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Esrenvy KOHCTARI MHOBNY
Huozemuers -

VHY MO COUNANeCi

Nno NDemMoTy TypboreHeparopos

11 QPYI X INCKTDUYECAIX MALIAH,

A TaKxe B 0BNacTy HALEXHOCTH
BHICOKOBOLTHBIX MOLLHBIX
BNEKTROABUraTene 3NeKTPOCTaHUWH,
Pykosoaumn npon3BoLACTBEHHbLIMY
DEMOHTHBIMY yHaCTKamit H3 DRAE
orevecrseHHbIX n 3apybexHsix T3C.

E. K MHo3emMueB — agTop HECKOIbKX KHAM U BHEADEHHLIX 1300+
peTeHud, coasTop “CnpaBoYHMKa N0 PEMOHTY KPYNHbLIX 3NEeKTPO-
psuratenein” (1985 r ), aBToOp MHOMUX crartel, rocBAUEHHbIX
BOMPOCAM PEMOHTA, HAASXHOCTU U MoaepHu3aumu TypboreHe-
paToOpOB W APYrux 3nexTpuveckmx mawmmH. B HacTosiuiee Bpems
paboTaeT HavabLHWUKOM Yy4HacTka No PEMOHTY TypborerHepaTopos
v anexTpoobopynosanus B NP1 Poctosaxepro.

Boicokoe kavecTso pemoHTa
BHICOKOBOMLTHDBIX 3AEKTPOABUraTENen —
OCHOBA HAAEXHOW 3KCNyaTaum
3HepreTudekmx H6510K0B 3AeKTPOCTaHUMA



MpeavcnoBue

OKCnnyaTaMoHHas HaleXHOCTh IMEKTPOCTAHUMIA B 3HAYHMTEILHOMN
CTefnieHY 3aBUCHT OT PaGOTH BCTIOMOIaTe/IbHBIX MEXAHH3MOB, IPHBORAMH
KOTOPBIX SABJISIOTCS 3JIEKTPOABHIATENH. BHICOXOBONBTHRLIE NEKTPONBH-
Faresiy NPUBOJA OTBETCTBEHHLIX MEXAHH3MOB NIPHPaBHUBAIOTCH K OCHOB-
HOMY 0bopynoBaHuio. B 310l CBA3U K HUM NpeabssnnioTcs TpeboBanng -
HaJIeXXHOCTH, obecnieynpalolielt ux becnepeboitnyio pabory. ’

Ucxons 3 peanbHoii 3KoHoMuYecKo#i curyaiy B Poccuitckoit @ene-
paumn, B Gnixaiitiiee BpeMsi CEIYET OXMAATS OfpaHHYeHHbIH BBOA HO-
BbIX reHepHpymowmx MomHocTel. B 31oM ciyyae oGecrieyetine noTpebu-
Tenelt aneKTpruIeckois sHeprueii GyneT onpeaenaThes HaueXKHOCTHIO AcH-
CTBYIOLLCIO OOOPYAOBaHMA 3NEKTPOCTAHIMIA.

B Hacrosinee Bpems 060pyROBaHHE TEIUIOBHIX INCKTPOCTAHIIHH CyM-
MapHO§i MOILIHOCTHIO OKoNto 20 MiIH. KBT Bripaborano cpolt npoexTHbi
pecypc. K 2005 r. BripaGoraer -cpofi pecypc 55 mn. kBr. Ha A3C x
2005 r. oTpaGoTaeT CBOii NPOeKTHA# pecypc 06opynoBarue obueil Mou-
HoCThio 3,8 M. KB, B cnoxmsiueiics cHTYaluu 1 HaaexHo# paborsl
000pyIOBaHHS TEMIOBLIX, aTOMHLIX H THAPOIEKTPOCTAHUMIL ITepBOOYe-
peliHoe 3HaYeHMe NPUOOPETAET KaYeCTBO BHIMOMHEHHS PEMOHT.

O1CyTCTBHE NPOU3BOACTBEHHO-TEXHHYECKOM IMTEPATYPH 110 PEMOHTY
BHICOKOBO/IBTHBIX ACKTPOABHIATEIEH SNEKTPOCTaHLMH, a TaKoKe Heob-
XOAUMOCTD JONONHHTEIbHOI NTOATOTOBKY KBAIM(HUHPOBAHHOIO NEPCo-
Hana NoCAYXHAC NOBOAOM U1 HATIHCAHUSA ITOH KHUH. '



TNMABA NEPBAS

MnannpoBaHue n opraHn3auus PemMoHTa

1.1. NEPUOAUNYHOCTb U OBLEM PEMOHTA

B cooteetcTtBuy ¢ “IlpaBunamMu TexHHIECKOI IKCRyaTaLMH NEKTPH -
YecKux craHuui u cereit Poccuiickoit Mepepaumu” Ha 3MeKTPOCTAHUIUSAX
OPraHM30BAHO TexXHUueckoe obC/yXHBaHHEe, MNAHOBbIE PEMOHTHI M MO-
JIepPHU3ALIMS BLICOKOBOALTHBIX 3MeKTpoaBurateneil. O0beM TEXHHUECKOTO
00CNyXMBaHHUd M IIAHOBOIO PEMOHTA ONpeleasieTcsi HeoOXOAUMOCTBIO
noaaepXaHus UCMPaBHOIo ¥ paboTocnocoGHOro COCTOSHUSI 3TOTO 060pY-
JIOBAHHS C Y4ETOM €ro hakTHYeCKOro TeXHWUECKOro coctosinmns. Ha sce
BHIbl 060PYNOBAHNSA COCTABIAIOT NEPCHEKTUBHBIE (MSITUNCTHUE), TONOBbIE
¥ MECAYHbIE rpapuKu.

[MepronnyHOCTH, NPOAOIKHATENLHOCTD ¥ OOBEMBI BCEX BUIOB PEMOHTA
ycraHosieHn! “[1pasunamu opraHu3aiiii TEXHUYECKOTO OOCTYXNBAHHA U
peMOHTa O0OpYIOBaHMS, 30AHWH U COOPYXEHMI INEKTPOCTAHLIMI K ce-
Teil” ® HOPMATUBHO-TEXHWYECKUMU JOKYMEHTAMH Ha PEMOHT JIAHHOIO
" BUIa obopyRoBaHUs.

PeMOHT BLICOKOBOJIBTHBIX JIEKTPOABUraTeNel noapasnensercs Ha kKa-
NMUTAIBHBIHA, CPEAHUI U TEKYLLIK#T C BHINOTHEHHEM TEXHUYECKOTO KOHTPO-
Ji1 ¥ UCTbITaHKR. B nepwon kanumanvroeo pemorma 3neKTPORBHIATENb
pa3bupaioT HE3aBUCUMO OT €10 TEXHUYECKOTO COCTOSIHHS, OCMaTpUBAIoT,
BBITOIHSIOT U3MEPEHUSA Y UCTIBITAHUS, YCTPAHSIOT 00HapyXeHHbIE fledhek -
ThI, 3AMEHSAI0T U3HOHEHHBIE IETANIH U Y3JTbl, U3HOC WK PECYPC KOTOPbIX HE
obecneynBacT HAACKHOU paboThI B nocnenyiouMil MEXPEMOHTHBII nepu-
Ofl. DNEeKTPOABUIATEAL COOMPAIOT, PErylIUPYIOT ¥ HAaCTPauBaloOT €ro
3IEMEHTBI.

B nepuon cpedneeo pemonma BLINOARAIOT HACTHUHYIO Pa3bOpKY 3aeKT-
poaBUraTens U1 KOHTPOJISI COCTOSHUSA OTHCIBHBIX €10 ACTANEH WM Y3108,
a TaKXe YaCTUYHO 3aMEHSIOT ObICTPOU3HAILIMBAEMBIE IETANU. 3aTeM COOU-
paloT, PEryupYyIOT 1 HACTPAUBAIOT Y371k U CUCTEMBbI 3JIEKTPOINBHIATEISI.

Llenamu mexyuiezo pemonma ssBASETCsI KOHTPOJIL NOCTY R HBIX JUIS OCMOT-
pa aeTaneii ¥ y3N10B 31eKTpoaBUraTes 6e3 pasbopku, a TAaKXe BLINOIHeHUe
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OTACJILHBIX PAaBOT 110 YCTPAHCHUIO HE3HAUMTENBLHBIX Ne(DCKTOB, BLISIBACH-
HbIX B MPOLIECCE HKCILTYATARKH U OCMOTPA AEKTPOABUFATENSE.

HennaHoBbili peMOHT BLINOJHSIOT C LEILIO BOCCTAHORICHUS NOBPEX-
JACHIIOro y3ia B pe3yfbrate HENNaHOBOK OCTAHOBKH 3ACKTPOABUTATEAS B
cBAA3u ¢ o6HapyxeHueM gedekTa. B nepuon nposeaeHusi HENIAHOBOTO pe-
MOHTa KPOME KauecTsa paGoT GonblLoe 3HAYCHHE MMEET COKpallieHUe Bpe-
MEHM MPOCTOSt IACKTPOABUTATENSE B PEMOHTE.

PaboTbl 10 MOAEPHU3ALMHM BLINOIHAIOTCS B CPOKU NPOBEACHUA Kanu-
TANLHBIX PeMOHTOB. [1pH HEOGXOMMMOCTH BpeMs HPOCTOs 3NeKTPoaBUra-
TEjIsi B PEMOHTE B 3TOM CJIyuae MOXET ObiTh YBEIIMUEHO.

3aBOACKON PEMOHT — 3TO PEMOHT TPAHCIOPTABe/IbHOTO Y314 WK DJEK-
TponBuratens B cOope Ha PEMOHTHBIX NPEATNPUATUSX WIH PEMOHTHbIX 3a-
BOJAAX HA OCHOBE HPHUMEHEHWS TIepefOBOM TEXHONOTHHM W DA3BUTOM
crieLHau3aumu.

B npouecce aKcruyatauMn 3NEKTPOABUIATENS BLIMOAHSIOT TeXHUYe-
€Koe 06CayXuBaHuC, B 00BEM KOTOPOTO BXOASIT CBOEBPEMEHHAS 3aMEHA U
PEryJIMpPOBKa WETOK, 1IPOAYBKA, KOHTPOJIb KOHTAKTHBIX COEHUHEHUH U Ip.
B repuon xanuTansHbIX, CPEUHUX H TEKYIHX PEMOHTOB BbINOHAIOTCH TH-
fIOBbie periaMeHTUPOBAHHbie 00bEeMbl peMOHTHHIX pabGot. B mpouecce
OCMOTPA, TEXHUYECKOTO KOHTPOAA, UCHbITAHUH, AedekTaunyn TUIOBOH
00beM paboT nonaxen Obith ACMONHEH ¥ YToUuHCH. B 1iepuolt peMOHTA Bbl-
TIOJHSIIOT PabOThl 110 YCTPAHEHUIO BLIABACHHBIX MPU IKCIUIyaTaUUK ae-
(peKTOoB, BLINONHSIOT TPEGOBAHUS AUPEKTUBHBIX AOKYMEHTOB U MEPOTIpHSI-
THSI 110 YJIYYIUEHHIO TEXHHUKO-IKOHOMMYECKUX NOKa3aTeaeil, MOAepHU3a-
HWHY OTAEALHBIX Y3JI0B C YU€TOM MEPENOBOrO OMbiTa IKCINyaTaluu M
INEKTPOMALIMHOCTPOCHNS, HAMPABICHHDBIC Ha NOBLIIUEHKUE HANEXHOCTH,
YIYYLIEHMS! KAY4eCTBA PEMOHTA U NOKa3aTesieil peMOHTHONIPUTOAHOCTH.

[TepuoamyHOCTL KanMUTanbHOrO peMOHTA 3NEKTPOABHTaTeici 3aBUCHT
OT MECTHBIX yC108Hit. OOBINHO PEMOHT 3AEKTPOABUraTeAeH TPOU3BOIUTCS
OJHOBPEMEHHO C PEMOHTOM BCHIOMOTaTeIbHOro 00opyroBaHms Da0Ka (Ha-
coca uau seHTuAsttopa). CoBMELUEHUE CPOKOB TMPOBEAEHUSI PEMOHTOB
3MIEKTPOABUraTeNeit 1 MEXaHU3MOB Liefecoobpa3HO No YCAOBUAM CHUXeE-
HUA TPYAO3aTPaT Ha paboThl, CBA3AHHLIE C UEHTPOBKOH, NPOOHBIM TYCKOM
Nnoc/Ke OKOHIAHUA PEMOHTA, NOATOTOBKOH pabouero Mecta ofiepaTUBHLIM
NEPCOHANIOM U T.M.

KanutansHplit peMOHT BHOBb BBENCHHbBIX B IKCIUIYATaLMIO DIEKTPO-
JIBHTATENCH OTBETCTBEHHBIX MEXAHU3MOB C BLIBOAOM POTOPA NG PELICHUIO
TEXHUHECKOTO PYKOBONUTENSA INEKTPOCTAHIIMU MOXET ObITh BLINOJIHEH Ye-
pe3 8000 u paboThl noche BBOAa B IKCIUIyaTaluio sHeprodaoxa. Ilepebie
PEMOHTHbBIE paboThbl C BLIEMKOI POTOpA BKJIIOYAIOT MEPEKIIMHOBKY 11a30B
cTaTopa, 3aMeHY 0cNabACHHBIX WK 0BOpBaAHHBIX LIHYPOBbIX BaHnaxel no-
60BbIX yacTeil 0BMOTKU CTATOPA, OCMOTP M YCTPAaHEHHE OOHAPYXEHHbIX Ae-
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eKTOB KpenaeHUs BBIBOAHLIX WWH, MPOBEPKY KPETUICHNUST ¥ TUIOTHOCTH
3anpeccoBkKy aKTUBHOM CTany craTtopa u ap.

e, MoanuHOCTL TEKYUIETO PEMOHTA 3N1EKTPOABHTATENCH OTIpenensieTcs
B OCHOBHOM CpPOKaMH 3aMeHbi TYPOMHHOIO Macia WA KOHCUCTEHTHOM
CMAa3K# B NOAWMIHUKAX U BLINOAHSACTCS COFACHO IpapmKy, YTBEPKACH-
HOMY TEXHUUECKUM PYKOBOAMTENEM 3NCKTPOCTAHLIMM, H YCTAHAB/IUBAETCH,
Kak npasuno, | — 2 pasa B rony.

I1pu nnaHupoBaHUK CPOKOB PEMOHTOB YUMTbHIBAETCS TEXHUUECKOE CO-
CTOSIHME SACKTPOABUraTeNei, yCTaHaBAMBAEMOE B NPOUECCE IKCIUTyaTa-
nMKU (Harpes akTHBHbIX YacTeil, BUOpaLUs, COCTOsIHWE TIOALIMITHUKOB 1
T.1L.).

B 06beM THITOBLIX paboT MO KanM1aJIbHOMY PEMOHTY JIEKTPOIBHIaTe-
neii BXxoaar: HpouNakTUUECKUe UCTTBITAHMS ¥ NPOBEPKa BO3NYIIHBIX 3a-
30pOB; MPOBEPKA 3a30POB B NMOAILUMIIHAKAX W HATAIOB KPbILIKK NOMILIUTI-
HMKA Ha BRAALBIY (U1 DOAITMITHUKOB CKOJILXCHUSE ¢ PAa3bCMHBIMM BKJ1a~
ObllaMu); TIpoBepKa oceBoro pasbera potopa ¢ NOALIMITHUKEMH
CKOJIBXEHMUS; NPOBEPKa MMAPABAMYECKOTO COMPOTHBIEHUS (pacxol JHUC-
TWLASITA) CUCTEMBI OXJAXACHUsI CTATOpa U poTopa (JUis 3JIEKTPOBUTaTe-
JNCi ¢ HCHOCPENCT BEHHDLIM BOASIHBIM OXJIAXACHIICM); 3aMcp BUOpaumu
NOAIMUNHUKOB; 3aMeEp TEMIIEPaTYpbi OOMOTKHU CTATOPA, BO3AYXa B CHCTEME
BEHTHJISILIMK, AUCTHIUIATA, OXIAXAAOINENR BOABI BO3AYX0OXIaguTeNs,
ONOPHBIX TOAUIKIHUKOB U TYPOMHHOIO Macia; onpefieneHNe BETNUUHBE
CHUBa Macna U3 NMOAIUMNITHHUKOR, NMPOBCHKE UCHTPOBKU POTOPOB 3NCKTPO-
JBUTATeNIst U MCXaHH3Ma; 10IHas pa3bopKa 3IeKTPOIBUIaTeNs C BLIBOAOM
poTOpa; OCMOTP M YMCTKA BCEX AeTasieil ¥ y3noB; MpoBepKa IUIOTHOCTH
NPECCOBKY aKTUBHOU CTAIN; OCMOTP CBAPHBIX [LIBOB U AcTANIeH KPeIUieHus,
npoBepKa KpenneH s 0OMOTKH CTATOPA B 11a30BOM W NOGOBLIX YaCTAX; THI-
pamjiMyecKas OfpeccoBKa CUCTEMb! OXJIaXNEeHHUsl poTopa M cratopa (1is
JNEKTPOABUTATEAEH C HENIOCPEACTBEHHBIM BOASHLIM OXJIAXIEHUEM); Y-
CTKa W TUIPABJIMYECKHE WCTIBITAHMS BO3AYXO0XNadUTENICH; TNpoBepKa
KPENAECHHS COEAMHNUTENbHBIX M BEIBOIHBIX UIMH; OCMOTP BHELLIHETO COCTO-
SIHUS U30JSILIUH; MCTIBITAHUS aKTUBHOM CTaJTH CTaTOpa HA HArpeB M [I0TEPH;
OCMOTpP KOpOGKM BbIBOAOB; MPOBEPKA COCTOSIHUA 0OMOTKM POTOpPA; fpo-
BEpKa KperjieHUs CEpACYHUKA POTOPa; OCMOTP BEHTUISATOPOB M BaHaaxX-
HbIX KOJIel] poTopa ¢ nedeKTocKonuei; rpoBepka KpeieHus 6anaHcupo-
BOYHBIX IPY30B; PEMOHT NOAILKITHUKOBBIX Y3N10B; COOpKa 3/IEKTPOABHIATE-
Jisl; U3MEPEHUS U UCTILITAHMS 1IOCNE PEMOHTA.

1.2. MNAHUPOBAHME, NOATOTOBKA U OPFAHU3ALIUA
PEMOHTA

[1naHOBBI PEMOHT AEKTPOABUTATENEN SHEPTOOIOKOB BBITIONHSETCS! B
CPOKH, OMpefesieMble PEMOHTOM OCHOBHOTO 0Gopynosanus. PeMoHT pe-
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3CPBHBIX 2AEKT POABUTATENCH IAHUPYIOT B IEPHOBI MEXAY KAMUTANIbHBI -
MU peMotTaMn OocHOBHOTO obopyrosanust. PeMOHT 3seKTpoasurareneit
(IPHROAA OBHIECTAHLINOHHBIX MEXAHM IMOB, OTKJIOYE HUE KOTOPBIX HE OTpa-
HUUMBAET Pabouylo MOIUIHOCTb SACKTPOCTAHIHIA, MIAHUPYIOT Ha NEPHON,
MCXly PEMOHTAM# OCHOBHOTO 0BOpYNOBaHUs.. PeMOHT anexTpoasurare-
JICH TIPMBOAA OBILIECTAHLIMOH HbIX MEXAHU3MOR, CBA3AHHBIX CO CHUXEHHEM
paGoueit MOIHOCTY ANEKTPOCTAHLIAM, [LIAHUPYIOT ONHOBPEMEHHO C pe-
MOHTOM OCHOBHOTO 000OPYAOBAHMSL.

Jlo BbiBOAA 2HEProDA0Ka B KANHTUILHLIH PEMOHT, He 1103/Hee YeM 3a
2 MecC. 10 Hauajia peMOHTA, AOMXKHbE ObITh COCTABICHLI, COTIACOBAHBI U
YTBEPXKACHBE BEAOMOCTH 00beMa paboT. MsmMeHeHus B BeioMOCTH 00BEMa
paboT MOryT ObiTb BHECEHBI 110C/IE€ NPOBEACHUSA U3MEPEHMIA 1 UCTIBITAHU
JIO PEMOHTa, OCMOTpA 1 aedeKTaluy Y3NoB ANEKTPoABHraTesieit, OKOHYa-
HUEe KOTOPbIX NOJKHO Gb{Th BbIIONHCHO B NMEPBOM [TONOBHHE MAAHOBOM
NPOAGILKHICALIOCTH peMonTa. Flo pelyituTataM nedekTalru cCocTapser-
¢ aKT aedekrauny yciaHoBleHHOH (opMbl 3a NIOATNUCHIO TIpeacenarest
KOMMCCHH H ee WieHoB. B akte gedexrailvy yKa3nIBaeTcsl HaUMEHOBaHUE
0BopynoBaHKMSA, CTAHUMOHHLIA HOMED, THI1, 3aBOA-U3TOTOBUTEND, 3aBOA-
CKOM HOMEP, TO BLIIIYCKA, BPEMS HAXOXICHHST B DKCIUIYaTallMy, BHA H
MTAHOBbBINA CPOK PEMOHTA, HAPADOTKA C HAYad IKCIIYaTALUNM 1 CO BpeMe-
HW OKOHYAHMUS NPEABIAYILETO peMOHTa. B akte neekramyy nepeyncasior
obHapyxeHHbte fediexTsbl, 63 yeTpaneHusi KOTOpbiX BBOA 3NEKTPOABUTA-
TeJIst B OKCHAYATALHIO HEBO3MOXCH; YKAZBLIBAIOT HEOOXOAUMbBIE pabo1bl (He
NPeAyCMOTPEHHbBIE NIAHOM), KOTOPbIE HAO BLITONHWTS VISl YCTPAHEHUS
0DHApYXCHHBIX 18(DEKTOB. YTOUHSIETCS TAKKE TEXHONOTMUECKAs BOIMOX-
HOCTb BBITIOSIHCHUA 3TUX paboT Npu BaTMUUK pecypcoB. B 3ToM ciyuae
rpacrK peMOHTHBIX paboT N0JDKEH ObITh CKOPPEKTUPOBAH B COOTBETCTBHU
C IONONHUTENbHBIM 0GbeMoM pabor. [Tpy BhiTONHEHY peMOHTHBIX paGoT
NOAPSIIHON OpraHu3aumeil Bce M3MCHEHHUs 1 IONoNHEHMS 00bema paboT
JOJEXHBI OBLITh COMIACOBAHb! C UCTIOTHUTENEM W YTBEPXAECHB! PYKOBOICT-
BOM JIEKTPOCTAHLUMH. B Te Xe CpoKH, YTo 1 Wist BeoMocTu ofbeMa paboT
(He 1o3aHee, 4eM 3a 2 MeC. A0 Hauasa PEMOHTA), EKTPOCTAHLIUS COBME-
CTHO ¢ PEMOHTHBIM NPEANPHITHEM paspabaTtbiBaeT MIaH NOATOTOBKH K pe-
MOHTY. B 3TOM 1nutaHe oTpaxalor: KOHKPETH3aL N0 HOMEHKNATYPbI Y KOJTH-
uecTBa HEOOXOIMMBIX MATEPUAJIOR U 3aN4acTeil B COOTBETCTBHUU C BEAOMO-
cThlo obbeMa pabor; pacnpele/icHHE 33Ka30B Ha M3rOTORAEHME M
MeXaHuuecKylo o0paboTky netasell, yanos u NpucnocobieHnit IUist peMOH-
Ta; NPOBEPKY FTOTOBHOCTHU BCEX BHAOB NOMEUIEHUIA TSt pPEMOHTHOTO NIepCo-
HAsa; TPOBEPKY B COOTBETCTBUH C CYLIECTBYIOLUHMH NpaBUIaMH TEXHOJIO-
TMYECKOR OCHACTKM ChEMHBIX TPY303aXBaTHbIX NPUCTOCODACHUH, rpy30-
TIOABEMHDBIX CPEACTB W Ap.; pa3paboTky HOBLIX M NOPabOTKY THMOBbIX
DPYKOBOACTB U IMPOEKTOB MPOU3BOACTBA PAbOT MO PEMOHTY KOHKPETHBIX TH-
TIOB JICKTPOABUIATENICH, YTOUHEHNE CETEBbIX rPadUKOB PEMOHTA B COOT-
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BETCTBHU € IVIAHHPYEMbIM 0ObEMOM PaboT, CPOKOM PEMOHTA # UMCACHHO-
CTLIO IEPCOHANA; NOArOTOBKY CBA3M HA PEMOHTHOM MNOUWAAKE; NPUBEIE-
HUE B HCNPAaBHOC COCTOSTHUE NMOCTOSHHBLIX PA3BOMOK Tra3os, CXaToro
BO3/lyXa, CBAPOUHBIX ceTeil, ceTeil HU3KOro HanpsixXEHNS )15 MWTAHUS Me-
PEHOCHLIX CBETHALHHKOB, OCBEIICHNS, BOAbI ¥ AP., YKOMIUIEKTOBaHUS U
HHCTPYKTUPOBAHUS PEMOHTHBIX Gpurai.

3a I5 aueli 1o Hauana peMOHTa MEKTPOCTAHIMA COBMECTHO € PEMOHT-
HOIl OpraHU3auMell NpoBEPSIOT BLINIOAHEHHUE NOATOTOBUTENLHEIX pabot.
He no3nnee, yeM 3a 10 gHeit 10 Hayala PEMOHTA COCTABISIOT aKT NOTOBHO-
CTH K DEMOHTY 3EKTPOCTAHIUEH # PEMOHTHBIM NIPEANDUSTHEM.

PeMOHT BLICOKOBONILTHBIX EKTPOABUTaTENEH, KaK NTPaBHIO, BHINOA-
HAIOT Ha MECTE HX YCTAHOBKH, JUIS YEero psaaoM oDOpYAYIOT PEMOHTHYIO
TUIOIIANKY, HA KOTOPOi JOMKHD ObiTh PAa3BOAKNM KUCAOPOHA, aliCTWICHA,
cxaroro so3ayxa nasnernem 400 — 600 xIla u rexHM4YeCKOH BOABI aBNE-
HiueM 400 xl1a, nocrogHHAs 2MexTpUYecKas pasBogKa [is BbINONHEHHA
CBapOUYHbIX paboT M NepeHOCHBIX IIEKTPOaaMN HanpsixeHueMm (2 B, nepe-
JBUXHOM CliecapHblit BEpCTaK, CHaOXEHHBI THCKAMH M 3aTOYHBIM CTaH-
KoM. PeMOHTHBII NepcoHan o Havyana paboT NpoBepseT HATHYKE M HCNI-
PaBHOCTbL MHCTPYMEHTa, OCHACTKH, CPEACTB Manoil MeXaHu3aluuu, npu-
crocobiieHHIt, MaTepHasioB 1 3anachbix yacteil. HoMeHkaTypa 3anacHbix
4acTei 3aBUCHT OT THUINA, KOHCTPYKUMM MIEKTPOABUTaTeENs: K 0Gbema paboT.

MnaH pasMewieHns peMOHTHPYEMbIX Y3NOB U ACTaneit cocraBasieTcst ¢
Y4eTOM JOIYCTUMBIX HArpy30K Ha nepekpbitus. OCBEIUEHHOCTh PEMOHT-
HHIX [UIOHIAAOK B COOTBETCTBHHU C HOpMaM¥ A0JIXKHA COCTAB/KITh HE MCHEe
200 nk. [1ast 51010 MOHTHPYIOT BPEMEHHOE NOMONHUTENILHOE OCBEIEHHE.
Ipu noaroToBKe K peMOHTY NEPCOHA 0BECTIEYHBAIOT TEXHHYECKOI IOKY-
MeHTauuei, pPEMOHTHBIMU POPMYISPAMU, OTUCTHHIMY IOKYMEHTaMMU fipe-
ABLAYINEro PEMOHTA, TepcyHeM 3aBOINCKMX HepTeXeld U HeoOXoAUMbIMHU
IUPEKTUBHBIMU MaTepranamu.

KanuTanbHbie peMOHTB! BHICOKOBOJNLTHLIX INEKTpOABHraresieil M3-3a
HX CJIOKHOCTH OCYILHECTRIISAIOT Mo rpacmKam ceteBoro rianupopanus. Ce-
TeBoit rpadMK OTPaXaeT TEXHONOTHYECKNE B3aUMOCBA3N MEXLY PEMOHT-
HBIMM ONCPAUMSIMK, YIYYUIAET ONIEPATUBHOE PYKOBONCTBO PEMOHTOM,
CrocobCeTBYET yCnemHOMY HPOBEACHHIO PEMOHTA B HAMEYEHHLIE CPOKH C
MHHHMAa/ILHBIMU 3aTpaTtaMu paboueil CHJibl U APYriHX MaTepHaIbHBIX pe-
cypcoB. CeteBotl rpadux peMoHTa pa3pabaTbiBaioT Ha OCHOBAHKK BEAOMO-
CTH paboT ¥ TEXHOJIOFUYECKOTO NPOUECCA C YUETOM BPEMEHH BHIOIHEHNHS
PEMOHTHBHIX OMepalinil, YHCICHHOCTH M KBannduKalun PEeMOHTHOIO
fepcoHaa.

IMpy naaHKpoOBaHWUY PEMOHTOR OTACABLHBIX ANEKTPOABUTATENACH nelie-
coo0pa3Ho NPUMEHATL ANHeHbIe rpaduky.
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FNABA BTOPA4

KoHcTpykums U TexHudyeckas
XapakrepmcTuka aneKrpoasurarene

2.1. TUNb! U CEPUM INEKTPOABUTATENEN,
YCTAHOBNEHHDLIX HA 3NEKTPOCTAHLUUAX

PaccmarpuBaeMple 37€KTPOABHIATENH MMEIOT PalIMyHOE UCIOAHE-
HUE: 3aMBIEHHOE, 33KPHITOE; C BEPTHKAIBHBIM H TOPH3OHTANBHBIM pac-
TIONOXEHHEM Bala, MMPOKHH AMANa3oH 4acToT BpaleHUA — A0
3000 mun — 1; paznuunsie cucremst oxnaxaennsi. Pacumdiposka Gyksen-
HbIX 0003HAYEHUH ceayroman: A — aCHHXPOHHBIH; A (BTopas 6yksa) —
s aTOMHBIX anekrpocranumii; T — Tpexdasubiit; A — asurarens,
I§ (Bropas 6ykBa) - aByxckopoctioit; [ (Tperbs OykBa) — c aBoitHoM Ge-
Nnubeit KneTkoi; 3 — 3axpbitoro ucnonHeHusi; O — obaysaembiii; M — ¢
oxnaaureneM ans paborbi Ha Mopckoit Bone; M (Bropaa Gyksa) — ana
npuBoga MenbHuusl; H — HapyxHoii ycraHoBkH; C — CHHXPOHHBIH;
C (Bropas bykpa) — CrieLIManbHOIo CTIONHEHKS (OTIUYAIOUHIACS OT Ka-
TANOXHOro); B — seprukansHbiii; B — HenocpeacrseHHOE BOASIHOE OX-
naxaeHue; K — xkoMnpeccopusiit; K (BTopas 6ykBa) — KOHCONBHOE HC-
nonnexue (6e3 pana); K (Tpetbst GyKBa) — C KOHTAKTHLIMM KOMbUAMH 1A
YCTPOICTBA PelyMpoBaHua yriia aonacreit Hacoca; © — c sanom; H —
)18 BPUBOJA LMPKYAAUKOHHOr0 Hacoca ADC.

Y anexrponsurareneii una AT, ATA2, AT/14 n A3MB nmelorcs no-
noAHuTEAbHbIE OyKBeHHbIe 0003HauYeHus: P — ¢ pa3oOMKHYTHIM LUHKIOM
BEHTWIALNY; 3 — ¢ 3aMKHYTHIM UHKIIOM BeHTHIsIUMY; T1 — npoayBaemoe
110/1 H3GHITOYHBIM JaBileHUEM HITH B3pbiBosatuiteyoe; J1 — ais npuso-
Jla MEXaHU3MOB C RErKUMH YCAOBUAMYU TycKa, M — s fipuBofa Mexa-
HHU3MOB ¢ HOPMANbHBIMM YCIOBHSIMM ITYCK2 M fIOBBILHCHHbIMH MaxOBLIMH
maccaMu; T — st npuBoaa MEXaHU3MOB ¢ BONbIIMMH MaXOBbLIMK Macca-
MM M TSKENIBIMH YCIOBUAMM Mycka; B — B3phIBOHeNpoHuUacMas obo-
nouka; C — ans yacroret nutatowueii cetn 60 I'u; P (Bropas 6yksa) — pe-
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rynupyeMasi yactora spamietssy; X1 — Bt XHMOCTOMKOL O 1TOKPLITHS 110
FOCT 24682--81.

Inexrpoasuratenu Tuna 2AJK u 2AILP (oaHO- 1 ABYXCKOPOCTHBIC)
MMeIoT cieiyiowmyio paciundgpopky OykBeHHBIX 00o03HauyeHmit: AJl —
ACHHXPOHHbIN ABurateNb; XK — XHAKOCTHOE (BOASIHOE) OXlaxIeHUeE;
P — pasoMKHyTBI LMK BEHTWISHHMH.

Aaexrponsuratenn BAO2 3 u ¢ dasnnim poropom tuna BAO KO
UMEIOT Clieayiowyio pacuingposky: BAO — B3pbiB0Oe30MacHbIH aCHHX~-
POHHbBIM 00nyBaeMblii (B3aMMO3aMEHACMBII C SNEKTPONBUTATENAMY Ce-
pu BAO2 n BAOK); 9 — uarotosutens OAO “DJICHUB”; K — nBura-
TeJib C KOHTAKTHhIMM KONbUAMM (dasHmiil poTop).

B ycnosHbix 0003HaueHnaX anektpoasurarencit Tuna BAO u BAO2
6ykBbl 0603HayatoT: S, M win L — ycioBHas mwinHa ctaduHbl, An B —
YCJIOBHas JUIHHA cepaeyHuKa craTtopa. Y anekrpoasurareieil A4 u JJA-
304 6yxsbt X M Y 0603Haua10T YCIOBHYIO [UIMHY 3/ieKTpoaUrares (pac-
crosHue Mexay dyHnaMeH1HbiMU ContaMu No LIMHE ABUraTens) wuiun
JUTHHY ceplieyHH KA cTaTopa, cM Y snektponsurarcieit 2A3MBI undpa |
0603HayaeT UCTOMHEHHE C MOAIUITHUKAMH CKOJIbXEHHS. DIeKTPOIBI-
ratenu cepuut AJ1O u 2AJ10 umMeror caeayouyio pactiipoBKy: aCHHX-
pouHblil asuratesns ooaysaeMblit; C (ans 2A10) — ucnosaHeHKHe Ha MO -
LUHITHAKAX CKOJIBXKEHHS

Pacuundposka umpossix 0b603HaueHnit Hanbosee pacnpocipaHeH-
HBIX TUNOB 3MEKTPOABUIaTeIEH Clleayousast:

ABILL-1600-1500¥5: 1600 — mMowmHocTs, xBT, 1500 — yacrora Bpaiite-
Hust, MMH — 15 VS — Kateropust pamelieHus;

CT-1250-2PYXJ14: 1250 — mouHocTb, KBT; 2 — 4ucio noaocos;
YXJ14 — kareropus pa3MellieHHUs;

CIIK2-17-26-16KYXJ14: 2 — nopsinkoBblit HOMep cepuu; 17 — raGa-
put; 26 — mIMHA aKTUBHOI cTanu cratopa, cM; 16 — 4KCo NoJocos;
YXJ14 — kareropust pa3mMeLicHus;

CHB2-173/46-16YXJ14: 2 — nopsiikoBslil Homep cepun; 173 — Ha-
PYXHbIA AMaMETP CepACUHUKA CTaTOPa, CM; 46 — NNKHA aKTUBHOMN CTaNu
craropa, cM; 16 — uucio nonocos; YXJ14 — kareropus pasMelieHMs;

AJ10-3150/1000Y}: 3150 — momHocTh, KBT; 1000 — yacrora spauie-
HHs, 00/MUH; ¥ ] — KaTeropust pasmeLucHus;

2AJ10-C1000-6000-8Y1: 2 — nopsakoBeiii Homep cepuu; 1000 —
MouHocTh, KBT; 6000 — Hanpsaxenue, B; 8 — uucno nomocos; Y1 — ka-
TEropus pasmMeuIcHHs;

AB-8000/6000¥3: 8000 — MoiuHocTb, KBT; 6000 — Hanpsaxenne, B;
V3 — kareropus pasmelueHus;

CAM3-20-49-60: 20 — rabapur; 49 — AnnHA aKTUBHOI CTAMU CTaTO-
pa, cM; 60 — 4uCIOo MOMICoB;

10



BA3-215/109-6AMOS, 215 — HapyXHbti IMAME 1P CCPACTTHIKA CTATO-
pa, cM; 109 — pnuvna ak tBHOI cTanK craropa, cM; 6 — ‘CN0 NoMIOCoB;
S — KaTeropust pa3MEilieHns;

BIA 173/99-6-2AY4: 173 — HapyXHbiil AMAMETP CEPACHHHKA CTATO~
pa, cM; 99 — AnuHa aKTUBHOM CTany CTATOPa, CM; 6 — YMCIIO NOJIIOCOB;
V4 — xateropus pasMelleHust; .

BAH-143/41-10¥3: [43 — napyxHhlit AnaMeTp CEPACYHUKA CTATO-
pa, cM; 41 — UIMHA aKTMBHOM CTaIW CTaTopa, ¢M; [0 — uncho Nnoncos;
Y3 — kateropus pasMeLcHUS;

AB-15-36-8AM-¥YXJi4: {5 — rabGapuT; 36 — MIMHA aKTHBHOI cTanu
craropa, cM; 8 — unciio nomocos; YXJ14 — kareropus pasmeuicHUs,

AOB2-14-41-4Y3: 14 — raGaput; 41 — nMHa aKTUBHOM CTanu CTaTo-
pa, cM; 4 — 4HCI0 MOAINCOB; Y3 — Kareropust pa3meteHus;

JABIA-260/99-20-24Y4: 260 — HapyXublil NHAMETP CEPAEUHMKA CTA-
TOpa, cM; 99 — IMHa aKTUBHOM CTany cratopa, cM; 20 1 24 — 4ucio fHo-
JIOCOB; Y4 — KaTeropus pasMeilicHus;

4A3M-800/6000YX114: 4 — nopaakossiil Homep cepunt; 800 — Mouil-
HOCTb, KBT; 6000 — Hanpsixenue, B; YXJI4 — xareropust pazMelieHus;

A3-1600/6000: 1600 — mowHocTs, KBr; 6000 — Hanpsaxenuce, B;

A4-450X-4Y3: 4 — nopankoBblit HOMep cepui; 450 — BbicoTa OcH Bpa-
weHHst, MM; 4 — YUCAC NOMOCOB; Y3 — KaTeropus pa3Meuiciiuns;

BAO2-450M-4: 2 — nopsiakossiit HoMep cepu; 450 — BbicoTa GCH
BpalleHust, MM; 4 — YHCIO OJIOCOB;

JA30 14-69-8/10Y1: 14 — rabaput; 69 — LIMHA aKTUBHOM CTANH CTa-
Topa, cM; 8 1 10 — uncio nomocos; Y| — Kateropus pasMeiieHHs

JA30 1912-12¥1: 19 — rabaput; 12 — 4nclio NakeToB cTaH; 12 —
YUCIo HOMOCOB; Y1 — KaTeropust pasmelieHust;

JA30 2-17-64-10¥1: 2 — nopsakosbiit Homep cepuit; |7 — rabapur;
64 — nnvba akTuBHOM cranm craropa, cM; 10 — ynceno nomocos; Y1 —
KATEropsi pa3MeIiCHUsl ABUTATENS;

JA30 4-450X-4Y1: 4 — nopsakoBbiii HoMep cepuy; 450 — BhICOTa
OCHU BpAILIEHUS, MM; 4 — YUCI0 NORIOCOB; Y | — KaTeropust paMelueHus;

SA3MB-5000/6000YXJ14: 5 — miopsizkoBblit HoMep cepun; 5000 —
moluHocTh, KBT; 6000 — Hanpsxenue, B; YX/14 — xateropus
pasMelueHmns;

2AIK-630-6000-Y3J14: 2 — nopaakoBbii HoMep cephiu; 630 — moul-
1iocTb, kBT; 6000 — nanpsixenue, B; 4 — yncno nomocos; YXJ14 — xare-
ropHs pasMeLIeHUsT,
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2.2. KNACCUDUKALIUA INEKTPOABUTATENEW
MO CTEMEHU 3ALLUTHI, KIIMMATUYECKOMY
UCNMONHEHUIO, CNOCOBY OXJNTAXAEHUA
1 MOHTAXA

CreneHb 3aunThl snexrpoapurarteneit onpeneneda s FOCT 17494—-87*.
XapakTepucTHKa CTEfleHed 3alMThi U UX 0003HAYEeHHSt ONpeneNeHbl
FOCT 14254-96. Crenens 3a1UMThl XapaKTEPH3YET 3alUMILEHHOCTD Y3~
JIOB, HAXOASILUMXCA BHYTPY 3IEKTPOABUTATENA OT NOIALAHNS TOCTOPOH -
HUX TEN ¥ BORbL, a TAKXKE 3aIUMTY NIEpCOHANA OT CONPUKOCHOBCHUSE C TO-
KOBEAYIMMHU WIN BpaIllaloMMHCS YACTSIMH,

O6osnavenue cmeneneii 3auumer cocTouT n3 OykBeHHo#t 1P (Interna-
tional Protection) u umndposoii yacteii: nepsas undpa onpenensicr cre-
NieHb 3alLThl NEPCOHANA OT CONPUKOCHOBEHHS ¢ TOKOBCAYILIMMM WUNH
BPALUAIOIUMHUCS YaCTSAMH U OT NONASAHUA NOCTOPOHHUX NPEAMETOB B
JABHratenb, Bropast iudpa 0603HayaeT cTeneHb 3alUThl ABHIATENs! OT NO-
nanaHus Bolbl BHYTPb KOpITyca.

Xapaktepuctuku nepoit undpsl 0603HaueHWUs CTENEHU 3aLLUTHI
cAeayioHme:

0 — cneunansHas 3aKUTA OTCYICTBYET,

1 — 3aMTa OT NMPOHUKHOBEHUS BHYTPL KOPUyCa GONLILIOro yyacika
MTOBEPXHOCTY YEJIOBEIECKOTO TE1a, HAIPUMCP ThUIbHOI CTOPOHLI PYKH, U
OT NPOHUKHOBEHHSI TBEPIbIX TeJ1 pazMepoM cBbitie 50 Mm;

2 — 3aymTa OT NPOHUKHOBEHUS BHYTPb KODITyCa NAILLEB M OT MPo-
HUKHOBEHHSs TBEPAbIX TE PA3MEPOM cBblile 12,5 MM;

3 — 3aiUTa OT NPOHHKHOBEHHUA BHYTPH O00NOUKH TEBEPABIX TN (MHCT-
PYMEHTA, MPOBOJIOKH U T.I.) AMAMETPOM WM TONUIMHO#M Bonee 2,5 Mum;

4 — 33aIUNTa OT NPOHUKHOBEHHSI BHYTPL KOPIIYCA NPOBOJIOKH U TBCP-
JBIX TEN pazmepoM bonee 1,0 Mm;

S — zammnra ot nbin. FIpoHUKHOBEHME BHYTPEL KOPIYCa NbUIM HE
TIPEAOTBPALUEHO NOJHOCTDHIO, OTHAKO MbL1b HE MOXET IPOHUKATD B KOAH-
4YecTse, JOCTATOMHOM AJIst HapyiieHns paboTbl 3NEKTPOABUIATE]IS;

6 — NBLEHENPOHULAEMOCTD. [IPOHHKHOBCHUC NILUTH NTPCAOTBPALLEHO
MOJTHOCTbHIO.

