JIaHHBIN (haii1 IPECTABICH UCKIIOUYUTEILHO B
O3HAKOMMTEJIbHBIX LEIAX.

YBaxxaeMbIi YUTATEIIb!

Eciiu BBl CKOIIMPYETE NAaHHBIM (hawll,

Bb1 10JDKHBI HE3aMEJIUTENIBHO YIAIUTD €0
cpa3y Mocje 03HAKOMJICHUS C COACPKAHUEM.
Konupys 1 coxpaHsis ero Bel npuHUMaeTe Ha ceOsl
BCIO OTBETCTBEHHOCTb, COTJIACHO JECUCTBYIOILIEMY
MEXKIYHAPOAHOMY 3aKOHOIATEIILCTBY .

Bce aBTOpcKue nmpaBa Ha JaHHBIN (hakl
COXPaHSIOTCS 3a MPABO00JIaIaTEIIEM.

JIro00€e KOMMEPUYECKOE U MHOE MCII0JIb30BAHUE
KpOME IPEIBAPUTEIBHOTO O3HAKOMJICHUS
3aIPEILECHO.

[IyOnukauus JaHHOTO JJOKYMEHTA HE MPECIeayeT
HUKAKOU KOMMEPUYECKOU BBIT0Ibl. HO Takue
JOKYMEHTBI CIIOCOOCTBYIOT OBICTPEULLIEMY
npo(heCCUOHATBHOMY U IYXOBHOMY POCTY
YUTATEJICH U SABJISIFOTCSA PEKJIaMOX OyMaKHbIX
M3JIaHUU TaKUX JJOKYMEHTOB.
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CnpaBovTANK reofesncTa (B pPBYX ¥umrax), HMam., 2, mepepa6. m mon. M,
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ABT.: B, 1. Boxvmakos, I'. II. Jlesgyk, I'. B. Barparyun, K. B. Bantaros,
II. A. I'aifpaes, U, H. KpacRopsuioB, A. H. HKysrenoos, A. B, Konapaimkop,
E. I. Jlapdeaxo, H. MW, Mompmeckmil, M, E  IImcxydos, B, I'. Cennmianosmd,
B. J0. TopogxoB, M. C. Ypmaee, 3. C. Xaumop, B. 1I. Ifumbupes. B. V. Iua-
awerep, H. B. fArornes.

B CupapouH¥Ke B IBYX KHETAX HIIOMEHBl TEOPHMA M LIPAKTUKA [E0NE3NdecKTY
paoT, ofucans WHCTPYMEHTH, CocoGH o6paGoTHA Pe3ViIbTATOB M3aMeDeHHUit, TeX-
BMKA Buqucjennit. Bropoe msmaBue CrpaBodEMKA NepepaGoTauo M JIONONHEHO
HOBHIMII Pa3JelAMA: KOCMATECKAS I'eoNeaus, DPamUOTeofe3NtdecKre CHCTEMBl, IHpPOo~
CHOMNYECKWe TPNGOPH, PKOHOMKIA ¥ OPTAHMIANUA Teode3smdecKux pador.

CNpapoYEMK COCTOHMT M3 IUECTHM paspfenoB., B KH¥re 1 B NepBOM pa3mens
PacCCMOTPEAH 9JIeMEATH TEeOpWU BepOATHOCTelt 1 MareMaTuUdeCKOW CTATHCTHHE
OpMMERUTENLEO K Teopuy ommOoK reofesmieCcKMX Mamepenull, Teopud olIuGOH
M MeTof RAMMEHBIMAX KPANPATOBR, BHEIMACHMTEIBHAA TeXHUKA B TeofeaMu. Bo BToe
POM pasfesie HaJIOHKCHRE OCHOBHEIE BOMPOCH TeoprmM Gurypm 3eMiu M rpaBmMe-
YpuA, HOCMHYECHoM reomeaM, reome3udeckoit acTpoHommM, chepommyaeckod reo~
me3unn, B Tperbes pasnesie ZeTANbHO OCBEMEHH OCHOBHEE reoneamicckue paboTni!
TPRARTYIADUA U TPWIATEPANAA, DPAKAONANBHOMEDHHE M CBETONAIBEOMCDHHE 3=
MEPeHTA, P Kimre 2 HaWhl YPABHUTEILHEE BRLITACIEHMA B TPHAHTYIADMH M TPH-
maTepaqiy, MOJUrOHOMETPHA, TUPOCHONMYeCKHe OMpPeXelCHUA, HUBeIupoBaBMe,
YerpepThl Ppaagen MocBAUEH MeToNAM ToMorpadmMIecKMX CHEMOK: TeoMOJMTHOMH,
TaXcoMeTpmIecKoft, MeA3y Isuolt, A MeTomam (GOTOTONOrpaPUIECKAX CHEMOR: KOoMOR-
HUPOBAHHOIN, cTepeoTonorpadmaecKoll, HazeMHo# crepeoororpaMmMerpun. B natom
pasfieNe MPMBEACHH OCHOBAHE CBENEHMA IO HAKEAEPHO-Teofe3MIecKM MIKCKA=
HMAM, DA3GMBOYHMM pafoTaM, MCTONAM YCTAHOBKM M BHBEDHA CTDOMTEJBHHIX
KOHCTPYKOMIT M TeXHoJoTMYecKoro ofopynoBanmna, HaGmwAeHMAM B3a medopma=-
OHAMHA coopydieAnH. B mecToM pasnene mapgw o6mue MOHATAA 00 SHOHOMMEE
DPOM3BOACTBA, TJIARMPOBAHMM M OPraHMAANNU reoledMILCKHX paloT.

COpaBoUHWMH TIpedHa’HAdeR IJIA MIDieHepOoB N TEXHWIOB, BETIOJIRARIIIX
OCHOBHHIC Teole3miecKne paGoTH M TonorpadidecKne ¢beMKII, 8 TAKMKe NMILICKAHUA
M Pa36GMBKM MEKeHePHHX coopymeuHil. OH Gyder monacded ONA TpenonanaTenei,
acnngamoa 1 CTYZEHTOR TeoNC3NYECKWX ClenmanbBocTel BHICMUX YIeGHMX 3aBes
nernii.

Ta6nuo 140, unmocrpanmit 431, cnucok amrepaTypu —- 162 Bass,
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NPEJUCIOBHE

Meproe maganme «CripaBodHmKa reone3mcTar
BLImIo B cBeT B 1966 roay. 3a BoceMs JeT, Hpome/-
HIAX €O AHA BLIXO[a I¢PBOro N3jJaHHA HacTOAMeH
KAHTH, [[POH3OILIA CYMecTBeHEEE U3MCHEHHSA B To-
OpPHA W OPaKTAKe Te0cfe3ud.

EcTecTBeHHO, YMTO 5TH H3MeHeHAA HAIIIH OTPa-
sxemHe BO BTOPOM magaHmn «CopapodnmMKa Teojlean-
cra», K 9HCHy YHOMAHYTLIX H3MeHEHHI NPEKA®
BCero cjeayeT OTHeCTH HOBHE TAABH: KOCMAYeCKad
TeOHedHA; TAPOCKONHYECKIe TNPHOODH; pagHOreo-
Je3AYecCKHe CUCTeMLl; OKOHOMAKA, NJIXHHPOBAHHAS
M OpraHH3amufA Teofe3HdIecKAX pabor.

3aHOBO HANHCAHLL [JIABUW: YPAaBHATEJILHLIO
BLIYEC/IeHHA B TPHAHTYJANKA, TPHAATePAlHH i KOM~
OMHOpOBAHHEIX CETAX; MeTo/| HauMeHBIIAX Kpaj-
patoB.

CymecrBerHOH  mepepaloTke — HMOgBEPIIICH
TIAABH: TeOpMA OMROOK H3MepelHii; BLIYHCJIATENh-
Haf TeXHAKA B TeOle3HH; TeOpHA (UrypH JeMam
¥ TpAaBUMETDHA; pafguo- M CBeTONAJBHOMEPHLI®
WBMepeHHA; pasfes — reoie3HYecKne paGorw mnpu
HA3HICKAHUAX H CTPONTENBCTBe WH)XeHepHLIX COOpY-
eHNii. BReceHR N3MeHeHHA W B JApPYIHe TJaBhHL.

OrpanmuenHblit 00BeM KHWCE He I103BOJMI
BRIIOYATE pasgen «Chejenmsa #3 MateMaTHKH, $n-
SUKA, pagAOTEeXHHAKM».

ArTopn momyumau or unTaredeit «CopaBogHHKA
TBOZe3nCcTa» MHOLO: 3aMeqaHITi H NOoKejandmi of



YIyumeHAn €ro couepXaEpma H OOCTapaanch Ho
BO3MOJKHOCTH yYecTh BX. OAmaKo aBTODW OTHAIOT
cefe oT9eT B TOM, 4TO U BTOpoe n3janue Copapou-
HAKa He JHIIeHO HOOCTATKOB, B (yayT Gaaropapmmn
YHTATeJAM, €C/1H OHH BOOBL YKAXKYT Ba JODYIEeHHLe
B H8JI0’KeHHR NPOMAXA B coofmar cBod moKeAaHBA
A 3aMed9aHAA.

Hacroamee nananne CopapoYanKa 00 TEXHATECKHM
NpPrYAHAM BHOYCKAaeTCA B JBYX KHHTAX, KOTOpHe
EMEIOT eUHYI0 HyMepamiio CTPaHWn W ofmuii mpex-
METHHII yKagaTenn.



"Pasdea I

MATEMATHUYECKASI OBPABOTKA
PE3YJIBTATOB I'EOJE3NYECKUX
' N3MEPEHNU






I.1. TEOPAA OMHABOK H3MEPEHHH
B. 1. Boavwaroe

A. 3JIEMEHTbI TEOPHH BEPOATHOCTEH
M MATEMATHYECKON CTATHCTUKHA

I.1.1. OGuwme momaTAA

TeopmE~#a BepOATHOCTE i — MaTeMaTideckan HayKa,
Asyvamas KOJOYecTBeHHHE BaKOHOMEDHOCTH CIYYailHRX ABJIEHWI.

CanyuaiiHoe sABJeHMHe— 3T0 TaKoe fMBICHIEe, KOTOpOe
IpPA HeOJHOKPATIOM BOCIPOM3BeleHHA OTHOTO B TOTO e ONkTa, HaGirio-
NeHAA OPOTeKaeT KaKAHHA pas HeCKOJbKO Ro-EHoMYy. OnEaKo B Macco-
BOM DOpPOABJNEHMM CIydaliHHe ABIeNAs o6UapYKNBAOT  DBIOAHE
onpefielenHYI0 3aKOHOMECDHOCTh (NPHMCPHO OAMHAKOBCe SHCIO BHI-
pmajennii repGos m nudp npm GpocaHuH MoHETH, Gollee FacToe Momaja-
HIe B. IeHTPANBIYI0 9aCTh MHIIEHH, 9eM IIa e¢ Kpad, H T. Ai.).

OcymecTnacHAe Ka)KAOro OTHeJbHOro HabmoneHHA, omuTa GymeM
Ha3blBaTh MNcHnTaHmeM, Peayabrar HCDEITAHAS Ha30BEM COORITHEM
(manmpuMep, TpH [OxOPACHIBAHMH MOHETH MOTYT HPOHCXOAMTEH JBA
coOniTua: wmoapucame repGa, nospiaenne nAPpH). CoOKITAA YCAOBHO
MOKHO Ppa3/ielHTh Ha DJIEMEeHTAPHEE, KOTOPHe HeJIb3A PasiOHHTH Ha
6oslee LpOCTHe, W CIOMHEE, COCTOHIINT® H3 BYX MIA Golee dJeMeHTap-
HHX cODHTHiI (HampmMep, HmoABleHMe MOJOMKATENbHON OMHECKA mpm
OJHOM A3MepeHUA — dJieMeHTapHOe COOHITHe, DOSIRJICHUE DATA HOJIOKHE-
TedAbHuX omHbox Dpn 10 usmepenmax — choxnoe cofurre). Ipa
BHIUOJIDERUN ONpPeAellenHOr0 KOMIUIEKcA YCAOBME pPa3indalwT COOLITHA
CleAyOMAX BHLOB.

1. ocTonepEHe, T. e. Takne, KoTtophle oB6A3aTelbHO HPONCXONAT
](!Han;)mMep. noaedeEHe repba mam undpel mpm ogHOM GpocaEmM MoO-
eTHI).

2, HeBoaMOMHEle, KOTODHe HNKOIZAa HBe OPOECXOAAT (Hampnmep,
DoABnennme Gesoro mapa UpH BaATHM N3 YPHEL, IAe TOALKO HepHLIE
mapti),

3. HecoBMecTREIe, KOTODHE He MOI'YT OPOH30HTH BMecTe (Hampu-
Mep, nossaeHue rep6a w nUpPH NpH ogHOM OPOCAHHE MOHETHI).

4. CoBMeCTHHE, KOTOPHE MOIYT NpOWCXONATh OFHOBPEMEHNO (Ha-
,‘:é’::f)ep, nomajaAme cHapAga B Oedb A cpabaTwBamie B3pHEDA-

9. llonnyo rpynny cobmraii, KoTopyw 06pasyT Takme COUMTIA,
OHO U3 KOTOpPHX HPH HCONTAHEA 006a3aTedsHo Dpomcxoant. Ioamas
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rpynma — NOCTOBepHOe co0nTHe (HamphEMep, BHNAfeHHe ONHON B3
rpaHei npd GpocaHAR ArPaJbLHOH KoCTH).

6. lporaBononoukle CcOOGKTAA — MBAa HecoBMeCTHHX cofHTHA,
ofpaayomux NOAHYIO Ipynony.

. 7. PaBHOBOAMOYKALI® COGHITHA — COOHTAA, mNMelOMMMe ORMHAKO-
BYI0 O0BOKTHBEYI0 BO3MOKEOCTH DOABJIEHWA.

8. HeaapucumMnle COGHTHA — COGHITAS, HEMIOMA® BOIMOMKHOCTh
DOABJIOHAA, He BABHCAINYI0 OT TOr0, HOABHJNACH HWJH He OOABHJIHCH
npyrae cobrirun, Hanpumep, Bunagenne repGa b i-oM GpocaRuE MOHETH
He SAaPHCHT OT TOTO, KAKaA ee CTOPOHA Bhiflajla B pefbAymAX i — 1
6pocanmnx.

9. 3apucuMEIe COOWTHA — TaKHe, y KOTOPHX BO3MOMKHOCTbH LIO-
ARIERNA B3ABHCHT OT TOrO, NPOW3ONIJH HJIH He NPOAZOLLIN ApYrue
cobuTRA (FanpEMep, BO3MOMHOCTS BHHYTH OJMH INap W3 YPHH, cofiep-
JKAmell » MapoB, eclH yie BEIAYAH k MapoB A mapk o6paTHO He BO3-
Ppamaln). _

Cobuitan o6uuH0 0603HAaYal0T 3arlapERMH OyKBaMu - 1aTHOCKOrO
andaswra 4,B,C,...uam 4, 4,, ... 4. .

HocrosepHoe coOurne ofo03mayalor OyKkpoii U; HeBO3MOMIIOe —
6yRBoi V; NPOTHBOMOJOH(HOE OO OTHOIEHMIO K coOMTHIO A — Heped A.

Ecam BeposATHOCTH COOHITHA CKOJMB YrofgHo OJM3Ka K elMHHANE
HIA HYJI0, COOKTHe HASLIBAETCA NPAKTHISCKH JIOCTOBOPHEIM HJH COOT-
BeTCTBEHHO OpaKTAdYecKE HeBO3MOKHMM. CTeleHL OPEOIHMEHEA It efd-
HANE HJIE HYJID ONCHABAETCA, HCXOAA M8 NMPAKTUIECKNX c000parkeHH.

Dpumep 1. IIpnapruinepniickoii crpensbe na 1000 cEapAnoB,
BHIIYMEHHKX H3 opymmit, 999 pa3pHDBalOTCA, OAEMA CHapAHN He DaspH-
Baerca. BepoartHocTn HepasphiBa cHapsama pasra 0,001, paapeiBa —
0,999. CoriTne ¢uepaspwp cuapAjar OPH OAHOM BEICTpeNe MOMKIO CUM-
7aTh NPAKTHYECKH HEBOAMOKHLM, COOHTHe «palpHB CHADPAHA» —
nNpakTAYeCKH AOCTOBEPHEIM,

1,1.2, Cxema cayuvaes,
HenocpencTBennnlii noacuer BepoATHOCTEH

C KaauM coOnTHeM CBA3LIBAIOT NOHATHE BEPOATHOCTH — 9HCIO-
BOH XapaKTepHCTEKHE O0beKTHBHOH BO3MOIKHOCTH [OABJOHMA COOHTHA.
CymecTByIoT COOLITHAI, BEPOATHOCTh KOTODHX MOXKHO OHpeeJdTh U3
YCIOBHi caMOro ONKTa, He OPOH3BOAs ero.. [lna aroro mHeobxopmMo,
9TO0H dleMeRTapHHE GOGHITHA, COCTABAAOMEe DOABYH rpynny, GHIm
HeCOBMOCTHRIMA B 00Jafaiy CAMMETPMYHEIM HCXOROM H B CHJY 3TOrO
Guaw OH paBHEOBO3MOKHEIMA, I'OBODAT, 9T0 B 3TOM €ly€9ae OOHKT CBO-
IBTCA K «cxeMe chaydaen». Caydaii RaamBaeTcA GlarompHATCTBYIOLIAM
HEKOTOPOMY COGRITHIO A, £CJM MOsABJICHMAE 9TOr0 ClyIanA BJeueT 3a coboif
nosipjieRne nanaoro cobhran A. Eciin onuT CBOAATCA K CXeMe CIYUaes,
TO PePOATHOCTL COOMTAA A MOMKIIO OUelHTh N0 GopMyne

p(A)=T1 (1.1.1)

rpe N — ofmee wBcno ciygaeB, M — sdcao ciydaes, GaarompraTcray-
romax cobutaio A. ITpu arom 0 << p (4A) << 1, OpHYeM BePOATHOCTL
JocToBepROro cobuitas p (U) = 1, nesoamoskEoro — p (V) = 0.
DopMyny (1.1.1) HaskBalor KNaCCHYECKUM ONpeJlieIeHAEM DBepOosT-
moctH, a Buancjerna uo (I.1.1) — HemocpeacTreEHBM mOJCIETOM Bepo-
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arnocteii. [IpamMenRssd (I.1.1), naiifeM, 9TO BepOATHOCTL UOABIGHHA
repba npHu ofHOM 6pocaHAH MOHOTH .

1
Prep6a = 5

JroMy e 9HCAY PaBHA BePOATHOCTL DOABICHAR “TMOJOKATEALHOR
it HOM H3IMepeHHH. : _—
OTPHIATENBHOA) OMMOKH ITPA OX E
¢ TpBepomuocu BHOaneEHA IpaHu ¢ uadpod 6 npH ojHOM ﬁpqcauu
HrpajbEOH KOCTH B

1
Pe="¢-

Hpamep 2. B ypee a Geaux m b 9epHHX Mapos. s ypEm
pHHEEMAIOT [Ba Mapa. HaliTH BepPOATHOCTE TOTO, Y10 0fa mapa 6ynyr
Geanie. .

Tax kak 49EcA0 6JaTOOPHATCTBYIOIMX ciysaes M = C%4, rme
C% — umcno coveraHuii ua ¢ Oenklx mapop Uo 2, 8 MWCIO BCeBO3-
MOKHEIX CIY9aeB COCTABIAGT

n=Ca+b,
rne C2,, — YHCIO cOYeTaRHE M3 ¢ -} b BceX MApoB MO 2, T0
C%

Choro

P:

1.1.3. OTHOCHTeIRHAA YAacTOTA H BEPOATHOCTH

QOuepnaHo, He BCAKHEH OUHT MOKeT OHITH CBelieH K CXeMe Cly4daeB,
R O03TOMY CYIECTBYIOT COOHITHS, BEPOATHOCTH KOTOPHX HEBO3MOMHO
BHYACANTE IO dopMyde (I1.1.1). Jaa Takmx coORTRIT HPAMEHAIOT PYTHe
‘cmoco0H onpefeleHRs BepoATHOCTeH. Bee 3Ta croco6n cBA3aAu ¢ OIH-
TOM (KCHeDHMEHTOM) W HOHATHEM OTHOCHTEILHOHM YACTOTH (TACTOCTH)
cofurnsa. :

OTHOCHTeNbHOR TacToTol COOHTHA HA3WBAIOT OTHOMEOHHE YHCJIA

00ABJIEHNH 3TOro cOOHITHA Mm K MOcaAy BCeX NPOH3BeeHHWX QNLITOB 7i,
T. e. ’ : : -

Q=—. (I.1.2)

IIpn ReorpanmTenmonM 9KCIe ONHTOB ¢ BEPOATHOCTHIO CKOMb YLORHO
Ciuskoil K epuMEWNe MOMEO OKUZATH, MTO OTHOCHTEJNBHAA YACTOTA
(1acrocts) cobhiTma mPEOMEKAETCH K €r0 BEPOATHOCTH (teopeMa Bep-
HYynIa® — 3akom Gonpmmx HAcel). DTO yTBepKOeHwe OHIIYT Tak:

Bep. lim Q= p.

n->oo

\

X Bepoathocramit mpepen (sep. lim) ornmuaerca or Maremarmue-
CKOTO IpefleNia M HOHHMAeTCA KaK TeHIEHIHA CTPeMICHEA K IpCAeXy.
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I.1,4. Teopemnl TeopnM BepOATHOCTEH

TeopeMsl TeOpHA BEePOHATHOCTEH NO3BOJAIOT ONPefe]HTH BepOAT-
HOCTA CJIOMHWX COGHTANR ~— CYMMH M OpOH3BeJeHNA BieMeHTapHHX
CODEITHIT, eCHH H3BeCTHR BepOATHOCTH DociaefHEX. Cymmoil coGrTmit
A;(i=1, 2,...,n) EasuBaeTcA CcloKHOoe cobnTne B, BaKawva-
JomeecH B NOABJIeHAH XOTA OH OfEOro M3 HAX. [(1A HECOBMECTHWX
COBRITHII YCIORHO OWUIYT

B=nm A;, nim Ay, ... HIR Ay,

a TanAale
B=A+As+t. . .+ Ap.

Teopema. BepoATHOCTH CYMMEI ABYX HAN HOCKOJbLKHX HECOBMECT-
BuX cOOMITHiT paBRa cyMMe BeposTHOCTEid 3TMX COGHITHE, T, e,

n
p(BY=73, » (A1), (1.1.3)

i=1

Il pamep 3. Bpocawr nrpanpuyo Kocts. Hakopa BepoATHOCTB
TOr0, HTO BCKPOETCA Ipadt ¢ HeTnoil nudpoii.

Pemeume. HHckoMoe coGHTHe HacTymaer, KOrfla BCKPOIOTCA
rpann ¢ oudpavu: mam 2, uam 4, mian 6. BepoATHOCTS BCKPRITHA M0G0
rpaBn p (4;) = Y.

+ 1/[40}«:7133 pepoATHOCTE p (B) = p (9erH. umdpa) == g =4 /5 -+

6= /g

IIp PI’M ep 4. B sortepee 1000 GnieToB, M3 BEX mafaeT BLIATPH-
meii: Ba ogmE 6Raer — 500 py6.; ma 10 Gmieros — mo 100 py6.; ba
50 6nnetos — mo 20 py6.; ma 100 Gmieros — mo 5 py6. Ocraiabmue
6neTHl HeBLIETPLIMAL.

HafiTn BepoaTHOCTH BHErpuma He MeEee 20 py6. m KaKkoii-nn6o
CYMMHI, AMed OfMH GuucT.

Pemenrnme. O603raanM cobuTAA: A — BHIATPHIN He MeHee
20 py6.; 4, — eumrpum 20 py6.; A, — suarpum 4100 py6,; 4; —
Buurpun 500 py6.; 4, — BEETpLI 5 pyo6,

CorsacHo ycaoBHIO

A=A4,+A:+ 43, p(A)=p 41+ A2+ A4s).
Ilo Teopeme cnoenns mMeeM
P(A)=p (41)+p(42)+ p (4y),
HO
p(A1)=50:1000=0,050; p(4s)=10:1000=0,010;
p(A3)=111000=0,001.
.CneopaTensHo, NOMYyIRM
p (4)=0,050+0,010--0,001=0,061.

10



BepoATHACTh BLUATPATH KaRYH0-ruG0 cymMmy, uMea oamn Guier,
paBnHa

p(A)=p (A1) +p (A2)+ P (4a) P (4g);
TaK IKaK

P (A5) =100 : 1000 = 0,100,
TO

p(A’)=0,161.

CiarencTDHA H3 TEODPeMH CHOMNKEHNSA

Coencreue 1, Ecan cobutma A4; obpasyoT mosAyi rpynmy, To
n
D p{A)=pU)=1. (1.1.4)
i=1

Cnepcreue 2, CyMMa BepOATHOCTEH ABYX NPOTHBOIOJOMHEX COOH-
Tpid paBHa 1, T.e.

P(A)+p(A)=1 5 p(d)=1—p(A). (1.1.5)

Ilpon3BeneEmeM COGHITHH Ha3uBaeTCA CHOMKIIOe cofuTHe C, 23a-
KIAKW9a0meecss B COBMeCTHOM WHOABJeHNA Bcex COORITHM A;. YcaosHO
9T0 NAIMYT TaK:

C=mnA;,n Ay, m, ... B Ap,
HIR
C=A1‘A2'. . .‘An.

Teopema. BeposaTHOCTE IpoH3BefleHHA HE3ABHCHMHIX  coObiTHE
PapHa OPOH3BeNeHHIO HX BOPOATHOCTEH, T, €.

PC)=p(A1)-P(Ag)-. .. p(A) =TI p(4).  (1.1.6)
i=1

BepoATAOCTR HE3aBACAMEIX COGHTHH Ha3LIBAlOTCA 0e3yCI0BHBIMHA.
3aBncuMue COOLITHA HUMEIOT TAK HashBAEMBIe YCJIOBHLIE BePOHTHOCTH,
KOTOpHe 3amichiBaloTCH B Bupe p (4,/4,) — yclopHaa BepoATHOCTB

HTHA A;, BEYUCIOHEAA B IPe[IOJNOMEANN, HTO™ IPOHAOULTO COBLI-
e A,, p(AifA,;, A3y .y Ai-y), YCIOBEAR BepPOATHOCT COOLI-
TAH A, BHIYUCIEeAHAA B OpPeXUOJIO/KeHEH, 9TO0 LPOH30MAX colhl-
THR Ay, Ay, ..y Ay,

Teopema. BeposTHOCTL OpON3BELEeHMA ABYX W/IM HECKOJbKAX
8aBHCAMBIX cofwnTHIt paBEA HOpPOH3BefIeEHI0 DEPOATHOCTH OFHOrO H3
9TAX coOLITHE Ha ycNOBHEe BEPOATHOCTH APYIAX, T. €. p (C) = p (4,) X

n n
X p(Ay/Ay); p IIA.-) =p (A1) p(A4))-.. .-p(An II 4. ).
i=1 i=1
Mpaume P 5. HaiiTn BepoATHOCTH TOTO, 9TO IpH 5 U3MepeBUAX
UOABATCA TOAbKO MOJOKATENLENE ONIAOKA,
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Pemenmne. Tak Kak cobuiTns meaasAcEMHe, 10 tipAMeHAeM
{1.1.6), aMeeM

p(C)=p(Ay)-p(4g)-. . .- p(As)-p(A5).

T7ie colutne A; — UofApieHAe NONOKATENLHOE omMNOKA B (-OM MaMepe-
1 1 1

gEa. B cmny toro, gro p (A4)) == uheeM p (C) = %5
llpumep 6. BepoaTHocTh HonajaHNA B Heids upu crpeibbe

ma opyana pasBua p, = 0,20, KaxoBa BepoATHOCTH nopasuTe Oelb

WPy ONHOM BHCTpeNe, eciu 2% B3PHWBATedel CHAPAROB NAIOT OTKa3M?P
Peme B ue. Cunramg cOOMTHA «lIONAfaHNE B LedAbs M «JedCTBEe

B3pHBATENsT» He3aBHCAMEIMA, [0 TeopeMe YMIOKeEHA MMeeM

P=P1*Ps.

rAe p — BePOATHOCTh NOPa3HTH NeAb; p, — BOPOATHOCTh pa3phlBa
CHAPANA PN BHICTpeJe. '

Tak Kan BepoATHOCTHL «Hepa3phiBay paBHa 2%, 1. e. 0,02, To Bepo-
ATHOCTH p, = 1 — 0,02 = 0,98 (paspue n BHepadpes — coburns,
COCTABJIANMYE NOJHYW Ipynny cOORTHI). ’

CnenosaTeasno, p = p, -p, = 0,20-0,98 = 0,196.

Teopema. Ecnn cobntAa A; COBMECTHH, TO BEPOATHOCTH CYMME
cobuTRI

pP(BY=1—p(Ay-Age. . . Ap).
Ecan cobriTAa A; nesaBHCHME, TO
n .
p(B)y=1—1I1 p(4dy. (1.1.7)
il
Das nByx TakAx coOWTHHA
P(B)Y=p (A1) +p(A2)—p (A1) p(A2).
Horna Bce p (4:) paBEn Meskny coGoif m He3aBACHMH, TO
p(B)=1—{p ()" (1.1.8)

Npamep 7. Ha ncouratednHoM crewge paaMemeHo 50 mpm-
6opos. BepoaTHocTe OTKasa B pabore ommoro mpmOopa Ba BpeMa ¢
panfa p (4) = 0,1, HaiiTz BepoATHOCTH TOrO, 9TO Ba BpeMs ¢ OTKa’KeT
xora Om opmE wpmbop, ecam npuGopw paboTAOT He3aBACKMO IDYP
OT Apyra.

Peme nwe. Ha ochoBanmn (1.1.8) umeem

p(B)=1—p (A)50=1—0,950,
Jlorapaduapya p (A)0-50 = 0,950, gonyamm
Ig p (A)%5°=501g 0,9=50 - (1,954) = —50 + 0,046 =—2,30

lg p (A)°50=—3,70,
12



oTIKYAA
p(A)=00051 m p(B)=0.995.

Hpremep 8. JlBa crpelKa fielaloT OO ONHOMY BHCTpeAy B ME-
meHp C BOPOATHOCTHIO NONAjaHHA, COOTBETCTReHHO paBHOM p, = 0,7
B P, = Ui
? Haiira BePOATHOCTL XOTA OHW ofHoro momajaHHmsA,
Pemeunme. Tark Kark mo-.

pmajaHHe B MEINeH» 000oMME CTpe- ,
xaMpa — COOHITHA He3aBHCHMLe, HO ) y
coBMecTHHe, T0, npaMerasa (1.1.7), , 7, 1 5
EMeeM M ) 1oty
p(B)=1-03.04=097.
HpaMep 9. Duexrpude- Pue. L1

crafg Oenb COCTaBJieHAa HO cCXeMe

puc. 1.1.1.
BLIXOJ M3 CTPOA 3a BpeMs ¢ PA3IHETHHX 3XOMOHTOB Lielln — HedaBH-
CAMEle COORITAA, EMeIOIMHAE CAeAYIOMYAe BepOATHOCTH:

dneMeHT Ky K, Ja, /P Ay

BepoaTrocTh 0,10 0,20 0,15 0,20 0,10

OnpepnesiaTh BEPOATHOCTH Pa3phiBa NEOA 32 YKA3aHHHIH IPOMEKY-
TOK BpeMeHH,
Peme nue. Ileos Buiiger B3 crpos (cobnTne B), KOrAa OTKaKYT
B paGoTe cnepyiomue dieMenthi: mam K, (cobutme A4,), mam Bce Jy
(cobuiTme Ag), mam K, (coGuTtne 4,), nan Bee K; u J; BMecrTe.
Tak KaK 8TH COGHTEA COBMOCTHH, TO MMeeM Ha ocHosaHuA (I.1.7)
Pp(B)=1—p(Ay):p(A4s)-p(43).

Bepostaocya:
P(A41)=090; p(43)=080.

Cobnrne A, 3aKI09aeTCA B TOM, 4TO X0TA GH OQWE U3 3JMeMeH-

T0B J; me orxasmer, moaroMy p (d,) HAXOZAM TaKKe IO TeopeMe CJIo-
KeHHA [/ COBMECTHHX COBEITHI

P (A3) =1—045.0,20 - 0,10= 0,997,
orclona
P(B)=1—09-0,8.0.997=0,282.
13



1.1.5. MBoroxparnbie (IOBTOpPNbIE) ACNLITAHAA,
BepoatHeiiliee Inclo noamnesnd coduirAn

Ecam peo6xopmMo ompeneiuTh DEPOATHOCTH TOIO, 9T0 DPHO n He-
8aBHCHMEIX NCIHTAHAAX HHTepecyomee Rac coOHTHe A DonpnIcA k pa3,
T0 mprMersaior Popmyny Bepuyaan

P, (k)=Chp"qrt, (1.1.9

roe Pn (k) — BepoATHOCTE HmOABAeAUA CoGHTAA k pa3 Dpu r HCUMTA-
HEAX, C# — amelio coveranwil M3 n 00 &, p — BEePOATHOCTH MOfBICHAA
coGHTAA B OTASABLHOM ouRTe, § = 1 ~— p — BEPOATHOCTH HONOABJICHHA
coOuTRA B oTACHBLHOM OomuTe. Hanouumm, garo

nl

kR
C"_k[(n—k)l ’

(1.1.10)

npnaeM
Ci=Cr=1, (1.1.11)
ITIpu Gonpmmx aHAYeHHMAX &k A n [AIA YOPOIMEHOA DRTACIEHAA
darropuanos npamergerca dopmyaa CTupamEra
nlasV2an-ntie (1.1.12)

Ilpm MHOTOKpaTHHIX ECHHTAHUAX BCPOATHOCTS Ppn (k) mo dhopme
DpencrapiseT cobOit wieHH paaloxeHna 6mEoMa (¢ -+ p)?, T. e.

(g4 Pp)*=Clq"p0+Che"1pl 4. . .+ Che"Pph 4. . .4 CRgop".
(1.1.13)

Konrpoaem prruncnennii no gopmyne (1.1.13) apnnerca

(¢-+p)"=1.

Npryep 10. Ilo onHoit m TOil e MHAMEHA B OAMHAKOBLIX
YCIOBAAX NPOHSEONATCA MeTHIPe He3aBHCHMHEX BHICTpesla, BeposarmocTs
HonafaAvaA P MAMeHp DPH OHOM BhICTpesie p = 0,33 (¢ = 0,67). Ompe-
NeNnTh BePOATHOCTHL DoOpaxkeRuA Mumensm k= 0, 1, 2, 3, 4 pasa.

Pemenme, Tak xak oOmee UECAO HCOLITAHHE (BRICTDeJOB)
n = 4, TO UMeeM!

Py =Clgip0 == 0—1(4—[1—0)—1 .0,674.0,330; Py, =0.20;
Py, =Clgdpl = T(lf-l—_l)_l L0673 033L;  Pyyyy =040;
Py, =C3a2p? -=T(f—_'-2)—! .067240,33%  Pyqy =029
Pyg=Ciqipd = T(ﬁ_a)‘l .0,671.0,33% Py =0.40;
Pyay=Clgopt = T(:-—‘T)l «0,670.033% Pyyy=001,
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Komrpoas 0,204 0,40+ 0,29+ 0,10 - 0,01 = 1,00.

[IprpexeM cienyiomue HojcaHEeE GopMYJE:

1, BepoATEOCTh TOro, 9T0 coOHTAe A NOABHTCA He MeHee ! pas,
T. C. k= ls

n
Po(h=1=3Pk).
h=l

2. Bepoarnocts Toro, uro coburme A nosearca He Goaee I paa,
. e k<t

[
Pak <=2 Pn(h).
R=0

Hpﬂ 3TOM JIeTKo IIOJIy‘IHTb cooToolwmenne
Pu(k << 1) =1+4Py (I)— Py (k = 1). (1.4.14)

OGoamagnM gepes 4, cobrTHe, 3aKII0Ia0Meeca B TOM, 9T0 RHTepe-
cywmee Ha¢ CcoGHTHe HosgnuTcA 0oJNbImee HHMCIO pa3, 9eM DPOTHBO-
moJaokHOe cobvTHe, geped A, — MeHbOlee YACAO pad @ Yepes A, —
ofliHaKOBOe MHMCJIO0 pa3 (opm HedeTHOM r p (A,;) = 0) (RampEMep, coOH-
e A, — rep6oB Gonrme, A, — rep6os Mennme, Ay — OQIHAKOBO®
qHCI0 DOoABIeEUA repfob u undp npu » 6pocaRuii MOHETH),

Od9eBupiHO, EMeeT MeCTO 3aBHCHMOCTE

P(A1)+p(A2)+p(A43)=1, (I.1.15)

npudeM, ecan p = 1/,, ro p (4,) = p (4,).
B ycrosusax nocaexHero npaMepa BepOATHOCTH TONANaAHAA Oe MeHEs
ABYX pas o

Py (k=2)= P4 (2)+- P4 (3)+4 P4 (4)=0,40,
me Gosee gBYX pa3
Py (k << 2)= Py (0)+ Py (1)+ P4 (2) =0,89,
min oo dopmyne (1.1.14)
Py << 2)=1+4P,4(2)— Py (k = 2)=1+029—0,40=0,89.
BepoaTHOCTS TOTO, 9TO HOmagammii Goanmle, HeM IPOMAXOB,
P (A1) =P;(3)+ Py (4 =011,

ONHHAKOBOe WACHO HPOMax0B ® NomajaHmi p (44) = P, (2) = 0,29,
Ouenmgro, w10 p (4,) = P4 (0) + P, (1) = 0,60 — mepoArHOCTE
TOro, ¥T0 momajaH@i MeHbme, 9eM npomaxon, Komrpoas (I1.1.15) paer

p (A1) +p(A2)+ p (A43)=0,1140,604 0,29 =1,00.

BeposrmelimreM amcaoM noApleRmt co0HTHA NpH
MHOTOKpaTHMX memumraERAX (k,) HasHBaeTcA THCIO, COOTBETCTBYIOIME®
BarGomsmei OpPH JaNHHX yCIOBEAX BepoATHOCTH, B 06E19HOM cMEICTO —
310 HanGonee poBMOKHOE SHCIO,
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B MaTeMaTaueckoM cMHCJO SHCNO Kk, OTDEYAOT YCIOBHSAL:
Py (ko) = Pp(ko+1).
Oy (ko) = Pn (ko—1).

B Teoprn BeposTHOCTeH fOKaausaevcd, 9To #TW ycaosna Gynyr
cobmonensi, ecau :

np—q =< ho << pn-p. (1.1.16)
" B ycaosun npumepa 10 aMeem:
4-0,33 —0.67 << ko << 4+0.334033

wia 0,65 << ko << 1,65, oTRYng ko =~ 1.

Mpumep 11. Ha muoroneramx ©HabaropeAmit ycTaHOBJeHO,
9T0 BOPOATHOCTH BhMameuwua noxaa 1 uwas pasHa 0,227. Hadtu sepo-
ATHeliMee 9ACHIO0 Aneid ky, Koraa B Gamxaiimue 50 ner 1 miond B nagaer
HOMAE.

Peme due. Ilo ycnosuio sagauu » = 50, p = 0,227, Ha ocno-
Banua (1.1.16)

50.0.227—0,773 << ko << 500,227 40,227,
10,5 << ko << 11.5.

Cnenobareanao, 3a Gamxaiimmae 50 ger 1 monn nanGonee BOBMOMK-
HOE 9HCJ0 HOXKANNBHX OHeH ko =~ 11,

Ecian amadeliie p BRIPamaercs 9nci1oM, He GIH3KEM K HYJA0, TO
uph GoanmoM n ke = np. .

1.1.6. TlouaTue o caysaiinoii nerusune
¥ 3aKOHe pacrnpeaeneHusn BCpoATHocTed

OnEmM W3 Ba)KHeHIMEX OCHOBAHX UOHATHII TEOPHA BepOATHOCTEd
ABASIOTCA TORATHO 0 caydaifAoid BesnuuHe.

CnyaaibHOW Ha3pBaeTCA BelAYHIA, KOTOpAA B peayjbraTe
ONETA MO’KeT UPHHATHE TO WMJM WMHOe 3HaYeHAe, DPHYEM HeH3BeCTHO
sapaHee, KaKoe mmenuo. JIpmMepoM clydaliHBIX BeJMYMH ABIAKTCH:
1) wacno wonafaHHii Upu n BHCTPeJax, 2) pesaynbTaT M3MepeOnA Kaloii-
A16o peNMYEEN, 3) KOOPAEHATH TOYEK MoOanamAs Opu cTpedble ¥ T. /1.

CayuafiHble BeJNWIHH MOTYT OLITH DPOpPHBHLIMA (JHCKPeTHBIMH)
B HempepuBAEIMH. [l pepH B E Ol HasWBAPT TAKYI CJYdaidHyio
BRIM9KAHY, BO3MOJKNhle 3HAYeHWA KOTOPOH MOMKHO BapuHee YKasaTh
(cM. npumep 1). Heonpep H BH O Ha3nBAOT CAYIAAIYI0 BeldH-
YHAY, BOSMOKHHe 3Ha4YeHAHA KOTOPOil HONPepHBHO 3alOJHAIOT HEKOTO-
pHE OPOMEKYTOK HAa 9YACAOBOH OCH M He MOTYT OWTh LepedHCleHEl
sapaRee (cM. mpmMephl 2 m 3).

OT cOOMTHI BCerga MOMKHO UOepeiiTH K CAYYallllIM BeNHYUHaM.
Ilycre npomssopmTcA ODEIT, B KOTOPOM MOMKeT HOABHTLCA RN He No-
ABHTbCA COOHITHE A,

BMmecTo cobuTna A MOKAO PacCMATPUBATH CAYYadHYIO BeJlnduHy,
paBay. 1, ecim cobuTHe A mpoucxonwT, U pasEyi0 0, ecam coburthe A
He UPOHCXOXAT.

B ornuuwe or BeiMYHHNW Hecaydafimoii caAydJadHYI0 BeJUIUHY He-
JOCTaTOYHO XapaKTepHA30BATE HHCAOM, HO HeOOXOJMEMO Kaxyomy U3 ee
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BO3MOKHBIX GUC/IOBEIX SHAYOHH (IDHUNCHIBATH BEPOATHOCTD UOABJIEHAA
9TAX BHAUETIHH,

BeaAxoe COOTHOINeHHE, YCTAHABJAMBRIODIee CBASH MEMIY BO3MOMK-
HEIM JHAUCHHEM CIY9adiHOH BeJN9MHbl M BePOATHOCTDLIO €r0 NOABJICHAHA,
Ha3LIBAIOT BaKOHOM pacHpefejieHAA CaydafiHO#l BeNMIAHE. 3aKkoH
pacopefieJeHuA — $yHIaMeHTANEHOe TOHATHE TEOPHH BepOATHOCTeIN.

Jna XapaKTePHCTHKR 8aKoHA paclpefiejeHUA NDePHBHOH caydai-
HOf BeJHYHHE YacTo OpuMersawTr pAX (rab6baimmy) m MHoOro-
yronibHHK pacupeneneH™ . Ecam X — cayvaiiHan
BEAHTIAHA, KOTOPAA MOMKET OPUOATH 3RAYEHHAA Ly, g, » + «» Tny TO DAR
pacOopenelleHus MMeeT BMA Tabamn,

Ly xy L9 o o e e Zn

P P1 D e e e Pn

B KOTOPOﬁ Tepeqdc/ieEl BO3MOKHEI6 3HAYeHNA c.nyqaiinoﬁ BeJIRYUHH Z
H COOTBOTCTBYIOUMe HM BEepPOATHOCTH. Tax xak b Taﬁnnue nepeYHCIoHR
n

BCO BOBMOKHRIO BHAUEHHA Iy, TO 2 pi=1, Hanpmmep, pna cayvaitaoi
i=1 _

BeJINIAHH k — 9icja HosABjeRHil TOJM0KATeNbHOH omubry npn 8 mame-

peHEAX pAA pacOpeleleHHEA nMeeT BAR (BHHOMAaAbHOe pacHmpenelieHH®):

Yucio
norlu;'llenuﬂ 0 | 2 3 41 5 6 7 8 | KouTpoiab

o | 8|28 56| 71| 56288 1| 256
P 256 256 256| 256 | 256 | 256 | 256 | 256 | 256 256

' 1\& /1 \8-k 1

Yrobut upuyaTs pARY pacopefeieHusn Gonee HATMAAHWE BEA, OPA-
GeraoT & ero rpadmuecKoMy u306paXKeHH), OTKIALHBAaA o ocH abc-
LMCC 3Ha9eHNA 77, 4 N0 OCH OPAMHAT — BOPOATHOCTH, HOHOW oppmHAT
COeNUHAIOT AoMaHOH aAnnAnei. IlonydenEaa $urypa HasHBaeTCcA MHOTO-
YLONBHHKOM pacOpefieleRAA. TaK, NS OPHBeJEHHOIO BHHE PAAA
paclipeneieHAA MHOroyroJpbHUK MMeeT BHJ, DOKa3AHEWE Ha puc, 1.1.2.

Wa aroro rpadura, B uacraoctn, ciefyer, 4to ko = 4.

X YHKOuA pacmpenelennsa, A 3aiaHpA 8aKOHA PpACIpeeeHAA
KaK OpepHBHONR, Tak W HeOPePLIBHON CJAY3aiHOH BOJHYAHH CIYHKHT
Tak HaduBaeman (pyHKuHA pacnpeneneHns. MyHKUHmeH pacmpeneleHHAA
lasnBaeTcA BepoATHOCTE TOTO, UTO CHYYAHHAA DOJIAIMEA X MpPHEEMAET
8ilavenne, Menbeo HEKOTOPOTO ee BaAHHOIO 3HAYEHHA z, T. €,

F(2)=P (X <z). : (1.4.17)
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@yrrinuaw F (z) nasupalor cme HATerpajibHOl (yHKOMeN pacmpe-
Jenenus., IIprBegeM ee HeKOTOpPLle CBOMCTBA:

1. F(—o0)=0, 2. F(+oo)=1,
3. F(z2) = F (1), ecnu x> a9,

ITH cBOACTBA NETKO MJIIOCTPAPODATH € MOMOMIBIO TeOMeTpRIecKOi
BATepOpeTanyE kAK BEPOATHOCTH HOTNAXAHHEA Ha OTPE3OK JeBee TOTKM I,
pacoono}teHHON Ha YHCAOBOH oOcH
P 0X (pume. [.1.3).

Ygaero oka3anipaercsa Aeobxonm-
MbiM 3HaTh BePOATHOCTH TOTO, MTO
clydaiiHaA BeJIH9MHA UPIMeT 3Ia-
geAVe, 3aKJI09eNI0e B HEKOTOPHX

Opefielax, HaOpEMep, OT a [0 f.
IIpm aTom ycnopEMea JeBLIH KO-
P Hell o BK/M0O9aTh B YuacToK (a, B),
071 23 456 78 a OpaBLlii He BKAW0IATL. MoxEo mo-
Ka3aTh, 9T0 TOTJA UCKOMafd BOPOAT-

Puc. 1.1.2 HOCTh

Pla<<z<P}=F (P)—F (a). (1.1.18)
daMeTnM, 9TO

P(z=a)=lim [F (B)—F (a)].
B>o

IIpm sroM pgaA HempepuBHOH BeamauAn P (z = @) = 0. Oxnmaxo
TaKoe sHAUeHHe cAydaiiHO BeMXINNNM HeJib3sl CIATAThH HEBO3MOYKHBEIM
cobuTHEM (0HO HPOMCXOAHAT,

HO Kpalile peAKo).

IIpamep 12. B ye- Fix)
aopusax npamepa 10 HadiTH — oo _ .
BEPOATHOCTL TOTO, 9TO YHCIO 0 I X
DONANaEHil B MAmMEdb 6yner
HaXOogUThCA B _NOpefielax puc. 1.1.3

{ <5 k <4 3 (z. e. Oyger pan-
HO 1 Bmanm 2).
Pemenue. Ha ocropanmn (1.1.18) mmceM

PU<<k<i3)=F(hk=3)—F (k=1)=0,89—0,20=0,69.
NeiicTBUTENLHO,
P{l<<k <3 =Py(1)+ Py (2)=040+0,29=0,69.

Mpumep 13. OyExnna pacopefedeHHs CIydailHOH BeJATHHE!
HMeeT BAL

0 npu z<—-%,
i, . a
F(z)= - (sinz+1) opm _%gng'
1 npa z > g
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HaiiTir BEPOATHOCTL HOUAJAUMA BeAMTNNH T HA y3ac10K 0 <J z <3

m
<l
Pememme, Tak KAk cay3aiilag pelAmddHa HeNpepLlBHA, TO
Ppiz=o=0.
IToaToMy
n

rpretrpr<dor(3)-ro-

. 1 .
=i sin -%——l—i)—?(sln 0+1)=¥,

IlnoTHOCTh pacnpefelieHHA. 3aKOR pacOpefefieHAA RAA HeOpe-
pHBEOi cry9aiiHOH BeHINHE yao0HO 3aJaBaTh B BOfE MJIOTHOCTH Pac~

fro

y.’x}

yrx dx

RORNNIRERY

Idx

Puc, 1.1.4
npeneleHns (KPWBOA pachmpeneleHHA), KOTOPAA OHmPefeAeTCA Kam
OpodsBojHAA OT $yHKOWA pacupefesieRnAsd, T. o,

ﬂToF(z—l—ﬁ_F(z) =F (1) =9 (). (1.1.19)

Tnoraoers @ (z) maswuBaerca eme ANpPepeHUWANLHANM BaKOHOM
pacupefencHud, a GyEKOAa F (z) — uMiTerpaJbALM 3aKOHOM,
ITnotnocrs @ (z) ob6magaer cBoiicTBami:

1) @(z) =0,
2) [ ¢()dz=1, (1.4.20)

T. e. Ojiomagh, BaKJIOYEeHHAA «Oof RpHBOﬁ pacOopenelficHUA», BCcerga
g&BHﬂ 1ﬁ Ecam Bce BO3MOMKEHKEE 3HAYEHHA 2 BAK/OYEHH B opejediax
T & 0o fl,

B
[ ¢(2) dz=1.
o

" l§emi'mny ¢ (z) dr, BHPKADIYI ¢ TOTHOCTHI0 N0 OecKOmeTHO
BMOH DePOATHOCTE MONANAHAA HA YJacToK dg, HOPHMHEKAIOMm
TOKe z, maampalor biementoM BepoAtHocta (puc. I,1,4),
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OuenapgHO, %10 F (Z) # @ () CBA3AHK COOTHOMEHNOM

x

F@)= | o@dz (1.1.29)

-0

BepOﬁTHOCTI: nonajaBElA HA YYacTOK BHpalKaeTca depes DNIOT-
HOCTh TAK:

Plasz<sf)= Jpq)(a:) dz. (1.1.22)
a .

Ipadux F (z) » npumepe 13 msofipaxen Ha pme. 1.1.5. .
pro INpemep 14. Caywaiinas
BeJAYMHA Z MONYAHEHA 3alkoRy
pacOopefeNeHEA ¢  OJOTHOCTEIO
Px)=Copaa<dz<if (pas-
HOMepHK I 3aKOH pacmpefie-

r JIoHHA),
a) Bupaamrs C mepes a n §,
6) HaATE BepPOATHOCTh NONANAHHA

B EATEpBAN o, <{ z <d B,, B) Raid-
a A mmrF (z). '
Pro. 1.1.6 Pemenne. a) Tak Kak rpa-

¢ur Hyaxkoma ¢ (z) = C uMeer BHUR
Pume. 1.1.6, To Ha ocHOoBaHME cBoitcTRa (I.1.20) miaomangs OpAMOYTodL-

wBKa (anm | ¢ (z) dz) paBEa enmEmOE, T. €.

P—a)-C=1.
OTRyna
1 1
C= F—a 2 Q)= i :
6) mMeeM

_ B
Pla<z<ipy= | o@a=B=2,
aQr

B)

r—a

p—a

F@= | o) dr=

1.1.7. YncaoBue XapaKTepHCTUKA 3aKOHOB pacnpefielcHns

Maremarnuecroe oxupganme, Bo MBOrmX BoDpocax NpaKTHKE
HeT He0OXONMMOCTH XapaKTepuaoBaTh CJAy9afiHyl0o BeAHYEHY HOJ-
HOCTBIO (3aKOHOM pacHpejleleH¥s), 9acT0 AOCTATOYHO BHATHL TOJBKO
OTHe]bHE® YHCIOBE® IIapaMeTpH, XapaKTepH3ylmue 3aKoH paclpe-
JleleBUA, HaOpAMep, KaKoe-TO cpefHee 3Had9eHMe (LEHTD pacHpejgele-
HYA), OKOJO KOTOPOro IpyNOMpYIOTCA BO3MOKHNe dHaYellHA clydaiiHol
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peJMYHHNE, KaKoe-TO 9HC/I0, XapaKTepu3yiolles cTcdeHb pa3bpoca
aTHX BHAYEHUA OTOOCHTEJBHO CPegHEro, H T. .

XapaKTepHCTAKOH TeHTpa pacOpefeieHUA ABIAGTCA Tak HashiBa-
eM0©® MaTeMaTH9ecKOoe OKHJaHMe cJydaiiHoil BeJHYMHLI, ONmpefenseMoe
B BAje .

. n.
M z]=Y zipt - (1.1.23)

i=1

s upepmnm.[x BeJHMHH B
Mz]= | =(z)dz .24
-— Q0 "

RIA HeupepWBHKX.
JloKka3epaercA, 9T0 HPA DeOrpaHndeHHOM HnC]ae ACHKTAHEWIA cpen-
n

Hee apudMeTHYECKO® == Y ziQi, TAe Qi — OTHOCHTe/bHaA ¥ACTOTA,
=1
cTpeMETCA o BepoATHOCTH K M [z], T. e.

pep. lim z=M [z).
n—>Co

MaTteMaTH4ecKoe ORHjaHHe obGjafaeT CAeAYIOMUMA CBOHCTBAMM:
M [C]=C

M [ez]=cM [z]

M[Z c,z,]=2c,M [z:] L (1.1.25)

i=l (=1

n
M[Zl-zz'. . .'In]=n M[II]
i=1

rne ¢ — mocroAHHAN (HecHydaiinad) BeJHYHAHA.

Ilociucpaee CBOMCTBO ClipaBefiHBO TOJBKO AJf He3aBUCAMLIX BeH-
9nf. Martemarndeckoe onapanme (M. O.) gMcia nosABNeHEA cOORITHA
npa k AcOWTAHWAX

M [k] =np.

Tax, B yenosaax mpamepa 10 M. O. umcaa momanamuii B MAUMeHDb
Upyu 4-x BeIcTpedax

M[k]=4-033=1,32.
910 e sHAgEHHe MOKHO HEIQCPeJCTBEEHO MONYIHTH Mo HOpMYae
n .
M k)= kiPn (ki)=0-02041-040+42.020+
i=l
+3.0,1044-0,00=1,32,
24



OHpremep 15, Haiitn MaTeMaTudecKOC OKMuanue CJaydaiHOH
BeIUIRHEN z, OOATMIHNEHHON paBHOMepHOMY 3axoHy @ (z) = 1/(B — a).
Pemeane, Ha ocnopammm (1.1.24)

B
. 1 __B2—a2  pia
Mlz]= S: g dz = 20— — 2
a

Hpamep 16. Haiitn maTemaTuZeckoe ommgaEme caysaitHoill
BeJHIARH

z—M [z]
—

Pemennme. Ha ocmonanum mepporo ua csoiicts [.1.25 mMeem
M= }J(M [z]— M [2])= 0.

Hecnoxkno nmoxkasate, aro M. O. cayvaliBoii BeJHUNBH z, DORIM-
HeHHO# HOPM@JIBHOMY 3aKOHY DPACHPefeNeHUs ¢ NIOTHOCTBIO

_ fx-a)®
‘P(-T)=——-%[G-e o, (1.1.26)

paBNo MapaMeTPy @ STOr0 3aKOHA.

MowmenTh, KpoMe MareMaTiecKOT0 OKAJAEUA, B TEOPUN BOPORT-
HOCTell ymoTpebidercd eme pPAA XapaKTePHCTWK — TaK Ha3LIBaeMEIe
MOMEHTHI.

HaualbHEIM MOMEATOM s-TO OOPAAKA CHYydYaifHO! BeIMYNHK HA3H-
BAeTCA MAaTEMAaTIuecKoe OKHJAHIIE s-0if cTeleHH 3TOH cAydaliHoi Bednm-
Y9IHEL

as=M [z%]. (1.4.27)

Ipu s = 1 myceM ¢, = M [z].
JinA TpephIBHHIX BeJdHTMH

n
as= Y, 2fpi,
i=1

OJA HelpePHDHLEX

o= ‘j z5¢ (2) dz. (1.1.28)

IlearpaabEHIM MOMeHTOM OOpAAKA s CJAydaifHoR BenmamAw X
Ha3hIBAIOT MaTeMaTHYeCKOe O)KHJaHHe s-0f c¢TeneHH OTKIomenma X
OT €0 MATEMATHYECKOT0 ORHNAHUSM:

ps=M [(z — M [z])3]. (1.1.29)
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CnyuaiiHan BeamdmHa z — M [z] HaSEBaerCcA NnEHTPHPOBAHHOK
cny4ainoi BeAMydHOH., MR NpepHIBHOH CAY9YaliHOH BeIAYAHH

n

ps = 2 (zi— M [2])* py, (1.1.30)
i=1 .
[iA HempephIBHOK
0o .
ps= [ (@—M [z])* p(2) dz. (1.1.31)
—-00

[{eATpAJbREIe MOMGHTH BCEr[a MOKHO BLPA3HTH YePes HAUAJLHLIR,
Tax,

P1=0|
He=ap—af,
pg = g — a0+ 207
“ ¢ s e e e e AT A
NMeror ymoTpefieHFMe emMe TaK HABLIBAeMEe NeHTpanbHES abco-
JIOTHEIE MOMEHTHI :
Ys=M[|z—M]z][],
opudeM cpejH HAX Hambolee Pa)HOe BHaUeHAEe HMeeT CPOHEO OTHIO-
HCHHO
d=M[lz— M [z]]]="Y1. (1.1.32)
Jucnepensn, Ocofoe sSHadeHNe HMeeT MOEHTPAJLHWA MOMEHT BTO-
poro mWopsAXKa
pe=D =M [(z— M [z])2), (1.1.33)
Ha3bIDaeMLlii {UCHepcHeil. JEcmepcua XapaKrepH3ayeT cTemeHb pasfpoca

CNy9aiiHO# BeJHYHHE . OTHOCHTeJIbHO LEHTPA paclpenedends. J(mcmep-
cua ofnagaer ciefYWIIMH OCHOBHEIMH CBOMCTBAMM:

1) D[e]=0
2) D [ex]=c2D [z] . (1.1.34)
3) D [Z cl:z,] = 2 2D [z;], roe c=const

Hocﬂenﬂee CBOHCTBO clipape/liyINBO JHIb AJA HE3ABUCHMEIX BeJIH-
AR, [ucriepeHa WMeeT pasMepPHOCTL KBAXpaTa CAydaifHOH BeJHUHHH.
7 HATJIA7HON XaPAKTePHCTHKA pasbpoca. yno6HO LOJB3OBATHCA TaK
HAa3KDaCMLIM CTaHJApTOM
o=+ D.



Jucuepcasa clydaiiHol BEANIMHK, NOINHEeHHOH CHHOMHATBHOMY
BAKOHY (muclepcHA 9MCTa HOABJIEHMI -COOMTHA NpE nr menwTaRWAX),
BHpakaeTcs HopMyJioi

D [k] =npgq. )
NDpuwmep 17. Pag pacnpeneneHns cay9aiiHOH BeIMUHHE MMeeT
PHJ o
x; 0 | 1
pi ¢ | »

e g=1—p.

Haiite gucmepcnio D [z].

Pemenmue. Ha ocuoBammm (1.1.23) MMeeM MartemaTmaecKoe
O:XAfaHde, PABHO®

M[z]=0-q+1.-p=p
a cotaacmo (I.1.30) mucomepcEs paBra
D[z]=(0~p)2-¢+(1—p)% - p=pq (p+9)=p9g.

ONpumep 418. Haiitm pucmepcHio cayiaiiHOH BeJNYAHH z,
moNIMHEHHOH PABHOMEPHOMY 3aKOHY pacOpene/eHUA.
Pemenume, HMMeem (cM. DpaMep 14)

1 .
o dz.

C yueroM toro, aro M [z] = (B + «)/2 (cM. mprMep 15), BHIONRTB
HMATErPHpOBaHAe, HalizeM

B
D= S (z—M [z])?

_(B—a)?
D= 13 .

. B macreocTm, naa ommGOR OKpyrieHHf, NONTHEAINAXCA PaBHO-
MepHOMY BaKoHy pacupeneaeHmsa (fp = —a = 0,5 en. Ooca. sHaxa),
OOIy9aM ' )

0,52 0.5

g=

5 TYs

Opumep 19. Haittu pucoepcuro cYMMH u = z, + z, +
=+ ...-} z, ogMEAKOBO OKPYIJIEHHHX CJIaracMHIX.
Pemenue Ha ocHosarny cBoiictea 3 ma (I.1.34) umeem

D[u]= Y D[zi]=nD [z1],

en. mocid. 3HAKA,

HO
0,52
D [.‘t,] =_3— ]
IlosTOoMy .
n n
Dzi]=5-025 0,=05 V? .
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Npumep 20. Halitn gucmepcuio ciydaiHoil Beimvnnn

t=.l”z].’ rge o= I/D[z]_

o

Pemeune. Ha ocnopamnu ceoficts (1.1.34) nmcuepcun
D=4 Peag— Pml =53 Dz]=1.

1 £00

V!x} ’ 4 S

N
/7 £:0
.

1

[

]
A

\
I
#, M.

=
L7 Iy
Pue. I1.1.7 Puc, 1.1.8

MoKHO moKasaTh, 41O JUCHepCHA CAydafiHoifl BeAWYHOIH z, . mOA-
qMHeHAOH HOpMadbHOMY 3aKOHY pacmpefeseHAA ¢ uaoTHoctblo (1.1.26),

D[z)]=02.

Acummerpus M 3rcnecc. Hpome aucnepchu, AaA XapaKTepPHCTHKH
pacrnpefeneHAs YacTo HCOOJBBYIOTCA elle TPeTHl M 9eTBepTH leH-
TpaJibHElE MOMEHTEL,

Beavunna

v, _ M3

Sk - (1.1.35)
AOCAT Ha3paHMe «acuMMmerpum». JlJiA CAMMeTPHYHOTO pachpefielIeHHES
Sp=0.

Ha pac. 1.1.7 noxasaHo iBA aCHMMETPRIHHX pacupesefiends. Kpm-
Bag '] wMeeT UOAMKATENBLHYIO acEmMMeTpHIO (Sp > 0), kpmeas IT —
orpunarTensryio (S <3 0).

Benmunna ‘

_ M4
E= por 3 (1.1.36)
HocHT Ha3BaHWe «3KcIecca®» H ABIASTCA MePoli KPYTocTH (OCTpOBep-
MNHHOCTY WJAN INIOCKOBEPIMMEHOCTE pacmpepelenns). Jiaa HopMads-
Horo pacopenenerns E = 0. Ha pmc. 1.1.8 mpefcraBieHE TpU KpHBLI®
PacpelleseHAA ¢ MOJNOKATENHLHNM, PABHHM HYJ0 M OTPUIATedBHEIM
9KCIeccamy,

Has onenkw pomycTHMOCTHE OTKIOHSHHA BEATEHHHA dKCLEcca OT
Byan, a caegoBatenbHO, IeHCTBUTENLEOTO PACHPeleNeHHA OT HOPMAlb-
Noro, cnysut gopMyma
24

Op= =

’
TA® Og — crampjapr skcmecca, n — HECTO HCHHTRHAK (HBMepeHE).
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1.1.8. Hopmansmuii 3akon pacnpenencims.
HNurerpan pepoaTHocTel

ITonaTRe © menTpaabnol npexeasnoii reopeme Janynosa. Teopema
JlanyHOBa yCTaHABIIBAET YCAORNA, UPH KOTOPHIX BO3NHKaeT Hanboice
BaKHBE H HauGodee 9acTo BCTpeJAWINANCA B NPHPOZe HODPMaNbHELE
3aK0H pachpefieleHEsA, MMeIOMH NIOTHOCTE

_ {z-ap

1
) ——— 202
P () T e .

rne a= M [z) m o=V D [z]. ‘

Teopemy JlanynoBa YOpPOImMEeHRO MOMHO cHOpMyARpOBATH TaK.
Ecam seKoropag ciyuniiAas BeJHIWHA eCTh CYMMa AOCTaTOTHO 60ih~
WOro 4Ymcia [PYTEX caydaiiHbiX Ie3aBHCHMMKIX BeJN9MH, OTKJIOHA-
IOWMAXCA OT CBOAX MATEMATHYECKUX O;KHAAHMN Ha BecbMa MaJihle BeJu-
HMHH 00 CPAaBHERMIO ¢ OTKJIOHEHHAMHM CYyMMapHO BeNMIAHH, TO 3AKOH
pacOpefieloENA 9TOol cyMMapHo# cayuafimosi BeimIEDH Gyper OaNM30K
K MOPMaJBHOMY.

Ha ocHOBaRAA 5Toif TeOPEMH MOMKHO HoJaraTh, 9To OmmMOKA HaMe-
PeHNH MONTAHAKTCH HOPMaJILHOMY 3aKOHY, TaK KaK ORH CKIALRBAlOTCH
H3 CyMMH 00lbIDero gmeixa dieMeHTapHBIX omuGoxn. ITo aroi #e mpm-
9AHe KOOPAHEHATH HNOmAJaEAA B LeJb OpH cTpedbbe MOAYHHAITCA
9TOMY 34aKOHY pacupeneicHHA. TaKAX IPAMePOB MOKHO IPHBECTH
MHOTO,

HNpubamkennan $opmyna Jdannaca aas sorameaenmn Py, (k). Yncno
HoABIEeRHH coGMTHA MPH KOCTATOUUO GOMBMOM Yncie HCOMTAHAK MOYKHO
OpefiCTABUTE B BAJE CYMME! CHYJafiHHX BeJU9HH, OTBEYAWIOEX YCJIO0-
BEAM TeopeMH JlamyHoBa. Il0oaToMy MOJKIO [OoKasaTh, TO IpH 00JIL-
mioM n BePOATHOCTH

tl
Pn (k) ~ —— R (1.1.37)

Van ok
(opr6amxennan gopmyaa Jlamnaca), rae o = V npq.
k—np

V npg

YanriiBas, 970 ¢ H3MeHOHEEM &k Ha €QUHANY DeIMYHHA ¢ HONYIUT
Oprpalenne

=

At_k—f-i—np__k—np__ 1
Vrpq Verg  Vrnpg'

(1.1.37) nepeuncupaem B BHEAE

{9

1 - —
Pp(k)=—= 2 At
n () Vi e
Aas dynruna
F
1 - —
y=—= 2
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cocrapiena Tabauna (cm. mpuia. 1). Torpa

Py —— Ly, (1.1.38)

V2 Vnrpg

Hpumep 21. Haiirm eeposTHocrs Bumafenus repba 4 pasa
ppit 10 6pocaRMAX MOHETHI.
Pemenne, Umeem

45
P Sl Y
Vas
1
" 0,460, Al —— = 0,632.
y Vis

Ha ocuopanan (I.1.38)

Pyo (4) — % 0,460 - 0,632 = 0,207.

BnHoMuanbpHO® pachpefiellcHHe AA8T
Py (4) =0,205.

Teopema Jlamnaca. Ha ODpakTnKe BPakHee OMPONeNUTH BEDOAT-
HOCTH TOTO, ¥TO WHUCJIO .MOABJIeHui cobuitua k 6ymeT saKiioyeHo B He-
KOTOpPHX Dpenelax, T. e. Haiitm BepoaTHOCTh P {a << k <{ b}. Ha
ocropaone (1.1.19) mMeeM

Plask < B)=F(d)—F (a),

rae
k-1 h=1 1 1 (h-np)?
Fl)= N Pa(= —— ¢ e
vare = V2rn Vnpg

Yaurueaa, gro npu n — oo, P, (k) - 0, Beauuuna A¢ -0
tl

u pynkmusm e 2 HellpephIBHA, MOYKHQ HaOHCATh
P (a<lhelb) = P (1 <<t<tr) =
1 te "
— — .y dt = lg)— .1.
7 tS ‘ F ()= F (1), (1.1.3)

1

e

_b—np | . a—np
= H 1= —e
V rpq Vrpq
®opmyna (1,1,39) gaer XOpomme pe3yAbTaTH yke Opa n = 20.
27
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Bupaskenne (1.1.39) Hocnt Hassarwe teopeMul Jlanaaca. Ero
MO)KHO 3aONCATh Talié D BHIP

{‘1< V’TNI <l2} {tl V—?(%— <ty Pq }.

k
HO BelAINHA Q ? ec’ﬂ: OTHOOHTeﬂbHaH q9acTOTa ITOABJEHHAR

coﬁu’rxm. a Benmamma Vpa/n= G ecTh CTAHHAPT HaCTOTHL.

a 6 pra
pa
' IE
7 SESTE
; X t
Mrx]
Prec. 1.1.9

H03TOMy BEPOATHOCTE OTKIOHEHUA OTHOCHTEILHOR 4acTOTH OT
BePOATHOCTH OO abcoaTHO BeJAuYd@He HAa 3a/laHHOe HMMCIO E = iO'Q

onpenenuyM ' no $opMmymne

{
P{lQ—pl<e)= S'e_sz. (1.1.40)
0 .

2
Van
Buipaskenne (I.1.39) 6yger cnpameminpo AA Awboit ciaydaitnoi

BeJINTMEN X, NONYMAGHHOX HOPMANLHOMY pacupefeneHHD. B o6mes
ciiyvae

b—M [z] _a—M [.;c]

T A F- R

Te a m b — RMKANA M BepXHU Hpeflell HaMeHeHNA cAydJaiHOi Beln-
quos X.

Hurerpan eeponrmocteR (pynkmma Jlamnaca). J[na Buanciesds
BepoATHOCTA P {e < x <G’ b} yaobuo BBecTH dyHrumw & (f), Kotopad
HpeJICTaBIACT c060ii DepOATHOCTL HONafaHNA B WHTEPBAN, CEMMOTPRY~
HHIf OTHOCHTEJABHO MaTeMaTHYeCKOro O:KHaHAA, T. @,

D()=P {|lz— M [z] | <to}.
28



®dyexnna @ (f) YACIeHEO paBEA 3alITPHXOBAHHOK [UoIMAnNA

pHe. 1.1.9:
a) B ocsax X n ¢ (z); 6) B ocAx t | @ (4).
Kak smpuo ®Wa puc. 1.1.9, ameer MecTo cBASH

F(t)=% +%¢(n. (1.1.41)

F (1) ecTs NIOMAnb mop, KpHBOil ¢ (f), orpaRnYedHan chpaba abcume-
coii & Moncrapmn (1.1.41) B Bupanenne

P{a<lx<lby=P {t,<t<t3}=F (t3) —F (1),

0oJy9IaM
P (a<<a<<b) =5 {@ (1)~ @ (1) (1.1.42)

e
9 t .
@Oynxupa @ (f) = VT j ¢ 2 dt BeverHan, T. e. obaajaer cBoii-
. R :
CTBOM
@ (—t)=— (2).

MOyaxoas @ (f) BasHBaeTCA MHTErpajioM BePOATHOCTER WM ABJIALTCH
OHOil M3 PaKEEIX B TEOPHW BePOATHOCTeIl.
AHaluTHIeCKH OHa BHIpa)KaeTcd B BOIe

xt

{
?(t)= 1/22—:: S[sz. (1.1.43)
[1]

Jina BHUACHeHd HHTErpaly DpPHAAOT BHA

2 t3 6 1 19 111
D ()y=—ou R ———— ——— — ——
@ Vn (t 6+40 336+3456 42240+"' -
(1.1.44)
Tak xax

VR =177245. V2 =14142,
TO

@ (t)=0,7 (_ﬂ g )
()=0,797888 (¢t — 5 4 o — e+l —. ). (L145)

up.n.nng? BugncneEnAx @ (¢) nonesylorcs oOwaHo TaGamuaMm (cM.

_ PuMep 22, Buudcaurh BHTerpajl BePOATHOCTOHM nasn t=
= 0,30; 0,40; 0,50; 0,60. P P A
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Peme nne. Npumeras gopmyay (1.1.45), nonysaem

3 5
@ (1,)=0,798 (0,30——0'?& 4030 ) @ (t)=0,236;
6 0 ,
3
® (1) = 0,798 (0,40—0—'20—4—05%—. . ) D (ts) = 0.311;
503 5
@ (t3) =0,798 (0,50—0';—04_ %— : ) @ (1) = 0,383;
3 5 :
B (14)=0,798 (o.eo-ﬁ'glJr-(%—Jk. . ) ® (t4)=0,452.

IIposepka BmuncreHnis & (f) mo tabammaM (upma. 2) moKasuDaeT
CXONHMOCTE Pe3YILTATOB B NpCAeax omHGOR OKpYIJIeHHIL.

Mpumep 23. Buumcanrs Haufosee BO3MOMKHO® YHACIO OMIA-
0ox A 13 obmero ux mucaa n = 100, mpeBHmamMuX OO aGCOTIOTHOR
BeJIMIAHe:

a) ofHaPHELIA CTAEJAPT A3MepeHuit, T. . O;

6) ynBoeHHLIH cTalmapT, T. €. 20;

B) 2,50,

I) yrpoelHLiT cTa”aapT, T. e. 3¢ mpu n = 1000,

Pemernme, Ilo ycaosww samagnm uMeeM npm » — 100:

a) [A| > o3 6) |A [ > 205 b) |A| > 2,50, 1) |A] > 3o.

Heo6x0amMo oupejelHTh:
g 3“§- {P Al > 0}; 6) P (JA| > 20); B) P {|A | > 2,50); 1) P{[A|>

o},

OnpépennM @ () no Tabanne (mpHA. 2) W cBefeM Ppe3VIABTATH
BHI9HECIeHnmii B Tabm, 1.1.1.

TaGauma I.14

3 L& K o ::_é &

O @ o =4

" 2 I~ " e | % g5

g go_ =) BEgl 5gse 8
e |E82 A% oBET | oEEH | &
g | 2E. s 3~ sBge | SEeg | &
be | SSE| - ) al FESe FE5s | 2
100 10 | 1 [0,6827 0,3173 32 68 100
100 20 | 2 [0,9545 0,0455 5 95 100
100 2,5 | 2,5 |0,9876 0,0124 1 99 100
1000 30 | 3,0 (09973 0,0027 3 997 1000

IMpoMep 24 HailTH BepoATHOCTH TOrO, 9T0 OmGKa M3Mepe-
nmit A no aGcomoTHON BeARYADe He npensoiner npegex 47 < | Al <67,
ecia ¢ = 107, )
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Pememnme, Ha ocHOBamIA TeopeMbl CAOMCHHSA IMeeM
P 4<JA <6y =P {—6<TAG—4}+ P (4<TA<E).
Momxuo nammcars mo (1.1.42)

P (4<C| A|<<B) =2P (4<B<6) =
6 A\ __nsro _
— (W) —@ (W) —0.452— 0,311 =0,141.

1.1.9. Cpennee m reposiTHOE OTKAOHEHHE.
Hx emA3b co cramaaprom
NpE HOPMAZLHOM 3aKOHE pacnpeleleHHsA

KpoMe cTaBpapra O, WHOIla UPAMEHAIOTCA ApPYTHe KDPATEPUE
pas0poca cAyua#iHOH BeJNWHHEH WNJH, eCIH chyqf\ﬁHan PeJHYHHA —
ouOKa U3MepeHHs, KPDUTCPIH TOYHOCTH M3MepeHnuit,

Cpennee oTKIoHeHue ¢ olpeferAeTcA KaK

G=M[lz—M [z]]] (1.1.46)

(ueHTpadbEHE abcomOTHHN MoMeHT mepporo mopapka cM. (1.1.32).
CopasegamBa dopMyaa '

o=1,25¢. (I.1.47)

BepoATHHIM OTKIOHEHHEM r Ha3HBAeTC: Belndnna, GoJbme M Menbme

Kotopoit (Do abcontoTHoill Beanmunue) owmbKH B pApe mabaojeHHI
PaBHOBO3MOKHEL, T. €.

1
P{A|<r} ="
Hueer mecro gopmyna 7
r=0,67q. (1.1.48)

Mpumep 25. Haiite BEpPOSITHOCTL TOro, 9r0o ommfxa A me
Opes3oiifeT mpefen, paBHH: a) 28, 6) 2r,
Pemenmue.

a) P(Al<2y=0@; 1=20= 200 =15
Toaromy
P {JA|<28) = (1,6) =0,800;
6) P{A|<2r} =0 (2); z=%—_--1%’-=1.34.
nOBTOMy

P{|Al<i2r} =0 (1.34) =0,820.
81



[.1.10. IlousaTHE 0 CTATHCTAYCCKAX CBA3NX.
Koadpduunenr xoppersnuyu. YpapucHue perpecchn

PaccMaTprnBasg HORATHEe COOMTHA, MH TOBODHJIR O HE3aBHCAMELIX
A saprcnMux coGurnax. Heszasneumbie cofuTAA A m B ompepenaiucs
KaK TaKue, YCIOBHLIG BePOSTHOCTH KOTOPHX PaBHE 0e3yCIODHLIM, T. C.
P (B/A) = P (B) mim P (A/B) = P (A). TeopeMa yMHOKeHHA NJIA
Ne3aBACHEMEX coOwTHI nMena Bng P (AB) = P (4)-P (B). Cnyuaiinaa
BeJHIMHA Y Ha3HBaeTCA He3aBUCHMON OT CJAy9aiHOM BeJMunHH X,
€ClIH 3aKOH PpacupeflelieHAs BeJIHYAHN Y He 3aBACAT OT TOro, Kakoe
3HaYeHHe OPHHANA BeamamHa X. J[a HeOpPepLIBHHX CAY9aiiALIX BelH-
YHH yCJAOBHEG He3aBUCHMOCTH Y OT X ModteT GmTh 3alNcaHo B BAJe

P (y/2) =92 (¥), .

rge @ (y/z) — nAOTROCTH pacmpeliefieans Y MNpH YCAOBHA, %910 X
DpARANA 3HAYCeHHe Zz (YCIOBHaA IUIOTHOCTB), ¢, (y) — IJIOTHOCTL pac-
mpefeJeHAd Y, AHAJOrAYHO MOXKHO NaOmcaTh YCJIOBHe He3aBHCH~
MOCTH

P (z/y) = (2).

Jlns ABYX HesaBMCHMEIX HeNPEPRIBNEIX CIyTafHHX BeAUIHI Teo-
peMa YMHO:KeHAA NPHHAMAET BHY

Pz, ¥)=@1(z) P2 (¥),
e

O0LF (z, ¥) -

Pz ¥)= 3z 37

ONOTHOCTHL COBMeCTHOrO pacupene.nemm. a
F, y)=P{X<z, Yy} —

$yBKIMA coBMecTHOrO pacopeeleHHs.

MoryT BcrpeTnThCH HBe GopMHEl 3aBACHMOCTeli: QYHKOUOHANBHAA W
craTHCTHYOCKAA (BepOATROCTHAM).

DOyEKOHOHANBHOI 3ABACHMOCTBI0 Me)KNY ABYMsA DeJHUYNHamMu X
H Y HAa3HBAIOT TAKYI0 3aBUCAMOCTh, TPl KOTOPO# KaxKAOMY 3Ha49eHHIO X
COOTBeTCTBYIOT 3HaYeAMHA Y, KOTOpPMe MOMHUO TOYNO yKasaTh (mampm-

Mep, Y=V=z, V=%nR3 0 T. A.).

CrarucTaveckoii (BepPOATHOCTHOH) B3ABUCAMOCTBI0 MeKAY ABYMA
peJAINHAME X A Y Ha3hBaioT TAKYI0 3aBMCHMOCTB, IPA KOTOPOH Ka-
JloMy 3HaYemmi0 X CcOOTBeTCTBYeT paclpefielleRne Y, HaMelsAomeecs
¢ m3MenenneM X (ycCJoBHOe pacHpefielieHHe). .

YacTHRIM ciIydaeM CTaTHCTHY9eCKOH 3aBHCHUMOCTH ABJIAETCA TaKaf,
Upy KOTOPOHR ¢ H3MelleHWeM X H3MeHHeTCH MaTeMaTUUecKoe OMKuma-~
uve Y Mo NmHe#HOMY 3aKOHY, JTa 3aBHCHMOCTb HABHBBAeTCA NPHMO-
nnAeiifoil KoppenAnuoHHO# (KoppensAmHeii); HaOpHMep, 3aDHCHMOCTB
MeKAY POCTOM H BecoM ¥eiaoBeka (Y, =~ Xcu — 100).

Ecin aasiicuMocTh Mesay M3MepAeMBIME BeJHIAHAMH Gyuer ycra-
HOBJIGHA M BEIpa)keHa (opMy/ofl, TO ee MOMKHO HCIOJL30BATH A
Hafeameil OpPraHAsald A3MepeHHd W 06paGoTKI HX PeayNLTaTOB«
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Kospduuuenr woppennnma. TecHora kKoppenAnnoHHOR 3anHcH-
MOCTH MeRIy ABYMA CIAyIaiHHMH BeJmiumamMu X n Y A3MepsercA Tak
HABEIBAGMEIM K03 UNUENTOM KOPPEIANNH, ONpPeAeNAeMbIM CIeRYIOIEM
ofipasom:
kyy

r= »
OxCy

(1.1.49)

¢ KOpPeaAnAoNaLIil MOMEHT
kg=m1=M[(z—M[zD)(y—MyD)]=Mz -y]—M[z]- M [y]—

(1.1.50)

HeHATpaJbHEH CMEeMAHHEIT MOMEET BTOPOTO NOPAAKA, Haubonec Bamkuan
AMCIOBAA XapAKTepUCTHKA CHCTeMH JIBYX cIydailHHX nexnunH., BooGme
IeHTPAJLHL CMeINaHHBH MOMeRT HODAAKA p ~ § ONpeNelsAercA Kal

Pp. s=M [(x— M [z])? (y — M [y])°].
B =acTHOM cTydae, 0ueBHIHO, HMeeM
Be, o=D[z], po.2=Dy].
RoagdruuaeHT Koppedsaunny H3MeHACTCS B IIPeACTAX
—1=Tr=<ci1.

Korga koaddunment roppedaumn pasen -1 win —1, mexay X
n Y ¢ymecTsylOT TOIHHCE OPAMOINHeHHbe QYHRKIIONATRHEIC CBABM, T. €.

y=az-te,
z=by—+4d.

B caygae, xorga r <7 0, mMeeT MeCTO OTPHIATEALHAA KOPpPeIANAA:
¢ yMenblleHAeM (yBeJHdeHHeM) X MMeeT TEHJEHOUIO YBeJNdNBATHCH
(yMCHBIIATLCA) y¥; OPK r > 0 TOBOPAT O MOJOYKHTENLHOH KOPpeXAnmH:
¢ yMeHBIIeHMeM (yBeJWYeHHEM) I WMeeT TeHAOIUHI0 YMeHBIIATHCA
(ypenmamBaThCA) Y.

DopMa NpAMOJNHEHHOH CBA3A MeEAY X H Y BHparkaeTca B BHJe
TaK Ha3blBaeMOro ypaBHeHWA perpeccEE Y Ha X

Y—My] =0y, (T—M |z])

18§z ¢
Y=MI[yl+p,,x—MIz]). (I.1.51)
rae
Oy
py/x:f'a (1.1.52)

— Koadprunert perpeccun y Ha z.
Cymectnyer ypapHeHNe perpeccan z Ha ¥, MMeIIiee DHJ

X:M[I]+px/y(y_M[y])'
rge
Ox .
px/U:rg_;"

2 3akay 1058 33



1.1.11. O0mue DOHATHA MATEMATHICCKON CTATHCTHKA

Saxoun pacnpepfelleHAA CIYYaiiHMX BeARYAH H MX 9YHCJIOBHE
KapaKTePHCTHKE YCTAHABJIMBAIOTCA Ha OCHOB® OULTa, JKCIEePHMENTA.
PaapaGorkoli MeToj0B perHCTDANEH, ONMCAHMA M aHajA3a CTATHCTA-
MeCKHX DKCOePHMEHTAJNLHHX JNAHHKX 3AHMMAETCA COEOUAaJLHAA Ha-
yKa — MaTeMaTH4eCKas CTaTHCTHKa. MarTeMaTauecKaa craTHCTHKa
peliaeT cIefylmMue TUOWIHEE JJA Hee 3alavd. .

1. Ha mpaRTEHe BCerfa NPHEXOIUTICA HMeTh [eJ0 ¢ OrPaHHYEHHHIM
gucaoM HabawneEmii. BosHMKaeT pOOPOC 0 TOM, KaKde HePTH Habamopa-
€MOr0 ABJICHAA OTLHOCATCA K YCTOHYMBEIM, NPHCYIMHUM eMy, a KaKne
ABISIOTCA CHYYaiHKNME H .OPOABIAAIICA B NAHHOH cepunm HabaopeBui
TOABKO H3-33 OCPAHUYEHHOr0 00beMAa 3IKCIEPHMEHTAABHHX JaHHHX.
B cps3g ¢ 9THM BO3HIIKAeT 3ajjada OIpeRelieHMA SalkoHA paclpefielleHHs
cay4afHON BeJIMYMARI, IO DO3MOKHOCTH CBOGONHOTO OT Bcero Hecyime-
CTBEHHOI0, CBA3AHHOIO ¢ HEJOCTATOYHHM O0HEMOM ONEITHOTO MaTe-
puaia,

2. Moryr BO3BHHKHYTH, HAOpHMEp, BONPOCH: COTIACYHTCH JH
Pe3yIbTATH SKCOEGPAMENTA ¢ IMIOTE30H O TOM, ¥TO AaHHAA CJIYJaiHas
BeJIMYHHA TOgYMHeHa BaKOHY paclipefieNeHEA ¢ (x), YKa3nBaloT Jau
HalijleHHEe XaPAaKTOPHCTHKA 33aBHCHUMOCTH MEMRAY MBYMA CJyYaiiHRIMH
pelpIMHAMA Ha Najnyde JeACTBATENLHOH 3aDMCHAMOCTH. Y Ka3aHHEIe
8afadn HOCAT HA3BaHHe «33ajad OUPOBEPKH HpaBAomofo0HAa TI'HIOTEdN.

3. Yacro BEa mpakTMKe He BOIHHKAET BONPOC OLIpeflesieHIA 3aKOHa
pacupefieleEnsa, a TpebyeTcA IO BKCIepAMeHTAJILHHM JAaHALIM HaHdTH
QHANIy9MHEe? ONEHKU NJA HeH3BeCTHHX mapaMerpoB. C aroii 3apawveit
CBA3aHa 3afada OLUERKH TOTHOCTH 3THX «HAWJIYILIMX» 3HaTCHHH.

PesyabraTel HabnomeHud z,, z,, &3, . .., Ty Ha# CJaydaliHOMH
BeAdunHO# X HasnBalorcA BHOOPKOl M3 TeHepaJLHOM COBOKYIIIOCTH
(43 BCeBOBMOIKHEIX 3HaYeHHil cnydaiiHoil Beansuun X ). Ilpn 6oapmoM n
sHbopka ofopMianerca B BHjE CTaTHCTHYecKoro pApa (mopobno papy
pacnpeneaenns). Ilpu oToM Bech pHMamal’oH UabMiOfeHHLIX 3HA9EHDI
HMeINTCA HA WHTCPBAJH ((PA3PAAKY) M HOACIHTHBAETCA KOAHYECTEO
SHA9eHI m;, NPUXONAMIXCA Ha Karknuit paapaa. Jlas Kaspgoro pas-

m .
PAfa BRIUNCIAETCH 9AacTOCTH Q; = Tt CraTHCTNYECKH DSl HMeeT

BT TabALIH

Paspajm 1 | Ty, Tg To, Zg o o | Tis Tizn o+ - | Ty Tpan
my my mgq mi . « « « @ mg
Q: (o Qo v v v o | Q1 oo v | O

Yucao pa3spapos k eoiOupaercst mopsaka 10—20, a HX JJAWHH,
KaK OpaBnjo, ONMHAKOBEIMA.

Crarucrugeckuit psg 9acto opopMisdercA B BHjE TaK Na3LIBaeMOR
TACTOrPaMMEL N0 ocH afcuuce OTKIAgHBAIOTCA Pa3pAfhl B HA KamKAOM
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f3 paspsIfOR KaK Ha OCHOBAHWH CTPONTCS TPAMOYTOJNLOHK, IIOMATL
KoTOporo paBHa Q;, BhCOTA TPAMOYTONLHEKA h paBHA Qif(ziyy; — zi).
[Ipn paBEHX AMHAaX pa3psAfos h mpomopmuosaibHa (4. Cienyer

h .

samernth, ¥T0 3 Q1 = 1.
-1
Anasnorom dyuruun pacnpegererna F (z) (I.1.8) B MaTeMaTmaecKoi
CTATHCTHRCG CAYMNT CTAaTHCTHYecKas GYRKIUA pacnpeneciaeHAs

F* (2)=Q (X <a).

I.1.12, YmcaoBbie XapaKTepHCTHKA
CTATHCTAYECKOTO paclpefeleAna

B pasgene (I.1.7) MM DO3HAKOMHJINCH ¢ OCHOBHEIMH HHCJIOBEIME
XapPAKTePHCTHKAMA 3alt0HOB pacIpefie/IeHHs; MATEeMATHISCKHM O:KmAa-
H¥teM, ANcnepcHeil, HAYANBHEIME M NEeHTPaJbHHIMI MOMeRTaMH. AHaJo-
rHYHBE YHCJOBHE XAPAKTePHCTHKH CYUeCTBYIOT M AJA CFATHCTHYECKAX
pacnpencienmii. Jaa MaTeMaTAIECKOTO OJKHIAHUA, KaK MH yiKe 3HaeM,
CTATICTUYECKHM amalioroM ABJIAETCA CDPefHee apHOMETHYECKOS

n
N 2y
i

Mo —a— .

n

Jlna pueriepCcHN — DBeJHYHHA

2 (wi—M* [z])3

D* [z] = =L — .

I[JIH CTaTHCTﬁ‘IeCHEX HAYAJBORIX H NEeHTPAJLUEX MOMEHTOB —»
COOTBETCTBEHHO

n

2>
* i=1
5

a; =
n

3 (a:— M+ [2])*
. i={

By = =

n

Kar suguMm, B sTux $OpMyJax Beaje DMeCTO MaTeMaTIIgeCKOro
ORHpaHAA GArypapyer cpenHee apudnMerigeckoe. [l CTATACTHIECKEX
HAMANAHLIX I MEHTPAJLHHX MOMEHTOB (B TOM Nucae miax M*® [x]
u D* [z]) cnpaBegiMBN Te 3Ke CBOHCTBA, 9TO H JIA TEOPETHYCCKHEX
MOMEHTOB,

IIpnmep 26, Ilpm.wuccnegobanmm reogmmerpa. Beprcrpamga
Taoa NASM-2A onHa 1 Ta #te nuAnA Gruia uaMepera 16 paa. IlonnayAcs

HAHHEMM, - ToMelieRENMA B. Tabn. 1.1.2, Buwwcants pi, pg, p3, pi
D* [z], E* , .
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Ta6nmnma 1.4.2

s g8 | L2
- Ba @ o o - . BHYHECIeHAA
8 mao'H I o e - >~
s | 882 a7 2| 3 ]
4 aED s | < < o
. —02
1 16994911 | +178 M= =00
1186
2 8901 —32 . Py =g =742
3 879 | —142
t 895 | 118 053
5 882 | —11.2 n = +16 =+408
199 313
6 898 | 148 Py =g = 12457
7 885 | —82 :
8 83| —102 _
9 902 | 88 D* [z] =py=T42
10 901 | +78 .
1 895 | 18 Ee= :‘2‘. —3
12 894 | 4108 ?
13 896 | 128 E* =074
14 883 | —102 my=122
15 895 | 418
16 902 | 488 [E*|<mg
@ = Scp=— ‘0.2 | 1186 | 4653 |199 313
' 69948032 2

Jlnsa oumeHKM NOOYCTHMOCTH OTKJIOHEHMS BHAYEHHH 3KcIecca OT
ByJaa HCnoanayerca fopMyna

24

mp=— -_
E n ?
rpe mgp— cpenniee KBajpaTHdeCKOe OTHKAOHeHNe 3Kcuecca, n -— HIICJAO

HCOLITAHI,

1.1.13. Onopenenenne 3axkoH0B pacupeaeleBM:A
HA OCHOBe ONBLITHBIX JAaHHBIX
(BHIpaEHMBAHUC CTATHCTHYECKUX PANOB)

3ajava BHpaBHUBAaEAA BaKIWuaeTcA B ToM, 9To0H nopgoGpath
TeOPeTAYECKYI0O KpDHEYIO pacOpefeleHnsa ¢ (), HAEAYIIEM 0oO0pasoM
OIHNCHBAIYI0 TaHHOe cTATHCTHYeCKOe paclipefeneHne. Hax mpasuno,
BHJ] TeopeTHYeCKOU KpHBoi BLOupaercs sapaliee M3 cyIieoTBa 3ajaul,
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a B TeKOTOPHX CIYIafx 0o BHEEIIHeMy BHuy rucrorpamul, Iloaromy
sagada MepeXOAHT B 3ajaTy pubopa mapaMeTPOB pacHpeRelIeHHA.
HanpuMep, CIH BADJA{ HA THCTOrPAMMY 3aCTaBifeT HpepmoNaraTh
HopMaJIpHOE pacupefieeHne

(x-ay
-

Q(z)= e

1
a¥ 2n

10 3afaya CBOTMTCA K PalHOHAIBHOMY Bu00OpyY DIapaMeTpoB a M o.
OjuH B3 MeTOfIOB (MeTOR MOMEHTOB) 3aK/II09aeTCA B nogbope napaMeTpon
qaxmM 00pa3oM, UTOOH HeCKONBKO Ba)KHeHMMX WHMCIOBHX XapaKre-
pucTAK OLLIA DABHL COOTBETCTRYMINUM CTATHCTHIECKIIM XapaKTepw-
crukaM. A Hamero mpnMepa

a=M*[z); o=V D*|z].

PaccMOTDHM BONIPOC, CBABAHHHA € MPOBEPKOH npaBponopodns
rHmnoTe3, a MMCHEO BOITPOC O COIJIaCOBAHHOCTI TeOPeTHIeCKOro M CTATH-
ctageckoro pacnpenenennd. H. ITupcon B katectBe MepR PacXOMKIeHH
Moy P; M Q; IDHHAN BeJHYHEHy ¥?2

k
x2=zw. (1.1.53)

npi
i=1

Pacnpenenenifie 2 3apicHT OT napaMerpa r, Ha3EBaeMOTO (IHCIOM
cTeneHedl cBOOONHY, KOTOPHA paneH YHCAY paspsanoe k Ged umcaa cba-
seil, HaKJaIBaeMEIX Ha 4acroThl. HamprMep, 1usa HOPMAaJALHOTO 3alKoHa
BTUX CBA3EH TPH:

n %
DY =1 2 XuQi=q
i=1 i=1

h
? > (@—M*[z])2Q; =D [z]=0% r=Fk—3.

i=1

Haa pacopeneserus ¥2 cocrapiena tabmmna (cM. mpma. 4). Hons-
8ysach 9TOH Talauneit, MOMKHO JJIA KaMJ0ro 3sHa4eHHA y* H 9GHCIA CTe-
HeHei cBOOOABI r HAMTU BepPOATHOCTH P TOro, 910 BeJHYAHA, pacHpe-
HeJICHHAA Ho 3aKOHy ¥?, npeBacijeT 310 8HaYeHNe (WU P ecTh BEPOAT-
HOCTBL TOTO, 970 3a CUOT YACTO CAYYAHHLIX IPHIHH MePa PAcXOMIOHAA
Gyner ne MeHEmIe, weM paKTHUECKR BRUHCAeHHAR ¥%). Ecln ata nepoat-
HOCTE Maja, TO pe3yABTAT ONHTA ClHeflyer CIATATh HPOTHBOPSTANXAM
TiI0Te3e 0 TOM, UTO 3aKOH pacHmpenieleHHA X ecTb ¢ (z); eclH BeJAWKa,
TO TUIIOTEdy cJefyer CYMTaTh HpaBRomonobHOM. Ha mpaxktnre cumraior
KpATMYeCcKUM 3HAaYenneM BepoATHOCTH P = 0,1.

lpuMep ma BupaBEMBARTE CTATHCTAYSCKOTO PAfA H HA IpAMeHeHHe

IpRrepra [Tupcona npusenes B paspene 1,1.17 NPUMEHATENLHO K OMNG-
KaM maMepenui.
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B. TEOPHA OMMBOK HEMEPEHHNA

L1.14, O6ume nomaTMA

B rteopam omuboK Ha OCHOBe HONOEHHH TEOPHH BEPOATHOCTOR
¥ MaTeMaTRYeCKOH CTaTHCTHKH MAy4al0T OPHYAHH BO3HHKHOBEHH
H BaKOHH pacmpefieNieAHEs ommGox HabaoneHdir, a Takke CBOMCTBa
PpasINgHHX BAJOB OMEGOK H paspabarwiBaloT MeTOAMKy Halaionmenmii,
UO03BONAKIY Ylep:KaTh 9TH OmMMOKK B BajlaHHAIX OpefeNax.

OcHopHEe Bagasd Teopua omuboK ciegynomue.

1. MaydeHHe 3aKOHOB pacHpefelleHHA OMIEOOK HaG/II0feHMil,

2. OneHKa TOYHOCTH HeNOCPe[CTBEHHO BRINOJHOEHBIX Pe3yJbTATOB
mabmonerni B ux GyHEKmumii.

3. Oruckamme HauboNee HAafie)KHOrO0 BHAYEHAA ONDENCAAEMOM
BOJOYHHLL M XapAaKTePACTHKA TOYHOCTH.

4, YcraHOBJI@HNe JOOYCKOB, OrPAHAYABAIOMHEX HCIOJbB30BAHOO
pe3ysbTaTod HabmaoNennii P BafaHHLIX IpefeJdax TOYHOCTH.

Ompa6KE DORpasfedAl0TCA Ha Tpy6He, CHCTeMATHIeCKHe H CIy-
HaitHHO,

I'py6ne ommdxm, K Taroro poma omaGKaM OTHOCAT MOPOMaxd
B H3MepeHHAX, BHABAHHKE HEBHHMaTeNbHOCTHIO HalilonaTens, Re-
HCNPaBHOCTHI0 MHCTPYMEHTa MJH HOYYeTOM BJIHAHAA BHeMHell CPexH,
Koropoe He fABIseTcA npeHeGperaeMo MaJHM.

Japaga HabioaTess COCTOMT B Hapjjekamed OPraHHSamuy KOH-
TpoaA paGOT ¢ ueNbl0 CBOEBPeMEUHOTO YCTPaHeHHA TpyOLx omuGox
H3 pPO3yABTATOB H3MepelHi.

Cucrematnyeckue ommaGkn. OmnbKw, OpoHCXofam@e OT Ofpe-
fleTeHHOr0 HCTOYHHKA H AMEIIIAe oNmpefeJeHHLIe 3HaK H BeJHIHHY,
BashBAIOTCA CHCTOMAaTUYeCKAMH.

Buansaane Takoro pofa omnGoK MokeT OuTh BHpaskeHO QyEKuEeir,
€BASHBAIOMEI PeayIbTaT H3MepCHHA ¢ KaKHM-Tmbo daxropoM (mampm-
Mep ¢ TeMIepaTypoii).

3agasa mabampaTeass COCTONT B TOM, 9TOOH MCKIKYHUTL OCHOBHYIO
HACTh CHCTOMATHYIECKHX OIDNOOK M3 pe3ayaLTaTOB HM3MepeHHiH, a ocra-
YOo4HOe KX BJIUAHHE CBecTH K DpeHcOperaeMo MaJbIM BeJIHTIHHAM,

Caygaiiavie ommbrn. Ommnokn NMaMepeHN, 8aKOHOMEPHOCTH KOTO-
PHLX OPOABIAKTCA B MAacce M KOTOPHe 00yCA0BIIeRL TOTHOCTEIO HHCTPY-
MeHTa, KkBaaudukanueil HabGnopaTedsa, NeYYTCHALMH KoaeSaHHIME
BHOIIUNX YCIAOBAA HABHBAIOTCA CIYYaillIEIMI.

Ecam ercreMaTHgecKad OmMOKa MoskeT OBITH HCItII0YeHa N3 engl-
HAYAOr0 HAMEPEHIIS, TO CIyHaiiHble OWUOKH, OCKOABKY OIM HBIAITCA
ojHUM H3 HanGojlee APKOX OPHMEPOB CJIYIafHOH BeJMYHUEH M HX Ba-
KOHOMGPHOCTII O0HADYIKHBAIOTCA TOABKO B MacCOBOM NpPOABJICHHH,
He MOryT O6LITH YCTPAHCHH H3 efUHHYHOro M3MepeHUd.

Hx snmanve MOMKHO JHIBL OcAa0UTh, DOBHMAA Ka9eCTBO M KOJH-
mecTBO HaMEpPeHMil, a TaKKe HagJeKalleii MaTeMaTHUeCcKoM 00paborkoi
peayabTaToB maMepeHm. [loy cayvaitHoi ommGKoil 6yneM BMeTh B BHOY
Pa3HOCTh Me)xAy HaOJIONeEHHM BHAaJeHMEM CAydadAoll BeanuwHUIM z4
¥ HCTHHHNM (TOYNLIM) 8HaYeHHeM X OpH yCAOBAH MCKIKOYEHUA CHCTEMa-
gEYECKAX OmNGNK, T. €.

M=zi—X (i=1,2,3 ... n)
39



B TeopAU omMHEOOK OPMHAMAIOT BA MOCTYAATA:

1) ommuOKA A; mogYmHEHH HOPMAJLHOMY 3aKOAY pacOpelC/eHHsd;

2) mareMarndeckoe oxmpanme M [A;] = 0, aro o3mavaer orcyr-
cTBHe clcTeMaTH9ecKux OmHGOK. .

B oToM caysae MarTeMatHdecKoe o:kngaHue M [z;] coBmanaer
¢ MCTHMHHHEIM 3Ha9eHHeM X.

IInoTHOCT pacnpefeaeans caydaiiHux omubor

oy Al .
A =—r O 1.1.54)
( o) 2n (
HJIIL, ecJf DepeliTH I HOPMIPOBAHHOM Beananue ¢ = A/g,
‘ﬁ

]/12_11. e T, (1.1.55)

e()=
npuaeM
1
P =—0 ).
Brpasxenue (I.1.54) dacro aanmcLibaeTcA B BUIe

PA)=

h_ N ,
V=
rne h = 1/} 2 — Tak HasHBaeMas Mepa TOTHOCTH.

CpoiicTBa ciaydailHHX OmMHOOK, BHTOKAalOIMue H3 YKa3aHHAHX NBYX
MOCTY/NaTOB H NPOABAAKINMEecH HOPHA MACCOBHX NCHKTAHAAX, MOryT
OBITL 0XapaKTePH30BaHH cJaenylomuM obpasoM.

CBoitcTpo 1. Cayuaiimde omnOKkuy no aGcoIOTHOR BelRumie
¢ 3a;JaHHOH BEPOATHOCTHI0 P He MPeBOCXOAAT ONpefe/ieHHOro mpeaena,
paBHoro (o, rge i — xosdppmuuenr, mpu Koropom P = @ (¢). Tax,
nanpomep, A3 100 pmmbox ¢ BepoATHocThIO P = 0,68 He mpepocxopar
npefe’, paBHENE o, 68 ommbox, 95 omnOok ¢ BepoaTHOCTBIO 0,95 HO
npeBocXopsT 20 M T. A, (cM. Ipamep 23).

CBoitcTno 2, ITomoKHTeNbHBIG H OTPHUATEJLINS CIYYaiiHEO
OMHUOKH paBHOBO3MOKHK, T. €.

P(A>0)=P (A<0) =,

.CGroitcTBo 3. Cpenmee apudmeTnaecoe N3 auguenuil ciyqaii-
RO omnfxM NpH HeorpaHAYORHOM BO3PACTAMHM 4ncia Habmopeunmi
HMBeT IIpefieIOM HYJB, T. e.

M [(Aj=pep. lim BL_p

n->o

)

(cBoitcTno KoMmmeHcanun), CucreMaTugeckde omHUOKE 3THM CBOMCTBOM
He obJagapoT.

o Cooficrno 4 Mamne mo abcomoTHOH BeImIHHS CAYHAMHLE
MudKu BeTpesaloTea Tame, SeM GoubIne, .

J9



1.1.15. Kpupan omnbox (xpusaa Taycca) m ee csoiicTBa

IInorEOCTE HOPMaJIBHOI0 pacHpeneJeHHA omBAGKH

e_hlA!

h
A=y=——— 1.1.56
PAD=y v ( )

HAa3HBalOT yPaBHEHHCM KpABoii ommwbok, uam — kpupoit [aycca. Hax
YKa3kHBaJOCh BHIME, Mepa TOTHOCTH

1
h=—e,
a¥V'2

Ecan naorHocty (1.1.56) nopobpana Do 3XclepHMEHTAJIBHAIM NaH-
BEM, 10 k=1/m V' 2, THe m — cpeAHAs KBafpaTHYecKan OMHAGKa.

HDpramep 27. DBHYACAHTE OPAHHATH KpHBOH HOPMAJBLHOTO
pacnpeneiaenns s aEadeEnid A = 0, m, 2m, 3m, ectm m = 0,477, Ilo
NoNY9eHALIM JAHEKM ODOCTPOHTE KPHBYIO pacupefesieHnsa, Brancinenma
OPOKOHTPOANpPOBaTh no tabmumme (mpux. 1).

PemeHne Ilpexne Bcero nMeeM

h

1
I m}) 2n

P
=0851; y=0851e""A" =0851e 2 (t =A) ;

1
my2

Buauciaennna pacnosaaraem B taba. 1.1.3.

h=

=1,%05.

Ta6nunma 1.1.3

KoxTpoOas
N .

! —h2AZ= — .t_ 2 2 y - iT& ,

yi= 1 _. y=y’h

f14

0 0 1 0,851 0,564 0.850
1 —(0,50 0,607 0,516 0342 0,516
2 —20 0,136 0,115 0,076 0,115
3 —4.5 0,010 0,0095 0,0063 0,0095

TMIpnMCcCYaHml AL
3) lge*it=—1,954=2,046.

1)

lge=0,50=71,783; 2)

IloctpouM kKpuByo oummboxr (pmc. 1.1.10).

Kpnsaa omnbok, ypasHellne KOTOpOH y =

CAeLYIOIMAMH OCHOBHAIMI CBOHCTDAMI:

Va

-e_thz

lge-2,9=—0,868=1,132;

, obaanaer

1) KpuBaa JeKHT Haj Oc¢blo afcuuce, TAK KAk OPAMHATA ¥ HH LpH
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xaknx A He IPHHAMAeT OTPAIATENLHLX 3HAYEHAHN M He ofpamaercs
p nyuib; .

2) KpUBAA PACMpe[leNleHH CHMMETPUIHA OTROCUTEJLHO OCH oY,
rax Kax QYHROBA ¢ ""A” wernan n sHavermA OpRMHAT HIA NOJNOMHATENb-
J1LIX M OTPAIATEALEEX A, pAPHHX IO a6conOTHOM BeIIAHE, O/ IHAKOBHI}

3) mas molux 3Havenuit A, 06an-
ux WIH MeHBIIHX HYJIS, OPXUHATE
GyayT MeHsmIe, deM IIpH A=0, 1 e.
ppr A = 0 opaEBEaTa Yy DPHWHAMAaeT
MalcHMalbHEOe 3HAYeHHE;

4) TMOCKOJBKY KpPMBAH HMeEeT MaK-
cAMYM H B TO 6 BDeMA CBOMMH KOH-
yaMi ACHMIITOTHIeCKH HPHGIH:KaeTcA
k ock OA, y Hee ecTh Be TOUKH ne-
perg0a, OfiHa CIpPaBa, APYraf CleBa OT
oco OY, IpHIeM JJA TodeK Uepernba
A=m; .

5) KacaTelbHHe K KDMBOH B TO4-
kax meperufa orceKaioT o1 ocH abcnmce Puc. 1.1.10
oTpeakil, papaKe |A| = 2 m.

piar

1.1.16. KpaTepun, opumeHfieMEIe
npA OI¢HKE TOYHOCTH HIMepPeHH

Cpenana onmGra (0). Cpenmee apudmerndeckoe M3 aGCOMIOTHLIX
3HATCHHI cayvYaiiunx OmHGOK HasmBaercs cpegueil omubroil, T. e.

g8l
n

rae .
[|A|]=|A1]+IA‘ZI+- . .+|Ar1 |

Omnbia & ecTh SMIOMpHYeCKHA UWeHTPANBHBLY abCOMIOTHEIE MOMeHT
mepeoro mopaaka (cum. 1.1.32).

Bepoarraa oumbka (r). BeposaTHOH ommnOx0il HA3HIBAETCA TaKO®
8HayeHUe CIyYajiHOi OmMMOIN, 60hIIe WIH MeHLIIe KOTOpPOro mo abco-
NIOTHOA BeJHYHHAe OMHOKU PaBHOBO3MOMKHEL.

N3 onpenesienna BepoATHOH OMUOGKH BHTEKaeT CIOCOD ee OTLICKA-
HHA: eCIH Bce OMUOGKN PAacHOJOKHTH B PAA OO YOLIBAWOINHM HJIH BOJ-
PacraignM 3madeHusM abCOMIOTHEIX BeIMYHH, TO BEPOATHAA OuMOKa
Oyner pacmonmosxena B cepefuHe 2TOro pasa. lI0ITOMY DBepOATHYI
OIMOKY YacTO HAa3HBAKT cpenunHoii (cM. pasmex 1.1.9). .

Cpepuan xBagparTndeckas omudxa (m), Cpejgmell KBampaTmyeckoit
OmuGKOi HadLBaeTCA BedMumHA, BEHCIxeMax no dopMyiae laycca

sz%_ZT; (1.1.57)

[A2] =A2 4 A2+ AZ+. . .+-AZ
rae
Ay=z;— X - (i=1 2,3,... n)
41



sfieck A; — ncTEOERe OmROKA, X — WCTAEHO® (TOUHOE) BHAdeHHe
AaMepAeMoi BeJHMYNHH} Z; — Pe3yABTATH HaMePeHNii OfHOH X TOMH e
POJINYMHEL, ) .

O6Gu9HO cpefilleii KBagpaTHJecKoll omBOKe OKasHIBA®ICH Npef-
ODouTeHHe HepeN cpefideil M BepOATHOHR IO CHOAYIOIIMM IpHINHAM:

1. Ha Benmumny,. cpemmBeil KBajpaTHIecKoid omu6KR B Goxbmed
cTeMeHu OKA3HBAIT BINAHWE KPYNHhe 00 a0COMIOTHLIM 3HaYeHHAM
ommGKA,

2, CpenBAA KpagpaTAvecKasd omuGKa ycroiiempa, T. €, oma JOCTa-
TOYHO Halle;KHO OHOpepeNAeTcA Mpu HeGoJBIIOM 9HACHS 7.

HanemAaocTs cpegEeif KBampaTHIecKol OMHOKA XapaKTepR3YeTCs
cpexHed KpagpaToueckoif omubKoit caMoi cpefgmell KpbajapaTmdeckoi
omAOKM, OOXYJeHEON HA IKCHepMMEHTA, KOTOPas ONpeReNseTcA Io
fopmyme
m
Van

My e
Ipa r = §

My, = 1 m
m = 4 .
Ncxogs U3 71010, BAA MOCTATOTIO HANEHCHOro OUpPENeNeHNA B
OpAKTHYeCKAX IeJAX HPRBATO CEOTaTh, 910 n == 8.
J1s TeopeTHYeCKUX PacyeToB AONYCKOB ciy:rAT Popmyna

Anpegg_3m. (1-1.58)

Ha DpakTdke, Y9WTHBan OrpaHuyeHHOE HHCAQ W3MepDeHMir, mpu-
HAMAIOT

Anpengzm. (1.1.59)

Tlpr HOpMalpHOM pacOpefieieENN OMAGOK N3MepeANil CymecCTBYOT
cpasn (cM. 1.1.47—1.1.48)

m =~ 1,250; m = 1,48r., (1.1.60)

AGcoaioTHble U OTHOCHTeRsHble owuOKn, Cpemnol KBajparnoae-
CKYI0, CPefHIONI, BePOATHYIO, Mpeqelbuyl0 omuOKE HaanBalT a6 ¢ o -
JIOTHEMA,

Ornomenye abcofioTHOH omNGKH K CpefjHeMy 3maYeHHI0 M3MepeH-
pofi BeJAHMYIOH, DHpajkeAHo® ADQOLI0 ¢ 9WCIMAT/IeM, PABHHIM eAWAHIE,
HajHBAWT OTHOCHTENLHOH OmMACKOH. .

B 3apucaMocTE OT TOrO, Kakas oOmbKka WpA 2TOM ACHOJAB3YCTCHA,
oTHOCHITebHAA OmNOKa HA3LIBACTCA CpefHed KBaapaTHdecKoii oTHOCH-
TeJBbH0Il, cpegleil OTHOCHTEALHOH, BePOATHOH OTHOCHTCBIOM, Opegelnh-
HOH OTHOCIHTeJLHOI.

3naMeHaTeNp OTHOCHTENBHOH ownOKA Heaecoo0pa3HO OKPYIIATH
[0 ICILIX JeCATIOB, eClH OR BLIpA’KaeTcA B COTHAX, /0 COTeH, eCJN ol
BLIpaskaeTCcA B THCAYAX, U T. A.

Dpumepn
_ Coeqro g s 1
1) mg=03 M, s=152 m; s — 510"
— . e .oms 1
2) mg=0,25 M; s=0643,00 M; p 5600 "



1.1.17. Hcenenonanme paaa ommnbor
Ra HOPMAJHHOE pacupejelenHe

B paspene 1.1.13 mpHBeeRN TeopeTMYECKHe OCHOBH pellleRHA
pTOTO BOOpOCaA.

IlpuBeneM Lp¥iMep MPEMeHATENRHO K OMAOKAM HIMepeHM.

IIpauMep 28. B rtaba. [.1.4 naAM yraoeke HeBa3ku 32 Tpe-
yl‘OJIbHHROB CeTH TpHﬂHTyJIHI.[IlH, Dpﬂ‘lel‘ RIA HaXOMKJIeHUA BepOHTBOﬁ
omHAGKY 7 OHA y)Ke PacIoJ0KeHHl B MOPA/Ke BO3PACTAHNA abCOMIOTHRIX
peanauH, Tpebyercsa yCTaHOBHTH, HOMYMHACTCHA JA JNAHRLI pAn Lens-
30K, KOTOPHe ABIAITCA MCTHHHEIMHA OMAOKaMA CYMMREI YTJIOB B KarKoM
TpeyroJbHAKe, HOPMalLHOMY paclpefeleHHIO.

TaG6anga 1.1.4

Ni 00 Hesga}m N po | Hepaskn | M no | Hesaskn | M no | Hessska

nop. B CeR nop. A nop. A nop. A
1 0,00 9 4-0,38 17 —0,76 25 +1,29
2 |+001 | 10 | —038 | 18 | —o095 | 26 +131
3 | 40,06 11 —0,41 19 —1,03 27 —1,38
4 | 4007 12 -+0,43 20 -+1.04 28 -4+1,52
5 —0,19 13 —0,62 21 -+1.16 29 —1,88
6 +0.22 14 —0,69 22 —1,23 30 +1,92
7 —0,24 15 -+0,71 23 —1.27 L3 | +2,28
8 —0,25 16 —0,73 24 —1,28 32 —2,50

D (A>0)=412,40
X (Ar<C0)=—15,79
3 (An=-339

Pemenne. J{1s onpenencHAs KpHBOIH pacupejiefieHAs BLIYHC-
1uM 3MOMpAYECKHe MOMeHTHI:

B _[Al 339 _ N
1) a—M[A]—T— 5 =—0,105%;
1/ 18 _ /BB,
2) m—-V — = 5= 140",
HannmeM ypannenne TeopeTHUecKOH KPHBO# pacmpeielleHUA
1 - A
A)I—._——' 2-1,21 .
Y= e
Crporo rosopa, caepyer manucarts
1 _ (A+0,10)%
A)=——— 2-1,21
= ma ¢ *



Onmako MEH nas mpocToTH 6yneM nonarats, 910 a4 = 0, laJee

HAXOqHM :
3) sepoartEy ommAbKY

1801+ 8] 03 076"
— X _ 9

=0,74"

A BuaucageM Koapdanment

m__ 110
k1=—r— =074 1.49;
4) cpeptioio omabKy
D)
214 28,19
1 » ”
U= T = 3 - = 0,88
a xkoapdrnoment
m 110 _
k\z—? = m— = 1.25

BaTeM CTPOUM eTaTMCTHYECKHit pAJ pachpeneneHAa B Bjge taba. 1.1.5,
Ppa3genyB HeBASKE HA 12 mHTepBaloB (NIWHA HHTepBajJa pasRa 0,5m).

Ta6baana I[.1.5

a2 AnuAn ARTEPBAJIOB E

=

% gg‘ g‘l: € g § ~

" B CeK t A E" ] ° ~ ! I g.

Z8 B EE “l| & ||

{ 2 3 & 5 a 7 8 10

1] 0 0,551 0 05| 7] 0219|0192 0,492 | 6] 1| 0,167

2] 056 140| 05 10| 2| 0062]0,341 |0,149| 5(—3| —0.600

3] 141 165 10 15; 4| 0125]043310,092] 3| 1| 0333

41 166 220 15 20| 11003110477 |0044| 1| 0o} 0

5] 221 275 20 25| 17 0031|0494 (0047 1|-0] ©

6| 276 330 25 30| olo 0,4986| 0,0045] 0| o] o©

7] 0 —055| 0 —0,5| 5| 0,456 6|—1|—0.167

8 |—0,56 —1,10} —0,5 —1,0| 6| 0,188 5|41|-0,200

9|—1,41-165}—1,0 —15| 4| 0,425 314+1]+40,333

10 |—1,66 —2,201 —1.5 —2,0| 1] 0,031 1] o] o

11 |-2,21 —2,75| —2,0 —2,5| 1| 0,031 1] o o

12 |—2,76 —3,30| —25 —30| 0l 0 ol of 0
2 32 ] 1,000 0997232} o

B cToabue 6 Tabaunu BRYMCISHW BePOATHOCTA DODAfaHMA OMIHOKU
®» HHTepBad or O go ¢ (3madenma ¢ UpHBefielb B UPaBOd CTOPOH®

&



cronbua 3), & B croabme 7 — PEPOATHOCTH MOTIAJaHHUA B i-We HOTep-
paas. Tak Kak pacipeneieHHs CHMMETDPHYHO®, TO BSTH BEPOATHOCTH
BHIOACAHE TONEKO JJIA HMHTEDBAlJOB, DPaclONOKeHHEIX chpasa or 0,
B croiafue 8 BHYHACIEHO TeOPETHHECKO® YACIO OHMGOK, MOHABIINX
p i-HIi' AETEPBAX (TaKie ONMHAKOBOE JJIA «HOJOKHTeIbHEX)» H «OTpPH-
HaTeNBHEIXY METepBajoB). B cronfue 9 BHYHCNEHH pa3HOCTH Mexuy
(PaKTHIeCKIME H TEOPeTHICCKNMH MHCAaME ommbox i-ro uHTepBaja,
a B croabme 10 — gacTHHe
(mi — npi)/npi.

MeToioM HaKOILIEHNA Ha
apufMoMerpe BHWICIeHa Be-
JHYUHA

n
—np)?
2= EM — 2.80.
— npi
i

1o TabauuaM opan. 4 npu ncne
crelieneit ¢cBobomn
r—12—-2=—140 Pue. I.1.11

(3amech uMcao cBsa3el, cM. pasmen 1.1.13, p3aTo He 3, a 2, Tak Kak a =
= M* [A] Bamu upuaATO paBEHM (), HaXOAAM BEDPOATIOCTh. A
x2 =2 P = 0,996, nna 42 = 3 P = 0,981. Uurepuoanpya aaa y? =
= 2,80, uoxyaam P = 0,984 > 0,10.

B peayiabraTte HcCleIoBaHHA NPHAXOAMM K BHIBOTY O TOM, 4TO pac-
cMaTpABaeMBIH pAA OMHOOK DOAYHHAETCA HOPMAalbHOMY pacmperele-
Hulo 1 M [A] = 0, Tak xak: a) cpefnee apu(MeTHIecKoe [A]/n mpak-
tugecky paBHo 0; 6) Em omHa w3 ommbOK He IpeBHImaeT 3m;
B) Ko3(pAEenTH k; N k, COBHANAIOT C HX TEOPeTHICCKAM 3HaToHHEM;
r) Ha ocuoBaHEK KpHTepuA IImpcona BepoATRocT: P = 0,984 pocra-
TOYIIO BeJKa.

TlocTpomM racrorpaMMy W BHpaBHABalOIIyI0 KpuByIo (puc. I.1.11).
Buuucaennme opgmiar y = ¢ (A) BHOOJHAeM, MCNOAB3YA mpmia. 1.
Burancnenust samucubaeM B tabu. I.1.6.

TaGnanua I1.1.6

t!
T'panuusr _A 1 — h= 1 —
HHTEPDAJIOB = y,’=V—R e 2 myy y
1 0 0,564 0,645 0,364
2 0.5 0,498 0,645 0,321
3 1,0 0,342 0,645 0,220
4 1,5 0,183 0,645 0,118
5 2,0 0,076 0,645 0,049
6 2,5 0,025 0,645 0,016
7 3,0 0,006 0,645 0,004

BLCOTH HpAMOYroNBHHKOB THCTOTPAMMEL hj = =
UpnBegens B Tabm, 1.4.7, '



. Ta6amypa 1.1.7

nHTel;\fa.TIOB 1 2 3 4 5 6
“hy 0,398 0,113 0,227 0.056 0,056 0
“Teg;ama 7 8 ) 10 11 12
hi 0,284 0,342 0,227 0.056 0.056 0

Ha pu6op Macmraba HalOXeHO JHMBb YCJIOBH@ HATIARIOCTH.

1.1.18, Onpenenenme koaddamEeHTa KOppeNA R
A ypapHeHHA pPerpeccAB HA OCHOBE ONKITHLIX [JallHHIX

ITpueegennwie B pasgene [.1.10 dopmyan gna r pegko DpoMeHRMH
HA OPAKTAKe, TAK KaK HYKHO 3HATH MATeMATHYeCKHe OXKWIAHHA W JHC~
gepenn X u Y,
. Ha nmpakxrmke mMeeM OapH HabmiogeHEd

Z; z Tg s o s 2Zp

bt n Ys ¢« ¢ s Un

MareMaTudeckoe o:kmpamde B (1.1.50) samemanT cpefEmMM aprdMern-
AecKAM (HANOMHHM, HTO BeDOARTHOCTHHH Hpefea CpeAHer0 &pAdMern-
HeCKOTO IPH n — oo COBOAfaeT ¢ MaTeMATHYeCKHOM oykAfandedM)., Ilpm
aToM QA KoapdunumeHTa KOppeNALNH OOAYHalOT HOopMyTy

¥ (@—7) (yi— )

! . (1.1.61)

nmymy

JapmyIo ero oMOHDHYeCKOe 3DadenIie, 3nechb

n n n -
2= )7 2 (@—ay
.1 . - 1 . _ 1
=T Y= M= —
& -
) (y1— )
1
my: n »



BosEmRaer Bompoc, ¢ KaKOd BAleKAOCTLI0 BHYMCAAOTCA CaMO
gHaucEE® Ko3{dunsenra KoppeNAnNHE W NpPpE KAKOM MHBEMMAALHOM
afCONIOTHOM ero $HAYEMRH MOKHO CIATATH CBA3h CymecTBylomek.
BosnnkaeT, TakuM oGpasoM, HeoDXONHMOCT:E OUEGHKH HAJEXHOCTA
KxoadanEeTa KOppeAAnUn,

WNapectmii ywenmii, cratacrok B. H. PoMaBoBcKmit peroMeHpyer
apn unclie HaMepemHd n == 50 DPHMeHATL dopmyay pas cpensero
KPaApaTAIecKOro OTKIOBEHHA KoddpuuHeATa KOpperAnAn

{f—r2
Gy == (11.62)

Vn
CBA3nL cunTaercd yYCTAHOBIENHON, €0JH BHINOJAHAETCA YCJIOBEE
|r] = 30,. (1.1.63)

Hammespman BermanRa Koaddnnmenta KOppeRAAOAH rpi,, YAO-
paeTBopsomero ycaosmo (1.1.63), B 3apECHMOCTH OT RHCIA H3MepeHME
BHTHCHACTCA WO fopMyae

nt36—Vn
rmin:_]f__f-ﬁ—y‘_. (1.1.64)

Jlnn omemKkHE BapesxHOCTH KodfidluOomeHETa KOpPeNANEW OpRA n < 50
DonbIYNTCR CcOenMadbHOE (yHKOWell, TaK HAJEIBAGMEM KpUTepueM
Qumepa,

z=%{ln(1+r)—-ln(1—r)), (1.1.65)
KOTOpas HOMUMHAETCA 3aKOHy HOpMaJbHOrO pacunpeAenenns. Cranpgapr
BETHH Z BHTHCIAeTcA Io (opMyne
1

Vr=3"

3uauenna BeJHIARH z 0O NMOJYTeRHLIM M3 ONHTA 3HaYeHHAM Koafdn-
INiCHTa KOpPPeJNAUMHA 7 MOTYT OHTh BHYHMCIEHH HENOCPeACTBOHHO M0
dopmyne (1.1.65) man mo TaGamuaM, NPUBEJEBHLIM B OpPHI. 5. YpaBHe-
Hl6 perpeccHy mOAY9aeT BIIf

0,= (1.1.66)

Y=yt r—b (z—z) (1.1.67)
my
ain
—z my _-
z=z4r Ty (y—y).

Cpenuee kpanpaTmyeckoe oTkIoHeREe KodddunuenTOB ‘perpeccar mpu
OJLIUOM n BHYHCARETCA IIo dopMyJe

my 1—r2 my ‘V {—r2
ag T e—— —— = e— — (.)8
Py,x My V n—3 "’ oﬂx/y my n—3 ° (1.1.63)

L 1



Npemep 29. B 1abn. 1.1.8 npusegenn paccroanaa D, mame-
pesEne cBerofaabHoMepoM CBB-1, m omubxm |A| erix msmepenwii.
Tlo nanmEuM TaGaAuE BHYACIMTH KoadPHmEeHT KoppeaAnmH, Koddm-
OHeHT perpeccHd, OoueHATs HX TOYHOCTh W COCTABUTH YpaBHEHHe per-
peccad.

Tadbnmpna 1.1.8

E:gg’g;:aui "% GHYAC) eHuA
N no
nop.

D (e)|ja) femy| 30=D—D | ba=8,~K | &> 3a+ | bw-sa

1 8,7 70 +3.8 +3,2 14,44 10,24 | +12,16
2 3.7 3,0 —12 —08 1,44 0641 40,96
3 6,0 4,0 +1.1 +0.2 1.21 0,04 ] +0.22
4 3,3 3.0 —1.6 —038 2,56 064 +1.28
5 51 4,0 +0,2 40,2 0,04 0,04 40,04
6 6.1 4,0 +1.2 40,2 1,44 004 | 4024
7 2,7 3,0 —2,2 -—038 4,84 064| +1.76
8 4.9 4,0 0,0 +0.2 0,0 0,04 0,00
9 X 4,0 —18 +0,2 324 004 | —0.36
10 3,7 2,0 —1,2 —1.8 1,44 3,24} +2.16
1" 5,7 6,0 408 +2,2 0.64 484 | 4176
12 4,9 5,0 0,0 +1.2 0,0 1,44 0,00
13 5,6 3.0 40,7 —0,38 0,49 0,64 0,56
14 7.6 40 42,7 -+0,2 7,29 004 | 40,54
15 4,2 3,0 —0,7 —038 0,49 0,641 4056
16 2,0 2,0 —2,9 —1.8 8,41 324 +522
17 4,0 20 —09 —1,8 0,81 3241 41,62
18 6.5 5,0 +1,6 +1,2 2,56 144 | 41,92
19 7.2 6,0 +2.3 422 5,29 4841 45,06
20 2,7 2,0 —2.2 —18 484 324 -+396
Cp. 49 3,80 4144 +11,2 Y= 139,20 | 438,24

= 61,47
—14,7 —11,2
Z = —03 0,0

Pememue. Ilpemuge SeM pemats 3afatiy, o6uuao mpuGerator
K rpadndecikomy maobpamennio Touek (z¢, y;) (pmc. 1.4.12). Kax Buguo,
rpadRK yKaanBaeT Ha HAaIHIHe KOppejsimmm Mexxy D m | Al

B pesyarrare BuumcieBmi (cM. tabu. [.1.7) AMeem

m = -%(')—5—= LI5  ma = 3—29(')5-2 1,40,
xoaddanpmert xoppenanun oo (1.1.61) pasen
38,66 _
T=%0.175.140 — 1079



‘Onennmy HafekBocTh Koafpmnmenra woppeaaumm. Taxk xak
gucJ0 WaMepeHWil CpaBHATENbHO He60ABmMOe, AJMA OLGHKH HaJes.
HOCTH UpHMeHMM Kputepnd Pumepa 3. g4

Ilo Tabamne, ODoMemeHmOH B  §f _',11'“/
upan. 5, moasayacs koapdEnmenTom S
goppeaanun r = 10,79 kak apryMeu- ¢ . .7
TOM, HaXOAHM ol . -

z=—=1,0714. $ B s e
OnesnM Bpapeskuocip z 0o fop- 7 O
uyae (I.1.66) 2 1 ¢s567830H
1
0,=———=0,243. Puc. 1.1.12
V20—3

C sepoarnocteio 0,90 (¢ = 1,645) BeauanHa 2z MOMKET UPHHATL
BHAUCHAA

10714 —to, << z << 10714 toz;
0,67 =< 2z << 1,47. (1.1.69)

Us Tabnamnm (ivpma. 5) HAXONAM COOTBETCTBYKMUe KpaiHaM 3da-
nenuaM z (0,67 m 1,47) amavenna KoaddmuireHTa Koppeasanun

+0,59 << 7 << 0,90.

CrnegoBaTes bHO, ¢ BepOATROCTBI0 He MeHee 0,90 neficTBOTENBHEIR
kooddruEeRT KoppeNAunAM MOeT OHTb 3aKAKIeH MeRAy 0,59
m -+0,90. MuEnMaJibEOe BHaYeEme (IpA RAHHOM UHCAe N3IMepeHHil
n = 20}

Tmipn =

V20+.Z6— V20 —0.50.

Tak xak 0,50 <1 0,59, npaMonnAeiHyi0 KOPpeJALHOHHYD CBA3G
MOJKHO CAHTAaTh yCTaHOBJEGHHOH,
Onpepenam o, no dopmyne (1.1.62), xora, Kak OwWJ0 OTMeweHO
BulMe, OHAa HE COBCEM MOAXOAAT B JaHHOM ciaydae (rn <G 50),
—0,792
a0, =——=219 _ 4 085.

Y20

Kak cnenyer ms mepasescrsa (1.1.69), ymrtusaa, wro ¢t = 1,65,
olipefelieHHan ¢ NOMOMbI0 KpHTepEd (DAmepa BeJAUYMHA Oy PaBHA

0,90—0,59

1o = 00%.

Op ==

Ws cpaseenns o; m o, caenyer, 1o dopmyna (1.1.62) naet xopomus
PeayanTaTa npm n = 20, XOTA DPEHATO CYHTATH HeOGXOQUMKM YcI0RAEM
Q1A ee npuMeEeana n > 50.
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CocrapeM Temeps ypapmemme perpeccHE |A| ma D pmpa (1.1.67)
A |=p ]A|/DDI+ ( lKl_P]A IIDE)'
HNopciapasa 9nclenHEle BHAYCHHA r, 0,, Op, DOJYIAM

IA,|=+0,79._:'[;_(5)- .D;+38—0,79.

{A1|=(0.63D;40,70) cm,

toe D; — paccerosmHne B KAJAOMeTpax.
OneErM opmGiamiKeHHO Haje:KHOCTh KO3(pHOHEHTa perpeccHn
plal/p = ~+0,63 mo (I.1.67)

1,40

175 4%

140 7/ T—079 _
%1AID="T175 =3 = 1%

CJ1e/l0BATENLHO,
P14y ~ 063012,

B cBA3H c BTO 3ajadedl saMeTHM, 9TO ypaBHeHHe perpecCRE z
Ha y HO AMEST CMEICJA, TAK KaK HOKTO mO omuOKaM | A| Be craner ompe-
neinrp paccroanne D.

Ecan ciyvaiiane BeJHIHHE z @ y OON9NHeHN HOPMAJBHOMY BAKOEY
pacOpefesieEnsA, TO KOPPeIALMA MexAy HEMH CIHTAeTCA YCTAHOBJEeH-
Hoit (kpuTepmit ®umepa), Korfa DeJMIMAA

r
V=——xr :Vr-2, 1.1.70
V'l 2 V ( )
cooTBeTCTBYIOmaAnA 3uavernnio 7 (I.1.61), me nonapaer B nATEpBaN
—Vp¥V Vs,

1re Vy pHbApaerca B3 Tabaun Tak HasmBaeMoro pacnpefienennsa Creio-
neHra (OpEI. 3) MO MMCAY cTemeHeir cBoGoanl n — 2 H BePOATHOCTH
p~1.
IIpaMep 30. HoappmuweHT Koppeigmaa MeskAy NBYMA Ccay-
gaifiHMMA BeJH9MHAMHE Z W y, MONTIHeHNHMUM HOPMAJNBHOMY 3aKOHY
pacopenesenna, mDpE n = 20 moiayden pasmeM r == -}-0,7. Cpesarts
BAKIQYeHRe O HAJHIAA KOppeaAlMH MEMAY Z H § C BepOATHOCTHIO
g = 0,95.

Pemerme, Ilo TabammaM npma. 3 npr 18 crememsx cBoGoau
d f = 0,95 HaxopuM Vs = 2,10. Tax saro

—210<CV <210, (I.1.71)
ITo (1.1.70) mmeeM 3HaueHme
0,7
V=—re——ro00 -V 18=42,
Y 1—049

Be copepxameeca B @HTeppate (I1.1.71), IlosToMy ciiepyer mpHamaThb,
ATO Z W y KOppeANPOBaHH,
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. 1.1.19. Oincnxa TowyHOCTH. (PYARUMIE BeTHIAH, MOIYICHHHX
s pe3yabTaTe KOPPEXUPOBAHHBIX M HEKOPPEINPOBAHHBLIX o3MepeHRl

|3 iNDKeHepioif NpaKTAKe 9acTo BO3HAKAKT 3ajadd, KOT[A HHTepe-
CyROLIYIO Aa6Ja0faTeTd BeJHTHEY HeNOCPeACTEOHHO H3MODHTH HEJb3fl.
B rarix CAYYaAX UPAXOJMTCA MBMEPATH HEKOTOPHE BeJMTHHE (3 mo-
R yIomeM OyneM HABKBATL BTH BeJAYMHW apryMeHTaM H),
cBA3AHALIE C ACKOMOH BeJHIHHOK $yHKOMOHEaABHO, a HCKOMYIO BeJm-
gpay — BLITHCJTD.

Mycrs Aana GyHKONA

u=[(Zy, Tg) +» - = zn)r (1.1.72)

rae Ty Tor e o 0y Zpn — NOOapHOo KOPpeJHPOBAHHBIC APTYMEeHTH, MNOJXYy-
geEEble 13 MaMePeHTR €O CPeMHAMYM KBAajPaTATeCKHMHE OmMNOKaMO my
(mam cTaAApTAMA 0.

Torga ee CpefHAA KBajparTEeckad omnbka my (AJA CTAamAApT)
phiapcaAerca 0o fopMyte

i S Yt B (), (),
<1

=1

- X Txpry e Mgy = My o - (1.1,73)

BHa9eHNA NPOH3BOAHNX BHUMCIACHH HO HPHOIEKeNHLM 3Ha-
HeHUAM apryMeHTOB (HA 2TO YKaswpaeT RHpgeKc 0 Gy UPOH3BORHOI),
HO 6IE3KNM K ACTAHOKM 3HaYeHMAM; OT cTelleHH 3Toi OINB0CTH 3aBHCH?
rounocTh popmyan ([.1.73). Crporo ropops, oHa ABJIsieTCA TOTHOR
JAmMb 1M IHHEHHHX (yHKIAH,

3ameTHM, 9T0 OpH BHYucJeBnAX cordacHo (I.1.73) B peayantare
clegyer Hoxyuath He Oosee AByx sHagamux nadp. IlostoMy aHavenma
OPOM3BONHMX HYKHO BHYHCHATL He Gollee MeM ¢ TpeMAa 3HATALIHME
nadpamn. ITo 8Tolf HpEYAHe 3HAHMe TOYHHX BHAYeHHH apryMeHTOB gzt
ofeITHo me TpebyercA.

IIpuymep 31, Haittm cp. k. omnbrn dyuxum u = 2z, + z,,
ecan In)(l = my, = m, & rxlx‘ = —0,3.

Pemenmne. Ha ocmopamnm (I,1.73) monywaem mj = 4m? -
+ m?—2.05m2 = 4m? @ m, = 2m.

Korma aprymesrsl @ymEkumm RexoppeampoBaBW (rjj = 0), o

HMeeM dopmyry
n a/
2
mi = 2 (—657)0 m%,. (1.1.74)

i=1

P 910 manGomee wacro BCTpeYAIOMuAiCcA CAYYaE OMEHKA TOYHOCTH,
SUMM Heckombko Bagad., -

PaMep 32. B rpeyromsHnke H3MeDeHH JBA Yria €O Cpef-
HIM@ KBagpatHeckmMy ommOKaMT mp, = 5%, mg, = 3, Halita myg,,

Pemenn e, Cocrapasem ¢ysxnmo
= Bo = 1802 — By — B
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. Danee mmeeM:

ou
(557 ) =1 = mp,=mp,+m,=25+9=34,

=)V 34=58"

Boobme aia awBeiiAod (yAKOHMA BOA7A u =43, Ty .. k2
n .
my=m, +m?+.. .+m§"=[E mil, (1.4.75)

-l

a gan GysROoEA u = = kyx b kozyds o o o o kp2n,

m’ — 2 k’
ial

TTpaxep 33. Haiitm cp. k8. ommbxy dymruwm
u=1/oz—1[gy-+1/42,

eCJ¥ HWaBeCTHH cp. KB. ommbxm aprymesToB. Ha ocmoBamrem (I.1.75)
noJyaaeM

— 1 2 1 2 1
'”“‘_VT’”*‘*' P A T

Npumep 34 OnpeneinTs OpeBHINeERe W CPEAHIOI0 KBagpaTH-
HeCKYI0 omubKy mpeprImIeRAA

h=s-tgwv,

roe s = 143,5M (ropmsoHTanbHOe IpolgKeHMme), ¥ = ~-22 30' (yroa
HaKJIOHA),
ecam ms= 0,5m; m, = 1,0",

Poemenne.

u=h=s-tgv;
52 m2
= 2, to2 = . .
mh_-l/ms tgev 4 YTy poamt

144 10 \z
— 2 .
”"'“V(OS 0.044)+ (099 3438 ) '

mp=428-10"2M; my;=0,048 M.

MIpramep 35 Hodxppmnment k HATAHOTO KANLHOMepa TeoxO-
aBTa K ompejieNiAeTcA 1a Ga3uce, AAUEA KOTOPOro s=: 250,00 m M3MepeHa
cO cpeiHel KBajpaTHYecKol omnﬁ}mu ms = 0,052 'M.

Wla MuorokpaTHux maMepenmi GHI MOLYICH CPefBMl AanbHOMep-
BHI orcaer | = 249,0 ¢cM co cpenﬂeu KBafpaTnyeckont omubKod m; =
= 0,30 cM.
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s
Oopepennte k= T (nocToAHHOE c/araeMoe faabEoMepa pasHo 0)
w mp.

Pemenme. MmeeM Qyuxnmio k= f(s, 1), 1. . k== %, Co-
raacao (1.1.74) monyaam

HO

Toraa

7 52 \2 25000 2
mk:-l/( 249 +( '0'30) ’

2492

mp=012; k=1004= 0,12.
Ecin dyaxnma mmeer BmR

U=1=%+Z3
aau
T
u=_L'
T2

TO MOXHO HANMACATH

Inu=Inz,+Inx,,

IIpavensaa Teneps (1.1.74), nonyanam

2 a
m: = o) m'xa
na— ’
x} 3
Ho
2
mi ==l
Iny u ¢
ooaromy mMeem QopMmyny
2 L
mj, M, X3
w2 —z%!— = " (I.1.76)

B 00mem caywae gax GyHKoER

2 . IR 1
Th+1%k+2« « « ¥
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copapepmmna Hopuyaa

’ (1.4.77)

- m, Y
OTKyAa Jerko HadtA m3, OTHomeHHmE -lT" Ha3HBalOT OTHOCHMTEILHOH

cp. Kn, ommOKoi.

Mpumep 36, Haiitu omnbky onmpemenenma ypeaudenma V
spuTenbHOl TpPYOM, ecam doxycEoe paccToAHHMe ofbekTHBA fo =
=40,0 cM ompefesieHo ¢ TOYHOCTLIO Mmf o6 = 2 MM, a ¢oKyclioe paccTa-
fHHe ORyaspa fox = 1,5 cM ompeneneno ¢ ommbROA my o= 0,1 MM,

Peme n ue. INpumenan (1.1.76), aveem

2 2
my __™tos + Mf ok
vi 136 3k
ann
2
mg — Mf o6 j(’iﬁ . m%'“_
fEn 13w

Buiuncasasa, nonyanm

o, 16-102 } -
4072 —me— 404 = 1,77 40724-4.73 10-2 = 6,50 - 102,

4
Mv="335

1.1.20. OGpaGoTka pspa pABHOTOUALIX H3ImepeHmil oxHod BeaMUHHLI

IIycTs BLIOEeH PAA, PABHOTOYHKIX He3aBUCHMLIX H3MePeHNH ONHOK
H TOH Ke BeJMYNHL, ACTAHHOe 3HAYeHHO KOTOPOii paBHo X, H HOJydeHH
pe3ynbTarl (BHOOPKA) Ty, Z5, . « «» Zn, CBOOOHEE OT CHCTEMATHYCCKAX
omabox (M [z;] = X). Ilo pesyusraraM atax HaGaioaenuii TpeGyerca
nopoGpars Hambodee HafeKI0e, «HamMAyYilee» BHaUYCHHE HJM OLPHKY
AIa X, 8 TAKKe NJA HeHapecTHO} aucmoepcmm 6%, Ilo cyrm pena, ara
sazava 3 MaTeMaTH9ecKoi crarEeTaKn (M. [.1.11).

Beskaa ouenKa e} [IA HeM3BeCTARX DapaMeTpOB PaclpenelieHAA ay
ecTh PYHEKIEA H3MepPEHHHX DOJIHYAH, T. €. aj = @i (Z;, ZTgy + « +1 Tn).
«HanayamsMm» 43 BceX BO3MOMHEIX a; Ha3HBAWTCH TaKue OLGHKH g,
KOTOpHe 00JafialoT CBOHCTBAMM:

1) cocTOATeALHOCTH, T. €.

Bep. lim o] =gy,
n->oo

2) HecMemenHOCTH, T. .
M(af]=au,

) sdbdexrupnocta, 1, €,

D [a"] = min,



B Teopnnm ommGOK AOKA3KIBAETCA, MTO HAMAYIMER OMOBKOR AR
MaTeMATAIECKOTO OMHUAAHOA GyneT TaK Ha3uBaeMaA mpoctas apEdme-
TAgeckasa cpe/irHa

712l (1.4.78)

n !

a IJA- AHCIEPCHH — KBagpar cp. kB, omnbkm (Gopmyma Beccens)

me— 121 S (1A.79)

n—1".

e Vi = T — Z — OTKJIOHEHWA OT opocroit apafMeTHIECKOH CPeNAHNL,
obnagamue CBOlicTBAMHA

[v}=0 u [v2]=min,
DBeanunna z uMeer ¢p. KB. OMMGKY

m

me=M= T (1.1.80)

n

CoBMecTHOE BIHSHHEG CIYIAHHEHX OmMMGOK X NOCTOAHHOR CHCTPMA-
THYeCKOl OMEGKE MokeT OHTH BEparkeHO HOpMYyaOi |

? mz .
w= St

rpe § — cmcreMarmueckan ommGka. Ymcao maMepeHWit mosTOMY He
Moxker GecnpefelbHO MOBHINATH TO‘IHOCTB z. Honarawr, ST0 JOMEKHO

V"

vzl
m= V n—1

EapaKTepusyerca cp. KB. OmEOKOK

UMeTh MeCTO HEePaBOHCTBO O < l/p—=

Cp. xn. ommGka

~
VZin—1) °
Iopanox suuncrenndii nps oGpaboTke pmm PaBHOTOYHRIX H3Mepe-

HEf chenyommii.
1. Bmecto (I.1.78) mpumensaior Gonee ynobayw dopmyny

[El

mm

=z}

rge z’ — IpEOAmKeHEHOP BHAUCHRE NJIA z. o0OHYIHO 370 MHEEMAILHOR
BHAYeHMe z;, A BeJHYWHH - . »”
g =zi— zl‘.
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2. BHAACAART OTKIOHOHAA V| = I; — Zoup A BHIOJHSIT KOH-

ot (o] = —ng,

rae B — omnGKa OKPYIJeRHA OPH BHYNCICHON T, T. €. B = Zoxp — 2.
OGHHO Zoyp BHUYACIAIOT ¢ UHCIOM JECATHYHEX BHAKOB HA ONAH

Gonsime, 5eM HX WMeeTCA B Z; (Ioxp HONYUAOT OKPYTIEHHMEM T,:T. ©.

Z CONEPKAT HA OAWH 3HAK OoXNbIe, 9eM Zoyp).
-3. Nanee BuancaaoT [v?] ¢ KoHTpoaeM

[v2) =2 L2

omubxn

m, M, mm— ——m—— am —_M_
CTTYVRe=D M Ve T
Tab anina I.4.9

&

o | Sogmra | | | oy | Konzpons

1| 57°23° 44" | —07 0,49 +4 16 1. p=Togp—r=

2 40 —47 | 221 0 0 =57° 23" 44,7"—

3 B | —7 | 280 43 | 9 T MAT=

4 45 | 403 |} 009] +5 | 25 | _pp=0,03"-12=

5 46 413 | 169! 46 | 36 =—0,4° :

6 43 —1,7 2,891 43 9 [v]=0,4°

7 48 | 433 |109 | 48 | 64 [3]-2 [2]= [62]5;2

8 45 +03 | 009 45 | 25 |~ -=3h——m=

9 48 | +33 |109 | +8 | 64 =79.
10 46 | 1, 169| 46 | 36 OmuGr:
1 47 | 423 | 529 +7 | 49 | ,— V 729_g7e
12 4 —37 {137 | +1 1 11

M=2T _o75
12
mM. — 0,15”
g’ =51°23'40" [ —125 | Y= D={¥=
o= 4121 |==72,9| = 4-56] = 334
= 57° 23" 44,7 M — | Omser: z=057223 44,7" £ 0,75
:E? " = —0'4
=57° 23 44,67 S e/n =
= 4,67"
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Pe3y/LTaT BHAMCIGHAE 3amACHBAIOT B BAfe =+ M mim B BAMe
opeplTeIBEOrO MHTEpBANA (cM. cieayomuil paspedr). .
s ! puvep 37. JlaHd peayibTAaTH paBHOTOTHHIX H3MeDEHRU
oro H Toro ke yraa, Ompenesuts z, m, M, mm.

!
on PemeHHEe BbumomHcHO B Ttaba. 1.1.9.

I.1.21. IlouATHe O JOBEePHTENBHBIX HMHTEPBAJAX -

PaccMOTpeHHEIE BhIIe coocob omeRKM DapaMeTpoB 3aloHa pacmpe-
jeeHAA HABHBAETCH _TOUCUHEIM. Bosee coBepmeRmBHIM aBIseTcA
qaK HA3BIBAEMEN cnocob IOBePUTeJBLHEIX HHTEPBANOB.

JlopepHUTeNBHEIM HABEBAETCA TAKOH HETEpPBaJ, OTHOCATENBHO KOTO-
poro ¢ BePOATHOCTHIO B, ckoann yrogHo 6aE3KON K endWEHMe, HA3KIBA-
eMOil OBSPATENBHO, MOMHO YTBEDHIATh, 4TO OH COOEPKNT MaTeMa-
THdecKOe OMAJAEEEC NapaMeTpa UM ero MCTHHHOe 3HadeHHe IIpH
OTCYTCTBHH CHCTeMATHYeCKHX omnAboK.

JloBepHTeJNbHHH HHTEPBAN JJIA HCTUHHOrO 3Ha4YeHNsA N3MepaeMoi
peJJHIMHH HMeeT BHL

T—1gM <X <z+1gM, (1.1.81)

rae t; — Koapdumuent, BubmpaeMEId B3 TaliMm TaK Ha3HBaeMOTO
pacnpefenenna Crbiofedra (apmit. 3) mo BepoaTHocT! B m gmeay cre-
meneif cBoboau r = n — 1. Tak, B ycaoBuAx HOpeAHAYINero mpHMepa
opu f§ =+0,90 nmeem 25 = 2,20 ¥ RoBepATOILHHI HHTEPBAl

57° 23" 43,1"<C X <572 23" 46,3".
BasxHO 0TMETHTH, IT0 pPacnpeleseHie A3MePOHHI P BTOM JOMKHO
ORITH HOPMAJLIEIM.
JloBepHTeaABHRA MHTEPBA AJA CTAHAAPTA 0 B clydae HOPMAJBIIOrQ
pacupefiesieHHs N3MOPeRHd CTPOATCA B BHJIE

Yym << 0 << Yom, (1.1.82)

Y_-l/n—i_ Y_l/n—i
1— X% ) 2 'xg []

a pennnAH ¥} o y2 pubApanT us Tabaui pacopenedenns x? (opmi. 4)

rpe

U0 9meay crememcii cBoGoytl n — 1 ¥ BEPOATHOCTH p, = 5 M Pe=
=1 —p,. Tak, B npamepe 37 qag f= 0,90 u n — 1 = 11 nmMeeM
Py =10,05 p, = 0,957 3} ~ 19,7, 1% = 4,6.

Hosepnrensnwit naTepBan Oyaer

K T
V 17 '2'7<°<V4_.4'2'7»'
' 2,0"<o <42
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JloBepHTeNbHNIA WHTEPBAN AJIA O EMeaT BAJ

m Yom
N2 <o <.
Va Vn
B mameM mpnMepe
0,61”<cr;<1,3”.

- Hpyroit mpamep HpUMeHeHWA JOBePHTEJPHHX HHTEpBajoB GLix
upnBefed B paspene 1.1.18 (qma mermEHoro sRadeHmA kKoaddunmenTa
‘Koppeasnnmn).

3aMeTuM, 9TO HEOTZA Ppe3ylbTaT 06paboTKE H3MeDeHMH SaONMCH-
BAKOT B BUJ(e Z+ m-, ITO COOTBETCTBYET BePOATHOCTH g~ 0,7.

1.1.22, Onenxa TounOCTH WO paanoc'rﬁm JBOHHKIX
PABHOTOYHNWX R3MepeHnik

Eciam mMeeM . ABOAHEG pPaBHOTOYHH® H3MODeHHA nr BOJIAYEH Z,,
T3y s o oy Tp H MOAYICHH POIYABTATH

Ty, T v 0 oy Ty
, ’ ’
Tyy Tar o o oy Ty
TO COCTABJIAGM Pa3aHOCTH
d¢=.‘t¢—.’£i.

IIpA OTCYTCTRHH CHCTOMATHYECKHX OIMMO0K 3TH DPA3HOCTA MOMSHQ
PaccMaTpUBaTh KaK ONMMAOKA BeJlW4HH, HCTHHHO® 3HaJeHH® KOTOPHX
paBeO 0. IToaToMy, npnMeras fopmyay Taycea (I.1.57), meeM

my= 'l/ [‘f] n m,,‘=_;/"__d§-, (1.1.83)

Jna cpepHero sHaYeHHA

_ztzf
Tep=—""75

monydYaeM

my My

My. = —
*i

cp 2 ]/E

Ha manmume DOCTOAHHOM CHcTeMaTHYecKod OMMOKA yKaKeT daHA-
gATeALAOe OTKIOHEHWE OT HYJIH BeJIHIUHH

o—1d%
n

(I.1.84)

* KpmrepmeM sApngerca nepaseHcrso | [dY] < 0,25 [[d ],



B sTOM ciyzae, pacCMaTpHBAA PA3HCGCTH
dj=d;—8 (1.1.85)

KaK YKIOHeHAs oT apafMerEYecKoii cpejmHE m DpaMeRas (QopMyxy
Becceaa (1.1.79), momyanmM

B [d7]
ma= n—1"°

@opMyan (1.1.83—1.1.84) ocraloTca B cRNIe B B STOM cJay9ae.
KoHTpOJEM léuqncnennﬁ cayxnr fopmyaa [d'] =— nf, rpe ennumma
= 90:( -
P I ppn mep 38, B Tabux. I.1.10 gaum pesynbTaTil HABEJHPOBAHNA
(NpeBLIICHAA B M) M@XNY TOYKAMH NPH JBYX NOJIOMKEHHAX HHCTDY-
MeHTa, DHUBCANTH CpeiHEHe KBaipaTHIeCKHe OMUOKA OJHOI'O HBMepe-
HISI M CPefHEeTO H3 JIBOMHEIX H3MepeHHIi.

Tabamnuoa [.1.10

Mml}:gl?# i l-eﬂr:&ng;xe- z-eﬂl;o::?( ?. d (MM) d'=d—0 ar’
1 +1,273 1,270 -3 1 1
2 0,987 -+0,988 —~1 —3 9
3 --1,069 +1,065 +4 +2 4
4 40,542 ~0,542 0 -2 4
5 -0,768 -}+0,766 —+2 0 0
6 -}+0,895 -+0,891 +4 +2 4
7 41,166 --1,167 —1 -3 9
8 +1,304 ~}-1,302 +2 0 0
9 +1,198 41,194 +4 42 4

10 40,484 40,481 -+3 +1 1
+22 +8
—2 —8
dd=+420 Dd'=0 +36
Bruncasem 0 =[i] = 2—0 = +2,0 MM u pemumu di Do

. n 10
Gopmyne (1.1.85).

CpenHna KBagpaTudecKas ommOKa OpeBHIIeHAA OpH OZHOM HOJ0-
eHnu HHCTpyMeHTa coraacHo (1.1.83)

_ iy [d2] . _35-__
My, = VI = =V 15 =1,41 MM,

CpenEna kpajpaTHYeckas OMAGKA NOpeBHIIEHWA, HONYYeARAA
KaK cpesHee M3 pesyAbTATOB HABEIRPOBARMA IPH ABYX HOJOKeHHAX
BacTpyMerTa no (I,1.84),

1,41

m = ——=1,00 MM,
x§ cp V2

b9



1.1.23. Hepasmorounnie namepenna., Beca mamepemmit

HepaBHOTOYHEIMR HA3HBAIOTCA H3MepeHHA, NUCOEPCHH KOTOPLIX
He paBHK MekAy coboii. B 9TOM caydae nEcHmepcHs ompeielAeTCA
Hopumynoir : : :

2 9%
= 1.
0'1 i ’ (I 86)

rae o3 = C = const — HOCTOAHEAA ANA BCCX MBMepeHAH HPON3BOIABHO
BHIOHpaeMas DeJIMUMHA, A& p; — TaK Ha3HBaeMble Beca H3MepCHHM.
W3 (1.1.86) crenyeT onpenelieHne Beca

a4
pi= O'? ’ (11.87-)

T. €. Be¢c — BEAMUIIA, 0fpaTHO NpoNOpUAOHAALEAA HAcHepcud, Beca —
BeJHYTMHE OTHOCHTeNbAKe, O Bece MMeeT CMEICA TOBOPHTH, KOTAA HHCIO
n3Mepenuit n > 1. IlpnudaB p; = 1, ycTaHaBIHBaeM CMLICH O3.

Tak Kak Ipm 3TOM G2 = 0%, TO G} eCTh [HCOepPCASA H3MEPeHHH,
BeEC l)(OTOpOI‘O OpAHAT 32 €AUHMNY (COKpAIMeNHO — QUCHEPCHsA efHHALL
Beca).

N3meperus ¢ pecoM p = 1 Momker OnTH KAaK pealLHO CYMECTBY-
omnM, Tak 7 QAKTUBEBM,

B ciydae, Korma AHCUepPCEM OF MeHM3BECTHHI, BeC BHYHCIAIOT IO
opréaIKeREOH hopmyne

2
pi=—_, (1.1.88)

-

IHe m; — CPeRHMA KBajpaTnuecKas OMMOKA i-ro N3MepeHAs, a BeJH-
9AHA W, BBefeHHasg BMeCTO Oy, — CPefHAA KBajipaTMdecKas omalKa
epmBunsl Beca. [na mpuMenenda (1.1.88) ommbxa m; nmoakHa OHTB
onopeleieHa Hafe:XHo (OOAydIeHA U3 pPe3yNLTATOB M3MePeHAH, MHCIO
KOTOPHX n P> 8), a TawkKe cBo0OiHA OT CHCTeMATMYECKOTO BIHAHRMS.

Yacro, mombsyace cBobonoii PHGopa O, (MAu p), Beca MaMepeRRi
MOKHO YCTAHOBUTH, He 3Hasa o; (BIH m;). ’

Taxk:

1) opE H3MepeHHM JAWBRAA DA3NATHOM JUIMHE, HO OfHHM H TeM jKe
MepHHM npEGOpOM

2) opm n3MepeHMH BeJBYMH OfHEM ¥ TeM jxe npmGopom, HO pas-
NAYHLM 9HECJIOM NpPHeMOB r;, BeC CPe[IHHX 3HAYEHNI p; = n;;

3) Opn nsMepeHHH YIJOB B XOfe, UMOIOMEM n BepIIAH, BeC CyMMLI
yIJIoB xoma
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1.1.24, Bec dyExnmm EoppeadpoBaHHMBLIX
M HeKOppeIMPOBaHHLIX APrYMEHTOB

Vunrmpan ¢opmyay (1.1.73) m Bmpamkenne pacoepcun (I.1.86),
nerko TMOAYYETE GOpMVIy AJA BEGHCIeHHA ofparTHOro Beca (PyHKnuH

u={f(x1, Tay + - +» Tn)
KOPPeIdpoOPaHIINX apryMeHTOB B BHJ®

n

o= 2 (@) w2 2 (), () e
Pu 0z; Jo px o az; o THFi Vg,

) (I.1.89)

a AJA HeKOppeJAPOBAaHEHX apryMeHTOB B BAJ®

n

IR NEAE
e . (az, 0 Py " (1.1.90)

{=1

Dpumep 39. Hcnmoardys ycnosma opumepa 31, Haiita Bec
dyuxoan
U= 21‘1 + Za.
Pemenne. Ha ocvosammm (I1.1.89) mmeem 1/p, = 4- “A/px, +
+1/p, +2’z13:21/VPx Px,, TPH BTOM 7z, 0, = —05, m, =m, = m.
l'IpuHm; 3a omAbKy ezmnﬂuu Beca |l CTAHAApT m, NOAYdaeM p, =
1= px2 = 1‘
NO3TOMY
1 1
=44+1—-2:05.-1=4 m =—,
Pu + DPu 4
B cnepyromux samauax OymeM paccMaTpMBATH JHINp HEKOPpein-

pOBaHHHe M3MepeHOs,
IDpumep 40. Haiith Beca caepyommx QyHKIMA:

1) u=zr—y-+z,

1 A
2) u—2x—}——3—y—7z,
3) u=2312,
1 1
ecanm p, = 3, py=.§upz=z'
Pemenmme.
1 1 1 1 1 1 3
1 _—_——— —_— —_—— 3 4:7-— ——
)Pu Px+Py+Pz 3++ 3 PuTaE
1 1., 1. 1 8 3
Doy~ tg3tgi=3 n=7gi
1 3622
3) _u=(6$)2"§—-— 3 .
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Il prsMe p' 41, Haitra soc- INOMATR TPEYTOABPENKA, €CJIA OCHO=
paHAe ero b = 8 M oNydYeHo ¢ BeCOM pp = 1, BHCOTa h = {6 M ¢ BecoM

1
Ph= =
Peme nme. Cocrapanem GymKumoO A3MeDPeHHLX BeJHINH
5= -;— b-h,

aaTeM HaXounM

1 s \2 1 s 21 1 2 1 2
=)+ (F) 7= (r) 1 (ge) 2=

Mpanmep 42. Nama dyaknEa u = z}/—. Haiita Bec p,, ecan
£ — pe3yJLTAaT MaMePeHHHA, & p — €ro Bec,
Pemenne,

1 r=ve 1
L=

Bunon., Eenm peaynprar WaMepeHHA YMHOMHTH Ba KOpeHL KBa-
JpATHEHE Ha. ero Beca, TO NOJNYIeHHHE pesyabTaT Gyner mMeT: Bec,
papHRi 1

Ha »3roM ocHODaHO OpuBefeAAe HepPABHOTOYHHRX HIMepeHHE
K PaBHOTOYHLIM.

1.1.25. OGpaGoTia pAna HepaBROTOYHBLIX N3MepepHit
OJ{HOH BENHEYHHEX

Ecau nMeeM pAJ HEe3aBHCHMMX (HeKOppeJHPOBAHBHX) pe3yJbTaTOB
WSMEPeHNii T,, Zyy .+ o «y Tp C 3AJAHHHMH BeCAMH Pyy Day s s op Puy TO
Opy OTCYTCTBHH CHCTEMATHYeCKHX ommnGox BeamTaHa

n

Y ap

P S [[zp’]’] (1.1.91)
X pi v
(=1

ABNAeTCA Hamboxee Hame:KHOE OIEHKOM IS FCTHHEOFO 3HaTeHAA
H3MePAeMOi BeJJNINHH H HaswBaeTcA 00mel apndMerrdecKoii cpeanmnoii,
Ee TouHocTs ODpeneaseTcs GopMynoik

B
=M= —,
T Vi
rre p:l/L_”*il_, (1.1.92)
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a Ui=4& — z. VRnoEeHma v obJapaloT cBoRCTRAME!
1. [pv)=0; 2) [pv®]= min.

JlAA HCTEEAOrO BHAYeHAR X MOKHO HOCTPOATH HOBepPHTENLAR
pETepBal AHAJOTAIEO TOMY, KK 6o paccMoTpeso B paafiene 1.1.21
Aa# PaBHOTOYHBIX HIMePeHHM. .

Ecyim M3BeCTHH ACTUHHLe omuOKA M3MepeHMi, TO

p= V_I%A_zl_ (1.1.93)

(bopmyna Tayeca AR HepaBHOTOUHLIX H3MepeHHii).

HopAnok Buaucaenud mpa obpaborke pAja HePaBHOTOYHHIX H3Me-
peHuil Clefylomyi,

1, Bumecto (I.1.91) npuMenmor dopMyay

[ep]
[p} °

;=x’+

2, BLIYACAAIOT YRIOHEHAS ¥; A BRIONHAIT KONTPOIb

[pv]=—B Lp),

TAe
ﬂ = .'l’m(p —X.
3. Buuncanor [pi?] ¢ KoHTpodeM

[pe]2

[pv?]=[pe?]— Il

o omubKH OLEHOK u, M

U S Y
P YTesD M Vi

Opu pocratouno Goapmom n o6a 3HaweHHA . (IPHHATO® AXA Bbi-
MHCIeNHA Becod N2 = c u molxydeHRoe nmo dopmyae ([.1.93)) nomxuer
COBDazaTh B OpejiesaXx omubxu my. Vx pacxompenne ba Beaunumy,
66apmyio wem m,, yKa3HBaeT Ha HAJHIHe CHCTEMATHYECKMIX ommbox,

€8YJLTAT 3aNMMCHBAIOT B BUfe z+ M BJH B BAJe HOBePHTeJBHOrO
HHTeppasa Baga ([.1.81). JloBepuTenbHWi HHTEPBAN MAA Oy CTPOMTCA
TO9NO TaK jKe, Kak H Jad ¢ (I.1.82).

PuMep 43. IIpomabectt MaTeMaTHYeCKYlo o0paGorky mo
AAHOEIM, mpupeneHHEM B Taba. [.1.11, B KoTopoil JAMH cpefliie 3Ha-
HeHIUA ONHOTO U TOrO K@ yria, MIMEPEHHOTO Pa3HEM YHCJ0M NpH-
eMor n. Ilan ymoGersa BHuMclennii leNecooGpasHO MPHMEHATS dop-

n -
Myay pi= T » Buuncaenna pacooiaraeM B JTOH e Taﬁnuue,

€3



Tabawoa 1.1, 11

qucio n
8 * opy- | p=—-1 & re pe? v po pod
23' eMOoB N
=]
1089247 16"| 6 2 | 4+10! +20 | 200 |+6| +12]| 72
2 9( 18 6 43 418 55 | —1]| — 6
3 6] 3 1 0 0 0 |—4] —4| 18
4 10| 15 5 +41 420 80 0 ol o
5 23 6 2 +71 +14 98 |+3] +6] 18
6 8| 12 4 +2| +8 16 |—2| —8| 16
zI =89° 47! 06”
[pe]
2 =440 3= =1 3= —18 |
[p]____ =20 =180| =448 418 | =128
z=89 47100 - 2=0
[pe] _ 80 _ . R0
1 — 20 T40 B0
] [pe|2 6400
2] = - — —_——— = 5
[pv?] =[pe] (7] 448 59 128;
128 51" "
=/ ===51", M="2—_=14" m————u =
" V 5 V20 Y VaIm—1)
51" m, .
=——=16" m;;=——=036".
Y10 M Vin

OrBer. 89247 10,07+1,1"

IIpuMep 44 Orverka H TOYKH MecTHOCTH HOJYyd9eHa M0 MeCTR
HEBenMpHEM nuEAAM. IIpomsBecTm UOJHYI0 MaTeMaTHYeCKYo o06pa-
GOTKY pe3yJbTATOB H3MEepPeHHii 0 JaHHLIM, IpABeJeEHLM B Taba. 1.1.12.

CpenHsaA KBafipaTiaeckad OMHOKa eIHANIH Beca

41,4 29
= 4 22.9 MM, a m =T,___—=0,92 MM,
B V 6—1 Lad V2({6—1)

Ve=y10=31, rax aro |p—V7e |<m,,
2,9 0,92
M=—-=23 MM, my=——Fo-=073 MM,
V16 MTVise

OrBer: z= 196,5277 M+ 2,3 mm,
b4



Tataunma I.1.12

10

N,‘i;p:t- Hy | My, p=:"_:-1- Ertyg pe pe? v v po?
1 |196529] 6,3 | 025 |+12] 300 360] +1,3|+033] 0.4
2 522 84 | 014 | +5] 070 | 35| —57|—0.80| 46
3 517\ 94 | 042 ) 0 (—107|—1,28] 137
4 532 43 | 054 [+15( 8410 {121,5{ +4.3{-+2.32( 10,0
5 5301 52 | 037 |+13| 481 | 625| +2.3|4085] 20
6 520 7.5 | 018 | 4+3] 054 ] 1,6) —7.71—1,39] 107
' =196,517  [p]=160 N=1715 —347 =44

[pe] :

L 107

1 =+

7 =196,5277

[pe] _ +17.45 _ B

1= "1 = 1072 wr—001072 ,

p=—002, —[plg= 40,03,

4
[po2] :225,@%:41,3.

1.1.26. OneAra TOYHOCTH TIO0 PA3HOCTAM
ABOMHEIX HEPABHOTOUHLIX HIMepeHHi

EcIm pasHOCTH ABOHHMX HaMepeRHWiA d = z; — z; NOJAYIeHH IO
HePaBHOTOUHHM H3MePeHYsAM (HO HONAPHO DPABHOTOYHLIM, T. €. Py, =

= p_;), T0 HMeeM 0GpaTHHIE Bec PAsEOCTH
1

H03TOMy OpH OTCYTCTBHN CHCTeMaTH4YeCKAX omHGOK nojaydaeM 0H]H6Ky

CJIHUILI Beca
- V (] [p2:
m= n 2n

C . _ritzi
Cpenuue kpanpatideckue omMAOKA CPeARNX 3MaYeRmi z; b=

SyayT paBHEI
lJ.
Vap

3 3akas 1058 : 65

m("i)q,

=



B cayuae, Korjia pasHOCTE d; CONEP:KAT CRCTeMATHYeCKH® omnbxrm,
BeNHIEHa
g—1Pdl

ol

6ynmer BaMeTHO OTIMYATHCHA OT Bynn *. Torna OymeM mMeTb

_ [2"2p)
=Y =1’
rme di = d; — 0.
IIpeuep 45. I[ann PasHOCTH d [BOHKIX H3IMepelHii HOKOTO-

PHX BelHMudH M Beca WaMepeHuii, BHmoaBHTH OHeHKY TogHOCTH. CocTa-
sEM Taba. 1.1,13.

Taﬁ.rmua_ 1.1.43

. Beca
uauel;)bennﬁ Paal‘;;;c-m “;:ege;,‘:“? d? pdg
1 +24 1,11 58 6,4
2 —6,2 0,28 384 10,7
3 —2,2 0,62 48 30
4 +1.3 . 0,32 1,7 0,5
5 —0,6 0,27 0.4 01
6 424 0,711 44 31
7 —4,0 0,43 16,0 6,9
8 +1,4 0,45 2,0 0,9
9 +7.5 0,48 56,2 26,9
10 —1,3 . 0,53 1,7 0,9
14,7 =520 59,4
__—143 ’
2 =104
Tar xar [f;l]] ~ 0, TO cpefAAA KBafpaTHYecKasg OMHNCKa epH-
ANOH peca ;
(pd?] 59,4
- ]/ =) =11
Cpenaaa xBagpaTAdecKand ommnbKa cpefHEro BECOBOTO paBHA

[T 1,7
m(x Yoo == == —
Yo Y2p V222

* Hpmrepmem fnngercA mepaseActro | [dVpl| < 0,25 [(dVpl L

=1,1.
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NNPHIOEHHE §
Tabaaua s3Hazennii GpyHrmun

.—_——{ln A4+ —In(1—r)}

0 i 2 3 4
0,0 0,0000 0,0100 0,0200 0,0300 0,0400
01 0,1003 0,1104 Q,1208 0,1307 0.1409
0,2 0,2027 0,2132 0,2237 0,2342 0,2448
0,3 0,3095 0,3205 0,3316 0.3428 0,3541
0,4 0,4236 0.4356 0,4477 0,4599 0,4722
0,5 0,5493 0,5627 0,5763 0.5901 0,6042
0.6 0,6931 0,7089 0,7250 0,7414 0,7582
07 0,8673 0.8872 0.9076 0,9287 0,9505
0.8 41,0986 1,1270 1 41,1568 41,1881 1,2212
09 1,4722 1,5275 1,5800 - 1,6584 1,7380
0,99 2,6466 2,6996 2,7587 2,8257 2.9031

ITpodoaxcerue npuasoxcenus §

5 6 7 8 9
0,0 0,0500 0,0601 0,0701 0,0802 0,0902
01 0,1511 0,1614 0,1717 0.1820 0,1923
02 0,2554 0,2661 0.2769 0,2877 0,2986
03 0,3654 0,3769 0,3884 0,4001 0,4118
04 0,4847 0,4973 0,5101 -0,5230 0,5361
0,5 0.6184 06328 | - 0,6475 0,6625 0.6777
0.6 0,7753 0,7928 0,8107 0,8291 0,8480
0,7 0,9730 0,9962 14,0203 1,0454 - 10714
0.8 1.2562 1,2933 1,3331 1,3758 1.4219
0,9 1,8318 1,9459 2,0923 2,2976 2,6466
0,99 2,9945 3,1063 3.2504 3,4534 3 8002




1.2. METO/l HAHMEHLITHX KBAJIPATOB

B. . Boavwaxos

A. DAPAMETPIYECKHANA CIIOCOB YPARBHHBAHWA

1.2.1. O6pme DOHATHA O MeTOJe HAHMEHBIIMX KBaJpPATOB

- B teopun ommfoK m3MepeHU#l paccMaTpuBaJcs BOLUPOC MaTeMaTH-
He¢Koil 06paboTHM MEOTOXDATHHIX H3MOPEHMI OLHOH I TOH e Belm-
anHel, B ODPaKTEKe reofe3HYecKAX BLIYHCIeLAH BO3HMKaeT I 6Goxee
obmaa sajaga cosMecTHOM 00paboTKH m3MepeHWIl, BEIDOJHEIIHBIX OIAA
OnpefieIeHEA MIOTHX HEA3BOCTHHX BOJNYHH (HaOpumep, OPIl ypanlid-
BaHNA EEBeJHPHRX ¥ OIAHOBHX Teofe3MdYecKnx cereil). Iloayderne
Han0ojiee HAAEKHKX BHAaYCHUN BTHNX BeJAYAN H UX OLGHKA TOTHOCTH
COCTABJIAIT 3aAady TAK HasbIBAeMBIX YPaBHHTCJLHEX BRYHOCIEHHIT
(ypaBEERaHHA). YpaBHMBaHMe BHIOOAHAKNT [0 MeTOLy HANMOHLIINMX
KBajpaToB (M. H. K.), COIVIACHO KOTOPOMY H3MepeHHEIe BEJNUIHB HOJdY-~
9al0T OOUpaBKA Uy, YAOBJAETBOPAIOIMe YyclIoBHI0 [pu?] = min, rpe
pi — Bec mamepennd. K. Tayccom m pycckmM MmarteMaTHkoM A. Map-
KOBHM JOKA3am0, 9TO STOT OPHHUAN OPWBOAAT K HAWIYYIIAM ONEHKAM
IJIA ACKOMHX HEM3BECTHHX: OHE HOPH YCIOBHU OfCYTCTBHA CHCTeMa-
THTECKUX OMMOOK B A3MepeHNAX ABIAIOTCA HecMeIIeHOHMI K 00nafanT
MuaEManapHOE pmucnepcmeit (teopma laycca — Maprosa). 910 yTBep-
#IeHNe CIOPABE[IABO I AAA MOOLIX PYRKnAH ypaBAeHANX HeH3BECTILX,
Ilpa srom EHe TpebyeTcA, 9TOOH pe3YALTATEL M3MepeHNit MOIYUHANACH
HOPMAJILEOMY B8KOHY pachpeieiedna. OJHAKO B mocieflleM cly'ae,
KoTopHit mambGolee 9YacTO HMeeT MeCTO B TreofesHdYecKoill MOpaKTiKe,
ypapEHEBaA OO0 M. H. K., MK yMenkllaeM PHCK TOl0, YTO HaifeHHLle
ONEHKA B CBOCH COBOKYHMHOCTH OYNYT CYIMECTBEHHO OTKJIOHATBCA OT
ACTHHANX 8Hadennd. ToJBKO UOPE HOPMAJAbHOM 8aKkole CTANOBHTCA
BO3MOJKEHIM NOCTPOGHFE N0BePHTeJBERX HHTePBAJIOB.

3apadya ypaPHADAaHHS BOBHHKAET NOTOMY, 9TO MACJAO M3MePeHNH n
B TeO/IeBMIBCKAX NOCTPORHHAX DCerfa O00JbIle HAcIa HeoOXOZUMEIX
FEeH3BeCTHRX &, ANA ompefeleHHA KOTOPHX W BHIOAHAKNT paboTsi.
Hanmmue n30HTONHLIX H3MepeHHEH, HHACHO KOTOPHX f = n — k, Mo-
RBOJIACT BHOOJHUTE KOHTPOAE HAMepeHMH, ONEHHTb HX TOYHOCTH H MO~
BHCHTH TOYHOCTh YPABHEHHHIX HEeHABeCTHHX H AX PyHKiuH.

72



JlokastlBaeTes, 9TO OTHOMMEHMe BeCOE ypanHeHHnX P N HeypaBHend-
nWX p Pe3yIbTaTOB H3MePeHHH B cpefHeM Onpcaeisiercd (opMysoi

P n n

=—"1..

CymecTBYIOT. iBa OCHOBHHX cmocoba ypasHWBAHWA: HapaMeTpPH-
qeckAit M KoppeliaTHHE, I3 mepBoM cliydae pellieEHe HPHBOJLET K He-
poCpefcTBeHHOMY TIONY4eHII0 YPaBHeHHKX HOM3BeCTHHX (IapaMeTpoB),
RO BTOPOM CHadalla BRITHCIMIOT YPaBHeHAWe KOPpedaTHl, a 3aTeM, Kak
(yaxuyd, — TenssecTEHe. Ofa cilocofa ypapHNBaHNA UPHBORAT
I; OHAM M TeM ’Ke PeayanTaTaM, HO OHR 00JajaloT PasauIHON TPYAO-
©MKOCTHIO TIPH PeIIoHEMHA OJHOH M TOM Ke 3ajavH.

Taxr, HaOpHMep, B MOJArOHOMETPAYECKOM XOfe 4YHCJIO NapaMeTpon
paBHO YABOSHHOMY YHCAY OUpeAedseMbX OYHKTOB (25) (00 4ucay Koop-
nnHaT X M Y aTMX OYHKTOB), & 9HCA0 BCeX HM3aMepeHmit (YrioB H HJIMH
CTOPOH), OYeBHMAHO, paBHO 2s-- 3. Ilpm ypamnuBasMu 2T0r0 Xofa
napaMeTpAdecKAM CIOCOO0M MpHIIIoch GH COBMECTHO Pemars 25 ypapiie-
1mi, a UPH .KoppelaTHOM Bcero r = 2s- 3 — 25 = 3 ypaBReHHs.
IToaTOMY DOJMTOBOMeTPNYeCKMA X0/ YPaBHMBAaiOT KOppelaTHHM CHO-
coboM. Ecnu e BeIN9AHH & A r NPHMepHO OAHHAKOBH, TO CymeCTRed-
ioc BAWAHWe Ha BHOOpP cmocoba ypaBHWBaHNA OKa3HBaeT MPOCTOTA
cOCTaBJIeHAA HCXONHHX ypaBHeHNH.

I{poMe yKadamHHX [ABYX OCHOBHHX CHOC000B ypaBEHBAHAA CymMie-
CIBYOT B TaK HajuBaeMieé KOMORHHDPOBAaHIEE cOOCOOH, coveTammue
JIDCTOMHCTBA OXHOTO U HIPYLoro.

I{naccuueckas TeopUA M. H. K. OpeAnojaraeT HEKOppeIHpoBaH-
NOCTh PesyibTATOB W3MepeAmid. ONHAKO COBPEMEHHEIE M. H. K..0Do0men
I Ha KOppelHpOBaHHHS® A3MeDeHMSA.

PaccvoTpmm oOCHOBHLE NONOKeHAS OapaMeTpudeckoro crocoba
YpaBONBaHMIS. '

1.2.2. YpapHenma monpaBOX H HOPMAJBHEIE YPaPHeHHSA

Ilycts B KauecTBe HeOOXOAMMHX HEM3BECTHHIX (HapaMeTpOB) BH
Opamu & BenwuMA, TOUHe 3HaYeHAA KOTOPHX 0003HaimM depes X
f=1,2,... k). 3aMeTAM, 4T0 9TH EeH3BeCTHHle HO MO/KHH OHITb
CHA3AHN Mempy coboif YAKNUMOHANBHHMA 3aBUCUMOCTAME. B Kade-
¢TDe X j MOryT OHTHL BHOpaHW Takme k M3MeDeHHHIX BeJiNanH. VaMepeH-
HhMA ABAAWNTCA n dyEKumA 5TEX napaMerpos. Ecnm McTnHHHe 3HAYe-
HUH M3MepeHHWX BeJdHTNHE 0603pmatnTs Yeped Yy, TO MOKHO HamAcaTh
n ypaBHeHHI Boaa '

Y¢=(P[ (X]_, Xz, Ve ey Xp) ’ (121)

=12, ..., 0 n>k
Cucremy ypapmenmit (I.2.1) Ha3HBaOT MCXONHOA CHCTeMOH CBA3W.
Tax xak ucrupEHe smaveHAmA Y; HAM HeWaBeCTHH, TO Helb3A ONpEe-
JHUTh H TOYHhle BHAYeHHA X j+ OmHako B cwiy TepeoldpefelleEHOCTH

ll'cxo)moﬁ CliCTeMEl BMeCTO Y, )i d X,' MOKHO uono6pa'r5 TaK HA3LIBAeMHO
YDPaBlleHHEle 3lIaT”eHAA Yt ® =/, TaKHe, 9TO

yi=P(Ty, T3y . . . Tph (1.2.2)
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OopEYeM y; = yi -+ v, Ide y; — MaMepeHHOs 3HaveHHe (ymKIp,

a U; — TONpaBKa,

Cucremy ypasnennmit (I,2,2) neo6xopuMO NPHBECTH K JHHeHHOMY

BALY. :
Paano:xms fas 5T0ro GyBKOEE @y (T4, gy « « +, Z¢) B pA Teitmopa

W OTPAaHHYMBAACH JAHeHHKIMHA HileHaMH DA3MOMeHHA, OOAYIHM

yi +vi=10,8zy + b8z, +. . .—!—g:azk-l-q?(x?. 12. LICIEYY 1%)

38034
vi=adr1+bdzy +. o A adze+ 1y, (1.2.9)
rae cBOOOZEEIT TI6H
li=p(2}, 23 .. .y 22~V : (L.2.4)
3gecn z{" — mpmOamkenHWe, ofEaxe OAHBKMe K TOYHNM 3Ha9eHHAA

papaMeTpoB. Mx oOHYIHO BEIYHCJIAIT [0 H3MepDEHERM SHAYCHUAM j'.
Teproe cnaraemoe B (I.2.4) OpefcraBifeT npubiHiKeHHOe sHAYCHHe
byoxnnan, Koabdunmentw ag, &y, 4+ 4, g1 B (I.2.3) cyTh 3acTHIE mpoWs-

BOJHLIO
_{ %yt _( 0y )
a¢~( 0z, )x,-x(li' bi= 3z, x,=x02'

_{ Oy )
gl_( 0.1:;; xk_le

BBATHE 00 HCTHHEHRIM 3HAYeHAAM OapaMeTPoOB, HO BLIYHCJAEEHEe OpH
HX DpnbaRMKeHHKX 3HAYeHAAX.

Ypasnerna suaa (1.2.3) HasupaloT CHCTOMOlT YpaBHeHH! HONPaBOK.

Ecan mexomman cacreMa (1.2.2) nMeer JnHeHBEIA BHI, TO ypaBHe-
HEA 0OOpaBOK TakKe mMeT BHy (I.2.3), opm atoM kosddEnEeHTH o),
biy v « +, gi PABHEH KO3(PENEeATAM DpH HeA3BECTHWX I; B STEX ypan-
HeHAAX,

Pemenre ypasHenmit (I.2.3) opm ycaoprm [pv?] = min npasogut
K CHCTeMe /& JHHeWNLIX ypaBHeHHH ¢ k HOH3BeCTHHIMH,
CucreMa

\

¢~ S
[paa) 0=, [ pab] bx,+[ pac) bz; +...+[ pag]dzy+[ pal]=0
[pas] 8z, «[ 083} Lz, «[ pde] bz, +.. .+ £8g] Sxy+[ £61] =0
[pac] bz, + [ pée] 512+Iml bxy+...+[ peg] dzy +[ el ] =0 n1.2.5)

______________ B T TR

[pag]) 0z, + [08g] dxy +[pog] dxy+ - +([Dog] Szi +[pot] =0
&

Ha3LIBaeTcA HOPMAJILHOIL,
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B (1.2.5) xoadummentn npm 8z (rayccoBhl CyMMH) PacKpHBAKTCA
TAK:

n n
[pae]= piaias, [pabl= ) piasb; m T. R
=1 {=1

ITo raaeHOH AmaroHan® Q; aToH CACTEMH PacHONOMKEHH KBaapa-
rA9HHe Ko3(NIHeHTH, ABJIAKNMECA BCerfa MOONOMHATENBHHIME YHC-
JaMA; 1coadacbnuneﬂ'm, PacooNoKeHHEe COMMeTPATHO OTHOCHTENBHO
rjiapHO IHaroHald, HONAPHO PaBHE Me:Ay coboi

[pab)=[pba],  [pac)=[pca] n 1. 1.
B caydae paBHOTOYHHX msMepeHuit cmcreMa (I.2.5) mMeer prp
[ac] 621 }-[ab] bzp + [ac) bzz+. . .-+ [ag] bzx+[al]=0
[ab) 8¢+ [bb] 8za+ [be] bz3+. 4 o+ [b8] dzp+ [bI] =0
[ac} 82y [¢b] 82y - [ce] dzg+. + .+ [eg] dap+-[cl]=0 - (1.2.6)
log) b2y + [bg] 822+ [cg] zg+-. . .+ [g8] dzp-+[gl] =0
(mce p=1).

HManpHeiiman 3afa’a 3aKiuodaercs B PEMeRAR CHCTEML HOPMATL-
ELIX ypaBHeHHH.

1.2.3, Pemerme cucTeMB ROPMATLABLIX YpaBHeHRHit
no cxeme Tayeca

PaapaGoramauii TayccoM cmoco6 pelmeHMA HOPMAJIBHHX ypaBHe-
HEH CBOJHTCA K HOCHAEAOBATETLHOMY HMCKJIOYEHWIO M3 Hee BCOX HeH3Be-
craux. IIpr aToM mcxofHas cHcTeMa 3aMeHMTCA TaK Ha3HBAaeMOH 3KBH-
BaJIeATHOU CHCTeMOil ypapHeHHii, KOTopasA NJfA PaBHOTOYHHX H3MepeHHI
HMeeT BHK

[aa] 321 -+ [ab] za+-[ac] 823 +-. . .+ [ag] bz +[al] =0

[8b+1]) bxy+-Tbe - 1] bzg+. « .} [bg-1]0zs+[bl-1]=0

[cc 2] 6:1:3—]—. o o4 leg 2] bzp el -2]=0 |. (1.2.7)

L L I Y . oo.--00--~00'-

[gs' (k—1)] 8z, +[gl (k—1)]=

Ee nomyuenne HasiBaeTcA OpAMHM XONOM pelleHRs. HemapecTHILIe,
HavuAmag ¢ mocjaefHero, BHYNCIAAIOT U3 TAaK HA3LBAOMEIX JJIHMH-
HAIMOHUNX ypaBHeHmii, moaydaemux w3 (1.2.7) @ nMeromuzx Bufg

_ [ab] [ac] [ag] [al]
6171——[76]- 62’2 [aa] 6 T3 — . [aa] 61’]3— [aa] »
PSR (L% APV (A% ) NPV (2% )|
Z, 1551 bzg—. . . 51 dzp, o1 (1.2.8)

L T I I R T BTSRRI SR T S S S T R

el k—1)]
e P R
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9T10T mpomecc HA3HBAXT O0PATIHM XONOM pemeHHn.

KosddrmuenTH UpM DeHABeCTENX B OKBHBAJEHTHON cHCTeMC
(1.2.7) raswBaloTCcA anropmTMaMu [aycca.

Hpasmno pacepoitHA aaropurma laycea. Dynem Raswmbare anro-
pat™ ¢ nAadpod j upeobpasopaBnbM, a 6ea undpu — HenpeoGpazonar-
aaM, Torma mioboit npeoOpaaopanuuit anroputM laycca paneE aToMmy
e NenpeoGpasoBaHHOMY aAropHTMy MAHYC unciao ApoGeil, cosmama-
pmmx ¢ nudpoll j pacKpHBaeMOro ajaropuTMa. 3HAMEHATelH BTIX
Apobeit papHn mepeuM KodfdmumenTaM (j — 1) 9KBEBaJeHTHHX ypas-
HeHAl, a 11X TACIHTENH — [POW3BEJeNHI0 KBYX aJFOPHTMOB C TOH i
nadpoid, 970 1 B aAropuTMe BHAMeHaTeld, OPHYEM HEPBHIA COMHOIKH-
Tellb YCJOBIO WOJNYYaeTCA KaK MpOH3BelleHNe DepBOM OYKBH 3HAMeHa-
TeJIA Ha OepBYI0 OYKBY DACKPHIDAeMOr0 alropATMAa, & BTOPOH — Kak
mpon3BelieNEe BTopoi OYKBH BHaMeHaTeld Ha ero BTOpyw Oyksy.
Hanpnmep, '

[ab] [ab] ,

(aa] °*

[ab] -[al] |
(ea]

[bb + 4] = [6b] —

(bl 1]=[b])—

[ac] [al]) [be-1]-[bL. 1)
[aa] |65 1]

[cl-2]=[cl]—

Bosmoxxna w HemosnmaA (opMa PpacKpHLITAA aJropnTMa, KOTAa
PacKpuBaeMEIi aJrOpHT™ ¢ GADPOH j paBeH TOMY 3Ke aNTOPHTMY ¢ Hud-
poii j — 1 MEEyc moclenHAR Apobh W3 OmOMHOE (OPME DPACKPHITHA.

H N
ARpEMED) [be - 1] 6L 1]
[Cl .2]=[cl . 1]—-_[W‘—-

IIpE HepaBROTOYUHIX WA3MepeHHAX Bo BCeX ainrcpmrMax Iaycca
upAnncHBaeTCA OyKBa p.

1.2.4. KonTpoas cocrapieims
B pelicnAsA HOPMAJLHBIX ypapHenmii

HonTpons cocraplieHEA ypaBHeHNH OMMOOK DPOA3BONHTCA BLIYI-
CligHYWEM B IBe PYKH, . N

KomTpons cocTaBieHENsA M pPeleHAA HOPMAJLIEX ypaBHeHMHA LUpO-
H3BOINTCA METOXOM CyMM:}

a;+bidci+. . gt li=s1 (=12, ... n), (1.2.9
opEIeM N
la]+[b]+[el+. « .+ [gl+ U =1s], (1.2.10)
uian .
[pa)+[pbl+[pcl+. . . +Ipgl+Ipll=Ips].  (1.210')
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KoapPunneATH HOPMAIEHHX YPABHEHHH KOHTPOJAMPYIOT Tax:

[ea)+(ab]+. . ,+[ag] +ai]=[as]

legl+1bgl+. « .+ [eg) + [l =1ss] }. (1.2.11)
[al]l + 3] +. . « + [gl] 4[] =Is]
[as] + [bs] 4. . .+ [gs] + [1s] =[ss]

B cxeme Taycca cyMMApoOBaHMe BRIIOAHAeTCA VITIOM:

{ea)+ | [ab)+ |lecl+ . . .+ [ag]+ [el]l= [as]
[eb] + lbcl;l- ..-f- [bg]+ [b'l]=—) [bs]
el | reat [cl]=* [es]
"""" et | s | e
[t l [Is]
} [ss]
Hanee:

laa)+[ab] + [ac)+-. . . [ag]+[al] =[as]
(86 A1+ [be - 41+ . .+ [bg- 1]+ [bL- 1] =[bs - 1]
[#c-2]+. . .+[cg-2]+[cl-2)=[cs- 2} . (1.2.12)

leg (k— )]+ (gl (k—1)] =[gs (k—1))

BaKn0uMTEILHEM KORTPOJEM HPAMOr0 XOAA pemeBNA B CcXeMe
Taycca siazsercst BHIONHERAME PABEHCTS |
[ k]=[ls-k)=[ss k] (1.2.13)
Han

[pll-k)=[pls - k] =[pss - k]. S (1.243)

JaKonuuB mpAMON X0X pelIeHHA, NEPeXOAAT K BHMYHC/ICHMIO L3~
BecTohix 8z, Ilo Mepe ¥X BHUMCHERAA KOHETPOAbL OCYMeECTBIANT Mop-

gl‘azHgl)moﬁ HaiijleHAHX HEH3BECTIHX B JKBUBAJEHTHNE YpPaBHEHMSA
L2.7).
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Ionyans Bce EemspectAue Ozj, cornacro (I.2.8) BuYmHcanoT o
(1.2.3) nonpaBKE Uy I OCYMECTBIAIT KONTPOJNE MX BHANCAeuns Ha
OCHOB® BHIp&KeHAMH

[av]=0 [pav]=0
[bv] =0 nam [pbv]=0 }, (I.2.14)
[gv]=0 (pev]=0

KOTOpble MpefCcTaBAAiOT cololl CcOKpalleHHYI0 B8amHACHL HOPMaJbLHLIX
ypapuenumir (1.2.5), (1.2.6) (copoxynmocTb 9THX paBeRCTB N3BeCTEA KaK
aemMa Tlaycca).

Hponepmo'r TaKKe BHOOJOeAHe® KOHTPOJLHLIX paBCHCTB

(2=l -k]=[Is k] (1.2.15)
ang
[pr2]=]pll+ k)= [pls+ k]. (I.2.15%)
CopaBegIaBEl DaBeHCTBA
[v2] = [tw] = [sv] = [pv2]= [plv] = [psv]. (1.2.16)

OxoHTATEeJBHEIM KoOTpoJaeM prIIcHAy g2J89d YpaBHNBaNoda
ABJIAeTCA COﬁJﬂanHHe PaBeHCTB

y§+vl=(P(-T1| Tay T3, « + oy zk)l

KOTOpPHe ¢JeyeT HpOBepuTh OpR HeinHefEWX $yEKORAX (KoETpOAR-
pyeTCA DPABHIBHOCTH DA3JI0KeHHA B PAL).
AROOHEHX BajavaX [OCTATOSNO OrPABHIETEA KPOBepIOH
paBeBeTB (1.2,14) m (1.2.16).
Cocrapiende HOPMaJbHWX YpaBHeHHUH OPA paBHOTOUHMX m3Mepe-
HAAX § AX pemleHHe BHOONHMIOT C HOMOMBIO TPeX cXeM, MpWBeAeHHBIX
A TpeX HeH3BECTHHIX.

Cxema 1

N ypabuenns o b; ¢ by 8 v

1 a by 2 i 5 vy

2 a3 by ¢ la 8 2

r ap bn cn In  sn Un

Cymume (2] b] [e] (4] (8] [v]

Hewnssecrnrie 621 zy by

Korrpoas [av] [bv) [ev] [v?]
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Cxema 2

ai b] 3] 1] s] KOHTpONBb
[a [ae] [ab] [ac] [al] [as] Pacxoxaenne
[b [1:)] [be] [bl] [6s] go 0,01
[e [ee) Lel] [es)
[l (U [1s]
[s [ss]
Cxema 3
84 6, Baxs 1 s };gﬂ'
1/laa] | lac] {ab] fac] [al] [as]
Ly _lal | el | lal | fas)
( ~[ea] [aa] [aa] [aa]
1/[b6 - 1] [6b-1] | [be-1] [v2-1] [bs - 1)
[be - 1] [bl-1]  [bs-1]
(=0 | —@o1y| “woAr | el
1/[cc - 2] [ee.2] [el - 2] [es - 2}
: [el 2] [es - 2]
(=D " fec 2] T e -2}
8z, 6z, 5z [11-3] (Is-3]
[ss - 3]

IIpn weGonpmoM uucie HensBecTHHX (k << 10) KosddnumeETH
HOpDMAaJALHHIX ypaBHeHW# caegyer BHIACIATH fo 0,01, C Takoit e TOT-
AOCTLI0 BHYHCAAKNT B Ko3pPUOMeHTH DKBABAJEHTHHX YpavHeHMIl.
Hoah¢uumenTn e OIMMHHANWOEHEIX YpPAaBHeHMII N Hel3BeCTHLI®
BugucaaT go 0,001. Beamauuwar 1/[ae], 1/[6b-1) B T. 1. B cxeme 3
BHCIeHH JJIA SaMeHH MieficTBHA [eleHAA yMHOMeHHeM. FIX BHIHCAAKOT
no 0,0001.

Pacxompenre KOHTPOJBHHX CYMM DKBHBAJEHTHEIX CTPOK B cXeMe
Faycca pomyexaror mo 0,01—0,02 (DoHycK yBeJmumBaeTCA [0 Mepe
Cliycka BHH3 OO cXeMe), 3aMeTnM, 9T0 B CTOXOel s BLINNCAHLI 9HCJA
13 ¢roalija «KOBTPONLY CXeMH 2.

gxewm 3 mpepncranuser coboil cokpamernyl cxemy I'aycca, B Ko-
TOpoil onymeEH OpPOMEMKYTOTHHO BalHCH, CBA3AEHHS ¢ DACKPHTUEM
alroputMoB. Bee axropmrMm Taycca B 970l cxeMe HOAYYAOTCA MeTo-
AOM HaKONNMEHAA Ha CYOTIHKAX MOXAHHYOCKAX HJIM DIEKTPUYeCKAX
BuYHCIMTONBNEIX MammAH, ECAN BHIOJHETH HOPATKOBYI0 HyMeDamHio
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CTPOK B CXeMe 3, ONYCTHR 3MAMHUAMAOHHLIS CTPOKA, TO Mo:kHO cdop-
MYJIHpPOBATE CJeAyolee OPAaBRIAC BEIYHCICHAS KO3pPuuEeBTOB ITHX
cTpok: ;0G0 KODPDHIMeHT, DACIOIOMEHHHH B I-0if CTPOKe H j-OM
cToabe cXeMH, PaBeH COOTBeTCTBYWIEeMy Ko3dunumeRTy W3 cXeMH 2
OJI0C CyMMa DPOHABENEHAA YiKe MOJYYIeHHHX THCON] DIMMHHALNMOHHEX
CTpOK 13 croadna [ Ha 4amcaa u3d croabma J, pacmoJOyKeHHES® Hayx HITMIT
(B oxBHDANEHTHHX cTpoKax). Hanpnmep, auropmrm [es-2] (i = 3,
j = 5) pameH [cs] mioc cymMMa npoussefleHNH UMCOJ 3JMMAHAITHOHHE X
cTpok m3 cronbua 3 (—([acl/laa] u —[bc-1]/[bb-1]) cooTBeTCTBEHHO
Ha umcla [as] m [bs-1] (9mcna sKBHBAaNeHTHRIX CTPOK I3 croafma 5).
HenssectHele §z; BRIUMCAAIOTCA DO ClHefyoMeMy OpaBiuly: HeH3Be-
cTHOe Oz ¢ HOMeDOM j DaBHO 9HCIy /-0 BJIMMANALMOHHON CTPOLH W3
cronbna ! miloc cyMMa OpPOmM3BefeHUi -YMe BHYACIEHHEIX HeM3Do-
crax Oz Ha- pacmoloKeHOHe HaJ HAMA TAcC]Ja W3 STOH e daAMMuIla-
OHOHHOH CTPOKH. ’

Iipn ypaBHHBaHHA HEPABHOTOYHBIX HaMeDeHWH ONHMCABHMH HaMd
HOPAAOK BLIYACHEHNEr ocraercA Ge3 waMeHeRmii. OpgHako cxema 1 mpu-
obperaer TaKoi BHI:

ap by o\l Sy Py piby vy il pis | o | Py
1
2
n

8rp Oy Oxy [pa} {pb] (pc] [p?] [ps]

a B aaroputmax cxemu 2 gobasnsgerca Gyxea p, mpa pToM JM0Goil auaro-
paty Taycca moidyZaeTcA KaK CYMMAa IPOM3BeNcHHM HCeX gHcen 43
COOTBETCTOYIMUX 3TOMY aJTOPHTMY cT1od0noB cxemu 2, Hampmmep,

n n
[paa]l= aipia;, [pad]l=Y apiby v 1. R
{=1 ‘=]

Ilpn mEpaBHOTOYNEIX H3MEePEHHAX BO3MQKOA TAKKe CXeMa BlI-
ancaeHnd, COOTBOTCTBYIOINAA PABHOTOYHHM A3MepeRdAM. I3 caMoM pede,
Kax OpJ0 mokasano B ([.1.24), HepaBHOTOUHEIe UBMEPeHUA MOKIO
CDeCTN K DAaPHOTOYHLIM YMHO)K@HWEeM Ka)KLOro pe3ysipTaTa Ia KOpeHb
KBafipaTHeif A3 ero Beca. IIpm aroM ypaBHeHWs DonpaBoK Oprofpe-
TAKT BIN .

i =ailzy bz +-. . - gibazg -1,
aganormauai (1.2.3), rme

a‘i=ai‘ Di, b1=b' V;’fv .. ey g‘E:gl |’ Dy,

vi=o: Vo u =4V pr
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it pce GOPMYNH W CXCMbI, MOJYWCHHEE OJAA PABHOTOUHEIX M3MEDeHRIf,
ocTAIOTCA B CHNe, eclM KoaddmunuenT™ a;, b;, ..., g&i W CBOOORHEIC
wxeHbl [; 3AMEHNTH Ha af, bi, . . ., gi. B KoHuo BeIuucAeRAR HeoOxonHMo

BHIYTCIATH DONpaBKA v = v;: ¥ py.

[.2.5. IlpaMep ypapHOBaHHA PaBHOTOYHEIX W3MepeHHI
napaMeTpHIecKuM crnocoGoM

B ta6a. 1.2.1 gaHE pe3yJIbTATEHL H3MEpCHUA YIJIOB BO BceX KomGH-

magasax  (pme. 1.2.1). YpaBEATL ®TH pPe3YABTATH NapaMeTPHYECKAM
crocoboM.

Ta6anma I.2.1

Ny yriios Yram K:;;eqp;;}g:{me Hcur3pecTHBEE y;‘,?:.:’,f;‘;‘,}" €
1 AOB 38231 15,5" xy 382 31’ 15,627
2 BOC 46 07 30,0 Xy 46 07 29,88
3 cobD 17 43 46,5 g 17 43 46,87
4 AOC 84 38 450 )+ 24 84 38 45,50
5 BOD | 63 51 165 Ty +2g 63 51 16,75
6 AOD | 102 22 330 T, Fz3+xg 102 22 32,37

Pemenne, 1. BufepeM B KagecTBe He3aBACHMAEIX HeA3RECTHHIX
(napameTpoB) z,, z,, 3 COOTBETCTBeHHO MNePBELi, BTOPO# W TpPeTHH
yrak. Torma ocralpHEIE TPHE Yyraa, 3aBHCAMUE OT HNEPBHX Tpex,
6ynyT upencTaBaATh €000 CYMME HO3aBACHMHX HEW3BOCTHLIX.

11. 3anncwBsaeM ypaBHeOHA MOEPABOK
B ofmeM nmAne :

6Il+ l1=l)1
631 + 12=U2
61‘1-[— l3 =g

8z +0zy - ly=v, :
82y +8z5 + Iy =vg
821+ 825 - by -+ g = vg

[11. RaeneM npn6amxennbe 37aUeRAns
HEH3NeCTHRX, OPHHMB HX PABHEIMA N3-
MepennuM 3HaueHHAM YTIOB Ty, Toy Ty

z{® =38° 31’ 15,5%
z' =46 07 20.0;
=17 43 46,5. Puc. [.2.1
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1V. Ha ocmosamEmm (I.2.4) BhI9McauM
pasHocTH npmOIHM:KeHEHX BHAUEHUH YIVIOB

Iy =0;
lg=0;
l3=0;
ly=+0.8%
1;=0;
lg=—1,0

cBo0ofHHe WiIeHH I; KaK,
n mamepernux. Iloaydaem

V.o ypasrernaaMm (1.2.17) cocrapmM Tabianny KosddrumeRTon
ypaBHeHEH NonpaBOK M HOPMalbHHX ypapHeHm# (tabm. 1,2.2—1.2.3).

Tabawuga I1.2.2

a b [ { s v
i +1 +1 40,12
2 +1 +1 —0,12
3 +1 41 40,37
4 +1 +1 -+0,5 42,5 —+0,50
5 +1 41 40,25
6 +1 +1 +1 —1,0 +2,0 —0,
+3 +4 +3 —0,5 49,5
[v2] = 0,874
Ta6anna J.2.3
al bl c] 1] 5] Konrponb
+3.,00 +2,00 -+1,00 —0,50 . -+5,50 45,50
4,00 ~+2,00 —0,50 47,50 —+7.5
3,00 —1,00 -+5,00 45,00
—1,25 —0,75 —0,75
17,25 +17,25

Bunonsmm pemeRme HopMadbHEIX ypabEeEmit (rabm. 1.2.4).
BCO OpPefyCMOTPeHHRle KOHTPOJNH BHIOJHAIOTCA.
YpaBEeHHNe B3HAYeHHA YIJOB OpHBeAeHH B Taba. 1.2.1 B mocaeppeM

Kar smpmM,
cTosbme,
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Tabanna 1.2.4

8, 8x; Oxs - I s KOoHTDOIB
03333 300 200 | 4100 | —0,5 | +550 | 4550
(1) | —2867 | —0333 | +0.167 | —1,833 | —1,833
—0.3745 | o067 | 4133 | —o47 | +383 | 4383
(—1) |(—0498)| 40064 | —1434 | —1434
—0,5000 42,00 | —075 | +126 | +125
(—1) | yo373| o627 | —0.627

dzy 8z, by 0,88 +0.89

10424 | —0.422 | 40373 40,89

1.2.6. Ouenka TOYHOCTH YPABHEHHBIX HEM3BECTHBIX

O1a ONPHKA TOYHOCTA YPaBHEHHKX HEW3BeCTHHX . DoClefHHe
reoGXOEMO BHPA3UTh B BHNe JHHeHHHX (QYHKIUA HeNOCPEeNCTBeHHO
N3MEepeHULX BeJAYHH OAH CBOOOANOKIX W/IeHOD YPaBHeHHil MONPABOK,
MoxHuo g0Ka3aTh, 9T0

82y = —{pal} Q11 —pbl] Q1o —[pcll Qua—. . . —[Pgl] Q12
dzg= —[pal] Qa1 — [ pbl] Qag ~[pcl] Qzz—. . .—[pg!] Qo
bxy = —1[pal] Q31 —[pbl] Qas—[pel] Qag —. . .—[pgl] Qap (r (1-2-18)
b= —[pal] Qas —[pbl] Qra—[pel] Qs — - . - —[PEL] Qit

rme Q — Tar HA3HBaeMHe BecOoBHe Ko3ddEOmUeHTH, onpeneseMile
U3 pemeH#s k cHcTeM HOPMAJBHHX yPaBHeHHH ¢ TeMA :Ke Kosbprmones-
TamMmn, 9ro u B cmereMe (I.2,5), HO ¢ pa3EkME CcBOGONHEIMH Y/eHAMH,
paBOeIME k cToAOIIaM BAgA

—1 0 0
— 0

g , (1) , : _(1.2.19)
0 0 —1,

Ms kEmpoll cHcTeMH BeCOBHX yPABHeHHH MOIKEO ONPENeinNTh &
BeCOBHX KoaddmmmenToB, Beex BecoBHx KoapdmumeAToB mpm k Hems-
BeCTHHIX Oymer 2.

Beoosne ypapneHmA pemmaioTcsl OJHOBDEMeHHO ¢ HOPMAJBIEIMH
YPaBHeHNAME I B TOH ’Ke NMOCKeTOBATeALHOCTH, MCIONBL3YA ONHA M Te
0 3mavenms Ko3pQHIHeHTOB mepsoro — k-ro croafua cxemu 3., BHa-
Hemus cpofogHmX H/eHOB KaKoi CHCTeMW BeCOBHX yPaBUEHHH BHO-
CATCH B nonoJHunTe BELH cT0I06L,
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B cxeme 3 gna eamEooGpasma oGo3HaueHHA choGofEHe wieHw
(1.2.19) BecoBHX YpaBHeHWH, pasuble —1 wau 0, AMeloT BHEL

[pally [pally [pally
Lpblly (pbile [pbile
[pelly pells pelle

C orEMm 0603HAYEEMAMA BecOBhle KOB(PHIHEHTH BEMHCIAXOTCA
no TeM ke (OpMYTaM, 910 T RersBecTue dr;. .HorTpomeM BuumMcIIennit
CILY/KHT CBOHCTBO BeCOBHX KodQPmnuentor Q;;j = Qj;. Tak, B mpm-
mepe (1.2.6) o cxeMe 3 HoayunM clefylomue BecOBHO x03hPnmeATH
(ra6auna 1.2.5).

