JIaHHBIN (haii1 IPECTABICH UCKIIOUYUTEILHO B
O3HAKOMMTEJIbHBIX LEIAX.

YBaxxaeMbIi YUTATEIIb!

Eciiu BBl CKOIIMPYETE NAaHHBIM (hawll,

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

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

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

[IyOnukauus JaHHOTO JJOKYMEHTA HE MPECIeayeT
HUKAKOU KOMMEPUYECKOU BBIT0Ibl. HO Takue
JOKYMEHTBI CIIOCOOCTBYIOT OBICTPEULLIEMY
npo(heCCUOHATBHOMY U IYXOBHOMY POCTY
YUTATEJICH U SABJISIFOTCSA PEKJIaMOX OyMaKHbIX
M3JIaHUU TaKUX JJOKYMEHTOB.
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Bce xopoiuo B npupoge, HO BOJAa — KpacoTa BCEH
npupoabl. Boga xuBa; oHa 6eXUT WM BOJHYETCS BET-
POM; OHa JBWXETCA U JAET XKU3Hb BCEMY OKPYXaIOLLIEMY.
Pa3HooGpa3Hbl IBJICHUS BOM, U HE MOHATHBI 3aKOHbBI 5TO-
ro pasHoo6pa3susl.

C.T.Axcakos. 3anucku pysiceiinozo oxomuuxa
Openbypeckoi eybepruu

INPEANCJIIOBUE

Bonblune ycnexu B ruipoJIOri, JOCTUTHYTHIE 32 [TOCTEIHUE MO~
BEKA, TIPAKTUUYECKU €llle He HALIM CBOEro OTOOpaKeHus B ydeOHUKaX
JUIS CTYAEHTOB U aCIIMPAHTOB, CHEUUATUSUPYIOIIUXCS IO NAaHHOH WU
CMEXHBIM CMIeIHANTBHOCTAM. TakoMy TMOJOXEHHUIO Belllell B HeMaJol
CTETIEHH CTIIOCOOCTBOBAMO IIPABHMJIO COOTBETCTBUS COAEPXKAHUS yueO-
HUKOB Y4YeOHBIM MnporpaMmam. I10oTOMy MHOTrHE NpenogaBaTesiy Bbi-
HYXXII€HBI YUTaTh CBOU KYPCHl, HE OPUEHTUPYACH Ha yCTapeBliiue yueo-
HUKM U TIpOTPaMMbl, MJIH XK€ HaoOOpOT, NMPUCIIOCAOANBAACh K HUM.
Haubonee 0e300MIHbBIA NYTh IS U3MEHEHUS CUTyalluu — OToOpaxe-
HU€ HOBbIX TEHACHLMI B IHIPOJIOTUYU B PAMKAX HECKONBKUX YIeOHBIX
1iocobuii, IpU CO3TAHUU KOTOPBIX (110 CPABHEHUIO C YYEOHUKAMM)
aBTOpPAM IpefoCcTaBIeHa GONbLIast CTENeHb CBOOO/IBI.

ITnanmpyercs mocaenoBaTeIbHOE U3NaHue Tpex KHUT: «CoBpeMeH-
Hble NPOONEeMBl TUAponoruu», «IIpuknagHas ruaposorus», «Mare-
MaTU4YeCKOe MOJETUPOBAHUE B THAPOJIOIHMU».

HaHHas KHUra, Kak 9TO H CJEeAYeT U3 Ha3BaHU, SIBIAETCS MO-
NBITKOM BBECTH HAlIMX YMTATeJel B Kpyr MpobJieM M 3a1a4 rTuaposio-
ru. IlocnenHsist NMOCTOSIHHO M3MEHSeTCsl, NOSBISIOTCS HOBble Ha-
TipaBNe€HUs, METOJOJIOTHH, NIpUopUTeThl. Y1 npunepxusaTbCcs Tpagu-
IIMOHHOH CTPYKTYPHl ¥ HIEOJOrMU CTaphiX YYeOHUKOB IO THAPOJO-
Ty, MO KOTOpBHIM MBI yuyunuchk camu 30—50 ner Hazam, Bpsa Ju
JTOTTYCTHMO.

Mb1 He u3beraeM U MOTEMHYECKUX aCTIEKTOB, XOTSl M HE CTapaeMcs
UX 00OCTPUTH, M Be3lle OTAAeM MPEAIOYTCHHE, TIe 3TO HEOOXOOUMO,
AHAJTUTHYECKOMY ITOAXOAY Iepel YUCTO onucareabHbM. OT CTYIEHTOB
3TO MOTpebyeT GoJiee Cephe3HBIX YCHINI M 00s1ee TTyOOKMX ITO3HAHMI
du3uky ¥ MateMatdkd. Ho MHave nmpoaBuxeHUe Brepesa OyneT 3at-
PYAHEHO.

Tl'unposnorus npuoGperaeT BCe BO3pacTaolliee 3HaYEHUE NIPU pellie-
HUHM 33724 HAYUHOT0 00OOCHOBAHMS CTPOUTEILHOIO M IKOJIOTUYECKOTO
NPOEKTUPOBAHHUSA, NIPAaBIIBHOTO 36MJIe- U BOLOMOJIb30BAHUS, OXPaHbl
[MPUPONHONA CPEAbI, SHEPreTUYECKUX, BOLOXO3IUCTBEHHBIX U KOMMY-
HUKAUMOHHBIX NPOeKTOB. Jipyras HeMajioBaXHasi 00JIacTb €€ NpUo-
XXEHUH — 3TO MPOTHO3bI PEYHOro CTOKA M ONACHBIX TUAPOJIOTHYECKHUX
ABNCHUM, TAKMX KaK HABOAHEHUS, CejeBbie MOTOKHU, KaracTpoduue-
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CKHe OOBIBI M JIABUHBI B TOPax, 3arpI3HEHUE TEPPUTOPUI U PEUHOTO
CTOKa.

I'unpostorust — oMH U3 BAXKHEHUIUMX HAYYHBIX 3JIEMEHTOB CUCTEMbI
XKHU3HeoOecreueHUs YeJ0BeYeCTRa.

CuMBOJ THIPONIOTHH

ABTOpBHI JAHHOTO Y4eOHOTO MOCOOUS CBA3ANM CBOM XHM3HU C THI-
pONIOrKHel U HUKOTAA 00 3TOM He moxanenu. Mbl JII0GUM 3Ty HayKy U
XenaeM BCeM, KTO OepeTcs 3a €€ U3yYeHHe W NaiTbHelllee pa3sBUTHE,
MOJIYYUTh OT 3TOI0 TAKOE XKe VAOBOJBCTBUE, KAKOE BHIAJIO HA HALLY
JOI0.



F'TABA 1
OBHINE CBEAEHUA O T'NAPOIOINHA

1.1. Boaa Ha 3emie

YTOGHI 3apaBo paccyXaaTh 000 BCEX aCMEKTax MPUCYTCTBUS Belle-
ctBa H,0 Ha 3eme, nosie3Ho cHayajia MPUBECTH HEKOTOPHIE HUDPHI,
XapakTepHuayIolue Hauly MiaHeTy B uenoM [8, 17]:

e tuameTp 12756 xm;

¢ 00beM 1083 mipn kM3,

e Macca 5,976 - 10%* kr;

e CPEAHSAA IUIOTHOCTH 5518 kr/M3;

o [UIOTHOCTh BHENIHEH YacTu 3eMHOM Kophl 2 800 kr/m3;

e [UIOLIANh IIOBEPXHOCTH 510 MIH KM?2;

* IUIOLIAMh ITIOBEPXHOCTH Muposoro okeaHa 361 muu km2 (70,8 %);

e ILIOLIANb NTOBEpXHOCTH cyun 149 mux km? (29,2 %).

Bona nmpe6riBaeT Ha 3emiie B CAMOM Pa3IMYHOM COCTOSIHUHM B 3aBH-
CHMOCTH OT MECT CBoero cocpenoroueHus. OCHOBHas €€ Macca Colep-
KUTCSA B TPEX MAKPOCTPYKTYPHBIX 3JIEMEHTAX IUIAHETHI.

1. B Mantnn 3eMiim — 00ONIOYKE TUIAHETHI, HAXOMSIECHC MEXIy
SIAPOM M 3¢MHOM KOpOoii, T. . MpUMEPHO MexXny rayouHamu 30— 50 kM
1 2900 XM OT MOBEPXHOCTH, IO PA3HBIM THITOTETUYECKUM OILIEHKAM,
MOXET IPUCYTCTBOBATh OT 13— 15 no 28 mipa kM Bojel. CoBpeMeHHOE
€XEroIHOe TOCTYIUIEHWE 3TON BOIbI, HA3BIBAEMOIl IOBEHWIBHOM, U3
ry6UH 3eMJIM B MOA3EMHBIE BOABI COCTaBIgeT = | KM3.

2. B Tonue 3¢eMHO# KOpBI — BepXHEH YacTh TUTOCHhEPH MOIIHO-
CTBIO TIpUMEPHO OT 5—20 KM non camMbIMH TITyOOKHMHM OKeaHHYye-
ckuMHM BriagumHamu 10 40— 50 kM moa BbICOYaHIIMMU TOPHBIMH Xpeoh-
TaMM CyHIM, MO pa3HbIM MCTOYHHKaM, coxepxurcia ot 1,0 mo
1,9 mupn xM? Bonbl (CBOGOIHOM, afcOpOMpPOBAHHOM, KPUCTAJIM3A-
LUMOHHOI).

3. B Muposom okeane Haxomurcsi okoio 1 320—1 370 mix xm3 Bogsl,
a C y4eTOM BOJIBI, COAEPXAUIECs B MIMCTBIX JOHHBIX OTIOXEHHSIX,
1470— 1480 mun km3. CpenHss ry6uHa MHUpOBOrO OKeaHa COCTaBIsA-
et okoso 3700—3750 M.

Yro Xe KacaeTcsl TEPPUTOPUM CYUIM, BOXBI KOTOPOH SIBISIOTCS
O0BEKTOM H3y4YeHHS THAPOJOTMH, TO 3AECh MBI MMEEM CJIEAYIOLIYIO
KapTUHY:

e CPEIHSAS BBICOTA IOBEPXHOCTU CYIUIM HAZ YPOBHEM MOPSI OKOJIO
875 m;



* IOA3EMHBIE BOABI 10 rayounbl 200 M — 23—24 MiH KM? (OUeHb
yclI0BHas oueHKa); u3 Hux 200— 500 Thic. KM3 — moa3eMHBIi el (MHO-
rOJIETHSISI MEP3JIOTa);

« BOJa B 03epax — okos1o 180 Teic. kM (wiowans okoso 2,1 MITH KM?);

« BoJa B 60710Tax — OK0J10 12 ThIC. KM (TUIOIIALBL OKOJIO 2,7 MIIH KM2);

* 3aTTaChl BOJbI B BEPXHEM IOYBEHHOM I'OPM3OHTE (A0 2 M) — OKO-
710 16—17 ThBIC. KM3;

* BOJa XXUBBIX OPraHu3MoB 6uoctepst — okono 1,1 Teic. kM.

CnenyeT oOpaTUTh BHUMaHMe HA NMPUCYTCTBHE JIbAA HA TOBEPXHO-
ctu cylum. KonuuecTso ero orpoMHO 10 CPaBHEHHIO C 00BEMOM BOABI
Ha KOHTHHEHTaxX U ocTpoBax. ECTECTBEHHO, 4TO Jibla MHOIO B BBICO-
KUX IIMPOTaxX ¥ COBCEM Majio B HU3KuX. Ho 31aeck BCcTynaeT B AeiicTBUe
BBICOTa MECTHOCTH, CIIOCOOCTBYIOINAS] BBEAEHUIO HEKOTODBIX, XOTS U
HE OYeHb OOJILIIMX, TEPPUTOPHII B MUD XOJIOAA.

INpuBoauMele HUXeE UUGPPBHI OKPYIJIEHBI, YTOOBI HE CO3JaBaTh WJI-
JIIO3UMIO MX BBICOKOI TouyHocT. OHU CIEOYIOT B TAKOM TOPSAAKE: 00beM
JIpa, TIOLIALb, MTOKPHITAsl JILAOM, CPEIHSS TOJIIMHA Jibla Ha 3TOH
TUIOINAIH.

Awntapktaaa: 30,1 maH kM3, 13,6 MaH kM2, 2210 Mm;

I'pewnanaua: 3,05 maa kM3, 1,80 MaH kM2, 1690 Mm;

KaHanckuit apxTudeckuii apxumnenar: 54 toic. KM, 150 ThiC. KM?,
360 M;

Espasus: 41 teic. kM3, 229 Thic. KM%, 180 M;

Cesepnas Amepuka: (50— 80) Tbic. kM3, 154 Thic. KM2, 300— 500 M;

OxHas Amepuka: (5—7) toic. kM3, 33 ThIC. KM2, 150—200 M;

OcrajibHast TEPPUTOPUSA — OKOJO 1 THIC. KM2.

Taxum 0O6pa3oM, Ha 3eMHOM cylIe o0lilee KOJUYECTBO Jbaa, 3aJie-
raioilero Ha miowand 16,2 MaH KM? co cpeaHei ryGuMHOM OKOJIO
2000 M, npubIMXeHHO cocTauseT 33,3 MIH KM>.

1.2. YHEKAJIbHBIE CBOMCTBA BOIbI

Boza. Jlen. Cuer ... OHHU BCIO XHM3Hb TaK WIH HHA4Ye COMYTCTBYIOT
HaM.

«Boga — camoe BaxHOe XUMHUYECKOE BeruecTBOo. OHa — I[NABHLIN
KOMITIOHEHT XHWBBIX OPraHH3MOB M TOH Cpelpl, IJe XHMBET YEJOBEK.
Pu3uyecKue CBOKMCTBA BOIbI PE3KO OTJIMYAIOTCHS OT CBOMCTB APYrMX
BELIECTB, U XapaKTep STUX pas3Iuyuil onpenenser npupony dusnye-
CKOTo ¥ GMOJIOTHYECKOro Mupay». DTa KpaTkasi npeamOyia 3auMCTBOBa-
Ha HaMH Y XUMHKOB (JI. [Tonuwur, IT. [Tomuur. Xumug. M., 1978), ko-
TOPBIX TPYAHO IMOA03PEBATh B MPUCTPACTHH K BOJE, ECTECTBEHHOM LIS
TUAPOJIOTOB.