XapakTepucTHKy BTOpoil HnuGpbl 000311aUeHNS CTCNEHH 3ALLUThH
EKTPOABHTATENREH ClieayIOLIHE:

0 — cneuunanbHas 3a1MTa OTCYTCTBYET,

| — 3aumra o Kanens Bonbl. Kanay Boabl, BEPTHKAILHO Nafalomme
Ha KOpMyc, He [AOJUKHBbI O0KalpiBaTb BPEAHOro JeiciBUsS  Ha
JCKTPOUBUIATED,

2 — 3a1MTa OT Kanesab Boabl. Karny poabi, BEPTMKaNbHO Najaoumne
Ha KOPNYyC, He NODKHb OKA3LIBATH BPCAHOTO ACHCTBUS HA ANEKTPOUBHTA-
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TeAL [IPH HAKNOHC €ro Ha 000k y1041 10 15° OTHOCHTEAbHO HOPMAJILHOIO
HONOXEHUSI;

3 — 3audTa OT Kanens A0xKAA. Jloxnb, NanaoLMii Ha Kopiyc noA yr-
nom 60° or BepTHKany, HE JOJKEH 0KaspiBaTh BPCAHOTO ACHCTBUSA Ha
31€K1POABUTATEb;

4 — saumra ot Opsi3r. Boaa, pa3bpblirusacMas Ha Kopnyc B J1o0om
HanpagieHud, HC [JO/MKHA OKa3biBaTb BpCAHOIO JEHCTBHA Ha
21EKTPOABHUIATEND;

5 — 3awmTa OT BOMSIHBIX CTPYii. CTpys BOAbI, BhiOpackiBaemast B Jio-
H0OM HanNpaRICHUH Ha KOPNYC, He I0JKHA OKa3bIBaTh BPEAHOTO AEHCTBHS
112 DNEKTPOIBHUIATE /b,

6 — 3alIMTa OT CUIbLHLIX BOASHLIX CTPYit. CunbHast CTPYs! BOABI, Bbi-
OpacbiBaeMasi B JIIOO0OM Harpap/leHYH HA KOPIyC, HE N0JKHa OKA3bIBaTh
BPEAHOTO JEACTBUS HA JICK IPOABUIaTEb.

B acMHXPOHHBIX 2IEKTPOABUATATENSAX OBLIETO HA3HAUCHHA UCNIONB3Y~
101 criedyloume creaenu saiguTel: 1P00, 1POL, IP10, IPLI, IP12, IP13,
1P20, 1P21, IP22, P23, 1P43, 1P44, IP54, I P55, 1P56. [ns anekTpoasura-
Telleid, YCTAHOBACHHBLIX HA 3MEeKTPOCTAHLMAX, Hanbosiee WHPOKOE pac-
IIPOCTPaHEHNE HALLLTY Ceayiomme crenelun 3amutsl: (P23 (zawnuien-
Hoe ucnoaunenue), 1P44 (zakpuitoe ucnosncuuc) n 1PSS (st anexrpo-
ABMIATCACH IABHLIX UMPKYsiuMoHHLIX Hacocon ADC).

B 3aBuCMMOCTM OT KJIMMATHYECKMX YCIOBUH B COOTBETCTBMH €
FOCT 15150—-69* anekTpoaBuraresi BbIIYCKAIOTCS CO CRENYIOIMMH
KNMMaTUUECKUMU MOTU(DUKAUMAMH:

yMepeHHblit kiaumar (6ykseHHoe o6osnaveHne — Y, uudposoe — 0;
TEMNEPATYpHBLIA MHTEpBaN BO3dyxa NpW 9IKciuyarauun ot + 40 mo
— 45 °C),

yMepeHHbI 1 xonoabiil kinmar (YXJL,1; ot + 40 go — 60 °C);

BAAXHbIA Tponuueckuit Kaumar (TB,2; ot + 4510 + | °C);

cyxoii Tponuyeckmii knuMar (TC,3; or + 45 no — 10 °C),

CYXOii Wi BIIXXHBIH Tponnueckmit knnmai (T,4; o1+ 4500 — 10 °C);

obuickiMMatnucckoe ucnoanenve (Ha cyme) (0,5, or +45 no
- 60 °C);

YMEPEHHO XOSIOAHbII MOPCKOM Kitmmart (M,6; ot + 40 no — 30 °C);

Tponuueckuit mopckoit xnumar (TM,7; ot + 45 1o + | °C);

YMCPCHHO XONOAHbBHE M TPOMMUECKUH MOPCKOit KIuMar {OM,8; ot
+ 45 no — 30°C);

BCEKAMMATHYECKOE UCTIONHeHMe (Ha cyie u Ha mope) (B,9; ot + 45 1o
- 60°C).

B 3aBHCHMOCTH OT MeCTa YCTAHOBKH 9AEKTPOABHIaTeeH NPELyCMOT-
PEHbI CIICAYIONINE KATEroOpUn pasMetlieHUsn:

| — Ha OTKpBHITOM BO3AYXE;



2 — NOMECUIEHHX, TA€ UMEETCSI CPABHM I €NbHO CBODOAHDIH JIOCTYI HA-
PY>KHOFO BO3/yXd U KOcOAHUS TEMITEPATYPbI U BAAKHOCTH BO3LYXA HECY-
WECTREEHHO O IMYAIOTCS OT KoaeGaHuii Ha O1KPbITOM BO3yXe;

3 — 8 3aKPBITHIX MOMELIEHHSX C ECTECTBEHHOM LUUPKYsiirei Be3 uc-
KYCCTBEHHO DPErYAUPYEMBbIX KJIMMATHUECKHUX YCJIOBUH, [llEe KOjebaHus
TEMIEPATYPE ¥ BAKHOCTH BO3/lyXa, COACPKAHHUE [ECKA U (1bLIM 3HAYH-
TEJILHO MEHbILIE, YeM Ha OTKPbLITOM BO3AYXE;

4 — B MOMEUIEHUSIX C HCKYCCTBEHHO pel YANPYEMbIMH KIUMATHYECKH -
MH YCJIOBMSIMH:

5 — B HOMEIIEHUSIX C IIOBBIEHHOH BAAXKHOCTHIO, B TOM UHCJIE B [10A-
BIbHbIX MOMELIEHUSIX.

TIpumMcHsiemMble B paccMaTprBaeMbIX AIEKTPOABHIATESISIX CTENEHH 3a-
wnthl 1P23, 1P44 1 [PSS nenocpencrseiHO cpsi3aHbl ¢ CUCTIEMOM BCHTHU-
As1UMK 1 cnocoboM oxnaxnenus Crenenb 3awnTs (P23 npenycmatpu-
BacT OXTKACHHUE aK THBHBIX YACTER AJIeK1POUBHI 4151 TOCTYNAIOUHM H3
OKDPYXAIOUIEH Cpefbl BO3AYXOM.

SNCKTPOABUIATENIM BLIlIOJIHSAIOTCA C aKCHABHOM W paiHabHOW CHC-
TEMIMH BEHTWUSHIMM B 3aBHCHMOCTH OT HalipaBAeHUs [HOTOKA BCHTUIH-
PYIOLLETO BO3AYX4, Y 3JIEKTPOABUrareseil co CTereHbto 3ammtol 1P44 1
IP55 unpxynupyowmi no 3aMKHyTOMY LHKIY BO3AYX OXIAXIAETCH B
BO3/1yXO-BO3AYLIHOM WIH BO3yXO-BoasiHOM oxagutene. Llupkynsitus
BO3YXA BHYTPY ABHFATEIISE OCYCCTRASIETCS! OJLHHUM MW JIBYMSI BCHTHIISI -
TopaMy. Jiss HarHeTaHusl Bo3nyxa B TpyObl HapyXHOH dacTu BO3Ay-
XO-BO3AYLIHOIO OXJaAUTENSS MCHOJb3YIOT OTAE/NbHBII BEHTHISNTOP C
HE3aBUCUMBIM MIPHBOAHBIM QJICKTPOABHIATEIEM HWAHW BEHTHUAATOP,
YCIAHOBJICHHBBIH Ha BA1 CO CTOPOHDL, TIPO1HBONOJIOKHOIL (ipuBoy. Bos-
J1IYXO-BO3HYIUHBIH OXJIaAN1€/1b MOXET OBITh COCPENOTOUEHHOK KOHCTPYK-
1HH, CMOHTHPOBAHHBIA B BepXHei uacTy anexTpoasuraresst (JA30, JA-
304) uan pacnpedesieHHbI 110 BHEWIHCH TOBEPXHOCTH CTATOpA
(l1A302).

Yenogusie  oboznawenus  cnocoboe  oxaaxcdenust  YCTAHOBIIEHDI
TOCT 20459—87. Onn conepxar Gykseniyto (1C — International Coo-
ling) ¥ MPOBYIO HACTH, PACTIONOXEHHBIE B YKAa3aHHO HUXE Moceno-
Bate/ibHOCTH. XitajoareHT 0603Ha4aeTcsl PONUCcHOH OykBoit: A — BO3-
ayx, W — Bona Echy B KauecTse x1anoareH1a HCI0Ab30BaH TOILKO BO3-
1yX, TO 3T0 6YKBEHHOE 0003HAUECHUE MOXET GbITh ONYUIEHO. YCTPOKCIBO
ueny At UMpKYJIALMK X1afoareHTa yeaosHo odo3Hauaer nepsas undpa.
Biopasa ungpa onpeaensier crocod nepemenienns xiajoaretta. Ecau
INEKTPOABUIATENb UMEET BE U BoJiee tienn oxXJIaxaeHus, To B 0bo3Haue-
HUM yKa3biBaloTcs UM POBbie XapaKTEPUCTHKY Beex Lerneil OX1axaeHu,
HauMHasi ¢ XapaKTepUCTHKH LENH ¢ BTOPUUHOIO XiasoareHTa (c bonee
HU3KOMI Temnepatypoii). [ing anekTpoasuratesieil 3axpbiToro HecnojiHe-
HHUs 0003HAYEHHE CONEPXHUT YeThipe HUMPLI, ABE U3 KOTOPLIX ONpeaesis-
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0T XapakKrepiet kK BHCIIHCI HCHHY OXJIBKJICHHA U JIBE — Bllyl‘pCHHCi;l.
B paccmarprBacMbIX 2ICKTPOUBUIATESIX 1IPHMEHCHDBI B OCHOBHOM Clie-~
OYIOUHC CIOCODLI OXJIAXIACHUS,

1C 01 — 3aumiteHHbI HACKTPOABHI ATCIIL C CAMOBEHTHIISILIMEN (BeH-
THIISIIOP PAcTiONOXEH Ha BANY MIEKTPOABUIaTe ) — INCKTPOABUraTes U
A4;

1C 0151 — 3akpbiThiil 3AEKTPOABHI aTEb, UMEIOULNIT KOpPHYC C TpYBa-
MU JUISLLIPOXO/IA BO3AYXA, C HAPYXXHBIM H BHYTPEHHHM BEHTUAATOpaAMHY —
onexrpoasurarenu J1A302;

1CW 37A81 — 3aKpbIThIil SIEKTPOABKIATEN b C BOJAYLIHBIM OXTAXIE-
HUEM Y NPUCOEAMHEHHBIM BOASHBIM OX12J41eeM (LUPKYAaLIMs BOAb! B
OXMANMTENE OCYIECTBASETCS OTACALHbIM HACOCOM HAX OT BOAOTIPOBOA-
1104 ceTn) — anekrponsurarenu AT/14;

IC 0161 — 3akpbiTHIi MEKTPOABUTATEb, UMEIOWINI OXIaAuTenb,
YCTAHORBJICHH b1 HEMOCPEACTBEHHO HA 3ICKTPOIBUTATEIE, C HAPYXHBIM H
BHYTPCHHUM BEHTHIATOPAMMU.

Yenosnoe oboznauenue Koncmpyrkmuenozo ucnoanenus no cnocoby Mox-
T4XA COCTOMT U3 1aTHHCKUX OykB (IM — International Mounting) v ueTsl-
pex undp: nepsasi undpa — KOHCTPYKTHBHOE HCIIOAHEHUE, BTOpPas W
Tpelbst LUEGPsLl — CMOCO0 MOHTAXA; NocaenHss umdpa — UCIONHEHHE
KOHLIA Basa.

KoHcTpykTHBHOE MCTIONHEHUWE MEKTPOUBUIATENEH WMEET CAelylo-
Hue ycaoBHbie 0603Hauenus (1-a uudpa):

I — oaexTpoasurarens Ha Aafmax ¢ HOALIHTIHMKOBBIME LLIHTAMM,

2 — 3AeKTpoABHUrare/ib Ha Jdnax ¢ MOAHIMITHUKOBLIMU LHUTAMH,
¢ hranyeM Ha HOAMIMITHUKOROM HituTe (MM 1IHTax),
3 — 3saexrpouasurartenbs 6e3 san ¢ MOMHMIHUKOBBIMH  ILUMTAMH,

¢ (hnaHueM Ha ONHOM NOAIMITHUKOBOM HMIMTE (MAW 1MTAX), C LOKO/b-
HbIM ()JIAHIIEM;

4 — onexrpopBuraresp 6e3 Jiay ¢ NOMLWITHHKOBHIMHE WIMTaAMMU,
¢ ¢uianLieM Ha CTaHUHE;

S — anexTpoasurarteib 6e3 NOMILUITHUKOBBIX ILIUTOR;

6 — IEKTPOIABHIATEND HA JIANAX C NOAIMIHIKOBbBIMA LIMTAMU K CO
CTOSIKOBBIMU NONIMITHUKAMU,

7 — 3JIEKTPOABKTATE b HA JIAMAX CO CTOSKOBLIMY NOJUIMITHUKAMY (Oe3
NONUMITHUKOBBIX IHTOB);

8 — 2/1eKTPOABUTATEND C BEPTHKANLHBIM BAIOM, KPOME IEKTPO/BUIA-~
1cneit rpynn ot IM1 no 1M4;

9 — ANEKTPOUBUIATESIN CIEHHAUIBHOIO WCHOJHCHUH 110 cnoc06y
MOHTAX4d.

YcnosHble 0bo3HaueHust cnocoba MoHTaXa 3exrpoasuratenci (2 v
3-5 undpsl) yrazanst B TOCT 247979, a Hanbonee ynoTpeduteibibie
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Puc. 1. HeKoTopsie THIIbI KOHCTPYKTHRHONG HCTIONHEHHS JJIEKTPOABUraTe el no crocoly MoHTAKA:

a — IM1001 — anexTpoaBurarens Ha nanax ¢ AByMs NOAWUITHHKOBHIMH WIHTAMH, TOPH3OHTATBHOTO UCTIOJIHEHHS C OIHKM UK~
JMUHAPHYECKMM KOHLIOM Bana, 6 — IM1101 — To xe Ha npUTioaHATHIX Aanax; 6 — [M7211 — snekTpoasuratenb ¢ ABYMs CTOAKO-
BBHIMU OJWMITHHKAMH Ha famnax, ¢ QyHIAMEHTHOM MAMTON K OAHUM UNAMHIPHYECKUM KOHLOM Bana; 2 — IM731 1 — To xe ¢ ipu-
MOAHSATHIMU Janamu;, ¢ — IM3011 — anexTpoaBUTaTe b BEPTHKAIBHOIO UCHONHEHHWA O€3 nam ¢ ABYMS MOALUUTIHHKOBBIMU
UIMTAaMH, 13 KOTOPBIX HHXKHHUH, PACITOTOXEHHBII Ha CTOPORE IPHBOAA, CHAGXEeH BAaHLIEM, J0CTYNHbIM ¢ O6paTHOH CTOPOH®I, ¢
OIHHMM LMIMHIPHYECKMM KOHLOM Bania; e — IM3611 — 1o Xe ¢ pnadliem, He ZOCTYTHLIM € 06paTHOW CTOPOHBL, ¥ — IM3811 —T0
Xe € LIOKONBHBIM DaaHueMm; 3 — [IM4011 — 31eKTpoABUraTeNE BEPTUKATLHOTO HCNONHEH U B€3 J1an C ABYMS MOJUUITHHKOBBIMH
WINTaM¥ C haKUEM Ha CTaHUHE, DOCTYTIHBIM C 0B6paTHO CTOPOHBI; ONOPHas IIOCKOCTS dilaHLa ofpallieHa K CTOPOHE IPHBOAA, ¢
OJHUM LMINHAPUYECKMM KOHIIOM Bana; 4 — IM4811 — To xe ¢ UeHTPUPYIOWNMH 3aTouKamu; k — IM4911 ~ 10 xe ¢ duraruem,
He JOCTYNHBIM C 06PATHOM CTOPOHBL, ¢ UEHTPHPYIOIM MY 3aToYKami; 2 — IM8421 — anekTpoaBUTaTENL ¢ BEPTUKAIHHBIM BATOM,
He3 MaXxOBHKa, C MOAMATHUKOM, PACTIOI0XEHH bIM HAIl POTOPOM, C ABYMS HAMPABAAIOWIMMY NOAWNNHUKaMy 10 06erM CTOPOHAM
pOTOpA € OOHUM LWIKHAPHIECKUM KOHUOM Bana, M, # — IMB621 n IM8721 — To Xxe ¢ MaxoB1KOM



CHOCODBI MOHIAXA SNCKTPOUABUTATE/ICH BLICOKOTO HATIPSXCHMA, yCTa-
HOBACHHBIX HA JIEK TPOCTAUILMAX, FTOKA3AHD! HA pUC. |.

YcnoBHbie 0003HAUCHMSI HCHONMHETIMI KOHLOB Bajia JICKTPOIBUIATE-
Jci paciindponuiBaloTes caeyowmnm obpasom (4-st undpa):

0 — 0e3 KoHua Bana;

| — C ODHUM UWIMHAPUIECKHM KOHLIOM Bana;

2 — ¢ NBYMS UHAMHIPHUYECKUMU KOHLAMU BANa;

3 — € OnHHMM KOHHYECKHM KOHLIOM BaJIa;

4 — ¢ IBYMSl KOHMYECKMMH KOHLIAMU Baia;

5 — ¢ onHUM PAAHUEBBIM KOHLOM BAIA;

6 — ¢ AByMst (hlaHUEBBIMU KOHLIAMU Bana,

7 — ¢ (praHueBbIM KOHLIOM Basla Ha CTOPOHE IPHBOAHOIO MEXaHW3Ma
W UMAMHAPDWYECKMM KONLIOM Bajla Ha CTOPOHE, NPOTHBOMOMOXHOU
HPUBOLLY;

8 — npouue uCroaHelna Bana.

2.3. KOHCTPYKUHUA CTATOPOB

Cratop BLICOKOBOJIGTHOIO 3AEKTPOABHIATCAS [IPEACTABISIET COOOMH
YCHJICHHBIH pebpaMu KeCTKOCTH CBApHOU Kopnyc {puc. 2), B KOTOpOM
FJAKPCIUICH CCPACUHUK, HAOPAHHBIA U3 JTAKUPOBAHILIX JIMCTOB WIK cer-
MCHTOB 3ICKTPOTEXHNYECKOH cTann. CepacuHMK pa3fesicH Ha 11aKeThi,
MEXAY KOTOPLIMU YAOXKEHBE JIUCTHl C BEHTWISALUMOHHBIMU PaciopKamu,
NpUBapeHHbIMY TOUCHHOR CBapKOi,

B npouecce cOOPKHU HA 3aBOAC-UIFOTOBUTENE CEPACHHMK 1IPECCYETC.
Ilnsa nepedayu ycHiIna nNPeCcCOBKM Ha 3yOLibl CEIMEHTOB MEXIY HAXUM-
HBIMU KOJILUAMH M KPallHUMW TAKETaMY YCTAHOBACHb! JIMCTHI € HAXMM-
HbIMH NAAbLAMY, NPUBAPEHHBIMY TOYE4HONH cBaproit. KpenneHue Ha-
KUMHDIX [TAIbUEB K TOHKUM IHTAMIIOBAHHBIM JIMCTaM TOYEUHON CBapKoi
HestocTa10uHo HagexHo. [ostoMy B HanGosiee HarpyXeHHbIX 3AEKTPO-
IBHIATENSIX MPUMEHAIOT 100 HAXMMHbIE KOAbLA C NIPUBAPEHHLIMU Ty-
TOBO NEKTPOCBAPKON HAXMMHBIMH NAIbLIAMH, MO0 CBAPHbLIE HAXUM-
npic rpebenky. B 310M cayuae npu npeccoBke obecrieuupacicst bonee
PaBHOMCPHAs ONPECCoBKa CepleyHUKA.

B oTACABHBIX KOHCTPYKUHSX OHO M3 HAXKHMIIBIX KOJIEL BLITIONHSIE1CH
KaK OIHO LIEIOE € NOJKOH CTaTopa, YTo YAPOLUIAeT COOPKY CEPACHHUKA.
Kopnyc ctatopa ¢ 06eunx cTOpOH 3aKpbIT TOPLEBLIMH IUHTAMA.

Kopnyc cratopa BepTHKaIbHOIO 3NEKTPOABUTATENSE HMEET, KaK npa-
BMJIO, KPYIIYI0 (JOPMY M BbINIOJIHEH CBAPHBIM W3 incToBou ctanu. OH co-
CTOUT 13 TOPU3OHTALHO PACNIONOXKEHHDBIX KPYTbIX (DIAHLIESB, TTPOMEXY-
TOUHBIX PaM, PACTIOPHBIX pebep M LMINHAPUIECKOH ODLWMBKH C OTBEP-
CTHAMM [UISt BLIXOMd HATPETOTO Bo3ayxa {(puc. 3).
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Puc. 2. Daexrponsuratean JA30 4-450X-8Y1:

f— xopnyc (cranniia); Z— cepjieyHUK poTopa; .5 — PONUKONOHIMANUK; 4 — 1101-
WHRHRKOBLIN T, 5 — audiby3op; 6 — BO3AYXOOCLYIMTENRD, 7 — cepleyHIK cTa-
10pa; & — o6MOTKa CTATOPd; 9 — KOXYX HAPYKHOIO BeHTHAATOpA; /0 -— Wapuko-
NOMUMAKHKK, [{ — BCHTHAATODP HAPYXHON UMPKYASILIMK; /2 — BEHTHASITOP BHYT-
perHelt GHpRysiun; 13 — Kopotko samkiytas obmotka potopa; 14 — Kopobka
BLIBOIOB

Pacnionoxenite pebep, poMexXyTouHLIX pam 1 o0LKMBKY obecrieunsa-
CT HOAYUEHUME CCKUMOHHBIX KAMEP ULt POXOAKJICHUSI Hal peTOro BO3AyXa
K OXJaAUTENAM — [1PU 3aMKHYTOM LMKIIE BEHTWISILIMU WIH K OTBEPCTHAM
B OBHIMBKE A5 BBIX0/1A BO3AYXA B OKPYXXAIOILYIO CPEAy — NPH PasOMKHY-
ToM uMKiie. HixHsist Topuenas paMa sigisieTcsi ONopHO# NOBEPXHOCTLHIO,
c1aTOp KOTOPO#H ycraHapansaercs Ha (yrgament. K Kopiycy ctatopa ¢
00eUX CTOPOH NPUKPETEHbI Toplieskbie tiuTht. Ha BepXHIo0 yacth Kop-
NyCa YCTAHOBEHA IPY30HECYLLA KPECTOBUHA.

CepacyHHK CTATOpa CUHXPOHHBIX ¥ ACHHXPOHHBIX 3MEKTPOABUraTe-
Jleil COCTOUT M3 HITAMITOBAHHBIX CETMEHTOB IEKTPOTEXHUUECKON CTalln
TOJMHOM (0,5 MM C BBHUTAMNOBAHHBIMM (10 BHYTPEHIHEMY AHaAMETPY OT-
KPbITHIMU Na3aMH IS KaTyLIEK OOMOTKM, CETMEHTOB € BEHTHAAUNOHHBL-
MH PACHOPKAMH 4 KOHUEBLIX CEFMEHTOB C HLKMMHBIMY Nanbuamu. Cer-
MEHTb! CODPaHbI B 11aKeThl ¥ CTAHYThI ROCPEACTBOM HAXHMHbIX (DJIAHLCB
W WINKWACK B KOPIIYCE Cratopa.
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Puc. 3. JIByXCKOpOCTHOit  3INEKTPONBUIATENh BEPTHKAILHOTO  HCMOJHEHHS
JIBJIA-260/99-20-24V4 (P = 4000/2500 kBT, n = 300/250 mun —!, U= 6 xB):

| — pan potopa; 2 — HYXHHA HANPABASTIOUHA HOAIMUITHHK, 3 — HUKHAS KPECTO-
BliHa; 4 -— KOPOTKOIAMKHYTast 06MOTKa POTOPa ¢ AB0it10i1 Gemibelt KieTkol; 5 —
cepaedHuK poTopl; 6 — CepaetHHK CTatopa; 7 —- 0OMOrKa cratopa; § — BenTis-
1op; 9— BepxHsst kpectosuua; [0— macirooxnaguiens, I/ — nopnstink; 12— pep-
AUHIT BANPABISIIOWN M HOAUBIITHIK
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Puc. 4. DaeKTpoaBurare/b B3pbIBOALHIIEHHOro HenoaHeHHs BAO2-450LB-2Y:

| — pONUKONMOLLMIIHUK; 2 — raifka; 3 — MacaocOpachlBaoLiee KOIbUO; 4 — y3e1 B3pbIBO3AILMTHL;, 5 — KOPAYC NOAWMTHUKOBOTO
y3ana; 6, 15— wut; 7— o6MoTKa cTatopa; & — BO3AYXOOXJIa0UTe 1b; § — TPAHCNOPTHAs NpoyiuuHa; /0 — npoaoibHoe pebpo Kop-
nyca cratopa; /1 — cepaeyHHMK craropa; /2 — 6aHAaXHOE KOTbio; /3 — cxema coenmHeHu oOMOTKY cTaTopa; /4 — mac.eHka:
/6 — KOXYX HAPYXHOTIO BeHTUNATOPA; [ 7 — HapYXHbIA BEHTUISTOP; /18— WAPUKONOAWMNIHUK, ]9~ y3e/ B3pLIBO3ALUNTLL. 20 —

BHYTPEHHH I BEHTUASTOD



Cet MCHTBE HHOKPBITHE ¢ 0BCHX CTOPOH JIakoM TopsticH cymik. flakeTu
CCPACUTIHKA PABACHCHDBI MEXTY OO0 CCrMCITTaMII € BCHTIUISIIIMOTIITBIMK
PACHOPKAMH, 00Pa3yIOIIMMH  PUIHAIBHLIC BCHTHUISMITIHONLLIC KAHAMb
wnpunoi no 10 Mm. CerMeHT ¢ BEHTHISLIMOHHBLIMUI PACTIOPKAME NIPell-
C1aBICT CODOM CNOXCHHBIE NBA WTAMIOBAHHBIX JIUCTA MICKTPOTEXHUYE~
CKOM CTIH, K KOTOPbIM 1IPHBAPEHLI TOUEUHOI1 CBAPKOH NONOCKH U3 Che-
HHRILHOIO HOPMAMU3OBAHHOTO NIPOdUIs ABYTABPOBOTO cedeHud 4 x 10
win 8 x 10 mMm.

KoHuesble cerMeHTbI KpaitHUX NaKeTOB BbHTONHSIIOTCS ¢ HAXXHUMHBIMH
HajsiblaMH. B HEKOTOPBIX TUIAX ACKTPOABUIATENE N HAXKMMIIbIC NATbLb]
HC [IPUKPETNJISHIOTCS K CEMCHTaM, a [IPHBAapUBAIOTCsi HETIOCPE/ICTBEHHO K
TOPUCRO#H paMe KOPIyCa CTaTopa 1 K HAXMMHOMY (hriaH1ly.

B HepaszbeMHOM Kopryce CTaTopa aMeKTPOABHTATCIIA CepaeYHHK yaep-
JKMBAETCS C NOMOUIBIO CTANBHBIX LUNWIEK, NPONYLIEHHbIX Uepe3 nofysa-
KPbiThi€ f1a3bi B CIIMHKE CETMEHTOB H Uepe3 OTBEPCTHA B TOPUEBOi pame 1
napyxrHom darie. HaxumHoii dutaneu npuBapeH NpepbiBUCTbIM LIIBOM
K BEpXHeil TopLeBoit paMe Kopryca.

B kpynHbIX CHHXPOHHbIX ABHTATENSX CEPACUHHK YIEPXKHBAETCA B KOP-
11yCC CTaTOpa NOCPEeACTBOM MPUBAPEHHbIX K paMaM LWHXTOBOUHbIX KJIU-
HLEB M YCTAHOBRAEHHKIX C 00EUX CTOPOH CTANbHBIX HAXAMHBIX FPEOEHOK.
TTpy nOMOLLM CTSDKHbIX ITTHWIICK NAKEThl AKTUBHO#M CTany craTopa crpec-
COBAlILI B MOHOJWTHBIA CCPAEUHUK.

AKTHBHbDIC YACTHU B3pBIBO3ALUMLICHHbIX 3EKTPOABUIATCCH BHINON-
HSIIOTCS aHAJIOPMYHO AKTHBHBIM YACTSM IEKTPOABUIATElICH 0ObIYHOIO
ucnofiHeHus. B3pbiosalinTHas 060104Ka CUCTEMbI OXTAXAEHUS U KO-
pobKy BLIBOJOB HMMeeT cBOU ocobeHHocTu (pHc. 4). BapuiBosaluTHas
0bonouka aneKTpoaBUrareis 06pa3oBaHa CTAHUHON, NOAUIMITHUKOBBIMU
HIMTAMM W KPBIIIKAMM C B3PHIBO3aIUMTHLIMM CoeAMHCHUsiMU. MecTa no-
JIBHKHBIX M HENOABNXKHBIX COEANMHCHHUI aeTack 000IOUKH UMEIOT B3Pbi-
BO3AIMTHLIE 3JIEMCHTbI, KOTOpbie O0ECnEeuHBaloT B3PbIBO3AILMILEH~
HOCTb 3neKTpoasurarens. Kopobka BbIBoAOB MMEET B3PbIBOHENPOHULIA-
CMOC MCMOJIHEHHE M CAYXUT AJ pa3MelleHMsl CHIOBBIX 3aKHUMOB, K
KOTOPbIM 1IPUCOEAHHEND] BbIBOALI OT 0OMOTKY cTatopa. B kopobke Bbl-
BOJOB pa3MeElleHbl TAKXKE 3DKMMbL LIeNeil ynpasieHus W saiursl. KoH-
TAKTHbIE 3aKHMMBbI MPOXOAIT Yepe3 CHeUHaIbHbIE U30/STOPLI U3 NMOJOCTH
ABUIATENS B NMOAOCTH KOPOOKY BLIBOIOR K UMEIOT B3PhHIBO3AILMTHOE CO-
APSIXCHUE C KOPNYCOM KOPOOKH BHIBOAOB. B KOpoOKY BbiBOIOR uepes
CEeUHATbLHOE YIVIOTHHTEILHOE COeIMHEHE BBOAMTCH Kabenb [Uid Nok-
COCAMHEHUSA K NMUTAIOUICH CETH.

Inasnoit ocobeHHocThIO anexTpoasurares AB-8000/6000Y 3 sipnser-
Cs NPUMEHEHKE OXJIAXIEHMS BONOH Na3loBOM 4acTH 0OMOTKH CTaTopa
CeplieyHHMKa cTaTopa.
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Kopnyc criaropa siexiponsiyaienst AB-8000/6000¥ 3 cpapnoii. He-
PAIBCMHbII, HMECT PSLA OKOH, 00CCHCUNBAIOIULIAX JIOCIYIT K THApaBaiie-
CKHM COCHMHCHISIM CHCTEMbI BOASTHOIO OXIIANIICHIS 1 (DYHAAMEHTHDIM
OoJrram. B coOpaHHOM JIBUIATESIC ITH OKHA 3aKPbITHE 3ar1YLHIKAMH.

CepaeuHNK CTaTOpa COCTOMT U3 26 MAKETOR, MEX/Ly KOTOPBIMH paciio-
JIOKEHB 25 PSHIOB OXMANIAIOIHX CHIYMUHOBLIX cerMertToB. TlaxkeTst
CepiICYHHKE CODPAHBL U3 OTACABHBIX CEIMCHTOR XOJOIHOKATAHOH 3/1EKT-
POTEXHU'ICCKOHN CTAIM TOAIMHO#M 0,5 MM.

AKTHBHAsE C1UIL CCPUACHITHKA C1aTopd B 3AHPECCOBAHITOM COCTOSHHHN
YACPXKHBACTCSE HOKMMHDLIMH KOJIbLIAMU M3 HEMArHUTHOTO uyryha. st
11PEAOTBPALICHHS PACITYLICBKM aKTUBHON CTANH B 3yBLIOBOM 30HE Kpaii-
HUX MAKETOR MCXAY HAXUMHBLIMH KOJbLAMH KW KPaHHMHU CErMEHTAMMU
CCP/ICUHUKA YCTAHOB/ICHB! HAKUMHbIE NATbLbI.

OcoBEHHOCTBIO CTATOPOB OTACABHBIX THIIOB U CEPHI 2ICKTpoaBHTaTE -
JICH SIBJISICTCSE BBINOAHEHNC CEPACUHMK CTAIOPA ¢ ODMOTKOH B BUAE 3a-
KOHUCHHOIO Y3714, YCTAHABAMBAEMOID B JCKTPOABUIATEIH NPY cOOpKe
(cepuu AT[12 u AT[14), npumerenue Wis pukcaumy cepaedHUKa CraTopa
BMECTO HAXKMUMHBIX KOACH KPAHHUX MAKCTOB, CKAEEHHBIX U3 JTHCTOB WK
CEIMCHTOB JACKTPOTCXHMUECKOH CTay.

OOMOTKA CTATOPOB BLICOKOBOABTHBIX 2JCKTPOABHIATENICH BLINOIHS-
CTCSE ABYXCAOITHOI M COCTOUT M3 KATYILEK, HAMOTaHHbLIX U3 NIPSIMOYTONb-
Horo meaHoro nposoaa Mapku [TCH wit TISTBC/L, umeonero u3oas-
VIO B BUAC OHACTKU M3 CTCKIIOBOJMOKHA 1M OMAUICBOCTCKIIOBOAOKHA.

ButkoBast ¥ KOpIycHasi U30JsILIUA KaTYIIeK OOMOTKH CTaTopa paHee
BHINOJIHSIIECH U3 MUKaNeHTht Mapku JIMY-Bb kiacca narpeBoctoiiko-
cti B. B Bacrostiiee BpeMsl 15t BUTKOBOH U KOPIYCHOW HU30JISILIMNM KATY-
ek oOMOTKH Kiacca Harpesoctoiitkoct B 1 F ucnonb3yiorea crexkio-
CJHOIMHMTOBBIC JICHTB! C TCPMOPEAKTUBHLIMM CBA3VIOUIMMU Ha OCHOBE
ANMOKCHAHON CMOITbE. CTCKIIOCHIOANHNTORAY Je1iTa 3HAUUTCIILHO JCILeB-
JIe HATYPUTBHON IUMNAHON CRIOAbL, IPUMEHSICMOIT /Uil M3rOTORICHUS
MuKaneHTol. [1pHMeHeHHEe CTEKIOCAIOAHHHTOBOH ACHTHI HIOBBILIACT HC-
NOJAB30BAHME AKTHBHBIX MATCPHANOB 3a CUET YMEHbLUICHHS TONIMHD
W30JISIUMH, TaK KaK TCPMOpPEeaKTHBHAS H30/1a0UA 061anaeT 00bIIoi Me-
XAHUUECKOM M NCKTPHUUCCKOMR NPOYHOCTLI0. CTEKAOCTIOAHHUTOBAS H30-
JUILMST HA 3MOKCUIHBIX CBSI3YIOLINX MMEET 110 CPABHEHMIO C KOMITayH/IH-
PORBAHHOH MHKATCHTHOW H30MILMEH MCHLILVIO 3MUCTUYHOCTD, 4TO CO-
304T TPYAHOCTh TPH YKIAnke OBMOTKH B I1albl CTATOpPA BCJCICTBHE
BO3MOXHOCTY 00pA30BAHMS TPELUMH.

B 0171€/1bHbBIX MOLUHBIX BHICOKOBOALTHBIX 3ACKTPOABUTATENSX OOMOT-
KA CTATOPA BLIMONHAETCST U3 CTEPXKHEM, KOTOpSLIE [10C/Ie YKAAIKH B Ma3bl
CCPJICHHUKR CTATOPA COCAUHSIOTCS B KATYIHCHHBLIC TPYIHIILL. CTCD)KIH‘I 06~
MOTKM COCTONT U3 DMCMEHTAPHBLIX IPSIMOYTONLHbLIX [IPOBOAHUKOB, KOTO-
PbIC UMEIOT TPAHCTIOBHLIMIO H B NPOLECCE N3TOTOBACHUS TIPOMA3AHbILE-
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MCHTHPYIOHIAM COCTABOM, OIPECCOBaHbl W 3aneueHbl. B kauccrie xop-
HYCHOI H30/15IUMH UCTIOAB3YIOT MUKAIEHTY WIW CTEKIJIOCTIOAHHUTOBbIE
JIEHTBE HA TCPMOPCAKTHBHBIX CBSI3YIOWMX.

Kitryiiku B 1azax cepiedHuka CTatopa YAepKUBAOTCH € HOMOLIBIO 1'é-
THHAKCOBBIX MW CTEKIIOTEKCTONMTORBIX KJIHHBLEB €O CKOINEHHbIMK Kpast-
mu. st npenotspauieHus nepeMeteHust a060BbIX 4acTeil 0OMOTKH
BCAC/HCTRHE IRCKTPOAMHAMHUUCCKUX YCHAMH, BO3ZHHKAIOUIMX [IPH AYCKe
I KOPOTKOM 3aMbIKaHMK, OHW 3aKpeiLielibl K GIHOMY Wil K JIBYM H30-
JIMPOBAHHBIM DAHAAXHBIM KOJIbLIAM, BBITIOJIHEHHBIM U3 CTan KPYIIoro
WIH KBAJIPAaTHOTO CEYEHMS. B HEKOTOPBIX THIIAX ¥ CEPHSIX JNEKTPOIBITA-
1cieil HCHonb3yoT HeMeTauMdeckue 6annaxHsic konbua (ATHA2 u ap.).
bansjaxHpie Koablia YCTAaHABIMBAKTCA HA W30JAMPOBAHHBLIE CTajbHbIE
IHHAbKW WIH KPOHLIITCHHBY, NPUKPEIUIEHHbIE K (hjlaHuaM crartopa.

st co3panyst XXeCTKOM MOHOAUTHOM CHCTEMbI B (hOpMe KobLA B A0~
DOBBIX HACTSIX MEXJ/LY COCEIHHMM CTOPOHAMH KATYUIEK YCTAHABIMBAIOTCS!
IFCTUHAKCOBBIC WIH CTEKIOTEKCTOIMTOBbIC PACIIOPKU U IRYPOBLIE DaH-
JEKY B BUAE 1enHoi psa3ky. KpenaeHne MeXKaTyilleuHbiX COCAMHEHU I
0OMOTKH BbINOTHSIETCS TAKXKE C NMOMOLLbIO HIHYPA.

Ot oOMOTKH CcTaTopa K KOpoOKE BBBOAOB BBIBOASTCS UCTHIPC MJIH
HICCTL KoHLOoB rHOKoro Kabessi. B nepBoM ciy lac HyJCBbIe BbIBOJIbI 06-
MOTKH COC/ITISIIOTCS B 3B€31Y BHYTPH KOPIyCa CTaTOpa U 1OJIKIHOYaI0T s
K HCTBCPTOMY BLIBOJLY KOPOOKH BLIBOUOB C JIMTLIM YYTYHHLIM WK cBap-
HbIM CTATbHBIM KOPI1ycoM. BbIBO/ibI 0OMOTKH CTaTOPa € YCTAHOBIEHH bl -
MM HA HHX HAKOHEUHHKAMH NOACOCAMHSIIOTCS K ILNKIbKAM, YCTaHOB-
JIEHHBIM B LCHTPALHbBIC OTBEPCTHS ONOPHBLIX PaphOpoBbIX HIOAATOPOB,
PACHOJIOXKEHHBIX B KOPOOKE BbIBOAOB.

Broisoiel 0OGMOTKH 1A 1ECTh KOHLIOB BBITIC/IHIIOTCS B BUIE Kabenci
1M MCAHDBIX M30JMPOBAHNUBIX MK, 3aKPETUICHHBIX Ha KOpllyce cTaTtopa ¢
HOMOIILIO U3OASHUTOHHDIX JETANCH W CTANLHBIX TTHACK.

Jlist obecricuchms naubosice IKOHOMUUHBIX PCAKUMOB padOThI HACO-
COB H BCHTWISITOPOB HCKOTOPHIE JNCKTPOABUTATE/ M UMCIOT JBE HACTOTD!
ppanicuus. dns o1oii ueau y snektponsuratencii JABJA v JA30 2 s cep-
JICUHHK CTATOPa YI0XEeHb! ABE PAa3ACAbHbIC SNCKTPUHCCKH HE CBSA3aHHbIE
oOMoTKH, O0¢ OOMOTKY ABYXCIOAHbLIE M U3TOTOBAEHbBI K3 XKECTKUX KaTy-
MK, YJAOXCIHILIX B 0AHOM 11a3y. [1o KOHCTPYKTUBHBIM COOOPAXEHHUSIM
PaIMEPLl KATYIIEK W TOMHIIMHA 30U 00erX 0OMOTOK OfiHHAKOBDIE.
OOMOTKH PA3TNIAIOICSI CCUCHUEM MEIH U KONHUIECTBOM BUTKOB.