Tabnmuoa [.2.5

@y Qaf Qg I e ls
+300 4200 - 4200 | —1 0 0
—1.00  —0.667 —0.333 10333 - 0 0

12,67 41,33 140,67 —1,00 0
—1.000 —0,498 —0251 40374 0
2,00 0 40,498  —1,00
—1,000 0 —0.249 40,500
40,500 —0,250 0 Q011012013
—0,250  -}-0,499 —0,249 | = | Q21022025
0 —0,249 +0.500 Q31032033

(cTonbuu ! m s saech OOYMeHN),

IIpeoGpasorar B cxeme I'aycca Bce fomoiHMTeAbOHE CTOAGOH,
CHavYalla, KaK W HeM3BEeCTHHe, BHYHCIAIT BecoBHe KodpPuumenTn: Qy,,
Qgs, @3, Do TperbeMy npeoGpasoBaHBOMY croabmy, saTeM Qu;, @

91 — 00 BTODOMy M, HaKoHeN, (;3, Q;,, ¢;; — [0 DepBoOMYy.

HNcxopn wa (1.2.18), MOMKHO ROKasaTh, 4T0 O0paTHLIE Beca HeWs-

BECTHHX

22?

1.
— =0
TloaToMy cpepEHe KBaJipaTE9ecKAe oMMOKA
T, 1:2.20
rge b — ommOKa efHHUIH Beca, ompefeineMasa GopMyaoR

- % (1.2.21)
(o606menne Gopmynu Beccena, moaysaemoit npu ik = 1).
B caywae papHOTOUHEIX HaMepeHmit
My == m V()_”, (I.2.22)
84



rie

m— ‘/'L" , ' (1.2.23)

n—k
Tak, b upaMepe 1.2.5

_1/088

m= 6_3—054"

my =mg =y, =0,54 Vﬁ):ogs".

X1

BamernM, 910 fij = Q.]/'V Qii -Qjj — ects Kroabdmumerin Koppe-
AN MeKIy YpaBHeHHEIMHA [-EIM U J-HIM HeH3BecTHHIME. Tak, koaddn-
qUeHT KOPPelANEA Me)ay UepBHM H BTOPhIM

~Y0500-0800 0500
1.2.7. Oueara TodHecTd ¢(ymknmii ypABHEHHLIX HeM3BECTHbIX

Iaa pyEroau
F=-.,(311 T2y o v oy In)y

Ime zj — ypABHeNHKWe HemsBecTHhle, o0paTHHIl Bec MOKHO HaiiTn Mo
dopuyie

2 120i1+2 2 141704 (1.2.24)

1<

G i=1,2 .., k)

oF
f; = (E‘?) .
Tax, B npamepe 1.2.5 ofpaTHbUT BeC CyMMII yPaBHeHHMX YIJIOB
F=£l+.‘t2+£3 (1.2-25)
(wectoif yrom) mafifeM, y9uTHIBafA, 970 Bee fy = 1 mo dopmyne (1.2,24),

——=0,5040,5040,504 2 (Q12+ Q13+ Q29) =

=1,50+ 2 (—0,250— 0,250) = 0.50.
Ecanm e BecoBle KodGOUUMEHTH HemsBecTHM, TO copaBenaEsa
Dhopmyaa :

rae KoapduoneaT

A__-Af __[fz'i]z _irg-2p2 [fo- (E—1)]2
= Taal " G6AT leco2] Tt qgg-Gimny’. (1229
B KOTOPOH AATOPATMEL
fort]=fp—122L 1.2.27)
[fe1l=la— jea) v (L.2.
be-1
lfa-2]=1s— {Z;]] h— {bz 1]] (f2-1] (1.2.28)
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m T . g flcRo, 9TO OTHenbHHe ciaraeMue dopMyianl (1.2.26) Mo-
Iyr OWTh HOAyYeHH B cXeMe pemenmA l'aycca IyTeM BBeleHRA
HOMOJHATENBHOro cToabma &, eclH YCIOBHO CUHTATDH, UTO

h=lall, fo=[¥l, ..., fe=I[g], fgn=0.

Ilpm 3T0M yKASAHHHE alroputMm laycca, mMewmHe oguy Oy-
KBy, pacKpHBalOTCA Tak ke, KaK M aaropETmel [bl 1], [¢l-2]nT. A1,
Jlast KOHTpOAA BHYHCAEHHN cay:xmT fopMyia

__1_2[]:]_ Elfl — [22' 1] [f2' 1-]
Pp [ea] [b5- 1]

_[Za(E—1] fee—1)]
lgg(k—D1 '

B KOTOPOA BHOBEL BBEJEeHH CyMME
- D =lasl—lalj+h
22=[b‘9]_[bl]+f2 te (1.2.30)

> ¢ B 3B ‘.l ]
Dn=Ilgs]—[gll+fr

1A pacKPHTHA BArOPATMOB € CHMBOIOM X clIefyeT YCAOBHO
CYUTATH, HTO

(1.2.29)

El=[al]1 22=[b”i oy Zh=[ql]‘

HaiineM o6 paraenii Bec $yaxonm (I1.2.25). obasuB B cxeMy Iaycca
ZBa HODCAHHATEABHEX CTOAOIA

Ta6banma I.2.6

f > -t >

1,00 7,00 +1,00 +7.00
1,00 9,00 —0,333 —2,333
1,00 7,00

¥ BHIOJHNB npedOpasoBaHIe

nx, HoayinM (Tadx. 1.2.6) ig?gz; i?ggz
IIo dopmymam (1.2.24) = ! ’

(I .2.%6) MOJKHO OIpPehesATE TaK-

#e o0paTHHe Beca ypaBHeHHEIX

3HAYEHAN Henanecggmx. Ha- +0.51 251

oprMep, ecam Tpebyercsa oUpe- —0,254 —1.249

JeanTs ofpaTHHET Bec Rema-

BECTHOTO I3, TO HeoOGXoguMO

UPHHEATL f; = f, = fy =, , .= 1

=fp=0;f3=1. Torpa mocaen- ——=—0,50 —0,51

HAA OPHMET BHJ PF

F———Ig.
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Cpepiaa KeajpaTddeckan ommGra $ysxmum ompemenaserca Hop-
Myaoi

A
mp=p Pp*

1.2.8. Marpaunse §opMyJAn ypaBHHBAHHA
napaMeTprIeCKHM Crnocodom

Vpasuéora monpasox (I.2.3) MoskHO 3aOHCATB B BHJR
v=AAz+ L,
rjie BeKTODH (MATPHIK-CTOAOME)

U ll \ 6.’51

1 2 ly 623
v=1 : Db L= M Az= M £

va/ In dzp

a MaTpHIA

a3 bls-og],
afe b

I N
Qn bn..-gn

BeepA AnaroHaAnHYI0 MATPHLY Becod

151
P2
pP= * ’
ipn
HOpPMAaJIbHHI® YPABHOHHA 3AQHHIIéM B BHAS
RAz4-b=0, ’ (1.2.31)

Ioe MaTpEOA
[paa] [pab] ... [pag]
R=A™PA=| -+ ¢ o],
[pag] [pbgl ... [peg]
8 BBKTOp CBODOJHHX WIEHOB

(1.2.31%).

[pabd)
b= [pbl]

[pel]
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B cayiae paBHOTOYHHIX W3MepPeEWi Matpnna P = E,

e
1 0
E=| 1
0 1
— eNAHAYHAA MATPHIA.

Bupaskennwo (1.2.18) coorBercTByer MarpnuHas ¢opMa
Ar=—R-1p=—Qb, (1.2.32)
rne Q — ofparHan 10 OTHomeHHI0 R MaTpHua '

Ou OGi2..-Qu
0= On Qa2...0nk
Qrr Qw2 - .. Qe

Tax Kak mo cndﬁcmy ofparEnx Matpun RQ = E, 10 cpasy caenyer
OmACAaHHHA paHee cnocod BHYACHEEAA BOCOBHX Ko3Q(pHUWEHTOB —
pemeHre k cmcreM Bupa RQy — E; = 0, Tne Q; = j-mii cronbem Ma-
TpEoH Q, a Fy — j-uui cronfen MaTpanu F.

IIpA omeHKe TOYHOCTH Cpasy HeCKONbKHX QYHKOAE HoJydaeM
varpEny Qp = fQf7, OMATOHAIBEHE DIEMOHTLH KOTOPO COOTBETCTBYIOT
obparanM secaM (1.2.24) (f — mMaTpunma, cofepamiad CTPOKE H3 KO3~
¢unmenton f; QpymRKmmi).

1.2.9. Ilpamep ypaBEMBAHAA HABEIHPHOH ceTm
napaMeTpHUeCKEM CIOCOG0M

CxeMa ceTu IOpeAcTaBjJeHa Ha puc, 1.2,2, HCXOopnHLle JaRHHe —
B Tabx. 1.2.7, pesynsTaTth maMepeHni — B Taba. 1.2.8.

Tabauma 1.3.7 M30

0 -
N Mapox ::i‘fﬁgpﬁffoﬁ
M30 183,506
M31 192,353
M32 191,880

Pne. 1.2.2

Ilpubinskennsle 3HAYEHAA OTMETOK pemepoB
z{® =189,641 M,
2@ =197,967 m,
z§" =190.950 M.
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Ta6amuma I1.2.8

' 4]
N x0noB IIpceHImmenue, M- Inuua xona, KM Bec pi:L_l
1 +6,135 33,0 121
2 8,343 33,9 117
3 +5,614 30,4 1,31
4 41,394 32,7 1,22
5 —6,969 31,8 125
6 —0,930 29,9 134
7 -+6.078 34,6 1,15

YpasneHEA TOOPaBOK

+8z, , =uy,
—bzy -}z —1,7  =u,,
+b6zp =ug,
—b8z; +8zg —8,5 =uy, -
—8zy +8z3 —48 =ug,
B =g,
48z 409 =v; .

CpofofOke 9leHH BHPa’Xe@HL B .CAHTHMeTPax.

Beca naMepeHnit BuguciAeM oo fopmyae p; = 40/L;.

B taba. (1.2.9) m (1.2.10) nprBeneER K03QPHUFEHTH YpaBHeHHE
OOUPaBnOK H DOpMalbHKWX ypPaBHNMT *.

Tabargoa I.2.9

J\ac‘;{%?f_ a b c {, cm 5 P v, CM
1 +1 0 0 00| +10| 1,21 —2,64
2 —1 +1 0 —1,7| —1,7| 417 | 0,08
3 0 +1 0 00| +10| 1,31 —0,85
4 —1 0 +1 -85 | —85| 122 | —2,69
5 0 —1 +1 —48 | —48 | 125 | —0,77
6 0 0| +1 00| +10| 134 | 317
7 0 ~+1 0 +09( 419 1,15 | -+0,05
—1 +2 +3 | —141 | —101
8- —2,64 | —085 | 43,17
! 0,00 0.01 | —0,01
— .

ob * L5y Koag(ULEHTH YpaBmeHui DOUPABOK PaBHK = 1 uam 0, cTonbuH pa,
'+ PC MO;tHO He T0OABIATH.
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TaGarna I.2.10.=

< =Y
-] -~ =
!
I83
N | cawo
+++
[=X=]
[=}
- g8
- +1
=3
y S'oo
<%
+
5 | BR38S
& | STC2HE
o ++|««
2 ++
el DO
M QMM
% | 2728y
I3
=3V 0 ol =]
meMma
= | gvsy
+703
A MY
NN
o -t D
L1+
=3
= -l
I+
[=3
<
) o
+
S Ve ¢y
R ], A, A, A,
P fham i e e

Pemenne CHCTEMH HODMANLHEIX ypapHe-
Bmit npaeegeHo B TaGm. 1.2.11.

B pesynbraTe DpoBelleHHOrO pemIeHHAA
HOJY9eHH clelYIOIHAe 3HAYeHAA HeA3BeCTHRX !

z; = 189,641 M— 2,64 Mmm= 189,614 m,
o = 197,967 Mm— 0,85 MM =197,958 m;
3 =190,950 4+ 3,17 MM =190,981 m.

Cpenune XpagpaTHdeck#me ommOKm efH-
HEOH Beca M KHJIOMETpOBasd oOmuOKa paBHA

a— 32 42_2 85 ot

-

TIZ—-E =(,45 cM.

Bec mocilefHero HeH3BeCTHOTO Haiif[eH
DBAEIH
1
= cc-2]=2,80, =-——=2.80.
Lec -2} Pxs™= "Gas

Bec MePBOTo HEeM3BeCTHOIO TAKMe IOoJy-
g9eH J(BarKIbL

Mygm =

1 1
px'."— p—F‘-———2 65. px‘— —01——2 65
Bee opeanocjiequero HeH3IBECTHOTO
[ooo1)
px.—@-—3.70, P2 = Togrq] P =370
OmunbKa:

my, =nV Q=285 ¥ 0,3763 = 1,75 cm,
my =p V 022=2.85 V 0.2700 = 1,48 cx,
my, =R V032 =2.85V0,3578 = 1,70 ¢,

mp,=p l/—1—=2,85 ¥V 0.3660 = 1,72 cu.
Pr,

Tlocae BBefeENA NOUPABOK B H3MePOH-
Hhe BeJIMYMHH NOAYYHM

hy—-16,108s M, hy= 8343, b1,

h3=+5.6055 M, h4=+1,3672 M,

hg=—06,9767 M; hg=-—0,898; M,
ky=-1-6,078oM,

JomoMTHATeNILHEM KOHTPOJIOM BHIGACIIe-
HHfi ABIAOTCA paneHcTBO EYIIO CyMM ypa-
BHEHHHIX OPEBHINeHAN B KaXKI0M SaMKHYTOM
DOJATOHe,
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1.2.10. Cooco6 ysnoB npod. B, B. Ilonoma
JUIfi COCTABJNIEHAsA HOPMAIbHLIX YpaBHEHMIl

Jlaa ciydas ypaBHHBABRHA HABEJHPHHX ceTeil M y3I0B B COTH mOJU-
romoMerpRE npod. B. B. Ilonos mnpeanoma cilefyomAe NpaBHIa
COCTaRJIeEAs HOPMAABHKIX YPaBHEHHH ¢ IOMOMILIO YepTeka CeTH:

a) KpafipaTUYHEE KO3((AIUERTH HOPMANBHLIX YPAaBHEHMI B CTPO-
Ke [ paDHH CyMMe BecOB XOHO0B, CXOAAMMXCH B Y3716 C TeM e HOMepoM i,

0) HexkpBagpaTHIHHe XO0IPPMOHeHTH, pPacOoNOMKeEHEe B cTpole !
i cronbne j, paBHH OTPHOATEILHOMY BeCy XOMa, COOMHHAIONIEIQ y3Jhl
¢ HOMepaMm i M J,

B) ¢BODOJHKE TIeHH HOPMAJIBHLX YPABHeAN [QAy9al0TCcsa CyMMHM-
POBaHHEM BeJWIHH 3 pl TeX X0[0B, KOTOPHE CXONATCA B Y3Jo i, HPATEM,
eClAm y3ei ARIACTCA KOHETHOH TOTKOM XO0fa, TO CTABHTCH 3JHAK ¢1%,
8 eCNH HagdaJdbLHOH, TO, «—». '

. Hanmpmmep, gns mwBeampHOi' cerm (cM. pme. [.2.2) mHOpMajpHHe
ypasHeHER OyayT

-(p1+ P2+ pa) 821 — poebzy — pedzy 1 b1 =0,
—P2bz1+ (Pa+ Ps+ Ps+p7) 22— psbz3 1By =0,
—pyBz1— ps8ra+- (Pa+p5-+ pe) - ba =0,
a cpolopmHbe WIGHH -
b1= pil1— pzla— pala,
b= polo-I- Psla— Psls+ Prlz

by = pala+- psls + Pele. _
Pemellme STHX ypaBHeHRAH BHOOJHAETCA OOHYHKM 06pasoM.

I.2.11. O mocrpoenEH MOBEPATENLHLIX WHTEPBAIOB

Jlna neTHHHOTO 3HadeH”A F n1000i GYHKIUH MOMKHO OOCTPONTDL
JIOBePHTEABLHLI WMHTepBaJ B BHI®

F—tgmp <F << F-+tgmp, . (1.2.33)

rie F — snavenne QyHKOWE, BREYECIACHHOH D0 YpavHeHAHM HEH3BeCT-
EHEIM.

. Hoospdmnmenrs ¢; pubmpaiores Mo BeposaTEOCTH fi M YACTY cremo-
Hoii cBofontl r = n — k w3 Tabanm pacupeneiennsa CroblofieHTa,

B gacTHOM cllydae OJIA TOYHEIX HCTHHHEIX X] HMeeM MoBePHTeJBHLIY
MHTEPBAJILL :

xj~t3mx] szX;=<< Ii-l—iﬁmx,-
Tak, g oTMeTKHM z; ypaBHEHHOTo pemepa 1 mpm NOBepATENbHOI
BepoATHOCTH P = 0,90 B 7 = 4 EMeeM t; = 2,40 u mHTOpPBAN

189,615 M—2,4 M X 1,75 em << X; << 189,6154+2,4 X 1,75
aian : .

189,573 << X << 189,657,
92



MNuorpa peayabTaT ypaBHHBaImnsaA, KaK YKaswBsajJoch Bbliie, 3amm-
cHBAKOT B BAZE .

a:jim,i,

470 COOTBETCTHYeT NOBepATENLHOMY HHTepBany npm f ~~ 0,7.
JlopepHTeNbHMEA HATEpBaAd AJA CTAHAAPTA eNWHHNE Beca CTPOAT
B BAOe

Vi < Og < Yoo (1.2.34)

npageM KoapdunmerTh!

_V n—k v _Vn—-k
Y1 x.? - 2= Xg ]

a y? @ y; BHOHpaloTCA M3 Tabamm pacopemefeHAs %2, KaK ONHCaHO
B (1.1.21), Bo no 9mcny cremeseii crobonur r = n — k. Tak, aaA cram-
zapra oo upm f= 0,90 n r = 4 Gymem mmers x: = 9,5, x2= 0,
H [OBepHTeABHRH AHTEpBAJ

]/' A - 3
9—.5'2.85 Lo < V(r.”~2,85v

1,8 eM=<<0op=<<6,8 oM.

Ana craHEgapra QYHEKOER Gp JOBepHTeNbHE -HETepdan OGyner
YiMp S Op << Y2 mp,
4 JIA CTAEJAPTa Oy,

Ylmzi = le = ngxl.

HanpnM_ep, nusa o, B BTOM e npamMepe GyneM HAMeTh [OBEPHTCHBHEIN
naTepBa '
ilem<o, <<42om

Unorpa BMecto mocTpoeHEA [NOBepHTENBHOTO nAia O¢ WHTepBaia
BugAcaalor omnbry ompbua m, ~ p/V 2r @ UHMYT uHETEPBald B BEJS

n pEmy,
.
m; - mm;'
e
Mimy = My VQ-VI'
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B. KOPPEJIATHHI!1 CIIOCOB YPABHUBAHHUA

1.2.12, TlocTaHORKA 3amaud.
YcI0BHbIE B HOPMAJDbHEIE YPABHCHHA KOppeIaT

B cnry TOTO HTO B reofie3BMYeCKAX CETAX 9WCJI0 HIMepeHmid n B> k,
HCTHHHLI® SHAYOHVSH HM3MEPEHHEX BeJWIAH Y JOJIKHE YIOBIETBOPATH
r= n — k TOYENM MaTeMaTHYeCKAM YDABHOHHAM BHJA

f] (Y11 sz s 0. Yn)=0, ' (1.2.35)
(i=1,2,...471)

HA3HIBaeMBIMA YCJIOBHHMH YpaBHEHMAMH.
IMockonbKy HCTEEBHE 3HA4YeHUA Y ; HaM HeH3BeCTHH, 3aMeHNM HX
B (1.2.35) ypaBHeHHHMN 3HaYeHHAMH J;, TAKAMH, Hr0 Y; = y; + ¥
I@e v;, Kak H paHee, — IONPABKH B Pe3YNbTATH HIMEPOEWH Jj.
.Tocpa BMecto (1.2.35) monydnM ypaBHeHOA

fi=@i1+v, wystve, .. yatvn)=0.

9TH ypaBHeHHA Heo0XOomEMO HpHBECTH K JAHHeHHOMY BHAY DyTeM
pasnomxernnd B pag Teitnopa. Cenas 510, NoAyYHM YCAQDHLE ypaBHeHHS

a1y agls -, . . CpUp+wy =0
bivi+bava4-. . - bavptwy =0 ‘ (1.2.36)

QU1+ gevet. o o+ gavntw,=0
rae RoddPnnmenta

ofy ( 9fa )
=\ 7v- bi=(—2— .
a; (aY[ )Y;-y{ ’ i Y Yi=_!/;’ ) .

= Pf_r)'
U=\oy, )y~

(nEgeKCHl CHA3Y y CKOOOK 03HA7aloT, YT0 HOPOHSBOAEHS BHYACIAAKTCA
0 H3MePeHHKM 3HaYeHHAM yj). CBoGopmaue waeHH B (1.2.36)

wi=fi (y1» Yay « «r Yn)

paBHE BHAYeHMAM (YHKOHH f;, DRYACHGEHHM OO pe3yApTaTaM H3Me-
peHnmit y;, W HOCAT Ha3BaHWe HEBA3OK.
VenoBarle ypasHeERa (1.2.36) ynobEO mACATE B COKpANICHHOM

BHEIE
[av]Fwy=0, [bv]+wy=0, ..., [gv]4+we=0. (1.2.37)

B oramade or mapaMeTpmuecKoro chocofa pallee BO3HEKAeT 3a1a7a
OTHICKaHMA MuHEMYMa O¢yExoua @ = [puv?] mpm ycaosmax (1.2.37)
(ycnoBmb MEEEMYM). [delicrBya mo npasAny Jlarpamsa, Kk yExoun @
OpHCOeNHHAeM yciaoBHEe ypapHeHHsa (I.2,37), yMHOMKeHHHe COOTBET-
CTBEHHO Ha BCIOMOTATEJdbHHE MHOKHTENH — KODPelaTH ki, kgy .+ » o
k. Iocae puddepeHUAPOBAHEA NONYIOHEROTO BEHpayKEeHHA HO Uy OyaeM
HMeTh BHpaKeHHWe HONPABOK

o vi=u; (aiky+ bike -+« o .+ giks). (1.2.38)



1 .
e W= i ofparEHe Beca, ¥ HopMalbHH® YPABHCHUA KoppeJat
] R

[naa] ky+ (1ab] kgt « .+ [nag] by 4 w1 =0
{nab] k1+[”bb]k2+ -l—lan] krtwy=0 ,  (1.2.39)

[nag] kg +[nibg] k3+ —|— [ngq] b +w,=0

queIo KOTOPHX paBHO 7.
Pemas 5TH YPaBEEHMA, HaXOJHM KOppeTaTs kj, 3aTeM HONPaBKY
v; B ypaBHEeHNEe pe3yJsTaTH HIMePeHWH M HX d)ym\mm.

- L2.13. KoHTpoas cocraBlieEHA
¥ pellcHHS CHCTEMb HOPMAJLEHEIX ypaBHenmif Koppexar

CocraBieHNe YCIOBHHX aBHeRmi HpOH3BONAT B five PYKM,
Horrpous éocrapienns KodOHIMeBTOR HOPMAILEKX ypaBHeHMIt
KoppeJaT NpPOM3BOAAT METOMOM CYMM, CJOAYIONEM 0GpasoM .

atbite+.. A q=s; (1.2.40)
(t=1,2,..., 1)

(@) (614 [+ . . .+ lal=1s"].

BaTeM : . i
[naa] 4 [nab] + [nec]+. . .+ [nag] =[nas’]
[rab]- [seb] (el . A lmbal =] 1 .49)
[ﬂaq]+[ﬂbq]+[ncq]+ +[ﬂqql—[ﬂqs ]

Haneco

[ras)+wy =3, [bs’]4we=3,

(1.2.42)
e .,[ﬂqs']—}—w,:z,

Pemenne cEcTeMs HOPMAJBHLIX ypannemm mo cxome Taycca
KOHTPOMHPYIOT

[naa]4-[nab] - [nac]+. . .+ [naql+wi= 3, )
(nbb - 4]+ [nbe - ]+ o o+ [7bg - 1)+ [w - 1] = [ 3, + 1]
face- A1+ o (reg 2wy 2= B, ]

[mgg (r—i)H-[wr r—1]= [y r—1]
' (1.2.43)
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. 3aKInunTeILHLM KOHTDOJIEM pemIeHHA CUCTeMH HOpPMaJLHEKIX ypaB-
HeHHm# KoppellaT ABIAETCA

w} [wa-1]2  [wg-2]2 w012 __
[naa] ~ [nbb. 1} [mec-2] [nqq(r~1)]

21 [Zz i 1] [23 ]

[maa] ™ T[nbb - 1] (e A= |

o (F— '
— e — [[nzqq = 1)]] [w, (r—1)]. (1.2.44)

Amroputmur  [w, - 1], [w,y - 2] mw T.x. B cHcreMe ypapHemmi
gl .2.43) m dopmyne (1.2.44) packpuBaiorca aHadormuHo (I1.2.27) m
1.2.28). Hampmmep,

—lpv2] = —

W3'2]—

o - 1] =wp— L
[nac] [nbe 1] [wy - 1]
[tog « 2] =w3— [maa] 1— [ﬂ:bb-i]z nT. O

Iocie BHYHCIeHAA mompaBoK » Do gopmyie (1.2.38) mpouwsmopsar
3aKIIOYATENBENE KOBTPOIH

[pv2] = —[kw]. (1.2.45)

PeayabraTh, nonyuesnnte mo dopmyaam (1.2.44, 1.2.45), nomkHN
OHTEL paBHH Mey Ccoboi.

1.2.14. Heroropwie BMaBl YCTOBHEIX YpaBHeRmil

Pacemorphivd mamfonee 9acTo BCTpeMAIOIMMeCA BHAK  YCIOBHBIX
YPaBHeHHII B Ieofie3MYecKMX CETAX.

I. TpraBTyAAMUOHNKe IOCTPOEHEHA.

Ilycrs uMeeM HOpOCTYI0 cerh TPHAHRTYJIALEA (BCTaBKA B yrodj)
(prc. I.2. 3)

B 3Toif coTH BOBHHEKAET Bcero r = 9 — 4 = 5 yCIOBHHIX YpaBHe-
HEi (n = 9, k= 4 — YABOGHHO® YHCJIO KOOPAMHAT ONpeAefAeMbIX
OYHKTOB), B TOM MHCJHE:

a) TPH YCIOBHHX ypaBHeHHA ypaBHeROHX §uryp

vi+vg+vg+wi=0,
vatvs+vgt-wp=0,
v+ vyt vyt wa=0,

T7e HeBASKA W PABHEl PASHOCTAM MEMTY CYMMOH H3MCPEHHOH B Tpe-
yroxsumke yraos m 180%
6) ycloBHO® ypaBHeHHe KECTIOTO Yria

v+ vatort+w=0,
rie OeBAdKa
w=y+y;+y;— L A0B;
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p) GasHCHOe YC/OBHOe YypaBHeHWe, Bupaalomee TpeGopaHue
coBUA/CHHA IIMEH CTOPoHH OB ¢ ee aHaYeHNeM, BHTUC/ACHALIM 0 ypaB<
[ClHBIM YLIaM OT CTOPOHL OA. .

B oTiMdEe OT UpeAHAYIIAX 3T0 YPaBHeHMe HMeeT HeJHHeiiAkLx
g M HOCHT HaspaHMe CHEYCHOTO YCJIOBHOTO YpasleHna. B am-
HeiflHOM BHiIe OHO COCTaBIfeTCA II0 CleAylomeMy OpaBuiy: 1) Bu-
fipaeM HampaB/eHAe HOAXOAA OT CTOPOHEL AO x cropoEe OB (mokasaHo
CTpenkoii); 2) HOCIeNI0BATENLEO 10 KAKKOMY TPeYrOILEARY IaMedaeM

Pue. 1.2.3 Puc. 1.2.4

yrael, JeKaline OPOTAB MePexHeii B 3afHeld M0 X0y CTOPOHII (yr.uu 2,
5, 9 u 3, 6, 8); 3) mameM yciorHO® ypapHeHHe

A+ Agvg+ Agrg — Aguz — Agig— Agtg+ 10 =0,  (1.2.46)

rae A; — maMemeHme JorapafMa cAEyca yria c nm3MeHeHMeM yria Ha
OOHY CeKyHIY, BHpPa)keHHAO® B IIeCTOM 3HaKe JorapmdMa, a HeBASKa

_ y.51°sin2-sin5-sin9
w-_lg.92 .sin3d-8in6-sing "’ (1.2.47)

. B nentpansnoil cncteme (puc. 1.2.4) pome Tpex YCIOBHHX ypaBHe-
oHR _(l)_uryp BO3HHKAaeT ycJA0BHOe ypapHeHHE IOpA3OHTA

vy +vtv+w=0,
e
w=y;+yq+y;—360°
M NOMIOCHO® YCJI0BHO® YPaBHOHMe, COCTABIEMOS TaK e, Kak m Gasn-

CHOe, ¢ TO pasHmmel, 9TO HadaJbHAafA M KOHEYHAA CTOPOHH 3/1eCh COH-
MamaloT, a Hampasdende 06Xoxa BLIGHPAIOT, HANPUMeEp, OT CTOpORK AQ

4 3akaa 1058 97.



B K Heil e NONXOAAT. YCJIOBHOE ypaBHeHHe Taltke EMeer mup (I.2.46),
o B Bupamenun (1.2.47) s, = s,.
1I. Hoanrouomerpadecknit xon (pmc. 1.2.5).

Pre. 1.2.5

B aToM X0fe BOIHHKAET YCJIOBHO® yPaBHEHHE JHPEKUHOHHEX YI/IOB

n

E Bl+wﬁ=ol

ial
rge HeBA3Ka

Wh=0yaq-+ 3, Bt nes— Axon— 180° (n — 1),
O JBa YCJOBHHX YpaBHEHHA KOOpDOIHHAT
Z Vax, +we=0,
> Vag, Fwy=0
rge HeBAKK

n
wx=XA—|-Z Azj—z,;,

i=1

n
wl/=YA+2 Ay[—YA.

i=1

B nocielHEX ABYX ypaBEEHHAX NOMpaBKHE NpHpameHHil KOOPAAHEAT
cneyeT saMeNATh HONpPAaBKAMA HEOOCPeSCTBeHHO H3MePEeHHKIX BeJH-
9AO— YIVIOP O JAHWH, 3aMeTHM, 9T0 KOOPAHHATHHE YCJIOBBHe ypaB-
HOEHNA RO3HHKAKT TAK/Ke B CCTH TPMANCYJIALMAN.

1I11. Hapenupraa cets (puc. [.2.6).
B 8T0l CeTH 9ACJ0 YCAOBHNMX YpaBRHeEH#A r = n — k=5 —2=3
(n — =HCIO BCceX XO[0B, k — umHcio yaaop)., Bosmmnraiomme B 3r0if
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cCTH YCJIOBHDe YPABLUCHIA HA3WBAKT TOTHTONELME, H OHH I BHOpan-
HLIX TPeX [OJHETOHOB MMOIT BHT

—vi+ 3+ vgt+wy=0
v1+va+ we =0,
—vg+v5-+ wg =0,

I71c HEBASLKY w DHYHCIAIOT KaX Pad3HOCTL MeEXTY MAHHLIMA OTMeTHaMHA
{oOeYHEX MAapOK I 3TOMH e OTMeTKaMi, HO MOJYJEHHHMH OT OTMETOX

Puc, 1.2.6

HATUILAKX MAPOK OO H3MePeHHHM IpPeBHMCHWAM. AHAJOTHYHLIT By
MMEIOT Yc/IOBHE yPaBHeHHA M B 3aMKHYTHX NOJINTOHAX, HE COAEPRAINIK
TBEPAHX MapoK.

IlonuroEHNe YCAOBHKG YPABHEHHA BOIHHKAIT A B MOIATOEOMETpH-
HecIoil ceTH, HO OHE mMelot OoJlee CIOKHEIA BAA.

1.2.15. Ogerxa TouHocTH QYHKIAK
Opa KOPPesaTHOM YPaBHWBAHHH

B oramume or mapaMeTpHdYecKoro cmocoba MpH KOPPEJATHOM CIO-
cofe ypaBEHEBaHEA (JYHKOHMIO COCTABJAKT B BHA®

F=f({y1 y2, <+ s ¥n).
Ilocie pasiokeHMsg B PAN HOIYIAM ee BLIpaKeHde
fivr+favat. o o favn+fo=0, (1.2.48)
rie LoagrimeHTH
_ [ 9oF
fi= (3—Yi>Yt=y2 ’
8 CBOGONHKEI miIeH
fo=7(y1. ¥a <« s Yn)

Cpanumpan (1.2.48) ¢ (I.2.36), 3aMegaeM, 9ro BLIpaxkemme (I.2.48)
HMEET BHI YCJOBHOTO YPABHEHHs ., B HeKOTOPHX cIyHaAX 3TO yopdmaer
Cocramienne ¢yEkomit, HapprMep, OpE OmeHKe TOTHOCTH [AMEE CTO-
PonLt JC (cM. pme. 1.2.3) QYHROAI0 COCTARIANT TOTHO TAK ’Ke, KAK
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6aaucHO YCIOBHO® ypaBHeHHe OT cTOPOHEH OA x cropome JC. Hpn
onenmKe oTMeTk: pedepa I (cM, pme. 1.2,8) QyRKNMA coBnajaer ¢ ycion-
HHM YpaBHeHWEM MeX1y Mapiod A n penepoM { (1ak Haahpaewulii
8~coBol nonmron)., CeoOonHuit wien fo B (1.2.48) me BHUHCAsIOT, Talt
KaK OPH ONPHKe TOYHOCTH ero He MCHOAB3YIOT.

O6paramii Bec Qymkmmm wmoaywarT B BHAe aaropatMa laycca

[rafl? _ (067112 _ [l e =12
[naa]  [nbb-1]2 [nggr—1)] °
(1.2.4M

P =it rl=[nff—

7 OH MOKeT OHTBH BHYACIEH HONYTHO ¢ PoMIeAREM HOPMAaJbHHX ypaBHe-
Hmit zobapnenmeM kK cxeme Iaycca cronGua F ¢ 9neMentoM [mef],
(ndf], ..., [nqfl.

Honrpoanpan (yHKNHA HMMeeT BHJ

.
__[ngf - (r =D [nfs (r—1)] .
[ngg (r—1)] ’ (1.2.50)

rne
si=ar+bi+. .9+ i

C ¥Y9eTOM BTOr'0 CX6ME IIA COCTABJAeHHAA HOPMAJIBHHIX ypanﬂeﬂnii
HMEIT TOT e BHA, 9T0 H B HapaMeTpPHIecKOM cmoco0e ypaBHEBaHAM,
ONHAKO ¢ TOHW paaHmneil, 970 cronben ! saMeHHTCA cToaOmOM f. Poan
cronfoa f B IapaMeTpAYecKOM cmocole Arpaer croiler; HEBA3BOK w.

Cpenaaa xpanpaTAgeckan omnlra GyEKnma

]/ i
mF=p, P—F.

B KoTtopoil omnubka p (WAE m Opm PpaBHOTOMIHX H3MePeHHAX) BHIACIA-
eTcs, RaK W B DapaMerpHaecKoM cmocobe, mo dopmye

p=|/ 1L (n;= ﬂ)

r r

L2.16. Marpayume cdopMyan ypasAABaHAN
EOPPETaTHRM C€nocodbom

Cacremy yciaoBEHX ypapHemRmi (I,2.35) MoxXHO samucarhb B BIZTe

BV 4-W=0, (1.2.51)
rjie MAaTpHOoa
@ Gy ... 8
|t b2.0. b

91 92 .-.1n
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a BeKTOpW

Uy wy

Ve W
v=} - |, W= - 1.

Un w,

Beend AMATOHAJBHYIO MaTpmuy oODaTHLHIX BecOB HaMepeHHil

A
Py
1
pP-1— Py ,
1
Pq
HopMAJbHHE YpaBHEHRsI HONYTIEM B BHJ®
NK4+w=0, (1.2.52)
re MATpWOA
[naa] [mab] ... [neq]

N—pp-1gr—| [mab] [nbb] ... [nbg] ,

[naq] |[mbq] ... [ngq]
a BeKTOp KoppehaT

.kl
ko
K={ :
ke
Oopenennp B3 pemendn (I.2.52) BeKTOp KoppedaT (pelleHEe MOKHO
BRIIOJHATL B BHA® K = —N~1W), monysmM neKTOop DOOPAaROK
V=P-1B'K, (1.2.53)

aro cootsercrayer (I1.2.38).
O6paTHERE Bec YHKOEA MONY9AIOT B BAXE

= [P~\T—P-1BT - N-1. BP-1fT, (1.2.54)
F .
byi (3
f=0 far oo o fn)s

9T10 cooTBercrByer aaroparmy Iaycca (I.2.49).

Ha ocroBamun (I.2.54) MokHo RaiiTe MaTpany Qp Bec)BHX Koap-
$unmenton cpasy meckombkmx OyEKmm, mpm 3ToM MaTpmma f Gymer
COCTOATh M3 HeCKOJNLKHX COOTBETCTBYIINHX (DYHKIOUAM CTPOK.
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1.2.17. Onpenenenne NONYCTAMOCTH HEPSAZOK
YCIOBNEIX ypaBHEeRRH

MosxRO J0Ka3aaTh, 9TO CTAHAAPT HEBASKN [-TO YCHOBHOTO ypaRHeE-
1A BHpaxaerca QopMyJoi

0wy =00 V Njp; (1.2.55)

£io Ny — COOTBeTCTBYIONINE JHATOHAJNLAKE BIEMEHTLH MATPHIE K03g-
PunaenToB HOpMaJBLEHX YpaBHCHHH, ECHIH cTaEpapT efMHMIK Beca Og
Hem3arecTeH, To BMecto ([,2.550) mHMeeM cpenHOK0 KpanpaTHIECKYIO
omu0Ky HeBA3KI

May=1 V.

JlomycTAMan HeBAIKA ONpefielAeTcA (PopMynoi

(Wilpon=1tpao V Ny
niag

(@ppon =tpn ¥ Njj. (1.2.56)

Ilpn paBHOTOYHLIX H3MEPEHHAX BMECTO Og M [ CJEAyeT HMeTb
B BHAY O H m.

OOHM9HO B 3aBHCEMOCTH OT TOYHOCTH H OTBeTcTBeHNOocTM pabor
O0PEHIMAIOT

tg=2,5 nan 3,

9T0 COOTBeTCTBYeT BepoaTHoCTAM P = 0,99 man 0,997 (geM TouHes
B3MEePeHNA, TeM MeHbINe Ig).
II puMep. TIpn maMepeRUH YIJOB B TPHAHTYAALAH G TOYHOCTLIO
o = 2% manfoabman HeBpA3Ka YCJIOBHEX ypaBnendi (Uryp noaygeua
paeuoi 122, IIpobepHThL ee QODYCTAMOCTE, DPRAAB £y == 3,
Pomerne, Tak Kak HOpMaJLHOP YpPaBHEeHH© AMeeT BHJ

3k;+W;=0,

TO (N,-,-) =3

u —
(Wgon=3:2-V3 =10,4"

cljieJoBaTeIbHO, HEB"3Ka [elonyCTHMA,
ABaJloTEYOLIM 06p330M O00/ICANTLIRAKTCA [NOOYCTHMEIe BHaY9¢HHAA
OCBA30K I B APYIrHX yCJAOBHMX YpaBHCHIISIX,
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1.2.18. lpumep YpaBHHBAANA HOBCADPHOH ceTH
KOppelaTHbiM ¢nocoltoM

VpabnfAcM HABeNHPHYIO ceth (cM. pasgen 1.2.9). B aroit cetm
posunKaeT r= 7 — 3= 4 YCJOBHMX YPaBHeHNA IJIH NOJUrOHA,
noxazanEex ma pme. L[.2.7.

YcJjoBULe ypaBHeNnA [OJATONOB HMEIT BAJ

vy —vs+v5+ w1 =0,
—vg+-vg—v7+we=0,
—v1—vg+r3+ws =0,
—vatvy  Jwe=0.

OnennM TaKXe TOYHOCTH (PYRKnWH OTMeTOK pemepoB 7, 2 u 3,
cocTannB BecoBhle GYHKOmE o xopmaM 1, 3 o G (BecoBhle NMOJAIOIH).
B Ttaba. 1.2.12 m 1.2.13 opuse-
nednt K03OQUINEATE YCHOBELX H
HopMaJLHLIX ypaBHeHAMil.

Pemennie HOpMAJBHEX ypaBHe- °
nnii no cxeMe I'aycca BEIMOJHENO
p Ttabm. 1.2.14,

OGpaTyM BDEEMaHWe, 9TO DO-
cleIHAA CXeMa IpejycMaTpHBaeT
ApoitHOif KOHTpOJL., BTopoit IKoOH-
TPOAb MONYYaeTCA DLIYHTAHHEM H3
uiicen B cTONOIe <«KOHTPOJHL 1»
ancen na croabiia W m mpnbanie-
nneM sucens n3 croabmos Fy, Puc, 1.2.7
F,, F,.

Ilontpons Buancaenns ofpaTHHX BecoB (AR MaTpumu Qp) Bh-
Ifogg?e'rc;x TaKk ke, KAK H B DapaMeTpHieckoM cmocobe (cM. pasaen

Ilo HalifemEMM snadeHAAM Koppeiaar B Tabm., 1.2.14 noaydueHw
NONpanKkn v; H OpoH3BeReH 3aVIIOUATENbHNIE KOHTPOAb BRIYHCIEHUIL

[pv2] = — k).

Ilocane DBDeeHNS NMOOPABOK UV B HM3MepeHHble 3HAYCHOA HOJYdeHLI
YpaBHenHue 3Ha4YeHHH npenmmenm‘i I OTMEeTOK pemepoB

hy =+-6,108¢ M,

hy = 48,343, M, H g,y = 1896146,
hy=-+5.605; M,

ha= 41,3673 M, | Hp,, =197,958;,
hs = —6,9767 M, '

hg=—0,898; M, Hp, o =190,984.

ha=+6,0785 u,
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Cpename KpajpaTAYecKHe OMMAOKA egAHAOH Beca H OAHOro KHJo-
MeTpa XO0fa PpaBHH

o=V EE g5,
M= —o— = 0,45 M.

Vi

Cpennme KBajparmdeckme OurmOKE QyHKnmi

B npepenax TOYHOCTH BRIGHC/CHAR DONYYeANHE Pe3YyALTATH COD-
DajalT ¢ Pe3yibsTaTAMI YDABROBAHNA STOH He CeTH DapaMeTpPHUecKHM
criocoGoM,

JloBepHATONILHNEe HHTePBAJH CTPOAT TAK e, KAK I B OapaMeTpHde-
cKoM cnocobe, N
1.2.19. CnocoG nmommronos B. B. ITonosa
ANA COCTARJICHHA HOPMAILALIX YpPaBHEHWil KoppeJaT

B cnyuae, eclim NONATOHANE YCAODHHS ypaBHeHHs AMET Koafdm-
oueats =1 mam 0, HOpMAJIbHHE YPaBHEHHA MOKHO HOJYIHTH, HE CO-
CTaBAAs YCIAOBEHE YypaBHeHusA, IIpEm sTOM cxemy ceTH HeoOXogumo
UpeBAPHTENLHO HOATOTOBHTH, NPOHYMEpOBAB HA HEH BCO XoAu oF 1
Ito ! m nonurosn or 1 o r = 1 — m, rge m — 9YHCJIO0 Y3JNOBHIX TOYEK.
Cnenyer Bu0paTh Tak:ke HANPABJCHUA XOOOB H HOJHIOHOB W BWUIHCATDL
H3MEePeHAHe BeMWYMHH (CyMMy YIioB MJIB BpPeBRmMCEHBI) n obpaTame
peca xofiop (HampmMep, UMCJO YIOB HIE JUIMHK Xofos), Chexnas 810,
HODMANbHKE YPaBHEHWA COCTABIAAIOT OO NPOCTHIM B yAOOHHM DPaBH-
nam, npeanokednwM npod. B. B, IlonoBmm:

a) KBAAPAaTHIHES KoadxpuMieHTId HOPMANLHKEIX YDaBHEHAHd B CTpo-
Ke { paBHEHI cyMMe OODATHHX BEcOD XOA0R, NPHHAMJISIKAMAX i-My
OOANTOoRHY,

6) mexBajpaTMIALC KO3PPHOHMEATH, PACHONOKeHHLIE B CTPOKE i
2 cronue j papHN o6paTHOMY Becy Xofa, OPHHAAJE/KAMEro LHOJIAIo-
HaM [ ¥ j, OpWdeM B3ATOMY CO BHAKOM «-», ecM HADpPanJeHus STAX
TOJWIOHOB COBHAAIOT M «—% B NDOTEBHOM cJaydae,

B) cBoGomEEIE 9neHm {-ro0 HOPMAJbLHOTO YPABHEHHA paBeH He-
BA3KE (-r0 MOJHTOBA.

flcHo, TITo KamkOoMy i-My NOJMATORY (YCJIOBHOMY YpPaBHEHHIO)
COOTBeTCTDYeT {-as Koppejara.

Pemus nopmanbEEe YpaDHEENA, DOAYYAI0oT BCE KOPPEIATH R [Aajneo
OONPAaBKN B MBMEDEHHKE B KasKIOM XOfe BeJAIHHH (B CYMMY YTIOB
MIIE IPeBHINeHNii) 00 IpaBRIy: HoupaBKa v/ paBEA ofpaTHOMY Becy X,
YMHOKCHHOMY Ha CYMMY KODpeJaT TeX HOJHMIOHOB, ROTOPEIM IPHHAJIO-
SKHT i-nil X0, OpUYeM, €CAM HAUpPABICHME X0Ja W NOJHIOHA HE COBIa-
JaKnT, To Koppenara OepercA ¢ oGpaTHRIM 3HAKOM,
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Tax, paa cera (cM. prc, 1.2.7), mMeeM HopMaJbHHE ypaBHeHHA

(nip+ g+ 715) by — Tghg — Moks +W,=0
—atgky+ (154 g+ 715) kg — fyly+Wa=0 (1.2.57)
— kg -+ (1 + Tig - 713) kg — kg Wae=0f°

—Tgkg—nigks+ (Mg N7) kg + Wy =0

Onpenenns B3 pemenus (I.2.57) xoppesnaTil, DOIPABKH BLITACIUM
no (opMynaM

vy =—mykg,
vy =1y (k) — ka)

" T A

Jlaa oleHKH TOYHNOCTH OTMETOK y3JI0B BHOUPAIOT BECOBOH HONATOH
OT TBepAOH TOYKA KO OLEHMBAEMOro yaila. J(ODONEHTeNBEKI croaben
B cxeMe Faycca Torma moJydaercA Mo TeM ke HpaBMiaM, 10 KOTOPHIM
cOCTABNAIOTCA HOpPMalLHHE ypapPHeHds. HampaMep, ecim 1njaa oueHkn
TOYROCTH OTMeTKA y3ana 1 BRIOpaTh HOAMTOH, COBHAJAIOIHMIA C MEPBLIM
X0/IoM, TO MOJYyIHM

[naf]=0,
[nbf] =0,
[ref] = —m,
[ df]=0,
[n/f] =7

Cmoco6 B. B. IlonmoBa mpuMeHAeTCA W HIpH DpajfelbHOM ypaBiili-
BAHAH HOJNIOAOMETPHYECKOH CeTH. '

1.2.20. Cuocob Kpiorepa — Ypwaesa

HIpod. II. A, YpMaeP yOpocTR] OPAMeReHMe NBYXTpYMNOOBOro
coocoba Kprorepa K ypaBHEBAaHMIO YTJOB B CETAX TPHAHTYJIALMA.
Ilpn asToM B mepByi0 IPYHOIY OTHOCAT BCe YCIOBHWE ypaBmeHEa (m-
TYp TpeyroisHmKoB Gea mepeceKaloIUXCA A@aroHajieii. ITw ycaopHule
YpaBnenaa He cofiepskar o0mmx nompamok. Iloatomy mopmannHme
YPaBHEHUA TCcDPBOif TPYNIEI HMEIT BHJ

)+ wj=0
B He cofiep:ar oOmmx Koppenart.
107



Peman Kaxgoe ypaBsmeHAe, OTHOCAMEECA K [-OMY TpeyrolbIHKY,
OONYYAM N6PBAYHHE NOOPABKH

3areM HaMepeHOHe yraul HAcNpaBjifgeM NePBUYHHIME DODPABKAMI.
ITo 9TAM yriiaM BEI9HCINM HeBA3KH YCAOBLLIX yPaBNeHM BTOPOHA TPy IILl
n mpeoGpasopannne KoopdnmueHTh sTUX ypasHemiii. B wampoM Tpe-
YroJibHNKe OHH BHIYACAAWTCA 00 (opmynam

Al.= al—a/,
A2=a2—a,~.
A3=a3—a,-

npemem{o monaraeM, "ITOI yriau B Tpeyro.ln.[mke HMOIOT CDOI0 l'{y‘.\lep?l'
o),

By =B;—p;
Bz=ﬁz—3f'
B3 = 53_-6/'

rae

-_ 1
o= (a4 oy ag)
(1.2.58)

B = o (Ba+Be-+Bo)

HoHTpons: mna Kasmoro tpeyroinEaka [A] = [B] = 0.
ApnanornaHo npeoGpasyorca Kosddnnnent GynKnnd /i, KOTOPYD
HeJHKOM OTHOCAT BO BTOPYIO Ipynmy:

F1=Il_’-’,
Fo=fo—1f1
Fy=1fg—Tj,
rae '
ﬁ=%(f1+fz+fa). (1.2.59)

OGpaTHu# Bec molyJaeM B BrAge

[AF]2 _ [BF -1
[AA] — [BB-1]

1
o 1FF1—

IIpaseneM mprMep ypaBEmBauma clocoboy Hplorepa — Ypmaena.

IIpumep. ¥Ypasuars mo coecoGy Hpiorepa — Ypmaena yrau
B cCOCTeMEé TPeYrOJBHAKOB MEKAY [BYMA JKECTKUMA CTOPOHAMHU
(pnc, 1.2.8) u ouenmrs TOYHOCTH oOOpeAeseHHA cropoHu JC.
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TlcxonHHe faHMHHe CcaeRylomue:
1g 51 =3,2584263,
1g 55 == 3,3295004,
= BOA =224° 14' 405" (TBepAmit yrox).
'I/]amepenﬂue yrau npupegeun B Taéa. 1.2.15.
Pemenue. I. CocraBuM rtabammy npeABapHTeJBIOr0 ypan-
EUBALHS YTLIOB.
1. CocTaBEM YCHOBHHe YpaBHeHHA BTODOH IpynmH (cM. pasjeln

1.2.14):
a) yclonpme KeCTKOro yria

vy +vp+va+23=0,
6) GasncHoe
41,0007 — 1,800+ 1,46v5 — 0,79v5 +
+3.15v;—2,26vg+12,5=0,

nonydaeMoe ¢ noMomybio tabu. 1.2.16.
W=, — Dy =+125-10"7.

I11.  CocraBasieM BecOBYIO
¢yErumo F [iaa OueHNH TOTHOCTH
cTopon JC

sin y3 - sin yg

F=lgsi—r Y1 - Sin yg

B npEpogmMM ee K JNHEHAeHHOMY BHAY
F = fo—1,000v] -+ 1,8005— 1,46v7 - 1,46v5.

1V. Cocrapanem tabm. 1.2.17 Ko3$PmuAeHTOB YCAOBHEIX M HOP-
MaJLENX ypaBHeRWH BTODPOH rpYNNH (BCe MepBoe YpapHeHMe YMHOIKEHO
Ma 3, 9robn mabemxare papobeii).

V. BumnozinseM pelleEne HOPMalXbHHX YpPaBHeHWd B Tabn. 1.2.18.

Ilo maligemAnM KoppenaTaM BEIYHCIAIT BTOPHYHLG HONPABKA
B raba. 1.2.17. '

Buuncnename ¥ BBOSAT B Ope/BAPATENLHO YpPABHeHHHE YIIH
(cM. Tabx. 1.2.15). Tlo OKOHYATENBHO YPaBHOHHEIM yriaM BHOBL BRI-
:l;cnmor HEBA3KH BCOX YCJAOBEMX ypaBHeHmii. OHn foiAE GHTH paBHK

mo.
V1. Onenmpajor TOYHOCTL pedYALTATOB. B pamHOM OpEMepe:
1) cymma xBapparos mompapok

[vo] = [v'v'] 4 [v"v"] = 33,28 - 10,26 = 48,64;
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Ta6anmuma [.2.16

(.ﬁ’pgﬁgg) 3uavdendsa YrIoB Horapug'):x;;:nuycon AtL”
1 642 35’ 59,1" 9.955 8481 +10,0
4 55 19 47,6 9.915 1047 4146
7 83 44 179 9.744 6390 +31,5
8 3.329 5004
¥1 = 2.945 0922
Hpopgoaxernme Tabua. 1.2.18
N: yrjaoBs 3 JlorapadMLl CUHYCOB "
{3A7HAX) HA9CHAA YrJoB yTI0B Al
3 492 30’ 17,5" 9.881 082 +18,0
6 69 27 54,9 9.971 4873 479
9 43 02 00,2 9.834 0579 +22,6
sy 3.258 4263
3, =2.9450797

2) cpepEAA KBajpaTHYecKas OMHOKA pe3y’nbTaTa HeNoCpPeNCcTBeH-
HOro E3MepeHHA

m=V [vv] — 43'54=3,O".

r1 —|— Ty 3 + 2
Oumbra caMoii ommOEw
m 3.0"

=0,95";

mm

S V2ritra V2X5
3) cpepHsaAa KBagpaTHueckaA omm(Ka JOrapEfMa CTOPOHH

_i_ . N
m’lgs =mn ]/-—P—u-: 3,0 V5187= 72- 10 6'

4) oTHocHTensHas oWAOKa oOpefeNeHHA AJIMHE cTopoHwW JC

mg g, 7.2 1
s M  043.108 — 60000
3amermM, dro cmoco6 Kpiorepa — YpMaena OPAMEHAIOT TaK:Ke
B cIiydae, Korga B CeTH WMEHTCA Teofle3HYeCKHe YeTHpeXyroJbpHHKH,
OTHOCH B UepBYW rPynOy YCJIOBHHE YPaBHeNHd QUTYP TPeYroJbHEKOB,
He coyepmampx obmmx yraos. OcTalbEHe ycAOBHMe ypaBHeHHs OT-
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HOCAT BO BTOPYyIo rpynny. Ilepsrumbe nmompanKm yrioB B reofcauve-
CKOM 9eTHPeXyroJbHUKe

. |
i % !
a dopmyan (1,2.58) m (1.2.59) npmmyT BHp

= (@ o+ @+ ),
Br=—r (Ba+Ba+ Ba-Ba)
fima (it Fot fart 1)

NpH 2TOM A KaXKIOTO TPeyroJbHUKA NPHJETCA BUTACAATL o 4 Ko3d-
¢unpmenTa 4, B, ..., G, F. Bce ocransHEe dopMyan ocTanyTcH Gea m3-
MeHeHNH.

B. IONOJHUTEJIbHBIE BONIPOCHEI TEOPNH MATEMATHY ECKOl
OBPABOTKH IEOIE3NYECKNX N3MEPEHUA

L.2.21. Ypammnalme OApaMCTPHYECKEM CIIOCO00M € YCIOBHAME
(n30bITOYHMME HEH3BECTHRIMN)

‘B HeKOTOPHIX CIYIafX BMecTo ypaBHemmii BEaa (1.2.2), Bosnmka-
OImMAX OPH OapaMeTpUJeCKoM cnocobe ypapEEBaHHA, OnBaeT meiecoob-
pasiio COCTaBMTh yYpaBHeHHSA

Yi1=@qi (Ili T2 v v 0y zh’) (1.2.60)
(i=iv 2, .0 n),

P KOTODHX 9YHMCJIO mapaMerpos k' ©> k. B rakoM crydae oTE mapaMeTpH
DOKHH  YNOBAETBOPATs r' = k' — k yCJOBHHM YDapHeHHAM BRAA

fi(zy 72 -0 o "k')=0 (1.2.61)
G=1,2, ..., 1)

Tlocne pasnosenns 8 pan Teitmopa (1.2.60) m (I.2,61) pomyumm
YPAaBHOHHA OOOPaBOK

vy=a;bz1+bdzo+. . .+ gbze+ U
O YCIOBHEHE YypapHEeHHusA
[Abz]+ W, =0,
|BSz] 4+ W2 =0,
[G62] - W, =0.
3necn, Kak u panee, vj, 8z — nonpasxm X pesyJbTaTaM A3Mepen N

¥ OpubamkxeHHKIM 3EQYeHHAM HemaBecThLx 27 ). Hesaru Wi=f{; (z{?,
z9%, , . ., z{¥). Koosdpdmnmerntn

afl Bi— afﬂ
‘7-“’1 x _x(o), 5.1:] xl-x(O)’ e ey

6}",
dz] X -1(0) -
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Venosre [pv?] = min ophpoanT Kk cEcTeMe ypaBHEAHi

[paal 81+ . « -+ [Pagq] 6xp, + Ayt Biky+. . .+ Gk +[pal] =0 )
[pab] 821+ . .+ [pbg] 8z, + Agky + Boka 4. . .+ Gok, - [pbl] =0
(pag] 821+ - - - +1P2G1 82, + Apky + Bydeot .+ Gyliyr +

. +[pgl]=0 .

Aybzy 4+ ABzo+. .+ A, 01, W =0

B8x1+ Bydxzy+. . .4 By .0z, +Wy=0

G16Z1 'l'— 02612“'- - +Gk’6‘2h' + W’.l =0

(1.2.62)

B cncreme ypaBHenmit (I1.2.62) cobxopaerca cmvMerpasa Kodddmn-
mrentoB. Il0aTOMy cHCTeMa 3Ta MoskeT 6HTH pemena nw06uM W3 COOCO-
6op. Buaucuue [pt?] Momer OHTB DONyd9eHO B HamHOM cIOocobe mo
ofHumoMy NpaBHIy, ltaKk CcyMMa DpowsBefeRHid 9ucel 3AMMHANALMOH-
HEIX CTPOX Illa BHITCCTOAMMe 9ACTa B rpade cBOGOXHHX SJIeHOB IpH
pemeHIH IOPMATBHHX ypaBHeRni, AnE 0o popMyre

[Payl] Ty -+ [pagl] Ta+. . .- [pagl] Te+
+ Wk +Wehkp+ W ko +[pll]=[pv2].

OGparEui Bec YHEKIAR B paccMaTpaBaeMoM cnocofe MoskeT OniTs
HailileH B JOMOJHATEILHOH rpage Do TOMY e IpaBHiy, O KOTOpOMY
ero HAXOAAT B IlapaMeTpH4ecKOM cmocofe.

CopaBeI@Ba TaK¥ke QdopMynaa

'1715'—= 111hQu +2f1Q12+ .+ .+ 2N Ik pr +

+1of202 4. . o 2fofkQgp +
+ frfeQp g (1.2.63)

Caepyer, oflHaKO, AMeTH B DARY, 4910 B Popmyne (1.2.63) $urypn-
PYeT aOmb vyacTh O6Mmedl cHCTEMB! BECOBLIX KOIPPHLWEHTOB, KOTOPYIO
OlpenesAIOT npn HoMomu OfmMel cHCTeMH HOPMANLHLX yPaBHEHHE
(1.2.62), yumTupaomeit m ycronmHe ypapHEHASA.

Cpennas wxBagpatHgeckas omHOKA OJNHOLO N3MepeNIs

fv?]
"‘=Vn —F—r)

B xawecrtse OpEMepa MOMHO NPHBECTH YPABHHBAaHIe ceTeil, KOrjga
BMecTo Heo6XoguMHX HeH3BeCTHEIX — UONPABOK KOODLUHAT — IpH-
HATH n3Gurowntie H3MepeHUA — HONPABKA OpHpAMEHAd KOOPHWHAT.
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1.2.22. Cnoco6 ycuomuii ¢ JONONHATENBERIMA HCH3BECTHHIMH

B HOKOTOPHIX CJy9asx HMeeTcA BO3MOKHOCTE YIPOCTATD BAJ, YCJIOB-
HHX YpaBHeHHWH, BBOJAA B HUX JONOJHHUTeJLHHe HeH3BecTHHE. Y mpome-
nAe JAOCTHUTAOT OYTeM YBeJMYeHHWA uMCIa YCAOBHHX YPABHeHHA Ha
QIO ACOOAHETEJILHERX HEHABECTHHIX, HO HHOIZIA 3T0 MOMKET 0KAdaThCA
BHICOTHLEIM (HAIDEMeD, OPH YPABHHWBAHWK OMCTEM DHOB- TPHAHTYIAIMY
RIu ceTeit moiuroEoMerpun). Ilpm sroM B OTIAYAE OT KOpPpeJIaTHOTO
coocofa ypaBRMBRHEA YCJIOBHHE YpPAaBHOIHS WHMEKT BUHI

fi (y1. y2, R Z T TR TP 1) =0, (1.2. 64
(it=1,2, ..., r)

rje t{ — moiydaeMHe H) yPaBHHBAaHMA IOIOJHHTEJLHHE HEH3BECTHHIE
Pasznowenne (I.2.64) »p pan Teitnopa npABOAMT K ypaBHeHMAM

[ev]+[Abt]+ W, =0
[bv]+ [BOt] + Wy =0

..... * .

[qul+ 681+ W,, =0
— ﬁ) - (% )
A”__— ( Otp /] ty=t(m ' B= dtp =140 ’

a,
Gp:(ﬂ)iftgn (p=1,2, ..., 9),

" — npmOIMKeHEWe 3HAYEHAA JONOJHHTENLHHX HeHIBECTHHX.
Pemaa (1.2.65) mpu yciopum [pv?] = min, moxyiaM cucTeMy
ypaBHeHHi

[naa] ky+. . .+ [nagl k,, + Ay8t1 4. . . ABts+ W1 =0 l

, (1.2.65)

roe

[naql kgt .+ [ngq] k. + Gydty+ . . .4 GBts+ W, =0 -~

A1k1+...+G1kr- =0 }' ( e )

Ak 4. . Gk, =0|
pelnas KoTopylo, HampmMep, oo cxeMe ayccea, H'aﬁILBM HeHsBecTHHe O1p
n Koppenatw k. ITompasRH v; ompefenAl0TcA TakKme o dopMynam
(1.2.37). 3mavenme [pv?] = —[kW].

Jlna omeHKE TOYHOCTH (QYHRIEH
F:F(yl’ Yo, -+ Yn, t1s gy v uy ts)

e¢ OPHBOAAT K JHHEHHOMY BHALY

F=FO4 fw;- Pgbtp,

aF .
P= (B—tp)tp-st;"” '

rae
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u b cxemy laycca noGapasior cronfen M3 3JeMeHTOB
[Ral], [ﬂb,]v AR [nql]l ¢1! (D21 LY ¢s H ['“‘f,]'

OfpaThulii Bec [OJYJalT, MCKIAIOYAB BCe r' + s HeW3BeCTHHX,
ao Qopmyne

1 _ _nay)r  _ [mgf "D
Pr N e [rag 77— 1]
[@-r')2 [P (T As— P
—T44-r] GG -(r +s—1)] *

£ne B YCAODHLIX 0003HaTeHIAX 3HAMCHATCAM BO BTOPO# CTpOTe — nipe-
obpajopaHNLIe KBajpaTHIHEE KoadpunAeETH NOCAENRAX s YPaBHeHINi.
Cponuss Koajpatindeckas ownbKa e uEWMNLI neca

[pvz]

”: —

r—s '

HanGonee mmponoe npuMeHeHwe 3T0T cnocol MoNyqn NpA ypanmn-
paln IONATOHOMEeTpHIeCcKAX ceTell. B KadecTbe HOTONHATEJNBHMX
HeM3BeCTHW X BBOAAT NONPaBKA OPHEHTAPYIONINX YILJIOB A KOOp/MHAT
yanoB Iu TONLKO OpHMeATHpYwIuX yraoe (npepiaoskenne M. H. Kyo-
gnHoBa, B. A. JIutsunoma, 0. M. Mapkyae). Ero npAMenAIOT TaKsite
AJA YPABHUBAHUA UPA HAJAYAA CHCTEMATHIGCKHX omMMOOL.

1.2.23. Ypapausanne nps GOILINOM YHCIE HEHZIRECTHEHIX

H. 10. [Ipanuc-IIpamends nmpepnoxnn cileqylolmuif Tak Ha3hiBae-
MBIf MHOrOrpynmoBoi cuoco® ypapHHBaHNA Gonbmnx cereif, CyTs KoTO-
poro NpUMenHTENBHO K OapaMeTpHIecKOoMy cmoco0y ypaBEMBaHAA
CBOANTCA K ClIeRyoImeMy.

CoTh IeJAT HA HeCKOJBKO OPAMepHO paBHBX ydacTKon. OGosHauns
BEKTOPhl HeW3ABECTHHIX, OTHOCAMMECA TOJNBLKO K J[aHHOMY Y9acTky,
qepea Az, a Hem3BecTHLIX, oOIAX JIA YYacTKOB, Seped Azy B NOCTaBUB
9TH HeM3BECTHHI® B YPABHEHAAX NONPABOK Ha MOCIeNHAE MecTa, NONYIAM,
HaOpAMep, Ui TPeX YY4CTKOB CJAeAYIONYW CHCTEMY HOPMAaJbHRX
ypapOenui:

Ry Az, + Ry Azo+b=0,
Rs Azy + Rz, 0 Azg+ b3 =0,
Ry Azg =+ R3, o Azp+ 42 =0,

R, o Az;+ R}y Aza+ RY, Az3 4~ Ro Ao+ bg=0.

nethle TpA MaTpPUYBEWIX YPAaBHOHAs HA3LIPAIOT TaCTHIHO He3aBHACH-
MbIMH, a noc/ieqHCe — CBA3YIOIMEM HOPMAJNLHKWM YDPaBHEHHEM,
3TH ypaEeHANA MOTYT OWMTH DOMLY4eHH OZHOBPEMEHHO HO KajKgoMy
Y9acTky. 3JareM b KampgoM Y9acTHe NCKIKOYAIOT Hem3BeCTHHE Axz;
B D pesyibTaTe cCyMMApPOBARMA OOJYdalT OGMYI0 CHCTeMy HOPMANBHEX

YPaBHeHmit
[Ro - 3] Azg+-[by - 3] =0.
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Peman ee, HaxomAT BeKTOp A¢, A 3aTeM B AZ; HedaBECHEMO 1O KA.
NOMY YYacTKY.

91oT cmocol BamoeBas Bsacly:KeHHOe NPN3HaRHe TeONe3UCTOB M
WApPOKO NpRMeHAeTcA, HalpaAMep, DPH YPAPEHBANAE AacTPOROMO-
reogesnueckoii cerm CCCP,

1.2.24, MlonsTe 00 ypamiMnarma 3ABNCHMLIX W2MepeHuii

Meron, HaNMeHBIIHX KBAAPaToB MOMHO HPHMEHATH If MPH 3aBHCI-
MHX (KOPpelIHpPOBAHHHX) M3MepeHHAX.

CyTe ypaBHHBaHAA B3aBUCHMEIX HIMODENM{ 3aKII0YaeTCsi 0 TOM,
aro yenosee [pv?] = min, copabegnEBoe U He3aBUCHMEIX HaMepeHni,
XapaKkTepU3yIOIMIXCA AHATOHANBMOH MaTpHuneil BecoB P, clieayer 3a-
MCHOTH YCAOBHEM

yTQ-1W = min,

Ijfle MATPIIA BECODHIX KodQIIleHTOB PeayILTATOD H3Mepenmit

Cun Q12 ... O1n
Q=@ Qo2 ... Cen

@m Qnz ... Qnn

OGLI900 B KavecTBe 3aBICHMLIX PACCMATPHBAKT HO CAMA N3MCPeHAd,
a BEx ¢ysxumn., Tax 9ro BO3HIKAeT 8ajla9a YDABHABAHIA QYHKUMA
HIMepeHHHX BeJHYAH.

B KawecTBe DpuMepa MOKHO NPUBECTH 337a9y YPaBHNDAEHA YrIOB
Opn H3MepeHHKIX HaUpaBjeHusx (Yri, AMelomme ofmywo cropouy,
KOPPEAHPOBARH MeXAy coboil, KooddHuuHAeAT KOPPENANNA MEKAY HAMMH

r=—

D).

JpyriM mpEMepoM ABJNfAeTCA yPaBHABAaHNe ceTeil ¢ ydeToM ommGok
HCXONHLIX JaHHEIX — KOPpPeAMpPOBAaHHEIX BeJHYHI.

Mo:kHo nokasaTh, 9TO0 ABYXTPYNONOBOE YDPAaBHABaHWe Mo cmocoby
Kpiorepa umu Beccensi ABnmeTcA YacTHOH 3ajaveil YPAaPHMBALHA 3aBH-
cBMBIX H3Mepenui. HampruMep, OpH [APYXIpPYynnoBoM YypaBHHBaHAM
HONUTOHOMETPHYECKOT0 XOfa MATPHUA BecoBLIX KodPPrOoHeHTOB mpep-
BAPATCJBHO YPaBHeNHHX Yrjio8 HMeeT BAJ

n —1...—1

1 -4 n...—
=757l .. ) (1.2.67)

- —1... n

Tfic n — 9HCAC CTOPOI Xona.

IToAnnenne neATpalBHEIX KOOPAMAAT NPH JIBYXTPYNNOBOM YpaBHH-~
BAINE O ecTh CJlefcTBHe mpeobpa3oBaHAsA MATPHOH KoaddunuenTos
Opn OONMpaBKaX yMIoOB D YCIODNHX YPaBHERNAX BTOpPOi rpynmd ¢ mo-
uombio Marpmun (I1.2.67).

TeopHI0 YPaBHOBAHHS 2ZaBHCIMEIX H3MepeAmii yRoOHO Majararh
B MaTpugHO# dopme.
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Tak, AOpMALHNE YPABHCHAA B OapaMeTpAIecKoM c00C0o0e mMemoT

BTl
ATPA Az ATPL =0,

rae, 8 oramaee or (I.2,31), MaTpHna BecoB P «mommany.
B KOppeJaTIioM croco0e HopMaibALe YPABHEHHA CJAeLyeT 3alAcaTh
p BHAC
BQBTK W =0,

re Q = P~1, a BOKTOp NOUPABOK — B BHJe

V=0QBRTK,

1.2.25. IlpnMenenme MeTONa HAOMEHBIIAX KBajgpaToB
OpA anopoxcEmMANnA (pyHKumiE

Meroq HaEMeHBIIAX KBajPaTOR HAXONAT IIHPOKOe OpPAMeHeHNHe
npu pemeHAN BAJAYM amOpPOKCEManun GYEKOWI I NMPH TAK HA3HBAe-
MOM CTIa:KABAHEN SKCUePHMEHTANIbHHX 3aBHcmMoctelf, IIyers mpona-
BOQHUTCA ONOKT, MelbI0 KOTOPOTO ABJIAETCA HCCHCROBaHEE 3aDHCAMOCTH

Y

Pac. 1.2.9 Puc. 1.2.10

HeoTopoil §mamueckoit BeNHIMAN y OT (UanaccKol BeANYARN z,
OpHYeM LpefUoaaraeTcf, 9T0 ¥y H z COA3IAHN PYHKIMOHANBLHOA 3apmcH-
MOCTBIO '

¥=9(z).
B peayanrate maGmogeAmii DONY9eHH HADH HiCea

(z1, ¥ (i=1,2, ..., n)

O Jopme sapmcmMocTE CyAAT HCXONA M3 CymecTBa 3afavd WIH
00 BHemRmeMy mmjy osKcmepEMeHTaJAbHOI 3aBuceMocTm. Hampmmep,
SKcNepuMeHTANbLHERe TOUKM, H3oGpaxkemAHe Ha pHc. 1.2.9, mpexmo-
-ITlal‘am NpPAMONMHOHHYD BABHCAMOCTL BAJA y = ax + b, a Ha pHC.
L-2.10 moAEEOM Bropoi cremenn y = az? - bz - c. B ofmen clyuse
107HO ropopHTH 0 HoAGope HOJEHOMA CTeHeNH r — 1, KOTOPHIE ‘3ajaér
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KPWBYI0, NMPOXONAMYI0 dYeped Bce n Touek (T;, ;). Ho nocrpoemme
TaKOTO TOJMHOMA HeleJecooGpasHo, m60 cyMecTBYOMan 3aKoHOMep-
HocTh OyHeT HCKOKeHA CJAYIaiHHMA ommOKaMu nabmiomernit, Haa
CrIKABAHMA CAYJAlHBIX YIVIOHEHAH Kak paa M CAYKAT MeToX Ham-
MeHBOIAX KBAJPAaTOB, .

C ero ODOMOIBI0 ONpPEledAIOT KOAPOUIM@HTH CIVIaKABAIOIOAX
poanHomoB, Tak, naa HpAMOAMHeHHKX 3aBMCHMOCTel OyIeM HMeTb
ypabHeHHd WONPAaBOK BHAA

ar;+b—y; =1,
a12+b——-y£=l}2,

aZn+b—yp=vp.

3aecs pONb HEWMBBECTNHIX HIPAIoOT 1BA MapaMeTpa ¢ H b, a POJb As-
MepeHA BeJRUNHH — ', KoadBumeRTH NpH ¢ B b 00pa3yloT MATPHIK

Iy 1

a1t ATA=([I21 [x1>. ATL:([xy])_
M & \[z] =n[» [¥]
z, 1

Tax 9To EMceM CHCTeMy HOPMAaJBHHX YPaBHEHNAH C BYMsI HEH3BECT-
HEIMA :

[22] a+[z]b—[xy1=0} .
[z] anb—[y]=0

Pemenre Jerko BHIOOJHAT, ¢ IOMOmMEBI o0paTHO# MAaTpEOH mO

(1.2,32)
a\ _ [Iy])
(b)_o([y] !
rjne 1 [ ]
n —_l
0= (—te) )"
OrKynma

o Ryl — 121 [y]
I EEE
y_—lallayl + ¥ [22] |

(23] n—[z]

(1.2.68)

PaccMorpam npumep. Iycrs BMeeM mapu Rabmionenwmi (z;, i),
npeacrapiennanie B rtaba. 1.2.19 m BEa rpaduie puc. 1.2.11 B BEpe
T09eK, .
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Ta6amuna 1.2.19

M nabmogenntt i y; v
1 i 2,8 —0,16
2 2 2,7 -4+0,11
3 3 2.9 40,08
4 4 3.3 —0,16
5 5 3.2 +0,11
6 6 34 +0,08
7 7 3.6 -+0,05
8 8 39 —0,08
9 9 4,0 —0,02
10 10 4,2 —0,04
=55 >=3% > =-0,08

[=2] =385 . [ry] =200,9 ‘[#2) n—[2]2=825

I‘padmx NOKa3WBaeT, 9TO MOMKHO NPeANIONOXETh QYHKIMOHANE-
Nyl sapECEMOCTL ¥ = ax | b, Cormacmo (I.2.85) mmeem

__2009— 1870 —11049 -+ 13 090

o =0.168, b= = =2473.
Nanee puadcineM yKJIoHeHMA r
(cM. Tabx, 1.2,19) §
vi=04168-z;+b—y; f, L s !
go ::g;ec??ga:z) KOHTpOAB Ha oc- % ce
[2y]=~—0,18 ~ 0, 0 1 LI s s 6T 4
[v] = —0,03 = 0. Pue. 1.2.11
JAs omeAKM TOYHOCTH BHYHCIHEM
[v2]=0,0991 1 m 0099‘_011

= 10 —
Janee mMeeM i

Qu1y mp=m ¥ Qa2

e
n 10
N
[=2] 385

in‘-m]"—_[z],r——=0 467.
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IToaTomy :
mga=0,11.¥0.0121 =0,012,

my=0,11+ 10,467 = 0,068.

MosxHO moXasaTh, 970, Korfa ¢yaKmronanbHaA BaBHCOMOCTE HMECT

BEJ[
y=az+-b,

3afaJa HAXOKAEHAA IaPaMeTPOB a A b MaTeMaTHdecKN TOMKIeCTBCHHA
3ajave MOCTPOEHHA YDAaBHEHHA PerpeccHH, ONHAKO IO CYMPCTBY OTHAH-
qaeTcA OT Hee, TAK KAK HaJNure (yHKUNOHAIBHON CBASA IpejnoIaraeT,
gro KoaddmumedT Koppensnum r = +1, Tak, OpAMeHAA MeTON HAH-
MeHBIIAX KBajpaToB K mpaMepy 29 (pasnmen I.1.18), momywaem 1O Ke
YDaBHeHH® perpecCcHm

y=0,63z+0,71,

0O rOBOPHTH 0 $YHKOEOHANLHON CBABK MEAY y M £ He NPAXONHATCA
(3T0 BHOHO Y:Ke MO PacIOJOKeHN Tolek Ha rpadmke puc. 1.1.12).

AHAIOTHYHO pellaeTcA 3ajaga W Ais monlopa HapaMeTpoB HOAN-
HOMOB GoJiee BHICOKOTO MOpARKA, & TAKKe JAA ompenelenus Koaddu-
OHEHTOB CHCTeM JIHMHeAHHEIX ypaBHeHHIA.

1.2.26. Pemierme HopMaTBHBIX YpaBHeHHE
METOOM TNpRGMmKeHAH

KpoMe ommcaEHWX MeTOROB peIleHAA HOPMaJbHHX YpaBHEHHIi,.
HA3KHBAGMKX TOYHEIMH, IJA PelleHHA OOJBIIAX CHCTEM HIPAMeHAIOT Me-
Topghl oprbamxeRmid (iTepanmi). B reogeadvecKAx BEIYHCIEEMAX Hau-
Goslee 9aCTO HMCIOMB3YIOT MOTOR HPOCTON HTepaqAd M MeToR Jeimenst.

MeTom mpocTol WTepam@E CDOGUTCA K CHOAYIOLIel OpoIeAype.
CrcreMa HOpMaJILHEIX YpaBEeHUil (HampaMep TpeX) ONPHBOANTCA K BHIY

[ab] lac] by
71=0-2,— laa] ©27 Taa] = [aa)
g = — {Zg} 3:1—0-32—%:733—[_:%]‘ . (1.2.69)
_ Jac) [be] bs ‘

T3 = z9—0.23—

lee] 1= [ec] [cc

3mech ponb HeM3BeCTHHX z; MOTYT Hrpath Kak nonpaskm Ozj,
TAK E KOppeiaaTH, a PoJp ¢BOOOXHHX 9IeHOB — COOTBETCTBEHIO BOJIH-
ama [al], [bl], [cl] mam BeBA3KY w,, w,, wy. OOo3HATAM KoaddHOMeRTH
IOpE HeH3BeCTHHWX zrj B DPaBHX HacTAX dHepes a;; (I — HOMEp CTPOKH,
[ — HOMep Hem3BecTHHX), a cBo0ojHHE WiIeHE — ¥epe3 f;.

Torga mpouece OpEGAMKeHHA BRIOOIHAKLT Oo (opMyie

n
W= ¥ ayzlPVBy.
=
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3nece p = 0, 1, 2, .+ ., m — TOMeD NPRGIMKEHAA, a k — HACIO He-
papecTHHIX B ofmeM caydae (8 1.2.69 n = 3).
MprGanixeEne HAYNHAKT CO SHAYEHHH

(o) —
150) =M

[T 3aKaATGBAIOT, KOTAa 3HaYeHHA HeM3DECTHHIX z;.m'l’n #/M6ynyT B Ipo-
fenax TOSHOCTH BHYHCNENAL CODUAMATD.

Moo fOKA3aTH, 9T0 Opoliecc OyHeT BcerAa CXORNThCA, €C/]H Had-
Goabman A3 CYyMM aGCOMOTHRIX BeANTIH KO3PPUIHEATOB o if, BHTHCAE-
EHX NO CTPOKAM, MeHBWe eTUHHIIE.

MeTon 3eilfesin OTANTAETCA OT MeTOfA UPOCTOff HTepAIIH TeM, 9TO
nps BHMAICGHH BHAYEHHIT HONABECTILIX Tj B NPEOIIGKEHENR p ACOONE-
ayIOTCS y#e MONYTeHIHe B DTOM e TPHONIKEHNH Hen3pecTHWe zifi,
a ocTallpllEle HeA3BecTHHe Oyayr ua npubamxenns p — 1.

@Gopmyna RAA BLITHCHEHAH HMeeT BHJ

- n
a{P) = ’21) ayzP + Y aijzfP~ 4 By,
=1 j=i
Hanpumep, bpa p = 3 B n = J aMeeM
z{ = ey, 928 +aq, 526 +P1s
29 =g, 1277 + 2,57+ By,
2§ =ag, 17{? + a3, 275"+ Pa.

BruaAc/leRNA BHOOAWAKT B Tabinme clle(yoOWero Buaa:

N Npnbammeuns
neuspecrnuy | Hoodbunuents Bj=x{®
x{1) x2) | ... | xim)
1 i i
1 0 ayp as By
2 asy 0 oo Ba
3 a3 dgz 0 Ba

MeTton 3Beiimena pna HopMaJbHOH CACTEMH YpaBHeHHIt BCerga
CXONMTCA. .

Hpume p, Pemnars cAcTeMy B3 TPex HODMAJLEHX ypaBRHeAni,
COCTapjenALlx OUpnM ypaBHABAHNH HABEJUPHOR coTm (CM. pasael
1.2.9) meropom 3eitpenn

3.606.‘51— 1.‘761‘2 - 1.2261‘3 + 12.36 = 0,
~1,178z; 4 488025 — 1,256z, 4+ 5,05 =0,
—1,228z, — 1,250z + 3,81625 — 16,37 =0.
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Pemenwe:

ﬁl=x;0) xflll :gz:
1 0 +0,325 | 4-0,339 | —3,433 —2,31 -—2,23
2 +0,240 0 -+0.256 | —1,035 0 —0.,66
3 -+0,320 10,328 0 4,296 +3.56 +3.36
xfial . x‘i~l) ngﬁ) x‘iﬁ) xi(ﬂ x‘iﬂ)
1 —2,51 —2.,59 —2,621 —2,631 —2,634 —2,636
2 —0,78 —0.83 —0,847 —0,853 —0,855 | —0.855
3 +3.,24 +3.19 +3.179 +3.474 | +3473 | 43172

.

Kar mEamM, HeW3BecTOLIe MOJY9IeHH Te e, 910 H B OpAMepe
passiena 1.2.9. 3aMeTmM, 9r0 -3HaweHNA Z; B NePBHX MPUGAWKeHHAX
meaecoofpasHo MONYYaTh ¢ MeHbIEH TOYHOCTLIO, YBeJIMYIBAA ee MO
Mepe CXOIMMOCTH TPOLECCA. :
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L.3. BBITHCIHUTEJIBHAA TEXHHKA B I'EOJE3RH

E. I'. Japuenxo

A, KPATKAA XAPARTEPHCTHRA
OCHOBHBIX BBEITHACJINTEJALHBIX CPEJICTB
U DQOERTUBHOCTL UX NMPHMEHEHHA

1.3.1. OGune cpepcENA O NMPAMEAEHHNH CPEACTD
BMMHCIHTEILHOH TeXHMKH

Briac/AuTe EHYI0 TeXHHMKY MAPOKO OPHMEHAIOT NPH MeXaHM3a-
OUM M aBTOMATA3ANAM Ppa3/HIHHX pPacdeToB, B TOM WACAC NPA Mare-
MaTHTIeCKOH 06paloTie pesyiNbTATOB reofesmdecKux UaMepenmit, Oco-
6ana pons OPHEHAANJIEIKAT BHYHCIATENLHON TeXHAKe B 06JACTH OThlcKa-
HAA ONTAMAJBEWX (HAMJIYYMAX) pelleHmil, B fAeJe AaBTOMAaTH3AIHII
OTHENBHNX reONe3udecKHX OPOlecCOB H B ABTOMATA3MPOBAHHLIX CB-
creMax ympasierda (ACY).

Venex pemenna reofiedmTecKAX 3ajaq B0 MHOTGM 3aBHCHT 0T pPanuo-
BaJIEOr0 HCHOOJB30BARUA BHIYUCHHTENBHHX CPefCTB: CYeTHHX Tabam,
CYeTHHIX NpubOpoB, BEIYACIMTENBHRIX MATIWH,

HexoTophle 9JeMeHTapHHe 3agaul B 00JMacTH TeoHeaNH MOMHO
pemaTh OPH DOMOINE OPOCTeHMAX BHYMCIATEILHENX CPeicTB, K KOTOPHM
OTHOCATCA ¢YeTh, TAGAMUH, JAorapmpMAvecKHe JNHHeAKM H pasHHeE
apndMoMeTpH, HPAMeBAs Npd BTOM paluoHalbHEeE NpHeMlI BRIYWCIe-
mmii, Ha aorapmpmmveckoi /MmHeiilke MOKHO pelllaTh BCe 3afayH, Iie
AOCTaTO9HA TOUHOCTL 4HCea B Tpm sHavamue nuppu. Ha meit ymoGmo
BLISHCAATL Pa3/M9BEe OOOPABKE H OMHOKA, BHIYHCIATE OPONEHTH
M UOpOH3BOANTH MHOLHe BHYHCICHAA (e3 DPOMEKYTOUHHIX SanmHCeH
00 pa3ungaeM gopMysnaM, 5TO SHATATENLHO IOBLIMMAET HPOR3BOLATENL-
HOCTL TpYyAA.

CaMHM MOIEWM CPeICTBOM MeXaHA3ANMH H ABTOMATH3ALEH HHKe-
HODHHX B SKOHOMHYeCKNX PpacdeToB ABIAIOTCA BLIYACIHTE]bHEE Ma-
IMEL, KOTOpPHIe MOKHO pa3sfeJdTh Ha TPA KJIAccA: aHAJOrOBHeE BHYA-
¢ldarensine MamgHH (ABM), nudpoBHe BHYRCIHTeJNbHKEe MAMIAHE
(IBM) n Mammme cMemaRAOro TENA. AHAJZOTOBHe MAIIMEW, KOTODHe
Ha3HBATCA eme MOEAHPYIOMEME, ONEPAPYIOT ¢ JAHERMH, BRIPAIKeH-
HUMn KaxpMr-HuGygs GU3HYeCKAME BeJMYABAMH; AJEHAMH OTDPEaKoB,
SJIeKTPNYeCKAME HanpsKeHEAMH, TeMOepaTypod H np. Boasmmm mx
HenocTaTHoM ABAAeTcA OrpaHMueHHAH TOTHOCTH (OT ABYX [0 HeTHpeXx
sHavammx nudp).

u Ungposne BHYACARTOAbENe MammAn (LBM) moasoasir Bu-
OIHATL BHMACAeRHMA ¢ JoGoi HeoOXommMoit TommocTEIO. UTOGM
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HONYepKAYTh, 9T0 STH MAIIHHE CKOHCTPYADOBARW HA NpPMANINAX
2JEKTPOMHOH ABTOMATHKH, Mix 06n9HO HaawpawT JBM.. B Hacroamee
npeMA nMeeTcA Muoro pasaux DBM. C mx moMompio pemalorcs caMule
pasnoofpasHLe 3afiaTi Teofie3Hdeckoifl TOXHEKHM H OKOoROMAEH. Ilpu
9TOM MX Polib Hé CBOAWICA TOALKO K MeXamW3ANOA H aBTOMAaTH3ALMH
pacdeToB — OHH ABJAITCH TAK/Ke CPe[CTBOM OTHCKAHAS ONTHMAJb-
HHX [UIAaDOB HA OCHOBE OKOHNOMHKO-MATCMATHYECKHUX MeTOAOB.

1.3.2. Kaaccapuranma uadpobhlX BHYMCIMTELHLIX MANAH
¥ KPaTkHe cBCICHAA 00 BX BO3MOKIOCTAX

HoMenknarypa nAQpPOBHX DHYNCAHTENLEBX MAMNE ¢ KaXKILIM
rogoM ysesHu@paetci, (Co3faloTCA HOBHE MOjeNH MAWH, pacIimps-
0TCA X SKCIIYaTaHOHHNE DBO3MOHKHOCT. '

CymecTByIOT PABIAYHEE LUPUHLFNK KIAcCIIOHKALMI BHIINCITTe] b~
uux Mammd, OjHaKo B YcNoBHAX GYPHOTO Pa3spUTHA CPeACTB BHUMCIII-

Lugpodere Boryucaumensrse

Maurunst ((BM)
_ L pyvnsirm B8p- Cabmomamuyec- 7z
P 60 DOPIYLTHISIE
/g’”’;[’l‘:,p 4 Top UCTasIT wum 8800 4T 00 Be e umenmne
FawnsT H81T JannsI T Mauans (78M)
Ynubepcansusie
e JBM
Borvucnumensnsre W/;:;o%://?/e
(X8M) sivitnumensnsie
mouwuns [ 38%) Crequanyzupo-
bannsie
JIM
 pyvnsiat npu-
Fodom(mexa- JRenrgpomeIa- Pencinsre Frexmpnmsie
MUvECAuE) nuecRa (FIKBM)

Pre. 1.3.4. Kaacenpuraana uvpoBLIX DLIYACTATEILABIX MAIMM

TeABNOA TeXHHKWM mbafg @3 KiaaccApOKaLmid UMGeT YCHOBHRIE Xa-
paKTep. - .

Ha pre. 1.3.1 nokasaHa wiraccndpmKagns BLITHCINTEBRLX MalIHH,
AcXonamaA W3 cmoco0a BBOAA WHCeJ B MAMEAY M YIATLDAKMAAS HX
SKCINIyaTamHOHANe OPH3IHAakKH. Bce HAPpPOBHe BLIYHCAHTEJBHHE Ma-
mMEHEE MOKEO HOAPasfe]nTh Ha Ba GoABMMX KJIacca: MAaUMHH ¢ Py4-
HEIM BBOJIOM 4YACeN (MCXOQHHX JANHHX) M MaMOEH ¢ 8BTOMATHYECKHM
BBOAOM ymceN. MammHEW ¢ pYYEHM BBOOM HCXOAHEIX NAHHHX XapaKre-
PH3YIOTCA TeM, 9TO Kakaoe 4icio HaOHpacTCA IyTeM HaKuMa Iia
KIABAMM WAH OyTeM OepeMemieHWA PHUAroB. JTH MAMAHH [eAATCHA
Ha B¢ TPYOOH: CYMMApYKOIN#e X BHIYOCANTeAbHHe. CyMMApyomue
MAUTHHLI TJIaBHEIM 00pa3soM mpHMeHAIOTCA IJA CIOKeHAA M BHIYATAHIA,
HO HA HAX MO}KHO IPOM3BORHATH YMHOMKeHHe H JeJeHue. BuddcauTess-
HBle MAITHER, KOTOPHE MO}KHO PasfleINTh A TPH Tpynnw (cM. pic. 1.3.1),
OpefHa3HAYCHH JJIS yMIHOKeHHAA H [eleldsA, XOTA HA IHUX OPOU3BORAT
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caoKemlie ¥ BEMHTAOle, HO C MEHBLICH NPONIBOJMTEILHOCTLIO, JeM
ja CYMMHAPYHOIIAX MamuHaxX.

HamGo/nlee Pa3piTHe CYMMADYiOIMNe MAlIOHH, KaK H [IpyrRe
cpefcTBa_ BHIMCIUTEALNOR TeXHHKM, HOAYTHID B MOCHENHNS /IeCHTA-
netnA. CHROACTPYAPOBAHO M HPHMERAETCA MHOrO DPasiHYBNX TAMOD
CyMMEDYIOIAX MaIMH ¢ Y3KAMA ¥ [IWPOKUMH KaPETKAMH, Hd KOTOPHIX
n06H0 HAXOAUTH anrebpandeckie CyMMEI Sncel, UPOHBBOTHTE 3aiiHCh
ofpaGaTHBaeMuIX dlices, Pe3YALTATON BEYNCIEHNH M YCAOBHLIX o6o-
anagennil, JMe0TCA CyMMUOpPYIOmite MHOIOCYETIIKOBHe TeKCTOBLIE
Mamunil, cHabkeHHble nudposodi n andanETHOI KIaBHATYpOIl.

B HacToAINlee BPeMA CKOHCTPYMPOBAHO A OPMMEHAETCHA . MIOro TH-
mop NOAYABTOMATAYECKHX I ABTOMATMUECKHX KJIABHIIHHX BHYACIH-
TeJbHRYX MAUITH, AeHCTBYWIIMX HA pasiANYHMX NPHEOANAX (CM. puC.
[.3.1), 9TM MamHAH, Ha3LBagMuWe XKJIABIIIHEIMM BHIACIAATEALHLIMH
mammuamit (KBM), HauGosee IpICMOCOOJeNE JiA HAREBALYAJBHEIX
\ HyKellePHO-2KOHOMAYeCKUX pacdeToB HeGoarmnx obnemoB. B Hacros-
mee BpeMsa dJeKTpoMexammdeckue KBM saMemaloTea aneXTpOMBLIME
(9KBM), 003BOMAMMMI DOBHIIATH ITPOUBONHUTEILHOCTH TPYAA
p 2—3 pasa Mo cpaBHeHHI0 ¢ paboToi na apmpMoMeTpe.

IepdopanmonHLe BugHcAuTeAnHbe Mamman (IIBM) — asro raxme
MamiuLl, BBOK HCXOZHHX AAHIHX B KOTOpLIE NDOWSBOAHTCA aBTOMATH-
QecKH -— ¢ MOMOIbI0 nepdopanvonnvix kapr. IIBM ncooasayiorcs
B KoMnJekTe, B KOTOPHM BXOAAT: 2—3 mepioparopa, clyKamue AJjs
npo6uBKI (B COOTBETCTBAHM C HCXOLHLIMH JAHHHMHA) OTBepCTOH NHa
cremaJbHEX KapTOYKax, HaskBaeMHX mepdoxapramm; 1—2 KtoRTpONL-
piKa, CAYJKamAe IJA I[POBEPKHA OPaBMIBHOCTH NHepdopammd; coOpTH-
pona, CIy:Kallad AJAA IPyONApoBKH OepdoKapT HO 3amaHEHOMY OpH-
aHaKy, Ta0yJIaTOp, ABJIAKIMEACA OCIOBHOH CYeTHO-3amMCHBalomeir
MalHOW, N HeKOTOPHE COelAAJHINPOBANHLEEe MallHHH.

HauGosee adderrasEo BHa TabyaATOope BHNONHAITCA CJIOKENHE
n piautadue. Hampmmep, Ha Tabynarope T-5M MOKEHO BHDOJHATH
no 72 000 caoeruH B yac OPH ONHOBPeMeHHO# pafoTe BOCLMH €ro
cgerunkop. Komnumexr IIBM npmamenserca raaBHuM ofpasoM pis
MexaHM3aUUd YIeTHLX H CTATECTUYECKHEX pabor.

B coBpemerHH# KommiaekrT IIBM BRalowaoT 9acro pasamadhie
cequalbHlle MAIIAHH (3JeKTPOHHbBe BHYACIATENN, 3JAeKTPOHHBIO
BHUHCAHTEILHEEE TPACTABKHE A 1p.), M03BOJAIMMS 3QPeKTABHO BHIIO.I-
HATL Bce apndMeTHHecKHe oNepanud H 3HATITEJLHO MNOBHIUAIIIAL
NPON3BOANTEEHOCTh BWgNCAATEeAbOOr0 Tpyna. IIBM rakke Mcnonn-
3YIOTCA1 B ABTOMATA3WPOBAHEKX CTHCTEMax yIpaBJieHAf.

Tlpumenenne areKTpORHBIX BRMYBCAATEALNEX MammuH (IBM) urpaer
Ba;KHYIO POJb B HOBLIMIEHIIH agq:ekmnﬂocm OpOH3BONCTHA.

IlepBan aneKTpomHas nupoBas BHSNCIHTENBHAS MAIOHIlA, Neii-
CTRYiIag Ha DAKYYMHHX JaMmpbax, OHIa coagana B 1946 r. Bcekope
BCJe/| 3a JAMIIOBLIMA MamAHAMHA HadaJld KOHCTPYAPOBATH IONXYDPOBOX-
hiiKope 9BM n gpyrue s/eMeHTH 3/1eKTPORHOI aBTOMATHKH, B KOTOPLIX
HCHOAB30RANHLL NIONYOPOBOARMKOBEE AHOAW B Tproaw., Iloaynponoa-
HilKOBHe MamHHEEL ACTPe6AAIOT MeHnlle 3HeprAd # 6oliee MajeKHEL.

AVAN, cofpaRHENE Ha MONYNPOBOAHMKOBHIX BJeMeHTaX (TpaH3ucTo-
Pax), nponyckamT BMOYARCH ¢ HACTOTOH CBHING CTa MHAJIIAONOD B Cé-
KyHny, 9eM 1 oGbacaseTcAa OHCTpOmeHCTBHEG TaKAX MAINHH.

JlaMnobme 3BM — sro Maimgunl | IOKONeRWsa, B HacTOAIee
BPCMA CHATH ¢ DpOM3BOACTEA KaK MOPAABLHO ycrapeemmwe. Iloay-
NPOBOQHHKOBHe MammHH — 2T0 MAaNMER [ DokoJemma — mMBpPOKO
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ACHONE3YTCA Pa3IAYHEMA OPraHWBAUMAMA [NA pelNeHHA WHKe-
HEepPHHIX U 3KomoMIdecKkHx 3ajgat. 3BM I[I mokomemmA ysxke HaZamm
saMeHaTb Mamnuamm III moKonemna, KoTopele KOHCTPYHPYWTCA Ha
Gase MURDPODIEKTPOHHKH, Ha TAlk HAIKBAEMBIX WHTeIDAJBHHX CxeMax.
JBM 6mpraiimero 6ynymero — aTo MammEnul [V MoOKoJeHWs1, Kotopue
KOHCTPYUPYIOTCA Ha GoJbluMX MATerpajlbHHX cxeMax. CospeMeHHHe
9BM BHIIOJEAIT MHAIWOHE oNepaudii B cekynny. U3 prlumcanTens-
HHEIX MallAIl KOMOJEKTYIOT BHYMCIATeablike chcTeMil (BC), mDoasso-
JAOOIAE OHOBPEMeHHO PellaTh HeCKOJNbKO 3a7a¥ IO Pa3HHM IPOrpaM-
MaM. B HacToAmlee BpeMs CKOHCTPYWpOBaHH MHOTONPOTPaMMILIe
(MyabrunoporpaMMabie) 9BM, nossosiAnmue 0JHOBPeMeHHO BHIOIHATH
HeCKONbKO NMporpaMM MK HecKOJbKO 1dacTell ONIO MporpaMMul.

CoBpeMeniHEE 5eKTPOHHLE BEIYACANTENLHEE MAIIHHE MOTYT
BLIOONHATL 3a OUYeHb KODPOTKHME NPOMEKYTKH BPEeMEHH, HCYHCHAeMLo
mamocekyAnaMA (1 Hcexk = 1079 cek), He TONBIKO oONEpauMA CTeTa,
HO TalKe CIOMKHBIe JIoTHdecKde felicTensa. B macrosimee BpeMsa afexT-
pOHDHE BHYUCAHTENLObE H YOPaBIAOONC MATIMHN OPAMCHAIOT B KO-
HOMHAKe H yIpaBIeBHA OPOW3BOLCTBOM, IDH pelleHAM pasAYHAIX
acTPOHOMHAYeCKUX, TCONE3MYeCKHUX, BOGHHEIX, MOAMUMACKAX M MHOIWX
ppyrmx 3agag u mpobiem.

C yBenungenndeM GHICTPOHEMCTBNA 5JeKTPOHABLIX Mammy rabapHTH
WX J0/Hh HOYKIONHO YMeHbMATHCM, HOTOMY YTO CKOPOCTh HOpeladu
AHPOpMAUMM OrpalIHBACTCA CHKOPOCTBIO cBera. JleTrko DOXCIHMTATEH,
9T0 [JA Tepefadd €THWHHuH IHpopManwu Ha paccrogHue 30 cM yKe
tpebyerca ppemerH 1 Heek. IIpaMeHeERe HHTEr PAJBHEIX CXeM OTKpPHIBAET
HOBB® IePCIEKTABH B PA3BATHH 2;1eKTPOHHEIX BEIYHCIMTENbIEIX MAMIAR
¢ pedko YMeHBIIGHHABIMM pa3MepaMn, ¢ eme Goabmeill NMPOHU3BOIMTENH~
HOCTBIO ¥ Haje:xHOCTLI0. BoamosxHoctm 9BM onmpenennswtes nx Guicrpo-
neficTBIEM, eMKOCTLI0 3AMOMHHAIIMX YCTPOWCTB, YCTPOHCTB BBOjA“
BHBOAA M YPOBHEM TeOPHA H TeXHHKA OPOIPaMMAPOBAHMA (KOAMPOBA-
HEfA) 3agad. MHOTAe 3ajadud MOryT OLITH cOPMYJNAPOBARH JHMIIL ONUH
Pas, a 3aTeM »ta GOpMYINpoOBKa, NDEACTABAANMAA MAMAHHELN aJro-
puTM (mporpammy), moBTopmerci OBM crombko pa3, ckoiabko HeoG-
XOANMO, 9TO pPe3Ko MOBHINAeT NPOH3IBOAUTEILHOCTH TPYAA.

1.3.3. Opranmaaunonnbie )OpML ACNOABIOBAHUA
BEIYHCJAATCILABIX MAIllAH

CaMble pacupocTpaHeHHWe KJIaBANIHEG BRIYAC/AUTENbHEIE MalIAHEE
(KBM) nenonp3yoTcA He TOJABKO MHAABHAYAJBHLM NYTeM, HO M IeHT-
PalA30BAHHEIM, KOIZA OHM COCPEIOTOYeHEH B MAMHEHOCYeTHOM Oiopo
(MCB). Kpowme aroro, RBM ncnoib3yloTea B MAIMAHOCYETHRX CTARMAAX
(MCC), na daGprurux mMexannamposagEoro cgeta (PMC) i BHwHCHRTENL*
mLx neATpax (BILI).

Ilepdopanmonane BugucamrensErle MammRH (IIBM) nucmoamay-
oT1ca Ha MCC m ®MC. OTHMu MamnHEAMHA OCHAMAIOTCA palOHHLIe MaIIMHO-
cueTHHe craanuu (PMCC), KOoTOpEIX B HACTOAIIee BPeMA OPraHH3OBAHO
Gosmee 2000, B cooTbercTBMM ¢ pemIeHreM IPABHTENLCTBA BO BCeX
paifoHax crpaHM po/UKHEL GeTp opraEm3onanil PMCC paa pememnst
HIDKEHODHLIX M 9KOHOMHYeCKIX 3a/a%, BO3HHKAIIINX B IPeANpHATAAX
M YUYpPexKIeHUAX paKoHAa. :

Buraucnarensunie uentps (BLI) ocHamawotea GucTpoaeiicTByOMuME
9JIeKTPOHHEIMH BHYIC/IATEJBHBIMI MalIAOAMH M MANIHHAMK JpYTHX
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gaaccon. BI1 ofumio ofcay:KUDAIT BaydHHe YIPORICOHA W KpyUHMe
gpeAnprATIA, Tpelyloliite Goabmoro 00beMa BhIYHCICHMIL.

Ha oclioBe COBPEeMEHHOH BbITHCANTENLHOA TEXHUUKH M MaTeMaTHyo-
¢RIX MeTOHoB y Hac nposojrcH Gospmas padora mo cosjannio asro-
MaTHBUpPOBAHNLIX cncteM yupanaeHna (ACY). 3a 1966—1970 rr.
G410 BHePCHO HA PasinTHHX OpenupuaTuax Goxee 400 ACY, a b me-
pnof 1971—1975 rr. nomkdHo OuWThL BHejapeHo He Menee 1600 ACY,
[Tog ACY uoHHMAKOT cHCTeMY, KOTOpaf BKA0uaeT B ccOA TPH OCHOBHKe
yHIIIIIT: _

1) c6op u ofpafoTka mHpopMAUNHM A BLIJAYa €6 B TAKOM BHI,
koTophii HeoGxoauM A spdeKTHBHOrO BblIOIHCHAA $yHKuME yupa-
pleHHA, _

2) aHaau3 UOaydYentoi uspopManumE A BLPaboTKA OOTHMAMLEEIX
pemnrelnii;

3) cocranjeHIle ONTAMAJbLHEIX [IaHOB HA OEPCHCKTHBY.

Co3paloTca oTpaciieBHe aBTOMaTH3IMPOBaHHLle CHCTCMEl ympaBle-
gua (OACY) IR BHIOONHeHHA KOMIJIeKca odepamiii kak B cdepe
DAaHMPOBANAA, TAK M YOPaBIeHAR OTPAciAblo HA Pa3JMYHHX YPOBHAX
(paiiona, 00JacTH, Lpan, pecmyb.amkm).

B. TPURIMKEHHBIE YWCJIIA
A NPABHJIA AENCTBHIY C HUMH IIPH OBPAGOTKE
UHOOPMANMN HA BBIYUCIUTE/IBHBIX MADMHHAX

1.3.4. O HCTOUHMKAX NMPOMCXORACHNS NPUOTIKEHHBIX YHCET

IIpuGnmKkeHROe 9MCAO OTINYAETCA OT TOYHOTO Ha MOTPElIHOCTD
(oubRy), MOOYCTEMYI0 B COOTBETCTBHH € YCJIOBHAMHI JamHoli 3aiadw,
H 32aMeHAGT TOYHO® HUHCIO B pacdeTHHX (opMyrax.

OCHOBHEIMY HCTOTHAKAME OPOHCXOMKJCHMA NPAGINKEHHRIX THCEJ
ABJIAIOTCS:

1. HorpewHocTh HCXOAHBIX HAHAHX (Pe3yJNbTaTOB H3Mepelui ¥,
pasAndHLX KodOUOMEHTOB, TeXIUOJOTHUECKHX J[aHHMX M Ap.). B1o
HOYCTPAHEMEe TOrPOIMHOCTH, OHA He 3aBHUCAT OT Meroia pemeHHs
aaqaqH.

2. Heroanocts opMyn, MetonoB m Mofedeit. MHoOrwe mpaxTude-
ckne QopMynH measAwTcA OpmGiamxenneMu, Hampumep, Hexkoropue
dopMyarr umomywaloTcA UpE DPa3NOKEHAH NAHHBIX (YHKIOHE B DAXE
C OrPaHNYeHHHM KOJHYECTBOM WICHOB. OJKOHOMHKO-MaTeMaTHYECKMe
MOZeNIM KaK IO TOYHOCTA KO3(pHIMAeHTOB ypaBHeHHH H HCPaBeHCTB,
TaK U OO0 CBOed mOJIHOTe OGKHTHO MPUCIMKEHHO OTPAKAIOT [eHCTBHTeIL-
HLI® YCJIOBMS,

3. HorpemnocTn OKpYTIeHAR, 3apORAAIMAECH B MPOICCCe CUSTA.
llan yMcHbheRNA HaKOMNeHNA MOTPEMHOCTed OKPYTICHHS HpOMexy-
TOYUKe peayabTaTH 3aMHCHBAIT C AONOIIHTSNBHEIMI (COMHNTENLARIM)
8HaKamir,

Ilpu6nmsnennre wmcma, 3ammcamAne B A1060i DO3NIMOHHON cH-
CTéMe, NpH MamMFEHHOM CYeTC OKPYTJAKT 10 OPABHAY: K CTapmeMy H3
or6pacsipaeMux paspAnoB MPpAGABIAIOT MOJMOBIRY OCHODAHIIA CHCTCMBI
CINCIeHNA, B KOTOpOi 3amicaHO OKDYT/AeMoe WHcJIO.

\

“ OOMYHO TONHOCTS PCayIbTATA H3MepeHnil ¥ TOUHOCTH qicha, bblpasKawIero
9TOT peaynnTat, He OIMHAKOBL.
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4. MorpemBocTA, BO3HHKADIRUe OpR OepeBons SACE] H3 oxHod
CHCTCMH CYHBCJGHOA B JPYryio.

Tlpu pemmenna sajaw Ha SeKTPORRRIX BHYACAUTeJbHHX MaOIOHAX
MPRXOJATCA DONB3OBATHCA ABORIHOH, BOCHBMePHEYHOR H JPYrAMH MO-
3L AOEHEIMY CACTOeMaMu cuydciennd. llenwe gdcaa @3 ogHOH HO3AXHOH-
110ff cAcTeMHl B IPYTyI0 NePeBORATCA TOuHO, a [PolHHe — DpAdAMKENHO
(aa EcrkaouenmeM ormedbHHX mucen), [loatoMy npm mepeBope uncel
H3 OgHOHA CHCTSMH B JPYIYIo, KAK OPaBAJIO, ODOABIAAITCA NOMOINATCIb-
Ible DOTPeIINOCT, KOTOpHe OTHOCATCA K HeYCTPaHHMHIM. JTR morpent-
HOCTA JOJM{HL OH'Th MeOblIe (OIPeNIHOCTed HCXOARbIX jaHHEIX. Haopm-
Mep, JAA Toro, 4robnl coXxpaH@Iach TOYHOCTB ODH MePeBON® HeCATHY-
noro sucaa z = 990,45 B anoHYHYI0 3annch, HeoOXo[AMO B ABOAYHOM
aacie coxpamuTe 18 pasapsapos.

TIpu peicTBEAX ¢ DPUGAHIKeHHLIMN 9HACJAAMA HeoOXOOMMO YUHTH-
BaTh TOYHOCTb, 0 KOTOPOM MOXKHO OOJYUYHATh 3HAYOIHM HCKOMHX DeJiH-
HOH, H TOYHOCTB, ¢ KOTOPOH EeoBX0EMO 8HaTh 8Tn 3HadeHuA, B nacTos-
mee BpeMs paspaboTaiu mpaBmia BHIHCIHEN C OpUGIMKeNNREMA
HAC/AMHE, IpAMEeHeHOe KOTOPHX ofJjerdaeT pellleHue PA3AMYHLEIX 3afad,
7aeT BOSMOMKHOCTh BWOMPATEH COOTBETCTBYIOMME NO TOYHOCTH CpPeCTBA
BHEACIATE/ILUOH TOXHUKO M PanfodajibHO HCOOJL3OBATH HX. IIpHMe-
HeHH@ DPaBHJ JeHCToHA ¢ NPRONMIKCNEBIMA HHCAAME 9KOHOMNT TPYH
H BpeMA W NOBHINAET KYJABTYPY BLIYACIeHRIl,

1.3.5. Cunss nmorpemmuocTeii NPAOMDKeHBMX 9HCEN
¢ BepHbIMH 3madanmMu nudpamn

OTHOCHTENBHYI) MOTPEMBOCT BHP&KAT OOWYHO aJEKBOTHOR
npode1o (apobb, ¥y KOTOPOH 9HCIHTENL PABEH gAlUHOE) A 340HCLIBAIOT

1
a

A

=

SmaMematens a/A BHpaiKawT UPEGIHMKEHHO NEJLM HHCIOM, THE @ ~=
ppubiImKeHHEOe sHAYeHA® 4HCIA, 8 A — NOTrpPEemHOCTE €ro,

YeM MeHLIMG OTHOCHTeALHAA HOrpPeIIHOCTH, TeM ¢ Goibmed TOYHO-
CTHIO HBBECTSH PesyJbTAT, HOITOMY B GOJBIMMHCTBE CaydaeB KPHTepHeM
TOYAOCTH CAYKET OTHOCHTeAbHAS IOTPeNEOCTE, IIpm HOMOINA OTHOCH-
TeJbHOH DOrpemHOCTE OOHYHO ONGHMBRETCA TOYHOCTH H3MeDeHHA
JIMHAl, mIomapeit, o0BLEMOB; TOYHOCTH MK YIIOB OUGHMBAKT DDH
noMome aGcoMIOTEOH MOrpeIIHOCTH, TAK KAl HOrPEITHOCTh M3MepeHHA
yria He BABACAT OT BeJHYHEH C€aMoro yraa.

B Tex cayumaAx, Korpa aGcoNIOTHAH MOTPEMHOCTh HEeH3BeCTHA,
a W3BeCTHO JHAIL €6 DpefieJbHOS BEATOHMS, BHITHCAAT AAA XapaKTepu-
CTHKHE TOYHOCTA Pe3YJbTaTa HPefedBbHYI0 OTHOCHTENLIYIO IOrpeITHOCTh
KaK OTHOMEHWO UpefelibHOoM abcoarTHON MOrpemHOCTH K OPHOIMKeH~
AOMY BHAYGHMIO JaHHOR Beanumuud, Ecn#®, HaopmMep, DpROJA:ieHAHS
(oxpyrnernte) wucaa 0,10 u 1,00 gani kaskmoe ¢ NpefelbHOK a6COTOT-
pHoi morpemHOCTLI0 B 0,005, To OOm HMEIT CNEAYIMHS NDefellbHES
OTHOCHTENT.HLIO uorpemaocm:

0,005 05 0005 _ 05
000 =10 B 5% gg =70 " 9%
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OTHOCHTSJbHO TOYHE® TO 9UCHO, KoTOopoe Goamme, ecqm ero mpo-
aurarh 6e3 sanaroii. Tak, HaopaMep, OKPYIeNHOe THCIO 6485,4 otEO-
cATe]bHO TOYHee OKPYIAeHHOTO wWICHa 0,00065 = 1000-pas.

BelMYAEA OTHOCHTEALHOE HOTPEeHmIHOCTH CBA3aHA € KOJHIECTBOM
aHagamux TEP, 3acAYKHBAOMUX JOBEDHA.

3HagamEMH H(paME Npu6IMKeRHOr0 UHCAA ABIAOTCA Bee NUPPR
ero, HadnBasA cleBa OT HOPBOil OTIMINOE OT HYJA H HaNpaso N0 madpH,
aMelolledl morpemAocTh He OGonnme enmannk. Hanpmvep, crexyomue
oK pyT/IeHHE® TACIA WMOIT TaKkoe KOJNMIeCTBO 3HATAIMX 1dp 1 OTHO-
CHTCALHLG OpeAeNbHEE OOTPeIlHOCTH:

'320.02 .+ 5 spavnamux undp, 1:64000
0,00320 ... 3 » » 1:640

OTHocOTeNbHAA NMOTPEMHOCTS OMHO3AATHO ONpefieAeT KOJHIECTDO
sragamx nadp npadmnxesuoro Trcaa, YeM Menbme 3Hagammx unudp,
reM GoJbIoe OTIOCHTeJbHAA NOTPOINHOCTH.

Hynas, CTOAmMEi B KOHOE YHCJA, MOMKET HMeTh JBOAKAIL cMBbica.
Tak, B CAeIYOIMX ABYX 3amucAX uMdpa HYJIb HMeeT Pa3melii CMHCH:

a) 1 ra = 10 000 m?;

6) Ha 3eMHAOM mape B HacToAmee ppeMsa »<upeT 3 680 000 000 wes.

B nepsoM clydae Mhl mMceM TOMHOe COOTHONIeHHMe, M HYIH 3J6Ch
apasAwTcA 3Eavamumd nadpparu. Bo BropoM caydyae HYJIR HOCTaBIeHH
p3aMell HCU3BECTHWX IfiPp, H THCIO HMeeT TOJBKO TPH 3HAYAIMMO
ondpnt.

Bo nalemaHne DyTAHNOL! He cleqyeT MACATH HYJAA BMeCTO HeE3BECT-
apix undp; Jydme YyHoTpeGaAATH ClI0BecHOe HA3DaHIle HJM CTedeHD
necatu (3,68 mMuanmapna mam 3,068 - 109).

Jaa uprOAmKeNHOA OMEHKM TOYHOCTHI OKPYTJEHHHX YAcen MOJb-
3YI0TCA cnocofoM DofcdeTa 4ucia BepHHX 3HavamEX nAdp, Korophii
NO3BOJfeT OUEHNTH TOYHOCTH NpPHOGJAMEHHAEIX HACeA OO CAMOMY HX
lanepTaHAio.

Ecam abconiorHO? 3HaveHAe NMOrpellHOCTH HPAGAAMEHHOr0 YACHa
Gonblile enAEANOH DOCACAHEro 3HaKa, o MeHsIe 10 ef(MANL, TO TOBOPAT,
g10 Bce UAPpPH [AHHOTO MACJAa BepHR, KpoMe HOCHefHeH, KOTOPYio
Ha3HBAIOT COMHATOJILHOI.

IIpu DHYHCHeHREH IPOMEKYTOTHHX 3HaueHHH HeofXoamMo coXpa-
HATL OJHY ILIE fiBe, a WHOTAA H (oJbIIe 3alacRLX NP, B 3aBHCAMOCTI
OT CJOMIOCTH BBITNCJIEHAH.

damacimle mufpH HoBepHA He 3acAY/KEBAIOT H, 9T00H He cMmemmm-
BaTh X ¢ Hafle’KHWME DHEQpaMA, HX OoOLIYA0 HAIIYT B yMeHbMIEHHOM
PadMepe uaM OTHENAIOT OT BePHHIX 3allATOM.

Cymecryror pasuile cmocoGH ONEHKH TOUEOCTA PE3YIbTATOB BH-
uncnennit, Ux moxmo paspennrts Ha crporve m mpuGnmxemsne, IIpu-
GaiKenALle cnoco6u MpAKTHUeCKH He TpeGylT HEKAKAX 3aTPAT Bpe-
Melln ma mx npamemeHue. IIpEGamKeHHMe CIOCOGH OCHOBAHN Ha IOA-
CHeTO [eCATHUHHX SRAKOB (OPH CI0eHMN N BHYMTAHFMI) W 3HATAINAX

:(1::‘1113 gnpn YMHOKeHAH, JiefieBEH, BO3BENCHAN B CTeleHh H A3BAoYeHAA
pH#).
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1.3,6. TouHOCTH CyMMH! H pasHOCTH OKPYFIeHHEIX qHcen
Ecne pama cymMMa DpHOANKeHHHX 3Ha9eHU

S=z;+z3+...} 2,

TO OpefelbRAfl LOI'PEHOCTL CYMMH MOMkeT OLITh fMpeAcTapieHa BRpa-
edBeM

n
| AS lop < Z'A.‘ci s

i=1

rne Az; — DOTPCOIHOCTH CAaraeMblX.

OuennnmHO, MTO OpeACHABHAA OOTPEMIHOCTh CYMMII He MOKeT OHITH
Merbllle OpeaelbHO a0CcOMOTHON OOrPEIIHOCTH CJAraeMoro, HMeomero
HAaTNMeHbIllee KOIMIEeCTBO LeCATHIHNX 3HakoB. IToatoMy B cymme ner
cMbica COXPAHATL DOJbIe JIeCATUTERIX BHAKOB, MeM X OMCETCH B c.ia-
TacMoM ¢ HaAMEHbIIHM KOJIIYeCTBOM JAECATHYNLIX BIIAKOB.

Ilpa BhiunTaBMHn OPROIMKCHHEX MACEN], KOIZA BhlauTaeMoe 6aH3K0
00 BeXHTIIHe K yMeHLIIaeMoMy, HCAe3aloT 3Hadamite undpel caepa,
4TO BHIAKIBACT Pe3KOe yBeJUdeHRe OTLUOCHTEABHOM OmMHUOKH paaHOCTi.
ToatoMy, 9T00R Pe3yabTAT 1MeJd 33aOHYI0 TOYTOCTb, GAMaKHeE TO 314a-
YeHHI0 YMeHbIIAeMOe® U BHIUATaeMoe leobGxojuuMo Opare ¢ Goidbmim
KOJHYeCcTBOM BHagamnXx LWGP RIN NDUMEHATL APYIUe GopMysl.

" HcueamoBeHue sHauyamMx nUp clesa BETPEUaCTCH OPH pPeleH i
CHCTeM HOPMAJbHLIX Yp4aBHEHHH, Npu DHMHCAGAIM KOOPAMHHAT TOYeK,
opefieifieMbIX BacedKaMH (YIrJIOBLIMI W JHHeHIILIMI), M OpY peliennd
HCKOTODHIX JPYTEX ICOAe3N3ecKHX 3ajad.

1.3.7. Toumoers npon3BelieHnA, YacTHOrO,
cTeneHn’ # Kopu

Ilpa yMHOMCHWM © NeNCRUN B Pe3ylLTaTe CHelYeT COXPaHATH
CTOJbKO 3Hawamux undp, cKOALKO AN HMMeeT DpROJUIKEnAoe AAHHO®
901610 ¢ HANMEHBAM KOJANdecTBOM 30avamnx uudp. B npomeskyroysnx
PeayaABTATAX cleiyeT coxpaHars 1—2 3amacHHX 3HaKa.

ODpuamep. Ilycte TpeGyercA BRIYHCAHTDH

a.b _ 8042-20,066

{=——= 0102 =1581,593.

B pmanmom npumepe mce npnbamskeHHmle umcha (e, b, ¢) panu
¢ TPeMs MNeCATHYHKIMA 3HAKAMH R C Da3HLIM KOJUYeCTBOM 3NAHAINNX
undp. HauveHpmwee Koaudecrso (Tpn) sHagamux undp uMeeT ™HCIIO c,
H03TOMY B peayJinTaTe (B uucie ¢) spasammx uudp Gymer me Gonbmie
Tpex. :

P B aToM momuo ybepurhes, MaMeHUD Ipyledunii KoMOOREHT (YHEO
€) Ha BENMYMHY uUpefeldtEOl DOrpeMHAOCTE OKPYIJEHHA ¥ BHOBL BH-
AlICIAHB HHCHO: :

8,042 - 20,060, oo
9= 5100 — = 157387,
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CoIl0CTaBIAA NePBOC H BTOPOE 3MAYCHUA {, BHAHMM, IT0 PC3yanTaT
eCTBATENHIIO UMeeT TOJILKO TPH Bepllble mdpsl, Tak kagk ou owubo-
gyeH TIPHMEPHO Ha 8 nednlx eaMHMAL.

Orvocuredbiast npedc/ibHasl UOrpPeLInOCTh NPON3BeACHHsT 11 YacT-
[OTO Panla cyMMe TpelleilbHLX OTHOCHTENDLILIX MOrpeliHocTeil KOMIO-

HeITOR.
Jl1s OpnBeflGHHOrO UpIMepa mnMeeM

AN —|Ae AL D T 05 05 1
(T)np a b z |~ S04z T 20066t 02 <~ 200
-

AGCOMIOTUYI0 HPEAEALIYI0 DOUPCIIHOCTh BWYHCAANT 00 dopmyne
A
(Af)np=g9q (“qq_>

Jaa mamero mpuMepa HOJdydIM

1582
(AQ)np= —2%)— ~ 19,

l'lp.

4970 NpHOMTKCHHO Panilo Pa3HOCTH HaliieMAHX 3HateHNil g
(AqQ)mp=1581,6—1573,9=1,7.

[Ipn nemeHUR H YMHOMKeHUH NPAGAMIRCEHOTO YACAA 1A TOTHOE
(WIM YCIODHO TOYHOE), a TaKKe TOYHOIO YWcAa Ha NPHOIMKOHHO®
B peaylLTaTe MOJYUYATCA 3navalmiix nudp He Goxblme, YeM HX HMeeTcCA
8 opabminKeHIoM d9Hcle.

Ilpn Bo3BeneAMH B KBajgpaT B pe3ylbTaTe CJeLYeT COXPAHATH
CTONBKO 3Hauamwx nadp, CKONABKO HX IIMeeT BO3BOTHMOE B CTellelb
OpuGJIKeHHOs 9YHCIO,

INpumep. p= d?= 21,042 = 442,06816,

PeayabTaT cileyeT 3allucarhb Tak: p = 442,7, DOCKOJIBKY OCTA/IbHMO
uudpH wHCaa HeBepHH, a clenoBaTEIBHO, WX HeJb3f CIUTATH 3HAYA-~
M., B JaHAOM ODpUMepe COMHUTENBHA (OAGOYHH HA HECKOJALKO
eNINIl) ke NECATHE [0JNHA, ONMHAKO COMHHTeJBHHe [MQPPLI clepyeT
OCTABNAThE B peaynbTarTe, 0co0eHHO eclN OH DPOMeKYTOTHHIH,

OrHocHTeNIbHAA MOrPeIlHOCTh CTeleHN paBHa MOKa3aTello CTeNeHH,
YMHO}KEHHOMY HAa OTHOCHTeJNbHYI0 HOrpelHOCTL OCHOBAHWA,

AAa Bamero npuMepa nuMeeM

Ap o Ad__ 05 1
5 =277 =230 ~ o0
443
AP=w=0.21.

] lpu mapnevennu KBAajpaTHOro KOPHf B NOJKOPEHHOM HMACTe MHe-
obxonmMo Gpate crombko 3masamux mudp, CKOABKO X TpebyeTca
NONYYNTe B 3HAYCHHM KOPHA.

Ipnmep. Haiiu b= YV B = V¥ 3462,193081 ¢ mecTbio 3Ha-
JamoMu  nugdpamu.
Oxpyrassa nogkopenEOoe BHpaskenMe N0 IMecTH BSHAYATIIX undp,

Hafinem b = /342,19 = 58,8404 ¢ NOTPeIHOCTLI0, e IpeBHIMAict
0,00005,
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OTROCATeNLHAA NOrPeMHOCTL KOpPHA N3 npubJjmykeHHOTO "HHCJIA
yMeHbIIaeTcA OpPONOPNHEOHANLHO NOKasaTell0 n KOPHA, ecad n > 1,

Jlasn EHamero mopmMepa MMeeM
Apb _ 105 ~ 1
b 2 346 219 1380000 '
58,8

Ab =‘ﬁm =0,000042.

1.3.8. Tounocrs $yHknud ofmero Bmma
PaccMoTpEM cHaZada (YEKIUIO ¢ OGHAM APTyMeNTOM
y=1(2). (1.3.1)

Ruddepernnpys dyExumio (1,3.1) r aamenna guddepernmant
OOTPEIMBOCTAMH, HalMIneM

Ay=F" (z) Az. ' (1.3.2)

Pasnemmr (1.3.2) Ha'(I.3.‘l), OONYIMM OTHOCHTEJNBHYI0 NOTPOm-
BOCTH $YyHEKOEA

LV,
y (@

Q@opMyay (I.3.3) Moxmo wmonyuuts nyteM anddepeRnmposanma
HaTypaasuoro dorapafma dysrmmu (I.3.1).

HprMep. Buudcaprs NAOMANE KPYTa H OoHOpefeaHTsh a6comor-
HYI0 H OTHOCHTeJHHYI HOTPeIIHOCTH IIOMALH ero, ecli® pagayc Kpyra
r= 10,0 + 0,05 M, YHca0o 7 Oymer cUHETATBCA TOYHHM, MOOCKOALKY
B HaCTOAmMEe® BPeMA 0HO HaBecTHO ¢ 2000 gHaxamm,

Huddepennnpyn $yEKnmIO

P =nmnr2,

- Az, - (1.3.3)

ooayuamM

AP =x2rAr; P=3,142.10,02=314 m?;
AP=3,14.2-10,0.0,05=3,1 M2,
OrBocETeIbHAA HOTPeINHOCTH paBla
AP _ 31 1
P 34T 100 _
OTHOCHTeNBEYI0 HOrPemMHOCTh HJAOMANA MOKLIO OUNpPefedNnTh 'raumo
oyreM puddepeEnEpoBaHEA BHpAKeHAA

InP=Inn+2Inr.
Nveem
05 1

=0+ 2 100 100 °
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Il p u M e p. Ompeaennuts, oo Kaloil A3 YKasaHHHX HIGKe TPHIO-
HOMeTPHIeCKAX (QYHKINME MOMKHO Gomee TOIHO HAHTR YroJ, eciu

u; =sin a=0,00757,
uy =co8 o =0,99997,
uy =tg a=0,00759,
uy=ctga =132,2.
Muddepennapyn Kaxpyio us srux QyEKnui m modaraa Au; =
= (0,5 efUHHIOM MOCHeHEro 3EAKA, JIeTKO ONpej@J]ATh LOOTPEIIHOCTH

yraoB Actj, BHALIDAEMHE UOTPEINEOCTAMH $ynromi.
Jina mepsoit GYHKINKM HdeeM

Auy=Asina=cosa A;, =0,5.1075,

OTcrona

0,5-10-5.2,06 . 105

=+10"
cOoS &

Aoy =
AHaJIOTHIHO HaXOLIM
Acy= 131" Aoy= 1,0" Aey = +0,58".

TaxnM ofpasoM, HanGoaee Toaro yroa Gyaer onpenmeded mo cig a,
XOTA eT0 3HAWGANe NAaHO ¢ ONHMM LECATHYAEIM 3HAKOM M ¢ UeTHIPHLMA
spavammMn undpamm. Haubonee TpyGo (¢ morpemHOCTHIO, PAaBHON
+2,2') yrox Gyaer ompenelieR IO ¢OS o, 3HaYeHN® KOTOPOro HEMeeT HATh
NeCATHYHLIX BHAKOB M NATH 3Havamux nuadp. 3necs NpasHio 3HAYAIMAX
undp se peiicrbyer. Ilpw memonnpaoBannmd Ta®JAN HaTypadbHBIX SHa-
qeHAli TPEroHOMeTpHuecKHX (PyHKnuH Goxee TowHO yroa Oymer ompe-
Aelell mo TOH TpUroHOMeTpAdeckoid (ymKmEH, KoTopan OHcTpee H3Me-
HAETCA B OKPeCTHOCTH JNIAMHOTO YTJa.

Ecin $yEKOAA 3aBHCHT OT HeCKOJIBKAX He3aBHCUMBIX apryMedToB

y=7(Z1) T2y + .y Tp)

To mpefelbHYO aGCOANTHYI0 OOTPEMHOCTb 60 MO:KHO BRIpa3HTh $op-
Mynoit

n
of
Amp=<< 2 | F Az, l '
i={

rie Az; — mpefeabHHE DOrPEMHOCTH APryMeHTOB. .
Buancnenman mo gopmyne morpemHocTh PR 3HATATEALHOM UHCIE
apryMentoB GyneT cHILHO HpeyBeJmdeHa, H0OTOMY HOpPE nr:i> 3 3a
ipefesLEYI0 HorpemBocTh PYHKTUM 06mero Baga o0uaB0 BepyT yTpoe-
HYI0 CpeqHION KBAZpAaTHYECKYH HOTPRIIHOCTH, KOTOPYM BHTMCIRIOT

uo (opuyne
n of .
Wop=3my=37/ X (7o mei) -
i=1
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Meorga Tpebyercs ompenelfTh HNOTPEMAOCTH HECKOIBKHX apry-
MOHTOB 10 34/aBHOH OOrpemHocTA $yHKOEA. TaKafd 3amaya Haak-
Baerca oOpaTHOX Bagaved TeOpHE Morpemuocteli. 3peck Doaydaercs
OfIHO ypaBHEHHe W HECKONBLKO HeM3BeCTHHX MOrDeIHOCTeli apryMen-
TOB, NoaroMy 063 NOTONANTENBHHX YCJOBUMl 3aKady PemuTh HelL3A,
3a pnomoauWTeNBEHEHE YCNOBHA ¥acTo OepyT NPHHIHMN PaBHHX BJIHAHMI,

onaras, 970 Bce gacTHHe Auddepennnann 7o Az; OJIHAKOBO BINAIOT

Ia OTHOCHTeJABHYI HaW abconloTmyio morpemnocTs QYNKIHHA, T. 6.
11071araoT

ot of
oy | = o

of
EA.I"

e . .

B. PALIMOHAJIBHBIE NIPMEMBI B METOObI NPHMEHNEIINA
MNPOCTEVIIHAX BLIYACIANTEJIbBHBIX CPEICTB

1.3.9. BrniGop cpencTs U OpAeMOB BbITMCICHHIT

Cpencrea @ OpHeMH BOIYMCIONHT BMORpPAT ¢ YTeTOM TOUHOCTA
WCXOAHKX [JAHHHX W Bago6HOCTH DOJNYYOEWA peayJbTaTOR B Kpat-
galwwmit cCpoK ¢ HeoOXommMOR M JFOCTATOYHOH TouHOCTbIO. Ecam BHum-
C/ICHUA Be[YTCA OT CaAy4Yas K caydaio H TpebyercA Heoublmas TOYHOCTH
Pe3yIbTaTOR BHUHCIeHm# (2—3 sRagamue qmdplr), TO B BTHX clHydamax
clieqyeT OPHMEHATE Jorapu@MAdecKie JMHOHKH (P TOM HHCJe M cOenu-
ANbHHE), KOTOpPHe OPH HCMOJb30BAHNU PAUOHAJBHLWX OPHEMOB JAlOT
BO3MOKHOCTh NOJXYYATH OTBeTH ¢ OGLICTPOTOM, C KaKoll giicia saUmch-
BalTCA Ha Oymare,

Ilpn BuuncieHun na JorapaMAYecKod JAuHeilKke HaNO CTPeMNThCH
CBOOMTh K MUHAMYMY TlepeABH)KeHMe NBUIKKA, @ LPH BhIYAC]IeHHd
Ha apnpMoMerpe BpameHne PYKOATKH NOKHO OLITH MUIMMAaJbLHEIM,
Tak, Banpumep, OPH BHYHCIEHAR OPOLHEHTOB CJeAYeT OOJIL3OBATLCA
thopmynoi

100

X,-%:—n— a;=ka;.

3 a

i=1

Ilpn BHgucAeHHu Ha JHHeiike Koadppunmment k He 34UICHIBACTCA
M HO UWTAeTCA H BCe MPOUENTh NLITHCIAITCA DPU OHOM HJIH HNPH [BYX
OONOYKeOAAX ABHKEKA. Ilpn BoiyicneHnn Ha apHpMomerpe KoadduueHT
k suancafeTca ¢ neoGXOOMMBM H AOCTATOYOLIM KOJINTECTBOM 3HAYAIX
nndp, a snageHus X;% HDaxomAT, HOJBIYACL NPUCMOM IOYMEOGSKemns,
Ges rameHnHs CYETUNKOB.

Ecau nposoparca BuIYACIEHIA IO ONHUM W TeM e (opMynas
O pedyAbTaTH Tpebyercs 3HaTh ¢ 2—3 BmayamuMn nuppaMm, TO BhI-
TOAHO MCOONB3OBATH HOMOTPaMMLl, 0co0elnlo B MOJCBHIX YCIOBMAX ™.

Ilpn sHagaTenbHmx ofmeMax BRIGICIeNNH, B0 He NPeBLIIIAKINIIX
OJTHOTO TeXHHKO-MeCANa, BHICOAHLIM CPEICTBOM BHIYNCJEHAH ABIAITCA

*Cm. E. . JlapdeH Ko MeXxaAusalMA BHIACIAUTENbHHX pabor, M.,
Teomeauamar, 19586.
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y;4ABIUINEIG DEITHCANTE]BHbIE MAIWHAI (ocoberro IKBM) n paaniigHke
a0ITIUBL € JIOCTATOYHLIM, IO He WBIHNIHAM KOJUYECTBOM 3HAKOB.

BecbMa Ba)KHOe 3Hadelllle MMeeT palHoHAABHHIE HOPAJOK pacHo-
70/KCHHHA OTAENbHEIX JeiCTDHi, ofecneynRaOmMui YeTKOCTDL BHIYHCIE-
yuii. JIf 9eTKOCTA I OHICTPOTH BHIYACICHUA BeAYT IO ONpe/IeNeHHOM
cxeMe, B KOTOpoOil Kajoe BXojsfiliee B BHIYACICHHe HHCIO 3AMHCH-
paeTCfl HA 3apaHee OTBefleHHEOM s Hero Mecte. IIpm MaccoBHIX Bhrai-
caellIfIX CXEeMHBl 3apaHee Pa3MIO;KAIOTCA Ha Jwcrax GyMmard onpejedien-
joro paavepa I Ha HMX MpuBoAnTcA GOopMYia, B COOTRETCTBHE ¢ KOTOPOI
cocTanjeHa cxeMa. Tanme JNMCTH HAa3BIBAKOT Gna}muaml miIn PopMyan-
paMu. CxeNa cOCTABIAOTCA C YyUeTOM PALNOHAJLHOR OPraHHMB3ALUH BhI-
yrcTJenwil H o0jerdenysa HX KOHTPOJA M pacciliTaHa H4 IPHMeHEeHTe
onpefelleHHHIX CPefCTB BHAUCIeHNit. llcmoab3osanne Xopowo cocra-
pICHHOH CXeMH cIocofcTBYeT MeXaHH3AUMd BHYHCAHTEIBUOH paborH,
cBOAA e¢ K BJIeMeNTADHEM OfHOOOpasHBIM oOmNepaLiifiM.

Bceraa HajiIeXHT HOMHHTE, 4TO 0e3 NpoBepKH DPe3yJbTAT BLIYH-
cneturas HemapeskeH., [loka npoBepka oe mpomHsBefgeHa, BLIYACAEHHe
Henh3Ad CYHTATH 3aKOHYeHHHIM. JlioGoe meiicTBHE MOKIIO IPOBEPHTE,
[I0BTOPHA €0, HO TAK KaK MPOCTOe TIOBTOPEHNC Malo HajesmHo, TO
NOBTOpPIKE BLIYNCTEHAA CleAyeT HPODePATL MO KOUTPONLHLIM Gopmy-
7aM IJIH BLITIOAHATH KaKnM-1u60 papyruM cuocoboM. Hampmyep, KoHT-
POALHOE CIHOMKEHHEe HeCKONLKIX WYlced Ha cyYeTax CleAyeT fearb
He csepxy BHII3, & COI3Y BBch.

1.3.10. PainuoBanbHbIe NpHeMB! BHIZHCICHUH Ha apudmomeTpe

HanGoasnIryio NpoH3BOANTENLHOCTh TPYAa NIpH pabote Ha aphdMo-
Metpe ofeclleqdBAlOT OOHOTHIHHE WPHCMB BWIWCIeHH, Tpedylomue
MIHHMAJALHOTO KOJHIecTRa YCTAHOBOK I ralleHid 4ucets, a TaKkxKe MIHN-
MaJLHOTO KOJHYeCTBA NOBOPOTOB PYKOSTIH.

IpH yMEOKeHHN HECKOJIbKWX YHCEX NMa OJHO U TO JKe YMCIO HY:KHO
3TO YHCIO CYHTATh 34 MHOMHMMOe, YCTalOBUTL ero Ha OapalaHc H yMHo-
aTh Ha DCe JaHHHe MHOKATear. IIpu aToM meT HamoGHOCTH I'ACHTH
COMHOMKHTEIN M Pe3YABTATH, a Jy4ile BpameHNeM PYKOATKH IO Xony
Il ODOTHR XofAa YacoBOH CTpeiAKH nogbupath Ha cyerynmle o6oporToB
H0BRIe MHOKHTENH M NOJIYYATh Ha CYeTYNKe pe3yALTaToB HOBRIE NPOu3-
BefleHlA, T.e. HCMONK30DAThL DOPHEM IOYMIQ;KeHIs.

Heledne Ha OJJEO W TO JKe YHCJIO Llelecoo0pasHO 3aMeHAThH YMHO-
AeHieM Ha BeiNINHy, o0PaTHYW MeMNTeN0, ecll feleHHe IOBTOPA-
eTcs Golice Tpex pas (STOT NpHeM MOMKHO PEeKOMeHJI0BaTh, HalpHMep,
TPH pemeHHn CHCTEM JWIEMIKX YPABHEHHH), NPH 3TOM MOJE3HO IOMb-
80DaTheA  Tabauneil oGpaTIEIX BCIIYHH.

HeoGxoanmo orgerdTh, 9TO LpM BLIMACACHHUN HA ApAGMOMCTpe
Ia 3anmuck 3atpaznBaerca okono 30% DbpemenH, MoTpeGHOTO HAa YMHO-
HeHlle, u onroxo 20% , TpeGyeMoro Ha pelleHHe ABYX uHceJ. HpoMe
TOTO, OPOMCH(YTOYHEIe B3amICA I NOBTOPHEE YCTAHOBKH ADIMIOTCA
AOUONHUTENbHMMH HCTOYHAKAMHM omubox. [10aTOMy HDafi0 CTPEMHTHCH
BUYICHATL Gea 3amicH DPOMeKYTOUNHX peaynnTaton m Ged mOBTOP-
NWX yeramoponr unce.

lpu maBrevennn KpafipaTHOrO KOpPHA Ia apmdMomerpe yaobxo
HoXb3oBaThCH OpNGNmKeHHOH HOpPMYAON

)

V—=%0.5+0.5b=b1.
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TAe b — opmOAMIKeHHO® 3maveHHe KOPHA, D3ATOe Ha Joraprmuye-
CKOH NMuHeHKe WK HaiileRAOe KAKHM-HEGYAL APYrAM OyTeM ¢ 3—4 sHa-
nammmy nu$paMm, Ecau 3EageHde b B3ATH ¢ TpeMA amavamqaMm Hud-
paMg, To by OOJYSHATCA C MeECTRIO, & ¢CJA b B3ATH C YOTHPLMA 3HaTa-
mava nedpaMnr, To b, ODONYIHICA ¢ BOCEMBI0 3HaJAmAMH nEdpama.
Ilopsagox meiicTROii paccMOTPRM Ha clefylomeM OpmMepe.

ITyers Tpebyercs ompeneanth

VB =V¥206493,5114 ¢ mecTplo 3Havamumu uudpam.

Okpyraas noxxopeAnoe BHPaiKeANe [0 MecTA 3Hadamux mnadp
H B3AB Ha JHAHeiiKe b = 454, maiineM

VB=V 20649 = 2046529" 0,5-40,5 » 454 = 454, 416.

Ilpn aTOM BH4AcHenHe Hajo BecTH (e3 DPOMEMKYTOYBHX 3ammced,
UpHAEPKIBAACE CleYIOMero MmOopAfKa:

1) smavenHne B paspeanTh Ha 3HaueHHe b, MOJYYNB Da CIETIAKE
ofoporon mecth amavammx udp;

2) mOracHThL cueTd4nK peayanraroB (cOpocHTL ocTaTok) m Ha Gapa-
6ame ycramomuTh wHicao 0,5;

3) ppameBneM pyKoATHKH apndMoMeTpa OOKA3AHNA CYeTUNKa 000~
3'1'03 CBECTM K HYI0, TOTAa Ha CYeTIHKe PeayJhTaTOB MOABUTCA 9MCIIO

b+ 0,5;

4) me racA cueTduKa peayansTaTtoB, YMBEOxKuTh 0,5 Ha smadennme b
@ Ha cYeTYEKe Pe3yJAbTATOB DPOINTATh 3HAYEHNE KOpHA by = 454,416
¢ INeCThI0 BEPHEHME 3HAYammMn widpadm,

a.b-c
Berpaskenne —3 BWYHACAAIT CJeAYyomnM obpasom. IHpoma-

pefloRde @ + b moaydaoT OOGHYHKM myTeM Ha cvuerdYnke pe3yAnTaToB,
HOCTe Uero TAacAT caeTIHK 060pOTOB I HA PHYATH yCTalaBIABAOT TIMCIO d.
HMeonieeca Ha cueTYNKe pe3yabTaToB UpowspedeHus @ - b peasar
Ha d m Aa cdYerumke oboporoB moayuawt (¢ - b)/d. [locae sroro, ne
racfi ¢c4eTIMKOB 0GOpOTOB, Ha PHYArd YCTaHABANBAIKT 9NCIO ¢ H Dpa-
AT PYKOATKY B MOJOKKMTeNpHYIO CTOPOHY IO Tex nop, NoKa He HCIe3-
HOT HHCJIO, CTOSMEee HA cYeTIuKe 000pOTOB, TOrja La CYeTYNIE Pe3yhb-
TATOB MOJNYYATCHA BHIpaKenne (a + b - ¢)/d, M3 KOTOPOTO H3BJEKALT
KBJIPATHHA KOpeHh OO cmoco0y, HManodieNHOMYy Le.

PaccMorprM eme mpmep BmulicneHnsA na apondmomerpe obmed
apEdMeTHIecKOE cpepmHH Do dopMyne

gT1P1tasPat. . +anps .
pitp2+t.. 1 Pn

Ilepen BunonHeHHmeM peiicTBUil B HMamedM pa3pAfle Ha KpaiiHeM
OPaBOM pHIYare yCTaHABJIHBAIOT efITHANY, B BRCINX pa3psnax ycrama-
BABBAKT MACIAA ¢; TAaK, ITO0H BHICHHe pa3pain CYMMH LpoHaBepemnd
HO BHINIF 8a NpefeNhl CYeTIAKA PeayaLTaTOB, HA KOTOPOM B BRICIIAK

n n

PaspAnax MOAYSHTCA Y, ajp, & B BASMAX Pa3pApax 2 pi. Jenenme
i=1 =l
OpOE3BOJZAT OORYELM OmyTeM (MeTONOM HOCHE[0BATeJLHOIO BHYATAHAM
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n

jeauTens 13 neammoro). CyMMy Y| pi MOMHO CHATE CO CICTIAKA Peayllb-
in
;a70B, YCTAHOBHB ee Ha PHYAIAX i NOBOPEYB PYKOATKY OfuH Pas B o
paTHOM HANPABIENHI; NOUYTHO JTMM 6yneT DPOKOHTPONMPOBAHA YCTa-
n

HOBKA Zp; fga puvarax apm¢momerpa. Ilpnm Goiapumx sHa9eHHAX 4}

i=1
aplpMeTATIeCKyIo CpefuHy ClejyeT DHTHUCIATL IO dopmyme

n

D et

ie={
z=ayt——,
2 b
=1
TAC .
A gr—=a;—ayg.

Fea sanucH OPOME/RYTOYHHX fFAaNOLX Ha aprfMoMerpe MOKHO
BLHYHCIATH PAR APYTAX BHDAMKeHHH.

K wncay sdpeKTHBANX CpPefcTB, KOTOPHeE IHAPOKO HCOOAL3YIOTCA
NIpn BEYECASRNA Ha ApEGMOMeTPaX H PAa3THIALIX KAaBHITHLIX MAaMMHAX,
OTIOCATCA pPA3NHIHOro pofa Tabammel.

1.3.14. Buifop B HenoIb30BaHAE TAGMI, NPA BHRYHCICHAAX

UnKeHepy-Teofe3dCTy HPAXOAMTCA MOJb30BATLCA Pa’ljHYHLEIME
TabanunaMu, COCTABNAEMHIMH [NA ONpPefeleHEHX (YHKIA.

Tabannul ofH9HO fAeaAaT Ha ofmme W chenwaldbRHe. OOmuOMH Ta-
6anmaMn ADIAKTCA, HADPAMEP, TaGAnOW JorapufMoB wmcex, Tabamum
YMHOKEENS H felleHus, Ta0aIuOoW KBajpaTHHX KopHedt m T. o. Ilpmme-
POM COeNUANBHHX Ta0JUI MOrYT CJAYKATH TaOJUOHW NpeBHIMeHNit,
TaInOH OprnpameHMit XKOODAMHAT, TaOJWIK pasMepoB DaMOK I[LJIaH-
meToR U T. 1.

Tabanus paspenswoT OO CHCTEME PACUONOIKeHHs Matepuaia. Ma-
Tepuall TaOJHL pacloJjaraioT IO ONpefeleHHOMY 3aKOHY TaK, 4ro0u
oEH ORI KOMIIAKTHH, YAOGHW @ mo HAM MOKHO OHIo GHCTpo Ha-
XOOUTL HY;KHhe BeauameH. Ilo cmcTeMe pacmoJosKeRHAs MdTepnalia
Pa3anuajpT TaOnEUE ¢ OgAAM, OBYMA, TPeMA BXOHaMHE H T. . Umcao
BXOJI0B CBA3aHO OOHYHO ¢ AHCIOM apryMeHTOB YHKOWH, AAR KOTOPOil
COCTABJIEHK TAGIMOH.

Tabanuu cocTapIAITCA ¢ pasEHM ¥HciIoM 3HaKoB, HanpuMep,
UDH reojeanyecknx BHYHMCJACHHAX NPHMEHAIOTCA Talbmimul AorapuMos,
WMeIlHe oT wWeTHpex M0 BOCHMH 3HaKoB., Tabiumu HaTypasJLHEIX
BHa4eRAN{i TpuroHoMeTpHYecKAX (YHKOEWE HPHE TeX jHe BHYNACICHAAX
OPHIMEHAIOTCA OT NeTHpeX3HAUHLIX N0 AecATAsHaunux. He Geapasauano,
C XaKuM wuicaoM sHakoB ymoTpeGasTh TaGuENH [IA TeX WIH HHHX
BLunCcHennii, Moxno BHOparh TabaANM ¢ NeNOCTATOYHLIM WHCIOM
3““‘0!3. M TOTHa He mOJAyYHM TpeGyeMoil TOYHOCTH B Pe3yJbTaTe BblUl-
Clenmit, ecan gaxe GyleM onmepApPOBATH ¢ TOYRHMA mMcaamir, Eceam
:OiLMeM Tabanuu ¢ GOMBmEM uMcIOM 3HAKOB, 9eM Tpebyercs, TO 3a-
n]r: TIIM MHOI'O PPeMeHN Ha BHITECJACHHS, JHAYATEIHHO HOHHBHM NPOHA-

AUTEALHOCTh BLIMHCANTEALHOIO TPYAA. IIpE BCeX BHYTHCICHHAX
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HeoGxoqnMo BHOupats Tabanubl ¢ NEOOXOMUMEIM A AOCTATOYNLIM Yu-
CJIOM BHAKOB B 3aBHCAMOCTA OT TOYHOCTH MCXOJHHKIX NaHAKIX H Tpebye-
MOif TOYHOCTH Pe3aYNETATOD BHIYICIEHWH.

B nacrofimee BpeMs, B CBA3N C OpHMeHeANeM Pa3JAIHKX BRITACIM-
TeJBHKWX MamuH, 0co6oe 3Havyesiite HMEIOT TADNAUL HAaTypaJbHBIX 3HA-
9eHnii TPUrOHOMETPHIeCKHX A APYruxX QYHKLNII, XOTA Y:Ke CIKOHCTpPYH-
POBaHBl HACTOJbHbAE MAlITHK, HA KOTOPLIX UATypajlbHLIe 3HAUCHHSA
TpHronoMerpAYeckux ¢QyHKOni onpemcaANTCA 3a [OAN  CeKyHAM
(em. 1.3.15).

OCHOBHLIM JOCTOMHCTBOM BCAKNX Ta0aWL ABAATCA Yya006CcTBO
HX HCMOIL30BAHUA B OTCYTCTBA® B HilX OMMOOK (0me4YaTok).

Ilpr cocraBaennn, KOHTPOJN® H yOoTpeOiemnn TabJjmm HCOOMB-
3YHT KOHeuHnle pasHocTH. HammmeMm ¢yHKuuio

y=1(z),

3HavedAne KOTOPOil ompefefleHO NAA PAKA PABHOCTOAIMX BSHaYeHH
aprymemnToB

z9=a, zi=a-+h, z3=a-+2h, z3—a+3k \mT. [0

- Ecan HeaaBHCHMOL DepeMeRMofi £ fanaTh KOHEWH0e NPApalleHnde h,
$yHKOEA Dony4wHT UpHpAmienie, pabHOe

A'yy=yxin—Yx-

dTa pasHOCTh HA3LIBAETCA KOHEUAOH Pa3HOCTBIO MePBOro NOpAfKa
$yERUnE y, WA DepBoil pasHocTbio. Brophie pa3smocTd, MJIN PasHOCTH
DBTOpPOro HOPAAKA, COCTABIANTCA W3 MePBLIX pasmocTeil

A"Ye=A'yren—A'yy.

TpeTsr pa3EOCTH COCTABAAIOTCA M3 BTOPHX Da3HOCTeH

A"ye=Ayyrh—A"ye n 1. II.

TaGaugnsle pa3HOCTH OOLITHO 3ANHCHIBAIOT NEALIMH QHMCIaMA B eqA-
HANAX MJIajmero paapsna 3naueHnil PyHKNON, NAHHWX B Tabamoax.

O MpaBNALHOCTA TAOIMI MOYKHO CYAWTH NG NOCTOARCTBY KOHednHX
pasHoCTeH.

Ecia pas ueanix paouoHAJAbHbIX (YyHKOHI KOHe4Hhle PasHOCTH —
OOCTOAHHEE BJWIAHbLI, TO IJA TPAHCUCHNAPHTHHIX (YHEUmE aTOrO
He Oymer. OmHako W A 9THX (PYHKUME KOHeYWHe PA3HOCTH [0CTA-
TOTHO BEICOKOrO HOpAAKa GAM3KM K MOCTOAUNLIM M HMH MOMHO HOJb-
BOBATHCA NPHA COCTABIEHHA W KONTpode Tabamm.

IIpn wncmonbzoBaHEA TAGAAL ODAXONATCA NPHMEHATH PA3JIAIHBIA
MATepHOAANMORHNe $opMyurl, Ecam Bropeie pasmoctu | Ayy) | < 4
eNUANL DOCJAeNHer0 3maKa, TO UMA H UOCJHeAYIOMUMHA pasHOCTAMY
MOMHAO npeReGpeds W OONbLAOBATHCA JHHEHANM (IPOIOPIHOHANBHEIM)
nareprnoanpopanuem. Ecnm | Ay, | &> 4 eanunn, a | A"y | <3 7 epu-
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um TOCHeJNero agaka, To 6es DOTepu TOTHOCTH MOMHO NONYCKATH
pETEPIOATpORaHEe To fopMyie

t(t—1 ”
!I=yo+t‘Ayo+—(2—)A o

Npn aToM 3HaueRNe i olpefiedserca fo dopyyie

T— g
h L]

=

e o — TaluMYHOe 3HaveHHe apTyMeHTa, COOTBeTCTBYIomee Tafnmd-
moMy 3HaueHN0 (QYHKNEN y,; z — 3ajalHoe 3HaueHHe apryMenTa,
c00TBETCTBYIOMee HCKOMOMY 3HadYeNMio QYHKIMI y; h — war tabamim.

I KIABUIIHEIE BLIYUC/IMTEILHBIE MAIUMHEL (KBM)
H UX IIPMMEHEIIHE

1.3.12. OcnoBunie DpuHEUENbI YerpoiicTBa m paseuTasas HKBM

KBM — 5TO MamIWHK ¢ PYyYHLIM BBOIOM HNCXOJIHAMIX JAHAKIX o pyd-
BLIM ynpaBieHHeM pafoToii Ha HMX NyTcM HaKXATHA Ha COOTBETCTBY-
romre kiaapimna. CKOHCTPYHPOBaHO M NpPUMEHMETCA MHOIO PasiMYHEIX
KBM: cymMupyomux, TabJHIHEIX, BHIYUCIHTJBHEIX H JP.

Ha bpHuHMcaATeNbHHEX TaOJATHBEIX MAIIANAX MOMKHO 3AIHECHIBATH
He TOJBKO TMCIA, N0 M OYKBeHHHI TeKCT, ITH MAIIENL HMeXT NOBOILHO
CNOKHEIe YCTPO#icTDa, NMpHcHoco6ieHALIe NJIA COCTABJCINA Pa3INIHEIX
BCAOMOCTeH M NOJNYYeHHA ATOIOB KaK Mo CTPOYKAM, TaKk M HO cToAOImaM
De;I0MOCTH.

Jnsa IMKeHepHHX R YKOHOMHYeCKHMX PpacdeToB Hanboibmliee pac-
NpocTpaHeRle NONXYYHJIM KJIABWIMHEE BLIYMCINTCAbOBeE MalImHLI:
3JeKTPOMeXaHHYeCKNAe, ' peJieiiAkle W 9JeKTPOHHLIS.

HMeroTes diaeKTpOoMexaHAdYecKie MAIIMAEL HOJNYaBTOMATHYECKNe
R aBToMaTH4ecK®me. IlolyaBroMaTHY9ecKMe MalIMEH  (HampwMep,
BMII-2) — a10 Takme, mpu paGoTe KOTOpHIX NepefBHieHH® KapPCTKA
N3 paspAza B pa3pfAfl M yOpaBleHHEe XOJAMH MAaNiMABI OCYINECTBJISAETCSH
BpyaHyo. Onepauma [elieHAA Ha DOJYAaBTOMATHUeCKHMX MAIIHHAX
BHIONHASTCA aBTOMAaTHYECKH.

ABTOMaTUYecKUMN KJIaBumAnMH MammBamu (BMA-2, CAP, CAPC,
«'leﬂ-lla'rpou» ¥ [p.) HABKBAIOT MAMIAHH, ABTOMATHYCCKH BLINOJHA-
IouMe yMHOXenne n geieEne uncend. Ha Bcex KBM rtuna «lenmarpons
)71?06}10 BHYHCAATE 0e3 HPOMEKYTOUNHX BamlMcedl BRIDA)KeHAA BHIA

Z (a1 bi/cy).

=1

Honyanromatuueckue # aBTOMATHIECKHE B/IEKTPOMEXARNIECKe
MAIMNE KOHCTPYMPYHTCA Ha MPAHLUMALAX: OJHEDPOBCKOTO KOJECA, CTy-
NeHYATLIX BaJMKOB M NpPONOPLHOHAILHOIO DHYATa *,
—————

* Cm., HanpuMep, 1. T. JTapueH K o, «MexalnudaldA BNYKMCIUTCALRRX
PaGors. M., Teomcamspar, 1956, crp. 149—154,
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‘Bonpmyim cremeEp ABTOMATHA3ANNH . BMSHMCAATEALHOTO MpoNecca
AMEIOT peleiiEkle KIaBdEHe MamuHH (¢Batkar, «Bmabmmoes m np.),
OHA.OTIAYAITCA OT BIeKTPOMEXaBmAYECKHX MAIINH He TOMLKO MpHH-
UAlaM¥ KOHCTPYKOHA, HO. W CBOEBMHE BKCHAYAaTAOHORHLIMH [JaH-
HHMHA. ’

B mocnepHEe rofk y HAC R BO MHOTHX [PYIMX CTpaHAX CTaJd
BHOYCKATH DJEKTPOHHE® KJABAMHLE BHYUCJAATe/AbHEE MAIIMHN
(9KBM), Korophe 06aapfaloT BHICOKOH HaNeXHOCTHI RefecmIyMHO 3a
nond CeKYHH BHIOOJHAIOT apudMeTHueckie W HEKOTOPHE JIOrUTIECKHe
omepanuu.

Illmpokoe MpmMelleHNe MPH HEKeHOPHEIX M SKOMOMMYECKNX pacde-
vax Bamam OHBM «Bera», «lckpa-12», «Mckpa-1122», «Daxa-22»,
«3oeMTpon-220» m np. ’ )

Hexotopne ra OKBM sameHAnTCA HOBRIMA, Gojlee COBepMIeHHMMHA
MOAYUPOBOJEBKOBLIME MAamAHAMH, UMelomuMn 4—6 perucTpoB u
Gosee, 9TO fiaeT BO3MOYKHOCTH HOYTH BCe pacdeTHl B NAMMX CHOLHAAdL-
HOCTAX NPOM3BOANTL §63 IPOMEMYTOYHHX 3ammcefi.

Perncrp — aT0 n-paspAgHoe ycTPOHCTBO 3ADOMAHAHAA W XpaHe-
HAA gucen. B pasaux DHBM koangecTBo paspAnoB B pericrpax GbiBaet
pasEuM: or 6 ;o 16 m Gonee. B mocienHee BpeMA CTAAFM BLIIYCKATh
JHBM Ha mHTErpajbHEHX cXeMax, 9TO HO3BOAHJIO0 YMeHBINTL o6mmii
Be¢ fo 1,5 Kr m pasmepn MamuH [0 4 X 7 X 25 ¢M N YBeJATHTH HX
HAJIOKHOCTL B pabore, ’

JlIA DOBHIMEEHMA IPOM3BOANTEILHOCTE Tpyna EHeoOXOAMMo CTpe-
MHETHCA BHIIOJHATH DRITACHeHNA 063 NIpPOMeMYTOYHLIX 3aMice, TAK Kak
9TO OfHODPEMEHHO YMeHBIIAET MPOMaxh, KOTOpWe NOABAAKTCA OPH
HACTOM COACHBAHEA 4ACEA CO CIETIAKOB, & TaKike CENBbHO yMeHbINaer
BINAHEG UOTPEITHOCTeH BHIIMCHONMI HA OKOEYATeNBHHIH pe3yibTaT,
ATO 0c00eHHO BaXHO OPR BHYECJACHMM OO0 CAOKHHM dopMynam.

1.3.13. Onexrponnana klapAIDAAA
BHUHCAATeILRaa mawrmHa «Hcekpa-12M»

MamwAa CKOHCTPYEpOBaHA Ha MHHTETpaJbAHIX CXeMaX, AMeorT 4
OoNepPATMBHLIX PermcTpa W 2 perAcrpa maMarA. Ha mndposom mEmmxa-
T0pe BHCBeUMBAlOTCA Wicaa a0 16 paspaAnoR, BHICBeTHBPAaeTCA BHAK
WHCclIa, HOMep WHAWNUWDPYEMOTO PerdcTpa W 3HAK OepelONHEHAA pern-
cTpa. MampHA aBTOMATHYeCKN OeCIIyMHO BHIIOJHAET BCco apndMerdue-
CKHe oncpamMM H HM3BJeYeHMe KBagpaTHOTO Kopms, Ha Heir ynobmo
aponsporAThH 663 MPOMEKYTOYHHIX BaNACel PA3NNIHHE Teofe3dTeCKHO
OHITACHAGHAA, C YYeTOM 3HAKOB YHCeJd H MeCTa 3aNATON B HEX.

Ilepen, HawafoM BHYACACBHH MANIMHY HeOGXONNMO OpHBecTH
B pabouce cocromnme, IIpenpapmTesnHO HANO0 DPOBEPHTL, YCTAHOBJIEH
JA DpefioXPaHMTOJs CeTH Ha TpebyeMoe HampAeEHe. 3aTeM, NOC]e
BKJIIOUeHAA ITHYPA B CeTh, TyMOJep BHIKJIIOYATeAA OOCTABHTH B HOJO-
seAre «BHJI» i mo AcTeseEmA 3 MUHYT Ha)kaTh Ha Kiasumy «C» (Kia-
pama 77 ma pue. 1.3.2). Ecam Bo BCeX pa3psAnNax MHANKATOPR 3Aro-
PATCA HYJd, TO MamARA rorosa K pabore.

IIpn mosBneHAR Ha MEOEKATOPe BHAKA mepemodHeHTA (pmc. 1.3.3)
NIA NpUBONenHA MamAHKE B pabouee cocrosaHme BeoOXOQAMO HAMKATH
KIaBmIIy cGpoca perrcrpa KaaszaTypH «CHy» (knavzmma J ma pac. 1.3.2).

Ilpa pBopme umena HammMaloTCA TpelyeMule Kiapvmm nH@popoid
KN1aBEATYDH ] ® Kiapmma sanarok 27, Umeao KaxaHE pa3 BHCBeTd-
paeTCA HA HHJAKATOpe.
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Jlna YcTaHOBKH He0GXOAMMOro Ko/AvecTsa MECATAMHHX SHAKOR
p uHclax CLYMHT SPaIalommica fBcK § ¢ Bugexcams 0, 2, 4, 6, 8, 10,
¢ 1I0MOMIBI0 KOTOPOTO NMEPEeKIII0YaeTcA MON0HeRne 3ANATOH. YuHTHBAA
KOJIAYeCTBO 3Hadvaminx nudp, IMEOMAXCA B ACXOARNX JAHHAHX, H KOJIH-
wiecTBO TpebyeMuX 3Haganux nadp B pe3yabTate, MO/KHO IpBOIMKeHH)Y
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Puc. 1.3.2. Kaasmarypa OKBM «HMckpa-12M»

1 — umanmma cOpoCa PerMCcTpa KIABHATYDH, § — KJABHIIA YMHOMEHMA HA MOCTO-
AHNYI0, § — KJAPHIA HAKOMIEHMA DE3IYJIbTATOB;, 4 — IJIaBHIOA BLI30BA WMCIA
M3 PETACTPA ABA; § — HePeMJIoYaTelb YCTaHOBKHA JAMATON; 6 — Kjapulla BH3OBa
yACia M3 PErncTpa ORUH, 7 — KJIABHIIA ACRUIKM 9HCITd B PETHCTP ofun; § — Hia-
BHEIDA 33CBIJIKM YHMCIA B DETHCTD [Ba; 9 — HJIABHMA NEePeMEeHH 3HAKA YMCIa B po-
THCTDe HIIAaBMATYDH; 10 — KIaBMIma paapAgHOro c6poca (CABAT YMCIa BIPaBO);
11 — mecATH9HAR KIABAATYPA, I2 — KNABRMA CIOHKEHAA, 13 — HIABMINA BH-
YATaEUA; I4 — KIABAIIA HeNeAuA; 15 — KIABUMIA YMHOH{eHHA;, I8 — KIapEma
ofpaTHOro menewds, 17 — wnapama obmero c6poca; 1§ — KiaBHIIA W3BJIEYEHUHA
KBaJipaTHOro KOPHA; 19 — KJABAIMA BH3OBEA CONEPMHAMOro perucrpos; 20 —
HIABMIIA DRI3ODA PeIYIBTATA HA MHAMKATOP; £1 — KJiaBWIIA YCTAaHOBKM 3JamnAtolt

c0o0pa3nTs, Ha CKOABKO SHAKOB HAA0 YCTAHOBATH NePeKIWYaTelhb
BaIATOM. .

s Npnvepu puvmcnennid Ba IKBM  «lckpa-12M» Dokasamw B
Taba. 1.3.1. .

J\\

(170,0.0.0.0.0.0.0.0.0.0.0.0.0.0.0

Puc. 1.3.3. UuPpposolt muguxarop DKBM «Hckpa-12M»

I — HoMCcp permcrpa; 2 — 3HAK NEPeNONHEMMA, & — MECATEYHbE pas-
pAH; 4 — 3HaK WHACAA :

e pn BHIOMHEHEH oNepamHi KasKablil pa3 cHavana HeoGxopmMmo
PeKI09aTeny ycTaHOBKM Bansroil (cM. pHEc, 1.3.2) yCTAHOBHTL B Tpe-

yeMoe nonomenue
4 3aTeM Y6 HaKBEMATH OBH olepanuoH-
Hile KiagmrtCHle: y nu¢posie u epanuos-
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Tabauma 1.3.1

Tlopanok Halopa amcen Pg:!ys;r{x;ra-
Onepauun Tpumepbl u nla;:t{:inznﬂlljeﬂlﬁunou- "Hng:“o-
Cnoskenne | Ilepexaovarent. sans- 454 |:| 8,34 |$| 83,36
" TOd B TOJOMEHHM —__ = ‘ .
PHYHTaHAE 2. . 46,3 |=|
45,4—8,34-1-46,3 -
YmHomeunus | [lepernouarens saud- | 4 352 |/_/| |§l 1,411 | —160,63
L,TOH B NOJiOMHKCHUN vt e
2. | 26,16 =]
—4,352 .1,411 - 26,16 - -
Henenue | Ilepexmodarexab 3amA-| 434 564 |:\0,863465 3,799343
TOW B TOJOKeuad ., —
, |=| 132.4648 | =
434,564 - -
0,863465 - 132,4648
O6parnoe | Ilepermouateas sana-| (2332 l;‘ 9,442 I$‘ 3.5346
IeJleHHe TOHE B M[OJOMOHWH - -
; 14,206 [=| |=|
463,45 —
12382 - 9.4%2 1 14,206 463.45 [=|
YumuOKenRpo | [leperaiodaresnb 3ans- Y 378,2672
Ha TOW B TOJNOKEHHH 614,16 1110,61591 4838413
OOCTOAHHRIL 4. — —
MEOSKIITED 0,61591 - 614.16 |1} 0.78781 |1
- 0,78781 - 614.16
Boasejienne | [lepexniouatens aana-| 448 l;l |§<_‘ l;’l 73,03
B CTCUCHB TOH B UOJIOMENHAH — I —=—
4,183
Mapnevenne | IlepermoyaTenb 3amn- 31 383,7 lV‘ 1771544
KBaApaTHOTO TO B TOJOMKEHHM =
ROpHA 4.
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1.3.14, OnexkTpounas LIABHINHAA
BLIYMCAATEIsHAA MammHa «Mekpa-1122»

9KBM «Mckpa-1122» CKOHCTPYHPOBaHA HA MHTETPAJBHBIX CXeMax
¢ HHAUKANUeR 9ruces HA dKpPaHe dIeKTPOHHO-TY4YeBoit TpyOkda. Mammaa
omepapyer ¢ 12-paspANHHMA XECATAYHEIMA dHUCAAMA M POH3BONHT
Bce apudMeTHYeCKHe OmOPAMUH (CIOKeEWe, BEIYATAHAE, YMHOKEHHS,
nemenne, ofpaTiioe feneHHe) ¢ yIeTOM BHAKOB M IOJOKeHAA 3aIATOH
sa moan cexkynnul. Hakomienne pe3yJbTaTOB BHYMCIGHAH MOMHO HpO-
H3BOAUTEL B TPeX permcrpax maMarm: Af, A2 m A3. )

ABTOMATHYECKOS HAKOLJIEHHE YHCET (OMepaHj0B) H pPe3yiLTaToB
OPE BHINOJHEHHUM apnfMeTHIeCKEX [eHcTDAH OCYIIECTBAAETCH, €CiIH

BajkaTel RIABHIA « Y, 19, «)2», «2 3».

PaccMoTpuM cmoco6 aBTOMaTHYeCKOro HAKONJCGHHA Ha HmpHMepe
pLIHCcIenAa ofmeil apudMeTHIecKod cePeqHHMN.

o DU 64X24468X1.7+43%09 _ 2887

- = = 6,14.
S 21+1.74 0,9 4,70

JiA HAKOIVIERNA BHAUEHWH Y, Py B 2 a;p; HOGX0IHMO HAIKATH

knasmu «Y 2% 1 «)) 3». Torza B perncrpe A2 HAROMHTCA Y, p; =
= 4,70, a B perncrpe A3 HaromuTcA D, a;pi=28,87. Bmazemue X

MOJKHO HOJNYYHTL TaK.
HaxkaTe Ha KJIaBUIUH «Z 2»7{«2 3» (DHIKIIOYETE YCTpPOMCTDBA

HAKOILZIGHEWA perucTpa naMath). Iloracure 4ucao, HaxopAmeecd
D permcTpe KIABHATYPH (Ha)KaTk KlapAmMy «C», OT Yero moracArcA
Lce TPH oHepamimoHEMe permctpul PK, PC, PB). HakaTHeM Ha Kia-
numy A3 mepegaTe uncio 28,87 B PeruMcTD KIaBMaTyDHI.

Hakate knasunry menesuf (+). Hamars kirasmmmy ¢A2» (oepe-
1aTh 9dciio 4,70 B perHcTp KAABHATYDE) I 3aTeM HakaTh Ba Kaa-
sumy «=». Ilocue sroro #a 3xpade JJIT B YeTHPex ero CTPOKAx
noasATcA ucaa: 0; 4,70; 28,87; 6,14.

[.3.15. DaexrponHble KIABHIIHBIE BBIYHCIHTCABHBLIC MAITAHBI
«dacxrpornka-70» m «diaexrponnra-70M»

Ha arax INBM (puc. 1.3.4) MOKHO MPOH3BOINTEL BEITHCIACHUA KaK
BPYTHY, TaK H ¢ TOMOINBI0 IpPOTpaMM.

Uicma ¥ 3HaKH, BBOUMEE MOYTeM Ha’KaTHA COOTBETCTBYIOMIHX
KJaBHIU, X PedY.JIhTaTel BLIYICIEHWH WHONMITHPYITCA HAa dKpaHe 3IeKT-
pOHHO-ay4enoli Tpybru (HJIT). Baskloe NPeMMYmMeCTBO 3THX MAIIITH
1o cpasmenuo ¢ Apyrumun JHKBM 3araiodaercs B TOM, 9TO Ha IHX
MOKHO BBIIOJHATE BBITHCJEHIA KaK ¢ MIABaOlIed, Tak M ¢ QHKCApO-
BAHHOIH sanATol. Bce BHIYHCICHHMA NPOW3BOIATCA ¢ NJasBaplnell sana-
TOH jas 12-paspsjpHeIX 9nces, a Ha akpane JJIT mupnunpyoorca gucaa,
UMEKINTe /[0 NeCHTH 3HavYamiux OIdp B MAHTHCCe U [Ba paapsAjua 0o-
panra. Kaxmoil riaasume (kpomve «mar mporp» i «IIII») coorsercrayer
unadposoit Kof B BockMepHIRON cicTeMe (oT 00 mo 76), KOTOPHE cay-
HHT 0JIA KOHTPOJS BBOAA UPOrPAMMBL
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B ra6ux. 1.3.2 nokasaan omepanmm, KOTOpHe BAINOTOAIOTCA Mallp-
HOR OpHW OfHOM HA’KAaTHA COOTBETCTBYIONEH KilapHmHM.

Pre. 1.3.4. OKBM «DaekTpoEuEa-70M»

1 — mepexNoYATeNs «rpafychl — pafdaHLy, 2 — MePeKIIoYaTeNb «IJIaBAINaa —

(uKcHpoBaHHAA aanATaA», J§ — BIEKTPOHHONYYeBaA TPYOKa; 4 — ycrpoAcTeo

3a0ACK CUMTHIBAHMA € MATHWTHEIX KapT; 5 — IEpPeKIIovaTellh «IPOrpaMMAPORa-

Hie — BHIMCIIEHAE»;, § — ImePeKaIodaTellb YCTAHOBKHE 4HCJIa 3HAKOB NOCHE 3allf~

TOll; 7 — KiIaBMIM yopaBieudd; &8 — Knasamm apadmeTudecKHMX onepammB

M BBOAA JAHHHX; 9 — Kiyaspamm ob6Mena B nepenaym MHGOPMALAM MEKIY DeTH=
cTpamMn; 10 — PyHKOUOHAJBALIE HIABHIUU

Tabamna I1.3.2

£
=g
Ba Bpemsa
22 HarMeHoraHme onepanui BHINOJIHENHA
Eg (cen)-
CiojxeHne, BHYMTAHNE, yMHO;eHMe, fejenye, HMa-
BJEYEHNO KBAJPATHOTO KOPHA . . . . . . . . .| 0,02—0,04
2 | Buumcaenme xorapAgMoB (ecATHINHX N ﬂa'ry-
pPaJbHKHIX) M NOKa3aTenbHOll pyEkuum . . . . .| 0,05—015

3 | Buumcnemme 3HaUYeREHA CcOHYCOB, KOCHHYCOB H
TAHT@HCOB YTJIOB, a Takxe oOpaTHWX TPHATOHO-
MerpaYecKEX QyRKUOMA B pasmaHax. . . . . . .| 0,3
4 |IIpeoOpazoBamne Koopg@HAT (BHIYMCJIEHNO® HPAMO-
YrOJBBHIX KOODARIAT HO DOJNAPHEIM H HaoGo-
POTY « « o 2 wos m o 5508 5 w0 8 w & s m & w8 0,3
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-Ha 9KBM «aexrpornka-70» m «dmextponana-70M» yno6uo ma-
XOAMTL JOTapEPMHE UHCEJ, BHINCIATL 3Ha9eHHA TPHIOHOMETPHIECKRX
$yBRKnmit, DpowasoanTh NPeoOpa3oBAEAA MONAPHKHX KOOPAMHAT B Hps-
MOyroabHEWe H HaobopoT, a 8Ha' AT, yHoGno m addeKTErHO pemaTth
MaccoBHe reofe3mdecKue 3ajagsu. [Hanpumep, Ha pemenme 3agagsd Ifo-
T€HOTa MO NMPOTpaMme 3aTPAYHBAETCH OKOJO OJHOH MHHYTH, ¢ BBOJOM
B MAamI¥HEY KOOPjWHAT H YIJOB.

NporpaMMupoBaine JAJNA 3THX MallilH NPON3BOOATCA YUpPOMICH-
HeIM coocoboyM. Jlam cocraBieHNA nOporpaMMe Heo0XoamMmo SHartb
Ha3AageHlle KAKA0H RIABOIIA H NPOrpaMMy COCTABAATb 110 BO3MOK-
HOCTN ¢ HAHMCHBONIM KOJHMYeCTBOM 1IAroB (KOMaH]l), YYHTHIBAA OTpa-
EAqenntlit o6beM naMata 03Y (196 u 392 mara), Hasmageune Ka:xpoi
KIABHIUA ONNMCHDAETCA B HHCTPYKUMM O SKCIJIYyaTamuy MaIlHiL.
ITpn 3agwcm nporpaMMul yKasbiBaeTCs mar, Ha3paHUe LJIABHUIN H BOCh-
MepHYIHi Koj Kiapdmud, ‘

IMporpamma 3anumcLBaeTcA HA MAFHHTHYIO KapTty pa3MepoM 5 X
X 9 cM u Moxer GHITE HcHoJab3oBaHa Aboe grcao pas. Ilepen samiceio
TPOTpaMMLL Ia MAarEWTHYIO KapTy Heo0X0/INMO ee OPOBEPATH IO LuaraM
IpA NOMOINM KJABNINM €WAar nporpaMMnpopnaxis»., Ha sanmcaHneix
OporpaMM HAa MarHHTHLIE KAapPTHI COCTaBAfNETCA OHGJIOTEKAa NMpPOrpaMM,
Kpose Toro, BMecre ¢ MamuHOl NocrasisAercA On6aAHOTeKa mporpamm,
pKRAvaimgasa 6oaee 100 mporpamm /A pemleHHs 3anag H3 PasiHMTHLIX
ofnacTeil DAYKM N TeXHAKA, HeKOTODEE H3 HIX MOKHO RCNOJbh30BATH
M B reome3nd. Jlna pemenna Toil HAXM IIHOH 3a1avuy MarHMTHas Kapra,
HA KOTOpOi BANicaHa OPOrpaMMa 3afavl, BCTABJIAETCA B CUNMTHIBA-
10mee YCTDPOHCTBO MamNMEK, o OPOrpaMMa 3a HECKONBKO CeKyIn
sanncuiBaercA B pPerrcTpu MamaAu. Ilocae aroro mo paHHON mpo-
rpaMMe MOMHO pematTh M06oe dmncao asagad.

MampoER «JMeKTPOHNKA-70» 1 «JaeKTpoHMKa-70M» Moryr Gurh
MCHOO/L30BAHK IS DeleBns pasHoo6pa3nHX H CAOKEHNX HEMeHepDHHX
8aJa9. JTA MAIIAHL NMEIOT pAX NepRAGePHIHLIX ycTpoiicTs, Hemocpex-
¢TBENO cTHKYywmaxca ¢ JHKBM — apyxxoopaumatAmit rpadomo-
CTPONTENB, dNEKTPOCTATHIeCKOe [IPpoNneuaTames yCTPOicTBO H ONTH-
gecKnii cTuTHBaTeNn ¢ GyMasxAbIXx KapTr, Ha LOTOophle HAHOCHTCA TpoO-
rpaMmMa ¢ DOMONmBIO KapaHmamiHLIX MeTOK. )

KpoMe Toro, wuMeerca BHellHce 3aMOMANalOmee YCTPOiicTBO
«INeKTPOHAKA-T2», KOTOPO® COCTABIAKT 248 ROCTYNHKIX ONEpaTopy
perucTpoB faA XpaHeHHA Ko 248 uyAclHOBUX JANEHX M o 3472 maron
[POTPaMMHI.

K OKBM co cuenmanbany 6ydepanm 610KoM 0HOPPeMERAO MOMK-
HO MONKIIYaTh APYrAe BHemEWe ycTpoiicrea (mepdopaTop, CUMTHBA-
Tesb ¢ mepdoseHTH, mupomedaralomee YCTPOHCTDO H Ap.).

1.3.16. OcHoBHBIE XapAKTEpPACTHOKH HEKOTOPLIX
3MeKTPOHABIX KIABHINHGIX BHIMCIATEIRHHX MALIMH

9KBM KoHCTPYWpPYOTCA Ha pa3idYHLIX OPEHOENAX N OCHOBAX,
b TOM 9nHciae W Ha 0ase mHTerpaJsHMX cxeM. Mmorme 3HKBM moryr
paBoTath He TOJNLKO OT CeTH MePeMEHHOTO TOKA m OT 12-BoawBTHOH aBTO-
MobnabRoi GaTapen, HO M OT PMOHTHDYEMHX B MalMHY NePHOXHIECKH
AapficaeMux GaTapefr. YsKe CKOHCTPYMDOBAHH MuUAHATIOPHHe JKBM
¥ MalIpHE «KapMaHHOTO» TUma BecoM B 0,5 nr u pame 0,15 kr,
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TaGamu g 1.3

Honmge- §

CTBO =
perucr- B ClopocTs pHmOARe- | | _
LoB A HUA OTIEJNBHBIX =
. 5 onepannii (Cex) =9
&| Hassamme Mamunn ; e & 2
s = z =8>
vl E| & $g
2 gﬁ £ & &
2 BE| g | E| x| x| v | V|88
1 Bera 211]20(006]060]10 |50] 30
2 9J1BM 212116]0,05060]10 [30] 25
3 Paca 3 12110 |15 {18 [ — | 60
4 Herpa-11 3| 1{15{01 103 1]03 | —1| 6o
5 Mckpa-12 412 116/003105 (05 11,5 60
6 Uckpa-22 3121271003105 |07 | — 100
7 Hcexpa-111 311 )121005]02 (03 | —| 30
8 IKBM-3 21111210451 1 1 3 1100
9 Opbura 212 |15|007]02 (02 | — {40
10 | BoemTpon-220 (TAP)| 3 | 3 [ 15(001 |05 |05 | — | 60
11| 9JIKA-22 (HPB) 21112101 1051705 | — {30
12 Ucrpa-12M 4121600505 |05 05| 45
13 Uckpa-110 3|1 —18(003]025]035| —]15
14 Hexpa-122 6|5 116lo02{02 {03 05150
15 Hckpa-1122 3|3 [12]|003[03 (03 ]|—130
16| OdaexTpommka-I]I 2|1 ]|14]003 |04 |04 | — |45
17| 9nexrpomuxa-C2 313 /|15[005])05 105 —135
18| 9uexrpounka-155 211 ]12]005103 |03 | — ] 40
19| Omexrponnxa-70M | 3 | 32| 12]0.00 |0.02 | 0,02 | 0,04 75
20 Mckpa-123 3|5]16|0,02 |040 |0,10 10,2 | 40
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Ioaru Ha Bcex IHBM, kpome ofLuilElX apRMeTHIeCKAX onepa-
1ULiE, MOMKHO MomydaTh anrefpaddeckue CYMMH ITPOHMBBENCHRIi, ajire-
fpangecKue CYMMEI GACTHEIX K OPOHIBORUTL (NpUMeliAA PalHONaJbLHLe
npHeMbl) MHOTHE HAXeHepHLe H 2KOHOMIIECKIT® pacyerll Gea npoMesky-
TOMHMIX 3anmceii.

Heo6Xx04HM0 OTMETHTL, 9T0 cobpeMeHAne 3KBM komcrpynpylorca
He TOJBKO ¢ Niabaolieli, HO u ¢ PUKcHpoBamHoli 3anaToii. B nocien-
[MHX 9acT0 OPOHCXOAHT UePelOJHERHe pPerucTpoB — YCTPOHCTR 3ano-
mpnaAna H xpaHemus ancex. Xora B IHKBM permerpu umewor 12—16,
a uHOrAa M 6osiee HeCATHAYHRIX PaapAN0B, OPN BLIIUCJIEHIH Ha HEKOTO-
pLIX 13 OTHX MaluMH Pe3yAbTaThl MOCYT HOAYINTLCA HenpanHiabHMME
pmoroMy, 9T0 B KOHCTPYKOHH TaKHX MampgH TOYHOCTL Pe3yJLTaToB
ompejellseTcA He YHCIOM BHAvamuX HUGp B KOMOOHOHTAX, a KoJHJe-
CTBOM JICCATHIHHIX 3HAKOB, T. €. 3HAKOB Mocje 3alOATOH,

B TeXHHYeCKMX OHMCANMAX M HHCTPYKIMAX 00 JSKCUAYaTanuH
9KBM 4acro He YYATHBAETCA, YTO TONLKO MPH CIOMCHNA [ BHYHTAORA
TO9IOCTh XapAKTEPH3YeTCA KOJAYECTBOM NECATAYHKIX anakos, [Ipm
yMHOMCHEH, MNeJeHHH, BO3BelIeHMH B CTeleHb F H3BJCYCHUA KODHA
TOTHOCTb Pe3YJILTATA XapPAKTePUBYeTCA He KOJMYECTBOM JeCATHYHLIX
8HAKOB, a4 KOJUYCCTHOM SHAYAMAX Ludp, AMelomAxca B NpibimKed-
HHX THCIAX, BXOAAIONX B BEITUCJEHME, .

Npn ucomoansosannu IKBM ¢ mlabatomeil 3anAToill MOXKHO naske
la MalUNHAX, AMEIIHUX perHcTphl B 8 NeCATHIHEIX paspAgoB, NPOH3-
BOIMTE TeO[e3NYCCKHe pacueTH ¢ HeobXxonuMoil M [JOCTATOYHOHE TOI-
HOCTbI0 M BHAYATEJNLHO HOBRICUTH ITPOM3BONHTETBHOCTH TPYAA.

B Taba. 1.3.3 upuBemeHLI TOXHMKO-SKCIJYyaTalOHHEHe XapaKTe-
prctukn 3KBM, mamegmmnx nambofbmee pacnpocTpaHeHHe B Hallei
crpane. Ot™etiM, 310 IKBM «Hcipa-123» — mManimHa ¢ nporpaMMOEIM
ynpapJeHneM, ¢ MaKCAMAaALHEOW MOAMHOH mpporpaMmel B 71 miar.
C 1974 roma munyckaerca IJ]BM-3II, mveiomas GoJbpliHe BO3MOC-
HOCTH JULST TCO/e3HIeCKHX BHIIHCIACHNI,

A. 3JIERTPOHHBIE BHIMHCJIUTENBIIBIE MANIMHEI (DBM)
1.3.17. Crpykrypran cxema ® upuaumnbl paGorm IBM

Oxono weTRepTn Beka TOMY Ha3aj HAGaJU DOepBbe NpPUMEHATE
Aamnonoie 9BM nna pemenns ormednhHmXx HeGonpmnax samau. Iocle
lepblx  akcuepaMenToB IJBM cramum cTpeMHTenblo passiBaThcA.
3a KOPOTKHII CPOK cMeHUNOCH mEepBoe MOKO/EHWe MAIIMA (1aMIOBbie)
1 3aMmeHseTCA BTOpPOe OOKOJNEHHe (MOJYNPOBORHUICOBEIE MAIIIIIH)
MamMuaMy TpeTBEero IOKOJNeHUA, KOHCTPYMpYeMHMH Ha Gade HHTe-
TPANILHEIX OxeM. Bepyrcsm paGoTm mo KomEcTpynpopanunio BBM wermep-
TOrO W ATOro HOKoJeNHd ¢ IPOM3BOAATENBHOCTbIO cBLIe 10 —100 Mag.
Onepaumit B CeXYHAY.

B mmwenepHbIX, PKOHOMNYECKNR, NAHOBHX M BO MHOTHX APYIHX
Pacuerax B macrosmee BpeMf IMAPOKO HPAMEHANOTCA IONYIDOBONHM-
koBble OBM tuna «BICM», «Mmuck», «Ypam» u gp, Haunsaor Bue-
5}1:;1;;‘05 IBM exmuoii cucremur (EC), mocTpoeRHble UTa METeTpaBHMX

X.

Ha},icnan 9BM cocrour ma Goabmoro KoMM4eCcTBA 3/71eMEHTOR 3JeK-
TPOHHOl aBrOMAaTHEH, KOTODH® O6BeIMHEAN B OTAeJILHLe 610KH,
UaguipaeMrie yerpoiicreamu. K 0CHODHEIM ycrpoiicTBaM OTHOCATCA!
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fIPY — nyant pyunoro ynpaniemua; YaB — YCTpoitcTBo BBona MRGop-
MamEHE (NpOrpaMMHE H MNCXONHHX RAHANX); 3Y — 3aDOMHHalOMes
ycrpoiicTpo; AY — apudMeTHdYecKO8 YCTPOHCTBO; Y ¥ — YCTpPOidCTRO
yOpaBieHAA; YBHB — YCTPOHCTBO BRIBOJA pPeIOEMA M HeKOTOPHX
IOAHHEIX,

Bee 5TH ycTpoificTBa COeqEHEHH Mexny co6oif KaHamaMH cBASH
(opoBomaMm) AJA DIepefjadm IMceaA B BHJAe SJeKTPHISCKNX CHILANOB

834
03y == Ay
l -
vy
] 1
y6¢ < — Y8818

ﬂ | [ Py U

(=] [=):

Pue, 1.3.5, Baox-cxema IBM

1 — OCHOBHLIE YNPaRJAOIAS CHrIIANL, DepemdaBaeMhblie OT ONHOTO
yerpoileTea k  apyroMy; 2 — nammkenue uupopmanum (aMcen
M KOMaHJ)

B8 OHOTO ycTpojicTBa B Apyrme (puc. 1.3.5). Ilpm aroM Kaskpoe ycrpoi-
CTBO BHIIQIHAET ONpPEfeieHEYI pafoTy He3aBHCEMO OT JIpyTHX HacTeid
MamyHE, . .
IIyaer pywiroro ympamsaemna (IIPY) enyxkur AJa ooepaTHBHOTO
PYUHOTO yIpaBleBNsA MaIIMEON (Iyck, oCTaHOBKA MaIlllAbl, BBOJ, OTACHb-
HHX WAceJ, KOHTPOJL 8a XOAOM BHIUcAeHRi). ’
YerpoicTeo ppoga (VBB) CAY:KHT AJA IepPeHoCa B 3allOMAHAIONMES
yerpoiicrso (3Y) nmporpaMmbi pelleHHA 3a7a94 M HMCXONHLIX AAaHHANX.
Coepemennue IBM mMewnT pasnadHie yeTpoilcTBa BBOJA, BKIOYal0mMe
oA ¢ mepdoxapr, pepdosent, ¢ pyIHOH ONMYyMeldl MAIIHEKA H AP.
3anommHaKmee ycTpoiicrao (3Y) mpefEa3lavelio NAA XpaHeHHS
HCXOJHOH, IPOMEXYTOYHOH H pesyabTatoeHON uupopmanunm. OO0
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cOCTOUT W3 HECKONBKHX OTHNENLHLX YCTDOHCTB: a) UnicTponeitcTay-
jomero, HAJEBAeMOTO OMePaTHBHEIM u(OBY) RIM OAMATHI0 MallAHH)
6) BUHEMHEro 3arOMHIAIIIEro yerpoicTsa (B3VY), Ha3pBaeMoro Hako-
qirreseM (HAKOIITRNH HA MATRATHHX GapabaHax, HA MATHATHLIX AAC-
Kax, HA MArHETHLIX JeHTax); B) JOJITOBPeMEHHOTO 3aNOMHHAIOIETO
yeTpoiicTpa (I3Y), B KoropoM OOHYHO 3aOECHBAKTCA HEKOTOPHe
cTagNapTHHE NPOTPaMMBL. -~

03Y umeer emrocte 2048, 4096, 8192, 16 384 =ncen (cmos), a
pooraa 1t 66apmyo. O3Y npenmasnadeHO nisA DpHeMa, XpaHeHHA H
poijagn Wiced u KoMaBn. Yepes O3Y mpoxopur Bea HEPOpMamusA,
mocTyUalomas B MaMAHY, A ANGOPMALMA, WIYMaA Ha BhBog. CropocTs
paborii O3Y BEI6 CKOPOCTA APYIAX YCTPOWCTA. B3Y mMmeer Gonbmyo
eMKOCTb, COZEP/RAMYI OT HECKOJbKHX COT THCAY 0 HECKOIBKAX
MHJIAMOUOB HHCEeN.

3arOMEHAWITe YCTPOHCTBA COCTOAT M3 OTHCALHMX fueeK, Kaj-
[0l 113 KOTOPHX IPUCBOEH CBoii EOMep, HasnBaeMLlil afpecoM. B aueiiry
roMeriaeTca OOBIYHO OAHO 9HMCI0 C OUIpedeldeHHHM KOJIMYecTBOM pad-
panon: o1 30 no 50 yBOMYEKIX 9HaKOB, 9T0 cooTBeTcTByer 6—10 meca-
rauneM 30akam. Hanopemep, SIIBM M-220, B9CM-4 u pgp. nmeior
AUeiikil Mo 45 [BOAYHHX DPa3pAAOB H IO3BQJIAKT BBOYATL W DHIBOAHTH
9-paspAAie NecATHIRHe MMCla.

CopeprkaHlle AUYeHKHA Ha3hkBaeTCl MAMMHAHEIM CJIOBOM, KOTOpPO®
mpepcTaBifer coboil HeKOTOPYH 3aKORMPOBaRHYW uubopManmio,

B3Y u [13¥ cBA3aHW TOJABKO ¢ oMepaTHBOOX HmaMareio (03Y),
A XpausjmasAcs B INX HAQopMamA NCOOAL3YyeTCA APYTHMH ycTpoicT-
paMn TodbKo gepea O3Y.

Apuduerndeckoe yerpoiictBe (AY) BLITOJNHAST 3iIeMellTapHEe
apu@MeTHYeCKIID, JIOTHIeCKHe M Jip. onepamum. AY, Kax H Jpyrue
YCTpOIiCTBA, BHIOOJNHAET OMepaliii B COOTBETCTBIMH C KOMAaHJIAMH,
npenyCMOTPeHHEIMA INpOTPaMMoil, [IA pellleAMA JAHHOH 3ajauM.

Kamaan roMadma Mu300pakaercA B BHA® HEKOTOPOTO YCJIOBHOTO
AACHa, peallH3yeMOro dJAeKTPAYeCKEM cHTHajoM. KoMmaHpma cocrour H3
afipecoB N Kofla OIepaLiid, NpeACTABIAOMero cofoil HOMep oHmepaudm,
KOTODYI0 MamuHa AO(EA BHIOAHMTH., IlocienmonarelbIocTs KOMAHL,
ABJIfleTCsT NPOTPaMMO pellleAis 3afadd. AY BHpabaTniBaeT yupasis-
POOIlie CUTHAJH, KOTOpHe mocrymaior B ¥YVY. O6mano 03Y, AY u YY
BMecTC HAa3HBalT IPOHECCOPOM MAaIIMHMI.

VYerpoiicrso  yupaBnemmn (YY) ofectiednsaeT aBTOMATHYeCcKO®
yopasjenne paGoToil MAaUINHEL B IIPOUECCe BRIYACAEHEHE B COOTBETCTBHH
¢ oporpaMMoi. OHO cBABaHO co BceMu yctpoidcTBamu 9BM. YV pac-
mifpopHBaeT NOCTYIAKWMAe B Hero KOMauanl, BhLIpaGaToiBaerT yopa-
BJIAIOUIIE CUTH2JK B NOCHJaeT HX B ipyr¥e YCTPOHCTBA MaUIMHH, yKa-
amBasg panpHeMmmi nyTs Beldicaenni. Ha pme. 1.3.5 ympapasmiompue
CUTHAaNH HOKA3aHbl OWHAPHEIMA CTPe/]KaMu, a JIBOMHE® CTpeJKH yKa-
3LBaloT 00MeR WHPOPMANIA MeKAy PAasSAMIHHIMM ycrpodcrBamm IBM.

Yerpoiterro BHBOAa (YBHIB) CHYMHT [JA BAOMCH IOJYIeHHHX
Pe3ysibTATOR BHIYBCJIERUHE B BAe medaTH Ha GyMmare, mpoOHBOK Ha mep-
doraprax, mepdonerrtax, BrBoga HEGOPMALME Ha TEIETAHIN, CBETOBO®
Tabno u np. §BHB npeofpasyer oleKTpHIecKHe CUTHATIH B MeXanHde-
CKHe felcTENS, H DOITOMY CKOPOCThH €ro pabOTH 3HAYATONLHO HUIKO
npyrax yerpoiicrs. Cropocrs TedaTH — 20 ymces B CeKyHAY, a CKO-
POCTE BeIBoja uWHCes € HCNOJAB30BaHMeM (oromedatn — oxoao 200
4dcen B ceKympgy. OT0 096Hb HH3KaA CKOpPOCTH, €CIA ydecTh, 9TO
CloikeHHe ppyx uaMcesr mpocTeiman I9BM  sumoaEAser sa  goam
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Muasancexynar (1 Mcex = 1073 cek). Yme mumetorca 9BM, xoroprre
BHIIOJHSIOT CHAOMKeHHe 32 MHKPOCeKYHIH (1 MKcex = 10-6 cex) m paske
8a HadocckyHAH (1 Hcex = 10°9 cex). Begyrca uccieZoB&8HHA o
co3naHni GHICTPOJENCTBYIOMHX YCTPOHCTB BBOJ@ M BHIBOJA.

9BM wopowzsognT onepann co CJIOBAMH, KOTOpPHe B Hee BBOAATCA,
Cnopa B Mammne obwmvHO W30Gpa)kaloTcA B BUE ABOWUIEX YHACEN,
B KOTODHIX HCOOJAL3YIOTCN TOAbKO ABe uadpe (uBa cmmsoxa) O m 1,
HasuwBaeMmule OMTamn. Mmerores 3BM, BumoaHsioupiec ooepanMa n
B RPYrHX cncTeMax Cunclenus.

L.3.18. Cucremsl cumcnenusa, npHMeasembie B IBM

Cuctemsl cunciaenisi NOAPAsACAAKTCA Ha DO3MUHONHLIE U Hello3m-
uMOoHHEe. K nosmuiionHoi 0THOCHTCA Halla MecATHYHAS CHCTeMa ¢ OCHO-
BaHHeM 10 m gpyrue cucreMu, npmMenseMuie B 3BM; k Hemosunmmom-
HHIM OTHOCHTCA PUMCKag clcTeMa cHlcIeHnd. '

IloaunoRALe CHCTEMH HA3WBAIOTCA TaK MOTOMY, YTO 3HavTeHHs
KaXMoH nudpul 3aRMCNT OT ee MO3ULMNI, NOAOKCHHS B JAaHHOM NOCIefo-
BaTejbHOCTH 1ndp. Hanpnmep, B uncne 648,36 nudpa «b» ciresa o6osma-
qaer UecTh coTed, a nudpa «b» copapa — 1mecTs coTHIX. Hoamyectso
Pa3HLIX 3HAKOB, IPHUMEHAEMBIX B JALlHON NO3JHUMOHION cHCTeMe, Ha3h-
BaeTcA ee OcHoBaHNeM, [IpHBBIYHAA HAM [ECATHIHAA CHCTeMa MMeeT
10 3raxoB ot 0 mo 9. Ynmcho 648,36 B mecATUYHOHR cHCTCMe CHMCIEHHA
MO’KHO salllicaTh TaK:

648,36 =6-1024-4-101 810043 - 10-1+4 6- 10-2.

O603naunB BYKBAMNA @p, Gn-1, + oy Gyy @y Bogy Gogy +» «y Gy NHODPH
HCKKOTOPOTrO 4icla N B CHCT€Me CHHCJAEHWA ¢ OCHOBaHMEM ¢, MOXKHO
HalUCaTD

N=apq"+an19"7 4 . . + 019+ agg® + 01971 05972+ - a kg™,
EJAH COKPAaNIeHHO

i=—n

N= Z aiqt, (1.3.4)

i=n

rie n -+ 1 — UONOMMTENbHOE YMCJIO, ONpedeldsiollee KOJIYCCTBO
paspAnoD B uedoi 4acT gucaa N; ¥ — MOJOKHTeAbHOe HHCJIO, Olpe-
ZielisTioMmee KOMUYECTRO PaspA[oB B JipobIioit 9acTH 9mcna (mocnae 3anf-
Toif); a; — nadpel dHcia, YNOBNETBOpPAKIMEe HepabeHCTBY 0 << a; <<
<< ¢ — 1{; ¢ — ocHoBanue cucteMnt cuucieHus., Iloassyncs dopmynoi
1.3.4, MOMHO mepeBOUUTD YHCHA UB 1060 NO3HIMOHHEOH CHCTeMHE B eCA-
THUEYI0 cHcreMy. IIpn ¢ = 2 cHcTeMa HadLIBaeTCA ABOMYHOM, B KOTO-
poit a; = 0, 1; npm ¢ = 3 cHcTeMa Ha3HBAeTCA TPOMYNOil, B KOTOPOA
a; =0, 1, 2; upn ¢ = 8§ crmcTeMa Ha3HBaeTCA BOCHMepPHUHOH, B KOTO-
poit ;= 0,1, 2,3, 4, 5, 6, 7; npr ¢ = 16 cucTeMa HA3HBAETCA MIECT-
uaguaTEpUENoOi, B Koropoit ¢; =0, 1, 2, 3, 4, 5,6, 7, 8,9, ¢, b, ¢,
d, e, |. Ilpencrannner HATEpEC CTHCTEMA CYMCIEHUA ¢ OCHOBAHHEM ¢ =
= 32, uucao oudp B KOTOPOI COBMAAET C YACJOM GYHB B pycckoM anda-
BHTC, II M03ToMYy OyKBHI yH0OHO KOAMpPOBATE 4ncIaMu. Mcmoanayemas
cACTeMa CuYNCIeRNA CBA3aHA ¢ KOBCTpPyknmeir OBM.
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ApadmMerraecKkue olepanin BO BCOX NO3ANAOHHLIX CHCTEMAX BELIOI-
gAOTCA OO0 OAUHAKOBHM IIPABHIAM, HO ¢ HCOQJIb30BAHUGM CBOMX TabIMHIY
cn0/KeHHA B yMHOKeHUA. TaGaANE XBOMYHOH CHCTEMH CUNCIGHAA HAM-
Gonee IPOCTLI, TAK Kalt COCTOAT TOJBKO M3 4eTHpex KoMOWHAnuN 1mdp.

TaGamma cAOKEHBRA Tabnunpa yMERomeHHSA
0+0=20 0X0=0

0+1=1 0Xx1=0

1+-0=1 1X0=0

1+41=10 1X1=1

IInsa ciera B 9BM =ame Bcero OpHMERAIT JBOMYHYI0 CUCTEMY
moTOMY, uTo apAdMeTHYecKHe omepanuu Hanbolee IPOCTH IMeHHO
P [BOMIHON cucTeMe cumcienmsa., Hampmmep,

004,11 . .. . o Lo oo 975
L R (L %10
10001,01 . . . . ... .. ... 17,25

Ioawaysace Qopmynoili ([.3.4), MONyd9ellHY0 MIROHIHYK CYMMY
JeTK0 UEPEeBECTE B HeCATHYIHOe HTHCIO:

10001,01=1+25-40.28 40224 0+21 41+ 204-0.2-1
+1-2-2=17+%,
opon 3TOM (10001)2:(17)10, a (O|O1)2=(0'25)10'

YMBomeRne NBOMYHBIX 9ucead B OBM cBoguTca K cHBATY MHOMKH-
MOFO B CTOPOEY CTAPIIAX Pa3pAfcP H cloeHHl. OfHAKO ABOMIHAA
CHMCTEMAa HWMeeT W CROH HelOCTaTOK, 3AKJIQUAIOIIANCA B TOM, 4TO OHA
Tpebyer mia wsobpakeHHA @ncla OpuMepHO B 3,3 pasa Goanwe pas-
PAKOB, HeM HeCATHIHAA.

B mo6oit mosnnoEHOR cHcTeMe mekle YACIa TOYHO H306parKaloTeA
uenumn. JpoGunie AAcia HM300pamanTca ApoOHEIMA, HO OOLIYHO DpH-
OMmKeHRO, 33 MCKIKYeHMEM OTHEIBHHIX APOGHEIX WHAced.

TIpaBmio mepesopa LENHX 9ACEN U3 ORHON NOSHIUOHHOR CHCTEMH
B ipyry1o Moxuo chpopmyamposars Tak. Heo6xogwMo nenwTh maHHOe
9HCNI0 M HoyyYalomiFecid MacTHHE Ha OCHOBaHHe ¢ HOBOH CHCTeMH [0
TeX DOp, HOKA He MOJYYHTCA 9aCTHO®, MOHbIIE®e OCHOBaHAA CHCTeMH.
Hopoe wmcio B cucteme g 6ynmeT paBHO ocraTKaM AeleHns, HadAHAA
C ToclhenHero yacrHoro. Haopumep, mpH mepesofe HeCATHYHOrO YUCIA

B BOCBMCPHMYNYI) BalHCh NOCTYUAKOT TaK.

473 8.

50 18
73 %7
K"
1
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Bro smawmr, H10 (473);, = (731)s. JIAR KOBTPONA mONyeHEHO®
BOCEMeDHMTHO® YACAO MOYKHO LEPEBeCTH B NECATHYEOE WHCJIO0, HOAL3YACH
dopmyaoit (1.3.4):

N1io=17:8243.8141.80=473.

Ileperon xpobHLMX HACeA NPOABBONMTCA LHYTeM YMNOOMeHHA JaH-
HOro uHcia K OOAYYATOIUXCA APOODKWX MacTell Ha OCHOBAHH® HOBOH
CHCTeMLI, TOKa B Apo6HOI YacTA ¥AcHa Lie DOJYYATCA BYJb, ecln IAcH0
mepeBoqATCA TOYHO, HJH HOKa He OyAeT MONYY4eHO HeoOXommMoe Kojau-
MecTBO SHavammx nAdp.

Hecarnanoe amcao 0,5463 nNepesomdTCA B ABOMYHOe He TOYHO,.
a mnpubnmxenHo. IIpodsponsn OOchefioBaTeNbHOP YMHOMKeHHA® JAHHOTO
gnciaa 0,5463 mpa 2, monydmm

0 5463
X2
1 0926
X2
u 0 x 185%
aI paBJeHAe 4
arenps nexomoro | O | o 3704
grcaa 2
0 7408
X
1 4816
- .

Caeposartensso, (0,5463);, = (0,10001...),.

HeofxopmMoe KOMOYecTBO 3HAYAMMX NHPpP NPE UepeBOfe WHCelX
H8 ONHOIl DOSHNMOHHOR cHCTEMBl B ADPYTYI0 MOMKHO MOACHNTATH HO
popuyne

lgat(n—1)1gq—1

F= Igh

gb 14, (1.3.5)

rAe k¥ — KoJH4ecTBO SHAYANMX NEPP P oNpefelAeMOM MTHCH® € OCHO-
pamneM h; n — KOJWYeCTBO 2HAYAIAX LAPD B NAHAOM MHCHe ¢ OCHOBa-
OEOM ¢; a — mepBaf 8SHavamadA nudpa RAHHOTO MHCHA; b — mepsas
sHAYamad TEdpa ODpepenNsneMorc WHCHa.

Ionrayscs dopmynoi (1.3.5), AnaA Hamero mprAMepa DPAGAMKeHHO
HOAyunM

0,74+3—0
= ————{ A2 13.
I
TaxnM oGpasoM, 9To0 COXPAHATH TOYHOCTH HPH HEPeBOAe Hecs-
TATAOro gucaa 0,5463, mMeomero YeThpe 3HAYANWEe UUQPH, B ero
JBOMYHOM IKRUBAJEHTe, HOOOXONEMO NOJMYYHTh TPHHANLDATEH 3HAYAIMMX
mzdp, B Bamem mpmMepe 13 ABOMYHIX 3HAKOB MOCJe 3alATOM.
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B npakrmKe BHuRcleHni Ha IBM Hcmoabsylorca TaiKe cMemaH-
psic OPMH 3ammcH 9HCen:

1) JBOUIHO-BOCLMEpHIHAA,

2) 1BOAIHO-IeCATHIHANA;

3) spouM9UO-MeCcTHANIATAPAYHAA.