Bona — 370 cBeWIad Npo3payHas XUAKOCTh, OeCLIBETHAS B MalbIX
obpeMax ¥ npuodperaroias rojyboBaToO-3€J€HOBATYIO OKPAaCcKy CBOEM

6



toniuy. Jlea Toxe mpospayeH, 60 KOIbOOULIKMEHT TOMIOUICHUS UM
CBETa B BUAMMOM 4aCTU CIIEKTpa IPAKTUYECKU PaBEH HYMO, OJHAKO
9TO HE OTHOCHUTCSA K YJibTpaduoaeToBOM M MHGPaKpacHOH 00acTIM.
Ha ckonax KpynHbIX [VIBIO IJIETYEPHOTO M PEYHOTO JIbAA OH, KakK M
BOIA, UMEET ToJlyOble U 3eJIEHOBATBIE OTTEHKH.

CBOWCTBa BOABI HATTOXWIMA OTIICYATOK HAa M30PAHHYIO HAMM CUCTE-
My (PM3HYECKHMX KOHCTAHT M eIMHUI] U3MEPEHUS: TeMITepaTypa 3aMep-
3aHUS BOABI — IUIaBJICHUS JibAa NpuHaTa 3a 0 °C, a TeMreparypa Ku-
neHust Boasl 3a 100 °C (to u apyroe npu atMocepHOM JAaBIEHUU OKO-
7o 1013 mb6ap = 101,3 kIla = 760,6 MM pt. c1.). Eqununa oobema B
METPUYECKOI CUCTEME BhIOpPaHa U3 YCJIOBHS, YTO 1 M3 BOIBI MIPH TEM-
niepatype 3,98 °C umeer maccy 1000 kr.

st Toro 4yTo6s1 pa3o06paThCs B MOUTMHHBIX IPUYMHAX YHUKAIBHO-
CTHU BOIBI KAK XMMHUYECKOTO BElIECTBA, UTPAIOIUETO Ha Haulel miaHe-
T€ CTOJIb BaXHYIO pOAb, HAaM NPHAETCS 3AIJIAHYTh B MOJIEKYJIAPHBIH
MHP.

CHavajia HECKOJIBKO CJIOB O BOAOPOJE. ¥ HEro HET aHAJIOTOB: SLAPO
BOAOpOAA — 3JIEeMEHTapHasl 4acTUla. Y JI000ro Apyroro 3JeMeHTa
BCETNA MMEETCA DJIEKTPOHHAsA 000JI0uKa, HECylliasi OTpULIATENbHbIM
3apsad M 3KpaHupyolas sapo. MoH Xe Bomopoga — 3TO «TOJIbIi»
MPOTOH, U OH MOXET TPUTITUBATHCHI K 3JNEKTPOHHBIM 000JI0YKaM
JPYIUX aTOMOB, UCIIBITHIBAs MPU 3TOM HE 0CO00 CHJIBHOE OTTAJIKM-
BaHUe OT simpa. Ternepb paccMOTPpUM Kuciopon. Korma atoM Bogopona
OIHOII MOJIEKYJIbI BOAbI NPHOIMXKAETCA K aTOMY KHMCJIOpPOAa IpYyroi
ee MOJIEKYJIbI, TO MEXIY MPOTOHOM M 3JIEKTPOHHOM 060JI0YKOIl KHC-
JIOpoJia HAYMHAET JeHCTBOBATh CUA JOMIONMHHUTEIBHOTO MIPUTSIXKEHUS,
u obpasyeTcsi ocobast, Tak Ha3bIBaéMasl BOIOPOAHAS CBS3b. Takue CBsA3U
pa3 B ABaiuarth ciiabee 0ObIYHBIX BHYTPUMOJEKY/ISIPHBIX, HO POIb HX
orpoMHa. O BKJIaie KMCJI0pOJa B YHUKAJIbHbIE CBOMCTBA BOJIBI OCTa-
HOBUMCS YyTh HUXE NpPH OOCYXNEHUM ero ocoObIX OTHOILIEHHA C
BOJIOPOIOM.

Monekyna H,O — npocreiiiiee ycroiiunBoe coenHeHe BOAOPOaA
¢ kucyaopoaoM. CTpyKTypa ee TakoBa: TPHU siupa (IBa BOTOPOTHBIX U
OIIHO KMCJIOPOAHOE) 00pasyloT paBHOOEAPEHHBIN TPEYTOJIbHUK — JIBa
NPOTOHA B €r0 OCHOBAHMM M aTOM KMCJIOpOJa B BeplinHe. VI3 umeio-
LLIUXCSA B MOJIEKYJIE ITSITH Map SJEKTPOHOB OJHAa COCpeNoTOYeHA BOJIHU-
34 atoMa Kucjopona (BHyTpeHHHUE 3JIeKTPOHBI), ellle 10 OZHOMH Haxo-
JATCS BO B3aMMOJEHCTBUM OTHOBPEMEHHO C OMHUM U3 JABYX IIPOTOHOB
U 9IpOM aToMa KMCIIOpOAa, ¥ HAKOHEL[, ABE MOCIEAHMUE TATOTEIOT K
yHaJieHHBIM OT IIPOTOHOB BepIIMHAM TeTpasapa (TpeyrojibHO# mupa-
Muanl). Takum o6pa3oM, B MOJIEKYJIE BOABI MMEETCS YeThIpe FIOJIoca
3apsi/IOB, PAcIIONIOXKEHHBIX B BepLUMHAX TETPasApa: JBa OTPHUILIATENb-
HbBIX (M3-32 OJIM30CTH CKOIUICHUS «00001LIECTBIEHHBIX» Map 3JIEKTPO-
HOB) M JBa NOJNIOXHUTEIbHBIX (M3-3a Ne(UIMTA IJIEKTPOHOB BOIHU3U
«OTOJIEHHBIX» MPOTOHOB). MONEKysa BOABI [0 CBOMM pa3MepaM paBHO-
BeaMKa wapy auaMerpoM 3- 1019 m (0,3 Hanomerpa). Ilpu ¢a3oBbix
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fiepexofax MoJIeKyJia BOJAHI cilerka aedopMupyercs, 1axe BHyTPUMO-
JIEKYJISIPHBIE PACCTOSIHUSI HECKOJIBKO COKPALAI0TCS B HAIIPaBJIEHHUH OT
nbaa K napy. [lokasaresieM Takoit zehopMalliM MOXET CIYXHTb U3ME-
HeHMe yia Mexay aunusamu cesseid HOH: nex — 109,5° (Tak Ha3biBa-
eMBbIil TeTpasapuyeckuii yroa), soga 105°03°, map 104°27".
JlefCTBUTENBHO, BOAA MTPAET OCHOBHYIO POJIb B YHUKAJIBHOCTH [11a-
Ha TBOpEHMS MPUPOAbl. [UAPOTOrUYSCKUIl IUKIT — KPYTOBOPOT BOJABI
B MPUpPOAC — BO BCeil CBOEH IMONHOTE X MOLIY BO3MOXEH TOJIBKO B
CHMJIY TOTO, YTO YCJIOBUS HA MOBEPXHOCTH Halllel MIAHETHI, ONpEaess-
eMbI€ B MEPBYIO OYEpeb JAaBJIeHUEM U TEMIEPATypoil, CIYIalHHO UIH
HE CIyyaifHO, HO TOMANAl0T B OKPECTHOCTH TaK Ha3blBaeMOW «TpOi-
HOW Todku». TIoCHenHAa ecTh HeKOe TePMOAMHAMUYECKOE IOHATHE
Y COOTBETCTBYET I€OMETPHYECKOH TOYKE Ha AMArpaMME COCTOAHUSA
(B KOOpIOMHATAX AaBJIEHHE — TEMIIEPATypa), NPEACTABIAIOECH cOO0H
TP JIMHUH, UCXOIAIIME U3 HA3BAHHON TOYKM M pasiesisiouniue obna-
CTH CYLUECTBOBAHMS (PA3OBBIX COCTOSHMI BOJBI — TBEPIAOTO, XKUAKOTO
" Ta3000pa3Horo. «[poitHast TOYKa» VIS BOAbI UMEET YeTKUEe KOOPIHU-
HaTter: 0,01 °C u 6,106 MBap = 610,6 T1a = 4,59 MM pT. CT. ¥ COOTBETCTBY-
€T pPAaBHOBECHIO TpeX Ha3BaHHBIX (a3 (puc. 1.1). ObpalaeM BHUMaHHe
HA TO, YTO MOHATHE «CyOIUMAaLHA» B (PU3HKE — 3TO MPOLECC IIPSAMO-
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Puc. 1.1. lnarpamMma COCTOSSHUS BOABI M «TPOMHAS TOUKa».
CJ'ICII)’GT 06pa'me BHUMAaHUE Ha U3MECHCHHC Macu.[TaGa, pa3geisaeMoe MoJiocaMu
«pa3pbiBa»



ro nepexona jbia B rap, MMHYS COCTOSTHUE XKUAKOM (a3zbl (Boabl). B To
K€ BpEMSI B METEOPOJIOIMM U IJISILUOIOTMH 10 HEM3BECTHBIM IIPHYHK-
HaM MOJ 3TUM OIlpeleieHueM IOHMMAaeTCsd OOpaTHBIA Ipolecc —
[epexoa BoIbl U3 MapooOpa3HOIO COCTOSIHUS B TBEPHOE.

OpHako ¢yHIaMeHTaJdbHasl NPUYMHA UMEHHO TAKOW CUTyauUu U
BOOOILLE BCeX HEOOBIYHBIX CBOWCTB BOABI KPOETCH B JOCTATOUHO CHJIb-
HOM B3aMMHOM TIPUTSLKEHUH ee MOJIeKy . Takoe B3aMMOAeHCTBUE IpH-
cylile XMMHMYECKHUM CTPYKTypaM C BOJOPOAHOH CBsA3bIO. Ilocaenueit,
Kak 3TO OBUIO yXe YIOMSHYTO paHee, Ha3blBaloT NPUTSIKEHUE MEXIY
4TOMOM BOAOPOJA OAHOM MOJIEKYJIBl U DNEKTPOOTPULIATENbHBIM aTO-
MOM JIPYToi MOJIEKYJTbl. DJIEKTPOOTPULATEIbHOCT — 3TO CIIOCOOHOCTD
aTOMa, YYacTBYIOILETO B KOBAJICHTHOH CBS3M (CBSA3M OOLIEH Iaphl
9JIEKTPOHOB JIBYX ATOMOB), IIPUTATUBATh K cebe anextpoHbl. Kucno-
POI IBASIETCS. OHUM M3 CAMBIX CUJIBHBIX 3JIEKTPOOTPULIATEIbHBIX 3Jie-
MEHTOB, YCTyIas B 3ToM ToJibko ¢Topy. Boga — ocobeHHo noaxonsi-
1lee BEUIECTBO I 00pa30BaHUS BOAOPOIHOM CBS3M, TaK KaK KaxX-
Iasi ee MOJIEKyJIa UMEET Ba aTOMa BOAOPOJAA U IBE HE MOACICHHBIE
3JICKTPOHHBIE Maphl M TEM CaMBIM MOXET 00pa30BaTh YETHIPE BOJO-
ponmHble cBA3M. ITocaemHHe OCYIECTBASIIOTCS C yYaCTHEM aToMa BO-
JIOpOJa, PAacCIOJIOXEHHOIo KO0 MEXIY MOJIEKYJIaMH, JU0O0 MEXIY
aToOMaM¥ BHYTPU MOJICKYJIBIL:

/H
H—O—H... O\
H

BonoponHasi cBsi3b OGBSICHSAETCS TEM, YTO BJIEKTPOH aTOMa BOMO-
pona cnabo CBA3AH C NMPOTOHOM M JIETKO CMEILAETCS K 3JIEKTPOOTPH-~
LIATETBEHOMY aTOMY, B IAaHHOM CJIy4ae K aToMy Kuciopoaa. B pesynbra-
T€ MPOTOH «OTOJSETCA», YTO CIOCOOCTBYET COMMXKEHHUIO ATOMOB KHMC-
JIOpoJa TIOYTH JO PACCTOSIHMS, KOTOPOE YCTAHOBHJIOCH OB MEXIY HUMM
B OTCYTCTBHE aTOMa BOJIOPOJA.

byneM BOCIIpMHUMATh BOAY KaK acCOLMALUIO MOJEKY]I, OObeau-
HEHHBIX BOTOPOIHBIMU CBA3IMH. W ecliu B XXUAKOH BoJe cogepxKaTcsa
OTHEJbHbBIE aCCOLMATBI €€ MOJIEKYJ, TO aHAJIOTMYHOE pacroNOXeHHe
MOJIEKYJT XapaKTepHO W I JbJa, HO YIIOPSIOYEHHOCTh PacIpoCTpa-
HSETCS yKe Ha BCIO CUCTEMY B LIEJIOM, YTO, B KOHEYHOM CYeTe, Npu-
BOJIUT K OOPa30BaHMIO XapaKTEPHOH TEeTPAdIpHUIECKOM CTPYKTYPHI JbIa.
JpyruMu cinoBaMy, KpUCTAJUIBI JibAA LIEJIMKOM TIOCTPOEHHBI TOJIBKO Ha
OIHUX BOJOPORHBIX CBsA3sX. CTpyKTypa JipJa 00pa3Ho Ha3BaHa «BEChMa
axypHoit» (JI. [Tonuur, I1. Tlomunr, 1978), ubo B Heit MONeKyIb yiia-
KOBaHbl MeHee IUIOTHO, YeM B Xuikon Boge. IIpu ruaBneHuu npaa
TeTpasApyyecKas CTPYKTYpa YaCTHYHO Pa3pylIAeTCs U MOJIEKYJIBI BOIBI
cOnuXaloTcs Ipyr ¢ apyroM. MMeHHO 103TOMY Bojda, 3aMep3asi, yBe-
JMAYMBAET CBOit 00beM Ha 9 % u jen npu Temiepatype 0 °C umeer MEHB-
HIYIO IUIOTHOCTh, YeM Boja. Bce 3TO MpUBOAWMT K TOMY, YTO BONOEMBE
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3aMep3al0T, HaYMHas C UX MOBEPXHOCTU. MaKCUMYM IJIOTHOCTH BOZbL
Hacrymnaet ripu 3,98 °C. IIpu nanpHeiileM oxIaxXIeHUd BOIA Y NOBEpX-
HOCTU CTaHOBUTCS MeHee TUIOTHOM U ITO3TOMY OCTaeTCs Hall HECKONb-
KO Oonee TelUIOW BOXOM TMyOMHHBIX CIOEB AO TEX MOP, MOKA HE 3a-
Mep3HeT. Cloi JibJa Ha MOBEPXHOCTH NPEIOXPaHIeT HaXOASLIYIOCS 10
HUM BOAY OT JajibHeMIUX oTeps Terwia. B 3amep3ninx pexax U o3epax
IO JIBAOM IIPOIO/KAETCS XU3Hb.