Ceplis BEPTUKAIbHLIX ACHMHXPOHHBIX asekrpousuratencit JABIA 2
HAMCCT 1I0JI0CHOTIE PEKTI0YaeMble OOMOTKHU CTaTOpoB (pHc. 5). [Ins aiekT-
ponsrarencii 1BJA 2 ¢ onpeneficHHLIMH COOTHOIICHUSIMI MOLLNOCTE I
N YACTOT BPAUICHUsS ONTUMAIbHASI KOHCTPYKLLISE M HCoOXOMMble Mexa-
HHYCCKHE XaPaKTEPUCTHKY NOAYUAIOT NPU UCTIOAB3OBAHHH CXEM, B KOTO-
PLIX HPU OHOIT 9ACTOTE BPANICHMS B CXeMY BKIIIOUCHDBI BCC KATYHIKH, a
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Puc. 5. Cxema noagsmodenns oGMoTku cratopa anekrpoasurareneii 1BJIA 2 k nura-
wowei cetn (1 pexnm — suikovaresn Q7 n Q3 zamknytni, (2 pasomknyr, 11 pe-
xuM — (2 3amkuyt, @I, Q3 — pa3oMKnyThI)

TIPY APYroi — YacTh KaTyleK UCKIIIOUYAETCSt U3 CXEMBL, ITPU 3TOM OCTaB-
IHMeCcs KaTyLIKyY pacnpeacieHbl no ¢a3aM 1 rpynnam.

B asyxcxopoctHpix aiektpoapuraremsix tuna 2AJ10 ucnonszobada
JBYXCJ/IOiiHas 1eT/ieBas MoMIOCHONEpeK/IcuaeMast 00MOTKa ¢ pa3Hoit MO-
JynsiMedt ymcna nap noJiocoB €O CXEMOW BHEIMHEH KOMMYyTauuu
YYY/YYY, Kotopast 3aMeHSeT CYIECTBYIOUIME pa3feibHble ODMOTKH K
colepXuT Tpu TpexdasHble 3BE30bl, COeNUHEHHbe napauieabHo. OHa
TEXHONOTHYHA, HMEeT MUHMMAITBHOE YMCIIO BbIBOAOB, PABHOE LECTH, YTO
J13eT BO3MOXHOCTb UCIIONBL30BATH TONLKO BA BHICOKOBOJABLTHBIX BLIKIIO-
yartens. OGMOTKa CUMMETPHYHA NPYU 0BOUX YUCAaX NOAI0COB OTHOCHTE-
JIbHO NUTAIOLUEN CETH.

2.4. KOHCTPYKUMA POTOPOB ACUMHXPOHHbDIX
¥ CUHXPOHHDIX 3NTEKTPOABUIrATENIEUN

B 3aBUCHMOCTH OT MOLLIHOCTH, YACTOTHI BPaLUEHUS, KOHCTPYKTUBHOIO
UCMONHEeHNS (BEPTHKANLHOTO WAM FOPU3OHTAJIBHOIO PaclONOXEHUs!
Bana), TUIa ABHrateas (ACHHXPOHHBIH WIH CHHXPOHHbIH) pOTOPbL HMEIOT
pa3nnyHoe KOHCTPYKTHBHOE HCTIONHEHME.

KopoTKo3aMKHYTble 0OMOTKH aCHHXPOHHbIX 3/IEKTPOABHIaTes el BbI-
MOJIHAIOTCS B BHJIE KJIETOK M3 TOJIbIX CTEPXHEN M KOPOTKO3aMbIKAIOUIAX
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KOACTLH 3 MCJIH Y CE CHABOB. [Lsist vy e st NYCKOBLIX XaPaKTepucTuK
DACKTPORBHIATCHCH MCHOALIYIOT KOHCTPYKUMH KICTOK, HPCACTABICH-
HBIC 1A pHC. 6. POTOP 2CHHXPOHHOTO 2JICKTPOABHTATCIISE COCTOMT H3 BAIA,
OCTORA POTOPA M CEPJICHHNKA, KOPOTKOZAMKHY 101 00MOTKH U 1TaXKUMHbIX
iaft®. Bas poinosiHeH u3 cranbHOM 110KOBKH. OCTOB pOTOPA CBApHO U3
Jmeronoi cranu. CepoeyHUK poTopa COCTOUT H3 HAKETOR JIMCTOBON 3K -
TPOTEXHUUCCKOM CTANU, PAIACACHHBIX MEXKILY COOOI BEHTHIISILIMOHHBIMYK
pacnopkamu. OBMOTKA POTOPA COCTOUT U3 MEMHbIX CICPXKHCH, coemn-
HCHHbBIX MEX Ly CODOI METHBIMH KOPOTKO3aMbIKAOIHUMH Kosibuamu. Ha
KOPOTKO3AMBIKAIOLMX KONBLAX MOTYT ObITh YCTAHOBIEH L CTanbubie OaH-
NAXHDBIC KON

Cepaeunuk poropa anekrpouasurarenst AB-8000/6000Y3 nabpan u3
THeX NAkeToR AMCcToBo# craniy Mapxku Cr. 30 tonumunoit 0,5 MM u yaep-
AKHBACTCH B COOPAHHOM BHIIE HAXXUMHBIMU KONbLAMH, KOTOPLIE, B CBOIO
Quepe/lb, 3aKPCIUIEH B LINONKOH.

O0GMOTKa POTOPa BLINOMHEHA M3 NOALIX TPANCUEHAANLHBIX CTEPXHER
13 1aTYHU € KPYTNIbIMY HAKOHEYHUKAMU, BAstHHBIMK B OTBEPCTHA MeA-
HBIX KOPOTKO3aMBIKAIOWHMX Kotell npunioem mapku F1Cp-45 (puc. 6, e).
[TonocTi KOpOTKO3aMbIKAIOMX KOJIEH COEARHEIbl ¢ LEHTPAILHBIM OT-
BCPCTUCM BUIA TIOCPEACTBOM PaiuaibLHO PacHoNOKCHHLIX TPYOOK, oann
KOHCU KOTOPHIX 3aKPEIUIEH B KOJbLIE TaiiKOiA, a BTOPOU MOXCT niepeme-
WATLCS B YIJIOTHSIOUIEM FHE3E BANa /LISl CHATUS HANPSAXCHHIA NPU TEM-
nepatypubix aedopmaunsix. CTepxHu oOMOTKH potopa ¢ 0feHx CTOPoH
CCPACUHMKA NTOKATHI K BOKOBbIM CTEHKAM 1333 BCTPCUHBIMK KITHHbAMU.
Kutnibst o1 akenanbiioro nepeMeieHust PUKCHPYIOTCH KOAbLAMM.

Ha KopoTko3aMblKalolMe KOMblA HACLKEHB! DaHAaXHble KOobua.
st clivkeHMs norepb OT NOTOKOB paccessHus DAHAAXKHbIE KOJIbUA Bbi-

a) 0) 8) 2) d)

Puc. 6. Tuas ucnosnennit KOPOTKO3AMKHYTHIX 0OMOTOK ACHIXPOHNBIX 3TEKTPOSBH-
rareieii:

a -~ OJAMIRIpHAst KNETKA C KPYTNLIMU CTEPXHAMHU] 6 -~ KJIETKA C BLICOKUMMU HPSIMO-
YFONBLHBLIMU CTEPKHAMMU, 6 — ABOHHANA KIIETKA C KPYINbIMU CTEPXHAMK 2 — KNETKA
CO CTCPXKHAMU KOJNOOBUIHOTO npo(bmm; 0 — KJETKA ¢ TpaneiienaanbHbIMH CTEPX -
HIMH, € — KJIETKA C TPAUCUEHAANBHBIMU NOABIMU CTCRXKISIMA
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NOJHEHbE 13 HCMATHUTHOW cTann. Koporko3aMpikaioliie Koablua yera-
HOBACHBI HA UCHTPHPYIOUIHX KOABUAX, PACTIOAGKEHHBIX HA Baly pOTOpac
obcHx cTopoH cepaednuka. Ha Ban potopa HacikeHbl iBa BEHTHASITOPA,
00CCNEYNBAIOLINC HEOOXOAMMBIM PacXOl OXIAXKAAIOLIETO BO3AYXA.

KopoTko3amKHYTast 0OMOTKA POTOPA BEPTHKAILHBIX 2JIEKTPOABUTaTE -
aeii tina JAB/Y1 cocrout n3 ABYX psnoB KPyIibiX CTEPRKHEH, KaXIIblii psin
KOTOPbIX 3AMKHYT 110 KOHUAM MCHHBbIMH KoAbLanvi. CTePXHM HApYXHOI
NIYCKOBOH OOMOTKM AatylHbic, CTepXHH paboucii oOMOTKU McaHble
{puc. 6, 6).

Y cunxpontoro mexrpoasuratesist CAAM3 2 MarHUTHOC KONECO Bbi-
[TOJHEHO CBAPHBIM U3 ANCTOBO#M cTanu. OOMOTKa BO30OYXKAEHUSI COCTOUT
W3 OTACJIbHBIX KATYLEK, H3ITOTOBJACHHbIX M3 NOA0COBOH MeAH, HAMOTAH-
HOW Ha pebpo. BHiky karymiku n3oa1posans: MexXay coDOH OlHUM Unu
JIBYMSE CIHOSIMM aCcOCCTOBOI OYMATrY, OT CCPACHIINKOB -— MPECCOBAHHBIMH
U3 aCOOTCKCTOMMIA YIOJKAMU M JIMCTOBLIM € LCKIIOTEKCTOIHTOM.

Cepreynyki nomocos Habpansl H3 JUCTOROH CTaaW TOMMHOM
1,2 MM ¥ Kpensitea K 0601y MarHUTHOIO Koseca wnwibkamu. Kpaitnue
JIUCTHI CCPACHTTMKOB BLIHOANCHBI W3 CTasii Tommtoi 10 MM, CepieyHuk
NoJ0ca CTIHYT B CIIOIMHON NAKeT 3akiciikaMu. B nasax, suititamMno-
BaHHbIX B OalliMaKe CepACHHUKA, YAOXKEHA ACMTIPEepHast 0OMOTKA, COCTO-
SHEASE M3 MCHHBIX H MA1YHTIBIX CICPKICH, 3aMKHYTLIX MCJUILIMH CCIMCH-
TaMu. Bce CerMeHTBI OAI0COB COCIMHE HbE MEKY CODOM BHaxseCT, obpa-
3ysl 110 OHOMY KOJIbLLy C KQXKI0# CTOPOHB POTODA.

[LeTkoaepxaTenu BbIMOAHEHDI U3 CHIYMHHA U CHADKEHDB! NPYXKMHA-
MH, obecrieunBaOiUMK PETYIHPOBKY AABACHHUA U HAXECXKHOE MpUcra-
HHE LETOK K NOBEPXHOCTH KOHTAKTHBIX KOJICIl. 3aBOA-H3rOTOBMTE b Pe-
KOMeHAyCeT rpadutHble HIeTKM Mapku [-3 pasmepom 20 x 32 x 60 mm.
CTaibHble KOHTAKTHBIE KOAbLA UMEIOT NMOIBCCHOE UCHIONHEHHE.

2.5. NOALUWNHUKOBDLIE ¥31bl C NOAWWAHUKAMU
KAYEHUYA

O1Opb! BPAWAIOLIEHCS YACTH DIIEKTPOABHI ATENSE BOCIIPUHIMAIOT Aeii-
CTBUSt CWJI TSEKEHHSE POTOPA; HATPY30K, BOCHPHHUMAEMBIX POTOPOM;
WHECPUMOHHBIX CUJI, BOZHUKAIOIMX [IPH HEOTOANAHCHUPOBAaHHOM pOTOPE
WICKTPOJBHIATES, 11 CIUI, BBI3BIBACMBIX OAHOCTOPOHHUAM MAPHUTHBIM
HPUTHKCHNEM,

PoJib NOANEPKUBAOLINX ONOP B JEKTPOABLIATENIX ¢ TOPU3OHTA-
JILHBIM BAJIOM BLIMOAHSIIOT NOMIUUITHUKK, B BEPTHKAJIbHbBIX 31EKTPO-
aBuraresix — noanstHuky. Momuuninkn ¥ NOAMSITHUKN MOTYT ObITh
CKOMbXEHNA MM Kadeilds. TMogwiiHukY KaveHUss NMPUMEHHIOTCH
ODBLIYHO B afieKTponBuratensix go 15 — 17-ro rabapuros. B 6onee kpyn-
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HBIX IACKTPOABHIATCASIX YCTAHABIMBAIOICH, KAK HPABWIO, HOAIMITHUKH
CKObXKEHMSL,

Mpy onMHAKOBOI PY30NOALEMHOCTY TTORAIIUITHUKH KAUE€HUS UMEIOT
110 CPABHEHHUIO ¢ HOAMITHUKAMHU CKOJIbXEHHSI- 11PEHMYILIECTBO BCACACT-
BHC MCHBLUIETO TPCHHS B MOMEHT NMYCKa W TIPH yMEPCHHbLIX UaCTOTax Bpa-
1HICHIIS1, MEHbBLIIMX OCEBLIX ra0apuToOB, OTHOCHTEALHON [IPOCTOTH 06CY-
KMBaHUSt U nofaumn cMasku. [Tpu NpUMCHEHUH NOAUIMITIIMKOB KaueHUs B
JHauHTeNLHO GoNbLUEH cTeNeH! YIOBACTRBOPAIOTCS TPEOOBAHKS B3AHMO-
JIMCHSICMOCTH M YHUOUKAUMHY IJIEMEHTOB Y3N1a: TP BbIXO/HE NMOMIHIHITHM-
KOB KaueHHUA U3 CTPOS ETO JICTKO 3AMEHUTH HOBBIM, [IOCKOJIBKY radapuThl
H JIOINYCKH Ha pa3Mepbl NOCaA0UHbBIX MECT C1POTO CTaHAAPTU3HPOBAHb!, B
TO BPEM$ KaK 1PH U3HOCE TMOALIMITHUKOB CKOJILXEHHWSI TPUXOIMTCS BOC-
ClatiasaInBaTh PAdOUYI0 NOBEPXHOCTL BKIAABINIA U WEHKH Bajla, MEHATH
U1K BHOBb Nepe3aiuBath 6a6OMTOM BKIAALIL NOAWIWIIHKKA, PAaCTauH-
BaTh 11 IPUILAGPUBATD 11O TPEOYEMbIC PA3MCDbI, BBIIEPXIBasi HCODXOAH-
MDHA 3230P MEXI1y MTOBEPXHOCTSIMHU BAJ1a POTOPA U NTOALIMITHUKA.

HeaocraTku onmuiHUKOB KAYCHUS 3aKIHOUAIOTCS) B OTHOCUTENBHO
OOJIBIIMX PAMATTBHBIX pa3Mepax K OObUIEM CONPOTHBACHUI BPAILCHHIO
HpH PaboTe Ha BbICOKHMX YACTOTAX BPALICHHS 110 CPABHEHHIO € [TOALMI-
HUKAMHU CKOJIbXKCHMUSI, PABOTAIOIIHMHM B YCNOBHSIX XUIKOCTHOTO TPEHUSE,
KOPJI HOBCPXHOCTH HICHTKH B U BKIAALIT P JICHCHBE TOHKHM CNOEM
CMA3LIBAIOLICH XXUAKOCTH. Ha CKOpOCTHDBIE XapaKTEPUCTUKH IOAUNTTHU-
KOB KAUCHHS BAUSICT TPEHHUE CKOJILXKEHUSI, CYLICCTBYIOUICE MEXIYy cenia-
PATOPOM, OTACHSIIOLIUM TeAd KauCH Ul OIHO OT APYTroro, U padounMMu 3jie-
MEHFaMK Ttojiumniuka, [ToaroMy npu U3roToBicHUH BLICOKOCKOPOCT-
HBLIX JCKTPOABUTATENCH, KAK MPABHIIO, YCTAHABIWBAIOT MOMILIKITHUKU
CKOJILKCHMSE,

Hpu ropr3onTIbHOM PAcTioNoXeHWH Bana Juist OOJNbUIMHCTRA BHIOB
HAIPY KW JnIeKTpoABUraTesic Haubonee BbIpaXeHbl Cuilbl, ACHCTBYIO-
e B palHIbHOM HATIPABICHHH.

Citbl. ACHCTBYIOUINE BAOJb OCH BANA INCKTPOABUTATEISE, MOTYT ObITh
Bbi3BaHbL OCCBOM COCTABASIOWIEH OHOCTOPOHHEIO MATHUTHOTO MPUTS-
KCIISE, 8 TAKXKe 0CeBOH cocTapasiolieit, nepeaatoueiics yepes nonymyh-
1y {B 3aBHCUMMOCTH OT KOHCTPYKLIHH) OT MEXaHH3Ma.

[pu BEPTHKUILHOM PACTIONOXEHUM Bajla OCHOBHOIT HATPY3KOM siBJIsL-
C ¢8I OCEBast HATPY3Ka, HATIPABICHHAS BCPTHKAILHO BHU3 U BOCIIPUHUMa-
eMast HOATISITHUKOM. B 351eKTPpoABUraTeNsX BEPTHKAABHOTO HCIIOHEHUS
KPOMC HOANSITHHKA YCTAHOBICHDB HALIPABJISHIOIIC HOAUDHHUKK. Takux
HOJIMITHYKOB 00biuHO ObiBacT ABa. Hanpagnsioniie NoauHnHUKN CKo-
JILKCHUS HE MOTYT BOCHIPHMHUMATH OCEBbIX HArpy30K. PaananbHoO-ynop-
HBIC LIAPHKONMOULUTHUKN MOTYT HECTH 3HAUYMTENBHYIO OCEBYIO Harpy3-
Ky, It HOITOMY B PSIE CJyUaeB OHM 3a4acTyIO HCTOJbIYIOTCsSt OHOBPE-
MCHHO B KA4CCTBC HANPABRNSIOIUX U YIIOPHbLIX.
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B 20eKTPOABUTATENSIX € HOMUMITHMKAMM RAUCHNSE N TOPUIOH TUILHBIM
BAJIOM MIPUMEHSECTCS, B OCHOBHOM, CJEAYIOHIdst KOHCTPYKTUBHASI CXCMa
MX KpenaeHust: CO CTOPOHbBI NPUBO/A — ITOABHXHASH OITOPA, CO CTOPOIibI
cBobouHOro KoHI@a Bwta — dukcupyowas onopa (cM. puc. 2). Cyect-
ByeT 6ONBLIOC UMCIIO KOHCTPYKTHBHbIX UCTIOJIHEN NI ONOP € HOANHHU-
Kamy xaucHusi. [lo ucnoABeHWI0 OHM MOTYT ObiTh CBEACHHI K ABYM
OCHOBHbIM KOHCTPYKTUBHbBIM BADHAHTAM: HAPYXHbIE KOJbLA NOALIMI-
HHUKOB MOHTHPYIOTCSI HENOCPEACTBEHHO B WIMT WK MOMIMITHUKH YCTa-
HaBIMBAIOTCS B KAIICY/ib, & KAriCynb — B WIUT. beckancynbHoe HCnoHe-
HHME NOBbILUAET XECTKOCTh KOHCTPYKLIMU BCACACTBUE OTCYTC IBUS NIPOMC-
KYTOUHON ACTanu.

2.6. NOOLUUNHUKOBDIE Y3Nbl C NOALUNTTHUKAMM
CKOJTb)KEHUSA

B anexTpoaBurarcnax donee i5 — 17-ro rabapuroB npUMEHSIOT, Kak
[IPABUNQ, HOAWMUITHUKY CKONBKEHUS. TTORUMNHUKY CKONBbXEHUS MOTYT
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Puc. 7. Daexrpopsnrarens 4A3M-1600/6000YXJ14 ¢ scTpoennsMi NOAMHINIMKAMH
CKOMBLKENNR:

] — cepneunuk cTatopa, 2 — riMTa MOHTaxHast; 3 — potop; 4 — KoXyx: 5 — Kopo6-
Ka BbIBOAOB; 6, /0 — wuT; 7 — KONBLIO CMA304HOe; § — BKAUBILU ROALHITHUKA; 9 —
MacAOYROBUTENDL HapyXlibit; 71 — dunsrp; 12— posayxooxnaantein; 13 — obmor-
Ka cTatopa
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MO FTPOBATBCsE MO0 HEHOCPCIICTBEHHO B HIM raX — LHIOBLIC (BCTPOeH-
HBLIC) HOAMMITHUKHY (pUc. 7), OO HA QYHAAMEHTHLIX TUIMTAX — BbIHOC-
nnic (C105KoBbIC) nOAWUNHHKY, TTORUMITHIKY CKOABLXCHHST MOXHO
PAICIIH Eh HA TPH OCHOBHBIE THITA: 4) € XECTKOH NOCANKOM BKIAbILA; §)
¢ CAMOYCTaHABAHBAOWMMCSE CPEPUUCCKUM BKJIAUBILLICM; B) C CCIMCHT-
HbIM BiJIaAbINIEM. K nepBoMy TUNY OTHOCUTCSt HOPMAJIH30BaHHAs cepus
nojunnnnukos MK (¢ xkonbuenoit cmaskoit) n KIK (¢ komOuimposan-
HOI CMASKOM: KOABLLUEROW U NPUHYANTENLHON). DTH NOMUMITHUKH NPU-
MCIISHOTCSE B TUXOXOAHBIX 3JIEKTPOABUTATENSAX ¢ KOPOTKUM BanoM. lMoa-
iunHuky Tunos [TK u KIK coctoaT u3 kopiiyca, KpbillikKv, Pa3beMHOTO
BKJIJIBIINA, BHYTPCHHAS TOBEPXHOCTL KOTOPOTO 3anupaeTcst 6a06uTOM
b-16 1 b-83, 1a0UPUHTHBIX YILIOTHEHHI U CBOGOLHO BPALLAIOWNXCS Ha
BaJly CMa3ouHbIX Konel. Ha nogmmniunkax ¢ npuHyauTebHOI cMa3Koi
JIOHOJIHU [ENILHO YCTAHOBAECH TPYOONPOBOI AJist HPUHYIUTENBHON CMa3-
KH. JTaOUPUHTHBIEC YNNOTHEHMS NPENOXPatisliOT HOALUMITHUK OT BbITEKA-
HIISE MACJIA M OT TIONANAHHUS B HErO MexaHuucckux yactuu. OHM u3rotas-
JIMBAYTCS Pa3heMHbIMH.

2.7. CUICTEMA BEHTUNALUWU U OXNTAKAEHURA
ANEKTPOABUTATENEN

BOJILHIMHCTBO DACKTpOABUIaTEACH, KAK [PABWIO, HMCCT KOCBEHHOE
BO3JYHIHOC OXJIKEHNE C CAMOBCHTHIISILMCH HIIM NPHUYAH T€JIBHON BCH-
nusiei. Criocod BEHTHASIIMNA B 3HAYNTEABLHOIT CTCNIEHH onpeaeasieTcst
KOHCIPYKTHBHBIM MCIIOJHECHUEM MCKTPOABUIarchst.

Cucrema sentiwisiupn anekrponsurarencit Ad u JIA30 4 (cm. puc. 2) —
corcHast, parmanbHasi. B anekrpoapuratessix tuina A4 3abop Bosayxa
OCYUICCTBISIETCS UePC3 OKHa B TOPLIAX KOXYXa, 4 BbIOpoc — 1epe3 Hoko-
piic ok, floctynarowmii B 21cKTpoaBUTaTebh BOJAYX pasjaesnercs Ha
e crpyd. OaHa yacTh ucpe3 akCHaibHbIC Kanaibl poTopa nocrynact B
PWIMUILHBIC KAHAMbl POTOPA U CTATOPA M fasniee B KOXyx. Jpyras yacTb
BO YIYXit HAl HCTACTCH BCHTHSILUOHHBIMM 2JIEMENTAMU B 30HY J000BbIX
Jacieil, oxaxkaaeT Jo00BbIC 4ACTH U KpailiMe NAKCThI CepAeYHUKOB CTa-
T0pa U potopa. Buixoas 13 30Hb! 1000BbIX YACTE, BO3AYX CMCILIUBACTCA C
BOJLYXOM, BbIXOASIILIMM U3 PAAUANLHBIX KAHAROB CTATOPA.

Buytpennue cucreMsl BEHTHIALMU B anekTpoasuiatessx JIA30 4 u
A4 ananordutbl. HHpKyIsuna ocyiuecTBasieTesl 110 3aMKHYTOMY HMKAY
Harperslii Bo3ayx nocrynaer s posnyxooxiaaurens. Bosayx vapyxHoio
HUKNA BCHTHASIUMK 3a0MPAETCA U3 OKPYXAIOLLCTO MPOCTPAICTBA C MOMO-
HILIO HAPYXXHOFO BEHTHASITOPA, NPOXOAMUT 110 TPyOaM BO3AYX0OXJIARUTENS
1 BLIOPACHIBACTCSH B OKPYXXAIOLLYIO CPCILY.
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Puc § Cucrema oxaaxaenms djekrpoasurareied cepun AT 4 mowmmoctsio
315 — 500 kBt (a) u 630 — 1600 kBt (6)

CuHcrema oxnaxaeuus snexrpoasurateneit cepun ATH4 MOLHOCTHIO
315 — 500 kBr paguansio-tanrenumanbias (puc. 8). Oxnaxaaoiudi
BO3AYX M3 30HBI JOGOBLIX UACTCH 110CIYNACT R BOAYXOBOAL, PACHONO-
JKECHHDIC 110 HAPYKHOM 1TOBEPXHOCTH CEPACHIIHKA YEPE3 OIHO Na30BOC Ae-
seruve. M3 Bo3AyX0BOAOB BO3YX ITPOXOAHT UCpE3 PAAUAILHbBIE KAHABI U
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HCPE 3 BOJAYUTHLIY 3030P MEXILY POTOPOM 1 C1AT0POM CHAuaSa TOCTyHAET
R COCCHHNC PYULVIBIIBIC KAHAAB, & 3HCM ~- B HAIPABACHUH K CAMHKE
CCPACHHMKA W B BOIAYXOOXHARHTEI b WiIH BHIOPachIBac1Cst HAPYKY B OKPY-
KAMOUYIW cpefly (UIs ICKIPOABUIATCICH € PAOMKHYIBIM  1{MKIIOM
BCH LHSILEMK).

Creiema OXEUKACHHSE 3eKTPOIBUraresicit MoUHoOCTbIo 630 — 1600 kBt
CUMMEIPUUHASH dKCHANbHO-paaHasbhiasi, Harverareabtast. CpenHum pa-
JHAIBLEBIM BCHTHSILIMOHHBIM KAHANOM CTATOP PA3/AC/IEH HA [IBE CUMMET-
PHUMbIE 110 BEH TIISIIMK YacTh. BeHTUISTOPBE 3201palor BO3MYX M3 Kame-
PH HHTOB M HATHCTAIOT €10 B 30HY J1I000BBIX HacTei 0OMOTKH CTaTopa.
Nanee oxtaxnAOnUii BO3AYX pasBetBisic resi Ha io1okH. Tlepswiit notok
UCPE3 BO3AYXOBOAB! HANPABASETCA B CPCAHUNA panHanbHbI KaHal cep-
JCUIHKA CTATOPA, BXOAMT B NONTNIA30BbLIE KAHAIbI CEPACUHNKA W TIPOXOIHT
JIYICE Yepes CHCTeMy eNeBbiX KaHanos, OTBOJI (€110 01 HOBEPXHOCTH
00MOTKH CTATOPA, 33TCM BBIXOAMT Yepe3 paIMAILHBIN KaHw! Ha nepude-
PHIO CCPACUHUKA CTaTOpa.

Bropoit NoTok BLIXOAUT B HIOMIA30BLIC KAHAILI CCPACUHHKA, OXAAXK 1A~
CF 4aCcTb OOMOTKH, aHAIOTHUYHO 1EPBOMY TIOTOKY, 1 HEPE3 PalNajibHbiil
KaHaJl BBIXO/IMT Ha nepud)epuio aKTUBHOI CTaM CTATOPA.

Tperest uactb BXOAMT B 3230p MEXKIY POTOPOM H CTATOPOM W OXJIAXI1aeT
HAPYXHYIO HOBEPXHOCTH CEPACTHIKA POTOPA 11 3yOHOBYIO 30HY cepliey-
HUKa ciartopa. Jns oxnaxaetinsl 3y010BOI 30HbI CCPACUHHKA poTOpa B
3yD1IAX BBIIOJIHCHB! AKCUUIbHBIE KAHATIbL, 110 KOTOPLIM OCYLLECTBIAE FCs
ABMKCHKC BO3AYXA CO CTOPOHB! BEHTIIATOPA K CO CTOPOHbBI CPEHETO pa-
JIMILHOTO KaHasla cepaeyHuKa cratopa.

OxNaxACHUE BO3AYXA, LHPKYJIHUPYIOLIET O BHYTPH (U151 NEKTPOABUTA-
1CHCH € 3aMKIYTOI CHCTEMOR BEHTHAAILIHU ), OCYLICCTBIISICICA B BO3AYXO-
odiauredie. B topuax cratopa ycranosiaeHst (pUAbIPb, KOTOPbie CVXAT
JUISE OMUCTKY BO3MYXA, NOCTYTIAIOWETO B JNCKTPOABHI ATCb [l KOMIIEH-
CAIMH YICUCK YCPC3 HEMJIOTHOC T B 30HAX MOBBLILICHUO!0 /IaBACHUSL.

Cuctemsl  oxnaxgetns  anextpoasuiarencri 2000 — 6300 kBr u
630 — 1600 kB1 anajio1 u4HbL.

Dnexrpoasuraieny AB-8000/6000Y3 MC0T KOMOIHUPOBAHHYIO CH-
CICMY OXJIAAJICHUA. HENIOCPEACTBEHHOE OXIKACHIC {Hanbojlee MHTEH-
CHBHOC) OOMOTKU POTOPA BOJOM U KOCBEHHOE OXJlax/IcHUe ODMOTKY U
CCPEUHHKA CTATOPA M po1opa BOAOH. a J1000skiX Yacreil — Bosnyxom. B
KAUCCIBE OCHOBHOTO OXIAXAAIOIICIO areH1a UCHIOAL3YeTCsS 1ypOurunbil
KOHUEHCAT, HOCTYIAIOUIMA B CUCTEMY 01 OTUEIBHOTO 3/ICKTPOHACOCA, KO-
10pbiiT 00ccreunaeT HeOOXOAHMbIF peryiHpyeMbiii pacxol KoHaeHcara
1 HATNIOP.

K craropy Boaa nojgaercst uepe3 narpyOkH rnopauis 1 Ciusa, pacnono-
AEHHBLIC B THDKHCH 4acTH Kopriyca.
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B obMoTKy poTopa Bosa rocrynael uepcs sojgonposon. Henocpeacr-
BEHHOE OXJAXACHUES OCYWECTBAAETCS NPOKAUMBAHUEM BOIL uyepes na-
pALIENbLHO PACTIONOKEHHBIC NO/BIE CTEPXHU 0OMOIKM POTOPA M KOPOT-
KO3aMbIKaiouye Konbla. B UcHTpansHoM oTBepC rug pasia potopa npoxo-
IUT TPY0a, KOropas ¢ HOMOIUBIO CNEUUANIBHOIO YIIIOTHEHHS pasaenseT
KaMepbl XONOAHOH H NonorpeToit Boabl. OXNaxato11as Boja NOCTYNAeT B
3Ty TPYOY uepes HENOABUXHYIO CAMOYCTAHABTMBAIOLLYIOCS BTYIIKY € dTO-
PONNACTOBLIM YILTOTHEHHEM.

KocpeHHoe BoasiHoe oxax/eHue cepacyHmKa v na3osoit yacTH ob-
MOTKH CTaTOPa OCYHICCTRASETCSH CHAYMHUHOBLIMU CCI MEHTAMM, PACTIONO-
XKEHHBIMK MEXAY NAKETaMK CEpACUHUKA. BHYTPH CHIYMUHOBBIX CETMEH-
TOB 3aJ1UThl MEIHBIE TPYOKH, 110 KOTOPbIM POXOAUT OXJaXXAA101Last Boja.

Boaaywnoe oxiaxkacHue 1o00BbIX HACTCH 0OMOTKH CTATOPA OCYILECT-
BAETCS NIPH NOMOWY HEHTPOOEXKHBIX BEHTWISITOPOB, PAacnoNOXEeHHbBIX
Ha Bany ¢ obenx cTopoH poropa. [Uist OXJIaxXACHHA HArpeToro BO3nyxa,
CMbIBalOLETO JODOBbLIE YACTH OOMOTKH CTATOPA, UCITOJb3YETCS BO3MYXO-
OXJIANTEb, PACTIONOXCHHBIA B KaMepe TIoa (PyHAAMEHTOM ABWTATENs.
Ox1aXIEHHBIA BO3YX U3 BO3IYXOOXJIAAUTENS TIOCTYMAET K BEHTHISITO-
paM, 3aTeM OMbIBaeT 1000Bbie YaCTH ¢ 0DEUX CTOPOH OOMOTKH cTatopa u
no nepudepuy cepacuHUKA HOCTYIIAET B BO3AYXOBOM, MO KOTOPOMY BO3-
BpaLaeTCs B BO3LYXOOXAAIUTENb.

Diex1popsurarcan cepun CAM3 2 HMCIOT JAMKIHYTYIO CHCICMY BEH-
TUASILIAK, B COCTAR KOTOPOI BXOAMT BOAC-BO3AYILIHBIA OXaAATEND, pac-
NOJIOXEHHbIH B BEpXHEH YacTH Kopnyca ctaropa. Liupkynauns oxnaxna-
IOWIETO BO3/lyXa B 3AEKTPOABUFATENE OCYHIECTRIISIETCS! BEHTHJISITOPOM,
UMEIOUIMM MHAWBUAYAALHBIA AnexTponpusog OxaxiaeHHe Harperoro
BO3/lyxa OCYIIECTBISIETCS B ONHOCEKUMOHHOM BO3AYXOOXTaQWTENE
DNEeKTPOABMTATEAN UMEIOT BCTPEUHYIO aKCHATLHO-PANHATEHYIO CUCTEMY
BEHTHIALNH, NPYU KOTOPO# OXJTaXKACHHbI B OX1AUTENE BO3AYX MOCTYIA-
€T B 3JIEKTPOABUrare/ib ABYMS NOTOKaMHK (PainajibHbIM M aKCUAIbHBIM).
PagnansHbplil NOTOK BO31YXa NOCTYNAET B KaMepy KOpITyca cTaTopa, npo-
XOIMT PAUaNbHBIE KAHAIBI, NOTIAAAET B MCXITONIOCHbIE OKHA, TE CMe-
LLIABAETCA C AKCUANTBHBIM MTOTOKOM. AKCHaJIbHBIHM 110TOK BO3AYXa BXOLMUT
B KaMepy CX€MHBIX COEAUHEHMUI CO CTOPOHbB! KOHTAKTHbIX KOJEL, nona-
J13eT B MEXIOMIOCHBIE OKHA, IIE CMELIMBAETCS C PAMANIBHBIM TTOTOKOM,

Jns obecneyeHus yCTORYMBO#M paboThl CXeMbl BEHTWISILIMK H YIIy4-
wieHUs obyBa TOPHOB KAaTYLIEK POTOPA HA BBLIXOJE M3 MEXIIOMOCHBIX
OKOH, Ha CTOPOHE KOHTAKTHbIX KOJIELL PACHOA0XEH KOMIICHCATOP Hafl0-

pa poropa. Harpersiii BO3MYX M3 3ASKTPOABHIATE/SE Hanpamnsercsi B
BO3AYX0OXJIAAHTEAD.
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FNABA TPETbHH

3kcnnyatayuoHHaa HaAEeXHOCTb
aneKkTpoaBurareneil, oTAeNbHbIX Y3N10B
N CUCTEM

3.1. XAPAKTEPHbDIE NOBPEXAEHUA
SNEKTPOABUIATENEN U NPUYUHDI
X BOBHUKHOBEHUSA

Hayiexnast paboTa aneKTPOABUTATECH HA IICKTPOC IaHUUIX Onpene-
JBICT HAUCKHOC L paBot bl BCCIO 3HEPIODIOKA B LICHOM DKCHIIYATALMOH -
HAST HAAEXKHOCTD DNIEKTPOUBHI A FCIE H ONPCACISICTCS] KOHCTPYKIMCH U Ka-
YCCTBOM M3LOTOBNEHHS, YCHOBHSIMM IKCIIYA1AIMH, HCPHONMMIHOCIBIO K
Ka4CC1BOM PEMOHTA U J1p. XapakTep NMOBPEXACHUN W NPUYUHBL OTKA30B
JCK1pOABHIATE/ICH B MPOLIECCE IKCIUIyaTALWH ofipeaesieT CTeNeHb Ha-
JIEXHOCTH OCHOBHBIX €10 Y3108’ OOMOTOK CTaTOpa W poTOpa, NORLINMIHMA-
ko u ip Mcnonbays aanHbic 06 01Ka3aX 2JEKTPOABUTATENICH, OTIPERENS -
101 HAKWMENCC HALEXHBIE JIEMEHTBI KOHCTPYKUMY W pa3pabaTbipaioT Me-
POHPUSITUS MO TIOBBLILICHUIO MX HANEXHOCIH W 10J11 OBEYHOCTH,
YBC/MMEHMIO MEXKPEMOHTHOI O 1IEPUOAA U T ., & TAKXKE IIAHUPYIOT CPOKH
TEXHUUCCKOro 0BCTyXXHBAHHUS H PEMOHTA, NEPUOAMYHOCTb H 0O0BEM UC-
HbLIAHAU  (INCKTPUUECKHMX, TUAPABIMYECKHUX, TEIUIOBbIX, MexaHuye-
CKHX), HOMCHKJIATYPY 3aMacHBIX HACTell, pacxofl 3AEKTPOTEXHMYECKUX
Ma1epHANIOB A1t PEMOHTA U Ip.

Hospexaenus oGmatok cratopoB. Cpok cnyxOb KOpnycHoil U BUTKO-
BOM U3oAAUMKM 0OMOTOK CTAaTOPOB AnekTponsuraieien 6 kB cocrapaser
20 — 25 ner. OnHaKo B NPoUECCe FKCIUYaTalNK 1O ACHCTBUEM Pasiny-
HeIX (aKropos (MeKTPUUYECKOH, TETUIOBOM UMEXaHHYEeCKMX Harpy3ok,
TpeHust, BHOpaLK, BO3NCUCTBYS BTk, MAC/1a M arpeCCHBHbIX TPpUMeceit)
IIPONCXOIUT CTAPEHHE MIOAALIKU U CPOK €€ CYXObl MOXET 3HAYHTENBHO
COKpaTUTLCS. Bnnsinue 311nx (pakTOpOB 3aBUCUT OT MECTa YCTAHOBKH, pe-
XHMa paboThl U KOHCTPYKTHBHOIO MCHONHEHUS JEKTPOABUraTeicH
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O1kas 0BMOTKI CTATOPA TIPOHCXO N1 [IPIF PABOIC DICK EPOABITTaTENs
WIM NPU HPOBEACHHUH NPOMIJIAKTAUCCKIX HCIBITAHHH  DKCIvVATUIH-
OHHDBE? BBICOKOROALIHBLIC HCHBITAHME KOPIYCHOH 13000 1HH 0OMOTKH
CATOPA 110 3BOMSNOT CYILHEL O €€ COCTOSHINL, 13K KAK 1IIPH JTOM MCTIbITa-
HIUSE BULKOBOW M30JSILLITH HE NPOM3IBOANICS, 10 PEMOH I HbLIH NHEPCOHAN HE
HONYHACT JAIHBIX 0 e¢ CoCTosAHIM OOpPaoBaBHICCCs BUTKOBOE 3aMbIK-
1IMC TIPUBOJAKT K CHJILHOMY JIOKAJIBLHOMY HalPCBY M KaK CACHCIBHC - K
1CIIOBOMY HPOOOIO KOPHYCHON B30AS11H,

C 1opilHEHUEM TEMIIEPATYPBI OOMOIKEH CTA10pa IPOHCXO)H T UHTCH-
CHBHOE CTAPCHUE BHTKOBOIH 1 KopuycHoll m3onsiiin Ona 1epsier wiac-
TMUHOCTD I CTAHOBUTCS XPYHKOW. MecCTiibic neperpesbl MOy BOZHHK-
HYIb 13-3a JicheKTOB aKTHBHOW CTadil M Hekavec1seHHblX naek. flpu
OUCHKE CPOKA CHYXKOBI U30JSALIIH IPHHIMAIOL, Y10 715 H30MILMH KIac-
ca B cpox ee citykObl COKpALLACICA BABOE € TIORLILHEHNEM 1€MIIEPATYPbI
obmorky Ha 10 °C.

Ha anexrpoasnrarcnsix tina JJA30 1iMesto MecTo paspyiienue H3ossi-
UMK BBIBOJIHBIX HPOBOAHHMKOB, COCAHIBHOILMY OOMOTKY C BBIBOLAMY,
BCACACTBIC MX HHTEHCHBHOIO HAIPEBa H3-3a HEAOCTATOUHOIO CeUCHHS
meau  [loa sercrBHeM MOBLILUCHHOW TEMIEPATYPbl M30JALIY CcTana
xpynkou. TIoBpexXIcHHIO CHOCOOCTBOBAIH TaKAKE HepeMELleHus T1po-
BOAHUKOB 1101 ACHCTBUEM INEKTPOAMHANMMYECKUX YCHIIHA (Hanpumep,
HPH HYCKAX JICKTPOJIBMIATCIHS) W 3-3d HCAOCHHOWIO KCC EKOTO HX KPell-
JICHHSE B KOPHYCE ¢1a10pd.

KOMMYTAIMOHHBIC fIepeHatipsike sl BOSHUKUOT TP BKTIOUCHHSX U
OTKJIOUEHHSIX DAEK TPOABHTATENCH. BCICACTBHE 91010 Ha W 30J5HIMI0 Ka-
TYHICK, PACTIONOXCHHBIX G/IMKe K BbIBOAAM, ACHCIBYE! Oolibuice Hanps-
XEHUE, UeM NMPH HOPMarsHOM pexuMe TToppexieHue n3oadnu obMoT-
KH CIAT1OPA MOXC I HPOMCXOAU T TIPH JUTHTCABLHON paboTe anekrpoasura-
1eoist Ha iyx dhasax

Onnohasnbic Jambikamist Ha JeMHio b eety 6 KB cobeinentinix nyxn
TAKKE MOLYT SIBHITLCSE IPUUHHON Npo6osi U30as11IMH OOMOTOK C1a10poB
HCCKONBKHX EKTPOABH alesicH, THTAIOWMXCS 01 DTOH CCIH, TAK KaK KX
M30JI511IHS] OKA3BIBAETCA NPU ITOM HOJ JHHEHIIBIM HalIPsLKEHWeM, 1pe-
pocxonstiinm dazqoce B 1,73 paza.