BocuMepriHad CHCTeMa CYHCJAEHHA DDAMEHAETCA IAA SanHCH
pporpasMul Borancaenni Ba IBM Gnaronapa npocrore nepesoga 9@cen
13 BOCbMEDHIHOH B [BOMYHYW cHcTeMy H ofpatHOo. J{BOATHO-BOCEME-
pﬂ‘IHaﬂ cHCTOMA BAaKRJAIOYAETCHA B TOM, 9TO JeCATHYHOE THUCJIO cHaYaJa
epeBOARTCA B BOCBMePHYHOe, & 8aTeM Ka’Kiad BOCEMepHuHan mudpa
gaMeHseTcsA TPOHKOH [IBOMYHLIX 3HAKOB, HA3LBAEMEX TpHaANOH
(raba. 1.3.4).

Tabanoa 1.3.4

Bocbmepmudnie | 0 1 2 3 4 5 6 7
uudpn

100 | 101 | 110 | 111

Tprags 000 | 001 | 010 l 014

Kampaa Tpmaga cOOTBOTCTBYeT OXHOMY BOCHMEPHYHOMY Da3pANY.
ToaToMy AJA nIepepopa ABOMYHOIO GACJAA B BOCBMOPUYHO® [OCTATOYHO
ABOHYHCE HHOCJ0 pa3blUTh Ha TPEAALI BOPABO H BJEBO OT 3aNATOR H
KUKIYI0 TPAaAy 3aMeHUTL BocbMepHuHOd madpoit, Haopmmep, nsomy-
soe gacao 101 001 001, 010 100 b BocEMepHUHOI CHCTeMe H300pa3MTCA
rar: 511,24.

Ecan kamayio oadpy BochMepHMIHOTO 9YHCJIA 3aMeHATH ABOHTHOR
TpHaZof, TO HONYYATCA 8alNCh UHCIA B BOHYHOH cHCTeMe cuUHC/IeHHA,
Happumep:

275,615=10 111 101, 110 001,.

Boasmmacteo 9BM BRIOTHAT BCe BHYACJIEHAA B ABOHYHOH CHC-
TeMe CuHCJIeHAA, IIporpaMMa pelmeEHs 3agaud, 3aNHCAHHAA B BOCHMe-
PUYHOH cHcTeMe, Jerk0o HOPEeKOREPYETCA B IBOMYHYIO CHCTEMY Ha cle-
nHaNbHHX OepdopaTopax.

Wcxonunle mapHhe, BajlaHHEe B JECATHYHOM CHCTEMe, 3alllICHIBA-~
IoTCA Ha mepdoKaprax WAM nepdoNMeHTaX B [BOMIHO-TECATHUHOM KOfe.
HBonano-necsaTnanasA samEch SMCeN 3AKNI0GAeTCA B TOM, MTO KaMuas
AecATH4HAn mndpa DpeACTaBIAeTcA ABOHYHOH HeTBEDKOH, Ha3LIBaeMOH
TeTpajoit (rabi. 1.3.5).

Ta6auna 1.3.5

Hecarpanwe | 0 | 4 | 2 | 3| 4| 5| 6 | 7| 8| 9
nudpi

Terpanu 10000} 0001 | 0010 | 0014 | 0100 | 0101 | 0110|0414 | 1000 | 1001
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Hecatuunoe wucao 689,05 B jiBOHMIIO-JECATIIYHOM KOme U300
3UTCA Tal:

689,051, = 110 1000 1001, 00000101 (,_y,,.

Jdan nepeKoguponka ABONYHO-NECATHIHOrO HHCAA B MECATHIHOE
HCOOXOQMMO [BOMYHO-JecATHIIIOe €HCI0 pasd0uTh HA TCTPajbl BJeBO 1
BOPAaBO OT 3JAlATOR H KAMAYI0 TeTPajyy 3aMeHHTb COOTBETCTBYIOMIel
AeCHTRTHOR uudpoil.

N3 BOBMOMKHHX IIecTHAAUATH pasamuntix rterpaj: 0000, 00001,
«.. 1111 B [BOHYHO-EECATHYHOH 3aMHUCH HCHOALIYIOTCA TOJBKO
llepBEl® N[ECATH TETPaj.

B mecrHaguaTMpPHYIOH CcHOCTeMe HcHOJAB3YyH0TCA Bce 16 Terpan.

L.3.19. Onepauun ¢ yncaamm B 3IBM

JBomdfasa cAcTeMa IO3IBOIAST HMCDOJb30BAaTh Hau(oJee DPOCTHe
anexrpuaecrie wenm B IBM. C noMomeio 3anoMinamndX ABOHYHBIX
DJIICMCHTOB MOeT OHTL mpefctaBieHo J0oe peonduoe urnciao. B 9BM
HCIOOIb3YIOTCA ABe QOPMEl OPCICTaBIeHUA HICel: ecTecTBeHHas (c Puk-
CHPOBaHHOH 3aIsMTOH) M HOpPMaJbHaf (c mIaBalomeir samaToi). B coor-
BeTCTBHM ¢ 9THM 10 cBOedl KoHcTpyKuun IBM Omparr ¢ $ukcirponan-
Mol M DJaBawiueil sanAroid. B Hacrtoamee eppeMa I9BM Komerpynpy-
IOTCA [JIA BHYHCJAEHHA KaK € QHKCUPORAHHOH, TaK M C WJIABAKOIIEH
3aMATOH.

IIpn paGore Ha MatumHax ¢ (PMKCITPOBAHHOI 3AIATOH DCe 9HCIA zy
Opy IMOMOINM MacTaGHLIX MHOMHTEIeH H3MEHHIOT B HEKOTOPOC KOJI-
MECTBO Pa3 M [AeJAT HNX MeHbLIme enuumubl | z; | << 1 tak, urobsl mas
Ka)KI0T0 U3 THCEN BEIIOMHANOCH HEPABeHCTBO ¢ ' << | z; | << (1 — ¢ 1),
Ime ¢ — OCHOBAaHHE MCNOJB3YEMOH CHCTEMEL CINUCIEHRA, & n — KOMH-
9eCTBO Paspsf0B B LEIOM TAaCTH YHCJA.

Ilpu BrymcHeRNA Ta MammMmax ¢ UKCAPORAHHON SAUATOH MOMKeT
NPOM30TH TOTeps 3HaZamExXx nup (a BHAYAT, T HOTEPSA TOYHOCTH)
WO fa’Ke HOJYYATRCA TaKOe MaJjoe 9HCIO, KOTOpOe OKazkeTcs MeHbIle
€IMHIIBl MIAJIIEero paspafa HYCHKN NaMATH, TAK Ha3HBAaeMET MallMH-
Holi HyJ 6. [Ipu majJpHeHIiX ollepaliAX 3TO MOMKeT NPUBECTI K lleBep-
IILIM  peayJbTaTaM.

B mMammRax ¢ nuaBalomeil 3amAToll JMi06oe 9ICIAO IPeCTABIACTCA
KaK OPOH3BCICHUC HABYX COMHOMKHTCJ/EH:

r= =+ mq ip, R
rae m — maHTHCca wmcaa (m < 1); p — menaoc NOJOKHMTEJBHOS I
OTpHIAaTeNbHOE 4YHC/JA0, HadbiBaeMoe nopsaaxoM. HampaMep, AecATudHbIe
umcia 425,75 w —0,09375 B uopMaanmoit ¢gopMe Moryr OLITe 3amu-
CaHEl TaI:

425,75=0,42575+103; —0,09375= —0,9375-10"1.
ITO wiicjla D JIBOAYIION CHCTeMe MOrYT OHTL AAMHCAIIN TaR:
110 101 001,11 =0,11010100111 - 1Q+1001; —0,00011 = —0,1_1 -40-11,

PasnAvalor NOpMaJM30BAHHLIE H HeHOPMAJl3oBaHHLE YHCIA.
HopMan3opamAsM Ha3HBAIOT TAaKOe 4YIICJ0, B KOTOPOM I MepPBOM paa-
pAde (locie BANATOH) CTOAT Ee HYIL, a Miobaa 3Hawamas mudpa (aaa
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poMYIOro d9mcda — epmEnna). TakmM oBpasoM, B HOPMaJIH30BAHHOM
pAf® HHCAO BAMHCHBAGTCH TaK, Lo deli)

-i(-l-slrn[<i.

Oncpanpn B OBM BHIIOAHAWTCA ¢ KofaMm 9nce’ W MX 3HaKaMH.

3Hak «}» KomMpyeTca HYJeM, 3HaK «—» KOAUpYeTCA eqnHMUCH.
DBce aprdMeTHIecKEe omepall CBOJIHTCA K CJAOKCHHIO, ToUlee K Halo-
senuio aMOyascon. Ilpm yMHoMeHNM 3HaKH 4Wced CKJIafHBAIOTCH.

ApndMerndeckHe B JOTEYeckHe ollepaunn BhnouMsiores B IBM
no HpasHiIaM JlefiCTBH NBOMYHHX YAceN, MpU 3TOM JBOMYHhE YHCIA
OpeACTADIAIOTCA B UpAMOM, 00paTHOM U AOMONHITENLHOM Kojax.

[lonoHTeNBOLE THCIA BO BCeX TPeX KOAaX HI0Opas;KkaloTcA ofHHA-
KOBO M HX M3o0pasKeHHe coslafaeT ¢ o0LIYAOK opMoOl saulicH XBOMT-
HHX gdcel.

OTpHUATeNbILe BOUIHES YMACHA HMEOT eANHNLY Oepel 3aNnATOM.
Mpn 3anncH OTPANATEALALX JIBOHAHLIX ynce] B OpsamoM Koge (ITK) wnmc-
JIOBhi€ Pas3pAAk He HIMCHAKTCH. le'I 3anicH OTpHIATEIBHRX YHCe]
» ohpatHom Kofe (OH) uaMenAwTCA BCe HYJINM Ha eQUHANLE!, 8 @JIMBHIH
na HyJN, 9T0 [IO3BOJAeT BLIYATAHHe 4YWCEJ B3aMEHATH CJOMeIINeM.
Ipy 3amAcH OTPHIATENTLHMX 4UAcel D JNonoanntenrshHoM nome (JK)
cuagana Haxonar OK wacna u 3ateM 1o0aBiaAloT ¥ [eMy eJiHIILLY B Miaj-
wnil paspAan.

Tpe caoxenun B 3BM umcna chauama msobpamaiorcsa B obpatiiom
KOO M NOCJe 3TOr0 CJOKEeHHe BLIIQJHASTCA 110 OOLIYHHIM IlpaBAIaM
BO BCeX PadpAfaXx, BHIWYas ¥ 3HAKOBHE pa3pag. Ilpm aroM ecan ciesa
Yy SIDAKOBOTO pa3pApa MOJAYdaeTcA efWHMLA, TO OHAa mpubabifercs
H MIagmeMy paspAny.

Paccmorpum caenywonui -npumep. IlycTe TpeSyeTcn madrn cymmy
JABYX HHECen:

z; = 49,8751, = + 1001,111,,,=0,1001111 . 10+100;
Ty = —5,75(10) = — 101'11(2) = —0,10111 «10+11,
Ecng gncla aMe0T padunie NOPHIKA, TO B MaIlWHe CHA9Ja BHpaB-
AUBAOTCAl MOPANKM M 3aTeM NPOM3BOIATCA CJOMeHHe,
B namem mpuMepe 9HCIO Z, Hafo 3anucaTh Tak: z,= —0,0101110%

X10+100, Tlocme 3TOr¢ MaHTHCCH YHCe] BalCWBAOTCA B 0GpaTHOM
K00 M OpOH3IBONATCA MX CJIOMKEOMe.

OK (z1)=0,1001111
0K (z9) = 1,1010001
OK (214 25)= 1|o,01oooo?

Honyweunan cymma ABAAeTCA HOJOMATENLNION TIOTOMY, 9TO B BHA-
KOBOM paapage ocraercss (mocie mepeHOca eANNMIN R MIAgMER paa-
PAR) wndpa 0. Iloatomy

zy+ z9 = -+ 0,0100001 - 10+100 = - 100,001.

157



1.3.20. Xapaxrepncraka nanGolee PacnpoCTPAHEHHBIX
oretecraeaunx IBM

MporpamMma puA BuuAcaennii Ba 9BM cocronTt M3 mocaegopaTelsb-
HOCTH KOMaHJ, Ka¥1aA M3 KOTOPHX COOEepIKNT 3/JeMeHTapHYH OHepa-
nmo. IloMamga cOCTOMT B3 Koga A TIOMEpPOB AvYeeK 3ailOMHHAIOLIEro
ycTpoiicTBa, HA3HBaeMLX ampecaMu. Uncilo agpecos B xoMaHle Y pa3-
uex mamue pasnoe, HanGonpmee pacupocTpaHenHe B Hame# CTpaHe
noayauan moixympoBoarmKosre IBM ¢ Tpex-, nByX- m opmoagpec-
HHMU KOMAANAMH. ¥ 1OTHBag KOJIHIECTBO anpecoB B komanne, 9BM
IMa3wBalT OJA0A[PECHLIMU, ABYXaJAPecHNMA J TpeXajpechsiMu. B me-
KOTOPWX CTpaHax ecThb MAmINHKE H ¢ APYFHM KOJHYECTBOM afpecoB:
geTuIpexaqpecHnie, HOayToOpaanpecare u ap. Ecre IBM ¢ nepemennoi
4(pecocTbio, T, . € IEDEeMEenHoil JIIAAOM KOMaHA.

B oxmoanpecuwx IBM romanna cocronT u3 xoma omepa-
oAy 1 o41oro aapeca Auciikm O3Y, B KOTOPOil XpaHUTCA HOMCP ATCHKH,
yKa3elBawUui, OTKYIA HATO BIATH ONepau, T. e, IUCJO0, HaJ KOTOPHIM
BHIOJIIAGTCS OmepamisA.

Muorme coepemennnd 3BM nveoT onHoagpecnyio CHCTEMY KOMamA.
I{ ram otmocatca ABM cemcicrpa «¥Ypamsy m BICM-6.

B asyxanpecuwumx O9BM B anmpecHoE wgactn KOMamAW
COJepIKATCA J{Ba ajipeca, KOTOpLIe OTBOAATCA An0O 1A HOMEPOB ATeeK,
B KOTODHX XDAHATCA ONEpamEin, JH0O IJA pe3y’asTaTa BEIYACISHMIL,
IJH B CrO BTOPOM aApece YKa3biBaeTcd WOMeD MYeiKHn, B KOTOpOIl pac-
LOJOXKeHa caeAyollaa Komanjaa. .

K neyxajpecHnM MamuuaM OTHOCATCA Mamunu Tama «Mimck»
1 «Paanany,

B rpexapgpecHuw x OBM romawza cogep:ur, kpome Kona
omepai(id, TpH ajipeca, AbA i3 KOTOPHX OTBOXATCH JJIA HOMCPOB AYeeK,
B HOTODHIX XPAHATCA OHEpaHiL, 2 B TPETHEM AaJPece 3anMCHBAETCH
HoMmep Ageitkn O3Y, Kyia OTCHJIAeTCA PeayabTaT BRIYHCIennd, mosy-
qeHNBIT TOECJEe BHIOJIHEHHA AaUHOH KOMAamAl.

K Tpexampecnmm 9BM otmocarca BICM-3M, BICM-4, M-20,
M-220, M-222 wu np.

B 9BM Epwmuoil cucTeM qAAHA OIHON KOMaHAR MOMeT GbITh pa3-
AOit B coctoatk u3 2 Gaiitos (nonycioso), 4 Gauror (caoBo), wim u3 8
GaitTos (mBoiimoe cuoBo). Omuu GaiiT cocront m3 8 GmToB, miH ABYX
pecATHInNX wudp, WM ADYX [MECTHAAUATOPHINLX nAdp, HIH N3
onHoii GyRBHI, HAE TpeacTaBAATh €000 cmeuuansunii cumpoia. Em-
KOCTh 3aMOMWHAIMAX YCTPOicTs BRIpa)kaeTcA B kuiaobaiitax (omu
kunobaiit pasen 1024 Oaiitor) n merabaiitax (ogmm eraGaiit paBeu
1 muan, GafitTos).

B tabn. [.3.6 mprnBemenn OCHOBHHC XapaKTepHCTAKH HaiGoJeo
pacnpocrpanenawx IBM. Ha atnx mammuax pemaloTCA PasAHYINH®
HHKOHEPHLIO H OKOHOMHYECKMe DJafadd.,

H umeny pacmpoctpanesnnx IBM mago otmecT moaynposoaxn-
KOBYI0o Mampary «MuHCK-22», XOTA BHNYCK ee y’xe npekpamed. OnEako
3TA MANIMHA M B HACTOsAIIEC Bpems cloe UI'PaeT 3aMEeTHYIO POJib B peme-
HAA Pa3THYEMX [NIAHOBO-IKOHOMMYECKIX I ITH:KeHepIIO-TeXIHTIecKuX,
B TOM THCJe O TeOie3HYecKEX 3agad, JT0 oOBACHAETCA TeM, 9TO Ma-
fidEa HaJeMHEA B OKCWIyaTauu I MOCTATOYNO NONEO ofecmedena
Oa0anOTeKOH CTaugapTANX HpOCpaMM, KyIa BXOAAT: OPOTpaMMH JJf
pewmenuA CHcTeM JumelinuX ypaBmeuHil, nporpamMu no obpaGoTre
peayaunTaToR mabJaACHNi MO MeTOAY HAHMEHLITAX KBajfpaToB, OpO-
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rpaMMbl 110 POMSINI0 PA3NIA9HMX 32149 METOLAMH JUEeHHOr0 nporpaM-
MApOBaHUA N MHOrme npyrme mporpammu, Jlaa OBM «Munck-22»
paspafiotannl TpaHCIATOPH (cM. padtea E) ¢ asuxon AJITOQJI, ®OP-
TPAH, AJIT3M n aBsroxop-mu:xenep (ARHM). [syxanpecnan 9BM
«Munck-22» umeer obwem O3V 8192 caos, cpeiunee GuctpopeitcTBie
5000 on/cer, pa3pamEocTh 37 ABOMTIHHIX BHAKOB,

Jdna OGoarmmx o0beMOB DBHIGHCAendd 3acAy)KABAST DBHUMANHA
muoronporpammnasa IBM ¢M r m ¢ k - 32», Ha KOTOpOH yno6mo pematsn
Pa3NNYNKe MAMKEHepuhle, JIKOHOMHWYECKA® 1  YTeTHO-CTATUCTHUECKIIE
sanagn. Beox nndopmaunn B IBM «Munck-32» ocymecrnanerca ¢ nep-
donenTn, NepdoKapT N ¢ NHIMYTUEH MAMHAHKI CO CKOPOCTLIO COOTDETCT-
perro: 1500 ctpow/cer; 600 wapt/mMum; 10 srakoB/cex. BuBox nndop-
MAIH MOKHO UPOM3BOJIUTh Ha HepPoJenTy co cKOpocThio 80 cTpoOK/ceK;
na neporapta oxono 100 kapT/MEH; HA UeTaTh NPH DOMOMA NHMYINeH
MaUIAHKA cO CKOPOCTEI0 10 8HAKOB/CEK N Ha meYaTh mpn nomouw aJda-
putno-gadponoro megarajomero ycrpoictea (ALTIY) co ckopoctuio
oroio 400 cTpok/mMuH. ‘

JloctaTouno xopomee maTemMaTAdeckoe (mporpammnoe) ofecuevye-
gue nmeioT IBM cemeiictBa BICM u M-222,

Oaa meGonpmmx 06BeMOB BrIqHCNeRAA yuo6mo npumenats IBM
«Mnp», «Haupw», «IlpoMmsb», nnd PaGoTH Ha KOTOpHX He TpeGyercs
cmenquajpHOT0 o0y4ennA OPOrpaMMIIpOBAHHIO, I3 MalDHRy AOCTATOYNO
BBECTH OpPH TOMOMHU 9JaeKTPHOANMUDOBAHHON MeyaTaromeldl MammuHkn
HCXOnHYlo HndopMauHdio, W Olla HAa OCHOBE BHYTpemHeir GnOanoTexu
NOANpOrpaMM aBTOMATHYECKHM pelaeT 3afaly U NeuaTaeT pPedyNLTaTLl.

Jlaa apToMaTmaamuM pemennss MaTeMaTHYIECKNX 3anad DechMa
ynobuoit 9BM mBaserca «Mup-2», KOTOpaA uMect emkocTh O3Y 8192
13-pa3pAnNHEIX CJIOB, .€MKOCTb OydepHOro 3aDOMHHAIWIEI0 YCTpOHCTBa
(B3Y) 4096 10-pa3pAnuHX CIOB, €MKOCTh MOCTOAHHOTO 3amnoMHHa-
fomero yerpoiicrBa (II3Y) 1,6 mint. 6uT. DLIYHCINTEABHEBIH aJTOPHTM
A ACXOJHEI@ HIICIA BBOJIATCA B MAIINHY B BIe CIOBECHO-JOPMYJIILHOTO
omucaHua B AsHKax «Mup» RAM «AHaaOmTHI®.

9BM OnictpO Da3BHBAOTCA. VYiKe CKONCTPYHPOBAHH MAINNHLL
TPETHEero MOKOJeHHWA Ha MAKPOMOAYJIAX H HITETPAJbHHX 3JeKTPOILK X
cxemax. Cymecreyer aBa THNa WHTerPaJbHEX CXeM: TOHKOILJIEHOYHLIO
H DOJYNpPOBOJHUKOBEI® MHTErPAIbIbI® CXeMH, AMEIOMAe MUAMATIOPHKO
pazmepu (no 5000 snementoB B ogHOM KyOmuccwom camTmmerpe), 910
€O3/(a8T YCJOBHA JNA KoOHCTpydponauud Reboiabmux pa3mepos IBM
¢ OOonpmoil HAJEKIOCTHIO.

Mamuaa tpethero moxoxenwsi «Hawpu-3» suoino/mena ma uuTer-
PaNbEBIX TAOPHANKX MAKPOCXEMaX, 4TO MO cpaBlemnid ¢ HONYNpPOBOA-
EnKoBuMn 9BM gano Bo3MOMHOCTG YMeHbIIUTH raGapnTol M Bec Ma-
MAHB A YBOJAHYHUTH €@ nagexuocth, «Hanpu-3% ornmuaercs mmoro-
NpOrpaMMHOCTBIO W CHOCODHOCTLIO OJHOBPEMEHHO pelnaTh HeCHOABKO
pasauuunX 3a0a9. PeayasTaTh BelancaeHnd Ha « Hanpn-3» MoKno BhBo-
AMTL Wa TMIDYUIYI0 MAMAHKY, JAeHTOUHHN nepdopatop m OucTpoxmeii-
cTBYIY0 uudpoByw medaTs,

K TperpeMy mnowko.denuio OTHOCATCA MamMHB EAnmoil cncremu
(EC 9BM), coananmnnie B cOApY:ecTBe COLMAIMCTAYCCKIX rocyaapcrn,
Enunaa cncrema mpencranisAeT co0off YHM(HIPOBANHYI KOHCTDYK-
o nporpamvuo-copmectumux Mamun: EC-1010; EC-1020; EC-1021;
EC-1030; EC-1040; EC-1050; EC-1060. llporpamMmu pemennsa 3ajiad,
COCTAB.IEHHHE AJA ONIIOH Mammykl, MOTYT BCHOJL3ODATHECA HA BCex
apyrax mammnax Epxumoil cmcreMsl.
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5BM Enxamoit crncreMm onepapymlT ¢ HidpoBoi m GyKBenHOR HH-
Gopyautei. 9To MaingHN HO3BOJAIT NPOHIBONNTL KaK PpPa3JAYnnie
pLIYACIGHUA, TAK K YRAABEPCAAbHY0 00pabOTKY MamAKHX H BHJaBaTh
[OTOBBI@ OKYMOHTH, cofeprxamue Gyxeenmo-uapposyio mapopmaumio.
B monaTne OyksenRO-mudpoBoil mEdOpMAanmH BKMOFAOTCA H LuPpL,
i GYKBHI, ¥ CIOIAAJLHEEE CAMBOJHL,

9BM EnuHoii cHCTeMH CKOHCTPYWPODAHH A Ppa0OTH B pe:KHMe
pasne/iellA BPOMEHH, 3AKJIIOUANIEMCA B TOM, 9TO PECYpCH MamHHL
penaTcsl ME¥AY OOJbIIEM 9ACIOM HOJNb30BATeleld, MMEmEUX CBON
HHAABMAYAIbHES NHNCTAHNAOHHEE OYJIbTH, COSIMHEHARE C MAMNHOW
KapaJaMa CBA3H,

Ha pnc. 1.3.6 mokaaanm obuuit smy 9BM EC-1020 mmanmanbroro
cocrana (mMammma ckoacrpynposama B CCCP n Boarapmn), 3BM

Pao. 1.3.6. 9BM EC-1020 MurnvaxsHOTO COCTABA

EC-1020 npegmasmayena i pemieHHA TeXHATOCKAX, DKOHOMIIECKHX
H yOpaBJeHYeCcKHX 3ajmad.

Crpyxrypnan cxeMa Mamarw EC-1020 mokasama ma pmc. [.3.7.
B ee cocrap BXogAT: mpomeccop, BHOMHNG 3alOMHUHAIOIIEE YCTPOiicTBa,
ycrpoiicrea pEROAA B BRBOAa madopmanun. IIponeccop cOCTOWT 3 BRIYM-
C/ANMTe/]A M OCHOBHOH ONEpaTABHOH HaMATH, KOTOPafd Mo)KeT OHTH pac-
muapena ot 64 po 256 Koaittos (cm. Tab6xa. 1.3.6). Yantmsas, aro K =
= 1024, MOKHO NOACIATATH, UTO 644 }1((6)32'1'3 pasan 16 384 pecarmu-

64-1024.

HEIM BOCHMEDA3pANHEIM 9YHCIaM ) . Coorercrronuo 256

KGaiitos pasEm 65 536 necATHIHKM BOCHMHPA3DAARHM WHCIAM.
B IpPOnECCOp TaKIKe BKIIOYCHH KaHAMW: MyiaeTAnjexkcEuié (MHK) u
cenextopanid (CH), a Takme ycrpodcTso muramma (cm. pme. 1.3.7).

Ha pme. [.3.7 kpome nponmeccopa moxazamm: EC-5511 — ycrpoit-
CTBO ynpaB/ieHNA HAKOONTONAMA HAa MAarHHTHOA JIeATe, B KOTOpPO®
MOKHO moawkarogaTh n0 8 makonmrexeir EC-5010 eMxocrbio Kamumii
B 25.108 Gaitron; EC-5551 — ycTpPOMCTBO YIpaBIEHHMS HAKOMHUTEJAMH
Ua MargATEHHX amckax m Gapafamax, B KOTOpOe MOMHO HONK/IKYATH
A0 8 Hakommremeit Pa3HRNX TANOB (eMKOCTh OJHOI'0 CMENHOr0 HaKeTa
RUCKOB papma 7,25 M6aiira); EC-6012 — ycrpoiicreo ssoga ¢ mepdo-
Kapr; EC-6022 — ycrpoitctso Boga ¢ nepdonentn; EC-7022 — ycrpoii-
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¢180 BuBona Ha nepdonsnTty; EC-7030 - anpaBrrro-mudporoe nesara-
jomee ycrpoicTBo] EC-7010 w= yeTpoilcTBO BHBONA Ha HepQOKAPTH]
EC-7070 — nmmyman MammHaKa ¢ GJIOROM CONpPAKeRMA CO CTABIAPT-
HEM KRHAJIOM,

Biucoxonponsponurembroli 3BM, mpexmasmagennofi 1A pemeHEA
IIAPOKOIC KPYyra TeXABYeCKHX, PROHOMATOCKAX ¥ [ a3IAYAKX CIONdATL-
HEX 3a7a1, ABAAeTca meroropaerras B CCCP mamuna EC-1050, cpen-
nee OwcrponeiicTBHe ROTOPOi paBuo 500 Tec, on/cck. OcHoBEWG QaH-

r——""——"—""= A

| 7POUECCOP 2020 |
| h
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£C-7030 = £¢- 6072 !

4 Be—— X

Puc, 1.8.7. CrpyrTrypuan cxema 3BM EC-1020

gre o moneas EC-1050 mpmeemenw B Taba. 1.3.6. B coctras 9BM
EC-1050 BXOJAT: mpoLeccop, OCHOBHAA oueparsBuafd TaMATh OOmeld
emrocTeio 00 1024 KGaiiton, Kagaau, ycrpoiicTBa PRONA-BHBONA Hndop-
MaLfH, COPBHCHAA andapaTypa. HouxigecTso @ cocras mepmpepnHHEX
YCTPOiCTB ONIpefeA0TCA B KaKAOM KONKDPETHOM CJydae,

E, NPOTPAMMUPOBAHHE JJI1A 3BM

1.3.24. Dranm pemenus sagas ma OBM

Jina pemenma komkperHok sagauw Ea IBM He00XOMHUMO BHINOJ-~
HBATh KOMILJIEKC PYYHHX A MAMWHEHX JedCTBUE, KOTOPHE MOKHO pas-
AeJATL a CJAeRyRImde dTamlhl:

1) pu6oOp YHCIEHEOTO MOTOAA POMOHMA 3ajadH;

2) paspafoTka anropnTMa peIIEHHAA 8ajasn U COCTaBJemne Opo-
TPaAMMH;

3) mepenecenuc OporpaMmel B MCXOHHIX AAHMEX HA OepdoKapTH,
pepdonenTIl HMAH gpyrue HOCHTeNR uugopManHu;
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4) prog B Mammry mEHoOpManAR, 3adEKCHPOBAHHOH Ha nepdo-
rapTax MIH meppoienTax;

5) aBTOMATHYECKOC PeIleHne 3a71agM, KOHTPOJIL H BHBOJ peayib-

TOH.
™ Onue B TOT KE YHCICHHHE MeTOj MOKeT OHNTH pea’u3OBaE NpH
JlOMOULE Pa3TWHYNOEX alrOPHTMOB, W 3aflada 3aKINYASTCA HE TOIBKO
5 BLIGOpE METONA U aNTOPHTMa, 10 B obecnevennn ranGonec apdexran-
noro ncumoassoBapna 3BM. |

OcCuHOBHEIM Ha BTOpPOM 2Tame MBJIAETCA BHGOp nam paspaGoTRa
anroplTMa pemeAdA 3ajadd, T. 6. YCTanobjenle CTPOroii mocienona-
TeApIOCTH BeeX omepanmmil (apufMeTRUeCKNX, JOMHYECKHEX H Ap.),
ypUMCIAA KOTOPH® MOKHO HOJNYTHTE FCKOMEI OTBeT. AJNTOpHTM, pa3-
paboTaOKi AJA JAHHOR 3ajaIH, NOKEH OHTb OPHMEHAM K COBOKYM-
JOCTH padAAYHLIX 3HATeHWH ee HCXOANHX NamHHX, Ilocime mumbopa
anropUTMA COCTABJIAKT JIOTHIECKYI0 CXeMY MPOrpaMmul B BHRO Giok-
¢XCMB TJIH B BHIC YCJAOBHHX CIIMBOJIOB, Ha3WBaeMHX OmepaTopaMm,
1AW B ApYromM KakoM-au6o Bmjge. JlormueckaAa cxema o06Jergaer cocra-
prele NMPOrpaMMel, HATJAAHO N KOMIAKTHO OTofpaskas Bech Tpouecc
pentennisi 3agaux wa 3BM. Ilpn paspaGorTie alroputMa peumends sa-
favi YIUTHBaeTCa pasMeulenne NEGOPMANIH B 3anOMHHAKMIX YCTPOli-
crsax IBM.

IlpuMeRA®T ABa crocofa NpOrpaMMHOpPOBAHIIA: HA A3HKE KOHKPET-
o MammeH (B xogax IBM) n aPTOMaTH3NpOBaRHOe (¢ DOMON[LIO
AJNTOPHTMAYCCKEX A3HKOB). B ofonmx cayaaAx neo6XoamMo HOJIL3O-
WaTheSl AHCTPYKTHMBAHME MaTepilajaMid H NPAMCHATE paspaboTammyio
TeXI10,10TMIO .

TporpamMvuposanme B Kofax IBM coctouT 113 apyx wacreit: pac-
npojedenne f4eex 3Y K cocTaB/eHHe KomaHA. 3V MamIEH COCTOMT
W3 ONmpejleleHHOTO 4HCIA AYEeK, OPOHYMEGPOBAHAHX moapAx ot O no
n — 1, [TocKOJABKY Kamjlad AdedKa COMAGPKUT oOpene]emHOe KoJaHde-
CTBO K paspajoB, B nee MoKeT OWTh 3amHcano x-pa3pAgHOe 9ACIO,
Ha3nlRaeMoe CJHOBOM.

CocTap/ieHEY10 OpOrpaMMy 3aOHCHIBAIOT B BOCLMODHYHOH chcTeMe
CUHC/CHHA M OpH MOMOIGH CIeNHaJsAOTO NepdopaTopa WEePCHOCAT
na neppoxapTm ina mepdonentu. HcXomuule NaoHLHe TaK:Ke 3AINHCH-
BalT na mepporapTH HAA nepdoNeHTH, HO B ABOHIHO-JCCATHTHOM
konie. Ha omHo#l mepdoxapTe 0OWINO MOKHO 3amucaTh 12 xoManpm mam
12 gucen. Komamju 3ammCcHBalOTCA TpMafaM|, qnAcha — TeTpajamii.

. UeTBeprHii STam 3aKmOYAETCA B TOM, 9T0 3aMKCIPOBAHHYIO
Ha nepdokxapre wmm oepdosienTHl HHPOPMAIM0 BBOJAT B MANARY.

Ecam mporpamma nenoanbayercsi BIEPBES, TO OHA OTJIa*KHBAETCH
(mposepaerca) mpm moMoOmE TectoB — HeGOALMHMX 3amaw, TOYNOe
pewrenuie KOTOPHX M3BECTIO.

IMatwit atan 3axmmouaeTcA B ABTOMATNTECKOM PeENRH 3afaum
O0MYHO ez BMemaTeNhCTBA YeaoBeKa, IIpOBEPKa BHAACIEHTH MOMeT
OCYIIECTBIAATECSA 0 KOHTPOJLHEM (OpPMyaam, HIH NYTeM MOACTAHOBKN
DOAYYeHURIX BaKIIOICHAE B pemaeMoOe ypapHOHHE, MJIH LIDH IOOMOMmMnA
ABOUUOro, a muorsa I TPOEHOro cyera, MamiHA aBTOMaTHuecku NPO-
:;l;(:igjl'r BCO apuMerHIecKkne M JOrAYeckue ONepamyu, KOWTPOINpyer
rouy cBHHH, [OJy9eHAN® Pe3yJNbTATH MeDEBOIHT B JOCATHIHYIO CHC-
- MC/IeHNA M MeYaTaer UX Ha IIAPOKOM mAM Y3KOI OyMmaskuoii

HT® nau mepdopupyer Ea mepdokapTm Eam mepdonenty.
oo nPaGOTa ra JBM OUPEe/leIACTCA COOTBOTCTBYIOIMMMU MICTDYXKUEAMN
" OAroTOBRKE HCXOAWOH HAQOPMALUM, TPOBECHNI0 CYeTa H Ap.
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1.8.22. O0mpme cBeneHms 0 NporpaMMEpPoOBaHER B Komax JBM

dddexrapEOCT TpOrpaMmapoBanva n kogax 9BM (memocpencr~
BEHHOI0) HJIA ABTOMATHIHDOBAHHOTO OPOTPaMMHUPOBAHNA ONpe/eNaeTcs
pasamuEHMM  daxTopaMA: KBanmduKamWed DPOrpaMMHCTOB, CIOM-
HOCTBIO 3aJlad, HANHINEM MaTeMaTHAYecKoro obecmedenna n ap. WUmorna
ANA HEKOTODHX 3ajadY BHIOJHO COCTaBJATH HPOrpaMMH HemnocpencT-
BeBHKIM OyTeM, HO anA GoapmuACTRA “3anaq BpeKTMBAO MPUMERATH
ABTOMATH3HEPORAHHO® IPOTpaMMUpOBaRie, ecan AaA KaHnoid IBM unme-
JOTCA DPOrpaMMEI-TPAHCAATOPH, ¢ OOMOMEBI0 KOTOPHX MpOrpamma,
3aDHCAHHAA HA AJTOPUTMAYECKOM sI3KIKG®, IePeBONATCH B KOMAHLK NaH-
poit Mamumae, OTMeTrmd, YTO MHOrAe TPAHCAATOPH HONOCTATOIHO
COBOPIIOHHH, M HAa BHUOJHEHN® OPOTPaMME, COCTABJEHHOH ¢ MX mo-
MOmpI0, 8aTpaTnmBacTca wmmorma B 1,5—2 pasa Gonbme BpeMenn IO
CPaBHEHWI0O C MPOrpaMMoH, COCTaBJeHHON B KOJlax MalIARK KBaundm-
DPPOBAHHEIM mporpammuctoy. Kpome TOro, mporpaMmul, nepesenenHne
TPARCJAATOPOM G AJArOPHTMHYECKOIO A3HKa, TpeOyloT 66apmux 06meMOB
3¥, ueM mporpaMMul, COCTaBJEHIIEe BPYYHYIO.

Kampas 9BM MoeT BNDOJHATH ONepalyH CJIOHEHWA B BLIIHTa-
HHA 9ACeJ], BHYATANME MONYIOH qHceN, YMHOMKEHNE, [eJeHNe, Hepeck -
Ky YHCeJM H3 AYCHKH B AYeiRy, cpaBuenme qucen (KOLOB), CJIOMKEHH®
N BHYHATAHA® KOMAHJ H MOOTHe APYI'Ue Omepauud,

flueiika mamata 9BM ofaajgaer Tem CBOKCTBOM, YTO 3amHCAHHO
B Heill CIOBO (IHCI0) MOMOT XPAaHMTHCA H MPOYUTHBATHCA T0606 THCIO0

a3, [0 TeX mop NOKA B 3Ty AYeHKy re GymeT mOCIAaHO HOBO® CJIOBO,
?’lpu 3andcH B AYefiKy HOBOIO CJIOBA NPEJBAPHTENBHO CTHPAETCA
ppesKAes CONepIKEMOE.

Homamny MOHO paccMATpPMBATH KAK YACJO M KaK YyNpaBJIAKOIAR
cureat. Yupasiaeune paboroit IBM aakiaiogaeTcA mpexae Bcero B Hame-
FAEGHHA eCTeCTBEHHOr0 OOpDHAKAa BWIOJIHEHHA KOMaHn, Bce Komamgm
MAmIARE MOKHO Pa3lfejATh Ha jJBe OCHOBHHE pYIIH:

1. Komanpu co cTraogapTROfi mepegadeil ynpasJjienmd, nepeja-
jolule yOpasnende cleAylomei aveiike, 3T0 3Ha9UT, 9TO HOCJe BRNON-
HeHMA KOMAaHJH, 3a0ACAHHOH B AdeilKe r, DLINOJAASTCA KOMamja,
naxogamasnca B saueiike rn |- 1, TakAe KOMAaHAE HA3HIBAIOT KOMAHAMH
¢ NPHEAYAATENLHEIM YIpaBJenHueM.

2. Komampgu mepefatv ympaslieHUA, mpefHa3Ha9eHHEE AJA H3Me-
nenAsa NOPAAKA BWIOONHEHAA KOMAHmJ. OTA KOMAaHAH XENATCA Ha KO-
manas Gesycnosmoro m ycnopEOro mepexoma. bedycloBpas Komadna
BCOTAA MepPeNaeT YODABJEAN® B YKA3AHHYI0 B 3TOW KOMaHHAE AYElRY.
VYenosaasa KoMaafa MOepenaeT yYOpaBlieHHe B KaKylo-HEOYAb fgeiiky
P 3aBACHMOCTH OT 3aJaHAHX YCIOBMIl,

Henmocpencrpensoe cOCTaBJeHAAS NPOTPAMME peImIemEA 8ajadn
BriaoIaeT B ceba nBa Bmpna pabor: Hammcanme (MAH COCTaBJIeHME)
KOMaH[{ IPOrpaMmil ¥ pacupenejesEe DaMATH, OTH 1Ba BAxa paGor Tecuo
CBABAHH JApPYT ¢ APYIOM.

CHavaja BHOOJNHAIOT pacnpefe/ieHNe HaMATH B o0mem Bupe,
BBOiA OyKRemHO-nmudpoByie 0003HAYEHUA aJPECOB SYEEK: HAOpPAMEP
agpeca (HoMepa) pqeeK RAaA KOMAaHA OporpaMuu o0o3HawaoT a - 1,
¢-+2,..., RIA HACXOOHHX faEEHX — b+ 1, b 42, ..., Aua
DPOMEKYTOYHLIX pesyabTaToR — r- 1, r 4 2, , .., ANA KOHCTAHT —
e+ ;, €+ 2, 44y AIA OKOHYATEJIbHKX pedyabTaTOB — £+ 1,
P42 e
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Tloce TAKOIrO pacupefejieHdA HNAMATH COCTaBIAIOT NpOrpamMmy,
sanmcmBas HA MecTe agpecoB ux OykpeEHO-madpophe oGoanagenms,
CocTaBjeHAaA B TAKOM BANG NPOrpaMMa HA3HBACTCA MPOrpaMMoil

B ycnoBREX agpecax. Ilocne
TOr0 KAK IporpaMma cocTa- 7_| 8807 6 mowuny ucxodneix
prexa B GykBemHo-mEdpoBOM Jornwx u npozparmsr

0603ragennHd , BUTHO , CKOJBKO
ona 3aHAMAET AYeeK , A MOFKHO

pelmaTL BOMPOC O €e pa3me- .Z;r

meuwy B TAMATH MAIIMHE, Aepe8od ucxodwsix donwsix U7

T, C, JaTh KOHKDETHHE qA- ecamungid. cucmemss 8 i’ﬂl/vﬂy/ﬂ
CIOBHE BHAYEEHAA OYKBaM &, l

b, e, r, t. [Janee mnepe-

MNICHBAIOT OpOrpamMMy, IpH- _T_J Borvucnenue feruvunss

GaBaAA K YWCJIOBHIM 3rage-
OAAM COOTRCTCTBYIOMEX GYKB
DTHOCHTEeJBbHBEIC agpeca, I HO-
JIy9ai0T TaKuM 00pa3om mpo-
TPaMMY B JOHCTBETEJBLHBIX H

Apobepra ycnobus

anpecax. JA  COKpameHnA
Ap A pa A0 uav 4 <0

3amECcH IpH HEHOCPeACTBeH-

HOM MPOTPAMMMPOBAREM s, 7<p l i
06WTHO TNOABL3YIOTCA  CHM- fpu 20
posukol: 1) sammeh = — @

0003Ha4aeT: YHACHO Z IOCH- S| Bsrvucaenue deiicmBumens -
JAaCTCHA B AUelKy e; 2) 3amirch Ho1T nopred

(e¢) = z o3HauaeT: COMEPIKH-
MO fATeKAm ¢ paBmo I, T. €. ’
B Ayeiike ¢ XPAHHTCA THUCI0 2. :

B Bsrvucnenue wamAnexcHs X

1.3.23. Baok-cxemnoe nopned
opcacTasleEMe aAropuTMa
© pelUICHAA 3aJa9M. 1 i

uunmlwme porpanmme ll Aepedod pesynsmamob us Fowynod

cucmems 8 Jecamuvnyn

IIpn EemocpencTBeHHOM
MPOrpaMMAPOBAHAN LPOLECC
pewenmns 3agaqu pasbmBaetca

Ha ?’;‘ann, KOTOpHeE OOHYHO il
n3obpaskaoTca  rpadmyeckn Aevams pesynsmamod
B BUAe MPAMOYTONBHUKOB I '

auBajpTcA GmoKamu. Brytpm
Gnoka TeKCTOM ' MIM YCJIOB-
HuME 0603HATCHEAMH YKa- Puc. 1.3.8. BaoK-cxeMa IipOrpaMmm BLIIM-
3HBAIOTCA Ile_ﬁcTBHH_, I{OTOpHB CNEHAA Kophuefi KIHI}“)R’!‘IIOI‘D YPABHCHHA

HeoOxomMo 'BMNONHNTE. Ilepefaunm ympapieHHs 0T GaoKa K GIOKY
YRABWBAWOTCA CcTpeqKaMu. ' :
 IlpencraBum B Bajge 6/10K-CxeMu ANTOPHTM PemeHHA KBAXDATHOTO
Yparrenusa az? 4 bz 4 .¢ = 0, KOPHM KOTOPOIO MQ;KHO BHYHCIATH

oo gopmyne o
o, b * Vi e —b:VE
1,2 %a 5 R

(nnu gpyrux ¢uryp) m ma- -
@ dcemanad J
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E =0, -
I < chlﬁogypuﬂé;ﬁ) YpaBHeHHe MMeeT ROHCTBATENbLHHE KOPHH, ecam

Demonne ypapuemusyS° EMEET KOMIICKCRO-CONDOHHKO® KODHE, T. o,
w10 OTpamaeTcA HA o POUSBOLHTCA U0 DPAZBETBIAIOWEHCA HpOrpamme,
Guok-cxeme (pmc, 1.3,8).

'V 8800 wcxodnwix
Farneix 8 mawuny

:

Jpeawusagqus
cuemuuna 3a0a«

[J] flepefod ucxodnsixs
Janwexr ¥ 3adavu /ﬂ\z

!

4] Borvdrrenue
ax, 8y, Yga

5T Bomucrenve

2/aBK020 IFAYEHUR oy Puc. &3-%}"‘5!!;:;:::2 ng::
Sing, sz \J CKOALKUX OGPATHLIX TeOResw-
I QeCKHX 3aj1ay

BT Sowucnenue

Spy 5249y

!

7Y fpobepaa  yenobu . % Ipe-
Bee . 3adavu peuwen,, #em epeaope
; cauur
[

ﬂ flepedod peJyﬁomamod
2~10 u ux nevarm,

!

Cmon

[

XapaKTepHOH ygo

KpaTHOS HOBTOPEHH PTOH reoe3HY6CKUX BRIYMCIEOIAR ABIACTCA MHOIo-

® copmit omepangit IO OAHHM H TeM ke QopMyIraM

A3MATHRIMA A PMY. ’

gx?m;m?menb qoro y, JCXOIAMMI Aanummu, IIOBTOPAMEECH Y9acTKE
Pomecca HA3HIBAIOTCA UUKJIAME,

CocraBEM DO
a
sanay mo q)opMynaMD MMY Ui pelleHEHs n o0paTURIX IeoJeamiecKuX

tgaAB: Yp—V¥a | _¥p—¥a
zp—z, 1= sinc, g
— L (13.9)

So = A - ——
P esa i S3=1/(@p—2a+ yp—Ua)
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TporpamMma ROMKEA MMeTh apudMeTmieckmil HAKA ¢ Mepeanpeca-
mAcii (OAA E3MEHEHTA ajipecoB KOMAMX, ¢ HOMOMBIO KOTOPHIX BBOAATCA
pOBHE MCXOJOHEe NAnHEe B uAKI). Brok-cxema mporpaMMm moxasanma
pa puc. 1.3.9.

Pacnpenettenne naMATH B Gyxsenmo-undporor oGosmauennn afpe-
cOB fAgeex mokasadHo B Tabm, 1.3.7.

TaGagna 1.3.7

Hosepa | 540 |p+1lo+2]b+ 36+ 4lb+5]b+ 6+ 7|p+8]. . .

AYCCIR

Kommue- | ¥4 | ¥4 | 2L |24 | 4B ) Va2 | 24 |- .

Copepsrumoe| C€TBO
AneeK samaq !
n Neppan sapaia Bropan aamaza

B rabGa. 1.3.8 npnBefeRa mporpaMma PelICHHUA i TEORO3MYECKIX
3871871 B YCJIOBHRIX afpecax B KoAax Mamumun M-20, ¢ oGo3nagennamn,
nokazageEnMo B Taba. 1.3.7.

Ilo xomampge
a0y 010 b+0 at0 740
OpPON3BOAATCA BBON MACCHBA MCXONHEIX AAHHKX, HAYHHAA C AYeliku
b-l-l(')lz)l(omannaua-l— O;at+ 1,24 2;a+4+ 3;a+ 4; a4 5 Bumon-
HAETCA DBOJ HCXONHEIX MaCCHBOB ¢ KOHTPOJEeM W MePesoA0M U3 JeCsTHY -~

HOH CHCTeMH CYHMCJEHHA B OBONYOYIO.
Ilo Komampam

et+11) 018 a-12 7501 7610
a-12) 000 r48 0012  r44

HPOu3BOANTCA BHYHCICHNO IJIABHOTIO 3HAYOAMA Yria a 0o naincnuomy
dHA9EHHID |g a.

Jns onpeaenennd 3anavteHnA JHPEKUMOHHOrC Yrjia o ACOONL3YCTCA
RoManna

a+-13) 001 r+3 ¢-+0 r+43.

. B saBncmmocta ot 3naka tg o BupabaTisaeTcA mpmamak , pas-
Bui 1, ecta 3mak ¢—», M paBANi 0, ecorm BHAK «|».
Ilo xkomamne

a-}14) 036 0000 a-t+22 0000
nepefaeTcA yopasieHHe B 4 3— 22, ecsm @ = 1, mam B caenywoumyio
KOmamay a 4 15, ecnm @ = 0, T, e, B a4 22, ecam tga <30, win
B ¢+ 15, ecam tga > 0,
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Tabnmuma 1.3.8

§ Homauam
=}
x
2
g - anpeca Tloscaenun
s | g
%g d% AI A: Aa
g | 28
a-0) 010 »+0 a+40 r+0
1| 067 b+0 0000 r40
2| 052 0000 0001 0000
3] 013 a--43 r4+0 a--43
4| 016 a+5 7501 7610
5] 052 b1 0042 b-+4
6] 002 b+3 b4 r-41 (rd-1)=zg—z,
7] 002 p+1 b2 r4-2 (r+2)=yp—uy,
at10| 004 r4-2 r41 r+3 (r+3)=tga
1] o016 e412 | 7501 7610
2l o000 | r+3 | o012 r+4
3] 001 r+3 c+0 r+3
4| 036 0000 a}-22 0000
5] 000 | r+1 c+0 r+1
6] 036 0000 a+20 0000
7| 056 r+4 | a427 t4-0
a-}-20| 001 c+1 ri-4 t+4+0 (t4+0)=n+4ra. sn. a
4} 056 0000 a-+217 0000 '
21 ool r4+1 c+0 r41
31 036 0000 a-}-26 0000
4] 002 c+2 r-4 t40 (t+0)=2n—ra. 8, @
5| 056 0000 a4-27 0000
6| 002 c+1 r--4 t+0 (t40)=n—rx. 38.
71 000 t+0 0000 r-+3 (r+3)=a
a+-80| 016 | a4+ 31 7501 7610 . :
1] 000 r+3 0005 r+4-4 (r+4)=sina
21 002 ¢}3 r--3 r+3
3] 016 | o434 7501 7610
4) 000 r+3 0005 r+5 (r+5)=cosa
51 004 r+2 r4+4 t-1 (t+)=s
. 6] 004 r+41 r+5 12 (t2)=s,
7] 005 r+1 | ri41 r+41 -+ 1)=Az%
a4 40| 005 r42 r4-2 r4-2 (r4-2)=Ay?
1) o1 r4-1 r+2 r4-1 (r-+1)=Az24Ay3
2l 044 | r+1 | 0000 143 (¢+3)=V_-_A§2+A'y2=
; =03
3] 112 0000 a--51 0001
4| 055 ¢+ 4 a--42 r40
5] 0756 r+0 e 47 a4 47
61.016 | a--47 7501 7610
7) 052 t+0 0027 0000
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IIpomoaxenne Tabn I1.8.8
H KomMaHaH
H
]
2 anpeca
e = IloacReHUA
TR
Ca =3
gz | =g A, Ay A
jeib %o
e4-50( 037 0000 0000 0030 cTon
1| 013 at5 c+5 a+45
2( 013 a6 c+6 a6
3| 013 ai-7 c+6 a+t+7
4{ 013 | a4 17 c+7 a4-17
5( 013 | «4-20 c+7 a+20
6] 013 | a}-24 ct7 a-t 24
7] 013 | a+-26 c4-7 a+26
a}+60| 013 a+-27 e+ 10 a+27
1| 013 | ¢35 c+7 a-t-35
2] 013 | 436 c+7 a--36
3] 013 | a-}-42 c4-7 a+-42
4| 056 0000 a-l-4 0000
Kometanth
¢} 0| 000 | - 0000 0000 0000 | MammHHEMI HOMD
1| 102 6220 7732 5042 T
2{ 103 6220 7732 5042 2n
14
3] 101 6220 7732 5042 -
4 : 7777 |const puxa BufeNeHEA
TpPeThero appeca
¢c+5 4 0000 0000 |comst pans  mepeanpeca-
nEa 1-ro ® 3-ro appe-
€OB HA MeTHpe eJNHA-
m -
6] 4 0004 0000 |const pus  mepeagpeca-
o4 IepPROTO ® BTOpO-
TO afipecop HA HeTHpe
: eEHANN
7 4 |const pua 3-ro agpeca
¢110 4 0000 0000 |const pua i-ro appeca
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Ilo Rromampam
a-15) 001 r4-1 c+0 r4+1
a4 16) 036 0000 a+20 0000

aHAJIONAYHO HCCHEeAyeM BHAK NPHPAMSHAA Az,
Kowamna

a-17) 056 r4+4  a+27 t40

BRIIOJIHAGTCA UPH ycloBmd, 910 tga == 0 a1 Az > 0, 7. e, ANpeKmOH-
HHNH yroj o paBen IJIABHOMY 3HAYEHHIO .
Komamga

a4 20) 001 e+1 r44 t+40

BHOOJHACTCA TPH YCJIOBHH, 9T0 tga == 0, Az < 0, T. ¢, o pacmono=
meg B III werBepTH,
Ilo xomampe

a4-21) 056 0000 a+4-27 0000

yOpaBjicHEe OepenaeTcA B Ageliky a 4 27,
Ilo xomamEpaMm

a--22) 001 r4+1 ¢c+0 r4-1
a-}-23) 036 0000 a-+-26 0000

AHAJOTHYHO HcchepyeTcR 8maKk Az mpa tga <q 0,
Komanpa

at-24) 002 c+2 rt4 t4+0
BHIOOJMHACTCA DpH tg 2 <5 0, @ Az = 0, T, 0, Korga a HaxogaTca B IV
qeTBOPTH,
0 KOMAHI®
a-25) 056 0000 a--27 0000

yopabjenite mepefiaeTcA B a -4 27,
Komanga :

a+26) 002 e+1 r+4&  t40

BHIOOJEASTCA Ipm tga <0, Az <0,
Ilo xomamge

a+27) 000 ¢4+0 0000 r43

qucao @3 syelikm ¢ |+ 0 mepecmuaerca B paGouymo fueitky r 4 3,
IIo xomampam

a4 30) 016 a-}-31 7501 7610
a--31) 000 r+3 0005 r+4

BHYHCIAOTCA 3MadeHme Sin o W pPesyapTaT BANACKBAETCA B AYOHKY
r 4- 4, Homamga a - 43 onpepeaser HoMep ciegyomedl Bafaud,
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Komamnm e + 44; a | 45; @ J- 46; a - 47 BumonHAIT DepeBod pe-
3yJABLTATA W3 JBONIHOA CHCTeMH B JeCATHIHYIO H BHIAYY €TI0 Na 1medarhb,
Komarna

a51) 013 a5 5 a5

6yneT BHRIIOJHATHCA Iepell PpeeHneM Kammol HoBoit 3amaun. Tax Kak
AJA PemCHHMA Kaxoi caenyomeld Banaum ngo6xonnmo HCIONbA0RATD
HCXOANHe NAAHHE, COOTBETCTBYIOU[Me NAHHOHA 3ajage, TO B KOMaunje
a + 5 caenyer cooTBeTCTBYIOIGMM 00-
pa3soM HIMEHHTE afpecHYI0 9acTh IO
nepBoOMY H TpeTheMy anpecaM. fodzomodna yunna

HoManmau e+ 52 =~ a - 63 pu-
NONHAOTCA  AHAJOTHIHO KoManae

a4+ 51. [}

Ilo xoMaHze
a}+64) 056 0000 a4 0000

ynpaBjeHne HePefaeTcA B AYeHKY
a 4 4 na pemenue cienywomed 3a-
nauu,

KoMaHAN NporpaMmel, YIpaBiA- Aepeadpecayus
0mae NOBTOPeHNAMM LHKIA, Ha3WBa-
0TCA cderynKamm, Llmkgmgeckas mpo-
rpamMMa MOXeT OLITE npencrabjicHA

Cyem na popMyre

G10K-cXeMOif, ~ HOKa3aHHO Ra

puc. 1.3.10. Ilagn, B KOTOpPOM 9HECAO Aposepxa oxonsanUR

NOBTOPeHnii 3apamee HM3BECTHO, La- qurna

3nBawT ‘aprfMeTHIecknM. Paspabora- Yunn we P

IH PA3IHYHHe NpWeMH YNpaBJeHAA oRIEn P

NOBTOPCHAAMA B apH$METAIECKAX LHIK- o zod 4z

aax. OguH ¥3 TAKHX OPHEMOB NOKa3aH yunne -

B ralmx. 1.3,8.. Pre. 1.3.10. DpanuunnaminEas
B npakTéKe BLYACAGHEHE mpuxo-  OA0R-cxema UWKAmueckoli  npo-

OATCA ¥WMeTh HEN0 ¢ LIKJIAMH, IUclo TpaMMLI :

NOBTOPeHHH JJIA KOTOPWX 3apaHee

HenaBecTHo. Takue NEKJH BO3AIKAOT NPH PelleHMH 3aJaY MeTOROM
urepanuii, TIoaToMYy BTH LXK 133KBAIOT ATepalyoHHEMA, B urepa-
IJIONHWX HPONeccax MOMEHT OKOHYARMA DHYHCICHHE ONpefcnsneTcs
ROCTHKEHNEM 38HAHHOH TOYHOCTH Pe3yAbTaTa, T. €. BHYMCICHHA
IpeKpalIaoTeA, KOT/ia DHIIOJHAETCA YCJIOBRE

|Az | <Le,

e {Az| = z¢,, — zk, & € — sajanAaA alcomoTHAA OOrPENIHOCTS,
EcTh 3agaud, OpE DPOrpAMMHPOBAEHR KOTODHX IPHUXOANTCA €O3-
JlaBaTL NUKJIH ‘B [UKJIAX, - )

1.3.24. Ilcpenoc nporpamMhl M HCXOANLIX JJAHMBIX
Ha nepdokapryi B nepfoNeHTH H BBOX BX B MAWMIY

TlporpamMma pemenn# 3ajaun 0 HACXOJHHE JIANHE® IIePeHOCATCA
Ba nepdoxapTa muu HepdodenTh nyTeM OpoGHMBKH oTBepcTHi mpR
nOMOmY cHenuaibUHX KJIABHMAKX YcTpoicTs H mepdopartopor. Ha
ool mepdoxapre MoxKer OWTH pasMemeHo 12 KOMAmA, uHCead HJM
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Kaxmx-nn6o ncnomoratensEHX konos, KorTpoas npasmabnoctm mpo6m-
BOK OCYIeCTBAACTCA IyTeM Npo6upok MAGOpMAamMA B ABe PYHE, HYTeM
OeYaTaRHA BaWKCAPOBAHHHX 9ACE] HA HOCHTENAX KHEQOPMALUAA H
CPaBHEHNA pPeayILTaToOR MeYaTH ¢ AAaEHHMH, SANACAHHHMA HA G1aHKax,
IR KakuM-EEQOYNb HODYTAM TIyTeM.

Beoa madopmanmn ¢ mepdoxapt mwin ¢ nepdoNAenT B OnepaTHBHO
3alOMOHAINEE YCTPOHCTBO OCYmEeCTBAACTCA IPH HOMOLIM YCTPOHCTBA
BBOJla N0 CHeNHaNbHOH KoMaHJge Hiaf BBOJAA MCXOAHHX AANNHEX A OO
npyroil KoMamfie NJA BBOAA UPOTPAMMH peIeHHA 3afavd.

IpaBmAbHOCTE BBOJAA WCXOAHOH HAGOPMANHE OCYMECTBIAETCA
00 KOHTPOJBLHHIM CyMMaM HJAM OyTeM HeraTH HA OyMa)KHOH JeHTe,

1.3.25. Doison pe3yiabTaToB BbraMcacHRi

Cospevennsie 9BM wumeor pasnudume YCTpOiicTBA IJA BHBOmA
Pe3yahTaToB BHUMCICHHE: YCTpoiicTBO OHICTpONeHcTBYOmed DedaTn
oudpoBoro Marepmana Ha y3Koi GymakBOil JeHTe, YCTPOHCTBO medarm
andasuTrO-UAPpoBOro MaTeprana Ha mApoKoif OyMammol neute,
ycTpoiicTBa BHAYH peaylbTATOB Ha Mepdoxaprw @ mepdoneHTH m nap.
B Ta6n. 1.3.9 nprBegerH npAMEPH BRITAYM LA Y3Ky0 HeqaTh mudpo-
POr0 MaTepHANa OpH pemeHAHN 387434 HA Mamune M-222,

Ta6amua 1.3.9

Bna neuartn IToAcHeHnA
— + + 01 456400000 HecATHYIHOEC THCIO
+4,564==0,4564 - 10*1 ¢ mpuaHanom
+ — — 02 304000000 JecATHYHOE YHCIO
—0,00304= —0,304-10-2 Oes npma-
HaKa i
4 — 4+ 04 648945284 —6489,45284 = —0,648945284 - 10+4 -

‘B rtabn. 1.3.9 mepsui cieBa sHaKk oGosmazaeT UpHIHAK dACAA,
BTOpOfl ~— 3HAK uwHCAa, TPeTHH — 3uaK mopanmka. Ilepeuoe caepa aBe
oadpul — DOPANOK uHCHA, & CAeAylomue [eBATh OAGp — mMamTHCCA
qECIA. .

Mipr mcuonpsoBannn OncCTpoAeldcTBYOmMed UeYIATH TWOPAJOK IHCAA
€O 3HAKOM NeyaTaeTcAd B KOHOe gAciaa. Ilociaepuee gncio tabia. 1.3.9
Gymer nameuaTaso Tak: - —648 945 284 4 04. v o

1.3.26. MaTemaTR9eCKOE oﬁecneﬁen.ue I9BM

Iog maremaTmaeckmM (nDporpaMmMnniM) ofecneucaHeM DOHMMAIOT
COBOKYHHOCTH aJTOPATMOB M IOPOTPaMM, OpeiHA3HAUGHHRX AJA Opra-
ERJaqiH, OPOBefeHds M KOHTPOJIA BRIYACIATEILHOTO UpPOLecca Ha JAH-
HOX 9BM = o0HApY;KeHHA ee HOHCHOPaBHOCTEH, ) o

Boakmit monn3oBarens 9BM Romker OGWTL yYBepeE, 9TO MAUIHA
AcCOpaBHA A Bce ee ycrpoiicTBa paborant GesamnOouno, IIpaBHaLHOCTD
paGora 3BM n Bcex ee ycTpoiicTs OGHYHO YCTAHABANBAKT & MOMOIEIO
TOCTOBLIX U AHACHOCTHYIOCKMX LPOrpaMM, KOMIJIeKC KOTODHX € COOT-
BeTCTBYIOMEMHE IUCTPYKIHAMH OpPEAraeTcd K Kaskgod mamnname, |
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Jl1a YCKODEHHA HPOTPAMMHUPOBAHMA COCTABJIAIOT NOJIPOTPAMM
{ CTAaOAapTOHe OPOTPaMMH AIA BHYACICHAH HA HOHKPETHHX BBI\E
TIpuMepoM HOANPOIPAMM ABIAKOTCA HPOTPAMME [JA HEPEBONA WHCeR
313 JIECATHGHOM CHCTEMH CYMCIeHNA B ABOMIHYI0 B O6pATHO, IPOTP aMMK
jIIA A3BJIEYCHEA KOpHed U3 urcel, ANA BHINCICURA SRAYCHHH TPHIoOHO-
meTpnaeckux ¢ysxumil m ap. Takwe MopnpOrPaAMMEI, NPeNCTABIAKIIHE
c060li HEKOTOPYI0 MOCIEf0BaTeJEHOCTE KOMAHM, o6uuHO HemonLaywTea
B HOCKOJHKHX MeCTAX HPOTPaMMHI.

CTaHNAPTORMA (THUOBHMH) ABJAAIOTCA OPOTPAMMH: JUIA PelleHAA
cncTeM JHEHEHABHX anre6pamdecKuX YpPABHeHMH, IUIA HAXOMKACHNA
oGpaTAoii MATPHIH, YMHOKeHHA BekTopoB B 1p. Cocramjenmo mmoro
nporpaMM JiIA YPaBOHMBAHEA TeORe3MYCCKHX ceTeil (TpuaHryssmmm,
HOJHTOHOMETPHH, INHBEJAPHEIX ceTei).

Ha ocHoBe HoamporpaMy M THROBHX Mporpamm cosfamnTca 6ménmo-
yexn crangaptERX mporpeamm (BCII). KaproTekm nmporpaMM HMMeENTCA
p BIl n pasnmaamx yupemnennax, Hanpmamep B ITHHUHUTAuKe.

MaremaTHIecKoe oOecedeHNM® JO/IKRO CO3[ABATH BO3IMOMKHOCTH
paIOHANFHON H DKOHOMHOH OPTaHH3ANWA M NPOBeNEHHA BLIIECHH-
TeJbHOTO Iponecca. B cocraB maTeMaTEueckoro ofecmeuenusa BKio-
yawT:

1) TeCTOBHe M AMArHOCTHYECKRe IIPOrPAMMH, CIY;KamMe A ycTa-
HOBJICRHA MpABIIbHOCTH pabotat 9BM 1 ompenenenrna HeAcnpaBHOCTel
6@ YCTPOMHCTB;

2) 6mOGIMOTeKH CTAHAAPTHHX, TENOBHX B KOHKPOTHHIX TIPOrpaMM;

3) KOMILIEKC QJTOPWMTMOB 38749, METOAEK HpPOIPAMMHPOBAHNA,
VHCTPYKOHAE HanmcagmA M oGopMIeHAA HPOTPaMM, ONUCAHEH CPelcTB
NpOrpaAMMUPOBAHYA, ONACAHAHE CPeNCTE OTIAIKN OpPOTPAMM, NMO3BOIA-
joumx adderTurEO peannsoBath paspaGoTKy NpPOrpaMM pemenud KOH-
HpeTENX 3amaz ma IBM.

JiNA HEeKOTOpHX HOJYNpOBOXHAKOBNX OBM — Mamux BTOporo
nokodenna (Muack-22, Muack-32 1 ap.) pa3paGoTaEK AOCTATOUHO HOJ-
nue BCII, n MaTemaTH4YecKOe ofecneuenne STHX MAINNH CYATACTCH JYH-
WHAM 0O CPABHOHMIO ¢ MADIMHAMM APYTMX MAPOK, XOTA W JJA HA3IBAH-
JHX MBIIHE MaTeMarmiecKoe ofecmedemne He Bcerja YAOBIETBOpAET
1pOH3BOJCTBEHREIe OPTAHVM3AIAM,

Ecan B macTonmee BpeMa B OCHOBHOM NpHEMensioTca 9BM nroporo
NIOKOJIeHAsAA U HAYAHAT NPAMEHATh MAMAHH TPeThero NOKOJemns,
10 B Gmmxaiimae roga 6yAyT mpumeRAThCA GoJiee coBepmennne IBM.
Boaee copepmenHas BHMHECATENLHAA TexHHKa TpebGyer m Gomee coBep-
WeANX METOJOB W CPeNcTB HpOrpaMMUPOBAHHA H MaTeMaTHYecKOIo
obecnevenua IBM. B macroamee Bpema Hanfojee pacmpocTpaHeAHEM
MCTONOM dBTOMATHIANMM NPOTPAMMHDOBAHEA ABJAAIOTCA pPAIINIHHE
8/ITOPHTMHYECKHAe ASKKHA, B CBA3M C DPHMeHeHHeM KOTOPHX B COCTaB
MaTeMaTEueckoro ofecueuenmAa IBM BKIIOTAOTCA M TPAHCAATOPHL ¢
3THX H3HIKOB,

He npununnm mocTpoeEAA ROBOTO MATEMATHYECKOIO ofecledenma
9BM pamamior me ompko Gypro pasBHBAIOIIMECH CPOJCTBA BLUMCIH-
TeIbLHOH TeXHHKM, RO M HHTEHCHBHO paspafaTHBaeMHe TEOpPHH &iro-
PUTMHYECKHX ASHKOB W ONOWT EX OPUMEHEHHA.

Ha pme. 1.3.11 moxasama cTPYKTypa MaTeMaTHuecKoro ofecmeue-
Hua EC 5BM. Onepanmornas cucrema (OC EC) E gackobas onepanmnon-
Haa cacrema (JJOC EC) ABnAoTCA OCHOBHWIMH, ORKM IPEXHA3HAUEHE
ZU1A ECTIONB30BAHAA BO BCex coBMecTHMEX Mogeaax EC 9BM. JOC EC
MMEEeT OTHOCMTENBLHO MANYI0 eMKOCTh nmaMATH (64—128 KoOailitoB).
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Ona npaMerfieTcA raaBEEMM obpa3oM Ang o6paloTKA 3KOEOMHUecKod
madopmanmu, OC EC — Gomee Mommam cMcTeMa ¢ 6MKOCTBIO DaMATH
nas xpamegma 128—2000 KoGaiitos,

B cocraB omepanmoHROH cHCTeMH BXOOAT ynpaBiamomue n ofpa-
6aTuBapmAe TPOrPAMME. YNPABNAIOMAS OPOrPAMMK YIPABJIRIOT KAH~
BrMA (FanpaMep o6MeHOM NARAKX MEKAY OmePaTAPHOH HEMATHI0 R

Cucmemsr mamemamuvecno
20 ofecneqvenun

Komnnescs npoe - laremes
Onepauuomnsie DaMn  MeTHuVEC- NouRNAGHOIT
cucmeMer noeo ebcaymu - npozpamm
aMNUR
r = nan
| 406 £C ! 10 pacwupesur
+ ocnobnsix ’—ﬁ
—+ + 0NePaALUOHHIIL
I oo £ct cucmem
— o~— —
/ \ ann
obwezo
Ynpabarwwue Jopasamsibarousue WaAINaYEmin Jns ——{
npozpamms/ RDO0Q MM HAYYHEIT U WHIKE
/ \ wepno X pacvemal
Toancarmopei: | | rop. Ipozpan- ann, "
i apuenmupodan -
Accembnep Buc- Mbt, EOC - oie Ha npume- —
fadmoxod), | | pe madrexnse] wewae 8 ALY
Anzan, Kobon, npo- nons30da-
¢0ﬂ/"pdﬁ 17, 2pam- MENAML
’ Mal
/4

Pue. 1.3.11. MatemaTmiccroe odecnenenne EC 9BM

pEewranMi 3Y), 8aganuAmMA (FanpuMep, opranm3annell ogepenn BAUION-
HOHHA 33JlJaHHH, pacnpefeJeHHeM YCTPOMCTBA BBOJA-BEIBOAA) I 3ama-
yamn. B ocmoBe ynpasieEnsa 3agavtamu JAe;KHT IPOrpaMMa, DasnBaeMad
CYINepBH30pOM, KOTOpAs YAOBJIETOOpPAET 3a0POCH HA OCUOBHYI0 HaMATL,
obecnegnBaer cay:x0y BpeMmeHH, BHOOJAHAET NPEPHBAHAA, OCYICCT-
DJIAeT 3aBEPMEHUO 34/[ATH M BHIIONHAGT PAR APyrax ¢yuxmmit,

K o6pabaTuBao0IOIM OPOrpayMMasM OTHOCATCA TPAHCIAATOPH H CCP-
BHCEHO HPOrPAMMEl, HCHOJb3YOMWE NIA BHIOJHeHHA namomec 9acTo
BCTpeAMuEXCcA QYHKUMR oCcay:mxusauua npn obpaGoTke NAaHOHX.
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B cmcTeMy MaTeMaTMIecKoro obecmedeARA BXONAT TAKMKe KOM-
NJeKCH NPOTPaMM TEXHUYECKOro 06CaY:HKHBanAA, cCofep:Ramue padjma-
IHe TeCT-OpOTpaMMil M JHAargOCTHYEeCKIe OPOTPaMMH ¥ IAaKeTH NpH-
Kaanaux nporpadm (TIIIII),

Jdna Bekoropux Momeneii EC OBM codpawTcAa AomojaunTedAbHEIO
cacTeMu 00paGoTku, XpaHeHWA M Hepexaun nadopMaudn, HO3BOAA-
jolife AocTMraTh Hamboabmiero 3KOHOMHYECKOro 3addexTa.

1.3.27. O6mgie cpefenuA 00 AQATOPUTMAYECKHX A3BIKAX

Ha pyanoe nporpamMmiipoBaiuie I KOHTPOJb HPOTPAMME 3aTpauH-
BaeTCH 06bIMHO OYeHL MAOTO BPeMeHIl 10 CPaBHEHHI0 ¢ MAIIMHILIM Bpe-
MelieM pemenusa 3amaay. Yacro Ha HeNOCPEACTBEHIIOE COCTaBlIeRHe K
OTIAAKY TPOrpaMMy YXONAT MCCALLI, & 114 pemenie 3afad MO cOCTA-
BJIGHHBIM Tporpammam TpelyloTcA TOABbKO MuHYTH. IIporpammupona-
nie — BecbMa TpynoeMkmil mponece. IloaTomy cpa3y nocue maoGperte-
nua 3BM cranu paspabaTupaTe TpAEMH M METO[W, IO3BOJAIOIME
COCTARJATH NPOrpPaMME JJIA MAINI NPH NOMOINE CAaMHX MAIIMH, HA
OCHOBé AJNTOPHTMMYECKAX H3HIKOB M TPAHCIATOPOB ¢ HEX,

AnropnTMuTecKne A3LIKA OTAHYAIOTCA TeM, 9TO OPOTPAMMEL HA HUX
namyTes B ynobHoit o6oapmmoit ¢opMe U BaTeM ¢ HOMOMBI0 OCOGHX
NpoTpaMM, HAJEBaeMHX TPAHCAATOPAMHA, NOPEBOJIATCH B CHCTEMY
KOMaHA To#l man wmHO# KOHKpeTHOH MammmHn, HKamawmi anropurmuue-
CKHH HBHK COfeD:KAT CTPOTO ONmpefeNeNAH HaGOp CMMBOJIOB M mpa-
BHIA, DO3BOJIAIONIAE ONNO3EATHO NepeBOANTL (TPAHCIAPOBATH) WpO-
TpaMMul, 3allMcaniKe HA 3TOM f3HKe, B pafogne mporpamMMm JamaOH
MAMyOH NpH nomomy camod DBM. ¥

CylmecTayomae ANTOPATMUWIECKAE A3WKH MOKHO PasneanTs HAa
TPU TPYNIH: MAINWHAO-OPHEHRTAPOBAHHHE (ABTOKOAN), YHHBEpCAIbHKE
H Tpo0JIeMHEO-OPNEHTAPOB AHERE.

OTmmaiTeNnsHOH 0c00eHHOCTHI0 MAMMHHO-OPHEHTHPOBANNKYX A3LI-
XOB ABJAETCHA NPOCTOTAa TPANCAATOPOB C HAX, TAK KAK B KAKIOM TAKOM
A3LKe YYATHBATCHA KOHKperune ocoGenmocrm IBM. Iloatomy rTpamc-
JATOPH ¢ TAKHX S9KKOB B3aRAMAT MajJo MeCTa B 3ANOMHIAICIEX
YCTPORCTBAX JIaHHOH MAINHHH.

YonsepcanpHbe A3WKH OTIHYAOTCA: TeM, UTO0 B HX CTPYKType
)Jie YqUTHBAWTCA 0coOeArR0CTH PaGoTH KOEKPETHON MAMIMHKE, 9TH A3KKH
(KoK m Apyrie A3HKA) AMEIOT CEOM ODpeRMYyllecTBa A HeAocTaTky. K npe-
NMYIIECTBAM TAKHX A3LIKOB OTHOCATCA IPOCTOTA COCTABJICHHA M YTCHHA
HPOrpaMM, BO3MOMKHOCTE IIMPOKOTO 0O0MEeHA HpOrpaMMaMu MeKIY
BLIMHCAHTENAMY , BRIOJHAKIUMI paGoTn Ha pasuux OBM. I{ yuusep-
CANBIHM A3KKAM OTHOCHTCH ajropuTMideckmii sAswk AJIIQJI-60 m,
nonygurouif mwupoxoe pacopocrpanenre (ocoGenHo B CIIA) s3mx
DOPTPAH, npeHasHaTeHALIA I1aBHNM 00pa30M JINA PemMeHHs HHMKe-
NepuHX # nayguux zanad. Jamk ®OPTPAH [6] (kak m asux AJII0OJI)
NI03BONIAET 3aNHCHIBATH DellepAe 3aAaYn B BHAE, OAH3KOM K OGHYEHM

MaTeMATATeCKUM IJanEcAM. Hampmmep, BHIpapieHNe
A-B+C
Ez_._.__.i_.,
D

na asuxe ®OPTPAH Gyner zanncano B Buge: £ = (AX B -+ C)/D.
Ha 6a3ze gsura @POPTPAH pa3paGorano Mioro cOeI{EajH3mpoBail-
LILIX A3BIKOB, - .
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Anroprtmmaeckui a3k AJITOJI-60 paspaGoran rpynnoit Mmatema-
TEKOB PA3IMYHHX CTPAaH K NPENHA3HAYCH AJAA ONWCAHWUA ANTOPHTMOR
HAywHO-TEXHEIeCKHX 3afai. B ajgropaTMmieckoM Asuke AJII'OJI-60
ECHOAB3YIOTCA BCO CTPOYEAS H IPOTHCHHS GYKBA JIATHHCKOTO andaBuTa
M pasNMYEHe CHMBOJK W CJIOBA 0A AHIVIAACKOM A3HKe. AJronbHuie
BHpa/KeHAA KOAAPYIOTCA TaK, 9To0H OHHN NpaBAAbLHC Gbiyiv pacmmdpo-
page TPAaHCAATOpoM, MaTeMaTrdecKne BRIPaKEHMA MOJMKHM OHITEH
3apHCAHH B OJHOMEDHOM BHJO, T. €. NPHA 3aICH BHpaKenHi ne nony-
cKaeTCHA BRHOCHTh 33 CTPOKY MHEKCH H MOKa3aTelH cremeneii. Hanpu-
Mep, MATeMATHYCCKHS BHIPa;KeNma

. A+B \4, : — =8 o b
i ( C ) e et

na a3eike AJIT'OJI 3anmchBanT COOTBOTCTBEHHO Talk:
z[]13 (A4+B)/CY1 34 at(b+o);
Beta: = —8/(2xat0,5)+b12/(4Xct3),

rge CTPeJKa O3[avaeT BOJRefeHHe B CTETICHb, @ JHAK (. = » 03Hayaer
Omepaufl0 IPHCBAaHBAHKA.

B regemne 1963—1968 rr. rpynmoii coeumanncToB MOIKAYIapOgHOK
degepanun no o6paboTke wAdopManEM paspaloraH YHUBEPCANLHEI
AswK AJITOJI-68 ¢ Gosnee paclumpeHHOR 06NacTLId IPHMEHEHMA, YeM
AJITOJI-60, YgnTbiBag MeIYHAPONHHIN XapaKTep A3BIKa, eTO ABTOPH
OPeyCMOTPeNH CO3TaHAe (HANAOHAJBLNEX» Depcmit AJINOJla-68, paa-
pemas MPHECOENMHATE K KaHOHHIECKOH BEPCHH JONOJAHTEIbHHE OYKBL
andaBuTa M BHOAPATE padHHe NPeLCTABICHAA [JIA OCHOBHRIX CHMBOJIOB,

Boasmoe pacnpocrpasenne B0 MHOTAX CTPAHAaX HOAY4deT YHHBEpD-
canbHuil AsmK mporpammmposanud PL/1 ([1.[/1), puepBue omy6Gamko-
panuuii » CITA B 1964 r. Ero npuMeHRAIOT A pelMeHANA IHUPOKOIo
Kpyra BHYHCAATEILHEX, BKOHOMHYECKHX, YNPAaBJEHYeCKHMX, JOTHYe-
CKHX W Ap. 3ajad. .

Tonyannn Takme Gojpmoe pacnpocTpadenne mpolierBo-opnenATH-
pOBAHAKIG A3KKH, NPUCHOCODICHALIe JJA pemMeHHA 3aKaY B TOH MaM
uHoi oGnacru. IIprimepon npoGieMHO-OpHeATAPOBARAOTO AKKA ABIACT-
ca aaropatMigeckmii A3k KOBOJI, npacnocoGaensnil nasa o6paborka
sKoROMmdeckol madopmanmm. fauxk HKOBOJI me cBAsaE ¢ ocolem-
HOCTAMH KOHKpeTHOH 3BM, On HMeeT M NOCTaTOYHO HAPOKYI® YHUBep-
CAbHOCTH, ,

B nocnesnAe rojipl CTAAY MUPOKO MPAMEHATH MAMIAHHO-OPHEH THPO-
BAHHMe HIWKHA (4BTOKOAN), HO3BOJAAINTG OPOrPAMMHCTY B OJHOI
Mepe UcOOAbL30BAThL CBOM OULIT HEMOCPeACTBERHOTO IPOTrpaMMIpPOBaHns.
XoTA aBTOKOAN He 00aaKT TAKAMU MIUPOKMMA BOBMOMKHOCTAMH, KaK
VHUBEpCATbHNe ASHKM, OHH NO3BOIAIT NCIONL30BATE Gojee KOMIAKT-
Oble TPAHCIATODH, 3HAYATENHHO YMOHBINAIOINWe BpeMA TPAHCIAIMH.

O¢deK THBHRM CPeCTBOM aNTOMATA3AINN DPOrPAMMAPOBARKA ABJIA~
eTcA aBTokof, «uskencp» (AKH), KoTOpu# MAPOKO mMpHMEHAETCA OpPH
apToMaTHaanMu nporpamdmposadma and OBM «Mumck-22». YmoGcerso
opumenernA AskKa AKY naa mamuns «<MuacK-22» 0GBACHAESTCA TAKIKO
A TeM, 9T0 OH BKJIT&ET BCE CHMBOJH Me;RIYHADPOJHOIO Telacrpaduoro
KOAa, UCOOJNb3ayeMule fJIA BBOJA& ABTOKOAOBOYM HPOrPAMMHK B MAIlHHY,
JAna sannck nporpammu Ha sduke AKW ncooapayroTes coMBoam: pyc-
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ckme mponncHme 6yksm (kpome K @ ), Bce JATHHCKWe HPOMACHRO
GyxBH, UAQDH MECATHIHOR CHCTeMH B HEKOTOPHE 3HAKOBHe CHMBOJIHI.

B mammei crpARe mPpAMEHAIOTCA H APYTAe JTOPATMATOCKAS A3KIKHE,
k koTopuM otrOcATes AJIL®A, AJITIK, AJIMO m gap. )

B Brumcamrensrom unentpe CnOmpckoro ortmenenua AH CCCP
p 1966—1967 rr. paspaGoran asmik OIICWJIOH (npEnaniesxamui
K KJaccy MaIIHHHO-OPHERTHPOBAHHHX ASHKOB), KOTOPWIil NMpEMeHATCH
npn BuvAcAeEEAx na 9BM tuna M-220, B3CM-6 u nap.

B pAfe cTpPaH OOXy4aeT OpPAMEHEHNEe AJTOPATMAYECKA# ABHK
CHUMYIIA, paspaGoranauiéi B HopsesKcKOM BRUNCINTEJALHOM OEHTPE
p 1964 r. sk CUMYJIA ocroBar Ha A3kKe AJITOJI u npepgnasnagen
ANA NPOTPAMMHPOBANAA H ONHCAHHA CACTEM ¢ RACKPETHRMH COORTHAMM.

1.3.28, Anroprnrmaveckuii napik AJIT'OJI

Anroputvmaecknit A3KK AJITQJI moayqua mupoKoe pacmpocTpa-
fieHHe B PA3JMUHBIX CTPaHax MUpa JJIA pPemleHNA 3afad 9HCIEHHOro
amanmaIa, JuHeiAo# anrebGpu, reoje3antecKAX, aCTPOHOMIIECKAX H Mp.
sanady. B ocnosy AJII'OJIa mojomen o0menpuMHATHIEA A3LIK MaTeMaTu-

Gnesamogsr ‘
\
Lurna Sesycnobusiu Yenobusrd
/
Cocmabrou Ocnobmoi ‘ Enon
Ducdauderur - | fleperoda fpouedypsr | - fyemou

Pue. 1.3.12. Cocrap omepaTopoB Asnka AJIIOJI

geckux GopmMy., AONOJHEHHKWH PA3NAYHEIMYI 3HAKAMHA H CIOBAMT, He0l-
XOMUMHMEA s (OPMANbHOTO OMMCALAA QJTOPATMOB,

IMporpamma Ha AJITOJle coctomT M3 GJIOKOB, BOYTPH KOTOPHX
MOTyT OuTh mpyrde Gmokm. Kajkimit GJMOK mpCACTaBIAeT c0GOi aBTO-
HOMHWH YJaCTOK UpOTPaMMEl, COAOPKAINMil AEGOpMANHIO IBYX BHIOB:
OMHUCAHM® NAHHKX (E-una, MaccHBa, NepeKI09aTeaA, IPONEAypL) A ome-
PaTopoB, MpeAcTaBAAINAX cO000H YKazaEAA O JIeACTBMAX, NPELyCMOT-
Penrux B nporpamme. Ha pmc. 1.3.12 moxasam cocraB omepaTopos
A3nka AJITOJI. B AJITOJle mcoosie3yIoTcA ImeCTh PA3AWMYHKIX THNOB
ONePATOPOB: NpVUCBAMBAHMA, NEPEX0OAa, YCIOBHNHA, UK, DPONEAYPH
H OycToii.

OnepaTopnprceanBaHAA ABIACTCA OLHAM H3 OCHOB-
N&X oneparopop. On npmcBauBaeT TeM HAH HHHIM NEPEMEEHHIM ONpeJe-
JICHHEl® 3HAYeNHA.

B nenmx wactax gopMyn, onmEcHBaKIMAX cAnTaKcHc, na AJITOJle
CTABATCA TONLKO OmpefelifieMHe NepeMeHHLIe, 3AKIIQICHENE B YIAOBHE
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CKOOKM, B mMpaBuX — 3aNNCHBAOTCA OOpERGNANINe BHpamennn (pme-
pange MepeddcaenyA H ONEPAaMA NOCTPOEUHS ONpPeieadiomlere BLHpa-
skennna), Haopuwmep, sanmich

(2)::=A|B|CI|D

03HAYACT, 9TO 2z MOKeT NPUHOMATH 3HavennaA A, aan B, mau C nan D,
Ije 8HAK «: =) YHTAeTCA «ITO ecThd, BEPTURAILNAA WePTa MCHOJb-
syeTcA OafA OT/leJeHRA CUMBOJIOB APYT OT APYra U 4nTAeTCH KaK COIO3 -
«nInY.

3amnces z: = ABC o3nagaeT, UTO 3HAYCHUIO 2z npucnaunae'rcn.
KonKpeTno BHpa:kcaEne ABC. CuMBoa « =)» Ha3LBaeTcA 3HAKOM NpPH-
CBAHBAHIIA.

OnepaTop mMepexoa CIVKAT AAA A3MEHONNA eCTECT-.
ReHHOT0 MOpARKa BHOOJHendA onepatTopoB, EcTecTBeHHHM HOPAAKOM :
BHOOJUEHNA OmePaTOPOB ADJIAETCA MOPANOK mMX 3ammch. OmepaTopl -
OPOTPAMME , K KOTOPRIM JIOJKHN COBEPIIATECA MEPEXOTH, CHA0KANTCR
MeTKaMn, KOTODHE 3aMNCHBAITCH Nepen 3THMIL ONMePATOpaMH M
OTAENAIOTCA OT HHUX [IBOSTOYHEM, Obunii BAA onepaTopa ncpexopna; .
nepetiTn .k L (go to<mema>) rae L — MeTKa onepaTopa B KaK0OM-
unbyas MecTe alroApHOH MHPOrpaMMH.

Ecnu, HanpuMep, Jann OmepaTtopH

z: =5Xb4t2+a;

z:=A[2]4+8;
go to L; L
u:=i+3;

L:y:=b%2/{4+¢c13),

TO TNOCJIO BHNOMICIHA NePBHX ABYX ONEpPATOPOB NPHCBAMBAAHSA, B COOT-"
BETCTBIN € TPETbUM ONCPATOPOM MEPeXO/a, ClelyouuM 6yner BHIIION =
HATbCA DOCIeAuwit omeparop.

Yenosuuwid oneparTop mO3BOAACT N3MEHUTH uocne,u,ona-'_
TeJILHOCTh BHIIOJHEHHA ONepaTopoB, B 3aBNCHMOCTH OT PesyJbLTATOB '
PHOOMUEHUA HPOTPAMMH, T, €. NO3BOJACT CAENATL YCIOBHYIO nepenaqy
yopanJiienns.

OnmepaTop OMHKJAa CIYRHT VIl OPraunsanu mmnmecnux -
nporpa\m OH uMeeT BHJ .

forz:ey, €5, ..., &, do P,

roe for (nAa) m do (yuxa) — camBoma AJITOJIa, z — uepevxennan
P — anroasHHil omepaTop, €; — aNeMeHTH NIHKJA.

Onepartop HNPOLEJYPH CIVRAT JIA 0GPAleRAA K TPos+
neaype. Baokn, cocTaRHHE MAM NPOCThIE OOEPATOPH, ITPalouime POJIb .
TOJIPOTPAMMEL, IIa3KIBAIOTCH B A/TONBEHX HPOTPAMMAX NPOTEAypaMm
(cM. opumep ma crp. 180). :

B AJITOJIe conepmm-cﬂ 116 nDaunmedoBaHMil HeTEANMEIX CHMBOZ -
JI0B ) 3HAKOB A3HKA, B YHCI0 KOTOPHX BXOXAT:

(bykpa):: =A|B|CID|...|Z|a|blc)d]...|3]
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Mosxuao mcenmonnL30BaTh G6YKBH pyccRoro am(paBATa, HEe COBOAAAM-
meEe ¢ JATHECKAMO OyKnamu,

(umdpay:: = 0/1[2(3[415(6(7(8(9

<NOrAYeCcKOe BHAYEHHE > ! ! = HCTHHHO | JOHHO.

B atanomroM AJIT'OJIe BCNOAL3YNTCA TJA 3TOIO AHTINICKHE cJIOBa
true m false
<gpasneamrens> it ==,| - |19]:|:|:=|U | mar | go | noka | npm-
Megawne,

B atanomroM AJIT'QOJle HCNOAB3YOTCA COOTBOTCIBYIOMAC ARTIMM-
ckre caopa step, until, while, comment. 3anarad ncnoabsyerca ans
pa3/ieJIeEAA BJIeMENTOB, HaIpHMep HHACKCOB {1, 71; Touka— pan ornee-
IHA NeJ0H TACTH 9icia oT ApoGHoil; wreno 10 ecTs OCEHOBAHME cTemenl,
KOTOpOe 3AUMACHBAETCA € MOHMIKEHHEM; NBOETOUNS CIY/KAT AJA pasdje-
JIeHMA CPAHUYHHX DAP B OMACAHAAX MACCHBOB M IJA OTHEJNEHHA DYCTHYX
omepaTopos (MeTOK) OT OmEePaTOPOB; TOYRA C 3AmATOH MCHOJIL3YIOTCA
IANA pasfelieHuA OTACJAbHEX Y9aCTKOB IPOrPaMMH , KOTOPHMHA ABJIAKTCH
ommcauuA W OUEPaTOPH, JHAK « =» HCHOOJB3YeTCA B ONEPATOPAX OpPH-
CBAHBAHAA U B ONEpPaTOpax UAKIOB, & TAKIKe B OUACAHMAX NEpermI0qa-
Teneil; 3amak || mpencrapasgeT coboil wpobea, nenoab3yeMEE OpR mOCT-
POGHAH CTPOK; CJOB2 ILAr, 10, MOKa HCIOIB3YIOTCA IPH AAMACH ONepa-
Topob 1uKjaa. CAMBOX «OpAMCIaHHe» TPAHCIATOPOM He BOCHPHHHEMAETCR
H CTaBATCA IOCJIe CJIOBA HAYAIO0» MM TOYKH ¢ 3aNATOR JIA HOAcCHE-
HHEA TeKCTa H NOHMMAHWA OPOTPaMMH JIIOIbMI,
<J3nak apujmermueckoit omepammm > = 4| —| X | /| +=|t, rne
8HAK ¢ -+ » O3HAYAET OMNEPANNI NEJOYHCIOHHOTO [ejeHHdA, 4 BHAK
«} » — omepannio BO3BOJEHFMA B CTeNEED.
<(3nak jormeckoil omepammm>:=\/ |A | 1| D |=
cvorBetcTBoEE0 o3Hadaer «HJIH» (mormueckoe cnoxenme); «H# (mo-
rageckoe yMRo;xenne); «HE» (normweckoe orpmmanme): «MMIIJIH-
RALIUA» , «3IKBUBAJIEHTHOCTbs.
<ollepauuy OTHOMEHHA™ = < | = [=|=|> |+
<{3FaK ONepanuu cNefOBAHAA> :; = Ha | ecJU | TO | AHage | AAA | mHK,
910 B 3TasoHHOM AJII'OJIe cooTpeTcTByeT anranickuM cioBam: go to,
it, then, else, for, do.
<ZckoGKa™> 1 = (|)[[]][¢]’ |nagano| kouen. Kpyraue ckobra Ac-
NOAB3YIOTCH A ONPeNeIeHHA NOpPAJKA [AeHCTBHH TNPH BEITHCIEHHH,
a KDAIpATHHe [IA B3AKJIIOYEHAA HHAGKCOB BeJWUHMH H HECKCOB
B YKa3aTeJAX, a TaK:Ke B ONMCAHAAX MACCHBOB, IDH 5STOM MHAEKCH
OTAENAIOTCA APYT OT Apyra 3anATtumy. Hampamep, UepemeHHAA X; /. ¢
B AJITOJle sammcerpaerca Tak: X [i,], k]. CTpoYHEIe KABHYKH HCOOAb-
aylTCcA OpH 00pa3uBAHMH CTPOK C HEYNCIOBHMM BenuynHaym. Crao-
BecHble CKOOKW «HAYa 0» H «KOHeI» (IO aHIInHCKD «heginy 11 «end»)
HCTIOALIYIOTCA JiasA OGbequHeAMsA OHepPATOPOB B OJIOKH M COCTABHKO
OIIe pATOPHI.
<onucaHwe > :: = Lekmil| peancHsni | maccns | coScTRenELii | Gyes-.
CKMii | meperIiodaTeab | ponegypa, 4¥ro B srajoRHoM AJITQIIE .coot-
BETCTBYCT aHTABIiCKMM caoBaMm integer, real, array, own, beolean,
switch, procedure.

Ilpu noMomu olHcaHEH TPAHCAATOP HOJydaeT HEQOpMammp [Ian
yClamoBienusa cBOHCTE ONMCAHHKX BeJHIUL H pacOpefeseBNA HaMATH
MaTIHHAL,
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<cnenmmrarop> : = CTPOKa| MeTKa | BHadenie, 4TO B aRTIMicKoR
sanmcd COOTBETCTBYOT cioBam string, label, value.

CrienadviKATOPH HCNOMBIYIOTCH JIJIA ONMCAHAA THIIOB BeJUTHH
B ajropnrMax. ’

B AJITOJI-mporpaMMax MAPOKO HCOONB3YIOTCA WMIeHTNQHKATOPH,
HpexcraBaAomEe co0oi mobyio mocaenopaTeabEOCTs GYKB HAR mupp,
paypapmyocs ¢ 6yreR. HuentndnraTopH ciymar ans ofosmaveHns
Pa’NAUMEX BeIMIAA: HOCTORHAHX Ko3(hdmmuenrton, Gymxumi, mac-
CHBOB, MeTOK, IeperIogaTeled, mpouexyp. Ommcam@e OgHOrO Thma
AReHETHGUKATOPOB OT IPYTOr0 OTAENAITCA TOYKOH ¢ 3amaATol. Hampu-
Mep, AAA o(o03HaYCHAA mAefCTBATEALEWX MNepemennux (real) w pus
oBosHayennA NeIHX (integer) umeRTHPUKATOPH MOMHO SamHCATh Tak:
real a2, a3, a5, a9; integer i, k, I; RO cMECH He mamenmTed, ecin 3a-
nrch cnenath Tak: real a2, a3; integer i;real a5, a9; integer k, I; nan
B RaKOM—Hnﬁynb ApYroM DOpOM3BONLHOM INopanke. Cama oporpaMma
npexcrasiser cofoit 6ok, HavmRaeTcA cEMBONOM begin u 3axamunm-
paerca cmMBOJOM end.

IHprnwmep. Cocraprte cranpaptayio AJITOJl-mporpammy pmmas
PHYOCIeANA TOJHHOMA

p=ay + &;= + 8,2% - ... }apz”,

B KOTOpPOM CreleHb M KO3pmOmenTH 2; 3amaHm.

Taxaag NporpaMMa pMeeT BHJ ONMCAHMA mpomexypu Procedure
polinom (p, X, power, coeff); value power; integer power; real
array coeff [O: power]; real p, x; begin integer i; i : = power;
p: = coeff [i] X x; for i: = power — 1 step—1 until 1 do '

:= (P 3 coeff [i]) X x;
ir= 0;pp:=p( ++coeff [iI] end.x

i aBTOMATAYECKOTO BROJA B MATIAAY AAHANX, 3adAKCHDPOBARHEEX
Aa mepdoxkapTax WIE NepdoNeHTAX, H IJA BHEBOAA Pe3yIbTATOB BEITAC-
JeEnid Ta medaTh HCOOJBL3YIOTCA KOMAaBAH Bpofa (read) H DewaTH
(print), KOTOpHe 3aUHCHBAIOTCA TakK:

read (COMCOR MAeHTMPUKATOPOB);
print (cumcox mpeHTHPAKATOPOB).

B cromckax, 3aKIOYeHHHX B KpYTJHe CKOOKH, HOPEYHCAAITCH
MICHTAPMKATOPH IOPeMeHHHX, YHCICHHE® 3HAYCHAA KOTOPHX 3adHk-
CHPOBAHW Ha HOCHTele nHGOpManmm. -

B asuk AJITOJI BBenierH clemyomge 0G03HAYeHNsA CTAHAAPTHHX
$yrxmui:
sqrt (A) — kmajpammuEnE xopempr m3 odmawenad A (V'A),
abs (A) — abcomorroe smavenme A (| Al),
sin (A) — cmEYC ¢ apryMenToM B panmaHax (sin A),
cos (A) — KOCHHYC C apTyMeHTOM B pajgHaHax (cos A),
arctg (A) — apKTaHresc A sHaveEmd or —m/2 mo --m/2 (arctg A),
In  (A) — marypaisaui JorapmdM (In A),
exp (A) — mokadatemsHada QYHKONA C OCHOBaHHEM e(e4d),
entier(A) — menag wacTe A,

44 opmr A>0

sign (A) — sHak A: sign (A) = { Ompu A= 0
—1 upm A <50,
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.. Hanpamep, MmaTeMaTHYeCKWe BRPAKeHAR

Inztyz; |K—eS8B%|; V!:I?:j—zs

Ba AJITOJIe 3anncHBaioTcA TaK:
In(z)+ytnxas; abs (K — exp (3 X sin (z)));
4x cos (z)/sqrt (K t 2+ 8).

1.3.29. Aaropursmuecknii aswic POPTPAH

flank ®OPTPAH moaydms mAEpOKOe pacnpOCTPaHeHM® CHAYANA
p CIIA, a 3atem B prAge npyrux ctpan. C ®OPTPAHa paspa6oTanu
rpapcaatopu paa EC 3BM. fAsux OOPTPAII Guicrpo passmBaercs.
B mnactoamee Bpemsa mcmoiunsyerca DOPTPAH IV, CioBa u BHpame-
una OQOPTPAHa coctaraniorea n3 26-Th 8araaBorIX GYKB JATHECKOrO
andasuta, gecatn apabcknx madp B cmenHadbENX cAMBOJOB. K cme-
muanbamM cimBoiam DGOPTPAHa orHocates «}-» (mamoc); «—» (mm-
HYC); «*» (8HAK YMHOMEHHA), «,» (3aUATaA); «.» (NecCATAYHAA TOYKa;
«/» (3nax nenenun); «=» (paBmo); «()» (CKOGKM); «*+» (3HAK BOIBCIEHAA
B CTeleHkh). ’

CHMMBOJ ¢=» ABJIAETCA 3HAKOM ONepamnm TpN¢BanBanAd. 3ansaTad
HCOOTB3YeTcH KaK PasfeldTe]b B CIOMCKAX APTYMOHTOB H MHICKCOD.

Vpeatudukaropu B COPTPAHe cocraBasioTes us mabopob Oyks
H SHAKOB, BRIAIOYAIOUIEX OT OTHOIQ 10 INECTA CHMBOJIOB; IIEPBEIM dJe-
MEHTOM JOmXKHa OHTh OyKBa. .

B ®OPTPAHe ncnoas3ynTes clienyomne 06o3HadeHnA CTAHAAPT-
BHX Qyaxnmii:
SQRT (A) — wkBajpaTHHIf KOpeHb H3 A (VA
SIN (A) — cmnyc ¢ apryMeHToM B pagmamax (sin A);
COS (A) — KocmAyC C apryMeHToM B pannamax (cos 4); )
ARCTG (A) — apxranreEc ¢ apryMeEToM B paanasax (arctg 4);
LOG (A) — marypaasamit jgorapudm (ln 4);
EXP (A) — nokasatencaan Qymxnma ¢ ocHoBanmeM e (¢);
ABS (A) — abconwormoe suawennme A ( A)).

Happumep, xsanpatwii xopemb n3 1/B%6 (S/18)» ma ®OP-
TPAHe Haj0 8anucath Tak:

SQRT (1/B*#2.5+(S/18.0) #sp).

" MlporpamMma pemieHEA safgadn, 3amncauHas na Asuwke GOPTPAH,
COCTOMT W3 HOCJIe[0BATeJHHOCTH OmepaTopoB. Apmdmerndeckunii ozepa-
TOp @ = b eCTh BHIYACIGHAA, BHIIOJHAA KOTOpKIE 9BM ompepeasner
BHAYeHNe BHPAKeHHA B OPaBod YacTM H IpPHCBaWBAeT 3TO 3HAYEHHO
mepeMeHHOit B JIEBOH wacTh-omepaTopa. Omepatop smaa N = N - 1
03HAYaeT; NepeMeHHOH N HPHCBOATH cTapoe dFAdUeHNE IIIOC eNUHWLA.
Odeparop BBona nagopmanmua B 3BM READ cogepsxur mepegucieane
NepeMeHHKIX, JAAA KOTOPHX Tpe0yeTcA NpOdYecTh HOBEI® BHAYOHHSA,
3adurcupoBaguue Ha mepdokapTax. Qmneparop BmBoma PRINT neii-
CTByeT Tak, YTO JHAJeHHHA, IepefaBaeMule HA NedaTh, NePeIACIAITCA
B TOM DOpsAKe, B KaKOM OIE KOJIKHRE paclolaraTbca B cTpoyke. Orepa-
TOp 3TOT BCerfa O3ilajaeT OeYaTaHHe ¢ HOBOH cTpoxu. Omeparopam
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READ m PRINT conyrcrByer omepatop FORMAT, xortopmit conep-
AT Pa3TUIEHE CBENeHAA O BBONHMOAM W BHBOAUMON mEpOpManmw,

Onepatop Geayciosroro mepexona GO TO onpexmemser mepematy
yOpaBjeHWA KakoMy-amGo omepaTopy, HAXORAIMEMYCA B LpOrpaMme.
damuce «GO TOn» o3pawaer, 4T0 ympaBieHHe mepenaeTCcA oOmepaTopy
¢ HOMepOM n, HaXofAmeMycs 10 Hiu nocie oneparopa GO TO. Omepa-
TOp ycroBHOro mepexofa IF sanucmBaerca » BHAe

IF (¢) nqy, ng, ny,

IRe e — HEKOTOpOe BHIpa)kemHWe, a n;, N, M Ry NPEACTABAAIT coboit
HOMepa omepaToOpOB, IPH BTOM €CJAH BHIPayKeHHe (e) OTPAMATONBHO, TQ
BHIIOJHAGTCA ONEPAaTOD ¢ HOMEPOM n,, 6CIH BTO BHPAayKeHHS DPaBHO
HYJI0, TO Ry, 8 €CIH OHO HONOKHTENbIIO, TO BHIIOIHAETCA ONEPATOp
¢ HOMOPOM Iy,

Kpome apudmernaecknx, B POPTPAHe mcumoias3yoTca aoruge-
ckme (OyiePH) BRIpaKenud.

Omeparopur PAUSE u STOP BzaniicHBaoTCA D C€1yqaaX, XOrjaa
TpefyercA OPHOCTAHOBHTh BHIOJIHEHI® HPOTPAMMEIL.

Onepatop END 3amncmBaeTc B KOHUe HOpPOrpaMME, YKa3HBasd,
9T0 3aKOHYMJACh OPOrpaMMa WMJH NOAUPOrpaMMma,.

C goMomgpio onepatopa DO B mporpamMme OpPraEH3YIOTCA OAKIH,
9TOT onepaTOp 3amICLIBaeTCA B BHAE

rnDOmi=jy, Jg, s

rne n — moMep omepatopa DO, m — HOMep HexoTOpOro omepaTtopa,
YKa3uBawImero npenex feiicrsna oneparopa DO, i — uenxan nepemen-
nan 6e3 MNgeKcoB, a j,, fs, /3 — UeJble 9Iciaa 1100 IesLIe DepPeMeHTHe
6e3 MAIEKCOB.

Onncarenburii (nemcoonmnMuit) omepatrop DIMENSION mpm-
MenseTcA [JA Pa3lAdHEX YKadaEHH, HaOpEMep, NAA YKasanWA pad-
MOpDOB MacCHBOB, KOTOpPHe HCNOJL3YIOTCA B IporpamMde. 3amnchk
DIMENSION 4 (20), B (2, 3, 5) o3nagaer, 9ro mox MaccuB A OTBO-
aarea 20 ageek, a momg MaccnB B — 30 fueex maMATH MAIUNHH,

B amroputmugeckom saapike (POPTPAH ncnoanayioTea KpoMe
mepedHCIeniiLX 11 HEKOTOpLIe JIPYIIie OllepATOPK I NPUMCRAITCA YCTa~
JIOBJIeHHBe IPaBIUIa 3amHCH NPOrPaMM, ¢ KOTOPLIMII MOMIO O3IAKO-
MATbCA B pabore [6].

Mpuwmep. IlporpaMMa fiA BHYHCJAGHNA IJIOMAaneil y9acTKOB
(B rekTapax) mo gopmyie

n
1
P=25000 ’Ei Xy (Yge1—Yp-1) (1.3.7)

pa asnike @OPTPAH Gyner mmerh BuA, mokaldaunsii ra pue. 1.3.43.

IlporpaMma HaunHaeTcA ¢ ynpas/momedl meppoxaprt NAME,
B KOTOpPO# YKA3HBACTCA HA3BaHH® HOporpaM¥u. BcA mporpamma co-
cTONT H3 ofiEOro G6ioKa, KOTopuil HawmEaercA ¢ HaspammAa IIJIOM[
o 3akagymBaercA omeparopoM END. Omepatop DIMENSION X (200),
¥ (200) yka3wBaeT TPAHCAATOPY Ha Barpy3Ky ONePaTEBHOH HaMATH
HCXONHHMM fAAHHKMHA JIJf PeMEHAs ONHOT0 BADHAHTA, IpeAmoiaras,
9T0 KOJBYecTRO BapaauToB Gyner ge Gomee 200. KommgecTBo HCXOAHKIX
JARHHX (KOJATeCTBO TOYEK) OYAOT MeHATLCA OT BapHaHTa K Bapdauty,
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Puc. 1.3.13. KoaTpoabuaa meuars ornephopHpoBaHHOll DPOrpaMMEL
JAA BLIYMCACHHA IIOINAJECH DO KOOPAUHATAM TOUEK

D oporpamme OpuHATH cleaywmue 0603naTeHAn AA NO)EMEOHHEX

N —S KOAMYeCTBO 3AJAHHWX MOEePOMOHHHX B HCXOAHHX IAHHHX
(X, Ye);

ki — 3HaYeHHWe HHJEKCA ‘mépeMeHHHX X H Y .

( — HaKOmJeHHe pe3yibTaTa Buumcaemma no ¢opmyne (I,3,7);
1,J, ., M — BcnomoraTeJbEREe MOEepeMeHHLIO,

JlinHa BBOJMMOrO ClAOBa 8aHHMAaeT 6 mO3mnmi, m3 HAX 1 — fmecA-
tunian @ 5 — mensie. B KOENE MaccEBa HCXOJHKX HAHHKX HaOHBaeTCA
unciao 777777, woropoe ompepe/Aer KOHeN, BADHAHTA.

Ouneparopa PRINT 5 m PRINT 3 ocymecTpaAnT nesats HCXOA-
nux jlamnex, ompagem omepatop PRINT 5 negaraer tekcr MCXO[ -
118 JAHHBIE, a omepatop PRINT 3 npomspogar HemocpefcTBeH-
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BYI0 DeJaTh HCXOJHLX AAHHHX M0 14 aHces B Kammo# CTpOKe, HewaTas
ge Oonee 8 mo3unuid, B3 Aux { pecAaTHumad,

Omepatrop C=X (D) * Y () —Y (N)+ X (N)» Y (1) —

— Y (N — 1)) npucsanpaer nepemenHO# C BHa9eHHNA CYMMH NepPBOro

IIOCJIB}IHG)I‘O anenos ypasuennd (1.3.7), T.e. X, (Y, — Y,)m X (Y; —

— Yu_y).
Ilo meerpysmmm 16C = C 4 X (K) « (Y (K4-1) — Y (K — 1))

n
DOXCYHTHBACTCH Bmpamenuez X (Ypeq — Yoy dopmymu (1.3.7).
k=1

JNiA modydennsA OKOHYATeNbHOrO BHadeHAA BeyuuywHH P dopmynm

(1.3.7) HeoOXOAEMO MNONYYeHHOEe SHAYGHNE DPa3[elATb Ha KOHCTAITY

20 000, 910 B BRIDONHAET CHAOAYIONMA ONEpaTop.

Omeparop PRINT 4 meuartaer Texct PE3VJIbTATLI PACUETA.
Oneparop PRINT 6 (c) mponssogaT mewaTr pe3yipTaTa pemenns C,
T. 6. edaTaeT YACJI0, KOTOpOe MOMKeT UMeTh .0 12 3HAKOB /10 3anATOR
B 4 mocae BamaTol,

Ilocne BHMONHEHUA megaTH OpOMBBOAMTCH OePefiada yNpaBIeund
aacTpyrumeii GO TO 10 x meTke 10, T. e. B Ha9aZ0 NPOrpaMMH HaA
BBOJ, CIOAYOMAX MCXOJHHX JaHAKX.

Buameaenme nuowmaneit 60 ygacTHOB ¢ KOJNYeCTBOM BepHIAH B
KasnoM ot 20 go 100 mo mpuBeneHEON BHme HPOrpaMMe 3aHAAO Ba
B3CM-6 oxono 10 MuayT, BKII09asA TPaHCIAUKI0 TPOrpaMMH O OeIaTh
(nna KOHTPOJNA) BCeX BBENEHBHX KOODAHEAT. .
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II.{. ROCMUYECKAA TEOJE3NA

H. H. Kpacnopraos, M. C. ¥Ypmaes
A. OBIIHE CBEINEHNA

I1.1.1. Ponn xocmmgeckoli reoncamm
B CHCTEME TCO/IC3MYecKHX padoT

KocMmaueckan reopesms — paspen reofesudecKoil HayKH, B KOTOPOM
QA pelleHAs HaYYHKIX H OPaKTH4eCKAX 381a7 IeofesHH HCHOIb3y-
J0TCA pe3yALTATH HaGMIOAEEMA MCKYCCTBeHHWX CIYTHHKOB 3JeMau
(MC3), wocuMmgeckmx anmaparop (HA) m JIymw.

’ 3afayaMiI KOCMOYECKON T'eONednn ABJIAKTCA:

1) onpeneneHne B3aEWMHOTO MOJOKEOHMA DOYHKTOB B HEKOTOPOM
TeONie3HTIOCKOl CHCTOMe KOOPAHHAT,

2) onpepeNeBHme MONOHeHHs LeHTpPa pedepeED-SNAADCONAa OTHO-
COTeJqBHO NOEHTpPA Mace JeMiH,

3) otipemenenme KOOPAMHAT OYHKTOB B alGCOMIOTHOR clcTeMe,
OTHeCeHHOH K NeHTPY Macc JeMam, U co3faHHe efHHOH MHPOBOU reope-
BA9ECKOH CHCTEMH,

4) ycraHOBleHUe CBASH MEKAY OTHENBLIMMNO Treofe3mdecKUMH CH-
cTeMaMd,

5) maydeHAe BHeITHET0 IPAaBHTANHOHHOIO NoJA W (GOPMH JeMam,

6) yrouHennme HeKOTOPWX (PyHAAMeHTAJBHHIX Treofe3HYeCKUX Io-
CTOAHHEIX,

MeTonH KOCMHAYECKOH I€0e3HI MNMCIOT CYICCTBEHHRI® TIpeHMy-
mecTBa DpH pelleHHH HeKOTODHIX 3afjad N0 CPaBHERHIO ¢ TPafHIHOH-
numy, BoaHEKRaeT BO3MO;KHOCTH GRICTpOIl Nepeaadn KOOPAMAAT Ha pac-
CTOANEA B HeCKONBbKO THCAY KHJOMETPOB U CO3JaHAA HOCTPOEHHii B al-
COJIOTHOH CHCTeMe KOODHHAT, OTHeCeHHOl K NeHTPY Macc 3eMJd.
OupejleieBMe HapaMeTPOB TPABATaOAOHHOLO IOJA o RabilopcHAAM
UCKYCCTBOHERX COYTAHKOB TpeOyeT cpaBHHETENBLHO HeGOMBIIOro 4Hcia
CTAHLOA HA IOBEPXHOCTH 3€MJIH, B TO BPEMA Kak MCHOJb30BalHe JUIA
®TO}f HeJd TPaJUOAOHHEIX MeTON0B OCHOBLIBEOTCA HAa I'yCTOH CeTH OYHK-
TOP Ha cylle H Ha Mope.

IloBEIMmeHAe TOYHOCTH JasepHhx Hal/AWAEHH CO3XAeT Npeauo-
CHIIKA JJ HCHOALIOBAHEA HabulogeHWir COYTENKOB NOpPE H3yYeHHN
Ipeitpa KOHTHHEHATOD M JBHKEHASA 3¢MOHX NOdI0coB. OcobeHHEO mo-
JIeaHRIMA MOTYT OKasaThCA HpH 5ToM cTanmeoBapHEe HMC3, ocHamenmke
YTOJNKOBHMA OTpakaTennaMu. JlAA pelleHRA 9THUX 32029 MOKHO ACOOAb-
30BaTh TaKKe OTPaKaTeJH, yCTaHOBJeHEHMe Ha JlyHe,
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IlpaMeReARe COYTHAKOBOrO ARAAMEYECKOr0 MOTOHA NO3IBOJHT
ACCAeOBATH BO3MOKHEI® H3MeHeHHA I'PABATALMOHHOTO HOJA 3eMAH Bo
DpeMeHM, a TaKie ONpefeaHTb (QHTYPY reomga B OKeaHax, HOpHIEM
IJA yCUemMHOro pelieERs mociefHel 3afadm moTpeGyoTCA BHCOTOMepH,
ofecnednpaoide BHCOKYI0 TOYHOCTD.

O6o0meHreM W pa3apuTNeM 3aAad A METONOB KOCMIYECKOH Teomeaui
ABNAETCA ACHONL30BAHAE WCKYCCTBERMHHX COYTHHKOB JIYHW B miaHer
DJIA M3ydeHHA 3TUX 00BeKTOB Treofie3HYeCKUMH MeTOMAME: CO3HaHMe
OMOPHHX ceTell, oIpefedeHHe IAapaMeTPOB TIpPaBHTANMOHEKIX MoJeif,
AccaenoBaEde (OPMEI, COCTABJIEHWMe ToHOrpaPHIeCKAX B COeNHaNLIEX
KapT. .
P 3aja i KOCMAYCCKOH TeoneauM OOHYHO HOApPA3fedAT HA I e O -
MeTpuYecKkHne M JKHEaMHHecKHe. B 3agatax HepBoit
Tpyuns CUYTHHK WCMOAL3YeTCA NKaK BhHICOKaf BR3UpHAA Hellb U He
TpeGyeTcA 3HATH Teopno ero ABMiAteAuA. [Ipn peimeHun reoMeTprYecKHX
3anad MCHOAB3YIOT CHHXpOHINE MWIH KBa3MCHHXPOHHBe HaOMIOeHAs
NC3 ¢ HeCKONLKHUX DYHKTOB. B AnHAMATECKHX 8a71aYaX TEODHH [BMMie-
pnsa MC3 Acooap3ylTcA B KAadecTBe OCHOBRI IS BHBOJA IO pe3yiabTa-
TaM nabnogernit MC3 mapaMerpoB I'paBUTALIHOHHOIO HOJAA 3eMad A
onpefielieHNsAs KOOPAMHAT LYHKTOB B AGCOMIOTHOH CHCTeMe KOOPAEHAT,
OTIEeCeHHOH K HelUTpy Macc 3eMuH. '

11.1.2. O6one npmAuMnb Mcnombaosanna VMC3
B reofie3audecknx OedAX

Ha pue. 11.1.1 p; — reoueETpudeckuit pagmyc-bektop WC3.
Th; — TomONeHTPAYecKMt pajmyc-BeKTop HC3, mMeomuit TOYRY mHpH-
AOMEHUA B DYRKTE 3¢MHOR mopepxmocTh k, Rp — pazmyc-BeKTOp
OYHKTA k, AMEIOMAA TOYKY HPIVIOKEHAA B meHtpe O' HEKOTOpOro pe-
Pepenn-annnconya, AR — BexTop, CPASLIBAIOMAE HONOKeHWe NEH-
Tpa pedepenn-snaanconga O' (HauaTo reofe3HUCCKOM CUCTOMH) ¢ NeH-
TpoM Mace 3emanm O.

BexTopH p;, risy, Rz B AR CDA32HK COOTIOMeHITEM

pi=Tri+ Rp+ AR, (I1.4.1)

KOTOpOe ABNAGTCH PyHmKaMeHTAABHHM YpDABHOHOOM
KOCMHUIeCKOHN TeomesmH, :

OnsrM H3 9TAlOB HPH peleNAl 3ana1 KOCMHYOCKOH reofedny Mo-
WeT ABNAThCA oUOpeneleHNMe nonomenmi MNC3 (mpa-
Mada 3anava). Pemaerca »Ta 3afada ¢ OOMOIIBI0 ypPaBHeHMAR:
(11.1.1), eciz HI3BeCTHR KOOPAHHATH OYHKTA HaOmXiofieHAd k (T. e. KoM-
HOHeHTH DeKTopa Rp) M 1T HEKOTOPOro MOMeHTAa BPeMeHH oImpefne-
JIeHH Bce TPM KOMIIOHEHTH TOHNOHEHTPHYECKOLO BEKTOPA rk;. Ilpu arom
nonoxenue MC3 Gyner onpeaeneno b Toi cucTeMe KOODPAMHAT, B KaKoi
3A7HHL KOOPAMHATH OYEKTA HaOmofeHmii, ’ :

IIpn mcnoONB30BaHHE réOfe3HYecKAX KOOPAAHAT fYHKTOB (CHcTeMa
pedepenn-anmnnconna) BOSHAKAeT emle 3afada oONpefeTeRAA MOJOMe-
HAA eATpa pedepeHn-3IaANCOM A OTIOCHTE/NbHO NMeHTpPa Mace 3emuiH,
T. ®. ONpefeneHds pexTopa AR b ypasEexunm (II.1.1).
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_ Topaspgo mame B KOCMAYECKOd reoneaml NPEXONHTCA PACCMATDH-
paTh BoOpoc 06 OmpeneNeHHMHA KOOPAMHAT HOYyHK-
yop Habnopgernmmit (06parBEana 3apgawga).

B aroM ciydae ypapHeuHe (I1.1.1) Gyner umers Bag

R,=pi—rm—AR. (11.1.2)

3afa9y MOMHO pemiuTh, €CAH JAJIs HEKOTOPOro MOMEHATa H3BeCTEH

g3 TeOpHH [BM:keHHA TeomeHTpAYecKdil pagmyc-Bekrop MC3 p; m maa
PTOrO 7X@ MOMeHTa Ha NYHKTe k DOJydYeHRLI Mo pe3ylbraTaM HabuopeHmi

Bce TPH KOMOOHEHTH TODOUEHTPHIECKOr0 Ppaadyca-BeKTOpa Y;l[, a

TaloKe W3BecTeH BeKTOop AR.

llas co3namvA reofesamYecKHX HOCTPOeHAN HHPOKO HPAMOHAIOTCH
CHAXPOHHE® H KBa3ucHEXpoRHNe HaGmioperda MC3. Ecam piaa mexo-
TOpPOTO MOMEHTa Ha NyHKTax kH |
CHOXPOHHO ONpeMeJeBs KOMIO~
HeHTh TOUOI@HTPAYECKHX BeKTO-
poB rii @ r;,- HUC3, 10 moayimm
IBa BEKTOPHEIX ypaBHEHMA

pi=Ry+rri+ AR
fl —k+_"fu+ _}1 (I1.1.3)
pt=Rj4rii+AR

OTKYJa
Ri—Ry=rtp—rpi-  (11.1.4)

Ecau xoopguHaTth oOQgHOTO
H3 OYHKTOB 3aJaHH, TO ypaBhe-
une (I1.1.4) maer BO3IMOKHOCTDH Puc. IL1.1,

DONYyYNTh KOOPAHHATH APYIoOro
OYHKTA B CHCTeMe HCXOAHOrO.

JdrEaMBEgecKOAN MeTOJ]| KOCMAUYCCKOH Teoje3um 3a-
KJI0Ya0TCA B COBMECTHOM olIpeneleRAH DapaMeTpoP TPaBATANHOHHQro
noian 3eMiH, pleMenTOoB OpGAT M KOOPAWHAT NYHKTOB HalJiofienmii no
COBOKYUHOCTH H3MepeHHI, BHIONHAeMbix Ha HyHKTax. Kpome aroro,
MacTO OUpefiefiAl0T HEKOTOPHS aNNapaTypHHe OOCTOARHE, IIapaMeTpH,
XapaKrepmaylommue atMocdepy, B YTOYHAKT 8HaYeHHe rPaBUTANHOHHOrO
napaMmerpa fM . )

Teonemrprueckunit pagmyc-sextop HC3 ecrs cunoxEas $yRxknms

eaeMeHTOB op6ETH E;, mapaMerpos . IPaBATAINUOHHOrC L0/ R Bpe-
MeHB ¢

p=p(E1 bz 1) (11.1.5)

IockonsKy waMepeRHLMH ReIHURHAME B OOMEM CJYUAe MOMHO

CIHTATh TONONEATPHYECKAe PAZAYCH-BEKTOPH, T0 B 0600menH0i gopme
MOM(HO HAOMCAThL : .

' =p(Ei, P t)—R. (11.1.6)
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Jnneapusya ypasrende (I1.4.6) m momaram GesommOoarmiva
MOMeHTH { pemcrpauun BpeMeHu, OOy IHM
-y — et d
ar  dp or
—— AE; =
op OF S ap 3%

Ay

"‘ruau)—vn (11.1.7)

rae AE;, Ay, AR — coOTBeTCTBeHRO HONPaBKH K BIeMEHTAM OpPOWTH,
napaMeTpaM TPaBUTAOEOHHOrO BOXA 0 KOOPAMHATAM [YHKTOB, r, —
UpaECAmKeHHOe BHAYEHHe TONONEHTPUIECKOr0 Pagnyca-BeKTOpa, U, —
BeKTOD BePOATHeHENX DOUDPABOK W3MeDOBHHX BeJHTHH.

B 1acTHOM caydae, KOFfia He QUpelelRIOTCA NONPABKHE K IPHHATON
Mojleld TPABHTANMOWHOTO HOJHA, HA/0 MOXOMKHATH P, = O, TOThma moy-
4EM OCHOBHOE ypabmeHBe OpOHTAaNBHOFO MeTopna

—
ar
op OF
B KOTOPOM OPeAN0JaranTcsa HADeCTHHIMW BO3MYIIAWINKe CHIL, NeicTny-
jomue Ha VIC3, m cTaBETCA 3aaTa COBMeCTHOTO OUpE/Ie/eHAR IeMeHTON
opOMTH I KOODJHEHAT NYHKTOB.

Haxonen, noiaras H3BeCTHLIMA IJA MOMEHTOB H3MeDEHHH H »le-

MeETH opOHTH E;, MosyIuM OCHOBHOe YpaBHeHAe YU P OMEeHHOT 0
opbrTanprHOrO MeTORA

Br

To—pan) =Vro (11.1.8)

— AR+ (7o — Tom) =7, - (I1.4.9)

B nocienHeM ciaydae CTABUTCA 3akKada ONpefeieHAs JAML KOOp-
OAHAT OYHKTOB.

I1.1.3. CmcTemnt roopgmHAT

B RoecMmuecKoil Feofte3NA OPHXOAWTCA FMCIOJb30BATL HECKOAbKO
KOOPREHATHHX CHcTeM. Ilpm o6paborke q)omrparbnqecxux HabnroaeHuH,
HALPAMep, TOHOHEATPHYECKHe NpPAMOe BOCXOKIelMe o’ H CKIOHCHRE,
coyvanKa O’ onpefelANTCA B CHCTeMe KOOPAWHAT, 3a/JaHHOHE ONOPHHMHE,
seeanamn. Ilpn aroM maobpaKerns 3peap B CHYTHAKA Ha CHEMKE NOTY+
4glFCA B MTHOBCHHO{ CHCTeMe KOODAHEAT, & HCXOMHHME SBIAKNTCH
KOOPOWNATH OMOPHLIX 3Be3] B CHCTeMe HEKOTOPOTO 3B&3NHOTO KATAJOrA.
OTa chcTeMa HeNpPHIOAHA AJA Sa[AEHA KOOPAUNAT HYEKTON H MapaMer+
POB TPRBHTANEOHHOTO AOJIA, TAK KaK B Hoid OHA ABIANACH OH HyBHRmms
AME BpeMeHH, UT00H YNOMAHYTHe BeJHYNHH He H3MeHSJINACh CO Bpe~
MeHeM, 11a70 HCHO0JB3OBATH CHCTEMY KOODAMIAT, KeCTKO cnﬂaamiyw
¢ deM.eii.

Cnenyer oTMeTHTE, 9TO crcTeMa KOOpAHAHAT, ncuonbayemaﬂ B EHAS
MEUECKAX JCCAeN0BAHAAX, oMKHA OWTh HHepumanpHOH, IIpaxrmde-
CKU NHepPUHAAbHOE MOKIO CIUTATL CHETOMY KOOPAMHAT, oﬁpaaonaﬂnylo
OpABA3Koll K BHeramakTHYeCKMM TyMaBHOCTAM. Cospaume Takoi o+
CTeMHEl ABJAETCA OfHO{ M3 OCHODHEIX-337a¥ ACTPOMeTPHE Ha cOBpeMeHr
-HOM DTaile,

IlpuBemieM cucreMil Xooppunar, HamGoltee dacto chonsayeMHﬁ
Ipd ACCICAOBAHMAX B KOCMIOWECKOH Teofesmi,
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BDeAJHEHNO® POONEHTPHIE@OKHS OHOTOME
KOoOpIXEBHAT

I, z, y, £{a, 0, p)* — MTBOBeHBAA reoneHTPHEYeCKAA BBESAHAA
cmeTeMa KOOPHEHAT. b £ HAOpABJEHA P MTHOBOHHYD TOYKY BECAH-
Bero DPABHOASHCTBEA Yura (pEC. [I.1.2), ocb 5 — BpoAB MIHOBeHEOX
och BpamipHHA JeMIR, IIOCKOCTH Toy COBUAZlAeT ¢ HJIOCKOCTHIO MIHO-
peHHOTO SKBATOPA, OCh J [OHOJHAECT CHCTeMY 0 opaBoi, Hanpanue-
gAe Ha BPE3Ly B BTOH CHCTEMe BaJaeTCA UPAMHM BOCXOKACHHEM

: 7 k
r )
i ~.. _y_'
{3
»
2SS
1
) AL
1
- '
[] 1
Tﬂl’ﬂ
I N
pme, 11.1,2, Puc, 11.1.3

a (0 << o = 24h) m cxaonemmeM § [—90° << 8 << 490%), p — reo-
HeHTpAYeCKEE pagAyc-BeKTOD.

a, 8, p—~>z,p 3

£=pcosacosd

y=psinacosd }, (11.1.10)
- z=4')s'in6"
z, 4, z—>a, 8 p’
ga=-L,
. ) (11.1.41)
= yEre

p= Vz2+ y2+ 22

II, 24, yy 24 (ay, 84, p) — CpenEAA TEOLEATPAYECKAR 3Be3NIaA CH-
CTéeMa kooppmuat. Och z; HampamjJeHa B CPeAHIOI TOURY BecemHEro
PaBHOneRcTBHA Y';ma pOOXY ¢, OCh 2; COBOAJAET CO CPeRHeH Ochl0 Bpa-
MeARA JeMad, MIOCKOCTE Z;0y; COBOAfaeT ¢ IJIOCHOCTBIO CPEJHEIO BK-
BATOPA, OCh y; HOomOAHAET cUCTeMy 0 (paBoi. '
\

* B cxolrax yraswmaioren COOTBETCTBYOUUE HONAPHHS KOODAHEATL.,
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1. z4, ¥y 2o (X, Sos P) — CPeNHAA reoNgHTDHUCCEAA SBE3THAA
CACTeMA Ha SOOXY BBE3IHOrO Kartajora ¢,.

IV.X,Y,Z2 (6, y=0—S§, p) — rpnasuvucKan 3pesgHafA reONeHTPHE~
geckaf cmcreMa (cM. pme. 11.4.2). Ocs X mDapassieabHa IJIOCKOCTH
MepunuaHa ['pEHBAYA, ochb Z HANpAaBJIeHA BAOIb OCH BPANIeHRA JeMiu,
och Y fomomHger cucreMy Ao npasoit. CmcteMa X, Y, Z yuactByer
DO BpAmeHWA JeMiId; MoAApHHE KOODAMHATH: cRiaoHeHme § m yroa 7y,
PaBHHLA YacoBOMY yray T Mepmudaua I'pEABMTA, B3ATOMY ¢ 06paTHRIM
3HAKOM,

y=—T=(a—395),

roge S — rpUEBAYCKOE 3Be3fHOe BpeMA. B 3aBECHMOCTH OT pemaeMsix
3ajaY TPUHBHYCKAS 3Be3[HAA CHCTEMA MOMKeT BBOJATHCA KAK MUHOBeH-
Hafd MM KaK CDemHAA.

3Be3alHHe TONDONGOHTPHIGCKHS® CHOCTOMH
KOOpPpRHUEAT

V.z,y, (o, 8, r) — romoupHETpAYecKAs 3Be3NHAA MTHO-
ReHHAA CHCTeMa KOODAWHAT EMeeT Hadallo B TOUYKe (HaMgecKoi OOBepX-
HOCTA 3eMIH, OCH COOTBEeTCTBEHHO Mapanlle]tHWM oOcCfAM CHCTOMBL I
(puc. 11.1.3). ARanoragH0 BBOXATCA JiBe CJIEJIYION(Ne CHCTEMEL.

Pue. I11.1.4

VI zi, y;, % (a4, 8}, ry) — TomOomeHTpHYECKAA SBEe3THAA CPOA-
HAA CHCTOMA KOOD/IHHAT.

VII. X', Y’, Z' (¥, &, r') — tomomeHTpEUeCKaA IPHHBHICKAN
8BeaJHAS CHCTOMa KOODOHHAT. :

BoeMHEB® CHCTEOMH KOOPpHHHAT

Vill. ¥, ¥, Z (A, ®, R) (L, B, H)* — xBaanreomeHTpAIecKan
seMEaf cucreMa kooppuEAaT (pme. I1.1.4). Havwano » memtpe aunmun-

* L, B, H — reogcauvdeckne KOOpPAMHATH (HONroTa, mMaApoTa, HOpMAabHAR
DHICOTA), )
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coujla, IPHHATOrO B HacToAllee BpeMA dJa ofmuit semuoil, Oce X Ha-
[panieHa B TOYRY NePecedeHHA reofesmdccKoro MepmuuaHa I'punenda
¢ IUIOCKOCTBIO 9KBATOpPA O0MEro 3eMHOro 3JLIHIICOMAA, OCh Z COBIAfAeT
¢ Maoif 0ch10 061ero 3eMHOro BJLIANCOWA, IIOCKocTb XY coBHazaeT
¢ [UIOCKOCTHI Teojle3H4ecKOro 3sxpaTtopa. I[loaspHble IOOPRHMHATEL
KBa3UreoneHTpHYeCcKas /[J0JArora A — NBYTPAHHWH Yroa MeHgy 10~
CKOCTAMA TPHADAYCKOr0 M MeCTHOT0 MepPH[NaHOB, KBasHIeONEeHTPHYe-
craa mmapora @ — yroa MeKRy KBa3HIeOLEHTPHYECKHM PpaJAyCcOM-
peKTOpOM R M ONOCKOCTRI0 d9KBaTOpa o00IMmero 3eMHOro 3JJIHICOMAA.

1X. X, Y Z, (L,, B,, H,) — Teopeanteckue KOOPAMHATH B CRH-
cTeMe HEKOTOPOTO pefepeHU-3JIIANCONAA,

X. u, v, w4y, 2, r') — upaAMOyroJasiiaa ropU3OUTATLHAA IEO-
Ae3iiyecKasa cucTeMa KoopmuBaT (puc. I1.1.5). Hagano aroit cmcreMm

Pue. II.1.5

HaXOMHTCA B TOYKe PE3MYECKOR MOBePXHOCTE 3eMIH, OCh u IapajliIeh-
Ha KacaTelLHOH K Teofie3aMIeCKOMY MepHAUWAHY M HAIPABJcHA Ha CEBep,
OCh 1 HAaIPABJIEHA BAOJAH HOPMaJH K pedepeHO-3INMICOANY ¥ MOT0MH-
TeJblia B HAIPABJAOHHH OT eHTpa, OCh U JOIOJIHAET CACTCMY [0 OPAaBOii.
TMonaposte KOOPAMHATH: reONE3HYCCKMA asmMYT Ar, reogesmieckoe
BOHUTHO® DACCTOfIHHE zx H PACCTOHHWE r’ OT TEKYIMed TOTKH JO Havala
KOOpJIMHAT,

XI. ¢, A, HE — acTpoHOMAYOCKHEe KOOPAWHATH: ACTPOHOMHY®-
CRaA MOJAroTa A — [BYTPAHHHE YTOoJM MEKAY IJIOCKOCTAMH IDHHBHI-
CKOTO H MeCTHOTO acTPOHOMHYeCKHX MepnanmaHos. IlnockocTs acTpoHO-
MHYecKOro MepHAMAHA OPOXOOUT Hepe3d OTBeCHYIO JMHHIO B 3ajaHHOH
TOYKe U MapajlelbHa OCH BPalleEHA 3eMJIH; ACTPOHOMIYeCKAaA MIHPOTA
¢ — Yyroa MeKQy OTBeCHOH JUHHMed B 3ajlaHHOM TOIKe M MIOCKOCTLIO
9KDATOpa; opTOMeTpPNYecKas BEIcoTa HE — paccTOAHHe OO OTBeCHOI
JIMHAIL OT TOYKM HAa (PUIAYECKOA HOBEPXHOCTH 3CMJIHM [0 IIOBEPXHOCTH
reousa.

XIl. u, v, w (A, z, r') — acrpoHOMHYeCKAs NPAMOYTOIbHAA

FOPH30OHTadBHAA CHCTEMA KOOpnuHar, B l(OTOpOﬁ 0Ch u HOapanielibHa
KacaTeapHON K acTpOHOMHYECKOMY MepHAOHNAHY W HOJOKHTEJbHA K Ce-

Bepy, Och w HampaBleHa [0 OTBECHOH JHMHUH M NOJOFKUTENbLHA B CTO-
POHy 0T mentpa 3esud, OCb vV  [IONOJHHET CHCTeMy [0 I[IpaBoii.
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[onspuse KOOpAAHATH!: acTPOHOMHUMECKA a3uMyT A, acTpoHOMHYe-
¢KOoe 3eHHTHOE PACCTOAHMEe z H paccTOAHHe /' oOr Texkymeli ToyKn

10 Hadaaa KOODPAHHAT.

. =z,y, 2,— opbn-
TANBHAA  CHCTEMa  KOOD/UHAT
(pnc. 11.1,6). Havyano n meHrpe
mace 3eman. Qceb z,, DanpaslieHa
B UepHIeHTp OPONTH, 0Ch 3,
NepHeliEKYIAPIA K MJA0CKOCTH
opbHTH, OCh Yy, B NJIOCKOCTH
opbuTH [omOJHAET cCHCTEMY [0
npapoif. Boamomus opBnTanb-
‘Hble CHCTeMH C JpyroHd opueH-
TauMed oceif, HaopnMep, ¥ Q'

y&. o) K T. I. 3pgechb obosHa-

TeHO Tepe3 §) BOCXOAAMIE yaea
Puc, 11.1,6 opOHTH, © — apryMeHT mepi-
. uenrpa (cM. I1,1.6),

XIV. x5, ys, 2Zs— COYTHHKOLEHTDPHYeCKasA CHCTeMa KOOPAHHAT,
Ock ys (pagumalbHas) HaOopaBeHAa K LEHTPY Macc LEHTPAIBLHOrO Teja,
och zs (TpaHcBepcaJbHaf) — NOPIENUMKYIADEO K Ys B IMIOCKOCTH
OpGHTH B HampaBieEEH OBMKENNA COYTHEKA, OCh zs (OMHOpMAJabHas)—
OepOeHAUKY/AADHA K INIOCKOCTH OpPOHTAl (IOJOKHTENALRA K CEDepy).
EnnunuEHe BeKTOPH BIOJB ocell zs, ys, zs HacTo 0603HATANTCA CO-

oreercrBenHo T, S m W.

II.1.4. HpeoGpasoBamaa cucTeMm KOOPAMHAT

1. Or cpemHel 3Be3alHOA CHCTEMH Ha BOOXY f, 3Be3fIHOT0 KaTalora

g, Og (Zyy Yor Z) X CPenueil sBesnHOHK ay, O; (z¢, ¥z, 2;) Ha 2IOXY &

BHONCHBa®T H3 KAaTaJora KOODKXAHATH 3BE3[IH o, B O, I Hcmpas-

JAI0T BX DOOPaBKaMA 34 cOOCTPORHO NDMKeNIe OT 9NOXH KartaJora fy

7o 200xH ¢, Janee BHUACHAIT HAODABJAHOMHNE KOCHHYCH HANpaBJeHIs
pa spesqgy

lg=cosagcosdy } *
mop=sinagcosdy | . (I1.1.12)

ng=sin §

Bamasme nmpemeccum yumTHIBAeTcA ¢ OOMOmMbi0 $opMyaH

[ a1 b1 o lo
m |=las b2 e mg |, (I1.1.43)
; n— as ba Cg ny

* B dopmyae (I1.1,12) ay 1 8, — CpclUHHEe HOODPIMHATH HA 00Xy Uy, HCOpaB-
Nenibie 3a coOCTBEHHOE UBUWIKEHUE,
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TRe

ay=—singp sin z-}-cos &g cos zcos O

by = —cos &y sin z—sin g cos z cos @

cg=—coszsin@

ap = -}-sin Eg c0S 2-}-cos g sin 2 cos O

bg= -}costqcosz—sinEysin zcos® 1}, (11.1.1%)
¢g= —sinzsin @,

az=-+e0skgsin O

bg= —sin g sin O

cg=-4cos O

npmaes

2o =(2304",253 4 1",397 #p) T4 0",30272 + 0",01813
z=(2304",253+1",397 ¢p) v4- 17,095t2 - 0",01873 }, (I1.1.15)
6 = (2004",6854- 07,853 ) T—0",42712—0",04213

rne T= 1t — t, ¢, ¢y A T 3a/1a10TCA B TPOONUIECKAX CTOJETHAX, cauTan

ot 1900.0.
3aTeM BHYACAAWT a¢ B O

m
a;=arctg T—

- (I1.1.16)
n

V mey 12
2. Ot cpenneii 3sesnmoil cdcreMu gy, §; ma amoxy ¢ K eramaoi

a, § na smoxy t.
Bravalye yuATHBAawT BANAEHO® HYyTaqdd .

8; = arctg

luer 1 —O&pcose —bysine 1
myer |=| Spcose 1 —de m |, (11.1.47)
Ryer ¢ sine Se 1 n

rie &y — monromepmomAuecKaA ® KOPOTKONEPAOAMTeCKAH HYTAIMA
Oo  poarore; Ot — noxronepmopHTecKad U KOPOTKODepHOAHYeCKad
HYTaUNA B HAKJIOHEHHII,
= —17",2327 sin @ — 17,2729 sin 2 (Q - F — D)+ 0",2088 sin 2Q +
~+0",1261 sin I’ — 07,0497 sin (2Q+- ! +2F — 2D) —

— 07,2037 sin 2 (2} F) 4 07,0675 sin I} (I1.1.18)
be= 49,2100 cos R+ 0",5522 cos 2 (Q+ F— D) —
—0",0904 cos2Q 07,0884 cos 2(R4-F), . (11.1.19)
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Aprymwentust n dopMynax pnm BRIYHCIEBHA HYTONHHE ODENCTABIAIOT
PRauMm. [lo menpaBleHHHM TabnAmaM gBmxeENA JIyEH Bpaysa 5TH
PARK HMel0T BHJ
Q== 259*10'59",79— 1934°08'31*,237 4- 7°,48T2 4 0",008071'8
1=296°06"16",59-- 477 198°60’'56°,79T -+ 33°,09T24 0”,0518T3
I’ =358°28'33",00-}- 35 999°02’59",107 — 0",54T2~0",012073
F=11*15'03",20-} 483 202°0130",54T — 11",56T2— 0",001273
D =350%44°14" 95} 445 267°06°517,18T — 57,4772} 0",0068T3
T = (t—1900), B TpOUAYECKAX CTOJETHAX

(11.1.20)
BareM BHgECAAIT o B §
a=arctg-%-
n . (11.4.21)
d=aretg ———
S Vmirn

3. Or NCTHHHHX KOOPIMHAT o, §, p Ha BMOXY ¢ K T'DEABHUCKAM
X, Y, 2

lep 7 cos S - sin § |
mep |= —sin § cos § —Yy Maer |
npt L —zcosS—ysinS —zsinS4ycosS 1 1 ln,, |
(11.1.22)

X =plpp,
Y =pmpp, (11.4.22%)

Z=0pnpp,

rne S — HCTHHHO® BBedjHoe BpeMsa B I'puHBBYe; z, ¥ — KOOpAWHATH
MIrHOBOHIOTO 0OJI0CA B pajHaHAX. .

4. Ot rpauBmICcKAX KooppEHAT X, Y, Z K KBasureoNeHTpHYSCKHM
X Y.z

X —AXo—oY +voZ
Y=Y—AY g+ {oX—voZ | (11.1.23)
Z=2—AZy—voX +vY
rne AX,, AY,, AZ, ~~ HOOpRAHATH NOHETPa HJIMHIOCONAA, LPHEATOrO
sa ofmmi aeMEoi, B IPHEBAYCKOR CHCTOME KOOPAMHAT, Vg, Vi Yo —

JHNepOBR  YTIH.
O6u9HO mosarawr $, = v, = y, = 0,
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5. OT NpAMOYrolLHLX KBA3HTeoneUTpATecKAX KoopaunarT X, Y.Z
R reogeswvecknM B, L, H

Y
tg L =—, 11.1.24
g e ( )
_ y i
tg ol NesinB (11.1.25)
XcosL+Ysinl
_ X _ Y N =
cosBcosL =~ cosBsinlL -
Z . '
=W—N(1—e-)' (11.1.26)

rie ¢ — GoJabmasa NOJyOCh 3ANMNCOHIA, e — BKCLUEHTPHCHTET 3JLIMMI-
conga, N — juinHa BHYTpeumHeln HopMaam (cM. puc. II, 1.5), mpmwem

a
—_——, I.1.
N V1—e2sin B (I1.1.27)

Buaucaerma no gopmyne ((I1.1.25) penyrca OociaenoBaTedbALIMA
OpUOIHKeHH AMM .
B neproM OpUGIHAKEHHH MOMKHO HOJNOKHUTh

Z
XcosL-+Ysinl

tg BV = (11.1.28)

O6partnutii mepexon ot B, L, Hk X, Y, Z:
X=(N+H)cosBcosL
Y=(N+4H)cos BsinL . (11.1.29)
Z—=[N (1—e2)+H]sin B

§. OT KpasATeOUENTPHYECKOX KoopaWHaT X, Y, Z K HpAMo-
YrOAbHWM TeOfe3N4eCKHM TOpPH3ONTAJLHNM u, U, W W Hallee K reo-
Jle3an9ecKOMy a3uMyTy Ar, 3eCHUTHOMY PACCTOAHNIO zr A paccroAunio 7.

_u; T [ —sinB;cosL; —sin® sinL; cos By 7§ —Y]—_f{_
vy |=
UL R

—sin L, cos Li 0 Y,-Y, |.
cos B;cos L; cosBysinL; sing; 1 LZ;—Z, |
(11.1.30)
rij=Vovi+ul+w?
-2
te (Arkij= 7 , (I1.1.31)

2 2
Vv' o
tg(zr):,=—4jl—’
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Ine WHAEKCOM j OTMETalT KOOPAHHATH TeKYMmei TOYHH, & MHIEKCOM
{ — KOOpOMAATW HAYANa KOOPJANAT IOPM3ONTANBMNONA CHCTEMBI.

7. OT acTPOROMNYECKHX IMUPOTH ¢ H JOATOTH A K TeofiedmIeciRaM
B n L.

E=¢—B \

f=(h—L)cosB |’ (11.1.32)

rge § — cocTaBAAOMIAA TOJHOr0 YKJIOHEHAsS OTDECHOH JINHAA u D MepH-
JuaHe, 1) — B MVIOCKOCTH N€PBOr0 BEPTHKAJA, NPHUOM

u=V . (11.1.33)

8. Or oKparopmaJbHLX OPAMOYTOJBHMX KOOpDEWHAT Z, Yy, z K
OPOHTANBHEM Ty, Y» Zue

Zo | T Px Py P27
Ya |=] O« Qy Q. y | (I11.4.34)
Lz 1 LW, W, W, 11 21

 91]

P,=cos @cos Q—sin 0 sin Q cos i
Py=cososinQ-|-sin m cos Q cos i
P,=sinwsini

Qy= —sin wcos R—cos @ sin Q cos?
Qy= —sin 0 sin Q- cos ® cos Q cos i
Q,=coswsin!

W,=sinQsin i

. (11.1.35)

Wy= —cosQsini
W,=cost

B dopmyaax (11.1.35) ©, Q, i — ameMeHTH OpOMTH, ompeaeleHUA
xoropux 6ynyT maBm HmKe (cM. 11.1.6, pme. 11.1.6).

I1.1.5. CucreMn u3MepeHn:A BpEMeHH

IlpoMeXyTOK BpeMeHM, B TedeHRMe KOTOPOro 3eMJA COBCpIIAaeT
onua o6opor BOKPYT CBOEd OCH OTHOCHTOJbHO HADDABJEHHA Ha KaKylo-
rufyas TOYKY P OPOCTPAaHCTBe, HA3LIBAaeTCH cyTHaMu. Ecam obopor
3esmun BOKpYF cBoell ocu QHKCHPyeTCA OTHOCHTONLHO HANDABJEAHA Ha
TOYKY BeCoHHero pPaBHONEHCTBAf, TO BTO — BBe3flHHe CYTKH, Opl Ha-
ppaplelny Ha HeHTD BagaMoro xucka CoJEDA, cMemeHHWH rogmvHOL
abeppanueil — ACTUHHEE COJHCYHE® CYTKA; OpU BaOpaBJeHHA Ha
«CpenHee COJHIE» — CpelHHe cONHe9HHE CYTHM.

B sapucmEMOCTH OT TOro, Kakada TOYKa BeCeHHETO PABHONEHCTBHA
MCIOJB3YeTCA B Ka9ecTBe OTCUETHOro MHjekica, 3BE3/IH0e BpeMA Lo}pas-
JeJdAI0T Ha cpefHee, HCTOHNOe H KBa3UACTHHHOE,
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MecTRO® Cpefmee COMHeTHOO BpEMsT TPAHBHUCKOTO MepHANIAHA
AasuBapT MApopuM man secemnpnbiv UT - 0, Ilonyams ma Habmmae-
Hualf MecTHOe 3Be3LHOe BPeMA HeKOTOPOro MepngnaHa I 3Has JOJACOTY
nocaennero, HaxomsaT UT-0. Beaepctame nBuiKenHs Mojioca OOJYdIeH-
Hoe W3 HabJrofeHu# B pasHLIX ToukaX 3emin ppems UT-0 6ymer meogm-
HAKOBEIM. -

C yueroM ABHIEeHHA MOJIOCA MMeeM

UT-1="TUT-0+4 Ak, (I1.1.36)

e
Al:—%ﬁ—(zsin Ao cos Ag) tg @g. (11.1.37)

Benencrpre HepaBHOMEpHOTO BpAmeHHA OJeMIA BOKDYD cBoelt
ocu BpemMa UT-1 Gyner HepanloMepHEBIM.

Yyer mompaBKd 3a Ce30OHEI® HepABHOMEDHOCTH BO BpalMeldH
3eman paer cmctemy UT-2

UT-2=UT-1+AT;=UT-0+AA{-AT,. (I1.1.38)

Heo6xomuMocTh NCHOIB30DAHAA IPHE COCTAaBJIemAH 3deMepna mn
B JAPYIHX [HHAMAYeCKAX 387a9aX B KadeCTBE apryMeHTa pDaBHOMEPHO
TeKyIiero BpeMeHH IPHBONA K BBeJIeHHIO TAK HaselpaeMoro ddeMepH-
Horo BpeMenn. Hagumnas ¢ 1960 r. adeMepnaroe BpeMAa ABIAeTCA apry-
MEHTOM BO MHOTEX Tabiammax «ActpoHoMHETecKoro emerojgunka CCCPy.
Pasnmume 5QeMepHaHOro BpeMcEM ®H BpeMermm UT-2 obycmosneno—
BCKOBHIME ¥ HepelyJIAPHEIMH H3MeHeHHAMH CKOPOCTH Dpalfenmsa Je-
MILH.

OdemeprpEce Bpems cBasaHo ¢ UT-0 gopmymnoit

ET=UT-0+AT*, (1I.4.39)

roe AT ompemenAior N3 cOenmaanubx HabGmioneHni JIyHH.

«ddeMepnaHaAy ceKYHEA mo ompefeirennio Mexgynaponnoro Biopo
Mep ®H BecoB (1956 r.) — 310 /5 1556825.9747 KOAA TPOTHYECKOr0 IOXA
g 1900 r., smmape 0, B 12 wacop ademepmEnBOro BpeMenn. Tarum
ofpasoM, ompenelenne «deMepHANOii» CEKYHAN CBA3aHO KaK ¢ Bpamie-
ImeM 3eMIH BOKpPYI CBOEH OCH, Tak M C ee JBHKeHHeM Io opGure Bo-
xpyr Counma.

Monexkynapuee M aTOMHEe STAJOHHE YaCTOTH MO3BOJAKT NOJY-
9ATL TOKajy BPEMENH, He 3aBACAMMYIO OT BpameHMa 3eMIHA. AToMuas
ceKyH7a OIPeReJIAETCA KaK IPOMeA YTOK BpeMenn, paBEN 9 192 631 770
TieprojilaM HM3JIY9eHHAs, COOTBeTCTBYIOIMNX MOepexofy MeEay JAByMA
CBeDXTONKAMHE YPOBHAMHE OCHOBHOIO COCTOSHHA aTOMa-MAOTONA IE3NA
€ MacCOBLIM wHcxoM 133 npn mynesoM MarHuTHOM nose. Taxmy o6pasom
nonydaeM mxaixy atoMuoro BpeMenu (AT). B CCCP rakas mkana mpe-
menn o6osnHagaercr AT-1 M ABIAETCA TOCYAAPCTBEHHEIM BTAJIOHOM
npeMeHn H 9acTOTh. IIpy mepexome Kk Heir or UT-2 npmHanm, Uro
1 anpapa 1964 r. p 1242 (UT) o1 BpeMeHa coBOAfialm **,

(‘CGP* AT ppupbomutea n § 1 «OObACHeHHAN K ACTDONOMIYECKOMY E3KErOaINKY
A ».

** JTIpakTRaecKo# Deammsamucit Bpemenu AT-{ sSIBJACTCA BCEMHDHOE K0Op-
nmi(zxgonarmoe spemMa TUC; ono coraacyerca ¢ TU-2 rax, 4ro (TU—-2-TUC) <
< MCCIS,
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B. CBEJEHMA U3 TEOPUA IBWKEHHA NC3

11.1 6. "Hepoamymennoe namienn: UC3

B mépeoM OpEOJmKEHHN ABMKedHe ICKYCCADEHIIOTO CHOYTHHKA
BOKDYT 3eMaH MOMKHO PacCMATPHBaTH B PaMKaX OrpaHAYeEUOM 3aladd
nByx Tex, IIpm orOoM moJaraioT, 9YT0 HPMTATABAalOMmee Telo (B HameM
ciyuae 3eMias) wBIAAEeTCA WWApoM co cepHuecKNM pacipeliesiellieM
ONOTHOCTA, A CHOYTHMK — MAarepna/jbHafA TOYKa, He OPHTATUBAIOMASA
NeATpadpHOe Tedo. Ilpm TaKoM NODYMIEHAM COYTHHK Gyaer gBuratbca
BOKpYT 3eMaH B cOOTBeTCTDNH ¢ 3aronaMm Hemaepa, kotophie dopmy-
JApYIOTCA cleXynommM obpasoM.

Hepnuii 3axon. OpOGHTa HCKYCCTBEHHOTO CNYTHMKA 3eMAM ecTh
slyamic, B ofHOM A3 JOKYCOB KOTOPOT0 HaXOQHTCA LEeHTpP Mace MPATArm-
Bajomiero Tela. Y paBHeHWe OPOMTANBHOrO 3JJIANCA FMMeeT BHL,

p .

P=W- (I1.1.40)

p=a (1—e?),

rae p — oapaMerp opOuTH, ¢ — OoJbmag NOAYOCh, ¢ — DKCLEHTPH-
CHTeT.

Bropoit saroB., Pagmyc-BeKTOp COYTHHKA 38 PABHHE IDOMEIKYTHH
BPeMeHH ONVICHBAET PaBHEE [NIOMAfA. [ pyImMna ¢JI0BaMy, CeKTOPHAIL-
Hasd CKOPOCTh CHYTHAKA ecTh BeJXIAHA MOCTOAHHAH,

das 1 dv
R SN, s
i 7 p " (I1.1.41)

Tpernii 3axon. KBanpatsl nepmonzob o6pamenusa ABYX COYTHIKOB
OTHOCHTEJILEO NEHTPA MACC NPHTATMBAIOMErO TeJNa OTHOCATCS Kak KyOH
Goabmmx ooayoceit mx op6HT

Tﬂ 03
T; =a_; (11.1.42)
[Tleprox obpamennsa coyTHAKA BOKPYT 3eMiau paped
2n a‘%‘
= —_—, (I1.4.43)
|/ ™
CJeroBaTeNbHO, A =
T3 n?
—_— — 4
o Mo const, (I1.1.44)

V9aTHBAA OPHTAMKEHNe CIOYTHHKOM NeHTpajJbHOro 1esa, HroTom
YTOUHHEN TpeTHH 3aKoE Kemlepa m moayzna ¢opmyay

Ty M4m a}

7z .m_—a—g-, (11.1.43)
Bumecto gopMymnt (I1,1.44) B aToM caydae mMeeM

T2 4m2

= T Fm " (11.1.486)
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Jlaa TOro 9ToGH Telo CTANO MCKYCCTBEHHHIM CHOYTHHKOM 3emin,
emy HeobGxommMo coo0mATe HEKOTOPYI0 HAYAJBHYI0 CKOpoCTh. Mumm-
MabHOE SHAYEHM® 9TOH CKOPOCTH HA3HBAIT HepPBOH KOCMEYGCKOH CKo-

pOCTblO

N 1
Ve=V %, A.
e o (11.1.47)
e
p=7(Mg-+m). (11.1.47")

VY nopepxuoctm 3emam V. = 7,9 KM/cek. ]

CKopocTb, KOTOPYIO HYKHO COOOImATL Texy, 9700 OHO Hpeofo-
NeJ0 8eMHOe NPATAKEeHHe, HA3HBAKT BTOPOH KOCMHYeCKOH, HJIM CKO-
pocrbi® ocRoGONGHAA.

JTa CKOPOCTH paBHA

v,=) 2. (11.1.48)
Po .
n y mosepxmocTH 3eManm cocraBager 11,2 km/cek.
JlemiteHHe COYTHNKA BOKPYr 3eMIH B HellOABIKHOH cHCTeMe KO-
OpAMHAT ¢ HAYaJOM B ee LEHTPe Macc OMpeflesiAeTCA CHcTeMod mudipe-
peANMaTbENX YPaBDHeHHH BTOPOTO MOPARKA

d2z

Tdeg T T

s (11.1.49)

z
117’3—
d2y y
daiz M

d2z z
T T
Iae
p=71(M-+m)
=V AT TR
VYpasmerma (11.1.49) naseBalorcs pufdepeHOUa pHEIMM ypaBHe-

HHAMH HeDO3MYIMEHHOIO KelJIePOBCKOIO ADMKEHHAs. OJTA YPaBHeHAA
P NRIAHApHYECKAX KOOpRHHATAX (P, A, z) EMeloT BHJ

d2p —p ( ) )2_ __ b
= 3

. (11.1.50)

Tdiz dar
dit (pz %)=0 , (11.1.51)
LI
di2 r3
rae
r=7V p?+ z2. (11.1.52)
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Ecar ¢, ¢, A — cheprudeckme KoopgEHATH, ONpefeNseMLle
BHpaKeHU AMH

Z=pcosPcosh
y=pcospsind }, (11.4.53)

z=psin @

70 aadfepeHnUANbHNe ypaBHEHHs HEeBO3MYINEEAOro ABEM(EHHA 6ynmi

20 a9\ _ (i"_2 1 = — M )
dtz—p(dt e dt)cosq}_ 0

d d d\ \? . '
2 (pz _‘%) + 2 (T) singpcosp=0 . (IL.1.54)
d a\
_Tt_(pz —dt- cos?q})=0

Harerprponanne AuddepenEalbENX YPABECEAR HeBO3MYMEHHOT
KemJIepOBCKOTO JIPIKEHASA . OPABOJTET K COBOKYIHOCTH neaunucnuuj
Mesray coboii DepBHX MHTEIpajon.

Wurerpanu nmiromapeii:

yz—zy=c
T — Ty (° (11.1.559)
-‘F.'./—.'/;’—Cs

B ypasmermax (I1.1.55) ¢,, ¢,y ¢y — DOCTOAREW® nIOmMAjGR
Harerpan smepramm

z'g+y'e+;z=_%‘_+h, (I1.1.56]

TP DPOH3BONBHYI0 UOCTOANAYI0 h Ha3WBART HOCTOAHHOR SIeprum)
Tak rak

22 -2 - 22 =2, (Il.i.sﬂ
10 BMecto ([I.1.56) momywaem )
Vz=ZT"+h. (11.1.59)
Iflmerpanu. Jlannaca
zp—pL=1 v
vo—py="_a {1 (11.1.59
p—pz="o

rae fy, fan fa — Docroanewe Jlannaca,
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Memay ceMbI0 HOJAYSeHENMN HATeTpaJaMu CYmMeCcTBYIOT clenyiomue
COOTHOIIGHHA;

eyf1-+cafa - cafyg =0, (11.1.60)
B4+ E=p2+ b (cf+ 3+ ch. (11.4.61)

OTMeTEM TaK:e, 9TO

e=Vd+g+q

ecTh BeKTOp MOMEHTa KOJIHYeCTBA ABHKeHHA,
In=Vi+i+14

— pekrop Jlannaca.

BexTopH ¢ ® f; DepOeARAKYIAPHEI APYT K APYTY H ONPONeAslOT
HeHaMeHHYI0 miockocTs Jlamiaca, 13 cemu nHTrerpadon (I1.1.55),
(11.1.56) m (I1.1.59) TonbKo mATH OYAYT HeaaPHCIMEIMIE.

OGoum mETerpaoM cucreMu (I1.1.49) ABNAKTCH CHCTEMH ypaBHe-
HR

::=a:(t, h! grlclvljl)
y=v(t kg lcl 111D - (14.62)
S:Z(t, h’ gv]cl’lfl)

2=z, h, & ¢l | F])
v=y(t, B g Lol 1FD) e (I1.1.63)
1=z(, k, g lel, | 1))

rac F (¢, k, g, €14 €5, €3y f1, Jov fs) — OYHKIMA BpeMeHH W IieCTH
ne3aBACHMHEX NPOH3BOJBHWX NOCTOAHHEIX.

IlponapoibHLe IOCTOHEALe MOTYT OLITL ONpefiefieHN ¥epe3 TaK
HasbiBaeMLle HAYANLONG YCIAODHA, T. €. 9ePe3 KOODAWHATH (2o, ¥g» Zo)

B cOCTaBAAIOMHEe CKOPOCTH CUYTHHKA (Zg, Yo, Z¢) B MOMEHT f,. Opnaxo
€ UPAKTHYECKOH TOUKH BPeHHUA BO MHOIMX CJAYJafAX MOPOH3BOJBHEe
BOCTOANHL® NeJdecoo0pa3do BHIPA3uTh 9eped dAeMeHTH OpOHTEHL

SneMeHTH OPOHTH CHyTHAKA eCTh COBOKYHNHOCTH HapaMeTpPUB, Xa-
PaKTepH3YIONAX MONOKEHAWe OPOHTHL P DPOCTPAHCTBE, e€e pasMephl
% QopMy, a TaKKe HOJOKeHHWe CUYTHUKA Ha OpOWTe B HEKOTODHIH MO-
MenT BpeMeHH.

Tlonokerne opGHTH B IpOCTPAECTBE XaPAKTePABYIOT: Q — pHoarora
BOCXOJIAIIETO y8Ja, ® — apryMeHt OepHres, i — yYrod HAIJIOHAa Op-
Onru (cm. pme. I1.1.6). .

Paavepw m dopmy opGnTH .xapakrepmayor: e — Goasmas mo-
AYoch, e — DKCHEHTPHCHTOT OPGHTHI.

B ramectse mectoro azemenTa MOKeT OBITH MCIOJB30BAH MOMEINT
NPOXUiLleHAA COYTHHKa 9epes nepureit T.
pi Bﬁa]\ifo;*)mm pasukie Mopndurauy aaeMeAToD opbuTit (tabn. 11.1.4,

He, A.7). .
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Tabanma I11.1.1.

a e (O] T
p=a(l—e?) |Sinp=¢| n=Q—w Mo=n (t—7)
g=a{l—e) e=Q+4 04 M,

- . M=n (t—tg)+ My
n— La E=M+esinE
a —
v 1+e E
r=2 =) 1

B ra6a. I1.1.1 m Aa pmc. 11.1.7 p — Qoxransumit mapaverp, n —
cpeqdee gem:kenne, T — HepHOA ofpallleliAs CIYTHAK2, I — LOJATOTA
nepares, M — cpejafAd aHoMaxun, E — sKkcneHATpEIeCKas aHOMAJNA,

v — ACTHHAAA AaHOMAJAA, €& — CPeNHAA
* poarora, p = fM@ — rpaprranEonAwi
napaMeTp.
CBA3L MeXKAY OSKCUCHTPHIECKOH I
cpeHeil AHOMAalUAME YCTAHABJIHBA®TCH
OCPOACTBOM YPaBHEHAA

Ef-esinE=M, (I1.1.64)

Ha3hDpaeMoro ypaBHenneM Hemrepa. OGbiu-
Ho 3TO ypaBHeHHe pemalT MeTOHOM UpH-
6amsxeHnH.

B coorBercrBER ¢ puc. 11.1.6.

Puo, 11.1.7 u=v+4o, (I1.1.65)

TAe u — apryMeAT MBPOTHI,
Memny viaeMeHTaMR OpOMTH H DOCTOAHHEIMM HHTeTDHPOBAHEA
CyImIeCTBYeT CJAe[YIOAA CBA3h:

¢ =Y upsinisinQ

¢ =—) upsinicosQ }, (I1.1.66)
eg=Y upcost
]‘1=ue(cosmcosQ—sinmsichosi)l
fo=pe (cos o sin Q4-sin @ cos Q cos i) }, (I1.1.67)
fs=pesinwsini J
c=Vip
f=ep , (11.1.68:
I
h=——(1—e2
> ( )



IepoamymenHoe pBmxerme HC3 mosker mponcxoyurs ambo mo
ppanTITHIecKoll, 160 N0 Kpyroeoi opGure. B cayuae dmrEOTHYecKOH

opOiTHI
c#0, 0<Le<t, <0, V0<V%; f<p.  (I1.1.69)
Jlaa KpYTOBOH OpCHTH COOTBETCTBEHHO HMeeM
c#0, e=0, h=—%<0, Vonp—To, f=0. (11.1.70)

Ilna opbHT ¢ OYeHAp MaJhIMH SKCHEHTDPMCHTETAMA BMeCTO 2ile-
MeHTOB e¢ M ®, KOTODH® CTAaHOBATCH HeYNOOHEIMHA, 9aCTO WMCIOIb3YIOT
iy Ay A

Ap=ecos®, Ay=esine, Ao=Mo-t 0. (11.1.71)

@opMyIH IIA UPe[CTaBIeHHA COCTABIAKNINUX Pajuyca-BeKropa

HoJOKeHNA H pagdyca-BeKTOpa CKOPOCTH 9epe3 JdJeMeHTH 0p6MThI
HMeXT BHJ

z=p(cosQ cos u—sin Q sin u cos i)
y=p (sin Q cos u+cos @ sin u cos i)}, (I1.1.72)
z=psin usini

vy =, (cos Q cos u—sin Q sin u cos i) —
—Up (cos Q sin u -} sin Q cos u cos i)

vy=", (sinQeosu-f-cosQsinucosi)— 1 (11.1.73)
— vy, (sin Q sin u—co3 Q cosu cos i)
vz=upsinusini+vncosusini
rge
v :]/iesinu C(11.1.74)
[J P . ’
vn=]/—:—(1+ecos v). (11.1.75)

Ocnosntie Pa3oKeHEA B PAALL B 3aAa4e OBYX Teld

v=E+2(ﬁsin B B2sin 26+ B sin 38+ ) (11.1.76)
B_i A—YT—et)= ie_}_ies _}_L 5 11.1.77
= =773 16 ¢+ ULLTD

E=p—2 (g sin v —%ﬁzm 20-}-%—53 sin 3v—. . ) . (11.1.78)
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u=M+(2e—%e3+. . ) sinM+(%e?+. . .)sin oM +

+(%e3+. . .)sin M. .., (11.1.79)

E=M—|—(e— %es+. . .)sin M—|—(~%—e3—. . .)sin oM+
H—(—g—e3—...)sin 3MA-. .., (11.1.80)

L - cosM—i cos2M —1)
a ¢ 2 ( -

e3 .
-3 (3cos3IM —3cos M)—. .., (11.1.81)

cosE=cosM—|—-;— (cos 2M — 1)+

5

e_
+W(3COS3M—3COSM)—‘... (11.1.82)

I1.1.7. Boauymennoe panmxende HC3

B 3aBHCEMOCTH OT XapaxTepa MAeHCTRYIOIMAX CHA BO3MYMeHHS
B npmxeAnn VIC3 nmenfAtcAa Ha TpaAaBATANNOHEHHe (BosMyme-
HEA OT AHOMAJLHOIO CPABHTANWONHOTO NOIM 3eMiR, OT NPHTAMERNA
Jlygm m ComEpma) ¥ BoBMymMeHNA OT HeKOHCepBa-
TEBHHX ¢HJ, OCHOBHEHMA H3 KOTODLIX ABIAITCA CONPOTHBJCHN®
atMoc$epH H AaBAcHMe CONHETHOTO
Z H3AyIeHAA.
Jliia @3yd9eHAA BO3MYIMEIHOTO
OBIKeHHs WCHOJL3YIOT OOHATHO
ocKyampylmei#d (compuxa-
caroueiicsa) op6uTH, KOTOpaA onpe-
[ledIficTCA KaK Kelmepopa opbnra,
5 BIeMeHTADHAA AYTA KOTOPOM B NM-
¢  0Ooff MOMenOT cOBIAfiaeT ¢ aJeMeHTap-
HOI AYTON AelicTBUTEAbHON OpGHTL.
DaeMeHTH 3TOH OPOUTH HABHBAIOTCA
ockyanupywomama Hawe-
HOHRA® OCKYAHPYOIINX 9SINNCOB
onucupaercA ysxuuaME  p (1),
e (1), Q(t), o(t), M(t), Onpene-
Pue. I1.1.8 Aeunte oToX PYAKOA ABIAETCA OC-
HOBIIOH 3ajadedl TEOpHH BO3Mymeu-
HOro J{BIKCHAA,
B camoM ofmeM BHAe BOBMYIIEHHOE ABNHOHHO ONACKHBAETCA CIICTO-
Mol gudrpepeHunalLENX ypaBHeHwi Jlarpamka (2-To popna)
-j— (i)—ﬂ="’.—v+o,, (=1, 2,3), (I1.1.83)
P \og éq:  Oq

3554’"”9

Gobumd  COyMmuca
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rie g;— obobmenmas xoopauAara, 7 — KNHeTHIeCKaa BHCPrHA CHCTEMET,
V — noreEnmaanEaa ¢pymknwms, Q; — 0600IOeNHAR HeKOHCEPBATHBHAN
cnaa.

Ecan ¢ — pexaproBnl KoopmuEATH (2, Y, z) B abcomioTioi
clCTeMe NPAMOYTOJIbHEIX KOODJMHAT ¢ HAwaJOoM B MEHTpe Macc JeMiH,
10 ypaBleuns Jlarpamxa ofpamaiorca B cHCTeMY

d2z x av

th—+up—3——5:—+0x

d2y y _ 8V

W-H‘--p—a-——aj—l-oy . (11.1.84)
d2z z

14
T TR T T

HavanpHEIMH =~ YCHOBHAMH JJs HUTerPUPOBARAA  ypaBHmennil
(11.1.84) ABRMOTCA KOOPAUHATEL Z¢, Yo, 2o H COCTABIAIOMHO CKOPOCTH
Toy Yo+ 2o B HAaSaNBHLLE MOMERT ?,.

JuddepennmairaHe ypaBOeEns BO3MYMEAHOro IBAMCHNA (B OCRY-
JUPYIOIAX BleMOHTaX) MOryT ORITh Hpe/ICTABNENH HYepe3 KOMOOHERTH
DO3MYIAIOIEr0 YCKOPeHHA B BHIC

dTlg:'=W Vpp—p il:::': 1
Gl g

—Zi—= V_F:L_p W cosu ’
-Z—te-= —E—[Ssinv—k(i-}——ﬁ—)?‘cosu—l—e%?‘]

—%2”—: %[e%Scosv-[-%(i—l—%)Tsinv—%Wctgisinu]
-—Z?—-=Z‘gz[i—%Wctgtsinu—@e;T V@]

(11.1.85)

rae (u), (p) H (p) — HeBO3MyMmeRHAHe 3HATeAHsa apryMeHra MBPOTH u»
OKaJbHOrO HmapaMerpa p B pagmyca-exrtopa p; W, T, § — Kommo-
IENTH DO3MYMAIOMEre YCKODeNHA COOTBETCTBEEEO B HAOpABIennN
GimopManm, TpaRcBepcann m pajuyca-Bektopa (pHc, 11.1.8); u = u —
—(u). .
Ilpu MajgHx 3HAYGHHAX JNCIEHTPHCHTeTA ¢ YDAaBHEHAA JJAA
de/dt u dw/dt B cacremo (I1.1.85) saMeHAlOT Ha ypaBHeHEA

* dd);l =]/—%|:—Scosu+T(1+%)5in“+

+% (Thy—Whyetg i sin u)], (11.1.86)

207



%: V—ﬁ— [S sinu+-T (1—{——2-) cos u--

+% (Thg+ Why ctg £ sin u):l, (11.1.87)

rne

Ap=¢esinw, Ay—=ecoso, e=Vki+7»§, tgm:-%—.
2

CucreMa ypapHeHRmIl ABW/KEMAA HHTerpHpyercA WPH H3BECTHHX
HAYalbEHX YCIOBAMX.

11.1.8. MeroAw HATErpHPOBAHUA
muddepenupaisnnx ypassendii Bosmywmennoro aAsmkemmsn HC3

Jaa mETerpmpoBaBEMa AuddepeHNHaNLEHX ypapPHeEHA BO3MY-
DIeNIOro JBMKeHHMA HCOONBLIYIOTCA aHaaumTudeckme Mertonu ([Imkapa,
Majoro mapaMerpa), YACHeHHN® MeTONH H ANIPOKCEMALNHEA peImeHnil
B BHIG CHCTeM HOJHHOMOB,

Ilpy aHa I ETHI9eCKOM HHTETPHPOBAHHBHA B Ka-
decTBe HeaaBACHMOil mepeMeAHoli OORTIHO BHIOMpalT Re f, a OfHYy H3
OEICTPO MeHAIMAXCA NepeMeHOHX, Tame BCero u HMIH U,

C moMOIBI0 BLIpAXKEHMAS :

du VIL_EJ at _L
_E.__Wz_ nin -W-._.‘Y VHP ' (I1.1.83)
rge
v= 1 , . (11.1.89)

1—-ﬂ-Wcl;gtsinu
wnp

nerko mepeiitm or ypapmenmii (11.1.85) K caeayiomumm ypasHOEMAN 00
depeMeHHOM u:

dQ -W o3y si.n u
du pyr sini
dp 2y
rraalal
3
A Y W cosu
du 192
de 0 [ ssinuy (142 2] [
= m ESsmu—l— 14 ) )Tcosv+e 5 T
do _ p% 0 inv—e® i ]
T = e [—Scosu—i—(i-{— o )Tsmu ep Wetgisinu .
de_, v Vo
du Vo

(11.1.90)



AHAJOTHYHO ¢ MOMOIBI0 BHIPAKCIIHA

dt _ o v Vip
LA s = (11.1.91)

rae

Vi~ . (11.1.92)

1—|——Scosu e (+——)Tsinv

MOIKHO HepPeiTH K ypaBHeHHAM N0 IepeMeHHOA v, Koropue Oymyr
maeu. TaKOHM JKe BHI, Kak u (I1.1.90), HO ¢ 3aMeHOH MHOKMTENA Y
Ha

Cncmma (11.1.85) mam (11.1.90) MosxeT 66TH pemeHa MeTogOM HoCHe-
ROBaTENBHEX npabam«ennit, JAA 9ero OHa IPEACTaBIASTCA B WHTe-
rpaasHOi (Popme. B nepaoM mpmbamxeRHN OCKyndpyioife 9JeMeHTH
R NMPABHX YaCTAX IOJATAI0T DOCTOAHHEIMM, IOCHIe Ter0 CHCTeMa pac-
najaeTcs Ha OTH@NBEBe YPABHeHWA, KOTOPhle DPEINAIICH ¢ HOMOIBIO
KBajgparyp,

p3y w si.nu. d )
pp sin ¢

2
6p=p—(p)=S—:—psTdu

Q=0—(Q)=

6i=i—(i)=S-p—3Y—Wcosudu
up
_ pzv[ : ( o) 4 :I
le=e—(e)=\ —| S 14T —T|d
e—(e) S m sin v+ —{—p cosv-{—ep u }_
8@ = w— =SP_2Y_[_S (1 _p_)T. _
® = — () e cosv+ +p sin v '
—e-%—Wctgisinu:Idu

ot 1 Vo

(11.1.93)

rae (2), (p), (£), (), (@) — BeBoayymeHHLIe DIEMEHTH ODOHTH, OLpe-
u

3y sin u
ppsini

©) — FAYANHHK 3HATCHNA DIEMEHTOB.

Hdas mEterpmponanna cucreMu (I1.1.83) wmam (I1.1.90) 3me-
JeHHHMHA MeTOJaMM NCOOIBIYIOTCA, KaK NMpaBHAO, 3KCTpa-
NONAAOMOHEKH W HHTePHONALMOHHHA MeTONH AfaMca, OPHE 9TOM Ha-
U0JbHHE (¢pa3rOHHKe») TOTKH AJA OPAMEHPHMA MeToAa ApaMca mOJy-
FaloTcA NpH NoMOmn Merona Pyunre-Kyrra YerBeproro mopAjxa,

AcageMue Kak (Q)=Q— SW du B T. ., & g, Poy o+
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Jas moayuenna HHTerpadop cmereMul (I1.180) mMeTogmoM
AODDPOKCHMHAPOBAHMNS MCIOILIYIOT CTENEHHBIE DHAN, TPH-
TroHOMeTpHYeckHe (YHKINH H TaK HasWBaeMHe IuIeplonuyecKye .
"JIeHH, NIPH 3ToM J0boit 3neMent E; (i = 1, 2, ..., 6) opeacranngerca
B BHJe

E=Y Eiu—ty 4+ Y 8 (ai+Bin+
i=0 j

i=0

+ 3 Hjexp {H; [In (H; —1)]}. (11.1.94)
i=0

I1.1.9, BosmymeHnsa oT IPaBHTANBEOHHOrO MOAA Jemin

OpHoif M3 OCHOBHEIX HpPHYAH, BHAIWBAKIIAX BO3MYIEHHMST B ABII-
JeHHA HCKYCCTBEHHBIX COYTHUKOB 3JeMIH, ABIAETCS BecbMa CJIOKNas
CTPYKTYPA I'PaBHETALMOHHOrO MONA 36MIH, ONPCAENAEMAS HeNpaBHIL-
HOCTEIO €6 JopPMEL W HepaBHOMepHEIM paclpejieleHAEM Mace B ee HePaX.

OrHOK HW3 pacOpocTpaHeHHHX (OpPMyd, BLIpAMKAIOINIIX IPABHATA-~
NEOHHO® JeiicTBHe 3eMIR Ha TOUKY BO BHeIIHeM POCTpalCcTBe, ABIALTCA

Ry
p

- i i ( _1:1 )"pn,,, (sin @) (Jp, €08 MA + Kppm Sin mx)], (11.1.95)

n=2m=1

n
) P, (sin ®)+

rae D — reolleETpEYECKaA IMpoTa, A — jpoarora, P, (sin @) —
noagHoMH Jle:xaHgpa, Ppp (sin @) — npucoefuHeHHHE (YEKONA
Jlesxaunpa, Ry — cpepnuin pagayc 3eMiH, Jom, Knm — GeapasMepHEIe
KoapdHIEeHTHL,

BoaMo;kHO mpepcTaBlelle T'PABHTAIAOHBOrQ NOTeHNHaja B MHOM
Jopae:

M S N (R .
V=—E®—[1+ 22 mz_o(—f—)n (Cnm cos mA+ Sy, 8in mA) X \

n=
X P (3i0 cp)], (11.1.95")
npugeM
- Cn0= Jn
— Com="Yom b (11.1.95")

—- Snm = Kmn

Depeuit wien fM/p xapaKkTepHIyeT LOPHTAKeHHe NlapoobpasHol
demau co cepudecKoll CHMMeTpHeH.
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Bce ocTeqibHENe WieRH () yIATHBAT MepeXof K peanbsHol 3emite.
Yensl, conepkamue P, (sin @), HasWBAOT 30HAJIHLHHMH IapMOHH-
gaMn. Ymemn, cogepikamme Pp, (sin ), HAaIHBAXT JOJTOTHLIMM,
Npi4eM B CIYYae n = m EMEeM [eJIo- ¢ TaK HashBaeMHMA Teccepailsb-
HLIMIY TADMOHHKAMN, & OPH 7 == m — ¢ COKTOPHAJbEBIMA.

Ecan ma COYTHHK JieHicTBYeT TOJBKO OPATAMKeAWe 3eMJil, TpaBrTa-
WitoHHLIH OOTeHNVAN KOTOpLIH paBeH

M
V=/T®+R, (11.1.96)

to BosMymenua B jgemikenna HC3 6ynyr o6yciaoB/eHn! TOABKCO BeJIdIm-
goii R (meprypGanuomnBas ¢YHRUHA),

BnusEne BTOpOH 30HAJABLHOK rapMOHHKH HAa [BIUKeHme COYTIHKa
XapaKTepHA3YeTCA BeJIMYNHOE BOaMyMiaomielt PpyHknmm

Mg R} 7 3 1
— 0 e sin?® = —
@ (zsm(D 2)

HAU B BHAA® PadJOMeHNA OO CTeIeHAM JdKCUeHTpPIIcHTeTa (0 TOYIOCTLIO
mo €9

1 R} 3 3 9 -
R=_2_12/M®a—;(1—? s~) [1-|-Te2-|—3(e+—8—-e3) cos M +

9 53 3 R}
= bl — 20 g2
+2 €2 cos 2M - 7€ cos 3M]+4 J2f Mg 3 52X

R=—1J, (11.1.97)

1 ' 1 1 5
x [ z5% cos (M—2m)—7(e—-—8—- es) cos (M+2w)+(1—Te‘2) X

X cos (2M+2@)+'—;-(e—-1?2g—e3) cos (3M 4 2w) +% e2x
X cos (4M +20)+ é,fss &3 cos (5M+2(o)], (11.1.98)

roe s=sin 1. -
Deiictpre Bo3Mymalomest Qymsxknun (I1.1.98) suisnpaer BeKoBHe
DO3MymeHHA B dlMeMeHTax @, @, M,

. 2
Q:-%Jzn(%) cos i (1—e2)-2, (11.1.99)
- 3 Rg \2% 5cos?2i—1
0.)»——4—.,271 (—a-) U—T)z’ (11.1.100)
. 2 2§ —
Ho=—3Jpn (-’%“-) Boosti—1 (I1.1.101)
(1—et)®

Benencrnme BoaMymalomero feHcTBUA BTOPOHl BOHAABLBOM rapmo-
HIKH, Kak DUAHO N3 NpHBeJeHHHX ¢opMyn, mepeMeImeHne yana Nponc-
XOANT B HanpaBlcHEA, OOGPAaTHOM JBIDKEHHIO CIOYTHOKa (perpeccus
Yana). OpmoBpeMeHHO B NPOTABODONOKHOM HANpPaBJCHEE UPOHCXOAMT
Lpalmenue naocKocTH opOATH BOKPYr coGcTReHHOH ocH,
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Kax orMewamoch BLlle, BMeCTO © M Mo MOTYT RCOOJB30BATHCHA
COOTBOTCTBEHHO YIEMEHTH U H €; JJIA HAX HMeeM

2 2 P
Ro) 5¢0s2i—2cosi—1 (11.1.102)

. 3
”='4—J2"( a (1—e2e '

_3_Jn(Rg 2(54+3 Y 1—e)cos2i—2cosi—1— Y 1—e2
5 "2 a) (1—ep ’
(11.1.103;

£g=

KpoMe TOTO, BTOpasg 30HAJBHAA TAPMOUHKA BHI3HIBAET KOPOTKO-
nepuonAYecKAe BOSMYINEHNA BO BCEX DlIeMeHTaX OpPOMTHL.

DopMYNH JiA BHYACIeHES STAX BOSMYMEHHH MOTYT OHTEH B3ATH
w3 [1], [9].

IIpm mcenenosamEm pBwkennA 1IC3 B TedeHEe MpoAOMKUTEIHLHHX
HPOMEXYTKOB BpeMeHH B (OpPMYJaxX HNOJKHE OHTH Y9YTeHH BIMAHHSA
BEKOBHX BO3MYMEHEA BTOPOr0 HOPAAKAa H LONTONePHMOXAYeCKHe BO3-
MyImeENA OepPBOro HOPAAKAa OTHOCHTEIBHO HOJAPHOTO CIKATHA. BosMOK-
HOCTb MCIIOJb3OBAHEA OPH 3TOM (OpMyJ Hias op6ET ¢ PasHEIME JKC-
NeHTPACHTOTAMHA ONpefelAeTcd KOJHIeCTBOM COXPAHEHRHX B Dadio-
JeHEn wWieHoB. HMeer Mecto ocobemHOCTL mpm e = 0.

Jas opbET ¢ MaJdHMH 3KCUEHTPMCHTETAMA NpPH BHYHCICHHH BO3-
MymeHdit 0T BTOpOH 80DAJMLHOM IapMOHMKH BOBMYMAMINY0 QYHKOHIO
BHPaKAalOT B BHJe :

IM o R2
H=_1-J2._®_0_

o) (1——2_—sin2i)[ 143l cos A4- 3h sin A+

ald
3 9 .
_|__2— (h24 12)—|——2- (h2—12) cos 2L+ 9kl sin 27»]—-

3 IMgRY | 1 1, .
—— —_ 2 —_— —_—
Ty —2 0 gin z[ 7L cos A+~ h sin -} cos 2h -+

—}——;- 1 cos 37»—{—%1; sin 3&—% (h2412) cos 2A -

+—127—(12—h2) cos 4h - 17Al sin 4x:|, (11.1.104)

rue

t
h h=esin (n—Q), l=ecos(n—RQ), A:e—-Q—}-jndt.
L2

@opMynH BHYHCACHHA BO3MYMEHHN [JA 3TOT0 cAydasd MOKHO
B3ATH B3 [9]; TaM ke malorcA GOPMYAH AJIA KPYTOBOA OPOUTHI.

30HaJILHNe rapMORAKH, HOPAZOK KOTOPHX n o> 2, BH3HIBAIOT BEXO-
BHE BO3MYIICHHS B 3JeMeHTaX L, ®, M F ROIronepHOAHMYeCKAe —BO
BCeX BJeMeHTaX, BeKoBble BO3MYMEHNsI MEPBOrO0 OOPANKA BHIBHBAITCA
TOJABKO HETHHMH 30HAJIBHHMH T'apPMOHHKaMH.
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@opMYyJH 1A BHYNCJICHAA BARAHAA 30HAJBHLIX TaPMOHAK BREICITHX
HopARKOD (r P> 2) MMeT BHJ

AQ=—ncosi [-;,—2- va (2 1 3e?) (4— Ts?) —

- —1?254 Yo (8 44062+ 15¢4) (8 — 3652- 3354) +-
+ ——_3:;17568 Vs (16 168¢2 4-210¢4 - 35e6) (64— 52852 114458 — T1555)];

(11.1.105)
Ab=—AG cos i+n Tiz%“ (4-+ 3?) (8 — 4052 + 3554) —

105

— o7 Y8 (8 2062+ 5ed) (16 —168s2 4- 3785 — 23159) -

315

X (128 — 2304s2) }- 95045 — 1372858 |- 6435s8):|, (11.1.105")
rne

Ya=Jn (%)n, s=sini, p=a(l—e2),

1A BHYACIGHAA JOATONEPHOAHYECKEX BO3MYMEeHWit, obycioBien-
UMX 30HAAbHEIMA TaPMOHAKAMH, MOIYT OHTH peKOMeHIoBaHK dopMyIH,

upnsenensne B [1]. 9t GopMynH piA SKCUEHTpHCHTOTA OPOATH HMOIOT
CNeqYIOMY CTPYKTYpY:

Aey=2n 21,1 (-&—)n ey
D
n
e.2=0

93=——-%~(1—-e2) sin i cos® (1——%7)

e4=——i‘%(1—e?) (1—%7) Te sin 20 » (IL.1.1057)
e5=1TS(1—e2) ;ini [(1—%7.}_2_81 72) (1_!_%92) %

X cos u)—l—%(i—%—'f_)fe? c0S 30):]

Tie
}-=Sill2 i.

AllaﬂOI‘H‘IHO MOKHO 3alOHCATh BRIpAXKOHHA IIA B03Mymeﬂuﬁ
U Apyrax sneMentax opGHTHL
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B dopmynax empna (11.1. 105") uleHH, cofep:xamiiie CRHYCH HJIN
KOCHEYCH or ®, 20, 30, 4®, ..., BRISEBAIOT AOJNTOMNEPHOUUIECKIO
BOIMYmeHHs. ToumEe BHAUCIERAH TpPeOylOT MpPONONXKEHNA pPHALOB
® stax Qopmyrnax.

Jonronepronnueckne BO3MYIMIEHAA HMEIOT TAaKOM JKe NOPANIOK,
49T0 ¥ KOpOTKONEpPHOJHYeCKWe BOIMYIIEHAA OT BTOPOH 30HANBHOH
rapMoAnKH. BekoBHe Bo3MymenuA OT BTOPOil 30omaJILHOL rapMoMnkm
opuMepnio B 1000 paz Gojbmle BeKOBHX BO3MYIIeHHHl OT 30MAJLITKEX
TapMOTHK DEICIIAX HOPAAKOB.

TeccepaabHsle B CeKTOpHaibHLIe TapMOONMKE DH3LBAIT TOJIBKO
DepHofi9ecKne BO3MYIMeHHs. AMIUINTYAH [OJTOOEPSIOONYECKHX BO3-
MymeHni npuMepHo B 10—15 pa3s Gonblie aMOAATYA KOPOTKOMepHOiH-
HecKMX BoaMymienmii. Ilepuoj| joJronepnoAnYecKAX BO3MYMEeBHK DpHA-
MEpHO COOTBeTCTByeT CyTIaM, (JOpMYyJbl IJXA BHTICACHHA 9THX BO3IMY-
pennit Moryr Onto p3are w3 [1], [9].

11.1.10. Bananae nputrmkennsa JIymm B Coarma

Hop BIEgEMeM npETAKeNuA JIYHH B 37eMeHTaX OPORTHI CIyTOHKA
DOABJAIOTCA BeKOBRE N JOJATONePHOAMTECKMe BO3MYIEHHA, NJf DHIA-
ci.minmll ]ROTOpHx Moryr OLITL HCHONB3OBAHH (JOPMYIH, BampuMep, U3

1), [9]. ’
B stmx $opMynax He yTuThiBAeTCA AYHHHH mapaijalc, a opbura
IPRHUMAeTCH 84 KPYTOBYIO.
Ilo aHamormunwM (opmMyiaaM IpPOH3BOSHTCA BHIYHCIEHHME BO3MY-
menuit, o6ycnosaenanx opurskerueM Conmua.
KopoTKonepuogaJecKMME BO3MYIIeHEAME, BO3EODKAKIIUME HO
YKasaHHOH BHIIe IpNYnNe, OpeHeGperamT, TaK KAk OHH MaJikl.

I1.1.11. Bosmymenua B apmxemma HC3
BeaencTsue Topmozmmero Aeficrpaa  aTmocdepnr

Cana compormBaeHuA arMocdeplt
1
F= —2- psz CD'

e p — OIO0THOCTh BO3NYyXa, V— CKODOCTb CHOYTHHKA OTHOCHTOABHO
atMocdeprr, § — mIomansk HoNePeYHOrO0 CcedeHmA cuyThmra, Cp—
aspoguHaMiYecKRi Ko3@dunment N0GOBOr0 CONPOTHB/IELU. )
Jna GompmummcrBa cmyrmnron Cp= 2,2,
VaMeHeHHA NAOTHOCTH BO3AYXA B NePBOM NPRGIMKOHNA MPOHCX0-
AT 10 B3aKOHY, BHPaKAIOIIEMyCA OKCHOHCHIMAJLEOH (opmynol

h ~
P =po exP (—77).

rae H — NocroAEFaa (mKaja BLICOT), pg — INIOTHOCTL BO3LYyXa
B HCIOAHOH TOWYKe, HAIPEMep B TOYKe HepHIed, h — BHCOTA, OTCHH-
TamHas OT HCXONHOHM TOUIH.

Jna BuunciaeERA BO3MYINEHAN OT cONpOTHDASHAA aTMocdepw mc-
noasdyroTca gopmyas m3a [1], [9].
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BoamylileEua HAaKJIOHA { HACTOABKO Majlpl, YTO MX MOKHO 0o HpH-
mnMaTh BO BHUMAHHe,
IOas ydera Bpamennma arMocepul EeobXonmmo pMecto %= SCp/mg

HCHOAL30DATH B (OPMYIaX IS OOACIeTa BO3MYIICHHH

r 2

u:(i— L mcosio) ,
V‘E

rae r, 1 V, — pagnyc-BeKTOp M CKOPOCTH CNYyTHAKA B NepHTee, @ —

yTI0BAaA CKOPOCTH BpAameHHA arMocdepLi.

I1.1.12, BansAxue €BeTOBOro NABIECHHA

Cnia cBeTOBOro AabieHNA oupemeisercA GopMyToh
Fe ﬂo(:;k) (%)2 cost a, (11.1.106)

me C — nnomags MOHepeYHOTO CeYeHAA COYTHHKA, Sy — MOIIHOCTD
COJHEYHOH pasmanun Ha 1 cm? jeMHOA NOBePXHOCTH B efHHHOY Bpe-
MeHH (COJIHeYHAA OOCTOAHHAR), k — kosddmmmenT orpaxennsa, Ry —
cpepgHEee paccroAEme or 3emam mo ConmEnma, A — pPaccTOAHAe MCKAY
coyTHnkoM B ComEmeM, @ — yroJa OajieHNsa COJHEIHOro Ayda, ¢ — CKO-
pocTh cBeTa.

@opMyIN miiA BHINCISENA BO3MYMEHHH OT CBETOBOTO HABIEHUAA
AJIA CIAy9af, eCHNd COYTHAX HocTogHHO ocBemeH ColHneM, MOryT GEITh
p3aTH U3 [9]; TaM xe parorca GopMy/aH IJIA PHYHCICHAA BO3MYMeHNE
¢ yJeToM TeHeBoro odexra,

II.1.13. Yder BosMymeHNH OT AHOMAJBLHOrO TPABATAIHOHHOrO
noAA JeMaM npd RMHETErPUPOBAHMHM YpaBHeHmii npmxenHna JIC3

IToTennpan aHOMANDE CHIK TAKECTH MOMKHO IPE/CTABHTL B BHJS

' B RO n+l . .
V'=ym 2 2 (T) (@nm cos mA—+Bpsm sin mA) Ppm (sin @),
n=2 m=0 '

(11.1.407)

I8 Y;n — CpefiEee YCKODEHA® CYUIM TAKECTA HA NOBEePXHOCTH 3eMHOrO0
INANCOAAA, Onm, Pnm— TOCTOAMNLE 9ucla [(koaddmmmenTHr pasio-
utenna (11.4.107)].

9111 K03)PENEERTH CBA3AHH C COOTBETCTBYIOMUMI KoadhPanuentamn
B dopmyae (I1.1.95) crenyOmMAMA COOTHOIIEHAAMI:

Mg
Ro
M ®

HD nm .

M
ﬁnm = T()@— Kom

Qo= — n

(11.1.107")

Apnm=—
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Hompodentst 7, S, W posMymalomero yckopeHHA, o0yCIoOBjaeE-
HOTO JeiicTBueM aHOMAJHil, DONYYalOTCA WO GopMyaaM

W = —Ag, cos 8 Ag, sin 0 (11.1.108)

T=Ag,cos0+Ag, sind. }

rae Ag,, Ag, — OPOEKUMR YCKODeHES, BH3HBaeMHe AHOMAIH/MH,
B HanpaBIeHHN MephHoHaHa (Ha ceBep) M mapaiienu (Ha BOCTOK) B AaH-
HOM TOYKe, AgP — B HaIpaBJieHMH K LEHTPY 3eMIM, OpuieM

n=2

X Y (@nm €08 mA+PBrp Sin mA) Pupy (sin @), (11.1.109)

m=0
co n .
e, :% (%’)mz 2 (@nem €08 mA -+ Bpm sin mA) X
n=2 m=g
. in @ .
X l:P”'”“‘ (sin @) — 2502 P, (sin cp):l ., (IL1.1410)
——Y¥m Rg ym2
Ao = Rycos @ 2( p ) X

n=2

n
% Z (—Cnm Sin mA +Pum cos mA) mPpy (sin @),  (I1.1.411)

m=0

cosB:sinisecCDcosu}. (11.1.112)

sin @ =cos i sec @

3uavenun T, S, W, oupenenernsne gopmyramm (11.1.108), mop-
craBaawrea B puddepennnansnuie ypasHennsa (I1.1.85), mocae gero
OpPOMBBOJMTCA HX HHTeTDHpOBAHME.

I1.1.14. Beraucaense sdemepnunt MC3

SdeMepnsoit MasbBaeTca TabaANIA, B KOTOPO AJMA PABHOOTCTOAMMUX
MOMEHTOB BpeMeHHM NalOTCA TONONEATpHYECKHe 9SKpaTOpHAaNbHEE o (1)
& (¢) unu ropusonTampEEe xoopgmHaTH A (f) E z (f) IC3 ¢ TO09-
HOCTBEI0, HeoOXOAUMOlt NJA OpraEMsandAd HaOMIONEHHA Ha CcTalnEAX.

Hopapok seraucaennn >demepunsi, uTerpmpylor cucremy paddge-
peHUHalbERIX ypapHeHmid pemxeAua (11.1.85) coorsercTBemHO AAA
MOMeHTOB ¢y, ¢y, ..., ty,. IIpH 9TOM OrpPAHMUMBAIOTCA YYeTOM JHINb
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pepBbIX TAGHOB (0 YeTRepTOTG MOPANKA) B pasacKeERAM aHOMAaJHif
ciJ6l TAMKECTH, CONpPOTHBIeHHE atMocepl! yYUTHBAKT HpuOIMmKeHHO.
P pesyabprare HIUTeTPEPOBAHAA MNONYYAWT OCKYJIHPYIIMEe Bie-
MeHTLl OPOETHL. , )
C momombio ypaBameHua Henmepa E — e¢sin £ = JM BHIACIAT
SHCUGHTPUUGCKYIO aHOManfio E ¢ HCHOTb3OBaHNEM UTepATHBROM
cXeMBl

Eqg—(e™)sin Eqg—M

Egn=Ee— T eos E, °

(11.1.143)

rre ¢'® — sKemeHTpHECHTeT OPOATH B Tpajpycax, e® = ¢ 57°, 205780.

}Ianee BHYHCIAAIOT HCTAAHYK) aHOMAJHP ¥

i Vi—e cosE—e
smv=mSlnE. oSV = T———, (I1.1.114)
pannyc—nem‘op p
‘-—p———:: J—
P=TT ooy —l—ecos ), (11.1.115)

OpAMOYTOJNBHEI® [eOIeHTpHIECKA® Koopammatm MC3
zc =p [cos (0+v) cos R —sin (0 +v) sin Q cos i]
yc=p[cos (0 v) sin Q+-sin (® +-v) cos Qcos i] ¢, (11.1.116)
g2, =psin (0-}v)sini
reouempuqecuoé OpsAMOe POCXOJKIeHWe M CKIOHEeHHe
—fc
UPAMOYroJbHEe TPHHBAYCKAC KOODAWHATH IYHKTA HaOmlofeHRmi
Xp=(N-+H)cosBcos L
Y,=(N-+H)cosBsin L

Zn-=[N(1—e2) L H]sinB }, S (LD
1

N=a(1—e2sin2B) 32

—Ye =
Lgon_zc tg d

-
*

9KDATOPAANBHNG [EONeATPHYECKHE KOOPAMHATH NyHKTa Habmiopemmi
Zy=Xpc08S-+Y,sinS
Yn=—XnsinS§+Y,cosS ;, (11.1.118)
Zn=2Zn

oM B dopmymax (I1.1.118) S — rpuEBHNCKOe 3Be3THOe BpeMsA, MpI-

8 =S¢+ UT-14pUT-1. (11.1.119)
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Barem fHllumennior TomomeRTpHYeCKWe BKRATODHANLHNE KOODIW-
mate UMC3

Ye—Un

tga’' =
Te—iIp

’ (11.1.120)

tgd = e _In (11.1.121)
V (Te— Zn)2+(Yyc—Un)?

W fajiee B CAYyIae HeoOXOOMMOCTH T'OPHM3OHTANIBHLE KOOPHKHHATH, a3Hm-
MyT A E 3cHUTHO® pacCTOAHHe 2

cosd’ coss
BA=—51% oSt cos &’ sin @ cogs * (11.1.122)
cos z = sin ¢ sin 8" 4-cos ¢ cos 8’ cos s, (11.1.123).
s=S84A. (11.1.124)

I1.1.15. Onpepeaenne opéur HC3

OunpeneneBne opOutnl MC3 sakmodaercs B HAXOKIEHMI BePOAT-
HEAMMAX NONPABOK K HpHOIMKeHHEIM HAYaJbHHIM YCIAOBHSAM HHTEIDH-
poBamaa guddepeEnuaIbHEX ypabHeEmA ppmkenns (I11.1.85) mo coso-
KYOHOCTA OpOHTANBEHX N3MepeHuil, BHINONHCGHBEHX HA CTAENAAX
HalawoNeAnsa 3a HEKOTOPHE HpOMeKYTOK BPEMeHN ! — i, 4

N pr6amKeHHNe HaJaJbHEEe YCIOBHA OOHYHO H3BECTHW JJI MO-
meHTa Bmxoma MC3 ma opbury.

OneMeRTH opOuTH B JN0GOH MOMEHT ! eCTh (YHKUHA HAYANLHHX
yciopuif @ BpemeEn. Ecim HavaJpHLIMA YCJIOBHNAMA ABIIOTCA Keie-
PODCKHe 37eMeHTH, TO

a=a(ag, ep, ig, @o, Lo, Mo, ?)
e=e(ay, eo, ig, Vg, Ro, Mo, 1)
i=1i(ag, e, iy, Wq, Ro, My, 1)
0 =a (ap, e, 9. @9, Lo, My, 1)
Q=Q (ay, eg. ig. wg Qo My, ?)
M =M (ag. €, ip, 0y, 9 Mg, t)

; (11.1.125)

¢ npyroif ¢cTOPOHH, n0Gan MaMepeNHAM BednywHa Ujg, CBA3HIBAIOMAA.
nonomenua WC3 (k) u craunmm mabmopends (f), ccth QyHKOAA Teky-
mix KxoopauHar, ckopoctn MC3 m Bpemenn ¢ :

Upp=Ujt (Tk, Yk %k Th, Yke Sho 1) (11.1.126).

Pacrmapeisan (11.1.126) B pan Teifimopa m mepexoma XK ypanme-
noaM nonpapox, ¢ yierom (I1.1.125) oomysum
X ou -
Ik , . i
VPU]_k ng—AaH(vgh—U;'gM =vjp VPUik' (11.1.127);

i=l
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rne 9; — n06oit ¥3 mectn saemenToB, A9} — mompaBEa K i-My ame-
MeHTY OpOWTH, Ujx — BepoaTHeillag HOOpaBKa N3MepedNoro 3Hade-
wust Ujg, Uy, — npubamxennoe suateEde Uy, UZgM — namepensoe
snausennme Uy, PUik — Bec Ujp.

TpomsBoxHbe OT H3MepeHHLIX Be/JHYAH [0 HAYAJAbHEIM 3Slade-
sy sneMentos 8U;/33) Gynyr

8
aUjr zaU]k 03,
-—=a e e 11.1.1?8)
9 ad 35; 00 (

Ha (11.1.128) caenmyer, 94To BO3HIIKaeT Me0OXONHAMOCTL B BHITMNC-
neunil DPOH3BOANKX §3;/33} OT TerymuX 3HAYEHHH 9JleMENTOB IO
NAYaJbHBEIM.

MaTpAny DpOM3BOAHHX OT TeKYMUX 92JeMEHTOB [0 HAYANABHHM
MO0 OpROIMIKeNo, ¢ YI6TOM TONBKO BeKOBLIX BOBMYINeHHII OepBOro
DOpAgKA OT CHCATHA, BRYMCAMTE mo (QopMyaaM

a(a, e, i) d(a, e, i)

aa, e i, 0, M, Q | (e €0 ig) 9(Mo, @9, )
d (a9, € o, 0o, Mo, Q) | 3(M, 0, Q) (M, 0, Q)
8 (ao, €p; lo) a(Mov Wy, SZ())
Ei0 \ 11.1.129)
T lxiE| (1.
e (3—7y) I tg 1o sin2 @
N il A cos Ig clg ig sin? @,
2aq " 3n 1—eqcos Eg bn 1 —3sin2 @y
7 . 480 L .,
K= _mm -1—_73—0) 5Q sin iy X
7 .. 46’0
_EQ —qg '—'Q tg iy )
X(t—2g) (11.1.130)

B ¢opmyae (11.1.130)
Y=_—%Jz(“—°)"(-”i)z(i_ssinzm.,), (11.1.131)

Po a

M=My+n(t—1), (11.1.132)
Q=0+ Q (t—tq), (11.1.133)
@ ==+ © (t—1q), . (11.4.134)
a=ag, (11.1.135)
e=g¢g, (11.1.136)

i=iy, (11.1.137)
n=n(1—1), (11.1.138)

Q 1 @ BuaRCAMIOTCH coorBercrsenso uo hopmyaanm (I1.1,99) 1 (11.1,100).
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Cuctema (I1.1.127) pemaeTcs noc/iefoBaTeALENMI OPAGIMKOHEAMA
no cnocofy DagMeHLUIAX KBafpaToR A0 BLUOJHEHHA YCIOBHH

|U4™ —UugN V| <, (11.1.139)

rae N — nomMep npubamuenns, &£ — 3afaHHAA TOYHOCTb BHIYACJENHii,

MpuGnmxennsie snadenna Uf, woaydaior caepywmnm 0OpasoM.

C nprHATEME DpUOIReHERMA Hadal bHEIMN YcaoBaaMna 39 (i =6)
AHTerpEPYIOT cHcTeMy JAAQHepeHnAaJbObX YPABHeHHH HNBMIKEHAsn
(I11.1.85) ana MoMeHTa ;, H3NepeHAs BeAH4EHN Uk, B pe3yibTaTe 4ero
noNyYalT OpRGJAM:KenHble 3JeMeHTH Jg; (I = 6) nana MomeHTa i,
TO9HO COOTBeTcTBYWMmMMUe upunateiM 9. Ilo 3nasenmam
3¢ BHMACAAIOT KOOPAMIATH H KoMOoweHTL cKopocta HC3 m paxee
Begaan  Ufy.

B peaynrraTe BceX BHYHMCTeNHH LHOJYYAlOT NMONPaBKA K djeMell-
TaM opbuth nmo dopmyine )

N
=94+ AN (11.1.140)
1

B. CIYTHHKOBAA COPEPHYECKRAA ACTPOHOMUA
" OIIPENEJIEHAE YCJIOBUH BUIUMOCTH

I1.1.16, [Ipmiende CcOYTHUKA OTHOCHTCABHO
Bpamalomelica Jeman

QopMyIH AJA BHYACAeHHA KOODAUHAT HOACIYTHAKOBLIX TOYCK
COYTHAKA CJeAYIoIie:

(p=arc sin (sin u sin i),
A=Qqg}arc tg (tgu cos i) —§ -{—AQ-;‘— , (IL1.141)

S=So+as(t—tg,)

rae Q, — Ha4albHOe 3HAYeHHe [OJTOTH DOCXOfAMero yana, S — rpuH-
BOYCKO® 3De3gHOe BpeMA, ®y = 7,29211-10"% cex~! — yriaomasa cxo-
pocTe BpameHnA 3eman, AQ — nponeccisa opbuTel 3a opuH obopor,
t — BpeMa, Npoileflied OT HEKOTOPOro HAYAJLHOrO MOMeHTa, INA
KOTOporo sajaHo 3HaveHHne .

CemeiicTBO TOUCK, KOOPAMHATH KOTOPHIX oONpepeiflorcsa no dop-
myaam (I1.1.141), o6paayer OpOCKOMIO TPAEKTOPHH CHOYTHHKAa Ha MO-
BepXHOCTh 3eMaM (Tpaccy moaeTa).