B Tasioit Boge MHOTME BOJOPOAHBIE CBS3HM COXPAHSIOTCS, U arpera-
Thl MOJIEKYJI C TETPAAPUIECKOI CTPYKTYPOU MPOLOJIKAIOT B HElt MpU-
CYTCTBOBaTh. 110 Mepe HarpeBaHKs BOJbI 4aCTh TAKUX arperaToB pacra-
naeTcd, BBI3bIBASI AajibHeillee MOBBIUIEHUE TUIOTHOCTU XUIKOCTH
BIUIOTH 0 CaKpaMeHTaJbHOM Temriepartypsl 3,98 °C, mocine yero Hayu-
HaeTcs CHUXEHUE IJIOTHOCTH C TMOBBILIEHUEM TEMIIEPATYPHL.

BonsHO rtap HaXOOUTCS YXX€ B COCTOSTHUM OTCYTCTBUS BCEX BOMO-
pomHsIX cBs3eit. Eciu 6bI 3TO GBIIO HE TaK, TO MPU TeX TeMIiepaTypax
Y JaBJIEHUH, [IPU KOTOPBIX IIPOTEKAET XU3Hb Ha 3emiie, BOAA U Jied He
cMOrnK OBl CTOMb JIETKO ¥ MHTEHCUBHO MCIHAPATHCS. 34€Ch MBI BHOBb
BO3BpAIAaEMCS K «TPOMHOM TOYKE» M IPUXOIUM K [TIOHUMAHUIO BHYT-
PEHHMX TMPUYMH CTOJb 6JaTOCTHOTO U XXH3HM KPYTOBOPOTa BOALI B
npupone. Ho cnacurenbHble BOOOPOAHbBIE CBA3U HE TOJBKO CO3HAIOT
[IpUEMIIEMbIE THAPOMETEOPOIOTMYECKUE YCIOBUS, HO U UTPAIOT OIpe-
JIEIEHHYIO pOJIb M B CaMoOif XXU3HHU. B yacTHocTH, Halle JIMYyHOe hU3U0-
JIOTMYECKOE CYILIECTBOBAHME CO CBOMMM OMOXMMMUYECKUMHU TpOLECCa-
MU HACKBO3b [IPOHM3AHO SIBJIEHUSIMM Pa3pbiBa WIK 00pa30BaHUS CTONb
ONTUMAJIBHBIX JJISI HAC BOIOPOIHBIX CBSI3EH.

CHHUCOK YIMBUTENBHBIX CBOMCTB BOIBI MOXET OBITH IPOJOJIKEH.
Hanpumep, TeMriepaTypbl 3aMep3aHUs M KUIIEHUsSI BOJbI 3HAYUTEILHO
BBILIIE, YEM Y BCEX PONCTBEHHBIX il coenuHeHuit (runpunos). He Oynn
3TOro, XU3Hb KaK TaKoBas BpsA M ObL1a 661 Bo3MoxxHa. JleiicTBuTENB-
HO, Temneparypa riasineHus apaa Ha 100°, a TemmnepaTtypa xuneHus
Boas! Ha 180 °C npeBhIlLaeT TAKOBbIE, KOTOPHIE MOXHO OBLTO ObI OXHU-~
JaThb, Beau Bojga cebs nogoOHO APYTUM THIPHIAM HEKOTOPBIX HeMe-
TaJIJIOB, COCeNeH KHUCIOPOAa N0 MEPUOIUYECKOH CHUCTEME, — a30TOM
1 GTOPOM TIO MEPUONRY U CEpPOii, CENEHOM M TEUIYPOM IO rpynre (s
[puMepa, TeMileparypa minasnenus ammuaka NH; — 77,7 °C, dropu-
croro sogopona HF — 92,3 °C, ceposonopona H,S — 82,9°C, cene-
Hosopopona H,Se — 64,0°C).

Eiue onHO 3aMeyartesbHOE CBOMCTBO BOJBI — CIIOCOOHOCTh PacTBO-
psaTh MHOrMe BeuecTsa. Ocob0 XOpOLIO PAaCTBOPUMBI B BOJE T€ XUMMU-
YecKHe COEOMHEHUsI, KOTOphle MOI'YT 00pa3oBaTh C Hell BOJOPOIHbIE
cBsi3u. MBI B CBOEi MOBCETHEBHOU NEATEAbHOCTHU IPUBBIKIU CUUTATE
XOPOLIMMHU DACTBOPMUTE/ISIMM TaKME€ BEILECTBA, KaK CIUPT, GEH3HH,
3(¥p U MHOTHE JpYTUe, KOTOpble NEHCTBUTEIBHO XOPOLIO PacTBOPS-
OT XMPBI U MHOTHE OPraHWYeCKHe BELEeCTBa, HO B HUX HE PacTBOPSI-
JOTCsI, HAIIpUMeEP, COJIU. 3aTO NOCAEAHHE XOPOIIIO PACTBOPSIIOTCS B BOJE,
TaK KakK oHa o0JiagaeT KpaliHe BEICOKOU NU3JIEKTPUYECKOM IIpOHUIIA-
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€MOCTBIO, U €€ MOJICKYJIbI UMEIOT TEHIAEHIMIO COCAUHSTLCS C MOHA-
MU, IpeBpalasi UX B MOHBI I'MApAaTUPOBAHHBIE, YTO MPUBOAMUT K UX
cTabMIM3aluy B pacTBope. Xopoliasi pacCTBOPUMOCTD Pa3IMYHBIX CO-
el B BOE OYEHBb BaXKHA [UISI MHOTUX MPUPOIHBIX [IPOLIECCOB.

3akaH4yuBasl 3TOT KpPAaTKUM, HO AyMaeTcs, YTO IMOJIE3HBIA U1 rUA-
POJIOTOB 3KCKYPC B OONACTh XUMUU, HaBaiiTe MO-HOBOMY U C U3BECT-
HO#l HoJjieit 0JarOroBeHUsl B3[JISHEM Ha BOAY, 3TO YIUBUTEIBHOE
XUMUUYECKOE COeMHEHME, 63 KOTOPOTO Mbi HE CMOIJHU OBl XUTb, HO
KOTOpO€ Mbl HE LIEHUM, 3arps3HsieM BCEMM HOCTYMHBIMU HaM CIIOCO-
6aMu U pyraem ee, Koriga CTpaiaeM OT €€ HU30bITKa.

A Tenepb JaBaiiTe NoAgyMaeM — CyeBepHe MJIM UCTMHA KPOIOTCS B
COBEPILLEHHO 0COOBIX CBOMCTBAX «CBSITOU BOIbI»?

1.3. Hayka <«I'maponorusi»

IToHsITHE O TUAPONOTUM KaK HayKe O BOJE BPSAL JIM MOXHO CYUTATh
YCTOSBLUMMCS M OOLUETIPUHATHIM. B pasnuyHbIX BapyaHTax olpenese-
HUI 9TO HayKH OOBIYHO YIIOMMHAETCS, YTO THAPOJIOTUA pacCMaTpU-
BaeT CBOICTBa, 00pa30BaHUE, COCTOSIHUE, PACIIPOCTPAHEHUE, pacIpe-
NeNeHUe LUPKYNSLUU NMPUPONHBIX BOM, a TAKXKE IPOLECCH M SIBJIE-
HUS, B Heil npoTekatoniue. Horga Cnonap3yoTcs BeIpaXXeHUs — Ha-
yKa O JIeATeNbHOCTH, HAyKa O MOBEIEHHMH, HayKa O XM3HU BOJIBI.

Ecnu He BO3BpalaThCs K ycTapeBlIEMY ITOHUMAHUIO THAPOJIOTHH,
KOTZa OHa BKJII0Yajla OKEAHOJNOTHIO U THAPOreosoruio (reoruaposo-
TUI0), TO, OTOXIECTBISIS €€ C TUAPOJIOTHUEi CyllH {(KOHTHHEHTAJIBHOMN
TUNPOJIOTUeit), UeNeco00pa3HO OCTAHOBUTHLCH HA MPUBOAUMOM HIDKE
OnpeneaeHUU.

T'unponoruss — 3TO Hayka:

e U3yyaollas MPUPOAHBIE MPOLECCH U IBJIEHUS HAa 3eMHOM Cyllle,
MIPOUCXOASIINE C BOAOW, B BOAE WIM C YYacTHEM BOJIbI, MCKIIOYast
(w1 He uckmoyasa?) chepbl THAPOXUMHUU U MMAPOOUOJIOTHH;

e BXOJSILIAS B LUK HayK o 3emie;

* COCTOSALIAs M3 ABYX YacTeil — pyHaaMeHTAIbHON U IPUKIIAAHOM.

MBI OTKa3JIUCh OT MBICIY IIPUBECTH YTO-TO BpOJE KPaTKOil aHTO-~
Joruu onpeaeneHuil Hayku «luaponorus» BCAEICTBUE UX HEYETKO-
CTH UM NPOTUBOPEYMBOCTU. TeM He MeHee, TOMUMO CHOPMYITUPOBAH-
HOTO HaMM U MPUBEJACHHOTIO BhIIlie, IOMEIAeM TPU XapaKTepHEIe Je-
GUHULIMHA.

1. Onpenenenve M.A. Benukanosa [3]: «[unposnorus — Hayka o
JEeATEIHOCTH BOJABI Ha IMOBEPXHOCTH 3EMJIIU».

2. Onpenenenue HeMelkoro ruaposiora P. Kemnepa (Boxnbl u Bon-
HbIi OanaHc cymwn. M., 1965): «'magposnoruss — 3TO HayKa O BOe,
HaxoIsUIeics Hall, Ha U [IOJ 3€eMHOM MOBEPXHOCTHIO B €CTECTBEHHOM
COBOKYITHOCTH BceX (DOpM ee NpOosSBIeHHS».
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3. Onpenenenue u3 sHLMKIoNeaun «OkeaH — Atrmocdepa» (J1.,
1983): «I'maoponorust — HayKa, U3y4yalolias BOAbl CyliM OT MOMEHTA UX
BBITIAZIEHUS B BUJE OCAJKOB JIO BO3BPALUEHHSI B OKEAHBI».

Bo MHOTMX u3BeCTHBIX yyeOHMKaX 10 O0LeH rMAPOJIOIMY ¥ TUAPO-
JIOTHHU CYIIY OMpejesieHus HAayKu, MMM OIMCBhIBacMOM, BOOOIUE OT-
cyrcrBy1oT. Bonee Toro, cylieCTBYIOT OUEHb Pa3NUYHble MHEHUS O CO-
JEPXaHWU, IIPUOPUTETAX K TOJKOBAHUM PAZNUYHBIX ACTIEKTOB IMAPO-
sioruy. B cniucke ocHOBHOM JMTEpaTyphbl CO3HATEABHO MPUBeAeH Habop
W3JaHU, XOpOoUIo MOATBEePXKAAMIMX cKazaHHoe {3, 7, 9, 10, 11, 15,
16, 18, 19, 20, 27, 28].

YyeHue o CTOKE — IJIaBHasi COAEPXATeIbHAs 4acTh TUAPOJIOTHM.
PeyHoit CTOK B LIMPOKOM CMBIC/IE — HOPUPOAHOE SIBJCHUE IepeMe-
1eHuss cCBOOOJHOM BOABI B IIpeAeiax CyWH noa AeACTBMEM IpaBUTa-
LIMOHHBIX CWJI, KOTOpasi paHO WJIX IMO3IHO HEIPEMEHHO MOSBIAETCS
B pycJIaXx peK M JIUIIb B HE3HAYMTENBHBIX KOJUYECTBAX HEIOCPEN-
CTBEHHO CTeKaeT B Mope. PopMUPOBAHUE CTOKA — IJIABHBIM IIPOLIECC
Ha3eMHOU 4acTU TMAPONOrMYECKOro UUKIA, COCTOSIUMN U3 MHOXe-
CTBA YaCTHBIX POLECCOB, MPOUCXOASAIIUX B €CTECTBEHHBIX ITPUPON-
HBIX 00pa30BaHUSX, HA3bIBAEMBIX PEYHBIMM OacceitHaMu.

B HacTos1ee BpeMsl THAPOJIOTUS HAXOIUTCS B HEYIOBIETBOPUTE b~
HOM COCTOSIHUM. [0 CuX MOp He pelleHbl MHOTUE CYHIECTBEHHBIE BO-
npockl (opMUpPOBaHUS CTOKA. BMecTe ¢ MaTeMaTUYECKUM MOJEIUPO-
BaHHEM B TMIPOIOTUH MMOABUIMCH HOBBIE MTPOOAEMBI U TYIIUKHU.

MemieHHO 1 C TPYIOM IMpOOUBAIOLIASACS THAPOIOrMSA HOBOIO IIO-
KOJICHMSI CBSI3aHAa C MareMaTUYeCKUM MOJENUPOBAHUEM IPOLIECCOB
CTOKA U ITOSIBJIECHHEM COBPEMEHHBIX BHIYUCTUTEILHEIX BO3MOXHOCTEIA.
Ho 3pech BaxeH He caM $HaKT UCTIONb30BaHUS KOMITBPIOTEPOB WM TEP-
MUHA «MoIenb». U To, U Apyroe BXOAUT B apceHaNl ¥ TPaAULIMOHHON
TMApPOJIOrUK. Beb B KayecTBe pe3yJibTaTOB BEIYUCIIEHHIM TEIIEPh MOX-
HO II0JTyYaTh I'POMagHble MacCUBBI HUDD U moObIe rpaduyecKue Imo-
CTpoeHUs 6e3 U3BMEHEHHS CyIIECTBEHHOM YaCTH CBOUX METOHOB U IOJI-
x010B. [lesio B MpUX0/Ae HOBBIX YMOHACTPOCHUT, MUPOBO33pEHUA, HO-
BBIX CJIOXHBIX MOJIEJIEit, CaMa BO3MOXHOCTb MOSIBJICHUSA KOTOPBIX SIBH-
Jlach €CTECTBEHHBIM CJICACTBHEM IIPUXOJIa IMOXH KOMIIBIOTEPOB.
MonenupoBaHue B TUCKAX CTAPOR KNACCUYECKOM TMAPOJIOTUHM B YEM-
TO aXe HeJIETNO, XOTS € CTOPOHHHUKH 3TOTO He 3aMeYaioT U OKa3hiBa-
10T OKECTOYEHHOE COIPOTHUBIECHUE MHAKOMEICIHIO.