K 0pobok H30suMii MOXKET TaKXKe 1PHBECTH MeCTHOE Wy obiuee
VBIEDKHEHHC W 30MS1LHI U HATHUHE arpecCHBHbBIX NPHMECER B OKPYXaIo-
HICH cpeje MapoB KHCIOL, LLetoYey, Macia ¥ 1p. YBIaxHEHHE 0OMOTKH
cTaropa MOXet MPoH30HTH N3-32 HAPYIIEHUA FEPMETHHHOCTUA BO3AYXO-
OXJIAAMTCIICH THNA BOAA - BO3AYX, MOSIBACHHS BOJIB HA HAPYXKUBIX 110-
BCPXHOCTSIX TPYGOK BO3AyXooxjiaauTeseli, BbI3BaHHOIO KOHICHCALUEH
HAPOB NPH NOJIAYE B BOIAYXOOXJIAAHTE/ b CTHUIIKOM XOIOHON BOABL, Ha-
PYHIEHUST TEPMETHHHOCTH CHCICMbI HEITOCPEACTBEHRHOIO BOASIHOIO OX-
NAKAEHHS, [IPOTEUCK apMaTypbl TCIUIOMEXAHHYCCKOIO 000PY/I0BaAHUS U
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CIILHIKOBBIX YIDIOTHEHIW HACOCOR; NMONAAAIHHs aTMOC(DCPHBIX 0CAAKOB
B OJICKIpoUBHTATENL W KOPODKY BLIBOAOB; NOMNAAANMS BO/IbI B CHCTIEMY
BCHHUISIUWMK; (IPH THAPOYOOPKE HOMEIIEeHITT
B cns13m ¢ MaHeBPEHHOCTbIO SHEPIOGAOKOR, pabo1aioLMX B PeXUMaX
PCIYIIHPOBAHUS HAl PY3KW, K € OCTaHOBAMH B PC3CPB HA BLIXOAHbLIE AHU
SHQA'THTCIbHO YBEJIMUWIOCH KOJHYECTBO NYCKOB 3JieKTpousurateneit cob-
CIBCHHBIX HYXJT, 4TO O1PHUATENILHO CKA3UIOCH Ha COCIOSIHHU KPEIUICHUS
00MOTKH B 1123080 # #0GoroH yacTax. [pu fiveke anekrpoasiiratencii ¢
KOPOITKO 3AMKHYT biM POTOPOM BO3HHKAIOT TONUKKM TOKA, B S — 7 pa3 ripe-
BLIJAIOUME €70 HOMUHAILHOE 3HAYEHUE, KOTGPLIE CO3AAI0T B OOMOTKE
Donbitite AMHAMUUCCKUE YCHAMsL. DTH yeuas (1o SU-KpalHoto 3Haue-
HHS HOMHHANBHDBIX) CKA3bIBAOTCS APEUMYLISC IBEHHO HA TOOOBBIX Hac-
11X OOMO KU c1aropa, Bbi3biBas UX 4eDOPMAITHIO U THOSIBICHHE MECTHBIX
JAehekion M3oasitnu B Buae Tpeini. Jedexrst uatiie o6pasyiores B Mec-
1aX BLIXOMA CEKLIMM W3 Na3a, T BO3HHKAIOT HAUOOILILIIC MEXaHHYECKHE
HATIPSLKCHUA B H30IUKI TIPH fedopMaliiu 1000BbIx yacTeil, Euc Gonb-
HIMC WICKTPOUNHAMUYECKHME YCHIIUS BOSHHKAIOT 1IPU NYCKAX AEKTPO-
ABHrarencH ¢ NpUBOAOM, BPAILAIOUIHMMCS B 0OPATHOM HalpapjieHUH (Ha-
HPUMED, BCJACACTBUC NIPONYCKA WHOEPOB, 3aBUXEK M Ap.).
Henocratouno xecikoe KpericHue O1AChbIbIX MICMEHTOB OGMOTKH
Clatopa yieKTpoaBUratescii, paboTaloluMx B pexiiMax YacTbiX NyCKOB,
HPHBOUIT K YCTANOCTILIM TIOBPCKACHHSIM MEAN 1POBOAHMKOB KaTyiiey-
HBIX HCPEMBIMCK, BLIBOJOB M AP YCTAMOCTHIC IPCHIHTTBE HHOABISHOTCS Be3
3aMCTHOI [1ac i nyeckom iehopMatttt AHATH 3 MHOLOUHCACHHBIX W3N10-
MOB MEXKATYLIEHHbIX MEPEMBIUEK 0DMO KM C1aTOPA 3ICKTPOABHTaTE el
wnos AA30-13-50-4, CIIM3-20-49-60 n Ali3-16-44-12 nokasniBaer,
UTO 11pOH b U 3710MA COCTOMT M3 JIBYX YETKO BIPAKCHIIbIX ODAAC Iei: 01-
HOIt — ¢ 1pyOOH HICPOXOBATOH KPUCTALTHUCCKOH NOBEPXHOCTLIO, SIBAS-
1OUICHICS YCTIOCTHOW 30HOMR, Py 0#f — ¢ FAA/IKOK GapxaTUCTON nonepx-
HOCTHIO, SIBISHOILCHCS 30H0M M HOBCHIOIO paspyuwseiiist. OnHa H3 npu-
Wi, CHOCODCTRYIOWIAS 3TOMY MPOLIECCY, — H3IMEHEHHE CTPYKTYPhl Me/Lu
BCACHICTBHE OTKAOHEHMST TEXHONOTHUCCKOTO PCXUMA TIAMKHY MeU Mel-
Ho-gochopuct uim npioem. Ios romy npn nepeMoTkax o6MoTOK c1al10-
POB € HCHOABL3OBAHHEM CTAPOH Melint (3aMEHA KOPMYCHOMH W BHTKOBOH
H30JI5111HA)  HEOOXOAHMO THIATEABHO KOHIPOJIMPOBATH U OCMATPUBATHL
BLIBOUHbLIC KOl KA1YUICK M HE A0MYCKaTh Hepexkota Meau 1pu naike.
HexauecTBeHUbIN PEMOHT HIIH TEXHHUYCCKM HCODOCHOBaHHOE yBEAU-
UYCHHC MCXPCMOHTHOIO AEPHOAA HPUBOAMT K PEIKOMY YXYAMIEHUIO CO-
CIOSIHHS KpelieHHst obMoTkU. B nipoliccce akciuvaraunu npu padoie
JICKTPOIBHIATCIIS B AHOPMATBLHOM PEKMMC MOI YT BO3HMKHYTL HeoOpa-
1uMbic gedopMatMi 0OMOTKH, BbI3bIBAIOLHC OONBUINC [TOBPEXAEHHA H
HCODXOAMMOCTD ¢ MOJIHOMN NEPEMOIKH € 3aMEHOI N30JSILIMH. AMTIUIUTY-
AL KOJNCOAHINA 1 nepeMetIeiMi HIeMeHTOB OOMOTKH HpK ociabienini ee
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KpenjieHusl YBEIMYUBAIOTCA, UTO BEIET K JUIbHEUIIEMY OCHabaeHNnIo ¢
o0pbIBY LIHYPOBLIX DaHAAXKEH, 0CNaGNEHUIO U BbINTAAEHKIO 1TOAKIMHO-
BbIX HPOKJAIOK U NTA30BLIX KITHIbCB, AcopManuil OaiijiaxXibix Kojael,
TIEPETUPAHHIO U30ISHMH B MCCTAX KOHTAK 14 C aK THBHbIMU YaCTSAMH W e~
TaJISIMH KpeILIEHUS.

B npouecce aKcrulyataliMy UHOTAA TIOBPEXIAerest KopIiycHasi u3omsi-
LIMS KATyHieK B 114308011 UaCTH M3-32 HEKAUECT BEHHOM L1MX10BKU Cepley-
HUKa CT410pa, €CJIM OTACHbHBIC OCTPBIC KPOMKK CCIMEHTOB aKTHBHOH
CTANM BHICTYNAIOT B 1133 NPU BHIKPALIWBAHWUY OTAEABHbLIX TMCTOB (0CO-
OCHHO KpallHUX NAKEeTOB). JTO MPOUCXOAUT U3-3a TOTO, YTO JIMCT CTANH,
BHOpUPYS B TIEpeMEHHOM MarHW1HOM TON¢, nepepe3act U3oAsuuio A0
MeaH. MexaHuueckue noBpekaeHust M 30as1KMu 00MOTKM CTATOpA NPOUC-
XONAT TaKXKe BCACJICTBME MONAAAHUS TOCTOPOHHMUX [PEAMETOB B
NCKTPOABUTATEND,

Ilospexaenns akrusnoii craam cratopa PacripoctpaneHHbiil aedexr
CTIM — ocaabjieHue e NPecCOBKU. XapaKTepHbIM MPU3HAKOM AedeKT-
HBIX MECT SIRAETCS! HANET NbULH KUPIMMYHOFO 1BETa (CJIebl KOHTAKTHOMH
Koppo3un). M3-3a nositennoit BUOpauuu ocnabieHHbIX CETMEHTOB 1a-
KeTa NPOHCXOANT HIIOM JIETIECTKOB CTaNN Y OCHOBaHUM 3yDua, MCTHpa-
HUE JJAKOBOW TUICHKH M MECTHbBIH Harpes, Bbl3biBalOILUA OTLIABICHUE
y4acTKa CTalu.

Meperpes ¥ onnanieHUe aKTUBHOLL CFUTH C1aT10Pd MOXKET BhI3BATh MNO-
nazaHue 11oC ropoHHMUX METATUUECKUX ITPCAMETOB B Na3oBYIO Y4acTb, 110~
SIBIEHUE 3aYCEHUEB, a TAKXKE MEXAHUYECKIME NOBPEXIEHUSA PACTOYKHU CT]-
TOpa OT 3aneBanmsa portopa. I1pn npoboe uzonauMM Karyuwiek oOMOTKU
CTaTopa B 11a30B0i YacTH 00pasylolueica Ayroi OrUlaBisieTCsl akTUBHast
CT&ib, YBEAIMYUBAs 30HY MOBPCKACHUS M, COOTBETCTBEHHO, 06beM BOC-
CTAHOBUTENBHOTO PEMOL Fa.

Y cuHxpoHubix anekrpoasurareneii tunos CAC3 u CAM3 nHorna o6-
PBIBAIOTCS HAXHMHBIE NaUIbLbl AKTUBHOW CTAIM €1aTOpa Y JINCTAHIMOH -
HbIE PACTIOPKM MIAKETOB, BCICACTBHE HX HENOCTATOUHOI O KperuieHus. He-
(hexT NPUBOINT K MECTHOMY 0CJ1a0NEHUIO CEPACYHMKA U NNOBPEXIACHHUIO
obMOoTKM.

Tospexaenus KOPOTKO3AMKHYTHIX POTOPOB ACHHXPOHHBIX INEKTPOLBH-
rareneit. B anexrpoasuratensix tunos AH3, JA30, A, A3 Hanbonee vac-
TO NOBpEXIAETCH OeUYbA KIETKA (TPeLIUHBl B CTEPXHAX W UX 00pLIB)
H3-3a 0cnabiieHusl C1CPXKIICH B A3y W HApYLICHHS KOHIaK1a B MecTax
maiiky CTEPXHA C KOPOTKO3aMBIKRIOIMMH KONBLAMW BCACACTBUE POCTA
BUOpAUMHK M 3HAKONEpeMEHHBIX AedopMalni ciepxts. CBOEBPEMEHHO
He 0OHAPYXXEHHAs TPeINHA, NPOrpeccUpys, NPUBOJAHT K HALIOMY CTep-
JKHS1, KOTOPBIH 101 AcicTBUEM LIeHTPOGEXKHbIX CHI M3l Hbaeics u obna-
MBIBAeTCs, NOBPEeXIas U30JigUHi0 N0DOBKIX YacTeii 0OMOTKM CTaTOpa.
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Benesiershe Bosnykuicro Hebanatica yBeJIHYHBacics BHGDHL{HSI NICKTPO-
JIBHIQTCHA TDCH[HHH W HEKAQYECTBEHHbBIE NTAM K CTepX e YBCAHUNBAIOT
AR THBHOC COHPOTHBICHIIC 0OMO1KH POTOPY, VXYoL HYCKOBBIC Xdapak-
TCPHCTHKH H Hapyuialor HOpMaJibHy10 pil6(_)Ty INCKIPOABUNIATEIIH

AJlIOMHHHEBBIE  KOPOTKO3AMKHYTblE OOMOTKH 2JieK FpojiBUrarenei
tia AH3 nospexaatotes W3- 31 HeI0C TATOY HON MEXaHUUCCKOH NMPOYHO-
CIH B CBSI3M CO 3HAUMTEbLHBIM TMOBBILLEHUEM TEMIIEPATYPh! 0OMOTKHM
Hocse 3amensl aMOMUHHEBBIX OOMOTOK MEAHLIMH, BbIfIOJHEHHBIX M0
PCKOMCIIALMN 32B0OAA-M31 OTOBUTENS, TIOBPEXICHUA e Habioaanocs

Huskas HapexHocTs 0GMOTOK POTOPOB INEKTPOABUTaTeNCH THNa
A3-12-52-4 — peaynplal 3aBLIUEHHOTO 1EXHOI0I HUCCKOI 0 3230Pa MEX-
JIv CTEPXHSIMM POTOPA ¥ N1333MH, @ TAKKC CICACTBHC YACTBIX M TSRKESIbIX
IYCKOR JJICK1 POABUTATENS, BHI3bIBAIOLIMX 3HAUMTE/IbHbIE TEPMOMEXaHU-
HCCKHE HANIPSDKEHMA B 2neMeHTax o6morku. [loBpexcieHust KopoTKo3am-
RHYTBIX POIOPOB CAYYAIOICs NIPYU BKJIOYEHHUM MNCKIPOBHIaleneil, Bpa-
HRIONIMXCS B MOMEHT [1yCKa B 00parHyio CTOpoRy

Y onexipoasurarener 1una ATH vMeeT MeCcTo ociiabncHUe 110CaaKu
OailaxXHBIX KOJCEL HA KOPOTKO3aMbIKAIOLHME KOJIbLA H3-3a HEAOCTATOY-
HBIX HATSITOB (110 CPABHEH M0 € YEPTEXKHBIMHA) TIPH H31 O TOBJIEH MW Wi pe-
Monie dagaxknoro yana. ediekt nporpeccupyct npu paboic, 1aK Kak
OaAKNOC KOJBLIG Pa3OHBACT HHOCALOUHOC MECIO KOPO!KO JAMBIKAIOHIC-
10 KOJIBILY M3-3a YBCIHIWBaioUleHest BUOpaLiu.

Ha snekipoasuiatensx tuia JA30-2-18-59-10V 1 uyorpa 0Gpa3oBsl-
BAIOICS! TPCHIMHBI B MECTax nipusapKu pedep K saty poropa [lporpeccu-
PYst, D11 IPCLIMHBI PA3BMBAIOTCSH, 3AHKMas 110 OKPYXHOCTH Ayry 1o 340°,
BLI3LIBAS pe3koc Hapacranue BubBpaumu. Ha anekiponsuratenc Tvna
AB-8000/6000¥3 1100MKa Bajla pO1OPA NIPOUCXOANT HHOCHC 3aKNHHUBA-
HIS DBPOMY(ITHE, COSaMHSIOWEH DAEKTPOABUIATENb C HACOCOM.

Hospexiienyue poTopoB CHHXPOHHBIX 3JIeKTpoaBurareieii. [ns nycko-
BhIX KJICIOK CHHXPOHHBIX 3JICK 'POJABHIATEICH XapaKiepHbl Te Xe T10-
BPCAJICHHMS, UTO H Y KOPOTKO3AMKHYThIX 0OMOTOK POTOpPOB aCHHXPOHHbIX
JdeKipoasurareiacit,. KpoMe Toro, cnyvaiorcsi HapyilicHUs KOH1aKTa
MCXJTY CCIMEHTAMMN MYCKOBOH KJETKH W3- 32 HCKAUCCTBEHIIOO JIyXEeHHs]
ROHIAKTHDBIX TTOBEPXHOCTEH CCIMEHTOB, Bbl 351 BAIOLLIET O OKHCICHKWE U OT-
CIEAMBAHKC THONTYAbL.

T1poBou H3oNsIHE 0OMOTKH POTOPA HACTYIAIOT 13-3a NEPCTHPAHUS
KOPHYCHOM H30SILLAY KA TYILKOM 110/110¢a N1PH HEeMA0THO#M TOCAKE €e Ha
cepyieyik. Heruio rHocTs MOCAIKH [POUCXOANT M3-3a HeAOCTarouHOM
TOJIHHHBE M3OMSILMOHHON MTPOKAAAKHU (11ai0bl), a TAKXe M3-33 CaMOOoT-
BUHYHMBaNKsL BONTOB KpPEIieHHst NMoMmoca K MarHHiHoMy konecy. Tpu
HATHISJIBHOM CAMOOTBUHUMBAHNHY OOATOB (Ha BEANUNAY, O0JbILYIO YEM
OJUIOCTOPORHIKE BO 3OYILHbIA 3a30p) NOAOCHOM! HallIMaK MOXET NoBpe-
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UHTLAK [‘l;llll Iyioclaib u 0OMO1 Ky claropa, HapytuTh MCXKINOMIOCHOE COC-
JIHHCHHUC, MO HPHBCICT K PA3puiBy ucH 1 1oIepe B()}Gy)K)lCHH}l. K JTOMY
TAKXKC (APHBOAHT HCPCTOPAHUE MCXHOJIOCHION HCPEMbBIYKH BCHICACTBHE
HekauecTBeHHou naitky. He 3aKpCIuICHHAA HA CEPACYHHMKE KaTyliKa MO-
XET BbI3BATh BUTKOBOC 32aMbIKaHHE.

Tospexienne NOAMMNHAKOB CKOMWKEHHA Y JIEKTPOABUIATCIICH C KO/b-
HEe ROl CMA3KOI NMOBLIICHHUE TEMIICPATYPb! BbILIC AONYCTHMOM U BbITLIAB-
Jicitve 6a6061Ta MOTyT NPOU30ITH B pe3yabTaTe MEATCHHOIO WK MOJIHOTO
NPCKPALICHUST BPALUICHHUA CMAa30YHBIX KOMCH, HeynoBACTBOPUTENbHON
padorbl cKpeOKOB, N3-32 HU3KONO YPOBIISE MACHA B HOAHIMITIHKE, IPUME-
HeHus fojce RYCTOTO Macia 1o CPaBHEIMIO C PCKOMEHAYEMbBIM 3aBO-
JoM-u3rotoBuTeneM. MeancHHOe Bpallie HMEe KOeLl WK UX NOJTHAS OCTa-
HOBKa MOXCT HPOH30HTH M3-32 HAPYUICHHS UPABHILHONU [coMCTpHue-
CKo# (hopMbi KONEl (OBAILHOCTH, HCKPHBACHMS KoJiell WK 33601 HbI).

[eperpesbt NOAWMNIHUKOB 1 BhIlLIaBieHue 6ab61Ta B pe3yaLTare oce-
BOIO AaBNAECHUA POTOPA HA NOMIIHITHWKYU MOTYT NIPOM30HTH B CBSI3U C HE-
JOCIATOUHBIM OCEBbIM Pa3beroM po10pa, HENpaBUAbHON YCTAHOBKOIL
INEKTPOABUTATENS YU NIPHBOIHOIO MEXAHU3MA B OCEBOM HaMpamiIeHUH, a
TaKkxke u3Hoca noayMydr. [loBblieHHast BubGpauus, leKauyecTBEHHAs
LUCHTPOBKA BAIOB K HEPABHOMEPHOCTD BOJJYIUHOIO 3230pa TAKXKE MOTYT
ObITH HPHUUMHON MOBBILICHHOTO Harpesa.

[MpucyicrBue B Macsie NOCTOPOHHUX TIpUMeEcEl (MbUYW, PXABYMHBI,
LUNAKa OT CBAPKM), OOBOAHEHHUE MacCia, pasbejaHue WeiKu Bajla noa-
HIHHIUKOBLIMUM TOKAMH H3-33 HAPYUICIEASE M 308SIHMH HOAIMMITHHKOB,
ILI0XO HOAOTHAHHDIH BKAAAbI, & TAKXe MJ0X0 oTuiMGoBaHHast WeHka
BANIA MOTYT BbI3BAThH YBENHMUCHHE TEMIICPATYPbi U BbinIasienue 6aboura.
B astekTponBuratensix co CMa3Ko# o HaBACHHEM 1IePErPeBbl M BHITUIAB-
Jernc 6a00HU1a NPOMCXOMST 1TPH HEAOCTATOYHOK HOLAUE MAC/a, HAHPKU-
Mep 113-3a 3ACOPEHNS MACJIONPOBOJOB, MACASIHOIO (PHILTPA U NIPH HEUC-
NIPABHOCTIIX MACNOHACOCA.

Heucnpasuocrs nogumnnnkos gauenns Cpok cityX0bl 1 HALEXHOCTD
HOALMITHUKOB Ka4€HHUs1 JJICKTPOABMI A1€JICH B IPOLICCCE IKCILIyATAUMU
JaBUCSIT OT BUOpauy poTopa, KayecTda LEHTPOBKU M MOATOHKH My(T,
3aIbUICHHOCTHU, BIAXHOCTH, HATHYHUS arpeCCHBHbBIX TIPUMECEl B OKpY-
Xatoleit cpene, TeMNepaTypbi NOMNNIHIKOB, THITA TPUMEHSIEMOU CMa3-
KU N IEPHOAUYHOCTH €€ 3aMEHBI, KAYECTBa TEXHHUCCKOTO ODCIYXHBAHUS
H CODAIOUECHUS TEXHONOIMH PEMOHTA.

FlomuunuMUKOBLIE Y3kl C NOAWITHMKAMH KAUCHMSt HE BCETAAa OCHA-
HIEHBI anNapaTypoii A TENN0BOTo U BUGpaunoHHoro kontpons. fHosro-
MY IKCMAYATAUMOHHDLIA U PEMOHTHBIH HEPCOHAN UMEET OTPAHNUUCHHYIO
UHPOPMAIIHIO O COCTOSHUH NOMILHITHUKOBOIO Y314,
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OcHoBHBLIMIE HEHCNIPABHOCTIMHM NOAUIMITHUKOB KAYEHUs B 1IpoLiecce
JKCIUIYATALMHN SIRSIOTCH fleperpes NOMLUNITHRKA, CHABLHBIA LIyM ¥ Bbi-
Opoc cMasky M3 noamKHKKA. Fleperpes noamnHnKa MOXeT NPoOK30i#i-
111 H3-33 321 PsI3HEH Msl, U3OBITKA MK HELOCTATKa CMa3KK, Npyu 60/IbHIOM
HA A1 € BHYTPEHHE! O KOJblia NOALUMAHMKA HA BAT WA HAPYXHOFO KOJIb-
it B KOpPNyc MOAMMIIHMKA, K3110CA WK pa3pyilieHns aeraneit noawvn-
HUKORB. 3HAYHTENbHBIE NEPEKOCH], NOBbIIEHHAs BUOpaLMsA M HeKaYecT-
BCHHaAsI HCHTPOBKA BAAOB 3JIEKTPOABUTATENA H MEXaHHU3Ma CIIOCODCTBYIOT
BOJHUKHOBEHHUIO ¥ PA3IBUTHIO noBpexaeHui. [Tpu GonbuioM uanoce Ted
KaueHust H ux sehekTax (PAKOBHHAX, KOPPO3HH, TPEUIMHAX) MOALMITHHK
Pabo1acT C NEPErpeBoM M HIYMOM.

Hansune B KOHCMCTEHTHOI CMA3KE TIPOJYKTOB N3HOCA pabOTAIONIETO
NOAWLUNHUKE MOXET CTaTb NPUUMHONW HEPABHOMEPHOro abpasuBHOro
H3HOCa cenapartopa, COMPOBOXAAIOWEIOCH Pa3bdaNaHCHPOBAHHEM HO-
cneanicro. Ecnu nenTpoBka cenapatopa ocywectsisiercs no Hopram
BHYTPCHHCIO KOAbLA ROAMIKUMHMKA, TO MPH HAUTMUUY aGpa3HBHBIX fIpH-
McCeit B CMa3Ke MPOMCXOAHT ObICTPLIi H3HOC, COMPOBOXAAIOHIKIHCA NO-
siiecHUEM Aporpeccupyiouiero aucbananca.

3.2. NOKASATENNU HAQBEXHOCTU

Hadexctocms — cBOKCTBO 06BEKTA COXPAHATH BO BPEMEHH B YC1aHOB-
NCHHLIX NPEAeHaX 3HAYCHUSA BCEX NAPAMETPOB, XapaKTepU3YIOHKX Clio-
coBHOCTSL BBINOAHATB 1PCOyeMbie (DYHKUMH B 3A0AHHBIX PEXHMAX H YCI0-
BUSIX NPUMCHEHHUA, TCXHUUYECKOTO OBCYXMBAHHSL, PEMOHTOB, XPaHEHHUS
1 IPRHCHOP UPOBRAHHSL.

[lpedensvioe cocmosiue — COCTOSIHUE 00BEKTA, IIPH KOTOPOM €ro Naflb-
Heiniee APUMEHEHHE 10 HA3HAYEHNIO HENONYCTUMO WIH HEUeNecood-
Pasio MO0 BOCCTAHOBACHUE €10 UCTIPABHONO Wi paboToCroCODHOTO
COCTOSIHMSE 1ICBOIMOXHO MAN HEUCAECO0bPa3Ho

Omkas — cobbITHE, 3aKmouatolieecst B HapylcHuu paboTocnocobHo-
cTH oObeKTa.

Hapatomka — OpoRomXu1eNsHOCTb WK 00beM paboTsl 0O6beKTA.

Hapabomra do omkaza — napaborka o6beKTa OT HAYANA €70 IKCIUTYa-
TAHUH 10 BOZHUKHOBEHUS NEPBOro OTKA3a.

Texuuuecxuit pecype (pecypc) — HapaborTka 00BEKTA OF HAYANA €10 3KC-
1iya 1211 WK ce B0300HOBNEHHA 110CSIE PEMOHTA JI0 Nepexoaa B npeje-
JILHOC COCTOSIHME.

Cpok cayncbos — KaneHaapHas NPoOACIKHTCHBHOCTL OT Hayana 3Ken-
AYATAIMU OOLCKTA WM €€ BO30DHORNCHHS! NOCJE PEMOHTA 10 11EPEX0aa B
HPCICHBLHOC COCTOSTHHKE.
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Hoxazamens HAOeHHOCINN —- KOJIWIEC FBCHHAY XAPAKICPHCTUKA OJIHO-
FO MM HCCKOJBKHX CBOUCTB, COCTABASIONIMX BALEXHOCTb 06beKTa.

K uucny 1MpOKO JIPUMEHSICMbBIX KOJIMUYECTBEHHDIX XAPAKTEPUCTHK
HAJIEKHOCTU HEBOCCTAHABAMBAEMbIX OOBEKTOB OTHOCSTCS: BEPOSITHOCTH
6e30TKA3HOM pabOThl ¥ OTKA3ad, YacTOTa OTKA30B, WHTCHCHBHOCTb OTKA-
308, CpeAHSIS HapafoTKa 40 NepBOTo oTKasa. Beposgrioctsb 6e30TKA3H0#H
paboTbl — ITO BEPOATHOCTH TOTO, YTO NPH OTIPEACHCHHBIX YCAOBHSIX IKC-
MIyaTaluy B 321AHHOM MHTCPRANE BPEMEHHU HE MPOU3OUAET HU OHOIO
oTkasa. BepositHocTh (hyHKINs yObIBAOLIAS .

Beposnmocms omikaza — 3710 BEPOSITHOCTL TOT'O, HTO TPH ONPCACC-
HbIX YCAOBHAX IKCILNYaTALIKK B 3aJaHHOM UHTEPBAJIC BPEMEHH IPOU30N-
JIET X015 Obl 0iMH 0TKa3. OTKa3 u Oe30TKa3Hast paboTa — COOLITHS TPOTH -
BOMOJIOXKHbIC 1 HECOBMECTHBIE.

Yacmoma omxasoe — OTHOIICHUE YUCHA OTKA3ABILUX M3ACHNI B eau-
HULLY BpEMCHM K NMEPBOHAYAILHOMY YUCITY HCTIBITBIBAEMbIX M3aenuid. Yac-
TOTAa OTKA30B WM IUIOTHOCTb BEPOSITHOCTH OTKA30B MOXET ObITh OfNpese-
JIEHA KaK TPOU3BOAHAS 1O BPEMEH! BEPOSTHOCTH OTKA3OR.

Humencuenocns 0mKa306 — YCAOBHAsl TDIOTHOCTb BEPOSITHOCTH BO3-
HUKHOBEHUS OTKA3a, KOTOpAast ONpeaessieTCst Kak OTHOLEHHE Yuchia oT-
Ka3aBlIMX U3NEJINi B eIMHULLY BPEMEHU K CPEAHEMY YNCIY M3fenui, uc-
11PaBHO pabOTAIOUIMX B JAHHBINA OTPE30K BPEMEHH.

W HTeHCHBHOCTD OTKA30B SIBJISICTCS TAKXKE OTHOLICHUEM YacTOThl OT-
KAa30B K BEPOATHOCTH 6e30TKa3HOi paboThl. OObIY1HO UHTCHCHBHOCTD OT-
Ka30B MCHAETCA BO BpeMEHU. TONBKO B ClTyuae IKCNOHCHIMAIBLHOIO 3a-
KOHA pacripeAcieH1s OTKAa30B UHTCHCHUBHOCTD OTKa30B BASETCS IOCTO-
SIHHOU BEJWUHUHOI.

Cpenneit HapaboTKO# 10 OTKa3a Ha3bIBACTCH MATEMATUUECKOC OXMIA-
Hue HapaboTky 0ObeKTa 10 NEPBOIO OTKA3A.

OCHOBHBIMHM XapaKTCPUCTUKAMMU BOCCTAHABAMBACMbIX OOBEKTOB siB-
JISLOTCS CEAYIOLINE.

Tapamemp nomoka omKa3eé — OTHOUIEHUE CPEAHETO YUCIA OTKA30B
BOCCTaHAB/IMBACMOr0O OOBEKTA 32 NIPOM3BOJLHO MAIYIO €ro HapabOTKy K
3HAYEHUIO ITOH HapabOTKHU.

CpeOnas napabomra Ha omka3 — OTHOLLEHUE HapaOOTKH BOCCTaHaB/IU-
BAEMOT0 00bEKTA K MAaTEMATHYECKOMY OXMAAHUIO YUCTIA €ro OTKa30B B
TCUE€HUE 3TOM HapabOTKH.

Hannune HeCKOJIbKUX NToKa3aTeNel Hale)KHOCTH HE 03HAYACT, YTO He-
06X0IMMO O1IEHUBATh HAAEKHOCTb JEKTPONBUTATENEH MO BCEM 3TUM NO-
kazarensiM. [1py McenieioBanyy Haie XXHOCTH EKTPo/IBUTaTencii Haubo-
Jiee Y4acTo UCTIOJNIB3YETCs! BEPOSTHOCTI O€30TKA3HOM paboThI.
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3.3. HAAEXHOCTb NOALWWUNMHUKOBDBIX Y3/10B
C NOALWMNMHUKAMU KAYEHUA U CKOSTb)XKEHUA

Onim 13 HaMMENCE HAAEXKHDBIX Y3JIOB JJACKTPOABHI ATCIEH SIBISIETCS
HOJINIITHAKOBLIN y3ei1. DKCIEPUMEHTANBHBIC MCTOMBL OLICHKU HAEX-
HOCTH MOIUHBLIX BLICOKOBOBTHBIX 3JIEKTPOABHUIATENICH SIBASLIOICS BaxX-
HBIM HCTOUHHKOM TTOJIYUEHUSI LOCTOBEPHBIX JAHHbIX 00 IKCILYaTALlHOH -
HOI HAICKHOCTH OTUEBHBIX Y3108 U ABUFATENst B LEJIOM.

Ho pesyiibiataM MCHBITHAA M 9KCIAYATAHMOHHBLIM OTKA3AM OYIpesie-
JBHOT HAWMEHEE HalexXible 3NeMEeHTbl KOHCTpYKUMH. Mcnbitaring m
OIHBIT KCIIYATAUUM SBJSHOTC MCXOAHBIM MOMEHIOM [UISt PaspaboTKu
PCKOMCHIAUHI 110 NOBBILICHUIO HANEXHOCTH, MJIaHUPOBAHUSA CPOKOB
TCXHMMCCKOI 0 00CAYXUBAHUS Y HCTIBITAHUI, HOMCHKATYpht ¥ 06beMa 3a-
HACHBIX YACTCH, 3NEKTPOU3ONSLMOHHBIX MATEPUAIOB JUISI DEMOHTA U Ap.

Jwice ananusnpyercd HaneXHOCTb U ROATOBCUHOCTD TOAWKUTTHUKOB
216 wiex1pojsmrateneit HanpsikeHUeM 6 KB, HaxoasmMxest B 9KCIUyaTa-
1Y o1 7 10 14 neT ¥ UCMoAbL3yeMblX B KaUeCTBE NPUBOJA MEXAHU3MOB
COOCTBCHHBIX HYXI 3NEKTPOCTAHUMI € 9HEProbjoKaMM MOLLHOCTHIO
300 MBr.

PaceMarpunBacmbie THIbL DJIEKTPOABUIATENEH UMCIOT PA3INYHOC HC-
NOJHCHHMC ¥ HIHPOKKIE OMAIIA30H 4acTOT BpatueHust. B 3aBucuMocTn ot
KOHCTPYKTUBHOTO UCTIOMHEHNS!, YACTOTH BpallieH Ml U Harpy3Ku B DMIEKT-
POABHIATCIISAX TIPUMCHEHDB! MOAMIHITHUKY KAYEHUsT CACAYIOLINX THIIOB!
PUHUIBHBIC OMHOPSIHBIE APHKONOMAUNHUAKY, PAHAILHDBIE POAUKO-
HOAUIMITUUKHE C KOPOTKMUMY HIMWIIMHAPHYECKUMU POAUKAMU, PalUanbHbIE
cpepiicckue ABYXPSUIHBIC POIMKONOMUMAHUKY, PAIHAIBHO-YIIODHbIE
HEAPHKONOJIHHTTHUKH,

HomuuiHMKY CKOMbXEHUs 110 KOHCTPYKTUBHOMY WCHOJHEHUIO B
PMEKTpoBUTaTesix ObIBAIOT ILWTOBBIE U BHIHOCHBIC (CTOSIKOBbBIE), C pasb-
CMHDBIM H HCPATLCMHBIM BKJIAABIIAMM, CHEPUUECKUE CAMOYCTaHABINBA-
IOHIHECCS H C Y3KONMIHHAPUIECKOH XECTKON NOCaKOM.

CMaska TpyLIMXCS NOBEPXHOCTEH NOAWMIHUKOB CKOJLKEHHUSA Bbi-
HOJHSICTCS HOCPENCTBOM CBOBOIHO BUCSLIMX KOJEl Ha BaJly poropa 3a
CHCT LIMPKYISILAY MACia, 10JaBaeMoro noj AaBjicCHUEM, Wi KOMOHHU-
POBAHHAS (KOMbUA W LAPKYIALUS).

B nonumnHukax KayeHus NpPUMEHSIOT [1aCTUUHbIC (KOHCHCTEHT-
HBLIC) CMABKH; B MOAIIUTIHMKAX CKOMIbXEHUS — XUJKUE Macia.

O6paBorka pe3yibTATOB FKCIUTyaTaLIMOHHBIX HaDAIOACHUI METOAAMM
MATCMATHUECKONH CTATUCTHKHM M TEOPMM BEPOSITHOCTEN AAET BO3MOX-
HOCTh AHAIM3UPOBATb U NIPOrHO3HPOBATL HALEXKHOCTh MOMIUIWITHUKOB C
YUETOM BCel COBOKYITHOCTH M3IOXEHHBIX Bbiile hakTopon. OOpaborka
CTaTHCTHUYECKOTO MaTepHasia HabMIoACHU I ECTECTBEHHOIO IKCNEPUMEH -
T4 IACT MOLLLH B MHCTPYMEHT UCCIIEN0BATENIO H [PAKTHKY B ILU1aHHpOBa-
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HUIE CPOKOB 3aMCH TMOAILUTTHUKOB, KOPPCKTUPOBKIT CTPaTErnit TEXHNUUE-
CKOro O()CJIY)KHBZIHI/ISI W pCMONTA K T. L.

JLnst @uasn sa HACKHOCTH 1 CPOKa CAYXOBL OAHTHITITIKOB JACKIPO-
JABHIaTENeH ucitonbiopanbt [N, R, T j-unannt. Habmoiennio nouiexanu
N ofLeKIOB — JJICKTPOABUTATENCH, O1KA34BWIKNE eMeliTht R — nos-
THHAHHKK — 3AMCHSUIMCH TIOBLIMH, HABJHOJCIINS HPEKPAILATHCH 1O HC-
teucuui speMety 7 TToAIUIIMKOBLIM YICH € HOBLIM FIOIHHITHUKOM
pPacCMATPUBICS KAaK HOBbIM, TI.€  TIONHOCTLIO BOCCTAHOBUBILNHA
pPaboTOCROCOOHOCTD.

Becb paccMmatpuBacMbid NEPUOA BPCMEHH IKCIAYATALUH KAXJOTO
MOAMIMITHUKA Pa3OUT 1A MHTEPBATLI HPOAOAXHICILHOCTBIO OAMH TOL,
NnpuieM NOCAE JAMEHbI MOAIUNITHHKAR HAUMHAETCH HOBbIH OTCYET BpeMe-
#u. [1pH aHanM3e BKIIOYEHBE BCE 3aMEHbI NOIIMMTHUKOB: aBapHitHbie U
CACNAHIIBIC B FICPHOA TNIAHOBBIX PCMOHIOB D10 CCIAHO 110 CACAYIOUIUM
coobpaxenusm. [punsiiast crparerust pCMOHTOB MeKTpoaBUralencii 3a
PacCMarpHUBaEMBlid NEpUOJL DKCILIYaTallMM NPENYCMATPpUBLIA 3aMCHY
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Puc 9 TncrorpaMmbl ¥ TEOPCTHYECKHE KPiBbie 1LI0THOCTH BEPOATHOCTH CPOKa
cayx0bl NOMIMINHKOB IAEKTPOABHTATE IC]:

a — pomtkonoiunitimk Ne 2326, pacnosoxeibii ¢o C10polibl HPHBOAZ JIEKTPO-
awuraresst JA30-13 50-4, 6 — mapukonogmuitnug Ne 46330, pacnionoxetithid co
CTOPOLIBI CBODOAHOIO KOHLA BAA BEPIUKANLIIONO seKTpoasuiatess BA-12-41-4;
6 — MOAHIMIIHHK CKOJTbXEHUSE CO CTOPOHBE CBOBONIHONO KoH11a BaJid JIEKTPOIBMFA-
Tesist AP-500, 1, — aMUUPHUECKHE YACTOTHL; 7, -~ 1€0PE THYECRHE HACTOTh
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HO/MUHMTHIKOB TOABLKO [IPKA HaWUUY OPAKOBOUHBIX NPHIHAKOB, KOTOPLIC
He obecricyuBuin 061 JATLHEAIIYIO IKCIUIVATAUMIO HOMUMNHUKOB 10
CACAYIOIICIO PCMOHTA, T €. COCTOSHUE NOAUITHIKA, €CAn OH Oblil 3aMe-
HCH B IIAHOBBIE PEMOHT, 0bL10 6IM3KoE K npenciabioMy. B 0Toit cBs3n
MOKHO Ob1A0 O0LCAUITUTL HAPADOTKU N0 NPCACHLIIOTO COCTOSHUS, Bbl-
SRUABIMCTO OTKAS HOMUIUMITHUKA, W HapabOTKK, npesuiecrsopasimie npe-
NebHOMY coc rosiuio. Ha pue 9 noc1pocHsl THCTO PAMMBE CPOKA CRY KOb
NOANBHTHHKOB 10 3amenbl sJiekipoasurateich tuion J1A30-13-50-4,
BA-12-41-4 u AP-500.

Ho BiLy rHCTOrpaMmM MOXHO NPEANON0XH Fb, YTO CPOK CIYKObI 10 3a-
MCHBI HoQMHHSIETCs! pactipeaesicHuto Beitdynna. [pu nocnenyiommx pac-
HC FAX CAACNAHO APCANIOAOXKCHUE, W10 TIAPAMETP CABIFA B PacTIpeneiCHUH
Beitbyana B paccMa1puBaeMbIX COBOKYNHOCTSX NOAMIMITHUKOB paseH 0.
10 10NYIUEHHE CACTAHO B CBSI3H € TEM, HTO BO BCEX PAacCMaTPHBACMbIX
THIIAX NHOMHMITHUKOB UMEJIO MECTO 3HAYHTCABLHOC YHCIO OTKA30B- 3aMEH
yXc 8 lieproM HHTepsane ot 0 1o | roaa.

Myhkits HAOTHOCTH BEPOSITHOCTU Ansl pacupeacnchnst BeitGynna
HPCACTARIISIETCS] B BUAE:

Sty =brd=te 2 npy >0, (1)

UIC A — NApamMetp, ONpCITHsIoOIMi Macaf; b — napame1p acCUMMeT-
P pactpencsctins (napamerp (popma).