Benuunnn, sxopamme » gopmyan (11.1.141), Beraacasior ciemy-
omnM o6pasoM (tada. 11.1.2).

Ilocne Toro xak mo dopmyae (I11.1.141) nogcamrano aHademmo
A, BAR KaKEOrO n-ro PATKA UMeeM

An=M—(n—1) (qz'—d"—z:ji), (11.1.142)

rge ¢== 15,0411 rpagyc/sac, d = —2,378 -107 rpapyc - kM?,
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Taonumma I1.4.2

Kpyrosaa opbura, e=0 Jmnanradeckad opbuta, 0 <<
t—1 =
w—=2n - Q u (1)+tv—t
©=0¢+ Ao Dq
AQ 2n « ot T
ST e L
cos i Aw = 7 h (5cosz i—1)
Xpeos i=—d4 "5 E—esinE
V—T'_T b=t
p= p.( P ) n:Vp‘_
e=2,634-1010 xm5/cex? a3 /2
p=3,98602 - 105 KM3/cer? E T—e )
A=4,15196 . 105 xm?2 tg—=V 47— ¢ 2
2 1+e 72
rg—r,
e—
Tg+ Tx
2n g
AQ:—-?— . TCOSt:
cos i
=—A p2
p=a(l—e?)=p(1+ecosv)
P
p=m=a(1—ecosﬂ')

I1.1.17. Dnementm cnyrumkonoii ctepmueckoii acTporoMER

TOUOI.IGHTPE[.‘]BCKOG 9¢HHTHO® pAaCCTOAHHE CUYTHHKA B KyJdbMWHa-~
anan

-—p—sin Z.
tgzp—=—-° (11.1.143)
Wo—cos zc—1
rae
_a(1—e?)
p__—1+ecosv , (11.1.144)

Z. — TeONEHTPHYeCKOE 8GHATHO® pACCTOAHME.
ONOLEHTPHUYECKO® BeHHTHO® DACCTOAHHM® CNYTHAKA B TeKyIed
To9ke opbuth S
P p
——S5In z ——igz
Ry 0% Ry °'

lgz;= =

L - L —Vcos2 AT tgis,
Ry coszs—1 Ry cos A cos2 A4-tg2zg

,  (I1.4.145)
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e

A=A;—A,. (I1.1.146)
I‘EOILBHTPH‘IECI(OQ 30HATHO® PACCTOAINE® CHyTHUHIKA
_igz, .
tgzs= cosh (11.1.147)

Dopuyan (11.1.143)—(11.1.147) se yunTuBawOT C:KaTOA H Bpame-
g Semnn.

C yueroM caTus W BpalieHns 3edMH

. [ .
V-R—g-smz 2,12 Ry sin (B— @) sin z,c0s.4,

tgz,= » (I1.1.148)
£ cos z, —co08 (B— @) _ :
Ry ;

®=arctg[(1—e2) tg B), (I1.4.149)

]/—pz—-t 2 2,2 £ sin (B— @) tg z, cos A, Y cos® A+ 1g? 2

s I 8% 2¢ Ro g2z c g% Z¢
tgzs= .

—Ig— cos A—cos (B— @) Vcos2 A-Ftg? z,
0

(I1.1.150)!

Bpesma Mesxmy mpyMa MOCHeOBATeABHHMA MPOXORECEAAME COYTS
HOKa Yepes OEE M TOT ke MCPHAWAH (Ded yueTa DO3Mymeluil) paBHG
rm cost! :
1+ 1440 sin2 Ahys +cos2 Ady, cosZi)' (I1.1.459);

ATﬁ=T"‘(

roe
Mgy =My — A

NaMeneHne yria mnepecedeniss TPOEKNOH TPaeKTOPNH cny'mmcai
Ha NOBepXmocTA 3eMiu (OpMHEMACTCA 3a Map) ¢ MePAAUMAHOM MecTa,
BCIO[CTBHe BpalMeHAA JeMJAH

AQ"=2'4T™cos i ctg Q, (II.i.iSZ]’i

rie Q =~ yron mepecedeONd OPOCKUAR TPAENTOPAH ¢ MepladaHOM

MeCTa AJXA CAydas HeWOJRIKHON 3eMad, b
3apacuMocTh cepruecKHX KOOpPAHHAT COYTHMKA OT EpeMenaJ

Ionaras do/ds = 0, de/ds = 0 m yunTHBaA, 910 u = (v + ®), uMeen]

du dv aM aM dM :
'dT='F=—ds—+23°05M'K—_ds_(H'ZNOSM)' (11.1.153)_
Tax xax
dM __ 2n
ds — T !
TO
‘ft—':g—z;,‘—u.{—zecosM). (11.1.154]
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,H\'Hﬂ reolenTpuYeCKHX KOOPANHAT EMEIOT MeCTO COOTHOLICLUA

dd cosusini du cos § du
& = cosb O igQoosd o+ AL159)
do. __cos?Aacogi du _ cosi du _ sin2Q du
as  costu ds "ot ds — cosi a5 (111.156)
dz . do ad
—ds—=—cosq)smA(i—-E-)—cosq—d—s-—
=-co08 ¢ sin 4 —cos (@ — q) ds , (11.1.157)
aA cosécosq ( )+ cos zsin 4 cos ¢ -+sind sin ¢ _di=
s = sinz sinzcos A ds
— cosdcos ¢ __Sin(Q—gq) du (I1.1.158)

sin z gin z ds '

B Apyx mociepHEX ($opMynax H falee ¢ — DAPANNAKTHYECKNH
yrol B NApPaJIaKTEYeCKOM TpeyroabHHUKe, A — asuMyT, OTCIHTAHBEIA
OT HappaBieHHA Ha CeBep,

JinA TONOUEHTPAYOCKEX KOOPAMOAT

P i L _ in(0—
dz,_(co.c,z Ro)cosq)smA ( cos z)sm(Q q) iu

ds P Ro p F
——=—2c08 2} — ——— 2008 2
Rq + [ Ry +
(11.1.159}
#, IpAHAMas OOBepPXHOCTh 3emind 3a cdepy,
’ A=A,
aA’ dA
- = (I11.1.160)

I‘EOIJ,eHTpPl'IGCKﬂe 3CHATHHEG PacCTOAHNA B a3AMYTH MOKHO BHITHO-
CJlllTb ¢ DOMOImBIO AHAJHTAYECKHX Bupamennﬁ

14110

: z—zo—[cos Q@—q) -+ cos @ sin A] As+4-. . ., (11.1.161)

sin (Q—q) 1440 , cosdcosg
4=4 [ sin z T + :lAs+.,, (11.1.162)

AHanormuHO mONMYHAIDTCA B BR[e PasA0KeHAA B DAJ 3HaUeHMA
TeOUeHTpIUeCKUX o M O

sin2 Q 1440

a=ady+ T —_—Ar. (11.1.163)
‘cosi 1440
6:60+Tg—0—c—056~ T AS'l"- *a (11.1.164)
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JlAa BHYMCTEHNA a3uMyTa A BeAMIMAR Au = u, — us COyTHHKA
B MOMEHT BOCX0Jla B co0TBeTCTBEH ¢ puc. I1.1.9 npameraiorea dopmyasn

sin (A—M)= +=tgAgctg 0sin M, (11.1.165)
cos (Au + N) = cos 0 cos N sec Ag, (I1.1.166)
tg M=cosAptgqQ,, (11.1.167)
tg N=tgAgcosQ,, (1i.1.168)
a MJA 3aX0fia COOTBETCTREHHO HOJIYIAM _
sin (A— M)= x=tg Agctg 0 sin M, (11,1.169)
cos (Au = N) =co9 B cos NV sec Ag. (11.1.170)

Bropne sHakm B ¢dopmynax (11.1.165), (I1.1.166), (I1.1.169),
(I1.1.170) Oyxyr HMeTh MecTO NJIA cayuas, Kkorja Touka M (cM.

pnc. 1I.1.9) JEKUT  I0MKHee
TOYKA G. '

Ecanm Bocxopn (32Xom) cOyTHAKa
NPOACXOMHT BOANBE HHCXONAIIETO
y3aa, IPUMEHAIOT Te 'Ke (HOPMYIH,
HO Yyrox (), OTCYMTHIBAETCA OT
I03KI0H 9acTA MepMAMaHA K [AYre
opOuTH DO XOAY 9acODOH CTPedKH.

Ppe. 11.1.9 Puc. 11.1.10

Bsrancnenne BpeMeRd BocXoma (3aXona) BefeTCA B TaKoi 1mocie-
NOBATEN hHOCTH:

cosu,=ctgictgQy

Trocx ='2T'+T

T .
Thoex =75 [us — - 2e sin (us —©)] 41T

us=u,—Au

us==arccos (ctg i ctg Q) — Au
us=arcctg (cos i.ctg Ady) —Au
Y=t —0 . (111471
MP

(3ax)

(3ax)

TeoMeTpnmieckaa HHTepOperauna Beamdnan M u N dAcHa M3

poc. II1.1.10.
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BpeMs, B TeueHse KOTOPOro COYTHMK HAXORATCA HAJl [OPH3OHTOM
nyuKTa HaOmomennmii, BuunciAetca mo gopmynam (Wis HeOOHNBEDKHOI
BeMIad)

T3ax— Teocx =AT,,, (11.1.172)

ATy — 1L440 [2T + 4e (cos u, cos Tcos N —sin u, sin vsin N)],

(11.1.173)
€08 T=cos 0 cos N sec Ag, (11.1.174)
sec0=-5_, (11.1.175)

Pue. 11.1.11 Puec. 11.1.12

B moment kyasmaaanna UC3 B ayHKTe M
Up =Ugocx 1 arccos (cos 0 cos N sec Ap M) =
=arcctg (cos ¢ ctg Ady;)+ arctg (cos Q tg AQy);  (11.1.476)
Ac= arcsin (tg AQyy ctg 0 sin M) = 180° — arcctg (cos A@,, tg Q).
(I1.1.177)
e

Ahpy=Apr—hgi AQy =@y —arctg (sin Ahy tgi). (I1.1.178)
Ilpn npoxo:xueAnn coyTHMKa 2eped Mepmanal Mecta (pac. I1.1.11)

A=0 nm A = 180°
TeOHEHTPAYCCKOe SCHHTHO® pPACCTOAHHS

2, =AQpr — @y, (11.1.179)
COS (¢, =08 i cosec @y, (11.1.180)
Qpg =arccos (sin i cos Ak y); (I1.1.181)
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MOMENT OPOXOKICHRA
T .
TM=T+—14T0-[uM—(I)+23 Sln(uM—(D)]. (11.1.182)
tguy =tgu,=tg Ak, sec i, (11.1.183)

Mpr opoxomaennn coyTHEKA SePe3 Mapaiiiels Mecta (pac, 11.1.12)

sind A\ +E :
igA==+ Sin ¢ (1—cos 5 A7) }—w (11.1.184)
reoneHTPNIECKOP 3eHATHOe DACCTOANHE
Zaap=5ind Ak cos@s (mna A =<|902)), (11.1.185)
B ofmeM ciaysae
€08 Zpap = Sin2 Qg1 cos? s cos § A}, (11.1.186)
8 Ak =Rs— Ay, (11.1.187)

MOMEHT OPOXOIKOeBHNA
T .
Tnap_:‘l:—l-m[uM—&)-l'zeSlﬂ (uM—(IJ)], (11.1.188)

sin uy, = sin @s cosec i. (11.1.189)

11.1.18. Ounpenenenme ycioBHiE BHAEMOCTH

‘Onpepenenne ycaosmuii sapmmocrs HMIC3. Jlaa pacuera ycnosnid
BHZUMOCTHE B cOOTReTCTBHR ¢ pHC. [1.1.13 MoHO mpaMennTh dopmyun

h=R, [ﬁ%—i], (11.1.150)

f = arccos (—R% cos y)—y, (11.1.191)
h=R, [ ““‘Sf::,'m 1], (11.1.192)
p— arcsin [(E--}- 1) sin a’.]—a’. (11.1.193)
B =180° —a’—¥", (11.1.194)

&' =arcsin ( Rloi—:h ) sina’, (11.1.195)

Daxhtga' 002D (gaa h<{1000 xu, a’<25%).
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Ecam nMeercA orpaHddeEHe B pafoTe aOmapaTypH U0 HAKIOEHOH
galnLHOCTH d, TO

o d
Baay = arCSin (Ra+h cos Wmm) , (I1.1.196)

hamay =(R3+d24+2Redsinyy ) /s—Ry.  (11.1.197)

BagaMOCTS DOBEPXHOCTH IUIAHETHI €O cHYTHARA, Ilycth Tpebyerca
onpefeNuTh YJacToK OpOMTH CHYTHEKA IJIaHOTH, NPH JBHKeHHA Ha
HOTOPOM YTOJd MeKQY NJIAHOTONeHTPUIeCKAMH HaOpaBJEHEAMHA COyT-
ark — CoJHOe He mpePHIIAaeT 3a/AHIOH BeJHTHHB 1.

Jowa  Budurocmu
nynxma M

Jowz Budu-
Mocmu HES

Pue. I1.1.13

rpaHﬂ‘IHHB JHaYeHUuA BKC]leHTpH‘IGCKOl"I agoMand® B 3TOM cClydaa
oupenesAlTCA H3 yPaBHOHHA

E=§i_arccos[. Be fcos ¥ ], (11.1.198)

V(B +ecos 9+ (1—e2) g2

rge

- EYi—et

Y =B ecosy’
X oPrtYoPy+2ZoPs
- Vayyvy+zy
X 0:+Y 70,
t= GOT_GE_:DQ . (I1.1.201)

VXL +YE+2Y

HKoopamaate ConBma Moryr ORITL B3ATH H3 ACTPOHOMHIECKOTO
?ﬁ:cfourmxa, Py, Py, P,y Qxy Qy Q: puwmcamor mo Gopmyram
.1.35).

Ypasrennme (I1.1,198) mMeeT pemeHHe JAA BCOX @%, ecId

(I11.1.199)

(11.4.200)

Be -}-cosy <1
V{B+ecosp)+(1—e?) k2
* 227
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MoMeBTH, COOTReTCTBYIOIAe TPaHEYHEIM BHA9eHHAM BKCICHTpH-
9eCKOil aHOMAJHMH paBHH

E;—esin E;
- n

# b (11.1.203)

HpeGrBanne coyTHHEA B Tend Jeman. Habnlofemna naccEBEmX
NC3 BO3MOMHH TOJBKO B TOM CJYydae, KOTAa OHH OCBEINAKTCA
ConEneM, B CPA3E ¢ BTAM H8 PacCMOTPEHHA CleAYeT HCKIIYHTH YACTh.
opGHTH, HAXONAMYIOCA B TOHH 3eMIH. 9TO HMeeT TaK/Ke BHAUGHMe ODH
anaaMee ycloBHil, GJATOODHATHHIX IR 3apANKH COlHeMHHX OaTapefi.
Tomo6Haf Bagava BO3HNKAET TAKMe IPH y¥eTe BJIRAHHA CBETOBOTO
japienmda Ha pemmende MC3,

YpaBHeHHe TeHH

8% = Agcost v A cosdv 4 A4; costv-- Az cosv Ay, - (11.1.204)
AF(%"‘)”‘”(%)”(§=—ﬁ2)e2+(ﬂ2+§2>2. (I1.1.205)
(BN sy Bo N2 (pa_
A1_4( : ) 8 4( i ) E2—pYe,  (11.1.206)
—e({F Y o ( Lo\ pa_poy—
() ama (B oo

—2 (‘?‘)2 (1—E)e2+2 (E2—P2) (1 —E)—4B2E2,  (I1.4.207)

A3=4(-’;—°)‘e-—4 (-’;—“)2 A—E2e,  (I1.1.208)
A= (ﬁ;"-)‘—z «%)2 (A—E9+(1— E2)2%  (11.1.209)

Ipa cobaogeEnn ycIoBEA
B cosv4-Esinv=0 (11.4.210)

coymaREK 6yner Bcerna ocsemer ConrneM. IIpa Bxope B TeHs S* MeHAeT
8HAK MAHYC HA IUIOC, OPH BHIXONe M3 TeHA — [JIloc Ha MAHyC. [IpmBe-
geuEne (OpPMyIH He YYATHBAIT CHATAA JeMIE U eo [BEKEHHA 0O
op6ure, MoMeHTH BXoga B TeHs H BHXOJa M3 Bee BHYHECIANTCA IO
dopuyne (I11.1,203).

BpeMa npeGHBaFEs B TeHH SeMIH

o/
M=t [Ey—E;+e(sin E;—sin Ey)),  (11.1.211)
VinMg
npavyeM
(1—e?)'/isino
1+ecosv *

cosv4¢
1+4ecosp

sin E = (11.1.212)

cos k = . (11.4.213)
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11.1.19. Brmusamme aGeppanmpr m pedparuua

Ywer mmmanan aGeppanuu. IlompaBru B KOOpAHHATH CUYTHOKA
za a6eppanimio BHYACIALT 1O (opMynam

Ay — Y eos8c0sD o0 o0in (11.1.214)
ccos d

Ay Yeosisin @ OCS"‘ D 206 265", (11.1.215)

P c°59"‘zs @+9) 504 065", (11.1.216)

par — VeosOsin(Q+4) o6 o650 (11..247)
[ Slll Z

B dopmynax (11.1.214) — (11.1.217) V — ckopocTs  pApA-
mernd WC3 mo orHomeEMI0 K HaOJiofaTeNo, ¢ — CKOPOCTb CDeTa.
Ve @® @m0 m#300pamkeHW Ha.
pue. I1.1.14.

Crmyrnukosad pedpaknus.

re—re—Ar, (11.1.218)

I® ry — ACTPOHOMHYECKAA pedpak-
OHA.

Ar:k;,%tgzsecz[i—[—k‘;(ZsecM—l—

+tg?2) (1—e %13850)]  (11.4.219)

rie s — pacCTOAHAC [0 CHOYTHAKA, Puc. IL1.14.
k3 = 435,0"/um, kg = —0,00113"/xm,
€ — OCHOBAaHWe HATYPAJABHEIX Jorapu¢mMon, A — BEHICOTa CIYTHHKA
Haj CTAHLUeH.
Ecim k== 1000 kM, z << 45% TO

Ar =206 265"2—33- tg z. (11.1.220)

HOHPHBI\H B KOOpPAMHATH COYTOHHKA 34 ped)pal(u,ﬂlo BHIYHACJIAT
oo popmymam

Arg = —Ar sec 8’ sin g, ’ (11.19%221)
Ary=—Arcosg. (I1.1.222)
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P. HABJOJAEHAA HC3

11.4.20. Meroqw saGaopesdi HC3

Meronn BaGamopgerEnmit IC3 Mo:xHO mOApaspesATE Ba onTAYecKHe
g panuoa1eKTPOHENKe, .

K OoNTAYECKEM MeTO[aM OTHOCATCH BH3YalbHHe, fororpadmye-
crine, 0TO3TEKTPEYeCKHe U JazepAbie Aabmomenns. _

K~ pagHmoaJeKTPOHHHIM MeropaM OTHOCATCH uATepdepeHnuoRnNe,
JoUIIepOBCKEe H RaibHOMepnte Habmoperns. Kpome Toro, cymecteyior
KOMOHHAPOBAHHKE MeTONW pagUOdIOKTPOHEWX HalmwoneHuir.

BasyanrHLe HaGmogeAna He ofecleTMBAIT TOINOCTH, NOCTATOE-
Hoii OAf HCUOML30BAHHA pe3yALTaTOB 9THX Habnmpemnii B reojesm-
qeCKHX LRJIAX. ‘

HaunGonee mnpoxoe pacnpocrpaHense maaysnaan gororpaduveckne
na6uogenna VC3, TaK Kak goarce BpeMa HH ONHE PYroi MeTOX He
MOr ¢ HOMH KOHKYPHPOBaTbH OO TOIHOCTH. TonbKO Gyezoe passmtiie
Ja3epHLIX MOTOZ0P ofemjaer B caMoe Gnmmaiimee BpeMA OTOABHHYTSH
9TH MeTOAH OO TOYHOCTH Ha BTOpOE MecTO.

dororpadrgecrue BabliofeHEA  JOKYMOHTaJIhEH, MOSBOJTIOT
p cayiae Heo0XOZUMOCTH, MHOTOKDATHO HOBTOPATE BaMepenus. Iloao-
sxeuda VIC3 Ha cHUMKe oOmpenelAI0TCA DyTeM NDPHBASKE K OROPHEM
8Be3faM 8 CHCTeMe HEeKOTOPOro $yHIAMEHTAJILHOIO KaTajlora.

Macmta6 ¢$ororpadmueckoro naobpaikenna

1

m" =206 265"T. (I1.1.223)

Paauepu ooJia 3peHunA
2o°=579.3-;7, (11.1.224)

foe @ — CTOPOHA CHEMKa,

BapucAMOCTS MeK)NY YIJOBHM DACCTOAENEM O 3Bed/Id (MM COyT-
HNKa) OT OPOGKOEH ONTHAECKOro UeHTPa Ha HebecHylo cdepy B JnHed-
BMM paccTOSHHeM s MnaolpakeHHA 3Beafjll 0T ..TAYeCKOTO UEETpa
CHHAMKA BLIpA’KAaeTCA 3aKOHOM TaHreHca (B HeajbHOM Caydae)

s=Ftga. (11.1.225)

3aKoH TaHTeHCA BLINOJHAOTCA TOABKO DPROJIMKEBNO M3-8d BANA-
mAg omuboKk ofberTHBa, muddepermmameHOM pedpakuum, puddepen-
nuaxLnoid aGeppanmH, aTMoc(epHOd AHCOEPCHH, BHEMHel CpERH,
ypabHeHUst ApPKOCTH.

I1.1.21. Kamepm ana gororpadmuecimx Babmopenmii MC3

JAaa dororpadupoBaHna HCHONBIORAJACH A HCOOJB3YIOTCA KaK
MopndALApOBaHELe KaMeph, B NepBOHAYaJbHEOM BAPHAHTe MPHMORAB-
muecs paa apyrEx nemeir (HAMA-3¢/25, Wild BC-4 7 1. 5.), TaK u
chengajbLBo CO3faHHNe coyTHuKoBue KaMepu (Baker — Nunn,
BAY, A®Y — 75, SBG 1 7. 1.). _

“Bce KaMepH, BCIOAL3YeMHe MIA HabMOAeHNE CIYTHAKOB, MOKHO
pasgeanTh Ha ABe rpyannn. HaMepu opHo#l M3 aTHX rpyun Iie OTCIe-
JROBAIOT [BH)KeEHe COYTHHKAa, OHA MOryr HMeTh a8EMYTAJAbAYI0 HJHR
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sKBATOPHATLIYIO MOHTIPOBKY. Bropym rpynmy ofpa3yior ciexamme
rKaMepil. DT KaMepH HMelT TPeXOCHYI0 HJM 9YeTHPeXOCHYI0 MORTH-
popky. Hak mpasmio, mecilefianiie kaMephl Gosee nopraTHDOLIE W je-
mesblc. JlaHEE® O KaMepax mpuBefesn B Ta6a. I11.1.3.

CreayeT OTMeTATh, 9TO C NPHKUNMBAALHEOH TOYKA BPelHA OTCAEeH:A-
parne apkerada UC3 n teM caMiIM HHTerpIpoBaHHe CBETOBOK JHCpPIHI
p ompeneleHnofi Touxe pororpadmaeckoil nIACTAHKA (OVIEHKN) MOMceT
OCYNICCTBIATLCA B Pa3sHHX KaMepax Ol H3 CJAeflyIOIMX MeTOI0B:

1) orcnexkHBaHuec COYTHNKA 10 MAaJOMy KPYry OyTeM hepeMelde-
A XaMmepsl (deTHIpexocHAas MOITHPOBItA);

2) oTciae)KmBaHHe CHYTRAKA OO OOJBIIOMY IPYry OyTeM HepeMcIe-
Ana kaMepsl (TpeXocliag MOHTHPOBIA);

3) oTcme:KUBalMe OyTeM HCMONb30BAHHA ILIOCIKONApasIeNsHoR
[;TACTUHKH;

4) oTCNEKABAHUe NyrTeM [epeMelieHHA KacceThl NN [JIGHKH.

CoBepIieHHO OYEBINHO, YTO CAefANile KaMepLl 03BOJNAIT (OTO-
rpaduposars Gomee cnhabie cHMyTHAKR, a Talke IodyZaTe Goanimee
KOJMYeCTBO CHEMKOB 3a OXHO IPOXOKIeHMe.

RaMepn aama ¢ororpadmuecknx HaGmioncHmit MC3 crabmenn
cnenHANBHEMHA 34TBOpPaMH, ¢ NOMOMBI0 KOTOPHX 3aJaeTcA Heobxonu-
Mas UpPOZOKUTENLHOCTh IKCIOBMIYNH, MHOTTe M3 HEX HMeT o0Tio-
paTopul Nz OPepHBaHAA cleioB COYTHHKAa W 3Be3f Ha (oTomiaenxe
(borommacriHKe) ¢ Helbi0 DPHBA3KH HaOMIONeHHWiT K NIKAJNe BpeMelw.

TypOyneHTEWS sBAeHHAA B atMocdepe DDAX JIH IIO3DOJNAT INOTY-
9uTE U3 QoTorpaduuecknx Hab/JlofeENH HaOpaRJdeUHA ¢ TOUHOCTHIO,
upesunraiomes 0,4—07,5.

I1.1.22. Ilopanok BHIYACTICHHA Tonoqcnfpuqccm
rooprauar JTIC3 no peayrsTaTam
tdhororpadmuecrnx Habmonennii

1. OTo:KuecTniicHHWe 3Be3]] Ha CHAMKe BWOONHACTCA ¢ HOMOIOLIO
3Be3lHHX aTiacoB, Hanpmvep BeuBapixa.

2. U3 3BesgHOro KaTaJora BHIBCHBAIOTCA KOOPAUHATH OMOPHEIX
3pean a; m O;. Hemoanayworca karamorm FK-4, AGK-3, spesjubrir
kKatanror SAO, GC n 1. &. .

3. KoopnuHaTH o, §; IPABOAATCA OT PMOXM KaTAJOra Ha MOMeNT
HaBnioflennii W HCHPaBAANTCA DONPaBKAMH 3a TOfHYHYI0 abeppamuio
" pedpakmmio.

4. KoopanEATLI ONTHIECKOrO NeHTpa CENMKa 4, n D, onpege.AioT,
NCHONB3YA KOOPMHHATHL QUOPHHX 3Be3] H ONSHNBAA OO HAM IOX0-
*eHIle reoMeTpPHUYECKOr0 NERTpa. BaamMRoe HOMNOKeHHe OOTHYECKOTO
W 1'eOMeTPHIECKOr0 NEHTPOB JOJKHO OHTL H3BECTHO M3 CHeLNAJILILIX
HCCJIe/onanHi.

5. C moMomsi0 KOODAMHATHOR M3MeDHTeNLHON MaIIMAb 3MepHIOT
IIa CcHUMKe NPAMOYrOJbHEe KOOPAMHATEI 3Desl (#;, y;) O COYTINKa
(Zev yo) m wcmpaBamioT ux 3a omn6xn mpmBopa.

6. IlecpexogaT or SKBaTOpHANBLHLIX KOODAMHAT 3Be3J{ K HX HOcATL-
HuM KooppmmataM ( By, 1))

cos q; tg (x;— Ag)
E = co;é‘(_‘Do)° , (11.1.226)
N =tg (9 — Do)» : (11.1.227)
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TR
ctg g; =ctg d; cos (a;— Ag). (I1.4.228)
7. CocTapifalT JIA 3Be3f ypasmeAma supa (cmoco6 Tepmepa)

Ei—z=azi+byitc }

N—yi=dzi+eyi+1 )’
re a, b, ¢ d, e, } — DOCTOAHALe CHEMKa (NMocTOAHEHe TepHepa),
goTophle HeobxonuMo Hajitda W3 pemeEHA ypaBHeHH# (I11.1.229) nan
coCTABIEHHHX HA HX OCHOBe HOPMAJILHHX YDaBHeHWH @pH 9HCI0
apean Goiee 3. Ecam TOTHOCTE, HoXy7TaeMass U3 PEIIGHHA ypapHeHHH

(11.1.229), HefocTaTouHa, TO YYMTHBAKTCA WIEHM BTOPOTO HOPAAKA
(oSobmenaHi cunocod Tepaepa)

by —zi=azi+byitcta'zi+ bz e’y
n—yi=dzi+ey+f+d' e+ ezyi+ 1y}
8, VdgerT IUCTOPCHE IPOH3BOAHTCA ¢ HOMOIIBIO caefywmux GopMya:

AT = —c (T—20) [(z —20)2 + (v — y0)?] }
Ay=—c(y—yo) [(z—=x02+(r—v0)?] }’
Iie Ty, Yo — KOODAMHATH ONTHYECKOI0 LEHTpa CHHMKA; &, § — KOOp-

ZMHATH 3Besj| (COYTHOKA); ¢ = v,F~ 3 v, — kooddummenrt nucropcum.
9, Cocrapnsror ypapHeHHA TepHepa ANIA CHyTHAKA

Ec =zc+axy+byctc }

Ne=Yyc+dxcteyet+171 )’
pelIAA HX, MOKHO HafiTH ero WjiealdbHEle KOOPAMHATH, TAK KAK MOCTO-
AHHLE a, b, ¢, d, €, { ollpemesdeHEl paHbIIe.

10. BHYOCIAKNT TOIOLEHTPAIECKNE DKBATOPMANBHEE KOODAUHATH
COyTHHKA

(11.1.229)

}, (I11.1.230)

(11.1.231)

(11.1.232)

ctg 8¢ sin (oo —Ag) = ﬁg%

N n tg‘;) . (11.1.233)
tg 8¢ €os (Ae— Ag) = ——o2 0
ctg 8c 008 (%e— 4o) Ne+tg Do

O6niH0 mpu o6paGotke ¢ororpadmuecknx mHabmomennit NC3
B KavecTBe ONOPHEIX KcOoOJB3yerca OT 8 mo 14 spean.

Kpome npmpepennsix gopmyn TepHepa, ABIAMEXCA KiaccHde-
CKEMM B (pOTOrpadMuecKoil acTpOMeTpUA, MOT'YT HCIOOJNb3OBATHCA A
Budncnenu#r ¢opMynH [OPYTEX aBTOpOB, Hampmmep, IIlieamnrepa,
Hefiva, Kucemesa. Bompoc o Brope Hajiexarmux (fopmy.u pemaeTcs
B saBucuMocTH 0T ocobeHHOCTed BajauM m TPeGoBAHHME K TOYHOCTH.

WaMepenun acrpodororpadmii BHOOAEAIOTCA ¢ HOMOMBI0 KOOPHHE-
HaTHO-m3MepHTeILEKX Mamud tana KWUM-3, CUI-5, YIM-21, Asco-
Tecord u 1, x. MaMepeRrmsA KOOpPHMHAT HA IJIACTHRKAX BHIOIHAITCA
¢ TOYHOCTHIO, XapaKTepH3yeMoll cpejfeit KBajpaTHIecKoi ommOKoi

1,0—1,5 MuM, a wa muenxe 2,5—3,0 MuM.
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11.1.23. Papmoanexrponnnle mMeronqu HaGnonennmii MC3

Pan103/1eKTPOBAKE METo[IH, RCIONL3yeMHe IIA Habmogennit coyT-
AAKOB, MONPA3MENANT HA uHTepdepeENEOHANE, [ONMIEPOBCKHE H
AansHOMepHLIE, _

B paamorATepdepoMerpe M3MepAeTcA pa3aHOCTL (das
CATHAJIOB OT COYTHHKA, KOTODE® DerNcTpPHPYIOTCA Ha 3esie B OgaH
M TOT #ie MOMEHT Ha JBYX pa3HeCeHHLX AHTeHHAX.

B HOmMIEPOBCKOM MOTOAE H3MepAlOT PaBHOCTE CKOPpO-
crn HaMeHeHMmA ¢as3hH YacTOTH, OpHHAMAaeMoi Ha CTaB-
OWH, 0 CTAHNaPTHON HacTOTHL )

Ilpn MaMEPeHHHM pAacCTOAHNM COrHaj, NOCH/IaeMbli CTAHOHeN,
Mojpyampyercn 00 ¢ase Carman npHuMMaeTcA AMOYJbC-
HWM OpHEMO-OEPelaTYHKOM COYTHHKA, KOTOPHI peTpaHCAMpYeT CHI-
man xak (aszoBYH MOAYIANIIO ¢ H3MEHEHHOI Hecymeit gacToOTOH,
H HaseMOHe CTAHOHE DPHHAMAIOT CHIrHAaJ;, OpH BTOM (a30BHiE COBAr
MOJYAATUE HaMepAeTcA asoMeTpoM M [aliee NepecINTHBAETCA B pac-
cTOAHHe. .

Jna pemeHns 8ajfad KOCMHETECKOH Teofe3mn DDHMeHSETCH DPEHMY-
mectBerso addext Jlomuiepa, DOCKOABKY COOTBeTCTBYIONMAA AUNApa~
Typa ABAfeTcA Bambomee OnpocToil n ofecneanpalomesi Gonee BLICOKYR
TOYHOCTL, 9eM MeTof pajgnonHrepdepoMerpa MM LeNOCpPeiCTBEHLOS
H3MepeHIle PACCTOAMIH,

HdomnaepoBckan yCTaHOBKA COCTOHT I13 DPUCMEEKA [JIA IpreMa
TPAHCAMPYeMOH COYTHAKOM ¥aCTOTH, BEICOKOCTAOHILHOTO MaseMIOro
reHepaTopa HACTOTH H PerACTPADYIOMAX YCTPOHCTB.

[pnxATaA NpAEMAMKOM HAacTOTA CPABHABACTCA C HaCTOTOH HA3EM-
HOTO reHepaTopa W M3 NX DAa3HOCTH BLINEIAETCA MOLIJIEPOBCKWI CIBHT
gacToT A/ Ha XOCTATOYHO MaJjKX HHTepBajdax speMeHnm At, Casmr ga~
CTOTH 0PONOPIOECHA/JER WaMeHeHHI0 paccTosHmg mo MG3 sa unreppad
-BpeMeHNn At '

Ar’=c%f—, (11.4.234)
TOe ¢ — CKOpPOCTH PACIPOCTPaHEHHS PafiMOBOAN, [ — HacTOTa, OTHOCH-
TeJBINO KOTOPOH M3MepAeTcs NOMINIePOBCKHE capOr Af.

Takum 00pasoM, AONILIEPOBCKIe CUCTEME IMO3BOJAIOT MO YT
pasHocTh paccroanmi go MC3. . :

Ecan amadeHHe JONUJNEpPOBCKOrO CABHTa OTHeCEHO K CpefHeMY MO«
MeHTY, TO HNONIJIEPOBCKAH CICTEMAa [AeT BO3MOJKHOCTH ONPENeHTEH

paguanpHY0 COCTABIAKIMYI0 TOMOLEHTpHHeckok ckopoctn MC3 (}’)
v, C

r’= Af. 11.1.235

f At f ( )

Tounocts MaMepeHHT NOMIIGPOBCKAMH CHCTEMAMA BABACAT OT

IMOJIOOTEI YydeTa YGJIOBH}N{ pacOpocTpauesAda paglOBOJH, CTaﬁl’I.YII)BOCTH_
JacTOT reHepaTopond H TOTHOCTH CUETIHKOB. B macronmee BpeMfl TO9-

HocTE ompejedeHas r  cocrapamer 0,02 mfcer [2].

11.1.24, Jlazepnnie wabmopnesusn HC3

JlasepHHeE YCTAHOBKM HCIOAL3YIOTCA AJA N3MepeRAAA paccToAmmd
mo MC3, a Tare paa ocsemenns NC3 mpu ero tﬁororparbnponaﬂml
Ha ¢oHe 3BesyHOro HeGa, B mociaexHeM CIydae MOIGHOCTH H3JIYyYeHHA
Oo/KHEA ObITH HAMIOro BhIme.
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Jlaseputte ycraHoBkH nas Dabmionesnit UC3 cocroar ma aaaepHOro
nepeJaTidKa (OPHEMeHMAIOTCH, HampAMep, PyOHHOBHe JadepH ¢ A =
= 0,694 MK), mpaeMBoOro ycrpoiicTBa, naaTgopMe, CHCTeME F3MepEHus
g PperucTpanuy pe3yiabTaToB, IIpomecc u3aMepeHHN 3aKa09aerca
p (HKCAIHH BPeMeHH MNPOXOM(IERAH CBeTOBOr0 mMmyabca go MC3 =m
obpatHO.

B MoMeRT BHXOJa Ja3epHOr0 HMOYJBCA ¢ epefAaTdnKa HaTHIIAET
paGoTaTh cyeTdMK muKI0B FacTorhl 100 Mrn mau 1 I'rm, KoTopmit BH-
KJ11092eTCA B MOMPHT MOCTYINeHAs B IPHEMERK OTPAMKEHHOT 0 UMIYJIbea,
47O 7laeT BO3MOMKIOCTH OOPENe]HThH MHTEPBAJ DpeMeHM AT HpOXOMe-
IIMH CBETOBOYO HMOyJabca or ycraHoBkm no MC3 m ofpartHo. 3man
CKOPOCTh pacmpOCTpPaHeHHs CBeTa ¢ Ha Tpacce, MOKHO DacCIATATh
paccronnme o WUGC3 (r')

r’:%cm:. (11.1.236)

JanpHOCTS AEHCTBHA JIa3CPHOH AAJABHOMEpIOi CHECTEMH Iponop-
IMOHAJNBHA  HMeTBePTOH CTeleHAm H3jNydaeMoi SHEprmH, obpaTtio
OponOpUHEONANLHA KPAaJAPATHOMY KOPHK M3 MMPHAHH Jyd9a M OPAMO
NpoNOPNHEOHANBHA KBAfPATHOMY KODHI0O H3 [gAaMerpa alepTypH
NpUeMHHKA,

PacxonuMocTh (IOpHHA) J1a3epHOrO Jy4Ya YCTAHABAMBAELTCH B 3a-
BHCHMOCTH OT TOYHOCTH a()eMepHI M TOMYHOCTH HABEIeHWA Jaszepa, M
B HACTOAIEee BpeMA JalepPHbe YCTAHOBKO HMEIOT PacXO:KAeHHe Jyda
or 0',5 mo 20‘. BrxomHas MOIHOCTH Jasepa KoJebderca B npeaesaax
or 10 no 50 MBr, mumnrenpHocTn nMuyasca or 10 no 60 Hcex M dHeprua
8 mmoyasce ot 0,5 mo 7,5 Ik [2].

Toga0CTE HBMEpeHHA PACCTOAHNE JasepPRHEMH CHCTEMaMH Ompefie-
JAeTCA NIHATeIBHOCTH0 A KPYyTHANo# ¢porra BO3BPaIeHHOro CUIHAJA,
paspemanimeil cIocoGHOCTBIO CYETTHKA AJA PerncTPaliM HHTEPBAJIQB
BpeMCHM, a TaK:Ke TOTHOCTBIO ydeTa H3MeHEeHMs CKOPOCTH CBeTa B ar-
socepe.

IIpr DOBNIMEHAR MOIMHOCTH I COKPAINEHMI I THTEABHOCTH HMIYIECA
JIOCTHraerTc COOTBETCTBME HOCJAHHOTO H BO3BPAllleHHOT0 MMIYALCOB,
aT0 MOKeT oGecmeunTh H3IMepeHHe PAaCCTOAHME ¢ TOIHOCTRIO HOPAAKA
0,6 M.

OmnfKa 7asepHOr0 MeTofa ompeneleHua paccroaHuid po MC3
oxayKercsa mopapgka 0,6—0,7 M mpnm TOYAOM Yyuere TeMllepaTypul H
JABIeHNA, TaK KaK B ITOM clIydae BIHAEMe aTMocdepl mpHBejer
¥ omubKe, He HpeBHmalmes 0,2 M.

11.1.25. NpenpaprrersHaa oOpaGoTKa PanMO3IEKTPOHHEIX
H NasepHbIX HaGmoneHmi

CoO CYeTYHKOB JONMNAepoOBCKON aODmapa-
TYPpH HNOAYYalOT HACJHOPHE XapaKTePHCTOKH, COOTBETCTBYIOIINE 0N~
TIePOBCKOMY CABHTY YACTOTH . 34 OOpefieleHHHA MATePBAJ BpeMeHH
(naupumep 10 cek), CABUT 9acTOTH UPONOPOHEOHAJIEH PA3HOCTH PACCTOHA-
HUi MesKAy MONOKeANAMA CNYTHAKA B HaYale MATEPRANa H B er0 KOHIe.

IIpepsapATensHan o6padOTKA NOUIIEPOBCKAEX H3MepeHHH CROTHTCA
K BHYHACJEHHIO 0 CHATHM €O CYeTIAKOB 3HAYCHHAM YHCIOPHIX XapaKTe-
PHCTAK (n) pPa3sHOCTH paccTOAHRHE (Ar’ = r{ — r; ) 3a COOTBEeTCTBYIO-
i MepHHHE HHATEPBAT AT MAM BHYMCAICHHIO PANHANLHON CKOPOCTH
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(r'), xoTOpan mONyYaeTCA NeNieHAeM Pa3HOCTH NAJNBHOCTEH HA CIeTHOLIA
nntepsan At, [lockonbKy W3MemeHMe PaxnajbHOE CKOPOCTA 33 HHTep-
pan At, BooGme rosopn, BeaHHeHHO, NONY9eHAO® TAKMM 00pasoM 3ma-
getue ’ He GylNeT COOTBETCTBOBATH COpefdile MITepBATA H ero HYmIO
PenyuapoBaTh K MOMEHTY ¢, -+ At/2.

3uaueAna Ar’ w r’ mcopaBAAIOTCA NonpaBKaMA 8a pedpaknmio
pagmonysa B moHochepe, tpomocdepe B penATHBRCTCKHE Sddext.
IHonpasxama 3a pedpaxkmmio b Tpomocdepe M pelATHBACTCKM 9PdexT
ofuuno npesebperawT, a RiaA ACKIOYeHAS RoHOcdepHOH pedpaxuum
OpAeM CHTHAJIOB OCYINeCTBJAETCA Ha [BYX KOIepeHTHHIX 9acTOTax.

B opuemHOH ammapaType OPWHATHe YacTOTH BhPABHUBAKTCH,
H na perACTPEpYIOmee YCTPOHACTBO MOJAETCA CMellaHHAA 4YACTOTa,
cpoGonman or BanaHnA noHOCcPepHOit pedpaKnEn.

IloMAMO YyKA3aHEHHIX UOUPaBOK, B Ppe3yibTaTH RAOUMNJIEPOBCKAX
aaMepeRAil BBOAMTCA uonpasKa AF 3a cueT TaK HashBaeMoii omabGxm
¢YaCTOTHOH UOOACTABKH», BO3HMKAIOMEH BCAeNCTBHe HecTaGmALHOCTH
paboTH reHepaToOpoOB.

HenocpeqcTBeHERM peayisTaTOM J1a3epPHHE X HB3Mepe-
H ¥ i ABAsieTcHA 3HaueHAe paccroARNA r’' po UC3, oTilecerloe Kk mexoTo-
PHIM CTaNfAPTHHIM 3HA9eHUAM TeMUepaTypil T, m masiaenua atmocdeps
P,, 003TOMY B HaMepeHHHE PacCTOAHWA BBOAUTCA HompaBKa Or (3a or-
xioHenuss AT = T — Tom AP = P — P, pealbHHX 3HAUeEHH TeM-
peparyps T m paBaeuns P or craEpaprHbix) uo dopmyuae

bAP
a- AT +cH

"= Cosz +000tgz !

(11.1.237)

rae a, b, ¢ — moctroaneue koadduumentH, T, P — reMumepaTypa n
naBJeHde, oUpefelieHHhe B MOMeHT H3Mepemuii ¢ toawoctnio mo 0°,1,
0,2 MM pr. cT., z — 3eHnTAOe paccroaune UC3, H — Bhcota mynkra
HaJ\ YPOBHeM MOps.

Kpome Toro, B Hm3MepeHHYI0 AAJBLHOCTH BBOAATCA HONPAaBKA 3a
auuaparypHEe 3aHepH(KH. g

. TEOMETPHYECKHE 3ANAYHA WKOCMHYECHKO!N TFEOJNE3NUW

11.1.26. KKocmmuueckHe reojie3BYecKAe CeTH

ocMEYecKaa TpHAHTYNAQWA — IeOMETPHYEcKoe HOCTpoelme, OC-
HOBAHHO® Ha ONpEN@JeHAA B3AAMHOrO NOJAQKeHHA OYHEKTOB IO CHH-
XpoROmo HabilofeHALIM Ha HAX MTHOBeHNLM mojoykeHmaM MC3. Taxmm
o0pa3oM, OpH CO3JABEA KOCMHMYECKOX TDPHAETYJIAUUHM CUYTHHUK HBJIA-
eTCA UPOMEXKYTOTHOI BBICOKOH BH3MPHOH NeJblO. .

IIpr cosgaHWu KOCMWIeCKOH TpPHAHIYAAUAM HaGNIODeHAA HAaCCHB-
gux MC3 BegyTen ¢ U H X p 0 H H 0, 0AHAKO HeT He0GXOZHMOCTA B CTPO~
roii ogHOBpeMenEocTd ¢orTorpadrposaHnA, TAK Kak HOCTATOIHO Opra-
HU30BATh ME@pPeKPHTHEe NO BpeMeHU Ha AByx mam Goxee
CTANNAAX, YYaCTBYIOINUX B HaGJIIOACHAAX.
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B peayasrate dororpadmpoparna maccusanx 1C3 mopywarorea
COOMKHA, coflep:amue Mo NeCATH N 00dee TOYIEWERX M30Dparkenmit
cNyTHEAKa B MepeKpHBaleMcs NHETepBale DBpeMmeHn T. Hampmomy
1306 paienuio { CIyTHAKA COOTBETCTBYeT 3aperMCTPUpoBaAHOe BpeMa T;.
Jlalec mOCIeIOBAaTeNLHO ONPefedANT MepHOAR NEePeKPHTHH M CpeXmAi
MoMeHT mepexpuTda T, Takue HaOllOmeHmA HA3KIBAIOTCA KDBA3HCHRN-
XpOHHEIMA. BBelemme HompaBKA 3a COYTHHKOBYIO abeppalio SKBIBA-
JICHTHO Bhe/leHAI0 NonpaBKu B T, MODTOMY HA Ka)KAOM HYHKTe BBOANTCH
cpoA mompaBka B T, 3a aGeppaunoHHoe BpeMs

AT0=——%, ’ . (11.1.238)

rie D — paccroannme o MC3, ¢ — cropocth cBera.

Mo moMeHTaM 7; B M3MepeHHHIM Ha CHHMKAaX NPAMOYTOJNLHHEM
KOOpAMHATAM I; H y; Todeunnmx uaoOpamenuit MC3 suuncasiotes
KOODAEHATH «PHKTHBHOH BCOMIIKN® (MOMeHTa CHHXPOHH3Aaluu), 1pu-
neM BHIIOJEAIT HHTOPIOJMPOBaHAe IO cmOco0y HaMMeILIIMX KBajpa-
TOB ¢ MCOONb30BAaHHOM IOJMHOMOB TpPeTheil CTedeNH

Z:ao+a1T+azT2+aaTa }
y=bo+b1T + b T2+ bT3 )°

Tlocne ompenesenas koadduumentos a; B b; (i =1, 2, 3) cpepuui
moment T, mopcramasior B ([1.1.239) @ HaXOmAT KOOPAHHTH I, M ¥,
«pUKTIBHOK BCOEIIKAY B MOMEET CHHXPOHM3ALHH,

CHMHXpOHHOCTE HaOMIONEHME AKTHBHRIX CIyTHMKOB obecnevHBaeTCA
dororpadupoBaHHeM OJHUX U TeX Ke BCUHIIIEOK C Pa3HEIX TYHKTOE.

(11.1.239)

11.1.27. OcobeunocTn MmocTpoeHAA KOCMHYECKOH TPHAHIYIAUMH

B aapmcmMocTE OT Ha3HaweHHA ceTell KOCMAYecKOH TPUAHIYJAIMA
DO3MOKHH TPH TAIA HX NOCTPOeHHA,

1. Hocrpoesre OTACABHEX (UTYDP AU SaceyeK JIA ONpefelieHAs
YeIAHEHHHIX OYHKTOB, HAampuMep, IpH NODABA3Ke MeCTHHIX reojesn-
MEeCKAX CHCTeM, PasieleHHEX MODAMH, K efHHOH (MaTepHKOBOii) Teo-
Jie3MIEeCKOM CEeTH.

2. ITocTpoenne pAAOB NaA Oepefadn CHCTeMB KOOPOUHAT Ha Golb-
K¢ PACCTOAHAA M IS CBA3H BeChMa YNaJeHHHIX reoe3ndecKUX CH-
cieM (HanpuMep, eBpoOeldcKOd M AaBCTPaJMiCKOi TpUARTYIAUMAi).

3. PaasnTHe CIJONMHHX ceréll AAs ofeclievenusa oGMHPERX Tep-
PRTOPHI equHOE CACTEMOIl KQOpHHHAT H CO3RAHHA CeTH OYHKTOB C 3a-
JAHHOH OJIOTHOCTBIO.

IlocrpoeEme ceTelfl KocMmuecKoii TpEAHTYIAnmA obJajaer ABYMA
ocobenHocTaAmu. Ileppan W3 HuUX — Bce M3MEPeHMA B CeTAX KOCMAYe-
CKOl TPHAETYJAANUM ABJIHIOTCH OXHOCTOPORHHAMM, IOCKOALKY ¢ Gopra
NC3 waMepeHEWH He NpPOM3BOXHMTCA.

Bropas ocobemHOCTs — moaoskenna HGC3 moaywalotest ¢ ropasge
MeIpIINM BECOM, YeM MOJIO)KeHUA NYHKTOB, HOCKOJIBKY KasKioe IoJI0Ke-
upe UC3 mabaomaerca NHME ¢ HOCKOABKHEX (UHOrKA ABYX) NMYHKTOB
U OpHTOM OgHOKpatHO. JlJA ompejefleHHAA IMOJIOMeHNH DNYHKTOB B HPO-
itecce AJATeAbEHX HAGIIOJCHHHE HAKAIIMNBAETCH GOJBLIOE KOAAIECTBO
MABLTOIHEX H3MepeHHil.

237



11.1.28. OcropHEIe 33eMEHTH KOCMHOYECKOH TpHAHTYTIAUEA

Brrpamas OCHOBHOp BeKTOpHO® ypaBHeHHe KOCMUtecKoff reofednnm
(11.1.1) B OPOEKUEAX Ha OCH TPHHBHICKOA CHCTOMEl KOODAHNAT, HOAY-

quam (mpd AR =0)
Xp—Xi=AXp=r, cos 6;!1 €08 y;p,
Yp—Yi=AYp=rjcosd, sinyy f, (11.1.240)
Zk—Zt=AZik=ri’h sin 61"k
rne Xg, Yoy Zp — KOOPAMHEATE NyHKTA nabmopennit, X4, Yy, Z; —
xoopaEEaTR HMC3, riy, 8n, ¥in —TONOIEHTPAYeCKA® KOOPMHATEI
HMC3, nojiyyeRnne D0 peayanTaTad Hab/lofeHHA 1Ia MyHKTe,

s (I1.1,240) caenyior $opMyAH [JfA BHPaMKCENA H3MepeHULIX
BeMHIHH iy, Pip A Ojn Fepes HensBecTHRIEe AX j3, AY ik, 8Zj

. AY g1,
Y;, = arctg AX 8
8= arotg ——allt (11.1.241)
V 3X3 4 Are,

rin=V AX3, +AY?, +AZ},

B caydae npNMeHeBAA PpajHOTEXHNICCKHX CHCTeM, OCHOBAHIIMX
Ha HcOoAL30BaEAR 3derta Jonnaepa, HaMepAOTCA PASHOCTA PACCTOH-
Hmit Arig,_, OT DyBKTa Babmonernii fo UC3 » aByx (k; 1 k;) noxouce~
HBAX

Arip =V OX% +AY Y, + ALY, —V BX G, + A8V, 824, .
(11.1.242)

OCHOBHRIME 9JIeMeATaMH KOCMHICCKOH TPHAHTYIAINN ABAAITCA
8) BeKTOp, COSIUHAMMA NYHKT HaGa0AeHITT i MTHOBERHOE DOJIOMEHNAe
, NC3, 6) Bextop, COSAMEAIONIIGT B
4 OYHKTAa HaGAOeOHil, B) BIOCKOCTD,
NpoXonAMANA 9epesd [Ba OYHKTa Ma-
OnaeHAN II MTHOBEHHO D00 KeHAs
HMC3, HasuwBaeMafsm UTJIOCKO-=-
CThI CHEXPOHEOD3AaIHHM
Ecam #a nysEkTax saG/HogeHHR
OpOM3BOMSTCA TOJALKO hoTorpadu-
deckHe HaOJlomenlA, TO DO MM
MOKHO OIpee]HTh JINOIb OPHEHTH-
POBHKY YKa3aHHLIX 3deMelTOB B MpPO-
CTpafHCTBe.
Hanpannemte ¢ myHKTa HabJamw-
Puc. 11.1.15 Iellil HA DOJMAKEHAe CHOYTHHKA




onpefeseTcA OO Pe3yabTaTaM ﬂiororpad:’nq_ecmxx nabmonennmy &y

§ yix MAM DO KOODAEHATAM OPTA BeKTOpa rix (pme, 11.1.15)
lip=cosd;, cos v},
mip = cos &;, sin yj,, 1. (I1.1.243y

nip=sind;,

Ecan ¢ NyAKToB i B j cnHxporHo dororpadapyerca MIC3, maxonn-
mniica B TOYKe k, TO ONPeReaneTCA MJIOCKOCTb CHHXPOHHM3aumud ifk,
ypapHeHHe KOTOpO B BeKTOpHO# fopMe AMeeT BHT

(Ri— R o, =0, (I1.1.244)

rme R; m Rj — reoneBTpHYeckfe BeXTOPH TYOKTOD HabamNenni,

a rly m r']'h — OPTH TOHONEETPHISCKAX BEKTOPOB COOTBETCTBEHHO
¢ NynKTa i H NYHKTAa [,
Ypasrenne (I1.1.244) » xoopammarHOil fopme mMeeT BHJ

ApAXij+ By AY i+ CrAZ =0, (11.1.245)
e '
By =1lpnip—lunp (11.1.246)

Ary=mpnj—mirnig ]
Co=mjplix—muplp

Hanpapaasompe KOCHRAYCH OpTa 7°, HepOeNARKYIAPHOrO K mio-
CKOCTH CHHXDOHM3ANHA, HOAYYAOTCA B BOJS

_. A

" sinfp
_ B

" sin P
C

n=——==r__

sin Bz

' (11.4.247)

rae B — yronm aaceuxn ma VIC3 ¢ mymitroB ¢ m ], npaueM
Br=arccos (Ligljk + mipmpp +nign ;). (I1.1.248)

Ecam ¢ nynkToB { m ] CAAXpORHO RAGAIORANNCH 7Ba WOJOMeRH
UC3 (k=1,"2), 10 onpefleAITCA fiBe INIOCKOCTH CHHXDOHM3aLH

(em. e, 11.1.15) 4k, 7 ijk,, nepecexaiompeca 0 Xopae 7;j, COeRHBA-
omeil NnyEKTH { 7 f.

NMpr sT0M Hampasienwe XOPAW rjj OOPENENHTCA KaK BEKTOPHOE

ggonanenemle OpTOB r! H 73, HOpPMaJBHHX K INIOCKOCTAM CHEXDOHH3a-
H,

ryy=rexrs, {11.1.249)
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A HaNDABAAKONE KOCHAYCH XODAM fi NOAYYATCA ®3 BHPAMeEHE
Lij=Q (ByCy—C1Bs)

My=Q (G143 —CaAy)

Nij=0Q (4,82 — A;By)

, (11.1,250)

e

1
" sin { Sin By sin fi

Q . (I1.1.251)

suech P — yrojt Mesxay OJIOCKOCTAMH CHHXPOHA3ANMVH.

Haupapiienme XOpAW MOMKHO Takde BAJMTb ABYMA yriamu (mo
agaxormd ¢ § | V), OMIII M3 KOTOPHIX XapaKTepA3yeT HAKAOH .XOpIb
K wiocKoctn axparopa (yron ®), mpyroit — ecThb yron Memuy Dpoek-
uueii xopAE Ha DJOCKOCTh 3KBaTOpa H Ochkio OX (yroa A)

Agj=—-arctg (%)“_, (11.1.252)
®;j=arctg —L—_- . (I1.1.253)
VML L i

11.1.29. Bugw yenosuii, HO3AHKAIOMAX
B CeTAX KocmMyeckoll TPHAHIYIAuMA

B KocMRyecKodl TpHAHryJAauWM RAaOpPaBJeHHA MOMIY NYHKTaMH
TOJIYIaIOTCA HE3ABHCHMO JpYr OT ApYra B eIMHOH 3Be3HOM CHCTeMo
KOOpIMIAT, HO3TOMY B CeTAX KOCMHAYeCKO# TpPHAHIYJAANEA He BO3HH-
KaeT YCIOBHi CYMM H a3UMyTOB, HO, KaK M B OGLIYHOH TpPWaHryJIAuum,
B UAX MoOryr OHTe DmoiiocuHe 0a3WCHEHe B KOOPAMBATHHE YCJaOBNA.

TIoMnMO yKa3aHHKX YCIOBH, BOIHAKAIOT cellRHIOCKES YCAOBHA,
OpHcymEde TONBKO NPOCTPAHCTBEHAKIM COTAM, — KOMOJAHAPHOCTE Tpex
BEeKTOPOB, IydKa MIOCKOCTeil M CBASKA MAOCKOCTeH.

1. YclopRe KOMINAHAPHOCTH TPEX TOUOMEHTPHYECKAX BOKTOPOB
r;o r;, f;

—f—t -y

T ety =0, (11.1.254)
BIE B KOOpAAHATHOH (opme :

lia m Rrig
ll':‘l m;.3 nNi.3 =0. (11.1.255)

lz.a mo.3 N3.3

9T0 yclopWe ABJAETCA OCHOBHEIM B KOCMHYOCKOH TPHAHTYJALHUE
¥ BO3HOKAOT BCAEHCTBAE CUHXPORROCTH HabI0AeHAA OQHOr0 LOJOMEeHNA
HNC3 ¢ gpyx OYHKTOB,

2, Ycnosne nyura miocKocTed.

J70 yCa0BHS® 3aKII0YAETCA B TOM, 9T0, CTPOTO FOBOPA, BCe IIIOCKO-
CTA CHEXPOHHAAANEA JJIA ABYX HYHKTOB [0/KHEI IePeceKaTbCH MO 0/\HO
Xopge, ,I[BB OJIOCKOCTH CHOXPOHHM3AUHH [JOMKHE oepeceKaThca OO
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xopie, COSMUHAIOMe TYHKTH HabniofeHnA, Kakjaa HOBasA IIOCKOCTL
aBAAETCA N3OLITOYNOH W NPABOANT K BOSHMKHOBEHHIO OAFOTO 'YC/IOBAA.
Ecna TpA OJIOCKOCTH 3A/aHLl. CBOMMH HOPMAJLHAIMA BeKTOpaMa

I_VI. (Al' Bl- Cl) IV‘Z (A2n B2- 02). Na (Ag, Ba, 03),
roge 4, B, C — xo3apdrnmenTH ypaBHeHWi NiocKkocTed, TO cMeManHOe
[poMarefenine STHX DEKTOPOB
V =N,NyN; (11.1.256)

puipakaer ofbeM mapailfielennmnefa, NOCTPOEHHOTO Ha BEKTopax N,
N, u Ny. Ecam nnockoctz 06pa3yior nydox, T0 HapaniefenAmen Bh-
0IJ@eTCA B OPAMYI0 ¥ B aToM ciydae V = 0. Takam obpa3oM, ycio-
pie NydKa TpeX MIOCKOCTell B KoOpuuAaTHOl dopme GymeT mMeTh BBA

4, B G
V= Az B2 02 =0. (11.1.257)
As By C3 |

3. ¥Yciaoehe ¢BA3KM MIOCKOCTeH.

Ilepeceuenne TpeX IJIOCKOCTeH ONpelelHT TOYKY B MPOCTPAHCTBC,
m00an JIOUOANATENFHAA WIOCKOCTh CBABKN AOKHA NPOXOAATh Weped
BTy e TOYKY, 9TO HPHBOAHT K YCIOBHIO CBA3KH ILIOCKOCTEH

4, By G Dy
A; By C; D,
Az By C3 Dy
Ay By Cy Dy

=0, - (I1.1.258)

rae A, B, C, D — coorpercTBeEH0 K03pduuuenTH B CBOGONHNE YIeHR
ypaBHeHHH NNOCKOCTed, 06pasylomuX CBA3KY.

JanpHeiimee yBenmdenue oTorpadmdecKUX CHHXPOHHHX HabiIio-
peunii MC3 ¢ nyHKTOB i u j OPMBOJHT K yToduHeHHI0 Yriop @ u A,
OlpefeNAOMUX OPACHTANMI XOPALH B LIpPOCTPAHCTBe.

I1.1.30. YpapumsaHue KOCMUYECKOif TPHAHTYIANARA

YpaBHuBaHHe KOCMAYeCKOH TPMAHTYAANUA MOKHO BHOOJAATH DApa-
MeTpHdeCKAM, KOppelaTHHM ¢OOoco00M H cmocoboM yeJIoBMA ¢ nOTOMN-
HUTEJILHLIME Hel3BeCTHRIMMA.

HKoppenaruuit cnoco6 B AaHAOM CIYTae ABIAETCA AOCTaTOYHO
CIOKHWM H He HAXONWUT OPAKTHYECKOTO OPAMeHeRHs, HO BbefoHHe
JONOJHATENBHHX HeH3BECTHRIX MOMKET YNPOCTHTE COCTaRjJeHHEe YCII08-
HEIX YpABHOHMIA, .

Ecan kampgoe nonokenne NC3 Haba0faeTCA TOABKO C ABYX OYHK-
TOB, TO BCe N3MepeHHKE BeJUYMHEL MOMHO pa3fieJdTh Ha IDYOUH,
Kaimpnaa M3 KOTOPHX OTHOCHTCH K COOTBeTCTRYIOHIEH Xopae. LoOraa
YPaBHARAHMe MOMHO BHOOJABMTEL B IBa 3Tana. Ha nepeoM atame ompege-
JIA0TCA pepoATHelmHe 3HAYEHAA MEM3BECTHHX, XapaKTepH3YIONTHO
UonokeARe W OpHeHTHPOBKY Kam{od m3 Xopp. Jlanee, DONATAA B Ka-
9eCTBO NM3MepenHHX BeJUYHE OPHOHTHPYIOM(He YIJItl XOPA B AX JIHAH,
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DoNydeHANe Ha NEePBOM dTame, YPABHHBAWOT CETH, COCTABJERNHE M3
xopp. [Ipn BHNOJNHEHHR B CeTH TOABKO (ororpadmdeckmx HaGaromemmit
9TOT MeTOA NONYYHJ HAa3BAHHE (MeTOJA BAMEIKAIOMMX HampaBlenuii»,

Hanfollee o0mEM I CTPOTAM ABNAGTCA COOCO0 mAapaMeTPRYECKOTO
YPaBHMBANHA, B KOTOPOM ONPEAeNAIOTCA BePOATHEAMNe UONPABKI K KO-
OpPIOMHATAM OYHKTOB HabMNioneNMA M MTHOBeHHWM KoopamHatam MC3,
COOTBETCTBYIOMUM CHHXPONEOMY MoMeHty. Ilpm 8TOM 9mMCNO HOpMalin-
nux ypasrenni 6ypner 3 (s-+ p), rme s — wicno monokemmii HUC3,
p — 9HClO onpefieigeMEX NYHKTOB, OPHYeM, KaK NPaBAJO, s CYIEcT-
BemHO Gosbme p.

Bupamas peayabrathl fororpapogeckux Habmomennit 6f, u yiy
KaKk ¢yHKOUE KOOPAMHAT OYHKTA i KOOPAHHAT CUYTHHKA k ¥} JWHeapH-
8sApya 9TH (PYHKUAH, HOJAYddM ypaBHeHHA OODPABOK B ClelyioNieM
Bupe:

Uy, = atp 4 tap—al;i—tni+ lvik' ) (11.4.259)
Vg, = —CBi—dli—eli—clpt-dnet+elet-1g, . (11.4.260)

rie  Ei, My, §i — DODPAaBKH K NPHOAmKEeRHRM KOOPAMHATAM DIYHKTA,
Ex, Mg Cp — NONPaBKH K NPHOAMHENDHM KOOPAUHATAM CIYTHHAKA.

Koaddunnentrl ypasaenui (11.1.259) m (I11.1.260) ompepensiotca
dopMynamMa :

sin yjy, 4 sin y;, sin 6;,
Q= ———, = — ———
8, cos by Y
’ ’
cOS Y;p, cosd;,
b=, €= —— (11.1.264)
0 cos ;2 0 ’
7, 0% Otk Tik
€0s y; sin 0j,
=,
T ik
a c¢pofofiANe YACHH PaBHL
— A0 __arr(HaM)
by =Vir —Vir
L g | (11.1.262)
6, = Ve ™ Vik

rae 7,-’; n 0j;, — NpuONmKeHANE JMAUCHAA YIIOB, TOYHO COOTRET-
¢TRYIOm@e DpAGIHFAeHANM KOODAMHATAM OYHKTA | H COYTHRKA kK.

i 4 .
Benngmeu y;p 1 8], puuncagiorea mo ¢opmynam (11.4,241).
Beca BM3MepeHHEIX BeJUYNH OOPefleIAIOTCA U3 BHpaskeHHI

4

Pa: mxl
. . (11.1.263)
1=y sec? ¥

€CIH EM3MEPeHHA B CeTH PHIOONHANHCHL OJHOTHOELME yCTaHOBKaMH, TO
py=1 u py=costd’,
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B caywae eclH JasePAMMH FJIH PafiROTeXHMIeCKHAMHE CpeICTBAME
A3MepAETCH PACCTOAHWE /iy, TO BO3ERKaeT YPRBHOEMe [ODPABOK BHIA

vep= birBe+-mige+nuele— ik — migi — nusle by, (11.4.264)

rjae

A .t
rie
Y,—Y;
mi =_"7k_* , (11.1.265)
1
i}
Tk

'y (H3M) —
by =Tix —Tik =

=V_(X;¢°—Xg'°)2+(Y;°—YEU)2+(Zl;o—zjo)z—ffk"w’: (11.1.266)
H DeC

m“g.r'2

Pr= rram (11.4.267)

Jlna gaMepeHBHX JODMAEPOBCKAMHA CHCTEMAMA PasHOCTeR paccTos-
HRE Ar = r{y — rj; ypaBHECHHA DOUPaBoOK GYAYT EMeTh B[

vpr= —FE—Gni — HG + kB e-+ mogne+ ninle —

— & r—mymy— ol - Uy, (11.1.268)
rae
=—~li+ 1y
G=—mir+my (11.1.269)
H=—ny+ny
pec
_ c
pAr_ mzr ]
Dpu
. m} 7
e=m§ pp,= T (I1.1.270)
Ar
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I1.1.31. YcraHoBaeume Macuuraga
B KOCMAYECKOH TPHAHIYJIANHH

Hpr orcyrcrsmd JHHeHHHX H3MepeHRiE B cETH, cO3naBaeMHe
nyreM HcKIuETeABHO (ororpadmuecknx waliopeHumit, BKAlOHaloT
«KocMAveckde Gasmckin, MpeACTABAARMMe €000l NIMHE HEKOTOPHWX
XOpA, COCAEHAMAX TYHKTR KOCMHIeCKO TPAAHTYAADMH, ITH AJIHHK
N0NYIAIOTCA H3 KOMIIEKCA BHCOKOTOYHWX NMHEHHBIX M YIIOBHX H3Me-
peHmil, BHNOJHERHLX Ha HOBEPXHOCTH 36MAH, B COYETAHHM ¢ ACTPOHOMH-
YeCKMMM M TDABAMeTPAYECKUMH ONpefefeHAAMH.

B 9TOM caydae B ypaBHHMBaIMe TAK/Ke BBOJAT YPaBHeHHUA MONpaBoK
KocMnAdecKkux Gasmcos; ux pup aranorudeH (11.1.264), HO HenmapecTHLMEA
6yiyT mompaBKM K KOOPAMHATaM ofomx mynkroB Iabmionenua. Bec
«0a3MCHOrO» YpaBHeHAs NOOPaBOK BHBONHTCA M3 OLUEHKA TOYHOCTH
COOTBETCTBYIOIMAX Teofe3ndecKHX paboT, BRINOJIHEHHLIX NMPH COSLaHNK
6aamca.

Bo3MOKHEL TaK/Ke cAydaW, KOTa B KadecTBe H3MCPEHHHX 3le-
MeHTOB B YPAaBHHBaHHE BBOJATCA YIJAH Ajj M CD[J, onpejeifmue
RamlpaBleHHe XOPAW ij, WOJAYUeHHble W3 - OOLIYHOH TPHAHTYJIANAM.
B atax cnydanx ans yriaop A u @ cocraBnsTcA ypaBOeOEA HOOPaBOK
TOMHO TAKAE >xe, KaKk W [JJA YraoB iy 1 8.

Ins ycramonjendsa MacmiTaba KOCMHYECKHX reofle3RYeCKNX mNo-
CTPOeENHE MOTYT OHTEL HCIIONB30BANE M3MEepeHHbIe pafiyi0dJeRTPOUHEME
BRI JIa3eDHKEIME METONAMH PACCTOAHHA «NYHKT — CIYTHAKY.

11.1.32, OpbmuTansubiil METOX MOCTPOCHUA KOCMUICCKNX cereil

B ocHOoBe opbuTanbpHOro MeTofia Je:uT ypaBHeHue (I1.1.8). Ta-
xum o6pa3oM, opORTANBLHEI MeToj, NMOCTPOCHHA cCeTell 3aKII09aeTcA
B ONHOBPEMEHHOM onpeleleBNHN djeMeHTOB opbntil E;, moaomenns

OYEKTa Rp W DOUPaBOK 32 HepeHoC Hadalla CHCTOMH KOODAHHAT B HeHTP
Macc 3eMJH TI0 COBOKYUDHOCTH H3MepeBRiA Uy, BHIOIHAEMBX Ha
OyHKTaX DaGniofienwii M cDA3LIBAIOMMe MrHOBEHHoe NoaoxeHne MC3
i ¢ nonoskeEmeM nyHKTa HabaopeHuwit k.

OcHOBHHe H3MepeHHsA HA NYHKTAX BKINYAIOT ONpefiefleEUA TONO-
DCHTPRYECKAX DKBATOPHANLHEIX KoopammaT o’ B O, DPacCTORHME riy
A pajyajbHHX CKOPOCTEH rij.

JlmBeapusanua ypaBHeHHH, CBASKBAIONIAX H3MePeHHHO BeJIMIHRH
a, 8, r, rfe xooppmEataMu MC3 m mymrTa Habaiopenuif, npnsour
X ypaBHemumaM DompaBok [2] (cM. ¢raxy I1.1.271 Ha erp. 245),

e

AX=Xp—AX,,
AY =YY,
AZ=2Zp—Z;.
Ypasrenma (11.1.271) MoxHO OmpuBecTm K BHAY
vip= e _ __a@x, v,z %, Y, n—
X, Y, Z, X\ Y, 2Z)
U, . )
m d(X. Y, Z),+ L,k. (11.1.272)
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Texymue KoopanHaTH H cKopocTh MC3 ecte $ynKknma RavalpERX
YCNOBHI ABHKEHUA M BpEMeHH

rig=7ix (Xo. Yo. Zo, Xo, Yo, Zg. 1)

T T v g . 11.4.273
rlszr‘-k (Xo, Yo' ZO’ 'XO- YO- ZO' t) ( )

Jinneapmaya ypasHerma (11.1.273) m mopcraBisA  pesyabTaT
B (11.1.272), oomysmm

- oU iz A(X, Y, Z XV, Zn
X, Y.z X, V., 2 O, Y. Z X Y, Z)e
U

Xd(X,Y, 2, X, ¥, Z)g— d(X, Y, Z)i+Lin=

(X, Y, Z)
=QR-d(X,Y, Z X, Y, £)—8d (X, Y, Z)i+ Ly (11.1.274)

Marpuua R npom3BomHLIX OT TeKYMMX 3HaYelNii XOODJNHAT H
CKOPOCTH IO HadaJIbHLIM YCIOBHAM MOeT OHITL BhITHCIella MeTOROM,
WM3N0KeHHHM Bume (cM. 11.1.15).

CncreMa ypaBreRui Bupa (11.1.274) pemaercsa nocaenoBaTe TbHHMMHE
OpnGAMKeHUAME IIOR yc/loBKeM [p vv]=min, Beca p ypapmenmii monpa-
BOK YCTAHABJMBAKTCH B COOTBETCTBUH ¢ TOYHOCTBHE) H3MepeNHid.

Jlaa BuvHACHeHHa cBOOORONX WIeHOB l;; B KamKAOoM 11DUGINKeHAR
HMCJeHHO WM aHaAATHIeCKH HHTeTPHpYeTcs cucreMa nuddepennuainb-
HEX ypaBHeHHH JBWKeHUsI B ocKkyaupylomux dideMeHtax (I1.1.85)
AR B IPAMOYTONbHHX KOOPAMHATAX € BO3MOKHWIM B JaHHOC BpeMA
yueroM Bcex fieficreyiomux Ha MIC3 cma. Ilo mosyyeHBHM B pesyibTaTe
WHTer pAPOBAENA 3HA9CHAAM KoopaAMHaT U ckopocTeil HC3 Buuncisiotes
pprGar;KeHEANe, HO TOYHO COOTBOTCTBYIONMWe HPHHATHIM ITaTaiLIILIM
ycaoBasaM 3HaweHnsa Beamamn Ufy, mocie wero monysawt csoGopuue
q9J1eHN

Lig=Ug,— Ui, (11.1.275)

B cnydae Korma HeoOXOZ¥IMO OTIECTH KOOPAMHATH K DEHTPY Mace
3eman, B ypapHeAns (I1.1.274) BBOAAT COOTBeTCTBYWOIIHE HEH3BECTHHIE
z, Oy, 0z, mpencraBasiompe co0oit KoOpAuHATH meHTpa pedepeHi-
anaHOcouna B abcoJOTROH cACTeMe KOOPAMHAT ¢ HAYAJIOM B LEHTpe
Macc 3eMJ. .
OpGaTadbHEIA MeTON MO;KeT OhITh OpUMCHEH IS ONpefelieHAs
napamMeTpoB 0o0Iero 3eMHOr0 3JUIHNCONJA, YCTAHOBJIEHWA CBAJM MEKAY
OTJeJibHEIMA TeOofelHdeCKAMII CHCTeMAMH, ONpejelleHAA HOJ0)KeHNsA
neETpa peepeHN-3JAMNIOCOMAA OTHOCUTENBHO NeHTpa Mace 3eMiM.
Bee athi 3agaTu moppoOHO pacemMoTpeHmr B [3].

E. MJMHAMHYECKRUE 3ATAYH KOCMHYECKOM T'EOJE3NH

11.1.33. O6mpme cooGpamxenna

TeoMerpHdeckrme MeTONH KOCMHMeCKOi reofiesun IO3BOJAIOT ompe-
ReJATh OTHOCATeJNHHOe NOJIOeHHe HOYHMKTOB HAa IOBEPXHOCTH 3eMiH.
IlpaMenaR puRaMnUecKHe MCTOARI, HOJy9aeM BRO3MOIKHOCTE OMpepe-
JATH KOOPAMHATH NYHKTOB B abCoMI0THOH CACTeMe, OTHeCeHHOI X neH-
TPy Macc 3eMil, NapaMeTPl ee TPaBATANHOHHONO IOAA H YTOYHUTE
BHAYCHAsA 3JeMEeHTOB OpPOHT CUYTHAKOB.
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OCHOBHEIM YpaBHeHWeM NHHAMHAYECKOr0 MeTONA ABJAETCA ypABIe-

pue ([1.1.7).
BoaMOKHEO NpeACTABIeNAe OCHOBHOrO YpaBHCHHA [MHAMAYECKOrO

MeTona B Rpyroi gopme:
z—R, (—S) P lu
2—Rz(—S) P lu

a= . (11.1.276)

rme % — KOOpAVMBATH CTaRUAA HaGiofeRHs B CHCTEME, MKECTKO CBA3aH-

Hoit © SeMJeli A OTHECeHHON K CpefiHeMy IOAIOCY, Z — MTHOBeHHOe Do-
nowscHie CMYyTHHKA, Ry, B P — Marpnnu BpalleHHs#A, HpHIeM

cosS sinS 0 10 =z
Ry=| —sin§S cosS 0], P=| 0 1 —y/|,
0 0o 1 —z y |1

2 — enAEAYAKH BEKTOpP, DOJXYJYeHEN N3 HabutoeHnil; z, y — Koopam-
HATH MTHOBEHHOTO HOJIOCA. .

TlonmxenlsA cAYTHAKa Z ABIAKLTCA QYHKUNAMA OCKYJIHDYIOIAX
2JCMEeHTOB OpOHITLI

z=%(a, ¢, ©, 1, Q, M), (I1.1.277)

Ecim y4T6HO BiuAHMe BCeX (akropon, KPOMe BO3MYINeURH,
06ycN0B/IeHHENX I'DABATALMONELIM NoJeM 3eMH, B eclIH AJNA MOMeHTa I,
nsMeeM ag, €9, Wy igr Loy My, 10 BMecro (I1.4.277) momywmst

=1 (aq, eG, 0o, ig. Lo» Mo, Crmy Snm). (11.1.278)

IIpnEnMaAa Bo BHAMAHW®

u=a(X,Y, Z) (11.1.279)

B yanthiBaf raKske (I11.1.278), yOesxmaemMca, 9To HCOOAR3OBAHHIE B Ka-
decTBe ACXOAHKX YypaBmeHm Buaa (I1.1.276) oossoaser ompemejHTH
KOODAMHATH NYHKTOB, DapaMeTPll I'PABHTANMOHHOTO HOJA H 9/leMeHTHl
OpOHT CUYTHAKOB.

B cony pasnmdAoro XapakTepa BOSMYIEHHIi.B 3JeMenTaXx opOHTH
OT 300aNLHON W NONTOTHOH dYacTeH TeOmOTeHIHalNa 30HAJILHAEE Tapmo-
HHKM ONpefelAlT OTAeJBbHO OT TecCePaJbHLIX H CeKTOPHAILHEX,

I1.1.34. Onpenenenne 30HANLORIX rapmblmx

Jna ompemeleHRAA 30HaJBbHHX TapMONMK TPABATALNOUHOT0 HONAA
BeMAH HCHONBAYIOTCA DEKOBHE M JIOAroDepHOANIeCKEe BOBMYMIEHAA
B 3neMeNTax OPOHMTH cOyTHAKA. IIOCKOABKY WHTerPHPOBAHIE MPH DTOM
BMIOOJNOAETCA [JA 3HAYHTEJHHHX OTPe3KOB DpeMeHH (MecAl M Goee),
OpeAebperalor feiicTBMeM TeccepalbHHX B CeKTOPHaJALHHX T'apPMOHHK,
BLSLIBAKIOAX KOPOTKOOEPWOANYECKHe DO3MYIMeEWA. Llopnexut ydery
BAUSIANE TOJIBKO OTAENBHHX TOCCEPANBHMIX A CeKTOPHAJLHLIX rapMo-
HAK, BH3NMBAKINAX TAK Ha3HBaeMHA pesoHancHHIE addexrt. IIpm omps-
HelleHUN 30HAJABHEIX TapMOHEK MOKHO - 000fTHCE DPRGIHHeHELMA
3UAYCHILAMA KOOPAMHAT NMYHKTOB, He BWIIOMHAA HX yTOYHEHMSA.
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NcxonuEmM ABIfgeTcA OpeAcTaBleNde TPABHTANMOHHOrO HOTEHNUANA.
Semiu p BHAE

™M N
V=T® 1_2,;“(%)“1:"@111@) . (11.1.280)
n=3

IMoaydeHHLe Oo pe3yapTaTaM HaOMIOeHWHA BOSMYIUGHAA 3JeMeHTOB
op0uTH 0CBOOOKIANT OT BIMANHA, OOYCIOBIEHHOTO NpPHTAKEHEEM
Connna ® JIYHBI, CONMPOTHMBIeHHeM aTMOCQEPH!, CBETOBHIM JABJEIHEM
M pe3omaHCHHMH 3dderTamm. JOMKHE TAKMKe YINTLIBATHCH BOAMYINe-
AHA BTOPOTO IopAnka, ofycroBiennwe J3. :

YeTHNe 30HAIBHB® TapMONEKH BHSHBAIOT BEeKOBHIG BO3MYIEHAA
B 3MeMeHTax £, ©® m M. Ha npaktEke gasa onpepenenus J,,, Kak
OpaBpuiQ, HMCTMOIL3YIOT BeKOBHe H3MeHeHMA  H .

TapMOHAKE ¢ HeweTHRIME KodgduanuenTaMum J,,,, DOPEBOAAT
I J0IroliepHOfHIecKIM BOSMYINOHHAM B Q, 0, i, ¢; 9TH BO3MYIIeHHA
AMEI0T NMEePHOf 27T/wj.

IlocaenosateibAOCTE 00pafoTKH OPHE  ONpefeleHHM B0HATBHLIX
TapMOHAK 3aKIK09aeTcs B cleyOIeM.

Jan opbHTANLHBIX AYr BpeMeHHON HDOTAMEHNOCTBI0 2—D5 CYTOK
onpefienANT M3 HabIomeHMi cpeflHuMe 9jeMeHTH opbutel, Ha cpepmmx
BJIeMEHTOB MCKJIKYAI0T 3HAYHTEABbHEE KOPOTKONEDHOJHYECKHe BO3MY-
IMEHNA, WCHOAb3YA Opulau;KeHHELe SHAYCHHS TapMOHAYeCKAX KOad-
$unmenTos J§®, J§», ., . OmdeMeHTH OpOHTH NpeACTABAAIOT B BHIE
COOTHOMMCHU ’

Q=0Qy48Q+Q (T —To)+Ag cos, (11.1.281)
0):(00—[—60)+(15(T—T0)+Am c0S @, (11.1.282)
i=ig+08i+A;sino, (I1.1.283)
e=¢ep-}-bet A, sin 0, (11.1.284)

rae uneBH §Q, dw, &i, 8¢ yuurTuBaT BoaMymenns, BHABaHNHKEe compo-
THBIeHWEM aTMOC(epH, CBOTOBHIM faBieHueM H npuTmxenmeM ComHma

m Jlyaw. V3 peln9mEH 2 HCKMOYAIT TalUKe BOAMYIUEHHA BTOPOTrO
mopsagka, obycroBnennnie J2.

Benmumrn Q, o # 4py, 4, 4;, A, BHPA/KANT B BURe IHHEHHHX
$yHKUME HONpAaBOK K S0HAJLARM TrapPMoHAYeCKEM KoaddmuuenTaM

a98Ja+- 084+ . . a9ndJon =R —Qg=1g,  (11.4.285)
a3dJ5+ ad 5+ « o+ aznadani=Ae— A, =1, (11.1.286)
Asanornuno (I1.1.285) moaygaior YpaBHeHHe I @ T aHAJOTETHO

(11.1.286) — pan Ay, A, A;. Berguman Q, . . . 1 A, » BHIMCIAIT
oo OpUONIKEHHEIM 3HAYeHWAM TrapMOHHYeCKAX Koaddumuenton
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J@ J. o, GopMyan nan xoopdummentos ay, g, . . -, 00 E, M, Ta-
nomkary [10], mMeior Bup

2nn (3 . 1
ay = — pz (-ECOSL)

15 . .
0y = .277";_".[_ 5 (24 3¢2) (3— 7 cos? i) cos i]

2nn 105 . 1
ae:TE——m@—%cos i+33cosdi)X

X (8 +40¢2 1 15¢4) cos i]
(11.1.287)

N2
_ 5sin D
%% =" "33paJ,

35siniD
WS AT pe (5 25 14—
5048557, N2 (5—135cos2i+49cosd i

— 429 c0s6 1) (8 +20e? -+ 5ed)

N2 (1 — 14 cos2 i + 24 cost i) (4 3e2)

ag =

dM
rie n — CpeAnee ABH;KeNHe | n = —) .

‘n2= 1.__e2,
D=(1—5cos2i)"L.

Ypapneans soga (11.1.285) m (I11.1.286) ABasoTcA ypabHeHMAME
NonpaBoK, KOTOPHE pemaloTcd Do cnocody HauMeHLIIAX KBAajipAaToB.
Beca ypaBHeHHH OUpeNeJATCA B BABHCAMOCTH OT TOYHOCTH ONpefe-

JNICHUA BOMHYAH Q, © U Ag' A, A; 1 A, B HCXOjA H3 BO3MOIKHOTrO

BIAAAHEA TAPMOBHYECKUX KO3(HIHEHTOB BEICMMX MOPALKOB, KOTOphle
orfpacHBalOTCA OpH OTpAHHYEHHH PANOB.

Iockonsky B $opmynnt (11.1.287) ana xoaddEumeHTOR BxOAAT
TPHTOHOMETpAYeCKHe (YHKNUE HAKJIOHOHHWA COS [ W Sini M cTeneHm
9KCIEHTPHCHTeTA, HNJA yBePeHHOTO OOpefelleHHA BOHAILHHX Ko3ddu-
UHeHTOB HeoOXogmMo AMeTh HaGop OpOMTANBHEIX YT ¢ pasdNAYAEIMH
NaKJIOHOHAAMHE H YKCOEHTPHCHTETAMN,

3oBaNpEHe TaPMOHRKH ONpefelAlHch N0 HalONOfeREAM CHyTHH-
KoB pasnniMm aptopaMu [8). [IpmBemeM spmeck pe3yJabTaThly 0 KOTOPHX
Ha XV Temepansroit accaMGuee MITC B Mockse (1971 r.) coobmmua
Kosau, a tare 6ollee mO3fAWe W TOYHbe pPe3yJabTATH Ho BarHepy *
(1972 r.) (rabm. 11.1.4).

Koaan 6mna mpegupunsTa DONKTKA BRABATE TONOBYIO BapHanuio J,.
Ilo ero omemxe, J , UMeeT TOOBYI0 BAPHAUMIO ¢ aMOaaTymod (1,3 +
=+ 0,2) 1079, ogEaKo 2TOT BHBOX TpeOyer OCHOBATeNLHOH OPOBEPKH

¢ OpuBjedendeM Golee TOYANX HaOMAIOmeHMM.
et g

* Wagner C.A. Zonal gravity ha monics from long salellite arcs by
a seminumeric method. «J, Geophys. Res», 1973, 78, N 17, p. 3272—3280,
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Tabnamnoa I1.1.4.

N Tpg10° N g 100 N Tppe10°
2 =] 2

3 o 8 & '8 =

S s S s S s

i m el M k4 ]
2 [1082,637|1082,635 11 -|+4-0,323|+4-0,437| 20 |—0,426| —0,085
3 | —2,5639|—2541| 12 |—01190|—0,208| 21 |—0,086| 40,015
4 |—1,617|—1,600( 13 |—0,333| —0,101| 22 [40,024
5 {—0,234| —0230| 14 |40,405|4-0,466] 23 |-40,128
6 |4-0.555|+0,530| 15 |--0,108|—0,072] 28 |-0,058
7 | —0,348(—0,364] 16 [-4-0,042|-+0,003| 34 |-40,055
8 | —0,209] —0,200| 17 |—0,218} —0,204} 35 |—0,104
9 |—0,459|—0,0811 18 [-—0,103|—0,086| 36 |[-0,148
10 | —0,2401 —0,224| 19 |--0,084|4-0,047

11.1.35. OnpepencHue TeCCEpaAasHBIX
H CCKTOPHAJIBHBIX [apMOHMK

Toglioe onpefeieHHe TECCEPANBIEIX M CEKTOPMAJBHHEX T'apMONATe~
cxux xosddruuenton no Habawaenusam NC3 — aanaga Golee ciaoKHad,
geM OlipeficiieHHe 30HATBENX K03(pPHIeHTOB, TIOCKOILKY TeccepalbHho
I CeKTOPNAJbHLIE TAPMOHHKY BLISLIBAIOT JMIIb KOPOTKONEPHORHTIECKHE
BO3MYIIEHHUA BIEeMOETOB opgm. Ilepuongs 9THX BOSMYMeHMil OOHYHO

COCTABAAIOT AOJI CYTOK —-— (3nece m — BTOpPOH HHASKC TapMOIM-

HecKOTo Koaddunuenrta), a aMIIATyMH He npeswmainT 150 M. Tecce-
pasiBHLe I CeKTOpPHAlbILe TapMOHMKH, KaK OTMedaJoCh BHIIe, OIpe-
NeJdSI0T OTAeILHEO OT 30HANBHEIX. .

Mannie aMOIBETYAH 9THX BO3MYINEIHil DPMBOXAT K TOMY, YTO IpH
ompefieleHHA TECCEPAJILHLIX H CeKTOPMAJLHHX KO3PPHIHeHTOR IIeob-
XOAMMO HMeTh 9JacTyI0o I PABHOMEPHO pacipefieJeHHYy0 BROJIL OpOHTH
cucteMy nabmiomerufi. KpoMe TOro, MeskAy KoopaRHAaTaMIl CTAHIMA
nalbIIofeIAA H TeccepaJbHLIMII TapPMOIMKAME HMCCTCH KOPPEIALHA,
upeHeGperaTb KOTOPOH IEdb3T.

TakuM ofipaioM, HeoOXONHMO COBMECTIIOS ONMpefeieHNe TecCepalh-
OLX M CCKTOPHANBHALIX KO3QPUUMeHTOR 1 KOOpPAUHAT cTaHnuii. B o0meM
cjiyyae 3ajlaga pellaeTcH ¢ NCOOJAb3IoBaHneM coorHouwenmi (I1.1.7)
JIIAMII9eCKOT0 MeTOoja. . i

Ha npaktuke sajagy pemanor B npa artama. Ha mepsom srame mo
Bcedl COBOKYITHOCTH M3MepeHHHl Ha OpONTAaJBHOH Jyre, OxBaTHIBalomeil
DpPOMeIKYTOR BpeMerH oT 1 1o 4 HeflesnL, MpoHE3BoRUTCA Ju(PdepeRITaNb-
noe yrourenne opOure. Ilocie 3apepmieHAs YTOYHeEHA RJIA KaMEOTO
uabuIoneHns NOIYy9Al0T TeKYMHe 3HAYCHNA af, i, ©Of, €;, X, M; cpea-
HHX OpOATAJALINX 53eMeHTOB B HEKOTOPH MOMEIT 3BE3JHOr0 I'pHH-
BIUCKOTO BpeMeHH S W OCTATOUNMWX paamocreir wabromenwii dV; m
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dW; B HampaBieBUR BROJL U nomepex opbure. BujeaseMue TakaM
06pa30M 0cTATOTHEIE PA3HOCTH 3aBUCAT OT OWNOOK KoOpAMHAT cTAHIMI,
UpUNATHX KO3GPHUMEHTOD TeccepalbHLX M CEKTOPUANLHUBX IapMOHUK
n omE0OK B OOpegeseNHA BpeMeHH.

Ha BTOpPOM 3Tame COCTaBIAKT YPABHCHHA _oumﬁc_)g. CBA3RBAIOMIUC
OCTATOYHEIE Pa3HOCTII, HCKOMBle KOaPrumenTl Cpypy 11 Spmd KOOPUMHATH
¢cTaHOii, H3 PeIIeHHsA. KOTOPbX N0 cnocofy HARMEHBIIMX KBajgpaToB
NoAyIaloT NONDABKH K OPHHATON MOJeIH TIPaBATANWOHHOLO LOJA,
Yepes Cpm B Spmo003HaTeHLI ROIPOHIHEHTH PASNOMEEMA ROATOTHOMR
MACTH TeNIOTeNnana IO HOPMIPOBAHHHIM chepirdeckEM (GyHKOUAM,
npH4yeMm '

Cnm = IMRICpyn }
Enm = ”uRgSnm
IIpnBeeM 3HaYeHAA He30HAIBHEX TaPMOHITIECKUX KO3QPAnneaTOB,

ponyueHANX Do Habmioneunam MC3 E. M, TamomxunRWUM* 1 pomie;iuiux
p «Crafagapreyw 3emmo, II, 1969 r.» (taba. 11.1,5).

Ta6auua I1.1.5

n m Cam10% | Spp-10 n m | Cam10° |8, 10°
2 2 +2,43 —1,39 7 1 -+0,15 +0,08
3 1 -+1,89 40,24 7 2 -+0,26 40,11
3 2 40,77 —0,69 7 3 0,29 —0,17
3 3 -+0,69 —+1,42 7 4 —0,24 —0,06
4 1 —0,62 —0.,46 7 5 —0,07 -+0,02
4 2 +0,33 +4-0.66 7 6 —0,10 —0,05
4 3 -}+0,89 —0,16 7 7 40,01 +0,02
4 4 —-0,13 40,37 8 1 —0,09 -+0,10
5 1 —0,07 —0,06 8 2 40,02 -+0,00
5 2 -+0,58 —0,33 8 3 —0,04 -+0,00
5 3 —0,41 +0,07 4 —0,17 —0,03
5 4 —0,29 40,21 8 5 —0.21 -+0,00
5 5 40,10 —0,62 8 6 —0,29 40,19
6 i —0,06 -+0,02 8 7 40,05 —0,05
6 2 -+0,01 —0,40 8 8 —0,19 10,26
6 3 —0,05 +0,01

6 4 10,01 —0,45

6 5 —0,30 —0,46

6 6 —0,11 —0,21

* Gaposchkin E, M, Lambeck K. Smithsonian standar 4
e)i\{thggn), 1969, «Spac. Rept. Smithsonian Astrophys. Observ.». 1970, N 313§,
] PP,
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11.1.36. ®opmyinl BLITHCACHAA CPaBATALNOHHOrO OOTeHana
JUIA pasHmX moRendedi 3emma

1. 3emnA — mMap ¢ CEMMeTPHYHEIM pacOpefefeHHeM DJIOTHOCTEMd

Vo = =_l:)_; p=fMg. (11.1.288)

2
020=_§(a—?q) ,  (11.1.288")

2R3 )
=——(1—a
 (

o — NOJADHOe CXKaTHe 3JeMiN, 03 — YITOBAaA CKOPOCTE Bpamennsa
demnn.
3. 3emans — siunncoNx BpamleNEA (HaibHeiiiee yrowueHne V)

Ro\2 o ..
V"I:%[Hcm (-p—") P, (sin @) +
+040(I; ) P, (smCD)]
, L4 . (I1.1.289)
Co=—3g \2—59 5% +7°‘0)

8 (17 5
_—e—— | — a2 — —
Cu=755 (2 “*—3 aq)

4. 3eMNA — TPeXOCHHIT YIAATCOMN

V1v=% [i-I-Czo (%’—)2 P, (sin @)~
+ (']:)_0)2 (Ca2 €05 24+ S39 5in 24) Py, (sin CD)] . (11.1.290)

5. Bemna — ceponn, HeCHMMETPHMIHLIA OTHOCATEJNBIO MIOCKOCTH
SKBaTOpA,

Vy=L[ 140 (%)2 Py (sin @)+ Cag (%)” Py(sin®) |.
' (11.1.291)
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6. BeMiA — TpeXOCHHI SIIANCONMA, HeCHMMeTPHYHHE OTHOCH-
TelbHO OJOCKOCTH BKBAaTOpa

Viy =—':)— [1+(fp_o_)2 [Cmipzo (sin @)+

. . : Ro \3 .
4 (Cagp c0S 2) + Sgg sin 2N) Py, (sin d))] + (—p—-) CgoPgp (sin D) 4
+ ( %)‘cmpm (sin CD)} . (11.1.292)

M, PEONE3INYECKHAE MCKYCCTBEHHEIE
CIYTHAKHA 3EMJIA (I'MIC3)

11.1.37. TpeGosanus k 'IC3 m napameTpam BHx opiémT

Mo nenepoMy HasHadenumw HMC3 MokHO NogpasgelnThL HAa HCCTe-
JOBAaTeNBCKIG, METeOPOJOTHIECKHe, HABHTAIHOHHHE, CBA3HbHE H Teo-
AeanyecKrae.

Ilna reomesmuecKEX nejded B OpAHOHNEe MOTYT MCIONB3OBATHCA
pasauuenie MIC3, orHOocAmmecs Ko mceM rpymmas, oxpako manfojnee
OeHHble JJA TeONesHHM H CMeKHHX ¢ Hell OoTpacileli 3HAHMH NaHHLI®
MOTYT OHTEL HONYdYeHH B pesyipTaTe BabGnionenui crennanbubX reojean-
9eCKAX COYTHAKOB.

CoyTtank Mosker OBITh ACOONB3OBaH [JIA 0eNell reopeanm, ecad
on oTBedaeT oOpenedeHHELM TpeGoBaHEAM, TaKoX COYTHHK [OMKeH
EMeTh:

1) opasmiaseyio opMy, nydme GamM3Ky© X cdepuueckoi,

2) mOBePXHOCTH, xapaxmlfuaylomymcn 6onrmmM koaddrumerToM
oTpateHHA (AaA ODaccEpHHX HC3),

3) BosMoKHO Gonpmee OTHOMEHZe MaccH K IJoMAagA moHepedHoOro
cedenusd,

4; orpaHAYeEHHe OnpefeloEHHIMA OpeflellaMA napaMeTpn OpOHTHI,

5) cnenmaapEOoe GopToBoe oGopymopamme (miaA axTEBHHX IC3).

HckmogeEne COCTABAAKNT COYTHAKHE-0ANIIOENW, AJA KOTOPHX Xa-
paKTepHA Majafd BeJMYMHA OTHOMEHHS Macca/MOBePXHOCTh H KOTOPLIe
MOTYT HCIOJB30BATLCH TONBKO NPH CEHXPOHHEKX AJH KBa3¥CHHX POHBIX
HabawopeEnAX, Korjla He TpebyeTcA BHATHL TOYHO reONEHTPHYECKH® KO-
OpAVMHATH CHYTHWKA,

HcoonpayeMue s neneil reofe3mn COYTHUKA NOMKHH HMETH Op-
6nTt ¢. okcmeATpucateroM 0,02—0,05* @ BO BCAKOM clydae, Kaw
npaenao, He Gonee 0,4 [8]. Buicora mepmres opGUTH foMKHA 3aKT0-
marecA Mexny 1000—4000 xm. Oma He mokEa OHTH MeHee 500—
800 KM, TaK KaK B BTOM CAYYa® BO3HAKAIOT CYIEeCTBeHHLC TPYNHOCTA
OpE YydYeTe CONpOTHEBJeHRA aTtMocdepsl; KpoMe TOro, Aas obecmedeHAs
onHOE @ ToH jKe TepPHTOPEA HPM MajoH BHCOTEe CIYTHHKa Tpebyerca

*JI, II. Dexnnned TeodesnyecKoe MCOONL30BAHMO HCHYCCTBCHIINE
cuyrHmxop 3emmd. «Mtorm Haywm, I'eogeausn, 1965», M,, 1967,
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Gonpmes wMcA0 craEmmii Habnonennii. HakoHen, seM MemAnme BricoTa
cOyTIOnKa, TeM 601155:(9 ero DHOEMag CKOPOCTH, ¥TO OCHORHAET IPOH3-
poncTBo nabaroneHu,

HeponycTEMO H 3BaYATeJbHOE YBeldvUeHNe BHICOTH Lepnres,
TAK KAK B 9TOM ClIyTae JefACTBHe OTAeJbIHX FapMOHUK IpaBHTAiHOH-
Horo 1oJgd 3eMad Ha apmKenne IC3 HaunAaeT craaskHBaTLCs 0, TAKAM
ofpaszoM, COYTHAK CTRHODATCA Mano OPHrOENM JANA [AMHAMHYECKAX
ACCHeNOBABNA. YCANABAETCA TDADATATIAOHAOE [CUCTEA® HA ABEKEINO
HNC3 Jyuu g Colnna m OCIOMKHAETCA y9eT 9THX BIAAHHI.

Tlpy pemeRDH reoMeTpHUecKux 8a7ad AjA obecmedenus Golbmeit
TCpPpPATOPHMHA [eleccofpasno HCHOAL3OBATL CHYTHEKM ¢ GombormMm
paxiaoHeHAsaME (60°—80%),

Peimenme pHHAMAYeCKHX B8apgad Tpebyer mcmoansoparEa HMC3
¢ pasHbIMI napaMeTpaMd opGHT H B IepBYI0 OUepeAb G PaBZHHMH BLICO-
TAaMH M HAKIOHEHMAMH,

Ha ©Gopry Treoje3amdecKOro COYTHHEKAa MO#eT HAXONWTBCA Clle-
aymomes 000pynoBaHIle:

1) OMOYJIBCHBI® NCTOUHAKH CDeTa (ONTAYECKHe MAAKH NI JaMIH-
BCUHIILE) € NepeMersoll c¢mioll ceera 3500—15000 cb./cex;

2) pagmoTexHmuecKoe 060pyroBanAe, HeoOXomMoe IAA peaA3anR
RONMIEPOBCKIX Habmonenmii;

3) pagmoTeXHW<eCKO® OOODYAOBaNHe, HeoGXoIMOe [JIA H3Mepe-
HAA HAKJOHHHKX JaJbLHOCTEN

4) paxmorexHHYecKoe o00opynopaHme, Heo0XonEMoe A LpAMe-
ECHHA MHPep{eDeRENORIOr0 METONA;

5) YreaKopie OTpaaTean (TpADeNBOpPH3MH), HeoOXopnMue IaA
HCIONBLIOBAEAS Ja3epoOB;

6) pannonLIcoTOMEeD;

7) xBapmeBHe HJII ATOMHE® 9aChl;

8) cuennaasnax Gopropas SIIBM;

9) doTokaMepH HJA CLEMKHM 3eMHO MOBEPXHOCTH NJH NOBEPX-
HOCTH THIaHOeTH H FJIA ChEMKHA 3Besgnoro Heba (Ip@ H3yYeHHE FeojesH-
HeCKPAMI METOJaMA HIamer).

Ina obecnedenua 003opa OOBEPXEOCTH BCeH JeMIm JOJUKBO coO-
OarofaTbeA ycloBHe

It l ' T l ’
-Z——R—o(i—k =i T+7?T“_k ) (11.1.283)

rie Ry — cpenmmit paauyc Jemnu, 2! — mupnHa 30mH of3opa Gopro-
pOH anmnaparyps, OpWIeM

__ nRy P )_ ]
l= 502 [arcsm( R, sina al, (11.1.294)

o= 90° —arccos (%— cos h) X (I1.1.295)

B opupepemEnix dopMynax o — HONOBEHA yria HOJA 3PeHOA CO
CRYTBEKAa, 0 — FeONEHTPUIECKHHd pajdyc-BeKTOp COYTHOKA, k' —
Koa¢PunnenT, PHPAIKAWINAHE SAJAEHNEA OPONEHT OepeKPHITHA,

254



Jlan ofiecuenenns mafaionenmfk MyEXTOB ¢ sajamHOl mBpoTON @
ae/yeT BHIOANATH YCAOBHE

!
A=t (1=K > (> (p—flo—(i—-k'). (11.1.296)

TloABleHie CMYTHAKA Haj OYNKTOM C 3afaHHOil IITPOTOIl B OJHO
1 To 'Xe Bpema (0e3 ytera BOSMYMICHHMiA) BOSMOJKHO HpPM COGAIOEEHUU
yaBCHCTBA

i=arccosﬂ-, (11.4.297)
Ire

ste Tr — NPONOMKHTENEHOCT TPONHIECKOTo rofa (365, 2422 cpepnux
s0JIHEYHHX CYTOK),

— (Zn)’/’e
= —
(U—e22 T YT (fMg) /s

) (11.1.298)
e=IM@]i’3(a—-m—2“Y’:—°)

Ofecredenme OOCIENOBATCABLEOTO HepeKpRTHA monoc obsopa 3a
3afallHOe HUACAO CYTOK AOCTHraeTCH OPH YCIOBHH

(2:1)’/' £COS i _ 2tk
(IM@)'/*(1—e22r*/s ™ 1+ (ne—Dke’

@37 + {11.1.289)

rie ne — Oeloe 9ACHO BUTKOB B TeueAMe 3Be3AHX CYTOX, ke —
q1ciI0 CYTOX, .qegea Kotopoe ofecneuniBaeTcA cOBIafieHHe moJoc oG3opa
naa opgoro MGC3, ke = v/l, 1 — cMemeHme Mpoekunn opGursl Beaen-
cTBHe BpallgHHS JeMiadm Ba ofmE o0OpoT CcOyTHHKA.

Hoarora rn-ro BaTka npm e << 0,06 Bu=ncaAercA Do (Hopmyae
(11.1.142).

dnadenne meprofa T, UPH KOTOPOM CIIYTHNK DpoiifieT Sepea 3apan-
Oy poiarory A, paBeO

T:#( Ag—ha +360°N 44, czzi ), (11.1.300)

®3 n—1

Uncao BuUTKOP n, KOTOpoe AONIKeN COBepPmATH CHYTH{K OpHA 8a-
farnoM T, uro0n momacTh B PAafioR 3afjaliHOM OJTOTH,
— 7‘-1—‘%11"!‘3600]\,0
cosi
Py

(11.1.301)

(l)3T —dl

Ecan n — negenoe wncno, a n* — Gammaitmee menoe, T0

An— A = (n —n¥) (maT——dl o ) (11.1.302)
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B uopmeeseAHHX Qopmynrax N¢ — CyTKM . moJjeTa, n — BOMep
BATKA, CKOPOCTH BpamenwA 3JeMan gz = 0,25068447 rpanyc/mmH,
d, = —2,3784766 -107 rpanyc -Km®.

11.1.38. Dopmynn [af BLYMCACHHA APKOCTH
TACCABHBIX CHYTHHKOD

Ipu pguddysnoM orTpaskenun (AaA Imapa):

2 n
m=m®—2,51g€a0—51g—7‘—+5lgsec z

4+D(secz—1)—251g s’“"“”ﬂ_”)““’ . (11.1.303)

roe mg = —26,8 Aprocts (Busyaibuas) Conuna B 3emnte, ap —
roaddunnent oTpaskenva npn anddyaHoM oTpameHmH, Rg — pagnyc
CIOYTHHKa, s — PAacCTOAHWe [0 COYyTHEEKAa (h == scoS z), p — (aaoBhi
yroa COyTHHMKA (Yroa Me)<ay HAOpaBJeHUAMHA cO cnyrHmKa Ha CoaHne
n DynKkT Habmoneswil), D xapaxkTepHayeT HOIJIOMeIHe cBeTa aTMoce-
poit B 3eHHTe.

Jua sepKaAbHOro OTpakeHHA (B caydae apa):

m=—253—51g %. (11.1.304)

Konuuectno cpera, Heo6xomuMoe AIA NMoTeMHeHAA (ororpadmae-
CKOrQ ¢JloA HOPH OTCJAEKHBAHMN [IBUeHNMA CIOYTHMKA,

B—k (%)2 ET: (11.1.305)
opu HeHOHBH)KHOﬁ KaMepe
D
Bk E, 7 (I1.1.300)

e D* — peiicTsyomee OTBepcTHe O0BEKTHBA, d — AMAMeTD Kpy:Kka
pacceMBaRAA B IJIoCKOcTH H3o0parkeRus, k — noafdmnpmeAT npomu-
NAeMOCTH ONTHKA, [ — PoKycHOe paccTosHAe 00LeKTHBA, O — YIJIOBaA
CKOpPOCTH MepeMemeHHA Hao0paskeHNs COYTHEKa, T — 3(dexTABHOE
BpeMA BHOEPKKH, [E — OCBeMeHHOCTh, CO3[aBaeMas COYTHEAKOM,
HalpuMep JA MMapa

=1, (ﬁ) Eo, (11.1.307)
4 s

sqech E, — MHTeHCHBHOCTL COJHETHOro M3JYdYeHAA, NAJAIOMCro Ha
COYTHHK.

flpkme coytEAKH B GOJBIIAHCTBG cIy4aeB Ha(JAHW0AAOT OpH BHCOTE
Conrna nog ropuzontoM —12°% a cmabume — mopsAaka —18°.

OueBn ApkMe cnyTHAKK (1—2™) B caydae HCOOJNBLIOBAHUA CBETO-
CANIBHOH KaMepH MOKIIo Habmiopats npm kg, papEOM (—9°)—(—10°),
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3. ®PYHIAMEHTAJ/IbHBIE TEOJEINYECKHE ITOCTOAHHBIE

«Ceonieangeckyio pedepevn-cucremy 1967y, npmaATylo BHa XIV
lenepanbaoi AccamGiee MITC (1967 r.), B mOXmOM COOTBETCTBHE
¢ ACTPOHOMEYeCKHMH (yHjiaMeHTANBHLIME TOCTOMHHBIME, OPHEATHMA
MAC (1964 r.), 006pasyioT BeJIHIHHL

a,= 6378 160 M,
M ® =398 603 KM2Z.cex2,

Jo=10827- 1077
1M COOTBETCTBYIOT

Ye=978 031,846 mrau,
a=1:298,249.

Brulme yke TOBODHJIOCH 00 omnpefedeHun ¥ yrouHenun J,. ITo pe-
syanTaTaM HaG/II0feERil COYTHUKOB MOryT ORITH yrodHOHL (yHAaMem-
TaNbEHe HOCTOAHHLE d; H fM(), OPHIeM JIA YTOUHCHHA HOCHeAHei
pedMyWILI MOTYT OHITH TakKe HCHOJNL30BAHW [aHHHE CIEKeHHA 3a
HalleKUMH KocMmIecKEMH ammapatamm (KA). Omie us papmadTOB
YTOYHEHASA NOAapaMeTpoB OGMEro 3eMHOTO SJIIMICORAA IpPeioNKEI
M. Bypma*. Cyrs ero cmocoba coctont B cleayiomem. IIycTs uapaMeTpH
06mero 3eMHOTO SJUIHOCOANA @ W e PABHE

a—=ag-tda }

A bt ded (11.1.308)

il ap A ef — NMpAGJMKeHHble 3HAa9eHWA MapaMcTPoOB, a NONPABKH
w AuM da ¥ de? — MCKOMLIe MEJEIHHEL.

Pacrosmaras TOmOONEHTPMIeCKEMHM IOODAHHATAMH COYTHAKOB, HO-
Jy9eHHEIMA U3 HaGJIofieHIi ¢ HEKOTOPOro KOJMYeCTBA OYHKTOB, M reo-
neATpuuccKAMA KoopamiatamMu VIC3, a TaKixe sHaueHHsMM a@g U €},
OpEXO0/iHM K YDPABHEHMAM DONpPABOK BHAA

Ar=—da {1—% & [1—(X24Y3) r,;q} —

—%ao de2 (1 —(XZ+Y3) ryt]+ 1, (11.1.309)
e

b= Y42 e {1 S~ (K34 YD) %] —

— e+ 2 (X3 YD 5?3 (X3+Yg)2'-ro-4]} . (IL1.310)

Ar=[X3+Y3+ 23] /3 —a (1—e?)' F[—e2(X3+¥3) rg?] /0 (I1.4.311)

*M. Byp ma. Teopusa OIpelelcHAA PaiMCpoB O0UIEr0 SeMHOrQ SJIAM-
COMAA M MCXOZHBIX TeONe3UYECKHX NAT OO HAGNIOICUHAM MCKYCCTRCOUWX CLYTHH-
KoB 3emnw, «3tudia geophysica et geodatica», 1962, N 4.
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Xo Yo Zo — KOOpPAMHATE NYNKTA Ha DOBEPXUOCTH Semau,
3 1
ro=[X3-++ Y3+ 23"/ (11.1:312)
Pemas cvcreNy ypapHeHumid supa (11.1.309) no cnocoby HaumeRb-
WNX KBaJpATOB, HaiigeM MHONpPaBKM K mapamerpaM oOGmero aemunoro
saanncoraa @ no (11.1.308) — camu wmapaMerpu. DPeimmerue nonkHO
UDOBOAUTBCA TOJL YCJOBHeM
3 (Ar)2=min; (11.1.313)
ecam yd9ecTh, 9TO NOBepXHOCTh o0Mmero seMHOro sanmnconna Oamara
K NOBEpPXHOCTH KBa3aHureompa, TO NOJKEO cOONIOZAaTBCA YCAOBHe

Z(Ar———H)2=min. (I1.1.314)
rape H — BopMaibHasa BHcota. Torma ceoGopnumii wiew B (I1.1.309)
Gyner V=1—H. (11.1.315)

MonpaBky k fM ponpejeisaioT B PaMKax COYTHWKOBOTO AHIIaMide-
cKoro Merofia, mo EabmwpenmaM pajekux KA n Jlymm.

HogpelfmiAe pe3yasTaTH CBARETEILCTBYIT O TOM, YTO BeJHTRHE
ae 0 fMg), NpEBefleRANe B HaYaie Maparpada, ADIAIOTCA BanHINeH-
BuMi. Tax, coraacmo faHHEM, npupefeHHEM B [8], a, = 6378140 M,
a 0O JANHHM caeKeHHA 3a jajdeknME KA fM o= 398600,37 + 1,0,
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I1.2,, TEOPHA ®UTYPHl 3EMJIA N I'PABHUMETPHA
B. II. Munbupes

A. TPABUTAIIMOHHOE IOJIE 3EMJIA

[1.2.4. Cmana TmxecTn

H3ydesne IpaBHTANHOHHOLO WOAA 3eMJH WMeeT Ba’KHOe HayTHO®
I OpaKTHYecKoe 3HaueHHe,

OnpeneleEde OpONT MEIKKOHTHHEHTAJIBHKWX PaKeT A HCKYCCTBOH-
HHIX COYTHHKOB 3eMJHd, pa3BefKa TOJe3HKX HCKOMNAOMHIX, Haytuedne
BIYTPEHHETO CTPOHIA 3eMJIH W ompefejenre ee QATYpH — BCE 2TH
npoGiaeMs T1pe6yiOT [JA CBOETO pelleHAsA BHAHAA CPaBATALKONHOLO
noJiA 3eMan. .

I'papATANdOHHOe NOJde 3eMIH MABAHETCA OOJEM CHJAR THHECTH,
Cila TAKCCTH €CTH TAa CHWJA, ¢ KOTOPO# BCAKOe TeJlo HPUTATHBAETCA

->

K 3emne. OHa H3MepfAeTcA YCKOpPeHHeM g, co00IMaeMEIM elo CBOGOXHO
najameMy Telxy.

Eaunnnelt ycKopenns oA TAKeCTH ABAfeTcA Tajd=1 cu/cen2*;
0,001 rana masmpaercs Mmmagmrax (Mrax); 0,001 smrana Haswsaercd
MAKporasioM (MKraj). :

TockoabKy cmila TAMKeCTA [J1A eJUHHYMOE MaccH YACAeNNo PaBHA
YCROpEHIo CHIIK TAMKECTH, TO 0OHYHO 9TH {BA OOHATHA He PA3AHIAIOTCA.

s

Cmna Tamecrn (g) HBIACTCA
PaBHORRIICTBYIOMEI ADYX CHJ: CHJIL ?

>

UBIOTONHAHCKOTO OpUTA:KeHHA (F)
>

B nenrpoGexmoit caam (K), T.e.

¢=F+EK.  (1L2.9)

Q6uaamit cunocof wpexcTanie-
BuAd mBeKkTOpa B mNpPAMOYrOJLHEIX
Loopadmarax COCTOMT B MCIONb-
20BAHAN Tpex eAMHATHEIX BeKTo-
s

* B cucreme emuuun CHU1 ran=
=10~ m/cekt, Pue. 11.2.4
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poB 7, J B k, KOTOpPHe HANpaBTeNH BDROIb OCelt &, y W z COOTBET-
CTBEHHO

-> — — -

€=€xi+3y7+g2k'

rae gxy £y ¥ g, — ODPOEKOHE BeIMINHAN YCKODeBUA g Ha OCH ROOpJ:LH-
uar, BeadHYWHa YCKODeHHH g eC1b

g=V et} + g3 (11.2.2)

AampaBleHA® BeKTOpa g onpele/IAeTCA [eped RANPaBNAIOMHAe HQCH-
AycH Do ciaenyiommaM Jopdynam:

Ex
cos (g, 1)=—-—
(g 2) n

cos (g, ) =“’Ty . (11.2.3)

cos (g, 2 = £z
g

IIpooKOAHN CHIK TAMKECTH HA OCH KOOpAHHAT (gxr gyr g2) MOMKIO
TOJLYTETE, ©CJIH BOCIOJNb30BATHCH TeopeMOH: NDOEKIEA DPaBHOAEHCTBY-

el papHA cyMMe LpPOeKUAH cocTaBIAlIEX, Torfga Ha OCHOBaHMH
¢opmymu (I1.2.1) momygamm

gx=Fx+ Ky,
gy=Fy+Kyv
g2=F,+K,.

IIpoexnun cHJAN HBIOTOHHAHCKOTO OPHTMAKEHAS W LeHTpodeKIoH
CNIH Ha OCH KOOPAWHAT paBHbI

F;=—IS 6‘_” cos(r, ), K,=w%z

Fy——fS

z=—fS-T:cos(r, 2), K,=02z

Zeos(r, ¥), Ky=o0% , (11.2.4)

rme B cooTBercTBMH ¢ pwe. 11.2.4 DpHEHATH ciaefylomye oGozHadeHRs:
f — mocTtoANMHaA TArOTeHEA, papEas 6,87 X 10°8 cm3/r-cex?,
0 — of0peMHaA NIOTHOCTH B TeKymeH Touxke M,
dv — 3neMenT ofneMa,
r — paccTOAHHG MeKAY TeKyImieil ToWkoit M B TodKoi P, B KOTO-

poii ompepenfieTcH CHJA TAMKOCTH,

Z, ¥, z — NPAMOYTOJBHHE KOOpUANAaTH TOYKH P,
® — YIJ08asA CROPOCTS BpameEHA 3eman,
T — oGnpeM Bceli JeMun,
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BelleicTBlle KpaiitHe HeDaBHOMEDIHOTO paclpeiefielliA Mace B Tele
3eMJIE CHJIA TAMECTH MSMEHACTCA Ha ee MTOBEPXHOCTH [0 TAKOMY CIOK-
[OMY BAKOHY, 9T0 NeBO3MOMKHO NATh TOUHY QYHKIHMOHALLIYIO 3aBH-
¢IIMOCTD MeMJYy CHJION TAKECTH W KOOpPAMHATAMH TOUKH Ha SeMIoif
1luBEPXHOCTH.

11.2.2, IMoTenunada CRAB TAKECTH

W3yuedne TpaBOTALWOHIIOIO NOJAA 3eMu 3HAYUTCJALHO YNpPOMEA-
eTcf, eCAH ROCHOJIb3OBATHCH NOHATHEM NOoTeHOMAJdbmoid QyHROHHm (wian
npocTo — moTenuaaia). ITorennuanoM Aa3siBaeTcH QYHKUNA, TACTHALID
NpouspORHALIe KOTOPOi IO 0cHM KOOPAMHAT PABHLI MPOeKLHAM JelcTBY-
Ml CHAK Ha COOTBETCTBYIOMME OCH. :

CnenoBatensno, ecna uepes W 0003HaMHTL DOTeHIMA] CHWIH TA-
MeCTA, TO OPOEKUAN CHUILI TAMKECTH Ha OCH 1toopAMAAT OynyT CBA3aHL
€ jToTeHnuanoM W Cle{yOIUMH COOTHOIIeHAAMIL:

_ oW
&x= Pz

oW
=5 |- (11.2.5)

aw
0z

0=

TloTennuan CHIH TAKECTH PaBeH CyMMe HOTeHOHA/J0B CRIH HLIO-
TOHRAHCKOro mpETmKeHnA (V) B menTpobe:xroi cmian (Q):

W=V+40. (I1.2.6)
TloTeRnman cuAH HBIOTOHAAHCKOTO . HPHTAKeHAA BHIMCIAETCH
no $opmyne
' V=1t S’ 8dt
= —
T

a OoTcHOMaa meHTpoberkHOH cHAM — mo (opMyle
. o
Q=5 (22+y?)

B COOTBETCTDMH ¢ 0003HaYeHMAME, UPHHAATHMA Aas puc. 11.2.1,
Naddepennpman moTeHmuasa CHJIN TA’KeCTE NpPH OepeMemeHHH
€/\MHATHON MacCH Ha OeCcKOHeYHO MAJHE OTPe30K ds

dW =g cos (g, s) ds, (1L.2.7)

The yron (g, s) — mOTNONHEHHEe 3eNMHATHOrO paceTosHAA Ao 1802
IlomyderEan dopMyaa 103BOAAET NOMYHATH TPOSKIIO CUITEL TAMKOC~
CTR Ha m000e NPOW3BONBHOS HAUpABICHUE 8,
B caMoM pese, mocKomBRy

geos(g, s)=¢gs

_aw
8s="75 *

aMeeM
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Mopmyna (11.2,7) nokaausaer TaKmke, Wro nnddepesnman noren-
unana pasen anddepernmmany paGor H, caefnoBaTeNbHO, pabora,
KOTOpYIO coBepmaeT CHJIA TAMeCTH ¢ ODH NePeMemleHHM elRAMYHOI
MacCH MGy TOYKaMR, HAXOQAMAMHCA Ha KOHeYHOM pacCTOSHEX,
papma pDAsHOCTH UOTEHOWANOB B 3TAX TOYKAX:

B
Wo—W, = [ gcos(g, s) ds. (11.2.8)
A
IMotennman CUIHN TAMKECTH HABIAESTCA d)'ynmmeﬁ,orpaimqeunoﬁ
[/}
W AenpepHpROd, Om EMeeT TpH NepBHe NPOW3BORHHE: L %

aw
5, KOTOpHe ABASIOTCA TAK:e ¢dyEromava BenpepwBEEMA. Onan-

9eCKRH MY cMECH Acen B3 dopmyn (11.2,5): onn ABIAIOTCA MPOCKOIAAMA
CHJB T/AKECTH HA OCH KOOPAMAAT.
IloTeBOMas CAAB THAMECTH AMeeT IMECTH BTOPLIX NPOW3RONHEIX:

92w 2w 2w 02w 2w oow -
02 ' gy? ' 9z ' drody' Dzoz' dydz '

TloTeRnman CANH TA’KecTA BO BHeIMHeM OpPOCTPAHCTBE OTHOCH-
TeAblIO0 00BeMa T YHOBAETBODSET YPaBHEHHIO

AW =202, (11.2.9)
a BO BHYTpeHHeM mpocTpaHcTBe (BOyTpd 00BeMa T)
AW = —4nfd 4 202, ) (11.2.10)

THe cnmnoloM A, HasHBaeMEIM omepaTopoM Jlamnaca (JIamyacHaHOM),
ofo3uavena cyMMa BTOPHIX HAaCTHHX MPOH3BOXHLIX OT HOTeHNHajNa

W azw atw

AW = Jdz? + oy + dzt *

IlockonsKky Brophle OPOU3BOJIRKE MOTEHONAJA CBA3aHH ¢ OJOT-
Bocteo (Popmyma (11.2.10)), T0 MOKEO CHENATH BHIBOX, 9TO BTOPLI®
npowasofasie W (anm, Mo KpaiiReir Mepe, OfHa H) HHMX) TOPHOAT Pa3phB
HeNPepHBHOCTH HAa BEMHOII NOBEPXHOCTH M BHYTpPH 3eMIM TaM, rje
OA0THOCTH UPHTArABalomAx Mace (6) MeHAeTcA CKagTHOM. :

[loteEnman cHAINM TraKecTH MNONHOCTBIO XapaKTepHayeT TpaBHTa-
OAOAHOe HOJe 3eMid, MOCKOJBKY BCerxa, D ciaydae HeoOXOXMMOCTH,
oo fopmynam (11.2,5) MOMKHO BLITHCAATH COCTABNAIMAE COJALI TAMECTH
(gx» gy» g:) 2 3HAA nx, mo dopmynaM (I11.2.2) n (I1.2.3) — peanumny
CAJILI TAM{ECTH g H ee HANpABJeHNe B MPOCTPAHCTBC,

I1.2.3. Canosple NuEMA, ypoOBEeHAKIE NOBEPXHOCTA

BaikHOM XxapaKTepUCTHKOH TPaBUTaLOHHOTO TOJA 3eMIN ABIA-
TCA CcRJI0BHe Jnann, CHIOBHMA, AJAO OTBECIBIMfA, JOBAAMA HOJS
CHJB T/JKECTH HA3HBAOTCHA TaKHe, KacaTeJpHEe K KOTODHM BO BCeX
TOUKaX COBNAAANT ¢ HANpanjeHHCM BeKTOpa CIH TmkecTH. Cumopne
JEEEY BHPAajsKalTCA BCIOAY HenpephlBHHIMA (YHRKOUAMA; AeNpepHBHO

262



MelHIOTCA E HAUPABAENHA KacaTeldbHLIX K CHIOBLIM JuHEAM. Bexrop
KpABH3ILL cHJI0BO JHHMA onpefenderca Oo gopMyie
v A [ W — oW .-]
’

p g Lozaz AR Tr
FIKO_‘_’ — enm‘lr{qm:u‘i BEeKTOp TIJIaBHOH HOPMaan KpHBOK, p — pajuyc
KPpUBHIBH CHJIOBOH JIMHUHN. .

Ha ocHoBaHFN NonydeHHOH (OPMYAH [fellaeM BHBOJ, 9To IOpH
repeceueHHI CAIOBOI JHHMel Macc ¢ DasMiYHEIMU OJIOTHOCTAMH €o
peKTOp KPMBUBHH OyIeT MeHAThCA CKaukoM. OnEako BHe Macc BTo-
pio NPOM3BOAHEe MOTeHNEana W HemlpephBHLI, a DOTOMY M CHIODHe
JIMHAH DHe MacC H3MEHAIOT CBOI0 KPHBHARY HeOpephIBHO.

CeMelicTBO YDPOBeHMHEIX IOBEPXHOCTell CHJL TAMeCTN TaKie  fB-
JAeTCH BAKIIOH xapalﬂepuc'mxoﬁ noJA CHAJLL TAMEeCTH. .

Yponennoit MOBEPXHOCTBI0 HAJHWBACTCA UOBEPXHOCTL PpAaBHOI'O
norexngiama, ee ypaBHEHHE AMEeeT BPH]

W (z, y, 3)=const. (I1.2.12)

IlpapaBad pasiuyHble 3Nav9eHAR NOCTOAHHOI, GymeM moaydgaTh
pasiildHKe YpOBeHHHe MOBEPXHOCTH. B '3aBHCEMOCTH OT BeJMIHHE
NOCTOAAMHOH YPOBeNINHe HOBePXHOCTH MOrYT NDOXOAATH BHe 3eMIH
NepecelkaTh €6 WJH Ke HAXO[UTHCA BHYTPH JeMim.

B xaknoli TOYKe YpPOBEBHOH II0BEPXHOCTH CHJA THKEeCTH Hanpa-
pleHA To HOpManwm X Hef.

Ecim emguHmanas Macca OymeT mepeMemaThcA BROJNb YPOBEHHOR
OOBePXHOCTH OPTOrOHalIbHO HaIPaBJeHWI0 CHJIM TAXKeCTH, TO B 3TOM
cayqae yroal (g, s) Bcerfa Gymer pasen 902 Torze Ha ocHoraunm dop-
myast (11.2.7) monydaem dW = 0, 1. e. OpE NBH:KeHEAHW IO YPOBEHHOH
moBepXHocTH paboTa He CORepPIMAETCA.

IlorepxHOCT: BOALI B CHOKOMHOM COCTOAHIN, HaXofiAmeicsa Nof
jleiicToAeM TOJBKO CILIK TAMECTH, CODHIAfaeT ¢ OFHOX M3 YpPODEHHHIX
MopepXHoCTeli, YpOBeHHAKe HOBEePXHOCTH HBIAIOTCA NOBepPXHOCTAMHE
PaBHOBECHA, OOCKOJBKY (laramomad CHJIH TAKeCTH IO KacaTelbHOR
K ypoBeNEo# moBepXHDOCTE B J060i ToUKe paBHA HYNI0, M, CleIoDa-
TeJLHO, He MOKeT BO3HHKHYTh HAKAKAX TaHTeHOEAJBHHX CHI, KOTO-
PHie Morny OH BH3BATHL NepeMeMEHMA BONHLIX MAcC IO €6 DOBePXHOCTH,

Onna M3 ypoBeHHHX MOBePXHOCTell HOOTEHIHAJA CHJIN THMKECTH,
COBOAJalOMaA B OTKPDHTOM OKeaHe ¢ HCBOZMYIEHHOH HOBEPXHOCTLIO
BO7InI, RA3HEIBAETCHA T €0 H I O M. i

Hannyme MaTepuKoB [IeIAT reomp Ha [Be YACTH: BHEITHIOK, COBIA-
AAWIIYI0 ¢ ypOBHeM OKeaHa, M BHYTPeHHIOI, IDOXOJAAIMYIO HOJ MaTe-
paxamy. 13 HeDpepLIBIOCTA MOTEHLMANA CHJBl TAKeCTH DHTeKaeT, 9TO
YPOBeHHLI¢ IIOBEPXHOCTH, KaK UPOXOJIAIIHe BHe Macc, TaK H Mepece-
Kalomne 3eMHYI0 OOBEPXHOCTh WMJIH HaXoAAIMHecd BHYTpH 3eMiHd, He
TCPIAT HUKAKMX pa3pHBOB, HaKIOH KacaTeJbHOH IJIOCKOCTH NPH
TiepeMemeHNy TOYLR KacaHMfg D0 YPOBCHHOH MOBePXHOCTH TaKHie Me-
lIAeTCA UelpepHIBHO. . :

Onwako KpuUBM3HA YPOBeHHOH LOBePXHOCTH, NePeceKamoliell CI0H
PasJIHIHOi NIOTHOCTH, OYNET M3MEHATHCHA CKAYKOM TaM, THE MeHseTCHd
CKAYKOM MJIOTHOCTH, JTO O0YCIOBN@HO TeM, H9TO KPHBM3HA YpOBeHIOX
TIODepXHOCTH ONpemeAseTCA BTOPHMH NPOH3BOAHHMH KOTeHUNAJa:

2 2 2
—E_OW cos? A4 cdad sin 24 4 i
P dz2 8z oy doy?

(11.2.11)

sinz 4, (11.2.13)
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TA@ p ~- Paguyc KPHBH3AE HODMAJBEOTO CeYeHHs YDOBEHHOH mOBEpX-
nocTH, A — yroi, ofpasyeMuii IIOCKOCTHbI0 HOPMAJLHOTO CeYeHHA
¢ OCBIO Z,

CremonaTesibHO, KDABU3HA TeOWIa B TeX Mecrax, rjie OH Hepece-
KaeT MATePOKOBH® MacChl, M3BMEIAETCA CKAYKOM, H NO3TOMY BCALO®
NPONOIKeHAe AHATATEYeCKAMA MeTONAMH IOBePXHOCTH IeOHAa BHYTPD
[PATATUBAIOINUX Macc He GYmeT cOOTBETCTBOBATD JeMCTBATEABHOMY IO-
J0KeHN0 reompa. Kpuemsny reompa Hemb3d OpejiCTaBUTH OJHOH ama-
amTEIecKoll PyHKOUei.

KpoMe TOro, ecTh eIle OfHA TPYAHOCTb, 3AKJANUANINASACA B TOM,
4TO HMOJOMKeHHe TeOHMfa, UPOXOHAINET0 OJ MaTepUKaM¥, HeBOIMOMKHO
TOYHO ONpejeJATH, He S8HAH SAaKOHA pAcHpefelcHHA=IIOTHEOCTEH B 3eM-
HOil Kope.

BusacaaM (uanYecKHil CMEIC] BTOPHIX OpOH3BOJHLIX HDOTeHIHAJa.
BoabMeM Haualo DPAMOYroJBHEX KOOPAWHAT B TOUKe M 3eMHOM Io-
pepxEOcTH., HampaBuM OCH £ OO OTReCHOH JHHHMA BHYTPbL JeMid,
a 0OCH £ N y — Ha CeBep H BOCTOK COOTBETCTBEHIIO.

Torga oYeBAIHO, 4TO

ow
oz &
02w .
TIpemcTaBuM BTOPYI HPOH3BEOAHYIO gz CACIYyOIM obpaaom;
BW 4 (W og
022 =W( 9z )=_dz_'

OTCIONa BHAHO, YTO 9Ta NPOHE3BOIAAA OpPe/CTABIAOT co0oii BepTHKAIL-
HHI TIpagBedT CHIH THAKeCTH.
IlepenricaB amaJdoOrMaHLIM 00PasoM NPOH3BOHEE

2w a(aw> 3

graoz oz \ 0z J_ o9z’
PW _ d (“6W>_ ay
dydz oy \ oz ) oy’

YGBH()IEEMGH B TOM, HTO 3T NPOW3BOJHLEIe XAPAKTEPHIYIOT H3MeHeRAHe
CHJN THAXECTH B I‘OpKBOHTaJIBHOﬁ NJIOCKOCTH; HOepBad — B HaIlpaBJioe-
HAY MepHOWAaHa, a BTOpad — B HaOpaBjeHWHA OEepPBOr0o BepTHHAJa.
Onn OOJAy9rJd HAAMEHOBAHU® I'OPM3CHTAMBHHX IpPaJlieHTOB CHIE TH-
HeCTH.

Tlonnum TOPH3OHTAJILHHEIM I'PATNEHTOM HABLIBAETCA reoMeTpuIecKand

- - —-
cymMa BeKTOpoB dg/dz u dg/dy, T. e. BekTOp dg/ds, yrasnBalomui Ha-
npaBieHAg, B KOTOPOM CHJa TAMeCTH BodpactaeTr (mam yOelraer) Oni-
cTpee Bcero. BeanumBa ero pasHa

a= V(@ +@) =V (&E) + ()

A YroJ ¢ OChI0 T, T. 0. aBEMYT, oNpefeaserca GopMyaoit

- og 2w
Oy oy 9z
BE=g = W

rrn dx 9z
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Bropie npomaBomune §2W/dz?, 8 *Wjoy?, 82W/9zdy, wax Mu
punern B gopmyne (11.2.13), xapaKTepA3Y0T KPUBUSHY HOPMANLEOTO
ceMClIUA YDOBEHOOM MOBepXHOCTH.

Mpenae B (11.2.13) A4 = 0, moaywmM

2W
-%—2—- —— —'f— (KpHBABHA MEePHNHOHAJLHOTO CEYeHHA),
z x
n W g (xpmBM3HA CedeHHA YPOBeHHOH MoBepx-
apn A =§‘ 'a‘yz' - Py HOCTH TLJIOCKOCTBHIO IEePBOT0 BepTiiKaJia).

11.2.4. BeprAkaXnHblii CPATAEHT CHALI TMKECTH

Ipusenem $opMyny s BHIMCIeHWA BePTHKANBIOr0 IpajgHeHTa
CHAW TAMKECTH, KOTOPOil ynoOGHO MONB3OBAThCS B TeX CAYIamX, KOTAA
KpUDW3HK HOPMAJIBHEIX CedeHHil ypOBeLHOH IT0BePXHOCTH OLIBaioOT
N3BeCTHLI.

Tlopcragur B (11.2.10) sHavenns mponasogEnx A2W/9xz2 o 82 W/ay?,
monyuellHble BHINe, NakmeM

ow 1,1
T = tattg (—px—-}-ﬁ) — 4afd. (11.2.14)

TlonyseEran ¢opMyna HOKAa3LIBaeT B3aBHUCAMOCTbL BePTHKAIBIOro
rpagMeHTa CHJH TAKECTH OT IUIOTHOCTH.

Orcofla clemyer, 9T0 PpefyOEpOBaHEMe CHJILI THAMKECTH BHYTPH
IPETATMBAIOINHMI MACC HeBO3MOKHO RHIONRATH TOTHO Ge3 MeTasbloro
JAaHHMA 3aKOHA pacOpefielleHEA OIOTHOCTE.

Hamporss, Bo BHemBeM OPOCTPAHCTBE, TI/ie DPUTATABAIOMEE
MAcCH OTCYTCTBYIOT 1 § = 0, peiynMpoBaBEe CAJILL TAMKECTH BOBMOKHO.

[1.2.5. PasHoeTs NOTEBHANOB. Op'roué'rpn-leenau BBICOTA

Ilaa ompepelieHAs pasHOCTH MOTOHOHANA CHWIIR THKeCTH OTHOCH-
TeJbHO CPefjHEId YPOBHA MOPA HCOOAB3YIOTCA Pe3ydbTATH reoMeTpH-
4eCKOT0 HHBeJIAPOBARMA.

Tockonnky mpa reoMerpHYeCKOM HEBEIMDOBAHAA N3MePAITCA He
NaKJIOHHLE OTpeSKA ds 3eMHOM HMOBePXHOCTH, & OTPe3KA HOpMaxm dn
M@Ky YPOREHHHIMH HOBEPXHOCTAMM CHJIH TAMKEeCTH, DONYydaeMue KaK
Pa3HOCTA oOTcuetoP dh DO peiixaM, TO, HCIOAL3YA COOTHONEHHO
(puc. 11.2.2)

dn = —ds cos (g, s),

npnsefem Qopmyay (11.2.7) x Bugy
dW=—gdn. (I1.2.15)
Bemmuuny dn MomHO paccMaTpEBAaThH KR 3ieMeHTAPIOe Ipe-
Bulmenne dh Menry ABYMA GecKoHedno G/IM3KAMHE yPOBeHHHIME OOBEpX-

Hocramu, Iloaromy B dopmyne (11.2.15) BenmumEy drn MOSKHO 8aMeBHTB
BeTHIuHOR dh.
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Marerpapya (11.2.15) l_inons X0fa HOBEJIEPOBAHEA OT HCXOJHOTO
nyHEKTa EABeanporanan — $yrmrora 0 go penepa B, monyuny hopMyny
01A BHYMCIEHAA Pa3HOCTH DOTeHNHAJOB MOuAY STHMH TOTKAMHA

B
Wy—Wo=— | g dh. (11.2.16)
0

Na (11.2.15) caenyer, aro

aw
g=— (11.2.17)

T. 6. CHJIA TAMKECTH eCTH UPOHN3BOARAA OT HOTeHNNAaJa, B3ATAA OO0 HaNpa-
BlleHAI0 BHemDeid HOpMaAIH K yponeuuoﬁ TOBePXROCTH CHJIN TAMKECTH,

n
§
ds
an Pusevecxan
nolzpxuocms
oMU
{g,5).
./ 9 feoud

- L\Muuemﬂ
g / Januncoud
Puc. 11.2.2 Puc, I1.2.3

Paccroanme Mmexny O6aA3KHMA ypoBeHHBIMH KOBepXHOCTAMH 00-
PaTHO NpPOMOPUHEOHANBHO BeJWdNHe CHJBL TAMXeCTH B JaHHOL TOdKe,
Heiictontensno, n3 (I11.2,15) creayer

dn=—%. (11.2.18)

Tax xaK cHna T#:KeCTH HA YpPORCTHOIl HDOBEPXHOCTV HeMOCTOSIHHA,
TO N PACCTOMHHMG MEE;y ADYMA YPOBEHNEIMA NOBEPXNOCTAMH B PABNHX
MecTaX pasaduHO, IIOCKOJNBKY CHila TARCCTH YBeJANUNBACTCA OT DKBa-
TOpa K HOJIcaM, TO B HaupaBIeOMA DOJIOCOB YPOBemAHE MOBEPXHOCTA
cbamKatoTcd, a B HalpaBleNHE dKBATOPa YMANAITCA APYT OT fApyra.

Mmenno senepcTBEe HemapasyeldpHOCTH YPOBEHHHIX HDOBOPXHOCTEH
CHAL TAMKeCTH CyMMa B3JeMeHTapHEIX DOpEBHINEHHH MeHRY ABYMA
TOYKAMH 36MOOIT TODNepXHOCTH He ONpeleAAeTcA OXHO3HAYHO, OHA
BABPCHT OT NANDaBJeHNA, OO KOTOPOMY HPpOJOKeH HEBeJINPHHH XOf.

Hna ompefcnenna KoHeyHO# BeJAMIMHHL OTpedKa CHJIOBOM JMHEA
He, 3akmwueHHOro Mexny JBYMA YDPOBeHHLIMA IIOBOPXHOCTAMH CH-
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au Tsoxeetn W= W, n W= W, (puc. 11.2.3), nporHTerpupyeM
pupaskenme (11.2.15) ppoan cunonod nmama MM':

M M
Wyu—Wo= — 5‘ gdh=—gm 5‘ dh = —gn HE.
M’ M
Orcrona
Wo—Wy

gm

rie gm — CpPeAHe® BHATENHe CHJIBL TAMKecTH Ha orpeske MM',

3aMeTAM, 9TO OTPE3OK CUJIOBOM JMHHUI MOKHO IIPHEATL 3a OTPedOK
HOpMalA K YypoBeHHOiH mosepxmoctm W = W, NOCKGIbKY pasHuma
MeKY OTAME OTPe3KaME RasKe IPA PacCTOAHMAX MEKAY TO4Kamum M
n M’ nopapka 10 M cocrapismer Menee 0,01 mm.

TlonyuaeEHaA 8Aech BHICOTa TOYKA M Haj ypoBHeM MOpPA HAJLI-
paeTcsl OPTOMOTPHYEeCKOHN BHCOTOMA HAmeke g mag H
o3HavaeT, 9TO AAA ee oOpefelleHUs TpPeOYeTcn IHATHL CPCAHee BHAYEHMS
peifcTBNTeNHHOM CHIHE TAXECTH Ha OTpe3ke MM'.

QopMy.Ty A OPTOMETPHUECKOH BHICOTHL MOXKHO IamAcaTh HMHade:

M
1

Hé=—\ gdh.
gm g

HE =

, (11.2.19)

M
NuTterpan j gdh MoKeT ORITH TOYHO BHIYNCHeH. Jlna 3T0r0 HYKHO,

0
a106H Mexny ¢yrmrTokoM O m myEkKToM M OHI mpPOJOMKeE HUBeJHp-
HH XOf[, KOTOPHWI{ AACT BOBMOKHOCTh MOJYYHTEH BeIHIHHK HUBEIIIPHEIX
npepnmienwix dk, B 9TO0H B TOYKAX BTOr0 Xofa OLLIM HaMepeHH BHade-
s cEIH TmxKectH g. CpeHee e 8HaYOHNe CHIILI TAKECTH gy, Ha OTpedKe
MM’ HewssecTHO. [{JIf ero ompefedeEusA HeoOXOQMMO HCHOJBIOBATH
FlaHHHE O CTPORHMH BepXHHX cJ0eB JeMJH, KOTOpHe B GOINBIIMHCTBO
clydaeB OTCYTCTBYIOT. Ilo 9Toil mpuumie clicteMa OPTOMeTPHYECKHX
BrcoT B CCCP 1 B pApme APYyrux cTpaH He NpAMeHAETCA.

11.2.6. IIpoGaema ompenesienEA BHEUIHETO
rPaBHTALMOIHOrNG NoAA H urypn 3eman

Jna onpepenenna urypu Jemanm TpebyercA 3HaHme ee INOTeH-
mnana W. OjHake BHYMCAATL DoTeAudan 3eMun mo dopmyne (I11.2.6)
B HacToAIlee BpeMA He IHpefCTABIAeTCH BOZMOMKHHIM, TAK KaK B Hee
BXOJNT NOTEeHNHAN HLIOTOHRAHCKOrO ODPHTAKeNHA V, BaBACAMAA OT
naorrocTd 6. Towmmit jKe 3aKOm M3MeHeRNA MIOTHOCTH BIYTPH 3eMIH
HaM HeH3BecTeH. I1[09TOMY NpH WAYdeHHH I'PABITALNOHHOIO MOJA
JeMIM yuYenmM UPUXOMAOCh HCNOML3OBATH Te MJIM MHLe THIIOTe3H
0 ee BHYTDPeHHeM CTDOeHHN.

B 1849 r, naMevaTennuHil aRrTaEitcKAl yuenuit CTOKC NoJIIOCTLIO
OCBOGOANI TeOpHI0 OT EeOGXONEMOCTH NPHMBIeYEHHH KaKux-nuGo TH-
H0Te3 0 BHYTpeHHEM CTPOeHNN 3eMIA OPH M3YYeHHH ee (QArYpH, OH
M0Kas3ax, 4T0 BHemMHW HOTEHNWAN JeMiad MOMKeT OHTH Ompepenen
Ue3aBNCAMO OT ILIOTHOCTH.

B ocmone Teopermueckux mecaepopanmit CToKca JeKAT ero aHAaMe-
EUTag TeopeMa, KOTOpaA ModeT OuTh copMyniipoBama cliefyiomuM
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o6pasos: ecim M3BecTHAa ofmax Macca ILIANETH, YIJIOBAas CKOPOCTH
ee DpamCHAA I fopma BHeIHell YpOBeNHON NOBepXHOCTH [OTeHIAATa
CHAH TAMKeCTH, UEJIAKOM OXBATHBAIONAA BCe IPMTATMBAKIMe MACCH,
o TOTEOIUA] CHIL TSUKECTH H CaMa CHJIa THKeCTH ONpPeAelAloTcH
0IRO03HAYHO KAK RO BCeM BHeMHEeM UPOCTPAaHCTBE, TaK M Ha caMoil
0BepXHOCTH YDPOBHA.

Moskuo 0000mmTe TeopeMy Crokca, PacnpoCTpaHMB ee Ha Ppranm-
wecKyI0 NOBEPXHOCTE TJIAHETH (BMecTO BHEINHeH YPOBeHHOH NoBepx-
[HOCTA C€Y0TaeTCA M3BeCTHOH camMa NOBePXHOCTh miaHerH). Tonagpko
B 9TOM cjyyae Heo0xognMo 8HAThb Ha ee MOBCPXHOCTH NpWMpalienwo
DOTEHNHAKA CHIB TMKECTH OTHOCUTEJBHO KaKoro-nmbo HadvalbHOTO
nyuxra O.

Teopema CTOKca ycTaHaBJUDaeT NPHHMUOHMAJILHYI0 BOSMOKHOCTH
onpepelenns moTennuaina W HesaBACHMO OT HJOTHOCTH, OfHAKO OHa
He 0TPeudeT Ha BOMPOC, KAK MOMeT GWTHL pelueHa sta 3afada jas mgan-
Hofi KOHKDETHOHX YpOBeHHOW NopepxHocTw. PemleHWe 3TOro Bompoca
cocTaBlfeT TaK HasuBaeMyw npoGnemy Crokca.

B ofmeM sHfe, T. . AAA JN1000# NPOA3BONBUOE YPOBEHHOMH HORepX-
socti, npobmema CToKca BBHY ee HCKIIOUHTONBHOM TPYRHOCTH He
pemesa Ao cmx nop. Hwmemorca pemenus upobnemsl Crokca pansm He-
KOTOpHIX HanboJee NPOCTHX NOBepXHOCTElH, B 9aCTIOCTH AJA 3/HICON A
ppameRns.

CrolcoM 6GHma peweHa B ofpaTHasA 3afada, COCTOAIAA B OIpe-
fenennn $oOpME BHeIINed YPOReHIIOM HOBEPXHOCTH CHIH TAXKECTH
[ BHeWIHero UOTEHIHAJa OPH YCAODHH, €CJNM 13DeCTHH YIA0Baf CKO-
POCTb BpaIleHNA, 3NadeHUA CUIIH TAKeCTH 0 HoTcHOUana W, Ha moBepx-
HOCTH YDOBHA.

Pemerne Gpio monyseHo CTOKCOM IDH NpPeJIOMEHOHW, 4YTO HCKO-
MBIl BHemHHWA moteHUMan W focTaTouHO GAN3OK K HEKOTOPOMY BcHO-
MorateALHOMY HoTeHunany U, HasHBaeMOMY HODPMAJbHEIM.

" HopMaabpHH DOTeOIHAA 3af&eTCAH. :

TaxuM obpasoM, b 3apade CToKca oupejesIOAHI0 MOAJEKAT JNHIND
manste sesuaunl W — U = T, KBagpataMH KOTOPhIX MOKRIOO DpeHe-
6peus.

Crporo roBOPA, JJiA oNpefelleNAA OOTeHIHala 3eMAH W (OpME
reoHfa HelbL3d Henoldn3oBarh 3afadyy CroKeca, TaK KaK, BO-OPDHIX,
reonj Ne YIOBJETBOPAET YCIOBHAM TeopeMu CToKca, OH He ABISeTCA
pHemHel YPOBEHHOHR IOHePXHOCTHIO W HaJ HHM BO3BHIIAKIOTCA MaCCLl
MATEPHKOB M, BO-BTOPHX, W3MepeHHA CHJAN TAMECTH OPOHMABORATCA
Ha manvecKoli MOBepXHOCTH 3em.id, a He Ha reomiue.

Toatomy M. C., Monogencrmit (1945 r.) openiona He CBA3WBATH
sajaun reofesnu @ Teopun Erypu JeMam ¢ mpoGaemoii onpenciacHAA
duryps Teompa.

3anaga reopeaun, mo Muicanm M. C, Monogenckoro, pomrna sarumo-~
9aThCA b onpefeliednn QUAHYecKON MOBePXHOCTH 3eMJH ¥ BUELTHEro
rpasataumonHoro noiad. M. C. MoJopgemncKknii noKkesad, 910 8Ty 8ajaty
MOKHO pelIMTL NPHHIHIHAJBHO CTpPOro, Ge3 IPHBIETCHHA KAKHX-
nE6o rumore3 O BHYTpeHHeM CTPOSHAH JeMIH.

Pemenne cHopMyIEpOBAHHON BHIe 3afaud OHUIO DOAYYello
M. C, MoioneHcKuM HpH OpENOONOMNeHAN, YT0 BHOIIEH NOTERNMAN
demuu W 6amaok Kk H3BeCTHOMY HOpMalLHOMY norteRmmany U. Kak
7 B Bajage CToKca, B 9TOM ciydae OMpee/leHHI0 MOjIeKaT HeOONBIMD
seananuny 7 = W — [, 3rta Beamunna T MoJydusaa HasBaHEHE BO3MY-
MAKIero NoTeHNEala JeMJH.
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L. HOPMAJIbDHOE FPABIITAINMOHHOE IIOJE 3EMJHN

11.2.7. HopMaapneifi moTernmaa 3emam,
HOPMAJIBEAA CHIA TAKECTH

3a HOpMAJbHMA Dortenmuan U 3eMian npunnMaercsa JOTeNIEail
ypOBEIHOTO DILIHICONAR (YPOBeHHEIM HABHIBAETCHA BILIHICOMT, ¥ Ko-
TOPOTO DUELIHAA IOBEPXHOCTh HBIACTCH YPOBCHHON MOBEPXHOCTHIO
ciIIbl TKECTH ¥, CIelOBATCIALHO, B KaKIOH TOYKe KOTODOH cita Ts-
JiecTH HANpaBleHA MO HOPMaJm), KOTOPLil HacToNeko 61d3Ko npencTa-
gyl OB eHCTBATeNBHEI BHeINHHE MoTeRuuan W, 4ro0H KpapgpaTaMn
Maqux pennuaH T = W — U Mossuo 6buio upexeGpeds.

TloTeHuuag TAKOTO SNANICOHAA OIpefieIAeTCSA B pPe3yIbTaTe pe-
menng npobaembl Ctoxca. IpoGiema aTa Moer OHTH ¢chopPMyIHPOBAHA
caenyomuM o6pasoM: mycTe dopMa YpOBeHHOTO DINMICOMEA ONpemc-
NAeTCH ypaBHeHHeM

z2+4 y2
24

z2
pr =1

UspectHn ero ofmas Macca M W yTa0Bad CKOPOCTh BpAallgHUsA Q.
OupepneleH10 TOJIeKAT MOTEHIHAJ M cyjla TAXKECTH ITOT0 JLINICOBIA
Kak BO BCeM BHeIIHeM IIPOCTPAHCTBe, TAK U HAa CaMOH IOBepXHOCTH
JIAAICOHfA.

TlpnseneM maubosee Ba;KHLE COOTHOMEHHE/ MEKAY IapaMeTpaMm
YpOBEeIIHOTO 3JJIMIICOMAA.

Cruna TAMeCcTA 11a TOBePXHOCTH YDPOBEHHOTO 3JJIMICONAA, HA3H-
paeMasg HODMAJABLHOH CHIOM TAMeCTH, H3MeHAETCA IO BAaKOHY, YCTAIo-
BIGHHOMY HTalbAHCKEM TreofeamcToM CoMEIbAHA:

ay, cos? B} byp sin2 B
V a2 cos? B4-b2sin2 B

rie B — reope3mdecKafs IOAPOTA, Y, — HOPMalbnmaA CHIA TAKeCTH
HA OKBATOPe BINHAICOMIA, ¥p — HOPMANBHAS CHJa TAKECTH Ba 10JII0Ce
3IMANCONA, 4 B b — GOJbIIafd M Majad HOJIYOCH BJIIAMICONAA.

®opmyna CoManbaARa HeymnoGHA xiis prudcienwmii, Ecam pasio-
IKATh €0 B PAM, TO HOAy4YnM Oprbiammensynw dopMyry (C TOIHOCTBIO
A0 MaJlHX BTOPOTO HOPAAKa), YA0OHYI AJA BHYHCAEHMIL:

Yo= , (11.2.20)

Yo="e (1P sin2 B — p; sin2 2B), (11.2.24)
rne

—¥r—Ye N SO

p= g Br=—g-a2+—of. (11.2.22)

Qopmyna (11.2.21) rasusaetca dopmymoit Kiepo ¢ Manmmn Bean-
SUHaAMA BYOpOTO oopAnxKa.

11.2.8. CoorHoumcHMA MeKAY DapaMeTpaMmn
YPORCHHOIO DJIAIICOHA

Mesxny $opMo#i ypoBeHHOTO BJJNKICOHAA, YTIOBOE CKOPOCTDLIO
CT0 BpaNleHUA W BHAYCHHAMH CHJH THECTH HA IOJIOCE M HA DKBAaTOpe
CyMeCTRY®OT CTPOraA MaTeMATHYeCKAaf 3aBHCAMOCTB, OTKPHTAA HTANbAII-
CREM  ygermM IImmertu. JlaAa ynoGersa PWMYHCTeHME HOIYIeHEYIO
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Mupertu $opMyny PAaCcKIAfHBAT B PAA OO CTelMedAM CHATHA o,
opaBofisl ee Kk BHAY ‘

5 17
@+ =—-g— o, (I1.2.23)
e
2,
g = (11.2.24)
Ye

9ra $opMyna HMeeT BA)KHO® BHAYCHH® IJIA TeoledAm: oHa II03-
BOJISIET ONpeJeNdATL ciKaTHe 3eMim

5
PR
o= (11.2.25)
1+—1Tq

Ilna ompegenenns o, no dopmyrne (I1.2.25) xosdduumenr HopMaIp-
Hojt $opMyan f momxerE OHTH OMperelen M3 HaOMIONeER# CRIH TMie-
CTH, BEJNYNRY ¢ MOJKHO CUNTATEL MAA 3eMIH BeJOYAHON M3BeCTHOM,

HabnonednaA cnaw T/HKeCTH OPOM3BONATCA KAK Ha KOBTHHONTAX,
TaK M Ha HOBepXHOCTH MOpeil I OKeaHOB, IIOITOMY eCTECTBOHHO, UTO
CIKaTNIe o, OLPeMNeTeHOC HA OCHOBANHH Teopemel KHiepo, ny4ame xa-
parrepnayeT QUrypy 3eMAM B LeJ0M, 9eM C3KaTHe, DLIBOJIMOE IO pe-
3yJapTaTaM rPaflycHbIX A3MepeHMil, MOKPHIBAOIMUX JHIIb MaTePHKOBYIO
gacth 3eMin, T. €. MPEMEPHO !/; Beeil ee moBepxHOCTH,

3HaveHlle HOPMAJLHOrO NMOTeHIHana Uy Ha MOBePXHOCTH ypOBeH-
HOro 3JUIHUCOHAA onpefensercA dopmyon

2 1 8
U0=?ed ('1—?@—-—3—&2—'——105 a’d .. -)+

+_16Lm2a2(1_—24—a 236 aZ—...). (11.2.26)

7T 2695
Macea aaanmconga M puaucagerca no HopMyne
3 5 1
= q2 _— —_—n2a3 —_—— Y — —— 2
1M = a2y, (1—0) +—- w2 (1 o ), (I1.2.27)

ITpasegeM eme (opMyNy AAA OUpeAcieHHA DPa3SHOCTH MOMECITOR
AHEPNAH BJLIOOCOAAA

3f (C— A) = [Ma2 (20— 0?) — 0245 (1——a+——oc2—. .
(112.28)

W3 ceME napaMeTpoB, oOUpefeJAKRIIAX HOPMAABLHHE HOTCHIAAN
3eman (v, a, M, Uy, o, B, ©), JOCTATOYHO BHATH TOJABKO 9ETHPO,
n60, NCHOILAYA npHpeseHBhe Bume dopmyaw [(11.2.23, 11.2.26 m
11,2,27)], MOXHO DOAYYHTH OCTANLHEe,

B DuBOAAX DO MaHHEIM HA3eMHHX HaMePeRdi B KayeCTBe HCXOZHHIX
napaMeTpoB OPHAHEMAKT 4, &, ® H Ye,
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Bollblylo HoAYOCh a W CKaTHe oo GepyT TaKuMm e, KaK W s
pedepeHi-a/IHICOM)a, TPABATOLO B KauecTbe NODEPXHOCTH OTHOCH-
MOCTA, Ha KOTOPYIO HPOEKTHDPYIOTCS TPUAHIYJANNMOIHAR COTH.

Tax, B CCCP u cTpanax HaponHOi IeMOKpaTiH B KauecTBe pedepeni-
paalMCcONAa TPREHAT pedepenn-ainunconn Kpacopckoro (1942 r.),
napaMeTpH KOTOpPOro

a=06378 245 M,
a=1:298,3.
Ecan sxe pedb maer of M3yTeHHR Beeil Hamedl IVTaHeTH B 1IeJI0M,
ro 1eIecoo0pasao UPHHATL mapaMeTpH oOIMET0 3eMHOrO BJUIHIICOMAA,
XIV Temepansmaa accambiesa MemIyHAPOMHOrO I€OMeIMIECKOTO H

reofnzngeckoro cowsa B 1967 r. pexoMeHf0OBaNa B KadecTBe NapaMer-
poB o0Iero 3eMmore JJJIWICOHAA CaeiyIOImHe:

a=062378 160 M,
a=1:298,15.
VYriaoBas CKOPOCTh ©® BPameHHMA 3eMIIN BHYHCAMETcA OO0 dopMye

_
_n

o ’

rie n = 86164,09 — 9mcno cpelHAX CeKYHHI B 3Be3JHBIX CYTKAX.
IKBaTOPHAIBEAA HOCTOAHHAA Y, ONPefelAeTcsA HO JAHHLIM MHpO-
BO#l TpaBUMeTPHYECKOH CBOMKH.

11.2.9. HopMansaan QopMy:Ia CHIR TAKECTH

B CopercroMm Cowse AIA BHUIICIEHNS HOPMANBLHOH CHJIE TILHECTI
npaoaTta gopmyna eanmepra (1901—1909 rr.) .

Yo = 978,030 (1-+0,005302 sin2 B —0,000007 sin2 2B),

Hcnonbzopaume 3101t HopMyinl oOBACHARTCA TeM 0GCTOATENLCTBOM,
uTO CatHe, cooTBercTByomlee koaddunmenty P = 0,005302, onope-
nexepHoMy [elibMepTOM, OpAKTHYeCKH COBNAJ@eT cO CHATHeM 3JIAN-
coma Kpacopckoro (mo TeneMepry o = 1 : 298,2).

IHocronsErle ¥, m P onpenelenn TlexpMepToM DO pesyIbTaTaM
TpapEMeTpMIeCKoll CHEMKR TOTO PpeMenH, Koabdmuuent P, moaywen
TeOPeTHYSCKA,

11.2.10. BepruransHeili rpagHeAT HOPMAABUOM CHIE TKCCTH
I KPHBH3HA CHJIOBOi AMHHM HOPMANBHOTO MOIA

Tlpn pegyunpoBaEAM HOPMANBHOM CHNH T/HECTH ¢ OfHOH ypo-
BeHHOH IIQBEPXIOCTH Ha APYTYIO NPUXOAUTCA MOIBIOBATHCA €6 Bep-
THKAJBHLM T'DagMeHTOM, BLIMHCAAeMHM o GopMyle

Al

= —0,30855 (14-0,00071 cos 2B) mran/u,

8[leck » — HaNpaBl¢HHe BHeNIHe# K YPODeHHEOMY DJITHICOMAY HOPMaJn.
BeproKaanEmi rpagAeHT HOPMAJBLHOM CHJIB TAMECTH B OYCHD
C1aboil cTemeEE 3aBHCAT OT MMpOTH LYHKTa, Il03TOMY Hpm MaaHX
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BHATUEHHAX BLICOT BTODOH WIeH MOKEO He YIHTHBATL M 3HAYCHHE HOp-
MAJBHOH CHJH TSKCCTH Ha BEIcOTe H maj sanuncouaoM (BHcOTH H or-
CIMTHBAIOTCA [0 HANPaBJIeHUI0 HOpMall K UIMICOHAY) BLIIHCIATL
oo gopmyne

Y=Yo— % H =v¢—0,0003086H,

acnn H DHpakaTh B MeTpax, HOPMaJBHYK CHIY THHeCTH — B Tajax.
JAaK MAHYC YKadkBaeT, YTO DPH HOJOMKHTENbHHX BHICOTAX HAX 9J-
JMICONAOM MONPaBKa B HOPMANBHYK CHIY TAMECTH 3a BHICOTY Oymer
OTpHEUATENBHOMA.

Kpupnsra CHJIOBOH JHUAH NOPMalbHOrO IHOJA OpeNeliAeTCa
mo dopMyne

1 _ B .
—p-——TstB,

rge R — cpepmumit pagmyc 3eman.

CuoBag IMHAA HOPMANKLHOTO HOJNA, B OTIHYAe OT CAJIOBOH NHANH
REHCTBHUTENLHOrO MOJA 3eMin, — IJIOCKaA KpHPaf, Beerya Je:Kamas
B DJIOCKOCTHM MepHAHAEA W OOpameHHaA BOTHYTOCTBIO K nofmcy. Ilo-
CKOJERY f§ sABNAeTCH BEJMYAHOH HOPARKA CHHATHA o, 3AII0TAEM, ITO
ga,uuyc KDUBUBHEL CHIOBO} JvHuE npuMepHO B 200 pa3 Goxnme paguyca

eMJId,

B. BEJNYHHbI, XAPARTEPH3YIOIIWE OTJIHYHE
HEVMCTBATFJILHOTO IT0J151 3EMJIA OT HOPMAJILHOI'O

I1.2.11. Bosmymalomuii moreHman

Ilpr moMomu BoaMymaminero MOTeHNMATA OOPedeldATCA OTCTYN-
TeEUA (U3NYecKOd NMOBEPXHOCTA 3eMIM OT YPOBEGHHOTO 3JIIMIICOHAA.

Ecan nmo ananzormu ¢ opmynoi (11.2.6) maa meficTBHTedBHOIO
moTeHLHaNa 3eMJM ITpefCcTABMTHL HOPMAJBHLIA MOTeHIMal Kak U =
=V3 -4 @ rue V> — noTeAmMAaa DPUTAKEHHA YPOBEHHOIO BILIAIICOMNA,
a () — noreHmuan ero HeRTpode/KUoi CHIIK, W B3ATh Pa3HOCTh Meskny W
7 U, 10 monyyuM cjejyiomee BRHIpaKeHHe OJAA BOSMYDIQIOOET0 IOTeH-
nuania;

T=({V-—V3)4+(Q—¢%.

Kax pmaEo, BeJHYANA BOMYIIAKMEro NOTEHNHAAJNA CYIIECTBEEHO
aaBHCHT OT BmOOpa HOPMAJBHOI'O HOTPHINANa, OT TOr0, KaKod 3i-
IHOCOMR B3AT B KadecTBe YPOBEHHOro. [JlesIo B TOM, YTO B KadecrBe
YPOBEHHOr0 JIJIHMNCOMAA MOeT OLTh B3AT oOmMUA 8eMHOH 3IIHIICOHA,
a MomeT ObiTh M pedepeHI-3JITHICONL,

ITox o0mmM 3eMOWM BJIHOCOMAOM MOHWMAETCA SIAOCONH, ¥ KO-
TOPOTO LEHTP MAacC COBMCMIEH ¢ LEHTPOM MacC 3eMJM B OCA BpAIleHHA
COBIIAJAIOT, Macca DJUIANCONAA paBHEA Macce 3Jemnu, noreHuwan U,
HA TOBEPXHOCTH DIANICONAA Daven HOTeHNMaldy 3eMiIu B (YTIITOKe
(W,) m pa3sHoCTb MeXJy 2KBATOPHMAJBHHIM H TOJAPHWM MOMEHTAMH
MHeDOHD BJIJINNCORAA PAaBHA DA3HOCTH MEMXUY Cpe/(HMM H3 3JKBaTODM-
QNBHEIX B NOJADHBIM MOMEHTAMHA HHEpIUH JeMJH,
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PedepeHu-aIInconf, — MOBEPXHOCTb OTHOCHMOCTYH, HOPHMHATAA AJA
o6paboTHA TPHAHIYJSLMA RAHIOR CTPAHH, OPHEHTHPYETCH B Tele 3eM-
au pHave, VX neHTPH Mace He COBMAJAlOT, a OCh BPAalleHUA BIJIMOCOU/A
papaJilelicHa Ocll BpameHEA 3eMan.

Ecin B KayecTBE YpOBEHHOTO JIIMICOHNA B3AT OOMAE 3eMHOI
anAnticons, T0 Q = @2, ecnu e B3AT pedepeHi-3AAANCOEA, TO B 06-
meM ciaygae Q 5= Q°. OpHaKko, y4YWTHBAaA, 9TO PacCTOAHAE MeMHy
oCAMN BpalieBAA DIHICONAA W 3eMun Malo (Dopsaxka 100 M), MOMHO
oTAM pasiAgneM mupeHeOpeds.

Taxum ofpa3oM, DpAXoguM K BHIBOAY, UTO BO BCEX CIYUAfiX BO3-
MYMAMIA NOTeHNHAN MOMKHO ONpefleiATh KAK PASHOCTh UOTeHIAAIOB
OpATAKeHUA 3eMAd W 3JJUIAICOMAA

T=V-—-Vo,

Bosmymarmomuii. moteBnHax ofAafnaer BCOMH CBOMCTBAMH MOTOH-
unajia TNpATAKeHnsa., B =acrAOCTH, BO BHeITHeM HPOCTPAHCTBE BOIMY-
maUAi DoTeNOHAl ABJIAETCA TapMoHMdYecKoil dynkmumeir, T. e. yAOB-
fAeTBOpreT ypasEeHHI0 Jlamnaca AT = 0.

BosMymaplnnit moTeHuuaa He MOMeT OHTH HemOCpe[CTBeHHO
u3Mepel, ONHAKO B TOYKAX (UBHIeCKOH MOBEePXHOCTE 3eMJIE OH MONieT
OLITh DHIDaXKeHd 4YePo3 BeJNYWHE, HaXoJAMLle H3 HaMepeHHIH.

YcaoBue, KOTOPOMY AOMEeH YAOBJETBODATh BO3MYMAWIIHME NO-
TeHLUa)] B TOYKaX (PMBMYeCKOH DOPEepXHOCTE JeMJM, HA3EBaeTcA Irpa-
UAYHLIM, WJIA KDaeBEIM.

Oupejieerre BO3MYIMAOMero MOTEHLUAAJa CBOXHETCA K PpeleHArO
ypasuenus Jlanmaca AT = 0 takmM o6paszoM, 9700 HaiileHHO® 3Ha-
qeHue T B TOYKax (UINYeCKOA TOBEPXHOCTH 3eMIH YNOBJIETBOPAINO
rpaumgHoMy (KpaeBoMy) yciopdw. Illomo6HEe 8aXauE HA3HBAKTCA
KpaeBRIMi 3aJadaMHI TeOpHMH TNOTeBIHaIa,

11.2.12. Yknonemms oTReca

Benencreme oriEuns peficTBATEeNHHOr0 TpPABATANMOHMOTO NONSA
Bemng OT HOPMAJIBHOIO, 06YCIOBIGHHOTO HeNPABHILHKEM CTPOCHAEM
HAmIe TJIaHeTH M CHOKHOCThI0 ee (PUrypH, HaNpaBieHNe NeHCTBA-
TCIBHOH CHJIN TAMeCTH g (OTBOCHOR JVHWM) B HaHHOH TouKe M uoBepx-
HOCTHL 3eMAu He 6yfeT COBNMAAaTh ¢ HanpaBieHHEM HOPMAJIBHOH CHIIB
TAMECTH Yy B TOH Ke TOUKe.

Yron MeKHYy HaUpaBjen¥ieM OTBECHOH JHHHEM M HanpaBieHHeM
HOPMaNBHOM CHJIEL TAKECTH B TOR )Ke TOUKe HA3LIBAETCA TpaBH -
MeTFPF[‘lecKHM YVKIOHeHHEeM OTBeCHOH JHHHAM

DJieOlle YKJAOHEeHWs oTeeca Hal/lomaeTca moBcemecTHo. B pas-
HAMHLIX 06/1aCTAX BeINIMHH YRIOHEHWA OTBECA COCTADJIAIOT HECKOALKO
CeKYII, a4 B ropax MOTyT foXomuTs fo 1’. Bememerene aroro acTpoEO-
MAryeckme KoopamEATH (P, A) TOYEK 3eMHOI IOBEPXHOCTH OTIRIANTCA
OT reomesduecknx (B, L).

[Tarcem

B=¢—E—AB
P—t }, (11.2.29)

L=A—mnseco

FEe § — mpoeruma yKiomeHma oTBeca Ha MIOCKOCTH MOPAIMAHA, 1) —
HPOSKUMA YKIOHEHKA OTBeca HA WJIOCKOCTh OEepBOro BepTuKada, AB —

273



NonpaBKa 3a KPHWBN3HY CHJIOBOH JMHEH HODMAJNBLHOTO Toasn, AB =
= 07", 171 H sin 28, rne H — BHCOTA TOUKM HaJ 3IIHNCORAOM.
IIpuHATO cClefylomee OPAaBANO BHAKOH JJsI COCTABAAIOMAX E
I 7 ecan ACTPOLOMIUECKH 3eHIT CTKAOHAETCA OT TeOMIe3HYeCKOro Ha
CCBEPO-BOCTOK, TO COCTABIAIOMEE OTBecA £ M 1) CAUTAIOTCA N0IOMKE-
TEJBHLIMH, €CJTH JKe Ha I0ro-salaj, TO OTPHIATEeLHEIMH,
3aBHCcHMOCTL MesKly BOSMYINAIOIAM NoTcHnuanoM I 1 cocrabisio-
MUIMH IPABHMETPATECKOr0 YKJAOHEHHA OTBECA BRHIPAKASTCA (GOpMyNaMA

1 oT
Y==K 38
1 or 4
N="FRcosB oL

(11.2.30)

e R — cpeawmit paguyc 3eman.

11.2.13. Tlopmaaphnan BHCOTA. AHOMAJMA BbICOTH

Tcopesnueckoir BuicoToit Hy ToYkm M 3eMHoi NoBepXHOCTR

Ta3HBaeTCA BHICOTA TOUKH HaJ| 3JIIAMUCOMAOM, OTCUMTAHHAA MO MOPMAJH
K saumoconay. Ecam Onl pastiocTh HOPMANBHEIX HOTeHnHanoR Ug—U,,

Teoud w-w,

Puguvecxan
rodecxnocmo
Jermnu

Yeobewnsiy
My J//I;IIH/FIJ-.'.'J

Pue, 11.2,4

Me:xny ToukamMu My n M (pme. 11.2.4) 6uaa mosectiia, TO Teojiednge-
ckasA BHCOTA Moraa OH OHTH ompefeneHa U3 COOTHOWIEHNH )

UO'_’UM
Ym

Hy =

rge ¥, — CPeAHee 3HAUCHAS HOPMAJBION CUABI TAAECTH Ha OTpe3Ke
&mano B peayibTaTe M3McpeHHil Mo#eT OLITH onpefie/ieHa PA3HOCTh
Wy — Wy (em, 11.2.16), Tme W, — sBavenme IOTeNn@ala CHIN TA-
HecTnl B dyTmrore (rouxe 0), a Wy, — suadernnme TOTo ke MOTCHUMAJA
B TO4Ke M.
Beaegerene oraMuma peaspHOTO TPAaBHTAIIOHHOIO HOJA OT HOp-
MaJILHOTO Hepea pasHocth Wy—W,, onpenenfAeTcA He TeOAe3ndCCKasd
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BHCOTA, 4 IHIIb €8 COCTABIAKWINAA HV, MOXyYMBIIaA HA3DAHMe -HOpP-
maJapuoii BHCOTH (cM. pme. II.2.4). .
TaxaM obpasoM, mMeeM

Wo— Wy,
Ynf

HY = , (11.2.31)

e

'Ym=yg(1—l—ﬂsin‘lBM—ﬁlsin22BM)+ﬁ-- 5

Pa3HOCTh MERAY TeOfe3MYecKOl BHICOTOM ) TOYKE M 7 ee HOpDMAJL-
roii BeIcOTOR H},, T. . Benmamna {n= Hp —HY,;, HaskBaeTcA a HO -
MalHed BHGOTL. AHOMANHA DHCOTH [,  paBHa orpesky NM

HOpMAJI, IPOBeJleHHOR K aaimncompy us Toukn M (cM. pme. I1.2.4).
AHOMAJIEA BLICOTHL OIpefeJAeTCA depe3d BOIMYIMAIOMUE DOTedAaM
cregywmuM ofpazom:

. 1 M
= 11.2.32)
CM Yn ’ (

Ine Yy — BHATeHHe HOPMAJLEON CHJIB TAecTH B Toake N (cM. pwc.
11.2.4). :

TaxmM 00paaoM, FeojledHTeckas BRICOTA LQIYYaeTCA KaK CyMMa
MIBYX COCTABJAAIINMX

Hy=HYy+Cy.

I1.2.14. Keasnrconn

- Beanwuna  cBAsapma ¢ posMymaommM NoteHnmatom I' 3emiy
II XapaKTepHBYeT CTelMeHL AHOMANBLHOCTH e TPAaBATAIMOHHOTO IOMNA.
Yrobul mpoEAMIOCTPEPOBATHL BTO IOJOeHE®, OymeM OTKIAALIBATL OT
HOBePXHOCTHE YPOBEHHOIO SIIIHICONOA II0 HOPMajau K HeMY aHOMAJAH
BRICOT [, OOpeJeieHHb® B TOUKax M $mandeckoil MOBEPXHOCTH 3eMJir.
B pesyanraTe HONYYAM COBOKYHHOCTh ToYeK M”, ofpasymomiix HeKo-
TOPYI0 ToBepXHocTh (cM. pmc. 11.2.3), xotopyio M. C. Moxopencrmii
DPeAJIoRHI HA3BATh LKBAa3HTeOHOM.

AnoMannsa BuicOTH { MOMeT GHTHL HaspaHa BHICOTOH KBasHreonpga
Ha]l HOBepXHOCTHI0 DIIWOCOEAA, & HOpDMAJdbHas BHcora HY— BbHco-
TOi Tounm M (QHIUTecCKOE MOBEPXHOCTH 3€MJM, OTCIMTAHNOR IO HOp-
MAaJH K SJINNCOHAY, HaJ IOBePXHOCTHI0 KBA3WUIeOH/a.

KBasnreomy He ABAAGTCA YPOBSHHOH NOBePXHOCTHI CHJIB THKe-
e, OrterynimeHna A{ DO PHCOTe KBAasHIeOMJa OT TeoRga Moryt OITh
BRancaent no ¢opMmydle

AL =t —t—=HY_ e~ Ym_Em pv
Em

rae { — puHicOoTa KBasdreomga (aHOMAMHH BHCOTH), [’ — BHCOTa
Teomna, gy B yp—CpefHde 3HAYEHHA IeHCTBATCABHOE H HOpPMaJbHOH
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CHJEL TA;KecTH Ans Touka M (em. pme. 11.2.3). Hax moxasriraror mon-
CYCTH 1O MpHBENEHHOH BLIMe gopMyae, OTCTYINeRAsa Al Ha paBHEHax
COCTaBJISIIOT HECKOJBKQ CAlITHMETPOB, a B FOPaX MOTLYT JOCTHYL MaK-
CAMAJIBHOM BedHgnnH mopsAska 2 M, [IoCKONBKY Ta HOBePXHOCTH OKeaHa

Pa’3HOCTH DOTEHIHAlOB j‘gdh PaBEH HYJI0, TO O HOPMAJIbHEIE, A OPTO-

MeTpHYeCKHe BHICOTH TaXKe Oyayr paBHH HYJMI0, W, KaK CleNCTBMe,
Af = 0. 910 o3maduaer, YT0 Ha OKeaHaX reoMJ COBIANlaeT ¢ KBa3ureo-
oM.

TarknM obpazoM, KBashreomp TOJAbKO Ha MaTepHKaX, Ja H TO Iie-
3HAYHTEALHO, OTCTYNaeT OT YPOBeHHOH NOBCPXHOCTH CHAH TAIKECTH,
OpMIMMacMOM 3a (YpoBeHp Mopsa» (reomn).

Ho nockoanky uolokemde reomfa [0 MaTePHEKAMH HC MQ@Ker
OLITL TOYMO OMpefeleHo, TO 3a «YPoBeHb MOPA» HPHXOAMTCA NPHHHA-
MaTh HOBepXBOCTh KBasureowjia, OTHOCHTeJIBHO KOTQPOI0 OTCYMTHBA-
10TCs1 HOpMalbERe BHCOTH , m300paskaeMile HA TONOrpagHIecKAX Kaprax.

IloBepXHOCTh KBa3sHIeOMEA SBIAETCA CHOMKHOH, oHA o6paayer
«BOJIIIBIY OTHOCHTENBIO BLIHNCOUAA, BHCOTH KOTOPHX { mo abcoirT-
Holf BeamuMHe He OpesHmaiT 100 M.

I1.2.15. AHomamnm CHIbI TOKECCTH

OTranune geficTBHTEABHOrO TPaBUTALHOHAQLC IMONSA OT HOpPMAalb-
HOro NpOABIAETCA TalyKe B AHOMAJHAAX CHJIH TAHIOCTH,

AHoMajvell cHMAN TSKeCTH HAJHIBAGTCA PA3HOCTE MeXay AeHér-
BHTEJpHHM AHAYEHHCM CHJIH TAIKECTH, TOMYIEHHBIM M3 HabmlofeHnii,
W €6 IOPMANBHEIM (TeOopeTH4ecKUM) 3HadeHHMeM. Ecianm 3Hadenus Jeii-
CTBHETEILHOA CHJIH THAMECTH M HODMAJNLHOI OTHeceMH K ONHOH H TOIl iKe
To9Ke, TO AHOMAJHAIO HaShiBAIOT «IHCTOH», OCIAH 7He 3TH 3HadYelNa OTHO-
CATCA K PAaNHM TOIKaM DPOCTPAHCTBA, TO AHOMAJWI0 HA3HBAIOT ¢CMe-
mannoi». B 3aBUCMMOCTA OT DONpaBOK (pPeAYKuMI1), BBOZOMHIX anbo
B H3MepeHAYIO, AM00 B HOPMAJBHYI CHAY TAMKECTH, Pa3jndaioT pa3nkLe
DPEAH aHOMAJIHAMH.

Ilpr BHYACAERRM aTOMANHit B cBOOONHOM BO3NYXe B M3MepeHHOE
snavenne  CHIE TAMeCTH g HEKAKAX NONPaBOK He BBOAAT, BBORAT
JOmb OONPaBKY 3a BHICOTY B 3AAYellNe HOPMallLHOH CHJIBI TAM(ECTH:

(€—Y)ee. s =8—(Yo-AY),

T7he Yo — HOPMAJBHAS CHJIA THIKECTH Ba ajaiannconne, Ay = —0,30855 X
X (1 + 0,00071 cos 2B) H -+ 0,0723H2.10—*8 MraJl — peHyKIOuA
B cBoGofHOM Bo3ayxe. B atoM ciygaeanoManns 6yfer «amctoity. Ecan
BMeCTO Teofe3dTeckoil BHICOTH B3fATh HOPMAALEYI0 BHcoTy HY, TO
aHOMAJAA OyJeT «CMemaHHO», TAK Kak HabIlofeHIIAA CIIA TAMKECTH
OTHOCHETCA K TOYKe M 3eMHOX HOBepXHOCTY, & HOpMAaJNbHAA chAA THA-
sectn — K Touxke N (cw. puc. 1I.2.4). IlocKoabKy B TeopuH ¢HLypH
3eman 06KYHO MCIONB3YIOTCA CMEIIAHRbE aHOMAJNH,TO B AajbHeiimem
mop, aHoMaivwell B cnobogHoM Boagyxe GymeM DOHMMaTh CMEIIaHHYIO
aHOMANNI0

(&8 —7)cs, s=&pm—YN.

AmoMannam B cBOGOTHOM Bo3fyXe Lla 3eMHOH IODEPXHOCTH NaMe-
HAKTCA N0 CIOKHOMY 3aKOHY W TIOTOMY JIEHeilHOe MHTEPIOJHpOBaMIC
HX OPHBONAT K HeynOBJeTBOPUTeJLHOMY pe3yabTaTy. DBClencTrue
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»TOCO KaK IOCTPOCHFE, TAK H HCOOAL3OBaHHe KAPT aHOMAIR{ B CBO-
foanoM BO3LyXe, 0cO0eHNO /Ul TOPHLIX paitonos, BCTPcIaeT GoJikumime
TPYAHOCTI. . o . "

OCHOBHOMf NpPHYMHO/i, BLIBHBAWIUEH CAOKALIA, HelpaPAJILOLIR
xapaKTep M3MeHeHHA aHOMAJNNH B cpobOJHOM BO3NyXe, ABAACTCA BAH-
snHe Tonorpaduaeckux Mace (T. €. Mace, BOBHRIDAIOMIXCA HAll YPOBHEM
pop#) Na 3HAYCHHE HBMePEHHOH CHIILL TANKCTH g. L/Iaaec-mo, 970 B Npe-
gefiax HeGONBINX Y¥acTKOB, MOpARKa Tpamenyn 1% X 1%, noadduunenr
3ABACAMOCTH aHOMAaJm OT BHICOTE B FOPHWX paiiowax 6amaor K
0,10 mran/t M.

O6LI9HO B TOPHHIX paifolax chJja TAMeCTH M3MCPAETCA B [0JINHAX,
A HA TPY/AHOMOCTYNHEIX IOPHEIX BepIIHHAX NM3MepeHHi He NPOMAIBOAMT.
EcrecTBeHHO, 4ro (OpMajipHOEe JTHHeHOe HATePNOJNPOBAHHe 3HAYE-
il AHOMAJIMIY CHNH THAIKECTH MeMKAYy NYHKTaMH, Je:KamuMy B JOJMHIaX
§ pacmoJO;KeHAHMH N0 ofle CTOPOHH ropHoro xpefTa, 3anegoMo Heupa-
BILILHO, v

B Coserckom Coioze paspafoTaH Merod TaK Ha3bBaeMoOro Koc-
BeEHOTO HHTepPIIOJHDOBAHMS aHOMAaJHA B cBOGONHOM DO3AYXe ¢ HCHOJE-
30BaHAEM JIPYroro EBHja aHOMaJmii — Tomorpa¢uiuecKHX aHOMAMWIL,
Ilna monydeHAs Tomorpadmyeckux aHoMmanuii H3 nabmiogenHoro aHa-
ueliMA CHJIEL THKECTH NCKIIOYaeTcd BJIMAHWe NPATATHDAIIINX Mace,
PAcHOJOMEHERX MOXKNY YPOBHEM MOPA H gnanqecﬁoﬁ II0BePXIIOCTEIO
Jeman. OTH MaccH Na3niwalorca Tonorpagmueckamn. C  HeoGxomm-
MOCTBIO YCTPaHeHWA BoaMymalomero agerTa Tonorpadmaecknx Macc 3
pe3yibTaToR HaGlIOfeHHA CHJIEL THAMECTH INPHXONHTCA BCTPedaThes
1 NpH pas3Be[Ke MOJE3HHIX HCKONAeMHX, a TaKike NPE M3YyYeHAH BHY-
TpPeHHer0 CTPOeEHMA 3eMJIH.

AHOMAJMH CUIR TAKeCTH, A3 KOTOPWX YCTPaHCH BOIMYMAIODMEH
spdexr Tomorpadmueckmx Macc, HasuBaloTcA Tonorpadmnzeckmymu. Ilo-
NpaBKy 3a BIOAHRHKe ToNOrpadrdecknx Macc GymeM Ha3wBaTh TONOrpa-
{ryeckoli monpaBKoil (peayKnmeii) nau, NHaYe, NONPABKOH (pPenyKuHed)
3a Tonorpadmio Ag. OHa papHa cOCTaBAAIIMEH NPHTKEHHA TOOTpa-
(ageckix Macc 3eMJan Ha HalpaBleHHe CHAB TAMKECTH B JaHHOH TOUKe
3eMHOIi moBepxHOCTH M.

Cocranusmone caaul npuraaensa Fy, Fy B F, BuMECAAIOTCA
no dopmynam (I1.2.4). Ecanm och 3 COBMECTHTL ¢ HANPAaBJEHHCM CHJIL
TMKCCTH ¢ B auHO Toure M, TO

ddr
T3 cos (r, z),

Ag:Fz=—fS
T

[A® r — pafiuyc-BeKTOp OT AAHHOH TOYKA M, B KOTODOH BHITHCIAETCA
Tonorpajmueckas mompaBKa Ag [0 3/eMeHTAPHOTO o0beMa dT B TeKy-
meii Touke, (r, z) — YroJa MeKRY PajimyCcOM-BeKTOPOM H HalpaBlIeHNeM
CHILI TSKECTH B TOUK® M, T — moagHEA o6beM TomorpadiueCKEX Mace.

Ecan opm puancnennm TomorpadmuecKolt mONPABKM YdHThIBAETCH
BIHAONe BceX TONOTpadHYecKAX Mace 3eMad, TO HOOJNYJIeNHAA TAKAM
o0pazoM DonpaBKa HOCAT HA3BAHAe MOJIHOM Tonmorpaduveckoll pemyk-
nun {(Agg, 1, p). Iloce BReicANA B 3HAUOHNME CHJL THAKECTH B JaHHOH
TouKke M Donmo# TomorpaduuecKOf PpemyKUZA IOJYyuaeTcA 3HaueHH®
CHJIM TmKeCTH, OCBOOOMIeHHO® OT BJIHAHHA DCeX Tomorpadmyecrnx
Mace 3emun. Benmunna (g,,—Agn, ¢, p—7Yy) HasHBaeTCA aHOMAJMel B

NonHo# Tomorpagduteckoit pexyknaa. OaHAKO JaeKo He DO BCOX CAydafx
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RPHXOAATCA YYUTHBATHL BIAAHAe TonorpaduvecKkmx Macc Beeit 3eman.
HeoGxonnMo uMeTh B BHAY, 9TO 3TOT y9eT 09eNs cJ0KeH, TpebyeT MHOTO
Tpyla W PpeMeHH, a BAWAHAe AajeKNuX ToMorpagEIecKWX Macc HelHa-
YHTENLHO H HOYTH OfHHAKOBO Ha Bce NYHKTH HeGOJABMOro paitoHa.
IosToMy oKaaeiBaeTcsi BHONHE AOCTATOYHHIM BRMMACJAATL BIHAHAE He
Beex rormorpaduYecKEX Macc, a AMIIL B OPelesiaX HeKOTOPOi1 obaacT,
B 3TOM cayuae mompaBKa HadbinaeTCsi HENMOMHOH Tomorpafmdeckoi pe-
nykogedi(Agy, 1.p ), a Benmunua(gy, —Agn . p—Yy N) — aHOMaJinei B He-
noanoii romorpadmveckoin peayxufmn — (2—Ya. 1. p-

Henonnaa Touorpadiveckas PefyKUHA BhUUcIAeTca 10 dopMmyre

Agu. 1, p=211f(5H3' ‘—Agp,

rae 6 — naoTiocTs TonOrpaduIecKUX Mace, H}’, ~— HOPMAJEBHAA BHCOTA
ncchienyeMoii ToukA, Agp — MempaBKa Ha Ppeabed.

Beanuuna 2rnf0HY = 0,04188H) upencrasnger coGoit npara-
JKeHMe MIOCKOM NIacTHHEM OecKOHeYHOro HOPOCTHPAHHA (N/ACTAHH
Byre) m maauBaercA peayknueit Byre. ’

TlonpaBka 3a pensed Agp, yINTHBaeT OTCTYMIEHHA (PHamYecKoit
TIORepXHOCTH 3eMJIN OT TOPHAORTaNBHOE mIOcKocTA H = HY = const,
NpoXonAmed wepes HMccielyeMyl Touky. Ilocje BBeleHmA HompaBKA
8a penbed B 3HaveHNMe HaGIIOEHHOM CWIH TH;KECTH MH LOJydaeM Ta-
KOe BHAYEHWE CWJH TAMECTH, Koropoe OHJIO GH B HCCaenyeMoi TOUKe,
ecnn 60 pmauveckas MOBepXHOCTH J6MIA B OpereraXx BHIOpamHOH -06-
Jaacrn Gblla CTPOro ropHaoHTankHOM, WHEIMEK caoBaMm, HcnpapJeHEHO®
nonpaBKoll 9a penked 3HaUenHe CHABL TAKeCTH § + Agp cooTser-
CTBYCT IPUTHAMENII0 OJHOPONHOR IJIacTUEW TonmuHoE HJ.

IMockoaBKY HpHTSEKEEAE NIOCKOTO MATEPHAABHOIO CJIOA He 3aBHCHT
OT PaccTONHUA TOYKI 70 CJAOA NpM YCIOBHH, 9TO 2T0 PACCTOSHNE MAaXo
N0 CPABHEHAID ¢ NPOTHKEHHOCTHK CHAOA, TO MOKHO CKasaTh, 9TO BBe-
NeRNe NoOpaBKA 3a peiabed COOTBeTCTBYeT KOHneHCAaU®EH Tomorpadm-
MecKMX Macc Ha mopepxHoc™H H = HY = const. '

Ias onpepmencHAA wYACIeHROR BEJHYMHH NOHPABKA 3a pelned
(Agp) BCIO MeCTHOCTD BOKPYT TOUKA Halmogenns pa3bmealot Ha HeGoan-
mne smuefikm (Tpalleunyn) OPH DOMOMM CHCTEMhl KOHIEOTPHYECKHX
OKpYHHOCTeH M paaRaJibHO pacxofAmmxcA jyved. Ilpu onpene;eBRER
Pa3MepoR paaHycoB KOJGIEBLIX 30H, a TaK#die AMCHa JyTeH HCXORAT
M3 TOro, wroOLl BHYTPH Ka/KHOH AYCHKA BHICOTY k Hal YPOBHEM TOTLKH
naGaoaennss MOKHO OLNO CYNTATL DBeJAYHHOH HOCTOAIMOIN.

IMonpaBka 3a peixned moayyaeTca Kalt cyMMa BMIAHIHE OTHeIBHRX
maecK )

bey =201 8 N (Y TF R~V T T R ria— 1),

rie n — 9nciao aygeil, § — miIorHOCTH TOPAEIX mOpof, kb= HY—HY—
CpeliAA BHICOTA fA9efKM Aajl YPOBHEM TOUKH Ha6Jl00eHus, r; — paamyc
DHYTPeHHe# B30HH, ryy; — Pajnyc BHemHeH 30HH. 3pechk NIOIpaBKa
IOJyYaeTCA B MIULIOrajiaX, ecln 7 B h Bhpaskedk B MerpaX. Umelorcs
cheuualbHENe Talampe, DO KOTOPHIM 3Ta HODpaBKa BHIANCIAETCA *.

"I M. JIJyxapuerKo. Tabluua » HOMOrpaMMH QIIA HWYRCAEHUA
TNIOUPABOK CHIK TAKECT « 3a pellbed MECTHOCTH OPM CheMKe ¢ rpaBHMerpamm, M.,
Tocrqurexnapar, 1931,
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Ecian B EabaiofeNHoe 3HAYGHH® CHAW TSHECTA BBOAETCA TOJBLKO
peRyLia Byre, T0 BeamvuHa

(e —2nRH Y —vy) =(€— V)5

passipaercs amoManmneir Byre. .
Ecan B Ha0aiojedHoe 8HAYeHNe CHIN TAMKECTA BBOQUTCA TOJNBKO
nompapka 3a peibed, TO BeinIANa

(e Ap—Yy)=0E—Y)o

paswpaercAa anomMannein ®an.

11.2.16. KocBenuasn HHTepMOIALRA aHOMATHH

TonorpadmaecKkue aHOMAJHE ACOOALAYIOTCA HJAA TAK Ha3WBaeMoOM
KOCBeHHOH WMHTepHOAANNE aHomanuii B cBoGORHOM DO3JyXe W aHOMa-
nir Dan.

I{ocrennag mETEpOONANEA aHOMAJAnil B c¢BobonHoOM BO3AYXe ¢ OpH-
MeHeHHeM aHoMaamii Byre MomeT OwhTh NpOM3BefieHA CJEAYIOMILM
ofipasoM. B DyHKTaX, B KOTOpHX B3BeCTHH 3HAYCHHA CHJH THKECTH,
DBIUACHAIT amoManum DByre, 3areM nyTeM JHHeANO# WHTEpPHOAALMI
ofnpefeaA0T aHOMAAHA Byre B DpoMe:KyTOYHWX DYHKTaxX, TA® OTCYT-
CTBYIOT rpaBEMerpmYeckde HaGmwopmenua. OOpatHHE mepexon OT anu-
maani Byre k amoManwaM B ¢BOoGOAHOM BO3JyXe B DTUX IYRKTaX cO-
DOpmaeTCA OPH DOMOIiO COOTHOIIEHHA

€—%) =(@—Y)p+2nfoH".

B ropeEHX pailoRax, rae 0oJxe anoMasiaid Byre cTaHOBATCA CAOMHEIM
KocBeHHad HWHTePUONAUAA aHOMaijiii B CcBOOOAUOM BO3AYXe MOMeT
GHTh DHINONHeNA ¢ MOMOMBIO AHOMANHN B DOWOJHON Tomorpadmdeckoi
peayknnu. IIpomece BhUMcAeAnit aHaJOTHIEH OOHCAHHOMY DhIC.

[{oceenmas mHTepHONANUA anova.jnd @aa BLMNOJHAETCA dYeped
aEOManud B Hemounol TtomorpadmyecKoil pepyKnuH, ¢ HCOONAL3OBA-
HUEM COOTHOMeHUS

€ —Vo=(E—Vu. 1. p+2n/0H".

Ilo saagedmsny aHOMaJWid CHJAK TMKECTA B OTHEJALHLIY TOUKAX
COCTADBMAIT [PABAMETPUUSCKE® KapThl H30aROMAJ (H30aHOMAJIaMH Ha3hi-
DalTCA JAHHA, COCRHHAIOMES TOYKH ¢ OJHMM W TeM e 3IHAYOHHCM
aHomanww). Hambonee pacupocTpaHeHEW KapTH ¢ aHOMAJNHAMA B CBO-
BoxHoM Boanyxe, Byre. OOunHo ocHopofi M1060# rpaBUMETPHYECKOH
KapThi CAYKAT TONOTpadmvecKasa KapTa COOTBETCTBYOMero Macmrada.
Ilpn BuTHCTeEMT BHICOT KBa3NreOMA M YIJIOHEERH 0TBeCA IPAMEHAIOTCA
IpaBaMeTpHYeckHe Kaprar 1 : 4100 000, 1: 200000, 1 : 300 000,
1:1.000 000 = Gomee Meaxmx MacmraGoB, .

TIpn nccremoBanMuX TPaBATANMOHHOIO HOMA JeMAN H ee PUrypw
BO3HHKAeT 3a/|a4a ONpefesileNNA CPpe/iHAX AHOMAJINH CHJNN TAMKECTH B CBO-
Bourom Boanyxe mim amoManmi @ad naa Goapmnx naomaned 0O jUCK-
PeTHEIM m 3a49acTy0 HepaBHOMEpHO pacHpefe/eHHEM TpPaBHMETpH-
gecKuM HaOdIOCHAAM. i
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[Ipn moayyeHUN CPe[fHAX AHOMAJWE CHIAH TAMECTR Aas GOabmux
naomaneit B Kadecrse WCXONHWX JaHHLIX NCHOAL3YIOTCA CpefiHAe
aHOMaJNd JIAA MEeHRMNX mIomapedi, MROEMaJiLHOl obaacrvio, pas
KOTODOH CPeNHAA AHOMAJMS ONPCUSNACTCH HEUOCPEJCTBEHHO MO 3HA-
weHHAM AHOMAJ Uil B TPABEMETPHUECKWX NYHKTaX WM 0O rpaBHMeTpH-
deckuM KapTaM, SBIAETCA Tpamlemus pasMepoM 12 X 12 Iipm sTom
Heo0X0MHAMO YYUTHIBATH SABHCHMOCTB AHOMAJWIT CHILI THMCCTH OT
pelveda MeCTHOCTH.

IIpoGneMoR ompegeneHHA BABUCEMOCTA AHOMANHE CIUILI TAMKecTn
OT BHICOTH IPH BHIBOAE CPONEMX BHAYEHHME AHOMAJHE A Gombmmx
oiouagel 3aHHMMAaJUMCh MHOTHe Mcochiemosaredn. I[Ipum Mcenemobammax
aroii npobiems B IJTHUNTAnK onpenenenne cpennnx aHoMagdmit B ¢Bo-
GonmoM BO3AYxe 0 AHOM&JIMAM B TPABEMETPHIECKUX MYHKTAX [JIA Tpa-
menmit pasMepoM 12 X {¢ Dpom3BOZMIOCH METONOM KOCDEHMOH HHTEp-
moJANHA Yeped anoMaxnm Byre; ompenedenne cpemunx asomanmii ®as
IS TeX 3Ke TpaNenni IPoH3BOAIIOCH METOOM KOCBeHH O HHTe IO AU
depe3 AHOMAJMW D HeNoMdHol Tomorpadmyeckoi penyKuMIL

Tepexon K TpameunaAM 6OJALITAX pasMepoB OCYMECTBAANCA B TPH
atana: 1) Tepexox oT aHoManmi Tpamenui 12 X 1° & aHoManmaAM Tpa-
menai 22 X 22; 2) nepexof OT aHOMaJMii Tpamenui 22 X 28 K aHOMATHEAM
Tpanennis 4% X 4% 3) mepexon oT awoManmit Tpamemuit 4° X 4° Kk aHo-
ManmaM Tpamenwit 102 X 10%. '

Beluncnenie cpefHHX aHOMAJWA B cBOGOJHOM BO3NYXe [JIA MaTe-
PRKOBHX Tpamemuii Ha 1, 2 m 3 aramax ocpemHenHsa OPOM3BOAHJIOCH
no ¢opmyue

=)= —Vep+ ki (H” — HE), (I1.2.33)

re (e—Y)ep, HYp, — cpeflliee aHadeRNe aHOMAINA B cBOGOLAOM BOBNYXe

H CPeiHfifi BHCOTA B TpallelUAX, WMEIOMAX rpaBHMeTpHveckne Habmno-

menmA; HY — cpepuas BLicoTa Beel Tpanemun; k; — xooddunnent sa-

BHCHMOCTH aHOMAaJHW B CDOGONAOM BO3AYXe OT DLICOTHL Ha {-OM 3Tale

OCpe/lHeRHA.

5 Cpenie aHOMajuu AAA MOPCKEX Tpalenmii BLIYHCAANACH IO
opMyIe

€— V) =(8—V)ep+bi (P—Pcp), (11.2.34)

roe P m Pcp — cooTBercTRYyIOmMAE rTyOHHL, a b; — Koo@ummeHT 8a-
BUCHAMOCTH AHOMAJAH B CBOOOXHOM BO3AyXe OT TAYOGWHEL HA i-0M
aTame OCpefHEHHA.

Koagdanuenrst k; B by BHUMCAAINCHL NO cnocofy mamMeRbIHX
KBajpatoB, Tax, mampnmMep, DpE uepexoxe or Tpamemmi 1° X 1°
K TpanmewusaM 22 X 22 ppuMeHANlch GopMyas!

_ Agh]
(why

_ [AgP]

k?. - {PP] ’

by

(11.2.85)

rae Ag — 3HadeHMe aHoMaawu B Tpameumn 12 X 1%, a h @ P — o1
KIIOHeHFe BEICOTH My riyGHHEL rpaBEMeTDHYeCKA N3yIeHEOH Tpanendn
12 X 12 or DHCOTH mam TAYOHEW Tpameuwmn 2° X 22, MONYYEHHOH KaK
cpefjHee W3 BRICOT WA TAYGMH Tpamenui 12 X 12, uMemmux Trpapd-
MeTtpudeckile naGiomenus.
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Ananoruuntie GopMyIH NPOMCHANKChL @ HA APYLHX aTanax ocpen-
i,
me Il a BeraECHeRNA K03GyuNuentos k unu b mCmoNL3oBatnch Pailon,
0cTAaTOSHO XOpOmO M3ydeHBHe B TPABAMETPHYECKOM OTHOMICHIH,
¢ GonpuMM AHANA30HOM H3MEeHeHMA BHICOTH HAN TAYOMHEL.
Ilpu DHYACTeHEN cpepnux aHoManmi (as mnpiMeRANH HOPMYIH,
anasioradnsie dopmymnam (11.2.33), (II.2.34), (11.2.35), saMeHsnsn B HOX
(g—v) Ha (E—V)p | roaddanuent k ma k'. IlonyuemHAne pe3yabTaThl

npaBefieEH B Tabm. 11.2.1.

Tabanunuwa [1.2.1

Cpenrce adavteHne Iaa Tpa- | Niua tpa- | IaA Tpa- | Han Tpa-
nennm nenntt e mid neuuii
KoadpunzenTon 1°x 1° | 2°%2° [ 4°x4° | 40°X 10°

k 0.094 0,054 0,026 00124
K 0,111 0,059 0,032 0,0165

ITpoenernte 8 IHUVNIT'AEK mecaemoBanua * moKasnBAIoOT, 9TO
eCIR AJA HeGoapbmMX Tpamenwil IWIOMAfbi0 DOPALKa 1° X 12 xopommit
PesyIBTAT AideT METePIOIMpPOBaHHEe Yeped Tomorpadmueckde aHOMAJIMH,
TO HpA Iepexofe K TpaOem@AM GOABIMIEX PasMepOB 3aBUCHMOCTL aHO-
Manum or peareda sameTHO ociabemaert.

11.2.17. Crpoenne 3Jeman, ComocTaBleHMe RAHNLIX
nabmopennii ¢ rafipocraTAYeCKol Teopueil

Tlpa maywennu BHYTpeHHEro cTpoeHHS 3eMJIH B HacTOsIlee BPeMs
OPAXOAHTCA WMCIOAb30BaTH KOCBeHHHe [aHHLe (TPaBUMETpHIl, ceil-
CMOJIOTHH. H JIp.), HOCKOJBKY HENOCPEeAICTBEHHEIE SKCNEepHMEHTAAbHRIE
MaTephuaALl OTCYTCTBYIOT.

C IOCTATOYHHIM OpHOIMKEeHNMEM MOMKHO CYHTATH, 9TO 3eMiA Co-
cTonT W3 GeckoHeYHOro MHOMKECTRA KOHIEHTpHYecKHXx cdepmuecrux
ClloeB, IJIOTHOCTH KOTOPHIX BO3PACTAeT C YBelIHYeHMeM INIyOHHb.
Ortciona caepyer, 9To 3aKoH H3MeHeHHA IJIOTHOCTH AOJ:KeH WMeTh BHJL

d=F(r), (11.2.36)

TAe r — paccTOfAHEe OT WEHTPA BeMid,

PacmpenesieEve DIIOTHOCTel BHYTPA 3eMIH JNO/KHO YROBIETBO-
PATh M3ReCTORM 3HAYEHWAM Macchl M @ MoMeHTa MHepnWE C 3eMam
OTHOCHTENILHO OCH DpallleHHAA.

—_—
pa “ B, A, TapaHoB., 3aBHCUMOCTb AHOMATIMH cnnuo'ramec'ru OT BLICOTH

BHIEONl@ CpeHAX TrpaBAMETPHMYECKAX XapaKTepmeTuk Oonbmux niomamei.

Tp. IIHUWT AWK, pum, 145, M., I'eomesmamar, 1962,
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O6mym Maccy 3eMam MOMKHO PACCMATPHBATH Kak CYMMY MACC
COCTABNAOMMUX €6 KOHOPHTPMYECKHX CJoeB, Ec¢aM OIOTHOCTH OfHOrO
m3 cxoes Bypmer 6 = f.(r}, a TonmuAa dr, To Macca TaKOro CJOH

dM = 4ndr2 dr = 4nf (r)r2dr.

O0maa Macca 3eman

R
M=4n| f(r)r2dr, (11.2.37)
0
roe R — cpepgAumir pagnyc 3emid.
IIprauMan obpeM 3emun V = %nﬂﬂ MOKHO OIpegeadTs Cpel-
HOK ILUIOTHOCTh J36MIH
R
M 3
6m=7=§3—§ F(r)redr. (I1.2.38)
0 .
Momenr wmepmmm C olpefeiseTcA COOTHOIIEHAM
R
C=%— TLS f(r)yradr. (11.2.39)
0

Venosna (11.2.37), (11.2.38) m (11.2.39) me malT BO3MOMKHOCTH
ONHO3HAYNO OUpefeJnTsh (YEKOuI0 f (r). 3agaua OOLIMEO pemaeTcA
MetofoM moalopa, OpE KOTOPOM CTAPAOTCA MOA0OPATH TAKYI MOgedn
3eMam, Kotopas B HamboliblIeii cTeDeHN cOIIAacoBadachk OH cO DeeMH
JAHHBIMH HaONXIOfeH .

B Bacroamee BpeMA Ha OCHOBAHHM Pe3yJIbTATOR CeHCMHYECKHX
RalIofeAnil OpUHATA IANOTE3a NPePHBHOIO PACHpefe/eHHA ILIOTHO-
crelt B Hegpax 3eMim.

HauGolee pesxo BHparkeHHLIe TPAHMNGI pazfela MIOTHOCTell Ha
rayousax 10—70 xm 1 2900 KM DO3BOJAIT PASLEJNTH 3eMIKN Ha TpPH
DIABILI® 30HH: 3eMHYI0 Lopy, 000J0YKy (MEade HA3LIDAeMY0 MaHTHCH)
H AApo. B ¢BOKO odYepeAp BHYTPH KaKAOH M3 DTHX 30H HAMETAOTCA
TPaHHUN, TAe (H3MTecKde CBOWCTBA BeINecTBA MeHAITCA CKATROM.

Tabnuma 11.2.2

OGomnogra HTurepBan rayous, Ky I/Iurepna;x/&ilao'moc'm.
I{opa (A) 0—33 2,7—3,0
Maurna (B) 33—400 3,32—3,65
(C) 400—1000 3,65—4,68
(D) 1000—2900 4,68—5,69
HAnpo (E) 2900—5000 9,40—11.,5
(F) 5000—-5100 11,5—12,0
(G) 5100—6371 12,0—12,3
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Moneasio SeMan, Nanay1mEM oG pa3oM oTEeTaomeli aHAKM Habaonenmi
gnaAerca Mopeds «A» IyrenGepra-Byazema. OcmoBHHe xapaxrepm-
crniH gas o6onoveK 910N Mopenn nphsenesn B Ta6n. 11.2.2.
TipenmonoHR pacnpefieieRde NAOTHOCTA BHYTPR 3eMJHM R3BECT-
HEM, MOKHO BEIYHCIHTL CHJIY T/AKeCTH W JaplieRHe BRYTpH 3eMIH.