1.4. Pasnensl ruaposioruu

CrnenuuyHO OTHOLUEHUE MEXIY TUAPOIOTUEN U THIPOreoNoruei
(reoruzaponorueit). C TOUKM 3peHUs] aCIIEKTOB TEOPHUH, MOIAEIUPOBa-
HUS, pacyeTOB, NIPOTHO30B CIOXUBLIEECS OTAEEHUE TMAPOIreOJIOrMU
OT IMAPOJOruM — HegopasyMmeHue. [1o cBoei cyTH — 3TO eauHas Ha-
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yka. Ho MHXeHepHast TUAPONIOTs M MHXEHEPHas TMAPOreosiorus no
KpYTY pellaeMbIX 3a1a4 CUJIbHO OTAMYAIoTCs Apyr ot apyra. [Toatomy
U3MEHHTD CIIOXUBILYIOCS CUTYALIMIO OYEHE CITOXHO, a TEMEPh YXKE BO3-
MOXHO U HeleJiecoo0pasHo. TpaquMOHHO MMAPOreoors OrKe MpHy-
MBIKA€T K TEOJIOTMH, WHOIJA OPraHU3allMOHHO JaXe COBMEIleHa C
Heil. I'paHuIIa MeXay TUApPOJIoOTMed U TMAPOreoJOrueil MIUII030pHa.
T1o4YBEeHHBIN MMOKPOB M IMEpBble METPHI TOJILUK FOPHBIX MOPOX — 3TO
00NIacTh MOBBILIEHHOTO MHTEpeca MMIPONIOTMH U THAPOTEOJOrUuu O~
HOBpeMEHHO. XOTS €CTh U HEKOTOpasl pa3HMIA:

¢ TUIPOJIOTHUIO SIPYCHI IIOA3EMHBIX BOJ B IIEPBYIO OYEPElb UHTEPECY-
JOT KaK eMKOCTH HAKOIJIEHUS BOJBI U B Pa3HOH CTENeHHU 3aMeJIEHHO-
ro €€ UCTEYEHUS B PYCIAOBYIO CETh PEYHOro OacceiiHa;

¢ TUAPOTEOIOTHUS UCCAEAYET pacnpoCTpaHeHue, (GOPMBI 3aICraHus,
3aIaChl, PEXUM U JABUXEHUE MON3EMHBIX BOJ.

BooOiie ke 00a Ha3BaHHBIX acreKkTa He YyXJbl 00eMM HayKaM.
V1 HakoHell, TUAPOTEOJIOTUS U THAPOJIOTUS CTAIKUBAIOTCA C Ipobiie-
MO B3aMMOAEHACTBUS ITOBEPXHOCTHBIX U ITOA3EMHBIX BOJ, IPUYEM KaX-
Jasi UCUUIUTMHA CYUTaeT ee cBoeit. CnenyeT 100aBUTh, YTO TUAPOIO-
TUIO UHTepecyeT U DIyOOKMi noa3eMHbIt cToK. OHa B KaKOii-TO Mepe
Ha4MHAET TEPATh MHTEPEC K IOA3EMHBIM BOJAM, 3aCTAIOLINM HILKE
YPOBHS MODAI.

Enie oxHa HENENOCTh JAJIbHEHIIeH Ae3UHTETPallMU U pa3rpaHuye-
HHS HayK O 3eMJie — 3TO MCKYCCTBEHHO MOCTENEHHO paciliupsronee-
CS OTUYXICHUE IVISIIUOJIOTUY OT TMIPOJIOTHH, ITaryOHO CKa3bIBaIOLLE-
€cs Ha pa3BUTUM 00eux HayK. BripasuM yBepeHHOCTb B TOM, YTO U -
POJIOTHS U TASILUONOTHUS 10 GONBILIOMY CUETY — €IUHAasi HayKa.

JIOBONBHO OOIIETIPUHSATHIM WIH, IO KpaliHel Mepe, YIIOTpeOUTeNRb-
HBIM SIBJISIeTCSI TTOAPA3eIeHe THAPOJIOTMY 10 BOOHBIM OOBEKTaM —
TUAPOJIOTHS PEK, 03ep, OONOT, TOYB, TTOA3eMHBIX BOI, JIEAHHUKOB. Bpone
OBl ecTecTBeHHO U JIoTUYHO. Ho He Bce Tak nmpocro. JlaBaiiTe paccMoT-
pUM 3TU pas3Aelibl MOCIeI0BATENRHO.

Tudpoaozusa pex. DTO TMOYTH TABTOJNOTUS THIPOJOTMU CYIUM MK
obmieit ruaposoruu. Mul ynusnsgeMcsi, TIoYeMy HUKOMY He IPUIIUIO B
rOJIOBY BBIIEJIUTH ropas3no 60see eCTECTBEHHYIO «TUIPOJIOTUIO PEYHBIX
bacceitHoB». Y ecu npemomasaTesIio BhiMajia IO YUTATh JICKLMH IO
TUOPOJIOTUU PEK, TO OH HAXOAUTCS B CAOXHOM IOJOXEHUM, HOO OHa
MPAKTUYECKN HepasaennMa c oblIeid TUApPONIOruei.

Tudpoaozus o03ep. 30echy CUTyalUsT CIOXHEE, TaK KaK MMapaielbHO
CYLIECTBYIOLHE TEPMUHBI «03€POBEACHUE» U «TUMHOJIOTHS» HE SBS-
IOTCSI €€ CHHOHUMAaMH, ITIOCKOJIBKY BKJTIOYAIOT B ce0s1 MHOXECTBO CIle-
uubuyeckux IS JTUMHONOTUHM BOmpocoB. OTKpoiite, Hampumep
KHUTY «JIuMHONorus» . XaT4MHCOHA, U BBI TYT Xe YOSAUTECH B ITOM.
B yem-TO momoGHA CHUTyaUuss ¥ C TMAPONOTHEN GOJIOT, IIPOTUBOIIO-
CTaBJI€HHOI1 ¢ «D0NIOTOBEACHUEM». B ITOCIeIHEM CYIECTBYIOT acIeK-
Thl, JOCTATOYHO JAJIEKUE OT TUIPOJIOTUU, HO KOHEYHO C Heil CBSI3aH-
Hble, EC/IM MBI VX€ JaBHO OTAESNWIM OT TUIAPOJIOTUH «TUAPOOHUOTIOTAIO
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M, B KaKOI-TO Mepe, «[MAPOXUMUIO», TO ISl «IUMHOIOTUU» U «B0-
JIOTOBEJEHUSI» ITO OTHEJICHUE YK€ HEAOMYCTUMO.

Tlousennan zudpoaoeus. BiuzkuMu onpeneeHUsIMU SIBJISIIOTCS «y4e-
HUEe O IOYBEHHOM Bjare» U B KakKOM-TO Mepe «(pHU3MKa MOYBBI», TAK
KakK B paMKax IOYBEHHOI T'MAPOOTUU PELIAIOTCS U 33Aa4M TEI10006-
MEHa.

HaspanHble pasaesbl TMAPOJIOTUM CIEAYeT HOCTOSHHO UMETh B BUILY,
HO HE IIPUAaBaTh UM KaKOro-HUOYAb CAMOCTOSITEJIBHOTO 3HAYEHHUS.

HMHorna HEKOTOPHIM BaXXKHBIM acCIleKTaM TMIAPOJOIMM KakK €AUHOM
HayK¥ COOTBETCTBYIOT TaKMe BBIICHASIEMBIE KPYIHBIC pasfieibl, KaK:

1. Tudpomempus;,

2. Tudpozpaghus;,

3. Qusuueckas eudpoaozus,

4. Cmoxacmuveckas 2u0poao2us,

5. Ilpuknaduas eudponozus.

V3aKOHUBAHKE PA3TUYHBIX «TUIPONOTHIT» B KOHEYHOM CYETe IpU-
HOCUT OOJIBllIEe Bpena, YeM IT0JIb3bI, ¥ B MEPBYIO oyepelb M3-3a pac-
CIOCHUS MBICIEd CaMUX aBTOPOB «Y3KHX TMAPOJIOruii». A BOT Jt0boe
[MOJIHOE, BCECTOPOHHEE M INIyOOKOE MCCIENOBAHUE NOIKHO BKIIIOYATh
B cebs1 00CYXIeHHe CIEeAYIOIIUX NECATH [IABHBIX ACTEKTOB, BaXXHBIX
HE TOJBKO B paMKax T'MAPOJIOrMM, HO U BO BCEX Haykax o 3eMie.

1. Memoodonozuueckuii (B3aUMOCBS3b, U30MPATEILHOCTD, JOKA3aTeb-
HOCTb METOJIOB, TIPUEMOB Y TIOIXOJ0B).

2. Hamepumensroui (MpUOOPHL M CMIOCOOBI U3MEPEHUS U3ydyaeMBbIX
BEJIMYHMH).

3. Dkcnepumenmansuniid (IPOBEACHUE SKCIIEPUMEHTOB U HaGnoone-
HUI).

4. Codepxcamensvhbili:

o Quzuyeckuit (onucaHue rUAPOJOTMYECKUX IIPOLIECCOB U SIBIEHUIMA
U UX 3aBUCHMOCTH OT YHUBEPCAIBHBIX 3aKOHOB IPUPOMIBIL);

* XUMHYECKUI (OmucaHue TUAPOJIOTUYECKUX, TMAPOXMMHUYECKUX
MPOLIECCOB M 3arps3HEHUs C YYETOM KPYroBOpOTa XMMHYECKUX 3Jie-
MEHTOB M BELIECTR);

e buonoruveckuil (onmMcaHue I'MIPOJIOTMYECKHUX, GHOXMMHYECKUX
¥ OMOJIOTMYECKUX MPOIECCOB B 3KOCUCTEMAaxX M GMoMax).

5. Mamemamuueckuii.

 IETEPMMHUPOBAHHBIN (CTIOCOOBI ONTUCAHUSA TUIIPOIOTHYECKUX MIPO-
LIECCOB U SIBNICHU);

« BEPOATHOCTHBIM (CrIOCOOB! OMUCAHUsI ClydalHbBIX FUAPOJIOrHYe-
CKHUX BEJIMYUH, TIPOLIECCOB U TOJIEi).

6. leoepaguueckuti (0600IEHNE ¥ CUCTEMATU3ALUs [1aPAMETPOB
Mozeneit GOpMUPOBaHHUS CTOKA U JPYTUX THAPOJIOTMYECKUX IMpPOLieC-
COB M SIBJIEHUI Mo jaHAwadTam, NPUPOTHEIM 30HAM ¥ KOHKPETHBIM
TEPPUTOPHUSIM).

7. Hcmopuyeckui (pecTtaBpauysi TUAPOJOTMYECKOro IIPOLIIOTO U
MPOTHO3bI OYIYyLIErO, UCTOPUS TUAPOJIOTHH).
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8. xonoeuneckuii (crieumduyeckass OpUeHTALUSI BOZMOXHOCTEN I~
pOJIOTUHU B PEIUEHUM 3a[a4 OXPaHbl OKPYXKAIOLUEH Cpebl).

9. [Ipuknaonoii

e DACYETHBIA (OpUEHTALUs] METOOB TUAPOJIOTUHU UISL HYXKI CTPOU-
TEJIPHOTO U 3KOJIOTUYECKOrO IIPOEKTUPOBAHUS);

© [IPOTHOCTUYECKMU I (MCIOIb30BAHME THAPOJIOTMUYECKUX MOIETEH 1S
AKCTPANONALUU THAPOIOTUIECKUX TIPOLECCOB B OyayLUee);

¢ COLLMOJIOTUYECKU I (BOCIIPUSTHE Y PeaTU3aLUs TMAPOJIOIMUECKUX
unel, MOArOTOBKA KaApOB, HayYHO-IIOMYJISIpHAs JIMTepaTypa).

10. Jlexcuxo-cmuaucmuneckuii (HaydHasi TEDMUHOJIOTUS, TOJIKOBbIE
1 SI3bIKOBBIE TUAPOJIOTMYECKHUE COBApU, NEPEBOIbI TMAPOIOTNYECKOM
JINTEPATYPBI, CJIIOBAPHBIM 3alac s3blKa U CTWIb U3JIOXKEHUS TEKCTOB
cTaTeid U MOHOrpaduit B 006J1aCTU TUAPOJIOTHU).

1.5. Tupposiorus B cucTemMe HayK

T'oBOpsi 0 MECTE TMIAPOJIOTUM CPEAU JPYTHX HayK U €€ B3aUMOOTHO-
LIEHUM C HUMU, BAXXHO HE TOJILKO Ha3BaTh 3TU HAYKU, HO K 00paTUTh
BHMUMAaHME Ha OCOGEHHOCTH 3TOro B3auMOOTHoIueHus. Ho cHayana
PAcCMOTPHM CHCTEMY HAyK, B OCHOBHOM €CTECTBEHHBIX, TaK MJIM UHAYe
OKAa3bIBAIOLLUX BNUSHUE HE TOJBKO HA IMAPOJIOrUIO, HO ¥ Ha JIpyrue
HAyKH{ O 3emuie.

DTa CHUCTeMa CKIIAILIBAETCS U3:

e (OYHIAMEHTAIbHBIX HAYK — (DU3UKHU, XMMHUH, OHMOJIOTUU, MaTe-
MaTUKU (SBISETCS JIM IOCHAEAHSS €CTeCTBEHHONH HayKOH — BOMPOC
CIIOPHBIH: «...eCTECTBEHHBIE HayKH, BKJIf04Yass MareMaTUKy» (I'. Beitsib.
Marematnueckoe mplueHue. M., 1989), «...marematuka...He OTHO-
CUTCS K eCTeCTBEHHBIM HayKam» (P.Peiinman, P.JIeitron, M. Canzc.
DeitHMaHOBCKHE JleKUUHK 110 pusuke. T. 1. M., 1965);

e HayK 0 3emie, UMEIILIUX OTHOLUEHHE K TPEM OCHOBHBIM <«I€0-
chepam», — reonoruu (Jurocdepa, BKIHOYAOINAass 36MHbIE MAHTHUIO U
SIpo), MeTeoposiornu (aTMocdepa), okeaHoJOTUHU (CoCpenoTOYeHHAS
ruipocgepa), ruaposoruu (paccpenoToyeHHast ruapocdepa);

e UCTOpUM (B JAHHOM Cllydyae MpUpoabl) U reorpaduu, MOCKONbKY
BCe cyllee MpedbIBaeT BO BpEMEHU U IIPOCTPAHCTBE.