Cncnosaresblio, pacnpeaenctne Beibynana xapaxiepuiyeics B 1an-
1I0M CHyNac iByMSI [TapaMeTpaMu A ¥ b, KOTopbic HCOOXOIUMO onpeae-
AUTL 1O JAHHBIM IKCTUTYaTauMOHIbIX Habmonenuii. MeTtonmka onpene-
neuus A M b coctout B eneayioiiem. Ysecrho, tro:

r(l + lb)
a=->—=; (2)
At/ b
l‘(l+2]—f2(l + | \J
o2~ bl b) (3)
22/b

HIC a4 — cpcatce apMd)MCTM‘leCKOC JHAUYCHHUE, o — Ccpealiec KpaapaTui-

2 1
noc orioHetine, I' — ramma-QyHKUMst; (I + E)[l +;) — apTYMEHTBI

raMMa- (hyHKLUHH,

3raucHus b 1 Ak st paccMaTPUBAEMbIX THIIOB NOALINIIHKKOB onpene-
JISIEM 1 PapOAHUTA THIECKUM METONOM. JInst fIPOBEPKH TMIIOFE3bl O BO3-
MOXHOCTH IPUMCHCHIKS pactipeaeneiins Belibyana s onpenenetus se-
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POSITHOCTH CPOKA C1YXKODI NOMIUHITHHKOB JCk | POABUIATCICH HCHOMb3Y-
cM Kputepuu cornacus KojtMoioposa juist OAIIINHHKOB CO CTOPONbLE
npusoga No 2326 anexipoasui aiesnst JIA30-13-50 4

Cornacue 3MIUPHIECKOIO paciipeiie/icHusi ¢ pacnpenencHieM Bey-
Oyana uist oBepuTeNbHbIX BepostTHocTed v > 0,01 iposepeno. B pesynb-
1aTe 3TOW MPOBEPKU AOKAIHO, Y10 CPOK CAYXKObE TTORUMITHHKOB A0 Ja-
MEHBI NOAYMHIEICS pacnpeaeienunio Benbyina

3uas b u A, onpeaeisieM TeOPe rHYECKHE YaCTOTh

A, = nakbt o ~le A" (4)

FIE 1 — YUCIO O1KA30B-3AMEH HOKILIMITHHKOB, A — BPCMCHHOH HHICp
Ban, paBHbin | rogy

HMoacrasnsist psin 3HAUEHUIH 1, Ofpe/ie/isieM COOTBETC IBYIOIINE UM TeO-
PETHYECKHE HACTOTHI U CFPOUM KPUBbBIE TLUIOTHOCTH BEPOITHOCTU CPOKA
CNYXObI NOANMIHUKOR (puc 9)

JUTSl MPOBEPKM THIOTESHI O BOIMOXKHOCIH TPHMCHEHHS pacipeace-
Hus Beiibynna ¢ uenbio onpeaenctiuns BEPOSTHOCTH CPOKA CRY KO NOa-
WIHITHUKOB W BBIMHCACHMSI €I0 [1aPaME1POB MOXE T ObITh MPUMEHCH TaK-
e rpahoaHany r'MyeCKUM METOIL C UCTOJIb30BAHUEN BEPOSITHOCTHBIX ce-
10K 3TOT METOM LEAeCO0DPa3HO NMPUMEHSITh, €CJI 0GbeM BHIOOPKH HE
npessiaeT 50. Maciurad BeposiTHOCIHOM CETKH BbIOMPAIOT TaK, YTOObI
1paduk pacnpenenenns Beitdynna Opin nipefcTaBned B BUAE IIPSIMOU Jin-
HuM (puc. 10). [Ipy nocTpoenny 310l npsiMoil UCNONL30BaH METO HaU-
MeHbllivX kBamparos W3 puc. 10 ciaenyeT, 4To 3MNHPUYECKUE TOUKH
MaJlo OTKJIOHSIOTCA OT NpoBeAcHHOM npsiMon CRcAoBaTelIbHO, OTIbITHbIE
JlaHHble CpOoKa Cle>K6H NOAUIHINKUKOB HC IIPOTCBOPCHAT PACHPCICHCHNIO
Beubynna

BeposTHoCTh Oe30TKa3HOU paboThl NOMIUITHHKOB 10 [1EPBOTO 0TKA3a
onpenensercs hopmynon

P(ty=e*" (5)

Onpesenus JKCINEPUMEHTAIBHO H M A, MOXEM pacCuH1aTh BEPOST-
HOCTb 6e30TKas3HOit paboThl NIOALIMITHHKOB JUlSI PasIuuHbIX 1epUONOB
3kcryatauuu. Ha puc 11 nokazaHbt 3aBUCMMOCTH BEPOSITHOCTH 0€30T-
Ka3Hoi paboThl 060UX NOAUMIHUKOB ek poasurarteser HPT (nacoc
perynupoBanus TypOunb) 1 bITH (Gycrepiinin nutatensHuiit Hacoc)

BepositHocTh 6e30TKa3HOM paboThl 0OOMX MOAUIMITHUKOB INEKTPO-
ABUTATe)IsE KAK CUCTEMbI M3 NOCAEA0OBATENBHO COCAMHEHHBIX IBYX 3Jle-
MEHTOR onpeaensieTcs no dopMyne’

P” y(t) = Pll C(t )Pn ”(’ )‘ (6)

rae P, (1) — BeposiTHOCTL Be30TKa3HOM paboThl NOALMITHUKA CO CTOPO-
HbI CBODOIHOIO KOHIA Banta; P, (1) — BeposTHOCTL Oe30TKa3HOM pado-
Thl MOANIKIIHUKA CO CTOPOHBI NIPUBONA
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Puc 10 1padirieckan nposepka coracus IMUMPHICCKOTO PACHPERCHEHa ¢ Teope-
THMCCKHM CPOKOM CNyKGbI HOJMIKIHBKA CKOJBKEHHS CO CTOPOHDbI CBODOAHOTO Koyua
sana saekTpoasuratens AP-500

(1)
10

a8t

i

1] 1 2 3 4 1, Toant

o4l
T
92

L 1 1 — i 1

g 7 2 3 4 t, FoaL!
6)

Puc 11 Kpussie BeposTaocTn 6e30TKa310i paBoTs) NOJIHIHNKOBLIX Y3I0B:

a — nekrposasuratens tana A-112-4M (HPT), 6 — asnexipoaBuratens Tumna
AP-500 (BITH)
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M3 ananusa OTKA30B DOALIMITHHUKOB H PACUCTOB ClELYET, YTO CPOK
CHYXOb! TIOMUTHITHUKOB KAMCHUS CO CTOPOHLI TIPUBOAA SNEKTPOABUIaTe-
JICit ¢ TOPU3ORTAIBHBIM PACTIONOXEHHEM Baa 3HAUMWTELHO MeHplle. 33
PACCMATPHUBAEMbIA TIEPUOJ HHMCIO 3aMeH NOMILWTTHHKOB CO CTOPOHbI
npusoga 8 1,6 paza Gosbile, YEM CO CTOPOHBE CBODOAHOIO KOHIA BATA,
D10 SABASIETCS CNEACTBUEM TOTO, YTO MOJAUMITHHK CO CTOPOHbI NIPHBOIA
HeceT BOIbIHE MEXAHMMECKHE HATPY3KH, CBSI3AHHBIC C Nepelayeii Bpa-
UIAIOWETOCS MOMEHTA M BIISIHUS KauecTsa DEHTPOBKH BAOB MNEKTPO-
JIBHIATENSt U MCXAHH3MA.

Hcexnouenue cocrapmsie r asiektpoasui aresin [IA30-15-69-8/10, y ko-
TOPOIO YHCAO 3aMeEH NOAWMITHUKA CO CTOPOHbBI CBOGOAHOIO KOHIA Bana
00abilie, YeM CO CTOPOHBE NpUBoAa Ha 9 % DTo CBY3AHO C TEM, UTO 1104-
HHITHKOBLIA Y301 €O CIOPOHBI CROBOAHOMO KOHLNA BAAR M30JHPOBAH
NpH NOMOLIHM W30 IMOHHbIX MPOKAaAoK U Brynok. HeocraroyHo xect-
KOE KpPCIUIeHHE 3TOTO Y3/1a M3-3a HATMYKS U30NSIUMOHHBIX NeTAICH, MMe-
IOLWIMX APOUHOCTH HUAKC, MCM CTAJb, IPUBOLKT K €70 CMELIEHHIO H Hapy-
WICHHIO YCTAHOBKM NOUIHHITHUKA, YXYALIACT YCIOBUSA €10 paboThl 1 YCKO-
PSICT 1IPOLIECC H3HOCA.

Y anexrpoasurateneit AP-500 ¢ ropu30HTAALHBIM PACTIONOXCHUEM
BAAA M NOMUATHHKEMH CKOABLXEHUS KOMHUECTBO 3AMEH HOMUUIHUKOB
€O Cropotibl APUBOAa Goantie HA 25 %. 10 OB1LACHSICICH TCMU XKC HPHUH-
HAMH, H10 H W11 OJUHIHMKOB KaueHus.

Y anexiponsuraicsicit ¢ BEPTHKARBHLIM DACTIONOXECHUEM BAJIa MEHb-
M CPOK CIYXObLI UMECT NOAMIMITHUK, PACHIONOXCHHbIH CO CTOPOHH
CBOOOUHOTO KOHUA Bafa. 3TO CBA3AHO € TEM, UTO KPOME pannalibHoi Ha-
IPY3KH OH HATPYXKCH OCEBLIM YCHIMEM OT MACChl POTOPA 3EKTPOABUIA-
13151, CpoK CAYKOB! BEPXHCTO NOMMIHNKD BCPCAHCM Metbiie na 37 %.

Hoamnmnuk Ne 2322 umecT GobliMit CPoK CayXObl Ha INEK1POABK-
raiene KOH (KomachcarHoro »ieKrpoHacoca) 1o cpasHeHUIo ¢ ABurare-
aeM HPT no nputivHe pasanMyHOro MCNOMHEHHA DNEKTPOABUTATENCH:
mckipoasuiatess KOH - Bepiskaininoo HCHosneHst, a WICK1 poiBu-
taresb HPT — 1opusoniauibhol o) ha nojiHKHK Ne 2322 B 35eXTPOnBH-
ratcne HPT peiicisyet Macca poropa 3nAcKTPOABAFATESE, Y DACKTPOLBA-
rateneit KDH nomuuiHuk pasrpyxeH oT AeHCTBUSI Maccwi porTopa [no
101 Ke 1pUIKHC nopuMniky Ne 2322 MMeoT pasiaititbiii CPOK ClyX-
ou1 y onextpoasurateneit HCJL (sacoc cnmsa apenaxa) n HITO (nacoc
NYCKOBOTO KEKTOpa)).

bosibutnit cpok cnyxbui nonumnurkos ektponsurareas HITD no
CPABHEHMIO C 1ToAUIMIIHUKamMK snek rpoasurarest HPT obbsicusietcs me-
HbLUCH CPCAHETof0BON HapabOTKOW 3TOro ABUraTeNsl,

Haubonblwinit cpox cnykObt UMEIOT HOMWNTHIMKH JJICK | POABATATENS
BEJL (BcHTHASITOPa rOPSIEro AyThs). DTO CBSIIAHO € TEM, YTO OH UMEET
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CpaBHIICBLHO HEGONBILYIO YactoTy BpaieHus (750 mun ~ ') no cpase-
1510 € JIPYTHMH JICKTPOABHIATCASIMH.

Cpesinini cpok ¢y k651 ROALMNHUKOB KAYCHMS JJICKTpOABHTraTee
cHUXPOLioi 4acToTol spaenna 750 06/mun sue (BT, 1B — ayrve-
BOI BCHTWISITOP), YeM MOAWWNHUKOB JJICKTPOABUTATENEH C CHHXPO-
imoii vactoton spawenms 1500 mun — 1 (HPT, K3H, HC/, HIT3,
MB — MeabHHYHBIA BEHTHIITOPR). ITO OOBSICHSIETCSE TEM, YTO MPOLIECE
H3HOCA IOPOXKEK, CENaparopos H TCA KAUCHIUsE YCKOPSICTCSL C YBEAHYEHH -
CM UACTOTH! BPALUCHMS.

H 3 BLIICHINOKEHHOTO CICAYET, MTO HE3ABICHMO OT KOHCTPYKHUHN M
THIA HOJULHINNKAG Y ORCKTPOABUTATESSE BPEMS A0 3aMEHDbI NOAWMUNHHN-
KOB (CPOK CiyXObt, BepostTHOCTL 6e30TKa3101 paboThl 10 11epBOTo OTKa-
1) HOMHUAACTCA pacnpeachenuio Berbynna.

3.4. HABEXXHOCTb KOPMYCHOW U3015LMNU OBMOTOK
CTATOPOB

st HOBBILUCHMS HAAEKHOCTY MOMIHBIX BBICOKOBOABTHBIX IEKTPO-
JIBHIATCACH MCKTPOCTAHUMA HEOOX0AHMO NPOBCCTH KOMILICKC padoT Ha
PANLIN CLAASIX KOHCTPYUPORAHUS, M 3TOTOMICIIHSE, MO FaXKa M IKCIUTya-
11K, KOTOPBIH BKIHOUACT BLIGOP TPCOOBANNK K HOKAJAFCAMM HALEKHO-
ctit, pa3paforky KOHCTPYKTHBHBIX ¥ TCXHOJIOFMYECKUX METOLOB NOBbI-
HICHHSI HAEXXHOCTH,

st GosbuIMHCTBA 3THX PabOT PEIAoLYIO POTb HIPAKOT NAHHbBIE IKC~
IIYA1AIOHHOI 0 SKCHEPHUMEHTA H HCCACAOBAHMS HAACKHOCTU IAEKTPO-
ABHIATC/ICH B LIEJIOM W OTACABHLIX COOPOUHBLIX CAHHUL B NPOLECCE IKCIT-
JNyatatin Ha o1eK1 poc ranunsx. Takue naHnsie 100K HbE HCNOoAb30BAThLCH
TIPH Pi 3paBOoTKE 11 H3TOTOBICHWH HOBBIX TUTOB ¥ CEPMIl INEKTPONBUHTaTE-
JAcH © YUCTOM HPHUYMH K 3aKOHOMEPHOCTEH BO3HHKBOBEHHA OTKAIOB,
OUPCHCACHHS HAUMEHEC HANCKHUBIX COOPAUHEIX C/UUIIT H OTACHBHBLIX
NCTICH,

C yHCIONM HAKOIJICHHBIX [AAHHbLIX JOJKHLI pa3pabaibiBaThest MEPO-
HPIBITHSE KOHC IPYKTHBIOFQ, TEXHOMOIHUCCKOIO W IKCIMYATaLMOHHOTO
XaPAKICpa, HAUPABAEHHBIC HA HOBBLUICIHC HAUCKHOCTH, YBEJIHUCHUE
MCKPCMONTHOL O NepHoJIa, YAYUIIEHHE TCXHUKO-IKOHOMMHECKUX XapaK-
ICPHCIIK M 1NOBRIIEHHNE PEMOHTONPUIOANOCTH

Pe sysptatbl 9KCIAYATAHHOHHBIX HabmoneHuii HeobxonHMb! ISt r1a-
HHPORAHHSE CPOKOB NMPOGPHAIKTHHECKNX HUCTIBITAHHIA I BbLIBOAA 3NEKTPO-
NBHIQTCIICH B PCMOH T, HOPMHUPOBAHMS TPYAO3al pat pcMONTHOYO NIepco-
LY 1 ONPCACHCTINSE CFO KBAMDUKAHKAW ¥ YHCACHIOCTI.

COop HihopMating 0 HALEKIOCTH 0OMOTOX CTaTOPOB 3EKTPORABHI A~
reacH apossoaries no [N, R, Tl-muany no AaHusiM SKCHRyaraion-
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HOii M pemotrtioi gokymenrawnin. Thoan [N, R, T'| natunonchuii ipakry-
€TCsl CneyiolnM o00pa3oM: HABMONCHHIO TIOABCPI HY 16l N ACKIPOABU-
ratefeil B Teuenue ppeMennl 7, R — orkazaBuiue »JieMEHTbI, KOTOpbie
JAMEHAOTCS HOBLIMU IUTH PEMOHTHPYIOTCSL. [1pH 310M 11atie pe syabtatol
HabROAEHMI 32 OTPCMOHTHPOBAHHBIMH HJICMCH [AMU WM COOPOUHBIMU
eAMHHLIAMY BKIIIOYAIOTCst B O0LUME JaHHble HAOJIIONEHWH 10 3aMEHbl.

T1pu aHan3e HAAEXXHOCTH OOMOTKU CTATOPA NPHHATO CAEAYIOILES 10-
nywenue. OTka’ wiu npodboi oOMOTKM cTaTopa U NOCHCAYIOWMH PEMOHT
WIMCHSIET COCTosiHUE OOMOTKH. B nipoticcee nospexaeHus UMEIOT MECTO
ciyyau nedopMatiuy MeMEeHTOB 0OMOTKH, YTO KaKUM-TO 00pa3oM CHH-
KaeT oMt ypOBEHb HAEXKHOCTH H30SLUHH.

ITpn 3ameHe nOBpeXACHHOI KATYIIKY BbITIONHSIOT PEMOHTHbIE pabo-
Thi ¢ negopManyei 61u3nexXallux KaTyliek ¥ ApYrHx 31€MEHTOB U305 -
UHOHHON XOHCTpYKLKMK. OJHAKO, KAaK NPaBUIo, PEMOHT BLIIOIHSETCS B
OrpaHHUYeHHOM 0ObEME, NOITOMY NPEACTABIEHUE O HE3aBUCUMOCTH OT-
Ka30B SBJISETCst IOBOJBHO OAM3KUM NPUONVXKEHHUEM K PEATTLHOCTH.

Huke aHanu3npyercs HaJeXHOCTh 0OMOTOK CTATOPOB OIMHHAALIATH
THIOB aCHHXPOHHBIX U CHHXPOHHbLIX MCKTPOJABHIATCICH HANIPSIKEHUCM
6 kB, ycranopiieHHbIX Ha 12 paziHyHbIX THIIAX MEXAHU3MOB — HACOCAXx,
HIAPOBLIX MENBHULAX, BEHTUIISITOPAX M ALIMOCOCAX.

PaccMarpuBaeMas COBOKYITHOCTL COCTONT 13 216 DIICKTPOABUI ATEIEH,
YCTAHOBJEHHbBIX Ha 3Heprodaokax 300 MBT ¢ nepuonoM akcnyataumuu
ot 7 10 14 ner (Bcero 2322 MalimHoO-sCT).

3a paccmarpusaemblit nepuon npousouino 129 npoboep W30A9LNH
obmoTok cratopoB. Knaccndukaumns npoboes:

KOPIYCHOMH U30MSILEM KATYINEK . . . . . . . . . . et .. 72 (55.78 %)
B COCHAMHEHUSAX OOMOIKH . . . . . . . . . .. R 24 (18,60 %)
W3-33 yRIAXKHEH U KOPAYCHOM H30MstldM . . . . . . . . . . . . ... 15 (11,67 %)
BUTKOBOM UBOMSILHU . . . o v o o i e e e e e e e e e 5(3.88 %)
B KOPOOKE BBIBOMOB. . . . . - . -« ottt e e 3(2,32%)
BBIBOMOB OOMOTKHE . . . . v . . v v o et e e L 21,55 %)
M3-32 NOBPEXACHHUS ONOPHBIX U30AATOPOR. . . . . . . . . . . . .. .. 2(1.55 %)
u3-3apaboTui Ha aByx dA3aX . . . . . . ... L. 21,55 %)
13-32 MEXaHUUYECKOTO NOBPEXACHUS U30ILIUU OOMOTKH

AOCTOPOHHUM MPEAMETOM . . .« « o« . o oot o e 2 (1,55 %)
W3-3a TiepeHanpsxXeHus 1Py ONHONOMOCHDIX 3aMbtkanusix . . . . . 2(1,55 %)

Bce 00MOTKM M3rOTOBJICHBI M3 KECTKUX KATYWIEK ¢ MUKAJEHTHOM
KOMItayHINPOBaHHON n3onsimeil TonumHoi okosno 3 MM. Kperuienue
OOMOTKM B Na3y OCYHICCTRISETCH KIMHbSIMH U3 U3OJIALHOHHOIO Mare-
puana, B J000BOIt YaCTM — WIHYPOBbIMM OaHaaxkaMu ¥ DaHLAKHBLIMU
KOJBLAMU.

Paccmarpusaemast COBOKYMHOCTb 3/1€KTPOABUTATENEH UMEET CPaBHU-
TENBHO HEGOBIIOM NEPUOA IKCTUTYATAUNU, T.€. IEPUOA HOPMATLHOM K-
CIUTYaTauMK, KOrAa U3IHOCOBLIE OTKA3bI e1le, KaK TpaBHiio, HE CKa3blBa-
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101Cs1 HA TEICKHOCTH paBo1 bl 0OMoToK. TTodTOMY HiTTeNCHBHOCTD OTKa-
BOB 32 PACCMATPHBACMBIIF IICPUOJL SIBASICTCS TTOCTOAHNON BeaMHHON. B
J10H CBSI3H, @ TAKXKC 1O ARHHDLIM IPYFUX UCTOUHMKOB, C/IelaHo Jonyle-
HHUC, HTO BEpOos FHOCTL §e301Ka340il paboTht OOMOTKIL cCla1opa 3a pac-
CMATPHBACMBUL 1ICPHOMA BPEMEHN NOAYHHACTCS JKCHOHCHUNATBHOMY
JAKONY.

MYUKIHY ILIO THOCTH BEPOSTHOCTH IPH 3KCHONCHLTEUTLHOM pacnipe-
ACNCHI JAJIACTCS B BUAC:

JU)=nre " Mppurz0 (7)
TONCHHIYIO OHCHKY A Ul napaMerpa A BuiuicsicM 110 dopmyne s
IN, R, T)-mnana:
- d
)\/ =T, (8)
NT
rie d — wieno otkaion 3a peMa HabuoneHust T N — unciio oGMOTOK,
HOCTARICHIBIX 110)] HaOJnoAcHHe, T — YCTAHORBJICHHAS TPONOJKHUTEN b-
noctb naboneii.
Onpejiene A Juist KoKAoTo THITA IEKTPOABUIATENS, PACCUUTHIBAEM

BepostrHOC L 6¢30 rka3noil paboTbl OGMOTKY cTatopa A0 NEPBOro 0TKasa
1o hopmyne:

P(ry=e M 9

Ha puc. 12 noctpoenst KpiBble BEPOSITHOCTH BE30TKA3HOI paboThI 10
1CPBOTO O1Ka3a 0OMOTOK cTaTopoB ekTpoasurateneit JA30-12-55-8

I50))
10
09 )
Y 2
@ 3
03 4
]
o1 ) Fon
f 3 5 7 8 1 13 akcnayaTtaumy

Puc. 12. Kpusste BepostHoctn Ge3oTkasmoil paboThi 10 nepsoro oTka3a o0MOTOK
€TaTOPOB eKTpoaBMraTeieii 6 KB Thna:

I— J1A30-12-55-8 (BT 11); 2— AP-500 (BITH); 3— AB-8000/6000Y3 (TI3H); 4—
A-112-4M (1119); 5 — IA30-13-50-4 (MB); 6 — CIAM3-20-49-60 (1IM)
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(Bl L), AP-500 (BITH), AB 8000/6000Y3 (I123H), A-112-4M (HI13);
JA30-13-50-4 (MB); CAM3-20-49-60 (LIIM) AHati supysi BLINTOJIHEH-
HLIE PAUCTBE, MOXHO CICHAT B BLIBOJL, Y10 HAUMEN  BIIYIO HAICKHOCT b UME-
e1 obOMoTKa craropa onekipoasuiateist g CAM3 20-49-60, a nanbonee
BLICOKYIO — 0OMOIKA Cratopd ek iponsii atenst JIA30 12-55-8 Mexons
H3 21070, CACAYE! B IICPHOA KANUTANLHLIX PEMOHTOB BbITIONHHUTL MCPO-
NIPUSATHSL, NOBLILJAICUINC UX HAACKHOCTD

OOUUIAMK MEPOUPHITHSIMI KOHCIPYKIHBIIO 1CXIIOM0I HYECKOIO Ha-
TIPABACHUS, NOBBLILIAIOMIMMH HALEXKHOCTH OOMOTOK CratopoB MOLLHbIX
BbICOKOBOJIbTHBIX JJICKTPOABUTATENCH PACCMATPHBACMbIX THIIOB, MOTYT
OBITH PEKOMCIIALIN, 1 JIOXKCHIDBIE HIXC

3.5. PACNPEQENEHNE NPOBUBHbIX HAMPRXXEHUIA
KOPNYCHOM U30NsLun OBMOTOK CTATOPOB

Pa36poc 11podMUBHBLIX HANPSDKCHHUK M3r0J OBJICHHbIX KaTylleK 0OMOTOK
C1a10POB BLICOKOBOJABTHBIX MEKTPOABHUTATENCH NEPEMEHHOIO TOKA 3d-
BHCHT O} HMX KOHCFPYKTHBHOTO HCMOAHCHIS, XapaKTEPHCTUK HCHOMABb30-
BAINHBIX JAEKTPOHIISLIHOHHBIX MATCPUANOB U TEXHOJOTHK W31 OTOBNC-
HUs1 OOMOTKHU

W atoxettnibie BLHHC (paKiOpbl BHI3LIBAOT CIAPCITHC M 30MITHI, YMC-
HBILASE TIPH JTOM 311aucting HpoduBHLIy Haupstkenud B s1ou cpasm
npeAcTapisict HUTEPEC HCCIEROBAHNE PACHIPEACHCHMSE NPODUBHBIX Ha-
NPsHKCII OOMOTKH B IPOLICCCE MHOILOJIC THCH AKCIUTyaTalmu, T €. 1IoChe
MHOTOJIETHEIO BO3ACHCTBHA COBOKYIMHOCTH (DAKTOPOB 3KCIUTYAaTalMOH-
HOI 0 XapakTepa

JL1si BLINOAHEHUST IKCTIEPHMEHTATLHOM HaCTH paboTh! Oblid HCIOAb-
308at1bl OOMOTKH TPEX(a3IHBIX ABYXCKOPOCTIiLIX ACHHXPOHHbIX JJIEKTPO-
ABHTATENCH BepivKaahHoro ucnonenns runa JABAA-215/39-12-16
(P=1000/500 kBr, U= 6«B, n=>500/375muu ~ 1), ucrionbiyembix s
KAucCTBE MPUBOAA UMPKYASHOHHbBIX HACOCOB JHEPTODA0KA MOLLIHOCThIO
300 M B

O6¢ OOMOIKY MICK 1 POABHI ATCISE IBYXCHOHMILIE H H3[OTOBACHDE U3 Xe-
CTKMX KATYLIEK, YIOXKEHHBIX B OAHOM Ma3y {10 KOHCIPYKTUBHBIM CO00-
PAXKCHHSAM Pa3Mepbl KATYLIEK Y TOLLMHA W30JsilnK 00CHX 0OMOTOK Bbl--
MOJIHCH B! OUMHAKOBLIMH H OTIHUAKICSH CCUCHHHEM MEAH U KOMMUCCTBOM
BuTKOB. Msonstumst karywek obenx oOMO10K HEnpepbiBHAsl, MHKAIEHT-
Hast, KoMuayugupoBatiHas OaHOCTOPOHHSIS TOMUANA W30NAIIMH PaBHa
2,75 mm.

B ¢cBsi3M ¢ rem, uTo NpH AEMOHTaXKE OOMOTKH MOTY1 BO3HHKHYTb €€ fe-
dopMaLiuK, COHPOBOXIAIOUIHECSI HAPYUWICHHEM HEJIOCTHOCTH H30AsLM-
OHHOM KOHCTPYKLHY ¢ 06pa3oBaHUeM MHUKPOTPEUIKH M H3JIOMOB, UCIIbI
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10118 OBUIM NPOBEAEHD! 10 JEMOHTaXa 0OMOTKY 13 nazos Ilpu Takon
MCTOUIKE OhUIA MCKINOUENA BO3MOXHOCTb BHECCHUSI OIIMOOK B pe3ylib-
TAEbE JKCTICPHMCH 1.

Hcnbtranns kaxnon KaTyHiku B OTIEALHOCTH 0THOCHTENBIIO KOPNyca
IPI OCTUILHBIX 3R3CMJICHHBIX KATYHIKAX MPOBONMANCH NOBLILICHHBLIM
HANPSKCHUEM HICPCMCHHO! 0 TOKa 4acTo10# 50 'y [lepen uenpiraHusiMu
MCKKATYUICYHbIC 1 MEXHONIOCHBIE COeIMHEHUs! ObLIM Pa3U30JIHPOBAHK]
i pactasubt, HarpsokeHHe Ha Kaxayio KaTyiiky nogasatoch niaasHo ¢ 0
J10 1IPOOHBHOTO CO CKOPOCTDHIO, 0DecneunBaloliel ocyiiecTBAEHNE OT-
CUCIA 110 HIMCPHTESILHBIM TIpHGOpaM

IDKCHCPUMEHTY GLUIH NOABEPIHYTHI HCTHIPE OOMOTKM ABYX INEKTPO-
ABHIATENEH — Beero 288 kaTywiek (B KaXxaon 0OMOTKC 72 Kat1yuwkmn)

K momenTy npopeseHust skcrnepumenTa anextpoaBurarenn Ne [ u 2
HAXOJUUIMCL B IKCIUTYaTaUUK Nnocie MOHTaxa no 12 ner U 5 Mec, Hapa-
GoTtka Gbuia pasHa 73934 u 72960 4, cpearerogonast HapaboTka — 5957 u
5879 u, a cpennerononas narpyska — 103,5 n 95,5 % coo1Be1CTBEHHO.

Mo nanibM NPOBEAEHHOIO SKCNEPUMEHTA W NOJIYYEHHBIX BApHaLU-
OHHBIX PSAOB IOCTPOCHbI FTUCTOrPAMMBI TPODUBH bIX HATTPSIKEH U 06MO-
10K iekTpossurareneit (puc. 13). Ha ocn abcuuce OTROXKEHBI YaCTUY -
HLIC HITTEPRIbI 3HAYCHH I NTPOBHBHBIX HAIIPSKEHHK, 3 MX BLICOTHI PaB-
b HACHOLAM COOIBCTCTRYIOIUX NPODUBHLIX HANPSLXEH NI,

{Ipy paccMotpenvn GHopM ruc1orpaMM MOXHO HIPEMIIONOXKHTD, YTO
NPOOGUBHBIC HANPSLKCHUAS PACIIPEACIISIIOTCS 110 HOPMATTLHOMY 3aKOHY, T.€.
HMCIOHHECS] CTATHCTHHCCKHE PACHPCACNCHUS MOTYT ObiTb BHIPOBHEHbI
TCOPCTHUCCKOHN KPUBOH U (PYHKUMCH:

R C(x-x)?
e

(10)

e .X_ — MalCMalHYEeCKOEC OKHMAGHHUC, § — cpemlee KBaJIpaTHYHOE OTKJIOHE-
HHC HOPMANLIIOIO paciipeacncHusa

Mo paunbiM ABYX BAPMALMOHHBIX PANOB TPOOUBHBIX HAMPSIXCHWH
JIBYX JNICKTPOABUIATENCH HEOOXOAUMO NPOBEPHUTHL | UNOTE3Y O TOM, YTO
C/IYYQIHBIE 3HAYEHNS NPOOHBHBIX HANPSKEHHI 0GMOTOK CTaTOPOB 371EK -
1polsuiatencii 6 KB noaunHsIoTC HOPMATLHOMY 3aKOHY

B cpsisn ¢ Tem, 4TO UnciIo HabROAEHMI Clly4YaiiHbIX 3HaYeHUIi npo-
OnnLx Hanpsbxennit 6osee 100 u paBHo 144 nsin KaXxoro aNEKTPOABU -
1ATCNS1, TIPOBCPKY COTAACHS OMBLITHOTO PAcnpeAc/iEHHst € TeopeTHYe-
CKHM BbITIONHEHWEM 11O KpuTepuio cortacust Konmoroposa. Hcnonsays
BLIIOMHCHEBIC pacueThl CTPOUM 1pahvku (DYHKIIMH TEOPCTHYECKOIo
pactipencnenns F(y, 4 () (puc 14). Mo naHuBIM pacyeToB K TPapuKy
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a) o)

Puc. 13. TucTorpaMma, COBMENIEHHAS C KPUEOH HOPMANBHOM IVIOTHOCTH BEPOATHOCTH 3HAYEHHU MPOOMBHBIX HANPSUKEHHH H30AAUMH
0DMOTKH cTaTopa:
a — 2AeKTpoaBuratens Ne 1; 6 — 3nekTponsuraress Ne 2

F,,U"$|)~F()"-|) )
J z J Fn(_\'j+}) F‘-rj’l)
] ; , ‘
o FGy . p) .
71
D,
o1
o
o8
0.4 04
23 D, 03
va 22
o Tl
e e e IR T
a) o)

Puc. 14. ®ypxuus ousithoro F, (y) u Teopetudgeckoro F( y) pacnpeiesenss NpOSHBHAIX HANPAKEHWH H301A1MM 0OMOTKHM cTaTopa:

a — 37exTpoaBuraTenb Ne 1; 6 — anexrpoaBuraress Ne 2



ofipeacasieM MakKCHMATLHOEC PACXOXACHMC (‘))’HKUHM OHBITHOTO pacCripe-
ACHACHUS H (l))/HKllHl’l TEOPC IUYECCKOTO PACHIPCACACHHS

D, =max|F(y,+ ) — F(y, 4 Pk (11)

Juist anekrpogsuiartens Ne 1 D, = 0,0751 npu x = 37,0 kB;
st 3nektpoasurarens Ne 2 D, = 0,0041 npu x = 32,0 kB

Onpencisicm
A, = D,n, (12)

st onextponsurarenst Ne | i, = 0,0751V144 = 0,90;
st anexrponpurarens Ne 2 &, = 0,769

3aﬂa€MC5l nosepuren BHOM BEPOATHOC1bIO
v = Bep{i, <A} = 0.7 (13)

Mpu v =10,7 wis snekipoasurarens Ne 1 &% = 0,97, T.e. paBcticTso
p H p

(12) Boinonusic1cs. CresoBaresibHO, COMacKHe ONbITHOLO paciipee/ieHus
NPOOHUBHbBIX HANPSXCHWH C HOPMAJIBHBIM PACIIPEACIE HUEM ISl 3MIEKTPO-
asurarcner Ne 1 ¥ 2 npy MateMaTnieckKoM OXHAaHWH NPOGUBHOro Ha-
npsxeHust coorseterseHHo 33,34 kB (34,16 kB) u cpenteM kpagparuy-
HOM OTKJIOHCHHUH, pastioM 3,45 kB (3,34 kB), MOXHO CUMTaTh XOpOLLIUM.
Dopmyia (10) npurumaet sua st aexkrponsurarens Ne |:

_ 1 (x ~33,34)?
02345322 [ 23457 |

; (14)

A8t oncK ipoasuraleins Ne 2,

(r-34,|6)2} s

1
S =334 f’[ 3 354

Ha ocHoBe BbItHEN3N0KEHHOTO MOXHO C/IENATH BLIBOA O TOM, YTO MPO-,
OUBHbIE HANPSDKEHUS KaTyIeK 0OMOTOK CTATOPOB 3AEKTPOIABUrATEALH
6 kB, HaxongwMXCs B Ipolecce IKCIyaTaluu, pacrnpeneseHsl no Hop-
MansHoOMYy 3aKkory. JUist anaiysa ¥ NpolHOMPOBAHUA PacnpeiescHuL
DPOBUBHLIX HATIPSLKEHHUI, OTIPEASTIOIIHX HARCKHOCTL OOMOTOK, MOIYT
ObITh NPUMEHEHB! BEPOSITHOCTHO -CTatHCTHUECKHE MeT1osbl. TTpy nnavuu-
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POBAHHE  1ICPCMOTOK  ODMOTOK  CTATOPOB  MEKTPOABHUIATENEH THNA
HBJUL-215/39-12-16, aKCIyaTHPYIOIUMXCSl B aHAO1 HUHDBIX YCIOBUAX,
neAccoobpit 3o yBCAHYUTL NPOLOJKUTCABHOC b 3KCINyaTauMy ek -
POABHIATCNN N0 ICPEMO FKH 0BMOTKH CTA10pa ¢ 3aMEHOH MIC/SLINK,

3.6. HAZIEXXHOCTb BUTKOBOW M3019UUmn
OBMOTOK CTATOPOB

Birkosasi 30/IHMS KECTKHX CEKIIMHA BHOBb H31 OTORJIEHHBIX 0OMOTOK
CTATOPOB  MICKIPOABUTATICIICH TEPEMEHHOTO TOKa HanpspkeHueM 6 kB
UMCCT MHOTOKPATHBI 3a11aC 2EKT PUHECKON NPOYHIOCTH MO OTHOIEHUIO
K HOPMUPOBAHIOMY 3HAYEHHIO UCTIBITATCALHOIO HATIPSIKEHUS i HO-
BBIX CCKILH.

B npotcece rkcivyatauuu snekrpoasurarencii 6 kB cobciBedHbIX
HYAJL JICK TPOCTAHTTY HA BX OOMOTKH BO3HCHCTBYET KOMIUIEKC JKCILIya-
TAUHOHHBLIX (PAK10POR’ TCIVIOBLIX, MEXAHMYECCKHMX U EKTpUuecKuX. OHu
BB LIRHOT CHAPCHIC UIOJSILMK, BI3LIBASE 1TPH 2TOM CHUXEHHC TIPODNB-
H1010 HANPSLACHISE RITTKOBOR K30s101HHM

Ho 1310 CHHLIM BBIUIC JAHHBIM TPOOOM BITKOBOW N30MISHMM NIPpK pa-
Oore  wiekipoanurareacit 6 kB coBeiBeHiibiX  HYXN  3HeproOaoKoB
300 MBr cocramsict 3,88 % obiie1 o uncia npobocs.

Hayocnosannm 31010 NpeACIaRBICT MtTepec NCCIEN0BAHNE PACHIPENe-
Aeunst HpoOUBHBIX HALPSDKCHNE BUTKOBOK W30JISILMYE OOMOTKH B Npo-
HECCC MHOTOACTHCH OKCIUIYATALUHMKU, 1.C HOCC MHOTOJICTHEI O BO3AEHCT-
BHA COBOKYIHOCTH (DdK FOPOB 3KCIUIyaTaUMOHHOI O XapakTepa

JUist ByOAUCHUSE DKCNEPUMEHTATBHOM 4acTH paboThl GbLIU UCTIOJIb-
JORAHBLE KATYIHKH OOMO1TKH C1 ATOpa CHIIXPOHTIONLO JCKTPpOJIBHIATEIIA
na CJAM 3-20-49-60 (P = 2000 «kBr, U= 6 kB, n =100 mun ~ 1), nc-
HIOJIL3YCMOIO B KAQUCCIBE FIPUBOAA LHAPOBBIX MCAbHUIL 3HCPIOBAOKA
300 MBr.

O6MOTKa JICK TPOJIBHIATEIS ABYXCAOIHASE U W 3rOTORNEHA M3 XECIKNX
Karyuiiek nposonosm Mapku [CI. M3onauus katywiek oOMOTKH Henpe-
PLIBHAN, MHKUICH THAN, KOMNIayHAnposatitas Burkopas U3oss1ms Bbi-
nojicna Mukaertion mapku JIOY 0,13 x 20 (puc 15).

JLnst ocytHeC ruIcHiMs AICMOHTAXA KAaTYLeK MEXKATYILECUHbIC H MEXTIO-
JOCHBIC COC/MICHUs ObUTH pasH3oanpoBaHbl M paciiastsl. [1a3bl pac-
KIAHHCHBL 1 KATYHIKH JICMOHTHPOBAHDI.

Flpw otipeacac iy 11poOUBHBIX HANPSIXEHUI OIAENHHO NA30BON U JIO-
Gonoit wacteit nocic/nue 6uIM OTpE3anb! OT NPSMONTUHCHHBIX YHacTKOB
KaTYHICK M KOHILL HPOBOAITMKOB Pa3BEICHL! i obecnieueHust J0CTaTou-
HOTO MIOMHIMONIIOIO paccTosnus. Mcnbitanva nposoauamch 1osbi-
HCHITLIM HANPSIKCHHEM TICPeMEHHOT0 ToKa YacToToit 50 [, npwioxeH-
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Puc. 15. Karymka odmotkyu ctaTopa snexrponsuratens thaa C/IM3-20-49-60:

I — Mmecra paspesanua katywex; 2 — nposoa [NCH (2,63 x 7,4)/(2,96 x 7,73), 3 —
BHTKOBas u3onauus (Muxanenrta JIOY 0,13 x 20), 4 — kopnycnag u3onsiuus (M-
kanenta JIMY 0,13 x 20); 5 — nenra tadranas 0,25 x 20

HOTO [MOOYEPEAHO K KaXIoW mnape BUTKOB. HanpsixeHue 1iogaBaioch
w1aBHo ¢ ) 10 NPOGUBHOTO CO CKOPOCTHIO, 06CCHEUUBAIOILCH OCYHIECTB-
JIEHUE OTCUETA [10 U3MEPUTENILHBIM TTpUOOpaM.

K MOMeHTY 11poBeIcH1SI IKCHIEPUMEHTA 2JIeKTPOIBUTATEN b HAXOAUIICH
B 9KcCIUlyarauuu 7 ner. B pesynnTate kcnepuMenTa noiysero 280 3xa-
YeHW I NPOBMBHBIX HATIPSKEHUIT BUTKOBOM W30JISILMH.
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{To naHHBIM HIPOBEJICHIOI0 JKCHCPHMCHTA H OAYUCHIIBIX BAPHAIUH-
OHHBIN PSLAOB NOCPOCHA FIC IO PAMALA HPOOHBHBIX HAITPSLKEHITT BHTKO-
BOM W3oasum (puc 10).

[Tpn paccmoTpeHity (hopM T HCTOTPAMMDI MOXHO HPCAITONOKHI T, UT0
PACIIPEACJICHHUE TTPOOH BHLIX HATIPSDKCHI TIPOHCXOANT 110 HOPMATbHOMY
KIKOHY, TC HMCIOICCCS CTATHCTHUCCKOE PACTIPEJICICHNE MOXCT Obilb
BLIPOBHCHO ICOPCTIHYCCKOM KPHBOI H (hyHKIMe (10)

o nantbia BapHatoHHO! 0 Psi1a NPOGHBHBIX HANPSXCHI HCOBXO-
AHMO MTPOBEPHTH THIIOTE3Y O TOM, UTO CAYHARHBIC 3HAUCHHSI HPOOHBIILIX
HAPNPSBKCHIE BUTKOBOH H3QA8MM CTATOPOB CKTpoasirarencii 6 kB
NONYUHSIOTCH HOPMATLHOMY 3AKOHY

B cBsi3u ¢ TeM, MTO YMCcho HaGMIoACHH I CHYUAHHBIX 3HAUCHIH 1IpOOIE-
HBIX HAIPsKeHWR pasHo 280, IPOBEPKY COTAACHA ONBITHOTO pacipelie-
NCHHY € TCOPCHITNCCKIIM BLIOAIBICM O KPHIEPHIO CoTAachis Koimoro-
pona. [Lst ITOro pesynbTaibi HCHbITaHHH NMPOOUBHBIX HANPSDKCHIN pPac-
NOJAracM B NOPSIKKE HX BO3PACIaHHs

\|‘:\2<. ,(4\"

Hanee sanucbiacns iadcHus
Xpxay A 28,000,

e A = 0,2 — npupaiucHHC MHICpBaL (LEHA ACHCHIISE KMIOBOJSLIMCIPA
HCNBITATCALHOM YCT1aoBKH). Tlocse 31010 3anMehIBaeM HacTolbl iy, My,
<y 111, COOTBCTCTBYIOUIHC HPOOHBHBIM HANPSIKCHHSIM.