Ecag 3eMII0 PACCMATPUBATH KaK Map, COCTOAIMMI H3 KOILEHTPH-
geCKHX €JI0¢B, M IpenieGpeysr NeRTPOGEKHOH CHIOH, TO MOMKHO CHIY
TAKECTE Ha DPACCTOAHMH 7o OT LEHTPa 3eMIH OTOMKAECTRHTh € CHJIOH
NPATAKEHNA BCeX CJ0eB, HAXONAIMUXCA raybme (r << ry), DOCKONBKY
npuTAKeHERe OJHOPOAHHX cJi0ep HA BHYTPENHIIO TOYKY PaBHO HYAIO.
B TaKOM caydae

fm
g: rog 4

e m — Macca, 3aKA0YeHRasg BHYTpHE cepn pammyca ry. Amamornumo

(11.2.37) maiifeMm, HuTO
To
m=4nj' f(ryr2dr,
[1] .

OTKYJAa

4m e
=i {10re.
(1]

BuumennM pasleRde p BHYTpH JeMan. VpaBHeHEHe THADPOCTATH-
4eCKOr0 PaBHOBECHA HMeeT BHI

dp— g dr, (11.2.40)

Iie g — YCKOpeHHe CHAH TAM¥ecTH, O — maorHocrs., Ilocie marerpm-
PODAHNA NOJYYMM flaBlleAre KaK QYHKNHIO PACCTOANAA fp OT UeHTpa
Semit

R
p={ ef(r)dr.

To

N3 nmonywemmux $HopMya ciefyeT, 9To BHAYEHMA CHJH TAHECTH
A JaBJeEAA BEYTPE 3eMIH ONDedelAITCA NDHHATHM BaKOHOM M3Me-
ReHma miorHoctn. Ha puc. 11.2.5 kpaBwe 7 ¥ 2 molaakBalT H3MeHEHIe
€ M p BRYTPH 3eMIN OpPH NPHHATOM 8aKOHe H3MeHEHWA IIOTHOCTH,
COOTBeTCTBYIOmEM Mofenu «A» [yrenGepra-Byaiera.

Iaa toro atofH OTBETATH HA BOOPOC: HAXOMUTCA IO 3eMIR B co-
CTOAIEH TAJpPOCTATHYECKOTO paBHODECHHA, CJeqyeT CPABHHTH I'DaBHTAa-
IMOHAQEe MOMe 3eMJAI ¢ TeM moseM, KOTOPOe COBIABATOCH GLI 3eMueil,
ecanm 6sl OHa HaXONHIACL B COCTOAHNH PARBHOBECHS HOA felicTBHEM
CHJIBI TAKECTH. .

. MepeunmeM ypapnenme rugpocraTmdeckoro pasuopecma (I1.2.40)
BHJe

dp=>§dw,
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Orciopa cleflyeT, 9T0 YpPOBEHIEe MOBEPXHOCTH B cIydYae THAPO-
CTATHYECKOTO DABHOBECHH ABIMIOTCA TAK/Ke MOBEPXHOCTAMH PaBHRIX
Oasjennil m paBHWX ITOTHOCTeil. IIpm OTCYTCTRHW BpalleHWH ITH IMO-
BepxnocTH uMeloT chepnueckylo ¢opMy; MOM BAMANUEM :Ke NEHTPO-
Gesxrioii cunvl, BO3EMKAWMEd OpN BPalNeHHO, YPOBeRHbIE TOBEPXHOCTH
nproOpeTaoT CKaTHe, 3aBHcsmee OT YIJI0BOil CKOPOCTH BpamieHHA ©
} OT aaltoma HaMemeHHA OJotHocTdH § mo raybure. Lcid o HeBenmko,
KAaK 9T0 HMeeT MeCTO B clyyae 3eMJiN, TO i YKIOHEeHNA YDPOBeHHHX mNo-

) _5 BepxHocTeil OT chepwl 6yayT TalKe
gem/ees 210 /am  HeGoanlunME.
MpeanodoknM, 9ro HeopHo-
/" pojlHaA MHAKas DJaHEeTa, BPamiaio-
2, 3 masncA ¢ HeDoNBIWOH CKOPOCTED ©,
/ cOCTOUT 13 0ecuHCAeHHOTO MIIOMKe-
AN

1500

eTBa ceponfadLHEX CJI0EB MANOro
z cKaTAA, AMEIMNX o0muil NeHTp ®

1/
% T ofmylo ocy Bpamenna. Kampui

cJ10ii ORHOPO/ieH (IOTHOCTE ero §' =

/ 4 = const), 10 OT ¢JI0A K CHOI0 IAOT-
509 7 4 1OCTh MOKeT MEHATHCA 10 [pPoM3-
/ BOJBHOMY 3aKOHY, T. e.

. '
0 1 7 T 4 5 Heatum _ & =1

Puc. I1.2.5 ‘TAe ' — DpacCTOAHWe CIOA OT
OeHTPa OJIBHOTH.

CikaTue ¢ BHYTPEHRHX CI0eP MCHAETCA HEIPePHBHO, OCTABAACH
Manoif BeAMINEOH, BTOPOH W BHICIINMHM CTEMCHAMA KOTOPOH MOMKHO
nperefpedn, Bymem cunrtath, 910 CKaThe o Ka)KIOTO BHYTPeHHero
CIOA TaloKe SBIACTCA HEKOTOPOH (yHKumed r':

‘=9

ITpu stAx npeamoioskeHMAX Haépo BeBes ypaBHeHHe, KOTOpoe
pupaskaer coBoil ycioBHe DADHOBeCHA Jio0Oro CII0A HeOAHOPONHOM
JKHAKOHE IUIaHeTH, HAYORAMEHcA B KeCTKOM BpallleHHH. JTO ypaBHe-
HOe nojydeno Hiepo ¢ To4HOCTHIO 1O MAJLIX DeJIMYNH NePBOro MOPHANKA
M Ha3LIBaeTcd «IePBUTHHIM ypaBEendeM» HKaepo. :

Iloce HeKOTOPLIX DpeoOpa3oBaHuil NPUMeHUM «NEPBUIHOE ypaB-
HeHue» Hiepo K BHelmHeil mOBePXHOCTH IJIameTH, T. €. HANANEM YCJ0-
Blle DaBHOBeCHS :KOAKOH MacChl B HeJOM:

q Om . 1 .
(“0——2‘) 4 (11.2.41)

rge @, — C/KaTAe BHEIUHed I[OBePXHOCTH NJaHeTH, Haxopamgeiica
B COCTOSHAW THIPOCTATHYECKOTO PpAaBHOBecHA; ¢ — OTHOIeEHHe IeH-
TPOBeKHOIT cHAK HA PKBAaTOpe K CHJIe TAXKectn, ¢ = 1/288; 8,, — cpen~
HAA INVIOTHOCTh IJAHeTH; A — Ko3(JnuueHT, DaBUCAIIAA OT BHYT-
PeHNero pacnpenenelna OJOTHOCTelR ¢loed &' H HX cxkarui o,

R
¢ d 1Bt ’
A:S(S dr—,(r a)dr.
0
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BHYHCINM THIPOCTATAIECKO® CIKATHO Gy [JA CAYYas OHOPOXHOH
JoMiH H JJH CIyYasd, HOIAA NeOAHOPORHOCTH JOBéfeHa 10 KPauHero
npefiea 1 BeA Macca 3eMuIn cOCPefiOTOYeHA B ee LeHTPe. Ilepsui cay-
uajt GHA paccMoTpeH HeloroHOM, Bropoil — I'foiireHcoM.

B nepBOM caydae

R
d
8=90,, =const, A= S &’ Py (r%a’) dr' =8 R5a,
0

n no (I1.2.41) monysaem

=g =1:231.

OnpenenuM IIIOTHOCTH BO BTOpPOM ciayuae, JlaA 8TOTO BHAENHM
oX0Mo NeHTpa cfepy CKOIL YrogHO Makoro paghyca r u 6ymeM cuuTaTh,
qr0 BeA Macca 3emim M cocpeoTodeHa BEYTPH at1oi cdepr. Torna
NJOTIIOCTE B 9TOH cdepe MOMKIO CYATATH BEJHIAHON NOCTOANHOH I
papOok

, 3M
V=
Torpa
- d M : d 3 Mr2
_ ’ Pl r_ _© ('8, P9 reo
A—Sﬁ E;—,—(r a’) dr =5\ 3 (r'Pa’) dr' = et
0 0

Ilpg r —~ 0 DociaegHee BHIpaXceHErMe ofpamaeTcas B HyJXb H 03
(11.2.41) momydaem

ao=%=1: 577.

UctuHHOE c)KaTHe 3eM/IA HAXOMATCA MEMy STAMHE KpaitHAMHA Ope-
niellaMu; OHO GJEMKe K HbIOTOHOBCKOMY Opeelly LIOTOMY, 9T0 CTpOcHWe
deMnan ropasno GamiKe K €aAygYalo, pPaccMOTpeHHOMY HBIOTOHOM, HeM
Kk caydarwo I'roitrenca.

3HaHEAe HCTHHHOrO BaKoHa 6’ = f (') mospoamno OH BHYHCIATH
NCTAOHOe ruppocTaTHdeckos cxathde a’'. Ho sToT 3aKOE HemsBecTeH.
IlpnxopATes BLIYECAATH TMApOCTATHYECKOE CiKaTHe Ged SsHAHMA 3aKOHA
M3MeHOHAA MIOTHOCTA. B 8TOM caygae HeoOXONHMO HCIOMB3OBATH CBASL
MEXIY THIPOCTATMYCCKMM CIKATHEM Gy M HEKOTOpHM KoaddrnueHTOM
¢, BBeleHHEM Payo.

Cormacro onpesenenmio Papo,

M= —2. (11.2.42)
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- B choo ovepenn napaMeTp 1, CBAJAH C MOMEHTOM Wnepmmam €
3eMIHE OTHOCHTENHHO NMOJAPHON OCK COOTHOMEHUEM

c 2 pp—— .
W=T(1—TV1+no)- - (11.2.43)

Ecan m3pectAa Beamauna C/Ma?, to, mcmonnsya (I1.2.43) com-
mectao ¢ (I1.2.42), mMorkHO BaiiTH. c’KaTHe, KOTOpoe MMeJa Obl 3emns,
AaXOZAMAACH B COCTOSMHH THJPOCTATHYECKOr0 pPADHOBECHS.

Benuuuny C/Ma® HaXofifT HJ COOTHOMeHHA

c__ I
TE=Ir (11.2.44)

rie I, — Bropada 23oHAJNbHAA TAPMOHAKA NOTeHNMAaJa CHIK IpATA-
JMeHBA JeMum, onpefeldeMas W3 HaGniogeHnil ACKYCCTBeMHHWX COYT-
HAKOB 3eMim,
L= C— Ay

Ma2 !

H — nocrosnmas unpeneccHm, HAaye HadLBaeMad AHHAMHAYCCKAM CiKa-
THeM 3JeMIE m ompefelseMad H3 acTpOHOMUYeCKOX Habmionenmii,

_ C—Am
H= C .
Npnaas H = 0,00327237, I, = 1082,86, moayanMm mo (II.2.44)
C
ot = 0,3309.

Ecnu ¢ 97aM sHavenuem Beauununl C/Ma? nmo dopmynam (I1.2.43)
B (I1.2.42) pwumcauTh IUAPOCTATHIECKO® CHATH® Oy, TO MOAYTAM

aOI 1 H 299,8.

Oraumane GaKTuIecKOro CKaTiA o OT 3HATEHAA oy NPEJCTABIAET
cofoit Kpynmylo aHOMAaJALEYI O0cODeHHOCTH TIpaBHTALMONIOIO UOJAA
3emaw.

I'. ONIPENEJEHHUE ®UTI'YPbl 3EMJIN

I1.2.18. IMocTamoska 3apa1u

CoBpeMennas Teopusa Gnrypw 3eMAR moaydmia CTPOroe peIeHAO
B TpyHdax COBETCKHX Y9eHHX, rIapEHM obpasod M. C. MoaxopeHckoro.

TIpo6nema onpepnenenan $urypst 3eMill B ee COBpeMeHOOH MHo-
CTAHOBKE 3aKJII0YA6TCA B Cle/(yiomeM. 3anaercA OHTypa OTHOCHMOCTH,
OTIIOCHTENBHO KOTOPOH OmpefessioTcs KOOPHEHHATH TOYK 3eMHOI Mo~
pepxHocTi, Ilpm wayueHnnm dnryps 3eminm B uelloM 3a TaKyio ¢Erypy
OTHOCHMOCTH HpHEOMaeTcH o0mmit Bsemmoif aammmcoma. Ero mapa-
merput (2, &, M, @) J0MKHW OLITB H3BeCTHRI. llpenonaraercs,
q9T0 0OpoBefeHa MWPOBAS TIpaBEMeTpHYecKad CBOMKA M, ClelloBa-
TeJBHO, BHAYEHWe CHIL TAKeCTH M3BecTHO B KAMKJo# TouKe (uanmwe-
cKoif moBepxHocTH 3JeMau, HpoMe Toro, AiA KAKIOH TOYKHM H3BeCTHH
¢0 DpHOIMHeHHE reofesHIecKEe KOOPAMHATH (KOODPOMIATH, NAHHHE,
B MeCTHOH cHcTeMe, OTHOCHTeJAbHO pedepeHI-3JIIHICOMAA) H upupa—“i
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qienRe UOTEHLMANa OTHOCHTENLIO RCXOMNOr0 UYHKTA {onHoro H TOTO
ace adn pcedt 3eman). Tpebyerca ofipefelnTnh reoyeadveckne Koopim-
gaThl TpON3BONBHOE TOIKN M 3eMuOli 10BEPXHOCTH (CM. PHC. 11.2.4) or1-
jlocuTeJ bHO 0BINero 3eMEOTO Biamiicomaa: mwpory B, joarory L
n pwicory H. Memonraysa npuGamkellihle 3HaveHlsa 3THX KOOPAMBAT

5. L, n H panmmeM cooTHOmenus

By =By, +9B,
Lyy=Ly+8L,
Hy=Hy+0H.

TasnmM 00pa3om, 3ajjaga CROINTCA K HAXOKJAGHNI0 HeGOJABIMHX DoNpa-
pox 88, 8L, 8H. Rns sroro ueofxomuMo ompefeNuTH BO3MYINaOMmif
norennman T

11.2.19.  Onpeneienne Bo3MYUIQOIICTO MOTCHMHATA 3emiH

BosMymaoonmuii DoTeHNHAa] INAaXOMMTCA B pe3yabpTaTe pelleHHESA
TpeThell KpaeBol 3agaud TeOpPUM NoTeHuuala. B Toukax ¢momueckoii
nosepxuocrn 3emam, mo meccaeposannaM M. C. Momoperckoro, Bo3-
MYMAWMEA DOTeRIMA)l [0JKeH YAOBJACTBOPATH YCJOBHIO: -

<_%§_)M+ ( —Zpl)mz —Em TtV

r7ie g py— HaluoeHHOe 3ladYenme CIIH TAMNECTH B Toulte M (cM. pHc.
[1.2.4), yy — HopMajpHOC 3HaYenNe CHJL TAHECTH B TOTKe N, ppy—
paamyc-BeKTOp TOUKH M, pp= R+ HY,; amecs R — cpepmuit papmye
Jennm.

Onnaxo NpA pelleHMH 3TOH 3ajaY¥ BO3NUKaeT NPEHOHOMAJILHAA
TPY/ANOCTD.

B ofHyAHX Kpaepux 3amatax MobepXHOCTh, HA KOTOpoil maerTca
TO HIA ZpYroe YCcIOBHe, fo)bkHA OHTH B3BecrHa. B jaHHOM clyvae
I'PaHNYHOI NOBEPXHOCTBIO ABJAETCA i~
silvecKasa MOBEPXHOCTh 3eMJIA, A oHA caMa N
DO/UIE;KUT OUpefelellN0. 3ajgavy OopH-
XOAUTCA pemaTh MeTofoM HPUbMIKEHIH.,

BMecto Bem3BecTHOH NOBepXHOCTH W
deran M. C. MolopeHcKknil nmpenioxmi
NCIOAB30BATh TAaK  Ha3WBaeMyn OO0-

DepXHOCTb J€MIE B HeppBOM npHbAdKe-
NHIT, K KOTOPOi B OTHOCAT KpaeBoe YcJo-
niie, cOCTaBIeHHO® niag (H3INYecKoi mO-
CCPXAOCTA 3eMiH.
IToBepxHOCTE 3eMiud B TNepBOM NpI-
0.’KeEUH CTPOAT UYTeM OTKJajiLBaHRA
UODMANBAKIX BHCOT :HY 0T moBepxXHOCTH Puc. 11.2.8.
Pedepern-saannconna.,
, ‘Pemiennte B mepsoM npubamxkennn, nonydenaoc M, C, Mononencxam
1iA ofmero 3EMIIOr0 3INIUIICOMAA, MMeeT BHI

T:%SS@_?MB’)S(@ do, (11.2.45)

[0]
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rac uHTerpax OepeTcA IO MOBEPXHOCTH BCel 3eMyH, OpHEMMaeMoli
3a cdepy, (§—Yy) — avoMaiima B cBOGORHOM BO3LyXe, P — Ayra Goapmoro
Kpyra OT Texymed ToukE K jo pgaHHOH To4kd M, B KOTOpPOH ompe-
AeNifeTCA BO3Mymalonmii noternuan 7 (pme. 11.2.6), § () — dymxmna
Crokca,

P P

S (\IJ)=coscc—2— — Gsin—2-+1—5cos¢—3cos¢x

X ln(sin -‘|—7-{-sin2 l) .

Ionpaska Og B anomaianio B ¢BOGomHOM BO3JIyXe DBITUCIETCHR

oo dopuyne
@
5g=R2SS b do, (11.2.46)

rae b = HV—HY — paauocTs HOPMANBHLIX DHCOT Tekymeil K o paE-
HOE M TOvex;
P

ro=2R sinT;

%9} — BenoMoraTedsHaH QYHRIMA

x(o):fgz—TY) +_1g?. SS €—v) S (V) do.
®

11.2.20. ®opmyasl piaAa BLIYHCACHAA BBICOT KBA3UTeoM/A
M COCTARNAIMINX YKIOHeHHH oTpeca

Ecam B (11.2.32) mopgecraBHThL 3Hadellie BO3MYMAIOmMero IoTeH-
muana (I1.2.45), to monysam dopmyny M. C. Mouonenckoro (mepsoro
OpHGAW;KeHUA) A BHCOTH KBA3NTeOWAA (AHOMAJHA BHICOTHI):

L= S (g —y-+0g) S () do. (I1.2.47)

= lmy
ITpn nomomu coorHomenns (I11.2.30) noxyaum dopmyan M. C. Mo-

NopencKoro (Iepnoro npubAmKeAAA) AJIA COCTABIMIOMMX rpanmle-rpn-
Hecoro yKJ[OHeHHH oTBeca

=- .m SS@ —¥+88) 5~ dmp cos 4 do— (g v+ ) wam

(11.2.48)
= ~ Ty SS(g v+ 0g) —— dl sinAddo—
2y Y
_("'_H' )f;) Rcos BdL ' (11.2.49)

Iie A — asuUMyT HampapJeRRA HA TeKYymywo Touxky K (cM. pme. 11.2.6),
288 )



VaprTiBas, 9T0 MeTORHKA BHIYHCHeBHE Do JopMyaaM crporoii
qeopUM [V PeaNbHEIX YCAOBHA IOKa HemocraTouno OtpaGorama, ma
ppaKTiKe MHDOKOe NpuMeHeHHe HAmJIM dopmynau Crokca m Bemmmr-
MeiiHeca, KOTOPEE MOXKHO PAcCMaTpMBATL B KavecTBe HYNOROTO HpH-
¢rxenns K Qopmyram M. C. MonopercKoro.

®opMyaa Crokca AlA BEITACIGHHMA BLICOTHI KBA3HTeOHAA (aHOMa-
aMA BHICOTH) HMeeT BHJ

C:T::V SS(g—y)S(q;) do. (11.2.50)
[0

@opMynn Benmur-Meiimeca VISl COCTARJIAKMEX TIpaBEMeTpHIe-
cKOro YKIOHeHWA OTBeca OOHI9HO NMpEACTABIAIOTCA B BHJE

£ —ZL‘S

I

(8—Y)Q () cos A dA dy

2n
=) )
0
om . (IL2.51)
n=—g{{ e—vomsnaaaay
00
Tjie
QW)= -20—6236—5"— cos2—1§— [cosec% + 42sin %’——32 sin? _121)_ +
. 3 i 12 sin2? %- In (sin % -} sin? % )] — Jyuruua
—+sin 5> :

Bennnr-Meiineca.

Opgmano ¢opMynr HyJleBOTO DPHONHKeHHA NAIOT YAOBJIETBOPH-
TeJIbHYI0 TOYHOCTh TONBKO JUIA NYHKTOB, Pacmofio/keHHHX Ha PaBHHHe.
Tak, nHanpuMep, yxioHemAs orTBeca Io ¢opmyiraM HydeBoro mpuGiau-
HeHOA B PaBHMHHEWX pafioHaxX DOJYYalOTCA CO CPefHeil KBaJpaTHYeCKoi
oumnbxoit + 0,3—0,57, Torsa Kak B ropax — c omubroit = 1,0—1,4".

YroOH HONYYMTH B TOPHEIX PpaifoHaX TaKyW Ke TOYHOCTb, KaK
Il B paBHHHMEIX, HeoOXOMHMO TeM AJi MBHM cO0co00M HCKIIOHMMTE N3
aHOManmii CHJILl TAMKeCTH BJAUAHWE TomOrpadiuecKwx MacC m BCe BH-
YMCIeHHA (BHCOT KBaswWIeOMua M YRJIOHEHMH OTBeca) LNPOM3BOJHTH
B IIOJIe QCTATOYHRIX aHOMaJMif. 3aTeM Heo0XoAEMO BOCCTAHOBHTE BJIHA-
Hile HCIIFOYeHHBIX MacC HeIIOCPeICTBEHHO HAa BHICOTH KBA3UIeouaa H yK-
JIoHeHHA oTBeca. TakuM 00pa3oM, BEICOTH KBAa3UTeOMIA H YKJIOHEHAA
oTBeca GyqyT maXOmMTLCA KAK CyMMa NBYX CJaraeMEIX — BIARAHAA TO-
liorpaduueckrx Macc B BAMAHHA AEOMAABHHEX Macc, KOTOpOe BLIYHC-
Jsieress mo opmynam Crokca u BemmBr-MeiiBeca. Hanbomee ymoGHH
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anAa pwamcneEmd HopMyaw, npepno:xeEENe JI. II. IlemrumeHom *,
KOTOpHE U IPEBONATCH HHNKO:

- T:I:T SS le—n, v, p+20/HY] S () do +ALp,  (11.2.52)

2n n

E=— g { [le—Vn.r. o+ 2010810 () cos 4 dd dy+ 8%,
o0 (11.2.53)
Z:I'[ I

=y S [(g—V)u. v, pF-20f3H"] Q () sin A 44 dp+ A,
0 0

(11.2.54)

rie NpHHATH clefyomie 0603Ha1eHus:
S () m Q () — dynkum Croxca u Benmar-Meiineca.

CroAmue B KBagpaTHHX cKo0Kax BHpa:KeHUA OpefCTaBJAIT coboit
aBoManmu (asA, BHYHCIAeMble MeTOROM KOCBeHHOM WHTEPUOJANEA.
Wepe3a aHOMaJWM B HeNOJXHOH Tonorpadmueckodf pemyxomu. BuicoThl
KBa3HreoMia A YKJIOHEHHA OTBECA, BLITACIeHHKe IPH MOMOIIN AHOMANRIT
®as, coOTBeTCTBYIOT KOBAeHCAumi TollorpafH4ecknx Macc Ha HOBepX-
Hocts H = HY = const, HpOXOJAILYI0 Hepe3 HCCAeLYeMYH TOUKY.
Alp, ALp m Anp — mompaBKH B BHICOTY KDA3HETeOHfa U B COCT2BJIAN-
mye YKIOHeHWA OTBeca, ABIAIIINECA PASHOCTLIO BIHAHMI TONOrpa-
¢rgecknx Mace Ha {, £ H 1) mpIl UX UelicTBHTeNLHOM PacloNOKeHAR
N ROHAeHCAI[UR Ha NOBepXHOcT! H = HY = const. 9TH NONPaRKH
BHYICIAKTCA 110 $OpMydaM

. foR? r+h h
oty = SS (m = _’rT) do, (11.2.55)
o
AL, =P f$R= SS _ri’_ (.:_0_—:-) cos A do, (11.2.56)
0

_OfSRE CC R (4 AN
Anp_-Y—SS = ("o —)sin Ade, (1L.2.57)
(0]

rae § — muotHocrs TOmorpadmueckux Mace, k= HY—H{, r — pac-
CTOAMIIe MeIy HcClepyeMoil TOYKOH H TeKYIeld ToYKoA ¢uamieckoi
OOBOPXIIOCTH, g — PACCTOAHME MeH1y HOX NpPOeKOUAMH Ha OTCYETHYIO
OOBePXHOCTE.

Ilo omenxam JI, II. IlennmEena, uier Alp He npesumaer 0,5 M,
Benuunas AEp M Anp B ropax MOTYT JOCTHTAThL HOCKOJIBKUX CeKyIn.
Aan pruncnenmit moopasok A fp m Anp mMelorcA yooOHEe TabmuuH,
coctapnentnie E. M, OpJiosoi. **

*JLIL HenxawnreH O DEMACIEHAM YKIOHEHWE 0 Beca ¥ BRICOT KBa-
sureomya B ropax, Tp, IITHUHATAuK, Bna. 176, M., «Hegpan, 1969.

** E.M. Opuaoea. Tabuunu AAg y9€Ta HENUHEHHOCTH BIMAHHUA BLICOT
Tonorpadnyueckoro Maccupa Ma ykaoneuua oreeca, Tp. UHHHTAuK, ewitn, 157,
M., «Henpa», 1965,
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11.2.24. OmpepenenHe TOYHMX reOJESHICCKAX KOOPAMHAAT
OTHOCHTCIBHO 00mero 3eMHOr0 DAMHMICOMAA

Iocile RAXOAeHAA BeaAmadd {, & M 1 Moryr 6HTL ompejejeHn mo-
[paBKH B DPHGIMKeHHH® Leoie3dTecKre KOODIHEATHL 6B, 6L u 6H.

Wcnopapafas HoNYdeHERME IompabKamm OB, 8L w SH npubam-
meBHEHe TeoeaddecKne KOOPMMEATE, LOJAYydaeM TOYHHe re0/iesHIecKae
KoopruHATH B, L, H, KOTOPH® OOPelelAI0T o0 eHMe J11060T0 MYHKTa
TPMAHTYJANEE B e[HHOM MHDOBOHl CHCTEMe.

B caMoM pielle, ecal OT MOBePXHocTH 00IIero 3eMHOIO 3JLIMICOHMAA
Mo HOpMand B KaKoM-1nGo myAKTe M (HanpasleHne HOPMATE OIpefe-
nfercA KoopiwEaTaMA By m L,) OTIOKETbL TeONedHYECKYI BHCOTY

H yp, TO NONOKEHU® MYHKTA M OTHOCHTeJLHO o0mjero 3eMHOr0 3JJIMI-

couia Oymer ompeneieEo. Ecam 3ToT mpouece UPOJONAHTE JJIA Bcex
NyHKTOB MAPOBOH TPHABTYJNANUH, TO TeM CaMHM OyJeT ONpPeHC/ICHO
NOJ0KeHHe BCEeX HYHKTOB OTHOCHTENBHO ofmero 3eMHOTO SJUINNCOLJA.

. OINPEJAEJIEHHE TrEOJE3NYECKHX HKOOPIUHAT
OTHOCUTEJIBHO PECEPEHLI-DJIJIHIICOMTA

11.2.22. HeofxogqmMoCTh MECTHON TpaBUMCTPHYUECKOH CHEMKH

IIpn m3ydYeEMM OTHENBHHX dacTeli (pailonoB) 3eman B Macuwrrabe
OTASILHOI0 TOCYHAPCTBA, PYHOH [OCYFAPCTE HIN KOHTHHERTA B KA-
uYeCTBe KOOPHUHATHOH HOBePXHOCTH MPHHIMaeTcA OOBepXHOCTH pede-
peHI-3aIHOCOMAA. Pedepern-sirancouoM HaznBaeTCA dIEICONA Bpa-
INeHUA HM3BeCTHHX pa3MepoB H H3BecTHLIM o0pa3oM OpHeHTHpOBaH-
HElif B TeJe 3eMIH. i i

Teofie3nuecKkHe KOOPHMHATH OTHOCHTEAbHO pedepenl-dJLIHICouIA
a60ro NYHKTA TPUABTYAALNH BREITHICAAIOTCA 1o QopMydaMm

B=B,+AB,
T =TI, AL,
H=H,+}+AH,

rne By, Ly, H, — reogesudeckne KOOpOMHATH HCXOMHOLO NIYHKTA
Tpuadryaaquu, AB, AL — ppHpamieHNs IMAPOTH H JOJATOTH, HOXy-
YaeMile B pe3ayJbTaTe pemlelMs OPAMOA reQjesH4ecKO 3ajadn Ha 231-
jumncouye, AH — mprpallleHde 1e0Re3HIeCKOH BHICOTH OTHOCUTEALHO
PedepeHn-3AAIICORAA.

AH wmoxer OWTHL DpeAcTanieHa B BHE

AH=AH" AL,

rie AHY — OpEpameHAe DOPMANLEOR BHCOTH, A{ — OpHpalNeHEe
DRICOTHI KDa3HTeOMJa OTHOCHTEABHO pedepeHI-3IAANCORAA.

IlpEpamennsas RAOPMAJBHAEIX DHCOT HAXOAATCA IO pe3yAbTATAM
rCOMETPHYECKOT0 HUBEIUPOBAHMNSA, COLDPOBOMKAAEMOI0 MH3MepPelHgMH
CHJLl TAMeCTH Ha penepax. IIpeBhileENsA Kpa3zareompa A ompexeixs-
IOTCH METOJUM acTPOHOMO-TpaBHMeTPAYECKOT0 HHBEJIMPOBAHHS,
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Mpessne uem PemaTh ODPAMO FeofledHTeCKY0 3ajaly, HeobropmMo
sce nBMepeHRHe Ha (UaHYecKOH NOBEpPXHOCTH JeMIW HAOpPABJIGHHA
n GasucH peAyOHPOBaTL Ha DOBEPXHOCTh pedepeHn-3aamicompa. Jna
aroro HeoO0XOQEMO 3HATh &CTPOHOMO-TEONle3M4eCKOe YHJIOHeHHe OTBeca
B KaKIOM OYAKT® TPHAHIYIANEE (YTOJd MemQy HANPaBJAGHHEM OTBec-

HOl JWHEA H HOPMAalbi0 K pedepeHAN-BIIHICOHAY), & TaliKe BHcoTy H
NYBEKTa HAN OOBOPXDOCTHIO pedepeHm-siuruOconfa. Hommomentn Ear,
Nar ACTPOEOMO-TOJG3MIECKOro YKIOHEHAA OTBOCA B MIOCKOCTAX MepH-
AMAHA B OePBOT0 BEPTHKANA BHIHCAAKWT D0 $opMylaM

Eap=q3_§ l

— (11.2.58)
Nar=(A— L) cos B
e ¢ H A — acTpOHOMHYecKHe KOOPAWHATH [aHHOTO OYHKTA.
YKIoBeEHe 0TBeca B IIOCKOCTHA, EMEIOIMeil aamMyT A, onpegeaserca
dopmynoi
Bap==Ear c0S A} MNapsin 4, (I11.2.59)

OpnEAKO acTPOHOMO-TEO[e3MIeCKHe YKJIOHeHHA OTBeca mo (opMy-
nam (11.2.58) Moryr OBITH RLIYACHAEHH He Ha KasKIOM OYHKTe TPHAHTY-
JNAO0H, a TOJBKO HA TeX, B KOTODHX OIpelefeHH aCTPOHOMHYECKHe
KoOpAEHATH ¢ ¥ A. B rocygapcTReEHOH Ireofes3uyecKOd CeTH TPUMAHTY-
aamua 1 xi1acca CCCP TakMe IyHKTH HAXOmATCHA APYT OT ApYyra Ha pac-
croasuAx mopanxa 70—100 kM. Bo Bcex ocTalBHHEIX DYHKTaX acTpo-
HOMQ-TE0[e3UYeCKHe YKJIOHeHHA OTBeCA BHYACIAIOT METONOM HHTEp-
[MOJANHA, HCOOAE3YA OPH 2TOM IPAaBEMeTPHYECKNe YKJIOHCHHA OTBeca,
oUpenedseMile Fepe3d AHOMANAN CHJAH THMKeCTH.

TaknaM o0pasoM, gT00b BLISACANTE OPHPAMEHAA KROOPAMHAT
(AB, AL, AH), meo6xomuMo HaanuWe IPaBAMeTPHYIECKOH CHLEMKH,
Mo He MUpPOBOHl (KaK B chydae oupelieNeHna ofmed ¢urypu 3emman),
a TOJIBKO MecTHOR (T. €. B Opefedax HEKOTOPOU OrpaEMYeHHON ofaacTy).

MecTEAA I'DaBAMETPHYECKAA CBEMKa WDOBOLMTCA [JIA pelieHAA
cleqyIOINMX 3amad:

1) [iA BRI'NCIEHAA IONPABOK B H3MEPeHHHE NPEBRIOeHHS ¢ OeJbI0
00oIy9eHHs] PpasHOCTell MOPMAJLHEIX BHICOT;

2) iy poBeleANA aCTPOHOMO-TPAaBUMETPUIeCKOT0 HHBeJH POBAHNA,

3) maA BHYHCAeHAS HHTePOOAMPOBAHHEX YRIONelAil OTBeca B KasK-
AOM IYHKTe TPHAHTYJALNH;

4) pag DONYYeHHA TeOfe3HYeCKAX KOOPAUHAT ACTPOHOMHYECKHX
OYHKTOB, He ABIAKMAXCA IYHKTAMH TPHAHTYIHUIH,

11.2.23. Briuncienne paaBocreii HOPMANBLHBIX BBICOT

Pabouas fopmyna fAA BHYHCIEHOA Pa3HOCTEH HOPMAABLHLX BHICOT
HMeeT DT

€—v) Yo —Yi'
AHYp=8h g pt——-m By p—— 0 HERY,

e AHY, p = HY—HY; Ah, p=Hp —H

aan — Hiqy — T3MEDEIHOE IPEeBHI-

(8—V)a+&—7V)p .

meHHe penepa B Hag pemepoM A, (§—Y)n= 5 4
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yf. n Y;‘—'aﬂaqenlm HOPMAJBHOM CHIL: TAMECTA B TOUYKax B m A,
HHSM + H:'QSM : .

HEH =_£_2__ — cpefiHee sHAYEHA® HaMepeHMHd BHICOTH, .OKpY-

[JeHHO® JO NeJOro Merpa (HAMepeHHAfH BRICOTA OMPeAENHETCA Kak

cyMMa W3MepeHHHX UDeBHIIeHHH), Ym — NPHGIMEKEHHOe =~ BHAYGHMO

HOpPMAJbHOH CAJIB TAKECTH, NPAHAMAEMOS NOCTOAHHHM JJIA  BCel

TeppPUTOPEHE CTpaEH I papEbsiM 980 000 mraa,

11,2.24. BhiupcieHNe npeBbllIeHUil KBASAreoHIA

MopMyna, onpenens0mas NPeBLIICHNA RBA3UTEONA MeMK/AY TyHK-
gama A ®m B, mMeeT BHF

B B
—(CB'—CA)=—A§ar=§ Bar dz+§ EYan L6

3mech HETOTPHPOBAEA® IMPOM3BORHTCA BAOJL 3BeHA TPHAHTYIALMY
meqy DyExtamMa A m B, (g —y) — aHomaxms B cBoGogHOM BO3fyXe,
¥ar — aCTPOHOMO-TeOfie3MIecKOe YKJIOHeHNe OTBecA B HAIPaBJIcHHA
auHar AB, BaudciaseMoe mo dopMyire (I11.2.59).

@opmyna (I1.2.60) npuEmUNMaiBRHO pemaeT Bompoc o6 ompepe-
JleHMH OpeBHINeRN# KBasHreouaa. IlepBHil wieH MpaBoif JacTH ABIfETCH
TJIABHEIM, BTOPOi jKe — MAJIOH IMOIPaBKod 3a HeoapalielbHOCTH YpO-
pedHKX moBepxHocTell. [WaBHyl0O TPYHHOCTP NpHM BLIYNCIEHHH Ipe-

B

BLIMICHHH KBa3sNIeOMAA HpeAcTaBiseT WHTErpaJ j"ﬂardl. Jiana ero Bu-
A

uncaenns TpeGyeTcs 3HATH B KamuoH ToUKe IWEHA AB HUBeIRpOBaHEA
2CTPOHOMO-TeOfIe3HIeCKIle YKIOHEHHA OTBeCa. '

IIpn acTpOHOMHAYECKOM HMBeNHDPOBAHMM HpefUOJATAeTCA IANEH-
06 A3MeHeHHe COCTAB/IAKINEH YKIONEHAs oTBeca Far MEKAY HYHKTAME
TPHAHTYJIAIME, B KOTOPHX NpPOH3BeNeHH aCTPOHOMMIeCKNe Ompefe-
JeHuA. B rtakoM ciyuae

B
£ Bap dl=1 (854 02),

rje
AB

l=——

5.

TlocKonbKy B JeHCTBHTENLHOCTH YKIORGHHA OTBECA MeHAIOTCA
no Gonee CHOMKHOMY 3AKOHY, AacTPOHOMMYeckoe HHEEIMDOBAHMe NpH-
BOJNT K HeYAOBJETBODHTEIBHHM Ppe3yibraTaM.

B Coeerckom Cow03¢ NpPAMeHAETCA MeTOA, ACTPOHOMO-TPaBMMeT-
pHdecKoro HwBeamMpopaHHWsA, paspaboraErmi M, C. MonomeHcknM.
B KauwecrBe HCXOMEWX NaHHEIX AJAA OUpefelNeHNs NpeDHIIEHHA KBA3H-
TeOMaAa MCeEKAY MYHKTAMd TpHaHryaammn A m B meobxogmmo HMeTh
snavemnn EZ, nit, ED, 02 m rpasmmerpmueckywn cremky mekoropoit
O0MacTn X, BEYTPH KOTOPOH HAXONUTCA 3BeHO TPHAHIyIAumm AB.
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QopMmyna AnA onpelefeHHA UpPeRHINOHNWI KBASATOOHNA METONOM
ACTPOIIOMO-TPARAMETPAYECKOr0 HABEINDPOBAHHA HMeeT BHJ

B —tA=— oA+ 0811+ ([t (3)-24 ()] +
+[o (4 D)+9(8. )] (11.2.61)

rme 02 n 85 — ACTPOHOMO-TEONE3UYeCKAe YKJIOHGHWA OTBeca B ac-
TPOBOMNYeCKEX DyHKTax A n B B maopasiesnn BA; 1 — nonosumua
pacCcTOSBAA Me;KAY NyHKramn 4 ® By ¢ (4, Z) n ¥ (B, £) — rpa-
BAMeTpRYECKAe YKIOHeHHA OTBeCA B OYHKTax A B B, o0ycnoBiaennno
BAHANKEM ANOMANHIl CHNIN TAXeeTH obaacta 2; t8 (2), L4(Z) — sHco-
TH KBadWTeOAJA B UYHKTax B m A, o6yciopleHERe BANARNEM TOI e
obnacrn X, BuuncienHue mo ¢opMyne Crokca; I — ofnacTh Y9uTLI-
BAeMHX AHOMAJINH, pajguyc KOTOpoii IPWHAMaeTcA papHLM 3—4l,

Ilepeuit unen dopmynn (11.2.61) mpencrasaser coboii peayianrar
aCTPOHOMHAY6CKOTO  HHBEJAPOBAlNIA, DIOPOH SIAeH — rPaBAMETpH-
9eciyl0 NONPAaBKY K AcTPOHOMHYecKOMy HMBel¥pPOBaHAI0, 0GyCioE-
JNeHHYI0 HOJITHeHHOCTbI0 M3MeHeHMS YKJIOHOEWMA OTDeca MeKAY acTpo-
HOMATECKEMH DNYHKTOMH,

Ecxn rpasaMerprAdeckne YKJIOHEHHS OTBECA, BXO#AMmAe B fopMyay
(11.2.64), eaarcasTs oo dopmuyne Bennmar-MeidiEeca, a BHCOTH KBasd-
reoufa — 0o ¢opmyne CToKca, TO 30HY HHTEIPHPOBAEHA HeoOXOMEMO
opruats ofmed pia obomx mymnxTon. ITO0 YycaoBHe cobilonaeTcs OpH
DpUMeHeHHH S/UIROTHYeCKOH NajeTKE AAA BHYUCAORAA FPAaRHMETpH-
q9CCKOfl HONpPABKH.

B cratve O, M, Ocraua * On0 NOKa3alNo0, 9TO MOMHO BHYNCIATH
rPABHMETPAYECKYI0 MONPABKY, YIATLIBAA AHOMAJIENM CHJIH TAMECTH
B Kpyroeux obractax papnyca R,, pasHoro 3—4l, BOKPYr Kamioro na
acTpONYHKTOB. B aroM caygae BMecto § () eclegyeT BRIYNCAATh
AL (2) no dopmyae

27 ¢

A (2)=7£;y§ K (—V) [S (W)—S (o)l sinpdd dyp,  (11.2.62)

(1]
tne S (P) — dymema Crorca, § (Ppo) — anavenne 3tol GyHKmUN
opa )P = Pg.
d)opMy?Iy (11.2.61) ynobuee npepcTaBHTL B Diige

Ftt=—{[da—e (4, Z)]+[02—0 (s Z)]) 1+
+Az8 () —ard (3, (11.2.63)

roe ¢ (A, ) n ¢ (B, Z) — rpaBuMeTpudeCKkHe YKJAOHeHUA OTBeca,
BHTACJeHHLIe C YYeTOM AauHOMaluii B Dpefelax 30HW paaHyca g BO-
KPYT KQXKJOTO aCTPONYHKTA, BEJMIHHE A;B (Z)u AgA (Z) BuaAcAAITCA
¢ ydeToM aHOMajwil TON Ke 80HH, PAJEYC 30N WLTETPHPODAHOA P,
paBeH upuMepHo 2—3°,

* O0.M. OcTau. K MeroguMxe acTPOHOMO-TPABHUMETPNYCCKOIO UHBEJIUPO-
paumA, CO, pedepator HHUUT AnK, euu, 6, M,, 1970,
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Pabouan $opMyna IJIA BHUACTeNHs NPePHINGHME KBadAreonna
(B MeTpax) HMeeT BH]

(BgA= —07,00449 [(AE"y - AER) AB’ 4- (AN, -+ Ang) cos B AL'|+

87 (3) a2 (3)

rne AB" = Bp—B s AL’ = Lp—L , (8 MEHyTax gyru); Bm= 1/2(B 4+
+ Bp): AE,, AER, An’y, Anp—pasHocTA CJAraioMHEX aCTPOHOMO-
reofie3MIecKUX H [PaBEMeTPHYECKHX VKIOHeHHHA oTBeca B MephidaHe
o epBOM BePTHEKAse JA aCTPONYHKTOR A H B, BHpaMeHHHe B COKYH-
pax; AL, m AEp HeoOXOREMO IpefBapnTeJLEO MCOPABATH HOODAaBKOMR

3a MICKPHBJICHHE CHIIOBOH JHHIY HOPMalLHOIrO HOoAA

AE=¢—B~—0,"171H" sin 2B—E.

ITo PasHOCTAM. yKJIOHeHHﬁ oTBeca Me:Kay COCeAHHMH aCTPOBOMH-
geCKHMH NYHEKTaM# BHYACAAIOT mAﬁ— CPCABIK KBajgpaTHYeCKYio

omAGKY BHPOAA PA3HOCTH &CTPOHOMO-TEO[e3HIeCKAX H TPABAMETDH-
YCCKHX YKAOHGHWIA OTBECA. 3aTéM HAXONAT TAK HashiBaeMYI0 KHJIOMeT-
pOBYI0 omHOKY acTPOHOMO-IPABAMETPHICKOT0 HEBEIMPOBAHMAS

6" =my, V2,

rme 2l — cpefiHee paccTOAHAe MEKAY ACTPOHOMHTOCKAMHE OYHKTaMA.
Hna ofecneueERd HeoGXOmAMOKX TOYHOCTH acTPOHOMO-TpaBAMeT-
pHYeCKOro HHBeJHpPOBAaHHA He0OXO0AEMO, WT00H cobampalocs yclosms

e"<5".

11.2.25. BalvmeneHHe rpapaMeTpHYCCKHX YKIOHeHME orBeca
M BRICOT KBasmreompaa *

Nna BHYACIeHAs TPAaBAMETPHYECKHMX YKIOHeNmA# OTBeca, Kak
H BHCOT KBASHIEOUAa, OPHEMeHAIOTCA KpPYTLOBHe MaJleTKH, paccYnaTaH-
nue B. @, EpeMeesum. lalleTkm M3roToBIAIOT Ha OPO3PaTHOI OCHOBe,
HA KOTOPYI0 HARHOCAT KOJBOeBHe 30HH, pasburble pajdycaMd, npo-
BeJleHHEIMU 9epe3 PaBHEe NPOMEIKYTKH, Ha KPHBOJHEeiHHe Tpamengm.
‘icrenmoe AUTErPHPOBaEMe DPH HOMOIMM MAJIETOK SAaKJIIIAETCHA B TOM,
ur0, COBMECTAB LEHTP HANETKH C ONpefeAeMHM IYHKTOM If OpDHeH-
THPYA ee IO MeDHAH&HY, OOpeNeJdAIOT CPefHee OO IVIOMAJH BHATOEHO
AHOMAJAN B ¢BOOONHOM RO3AYXe [JA KaM0TO OTAeIeHAA MANeTKH H yM-
HOKal0T Ha K03(urueHT, COOTBETCTBYOMYIA BANAHHIO 9TOI0 OTHeNCHHA
Ha seamammEy [, § @ 1.

* MeromuKa BHIYuclicHUlt MaercA B cooTBercTsmM ¢ HacrapiieHmeM IO BHH-
CIIEHHIO rPaBUMETPMUECKUX YHIIOHeHHMI OTBEcA M BRICOT KBAJUreoufa, COCTABJIeH-
HuM E. M. OpsoBo#t, 1972.
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Pafouge iopMyJIR EMeIOT BHEJ

t (2) = 2‘, ; (e—V)irai,
()= > kZ (8—V)ik@iks
AL (2) = ; ; (&—"xbins

rie X — 00IaCT: YUHTHBaeMHX aHOMaJdHMi, { — QHCAO0 KOJBUEBRX
30H, Ha KOTOpHe pasbmTta ofaacrs X, k — gmcao Tpamenuik B 30He,
(g—Y)ix — CPellHee 3HATeHHEe AHOMAJIUA B CBOGONHOM BO3NyXe, HOJY-
YegHOEe METOHOM KOCBeBHOX MUTODHONANEH, B Tpamemmd ik, ai, aj ,
by; — coormeTcTBYIOmMAe Ko3¢dAndenTH.

Ecam opuaATh, AHTO pPaaryc obaactE X ', paBeH OpaMepHO 2— 3°,
T0 970 OymeT COOTBETCTDOBATH Yy9eTy TPHHAJNATH BOH HAJETOK
Epemeepa (pagmyc soEm XIII pasem 305,4 km).

Paguycil KOHNEETpPHYeCKAX 300 OpEBepeHH B Tabax, 11.2.3.

Tabanmma 11.2.3

Nt son Pagmycul 300, KM Ne son Pagwyen 8011, KM
5,0
I VIII
73 102,6
II IX
10,7 128,0
111 X
15,7 159,6
v X1
22,8 198,6
A XII
33,3 246,7
VI XIII
48,5 3054
VIl
70,6

B nacrosmee BpeMsa pamsaEme aom VII—XIII, T. e. or 48,5 no
305,4 KM, puaucagerca Ha 9BM 1o aHOMaamsaM B cBOGOLHOM BO3OyXe,
OCpeqHEHHHWM [UIa DJIeMeHTAaPHHX WJIOmMajoK paamepom 10" X 15,

Bnasanne 308 or 0 pgo 48,5 KM BHMACHAIOT BpY4HYIO, OpPOBOJA
qicleHHOe HENTeIPEPOBaBHe D0 TPABHMETPAYeCKAM H THOCOMETpHS-
cKAM KapTraM ¢ HOOMOLbI0 NaJeTKH. B aTOA UajeTke HMeercA WIeCTh
KOJbpOeBhlx 300 (30HH [—VI) pasHOro BAMAHHA, pasfecldeHHLX Ha
16 cexTopon,
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BnnsAEne aHoMaiwi 3TEX 30H Ha BeamameH A} (Z), & (2), n (Z)
poRcunTHRAT Ho (opmyie .

18 18
Bli-v=0.00014 3} (=), £+000021 3, (g —V)ur, n+
k=1 =1

16 - 16 .
+0.,00030 2 €—Yh, »+0,00044 kz (€—Vrv, v+
=1

k=1

' 18 16
+0.00062 3} (£—7)v, £+0.00085 3} (6—V)vy, k»
ta Am1

eclE QHOMAJNHHM JanH B MEAAHTajax, T0 A} (Z) moaygsercsa B MeTpax.

VI 16

§1-v1=—0".005 ?_} gl (g —Y)ik cos Ap,

VI 18

Ny_y; = —07.005 ;21 hzl (2—7)ie 8in A4,

rae

Ap=—o: k=1,2,3,..., 16 i=1, 11, 1II, IV, V, VL

HanGoapmre TpygHOCTA BHIBWBAeT Y90T BJNAHHEA LEeHTPallbHOMA
R0HK pajpycoM 5 kM. B saBHCHMOCTH OT TOYHOCTH MMelolleiicA rpaBm-
MeTPHIeCKOX CheMKH H CIOKHOCTH pejbeda B OKPeCTHOCTAX AacTpo-
NyHKTa OpAMEHAIT HaJeTKA ¢ Golee HIA MeHee moAPoOHOl pa3GHBKOiL.

Buananme mynepoii 30HH (pagHyca ry) Ha YKJIOHeHHA OTBeca IOJ-
CYATHBAIT IO AHOMAJWAM M BHICOTAM, CHATHIM B 8 TOYKax, pacHoio-
MEHHHWX Ha OKPYKHOCTE NpPOM3BOABLHO BHROPaHHOrO paguyca pg,
I 8 TouKax Ha OKDYKHOCTH pajHyca rep = (pg -+ ro) /2. IlpH BHBOje
dopMynL A BWYMCHeHWSA PAMAHAA HYJAeBOll 30HH pagmyca ro, Ha
YKJAOHEHHA OTBeca B maTepBale 0T 0 [0 p, OpHIMeHEH MeTOA I'DajHeH-
TOB, B NHTEpBale 0T Py MO ry — $opMyla HHCIeHHOIO HETeIPHPOBa-
Bun Taycca ¢ oMol opaRHATOM:

8
3 __ A {cos Ak] _
{"l}o—ro 8Y z 8 (Po) sin Ay

8
__P° (ro—p0) EA ; [cos Ak}
8y Tep ey g ( CP) sin A,J?
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rae Agp (ps) — aBoManaa B cBRODOZHOM BO3AYXe B TO9Ke ¢ HOMepoM &
Ha OKDPY:KHOCTH papayca Po; Agr (rep) — AHOMaNNA B aHaJOrAYHOR
;osge Ha oxgymnocm pammyca rep = (pg -+ re) /2; Ap = nk/4, k=1,
Y Oy ¢ 29y

PaccMoTpuM caydait, KOrGa B OEHTPATLEOR soHe (pagmycoM 5 kM)
paJeTkH BLIlelleHA 4 KoJbleBHe BoHH (A, B, C m D) TAKOro e BIHA-
HAA Ha YKJIOHGHHWA OTBecd, KaK 30HW
I—=VI. Pagnycu BX gagd B Tabn. I1.2.4.

Tabxnma I1.2.4 B BTOM clydae mMeeM pajmyc Hy-

Aepoii  B0HM re = 1,094 kM, p, =
Sona Papuye 208, — 0,300 kM, rep = 0,697 Ku,
. Bnual:bne HYNeBOH 30HH NOOJCYHTH-
Bator mo gopmyie
4 o [g} — 0702632 > Aga ( ){“SA ”}
B 3.419 ,’l o-fo ’ :1 gk Po Sill Ak
C 2,338 8 cos 4
2 k
—0°, A I.2.
N 1,509 0 02998@1 gk (rep) [sinA,,}'(I 2 6"4)
1,094 Ecim uemTpaldpEyl 30RHYy pasbnrh

HA Jpyroe mMclio KOoJbOEBHX 30H (3, 2
mnp 1), 1o xoodpdmmmentm dopmyam (11.2,64) MoKHO coxpaHNTL
DpPE COOTBETCTRYNIeM mojxbope sHAYERAA p,, a HMEHHO:! IOCTABHTHh
ycrosue g, = 0,2742 r,. Paguyc ByJienoil 30HH r, BCer4a paBed BHYT-
peHHeMy PafEycy mocdelHed KoAbleBoil BoHH. Tak, eclH NeHETPANBHAA
8oHa pasdura TOABKO Ha TpH 30HH (A, B m C) ry = 1,599 kM, ecam
Ha e (A u B), 10 ry = 2,338 kM M ecniu Ha o7HY (A), TO ry = 3,419 KM,

Bausaame BHa A7 () HyXeBoil 30HH paguyca r,, TIe HHCIeHHOe
HHTerPAPOBAHAe HOPOBOAHTCA IO TOYKAM, SABHCHT OT ee pajAyca I,
a tawke or Buwbopa pajgmyca pg:

8 ]
Moor, =g 0k 0o+ 2500 gy (e,
A=1 k=1

rae Agr (0g) — aBoManua B-cBoOOiHOM BO3AYXe B TO9Ke ¢ HoMepoMm k,
pacnonoKeHHOH Ha OKDPYMKHOCTH pajgmyca Qq; Age (rep) — TO e,
Ha OKDYMHOCTH pajmyca rcp = (p¢ T 7o) /5,

Tax, paa oawrerxu ¢ 3oHaMa A, B, C, D ry = 1,094 kM, p, =
= 0,300 uM, rcp = 0,697 &M,

;] 8
ALy, =0,00004 ; Ag (0g) -+ 0.00040 ;}] Age (rep).
=1 k=1

11.2,26, Hurepnoampobanae acTPOHOMO-re0Je3UUeCKHX
yrroHesnii orseca

B 1937 r, M. C., Moxoperckuit pasdpaGoTaa Merol, KOTODHE mo-
a8BoJAeT Ha OCHODAHAW CPAaBHUTEJBHO PeOH CeTH acTPOUOMHYECKAE
OYHKTOB U MeCTHOH# rpaBUMeTpHdecKOdl CheMKH ONPeleJATh acTPOHOMO~
reoge3uvecide YKJIOHeHHA OTBeca Ha LASKIOM OyULTe TpUaHI‘YJlHU,HM-;
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Ecam pagmyc o6lacra X YTATHIBaeMHIX aAOMaNHd mpuMepHo B 1,5—
2 pada GoNBme PACCTORHMA MeKAY ACTPOHOMAYECKAMH NYEKTAMH, TOQ
a3HOCTH BCTPOHOMO-reofie3NdecKHX H rpPaBAMETPHYECKNX YKIOHeHHH
orBeca OYIYT MeHATHECA OT ODYHKTA K OYHHTY IJIABHO M HMX MOMKHO JII-
pefiHO NHTOPIOJAPOBATh HA IPOMEKYTOYHNe OYHKTH. Tak, HaupHMep,
BHYTPH HEKOTOpoil HeGoxbmoii oGmacta o,
orpaHHuYeHHOA acTponyExkrama A, B, C
u D (puc. 11.1.7), MoxHO HpHHEATH

Ear—E (X)) =ag+brtc,
Nar—1 (X)) =@ +BAr+y,

rAe @ E A — KOODJAMHATH TOYKM, HaXO-
nAmeiics BAYTpW obaacrE o; a, b, ¢, a,
B, y — xospdumUenTE.

HooddrnuenTn naa panuoi obracta .
0 HNaXomAT OO0 cuocoly HauMeHbMHX Pue. 11.2.7
KXBaf(paToB NpH HAaJHIHA He MeHee Tpex
OYHKTOR, He JIEKAIUX Ha ONHOA DPAMOH,
ATA KOTOPHIX H3BeCTHH W aCTPOHOMO-Teofle3NdecKde, M TIpaBAMeTpHTe-
cKlle YKJIOHGHHA OTBeCa, HOCKONBKY KaKIHE TaKoH OYHKT, HAODH-
mMep A4, NMO3BOJNAET COCTABATH YPaBHEOHHA THIA

a0 o =EL—E4 (3)
ag?+prt+y=nt—n* (X)
rie AOpexcoM A 0GO3SHAYeHH BeJIAIWHEI, OTHOCAImMeCH K NYHKTY A.

Ecan pas pammsoii ofiacTn ¢ H3pecTHH KoadduumeRTH o, b, c,
a, B, v, To paa moboro myEKTa 310l OOMacTd (EampaMep K), BHYHECANB

TpaBAMeTpHYeCKAC YKIOHeHHA OTReca tK (S) m nK(Z‘.), MOHO HOJy-
HATH HITEPUOJHPOBAHHHEe YKJIOHEHHA OTBecAa IO dopMydaM

Er =85 (2) + a4 0rE o,

N =15 (3) + a@® +pA% - y.

C noMompl0 HWHTEPHOAUPOBAHEHIX YKIOHeHHH OTBeca MOMKHQ
ONPENeIITS TeOfe3H TecKye KOOP/INOATEl TYEKTOR, e BXOAAMHX B CeTh
TPHAHTYNAUMM, IPH YCIOBHMHA, 9TO HAa JTHX NYHKTaX CAENaHH acTpo-
HOMN4ecKHe OHpe[eIeHAA:

E:(P —Euur,

ZZ 7\—1]1"{1- sec E.
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E. METOAbI H3MEPEHNN CHJIBI THI)RECTH

[1.2.27, Knaccndarauaa meronos

JlnsA oupefeNeHAA CHJAH THM(ECTH B NPHHIALDG MOTYT GHTE ACOONE-
20BaHL Pa2iAIAHe (nandecKkWe ABJeHAA, KOTOPHe BABHCAT OT CHIM
TAMKECTH: MajeHAe Tel, Kadande MaATHHKA, PACTAMEHH¢ NPYKAHM
moA felicTBHeM IpYy3a, HOJHATHe KAAKOCTH B KaNANIAPHOM cocype,
woJebaHNA CTPYHH R Jp.

MNapecTHRe® MeTONW H3MeDOHAR CHJN TAMKECTA MOKHO PasieluTh
g8 Ape TPYOUH: gAHaMAdecKWe B crarAveckde, [Ipm anEaMageckmx
MeTojax Halmojaercs npMKeHme Teja, a HeNOCPe[ACTBeAHO WaMepsie-
Moll BeJIHUHHOH ABJAAETCA OPOMEKYTOK BpeMeHH, B Tedelllie KOTOPOro
Tel0 UepeMemaeTcs B3 OAHOTo HKCHPOBAHHOTO MOJOMKEHHA B [pyroe.

IIpm cratmYecknx MeTofax HaGalopnaercA MOJOKeHHe paBHOBeCHSA
Te/ia, OpPE 9TOM HEHOCDE[CTBEHHO M3MepAeMOdl BeJRYUHOR ABIMeTCHA
JHAeHOe WIH YIJIOBOe cMemieHHe Teja MDA mepexofe H3 OgHOro MO0~
el PARHOBECHSA B JpyToe DOJ BIAAEHeM W3MeNenWd CHJK TAKeCTH,

OmnpepnelieHRA CHJIR THAMECTA MOTYT OWTh alCONMIOTHHIMU M OTHO-
CHTeJILEEIMH.

Tipr abCcoMTHHX Ompefle/leHIAX H3AMEPAKT IMOANOe 3HANeHWe
CHAL TSHKeCTH g B KaKoM-au0o MYHKTe,

IIpu OTHOCHTEJBHHX ONpeneleHNAX H3MepAETCA pa3mocTh Ag
3HAa9eHW# CHIBl TAKECTH MeMAy ABYMA OYOKTaMM.

K nmEaMAYeCKHEM MeTONaM OTHOCHTCA:

1) AsMepeHuMe BpeMCHH MajeHHA Tela,

2) uaMepeHMe nepuoja KoleDalHA c¢BODOZHOrO MaATOWKA, COBep-
WIAIOMEro KolebaEmA MON JeCTBHEM CTIIE THKECTI,

3) maMepeEme mepmoja KodeGaHMA MaATHAKA, COBEPWAIOMIETO
rkoNe6aHEEA OO HedCTDHeM CHJILI TSDKeCTH U YUPYroid miacTHIH;

4) mamepedmMe 9ACTOTH KoJe0alnA CTPYHH;

5) M3MepeHHe CKOPOCTH BHITEKAHHA JKIAKOCTH wWepe3 Y3Koe OT-
sepcrie.

K crarmgeckmM MeTogaM MOMKHO OTHeCTH:

1) runcoMerpEYECKHiT — CPaBHeHHE De3yJbTaTOB MaMepeumid pan-
neHAA atyocdepH OpH MOMOIH PTYTHOTO OapoMeTpa H THMICOTEpMO-
MeTpa;

2) GapoMeTpHUeCKAi — H3MepeHMe BHICOTH CTOJOHKa DPTyTH, Ha-
XOoAAme#AcH B paBHOBeCHH WOJ feHCTBAeM YOpyroii CmJH rasa m CHIK
TAKECTH ;

3) maMepenne cMelNeHAsA HeKOTOPOd MaccH OPH nepexone H3 OA-
AOr0 COCTOAHHA PABHOBECHA B APYroe Mof JeiicTBHeM AIMeHCHNA CHJK
TAMKECTH,

JunaMaueckre MeTONH NPEMEHAIOTCA Kak OPR aGCONIOTHHX, TAK
¥ OpA OTHOCATeAHEHX OUpefeJeHnAx CHAH TAecTd. Crarmiecknme
MOTOOH MOTYT NPHMEHATLCA TOJBKO NJIA OTHOCHTeJDLIKX OnpegefeRni.

11.2.28. AGcomoTHBIe OlLPENENEeANsT CHIAbI TILKECTH

Ilprn aGcolMmTHMX oOpefeleHAAX CHIB TASKECTH FanOoNbIEro
BHAMAEHA SaCHYXHBAIOT CACAYOMHAe MeTou: GalamcTHYecKkHe, T. e.
MeTONM FabXwnennit ¢cBo0oNHO MAJAIOMEAX Tedl, II MaAaTumKoBnie. IIpa
MaATHITROBHIX 1nabawaeHnAx B HACTOAMEe BpeMy OOWYHO WCTOAL3Y-
1oTcs 000DOTHEIG MadTHNKH, HO uMOrga Haxomar mpmMenenme (Pna-
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nARAAA) B HOTAHHE MaATHAKE, Oa@skme mo cpoeit fiopMe K MaTeMarm-
gecKOMY MafATHAKY.

OCHOBHEIM KpHATepMeM OpH OLEHKe KadeCTBAa TOr0 HJIM HHOTO
MeTOfA ABISAETCH MHEAMAJIBHOE KOAATECTBO HCTOYHWKOB CHCTEMATH-
yeckdX OMHAGOK ¥ ACHOCTL BCeX (HBMYECKHX ABJNeHMI, OPOUCXOAS-
mEx B0 BpeMa HaGmiogennd., B sroM oTHomemwm OamamcrEYecKue Me-
ropHl MMeT NPeEMYIMECTBO Wepef APYIMMHA, TAK Kak Hafaiolmiee Tello
He IMeeT CBA3H ¢ NPYTHMH TelaMd W ero ABHKeHWe COBePINAeTCA IPAK-
THgeCKE DOX JAeAcTBAeM ONHOH JANIL CHJE 3eMHOIO OPHTMHKOHHA.

B ocHOBe Ga/LIMCTHYCCKHX MOTONOB, OPWMeHseMuX AiA aGcomror-
HHX ONpefeleHAl CHITM THIKeCTH g, JEKAT M3BeCTHRIA BaKOH IPAMO-
JUTeHAHOro PanHOMePHO YCKODeHHOTO JBHeHHSA CBOGONHO Najaioliero
Tena

g2
h=h0—|—U0t+—2—, (11265)

rae hg, Vg — OYTh H CKOPOCTH TeJla B Hadvaje cyeTa BpeMeHH, h —
NyTh, NPOHNEHHHH TeJIOM 34 MPOMEXKYTOR BDeMelld f; § — YCKOpeHHe
CIJIHl TAKECTH.

PerucTprpyd Ha WKane 3HaTeHMA OTPedKOB IYTH h;, COOTBeT-
CTBYIOIIME MOMEHTAM BPEMeHH I;, MOMKHO COCTABHMTL CHCTEeMY ypaBHe-
nuit ana (11.2.65), pemenue KoTopod mo cnocoly HaUMEHBIIMX KBaj-
paToB JacT MCKOMOe HeHS8BecTHOe §.

CoBpeMeHHHE JIOCTH/KOHHA ONTHKO-IEKTPOIHOi TeXHHKM MO3-
BOJAIOT NOXYTIATH BHICOKYI0 OTHOCHTEALHYIO TOYHOCTH (Nopapka 1079)
npH M3MepeHHMAX MAJKIX MHTOpPBANOD NYTH ¥ BpPEeMeHM.

Cpegnn  GaanmcTHYeCKIIX MeTONOB, MOJYYMBIAX IIpaKTAYecKoe
UpHUMeHeHNe, MOTYT OHTL HasBaHEl MeTOJ COBMEIIeHHOTO cBOGOAHOrO
NnajeHHs Teja B BAKYYMHOH KaMepe ¢ HecBOGONHEIM NajendeM caMoi
RaMepH © MeTOX C¢BOOOHOro majeHMA TeJa B Bakyyme. Hammyumme
peayabraTil 3a mocaenume romel (1967—1971 rr.) ORIH KOCTUTHYTHL
b MexnyuaponuoM 6wpo Mep n meco (Cerp, (Dpaﬂnn%) 1oy pPyKo-
BojicrBoM mpod. A. Caxyma. 37ech AIA perHerpaniu cBoOOALOrO IBH-
JReHAH MCHONB3OBAJNCA Ja3lepHHE uHTepdepoMerp. IllomGpackiBaemoc
TeJao TpeficTaBAAN0 co00H TPeXIpaHHEYI NpPHU3MY (TPUIAD), MMelIYIo
Maccy 430 r n Brcory 10 cM. Dra mpHsMa, CaYRMBIIAA SepKaloM WH-
tepdepomerpa, TOAGpPACHBAIACL KATANYJIBTOH BBEPX Ta BHICOTY OKOIO
1 M, a saTeM copepmaia csoGomHoe majenue. B cBOeM IBM/KeHHH OHa
NepeceKaila YPOBHYU «IRYX CTAHIMITY, OTIMIAIOIMECH IO BEcOTe Ha 40 cM.

Ilpm u3MepeHMAX (HKCHPOBAJACL fBAa IOJOMKEHMA OPHU3MHE B
Kasjoif U3 ByX TOPHE3OHTANLHENX INIOCKocTeH S, 11 .S, I cOOTBETCTDYIO-
urie M apa AETEpBajia Bpemenn T, ~~ 0,2 cex m T, ~ 0,6 cen. Hocwme
BlleCCHNIA B Pe3yJLTATH R3aMePeHAH HeoOXONUMBIX 1(ONPABOK 3liadellHe
CILILI THM{ECTH BHYMCIAIOCH IO (opMyile

Merog, npuMeMenmmid mpod. A. CaxyMa, I03BOJIAeT HONYYHTH
Bonce BEICOKYI0 TOYHOCTL IO CPAaBHeIHIO ¢ MeTofioM IlabiofeBuit mpo-
CT0 ¢BOGO/IHOr0 WameHMA Tela IPH OAMFHAKOBON BHICOTe MOTHATHA
Tena, Tak KaKk CHMMeTpPHYHLIe HAGJIOJEHNA HO3BOJMIOT HCKIYIHTL
BUAYNTENBHYI0 YaCTh CHCTeMATHYECKHX OWHGOK.
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TogHocTh OHNpoHeJieBAH CHJAN TAXKecTH, BuNOAHeERHX B Cenpeo
MHAOroKpaTio B wepmon 1969—1971 rr., xapaxrteprayerca omuGramm
B npepenax £ 2— % 10 mxm-rax (0,2—1,0-1078¢), a nameHerEA
abconoTHOrO 3HAYGHEA g 3a TOT Ke NePHON BPeMeHNA OKA3aJHCh B JHA-
masose =+ 0,02 mran (2-10-8g). Ilpeguonaraerca, ¥ro B Gamxaiimne
rops Oono6HEle mpubopH, YCTAHOBNeHHEe B HECKOJBLKAX OYHKTaX
MAPOBOH COTH, LO3BOJIAT BHINOJHATL MHOTA® BaHHe HCCIeNOBAaHEA
no maydeHmio pedopmammi ¢uryps 3eMam m BeMEOH KOPHI, BeKOBHX
A Ce30HIBIX HBMEHEBHH CEUIK THAMKECTH, BapPHANHIA CHJIE TAKECTH BCJlel-
CTBHS® [BH:KeHAA IOJIOCOB 3eMJH H MHOTHe Apyroe,

Ilpn oupemeJeHAH CHJH TAMKOCTH IPA NOMOINH MAATHHKOBHIX
nabaonennit menoabayerca $opmyaa Toirenca pas cayias Gecko-
MeyHo MaJIHX KojeOaHmil, yCTaHABIHBAIOMAA BABHCHMOCTL MEGHKRY
1epHooOM S KoJdefaHUA MaATHHKA, eI'0 IANHOH ! N yCKODeHHmeM CHJIH

TAHCCTI §:
!

ManaTtnag, ODPAMeHAeMHH IpPH IpPaBMMeTpNYecKnx HabaofeHnAx,
npefcTasaser co0oil ToepHoe Telo, cOBepmaKIles HOPHONHYECKOS XO-
jge6annd OKOJIO ropHsOHTAALHOR ocl. Ecim cuarath, 910 oCh KadYaHHA
MAaATHMKA HEHONBWYKHA N KoJe0aHHA COBEPMANTCS UCKINYATENLHO
nof BIAAHAEM CIVIE TAMKeeTH, T0 Ha ocHoBaHmu dopmyan (I1.2.66)
OOJMHOe 3HAYeHN® CHJIL TAMKOCTH B JaOHOM OYHIKTe

_ n2l
=i -

Hns artoro Heo0xomumMo ompefennTh n3 HabaroZeHnit mepuop S
KonebaHHMA MasATHAKA M N3MEpHTh ero AJHHY 1.

Juunaoit ¢msmuecroro maatuHKa | (Ha3bIBaeMONd NpHBeleHHOH
OJAMHON (PA3HYeCKOTO MAaATHMKA) HA3HBAETCH PACCTOAHM® MEXIY OChIo
oojgBeca M LEHATPOM KadaHHA. JTU [Be TOUKA HABWBAIOTCA D3AHMHLIMH.
Jng OTHCKAEWA NEHTpPA KavaHAA WDHMEHAIOTCH TAK HasbHBaeMEe
ofopornnle MaaTHHEH, OOOpOTHEIH MaATHNK MMeeT J1Be HapalTeliLHHE
ocHl KagaHMif, UPOXO/IALINE 9eped B3ANMHLIE TOYKH. JTH OCH ABIAITCA
peGpaMy mPA3M, Ha KOTOPHX MO0YZepedH0 KadgaercA ODODOTHHIA Masr-
opk. Ecanm opn KagaHAH MasiTHUKA HA KajK[OH M3 IPH3M LEPHOAN OKa-
MYTCH OUIHAKOBHIMII, TO NPHBEJeIHAH JINHA MAATHHKA HOJYYaCTCH
nyTeM HeIOCPeACTBEIHOr0 M3MEDEeNNs pacCTOARUA MeAy pebpaMu
npHaM.

IIpi oopepelieHII CHAW TAMGCTH MerojoM Nabmiopennii 0Gopot-
HEIX MAATIUKOB B HAOM0NEHHOe BuaYyeHHe CHJIW TAMKECTA g UPHXOLNTCH
BOOCHTb HEJHI psaJl NODDABOK AJA UCKIIOUENHA PA3NHIHEX NOrpem-
nocTed. BarkHeRIIAMA NCTOYRHKAMI MOTpeITHOCTeH ABAAOTCA: 1) Ko-
Je0aHIA TeMOePATYPHl BO DpeMa Habalogenuir, 2) yaiuIeHHe cTepKHA
MafATHIKAa [pA NOMEHMICHNE ¢r0 B BAKYYM, 3) cOKA4aHMe INTaTUBa,
4) BIUAHOHe AMOJHTYALL, J) OTCYTCTBUE HOJHOIO BaKyyMa B BaKyyM-
mod aMepe, 6) BJIHsNIHEe CYTOUYIOrO XOAa 4acoB, 7) BausHHe mefopma-
OEH UDN3M A OOAyIOeK, HA KOTOPHIX cOBepIIalTCA KodeGaHMA MaAT-
HHKa, B Ap. TouHocTh BTHX oOmpepmesneHmit BechMa Buicoka. Tak, oaUo
u3 mocaenunx abcoJIOTHLIX ONpefeliellii CHAL TAMECTR OpU [OMOMM
00OpPOTIRX MAATHUKOB, NpOBefeNNHX b IloTepaMe mOA PYKOBOXCTBOM
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mpofy. Peiixengepa B 1955—1970 rr., XapaKTepHIYWTCA OMMOGKOI
+ 0,3 mramn, :

TeopeTudeckde N dKCOOPAMeNTANbHENE HCCIENOBAHHA OO0 TpolaeMe
a6comoTHHEX ONpefeseHAll cATH TAKeCTH BOAYTCA BO MHOTUX CTpPaHaX
mapa (CCCP, CIIA, ®parnma, I'/IP, Aoonnu, Mranar, Arriuu, OPT,
Mpenun, Ouunaagun, ABcrpannu n ap.). B macTonmee BpeMa Hexop-
HEIM IIYHKTOM [JIA TPaBEMETPHIeCKNX M3MePeHHH BO BCeM Mupe ARIA-
erca TlotcnaM, e B Hadame XX BeKa IOJ PYKOBOLCTBOM I[elbMepra
6ELIO BHINOJHEHO JYyUmee JJA TOTO BpeMeHH abCOJIOTHOe ompeielleHne
CHJIBI TSKECTH.

X1V TenepansHan Accambiea Mesxnysapopmore Ieonesmueckoro
u Feopuangecxoro Cowoaa (Jliouepu, 1967 r.) pexoMeH0BANa IPHEAMATE
yrouHeAHoe 3HaYeHme abcoxroTHOM cmaH TsmKectd Aua Ilorcmama, pam-
Hoe 981,260 ram BMecro mpesxHero 3Hawenma 981,274 rax.

B peayabraTe COBMECTHOIO YPABHUBAHHA JYTINHEX alcOMIOTHHX
onpefielleERA CAJNH TAMECTH, BHIOJHOHERX 0aJAHCTHICCKEM METOIOM,
MaSATHUKOBHIX H TI'DaBEMeTPOBMX HaliioseHnitr (B o6mel caomBOCTH
mopaAaxka 25 000) cosgmama MHpoBasA OHOPHAA CeTh, COCTOAMAA H3
1997 nymkron, Cdana TAKecTH B J00OM H3 BTAX OYHKTOB ONpeReseHa
¢ onmbKoii memes 0,2 Mraj. 9ra omopHas cerb Ha XV TIenepaapHoii
accambaee MTTC (Mocxea, 1971 r.) 6uia npaEATa B Kavectso Mempny-
HAPOJHOil ONOPHOK rpaBAMeTpHYecKoid cerm 1971 . (IGSN-71) u pe-
KOMeHJ[0BaHA JJIA AajibHellllero Pa3BHTHA ¥ COBepIIeHCTBOBaHMIA.

11.2.29. OtHOcCHTENBbHBIE ONPENECNCHEA CHIRl TMKECTH

OTHOCHTeNLHNE OLPENeNeHIs CHIN THKECTE MOTYT IPOU3BONATLCA
Kak IpA DOMOIMA MAaATHHKOB, TAK H PH MOMOIH CHEI{EAJABHEX NpAGo-
POB, OpefHa’HAYeHHEIX ANA OTHOCUTENBHEIX ONpPEeNeTeBMd CHIH THA-
sKecT, HashpaeMHX rpasmMerpamu. CymecTByer odeHs Goibmoe
qHCII0 Pa3iHYHEX TUOOB 3THX NpHGopoB. Ilpm padore ¢ oganMA U3 HHx
MOTYT NpPOMEHATHCA CTaTHYecKHe CHOCOOH HaGAwofenmit, Torma Kax
ApYyCHe CKOHCTPYApPOBaHH TaK, 9T0 BO3MOIKHO DpPHMeHEHHe TONBLKO
auHaMH9ecKHX cnocob6oB. BOJABMIIMHCTBO TIpaBHMETPOB OCHOBAHO Ha
NpHHAATIE KOMIOEHRCAONN CHIB THECTIL TPOTHBONeHCTBYIOMEH YOpYroif
CIIOW M IO CYIHeCcTBY MOIYT pAcCMaTpPHBATBCA KAaK BHCOKOYYDCTBII-
TeNLARE MPYREHHLE BecH. IIprOOpH 2TOro THOA MONYYWJIIl HAa3dBalHe
CTATHYECKHX TPaBEMETPOB.

B cratmdecKHEX rpaBHMeTpax (Yame HasEIBAEMHIX HpPOCTO TpaBil-
MeTpaMlI) B KadecTBe IPOTUBOJeHCTBYIOMEH CHIM HCIOJIblyeTcA
yupyrag cana nn6o rasa, aubo NPYKABH  HAIN KpYyTHiabHOH HutH. Co-
OTBETCTBEHHO B3TOMY TPaBHMeTDH NONPA3NENAIOTCA Ha rajoBhe H MeXa-
nmgeckde. IlocaenAMe B 3aBHCHMOCTH OT MaTepHala, I3 KOTOPOTO
W3roTOBJEHA yOpYrad cHcTeMa, MOfPas3/lelAIOTCA HAa MeTALINYecKHe
A KBapleBke. :

ITo xapaxkTepy AeHcTBIA yOpyroii CHCTeMH Pa3lHYai0OT I'PABHMCTDLI
¢ IOCTYNATEJABHBIM II C BPAMaTeJbHHIM TepeMemeHHeM MAacCLI,

I'paBnMeTpnl ¢ BpamlaTeJbHRM IlepeMellleEHeM Macchl OHIBaloOT
acTasHpoBaHHEle N HeacTaaHpoBaHHLIe. ACTAa3HPOBAHHOH HaskIBaeTcd
yupyras cEcTeMa, MaXOofAMIAscsa B DOJOMKEHHH DPaBHOBECH:H, GaM3KOM
K HeycroitumsoMy. IIpIl acTa3npoBaHUL MOBEIIIAETCA TYBCTBIITE]bHOCTD
yopyroif cmcreMer, Grarofmapa ueMy Madbie H3MEeHENHA CILIBL THMECTL
BHIBHIBAIOT CPABHUTENLHO O00JLIOHE OTKIQHCHHA PHYAra OT UOJIOKe-
MHST paBHOBECHA.
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- Tlo comocoGy perucTpanusm pedopManem yOpyroi CHCTeMH Ipapm-
MeTpH OLIPAIOT: 1) ¢ OOTHYECKHM YCTPOHCTBOM; 2) ¢ BIEKTPOSMKOCTHBIM
YCTPOHCTBOM, B KOTODOM TepeMelIeHMa YIOPYTroll CHCTeMH H3MepAloTCA
M3MEHOHAAMA EMKOCTH KOHMeHCATOpPAa; 3) ¢ $OTOIIEKTPHAYSCKAM YCT-
policTBOM, OCHOBaHHWM Ha HCINOAB30BAaHHEA 3JeKTPHYECKOTO TOKa
B {forosneMeHTaX.

BolbIINHECTBO COBPEMEHHHX TPABEMeTPOB OTHOCHTCH K TIpydme
acTasHpOBAHEKNX ¢ GoJbpMoii ¥ HeXlHellHO H3MeHsAOMelicas YYBCTBH-
TeJHEOCTBI0 YOPYrax cacreM. JIJA perAcTpande DOKA3AHAH BTHX IpH-
fopoB UpHMMeHAETCA TAK HA3LIBaeMbli HYJeBOH MeTOX, OPH KOTOPOM
HeOCPeICTBEHHO U3MEPAEMOH BeJHMYMHOM ABJIAGTCA BCOOMOraTej]LHOe
yCHIHe WIM MeXaHHYecKoe mMepeMelleHHWe, OpHJiaraeMoe K YOPYrod cu-
cTeMe, KOMIEHCHDYIOMoe H3MeHeHHe BeCa NOCTOAHAOA MACCH TpaBH-
meTpa. IIpH HyJIeBOM MeTOZe PerHCTPAIMY YIpyrasd CHcTeMA OpA NHOMOIIH
cOenuajJbEOT0 KOMIGHCALOHHOTO YCTpPO#cTPa Ha BCeX HMYHKTAX NpH-
BOZETCA B MOCTOAHHO® (HYJI6BOO» émm HCXOQHOE) moJoKeHHe, KoMmeH-
CALUOHHO® YCTPOMACTBO COCTOMT OOKTHO H3 BePTAKAJHLHO HOJBeNIOHHOOMH
BAHTOBOIl IPY:KEHE ¢ 09eHb MaJIo ynpyroi nocroanson. Harmkewme
9TOH NPY:KHHH ONpeleJAeTCA IOJOMeHAeM M3IMepHTeJBHOTO BHHTA,
cHAO/KOHHOTO KPYTHJABHOH TOJOBKOH € JleleHHAMH; BTH [eJeHHA CO-
OTBETCTBYIOT HM3MeHEHHAM CHJH THAMECTH.

IIpnMeHeHHe B TI'DAaBAMETPAX UPYKMH HJIH HOKHX YOPYTHEX TexX
OCHOBaHO Ha 3aKoHe I'yra, mo xKoTopoMy feopManmmsA yOpyroro Teaa
NPONOPUIHOHAILHA NPIJIOKeHHON cmile. OfHako ympyrhe Tela HON4H-
HAKTCS 3aKOHY I'yka JIAIIp DNpH CPAaBHWUTEJBLHO MaJbiXx BaOpMHeHHAX.
HsBecTHO, 8TO CYIleCTBYeT HEKOTOPHIH Npepel, HasLIBaeMLIid ODeHeJIOM
YIPYTOCTH, XA HATPY3KH YHpyroro Tela, 3a KOTOPHM NOABISAETCA
TaKk EASHBAaeMasA OCTATOUHAA (B OTIMYAe OT YOPYroH, MOTUUHAKNIeHcH
sakory I'yra) medopManus, TpHBOGAMAA K HapyIUeHRI 3axona Iyxa.
ITyTeM cHenyMaJLEOTO PeKAMA TepPMHYECKOM U MeXaHMIecKkoi obpaGorka
MaTepHajla Opefed YOPYFOCTH MO}KHO WIOBLICHTL B HECKOJBKO pas.
Tak, npEMeHeHHe IJIABAeHOr0 Kmapua M 3JHHBapa — 0co00ro cIiasa
cTa)A, HHUKENSA M XpoMa HO3BOAAJNH BHAYMTEABHO HOBHCATL CTA0HIB-
HOCTH yOpyrux cucteM. OmHEAKO M 3TH MaTepuaiil He B IOJHOH Mepe
VIOBIOTBOPAKT TpPe6OBAaHAAM MNOCTOAHCTBA YOPYTUX CBOMCTB, 4TO
NpABOSET K ABIEHHIO, KOTOpOe HOCHT HA3BAHHE CMEIEHHH HYJIBUYHKTA
(drift). Benepcerbue 8TOT0 mOKAa3aHMA T'PABHMETPA, HAXOAAIIETOCA B OfI-
HOM H TOM jKe IOyHKTe, HeOpPepPHBHO MEHMIIOTCH, XOTA CAIA TAXKECTH
1 ocraeTcd HOCTOAHHOH. PaforaTs ¢ TakuM OpHOGOPOM MOXKHO TONBIO
1pH YCIOBHH, YTO U3MeHeHHA HYJIBIYHKTA HeBeJAKH 0 OPONOPIHOHAILERL
BO BpeMeHHA, B TaKoM clydae HONPaBKH, BBOZUMEI® B OTCYETH IpDaBH-
MeTpa, 88 M3aMeHeHHe HYJNbOYHKTA OYAYT AOCTATOUHO HANEMKHEL,
Ina ocaabaemma omnGok sa HeamHeHHOe M3MeHEHH® HYJILNYOKTA I0-
NleBble pelCH ¢ TpaBUMeTpaMA BeckMa HempOJOMMKHTENbHW H HAMEIT
o0HYI0 JJIATEALHOCTE HO GoJee 6—8 wHacos.

IlpEEnEND OTHOCHTONBHEIX MAATHHKOBHIX OLPEAeNIeHdil OCIOBH-
DaeTcA HA OPeAUOJOMKeHWH, YTO JJIVHA MAATEWKA [ NMpH mabIopennax
na HCXORHOM W Ha ODpeAeldseMOM DYERTAX OCTaeTCA HeH3MeHHOH.

B sroM cayuae

AS
Ag=—2g, S’

rie g, B S, — 3HAUCHHA CHJH TMKECTH M NepHoja Xojchaunag ManT-
INKa B HcXomioM Oynkre; AS — pasuocts mepnopos KRodebanni
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MaATHAKA MeMAy onpefelAeMEIM B MCXoZHHM nyHKramu. Ilomaras
apubIIKeHHO £, = 980 rax m S, = 0,5 cek, HOAyIHM — 2g,/S, =
= —0,4-107 Mran/cek, T. e. omuGka B mepmome § KoxeGamma Maat-
poKa, papHag 1077 cek, COOTBeTcTBYeT ommbIe ONIpemedeHEA Ag,
pasHoit 0,4 Mran, daa yMeHbmeHUs BAWAHHMA CAYYaHHEWX H3MeHeHHH
[JHHEl MAaATAHKA ! B COBPeMEHHHX MaATRUKOBHX wmpubopax HaGao-
HaloT He OARH, a HECKOABKO MAATHHKOB (OT ABYX jo Wecru). Haxroren,
4ro6H YyOeaRTbCA B OTCYTCTBHH CYIIeCTBeHHWX H3MeHEeHHWir B JIHHaX
MAATHNKOB, HOcJke HaGiioxeHHA Ha ompene/isieMHX DYHKTaX BO3Bpalia-
IOTCA U8 HCXOAHH (ONOPHKH) OYHKT, Tie BHOBh ONpefes AT HepHONH
pcex MAATHHKOB. YCOBOPHIGHCTBOBallMe MaATHRKOBEIX NpuGOpoB M Me-
ronoB HalJiONeHH ¢ HAMI N0O3BOJAI0 B HOCAeNHHe TOAE 3MAYHTENHHO
OOBHICUTH TOYHOCTH OTHOCHTENLHLIX MaATHAKOBHX OOpefieloHH#. ITOMY
B 3HAYATENLHOW Mepe CcHOCOOCTBOBANO HpAMeHeHHe B MasTHMKOBLIX
npuopax MaATHAKOB, H3TOTOBJGHHHIX H3 IJIABIENOr0 Kpapma, o6-
JafalIAX 3HAYMTENHHEIMA NpeMMYyIMecTBaMA MO CPABHOHMIO ¢ OOhIq-
HBIMH MeTaJIndecKHAMA MafATHHKaMH. lelxo B ToM, 910 KBapm o6ecme-
4anBaeT B BHICOKOH cTeNeHA CTaGMIBHOCTH NPHBeAGHHOH AJIMHE MAAT-
HIKA M MaJyi0 YYBCTBHTEIBHOCTh K H3MeHeHWAM TeMOepaTypul. B co-
DpeMeHHNX MAATHEKOBHX Hpnbopax MMHPOKO HMCOOIBL3YIOTCA AOCTH-
3KeHNA (OTOIEKTPOMHOM TEXHMKH M CDEeNCTB ABTOMATABALEH.

B CoserckoM Cowo3e B 3TOM OTHOMEHAM JOCTATIIYTH 6oaslime
ycnexu. B IIHUUTArK B mociegHue TOJEl CHCTeMAaTHYeCKH NPOBO-
auanch paGoTH II0 CO3JAHHIO BEICOKOTOYHOT'O0 MafATHHKOBOTO HOpHOODA,
UTO IPUBENO K CO3TaHMI0 ONNTHOTO BAKYYMHOTO MAaATHUKOBOI'O Ipubopa,
(OBM DHHUTAnK), mo cBouM IGCTOMICTBAM TIPEBOCXOjAILEro Jy4luHe
sapybexutle o6pasutl. Habmionemra ¢ rpymmoi 71X ODpEGOpOB mIoO-
3BOJMIH BHIIOIHUTh TPABHMETPHIECKHE® CBsBH INYHKTOB OOOPHO# rpa-
sumerprdeckoii cetn Cosercroro Cowsa m MewuynapoiHoro rpabu-
MeTpPEYeCKOre HOJNATOHA COLMAJHCTATECKNX CTPAE ¢ omnOKaMAm B Ipe-
penax +0,05—0,06 mrax, a Mo ypaBHHTeNbHBIM BBIYUCJHEHHAM 3aMK-
HYTOH ceTd MOJNHroHOB OMAOKa cBA3ell cocTasnda Bcero + 0,03 Mraa *.
9TH peay]bTaTH IPEBHMAIT COBPeMeHHHe JOCTINKeUNA D APYIAX CcTpa-
Hax Mipa ¥,

IlpeuMymecTso OTHOCHTEALHOIO MeTopa Depel aGCONIOTHBIM CO-
CTOHT B TOM, YT0 BAMSHHAe HEKOTOPHX OMAGOK MOMHO B 3NMAaYNTeNLHON
cTemeAHM 0OcIabWTh AN HOJHOCTHIO MCKAKTHTH, eclln HaGJAIOfeHHA RO
BCOX MYHKTaX BHINOJHATH, 0 BO3MOKHOCTH, B OVHAKOBHX YCJOBHSX.

OTHOCETOeNBEHE® OUpENeOHNs CHJIH TAYKECTH B HacToAllee BpeMsa
MOTYT IPOH3BOAHMTHECA Ha CyIIe, MOpe H B Bo3nyxe. VaMepeHHe CHJB
TAMeCTH Ha Mope, 7 oco0eHEO B BO3AyXe, NpeAcTaBAAeT cobod Gouee
CHOMUYI0 Bajady, YeM H3MepeHHe Ha 3eMiue. [IpHXomATCA YIHTHIBATH
0COOGHHOCTH YC/OBHI! H3MePeHHA CHILL TAMKECTH, 3aKIIOYAOIMEecH
B TOM, YTO OpPH MODCKHAX (BO3XYINHHX) HaOIIOXeHHAX IPaBHMeTpHTe-
CKAe NpnGoph HAXONATCA Ha NOZBHIKHOM OCHOBARIH BCJeJCTBHe
BOJIHeHUH Mops (BOBAYIIROHM CpegBl) H JBIDKEHWH CcaMOro cyjHa

*I® MWMokuu, B I.IIumGupen PaisaTve TpapuMeTpHA
¥ Teopuu purypsl 3esuin. MAUTAuK. WoapecTusa pyson. «Tcomeausa u aspoboro-
CheMKa». DBum. 6, 1972,

* .. Byaasn®ke Oruer XV Temepanbitolt Accamdnce MexnyRapoa-
Horo T'comeauucclioro m I'eodpmsmaeckoro Cow3a 0 padoTaX, BHIIOIICHHWX B CO-
Ul:‘TCKO‘[ Cowae b 1967—1970 rr. B ofnacTH reofe3ud M CPABAMETPUM., CeKIUA
teofesnu Comerckoro reopuamaeckoro wommtera AH CCCP, M., 1971,
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(caMoneTa). K YCKODEHUIO CHIH THKecTH ¢ B 3TOM caydae RoGaBis-
10TCH TNepeMeHHHe BOSMYMAOMHTe YCKOPeHMUS,

Boamymajonme YCKOPeBHA pAacKIaAWBAIOTCA HA BePTHKAJILEYI0
7 TOPH3OHTAJIBHYI0 COCTaBAAKmEe. Ecan 0003Ha9VTH TOpH3oHTaALBELe
cOCTaBAAIOIMHe BOIMYMAIOMEro YCKOPCENA 9ePed z K y, a BePTAKalb-

HYI0 COCTABJAWINYI0 Hepe3 z, TO NIA PesyAbTUPYIOMEro ycKopenusa G
noNYySAM

e e PR » Yo a'a
6= g+ ir+aet i =g [ 14224 4 24 BT,

C‘lll’l‘aﬂ, 910 BOIMYIAKINE ycuopegna MaJH Oo cpaBrleumo C g,
pa3J10)KH.M noilyJeHH0e BHpajkende B pﬂﬂ, ynepmnnan qJIeHW ¢ Kpafjg-
paTaMA BO3MYHAIOMUX YCKOPeHNH. Monyaam

.o Z2 2
G=g+z4 3

BBepa obGo3nadcHne

Fpie=e,
TONyIUM
. R2
G—g=z2 +—2—g-. (11.2.67)

B monydennoe nHpajKeHne AaA MONPABKU 3a BO3MYIMAIOlNile YCKoOpe-
HHA BXOMAT ABa 9leHa: 9JeH OepBoil cTedeHHM, TPelCcTABIAAMEYU coboi
OOUPABKY 34 BePTHKAALHYIO COCTABAAIOMYI YCKOPEHMH:, M WieH BTO-
poro mopApgka — monpaBka Bpoysa, yuATHBaomas BAHAHHAe TropH-
80HTAJBHOK cOCTABAAIOMel ycropeBnit, IIpu puuacnennsm nonpapkm
NONB3YIOTCA 3HAYeHUAMH OCpeJHeHHLIMH B oMpeaefieAHOM HATEepRaJe
DpeMenAn, 4 Pe3yALTATE BIHAHMA BePTHKAJBHWX H TOPU3ONTAJLHBIX
YCKOpeHHii YuBTHBAIOTCA coBeplieHHo pasgednHo, CpepAee 3Hauedne
IODPABKH, YIATHBAIOWCH BAMANNe BepPTHKAJbHLIX YCKOPEHNii 3a wH-
TepBal bpeMenyn T', paBHO

T

A
T

z = zdt=

. (11.2.68)

Sy

le] H3MepeHHAX CHJRI TAMECTH 1la MODe BepPTHKAJbOHe YCKOpe-
BUA CYONHA MOryT pe3Ko H3MelATLCA, HO B H3MeHeNmAX CKOPOCTH 2

He Habmiofaerca GoabuLIMX CKAYKOB, BeIMUNHA zMeHACTCA INIABHO, a
noToMy uncanteas gopmyan (11.2.68) 6yaer Beboanmum. Bes neamyusa

Doopania z Gyfer Madoi B TOM ciayuae, ecAu HETepBai ppemenn T'
C/leNlaTh IOCTATOYHO GONBIIAM No cPABHEHHIO ¢ IePHOIOM BePTIKalLHEX
YCKOpPeHHII.

Ha monepxmoctn BoAw NMepiofikl PepTHKAJBHLLY YCKOPEHMi MMEIOT
8HavYemms mopAgka 6—10 cex, a noq Bojoil (B momBomHOM JoaKe) Ao-
criraloT 90—100 cek. I1odToMy ANA OFHOrO H3MepeHMA Ha HABORHOM

306



cyAHe DPOROIDKHETeNBHOCT HabuwjeHudt fnocrarousa B 5 MEHYT, a Ha
HofBORHOH JofKe TpebyercH oxoio 30 Mum. .

IlnA BHYACIeRHs IONPABKH 3a BJIAARME FOPHIOHTANBHOHE cocram-
JAIel YCKOPeHH OPHHAMAETCSI, YT0 FOPH3OHTANBHLIG YCKOPOHHA
NOAYUWAAKTCA 3aKOKY IPOCTOH rapMOAHIecKod QYERIUA h = h, Sin L.
Toraa IJA CpeiHero 3HaYeHHA 38 OAOH mepmoj KojeGammil moayyum

- S . X
h2=h} S sin? ot dt=T°.

0

IMoncrapes ato anagename B (I1.2.67), monyanm 3HadeHne OOOpaBKA
3a BJHAHAE TOPMBOHTAJLHOH COCTABJAAKMEH YCKOpeHHH (OONpAaBKH
Bpoyua) B Ditfe

o

Agg=-2-, (11.2.69)

oy

IIpn omupene/ieBMAX CHJAW TAKeCTH H4 TMONBHMKHOM OCHOBAHHA
HeoOxonMo Ju00 BBOAHTHL 3HAYenle HoOpanku BpoyHa B wmaMepe-
Hoe SlIaTUeHHEE CANBL TAKeCTH G, 1iaA 1ero TpebyeTcA MBMepATH FOPH3ON-
TalIbHEE COCTABIAONING YCKOpeHAid k, Tub0 aBTOMATHYECKH MCKIIOYATL
3T0 BIMAHHE IpW MOMOINN CHelraJLEC pa3paboTanmHOi ammapaTyps.

Oaa Gojee MONHOrO HCKIOYeHAA BJIHAHEA TOPH3OHTAJLHEX
YCKOpeHHMHA Ha MOKasaHUA IpaBuMeTpuIecKnX npaGopoB upm Habumio-
JieHHAX Ha HOABI'KHOM OCHOBAHMH MOLYT HCIOJAB30BATHCA JUGO Kap-
JAHHHHA IDOABeC €  049eHs GONBMAM HepUOZOM cOGCTBeHEHX KoleGanmii,
ai6o rEpocTa0OmIRsIpoBaHHan miatdopma.

IIpn ompefielleENA CAJIH TAKeCTH Ha JOBIKYIEMCA O00BeKTe B pe-
8yJbTaTH HalOMopenwmit Heof6XoauMo BBOARTL elle OXNHY HONMpaBRy —
TAaK HasnBaeMylo nompasky IJrsema. HeolxopuMocTs BBemeHHMA 3TOil
LOOPaBKA DHILIBAGTCA TeM O0OCTOATENbCTBOM, 49TO Npd  ABIDKEHAN
o0sexTa, Ha KOTOPOM YCTAaHOBJEH IPaBHMeTPHISCKNil IPAGOD, CKOPOCTHL
NBEMeHUA 00BeKTa CKIAJKBAeTC/ ¢ TPaeKTOpHOI CKOPOCTHIO 3eMim,
4970 Be/leT K MaMeHeHMIO LEHTPOOEeHHOH CMJKN, N CJAeA0BaTCAbLHO, K 13-
MCHEHHIO H3MepAeMOil CHIIK TAKECTU.

B ofmewm BEfe mompabka 3a 3Pdent ITbenia BHWICHAeTcA N0 dop-
Myne: .

2
AgE=(1—|—HL> (Zu)vsinacos(p—l-:{—), (11.2.70)
? ?

I'ne h — mucora ofnexra Haj ypoBHeM Mopsa; R, — pajumyc napan-
JeJIi HA MApPOTe ; O — YrJOBaA CKOPOCTb BPANIGHHA 3eMIH; v —
AIHeiAHAA CKOPOCTH ABIKEHMA O0DBEKTa; o — A3MMYT JBEIKEHIA.

Unen k/R, B dopryie (II.2.70) ogemb Mad, MpH Bucorax h, pas-
nux 20 KM, oH HMeeT LOPAMOK cxaTHA 3eMaH. IlodroMy y4uTHBaTh
ero Heo6XoguMo NUmb OPE GONLIMUX 3HAYEHHAX BHICOTW MOJeTa h.

IIpn mamepeHMsx CcHIH TH/KECTH Ha CaMolleTe HeHETPOOeKIHI
WieH /R, ponpaBkm OTBema JoMKeH 06A3aTEALHO YYHTHIBATBCA.
Lenn caMolier JeTAT €O CKOPOCTHIO 3BYKA, TO BeJIluMHA BTOrO WieHA
B monpaBKe Jreemia mpepbimaer 1500 mrad.
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Tlpn ompeseleHASX CUAH TAMECTR HA MOpe UPH MaJHX CKOpO-
CTAX cyAHA eHTPoOexHLIM wieHoM LONPaBKA JTBema oOHYHO npemle-
Gperaior. B aToM ciysae mompapKa 3a 3QQexT ITBema HMeeT BUjL

Agp=2wvsina cosq.

Ecan cKOpocTh iBR:KeHdA CyQHA BHIPaKaTh B KM/9ac, & IONPaBKy
B MHIIRTANAX, TO :

Agg =4,05v sin & cos .

3HaK DOUpaBKH JTBella ONpeNieNisieTCA 3HAYCHMEM as3WMyTa [Bn-
atennn o. Ilpm apmxeEnn cymHa ¢ 3alaja Ha pocTok (0 << o <G 1809),
T. €. B TOM JKe HaUpaBJeHUHM, B KaAKOM BpamaeTca JeMJd, MONMpaBKa
noxokATensEa. IIpm wuwpormBomodoKHOM Kypce (1802 <5 a < 360°)
moupaBKa oTpuuareiibBa. ToTIHOCTD MODPCKHX oONpefieIeHHI CHJIK. TS-
sKeCTH MO:KeT OHTH omeHeHa ciepyiomaM obpaaoM: B6nusam Geperop aTa
peqHumBa cocrapiger 1—3 mraxa, a B OTKPHTOM Mope — 5—10 Mraxn,
CaenyeT OTMOTHTH cJeAyiomue o0OCTOATeNbLCTBA, OTPAHAYHBAIIINE
TOYHOCTh TPABAMETPMYECKNX oONpejelleHAi Ha Mope: HEROCTaTOYHAH
Hafile’KHOCTh ONpefieeENA KOOPAMHAT W CKOPOCTH ABHKeHHA CYRHA
a TAKKe BEKTOpA CKODOCTH MODCKUX TeJeHHH, :

Ileppile HONHTKHE M3MepPeHMA CHIK TAXeCTH B BO3AyXe ORIm
opepopuasaTH B CCCP (1957 r.) u B CIITA (1958 r.). B HacToAmmee BpeMA
Be[yTCA DKCUeDUMEeHTAJILELe MCCIef0BaHAA ¥ PaspabaTHBAXOTCA BOI-
POCH COBEPHICHCTBOBAHUA MeTOAUKE B OGJACTH adpOrpaBHMeTpHYE-
CKAX HAMepeHMil: TOYHNOCTL ONpefieleHUA CHAH TSKECTH B BO3YXe
XapaKTepH3yeTcA BeJIATMHOA nopaAaxa 10 Mrada.

@upmoit «Bem» (CIIA) OLLT cO30AH TYHHEE IPaBEMETD, C IIOMOIIBE
Kotoporo B 1969 r. 6o maMepeno abCoMOTHOe IHAYEHI® CHIIL TAKECTH
B MeCTé HOCATKM KOCMUYeCKOro Kopabas «Amosanon-11». Ilasg myHKTa
nabmopennit (¢ = 0% 41", A= 23°26' E) 6uno wmoayueno g =
= 162 852 + 30 mraa. Iloanmee ompefie/ieHAA CHJBL TAKeCTH IPOHIBO-
AHUINCH B MecTax IHOCANKH KOCMMUeCKHX Kopaliueil «Amonnon-12»
u «Amoanon-14».

CITHCOK JINTEPATYPHI
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I1.3. TEOJTE3HYECKAA ACTPOHOMUA

A. II. Koaynaes, A. H. Kysueyoq

A. OBMHAE CBENEHUA

I1.3.1. HeroTopnie 0003HAYCHHMA, TPAHATHIE
B rCONE3NYECKOil ACTPOHOMHH

¢ — reorpariyeckas IMMPOTA MecTa HA 3eMHOH [NOBEPXHOCTH,
OTCIMTHDAaeMadA N0 TeorpaduIecKOMy MepHAMAHY B 006 CTOPOHN OT S6M-
Horo 3KBatopa (0T 0 7o 90°) co 3@aKOM IUIIOC K ceBepPHOMY HOJIOCY
A cO 3IHAKOM MHHYC K KOKHOMY LONIOCY 3eMIM;

A — reorpadmueckas pAonroTa Mecra Il1a 3eMHOH MOBEPXHOCTH,
OTCUATHBAaeMad IO KBAaTOPY B 006 CTOPOHLI OT TPHHBHICKOTO MepH-
nmaga (ot 0 mo 12 9) co BHaKOM OJIOC K BOCTOKY M CO 3HAKOM MHHYC
K 3amajy; . )

@ — acTPOHOMHHECKWMil a3WMyT HanpandeBHA Ha 3GMHOH MpexMer,
OTCUMTHIBAEMNIH IO AyTe MCTEHHOTO ropusoHTa (oT 0 mo 360°) oT TouKE
cepepa B HaOpaBJIeNHH Ha BOCTOK, KT, 3amaln;

o — OpPAMOe BOCXOK[IeHMe CBETHJA, OTCIMTEIBAeMOe IO AYTe He-
6eCHOr0 BKBATOPa OT TOYKH BeCeHHeT'0 PpABIIONEHCTBNA HPOTHB XOAa
HaCcOBOHM CTPONKH, ecIM CMOTDeTh Ha BKBAaTOp C CeBOPHOro IoJoca
mapa (ot 0 mo 24 49);

8 — crIloHeHHe cpDeTHIA, OTCUNTHIBAEMOe LHO KDYTY CHKIOHEEHA
or nebecuoro sxsaropa or 0 go -+ 90° K ceBepHOMY ToJocy Mupa o ot 0
no —902 1 I0MKHOMY NOJIOCY MHDA;

A — nonsApHOe paccToAHWe CBeTHIA, paBHoe AoOojHenmio go 90°
CRIOHEHUA CBeTHJ]A;

t — 9acoROM YTOJ CBeTANa, OTEAMTHIBAGMEIH II0 Jyre HebecHOro
BKBATOpPA B RANODABJEHMH CYTOYHOTO BpameHHA HeGecHoi cdepw or
BCPXHell TO9KM BKpaTopa k 3amaxy (ot O go 24 1);

2 — BEeHATHOe PACCTOSIHAE CBETHAR, OTCIHUTHIBaeMOe OO KpYTry
BaIcOT OT semuTa (or O mo 180°);

h — BBHICOTA CBeTH/ia, PaBHAs JOIOJHEHMI0 3eHMTHOTO PaCCTONHAA
no 90°;

A — a3mMyT cBeTHJa, OTCYATHBAEMBII OT TOYKH I0Ta MO AYTe
neTuRROre ropuaolTa (or 0 mo 360°%) B HampaBleHOH HA 3alaf, cepep,
BOCTOK;

¢ — mapaJJlaKTHYeCKHH YroJ CBeTHIA, OTCYHTLIBAEMEIA OT Ha-
UDaBJIeHua 4CBETHAO — IOJIOC Mupa» A0 HANpaBJIeHEHA «CBETHIO —

309



36HOT» IO XOJY YacoDOH CTPE]KMN, eclE CMOTpeTh Ha HefecHYIo clepy
cBapyxn (ot 0 mo 360°);
§ —= MECTHOO 3Be3JHOe BpeMsA;
§9 — 3Be3HOe BPeMA B CPENHION0 MeCTHYIO IOJHOYb;
S — rpHHBAYCKOe 3Be3fHOE BpPeMf;
S, — 8Be3mHO® BpeMsA (ACTHRHOE) B CPEARIO0 TPHABHYCKYIO NOJAHOUD;
to— dHacomoit yroa McrmuHoro Coxmua;

m — cpefilHee coJHeYHOe BpeMA, THe 3a HaYaJ0 CYTOK NpHHATA
cpefHAA NOIHOYb;
E — ypaBuenne BpeMennm nuoc 12", paBHoe pasmoctn Mesmay
NCTEHHKIM H CPeJHMM COJIHEYHbM (Ipa’KIaHCKHM) BpeMeHeM;
T, — BceMHpIOe BpeMd;
T — sdeMepnpBoe BpeMA;
AT — mompaska 32 ImepeXol OT BceMupHOro BpeMeHH K d(eMe-
PEAHOMY;
T., — mosicHOe BpeMA Hosca n;
D, — pmexpermoe BpeMsa IoAca n;
g — KoabdnnueAT HepeBofa CpPeliHer0 BpeMeNH B 3Be3[HOE;
v — Ko3}pdunmedT NepeBofa 3Be3JHOTO BpeMeEd B CpelHee;
v(E), v(0) m v(ax) — uacoBble M3MeHeHNA ypPaBHeHUA BpeMeHH,
CKJIOHeNAA M NpAMOro BocxokieEHA CoJHLA B BajJaHHHI MOMEHT;
Vo_gr Vp_g B Vy_o —— FacoBHe M3MEHEHHA YPABHEHNs BpeMenm,

CKJIOHEHMA W UPAMOrQ0 BOCXOMAeANA B TalamuEmi MoMeHT, npepme-
CTBYIOIAH 3ajaRHOMY;

Vy_g» Vj_g M V;_, — WACOBLE N3MEHEHHA YDABHeHIIA BpeMend,
CKIOHeHNA H IpPAMOTO BOCXOKJEHNA B TaGIMYHHI mocHemyromui Mo-
MeHT;

E,, 8, m a, — ypaBHenno BpeMenu muiwoc 42", cxiaomesme m mps-
MOe BOCXOMJieHHe B TaGIH9HHi MOMEHT, IpeAlecTBYIOINU 3a/aHAOMY;

u — MOIPAaBKAa HacOoB OTHOCHTEJILHO MeCTHOTO BpeMeHH;

U — mompaBka 4acoB OTHOCHTEeABHO TPHHBAYCKOIO BpeMeDH;

®, (om) — XOA Hacom HacoBOH MM NeCATHMIHYTHEIA;

O — acTpoHoMuuecKan pepaKnns;
Qo — CPelHAA acTpoHoMHYecKad pedpaxmusm;
1f n B — xoaddAumeATH acTpoloMudecKol pedpakmum a7aa ydera
TeMIepaTypLl HapY/KHOrO BO3AyXa N gaBleHHA atMocdeprr;
p — DAPAJJIAKC CBETHJA;
P — TOPU3OHTANbHLI mapainakc Coimna;
T — meHa JieJleRNA YPOBHA,
R — mena ofGopota Oapab6aHa OKYJAAPHOTO MHKPOMCTPA;
Mz — mecTo 3eHlTa HA BepTAKAJLHOM JitM0e;
N — mecTo MepHAHAIIA (MeCTO ceBepa) Ha rOpO3IOHTANBHOM JmMbe.

11.3.2. ®opmyra a14 HATEPNOAAPOBAHMA
€ YACOBhHIMM M3MEHCHHAMH H €O BTOPHIMA DPa3sHOCTAMU

a. HHTBPHOJ]HPODHHH& ¢ YaCOBRIMA H3MeHeHOAMO
h
f@)=1 @otho=1 @+ [ vo 5 C1—0) |,

rme h — OpApamenMe apryMcHTa B JOJIAX TabauuHoro mpome-
JKYTKa.
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6. @opmyna Becceast HETEpPmOAHPOBAHAA ¢O BTOPHME PAsBOCTAMA
(@) =1 (@)o+hai,, + B8],

rae
h

B='§‘(h—1);

Aj,,— mepsas pasHOCTE Mexkjy NOCHEAYIOMAM H OPeNLZYIAM
anavYeHnAME GYHKIAN OTHOCHTEAbHO 3aJaHHOr0 apryMeHTa BOTEpHOOJIA-
poBanus; A'{/’—s cpenHes M3 BTOPHX pasdocTeidl AJaA OpelHAyMmero

H O0cCjedyromero TabargHnx apryMeATOB MNTepOOJINPOBAHAA.

I1.3.3. Mepeeox speumeun
m=To+A=Tp+A—n=(s—s)—v(s—s)=
=(s—S50)—Vv(s—S¢) +vi=ty—Emn+uAT;

Tpr=Ty+n;
Dp=Ta+1%; sg=80—uh;
to=m-+E;—pAT;
Em,¢=Eo+hm, v (E);
© hm=(m—A+AT);
hy=(tg—A—Eo+AT),;

v=vo+ %@' 5
D =v;—uwy;
s=s0-+m4 mo;
To=To+AT;
1 =0,002738;
v=0,002730.

11.3.4. flpnemaa  cyTouHoro mpamesaa HeGecHo# chepm

Mpoxoxnerme cmerma uepea mepAgEad, B Bepxmeii KyapMuHa-
LI K 0Ty OT 8eHATA

3t



B pepxHeil KyAbMEOANHH K ceBepy OT 3eHATA

1=8—q;
A=180%;
s=a.

B EmkHeR KynbMEHanAR
2=180°— (3 +¢);
A=180%;
s=a-4 127,

Ilpoxoxnenne CBeTHA 4CPed MEPBHIl BepTMKAN, YCIOBAA MOpPO-
XOKIeHHA CBeTHJIA Yepe3d IeDBHH BePTHKAI

060

Briancnenne afeMepnn:

Sw=0a-+t sp=0a—1,

rne ¢ — TaGAMTHEIL HacOBOH YroJl B HePBOH HeTBepPTII.
CeeTnia B 3JOHTAUMAX:

_ sing_
COS Z="15>
E“nA,=cost‘3
cos @’
_5?,

o3 t = tgd >

OTKYJa AJA 3aMajHOi 3JoHranum
Ay =1802— A" sy =04,
a NI BOCTOYHOHR 3J0HTAIGH
Ap=180°4- 4 sp=a—1.
Bocxox m 3axox cseTmia. YCNOBH® BOCXOOa M 3aX074a CBeTHIA

8] < (90°—e).
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BpeMs BocXOla H 3axofia

cost=—tgbtge,
OTKYJAa 1A BOCXOJA CBETHIA
sp=0a—t,
a nuA 3axofila cBeTHJa
sy=a+t.

Ipu ydere pedparnum p BuguMoro pagmyca R M mapannakca p
cpeTea (uam gero-nuGo OMHOro U3 HHAX)

c0s t = cosec @ cosec d [cos (902 -+ p-+ R — p)—sin ¢ sin 8].

A3AMYTH cBeTHJa B MOMeHThl BOCXOAAa W 3axofa

cos A" = — sin § ,
cos @
JJIs1 BOCX0O4d CBeTHJAa
' Ap=360°—A’,
a AJA saxola cnernsa .
Ay =A".

IIps yuere pedpaxuun, papmyca m Hapanlakca

cos O sin £
sin (90 +4-p + R — p)

sin 4’ =

I1.3.5. CooTHOUIeHAA MEHKIY 3AeMEHTaMu
NapallakTAYeCKOr0 TPEYTodbHUKA

Mapannaxrruecknii Tpeyroasnmk (puc. I11.3.1),
Ocroprne GopMyun:

sin z sin g=cos p sin¢;
cos d sin ¢ =cos ¢ sin A4;
sinzsin A=cosdsin¢;
cos z=sin ¢ sin 8- cos ¢ cos §cos ¢;
8in § = sin ¢ cos z— cos @ sin z cos 4;
sin z ¢cos A = —cos ¢ sin § +sin ¢ cos d cos ¢;
cos § cos t =cos @ cos z-{-sin ¢ sin z cos A4;
sin z cos ¢ =sin ¢ cos 8 — cos @ sin § cos ¢;
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cos 8 cos g=sin ¢ sin z-{- cos @ cos z cos A4;
~cosptgl=sinpcost--cos Asint;

e A M.
£ == cos(p+0)°’
gl M .
g2_sin(p—z)’

q M
By~ T s pTe’

Puo. 11.3.1

e

M=V cos (p+0) cos(p+9)sin(p—z)

sin p '
p=90°——(@-+3—2).

Hapannaxraueckali yroa

sinp—sindcosz

- =sin¢sin Asint+4cos 4 cos#;
cos O sin z ¢ + ’

€O0S ¢ =

sin ¢ sin A s
tgpcosd — sindcost i tgpsinz-{-coszcosA?
_ sinMitgt _ cosNtga
I=Cos @+ M) cos(z—N) '

tgg=

e
-tgM=ctg@cost;

_lgo |

tgIN_co:EIA '

dg=—tgptg qdp-j-ctgt tg g dt —ctgztg g dz;
dg=—tgoptgqgdp-+tgdiggdbicigdtgqdd.
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3eHATHOE paccTOAHAE

_ltgo—M)
tgz= cosd
tg 8
tg M= cgst ;

€05 2 = co8 (¢ — 8) — 2 ¢os P cos 6sin2,i t;

2
sin (N —z)= Zli?lfpsinN;
—-—_E?
BN=—ed

Tlpr MalloM 3Ha49eHHH A3EMYTa

1 A2 cos® sin (Q)—b)

z=p—8+4 o c0s & :

Mpr Gonsmom SHaYeHNd CIIOHEHNs
2=90°—q@4-A cost+TA:— tg psin2t;
dz=cos A dp—cos gdd4-co2dsin ¢ &t;

cost , ad

cosq ¥ Tosg

zZ=

—+sin z tg g dA,

YacoBoif yrox
sin 4
cos@ctgzsin@cosAd

gt=

cost=ctg (p— M) tgb;
tg M=1tgzcos A;

sin M
tgt= cos (p—M)

sin (P —t)=ctg ¢ tg dsin P;

tg 4;

tzg P=—sinptg 4;
oS z

wst:m—tgcptgd;

t.g—1- tzVsin(S—cp)sin(s—é) .

cos Scos(§—z) ?

N

=5 (9842
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dt— cosztigq dp— tg q b sin z A

cos @ cos b cosdcos g
_ dp cos q dz .
dt = cos@tg A +cosq>sinAd6+ cosgpsinAd "’
gt — de dd dz

T T cosptgA + 0086tg_q+ cosdsing *

ITpn mManoM asauMyre
sin (¢—4&)

=4 A,
cosd
AsumyT ins
v sin
COSA':-‘tg(PCth—min—z"
1 sin (S —@) cos(§—z) |
tg2 A V cos Ssin(S—98) ?
1
S == (9+8+12)
_cosMtgt
BA=Gr o=
_ tgd
tg M= cost *
|
] sm?(cp—}—(’}) 1
gy d—g)=——"7——g5h
cos— (p—0)
2
1
1 cosa-(tp+6)
tg 5 A+ =—F———tg5t
sin — (p—9)
2
tg A sin ¢ __ ctgdsecysint

~singcost—cosptgd 1—ctgdtgpeost

Asamyr IlonapHoi ¢ TosHocteio mo 0,17

2
A=—Aseccpsint—%p—seccptgcpsinZt;

dA cosdcosg  cosg sin 4

=sin@t+cospctgzcosd=

t sinz T sint
=sin A (sin ¢ sin A—ctg ¢ cos A);

a4 . .
_d_(p_ =sin A ctg z;
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Lz sinq_costpsint= cosPsin A

@6 " sin z sin? z cosdsinz ?
cost a6 dz
4= sin z sin ¢ dtp+sin z sin ¢ + sinztggq"®

Ian asmmyra Ilonapmoit

2
dA:[% secqacosz—i——[:—2 sec tgcpcosZt:I da+
s A .
+[sec @ sin H—F sec @ tg @ sin Zt:l d6—

—Ap sec ¢ tg @ sin tdo;

d24 _ cos@sind .
= T en: (sin 8 sin z-+2 cos 4 cos ) .

11.3.6. Ponp acTPpOHOMMYECKHX OMMpe/ieleHBi
B reojieamduecKHmX pafoTrax, HX TOYHOCTH

AcTpoHOMMUecKHe MHAPOTH, JOATOTH M A3AMYTH B CHCTEME TOCY:
J@PCTBEHHOHX TIeONe3MdIeCKOM CeTH BHIIONHAT CJIEAYIOINY pOJb;

1) caysar jijiA YyCTaHOBIGHMA HCXOJHHX JAHHBIX IOCY/APCTBeHHOL
re0fiedad9eCcKOH CeTH; )

2) ofecne9EBal0T OPHEHTHPOBKY TIOCY[AaPCTBEHHOH IeOfe3iTecKoi
CeTH H CHIYAT KOHTPOJOM YIJOBHX WM3MOpPeHMH B TPHAHTYIALWH,

3) MOCTABAAIT JAHHBE A PeAYONPOBAHUA TIeOieIHTIECKAX Ha-
GaioneHn Ha BROpAHHEIA pedepeHN-9/UIRICON;

4) ABNAXTCA COCTABHOH YacThI0 aCTPOHOMO-TPaBHMETPHYECKOro
HUBeJAMPOBAHIOA, KOTOPOe BMECTe C TeofiesMed M IPABHMeTPHEH CIYKUT
NI YCTAHOBIGHMS PAasMepOB J3e€MIH KaK WIAHeTH, N HelAM H3YYeHHA
¢urypn reompa;

5) AAIGT OmOPHYI0 CceTh [LIA TomOrpadmiecKMX CBEMOK MeEIKOroO
mMacmrada;

6) mocTaBIMIOT MaTepWan s ypaBHOBeMMBAHHA 0060co0meHHEHX
TeOHe3NIeCKHX CeTel.

Ha pymKTax rocymapcTBeHHOM IeORe3udecKOd CEeTH acTpOHOMAYe-
CKHe ompefelieHMS OPOUBBONSTICA C OJWHAKOBOH ToUHOCTbIO. CpenHsas
KBajpaTuyecKasa oOmMUOKa OmpefeleHUA MMHPOTH NYHKTA He MAOJIAHA
opesurmare +0,3”. CpemHAs KBajparudecKas omnGKa ompefeleHAsn
ROJTOoTH NYHKTAa [0 YKJIOHEHHAM OTHEJBHHEIX ee BHAUEHHH OT CpejHero
apudMeTHUeCKOro He NoJKIa OpeBuwath + 0,020¢. Cpenaas KeBapgpaTu-
decKaa omubKa ompefedeEMsl JINYHOHX PA3HOCTH OO YIVIOECHHAM OT-
HeJbHEIX 3HAYEHMH [JOJIrOoT OT CpeqHero apndMeTHIeCKOrO He AOIKIA
Upeswrmats -+0,0155. Cpenmee npagpaThuecKoe XoldebaHme JIHIHOX
PasHocTH mpn mabaroaeHEMsAX ¢ OPAMeHeHWeM KOHTAKTHOIO MHKpOMeTpa
OpuHuMaercA paBHRIM =+ 0,016°. Ilonmas cpepgHsaA KBagpaTHYecKas
OnmbKa ompeaeNeHNA AOATOTH NYAKTA He JOJGKHA OpeBHMatsh + 0,03,
Cpepuan KpagpaTndeckan ommMOKA OlpENeNeHHA - aCTPOHOMUIECHOLO
ABMMyTa M0 YKJIOHeHUsM OTH@JNBHEIX ero 3HAdellnii 10 HpHeMaM OT CpeX-
Hero apmdMerduecKoro He JOMKHA OpeBumars =+ 0,57,
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'B: ACTPOHOMHUYECKHE MHCTPYMEHTHI H TIPHBOPHL

11.3.7. BuGop coocofa H HHCTPYMERTOB JIA HAGMIONEHHA
0 OnpefeicHAI) ACTPOHOMHYECKHX INHPOT,
AOArOT H AZUMYTOB

IllnpoTy OmpemedAT ONHEM H3 clAeAyomux cinocofon: Taankorrta
(mo BaGIOfeHEAM HA HOCTOAEHHX HATAX H B NPOH3BOILHEX MAajhIX
wacoBHX yriax), Ileemopa, mo GIU3MePHARAHHREIM 3¢HATHRIM pacCTOA-
‘HUAM CEBEPHHX M IKHHX 3Be3] (IO HabiofeBAAM OPH OJHOM LOJIOMe-
HAII Kpyra WHCTPYMeNTa) H paBHHX BHcoT (Masaesa).

OnpeelieEde BpPeMeBH A [OATOTH LPOMIBOGAT OO chmocofy
Llrrrepa, [eileHa miam 0o cooco0y paBHMX BHcOT (Maaaesa).

A3mMyT HampaBleHNA HA BEMHOM IPeIMeT ONPeJleIAI0T IO 9ACOBOMY
yray IloaspHoii. OmpefeieHAe Teome3ugecKOro asMMyTa HelloCPeJICT-
BeHHO M3 acTPOHOMAYeCKHX HabIIONeHMi 3Bes B MepHAMAaHe M BROJAH3N
MepHMaHa Ha GONBIMEX 86HATHEIX PAcCTOAHMAX HAXOAHT BCe Goxbmee
IpHMeHeNHe B Teoye3ngeckoM IPOH3BOICTBE.

Bee mepedHcieHHH® CIOCOOR PadfedBHOTO ONpeflelIeHHA BpeMeHA
M MYPOTH CYATAIOTCA PABHONEHHLIME IO TOYHOCTH, Bmbop Toro mam
IHOTO cOocofa 2aBMCHT OT HAJHYIA COOTBETCTBYIOIMUX HHCTPYMEHTOB
I O/KHEACMEIX Ha MecTe paboThl ocobeHHOCcTed B ycaopHaAX Habixo-
J\eHHA.

B ceBepHHIX IIMpOTaX B YCIOBHAX HC3AXONAIMEro COJHI@A, IMO
[OJIeBEIM ACTPOHOMHYECKAM MHCTPYMeETOM MOHO Habaoparh 3Be3jul
TOABKO APTe 3,5 BeAMIUEH, IIMPOTY ONPeReIANT 00 (IN3MepHIAHAHHKM
SeHITHHM PACCTORHAAM CeBOPHNX H IOFKEHX 3pean. HabmmopeHna mpo-
H3BOJAT MHCTPYMEHTOM ¢ BePTHKAJpHHEM JuMOOM, TOTYHOCTH OTCYETA
KoTOporo okoao 1—2%.

B cpemEWX H I0AKHWX IMEPOTAX IIAPOTY ONPEAEJNSIOT B OCHOBHOM
no cuocoby Taaskorra. Ha mocrosHRMX HHTAX HAGJIIOHAI0T OPH HAIH-
4ya¥ THCTPYMEHTA G OPOCTHIM OKYIADHHM MHKpOMerpoM. Ecim site mm-
POTY OIPe[eldAIoT IPH HOMOMH HHCTPYMeHTa € KOHTAKTHHM, MHKDO-
MeTpoM (8 Opomecce OOpefieseHFsA BpeMeHH), TO HabliojaoT B Ipous3-
DOJBHEIX MAJEIX JacOBHX yraax. HaGmioneHnsa DponMsBofsT DMHCTpYMeH:
tTaMi taoa AY 27/10° nan Y-57.

Crocob IleBnoBa IpUMEHAIT BTEX CAYIAAX, KOTMA ACTPOEOMHISCKHN
ONCTPYMENTOM MOYeMy-THOO Helb3sd ONpefed’Th IDAPOTY MO CcmocoBy
Tansrorra. Ecln Belib3a HaOJ0IATL 3Be3ALI caabee 4,0—4,5 BeauunEN
TO0 MHPOTY TaKXe oupereldsioT no cmocoby Ilepnosa.

Ilo cmocoby Ilgerepa ompemedAlOT BpeMA Ha pceldl TeppHOTOpPHI
Cogercroro Cowosa, 8a MCKIIO9eHHEM MeCT, JeKAIAX It ¢eBepy 0T CeMH
AecATod napamnienn. Ha6GnomeHEus OpON3BOAAT HHCTPYMEHTAMM TIIN
AY 27/107, cBab:KeHHHIMM KOHTAKTHHIMH MHKDOMETPaMH.

Crnocob Jennena npaMeHAT Aas paboTel cepepHEe CeMHeCATOI
napamrens, OmHako OLIBaeT BEITOAHO OLPEAeIATh DPeMA IO cUHOCO6!
Jenlena H HeCKOIBKO WiKHee, eCAN OPAXONATCA HaOMIONaTh B YCIOBHA:
He3aXopAmero coinna. Jus paGoTe aTHM cHOcOOOM NPEMEHANT HH
cTpyMeHTH THHA AY 27/107 ¢ ROHTAKTHEIM MHKPOMETPOM.

Oupenemenne reofesNiecKOro asnMyra HelOCPeACTBEHHO H3 acTpO
noMEyecknx maGamomeHuid faet 6oce HajerkHHE Pe3yJABTATLL MO CPABHE
HHI0 C PA3JCJABLHBIM ONpefielieHueM asnMyTa Jlannaca, ocoBeRHO B BEICO
KHX IIMPOTaX, JT0T cloco0 C¢TAllOBHTCA SKOHOMMYECKA BHITOAIE
Ha OYHKTAX, Ifle He TPeOyeTcH MMETE ACTPOIIOMHYecKHX IIAPOT. KU 0]
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ror. A3mMyT ompelelAloT BECTpyMeHToM TEOa AY 27/107 ¢ KOHTaKT-
HHM MAKPOMETPOM.

AcCTpoEOMUIeCKA a3MMYT oOpefeAIOT Ho JacoBoMy yray Ionap-
Hoii mHECTpYMeBTOM THOA AY 27/10”7 ¢ OPOCTHM OKYJIAPHHEM MHKpPO-
MeTpoM.

B aaBHCHMOCTH OT 3ajaHuA (ompefiejleHne MUPOT, AOJNTOT A a3AMY-
TOB HJAM TOJHLKO IMPOT M AQJITOT), YCJAOBHi NMepeJpHIKeHHA A BHICOTH
TPHrOHOMETpPHYECKHX 8AaKOB acTPOHOMHAYecKoe NofpasfeleHNe cHal-
JKaeTCA OfHAM HAM JBYyMs HACTPpYMeRATaMn nud HaGaiofenns. Ilpu Hanm-
MEN B HOjPasieleHNHM JBYX MHCTPYMeHTOB OJHH W3 HAX HOMeEmAaeTcs
1apepxy TPUrOHOMETPHIECKOro 3Haka H CAY/KHT JJIA ODpefeleHns
a3mMyTa 3eMHOTO IpeaMeTa, a APYroit — BHH3y Ha CTONGe W CAyIRHT
LT oupefeieHAsA BpeMeRH u mmipotH. IIpH Takoil opragEsauns paGorui
onpesielicHHe ACTPONYHKTA 3aKaHUNBAeTCA MOYTH P ABA pasa Guctpee.

Jaa TOYAHX acTPOHOMAYECKHX oOpeAeleHAd MMAPOT, AQATOT
H a3uUMyYTOB MOrYT OHTH TAKGKe HCIOJb30BAHH YHMBEPCAJLHE® ONTH-
weckme mucTpyMentnt Bmasgy T-4 m JKM-3A. Haa opréamxennux
Babmiogenuii OpuMeHAKT omnmTEYecKHie TeopoanTw T2 m Theo-010.

I1.3.8. @oTodnexTpuyecKkasa perdcTpauuA MOMEHTOB
NPOXO0#NEHNA 3Be3,

Cnocao0 (oTo3/eRTPIYECKOH peracTpauyil MOMEHTOB NpPOXOIKfe-
HIIi 38e3] OCHOBAH [a 3aMeHe IMa3a HAGIIOATeNH YYBCTBUTe]LHHM
CBEeTOBRIM NpAeMHHUKOM — (OTOyMHOKETeNeM. B doKaabHO} miocKocTa
BMECTO CeTKH HATeHd ycTaHABJAMBAETCA PABHONOPOMEKYTOTHAA BHIUpPHAA
peleTKa, COCTOAIAA HI OPAMOYTOJLHBIX OTBEpPCTHH (melell) H mupMm
Mexny HUMA. 3a BH3WPHON pemeTKoil, B HeHoCpPeACTReHHOH OanzocTH
OT Hee, pacmoiaraetrcs Xaton QoroymEoxnTtensa. Ilpm Habaojennn
2Be3L CBeTOBOH HOTOK MajaeT Oa KaTOX MOTOYMHOMKMTENA JIIL NpPH
OPOXOR[ICHUH €ro Yepe3 NPAMOYreJLHHE OTBEPCTHA BH3MPHOI pelleTHIt
M OOTOMY cTaHOBNTCA mpepmBucToiM. IIpu nomomu doroymuonTCAN
OpepHBUCTLI CBETOBOH NOTOK Hpeobpa3yercs B NPepPRIBUCTHIT POTOTOK
H yCHJIMBaeTca AJsA NpuBefieHNA B feficrone npuGopa, peracTpupyiomero
MOM@HT HOABIEHHA B KayKNOM OTBCPCTHH BH3MPHOH pemeTKu H3obpae-
HAS 3Be3[H H MOMEHT ee HCUC3HOBEHUA.

Jna HaBepeHHa TPyOw mHcTpyMmeHTa ¢ (OTONIEKTpUYECKOHl ycra-
DNOBKOH Ha 3Be3fy MCOONB3yeTcH Tpyba-HcKaTenb, KOTOpaA JIKECTHO
ypemaseTcA Ha JIAMIOBOM KOKELE TOPH3OHTAJBHOH OCH HICTPYMCHTA.
Honomenue cerkn muteil TPpYyOH-HCKATENA COTJMAcyercA C LOJNOKEHHEM
BA3HPHOA PelIeTKU IJAaBHON TpyOL, nlI3sHpHHe ocH TPYO A0KMLI OLITH
DapaJljiebHAL.

IIpavenenne cmoocoba dorodeKTpAUECKOd PerHCTPALNI MOMEITOB
OponcXoIeHAA 3Be3d 0cBOGOIKIaeT peayabraThl Habaiogernii ot nanA-
HHS JHYALX ommGox HabTogareseii 1 o0ecoeTnBaeT HOAYIeHNC MOMEH-
TOB HabaI0eHNE ¢ BEICOKOI TO9HOCTLIO. TpPyUHOCTH DPHMCHENNS! 3TOLO
cnocofa COCTOAT B TOM, TO CDETOBLIE DOTOKH OT 3Be3ll, OPOXOAALIile
Mepea 09bOKTHB MOJEBOr0 acTPOHOMAYECKOre HHCTPYMEHTA, BechMa
Mamul o Tpe6yoT ycmiaeHHs.

IIpn ¢orosnenrpuueckoir perncTpamii MOMEHTOB NpPOXOMKAeHME
8Des) cjcAyeT YYWMTHBAaTh 3aTMa3sNbiBaHile JOTOTOKA IpH OPOXOMKeHHH
Cro heped BXQANYI0 LEUL B YCHJILUTE]b,
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11.3.9. Xpomorpadni

Jnsa 3aOmmcH MOMOHTOB HaGNIOMeHHA B HOJEBHX YCIOBHAX TpHMe-
HAIT MapKolegaTanIMHAe, HAGPOIeTATAONIAE U IAUIYIIIS XpoHOTpachH,
oflecTeudBAOIIAe 3ANMCH MOMEHTOB HAONIOIEHIA €O CPefHOM KpajpaTH-
geckofi ommOKOH, He mpeBHmammen - 0,015,

B MakpomedaTalomuX XpoHOrpadax OTTHCK MapoX HPOMIBOIHTCA
gcpe3 HeTaTHYIO JeHTY OT NEMYIUX MATIEEOK M OPH 3ToM Oead BIMAHMA
reoMeTpHYecKOT0 Iapajiakca MapoK, Tak Kak pabodan Mapka apisercs
ofmeit OJIA OTMETOK CeKYHJ XpoLIOMeTPa H KOHTAKTHOTO MHKpPOMeTpa.

B madpomnewararomux xponorpagax Ha JIeHTE B MOMEHT KOHTAKTa
OT MHKPOMeTpPa OTNEeYATHBAITCA CEKYHOM, NeCATH® W COTHe JoJIW
cekynnui. LlmpponeyaTaomne 6apabaHu BPamalTCA CHUXPOHNO H CHII-
¢da3Ho ¢ IOKABaHMAMH XPOHOMETpa, NJIA 9eTo NMPHMEHEHA KOHTAKTHO-
chefAmAA cMcTeMa (asupOBaHHSA.

B mpom3pofCcTBe IPAMeHAKTCA OMMYymue xpouorpadu truna I'noma
¢ KaMeDTOHHEIM DPeTyJIATOPOM CKOPOCTM M THHa laprmepa c¢ menmtpo-
Ge;KEBIM pPeryJasTopoM.

HepocTaTiaMH 9THX TUUOB XPOHOrpadoB sIBIAINTCA HeOOXOIIMOCTE
pacmm@poBEIBATE JEHTY NOCJe PabOTH, CI0KEOCTH OOCTYKHBAHAA B NpO-
necce HaGIOfeHAS B HEBOSMOKIIOCTH paboTs NpH HH3KAX TeMIOepaTypax.

Tpubop THUHUTAuK npegBasHateH pjisa pacmm$poBKE XpOHO-
rpadHyecKORX JEHTH ¢ 3aOHCBI0 OTMETOK Nia OfHOH NpAMOH JUHHH.
IlpuGop mEpakaeT B [ONAX HHTepBaja MeKIY CMEKHBIMA OTMETKaMIl
CeXYHI Ha JleHTe PACCTOSIHME OT OTMOTKM KOHTAaKTd XpPOHOMETpa o
OTMETKH KOHTaKTa MHKpOMeTpa. Ecau Ha JeHTe pacCCTOAHWE MERTY
OTMETKAMH ABYX CMERHLIX CeKyHI He MeHee 18 MM, To mpuGop ofecme-
yABaeT NOJY9YeHNe OTCUETA MOMEHTA KOHTAKTHPOBAHI CO CPeieil KBaji-
paTHuecKoi ommmbKod, He mpeBHmaromeir =+ 0,0085,

11.3.10. NMuynscHaAa npucrabka
1A NpHEEMa CeKYHAHbIX CArHAJAOB

IIpn BLImONECHHE IOJeBHX AaCTPOHOMHYECKMX ONpeNeJeHHH aaa
nphaeMa COKYHAEHX CUTHAJOB TOYHOIO BpeMeHH, KDOMe paJuoIpHeM-
HuKa, ofecleUUBAalINEro yBepeHANI OPHEM YIANEeHHRX PaguoCTaHIEIA
HA JUIMHHEIX ¥ KOPOTKAX BOJHAX, HeOOXOIHMMO PACHONATaTh HMIYILC-
uHoi mpmcraBKoif, xpoHorpadom tima XIIM-3 B xposomeTpoM.

Paduonpuemnun
JBomma -K"
Xpowoepap
XM -2
Hunynscuan
Z npucmabna -+ 808 Xpowomzmp
me el |E Thoe o
(X ELL) o 98 49 T l
Te—— J
bamaser
-t sac-a0
Pue. 11.3.4
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Tprmepran Grok-CxeMa AJIA “HpUeMa CEKYHIHWX CHTHAJIOB Bpe-
MeHit DIpHBedeHa Ha puc. I1.3.4. o ’

BwmecTe .¢ CeKYHHBIMI CHTHAJAMHA TOTHOI'O BpeMeHH Ha JeHTe Xpo-
frorpada 3aNMHCHBAOTCA TMOKA3AHNEA XPOHOMETpa, 9TO [OIBOISET OIpe-
[eJATh MOKa3aHMe X]POIIOMCTPA B CPefHAH MOMeHT Wepefadn CeKyRA-
HLIX CHTHAJIOB H BCEMHPHOE BPDEMA B 3TOT MOMELT. ]

Bo BpeMa 3allici CeKYH/JHHX CHTHAJIOB Heo0XomMMo oTMedarh
pa JeHTe MHHYTHBIE PaJIMOCHTHAJB, PErUCTPUPYA THM HAYAN0 KarKAoi
ceplf CEYHIHBIX CIHTHAJIOD.

B. OIIPEJEJEHHE IMUPOT, JOJATI'OT 1 ASUMYTOB
HA [IYHKTAX TOCYJAPCTBEHHOW TEOAEIUYECKON CETH

11.3.11. Onpenenenne Bpemenn mo crnocody IlmHrepa
¢ MPIMEHEeHUEM KOHTAKTHOTO MHKPOMETPa

Itogroroska Kk HaOmopenusam. J{ng mopfopa nap NPIUMCHAKTCH
PaGo4ue aemepunst map IlwHrepa, oTKyna BHIOWP2WT HA LEPHO/| Ha-
OM0eHNA DapH ¢ 3eHHTOBIMA PACCTOAHMAME 3Beds ot 20 mo 50° u asu-
syramn or 65 mo 115°, B mmporax or 60 ge 70° pouycraerca Habione-
Hile Dap ¢ 9eHATHMMA paccrosmugMu oT 18 mo 55° m asumyramu ot 60
mo 120°,

ITo npuGLITAA Ha acTPOHOMHUECKHH OYHKT BRIIOJALAIT BCO Heol-
XOHMMLI® MOBEePKH H OCTWPOBKH WHCTPYMEHTA, ONpefle/LII0T IMHPHAIY
KOUTAKTA MOKPOMeTPAa M MepTBBlii X0, MPHBOAAT HHTL MHKpOMeTpa
B TOPH3OHTAIAIOe NoJOMKeHHe (X=5'), COBMEmAIT cepeiFMHy KOOPHH-
narnoro 6McCeKTOpPa ¢ cepeauHON OMO3HABATeJ(BHOro KoHTaKTa (1—2),
YCTAHABJIWBAWT WHCTPYMeHT B MepuauMaHe (3—35') M TIIATCIAbHO IMHBEJH-
PYIOT ero UpH OOMONIM TAJBKQTTOBCKOTO YPOBHA.

Merogaka HaOmogenama. HECTDYMEHT YCTAHABANBAIOT No ddeme-
PHAHEIM 3¢HUTHOMY PACCTOALMIO ITaDH 3Besji H a3MMYTY Nepnoii anesfinl
UADB, CKPemAIT TAJLKOOTTOBCKMIT yposBednr ¢ TpyDoit, BHIBOAAT
NyabIpell YpoBNA 3JIeBAl(HOHHKIM BUIITOM MPHMEpHO Ha CepexHHYy W Ot-
RINLIBAIOT BHIKY.

IlonBMKHYI0 HITL MHKpOMeTpa YCTANaBIMBAlT HA PacCTOAHHH
okono 1,5 06opora MHKPOMETDEHHOTO BMHTA OT HYJILIOYHKTa rpeberciu
[aBcTpedy OKHAAEMOMy MOABJEUMIO B M0je 3peHNA TpyOml mzobpanie-
1na 3pe3gu. C npulnmixennem n306paxkenns 3pe3bl K KOOD/(MAATHOMY
OICCeKTOPY OTCYHTLIBAIOT TANLKOTTOBCKHEA YPOBEHB, BEPTHKAIBHYH)
KOODAWHATHYI0 HHATH BpallleHHeM a3NMYTaJbHOI0 MAKPOMeTPeHLOro
BIlIITA HHCTPYMEHTA HABOJAAT Ha 3Be3JY U YHAPP:KHBAIOT Da Heil Melpe-
PLIBULIM BpamieHfeM DTOTO BHHTA, MOKa A300PaKeHIe 383/l He MOCTHT-
IleT RKoop;INHaTHOrO OMcceKTopa. 3aTeM [alOT CHrIAd [IYCKA XPOHO-
rpada.

C MoMeHTAa BCTYOIeHMs 3Be3fk Ha MOABIMKHYI IMTL MIKpoMeTpa
NOCIeHION YaeP/KUBAKT HA 3Be3/ie, Bpamad o0euMN pyKaMil MaXOBHUKA
PY4lOro mpHBOZa HA UPOTAKenmH upuGunsHTesBHO TpeX o06oporos
MHIKpoMeTpPeHHOTo' BWHTA. BuccekTHpoBaHme 3Be3AN NPEKRPAamAIOT 38a
N01-060poTa o BTOPOTO KOOPAMHATHOrO ONCceKTOpa, IIOCTe Yero oT-
CUUTHBAIOT TAJABKOTTOBCKHi? YPOBEHb. -

OmepaTop y xpoHorpada KjaeT HosBIeHEA Ha XPOHOrpapmIecKo
NlgHTe QTMETKH Havajda cveTa MEHYTH IO HOKas3aHHAM paGovero XpoHo-
MeTpa, JamMchBAeT 6e HA JeHTE, a BATEM OCTAHABINBAeT Xpouorpad.

11 3akas 1058 ’ a1



[locnie BabaIOleENs OepBOit 38€31ul DapR IJAEKTPOMATHHTH XPoHOrpada
MepexAI0IaloT TaK, 9TC Nepo, 3aNUCHIBaMmee KOBTAKTH MUKpOMerpa,
6yneT 3anACHBATL KOMTaKTh! XPOHOMeTpa, man HaoGopor.

CoxpaHfif Hen3MeANWM DoNOeHWe TPyOW Do BWcoTe, aanmany
AACTPYMENTa YCTARABANBAKT U0 3deMepRaMOMy 3nadeHHI0 as3HMYTa
PTOPOIi 38e3/W Napu.

AHAJIOTHIIO TNPONSBONAT HAGNIOJENHEA ©TOPOH 3Be3jW Hapl.
Ipw oopexone oT nabniojennii onHod Napw llwArepa x apyroi cobmio-
[aloT "Sepefonannde mabuiofeunii nepsoii aBe3 W mapu (E vy. WE n T, 1.
pan B obpaTHOM mopAaKe).

MeRyccTBO BaGa0neHNA cOCTORT D YMeHUN NJABHO BPamaTh MUKpPO-
MOTPELHH BIHT 33 MAXOBUYKH PYUHOTO NPHBOJla M JOCTATOYHO TOUHO
YIepAYBATD UOABIAHYI0 HUTL Ba WaoOpaskeRmu 3Besfkl.

Bol9ncJeHAe DONpaRKd XpoHomeTpa. B 06paGoTKy BKAKYAIOT
niA Kaxnof napH no 10 OTMETOK COOTBETCTBEHAbIX KOHTAKTOB, pacoolio-
SKeHHEIX HAa JBYX CMeJKAHX 000poTaX MHKPOMCTPEHIOTO BMHTA, CHM-
MCTPHIHBIX OTHOCHTENLHO HYIALOYUKTAa MuKpoMeTpa, Pacumdposxry
aenthl npomspoasaTr mo 0,015,

IlonpaBxu xpomoneTpa BHINCAMIOT ¢ NpHMeneRleM ACTPOHOMIde-
CKOro exerojanka u tabauu norapudmon mo creaylmuM dopmyrnam:

uma— g (Ty+Te)+r +
a=%(aE+aW);
r=n—m;
lg m=1g my— 20 (me);

1g n=1g ng-+ 0 (ng) — 30 (my);
lg mo=1g &5+ 20 (%) +1g (g dctgt);
g ng=1Ig &5 420 (%) + 1g (cosec t tg @);

b= (Bptu)

1
&' =35 (O —Og);
i .
== (2g—aw)

i

2
Mz}

6p2 )

o (zp)=

6u=(iw—iE)%:Tsecq?cosec Awi

322



S .
=(= I]IK——Mx)°6-I;— sec @ cosec A g3
da =0%, 021 cos z;
Z:ﬁu+6'¥+6a.

B »rix fopMyaax mprHATH chieaywomue ofosHagvemna: 8o — mo-
npaBKa aa CYTOYHYI0 abeppauHio; iy, A i ,— HAKIOHHOCTH Tpy6H B mOTY-
JeJeHUsAX YPOBOA OpA HabaogeEnax W u E 3peasgn mape; Ik m Mx —
mupHla KONTAKTA M MePTRHM X0 KOHTAKTHOTO MHUKpPOMeTpa; J 1 I —
0TCHYeTHl JIEBOTO H NPABOr0 KOHIOB HYy3hIPbKAa TAJBKOTTOBCKOIO YPOBHA.

Ecan npa HaGIOAeRAAX HYAb fAejeHHid MKaJH aMOy/asl TaABKOT-
TOBCKOTO YPOBHA (MM MeHLIIas BaflMCh Ha IIKaJje) HAXONMICH B3N
00BOKTUBA, TO

iW—iE=(J1+u)W —(1+mg,
a ecan BAan®m or ofbeKTHBA, TO

ly—ig=(a1+mg— (14 myy.

Ecan B naHHOM 3k3eMIIApe xpoHorpada pabogas oTMerka HOXY-
maeTCA Ha XpoHOrpadudaecKol JieHTe B MOMEHT 3aMEIKAHMA BJIEKTPO-
yenu, 10 mepex Ik craeAr s@ak woc. [lpm paGore xpomorpada Ha
pasmbiKanue mepef Ilit cTaBAT 3Hak MHEYC. JTO NIPAaBANO OTHOCHTCA
K KOHTAKTHOMY MEKDOMETPY, ¥ KOTOPOr0 pa3MEIKAEWEe 3JIeKTpOmenn
TIPOMABOINTCA BHICTYNaMa KoHTakrHoro Gapabama.

Jlna onpeneseHus JOATOTH ¢ BECOM eHHWIA B ABYXJAacOBOM HH-
TepBaJie BPeMeHH MeXNy NpPMeMaMA ABYX COCeNIMX PajuoCTAHOUA Ha-
Guroparor 6—10 map I{wnrepa.

11.3.12. Onpepenexne wnpors: mo coocody TanskorTa

IoaroroBka - E madmopenusam., J{ns upounaBopcTsa HaOuoACHHN
sapaHee COCTaBAAWT paboure agemepunnl map TajabkoTTa.

ITaps TadbKOTTA MOJKHHE YAOBIGTBOPATL CAEAYIOIUM YyCIOBUAM:
cpefiliee 3eHATHOE PACCTOAHMe NapLl 3De3[l He MOMKEO IpeBHMATDH
50°; pasHOCTh 3eHHTHHIX PACCTOAHMA A 3Bes] HAPL He AOJKHA IIpe-
BolNaTe 16'; pasHOCTL HPAMEIX BOCXOIKAEHWM BBE3N NapH 0JIKHA
Jemare B Ipegedax 3—15M; APKOCTL $He3l ROMKHA OHTH He HIDKe
6,0 BesmyuAEH,

Obman nporpaMma nap Tanbkorra Ha myukTe Rolskma GHITR mo-
RobpaHa Tak, uTo0N cyMMa pa3HOCTeil B3eHETHHIX DPacCTOAHUI 3De3]t
He npepelmada -+ 30°.

pU IONTOTOBKe K HalJiofemmAM MeCTO SeHATAa YCTaHaBAMBAIKOT
€ TOIHOCTLIO 70 1'. Jnsa HabmopeHmA Ha IOCTOAHHWX HATAX OLpe-
RGNAIOT paccTosHNA GOKOBHX BePTHKAaJILHHX HMTeH OT cpepHeit, Wu-
CTPYMCHT yCTANABJIWBAKT B MepHAwalle OO0 3apaHlee oUpereleHHOMY
B3IMYTYy MapKm ¢ TOYHOCTBIQ 1o 17,

Hns onpemencHAs MAPOTL ACTPONYHKTA HECTPYMeHTOM AY 27/10”
i‘g_eHYOT nadawopars He Meree 10 map, a HHCTPYMeHTOM Y-5" — He MeHee

Dap. :

[ 3
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,Ong,eneneuu;e_mnpo'ru oo HAOOIOMeHMAM HA NOCTOMHHBIX HATAX,
3a 2—3 MEH o 3feMepAXUOre MOMENTA OPOXOAIGNHA B MepHUZuaNe
pepBoil BRe3[H WapH ycTamapawBaloT TPYOYy HHCTPYMeHTa WA OTCuET
3, an 360° — zo U0 DePTEKANLHOMY KpPYIY, & aiIafy MHCTpyMeiTa
oo OTCYCTAM TOPH3QHTAJBHOTO JMMOa ycTaHABJAMBAIOT B MepH;lilaHe,
Banpapiias TPYOY B TY ero 9acTs, Iie OXUNACTCA NepEas 3Be3lna DApH,
Opnpapy TalGLKOTTOBCKOIO YpPOBHA CKPeNIAWT ¢ TPyHoit, OTKHAHBAIOT
PUJAKY M OYShIpeK YypOBHA OPHBOAAT 3J€BauMONILIM BHNTOM Ha cepe-
BNy ITKajBl. :

Korpa nsofpaskenue aBe3fhl JOCTACHET B 10Je 3pcuuA TPyOm ycta-
HOBJIGHHOTO OMKWTHHIM [OYTeM MecTa, OTCYUTHIBAKT TAJNbKOTTOBCKUM
ypoBeRb. [loABIKHYH0 HBTHL MAKPOMETPA BBMHYHMBALIGM HABOJAT
Ha 3Besly B T0 BpeMsA, KOTHa olla OyAeT INepeceKarb 0o6yclioBJeHNLIe
nJjiA Hed BeDPTHHKAJIbHLE HATA CeTKY, W OTCUATHIBAIOT KasKALIA pa3 wmo
6apabany MuxpoMeTpa, Oepsa umeno oboporon mo rpebenie.

B KoHIle OTCYHTHIBRIOT TATBKOTTOBCKHUI YypoBells M aldjlany Iono-
pa9MBAlOT N0 a3AMYTy To9HO Ha 180° Korpma propaA 3peana bapm mo-
ABATCA B 1I0Jle 3peHAn TPYOH, ee HaGNIOJAIOT TaK e, KAK ¥ TepBYIO
BDE3NY Daphl.

Illkpory BHTNCAAWT 00 cieAyiommM $opMyaam:

1) ecan cepeprasn 3peafa HabIOAANaCE B BepXHeHd KyJILMAHALMIL, TO

1 n . 1
P= (qSS—}—éN) + [(”‘S_mN)7+('S— in) 7‘-+ Ap]—}—k;
2) ecsin copepHas 3Beafga Habawjanach B HIpKHel KyILMNBanny, 70
1 R
P= 909+7 (68 —-GN)-G_- [(ms _mN)T_i_

+(is—iN)-2—+Ap]+k.

B atux Qopuynax §g u 8, — BumuMbIe CHIOHeNHst KIKNOHA H Ce-
BePHOII 3Be3j] HapH ¢ Y4eTOM KOPOTKONeDHOAHTECKHX WIEHOB HyTaumn;
mgh my — CPEAHIse H3 OTCIETON OKYNAPHOTO MUKpOMeTpa pa Habaw-
JIeENAX IOKHOH N ceDepHROIi 38ea] HAph, BMpaKeHHEE B Joasax ofopora
cyernoro GapaGama; Ap — wonpaexa 3aa pepparumio; k — nonparxa
83 KPHEBH3HY OapajlejH.

Ilepen KBajpaTHHMN ckoOkaMm OepyT BHag 0Jloc, ecam OpR YBe-
anqeunH z oTcdeTHl no Gapaamy MRKpOMeTpa BO3PACTAaOT, W BHAK
MUOyc, KOrja OHR ybupamoo .

PasnocTs HAKJOHHOCTEH BBRIYHCAAIOT 0O clegylomum dopmynam.

A. OtcyetT: mo Gapafany MukpoMeTpa BO3pacTal0T OPH yneauye-
HBMA 3¢HATHOTO PaCCTOAHMA:

a) HyAp JeleHnit WKaiu ypoBua BOJAHIW 00BeKTIIDA

ig—iy={(n4+Mg— (a4

6) ByaL penenwit mMKaAm ypobHA BAaNU O obbexTnBa
ig—iy={(a4uy—(1+n)g,
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B. Otcdersi mo Gapabary MmuipoMerpa yOLIBAIOT npM YReNWdeHwm
se(IHTHOTO PAcCTOARWA! BHAKW (iepell paaHocTAMN RakJIoRHOCTelf, Bul-
GncAeHHRIMA Mo npemupaymuM GopMynram, MeHmoTca fa o0paTHbe.

Honpasky 3a pedpakuwi BHTNCIAKNT U0 HopMyne

Ap= O’T. 0175 Az sec? zy,

rile Az — mOnypasmocTb. 3eHUTHHIX PACCTOARMIT 3Be3y nmaph B MAHY-
fax AYrA, BHaHcleHHAas Mo opMyae

"
Az==(mg—my) 5.
Monpasky. 32 KpMBESHY OapaIeAn BEEACIAOT Mo Qopwmyne
k=Fgtgdg+Fytgdy,

rae

p S0

200" "
ro— > (0%
N 200" °

Ilpn manmupn «Haramora 1967 aseam» cpenfee . CIIQHeAMe BBA3NN
na navano 6amraiimero k BEaba0eENAM roja ¢ BHYACIAT Mo fopMyae

: e (E—1950)2
8y =0y950 + VA, (t —1950) -V S, -(W)— .

MpréamKenHoe npaMoe BOCXOEAeAUe 3Be3fH BHYnCAAT o Hop-
Myne .

Qy = algw—-‘— VAa (t — 1950).

Monrayacs  «KaTanorom .reofesnaecknx speaqy. (KI'3-2), cpenaee
CWJIOHCHTe 3BesfH :-Ha- HAYAND -Tofa, - GNRIRaNmero : K - :HabNoxend ax
t = 1979 -+, T, sulaAcanwy "o, dopMyJe.

B¢=8,975 g1 =01975, o+ IaT +11;T2+ 111,73,

tne T BHDAYKEHO B TPOUMTECKMX CTONETHAX.
Hna npuGAmKeHNOro OPAMOTO BOCXOMKNEHHA Oiyg7e ¢4 MOWET
cnywnrb ‘hopMyna :

T1p75, 047 =%1975, 0T Tl

Ecam cesepran 8Be3ja maps HaGii0jalach B BOpXHell KyJAbMAHA-
nam, 1O

1 ’ ’ ’
5 (85 -8y =8ut(A+ AV ag+ (B4 B b+
+Cey+ Ddyt- Tp'o,bo
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e

. 1. .
a0=-§(a,—|-a2);
1
bo= =5 ( (b1 b2);
1
C =? Cl—}—t‘,_),
’ 1 ’ ’
do =" (d1+da);
1
Po,6="5 (M1, 6T Hq,6)

Ecan ceBepHasA BBesaa Nape HaOmMiofanack B HMMHEH KYJILMAHRe
nmm, TO

e 1
8o =90°+ = (83, (— Oy, o)

’ 1 ’ ¢
a0=—2—(as—aN);
1
bo=-3 (bs—bn)
, 1, .
co=7( S—CN)
d, i d
=5 (dg—dp);
1
Po,6=5 (Mg, 6~ I, 0)-

PenyKumonHHe BeJndnnkL nepsoro pona 4 -+ A, B+ B, Ca D
WNTepnoAapylT 3 ACTPONOMHTIECKOIO eA(erOfHAKA ¢ MHTePIONSNHOH-

HBIM MHOXKHATEJEeM

1
n=—2—4—h (ao— A’)hl

Tlle ANA ceBePHOIl apesAl! B BepxHeil KYJbMUHANAH

1
a0='72'(as,t+ XN, 1),
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a AaAa ceﬂepﬂoﬁ 3Be3AH B HEHel KYJIbMHHALLUA
1
11.0:7 (as' l+aN, 1 =+ 12’1).

Onpepenenue mAPOTHI OO HAGMIOREMHMAM 3Bea] B DPOH3BOIBLHEIX
MaNbIX YacoBWIX yraax. Ocofo TIATEABHO YCTAHABIMBAIOT HOIBHIKEYIO
MUTh B TOPH3oHTaJNbHOe Nonoxkenne. Ilepell HaGuwaeHEAME ompeme-
AT ODonpanKky xpomoMerpa fio 0,15 u ero xox.

ITo mocTmaceHun 3Beanoi paboveit JacTu NoaA 3peBHA TPYOH oTCHH-
TLIBAIOT TATLKOTTOBCKHAH yponeHb. IIoABILKAYI0 HUTh HABONAT Ha 3Be3[y
p MOMeHT J11060T0 CeKyHANIOro yAapa XPoHOMeTpa, OTCYUTHIBAIOT mo Oa-
paGaHy MHAKpOMeTpa H MOMEHT HaBefiCHAA OTMEYalT 0O HOKasaHMAM
xponomerpa. Tawux HaBepeHH# [eNAOT UATH, NPHTIEM HeraTelLHO
ABa-TpU HABeJeHWA CHENATH A0 OPOXOMIECHHA 3Be3[oil cpexHeii Bep-
TUKaTbEOH HETH. HaBenennsa HaYEHAIOT He o0UeHb GJIH3KO OT Kpas HOJA
8peHHA, CTPEMACH PABHOMEpPHO PacHpefeHTL UX BO BpeMeRH.

Mlupory BHYACHAIT N0 TeM e (POPMynaM, 9To M Opw Habmone-
HAAX HA OOCTOAHHEX HITAX, 33 UCKAIOUGHHAeM DODNpPABKA 32 KPWUDHSHY
napajiieny, KOTOPYI BHUHCJARIOT Do {opMyde

1
k=g (ks k)

G
kS, N= -—2@"——5111 2(35' N
rae
‘ti=T;—(—u).

Jina cepepHMX 3Besn b HpKHell KyinMmEanau pyecro O Gepyr
(180° — Oy).

ITo «Karanory reojeandecknx 3se3n» (KI'3-2) cpennee npamMoe soc-
XO:nelle Ha HagaJo GamAaiimero K HabmoncHHAM roga ¢ = 1975,0 4-
-+ T suancasior oo $opuyne

WU=0yg75 o1 = F1975, 0+ Lol + T2+ 111, T3,

rie T BupaskeHo B Tpounmdeckux crodetuax. K cucreme FK4 aypg
OpusonATcH mWo dopMyide

Opgs=%kra+ Rpg,+ (10 Altpg,) 107.

BuguMoe mpAMOe DOCXOMieHA® BEIAACAAIT mo dopmyite
a r 7
a=ai+—7 (A+ A4+ (B+4-B") b+ Ce-- Dd+ tq.

OxoHuaTeNnNoe BhIYOCAelVe MAPOTH NYHKTA O OLEHKA TOTHOCTA
NPOM3BORATCA TyTeM YPAaBHUTeILERX BLIYACAcHWE. B ypaBmeamsa mo-
IpellHOCTEH OO Kajk[OU mape BXOAAT NMeH3BeCTHALIME NOmPaBKA K LIpu-
fnmwxennoit mupore u MpUOIMKEHHOMY BHAYeNHMIO Letibl 060pPOTa OKY-
JIAPHOro MHKpOMeTpa.
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11.3.13. Onpepenenne noJIroTwm

IlporpaMma ompeneenEa A0AroThHI.

1, [lpAeM CHErEAJIOB BpeMeHH OepBoil pagdoOCTAHIAM,

2. OnpenmesieERe Ipylnn OOODPaBOK XpPOHOMeTpa.

3. IIpreM cHrHa/noOB BpeMeHW BTOPOIl PafHOCTAHLHA.

Kasx[plH pedep peKOMEHAYeTCA ONDpeledfiTh 0O JBa 3HAYEHRAA 10J-
TOTHL. .

OopefiesieEHe BPeMeHH [IVIA BHIBOAA J0JTOTH ¢ BeCOM EQHHAING JOJK-
HO BRITNOJHATbCA cDocofoM Lunrepa He MeHee 9eM U3 mecTu nap. Ecan
6yner npomabeneno sabnoopeRde nAtH nap Llunrepa, To moarore npu-
naetca sec 0,8, a ecan seTrpe wapi, 10 0,5.

OKoH9aTEAbAOE 3HAMEHHE NOJCOTH OYHKTA JOMMHO OWIThL BhiDe-
JIeH0 He MeHee 9eM M3 Tpex BedepoB HabGaiojennii ¢ BecoM He MeHee
wectn. JInuEyo pasHOCThL OOpefeaflT nepej ODaYajoM U N0 OKOHYABHN
00JIeBOTO Ce30Ha Ha OJHOM HD QCHOBHHX 4CTPOHOMRYEeCKAX UYHKTOB.,
Hasknoe oupenenele AUYHO{ PaSHOCTH COCTOWT W3 peayJbTATOB He Me-
Hee weM geThipeX BeuepoR HaGJIONEBHI1 ¢ BECOM BOCEMb.

Brumcnenne [oiaroThi, OKOHY8TEALHYIO DNOJIFOTY aCTPOLYyHKTs
BRIYHCIAIOT U0 PopMyJe

1 _ .
=5 (1Mt pedat. .+ Puda) +0X AR+ DRy,

rpe P = z Pi—CyMM4 B€COnB OOpEAeNeHHA AOJIOTLI,
A.‘= s—8+ A (l]llt);
s= Xo+tg-cp;
1 .
Xo=5 [(X'—v") (X" —0"));
X' m X" — noxasaHAA XPOHOMETpPAa B CpeJHUe MOMEHTH DpWeMa pajgmo-
CHIHAJ 0B DPeMEeEH NePBoii B BTOPOE pasuocTaunnid; v’ @ v” — uonpapka

8a BpeMs PaclpPOCTPaHEHAA PAJHOBOJM OT NEpEod B BTOPOH PALAOCTAB-
nmii;

1 ., .

|
Yo-cp=—" 2 (@i 09" Tg-1) =

(XO_ T(‘p)m
= m .
_u0+m10 10 )
1N
Up=-- ug;
1 e
0)10/11=‘_(U =U'y
3
S (Xo— Tl)m.
0~f 10 ’
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(X' =XV,
10 ’
U =8 — (X —v');
Ur=8"—(X"—v");
S’ =80+ To+nTg;
8" =8¢+ To+nTg

To ® Ty — MOMEHRTH CepegHHLl NOJAYH PANMOCHTHALOB PpeMeHm nDep-
Boil 1 BTOPOM PajHoCTaHIUi (BO BCEMEDHOM BpeMeHW) Mo NaHMEIM 610J-
AcTend «JTaJOHHOe BpeMsA»;, A (nut) —mompapKa 3a KopoTHONMepHORH-
neckFMe WIeHH RYTaOuy, BHUNCIAeMaA paa cnocoba Ilunrepa mo dop-
MyJe

T=

Amuty=[f"4+¢' — tg(p51n(Tcp+G )y

rie g’ m G' — KOPOTKONEPUONHIECKH® PefYKIHOUHL® BeJIKYAHH, BH-
GnpaeMEle W3 ACTPOHOMHYECKOr0 €MeTOJHNKA Ha CPefHHA MOMEHT
ollpeileleHNs MOOPAaBOK 9acQB Tcp, a | — PeAYKUAOHHAsI BeJHIHHA,
nuﬁupaeman ma Oh aeMepAHOro BpeMenn;

3l=-2—(A7~1+ Akg);
rae AA; m AA, — sHavenmA mepBOf B BTOPOfl JANTHON pasHocTH, BH-
wcnennue oo dlopMyJIe

AN = Ay — }\'Haén; -

AA, — monpapKa 3a OpABefieRde K IEATPY TPATOHOMeTpHYECKOIro
sHaKa; AA, — mMompasKa 3a upnnenenne K cpenHeMy uomocy, BHIYACJIEH-
Hafl WO (bop.uyae - , . .

Fe=h—Ahy.

Ahp = 11;5€P (z sir% A_o—l—y €os Ap).

Omenka TOYHOCTR onpeaeieHna qoaroTsl. CpeaHIOW KBajparnge-
CXYI0 omuOKy onpefe e Hs no.nro'm 8CTPONYHKTA BHYACIAIT O §op-
MyJe

M, =Y M}, ¥M? A-|-Mgz

e M,. — cpepHaA KBajpaTHiecKag OMHAOKa oupefielleHUR JOATOTH
ACTPONYEKTAa IO BHYTPeHHell CXOAMMOCTH OT/eJLHNWX aHadeHUI NOJTOT,

My, =

M YR
.1p82]

=V a1



Mg, — cpepunn  KpagpaThdeckan oOMRAGKa oOpegelelus OONPaBKA
Ba /IM9HYI0 PasHOCTh,

i — e
Mgy =V My, + My,

_ Par,
ATy

(pd2]
mu‘—‘]/;_—l- .

Mj, — cpepnee KBajgpatHdeckoe Koiac0amme uoOOpaBKA Ba JNYHYE

pa3HoCTb,
Iana waGmojednii ¢ KOHTAKTHRIM MAIKPOMETPOM DPAUATO

Mg, =0016%.
I1.3.14. Onpencicnme aaumyTa no uvacosomy yriay I[loaspmoif

Iloaroroska x madmopennam. MEcTpymenT BuicTabaAlOT Ha cT0Ja06
He To3lee ABYX YacoB A0 HaONIOJIeHlis; NOBePAIOT EalkNagHOH yPOBeHD;
dorycHpyIoT OKYJNHAP HA HeTHYI DHAHMMOCThL CeTHKII HATeH; OpPOBEpAIOT
BEPTRKAJBHOCTD YCTAHOBKH LOABMIKHOA HATH, WCHHTWBAKT pelyaH-
POBKY BepTHUKAIBIIOH OCH; YCTaHABJANBAT MUKPOCKOUDbI-MHKDPOMeTPH
TOPR30HTANBHOTO JEMOAa HAa YeTHKYI0 BHANMOCTD NOIBYKHHX HHTEH
R Jlenendil aumba; ycTaHaBIMBAKT MHHNMAJNLHBIE YroJl MLy MWKpO-
CKOMAMH; YCT4HABJNBAIOT Malblli PeH W ONpeNeaAT ero (Ha HepnoM
NOJCBOM acTPOMYHKTE); BLIOPABAAKT M ONPEAENs0T BHOBb KOJJIuUMAa-
NACHAYI0 omuOKY; HCUPABIAIOT MeCTO 3eHHTA; YCTAHABJIMBAIOT THCTPY-
MeHT B MepHpirame ¢ owibKoi He 60j1ee 2—3'; TMATETLHO HNBEJNPYIOT
roplJoHTANLHYI0 OChb WICTPYMEHTAa; YCTAHABIMBAIOT WOBEpHTENBLIYI0
TpyGy 1t BRICTaBASIOT MapKy-MHPY, .

Merognxa HaOmopennsn. IlponsBonAT npHeM nepBoi Depenatun
cArHa’0B BpeMeHH. OppepefeAne a3nMyTa cO CTOJNIKAa TPHTOHOMeTpH-
9eCKOro 3HAKA BaKJI0udeTCA B CeqyIoleM.

KII (nan KJ)

1. TlobopaanBawT alnjgany TOpI3OHTAJLHOIO Kpyra Ha 30—40°
B HAanpaBAeHAN DPOTOB X0Ja (M0 XONy) YacoBOH CTPeAKH H rpy6uiM Bpa-
meHWeM M0 XoAy (OpPOTHB XO0Ha) HacoBOH cTpedkH HapouAT 1py6y mm-
CTpyMellTa Ha B3eMHOA DpeAMeT, NpPHYEM OKOHYATE/ILHO® HADEICHHO
MOABINKHOA HBTHIO (yCTaHOBJEHHON BONM3E HYABNYHKTa CpeGeHKwM)
nenalT BBMEYABAaHNEM NaBoAAmero BuHTa ainnjagw. Ilocne artoro ae-
TWpe pa3a NOAPAA OJHOBPeMeHHO (10 KOManjie) HABOAAT HOJBU/KHHG
HITY OKYJADHOIO MAKpOMeTpa IJaBloll W ToBepuTenbnoii 1pybm Ha
o0beKT BNM3NDOBAHHAA ¢ OTCYeTaMN Ka;KAMH pas no GapabGamaM MmKpo-
MeTpoB. B 3aBepmenie Bn3wpobaHua Ha 3eMHOHE Opej(MeT OTCIMTLIBAIOT
1o ofouM MHKpOCKouaM TOpH3OHOTAABHOrO JuUMGa, HaBogA Ha MJiajmuid
H CT4pmUil INTPUXD 00 ORHOMY paay.

2. Ycramanausaior Tpy0y Ha 3enlitioe paccroanme IloaspnoH
A rpyGeiM BpameHNeM M0 Xogy (IPOTHB XOZa) YACOBOH CTpellkn ycTaHa-
paupawT Tpy0y B manpasicihuu Ha [lonApHylo. BenAunsanwem nasond-
Liero BRHTa @lMIaALl 0ojBoaAT MaoGpamenue IlonapHOll K noxpHKNOH
HUTH, ycTallopJeHHod o06am3u Hy/abuyHkta rpebennn. Dpundnbanume
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BABOAAMIEro BUATA 1O BEICOTe MOXBOAAT R3obpasmenue IlonApHol X cpex-
Heil TOPIIBOETANBHOH HUTH. . :

OTCYUHTHBAT HaKTaAHOH YpoBeHb, MOBepHYBMUCH JinoM K Ilo-
JAPHOH, M 3aNMUCHBAIOT OTCIET CRaTaja NO JeBOMY, & 3aTeM IO IpaBOMY
KoHLY Ny3wpbKa. Ilepexnanusaior ypoBenb Ha 180°. Tpwu pasa nogpan
HABOJIAT NORBMKHYI HATL OKYJIAPHOTO MWKpOMeTpa raapHoii TpyOH
na IloaspHyio, OTCINTWBAA KaKAR pa3 no Gapabany wMmipomerpa
31 B3AB MOKasaHWA XpoHoMerpa. HavefeHne nexaloT B Ji00oc LeJoe
uNCA0 CeKYHJ XpOHOMeTpa II0 ero CeKyHauoMy yaapy. Opnsospe-
MeHHO ¢ Habmionenuamu I[loaApHoit BA3NPYIOT MOBCpUTENBLNONH TPY-
6oit I1a MapKy-mMHpY, OTCUMTHIBAf Ka)KALIA pa3 no GapaGamy mu-
KpOMeTpa.

Bropmano orcunTRIBaOT RalTajHOM YPOBeHb, a 3aTCM OTCYHTLINAIOT
no 060AM MAKPOCKONAM TOPH3OUTAJLHRIE JUMG.

3. Moeopammsator anmpany Ha 30—40° oporuB Xxoga (mo xomy)
9acoBOH CTPENKH H CHoBa TPYOy Hasomar Ha Ilonapayio. Hanee nabamo-
nawt [TonApHEYIo B TAKOM e NOPAOKe, UITO M B NePBHIl pas.

4. BpamenmweM anmgagil mo Xopy (NpOTHB X0fa) 4acoBOil CTpeJKHd
Tpy6y MHCTpYMeNTa HAIpaBAAKT CHOBA HAa 8eMNON IpefMeT i Hab.aio-
AaloT eT0 B TAKOM Ke TIOPAjKe, 9TO Ii B MepBLIA pa3.

RJ (nan KII)

TpyGy nepeBofAT 4Yepe3 3eHHT H DCe NepPeuHCIeHNble B MYHKTAX
1, 2, 3 ¥ 4 geficTBEA NOBTOPAIOT IPU APYTOM IONOMEHHN KPyra, ToJbKO
naMeHnA Ha ofpaTHOe NampaBiCEne BPAMENNA aJaMAajbl.

YKasaHHHe [PACTBUA COCTABJIAIOT HPHACM ONpeE/iedeniA asuMyTa.
{Iogus’nepexone K cleywmieMy NpuUeMY MepecTABIANT JuMG Ha yrox

B xonue nabniofennsa rpynmnbl npueMoB (2—4 daca) DPONABOAAT
npHeM BTOPOHl Hmepenadn CHTHAJIOB BpeMeHH.

Meroauka HabmiogeHNsA ¢ acTpocTon6a OTIMYAETCH TONLKO TeM,
9T0 HAKJAAJHOH YDOBEHH llePeKJAJLIBAIOT OVMH Pa3d B MOJAympHeMe IO
saBepllleHAR IepBoro Habmopennsi IlonsApHoil, nplYeM OeperJagky
NeJal0T TOc]e OTCYeTa FOPH3OHTAJbHOrO JEMGa.

Pasnocrs BampaBienni Ha 3eMHOI TipeAMeT B NOJAYyIpAeMe He JOJHK-
na npepHmaTh 49, KoiebamWe ABOHHOH KONJIMMAINIOAHOH OMNOKH D
npneMe Mo oTcyeraM I1a BeMHOH TpeAMeT He JOMKHO BbIXONNThH 3a Tpe-
neJter 67, a xoneGamde HYIABUYHKTA YPOBHA — 3a MpefeiLl TpeX mOAy-
neJienwii.

‘Bce mnpueMsl, ynosieTRopAOMHe YKa3aHALIM TPeGOBaHHAM, BLIGH-
CNAKNT B [0J6 A0 AECATHX jaodeil cexkynau. PacxorueHns OrHedbmBIX
3HavenMH a3WMYTa JOMKHLI HaXomdATsCA B mpefeidax 67, Bennanma
KOJIIMMAUMORHOM OmmOKH, BhIBeleHEAA DO HaOGNIONEHNAM 3eMIOro
npenMeTa, HOMAKHA COIVIACOBRIBAThCA C BRIBOAOM N0 IlonApmoi B mpe-
Iedax no 5”. Ecan nmomydeHnnie npueMbl He YIOBIETBOPAIOT 3TIM yClO-
BUAM, TO Ha CHUMMETPHYHHX YCTAHOBKAX JNHMOa HafIiofaloT JiOMOMIIN-
TeJBbHYIO IPOrPAMMY, cOCTOAMYI0 U3 3—4 npreMoB. B 06paboTiy nkilo-
9a10T BCO NPMEMEl, 33 HCKIIOYeHHeM ABHO OIIMGOTHLIX.

Boiaucuende azmmyTa. [JOIpaBKM 38 OKYJAAPHHIT MIKPOMETD raB-
HOif ¥ loBephTenpHON TpYOH (MHCTpYyMenTH TimAa AY 27/10" nm V-57)
paBHM -+ (M—10) npr bapabaHe MurpoMeTpa copasa i —p X (M—
—10) npu Bapabame MmKpoMerpa clleda, e b — Lena fejenna Gapa-
Gama oxkyaApEOTO MHUKpOMerpa.
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IlonpaBry 3a OKYJAPHHII MHKPOMeTD IJIaBEOM TPYOHM B Hampasie-
une Ha IlonApEyH BHYHCIAIT U0 (opMmyie

AM = ®p (M —10) cosec z,
The z = 90° — ¢ 4 1 -+ IF — aenntroe paccroarue [loaspHoit B cpea-
BRI MOMeRT ee HaGMIOAEHHA B UOJyNpHeMe.

IlonpaBKy 3a RAKIOH TOPI3OHTANLHOE OCH B Haupasjende Ha Ilo-
JAAPHYI0 BRIHCAAIOT o Bopmyie

Ab=b—;—ctgz.

rme b — HAKAOH rOpPH3ONTANLHON OCH WHCTpYMeHTAa B OOJYAe/eHLSX
HAKIAHOTO YPOBHHA.
Haxnom oca BuuucAAWT o0 fopMyae

b=z—¢ (a-+n),

7[0 (n+ o)+ (14 m)p),

rie r — Hy.ﬂbllylll('l‘ YpoBIIA.

Ilo m3BecTHOiT OATOTe MYHKTA -A DONpaBKy XpouoMeTpa /1A Cpen-
Hero MoMcHTa HabawpmeHna npueMe Tcp BHANCAHIOT Oo (opmynam

u=u"+ 0p (Tep— X't

u”—u'

YRR
W =80+ To+Ton+rA—X";
u —So—i—To"r'ToP"*—x X'

Bnnnmae KOOpIHBAaTH Honnpuou BWTIUCAAIGT G nnmpuonmmou—
HHIM . MEOYKATEIEM . : :

n={_cp+ue—(@+A.

ABAMYT HampaplleNdA HA 3eMHOi apenMeT BLNCAAIOT © opuMene-
HUeM TabamEm norapﬂdwos To Cleyomuy ti:opmynnm .

a=P—N,;
= (L (R = 180°);
N=N’+6Nq——6A;
[(N e+ (Va)ept

o ep= ’7 (Y + (Ve
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'
(VRr)ep="73 [(Na)1 +(Nr),];
(Vo) o =D, 2'}'AL—I. 2
(VRr)y, o= Fn,2 454 »;

1 .
‘NT ) [(NL)cp— (J'VR)CpI;
. ,,:_;. [L— (R = 180°)];

84 =0,"16p cos @;

P =C0SeC zp -|-COSeC 2y ;
-— 1 .
1= (cosec zp —cosec )

lgtg A=1g(msint)4-v;
t="T—(@+u);

m = clg & sec ¢;

=le1=;

n=ctgbtg@cost,

rne I @ R — cpename B noaynpneMax HampaBleHNs Ha 3eMHOH npen-
MeT, HECHPBBNeHANe HONPaBKaMH 3a MHKpoMerp; (L) m (R) — Hampa-
BJleANA B Noxynpuemax Ha IlonsApHylo DDA HEPBOM W BTOPOM BH3HPO-
BaHAH, MCNpaBieHHbe MOUPaBKAMH 34 MAKPOMeTp W YpoBeHb; 64 —
nonpaBKa 3a cYTouny®o aleppauMio; ¢y W ¢; n — KonamManuoHBme

omnOka no mabnmopenuam IlonapHolt M seMHOro npenMera.
OueHIty TOYHOCTH OLpefelieHNA a3AMYTa NpoR3ponaT O0 Jopmyne

M= l/n(n_“ ,

e r — 9ucao npHeMoB; §; — yxioHeums 3maueHWil asmMyTa OO OT-
HeNLHHM OpYieMaM OT €ro Cpefinerc 3HaYeHAAA,

I1.3.15. Onpepcienne reone3mveckoro asuMyra
HCNOCPENCcTBEHHO N3 Habmoxermii sBe3x B MepH;Hane

Onpenenenfie reofesMueckoro asMMyTa HeNOCPeRCTBEHHO M3 Ha-
Onopenuit 38e31 B MepuaRaHe COCTOAT H3 ONPeNEeNeHASA JHYEO-HECTPY-
MOATAJNBbHOH pa3HoCTH HabaomaTedfA, BHIOIEAEMOT0 HA OCHOBHOM
NYRHKTO, M OHpefileleHAd reoJeandeckoro asAMyTa Ha TONEBOM MYHKTe.

Onpepenenne JMIHO-UHCTPYMEHTANBHOK Pa3AOCTH. JIMGHO-HHETPY-
MEHTAJNBHEYI0 PadHOCTh ONpefeldlT Ha OJHOM M3 OCHOBHHX DYHKTOB
10 ¥ pocJe moJeBHX HaOJapeRuwd. :
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. -NmerpyMenT HccllefyeTca HO OPOTpaMMe, MPeXyCMOTPEHHOR A
a3aMyTaNLENX Habmopenmit,

JIngro-uHCTpyMeHTANbHAA pasdocTs AT’ ompepensiercA no gop-
myne AT’ = u — uy, Ile 4 — OOONpaBKa XPOHOMeTpa, ompeeNeHHan
n3 maGawofeHnAs DPOXO/KIcHAR 3Be3l B MepHJUAaHe: ¥, — DONPaDKa
XpOHOMeTPA, MOJNYIoHHAA MO Pe3yNHTATAM NPHAEMA CATHAJOB BPEMOHU
¢ WMCOONnL30BaHIEM acTpoHOMAYecKol monroTh nyanta. Ofe mompabnm
apueefeHH I OMHOMY MOMERTY.

, Idna oupenejeHHs JAAYHO-WACTPYMeHTAJNbHOH DasHOCTH HHCTDY-
MeHTH YCTAHAaDIMBAalT B MepAAHaHe ¢ TOYHOCTHIO 1—2',

JIngH0-HHCTPYMeHTAJNLAYIO Pa3snocTe ONpefelAIT W3 HabAwIeAns
Oap KKEAX A CeBePHLIX 8BE3I B MepPUjiMane Ha B8eANTHLIX PacCTOAHHAX
50—75° ¢ mnTepmBafaMMm BpeMeRH MeAY KYILMAHANMAME B3Be3X OT
8 mo 16 mnm,

Ademepnnn BuumcasAT no Gopmynam, ykasammmM B [1.3.4.

Ilonroe ompenel/eHne JRYHO-MACTPYMEHTAJLHON Pa3HOCTH Ha Hc-
XOIHOM OYHKTe BRIIONHAIT B TedeHNe 4—5 BedepoB ¢ BecoM 8,

Jlnm onpelelieHAA NIHYEO-HHCTPYMEHTAJLHO# PAasHOCTH € BECOM
1 PLINONBAeTCA CleNYOMAafd OporpaMMa: 1) mpHeM CATHaJOB BpeMeHH;
2) maGmoneune 4—5 map 3Beaj; 3) MpHeM CHIHAJOB BpPeMeHH.

IIpoMeyTOK Me:Kmy OpHMeMaMH CATHANOB BpPEeMeHH COCTABJiAeT
nBa uaca. B TedcHme Begepa HAOMIONEEHH MOKeT OLITHL BHIOTHSHO
olpese/eHIIe JHIHO-HHCTPYMEHTAALHOA PasSHOCTA ¢ BecoM 2.

Kamnyio speany BabJOJAIT NpPR ADYX NOJOKEHAAX Kpyra.

Tlpn mepBOM MOJIOMCHHE KPYra 8Be3y HabIIOKAOT 00 IPOXOKMe-
HAA Yepez MepAOHaH B YIA0BOM yAaJeHRHM OT Hero, papHEOM Ag, OpH
BTOPOM MOJOKENHAN — IOCJHe NPOXOMKICHAA Yeped MePHIMAH B TOM Ke
ynanennn ot Hero Aa. B cpenHux mwpotax Ae BuOHpaeTcl B Dpefeax
20—30’ @ nomaHa GHTH MOCTOAHHON AJs BCEX 3B63J, 9T0 IO3BOJAET
HCKINYATH BJANANAe ommbox peneHnit anMGa 6e3 ero mepecTaHOBEA,

Ha6aofenna Kakooff 3BC3AH BHIIOAHAITCA B ClenyoolmeM oo-
pAOKe. )

TpyGy urncTpyMeRTa YCTAHABIABAIT N0 3eHATHOMY PacCTOAHAN
A A3AMYTY JINIA HaOJI0IcHHA CeBepHOH 3Be3jiH.

3a 5—6 MOE [0 MOMeHTAa KyJBMHHAUMN OTCYUTHBAIT HaKIajnHOH
ypOBeHL HA TOPH30HTANBHOA OCH NI NepecTaBJAIOT €r0; OTCIATHIBAIOT
IOPH30ATAJLHIE KPYTN N0 060AM MAKPOCKOUIAM H PelHCTPHPYIOT ¢ No-
MOINLI0 KOHTAKTHOTO MAKPOMETpa NPOXOKAEHHE 3Besihl HA TpexX IeAT-
PaIBENX 000poTax BHHTA KOHTAKTHOTO MUKpoMeTpa. IlomTopmo orcum-
THBAKT HaKJIagHOH YyPOBEHD.

Tlepexmiogator Mepba XpoEorpada. -

IlepenofiaT Tpy6y MHCTPYMeHTa HYepe3 SeHAT B YCTAHABIHBAIOT 60
00 36HETHOMY . PACCTOAHHIO H a3MMYTY AJS HaOaIonednA Toii e 3Be3IH.
OTcanTuraT HAKIAgHONK ypoBeHb W IePecTaBAsI0T 6T0; perUCTPHPYOT
[OPOXOK/IeNAe 8Be3NH HA TEX *Ke TPeX NeHTPaJdbHEX 060poTax BHHTA
KOHTAKTHOTO MHEKDOMeTpa. S3aTeM OTCYMTHIBAIOT HaKIagHOH YypoBeHb
H IODHAOATANLHEIA KPYT.

Ha6amoneng Bropol 3BedNsl Naphl BHIONHAKTCA B TOM jKe OO-
PADKe.

IIpn mabaronennn ofenx 3pedq B Dape OTCTeTH MHKDOCKOIOB DHI-
OONMHSKT OTHOCATENLIOO ONNAX M TeX jKe fAeJeHUH TOPU3IOHTAJILHOI'O
KpyrTa,

Ilo peayarTataM HaGNOieHAA Kad(lofi Dape 3Be3)] ONpefe AT
O[HO 3OaYeHHE [OOPABKHN XPOHOMETPA u.
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IlonEoe onpegeneBHe NEYBO-HACTPYMEHTaNbHOR PA3HOCTH. RHNOJ-
HAXT ¢ BecoM 8 B TeueHHe 4—5 Bedepos.
HOan ofpaGorkm nabmiopenuil cay:ar chaegyrouIue (hopMme

y_ s~ Te) Ay—(*n—Tn) Ag
Ay—Ag

rae o — DPAMOS BOCXOK/CHNe 3Be3[El B CPefAAR MoMeHT HabnioNeHAA
€ Y9eTOM BIMAHOS KOPOTKONEPHOJUYECKHX WICHOB HYTanmd H CYTOY-
"oii abeppamum; A = sin z sec §;

Tg== T:S'I:B'sbscp + -;‘(Mxi MIx) sec 65+
4+ ok (T’ — Xcp)+ Aafd g+ uo;

Tn=Txn+ BNbN + 5 (Mx k) sec 8y + @h (T — Xcp)+ tos

afiec T’ — cpegumii MOMeHT naﬁmoneﬂun 3Be3JH 0O pe3ydbTaTaM
u3MepeHHA JIoHTH Xpomorpada;

' T 1 .
B'=cos zsecd 7 bcp=-§‘(bL—|—bR).

by p=o(1+m)— 1+ )i

R
> (Mx + IIx) sec § — mompaBka 3a BIAMAANEG MAPUHH KOHTAKTA U

MEPTBOI'O Xona BAHTA KOHTAKTHOIO MHKpPOMeTpa;
Aa§A g — ppupefieEre MoMenta Tg Habiiofienna 10/Hoit 3De3QW K Bep-

TUKAJY CeBepHOH 3Be3HH;

saj=g[ 5 B+ Ry —F L+ R |5

o” (T’ — X p) — DpHBefieHie OONPABKA XPOHOMeTPa & K CpPefiHeMy
MOMEHTY DOKASaHHA XPOHOMeTpPa X cp = % X' +x7% X' X"—

NOKa3aHEA XPOHOMETPA B MOMEHTH OpHeMa DepBoif H BTOpOY OCpemadu
CITHAJNOB BpeMeHH;

<o (ug+ u);
Uy—1Ug
(X"—X")h
ug="So+ Tg+ Ton+A— (X' —v');
ug=So+ To+ Top+A— (X" —v");

oft = :



A — GCcTPOHOMHYeCKad HOAroTa OCHOGBHOIO OYMRKTA;
AT ' =u— Lo,

AT = AT’ + A+ Ay

A — ponpaexa 9a oBaMAHEe HeUPaBUILHOCTSNH uAmd;
A, — ODompaBKa 3a ABUKEHME NOJI0CA.

Onpenenenne reogesnueckoro azumyra. [lJIA ONpeNo/ieHAA reone-
3HYeCKOro a3UMyTa 3eMIOro OpefMeTa Ha UYHKTe HabiaionaloT npoxo-
HUICHAA 8BE3/]l B MepU/INTaHe A A3MEPHIOT FOPH3OHTAJBHHE YIJIW MeMay
Ka)KIO0H 3Pe3f0d B BOMHEIM OpeIMeTOM. 3Pe3[u HaGNWrawTCA Ha 3eHAT-
HHX paccToAEEAX oT 50 Ao 70% upu pByX NONOKEHHMAX AHCTPYMeHTa;
UpH (epBOM OOJO/KeEHH — N0 IPOXOKIEHAA U PN BTOPOM NOJIOKennw
MOCJe NPOXOIKIEHHA 4YePes MepHAMAH B YAAJEHHAX OT MepHAMama,-
paBHHX Aag. B cpepuvix mmporax Ag [ 10KAKX 3Beaf MOAOO OPHEATH
paBHOi 30’ @ Ansa cemepEHHX — 207; Ag TaKKe MOJKHO PaccYHTAThH OO
dopmymne

307

Aa=-—\—0
sin z sec §

UYncno mMKHABIX A CeBepHHX 83Be3[ MOKHO OHTH OfNHAKOBLIM
M [HOKHO coDdllopartneA ycaosme, mo woropoMy 1/18 2 cos actg zg
=< 0,1. '

Ana ompeueneHHa reoesHd9ecKkoro asuMyTa bunomisioTr 18 opm-
GMOB ¢ NepecTAHOBROH TOpM3OHTAllBHOre Kpyra ueped 10° 5 nocae
KaM(aoro npHeMa. .

IIpueM oupefelleHUA aaUMyTa COCTONT H3 CJAGAYIOIHX ONePamHil.

1. Habmwonenve 3eMBEOro opeaMera. HapoaAaT Tpn pasa DomBRMKHYIO
HUTh KOHTAKTHOTO MAKDOMCTpPA HA B3eMHOH OpefiMeT C OTCUeTaMH L0
G6apabaHy MIIKpOMeTpa NPH MepPBOM NOJOMEHAH HHCTPYMeNTd A OTCIHM-
TLIBAIOT [OPUBOHTAJBHEI KPYr. 3aTeM RHAJIOI'MYNO HadIIONAKT 3eMHOM
UpefMeT mpH BTOPOM [OJOMEHNA HACTpyMenTa. :

2. Habumonenwe spezinl. ¥YCTalaBIMBAaIOT TpybGy no 3eHHTHOMY
PACCTOMHKMIO B asuMyTy [na BaGmionerua 3se3an. ()1CANTHBAOT HA-
IJ1anoi ypoBellp; NepelJafuBaT ero Ia Ocu; 3aTeM OTCARTHIBAKT CO-!
PHBOHTAALULIE KPYT; BRIIOJBAOT PEIUCTPALLI) (POXOKISHIA 3BE3AN
HAa UPOTMKENAH TPeX LEeRTpajibNhX 000POTOR BAHTA KOHTAKTHOTO MHK-
poMeTpa. IToBTOpHO OTCIRTLIDAIOT RAKAANUOI ypoBells.

INeperawgaroT nepLa xpouorpada. .

IlepeBopsiT 1py0y WRCTPYMeHTa dHeped 3CHWI © YCTAaBaBANBAIOT
0a 8eNHTHOE pACCTOANME TOW 3Ke BBeanbl. OTCHHTLIBAIOT HaKAANUOK
ypOBeoh W OEPeKJa[biBAKT ero; BEIIOIHAKT peTUcTPanuio OPOXGKIC-
HAA 8Be3/IH Ha Tex e Tpex o60poTaX BIBTA KOHTAKTHOIO MHWKPOMETpA;
OTCUHTHIBAKT HAKJA[HOA YPOBEHb M COPA3OHTAJBHHIHA Kpyr.

3. HaGumonenme seMuoro npejnmera. Buinoswslor kKak 8 o. 1.

Hpa nabamwpenuu co cronbura curuana WCNoNL3YeTCA NOBEPATENb-
aad tpyba. - _

Kamanit Bedep fo 1 mocsie Aadnioyennii, a Talke Teped Karkble
2 5aca NPUHDMAIOT CATHAJIW BpeMeln.
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Teonesuseckuit asumyT ap-3sespul . puIACAmOT T0 Gopuyne

T+u—a
r = —————p ,

sin z 8ec &
rne

T=T'+B'bcp+-§-(Mx¢mm sec 84+ AT+ off (T’ — Xcphi
B'=coszsecd -Z—; bep = %',(”L+ br) by, g =o(n+m) — (1413

u-‘=%(u'+_u”) B MOMEHT ch=—;-(X’+X');

w' =8y+ T+ Top+ L— (X' —v'); w"=So+ To+ Top+ L—(X"—0");
’ . u—u ) : .
(X" —X")h*

AT — a3uMyTaldpHAA JIMYHO-HHCTPYMEHTAALHAA paduocth; o (I7 —
— X cp) — NompaBKa 8a Xofi XpoHOMeTpa; L — reomesmdeckaA [OJTOTa
NyaEKTa HaOJdoneHudA.

B ocraaproM 0603HAYEHNA Te e, 9T0 H A BHINCICHAA asAMY-
TANBNOH JAYAO-AHCTPYMEHTAJbHOH  PA3HOCTH.

Peay/bTaTH Kam0TO IpHeMa ONpefleleHHA e0e3ndecKoro asnMy-
Ta [0B3BOJAIT COCTABHTH YDaRHeHHA omMHOOK BUAA

oft =

AAr—nmcosactgz-i=v;
1=Ay—Q—ar,

rre’ A — upubAM/KeHHBH a3uUMYT 3eMHOrQ NpeaMeTa, OTIMYAIOIIHECH
ot A He Gonee wem Ha 10”; Q — HeMepemHELI TOPH3ORTANBLHBIA Yrod
MEMKAY 2Be3N0H W 3eMHRIM [MpeMETOM, UCOpPABIeHARIE NOOPABKOH 32
DlUAHAe HeupaBAABHOCTeR mand; 1 — COCTABAAIMAA YKAOHeHHA OT-
BecHOM JMHWUA B llepROM BePTHKANe Ha uym«m RaOAOACHHA; Z — Be-
HUTHO® PACCTOAHUO 3Deabl.

HemasectAnle AAr u 1 onpeuonmo'r mo cnocofy HauMeEBLIMUX KBaj-
paTep

A r— Ao + AA re
Feopeanvecknii asuMyt A, HCUPaBAAIOT NDOOPABKOH 3a JBOKeRNe
noJrca
[cos a ctg z]2

Paar =" cosactg 2] *

P, =I(cos actg 2)?] — [c_ma_:_tﬂil_;
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JlOCTORHCTBOM yKa3aHHOro BLilNe cNocoba oUpedeTelnA reonesH-
9eCKOr0 a3’uMyTa HemoCcpPeqCTBeHHO U3 aCTPOHOMMNYeCKEX Habaiogenwuii
fIBJIfIETCA TO, 9T0 TOYHOCTH €TI0 OOPefleIeEMA MPAKTEYCCKH OAMHAKOBA
B0 Bcex muporax. Ecth OyBKTH 1 Kilacca, Ea KOTOPHX ONpefeJeHNne
ACTPOIOMAYECKAX MAPOT M [AOJrOT BH3LIBAeTCA JUINb BeOGXONAMOCTEIO
onpefelenns Teofe3dIeCKOro as3uMyta n30paHHOrO HanpaBJeBEHA.
C npBMeHeHNEM H3JI0KeHHOTo BHIIE CHOCOGa oupefeNieANs Teofieaude-
clkoro a3mMyTa HeolxopuMocTe OUpefcleHHA acCTPOHOMHYECKHX MHAPOT
A [OJATOT Ha TAKMX OYHKTax OTnajaeT. B pesyisrare o0beM acTpoHOMEH-
qgeckux paboT Ha TakuX DYHKTaX cOKpPamiaeTcA He MeHbIe YeM B 2 pa3a,

11.3.16. OnpencacHue reojieaHdecKkoro A3uMyTa
A3 MHOTOKpPaTHWX HaGMioncHUil APKHX SBe3l BOAM3E MepHahamna

Cnoco6 onpepeleHuA reofle3nIecKOro asMMyTa H3 MHOTOKPATHHX
mabnwofennit Apkux snesn B6aRan MepusuaHa paspaboram B 1971 r.
e HHUUTAnK B. T, JIopoBrM A npefHasnaven AJIA npuMeHeHHA B BH-
COKHX IUMPOTAX.

Ounpejenenne reofie34eCKOro a3EMyTa YKasalHbIM COc060M COCTOAT
M3 olpefeleNHaA Aa3NMYTAJABIOH JNIHO-WHCTDPYMEHTAABLHOH pasHOCTH
[0 [ mocNe moJeBWX pafoT Ha OAHOM M3 OCHOBIOHX OYHKIOB A acTpomno-
MAUeCKUX OLpefieleHUH reofe3ndecKOro A3IMYTa Ha MOJNEBOM NYHKTe.

Onpepenenme A3MMYTATBHONH IMYHO-HHCTPYMEHTANBHONH pa3nocT,
Onpepeniedde a3mMYTAJbHON JHYNO-MHCTPYMEHTAJNBHOH pa3HOCTH cO-
CTONT U3 HaOJIONEeHNA DPOXOMAEHHH Dap 3Beaf Wepes OXHH Il TOT e
BepTHKal, GAM3KNA R Mepmauany, ¢ OTCTYIJICHHeM OT Hero He Goxee
geM Ha 4% B napy BXOJAT I0:KHAA 3De3ja I ceBePHAA 3Be3fa C 3eHNT-
LMy paceroAnuaMi 40—70°, 3peansl HaOAOAAKTCA NMPH ABYX MOJOMKe-
Nosx nHcTpyMenTa. IO:Kmas 3Beana HabiiolaeTcA B TPOMEKYTLe Me-
*ny NabIIOXCHMAMI CeBePHOM 3Be3/l B IePBOM U BTOPOM NMOJOKeHHAX.

Mpn cocrapiennn adeMepi)| Mo apryMesTy S 1 ¢ ANA HHTepBajIa
naliiofennii mepBOHaZaAbHO NOAGMPAOT ceBepHLle 3Be3fibi, a 3aTeM
K Ka/loit B3 HHX OOpOHpPAOT OfHY MM IecKOJILKO IOM{HLIX 3Be3f,
YNOBJETROPAIOMUX YCAOBHAM

— h me — 40— T0°
as_aNt12 *+12™; z=40—70°,
3aTeM BHUYHCIAIOT MOMCEHT s, KOTa o0e 3Beafl! LtasK0il Bapll Ha-
XOJ/ATCA B OJAHOM BepTiiKaje, Mo dopmyie
s=0Oyn+Ask 125,

rue

DS A
As=Aa-—AT, a=Asvy;

_ he [
Aoc_ocs—aNi 121, Av_vs Ut
v=15cos 8 cos q cosec z;
U — a3dUMyTaNbHAA CKOPOCTh [BIDKEHHS 3Be3/L.

ITo dopmyae A = 180% - Ag ompefcisilOT a3UMYT ceBepHOH JacTd
ofmero BepTHKala Daps 3Be3d.
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JiA - CHMMeTPHIHOTO - HalJ/IIOXeHHA 3Be3] Naphl OTHOCHTENhHO MO-
McHTA DPOXOIKICHHA HX Wepes OOIMNil BePTHKAN BRYNCAAIOT YIJIN yupe-
nenan Ad '

2AAy=vy (6+9)™; 2A4 =y 2m

g YCTAaHOBOYHEIE A3MMYTHI
Ay=A—AA; Ag=A%180°1-A4;
ZS=q)0'——(SS; ZN=1SOQ—(CPO+6N)

ddemMepHIH COCTABIAIT B HOPAAKE BOAPACTAHAA CPEIHUX MOMEHTOR
alioeHna s.

Jdaa onpeneieHnsa a3NMyTaJLHOX JUIHO-HHCTPYMeRTaJNBHOM pas-
HocTE Habawopawr 32—40 Dap sBean B TedeHAe YOTHpeX BedepoB Ha-
OMIONeHAA Me)XAy NpAeMaMH CHTHAaJOB BPeMeHH ¢ ABYXYacOBEIM HH-
TCPBAJIOM.

CpegHee 73 a3MMYTaJDLHHEX pasHocreil Mo HaGNIOHCAAAM BCOX map
8Be3/1 ABIfAETCA MOUPABKOH 8a A3AMYTaAbHYKIO JMIHO-HOCTPYMEHTAJb-
Hy®©o pasnocrb. JIpm BEIYHCIGHHA Treofe3ddecKNX A3MMYTOB MHCHOJE-
8YIOT cpefiHee M3 HAYAALEOrO B BaKNAIOYHTEILHOIO 3MadeHHA JHYIO-HI-
CTPYMCHTAJBHOI pa3HOCTH. :

HaOnioneAna fapul 8Be3[, BHOOIHAWT B CcleqyIleM OOpPAAKe.

HncTpyMeHRT yCTaHABAMBAKT O 3eHATHOMY DACCTOAHAIO H A3AMYTY
1A ua0aoneAls cepepHOH 3Besqul. OTCUMTHBAIOT HAKIAOOmOd HIA
aNNIafgHH{ ypoBeHb. PerucrpapyioT OPOXOMKUEeBWe CeRePHOA BBeajihl
Ha TPex OeHTPAJbHHX 06OpOTaX BAHTA BOJHAM TOPH3OHTANBHOH HIFTM.
Bropauno orcumrhiBaroT yposeRb. Ileperogar TpyOy Hepea BeHAT,
YCTaHaBJINBAIOT €6 00 SeHUTHOMY PACCTOAHNMIO /A HaOJIOENnA 10:KHOH
3Be3JLl, KOTOpYIo HabMI0NaloT adajIOTHIHO CHAYANa TPH OFBOM, a 3aTeM
OpA [PYroM OOJOMKEHWA THCTPYMeHTa; NepeBONAT TpyOy sepesa semnt
H HalaonawnT ceBepHYIO 3Be3Ay UAaDL IPH BTOPOM MOJOMEHHE HHCTPY-
MeHTa TaK »Ke, KaKk U npa NepsoM. (14 MCKANYeBWA 0CTATOTHOTO BAMSA-
HAA HaKI0HA BePTEKAJTLHOH MOABH/KHOK HUTH KOHTAKTHOI'O MHKDPOMeTpa
PerACTpANAA MHPOXOIK/OHAR Ka)Kmoi 3Be3/TH BHIOJHAETCA MDA CAMMET-
PRYHOM paclOJOKeNAN €@ OTHOCHTeNLIO0 TOPH3OHTAlNBHOW HATA TPN
OepBOM H BTOPOM LOJOKEHMAX WHCTPYMeHTA.

3peanmoe BppeMa HaOMIOellMA 8BedJ BRITNCIAT Ho opMyae

Si=Ti+ucp+ Aur4-B:4-0y;,
roe T; — cpenmmit MomeHT Habmonenna 3sesanl npn KJI m KII;
ucp=-%(u’—l—u") B MoOMemT X¢p=%-(x'+X”);
w'=So+ To+ Tipho— (X' —v');

" __ » ” A __ ") —L‘
W=S80+To+Ton+ro—(X V)-.("lom— (X"— X0
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A, — acTpomoMEdYecKkas JOAIOTa OCHOBHOTO NMYHKTa;  Awy — HOTMpaBKa
3a X0f XpOHOMerpa, : .

Aui=04m (Tl_ch)mm;
1 Ns -
pi= 5 (Mx 4 HIk) % 0,021 cos g+ 0f | sec 83

dyr=b—ctgz; b=ol(n+mepl — [+ Meplo;

0y; — nonpaBka 8a yckopeHHe B [BIKeHHe 3pe3 MO AIMMYTY,
AT \2 .
dyi=vy (W) sin 24g;
AT=(TKJI—THH) B CEKYHJAX BpeMeHH;

KoapPuunent y Mo:kHo Bubpars H3 Taba. 9 [6].
Iaa suancieHHA a3uMyToOB 3Bed]] Hapul CIYKHT fopMmyraa

. sin t; .
" singgcost;—cosPptgd; *

tg A
KOODJMHATH 3Bes/i MCHPABAAIOT HONPABKAME 3a BIMAHMe KOPOTKOL6-
PHOANYECKAEX WICHOB HYTAIWN.
A3HAMYTANBHYI0O JAWIHO-MHECTPYMeHTAALHYI0 pasdocTe AT Puum-
cnsmoT Bo gopMye

. Aj— A% £ 1800
AT =R ——,

B KOTOpO# Vg M Uy— asAMYTAJNbALE CKOPOCTH [BU/KEHHA 8Beaj DAPH.
AT{ ncnpaBisieTcA mONPABKAMA 83 CBOOHEE MOMEHTH ¥ JBMXKeHWe
noyoca; sce moayuenAHe AT; ocpenmsior m moayualor AT, Oxomma-
TeJbHHe AHa9eHHA NAYHO-HHCTPYMEeHTaAbAOH pasHocTa AT ompepensiior
0o dopmyae

AT =AT’ +by,,

rae Oy, — mompaBka 3a BAMARMe HeNpapmabRocTedl nand.
Ian ouenxn toanoctH ompepeneHua AT caymar dopmynn

_ [ve] | g, m
m_t‘/n_1, J”_VPT.

M we poskna OWThL Gonpuwe 0,02,

Onpepenenuc reofeamyeckoro aammyTa, IlporpaMma ompepeneHENA
reoe3nYecKoro a3uMyTa COCTOUT M3 18 MpHeMOB N BHIOJIBAGTCA He M&-
Hee weM 3a 3 Beuepa HaOmwopgenwit; Habniopalor 0/KHWe H CeBOPHNO
BBE3NIH B HIGKHel KyJIBMUHaNMA Apde 2,5 BeJUIUHL BOIU3H MepmuauaEA
¢ OTCTYNJEHAEM OT Hero jIfA IOMKAKX 3pean no +12% B ONA cepepHLIX
o0 +89 Ha senmtTumx paccroanunx 50—80°, B arom cnydae kampas
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apC30a MOKeT HAOGMIONATBCA Jlo MONYTOPA Yacon, B TeAeHAe KOTOPHX
MO{HO BLHIDOJHHATH 4 ImpHema onpeniesjenna a3nmMyTa. Yneno H&GJ‘IIOI\O—
1 JMCHBIX W CeBepHHX 3Be3X AOMKHO OHTL ofmuawoBwM. OT npuema
K npnemy nmM6 nmepectamagerch Ha 10° 5.