Kaxnas 13 nepeunciieHHbIX HayK 00JIagaeT CIIOCOOHOCTBIO Iepe-
MOJHATBCS ¥ pa3MHOXaThbes. Y1 rumpoiorus, nojgo0HoO BceM HayKaM o
3eMile, UMeeT IpaHHd, MOBEPHYTHIE KO BCEM IEepedyHCAeHHBIM OTpac-
JIAM 3HAHUS, a TAKXKE pacriojiaraeT CBOMMU, YCIIOBHO CaMOCTOSTENb~
HBIMU AUCUUIUIMHAMU.

DOyHIaMeHTabHbIE HAYKX TIPUCYTCTBYIOT B FHAPOJIOTUM ITOBCEME-
CTHO, Y YIOp Ha UX BAMSIHUE U UCIIOJIb30BaHUE 3aBHCUT OT IPHUPOIBI
npo6neM u u3bpanHoi Meroaosnoruy. CrnenuansHO CIEAYET OTMETUTD
BETUKYIO pPOJIb «IapULIBI HayK» — DU3MKK B Haykax o 3emure. [Tomumo
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TOTO, YTO CYLIECTBYET (pU3MYecKas reosiorus, dusnyeckas Tuaposio-
rust, pusnueckas reorpadusi, BoLIeJISeTCS LBl KOMIUIEKC TaK Ha-
3bIBAaEMbBIX re0(U3UYECKMX HAYK: B METEOPOJIOTMM — 3TO (pU3MKa aT-
Mocdephl, B OKEAHOJIOTHH — GU3MKA MOPS, B TeOJOTUM — TeOPU3M-
Ka, B TMAPOJIOrHy — reodU3uKa BoJi, IEPEUMEHOBAHHAS B «TUAPODU-
3uKky» [1]. B ueM-To 1OJOOHO M «BTOPXEHUE» XUMUU U OUOJIOTUM B
Hayku o 3emie. XUMUS TIOPOAMIA TEOXUMUIO U TUAPOXUMUIO (U 0be
OHU BaXHBI JJ1s1 THAPOJIOTUH), a OUOJIOTHS MTPOBEJia aKLNIO «3KOJOTU-
3auu»,

Hayku o 3emiie, nepennieTasch, Wi BKIIOYAIOT B KPYT CBOUX HUH-
TEPECOB OOHM U Te Xe NIPUPOAHBIE IIPOLIECCH ¥ ABACHUA (HO BCETrHa B
YeM-TO OTPaHUYECHHBIE CBOeM COOCTBEHHOMN CIEHM(MDUKOIM), HIH XE
«CO3[AI0T» MPOMEXKYTOYHBIC OTPACIH HAYKM.

BOMBUIMHCTBO I'PAHMI] MEXAY OCHOBHBEIMU HAayKaMH O 3eMJie M UX
OTHOCHTENIBHO CAMOCTOSTENIbHBIMU OTPAaCIsIMH YCJIOBHBI, WIII030PHbI
AKX Jaxe IMpUIyYMaHBL,

1logBonas UTOrM CKa3aHHOMY, KOHCTAaTHPYEM, YTO TUIPOIOTHS UMEET
cBoM (DU3UYECKUE, XUMUUYECKUE, OMONOTHYECKUE, IKONOTHUESCKUE,
reoJIOTMIECKUE, MAaTEMAaTUYECKHUE, TeorpadpuIecKue, HCTOPUIECKHUE ac-
nekTol. B 3akmoueHne XoTuM o0paTUTh BHUMaHUE TUAPOJIOTOB U BCEX
TeX, KTO XOUET CTaTh UMM, Ha TOT HEIPETOXHEIN (haKT, YTO XOpOLIas
OCBEIIOMJIEHHOCTD O TIOJIE3HBIX JUISL Pa3BUTHUS T'MIAPOJIOTHU 3JIeMEHTaX
BCEX MEePEYUCICHHBIX BbIIIE HayK — 3TO BCETO NHUIUIb HEOOXOXMMBIK
©a30BBIA MUHUMYM.

1.6. OcHOBHbIE KOHIENIMH THAPOJIOTHH

KoHuenuus KaK CUCTeEMA B3MIANOB Ha MPOUECCH U IBICHUS U Ha
MPUYUHE X OOYCIIOBIUBAIOIIUE SBIASETCS HEOOXOOUMBIM 3JIEMEH-
TOM Kaxaoit Hayku. [TloaTomy o3HaKoMIIeHUE ¢ HAOOPOM KOHLIEMIMIt
YYEHUS O CTOKE, U THUAPOJIOTHH BOOOLIE, 1aeT BO3MOXHOCTb I'HIpPO-
JIOTaM TONYYUTh YHOPSNOUeHHYI0 HHOOPMALIMIO VIS pa3MBIILIeHUM
0 LIEJIbHOCTH, CYLIHOCTH H 0COOEHHOCTSIX CBOEHM HayKU, a «HETUIpO-
JloraM» OCO3HaTb, YTO KPOETCS 32 MOHATHEM «ruaposiorus». Urak,
KOHUEITIIUHU:

1. O eudpoaoeuneckom yuxae. Ha noHATMM KpyroBopoTa BOABI B
MpUPOIE, CBA3BIBAIONIETO BOSAUHO BCIO CUCTEMY HAyK O 3emie, 6a3u-
PYIOTCSI OCHOBHBIE NIPEACTABICHHUS THUAPCIOTHH.

2. O nazemnoii vacmu zudpoaozutteckoz2o yuxaa. Nloctynupyercs exus-
CTBO MOCJIENOBATENbHbIX IIPOLIECCOB ITOBEACHUS U MEPEMEILIEHUS BONI
MEXIy MOMEHTaMU BBITIAJICHYS OCAJIKOB Ha MOBEPXHOCTh CYIIU U 110~
nagaHds ee B MUPOBOIL OKeaH.

3. O cmoke 600bt. B ocHOBe (hM3NYECKOI CYIIHOCTH SIBAEHUA CTOKA
JIEXUT OTIPEefeNsAiouiee CBOMCTBO BOOBI — €€ TeKyYecTh. B rpaBuTanu-
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OHHOM TI0JIe 3eMJIX 3TO CBOICTBO 3acTaBiisgeT BOLY HENIPEPBIBHO ABH-
rarecsi. Ho Bpemst ¥ IyTH 3TOTO ABMXKEHUSI MOTYT OBITh CAMBIMU pas-
JINYHBIMH.

4. O gusuneckux u xumuneckux ocobennocmax 800vl. AHOMAIbHbBIE
CBOMCTBA BOIBI MMEIOT MHOXECTBO YHHUKAJIbHBIX I'MAPOJIOTMYECKUX
MOCENCTBUIA: OTHOCUTENBHO IIIyOOKUE peKd U 03epa He IepeMepaa-
10T, BOJA XOPOILHO PaCTBOPSET MHOTHE XUMIYECKHE BELIECTBA, YMEHb-
LIAKOTCS. aMIVTUTYABI M3BMEHEHUS TEMITEPATyp BOABI U BIaXHOMN IOYBHI
[0 CPaBHEHUIO ¢ aTMOCHEPHBIMU, CHHXXAETCd CKOPOCTh TaKUX IpPO-
LIeCCOB, KaK NpoMep3aHKe, CHeroTassHue, ucrapeHue. Bee 3To He Tomb-
KO CrIocoOCTBYyeT MHOIMM OMOJIOTMYECKUM ITpolieccaM, HO YacTO UX U
OIpeaeIsier.

5. O 3akonax npupodsi. Bce mpoLecchl HEXUBON MPUPOALI, B TOM
YyC€ U THAPOJOrMYECKHUE, MOTYUHSIOTCS MCKIIOYUTEIPHO 3aKOHAM
buzuxu u xumuu. [IpeTeHUMO3HBI TIOMBITKY PSA/A NMpeICTaBUTeNEN HayK
o 3emie chopMyIHpoBaTh reorpaguuecKue, reoJIoruyecKue, ruapo-
JIOTUYECKHE «3aKOHBI». DT HECYIIECTBYIOLINE 3aKOHBI — TOJIBKO He-
KHE CIIOBECHBIE KOHCTATALIMKM MJIK YTBEPKIAEHMUS.

6. O 3axonax coxpanenus. DTU BaXHEHIIe YHUBEPCATbHbIE (DU3K-
YeCcKHEe 3aKOHBI OTOOPaXeHbI B TMAPOJIOTMH YPABHEHUSAMU BOAHOTO U
TEIUIOBOro GaaHca.

7. O6 ykaone. Yrojl HaKJIOHa MECTHOCTH, CKJIOHOB, pycejl BCerma
HEIMOCPEACTBEHHO BJIMSIET HA CKOPOCTD JIIOOBIX ABMKEHUI U Ha BEJIU-
YUHBI, IPONOPIIMOHAJIBHEIE TIOIAAN COMPUKOCHOBEHUS 3€MHOM MO-
BEPXHOCTH C aTMocGhepoil.

8. O peunom bacceiine. D10 eCTeCTBEHHOE AUCKPETHOE MIPUPOTHOE
o0pa3zoBaHHe KaK TrUIpoyioruyeckas ¢opMa opraHu3anuu pejbeda
CYIIH SIBJISETCS MECTOM pa3BepThIBAHHUA IIpoleccoB (GOpMHPOBAHHS
CTOKA.

9. O cmoxosom 31emenme. DTO TUCKPETHOE MOBEPXHOCTHOE WIU
MoJ3eMHOE 00pa30BaHME €CTh NMPUPOTHAs (HopMa CaMOOpraHU3aLUU
ONTUMAJILHBIX YCIOBUMA HAKOIUIEHUSI M CTEKaHUs BOAbI HAa CKJIOHAX
pe4YHbIX 6acceiiHOB.

10. O cmoxoopmupyrouem xomnaexce (CPK). 3ro cneuudpuye-
CKOEC HAaUMEHOBAHUE OTHOCUTEJIBHO OMHOPOMHOU YAaCTU TEPPUTOPHUH
peYHoro GacceifHa ¢ mo3unuit yyenusa o croke. COK B HekoTopoMm
CMBICJIE COOTBETCTBYET TEPMUHAM WIAHAIIA(T», «9KOCUCTEMA» U «OKO-
101 (3 (k1

11. O poau 600vt 6 Hcusnu 3xkocucmem. Boia ¢ 3KOIOTUYECKON TOU-
KH 3pEHUS — OAHUH M3 OCHOBHBIX JHUMHUTHUDYIOLIMX (DaKTOPOB CYyLIe-
CTBOBAaHHUA M (DYHKLMOHUPOBAHMS JIO00H SKOCUCTEMEBI. DTO U €CTh
OCHOBHOM CYIIECTBEHHBIN acreXT HeoOXOMUMOCTH 3KOJOTUYECKOM
OPHEHTALIMY YYEHHS O CTOKE.

12. O popmax cxonaenus 6odvl na cyue. SIBjienne cToka CONpPOBOXK-
JaeTcs bosiee WIM MeHee UTHTEeIbHBIM 3alepXXaHHUEM BOJBI B Pa3HOTO
pola MOAXONAIIMX AJISI 3TOTO 3JIEMEHTAaX CTPYKTYPHl BEPXHUX CJIOEB
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nurocepsnl. [Ipyras dopma 3aaepxaHUs BOAbI HA CyLIE — 3TO €€ Ha-
KOIleHue B TBepAOM cocTosiHuU. Cpenu opMm CKOTUIEHUS BOJALI HA
cyure — o3epa, 60J0Ta, NEAHUKM, CHEXHBIM [TOKPOB, MOUBEHHLIE U
MOA3EMHBbIE BOJbI.

13. O eé3aumooeiicmeun nodzemuvix u nosepxnocmuutx 600. [IpuH1IyU-
MHAAJILHO Ba)XHO — CTEKAeT BOJA [OBEPXHOCTHBIM WM IOA3EMHBIM
nyreM. MlHOrAa 370 TONBKO YCAOBHOCTH, HO OOBIYHO 32 3TUM CKpbIBa-
I0TCS TPOMaJHble AMHAMUYeCKUe pa3aniusi. ITo3ToMy UCKITIOYUTENBHO
BAXXHBI ITEPEXOJHBIC TIPOLECCHI U SIBICHUS.

14. O 3azpasnenuu. Ilpouecce 6acceiftHOBOro 3arps3HeHUst U Hop-
MUPOBaHUS CTOKA HEPA3PHIBHO CBSI3aHBI C HAyala U 10 KOHLA.

15. 06 onacuuix eudposozuueckux seaenunax. ECIu UHTEHCUBHOCTD
nporecca (GOPMUPOBAHUS CTOKA MJIM HAKOIUIEHHUS BOABI MPEBBICUT
onpezaesieHHbIE TIpEJesibl, TO 3TO MPIMO UM KOCBEHHO TMPUBOLUT K
OTACHBIM CUTYaLIUsIM U Jaxe K KaracTpodam.

16. O poau 600vt 6 3K302enHbIX 2e0102uMecKux npoyeccax. I1ouTy Bce
DK30TeHHBIE IIPOLECCHl (BBIBETPUBAHME, KPUOTEHHBIE U KapCTOBLIE
siBieHUst, cyddosus, conudmoxkLus, 00Bakbl, OMOJA3HH, CEJEBBIE T10-
TOKH, CHEXHbIE NaBUHBI) CBS3aHBL C KOCBEHHBIM, a Yallle BCErO C
NpsAMBIM y4yacTueM Boabl. [TockonsKy GopManbHOe pazfeneHue 3THX
MPOLIECCOB Ha IreojIorHYecKue ¥ FUAPONOTHYECKUE MPAKTUYECKU He-
BO3MOXHO, TO MOCJIEIHNE €CTECTBEHHEE BCErO CYUTAThL O0NACThbIO MPU-
JIOXEHHUSI CHJI CO CTOPOHBI 3THX JBYX POACTBEHHLIX HayK — Te0NOTUH
Y TUAPONOTHUH.

17. 06 sxcnepumenmaavroi zudposozuu. IommuHHbBIE JOCTKEHUS B
TMAPOJIOTMH U YYEHHUU O CTOKE BO3MOXKHBI TOJIBKO [TPU CAUSHUM CPEACTB
3KCIIEPHMEHTAILHOTO, BBIMUCIUTEIBHOIO U TEOPETUYECKOTO UX pa3-
JIeNI0B.