OnpenaensieM cpefirce apdMeTHIECKOE 3HAUYESHNE IIPOBHBHOIO Ha-
HIPSDKCHUSL M CPCAMCE KBAPATHUHOE OTKIOHCHUC

P
)?:% 2, (X + A); (16)
=0
| <
s= Doy (xp+ JA-X)2, (17)
0

rie n =+ my + ..+ 4 F— KONHIECTBO HHIEPBAIOB, OHIPCAC/ISICMOE
no opmyne:

:fn‘xl
A
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Puc 16 Tucrorpamma, COBMEINEHHAN ¢ KPHBOH HOPMAILHOM 11O FHOCTH BEPOATHO
CTH RPOGHBHLIX HANPSIKENUN BUTKOBOIH H3OJAMIH 0OMOTKHM C14TOpa 3NEKTPOABHIATE~
aeid tana CIM3-20-49-60

Paccunibinaem 1 3anucbiBaeM BCJIMVIHHY

o S, (18)

¥ hYHKHMIO ONBITHOIO PacTIpeaeneust

R
yai
[n(y/el) - “” .

ey —myptm+ +tm

Hance ¢ipoum (HyHKLMIO FEOPeTHUCLKOI0 pachpenesictust (pue 17)
3HaueHMs] (hyHKUUYU T€OPETHUCCKOrO PACTIPEACTICHHS BBIUMCISNCM 110
dopmyne

P(a<,\<m~¢(91]-d)(“-iij, (19)
Y

A€ o ¥ P — rpanust unrepsana, O () = T _[e“z/2 dx — (yHknys
T
0

Jlaruaca
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OHpCJlCJlﬂC\A MAKCHMATBHOC PACXOXACHNUC (l))’HKU,MH ONbITHOTO paC-
npeacjacHus n ('l)\/l{KU,MI/I TCOPETHYUECKOI O pacnpencneHusa

D, = max lF,,(yj w0 - F s = 0,0594 (20)

npu (x; +A) = 3.9 kB
OnpenesisieM

= Dl = 0,05944280 = 0,9939

B.)]SI JOBCPHTCNIBIHOH BCPOSIHTHOCTH

v = Bep{r, <1} = 0,8, (1)
npu & = 0,81, = 1,07, Te nepaseHcrso (21) suiioanstercst

1) | F») r.o)

70 l‘:;
e
09
I'(y)

0g

a7

Yos

(24

o3

Loo

P I e

+ +
3 2 / 1/ 2 3y

Puc 17 ®ynxuns onwirnioro F( v) v reopernueckoro F y) pacnpenenenns npodns-

HLIX HANPAXKEHHR BHTKOBOH HIONALMYI OOMOTKE CTATOP3 JjeKTpoaBHrarenedi THna
CAM3-20-49-60
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CirenoBaTenbHo, COFNACHE ONLITHOTO PACHPEACACHHSA NPOONBHBIX Ha-
NPSDKEHUH BUTKOBOH M30JBIIMHM ¢ HOPMAILILIM PACHPCACICHIMCM HPH
MaTeMaTHYECKOM OXMAAHKUN MNPOOHBHOIO HatipsixeHust X = 4.5107 u
cpeaHeM  KpagpatuuHoM oikjonieHuu s= 1, 1000 mMoxHO cuMialb
XOPOUIUM.

Dopmyna (15) npuHUMaer BUIL:

4,31()7J. (22)

f0=, l\/— ){Tfﬁ

.D,EUICC BBIYHCBCM TCOPCTHUCCKUC HACTOT bL
nA
1, = —o(U,),
n

TAC 1 — 0OBEeM BLIOOPKH; A = (0,2 — nipupaiciue mepsaia

Xj—=X 1
Ul: st; w(U):ﬁ€'U2/2

CpenHee apuMeTHIECKOE 3HANCHUE NPOOUBHOTO HAIPSDKCHUS 11PSI-
MOSTHHERHOU ([1a30B0H) HACTH (10 JIAHHLIM POBCUACHHDLIX HCHBH a1
paBHo 4,6714 kB, a no6osoit — 4,35 kB. CnepopatensHo, cpeaHee apug-
METHUECKOE 3HAUCHUE IIPOOMBHOTO HANPSDKEHNS NMa30BOH Yac1y Bbillle,
yeM JioboBoii Ha 6,88 %. 310 0OBACHAETCS TCXHOIOTUYECKHUMH TIPHUHHA-
MH NP U3TOTOBNEHUM OOMOTKM U PA3HOM MHTEHCUBHOCTHIO BO3ACHCT-
By (PAKTOPOB IKCIUIYATAIIMOHHOTO xapakrepa. [dns npuianus neobxo-
IAMOM reoMeTprueckoil GopMbl 1Py K3rOTORJIEHMHY OOMOTKH N10OOBbLIE
YacTd KATYLIEK NOABEPXKEHbI 3HAUUTEIbHBIM MEXaHHUCCKHUM BO3AEHC!E-
BMAM, a NpH paboTe 3NeKTPONBUraTeNs ellie OONbILUM MEXAHNYECKUM Jie-
dopMaumsaM BCIEACTRIE BUOPALIMK DY HOMHHAIBHBIX PEXNMAX.

Onpenenys 3aK0H pacripefCiCHUs IPOGUBHBIX HAIPSDKEHNH BUTKO-
BO# M30JSILUUHM, BBIUUCIAEM BEPOSITHOCTD TOFO, YTO MCCIIEAyEeMas BUTKO-
BaA M30JALIMA KaTYIUKH He Mpobbetcs HanpstkeHueM Uy, B TeyeHue
7 net akcniyarauuy. VcnbiTaTenbHOE HanpsKEHUE peEriaMeHTupyeics
“QO6bEMaMU ¥ HOPMaMU MCHbITAHUA HEKTPooGOPYAOBAHHS" U PaBHO
1,4 kB.

BepoaTHocTh TOTO, UTO BUTKOBAsI W30S KATYIIKK HE NpodLeTes
nanpsokeHueM U

—05+(D(x UHCH)

N
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1ae Uy = 14 kB — neusitatenninoe Hanpsxenne, @ — dynknns
Jannaca.

P - 10.9976.

Bepostiniocts 1010, 470 BHTKOBAR JOBOASISE YICKIPOIBHIGIeHd 1e
HPOGLETCS HCHBITATILHBLIM HatpsLKeHueM U,

NV
]))e( - [”,Sﬁ (I)[ * 'Ulkn J} V
\

S

tie N — KOAHMMCCTRO KaTYUICK B 0OOMOTKE 3CKTpoABHIatclst, pashoc 324,
PR [y
P, = 04591

Hil OCHOBAH T BLINICH 3JTOXCHITOI O MOXHO CIACHATD BHIBOA O TOM, Y10
HPOOHBHBIC TIATTPSHKCHITST BHTKOBON 1305131 1 0OBMOTOK C1aTOPOB DNCKT -
possriarekeit 6 kB, Haxoasiuixes B Hponecee IKCyaiaigis, pactpenc-
JICHBE HO HOPMUILHOMY 3aKOHY.

Cpennee aprdMe 1 Hueckoe 3HaueHue NpobiBHOIO HANPSKCHIS BHT-
KOBOIT M30J51LUMY 1A30BOIT HACTI BbILIE, YeM A000BOH. Y CKIpOABHLa-
tener Tunia CAM 3-20-49-60 31a penmuuna cocrapasiet 6,88 %, 110 cpsi-
3AHO € PA3HOIL HHTEHCHBHOCTLIO MEXANHYECKHX HAI PY 30K HPH H3T0TOB-
JeHun oOMOTOK M DJIEKIPOAHHAMUYCCKMX  YCWIIMH  1IpH  padore
IHCKTPOABUTATCIEH.

HagexHOCTL BUIKOBOH H30811MY 0OMOTOK CTATOPOB CUHXPOHHDBIX
anekTpoasuratesnenn 1uina CAM3-20-49-60 niocne 7 fie1 aKCrulyaraumu
pasua 0,4591. Ho paHibiM HII0XCHHBIX BbILIE HCCICA0OBAHHN HAUEK-
HOCTL KOPITYCHOH 1305141 0OOMOTOK CTATOPOB JCKTPOABHIATCICH ITO-
roTuna nocne 7 act akciyatauun coctasut 0,303 1. Cnegosatensbio, Ha-
JNEXHOCTb BUTKOBOI M30nsiHM HpUMeEpHO B 1,5 pasa Bbhie.

PaspabotanHblii MeTOA OnpEACACHUS SKCIUIYA1aMOHHON HaIeXHO-
CTH BUTKOBOH M30AAHMN HO RAHIBIM IKCIIEPUMENTA JAET BOSMOXHOCTD
TUIRHUPOBATL CPOKH JAMECHLI 30051 I OOMOTOK.

C Lenblo NOBLILEHNUS HANEXHOCTH U YBSHUCHHS CPOKA CTYKObl BUT-
KOBO# M30JSILMH TIPH PEMOHTE DAEKTPOABUTaTENeH 1enecoodpa3to Bhi-
HOJAHSTH MEPOTIPUSTHA TIO YCHJICHUIO KpenneH st oOMOTKH B 1000BOI ¢
NHaz’oBot 4HacTax.
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3.7. HAAEXHOCTb OBMOTOK POTOPOB
ACUHXPOHHbIX SNEKTPOOABUTATENEN

HecMoTpst Ha 1WIPOKOE PA3BUTUE B [OCACIHHUE FOALE MCTOLOB pacHeTa
HAACXKHOCTH MICKIPHUCCKHX MAlUIH, [O3BOMSIOWIIX TPOBOANHTL €c
OULEHKY HA DIane MpoeKTHPOBAHKSI, Handosee 00LEKTUBHON HiKopMa-
UHEeH 0 HaIeXKHOCTH MOWHBIX BICOKOROALTHBIX JNCKTPOABUTATENCH CY-
XaT NAHHbLIE, MOJYHACMble B pE3yablaTe HabAWIACHHMKA B npouecce
IKCITYyaTaluHu,

B paccMaTpuBaeMbIX THIAX aCHHXPOHHLIX MIEKTPOABHFNICACH TIPH-
MEREHb! KOPOTKOAMKHYTbIE OOMOTKI B BHAC ONHOM HIIH JIBYX DCAHUBHX
kaetok OBMOTKII potopoB snckipoasmiareien runos JIA30, AB, BA.
A~ OAHOKAETOUHDBIC, KOPOTKO3AMKHYTHie, OHM COCTORT H3 MEAHBIX
crepxXued KONGOBIINGIO NPOMPILIN C MCABIMH KOPOTKO 38MbIKICILHUMH
KObLUAME.

Obmorka potopa amextpoasurareast AP-500 — onHoxietounast.
C1epXHy 0OOMOTKH, HMEIOILME TPANELCHAUIBHOE CCHCHNE, MOMKHMMAIOL -
¢ K GOKOBLIM CIEHKAM 11134 BCTPEUHbIMH KuHbsMH Ha ventitbie Kopot
KO3aMbIKAIOLIHAE KOJIbla NOCAXEHbl DAHAAXHBIE KOAbUA M3 HEMATHUT-
HOI CTaNW [N 3ALIMTL OT MEXAHHUECKUX TIEPEFPY 30K, CBSA3AHHbIX C NCH-
CTBHEM LIEHTPODEXKHBIX CHJt

KOpOTKO3aMKHYTast OOMOTKA pPOTOpa  JACKTPONBHMIATCAst  (Ha
ABL-215/39-12-16 cOCTOMT H 3 JIBYX PSIOB KPYUIBLIX CTEPKHCH, NPHUCM
KKALIH PSUE3AMKHY 1 110 KOHTM MCHBIMITKOALIAMY Crep K napy
HO#M NMYyCKOBOil 0OMOTKH — AaTyHHbIE, a paboucit — mejuinie,

Jlns aHanu3a HaREeXHOCTH OOMOTOK PO10OPOB PACCMATPHBUEMbIX JTEK-
TponBriatehacii uenonssosanncs N, R, T-nnanst. B nepuon nadbmone-
HHI, KOTOpOMY noieAann N o0beK10B { JICKIPOJIBHIAICICH), 01K 3aB-
LHHE INEMEHTHI (POTOPbI) 3AMCHSIIHCH HOBBIMY WIK PCMOHTHPOBATHCS,
Mo ucreuenun spemeny 7 HabmoaeHys npekpawanucs. M3 anannsa or-
Ka30B CJICHYCT, YTO ODMOTKH POTOPOB ACHHXPOIIHBIX JNEKTPOIBUTATENCH
AMEIOT BbICOKYIO HAUEXKHOCTb, 33 MCKIIOYEHHEM 3NCKIPOJIBHIAICICH
Tina A3-12-52-4.

JUig BO3MOXHOCTH NPHMCHEHUS MAaTeMa1HYECKOTo annapara Teopiu
BEPOSTHOCTEN ¥ MATEMATHHECCKOU CTATHCIMKIM € UCTBIO aHAIM 3a 1 TIPO
THO3MPOBAHUA OTKA308 0OMOTKH POTOPA UCACCOQ0PA3HO BLIPOBISITH [0~
JAYYEHHBIR TIO [IAHHbIM DKCACPUMCHTA CTATHCI HUECKHIA PSIIL C TIOMOUIBIO
TeopeTHUeCKOM Kpupoit. [IpHiisgs BO BHHMAIIKC, YTO 0TKA3bI OGMOIKH
poropa anekrpousuratess Tuna A3-12-52-4 uMcor PHMEPHO oaMia-
KOBYIO YaCTOTY, MOXHO NPCANOAOXHTb, 4TO HMEE T MECTO IKCHOHCTILIN-
albHbIi 3aKoH pacnpeneneHust otkasons st rpoBepki ITolt rUnovesbl
COLIOCTABUM 3KCHEPUMCHIAIBHBIC JATHBIC H TCOPCTHUCCKOS PACHPEE
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nenune I'pahoanatuTHUeCKMM METOIOM TTOCTPOUM BCPOSITHOCTHBIE CET-
KH 405 anexkrponsurarencu A3-12-52-4

DAEMCH TbI BLIOOPKH HYMEpyeM B TIOPSIAKE BO3PACIaHUS. DMITHPUUE-
cKasl (BYHKUMSE PACTIPCAECHUS Onpeaensieicst 1o hopmyne

Fix)= ——~(1—12 ). (23)

ﬂpu IKCHNOHEHLUWIbHOM pacnpencIcHiY Ha OCb abcumce HaHoOCHTCH
HOMEPpHAsA KA, a 110 OCH OPAMHAT OTK/1a/ibiBAKOTCA 3HAYCHUA

Fy)y=1-e %
KoadbduumeHT Maciutaba no ocu abeumcc:

L 24)

-X

k, = —
rﬂl(l\ nun
rae L — winpuna rpadnka; Xee Xy — HanOORbIHN M HAMMEHbLIKIA
JMACMEHTBI BHIDOPKHM

TMoncrannsig B popmyny (24) 3HaYeBUs NPUBEACHHBIX B Heil BEJIMUKH,

oupeacHaeM:;

h = 10749 107,499  _ 30
5833 -2 000
JLna Buibopa macwutaba no ocu opanHat amaemcst £, = 0,999 n
Foun = 0. 10172 3, = 6,908. 3Havenue 5,(F) onpencasem no popmyie:
H
F
{F) = 6908

e y=—In{l — F).

Ecrn /1= 300 mm, 10 5,(F) = 43,4.

JAns anekrpoasuraress A3 12-52-4 110 AaHHbIM pacueTos Ha puc. 18
HaHeceH bl IKCIepruMenTanbHble TOUKH. [1a rpaduueckon npoBepku Co-
FJIacHsl IMIIMPHUECKOrO pacipeeeHns ¢ TEOPETHYECKUM HeoOXxoaumo
NPOBECTH NPSIMYIO TaK, UTOObI HAHECEHHbIE TOUKU OTKJIOHSUIMCH OF Hee
KaK MOXXHO McHplc. B kauyec rae 00 beK 'MBHOT 0 C1oco0a UCHOb3yeM Me-
TOA HAUMEHBIWUX KBanpatos. CornacHo 3TOMY METONY HO JAHHBIM TOY-
KaMm 4,, v, CTPOUM 1IPSIMYIO:

v=gqu+r (25)
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Puc 18 Tpaduueckan nposepka cooTBe1c FEHs IMPUPHIECKOFO PAcHpeseiens ¢ Te-
OPETHYECKUM OFKA30M KOPOTKO3AMKHYTOH OOMOTKM DOTOP3  NEKIPOABMIaIeneil

A3-12-52-4
rae

Z(u, Uy, -v)
il . (2())

g="d— -

Z(.MI _E)Z

=

r=v-qu; 27)
I 0 1 #
- uv- v (28)
o o

Hanee no dopmynam (26) u (27) HaxouMm

= 2057331 _ g 563,

6331,2065

r=1354-0,5632 111,250 = — 27,256.
[locTaBus NOJIyYeHHble 3HAYCHUS ¢ ¥ 7 B YpABHEHHE (25), NOJyunMm.

v=0,5632u — 27,256.
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JL1s1 NOCTPOCHITS NPSIVOIT ONPSACTCM JHAUCTIN V 1 1 1) 1B) X 10URAX
3anaeM snauchng v= 27256 upuow = 1),

| 27256
0.5632

= 483949 upi vy =

W3 pric 18 BHRBO, Y70 HAHSLCINDIC SMIMPHUCCKHEC TOMKH MAJO 01
KAOHSHOLCH 01 HPOBCACHNHON NPsiatort. O1CIoNa QICAVET, 110 OHbITbIC
JAHHbBIE HE NPOTHUBOPCHAT NPEAIOACKEITHIO, HTO OTKA 3bI 0OMOTKH poio-
pa pacnpenescHbt 10 IKCNOHEHUHMATLHOMY 3aK0HY i

Jlance RPORGLINM TOMCUYHVYIO OHEHKY JUISE HaPAMCIPA A HO DKRCILIYa-
TAUHOHHBLIM  JAHHLIM - MHTICHCHBHOCIL OTKA30B  BBI'HIC.ISICICH 1O
(opmyne (8) R

Houst - onexipoasurarescs  mna A3-12-524 1= 01315, 1ina
IIA30-13-50-4 2 = 0,0088, 1mia A-112-4 % =0,0232, mna AP-500
L =0,0039

M3 BhIICHIOKEHIION O CAEIAYCT, YT0 KOPOTKO 3JAMKHY 1 LIC OOMOTKI PO-
TOPOB PACCMATPUBACMDIX THIION DACKTPOABMIAICACH (34 HCNIIOUCHIEM
3neKIpoaBH ateaen THIOB A3-12-52-4) UMCIOT BBICOKYIO HAACKHOCTH
Hu3kash HaucxkHOCTb  OOMOTKII  POTOPa  3NEKTPOABMIATCNST  THIA
A3-12-52-4 obycaomiciia 00OPA3OBAIYUCM TIPH M3IOTOBACHKHH ICKIPO-
JIBHTATEJACH 3aBbILIEHHOIO [CXHOMOTHUECKOT O 330D MCAJLY CICPKHAMU
POTOPA M HA3AMH, & 12K0KC YACTBIMMY K TSDKCIIBIMH HYCKAAMM WICKTPOABH-
1a1eied, B NEPUOL KOTOPBLIX 3AEMCUTHE 0OMOTKH PO10pa [LONRE PI AIOTCS
3HAYMTEILHBIM TEPMOMEXAHHUCCKUM HATIPSKEHHSIM, T10 3TOMY JTH JleK-
TPOARILEATCHH HEACCOOBPA3IHO 3AMCHSITD DJEKTPOIIBII A TCHSIMIT JIPYIIX
111108

B repuoa HOpMWIBHOM 3KCIIYaTAaLHM OTKa3bt 0OMOTOR POTOPOB
ACHMHXPOHHBIX neKkTpoasuiateaer A3-12-52-4 nogunnensl JKCHOICH-
HHAUILHOMY 3QKOHY, Y10 1POBCPCHO TPAhOHLHITHMCCKIM MCTOJION €
HOMOILBIO BEPOSITHOCTHBIX CCTOK

3.8. HAREXXHOCTb CUCTEMbI HEMOCPEACTBEHHOTO
BOAAHOro OXJIAXKAEHNS SNIEKTPOABUIATENEN

[1pu vcrione3osatinm ssexrpoasurateiaet AB-8000/6000Y 3 B kavecr-
BE NPUBO/A MYCKOPE3CPBHBIX MUTATENILHBIX HACOCOB KOTEAbHbLIX arpera-
10B snepierricckux Bioxon 300 MB1 npeabsisisiioicst BLICOKUE 1pedo-
BAHWA K HAACKHOCTH HUX paboibl

KoMrionoska nuiatesbiibix Hacocos 3Heprodoka 300 MBy coueracr
YCTAHOBKY Hacoca ¢ anekTpudeckum npusorom ([19H ¢ anextponsura-
TeseM AB-8000Y3) u TypBonutatenbsHoro nacoca (TITH), y kotoporo B
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Kauecrse HPUBOLA MLIIOAb3ye1cs maposast 1ypbuna 12 MBr Hacoc ¢
NEKTPHUYECKHUM TIPUBOIOM HCIIONBIYETCH NPH MTYCKOBLIX PEXUMAX IHEP

ro6/10Ka, 4 TAKXKE B KA4eCTBE PE3CPBHOTO NPUBOAJA 11pH oTKa3ax [TTH, Ko-
TOPBIM M0 CBOCH MOLLIOCTH 0BecTicyBaeT HOMUHAIBHYIO N1apoNPON3BO

JUTENBHOCTDH KOTCIALHOIO dlperaia, OAHIKO HO YUIORUSM TCXHONOTHYE

CKOM CXeMbl HEPIOOJIOK He MoXer Ooits nywen npu nomomn TITH

OcHossibiM HaszHaueuneM TT3H sisnsiercst nyck 6510Ka M €ro paboTta npu
HArpy3ke HHXe HOMHHAIbHOMW, N0ITOMY MotuHocTs [TDH ke mouixno

crn TIH u coctansier 8 MBi

B snextponsurareasx AB-8000/6000 Y3 npuMeHeHo HelNocpeacTBeH
Hoe Bojsinoc oxnaxaenne (HBO) oOMOTKH po10pa U KOLBEHHOE BOASHOE
oxnaxnaeuue (KBO) nazosou wacry 0OMO1KH K dKTHBHOM CTAIH CTATOPA
B kauecTBe OX1aXIAI0IIET O areHTA UCNO/b3Ye (CH JUCTUINSAT

Boasiitoe oxnaxaeHue potopa ¥ CTatopa 3eKTPONBHIATENS NPOU3BO
JUTCH N0 3AMKHYTOMY KOH1Ypy CXeMa OXKACHHUS BKIOUACT LICAYIO
HIME IAIEMEHTBI HACOCHI, TETNIOOOMEHHHUKH, (hUAIBIPBI ¥ OAK AMCTHILIATA

OunbIT 3KCTIYaTauuu anekrpoasui arenen AB-8000/6000 Y3 ceugere
JIBCTBYET O TOM, Y10 IKCIUIYATALMOHHASI HANCKHOCTh WX CPABHUTCABHO
HU3Kass 3HAYMTENbHOE YHCIO MOBPEXAEHUM CBSI3AHO C HAPYILEHHUCM
1epmetnuitocin cucetemnt HBO poropa (CHBO) u KBO cratopa
(CKBO) [ance ananu3vpyercst HOBPEXJIAEMOLTb CHLICM BOSHION O 0X
naxneuns (CBO) 24-x mekTpoapuraresicu, yCtdHOBAECHHBIX *id Ue bIPeX
IACKTPOCTAHLIMAX TPEX IHEPrOCUCTEM

B CKBO craropa UMeIOT MCCTO cilydai 00pa3oBaHus TeUH BCICACTBHE
MOBPEXACHUS U3 34 BUOpaLMn MEeAHBIX TPYDOK B MECTE WX KacaHHst ped-
pa NOMNePeyHON CTEHKH KOPIYCA CTATOPA, TEUH CMITYMUHOBBIX CCI MCH rOB
M3-3a BHYTPCHHHX MOBPEXACHUM TPYOOK B MECTE BbIXON4A TPYOOK M3 cer-
MEHTOB WM B Meclax naek TloppexneHust TpyOOK APOUCXONAT TAKXKE
M3-332 pasMOPAKHBAHUS 3AMOAHEHHBIX AUCTHLASTOM CErMEHIOB, HAXO0-
JUIALLMXCS B HHXKHEN HACTH CCPACUHHMKA PE3CPBHONO CTATOPA, XPAHSILETO
cs1 npy TeMneparype nuxe 0 °C

B CHBO poropa uMEIOT MECTO CYYAH TEYEH B CNEYIOUINX MECTAX B
TIONBIX CTEPXHSIX OOMOTKH pOropa M3-3a Ac()CKTOB METaLIA, B MCCTE
failku CTePXHS CO WTYLIEPOM B PAAUAIBHOM BOAOTIOABO/IC OAHALKHOFO
Y3513 BCACACTBUE YCAAKH PEIUHOBOTO YIINIOTHEHMS MK CAMOOTBHHYHUBA
HUS Tack, 8 MECTe MAUKM WITYHEPA ¢ NOAHLIM KOPOTKO3AMbIKAIOUIHM
KONbUOM

YacTs TeueH BbISIBASICTCS B NIEPUOA MUIAHOBLIX PCMOHTOB [1PH THAPAB-
Jiyeckux ucnpitanusax Mmeiin mMecto cayyan o6pda3oBaHUsI Teun B LO-
CTAaBHOM NastHHOM JIATYHHOU paanalibHON TpyOKe B MecTe 11ailKK ee o
WTYHEPOM M3 3a YTOHBUICHHUSI CTEHKH BCACACTBHC TCHCIPCBA MCI UL
npu namke
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O1ka b1 CBO DICKTPONBHIXTEACH PARENSTIOTCS THa ABC TPYANBL HAPY
HICHHE TCPMETHUHOCTH H OTCYTCTBUE MPOXOUNMOCTH KaHanoB OTeyTer-
BHE TIPOXOAUMOCTH KaHUIOB BISIBIIIOILA {1PH HPOMIIAK MTYeCKUX pe-
MOHTAX, d HAPYILEHHE FEPMETHHHOCTH — B itpouecce pabolbl JEeKTpo-
JIBHTATE T MAH [IPH PEMOHTE

Coop nudopmaunn o Hauexknocr CBO suekipoismialcacy npous
Boaurcst 1o | N, R, T] ilany 1O AaiHbIM 3KCIUIYATALUMOHHON W PEMOHT-
HOM JOKyMeHT4LiMHK (cM § 3, 4) [py 3ToM nnatic peysibTatsl Habnone-
HUM 33 OTPEMOHTHPOBAHHBIMH IEMERTAMM MJTH COOPOUHBIMHU EAUHHLA-
MU BIJHOYAKO1CsE B OOLIMC AAHHBIC HAOMIOLCHWH JIO 3aMC1IbE ML PEMOIT LA
B 11potiecce peMOHTOB BbITIOAHE HBI OCMOTPbE H THAPABAHYECKHME HCHILITA-
HUS B LICAYIOULIEM 0DBEME

Y5100 OLMOTPEHHBIX
W HCTEBLE WHBIX JIEMCHTOB

CHBO potopa
PANMUILHBIC Y3)ib 1740
nduKu 22040
CKBO ¢1aropa
pe3sbonbie CoetMHeN s 7250
OXJLKIAIOULEC CLTMEH T bI 43500
aHKH 87000
HAPIARCHT T IC BETHIT OXH LATVOICT O TPAK Tt 7250
1PYOKH BO VOO XU TC 13t 16244

st | N, R, T }-nndna 11ponoaxmreabliocts HabsmoaeHun 7 4131 OLCH-
KM CPEAHHX [10Ka3aTelen HAeXXKHOCTH onpeaesisieM no dopmyne

2
T= %ﬂ, (29)

rne N — unco o6beKTOB HABAIOACHUSL, ¥, — LBYCTOPOIHINHN KPUTEPHH

IMpeanonaras, 410 11OTOK OTKA30B NPOCTEHILAU, OLIPEACIICM BETHEN-
Hy % /Jng >Toio 3azaemM OTHOCHTE/ILHYIO OLHDKY & W OMIOCTOPOHHIOW
NOBCPUTETBHYIO BeposiTHOCTDL 3 TlpuHUMaem

o={1T1 1=¢20, (30)

4

1e {1 — oueriKa NoKaa1ensi HatexXHoLTH, /T — OMI0CTOPOHHSS AOBE
PUTEJIbHAS TPAHHLIA TOKA3A 163 1HdNeXHOCTH (Hanboliee orcTosiLas ot 17)
OHOCTOPOHHIOK AOBEPHIENILHYIO BEPOSITHOCTS {3 JUIst OLEHKHM HOKA-
3atesieH HanexHocTn npuHumaeM paptou 0.8 Torna y = 29 [lpeanona
FAEM WTO CPEANEE 3HA4CHUE NapaboTrh Ha 0TKa3 CBO sackipoaniirare-
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aeit AB-8000/6000Y3 panio 1,5 103 1, KOJAHMCCTBO DICK IPOABHI a1eoicii
N = 8. Torpa:

9.15.103
7= 2),'_:85,,’& =543 103w,

[Monyyentibie 3HaUeHUs OKPYTISiCM 10 OAFKATIHICI O HOPMHPOBIHHO-
IO 3HAYEHIST, paBHOro 6.5 - 103 u. MakTruecKas Cpeass NPOOIKUTE N b-
HOCTB HabA0AeHMH 32 INCKTPOABHTATEAIMU:

N

1

To=5 2T = 68751074, e Ty > T,
i

ITepuon akcnayatTaiiti MCCACAYEMOH COBOKYITHOCIH IICKTPOIBHI A~
Tejieit pa3neneH Ha BpeMeHHbIC N repBanbl. B xauecree nocneayux 6niau
BLIOPAHbI MHTEPBANIBL, paBHble HapaGoTKe Ha OTKa3 | - 107 u. DTo cpstzano
€ TEM, UTO INEKTPOABUTATEN UMEFOT HEOAMHAKOBYIO HapaboTKy no 10-
JiaM 3xcrutyatauv. Haubosnbuiyio HapaboTKy MMEIOT 2EKTPOABHIATEMU
B MEPBbLIl TOZt 3KCANYATALMH H3-33 YACTBIX TYCKOB H OCTAHOBOR 21HCPIO-~
BJI0KOB /U1 UX HANAdKY, PEryaupoBaHms!, YCTpaHeHust AcheKron 1 T.i.
[lo Mepe akcrnyaraumy oBopyoBaHus NPOAOIKUTEABHOCTE palo b
3NIEKTPOABUraTeieil MOCTENeHHO YMEHBILAETCS M, HAUKHAsA TTPUMEPHO C
IECTOIO IOMA, YCTAHABANBACTCSA B cpejieM Ha yposHe 404 u B roa. Takum
06pa3oM, KO3DMUIMEHT TEXHUUECKOTO HUCTIONb30BAHMSI 3ICKTPOABNTA-
TEJACH YMEHbUIAETCS] IO CPABHEHUIO C TIEPBBIM TFOJOM DKCIUIYATALIMH C
16,2 10 4,6 %.

[pu BEIDOpE MHTEPBANIOB NPUHATO BO BHUMAHUE Clic/Iytoiiee 00c1os1-
TEALCTRO. YMEHBINEHHUE JJIMHbI MHTEPBAIA (COOTBETCTBEHHO yBEIMYCHHE
91Cia UHTEPBAJIOB) MPH OFPaHMYEHHON NPOIOIKMUTEABHOCTI Habione-
HHUH CBA3aHO CO CHHXXCHHEM YHCIa HapylueHHit TepMETHYHOCTH BHY1PH
MHTEPBAJA U, COOTBETCTBEHHO, NOTEPEit AOCTOBEPHOCTH K TOUHOCTY CTa-
TUCTHUYECKHX OIEHOK BHYTPH HH1epBaioB. Kpome 3Toro, BpeMeHHOH 1H-
TepBan, paBHbiii 1 - 103 4 HapaGOTKH, PUMEPHO COOTBETCTBYET HAPABOT-
Ke MEXAY CPeAHMMY pemorTamu sxeprodsoxos 300 MBr, npunstiroit na
OOJNBUIMHCTBE JIEKTPOCTAHLIMI K paBHOM 2 — 2,5 rojjaM 3KcIyaTaimu.

Benencteue Toro, uTo 3ACKTPOABHFATCIIN BROAIIMCH B OKCIUTYaratio
HE ONHOBPEMEHHO, 8 C HHTEPBAIOM 8 — 19 Mec, TO B KaXKJIOM BDEMEHHOM
UHTEpPBAJE, HAUMHAA C CCABMOTO ro/a IKCIUIyATallu K, BXOIIA HE BCsi CO-
BOKYITHOCTb MCCAEAyeMbIX ABUrateneil. B cBU3H C 3TUM JUIH TOUCHHOM
OLIEHKH MOBPEXAAEMOCTH NPHHATO OTHOWeHUe uyncia CBO, umeromnx
HAPYILIEHHE TEPMCTMYHOCTY WM IPOXOAUMOCTH 12 BpeMst Halsoje-
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s I ko seesy unceay Habmojaembix CBO B arom spenichiov innicpsa-
JIC, KOTOPOE ONpecsulocs 10 (hopayiie:

d,
g - 3
h N,AI, (

1€ g, — ylenbHas TOBPEXIAcMOcTs B HHTepsane AT, d, — 1ncio otka-
sapiux CBO B nuTepsate A7y N; — uncno CBO snekiponsuiatchei,
HAXOAALIMXCS 101 [1abmoneHuem B unteppaie AT,
Cpenusst yaeabHas HOBPEXAAEMOCTb O1PEae/sach no popMyic:

n
2.4,
qcp :-”iw’ (32)
D UNAT;

i=l

JAE G, — CPCIHSS) YACALHASE HOBPCKAAEMOCTb, 1 — IUCIIO BPCMCHULIX
WHTEPBAIOB HABMIOACHUS.

Cpemmn YAC/IbHASE NOBPEXKAACMOCEDL, NPUBCACIHHASL K OJHOMY oAy
PKCIayatauny!
T.

cp

qép =4ep Z? ’ (33)

rae TCp — cpeaderonoBast HapaboOTKa JIEKTPoABHTaTENeH 3a Habhoae-
Mblit Tepnoj sKcanyaraumnu, pasHasi 589 4,
[To MecTy 00HAPYKCHUA OTKA3b! PACNIPCACCHB! CICAYIOLHITM 00pa3OM:

CBO poropa, Teuw’ Yucno %
BPAMAIBHBIX Y3IAX -« . . . . . ... ... e .25 694
BIANKAX . . . . o o o e e e e e . 30,6

CKBO cratopa, Teun:

TpYOOK ROIAYXOOXNAAMICHS. . . . . . . . . .. ...
OXJAK/AIOLMY CCTMEN 0B
10 pe3b0OBRIM COCHUHEHMSIM . . . . . . . oo vt oo .
MO BAlKAM . . . . . ...

3aKYHOPKa OXnaxaaioue sersi. . . . .
fiepeTHpaline 1pYOKH 0 PCOPO HECIKOCTH

2
2
I
!
1

_— W O

3
7
2
b
6
5

Bl 0 O N

Ha puc. 19 10cTpoeHbI 1HCTOrPAMMBL YACABHON 1HOBPEAKIACMOCTH
CHBO poropa u CKBO cratopa.

st BOBMOXHOCTH NPHMEHEHHS MaTEMATHYECKOT O allfapata TeOpuu
BEPOSTHOCTEH K MATEMATHMUECKOM C1a1HCTUKY TTPU aHANN3e U NPOriio3n-
posanuy otkaszos B CBO anckTpoasurareseii 11caecoodpa3HO BLIPORHATD
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Puc 19 T'nerorpaMma yaeabHoi MOBPEXKIAEMOCTH H TEOPETHUECKIE hPUBbIE IVIOTHOCTH HOPMA.IbHOTO pachpenesenus ovkazos CBO
s.enrpoasurateaen AB-§000/6000V3:

a — CHBO potopa. 6 — CKBO cratopa




MOTYHUCHHBIW [TO IKCTICPHMCHTAIBHLIM HANHLIM CIATHCTITICCKUN DSl €
TIOMOIBIO TEOPCTHYECKON KPHBOH

o Buay ructoi pamm CHBO potopa u CKBO c1a1opa MOXHO npen-
HOMOXITTL, YTO UMEET MCCTO HOPMAUTLHLIW 3AKOH PACIIPCACTHCHUS Chy-
HAKHOH BETUUI{HBI OTKA30B ITUX COOpOUHBIX eautiitit Jlo peuicHus 3a1au
ANOCTEPHOPHOLO AHATM3A HALCKHOCTH HEOOXOAMMO B HEPRYIO 04CPCib
{IPOBEPUT b IIPH MOMOIM CTATHCTHUECKOIO KPH FEPUST COMAaCHs WM Ipa-
(DHUCCK I COOTBEICTBHE BBIOPAHIIOTO AIIPHOPIIOLO PACTIPEACHCHIS IMITH-
PHUECKOMY PACIIPEACHCHMIO, [IOCTPOCHHOMY M0 JAHHbIM IKCIUIYATALIH-
OHHBIX HCTIbI TAHUH

ﬂ}lﬂ HPOBCPKI THHOTC3bE O HOPMANBHOM pAcHpciaciaCHi BECPOSITHO-
it orkason 8 CHBO poropa n CKBO cratopa netons3yem KpHicpuu
cornacust KonMoroposa. a Takke rpagoasanyruueckum Metoi. [o nan-
DBIM PACUE TOR ONPEAESieM MAKCHMUTLHOE O KJIOHEHHE (PYHKIIHH OTTbIT-
Horo pacnpenenenust orkazop CHBO poTopa ot hynkumy reopetnue-
CKOIO PACHPEACIICHUA

Dn = max an( ym) - r(ylH)L (34)

A TAKKE BEJTHUMHY A, 10 (popmyJe (12)

B nawem cayqae D, = 0,13 npu x 8 uniepsaie 4 — 5; (hpaxTruecKoe
YHCI0 01Ka 308 7 = 30

3aaeMes JOBEPUTEABHON BEPOSITHOCTHIO TOLO, HTO OTKAOHEHWE (yn-
KLIMH ONBITHOTO PacipeaeiieHnst OT TEOPETHIECKOIO OyeT MeHbiie A,
YCIAHOBREHHON JUIA NOBEPUTENBHOM BepositnocTH v fem dopmyay (13)].

Hpuhrvaem v = 0,6, Toraa Uist 10BEPH ICIbHOMK Beposiiniocin v = 0.6
A =10,89

Yenosue 0,78 < 0,89 soiionnseics. J1ast nocipocuns AoRcpuicabhon
001aCTH 1EOPETUUECKOTO PACTIPSACACHUS BLIUKCIISICM
A

T 35
Dn \/E’ (35)

D, = 0,148 HanocuM Ha 1pauK BEPXHIO M HIXKHIOIO TOBCPUTE b-
HbIC 1 paniLb {(pie 20)

Fu)=F )+ Dy, Fr(yy=F(y)-Dy. (36)
Tocipoennag Ha 1padhuke GYHKLUUS OHBLITHOIO PAciipCieietis He

BbIXOOUT 34 NOBEPUTCIbHBIC IPDAHWULI U YCIIOBUE 7\,,, < X:, BbITIOJIHAECTCA

CrcgoBartensHo, THIOTE 31 O HOPMAJTHHOM PACTIPE/IENEHHH BDCMEHH OT-
kazos CHBO potopa npuaumaetcsl BuiuvcssieM 3HaueH st PyHKUHY re-
OPETHYECKO! 0 PACTIPEACHEHSI H HIHOCHM Ha 1HCTolpaMmy (em puc. 19)
OyHKUMSE HOPMATBEHO) O PACHPEACTCHNS OIIPC/ICISIS TCsl ABYMSE lapameT-
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paMu X u 5. CleaoBareasio, st UCCACHAYEMOH COBOKYHHOCTH 31€K1PO-
apuraiesnet pacnpeneaernue orkaszons 8 CHBO poropa noauunsie1cs nop-
MATBHOMY 3dKoHy W3 BelfionHcHHBIX pacyeioB ¥ = 5,577, s= 2,833
DyHKUMS NNIOTHOC TH Bepost THocTv oTKasos 8 CHBO poropa uveet siisg

1 (x -5577)2
S S S L A7
/9 2,833J2-nexp[ 2 28332 } G

AHa10rHYHO HIJIOXCHHOMY Ne1a8M TIPSANONOXCHUE, UTO UMEST MeC-
TO HOPMAaNbHbIH 3aKoH pacrnpeaenenus oikasoB CKBO craropa, u Bui-
NO.IHsIeM TIPOBEPKY MO Kputepuio coriacusa Konmoropona. Fpadukn
dbyrxumit npueenens! Ha puc. 19, 6 1 20, 6 CnenosatenbHo, TUTIOTE3A O
HOpMasibHOM pacnpenenenuu o1kasos 8 CKBO cratopa npunumaercs.
TlapameTpnl pacnpegenenyst pasibl: X = 6,345, 5 = 2,395

s anannza HagexHoct CBO snextpoasurateneii AB-8000/6000Y3
MOIYT ObITh UCHOb30BAHBI TAKXKE BEPOSITHOCTHBIE CCTKU. BepagTHocT-
Hast CETKA JUIS HOPMAbHOTO PACHPEACICHUA BEPOSTHOCTEH IPCACTABIS -
eT coBoit PAMOYI0ALHYIO CETKY, Hi KOTOPOHU Macuiiab suiGpaH Tak, 410
rpathuk QYHKIMHK 3TOTO Pachpeacietiust sissierest npsiMon antiucu s
NPHMEHEHUS BEPOSITHOCTHBIX CCTOK JAEMEHTh! BHIGOPKU HYMEPYIOT B IO~
PANIKE BO3PACTAHMSL

X)S$Xy S X3 .05 X, (38)

IMnupHueckylo (yHKUMIO pacnipeneiieHus F(x) onpenmeisieM 1o
dopmysie (23). Boiuncisem koadduiuent macturada no dopmysie (24).

Jns Bbibopa macurraba 110 OocM opamMHar sagatores £, = 0,001;
Fonae = 0,999.

Torna Yyun = — 3,090; yper = 3,090, Bennunny 5,(F) Bhiuucisem no
dpopmyne:

H

)FV =V,
) = grs0”

(39

rae H — JdHa WKaAbl N0 OCH OPARHAT, MM, ¥y = u (F) — KBaHTHIL HOP
MaJIbHOTO pacmpeieneHNst, O1Be4aoui 3Haucuo F

Tlo 3TUM 3HAYCHUSAM TNPEANONAraeMON HOPMAILHO pacnpeneneHHoil
CAYYAUHON BENNYMHB! X HA BCPOHSTHOCTHOM CETKE JUISE HOPMALHOTO Pac-
NpeAeseHs CTPOUM NPAMYI0, N300paXalontyio rpahmk pactpeiesicHmsi,
WUCIOMb3YA METOA HAUMCHBIIMX KBagpaToB. B ominuue OT BU3yanbHOro
NOCTPOEHMS METOI HAMMEHBLIMX KBANPATOB AAeT Crocod 00BEKTHBHOIO
NOCTPOEHHMSE NPSIMOU IO ONBITIBIM TOUKaM. Mcnonniys »roT Meton 1o
dopmysne (25), cTpouM npsimyio, a 1o dopmynam (26) u (27) onpeacsicm
KO(DPULUEHTDL g 1 1.
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Puc 20 Tpadmku (yHKII ONBITHOTO W TeOPETHYECKOro pacipenesenns oTkazos 8 CBO saektponsurareei AB-8000/6000V3:

g — CHBO poropa, § — CKBO cratopa
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Puc 21 Tpadmyeckas nposepKa COTMACHS IMIHPHIECKOTO pacnpeeieHs 0TKA308 B CBO snexrpoasurareneit AB-8000/6000Y3 ¢
TeOpeTHYECKHM | OMpele/ieHHe X IAPAMeTROB NPH NOMOIIM BeDOATHOCTHLIX CETOK:

a — CHBO poropa, 6 — CKBO craropa




PacueTHas npsamast U IMIMPUUYECKHE T0YKU NPEACT dBICHBE 1 pHe 21
U3z puc. 21 criepyet, 4T0o 3TH IMIINUPUIECKHE TOYKHM MAIO OTKJIOHSHO1CS OT
npopeaeHHO npsiMokt CleloBaTeNIbHO, OMLITHBIC AdHHbIE HE HPOTHRO-
peuat HOPMAJILHOMY pactipeiciictuio orkason CBO sackTponmm arencu
AB-8000/6000Y3. [lapamctpbl 3aKO1IOB PACTIPCAC/ACHUSI ONPCIUCISIEN
CenyiotuM obpasoM.