CpenHasa KBagpaTHueckass ommbKa onpejeleHHA eOne3NTICCLOT0
aslMyTa o pe3yarTataM HabaoneRMil Ha NYRKTe O0 DHYTpeliHeH cXo-
JMMOCTR ¢ YydYeToM omnOKkn onpefeeHns AHYIIO-HHCTPYMEHTA LHO#
Pa3sHOCTH ¥ ee KodeOaHNsA, NPMHAMaeMOro pasiibiM + 0,020%, we nomKHa
npepHmats + 0,77, Pacxosknenue apaMoro i 0GpaTHOro reoxe3neckoro
a3UMyTa He JONIKHO npesymars 2,5.

Jlns 3meaq Apue 2,5 BeAHYAHHM COCTABARIOT 3deMepHAN No apry-
MEHTY MeCTHOTO 3Be3jiioro BpeMeRm S, Hadama Hal.lofieHnit, woropoe
momKHO GeTe ma 35—40 MWAYT MeHblme BpeMelH HX KyJAhMMHADMK.

JpeMepHaHbIe 3eHMTHEE PACCTOAHHA 1 a3NMYThl BLIYRCJIAWTCA
ao gopmynam :

zg=125+0zg; zy=2y — Azyil

Ag=0°%Adg; Ay=180°=AAy;

Azp=|AS vy Adi= |AS v,
AS[=S['—Smt

re z™ B S, — MCPHAWOIAJILHOE 30HATIIO8 PACCTOAHNE M BPeMHA KyITh-
MWHALWY 3Be3qH; U, U U; — CKOPOCTH HNBIKEHNMA 3BE3fbl TO BHCOTE
W a3nuMyTYy. ' C o

IIpieM onpeaefeHHs - TCOXE3MYeCKOro AJAMYTAa COCTOMT M3 CleRy-
IOIIITX OIe paTHid. R g

{. Habmonenua nHa 3emuoi npenMer npu nepsom (KJ wxm KII)
noAo;kennH AncTpyMenta, Iepe) HabiiogendesM anujiaay NoBoOpaYADAIOT
UpoTHB X0[a 9acoBoil cTpesrn Ha 30—40° oT HampaBJeRMA Aa 3cMAOI
MpenMeT H 3aTeM DBPallleHAeM aJwia/iid Mo XOAY 4ACOBOI CTPCAKH MOA-
BO/inT W3oOparKeHHe 3eMHOTO npeAMeTa K NYJAbOYHKTY. 3aTeM. ogHo-
DPEMEHHO [1eNAI0T. TPH HaBe[elUA IONRIFKHNMY, INTAMI MUKPOMeTPOR
FJIaBHOI U TIOBePATENBHOH TPYO Ha aeMHOU TipenMeT U MiDY. OTCTHTH-
BAIOT: COPMBOUTAJIBHB KPYT. - . . ;- . L

2. Mepepogar TpyO0y uepes 3eunt. [lopopaumpaloT ajanjany .ma
180° no xoxy uacoBoH cTpeAKH W HabGMONALT 3eMAOH lpeaMer Kak
s o1, : ’

3. YcraHaBAABAIOT MHCTPYMEHT 10 afeMepr;aM 1A Halmonrenns
3ne3an M MPUBOAAT ee waoOpakenne B MeHTP noas speuna. [losopamu-
pator aangany Ba 30—40° mo-xody wacosoil crpedakn. Horga nyamper
YPOBHA YCHOKOWUTCA, OTCAMTWBAOT ypoBenh. OTCYHTLIBAIOT TopuU3OIN-
TWIREWA Kpyr. IOgBMMHYIO LNTH KONTAKTHOro MUKpOMeTpa mHepeMe-
UIQI0T W3 HYJBOYHKTA Ha 1,5 o0opoTa HaBcTpedy NBHIKEIUTIO 3Be3fH.
PerncTprpylor DpoXoMpeRHe 3Be3li Ba TPOX LeEHTPaJLHHX o0D0opoTax
BHATa KOHTAKTHOro MALRpomerpa. IlpoxoskmeRMe -3pe3mu Habmmparor
BOATI3N TOPH3OATANLHOA HUTH COTKA (N CHMMETPAUHO OTHOCHTNLHO
ce. Ecnw npm opHoM monoikeHom 3Be3ga IPOXOINT HECKOJBKO BHMIC
TOPH3OHTANBLHOM HBNTH, TO UpPW JpyroM OOJIOMCHMM WHCTPYMEHTa IR
WCHAIORLIA - BANAHNA - HAaK/OMa: BOPTAKANLHOE HATH KOHTAKTHOIO
MHipoMeTpa 3Bedjla HaGmwjaeTcA HA. CTOJBKO #e IIMMHKe TOPH3OHTANL-
Hoif BuTH. [lo W mOcAe pericTpaudd MOMEHTOB NMPOXOIKICHHA SBE3[k
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OTCHATHBAIOT HAaKJAAHOX ypoBeHb. Ecan yHABepcanbHE HHECTPYMeHT
HMeeT YpOBeHb NPH ajMjAafe IOpPHIOHTAJNBEOIO KPYra, TO HAaKJIOH TO-
PH30HTAJIBHOM OCH ONPefieIAKNT N0 ero MOKa3aHwAM.

4, Tpyby nepepogAT 4epea 3eHHUT m HabaONAIOT Ty e 3BE3LY
OpA BTOPOM HOJNIOKEHHW ¢ TOX JWIN, pasAMiei, IT0 TOPH3OUTATBHBIA
KPYr OTCYMTHIBAIOT IOCJI€ PErACTPAIMH 3Be3IH.

5. HalmionaloT seMHOM HpeaMeT Kak B O. 1.

Ilprm o6paboTke peayapTaToB HAGMIONEHMIl BLIBOJAT OKOHYATENb-
Hhle 3HAYEHNA OTCIETOB KPYTOB HA 8€MIOH NpesMeT M 3Be3jy W BHUM-
CIAIT TOPUBOHTAABHRIN Yroa (@ MeXMIy HEMH.

OnpefleIA0T NONPABKY XpoHOMeTpa ucp = 1/2 (' + u") B cpen-
BUil MOMeAT IPHeMa CUCHAIO0B BPeMeHH JABYX CMEKHHX Hepenat Xcp =
=1/2 (X'+ X ") oTHOCHTEILHO 3BeBIHOI0 BpeMeHH Ha MeCTHOM reofeande-
CKOM MepHAMaHe, [IJA Tero ACIONb3YIOT Feofe3nIecKyio A0AT0Ty MyHKTa
paOmopenna. OgHOBpeMeHHO BHUMCAAIOT JECATHMHHYTHHI XOX Xpo-
Bomerpa wT. TlomcumThiBalOT cpeanHe MoMeHTH HaOmiogenia 3Desp

T=% (Tgat Tgn) ® AT=| THJI_TRHI B CEeKYHIAX BPEMEHM,

s AE min FK4 ma mMoment Habmmogedui BHIGApPaT BHAHMBIE o
A § 3Bean, wCMpaBIAIOT HX IONpPABKAaMA 3a BIAHAHAE KOPOTHOIEPHOJM-
YeCKMX TIeHOB HyTamuM W BHUNCIMIOT 3Be3HOe BpeMA Habilofennd
8Be3[l mapH S; M 9acOBL® YIIH f;

Si=Ti+ucp+Aui4-ps; 1 =8i—ay

Aup=(T1— X cp)' "ol
1 N s 1
Be= 5 (Mx -+ k) g 0,021 cos 918 | sec 8.

Tloabaysace TabaAnAMA HATYpadbEHX 3Ha49eHUE TPATOHOMETPHYE-
CKAX QYHKHME, BHIYACAAIOT (B HKaMepalbHEIX YyeaopHAax po 0,017)
A3AMYTHL 3BE3N

. sin ¢
tg A} =—
&4 sin B cost;—cos B tgd;

(B — reofesmueckasn MmMApPOTa NyIKra HalawjeNns) M 3aTeM a3uMyT
8eMIOT0 HmpexMeTa :

Ap= A7+ Q1+ dyr + dug,

rae 8y; — mompabKa sa ycKODeHUe B [BFJKEHUH 3Be3[H OO a3dMYTy,

_ AT \2 . o an cos2 @ sin z sin 8 )
byy=—k (W) sin 24%; k=1"36 <75 (1+ 2cos pcos A* /!

0y — HmompaBKa 3a BAAAHAE HelPABUIBBOCTEH Dand.
BraucaawT ¢poGofHLe 91eHL ypaBHeRHH DOrpemIHOCTel

1
li=Ag—Ai; Ao=— EAi-
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Ecan ma mynkre nabnoperma |§{={¢ — B| == 3", 10 ypam-
fCHAA NOTPEIMBOCTEH COCTARIAIOT B BHAO : -

AA--Mctgzcos A7 4 L=wv;.
Ecan || > 3", To ypaBmeHHA MOrpelTHOCTEH HMMEIOT CledYy0mmi
o Ad-nectgzcos A7 —Ectg zsin A7 4 I =vy.
Coctasifior NOPMAaNbHbIe YPABHCHAA M U3 PelleHAA CHCTeMH HOp-

MaJbLHLIX YpaBHeHWH HaxogATr AA m 1 wanm A4, nnm §, ]
OUeHKY TOYHOCTA HCKOMEX Hel3BeCTHHX MPOUSBOUAT Ho GopMynam

m= %— (k—YnACca0 Nen3BeCTHHX);
m m m
M -y M m——; Mj=—,
AA —> ' 3
Vresa ' Vo Vo

OkoHyaTeNpmOe 3HATEHHe [EO7e3MYeCKOTO ABMMYTa BHYHCIAOT
mo Qopmyie

A=Ay+ AA4- 15" (AT +-cB) sin B4 C+r+ Ay, + 1802,

e AT — A3INMYyTaNdbHaA JHYHO-HHCTPYMEHTAILHAA pa3HOCTh; CB —
OoOpapra 3a CBOGOIIHHO MOMEHTM; ¢, £ — OONPaBKH 3a LEHTPHPOBKY
H pPedyKIUMIO,; Axy — [OOUPAaBKa 34 ApH;IKeHMe IoJII0ca,

Agy=—(zsin A+ y cosA) sec - (z sin A+ y cos M) tg ¢ cos §cp €5C z¢p;

B — reofesliiecKkad mMITpoTra NYHKTA.

11.3.17. IipubejieHre ACTPOHOMHYECKMX INMPOT, NOJArOT
H AQIAMYTOB K IEHTPY TPHIOHOMETPAYECKOrO 3HAKa

Hoarora. OnA npuBefeHrd JOJATOTH K NEHTPY TPHTOHOMETpPHYe-
CKOro 8HaKa M3MOPAIT adUMYT HAIpapleHHA g C IeATpPa HECTPYMEHTa
Ia OeOTp TPATOHOMETPHYECKOro 3HaKa ¢ oWMOKOH, He DpeBOCXOAAmei
=+0,5. A3HMyT OTCYATHIBAIOT OT TOUKH ceBepa Hepe3 BOCcTOK or 0 mo
3602, Tanee maMepAKT UpHBedeHHO® K IOPH30HTY paccTOAHmWe l MCKAY
OEeHTPOM HHCTPYMeHTa M LEHTPOM TPHTOHOMeTPHIECKOro 3HAKA € TOd-
nocToio Ao 1 cM. .

- TIlompaBKy 3a nenTpnpoBRKYy Bhuncaaor no Gopmynam

lsina 1 .
s —_——
AAS = =15 [2] Isec ¢sina,

rpe 11 — panmea gyrm napaniaennm b 17 B MerpaXx Ha JamHOM mHpOTe;
BeanHHY [2] BuOupaeM ma Teonesmuecknx TabaHm Oo apryMeHTy ¢.

linpora. JnA npHBeNeHHA INAPOTH K UEeHTPY TPHTOHOMETpH-
9eCKOTO 3HaKka HW3MepAlOT DPHBEJEHHO® K TOPH3OHTY pAacCTOAHH® [
MeX]y TOYKOH CTOAHNA MACTPYMOETA H UEHTPOM TPHUrOHOMeTPHYeckoro
3HAIA ¢ TOYHOCTHIO o 1 CM H a3UMYT ¢ HAOPaBJIeHNs ¢ LeETPa NHCTPY-
MeOTa Ha NEHTp TPHrOHOMETPHYECKOro 3Halia (OT TOYKH ceBepa Mepea
BocTok or 0 go 360°) ¢ rounocTsw ao 0,5,
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l'lonpamcy 3a npmaeneﬁne MAPOThH: K- NeHTPY TPEI‘OHOHWPH"!GCKOI‘O
-3HAaKA BAIYMCJIANT OO0 oftHOl N3 clefyromHAx tI)opMle.

Ig Age = [1]4 lg (I cos a);

, 9=9'+Ag,, ,
rne 1 — jumra uyrn mepunmanma B 17 B MeTpaX Da: laHAOH IINpoTe;
|1l = Ig (p"/M,) — Bennunna, BeiGupaeMan B3 I'eopeanvecknx rabani

Mo aprymenty ¢; M, — paguyc KPHBHSMH NYrA MepHAuaHa.
Aanmyr. IlpuBenemmniii k neurpaM Tpnrououerpn'zechux 3HAKOB
43AMYT BRITHCAIOT MO (bopMlee

a=a'+Ac+Ar Ay,

rne Ac — NomMpaBKAa 3a HEHTPUPOBKY; Ar — mompepka 3a pefyKOoHo;
Ay — nonpasKa sa ¢6IKeHHe. MEPMAHAHEOB.
HNonpasxky 3a HeHTPEPOBKY BLIGHCIAKNT N0 BopMyde

Ac::-;— psin 0,

rae ! —- FOPH3OHTAABHOE LPONOKeHAe MEKIY TOWKOH CTOAINA AHCTPY-
MeHTa H NEHTPOM TPHTOHEMeTDPUYECKOTO 3HAKA, MABECTHOS® ¢ TOYHOCTEHIO
po 1 MM, s — paccTosiHHe MeKAy TPArOHOMeTPHMYeCKHMHN 3HakaMH, Jam+
HO® ¢ TOTHOCTEIO 0 1 M} © — yron opM LeHTpe HHCTPYMeETAa MeKAY Ba-
NpaBJeHUAMY Ha HEHTP TPHTOHOMETPAYECKOTO 3HaKa, ¢ KOTOpOro
OOpEJIeN AT aaMMYT, H Ha LEHTP TPATOHOMETPHIECKOTO BHaKa, MaMe-
pPeHHL ¢ TognocThio no 0,1°.
Monpabky 3a peAyKIHi0 BHIECAART A0 (bop'dy.ne

: l
Ar=—:—psin91,'

rue !, — ropA3oHTANbROE TPOJIOHEHUE MEKIY ‘UEeHTPOM: TPArOROMETPH~
9ecloro anaia, Ha KOTOphiil HAGNIOAAI0T, U TOTKOIl CTOARKA reJnoTpPONA
(pounapn), maMepennoé ¢ toumocTbid Ko ‘1 MM; 0, — yroa mpm TouKe
CTOAHMAA rejavorponia (PoHapsa) Memy Haupannelmnm HA UenT
TPHIOHOMETPAYECKOT0 3HaKa, Ra KOTOPHI ONpelelAlOT a3nMyT, m iHa
UeRTP TPHTOLOMETPHICCKOIO 3MaKa, ¢ KOTOPOro NPUM3BOAATCSA naﬁmo—
JeHAA o ompepelenun asuMyra (¢ toasocruio ao 0,1°).

IIpy HabatopeHARX ¢ TPATOHOMETPHIECKOr0 dHAKA 3JIEeMEHTR -NeHT-
PUPOBKHM M PeAYKIIHR OUPeaedsAl0T No [ba pa3a: B Havaje Habaonenna
¥ U0 OKORYaUUM HUX,

Iloupapky 8a cOammenne MepUANaHOB BEIIACAAIOT IO OQHOH N3 cle-

aywmsx dopmyar:
{sin a sin @

I S .
roe a— a3AMyT ¢ TOGKH CTOAHMA AHCTPYMEHTa Ha LEHTD TPUrOHOMeTpU-
9eCHOTO B8HaKa, ¢ KOTOPOro OPOM3BOIMIOCH ONpeleNeHHe UBAMYTa

(oT TO4YKE ceBepa K BocTOLy OT 0 go 360°), H3MepeHHMWI ¢ TOIHOCTBHIO
a0 0,1'; ¢ — mEpora Mécta HaGniogeEHs (¢ TouHocTe no 0,1'),
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I, OPUBJMIKEHHDIE ACTPOHOMMYUECKME ONPEAEJEHEA

11.3.18. Onpenenenne mmMpoTH
0o 3eHnThomy paceTonnaw [lonapaoii

Ilnn onpenenentia NMUPOTH ¢ TOYHOCTBIO A0 1° No aeHMTHOMY pac-
croanaw IlonspHo@l HY)KHO 3HATHL UODPABKY XPOHOMeTpa u, ¢ TOUNO-
cToio 1o 17,

Tlepen HabitiofeunAMH XOPODO HHOEJNPYIOT AHCTPYMEHT M olpe-
NeNdI0T MecTO BEHATAa Ha BePTHKANENOM jauMbe ¢ TogHocThio mo 0,1°.

HabniopeRvs (poM3BOIAT GPW Kpyrax Upape M /eB0, HapoOs Ha
NonapAY0 00 NBa.pasa Opa:KamgoM kpyre. [lepen mapenenuem Gepyr.
c9eT CeKYHJ ¢ XpOHOMeTpa M, NpPOJOMKas CYHTATE B yMe, B MOMEHT
yuapa XpoHOMeTpa B Kaxyo-nufo meayio cexyHay nasopat. ua Iloanp-
HYI0 TOPHM30HTaNbHYI0 BHTL TPY6u MHCTpyMeHTa, felcTBYn MEHKpOMeT-
PEeHHBIM BHITOM N0 BucoTe. OTMBHAIOT NOKA3ANHA XPOHOMBTPA B MOMERT
napejlennna HA [lonApuylo, a TakKe OTCYHTHIBAIOT BEePTRKAJBLHWE KPYT
10 060MM MHKpPOCKONAM, OpeIBapHTENbHO OPHBEA HA CePeNHY MYSH-
pe¥ YPOBHA NPH anguaje BepTHHAJBHOTO KpYyra.

Beaen 3a ueppuM penatoT Dog00HuM e 00pPadoM BTOPOe HaBeneHHe
ua lloaspuymo.

Janeme unepesognaT Tpydy nHcTpyMmelTa depes selllT A TaKHe jKe
Aabl0NeEAA IOBTOPAIOT LPU APYIOM HONOMKEHHH KPyra MICTPYMeHTa.

B KoHnle npreMa Ha6ni0neHnA U0 aBEPOMAY OTCUHTHBAIOT ATMOCEp-
HO® JABIGHHe U UO TEPMOMETPY- upamy — Tesueparypy Hapymuom
BO3JYXA,

Hipn oﬁpaﬁome HypHaJia naﬁmop,euun BLI9BCJAIOT cpemme no Kpy-
raM OTCHeTh Mo BePTHKRILAOMY Jmmﬁy n coonercmy:omue M cpealHue.
OTCYOTH - X POHOMETPA.

Mupory ao nabarpesnsiv opn uamp,om JONOKEHRH :KpyFa uucrpy_
MeHTa BHYHCAAKT 00 HopMyJie.

@=90°— s+ 14 H4 111

dennTHO® paccTOARRAe Z mm HHCprMBHTa Tna AY z"/w" a¥Y-5
BHANCAAT 0O opMyde ,

’—ch—MH-ﬂ = Mz—Rep+p,
rae o
£ =po+po (A4 B).
Benwanny - '
' [=—Acost,”
rne
t-—s—a—Tcp—}-uu—q_

vubnpator Ba Tabraum I Ac'rpoﬂommecuoro OKerOJHAKA OO apryMeBTy
MeCTHOTr0 38e3\HOTO BpeMeHd s.
Benuquuy
15
L

1=— Aa®sin £+ AY cost '
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subEpawr u3 Tabamgn II ACTpPOEOMHTECKOro esKerofHMKa -0 Apry-
MeHTaM s M BHCOT®

h=90%— z¢p.

Benmaany
A
—_ 2
II= % sin2f tg @

pubppatlor m3 Tabnmmm [11 AcTpOHOMMYECKOTro €KerofHWKa [0 apry-
MoHTaM s H fate Habawopenud,

3a OKOHYATeNBHOe 3MadeHMe MIADOTH N0 NpmeMy OepyT cpeaHee
13 BeIMACHAeEMHE MAPOTH M0 HAGMIONe NAM OpY ABYX HOJOMEeHNAX KpYra
HHCTPYMEHTA,

I1.3.19. OuopencneHne WHAPOTHI
0 3eHHTHOMY paccToAnmnio CosiHUA

Ecam monpaBKa XpoHoMeTpa Gymer H3BecTHA ¢ ToYHOCTBIO Ho 109,
TO AJA TONYYeHAA IIUPOTH C TOYHOCTBIO mo 307 MokEO HaGmopaTts
Conrue 3a 1 9 [0 DPOXOIKJeHNA N Heped 1 ¥ mOCHe TPOXOIKACHUA MM
MepvHaHa.

C rounocTEIO N0 2™ 3BE3AHOE BpPeMsa B MeCTHHIH MCTMHHBIH HOJAEHB
paBHO npAMoMy Bocxompenmioo Conmma B 0" odemepmpEoro BpemeHm
HA faty HaGmopesda. Ilo gekperHOoMy BpeMeH:n CORHIe DpPOXOJHT Me-
pEgmam B MOMEHT

D= 284 — (Eq+ M) 4 (n+1).

Iepen Haganom HabilopeHAs HMBEANDYIOT HACTPYMEHT M ONpefe-
JAXT MeCTO 3eHHETAa Ha BepTHKAIbLHOM JIHMGG. Ha OKYIAp HageBawT
CTEKJANHKHA I'YCTOH CBeTOPHILTD.

Ilupoty ompepeAIOT B clenyOINcM NOpPAAKe.

KII (unm RJI)

1, Hab6awnator Conine B ncpsoM ero NOA0KeHEH (MJIA DO BTOPOM).
2. IMa6awpaior Coare BO BTOPOM cIo NMOJ0MKeHAN (MIH B II€PBOM),

HJT (uau KII)

3. Habaoparwt Connne B NepBOM ero MOOMKCHLI (WIN BO BTOPOM).

4. HabBaropaor Conne BO BTOPOM ero MOJOMEHAN (Wil B NepBOM).
B cepenvHe HaOJIOAEHNA OTCIUTLIBAKT TepMoMeTp 1 GapoMerp. Takme
naGoIofleHMs COCTABAAKT OIH NpHeM Oupe/eleHNA IMIPOTHL.

B nepsoM moaoskennn Coanna HaGaopaloT Kacanie TOPH3OHTAlb-
HOH HUTH CETKH ero HIJKHHM KpacM, a BO BTOPOM HOJOKeUHH — £Tr0
BepXHNM KpaeM. BepTuKaiablDaa HNTH B 3TH MOMEHTH IDOXOJIHT 9eped
uenrp maobpaxenas ConaHpa.

Hatnwopnerna Coauna 3axiloyalTes B CAeylomleM.,

JleiicTBYA OmHOBpeMEHIIO JIBYMA MHKPOMCTPEHIEIMI BIHATaMn (LJIA
nepeasiyeHNA TPYOH AHCTpYMeHTa II0 BHICOTe H a3AMYTY), yCTalaBu-
pafor m3obpamenme ConHua B mone 3peHns TpYOM TaK, 9T00H ropu-
90IITAJBHAA IIMTH HAaXOOWMAACh BIEpeaAW RAaOpaBlieHHA ero MNBH/KCHUA,
@ DepTUKAJILHAA B 3T0 BPeMA NPOXOMia Hepe3d MeUTp M300paskeHUA
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Connua. 3aTeM npeKpalaloT BpaineHAe MAKPOMETPEeHHOTO BHHTA IO BHLI-
coTe A, DOPORONAAA [AeACTBOBATL A3AMYTAJbHLIM MHKPOMETDPCHHLIM
pHNTOM, yaepmBaloT meHTp naobpaskernsa CojAne Ha BepTHKaJBBOI
nnte. B MoMeRT Hacamma HYKHHM KpaeM CoiaRua (BepXHEM MR OAK-
ABM) TOPH3OoHTaNBLHOH MATA GEpYT OTCHET MO XPOHOMETPY, BaTeM OTCHA=
THBAIOT BePTHRaNbANI AEM6 Mo o6onM MmAKpockonaM. Ilpm oTcserax
aumba caensr, aTo0E DysHpeK YPOBHA NPH BePTHKaALHOM Kpyre Ha-
XOQWICA Ha cepejfHe INKAJH aMIYJb.

Iaa acTpoHOMMuecKMX NHCTpyMeHTOB TAma AV 27/10” m V-5°
geAnTHOe paccroanne CojJBna Do CpefHEMM B HolynpHeMax OTcueTaM
pepTEKanbAOr0 ammba BLIYUCAAWT D0 dopMmyiaM

3=Lep—Mz+4p—p=Mz—Rep-}-p—bp;
p=po+ po(A-+ B);
p=pgsinz’,
roe Momnb opnéamkeEHo DPEAATH po, = 97

Olapory BLYACAAIOT N0 HAaGAOAGERAM OpPA KasKAOM [OJOMeHHH
Kpyra no gopMmyiaam

L, =ML, RT "L, R}

tg 6
tgm=-—C;
cos g,
cos zsinm
cosn=

sin 6@ ;
.1 )
Tp—5 (T, +TL,)
- 1 X
Tcp= —2_ (TR| + TR,)'
1
?=- (P T Pr)

Ecam npn Ha6amoneEnAX OpPHAMEHANCA SBe3ARHIE XpoRoMerp, HO-
UpaBKa KOTOPOTO H3BeCTHA. OTHOCHTEJNLEO B8BE3NHOT0 BpPeMeHH, TO

t®= Tcp+u—a®.

Ecan sxe mpuMeBanca cpennnit XpOHOMETP M ero DompaPKa Ha-
BeCTHA OTHOCHTeNLHC CpPeAHerc CONHeYHOrO BpeMeHH, TO

t®=Tcp+u-|-E.
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Banamoe npsamoe Bocxoxpenlie @ cxaouenme Cojlua WHTepUOJR-
PYIOT N3 AcCTPOHOMHEYECKOro eikerogania no gopmyaam

oc@:ao-{-hva;
6@ == 60—}— h"ﬁ;
hD
”a—vl)‘|‘ 48 ;
D=vy—vp;
=9856—vp.

Ilpy HaO/M0AeHHAX HA 3BE3[HLI{ XPOHOMeTp, KOTda u N3BecTHA
OTROCHTENILHO 3BE3IHOIO BpPEMeHH,

h=[(S—~S8¢)—v(S§—So)+ATly;
S=Tcp+u—h.

Ecan xe HaOaoleHNA NPOHM3BOAMINCH Ha CpPEHHI XPOHOMCTp
M ero MONMPaBKA MABECTHA TaK/Ke OTHOCHTEJLHO CpeAllerc BPeMCHH, TO

h=(Tcp+u— A4 AT,

11.3.20. Onpepeacuue BpeMeHH
00 scuMTHOMY paccroAaunio ConHna

IMoopapKky 9acop oUPEICAAKT YTPOM R BedepoM, HaumHas Halmio-
meHUs He paRbme 9eM 3a 1,5 T no mpoxokaeHus CojaHueM Heproro
BepTHKA/a M 3aKAaHYNBAA MX He Io3fnee 9eM 1,5 4 clycrs mocie mpo-
xouenennsa. Ha senurHoix paccrosHuax Goasme 852 nabaonats ConHue
Me pPeKOMCHIYeTCA.

[ pubimxenno 3peafitoe Bpe.vm npoxo&mémm ConuueM mepsoro
BepTHKANA MORNG DRUNCINTs 00 $opMyne

s=Opftoi
= 24" —t' — ann y'rpemm‘( mabaogernit; t, = ¥ — paa. b
qcprmt ﬂaﬁmouemm' :
cost’ =tg 8 ctg 9.
Ha6/00eRss [0 ONpPCAeTeHNI0 [ONpanKi xporrome-rpa 1o sgam\-
HoMy paccToAnmio CoRHRa NPOH3BOAAT [0 H3JI0KEeNHOI BHINe Me'romu.e
ompeseseBMA [NBPOTH [0 3eANTHOMY paccroasmio CoHma.

BulanciieHHe OOUPABKA 9aCcOB OTHOCHTEJILIIO 3BEJTHOTO Bpeneﬂn
OPOHM3IDOAAT OO CJeH YoM (bopMynaM

2. (3[,+SR) (Tcp+ Tcp)a

s, r =%t R
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sin -;— (z + zm) sin:—zif 1(z.>—_ _z,‘n) y

P A
sin2 — =
2

©0S ¢ ¢OS (5@
= — 60;
2=Lep—Me+p— p=Mz—Rep+p0—p;
t, p=24P—¢'—pnn yrpenmux maGmonesnii;
¢y p=1{ —naA BevepHAX Rabntopennid;

8o =100+ h'vs;
) k’'D
Ua =Uo+T;
D=vi—wy
B =(5 — S)— v (S— So)+ AT ls;
S= TCp’l" Ug— }";
= o+ W7,
h"D

Vo= Yo+ g~

D=U1—U0;
vp=9,5856—v;
"= (tp, p—Mh— Eo--AT),.

11.3.21. Owupenenenne asmmyTa
Ny 3cEBTHOMY paccronumio Coanna

Ecan asumyT RanpasneHns Ha 3eMHOi OpegMeT HYKHO ONpeAeinTh
€ TOTHOCTHIO A0 1’, TO Aas BHYucJeHun a3mMyTa ColdHUA HY;KHO 3BATL
uIBpoTY Mecra HabGulonenus ¢ TouHOCTHIO 10 1° ¥ DoIpPaBKY XPOHOMETpa
¢ TOYHOCTBIO KO JM (AAA MHTEPNOJNHPOBABMA W3 ACTPOHOMHYECKOIO
e)cerogEMKa srmuMuIx Mect Coanna).

UuctpymenTt mepest mabionendeM TMaTelbHO BHBEPAIOT, NEHTPH-
PYIOT, HHBeJNDPYIOT, OUPeRedAI0T MeCTO 3eHHTa, HalleBAIOT Ha OKYHsp
rycrod csetofnnbTp. Bo BpeMsa mHabGniopenua caegyer, 9ToOn Dy3Hpex
YPOBHA HAKNANBOTO W NPH BREPTUKAJIBLHOM Kpyre BaXOfHJIHNCh Ha cepe-
aune. Jlna yvera actpoHoMndecKoi pedpaknun HIMePAWT TeMOepaTypy
HapY#HOro BO3/IYXa ¢ TOTHOCTLI no 2—3° M paBaenue atMocdeps 1o
2-—3 MM pr. 1. - - : '

ABAMYT ONpeleNflOT B ClielywmeM OOpAAKe.

KII (nan KJI)

61. Buaupyror Ha 3eMHOll mpegMer B OTCANTHIDAIOT TOPA3OHTAABHLIHE
1Mo, . : ,
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2. Buaupywr Ha ConHlle B mepsoM ero MNONOKEHAR, OTMeJAlOT IO
49acaM MOMeAT BU3HPOBAaHHA; OTCYNTHBAT TO0 0fomM MHKDOCKOMAM
U0 BEPTAKAABLHOMY ¥ COPA3OHTANbLHOMY JAMOaM.

"~ 3. Busmpymor nma CoiHUe BO RTOPOM €T0 LHOJOMeNHHA; OepyT or-
gqe'm OO0 9aCaM, & TAK/Ke U0 BePTHKAJLHOMY H TOPHIONTANBHOMY JIMM-
aM.

RJ (uamn KID)

4. Buanpyror Ha ConRne B mepsoM ero moJo:eHnH; GepyT oTcueTH
0o "acaM, 8 TaKkKe IO TOPA3IOHTAJbHOMY H BePTHKailLHOMY JnMbam.

5. Baampylor Ha CoaHue BO DTOPOM ero MOJIOMKeHHAH; OTCIMTHIBAIOT
9achl, a TaKkKe GepyT OTCYeTW HO rOPH3OHTANLHOMY H BePTHKAJLEOMY
nmbay. :

6. BnaupyroT Ha 3eMHOif NpeAMeT M OTCIMTRIBAIOT IO FOPH3OHTAIND-
ooMy nuMoy.

Yrasanawe feificTBHA COCTADJAIOT OAUH NMpHeM. (1A onpepenenusn
asEMyTa HampaBieHus Ha0JIOXAlOT ABa-TPH TaKHX NpHeMa. :

B nepnom moxosxermun Connna nHabiaiofaloT ofEOBpeMeHIIOe KacaHne
n3obpaskenns mpasoro kpaA ColHNA BepTHKAJbHOH HHTH B HOJN® 3pe<
nas T1pyOm, a EmKHero kKpas ConEpa — ropusoHTanbHOH BUTH. Bo-
BTopoM moioxenun ConHpa HaOM0gal0T OJHOBpEMEeHHOe KAacaHHMe H30-
6paxeHna Jeporo Kpag CoJHOA BepPTHKAJBHOWH HHTH B NOJe 3peHHA
TPyOH, a BepxHero xKpasa CoJHLIA — ropo3oNTaJILEON HATH.

BrauposaEne Ha CoaHue 2alvii0daeTcA B ciaefylomeM. [leldcTays
OTHOBPCMeHHO ABYMA MAKPOMETPEHHEIMM BHHTAMA (O BHICOTE H a3H-
MyTy), m300paskeHme CosHIA YCTaHABIMNBAIOT B HONe 8pPEeHHA TPYOH:
TaK, 910N TOpMSOHTAJAbHAA HHUTH HAaXONWJAach BIlepefH Halpanlenns
ero JBIDKeHHA, & BepTHKaJbHAaA HUTH Kacaslach Hy:Horo kpasa Coamua.
3aTeM mpeKpamaloT Dpamenne TPYOL MO BbICOTe W, IPONOJKAA JeM-~
CTBOBATH A3MMYTAJIbHRIM MHAKPOMeTpeNHLIM BHATOM, HelIpepHBHO Ka-
CAalOTCA BePTUKaJALHOH HATHIO HY)XKHOTO Kpas maobpaskeHna Comamna.
Kacamne naobpasenus CosHua ropH3oHTaAbHOH MATH (nKcmpylor
00 NOKa3aAMAM XpoHOMeTpa. CueT ceKyHI HO XPOHOMETPY yHep:KH-
BalOT B yMe.

B xypHale HaGmioneHNsa NOACYHTHIBAIOT CpefHHe H3 OTCIETOD
00 TropH3oHTalbROMY JnmO0y NpN HaBeneHMAX Ha 3eMHOH DpenMer
(opn Kpyre mpaso m Kpyre JieBO MHCTpyMeHTa) no ¢opmyne

— 5 L (R 2 180°));

BRIACAAIOT CPENHAA OTCICT IO [OPAIOHTANLHOMY JuMGy HpH BH3ApO-
paanr Ha ConHne

M= (L4 Lo+ (Ry 2 180%) + (Ry % 180°)],
a TaKkH(e BRIYUCIAIT cpe,uHee ooKadaHnae xpOIIOMeTpa oo dJOpMyJIO

\ .
Tep = (T1+To+Ta+To).
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A3NMYyT BanpapiieEdsA Ha 3eMHOH mpeAMeT BRIYMCIAKT OO0 popMyTe
e=Q+ 4,
rae
0=N—M;

i A Vsin(p——z)sin(p—(b) .
5= sin psin (p—A4)

p=%m+®+m

A=909——6®;
?=90°—q;
z=P—Mz+p;

P = 1L+ L5+ (360° — R})-+ (360° — B);

p=po+ po(A4+ B);
‘5@= 89+ hvs;

kD
vy=vo+ 7=}

D=v;—vy;
h=[(S—Sa)—v(S—So)+ ATl
SZTCP—I-H—A.

Aspmyr Coasna npuHEMaioT cO 3HaAKOM OJMI0¢ AJA YTPeNnMX H Co
8HaKOM MHEYC JJA BeMepHAX HalaloacHuii.

11.3.22, Onpejenenae aaAMyTa DO YACOBOMY Yray
Moanpnoii

Hnn onpemenenna a3EMyTa HanpaBJcHHA Ha 8eMHOIl npegMer
¢ TOYHOCTBIO A0 1’ HY)KHO 3HATHL MONPABKY YacoB ¢ TOYHOCTLIO n0 1™
I WHPOTY MecTa HaGAmOOeHAA ¢ TOTHOCTHIO Jio 5.

deMHOE mWpenMer, asMMYT KOTOPOro ONpelelNfeTcA, NOJNHeH Ha-
XOHUTBCA OT MACTpYMeHTa Ha TaKOM paccTosnni, 91o6H npn BHINpO-
BaHUM He DpPAMIoCch H3MeEATh (OKYcHPOBKY TpyOH DpW mepexofe
or HabmeneHdd BeMHOro npegMera K HabaromeRnaM Ilonapuoit.

Ilepen ompenenenneM asuMyTa RHCTPYMEHT HYXAO TIIaTeALHO
BHIDePATH, 00paTHB 0co00e BHMMATNIRE Ha YCTaHOBJEHWe INepleHIKY-
JAPAOCTA TOPH3OHTANBHOR OCH BPAEHAS HHCTPYMeHTA K ero BepTH-
KaJhHOH ocH. 3aTeM WHCTPYMCHT HUBEAHPYOT M LENTPADPYIOT Haj, TOY-
Koif cTOmHHSI.

PeromeHaiyeTca cilegyioman MeTofnKa Hab.1oeni,

KII (nan HJI)
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1. Braupyor Ha 3eMHO#i OpefMeT Cpeflielt BePIMKANRHOW HHTLIO
H OTCYUTEHIBAWT MO TOPH3OHTAILHOMY JHMOY.

2. Bmappyior Ha Ilonspnywo Toll iKe nepmnanbﬂon HHTBIO, OTMe-
1aA MOMeHT BHAHDOBAHMA NO XpPONOMeTpy, MOIpanKa KOTOpOro H3-
BOCTHA ¢ NeoDXOAUMOHA TOYHOCTHIO; OTCINTHBAKT N0 060HM MUKPOCKO-
aM TOpH30HTAABHOrO JHMMGA. :

KJI (um KIT)

3. Bmaupyror Ba IloxspHyo; OTCYNTLIBAIOT (O XPOHOMETpY M
no ropH3ocHTaIbHOMY JamMOy.

4. Bmampyior Ha 3eMHOI npeMeT H OTCIMTHIBAIOT TO TOPHIONTANB-
HoMy auMOY.

YkasanRHe NefcTBAR COCTABINIOT Oj(MH NnpHeM OOpPeNesIeHNA a3H-
myTta. Bo nabexaHne rpyﬁmx npocueron amMO MeLY npHeMaMH Tepe-
CTABJAKT Ha NMPON3BOJIBHEN yroi.

BuaHcaAnT a3suMyT co cpef(HAM N0 NpHeMy MOMellToM HabnioneHnA
Iloaapmoii mo caemyoUINM dopMyJam:

a=_Q—A;
Q=N—M,

N:% (Lt (R = 180°)];

M:% (L (R, = 180°)];

A=A sec @ sin (¢ - 8¢5);
s =A% tg @sing;
A=90°—-;
t=Tcp—(a—u);

1
Tep=5 (Tp+Tp)-

Boamcjenns MOMNO BecTM ¢ OpHMeHeHneM Kak apndMomeTpa
TaK # Tabnum aorapudmos.

I1.3.23. Onpenenenne agnumMyTa no cnecody Kpaconckoro

AanMyT onpegensawt no nabmogeHnaM ITonsApPHOR B BCIOMOTATENB-
noit 3pe3gnl, C Havasna rofa M 0O aBlYCT B KaYecTBe BCTIOMOTATeJbHOH
ape3fnl Oepyt 6 {accmonem, a ¢ MIOIA U 10 KOHel roga — aneany 14
Boapmoit Mensemymu (Mnuap)

HHCTpyMeRT Depen paboToil XOPOMIO BHECPAIOT; UPHBOIAT K MHHH-
MaJbLHOMY 3Ha9eHMI0 KOJJHMAIIOHHYI0 OMMOKY; YCTAHABAWUBAIOT COPM-
BOHTAJBHYI 0Ch BPAIICHIA . HepNeHJHKYISAPRO K BepPTBKalbHOI ocH
BPAINEHIA HHCTPYMeHTa, WHCTPYMEHT XOPOMO HeHTPApPYIOT N HHMBend-
PYIOT.

HabaogeRns ¢ocToMT M3 DA3MPOBAHMS ercrou HuTell Ha. 3CMUOLX
upenmeT H Ha 3Be3IH Npd OTCYNTHIBAHAK MO TIOPM3DATAILEOMY. nuMGy.
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TIpH Kayka0M HOJIOKeHHH Kpyra MICTPYMeATa BCIIOMOTATENLHYI0 3Be3fy
HaGIIOAAIT CAMMeTPHYIAO MO BpeMeHn (¢ TouHocThlo Ko 10 cex) orao-
cnTelbHO HepBoro n proporo Habmmwmennit IoaapHoH, AMA 9ero moas-
3YOTCH KApPMaHHLIMHA YacaMi.

HafaioneHus MpoE3BOTAT B CAeAYINEM MTOpPALKE.

Kl (umx KJI)

1. BmampynoT Ha 3eMHOM mpeiMeT M OTCIUTHBAIT [0 FOPH3OHTAILD-
HOMY auMmby.
2. Buanpywr Ha IlonApnywo, OTCYATHIBAA MOMEHT BH3HPOBAHM:
00 9acaM (¢ TOYHOCTHIO [0 D CeK); OTCIHTHIBAIOT IO IOPH30HTAJIBLHOMY
anmoy. :
3. BE3EpywT Ha BCIOMOTaTeldLHYI0O 3Be3AY, OTCUHTHBAA MOMEHT
BH3VPOBAHHA 110 9acaM; OTCUATHBAIT IO TOPHAGHTAIBIOMY JmMOy.
. Bropmuno smampywor na IlonApHyo » 3apaHee IONCYMTAHHLIH
MOMEHT II0 HOKa3aBMAM HaCOB; 3aU¥CHBAIOT IIOKA3aHHA YaCOB B MOMeHT
BAAMPOBAHNA (JWIA KOHTPOJIA); OTCYMTHIBAIOT 110 TOPHBOHTAILHOMY
anMoby. :

KJ (nam KII)

Hauannalor HabGmopenns ¢ Buamposarus Ha Iloasapoymo u moero-
PAOT UX B NOPAAKe, 00PATHOM MOPAAKY NPH HePHOM MOJOKEHHH Kpyra
WMHCTPYMeHTa.

Taxne HaONO[eHHA COCTABNAIT OQWH IpHeM.

B sxypHale HabmOfeHHA A KaKJOT0. NMOJYHpPHEMa BLITACIHMIT
cPef(HMe W3 OTCYeTOB II0 TOPW3OHTAJLHOMY JEMOY Ma HabaOfcHAR
IlonapHo#t M HaXOAAT YraH: (} — rOPH3OHTANLHNE Yrol KaK pasuocTh
HampaBlleHnil Ha BCIOMOTATeNHEYK 3Bedfy B Ha IloaApuyw, ¢ —
TOPH3OHTANBEHE yrod KaK PasdoCTh HANPABIeHWH HA 3eMHOH LIpefMer
n na Iloaapayio.

A3HMYT BETHCIAIT MeToZoM npramzennid. [[1a DepBoro npuban-
#eHNA B JeTHAX HaGmomennax aia Moaaprod npanuMaior Ay (= 19,
a B samMAnx A No= 0° Bropoe mpuOmiKeEMe faeT mJaA O;KHEIX |
cpenERX WHEPOT (R0 602 cepepHOE mMupoTH) asuMyT IlonapHoil ¢ ommbKoii,
He TpeBmmaiomed 0,2’. B mmporax sume 60° ofnTHO DHRYECAOHHe
BeyT TpeMsa MpHOIWKeHRAMA,

BuaAcIeRAS BHIOIHAT N0 cAefyOIuM DopMya:

AG=AN'0+Q;

cosQ |
" cosd, !

sin g, =ksin A;

sin = (8,4-)
b= 1 H
cos _2' (ou - ¢)

¢ 1
otg 5 = —l1 18 5 (A, +- ¢, )

12 a3axas 1058 953



t=t,+4(a,—a);
{=90°—@—Acost;

Asint
tgAy=— psinl '
a—AN‘l‘Ql

s nByx smaveHiuil asuMyTa, NONy9eHHLIX N0 HaGJioNeHHAM NpH. NOT0-
*eHNAX NHCTpYMeHTa KpYr UPaBo W KPYT JeBo, GepyT cpenmee.

¥ram g, u {,/2 6epyT B IIpenelax MepBoil 9eTBepPTH CO CBOHMM AHA-
KOM, JOJYICHAHM IPA BUYHCASHNAX IO HPHBEACHHLIM BHIe opMyaaM.
Aanyyt IlonapHod Ay MOMET Je:KaTh B OEPBOY MAM MeTBCPTOHd Her-
BepTAX, 9T0 YCTaHABIMBAETCA N0 3BaKy tg A .

Ilpa maangun ACTPOHOMEYECKOTo exkerofHnka asmmyr IloanapHoii
s OepBOro MpubaMiKeHHA Mo;KHO BHOpath u3 TaGuamy Bucor n agm-
mMyToB IlonApROil Mo apryMcHTY s (MecTHoe 8Be3jjHOe BpeMs). Ecanm s
W3BECTHO ¢ TOYHOCTHIO N0 10™, TO OKOAYATENbUHN ABAMYT BHYHCIAIOT
¢ uepBoro e UpubAmKeRAna fnA HabnioneHAH, BRIOOAHEeHHHX B a1060e
BpeMs TOfia M oA JIOOLMA mUpoTaMAd.

MecToe sBespHOe BpeMsA N0 NOKA3AaAMAM KapManHLX Hacos,
AAYIIIX 0O JIeKPeTHOMY BpeMeHH NOACA n, MOMHO BHYACAATh IO DpR-
Gamxennoit dopmyne

s=8¢+A+Dp—(n+1).

I1.3.24, Onpegeneane mOAroOTH

VMen nmompaBKY XPOHOMETPAa & H OOKA3aEHAA ero X B CpefHmi
MOMEHT OpHeMa PpajdOCHMCHAJIOB BPeMeHM KaXoW-Ambo pan@ocTamnum,
6amakoll 1O BpeMeHW K HalJioleANAM HOLpPaBKA YacOB, MOKHO BhIUN-
cABTH OpubaNKeHHEYO0 A0AroTY MecTa HabGamoaeHnsa uo gopMmyne

A=(X+u)—(So+ To+nTy).

Ecan ke ®WapecTHa poarora MecTa DaGaiofendsi, TO NpH BalRuRd
OopHeMa PajHOCHIHANIOB BpeMeHH OOOPABKY ¥acos BHIYACHAIOT oo Pop-
myJe

u=_So+To+nTo+rA—X.

CIIUCOK JIMTEPATVYPBI

1. Bennes H, A. Iloresan ¢oTosnexTpudgeckas YCTaBOBKa
NOY-5T paa acTrpoRoMHuecKHX oOpcaeneHuid. «I'eopeana B Kapro-
rpadnrar 1968, Ne 8, c. 22—26.

2. Kataaxnor 2967 3sean co criaonennmamn or —10? no +90°,
dmoxa 1975. O (KI'3-2). Tp. LHUUTAuK, sun. 179, 1968, 214 c.

. Honymnaesn A. 11, Mayepep B. T., Crapo-
crEE A. M. Ilpakrauecroe PyKOBOACTBO DO Teodedmycckoii actpo-
somnnr, Tp., UHUNTASK, puno. 148, 1962, 316 c.

4, Kyssenos A, H. leogesngecran acrpoHomas. M., «Hespas,
1966, 370 c.

354



5. JIssop B. I. Onpegeleniie reofeandeckoro A#3uMyTa M3
MAOTOKpATHHX HaGampmenmit ApkaAx see3f BGamam MeprnmaHa. «leo-
meansa u Kaprorpadms», 1971, N 11, c. 13—20.

6. HacranieHHeno OOPedeJeHHI0 [e0le3NIeCKOr0 a3uMyTa
W3 MHOFOKpAaTHRIX HaOjiofieHndi sIpKHX ape3j BOJH3N MepHHaHA.
IHIHUHUTAnK, 1971, 34 c.

7.Crapocrnu A. M. Onpenenenune reonesudeckoro asi-
myTa 43 HabGmogenni apeas B Meppauane. Tp. IHHUTAuK, sun. 147,
1962, c¢. 35—55.

'8. T a 6 a1 un 1 no reofgeandeckoil acrponomnan. Tp, IHNUTAuK,
pua. 163, 1963, 236 c.

9. Vpanon C. C. OOmasa TeOpHA MeTogoB rcOAe3H'IECKOl
actpoHomuu. M., «Heppa», 1973, 272 ec.



IL4. COEPONINYECKAA TEOJE3HA
. B. Bazpamynu

I1.4.1. Onpenenemmn

Cdeponnudeckan reomeada HN3ydaeT reOMeTPUIO 3eMHOrO JNJdN-
conia n m300parkeHNe BHAYATENBHHX Yacrell ero HOBEPXHOCTH OO MaTe-
MaTHYeCKAM 3aKOHAM Ha Iape W Ha MJAOCKOCTH NI uened o6paborku
pPe3yNhTaTOB TeONie3UTeCKEX W3MepeHnit.

danwocomp, oOODpefeNeHAWM 00pasoM OpPUEHTHPOBAAHLA B Telle
3eMaIR, Ha H0BEPXHOCTh KOTOPOTO IPOEKTADYIOT pe3yAbTaTH reopeai-
gecKAX M3MepeHAl M Ha KOTOPOM BHIYHUCAAIT KOODAMHATH NYHKTOB
reofie3dIeCKAX ceTell, Ba3wBaeTcA pedepeH N -3JINHEHOCON -
nowm. IloaToMy 9acTO HOBepXHOCTH pedlepeHI-3IAICOANA HA3KLIBAIOT
DOBepPXHOCTHIO OTHOCHAMOCT M.

duanncony Kpacoseroro, mpuHaAThii B CCCP (1942 r.) B KadecTBe
pedepeRu-sanunconsa, noxyZeH H3 o6paboTKHM reofled3HYecKHX, I'PaBH-
MeTpHYecKNX A acTPOHOMATeCKHX MaTepmaioB mo CCCP, CINA, 3anap-
Hoit Espone m Wepmm. CxatHe aanmncomzga Kpacosckoro (1 :298,3)
HanayymuM 06pa3oM YKOBIETBOPAET peadydbTaTaM HaOioneHH: HCKYycC-
crpeAHENX coyTEEKoB kKak CCCP, Ttax m CIIIA.

ToBepXHOCTH, BCIOAY OPTOTOBAJBHAA K HAIpAaDJeHHAM CLIL
THMGeCTH, HABHIBAGTCA Y POBe HHOIH MDOBePXHOCTHIO. Y POBeHHas
DOBEePXHOCTh, COBHOAfAalIMas ¢ DOBEPXHOCTHIO MAPOBOTQ OKeaHa B CO-
CTOAHNNA DONHOr0 MOKOA BORHEIX Macc H HPOHOKEeHHAA OJ MaTepuKH,
Ha3HBaeTcA OCHOBHOH YPOBOHHONW OOBepXHOCTHIO

Semun, TeoMmerpuaeckan  durypa,

4 OTpaAWYeHHAaA BTOU OTOBEPXHOCTEHIO,

HashHIBAETCA Treo M oM. IloBepx-
b HOCTH TeOHAa H OCHOBHaA YpoBel-
HaA OOBePXHOCTH KaK reoMeTpHYecKHUe
£ a £, \IOBEPXHOCTH COBNAJAIoT. IToeepxHOCTH
TeoOHfa He HMeeT CKJIajgoK A pebep,

OHa BCIOAY 3aMKHYTa, TOJALKO KPUBH3la
ee MeHseTcd He MaTeMmatudeckn. Ilo-
3TOMY BWYMCIeNHs Ha 9TOH OOBEpX-

i HOCTH CTPOTO MaTeMaTH4eCKA HeBLI-
Puc. IL4.4 QOJHAMHI,
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11.4.2. 3emnoif sanancony

Mapamerpst smamncomga (pne. 11.4.1)
¢ — Gompmas, WIM DKBaTOpPAAdbHAsA, OOAYOCH;
b — Maxaf, W@ UOAApHAA, NMOIYOCH;

a—b
o= — NOJsApHOE CKATHE;
a2 —p2
2= 57— — KBajpaT HepBoro SKCHEHTPHCHTETa;
2 at—b? .
e'" = ——5— — KBAIPAT BTOPOTO DKCUCHTPUCHTETA;
e2=120— a2 mwIn NpudIIKeHHo e2=2a;
2
e2=_"° >
1 -+ e’? -
e2

e .
1—e2?

b=ay i—ez. -
IMapamMeTps Bdaanmmconga
e=6378245000 m lga=6.804701197
b=6356863,019 m lg b=6.803242853
a=0,0033523299 1g o= "7.525346747_,¢
e2=0,0066934216 1g e2="7.825648182_,¢

HpacoBckoro

e'2=0,0067385254 lge’*=7.828564871_19

Ha 3amane mamGoinlmiee pacmpocTpaHeHHme MMeIOT mHapaMeTphl

snnnncompoe Beccena m Xedidopaa.
ITapaMeTpH DdJaAXHODcCcOHMAAa DBecceuxn

2=6377397.455 u lg a = 6.8046434637

b=6356078,963 u lgb=6.803189289

@ =0,0033427732 g ou—7.524406909_;
€2 = 0,0066743722 g e? = 7.824410424_10
¢ =0,0067192188 lg e'*=7.827318783_1

HNapaMmerpu oanammcompa Xekdopra
a==6378 388,000 M lga==6.804710934

b=6356911,946 M 1g b= 6.803246196
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a=0.00336700337 g &= 17.527243551 49
€2==0,0067226700 g e2 =7.827541795_y,

e = 0,0067681702 g "> =7.830471271_1o

MapameTpudeckne AMHAA A CHCTEMB! KOOPAMEAT SIIAMCONnaA.
IlapaMeTpAYeCKAME JIRHAAMA SIJIHOCONA2 HA3WBAKTCA MepMOEAHE
2 napannean. M e p WM am -— reoMeTpuieckoe Mecro To4eK pab-
HEIX [OJTOT; DapadieJdp— reoMeTpnieckoe MecTO TOUEK paBHEX
MHPOT. ‘
lFeomeamYecKan MApPpOTAa B — oCTPHl Yron MexKAy
HOpMaJBI0 W NOJIOCKOCTBIO 9KpaTopa (pme., I1-4.2). Teonesnge-
cCKasn Joarora L — AByrpaRHB yroa MeOQy NIOCKOCTAME
nepBOTO MepujmaHa (Mepuanad I'DnHBHYa) H MepuauaHa JaHHUOH TOUKH,

2
P
P ;
2
V]
& S AT
A 2
Pue. 11.4.2 Puc. I1.4.3

lFeoueBsTprEdecKkaa mapora @ — yron Mexay pa-
AUYCOM-BEeKTOPOM B NJOCKOCTBIO BKBaTOpa; OpHDefeHHAaA MHPOTA U —
yron MesKAy DJOCKOCTBIO 2KBaTOpa W JHOMAed, coelHHAIOWEH TOUKY
DepeceYeHHA OPAEHATH y ¢ OKPYKHOCTBIO pajuyca ¢ ¢ IeHTPOM dAJxn-

compa (pme. I1,4.3).
tg@=(1—e?)1g B,

lgu=V1—ettg B,

= acos B __acosB
Vi—ctsinzg W '
_a(l—e?)sinB __ a(1—e?)sinB
T V1—e2sin2B w ’

W= V1—¢’sin® B — neppaa (yEKOEA reofeandeckoii MEPOTH.
MpocTpaEcTBeHHAad CACTeMa OPAMOYIONbAHX KO-
OpARHAT ¢ HauaXoM B meHTpe omamncompa (puc. I1.4.4):

acosBcosL
. W 3
acosBsinbL
W ?
by 1—e2sin B
W L]

X=zcosL nnm X=acosucos L=
Y=zsinL mim Y=acosusin L=

Z=y mma Z=bsinu=
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Puc. 11.4.4 Pne, IL4.5

Papguyent xpapusuur (pme. 11.4.5).

a(1—e2)

M= W3 — PaguyCc KPHBH3HOHl MEPHAHAHA;

a . .
N =W—-pa,1myc KPHBH3HE IepBOro BepPTHKANA;

. Y :
R=Y MN= %L — cpepENA paguyc KPHBH3HH;

Ry=MN : (N cos? A M sin? A)— paguyc KpHBH3HE HOPMAJILHOTO
CeYeHn;

r=N cos B=x— pagayc KpHUBH3HH NAPAJJIeJH;

c=a:yY1— 62,= aV 14 e2—nonApHuii pafHyc KPHBH3HH.

O603Ha9€eH0:

V= l/i +e’? cos? B— BTOpas PYHKUEA reofe3mieckoll MIMPOTH;
V=W- l‘ 1+6’2 = W : V1—82; M=%;

c [

N=3; R=33;
ccosB . NM-1=V2. N>M
r= 7 : =72, N> M.

Bennanest p"/M = (1) n p’IN = (2) HABHIBAIOTCA COOTBeTCTBeHEO
mepBoit B BTOpOIE reogeamecnon BeJIHIHHOMA. .

lgV=0. 0007297842 +- 0.00072917139 cos 2B —
— 0.0000006_1_213 tos4B - 0.00000000069 cos 65,
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Nlyra mepuumana

B® B .
o° ——TSHJ 2B -

5 ,
s= S MdB=a(1—e2){ A
0

—l—i siné.b‘—gsin 654 . }

4 6
A =1,00505177
B = 0,00506238 i .
¢ =0,00001062 [ ** nconna Kpacosckoro.
D = 0,00000002

s = 6367 558 49587 —ﬁ— — 16.036,48027 sin 2B+

4 16.828067 sin 48— 0,021975 sin 6B

JinmEa AyrR s ¢ TOYHOCTHIO A0 MAMIAMETPOB JAeTCA Meped KAMKRYIO
MunyTy muporH B «Tabanuax pas Buu@cleHAA OAOCKAX KOBHOPMBHIX
roopoaBaT Taycca b apepenax mapoT or 30 mo 80% (M., I'eopesmapnar,
1958).

B rabannax [. A. JlapEEa Mepuigaritnle Ayra, OTCYMTAHHbE OT
sKkpaTopa, 00o3HadeHH geped X. Jlyra mexay npyMs oymEKTaMu Gyaped

. S=X2— Xl-
Jdan s <= 50—60 km peiictByer Gopmyna
By— B,)" ,
o= My S22 — () By~ By,

rge B, @ B, — mHEPOTH JaHHENX OYRAKTOB.
Ayra pDapaanean

= ri” NcosB ”
pll pﬂ
rge ! — pasHOCTh JONrQT JAHHBIX OYHKTOB,
B tabanuax Jl. A, JlapuHa 9eped Ka)kAY MEHYTY MHAPOTH NaloTCs
BeJiA9HHE

by— N c(:s B ‘
p
a gyra papaljlely BHUHcaAeTcA Do popMyie
s'=bl".

Naomaps B pamkn Tpanenuii. [lonnana NoPepXHOCTL 3eMBOrO 9L~
conja .

ﬂ=4nb2{ 1-]--% e‘z-l-% e4+%e°—|— .. .},
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T = 510083035,4 kM? (no pasmepam saauncompa Hpacoscrore).
IInomans mosaca or mmporet B, pmo B, '

P=4nb? {A’ sin —;— (By— B4) co8 Byy— B’ sin —g (By— B1) cos 3Bm+

-+ C’ sin % (By— By)cosS5B,,— . . . }
Maomans Tpamenu® MHEANEOHHOIO JIHECTA KapTH
2
Py 000 000=i‘1% {A’ sin 2° ¢os B— B’ sin 6° cos 3B+

+C’ sin 10° cos 5Bm— . . .}
IInomans Tpamenmd KapTk MacmTaba 1 : 100 000

2
P1o0000= ?—go— {A’ sin 10’ cos B;— B’ sin 30’ cos 3By, -

+4-C’sin 50’ cos 5Bm— . . .}.

7b2 = 124 061 094,3 rM2
A’'=1,00336361
B’=0,00112403

¢’ =0,00000170

0 pasMepaM JJIJIHOCOHAA RpaCOBCKOl‘O.

Paamepn rpamenmm (puc. I1.4.6)

l
a1=Nlcos Bl? ’

n

a;= Ny cos By Fl),, ’

(B2— B1)’
pn
d= ]/azal + c2,

BeawunaH a,, @y, ¢, d 0 P Aia pasindaHX MacmTaboB KapT MOMKHO
vaiitn B «Tabammax xoopawmar T'aycca — HKplorepa», cocrapieRBEHX
uon pyKomoxmctBoM mpod. A. M. Bmposna.

Crpeaka OpoBeca PAMKHM TpamelWH pac-
CUNTHBaeTcA oo dopMyle

c=Mm

1]

2

h=Np, sin 2B,
160" ’
rae By — CpejHsAA NAPOTa CeBepPHOH M IOMK- a,
HO#i PaMoOK; N, — pafiiyc UepBOro BePTHKaJa
wa B, Puc. IL4.6
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-TL4.3. Kpuesie Ba HOBEPXHOCTH 3EMHOrO DIIAHACOHNA

HopmansHble cedenma, pacxosfienne B3aHMHBIX - HOPMaIBHBIX
ceuennii, HopMann Touexk DOBepXHOCTHA JJINOCOMAA, AMEOMAX Pa3HKe
MApPOTH, MepeceKaloTcA ¢ OChI0 BpameHA B Pa3sHEX Tod9kaXx. Beaencraue
3TOTO HOPMajJbHAA MIOCKOCTh, MPOXOAAMAA depes HOPMadbL n, P,
M TOYKy P,, He COBDajaeT ¢ HOPMa/jbHOIl MJIOCKOCTBIO, HPOXOMsMeH
gepe3s HOpMans n,P, m Touky P, (pwc. 11.4.7). B nepeceweHum atnx
MIOCKOCTE ¢ OOBEPXHOCTBHIO MOAYJAKTCA ABe KpHBHe ¢ M b, KOTOpLle
HABHBAIOTCA B3aHMHKIMH HOPMAaJbHEIMH CedeHHAMH.

HopmanbHEeE cedeHHs — IUIOCKHe KpHBHe. Ecam fgooyctnth
B TPUAHTYJIANEH, 9T0 OTBecHAA JHHHA W HOPMAaJb IX BJJIHICONAY B AaH-
HOi TOYKe COBIAZAIOT, TO YLJE MOKHO CUHTATh H3MePEeHHEIMH MERAY

» P

5 . N

- J I

'['7_ g - ' ! N 49 :
7 .
/7; ] ! ||
. AN B
) . z
Pue. 11.4.7 . Pre. II.4.8

HODMAJLHEIMA cedeHEAMH. Tak KaK MeKAY ABYMA TOYKaMH Ha 3JJIHMO-
COMAe LPOXOHAT ABAa HOPMANBHHIX CedeHWs, TO HPH HabaogeRMm Tpe-
JrOALHUKOB MONYYAIOTCH MMeCTAYIOJbHEIe He3aMKHYTHe GHATYypH
(pmc. 11.4.8). :

¥Yroa MeROy B3aAMHHME HOPMalJbHEIMA CedeHHAMH

e2g2

” ) 5 )
v, p” cos? By, sin 2a.

A=

[lpa s=30 kM, B,=60° @ a=>502 A=0,003",
ope s=100 rM, Bp=60° 1 0=50° A=0,032",
opeE s=150 &M, Bn=160° m a=50° A=0,057",

HeyueT yriia MeKny B3adMHEIMA HOPMAJBHEIME Ce9eHHAMH MOMKeET
QpHBecTH B 3BeHE TPHAHTYNAUHE NPH Uepefiade asAMYTa oo K ommOke
mopaAgka 0,47, | ‘ : '

HecoBnafeHRe B3adMHLIX - HOPMAJdbHHEX - CeJeHWH  HasHBaeTcA
HBOHMCTBEeHHOCTE 0 HOPMAJABHHX ceYeHHE. UT00H  moaydnThH
BAMKHYTHE O(HOZHAUHHe (HTYpH, TPHAHIYAAHWOHHEI® HYHKTH COeNW-
HAIOT TeONe3AY9eCKHAMHE JIHHAAME, XOTOPHe, Oyxyun
KpaTYaiiliIMA PACCTOAHWAME MEKAY [BYMS WYHKTaMH, - o0pasyior
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saMKHEyTHe ¢urypH. leomesmueckWe IMHMH HIPOXONAT MEeXAY B3anM-
HHMH HODMAJNBHLHIMH CedeHHAMM, pacHojaradch ONmKe K DPAMOMY
cedenno. Pacmonoikeane reofie3sMIecKoil AHANA B OTHOMEHNH HOPMab-
HHX cedeHmt B o0meM ciaydae NMOKAa3aHO Na

pac. 11.4.9.

Yron Memxny reome3mIecKod JHHHAEH H ] ; 3
HOpDMalbHHIM cedeHHeM O paBeH OAHOH TpeTH ,/Z ;
yriia Me:KI1y B3aMMHBIMHA HOPMAJbHREIMHA cede- w!

A

EAAMA, T. €.

6= % R Ppc. II.4.9

B kampuoe waMepeHHOe B TPHANryNANUA HampaBleHMe BBOJAT
oonpanKy
€252

d =oNL p” cos2 By, sin 2a.
m

leonesuueckne JAHEMA Ha OOBePXHOCTH HIpPAalOT pPOJaL [PAMEX
Ba mjaockoctu. OcHOBHOe YpaBHeuue Teo/le3NYeCKOl JIMHHY

-r sin A= const,

I'ie r — paguyc mapajyieiu; 4 — a3sUMyT Teole3nIecKoil JMHAN B JaH-
HOII TOYKe.

Teone3mdecKy0 JWMHAIO ONpeReNAI0T elMe KAK KPHBYIO, B KaXK[Ol
TOYKe KOTOPOil IVIaBHas HOpMaJb COBHIafiaeT ¢ HOpDMaJbpl0 K OOBEpX-
HOCTH.

Pa3HOCTh AJMH AYT reofe3ddecKOd JHHUM H HODMAJbHOIO Ce-
deHAsA MeXAY HABYMA TOYKAMM — BechbMa MaJjlad BeJMYHHA

e4sd

360N4 cosd By, sin2 2a

$§— So=

B 0pA A6HX TOYHHX paceTaX W TeOpeTHYeCKAX BHKIAafKaX He YUH-
ThIBaeTCA.
IIpm s = 600 kM

1
§—38p= (M_OO) MM.

I1.4.4, Pewenne Madnx chepoUIUIECKHX TPEYTOALHAKOB

TpeyrolbHEEM, M3MepsieMEe B TPHAHTY I ALAH, AMOIOT CPaBHHTEILHEO
HeGonpmue pasMephl, Ge3 3aMeTHHX HCKa)KeHH pa3BepTHIBAIOTCA Ha
cdepe cooTBeTcTBeHHO BHOpaHHOMY pajgmycy. CiefloBaTelIbHO, pelleHHe
cepoHAIECKAX TPEYIOJABHEAKOB MaJoOro Haruba CBOJATCA K pelleHmio
HM COOTBeTCTBYIOMUX cephmdecKHX TpPeyrolbHMKOB. Basucsl » Tpman-
IyJAIAY A3MePAOTCA B €[MHANAX ANAHE W II03TOMY W3 pellleHAA Tpe-
YroAbHUKOB HaJ(0 TaKKe MOJYTATEH CTOPOHH B TeX jKe eMHANAX JJIMHH,
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CymecTByeT HecKOJNBKO cO0c060B pemleHHEA MaJHX cepHIeCKHX Tpe-
JTOABHEKOB, KOTAa CTOPOHH MOAYYAlOTCA B eUHANAX ANHMHLL [naBHeii-
mHe W3 EUX — TeopeMa Jleskamppa M coocod agnuUTaMeHTOB.

a ) é

8, g
a
¢ a ¢ a /% 3
3 c A 4 4 4 —/‘?,— ¢
Puc. I1.4.10 buc. TL.4.11

Teopema Jlexxannpa. Maawii cepudeckril TpPeyrosbHHK MOKHO
pewmATh KaK INIOCKWi, ecllM KayKOBE ero yrol yMeHBIOUTH HA TPeThH
ero m3burka (puc. 11.4.10, a, 6)

A1=A_'§"

By=B—%,
e

cl=c_§ 9

rne ¢ — cepuvecknit mabuiTor Tpeyroasunka ABC, A,, B, 1 C, —
OpunefieHHEle OJ0CKHe YTJb.

n_absin C1p"  acsinBjp” _ besin 4,0
T T 2R® T~ 2R? 2Rr °

Cunocod agnuramentos. [Ipa pemeswn wmo cmocoly ammurameHTon
CTOPOHH TPeYTrOJIbHAKA BHIPAKAIOTCA B 49acTAX papmyca (pme. I1.4.11)

sin B
lgb=lgam+Ab—Aa.

. b
sin ﬁ- Ha3plBAIOTCA aAaTAMEHTAMA.

a . a b
Ao=lg ot sin &, dp=lg

Teopema Jlexxangpa m cooco6 anMTaMeHTOB UPHTONHE AJfA Tpey-
YTOIBHAKOB, CTOPOHK KOTOPHX He mpeBHmAalT 150—200 M. Tpeyrosii-
HUkA ¢ GOMBPMEMA JJMHAMH CTOPOH DemAaloTca mo Gollee CIOMKHMM
dopmynaM, Te YIATHBAIOTCA cHepoMAWIHOCTH TPEYrOJLHAKA W UO-
OpaBoYHKe WIeHH K TeopeMe Jlexkamnpa

” n " K,—K
A1=A._%__8_K (m2— a2?) ——— (A_) ,

80 12 K
n N ” K,— K
£ e € B
—_— e — 22— B2y — | —4}04/ ——
Bi=B——5— 55 K (m*—b%) 12( K- )
) B “ S [ KA— K
—_c_& __ & o2y & (2C
O=C—Fg—g & (M=) —p5 ( K )'
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rne K ,, Kg, Ko — Tayccor xpnsnalsl pepmaH Tpeyroasanka ABC;

K K K “a24- b2t o2
k—atfptlc -, erfbiier
3 3
A — nosepxHocts TpeyroasHuxa ABC.
IlpnBenenEsle Buimle (OPMYJE OPATOAHW [AJA  TPEYTOJABHHKOB

co cropoHamMa 1o 500—600 kM.
Ecan pepmmnu TpeyroipanKka ABC CoeMMHAWTCA XOpAaMH, AJHMHEI

KOTOpHIX 0603HAYEHEl COOTBETCTBEHHO 9epPe3 a, b A ¢, TO pelieHAe XOp-
0BOr0 TPeYroibHWKA Belercsa U0 dopMyaaM

_ sin (B—%)
b= —————,
sin (A—Z')
sin (C—%)
- 7 s N
sin (A—%)

rie & — mo-upe;kEeMy chepmuecknii WIOHITOK TpeyroanAuKa ABC,
npinieM

g"=AKp";

c=a

— a3
a=a — =75
24R2

R — cpennnil papEmyc KPHBH3HEI COOTBETCTBYWOINEH BepIINHB Tpe-
YroJbHHKA.

I1.4.5. Briunciende reoeadueckdX KOOPIMHAT NYHKTOB
rocyJapcTBeHHO ONOPHOI ceTH

B cospeMeHHOIT mpaKThKe reopmeaudeckux pabor 8 CCCP reojean-
9eCcKNe KOODAMHATH BHIACAAITCA AJ1A IYHKTOB TPHAHI YAALAR 1 KiIacca;
TPUARTYJANAA OCTAJBHHX KIaccoB H UOJHIOHOMETPHYECKHE CeTH
obpabaThBaloTca Ha IOJaocKocTHn B Hpoexnun Tlaycca — Hprorepa
¢ BHITACJEHNEM MJIOCKAX OPAMOYTOMbHHX KOODAMHAT UYHKTOB.

BuunciieHne reofie3HYecKAX KOOPAMHAT ABJAETCA OPAKTHIECKOU
A BaydYHO# 3amadeil H BHIOOAHAETCA ¢ 00JLIO#M TaTeabHocTbio. IMIn-
pPOTH W JOJATOTH OYHKTOB BBITHCAATCA ¢ TouHocTbio o 0,00017,
a asaMyTh — mo 0,0017. Uro6m ofechmeduTbh YKa3aHHYI TOYIOCTh,
HeoOXOAAMO BLIYHCIEHAA BeCTU ¢ yAeprKaHNeM BOCLMOrO JeCsTHIHOTO
3HaKa.

BrlanclleHne TeOme3HYeCKNX KOOPAMHAT 9acTO Ha3WBAKT IJaBHON
reofeandeckoll 3amadeit. Ilpm aToM pasanmuanT: T PpAMYI reo-
Ne3EYecKYyI 3apagy, Korga mo KOODAWHATAM 3afaHHOro
NYHKTa, IUIUHe H a3AMYTY TeOfe3HYecKoil JUHUH BRIYHCIAIOT KOODAM-
NATH TeKymero OyHKTa M ob6parHH# asgMyT; o6 paTHY0 reo-
JeIHTIecKYI 3ajgady, Korga HO KOODIHHATaM JBYX IYHKTOB
BLIIACAAIOT PACCTOAHME MeMAY HAMH [0 Feofe3NYecKoil AMHUA W a3u-
MYTH €e B KOHEeYHRIX IIyHKTaX.

365



‘Raa pemenna OpAMOi# reopesmdecKoil 3afa¥m OPH DPacCTOAHNAX
mexxny uyaxraMa o 120—130 kM B CCCP opaMeHsI0TCA TAaBHRIM
ofpasom dopmyam [lpeitiGepa — HaoroBa, KOoTOpPhle HMEIT BUR

By=By+ b—d",
Ly=L+ 1",
Ay= Ay £ 180° 4+ £"—e”,
u=scos Ay, v=ssin Ay,
B"= (M, ¥ =(2)ov,
lg by =1g p"— (4)1 U+ ()1 v2+ (6) w2,

. .
lg"=l1g V" —= (S u?,.

A =c"sec By, t"=¢" g By,
” 8
a__ byc ve A08u

2" 6™
Ig I"=1lg A"—2vi"> + (9 A",
lgt"=1g v"— vi" — vA"* - (T)oA"",

§=(3) V", €

lgd"=lg & —ve" — v + @) A"

B arax ¢opmynax B coorBercreEE ¢ prc. 11.4.12: by — pasHoCTB
mnpoT BecmoMmoratenbHO C (By) u pamHOR P, (B,) Towek; d — pas-
HOCTh DIMPOT BCIOMOTaTelBHOR H HCKOMOIi;
l — passocTs monror P, m P,; t — reoge-
3MecKoe COMMKeHHe MCDHRHAHOB; £ — cde-
puvecKkdi W3OHTOR DpPAMOYroAsHOro . cde-
pEYecKoro TpeyroixsEmka P.CP,.

Jlorapndmur BeamIMA

. B

_ __ 3.108pe’’ sin 2By
(1)1 = 1”'1 * (4)1 = 4N1 ’
___108u
(5h = SN,

submpalor m3 «Talamn pua BHIMCAeRHA
reofesnvecKAX KOOPAMHAT» OO apryMeHTy
mApoTH JAEHOTO OyHKTa P, a Jorapadmu

BeamIaH
. L 3 n N
Pue. 11.4.12 (2)0=-]‘:/—0, (3)°=797;I_?

— mo aprymenry B, ninpo-ru Bcnomora'renbnor"i ‘roun C. Beammem
(6),u2, (oA "%, (8) A2, (9)p M pubmparor U3 Tex e rabaunm oo dora-
pEdMY u = A, : ) o
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Ina paccroammii mopaaxa 25—30 kM dopmyam IllpeiiGepa —
N3oroBa MOTyT OHTH YOpPOMEHH, a HMEHHO HX MOKHO HPEMELINTh B BHJE

lg by=1g B"— (d)ru - (5)v2,
lgl"=I1gA" — 2vi™?,
Ig " =1g v"—vi"* —vA",

- lgd"=1g 8"—vi"* — % vA"2

IpaMas reopjesmdecKad 3ajada MOKeT pemarthcs mo QopMmynam
«c0 cpegHUMH apryMeHTaMm» HaE ¢dopmymram Taycca

By=By+b", Ly=L1+4 1", Ay=4,%=180°+4a",

lgb" =g Pm+ % vi"® sin? Bm—}-% vi®,
” » 1 22 . 1 2
Ig! =]gA7,‘+z-vl sxn2Bm—Z-vb '

lga"=1g 1’1',,-—}-% vi"* sin? Bm—l—-% vi"* cos? By, + %vb"z:
Pm=1)mscos Ay, Ay, =(2)m ssin Ay sec By,
Ton=(2)n s sin 4,, tg By,
1
Bn=—g (By+-B), Am=- (Ay-+ Ay = 180)°,

B obmewm caydae B,;, n A, Henm3aBecTHH, NOITOMY 3a/ada pelIaeTcH
METOOM HOCIeNOBaTeJbHHX NpAGAmKennd. JlorapmdME Bedmaumu
(1) B (2)mn BHOEPAOT H3 Teofe3mYeCKMX TAOJAML OO apryMmMeRty B,
nonpaBodHkie 9ieHH BHAA VI, vb' — o 1gi” u lg b”.

Jaa pemeHna ofpaTHO# TeofeaudecKodl 3ajadH, T. €. HAXOK/ICHHAS
s, A, A, mo B,, B,, L,, L, uanGonee nexecoobpasnn 06pameHHke
¢opmyarr Taycca B BHge :

lgs=1gP—lgsin An=1gQ—lgcos A,
A1=A,',,_% a A2=Am+%a +180°,
lgtgAn,=1gP—-1gQ,

lg P=lgssin Ap=lg “’(‘;+B'" - Alg (s sin Ap),
m

lgQ=I1gscos A =1g ﬁ--}- Alg (s sin Am),

lga=I1g!lsin B} Alga,
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Alg (s cos Am)= —-%-v'ﬂ ——:- vi2sin? B,,,

Alg (5 5in Apm) = Vb2 % viZ sin? By,

3 .
Alg a=-4— vhi+4 -%- vi2cos2 B,.

N3 pemenna obpaTholl 3afavd s DONYYAIOTCA ¢ TOTHOCTHIO N0 1 M,
asaMytel — po 0,01"—0,04",

[1.4.6. Pemcnue reonesumuyeckux 3anas
Aa OonbIlHE pacCTOAHUA

Npaman sapava. [anw B,, L,, s n A,, onpegeasiorca B,, L,
n A, (pue. 11.4.13).

Mero n Beccean. Ilo sroMy Merony cHagalda OEPeXORAT
Ha BCIOMOraTesLHylo cdepy, The reofesudeckie MUPOTh COOTBETCTBYIOT
opusegenasM (puc. 11.4.14), sagaay pemator Ha cdepe B 3aTeM oT ce-
pUYeCKHX BJIEMEHTOB OePeXONAT K 3JINICOUAATNBHIM.

Jnnuncoud
4
5 4
A(8)
Pue. 11.4.13 Pue. [1.4.14

lopagok pemennsa Bamadw.
1. Buudcnesne upnsefeHNOE mMApoTH u, 00 $opmyne

tguy =V 1—ettgBy.
2. Bruluncienme BcOOMOTAaTeNBHLIX cepadecknX 91eMeHTOB
COS Ug==COS Uy Sin Ay,
g p=1tg u; sec A;.
3. Buuncaenne TabANIHOrO apryMeHTa
 k=e sin ug

4, N3pnevenrtec una rabamy H. A. ¥YpMmaesa wuo Ig & peauuun
lgo, 1gB, lgy, lgo’ n lg B’
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5. BoraucneAne opadamxennamd cdepaueckoro paccTOAHEA
0=a'—; B sin ¢ ¢os (29 + 6) -y sin 26 cos (494 20)+ . . .,

roe b — Manas OOIyoch 3LIAOCOMAA.

6. PemeRHe BCIOMOTaTENLHOTO cepruecKOro TpeyroasHaKa PP’ P,
00 ero aieMeHTaM u,, A, B O OJA HAXOKIEHUA u,, A, A ®.

7. BuanclieEHe pasHoCTH TEOXe3HTISCKAX [JOArOT

| = @—cos ug{o’c-+pf’ sin o cos (29+0)+ . . .}
8. Bhlumcienme MHPOTE BTOPOro OYHKTA
(g Ua

Vi—e

O6parnan sagaua. Jauel B, B,, L, u L,, onpefensnor s, A, 0 A,.
Ilopanok pemenEusa 3agad.

1. Ilepexon OT reofesHYecKAX MAPOT K NPHBeJEHHbIM.

2. BruncreEdme OpHOMKeHAAMA DPasHOCTH MONrOT Ha cdepe

tg B2=

w=1+4cosug{a’c+pf’ sinccos (2¢4+0)+ . . .}.
B GoanmmuHcTBe cliydaeB MOMHO BHYHCIUTH @ OO0 OPAGIMKeHHOMH
dopmyne
=14 667kysin I cos By cos By,

rje [AiA paccTOAHMH

no 6000 kM ko =1,

or 6000 mo 8000 KM ko=1.,5,
» 8000 » 10000 » ko=2,0,
» 10000 » 12000 » ko =2,5,
» 12000 » 13000 » ko=3,0.

3. Pcmenme BcooMorateIbHOTO c(epHYeCKOro TPeYrOAbEAKA MO
€ro 3TeMeHTaM u,, U, H O AJA ompefelleRdsa a, A,, A,.

4. BplgncieRde BCIOMOraTelbHBIX BeJIH9HMH ug, ¢ °@ k.

5. Nspneuenme w3 Tabmuy lga, lg .

6. BolamchieHnA PaccTOAHHA OO AyTe Teofe3HMUecKOd JMHHH MeiAy
ayaktama P, n P,

s=% {6 —B sin ¢ cos (2¢-}0)— ¥ sin 20 cos (494 20)+ . . .}

Meron, Beccenss naa pemeEua mpaMoit @ o6paTHOH Teofe3m4ecKHX
8a1aY OPHCLOfeH LpH JIOOLIX PACCTOSAHHAX MEXKIY MIyRKTaMH.
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I1.4.7. Pemenue reopeawdecKx 3agal B OpPOCTPAaHCTDE

OpocrpaBcTeennan cueremMa Koopamsar. B Tex caywasx, Korja
reofiesddecKkne 0O0BeKTH HAXOFATCA B NpOCTPaECTDe Ha 3HAYBTENBLHOM
BbicOTe HaJ HOBePXHOCTBI0 3eMJH, ILelecoo0pas3HO Teofe3ndeckde 3a-
Nasy pemaTh B cHCTéMe MPOCTPAHCTBEHHLIX DPAMOYTOJIBHLIX KOOpAALAT
¢ HayajioM B IeATpe pedepeHI-3NIANCONAR. B pTOM caydae och z Ba-
npan.uﬂe'rcﬂ oo ocH Bpal]lellﬂﬂ JJHIOCOAAA HA ceBep; oCk pacuo.ua—
raeTcA B MJOCKOCTH LEePBOro MepMAHaHA, a 0Chb y — B IMJIOCKOCTH
MepunaBa ¢ jgoarorod L = 90°.

VpaBHeHHe 2JJHICONJA BpameHUA B KaHOHMIecKodl dopMme B mpo-
CTPAHCTBEeHHOH CHCTeMe KQOpAMHAT ¢ HOJyocaMM a A b mMeeT BAX

x2

2 22
.E-_*_ 35-_}“5?:1' (11.4.1)

9710 sKe ypaBHeHMe B BeKTODHOAX JopMe B reofe3mdecKAX Koopim-
HaTaX 3ammpmercd B BHAE

2
r=[Ncos Beos L, N cos Bsin L, 5 N sin B]. (11.4.2)

BekTopHO® ypaBHeHHe COPAaBefAHBO JJA TOYeK, JeHaMAX Ba OO~
BEPXUOCTH IIHOCOBxa, Tae H = 0. Ionmycrom, 9T0 TOYKa HMMeeT BEI-
cory H Baj saammconmioM mo HopMmaam N, Torma B ypaBHemnd (I1.42)
BMecto N cienyer noapasyMesatb N -+ H. CiaemobaredbHo,

. b2 . .
r=[(N+H)cosBcos L, (N+ H)cos Bsin L, (TZ-N—l-H)sm B:I.
(11.4.3)

M3 cpaprenasa ([I.41) m (I1.43) oonywaeM ciaepylomuee cpA3d
Mexqty (z, ¥, 2) 8 (B, L, H):

z=(N+H)cos Bcos L

y=({N-+ H)cosBsin L

o . . (IL44)
1= ('aT N-I—H) sin B

Ompepelenne reope3dIecKnX Roopnuham 00 OPOCTPARCTECHHDBIM,
Ns p8yx mepBux ypapHenmit cucreMb (II.4.4)

_y
tg L= s (11.4.5)

Ilyrem npeoGpasoBammsa TpeThero pabeHctBa (I1.4.4) HEMeeM

l.gB=-%-+e2 %sin B, (11.4.6)
rae d=Yz2f y2 =(N4 H)cos B.
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@opmyana (I1.4.6) npAMeRAMa NJIA BLYACIeEAA B. npabrdmeHHAMA.
Y7o YCKODHTh H§ COKPaTATh YMCJI0 DpEONFUKeRwil, melecoobpasHo
uepBoe OpROAMEKeHHe BHIOMHATE N0 (opMmyre

tg (B)=%(4+$).

Vd2—|-7.2
Umea d @ z, B, MoxBo Hadtm H .
H=dcos B}-zsin B—N (1—e?sin 2 B). (IL.4.7)

Dopumyau (I1.4.5), (11.4.6) n (I1.4.7) pemalor samady oGpaTHOro
DepeXxopna: M0 HaHAKM OPAMOYTOJNbHEIM KOODAMHATAM (¥, ¥, 2) HaXOUAM
(B, L, H). Nna KOHTPONA BHIYACIEHWH MOMKHO WCHONAB30BATH COOT-
HOMIeHIe .

z — y N % _ b
cosBcos L N= cos Bsin L N=mB =

=

Paccroandme # a3umyT Haopasieansa (o0paTHaA reopesmuecKasn
sagava). Ecan gagsI fBe TOYKA B TPOCTPAHCTBE CO CBOMMM IPAMOYTOJIL~
HEIMA KoopauHaTtamm Py (z,, y,, 2y) B P, (24, ¥4, %,), TO KBAaApPAT pPac-
CTOAHHAS MeKNy HAMHA, 0003HadYeHHHHA depes3 s?, paBeH

2= Az2-~ Ay2-}- Az2 (11.4.8)

W, NOACTaBIAA BMECTO UPAMOYTOIBHEIX KOODAWHAT TeONe3WIecKhe
uo (II.4.4), momyumm .

, H H
s2==4N{N, sin? -‘g— (H-TI) (H-N—:) + (AN +AH)?2 —ke2—

— e (H, sin B,— H, sin By), (11.4.9)
rge

cos = sin By sin By-{-cos By cos By cos (Lg— Ly),
= e2 (N2 sin BZ_Nl sin Bl),

o ' v  at—pd
AN=Ny;— N, AH=Hy—Hy, b=—, V=—x—,
. et ? ad
Ina nonydeHns a3WMyTa HaOpaBleHAA, COBIANAIMICTO ¢ a3AMYTOM
HOpMalALHOTO CeUeHAA, B MIOCKOCTH KOTOPOTO JIEXKHT HAEHOe Hampa-
BueHMe, Ielecoo0padHO MpeoGpas3oBaTh KOOPAMHATHYIO cicTeMy. Ha-
93J10 KOOPXMHAT HOBOM CHCTeMH CcOBOajiaeT ¢ DepBOH TOUKOH; och z’
HalpaBjieHa 0O KacaTeJBHOW K MepHAWaHy HadvalbHOH TOYKH, OCh ¥’
HaOpaBJIeHa OO KacaTelbHOH K MepPBOMY BepTHKAJly TOYKH, & 0Ch 3’ —
oo HOpMaJd,
CBa3b MeKIYy HOBOH M CTapoli cucTeMaMd KOODHUHAT BHIPaKaeTCH
ypaBHeHAAMHA :
x’ = (22— 2) c0s By — (22— ;) sin B
y'=y . (11.4.10)

2’ = (#2+— 21) €0S By} (23— z) sin B
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B cucreme roopanuat (2, ¥y, z')
. ’

tgoc:-iT (11.4.11)
Agn '
ga=>- 11.4.117)
ga= y' ! (11.4.

(29— 71) cos By — (29— z,) sin By
Yo ‘
Yepea cmcteMy koopumvar (B, L, H)

(N2+ Hj) sin (By— By)+- (V4 H;) cos By sin By (1—cos)(Ly—
— Lll) — & CO0S Bl

ctgo= (11.4.12)

ctg o= (NaF Hy) cos Bysin (La—Ly) ’
anmn
_ __sin(By—By) : (La— L)
M= By sin (L— L) T Sn Bite T

_ gcos By
(Nn_;,—'— Hz) Cos Bg sin (Lz— Ll) '

BrIpakenue maA ctg o, TOAYIHTCA M3 Opelkinymero OyTeMm Oepe-
Melhl HHEEKCOB

_ sin(By—By) .

olg %2 =75 B, sin (Ly— Ly)
_ € cos By

(Ni+ Hy)cos By sin (Lg— Ly) °

— sin thg (LLZ_E_

Hpaman reopesndeckan safawa. Ilo jaEHEM reofie3myecKnM KOOp-
pmilataM B,, L,, H, nlepBoii TOYKE N OOJAPHHM KoopAMHATaM r, A,,,
2y, BTOPOH TOYKH BEIMHCIAIT Teofe3HYecKAe KoOpAEHATH B,, L, u H,
9TOU TOYKH.

Jna pemeEMsa NDOCTaBIeRHOH 3afady Iedecoo0pasHO HECKOABKO
Opeobpa3oBaTh BCIOMOTaTeNBLHYIO CHCTeMY KOOPAMHAT, NPHHATYIO AJdA
pelmeHEA 00paTHOi reofeandecKoil 3agaulf, a IMEHHO: ochb z’ paclolda-
rajoT B IJIOCKOCTUM MepDHWiaHa NEPBOI TOYKUM B HANPABJEHMA OCH Bpa-
meHAA 3NAMICONNA; OCh y' — Mox OpAMBIM YI0M K ocW £', & 0chb %' —
00 HanpapJeHUI0 HOPMaJIH.

B opmHATO# CcHCTEMe KOODAMHAT KOODAMHATH BTOPOH TOYKH Yepes
QoNApHLE BHpasArcA QopmyiaMmm

.1:; =r sin'zlz cos Ao
Yya=r sin 275 5in Ay ;- (11.4.13)
Zg==T COS Z1g
Honyo OpsAMOYTOJBLHAYI0 CHCTeMY KOOPAMHAT IOABEPrHeM cJleny-
10DIUM H3MeHeHHAM: KOOPAHHATY z’ ypeanduM Ha N, + H,, cucTeMy Do-

BepHEM BOKPYT OcH oy' Tak, 9T00B1 OCh 02’ ¢OBHIAJaJa ¢ OChI0 BpamieHua
9JIIuIIcCOna, a RadYalo KoopAuHaT — ¢ LEeHTPOM JJjjunmnconja.
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C ygeToM 3THX npeoGpasoBaHHIl CBA3b Memny cucTeMod (za, ys,
z3) # (T,, Y,, %;) BLIPAKAETCA COOTHOMEHHAMH
z)2=(Zé+N1+H1) CcOos BI—I; sin B'l
y2=Vs . (11449
23 = (234 N1+ Hy) sin By +-z, cos By —e2Nysin By
HoncTapiasAs sHaYeHAA Ty, ¥s, 27 83 ([1.4.13) B (11.4.14), moxyunm

(Zg, Yss 25) UCPED TONAPHELE KOOPAMHATH 7, Zjy U A2 B Teope3dmuecKite
KOOpIUHATH wepBoli TouKd. VMmeeM .

Zy = (r €0S 219+ Ny 4 Hy) cos By—r sin z;3 cos Ayp sin By
Yo =1 SiD 249 Sin Ays

29 =(r €08 25+ N1+ H,y) sin By+r sin 215 c0S A1»—
—82N1 sin Bl

(I1.4.15)

Honygennwe no ([1.4.15) woopammathm (z,, y,, 2,) OTIHMYAIOTCA
OT upocTpaHCTBeHHEIX KoopamHat (II.4.4) TeM, 4T0 B CHCTeMe (11.4.15)
OCh Z JIe}KAT B MJIOCKOCTH MepHARAaHa MepPBO# TOYKY, TOTJa KaK B CHCTeMe
(I1.4.4) oHa pacUoNoKeHa B IJOCKOCTA mepBoro Mepuuuana. Iloaromy
B cucteMe (I[.4.4) mpH mepexopme OT MPAMOYTIOIBHEIX KOOPAUMHAT K Teo-
He3nTecKAM B [AHHOM clydae clexyer non L mogpasymesats (L, — L,).
Nwmeen

tg(La— Ly =‘Z—2
. 21\1 , (11.4.16)
tg Bo=—- ez —Z sin B

Hy,=d cos By 25 sin By— N4 (1 — €2 sin? B,); (11.4.17)

4=Vt

Bruucnenne B, BeercA OpnOnmKkeHHAMH, OpHIeM A 0epPBOro
OpulOIMTKeHus peKOMeHqyeTCA BRIParKeHIHe

Y .
e@= (1)
®opmynn (11.4.16), (11.4.17) r (I11.4.18) BHonEe pemaioT TpAMyIO
reogesmdecKy0 3agady B IPOCTPAaHCTBe, eClH JAHH MOJAPHEE Teofe3n-
HecKHMe KOODAWHATH W Treofe3ddecKHme KOODOWHATH 0ePBOH TOYKH.

I1.4.8. Ilmockue npAMOYTONBHBIE KOOPRMHATLI
B woudopmHoil npoexuun Tlaycca — Kpiorepa

[Ipoekumn pedepeHU-2TMATCONAA Ha ILIOCKOCTH, UPUHATYK NAA
neperoca A 06pabOTRH Pe3yIbLTATOB reome3HYeCKNX H3MepeHMil, HasH-
BaeTcA Treofge3mdecKoil mnpoeknueid. OcHOBHie TpeboBamms,
KOTOpHe MPeNBABIAIOTCA K BHOOPY reofe3ndecKuX NMPOeKIHl, CBOXATCA
K CaefyIomaM.

1. IIpoexuma momxea 66T KOH G 0P MH 0 fi, T.e. COXPaHATH
gojobue OpHTUHAZA W NPOSKIHE B caMuIX Majiuix yactax. Orciona
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citeiyer, 9T0 B TAKAX OPOEKNAAX M0KHO H300pakaTh TONbKO HeGonbmue
"acTd 3eMHOH HOBEPXHOCTH.

. 2. HcKamenne B IpOGKOHAA JOIHEO OHTH BO3MOMKHO MaJEIM H YIO-
60yIHTHBaeMEIM.

3. Tak Kak mpomecc Iepexofiia OT LIMICOMAA K IJIOCKOCTH MOBTO-
PAeTcsA OT Havalla 0 KOHIA B KaMI0M clydae IPUMeHeHHA, T0 OpPMyJinl
Depexofa JIOMKHN OHTH TPOCTHIMH W yuo6HMMH nis TaGyawpopaHHa
¥ BHYHCJICHHAA.

TlockoNMpKY MCKa)KeHHS BO BCAKOM IMpoeKOmuM Henabe)KHHI, TO Hep-
Boe W MoCiefiHee TpeOOBaHHA ABJIAIOTCA ONPeACNANIIMMH OpH BHGOpe
OpoeKunHA, ©ocofeHHO NJA cTpaH, HMelomux 6ONLITYI0 TepPUTOPHIO.

(purbry

Pue. JI.4.15

IIpoexkuna Taycca — Hplorepa Bmoxne ynoB/eTBOpPAeT OCHOBHEIM
TpeGoBaHMAM, YKa3aHHHM BhINe. XOTH B 9TOil IPOEKOAM MCKaYKeHAs
He Malbl, RO OHM JerKO YYHTHIBAIOTCA, a MepeXoj OT SIIHMeoHAa
Ha IUIOCKOCTH H Hao6OpOT coBepmIaeTcA WO BechbMa YROOHEIM dopMyiaM
¢ moMombio TaGamu.

IIpoexnnsa Taycca — Hplorepa ompegelsierca ycioBHAMU:

A. Nlpoexmua koEdopMHa, T. e, Macmral AM300pareHAA DOCTOAHEH
P JJAHHQGE TOYKe W BAaBUCHT TOJBKO OT KOODAWHAT OYHKTA. ‘

2. OceBoif, HAM NeHTPaJILHHIE, MepUAHAaH 30HHW H300pakaerca
Ha MJIOCKOCTH NPAMOl JMHMeN H OPAHUMaeTCA 3a ock abcuuce, npAYeM
8a HAYaJI0 KOOpPRHHAT B KasKXOH 30He BHOHMPAIOT TOUKY NepecedeHAs
0CeBOT0 MepAAMaHEa ¢ W300pasieHNeM 3eMHOTO SKBaTOPa Ha IUIOCKOCTH.
Och opAHHAT COBOAAET ¢ M300paskeHHeM DKBATOpA.

3. Macmra6 m3o0paskeHnsa Ha 0CeBOM MepHINaHe PaBeH efHHMNE,
T. €. i TO49eK 0ceBOro MepupuaHa aGcIECCH PaBHHI AyraM MepujaHaHa,
OTCUATAHELRIM OT 9KBaTOpa. :

Jna HpaKTEIEeCKOT0 OPHMEeHEHHA NPOEKIUH TePPHTOPHMI0 CTPaHH
paabuBaoT MepuguaHaMu Ha KoopawHatHHe 30HH. B CCCP npmaaTh
ABe CHCTEME KOOPAWHATHLIX 30H: Me CTHT PAAYCHE e H Tpe X -
rpagycHue (pac. I1.4.15). Ocerle MepugHAHEl MeCTHI'PANYCHEIX
BOH COBNAJIAIOT ¢ HeHTPaJFHEIME MepUAMaHAMH JUCTOB KapThi MacmTaba
1 :1 000 000, m DopAnKOBHiT HOMep 30HH onpefeliAercA Ho QopMmyde

n=N—30,
rie N — HoMep KoOJOHHH JMCTa KapTH,
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JlonroTs! oceBHX MepMAWAHOB MIeCTATPANYCHAIX 30H ONpeNle/NANTCA
oo dopmyie
. Lo =6n— 3,
TpPexrpagycHHX — no Qopmyie
L=3k,

rme k — HoMep COOTBeTCTBYWIMeldl TpeXrpafycHoif BOHHL

B uopenenax teppuropum CCCP a6enwcen koopausar Taycea —
Kprorepa monosxuTenbHHe, OPAMHATH OOJNOKHTeNbHbl® K BOCTOKY,
oTpuuaTe]bHNe K 8adaay OT OceBoro Mepmamada. UrToGH m3bexarts

Ha nrocxocime
ryr
L}

Hr cpepoude X

——

F

o Hiolpareree veelpzo Mevudvane

Hrbamaz Arodparcenve  axdamma 4

Puc. I1.4.16 . Pac. I1.4.17

oTpENATeNbEHX OpAHHAT, TOYKaM OCeBOTO MeDAAWAHA YCIOBHO WpH-
O¥ckBaiT opaEHaTH B 500 000 M ¢ ofA3aTeNLHLIM yKa3aHHeM BOepejn
HOMePa COOTBeTCTBYIOIIeH BOHHL .

IlopAnok mepeHOCa reofe3udecKoil CeTH ¢ SAIANCONAA Ha IIOCKOCTD
B mpoekuud aycca — I{piorepa ckiaguBaeTcA A3 CAeAYIONMAX AeHCTBMIL.

1. Or reonesm4ecKnx KOOpAHHAT JaHHOro OyHKTa B m L mepexopsr
K HOpPAMOYTOJBHEIM KOODAHHATaM z, y HAa HJOCKOCTH, OJHOBPeMeHHO
BEIGACIAKRT cOlmwxeHAe MepAARAHOB Ha OIIOCKOCTH Y.

2. Ot giEHEH reofe3AYeCKOd JMHAE N a3gMyTa B NAHHOM HOYHKTe
OepexoiAT K AJuHe B NHPeKNHOHHOMY YTaAy XOpAM n300pakeHHA Teo-
[e3dYecKOR NHHARR Ha OJAOCKOCTH. : :

3. Ot yraoB MesRIy reofie3ddecKAMY JHHAAMA TMePeXONAT K yrijaMm
MeKIY XOopHaMH. : o .

Ilocie BHIMONHEHNMA 3TAX JelcTBRM cuMTaeTcA, UTO Teofie3mIecKan
ceTh COPOeKTHPOBaHA ¢ NJMICONAA Ha NAocKoctb. Ilodyums cers ma
fI0CKOCTA, e YPABHHBAKIT 0O cUOCO0Y HaHMeHBDIMX KBAaJApaTOB H Bhi-
9ECAAT NJI0CKAe KOOPOUHATH BCeX €@ BepmIHH.

' O¢HOBHEe 0003BaeHUsT A BeININHH, yOOTpebieMble DPH HePeXoNeo
OT 9ilIMOCOHKA Ha NIOCKOCTH, UOKasaHnl Ha pme. I1.4.16 m I1.4.17.
7 Vron MeAy XopHod W JmHdeli, mabailieEHOH OCEBOMY MepuaH-
aHy, Ha3HBaeTCA JHPEeKHHOHHHM yrJoM H ofo3Havaerca
"epe3 ¢.; O OTCIATEIBAETCA I10 X0y IaCOBOH CTPeJKH OT IapajieAbHOK
OCeBOMY MepHAMAHY JAHWHUE IO XOPAM. YIroa MeRAy H300pasKeHAeM
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MepHAHaNa Ha MJOCKOCTH H JHABHel, DapaliielbHOll OceBOMY MepHMH-
any, Ha3elBaeTcAd CO MMM eHBmeM MepHAHAaHa Ha MIOCKOCTH,
wan FTayccoBHM c¢c6amxeHERAeM MepAgUAaHa, H ofo-
sHavaerTcA 9epe3 7.

VYroa Mexay xopnoi m HaolbpaykeHHeM reolesndecKod JHHNH Ha
NJIOCKOCTH Ha3HBaeTCcA MONPaBKO@ 3a KPUBH3HY H3O-~
OpaeHW A reoffe3aNIecKOd JHHOHE Ha UIAOCKO-
c¢THu n obosHazaerca wepes O,

Ceasb Me[y a3EMYTOM H JANPeKIMOHHLIM YILIOM ompefieliferch
dopmyaoit (cm. prc, I1.4.17)

a=A4—y—30.

Bruncaenve ¢ BHOOJHAETCA ¢ TOYHOCTHIO mo 0,001”. .

Ipamasn sagaya npoexunn I'aycca — Kprorepa. Ilon npaMoii 3anageit
npoerunu Taycca — Kpiorepa noapaayMmeBaeTcs BhGHCIeHWe HPAMO-
YroJbHHX OJ0CKHX KOOpHHHAT, CONMKEHHA MepUAEAHOB Ha: HIOCKOCTH
» macmrala usobpaKeHWsn MO Teofe3HIeCKAM KOOPLHHATAM HAHHOTrO
nyHKTa, T. €. AaHo B u L, oupepmeasiores z, y, y H m.

Jdna menorapmpmmdeckoro BHuMcAeHmA mo Tabammam J[. A. Jla-
pnHa OPAMEHAIOTCH (GopMyIH

r=X-+ayl2+ eyl aglb+ . . .,
y=byl4-b3l34-bgls 4 . . .,
Y=cyltcgld}-¢5l5+4- . . .,
m=1+}dyl2}dyla4 . . .,

rae X — AA¥HA AYrE MepHAMaHa OT ®KBaTopa [0 UNapalieln NaBHOH
TOUKM — JaeTcA B Tabimmax wepes KasKAyl0 MAHYTY IIHPOTH € TOYHO-
CTBIO 10 MAJIUMETPA; 4y, a4, ag, by, b3, b5, ¢4, €3, dy B dy — QyREKUAN
WUpOTH, KOTOPHe TaxkKe paloreAs B TaGampmax J[. A. Jlapmaa uepes
Kakayl0 MHHYTY MUpoTH. OJTH KoapumueHTH HMel0T Clemylomue
3HadeHHA:

a2=£ cos B sin B,

3
I
0= ETIE (5 r2 ozt and),
Ncoss BsinB
—_— — 2 4
ag 720 (61— 582+ ¢4),
by=Ncos B, .
bs=£$£(1—t2+n2), |
5
by = Nc%‘i (5— 1812 4 184 1402 — 58n2:2),
¢y=sin B,
o= B PB4} ane 42,
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sin B cos? B
=1

cos? B3
d2= _2— (1 + n2),

(2—12),

1
d4=%§- (5— 4z2).

3necy t = tg B, N2 = ¢’2 cos* B, | — pasHOCTh AONrOT NAHAOTO
OyHKTa @ OCeBOr0 MephjadaHa, BHPa;KeHHAsA B pafiFaHaX.

- Tpa pemennm OpsAMOH 8ajiad® z B y BHYACIAITCA 40 MEJARMET-
poB, y — o 0,001” ¥ m — 7m0 BOCEMOro HeCATHIHOIO 3HAKA.

Ipapeneenne Qopmyaw @ tabauus [. A, Jlapusa aAsasiores
nanGojee pammoBaJbHEMA AJA peMeHHA YKasaHHOH 3ajayH.

OGpatrnan sanava npoernmn laycca — Kpworepa., [Mox obparsoi
sagageil mpoexnmm aycca — Hpiorepa poapasyMeBaercs BHIUACHEHRAE
reoflesndecKnx Koopauuar, cOamMenns McPUAHAHOB Ha MJOCKOCTH
n Macmraba @3o0paskeHHA OO UPAMOYrONbHEIM KOOpAMHATAM NaHHOH
TOYKA.

9r1a sagava MOKeT OHTb peMeHa 0O caelyloIWEM Popmylam:

B=Bg+ a2+ asyt+agyt+-. . .,
l=by b+ bys+. . .,
V=cy+esy®+egy®+. . .,
m=14dy?+dyi-. . .,

- toVﬁ ”
=m0

rae

- t ”
a, ='24°To p” (54 363+ 6m3 — 612e3),

t ", =
ae=w‘}v2-p (61+90t%+40t3)'

, 8sechB
bl=_—No°,
, sec B,
. sec B
b= W (542822 Jﬁ.?f‘_‘“‘ 6n3+8ndt3),
.ty
01=N_1'

.t v
cg= 3,33 (A1 +13—nj—4np),
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06_ ,15N5 (2+552+3t4+2ﬂo+7| 52)'

1

.d2= —23—3-’
1

da= 24R3 *

B STHX BHIpa/KeHMAX Bo — TApoTa OCHOBAMMA opzmna-m AaHHOTO
OyHKTa; 6y = tg By, N& = e'2cos? By, V3= 14 n}, — paauyc
KDHBH3OLW IepBOr0 BepTHKaJa; Ry — cpenmm pa.r.myc KPUBR3HbI,
3Hawok «0» o3HauaeT, YTO NAHHAA BellMYAHA ABIAETCA QYHKIUeis
MAPOTH OCHOBaHHAA OPANHATHL

Péxyrnuonnan 3agava npoexnnm aycca — Kpiorepa. ITox penyx-
OHOHHOH safadeit mpoexkmpm laycca — Kprorepa mogpasyMepaetca
HaXOJeHHe OONPaBOK K NUHHAM M HANDaBJEHAAM reole3TIecKHX
ceTeil mpH HepeHOCe HX ¢ DAJALOCOMAR Ha IIOCKOCTh M HaoGOpoOT. OTa
sajiada Jie/IUTCA Ha JiBe 9acTH: Ha PeAYKOMIO JJINH W Ha peIyKOHI0 Ha-
npaBlieHAd, T. . OepeHOC JANHeHHKX W YLJAOBLIX 2JeMEHOTOB.

Penykpgmaa anomE .

sgech S — AIAHAa Ha ‘IVIOCKOCTH; s — [JHHA Ha BJUIMOCOHNE, Ym —
cpegHAA OpAEWHATa; Ry — CpefHAMIl paaMyc KpPHBH3HW A CpefHei
HIEpOTH B Ay = y, — y,. B norapndmmweckoM BHpEe d)opMyna A
'rpuanrynannn 1 Kiacca salMCHBaeTCA TaK:

lgS=Ig s—f—?(lg my+4lgmm4-1g mg),

rae olosHaveHO

Ipasenernas $opmyna upnmnne'rca B TpHAHTyAanun { KJlacca;
I8 TPMAHTYIANEA 2 KIacca U CIUIOMHHY ceTed Gopmysa mpAMeHAETCA
B BAfe

2
Rm
Jdna BBeleHAA MOMPaBOK B CTOPOHEI uonnronoue-rpnqecxmx X008
nonbayrorcn PpopMyroit .

, Sys
AS=3rs

e AS — nonpaBKa, S — pAmHAA XO0Ha. Be:m-mau 5(,,1/21'1’2 na;o'rcﬂ
B TabnAOmax o0 APrYMeHTY Ym.. - _ .
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Penyruus nampapnenmii (pnc, 11.4.18). Jlaa BuYACIeHUA pemyK-
THH HaOpaBJeHm# crymar PopMyint’

Az, Ay » Azyd tmWmyYm Ay,
‘31=m‘9 (!/m——ﬁ—)—P GH#:,n-I_ m';g;’;: o’

Az, Ay . Azyd tMa 5, Ay
&== 3r, ° (”’"+T)+p G — g 0"

JEpeKnAOHHNe YIAM OpAMOro @ o6paTHOro HampaBieHHE mocne
moaydelnda Y H § BHIACAAIOT Mo GopMyaaM

oy =A;—y1—b, oty = Ag— Y5 —03.
]
4
Cucmema B
0° son
S a
o e
A
Puc. IL.4.18 Puc. 1L.4.19

Jdaa rpuaETyaAnER 2 Kracca POPMYIH ANA PefyKUMH HampabJe-
HHHA OpUMeHAIOTCA B BHIS :

Az,
=gzt (1m =)
Az, Ay
b=t (i + ).

Iaa tpmanrynanmn 3 Koacca H COMIOMEHX ceTell PeiyKNUN Hampa-
pieHAEs PRRMmcAgioT Oo (opMmyre

= Azym 0"
m

KouTponeM BHYFCIeHHH PeyKNOWH CIYKAT TeoMeTpHYECKOE yCIO-
pue, 9To0N CyMMa DONpaBOK YTJAOB B Ji06G0# saMKHYyTOH ¢urype Ghiia
pasHa cdeporgnmueckoMy H30HITKY 3T0H (HIYpH, B3ATOMY ¢ 00paTHHM
3HaKOM.

IlepestraBcnenne KoopguHAT M3 OfHOH 30HuI B Apyrylo. Ha mpak-
THKe Upn UpPHEMeHeHHH OpoeKudam I'aycca — Kporepa Bo3HHKaer Baa-
JAada — NepeBHYACINTH KOOPAMHATH, JaHHEe B CHCTeMe ONHOH BOHHI,
B APYTYO 30HY, cocenmiolo. Ilpm manmyna mecTurpanycHoit ¥ Tpexrpa-
DycHOIl 30H TPAXONHTCA IePeBHITACAATH KOOPIAHATE H3 IIeCTUTPalycHO
80HH B WECTUTPAAyCHYIO, M3 WECTHIPaAycHOE B TPEXTPaAyCHYIO H W3
TpexrpajaycHodl B Tpexrpagycnyk. UTo6H yMeHBIIATH CAYYaH OepeBH-
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qnchAelnn KOOPAHHAT, yCTaHOBJeHA CACTeMa (IIePEeKDHITIIA 30H», a AMeH-
HO: 3allaJIHafA A BOCTOYHAA 30HH B3aEMHO UepeKplBaiorcd Ha 30’ no
noarote. B cThike 80H, B moJ0ce «OePeKPHTHAY, KOOPAMHATH HYHKTOB
HatTCA Kak B 3a0a/{HO, Tak I B BocTouHOH cicreMe (puc. 11.4.19).

IlepeBrIaAcieAns KOOPUHAHAT BHIONHAIOT o Tabammam. Tanux
Tabany MHOro, HO HanGoJee yHMBepcaabHHW «Tabaunst pisa mpeobpaso-
BaHAA NPAMOYTOALHWX KoopawRat™ (1952 r.) A. M. Buposma u
B. H. Padnnvosrnya. B nux dopmMyan ajis BulancleRNsS UMeOT BAX

Tp=Xo+alAy-+bAyt+-c,
Yo=Ay+ay Ay+by Ay2t-cy.

B 1abanuax no aprymenty z, maHe: Yo, X, @, a;, b # b,, M0 ap-
ryMenTaMm z; 4 Ay — ¢ 1 ¢;.

C momomp0 3TuX TalJWI MOKHO HePeBHIYHCIATH KOOPAHHATH
A3 O/iNO0i UIeCTHIPAAyCHOil 30HE B JPYTYIO H N3 IDeCTArPAAYCHOH B TPeX-
rpagycHyio u HaoGoport.

TaGanus 1A o0palioTKn reoge3udeckHX cereli B NpAMOYroabmbIX
rxoopauHarax Iaycca — Kprorepa. JliiA NPaKkTA9eCcKOTO NpUMEHEHMS
npoekniun u Koopausat Iaycca — Kprorepa 8 CCCP cymectsyoT pas-
AuvEble TaGIWNE, TlaBHeliMne W3 KOTOPHIX CJeAYIOIUIE.

1. ®.H. Kpacosckunit u A. A. HaotoB. «Tabnuun
mAA BbIYHCIeHWA KoopauuaT Iaycca — Kplorepa B mpefmelax mmipor
or 30 no 80°% (1946 r.).

2. «Tabanuu aixa BLYHCIEHHA MIOCKUX KOHPOPMHBIX KOOPTHHAT
TFaycea B mpegenax mmpor or 30 go 80° (1958 r.), cocTaBieHHbIe mOf,
pyrononcreoM [, A. Jlapumna.

I1.4.9. IToHATHe o0 ApPYrHX KOHPOPMHEIX NPOEKMHAX

Bo MHOTHX eBpomeiiCKHX, aMePUKAHCKMX, a3MaTCKEX H adpakaH-
CKHX CTpaHaX NPHMeHSIOTCA Apyrie KOHQOpPMHBIE HPOEKOWH IIIHLCO-
MAa Ha IUTOCKOCTB, KOTODHE MMEIOT CBOM LieEHBle cBoiicrBa. HamGoiee
paclpocTpaeHHHMH B3 STAX HPOeKUUi ABNAlTCA KoHGOpMHAA KOHH-
ueckas npoexunsa Jlambepra m crepeorpadmyeckas mpoexuua Pyccuas.

Ilpoexunsa JlamGepra upmmenserca B CIIA, Kamape, ®pannnm,
Mercurke, npoexkums Pyccmias — Bo @paHumn, Wcnmannmm, Beasrmm.

Ipoexnonna JlamGepra ymno6ma gaa crpaH, BHITAHYTBIX
no napamiens He6onbImoi MUpOTHOH moiocoit. Hawano KoopamuaT
suibupaoT B ToaKe O, och abcupicc HaNpaBAAIT Ha CeBep IO OCEBOMY
MepuAHMaRy; OCh OPIMHAT — W0 KacaTeJbHO#i K m300pa)keHMI0 mapai-
nenn Kacagua (puc. 11.4.20). Macmrab mo sroii mapaiienn OPAHAMAIOT
paBEKM anbo enusmme, arGo 0,999.

IInockpe KOOpAHMHATH H CONNMMKEHHMe MEPAIMAHOB Ha HAOCKOCTH
BEITACHAOT 10 GopMyIaMm

y=(po—d)sin¥, r=d+tytgr, Y =(L— Lo)sin By,

rae By — mmpora napajxienn Kacamua; Ly — M0aATOTA 0CEBOTO MepH-
n@maHa, a pg = Ng ctg By.
JTupexuuoHunii yroa BeanAcAA0T N0 dopmyde

a=A4A—y+9,
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e A — reofieandecknii asmmyr; O — peaykuna  HampaniecHAA
(puc. 11.4.21). : . )

Konngecxne npoekuun ceponga XapaKTepH3YIOTCA CI0KHOCTHIO
peayKumoHuoil 3agauu. B mpoekunn JlamGepra penykuwH B RIAMHY
U [1anpapjeHne BLIYHCIAKT MO BechbMa CAOKHLIM ¢opmymnaMm. IToaromy
9Ty UpPOeKIMI MeJecoo0pasHo NMPEMEHATH B TeX CAyYasAX, KOTga We
TpeOyerca CTPOroro ydera pelyKIlHii.

by

Puc. II1.4.20 Puc. I1.4.21

Hpoexmma Pyccmas ynobma pua crpan, HMeWMRX
TCPPUTOPHUIO KPYTIOTO OYepPTaRMA. 3a HaJaJo KOOPAMHAT B 3TOH WpOeK-
A OpPHEAMAIOT HEeHTPAJABHYI TOYKY H3o0paxkaeModl TeppHTOpWHH,
8a ock abcuucc — oceBoM MepuanmaH. AGCILIICCH TO9eK OCEBOTO Mepm-
IMaHa BWYHCIIOT HO dopmyie ’

§
Ty=2Ro tg SRy

rae Ro — cpemumit pasmyc KpUBHSHH Hadaja KOOPANHAT, s — Ayra
MepHMaHa MEKIY MNapajieldbl0 HaZala KOOPDEKMHAT W Hapalielibio
JAHHOH TOYKH.

IIpAaMoyTo/ibHEEe KOOPIUHATH z M y IO FeONe3MYecKHM KOOpAHHA-
TaM B u L BHYncagior mo ¢gopMymnaMm

zp=a; AB+ay AB> o312t a4 AB3 . . .,
yR=b1l+b2ABl+b3 Ale+b4l3—|—, ..

KoapduupenTsr a; 1 b; upm sagaHHOM Hadajle KOOPAMHAT — II0-
CTOAHAME 9HcHa, a AB @ | — pasHEOCTH HIMPOT H JOJAr0T OT Havajia Ko-
OpAMHAT H 0COBOT'0 MepUAWaHa. ITH (OPMYJIH Ha3HBawTCA GopMyramMa
¢ NOCTOAHHEIME Ko3pdnnmenramu.

Ecam coBMectuTh Hadalo KoopauHar laycca — Kpilorepa ¢ mHa-
JanoM KoopamHaT Pyccmia, TO 3aBHCEMOCTE KOOpOMHAT BRIPA3WTCA
dopmynaMn :

3 Zgy?

g a¥g
R=%¢tgp — Ry T v
Ygr} v
Ya=Vet Jm — @Ry T
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roe zg, yg — KoopumEatel Taycca — Hpiorepa; Ry, — cpepHmii pa-
ORyc KPHBA3HW B Hadajde KOODAWHAT.

BenaawHE pegyKouid B AAEHBI W HaOpaBlIeHHA B mpoekuma Pyc-
CHJA MeHbIIe, 9eM B npoemmn T'aycca — Hpiorepa.

HaopuMmep:

npoexnwAa T'aycca — Kprorepa npoexuuda Pycemna
" SYh $ (Y + %)
Peayxuna gans 2R3 4R
Azymp” (Z2y1—T192) O°
Penyxnaa HanpaBieHHA 2R3 Ay .

Taxkum o0pa3oM, ACKajKeHMe [JIFH B HeloM B IpoeKunm Pyccuis
HECKOJBKO MeHBbIDe, %eM B HpoekIAE ['aycca — Hplorepa; peaykousa
B HaOpaBJeHRMM B Opoeknmm Pyccmiia mpEMepHO B fiBa pa3a MeHbBIIe
penyxinn B npoeknun I'aycca — Hprorepa. Onmaxo mpoeknua Pycemasa
OPHUTOfHA AJA OrPaHAYeHHHX TePPHTOPHIA OKPYIJHIX OYePTaHWIl, TOTAA
KaKk mnpoexmEa laycca — Hpworepa Mojxer OPHMEHATBCA HIA BCErO
8eMHOTO WIapa.

11.4.10. Jaddepenumansubie hopmyan

@®opMynb, 10 KOTOPHM BEAHCIAITCA OONPABKA K TeOIe3uIecKuM
KOODAMHATaM 3a W3MeHeHMsl MCXOOHMX JaHHWX, KaK, HaOpEMep, Ha-
"albHHX KOOPOWHAT, a3MMYTOB, [JINHH Teofe3dmYecKoil JIHWE @ Oapa-
MeTpOB OPAHATOro pedepeHI-DIIHICONNA, HasHBaTCA n AP Pepe H-
unadbHHMHE Gopmyuaawmu Pasamsaor nuq)-{)epennuanbuue
dopMyan mepeoro m BTOpOro pofa, DpPHYEM HePBHe YIHMTLIBAKOT H3Me-
HeHAA Teofe3NdecKAX KOODHMHAT, a3UMYTOB H réoie3WdecKHX JABMHH,
BTOpEle — IIapaMeTpPOB BJJINICORAA. ’

Jnddepenmuansanie Gpopuyinni nepeoro pona. Ecanm wamesrmracs By
Ba dB,, L, ma dL,, A; Ba dA, B s Ha ds, TO W3MeHeHAA KOOPAHHAT
BTOPOr0 UYHKTa BRIYACIAIT IO d)opMyJIaM

dBy= dBl-l—b——b '8 Bm

20” :
+l 2pll dAlt

ctg Am
sin 2B mp” T 20" ddy,

dAy,

dLy=dL -1 _—+z

dAy=t dT--{—t 4B

rie b, ! @ ¢ — pasHoCTH mMEpOT, HOJArOT H A3NMYTOB. OTH (hopMyam
UPATONEH [JIA PACCTOSHAR mopsaaKa 25—30 KM, T. e. IAA TPHAHTYIATWH
{ raacca. Brrancinerms no atuM GopMynaM cCAenyeT BeCTH ¢ yAep:HaHAEM
YeTHpPeX-NATH ReCATHIHEX 3HAKOE.

uddepernpansansie dopMyast BTopore poja. Ec.vm H3MeEHIACH
napameTpm OpHHATOro pedepeHn-3AaMNCOA7ia, HaOpEMep ¢ Ha da
H o Ha do, TO HONPAaBKA K reOfe3MYeCKHM KOODAWHATAM BHYHCIAAIT
mo dopMynam

8By=—1b {% —(2—3sin? By) da}‘.:
da . (d .
0Ly=—1 {T‘I-Slﬂz B da} ’ . BAg=— t iTa .—i-‘sm‘2 By, da} .
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9t popMyisl. TOTHH RO Beauann e?d, e?l, ¢%l, Tae ¢? — KBaapar
SKCUeHTPACHTETA BJIJHICOAAA, Il WPATONHE! IJA TPHAHTYAANUM 1 Kaacca,
ecan ee cTopoHH He mpeBumalor 25—30 KM. Bruumciaenrne BepmeTca
no atuM GopMynaM ¢ yjeprkaHWeM JeTHIPeX-MATA JeCATHIHHIX 3MaKOB.

Ecau reopesndecKne KOOPAWHATE KOHEYHOTO NMYHKTa A3MEHHJIHCH
Ha BeanguHu dB, 0 dL,, TO H3MeHeHHA reofe3mdecKOH JIHHILNI H ee
43AMYTOB B KOHEUHHIX IYHKTaX BHITACAAIOT OO $opMynam

ds = M, cos Ay dBy— N4 cos By sin A, d Ly,
sdA =M, sin Ay dB,— Nj cos B2 Ccos Ag daL,,
sdAy= My sin Ay dBy+ Ny cos By c0s Ay dLs.

ABanormadele GOpMyNH NONYJAlOTCA B clydae, eCAN H3MEHHIUCH
Teofle3dYeCKAe KOOPANMHATH MepBOro MYHKTA; B 3TOM CJlyvae MeHAIOTCH
uHgexcH 2 Ha 1.

Ecanm pmomycTuth, 9YTO OXHOBpeMeHHO H3Menmanch B, Ha dB,,
B,na dB,, L, ra dL, n L, Ba dL,, To U3MEeHeHNs reofe3Ndeckoil JAIAHA
U ee a3NMYTOB B 3THX HYHKTaX BoIpasaTcA QopMylaMu

ds=— M, cos Ay dBy— M5 cos A; dBy— Ny cos B; sin Ay (dLy— dL,y),
s dA1= Ml sin A, dBl+M2 sin A, ng—Ng cos By sin Ay (dLg—dLl),
dA2= Ml sin Ay dA1+M2 sin A, ng—}—Ng cos Bg cos A (sz— dLl),

rie M — MepufmaHHEHI pagHyCc KPHBH3HE; N — PajHyc KpHBU3HL
IepBOro BepTAKala.

~ Ilpm Buanciennax dB m dL noMKHH GLITH BRHIPaKeHH B pajHaHaxX.
Bumenpupenenase $opMyan OpaGINKeHHNe, B HAX BMECTO NpUBejeH-
HOU J/IAHE Teo/le3NTeCKOA NMHUY BCIOAY IPHAATA caMa JUIAHA reOuesw-
decKoil NHAMH. Pa3sHOCTh PTHX AJHMH — MalaA BeJH4YHHA TPeTbero HO-
panka. CienoBatensHo, 5TH GopMyJaH DPUMEHMMB A TPHAHCYIAUUA
1 xnacca, ecnm ee cTopoHH He mpeBHmaT 25—30 KM.

I1.4.11. Yraoneume OTBecHON JnAmm

B Kakmo#l TOUKe 3eMHON NODEPXHOCTH YIOJd Me[y OTBECHOH Jd-
BHeHd H HODMaJbl0 K MOBepXHOCTH pedepeHL-aIIHNCORAA HAa3LBAETCA
aCTPOHOMO-TEOIe3UICCKIM YVKIOHEeHHAEM OTBECHOIM
anuuu Jlpoeknmm sTOro yria Ha IJIOCKOCTH MeDHEfHAaHA H HEePBOro
BepTHKaja Ha3KWBalOTCA KOMIOHEHTAMH YHJIOHGHASA OTBeCHOH JHHEM
B MephHjdaHe H IepPBOM BepTHKaje. UTOOM oNmpefeldTh YKIOHeHHe
OTBeCHOll JAHNA B JaHHOA TOYKe B IVIaBHHX MA0CKOCTAX (MepH/IHAH
¥ NepBHIi BepTHKal), HY)KHO 3HATb aCcTPOHOMHYecKUe H reofe3HUeCKHe
KOOpAMHATH 3TOr0 OYHKTA.

YKI0HeHHe OTBeCHOM JHRNH B MepHAMaHe BRYACIAKNT 00 dopMyne

E=¢— B—0,17H 5in 2B,

Ifie ¢ — AcTPOHOMMWYeCKasA IMMPOTa.
YKIOHeHHS: B HepBOM BepTUKalle BHIACIAKT N0 (opMyae

N=(A—L)cosQ,

Iie A — acTpoHOMHYecKad JOJrOTa.



YKnoHeHAe OTBeCHOH JIAHARN

u=VEnE =V (@—BP+[(A—L)cos g7
Baunnue ykaoHeHWA OTBeCHOH AMHAKM Ha aCTPOHOMHTeCKHE asAMYT
onpegennerca dopmynoit

a—A=(A—L)singp-

Esind—mncos A

tgz
rie A — reofie3amueckHii a3HUMYT; z — 3eHHTHOe DPacCTOAHIEe Teofe3n-
9eCKOr0 WmYHKTAa; of — ACTPOHOMHYeCKHH a3HMYT.

13 3T0ro0 ypaBHEHHA MOKHO
OONyanTh HOpMyNy IIAA BBIM-
CIeHHA T € 0N e3 U IEeCROro
asuMyTa

A=a—(A—L)sing+4-
1 Ncos A —Esin 4

tgz

IMonyyennuii n3 atoro ypa-
BHEHHA TeONe3NYeCKHil a3HMyT
Ha3bIBaeTCs Aa3UMYTOM
Jlanmaca, a ypaBHeHme —
ypasHernneMm Jlamaa-
ca. Bropoit uiren ypaBHeHMA
Jlanyaca MaJl B PABHHHHOH MECTHOCTH M, KaK LIPABHUJIO, €X0 OPH BHIYU-
cnennu asumyrta Jlamaca He yYHTHBAIOT, IDHMeHAA (GOpMyJy B BUMIe

A=a—(A—L)sing.

910 ypapHeHHe MMeeT O4eHb Ba)KHOe 3Ha9eHHe AJIA Teofe3WuecKUX
paboT, OHO flaeT BO3MOKHOCTL HepedTH OT acCTPOHOMHTECKUX a3MMYTOD
K reofie3UdecKuM.

JlannacoBsl a3WMYTLl WOJNYYAalTCA He3aBHCHMO HNPYr OT Apyra
U UpefHa3Ha9eHHl AJA KOHTPOJIA YIAOBHX H3MepeHNH B TPHAHTYIANUA,;
OHM NMCTIOAh3YIOTCA HPHE YPADNMBAHKA aCTPOHOMO-TeOMe3HIeCKUX CeTeid.

Teonesndeckoe 3eHHNTHOE paccTOAHHe ONpeneisfercA (HopMyaol
(puc. I1.4.22) )

Puc. I1.4.22

Z=z-+EcosA+nsin 4,
rae Z — reofesMyeckoe 3eHHTHOe pPacCTOAHME; Z — aCTPOHOMHYecKoe
3eUHTHOE DaccTOAHHeE. :
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1II.1, OBIIUE HIOJIOKEHHUA
O TPHAHI'YVIAIIUA U TPRIATEPANINM

3. C. Xaunos
A, TOCYTAPCTBEHHASI TEOJE3HNYECKASA CETh CCCP

1II.1.1. Obmmue ceenenuna. Kaaccndaranma cereit

FTeoneamdecKasna ceTh DpeAcTABAAST c0GOA COBOKYNMHOCTH
OyHKTOB Ha 36MHOH HOBEPXHOCTH, AJA KOTOPHX N3BECTHH IIAHOBO®
OoNoeEN9 B H30paHHOHR CHCTeMe KOODIHHAT U OTMETKH 8 NPHHATOR
CHCTOM@ DHICOT. OTA OYHKTH pacdo/araioT Ha MeCTHOCTH [0 3apaHee
COCTABJIOHHOMY IIJIAHY H OTMeYaloT CUEINIaJbHHMA OO03HABATENbHEIMH
sHAKaMH.

OCHOBHEIMA METOJAMA CO3JAaHMA IJIAHOBHIX reofesHIecknx cered
ABNAKTCA TPHARTYJIANHA, NIOJIMIOHOMETPHA, TpHaatepaudmsa. daun
co3maHuA KapT MacmTaba Mesabde 1 : 100 000, ocobeHHO B HeOGHATHX
mectax (ADKTHKA, ABTADKTHNA O Ap.), MO3KeT OMTH HCHOAB3IOBAH ACTPO-
HoMmgeckHd Merox. JnA ofecmedenna cwreMoR Macmraba 1 : 25 000
A MeJbie YCUEMBo MpAMOHAITCA PaAHOreoJe3HIecKde MeTOHH! €o3fa-
HHA OUNOPHBIX ceTel, a NJIA pas3/HYHLIX CHENAAIBHEX Hemeil (CBA3M
MaTepHIKOB, OCTPOBOB H .p.) — METOOH (KOCMHYeCKOE Teofeanm»
¢ ACHOAB30BAHHEeM HCKYCCTBeHHRIX CIYTHHKOP 3eMin.

ITpn co3maERE BRICOTHHIX TeORe3HYecKOX CeTeH OCHOBHBIMI SIBJIA-
I0TCA MeTOABl TeOMeTPHYeCKOr0, TPHACOHOMETPHIECKOTo H 0apoMeTpH-
9eCKOro HHBEJHPOBAMUSA.

Teomesugeckne cerm CCCP monpasnensorca Ha [9]:

1) rocymapcTREHEYI0 reofesnIecky0 CeTb;

2) reofesNdYecKHWe CETH CrYIeHHA;

3) cheMouHmIe CeTH,

Tocynapersenman reoge3nyeckada cetb CCCP COyKET JJA DLINOI-
HenuA HayIHLIX U HAYTHO-TeXHMYecKkHX zagal. Oma ABAAETCA IIaBHOM
reofe3dYeciofl OCHOBOH TomorpadUUecKHX CLEMOK BCeX MacmTaGos
H JOMKHA YXOBJIETBOPATD PA3AMYdHEIM TpeGOBAHUAM HAPOJHOTO XO3AM-
crBa M 0GOPOHKE CTpaHLIL.

TocymapcrBensas reomesnueckad cers CCCP cocromr uma:

a) cereli TPHAHTYJIAUUH, HOJMTOHOMETPHM K TpmilatepanEm 1,
2, 3 ® 4 raaccos, pa3THIANIAXCA MY €000 TOIHOCTHI0 A3MepeHHA
YrioB H NIMAME, NJIAHOH CTOPOH H NMOPAKOM HX Pa3BUTHAA;

6) wupexmprux cereit I, II, III, IV Knaccos.

. 887



3fecs paccMaTpHDAIOTCA IIaHOBHeE reofedmdeckue cern. CxeMa
H paaBuTHe BLICOTHOLO OGOCHOBAHAA W3TOMeHH B mofpaspgeie II1.7.

O01meTpHHATEIM OPEHIUOOM HOCTPOeHAA TOCYHAPCTBEHHOH reoje-
8HYECKOM CeTH ABNAeTCA Mepexon OT 00Mero XK TacTHOMY, OT BHICIIEro
Kiacca K Hm3meMy, Taxoji npHHOEN I03BOJAET GHETPO pPacupocTpa-
HUTh €IUHYI0 KOOPAHHATHYK CHCTeMY Ha 0oJbulMe PaCCTOAHEAM.

T'ycrora MyHKTOB rocyjapcTBeHHOH CeTH pPerTaMeHTHPYETCH COOT-
BeTCTBYIOIUMM HACTPYIIUAMA I yCTAaHOBJeHA B CIeQYIOMEX pa3Mepax:

aaa ceeMok B MacmTale .1 : 25000 m 4:100Q0 — 1 ODyEKT Ha
50—60 Km2,

paAa cneMoK B Macmrabe 1 : 5000 — 1 wmymkr Ha 20—30 KM?2;

aaa cneMox B mMacmrabe 1 : 2000 m xpynHee — 1 Dynxr Ha H—
15 nm2.

Hopva naorHocru 1 mymkr ma 50—60 kM?, Kak mpasimio, cospa-
eTcs mocTpoerRdeM cereil 1, 2 1 3 naccos. B TpyaHopocTynHLIX paiiomax
yKasagHafd TYcTOTa OYHKTOB MoKeT ORITh yMeHbHIeHA, HO He Goxee
ueM B 1,5 pasa, ofEaKO B 0coGo Taxenmx paiioHax (6osora JamapHoit
Cn6upu, TOpHEE MACCHBH, MOKDHTHE DeUHHMH CcHeraMm) MIIOTHOCTS
NYHKTOB YCTaHABAWBAETCA B KamIOM KOHKPEeTHOM CIY4Yae OTAEJbHO.

B roponax ¢ HaceleHnmeMm He MeHee 100 000 ;xuTeseil H MIOMaNLI0
He Menee 50 KM? 1 nyAKT HOKeE IPUXOAATHCA B CpefHeM Ha 3—15 wM2.
B caywasx, Korfa IIoNab Ieofe3HYeCKOro OGOCHOBAHHA He HpeBH-
maer 3000 kM2, muorHocts 1 DymKT Ha 20—30 xM? paspemaeTcA co-
3MaBaTh TOJNbKO COTAMH 3 Kjacca, a IIOTHOCTE 1 TYHAKT Ha 5—15 kM2 —
TONBKO COTAMH 4 Kjacca ¢ DOCIeAYIOmell HPABA3KOA K CeTAM BRICIEro
Kiacca IO Mepe PaspaTHA HoclefHEX. B momofHEIX caydasx B ceTAx 3
H 4 KIacCOB H3MepAIOT He MeHee ABYX GaaHCHHIX CTOPOM ¢ TOIHOCTHIO
He Meree 1 : 200 000 I an1A OPHEHTHPOBAHHA CeTH ONPeNeJAlOT acTpo-
HOMIIeCKHA® ASHAMYTH.

IMnomans P, ofecmeumBaeMas OfHMM OYHKTOM CeTH, IOCTDPOEHOO
H3 PaBHOCTOPOHHAX TPEYroJABHAKOB, MOKeT OHTh DpROAWKEHHO BL-
pa:keia Qopmynoit B. O. [Tapnosa

V3
P =— s2=0,87s2,

Il yopomeHHHX IOACYeTOB MOKHO NPHHEEMATh P = 52, rie s —
RIMHA CTOPOHK CeTA (PACCTOABHE MeSKAY CMeHHHIMM DYHKTaMH).

Tocynapersernas reopesmdeckan ceTs CCCP cosgaeTrcs B cootnet-
cTBEM ¢ URCTpYEnmell 0 DOCTPOSHHE TOCYAApPCTBeAHOH reoneamveckoi
cern CCCP [8], ocEoBammoii Ha coemwanpioM «Ilonosxermmy 1954—
1961 rr. TowHOCTH 3T0it CeTH NO3BOJIAET YBOPEHHO HCIOJAb30BATH €O
s 000CHOBABHA CHEMOK BIIOTH Ao MacmTaba 1 : 2000 m xpymnee.
Opmaro Ba TeppATopun CCCP coagaEH 3maumTensHHe ceTH M mo «Oc-
UWORHEIM NoNoeEmaAM» 1939 r., paccuMTaHHEe IO TOYHOCTHE Ha Mac-
mrab cheMor 1 : 10 000—1 : 25000 u Meanue. OHm mepeKpHBajuCh
HOBOM CeTHI0O TOJNLKO B TOM CIydae, eCIA WX TOYHOCTh M MJIOTHOCTh
HYHKTOB He YAOBJETBOPANY TpeGoBaHMAM npefcToAmux pabor, mpm
BTOM IYCTOTa HMYHKTOB AOBONHEJIACH 10 HeoOXOMEMO HIOTHOCTH BCTaB-
KOl JIONOIHNTeNBAKX MYEKTOB COOTBeTCTBYOmeli TouHocTH. OcHoBHLIE
XapaKTepHCTHRNA ceteif, Docrpoersrx mo «[loxoxennio» 1939 r., opu-
BefieEN B Ta6a. II1.1.1.

B BsaBucuMOCTE OT YCAOBRIl MeCTHOCTA F SKOHOMMYeCKOH meJe-
coobpa3EocTd HpUMEeEASGTCA TOT WIH MHOA MeTOJ CO3JIalEA rocygap-
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CTBEHIOA Trcofe3ndecKoil ceTm (TPHARTYJALHA, OONMIOHOMETpPHA,
TpuaaTepanua AR HX coderasnA). Ho )0 cax mOp OCHOBHEM METOROM
NOCTPOeHAA IJIAHOROH TOCYRAPCTBEHHOH CeTH OpeEMYINecTBOHHO
OCTaeTcA MeTOJ TPHAHTYIANNA. MeronH OondroRoMeTpmd M TpmaaTe-
panEn OpOMEHAIOTCA N0 OPHEONOY B3aUMO3aMEHAEMOCTA ¢ TpHaHry-
JAAOHEel COOTBETCTBYIOMEro Kaacca i RelyTCA IO cXeMaM A DPOrPaMMAM,
paspabaTHBaeMLIM B KAKAOM OTHETLHOM clydae ¢ Y4eTOM (n3mKo-
re%rpasimqecxux. TeXHPKO-9KOLOMIIEeCKNX T JApYrHux yciopuil paiioba
aborT.

P Tpaanryaaoua i wxnacca. Tpuamryaamma 1 xiaceca cTpourtca
B DHE6 ACTPOHOMO-TeofeamdecKoil cetd 1 Kiracea, KoTopasg coBMecTHO
€0 cOJNOMHOR rpaBUMeTPHYecKoll cheMKoH mpaspala ofecmeduTsh pelme-
HAe OCHOBHBIX HAYYHHI 33744, CBA34HHMX ¢ oOpefeneEdmeM (opuu
T pa3MepoB JeMIH, a TaKiKe C H3YTeHMeM BeKOBHX IDI:KeHMi W yedop-
Manmil seMHoif Xopu. B To e BpeMA oHA fABAAETCA TIABHOH OCMOBOH
Pa3BATHA TeOfIe3NTECKNX ceTell MOCAE[YIOMMX KIACCOR M HMeeT Lelbio
pacupocTpaEeHle efMNIOH CHCTEMN HKOOPAHHAT HA BCI0O TeppPHUTODPHIO
CCCP. IlocTpoende ee oCYMeCTBIGHO ¢ HAMBLICIER TOYHOCTHIO, /0~
CTYNHOH COBpPEeMeHHOMY mnpHOOpOCTpOeHMI0, W DpH HCMONLIOBAHMU
BCOX BO3MOKHOCTeH THlaTe LHO OPOAYMAHHOH MeTOJIHKH H3MepeHni,
Cers 1 1nacca ofpasyer cHCTeMy IOJWIOHOB B8 3BeIbeB TPRAHIY/IALMH,
Kajkgoe M3 KOTOPHX He mpeBumaeT 200 kM. IlepaMerp moauroHa’ mo-
panka 800—1000 kM. 3BeRbA (PAAH) TPHAHTYJAALAN DO BO3MOKHOCTH
pacmolaraloTca BAOJNL MepHAUANOB H mapajieiei. ,

Troosoit ¢HTrypolt, 13 KOTOPHX NOCTPOSHE 3BeHbA TPAABRIYJAUNA,
ABAsETCA TPEYTONbLHAK, GAMIKAR K panHOoCTOpORHeMY, OHAKO RCTOAB~
80BAMNCL H lcomﬁnnamm TPOYTOJbHHKOB, Te0fe3AYeCKAX YeTHpeX-
YrolbEOKOB M NEATPAIbHHEX CHCTeM. B MecTe IepeceueHHA 3DeHBEB
(ax XoHpax) m3MepeHH Ga3HCHLIC CTOPOHK HIH pPachosioyKeHH (aaucALle
ceTH, NOCTPOEHHHWE 1A OOpefeieBHA MJIAEW BHXOXHOH CTOPOHH,
saMeHAOMeH OasAcHY0 CTOpORY. B sToM ciaydae Hamepen Gasmc pum-
nol0 He McHee 6 KM ¢ TouHocTsI0 mopafgxa 1 : 4 000 000, Ha ofomx
KoAmax O0as3ucCHRIX CTOPOH (BHXOAHWX CTOPOH) ONpeRENOHH NYHKTH
Jlanzaca (acTpPOHOMUYUECKA® ONpefeleHWA WIHPOT, NOATOT B add-
MYTOB), .
B orfienbHEHX paiioHaX B3aMeH NONNIOHOB, 00pasoOPaHHRX 3BEAb-
AMA TPHAHTYAALAN 1 KJacca, NOCTPOeHA CIJIOMMAN CeTh TPHAHT Y IANNE
1 knacca. BaancnoHe cTopoBW m DYEKTH Jlamaaca B Heid ompefienaedht
opnMepHO uepes 10 cropoH.

OcTajipEEe XapaKTepHCTHKH OOCTPOEHHMA aCTPOIIOMO-TeoNe3nde-
cKoll cern mpmBegedm B TaGa. III.1.1. -

B3aMeH BBeEBeB TPHAHTYJIANNNM CTPOMAHCH BHTAHYTHe 9BeHbA
nonoromoMeTpEM 1 Kiacea (MaxKcMMallbHOe YyjaleHHe OTACIBMLIX
OYHKTOB OT 3aMHEIKalomeid He NpeBumaer 20 kM, a HampapJeHAA CTOPOH
YKNOHAOTCA OT HATpABASHAA 3aMhKalomeil He Gonee weM Ha 20%),
cocroamde He Gonbme YoM u3 10 ¢TOPOR AAmHOW mopAaka 20—25 &M,
MNpepcrapnesne o cxXeMe HOCTPOEENA aCTPOEOMO-TeOZe3WYECKOH ceTH
CCCP paer pme. 111.1.1.

Jlng onpenenemna Bricor 6a3mcoB W AMBEN MONATOHOMETPMH Hag
NOBePXHOCTHI0 SMMALCOMAA, a4 TaKiKe € LeAbl0 H3y9eAHA (UrypH
deMil A ee IpaPATANEOHHOTO HOAA DO BCeM PANAM ACTPOHOMO-TeOne-
amdeckoll cetu CCCP npoBefieEO acTPOHOMO-TPAaBAMETPHYOCKOe HABE-
maposanre. Kpome Toro, n NHCcTpyKnEn [8] BHenenu Bepymme pAnH
1 Kaacca, ABJIAIOMAECA OCHOBHBHIMH JHHENAMH aCTPOHOMO-TPaBEMeTpH-
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gecKOr0o HEBOIMPOBAHHA ¢ 50/ee TACTHIM PAacIo/Io/KeflHeM acTPONYHKTOB
T 0cOGHM rpaBMMeTpHdeCKHM CTyIEHHeM BOKPYF HEX.

KoopmaraT acrpoHoMo-Teofesndeckoil cetn CCCP BEMECIAITCA
B enuHolt «Cacreme 1942 ropa», OCHOBOI KoTopoit ABIsAETCA pedeperi-
saanncons KpacoscKoro, a NMCXOMHKM OYHKTOM — KOOpPAHHATH Ilya-
KoBcLoii oBceppaTopHA.

Tpaaorynanmua 2 Kiacca. TpraArynanEa 2 knacca CTPOATCA
B BUIe CONOMHHX ceTed TpeYrOJALHAKOB, 3aMOXHAIINUX [TOZHIOHE

Yecaabrnesg 3wacru
N w [lynkm flannaca —— CMOQOHT NOAUZOHOMETIPUYU T KAACCS
o §a3yL —— CmopoHa mpuarzynauuu 1 xnacca

Pre, III.1.1

TpEaHryasaoaa 1 Kiacca. OHa ABAsAerca OCEOBHOH OHODHOH Cerwnio,
cayXamel AJNA PasBATHA cerell DOCAOAYIOMNEr0 CIYMEHEA H TIeOfe3d-
HecKOro OOOCHOBAaHMA BCeX TomorpadWdecKHX CHEMOK H O3HCKaH@I
HE)KeHepPHREIX COOpY:KeHRmi. Bmecte ¢ TeM Guarogaps cBoeil eCTKOCTH
H BRICOIOH TOYHOCTH COTh 2 Kiaacca HApARY ¢ ceThlo 1 KiIacca MOMeT
6LTL HMCHONB3OBaHAa M UIA Tedel HAYYHOro McClefoBaHHA. Tpeyrois-
HOKA CoTH 2 Kiaaccl JOIKIH N0 BO3MOKHOCTH HpHOIIKATECA K PaBHO-
CTOpPOHHEM. B 3aBmcmMocTn ot §EaaKo-reorpaduuecKnx ycaoBEE JJIHEB
CTOPOH CeTH TPHAHTYJAOHHE 2 Kiacca KodeGaoTcA B Opefiedax oOT
7 o 20 M, DpHYeM B Ka’KAOM OTHeALHOM cAydae BHGODP MJIHH CTOPOH
nolxeH OWTh SKOHOMEYeCKHM ofocHOBaH,

CeTb 2 KIacca HajeKHO cBfA3aHa ¢ ceTuio {1 Kuacca, THmoBHe cxeMbl
ODUBASKH TPHAHTyAAUAA Ookasamw Ha pmc. II1.4.2. Basmcrue cro-
POHEI pacmoiarajoTcA He peke HeM Hepes 25 TPeyrOJALHHAKOB, LIpHIeM
OnHa 0aspmcHasm CTOPOHA NO/MKHA PACHOJAraThCA NPHMEPHEO B CePefiNHO
nojiuroEa 1 Kiacca H Ha ee KOHIAX ompefeleER OYHKTW Jlaunaca.
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Jipyroe TexHH4eckMe XAPaKTePHUCTHKH CeTH TPHAHTYAsmmA 2 RJIacca
npuBegens B raba. I11.1.1,

Ha pnc. 111.4.3 npesncrapiieHa HanGomee THIMYHAA cXeMa lio-
CTPORHVA CeTH TPUAHIYIAMMA 2 IKMacca BHYTPH Hoimrona 1 Kiaacca
€O crymeH¥eM ee MyBKTaMu 3 Kiacca miaA ofecneueHus HeoOGXOXHMoii
rycToTH DYHKTOB: 1 myHKT Ha 50—60 kM2,

Baamen Ttpuamryasnmm 2 Kiaacca JOIYCKAeTCA IOCTpOeHUE CeTH
MeTONOM WMOJMIOHOMETPHH, AeTaubHad cXxeMa IoTopoil paspabaTh-
BacTCA B K&KAOM KOHKDETHOM Ciydae.

Tpnaurynanna 3 u 4 raaceos. Tpmamrynamua 3 m 4 xiaaccoB
ABJiAeTcA JalbHEIIMNM CTymeHNneM IOCYJaPCTBeHHOU TIeofesHIecKod
CeTH A ueleil RpymEOMacmTaGHOro KaprorpadmpoBanma W obocHo-
BaHHS CTPOHMTEJNbCTBA HHAKEHEPHHX COOpYIKeRHii.

vs A:A
Tpeyzonsrux
Bcmabra 6 .

feodesuvecnui
vemsmexyeonsqun  Been

RN NECMKUY Yeon

Uenauxa mpeyzonsruxol Komburauus uerm-
PANLHOU CUCTIOMSE!
¢ geodeguyecnum
Ve LIDEXY2CALHUKOM

Pue, 111.1.2

TpraEryaamas 3 1 4 KIaccoB CTPOMTCA B BHJE BCTABOL KeCTHAX
CHCTeM MIIE OTHeJBHKX HYHIKTOB B ¢eTH CTAPIUMX KIACCOB ¢ 00A3aTennb-
HWM H3MepeHHeM BCeX TpeX YIAoB TpeyrodbAmKoB. THmoBke cxemu
OOCTPOEHAA ceTell 3 I 4 KiaccoB mOKa3aHH Ha pHc. L1I1.1.4.

Bo BceX cayuaAx paccTOfBME Me[y NYHKTAMH CMOKHBIX CHCTeM,
He CBA3AHHLIX BaMePeHHHMI HalpaBleHAAMH, AOJLKHO OHTLH He MeHbIIO
4 KM B cerax 3 ximacca U 3 KM — B ceTAX 4 xuacca. OcraabHHe Xa-
paKTepHACTEKE ?TAX cerefi mpepcraBieEsl B Tabm. I1I.1.1.

BsaMern TpmaErynanmE 3 m 4 KaaccoB MOjKeT UPOKIAALIBATHCH
ceTh NOJArOHOMeTPHU HIM TPHIATEPAMM COOTBETCTBYNIIEro Kiaacca.
ITonuroBoMeTpHdecAe XORH TPOKJIAAEIBAIOT B BHOe CMCTEM HAH OFH-
HIOYHKX XO0B, ONEpPAIMHXCH HA IYHKTH BHCIIEro KIAcca, NMpUYeM
B XOfaX MeKIY YaIOBMMHU HYHKTAMH M Y3JIOBRIMH JI MCXORHLIMH IYHK-
TaMH JOMKHO ObiTh Me OoJiee IBYX Touek mopopoTa. Hammenpmas cro-
PoBa NOJNBrOHOMETPMH 3 Kiacca JoIycKaerca B 3 KM, a 4 Kiacca —
2 kM. Korpa paccTofAHHe Me3XKY NMYDKTAMH JABYX XOROB JTOJHTOHOMeT-
pun 3 kaacca MeHbIme 4 KM, a A 4 Kiacca — MeHbHIe 3 KM, MeiKny
HAMH NPOKJIAJHBAIOTCHA «HepeMEITKH),

IIyHKTH ceTell Beex KaacCOB MOJIKHH MMeTh OTMeTKH, MojiyueHHLIe
A3 TeOMeTPHYECHOr0 WM TPUTOHOMETPHIECKOro MHHBeJHDPOBAHNA.

Ha myHxTax rocygapcTBeHHOH TreopesMuecKoidl ceTH ycraHaBJH-
BaeTcst 0 2 OPHEHTHPHLIX NMYHKTa Ha paccrogEua or 500 zo 1000 m
(B mecy mHe O6mmme 250 M), B oTHEABHEIX ciyYaAXx B KadecTBe ORHOrO
U3 OpHEETHPURIX NYHKTOB MOKeT OHTh IPMHAT XOPOWO BHAUMELH
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Pue. 1I.1.3

Puc. 111.4.5



€ 8eMJH N0 OCHOBAHAA TeoJeanyecKmii 3HAK MM HOCTOAHHME MECTHBIMH
mpeaMer (Gamin, KoMOKONBLEA, Mederh, ‘(alpminas TpyGa m T. 4.,
PAcTOJIOMKeAAbe HA paccTOAHMH He Gomee 2—3 KM OT JAHHOTO MYHKTA.

Bce OYHKTH rocyfapcTBemHOH TeofesuvecKoM ceTH, A TAaKKe
OpUeNTHPHEe FYHKTL 3aKpPemIATCA HA MECTHOCTH 0060 HaJe/KBLIME
M J0JITOBPEMeHNLMN TO3eMHLIMH COOPYKEHIAMA — OEHTPAMH.

IloMAMO THITOBHIX CXeM M MeTOJOB IIOCTPOSHAA TIeOfe3HICCKAX
ceTeif, yKasaHILIX BHme, mia obecledeHuA pAna AMKeHepHHX paGor,
TpeGylomux o0co60 BHCOKOH TOYINOCTH, paspel@aeTcA CTPOHTH CeTH
CITeLUANBIIOr0 Ha3HadeHHs 00 0cofo paspaGaTHBaeMHM MporpaMMast.
B "kavecrre ofocHOBaHMA pa3NAIHHX pabOT MOrYT TaKie HCIOJNb3O-
PaTbCA COTH, OOCTPOGHHhI® MO MeTONY Treofie3udecKAX sacedex mnpod.
A. H. lypresa [4]. .

Teopeaugeckne ceTH crymenuA. K reofesmgecKuM ceTaM cryme-
HUA OTHOCAT COTH, HNpPOKJIafkiBaeMule AJAA 00OCHOBaHMHA TOMOTrpadmde-
¢KHX cheMOR MacmTabos 1 : 5000—1 : 500 m muH:KeHepHO-Teone3nde-
cxux pabor.

I'eojieanteckne CeTH CTYIUEHAA UOAPas3feNATCA Ha!

a) TpHaHryJIAnAlR 1 o 2 paapsfos;

56)) oMAroHOMeTpUTIecKHe ceTd 1 W 2 pas3pAmoB (cM. WOmApaamen
II1.5);

B) CeTH TeXHH9YeCKOro HNpeJanpopaHnsa (cM. noapaspenx II1.7).

Tpuanryaanmo 1 u 2 pa3pagoB CTPOAT B BHAS NeNoUeK HJIA CIJOM-
HOt CeTH TpPeyroALANKOD, a TaAKiKe PasHOOGpasHEIX 3aceteK.

JlanHa cTopoH B TpHaHryaampE 1 paspaga — or 2 A0 5 KM;
cpenHas KpajpaTHYecKaA OMHOKA M3MePeEHH YII0B, BhYACAeHHAA 0O
HeBA3KaM TpeyroJbHEKOB, — 70 5", HemfAaka B TpeyroasHnKax HO
pomxna npepumath 207, OTHocATeAbHAA omuGKa M3MepeHAA BHXOA-
meIx (GasACHBIX) CTOPOH He AoJHa OuTb Goxee 1 : 50 000, a cropom
» manGonee cmaGost mecre — 1 : 20 000,

B rpraAryasnue 2 paapsaga JuiAEa CTOpOH mpasmMaerca or 0,5
no 3 xM. Cpenmas KBafpaTodecKan ommOKka M3MepeHAA Yrios mo He-
BASKAM TPeYTOJBHHKOD He JOJuKAA OpeBhIDaTh 107, a HemsA3Ka B Tpe-
yroiLROKax — He Goxee 407, ormocmrenapHax omnmbka M3MepeHHA
DBIXOMHAIX CTOPOU lie Jo/okHA mpeeumats 1 : 20 000 m cropor B Hag-
Gomee cnabom Mecte — 1 : 10 000.

¥Yrau B TpeyroinHRKax ceTeil 1 m 2 padpana He NOMKHH OHTB
MeHbie 30° B menouke B 20° — B cHAOMHOH ceTll.

Jua BceX NYHKTOB reofle3ndecHOl ceTH CrYMeNHA ONpelelAnTea
BHICOTH H3 TeOMOTPHICCKOTO MAM Teofe3HYeCKOro WHBeJHPOBALAA.
Bce oHm 3aKpeIUIAIOTCA MeHTPAMH H pellepaMH ¢ pacieToM Ha AOATO-
BPeMeHHYI0 COXPaHMOCTb B coorpercrean ¢ HMEcrpyrnued (9].

Cpemounnie ceTH, CBbeMOuHLIe CeTH ABJAITCA HeNoCPOACTBEHHO
OCHOBOH C¢BeMOX BceX MacmTafoB M pasHMX reojeaddeckdax pabor.
OHa mojpaanendaldTcA HA N Ja HOBH e, NPOKIAAHBacMEHe B BH/I
TeOMONUTHHX H MeH3YJABbHHX XOLOB, FeOMETPHYECKHX CoTeldl ANH pa3-
JIMYHLIX 33CeYeK; B COTH N , CO37]aBacMble NPOJIOKeHHEM BLICOT-
HHX XOf0D HUBEANPOBAHIEM TOPHIOATAJBHBIM JydIoM (TEOOIHTOM
M KANpereieM ¢ ypoBHeM Ha Tpybe) MM TPHIOHOMeTPHTIeCKHM ENBe-
AMpoBaHWeM ¢ HeDASKAME B XOfax I moauronax He Godee: 5 VI oM —
TIpE TeXHMTIecKoM HHBeJEpoBaHum, 10 VL cM — npn BHPelEpOBAHEH

TOPW30HTANIBAMM JydoM # 20 VL en — OpH TPHTOHOMETPHIECIKOM
HWBe/HPOBAHEH, TAe L — [IMHa X0fa B KWJIOMETPAX.
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IIpenennEne omm6KR MONOMeHAA OYHKTOR YPAaBHOHHOro MHIAHOQ-
BOro 000CHOBAHMA OTHOCHTEJBHQ WUYHKTOB OCYAapCTBOHHOM Teonead-
4eCKOH CeTH H ceTedl CrymleHHsA He ROMKHH OpeBWMATh Ha OTKDHITOR
mectAocTE 0,2 MM B Macmrabe OjaHa B Ha 3akpuToi — 0,3 Mm.

dakpemiieHne OYHKTOB ILIAHOBO-BHCOTHOIO CBHEMOTHOro 000CHO-
paAAA  DDPOHIBOJHTCA JONTOBPeMEeHAWMA SHAKAMH B COOTBCTCTRHH
¢ [9] B TaxmM o6pa3doM, 9TOOH Ha KaXkAOM NJaHmeTe OHJIO, KaK Opa-
pHJIO, HO MeHeo TpeX 3aKpelliieHHKX TO9eK (¢ YIeTOM HyHKTOB rOCyAAp-
CTBEHHOH reolieanyeCKOIl ceTH B ceTedl CTymleHMH) DPH CheMKo B Mac-
wrabe 1 : 5000 m opgmoii ToukE — B MacmmTaGe 1 : 2000.

B. IPENBBIYNCIIEHHE B OLEHKA
TOYHOCTH IOCTPOEHHs TEOAE3NYECKUX CETEM

fII.1.2, peaewdncacHne M ONEHKA TOYNOCTH TPHAHTYIALXNR

Hop omeHKo# TOYROCTH HOHAMAIOT MONCYET OKNZAGMBIX CPe/HEX
KBaJpATA9eCKAX OMEGOK PASAMIHEIX BJIeMEeETOR DPOGKTHPYeMbIX HJIH
(daKkTHYeCKE HOMYyYeHHHX OmAGOK NOCTPOSHHEIX reojesnyecikax cered.

O6H9HO pacCMAaTPHBAIOT OITMOKM JJAHE H asNMyTOD CTOPOH, Npo-
JONLHEIE M [OTepeYHHO CHBATH AHarcHajdedf pAja IcoMeTpHICCKAX
¢uryp WiIn ¢3aMEKAOMAX ) JUEARX XON0B, DO KOTOPHM CYAAT O TOTHOCTH
nepenad” KOODPAUHAT,

@QOopMYJH IS OHeEKH TOYHOCTH Pas/HIEKX DJIEMEHTOB CeTH, ABMSA-
fomaxcA PYHKIAAMA AAMEPeHHHX BeJMYAH, HAXONAT OO cnocoby Ham-
MeHBIIMX KBafpaToB, OTKYAa HM3BeCTHO, 9TO CPefHAN KBajpaTHIecKaA
ommfxa ¢yHKuAE YpPaBHEHHEIX BeJUIHH BhHIpa)kaeTcA (opMynoi

mp=p VT‘F- , (111.4.1)

Ipge p — oummnOKa eMEANH Beca, Pp — Bec paccMaTpriBaeMoil $yaxonn,

BenmunHa mp, monyiemHasa no (II1.1.1.), ABnAercs Toveqmodi
ONeHKol craFjapra coorBeTcTByWmeid ¢ymrumu. Ilo Hell MoKHO ompe-
ReINThH BeIHIARY KOBePHTeILHOTO HATePBALA, C 33/IaHHOR HaJeKHOCTEHI0
HaKpLIBAOIIEro AeHCTBUTENbHOE 3HaYeHHe HCKOMOil $ymkmmm: |A -+
+ t «-mgp], The A — oneHKA MaTeMATHIECKOro OMHUAAHAA (yHKINH
N3MepeHHRNX BOAHIMH, MOAyYeHAaA U3 YpaBHHBAHHA. B cetd, cocroameit
He MeHee deM m3 15—20 DyHKTOB, 3ladeHHEe ! ¢ BepoATHocTHi0 0,956
MOsiieT OnlTh MpEIATO paBHEM 2, ¢ BepoaTHOCThHI 0,99 — pamERM 2,6
n BepoaTHocThIO 0,997 — paBurM 3. B ceTAX ¢ MeHBIDEM YACIOM DYHK-
TOB BeJIMTHHA ¢ ompefendeTca Ho TabaunaM pacopenenenna CrhiofleHTa.

YacTo npmE onpepeneHnM OmMGOK paccMaTpuBaeMoOfl (yEKnmm
NPUXOLUTCA YIHTHBATE elle OMUOKH MCXOTHHX JAHHLIX Mycx. DB 2TOM
¢ilydyae obman ommbKa 3acMenTa ceTH m Gymger BLIpasKaThCA dopMynaoil:

m=V mie+mi, . (111.1.2)

3a omubKy efuHEANH Beca OPHENMAETCA OIIAGKA HAMEPEHHHX LeJn-
ann. JIpn yriosHx maMepeHHAX el0 ABAASTCA CPeNHAs KBajpaTAde-
ckaf omubKa uaMepPeHHOro yria MU HAUDABIEHHA, OPY JHIEHHHX
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M3MePeHHAX — CPelHAA KpajipaTHdeckas OmiGKa TPHIIATOR emumLl
JTRHE JWHHA,

"OmubKy eAMHAUE! BecA MOYKHO OOpPeNedNTE H3 YypaBHEHTebLHHK
Bhl'ticlenni# oo dopMyne
P=Vlvrv] , (I11.4.3)

T U — OONpaBKA B HAMEPEHHKEIe BeJAYMHN W3 YPaBHABAHAA; r —
gNCI0 YCIOBHEIX ypapHeHMis NPH YPaBAABAHAK KOPPOJATHBLIM CHOCOGOM

AAH 9Acio mabHTOYHHX M3MepeHHH Ipd YpaBHABAHAY MApAMeTpAde-
CcKAM cuocoboM. -

Puo, III.1,8

Jo ypasHABaHAA |1 MOXHO OOPeAeJHTH MO HEBA3KAM 3aMKHYTRX
$mryp, HanpuMep B TpmaHryidanma — mo gopMyre @eppepo

[wwi
3n °*

p= (11L.1.4)
roe | — cpefRAA KBagpartAYeckad ommOKa HIMePeHHOTO YTAa, W —
HeBA3KA TPeyroldpHAKA; 1 — YACAQ TPeyroJiLHAKOB,

Hpr6amieEnoe 3HAUCHANe OMAGKY e WEAIH Beca OGHYHO H3BOCTHO
I0 YPAaBHABAHAA N0 JHAJOTAYHEM, PAHOS BHIOIHeHHRM paloram.

BriGop rorosnix dopMysn mo oneHKe TOTHOCTH Pa3]MYHHX 3JeMeH-
TOB CEeTH BaBHCHT OT TOT0, K KaKAM N3MePeHHHM BelHIHHAM OTHOCHTCH
omn0Ka oTMHANKE Beca M KaK OHA NMOXYYeHA, a Talkske QT TOTO, B3 KaKHX
TeoMeTpHIecKHX (UIyp mocTpoeHa CeTh I Kark Oyder mWMponogmTHCA
€0 YPaBHHBaHWO,

OOeHka TOYHOCTH 3ICMEHTOB UPOCTOH [enH TPeYroisHOKOB,
ypasHensoif 3a ycaopma dmryp. /lna menu u3 n TPeyroJbHRKOB, H30-
6paskeEnoit Ba puc. I1I.1.5, B xoTOpo& A; B B; — cBu3ynmue yriol;
C| — npoMe)KyTOYHEIe YIVIM; §; — CBA3YIOMHe CTOPOHbI; ¢; — OpaMe-
MYTOUHNe CTOPOHH; b — GasdmcHas CTOpoHa (McXxoguanA), OymeM uMers
clefyomee sHayende OMMAGOIL.

CpelHEHHe KBAafZpaTHIeCKNs OMHEGKH cTOpON

IIpr ypaBHEBaHAA OO YIJaM OTHOCHTeJNBHAA CPeJHAA KBaJipaTd-
WecKad omuOKa AMAHEL CBAAYOMEH CTOPOREI BhIpa;aeTcA (opMyioi

™on _ ™ N2 N 2 Ajctg B
T+ () 5 Dl 4k og Bt g vz B0
1

(I11.1.5)
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rjie Mms, — CPENHAA KBAAPATHIECKAA OmMMOKA CBA3YHOINEH CTOPORN r-ro
TpeyrolbHUKA; my — CPefHAA KBajpaTHdecKad omAOKa HCXOAHOH
CTOPOHH; U7 — cpegHAA KBajpaTHiecKaA omMMOKa WaMepeHHOTO yria;
p? — HHCI0 CeKyH{ B panHaHe.

Bripaxenne %- (ctg? A; 4 ctg? B; + cigd; ctg B;) HasmBaerca

omulKoif reoMeTpHdecKoll CBA3H TPeyroApHAKA MIH «o6paTHBEIM Be-
coM» ero.

- IIpnm DOCTPOREHA TPHAHTYJAIMU  Hanbollee BRITOXHOK (opMoil
TpeyrolsHEAKA HPHHEMAeTCH paBHocTOpomHaa. Jlaa mee ctg A =

= ctg B = ctg C = ctg 60° = 1/]/5, A omufKa reoMeTpu4ecKoH

CBA3H paBHA —i—- , & $opmyma (I11.1.5) npmunMaer BHR
m? mE g, oon :
n __ b P’ \2 2
T —i—(—-p,) T (111.1.6)

IMe n — 9MUCI0 TPeYrOAbHAKOB PAIA OT HCXOXHOME 10 HCKOMOIM CTOPOHI.
INonaras, 9aro ommiKa WCXOXHOH CTOPOHH O9eHh Mala B CPaBHeNHWH
¢ ommOKaMd pa3BHBAEMOM CETH X €10 MOKHO lpeHeOpeddb, MOTYIOM

msn . Pf” i
2=t V5n (111.1.7)

Ns sroii fopMmyan bmaHO, AT0 ommOKa COGCTBEHHO «Hepemadiy
JUMHH ¢TOPOHH (Macmrala ceTd) IO PARY TPHAHTYJIALMH IIPONOPUHO-
HaJbHA KOPHI0 KPanpaTHOMY H3 MECJa TPeyYTOJbHHKOB PAAa.

Jaa ynpomenusa moncderoB no fopmyne (I11.1.5) mprEATO BMecTO
KOTAHT@HCOB YIJIOB OTHICKEBATh NPHpAamieRdA JorapadMoB cuHYyca
yria mpa m3MeHeBWH ero Ha 17 (8), mexopa ma doparyns

”
(4}
ctgA:-pﬂTA. (111.1.8)

B arom cJaydae, & TAKKe YYHTHBaAA HU3BEeCTHOE COOTHOIMEHUE

Mg MIgs
s M

rme M = 0,43429, nepexopgAr K ompejeneldlo ommGKu JorapHfiMa
CTOPOHN 1o (hopMyTe

(111.1.9)

n n
2 g 2 . {
"y g =g 5 g B D Oa T TO8p) =ty + b DR
1 1

(111.1.10)

TIe migs, W m)gp — CPefiHHE KBaJpaTHIecKHe OMMAOKE JorapafMos
KOHeUHOH M HCXOAHON CTOPOH TPHAHIYNALH.

Benmmuu R = 8% + 6% - 6,48, 7abynuposamm (rabm. II1.1.2)
n puGHpamTcA mo caasyomuM yraaM A; @ B;. Ux yao6HO Taxke
oupenesiars no maxerke H. JI. Ilposopopa *.

* K.JI. IIposopos HKpusve ommnbox reoMeTPNYeCKOA CBRIH B TPHAH-
ryaammn. — Tp. HUHAT AuK, 1. X. HopocuGupexr, 1938, c, A7—50,
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Bennyaam R =

(B ep@HMIAX LIECTOrO

tae | 12° | t4° | feée | 18° | 20° { 22° | 24° | 28° | 238°| 30°
209 | 245 | 189 ( 153 | 130 | 113 [ 100 | 91
22 12321477 | 142 | 119|103 | 91| 81 | 74
24 | 224 | 167 | 134 | 111 ] 95| 83| T4 | 67 | 61
26 | 213|160 1126 | 104| 89| 77| 68 | 61 | 58 | 51
28 12061153 | 120 99} 83| 72| 63 | 57 | 54 | 47 | 43
30° | 199 [ 148 | 445) 94| 79| 68| 59 | 53 | 48 | 43 | 40
35 (1881137} 106 85| 71| 60 ] 52 | 46 | 41 | 37 | 33
40 | 1791129 99| 79| 65| 54| 47 | 41 | 38 | 32 | 29
45 | 172|124 93} 74| 60| 50 43 | 37 | 32 | 28 | 25
50 ) 167 [ 119 | 89 ] 70| 57| 471 39 | 4 | 20 | 26 | 23
55 | 162145 86) 67| 54| 44 37 | 32 | 27| 24 | 2
60 |159 142 | 83| 64| 51] 42| 35| 30 | 25 | 22 | 19
65 [155 1109} 80| 62| 49} 40| 33 | 28 | 24 | 21 | 18
709 {152 | 106) 78| 60) 48] 38 32 | 27 | 23 ) 19 | 17
75 | 150 |1 104'| 76| 58| 461} 37| 30 | 25 | 24 | 18 | 16
80 [147)102] 74)] 57| 45| 36| 29 | 24| 20 | 47 | 15}
85 | 145|100 | 73| 55| 43| 34[ 28 | 23 [ 19 | 16 | 14 {
90° [ 143 | 98| 71| 54| 421 33| 27 | 22| 19| 16 | 13|
95 | 140 96| 70| 531 4] 32| 26 | 22| 18 | 15| 13}
100 1381 95| 68) 54| 40 31| 25 | 20 | 17 | 14 | 12
105 (136 | 93| 67| 50| 39| 30| 25 | 20 | 17 | 14 | 12
110 | 134 91| 65| 49| 38) 30| 24 | 19 | 16 | 13 | 11
145° {132 89| 64| 48] 37) 29| 23 | 19 | 15| 13 | 1
120 [129| 88| 62| 46| 36| 28| 22 | 18 { 15 | 12 | {0
125 | 127 | 86§ 64| 45| 35) 27| 22 | 18 | 14 | 12.] 10
130 [ 125 84| 59 44 34 26| 21 ) 17 | 14 ] 12 | ¢
135¢ 1 1221 82 58| 43| 33| 26| 24 | 17 | 14 ) 12 | 10
140 | 119 | 80| 56| 42 32| 25} 20 | 17 | 44 | 12 | 10
145 116 77| 55| 44| 32| 25| 21 | 17 | 15 | 13 | 41
150 | 142 75| 54| 40 32| 264 21 | 18 | 16 [ 15 | 13
152¢ (144 ( 75( 53| 40 32 26} 22 [ 19 | 17 | 16
154 | 110 | 74| 53| 41} 33| 27| 23 | 21 | 19
156 | 1081 74 ] 54| 42| 34| 28] 25 | 22
158 | 107 74| 54| 43| 35 30] 27
160 | 107 | 74| 56| 45| 38| 33
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B C1ygae HaMepeHWA W ypaBUWMBAHHA HANPABAGHAR MOMeT 6511'5
WcMonbzobaHa DpabamHeHHan (opMmyaa

n
,,,lz“:% m” Zn=m~' - (I11.1.11)
1

n
1 4
T—’s"z R, (111.1.42)
1 .

KOTOPAA MOJAYTIAETCH, eCIH B dmpuyne (I11.1.10) me yuuTHIBaTH OMEGKY
ucxo;umx RAEHNX, 8 oWAGKY yIia 7 saMeNHTh 0MUGKOK HampapJeHns
m” no gopmyne p’ =m”" Ve.

A mopmcdera cpefHHEX Rnanpamqecxnx ommb0oK MpPOMe:KYTOTHRX
cTOpoH myxHo B dopmynax (II1.1.5); (II[.1.10); (II1.1.11) B mocnex-
HeM TpeyrolbHHKe pAJa BMECTO ctg A; mam 8 4, UPAHAMATH ctg C;

win GC .

Ech DAL COCTOMT W3 TeOfeIUUSCKUX TeTHPeXYTONLHHKOB WM
TeATPANGHABIX CHCTeM, IOoAcdeT OMHOKH JorapudMa CTOPOHH MOMKHO
HpOH3BOANTE O dopmyie *

e sg=mly 4 a-m” 2= N g, i)

e D — adcno HampaBieAu# B Purype Gea 1Byx WeXomEHX (O TBEP-
noit cropone); C — Tncio He3aBUCUMEIX yeiaopmit B prrype; Cy — Tmeno
ycaopni B c{mrype ¢ oTOpomeRHEIMA M3OHTOYHLIMA [AATOHAJAMH (upn
NpeBpallieANN ee B IPOCTYI0 Hellb TPeyroJIbHHKOD).

B npaxrmke nmpwm mopcuere ofpaTHoro Beca PAAA TPHAHTYJIALNMA
o6patHile Beca 1/P; QUryp OpPRHAMAIOT CAEXYIOULAMIA:
IJIA TPeyroAbHHKOB!

1 —-%R (T111.1.14)

TJA rcoe3ndeCKHX YeTHPOXYrOJbONKOB M [EOTPAJBHKX CHCTEM:

1 _4D—(C=C) p_s1pn ,
=7 > R=11R~R.  (IIL1.14)

Cpenuue KpajpaTAYecKMe OMAOKH a3mMyTORP (XUPERIEOHHBLIX
yraos) cropon. Ha pmc. [II,1.5 nysxTapsoil nuEdeli mokasada Xopno0-
Baf JIMHOA, DO KOTOpOH ocymecTBIAGTCA Neperiada 83MMYTOB CTOpOH
OT MCXONHOTO a3HMYyTa op K OOpefeAeMOMY n.

* B.A Marumuknit, K Bompocy o6 olCHKE NOCTOMHCTRA TCOMETDPW-
9eCKOr0 MNOCTPOSHHA TPMAHT. mumn — C6. HayIHO-TEXHWYCCKAX W uponanon-
creeAHnX craTelt, Bun., XVIII, M,, I'eopeamagar, 1948. 99 c,
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Hpr- ypapageawrm pAga JO yraam ommbKa Oepefath uaryy‘m
gepe3 n TPOYTOABHNKOB ompefelAercA (GopMymoi _ .

w . 2
Mo, =W T n, (I11.1.15)
2 0 YIeTOM OmMKOKE MCXORHOTO A3MMYTa m; - Hopuymnoit
m” =l/ma.+-—p. n, (IT11.1.16)

rde mg, =~ CPEAHAR KBAJPaTHIecKan OMMOKA a3WMyTa HOROMOR CToO-
pousl; (" — cpegHAA KBajparAdecKad OmMOKAa HaMepeHHOTO YTiA.

Ua dopmya (I11.1.15) m (I111.1.16) cmexyer, wro ofpaTanle peca
CTODOR ¥ a3EMYTOB B mpocrolt mell PABHOCTOPOHEEX 'rpeyronsmon
PABHHL Me:Kny coGoit:

At _ 2, (IIL.4.47)

IlpA ypaRHEMBAaHAR OmeOd TPOYTOALHAKOB OO HANDABIOHAAM MOTYT
Outh MenonnaoBamil Gopmyam mpod. A. A, Uaorosa:
VI CBABYIOMEH CTOPOHEI

! o 2n 5 n?
mp =mi 22 (I11.1.18)
AIA TPOMEeKYTOTHOLX CTOPOHH
» ne 2 n I3
man:mao—{——i—g— n”, (111.1.18")

I6 W — CPeNHAA KBAaApaTHIecKad OMMHOKA H3MEeDEHHOTO YTHA.

MpogoanHELHe B NOODPpPEeTHHEe CABHTH pPAAA

B peayanTaTe peiicTBEA ommOOK W3MepeHMi KoHeUHasT TOIKA
PAJA TPHAHTYIANAHA CMEIASTCA BAOAL CBOell OCH Ha BeJIMYHHY ¢ (cM.
puc. II1.1.5), masoiBaeMylo MpONONBLHLIM COBHTOM PAfa, B Nodepek
OCH Ia BeJgIuAy ¢, Ha3HBAEMYI0 NONEPeYHEIM CIABHETOM PAfa.

Ofmuit capAr KomeuHoil Toukm Gyder paseH

u=V 2+ g2, (111.1.19)

OB xaparrepmayer moaHyio ommlxy B moaosieHmm Touxd. I[Ipm
YPAaBREMBAHNN PAfA TPUAHTYAANWA OO yIJaM cpefEee KBaApaTHYeCKOe
SHa9¢HNe TPONOALHOTO CABATA mjy PAaBIO

my =L ]/( "‘b) +( )2 AT, o)

e I} — mmaroHans pAna (paccTOSHNE MeKAy KOHeUAHME HyHRTaMA
PARA); k — MACIO LpPOMEXKYTOYHHX CTOPOH B ZMATOHAIH DAJA,
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MeRyc mepen 3k DpmEmMaeTcs B CAY4a® pPAAA, COCTOAINET0 HB
1eYETHOI0 NHCJIA TPeYrOJAbHMKOB, 4 IJNC — OPH YMOTHOM HX - THCJE,

IIpr ypaBBEBAaHAH PAfa N0 HAUPABAGEMAM HJH OO YTJIAM B CIy9ae
H8MepeEHs HAUpaBJAeHHN MO;Ker OHTh DpHMeHeEa (opMyna mnpod.
A. A. HNzoroBa

"L __ ‘l/ (ﬂ)2+( Ty )2( UE—3k+5  10RP—7k—9
L — b p* o T 300k2 .

(111.4.21)

Bananve BTOpOro WieHa B KPYrIKMX ckofKaX NOBHImIaeT TOTHOCTH
npeMepHo Ha 4% . IlosToMy B GonbMEHCTBe CIYTaeB M MOKEOQ IIpe-
neGpedn,

Jua BLYACACHNA NONEpeqHOro CABAra PAfa m, UPH ypaennnaima
00 HANpapPleHAAM HMeeM:

OpH HedeTHOM YHCJO TPOYTOILHHKOBD

L 2 o k2J-k43
mq= p” Vmao 1—5M .'—+k+—' ’ (I}:‘ 122)

OpA HeTHOM YHECJIe TPeYroJdLBHKOE

V " 1 , 2k L 5k15

mq= mao Fp —T— . (111.1.23)

Iipn ypapHHBAaHWEA Iend OO yriaM B clydae U3MepeHEA Hanpaple-
nmif BTOPOX MIeH yBenmUEBAaeT m, OpuMepEo Ha 15% . B cayuae ypan-
UMBAEHASA 3BeHA MeIy AByMa GasucaMm caMEIM ¢IaGeMd MecTom Gymer
k-5 cropoHa B cepeanHe pana. Omm6KA 9Tl CTOPOEN MOKHO BRIYHCIAATD
ot ofoux GasmcoB M M3 HAX DPADAMATH CpefHee BECOBOO BHAYCBAA MO
dopmyane

mymsy

l/mg—i- m2

msk =

(111.1.24)

Onenka TOYHOCTH HIEMEHTOB PARA TPHAMIYIAUMH, HOCTPOCHHOro
W3 PaBHOCTOPOHHMX TPEYrOJLHHKOB H YPABHEHHOrO 3a YCaoBmAa ¢mryp,
Ga3ucoB M aA3HMYTOB IO HanpapleAaMnM, CpeaHAd KBajfpaTH-
seckaf ommb6Ka norapndmMa cTopoH .

m2
a __ et o (8(N—n)n 2N+ 11
Mg sy =" T 0¥ { N T BN+12

], (111.1.25)

rge N — ofmee MHCIO TpeyrodbHEKOB pAfna Meskay Gasmeamu; n —
9HCJIO TPeYroJAbHMKOB [0 oOmpefelAeMOd CTOPOHH; p? — cpenuad
KBajparHiecKad OIMOKA M3MepeHHOro yraa, '

llpaxtngeckm MoKHO moansoBaTbeA (Ges ydera ommbor umcxopn-
OLIX CTOPOH) gopMyaoi

»t N—n X
mgy, = AR (11.4.26)
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CpefHEe KBAXPATHUCOCKHS® oMUOKH aauMy-
7T0B (IEPEKMAOEHEHNX YyrJAOB) CTOPOH

m2 ! 2
mg, = +%5—[(5n+12)—-(-5573—j:f—; . (1I1.1.27)

Ipu ypaBAWBaHEH 00 yriaM HOAB3YIOTcA dopmyioii

m3 —
man=V o _l_%p»’ W—n)n N")" . (111427

CPOAEEB KBajApaTHdYecKNne 3HadeHHA OPpPO-
HOANBHNX H UOODOPpPedYHEHX CHBHATrOB

L2 [ mp\2 , 2k2—3k+10 p”
|- — —_— —_— ——
my=— [( 2 ) +5 el R

L k24-2k4-1

Onenka TOYHOCTH PAJA TPHAHIYIALEK, MOCTPOPHHOr0 H3 PABHO-
CTOPOBHHX TPEYroJdbHAROB H YpaBHEHHOro 1O YriaM 3a ycuoeua ¢uryp,
Gasucos, a3UMYTOB H ROODNEHAT. [[IA ONOGHKUE TOYHOCTH B/IEMEHTOB
OPAMOJIAHeHHOIO PAJA TPHARTYIALME, HPOJOKEEHOT0 MesKy TBepILIMA
HCXORPLIMA OYHKTaMu Gea ydera ommOOK DOCTeXHHEX, MOKHO BOCHOJb-
soBathea Jiopmynamm A. T, Yeproassnosa *. :

CpenHAA KBapgparmdeckad omHOGKa xora-
padMa cpAByOmMed CTOPOHN

_ ” n(N—n) n2 (N —n)2
migs, =1,7p V ¥ -3 N(VEES) (111.4.30)

CpenEaa xpagpaTmUeckasd omnbGkKa asm-
MYTa (IHPeKIHOHHOTrO yYrJa) CTOPOHM

_ ” n(N—n) n¢ (N—nr)?
man_o,su]/ 3 Faerg- - (ILA3D

CpenEme XPagpaTMYecKHue 3HaYeHHA HPO-
JONbHMX M HOODepeYHKX CHABHTOB B Copo/iUHS
PAla TpHAaHEryadAaggOo

my ol ¥ TEENTT
Li2 =7 g7 N—1 '

(I11.1.32)

Ouenka TOUHOCTII 2JeMEHTOB CABOGHHOM len® TPeYroALHEKOB
Ip4 YpanuMBaHHY NO yriam 3a ycaosaA ¢Aryp, DOTOCOB M rOPM3OHTA.
Cpepmman KBapgparomdeckKan omHGKa axora-
PRMa cTopoHH.
e

* Cm, OneHAKa TOYROCTU PAAA TPEYrOJAbHEKOR ME/KAY KCXOMHHMM CTODOEAME
TPRAHryIANAN BHCIIETO KIAacCa, yPARHEHHOLO MO YIIaM 33 KOOPAEHATHHE YCJI0*
BuA, — gy, Bysos, «Teone3uA W aspodioTocheMKay, Bum, 6, 1063, ¢, 75—180,
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Ha pmc. 111.1.6 naobpamken pajg TPHaHTYJIANNH, HOCTPOSHREIN
H3 CcOBOeHHOH HeNHM TPeYroJdpbHHKOB, rfe b, oo — HCXOQHAA CTOpPOHA
W ee asEMYT; Sp, Gnp — ONpefeiifieMas CTOpolla H ee a3umyr; N’ —
HMACIO BCEX NeHTPAJIBLHHX CHECTeM, COCTABIANIAX pAn; K — ¥ucio
NEHTPAIBHEX CHCTEM, OTAeJAIOMMX ONeHWBAEMYI0 CTOPOHY OT HCXOR-
Hofi; p” — cpepHAA KBagpaTAdecKas ommbKa HIMEPeHEOTO YIia;
n — HNCNO TPEeYLOJBHHEKOB, HeOOXONEMEIX 1A oOpejelleHHST HCKOMOH
CTOPOHLI,

S
_ Y
; /e /
1
i
|
i 1
' :
/ !
Pne. 1IL1.6
Ilo fopmyne A. HU. JlypHena uyMeem
mig sy=V mig p+(2K+3) p78} , (111.1.88)

roe

L1 R=8y 483+,

Cpendsaa XKpagparHdeckag omunbGra asamMy-
708 ¢TOpoOH QDopmyra A. M. Jlypresa

Mo, = Vm&.-l-—g- u (—g- K+1). (111.1.34)

Ouenka TOYHOCTE DHIEMEHTOB CJBOCHHOH lieNH paBHOCTOPOHHHX
TPEYroALUHKOB NMPH YPABRHBAHHY IO YIIaM Sa YCAVBHA QHTYp, HOA0-
con, ro) n]aon'ra, faancos m asmmyros. Ilo dopmynam A. B. 3aeomos-
croro [5):

CpejHsaa KBajgpaTHaecKasa omuEbGKaB dAora-
padMe cTOPOHHN K-0fi MeBETPAADBHOHR CHCTEeMH

(K+1)2 }

mig 5, =W’ {K+1.3—m (111.1.35)

CpesHas KBamparmueckas ommbka asm-
MYTa CTOPOHNWN K-o0i HeRTPaJdbHQH CHRCTOMH

Y 2
ma=p’ {o,e7x+o,7s—%§zﬁ-—iﬁi}. (111.1.36)
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GPBAHBB KBajqpaTuidIeCcKoe d3HadUeHWe OpoO-
ROABHOTLO COHBHTA

p” L2 { 2k24-1,24k 42,55  k24-0,83k+0.17 50k+57}

| A—
mp= Ut

p ok 6k+2,5 T T100k2

(111.1.37)

CpenmHee KBajpaTHY9eCcKoe 3HaTYeHHe mMOIeE -
pesHoOoro casmra®*

e WOLR ((k4-2) (k1) _ 36k3+68k+66 | 322
=t o0k + 3505

p
(I111.1.37)

rA® k — "ECi0 mpOoMEeKYTOTHHX CTOPOH, AEaroHai» L = sk.
Hdna ompenenennsa ommfox morapadMa CTOPOEW H AIUMYTa MOTYT
6uTh mpumenenn Taxke Gopmymn K. JI. IIposoposa [13]

A (e 9] Gt ¥ b
0 W 3 N_{_%_

(111.1.38)

1080 " '
m1ggn= p,, man=2,1man )

n

w P _
Mg ==Toeqr ™8 28 =0:4Tm1g s,

rie N — @Mcno TpeyToJABBHKOB MEKAY MCXONHWMA CTOPOHAMA; n —
MUCTO TPEeYTOALHUKOB [0 OHpeneideMOR CTOPOHW; M — MOAYJb. lio-
nepoBHIX JorapmfiMOB.

Kax mOOKAasHPBalT PacueTh, TOYHOCTh Hepeladd [JIMH CTOPOH
4 A3AMYTOB B JBOIHOM IeIN TPeyTOJNbHMKOB MOBEMACTCA o CPaBHEHII0
¢ mpocroji nensio mpuMepHO Ha 30%.

OneHKa TOYHOCTH DSIEMEHTOB CHIOIIAO{ CeTH TPHAHFYAANWA,
nmocrpocunoifi M3 pPABHOCTOPOHHAX TPEYroJALHAKOB OPHl YPABHHBAHMM
N0 YriaaM sa yeaosus ¢uryp, ropasoAToB A poxiocos (csofopubix cereif).
HanGoznee nodusie opmyNn ommGOK PAsIAYENX 3/16MOHTOB CILIOMIHBIX
cereit maEm K. JI. [Iposopomum [13, 14] pnuA papa Tpmawryasnum,
BuleienHoro ®ma3 ceTH (pmc. I111.4.7) ¢ N TpeyrolsHHKaAMH MeKNY
TBEPALIME CTOPOHAMHA (C MCXOXHLIMEM 0asmcaMy ¥ asUMYyTAMH) ¥ r’ Tpe-
YI0IbHUKAMH 0T HCXOZHOH CTOPOHH [0 OOpefeliAeMOH.

Cpepguasa KBajgpaTEgeckaa omnbKa mora-
paEgdMa CTOPOHH

mig s, =0,83p" ¥ i1+ 10 (s, - (111.1.39)

* Dopmylla WA ONepeYHOro cABMIa BbiBeXeHa MPH YCIODMM, 4TO yDABIIM-
BRIES NPODCHEeHO OO0 HANPABJICHEAM,
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Cpeanaa KpPafpaTHIecKkaa ommOGKa asH-
MYTa CTOPOHM

Mmap= 038" ¥ o1+ 10t - (111.1.40)
n H]
B ormx fopMyaax ¢, = (-;—) ! _(%)nﬂ nan  ypoGersa

DOJCYeTOB BeAHNEHN ?,, Tabynuposanu (rabam. II1.1.3).

\VAVAVAVAVAVAVAVA
AVAVAVAVAVAVAVAV

\VAVAVAVAVAVAVAVA
A I
\AAAAAAAA
YAVAVAVAVAVAVAVAV/
\VAVAVAVAVAVAVAV

Pue, Hi.l.7

Ta6nruma I11.4.3
Beanvynnm I,

n Lem n L
1 0,457 1 0,022
2 0,375 12 0,016
3 0,291 13 0,014
4 0,219 14 0,008
5 0,161 15 0,006
6 0,117 16 0,004
7 0,084 17 0,003
8 0,060 18 0,002
9 0,043 19 0,002

10 0,031 20 0,001

CpenHHe KPanpaTHUOCKA® 3HAaUEHHA NpPO-
HONBHHX H NOUeGpPeNHHX CZBHAILOB

mL=mq=-p—[,',-m}, (L4

rne L — puaronaip BHJENHOTO H3 CeTH psaa TPEeYTOAbHHEKOD
mp — CPel{HAA KpafpaTmyecKas ommbKa asuMyTa JUACOHANH uaﬁpan—

HOre pAja, paBHas

n%—3n 450
my=p’ ]/ Tn R (111.1.42)
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CyumMapHas omufKa u OONOXKeHAR HyHKTa Gymer papHa
u=)mifmd. (I11.1.43)

OneHRa TOYHOCTH CIIOOINON CeTH TPHAHTYJIANHAE, HOCTPOSHHOM
B3 PABHOCTODOHHEX TPEYroIHGEEKOB OPH YDABHHBAHHH DO YriaM 3a
ycaorna ¢uryp, ropa3oHTos, HOTIOCOB, 0A3HCOB, A3NMYTOR,
PexHAA KPajgpaTnieckaa omEOGKa aora-
padmMa cropomm

migsy=-5- V' N—65F 28ty ; - (L11.1.44)

Cpepman kBagpaTH9ecKaad omnonbGka asm-
MYTa CTODPOHM -

ma,=0,154" )/ N— 6,5+ 48ty 5, (T11.1.45)

e ty,, Bubmpaerca ma Ttaba. II1.4.3 mo mmeay rpeyrompEIKOB OT
HCXOIRO# CTOPOEM [0 CepeddHE DAAA.

CpenEme KBaJpPATHHEOCKHES® 3HAYEHUS ODPO-
AOXILHHEX M ODODEPOMHLX CABHTLOB

L ,
mL=mq=—meT, (111146)
i (2]
. n:—3n+4-50  ni—5n+80
myp=p ]/ . o . (IIL.1.47)

CpenmARr kxBapgpaTA9ecKaAa omEOKa moxo-
MOHHA OYHKTA

= L:;z . (I11.1.48)

®opmyau (111.1.41) m (I11.1.46) DoxasmpBawT, 9TO DPONOALHLIe
. goyepemme C/IBHTH B CIVIOIIHOH COeTH TPHAHTYJANWA PaBEK MeXNY
coboit.,

OneHka TOTHOCTH 3JEMEHTOB CIUIOMIHOR ceTH TpEABTYANOEW, HO-
cTpoentoil M3 TpeyrolLbNHKOB npon3BoasHol (popMEl OPA ypaBHMBaAUHH
IO yriaM 3a ycIoBus (HTyp, ropu3oHTOB, NOMIOCOB, GasHucop B a3umy-
TO0B, [{JiA CpeqHEro KBafpaTHIECKOro aHaYeHHA HPONOABAKX m; H HODe-
PewALX m,, CHBHIOB JIBYX CMEIRHMX IYHKTOB CeTH R, JI, IIporopo-

Buy [14] mpegumoixers fopMyar

$ (] 2 15
an—;-(p"—mb—h-)z—i—p" (.}0_) Ni-(l)-O » (I11.1.49)

80°

my=

__S N » N410
g =2 Vz mg, +p LED (I11.1.50)

U= v m?+m31 . (111.1.51)
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B atnx dopmynax my n m, — CPefENe KBajpaTiiecKne OmmlKn
R
WCXOAHKX JaHHHX; s — WIAHA CTOPOHH TpeyroabHuWKa; 8 = —:[S—n] —_

morasaTtens JopMm cerw, rme 6 — mepeMeHst JorapEdMa CHBYCOR
gr.uon TPeYTOJNLENKOB IpM mameHeHuy ux Ha 17 (y K. JI. ITpomopdma
o = 1,33).

IIpn6amKenHo (18 PaBHOCTOPOHHAX TPEYrOJBNHKOB) H 0e3 yuera
ommO0K HMCXOXHLIX JARABIX MOKHO IPHEAMATE, MTO

m,:mq,=1_‘0':7 VNF15. (111.4.52)

111.1.3. Mpenpriancienne M OIEHKa TOYHOCTH TPHJIATEPALHA

3asacEMOcTs MY owmOEaMA yriaos m omnadkamu cropom Tpe-
yroapimra, Jlnddepenpaisaas 3aBACAMOCTD MeXKNYy OMAOKaMM yrioB
H CTOpPOH BHpasKaeTcA (opmyioi

dA" = %_ (d4— cos € db— cos B dc),
a

rie hg; — BHICOTA TpeyTONLHMKA, ONYIMEHHAA
us yrita A Ha NpOTUBONOJIOKHYI0 CTOPOHY a
(puc. 111.1.8); dA; da; db; dc — puddepeHymans
ylNla B CTOpOH.

Pue. TI1.1.8 Tlepexoga K CpeaHMM KBaZgpaTAYecKHM
omubKaM, WOIYYAM
”l
m = ';g (m3+ cos? Cm3 - cos2 Bm3), (111.1.58)

e m, — CpeJHAA KPaNpATHYCcKas OMHEOKa onpeneleHns Yraa;
m,, mb, Me = CPOJHA® KBa[paTHuYeCKMe OMUGKE M3MePEHMA CTOPOH.
7 paBHOCTOPOHEMX TPEYroOJALHNIOB
”H

m3, = gsz (4mg-1-m3+ m). (111.1.54)

IIpm paBHOTOTHOM N3MepeHAM CTOPOH ' )
mgz% o"V2, (111.1.55)

u fopmyna (I11.1.33) Oymer mMerhb BHR

n?

B (140082 Btcos? 0), (111.1.56)
a

m%:umf

»2
e -%;— (1 + cos? B+ cos? C) Hasmpaerca omHuOKoM IeOMeTpUIECKOR
a
CBA3H TPOYTONLEHKA.
Hcxona na popmymnr (I11.1.55), MoKHO moOAcInTaTs HeobxomuMYR0
TOYHOCTE M3MepeHHA CTOPOH IPH 3afaHHOM ommbke HM3MepeHHA Yria.
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Hau6onee mpocrize HopMyAL A1A OmMGOK Pa3AHYHEX DIEMEHTOB
pABHOCTOPOHHETO psja TpumaTepanun BuBegennl C. A. Byrmepom™,

OnesKa TOYHOCTH JTeMEHTOB PABHOCTOPOHHEr0 PAAa TpHIaTepa-
puH. YCIOBHEE 0603HAYCHUA:
My — CPERHAA KBAAPATAIeCKad OMOKA a3mMyTa HCXORHOM CTOPOLEL
Mg, — CPeRHAA KBaJpaTHYECKAA onmbKa a3MMyTa KOHeTHO CTOPOHMI;
M, — CPeIHAA KBaNpaTHiecKan OMMOKa a3NMyTa CBABYIOMed ¢TOPOHEI
K-ro TpeyromsHHKA; ms — CPeAUAd KBafpaTHIecKasa omubKa HaMepeH-
Holl CTOPOHE]; s — NIMHA CTOPOHEI; n — WHCIO TPEYTONBHHKOB PHAA;
i — HoMep cRAayomedl cTOPORM K-TO TPeyroJsmNKa; m; — CpefHee
KBaJpaTAIecKoe 3HATEHNe NPOROJLHOTO CHBHTA; m,; — Cpeflee KBajl-
paTHdecKOe 3HaYeH!® MOHePETHOTO CBHTIA.

Cpepgnaa kBajpgpaTmgecxasn omubKxa asH-
MyTa cBfd3ywimell cTopoEH cBobGojgHOTro pAfa
TpEXTaTepanuun (HeypaBHeHHOTO)

»? 4 m? P
my =m3, + =5 p"n. (111.1.57)
Cpennaa KBaJpaTHYOCCKAaHn omubra asmu-

MyTa cBfA3yHOmMeHd CTOPOHHN NPH YypDAaBHUBAHUN
3a yclUoOBIe a3HMMYTOBR

a_May | 4 2k
My =52 +_3_(%) p”— (n—h).  (IIL1.58)

CpepHee KBapgpaTHmYeclkoe aHaYeHHO® OPO-
TONBbHOTO M HONMEePe4HOro CABUTOB PAJA TPH-
JlaTepalnun, YyPaBAGHHOro 3a YyYCAOBHEe 843N~

MYTOB,
2
mL:%V__." — 1, _ (111.1.59)
my=ms V—"_'g‘ﬁi (n24-n--48) . (111.1.60)

Kpowme atax $opmya, Moryt Goite npaMeBens dopmynu K. JI. IIpo-
BOPOBA JUIA OlpefielIeHNA OMHuOKE B3aUMHOIO MONOKEHHA HECMEH{HELX

NYHKTOB
_ (N —nF1) '
mL_ms V_T(ZT—FT ’ (111.161)
B 7 GnE—3n 128  (2i—n—4p
mg=ms ]/ - —samrn - (ULe)

rne N — 9dch0 TpPeyroABHIMKOB MeKAY TBePAMMM CTOPOHAMH; » —
9HCIAO TPeYrOABHHKOB [10 OHpPEJedsAeMOro IYHKTA.

* C. A, ByTnep. VYpaPAmpagMe TPUTOHOMETPHIECKHX ceTel, onpefe-

JCHHKX JNTMHAMA CTOPOH. — «I'eome3nucT», 1939, N 9, ¢, 22—35,
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‘OleHRa TOYHOCTH pAjA, HOCTPOCHAOr0 M3 OPAPHIGHBEIX Treoje-
3H9ECKHX YeTHIPeXYroALHMKOB C HIMEPeHHLIMH CTODOHAMH, YPaBHEH-
HOro 3a ycmosua ¢uryp. Ha pme. 111.1.9 mokasaH paj reofesmsecKux
HeTHPeXYTOABHNKOB ¢ W3MePCHHHMI CTOPOHAMH, TAe @ — MCXORHAR
¢TopoHa; b — mpopmonbHanA cropona. IpuMeM caepywonme oGo3HavyeRTAL
! = bfa — npoppar $uUryp; n — 9HCIO HETHPEXYrOALEHKOB}, mg — .
CpefAsy KBalipaTH9ecKas ommOKa MCXORHON CTOPOHH; my — CPOIHAA *
KBafipaTudeckasg OomMMOKA M3MEPeHHOH CTODOHEI, my — CPelHAA KBajg-:
paTuveckan omubKa asMMyTa onpefedAeMoii CTOPOHN; my; mg — Cpef- .
HR® KBaJpaTOuecKile 3MaTeHHA MPOAOJIBANX H HoHepeTHHX CABATOB
pana. ,

Cpenqmsaa rwBagparngeckasn ommbGra mepeo-
Ragdm a3EMYTAa

Pac. III.1.9

Ecnm mepenada asmMyTa OCYIIeCTBAAETCA TAK, KaK 5T0 MOKa3aHO
Ha puc. I11.1.9 myaxTepoM, To ommbka a3uMyTa Bupa3nTes GopMmymoik

ma=£:_ 0"Von. (111.1.63)

Mccaeponanma 1. A, Kyrysosa * mokaausawr, 9o Jyumed $Hm-
rypoli spasieTca YeTHpexXyroiLHnX, Ho ¢opMe OGAHIKHME K KBajapary
uax poMby. JlonycTaMo HaMeHeHme (OPME YeTHPOXYIOAbHWKA KO DpH-
MOYTONELHAKA AIH NapajelorpaMMa ¢ YoM OpOTHB Maloll fHaronams
ge Meaee (0% m ¢ nmpompmrom I ot 0,6 no 1,4.

Cpenanee KBagpaTHIEOKOO® 3HAYOeHHSE HPoO-
MOJNBHOrO CABHTA :

mp=m;Vnd—8, (I11.1.64)

rae _ '

. Iop B 12(D24-1)2 | e A6t

A=1 (DF1e? B=7— DS (DF1)2 * D=4 64d !
b

p=14 17 l=—,

3dnagenns A 0 B B 3aBHCUMOCTE OT OPOJBHra pAfa OpeNCTABNOHEE
b raba. II0.1.4.

- * M. A, KyTyoaon HaxonneHae [orpemHocTelf B pAAAX TPAAHTYIAA-
Ol ¢ A3MeDeHALMN CTOPOHAMHM, — V3B, By30B, 4I'¢0Re3mA H a3podoTOCHEMKAN:
1957, sum, 2, c, 87—100, -’
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Tab6amna 111.1.4

2,0

b
t=—-| 0.4 0,6 0,8 1,0 | 1,2 1,4 | 1,6 1,8 3,0 | 4,0

0,976 0,952] 0,925

4 0,900
B 0,008 0,014( 0,019

0,022

0878
0,022

0,858
0,022

0,842/ 0,829
0,0211 0,019

0,818
0,018

0,786(0,771
0,010/ 0,007

CpemHee KBajpaTHIeCKoOe BHAaYeHHe Nomeé-
peXHOTO CJIBHTA

mg=msV A —Bn2—Cn 1 E s (111.1.65)
e 4 A D
: D
A=2—g s Bomors A=
Cet A2D 2AD2(D+3) | 2D

TEOF0E  (D—D (D17 | DE—1
. D A2D (D?—32D — 69)—20D2 (D—1)
E=t—pr+ D=1 (DI 12
_ A2[D(D2—6D—10)—30 (D24 1)]

D :

3mavenna xkoapdunnenrtos A, B, C u E nia pa3EIEHX OPOfIBUIOB
opaBefeER B Taba. II1.1.5.

Ta6anya IIl.4.5

! 0,4 0.6 0,8 1,0 1,2
A -+0,1070 | 40,2401 | 40,4267 | 40,6667 | -0,9600
B 40,239 | -}-0,498 -+0,160 40,129 -+0,105
c —0,846 | —0,855 —0,898 —0,979 —1,096
E +2.84 +2,24 +1.76 +1.42 41,18
Ilponoamxenne Taba. 111.1.5
l 1,4 1,6 1,9 2,0 3,0 4,0

+1,3067 | 41,7067 | 4-2,1600 | +2,6667 | +6,0000 |-+ 10,6667
+0,086 | 40,071 | 40,059 | 40,050 | 40,026 | +0,015
—1,246 | —1,429 | —1.643 | —1,886 | —3.526 | —5.843
+1.02 | 4091 |4083 |+077 |-4062 |+057:

ot

Onenka TosHocTa crommHoii ceTH TpEAaTepammm, mocTpoeHAOH
B3 DaBHOCTOPOHHHX TPEYroIbRHEKOB, 13 COIOMEOH CeTH TpHIaTepanda
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BLIICHHETCA PUA TPCYTO:ILHHUKOB, BHYTPH KOTOPOr0 HAXONHTCH OIEeHN-
BaeMelil aneMeHT ceTd, IIpu aTOM OffHA U3 KOODAMHATHBIX ocell coBIa-
AacT ¢ HANpaDJIeHHeM AUArOHALH PAAA, DPOXONAMeH HO MPOMEKYTOU-
HLM CTODOHAM ero. B HadYalle paRxa HaXOJATCA HCXOQHAA CTOPONA
i A3MMYT.

CpenHme KRafgpaTHYeCKH® OMUO KK saeMe H -
TO0B CeTH UPH YDPAaBHHBAHHAMN 3ayYCJHOBHA LEHT-
PalBHKX CUCTEM H A3WMYTOB,

HaunGonee mpocta Qopmyam K. JI. [Ipopoposa *, KoTophe AaoT
Xopouree MpPHOGIMKeHNe [/A BIEMEHTOB CETH, YAAJNeHARX OT HCXOHILIX
FAaHEHX He MeHee 4YeM Ha [ABA TPEYLOJBHAKA,

CpegEaAm KBafgpaTEYeckaa omubka asm-
MyTa CTODOHH TPpeYTOJAIBHHKA

6 mg

mg= =<0 (111.1.66)

CpepgHme KBagpaTuIecKHe OMAOKE BaanmM-
HOTO NOAOMEeHAA CMeMHKNX ODYHKTOB;

OpORXOABHOrO CABHIA

my= —5— mg
;
HOHOPBIHOI‘O CABHTA
6 3 (111.1.67)
mq. = —5— ms

ofman omubKa

u=1\ mp-t-m2, =—17—0- ms

CpenAme KBafgpaTHYeCKNe oMuEGKE B3anmM-
HOTO NHOJOMOHMNHA HOCMOMHBLX NMYHKTOB (Ipo-
AONBNLE MW NONEepoHaAHEHEe CJHBHTH)

N+ 15) (11 (111.1.68)

m=m ) o

(N4 15) (5r24 120+ 8)
30 (W + 25) , (111.1.69)

m,, = Mg

(VT 15) (5n2 1 150+ 41)
30 (N 1 29) .