18. O poau mamemamuxu. MareMaTUUeCKOe OIMMMCAHUE AAET CaMoe
YETKOE M SICHOE OOBSICHEHUE TMAPOJIOTUUECKOl pealbHOCTH.

19. O mamemamuueckom modeauposanuu. IIpruMeHeHUE MaTeMaTH-
KM B HaykKax 0 3emJie OCHOB2HO HAa MOHATHUU MaTeMaTUYECKOU MO-
Jlenu. ANEKBaTHOE NPUPOJE TOJTHOLIEHHOE MaTeMaTHYEeCKOe MOJe-
JIUPOBaHUE — 3TO HAYYHBII MPOPHIB K HOBBIM BO3MOXHOCTSIM TUMI-
pOJIOTHM.

20. O demepmunuzme u cmoxacmuxe. Ilocnennue MOKHBI COBMECT-
HO TIPUCYTCTBOBATh B TUAPOAOTUYESCKUX TEOPSTUYSCKHMX TIOCTPOEHUSX
DOBHO HaCTOJIBKO, HACKOJIbKO 3T0 Heobxoaumo. Hanbonee yrayHeiM 1
MOJIHBIM KX COYETAHUEM, HECOMHEHHO, SBJISETCS NeTepMUHUPOBAH-
HO-CTOXacTH4ecKoe MoaeaupopaHue. OnHako Bceraa CiaeyeT UMETh B
BUAY, YTO COAEPXKATENbHAS YACTh TMAPOJIOTHH, T.€. TO, YTO OTIUYAET
€e OT IpYrux Hayk, LIeJJUKOM JeTepMuHUpoBaHa. C Ipyroii CTOpoHBI,
CTaTUCTUYECKHUE METOIbl OAUHAKOBO IIPUIOXUMBI B J100bIX HayKax.

21. O eepoamuocmu. DTO OCHOBOIIOJIArAIOLIEE TOHATHE TEOPUU Be-
POATHOCTEX ¥ MATeMATUYECKOM CTATUCTUKHU OCTAETCHA LEHHBIM U IS
TUApONOTMM. TIOMUMO NIPAMBIX YMCTO CTOXACTHYECKMX METOLOB, OHO
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MOXET OKa3aThCsl HeOOXOMUMBIM U I Cyry00 JEeTepPMUHUPOBAHHBIX
MOZAENEH.

22. O e3aumodeiicmeuu ¢ opyzumu nayxamu o 3emae. l'uaponorus u
YYEHHUE O CTOKE JOJKHBI IIMPOKO ITONB30BATHCS KOHLUEMUMAMU, pe-
3y/JIbTATAMUA U OIIBITOM BCEX HAyk 0 3emiie. 32 UX CYET OHU JOJIKHBI
PaCIHUpPATE CBOM METOAUYECKHME BO3MOXKHOCTU U, B CBOI O4Yepelb,
00oralaTh MX TUAPOJIOTMYECKUMY 3HAHUAMU U noaxonamu. [pu stom
MPEACTABISIETCA BAXHBIM CJIEXEHHE 32 €QUHCTBOM YPOBHS BCEX HAYK
U CXOACTBOM MX T'OCITOACTBYIOIUMX ITApaJUIM.

23. O e3aumoomnowenuu c 2eozpacueti. [eorpadsl noxa He 3aMeTU-
JIA HOBBIX OTKPBIBAIOLIMXCS FOPU3OHTOB CBOE HaykKu — reorpaduu
[TapaMeTPOB MaTeMATUYECKHUX MOJENeH y4eHUs O CTOKE U IPYTUX HayK
o 3emsie. MHOTHME U3 3TUX [TAPAMETPOB UMEIOT BITOJIHE ONpPEeAeSICHHBIN
OUNYECKUA CMBICT U SBASIOTCS OOIIMMU IS FHMAPOJIOTUH, Te0Jio-
THH, TO4YBOBeieHUsS. B npuHunne reorpaduyeckre oO001EHUST U CU-
CTEMATHU3AIHMI0 CBOUX I1apaMeTPOB MOIYT CHENATb M CAMH THMAPOJIOTH
(HO TeM xyxXe mid reorpados).

24. O npuxaaonoi eudpoaoeuu. IlpuxnanHas rtuapoJIOrusi, 6asupysch
Ha TOHSATHIX, MOIENSX ¥ METomax (hyHIAMEHTANbHONU TMAPOJIOIUH,
JOJKHA pa3pabaThIBaTh BCSIKOTO POJa MOCOOHS, peKOMEHIALUY U Py~
KOBOJCTBA LIS IPAaKTUYECKOr0 UCTIOAB30BAHUS B YIPABICHUU BOIHbI -
MU pecypcaMy U MpU PEIUeHUM CeThCKOXO3SICTBEHHBIX, CTPOUTE b~
HBIX, TPAHCIIOPTHBIX U JPYTUX NpobiaeM, CBI3aHHBIX C THAPOJIOrHYE~
CKHMMM pacyeTaMU M IIPOTHO3aMM.

25. O pacuemax cmoka. XapakTePUCTUKHU CTOKA — HOCUTENU 00606~
weHHOU MHbopMauuu o ruaporpadax croka. I'maBHas 3amaya pacye-
TOB CTOKA — IIOCTPOUTh IMITMPUYECKUE KPUBBIE pacIpeaeIeHus Xa-
PAKTEPUCTHK CTOKA UM alIlpOKCUMHUPOBATh UX AaHATUTHIECKUMU KpU-
BLIMH, a TaKXe HaWIyYUIMM CIIOCOOOM OLIEHMTh ITapaMeTpsl MOCIeN-
HuX. BTopas mo 3HAYMMOCTU 3alaya — MaTeMaTHYeCKM OIUCATh
XPOHOJIOrMYECKUE TTOCIeIOBATEIbHOCTY XapakTEPUCTUK cToKa. [1noxo
B T'MAPOJOTHU Pa3BUThl KOCBEHHEIE METOABI OLIEHKH XapaKTEPUCTUK
CTOKA 3aJaHHOHU BEPOSTHOCTU. IlepCreKTHBBI NpOOIEeMBbl CBS3aHBI C
JeTEPMUHUPOBAHHO-CTOXaCTUYECKUM MOJACMPOBAHUEM.

26. O npoznozax cmoka. B NpakTuKe ruIpoiioruy 0OBIYHO IPOrHO3MU-
pPYIOTCSL XapakKTepUCTUKU CTOKA, ropa3go pexe CaMu TUApOrpadbl.
IIporuo3st MOryT ObITh OHO3HAYHBIMU (KOTAa PE3Y/ILTaTOM IIPOrHO3a
SIBISIETCS Hauboee BePOSATHAS BEIMYIMHA) KM BEPOSITHOCTHBIMHU (IIpO-
THOCTUYECKHUI BBIXO — YCJIOBHAsI KpUBas pacripelie/ieHus 3TOI Beu-
yuHB1). KpoMe 3TOro OHM pas3nuyalorcsi KaK KpaTKOCPOYHbIE, AOJITO-
CPOYHBIE U CBEPXIO0JIrocpoyuHble. OCHOBA IIPOrHO3a — 3HAHUE COCTOS -
HUSA peYHbIX 6aCCEHHOB Ha JaTy [TPOTrHO3UPOBAaHUsA. BaxHoe 3HaYeHUe
[IpY 3TOM UMEIOT BApMAHTHI Y4eTa MOroMsl 3a Mepuo 3abiaroppeMeH-
HOCTH IPOTHO3a.

27. O coemewenuu npobaem pacuemos u ceepxooazoCpOHHbIX NPOZHO-
306. B yCJIOBUSIX HECTALIMOHAPHOCTH JJaHALIA(DTOB U KJIMMaTa HEN30EX-
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HO M3MEHEHME TPaAULIMOHHOrO CONEPXAHUS pacyeTOB U IIPOTHO30B
CTOKA.

Pelenue mpo6aeMbl MPeaCTaBISIETCS B [10CIEA0BATEIBHOM OCYILE-
CTBJICHUHU CJIEOYIOLIUX AEHCTBUIA:
~ ® CTOXaCTU4YECKOM MOJEJUPOBAHMU [TOTOMBI B YCIOBUSIX aHTPOITO-
TeHHBIX U3MEHEHU ! KJIMMATA;

o IETEPMUHUPOBAHHOM MOJEIUPOBAHMU CTOKA B YCIIOBUAX aHTPO-
MOreHHBIX Tpeobpa3oBaHuii TaHaadToB;

* JIETEPMUHUPOBAHHO-CTOXaCTUYECKOM MOIEIMPOBAHUMA U IONY-
YEeHUU YCJIIOBHBIX KPUBBIX paclipenesieHUA XapaKTEPUCTUK CTOKa;

e AHAJIM3€ U TPAKTOBKE Pe3yJIbTaTOB MOJENMPOBAHMA TIPU OLIEHKAX
OynyllIero COCTOSIHUS PEYHbIX 0aCCEHOB.

KpoMe OCHOBHBIX KOHLIEIIUNA YYEHUSI O CTOKE MOTYT OBITH cop-
MYJIMPOBaHbI MHOTOYHMCJIEHHbIE YaCTHBIE KOHIEHNLIMU, HallpUMep:

e O MEPBUYHOCTH aJAEKBATHOCTH MOIACIMPYEMBIX [POLIECCOB MPU-
POIHBIM;

e 00 ATOPUTMUYECKOM MOJAPAXKAHUU [IPUPOAE;

¢ O IPEAEIIBHOCTH MPOCTOTHI MATEMATUYECKHUX AMIIPOKCUMALIMIA IPU
OMMCAHUU MpoleccoB (GOPMUPOBAHUS CTOKA H T.II.

1.7. Bo3MOKHOCTH T'MADOJIOIHH

Posns rugponornu B XU3HU YeJIOBEKa, YaCTO HEJIOOLIEHUBaeMasl,
UCKITIOYUTENIbHA, YTO 00YCIOBIEHO HE 0COOBIMU JOCTOMHCTBAMM THI-
POJIOTOB, a BITOJIHE OOBEKTUBHBIMM OOCTOSITENBCTBAMU — YHHKATb-
HBIMM CBOMCTBaMM BOJBI KaK XMMHYECKOTO BELIECTBA, SBJISIOILErOCsS
[JIABHBIM KOMIIOHEHTOM BCErO XHBOIO M TOU Cpenbl, B KOTOPOM MBI
CIIOCOOHHI 0GuTaTh. «IIpupona XU3HEHHBIX IPOIECCOB TAKOBA, YTO
XU3Hb, BEpOSITHO, Oblia ObI HEBO3MOXHA, HE OVAb ¥ BOOH 3THX HEO-
obruHbIX cBoficTB» (JI. IMonunr, I1. Honunr. Xumus. M., 1978).

BosmoxuocTu ruaposioruu eliie 10 KOHIA HE OCO3HAHBI U HE TIPO-
nyMaHbl. OHU ITOUCTHHE HeMcYepIraeMbl. TpaTuIIMOHHO B paMKaX THI-
POJIOTHH M3Y4arCh PEYHOM CTOK HA IUIaHETe (B OCHOBHOM KaK KJII0Y
K BOIHBIM pecypcaM) U B KaKOM-TO MeEpe ONacHbIe THAPOJOTHYECKUE
SIBJIEHUSI, HO HE BCe M He B MojIHoi Mepe. Ho rumponorus HeusbexHo
JIOJIXHA PacIIMPATh 00J1aCTh CBOMX MHTEPECOB U CBOEH OTBETCTBEHHO-
CTH, B TOM YUCHE U TaM, [ie OHA IMOKa ce0s ellle He MposBuia, I10TO-
MY YTO U He TBITANIACh 3TO OCYLUIECTBUTD.

Besne, rme Boma mpUCYTCTBYET, OHA TMHAMUYHA U HAeT BO3MOXK-
HOCTb NMPOSIBAICHUIO JOMOMHUTEABHON JUHAMUYHOCTY Pa3TUYHbIM I1pO-
reccaM U sipieHusM. OIHOBPEMEHHO MPUXOIUT U HEOOXOAUMOCTD B
MeTomax ruaposyioru. Y Torma rumposiorn o6s3aHbl BMENIATECS B MO-
IeTMPOBAHUE, PAa3HOrO pojJa pacyeThl, OLEHKH M IPOrHO3UPOBaHHUE
STHUX ITPOLIECCOB U SIBJICHUIA.
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Hanpumep, ruIponornyecKkue MOJEau NOJKHBI OBITh HeNpeMeH-
HbIM, 2 Yallle BCEr0 OCHOBHBIM JIEMEHTOM MoZeseil OoNbIIMHCTRA
3K30T€HHBIX F€OJIOTMYECKHUX POLIECCOB, IMHAMUKY IKOCUCTEM, HYHK-
LMAOHUPOBAHUSI CEIbCKOXO3SMCTBEHHBIX CUCTEM, B TOM YMCJE U Ha
opolIaeMbIX 3eMIX, 3arpA3HeHusA Teppuropuit. M Bce 310 B nuiaHe u
JUArHOCTHYECKOM, M BEPOATHOCTHBIX PAaCYeTOB, U IPOTHO3MPOBAHUSI,
1 0OOCHOBAHHUS MPOEKTOB, YU PEKOMEHIALUI MO MPEeAOTBPAILEHUIO
KaTacTpod U IMOCIeACTBUI HEMPOAYMAHHBIX M OLUMOOYHBIX AeHCTBUI
1 MEPONPUITHIA.

Y ruaponaorud MHOTO O6LIUX MPoGieM C METeOpOnorueil — npo-
fJeMa 0CaJKOB, CTOXaCTHUYECKOE MOIEIMPOBAHUE IOroabl Iuisl obec-
fieYeHUs BXoJa AeTePMUHUPOBAHHBIX TMAPOJIOTHYECKHUX MOIETIeit, pac-
CMOTpEHUE IMHAMUKM YBIAXKHEHUS IMOACTUIAMONIEH IOBEPXHOCTH B
MOZENSIX KJIMMaTa, OLeHKa TMAPOJIOTMYECKUX IOCIENCTBUI M3MEHE-
HUSA [MOCIEAHET0 U MHOTOE IpYroe.

ITouctuHe Benanka posib IMIPOJIOTMH B XU3HU Yenoseka! Ho yeno-
BEKAa Pa3yMHOro, 100 OTHIOAb HE BCErda Mbl OMPaBAbIBAEM HAMMEHO-
BaHUE CBOEro 6MOJ0rM4ecKOro BUIA.

1.8. O MHpOBO33peHHH THAPOJIOTa

MupOBO33peHUE KaK CUCTEMA B3IJISI0OB HA IIPUPOILY U YeJIOBeYe-
CTBO OIIpEAC/IACT AESITEBHOCTD U MOBEACHUE KaK OTAENbHbIX TUYHO-
CTei, TaK U PA3NIUYHBIX TPYIII JIOJEH, B TOM YHUCIE U B «y4YCHOM
MUpE».