Y
=27 40
X . (40)
H 1
’ 6,180k, q @l

I CHBO poropa x = 4,5765, s=2,8026 ligs CKBO ciaropa
X = 5,4145, s = 3,1563 W3 umoxcinoio sbie caenyel, wio CHBO po-
Topa anektpoasurateas AB-8000/6000Y3 paccMarpuBaeMoM COBOKYIL-
HOCTH UMEET CPE/IHION YACHbHYIO HOBPEXAAEMOCTL B 1,5 pasa npessima-
to1yo aHanornunyio wiss CKBO cratopa M3 paceMotpens rucrorpamm
CMeAYET, 4TO BPEMA IKCILIYyATallHy INCKTPOABHIATEAEU 20 BOSHHKHOBE-
Hust HanbGoamiiero uucna otkados CHBO poropa cocrasaser
(4 — 5)103 4, ans CKBO cratopa (5 — 7) 103 4, 4To cOOTBE1CTRYET MEpH -
Oy OKCIUIYATAlUMH INEKTPOABUrATENIEH COOTREICTBEHHO 6- 8 u
8 — 12 net. B 3101 nHepuou Leaccoodpas3io fipu peMontax oopaini b 0co-
H0€ BHAMAHMC Ha COCTONHUC HAMMCHCC HUICKHBIX MICMCH 1O 1 cOopon
Hpix eamuul CKBO cratopa: pe3bOOBBIX COCHMHEHHUM, OXIHKAANOIIHMX
CErMEHTOB M UX THAPABAMYCCKHX COCAHHEHUR, KOLIEKTOPOB

B cBs31 C pe3KO yRENMUMBAIOLIEHCS NOBPEXAAEMOCTLIO BO3AYXOOXIa-
JUTENEH W TOCTHXEHMSE NPEAEIILHOL 0 COCTOS ML TOCTE HAPaDOTKH, pan-
HOM 6 103 4, 1X 11e1€CO06PA3HO 3aAMEHSITh PE3SPBHBLIMU

BeneactBue nocrosiHHOK Bhicokou nospexnaemoc i CHBO potopa,
BbIZBAHHOM B OCHOBHOM 00PAa3OBAHMEM TEUEH B PAfHANLHBLIX Yy3iax
(69,4 %), uenecoodbpasHo nocice Hapaboiku, pasioun (0,4 — 0,5)10% u,
BBINOAHSATb KOHTPOJIbHYIO NONTSXKKY racK C TMAPABIAYECKUMY UCTbITa-
HUSIMM, a rtocne HapaboTku (0,8 — 1,0)103 4 3aMeHsTh pe3nHOBbIC YILIOT-
HSTIOILME TIPOKJIaAKKH HOBBIMY

B npouecce KanuTalbHOTO PEMOHTA MEKTPOABUIATCIACH LICACCO06-
Pa3HO BHIFIOJHATH MEPONPUATHA, 00ECTIEUMBAIOUINE NOBLILICHHE HAEXK-
Hoctt CKBO craropa 1 CHBO potopa, nanoxeHHbie HUXE.

TlonyyeHHBIC TEOPETUHECKHE 32KOHB! PACNPENENCHUs 1 UX IMITMPH-
YecKHUe NapameTpsl aI0T BO3MOXHOCTb OTIPE/IENTD BEPOSITHOC b MAKCH~
ManpHOTO  KonuuectBa nospexienuit CBO  anekrponsuraienei
AB-8000/6000¥ 3 8 npouecce axkcrtyarauun. Otkasst CHBO potopa u
CKBO craropa B npouecce 3KCIUIYATALUUKU pacipeieneHbt No HOpMaib-
HOMY 33aKOHY.
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3.9. HAREXXHOCTb 3JIEKTPOABUTATENEW,
KAK CUCTEMbI, COCTOSILLIEA U3 HECKOJIbKUX
SNEMEHTOB

Mon nabmocines naxoinncp N anekipoasmiatesci (216 Hack1po
JBHIATEICH, YCTAHOBJICHHbIX Ha 3ileplobaokax moulHoctbio 300 MBi
TIC B nepuon axcrnyatauun o1 7 o 14 aer). Tlpu atom Gu0 NPpUHATO,
YTO OTKA3 SACKTPOABHIATE/ — JTO aBAPHHHBLI WK BLIHYXIICIHHBIH C10
OCT2HOB, & TAKXE PEMOHT, HHPOBOAMMBIM paHee IIAHUPYEMOro CpOKa
Mpeanosaranocs, YTo HACKTPOUBATATCIN IKCIUTYATHPOBAIUCEH 1B HEHPC-
DPHIBHOM PEXUMe PABoTb HA MPEiebHbIX MAPAMETPax

Hpu ananmae HAZEKHOCTH INEKTPOABHI ATENCH IIPHHSLI bl CACAYIOHLAC
nonyiueHus To10ku coBuIThit (0TKA3OR) JUIS MCCACAYEMBIX MICKTPO/IBH
TLICHER SIPUIST B OPIMTAPTBIMM, O6C3 NOCACUHCT BUH, IPOCICHITTAMU (1Y~
ACCOHOBCKUMU), cTaumMoHapHLIMKU CTalMOHAPHOCTH [H0TOKA XAPAKTCPH -
3YETCSH TEM, YTO HA JNIOOOM BPEMEHHOM MHTEPBAIC BEPOSTHOCTL HOsBIE-
HUS 0TKA3a 3aBUCHT TOJILKO O JUIMTENBHOCTH HHTCPBA/IA (TPOMCKYTKA)
CBOMCTBO OPAMHAPHOC 1M 0IHAYAET, YTO NOSAICHUE BYX 1 Hoaee cOBLI
THH 3a MAJTBIA IIPOMEXYTOK BPEMEHH NTPAKTHUECKH HCBO3IMOXEH

[lorok 0TK4308 HazbiBacTCs NOTOKOM BE3 HOCCACTBITH, €CIH IS [IPO-
M3BOJIbHO BbiOPAHHbIX HECOBNAAAIOWIMX HH TEPBAIOB BPCMCIHH HHCHO OT-
KA308 B OAHOM H3 HUX HC JABUCHT OI MHCHA 01KA30B, HOSILBHOWMNXCS B
APYHHX HIepwiax ”y;lCCOIIOHCKMII IOTOK ()(_)Jldll:lL‘!‘ CranionapHo
C1bIO, OPAHBAPHOCIBIO K OICYTCTBHEM NOCACACTBHH

MOUINYECKHY GHLUTHS TPOLIECCE PANIMYHBIX BUIOB OTKA30B CBHACICIIb-
CTBYET O TOM, UTO ¢ 60ABLION IOCTOBEPHOCTHIO MOXHO CIAC AT b [TPEATIO-
JIOKCHUC O UX HE3ABUCUMOCTH Kaxablit aekTpoaBMIalcit paccunThiBa-
€TCH KaK CUCTEMA, COCTOSIIASA 13 11 IMICMEHTORB {yUoB) 0OMOTKH ClaTopa,
NOAIUITHUKOB, POTOPA, CUCICMbI OXAXKACHUS W BEUITHIISILHK 1 AP

[Tpu 310M OTK43 OAHO1 0 M3 3JIEMEHTOB (YIIOB) MOXCI ITPHBCCIH K OT-
KJHOUCHHIO CHCTCMbE JACK TPOABHI aTC/sE. PPactciast cXCMa HAACKHOCITH
1puBeacHa ta puc 22

Bejienacinue To10, 110 MICKIPOABUTATCIIL COXpatsict paboiociiocod-
HOCTb HPH MCIPABHOCTH TOJIBKO BCEX €TO y3/0B, BCPOs i HOCTbL OC301Ka3-
HOH pa()o Thl ACKIPOLUBHIATENS ONPEACIISEICS 1TO BHIPAKCHHIO

n
P=I1er, (42)
1

rac P, — BEPOATHOCIb Gcsorkasion ]’121601 bl (-0 Y3114 JIEKTPOABHIATCIIS
Ins [IPOBEPKH TUIOTC3bl O BOIMOXKXHOCTY NPUMEHCHUS IKCIOHCHI T~

AJIBHOrO pacrnpefencHust npu onpeiac 1ieHHl BCPOSITHOCTH OTKA34 pac-

CMarpyBacMbiX 2AEKTPOABUTATENIEU M BbIYKCACHITN CT1 O IIAPAMETPOB NpK-
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‘ 1 !’*‘ “[wzo»l’ ﬂ] Puc 22 Capykiypoast cXeMA 1 1exRno

CIH NEeKIpoOABHI ATEIEH

MCHBCICH {pd(b(mtuutﬂ FHUYCCRUM MC IO C IICTOM R 30BATTHCM BCPOSTETTOCT
HBIX CETOK W KpuTepnu cornacust baptiel ra

BepoatHOCTHANA ceTKa V1S IKCMOHEHIMATBbHOI O PACTIPERCCHUS MMe-
€1 apaMoyroasuyio dopmy Maciitab ceTky BeIOMpPASTCst TakuM 0bpa-
30M, 4TO0B! rpaduk PYHKIMH ITOTO PACHPEACACHNA BLLT NPSIMONTMHEH-
ReiM JIas 37010 Ha och abCUMCC HAHOCHTCSE PABHOMCPIAS [11Kana, a no
OCH OpAMHAT OTKIbIBaeTest hynxuns F(y)=1—¢ =)

Koadduunenr maciuraba k, i ocu abcusce onpegeaserea no op-
Mmyne (24)

Hnn BuiDopa macwtaba 0O OCM  OPAMHAT 3a43I0TCSt 3HAYERNs
Frnax = 0,999 u F,,, = 0 Torma y,,,, = 0, Yyee = 6,908, a sennnna s(f7)
puiMUChaeTe o hopmyne

H

F = e
S0 = So0s

(43)

rae H — juimna iwkanst no ocv opauHat, MM, e = In (1 F), F— smnn-
prucckas QyHKius pacupeacicHust

3arem CTPOSIT HPAMOAMHEHHYIO 3aBMCHMOC! b MC10AOM HAMMCHLIIMY
KBAAPATOB DKCHEPHMEHTATLHBIE U PACUETHBIC AJHHBIC U IPOBEPKIL
COMIACHA SMITUPUUECKOIO pacnpedeNieHnst OTKA30B MICK1POJIBIE ATCHS
Tina JABAA-215/39-12-6 ¢ TeOpeTHYECKMM IKCTIOHEHUMANLHBIM Pac-
npeacacHueM npuBeacHs Ha puc 23. Tak KaK HaHECCHHbIE IMIUpue-
CKHe TOUKH HC3HAYMICABIO OTKIIOHSIIOTCS OT NPOBCACHHOU NPSIMOY. TO
FKCMICPUMEHTANLIIBIE JaHIbIE [0 OTKd3dM wiekipoasiiareicy ABJAA
215/39-12-16 ue npoTHBOpCYAT SKCNOHEHIIHANLHOMY PACAPCACACHUIO
Hng aHanuTUUeCcKoi NPpOBepKY COOTBETCTBUS IKCNEPUMEHTAIbHBIX AaH-
HbIX 3KCNOHEHUMAILHOMY PACMPEACTICHUIO UCNOAb3yeTcsi Haubonee
MOUIHBHA 1O CPABHEHMIO C APYTUMHU, KpuTepui bapinerrta Jig storo ne
GOXOANMO BLIUCANTB CTATHCTHKY'

!
{ 1
2ritn] T 1+ <1 Y Inx,
r r 1=
;SR N S5 SIS (44)
L+(r+1)/6r
IE X, — CyyanHoe 3Hadene, obo3Havatoiiee HapaboTKy Ha OTKAg, 1 —
1

4MCI0 OTKA30B, 1, = 3 1,
I
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Hpu nonyiie HHM 3KCHOHEHUHATBLHOS O PACTIPEACACHUS (TdIUCTHKA B,
Hneet puctipeteneriiie ¢ ¢ (0 1) crenensistn csobosnt Kpose 1o10,
HMCCT MECTO UBYCIOPOHHHI KPHTEPTTH xz B cosisit ¢ 1EM, Y10 KpHIEpHHU
Bapisierta 0bAag4e1 MOILHOCTBIO, HEOOXOANMON JUIS CIATMCTHUECKOTD
N patiuciis upts BLIBoPKe, coacpxanien He MeHee 2{) OTKa30B, UCTTO-
JAb3oBaiiney NALHEDIC Ho Of Kd3dM MMCKIPOABHINICHS RSP
AB-8000/6000Y 3 ¢ yncnosm otkazos 10 25 [To dopmyne (44) spruncaser-
1 CTATUCTUKA st aneKrpousutares AB-8000/6000Y3 Bys = 17,387

Hasnee npUBOASTCH KPUFMUCCKUE IHAYCHESL /U HBYCTOPOHHETO KPH-
TEPUA 7 g 74 = l3,848,xg‘05‘ 5y = 36,415

O1ciona Lnenyer, 4o kpurepuu baprreria ne nporuBopet r upeuio-
JIOKEHHUIO O TOM, 4TO HapabOoTKa Ha OTKA3 NOAUUHACTCH IKCHOHEHUHAS b-
HOMY pactipenesieHnio Takum o6patom, pacnpesenenue Bpemenn Ge30t-
KasHou paborbi DOMUHHSEICH IKCHOHEHLIABHOMY 3AKOHY

ToucyHbIC OUEHKH TOKA 321CACH HANCKHOCTH 110 IKCIAYATANUOHHBIM
JIAHHBIM ORPEAESIOT CHeAYIOWHM 00paiom

(PyHKHHMS 1UI0THOCTH BEPOSTHOCTH — 10 (opmyie {7), TouguHas
OLEHKA UK HapaMerpa A — no gopmyne (8)

Tlapamerp 1OTOKAd 0O1K430B 3ACKTpOABUTATENEH OlpPeUCasieics 110
thopmyne

n
A=22,, (45)
=1

£ae A, — fIdPAMETP HHOTOKA OTKA30B 1-FO Y314

—
S) ]43 §
100}
80t
6at
40t
Puc 23 1 padmueckas upo- 20
BepKa corjacus 3M““p“"‘e‘ "
CKOro pacnpenesensssi or- x N N
Ka308 NEKTPOABHTATEIEN 0 6 0 1 14 1
JBJIA-215/39- 12-16 ¢ 1e0- 2040 80 100 120 140 fgx
PCTHYECKHM  DKCHONENHMA- S =
JAbUBIM pac“peﬂeﬂeﬂ“eM
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Tadbnnua |

[MapameTp NOTOKa OTKA308 Beposit-
Cpen- HOCTB
NOBpeXx- HAS Hd- | Be3oTKas~
Mout- BAX~ nos- AEHH nos- nos- a- -
Hanw;} tosaue Tun 31 wocts, | Npodou {w}me noB- pexc- cumew?bx pex- pe;— GgTKa gg:blp ;o
MEXaHM3MA KB | ooMoT- | el | pex- | omenue | Ton | menne | e | g0 nep- | nepsoro
Kzocg: " kncra- ;1:;1)"2 Ur;(:#]'_ ACHUS H OCJ::(”’ 318 | soro | oikazap
Topa P vk ?16;1}1{;4}:1_ vanop | LET0M oTKa 3 ﬂC[{)(;};lH
[TuraTenpHbii -
SMEKTPOHACOC AB-3000/6000Y3 8000 10,04651(0.02326 - 0,03488) 0,2326 — 0.33725] 2.9652 | 0.,7137
Hupky 19UHOHHBIH ) BTy _ _ _ - .
EKTPOHACOC OBOA-215/39-12-16{1000/500{0,01744 0,03488 0,0058 |0,05812(17,2058| 0.9433 )
BycrepHbIit nuTaTe b - < .
MW HACOC AP-500 500 |0.02713 — 0 00387(0,16667 — 0,003876 O.ZOISJJ 4,9615{ 0.8175
KotaeHcaTHbl REIH - — — S
>MEKTPOHACOC BA-12-41-4 500 |0,04264 0,0038761 0,29070 0.33722} 29656 | 0.7138
Hacoc ciaunba apeHaxa AB-113-4M 250 |0,02907 - [ - 0.2674 - ~ (0.296471 3,3727 | 0 7434
Hacac perynuposaring A-112-4 200 10,06122 0,0068{ - 10,5238 - —  lo.59182) 16898 | 0.5533
TypOMuHbI
Hacoc nyckosoro A-112-4 200 10,07792] - | 0,0129 | 0,2987 - — 10.389611{ 25667 | 0.6773
3KEKTOPa I
[lapoBas MeabHMUA CIIM3-20-49-60 2000 1 0.1705 | 0,01 16 | 0,0348 10.03101} 0.01938 {0,0465110,3138813,18593| 0 7306
A %_
Menbrunbiit JIA30-13-50-4 550 10,124030 — | 0.0038 {0,32946( 0.01163 } 0.0155 | 0.4845 } 2,0640 | 0 6160
BEHTHIIATOP
5;:;””’”‘"’ FOPIHETO | A30-12-55-8 2506 (001163 - ~ 101395 - —  0.15113] 6.6168 | 0.6397
Jsimococ HOA30-19-10-12 1700 [0,01744 — ~ 0,08140 - 00116310 11047 9.0530 ] 0.8934
Jvreesou senTiastop | JA30-15-69-8/10 800/40010,01744 0,008 -~ 0320 - - 0.343241 29134 ] 07095




Hance paccunTuizmoics caCyvionine noxaxicny
BCPOstTHOCT b Be 301 K 3HoH paboTbLA0 NEPBEI 0 01K 32 10 hoprtyae (9),
cpe st HupaboTKa 0 ICPBOI O OTKA3,

]

Ty= .. (46)
A

Oripenesnn 3xcrepuMeHTanbHO NO Gopmyne (8) HapaMeiIp k, MOKHO
pAcCHuIaThL BCPOSTHOCTL 0C30TKAHOH [32160 bl 4O ICPBOLO OTKA 34, Cpei-
HI0I0 HapaBOTKY /10 FIEPBOIO OTKA A U T.11

JList NpoBEPKU JOCTATOUHOCTM PACCMATPUBACMOTO 00beMa Habole-
HUKW Hal HCCACAYEMbIMU IACKTPOABITATEAAM BHINOHHSIOTCS OTIOTHH -
1enbHble pacyetbl. [lpogomxkurensitacrs Habmogenuin [™ Ut OLIEHKH
CPEIHHX NOKA3ATENCH HANEKHOCTH fo, BHIMHCAAIOT 1O dopmy e (29).

Tax xe kax 1 panece (B § 3.8) npeanonaraem, 4To 1HOTOK OTKA30B NPo-
crepunit, u oupenenseM 3Havenue 7 npu OTHOCHIEILHOHW OIMDKE & U
OJHOCTOPOHHEN HOBEPUTEABHOIT BepostHocTy B. TpiHunaen

*
R H

5= 121~ 0.
1

O1oCcT1OpoH NS JOBCPHICLHASH BEpOsi THOCTh {3 Uit OICHKH 1T0Ka 31~
TeSe U HAACKHOCTN HpruiuMac test pastoit 0,80, 1ota y = 29. s jannibix
anexTpoasuratens JA30-13-50-4 npogomxurensiocts 7= 2,494 (oaa.
Tonyyennoe 3HaueHHue OXPYFIsicicst A0 LHEAOIO YUCAA, PARHOTO 3.

Torna dakinveckast cpeiissi NPOAOLKNTIEALHOCTL HaboacHui 3a
SACKTPOABUIATENSIMH OTIPCACHSIC ICS 110 BbIPAXCHMIO:

N
. TS T
Ty 2= 0TS e v 1>
7=}

M3 n3noxkennoro cacayct, 1o BeposTHOCTL 62301 Xa3HON paboTh A0
NEPBOIO OTKA3a MOLIHSIX BbICOKOBONLTHBIX 2ACKTPOABHIATCNCH JIEKT-
pOCTaHUMH MOAYMHCHE 3KCTIOHSHUHATBHOMY 3aKOHY, 410 HPOBEPCHO NO
KPUTEPHIO cortackst baptieTrra u ¢ rnoMolilbio BEPOsSiTHOCTHBIX CETOK

AHann3 norassiBact (1a6s. 1), 410 OKCIUIYAaTUIHOHNHAS HAACKHOCTH
OTAEbHBIX THIIOB MICKIpOABHUTareNiei HU3Kast ¥ He obecliedHBacr yCcTof -
YHBOH PabOTH! IHCPIOOAOKOB.

C UeibIO OBBHLICHHST HACKHOCTH CYUIECTBYIOUICIO 11apKa IEKTPO-~
ABUTarTeAen HeoOXOMMO BHEAPHUTH P MEPONIPHSITHK, B 10M HHCHE U3~
JIOXEBHHBIX HUXE

Hpu npoekTHPOBANY ¥ M3TOTOBICHMH HOBBIX DIEK TPOABHI aTENCH Le-
JiecoobpazHo 00ecncuuTh NMPEEMCTBEHHOCTE KOHCIPYKLIMY C YHETOM BHE-
CEHUST COBPEMEHHBIX KOHCTPYK THBHBIX 11 1IP0I PECCHBHBIX TEXHOAOTHYIEC-
CKUX PEIICHHH B T¢ YIIbI, KOTOPLIC HMEIOT HAMMCHBIHYIO HANCKHOCTh
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FANABA HETBEPTASA

NporHoanpoBaHne Cpoka CRyXOb!
U MJIaHUPOBaHUe 3aMeHbl
y3/7108 3neKrpogsurarenen
1 N30n9unn o6MOTOK

4.1. NPOTHO3NPOBAHUE CPOKA CRYXEb! U30519LMn
OBMOTOK CTATOPOB 3NIEKTPOABUIATEJIEN

[MporHo3upoBasyie (poka cayXkObi KOPHYCHOM H30ASUMH OOMOTOK
CTATOPOB SIB/ISETCSI BAXHBIM BONPOCOM [UIsl IKCIUlyaTalty B 37oi cBsian
MpeacTasaseT OONbUIOH HHTEPEC NMPOrHO3UPOBAHUAE CHUNXCHUSL YPOBHSA
OPOOMBHBIX HAMPSLKCHUM B TPOLIECCE IKCTULyaTALMIKA [UIS TTTAHUPOBAHUSL
1epeMOTOK OOMOFOK € 3AMCHOH KOPIYCHOM u3oasiuny J1 1 310ro neo®
XOAMMO ONPEAETINTS FIEPHOJ, B KOHIIE KOTOPOTO YPOBEHB IIPODHBHbIX Ha
NpstKeH K Hanbonee “cnaduix” 2EMEHTOR OOMOTKH NPUOAMINTCA K UC
fIbITATENBHOMY HATIPSIKE HUIO

Ecnu nepeMoTka ByA€T BINOTHEHA NOKE 21010 LPOKA 10 BOIMOXID)
npoboOK OTAEAbHBLIX ICMEHTOB OOMOTKHM B IIPOUECCE IKCTAYaTALMH
[Inanupopanue NepeMoTOK ¢ NEPUOAOM MEHBIUHM, YeM (PAKTHYECKHH
pecypc KOpHyChou 1 30astiiii 00MOTKH, IHATHTC/ILHO } X3/HHAC T CTOMMO
CTHBIC XAPAKTEPUCTUKUA PEMOHTOMPHI OAHOCTH CYIICCTBYIOIICIO [apKd
anekrpoasuratesic CTOUMOCLTH NOJHONM DEPEMOTKH 0OMOTKY CTATOPd €
3AMCHOM KOPITYy CHOU U30JISILIHKA CLOMIMEPHMA CO LTOHMOC FHI0 HOBOTO C1a
TOPA ACKIPOLBUL ATENIRN, A B OTACNBHBIX LIYHASIX M TIPEBBILLIAET €€

BHOBb M3roTOBACHHBIC OBMOTKH CTATOPOB BHICOKOBOILTIRIX JICKT
PONBHFATENEU UMEIOT 3HAYMTEABHBIA 3dNdAC IMEKTPUUECKON HPOUHOCTH
M30AA1HHM NO OTHOWEHUIO K UCTIBITATCABHOMY H HOMUHAIBIOMY Hanpst
KeHulo CHMXXECHHUC SNIEKTPHYCCKOH HPOMHOLTH HIOMIUNY B 1tpoueLce
IKCIAYATAUMN TPOUCXOANT BCJIGACTBUE HATPEBA W TCMIIEPATyPHbIX A
GOpMALIHT  AUHAMMUCLKMY BOJIEUCTBUN H BUOPALIMOHHOIO (TapeHust
N30A51MN
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DACKIPHULCRAST IPOUHOLTH KOPIYCHOM W 3OMSIIIMH 1G] BOJICUCTBHEM
W 3JI0KE HHBIX BBIUIC JKCIUEY ATAHMOHHBIX (PAKTOPOB MORCT OblIb OHIpeae
JICHA vpasHeHueM | 7]

Uup - U()npe bt A7)

e U”P — HAHPSEKCHHE ﬂ|)060$1 1ocae BO3ACHCTBI IR IUNNATAHIHOHHbIX
([)dk TOPOB  BLEIBIHHBIX 1CTUVIOBLIMH M MCXAHHUCCKHMIT HATPY3KaMy
Upypy — HalipspkeHue 11pobost ouIe YKIAIKK 0OMOTKIE B CTa10p & — KO
3:1)(imumm, XAPAKTEPHUIYIOWMU CKOPOCTb YMCHBUICHI TIPOOHBHOTO
ILUPSLKCHSE U OHPCACISTIOINME MHICHCHBHOLTL  JKCTIYATALHOHHBIX
BOJACHCIBUH Ha KOPUYCHYIO H3ONSIUHIO, { — BPEMSst IKCIINYATALLIK

Tpeinardemast Me1011Ka ONTUMU3ALUNH MAAHKPOBAHHS CPOKOB 3aMEH bl
U305 1Y Ba3UPYETCs HA UCNIONL3OBAHMH BEPOSITHOCMHO CTATUCTHYCLKHX
merofon C 3101 UENbIO NPOBEICHS! AKCTIEPUMEHTITBHBIC HCCACTOBAHUS Ha
YeTbIpEX 0OMOTKAX ABYX TPEeX(ha3HBIX 1BY XCKOPOCTHBIX ACHHXPOHHBIX JNEK
TpoaBMralcicH BCPTHKaabHoro ucnonuenust tunna IBIJL 215/39 12 16,
[P = 1000/500 xBr U— 6 kB, n=500/375 mu ' (cm § 3 5)], koropbie
HCTIONB3VIOTCS B KAUCLTBE NIPHBOAA HHPKYJISSLIMOHHBIX HACOCOB 3HEPTO
6s0Ka Motwocisio 300 MBq

Tpy oTCyTC rBMU NAHHBIX 11O HPOOUBIBIM HATIPSIKCHHSM BHOBB H310
TOBACHHOU M YIOXKEHHOH B (1a10P OOMOTKH MCIIONb30BAHBI PE3YALTATHI
HMCNbITAHUM KATYIUEK 3dBOACKOTO u3rorosiieHus 1o panubiM (8] 3to
BO3MOXHO B CBSI3M C HACHTUYHOCTBIO KOHCTPYKLIMKU M TEXHOIO! MU U3r0
TOBACHUSI OOMOTKM, OJIMHAKOBOM! TOMILMHbE U3ONALUNH, PEXKUMOB KOMITd
YHIMPOBAHUS ¥ METOAMKH NPOBEUCHUS UCHIBITAITHY

KoadduuueHT b B hopMye (54) onpeaesieH NO PeyibTaraM BbiON
HEHHbIX BBICOKOBONBIHBIX UCILITAHMI NO creayouien Metoauke K Mo-
MEHTY HPORBEACHHS IKCHEPUMEHTA KAXAbIN M3 ) 1eKTpoasuralenen No 1 u
2 HAXOAWIUCH B IKCIIAYATALHE HHOUIC MOHTARA 12 5ieT 1 5 vee Pesyibta
Thl UCOBITAHHM HPHBEACHBI HUXE

DnekTpotupHi diess

Neo f Ne 2
ITpoGusnoe 1 inpsKenue (cpuatee) sB 33 34 416
CpenHee KBAAPATH HOE OTKIOHEHHE
HPOOUBHOLO HanpstkeHust kB 345 334
Hapabotka cyMmapsst | 73934 72960
Hpabotka cpeancrojosast 1 5957 5879
Harpyska cpeanctonosas % 103 5 955
Ko spdpunmcing b 095 10 > 093 0 5
flpor HO3HpYEMBIH CPOK LY XOBE
KOPIIYCHOU M30 1ty 1 (Jrer) 126215 (21 2) 130688 (22 23)

Cpentiee 1pobusnoe HAUIPSAKCHHE PE3CPBIBIX KATYUIEK 10CTi€ H3r0
Tomaenus wyntuwn Uy, 67,5 kB 8] uist oackiponsurarenst No |
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nocie 12,41 roga akcnayataunu M 73934 4 Hapatorki U = 3334 kB
{cm. § 3.5).

[Moncrasnsas nojyueHuble 3HadeHust B Jopmyny (47), onpejacisieM ko-
sutment b s anexpoasurarens Ne 1. 33,34 = 67 5e~ P 793,

OTRYIA

tp cp

e~ 673934 =1 4939259
Jlorapudpmupyem obe yacrit paseHcrsa
— 6 73934 = in 0,4939259,

_ 0705369

=095 10-5
73934 9

ChenoBatenbho, ypasHenue (47) s anexrpousuralesst Ne 1 imeet
BU:
Unp ep = Unnp ep 0,95 10%¢ (48)
ILs anexrponsuratens Ne 2
34,16 = 67,5¢ — 572960,
oTKyna
e~ 572960 = 0,506074.
Jlorapud)MupyeM obe HacTi paBeHCTBA:
— 572960 = In 0,506074;

_ 0681072

=093-10~
72960
Ypawnenue (47) nast anexrpoasirarens No 2 umeeT BuiL
Unp.ep = Unipep @ 09310 >, (49)

Pacnipeneneniue npoGuBHeIX HANMPSKEHME KOPITYCHOH H30SLIMM 06-
MOTOK CTaTopoB BEICOKOBOJIBTHBIX 3MEKTPONBUIATEsIeH B [IPOLIECCE DKCII-
Jlyatanyu HORYMHEHO HopMaibHoMmy 3axkony. [1roTiocts HopMalbHOIO
pacripeierennst B o0liieM BHE:

f(x)——r xp{ (X?_ d)zJ‘ (50)

B¢ d — MaTeMaTHYEeCcKOoe OXMWIAHKME, © — CPEAHEE KBAApPATHHHOE
OTKJIOHEHMUE.
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Jnst ynexrponsntarens Ne |

-3334)"
exXpl— (- 3"-:1)- (51

N ]
A 34521 2 3452

Mas ekiponsurarens Ne 2

. 2
T (52)
3342 | 23342
HeobXonvumo onpeacsiiTh BPeMst, B TeUCHIEC KOTOPOIO HPAKIHUYECKH
HEBO3IMOXKCH HPOOOW HYU 0AHOIG 3aeMeHTa oOMoTKH. M3 |6] 1is Hopma-
JIBHOTO PACTIPEACIICHHMST BEPOSITHOCTH 1010, YTO X UMCCT 3HAYCHNE, JIPpY-
Ha/exaliee nntepsany o, B}

Pla<x<p)= (D[&g) — (I){g —i{ }, (53)

G

rne P(x)= EL J’e ¢/ x — dryrkuus Jannaca
b

}J,}\JICC UCITONB 3YCM HPABHAO TPCX CUIM, KOTOPOC COCTIOHT B 1OM, 110
eCM CHYUANHAs BEIMMUNA PACHPCHEHEHA 110 IOPAMUILHOMY 3aKOHY, 10
BEPOSTHOCTD 1010, 410 a0COMOTHOC 3HAYECHHE £C OTKIONCHIS OT MATCMa-
TUYECKOTO OXUOAHKS FIPEBLICHT CPEAHCE KBAAPATHUHOC OTKJIOHEHHC,
pasta 0,0027. CaenoBarcansiio, B 310M CIYYAe BEPOSITHOCT, TO10, UTO OT-
KJIOHEHHE N0 a0CcoMOTHo#i BenntHe OYACT MEHbIUES YTPOCHHOTO CpeiHe-
rO KBAAPATHUIIONO O1KAOHEeHHs pasita 0,9973. Ucxonst n3 npubnuia ne-
BO3MOXHOCTH MAIOBEPOATHBIX COBLITULT CUMIACM, H10 LIPOBOUM B 310M
CIly4ae NPAKTHYECKH HEBO3MOXEH.

MpeanonaracM, 110 B (POHCCCE BKCTUTYATALMI CPCIHCE KBAAPAT It -
HOE OTKIIOHEHHE POOHBHLIX HANPSOKCHII 0GMOTKK Clalopa oclaelcs
MIOCTOSIHHBIM & = CONst. BenuunHy o NPUHIMACM PaBHOH HCULIIAICAb-
HOMY HaIpsKEHHIO TIEPCMCHHOTO TOKA TSl IACKTPOLBHT ATCHACH HAlIPSI-
xenueM 6 kB. B cootnercrun ¢ {3] U, = o = 10 kB.

Torna

d=a+t 3o; (54)
B=d+ 3o. (55)
Jina ostexrponpuraicns Ne {1, d = 10+ 10,35 = 20,35;

B = 20,35+ 10,35 = 30,70.
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- 1
“x)
a)
3o = 10,35 | 3o = 14,35
¢ xLliﬁzanrLgcrllLJl V-m'm
0 12 4 s 18 20 22 24 26 28 .
2035 ’ “ o Unpv kB
()
)
l 30 = 10,02 | 3o = 10.02
304
¢ 10 lﬁl’;glfl’gl;ﬁlfﬂ [Z; V4 34221]0
’ 000 “ 2 Unp,KB

Puc. 24. Hopmanbiibte kpishie (Kpusbie [aycea) mioTioctn pacipeneiens npobus-
HEIX HANpPKennit 0GMOTOK cTaTopos 3nexTponsurarenei Thna 3BAA-215/39-12- 16:

a— snextponswratens Ne | nocne Hapabotki 126215 11, § — 1ek TpOABUTATES L Ne 2
roce Hapaborku 130688 u
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Ansoanexrponswrarens Ne 2 o = {0 + 10,02 = 20,07,
$=20,02 + 10,02 = 30,04.

Craenoparensto, Npu BEPOATHOCTH, pasroit 0,9973, ui y onHoro aie-
MeHTa OOMOTKM JJICKTPOABHIATENS HPOOHBHBIC HANPSKCHUS HE OyayT
ke 10kB npn Uy, o, =20,35kB i anexrpoasuratens Ne 1 u
Uip.cp = 20.02 kB nng anexrpousuratens Ne 2. Pesyabratsi pacuctos
NPUBCACHBI Ha puc. 24, a, 6.

Onpenenyns BpeMs 1, IPH KOTOPOM CPEAHEe NPOBHBHOC HANPAXKEHHE
cuuanres no 20,35 kB:

kst aneKTponpuraresist Ne 1:

20,35 = 67,5¢°09540 31, o-0951051 = () 30148 14.

[Tponorapudmupyem 06e 4acTu HOAYHCHHOIO YPABHEHHS 1 Oripeae-
AWM BpeMst 1

In 0,3014814 = ~ 0,95 - 10~ 1.

HapadoTtka j10 3ametibt M3051HHA:

== 126215,36 u.

3riast, UTO CPeUHCTOAoBas Hapabotka anekrpopsurareas Ne 1 pasHa
S957 4 oupenenscM BPEMS IKCHAYATAUMM A0 3AMEH bl H30MAUHH, pABHOE
21.2 vona,

15181 eKTpoaBrrarens No 2:

20,02 = 67,5¢7093:1051. x-0.93-10 °1 = ( 2965925;

—0,93- 10 5= 1n0,2965925;

p= 123397 30688 84 4.
093-10-5

Bpemst no samenn waomsuny 130688/5879 = 22,23 roaa.

Pacuersl, BbmoaHEHNBIC IO NPCAIATAEMOH METORMKE, COTHACYIOTCS €
NPAKTHKON  JKCIAYaTaltMK - INeKTPOABUraTeneil  paccMarpyuBaeMbix
THIOB.

Wexost 13 BBULICHBIOXEHHOIO, CACAYET, YTO IPUMEHEHKE BEPOSATHO-
CTHO- CTATUCTUMECKMX METOJOB AACT BOSMOXHOCTL NPOTHOZUPOBATH 3a-
JNaHHBIA YPOBCHDL HAACKHOCTH KOPITYCHOW M30/5ILIMKM MOUIHBIX BHICOKO-
BOJILTHBLIX JEKTPONBUIATCIICH NPHBOAA OTBETCTBENHBIX MEXAHU3MOB
IHEProbAOKOB.
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Nipeanoxennsis Me104 1POITHOIUPOBAHMS CPOKA € 1yXBhl KOPIIyC-
HON M30R81M1 ODMDIOK CTATOPOB BLICOKOBOJLIHBIX MICKIPOABHIATE-
ACi 3ACKTPOCTAHUHI C MCHOAb3GBAHHCM UEHEBOIO IKCIICPHMEH T4 3HA
YUTEAHHO MOBBIUAET HAJEKHOC b 3KCIIyA Al U VAYYLHAET CTOHMO-
CTHBIE XapaKTEePUCTHKH PEMOHTOHPHUIOIHOCIU 3IIEKTPOABUI ATEieH
TMnanuposaiime CPOKOB 11EPEMOTOK OBMOTOK CTATOPOB € 3aMEHOH kOp
NIYCHON M3ONSILIMH MOXHO BbIIOANNTL € MCHONB30BAHUCM paspabotali-
HOM METOAUKU.

J11st BO3MOXHOCTH NPOIHO3HPOBA U CPOKA CAYKOLI KOPIIYCHOM 130~
JISSUMHM 3ACKTPOABHI ATENCH APYI UX THITOB HPHBOAA OTBCICT BCHHLIX MEXA-
HU3MOB MOILHbIX DHEPreTHUeCKMX BJ10KOB HeOOX0AMMO HYTeM NPoBeRc-
HUA IKCTNIEPHMEHTa onpeacan s Koadhduuvenr b

C uenbio YReMIeHUs pecypca OOMOTKH 10 3aMeHbl H30ISILHU HEOO-
XOZMMO CHU3NUTL YPOBEHE 3KCIYATANMOHHBLIX HArpy30K Ha M30AILUIO
ODMOTKHM HYTeM YMEHLIICHUST BOSACHCTBMS Hd HEe TCPMOMEXaHIIUeCKHX
thaxTopoB

4.2. NNAHUPOBAHUE CPOKOB 3AMEHBI OBMOTOK
CTATOPOB SNEKTPOABUIATENEW C YHETOM
W3HOCOBbLIX OTKA30B

Hns orenkit cpoKoB 3aMeH bl H30AAURH 0OMOTKI CraTopa HCOOXOoHM~
MO OIIpeaACuTb cpoK ee Cﬁy)Kﬁbl, T € KalCHAADHYIO HPOJO/IKHTECABHOCTL
JKCruryatauuu 10 HaCcTyIuieHus NPEACIbHOI O COCTOSHIA HOH Hnpeacib
HbIM 6)’}IEM MOHUMATDL TAKOC 1EXHITMECKOE COCTORHUE W30AUNN, NTPU KO-
TOPOM €€ AANBHEALIAst IKCILIyaTaLig DKOHOMMYECKH Helenccoobpasta

Kputepuem 3KOHOMHUECKOH HEUCACCOOOPA3HOCTH JaTbHEHILCH K-
CIutyataguu 2JICK I POABHI ATCTICH O MBCICTBCHITLIX MEXATTH 3IMOB SIBISCTCS
PE3KOEC YBCANUYCHUC MHTCHCUBHOCTYU 3KCILIY &1aHNOHHBLIX OTKA30B 00-
MOTKH CTaTOpa BCACACTBUC CTapCHMs €€ H30NA UMM EC)]H B paccMaTpy-
BaeMblit nepuoa sKcnnyatalMid OQHOTHIIHAIX FACKTPONABII QTEACH HH~
TEHCUBHOCTD OTKA30B OCTACTCH MOCTOAHHOU, TO M3 I3TOIO CJACAYET, HIo
CTapeHHe U30MHLHNMY elle He CKa3biBaeics, I € B YKA3dHHbBIH NEPUO NPO-
UCXOIUT HOPMAJIbHAY JKCIUTyaralust anekrpoasuiartetert 1locrostcrso
BHTCHCHUBHOCTU O1KAa303 B OllpeﬂCJICHHblM NPOMEXKYTOK BPEMCHI CBHAC-
TEABCTBYET O TOM, HTO OTKa3bl O()MOTKH cratopa NnoaAYHHCHDI IKCHOHCH -
BHuaIpHOMY 3aKoiy. C HAYATOM POCTA MHTEHCHBHOCTH OTKA30B 3aKAH M-
BACTCs 11EPUOA CAYHAUHBIX OTKA30B OOMOTKM CTATOPa M HAYUHALRTCH Hie-
PHOA M3HOCOBLIX OTKA308. [1pu epexojie K IToMy NeprHoy HEODXOAHUMO
3aMEHSTH N300 OOMOTKMN

Jlist aHan3a HaeX HOCTY OBMOTOK CTAIOPOB B3AThI AaHHbie GO IKC-
TUIYAaTALHOHHAIX OTKa3ax 24 CHHXPOHHLIX JleKTpoaBUrareneil Tuna
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% 40 50 80 100 120 wo A0 180 poo 220 5= 20x

Puc. 25. Onpenenenne BpeMeRN NEPEXoa OT NeproJa HOPMATLHON IKCIUTYATAINE K NEPHOLY HIHOCOBLIX OTKA30B ofmoTKM cTaropa
%  anextponsuraress CIM3-20-49-60



CIIM3-20-49-60 (P = 2000 xBt, U= 6 kB, n = 100 mux — ), npumens-
€MbIX B KA4eCTBE NPUBO/A LIAPOBLIX MEJbHHMH KOTJIOArPeraroB TefUIOBbIX
3NEKTPOCTaHUMiA, paboTalolnx Ha TBepAOM Toruiuee. [lanee Henoin3o-
BIMCh METOIbI TEOPHH BEPOATHOCTEH M MAaTeMaTH4eCKOi CTaTHCTHKH,
H3INOXEHHbIE Bhillie DKCMEPUMEHTAILHBIE TOYKH IOCTPOEHB! N0 AdH-
HBIM  3KCIUTYaTAlMOHHKIX HabmofeHnii M HRPOBEAEHHHIX pacyeToB
(puc 25). U3 pucyHKa BHAHO, 4TO TOUKH OT x; = 0,1667 1o x,3 = 7,9167
aexar Onu3ko x nonoroft mnpaMoll, a Towku oT xyy = 8,0833 no
X2z = 9,5833 — K npsmoii, uMelonieit 3HaYMTENBHO Gonbiuii yron Ha-
KJIOHA K FTOPU3OHTATbHOM OocH. TakuM o6pa3oM, MOXKHO TIPEINONOXHTS,
YTO AEpBast IPSAMast XapaKTepH3yeT MEePHOI HOPMATILHOHN 3KCIUIyaTaluH,
a BTopast — MepPHOJ1 HACTYIUICHMS H3HOCOBHIX OTKA30B 0OMOTKHM CTaropa.