(I11.1.70)

* Cv, K. . IIp 0B 0 p 0B, TOTHOCTH BJIEMEHTOB CeTH JmHeHHON rpmau-
rynnqun, — Tp. HHHI‘AHR. 1. XI, Homocmbupck, 1956, crp, 3—21.
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Cpenuue xsajgpaToniecKkNe OmMHOKH Hampa-
pleHUA JHaronHain paALa

b M5 (N -15) (5n24-12n4-8) '
mr=" ¢ V 30 (N1 25) - (AT

Cpenmsa KBafgpaTudecKan omubra ypas-
AeHHOTO yrua TpeyroiXbHHKA my

5 mg

My = ", (111.4.72)

Cpepgusas kBagparmgeckan omubKa m;, JAI0-
60H ypaBHeHHOHd CTODOHW a4 TpPEeYrOJANBHHKA

mg
a

Mmg
L3

5
= (111.4.73)

~ B ortmEx fopMymax: mgfs — oTHOCHTedbHAA OMMAOKA H3IMepPEeHHBIX
CTOPOB; my, — CPeHAA KBajpaTHUecKas ommbka HaOpaBJeHWS JAHa-
roBanm pAna; L — Amarosans psapa; N — TUCIO TPEYTOABHUKOB MEXAY
TBEPJHMA A3AMYTaMH CTOPOH PAjA; n — YUCIO TPEYTOJBHHEKOB B0 ON-
PefleifieMOTO BIEMEHTA; ms M m,,— T0 e, 970 1 B (111.1.49) u (111.1.50).

a3 pacseroB mo mpnBejeHHHM (PopMyIaM clAeIycT, 9To B DAAAX
M CeTAX TPUNATePanHA HOomepedHEle CABHIH B HeCKOABKO pa3 Gojee
OpPOOJLHKYX; 3TO BefeT K HeOgHOPOAHOCTA OMUOOK PAfa U DpeAbABIAET
OOBHIIeHAHe Tpe0OBaHAA K pacdyeTy Heo0XomuMoH 9acTOTH TBEPAKX
asuMyToB. B 8TOM OTHOmMEHAHM PAQK H COTH TPHAHTYIALOAH BHITOXHO
OTIMYAIOTCA OT PANCB H Cerell TpPHJIaTepammd.

OeHEA TOYHOCTH PAJOB C B3MEPEHHBIMH YIJlaMBA H CTOpPOHaMA.
B caywae mamepeHEa B pAfe TPeyroJbHUKOB KaK CTOPOH, Tak M YIJIOB
TOYHOCTh ONpefesielHs OTAeNbHHX BJEMEHTOB psaAfa NOBHIIAETCH.
Huixe npuBogatcn gopmyan K. A. JlanwAra *, B KOTOPHIX:

|7 — cpemHAA KBafpaTAYecKadA OMMOKA H3MepeHHOTO yTJa;

ms — CPeHAA KBajpaTH9ecKad owMOKA W3MepeHHOH CTOPOHM;

mg — CpefHAA KBajgpaTEyecKad OMUOKa YpPaPHCHHOTO B3HA4YeHUA
CTODOHEI;

my — CpefHee KBajpaTHUeCKOe 3HaTYeHHe NPOAOIALEOIO CABHIa;

mg — CpefiHee KBaJIpATHYECKO® BHAYEHMe IONEPeTHOIO CHBUra;

§ — CTOPOHA TPeYTONBHWKA; 7 — MHCAQ TPeYTOJbHHKOB 3BEHA;
p° — 206 2657,

* Cu. ero craTsy B xypuaye «Ieodeadd B Kaprorpagua», 1957, Ne 4, ¢, 17—
1951959.N‘|2.c,12—1)2:: «T'eon prorpadiuay, » Ne b
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"a, B pane mamepeHw Bce yrik H BCO CTOPOHNW TPEYLOALHEKOB:

AJIA CPA3YWMEAX CTOPOH

mi4-2 —— u
P
naA ijOMemyromux cfopoa
me = m2— 2m}
3 ——

8(3ms°+—7u")
i
_ 2
m} (n+1) _I_L";z_i._;_”._pﬂ’_

4 s2 o . - &4 o
108(n—i)ms—34(n—1)?'—p ms+(n—'1)3?-p.

96 (Smg-l- -;—:,— p,")

6, B pajie maMepeHn BCe YrAW TPOYIONLHIKOD  C
POHH

ZIA CBASYWMHX CTOPOH
6md

"ls" = m§— -——&2———.
gﬂlg—i— 2—,,T p,”
P

BIA NpOMEKYTOYHEIX CTOPOH

,- mS 8n— 52 2
= + — "
n-|- 1 n 52

m% = m?-l——B — '

n(p2—1) 52

(11L.1.75)

naaylonma cTO-

b (111.1.75)

1) m ———
(n+) + P'.p‘J
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p. B psine naMmepeHH BCe Yriul B DPOMCIKYTOUNLIO CTOPUBL BAOIB
oanoi# AEaroHaau;

I cBAAYIIMUE CTOPOH
2 2
2 (3m§+_2s—", T )
P
2 2
27 (m?-l— s,. w )
Y
QA HEeNOCPEeNCTBENHO HIMEPEHHHX DPOMEKYTOYRLIX

CTOPOH ]
2mi

2 .
3(ms’+—;n—z-u) . (111.4.76)

A1A HeH3MOPABMIAXCHA NPOMENKYTOUUHIX CTOPOH

, dn—3 [ s ,\2
ot ot 22 (o) -

’

E]
mg =mi—

ml' mg + 2(”—3)32 p,ﬁ

s _T 3np”’
m} = "-2]-1 ms’+—;:-(_;T}l')2

n
2 —
mq_

P,

Jina oupefeleHEA OPOAOALHWX W HONePEYHEIX CIBATOB MOTYT
6uThL ucOonb3OBAHL DpEOAmKeEmke $opmynn K. JI. IlpoBopopa *,
KOTOPHSE [0 HeCKOABKEX CAHTEMETPOB (R0 O COM) MOMKHO CYHTATH OLmAMa-
KOBBIMH IJIf1 3BOMLER AWHelMHoR (Tpnjarepanmn), YriIoBod B AuBRedEo-
yTnoBOH TpHARNryIAnmiE, a TalKe MJIA JOCTATOYHO NPAMOJDHEHAULIX
BBeHBEB MOJMHMTOHOMOTPHH,

QopMyaL DHBOAWNHCE [ PAAa, COCTOADmero B3 pasmoGenpen-
HHX TPEYTOJBNHEKOB CO CBA3YIOWRMH yriaMm B, OpR ypaBHABaHEA
0o yriaam. Ilpn mamMepeHW® 1 YDaBHMBAHMN HAUDaBIEEHH OmMYTAMO
H3MeHAETCA TONBKO CpefHAA KBRaapaTRdeckad OmMmMOKa MNONePeIHOrO
caorara (go 30%) B Tex caydasx, xorja Ha OyHKTaX HaMepsercAa Gouee
IBYX TanpapJeHAN.

MIpomonpAMHE cABETD

a, [Ipn m3MepennE Tpex CTOPON M Tpex YINIOB TpPeyrodbRnKa
MIH TONBKO TpeX CTOPOM M DPOMEKYTOTHEIX YIIOB

n

my =msg < - (111.1.77)

6. llpm waMepeEmm B TpeyrodLNAKe BCeX YIVOB M TOALKO CBA3Y-
loinx cTopoH HuA Ge3 MaMepeENA CBA3YIOMEX YITOB H NPOMEXKYTOTHRIX
CTOPOH (B MOJHCOHOMETPRM):

—_—

*Cv. K.JI. OporopoBs, CpaBHeRAme TOYHOCTH Yriomolt, nmBeitmoil

W THH¢HHO~-YTROBOA rpEanryxamen, — Wap, py3oB «I'eofesud M a9 OTOC'HEMHKAEY,
1960, Bun,” 4, c, b;rp_“.l'y i o Byaon x Pod )
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KOrfla ommOKa H3MeDEeHHA CTOPOH MOCTOAHHA, T. 8. ms = const,
mp=mscos BV n, (111.4.78)

KOTJa omm6Ka HaMePeHHA CTOPOH HPOMOPLAOHAILHA PACCTOAHMIO,
m
T. e, 7‘ == gonst,

_ mg L
my =T (111.1.79)

p. IIpn W3MepeHNA TOABKO BCEX YINOB TPeYroNbHHKA

v V n
my P Lcetg B 5 (I11.1.80)

Monepeunuf cpBmED

a. IIpm maMepenmm B TpeyrolbHHKe TOALKO BCEX YIjioB, HAH
fipn N3MePeHHH BCOX CTOPOH M YIJIOB, HJIA NpPH H3MEPEHHN BCeX YTJIOB
R CBA3YIOIMX CTOPOH

, —
me=tr 1 V% . (111.1.8)

6. Ilpn maMepeHMm BCeX CTOPOH H TOBKO HPOMOMKYTOUHHIX YIJIOB
ENA OpH H3MAPOHNH TOJABKO CBAIYNHEX CTOPOH U TPOMOKYTOYHHX
YTJI0B (DOTHPOHOMETPHH)

_B ]/"_
mg=-57 L) & - (I11.1.82)

B. IIpn maMepeHME TONLKO BCeX CTOPOH TPeYTOAbERALA

mq=-%-ncthVn (9+ 10 cos 2B) . (111.1.83)

OnenKa TOYHMOCTH PANOB TPEJATEPalMA, MOCTPOCHABIX  pajmoreo-
me3mIecCKAMu meronamH, Jlaa pAnOB TpUAATEPARAH, NOCTPOCHARIX:
H3 Pa3IAYHHX NIPaBMIBHEIX TreoMeTpHYeCKOX OQHUIYp CO CTOpOHAMYH,
A3MepeHUEIMA PpAAAOTeofAesHIecKAMA MeTOXaMH, HpH ypaBHABAHHH
3a ycaopma atux fUryp M ycihoBAe a3UMYTOP MeXAy KOHeYHHIMH CTO-
posamn, K. JI. [IpoBOpoBEIM peroMeBAYIOTCA cCleAyomne GHopMynunt
VI WOACTeTa IPOROIBHOTO (my) M MOmEPeYHOro (mg) CABALOB pAAA.

1. laa pana, mocTpoeHHoro u3 N papHOCTOPOHHNX TpeyrodbHH-
KoB (npm N UeTHOM),

my=0,52ms VN
mg=0,4TmsV N (N2+ 2,19N 1 28,83)

2. Ina pApa, mocTpoeHHoro 3 N Treofe3HYeCKHX YeTLIPeXyrojb-
ARKOB DPAMOYToNLHOM fopmu ¢ npogsmrom I ot 0,5 mo 2,5

mp,=0,70ms (1—0,A) VN }
S — »
mq=0,41ml VN (N2—aNb)

}. (111.1.84)

(I11.1.85)
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rie koddNIMeHTE @ 1 b B 3aBMCHMOCTH OT HpPOABUTa [ HMEKT CAOLY-
ome 3Hagerwms (rabm. I11.1.0).

Tabauna II1.1.6

! a b t a b
0,5 0,79 19,07 2,0 0,07 3,19
1,0 0,23 6.54 2,5 0,04 2,76
1,5 0,11 4,09

3. lna pnaga, mocTpoeHEoro H3 N’ COUDPMKEHHHX UEHTPANBHLIX
cucTeM (CIBOGHHOIO pPHJA TPeyroJbHUKOB),

my=0,61mg Y N' 2
L * . (IT1.1.86)

mg=0,25m; V' N' (N"*+ 71N’ +44,71)

Hccenenopanna moKasanm, 470 Haunojlee BERITOMHLIM, C TOUKM 3pe-
AMA MHOMMAJBLEOTO o0beMa HaMepeHWT W HaMMeHBMHMX OIIMGOK, ABIA-
eTCA PAI U3 Te0fe3nJecKUX YeTHIPeXyrodABHAKOB.

B. IPOERTHPOBAHHME M PEROIHOCHOHPOBKA
TOCYIXAPCTBEHIBIX TEOIE3NYECKHX CETEN

IlocTpoeHMe TOCYLAaPCTBEHHHX TeOfe3MdecKNX coTell OCYINECTBIA-
eTcsl 1o 3apariee PaspaboTaHHMIM M YTBED;KIEHHLHIM B YCTAIIOBIEHHOM
OOPHANKE TEXHHYECKHM IIPOEKTaM.

IIpoeKTHPOBAHAK reofeaNdecKHX paGor OoOBHYHO NpefUECTBYeT
UEeJE KOMILIeKC HONATOTOBHTEIbHHIX MEPONPHATHI, MMEKIMX Lelblo
oficTonTeNBHOS M3YUeHNE TEPPUTOPMH LpefcTOAMHUX PaboT Kak IO au-
TepaTypOobIM U KaprorpadiyecKHM HMCTOYHHKAM, TAK H IyTeM Hemo-
CpPeJCTBEHHOro 00CIenoBaHAA MeCTHOCTH. CXeMaTHIeCKHA 3TOT KOMIl-
JIeKC MOPONpPUATHHA MOMKHO LIPeACTaBMTH TaK:

1) monydYenHe TeXHUIECKOTO IIPENNMCAHAA WIH IPOHIBOACTBEHHOIO
3a[aRMA Ha NPOSKTAPOBaHWe DaboT OT BMIIECTOAMER OpraHH3aLMu;

2) cGop u uaydeHHe HeoOXOAWMOro MaTepHAaja;

3) reopgesudeckoe obchemoBaHme paioHA DpeACTONIUAX PaboT;

4) cocTapiieHHe IIpefBaPUTENLHOI0 TeXHHYeCKOTO [POEKTa;

5) NpoBefeHUE PEKOTHOCIIIPOBKH;

6) cocTaBjieHA® OKONYATEJBLHOr0 TEXUMIECKOTO MpPOeKTa,

B 3aBUCHMOCTH 0T KOHKDCTHHIX YCIOBHi B ocofellHOCTeH ydacTka,
NOCTaBNEHONIX 33faY M HaJIWYWA TeXHHYeCKHX CPe[CTB yKasaHHaA
cxeMa MOKeT CHNBHO MeHAThes. Tak, HalpuMep, OpHM TIPOBeJieHHH pa-
60T B OGKHETEIX I XOPOUIO A3yIeHHKIX PaflOHAX IO COCENCTBY C YIACTKOM,
CXOTHEIM TO CBOMM (UAMKO-reoTpafudeckAM YCIOBHAM ¢ JAHHEM, I70
HeaBHO OLINY BHUOJHEHH aHAJXOIM4HEIe PaboTH, Teo/ieandecroe 00cie-
AoBamme MoskeT OHITH 3aMEHPHO H3YJIEHHWEM TeXHHYeCKOX OTIeTOR
W [(PYTEX Matepuaios. IIpm mpoeKTHpOBaHHM PaloT Mo KapraM Kpym-
HOro macmTala (He meapue 1 : 25 000 — 1 : 10 000) pexornocumpopKa
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npABeeT NMMb K He3HAYUTeAbHWM YTOTHEANAM BHICOT @ MeCT pacno-
JMOWeHNA UYHKTOB, 1103TOMY Hajf006110CTh B COCTaDJEGHAH UPeABAPHTeNb-
HOTO DPOeKTa OTuajaeT; OTHA/faeT OHA OPH KOMILUIEKCHOM Be[leHHM pe-
KOrHOCUHPOBKN B NOCTPOAKEA BHAKOB. IIpMm DAANIPOBAHEN DPeACTOH-
mAX paboT M HOATOTOBHTEJILHEIX MeponpRATEH Bee nopobubie dakThr
ROHKHEH YUYATHIBATLCAH.

OcHOBHKHIM Ha3HAUCHMEM peKOTHOCOHPOBKN ABASeTCA YyTO9YHeHHe
KaMepaJlhbHOTrO NPOEKTa TyTeM U3LICKaNus Ha MEeCTHOCTH BbITOAHeiimmero
BapnaATa NOCTPOeHHA HaMedeHHOW CeTH, & TaKKe OKOHYATelbHHIR
BHIOOD MeCTOTMONOKEeARMA HYHKTOR ¢ YcTaHOBJeHNeM ROHCTPYKNAH
¥ BHCOT 8HAKOS, 8 TAKIKC THOOB WOJ3EMHHIX HEHTPOB.

Opraamsanua paGoT W npobefieHN® PEKOrHOCHUPOBKH SaBMCAT
OT KOHKDEeTHHIX YCIODHH H MOTYT BHIDOJIOATBCA KAk CaMOCTOATENLRO,

C<
- 2
Puc. II1.1.10

B cocTape CHeNWaJH3RNPOBANEHIX DPeKOTHOCOUMPOBOYELIX Gpnrad, Tak
U B KOMIJeKce ¢ DOCTPORKOI gHaKoB, 970 0cO0EHHO BHIOLHO B TPYAHO-
DOCTYUHBIX H Manoo0KHUTHX paiioliax.

PykopopAmuMn AoxyMmeHTaMd OPH DPOBefeHMH PEeKOTHOCUHPOBHKA
ABNAIOTCA: OpelBAPATE]NbHHI NpOeKT HA YydacTok paboT, Texmpex-
OACaERe HA peKOrHOCOHPOBKY, AeHCTBYIOMee DOJNOKeHHe O NOCTPOSHAN
TOCYAaPCTBERALIX Feofie3N9eCKUX ceTedl, & TAKKO choennajibHEe Tpebo-
BaHEA 00 BUOOPY reonesmIecKHX OYHKTOB, YCTaHAaBIUBAEMHE HICTPYK-~
nHei.,

C menpio ynyumerns GopMbl PHryp ceTH B COMKEHHA BLICOT 3HAKOD
PEeKOTHOCHPOBOIAKY pa3permaeTcd H3MEeHATh pacOoioyKeHne O0TAeIh-
HHX OYHKTOB H Jajke DePenpoeKTHDPOBATHL OTAe]bHHE YIACTHKH CETH.
O Bcex BHAYATENRHMX H3MEHEHNAX DpoeKTa Heo0Xx0IMMo JOKIARLIBATH
PYHKOBOACTBY pabor. i

Ilpn BuiGope MecT DYNKTOB, a TAKiKe onpeieleHnd KOMaOmQHLIX
BLICOT B 3aJleCeHHON MecTHOCTH N oNpefeleHun nauGoiee ynoOHHX
OyTed DOAXoAa K NYEKTaM HONe3lo MCIOIb30BATL AIPOCHMMKI Mac-
wraba 1:40 000 —1:50000 o penpoOTyKUMI0 HAKHAHOTO MONTaXa
B Maciurabe 1 : 100 000.

@®opma 1 o0beM 01T9eTHOR JOKYMEHTAUHH OO OKOHYAHHM PeKOTHO-
COMPOBKM 3aBACAT OT XapaKTepa OpraHU3ATHR €e: OPO CaMOCTOATENdL~
HOM BefedMH peKOTHOCOUPOBKHE COCTaBAAeTcA NofpobHaA ofBAcOU-
TeJbHaf 3A0OACKA ¢ OPAJIOMKEHHeM }KYPHAJ0B PelOrHOCHWPOBKH M pas-
JEYELIX CXeM OTPEeKOTHOCLHPOBAHHOTO ydacTKa ceTH [3]; mpu menernnm
€2 B KOMNJEKCo ¢ MOCTPOHKQH COCTARIAIT KAPTOIKA NOCTPOIKH MyHK-
TOB, DPeACTABIAIININEG 3aJaHNA pPeKOrHOCIHPOBIMIKA Ha MNOCTPOHRY
OYHKTOD U CBeAeHNA o BLUOAHeHHOH mocTpoiike [1], m KpaTkylo o0bAc-
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NATEALHYI 3aOMCKY ¢ IPHJIOIKeHAeM COOTBeTCTBYOIMAX rpaduieckmx
MaTepHAaJNoB.,

PacueT Buicor 3HakOB. OnpefereHMe BHCOT 3HAKOB ABIAGTCA
onnoif W3 Ba)KHeWNHX 3ajad peKOTHOCHMPOBKA. Hpome TOTO, BHCOTH
9llakol PACCUATHIBAIOT HPH COCTADJICHUH rpaguuecKEX HPOCKTOB CeTH
no Kapre.

Puc. III.1.11

IMpome BCoro DHCOTH 3HAKOB MORIO PACCYHTHIDATE IO CJACHYIOMUM
opmynam (pmc. II1.1.10):
Hi=hta+v }
’
Hy=hy+a+vy
rge Hy i H, — DHCOTH mepBOTO I BTOPOTO BHAKOB; hy H h,; — NPeBH-
IIeAMS IOpEIATCTBHA HaJ OCHOBAHMAMU MeDPBOTO B BTOPOTO 3JHaKOB
€O CDOMM 3HaKoM (IIPeOATCTBHEE MIHYC OCHOBAHHMO 3HAKA); g — BHICOTA
JAy9a Haj UDpeOATCTBEEM; U — NONpaBka (B MeTpax) 3a KpPUBH3AY
3eMan m pedpaknmio, paBHaA
1—%
20

e k — xospduument pedpakm@n (0GHYEO OpPHEMMAEMEB paBILIM
0,14—0,16); R — paguyc 3eMaum B KHJOMeTpax; § — pacCTOAHHE
OT 3HAKA [I0 OPENATCTBAA B KHI1oMeTpax.
Beaugan v BEGEpAOT A3 cleuHalsHUX Tabnam win npuban-
/HeHHO BHIYHCAANT mo Qopmyne
2
s
Von =—qg - (111.1.89)
Beauunau % onpepenasior anGo no xapre, Jubo BHYNC/eHNeM OO
H3MepeHHLIM 3eHATHHIM PACCTOAHHAM mo (opmyne

h=sctgz+tv4-i—1, (111.1.90)

e ! — BHCOTA UHCTpyMeHTa; ! — BHCOTa HaliwogaeMoll TouKH Haj
3eired, mubo BubmpaloT K3 cmenEanbHLIX Tabamy [3].

Ecnu B cTBope Me/KAy OyHKTAMH DACIONOMKEHO HECKOJBKO mpe-
HATCTBAI, TO HEOOXOAUMEIE BHICOTLI 3HaKOB HOACIATRBAIOT MJA KaKIOTO
UpeNATCTBMA OTHeJBbHO H M3 UnX BHIGHpAOT Te, KOTOPHe Tpedymor
MaKCUMAJIBLHOrO 3HAYEHWA BEICOT 3HAKOB,

Tlocne pacwera BHICOT 3HaKOB 110 BCOM HATIPABIEHEAM NOAGUPAIOT
BHIOjHeldiIyr0 uX KoMOmHamuio 0To Kaol Oape HyHKToB. OOwmuHo
SKOHOMIMeCKH BHITOfHeHdImed BHICOTOH HapH HYHKTOB CUMTaeTcA Iapa
¢ HamMeHLIIed cymMMoil BHCoT, OnHaKo Ha CTOMMOCTD ITOCTPOHKH 3HA-
KOB cymecTBeEHO® BJMAHAE OKA3RIBAIOT CTOMMOCTH JI@COPA3BOBKH
U apyrue gakTopH, KOoTOpHe HEOGXOAUMO YIHTLIBATD,
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Ompenenizp BRITORHEMIOYIO BHICOTY KaKoro-1mbo 3maka (aygme
BCETO0 JAJBHEr0 OT MPenATCTBAA) BN B CAYTae yike DOCTPOeHHOro 3HaKa
ompefeNeHHO BLICOTH HeOOXOARMO OTKOPPEKTHPORATEH BHICOTY BTOPOTO
oyBxTa. Ilycrh, BanpuMep, paccuATaHEyio mo ¢opmyne (I11.1.87)
BHCOTY B Oynkre A (pme. I11.4.11) opmmock mamemnte Da Ah, =

= H, — H, (40Boe BHaYeHH® BHCOTH MHHYC Ipekje paccunTaHHOe).

Torpa, mONB3YACH «IPaBHIOM KOPOMEHICHA®, MOMKIO OOPENeNHTh M3MC-
BeBRe Ak, paccumrammoii Do (II1.1.87) BHIcOTH BTOpOrO 3HaKa

§
Ahg=—Ah,—2, (111.4.91)
Sa
OxoHgaTedbpHO® 3HaUeHHE BHICOTH 3HaKa B OyOKTe B Oyner
Hp=Hpy-+ Ahp, (111.1.92)

Inn KOHTpOAA ONpeNedAT BHICOTY BHaKa rpadmueckn (gacro
OrpaEnYABAIOTCH TONLKO TrpadHYeCKEM oUOpeAe/eHAeM BHICOT 3HAKOB).

Jins sTOoro Ha NNCTe MMJAVMMETPOBOH (KierdaTol) Oymarm (cM.
pac. 111.1.10) DpoBOAAT ropH3oHTAABLHYIO MPAMYI0 H LPAMEDHO B Ce-
penuEe HaMeqaloT TOYRY C' (OpemATCTBAE), 3aTeM B OUpEeHeJeHHOM
Macmrale (Hanpumep, upuAaMag B 1 ¢M — 1 KM AXA TOPA3OHTAIBHOTO
zB1cM— 10 M QI8 BepTHKAJABHOTO MacmTaGoB) MO PACCTOALMAM s
HAHOCAT TOYKU PacmoNoeHnd OYEKTOB A’ n B’. OT NONY9eHHEIX TOTeK
N0 BOPTHKAJIH BHE3 OTKJIAJWBAIOT BeAMINHY g - v -+ h (echn h mMeeT
OTPENATENBHEIT BHAK, TO er0 OTIUIAXKIRAIOT OT ToYeX & -+ v no BepTH-
KaJd BBepX) B OOJydaloT OCHOBAEHA 3HaKoB A m B. lsMepus orpeaok
OT OCHOBAHAA 3HAKOB [0 F'OPUBOHTANBLHON NPAMOH, ONpeNeIAIT B COOT-
BETCTRYOIEM MacmTabe HX BEICOTY, 006CTeYHBAIOMMYI0 B3aEMHYK BH-
AEMOCTH NYHKTOB. ECJIH Ha OHOM N8 DYHOKTOB HMeETCA Y;Ke DOCTpOeH-
HHI 8HaK HJIM IO APYIAM coofpaykeHAAM [ Hero aapaHee Ghlia ompe-
JeNeHa BHICOTA, TO €€ OTKJAAJKIBAIOT OT OCHOBAEMA 3HAKAa 110 BepPTHKAIU
BBEpX, HOc/E 9ero, IPRAOKEB NHHEHAKY K HOAyIeAHOH ToIKe U TOUKe ',
fIQJAYIAI0T BLICOTY BTOPOrO 3HaKa.

Ecnm mepsoHagajipHasd BHCOTA 3HAKa NOJYYaeTCA OTPHOATENLHOI
(BRmIe TOPA3OHTAILHOM INHAY, TPOXOAsmed Yepes C') HAN NPH KOPpek-
THEPOBAHHH BHICOT IHHHEA OepeceKaeT BepTHKANb HEKe TOYKH OCHOBA-
HASA BTOPOTO 3HAKa, TO 3TO O3IHAYaeT HaJUYEe B3OAHUMOOH BEZHMOCTI
Me)KAY OYEKTaMA C BeMJIH. ’

Pacger BHCOT SHAKOB 0Y¢Hb YNPOMAETCA NPAMEHERNeM PasiHY-
HbX DAJNETOK, & TAICKe COEeNWAILHHX NPOPHABHEX (/JaBKOB —JIHCTOB
fyMarm ¢ HaHeCORHLIMY KOHIEHTPUIECKUME KPHSEIMM, A300ParKaomuyn
yposenHHe HoBepxuoctw (cM. [3] m mp.).

Ecin mocTpoeHAEIX 3HAKOB Ha OIpelelAeMbX OYARTAX [e mMeercs,
TO ONTAMAJBEYIO BEICOTY MJIA KaRIOi TapH MYHKTOB, ofecneunsaiomyio
HaEMeHBLIIAE 3ATPATH Ha DOCTPOHKY CHTHajoB, MOKHO WOJCTIHTATH
oo ¢opmynam M. . Kopobouknaa

.

. b . b \
111=-s2——2s2; 2=T-T 81y (111.1‘93)
453 si+s3

rmue
b= H]_Sg—[- 1‘]281.
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IlpH npoBefeHHH TpHJaTepanMOHHHMIX pabor ¢ HCIOJIL3OBAHIEM
paiMOfaABHOMEDOB € BHIHOCHBIMH MpPHeMo-TiepefaloNm[uMI  CTAHIUWAMM
#a autenHax B 10—25 M obxonATca 6Ge3 mocTpoMKH BHICOKHX 3HAKOB,
YTO CYUIECTHOHHO CHIDKAeT CeleCTOMMOCTE reopesudecKux pabor, ofrer-
gaeT MX IPOeKTUPOBAHHMe W YIPOMAET PeKOTHOCIIIPOBKY.

I'. IOCTPOMKA IEOJE3WYECKUX 3HAKOB

TeorieandecKuo 3HaKM COCTOAT U3 JBYX OCHOBHBIX JacTell: IOg3cM-
LOMA 9acTH — LeHTpa OYHKTa B yCTaHABJHMBAeMOIO0 HAJ HHM HADPYKHOLQ
COOPYMEHHSI — I'e0j[e3I[9eCKOro CHIOaJa.

Teomesmyeckme CHTHAJNH CAYMKAT [UIA o0eclleyeHHA BO3MOMIHOCTH
OpOBeJeHNs YTJIODHIX H3MepeHHH, CBeTO- H PafuOalbHOMEPHBIX WaMe-
peHHil PACCTOAHHN W MMeIOT mpucnocobIeAne AJA TOCTAHOBKH HHCTDPY-
Menrta, muaatdopMy nias UabaoZaTens W BHANPHOE YCTPOHCTBO.

IleHTpH reofleanyecKUX 3JHAKOB B5aKJIANEBAIOT B 9eMII0; OHH
CAyKaT [ad obecIedeBHMA HeM3MeHIOIr0 NOJO:KeHWA COOCTBEHHO reo-
JIe3UYEeCKOTO MYHEKTA H Gro COXPAOHOCTH B Tedellll¢ IPONOKATEIHHOTO
BpeMeHH, a TaKKe jiifl 0003HATeHNA TeX HeMOIBEMKHBIX TOYOK, K KOTO-
PLIM NPMBOIATCH BCe YIJIOBHIe M JHHeilHKle M3MepeHHSA.

Yemopua NpoBeAeHHH BHCOKOTOYHHX TeOfe3mdecKHX M3MepeHMH
HaKJIageBAOT HA CHTHAJE CJe[VIOUWe OCHOBHEe TpeboBaHMA:

a, CMTHaT NMOoOAMeH OHTb YyCTOWIHBEHEM, T 6.
obmafjaTh HamuesKamed COMPOTEBIAEMOCTHI0 ONMPOKHJEIBAHAI ©I0 BEOT-
POM MaKCHMaJILHOWU CHIIE M He IOJBEPTaTheA HePeKocaM IOX BIHAHEEM
cocTBeHHOr0 Beca. JTO HOCTHrAETCA HANEAHEM 3aKpellJleHAEM OCHOB-
HUIX ¢TON00B CHTHajJa B KOTIOBaHAX COOTBETCTBOHHOH TIJIyOMAR, a
TaK}te MPABMJIBHEIM COOTHOIIEHNEM MEKNY BHICOTOIl, MIMPHUHOH OCHOBA-
HHUA M MaMeTPOM OCHOBHHIX ¢T0iG0B. [N yMeHBINEHHA OCANKHA M BIa-
BIHBAHHA B TPYHT OCHOBHHeE ¢TOJIOL YCTAHABINBAIOT Ha IPOYHHC MMTH
(moMocTH), yilosKeHHBIe Ia JHO KOTIOBAHOB, UJAH HA clemUaJbHYI 3aby-
ToBKY (mopymin). Fay6HEa KOTIOBaHOB B 3aBECHMOCTE OT BLICOTH
cHMTHaJIa ycTaHOBJeHa oT 1 mo 2,5 M.

6.CHurHaa pgoamen o6axagarThr 3HATYATOIH-
HOH JKCCTKOCTDH W, T.e HMeTb Malnle ynpyrHe medopManmm
gacTefl M OWCTPO DOCCTAHABIMBATH CBOE IEPBOHATANBHO® MONOMKEHMS
N0 NpeKkpameHEHM NeHCTBUA CHJ, OPABOJHBIINX K ero MAedopMamusMm.

IT0 JocTUTAaeTCA THOIATEJALHOHM NOATOHKOM OTIHENBHHX Jerajeld
CUTHATa H NPABWILHHM COOTHOMEHAEM WX JJAMHH H TOJIIAHH.

HeCTHOCTL cCHUTHANA [OIKHA NI03BONATL DHIOAHATH HabaoaeHHA
upeE perpe mefoabmoii cumanl (X0 4—5 M/cex), mpm 3ToM BHOpanmuA
CHTHANa He MO/KHA OMYIATHCA.

B.CurHaa nonmeE GEHTh OPOYREKEM, T. € NIOITO-
BCTUHEIM, C XOpOmeif COMPOTUBIAEMOCTHIO DPaspYMeRHI0 OTAeNBHEIX
qacTei.

Jt0 obecnedMBaoTCA COOTBETCTBYWIIAM NOAGOPOM aCCOPTAMEHTA
CTPONTENBLHOTO MaTepHAla M HPABMABHEIM BHGODOM MecTa NOCTPOHKA.
Boapmoc 3unavenwe IpH 5TOM MMeT TOIAMMHA M KpeIIeHHe fleTajieil.
HAnA npemoxpaHeHMA OT THHGHHA OCHOBHEE CTOAGH B MecTe BHIXO/A
HX HaJ[ B3eMHOH }OBePXHOCTH OOKHMIAIOTCA HIF IPONETHBAIOTCH
CHeNHaIbHEIM PACTBOPOM, a BarOTOBJEHHELA JNJA IOCTPOUKH Jecomare-
pMan omrypmBaercda. KpoMe yKasaHHHX tpeGoBanuif, mpu mocTpoiike
CATHAJIOB [OJKHEL CcOBNIONATLCA YCINOBHA CHMMETPMIHOCTH (QOpPMEL
CHTIIaJIa OTHOCHTEJNHHO BEPTHRAILEOH ocH, yxoOcrtsa m GeaomacHOCTH
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na6niofednil, DogheMa N cycKka € [ero M Opes/ie Bcero obecnedenns
BBJHMOCTH [0 BCeM 3alPOeKTHPODAIIHEM HAITPAB/IEHNAM IPH MHHHMAJ b-
HOU BEICOT® COOPYKeUHA. )

B 3aBHCHMOCTH OT KOHCTPYKUWM, BRICOTL {1 LOACTABKM IAA YI-
7IOMEpHOr0 BHCTPYMeHITa IeOfle3NyecKne CHTNAAR CTPOATCA CAENY-
IOmNX THOOB! TYPL, DHPAMHIL, IPOCTLE CHTHANE II CIORILIE CITHAJN.

Typel. B BEHICOKOrOpHLIX I TOPHHWX (He MOKPHTEIX JECOM) paioHax
¢ OTKDHTHIM TODH3OHTOM H CKaJbHLIMHU I'DYNTaMH YCTAHABAHBAIOT TYPH,
npecTaBAlmAe cofoll aMeHEble, KUPUHYALe, OeTORHbE 1IN Kededo-
Gerongke cToA0H, BO3BOANMEE HAJ MapKOH, 3aJO3KeHHOH B CcKaly.
PaaMeps! UX TaKOBH: ceuerne pymaamenta 0,7 X 0,7 M, BucTynaomeit
Haj MOBepXHOCTHIO 3e¢MaM =actu 0,5 X 0,5 M, Bucora 1,20 M.

B BepXHIOI0 TPaHh Typa M IOBepXHOCTH ¢ynjaMeATa CTPOro Haj
mepBodl MapKO# B8aKMaJBBAIOT BTOPYI0 H TPETLIO MapKi.

BuanpHHe nprcnocofienus KpellAT JAGO Ha cuelHaJLHLIX Aepe-
PAHHHX IHM MeTAaJUIAYeCKUX NNPaMIfaX, yCTparBaeMLIX LIag TYpOM,
an6o UeHOCPEACTBEHHO HA MapKke Typa. Typw MOTYT 3aMeHATHCA
JePeBAHHEIMH WA METaLIMYeCKHMH INTATABAMII, YCTAHABIHDAEMHME
HaJx MapKo HeHTpa.

Ilpocteie mupammppl. IIpocThHC DUpaMMAH CTPOAT B OTKPHTHX,
BCXOJMJIEHHLIX 11 TOPHHX (e3NecHnEX padoHaxX, rfe BIJHMOCTb Ha CMerk-
HHe MyHKTH OTKPRIBATCA ¢ 3GMIH II BU3HPHBII AyT NPOXOANT A ycTa-
HOBJEHHOR BHCOTe Haj npensarcrBlieM. OHA OLIBAIOT TPeXTPAINEIMH K
HeTHpPOXIPaHHEIME U DPa3fedA0TCA HA: OPOCThle IEPAMFIL, IIpaMELl
¢o INTATHDBOM H OUPaMupmH ¢ Bexoif. O0masa BHcoTa (5O BepXa BUSHp-
HOH 1eJH) OpPOCTHIX NUPAaMHJ 1 OHPAMHL €O INTATHBOM Kojebiercd
or 5 no 8 M. CropoHa oclioBaENA y HHX paBEa 1/; BIcOTH. BhicoTa
mraTupa HaX moMocToM — 1,20 M. ¥ mapaMAmH-BexXH BRICOTA BH3APHOR
neaH Haf CTHIKOM OCHOBHBIX ¢TON60B He [O/JKHA MNpeHHIATh 5 M.
Q0masa e BHICOTA MOKeT JOXOANTL mo 20 M.

ITpocThie cmrmannl. IIpocThe cHrHajJW COCTOAT N3 [IBYX CTPOTO
A30JMpPOBAHHKEX APYT OT Apyra NNpaMHA: BHYTPeHHeH, ABJI0INeHcH
DONCTABKOH ANA MHCTPYMEHTA, H Hapy)KHoit, Hecymeit miatgopMy ans
HabawpaTend N BHSHPHYH Oeldb., IIpocTHe CHTHAIH CTPOATCH BH-
coTo# 0T 4 710 10 M, cTOpPOHA HX OCHOBAHNA PaBHa 1/g BRCOTH IO IJIO-
magke Habaogatean miaoc 2,0 M. HapysKEbe OHMpaMujnl, KaK Ipa-
BAJIO, 9eTHPOXI'PAHHEIE, BHYTPeHNHe — TpeXTpaHHKe, BEICOTA CTOMMKA
VIS HHCTPYMeHTa Haj OAOMAaAKoi ycrallapimBaeTcA B 4,20 M.

Cioxkame cursaianl. Cnreaam BrcoTolt or 11 mo 40 M crposresa
P BHe CI0KHHX TPeXTPaHHHWX cHrHanoB (mo 1959 r. c¢mrHaaw BECO-
T0I0 cBRme 13 M CTPOMAMCH CIOKHRME HeTHPeXT'PAHEHBIMEA), -

CloKuble CHTHAJB NPENCTABIMT co00H eIHHYI0 KOHCTPYKIHIO,
B KOTOpO#i BHYTpeHHAA (HICTPyMeHTalAbHAfA) NuUpaMMaa, Hecymas
CTONMK [IA WHCTPYMeHTa, He W30JNpOBaHa OT HADYKHOH, 8 ODHpaeTcA
11a OCHOBHBI® CTOAOH HocJaeiHeil Ha 6 M HUKe OMOmamKm niag zabnio-
patens, OGmmuBRa Tpameill CAOKHOIO cHrHajJa MOJKCT HMETL KpecTo-
ofpasnyw uim pombuzeckyw dopmy, ‘

IlmpuAaa OCHOBAHUA CHOMKHLWX CHITANOB PaBHAercd 1/4 X BHCOTH
Jio Iromankn HabmopaTenia naoc 2,0 M. BHcora cTonuKa jjisa HHCTPY-
MeATa naj onomanwkoi papEa 1,20 M. ¥V carTHaxoB ¢ poMOHYecKoH pe-
mIeTKOl rpaHell mmpuHa OCHOBaHUA M HJIOMIAfKa Habmiojartels yBelH-
genn! ma 0,5 M.

IIpm mocrtpoiike cnrEana ciaegyer ofpamate ocofoe BHEManAe
Ha OpPOYHOCTL MBLOTOBJEeHNA HECTPYMEHTalXbHOIO CTOJAKA H BIYTpeH-

422



[efl OIPaMAMbL, a TaKKe HA NOANYI ee II30AMPOBAHHOCTDL OT JIECTHHIT
i IVIOIMAIKA AR HabIoJaTedd.

Jlasg acrpoHOMMUecKHX HaOJMIOXeHHA ycTaHaBAMBAIOTCH COERHATL-
phle cTONOK H3 RAPONYA AIA KaMAA, CKPeIlIeHHble eMeHTOM. B MCKio-
QUTENLHEX CIYYIafiX CTABATCA JePeBARHEE CTOI(HI.

Tumel 3aKJa/[FIBAEMBEIX LEHTPOD 3aBHCAT OT (H3KKO-reorpadmue-
CKHMX ycloDHE paiioHa pafor, 0COGeHHO OT cocTapa TPYHTa H IJIYOHIEL
IrpOMepaaHisa HoIBH. MX H3roroRJIIIOT au60 M3 GeToHa, JAGO 113 Me-
rTamIuyecKHx TpyO, samoamemuniX OeTOHHHIM PACTBODOM W HAJeXKHO
JAMAMCIIILNX OT AeiCTBUA KOPPO3MH (B paboTaXx IPCAIHX JeT BCTpe-
YAITCA UCHTPH M3 KHPUITHHX H.IM KaMeHHHX K/JaJok HA IeMEHTHOM
pactsope). B Gerommile GIOKH UM TpYOR 3aj[€EIBAIOT CHeNHaJbHbe
TYIYHHARI® MapKA, D NEHTP® KOTOPHX HAXOJNTCH Iodycfepa ¢ OTRep-
cTveM IIIH KpecT, of03HAYAIOMHAe TOUKY, K KOTOPOil ITPHBOAATCA BCE
YIJIOBLIE W JHHCIIHBE® H3MEepeHHS.

Hax npasmao, p npumensasmuxca fo 1973 r. KOHCTPYKOOAX MEHT-
POB HMeAOCH 2 MapKH: OjjHa B OCHOBaHHH, Jpyrad B BepxHell dacTd
neHTpa, B macrosijee DpeMA MOYTH BCO THNH NEHTPOB HMEWT ORHY
MapKy.

IIpm manmMynM HeCKOJALKHX MapOK HX OCH JOJ/UKHLI IIaXOXHTLCS
Ha OfHOH OTBecloil AnMHum. Ecan DepXHHMe MapKH He MMeET IIOMepa,
TO y OeTOHHHX LEHTPOB IIPH H3roTOBJeHNA Ha BepXIed TpaHA CTABHTCA
IIOPAQKODHIT HOMEP.

C 1973 r. ycraHOBIeHH HOBHE THIE IEATPOB H pelepoB IOCY-
MapCTBEHHOM Treofeswuuecioii cern |17], paccuMraHDEe Ha MeXaHHIA-
M0 3EMIANHX pafoT W DO3MOMKHOCTH WEHTPAJH30BAHHOIO N3TOTOB-
JeHNS WX, a TaK:e Ha oOO0JierdeHHC JOCTYIa K HHM NPH NDHBA3KE
pacHojloKeHiteM BepXHHX 9acTell (MapOK) Ha YpOBHe NJIF BHIIUE 3eM-
HOH HMOBEPXHOCTH M Ha ofecoedeHde JJIATETBHOH COXPAHHOCTH BHAKOB
yCHJIeHHEM JIEeMEHTOB WX BHemmIHero ogopMienua. B coorsercremm
¢ 9TAM B HacTOAIlee BPEMA LEHTPH HM3TOTABIMBAlOTCA B BUME JKeJeao-
GeTOHHHIX IHJIOHOB MJH MeraialudecKux Tpy0, NO3BONAKMAX OpH
3aKJIaJiKe MCIOJL30BATH CAMOXOAHHC OYpOBHe YCTAaHOBKM, a TAKIKO
B BUfe Kene300eTORHEIX cBad, 3aKJIaJlBaeMHX NpH IOMOINE CBAae3a-
GHBHEIX YCTAHOBOK.

KoOHCTPYKIUA LEHTPOB ONMpPCHCIAETCA (QH3MKO-reorpaduIecKiIMu
0cOGEHAOCTAMNI PaiiOHOB CTPAEH, HA TEPPHTOPHH KOTOPOH BEIAENAIOTCH
caegyoImHUe 3J0HEHL:

a) ce30HHOTO DpOMep3aHHA TPYHTOB, COCTOAMMaA M3 IKHOIL, Gomeo
GraronpHATHOR B ceBepHoif, MeHee 6IArONPHATHOR ANA YCTOHIHBOCTH
BHAKOB 30H, 'PAHHUIIA MeAY KOTODHIMHA IPOXOJUT 10 JMHAHN Y KTOPOX —
Xappkos — AKTOOnHCK — Haparanga — CeMAnmamatmecK — 03. 3afi-
caH;

6) MOOroneTHell MepaJIOTH, BKJIIOTAIOMEH I0KHYI0, MeHee Ojaro-
NpHATHYI0, CPONHIO M CeBepHYI, HaubGonee GraTONPEATHYI I
yCTOM4YMBOCTH 3EaK0B B0HH. 'pandma mexny 10:KHol W cpenmeil aoHaMu
OpOXOANT OpHMepEO mo Jnuan Bopryra — Hosmiz ITopr — Xan-
raifika — Cynrap — OnexMuAck — AJajgaH — Asm; ceBepHas 30HA OIpe-
neaAercA rIyOHHOH IporamBaEus TPYHTOB mo 1,25 ;

B) 30Ha pAcOpOCTpaHeRHA HOABM}KHLIX IIGCIKOB, TOPHEIX paiioBon,
8a00JI0Y€HEKIX T'pPYHATOR.

ITo oroH"aHNMH MOCTPOHKHM BHaKa CO CTOJNHKA CHIHAJNA U3MEpART
[0 MEHYT MarHATHLI® asHMYTH HaNpaBJeHWil Ha BCe COCENHHC MYHKTHI,
a Talvke BRICOTY CHMIHAJZA /10 CTOJINKA M BepXxa BU3HMDHOM WeJH, paccToA-
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HAA [0 OPHeHTAPHHX OYHKTOB W a3UMYTH Ha HAX, Bce aTh cBegenns
SOHOCAT B cHeNUAJBHEIA aKT Ha LNOCTPOEHHHIA 3HAK, Ife YKa3HBaercs
TaK)He HadpaHWe 3HAKA, yUpeMeHWe, mapTud, Gpuraga, IpoM3BOuHB-
mag MOocTPoiKYy, THO 8HAKA, HEHTpa M OPMEHTUPHOrO MYHKTA.

Ilo oxoEwaHMH paboT mO mOCTpofiKe 3HAKOB CHAIOTCA CIeIylomue
OOKYMEHTH:

1) cxema pAfa HIA ceTH ¢ YKa3aHEHeM HOCTPOGHHHX DYHKTOB
B HX BHICOT.

CxeMR phaepynBaTcs B MacmraGe 1 : 500 000 (mna 1 Kuacca)
mam 1 : 300 000 (nasa cereit 2, 3 ® 4 KNaccos) ¢ pasrpadoi Ha TpamenHuu
MacirraGa 4 : 100 000;

2) cOMcoK HOCTPOGHHHIX UYHKTOB (IO YCTaHOBIeHHO# dopie);

3) DpHeMoYHHe aKTH HA DOCTPOCHHLI® 3HAKH H KaPTOYKU HOCTPOHKH
OYHKTOB,

4) aKTH cAaYM 3HAKOB MeCTHRIM OpraHaM BJacTH Hof HabxofeHHe
832 COXPAHHOCTBIO;

5) aKT DepesakNafKi LeHTPOB W UeATPUPOBOUHHE JHCTH;

6) o0bACHATENbHAA 3AMMCKA. '

Oprammsanns pabor crpomTennEofl GpArajn 3apEcmT oT (HU3HAKO-
reorpadmdeckax ycaoBmil. Tak, HampuMep, B padoHax ¢ pPasBATOH
TPaHCIOPTHOU COTHIO Heaecoo0pasHo MBTOTOBJIEHVE HMEHTPOB M HEKOTO-
PHIX JeTajell 3HAKOB B IEHTPaJMaoBaHHOM NOPAAKe C IOCAefyIomei
PasBo3Kol ©x oo MecTaM HOCTPoiKU. B 3amonspbe n TPYAHOXOCTYIHLIX
PaifoEaX BLITOJHO WITATUBLI H AAKe MPOCThIe TMHPAMHAJH HNOCTABIATH
Ha MeCT0 MoeTpoliKH D cofpaHHOM BHIEe BEa BEPTOJNETaX. B Tae:HHX
palioHax Bce YACTH 3HAaKOB HaroTaBJMBAlOT Ha Mecrte.
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11.2, BBICOKOTOYHBIE ¥YTJIOBBIE N3MEPEHAA
N NPEJBAPHTEJILHBIE BBIYHCJIEHAA B TPHAHTYJIANAH

H, B. fxosaes

111.2.1. BricoxoToyume YTraoMeplible HRCTPYMEHTLI

Kparkae csepcHna 00 yraomepnsx wnHeTpyMenrtax. CorstacHo
TOCT 10529—63 B macrosimee BpeMsA M3aCOTOBJAWTCS TONBKO ONTHYe-
CKHE TeOMOJAMTH, KOTOphe MOAPasieTANTCA HA BHICOKOTOYHBIE, TOYHHO
N Texmmyeckdme, BolCcOKOTOYHNE TeofoanTH T05 mnpegAa3madvaloTcn
Jif TPHANTYJAANEH B wUoamroEoMerpun 1 Kaacea, Tl — paa 2 xnac-
ca, TouHele teomonuTHl T2 — mnsa cereit 3 u 4 waaccos. Hapany
0 3THMH TEOMOJNATAMII HOBHX KOHCTPYKLUUH NDPUMEHAIOTCA TEONOJATH
TT-2/6 B TPHAHTYJISOWM U IOANTOBOMETPHY 1 K/acca, onTudecKue Teo-
noante OT-02 m OT-02M — b cerax 2, 3 m 4 Kiaaccos, Teopoiuta OTC,
TB-1 m pgpyrme, uM paDHONeHHbe, — D €eTAX 3 N 4 KJIaccos,

OcHOBHHE TeXHRIeCKHEe XAPaKTePHCTHKI ALICOKOTOYHRIX I TOYHHRX
yTAOMEeDHHX HWHCTPYMeHTOB OpHBefeEn B Taba. [I1.2.1.

IIpoBepKn yriaoMepHmX RNHCTPYMCHTOB, IlpunnannmaispHasm cxema
BHICOKOTOYIHX YrioMeplHIX HHCTPYMENTOB BKJA0UaeT clegylomue
OCHODIILIE 9acTH:

1) paGouymo mepy (pabounmii 3TajloH) — ropn3oHTAJIBHLIL
Kpyr (num6), mMepmuit neneHns, HAHeCCHHEI® ¢ BLICOKOH CTeNeNLio
TOYHOCTH (CIOfa 7Ke OTHOCIITCA H BePTUKAJNBHHIH KPYT);

2) oceBylo cCHCTeMYy, T.e cHcTeMy mpHcmocobuenmil musa
OPUEHTAPOBAaHHA HHCTPYMeNTa OTHOCHTENbHO OTBECHON JOHAH B jaH-
HOHl TOYKe 30MHAOI IIOBEepXHOCTH; B Hee BXOAAT BepTUKAJbRAA OCh HH-
CTPYMeHTa N TOYHHN ypoBelb (HAKJafHOH WJIN mpH ajanaane);

J)BH3mpHO® UpucnocobGaenne, T. e S3pHTCILHYID
TpyOy (rlaBHy0 H UOBEpUTENBHYIO);

4 orcaeTHOE® OprHecnoco6Jen o — MIKPOCKONH-
MHKDOMETpRl HJIA OUTHTECKUH MHKPOMETp.

Kaxaplit wHCTpYMeEHT, DocTyuamowmil nas Dpom3pojgcTea pa-
60T, noMmxen OHTHL TmaTeJLHo BLIBEpeH, OTBHIOCTApODAN I HCcle-
AOBAH. :

B sagauy moBepoX H IOCTHPOBOK BXOJHT BHABJEAUS
OTCTYUJIeNuid 0T reOMEeTPUYeCKHX U OOTAKO-MeXaHHudecKnX TpeGopaHIi,
0OJ0:HEHHKX B OCHOBY KOHCTPYKIEH IUICTpyMeNTa, H HauGollee moamoe
ycTpaHenue 3TAX OTKIOIEHHH,

NMccrnepgosamna DpegycMaTpRBAKT OUOpeneNieHpe HEyCTDA-
HAMUX OTKJIOBOHHI C LEJh0 BBEJIeHHs COOTBETCTBYIOINWX UDOLPABOK,
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Tagaunoa I11.29

HiueTp yMeHTH

OCHODHME XapaKTepACTUKH © =
VHCTPYMCHTaA Z\\' g
B & £ P2
1 2 3 A 5
I'napgEas Trpyﬁa
JimaMerp oGneKTHDBA, MM . . 65 60 64 60
PoxycHoe pacc'roaune MM 520 348 500 350
Yoenmyenge (KpaT) . 52; 65 24; 30; Y 30;
40 50; 40
62
llena penenmsa OKYJIHPHOIO
MHKpOMeTpa . . . . . . 1° —_ 1" 1"
Muprea GuccekTopa MUKpO-
MOTPA . . . .. . . . s 30" — 36 n 40"
20"
Hanmenpwee paccrosinue
BM3WPOBAaHMA, M . . . . 5 5 5 5
MNoseprTensHan
Tpyba
IIuaMerp obLexTura, MM . . 36 36
QoxycHoe pacc'roanne, MM 360 360
¥YBeanuenge (Kpat) . . . . 30 30
Ilone spednmsa . 1° e
llera penenun oxy:mpnoro :
MuxKpomerpa . . . . . .| 1. 4 1, 4
IMuprea Opmccextopa . 35" 35"
TopAa3oRrTaIEEME
KpyrT
IinaMerp kpyra, MM , . . 220 135 180 135
Ilesa nagMeRb1Iero fielieHAA i
Kpyra . ., 4 4 . 5 10° 10’ 10°
OTtcueTHoe npucnocoﬁneune
&) pAx MMKpoMerpa . .| BmaToB. | OnTinueckmil MEKpOMETp
MUKPOM.
6) nena pesenms Gapa-
fama . ..., ... 2" 0,5” 1" 1"
BepTHXaIbHH K
KpyrT
Juamerp xpyra, Mm . . . 160 - 90 130 90
llena penemda xpyra . . . 10 20' 10’ 10
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Npoxonxenme Taba I11.2.1

HHCTP YMEHTH
OCHOBHBE XapaKTEPHUCTUKNW ) =
YHCTDYMEHTa ; g
& & 5 -
& [} & [
1 2 3 A f)
OtcuerHoe npHrcOOCcOfIEHMO
a)sumy . . ... .. .| Mrkanos.| ONTHYECKHN MUKPOMETP
MUKDOM.
6) nena pgenesHs . . . 6" 1’ 1" 1*
Hena pgenerns
YyPOBHA
(Cex HA 2 MM)
Haxnangoro . . . . . . . 2—3 - 4 5
Ha ammupgame ropusonTanb-
HOTO KPpyra . . . . . . . — 6—17 6—7 7
IIpn anupgane DePTHKAIB-
HOTO Xpyra . .. ... .| 6&6—f0 10—12 | 10—12 12
Macca
HHCTDpyMeHnTa, Kr
Bes ynarkoexm . . . . . . 27,5 10.8 18,8 1
B ymakOBOYHHIX  ANMKaX .
(fyTaspax) . . . .. .. 44 18,5 * 34 17+
Macca mTathBa . . . . ., . — 8 — 8

¥ ( y4eTOM MACCH OEHTPMPOBOYHON OJATLI,

YMEHLMIAIOMHAX BAMAHA® HTHX OTKJIOHEHHII Ma pe3yibTaT; ONpeie/ienHc
DOCTOANHKIX HHCTPYMeHTA (LEeHH /[eJeHUA YPOBHEH, IEHHl [eJeHun
OXYIAPHEX MHKPOMETPOB IJIABHOH i IOBepHTeldbHOR Tpy® M T. I.);
WCOHTaENe PaloThl OTAeNBHNX MeXaHW3MOB ¢ dacTefl HICTpYMeHTA
(MEKpOMOTPOB, HANPABAAKNIMX, MAKPOMETPEHHHX BHHTOB M T. II.);
ompe/iefienne OmMBGOK NieJIeHAE IMKAnM M BEHTOD HM3MEDHTEJLHBIX IpH-
cIoco6/IeHRH; YCTAHOBJIEeHWe CTelleHd BIASHHA BHeIIHAX yCJOoBUE Ha
OTAE/IbAK® YACTH M HAa ANCTPYMENT B UEJOoM H T. f.; HaKOHel, YCTaHO-
BJIeHMe OPHUTOAHOCTH MHCTPYMeHTa (IO peayibTaTaM HCCICHOBAMHIT)
IJA OpOM3BOACTBA PaboT JAHHOLO KiAcca TOYHOCTA.

[lopepKn TEOJOAHTOP ¢ BHUTOBHNME
MEIKPOCKONAMU-MOKpPOMETpaAMH

TlopepKE TeOHOIHTOB BEIIOJHAIT B ONPeledeHHO HOCACI0BATEN -
HoCTH. BOARMIyI0 HacTh mOBEPOK BHIOONHAKT B NPERIONOMKEHWA, d9TO
BePTHKAJALHAA (OCHOBHAA) OCh HICTPYMEATa 3aHUMAET OTBECHO® MOJIO-
’KeAHo H COXPAHsAET €0 HeMBMEeHNLHM OpH BpalenHa aiunajni. Ilo-
CKOJIBRY OPHEHTHDOBAaHH® HHCTPYMEHTA OTHOCHTEILHO OTBECHOW JUEVHA
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0CYIMECTBIALTCA NPH [OMOMU YPOBHA, To N MOBePUH HAYAHAIOT C IO-
BePEM YPOBHH, DPMBEJA HPeABAPUTCABLHO, HACKOJBKO 3TO BOBMOKHO
npH HEeBRIBEPEHHOM yPOBHe, BEPTAKANLHYIO 0Ch B OTBECHO® IIOJOMKeEHHe,

1. Ocb nakaadnozo ypoens doaxcHna Harodumecs 6 00n0L naockocmu
¢ ocbl0 epawyeHun mpy6u u 6umb el napaasesvuoll.

Jlaa BEINOJNHEHWA 1EPBOH wACTH MOBEPKH BpalmeHHeM aJHAagR
yCTaHaBJIHBAOT YPOBEHE 110 HANPADJICHHAIO JBYX IOJbEMHLIX BHHTOB M,
JIeliCTBYSL MMH, MPABOJAT Ny3hpPeK YPOBHA TOYHO NIa cepejuHy. 3areM
OCTOPOKHO IOKATMBAKOT YPOBeHh B 06€ CTOPOHH HAa I'OpPH3OHTANBHOIM
ocu TpyOH W crepar 3a NMy3upbkoM. Ecam my3npek IpH MokaunBasun
ypoBHA He cMemaercd, TO MePBoe YcIoBHEe BHIOJHeHo. B mporusmom
cilydae ypopeHb Heo0XogHMMO HCHPAaBHTh GOKOBRIMH HCHPARHTEN LHLIMI
PMHTAMH IIpIL BEM. :

BTopyio 9acTh 9T0ii DoBePKH (I0BEPKY paBelcTna HOACTABOK YPOBHSA)
BEINOJHAIOT TAaKUM 00pa3oM. HoxbevMHbIMU BEHTAME OPHBOJAT Ny3bipex
YPOBHA Ha cepeamBy, QUKCHPYIOT OTCYETHI Do KOHIAM Ny3Hpbka (0-
CTaTOYHO MO OJHOMY) U 3aTE€M NEePecTABIAIT YPOBeHb Ha OCH TPyOH
Ha 180°. Pasmocte OTCYeTOB MO ONHOMY M3 KOHIOD NY3npbKa gacT
IBOHHYI0 BeJMIWHYy HEpPaBeHCTBA MOJCTABOK YPOBHA B J@JNEHHAX Cro.
Ucnpapiesus NpoOH3BOAAT NepeMellleHHEM NMyaWpbKa YPOBHA Ha OOHY
NOMOBHHY AYTH OTKIOHEHHA BePTHKAJBHLIMH HCIPaBUTEJbHEIMM BUH-
TAMHE TpH YPOBHe, a Ha BTOPYK M0JOBHHY — MOXLEMHBIMH BRHTaMH
NHCTPYMeHTa. ECIH NMy3speR Oocje IePeKnajikiBaHAA YPOBHA Ha OCH
Ha 180° cmemaeTca OT MCXOAHOrO IOJOKeHMA Ha BEJIHINHY He Oouee
JBYX menemuit, TO YPOBeHb MOKHO He MCIIPABAATH, a IOJB30BATBCH TaK
HashBAGMHM ME@CTOM HY I BbN Y HHKTAa YPOBHA, T. 8. CPSAHNM U3
OTCYeTOB DO KOHNAM MY3HMPBbKA, BAATHM, OPA ABYX IOJOEHMAX YPOBHA.
TIpaKTHYECKM MOMKHO OTPAHMINTHCH CPEJHMM OTCYeTOM TOJBKO IO Of-
NOMYy M3 KOHIOB Ny3HphKa H II0JB30BATBCA HM MOpPHM HOCJAeNYIOMmeit
HVBEINPOBKEe HHCTPYMEHTA, PUKCHPYA OTHIOHeRMe NY3HPHKA OT 3TOrO
cpegEero oTcYera. .

2. Bpayenue aaudadu 00axcHO OHMb nNPAGUALNELM, JACeKUM U
nAGCHUVA .

HepanHoMepHOe (H3-3a Ppe3Ko pas3jINYHOrO TPEHHA), Tyroe Han
caumKoM cBofopnHOe Bpamenue ajamjajfikl HOAOMYCTHMO M JOHKOO OLITDL
yeTpaneno. IlepBhM NpHE3IHAKOM HENpPAaBMABHOIO BPAMEHNMA aXHAMbI
ABJIAIOTCA NepnofAYeckne HaMeHeHAA MOKaBaHWif YPoBHA (Ha BeJHINHY
6o7ee ofHOro MNeneHMA, T. e. Ha 3” u GoJee) mMpM mOBOPOTe ANMIaALL
Touso 4epea 360° m cooTBeTCTBEHHO MepHofMYeCKHe M3MEHEeHWs Pa3aHO-
ctn orcueroB My — M, 00 MEKPOCKOIAM-MHKPOMETPaM.

PerynnpoBanpe BpalleHMs aJHRaNLl OCYIHECTBIAOT [PH MOMOIIM
peryanpoBogtioro BARTa-rpubKa. Ecam aTo He NMpHBOANT K uenu, TO
HAJ0 CMEHHThL CMAa3Ky BCPTHKAJIbHOU OCH HHCTPYMeEHTa.

3. Ocv spawyenus mpyo6u dorxna 6lmv neprerduUKyAspHa K éepmu-
RaLbHOL OCU 6D aUfeHUA UNCMPYMEHMA.

BpamenneM aamgagbl ycTaHABAUBAOT HaKJIajHOM YPOoBeRL IO Ha-
IPaBieHVIO IBYX NMOAHEMHHIX BAHTOB W, AEHCTBYA MMI, IPUBONAT Y-
3HPEK YPOBHA Ha cepenuHy (B HYJbOYHKT). JaTeéM OPUIOGHHMAIOT YPO-
BeHb, MOBOPAYMBAIOT ajdmany TogHo Ha 180° m OMyCRAIT ypoBeHDL Ha
och TpyGu *. Ecan myssipek YPOBHA Ie CMECTHTCA, TO MOBEpKA BHIOJ-

* Eciu NepBaA IOBeDKa BHOONHCHA TOYHO, TO ANUAafy MOMIIQ BDAaWATh
BMeCTe C YPOBHEM, HC CHEMAA ero C FOPH30HTalbBON OCH; TaK e MOKUO HOCTYnaTh

4 TPM OOJIB30BAHAHA HYJBIYHKTOM YpPOBIUL. ,
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wema. 3 MPOTHBHOM ciydae [NJA NCUPARIERNA OepeMemaloT 0y3bIPeR
ypopHA Ha OHY TOJOBHHEY NYTU OTKIOHEHHA €ro OT CePedHH Mcupa-
BATEILHHIMA BEATAMHE OPH OOACTAHORKE OCH BpameHus Tpyhsl, a Ha BTO-
pylo MOJOBEEY — HOTLEMHBIMH BHNTAMU HHcTpyMenTa, Ilemepmenmu-
{yAAPHOCTE OCefl B MHCTPYMEHTAX, MCHOAb3YeMHIX JJIA YINOBLIX H3Me-
peHmii B TPHAHLYJAIME 1-—2 Kiaaccos, He J0KHA NpeBHITAaTh 5"
(ByX AeleHmd ypoBEA Tteomoamra TT-2/6).

4. Bpawenue spumeavnotl mpybw goxpye ee ocu, OCYULECMEALEMOE
npu nomowu Hasodaujezo eunma, 004xcHO GHMbB NP ACUALHLLM.

TpyOy HaBOZAT HA HATAHOH OTBEC H BPAIAIOT ee OKOJI0 OCH OpH
((OMOIIA HABOAAMmEro smATa. EcAE npnm RakIoHAaX TpyOH B gUanaaoHe
11aMeHEHHA JEHUTHHX paccTodgHnyd or 87 no 93¢ 6ynyr 3aMegeHnl OTKIO-
HOHAs BUSHPHOK OCH OT HATH OTBECa, TO NP NDOU3BOLCTBE YIIOBHX
a3MepCHUIl MOAB30BATECA HABOAAIIAM BHHTOM TPYONl HO CAefyeT BIpPeAb
00 YCTpaHeHWA - OTMETEHHOTO Ie0CTATHA.

5. Murkpockons-smukpomemps O0oaxcnil Guime ycmaHogaeHtl npa-
BUALHO.

A. Tpm yeraHoBKe 6McceKTopa B HyJBUYHKT oTcUeT mo DapabamHy
MUKDPOMETPA JIOMKeH OHTH paBeH HYJIO.

B. Pe H MuKpocKoma-MMKpoMerpa folked OuTb He Ooses 1/,
HaEMEHBLIIEro fieelua orcaeTHOro Gapabana. Ilog peHOM UOHHMAIOT
pPa3HOCTh MeM{Iy HOMMHAJBHKIM ng H HEACTBHTENBHRM JHCIOM n flelle-
amit 6apabdaRa MUKpomeTpa, YKAAJHEBANIMAXCA B HAUMOHbIUEM [leIeHUH
npMba, T. e,

r=ng—n, ) .

Tlpe:xge 9eM HCOpaBATH peH, Hago OPHONHKEeIHO ONpexeiNTh Ero
pesHanHy, YT0oOH He jielaTh JHmHed padOTH, oOM9HO Hepey 9TOH HO-
BEPKOM HCCAEAYIOT OPAaDHALHOCTh PaboTH BHATA MUKpPOMETpa, The mo-
OyTHO HOJXYIal0T OpROIMKeHHoe aHadeHme pema. EcIE Takoe Hccleno-
BaHA® He CJeNaHO, TO UPHOGJHMEHHYI BEJNYAHY DeHA OUPEAeIAIT
TakuM obpadom. OpmE mMrpAX nuMba YCTAHABAHBAKT B HYILIYHKTe
MAKPOCKODA., 3aTeM OHCCeKTOP (ecdH HX ABA, TO HOIAB3YTCA TOJIBKO
OfHHM I3 HAX) HaBOAAT BBUHIMBAUHEM BRHTA OOCIOA0BATE]BHO CHA-
qajla Ha Oammafimuai MTpAX cjleBa OT HYJABOYHKTa, fajee Ha INTPHAX
B HyJAbNydITe H, RAKOUEL, HAa IITPHX COpPaBa OT HYJBIYHKTA A KAKIKLA
pas Gepyr orcuermt mo GapabaHy Mukpomerpa: q;, b, ¢;. Boauras
73 JOCAeIYIIMero 0TCYeTa OpefHYMHil, NONYIal0T AR OpHOIMKERHELX
S8HAaYeUlIA PEHA

ry=ci—b n r;=b¢—ai.

Takne onpefeleHAs peHa [e1al0T HA TPEX-9eTHIPeX NPOM3BOJBLHEXY
yeraHOBKaX ApMGa 0 3aTeM M3 BCCX SHAYEHMW r; H ri BEIBOIAT CPEHES 7,
KOTOpO® W HNPHHAMAT 82 OPHOGINKEHHAYI BeJHUMHY PeHa,

Ecin per oxaxerca 6Goiabme 1/, HanMeRbmero jeleHnsa Gapabama,
TO ero WCIOPAaBJIAIT: OPH HOJOKHTEAsHOM peHe (ryi> 0) Hajo BHABA-
OyTh 00beKTHBEYK TpyOKy m3 TyGyca MEHKpocKoma, a cam TyOyc mom-
HATL B 060fMaX HAacTOALKO, 9TOOL OTITINRO OLIM BANHE HeICHEASN
apM6a; npH OTPHUATENBHOM HEZONYCTUMOM peBe (ro <4 0) oObexTHEB-
Hyl0 Tpy0y BOBEral0T BHYTPb Ty0yca MHKDPOCKODA, 8 BeCh MHKpDOCKOMN
onoyckawT B ofoidMax [0 Tex Iop, HOKAa He OYAYT OTHETIMBO BHAHM
mrpaxy aaMba, PeH ECOPABAAIOT NOC/Hef0BATEAbHEIME IPUGIIHKCHE AMA,
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OKoHYaTEThHYI0 BEAMYHHY PeHa ONPCAENAIOT H3 CHeNUaTbHEX HCCAeN0-
BaHHH.

B. OTKIOHeHAe yria MEKIY MHKPOCKONAMH-MHKPOMETDAME OT
180° nomkHo Outh He Godee 20", OTOT MaNbX yroa d BLUNCAAIT OO
dopmyae

_Uuitve
d= 2

rae
vy =My —M ,—180°,

vy = M%SO) — ‘MEBO) —180¢2.

3nece M g g M , — orcuers no MEKpocKomam 5 m A Ha mpoma-
BONLHOH ycTaHOBKe amMOa; MES® m MUS® — orcuerst mpm Toif e
ycTaHoBKe JEMGAa, HO HPH NOJXOKeHEA AJMNANE, OTIAMYAIOMEMCA OT
mepBoHAaYaNbEOrO Ha 180°,

Ecan yroxa | d| > 207, To ero Heo6XxogaMo yMeHbIIUTs. Ja4 3TOro,
Bpamas almaany, nelecoofpasHo MIIKPOCKON A YCTAHOBHTL HA OTCHET
M ,, a Ba Gapabane MuKpockona 5 ycTaHOBHTDH 4ICIO CEKYRN, PaBHO®
orcaery My = My — d. Tak xak B 9ToM ciaydae OHCCEXTOp MMKpO-

ckona B oxakercs B CTOpOHE OT Miajmiero mrpuxa amMba (Ha yroa d),
TO, IPUIEP;KUBAA pyKoil 6apabaH MIKpOCKONa-MUKpoMeTpa 5 Ha HYXK-
HOM oTcdere My, HeoGXOAMMO DOBEPHYTL BHHT 3rorT0 Gapabana fo Tex
Ooop, ToKka JeBHH OHCCEKTOP He COBMECTHTCA ¢ MJIAAMUM IITPHXOM
auMba. 3areM Haflo CMECTHTH «Ipe0eHKY» B MHKPOMETpe Tax, 4YTOOH
OTCYeT B HYJBNYHKTE OHJ paBeH HyTo. JI1A KOUTPOJA HOBEPKY cle-
AyeT MOBTOPHTH HA APYTO# yCTaHOBKE aAuflajfibl, OTIUYAIOIMEACA OT Oep-
BOHAYaJbHOH mpmMepHo ma 90°.

6. Buaupnan oct mpy6u doaxHa 6umb nepneHdurysspua K OCu
epaujenun ee.

B BHCOKOTOYHHX YIVIOMEpEHX HHCTPYMERTaX NBOHHAA BeIHIMHA
KossuMayuonKoid Owubku He AOMKHAa DpeBumatek 207 (2c < 207).
UcopaeineHHe OPOM3BORAT BpamerndeM BAHTA OapafaHa OKYJNAPHOTO
MAKPOMETPA OpH HeHOJBHKHOM IOJIOKeHHH caMoro OapafaHa, nmprdem
¢ mOCHeqYIOMUM cMeImeHAeM TpeDeHKA MHAKpoMerpa (Hyias Gapabana
AOMKEH COOTBETCTBOBATh TOJOKEHMI0 OHCceKropa B HYIBIYHKTE Ipe-
Genxn).

7, Humu Guccekmopa Okyaaproeo mukpomempa O0AXHH OGumb
YCmanossens 6epPmMuKaibho,

Ilpe TmaTedBHO OTHMBEIMpPOBANIHOM HHCTPYMEHTE IIOBEDKY BDHI-
OONHAKT MyTeM HaBeJeHHA OHCCEKTOpa MHEKpOMeTpa Ha YRajeHHYIO
TOYKY W BpameHmeM TpyOH B BepTAKadbHOE milockocTH., Hurte 6mecex-
TOpa HpH BpaumeEEA TPYOH MOMKHA OCTAaBATHCA Ha JamHHO# TodKe,
B OPOTUBHOM CJAY4a® HCIpPABJEHNA IPOM3BOAAT MOBOPOTOM IOPOOKM
MHKPOMETpa, NpeIBAPHTENBHO OTKDEmHB CTONOPHHIA BHHT.

8. Mecmo 8senuma eepmuraavrozo Kpyea doaxcno Oumb OAusKUM
B nyao, ' .

Mecro semmra ¥ 3elETHOE PaccTOSAME BHYNCIAKT mo (HopMydaM

Mz:%(l{.ﬂ—}— KIT) = 180°,
: =-;- (KJT— KIT) = 1802 = KJT— Mz — Mz — KII.

431



Mecro 3eHHTa HACOPABIAAT Opi MOMOIIM HCIPABHTEIBHHX BUHTOD
YPOBIIS, yCTAHOBJEHHOTO OpPHE aJAfaje BEepTAKAJBLHOI'0 Kpyra HHCIPY-
MEeHTa.

HOBGPKH CUTHYECKHX TeEeoOxoONmMTOB

TlockoAbKy MHOTA® MOBEPKAE ONTHYECKOTO TEOROJATA MAJN0 OTIH-
9AJ0TCA OT COOTBETCTBYIOIMAX MOBEpPOK TEOJ0AUTOB ¢ BHHTOBHMA MHKPO-
CKONAaMM-MUKPOMETPaMH, TO HI)Ke OPHUBOANTCA ONACAHNE TOIALKO PANA
NONONHATEABHEX [OBEPOK.

ITodsemntie u MUKDOMeMmpDEHHbie GUHML J0AXCHB uMemb RAQeHHI
zo8 6ea modma u 8aedanus. .

Xoj MOTBeMHNIX BHHTOB PeryJIApPYIOT PeryJupOBOYHEIME BHETAMHA
npr AAX. XOJ MHKDOMETpeHHHIX (HABOJAN(MX) BHHTOB peryaupymr
OpyXAHaMA B T'HAb3aX W raifKaMm OpH 3THX BHHTAX,

Ocb yuaundpuneckozo yposwa npu asudade eOpusoRmaibHOZO KpYea
doaxcHa 68mb ycmarnosseHa NeprReHdUKYARPHO K OCU 6D AULEHUS UHCMPY-
MeHma.

IlopepKy BHIIOJHAKT OyTeM UOBOPOTa ajujafw TogHo Ha 180°,
OpaYeM [elaloT ee Ha JBYX B3aMMHO OePOEHNUKYJMADHHX yCTAaHOBHKAX
aJngajs. )

IIpasuavrocmb epaujerus aaudadv. NPODEPAIOT NYTEM IMOBOPOTA
axmpansl TO9EO Hepes 360%, CMemenwe MysLipbKa YPOBHA B TEOXOAHTAX
mna T1 1 OT-02 we gomkEo npeswmats 0,5 nererma. Hepomycrimoe
KomeGaEe BEOPTUKAJBLHOH OCH YCTPAHAIOT TOABKO B 3aBONCKHX YCJO-
BOAX. : .

ITpu nosepre u306paxceHull COPUFOHMAABHOZ0 U 66D MUKAALIOZ0
kpyz0s HeobxogaMo OOGPATHTH BHOMAHMe Ha CJeLYIOINee:

a) MHOEKC ONTIYeCKOTO MIKPOMeTpa IDH YCTAHOBKe CeKyHI Ha
HYJL MOJNKeH CcOBNAfATh ¢ COBMEIEHHHMHN n300paKeHHAMHA IHAME1-
PaiBEO OPOTHBOMOJIOMKHEX IOTPEX0B auM0a;

6) OCBemEHHOCTh MOJf 3peHHA OTCYeTHOTO0 MHKDOCKONA [OJKHA
6KITH pPABHOMODHOI;

B) JHHMA pa3fela MeEAY BepXHHMH B HIGKHEHMH H300parKeBmAMT
mTpuxoB quMba moMKHA GHITH TOHKOM, nupAMoi m 6Ge3 3aMeTHEIX YToJ-
IMeANif;

r) He MOMKOO OHTL nepeKocoB H3o0pa)keHHd mMTPHXOB JEMOa;

n) maobpaskermA mrpuxoB auM0a B JAACKA CEKYHA MOMERHEHL
GviTh BHTHH ONHOBPEMEHHO W peaxo, 6es mepedokycwpoBKH OKyAApa.

Henepnenduryaaprocms ocCu gpaujeHus mpybs K cepmukasdbHol
ocu uncmpymenma 6 meodosumez muna T1 u OT-02 ne Aosxna npe-
ailusams 57, :

IIpasusbHocme zoda Porycupyousets Aunas spumedvnoii mpybu
OPOBEPAKT 110 Pa3HOCTAM OTCIOTOB, CHENAHHAKX IO T'OPUAOHTANLHOMY
KPyry OpDH ABYX TOIOKEHEAX BEPTHKANBIIOTO Kpyra Ha yoalennylo
U Ha GIH3KO pacmoioxenBywo (B 5—6 M) tounn. HecoBnanernnme paano-
creit (KJI—KII) pnsa panpHel u GOmKHed ToYeK CBUIETENLCTBYET O HE-
npaBunnioM xofe (ioycmpyiomel JRH3L. WcnpaBieHAe TPOR3BOAMT
B MacTepckofl Mad Ha saBoje.

Mecmo aenuma ¢ meodosumaz muna T1 u OT-02 oaxeno 6ume
6auBKUM B HYalo,

WcnpaBafAoT €ro OOCPeNCTBOM pPeryjidpoOBOYHOTO BHBTA 0PN
YPOBHEe TaK, YTOOH IpH HaBeJeHHH SPHTENbHON TPYOH Ha KaKYw-IA60
yAaNelHy0 TOYKY M COBMemeHHH KOHIOB NY3HPbKA YPOBHA CyMMa
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0TcUeTOB Io BeprukalsmomMy Kpyry npu KJI m Il 6una pasma
180°,
MZ=H.H—|—HH—180°.

z=KII—RKJI490°,

Hcenenosanne yriomepnhix RECTPYMEHTOB. B Ka)kmoM BHCOKOTOY-
HOM MHCTpYMEHTe IOJKHH OLITH UCCIeNOBAHEL:

OceBaf CMCTEeMa BMECT® C HOJCTABKOM M ypoBHeM (Ha-
rAafHEM Wid npA anmpane). OnpeneidioT memy feleHAA X Ka9eCTBo
ypoBHeil, ACCIONYIOT PaBUABHOCTH BPAIIeHAA alNAafnHOR uacTd, Ompe -
neaAl0T BIAgHAE MO0PTa DOIBLEMHHX BHATOB Ha Pe3yJIbTATH YTAOBHX
H3MEPeHnAi. :

l'opnsonTanbhaui kpyr. Onpeneasior ommdxm nma-
MOTPOP M BKCOEHTPHCHTET KPyra.

Buesapnoe upacuocob6anenmne. Heecneayor kagectso
ONTHKV TAABHOH M TOBEPATENLHON TPYO, ompeaeifdoT HmeHW o6opoTOB
OKYJAPHHX MHKDOMETPOB, OMMOKU BHMHTA MUKpOMETpPa (XOIOBH6
N OepNOANYecKHE), IPAaBMIbHOCTH Xofla (oxycEpylomei JUH3N, mpa-
BMUILHOCTL BpamEHAA TPYOW BOKPYT TOPU3OHMTAALEOH OCH (IpE HOIB-
30BaHNA HABOMAMMM BHHTOM TpPYOH), NOCTOAHCTBO KOJIAUMamWOHHOR
ommMOKM, BSKCHEETPUCHTET BH3WDHOM OCH.

OTcuerHse OpHEcHOCOGJ e HUsA B BUATOBHX MUKDO-
CKONAX-MHKPOMETpAX ONpEeAenAnT OUAOKY BHHTOBOH INapH (DWHTA
M TaiiKn), «MepTBHE)» XOX BAHTA, MCHBHITHBAIOT NPaBRIALIOCTH PaboOTLI
MAKPOMETPa, TOYHO OUPEReIAIT 3HaUeHHe pPeHa. B OOTHIECKHX MEKpO-
MeTpax ¢ KAYalomMMHCA IJIOCKOOAPaJJeJbHRIME INTACTHHKAMM MCCJIe-
AYOT cCHcTeMaTHYeCKHe omuGKM MHKpPOMeTpa, CJyJailHbie OmMOKM COB-
MemeHRA u3olpa;keHHA ITTPAXOB KpYla (41A TOPHIOHTAALHOrO W Dep-
TAKAJBHOI0), MEPTBMI XOF OTcIeTHoro Oapafara. B Mmxpomerpax
¢ ONTHYOCKHIMHA KAMHbLAME BHILONHAT T JKe HCCJHENOBAHMA, 33 HCKILIO-
deRmeM MEPTBOTo X0jja, KOTOpHIl B AAHIOM MHKPOMETpe He MMeeT MecTa.

Tlepen BHesgoM Ha HoJjieBhle PaGoTHl BHOONHAKT TONBLKO 4YacTh
fiepeuncaeNHHX HCCNe0BaHMA HACTPYMEHTa, a HMEHHO: IpaBHIBHOCTD
paboTH MEKPOMETPOB U PeH, sKCIEHTPHCHTET TOPH3OHTAJBHOro Kpyra,
NPaBEJILHOCTh BPAIICHMS AJMNafHOH 9AaCTH, OPaBAJLHOCTH BpPAMEHHA
TpyGH BOKpYr ee ocH, CHCTeMaTAYecKHe omMEGKH H3-3a ao$Ta mombeM-
AWX BHHTOB, TOCTOSHCTBO KOANAMAOMoOHEOH omubkm TpyOH. Ilommme
’Ke HCCIe0BAHAA HICTPYMEHTa HPOBONAT NPH MOJYYeHUH ero ¢ 3aBoja,
a4 TaKKe MOcle KANATAJBHOTO PeMOHTAa WHCTPYMEHTA.

Hmxe OpmeopsATcA KPATKHE 3aMedalliA Mo HEKOTOPHIM BAjaM He-
CJIENI0OBAHUI HHCTPYMEHTOB.

1. Omm6KA fHAMETPOB TOPU3OHTANLHOIO KpPYra BBICOKOTOUHBIX
YIAOMEPHHX MHCTPYMEHTOB MOryT GHITH HCCICHOBAHLI € HelbIo:

a) BBeJeHHA HOOPAaBOK B KA M3MEPEHHHA yros MK Hampasie-
HEE; B BTOM clydae Pa3HOCTA TONPaBOK JI0GOM maphl HHaMerpoB 40d-
HE ORITH NOJYYeHH ¢ ONHHAKOBRIMKM BCCAMH, a CaMM IIOOpAaBKA —
INA BceX ANAMOTPOB, OpHYeM ¢ ommOkaMm me Gomee +0,17%;

6) ycraHoBnemms KagecTna pasdfelleHNA KPyra M NPHTOTHOCTH
ero JUIA UPON3BOICTBA BRICOKOTOUHENMX YIJOBEIX N3MepeHUil; B HacToAmee
BPEMA KpPYr'H AcclegyloT oburaao wepes 1—3%, mpm 8TOM ymoBmermopa-
TeJIbAEIMA CYNTAIOT KPYTH, OOAHME OMHACKA AMaMeTPOB KOTOPHX He
npesurmarnT 1,2 m 1,5 coorBercTBEHHO I TCONOJMHTOB TAHa TT-2/6
u T1 unn OT-02; npa aToM B reopoanrax TT-2/6, b mopajke uckmoTeHn s,
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jonycraoTea ommbknm no 1,4, Ho ne Golee 9eM MJAA OBYX aAa-
MCTPOB;

B) YCTAlIOBJEHIls1 XapaKTepa M3MeHeHHA CHCTEMaTHIECKMX 0innGOK
JICJeHHN Kpyra H MCHOJb30BAaHIlsl BLIABJIEHHOH 3aKOHOMEPHOCTH MaMe-
HeIIRH HX JUIA mocaefymouieit pa3paboTk MeTofoB G0phOLl ¢ DINANAEM
aTHX OmMHOOK B HpOUECce YIJOBhX I3MepeHUd Ha IYHKTE;

r) KoHTpOoNnA paboTH pesaRTenbLnodl MAMHAHH.

B Hacrodmee BpeMA mompaBKH 3a OIUMOKA XHAMETPOB Kpyra HE
BBOJAT B A3MepeHHEe YIJH B TPMAHCYJIALHYU H3-38 CAOKHOCTH TOIHOIO '
onpeneieHNH MX BeMWIMbl A HAJIHYNSA CPaBEUTENLHO NPOCTHIX IyTel
saMeTHOrO oclaljeHns BAHANHA OmMAOOK JHAMETPOB HA KOHEYHHO
(YpaBHCHEHE) pe3ynbTaTH MaMepeHmii Ha craHOAA. TeM He MeHece Tex-
HHKA H KadecTBO pas[elleHHd KPYToD BRICOKOTOTHHIX MHCTPYMEHTOB
HY;K/|310TCI B fJalbHelilleM COBEpIIEHCTBOBAHHWH H MOBMIIGHHI TOMHO-
CTH HAHGCEHHs JeJIeHIH.

2. lox 8 XceBETPpPACHTETOM rOPA3OHTANBHOrO
Kpyra monpa3yMepaloT HeCOBNAieHMe NEHTPa BPAMEHUA Kpyra
¢ UEHTPOM KOIbOA fHedeHMdE Ha HeM. XOTA SKCIEHTPHCHTET Kpyra H
HO OKa3LIBacT HMKAKOrQ BAMAHAA Ha Pe3y/LTATW H3MepeHRmit (Ha cpen-
nee Mo THAMETPAJBHO NPOTHBOTONOAHEIM LITPHXaM Kpyra), TeM He
MeHee peKomeHuyercd, IToOM oH He npepnman 207,

3. MMon sKCOMEAmTPUCHTETOM aJdHn}afH NoIpaayMe-
BAIOT HECOBMAJeHAe TPOEKOAM OCH BpAamERAnA ajanjaju Ha n1aMb ¢ mesT-
POM Xoabha feneHuii Ha JuMGe (ITpH NaHHOK KOHKPETHOH OpHEHTH-
POBKe Kpyra OTHOCATEIbHO HONCTABKN MECTPyMeHTa), OAHAKO ¢ TOIKH
8pellia YCAOBNH H3rOTOBJICHAA HHCTPYMOHTa, B MeXaHHKQO-TeéXHONOTHA-
HeCKOM CMHcJe, [Ofl KCIeETPUCHTETOM aAnTag OHHMAIOT HecOBIIaje-
HHe NPOEKIAH OCA BpameHHA alMfaiLl Ha JuM0 C meHTpoM Bpame-~
HHA ero.

HanGonbiee coBMecTHOe BANAHHOe DKCOEHTPHCHTOTA AEMGa H aim-
OaAs Ha pasHOCTh OTCYeTOB DO MIKpocKomaM 6yfeT B ToM caydae,
KOTZa NEeHTp KOALLA AeleHNil AuMO6a H HeHTD OCH BpamleHWA anluags
6ynyT HaXomATECA Ha ONHON DPAMON MO pasHHe CTOPOHH OT LEHTPA
ppamenna yEmGa. »

IIpasrapHOCTH BpamieliAA ajlnajs HHCTPYMEHTOB ¢ MIKPOCKONAMA-"
MUKpPOMETPAMA HMCHLITHIBAIOT HePecTaHOBKOH ee 4epe3 30°, HaanHaAm
or 0°, Ba Tpex CleAYOIIUX OXWH 3a APYruM oGopoTax alAgajgW Mo Xoxy
9a¢oBOil CTpelKE H TpeXx ofoporax ee B o6paTmoM HampasmeHRd. B om-
TAYeCKNX TEONOJATAX C CaMoperyiaupylomefica chcreMoi oceil zenanT
Oo ogHOMYy mpaMomy T ofipatHoMy oboporam. Ilpn wasENoil ycTaHOBKe
aanaafn GRKCHPYIT OTCUETH O TOPI3OHTAIBHOMY KPYI'Y U DOKasalHs
HAK/AaJHOrO YPOBOA.

Ipu ynoBieTROPATENLHO PperyinpoBKE BDpallleHHA axupajHol
"acTn pasHoctH v oTcdeToB My u M, mo Murpockomam B m A4

v=Mg— M, —180°

LOMKILL H3MEHATLCS! O 3aKOHY CAHYca: OTHIOIEHMA BTHX pasdHocTeld
OT CHHYCONNH, BHTHCIeNHOI N0 MalepHallaM WCCAeLOBAEIN#, y Teomo-
antoB TT-2/6 Be momxnu npepnmath 107; aGCoMIOTHHE ;Ke 3HAYEHMHA
pasHocrelt v pgomKau OuTE MeRbie 40”. Ecan aGcol0THHE SHAYeHAA
ppesumraloT 40”7, HO KoJNeOaHMA OTAeMBHHIX BHATEEHI He BHIXOJAT
A3 8TOro Npefiena, To HeoOXoAMMO O OKOHYAHMH MCCJAEAOBaHMil Mcmpa-
BATb Yrold MEXAY MIKPOCKONAMII, ‘
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Cunycoasa BHaAcaAeTcAa no Popmyde
T
vy=Ff 51n(MA—P)+d,
rge M, — OTCieT 0O MHKpocKony A; 3HAYeHHA BOAHIHH f, Prd

Haxonat mo dopmynam
sinP —[vcos M 4|

tg P= cosP [vsin M, ]’
2[vcos M 4| 2[vsin M 4]
f=— n sin P =" hcosP '
2]

amech d — OTHJIOHEHHE YIJa MeKAy MAKpockomaMu ot 180°% v = My —
— M, — 180% — pa3nocTH oTcueToD MEMAY MEKpocKomamm 5 u Aj;
n — 9HCI0 YCTAHOBOK ANHUAANH B OKPY:KHOCTH.

BeiudanEa f (aMIIWTYga CuHYCOMAL) CBA3aHA ¢ JHHEHHWM dlIe-
MEHTOM JKCUEHTPHCHTETa ¢ W ¢ paguycoM R JuMBa COOTHOWeHHeM

Ilpa HmcclemoBaHHEM DKCOEATPHCHTETAa AaNujajnn (AmMGa) omTHYe-
CKAX TEONONHTOB Ha KaKEoH yCTAHOBKe adufafi (mmEmba) cHavana
coBMemalT H3o(paKeHEHA NEAMETPAJbHO HPOTHBONOJIOMKHEIX HMTPAXOB
ammfa (oTcwer ), a 3JaTeM HzoOpaseEHe mMTPEXA alufanu (rmmOa)
¢ HeIOMBEDKHKIM HHIEeKCOod (oTcuer ¢'). HaMereHe pasnoCTel v = 2 (—
— t') % XapaKTepuayeT BIHAHAE SKCUERTpMCHTeTa anapamu (mmmba).
Ilo pesyiabTaTaM HCCIEXOBAHHEA CTPOAT IrpadMK H3MEHEHNAA BEAHYAH ¥
¥ BINICEIBAIOT B Oero cAHyComAy. HoneGaHAA BeAnamA ¥ ROMKHAE OHTH
MeRbme 40”7, a OTKIOHEHAs WX OT DJaBRoH KpPRBOA (CHHYcOHNIH) He
HOKHK ODpepmmarb 157, Ammpany (1mM0) mepecrasaalor sepea 302

4. OxoHTaTelbHOE OUpejieNiellne P @ B a4 OTCUETHHX MAKPOCKOHOB
NpOM3BORAT Ha Pa3HHIX YCTAHOBKaX aJHAajAbl, PaBHOMEPHO pacDpeje-
JIGAHEIX O BCell oKpy/KHOcTH (0GmIHO ¥Mepe3 30°), ocnabiaAsa TeM caMuIM
BldAHNEe OmMHEOGOK AHaMEeTPOB Xpyra Ha BeamsmAy peEa. IIporpamma
M NOPANOK HCCHEOBAHWA 3JABHCAT OT THOA OTCYETHOrO MHKDPOMETpA.

Perm BEHHTOBOIO MHERpOMeTpa ¢ OZHEM GHCCOKTOPOM BHTACHAIOT
Kal PasHoOCTh OTCUETOB IpHM HapeAcHEH OHccexTopa Ha crapmmi b
B Maajmmi ¢ mTpExH JEMOa

r=b—a.
lIpa Haggumm aByX GHCCOKTOPOB B MHKpPOCKOI® (TOOAOAHTL! THOA
TT-2/6) pem suwHcaAOT mo (opMyae
r=p—a,
e p == b — a (pa3HOCTH OTCUSTOB UOPH HABEJOHWA NPAaBOTo OHCCOK-
TOpa Ha CTAPMWH INTPDHX M JAeBoro 0acceKTopa Ha MJIAMmAi MTPHX);

0 — OTIHMIAe PACCTOAHHA A MEKAY ABYMA OMCCEKTOPAMH OT HOMHHAb-
HOI'o 3HAYEHHWA ero Ag, T, @, 0 = A -= Ay,
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B nensx oclraGienns BIMARMA Ha peH omn60K BAHTA MEKDOMETPA,
omuGOK [gedeHmit OTCYeTIIOTo GapabaHA M ero SKCHENTPUYHOH HOCATKH
MccleOBaHMA BedYT Ha Da3NHIHEIX ycTaHoBKax Gapabama, cmmMerpmu-
HO paclipefieTeHHBIX OO0 Bcell €ro OKPYIKHOCTH K 0 Beeil paboweit wacTn
BuATa (B OpepeJax ONHOTO HamMelhllero pemeEMA duMba m BOansm
HYJILOYEKTA MHKPOCKONA).

Ecnu BeInm9mnia peHa NMpeBhImAaeT OOJOBURY HaMMEHBINEro HCAeuns
6apa6aua mpkpomerpa (nas TT-2/6 — 1”), To B peayabTaThl H3Mepeunit
BBOTAT DOOPABKI

r” a4b
Ar ; 7 M

“ a+t-b
rae meHa i HauMeHbImero HelleHWA JuM0a m CpegHUil OTCUET _g N

10 MEKPOCKOMY-MAKPOMETPY HO/KHH GHITL BRIPA)KEHH B OfHAX H TX
JKe GUNUHEAOAX (B MMHYTAX).

PeHoM ONTEYIECKOr0 MAKPOMeTpa HaShBAaWT Pa3HOCTh HOMAHAIBHOM
BOJIMYMHE WONYACTEHHA KPYTa W ero BeJMYnHH, OIpefeleHHoil InpH
moMOImMA MHKpoMeTpa. B oINTHYeCKAX Teoy0JAATAX PEH ONpPeNesfioT OT-
feApH0 [AA BEPXHEro M HIDKHero Mao0pateHmil Kpyra:

re={(a—b) H_}"_L't
ra=(a—c) pt -,

r=%("n+"ﬂ)v

Ife ! — OeHa HAMMEHBIUETO NeJeHAA Ha jamMOe B CeKyRmax; p —
NeHa JIeNIeHHA ITKANM ONTHIECKOTO MHUKpPOMeTpa B CCKYHIaX; 4 — OT-
CYeT B JeJeHHAX IO ONTHIeCKOMY MHKPOMETPY OKOJO HYJIA €T0 IKAJK
IpHA COBMOMEHUN InTpaxoB JrMba A B (4 4 180°); b — oTcuer B fexe-
HHAX 0 OOTAYECKOMY MHKPOMCTPY B KOHIIE ero ITKAJB PN COBMEMEeNAn
mrpuxon gaM6a A — i m (4 -} 180%); ¢ — orcuer B fieJeHUAX IO ONTH-
HeCKOMY MHKDOMETPY TaKKeé B KOHILE IOTKaJH, HO NPH COBMeNeHHH
mrpuxos aaMba 4 @® (4 + 180° — i).

1
Cpegnes 3HadeHHe peHa r = 7.(rB - ra) B DPasHOCTE [y — Iy

He MoxEN IpeBHmarts 0,5” y TeogosmtoB T1 mw OT-02 m 17 y Teono-
natop Teoa T2, Ecnm BeawuuHa peHa MpesBHIMaeT YKA3aHHEE QOOYCKH,
TO ero MCOPABIAKT MIM B DE3YJIbTATEI M3MEPCIHIl BBOJAAT NOIPABKY
3a peH . :

2

" .n
Ar'=—1r",

rge ¢ — orcdeT IO MEKDOMETPY HpH COBMemelRH JiMAMeTpajbHO HPO-
THBOIOJNOKHNX MTPHAXOB JAMOa, BEPAYKCOHHHA B MHIYTaX; { — HOMH-
HaJpHAS 1eHA HAMMEHBIEro HeJeHmA Ha jumbe B MIHyTax.

5. B ynonierBopHTENBHEX BHHTOBBIX MMKPOCKONAX-MHKDOMeTpax
nepHoARYecKEe OMHUGKY BIIHTA Jexar o0urado B mpexetax 0,3—0,8 MKu,
xomopue ommOKA — B npenenax 0,5—1,5 MKM Ha IIecTb — BOCEMB
o6opoToB BEHTA. i1 MCKIIO9eNnsa omHGOK Npy HabuloJeHsX 3a MepT-
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pHIil X0j BYHTA pexoMeHgyeTCA MOCITe[Hee [BIGKEHIE BIIITa OPH Hape-
[eHUH GHCCEKTOpA HA MTPHX (Ha BABHPHYIO Lenb) AelaTh TOXBKO Ha
pBUHIHBAHAE ero.

Jlnn ocmaGueRNA BIAMAHEA XONOBEX OMMGor peanbu BmOTA OKY-
JAPHOrO MHKPOMCTDA H3MCpCHIE HaUpaBleRHUil ciienyeT BecTH Ha OfEOMH
a Toit sce uyactn BuHTA (6apaGama), He JOIYCKAN OTKIOHEHHI OTCICTOB
aa Gapabafe OKYIADHOTO MUKpOMeTpa oT uyuns Goiee -+ 5 jemeniii.

6. B mcmpaBHEIX OUTHYECKMX MHKPOMETPaX Cpeguas KBaAPATH-
gecKas omuOKa OJ(HOTO COBMENMeEHA MTpHXoD y Teoaoantos T1 n OT-02
He poMxHA upeskmars 0,3" niaa ropusoHTalinnoro xpyra m 0,6” mam
BEpPTHKAALHOTO KPyra; y TeofodHMTOB THUa T2 5TH BeJIUYHALI I0HEKHLI
6bITE cooTBercTBeHHo MeHbmie 0,5 m 0,6”., Meproulii Xof MUKpoMeTpa
p Teomoaurax OT-02 e mommen npeBnimath 17,

I11.2,2, UcTounnkm OmnGOK
IPH BBICOKOTOYHLIX YIVIOBHIX H3MepeHUsX

Jlpunvie omndka. [Tpn BA3yaanHOM METONle BHICOKOTOIHRIX YTAOBRIX
F3MEPEeHHii B TPHAHTYJIAIMHA JWYHEE OMMOKH CLCTEMATHIECKOrO Xa-
paKTepa BOSHMKAIOT IAaBHBRIM 00pa3doM H3-3a omMMGOTHOH OHMEHKH II0J0-
JKOHAA OCH CHEMMeTpUA HAGII0aeMEX OPeJMETHHX Iefei (BHIMPBHX
MIIAHLPOB, MITPAXO0B JrnMba u T. O.), [Ipu DabaomeEUaX Ha CBETOBHe
[eJH PEe3NRo PA3IMIEOH APKOCTH BJAMAHWS JUYHHIX OMIGOK HA M3MOPEH-
HLLi yroJ Mosker gocturate 1,57 m Gomee. Takue omufKm mMoryr OLiTh
3aMETHO YMOHBIIEHH NYTEeM BHPABHIBANHA APKOCTH I[elell mO BCeM
HaJJIOMaeMEIM HanpaBJeNOAM HJIM NyTeM [pUMEHEHEHA OKYJIAPHOI
HOBOPOTHOH IPH3MEL.

Jlia oclaiaeHuA BIMAIMA OMAGOK, BOSHHKAWINUX H3-3a pasaimy-
AOro OCBDEemeHNs WTPHXOB JmMMOa, B BEICOKOTOYHEIX YTIIOMEDHEIX Wi-
CTPYMEHTAX UPHMEHAOT IeKTPAYECKOe OCBeIielHe KPYroB.

HucrpymenTansapie omabku. IIpH nsMepenw# TOPU3OHTANLERIX
YTJIOB B TPHAHIYJIAUNA DPEANOJATATCH, YTO BePTUKAJIbHAA 0Ch MECTDPY-
MeHTA COBNagaer ¢ HaOpaBJIeHHEM OTBeCHOH JHHWM B JAaHEHOH TOYKe,
auMb W OCH BpAamEHHA TPYOR OePNeHNAKYIAPIL K BEPTHKAILHOM OCH
BPAIEBAS TEONOJHATA, BABHPHAaA OCh TPYOH JEKHT B IJIOCKOCTH 0OIb-
IIOT0 KPyra HHCTPYMEHTE M OChL BPameHWs ajlugajbl OPOXOJUT deped
IDeATD auM0a, a meHTp JAnmMGa COBHAamaeT ¢ NEHTPOM KOJNbLA HedeHHiH
na neM, OTCTYOAeHWA OT ®TOH TEOMETPUIECKOH CXeMH HHCTPYMEHTa
MOPOMIAIT COOTBETCTBYRIKME ONmbxu. B 3Ty Tpynny MHCTpYMERTAIDL-
HLIX OomuGOK BXOOAT OMMOKH, BOBHHKAKINAE N3-34:

1) HemepDeHIEKYIAPHOCTH BHAMPHOH OCH K OCH BpPAIEHAA TPyOH
(RoMAMManwoNHAA OIUNOKA);

2) HAKAOHA TOPH3OHTAIGIOH OCH BpANCHHUA TPYOH;

3) HaK/IOHa BePTUKANLHOH OCH BpAINEHHMA WHCTPYMOIITA;

4) HalJIoHa (HeropMaoHTANBHOCTH) MmIOCKOCTH aunMOa;

5) SKCUEHTPHCHTOTA aJHJAa/IK;

6) skcneHTpuchTera JuM0a.

PaccmotpuyM Bamanme sTax omEGOK Ha PeAyALTATH YIAOBHX H3Me-
PeHwMii, )

KonamMangnmoErana omubkKa. Ilog KomnmmanaoHHOM
olnOKOH APUTENLHOK TPYOW MONMMAIOT Majiuli yroa ¢, ofpasyeMuri
BH3NPUOdl OChI TPYOH € MIOCKOCTBIO GOJBIOIO Kpyra HHCTPYMEHTA.
Bawsune womAmmammonnoii omubku Ha HaunpasjaeHnne, H3MCPEHHOe
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0pA opHoM noixckendn TpyOom (KII wam HJI), pupamkaercs ¢opmy-
aaMu

= 4 o__ __°
N_I{H+sinz' N +180° = Kl sinz’

rpe N — mcrnaHOe aHaveHne wanpasaenns; KII m KJI — AaMepenwme
3HavelllA HAaNpaBleHHsA; z — 3eHUTHO® PACCTOAHHE BH3HPHOU mnenM.
Bansnne sxe 9Toil oumlKu Ba yroa Mexay ToakamMu A B B, namepeHamii.
TaKAte NPH ONHOM HOJXOKeHAA TpYOHM, Bhpa)kaeTcA QopMyTaMu

. 1 1
NN, — _ _r 1
s~ N, =RIp—KIl +¢ {sin zp sinz, } '
Np— N, =KI,— K, —c|— 1
B 4 B A sin zy sinz, |°

H3 npupepennux $opmyn caeayer, 9T0 8HAYCHAA HaOpaBieHH
M YraoB, OONXyIeHHEX KaK CpeJHee W3 Pe3yJLTaTOB H3MeDeHUH HX NpH
aByx noioxennax tpyOun (KII m KJI), ceo6oaEo OT BAHAHAA KOJIHNMa~
nnoHHol omm6Kkm, Ilpm M3MepeHMnm HampaBJeHUE TONBKO OPH ONHOM
nono:xeanu Tpy6r (rorpko npm KII uam toasko npu KJI) B yroa Boimer
omu6rxa Ac, paBmag

|Ac|=c{.—1——.;}.
sinzy sinz,

Hpu z, = zz Beamausa Ac = Q. Ilpu z, + zp= 90 + 2%
KAK 9T0 MHOIJA HMEET MeCTO B TPHAHTYJAOUM, M npu 2¢ = 20" maxcH-
MaJibHOe OCTATOYHO® BIUANHC KOJIMMANMORHOK OmMOKE Ha yroax,
H3MepeHHH NPH ONHEOM HoJoieHun TpyOm, cocrasaser oroie 0,017,

3HavueHAAe KOJJAMMANMUOHAOK OWMOKH ¢ BHYHCAAKNT No (opmyle

KJ— Rl
€= ——

sin 2.
2

Ipa z = 902 poayumm 2¢ = KHJI — KII. 3unageBre paBoiivoii Be-
JEIUMHL KONNMMALNOEHOH omM6KH He NOKHO npeBnmars 207.

HaknoH ropu3oHTaabHEOH oOcH BpamMCHHOSA
Tpy6H MOKeT mpoucxoanTs JuG0 0T HaKJOAA BepTAKalhHOHE ocw-HH-
cTpyMenTa, au60 OT IEpaDEICTBA MOACTABOK TPYOLI, BKNOYaA H HO-
paBeHCTBO pHameTpoB nand. Bynem moxarath, 49rTo HAKIOH IOPH3OH-
TaJlLHOH OCHM HAa Yroid i O0YCIOBJEN TOABKO HepaBelCTBOM IOJCTaBOK
TpyGLl, PK/II0YAA I HePABENCTBO NAAMETPOB land, X1 ¥TO BINMHIE APY-
rax oumGoK paBHO HYJO.

BanAHEe HaKJOHA { TOPH3OHTANBHOX ocH Bpamenms TpyOn Ha
HampaBJieHue, U3MepPOIHOE P OJNHOM DOJOKEHUH TpyOLI, BHPaKAeTCA
dopmymamn

N:Hn+tg;'z, Ni180‘-’=I-{JT—-ELZ-,

I7e z — 3eHNTHOE pacCToAHue HabamgaeMoll uend,
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Bagsnme jxe RakIoHA ocH TPYOL Ta yroa Memny ToukaMm 4 n B,
WSMepeNHL TalOKe MPH ONHOM MONOXeHHM TpYOw, Bupaskaerca dop-
MyJaMm

1 1
—— ! —_— — j ———  S———
Ng—N,=KII, KHA-l-z{tgz" tng},

. 1 1
NB—NA=HJ]B—HHA_L{EB_—E}.

H3 opnoepennux Hopmyan ciaeayer, 9T0 BHaUcHA® yIja, DOAY9eH-
noe Xax cpefnmee W3 pPesyJdbTATOB UaMepemmil OpA ABYX MONOKERHAX
tpy6u (KII m KJI), cpobogmo or RINAHAA HaKAOHA ocA TpYGu. Ilpm
H3Mepellnd HaUpaBJeAnil TOJBKO NPII ORHOM MOJ0KEHEN TPYOH (TOMBKO
npu KII nau toasxo mpu KJI) B yroa Boiifer omubra Af, paBHaA

|Ai{=1: S S .
tgzp tgz,

lpn 2z, =25 Ai=0; npn { = 5" zg = 92°, 3, = 88°, kax
BTO EULOrJA HIMeeT MecTo B Tpuanryasauum, A/ = 0,35”. Kax smpHo,
HIMepeNNA NPH HAKIOHHOR JNWOMA BHSHDPODAHNA HAaNO IPOBOTHTH
¢ OCTOPO’KHOCTBIO M Tak, 9700 O PpH HAHHEOH ycTaHOBKG®
WHCTPYMOHTa OfHA MOJOBMHA W3MepeHHR GhJla ACHONHeDAa OPH OXHOM
nonoxennd Tpy6H, a [pyrag — HeNPeMeHHO NPH IPYToM IOJI0KeNAN ee,
ITpa HaGmopernAx Teogoaurtama tona TT-2/6 meoGXomEMo B aTOM CliIy-
4yag 0co08HHO TMATEIHbHO ENBEIAPOBATH TOPH3OHTAJABHYI0 OCh BpaIe-
HAA TPYOHL. -

Haxnom BepTAKAABHEOH 0CH ANCTPYMEHTA Ha MaJRA
yroa § orHocATENLHO OTBECHON JMHHMU B MAHHOH TOUKEe BHIILIBaer Ha-
KJIOH OCN Bpamenna TpyO Ha Manuit yroa g, paBHbIR

g=20sint,

rae t{ — yrou, opHeATHpPYOmui TpyCy MHCTPYMeHTa (DH3EPHYR® NEelb)
OTHOCIHTENBHO BEPTAKAJBHOH IIOCKOCTH, B KOTOPOH Je;KHT HaK/IOHeH-
Has Aa MaJH# yrox § och BpameHWs MECTpYMeHTa.

BausHne HaKJMoOHAa ¢ Ha HanpaBjeHAe, I3MepeHHoe OpHl OfHOM
monoykenun TpyObm (KII mam HKHJI), supaskaerca ¢opuynama

= 1 o A
N =RII+ L N +180°=KJI+ T
a pIAAINe €0 HAa yroJ, WaMepeHHHHE MexNy TouKaMm A H B TaKKe
UPH OfHOM HOJOMeHnH TpyOwm, — dopmymamu

B 9a
tgzg - tgz,

Ng—N ,=RKIlg—KI ,+ ’
§;) Ta
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Buanaune nakioAa ¢ Ha yron, Moy4eHHLT KaK cpeaHee ua HaGaio-
NeHN# TpU ABYX NONOKeHHAX TpyOM, paBHO

Kllg+ Ky KO, 4 KA, 4B N
2 - 2 tgzp  tgz,

Np—N,=

Takum ofpasoM, BlIuAHMEe HAKAOHA ¢ OCH BpamieHna TpyOnl, ABNA-
0IMerocs CHe[CTBAEM HaK/IoHA BePTHKAJIbLHOH oOChM HHCTpYMeHTa, He
ACKIII0YaeTcs W3 pe3yaLTaToB naMepeHHil. IIpu gmay = 5”, Kax s10 zm0-
nycrkaercas B TpHaHTyaAmarm 1—2 Kiaccos, u z = 90° + 2° gnauvenme

BeINYHHLI éi passo 0,17". Ilpn ReGaaronpuaTOOM creueHnn ofcTos-

TeNbCTB, HaOpPOMep OPA 24 = Zz W g, = —gg AN NUpW JPyrAX
COYCTARMAX BSTHX BeINIHH, BAHAHHE HAKIOHA BePTUKANBHOH OoCH Ha
A3MEepPEeHHKIH Yrosl MOJKeT 6LTE B nBa pasa Goablle yKa3aHHOH Be T TUHKE.
IlogToMy UpH TmATeNBHO BHIBEPEHHOM TeOHOAHTe, KOTia HAKIOR
PePTHKANBHOH OCH cocTaBiAeT 0kodo 8 = 57, ero BINAHMeM Ha MaMe-
pemHbI yron Mo:KHO IpeHeSpesh TOABKO B TOM CIydae, eCiIN ACHUTHHO
paccTosHuA Habuaio/aeMux neldeil ykaIoHawTen oT 90° me Gonee wem
Ha 1% B ocTansHEIX cayuasx, npu z = 90 &+ 1% n Golee, B H3MEPEHHEE
HampaBsjeoHs HeoGXOAMMO BBOGATL COOTBETCTBYXINNE HONPABKA 3a
HaKJIOH BEPTHKAJBLHOI OCH HHCTPYMeETa. DTO OTIOCHTCR B 0COGHHOCTH
K TOpHLIM paiioHam paGoT U KPYUHWM FOPOAaM, Iie KoJleGaHms 3eHHT-
OHX paccToAnnii Moryr GLITL 3HAYATENbHEIMH.

IloopaBky A B HampaBleHAe 3a HalJ/IOH BePIRKAJABHOM ocH
AHCTPYMeHTa BHYHCJIAWT N0 GopMyre

_ I
T tgz’
raie I = g+ i — ofmuil HakJIOB TOpPH3OHTANBHOH OCH BpalleRuA
TpYOU, 0DYCHOBACHABI COBMECTHRIM BJHAHNEM HAKJIOHA BePTHKAJHHOK
OCH MHCTpYMeINTa, HePaBeHCTBOM NOICTABOK TPYOBI H HeNpaBRIbHOCTAMHA
BpameHAA AaJdAJafLl, BLIILIBAIOINHMA JONOJHATENbARH HAKJIOH OCH
TpyOn; z — 3eHNTHO® paccToAHME HalilomaeMoii wedn.

O6mmif HaxJIoH ocu TpyOu NpA HaBefeHNH ee HA AAHHO® uanpanna-
HEE OOpelelAIT NpH TOMOI(M YPOBHA (RAaKNaJHOTO HJH OpH alXufane)
1 BHUHCAAT 00 QopMyie

ThHe b — HaKJIOH 0CM, BHIpAKeHHHH B NONyAeNeHHAX YPOBHA, a T"/2 —
leHa MOJYACJAenHA YPOBHA.

Haxiion ocu b, ompeje/eHBRIA MPM MOMOIIHM yPODHA, Ha KOTOpOM
noylMch ReJeHWH BO3PAacTacT OT OAHOTO KOHIA aMlylkl K ApYyroMy,
puyHcAmoT mo dopmyne

b=M—(1y—mn;) (HyaR ypoBmA clepa OT HAMpaBIeHHA: MICTPY-
MelT— BH3IpPHAA Leb)

I

b= (134 n0y)— M (Hydb ypoBHA cOpaBa OT HaNpaBleHHA: HHCTPY-
MEHT — BHBHPHAA TEedb),
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rie 3Ha4ueHne M (MecTo HYJNLIYHKTA YDOBHA, BHIpajemHOe B Todyselic-
HMAX €ro) BHYACAAKT Ho Popmyie :

M— (ﬂ1+H1H£ (319 4- 12)

B stEx ¢opmynrax u,, I, — OTCYeTH IO YPOBHKW, KOTAA HYIb
aMnyJasl HaxXOoUWITCA CJeBa OT HAanpapJedouAaA. UHCTPYMEHT — Ha6:110;13e-
MHI IIYHKT, a JM,, O, — OTCIECTH, KOrja Hyab clpaBa (Ilocje mepenoja
TpyOLI Yepea 3eHHT (A Mocie MepekIaKi HaKIaJ{HOI'0 YPOBHA Ha TOpH-
30HTAJILHOH OCH).

B cayuae mHOH mopmucH neleEul Ha aMIy/ie ypoBHA HaKJIOH ocH b
BHUMCAAIT 10 APYyrHM ¢opMymaam. _ _

Bausnne HaKIonOa (Heropu3aoHETAaJTbHOCTH)
nrMmM6a Da m3MepeHHOe HaNpaBJICHHe BEDayKacTcA GOpPMYT0il

e

n_ @ . N
(y_z) - 4pn _SID Zyy

I[ie £ — OTCY6T IO TOPM3ONTANbHO YCTAHOBJIEHHOMY TEMOY IpH Hame-
NeHn: TPYOH Ha IpejMeT; y — OTCYeT IPE TOM jKe II0JOKeHnu: TpPYOH,
HO TIpH HaKJOHe JInM0a Ha MAJHIl yroJ ® OTHOCHTEJIBEHO TOPH3OHTA.
Hpr o = 60” mn sin 2y = 1 monywm (y — z) = 0,004". Henepuesn-
AEKYJAAPHOCTH JEMOa K OCH MHCTpYMeHTAa Golbime 2’ He clegyeT AOIY-
CKaTh, TAK KaK B 3TOM cilyyae Oyger Habalogathcs pacdoKycHpoBKa
OTCYETHHX MHKDOCKOIOB.

OKCHMEeHTPUCHNTeT aJOAapnH DH3WBAET CHBAr HYIb-
DYHKTOB MMKPOCKOIOB M H3MeleHWe peHa, BJHsAHHe KCOCHTPACHTETA
ammAagel Ha OTCYETsl MO0 AWAMETPAIBHO IPOTHBOMOJOKHHM MEEKDO-
ckomaM A ® B Bupaikaerca $opMyaamMa

M =M+ sin (M, —P)+Ar,
Mg=Mp—¢€"sin (M, —P)—br,

rne M,, Mg — orcuers mo mmpocuouau', cBOOONHEHE 0T BIHAHUA
aKcnenTpucarera; M, My — darraseckme orciern; ¢’ = (¢/R) p” —
TAK Ha3BIBaeMH yII0BOH DSKCHEHTPHCHTET ajJAAajh; ¢ — JIAHeHHER
3JIeMEET BKCOEHTPHMCHTETA (paccTOANHe MEMAy HeHTPOM Kojbua aele-
HAit aoM6a u npoexkuMed Ha JuMG meHTpa BpamleHHsa ajuwmapgs); P —
YroJ, OpPMeHTApYIOmHNYA JIMHEeHAHHE 3JeMEHT BKCIEHTPHUCHTETa OTHOCH-
TeApHO HYJEeBOro mTpHXa Ha JuMbe; R — pagayc KoJbrna pnemleHdil
amMba; Ar — MaMeHeHWe PeHa MHKpOCKoOma, o6yCIoBleHEOe BINAHHEM
JKCUEHTPHCHTETA AMMAANL.

#

MaxcuMalisiHoe 3HadeHHe Ar He UpPEBOCXOAHNT BeTHIHHLI n“?’

pAYeM MOrpemHocTs Ar B OTCYeT N0 OAHOMY MAKPOCKOIY BXOTHT
CO 3HaKOM IIIOC, a B OTCYET IO APYroMYy MHKPOCKONY — CO 3HaKOM
maEyc. Ommbra B orcuere, ofyclopiesHasd H3MeHeHWeM peHa H3-3a
YKCUEHTPHCHTEeTa AJMAANH, NpeHoOperaeMo Mala: Jajke Npm & = 607
OHa cocTaBiaser jgia Teopoamra TT-2/6 Bcero mumse 0,057 (mpu np =
= 150 n).

W3 opaeepesmmx supasennii aus M, m M B ciaenyer, 4ro Inpu
BLIBO/le CpefHero 3HaYeHHA U3 OTCYETOB IO JABYM IHNaMeTPalbHO
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DPOTHBOMOM0KHKIM MITPHXAM NuMGA BIAAHME OKCIEHTPHCHTeTa HA H3Me-
PeHHO® HANPABJENN® HOJHOCTHIO INCKIIYaeTCA. '

ORCHeNTPHCHTOT JAHMMOGaA NpH BHBOAE CPEJHETO OT-
cieTa MO AHAMETPAaJbHO NPOTHBOHMOJO/KHHKM IITPHXaM Kpyra OPaKTH-
9ecKH, KaK YKe 0TMeJaJoch, HUKAKOrO BAMAHHA HA U3MepAEMOe Ha-
[paBli¢cHHe HO OKasbBaeT, OJHAKO IPH HITOTOBIGHAM HHCTPYMEHTA
OH jloKeH GHTH AOBEJEH 0 MHHUMYMA.

Omnb6rd gedeumit aumba DoapasneddloT Ha cAydai-
HHE § cHcreMaTHueckHe. IlociefAme JelAT cIme Ha [IHHEQIEPHORATE-
CKHe, TI0 BeJHYMHe INIaBHO HaMCIIIOMIecs N0 Beel OKpYKHocT muMba,
¥ Ha KOPOTKOIepHOOHYecKue (BHYTPHIPALYCHEE) ¢ IePHONOM HAMEHEHNA
oko0J0 15—30°, Ilonnan ommubka A, rpajyCcHOTO [eJeHHs ¢ HOMEepoM u,
OTCTOHINEro OT Hyad aumMba Ha yroJa u, COCTOMT H3 OBYX CJlaraeMux

Au: A (u)‘i‘au‘

e A (u) — cHcTeMarTHiecKas (IMHHEEONCpHMOAUYCCKAsd) oumiOka, a
0, — ciaywaliEaa ommOra 3TOro ke MedeHHA.

IIpm coBpeMEHHOM COCTOAHME [EIHTEJILHOH TOXHHRH Caydalinie
OUAOKHE WTPHX0B nuMGa OOHTHO B HECKOABKO PA3 MEHBINEe CHCTEMATH-
gecknx, Ilo TeXHAYECKNM YCIODHAM Ha A3TOTOBJIEHHE TOPH3OHTAJBHEIX
KpPYroB BHICOKOTOYHHIX TEO[OJATOB MOIOHE OmMOKA IMaMeTpoB ¥ He
JMOJKHEL mpeBHmars 1,2 B 1,5” cooTBercTBeHHO y Teopoianros TT-2/6
7 T1 mam OT-02, a KOpPOTKONEPHOZWYECKHE OIIMOKH JOIKHL OHTH
He Gomee 17,

CrucreMaTHIecKHe OmMAGKA jieselinit oORYHO IPECTABIAIT B BHJO
meprogmuecKoi (QYHKUMH

A (u) =co+ ey sin (u+by) o sin 2 (u+ ba) +
~+cgsin 3 (u+tbg)+. ..+ cnsinr (ud-bn),

TAe €y Cpy €95 o+ oy Cny by, byy o .., by — HEKOTOPHI® I[10CTOSIHHEO
A faHHOro MmMGa BeJIU9EEK, OOpefesfAeMue Ws Hcclenoparmid. Ecim
TeoonuT nMeeT p (00HYHO p = 2) paBHOMEPHO YCTAHOBJEEHKX OO KPYry
OTCYETHHIX MAKPOCKOUOB U HanpapJeRHs Ha NYIKTH A3MEPeHE m NpHe-
MaMn ¢ [ePecTAHOBKOH Kpyra MeskAy OpHMEMaMHm Ha OfHH M TOT #Ke
yroa g = 360°/pm, TO oCTaTO4YHOE BAMAHES® CUCTEMATHIECKAX OMHGOK
OgcaeHAH naMGa Ha H3MepeHHOe HampaBieHme Oyner paBHO

mp = co—+Cpm Sin pm (U +-bpm) -+ ¢2 pm Sin 2pm (U +bg pm)+-. -«
Tak, HaOpEMep, OPH [OBYX MHEKDOCKONAX M JBEHAANMATH OpueMax
mA=L‘0-}-024 sin 24 (u+b24)+ C4g sin 48 (u+b4s)+ e

IIo wmmemmio mnpod. @, H. KpacoBckoro, ocraTodnoe BJINAHNG
cHcTeMaTH4eCKHX OMMOOK AMaMeTpoB JnMGa HA HalpaBieAHme, H3Me-
penHoe 12-10 npmeMaMm, cocraBaser He Goxee + 0,257; B cOBpeMEeMHAEIX
TeomoanNTax M TOro Mewpme — 0,10—0,157.

Biuaseme omu6oK BH3MPOBAHEA H 0TCYOTA
Ha H3MEpEeHHHWIl YroJ YMeHBMAeTCH MHOTOKPATHHMY HalXioieHHIMU,
a TaKKe COOTBETCTBYIOIIAM MCTOLOM N3MepeHHi.

* Tlox ommO1tOf MuAMETPA DOHHMAIOT cpedHee aprmeTnyecKoe M3 sHadeHUl
ommBoK ABYX AMAMETPAlbHO OPOTABONOJIMHHLX WITPHX0B JIEMOa,
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Ilonarapr, uTo CpefHAA KBajgpaTAYeckas omubKa oTcdera no
OOHOMY MHAKDOCKONy-MAKpoMeTpy Teomoxmra TT-2/6 cocraBaser
+0,35”, a cpefEAsA HKBaJgpaTAueCcKasd OmMHE(KA COBMEIEHAs ITPEXOB
ropuaonraabEoro Kpyra reopoantos T1 m OT-02 ve opesmmaer +-0,3".
Cpeasne KBajpaTmieciHe OMHOKH BH3ADOBaHEA m, Ha IeJH, aHAJIO-
rIYHLIE BU3HPHOMY OIJHHEAPY BHCOTOH B 1 M m pamaderpom 0,5 M,
pATHMOMY Ha paccrofgHui 10 KM, M [elH B BUNS [ANeK0 pacnolo/KeH-
nHx mondei opasegenn (no C. B. Eamceesy) » taba. II1.2,2.

Tabaurmna I11.2.2

VBennucHHAC ”

- HamMcHOBAHHE TCOJONHTA Tpy6L my
2-cekyHauni teogount TT-2/6 . . . . . 65 +=0,3
TO MO « v ¢« v v v hw e e e e e e 52 0,4
Opotmyeckmin OT-02 . . . . . . . . .. 40 0.5
TO O .+ + v v v v v e e e e 27 0,9

B margoi taGnmme yKasaH:l 3HadelHA CAYIAHHEIX OMUGOK BUBHPO-
parua. OgHEaKo mpu HeDIaTOOpHATHOM CTGIEHHA 00CTOATENLCTB MOMKET
HMETh MeCTO B HOCTOAEHAA IHYHad omabKa Opm BA3KMPO-
pammn. @, H, Kpacosckmit npueoglT ciaefywmylo (opMylIy juia Had-
foapineidl ommOKM UaBeenus: .

u
-E'-I- A,

FAe u — YTI0BO® PACCTOAHHE MemAy HHTAMO OHCCEKTOPa (pelcoMeH-
nyemoe B 35—40"), a A — auunan ouwmnbGka maGmonatens. Iocnexrsnn
BABACHT B OCHOBHOM OT BEJHYHUHH KOHTPACTA HeJH M §oHa, Ha KOTOPHH
NPOEKTHEPYETCA Uedb, H MOKeT OHTh PA3AAYHOM AJad pasHEIX Hampa-
Biaeun#. [Ipn HaOMIONeHAAX Ha CBETOBHIC NEJH OHA HEPELKO MCKaxtaeT
H3MEpeHHNI yron Ha Beamumay po 1,57,

PasaAugHOro poga MECTpYMEHTAIbERE OMMAOKA, DOABJIEHAE KOTOPLIX
CNA3aHO ¢ BpalleENEM ajAfgafn ¥ ¢ DJABERIMA MAMeHEHHAMA TeMOepa-
TYPH BO3RYXAa M MHCTPYMeHTa B Ipoliecce M3MepeHmH YIVIoB (yBiAeKa-
Hlle CTOIIKA COTHAJA NpA BpPAamEHENH WHCTpYyMeHTa, BIHMAHHe JiodTa
NOMBEMHEIX BHHTOR, He3HauyATeJIbHEe THYTAA 9acTell HMHCTPYMEHTA
M ynpyrae HOCHEACTBHAA, XOf BH3UPHHX Ocell TpyOM H MHEKPOCKOIOR
H T. I.), MOryT GHTH 3aMeTHO ocAabaeHLl, ecin B3MepeHAA HanpapjieHdi
H YrioB BeAyTcA IO CHMMeTPHYHOH OpOTpaMMe KaKk B CMEICTe CHMMET-
POYHEOTO HaGNIONeENA HANpAaBIeHUH BO BpPeMeHH BHYTPA KaszkZoro
OTAENBLHOro [pHEMa, TAK M B CMBICJe CHMMETPHIHOTO PacCIONOKeHHS
MacTeH WICTPyMeHTa OTHOCHTENIBHO KaKIoro Ha0M0JaeMoro Hampa-
BJGHUST,

Boxoraa pedparums ceera. OnHEM H3 OCHOBHHX MCTOUHNKOB
OmHO0K NpPH BHCOKOTOUHMX YIJIOBHIX M3AMepeHHAX B TPHAHIYIAUMA
HBIAGTCA BJAHAHAHEG BHEMHNX YCAO0BUHN, IaaBHuM 06-
PasoM GoKoBoit peppakumm. Hamo pasimmuats Kadectso naobpa-
AeHult, ronefanna ux m AbneHne pedpaknnn. Kagecrso maobpaxernit
SQDHCHT OT CTENGHN 3aMYTHEHHOCTH amocg)epu ‘MeJALYaAMIHMH 9acTH-
LaMH NBUIM HJH BOAH M OT CTeNeHH TelIo0o0MeNa MeXAy DOBepPXHOCTLIO
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MOYBH M NPUIETAOMIM K Heit cioem Boagyxa., Hooebamma maoOpase-
HIE Hab6a10MaeMbIX IeJIell BHIBRBAIOTCH KOHBEKIIOHHHIMH TOKAMHA BO3-
AyXa B OPA3EMHOM CJ0@ atMocdeps; MHTEHCUBHOCTE KoJeGaHMl TeM
fonbme, YeM BHINE TeMIepaTypa HOOBEPXHOCTH IIO4BH, 4yeM Goxabiie
pasHOCTH TEMIEPATYpP DOYBM M BO3AYXa M YeM ONHMe K MOBEePXHOCTH
OpPOXOMAT BASWPHRIA Ay9. YrJIoBHe u3MepPEHNA B TPUAHTYJANHUN Daa-
pelaeTcda BecTH TOABKO Ha CHOKOHHbIE M CJIerKa KojdeGamommecs H30-
GpasKCHAA IpHM XOpOLieH M ynoBAETBOPHTeNBHOH BuuMocTH Habaiopa-
eMbix peneir. Clenyer nMers B By, 9T0 BUBHDOBAHHE BLINOJHAETCA
HOCTATOTHO YBEPEeHIIo TOALKO TpH KomefaHWsX u300pamennii, me BH-
XojAmAx 3a npegeant 2”. Ilpu-
MemeHne OKYJAADHOTO MHKPO-
MeTpa B 9TOM CJHyd9ae JAeT Xo-
poume pesyabTatel. IlopmaTie
BH3HPHOIO Jyda Haj NpenAaT-
CTBHfIMH MECTHOCTH Ua He-
CKOJIBKO MeTpoB cHocofeTByer
yIYYNICcHUI0 KadecTBa wuaobpa-
MEHUHA M YMEHBIIEHHUIO BIVAHUA
foxoBOH pedpaKiE MECTHOrO
XapaKrepa.

B cuny pasimgioii mior-
HOCTH CDEAH CBeTOBOM  JyY
OPOXORUT OT TOUKA A K Toule
B cpegnl ne mo mpsamoi 4B,
a Mo CJIOKHOX KpHBOH HIBOA-

Pue, IIL.2.1 KOl KPHBM3HLI -OOTHYECKA KpaT-
ga#muM nyreM AmB, ycaosHO
moKa3aHHEIM Ha pwuc. 1I1.2.1. Ha6mopatenb, HaXomfch B TouKe A4,
YBHIAT H300pasKeHHe mpenmera B He © HampaBlIeHMM AB, a @o Kaca-
TelbHOi AB’ K HocleHeMy 21eMeHTY CBeTOROR KpuBOR AmB B T0uKe 4.
Yron B'’AB nasmBaetcs yraoM pedpaninmu (pebppaxnmei)
p Touke A. [opR3UETANBHAA COCTABIAKINAN €0 O HABEIBAETCA YTIOM
6oxoBoil pedparmguu (GoxoBoil pefpaxnmeii), a BepTHKAIL-
Mast COCTAB/JIIOIIAA BTOro yIda — YrioM BepTHKaabmol
pedparkiHmE (BepTHRaIBHOH pedparumeii). B To Bpema xak opm
00/MIBIIIIX DPAaCCTOAHAAX BepTEKaAbHAsA pedpakIiUsa NOCTHIAGT MAHYTHI
u Goaee, Goxopasg pedpaknEda He MOpPEBRIUIAET HECKOILKHUX CEKYHN.
Oawako Hammawe (GOKOBOH pedpakuFH [edaeT TOUNOE M3MEPEeHHe TOPH-
30HTATBUNX Yri0B CIOKHOK MPo6aeMoi M, 0 CYmecTBY, OrpAHAIHBAET
majnbHellmee MOBHIMCNHE TOYHOCTH OJTHX H3MEpeHUi, .

PasnanyaT Goibmme (0 6 TacTHBH 6) M Malke (M€ CTHH €)
nona Gokosoll pedpakuun (IOAA Ypn — TOPH3CHTAJABHOIO I'DAaZHeHTA
OOKa3aTens mpeloMJIeHAs posayxa). Doasimme Loxn pedpakumn ofy-
caoBiels o6maM reoTpaduIecKuM pacnpefenesyeM MIOTHOCTH BO3AYXa
OT BKBATOPA It MOJIOCY, B IpuOPEHLX 30HaX Mopeil I OKeaHOB, BOIR3H
ropHeX xpeGToB I T. 1. Takue Goaninre moada Ooxonoil pedpakuua mo
WX cHolicTBaM OJM3KM K OXHOPOAUHM (Vrn == const). Buamaume ux
B TpHAUTyJIsnmn 1 KiIacca Ha RampaBieHAA NAuHoH 25—30 kM cocTa-
pisIeT B cpejizeM oxolo 0,2” H HOCHT CHCTEMATHYECKHH XapakKTep.
OcraGusercs olo B NpoLEcCe YPaBHMBAHMA 3BEHBEB TPHUAETYJIALMA
33 ycJoBUA asmMyToB Jlammaca.

Peppakuua MecTHoro mupoucxoseHna ofycionieHa  MecTHHME
AHOMATHAMY IIOTHOCTH BO3AYXa Ha MyTH BHaupiioro ayva, Ilpu Hebra-
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TOUPMATHOM cTeIeHNH ODCTOATENBCTB OII{HGKH B yriax M aavMYTaxX,
oGyCIOBIEHARe BIMAHIEM MECTHHX 1osied pefpakumn, MOTYT 0CTH-
ratb 3—7% m 6Gonee. CpemHAA KBagpaTHUecKasd BEJAHIMHA BIMAHUA
MECTILIX IoJed pefPaKOIUE Ha TOYHOCTL YIJIOBHIX M3MEPOHM D TpHaH-
ryJAAUMA BHCIIMX KJACCOB COCTABJAET B CpefHeM +0,4--0,6", a Ha
TOYHOCTHL OIpefeleEHsA a3HMYTOB Ha NOyHKrax Jlamzaca — +0,6—
8”.

0 Beaenerpue 60apmoro pasHoobpasusa HDOACTUIAIOMENH MOBEPXHOCTH
mecTHaA pedpaki¥A B CeTAX TPHAHTYIANME WMeeT cIydafiHoe pacmpe-
fefleHHe, XOTA N0 OTAGALHEIM HAOPaBJIEHOAM OHa HOCHT XapaKrep
CACTEMATHYECKAX OMMOOK.

Borosaa pedpaxums § 3aBACAT OT HAKJIOHOB K IOPH30HTY 9KBH-
HOTEeHIMAIbHEIX HOBEPXHOCTEH n = const, Irae n — nokasaredb npe-
JIOMJIEHHA BO3IYXa, a CJAegOBATEIBHO, OT MeTe0pPOJOrMIecKHX Blle-
MEHTOB ¥ I'PajHeHTOB WX. DTa 3aBHCAMOCTH Gea ydera OpewneGperaeMo
Malloro BIASHHEA BJAAKHOCTA BO3NyXa . (cocraBiasiomero Memece 1%
or 8), momer OmTe BuIpa)keHa $opMyloi

d=e+o,
rgpe nada HeOmHOpOAHOTO DoJA (Vrn = const)
S
0,74 P .
=<Ysinz ) T2 —Q)(s—p)d
e ssinzS T2 tg ysin (4—Q) (s—v) dy,

" ssing
0

tg¥ sin (A— Q) (s—y)dy

s
21,7 _p o1
T2 oH

A JJA OXHOPOGROro MOJA (Vrn == const)

£=0,37 L tgysin(4—0),

T2 sinz
o P s oT . _
o=108 7% sinz 9H tg ¥ sin (4 — Q).

B atux Brpakemax: 8 — mompaBka B HaMepeHHoe HampaBlieHMe
3a BAMAAAe GoKoBoi pedpakmum (B cCeKyHAax HYram), s — AJHHA BH-
SEpHOro Jdyda IO XOpfe, CTATMBAIOMEd KOHUH ero (M), y — paccTod-
HAe 1O XOp/ie OT HAYaJBHOH TOYKH Jyd9a [0 TeKymeir (M), p — JaBie-
nme posgyxa (MM), T = 273,24 T2 C — aGconioTHaA TeMmmepaTypa
ero (s rpagycax Hexawpuma), dI/dH ~ (T, — T)/(H, — H,) —
BePTHKANLHH TIpajHeHT TeMOepaTypH BoOsnyXxa (Tpagyc/meTp), y —
YUOJ, OTCIMTHIBAEMHH OT TOYKH 3eHNTA N0 BeKTOpa Vr, HaIPABJIEHHOIO
B CTOPOHY yMeHbmeHAA R = n (X, Y, H), A B Q — asuMyTH H3Me-
PAEMOro HampaBjieHMs W BEKTOPA Yn COOTBETCTBEHHO, OTCUMUTHIBAEMHe
IO XOfy 9acoBO{ CTPEJIKH OT ocH X, HaIlpaBieHHOH Ha ceBep, K ocu Y,
HANpaBIENHOW Ha BOCTOK, 2 — 3EBHMTHO® PACCTOSHWE HaluonaeMoi
nexu.

CocraBlApmas ¢ OTPa<aeT B IEPBYIO 0Y€Peb BJIHAHIIC MECTHHIX
Hoxel Gokovoii pedpakuMM, a COCTABJAANOMAA & — BIAAHUE pedpaKnz-
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OHHEIX 10Jeil 3HAYATENLHOT0 NpoTAKenns. B ofmemM caydae, T. @, opm
e+ 0+#0 m A4+ Q nmeem

d=0, ’9an’ (tg y)s=0.
OnHaro B mofaBasAioneM 1dclde cAy4aeB HaKJOOM tg ¥ Ha BCeM
OYTA BIAaHPHOTQ JIy4ia NHHOI s He paBHH Hymo. IloaTomMy

g0, ecam (tg¥) —0,
_ﬂ
oH

¢ >0, ecn u/uan
tgy s

B rtpuanryasmmm, Kak oTMedasoch Bwme, [a|>> je|. Iosromy
OCHOBHOC BRAMMAHH@ AOKHO GHTH HaopaBlieHO HA CYMECTBOHHOO OCMNa-
6.1enue BMAHAE MeCTHHX IoJelt Gokopod pedpakumy (cocTapamompeii o).
3ameriy, 910 npu ¢ -~ 0 m e — 0.

R197
42‘/5'
35E0f
2Bl 8t
2t 6t
4HE 4

4 Urone
Wupoma 5174

~
T
~N

£ =5"5"
n Ly <1843
-6 { Jh 39"

-0V == - Burzodnecwee” fpems nabmoderint

Puc. I11.2.2. Cyrouumiél xom paguauuonHoro Ganamca R -
(eaA/cM®-49) H BEPTUEKAALHBIX CPAJHEHTOD TeMOepaTypsl

BO3YXa %% (rpapgyc/100 m) #a Buicore mMeTeoSynwxw B o7

KpHITON MeCTHOCTH (cpeaHee 32 WIOHB)

Na ¢mankm atMochepn nssectno, 9ro B HuxAem J3J00-yeTpoBoM
cnoe atMoceph, B KoTOpOM BefyTCA HaGaIOACHUA DYHKTOB TPHAHTY-
JAUUN, BEDPTAKAJBHHP TIpAJNHEHTH TeMOePaTypul B CYTOIHOM XOfe
HX JBajIL B CYTKH (YTPOM B MOMCHT BpeMeHH Ij, HacTyDalomuit Yepes
1—2 4aca nocme mocxopa ConBua, M BeYepOM B MOMEHT BPEMOHH i3,
HacTynalomui 3a 1—2 waca mepea ero 3axoj[oM) nepeXoasaT "epes HYIE,
MaMeHAA B OTH MOMEHTH BpeMeHH BCAKHE pa3d 3HaKO HA OpOTHDONO-
aomxupe. (puc. I111.2.2).
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Ton Bo3aedcTsneM CYTOUHOIO Xofa pedpaknpn Kaskzoe WaMepne-
woe HalpanAaeHne (KacaTeJabllaf K MOCAENHEMY 3JeMEATY CHETOBON Kpu-
poii B TOYKE DpHEMa cBeTa) TAKKE NCTHTHBAET CYTOYHLIA Xom (cM.
pre. [11.2.4). B cpaan c 3THM BO3lKaeT 3a7a9a y1ueTa CYTOYHOI0 X0Aa
JI3AMCPAEMEIX HAOPABNCHNA TPA BLHCOKOTOTHMX YrIOBHX J3MepPeHMAax
i a3iMYTAJBHLIX ONpelie/leHNAX ¢ LeJbld UpHBeNcHEA (pemyumpoBa-
Hiif) AX PE3YJABTATOB K OnpeiesieNHhM (H3NYeCKHM YCIOBUAM, KOTAA
pangHHe Oorovoil pedparnnd paslio 1NN DOYTH PaBHO Hyaio. Tak Kak
Ha [OBYX-TPex4acoBoM OTpe3Kke BpeMeHH B OKDecTHOCTH MOMEHTOD
1o, KOrA OOHYHO M3MEPHAIOTCA TOPH3OHTAbHLE YIJIL B TPHAHTYAAIAI,
TeMrepaTypHLe IPajMelTh, @ CIEN0DaTeALHO, I (YHKONOHANBHO CBA-
janHad ¢ HNMO GoKonad pedpaKkmufa M3MeHAIOTCSA BO BPEMOHW DPAaKTH-
YecKH JINIEHHO H, MEPEXONA Yeped HyJb, H3MEHAT 8HAKA Ha NpPOTHBO-
NOJ0KHLIE, TO OTCIORA BHUTCKAET NPOCTOR M B TO Ke BpeMA sdderinHLIi
c110¢00 MOITH MONHOr0 HCIUTOUCHHA BAMAHMA MECTHHX mojel GokoBoil
pedbpakuar H3 Pe3yAbLTaTOB HabalofieHmii, BOepBHe SHcmeplMel-
TaibHO YcraHoBieEHHE B palore (5] m TcopetTuaecku 0GoCHOBAHIEI
B ancceptanan [6]. CyTs ero cponaTcA K TOMY, 4T0o D HEKHeM 300-mer-
poBoM cltoe aTMochepLl TOPA3OHTANIbHLIC AANPABICEAA (YIVIW M a3HMYTLI)
HA/l0! — A4ub0 UMEPAME CUMMEMPUYKHO 60 6EPeMEHU OMHOCUIMEAbHO
cpednezo momenma L, Hyscewzd 2padueHmos memnepamypu €0sdyza
Ha ablcome eu3uprHo20 4ywd, coueman, RO B03MONCHOCMU, 6eHePHUe © ym-~
peHHue Habawdenus u GWNUCARA CpeOMee ua pedyavmamos écex Udmepe-
Huil; — aubo pedyyuposame peayibmemyl udMeperull HG MOMEHMbL 6pe-
menu t, 6 cayuage acumMempuynruz Habarodenull.

B MaccoBux pafoTax D0 BHCOKOTOYEHIM YINIOBEIM H3MEPEHHSAM
nenecoobpasHo HCHOAB30BATh NEPBMHE DYTh NPUBeJEHUA MaMePEHHHIX
HanpaBleHWil W yIJI0B K COOTBETCTBYIONAM MOMEHTAM HAHMEEBIIHX
PedpaKUMOANBIX BIMAHEN — K MOMEHTAM (M30TEDMHHY BO3AyXa Ig,
T. ©. HOCTAROBKY CHMMETPHYHHX BO BpPeMeHN HaGMIomeHmit Kamoro
HamnpaBjeHHs (yriaa) OTHOCATEAbHO OTAX MOMEHTOB «H3OTEPMAM»,
K KOTOPRIM B YTPeHHNe W BedepHNe uWachl HPAYpOUYenH, KaK HIBECTHO,
nanGojee cnoKoiimse Ii Yeriue m3o0paskeHMA BHBMPHHEX mexei.

Bropoit sxe, amaaATAIECKRH cnocod WNDHBC/IeHMA PE3yILTATOB
BLICOKOTOTHBIX H3MeDeHHHA K COOTBETCTBYIOMIIM MOMEHTaM «B30TepMUm),
TpeGyomuii BHOOMHEHMsT pPAfa YCJAOBAH B Opouecco Habmomennid Ra
KeKJl0M NYHKTe, HeJecoo0pa3no KCOONb30BaTH npn ob6paboTke acHMm-
METPHYHEIX M3MepeHnii, HCHOJHAGMEIX B clelHaJbHbIX CeTAX MOBHIDEH-
HOIl TOYHOCTH U B TepaYI0 Od9epeab UPH onpefejenuy a3MMYTOB Ha MYyHK-
tax Jlanaaca.

TopmaonTansHue yrau (Eanpasicann) fi, uaMepeHHLIe B TefeHHe
NecCKON®bKHNX BeiepoB He MeHce ueM 15—18 npmeMaMm Karkumit
Ha OTPCaKe BpPeMeHH (fyay <A ty <1 tkon) == 2—3 9aca, MoryT OHTE pe-
AYOUDPOBAaMW Na CpejEAA HAa OYHKTe MOMEHT DewepHeil «H30TepMUH»
BO3jiyXa z; (1), BLaucageMNd oTIocuTeaApHO MOMeHTOD 8aXoaa CoaHna.
Penyumponaniie yraop BHNOAHACTCA Do HopMyae

Bo=B+& (zo—2),

roe f§ — cpegHee 13 NpIleMOB 3Hadellll¢ yriaa, k — 9acopoe H3MeHNeNne
9Toro yriaa (| k| = “/v), £ — cpeanee 1o npreMaM BpeMA HabuoAcHUI
Ha nyHKTe, BHYHC/IEHHO® OTHOCHTENbHO MOMEHTOB saxona Coanina,
k(zg—z) = 8§ — monpapka 8a acMMMETPMIO BpeMemM HaGmogeHuil
BRI, 9T0 To e caMoe, HOOPAaBKA 3a BJAMAHHE pedpakuuy,
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Yacopnle NaMeHeHuA k BLIIHCAAIOT IO METOLY HAMMEHbIUMX KBaj-
paToB ma o6paborkn HaGmOACHU{E B UpAEeMax, UpeUCTARJSeMEX IO MHo-
pobmio Ttaba. II1.2.3. OrmerEM, 910 IKCTpPaNONANAA HaGTOZeHMH Ha
MOMEHTH «M30TEePMHH» Tq HO [MONYCKAETCA H YTO HOJKHH GHITH Ipexy-
CMOTPeHH MeDH, H03B0AAIIIAS NOJYIATh NaJe/KHEe 3HAYeHAM TaCOBhX
HIMEHEHHMHA YIJoB M MOMEHTOB BpeMeHN z,. Ilpubamikennwie (Muoro-

o  JieTHHE) MOMEHTH BPEMEHHN I, ~~ T,
Tabnmma III.2.3 naAH Ha puc. [I11.23 u B 136?1. [6]‘.)
Ux Hano wHcenpaBuUTL DompaBKamu

Bpems mamone P:gm;::'f“bﬁ 3a MeTeopoJIOTHYeCKHe  YCJIOBHA
- Haor
ARA B mpACMAX p npHemax U BRICOTY BH3HDHOTO Jyda Haf
Xp=ta, —4 vy=a—u MeCTHOCTBIO.
(mo 0,01 w@.) (mo 0,01™) Tlpaxktuka [6] nokasana, garo

B TPHRRTYJAIHN 2 IUIacCa 9acoBHIE
UBMEHEeHHA k YIJA0B TPOYrolbHH-

o 1 Kok Roxebnrorca or 0 fo + 3%/
o Yo HE papHul B cpegHem +0,7"/w;
L RO acHMMeTpHA BpeMeHn HalrofeHwmit
Zn Yn Az = (2y—z) Ha DIYHKTax B paas-

HHX (HE3MKO-TeorpadniIecKux. yciIo-
BUAX NaMenAeTcA oT 0 pmo +2 1,
a monpaBku 8§ = k (zo,—z) B yriaW TPeYroAbHEKOB 3a pedpanumio Ko-
nebmores ot 0 mo +1,6".

Pegynupopanne asuMyToB 3€eMHBIX NpPeAMETOB HA MOMEHT UaM-
MenpIEX pepakiMOHHEIX BIRAHMEA. ABHMYTH, OIpeJeaAeMHe
Ha myBKTax Jlaniaca, PeKOMEHAYETCA B NEJAX IOYTH IOJHOTO HCKIN0-
HeHAA BINARAN Ha Hux GoKoBoH pepaKUAH PCIYUAPOBATH Ha MOMeNT
DevYepHell «H30TEpPMUHM» BO3nyXa z, Mo dopMmyie

Og = u - Yo,
rie

Yo=ap+ ayzo+ as7;

snech u — upHOAM;KeHHOe 3HAaUYeHHe a3AMYTa, OKpYrieHHOE O IET0r0
NeCATIA CeKYHH, o, — 3HAYeHHe A3AMYTa mOcie peNyOUPOBaHHH Eero
Aa CpejHmi Ra NYHKTE MOMERT BpeMeHHM z,, Korfla BaHfHHe GOKOBOH
pebpaKiMm TpaKTHIECKH PaBHO HYI, a; — LKodPPUNAEHTH, ompe-
HelseMble MO0 METONYy HAMMEHBMNMX KB4aapaToB H3 oOpaGotru Habiro-
HeHHHIX B NOpAeMax B3HaveHMid asuMyTa Yy, S2afapaeMHX B BHJ@
rtaGa. I11.2.3, B KOTOpOH mAA KAKMOH [AaTHl BedepHNX HalGmogbuwmi
060311a9€H0: faax — BpeMsa saxona ColHEOA M ¢y — DPeMA OIPexeIcHAI
a3AMYyTa o; B mpHeMaX, BHPa:ieHHoe B CHCTEMe CPefAero COMHEeTHOro
BPeMeHH,

B npomecce uabmonennii aanMyTa AOMMNB GHTH DHIOIHEHH che-
Ayomie TpefoBAENS.

1. OupejiesicENe asmMyTa [OMKHO HAYMHATHRCA HO MO3JHES MEM
3a 1—2 9 70 HACTYNJIGHHUA MOMGHTA (H30TEPMHW» B CJI0Oe BO3/yXa Ha
BBICOT® BHANMPHOTO JAy7a, adUMYT KOTOPOro ofmpefeldeTcH *, T. e. 3a

* MOMCHTE «30TepMum» f, B OCPBOM NpROTUKCINN MOMKHO ONpENenHTb
MCTIONBAYA menmUMHM xo ma pme. IT1.2.5, oTkyma

[ [—

fomty = tax—%.
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93 1 no saxozia Connma Ha mmporax 40—65°, @ mpofoMKaTecA B HOU-
nme dYacel TpH OIAronNpMATHHX YCTOBAAX HaOMOfcHMEA 3eMHoro
npenMera.

2. Ha pByX-TpexJacOBOM NPOMEGKYTKe BpeMeHH Iepell B8aXO0M
CoJHIIA AOMAKHO OLITH MCHOJHEEO He MeRee 7—S8 mpHeMoB ompenenc-
puit a3nMyTa (B IENOM Da Bee AHR Habiwopesmit),

x,
% e

23 \ aad

o ) . T

22 - 1,60

’ 58

. / \NNT 12t

' S 1 54
NS

19 / L (r Kﬂl 8
¥ / ~ P4

18 < \

T ASEE

3 - N —
16 B/ S Q\i |
IR /2SS NN\

MRS ALLZ=NNN 1

@ &\'i/ 2 \\Q\Qt /
) s o,=t.1 x"tl‘;

11 e g M r T \\%.\\ ~ :

% 7

" TIPEANNS

a9 : "’f"”i/l;/- 3

a8 agopene | mda | urowe | wons 1ad;ucmjcem;ﬁab oxmafos |
. rrrrrJrrrrrrqyryrvryrrrvrrrrrrvrr 11 1T T T 7T

Iy 15”255132027‘, 0,724, 8 ,52229 5/?79267 9 7525307 7421234

Prc. I11.2.3. BpeMsa mepexoja Tepes HyJdb PARHANAOHHOr0 6alanmcaA B BepTUHKAIM-
HuIX TPANMEHTOB TeMIOEpaTypsl BO3NYXA B CYTOMHOM xo&xe MX Ha BEICOTE 2 M HAR
HOACTHIAKMENi NODEPXHOCTHI0 MENAY MUpoTaMn 40—64° n poarotamu 30—130°

(BpeMA X} HAMO B WECAX OTHOOMTEIHHO MOMEHTA BAXOJA BEDXHErO Kpas JHOKA
ConHua: t6 < Pgay)

3. IpreMu onpepeneHdii asmyyTa ROMKHHE OHTH pacHpeneleHH
00 BPEMEHW pPaBHOMEpHO Ha BCCM OTpedke BOYOPHAX I HOYHHX 4YacoB
nabionenni (n nenoM 3a Bee AHIT paboTL HA acTpomyHKTe) (pHC. 111.2.4).

4. 3HaYeHUs asuMyTa B LpHeMaX He I[OJKHE YKJIOHATBCH Golee
TeM Ha + 2" P o6e crOpoHH OT mapalonEl BTOPOro MOPAAKA, HAMIYS-
muM o6pasoM anmpokcEMHpYOMEH cyTodMEH Xop IaGaOmeHHHX 3HA-
Genmd  aamMyTta B Opnemax (cM. pmc. 111,2,4); pasHOCTE MexDy

15 3arkas 1058 449



HanGoNLImEM A HagMeHALMAM SHAYeHNAMIT A3ANMYTA B OpueMax He JoM:RHA
upesumate 6°.

5. Ilosropenme (OHcHpopaEde) HO YKAANHBAIOIAXCA B JONYCKRE
BHANENHH A3UMYTa B UpWeMax CIe[yeT HagdHATH ¢ OTPaGoTKA Depmorod

e ¥ Xy = =1224
ﬂ” %: j;”j&

2 Hta 2 4 6 8 W
Yaces

Poo. 111.2.4, ANOpORCUMANHA CYTOYHOrO XOAA A3NMYTOB SCMHWX LpeqMeTOoB

=a uyuwrax“ﬂan.uacn (60— ¢€) » ropMICHTANLEONO HANPABACHUA (a) OPU ITOMOMIE

UOAMHOMA Yy == d; + a4 + a,X f. ToTRaMH BOKAIAHK pesyabTaThl Hadmopennd

B DpuemMax; m!;- — CpeAHHOA KPaApaTaYeckaA owmubxa A3AMYTA Yo, CPCAYUWDOBAH-
o
HOro HA MOMCHT Xp; ny/x = RODPECAARAORHOC OTHOIDEHUE

jouycKa #+ 2? M rak, ATo0H HOBTOPHH mpHeM DO BpeMeER Habiamone-
HBi Be YKJIOHAJCA OT OCEOBHOro 0o7ee 9eM Ha - 2 4 (me/Lle CYTKH B pac-
"er He MpAHAMAKTCA). B mocregyomyio o6paboTKy BRIIOYAIOT CpefHee
H3 OCHOBHOrO H UOBTOPHOrO UOpHeMoB (BpeMA HalblioNeRHA Taxke
OCPEJIHAIT), eCAH BTO CPefiHee 3HAaTeHHe A3NMYTa OTKIOHAGTICA OT an-
npokcEMupywme# kpuBoii He Golee HeM Ha 2"} B OPOTHBHOM cCJay-
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uae B 00pafoTKy OepyT TOJBKO DOBTOPHHIA mpmeM (npm cobmaopennn
nomycka +27). .

OTMeTHM, 49TO Aa3AMYTH, pDe3yABTATH HabiojedHil KOTODHX He
YEOBIETBOPAIOT IiepeTHC/eHHRM BHIIe TpeGopanmAM, H €A bB A pe-
LyURpoBaTE HA MOMEHT HAMMOHBIMX pedpaKNHOHHBIX BJAUAHEI,
JKcTpanmodANHEA HaOMOAEANKX BHAYOHNE a3mMyTa Ha Mo-
MelT BpeMeHH z, He R ONYycKaeTCcCs

Cpenuuil 3a Bce AAA HAGMIONEHAR HA acTPOIYEKTe MOMCHT HATIMEHE-
X pedpaKIMOHHKX BIMNAHUA 7, BEIIUCIAIOT B Jacax OTHOCHTGABHO
momenTa 3axoma ComHuma no dopMyne

zo= —2zy- e te,
rae

DL SRR L
0 2 n; ) m Z nj i
ey, = 1,30k [1 —(0,6976 —0,002649p) h | 0,064h2].

B stax opmynax: ¢ — mHpora acTPOOyHKTa (B rpajycax, npu-
aeM 40 << @ << 64°, a moarora ero 30 << A << 130°);) & — sKPHBaJIEHT-
Hasi BHICOTA- BO3UPHOrO JydYa HAX MECTHOCTHIO (B COTHAX METPOB, IpH-
gem 0 =< k << 3); nj — 9HMCJIO MPHEMOB ONpeCJCHAE a3HMYTa B j-Hif
Beiep, BKIKYaA BedepHA® u HOYHEE (X0 I mocle NoJayHown) Habmoge-
HUA; I, j — MHOTOJNeTHHEI pAJa j-0if AATH Ha INHPOTe ACTPONYLKTA
MOMEHT BPEMEHHW HYJIEeBOH BeJHIMHE pajnamponnoro Galadca mox-
CTHJIAOIEH [OBEPXHOCTH (HA CTAHJapTHOH BHcoTe Mereo0ymkm —
2 M Hajg D04BOH), cM. puc. 111.2.3 i Taba. [6]; €;,, ; — monpaska (B 4a-
cax) sa METeoyCI0BHA B PailoHe acTPOIYHKTa B j-YI0 AATy HabGopermi
asnMyTa; €4 — NonpaBKa (B FacaX) 3a BEICOTY BHM3MPHOTO JydJa Hapg
MECTIOCTHIO.

IlonpaBka ¢, ; BHWAHCAAKT D0 Gopmylne

e 1 [2B2ET0N 10026 -4y
m, =% \273,2+ To°Ct 1—0,026e 1—4

1—042n (n+1) 1—(a+0,38r0) ng _11
KT 0dng (ng+ 1) 1T—(a$0380)n j’

Tae g Kamnol j-off JaTHL CpeOHEe CYTOUHHIE 3HATEHAA TeMIepaTypR
poagyxa 7'? G, ynpyrocTe BOIAHOro mapa ¢ (Mm), obmeil o6Ia4HOCTH n
(B MOMAX egHHANGI) DOJYIAOT W3 HabNIOeHHil Ha GAmAafiImX K acTpo-
OYIKTY MeTeOCTAaHUEAX, CHMMETPHYHO DAacIOJO;KeHHHX BOKDYr Hero
B pagnyce g0 50 KM B 3aKpHTO# MectHOCTR H 10 100 KM — B OTKPLITWEK
(cTenHEIX M HOAYTYCTHEHHX) paitorax. ITo HaHHKIM BCCX MeTeoCTAHIHE
BRIYHCAAIT CpPEIHAO® 3HAYeHNA. MHOroJeTHNe cpefHHe CYTOTHHE BENR-
HHNBL 3THX e MeTeoaneMeHToB — I'3C, ey, ng, 8 TaKKe MIHOroJeT-
Hee annbeno A, (B 70AAX egMHINH), KOdPOHIMERATH ¢ B Q H DEIAYANN
&y BLOMpaNT OO MHEPOTe ACTPOINYHKTA W jaTe HabMlogeHmi asmMmyra
w3 Tabaem [6]. Jlia onpeneneEds mo TabammaM cpepHero 3HaYeHHA
annbeno Mectooctn 4 Hajpo 3afuKCEPOBATh B OKPOCTHOCTA ACTPONYHKTA
BH NOYBE M PpaCTHTENBHOTO LOKPOBa. B0 MHOrHMX cIyIafax MOKHO
npuEAT, A = A,. IIpE oTcyTcTBHH MeTeOCTAHNMiT B paiiome pabor
MeTeod/IeMeATH clleflyeT W3MepPATH HEeTOCPENCTBCHHO Ha ACTPONYHKT®

e : 451



(Ra BHICOTe Re HW;Ke 2 M Haj NOYBOil) Meped KasKJIkle TPW Yaca H 3areM
BLIDONHTH CpeJnMe CYTO4YHLe 3HadeRmsa uX. HamepeHma wmeteoane-
MEHTOB pPeKOMOHJyeTcA BHOOJHATH B 1, 4, 7, 10, 13, 16, 19 @ 22 maca
NeKPeTHOro BpeMeHHM, KaK 9T0 OPHHATO Ha METEOCTAHIAX.

OpnmMep REIYMCIEHUA MOAPAROK €y, | (B Wdcax) HA ACTPOmYNKTe

2 a

E. s 2% Cio £ A z K Q -

= B =X G |o -!_,,- -A—“ n— :

He B |58 w | <l ’ W
- 208 | 148|047 {010 .

57,98 fgegi 5 1,45 150183 | 017 |06a 0,384 1,35 | —0,13

Jan oupeneleHAA SKBEBAJNEHTHOH BHICOTR h BA3APHOrO Jywa
COCTABAAKT NPOPHIL MECTHOCTH O CTBOPY A3MMyTa, HCMOAB3YA KAapTH
macmraba 1 : 100 000, 3Barem npodmas pasbuBaloT Ha OTACNBLHHS
yuactin AS; Do aucly Hambolee XapaKTePHLIX TOYeK WajioMa MecT-
HOCTH, KaK mOKasamo Ha puc. II1.2.5. Orpeskn As; mymepywT mo no-
PAJKY OT TOYKA CTOSAHA yIVIOMEpHOTo MHCTPYMCHTAa IO BH3EPIOH Helnm
Ma KOHN@ JMHAM W 3aTeM A3MEPAIOT HX [JJIMHH B DJOCKOCTH IOPM30HTA
(mo 0,1 xM). Jlanes HaMedalT CePOAMAY Ka’KAOTO OTPedKa As; M MaMe-
PAIOT B 9TOH TOYKe TEKYMYI BLICOTY h; BHSHpPHOTO Jyda (B METpax)
Haj 3eMHOM (DOmCTHNIAOIE) MOBepPXHOCTRI. B ciaywae, korma niomHa
BUBNpHOTO ayda Godee 20 KM, OpE M3Mepeudn k; YYATHBAIOT BIMAHHO
upuemsEn Jeman m pedipakomn. PeayasTatiz o6paborrhm mpodmas
panUCLIBAIOT B Tabammy.

Hapamerpr: mpodnna mecTHOCTH (eM. pue, [I1.2.5)

1 Asy. KM h‘., ]
1 43 75
2 1,7 135
3 1,7 81
4 1,5 78
5 1,7 93
6 3.3 24
[auaa CTOPOHL Q=142 xM
Komrpoas: ) Aar=14,2 xu
JKNEABANEHTHAA BRICOTA h =084 coTEE MeTpOB

OKBEBAJCGHTHYI0 BHCOTY h BEHSHPHOrO JayJa Haj MeCTHOCTLIO
BHUACJAIT B TOYKe CTOAHHA HHCTPYMeHTa Io (lopMyJe

hicorun M)=0’01 ’
2: di
AS[ (1—_8-)
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rae

n
dr=g Bsi-t D Asiy

(t=1,2,3,..., n)
2 g by << 500 M;
mpn i=1 mmeem As;_y =Asg=0.

Obo3naTenns, OpEHEATHE B oTEX opMynax, AcHE M3 pme. II1.2.5,
BLHCIEHEY0 BHICOTY h DOACTaBAAIOT sareM B $opMmyily [IA mo-
IpaBKH Ej.

B

N

7 4 6 8 10 17 d. KM
Pue, II1.2.5. IIpodnas meCTHOCTA

Hadiga BeAWquHH zg, €;, A €4, DLITACAAIOT MCKOMLIA MOMEHT Bpe-
MOHH I,, HA KOTOPHH I PefyOHPYIOT Pe3yAbTATH ONpEAeICHHH a3MMyTa.

Himxe mam npaMep pegynupoBaHRs a3UMYTa Ha MOMOHT BPeMEHH I,
rae o003HAYEHO: m — CPelHSAA KBaJpaTAYECKad OmMOKa ompefeie-
HAfl a3uMyTa M3 OJHOTO NpHeMa; n — 9HCJIO [PAEGMOB; O — Cpeflee
KBafipaTAdeckoe OTIJIOHEHHe a3HMYTa OT aNNpOKCHMHApPYMOINed KPHBOH;
M — CpegHAA KBagpaTHYecKad OmWMOKA eWHMI(H heca H3 YPABHIBAHHA;}
Ny/x — KOPPeIANNOHHOE OTHONIBRH®, XapaKTepH3yWIlee TOCHOTY
CTOXACTEIeCKOoii CBASM BeJIMYUHH as3MMyTa i BpeMeEn HaGiiofennil ero;
My — CPeAHAA KBagpDATUIECKAafA OMUOKAa a3UMyTa, CPELYyLHPOBAHIOrQ
Ha MOMEHT BpeMeHE zI,. -

Benmaury panaxua pedparngun 6 Ha aanMyT MOKHO HalTH B mep-
BOM NPHUOJIMKEHNN Kak PasHocTh O = q—ag, I7e o ¥ oy — 3HAYeHHA
83HMYTa 10 i [10C/1e PefyOUpPOBAHAA €r0 HA MOMEHT BpeMeHn r,. IIpak-
THRa [6] moxasaaa, wro Ha mymnktax Jlamlaca BiamAHUWe pedparuHA
Ha a3MMYTH 3CMHEIX NOpeaMeron (Ha cpefHee H3 18 npiemoB) KoueG-
Jerca or 0 mo +2,5”. CpegHsAA KBajpaTHIecKas BeJIMYHMHA €€ pabHa
B cperiueM 0,6—0,8”. BrarogapA pegyl@pOBaHHI0 A3FMYTOB Ha COOT-
BETCTBYIONIIIE MOMEHTH BpPEMEHW z, BIBAHHE pedpakulH Ha A3ZAMYTH
DOYTH HOAHOCTLI0 HCKJIIQUAGTCH, @ BEC OUPE/eNeHHA UX YBeININBAETCH.
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PeiyuqnpoBaAne agAMYTa HA MOMEHT HAMMENbLITHX

pedparnaOHALIX BAHARRH

T o —1,30 9

Bpena gabmonennl Pe3y.IbTaTHl
Hara » B mpHEMax aaémoneAutt | Craaxenmme smawe-
ay=lg—1 asAMyTa AWA adEMYTa y;
sax Yy =o;—u
22/VIIL —232 1 13,09 12,62"
1968 r. —1,95 10,63 - 12,16
—1,60 11,82 11,75
—1,20 12,05 11,31
—0,77 11,95 10,87
+4,05 8,53 " 8,53
48,07 10,98 10,18
--8,37 10,00 10,43
23/VIII —2.42 11,80 12,37
1968 r. —1,93 o 11,45 12,14
—1,80 13,15 11,98
—1,50 12,09 11,64
26/VIII -+1,72 8,93 8,54
1968 r. +4,12 8,62 9,08
4717 8,40 9,52
+7,52 8,85 9,76
41783 11,43 9,99
28/VI1I1 —0.90 10,09 11,00
1968 r.
Cpeppee z= —1,82 y=10,77"
c11 = +0,139007 g = +10,1839 m ==, 58°
¢12 =+0,036915 ey =—0,8165 86
¢13 = —0,007346 as=-+-0,4011 p. O 9
622=+0,028408 le/x—o 84
Cag = —0,004322
¢33 = +0,000742 n=18
PeaynpTaTH pefyuupoBaHun a3mmMyTa Ba o= —1,30 1

Yo=ag+a1To-+aswd =11,42"

Moy =Mye= Y ¢11+2¢197g +(c22 + 2¢19)%E + 202323 -+ c3524 = 0,27"
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Buyncrenne OROHHRTBHBEOTO 3HAYCeHAA a3AaMyTa
ap=u-+yo+ DA
u=2072 34’ 00,00

Yo= 11,42

A= —1,24

o =207° 34’ 10,18"
mg, =0,27"

v —npRbamKeHAoe 3HaYeHRe A3MMYTa, OKpyriemHOe [0 UEloro
JIeCATKA CeKYBI;

A—cymMMa DODpaBOK B aspuMyT, OpeaycMoTpeHHuX HECTpyRnmei
(4]
OGo3HavgeHmA:
¥i —ANDPOKCHMApPYIOMAA PyAKOua:

yi=2ao+ayz; + as2};

¢//— BNeMCHTH MATpPHUM, 06PATHOR MaTpAme Kos(PANUMEATOB HOP-
MAJBHHIX ypaBHeHH{l, N3 PeMeHHA KOTOPHX HaxoaaTca Koaddm-

OHEATH 4
OueHOYHN® 3/IEMEHTH
>4 _
m= n_1 Vi=yi—Y
3o . ;
o= w1 i=Yyr—y

_ l/ ) 02 . Vn—l
B= n—3 ° n—3

Vi 20
“y/x - me - 2 U%

B cpenHeM B 2,5 pasa. Kpoue Toro, B pafe clydaeB yaaeTcs N3GemkaTs
HOBTOPHHX TepcHa0giofenuii B3anMHO 0OPATHHX 43LMYTOB, €CIM HOJO-
OYCTEMEI® IO BeJHINHEe DACKXOMICAMA MX OGYCNOBISHN CYIIEeCTBOHHLIM
paasrRdeM pedparmEn,

BrirogHeiimee Bpems m3MEPEeHHA TOPHIOHTAILEHX YIIOB B TpMaH-
rynsopn. Buropmeiimee BpemA HaGaiofeEmii B TPHAHTYJANYH pac-
CMaTpPABAIOT C IBYX TOY6K ApeHHA: 1) ¢ TOYKH 3pPEHAA HAMAYWIIHX yC-
JOBHIL BHAMMOCTH, MUHWMAJLHHX KoiefaAMA M BHCOKOIO KadecTsa
n300pakeHNil BH3MPHHX DeJeii; 2) ¢ TOYKH 3POHAA HANMCHBIIEro BIIMA~
RAA MEeCTHHX mOoJedl pedpakmund Ha pe3yipraTH AaMepedmd. Tanme
GnaronprATHEe [aA HaOJIOfEHEMH YCAOBHA WMEKT MeCTO BeYepOM o
YTpoM, 0coGeHHEO B meproAl, 6AMAKHe K MoMENTY mepexoda 4epe3 Hylb
paananmonHoro GalaHca MONCTHJIAKMIed NOBEPXHOCTH, KOrga B cl0®
BO3/lyXa Ha BHICOTE BH3HPHOrQ Jyda HabMIOfaeTCA COCTOARN®, Hanboleo
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6imakoe K maorepmMmEA (cM. pue. 111.2.2). IlpomomsutensHocTE 5Toro
6aarompasATHOro uaA Babmiofendit oTpe3Ka BpPeMeHN BaBHCHT OT MIIO-
X $aKTOPOB M HaMeHAeTCA B BCUCDHAE TACH OT HECKOJBKHX HECATHKOB
MHHYT B NOJYOYCTHEHHX N CTEOEMX paifloHaXx B THXYHI0 Geaobiaunyio
JKapKYIo MOTORY MeToM N0 HeCKONbKMX 9aCOB B XOJOJHYI0 M BeTPEHY0
norogy OpH HafuofeHMAX B ropax H CeBePHuX wWHportax. IIpnMenn-
TeNbNO K CPeOqHHM YCJHOBHAM JeTHell HOTOAK Ha9alio «BLITO/{HeHIIero»
BPEMEHH BedepHHMX HaGIIofeRmil (fy.q) MOSKHO B OepBOM OpHOGJMKEHUN
npennuqncnmh oo (l)OpMlee

tnay==Lsax — 27¢,

3B BeAWIARH 7z, Ha pmc, II1.2.3 n sapuxcnmposas Bpema saxopa
CouBua tiay, MAXOoAfich Ma CHTHAMe IWIN BULIYHCAHB €ro OO ACTPOIO-
MA9ECKOMY EMETORHHKY epeq BHE3NIOM Ha OoJ¢BHe paboru. 3alau-
auBaTh HabNiONeNuA PEKOMEHAYETCsl MPHMEPHO 3a OOJYaca 0 3aX0ma
Conuma. Kax yme oTMewasocs, HaGNIONGHMA CHEHYeT BeCTH Ha Cio-
KoiHele W clerka Kojebuommecs maofpaiKeHNA DH3MDHBIX neleii,
Korjga cIyilaiiEHe KoJeGaHHA AX He BHIXONAT 3a Npepens 27.

OTMeTHM, YTO YTPeHOHil mepUol «BLITOAHElimero» BpeMeHRH HaGuap-
nenmit mecpasHemHO Kopode, UeM BeuepHiif, a WAOTAa A BOBCE OTCYT-
creyer. C yBeJdmueHmeM 001a¥HOCTH, YCHIEHUEM BeTpa H o0MHM MOHH-
AieHAeM TeMIepaTypsl BO3LYyXa 3TOT IEpHoj BPeMeHH 3aMeTHO BO3pa-
CTAaeT [0 CPABHEHMIO ¢ TAKORHM Mpu GeaobiagHodl THXOH M ;KapKoil
noroge.

B ycnopEAax KpyunmHOTO ropojaa nmabmonenma neaeco-.
ofpasHo OpOypoauBaTh K pamHeHdl DCCHE M OCEHF, KOTAA TeMImepaTyp-
Hrle KOHTPACTH BHYTPI TOPOJa CPABHUTENBHO Mallh, a ClefoBaTeNbHO,
Mallo ¥ pamande pedppaxuyma. B sxapkyl erwiolo  moroay (npm
Tep.cyr &> 20°) GokoBas pedpakund B yCJIODMAX KPYIEOTO ropoja B ce
CYTOYILIOM XOfe MePexXOfuT Hepe3d HyJeBoe 3HAYEHHE YTPOM TPHMEPHO
gepe3 2,5 9 moclle BOCXOfa, a BedepoM — DPHMEpPHO 3a CTOJBKO JKe
BpeMenn 1o 3axopa CoAHma, M3MERAA NpH 3TOM BCAKHI pas 3MakH
Ha NPOTABOTONMKELE. [[s TOro 9TO61 CYIMECTBCHRO 0CNAGNTh BAHANKE
MeCTHHX HoJell peppaknuu OyTeM HOCTAHOBKH CHMMETPHYHHX OTHO-
CHTENILHO MOMEHTA H3OTEpMHH)» H3MepeHHil HaIpaBJeHWil, yTpeHHne
nalaofeRna B KapKyl0 OOroAY JeTOM DeKoMeH/JyeTcA HadHHATH
He paHee TeM depea 1—1,5 a nocile Bocxola CoNHOA M mPOAOIKATH
Bx He 0Oolee moayTopa wacoB (OpPH HAJHYAH XOPOmeEH BUAAMOCTR);
peYepHHE e HabaloneHns peKOMEHAYeTcA NpeKpamaTh He UO3/Hee
geM 3a moATOpa 7aca Ko 3axoxa CosEna, HECMOTPA [ajKe Ha HaJlHYA®
XopomIeii BANAMOCTH. )

Onméea 3a ¢pa3pl Buaupubix mexeii. fBnenaue ¢ a 3 BosEuKaer
pcaefcTBMe HeDPABHOMEPHOTO OCBeIleOIAA BHIMP-
HOro UHMIAHAHAZPA COINHOUOWMHA JY9IaMH, COCTABJIANIAMA
¢ JnHmell BAAZPOBAHUA HEKOTOpHA yroa. BelexcTene HeoxnHaxKoBOTO
BOCOPAATASA Il1a30M PA3IHYHO OCBEIIEHHLIX CTOPOH LMJIMHIpa Habmio-
gaTens omu00YHO OUEHEDaeT HOJOMKEANe TeOMeTpHYecKod OocH ero,
cMemasn GHCCOKTOp IpH HaBefeHAM TPYOW B CTODOHY Jydme BHAEMOIA
(3aTemHueHHOA Ha (oHe cperioro Heba) Jactm umameEApa. Jas ocaab-
JleHAA omnGoK 3a «pasEl» HPHMEHAIOT CNeNHAJBHEEe Majodaanuie BO-
SEPHLO IAJUHADH C PpagAaIbB0 HAOPaBJEHHLIMA MO0 BePTHKAJ
nJacTAHAMHE, CO3Jal0IIMHA X0ponNice TeHeBoe 3aTeMHelle 0 Beed BIjH-
Moii moBepxHoctE nuaungpa, Ilpm nabnwopesmAx Ha GodBamEKy
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¢ATHAJIA ©¢ IOBEpXHOCTh REAAT MEPOX0BaToil # OKPAMABAIT MATOPOI
rpackoit. Ocrarouoe BINAHWE OwnGoOK 3a (A3 B BTHX CAYIaAX
ye UpeBHmaer, Kak mpabmio, 0,2—0,4",

Owmlkn ¥M3-3a KpyYeHMHA W THYTHA cHTHaM0B., K pydemme
n rEyTHE€ CHCHAXOP OPOHCXOANT LOR BO3AcitcTBEeM H3MeHeHHH
TeMIepaTypH H BJAJKHOCTH BO3JlyXa, MOA BJIHAHWeM Berpa. I'Hyrnsa
cArHalla OOKYHO Majh H Il OKA3hlBalOT CYMeCTBEHROr0 BANARNA Ha
TOYHOCTh YTIAOBEIX WaMepeHMIl, MCHONNAEMEX NPH CKODOCTH BeTpa
2—3 m/cex. Haubomee cymmecTBeHHEIM ABJAETCA Kpydeliie BepXHeit
qacTH CHTHAJa BOKPYI BEpPTHKAJAbHOA ocH ero. 3aperucTpUpOBAHE
caydan, KOT[a BCAMINIa KPydYelHa B OTICALHHEe HEPHOJLI CYTOK
nocraraer 25 3a 1 4 n 5 aa 5 MuH, B GoarmmnHcTBe CIyuaeB Kpyde-
INe CHTHaJ0B IPOMCXO)HT HepasHoMepHO. Jlis toro arobH ocnaGuTb
BIAAHAC KPYIeHllA CHTHANOB Ha pPe3yAbTaThl HaGMIONCHUE, pexoMeH-
nayerca B TpHanryifguud i1—2 KIJACCOB NPHMEIAThH HOBEPUTENLHYIO
TpyGy, a caMH W3MepeHWs pacHONaTaTh CHMMETPHYHO BO BpeMeHH
OTHOCHTENHLHO CpefHero MoMeHTa Ha(JNIONEHUl B HmpHeMe.

I11,2.3. MeToabl BHICOKOTOUHLIX YIVIOBBIX MSMepCHRIt

dnementn o0ueli Teopuu mMeTOAOB YrAOBLIX A3Mepenuil B Tpman-
ryasupn 1 u 2 Enaccop. IIpA BHCOKOTOYHHX YIVIOBHX H3MEPEHHX
B TpuaErynauuu 1 m 2 Kiaaccos TpeGyerTcs, MTOON peaylabTaTr ypas-
HHBAUHA HE3ABMCEMO H3MepeHHHIX BeJWYMH Ha CTAHLEW MOr ORITh
upegcTaBleH B BHAE pAJa PABHOTOYAKIX HANpPaBjeHMH, NMMCIOIMEX
nla BCeX OYHKTax CeTH, IO BO3MOMHOCTH, OMEH H TOT K€ Bec. JTO MO-
sxer OHTH JOCTUCHYTO TOJBLKO B TOM CIYdYae, eClIH PesyabTaTH uaMe-
peHmi Ha Ka)KAOM IYHKTG YAOBAECTBOPHIOT TpeboBaMHMAM, BLIpasKa-
CMEIM PaBCHCTBOM
r(i. ) p]ﬁ')P[(i) P
———— =const =—, (111.2.1)
w; n

(]#l:’l' 2| 00y n)

roe J, 1=1, 2, ..., n — HoMepa HaOpaBlleHHd Ha NyHKTe, BO3-
PAcTaloImHe 0O XOAY YaCOBOH cTpelikd; { — DOPAJKOBLIX HoMep Trpym-
nu HagpaBJeHHi B OporpaMme HaOmrojenmil; mporpamua maGaopesmii
MOKeT COCTOATEL M3 r PA3NHYHNMX rpyonm (i=1, 2,.,.,7) mo Kk
Hanpasienmii B rpynomne (2 << k; << n), UpH 3TOM OTRCJIbHEIN yronm j.l
paccMaTpHUBAeTCA Kak rpyuna H3 JBYX Hanopasienmii; r (j.l) —
9HCJ0 PasHEIX TPYOO B HporpaMMe HaGaiofeRnil, B KOTOPHX COBMECTHO
(oTnensHO WIR cpegm APYTEX HaOpaBlemmii B TPynue) H3MepHeTCH
JaHHafg pmapa MaopaBJieHmi j m ! (yroa j.l = l—j); n — gHcnO Ham-
paBjeHnd Ea myEKTe; P == P;=const — Bec YPaBEeHHOro Hampam-
JeHAA Ha craEnEE (j = 1, 2, ..., n); pjPu p{f)—peca mamepenENX
B -0 Tpymnme cOOTBeTCTBeHHO j-ro ® [-ro, Ranpapienmii, oGpaay-
wmax yrox J. I; o; = p{¥+ p{+. ..+ py’— cymma BecoB Bcex ki
manpaBiaeRn# (2 << k; << n), HaMepeHHHWX B i{-0#f rpyune.

. Beca pj¥mamepenunix Hampasienmit J (j, L =1, 2, ..., n) B Kax-
Bo# i-oif Ipymme AoMKEH BHYmCIATBCA N0 $opmyne

. [4
PP -3 (111.2.2)
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Pjle ¢ — HOROTODasA HOCTOAHHAA] O; — HAUMEHbMAA HecMeMeHHAA
[EcmepcEA J-ro HanpaBaeBdAA B {-oi rpyume. OgHAKO 3EAYEHAE O
odNaH0 HEM3neCTHO, O3TOMY B IPOH3BOACTACEHHX YCAOBEAX BMECTO
Gopuyan (I11.2.2) upmuesamT dopmyay
P e=my, (=1,2 ..., n (111,2.3)
TX® m; — BHCIO0 NpHEMOB HM3aMepenns Hampasleuui B {-of rpyuame.
TakuM 06pasoM, B HPOASBOACTBEHHHX YCJOBHAX CTPOTOe peme-
HH® BajaIl MaMEHWOTCA HPAONEKEeRHHM,
Ecam HA3IMEepeHNA D& OVHKTe MCLOJHEHN B COOTBOTCTBHH ¢ yCAO-
paaMu paseHcrBa (II1.2.1), Ho mporpaMsa mamepenm# TaxoBa, 9TO

BCe HAUPABIEHWA B IDYyINe H3MEPeHH ¢ OJWNAKODHMN JiAA LAHHOH
TPyOUH BecaMi

p}i):pi”-_—-‘p[' (111.2.4)

H3MeHAWMUMECA JAMb OPH UEPeX0de OT OH0& rpynms DampaBieHil
K gpyroii, To pasemcrso (II1.2.1) mpamer pmp

r{ b p
P\ . P
(k‘ ) | =const="-", (I11.2.5)
i=1
BlA, 9T0 BCO paBOog,

r{i,
] )hl'

* 2

t=1

, (111.2.8)

rge pY) = -%- pi — Bec MaMepemHoro yria j.l = !—j » i-of rpynne.

Ecam npn cobGamopeann ycioBmil, BHpa)kKaeMHX PpapeHCTBOM
(111.2.4) oporpamMma u3MepeBuil TaxoBa, HTO HMEIOT MECTO PaBeHCTBA

PP =pfP <pi G=1,2 ceur) (I11.2.4)
r(J,l)=const=t¢ Goal=1,2 .., n), (1L2.7)
H, CJICHOBATEIBHO,

%:const t=1,2 ..ar) (111.2.8)

10 pasexcino (II1.2.1) sannmerca B Buge

P
t-Z—i:const=T (t=1, 2, «v 0 1) (111.2.9)
HiA, 970 Bce paBHO, B BH[B

€3]

2t-%—l-=const=-§- G i=1, 2 ...y n). (11L2.10)
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Ecnm 8a Bec p; NpHHATL IMCAO0 HPHEMOB m; H3MEPEHHA HaTpaB-
feRTit B rpymme, To BCe COBPEMeHHEe METONH YIVIOBEIX M3MepeHHM,
PACCYHTAHHbHE HAa [OJIYYeHNe DPANA ONHOBeCHHWX HAUpaBIeHMi Ha
CTAaHOHA, MOKHO DACCMAaTPHBATL KaK KOHKPETHHE DPeaXH3amum Tpo-
crefimux yeaonmit (II1.2.4), (I11.2.7) »m (II1.2.9). Ciopa Bouimyr: cuo-
co6 HampapJIeHNI (KPYrOBHX LPHEMOB), CIOCO6 H3MEpeHHA YIJIOB
BO Bcex KoOMOWHAOHAX, PasHOOODABHHE CIOCOGH Tpex HanpanieHml
(HEemOJEHX NmpUEeMoB) ® T. 1. .

IIpe cobmopennu ycaondit Habaw0NeHNH, BLIpasKaeMHX paBeH-
cteoM (II1.2.5) mam (I11.2.9), ypaBHeHHLIe DO HaOpaBJeHUAM YTIIH
[f.1] maxomaT mo dopmyTam .

2%1.24(1.3—2.3)+(1.4—2.4) +. ..+ (L.n—2.n)

[1.2]= &
(3] = 2XA3+(124+28)+ (1434 +.  +(Ln—3n)

) B n ,
[1.n]= 2xint(.24+2.0)4+. .. +(l.n—1i+n—1.n)

n

(111.2.11)

rae Kanui @8 yraos j.l B Ipaboil -wacTH (OpMYT HaXOIAT Kak
cpeaHee BecoBoe mo popMyne

r.n

2 (5w

for=222 ) (111.2.12)

r (i t)
3%
ki

i=1

uTo cooTBercTRyeT pameHcTBY (II1.2.5), mam mo fopmyne -

rg.h

1
1.1::-7-225 [T (111.2.13)

i=1

10 cooTBerctByer paseHcrsy (I11.2.9).

B ¢opmyaax (I11.2.12) m (II1.2.13) 3magennn yraos f.l! panHEuW
Pa3sHOCTAM 3HAYCHHH COOTBETCTBYIOIUX HamlpaplieHHR, HmaMepeRHAX
B i-oii rpynme ¢ secamm pj) = p/¥ = p;, T. e.

ey Y e
Epii) Z p(,n

Beca P ypaBHeRHHX Ha CTAHIAN HampapieHmi naxomﬁ‘ nyTeM
YMHOKeHNA Ha n ofemx vacrteit pamemcrsa (II1.2.4) mam paBenetTs
(I11.2.5) u (I11.2.9) cooTBercTBeHHO mporpamMMe HaGmogenmi,

j =

. (I11.2.44)
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CpenHIol0 KBAJPaTHYeCKYd OMMOKY YPABHEHHOTO HAMpaBJOHHA
puancaanT oo gopmyne

']
—_-— U

My= = ! (111.2.15)

{2 (k¢—1)—<n—1)} p

i=1

ecan uporpamMma Habmonennii cootRercTByer papencrsy (111.2.5),
" mo dopmyaamM

x7

My= 7
{2(/:,—-1)—0:—1)} nt

(111.2.16)

i=g

kY
MH=1/ nt(n—1) (il—h) " (I11.2.17)

ecam unporpamma HaGmropenmit coorsercTyer pasenicray (II1.2.9),
npugeM dopmyaa (II1.2.16) cnpaseminBa 1A CaydJad pasiioro waucia
HAaOpaBleEni k; B rpynnax, a gopmyana (I11.2.17) — nna caysas opu-
HaKOBOTO WHcJIa MX B Irpynmax, T, €. MIA cilydan k& = const = k&
t=1,2, ...,

B gopmymax (I11.2,15)—(I11.2.17) pomonmnTennHO o6o3mageHo

2 vF = > vi prae vy =i =i Uy

(i=1| 2, ... r)v (i=/=l=11 21 ey k[)-

MUs ¢opmyn (I11.2.16) m (111,2.17) kax 9acrAbie MOryT OHITH
noxydenn ¢opMynn pnaa ciocoba Kpyropux npuemos, cnocoba ns-
MepeHHH YrioB Bo BceX KOMOMRAUMAX, HEUOXHHX NpPHEMOB H T. X.

OcHOBHLIe HPANNUNR BLEICOKOTOUHLIX HAMepenuil oTACABHOrO
yraa u Hanpasaennii. B nexaax man6onee 1oanoro ocia2GaeENA BiHARNA
pasnaInnX omrGOK MsMepeRud Ha BRIBOJ CpeAvierc sHadeHHA yria
3 m OpHeMOB HabGMlofeHHA Ha MYHKTE HAJ0 HCHOJHACH TaK, UTOOH:

1) Kaskaoe HaOpaBlleHAe H3MepAJOCH Ha PasHLIX IOTpUXax Jmamba,
PABHOMEDHO pAacIpefeldesHHEX OO0 BCEMY Kpyry,;

2) B xagoM Doaympueme Onno obecuedeno mOJROe OZHOOGpasie
BceX NMaMepETEALHHX omepandii mo KamaomMy HabaronaeMmomy [ma-
LpaBJIeHuIo; )

3) OuJla gOCTHrHYTA MOJHAA CAMMETDHA B paclojoy{eEHM dacTed
HUCTpYMEHTa OTHOCHTeNBHO KaKAoro Hal:miofaeMoro HampaBienuA
A CHMMETDPHEA BO BpeMeHH HabmiogeHni B OpHEMO OTHOCHTEJBHO Cpej-
Hero MOMBHTa WaMepeHHid B HeM,;

4) Oeta ofecoeyeHa CHMMeTPHA MsMepeHHH KajsKaoro mnampas-
nenna (yraa) OTHOCHTeNLHO CpeAler0 Ha BLICOTE BUBHPHOro Jay4da
MOMOHTA ¢HIOTEDPMMH» BOBAYXA,
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Jasa BHICOKOTOUHHIX YIIOBHIX H3MODeHMI{ B TPWANTYAALNPH BEIC-
MUX KITACCOB Lelecoo(paslo UpPHMeRATH TaKMe MeTOAH, B KoTophx
yporpaMMa HaGIIomeHHi:

1) cmocobcTByer mOMYyueHHI0 Pe3YIbTATOB MIMEPeHAH ¢ HAHBHC-
Iuell TOYHOCTEI0, BO3MOKHON B MacCoBHX paloTax Hp cymeCcTByOmIx
UBMEPHTENbHEX CPEACTBAX;

2) mpeaycMaTpAEaeT BO3MOMKHOCTL IPeJCTABISIAA Ppe3yNbTaTOB
W3MOpEeHMH ¥ ypaPHMBaHHA WX HA CTAHLIMH B BUJe OLHOTO PAfa
OHOBeCHMX HalpaBJCHMHA ¢ BecaMu, IO BO3MOKAOCTH OfMHAKOBEIMA
Ha BCeX DYHKTax CCTH;

3) Tpebyer, mpu npounx paBHHX YCJHOBHAX, MUHHMAJABHHX 3a-
TpPaT TPyAa W DpemeHH Ha WIMepeHMA M BHIMCAEHHA Ha CTaHUWH,

B Hacrosmee BpemMa A WsMepeHHs TOPH3OHTAJBHLIX YIioB
p Tpuanryaaumn 1 —4 xnaccos B CCCP mpumensaior riaBHEM ofpazoM
nBa cnocoba: crnoco® m3MepeHWsA YrioB BO. BCeX KoMGUHanuax (cmo-
co6 Ilpeiit6epa) u cmocob KpyroBHX mpueMop (cmoco6 Crpyse). Ilep-
puiif cmoco$ npmMeHsAeTcA B TPHARTYJNALAR 1 B 2 KJaccos, a BTopoi —
B TPHAHIYIANME 2, 3 u 4 1xiaaccos. HpoMe 3TUX MeTONOB, B TPHAHIY-
aguMA 2 Kiacca Aad nabAmofeHdi DYHKTOB ¢ GOJBIIMM YHCJIOM Ha-
npaBiAeEA# LOpUMEHAETCS CHOCOD «HEeNONHLIX» NPMEeMOB M «BAIO0MB-
MEHEHHWI cnocof maMepenma YIJI0B B KoMOEHauwaxs.

Cooco6 EpyroBbIX DpdeMoB M3MepPeHHA HampasieHmil (cmoco®
Crpyse).

Upgen cmoco6a Haubomee npocTeiM cmocofoM, KOTOpPH
M03BONAET HPeACTABHNTL De3ylJbTAT H3MEPeHHMII Ha CTAHUMK B BAne
OJIHOTO PAffa HE3aBHCUMBEIX HampaBieHmil, ABIAETCA cOocolb Hampas-
aenuit. Cyts aToro cmocofa 3aKIOY4€TCA B TOM, 9TO, OCTaBIAA JEMO
TCOMONNATAa HONOJNBHKHEIM H Bpalllad aJHAafy N0 9acoBOK cTpeikKe,
LaPOAT BPHTEIbHYH TPyOy moclefoBaTeILHO Ba BCE INpeaMeTH
(0T NepBOTO K HOCTeflHOMY) N KamK[HH pa3 QUKCHPYIOT NPHE HTOM OT-
cueT mo AuUMOY M MEKpOMCTpaM. YKA3aHHMH KOMILICKC H3MepeHMit
COCTABAMET N ePB WA HoaynpHeM. 3areM TpyOy nepeBoisT
depes 3¢HAT M HAaBOAAT ee Ha Te )Ke MPefAMeTH, Ho B 0GpaTHOM Topsajie
(OT MOCHEMHEr0 K HePBOMY), BpaIas aJligaAy TPOTHB YacOBOM CTpeakn
u cHoBa PHKCHPYA OTCYeTH mo JEMOY M MEKpOMeTpPaM. JTOT KOMILIEKC
M3MepeHNii cocTaBiser BTOPOd moaAyODpHneM, a ABa DOJNYnpH-
eMa — O HH NpHEM.

Ecid B KoOme KayKIOro moiynpneMa Tpy0y HOBTOPHO HaBOAAT
Ha HayalpHOe HallpapiieHNe H CHOBA OepyT OTCHOTH mo aaMOy K MUKpO-
MeTpy, T. 6. HPOH3BOJAT «3aMLIKaHAE FOPU3OHTA», TO TAKOH YACTHHIL
cayuad cmocoba HampaBieHMid HOCHT Ha3BaHEHe cmocoGa Kpyrommx
npaemos (cnoco6 Crpyse).

IlIporpaMmMa BN HDopaAfoOK BHaGuawpaenmnit Ha
craunua Ipexne ueM DPHCTYNUTH K YIJIOBHM HIMODCHHAM Ha
NyHKre, Heo6XOMAMO: BAMATUTD WMHCTPYMEHT OT BO3UEHCTBHA coJ-
Le4HHX Jydell ® OT Berpa, yOegAThesA B ycTOMUNMBOCTH M IPOYHOCTH
CTOIMKA OJAA WHCTPYMEHTa M B TOM, 4TO BHYTPeHHAH NHpaMHAA CHI-
MaJZla HUTAe He COUpAKACAETCA HE ¢ DOJOM IJOmAAKH Ausa Habmioma-
TeldA, HA ¢ JecTHANAMH. Ilpu oGHADYMEHHW HeZOCTATKOB Habiawopa-
Tellb 00fsaH YCTPAHATH HAX. 3aTeM CJefyeT COCTaBUTh OpOrpaMMy
naMepeHMit. JIIA aroro mMajo paskICKATh Bce Hofle:kamue Hadmone-
HAAM IYHKTH H 3aNACATL Ha HAX HAOpPaBJeHHA C TOYHOCTRIO MO Ofi-
yolt MHHYTH, OIPHHAB HaOpaBJeHAe HA XOPOIIO BUAMMEIA yAaieHEBMH
LUYHKT 3a Hagdadbroe., CocTaBuTh Tabauuy pabogux ycraHOBOk amMGa,

461



HMeA B BAZY, 9TO B cmoco0e KPYPOBWX upEeMoB nAM0 BMeEIY MpH-
oMaMH NepecTABUAGTCA Ha yroh .

g =

180° 1802 , &
——+1 mam 0 =— -[—?,

cge m — AACAO OpHeMoB; i — KeHA HAWMEHLINEro Jie/leHHAA Ha AmMbe,

MBcTpYMeHT ycTaHaBAMBAKT Ha CTONUKe CHTHAJA He MOHEe WeM
ga OoJ9acA O HadanAn H3MEpPeRAN, ATOOW OH NpHHEAA TeMOEpaTypy
OKpY/KalIIero BosAyXa, H 3aTeM TMATeNbHO BuBepAioT ero. C HacTym-
JeHAeM XOPOMmedl BEAWMOCTH H HOTKHX H3o0paeEmit HalGmomaemMux
peJeit ODPECTYIANT K H3MEPeHMI0 TOPHIOHTATBHLIX HaNDpaBJeHA,

IIpn naMepeENE HaOpaBleHHH KPYroBLIMH IpHeMaMa co6iofalor
clenylomae OpaBHial

a) B UepBOM MOAYUPEEMe AJHAAAY BpAMaOT TOALKO N0 XOAy
g9a00BOH CTPEAKH, & BO BTOPOM — TOJBKO B 0OpaTHOM HADpDABJERAH;
B IepBOM moXynpreMe Tpy0y ReMHOrO NEpeBOAAT Hepes mpeaMer (Kak
pagHO B TPYOY), 4 BO BTOPOM — HEMHOIO He AOBOHAT N0 Hero; Hpm
9TOM GHCCEKTOP IO OKOHJAHHA Ipy6oro ABMKEHHA OKa:KeTCA BJICBO
0T DpefMera, TAK 9TO OKOHYATEIbHEIO HaBellena GynyT Bcerfia Dpoma-
POJHETHCA TONBKO BBEHYEBAHMEM HaBOIAIEro BHHTA almaafl; mepes
HATANIOM KaEAOTo HOJAYyOpHeMa ajlmjajy BpamaoT HECKOJIBKO pad
8 CTOPOHY [BI;KeHHA ee B NAHHOM OOTympueMe;

6) opm HaGaoeHAAX ONTHYECKAMNA WHCTpyMedTaMn TPy6y mempyy
gepBHM K BTODHM UONyOpueMaME OepeBOfAT Yepea senuT. IIpE Ha-
6mopgeanax mucrpymeataMn TT-2/6 mepexnanka Tpy6m B Jnarepax
MeKQy DonynpmeMaMm HeobgaaTensHa, OfHAKO Ha KaKAOM OYHKT®
OmHa DOJOBHHA 9YACHA KPYTOBHX HIPHEMOP JO/KHA OHTH HCOOIHEHA
OpE OONOKEHEH MHKpPOMOTPa COpaBa, a APYraA — Opd DOJIOMHEHAH
MHEKPOMETpa CJIeBa.

[Ipz HabAOXeHNAX TeOMONATaMHA, CHAGKEHHLIME HOPODHTENLHOX
Tpybolt ® OKyAADHHM MAKPOMETPOM DpM riapHO# TpyGe, DOPAAOK
msMepenmit momonHAercA clAenylomuM. Kaxmoe HabaoaeEus cocToHT
g3 Tpex BaBegeRmit HWTel OKYJADHOro MEKpoOMeTpa raaBHodl TpPyGn
Ha upeiMeT @ OJHOBPeMeHHKX ¢ HAMH Tpex HaBejeHmii OKyJAp-
HOro MEKDOMeTPAa HOBEpATeNBHOd TPYOM Ha cOENHANBHO BHCTABJIEH-
HYI0 MapKy HJX Ha 3aMEHAKMNIl ee Xopomo BEAMMEIL B GaHako pac-
DONOKeBHKNH reofe3nIecKnil BHaK.

B pesynbTaTH HaMepEHHEIX HANpPABIeHRH BBOXAT HOOPABKH 8a
O0KA3AHNA OKYJNAPHEIX MEKPOMOTPOB TNaPHOH A 00BEPHATEIALHOR
Tpy6, DONPABKH 3a peH W 33 HaKJIOH BePTHKAJbLHON oCHW MHCTpyMedTa
{apm _yriax Barjomla BH3mpniore nyia B 1% m Gouxee).

IlompaBKM 3a OOKa3aHUA OKYJAAPHOTO MHKpOMeTpa [IJaBHOE n
goBepuTeNbHOE TPYO BRUACAALT no clegywmum dopmynam (upn
caeTe ofoporos B mojde speuua TpyOn B HanpapieHAH I¢ Gapabamy
MAKpOMeTpa):

1. lng wpAaMoid ranaBsHOE TpyoOw
—~p (M — 10,00) — npn Gapabame MHKpoMerpa cmpapa;
+p (M — 10,00) — opr Gapabame MmkxpoMerpa ciepa.

2. lna noBepHETeARHOH TpyOw
+4pn (M — 10,00) — npr GapaGame MEKpOMeTpa cnpasa.

dpech | — meHa HamMEHEBIIEro [EJNCHAA OKYAAPHOTO MHKDO-
MeTpa TPYGH; M == 0Tcder OO MuKpoMeTpy (M < 4= 5 penemmii);
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10,00 — orcier B HYJNBUYHKTe, BHpPa’KeHHH® B HeaHx ofoporax
MHKPOMETpA.

Kontpons peaynsnTaToB YIrIOBHX H3MepeHHII, MCIOAHEHHHX MO
cnoco0y KPYroBRIX DPHEMOB, OCYIIECTDIAECTCA B KajKAOM IOJYIpHeMe
M0 PACXOMACHOAM MCEHKIAY pesyiabTaTaMn HaGilofeHnit Ha HAYAJILHO®
HanpaBleHHe B Hadajle ¥ KOHIe HOIyNpreMa, a B OpAeMaX — 00 Kode-
6aHMAM HampaBJeHHit B OTHLENbHHX NpHeMaX, OTCIHTHBAEMHX OT
ofmero HYJIeBOTO MampaBAeHUA. JTH HONYCKN AAIOTCA B MHCTPYKUMAX.
Tak, HampUMep, D TPHAHTYIANHI 2—4 KAaCCOD PACXOMICHHA MERIY
pesyahTaTaMu EaGmofeHIE Ha HavyaJbHOe HaIpaBJeHEe B HadaJle
H KOHIE moJynpueMa Iie JOJKHEl MPEeRLImAaTh 5 M 6” COOTBETCTBEHHO
nas teopoauros TAana TT-2/6 m OT-02, a xonebaHuA HampasieRni
D OTHeJbHHX OpHCMaX, HpHBeJeHHHX K o0meMy HYI0, COOTBeT-
creenilo 4 # 57,

YpaBARnNBAaEDEe HAa CTANINAH M OLGHKA TOY-
noctTu Ilpu HaGuoneEAAX MO cHocoby KpPYTOBHIX OpPAEMOB H3-
MepeHHLe 3HAa9UeHUsA HaNDABIeNMi DDHBOAAT K HadajLEOMY Halpas-
neduio, npngas eMy 3Hadgenume 0° 00° 00,007, a 3aTeM BHYNCIAIOT
cpegAne. 3HA4eHUs N0 KaKOOMYy HaupaBJeHHI0 W3 m IPHEMOB H3Me-
peHuii. YpasaeBHHe yraul [j.l], ofpaszoBamnnie moboit mapoit Hanpas-
JeHni /| m I, paPHH pa3HoOCTAM CPEJHHX 3HaYelNid ITHX HanpaBJeHMmi

m m
M Eit _
=2 ey G#1=1,23, ..., n).

Bec P ypapHENHOTe BaHPABIGRUA MOMHO BHUMCAATH Mo $opMyne
P = nt(pi/k;), ecAm IMCNO IPHeMOB M3MEPEHWH /m IPHHATH 3a BEC py.
Tax Kak B jaEHOM cmocobe p; =m, k= n, t = 14, 10

—m Pl
P=nt % =m,

T. ©. B cfocofe KPYroBHX LpHeMOD BeC YpasHEHHOro HAaOpaBJ/eHHA
PaBeH YACAY LPUEMOB HAMepeHHH.

CpefHIOI KBAJpaTHYECKY0 OmMMOKY HaImpaBieHHHA, BHIBOHEHHOIO
H3 OfHOTO OpAeMa (0mMHMOKY egWHMANEL Beca), BHYHCIAKT T0 Gopmyre

Y e
Bn = (

) (m—1)

Ime v — YKIOHEHMA BSHaYeHMit H3MepeHHHX HANpaBIeHW# OT HX
CpefHero aprdpMeTHYECKOro; r — 4HCAO0 HAIOPABNeHHHA Ha CTaOLHH;
m — ancao npueMos. A OmEHKH TOTHOCTH Pe3yJIbTaTOB HMAMepeHHH
Hale OPHEMOHMIOT OpHOAMmKenHyl ¢opMmyay IleTepca, coTJIacHO Ko-
TOPO# CpefHAsA KpajpaTHiecKaA OmHOKa EampaBJeHHA, H3AMEePeHHOro

OJHHM UpHEMOM, paBHA
12 Blel_ Bivl
. = y

LS gy n

463



e Zlvl ~ cyMMa a0CONIOTEHX EBeAZUME YKIOHENU# maMepeRHHR
HaOpapjleHWd OT UX CPeJJHEX 8HAYSHMI, BHYACIEHOAA IO BCeM HANpPaB-
JIeHHAM H 00 BCeM OpHeMaM; m ~— WMCIO0 OPHEMOB; n — 9HCIO Ha-
mpaBieHnit. SHavennA k opm m = 6; 9; 12; {5 paPHH COOTRETCTBEHHO
0,23, 0,15; 0,11; 0,08,

Cpenmiol0 KpagpaTadeckyw oOmMmOKY YpaRHeJHOr0 HanpaBleHHA
(cpeniiero W3 m upHEMOB) BHIYACAAIT OO0 GopMy.Je

JAocronmAacTBA coocoda KPpyrobwx ODAEMOB:

1. OueHn DpocTaa DporpaMMa HaMepeZai Ha CTaBHAM.

2, 3HaYATENLHOS® oOcHabyierH? CilcTeMaTHYeCKAX OMNGOK Iene-
g anvba.

3. BLICOKHG TEeXHWKO-DKOHOMHAYECiMe MOKASATENH HaOaAeHnlt
B ¢lydYae Xopolleil BEAAMOCTH UD BeeM HAabaMogaeMuIM HampaBieHWAM.

HemocTarknm:

1. CpapEATennE0 OGonbmad OPOAO/KETEASHOCTE  H3MepeHMit
B npaeme (8—12 man), ocofenHmo Ha DYHKTax ¢ GOJbIIAM 9MCIOM Na-
OpaBJeHui, :

2. MMosumenAse TpeGoBaEAA K :HOCTKOCTE H  ycToidmBOCTH
TE0Ne3ndecKAX CHTHAJOB.

3. TpeGoBanme NPHMepHO OJAHAKOBOD BWAMMOCTH [0 BCEM HAa-
6a0maeMeM HanpableHHAM.

4. BumysaesHag pasGuBKa HampaBJAeHEE Ha IpYUOH B caydae
6onpmoro WHcJa XX Ha MOYHKTe.

5. PasHaAa TOYHOCTh M3MepeHHE Ha49aJbHOIO0 M OCTAJBHHIX Ha-
upaBlieHHi.

OT mocnenHero HeoCTATKA MOXKHO A30aBHTHCA, €CHH TOBTOPHHE
A3MOpeHAs Ha HavadbHOe HAmpaBleEdWe He BKJIOYaTh B o6paboTky
HJ7 e 3a HadaJbpHOE NPUHATH HAPaBJdeHUe Ha NYHKT JPYyroro Kiacca.

Cnoco maMepeHnsA Yriaos 8O BeeX KoMOmHaMAX (cnocod lllpeiiGepa).

Npen m o6ocmosamme cumocoGa. Cyrs srOro
cnoco0a 3aKI0IAeTCS B TOM, 9T0 A OYHKTe ¢ » HaOpaBleANAMHA Ha-
MOpAIOT BCe YTAH, oGpasyiommecd OpH OoOapHOM COMETAHAH Hampas-
NeHNHA B3 n mO 2, T. €, YL

121314 ... 1n

2324 ...2n
34...3.n

(n—1).n
Yrcao TaKkdx YIJOB DABHO
n(n—1)
2 a

IIpumernTensHo K JAaHHOMY coOCO0Y YIJIOBHX H3MepeHHil yc-
Z0BHe, BHIpaxkaeMoe paBeHctBoM (I11,2,1), nupompaerca B Tpebonanne

Ci=

P .
pj!l=const=—"- (isa1=1,2, ..., n).
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M3 stot dopMyaEl caexyer, 9To Bec P apHEAHOT0 Ha cTaHOWHR
p )¢
AALpaB/JeHAA 34BACAT OT 9HcJa n HaOpaBieHni ma myHKTe

P=npj 4.