MHupoBO33peHHUE TeX, KTO IIOCBATHNI ce0s1 HayKe, HEM30EXHO BKIIO-
YaeT He TOJIBKO OpraHM30BaHHBIE Hay4YHbIe 3HAHUS, HO U AYXOBHOE,
HPaBCTBEHHOE, 3TUYECKOE U ICTETUYECKOE OTHOLUIEHHE K 3THM 3Ha-
HUSM U K OKpyxapluemy Mupy. M rope tomy, 4be MUpPOBO33pEHME
cHopMHpOBANIOCH KaK MOOOYHBIA HPONYKT XU3HEHHOM cyeThl. B oc-
HOBHOM Hallle MUPOBO33PEHUE CKNaAbIBACTCA U3:

o [IOHUMAHUS NpeAHa3HAYeHUS YeioBeKa Ha 3emIie;

¢ BOCIIpHSATHS IIPUPOABI U OTHOLUEHUS K HEIA;

¢ OCO3HaHMI CBOEH HAyKHU U CBOEro MecTa B Heil;

o IIPEACTABJICHUS O NpoucxoxaeHuu BcenenHoit, 3emuu, XKusuu
1 Yenoseka.

Haire MupoBo33peHue, MUPOOILYLIEHHUE, MUPOIIOHUMAHUE HEH3-
0exXHO HaKIa[bIBaeT OTIIEYATOK HA HalllM HAyYHbIE IIOCTPOEHHUS, 0O
OnaronpuoOpeTeHHbIe 3HAHUS OPTraHU3YIOTCS THAPOJIOrOM HE Ha IyC-
TOM MECTE, @ UMEHHO B €r0 COOCTBEHHBIX MUPOBO33peHYECKMX PAMKaX.
3neck MBI He cobupaeMcsl MOAPOOHO 06CyXIaTh HPaBCTBEHHBIE U (-
JIoco¢CKHEe BOIMPOCH Pa3NMYHBIX BADHAHTOB MUPOBO33PEHUA, UX CBSI-
34 C UCTOPUYECKUMHU aCleKTaMM, HALIMOHAJIBHBIMU OCOOEHHOCTAMH,
aTeM3MOM M PEJIMTHEN, Ja ¥ He [0 CWIy HaM 3T0. IIpocTo BhICKaXeM
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HEKOTOpPBIE COOOpakeHusl 0 psily BOMPOCOB, UMEIOLUUX OTHOUIEHUE
K 3aTPOHYTOH Tpobieme.

PasHpIx roneit, B TOM YKCiIe U TeX, KOTO Mbl Ha3bIBAEM YYEHDBIMMU,
paszmenser ux MUpoBo33peHue. i KpaTKOCTH U3TO0XEHHUS 0003HAYUM
TOJIbKO KPaiHOCTH.

C ofHO# CTOPOHBI, 3TO JAYXOBHOE, HPABCTBEHHOE U MHTEJIEKTY-
AJTbHOE COBEPLIEHCTBOBAHHE, CAMOOTBEPXKEHHBIM TPYX, BEPA B KOHEU-
HBII pe3yabTaT. D10 6JIaroroBeiiHOe BOCTIPUSATUE TIPUPOALI, CTPEMIIE-
HUe CMOTpPETh Ha MMPUPOAY U YMEHUE BUACTH €€. DTO XKeJlaHUEe COTo-
CTaBJISATh C HE HAllly TI033MI0, MY3bIKY, XXUBOITUCh, TOTOBHOCTb CMU-
PEHHO M TepIEIUBO paciiu@pOBbIBATb €€ CEKPETHI.

C npyro#t — 3TO B3I HA NPUPOAY YUCTO MOTpeduTenbcKuit. Ecnu
YeJI0BEK BpaxaebeH npupozae, To OH, Oyny4u oObIBaTeNEM, ee IIPoCTo
3axJaMIISIET, OJTUTapXoM — WCIIONIB3YET ISk €6 YHUYTOXEHUS nox dia-
TOM DKOHOMUYECKOH 11e/1ecO00pa3HOCTH BCIO MOLIb NOJIUTUKAHCTBA U
(MHAHCOB, VYEHBIM — HE CTapaeTcs HAWTU C HEeU OOlUitl 93BIK, a
ITBITACTCS ITPETMTONHECTH OOILECTBY CyppOraThl 3TOr0, Tellia CBOIO Iop-
JIBIHIO M TLIECTABUE, HEeSITEJIeM MCKYCCTBA — HE BUIUT €€ BOOYUIO U
HE YYBCTBYET €€ COCTOSHHUS, a CTAPAETCSL 3aMEHUTH €€ U3BICKAMU Ca-
MOBBIPAXEHUS.

Ecau roBopurs o rpu3saHuu YenoBeka, TO OH JOJIXEH OBITh Xpa-
Hurenem Ipuponsl, 0coGeHHO BCero XXuBoro Ha 3emie. JdelcTBUTENb-
HO, MBI Bce OTBeTCTBeHHBI 3a [Ipupony, HO U ITOYTU BCe MPUHUMAEM
y4yacTHe B ee paspyimieHuu. Kak mom 6e3 OyIluu SIBISETCS JTULIb MECTOM
npebhIBAaHUA CEMbH, TaK M Hawl Gonpwoi Jom, Hama 3emis, mepe-
craeT OBITh TAKOBBEIM, eciu YenoBe4ecTBO OKOHYATEIBHO JIMIIUT Cebs
HEKOEero JyXOBHOIO Hayajia U BMECTO [TOHMMAaHUS ¥ oxpaHsl [Ipuposs
NIPEAITOYTET CUIOMHUHYTHYIO MaTepHAIBbHYIO BhIrony. CTpeMUTENEHO pa3-
PacTAIOMMKCS UK «3KOJIOTUYECKUX HayK», TUUICHHBIX CBOETO (byHK-
LIMOHATBHOTO OYXOBHOIO Hayaja, yXe€ CTAaHOBUTCS abCconoTHO Gecrno-
JIE3HBIM, MO0 OH HANpaBJI€H Ha JICYEHUE BHEILIHUX CHUMIITOMOB, a He
caMoii 0O0JIE3HM YeNOBEYEeCKOro OOLIECTBA B €ro MoOeNIOHOCHON IOo-
ClefiHel cxBaTke ¢ pupoaoil. Booblie ectecTBO3HaHME yOUBAeTCH rop-
JIBIMU YMaMK, CKJIOHHBIMU BCE IMOJYUHSATHL 3apaHee IMPUHSTHIMU I10-
JIOXEHUAMM IOJA «TMITHO30M Hay4yHOU TepmuHojorum» (BoiiHo-fce-
Heukuit, 1994).

3n1ech MpoCTO MpeAcTaBieHa KpaTyaifiuasg uHGopMalus K pa3MbILiI-
JIEHHIO O BEYHBIX BOIPOCAX M CHETaH IMPO3PayHbli HaMeK Ha TO, YTO
ObLI0 OBI HEIUIOXO WHOIAA 3aAyMaThCs O CBA3M HAayK U O caMOM ceGe.

1.9. O KpuTHYECKOM HaYajle B IMIPOJIOrHH

Yrto05!I pazragaTh CyLIHOCTh COBPEMEHHON MAPOJIOTUH, OTOPOCUB
BCE Mellalollee U TOPMO3SALIee €¢ Pa3BUTUIO, UTOOBI BBISIBUTH CaMble
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r1yOMHHBIE TIOJIOXKEHUA M IMOMUIMHHBIE TNIPUYMHBI €€ HOCTIKEHUHN U
maleHuit, 4ToObl OCO3HATh KOJIOCCANTbHBIE CKPBIThIE BO3MOXHOCTH,
HY?KHO, TIOMUMO €CTECTBEHHO MpodecCoHabHON MPOABUHYTOCTH,
006NanaTh CHUJIbHEHIINM KPUTUYECKUM HAvYaloM, HEYEeMHON (aHTa3m-
eil ¥ He OYeHb MMOOIIPSIEMOM CKIOHHOCTBIO HE CUMTATHCA C HEIuca-
HbIMU TMIPAaBWIAMU HAYYHOr0 UCTEOIUIIMEHTA, IJIaBHOE U3 KOTOPHIX —
«He BBICOBbIBalicsi»! U ele — cTaparbest OCyLeCTBUTh GONE3HEHHOE
pa3rpaHMYEHUE TOrO, YTO €CTh, U TOTO, YTO AOJKHO OBITH, TUAPONO-
MU 3axXJIaMJIEHHOW M THUIPOJIOTMU OYUCTUBIUCHCS M pBAHYBLICHCS
Briepen.

Benuxue HaydHbIe CIIOPBI M JUCKYCCUM, KOTOphIE CTOJb MPUBBIY-
HBI JUI Hac 10 CBeACHUAM, 3aMMCTBOBAHHBIM W3 MCTOPUU HAYKU U
XyLOXECTBEHHBIX MMPOM3BEICHUMN, U O KOTOPBIX COXpAHWIUCh U COO-
CTBEHHbIE BOCITOMUHAHMS, HbIHE MOYTH MCYE3THU C HAUIMX TOPU3O0H-
TOB. BTO cBoero poja karacrpoda, nb0 «KpUTHKA — 5TO XU3Hb Ha-
yku» (acdopusm dpanuysckoro dunocoda XIX B. B. Kyzena).

Cranucnas JleM Kak-TO 3aMETWJ, YTO «HayKa Kak leJioe Ipel-
CTaBISIET COOON CUCTEMY C CHIIBHOW TEHIEHIMEH K CaMOKOPPEKTHU-
pOBKeE».

Ho kxax Ha TOCHAENHIOI MOXHO pacCYMTLIBATh, €CIM MBI BCEMH
CUJIaMU eil COTpOoTUBAsgeMcs? 30eCh YMECTHO BCIIOMHMTh aHAJIOrHU4-
Hoe MHenue Y.I1.Cuoy (e xynetypel. M., 1973): «Hayka — camo-
PETYIMPYIOLIASICS CUCTEMA» U «KPUTHUIIU3M CBOMCTBEHEH CaMOMY Ha-
YYHOMY Tporpeccy». Buaumo, Bce e Takoe IosoxXeHue Bellei mocre-
IIEHHO ocJiabeBaeT.

B nocneaHee BpeMs KpUTHKA Ha CTPAHMUAX KHUT M XYPHAJIOB IO
T'MIPOJIOTUM — SIBJICHUE OYEHb PEAKOE.

TpanuuUMOHHO CYUTAETCS, YTO OAHMM M3 CAMBIX CUJIBHBIX CPEICTB
VIIOPSIAOYEHHUS Y NPOABUXEHUS HAYKU SBJSIOTCH ITOCTOSHHBIE lLiesie-
HalpaBJIeHHBbIe AUCKYCCUM. B nctopum GU3NKKM U HAyK O 3eMJie MBI
HaxoguMM MHOTOYMCIIEHHBIE rpuMepsl 3TroMy. Ho Kak obGcTouT nesio ¢
aUcKyccuel KaKk ¢GopMO COBepLIEHCTBOBAHUS HAYYHOM MBICTY B Hallle
BpemMs?

B xoHeyHOM cyYeTe, MCKYCCTBO BECTH AYMCKYCCUIO, IO KpaliHei Mepe,
B TUAPOJIOTUY U HayKax O 3emJie, BKOHeEL yracaeT. OToMy CIIocoGCTBY-
10T IBE OCHOBHBIE MPUYMUHEL;

e MIOCTENIEHHOE UCUE3HOBEHME MHTEpeca yYEHOro Mupa K Cylue-
CTBEHHBIM 3afayaM CBOEH HayKH, MposBjeHHUE IMyObOKOro paBHOAY-
LIUS K UICTUHHBIM LEHHOCTSM, yracaHue MOJIMHHOrO npodheccuoHa-
JU3Ma, TOA KOTOPBIM CJIENYET MOApa3yMeBaTh HE TOJIBKO MOATOTOB-
JIEHHOCTh K HUCIIOJBb30BAHUIO pa3IUYHBIX METOIUK, MaTeEMATUYECKOTO
annapara ¥ TEXHUYECKHMX CPEACTB, HO U B IIEPBYIO O4epelb CTpeMIie-
HUE rIy0Xe MOHSITh NPUPOAHEIE IPOLIECCH] U SIBJIEHUS,

» 60JIe3HETBOPpHAs NIEPEOLICHKA HEHHOCTEH, IPUBOASAIIAS HAC K ITa-
ryOHOMY HEMTOHMMAHUIO TOM, paHee XOPOILUO U3BECTHOM UCTUHBI, YTO
Halll ITOUIMHHBIN APYT B HayKe — 3TO Hall KPUTHK, a JIIOTHIM BparoM
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SIBNISIETCSL TOT, KTO PAcXBaJIUBAeT HAC C AAJbHUM pacyeToM, YTO I10-
JIYYUT B CBOI agpec nMogoOHOe Xe BO3RAsSHUE.

He xorenock Gb1 AyMaTh, YTO HA3BAHHBIC CHMIITOMBI, IIPOSIBJIsi-
IOLIMECS B HAay4YHBIX Kpyrax, oTobpaxkaroT COCTOSIHUE Jie]l B 001IeCTBe
B LIEJIOM, OYAyT BIpenb yCYryOaaThCs Y 110 CBOEH CyTU HEODPATUMBI.

1.10. IIpenocrepexenne

Cujg 33 MUCBMEHHBIM CTOJIOM, OCMBICIMBAas a6CTPaKIUU U KOHCT-
Pyupyd MaTeMaTU4YeCKUe MOZAEJH, MCCefoBaTeb JOJKeH BUAETH 3a
ypaBHEHUSIMU U LU PaMU KOHKPETHbIE IIPUPOIHbIE IIPOLECCHI, SIBJIE-
HUS U CUTYyallUU. AHIOTUYHO, HAaOJTI01ast 3a IIPOXOXKIEHUEM MaBOIKA
Ha Gepery peKd WM pydbs, 3a HGOPMUPOBAHUEM CTOKA HA CKJIOHE BO
BpeMsi IOXKIS WM IIPU CHETOTAasTHUH, PACCMATPUBas OTKPbIBAIOILUAECS
JaHAIAa@TH ¢ caMoJieTa WX BEpTOJIeTa, OH HE HOJXEeH 3a0bIBaTh 00
9THX ypaBHEHHAX U 1Kbpax. OrpaHMYEHHOCTD NESTENBHOCTU (TONBKO
MTUCBMEHHBIN CTOJ, TOJBKO KOMIIBIOTED U Zp.) HEM3OEXHO BeleT K
OTPaHUYEHHOCTH UCCIIEJOBAHMA.