ChnepnoBatenbHO, JUIA ONpeneacHys BPEMEHH 3aMEHBI M30JsiHK 00-
MOTKH HEOOXOIMMO MOCTPOHTE JIBE TIpIMbIE, OIHA U3 KOTOPBIX AOMKHA
OBITH PACTIONOXEHA OT Xy JI0 X33, @ APYTast — OT X34110 Xg [1pH 3TOM HaHO-
CHMBIE TOUKM HOJDKHBI OTKJIOHATHCH OT NIPSIMBIX KaK MOXHO MeHbiie Hc-
NoJIb3yeM MeTOll HAUMEHbBIHX KBa/IpaToOB, COIMACHO KOTOPOMY M0 aH-
HBIM TOuKaM (7, v,) 1o popmyne (25) cTpoHM NPAMYIO

3HayeHus g 1 r seluMcisgeM no dopmynamv (26) n (27)

Jnst iepruoia HOpMaibHOM 3KCIyaTaLud

n
Zu, = 1851,672, v e u = 80,5075,

1=l

n
v, =639,9619, T.e. v = 27,8244
=1

Ilpu sTom

n
D (u, ~u)? = 49447677,

1=l

n
> (v, - V)(y, ~ ) = 24063,041

1=]
TakuM 06pazoM, Wist AAHHOIO NepHO/a

24063041

= 2HooNal 6:
9= aargrr . 4866

r=278244 - 0,4866 80,5075 = — 11,3505
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ydeHCHMQ NPSMON 151 NEPUOLAA HOPMAUIBHOW JKLILTYA1daLUMY uMeel
BH

v — 048664 11 3505

JL1y 100CT Ba REFTHUCICHU I BEJTHYMH ¢ ¥ F COOTBEIC EBYIOUINX TIEpHOLY
W3HOCOBBIN OTKA30B, TPHHAMACM HOBYIO CHCICMY KOOPTHHAT C HYNCBOU
TOUKOH 110 0cu v — +75 v o ock « — + 160 st narioro neprona

"
Zu, =61.6,1e u=1232,

¢ f
"
Z‘, 148,5385 Te v =29 7077
I

Hpu s1oMm

n
Z(u/ —ua)’ =578 5387

I
n
D0, W w)y= 13130104
I

Takum ()6])(] IOM SHAUEHHUA g W 1 LTSt TIEPUO/Id M3HOCOBBIX 0TKA308

g = 131300005 o605

5785387
29,7077 — 2,2695 12,32 = 1,7475

y[)dBHCllHC HPSIMOW U1 TICPHOMd H3HOCOBBIX OTkd430B B HOBOM CHCTC-
MC KOOPDTHHAT HMCET BUI

y=2.2695u + | 7475 (56)

Tepenocunt vpasdentie (50) B C1apylo CHCISMV Koopadiar rae oHo
NPUHNMAET BUN

v 2,26954  286,3725 (57)

Jist noctpoenns NpAMbLIX [0 ypaRHEHsIM (56) u (57) onpenensieM
3NAUCHMSE v W 1/ B JIBYX ToUKax Haxoumm 1pahnieckn ¥ aHaiTUYEeCKH
TOYKY tIepecCueHust ITMX npstMbIx  [LIst aHUIMIHUECKOIO PELICHUS CO-
CTABJSICM CHLICMY YpaBHEHHK

v = 0,480606u — 11,3505

9i



v=2,20695u - 286,3725
pupasHusacm npaBLic ydact i ypasieiu (56) 1 (57)

0,4866u — 11,3505 = 2,2695u — 286,3725

2750220 -
Orciopa u = ~——— = 154,2554
1,7829
OnpepnensteM BPeMsa MEPEX0Aa OT 11CPUOLA HOPMANBHOU JKCILAYATALHI
K MEPUOLY H3HOCOBBIX 01K 308!

)
x= 1_54L5_5i =77} rona.
20

N3 pucynka BHANRO, HTO HAHECCHHBIC IMITUPHICCKHC TOYKH Malo ol-
KJOHAKTCA OT HPOBEACHHOM IPAMOI 151 ICPUOUA] HOPMILILHOH IKCILY-
atauuu. TakuM 00pa3oM, OIbITHBIE JAHHbBIE HC [IPOTHBOPEHAT NIPCNTOI0-
SKEHUIO, 4TO OTKA3bl OOMOTKH CTATOPA B HEPUOA HOPMATBHOM SKCILAyata-
MM pachpeneneHbl 0 IKCROHCHUHATBHOMY 3aKOHY.

Hast snexrponsurareieit tmna CIAM3-20-49-60 paccMmatpHBaeMou
COBOKYITHOCTH 1IEPHOI HIHOCOBLIX OTKA30B OOMOIKHM CI1alopa HACTYIACT
uepes 7,71 rona rocne Havana okcrayaratuu. B 510t neproa MHTEHCHB-
HOCTb OTKa30B 00OMOTKH C1aTOPa 110 IKCIUTYATALMOHHBIM JAHHBIM YBEJtH-
uuBaetcs B 4,66 pasza. C uesibio obecneueHMst SKCTIYarallHOHHON HALEX -
HOCTH paboth! anek rpoapurareeit CAAM3-20-49-60 uenecoobpasno ye-
pe3 8 neT 3KCIulyaTaluu BbIOJHWTL TIOAHYIO TIEPEMOIKY ODMOTKH
CTATOPA C 3AMEHOM HM30JISILIMA.

Takum 06pazoM MOXHO CeNath Cieayine BbiBoabl OTKa3bl 0OMO1-
KM cTaropa aekrponsul atens tna CJIM3-20-49-60 B nepyoj Hopmaib-
HOM KCIUTYaTalHH HONUHHEHb! KCIIOHECHIMATILHOMY 34KOHY.

TlpuMeHeHuUe TpenaracMoro MeTona UIAHUPOBAHHS CPOKOB nepe-
MOTKH ODMOTOK CTaTOPOB € 3aMCHON M30MSILMH NTOBLIHACT HANEXKHOCTh
paboThl BLICOKOBOIGTHAIX JJIEKTPOABUFATENIed IPHBOIA OTBCTCTBEHHBIX
MEeXaHu3MOB. Mcriosib30Balne BEpOSTHOCTHO-C1a FUMCTHYECKUX MC1010B
JIAET BO3MOXHOCTb 1IP0I HOZUPOBATb 3aNAHHBIH YPOBEHbL HANCXKHOCTH
M30/I91HH BLICOKOBOJBTHBIX JIEKTPOABUraTeseil.

Crenyer 1aKke OTMETHTD, YTO [UIA YBEAUUCHHS pecypca 0OMOTKH 10
3aMEHbI HEODXORMMO CHMKATh YPOBEHb IKCIUIYaTallMOHHBIX HAT PY30K Ha
M30JIALHMIO MYTCM YMEHBIUCHHS BO3AEHCTBMSt HA HEe TEPMOMEXaHMUE-
cKUX haxTopoB. CHU3UThL TCMTIEPATYPY OOMOTKH CTATOPa MOXHO IIpUME-
HEHHMEM MATHHTHBIX TA30BbIX KINHBEB CTATOPA, 2 NOBLICHTL AUHAMMYE-
CKYIO YCTOWUMBOCTb — D0JIEE XKECTKHUM KPETUICHHUEM.
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4.3. NNMAHUPOBAHME CPOKOB 3AMEHbI OBMOTOK
CTATOPOB 3JIEKTPOOABUIATENENA, PABOTABLLINX
B AHOPMAJIbHbIX PEXKUMAX

B npouccee akeruyaraitn MOWHBIX BEICOKOBONBI LY JJICKIPOLBI-
raresied nabmopacrest 11X pabora B aHOPMAUILHBIX pexHMax. oiogas-
HOIO H }1]3)"(()2”!{()10 K; HCCHMMCTPHUYHOLO BKJNTOYCHUSE ) ICKTPOABH-
raresneu uJip.

AHOPMATLIBIE PEX MBI PAOO 1Bl KPATKOBPEMEHHDBE, 10K KAK MIEKTPO-
ABUIAICAD, KAK HPABUIO, OIRIIONACICS ACHCIBHEM PCICHHOW 3RIHTLI.
OnHako B 2107 fiepHoi B 0OMOTKE CTATOP NPOTCKAIOT TOKH, 3HaUWIENb-
HO NPCBBIAIONIIE HE TONBKO HOMHHANBHbBIE, HO M TYCKOBBIC 3HAUCHUS
D14 TOKH CONPOBORAIOECS CYILECTBEHHBIMI JICKIPOINTHAMUICCKIMU
YCUNMsIMI, KOTOPhIE GOJIbLIE BCETO CKA3bIBAIOI1CS Ha JJODOBLIX Hac 151X 00-
MOTKH CTaropa

B 3aBHCUMOCTH OT NPHISION KOHCIPYKILHIT KPErichvsg 0OMOTKH
JICK I POAHHAMMUYECKUC YCHIIHSL BLIZBIBAIOT JIC(popMaltiio, cymeticime
BHTKOB, 06[)2]'3OBaHHC IPCUIMH 1 MECTHDIX JIC(I)GKI()B H30JsIUMH Hecmor-
P HA KPaTKOBPEMCHHOCTDL aeict BUSt, TAKUE SIBJICHIST 1TPHBOAAT K HEO0~
PATUMBIM [IPOLIECCAM B M3QJISHLIMOHHOM KOHCIPYKIUIH, CHHXAIOULHM
1POBMBHBIC HALIPSXCHNS O1AENbHBIX €€ INEMEH10B

Chuxerine ]]])06”11[1(”‘0 HANIPSKCH WS OTJICIILITLEX JNCMCHT10B H 06-
MOTKH B UCJAOM JUBHCHI Of €C TCXHUUYCCKOIO COCIOSIHSI TCMIICPATYPb!
OOMOTKH, HATHUMSA CBSA3YIOUIErO BEIICCTBA B H3OAS MM (Ul MUKUICHT-
HOM KOMUAYHAMPOBAHHON M30MSIUUHU), HAUIOKCHHSI HiHYPOBBIX Oaria-
XKeu u ap.

BesienctBie 1epMOMEXaHUYCCKHUX U XMMHUECKHX 1TPOLICCCOB KOJHYIC-
CTBO CBSI3YIOLICTO B M3OJISHIMH YMEHBILACTCs. Ona C1aHoBHTCH Cyxon U
XPYIKOA, 101 /1a paboTa 2/1€KTPOABUTaTENst B AHOPMAIILHBIX PEXUMAX MO~
KET NPUBECTH K PE3KOMY CHUXKCHHIO DIEKTPUUCCKOH fIPOMHOCTH Asie-
MEeHTOB 06MOTKH. Ecau 310 cmxenue 6yact Hike pabonet o HapsKe-
HUA, 10 LIPOU3OIHICT NPODOKH M3OILMHK TP paDOTC SHCKTPOABUTATEIISL

N3onsimst ¢ HOABIINM CONEP)KAHMEM CBI3YIONICI O DOJICE JIACTHUHA U
JY4LIC BLIACPXKHBACT HICKTPOAHHAMUUECKHE yCluivs. Ha naaciuytocts
W30JBILUKY BAKSCT TAKXKC ICMNcpatypa OGMOFKH, 14K KdK € HOBBIIICHHEM
TCMIIEPATYPbI CBSA3YIOUICIO DHUIYM Pa3MsIIYactest.

ABTOPOM HUCCIICROBAHBI 3HAUCHHST NIPOOHBHBLIX HALIPSKCITHH OOMOTOK
CTAropoB MEKTPOABUIATCIACH HanpsbkeHHeM 6 KB B npouccee juienb-
HOM 3KCIuyatauiu 3a 3TOr HCPHOM ACKIPOARKIAICAN e paborany B
AHOPMANBHBIX pexXUMax B pesysibrate ueeneioBaliiti ye1anosaceo, 4o
3HAYCHUS DPOOHBHbBIX HANPIKCHUI B KATYHIKAX PACHPC/ICACHB 110 HOP-
M&IbHOMY 3aKOHY.
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JLAst BMarioc TMKY TCXHIFICCKOTO COCTOSHTUSE M TIPOTHO 3MPOBAHHSE Ha-
OEXHOCTU ICKTpoABHIAIeley NOChe PAbOIbl B dHOPMUILHBIX PEXUMAN
MpPeaCIaBAscT HHICPEC AHWE3 PACTIPEACACHHS JHAUCHHU A HPOOUBHLIX
HaIPAKEHWU.

DKcnepuMEHTanbHAs YacTh paboTel ObUIA BLINOJHEHA HAa 0OMOTKe
Tpex(PazHoTO ACHHXPOHHOTO BNEK FPOABHTATEHS BEPIHKANLHOIO HCHoA-
nenmst Tuia AB-113-4M (P= 250 «Br, U = 6 xB, 1 = 1480 s — 1), e
TIO/Ib3YEMOTO B KAUCCIRE TPUBOAR HACOCA CHUBY APCHAKA JHEPI00,10KA
MowiHocTho 300 MBr. O6MoTKa craTopa ABYXCI0iiHASI 1 131 0TOBACHA H3
KECTKUX Katyiiek M3oagnng Kaiyuwiek HEHPePpLIBHAS, MUKANCH THAs,
KOMDAYHAMPOBAHHA

flockonbky npH AeMoHTaXe 0OMOTKA MOXET AeOPMUPOBATLECS, Ha
pylias LeAOQCTHOCTh H30ASHHOHHOH KOHCTPYKIIHK € 0DPa30oBaHMEM
MUKDOTPEHUAH, 1 LIOMOB M APYI X NECKTON, HCHBITAIS HPOBOMIIHCh
40 ce aeMottraska Tpi takon sMeroke OIROKIE B PC3YALEALIC JKCHCPIE-
MEH1a MCKITIOUAOTCS

Ha kaxiayio katyuiky B OraeibHOCTH HOJABAIOCH HOBLIICHHOE Hi
OPSKEHHE [epeMeHIOI0 10Ka yacto1oit 50 it o1iocH1c/hHO Koprycd
[IPY OCTANBHAIX 34 3eMACHHLIX Tlepei HCMblIaHHI M MEXKATVILICHIIbE H
MEKTIOJIIOCHDIE COCAMICHISE BbUTH Pas3v 30MPOBAtLI 1t paciiasibl Ha-
NPSDKCHUC Ha KAXYIO Kaf YIIKY MOAABUIOCEH TUEIBHO OT HYICROLO 31aNe
HIS JI0 HIPOBHBHOTO CO CKOPOCT HIO, 0OECHCUHBUCHIEH BOMOXHOCTH 01~
cueta no U3MepUICHbLHbIM HIPHOOpaM.

IKenepumeHt tpooaiics Ha 60 KaTylikax 0OMOTKH CTaTOPa IMCKT
POIBUIATEN M, KOTOPLI HAXOMAKICS B AKCAnyaTaniu {2 1et, nocse apyx-
dhasnoro K3 B o6MOTKe cTaiopa 1 nipy paboTe 101 HATPYIKOU.

T1o pannbIM JKCIICPUMEHTA TOCTPOCHA THCTOI PaMMA HEPOOHBIIBIX HA-
NPSHKCHUH ODOMOTKU CTATOpA HIEKTPONBUIareas, NpciAciaRneHHast Ha
puc 26 Ha ocn abuiice 01moKeHbl YaCTHUHLIC HHICPBXILE 3HAUCHWH
NPOOHBIBIX HANPSLKCHIN, 2 HX BLICOTbE PABHSE ICTOLIM COOTBCICIBVIO
UIMX POONBIIBIX HATIPSHKEHUH,

Tpu karyurki MMeIHU poduploe HanpsokeHue mcetee | kB. eiue rpu
Katylwkn — o1 11 5o 14 kB, ocranbnnie — suigie 28 kB Fean s aannon
CAYHAE BBITOMHMI L PEMOHT € 3AMEHOH TIPOOHTLIX KATYIICK, 10 B 0OMOTKe
OCTAIyTCsl elle TpH, KOTOPbLIe B AATBHEHMUICM NPUEBEIYT K aBapHHHOMY
11poB0oI0 OGMOTKH ClaTopa

TakuM 00pasom, B IACKIPOABHIATENSIX TIPHUBONA OTBETCTBCHHDBIX MEXA-
HU3MOB, HMEIOUMX OCTaTOuHbIE AchopManiy NTODOBBIX HACTCH KalylHEK
WK cTepkHell 00MOTKK cTatopa. Nnocie Padorst B &aHOPMANBIBIX POKH-
Max UeJIECOODPA3HO BLIMOMHSTH MTOJIHYIO NCPEMOTKY 0OMOTKH C 3aMClION
monsim Kpome 1010, e¢ HCoOXOIUMO B0 b TAXE . CCY OOMOTKA
BBUIEPKAIA BLICOKOBOALTHLIC WCIIBITAIIMS, TaK KAK ODICALHLIC ¢C wic-
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Pic 26 FuCIospasiMa, CODMEIeIHAR € KPHBOH HOPMAILION HIOTHOCTH BEPOATHO-

CTH POMIBALIX HAUPSKENNE KOPIYCHOH H30M08HH OGMOTRH CTATOPA J.0eKTPOIBHIA-
rena AB-113-4M

MCHEBE (KA YUK LI CTEPAKHN) OYLY T HMC I 3HAUH ICIBLII0 BONICe HM 3KoC
HPOOUBHOC HAMTPSDKCHUE

HpH aUuibHCHIICH IKCIAYATALIMH TAKOTO JJIEKTPOJLBHIATCS BCEACT
BHC CHUXKCHHS JICKIPHYCCKOH NIPOYHOCTH 110/1 ACHC TBUCM COBOKYITHO-
C1H (BAKTOPOB IKCIVTYATAUHOHHOTO Xapakiepa poH 30HAeT Mpobou 1U3o-
JSIUMU H aBapUitHbIM OCTAHOB OTRETCTBEHHOIO AMexaHilma. HacTHyHyIo
NCPEeMOTKY ODMOTKHM C1aTOpa LeNeCcoo0pa3HO BLITONHS IH TOALKO B TOM
CYUAC, CCITHM YPOBCHD H3OSIHIT OCTABIICHCST YAC FH LOBOTHHO BLICOKHI

T10 POPME 1 HCEOTPAMMBI MOXITO TIPCHIONORLT b, 110 OCHOBHOEC YHUIO
1potoen (90 %) paciipencacio no HOpPManbLHOMY 3aK0HY, 1.6 uMewmee-
€8 CTATHCIMUCCKOER PACNPEALACHUE MOKET Obl1b BLIPOBHEHO 1COPETHYC-
CROI KPHBOI 1 OYHKIEIEH, 1O 1HOCTL KOTOPOH OHCLIRACTCH YPABHCHK-
en (10)

K3 puCyIKa CAgiy e, B0 ICCTh SHAUCH UK HPODURHOTO HANPsKeinsl
(10 % aBiue1o Yne,1a) e ABASIOTCS CMEHTAMM 1 CHEPAILHON COBOKYII-
HOCIY (MACCHBA). PACHIPCACICHHON 1O HOPMAIBHOMY 3UKOHY.

B pesynbrare BH3yaILiHOI0 OCMOIPa Katyliek, polbuBlble Haupske-
HUSE KOTOPDLIX HE BXO/SIT B MACCHB, BBISABACHDBI UX 3HAUMTE/bHAsT Hedop-
Manus ¢ 1000BOH Hac 11 OOMOTKH H MeCTO 11p000s Ha Bbixose M3 nasa. B
PEYALTATE OCTATOMHOM Jchopaaiiii OOMOTKH CTaTopa B HOBOBBIX Hac-
ISIX B H3OASITH PO OHUI HeaODar HMLIC TIPOTICCCHE, CHOCOBCTRVIONHE
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PE3KOMY (CKaUKOOOPA 3HOMY) CHIDKEHMIO MPODUBHBIX HANPSLACHIN STHX
KaTyllUex.

T'lo JaHHBIM MCHIBITAHNH KATYLICK, HE MMEIOLLMX AchopMatint (Baph-
aMOHHOTO Psina HPOOUBHBIX HATIPSIKEHUH ), HCOOXOAMMO [IPOBEPHTD I H-
NOTE3Y O TOM, UTO CAYHAWHOE 3HAUeHHe NPOSHBHOIO HANPSIKEHUs B 00-
MOTKaX CTATOPOB INCKTpoABUraiesnen 6 KB noadHHsIeTCs HOPMUTBHOMY
33KOHY.

B cBA3u ¢ Tem, YTO UUCAO HAOMONEHHIT CAyYalHOIO 3HAYEHMST T1PO-
OMBHBIX Hanpspkelui coctasisieT 54, Mposepka CoLnacksl pacnpenenc-
HUSI OTIBITHBIX 3HAYEHHM € TCOPETHUECKHM PACTIPEACCHUEM BHITIONHSICT-
€A 110 KpUTepuio coltacus w? Kputepuii w? 6oee MOLIHbIN, YeM KpHUTE-
puit x2 u Konmoropora, HO €ro HpUMeHEHHE CBSIZAHO € BHNOAHEHUEM
MHOXECTBA BbIYUCIMTENLHBIX OnepaLyit. Pactct 1o KpUTepHio w? BLost-
HAIOT B CAEAYIOIEi M0Ce08are HOCTH. Betumc tsie rest sHasctine Q7

Q2 —-~H—2Z— I~!n F(x )+Ll f%ﬁv)lnu f{x )l (58)
IE

mex, (j=1,2,..,n)— pc3ym>TaT HA0MONSHWY, HMEIOIIMH J-U HOMED B
BAPUALIMOHHOM PSULY x| < Xy < X, Flx)) — suauenme (hynxinn Teope-
THYECKOI O PACHIPC/ICHCHHSE npn Jnmxcmm APIYMEIT1A, PABIOM X,
OugeHKa napamMeTpoB HOPMAILHOI O paciipeiesieiist, BbINOIICHHAS O

JAHHBIM 2KCIIEPHMEHTA, PaBHa COOTBCTCTBEHHO'

n
me(x‘ + jA) = 38,7778,
/—O

n

Py Zn1j+l(>c, + JA-¥)? = 49437
7=0

o aKcHepUMEHTANBHBIM TAHHBIM BBITIO THSIIOTCS HEOOXOMHMblE pac-
ueThl M onpeaehscics (3:

Q2= -52-2—(-27,127075) = 0,25415 = 0,25.

Haxonum 3naucHue QyHKLMM o, COOTBEICTBYIOHICC BLIHC.ICHHOMY
3HaYeHUI0 (O}, KOTOpasi NpeacTaBpasieT coOoK (MYHKLMIO PacTIpene/ieHUs
pemunHbt Q2 o = 0,025. 3azacM yposeHb 3HauMMoctH o = 0,2 Ecun

a < (1 — a), To runoresa npuHUMacrest
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B nannom anyuae 0,025 < 0,8 CacaoBateasHo, 1HI01€3a O COINACHU
ONBITHOTO pacripeacae st NPOOHBHBIX HAMPSLKCHHH ¢ HOPMATbHBIM
PACHPC/IC/ICHHCM PHIHTUMACICSI

Taxuu 0bpasom, B yiek1posiiaicisx 6 kB, paborasuiux 5 alopva-
JILHBIX PEXKHUMaX, HPOOHBHBIC HATIPSHKEHUS Ka1y LIEK 0OMOIOK C1aTOpOB,
He UMEIOLIHMX OCTATOUHBIX 1BOPMALIHHI, PACTIPCUL TCHDBI HO HOPMAALHO-
My 3akoHy M3 dusmycckoro atwinsa craeayet, 4ro HopMaILHOC paciipe-
JejleHHe 3HAYCHHMH NPODUBHBIX HAMPSDKEHMH BOIMOXKHO 1IPH OIHHAKO-
BOM HHIEHCHUBHOCTH BO 3EUCTBUST 3KCIUTYATauHOHHBLIX (JAKIOPOB Ha BCe
OJLHOTHITHbIE 31IeMEHTBl OOMOTKH

OJHOTHNHBIE JICMCHTBI ODMOTKH KATylleK CO 3HAUUTebHbIMU le-
hopMaunsIMHi M M3MEHEHHEM [IEPBOHATATBHOW TEOMETPHYECKOH (POPMBbI
HMCIOT 3HAMHTCABIIO OOICS HUKHC HPOOHBHBIC HAIPSDRCIHISE 1T HE pac-
TIPEAENCHBI 110 HOPMAIBHOMY 3akoHY. Cpesitice npodHBHOC HallPsIKeHHe
JedopMupoBaiibix Katyiek (9,25 kB) & 4,19 pasa ke, ueM npoous-
HOE HanpsbkeHue HelepopMUpoBaHHBIX Katyitiek (38,78 kB)

C Lenblo NOBBLULCHMST IKCHAYATAIHMOHHOH HMICKIOCTI MIEKTPOABH
raTeaen O1BETCIBEHHBIX MCXaHM3MOB MOUIHBIX J1HCPI OOJIOKOB, JUISL KOTO~
PhIX XapaKT1CPHbI OCTAIOUHLIC JIChOPMALIMHT JIODOBBIX YacTCH KalyiLek
OOMOTKH CTA ropa nocsie padotbl B AHOPMANBHbIX PCKMMAX, LEACCO0DpPa3-
HO BBIOJIHATH HOJHYIO NMCPCMOTKY OOMOTKH CTaTOPa € 3aMEHON W30 -
101K 6C 3 TPOBCHCTHS BLICOROBOJALTHBIX HCHDI T

IKCIUIYALANHSL, HAIPHMED, JICKIPOBUIALCIST HPUBO/IL O1BCICIBCH-
HOFO MeXaH13Ma ¢ JIchOPMHPOBAHHbIMH TODOBBIMIT TACTINMH 3HAUUTEND-
HO CHUXAET HAICKHOCTL IHEPTOBNOKA, TAK KAK 1PH HOBPCXIICHIM JICK
TPOABUTATCIS OYJICT OCIAHOBACH OJIMH KOPHYC KO LK, MOIHOCTH O210Ka
chusurest Bianoe CpokH 3aMCIHbE JIEKTPOABHIALCI MOTYT KOPPCKTHPO-
BATLCS B 3ABUCHMOCTH OT MCCTA CLO YCTAHOBKL, BPCMCHIT OKCILAYA LALLM,
HATHYHSE WIH OTCYTCTRHSL PeicpBa

B cayyac iprMCHCHMS B KAUCCTRC HPUBOJOB MCXAINMOB € Pa -
HOM CTENEHBIO HAZEKHOCTH OMHOTHITHBIX JCK I POUBHIAICACH, MMCIO
11X Ae(OPMALLTIO JTIOBOBBIX YAC Tefl, OHH MOTY1 HCPCCLABISIILEY € OTBCT-
CTBEHHOTO MEXAHU3MA Hd HCOTBCTCTRCHIIbC TIptt J1oM omKint OuiTs
NPOBEAEHH! BLICOKOBOJALIHLIC HCHBITAHMSE DIICKTPOJIBHI A 1C)HT HPHBOJLA
HEOTBETCTBCHHBIX MEXAHITIMOB ¢ JIeHOPMHPORATHBIME JODOBBIMH HAC-
TIMU IIPH UOJIOXKHICIBHBIY PEIYILIATAX BLICOKOBOILIHBIX NCHBITAHWH
MOTy1 6bI1h OCTABJIEHD! B IKCIUIyaTallii

OKOHYATENBIBIM BLIOOP 1HPY PasAHUILIX BapHATIaX Jloaxen OuiL
CAEIAH HA OCHOBE TEXTTHKO- JKOHOMIUCCKOI 0 3HMLIH K1 C YUCTOM CTOHMO-
CTH MEpeMOTKH 1 OLCHKI yuIicpha B ciiyyac agapitinoro octaiona. Bo
BPEMSI KAMUTABHbBIX PCMOHTOB H TICPCMOTOK OBMOTOK C1a10OPOB 1{EACCO-
06PA3HO YKCCIOUAT b KPCILICHHS OOMOIKH C1ATOPA € IEIBIO HUBLHUCHHS
AMHAMMMCCKON YCTOMHHBOCHH OOMOTOK.
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4.4. NNAHUPOBAHUE CPOKA 3AMEHB] U30JILUNN
OBMOTOK POTOPOB CMHXPOHHbIX
ANEKTPOABUIATENEN

Anst nostyteing nokasatelied HaleKHOC T 0OMO 10K POTOPOR CHLIXPO-
HHbIX  3newtponsuraresed  1una  CAM3-20-49-60  ucnosnn3osatibl
[N, R, Tl-tanst, (Tpussis 80 BHUMAHNC, TTO 01K 3bl 0OMOTKH poTOpa
UMEIOT MPUMEPHO OJLHHAKOBYIO HaCTOTY, MOXKHO NPUMECHHTH 3KCTIOHEH~
UMALHBU 3aKOH pactipeaenens oTkaszos B cBsisu ¢ rem, uro B paceMat-
prBacMbIi IEPUO/L IKCILIYATAHM HA BCEX JMEK I POABHI ATEAX BbITOIHE-
Hbl pabo1bl, CBSI3AHHLIE C TIONHON 3aMCHO{T NOJTIOCOB H PEKOHC FPYKIMEH
MEXTTONOCHBIX COC/IHHEHIHH POTopa, B aHAU3 BKJIHOUCH b OTKA 36l OOMO-~
TOK POTOPOB, NPOUCHICHIUE N0 BBINOIHCHUS 3AMCHBI M30A8HHMU D10
CNECNAHO MO CACAYIOIHM 00CTOATENbC TBAN

[Moanast 3aMeHa W30JILIN HOMIOCOB M PEKOHCTPYKLUS MCKITORIOC-
HBIX COEAVMHCHMI HC TOJBKO DOTHOCTHIO BOCCTAHABANBaAcl paboiocro-
COBHOCIb OOMOTKM, HO W ABAACICS KAUCCTBEHHO HOBBIM 14TI0M B PO~
LleCCe IKCTUIyaTaliuM ITUX SNMEKTPOUBHIATENCH, TAK KAK TTPHMEHCHIHE HO-

Sy | F,
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Puc 27 TFpagmveckan npoBepKka cornachs sMBHPHYCCKOTO pacnipeleieins ¢ reope-
THYECKHM  OTKA30M OOGMOTKH pot1opa CHUHXPOHHOIO 37EKTPOABMIATEAs THlIA
CIiM13-20-49-60
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BLIX JMCKIPONZOASHHIHOHHLIX MATCPHAIOB 1f COBPCMCHHOW 1EXHOJIOTMH
SHAMNICIIHHO yayuinact 1 noBbINMIACT HAHEXKHOCTH IKCTUTIYaTalHn obMo-
10K, 1 ¢ 0OMOIKA IIMECT APYINWE, Oonee COBCPINCHHLIC M BLICOKUE NOKd-
AT/ HaICKHOCTH ﬂposepka COLJIACHST SIMITNPHYICCKOIO pacnipeaeie-
HiS C TECOPETHUCCKHM BhiIOJIHEHA aHANOFM IHO 11 UIOACHTHOMY BbHIC

IKCHEPUMEHTATBHBIC TOUKH 1T0CTpocHBI Ha puc 27. M3 pucyHka BUI-
HO, w10 nepsbic 11 To4eK Aexar B 06nacTn, GAHIKOM K IPSIMOK, & OCHIe-
AYIOUHE TOYKM — TaK XC HPSMOM, HO HMEIOUIEH 3HAUHTCIILHO DOnbIIUH
YIOJl HAKJIOHA K FOPH30HaibHow ock V3 5T0ro MOXKHO HPENNON0XKHUTD,
Y10 [epBagd MpsMasi Xapak repusyeT 1eproji HOPMAILHOM BKCIUIyalalluy,
a B1OPasi — LIePUOA HACTYIACHKWS U3HOCOBLIX OTKa308 0DMOTKY poTopa.
CrenoBareibHO, HEOOXOAUMMO NOCTPOHTb ABC IIPSIMDbIE. OTHA W3 KOTOPBIX
pacnojtoxena ot xy = 0,1667 no xyy = 7,6667, a npytas --orx = 7,75 %
Dosapine. D1H NPAMbIC HEOBXOMMMO IPOBCCTH TdK, YTOObI HAHECCHHBIE
TOUKHY OTKIOHSHIMCH OT HKUX KaK MOXHO MeHblie B kauectse 0ObeKTUR-
1010 cr1ocoba UCTON S 3YCM METOA HAUMEHBILUIX KBAAPATOB, HITOXCHHBIH
Bbille

Ha ocHOBaHMM BBUIOMHEHHbLIX PACUCTOB CTPOMM MpsIMbie W Onpene-
JISIEM BPEMSE TICPEXOAA OT HOPMAILHOTO NEPHOLA IKCTUIYA 1AM K TIepu-
O/1y U3HOCOBbBIX 0TKa30B M3 puc. 27 cacnyer, 4ro HAHECEHHbBIE IMITUPH-
YECKHE TOUKH MAUIO O TKJIOHSIIOTCS! OT MPOBCACHHON HPSIMOU It HOPMa-
JILHOIO fiepuoaa 3KcrayaTauuu. OnbirHbie AaHHBIE HE IPOTHBOPEYAr
TOMY, YTO OTKa3bi OOMOTKH POTOPa B MEepHoa HOPMAILHOW JKCIIVaTa-
MU PACIIPEACCHb! O IKCMOHeHHanbioMy 3akony. Haumnas co Bpe-
MEHU, PaBHOTO 7,55 rojia, HAYMHAETCs] CKa3biBaThCH W3HOC H3ONSILMH,
Hac1yraeTt IepUOol UBHOCOBBIX OTKa30B ONPEAEsicM 104eYHYIO OlleH-
Ky Ui napamerpa A {MHTEHCUBHOCTb OTKA308) 110 JKCIEPUMEHTAb-
HblM AAHHBIM JUISL 3KCTIOHEHUMAILHOIO paciipeaeienms: A = 0,0602,

=0,1235, A=0 L0196 — COOTBETCTBEHHO [UIst 1ICPHOJIA HOPMaJIbHOM
3KcnnyaTauuM, H3HOCA W PEKOHCTPYHPOBAHHBIX 0OMO10K POTOPOB.

M3 BbILLEH 30XKEHHOI O CAGJYET, HTO B NEPHOL HOPMAIBHOU 3KCIUTya-
rdIMH OTKA3bl OOMOTKH POTOPA CHHXPOHHOIO MIEKTpOABHTaTENs THIIA
CAM3-20-49-60 noauniiennl 3KCIOHEHUHATBHOMY 3aKOHY, UTO NpOBE~
pPCno  1padoata/iIMTHYCCKUM  METOAOM € 1IOMOIUBIO  BEPOSATHOCTHBIX
CETOK.

B nepnon nHopMaipHOU IKCrutyatamity, paBiou s OOMOTOK poTo-
POB PACCMATPUBICMBIX 1HIIOB JJICK FPOABUI aTeey 7,55 10/1d, WHTCHCHB-
HoC1b OTKa3on & — 0.0602. B nepuon akciutyarauuy, B KOTOPOM CKa3bl-
BAETCA U3HOC U301A1LNH, IIPUBOLSLLIN K PEIKOMY YBEJUYCHUIO OTKA30B
a=10,1235.

J1s1 peKOHCTPYHPOBAHHDBIX POTOPOB A= 0,0196. C peibio HOBbILE-
HUS HAZCKHOCTH IKCMIyaTaluuu ¢ BoJiee BHICOKHMH [TOKA3ATeAAMMY Ha-
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JIEXKHOCTH uenecooGpamo rocJjie nepyona, pasporo 7,55 roia, Beinos-
HHUTb 3AMCHY H30/BIIMH HA CTCKIOTCKCTOAHTOBYIO, & TAKXC BLINOJAHHIH
PEKOHCTPYKUMIO MEXIOIIOCHbBIX HEPCMBIYEK M 3aMCHHTD 1€THHAKCORBIC
APOKIAKK (LalbbLl) CTeKI0TEKCTONUTOBBIMI.

4.5. NNAHUPOBAHUE NEPNOANYHOCTU 3AMEHDI
CMA3KWU U NOoAINNHUKOB KAYEHNSA

CpoK ciy)0bl % HAZEKHOCTL NOALIMNHUKOR JACKTPOUBHIATENCH 3a-
BHCHT OT MHOPMX (DaKTOPOB, H3oXeHHbIX Builue., Ha puc. 28 noctpoenst
THCTOrPaMMbl 11 TCOPETHUCCKHE KPUBBIC TUIOTHOCTH BEPOSITHOCTH CPOKA
cnyx0Opt noamnHukoBs Ne 322 (a) n Ne 2322 (6) anexTpoaBMrarTess
A-112-4M npunsona Hacoca peryauponanitsi TYpOVHbL.

C yueToM ananvsa npeobnagaiomnx Bo3feHCTBHI Ha CPOK CAYX6b)
NIOAMMITHMKOB pa3padaTLIBAIOTCs MEPONPUSITUS, TOBBIIAIOILNE IKCI-
JYatauMoOHHY HaleXHOCTL KOHKPETHOIO THIIA 3JICKTPOABHTATEIS N
HOMUMIHKKA. Hpeanockiikoi nosbiicus HAACK HOCTH HMOAHITHNHKOR
KQYEeHMS! MOLUHBIX JIEKTPOABUTATENEH ABASETCS CO3aue CTabHIIhHOTO
THAPOAMHAMHYUECKOTO PEXHUMA CMA3KM MEXY TeJaMK U JIOPOXKAMK Ka-
YEHMA B TEUEHMUE BCErO CPOKA 3KCITyaTaunu. T1pn 2TOM yMeHbILACTCS!
HM3HOC Dil()()‘lll)( ﬂ()BCDXH()C'I'CH MOJAUIHUITHHKA H3-3a OTCYTCTRBHS BRIMMO-
ACHCTBUS MUKPOHCPOBHOCTCH.

B npouecce 3KCiyaranin B CMa3Ke FPOMCXOIST KPHCTLIH3AIHSA |
arperalids 4acTULL AMCIICPCHOMH (Pasbl, " XMMHUCCKOC B3aHMOACHCTRHMC
KOMIOHCHTOB CMa3KM MM CMA3KK M BHEUIHCH CPeabl, HPOLCCe Heliape-
HUSsH M AP,

PaGoTociiocoOHOCTh CMA3KH B 3aBUCUMOCTH OT TEMIICDATYPBI Of1Ipejie -
JIETCS YPaBHEHHCM!

gt = A+B (59)

tae A n B— nocrosinupie kKoxdipuuunentol; 7 — aGeoiorHas Temnepary-
pa yana tpennsi, K t — pecypc cMaski, 4.

OTtcrona cheayeT, YTo JUisl yBesIMyeHHst PeCypea CMa3KH iiefecoobpas-
HO CHUAKATH PabOUVIO TEMIIEPATYPY HOMLMAITHUKOBOTO yasa. Yactoii nipn-
YHUHOM! 3HAUNTCIIBHOIO NOBLILLEH WS TEMIIEPATYPbI ¥ NEPETPEBa NONIM -
HUK2 ABASETCS U30BITOK CMA3KH B y31e, YTO MOXET npunecm K €€ BbITC-
KaHMIO Ha OOMOTKY.

3ameHa cMa3KM B HEKOTOPOH CTeneHM BOCCTaHaBaAnBaeT paboTocno-
COBHOCTH MOAWMITHUKOBOTO Y34 H, CACAOBATEABHO, IEPUOANUHOCTD 3a-
MEHBI BAMSICT Ha IKCTUIYATALHOHHYIO HALEXKHOCTb Y31, Eciun npudsTh,
YTO HOMUIMITHUKOBBIN y3e BOCCTAHABAMBAET CBOIO PADOTOCIIOCOOHOCTH
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Puc. 28 Tnerorpamma u reoperive-
CKHC KPHBBLIC MIOTHOCTU BCPOATHOCTH
Ccpoka cayxbm nommmunmkos Ne 322
(@) u No 2322 (6) saekrpuisurarens
A-112-40M

R
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s Puc. 29 Kpusbie seposinoctn 6esor-

P B B B T S ; Kaznoit  paborst  papkuLRO-YROPHOTD
Foun nomnmmmka Ne 46330 co cropmist cso-

BOIOro KOMA BANY DACKTPOABHIATAN
g BA-12-41-4 upy ucpnosminocty
Jamenn omatkn 2 pasa o 1 pas s ron

HPH 3AMCHC CMA3KH 112 5 %, TO MOXHO OHPUICITTL HACKHOCTD HOM-
LM TTHUKOBOTO V318 HPH PATHUHON HCPHOMTMHOCTH 3aAMCHLE CMAKL.

Ha puc. 29 nocrpoeiibl KPHBBIE BEPOSITHOCTH 6 30T K 31101 padoTht pa-
AMAALNO-YIOPHOTO nojuiuiika Ne 46330 co croponn enobonnoro
sata wicktponsurarenst T BA-12-41-4 (P= 500 «Br, U= 6B,
7= 1500 Mt = V) IpHBOJIA KOHACHCATHORO HACOCH TIPH HEPHOHHOC
3aMCHbE CMa3kh 2 paza v | pas 5 ron. B 3asiciMocin oF HepnojiaiocT
CMA3KH BEPOSITHOCTD OC30TKU3HOH PAaGOTHI HOAUIHHIIHKA HIMCHACTCS Ha
0,093 (9,3 %). CrenosareibHo, M3MEIHB TPAPNK TeXHIMICCKOTO obety-
KHBAUHST TOALHITHUEKOR 8 3aBHCHMOCTH OT HRUBHAUCHUST | CTCHEHN 0T~
RETCTBCHHOCTH MCXAHHM3ME, MOXHO HOBLICHTH HMICKTOCTL IKCIUTYATA-
LMK 2ACKTPOABUTATEAECH.

[p# naarupoBauK 3aMcH MOATIMITHAKOB KAUCsg MOXHO PYKOBOA -
CTBOBATHCS JAHHBIMH, HW3AOXCHHBIMU B § 3.3, B ¢Ba3n ¢ 21uM 3aMena
HOAIMATIHMKOB HOJKIA HPOU3BBOANTLES C YUCTOM 0DCCHCUCHMSE O1ITHMA -
JLHOTO YPORBHS HAICKHOCTH padoTel 3aexktpoasurate/st. st anekrpo-
JBATATCACH, OCTAHOB KOTOPLIX NPUBEAET K OCTAHOBKE KOPIYCA KOTA, T.€.
K CHITKEHMIO HATPY3KH 3Heprobaoka nasoe (1o 150 MB1), samena moxer
BLUIQAHSITHCH XKETOMHO B TICPUOA TEKYIIETO PEMOTITA. 3aMeHa HOMNI-
HUKOB OCT:UIBIDLIX DACKTPOABHTATECH TOHXKHA HPOHIBOAMTLCSE C VICTOM
O0CCICUCHMS HEOOXOMMMOTO YPOBHSE 6C30TKA3HON paboTLl ¥ Haiuuus
PEISPBHPOBATIISE COOTRETCTRYIOTHX MCXAFHIMOR,
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