B 0poM3BOACTBEHHHX YCIOBAAX BEC p; ; HAMEPEHHOTO yria NpH-
HEMAIOT DPAaBILM YHACHY m KpHeMOP H3MepeHWi, T. e. NOJaramwT, iTo

P=mn.

11pm maMepeHuy YTI0B B TPHAHTYALNA 1 KiIacca OPOHIBEieHNe mn
MpUNOIMAKT paBHbM 36, a B TpHAHCYXAUMA 2 Kiacca — 24. IipuaaToe
DOCTOSHCTBO NPOW3BEReHUsA mn Opecieqyer IeJh NOAYyIHTh Bce HaUpa-
pJIeHIsT B TPHARCYJIANRA RAHHOIO Kiacca ¢ OpOMEPHO OXMHHAKOBHIMHA
BecaMH. ,

B nessx 00eciedeHAA He3aBRCIMOCTA M3MepeHna yIioB i ocrabie-
HAA BIMAHHA OmMOOK [AeJMeHWd Kpyra Ha peayapTatel HabniomeHHA
yrau A3MEPHIOT HA PAaBHHIX YCTAHOBKAX  FOPUBOHTAIBHOTO KpYra,
nprgeM Tak, 9rofnl nesAKXoe HaupaBReHHe H3MepANoCh IPH OFHOM H TOM
sKe MOJOMKEHMH JauMBa, OO0 BO3MOKHOCTH TOJILKO OIIH pa3. JTO MOCTH-
raerca TeM, uro JEMO TpPH MBMepenHM ONHOTO I TOTO e yria m mpHe-
MaMi [ICPecTaBIANT MOXAY OpHeMaMd Ha yrod o = 180%m, a menwly
IPYIIHAME He UPAMHKAoOUAX APYT K APYTY YIJI0B — Ha yroa 8, pabnui

o=—2 OpHE n 9eTIOM
n—1 p ,

a
6=7 OpH n HECUCTHOM.

Jua ocnabreHma BJANAHRUA KOPOTKONMEPHONMYECKNX OMUGOK me-
NeHWt TAMOa K BEITACIGHMHIM BHAYEHHAM G ¥ 6, KOTOPLI® OKPYTAAIT
[0 IeJoro rpagyca, NPHOABAAKT Yrox i, PaBHE HeHe HauMeLLIIero
IedeRVs JEMOA. ’

B taba, I11.2.4 paerca OpuMep pacdera YCTAHOBOK JmMba znA

caysag n=4, m=6, i = 4,

Ta6barmmoa I11.2.4

ITpEeMbl
Yrime
I II 111 v v VI

1.2 020’ 3004 602 8’ 90¢ 12/ | 1202 16’ 150° 20’
1.3 10 4 40 8 70 12 100 16 | 130 20 160 24
1.4 20 8 50 12 80 16 |,110 20 | 140 24 170 28
2.3 20 8 50 12 80 16 110 20 | 140 24 170 28
2.4 10 4 40 8 70 12 100 16 | 130 20 160 24
3.4 00 30 4 60 8 90 12 | 120 16 150 20

IporpaMmma m wvopANOK mnabnoaesud mHa
CTaHNMO JIIA cocTaBiEHNA NPOTPaMMEl HaOJIOXeHHH HA CTAHIUM.
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¢HAYalla M3MEPAIOT ¢ TOYHOCTBIO o 1’ yTiam Meay HaTaJLHNM Bampa-
PleHHEeM W BCEMH HOCHE[YIOMEMA BallDABNCHWAMH. 3aTeM paccuMThH~
paloT TAOAALY YCTAaHOBOK JuMOa fJA KajKAoTo yria yHasaHHHIM BHIIIe
MeTONIOM M OePexoffATr K TabiHme TaK Ha3HBaeMHY PabovYRX YCTAHOBOK.
Jas aTOoro pacueTHLIE YCTAHOBKM [IJIA Kapmoro yria j. l (] == 2), He
CBfI3aHIHE ¢ HATaJbAHM (NepBEM) HampaBJeHUeM, IPHBORAT K HAYAJD-
HOMY HAITPaBJICHHIO OyTeM NPEOaBICHNA K HeMYy SHA9ellNsd HaMepelHoro
Ba MyHKTe yIaa 1./ Me:xAy HavadbHHDM HAIIpaBleHHeM [T JEBHM Harnpa-
BJIeHEHEeM JaHHOIO yraa j.l.

Kasx/uit yron Ha ganHOH ycTaHOBKe JnM0a M3MEpAIOT ABYMA NOXy-
npremaMi. Ecan Tpyfa He mepeBOfiTCA 4epes BEHHUT éuaﬂ y TT-2/6),
TO OiHa DOJIOBHIA IpOrpaMMbi HabimomeHmil fodsKHAa OBITH MCHOJHERA
NPH OfHOM NONOKEHHHD OKYJIAPHOTO MHAKpOMeTpa, a BTOpaA — OpH
IpYroM IOJNOM(EHHEH ero. B MepEoM NoJynpreMe HBMEpHAIOT HACKOMDIH
Yrox, a BO BTOPOM — JIONOJIHeHHe ero Ao 360°. Anmnana B o6onx moay-
npreMax Bpammaerca B ONHOM N ToM ke manpasiennn, IIpm nepexone
OT OplieMa K NpHeMy peKOMEHAYCTCA M3MEHATH llalpapjeRie BPalleHUA
aIuagn Ha NpPOTHBONOJOKHOE. Bee mojieykamme HaGNIONeHAAM yIant
MOJKELL OHITh M3MePeHR B Pa3HEIX YCIOBHAX, T. €. B TeGeHHe KarJoro
Bedepa PeKOMEH[yeTcs WU3MepATh BCe YIAB CHa4aja OFANM NpPHEMOM,
8aTeM STH jKe YIJbl BTOPHIM NPHEMOM, TPeTbMM W T. A. e peroMeHpy-
€TCA A3MEpPATHh OJMH H TOT K€ Yrod HEeCKOJABKHMN OpHeMaMA HOAPsif.

PeaynnraThi maMepeHmd OTOeNBHHX YIJIOB HAa NYHKTaX TpPHAHTY-
aanue 1 ¥ 2 KIaccoB NOMKHEH HAaXOAMTLCA B IpefesiaXx NONYCKOB, YHi-
saEnnx B TabGa. IIL.2.5.

Ta6auna II1.2.5

PacxomAennA Me:KIY 3Hade-
HOAAMHA, BHBEACHHRIMA ITH
HHCTPYMERTH OJIIOTO M TOTO :Ke yria
N3 PA3HHX NpPAEMOB *
C. MERPOCKOIAMU-MAKPOMeT- He 60siee 3,0”
paMn
OnTugecKne 4,0

* PacXoH(IeHMA MCKIY MPAEMaMM MOTYT RONYCKaThea GoNee
yKajaHHEIX NOMYCKOB OPH YCIOBMH, 9TO TNPEBRILICHUE YCTAHOB-
JICIIBOr0 NONYCKA HOATBEpJacTCH oIMOKaMU meJeHHl Kpyra.

YpapHEPAAN® HA CTAaHOHA M ONEINDKa TOY-
gHocrTn Ilocie BHBofa CpelHAX 3HAYCHHH WM3MEepCHHHIX YriloB u3
BCEX NpPAGMOB, Y/OBJETBOPAIOMIX YCTAIllODJIEHHHIM JIOUYCKaM, Bhl-
HWCAAIT YPABHEHHLle Ha CTARIOMHM YTAW no Qopmymam (I11.2.11).

OuenKy TOTHOCTA peayJIbTaTOR HMAaMepedMH BHIOJHAKT 1o $op-
MyaaMm:

a) cpennAs KBajpaTHyeckad ommbKa yria m3 ojfEOro OpReMa

2m Z”z

w=) whe—o




6) cpenEAA &Bagparmieckan ommEOKAa ypaBReHHOr0 Ha CTAHNAE

yraa
402
a(n—1)(n—=2)"

B atax dopMynax v — yKIONeNMe 8HA9eANA YpaBHEHHOrO0 YTia
OT ero JHAYeHMA, OOJYYeNHOrC 03 HAMCPEHHH m IpHeMaMH, n ~ YHCI0
HaUpARJIeHAH,

HocTtomBEcTBa crocoba:

1. PesyarTaT ypaBEWBaHAA CTAEOAA OpPERCTABIAGTCA B BHfE
OHOTO PpAfa HaOpaBIeHH.

2, Nmeercs BO3MOKHOCTE A3MEPATH YTAH B JM060il nocaenosaTexs-
nocTd, BHGApas A HabaofeEni HamGojee GAaronpHSTHEE YCIOBEA
DUUMOCTY, H 00ecmeYnTs TeM CaMEIM XOpPONIYI0 OXHOPORHOCTH ¥ BHICO-
KyW0 TOYHOCTH co0paHHOrO MOJEeBOro MaTepHala Habofenuii.

3. KopoTKaA TIPOROMKATEALEOCTs ONHOrO upHema (2—4 Mug)
03BOJIACT BHIOJHATE H3MEPEHH® yIJa MPH JOCTATOYHO CTAOHDIIBHOM
COCTOAHHEA WHCTPYMEHTA H PHEMHEH cpefsl, BCJAENCTBHO Hero TOYHOCTH
HaMepeHAi yria B MeHpIIeHl CTeIleHH 8aBACAT OT KadYecTBa CHIrHAJa,
geM npd HaOMONeHAAX mo coocoby KPYroBHX UPHEMOB.

4. Buaromapa mcnoas3osaHmio OoNbmIOTO 9ACAA nelleRmit JaMba
Xopowmo oclabisercs BIAAHME OMAGOK AHAMETPOB KPyra Ha pesyib-
TaTel H3MepeHWit,

HepgocraTtknm coocoba:

1. Manoe gncio mprAeMoB HWaMepeEmM yria mpm GoiablmoM HECae
ganpaBNeHAA HAa TYHKTE.

2. Buctpoe BoaspacraAue o6boMa paboT U0 Mepe yBeqMYoHH HACIa
HaupaBJdeHMI HA MIYHKTE. )

Kparkae cBeieHmA 0 APYrHX CmOco0ax yrioBbIX Hamepenmif.

BropousvMeHeHHHH cnocof wmamMepemma yr-
nos B KoMO6umanuax. Jna HabnoOeERE OYBKTOB TPHAHTY-
AAUMA 2 Kiacca ¢ mMecThio u GAnpmAM 9HcNoM NANpaBleRHdl mpaMe-
naercA Tarmke coocof, npemiaomeEHHA A. O, ToMEImEHMM, corxacHo
KOTOpOMY HA CTAHUWE ¢ 7z HanpaBAeHENAMHA HC3aBOCHMO H3MOPAIOT
yIaml '

1.2 2.
1

334 ., .n4,
32435

WDy e s e n.2,

Uncno Tarkax yrioB paBHO 2n, Hapaslit yron H3MepalT OATHIO
HJA MeCTHI0 NpHeMaMd B 3BABHCHAMOCTH OT TpeGyeMOoro Beca ypasHEIIEOTO
I'a CTAHLEA yria, o6pa3oPaHEOr0 CMeKHRIMU HagpaBieHnaMH (Pj ;a4
~ 12 uan Pj ;~ 14 coorserctnenno). Tax Kak B JARHOM METONO M3Me-
PAIOT He BCO YTIH, 06pas3ywonliecA UIpH cOYeTAHAN HAOpaBIeHHHA H3 n
10 2, a TOABKO 9ACTh MX, TO Pe3yJNbTaT YPAaBEHBAaHAA CTAHONT He MOMKET
6LITh DpefcTaBleH B BAJ@ ONHOIO PAAA PABHOTOUABX HANpaBJeHMIT,
Ilpm » = 5 uc4epoEIBalOTCA BCO KOMOMHALMA HANpPABJIGHN H3 n OO 2
M, CJIEQOBATEALHO, BCE CBOAMTCA K mporpamue crmocoba IlpeiGepa.,

ITompapKAR K U3MEPEHHHM m GPHEMaMIl yIJiaM BBIYACIAKT N0 $op-
MyiaM — ¢yYEKOMAM cBOGONHBIX HJIEHOB YCJOPHRWIX ypaBHeHHH, OTH
fbopmyann marm B HECTpykmum [4],
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Cnocob6 ¢tmenonHHX HUpHEeMoB. B cerax Tpnanrys
aAupE 2 KJIacca Ha OYHKTaX € CEMBIO — JeBATHI0 HampaBJCHHAMM
TPUMERANT TaKke cmocob, npemiosxeHEnd 0. A. AnamKanosuM *,
CyTh TOrO cmOoCc00a 3aKII09AeTCA B TOM, 9TO HANPABJEHRA HA MYIKTO
H3MepAIOT OTHeNLHRMO TpynODaMH 00 TpA HaOpaBJeEHs1 B Kaxol
(Gea aaMuIKkamiia TOPUAOHTa), IPH STOM IPYIIIE Hal paBJieHal moxoGpalu
TakaM 00pa3oM, 9TO MO pe3ylibTaTaM W3MEPEHEI MOKLUO BHYACAHTL BCO
yrau, o0pasylomMecA UpH OOOApHOM COYeTAHHUHE HaOpaBJIGHUH M3 n
o 2. ITporpammMul namepenni gaBu B MECcTpyKuma [4]). B pane cryaaen
(opE n = 4, 5, 6 u 8) B mporpaMMy H3MepeRHEH, IOMAMO IPYIIN H3 TPeX
HATpPAaBJeHNIl, BKJIOYAIOTCH OTAEJbHHEe YIih. YHCHO HpHEMOB H3Me-
peHHIT HATPaBAeHAI B rPYNLAX I OTREALHBLX YIJI0B IIPAHAMAIOT Pa3HEIM,
upnyeM TaKEM, 9To6H cobmiogalock ycloBHe, BHIpa)KaeMoe paBeHCTBOM
(II1.2.5) (Bec uamepenuit MPIUHNMAIOT NPONOPI[TONAJLHELM HHCAY NpH-
eM0B). B psime ciygaeB 5T0 DaBEHCTBO IeCKOJNBKO HapymaercA, 910
UpHBOANHT K HE3HATNTENLHOIl Pa3nOBECHOCTIT ypasHeHHHIX YIJ0B (B Ope-
nenax 10%).

B mamHOM cmocobe oTcyTeTBYeT KaKas-iin6o 3sakoHOMepIocTh ofpa-
30BAHAA CPYNN U3 TPex HaNnpaBJeHAH Ha MYHKTaX ¢ Pas3idYALM THCIOM
HanmpapieHuii, OgHaKo B me4aTH ony0nOKOBaHK A TaKNe MPOTpaMMK
MBMepeldil Juls ciocoda «IEmONHLIX PHEMOB», KOTOPHIM PACYINa CTPOifs
HaAd | JIEFKO 3alloMHAaeMas chAcTeMa B 00pa3oBaHHHM rpyNn H3 Tpex
HanpapJeHEd. 3aeck Haf0 YKasaTh Ha mDpemioxenna B. H. launp-
omaa ** 1 H. B. fIkoBnesa ***.

PaccMaTpuBdeMulif cuoco6 MpH MPOYNX paBHHX YCJAOBHAX D03BO-
AfAeT yMemblnTh 0oOheM paGoTH Ha craHUWH B cpegHeM Ha 25% mo
CPaBHEHHMIO C TAKOBHIM IpH H3MEepPEeHHU YIJI0B BO BceX KOMOMHANHAX,
npuueM 6e3 OOTepRM TOYHOCTH Pe3yJAbTATOB W3MepeHHI.

O6pa6oTKa pe3yJnBTaTOB HM3MepeHHH Ha CTaHLUWH 3aKIodaeTci
B cAefyomeM. BLiBonfT cpefHENe 3HaYeHAs HanpasJeHR B8 m iIPEEMOU
B KQKMOf rpynue U cCpejjafe 3aHaYeHUA OTAENBHHX yrios. Ilo moaywcu-
HHM CpeJHHM BBI9HCJIOT YIILL NPH BCEBO3MOMKHEIX KOMOGMHamHAX
HanpaBleHiii wonapno. ORonuaTesnilo ypablielnle 110 Haumpa-
BJ e HHAM YDIH BLITHCJIHMIOT 110 TCM 7I¢ 1Tpabiiias, Rak IT B C[lOCOGe
H3MePeHUA YIJIOB BO BceX KOMONIaIMAX.

Cpenaaa Kpanpatmueckad oLIHGKa ypaBHEHHOTO UAlpaBJeHNA
Moyter OHTh BHauciaena mo ¢opmymne (I11.2.16), KoTopam OpEMeHN-
TeJBbHO K JAaHHOMY cHoco0y MaMepeHWiT JalHCHIBaeTCA B BHJQ

3y v

n{n—1)(n—3)+rn

MH=

rle ¥ — Pa3HOCTH MeXHY H3MODOHHHIMA M ypPaPHEHHHIMA 3HATCHUAMI
yIi0B; n — 9ACI0 HANpaBieHWH Ha OYHKT®; r — MHCIO OTHeAbUO
H3MOPAEMHEIX YIJIOB B IporpamMme.

* COopHMK crateit -no reofesem, pHO. 8 M , Peopeanapar, 1954, ¢. 3—24,
o7 3‘; COopamk craTed nmo reomesmm, BHO, 8. M., Teonmesmamar, 1034,
c. 27—39.
#++ Jap, Byaop, «leofeauA @ aspodoTocbeMKar, Bum, 4, M., 1069, c, 45,
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JlnA HIHCTIEHIIs Deca YPABHEHAOTO HAaUPaBAeHAA MOMKHO BOCHO/b-
gopatbes dopmyaoit (111.2.10). Ilpnesp b Helt peca p'f'; E3MepeHHEIX
YIrI0B DABRLIMA UHCHY OPAEMOB H3MEpeHnd my, HOAYYHM

rne ky — ®EcHo BamwpapieHmii B {-ofi rpyuue.

I11.2.4. Oupeneneune SJEMEHTOB NpUBCACHNA

I'padraecknii cnocod ompenenenns snementor npmpefenan. B npo-
necce YrAOBLIX M3Mepeliid Ha HyHITe NPOEKUHIL 0CH BPAIECHHA WHCTPY-
menTa J, BH3APROIT uean S u nentpa C Nof3eMIOro 3laka Ha ropH3OH-
TAABHYI0 OIOCKOCTh MOMMSHBI CO-
poagaTs. Onuako B peificTeATENB-
HOCTE TAKOTO COBNANEBHA HOT.
IlooroMy beof6xomuMo OUpENEeNHUTH
OTpPe3KII e N e, COOTBETCTBENHO L0
Touek J 11 § oOTUHOCHTEeNBNIO HENnTpa
C, copuenTHpoBaTh HX OTHOCIH-
TonpHo HanpaBienuit A, B, ...
TPUQHLYJANNA TPH [OMOMA YIJIOB
04, 05, ... n B4, oF, . ..
(puc. 111.2.6) nt upnnccTi pesaysib-
TATH YTAOBBIX M3MEPEHHIl K UCHTPY
3uaKa.

ONeMeHTH LeHTPHpPOBKA ¢ 1t O

A penywiuim e, 1 8; ompenensnior
rpadiiIecKIN cl10coBOM 1A KAsIoM
uyaxte rpuanrymmuan. Jiase otoro Pue. 1i1.2.6
Hag uclhTpoM siaka ycralawiimnalor
JIETKYIO MCIAyJly, Ha rOpH30HTalb-
HYI0 OOBEPXHOCTh KOTOPOHl MOPHKAJILIBAIOT ILEHTPHDOBOYHLIE JHCT
1 MOKa3LIBaloT Ha HeM HampaBlleHWe Ha ccpep. 3aTcM NI IIOMoINH Teo-
AONHTAa, YCTAHABJIOBAEMOTO HAa PAcCTOANIII, PaBiOM NDPIMEPHO BLICOTO
CMrHAJA, OPOGRTHPYIT Ha 9TOT JNUCT OCh DPAUIEHHA IIHCTPYMeHRTa
H reoMerpiiuecKkyio 0ch BIIHPUOro UNANIAPA PN JIBYX HOJOHEBNAX
BePTARAJILIIOrO kpyra ¢ Tpex YCTalQBoRk TCO;l0ANTa Tak, 11001 IIpOEKTH-
pyIOmiie fI0CKOCTI IepeceRaiich Nof yriom okosto 120%, Ananorud=o
OPOEKTHPYIOT W IeNT) 311aKa lla OTOT JUICT. 3a NpPoeKuuo Toder J, S
i C NPHBHMAXT LENTP COOTBETCTBYIOMErQ TPeyroJbHIKA MOTrpemHo-
cTeif, CTOPOHN LOTOPOTO HE JIOJKHLI OPEBHIIUATL: 3 MM IPH IpOeKTH-
poBaHIlll [eHTPa 3HAKA, 5 MM IpH OPOEKTHPOBAIIIM OCH HHCTPYMEHTa
i 10 MM upHr DpoexTuposanuu BuawpHoii nean. U3 Touex J ¥ S mpopo-
AAT HaOpaBJeHAA La JBa OyHKTA TpAAHryJaAumn A uw B, Towkn J n §
COeMAAIOT OpAMOil ANEAe# ¢ TOukoi C M MBMEDAIT OTPeaKu e¢ = CJ
He, = CS ¢ ToyHocThIo 70 1 MM. TIpu moMomu GOLIIOro TPAHCIOPTAPA
B T0IKaX J 1 S M3MepA0T COOTBETCTBEHHO yrakl 8 m 0,, OTCUATHIDAEMEI®
OT HANpPABJEHWA Ha LEHTp 8Haka [0 HAIpABJEHHA Ha OyHKT. HomTpo-
JIeM - OPAaBIVIBHOCTH 1IPOBefeHHA HANPaBJeHHA Ha NYHKTH TPHAHTY-
JNATAH CAYHT CXONIMOCTD YIJIOB MEKAY HHMM, IIOJYYeHRHX rpapmie-
CKAM METOAOM IIa UEHTPHPOBOILOM JIICTC N N3 HaMepenud Opd MOMomA
TEOHONUTA.
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111.2.5. TlpenBapATENsHLC BHYHCACHEHS B TPAAHCYAANHHE

Cocras mpeasapATedbAENX Bhramcieruli, IIpensapurennane BrIH-
clieRnA B TPHAHTYIAOAH BKJIIOYAIOT:

1) mpoBepKY JKypHAJOB H3MEDEHNA TOPU3OHTAJBHBIX YIJNOB (Ha-
npapJeEnii) N NEATPHPOBOTHHX JWMCTOB; .

2) cocrapieHHe CBOJOK W3MEDCHAS TOPHAOMTANABLNNX YII0B (Ha-
NpaBJleENA) W PesyAbTATOB YpaBUHBAHHA HaONIONeRMH HAa CTaRNUM;

3) cocrapiennme pafoueii cXeMH TPHARTYIAMIN;

4) mpeapapuTeNBHOE pemMCHHE TPEYTOJNLHHKOB H BLIGICICHTE HX
cepmaeckrx M3GLITKOB;

5) BHYACeRNe OONPABOK B HANpPaBleHAA 3a DEITPHPOBKY H pe-
OYKOEI0 W modydenne OPABeAGHHHX K IIHTpaM 3HAKOD HalpasieHnir;

6) puumcaeHne  NPHONIGKEHHRX  MPAMOYTONBHEIX  KOOPAHHAT
OYMKTOB;

7) BLIMHCJHelIle MONPABOK B HANPABJEHIA 3a KPUBH3HY Hzolipaske-
1A Teole3ndecknx JAnmmit B npoexmya I'aycca — Kpiorepa;

8) cocraBjieHNs (KapTOMEK IpenBapHTeaAbHol o6paborkuy  Ha
KajA(IEil OYAKT (cOrJacHO YKA3aRMAM HICTPYKOAH);

9) pulyMc/aeHNMe MOOPABOK B HampamieHhs 1 m 2 Kiaccos sa yxio-
HEUnA OTBECHHIX JHHHI NI BHICOTY HaOJMiORaeMEIX Iejed (b TOpHHX
M BEICOOTOPHEIX paiionax); B TPHAETYJAODVMH 1 Kaacca AONOIHUTEALHO
BHYACHAIOT eme NONPABKH B HalpaBJeHUA 3a DePeXoj{ OT HOPMANb-
AOTO CEedYeRAd K reofle3sHYecKoll TAHUA Ha nopepxHocTi pedepeHn-aaimn-
comua,

10) cocTabneAne TaGauUE HanpaBJeHmi, DHBelennONX K IeATPY
3HAKA W PeXYUUpPOBaHREIX HAa WIOCKOCTE B mpoexumn Iaycca — Kpio-
repa;

11) onenxy TOYBOCTH YTJIOBUX H3MepeRdHE B ceTH;

12) 06pabGoTHY MaTEpHaJOB TPHTOHOMETPHEWECKOro HABEJIMOBAHUA
A BHIGHCJHEHHE BHICOT MyHKTOB (cM. paage:r Cnpapoumuka I11.7).

CocTapleHne CBOJOK H3MepeHMA TOPH3OHTATBHLIX HaupaBieHR
B yraos. B cBoaKy m3 KypHaNOB Mabai0/(eHHil DEMHCHBAIOT PEe3yIbTATH
BCOX MAMEPCHMAL, KPOMO ABHO OIMGOYHBIX, PYKOBOACTBYACH YKaaaHAAMMA
peifcTnylomed WHCTPYKOuIT. 3aTeM BLIBOAAT cpenlme B3 m MpHeMOB
afav9eHAA KAMUIOTO Yria (MJIM HANPABJEHHA, NPHBEIEHHOro It HaYaskb-
HOMY), BHNOJNHANT YPABAMBAaHAE YIJIOB HA CTAHOUM M BLITUCJASIOT
cpejHHe KBagpaTHiecKHe OMAGKN ypaBHCAHHX IANpABICHAN @
yraon.

Ypanousanwe HanpasideRnil, HIMEPEHHABIX B JByX TPyNmax ¢ onm-
AAROBRIMA BecamMn. B TeX caydasaXx, KOTAA HAavYaJLHEE HamMpaBjeHAd
p rpyamax pasdsie, Hajjo MpeXBapHTeNbI0 BCe HallpaBieEMA ofenmx
rpynn opapect 1k ofmeMy nauannEoMy (RyAaenoMy) HampasleHWIo
R BuOncath ux B Tabamny. Ilycrn B mepsoit rpynme waMepeHb Hamnpa-
paennn 1, 2, 3, 4, 5, a Bo pTOpPOIt — 1, 3, 5, 6, 7 (rabx. 111.2.6). ¥pan-
nupanue rpynn HaGniofeHHl BHIIONHAIT ClefyomuM obpasoM. daa
HanpapicHull, obmux anA obenx rpynm, BRYHCIAIT CpefHne sEaTeHns

n 1 . " 1 ,
M;=0,00" M3=—2—(M3+M3), M5='§‘(M5+M;)y

KOTOphie ODHHAMAIOT 3a OKOHYAaTeAbUHO ypanneuﬁue BCJIHYAIIN. JIJIH
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OCTANBHNX HaOpapjendii mepBod IpyoOn BLYACAAKNT OOMPaBRA A,,
a JJA Hampamjemmit BTopoil rpyunnnl — poopanku A,

(Ma— M)+ (My— M) (Mg —M3)+ (My—My)
3 ’ - 3 .

B smamenatene croaT 4HMcia0 RHaupaeaeHufi, ofmux nna ofenx
rpyun, BKAO9aAa B HagvajdbRoe. IlpubaBisa monpapkm A, K Haopannae-
HMAM 0epBoii rpyuusl, a OOOPaBKH A, — K HaOpaBleORAM BTOpPOH
rpynnn, NONy4YalT ypaBHelHLE 3HAYCHAA HX,

LpexpapnTensuoe pemenne TPeYTOALHHKOB A BbliAcacHEHe cepn-
yecrRnx m30uTEOB., IlpenpapHTeNibHO® pemeHHe TPeYroJdbHEKOB BHIION~
HAIOT ¢ NEJLI0 HoAyYeHHs JTHA CTOPOH, Heo0XOOUMHX AAA DEYACAGHEA
[OTMpaBOK 2a TEHTPAPOBKH If PeAyKOWH, OAA BHLYNCAeHAA cepmue-
CKMX M30WTKOB N NpPHGIIKEHHRX KOOPAMHAT OYHKTOB TPHANI'YIANEAN,
TpeyrollbLHHEM pelualoT mo TEOpeMe CHHYCOB

Al = Az

L b ¢
sinA ~ sinB ~ sinC

=D’

OTKYyZa, OpHNABR CTOPOHY a 3a HCXOANYI, NAXONAT
b=Dsin B, c=DsinC.

3a ncxopume npamaMaloT (Ga3AcHLe NJIA BHXOAHLE CTOPOHM,
8 TAIGKO CTOPOHLI TPAGHCYJUINA BHICIEro KJIacca HJIA PAaHe® YPaBHOH-
Hoif. TpeyrolLHNKA peliaioT PaafelLHO MO KamuoMy KJaccy TPHaMry-
AAUAA UQ YINaM, OKpYTJeHHEM jo 17.

OmHOBpEMEHEO BRYMCAHIOT cdeprieckie H3OHTKHE TPeYroJbEAKOB
U0 ogHoit ma ciaemyomux JopMya:

&"=fabsin C = fac sin B= fbc sin 4,

roe peaMunEy f= p"/2R? Bubnpalor #3 reogesivieckux Tabmum nam
n3 tabn. 111.2,7 nocie yMHOKeHMs NpHBEJeHBHIX B Hed BelHuAH
Ha TpH.

s reppnropun CCCP Beanunnra kospdumuenTa f AJdA DRUNCHe-
HA# B TPHALryXANHAA 2—4 KJIaccoB MOKeT OHTh NPHHATA B CpefHEeM
papsoi 0,00253, ccan nARHL CTOPOU TPEYTONLHHKOB BHPaKeHh B Kulo-
merpax. Cepuueckme U3GNTKR DEIIACAALT Ao 0,01” B Tpnamrynanam
4 u 2 knaccon u o 0,17 8 rpuanrynauuu 3 U 4 KAaccon,

Ilpasefiedaue u3mepennnIX HampaBieHHil K uenTpam 3amaxon. Ilo-
DPaBKH 3a IENTPAPOBKY HECTPYMCHTA ¢° B PeAYKINIO BUBHPHOIL ueau rt
BLIYICAAOT OO (opuMyraM

. o esm(gl-l-(]) o

p7 8 sin (ﬂerl-i- 6) o,

rae e, 8 me,, 6, — saeMeHTH NERTPAPOHKE W PeAyknEm; M ~— 3made-
1He HIMODPeHHOro HAOpaBJielldd, AMA KOTOPOTO BHYHCJIAIT DONPABKH;
D — panEa CTOPOHN TPHANTYAANHME DO 9TOMY HaUpaBjeHmo; p¥ =
= 206 265.

JlaA KOHTPOIA BHYMCACHHI TOMNPAROK MOKHEO NPAMEHHTL HOMO-
rpaMMH M Tabanun BeawqmH (e) = --20,6265 sin (M -+ 6),

an



Ta6amma I11.2.6
Vpasansaune naGaogenuii B rpymoax

4 Ha6: Ha
= | st | nompen | HSSAOINEE, | nongan| Ypamtimuse
£x i ! i 1
Ze
1 02 00’ 00,00” — 0° 00' 00,00” - 0% 00’ 00,00"
2 67 42 56,95 |-0.03” 67 42 56,98
3 92 5 50,42 — 92 51 50,90 —_ 92 51 50,66
4 ] 151 04 1957 | 40,03 151 01 19,60
5 | 243 39 53,10 — 213 39 52,78 — 213 39 52,94
6 267 38 47,17 | —0,03"| 267 38 47,44
7 324 21 07,88 |—0,03 | 321 21 07,85

Ecnn nuneifusie 2AeMeHTH € M e, BHPAa3HTh B HeLlIMeTpax, ToO

o @ L@
DKM DKM

Nonpaskn 3a NEHETPHPOBKY M DPENYKUMIDO D TPHaHTyJaaAmud 1 n
2 KIACCOB BHYACAAKT ¢ TodHocThio z0 0,01", a B Tpmauryaammm 3
n 4 KmaccoB — o 0,17, G yderoM STHX IIONPABOK BHIYUCIAIOT Hampa-
pieHNs, NpHUBEJeIRLe K IeHTpPaM BHAKOB.

Buivdc/ienre OPpUOMIUKEHALIX NPAMOYTOABHLIX KOOPAUEAT DYHK-
roB. [IpuGAmKEeEHNe KOOPAUHATE NIYHKTOB HEOGXOMEMEL KA COCTaBJIe-
HAA TOTHOM CXEMH TPHAHTYAANAH, JJA BHUNCIEHHA OOOPAaBOK B Ha-
UpaBJeHAA 33 KPHBE3HY M300pajkeHHA reoqe3H4ecKuX JuHAE Ha mio-
CKOCTII, 1A BHIMUCJIEHNA PACCTOANAM MeKAy NYAKTAME B TeX clAydanx,
KOIZia 5TH PACCTOAHHA He MOryT OHTH MONY4eNH A3 PemeHus TPeyroib-
NHKOB, H T. [I.

IIpubnmiaceHHble KOOPAMHATH OYBKTOB BHITHCIAAIOT OpA NOMOIMA
NATASHAYARIX MJM IMEeCTHSHAYHHX TabJAll HaTypalbHEIX 3HAYeHHH TpU-
rogoMeTpuuecKux QYHKUMHA ¢ TOTHOCTEIO 0 HETLIX MeTpoB.

TNpn6an;xeHARN® KOOPHHHATEH MOrYT OLITh BEITHCJ/IEHE:

oo $opMylaM pellcHHA NpAMOH 3aJaYd Ha IVIOCKOCTH;

oo ¢opMynaM KOTAHT@HCOB YIJOB TPOYTOJBHHKOB;

o (opMynaM TAHIeHCOB HIE KOTAHreHCOP ANPEKOMOHHBIX YTJIOB.

Briuncienne OoNpaBOK B HANPABICHHA 33 KPHBH3BY H300pameHun
reofieanueckux Jmanéi B mpoerumm laycca — Hpiorepa; pepysnua
AUBHB MCXORHOH cTOpoHB. B TpmaErynanmm 2—4 KJIaccoB mOOpaBKA
B HaUpanJeHnmd 3a KpPUBHARY M300paKeHHA CTOPOH TPeYTOJIBHAKOD
Ha mJockocran B mpoexnmm laycca — Kplorepa Bmumcaswr oo ¢op-
Myliam * :

€y-

Sa=5 1 (e1—2) (21 +12)s

&gy =— %f (x1—23) Cys+y1),

* B rpuaHrynfamau 1 Kiacca opg AngHaX cTopoH 6oaee 50 KM mpumeHsOw
Gonee Touuyro dopmyny (cM, pasgea II.4), :

472



e 6i; n 83, — Dompaskn B mpaMoe B ofpaTHOe HampaBJIeHHA; Z,,
Y1+ Ta» Yo — NpHGIMMEnHLIC KOOPOAEATE NYRKTOB 1 ¥ 2, PHpaKeHHH®
B KWIOMETpaxX; OPAUHATH y; W y, OTCIUTHBAIOT OT 0CEBOr0 MepHAWAHA
300bl, UpHYeM ¢ MONOKOTENbHLIM SHAKOM K BOCTOKY OT Mepujdanma
§ ¢ OTPHOATedsHHM — K 3amlajgy oT Hero; f = p"/2R2.

Honpaskn § BHYACAAIOT R BBOAAT B H3MepeHHLE BADpanJeHHs
¢ Tonnoctsio Ao 0,017 B TpuanrynAnmn 2 kiacca # ao 0,17 — B TpHaH-
ryasauun 3 ¥ 4 Knaccos.

Jlna waopasienndi TPHAHCyAAUUD 3 H 4 KiaccoB Ha TeppHTOPHA

CCCP suauenme Koadpdnnmenton % { upusmaMalor pasubiM 0,000845.

Jlnag Raopapnemmii 2 Kjacca sAaYeHAsa 3Toro KoaddHmmeHTa MOKHIO
pLGupaTp B3 Tabu. 111.2.7 uo cpejHeil aGenmcce INANA 3y = 1/2 (x4 +-

+ z4).
Ta6amma II1.2.7

3uavenna xoadpPumuenta 1 !/

3
%, M %_ / %, KM ,‘T f X, KM _3_, f
x10-7 x10-? x10-7
4010 8465 5430 8440 6960 | guq5
4300 8460 5745 8435 7320 8410
4585 Bago 6005 Biss 7720 sil0
4865 biss 6310 gas0 8195 | 8i05
5145 8ax0 6625 81z 8825 8400
5430 6960 9500

Yro6m He ommbuTbea B mOpAAKe NoUPaBoK §7, pexoMeApyercA
noasaonatbea Tabu, 111.2,8, pawmeid npn6iamxeHAHe 3HAYOHAA JTHX
DQIPABOK.

Tabunnma I[11.2.8

BeawuwHaa nonpaBok 07, = %— ] (z1—x2) 2y1+y2)

201+ Y, 1M
Xy —Xg,
KM
100 200 300 400 500 600 700 800 900
1 01" | 02" | 02° | 03" | 04" | 05" | 06° | 0,77 | 0,8
b} 0.4 08 13 1,7 24 2,5 3.0 3.4 3.8
10 0.8 1,7 2,5 34 4,2 51 59 6.8 7.6
20 1,7 34 51 6.8 84 |104 1418 [135 152
30 2,9 51 7.6 (104 |12,6 [162 (17,7 [20,2 (228
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IIpaBEIBEOCTH BHYHCIEHAA monpapok §j; B HampamieHus KOHTPO-
aApywoT mo cdepuiecknM m3OHTKAM TpPEYTOABHAROB. B TpeyroanEMKe
¢ BepwAHaME 1, 2, 3, HOMEpa KOTOPHX BO3PAcTAIOT IO XOXY 9ACOBOMH
CTpe]IKN, BHYACAANT A KasKgoro yria moopaBkH 8, = 8,3 — 6,,,
8, = 8, — 0,3, 03 = 843, — 8;,. Homrpome: 6, + 8, + by = —e,
T, €. cyMMa NoOpaBoK §; B YIVIH TpeyrodnERKA Ho/kHA OMTH paBHa ero
chepmueckoMy wsbuTEY, B3ATOMY ¢ OOpaTHHIM B3HAKOM,

[lna uvepexona OT FIHHKI CTODOHEI Ha JJJMICOH/e K €€ NIUHC Ha
WIOCKOCTH IPAMEHANT (YOPMYJL, NPHBefeHHRE B Pas/ells cepoupmae-
CKOU Treofeaud cOOTBeTCTBeHHO [is TpHaHryasgumm 1 m 2 Kaaccom.

o205 1 2)3 41518718 |9]|1m|15|20|25{30 |40
30 2 V7 P oV P P

A Ao Z
a SAPD VPSP I IR IRV AP AL I ALY
&7 i

ANAAAA S LA
: ////i/%w/
55 /// ]/////< /// // ///; .
36 oA A A A A
a7 ’/V///V// ’z // /f /]
88 / ]/ AALIPAAY, //// o
10
20
30
4
5
97

Puec, IIL.2.7

BolaucieHAe NONMPABOK B HaOPaBJIeHHMA 3a YKIOHEHHH OTBECHRIX
aaauii, 3a BLICOTY HalmojaemMuIX 1eaeii n 3a Iepexox OT MNOpPMAILHOro
CeueEHA K reofe3uvecKoil JAHAMH.

a) Tonparxm 3a YyKJNOHeHNA OTBOCHHNX JTH-
E O YYOTHBAIT B TpHAHryaAunA 1—2 KJAaccoB W HPH CO3NAHUH
BRICOKOTOYHBIX TeofesHuecKHX cCTCH B FOPHHX padoHax.

IlonpaBKy B HampaBsiecHHe ¢ OyHKTa { Ha OYHKT n 34 YKJIOHGHA®
OTBecHOH JIMIIIHA 0T HOPMaJIH K JIIHIOCONAY B JAEHOH TOUKe { BEITHCIAIT
no dgopmyne

8] =— (&s sin Ay —; cos Aig) ctg zin,

e E; ®m 1)y — COCTABJAOMNS YKIOHEHWS OTBECHOH JUEVWH COOTBET-
CTREHHO B ILIOCKOCTH MepHAllaHA M IEepBOrO BepTHRala; A in — Treope-
aUdecKdl A3UMyT HANpaBJCHEA in, AJAA KOTOPOTO BLITHCIIETCA KO-
OpABKA; Zzj, — HWAMEpeHHO® 3eHWTHOE paceTosNHme ¢ | Ha n.

IoupanKy O] BEIACAAKNT JIHMIb B TeX CIyIafx, Korja BeAHIHHA
[OJHOTO YK/AOHEHWA OTBECHOH JIMHHMM Ha OYHKTe u = VE: + 42
§_SHATEHHe BelITHOTO pacCTOAHUA 7 JAlHOLO HANMpPABJENHA HaXORATCA
B Ipejelax IJomMagH, 3alITPEXOBAHHOE. Ha Dic, I11.2.7,
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3ravenns t m 1} MOAYYAOT 00 ACTPOHOMO-TEOAE3NICCKAM W TPABH-
METpAYECKAM NaHHHM, ‘
AsmMyT A, BHYECAAT ¢ ToYHOCTHI go 0,12 oo dopmyse

Aip=04o+Y-+Mip,

TA® ajp — AHPEKIAOHAWI YToJd HaJajlbHOTO HampaBieRHs, BHUNCIA-
eMHil N0 DpAGMUKeHHRM OPAMOYTOJbHWM KOOpAAHATaAM; Y — yrol
cOnmuendn MepaamaHoB (BHOWpaeTcA WS reogesHaecKHX Tabnmu);
M, — HW3MepeHHO® HaINpaBJeHHE. :

Ecan sennTHOE paccToAnne zin He A3MepAJOoCh, TO NPN A3BECTIINX
nopMaupHHEX BeIcoTax H, W H; NEeATPOB OYHKTOB BelHINHa ctg z
MoeT OWTH BHYHCICHa Ho NpnOGamxeHHol (opmyre

1 1—k
gz | Hatom— i+ — 275 0],

e v, 4@ {; — BuicoTa BE3NPHON LENA ¥ BHCOTA HACTPYMEHTAa COQTDCT-
CTDEHHO HaJl meHTpaMn sHakoB n u i; (I — k) §*/2R — nompapka 3a
KpuBH3Hy 3eMaH m pedpaknuio; § — PACCTOAHH® MCHKAY IYHKTaMM,

6) JonpaskKa B HaAaOpAaBACHHAS® Ba BLCOTY Ha-
6nonaemMoidr menn Ilpn EabaoneHAAX B TOPHHX B BHCOKO-
TOpHHIX paOHAX B peayiabTaTH HaG/I0feHNR Ha OYEKTAX TPHARTY/JIANAHE
1 ¥ 2 wnaccoB BBOJAT mOOpAaBKY 8a BRICOTY HabaiofaeMHX Leneil ban
pedepenn-sanuncongom. [lonpasky O, 3a BLICOTY HaGJII0RaeMOil ¢ IYHKTa
i BUBHPHIOA HEAM n BHIHCIAAT OO (opMyne

2
&; =H,| (1)[[ 12‘ Sin 2Al,| 0032 Bn,

rae H, — BhcoTa BUH3WpHOH# neam Han saamocoupoM Hpacosckoro
B TOYKe n; B, — MAPOTa TOYKH n; ¢ — MEpPBHH DKCIECHTPHCHTET MepH-
anag@oro amnaoca; (1), = p°/M, — QYHKOEA pagnyca KPUBHSHH
MepuOnaBRoro ceueHns, BHOHpaeMas W3 reofeswvecKAX Tabamnm mo
aprymenty B,; A;;, — reofeawiecKnit asmMyT HaOpaBJeHAA in.

B) lonpaBKa Ba Nepexof OT HOPMAABHOTO
CeYeHNHA K TreojgesHuYecKOd JNAANA B Tpuarrynsnmmn
1 xnacca B HaOpapieRUA BBOJAT eme HompaBKy §; 3a Jrepexol oT HOp-
MaJbHOr0 CedeHHA Ha IHOCONNAe K Teofeandeckoil nnmum, IlompaBky
6; p HampaBuenme in BRuMcaAloT N0 GopMyne

. e2 .
63= —_— W S?n (2);‘ Sin ZA;n cos2 Bm,
rpgoe
1
Bn=a (Bi+Ba),

e — OepDnLlif OKCOEeHTPNCUTOT MEPHANANAOre SAaHEnea; (2)m = p"/Nm —
dynknHA pagmyca KPHBH3HL CEYeHHA OepBOrO PepTHKala, BeOHpae-
Mag H3 reojedmdecknx Tabadmm mo' apryMesty cpenmeli mMApoTHr B;
§;n — [JIEHA CTOPOHH, A, — reojeandecKAf a3uMyT HaIpaBjleHNA.
Cocrapnenne TadauOow Hanpasieuuil, mpEBEJEHHBIX K IEATPAM
3HaKOB W PpeYNHPOBAHHLIX HA ILIOCKOCTh, B Xa/KHoe wuaMepeHHoe
BanpapieHEHe BBONAT HOOPaBKM 3a NEHTPEPOBKY ¢” H pegyknuwo r”,
nmompasKd 8” 3a KpEeH3HY M300paKEeHEUA re0IedNYecKAX JHHHI B IPOeK-
i aycca — Hprorepa; npan Ha6mofeERAAX B TOPEHX pailoHax N mpm
BHAYATeNbOHNX YKIOHEHAAX OTBeCHOU NHHEHA B RaNpabBJeHEA 1 m 2 Klac-
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coB. BBofAT monpaBkn 8] 3a yinomenAs oTBecHHX JAHHN, NoNpaBEA
8, 32 sHcory HaOmopaeMux ueleit Ham saanncongoM Hpacosckoro
¥ JONOJHMTeNbHO B TpHAHryasanmu 1 kiacca monpasrn &) aa mépexorn
OT HOPMAJBLIOTO CedeHAA Ha BJAJHICOHAEe K TCONEIMYECKOH IUHAH,

ITo xakpoMy HaIDpaBieHHIO BHYHCHAT CHadala CyMMY mDepe-
9HCAeHHHX NONOPABOK, a 8aTeM PA3HOCTH MERIAY CYMMOH DONpaBOK
KQKIOTO HaOpaBJeHAA B CYMMOH MONPaBOK HAvaanuloro (IIyAemoro)
HaMpaBJieRAA Ha cTannmA. IlonyseHHHe MONpPaBKY ajare6pamdeckn mpm-
6aBJaAIOT K A3MEPEeHHEIM 3liadeHNAM HanpapieHnd. B nrore moxyuaror
TabnAuny NpUBEJEHHLIX K NEHTPY 3AaKa N peAYUNPOBAHHHX HA WIJIO-
CKOCTh RampaBleHHi, KOTOpHe NMcOONb3YIOT UPH AaibHeAmeM ypapHH-
paHH@ ceTH.

IpenBapaTe bHan OUEHKA TOYHOCTR YTJIOBBIX Hamepeumii B Tpm-
aurynauma. [Ipexie ueM MPHCTYIATH K OKOAYaTeNbBOMY YPaBHEBAHHIO
TPHAHIYAANNNR 3a BCe BO3UUKAIOMMAe B Heli reoMeTpiueckne ycloens,
Heo0XomiMo yOemuThCA, 9TO YIVIOBWE M3MCpPEHHA Na OYHKTaX CceTd
HCIQJIHEHH KaYeCTBEHHAO u YNOBJIETBOPAIOT NpPEIBABIAAEMHIM K HUM
TpeGoBanmAM. J{NA 3TOr0 BHYNCIAIT CBOOONHLIE WIOHL Gycnommx
ypasueHRnit ¢uryp (HeBAIKM TPEYTOJBHIKOB), NMOAMCHLIX, OaldHCHEIX,
A3AMYTAJBHLIX M 3aTe€M [OJYyYeHHLIe BEJIHIUNLI CPaBHHBAIOT C YCTAHO-
BIGHHRIMA QRJIA HAX MOOYCKaMH,

HeBst3aKi TpeyroJBHAKOB BLITHUCAAIOT OO YIjiaM, OpUBEJeHHHIM
K l[eHTpaM 3HaXoB, H0 (opMyram

o= p—(180°+¢)—na cdepe,
o=, p— 180° —na nnocrocra,

e Z B — cyMMa WaMepeHHHIX YIJIOB B TPeyroisEMKe, € — cdepmae-
CKMil mabHTOK Tpeyroabmnra, Ilpa aroM 67% EHeBA3OK KOMKHW Haxo-
auTLes B unTepsade or 0 o m ) 3; 95% — orf O mo 2,5m '3 u ToanKO

AU TPA BeBAIKH U3 THCMYN MOFYT GMITL MonymeRw papHEMH 3m ) 3.
3pecs m — cpepHAA KBajgpaTHUecKad omHOKa H3MeDPeRHOro YTia,
BRIYHCICHHAA YO HEBABKAM TPEYTOJbLHHKOB,

—_—

w2
m—=
3n
rje n — 9ACNO0 HEBA30K TPeYrodLIHIOB. )
Coranacio Muctpyxunn [4], meBASKH TpeyroAbHHUKOH He KOJDCHEL
opepwinath 3, 4, 6 0 8" B Tpmarryaauuu 1, 2, 3 U 4 Knaccos, a cpennue
KBa[[paTHYeCKH® OMMOKA H3MEpeHHOro Yria, DHYHCAEHHH® N0 He-
BA3KkaM TpeyroaeHnkos, — 0,7; 1,0; 1,5 m 2,0" coorpercTBeHHO.
Jf BHANCIEHIA CpegRe#l KBaJpATHYecKON OMHAOKA m3MepeHHOro
yria HepegKo HCIOJB3YIOT H APYryw GopMmymny

m=0,725
n

rae 2 | o] — cymMMa aGconpoTHLX HATCHANE BCEX n HEBH3OK TPEYLoJb-
HHKORD B CeTu,
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CpoboriArte uneHn YCIOBHA HOMOCHHX . (©g), OGasucEHX (wg)
7 A3UMYTANBHHX (@®,) BEYACIAIT MO0 GOpMYyJaM. NPHABEICHHLIM B CJE-
nywomem pasgene CopabotHnKa, BedWImEN cBoGogHHX HJIEHOB BTHX
yCIOBHE He JOJPKEE OpepHIMAaTh

on < 2.5;1]/2 82 ,
wg=2,5 Vp.‘z D ozkomE, ,

0, < 2,5V p2nt 2mg,

riae p — ycraHopieHHaa HHCTpyKumell 1/ COOTBETCTBYIOLIETO KiIacca
TPAAHTYINANWH CPSHAA KBaJpaTAYecKad omuGKa N3MepenfA YIJOB;

E §%—cyMMa KpanpaToB maMeHEHMil MorapH$MOB CHHYCOB CBA3YIOMAX

yriop TPeyTONbHAKOB IPHU H3MCHEHHH 9THX yTJIoB Ha 17; mig v — cpen-
1A KBajpaTAdeckan ommbKa B JorapudMe AMNENW Ga3mcHOM (BLIXOHOI)
CTOPOHLI} mg, — CPEeHAA KBajpaTHiecKaA omubGKa HCXOZHOrO a3nMyTa,
a n — YHACJIO YIJIOB B mepefade a3mMyTa.
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I11.3. CBETOJAJIBHOMEPHBIE
H PAINOJAJNBHOMEPHBIE NU3MEPENHA.
PANUOI'EONEINYECKHE CHCTEMbI
A PATAOTEONE3NYECKHE U3MEPEHHA -

A. B. Kondpawroe
A, CBETOXAJIBHOMEPRI

I11,3.1. O6mme cBenenmn

CpeTtonansHOMEpH — OpuGOpPH, CHYMamEe A M3MEpeHAA pac-
CTOJIHME UPI HOMONIN CBETOBHIX cATHAMO0B. Ilpr6op cocTonT Na coGCTREH-
HO fajJrHOMEpa — IpHeMO-TiepefaTInKa, YCTAHABANBAEMOTO HA ONHOM
KOHIle M3MCPACMOR JINHAM, M OTpa)KaTellf, yCTAHABAHBAEMOro Ha Jpy-
TOM KOHIE JIHHHAH. )

JIHEy MUHWA OIpeRelA0T IO BPEMEHHR, 3aTPAUYEHEOMY CBETOBLIMHA
CHrHaJiaMy Ha pacupocTpaHeHHe BAoJAb JWHHE OT HPUCMO-IepefaTdaia
A0 oTpwKaTenA H oGparHO, I 10 CKOPOCTH PacHpOCTPAHEHAA CBeTa
B Bo3uyxe v. Ecam 210 BpeMA DaBHO T, TO H3MCPAEMOE PACCTOAHH®

D=% T4 B,

rae 0 — mocToAHHMAA DoUpabKa JlalbHOMepa.

CBeToBHEe CHTHAIH, RCHONB3IYeMble JJA ONpe/elclfiA paccTONHASM,
DONY9alOTCH M3MeHeHMeM B0 BpPEMeRM NMapaMeTpoB CBETOBHX Koiebammit
nian ux mopynaumed. Tarxumyu mapameTpaMH B CYMECTBYIONMUX HAaJNBHO-
Mepax ABIAIOTCA aMILIATY/AA KoOJleGaRWd, OOpeleNAMEAA APKOCTE,
CHJIy CBCTA HJIVM CBETOBOH HOTOK, MM OTHOIEHNME oceil BIINOCA BA/iAN-
THYeCKH LOJADH30BAaHHOIO cBera. J[1A MOAYJNANMH CBETa HCHOABAY-
0TCA JIHHeRME HJIH KBajpATHYHLI 3JeKTpoonTudecKmid addexT,
nrfpakuusa cBeTa HA YALTPa3DYKOBHX BOJHAX B IPO3PavHOM BeMIECTBO
MM 3aBHUCHMOCTh HITEHCHBHOCTH HCOYCKaeMOro HCTOYHINKOM CBETA
OT HpOXOAAMEro Yepea Nere ajexTpAgecKkoro Toxa. IloaTomy pasamyaior
FAJNBHOMEPH ¢ 97eKTPOOLTAYECKHMHA ¥ YJABTPa3BYKOBHMH MORYAATO-
paMu CBeTa, a TaKKe JaJbHOMEPH €O CBETOTMOZAMH.

H3MeHeHUA mapaMerpoB CBETOBLIX Koje(aHIit MOTYT GLITh HMUYAKC-
HHMH KM HeOopepHBHBIMH. B mocieqHeM clydae oln BMEOT XapaKTep,
6AU3KAIT K TapMOHMTECKOMY; 1A ONpefeseNuA CPCMeHH T B 9TOM clydae
M3MCPAIOT pasuocTh (a3 mapamerpa 3a BpeMA T. B cBAam C aTUM
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PA3IATAIOT RANBLHOMEDK HMIYabcHEe * n dasosue, Pasmoctb Paa rapmo-
HW9ECKOro KoNeGannmA MEEAeTcA UAKJAHYECKH, a HermoCpPelcTBeNnBos
ee MaMepeHH® BO3MO/KHO JMINE B (Ipefelax ofHOro (asoBoro muKia.
TloatoMy [JaA ompeueneHds OO WAMepeHHOH pasHOCTH (a3 MOAHOro
PPEMeHH PACIPOCTPaNeHHA CHCHAJIOB UPAXOAWTICA HIMEPATH PAIHOCTH
tas KosnebaHMil Ha HeCKONLKAX M3BECTHHIX YacTOTaX MOAYJIAUDA, janbo.
TIIaBHO HBMEHASA YacTOTY MOAYJUINNHA, ONPENe)ATs MUCIO NMOINLX (ado-
BLIX NHKIOB, COOTBETCTBYIOIIe HCKOTOPOMY HeOpepLIBEOMY JHana-
80Hy HX O3MEHEHWH u YacTOTH, OTpaHMuODaiomeil Be6pamAvi aHa-
Da3ol.

B coran ¢ pTEM pasmmualoT $a3oBee malpHoMepsl ¢ (EKcrponan-
ORIMI TAaCTOTAMM MOAYJAANMNI H JAJBHOMEPH ¢ MIABHO W3MeuseMoit
macrotoit MopyasunE. @uxcannA bpubpanHoll pasHocTH $as uTH ee
WM3IMCPEHAC MOTYT DBHIIOJHATLCA BU3Yadblo — IJIadoM MAR (POTosNeK-
rpageckum yerpoiicteoM. IlostoMy paanmualoT jJajdbHOMEpH DU3yalb-
Boie H QoroanekTpudeckme.

B kavecTBe MCTOYHHKOB CBETA B AaJIbHOMepax NCHOAL3YIOT JaMIK
paka/l@BAHNA, ra3opasdpsjHEE HCTOYATIKM CBeTa, ra30Bhe ONTHYeCKHe
KBAHTOBHO ICHEPATOPW (Nasepul), CBeTOMOMH.

B 23aBACAMOCTH OT HMCTOYHWKA CDETA PA3NAYAIOT HadbHOMEpPH:
o6nuHKe, ja3epHie, co ceerogHogami. [lo Ha3HaveHHIO cDBeTOmaNbHO-
MepH JeNATCA Ha IAILROMEDH A R3MepeHHa GoJBINIX, CpPEJHAX
| MaJdWX paccTOAREi (TomorpadmHacckue).

CeeroaibHEOMEpH A OOABIMHX pAacCTOAHDN MPUMEHAWTCHA nlf
A3MepeHAs paccTOAHMA ~20—25 KM M 00ecHeunBAIOT HAMEPEHNA ¢ OT-
HocurennHou ommbuoir He Goawme 1/300 000—1/400 000 («Kmeapms,
reopaMerpur NASM-2A, mopenu 6 1 8).

CreToflafibHOMEpPH MJIA CPEAHUX DACCTORHMIA OPHMEHATCA IJIA
p3MepeHEdA paccTofHAE ~5—15 KM ¢ oTHocuTenbHoil ommbKolt mo-
paaxa 1/100 000—1/300 000 (CBB-1).

Toworpaduueckne panbHOMEPH MPHMEHAIOTCA JAA H3MepeHHEs
PaccTOAHDH 10 3—5 KM ¢ oTHOcATeNLHOR omubKoit mopanka 1/10 000~
4/100 000 (CT-65, KITI-3, TA-2). .

Yenexs RoAYOpOBOJHUKOROW BJA¢KTPOHAKN B MOCHERHEe JECATH-
JeTne 103BONHNA pasdpadoTaTs HeGoJdbmie Mo pa3MepaM, NOCTATOYHO
Jerkde, uorpeGaAiomme HeGONLIIYI0 9YHEPIHI CBETOAAJBHOMepHHE
DpPHCTABKA (HacaJKM) K yrioMepHHIM HHCTpyMeHTaM (JIHK-02, DI10).

EcrecTpeHHLIM ITaroM B PpasBATHH TeoNe3W4eCKOHd 3JIeKTpOoHHOM
TeXHOKE fABRIOCH CTpeMiIeHn® o0hefNHATH B OfHOM Gpufope uamepe-
HHe paccTOAHEH N yriaoB. B ceaam ¢ atuM B noclenune roan Gk pas-
pa6oraitst aneKrponawe TaxeoMerput (Reg Elta 14, reopamerp moxu. 700),

Hexoropule ceefenns of OTeYeCTRERHWX M 3apyOeHWX cBeTo-
JaabHoMepax mpmeegenn B Taba. I11.3.1.

I11.3.2. CmeronansHoMep «HKpapmy»

Jlaaepani ceeropansHoMmep «Hmapiy mpenHasHaveR AnA Haubolee
TOYHHIX H3MCPEHMH pPACCTOAHAIA B YOCYHAPCTBEHHOUW TreopesudecKol
onopHOi ceTH. OH COCTOMT M3 [ABYX dacTeil: DpHeMo-DepenaTimkxa
(pEc. [11.3.1) m orpamareada (pmc. II1.3.2), HcroqumuoM saexrpm-

* B AacToAnlee ppeMA Goye¢ PHCOKaA TOYHOCTh II3MCPEHUA BDEMEHH HOCTH-
F4eTcA E3MepeHuMeM pasHocTd ¢as, I103ToMY HMITYNILCHLIC JAJIBHOMEDH PAacnpocT-
PaHeHRR HS UOIYUYAIHM,
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Mapka maanHOMEDa, HeTou- | gaorors MopyaAnam,
MI'n,

NI 7a. a HAK
CTpaHA—HMArOTOBKTeNh| THM JAILHOMED oK
CBB-1, CCCP Busyanbanit JAILY Ilepemennnie ~10
Kpapu, CCCP ®oTodNMEKTPHMYE- ORI Tlocrosunue ~30
CRUit
CT-65, CCCP BusyanpEnit JH IlepeMeRARE ~25
TI-2, CCCP Busyansasnii JIH Iepemennsie ~15
KAr-3, Cccp ®oToanexTpaTe- (0911 TocToaHELIe ~30
CKEI
MCa-1, CCCP To mxe C[L Mocroaause ~150
JHK-02, CCCP » Ch IlocTosanne ~30
I'eopnmeTp, MoA. 6, » JH »
IIBenua PJI »
Mog. 8, Hlsemus » OKr »
EOS, TP » JIH HocTosurare ~ 60
EOK2000, TP » CI ITocTronanne ~30
DI 10, M gedinapusn, » Cha Mocroanmsie ~14
®parnua . .
ME-3000, Mpeina- » KUJI Mocrosrane ~500
pun
Reg Elta 14, ®PT » Ch
TeogumeTp, MOX. » ORI ~30
700, MIIsenmn

* JIH - JamNa HakanusapuA, JLAI] — Hyrosag apreHO-mMPKOHAEBAA JaM
KHNJI— KCeHOHOBAA MMOYibCHad Jamoa, CH —cpeTonmon.

TeCKOT0 INTAHAA JaJbHOMepa CIYKAT OeN303IeKTPHTECKME arperar.
HancuaoMep paboraer caepyrommM obpasom (pue. II71.3.3). Jlumeiinmo-
LOMAPUIOBAHHHIL CBET re/IAI-HEOHOBOIO Jasepa  ONTHYCCKOH CHCTEMON -
2, 3 uanpabunferca B KoHjeHcartop Heppa 4, a Mo BuXoge M3 Hero —
Ha aHaJHA33TOP 5§ M CTEKIAHHAYIO INAacTAHKY 6. IlocieqHAf mocTaBiIeHa
[0 YIiioM B 45 K OCH majalomeroc Ha Hee My4Ka Jydeld, a MaJafd Y4CTH
cBeTa OTpa/KaeTCH el0 Ha MIACTAHY 7. OTH JiBe INIACTHHH 00pa3yoT
BHYTPEHHIOW ONTHYECKYI0 THHHIO.

BAapmas wacTs cBeTAa IPOXOAHT IIACTMNY 6 M O0HERTHBOM Iepe-
MAameil ONTHYeCKOH CHCTeMH DpHeMo-IepefaTIMKa & MapailelLHHM
Oy4KOM HANpABIAETCA HA YIOJKOBHIM OTPaKATENh, YCTAHORIEHHHIH
Ha [ADYroM KoHuUe W3aMepAeMoil AmHmA. OTpPa)KeHHLIE MOCHeTHAM CBET
MPOXOAMT 3AIIUTHOE CTEKJI0 9 3epKAJbNO-IHH30BOM DpPMeMHOH onThge-
CKOll cAcTeMHl JanLHomepa 10, 17, 12 n upuamoit 13 Hanpasjisferca Ia
ceprill KINE 14, pasasmieEylo gradparmy 15 m npusmy 16, Brmepmmii
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Ta6amma IIT1.3.1

JlaapHOCTL RelicTsuA, Macea, Kr E e
KM ’ ga
CpCRHAA KBampaTmye- =
ckafg omnbxa mamepe- g5
MARRYATL| raem |mousio A, o tgpl:;l;g_— oM lgg
Had ‘1;““3 TTeKTa & g
Hz
1 5 20 1,541,5-D .10-0 18 400 350
20 40 1,04+2.-D-.10-8 105 140
041 2 3 1,543-D.10-6 9 70 30
0,135 4 10 1,042-D-10-8 15 105 80
0,002 1,545-D.10-8
0,004 0,2 0,1—0,2 4,5 35
0,004 0.4 2 - 1
3—5 [10—15 0,5+1-D-10-¢ 14,5 37 20
7—10]20—25 57 300
0,015 60 60 05+1-D.10°6 23 45
0,020 10 15 0,542.D.10-¢ 32 70 70
0 2 1 12 8
1 1 1 4 22 15
Hecxonsko coren 0,01—0,2 12
METPOB
o 2 kM 1 20 ~31,5
Jo 5 &M 054+1-D.10-@ 14,5 ~20,5

na, PJI—pryrHaa jgamoma, OKI'—rasoeumidl onTEYeCKAR KBaHTOBHI remepartop,

A3 Hee cBeT MPOXOAAT MHTepdepeHmMORAENl {IIILTD 17 M onTHIECKOH
cricreMoit 18 uepea auadparmy /9 HaupaBaAeTcA Ha KaTof $OTO3TEKTPOH-
1I0T0_yMHOMATENXn 20.

st Mopyisigum cBeTa Ha KoHBAeHcaTop Heppa mopaercsa IOCTOAR-
HOe DOJNApHaymMee HANPHMKEEHEe OT UCTOUHVKA 21 H DepeMeHHOe MOAY-
nfnpywnee FalpssKeHEHEe oT reneparopa 22. B mocxegHeM MoryT 6HTH mo-
Jy9eHs KoJebanusa 9eTHpex BHCOKOCTAOMILEHX wactor: fi = 30,0 MTn,
fo = 29,99625 MTn, f;= 29,925 MI'm = f, = 28,0 MI'm. Opmo-
BPEMeHHO 3TH KoJe0DaHWMA IoAalTci B cMecHTEdb 26. B Hero nocrymarwot
TaKmKe KouaeGaHMsi OT BCIIOMOraTejbHOro remepaTtopa 24, 4acTOTH Ko-
TophX Ha 15 kI'n fonnmme cooTReTCTBEEHHIX TaCTOT MOJYJIAIMM CBeTa.
B cmecuteae obpaayiorca Konebamma gacToTH 15 k[, Koropee moma-
10TcA B (hasocqpUralIee ycrpoiictBo 25, rie (asa HX MoKeT OHTL
H3MeHeHa cKadxoMm na 90°. C DHXOa »TOr0 YCTPOHCTBA ¢ HaMeHEHHOH
UAH He HWAMeHeHHO nepexalouateneM §asol aTh noidebanmA Hampa-
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BIAKTCA B HENYKTABRHI faszoppamarens 26, a ¢ Hero, MOCJE yCNAeRNA
g ycmadrene 27, p (asopulii gerexrop 28. DTn snexTpmueckue Komeba-
ada o0pa3yloT TaK HA3LIBaeMOe ONOPHOe Haupsd:Kenme Ha (azoBoM
nerextope. MofnyJaHpoBaHUMil cBeT, NPOMENIMNA ABaKIH HIMepAeMoe
paccrofiHAe B ynapmwi Ha katoj, POV, BH3LBaeT p HeM NepeMeHHHIR
noror axexkTpodor. Ha nomonmmrencHmii saextpon @3V, Haraame-
paGMEI CHAPY)XE Ha ero UPo3paddHil KaToj|, OT BCIOMOTaTeALEOIO
remepaTopa 24 NofaeTcH UepeMeHHOe HaNpsKeHHe, WacTOTa KOTOPOro
ma 15 kI'm Goxbme wacToTH Moxyiaaumm cBera. B peaylsTaTe B TOKe

Puoc, II11.3.4

@IV ofpasyerca nepeMennas cocTaBlsAOMasn TOKa ¢ 9acTotoi B 15 kI'm.
9ra cocrannAmwmAan ODOCTYIaeT B ycaanrtedb 29, a ua nero — B da3soBoiif
netexrop 28, rje ofpasyer Tak HaswIBaeMOP CHTHa/bHO® HalpAKEHHE.
Ha puxofie $a30Boro perexTopa NoJAyJaeTcs TOK, BCGJIATAHA KOTOPOTO
8aBHCHT OT pasfocTH (a3 CHATHANBHOrO K OLIOPHOrQ HaOpsKeHNi.
JTOT TOK HampaBIAeTcH B CTPeIOYHHE wHamKaTop 30, Ilocnenmmii yka-
BHIBAET HYJAb BCAXAI pas, KOrJAa pasHoOCTH (a3 CHTHAJBHOTO M QIOPHOTO
HanpsmkeHA#H cocranager 90 mam 270°. Ilpm maMepeRWH pacCTOAHNA
CBETOAAJBHOMEPOM CTPeNKy MHANKATOPa yCTaHaBJIIBalOT Ha HYAbL OpPH
nomomn gasospamatensn. TakoMy UONOMKEHHI0 CTPeJKH HWHAOKaTOpa
COOTBETCTBYET COOTHOmIEHHe :

A
Di=N; Ti 4+ 1+ O,
rme £ == 1, 2, 3, 4 — HOMep YACTOTH MOAYJAANWA cBeTa, D; — Pe3yinb-

TaT H3MepeHnsA PacCTOHHUA HR HacToTe fi, N; — neldoe HACIO HIR
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Pme. 1I1.3.2
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Puc. II1.3.3




Hyas, A; — nJWHA BOJHH MOAYAAUEA cBera, Op — OOCTOANIAA mo-
npapKa HajbHOMepa. BeanumAn N; HaxogAT no dopmyaam

Nl =2OS—3,8 (14—' tl) M,
No=Ny—p, Ny=Ni—m, Ny=N,—s,

cie
$=20m—4,0(l3—lL) M+0,2(l4— ) m,

m=20p —4,0 (lg—ll) M—I—O,z (13— tl) M,
p=0,025Dpp kM 40,2 (I, — 4h)) M,

1 UpAOIHIKeAHO H3BECTHOMY ¢ HOTPemHOCTHI0 A0 20 KM paceronumio Dy,

TlocTonnHAA DOUpABKA KadbREOMEpa OUpefeJifieTcsl U0 Pe3yaLTaTy
HaMepelUA JAEBHOMEDOM JHMHAH B 1—2 KM NOCTATOYHO TOYHO M3BECT-
ooi gnunu. Ecax s1a gnnna Dysg, 8 ANUHA, OOMYIeBHAA JATLHOMEPOM,

Dy, 10
6k= Dusg '—'DD.

Hamepenue pacCTOABNMA AaJBHOMEPOM MPOUSHOUAT B CJenyIOmeM
nopsanke. Ilocie BapeleHMA OpHeMO-IEPeAAaTINLA Ha OTpaKaTendb,
[I0NyTeAdA OTBETHOLO CHTHEJA A PerylMpPOBKA €r0 BEJHYHDL CEPHLIM
KIITHOM YCTAHABJIUBAIOT TepeKaiodaTeb $as B NoJ0KeRne, IPH KOTOpoM
pHOCMMAs (asOCHBHIAININIM YCTPOHCTBOM IIOCTOAHHAfA DPAasHOCTh ¢aa
paBHa Hyxo. 3areM npy uomomu (asoBpamaTenn YCTanaBINDAIOT
CTpellKy MHEANKATOPa HA HYJh TAKEM BPAIICHHEM PYKOATEW ¢asoppa-
waTeds, OpN KOTOPOM HANPABJEHHe ee BPAameHUA W NBUKEHUA CTPEIKA
copnafaoT. [Ipn nojoemEuA CTpelKH HAa HyJe TOJAYJalOT OTCUET IO
wxane dasoBpamatenn. 3aTeM 00AYIAT oTcYeT U0 (asoBpaIATENIO
npd ycTaHoBKe CTPeNKA UHIAKATOPa Ha HYJDb NPU IIPOTHBOTONOMHEIX
manpasieHBSX BpallleHNA CTPelKH RIJIAKaTopa B PYKoAaTKn dasospa-
matenn. Ilocie 3TOro HampapisfioT CBReT BO BHYTPEHHIOW ONTHYECKYIO
JAPHAIO A TOYHO TaR Ke MOJYYaloT J|BA 0TCYEeTa N0 mKage pasoppaniaTens
OpR YCTaHORKe CTpelKH HWHTHKATOPA HA BYhb.

3aTeM moaydYaT DO [Ba OTcYeTa MO MKale ¢a3zoppamarena mpmn
yCTAHOBKE CTPeJKA MHAMKAaTOpa Ha BYAb JAJA CBeTa M3 BIyTpeHHe:
ONTEYECKOM JWHAW H OT OTpasKaTeds, OPH DOJOMEBHN fieperIIodaTes st
¢das, coormercTByIOmEM HocToARHOH pasnoctu (a3, panBok 90°. Taxne
A3MepeANs BWTIOMHAIDT Ha KaMAoOd W3 HYeTHpeX 9actoT MOLYJAANUA
cBera, fena oflee uncio opHeMoB (RanpEmMep 16 upm maMepenmAx
fa3ACHENX CTOPOH TPHAHTYINANMH 1-TO KJaacca) NOPODHY MEwNy 9acTo-
TaMp. Tak Kok nankHOMEpoM MMKNO paloTaTh B CBETI0E BPEeMH CYTOK,
70 OOHYHO BCIO UPOTPAMMY JIGIAT [IOPOBHY M KAKAYH 4aCTh BHIOOJIRAIT
B NOAXOfANNe YyTpeHHWe M BedepHUE Hach. TeMmiepaTypy # LanieHde
BO3IYXa ONpefennoT Ha ofONX KoHNAX JAHUH, @ BIAKHOCTH — Y Npn-
eMo-nepeaTyiKa. MeTeopodorndecKEe maMepelHs y UpHeMo-TiepexaT-
SHKa BRITOJHAIOT Uepey H3MepeHAWeM Ha Kaskmod TacToTe MOLYIAIMH,
a y OTpaKaTes il — Uepes KaKAne mecATh Munyr. Ilpm obpaGoTke
pesylbTaToR waMepeHHA Ha cTaBNAE o0pasyloT Cpeji@e OTCYETH IO
dasoppamarenio, [OJy9eHHHS Ha KayK[0H 4YacToTe MOQRYJIAIMW Ipd
CBET® OT OTpa)KaTeNA U U3 BHYTPeHHeH onTHHecKoill JUHAA, W HX pas-
HOCTB. 9Ty PA3HOCTL BCHPABJIAIOT UOOPaBKOd 8a HEJIXHEHOCTh IMKAIM
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(asospamartenn, noldydaeMoii W3 coemmaJpALIX mechaegopannid. Iloas-
aysich dopMynaMm

l]_=0,012488(|)1, [2=0,012489(P3.
13 =0,01251993, 14=0,013145q,,

IepeBONAT PA3HOCTH CPeSHHX OTCYETOB @; B JNOEiiHYI0 Mepy. 3aTem
oo gopMynam

DL=N1%+llv
Dz=N2—}"21+12,
D3=N; %-I— ly,
Dy=N, %-H‘;

puaacaaoT sennause D,, D,, Dy, D, — peayapTarhl maMepeHnii Ha
"acTOTax fy, fgy f3, fay MCOPABIAIOT HX METEOPOJOrHYECKHMH HOLNPAB-
ramMm m ofpasylor cpegHee. K mDociegHeMy HpHAalOT MOCTOAHRYIO
TompaBKy JalbHOMEpa 0, H WOJAYJAlOT W3MepseMOoe paccTOHHIe.

I11.3.3. Cseromansmomepnt CT-65 u TII-2

CaeropansEomepsl CT-65 (pme. IT1.3.4) m TH-2 (pume. I11.3.5) —
BH3yaJBHEe TomorpadHmuecKue IAJBHOMEPH € UepeMEenHOW HacTOTOH
MOJIYAANAN CBeTa.

Biok-cxeMa cBeTOJadb-
Homepa CT-65 npwsenena
ga pnc. I11.3.6. Cper ot
HeTouHAKAa I KOHjeHCO-
poM 2 HaupaBIfieTcA Hepes
lonApu3aTop & B KOHJEHCA-
Top Keppa 4, 3ateM ofBex-
TABOM & CBeT MOCHJIaeTCA
Ha 3epKaJbHO-IHH30BHE OT-
pamarens 6. OTpaKeHHBI
OCJAeHAM CBET WOCTyNaeT
B OpEeMHYI0 TpY0Y maiabHO-
Mepa H 00BbEKTHBOM 7 Hampa-
BAsieTCA B  KOHMJEHCATOP
Iteppa 8. IIpoiina amanmaa-
Top 9 W owkyuaap 10, om mo-
nagaer B I'la3 HaburomaTens.

JAaa MomynAodm cBerta
lia KoHfeAcaTopn Heppa oo-
naetcA UBOCTOAHHOEe MOJApH-
ayomee N IeDPEMEHHOe Mo-
Byimpylomee  HampsKeHUe

Puc. U1.3.4
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BHCOKo{ gacToTH OT renepatopa 77. OnAoOBpeMeRHO mepeMeRAOe Ramps-
sKeHTE NonAeTCH B cMecuTenhb 72, Kyfla NOCTYDAIOT TAKHKO dIeKTPOUeCKAe

Puo. [1.3.5

cBeTOBHX KonebaHmii obGpaayercs

kone6aAna mactoT 100 kl'n ot
Knapueporo renepatopa 13 m aiex-
TpouecKAe  KoiefaHMA  HacTOTH
110 wl'm or KBapmeBoro remepa-
Topa I4. Obpasyommeca B cMecH-
TeNe KodebaHUA HH3KOH HYACTOTH
goclie YCHIeHNA B ycmianrenle 75
noctynalor b tedediom 76. Saek-
TpAYECKO® MNNTaEWe HAajbHOMEpa
ocymecrpaaerca or Giaoka nurta-
gAa 17 |@ aKKyMyJaaTopa 18.
JansHomep paGoraer caeny-
pmaM obpasom. EcrectsenHo nos-
pHE3OBaHBLIA CcBeT HCTOYHMKa 7 OO~
JApABaTOPOM J UpCBpamaerca B JIH-
Heilllo [OJAPHM3IOBAHERI @ Hampa-
BIAETCA B OEPBHH  KOUZEHCATOp
Keppa 4. 3pecs moj BINAHHEM NDH-
JI0EeHAOT0 K KOHEEHCATOpY Hepe-
MEAAOro ®WIEKTPAIeCKOr0 HaNpA-
skeAna ofpasywTcA OOWKHOBEHHHI®
n HeoGHKHOBEHHKE CBETOBLE KoJe-
fGanma, MrHOBeHIAf PasHOCTH XO0ja
KOTOPHX Ha BHIXO[®@ KOHAEHCATOpa
COOTBETCTDYET MIHOBEHHOMY 3Hade-
HUIO 9IEKTPAYECKOT0 HANpPSMeHns,
B pe3ayiabTate CJOKEHAA BTUX
SJUIAOTAYECKA MOAAPH3OBAHHKIE

cser, a dopMa aNdWOCa DOJNAPH3ANAN HeOpepHIBHO MeHsercAa. Tanod,
MORYJIAPOBaHHKA MO OJAPHSANHNA, CBET HOCAe OTPAXKEHHA Ha APYroM
KOHLE H3MepAeMo# JUHMA OOCTymaeT BO BTOpoil KomaeHncatop Heppa,
a 00 BuXoge @3 Hero OPOXOAMT aHaJH3aTop.

1 2 3 4 5

/A

11.3.0

Pac.
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Hamepeane paccTosiARIl 9THM MaJLHOMEPOM NPOH3BOLHICA KOMNEH-
canmonnuM coocobom. IlpH M3MepeRHNH paccTOAHIN 3THM crocoboM
TacTOTA BIEKTPITIECKOT0 HANDAMCHHA, NPUIOAKEHHOr0 K KOHJeHCATO-
pam Keppa, ycramapimpaercd TaKoil, NpHM KoTOpod Ppa3HoCTh XOfa
0OHKHOBEHHHX H HeOOHKHOBCHHBIX Jy4ded, ofpasyromasca p mepeja-
0IeM KoHieHcaTope I{eppa 3a BpeMa npoGera ¢BeToM ONTHYECKOTO IYTIH
OT BXOJla NEPBOr0 KOHJENCATOpA A0 BLIXOAA BTOPOro, KOMIICHCHPYETCH
BO BTOPOM KoHpeHcatope. Kpome Toro, Lomnemcaropm Keppa ycrama-
PIWBAIOTCA TAK, YTOOM BIEKTPHIECKH® LOJA B HOX OBUIM B3aHMHO
nepHeEpHKYAApEE., EclH yKalaEHAf PAasHOCTE X04a HIMeHEHHeM
9ACTOTH JMEKTPMIECKOT0 HAIPS/KEHHA CKOMIEHCUDPOBAHA, TO Ha B
Xofe BTOPOTO KOHAeHcaTopa o6pa3syercA CBeT, LOJAAPH3ALMA KOTOPOro
TaKad jke, KaK M IHOJAPH3ANNA cBeTa, NOCTyNAlolUero B EPBHIl KOHIEH-
carop Keppa, [lorApn3aTop M aHAAM3aTOp B AAJBHOMEPE YCTAHOBJIEHK
TaK, 9T0 MX IJOCKOCTH IPODYCKAHAA CBeTA HepHeBguLKyIApPHH. Ilo-
ITOMY HOCTH;REHHO YITOMAHNYTOM KOMIeHCAIAH AKCHPYETCA MHHNMYMOM
cBeTa, BNAMMOTro Ha(uaiofaTeneM. JTOMY MOHAMYMY COOTBETCTBYET CJie-
AyioIee COOTHONICHEE® MCHKNY M3MepAeMbIM paccroAnmeM D, CHOPOCTbIO
CBeTa B BO3/IYX6 ¥ M UACTOTOH f nepeMeHHOro aleKTPHYeCKOTO HaUpA-
JKCHAA, NPHJ0KEHHOT0 K KORAeHCaTOpaM:

D=N_—-18,=N i+ak, (I11.3.1)
2f 2

rne N — mesoe YECIO WM HyJL, A — JIJTHHA BOJXHH MOAYJIALNA CBETA,
COOTBETCTBYIOMAA CKOpocTH v, §p — HOCTOAHHAH WOIPABKAa JKalbHO-
Mepa. B INpnBefeHHOM YypaBHeHHH JBe HeH3BecTHLI® BeJIMYHHN! D
u N. Jlas onpemeieHHA PACCTOAHHA KOMIIeHCAUMOHHKIM cgocobom
[IPOA3BONAT H3MEDPEHMA MACTOT, COOTBETCTBYIOINMX, IO Kpailneii Mepe,
ODYM MUHAMyMaM cBeTa. IIpA aTOM ONPEeeNHiOT WHCJAO0 MEHAIMYMOB
cBera, o0paSymMuIcsa MPH IJIaBHOM H3MOHEHMI JacTOTHl OT HavyaJbHOH
fi DO KoHGUHOM fr. B aToM caydZae njiA paccTOAHHMA HMeIOT

A
Dl=leLfi+5lz:Ni —2t-+5k.

A
Dk=Nk'2—l;’;'+‘5k=Nk —2£'+'5k.

a qaa guced Ny n N
Nk—N"=n,

IJie n — 9HCIO MHHHMYMOB cBeTa, 00pa3yloMAXcA OPH IJABHOM M3Me-
HeRWH YACTOTH B YKasaRNEIX mpefienax. Pemmenme mociaegHEx ypaBHe-
umit paa N; u Np naer

Ne=-Te_ oy 2 (111.3.2)
fe—11 fe— 11

B naunsHoMepe CT-65 xompgercaTops Heppa mOAKIIOYeNE! K reHe-
paTopy 9JeKTpPHYeCKOro HANPAKeHUA TaK, MTO JeHCTBYOmHMe IIa HMX
BIEKTPIICCKN® HANPSKERNA PasanyaorcA Mo Paae na 1802, Beaencrene
HTOr0 YHOMAHYTAS KOMIEHCAIUsA HMeeT MeCcTo, KOoTha dHciao N oTaH-
faeTcA OT mexoro Ha 0,5. JIIA cocTapieHNA OPOrpaMMEl H3MeHEHHA
PACCTOARAA KOMUEHCAMOHHKM cIocoGoM BHadalle BHOONUAKT TAK
Ha3LBacMBIH cuer MuHHMYMos, I[pE 9TOM, N/JaBHO H3MeHAA HaCTOTY
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reEepaTopa OT HadaJa [0 KOENE [HAOa30Ha, ODONYYal0T OTCYETH .0
mKaZle reHepaTopa, COOTBETCTBYOMAEe MAHAMYMY Hal/IOQaeMoro cBeTa.
IlporpaMMa maMepeHHA paccToAHME jxadbRoMepom CT-65 aasucmt or
AER arsuA. [aa AmERE gAuH0H A0 1 KM OPOCTIHTHIBAIOTCA BCEe MMA-
HAMYMH, a [iA 0oJee AJMHAMX JAHUN — JAWb 5—10 MUBUMYMOB
B Hasaje A HOH{le A@anazoHa. J{aa naMepeBua JnEHmA gamsod 0,1—
0,2 KM HcUHOALAYIOT OBA MUHAMYMa, OpH A3MepeBud JanH@A 0,2—
1,0 kM — "ersipe @ Dpm AaMepeHHEN ABHMAH JAAEHee {1 KM ACIOJNB3YIOT
6—10 vmanmyMoB. MaMeperds peJAT Tak, MTOGH Oilla DOJOBAHA MH-
HAMYMOB OpPAXONWJIACH Ha HAdajl0 [ONANa3oHa reHepaTopa BRICOKOH
AaCTOTH, & Jpyras — Ha KoHel, fuanasoda. [Ipn atom 20 noxyupnemon
a3MepeHuii Ha Ka/KoOM MHHHEMYMS paclpelelAlTCA UOPOBHY Ha BCO
MUAAMYMK. B OXHOM modynpueMe M3MepeHAA JHHWN, AMEHAA YACTOTY
MOLYIAOBA CBeTa 9eThipe pasa, YCTAaHABAHBAIT €0 COOTBETCTBYIOHMIEH
MAHRMAIBLAOH AHTEHCABHOCTH CBETa; OPH 9TOM MNOJYYAOT HeTLHpe OT-
cdera (10 mKajke reHeparopa. Jisa m3 stux orcieros (1 m 3) moaywaiwt
UpR BO3PACTAMMAX OTCISTAX 00 MIKaje reHepaTopa, fABa APYrux —
opr yOnpamoummx. Mamepenwe pacCTOANOA Ha KaMI0M MUHARMYMEe npo-
03BOOAT B CAeNYICIEM DopAIKe,

Mo nyaeshiM GueHMAM, OPOCAYMNBAEMHM B TedefioH, yCTaHaBiau-
BAIOT MJA[NIYI0 A CTAapmyl KaamGpoBodAHe TodKn, KpaTtBHe 100 I,
MEeMy KOTOPHMA HaXogATcA HaGaiojaeMui MEAMMYM cpeTa. Otcaeru
U0 ITKalle reHepaTopa, COOTBETCTBYIOIIEe BTHM TOYKAM, BANHCHBAIT
p :xypuaa. [IporaponaTr Kanabporky mKalu reyepatopa gepes 10 kI'm,
Ha9dHasA OT YCTAaHOBIEHHOH KaamOpoBouHOH To9kEM, KpaTtHod 100 xln,
HA Y9aCTHe IKAalH, COOTBeTCTBYIOMEM MOJOMEHAI WCUONbIYEMOTO
mmEumyMa. Halaopaor MuEHAMYM He0GXOZMMLIM HHCIOM OpHEMOB.
IIpoA3BOJAT BAKJIOYATENLHYI0 KaJIMAOPOBKY MmMKaJn TreHepaTopa Ha
y3KOM yd9acTKe MMKaJH, IJ@ HAXOAUTCA HaGaopaeMbli MHHUMYM.

Npu BHYACNEHENA HR3MePEeHHOIO DACCTOARAA HAXONHT CpefEne
N3 OTCYETOB MKaJH reHeparopa, OONYTeHHEE ODH COOTBETCTBYIOIMX
MHUEEMYMAaX, a TaK:ke U3 OTCHEeTOB AJA KaAAOpOBOYHHIX TOUWeK, KpaT-
iz 10 kIn, Me:xay Koropump HaXopnATcA MuaEMyMH. [lo cpepnmm
OTCuUeTaM, NMHEHHOA WHTepUHoJANWed, uoabaysachk «Tabaunei Kannbpo-
BoquHX Toger KBapnes 100 «Im u 110 kT'op, npraaraeMoil k npebopy,
goAyNal0T JACTOTY MONYJAANHUH, COOTBETCTBYIOMYI0 MAAWMYMY CBeTa.
datem mo dopmyaam

Afen— Ue—10 FUrep—J14p)+ Urrzp— Jis2p)
cp— 3 *

_ e =104 ie2p—J14p) T Urio— To) +Uizp — Insn)
Ofep= %

Ale
= tP
fi
= Ny=N
N, Blen n, k i+n.

Nl+p=Nl+P1 N‘+2p=Nl+2P|
Nk+p=Nk+p| Nk+2p=Nk+2p1

A A
D‘=N1—21—-' Dl+p=Nl+p$,
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Diiop = Ni+2-p

A-i +2p
2

A A

Dk=Nk'l?k'o Dk+p=Nk+p k2+p ’ Dk+‘2p:Nk+2p l‘zz+2p
suurcaawt Dy, Dy, Diyopy Dy, Di.py Dpigp. Ilpm oTOM
[oadydeHHHe M3 DHIMcHeHuiEl d9Mcia N oKpyriasoTt 10 Heder-
HOTO gHCIA MoJOBHB. 3aech fi, fitp, fi+zp — TACTOTH MMHHAMYMOB,
HabalofaeMux B Hawale NHauaaoHa TeHEPATopa, fz, fep, f;mp — ga-
CTOTH MUIIIMYMOB, Ta6IIOAEMEX B KOHIle [uanasosa i, i + p, i -+ 2p,
%k, k4 p, k- 2p — nx momepa, A2, Mip/2, 7»,+2p/2 A/2, 7»;“,,/2
}‘k+2p/2 — AIHOH OOJYBOJH, MOAYIANEE CBETA, BEIOMpaempie u3 «Ta-
6aKL JJIA BHYACIEHAA PACCTOHUNI, H3MEPEHHLIX CBETOAAJbIOMEPOM
CT-62M» mo apryMenTy COOTBETCTDYIOIMX YACTOT. ¥ KadaHHEE [JIIHH
TONYBOJIH COOTBETCTBYWT TeMnepaType Bosayxa 12°C n pasieHumio
poagyxa 740 MM prt. cT.

CpejHee 43 monyyenHEX D) BaTeM HCUPaBIACTCA HeOOXOMEMHIMU
[OIpPaBKaMH.

Baok-cxema ontuweckoit gvactin jaabHoMepa T[-2 wpusenena
na pme. [11.3.7.

Cpet or HcromAnKa ]/ KoHJeHcopoM 2 depe3 IoJApuH3atop J Ha-
npasisierca B koHpeHcatop Keppa 4. Tlo BHxopme W3 mocielHero zep-
KaNbIO-IHMHB0BOH CHCTEMOH,
cocroAmed M3 3epHajga 5, 7 2 7 4 J
CBeTOeNATEeJbHON HOPH3MH 6 M
1 o0'beKTHBA 7, HalpaBaHeTCA O’_Q'_E’
na orpaareian 8, Boaspa-

[EeHHEI HDOCHenHIM  CBET
8ePKAJBHO-JIHI0BOR cuCTe- -

Mo# 7, 6, $ HaupaBJAeTcA

BO BTOPOH KoHpueHcaTop Hep-

pa 10. Cper, BHImeAmWil #a
KoHJEHCATOpa, MOKeT OTH #9

npouymeH JIHGo deped Oia- T |
CTHAY HCIAHACKOro INmaTa,

mmbo  dYepes  aHaJHMBATOD, 1312 # w0
m6o wepea OmpocToe CTEKIO,

KOHCTPYKTHBHO OOhe[iHeH- Puec. 111.3.7

HEE B pEeBONBBEPHYIO TO-

aosRy 171, Ilpomepmmii pe-

BOJIBBOPHYIO TONOBKY CBET 4Yeped oKylAp 12, molaposj B ¢uiantp
13 paccMaTpHBaeTcs TlazoM. JInH MoOgyJALUM cBeTa K KOHAEHCATODAM
I{eppa npHERIagHBAIOTCH UOCTOAHHOE IONAPH3YIOIMEe M IepeMeHHOe
Mof{y/Mpylolllee HanmpsuReHnA. JlIA MBMEpPEHHs WacTOTHL MOAYJUIIN
cBeTa CIYMAT KBaplUEBHi }(am{ﬁpafrog HO3BOIAIOMERE IPOKAaIHGpO-
BaTh ITKAJXY TeéHeparopa deped 25 kI'n. dnekTprYeckoe MATaHME AadLHO-
Mepa OCYMeCTBAAErcs OT aKKYMYJIATOPHHX Gartapei B 6 m 12 B mpm
noMomu HpeobpaaoBaTelds HaOPAKeANs, BHIOJIHEHHOTO B BAJE OTHIb-
noro 6moxa. Mlameperne paccToAHMA AaJbHOMEPOM MOMKET BHIIOJIHATHCA
KOMIIEHCAIMOHHEM cocoGom man cnocobom cpasrenns, [Ipn nzmMepennn
PACCTOAHHA KOMIEHCANIMOHHRIM cOoco(0M peBolbBepHas roONOBKA
ycTaHABIMBAaeTCA B HOJOMEHHMe, IpHM KOTOPOM cReT, BHINSAUIAIA u3
BTOPOTO KoufexcaTtopa Keppa, mpoxogut ananamsatop. IIpn mamepennn
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PacCTOAHAA cOOco0OM CPaBHEHHMA CONIOBKA YCTAHABANBAETCA B OOAO-
WeHAe, UDR KOTODOM CBeT, BWmMeJMNl A3 KOHAGHCATOpa, OPOXOMMT
wiacTnny MCJIAHACKOre mmmaTa. BeJeAcTBA® CBOMCTBEHHOro UCJIaH-
CKOMYy INNaTy [BOHHOrO JMyYenpe/OMIEHUA BOMEIIHI P HEro cmer 00-
pasyer OOWKHOBeHHH® B HeoOLKHOBEHRHE CBETOBHe KoJeGanma.
[Ipp pocraTouHOi TOMINHWAE mAACTHHK OHH 06pasywT ABa H300pa;eHns
ACTOYINI:a CBETa, KOTOPbI® MOrYT paccMaTpRBaTheA Iasom. Ilpm nase-
peHON PpacCTOARHA cHOocoG0oM CpaBHEHHA H3MeHeHHOM HaCTOTH MOAY-
AANAR cBeTa [OoOABAIOTCA OAHAKOBOH HHTCHCHBHOCTH YKasaHHBIX JIBYX
m3ofpaenni. IIpm 5ToM cpefHee M3 HaCTOT, COOTBETCTBYIOIHX ANYM
gocaenoBaTebHAM OAHHAKOBEIM HHTEHCHWBHOCTHM naoﬁpame&uﬁ, panHo
9aCTOTe, COOTBETCTBYIOMEH M3MEpeNmni0 pPacCTONHI KOMIOeHCAMAORHBM
cnocoboM. Ypomeob, Ha IOTOpOM OPHPABHABAIOTCA RHTEACHBHOCTI
CBOTA, MOMKET PEryIOpoBaThCA HOJOIKEHHEM MJIOCKOCTA OPONYCKAmRA
cpera DoaaponjoM. PansTp obierdaer MpupapHNPARNAE HHETEHCHBHOCTH
¢BeTa B [IBYX HW30DpasKeHHAX OTpaKaTeNs.

IIporpaMma H3MepeOHA DPaccTOAONE cmoco0oM CpaBHEHMA BRIIO-
9aeT TO e eMBHTH, 9TO H OPOrpaMMa H3MEPeHAs PacCTOAHHH KOMNEH-
CAlEOHELIM COOCOGOM, T. @, c9eT MUBRAMYMOB, KaAROPOBKY INKAJH reHo-
patopa, co0cTReHHO RaMepeBWsA paccToAnmi, Ilocle Toro Kak ompe-
[eJeHH 9aCTOTH, COOTBETCTBYIOINHE MUHAMYMAM CBeTa, A YACIO MHAHH-
MYMOB MeXAYy HUMHA n, mo opMyaaM, OpRBeJEHHLIM BHIIe, BRIYAC/]A-
0TCH DPACCTOAHHA.

I11.3.4. Ceeropanenomepm K/I'-3 w MCJI-1

CeerogansroMepn KAT-3 (pac. I11.3.8) @ MCI-1 (pmc. 111.3.9) —
togorpadudeckue (OTOBNEKTPHIECKHE JaNLHEOMEpPH C NOAYIDOBOLH#-
KOBHIMWM CHETOABOJAMH B KayecTRe MCTOYHHLA CBeETa.

Bumok-cxema pannromepa HJII-3 maoGpamena ma puc. I11.3.10.
ONeKTPHIECKO® HanpsyKende Ji000id H3 TPeX BHICOKHX YacToT f) =
= 30,0 MI'y, f, = 27,0 MTI'y, fy = 29,9 MI'n c reweparopa 4 mopga-
eTCA Ha cBeTogRoA 2. 3/1yJaeMuii AM ¢BeT NoJAyIpo3padanbiM 3epKaaom J
HaupaeiaseTca Ha 00BeKTUB 4 H HOCJeAURM DOCHaaeTcH Ha DPH3MENNbli
oTpaskaTenb 5. BoaBpaueHHNd oTpasxiaTeseM CBET LUPOXOUAT OOBEKTUB,
OoNynpo3pagHoe 8€pKajo 3 M DajaeT Ha KaTop (POTONEKTPOHHOIO
ymooxureada 6. Hanpsikenme BLICOKOH 9T4aCTOTH NOCTYDaeT Talike
B cMecuTeab 7. B cMecuTens moJaloTCA SMeKTpHYeckHe KojseGaAna rese-
patopa 8, gacrora koropux Ha 100 kI'n MenbLIe FacToTH KojeGaHmi
refeparopa 1. B peayabrate B cMecHTele o0pa3yloTcsA ddeKTpHIecKRe
Kxonebannna TactoTH 100 k', Jra kKoaeGamma vocrymatoT B QasoBpa-
matens 9, a ¢ Hero B dasoBuii KoMyyTaTop 10, KOTOPHE € 9acTOTOH
1 kT'u menger dasy aaexkrpmgeckoro Hanpmuenns Ha 180°. I'eHepatop
11 pupabaThiBaeT dJeKTpHUECKNe HaNPAMOHAe, yupapjAwIies paborol
dazoporo KoMMyTaTopa. JJEKTpIIdecKoe LaNpAMKeHAe ¢ KOMMYTaTopa
1OCTYmaeT Ha cHennalbHbl aJieKTpon, pacnoJo:KeHHHH OKOM0 KaToAa
doToaneKTPOBEOr0 yMHOKATENA, H 00pa3yeT TaKk HasLIBaAeMOe OMOPHOC
Hanpaxcenue. Ha npyroii nopofHHIT 2JeKTpon MOZAETCA HANDKEHHO
OT rerepoiuBa. B peayavrare peficTena Ha Katon MIY, A3MEAAKMEroCH
¢ HACTOTOH MOZYJAANNN CDETOBOrO HOTOKA, 8 TAalGKe [JEHCTBAA B OKOJO-
KaroaHoM npocrpanctBe MY yKasaHHLIX [JBYX HaNpS:KCHRE B HeM
obpaayercs Tok vacrorn 1 kI'm, cosgalommit TaKk HasLBaeMoe CHTHAJb-
HO® Hampmaenne Ha Bwxone @DV, Ilocns ycunenus B ycuiautelle 12
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STOT TOK MOCTyNaeT B CHHXPOHHHEA neTexrop 13. B moclenmmit mojanTea
TaKKe DIEKTpEUecKkme KolebaHuAa or remepatopa II. Crpelownnit
MHIAKaTOp 14 yKashBaer UyJIb BCAKMNII pad, KOTMa PasHocTh $as omop-
HOTO H CHTHaJBHOTO NANpAKEHHHE Ha

(OTOIEKTPOHEOM YMHOKATENE COCTa-
paster 90 wam 270°. Ina ocnaGiesns
PINSHAA Ha pe3ylbTaT H3MEPEeHnsa
neprogwIccKax  ommOok  ¢aszompa-
marteng B upubope WMeeTcA ApyroH

Pac. 11.3.8 " Pme. - IIL.3.9

¢iasoppamarens, MO3BOIAKIMANE U3MEHATH a3y ONOPHOTO HAUPAMKe-
HaA cKagkoM Ha 90°. JansHoMep cHaGeH BHyTpeHHedl orThie-
CKOlf JIHEHeil, NMO3BOJAMEH HaNPaBATh CBeT M3 Hepefawieil YacTd

Puc. IT1.3.10
npufopa B OpHEeMHYI0, MHAYS OTpamaTellb, YCTAHOBJEHHLH Ha APYToM

XoHne wWaMepseMod JuHAW. VamMepeHHe paccTOAHMA COCTOHT B Hoxy-
wenmm oTcuieToB HO0 (QazoBpamarelnio, COOTBETCTBYOUIHX HYJAeBHIM
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OOKa3aHHMAM MHIMKATOPA IPH PadHOCTAX Pas CITHANHLHEOrO W OUOPIOTO
nanpmxedni » 90 m 270° B monoxeEnAM nepekxaiovatena dasm 0 m
90°*%, npH cBeTe ¢ JACTAHUNHA W M3 ouTHieckol aaamm. Ilo moaywIeHnbIM
cpensnM PasHOCTAM OTCYETOB OpPH CBeTe € JHCTAHOWA W W3 OIITAYECKOH
JIABHY DOAYYalT paccToARHMe mo TabamnaM n gopMynaaM, UpPHBEIEHHHEM
B PYKOBOJCTB® [0 MOJIB3IOBANAI0 OpAGOPOM,

Biok-cxema panpHoMepa MC/-1 opmpenmenma Ha pme. [I11.3.11.
Cper TOMYIpPOBONHAKOBOTO manydartedn 7 oGLEKTHBOM 2 HanpaplAercs
A DpPHUSMERHWA OTpamaTeNb 3, YCTANOBIEHHWNI Ha [pyroM Komme
uaMepseMod JnAAA. BosBpameHHHI oTpa)aTeneM cBeT 00TLEKTABOM 4

J

Pac. IIL.3.14

HallpaBIAETCA HA KaToA (OTOMeXTPOHHOro yMHOKHTENA J. Jlaa Monry-
JANHA CBeTa Ha WCTOYHITK CBeTa OT reHepaTopa 6 deped MaHWIYJIATOD
¢asan 7, asmeHaomAi ee Ha 180%, ¢ gacToroii 80 pas B ceKyAAy uofaercA
BIeKTPMIecKoe HaOpmiKeHwWe wactorT f; = 149,852 MI'm n f, =
= 146,854 MTI'n. HanpamxeHnne reHepaTopa 6 NOJaeTCA TaKKe B %aso—
BpAmaTens 8, a ¢ Hero Ha COCNUAJLHBI 3AeKTporn B6aUaH Katona goro-
2JICKTPOHHOTO YMHOMKHTENAA. ONeKTpAYecKue curmaaum c¢ @PIY no-
¢TYMAI0T B CIHXPOHEH# ferextop 9. Ha Maaunyaarop ¢asul v CHEXPOH-
AEE NeTeKTOp HONAIOTCA MMUYJILCH HaUpAKeHAs oOT ycrpoicrea 10
¢ Facroroil cnenosanua 80 mmn/cexk, TOK CHEXPOHHOTO AETeKTOPA perm-
CTPHpYeTCA CTPeNoYHsIM HEgmkatopoM I7. Ilpu oomomm mpusMi 12
yacTb CBeTa, BRIXOgAmeEro m3 o0bekrEBa 2, MOKeT OHTL HampapleHa
B OUTHYECKY JHHOI0, 00pa3oBaHHy NpAMOYrOABHOH mpuamoit 13,
BO3BPATHO-OTPAXKalomeldl npusMod /4 m mpmamoii 15. OTKATHEM 3epka-
JoM 76 cmer Moxker GriTh HampapjieH B OpPHEeMAYI0 9acTh JaJdbHOMEpa,
MEEYS oOTpakaTel», BosppaTHo-oTpakalomas mOpmAsMa 74 MoOmeT
nepeMemaTeCA NOCTYNATeTRHO, a ¢e UOJOkeHNe MojxeT GHITL OTMEYEHO
oTcYeTOM 1o WKane 717.

Mameperne paccTOAHNA AAJbIOMEPOM COCTOHT B [OJYYEHII JBYX
OTCYeTOB 00 ITKaJe ONTUYECKOH JIMHMM, COOTBETCTBYIOMMX IBYM MO-
clIC[OBATENBLHKM HYJIeBEIM OOKasaEMAM MHIUKATOpa, Ha KajKmod

TonbKO DpW uU3MEPCUAAX HA HACTUTE f4.

492



4acToTe MOAYJAANME cBera. JacTroTa MOOYJIAUME cBeTa f, TaKoBa, 9TO
B CyXoM Bo3fyxe mpH TemuepaType +-20° C m napnesnn 760 MM pT. cT.
AJAHA BONHL MOAYJANUA cBeTa paBHa 2 M. UacrToTa MOAYJALMN CBeTa
HO3BOJACT ONpefedHTs PAacCTOAEME ONHO3HA1HO, €CJIH OHO Lpe/Baph-
TeJBHO HM3IBECTHO ¢ TOYHOCTEI0 Mo 50 M. MDopMmyin pig BL9HCIeDNA
paccToAHAH HMEKT BHA

D;=N %Jr L, =(1000,000N -+ Ly) M,

Dy=N %+L2=(1020,408N+L2) MM,

N =0,049 (Ly —Lg) mm,

1.
Dl—'2'ﬁ__|_50m_|_5kv

D=
rne L, m L, — cpepHNe W3 OTCUETOB IIKAIM ONTHIECKOH JHHHUH, m —
uHCN0 OTPeaKkoB mo 50 M, cofepskameecsa B MaMepaeMoil amHum, 8p —
nocTosiHHEAaA MOTpaBKa malbHoMepa.

I11.3.5. CeerogalsHOMEpPHbBIE
pacagkn JTHK-02 n JI1 10

CeeroganbHOMEpHasI  HacajlRa
na teogoauat JIHK-02 (pac. I11.3.12)
paspaborana B IocymapcTBeEHOM
onTrdeckoM nacTETyTe IHM. C. 1. Ba-
BINIOBa Ha OCHOBe JaJibHOMepa
RAr-3. CeeromalnHoMepHasA Ha-
cagka Ha Teomonmr DI 10 (pmc.
171.3.13) BEIIycKaeTcA COBMECTHO
dpasnyasckoii ¢upmoir Cepcellb w
mBeiinapckot  ¢mpmMoir  Bmanp.
Hetouemkn cBeTa B 3THX Hacaj-
Kax ~— MOJYOPOBONHHKOBHE CBETO-
ANMONH, HalomHAe cBer B Gamakoi
uHQpaKpacHOH w9acTm CIeKTpa.
Ilopapox m nporpaMMa H3MepeHHA
paccrosianit Hacagkoir JTHK-02, a
TaKKe BHRIYACIEHNE M3MEPEHHOIo
PAacCcTOARHA NOMOOHH  MMelomAM
MECTO IpPH M3MepDeHHH pacCTOAHHI
nanbHoMepom KJTI-3. Pesyabrar
U3MEPEeHNUs PACCTOAHHA HacaJKoi
AT 10 Beijaercs Ha 9MCI0BOM Tab-
J10: OpH 3TOM Tiocje HaBefeHWA Ha-
CajikH Ha OTPayKaTeNh H BKIIOIENT
npnbopa ABTOMaTAYECKU IIO ONpefic-
JICHHOH OporpaMMe BEIONHAIOTCA
BCe M3MEHeHHA TacTOT MONYJIALAR
cBera, HeoGXonuMELe JITIA O(HO3HAY~
HOTO ONpefelieHAA PacCTOAHMNA, Puc. INIL3.12

493



IT1.3.6. Onexrponmnle Taxcomerpw Reg Elta 14
" reopmmerp 700

dnexrpousnil Taxeomerp Reg Elta 14 (puc. II1.3.14) u reogumerp
700 (pume. II1.3.15) caymar gia maMepeHNa FOPH3ONTAMLHHX A DEPTH-
KaJbHEIX YTVIOB, & TaK)Ke HaKJIOHIIHX paccTofArmid, O6a mprbopa myMelor
BJEKTPOHALIS BEYMCANTONBHEIE YCTPOHCTBA AJA aBTOMATHYECKOIO MOMY-
9eHAA TOPHIOHTAMBHLIX PACCTOAHME, 8 TeOIMeTp EMEET TAKKe YCTPOM-
CTBO JJIA aBTOMATHIECKOTO BBCAEHNUH B Pe3YALTAT M3MEPOHUA DacCTOA-
HUA MeTeopoJIOrmdeckoil HompabkA. PeayabTaThl H3MepeHmA B ofoux
nprbopax UPeACcTaBAAIOTCA ABTOMATHTeCKA fa uudpoBom Tabxo. K oSomm
oprbopayM NpIA0TeA JedToqnke nepfhopaTopH, HO3BOIAIOMAE 3ANNCATh
AHGOPMANHIO, MOJYTaeMyl0 OT TaXeoMerpa, JJIf MOCJHENYIOMEro Heno-
CPEJICTBCHHOrO BBefeHAA ¢e B OBM niam mepegaww mo tenerpady Gea
HpOMEKYTOYHOr0 Mpeobpasonadud.

Iaa naMepeAdsa paccToAHMI B TaxeoMmerpe Reg Elta 14 ucmonn-
syerca RaabHEoMep (SM 11) co cBeTommonoM B KagecTBe MCTOIHIIKA chETa,
a B reofamerpe 700 ~ relniA-AEOHOBHHA TaaoBHIl Masep. [ Hamepe-
HEA yIJI0B B 000MX TaXeoMeTpaX HCOONb3YIOTCA KONOBLI® JHCKH C K-
TPOHHEIM OTCIETOM.

B, TEOAE3UYECKHE PATHOOAJIBHOMEPBI

PapmogaApHOMEPAMHE HABHIBAIOT OPHOODE!, COCTOAIN@E H3 [BYX
apreMo-TiepefaloImuX pajgdocTaHumi, cHal;teHHE® ycTpolicTBaMD A
A3MepeHAA BPeMelHN IPOXOKNEHHA PAaJMOCHIHAJOB OPH paclpocTpale-
HAH AX OT OIHOro DYHKTA KO APYroro. PajmocTaBNUy DOMEmMA0T B Iy HK-
TAX, PacCTOAOMe MEKIY KOTOPHMHA Eeo0XONIMO H3MEPHTH.

PaccroAHRe H3MePAIT M0 H3MEPEHHOMY BpeMeHE pPaclpoCTparCHus
CHTCHAJIOB, H3JYYaeMLIX paJHOCTAHUEAMHA., Ecanm 3ro BpeMsa papHO <,
a CKOPOCTB pACUpPOCTpaHeHHMA CIUTHAJIO0B U, TO HaMepAeMoe paccTomtue D
paBHO

='%' T+

rge Op — OocTosERan nompaBKa HajibHOMEpa.

Tax Kak BpeMA paclpPocTpaHeHHA CHTHAJOB HanGolee TOTHO MOSKHO
ompeneTaTh M3MeDeHHeM paslocTH (a3 rapMoUHUecKHX Kodefammi,
TO CHrHAJK, NCOONb3YEMEI® IAd NOAYIeHuA PacCTOAENA, NPONCTABIAIOT
cofoil GAHE3KNMe K TrapMONHMYECKHM 3JIGKTPOMATHUTHEIE KoXebaRms,

JlTa MBMepeHEUA BpeMeHH T MOryT OHTH HCHONEL3OBAHNK HeCyIIHe
9JIEKTPOMAarHHTHLI® KoJicGauwn, nalydaeMue pagmocTaEgqmamda. IIpax-
TOKa MOKA3HBaeT, OHaKO, aTo yAo0Hee MCOOIB30BATH CHTHAJE, IOJY-
fMeHHble MOAYIANNeH HeCYMIAX KoJe0aHA# 0O rapMOHMYECKOMY 3aKOHY,
OpA 9TOM DPEe3yABTATH H3MepeHWs (odydaloTca Towuee. Tak xax B 0o-
CllofiHEM CIYTae BPCMs ONpPCACIAKT NyTeM H3MCpPeHHA pasHocTH (a3
MOAYIUPYIOIAX KoJeGaHAM, TO MOCIENHI® YacTO UA3HBAWT M3MepH-
TENTBHBEIMHM, WJIH METPEHIeCKHMi, a COOTBETCTBYIOIYI0 HaCTOTY — MCT-
PUUecKOi 9acTOTOM,

TaKk Kak BpoMA JOIKHEO GLITH MaMepeno ¢ Madol abconwTHOR ommB6-
Koli, MeTpWUecKas 9acToTa Me ModAceT OHTh BHOpaHa HHE3KOH. Beieg-
CTBHE TOro, 4910 pasHocTh a3 rodebanmit UAKIMYECKHA MOBTOPACTCH
I MO;KeT GLITh m3MepeHa TOALKO ¢e JacTh, MellbIad HJI paBOas 2,
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IJA ONpPeReNeHNss MOIHOT0 BPEMEHHM pacHpoCTpaHEeHWs CATHAJXOB Heol-
XOJUMO HCIIONH30BAThE CHTHANB HECKOJBKAX MEeTPAYECKHX FacToT,
0 KOTODHIM OUpPENeNAT PasiAYHBIC NOJAM IOJHOTO BPEMEHH PacHmpo-
CTpaHeHWA CHIHAJOB,

Hexoropsie cBeneHnmsa o6 OTEUSCTBEHHLIX W 3apyOe/KHBIX pagno-
madbHoMepax upmeemeHsr B Tabn. II1.3.2.

I11.3.7. Teonesuuecknii pagmonansuomep PIAT'B

Teonesmaeckuii papmomaneHomep PITB (pme. II1.3.16) (pammo-
OANBGHOMED TeofedndyecKnit C D3aWMO3aMEHSEMEIMA - CTAHIWAMM) OBLI
paspabortan Ha ocHoBe maabHOMepoB PAI' m BPI* m oramuaercs or
HOC/IeTHAX TeM, ITO B HeM J0ban CTAHOUA TaJIGHOMEPA MOMKET BEIIOJ-
HATHh QYHRIUH BeJ{OMOH H BeAyme# cTaHIui, -

Pue. II1.3.16

Cramnun JalbHOMEpA AMEIOT  CleAylImyl  OJoK-cXeMy
(pme. II1.3.17): 1 w 1" — nmpmeMo-nepejaloliie aHTEHHL CTAHI[AH,
paforaromeii B pe:kAMe Benymeii, W crannuum, paboraomeil B pe:RiaMe
BefoMoii. OHM MPENCTABIANT co0ol HDOMYBOJNHOBEE BHGPATOPH ¢ pe-
tdrexTopoM. 2 m 2’ — KINMCTPOHHEIE TEHEPATOPH BJIEKTPHIECKAX KoJe-
0aHWH lecymUX YacTOT, WACTOTHI KOJebaHHE KOTOPHIX MOIYT H3Me-
HATBCA B npemedax 2800—3200 MI'm m pasausatorea Ha 33 MIn
Ha Beymed M BegoMoOl craHUuAX., § U 4’ — TepMOCTATHPOBAHHEIE
KBapIeBLle TeHepaTopsl Konebanmit Merpmuecknx dacror: A = 10000,

+ = 9999, A~ = 10001, B = 9990, B’ = 9989, C = 9900, C’ =
= 9899, D = 9000, D’ = 8999 xl'u. 4 u 4 — MuxpodoHE U 5 1 5’ —

* CopaBoYHUK reopesuera. M., «Hempa», 1966,
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TeledoHN ONA AYMIeKCHOH TenedoHHOH CBASH MEXKAY CTaHLAAMI,
6 m 6’ — KpueTaJLdMYeCKye cMecuTedy, 7 B 7' — YCHIATONH DPOMEKY-
TOYHOM HacTOTH, & M 8§’ — HACTOTHEIE ICTCKTOPH, § M 9’ — aMOARNTYH-
nue fperckroput, 70 m 10° — mugunaTopEbBe G6aoku, 11 m I1' — ajeKT-
POHHONYYEBNE TPYOKH.

CraHOEA JajJbHoMepa MOTYT paGoTaTh B DPEAMax MaMepeHNs U
pasrosopa. B pexmme mnaMepeHHsa CTAHOHA paGoTanwT cae/yonmMm
obpasoM. HKoxebamma remeparopa 2, MONyARpOBaHOHE WO YacTOTe

Bedyuas cmaryus Bedomar cmawiis
I Paseobos- Pazeobop-  [mn A;-
HIMEOEHUE f,

Homepenue

— 2

r_‘; 2

8 7]
393
ooy bedy-
Beizngﬁ (=) “{ME—_ Bedoman
eqoma 8
Bedyua s 0 O/ 555%‘2’;
I '
Pre. I11.3.17

ronefanmaMA onHOM n3 wacror A, B, C aam D MopynaTopa 8, Nainyda-
PTCA NCpefaluM KanoseM aHTeARM I Begymeii crannmu, Koneba

peaymell CTAHOAW DPUHHMAKTCA NPHEMHARM JHIONEM AaHTeHHH 1’
BeIoMOil CTAHIAA M HOCTyHAloT B cMecnTedb 6'. KodebaHma KiamcTpoH-
Horo remepatopa 2’ aToil CTAINEMA, MOXYAAPOBAHHbEE N0 YACTOTE ONHHAM
u3 Konebaumit A*, A~ , B’, C' wan D’ moaynaropa §’, ManyuaoTcs nepe-
AWM ANNOJEeM aHuTeHHN 7’ 9T0if cTaHmiu, MsiaydesALo NepepaomuM
JAIOTeM KolieGaHHA yJaBAABAlOTCA NPAEMIEIM ANOOAEM 3TON CTallyn
M TaKKe MOCTYHAWT B cMecHTedh 6, TaxuM obpasoM, B cMecuTels 6
HOCTYmaloT KoneGaHNA Hecymux YacToT, pasamiawmnxca Ha 33 MIm,
MOAYJUPOBAHHE® [0 TacTOTe pPA3aHBIMW MacToTaMW, B peayibrarte Ha
DHIXOf® cMecHTeNA ofpaayeTcA CHEYCOMRAJBHBIE CHTHAA OPOMEHYTOY-
Noi 1aCTOTH, MORYJINPOBAHHEI OO0 aMIUINTYAE € QACTOTOH, paBHoil pas-
HOCTH HACTOT MOAYJIALmH, T. €, 1 KI'M. ITOT cUTHaJ mOCTyHmaeT B ycH-
JHTEILL IPOMEKYTOTHOH 1acTOTH 77, & 3BaTeM B AMIINTYHLIT fleTeKTop 9’.
AMIOJBTYRBIE [eTEKTOp MMeeT [jBa BHIXOfla, YOpPabIAeMHX DePeKIIo-
naTeNeM: 7 H —7, CHTHAJL ¢ KOTOPLIX C¢ABHHYTH mo (asze Ha 180°.
CHHYCOBAATLHNYA CHATHAA HA3KOH TACTOTH € BHIXOZI2 JIeTEKTOpA IMOCTY-
naeT B MHAOKATOPHHH 6mor 70', B KOTOPOM B MOMEHT NOXOM/IEHHASA
cHTHAJa Tepes Hylb o6pasyeTcsa nMOyabe. LlaobparkeHire 9Toro IMoynhca
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OOMYYaeTCA Ha aKpale 3JdcKTponHodydesoil tpyOrm 11°. MMmnyasc mo-
JOATENBHOM MOASPHOCTH C NEIMKATOPHOrQ OJOKA MONAETCA HAa KM~
CTPOHANIT remepaTop 2’ B TAKKe MOXYAmpYyeT ero Io wacrore. Taxmm
00pasoM, KIACTPOHHHII TeHepaTOP BCAOMoH CTAIUTH OKa3LIBaeTcA
MOAYANPOBAHHLM [BAKAR: CHIYCOMRAABHG ¢ ONHOE 13 HFacToT A*,
A-, B', ¢’ win D’ n AMUyJancHO ¢ 4acTOTOH cjef[0BaHHA NMIYJLCOB
1000 nmo/cex. Takwe ABarkiLl MO YJIHPODaHHLIE 10 YacTOT® Ko:ebalima
BeoMON CTAHNNMN IPHEAMAIOTCA MPICMHBM TUNoJieM aHTeHHW 7 Beny-
meit crammuu. B mero ke MOCTYNAIOT Il Kofebammsa, najlyuaerbie nemy-
meii cratyueit. Konebanma pasiyHmx HECYIAX 9aCTOT, MOAYAMDOBAH-
HH@ ¢ paalmiunnMA YACTOTAMH CHHYCOWAaJbHO I WMIYJABCHO, ofpaso-
BaBII¢CH B NPUEMHOM JIATIONE, HANDABAAIOTCA B cMeciTedb 6. B cme-
cittesie ofpaayercsi curEaa wacrorit 33 MT'u, MoayanpopaHHMI crmy-
COMMAJMBbHO MmO aMIIHTyAe ¢ gactoToil 1 kI'm um MomyaupoBammemi mm-
OYJILCHO IO 9acToTe ¢ J9acTotoi ciaemopaBua 1000 umn/cex. Sror curman
mocTyMmaer B YacTOTHBIM METEKTOp 8 W aMOANTYAHLE fnerektop 9. Ha
BUXOJe 9YACTOTHOLO MAETEeKTOpa o0pasylTcA HMNYJIbCH € 9YaCTOTON
1000 umm/cex, a Ha BLIXOe aMINIIITYJHOTO fIeTeKTOpa — CHHYCOALANL-
HEe Konebaruna gactothl 4 KTy, CrEycongadpHbe KoaeGanis NocTymaloT
B UHIWKATOPHELY 010K 10 M HCHOABAYIOTCA NJIA NOIYYSHHA KPYTOBOI
PadBepTKE Ha BKpaHe 3JIeKTPOHEOAYTeBoil TpyOkm 71, HMmyascu
TaK/Ke OOCTYNANT B AEANKATOPNLI 6i0K 10, a 38aTeM Ha MOAYIATOPHLI
DIEKTPO;l 3JeKTPOHHOMYIenoll TPYOKH M 3aNADAKT €8 Ha BpeMsd Heil-
cTBAAL ¥MMIOyInca. B pesyabrate B pa3BepTEe ofipasyerca paspws.
Dxpam TpyOLku cHabeE KpyroBoi mKamoi, cogepsameft 100 netenmii,
M0 KOTOpOil ompefiensercs Mecto paspuba. IIpu paGote craHmmit b pe-
JKOME pa3aroBopa, MpPH COOTBETCTBYIONEM MOJIOMEHIH MepexarndaTelis,
K KIWCTPOHHHM reHepaTopaM 2 M 2’ OKA3HBAWTCA NPHCOCNTHOHHKRMI
YCHAMTON® HHA3KOM 9acTOTH ¢ MuKpodoHaMn 4 m 4/, a K HACTOTHEIM
AeTeKTopaM — YCHIWTeIH HH3KOH dacTOThl ¢ TemedoHaMn 5 m 57,
Bmecre ¢ pajiEOCTAHNAAME B ONHOM KOKYXe CMOHTHDOBAHW GJOKHM mu-
TaHAA B BHfE HpeoGpasopaTesedl TOCTOANHOIO TOKA AKKYMYJATOPHLIX
GaTtapeit HanpmxeHrneM 12 B B mocTodAHHLE TOKA HalpAemni, He-
0o6XONHMHEX A HOPMaJbHOM paGoTH pamuocTaHmuil.

B KomnueKr majibHoMepa BXogAT TP cranouu. HcrournkoM amekr-
PHUCCKOrO NHTAHWA pHallbHOMEDa CIYRAT aKKYMYJAATOpHhe OGarapem
Bampsxendenm 12 B. Jlna zapaiun aKKyMYJAATOPOB CAY)KBT BHIDAMA-
Tenb W OeH30-2IeKTPHYECKHd arperar.

I11.3.8. I'eogeanmuecruit pagMojambHomep «Jlya»

Teoncamuecknii pagmomansuomep «JIya» (pac. I111.3.18) paspabo-
TaE B LleHTpanbHOM HAaY4HO-MCCHELOBATOABCKOM MHCTNTYTO T'eofesnn,
aspodoTocneMKn w Kaprorpadnm. :

B 3toM panbHoMepe MpHEMO-NIePefaTIHK H MAAAKATOP BhINOJHENL
OTAEALHO M MOrYT COeIHMHATHCA KabedeM ammHodl fo 25 M. Ilpuemo-
HepejaTaimi MoKeT YCTAHABIWDATHCH Ha Madre HeoOXOXHMOH DEICOTH,
ofecmeYnBaomedl B3AMMHYI0 BHOUMOCTB MEMKAY HABYMA CTAHIAAMH.
Yopapienie NpHCMO-NPEJATINKOM H IPOMABONACTBO H3MEPERHA [PO-
HE3BOISTCA IPH NOMOINE AHAMKATOPA, Pacliolo;KeHHOTo pau3y. Jajnpuo-
mep paboraer caepyrommm obpasom (pie. II1.3.19). HoneGanma nu-
coKoit dactothl (8600—8900 MI'n) xiIHcTpOHHOTO remepatopa I Bemy-
meit CTAaEOUW, MOLYNMPOBAHHEE [0 JACTOTe KoMeOaHEAMHI MeTPUIECKOH
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9acTOTHL TEPMOCTATHPOBAHHOIO KBapueBoro TeHepaTopa 2, H3IY-
9al0TCA QHTEHHOI § 2TO cTaWUMM M NPHHUMAITCA AHTEHHOH BeNOMOR
crannan  3’.  AHTEHHOH BTOil
CTAHIOMK NPAHAMAIOTCH TakKe
KoJeDaHAA KJINCTPOHHOIO TeHe-
paropa I’ apyroil BLICOKOA Ha-
CTOTH, MOALYJIVWPOBaHHLE IO
"acrore KoIeOaHUAMH TepMo-
CT3THPOBAHHOTO KBapIEBOTO Te-
Heparopa 2'. Hoaedanns, mpr-
HATHE aHTeHHO# §', Hampasis-
0TCA B cMecHTeNb 4, Ha Bbi-
Xofe KOToporo o06pasylTcsa Ko-
JebaHAA  NPOMEKYTOTHON Ha-
CTOTBI, MOAYJIHpPOBAHHLE IIQ
aMmiInTyAe. OTH Kodebamna mo-
CTynalT B YCHIWTENL IPOMEKY-
TOUAOM YacCTOTHL §', a ¢ Hero —
1B aMUAMTYABBIL feTeKTop 6’
"gacToTHHI petextop 7'. Ha BHI-
Xofle aMIIMTYIHOTO JeTeKTOPR
6’ ofpasyioTcs CHHYCONAIbHLIS
KolebaHAA 9acTOTHl, paBHOI
PasHOCTA TaCTOT MORYIAPYIOIMNX
Konebanmmii, T. e. 1 xl'u. ITocmen-
HIe DOCTYNaloT B YCHJIHTENb 8,
a ¢ Hero — B YaCTOTHHIH MOIYy-
aatop 8”. HoaeBammamm sTOrO
MOLYJIATOpPa MOAYIHPYOTCA IO
MacroTe KoleGaHWA BcIOMOTra-
TenpHOro regepatopa 9’ Ko-
JeGamwit gactothl 83 Kl'm. KHo-
Puc. TI1.3.18 nebaHuA DOcleHETO  MOCTY-

naiT B KIACTPOHHWIEA Tremepa-

Top 1’ ¥ BTOPHYHO MOAYIUPYIOT €ro mo wacrore. TakaM o6pasoM, Kode-
Gannma reEepaTopa I’ OKa3RBAIOTCS MOAYAMPOBAHHBEIMU II0 9acTOTO

J.

Pne. I11.3.19
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ABadAE. 9Tn KojebaHMA HM3TYYalOTCA aHTEeHnHOH 3’ PeHOMOH CraHIME
¥ ODPMHAMAIOTCA aHTeHHoH 3 Benymelt cranunu. Ilocmegmell mpmEAMa-
OTCA TalKe U coGcTBeHHBEe KodeOaHWa aTod craAmuA. IIpmHEATHE
rollefaHHA HOCTYIAIOT B CMECHTENL 4, 3aTeM B YCUJINTENb MPOMEKYTOY-
10H 9aCTOTH §, a ¢ Hero B AMIIATYAHH{ 6 M 9acTOTHLIA 7 JeTeKTOpH.
Ha BhiXoze aMIINTYHHOrO AeTeKTOopa o6pasyiorca KoleGaHMA 9acTOTH
1 k', KOTOpHe mocle YCHJIEHWA B YCHIATele § nocrymanT B daso-
ppamarens 9, ycmamrens 10 m dasoBuii nerextop I17. I{oneGanna ua-
crotel 83 KI'm ¢ BEIXOzia mEPBOrO YACTOTHOTO AeTeKTropa 7 mocie ycH-
JieHAA B ycmianTene 12 mMonalTcA Ha BTOPOM HacTOTHRIA Jietektop 13.
I{oneGamana wactotel 1 kI'm, ofpasoBaBuniecs Ha BHIXOJE 3TOrO NETEK-
TOpa, OOCJHe YCHIeHWA B ycminTene 74 UOCTyODaloT HAa BTOPOH BXop
¢asosoro nerekropa 171. Tox dasoBoro gercKTOpa perncTpHpyeTcs cTpe-
JiowsEIM mprbopoM 75, YKa3HBAalOIMUM HyJh OPH pPa3HOCTAX (a3 KoJe-
GaRmii, DOCTYIMBIIMX Ha BXoAH (a30BOT0 JieTeKTopa, paBHHX 90 n
2702, YcrpoiictBa aBTOMATHYEeCKOH NONCTpoiikam uacToTH 16 m 167,
yupaBlisAeMie CHCHAJaMA € YacTOTHHIX NEeTeKTOpoB 7 m 7', mo3BONAIOT
NOAJep;KABATh IOCTOAHHOA pasHOCTh 94CTOT Necymunx KoseGammil
BEeIYImed m BeJOMOM cTaHIWHA,

II1.3.9. PapmogaisHoMep JieKTpoTeiin

HNansaoMep DM-20 (pmc. I11.3.20) cocToutr M3 JIByX mpHeMo-nepe-
mAOMAX CTAHOWA, KAJKTAA H3 KOTOPLIX MOMteT GHTh W BeJoMoii H Bexpy-
mer. B KauecTBe mNCTOYHAKOB
NATAHAA, BCTABISAEMHIX B IpH-
eMo-epeNaTInKa, MOryT ORITE
HCIOJIB3OBATIHI 12-BOoNbTORbIE
aKkKyMyasTopHble GaTapen: CBHH-
noBre BecoM 3,6 Kr mra 3 gaca
paGoTe, HHKeIEeBO-KajMHEeBLI®
pecom 3,2 Kr Ha 3 waca pa-
6oTh; cepeGpanke Becoy 0,8 xr
na 2 gaca 30 Man paboru. Macca
pcero ofopynoBaRAA  KasKmol
CTAaHOHYA ¢ YKasaHHBIMHA HCTOTHN-
KaMil OUTaHEA — OKoXo 26 Kr.

Bocems QIKCAPOBAHAKX
HECYmEX YACTOT CTaHOWH Je-
sat B gmanasome 10 000—
10 500 MI'n. Hawupricmasa 49a-
CTOTA MONYJAIMA COCTaBIsET
7,5 MI'm, uethlpe gpyrue mony-
Jupylomue gactorh — . 6,0000;
7,3500; 7,4850 m 7,4985 MI'y
MO3BOJAAIOT H3MEPATH I10JL0E
BpEMs pacipocTpaHeHAsA CHrHa-
JoB npHu paccrosgnn no 100 kM.

WNEpakaTopoM n3amMepAeMOoro Pue. I11.3.20
PACCTOSHAA  CAYKUT  mudpo-

BO€ YCTPOMCTBO, HOKA3aHAA KOTOCPOro HCHOJL3YIT AJMA NoJdydeHHA
cpa3y pAacCTOAHNIA B CAHTAMETPaX NPH HEKOTOPOM  CTaHJAPTHOM
moltazaTesie OpeNOMJIEHNA Bo3gyXa. lIpm Heo0XOAUMOCTH OHO MOMKET

501




OHIThH ACOpaBJeHO 3a OTIAYNe TEeMIepaTYpH, NABJIAECHHS H BJIAKHO-
CTH BO311yXa OT OPUHATHIX JAA CTAHOAPTHOTO TOKa3aTeldda OpejloM-
JICHHUST.

111.3.10. Pajumogansaomep Mueromar DIS0

HaneHomMep DISO (pme. II11.3.21) cocTomT H3 [BYX NpUeMO-
nepeaInAX CTAHOWHA, KaMJad 13 KOTOPHX MOeT GHITH KaK BeJoMoif,
' Tak um Benymeil. Cramnmms co-

CTOUT H3 IBYX OTIEABHHX 0J0-
KOB — mepefaTiMmKa © OloKa
yOpaBleEMaA T H3IMepeHws,
Duaoxm Moryr OwmiTh pa3sHeceHH
na paccrosmgme no 15 M. Macca
mepefaTiHEKa — 7,5 Kr, OJoKa
YOpaBIeHAA ® HN3MepeHnsd —
14,5 kr. lanpHOMep cHaGmaeTcd
6I0KOM TUTAaRAA B BHJE aKKY-
myasaropraux Oarapeii. Hecymume
9aCcTOTH CTAHINHA JekaT B Ipe-
peaax ot 10 200 mo 10 500 MT'ur.
PeayapraT n3MepeHHd pac-
_ CTOAHUA, BHPA/KEHHHA B CcaHd-
TAMETpaX, LOAYTAlT Ha nudpo-
poM mHEEEKatope. OH oOTHeceH
K MereopoJOrMYecKHM  yCJo-
BHAM: TeMIepaTypa EO3ayXa
122 C, nanaenue 745 MM pT. CT.,
OTHOCHUTENbHAA BIAMKHOCTDL 76%
(moxasaTenb OpeIOMIEHNA BO3-
nyxa 1,000320).
Brox yopasieENS H H3Me-
Puc. II1.3.24 peHEs cHa0keH OPOTPAMMHEIM
nepeKiodaTereM, IpPH IIOMOIME
xotoporo (6e3 ysactaa HaGmiomaTels Ha ApPYroil cTaHOWH) YacTh pac-
CTOAHHA, MeHbmad 1 M, MoKerT OHTH DoNydeHa HoBTOpHO. Flame-
PeHHOe PacCTOAHHE MOKeT OHTL WCIpaBJIeHO NMONPABKAMH 3a OTJIHTHE

TCMUIEPaTypH, NABJEHNA W BJIAaKHOCTH BO3[yXa O]H H3MEPEHHAAX OT
UPHHATHX CpegHHX.

I11.3.11. Mamepenne paccroamuii pagmonarsaomMepom PIAIB

Jlna m3MepeRNA pacCTOAHMA CTaHOWO pajgnofalbHOMeEpa ycraHa-
BAHBAIOT Ha KOAREYHHX TOYKAX JNAHHUH, HAOPABIAIT OFHY Ha JpPYTYIO.
BKNIOYAI0T ¥ MEKAY HAMH YCTAaHABINBAIOT pagnoTelefOHHYI CBfIIb.
Oneparop CTaRnEN, MCOOIHAIONEH DOJb BeOMOH, HacTpamBaeT ee Ha
qacToTy Bejylleil CTaHIUH, TONb3ysach pagnorededoroM. Ilocie
HACTPOIKN yrodHsercd HampasleHMe CTAaHOHA Jpyr HRa Jipyra
no cnjie NPAHAMaeMbIX CHTHAJoB craunmid. Ilocie 2TOTO B TeueHH®
410—15 MUH NDPOrPEBAIOT TEDMOCTATH MOZYAATOPOB, NPOAIBONAT NEHTPH~
POBKY H peryiumpoBKy pa3BepTKH, yCTaHaBAMBAalOT ypPOBEHb MOAY-
JANAH,
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Kaknuii mpmem maMepeHnR JMHAA COCTOMT U3 UPNGIHIKEHHBX
(rpy6uix), TOYHBIX H PHOBb UPNOJILKEEHHX nsvepennii. [lpa upubam-
$KeHHLIX MaMepeHuAX Ha BejyIied CTAHUHK LONyYaloT OTCYCTH 0O mkane
a/IeKTpoHHOAYydepoli Tpy6km A*, A~, B, C u D npu palote craHmui
HA MeTpmueckux sactotax 4, B, C 1 D M coOTBeTCTBYWWMX BM HacTo-
Tax A, A~, B', C' n D’. 3aveM Aa ofenAx craHUMAX AIMEPAIOT TeMlie-
paTypy, faBjieHne @ BJIaZKHOCTH BO3AYXa, Ollepa'rop BE/(OMOﬁ cTannun
Oepe/laeT mx mo panmoTeiedoHy Ha BeAYMIYIO CTaHNUIO.

Ha orcueros A*, A~, B, C u D ofpaaywr paanoctn A* — B,
A* —Cnmrn A* — D, a Taloke A* — A~ ® A3 DOJYTeHHBIX 9licen obpa-
S8YOT 9OCJ0, falomee NpufamKendoe BPeMA paclpPOCTPameHHA CHCHa-
JoB Ha OyTd pacupocrpaHendd. Iloclenee DONyIaeTCA B HaHOCEKyH-
1aX, eclM CIeBa MANpPaBo BHIIMCATH MHCIO JECATKOB B Pa3HOCTIX
A*— B, A* —C, A* — D w npamicaTh K HHM OOIAYPa3HOCTH
A* — A~, Ecam wusmepseMoe paccrofiiue Goabme 15, 30, 45 um,
70 cJeBa OT 9JTOr0 MHCAA Hano MpunMcaTb cooTsercTuerno 1, 2
g 3. .

daTeM DPHCTYNAKT K TOYHOMY HM3MEDEHNI0 BpeMemn pacmpocTpa-
HONAA JJIsi YTOYHEeHAs CONEp:Kamerocss B HeM 9HCJA eJMHUN HaHoCe-
KyHg. Oas storo npm 10—20 pasanuHux, clefyomix dcpes panHHe
HATePBAJIK, 3HAYCHHAX HECYIIHX 9aCTOT, W3MEHAEMEIX Ha DC/OMOM
CTAHUAM, W NOpPA gacTorax MopyJasmim A, A*, A~ ndonydanr npu
Ka)Knod Hecymeil JacroTe 00 werwpe orcdera A*, A~, A_am A,,.
Ilocne 370r0 BHOBb HM3MEpAIOT TEMUSPATYDY, AABJCHIE H BIA:KHOCTS
BO3AYXa, @ 3aTeM MOBTOPAT OpPAGIAMKCHHHE U3Mepemua pac-
CTOAHAA,

Ji1A KonTposs cTeunend ocnalieHnA BIAAAHNA OTparkeBNnd aleKTpo-
MATHUTHWX KolefaBWA OT mofAcTulialomed NoBepXHOCTH Ha peayabLTAT
F3MEepeHUA M01e3H0 IOCTPOATE IpaduK PeayIbTaToB TOTHRIX H3MepeHHi,
OOTY9eHHLIX Ha PasiH9HEIX Hecymux dactotax. [lo ocm opgmEaT rpa-
¢nKa OTKAAUWBAIT PE3YIBTATH TOYHWX HIMEDeHITd BpeMeBM B HaHO-
CeKyHjax, a o ocum afcnyce — COOTBETCTBYIOLUAE Pa3iHIALIM BECYIUM
MACTOTaM OTCYOTH IO IOKaje OOBEMHOr0 pes3omaTopa KJIHCTPOHHOrO
reseparopa. Bax rpaduxa, nanoMmHawmuil OAUH UEPHOL CHHYCOMAL,
YKa3nBaeT Ha ROCTHIHYTY0 KOMIOEHACAanHl0 BAUAHHA OTpa)keHHH B OKOH-
9aTeNIbHOM CpEfHeM peayAbTaTe WaMepeHnd. Omiumune rpadAka OT cH-
HYCcONjN YKashBaeT Ha HIEHNONHYIO KOMHOEHCANMI0 YNOMAHYTHX BIHA-
[Mii; NpPA 2TOM B 3aBACHAMOCTH OT HeoOXomuMoil ToUNOCTA A3MCpeHHE
MOTYT HOTpeGOBATHCH MONOJHNUTENbELIC A3MEPeHUs Na JPYTHX HecYmmax
MaCTOTAX, OepeMella MECT PACHOJIOIKEHUA CTAaHOUH MJA u3MeneHue
HX BICOT Haj semiell. JIIANUN cTOpON NPU M3MEpPeHNAX B FOCYAAPCTBEH-
HOfl MO/NNTOHOMETPAM W3MEPAIOT IIECTHI0 OPHEMaMH, PacHpPeOUesACMLIMI
00 BO3MOMKHOCTH paBHOMEpHO Ha aBa AHA. CTOPOHN DONHTOHOMETPHH 3
11 4 KJIaccoD ABMEpPAIOT TPEMS pHeMaMA B OofEE jieHb. CpeprANe i3 YeTH-
pex orcaetoB (A*, A=, A, . n A_x), mOMyIeHHNX HA KarKAoH Hecymed
macToTe, AOKHH JeKaTh B Npepeinax 4 scelk, JAMHEM CTOPOH, BHYHA-
CeHILI® 110 Pe3yibTaTaM M3MepeRui B pasIRyHNX OpUeMaXx, He JOMHER
pacxouutecA Gonee weM Ha 8 cM NpPH M3MEPEHAAX B XOJaX MOJHTOHO-
MeTpHH 2 Klacca 1 Gomee 10 cM — B moanrosoMeTpAu 3 H 4 Kiaaccos.
Ecan yrasaHHLe OOYCKH He COGJIONIRI0TCA, TO HPOM3BOUAT [(ONOJIHHA-
TOJLHLIe M3MeDeHHA ABYMA NpWeMaMi, a 38 OKOHIATCHBHUE peayiLTar
FaMepeHdli OPHHHMAKT CpegHee U3 BCCX  NOJY4eHHHX pe3yib-
TaTOB.
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B. BEITACIEHNE PACCTOAHHNA, UBMEPEHHBIX CBLTO-
WJIH PAINOINAJIBHOMEPAMM.
(IOIIPABRU B PE3YJBLTATHI U3MEPEHWN

PaccTogAme, M3MepeHHOe CBeTO- WM DajMOaaLIOMEPOM, HOpHne-
MIEEHOE K NEeHTpaM BHaKOB M Ha IIockocTs B npoexuun Iaycca-Iporepa,
BHIYHCIAETCA D0 PopMyraM

d=1Dg +6U+6k+5h+6£+6r+61{+65

uan

d=Do+6k+6h+6c+5r+6H+5L»

rge Dy — paccTofnnme, OTCUATAHHOE MO YKAB3aTEeNN PacCTOSHAR [ANbB-
HOMepa, COOTBETCTBYIOMEe HEKOTOPOMY CTAaHJADPTIIOMY BHAUEHHIO CKO-
pOCTH DPACHPOCTPAHINs ?TEKTPOMAaTHUTHLIX KoJMeQaHIii B Bo3gyxe v,
1IN CTaHJAPTHOMY [OKAa3aTeNi0 NpeJOMJEHHA BOBNYXa no MIM CTAH-
JIAPTHOH [JIMHE BOJHK MONYJIANNE Kodebammit Ag; Dy MoeT OHITH TaKme
DHIYUCHEHO 00 ($opMylie, COOTBETCTBYOIIEH IalLIOMEpY, ¢ YIUOMAHY-
THIMH 3HA9EHHAMH Uy, ng WIR Ay} D, — paccToAHHe, II0AYTEHHOS IO
BHAYEHHIO CKOPOCTH paCcIpOCTPAHEHHAs BIEKTPOMarHHTHHIX KogeGaBmit v
WIH [OKa3aTeNio UPeTOMICHHA n HIM JRIMHEe BOJHB MOAYIALYE Kome-
fanuit A, IMeBIDAM MecTo PaKTHYIECKM BO BpeMA OPOHM3BOJCTBA MaMmepe-
umit; 6, — MeTeopoJormyecKas MmOOpaPKa 3a OTIHYMC (AKTHIECKHX
CKODOCTH PACOPOCTPAHEHHA SJAEKTPOMATHUTHHX KoJcOaHIA U, IOKa-
JaTeNd NpeJIOMIACHNIA BO3AYXa »n MJIH JUIHHE BOJIHbI MOAYJAONWH l oT
NPUHATHX UpY Doiaydenmn D; 8 — HocToAHHas MolpaBKa JajibHOMeEpa;
0 — uompaBKa 3a UpUBEEHHEe H3MEPEHHOH JHHUE K TOPA3OHTY;
¢, 8, —— DONpaBKK 3a NEHTPHDOBKY HpWeMo-IepeAaTIAKAa ¥ OTpa)Ka-
TelA CBETOfaJbHOMEpa MJIU CTaHOMI Hajl KOHOAMA A3MepAeMoil JHHAN;
6, — noupaBKa 3a IpuBeneHUe H3MEPEHHOTO PaCcCTOARUA lla pedeperi-

aaunconn; 8; — mompanla 3a NPHBEJENNe M3MEpPeHROro pacCTOMRHAA
Ha Oiaockocts B mpoeknmu Tlaycca-Kprorepa.

Ilpn BHYECOEHHEM HEHKOTOPHIX DONPAaBOK CleflyeT UPHHHEMATL IpH-
GauieHHoe aHaveHNe H3MEPEHHOro PACCTOAHMA, HCIIpABJIEHHOe HEKO-
TOpHMHA UPEARYIIAMA NonpasKaMu. B ¢BASH ¢ aTMM OPUMEHAIOT Clle-
AywIqae 0003HA9eBAA:

Dy = Do+ 80+ 8 = Du-1-8y,
Dy =Dy+8,+08,+8,
Diny=Dy+8y,
d=Dyy; +6;.

MokasaTens NpelloMJIGHUA BOBNYXA JUIA CBETA ny BHEYHCIAETCH
no gopMyaam

(ng—1) - 107 = 2876,04 - 16288_, 0436

I N VIR

. nG——1 P 55e '_0
r= e 760 T T 0%
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Tokasareas GpeJOMIEHAA BO3/(YXa INA pafmOBONA np  BHTIHC-
aserca ao dopmyae

103,49 86,26 5748
(nR—i)-10°= 7 (p—e) +—7' (1+ T )e=
103,49 17,23 495 822
=,_T_p_|_( __T.+T) .

B atux QopMynax: n; — rpyunoBoi 0OKa3daTelb OPENOMIeRUsA CyXO0ro
po3nyxa opm Temmepatype 0° C m papiemmn 760 mm pTt. cr., A — of-
{deKTHBHAA pIHHA BOJHH CBeTa, KOTOPHI HCOOAL3YyeTcA B najbHoMepe,
B MKM, n; — 00Ka3aTC/b UPENOMIEHHA CBETa B BO3JYXe OPU TeMnepa-
sype t°C, pnaBnennmm p D MM pT. CT. B aOCONIOTHOU BJIAKHOCTH e B
MM pT. 1., a — KoafdmuneHT o6beMHOro - pacmulpeRMs BO3nyXa, pas-
auid 1/273,16 = 0,003661, np — nokasaTed» OpeNOMIEBHA BO3jYXa
pas pagnosoiad, T — aGconorHan TeMoepatypa B rpanycax KeabsmHa,

T = t°+4- 273,46. AGcoaoTHaA BAAKHEOCTL BO3AYXa @ BLIYUCIAAETCSH
uo Qopmyae

’ 14 tl’l.ﬂ
E—E + a (tc tBJ'I) (1+ 872.8 )l
rne E' — paBnenne BONAHKIX OapoB, HaCHMAKIIAX BOBAYX, (pH TeM-
mepaType Bla;KHOTO TepMoMerpa !y, (BmGupaercA ms IlcmxpoMeTpnue
ckax Tabaun), p — naBaeHme BO3gyXa B MM DT. CT., & — UOCTOSHHAHA
ncuxpomerpa AccMana, papHan 1510 MpE DOJNOMHUTENBLELIX TeMIepa-
TYypax BJaxHOro TepMoMmerpa @ 1756 — Dpw pesepByape BADKEOrO
TepMoMeTpa, WOKPLITOM JBIOM, Ic H fpp — TOMOEPATYPH CyXoro m
BJIa;KHOTO TEPMOMETPOB NcHXpPoMerpa AccMaHa.
Ec/ig CKOpOCT: PacOpPOCTPaHeHNA CBeTa B NYCTOTE ¢, & NOKasaTelb
UpeNOMJICHAA BO3AYyXa n, TO CKOPOCTh PACOPOCTPAREHNA 3NeKTpOMar-
BETINX KoleGaHui b BO3nYyXe,

[
= —

n

f1pn BhI9ACIEHAR METEOPOJNOIdYecKod OODPAaBKA MOLYT OKa3aThea
00JIe3HHME CleAylome COOTHOMOHAM:

[

Vp = ——
[1] no ’
v a v—vy _ ng—n
voe n' vo n !
A v A-—)\.o — v —"Up
Ao~ v ho v '
T r - T—1To _ B—Ng
To - ng To ny ’

[ie n — MoKasaTelb UpEJOMJEHRA BO3JYXa, VU — CKODOCTH pAcOpo-
CTpaHEeEDA SJIGKTPOMATAWTHHX KojeGaEuif, A — gnuHa BOAEM MoJy-
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JAUNE, T — BPEMA, 3aTPadyeHHOe KoJeO0aEAAMA HA OpoGer ABOHHOro
H3MEpPAEMOro PacCTOAHHA, JTH BEINYHHLI COOTBETCTBYIOT TeMOepaType,
HaBAEHUIO H BJAKHOCTA BOBJYXa, MMEBIINM MCCTO BO BPeMs H3MEPEHHH,
nam paccroaua Dy, ng, Uy, Ap 1 Tp — T€ e BEIHAIAHE, COOTBETCTBY-
ompe paccroaRuio Dy,

IIpu BRIMICHEHON MeTeOpPOJIOTIITECKOH NONPAaPKH BMECTO IOKa3a-
TeJNA NpPeJOMIeHMA BO3yXa MOJB3YIOTCA TakKiKe Moxpynem N Ioxaaa-
Tean TPONIOMIEHHA BO3NYXA

N=(n—1)-1086.

‘Naa cyxoro Boangyxa mpm ¢t = 0°C, p = 760 MM pT. ¢T. H AaHBaX
Boan ceeta 0,56 MxM H 0,63 MKM MOTYJII IOKA3aTedd NPEIOMIEHHA
cooTBercTBeEHO paBEul 303,8 w 300,0.
Jlna papMoBONH UPH TeX ’Ke METeOPOJOrHUeCKAX YCJIOBHAX N =
,0.
MereoposiorEYeCKaA nonpaBKa MoiKeT OWTL BRIYACTela TAKMXKe L0
fopmyae
Sy=(No—N) Dy-1073.

3necs 8y moaysaeTcA B MEmJIJHMETpAX, ecim D, BEpasKeHO B MeTpax.
IocrosEHaA OONpPaRKa AaiabHoMepa Op) NIpMBONHTCA B HacmopTo

opuopa ® [AA CBETONAILHOMEPOB MOKeT NABATHCH OTHelAbHO IS

npueMo-mepefaTalra O3 I oTpaskatenn 6;. B aroM caydac

8= bk - k.

ITocToAHHAA MONpPaBKAa PagUofafLEOMEPA MO/KHA GHITH B3ATa Ta, KOTO-
paf COOTBOTCTBYET mape CTAHOMI, yIacTBOBARIINX B H3AMEPEHHH AaHHOMK
AHAAHA, .
Ilonpapka 3a OpHBEAeRWe JAHAH K TrOpHacHTY O, BLITHCafeTCH
no ¢dopmymne
h2 ha
B — o= —
2D, 8D}
rfe h — IpeBHIIEHAe NpHeMO-UepelaTIMKa HaJ OTPasKaTeleM CBeTo-
AQTBHOMEpA WIH MEMIY CTAHLIMAMH PaJHEORAJIBHOMEpA.
HonpaBxit 83a NEATPEPOBKY NpHeMo-DepefaTiMKa O, B oTpama-
telia O, BrunciAAlTCA Do dopMyram

.hz

8= —e cos e+201—ec056 '
h}
r= €1 003 BH_ZD,—el cosB '

AIH, cean e A e; <7 1 M, To 0o gopMynam
8, =—ecosH,
8, = —e, c050;.

3neck ¢, ey, 0, 0, — baeMeNTW [EBTPHPOBKH IPHEMO-IODONATIHKA
W oTpaXkaTels, a 3HaueHNA ku h; yrasamm ma pue. I11.3.22,
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Tonpaska 8a npHBenenye JOONA Ha OOBEPXAOCT: OTHOCAMOocTH 8,
pHIHCAAeTeA mo HopMyie

oum—py Bte y p, (Ha tin) _
I "R, n R, + ZARY,

H hm \2
=_D‘I[H:nH—:'lm _( ml;; m)]+1’020?'.10-ﬂ’

rae fm — cpeguaa BHCOTA HBa3MepeRHON JNMRMA Haj YPOBIiCM Mopn,
hm — CpeQlHAA BHCOTa reompa Han pedepeAn-aangocovgom, R, —

A
g Gz
J rf’ 4-//"1}'\%80:
G:\f'// “ 5

4]
Pue. II1.3.22

CPEeAHNi pajmyc KPABHANH HOPMaJLHOIO CEYEENA pejepenu-p1annco-
112 B a3UMyTe W3MepaeMOll IMEMH B TOUKE CO CPpeJHEH NIAPOTOH JAHAMA
8m. Ilonpapka 3a npuBeNeENe H3MEPERHON JNHEM Ha NJIOCKOCTh B DpPO-
exnpn Caycca-Hporepa 8, suuncaserca oo opmyme

Yo AY? Yo
8, =Dy, 'ZT?:'*'DH] (W"'m ’

re D, — nnMAa /NHOA Ha OOBepXHOCTH pedepeRn-aMinnconna
B KAJdoMeTpax, Y, — cpenHAa opuuiaTa anEva, AY — pasmocts
OpDAMHAT KOHNOB JHARUM, R,, — cpeaHuit paguyc Kpubuagm pedepenn-
sanAnconna. Bropoii wier fopMyaw yIATHBAIOT OPA YAaJdeHHH JIIHAD
OT 0CeBOro Mep®nMaHA, ODpepnmalomeM 150 kM.

HewoTtopwe pmanasHoMepw cHaOaloTCA cOeumaJbARIMA Tabamnamp
ANA BHYACNEHdA PacCTOAHMA B NOOPABOK.

Monyin nokasartensi OpeloMICHHA CBeTa B BO3AYXe ANA JUIHMI
porH ceera A = 0,50-+0,85 mxkm npm TemmepaTtypax (= —40 +
+509 C; abcomTHY® BIAKHOCTH BO3AYXa e UPR TeMmepaTypax oOT
—39 po 4402 C; Momyau nokasaTels IpeTOMIEHAA BO3AYXA A panuo-
BOJAR Opn TeMmoepatypax or —39,9 gpo -+49,9° C; pemuumen v/2 maa
pamaopona mpu N = 180= 379, a Takie TaGAWOW OONPABOK Ba NEHT-
PIPOBKY CTAHIWH, HaKNOA JWIAM, 3a NPIBEfeRNe NaMEPEHHAEIX PACCTOA-
HME HA YPOBeHb MOpA, & TAaKKe Ha OJOCKOCT: B DpoeKnonn laycca-
Kpworepa wmmerorea B [4] m [5].

P. PATMOTEOAE3HIECKNE CHUCTEMbI

I11.3.12. OGmpme cBenenus

[lon panmoreofeamaecKodl cucTeMoil NOAAMANT HECKOJAbKO pajuo-
cTaBOuil, B3aAMONEHCTBYIOIMMX APYr ¢ JAPYroM TaK, 9TO OONOMKEHHO
oaHoli A3 HAX MOMKeT OuwThL oOpejeleHO, €CAH UQJNQKEBRe JpYrHX
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H3BecTHO, Papuoreonesmaeckue cacTeMit IpefHa3HadeHAN I8 BHLIM 06pa-
80M [NIA OUDeneleHms MEeCTOHONOMKEHMN ADMKYNXcA obbekron, Ta-
KuMR 00BEKTAMN B reofledmuecKoit mpaKimke MOryT OHTL: caMouer,
BHOONHROMUl aspoforocreMiy, cyaHo, OPOU3BOmsAmmee Irupporpadm-
9eCKRYI0 CBheMKY. Panmoreogeamueckne cMCTEMH MAPOKO DPHMEHAIOTCA
TalKe OpA reoPmA3uMYecKHX pa3sefkax ¢ CAMOICTOB M cyjoB. Papmo-
reof[93n9decKkne cncreMu, DIono6HO paJAHOHABATAHUOHAHIM CHCTEMaM
BO3AYMHOA A MOPCKOA HABATAIMI, N03BOJAIOT ONPENSNATL MECTONONO-
sKeAne o6bCKTOB, HO OTIH-
9a10TcA OT AHX GoJsiee Buico-
KO# TOTHOCTBIO, MeHbLIUAM
pecoM n rafapnTaMm m wo-

TpebnaeMoit smeprueii.
Panuoreopeaiiueckne cn-

N M’ CTOMKI pa3ingaT 00 DHAY

’ / H3MEPAEGMHX HMIl BeJlHYHH,

7 OUpENeAANIIAX MeCTOmON0-

’, Z aedne. Taknmu BeJdaAHAMA,

OIpeneNAIIEMA 0J0)KEHAO

o0beKTa Ha  OOBEDXHOCTH
7z 8eMJN, ABAAWTCA: [Ba pac-
CTOAIHA OT JBYX HBBECTHRIX
A T T p o st o I re 1 5 OYHKTOD [0 OnpeﬂeJIHBMQFO,
ABe DasHOCTA PaCCTOAHMIA OT
- olpeyenAeMOro R0 Tpex aa-
ODALIEHX OYHKTOB.

Tlpu oopepelleHnn me-
CTOIONIOYKEANA O0BeKTa, Ha-
XOIAMEerocA  Haj 3eMJeit,
O{EMM  PpACCTOAHHEM  AB-
asetcA Bucora. Oma ompe-
felfAeTcA HAame Bcero mpa
noMOmA  PagHOBLICOTOMEpA.
Ecan e gpyrae BelAYUHH,
HeoOXonUMHEE [AA oUpeje-
JeHHA LONgKeHAA o0BeKTa
d onpejeliAeMEe CUCTeMOH,
€CTh pACCTOAHA® ero Ot
ABYX WBBECTHBIX OYHKTOB,
TO cClCTeMa Ha3hHBAETCHA Kpy-
rosoii. B aroM ciyuae monoykeAnme ofpelTa Miu ero TOYKH HARHpA
onpenenfeTcA nepecedeHHOM JBYX OKPYMHOCTeH ¢ menTpamMm B u3ne-
CTHHX MyAKTax A w B H ¢ paguycamm ry u ry (puc. II1.3.23).
Eciu npene6pedb a/IAOcoMfaAbROCTHI0 36MJIN A HOJNATATE € MApoM,
TO YKa3aHEHe OKpY¥HocTA OyayT cdepuUecKHMM, a €CIAH TOYHOCTh
N3MepeHHH W DPACCTOHHAA ry M r, M03BOAAIT, TO OHH MOIyT GHTH
OpAHATW nAockaMu. KooppEHATH o0BeKTa MM ero TOUKA Haampa
B BTHX cAydafx Moryr 6uTh HalineHH mo dopMydaM AJA BhIGACIEHHA
KOODAWHAT NMyHKTa, OupeielsemMoro juHeiiHoir saceuxol Ha ctepe miu
Ha LJIOCKOCTH.

Ecian nojyoykenne ofbeKTa 0OOpCAeafAeTCA NPH OOMOIIE H3MepeHHA
OByX pasHOCTell DACCTOHHEMEA r; — r, W fy — £, €r0 OT OYHKTOR A, B
m C, B (puc. III.3.24), To momxoxkeHne ero wJI TOUKH HAagupa oLpe-
pelseTca LuepecedeHHeM UBYX cepugecknx runepboda ¢ oxycamu
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B TouKax A, B n B, C, ecin npeHefpeds 3NAANCONTAIBHOCTRIO JeMin
n TolaraTh €e lIapoM, HJA NepecedeHmeM MIockux rumepbor, ecan
TOYHOCTh M3MEePeHER U PAacCTOAHHA r1, ry H ry HO3BOMAIT HpeEebpeyn
chepaubocTrio 3emam. Taxme CHCTEMAl HaBLIBAIOT DA3HOCTHEIMM HAW
runepbonmiecxumn. HooprumaTthl ofbexTa Mam ero TOIKM HajgApa
B 9TOM CJIyIae HaXOAAT M3 pedlennsA 3anagsh $aaoBoro 3oHAa.
Papuoreoyeandeckue cucTemid OOLIMAO MO3BOAAKT HMBMEPATH Ne
CaMH DAcCTOANUA ry U r, WIW PA3HOCTH PACCTOSMBNH ry — ro, W rg — Iy,

Puc. I111.3.24

a Ax Opupamenms Ar,=r —r,, Ar,=r;—r, B Ar,=
= (rp —r3) — (ry —ra)y, Argo= (r3 —r3) — (r3g —ry), cooTBer-
cTBYIOIYie HepeMemeHHI0 00BeKTa H3 IIYHKTa M ¢ N3BeCTHEIMH KOOP-
nMHATAMM B OYHEKT M’ ¢ HenmapecTHHIME KoopauRaTamMu (cM. pec. 111.3.23,
111.3.24). HeoOxomumuie pias onpepeneHAs KoOpPOAHAT OyHExkTa M’
PaccTOAHNA MIA PasHOCTH paccTOAHNII HaxomaT Do (dopmyinam

rp=ri+Ary,  ry=ro+4Ar,,
ri—ra=ri—ro+Ar g, rg—rp=rg—ry+4A4rgs.

Hamepenne paccTonHmd, HX OpupameBHil uAW U3MEHeHWA pas-
HocTell paccTonHME MOTYT GHITH BHOOAHEHH AMOYJAbCHEM HAN (Pa30BHEM
meTooM. B BaBmcmMOCTH OT METOOa USMEPEHMs PACCTOAHMAN HAM pas-
HOCTeH pacCTOAHAE CHCTOME MOLYT OMTL AMOY/ILCERIMA HIN $GasoBhIMH.

PaboTa paguoreoJesndecKOil CucTeMhl UPH oOpefeleHHN NOJI0Ke-
HHEA JBIGKYmerocs o6seKTa, HanmpaMep aapo&woannapafra HA CaMOJeTe
opa aspofioTOCHeMKe, CBABMBAeTCA M CHHXPOHMSAPYeTcA ¢ paboroi
LKPYrEX YCTDOIiCTB, HampuMep 3aTBOpa, TaK, 4To0n perAcTpHpyeMHo
CACTeMOR BenHTHEBI, ONpeAe]AIONyMe HOJ0KeHNe 06BeKTa, OTHOCHINCE
K MOMeHTY cpabaThBanmma Apyrax yerpoificTB (B OpHMBeAeIHOM MpH-
Mepe — K MOMENTY sKcmosmuum adpodoroammapaTa). Ecam sra cum-
XpoHMBANUA HeNOJHAH, TO H3 cOeHaNbHHX UCCIAeJOBAHUN OIpenelAloT
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MONPABKA, HO3BOJAIOMES MOAYIATE KOOPAWHATH OOBEKTA B MOMEHT
tpabaTHBaHNA COOTBETCTBYIOIIAX YCTPOMCTS.

B Ttabn. I11.3.3 npuBefentl OCHOBALIe XAPAKTEPHCTAKH (a30BHX
B HMNYILCHKX DagHOTreoe3adIeCKnX, a TAKKe HOKOTODHX PaJHOmMaBH-
TAUMOHHKNX CHCTEM, MCIOJb3VeMHX [JIA Te0ode3ndeCKAX MecTOOmpe/ele-
uni, a B Ta6a. 111.3.4 — HeKOTOpHe XapaKTEPHCTAKKM YIBTPAKOPOTKO-
BOJTHOBHIX pPaAAOTeOfe3NYeCKHX CHCTeM, PaspafOTAHHHX Ha OCHOBe
re0fe3nIecKOr0 pafnogaabHOMEpa.

I11.3.13. Papguoreogeanvyeckan cactema «Ilouck»

Tunepbonandeckasn paAmROreOe3NIecKast CHCTeMa «Tonck»
(pamc. II1.3.25) cocrout w3 cranuui: ABYX GokoBux I m 3 GasmcHEX
crannu#t ® mnenTpannmoit 2 6a3WCHON CTAHNUH, PETPaHCIALMOEHON
CTaHURE 4, YCTAHABINBAEMHKX B HYHKTAX C H3BECTHHIMH KOODIHHATAMM,

7 f1*4Fs

£, 1At E

7y 1z

Pue. II1.3.25

n npHeMEOd craEuuu — $asoROTO B0HAA S5, YCTAHABINDAEMOTO Ha
o0LeKTe, MOJOMKeHHe KOTOpOro onpepensercA. Cucrema paboraer
crepyromuM o6pasoM. llenrpansran 0asmCHAA CTAHIMA 2 [OTIEP eMEHHO
¢ gactoToif 4—8 pas B cekynay m3aydaeT KoaebaHHA ABYX PA3HHX
gacToT — fy = 2280 T (A, =~ 136 M) u f, = 2300 Ty (A, ~ 130 m).
Boxopule 6a3mciiie cTaRNEA ! u § HempEpHBHO H3AYIal0T KoJgebanmA
5acToT fy - Af, m f, + Af,, The Afy = 460 T m Af, = 660 I'm,
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Jlpa npueMHAKA peTpaHCAAAOEHEOR CTAHIAM OPHUHMMAKT KoJebaHus
qactoT fy m f, + Af, u f, B f, + Af,, Manygaemule neETpanLHOMH Gaane-
noi cTaHume#t A COOTBETCTBeHHHMA GOKOBEIMH. B cmecuTensx npmem-
HMKOB 3TOM cTaBUma ¢uahTpamMu P BRJeNAIOTCA KONAeOAHMA TaCTOT Af,
u Af,. KoseGaBuAMA 9THX TACTOT, B COOTBETCTBMM ¢ TaKkToM paloTh
HeHTpaabAOil GaancHo# craumpm, MOAYJAUPYIOTCH 0O AMIVIMTYHe KOJe-
OaHHA NepefaTINKa pPeTPAHCAANWOHRON cTamiyin, pa6oTalomero ma
qacrote f = 2700 xTu. KoneGammm ueRTpampHON Ga3mCHOE cTammmn
u Gan3Kde BM DO 9acrore KoMeGannA GOKOBHIX CTAHUMH NPHMANMAIOTCA
ABYMA COOTRETCTBEHAHMM NPHOMEVKaMH ¢asoBoro 3omfa. Tpetmit upm-
eMHAK 30AJA NpUNAMAaeT KOJeGaHHA peTPaHCAALMOHHOH CTAHDHM.
B peaynpTare cMemenus kodeOaumii [pyX pa3HbIX 9aCTOT HA PHEXOJAX

Puo. TI1.3.28

MepBOr0 M BTOPOrO MPUEMHUKOB 30HAA 06paayoTcda KoneSanma pasHo-
CTHHX dYacToT Af; m Af,, KOTODHe BHEIAKNTCA COOTBETCTBOHBLMH
duantpamr @, B peaynnTaTe aMINIATYAHOTO NETOKTHPOBAHUA HA BH-
XOfe Tperbero NpHeMHWKA OGpasyoTefl TaksKe KoJeOaRHA sacToT Af,
u Af,, KOTOpLIie pagjiensmorcs Tawke duasrpama @. C srxoaa PuapTpon
9TA KONeGauMA NOCTYNAKT I COOTBOTCTBYIOIHE KaHAIL! PasomeTpa PM,
a ¢ Hero B perncrparop $asoBnx nukiaoB, B mem cooTBeTcTByHOmme
pasxoctH (a3 kosebammi wactor Af; M Af, mpeofpasyloTea B paccTo-
AIHAA MEeMAY JBYMA HAKJIOHHHMM JMEHAMEA Ha ¢azorpamme
(puc. 111.3.26). Paccroanne MexAy CMeHOR Napoil HAKIORHKX JUHHI
cooTBeTcTBYeT OmHOMY (fasoBomy umkay. Ha daszorpamme moryr Gmre
OTMETOHHKI HAYAN0 M KOHEL MADPMIPYTa, COOTBETCTBYIOMOro mepeseme-
Hmo ¢a3zoporo 3ouga u3 myEkTa M B nyakr M’ (cm. pmc. 111.3.24).
CoOTBeTCTBYIOMIee STOMY NepeMeNeAuio NpupalleHHe Pa3HOCTH Ppac-
CTOAHOH 10 MepPBOMY KaHAJIY PaBHO

(ri =) — (ry—ra) = by Ay + S22 [0 —rD —(p =]

31ech k1=?2--—uena omEoro $asoBoro LUKAa B JEOeHHOHE Mepe,
1 :

vV — CKOpPOCTH pacupOCTPaHeHHA pAAROBOJIE B BO3fAyXe BO BpeMA
uaMepeHuil, Ap, — wmcino $as3oBHX UMKIOB, COOTBETCTBYIOIIee Iepe-
Memeruio ¢dasonsoro sonpa us M B M', Ae, = 2rn Af,, ©, = 2uf,.
Llena $asoBoro yyKIa BHUYMCIAAETCA OO NMpPHBefeHHOH dopmyne ¢ moj-
XONAIIAM AAA CPefHMX MTeOPONOTHYECKHX YCIOBMIT u paifoma paor
BIIaYeHHEM U WM ONpeJeJsAercsi SKCNePAMEHTAJBIO MyTeM nepeMeIne-
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nun $asonoro soEja B3 OHOrO M3BecTHOI0 DYHKTa B Apyroii. Bropoi
9/leH B OPapoii 1acTi PABEHCTBA — HONPAEKa 32 NOJOMKEHNC PeTPaH can-
unoHnoH craHnmd. Ilpnpamenme pasnocTH paccTOAHHME UG BTOpOMY
KaHaJXy paBuo

Awg
W,

2

(ra—rg)—(rg—ra)=ky AP - [(p" —73) —(p—r3)).
3mecs  ky, Ag,, Aw, n ©, — yHKasanmee Bulile, HO OTHOC/INUECHA
KO BTOPOMY KAHAJNY, BEJUTIHLI.

IT1.3.14. Camoxeruniit pagunonaasmomep (PIIC)

Iipyropan papnoreogeamaccran cincreMa PIOC npemuasnasena ann
onpefenenna KOOPDAHHAT WUEHTPOB COIMMKOB Ophn  a3podoTOCHEMKe.
Oma tocronT A3 OXHOH BeAymeil II TPeX BefOMHX CTAHLNH, H3 KOTOPLIX
OXHOBpeMeHHO B paboTe y9acTBYIOT Ate. Befymas CTaHOHA MOMEMIAETCA
Ha CaMoneTe, ABe BEJOMEE — B MYHKTAX C H3BECTHLIMU KOOpAUIATAMH.

CrcTeMOll H3MePAIOTCA ABA HAKJIONIBX PACCTOAUNA OT MOJARIKHOR
O ABYX HaseMHHX cTanumd. Ilpnomnn paboTH ka)kaoi Maph crannmi,
obpasoBaHHOK Beymell A DeOMOM CTaHT(MAMI CACTeMbl, GIH30K K NPHH-
oAy pafoTH CTaHOUE reojesngecKoro pafmojaabaoMepa. B OTIWTHe
0T ImOCHeTHCrO, ONHAKO,. JJA 00pasopallEA CHTHAJOB HCUOJIL30BAIA
He JaCTOTHAA, & aMIUINTYTHAA MOAYJAAUEA Hecymux xojxebammii.

CuncreMa obecmeunBaeT He0OXOANMYI0O OpPH a’podOTOCHEMKE CKO-
POCTE PErHCTPALAH Pe3y/ILTATOD M3MEPCIHH, HX OJHO3HAUHOCTE I OfIHO-
BPEMEHNO0e U3MepeHNe pacCTOAHUH OT caMONeTHOR -0 [ADyX HJIH
TPeX Ha3eMHAKIX CTAHIWH.

Opwa kamaa cucTeMwn paforaer caemylommuM ofpasom,

NeporgaTank camodeTHOH CTAHOMM H3JAYTaeT IMeKTPOMArHUTHHIO
konebamma wacror ~ 1,2 TT'm, MOAYJIUPOBAHHEIC OO AMIVIATYAE B~
COKOCTAGMABHHMEA KonebaHuAMH MeTpuIecKOl SacToTH, HaaemHAana
CTAHIHA TAK)Ke H3AYIaeT KoJeOaHHA TOTO HKe [Nana3oHa, MOLYTAPOBaH-
HE® 0 aMNJUTYAe KodeGanmAME CTaGHALHOA MaCTOTH, OTIMIAIOMEHCA
OT MOTPHIOCKOH HacTOTH Ha ~ 1,5 kKI'y, YacToTw mecymux xojebaHni
COOTBEeTCTBYIOIIAX Nap CTARUME PA3NAYaIOTCA HA BeJUYNAY mabpalHoi
npoMe;KyTOTHONl uwacToTH, HoxeGanmp caMmOJNeTHOH CTAHOHA LPNHH-
MAalOTCHA HA3eMHOHR CTAHOWeH H CMEITABAKTCA C KoJueOaHuAMA nocaeaei.
B peayarTtaTe B meii 06pasyloTca KojdeGaHAA OPOMEKYTOUHOH HACTOTH,
MOAYJINPOBAHERIe 0O aMIIuUTYAe KoJde0aEMAMH, HatTOTa KOTOPHX
~ 1,5 KI'n. Ilocne merexTHpOBAMMA KOJeOanAHd MPOMEIKYTOYHOH da-
CTOTH M3 CAEYCOMAANLHKX KojJebamui gacToTH ~ 1,5 K['y oGpasyrores
uMOyabel, IlocnemEmEMH TakiKe MOXYIHPYOTCA Hecymmpe kKojaeGaHus
BefOMOHR cTanuun, B peayiabTaTe Nocieadue OKA3LIBAIOTCA MOAYJIHpO-
BAHAEIME [0 aMOJTATYAe® [Ba*XAR CHIYCOHAAJBHO W HMITYJIBCAMH..
Konebagma, magydyemHBI® BTOH CTAHIHEHd, UPUMHUMAIOTCA CAMOJIETHOMR
CTANLMed O BMECTe ¢ MOAYJIHPOBAHHEIMH KOIeBaHMAMHE mocaefHeil
OOCTYmalT B CMeCHTeNlb. B HOCHeAHUME OOCTYHAIOT TaKXKe Kojaebammsa
OT BTOpOif HaseMuo# cTannuA. YacTOTH HeCYmMuX KoJebaHmA HaseMIKX
CTaHOR BHIOpanmsl Tax, 970 Ha BHIXOfe cMecHTe s o0paaylorca rojeba-
WA ABYX PAa3JIHYERIX OPOMEKYTOYHEIX YaCTOT. DTH KojeGaHmA ycHmau-
BAIOTCH B ABYX KaHalaX YCHAATeAA H pAeTeKTHpylorca. Ha BHXoge
KajKIOT0 JeTeKTOpa HONYYAlOTCA ABA CHIHANA: CHAYCOMJANBHHI ¢ da-
croroif ~ 1,5 KI'm ¥ UMOYJABCHWE — ¢ 9acTOTOH  CiaeOBaHHA

514



~ 1500 mMo/cex. PazmocTe a3 COOTBETCTBE@HO MMUYJLCA M CHIYCO-
MAAALHOTO KoMebaHIA ompefe/faeT BpeMa npoGera MeKTPOMATHATHRIMMA
ronefauusMn Tyna @ OOpaTHO PAcCTOAHMA OT OJHOHM K3 Ha3eMHMX
0 CaMOJIeTHOM CTAIMIIMMA, .
Jaa u3aMepeHNA BpeMeln, COOTBeTCTBYOMEIO H3MCPAEMOMY pac-
CTOAHMIO, B CaMOJETHOM PpafgMOJAILEOMEepPe NpHMEHeHa JJeKTPOIHO-
JygeBas TpyOKa ¢ Kgymeil anHeliHOH passepTioii. Jlaa aToro cuuyco-
OoaNbHEIE KoJeGanmA Ka)(Ioro KaHAaJa npeoGpa3yloTcid B MMOYJALCL,
KOTOpHe HOJAIOTCA K dAEKTPOJY, YNPABIAIOMEMY APKOCTLIO JEKTPOI-
HOro iayda. J0 NOABIEHHA HA 3TOM JIOKTPOJ® MMOYAbCA OT CHHYCO-
HOaJAbHLIX KojaeGammit TpyOka 3amepTa. B MoMeRT mocTymiienmMs WM-
OyabCca OHA OTHHPAETCA M Ha dKpaue obpasyerca CBeTAMAsACA TOWKa.
Ilepmon, pa3pepTHY HeMIOTO $Oibiie MEPHOAA CAEROBAHMA IMIYJbCOB.

1 -
f oy 2'7 7
2 vy /] /2
o {/W&r ,Ho/
ALy B <k
£ ) — \

Puo. II1.8.27

IToatoMy ma pmpyromM Kpaw TpyOkm ofpaayeTca BPTOpaR CBeTAMAACH
To9Ka. VIMOYABCHHE CHTHAN BefOMOi CTaROmE 00pasyeT CBETAIIYIOCA
TOUIY, HONOMK@HEE KOTOPOH MemMeTCA OpH H3MEHOHHN PacCTOAHUH
MEMCIY CAMONETHOH M Ha3eMHOU craEuuAMu, IIpr paGoTe cucTeME dKpan
TpyOKH NpOEKTHpYeTCA Ha [BMKYIYIOCH ¢GoTorpaduiecKyld IIEHKY.
Ha nocniegaedi 0T ABYX HemoABWKNEIX CBeTAIMXCA TOTeK o0pas3yloTcH
n3o0pasienna ABYX DApaiIeJbHHX OPAMMX JAHAR Ia KpaAx IJIOHKH,
a OT [NepeMemAKINEHCA TOUKA — H300paskenme HAKJIOHHOH JUITH
meskay Humn (pue. [11.3.27).

Paccroanme MesRNY mapasTeJbHbBIME JHHUAMA ONpeAeNsAeT MacuTad
mMKajakl MHEAEKaTOpa. IIpM CKOpPOCTM  paclHpOCTPaHeHHA  pajio-
Boatm 299 965 KM/cex B uaMepdAeMBIX paccroaHmAx OH papen 100 m.
Nagncatop obecmedmpaeT permcTpamiio paccTOAHuiE [0 ABYX H Tpex
mazemAanx cranumii. [IpE pByx maseMHBIX craHUHAX ma KpaHe obpa-
3YJOTCA TPH HENOABMHHEE CBETAMMECA TOUKH, a A PeCHCTpOrpamMme —
COOTDETCTRCHHO TPH NAapalIefdBIHC JUINNA: 0J8a Y OfiHoro u ase Gaus-
KM@ APYT K ApYry Y APYroro ee xpas.

LA ogmoanaunoro ompepenedns paccroamna ao 10 kM ma camo-
MeTHOIT 1T Ha3eMI KX CTANIHAX EMEKTCA IO j(Ba KBapLeBLIX TeHepaTopa,
KOJNeGaHUAMA KOTOPHX MOTYT MOJYAMPOBaTLCA Iecymue KojaeGaHms.
JacToT oTHX MOAYIAPYOmMuX KoJebanuil TAKOBH, YTO IO3IBOJAIOT
YCTAOBHUTH YMCJO IKHJIOMETPOnD I COTeHE MeTpPOB B U3MepHeMOM paccTo-
sEuY. JIJIA ACKAMYeHAA H3 pe3y/bTaTa MaMePeHHH NOTPemIOCTH H3-3a
3a/lePI KU II ucKaskenwil asw B anmapaType CTaUIONd Ha Ha3eMHEIX
CTAHMMAX HMeeTCA YeTBEPTLIA KBapleBHH TeHepaTop, MACTOTA KOTOPOIO
00pa3yeT ¢ OCHOBIIOH METpHYECKOH 9aCTOTOH MOJYAAIUM CAMOJETIION
CTAHI[HM Pa3HOCTh, PABHYK IO aGCONIOTIION BeJHYNNE PAIHOCTH OCHOR-
HOY HWACTOTH M 9aCTOTH MOAYJNALHHM MepDOr0 TeHepaToOpa HadeMHOH
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CTAaHNAM, HO TPOTUBONOJNOMEYIO oif 0o 3RaKy. PaGora Mopyanpyomuax
reEepaTOPOB OPOMCXOJUT MO NPOrpaMMe, OUPEIENASMOR 3JIEKTPOHEEM
KOMMYTaTOpoM. MomeHT Hadajia paGOTH KOMMYTATOpa OmpenelfercH
pHeMENM HMOyascom. Ilepeknrovenmro 3acTOT MOOyaAuAR Ha ¢orTorpa-
(ruecko maenke COOTBETCTBYIOT paspHIBLI 3aIWCH, IO KOTODHM H OHpe-
AeJNASTCA HOMHO® paccTosnue. JAA NOAYIeHAA OTAMIMA H3MepHOMOro
pPacCTOAHHA OT M[eJOr0 HYHCIAA [RECATKOB KHJOMETPOB HeoOxopmmo
M3 H3MepeHHil HAa PermcTporpaMme UOAYTUTh WecTb eeamdnd O,, O,,
Oy, .. ., Og u n0 dopMynam

—_ 01
A= O 100,
— 01 02
B=— ( o —E) <100 opm 0,0,
uan
o 01 02
B= o 7)3_4.1)-100 npr  01< 0y,
(01 _0s 5
B—( Os 00).100 apn 0s>0s
amm .
B=(ﬁ__0_b+1>100 upr  04<0s
Oq O

BEMACTHATL 9ncaa 4, B a B, 3arem H Tncay 4 meobxogmMo nocienona-
TJILHO CJI6BA HAUPABO MPHUUKCATL DAPPY AecATKoB gucea 5 u B. Iloay-
9eHHO® MACJIO AACT YKA3aHHOe OTJHYHe PACCTOAHHWA B METDaX OpPH BH-
OpaHHOf CKOPOCTH pacUPOCTPAHEHHA PALHOBOJH, HE HCIPABJeEHOe
83 BAMIOPFKKY CHIIAJOB M UCKayKeHHA (asul B nenax crannmit. [locaen-
HfA OONpaBKa BHIYHCIAAETCA MO Benwdunam O, Oz u Oy, TakKe moay-
93aeMEIM @0 permcTporpamme, no popmyne :

1[0, | 0
AH——2—(0—9+09—1) 100.

Oma npmmaeTcs K OONYIeHHOMY BHIDe YACAY ¢ OODATHEIM BHAKOM.
Yp@ero KecATKOD KOVIOMETPOB B H3MepfAeMOM PACCTOSHNM JOJIKHO OLITh
m3pecTHO. Ilopanok paBoT ¢ caMOJeTHHM pajAvOJaJBHOMEPOM Opu
aspodoTochemKe onncag B [7].

[. PAOMUOIEONE3NYECKNE H3IMEPEHHA

I11.3.15. Ocuonunie ceegennn o6 00padoTKe peaylibTATOD
panmoreonesH4ecKAx mnamepenuii

1. Honpaeru sa cxkopocmd u kpueusny nymu
Pacrpocmpanerus paduoson

Ilpa mCUOALIORAHFE TOTHHIX KPYTOBHIX DajaHOreOAesndicCKuXx CH-
CTeM NJsA CO3JAHMA OMOPHHIX TeONe3UYeCKHX ceTei NMOUpABKA B M3Me-
PEHHO® pAacCTOAHHe B8a CKOPOCTh DACHPOCTpAHEHH:A  PallHOBOJH
BETHECJAAETCA M0 GopMmyae

Ag=(Np— 0,5Ar1+N2+ . -~+Nn_1—{—0,5Nn )D' 10-8,

n
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3uecs n — 9mea0 TOYeK OT HAIEMHOH OO0 CaMOJeTHOH CTaMUME, pas-
6HEBAOMEX OYTh pafuOBOJH MeXAy HaMA Ha o — 1 oTpeawos, D —
M3MOPEeRHO0® pPACCTOAHNS, Np — MOAYJ]b NOKA3aTeNA UPeIOMIeHHA
PO3AYXa, COOTBETCTBYNIME pACCTOAHHIO, MOAYY9AeMOMY Hemocpex-
CTBEnHO @3 W3MepeHnd, N; — MOLYJb DOKA3aTe/IA NpeIOMJGRHA BO3-
jAYXa B cepefutie COOTBETCTBYIONEr0 OTpe3Ka UYTH PaXHOBOJH.
Tlocnenuuii  mu9AckAetc wo dopMyaaM

N(=N;+8N-Ki,

N; = Ag+AyHi+ A H} + AgHY + A HY, (111.3.3)

Ki=By+ ByH;+ By H} + By H} + By Hj, (111.3.4)

e ON = N — A, (111.3.5)
Nm=.40+N—';,ﬁ. (I11.3.6)

a8 N{ a K, suaatamorea no dopaynam (111.3.3) m (111.3.4).

IOna sucor o 9 kM A, = 330, A, = —48,000-10-3, 4, =
= 43,860.10-8, A, = —0,148-10-%, B, =1, B, = —0,381.10-3,
B, = 40,523.10-7, B, = —0,239.10-11,

HeoGxoanmule [aA BrUKCIeEAa N; BucoTH H; TOWex uyra pac-
POCTPaHeHHA PaIHOBOJH BHYHCAANTCA M0 Gopmyne

He+Hy

H,
HI=HH+ cD Dl_hRi+hp{v

rpe H, v H, — BHCOTH HAYAJNbHOT A KOHETHOR TOYEK NWHMAHE HAJ YPOB-
meM Mops; D; — paccrosmme or Toukm H, o TouKm i hp; & hy; —

f0NpPaBKHA B BLICOTY 3a KPHBA3HY 3eMJH M OYTH PaguoBOJIH.
hp;=Di(D—Dy)- 184109,
ko3 =05 ADay +ADGs ++ -+ + ADaty -y 40,5 ADay,

— 1 1 1
oy = n—1 [ADE-(n—i,S)-I-ADp—s(n—2_5).|....+
+aD 15+aD-105],
On-1 On

O =0y +-L AD,
P2

amens ()

1 1 1
= — 4 —4 s +—) AD,
on a1+(92+93+ +Pn)
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-9 )
—J=lAl+2A2H‘+ 3A3H?+ 4A4HE-|-

+ (B1-+ 2By H; + 3By HY + 4By H¥)] . 1070

Tar Kax AnA BeIACKenwna p; AeodxomaMo aMeTe [, a nan Bw-
wuchornaa H; aeobxogavo amatTeh p), TO BHAACHONHA X BEAYTCA NOCHe-
popaTensakMA opubnnkesuama. Tlpn suyacnenan {; B wepBoM Opn-
6nnmerun npmEEMalOT k, = 0. Yucno 109¢K n na OyTm pacnpocTpa-
fleARA PANAOBONH SABWCAT OT ANAHWL JAHHEA, OPEBHIMONAA MEIKAY e8
KOHOTHHMNA NYIKTAMH, XapakTepa UOACTRJAKIMEH NOBEPXHOCTH H TO-
p#30ETanRHOTO rpaguenta N, IIpE d3MepeBHR KOPOTKAX paccTOAmNAR
(<4 200 1©nm) Bag OgHOPOHOA NOBEpXHOCTHIO AOCTATOMHO OAHOTO Ompe-
neneana N¢ p TOWKe 0YTH pagmMOBOAR ¢ pHcoToi 600—1000 M oTROCH-
TeAbHO0 HalemMuoll cranunn. IIpn OpOXOMACGHERW paAMOBOJH HAjA FOpPH-
CTOli MECTHOCTBIO MJIH MEeCTHOCTHIO € PA3JIAYOHM XapaKTepoM
goBepXHOCTH N; Cnegyer oupelenATh 00 KpaltHeidi Mepe P OBYX TOWKax
£ Bucoramn 500—600 n 1000—1500 M man HaszemMHOH cTamnmeit,
Yucao Touer n moiker poxoxuts po 11. IIpm oromM ommbua b Av me
npesncur 2. D.10-6,

IMoupasxa sa KPUBHBHY OyTE PACUPOCTPAHEHAA PAJHOBOJH B YHa-
BAHEOM CIydYae BuUACAdeTcA n0 dopmyne

A= —0,5D(0,5a}+ o]+« - 4-0f_, 4 0,503),

llps mcnonbaoBaHER KpPYroBoidl pagmOreofedmIelKOE cncTeMm
AR nAaHOBOrO OGOCHOBaHEA A3pOiOTOCHOMKH UOOpABKAa Ba CKOPOCTH
pacnpocTpaHenMA BHYECAAeTCH N0 gopmyie

By={No = N —{ 5 01 (Ho— B, - Qa (3 +2HoH o+ H3) +
5 05 M3+ 3H2H, + 3, B3+ AR + [ 01 +5 s (Ho— HO+
5 00 GH3+4H,H,+ 30| De +

+ '11—0 ﬂ% Qs+ ‘%‘ Qa2 (H0+Hu)ﬂ Die? -‘-1—26- QSDOgO}} D.10-6.

3pels

Qu=A1+ BN, .
Q2= A2+ BAN,
Qs = A3 + B3N,
Qa=A3+ BgdN,
1 1 1
=3 (T-Ep_ ’
L =01+ 20:Hep+ 3Qs i,

Pep
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rae R — cpemgmit pagnyc KpuUBM3HH 3emun b paiiome pabor, Hop —
BHCOTa cpexHeld TOUKH pagHOayda,

H.+H D2
Hcp=_£-}2—_n—* 43 .

TlompaBKa 3a KPMBHAHY NYTH PACIKPOCTPAHGHMUA PAMUOBOJH MOKET
6rrs moacamTana no gopMyde

D3
P T D
24pcp
OmnbKa ompedefdeHMA IODPaBKE AV 0O UpABegennoi Qop-
MyiIe — /.00 990 PACCTOARHA.

2. Pedyryun u3Mepennozo paccmofRui Ha pefiepeny-3AAuncoud

o Paccrosmne S ma cpepe pagmyca R, MoKeT ORTH BHYMCJIGHO IO
pMyie ) .

. H1+H2 (Hg—Hﬂz D3
§=D——g—1D 5D T R,
e D — maMepenHoe paccromEue, H; wm H, — BHCOTH KOHOYHHX
TO9eK arHuUK HaJ chepoi.

IMompanka 3a mepexon oT paccroaHua S na cpepe K PaccTOAHHIO
HAa pedepern-sananconse S, pasHa ;

1 e’ \2 .
S_,—S =F 53 (7{:) cos? By cos? Al. 2
rue e/ — DTopoff sxchenTpucaTeT pedepenm-dnaunconga, B’ — mmpora
HaYaJpH0H Toukm gyra S, A, — ee azEMyT.

JIlns numwmil, HanpaBJeHABIX 10 Mepuuany upu B, = 55°, namuoit
s 100, 200, 300, 400 m 500 &M ara nompasxra cocrasaser 0,009, 0,072,
0,245, 0,580, 1,133 M. Ilpm pexykuuy paccroaHus Ha pedepeHn-aia-
JUMOCOMA MOR BHcoTamue H, m I, ciegyerT NOHHIMATh BLICOTH KOBIOB
JIAHAT HaJ TOCTeTHHM.

3. Pedyyuposanue paccmosnuii ¢ pegepeny-saauncouda
Ha naockocms € npoexyuu Iaycca-Kprozepa

Ecnin paccroanne MeRAY KONUAMHE JWHAOE na pedepeHn-dInnco-
uge S, T0o ee gnuHa d na maockoctn B nmpoexnuu I'aycca- Kplorepa

d=8+AS;-+AS;+AS;+ASy,
S

ASy=—— (v} +y1¥2-+¥3),
1 bR?n ( 1 1¥2 2

e

S
A52=m‘ (v v+ 302

b19



5 Y

2% gY

ASy= —

ASy=— Jnlm 3 2y (2—2y) 5,
BRE.

N2, =¢2cos? By, tm=1g B, Bm=%(31+32).

B, u B, - mMEPOTH KONLOB NNHWH, ), Y5, %1, £, — OPAHRATH A 86C-
nnaccH KOHOOB JEAWHN, R, — cpenmi paguyc KpMBASHN pedepenn-
SNANOCOHJA B TOUKe ¢ MUpPOTOl By, [Ipa § = 400 kM v cpepneit mupoTe
amEuE B = 55° AS, me apepocxomur 3 cm. Ilpm paccrosmmax, me
apesnmaomux 200 kM, MOKHO NOJKL30BaTheA dopmynoil

v Ay?
1= [‘+?1%+4Ten]-

e ym ="', (yy + ¥,), & Ay = y, — y,. IIpE aroM OOTPEMHOCTH
PeNYTIRPOBARHOTO PACCTOMHRA HO UPEB3OHTeT 2 CM.

4. Pedyyuposanue uampennb;a: pasrocmeii paccmoRrui
na cfepy uau pedepeniy-ansuncoud

PenynapoBaHHLIe Ha cfepy pasHOCTE PacCTOAHWUIL PABHE
S1—S89=D,—Dy+ 8 (D1 —Dy),
S3—S2=D3g—Dy+8 (D3 — Dy),

tae Dy — D, m D; — D, — paaHocTA paccTOARHH, 0OJydYeHHEe B3
HA3MepenHil, a

°(D1—02)=31;—m'l(5+32) Dy —(H+ Hy) D)+

\[H—Hp® _ H—HY 1
"’E[ 7 ) ]*243;“7? Dy,

1
3(D3—Dy) = R ((IT+ Hs) Do— (H 4 H3) D3] +

1 (H—Hy)*  (H—Hy)? 1 N3
+'§'[ D - Ds ]+ 24R$n (Dg Dg)

— OOOpaBKH, NepeBOiAmEe ux Aa chepy pagmyca Ry,

HeobxoanmEle AJNA BHYACAEHNs MONPaBOK paccroanma Dy, D,,
D, 4 BHCOTYy H mocTaTouno spaTh npubauiento, Tak, HanpwMmep, Opd
H;=1mm, H= 6 kv upu omnGKe NOIPaBKN, He MpeBHMANMeH 1 M,
paccrosmnna D; = 200 kM maxo amath ¢ omalkoit 8—10 kM. G norpemr-
aocTeio ~ 0,1 M OpE yKasanmmMX pacCTOAHUAX peAYUHMPOBAHHLI® HA
cfiepy pasHOCTH pacCTOAHAX GyXyT COBOAJATH ¢ Pa3HOCTAMH pACCTO-
AUAHA, PeAyNUPOBAHHEIMH H8 DOBEPXHOCTH pedlopenI-3iiuncona.
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5. Pedyyuposanue pasnocmei paccmosnuti
¢ pefepeny-saauncouda ne naockocms
& npoeryun I'aycca-Kprozepa

Monpaska & (S, — S,) n 8 (S3 — S,) B mamepenntle pasmocTa
paccToAnni, 3a peJyKOmKw MX HA INIOCKOCTh B Tpoexknuu laycca-Kplo-
repa MOryr OuTh Bu9mHCIeHE 00 Popmytam

1

(S11yvh, a—Sz [y, @)

8(51—S2)= o
1

3 (83 —Sg) = —5— (Sa lyvls, a— S3 [y, 2),
6Rm

rne

lvylij=9} +viy; + 95
Ry — cpenunit pagmyc KpmpmEdEbl pedepORI-3IJIANCOARa D TOYKe
€O ¢peaded MmMAPOTOH paitoma. paboT, y, — Op/iUHATA OUWpemEIAEMOTO
ILYHKTa. :

Hame npn y, ~ 400 KM paccTOARNA S AUCTATOYHO BHATH € OmWAD-
Koit, me Goapmeir 1,5 KM.

6. Buiuucsenue RAOCKUT RPAMOYZOLLRLILT KOOPOUHAM NYHKMOS
no deym uIMEPEKHLIM PACCMOAHUAM

Ecayn 1©00panAnaTH M8BECTHWX OYHKTOB A u B PaBHH 4, Y4, Zg,
Up» @ KOOPAHHATH ONpefeNAeMOro OyHKTa C papHH g, Yo, TO

Zo—zy=pcoso,gthsina,pg,
zTo—zp=—qcosa,p+hsina,g,
Yo—Ya=Ppsinoa,p—hcosa,g,
YVo—Yp=—gsine,p—hcosa,p,

roe
p=ricos A=(r}—ri+4d?):2d,

g=rgco8s B=(—r}+r3+d2): 25,

h=Vri—pr=Vrj—a

A u B.— yrau tpeyronsruka ABC, a d — ganma cropoau AB.
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_ 7. ‘Botwucaenne xoopdunam nynxmos
no uaMepeHHBM JAURAM cmopoR cfiePuNeCKoz0 MPeyzoAdbHURA
Ecan chepnueckne KOOpAREATH UCXOAUBIX (YHKTOB. At hy @ Pa,
Ag, & OTHeceNHNe K NOBepXHOCTH CHOPH PACCTOANHA OT ONpENEJIAEMOTD
nyEkta P ;0 nyaktos A m B cooTBeTCTBeNHoO ry W r,, TO

sin @p =sin @ 4 608 ry -} €05 P4 sin ry cos (A 45 —A).

sinrysin A,p ) sinrysin Agp
Sln(A’P_)"A)=‘_W' s SilD (AB_A’P)=— _FO_SW"
hp=2rs+(p—ry)=2g—(Ap—2p)
rjge .
. sin (Ag —A
sin AAB=_(Si£r'|—SA)c°S(PB’
. sin (Ag—A 4
5'“A3A=TS'—)°°S‘PAv

¢0s § =sin @ 4 sin pg | cos 4 cos Py cos (Ap—Aa)

COS 79— 0871y €OS S
sin rqy sin §

__ 6087y —C03rsc08 S

cos A= , cosB= - -
sinry sin §

8. Bunuucaenue npocmpancméennwr Koopdunam obverma
no mpem usmepenNHsiM PACCMOARURM

Ecnn npocTpaBCTBeHHEEe KOOPRUBATL TPeX 3afaHHWX OYHKTOB A,
BrnCpabut z,, y,, 24, Ty Ugs 2y Ty Ygs 3¢+ & DPOCTPAHCTBOHHKIS,
KOODJARATH ONpefleNAcMOro nynKkTa P paBAH zp, Yp, Zp, TO

AI=$P—-3B =g1-|-h1 AZ,
Ay=yp—yp=4gs+he Az,

Az=zp—zg=(—N+VNe=—ML): M.

Buecn
.‘lcfl—!lAf‘z f Yae—YpoZa
=————, h=———
YT Twe—acva T Ta¥e—3cha
g = Tale—2ch _Zcta—%a%c
N Tayc—Tcha

1 1 '
'1='§(r?—’%+d¥2)v /2=7(r;"—-r§+d%u), M=1+4hi+h,
N=gih1+gohs, L=g}+ei—ri,
ry=AP, rg=BP, ra=CP, dj3=AB, dyy=AC.

KooTpous:
Az2 4 Ay24-Az2=ri,
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9. Pewenue sadawu & aonda na n cmu

6 npoexyuu I'aycca-Kprozepa no memody npubauncenui

Npu6amxenarle nNpAMOYTOJAbHEE KOOPIMHATH OLNpeeNfA6MOro
NYEKTa MOTYT 6LITh mOJydensl N0 rHNepSoanTecKnm P MOMOMIN [JIaH-
weTa ¢ rmiepGoamdeckoii ceTkod. ECIA BTM KOOPAMHATH Ip, H Yp.,

TO KOOPAHNATH ONpefeNsAeMOro MYyAKTa B KamAaoM Opubamxenmn BH-
JHCAAITCA 00 PopMynaM

$P=1p,+61- Vp =l/p'+6!/-

5z — drqng—drany By = 8romy —brym,
Mmify — MRy ' MmyiRg —Mahy '

dry=(r1—rg)—(ri—rs), Ora=(ra—ro)—(ra—ri),
my=C08%, p,—COSUgp,, My=C08Unp, —COSUppy,
ny=sina,p,—sindgp.,, nrg=—sind p, —sinagp..

Pacetosumna rf, ry, 73 ¥ KAPEKUHOHHKS YIJH o, pr Bppr Holgps
HAXOfAT pemeHmeM OOpaTHOI reofesiiecKoll safaTy Mo, OpPHOIEMEH -
MM KOOpJHWHATAM OLpeAeaseMOr0 NYsKTa W KOOpAMHAaTaM Gasmeummx

oyaxtos A, B m C.
10. Pewenue aadaxu gasosozo sonda na cgepe

Cdepageckne xoopxmHaTH OOpemeaseMoro nyaxra P (puc, 111,3,28)
MOTYT OHTH REMHCIACHH 10 JOpMYaM

sin @, =sin @z €08 ra - cos @p sin ry cos i,

sinr, sin P
22300

Sin A’ —x —_ ,
( P B) cosSpp
hp=tp-t(tp—Ag)
tgro= Qs (r1 —rs) —c08 Sy €08 (r3—rg) —¢08 Sy

= Sin 5, €08 @1+ 81N (r1—r3)  ©iD Sz C0S 3+ SI0 (rg—ra) °
- P1=Pp—P1, P2=P2—B,
sin (B+8)=~— Tf;_ cos §,

P Cos(ri—rs)—c0s 8
tgd=+ m' T coS (rg —rg) —co8 Sp '

l=xsin (rg—ry) —sin (ry—rs),
m =¥ sin Sy sin By —sin Sy sin By,
n=gxsin S cos fz —sin §; cos f;.
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Puc. II1.3.29
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% Pwo. 111.3.30
3
5 .

764°

120°

I11.3.16. IIpensblunciesde TOIHOCTH
pagHoreonesaYeCKux  onpeneleHnii

Cpenrnan KBagpaTHdecKkaa OmuOKa OOpPejedeHHA IOJOMKEHHMA
OYOKTA KPYroBoi# pajnOTeofesmdecKodl cmcTemoi MokerT OHTH paccHm-
TaHA 00 dopMyne
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Ime m — CpefHAA KBajpaTHieckad omubka M3IMepeRNA paccTOANRil,
4 @ — Yroi, IOK KOTOPHM M3 ONpelelAeMOI0 .IIYHKTA BHOeH 6asmc
encremMn. Ha pme. 111.3.29 npoBefileHH OKPY/XEOCTA PaBHHX OIM@GOI
onpefielleEMA MeCTONOJIOKeHMi, coOTBeTcTBylomme 1,5m, 2m, 3m,
4m, 5m. :

Cpemnan kBamparTmdeckas OmHOKa oOmpefelenHA NOJOMKeHna
TYHKTa WPH NOMOIM THICPGOINIecKON CHCTeME MoOeT GHITh paccdn-
Tara oo gopmyne

m

M:2

o
cosec —1:2’:—(12 V cosec? % + cosec? -02i ,

TAe m — cpellHAA KBafpaTmieckad omnlKa M3MepeHMA pasHOCTel
paccToaHdi OT 6A3MCHEIX CcTaHOUE O ONpejeldeMOr0 NYRKTa, a,
HQ, — YTJIH, O KOTOPHMY BUHL Ga3HCK CACTOME! 13 ONPeedeMOro
nyakra. Cymma yrmoe GepeTcA NpW BHYACAeRAR OMHGOK MONOMKenud
oynKroB B ofaactax I m 11, a X pasHEOCTE — ANA BLITUCAOENA omubox
nojoxeauss Todek B oOb6mactax III m IV (cm. pme, I11.3.24). Ha
prc. 111.3.30 npwBegenn Kpueke ommOoKk, paBEMX 2m, 3m, 5m pas
CHCTeMH ¢ paPENME Oasncamm, ofpasyromumz yrasi 60, 120 u 180°,

I11.3.17. Hamepenne Goablunx paccToaHuil
METO[[0M MEePeceICHAs CTBOpa JIHHHE

IIpm nmoMomu KPYTOBHX PAfHOTEONE3HY6CKAX CHCTeM MOMKeT OHTH
WIMEPeHO PACCTOAHME MEKAY ABYMA HYHKTaMu. JIJA 8TOT0 HA caMoOJeTe
pasMemaeTcA BeflyIasd CTAHOAA CHCTEMH, a B NYHKTax, paccToAmnme
MEKY KOTOPHMHA OIPEREIAIOT, MOMEMAl0T BeioMEle cTaRlimN. Bo Bpema
noJera CaMOJeTa B HANpabBleHHA, IMepeceKajomeM M3MepAeMYyIo
amamo (puc. 111.3.31), BO6anzn geEUH, 9epe3 OMMHAKOBEe MHTOPBaNH
BpeMeHM M3MepATCHA PACCTOARMA §; U S, A0 Ha3eMALIX CTannmi, a sa-
TeM ONpefeNseTCd MHAAMAJLHAA CYMMA HAKJIOHHHX AaJbHOCTeH (s, -
-+ $3)min, COOTBETCTBYOIAA HOJIO;KEHHIO CaMOJieTa B CTBOP® Hameps-
emoit juamu. Eciu Gamkaiimemy K CTBOPY. NOJIOKERMIO CaMoOJeTa
MpHCBORTh HOMep 0, a Apyrde ero MONOYKeHHA A0 CTBOpa 0003HauNTH
uomepamm —1, —2, . . . —(n — 1), —nr, a nOCHe mepeceYen na CTBOPA—
cooTpercTBenno momepamn -1, +2, ... +(n — 1), +nr, TO

qz
(s1-+s2)min == !

rae

p= P14 (51+$2)0s

a4 p,, ¢ U r IaXOJAT HA OCHOBAHNZ ypaBHeAWH DOIpaBor

p1—ng ~+ n2r +1l.n =v_y
p—(r—1) g4 (n—1)2r +l—(n—1)=v-(n—1)
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P1—9 +r +ila  =vqy
P =Plo
Pntq +r +la =vy

nt@E—Dget+(n—12r+lny =va,y
n+ ng--n?r +ln =Vn.
Honywaem-le H3 HAX OOpMaJNibHLIe ypanaennn AMeIOT BHL
{aa] py +[acjr+[al]=0
Bblg+  +[bl]=0
lac] py +[ee] r+[et]=0.

g
A 8z

M

Pme. 111.3.31

Pemenne 5TRX HOpMaAbIHX ypabHenRnk Jaer
__leellati—[bt] [c!]
Pr= "0z [aa] [cc] '
_ 1ol
(2

[aa] fel) — [bb] [al]
(612 (aa] [cc] *

q=

Ecnn p o6paboTky He BOmIO mamepenne & KAKEM-TRG0 HOMEpPOM
(manpnmep, —15), To npu Dpamemenmu mpEBeAennKX QOPMYN He cie-
AYeT MCOOJEB30BATH pe3ayABTAT H3MePeHHA ¢ CAMMOTPHYHKM IOMOpOM
(+15). Cpeamas xpappaTtHiecras OmMnOKa MAAAMAJBHOH CYMMH aib-
BOCTeil BuTACAACTCA DO dopmyire

_ 3 V ]
=TV In—k—2)2n—k+ D)’

roe k — 4HCI0 OPONYINEemHbLIX CYMM.
Hocne ompefienenns (s; + $,)min EAXOAAT

s1, min = (51 -+ $2)min —92, 01 .

52, min = (51 52)min — 51, o1
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KOTOPH6e HCOPABJAIOT NOMPABKAMA 32 KPMBH3HY OYTH H CKOPOCTH pac-
IPOCTPAHGHHA pajuoBOJH cnocoGoM, yxasanummM B § I11.4.4, m. 2,

8 BaTeM PeyUHPYIOT HAa IIapOBYIO UJIH NIAHNCOUAANBHYIO HOBerHOCTb
OTHOCHAMOCTH,

CIIMCOXK JIMTEPATVPHL

1A, B. KonpapamkoB. JIeKTPOONTHICCKH® H PagdoOreo-
neau'lecmle mamepenna. M., «Hexgpa», 1972. 343 c.

3. MMamen R o b, Pagmo- um ceeroganbHOMepn. M.,
«Henpa» 1972, 301 c.

J.KR. JI. Iposopope, ® II. Hocxkos Pagmoreogesna.
M., «Henpa», 1973. 352 c.

4,10. . Byraes, 0. II. ’'puayx, B. A. fApo-
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