[lepen rMaApONIOroM, KOTOPBIA CyMeeT OOBbEeAUHUTD B CBOEN IMYHO-
CTU CHIOCOOHOCTU 3KCIEPUMEHTATOPa, MOACBUKA-IKCIICAMIUOHHNKA,
TEOPETHKA, TBOPLA MAaTEeMAaTUYECKUX Mojeseil, MHXeHEPa-IPOEKTH-
POBLIVKA, OTKPBIBAIOTCSI MOUCTUHE Oe3rpaHUYHbIE BO3MOXHOCTU B
CyXeHHU cBoeil Hayke. VI KOHEYHO, BCe OTKPHIBAeT J000Bb K IIPU-
poje ¥ yMeHue BUAETh U OLIYIIATh CYLHOCTh THAPOJIOTHYECKUX IIPO-
LIECCOB.



TITABA 2
PEYHOM CTOK

2.1. Ilpnpona aBieHus

2.1.1. Oomue noJoxenud

CToK — IMpUPOIHOE SIBJIEHUE IepeMelleHUss CBOOOTHOM BOABI B
[peaesax CyIly IO BO3IeHCTBUEM IPaBUTALIMOHHBIX Ciil. CTOK — He-
MIpEMEHHbBIN 37IEMEHT THAPOJIOTUYECKOTO LIMKJIA U BaXXHEHUIIMI B KU3-
HU YeJIoBeKa.

ITockonbKy Mo4YTH BeCh C(OOPMUPOBAHHBIN Ha CYILIE CTOK PAaHO WJIK
MO3IHO IIOTNANAeT B PEUYHYIO CETh, €0 OOBIYHO HA3BIBAIOT «PEYHBIM
CTOKOM».

YacTo NpUMEHSIEMOE B TOM X€ CMBICJIE CJIOBOCOYETAHME «ITOBEPX-
HOCTHBIA CTOK», K COXAJIEHUIO, HEe OMHO3HAa4YHO. [To3TOMY BO M36exa-
HHUe HEKOTOPOil IIPOTUBOPEYNBOCTH U HE3AMKHYTOCTH CUCTEMBI OTIpe-
JeJeHUM pasHBIX TUMIOB CTOKA HWXE CHCIAHBI OTACNBHBIE YTOUHEHUS
U JTOTIOJIHEHMS.

B y3KOM cMBICIIE TOBEPXHOCTHBIN CTOK — 3TO OAMH U3 BUIOB CTOKA
110 YCIOBUSM ero hopMupoBaHus. B mmpoxom Xe CMBICIE — 3TO BCS
BOJIa, ITOTIaBLUAasi HA IOBEPXHOCTh CYLIIM, He MCITAPUBLUASICS U HE U3DbsI-
Tas U3 OOpAaLEHUS B PE3yabTaTe KaKUX-TU00 MPUPOIHBIX WX aHTPO-
ITOreHHBIX IMPOLECCOB, U IO BIUSHUEM TPaBUTALIMOHHBIX CHJI PAHO
WIM NO3IHO JocTHrirass MUpOBOro okeaHa WM UEHTPAJIBHOTO BOHO-
eMa GeccroyHoit obmactu. [Ipy 3TOM myTH ee nmepeMelleHusI BOBCE He
OrpPaHUYMUBAIOTCS TOJIBKO [OBEPXHOCTHIO CYILIU.

Ho nmeeTcs oqHO, CTOMb Xe BaXHOE, CKOJIb U (POPMAJIBHOE, YCIIO-
BME: JIO IOMaJaHMUS B OKEaH 3Ta BOAA JOJIXHA IMOSIBUTHCS Ha MOBEPX-
HOCTH CyLIU. B 9TOM ciyyae Moa3eMHBIA CTOK TOJDKEH OBITh pas3iesieH
Ha ITOJ3EMHBIU PeYHOI (oa3eMHOE MUTAHUE PEK) U MTOA3EMHBIM MOp-
CKOM, KOTOPBHIM PasrpyXaercss HEIMOCPEACTBEHHO B MOPE HUXKE €ro
YPOBHS.

TToHSATUS «ITOBEPXHOCTHBINH CTOK» B IIMPOKOM CMEICIIE (HUTAE HILKE
MBI €r0 He yroTpe0JisieM U BOOOIIE HCITOI30BaTh HE PEKOMEHIYEM) U
«PEYHOU CTOK» WACHTUYHBI APYT APYTY NpH COOMIONECHUH HEKOEro yc-
JIOBHSI: HEPYCJIOBOU CTOK C TEPPUTOPUHM, HEMOCPEICTBEHHO TPUMBI-
Kalolei K 6epery Mops, 1OJXeH ObITh OTHECEH K peyHoMYy. i sToro
JIOCTATOYHO MPUHATH HECKOJIBKO (DOpMaIbHOE Ha MEPBBIA B3NS MO-
JIOXEHUE: Ui A1000if TeppUTOPUM, MpUMBIKaOlER K Oepery Mops,
3aMBIKAIOUIMM CTBOPOM SIBIFETCS BCA Geperopast JIMHUS B Ipenenax
3TOM TEPPUTOPHUH.
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2.1.2. I'uaposioruyecKuii MK

«Bce pexu TEeKyT B MOpE, HO MOpe He MEepeloJHAeTCS: K TOMY
MECTY, OTKYIa PEKU TeKyT, OHU BO3BPALIAIOTCH, YTOOB! OIATH TEUYb».
Bo3MoxHO, YyTO 3TH Cj0Ba DKKie3uacta — nepsas HOpMyIMpoOBKa
CYLUHOCTH TUAPOJOTUYECKOTO IIMUKJIA.

CyluecTBopaHue CYUIM U OKeaHa U MTOCTYNaoLH Ha 3eMITI0 ITOTOK
COJIHEUHON DHEPruM TIpeNomnpedcauIi MJIaHETAPHYIO LHPKYJISLHIO
BOIBI B CMCTEME TPeX KJIacCUYeCKUX reocdep — ruapocdepsl, aTMO-
chepsrr ¥ nutocdepsl. DTO NMOBNEKIO 33 COOOH B3aUMOAEHUCTBUE ITUX
Tpex cep U Co30aI0 YCIAOBUS AN IPOTeKaHUs Ha 3emite Xu3Hu. Het
6oJiee BaXXHOTO, PaHIMO03HOIO U BCEOOBEMITIOLIErO SBJIEHHUS Ha 3TOM
TUIaHEeTe, YeM KpyropopoT Boasl. HaszeMHas yacTp 3TOro KpyroBopora
HaXOIUT CBOE OTPAXEHUE BO BCEM, YTO MPOUCXOAUT HA MOBEPXHOCTH
Y TI0A ITOBEPXHOCTHIO CYIIN: TEKYT PEKH, IUICLLYT 03epa, MOYBEHHAas
BJIara NUTaeT KOPHM PacTeHUM, caMU PacTeHUs IIPOU3PACTAOT U KOp-
MAT XUBOTHBIII MUP M POI JIIOICKOH, MOA3eMHBIE BOABI UINYT CBOU
TaHbIE YT K peKaM U MOPSIM, PACTBOPSIOT U3BECTHSIKH YU JOJIOMHU-
THI, CO30aBasi CKA30YHBIIt MUP KapCTOBBIX IELIEP...

2.1.3. IIponecc ¢popmupoBanus cToKa

DopMHUpOBaHHE CTOKA — [JIABHBIN MPOLECC HA3eMHONM YaCTH I'MI-
postorndeckoro uukia. OH CKJIAIbIBAETCS U3 GONBLIOIO YUCIA YACTHBIX
[POLIECCOB, JTOKAIM30BAHHBIX B IPAHUIIAX PEYHBIX OACCEHHOB.

K TakuM 4acTHBIM MpOIECCAM OTHOCSTCS:

* BHIMAICHUE OCAKOB Ha TIOBEPXHOCTb BOAOCOOPA M UX YaCTUYHBI
repexBaT PACTUTEIBHBIM TOKPOBOM;

« (popMUpOBaHUE CHEXHOTO ITOKPOBA, €C/IM BHIMAJAIOLIME OCAM-
KU — TBEPIBIC;

¢ IMHAMMKA TEIUIOBOI 2HEPTUHU B CHEXXHOM ITOKPOBE, €ro TasHUE,
BOJI0OTAAYA U pa3pyLIeHue;

e NPOIECChl MHGUIbTPALUU M 00Pa30BaHUsA [IOBEPXHOCTHOIO CTO-
Ka, €CJI¥ MHTEHCUBHOCTD HOXIS MM BOLOOTAAYH BOAB! M3 CHEXHOTO
[I0KPOBA U BOOHO-()HU3MUYECKHE CBOMCTBA MOYBLI MO3BOJISIOT 3TO;

e IOBEPXHOCTHOE 3a/iepXXKaHMe YaCTH IIOBEPXHOCTHOIO CTOKA B Gec-
CTOYHBIX BIIAAHHAX MUKpPOpenbeda;

o TpaHchHOpMAaLUS TOBEPXHOCTHOTO CTOKA CTOKOBBIMH 3/1EMEHTAMU;

e IMHAMMKA MOYBEHHBIX BOJ, MX (a3oBble MPeBpalleHUs, 3aJep-
XaHUe YaCTU BOABI B TIOJABELIEHHOM COCTOSSHMM M PACXONOBaHUE ee Ha
HCIIapeHMe U TpaHCIUpauuoo, (GOPMUPOBAHHE ITOYBEHHOIO U IOI-
3eMHOT0O CTOKa;

 ITOYBEHHBII U MOA3EMHBII CTOK M ero TpaHchOopMaUusa CTOKOBBI-
MU JIEMCHTAMH Pa3/IUYHBIX SPYCOB;
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« pyciioBoe fo06eraHue u pycnosas TpaHchopMalus CTOKa;

e CTOK B 3aMbIKAIOLIEM CTBOPE KAK UTOI B3aUMOJEUCTBUSA BCEX ya-
CTHBIX NPO1ECCOB (POPMHUPOBAHMS CTOKA.

[Tpouecchl GopMUpPOBaHUS CTOKA 6oJiee MOAPOOHO ONMMCaHbl HUXE.

2.1.4. Peunnle 0acceiiHbl

Peunoii 6acceiin — 4acTh IOBEPXHOCTHOTO CJI0F NHTOCHEPHI:

¢ 0(OpPMUBILLIAACSH KaK €AMHOE NIPUPOIHOE 1IeJIoe B npoluecce PyHK-
LIMOHHUPOBAHUS Ha3eMHOM YacTH THAPOJIOTHYECKOro LUKIa 32 AOCTa-
TOYHO JUITATEJIbHBINA MEPUOJ F€OJOTUYECKOTO BPpEMEHU U TTIOSTOMY YHa-
CJIeIOBAHHAs OT KJIUMAaTHYECKUX YCIOBUI MPOILLIOTO;

e CBSI3aHHAS C CUCTeMOH opM penbeda ¥ orpaHuYeHHas BOaopas-
JIeJIbBHOW JIMHUEH;

e BMEILAIOIAS TOJUIY Pa3pyLICHHBIX M YAaCTHMYHO pa3pyLieHHBIX
TOPHBIX TOPOA ¥ MOYBEHHO-PACTUTCIBHLIN TOKPOB;

e UMEIOU[asA COOCTBEHHYIO TUAPOrpahUYECKYIO, B TOM YUCIE ped-
Hy10, C€Th U pa3pabOTaHHBIE IYTH ITOBEPXHOCTHOrO ¥ MOIA3EMHOTO
CTEKaHUs B HeEe;

e OrpaHMYEHHAS YCTHEM IJIaBHON pEeKM MIIM JIIOOOM Ipyroil Tou-
KOM, pacnoNIOXEHHOMH BHILIE MO TeYEHHIO (3aMbIKAIOLIUI CTBOP).

I'maBHas xapaxktepucTuka 6acceitHa — ero ruiomans. s ykazanus
pa3MepoB PEYHBIX 0aCCEHOB UIMPOKO UCIIONB3YIOT ONPEAEICHUS —
6osblune, cpeaHUe U Majibie. BeTpevarolyecs B IMTepaType AaHHbBIE
(HampuMep, Majible OacCeifHBl UMEIOT IUIOIIAAb 2 THIC. KM? M MeHee)
Oe310Ka3aTeIbHBI U HETIOHSITHBL. YCIOBHOCTEHM 31eCh M30€XaTh HEMb3sl,
HO MOXHO I10JIb30BaThCSI KAKON-HUOYIL JOCTATOYHO JIOTUYHOM 0obLile-
CTBEHHOU JOTOBOPEHHOCTBLIO, HAllpUMeEp: Majible OacceiHbl uMeps-
I0TCS EUHUIIAMHU, JNECITKAMY M COTHSMM KBaApaTHHIX KWIOMETPOB;
cpenHue 6acceMHbI — ThHICSIYaMU U AeCATKAMU ThICSIY KBAAPATHHIX K-
JIoMeTpoB; OoJplIKe OacCCEHHBI — COTHSAMH THICAY ¥ MUIUTHOHAMU
KBaJpaTHBIX KUJIOMETPOB.

Bces cynia cocToOUT M3 peyHBIX 6acceiiHOB CaMbIX Pa3HbIX pa3MepPOB.
Kaxnpiit 6onee KpynHblid 6acceitH CKIagbIBaeTC U3 6oJiee MEJIKUX U
Tak BIUIOTH J0 3JieMeHTapHbIX Bonocbopos. [Tocneanux Ha 3emie Be-
JIMKOe MHOXeCTBO, mopsiaka 10°, m ux rurowmaau B 3aBUCHUMOCTH OT
Xapakrepa penbeda ¥ NPUPOIHOM 30HB! KOJAEOMIOTCS B IOBOJIBHO 3HA-
yurensHbix npeaenax (0,01 — I km?). OueBUIHO, YTO Ha APYrOM KOHIIE
HMepapXUYECKOt TIOCIe0BATEIBHOCTY PEYHBIX 6ACCEtHOB 110 UX BEJU-
yuHe Qurypupyer urdpa 7-10% km? (6acceitH AMa30HKH).

B npenenax peunnix 6acceifHOB BCTPEYalOTCsI CaMble pa3Hble TUAPO-
JIOTUYECKUE M HETUAPONIOTUYECKUE, HO UTPAIOHUINE BaXHYIO TUAPOO-
TUYECKYIO0 pOJIb 00BEKTH. Bce OHM pa3iMYHBIM 00pa3oM y4acTBYIOT B
€IMHOM Ipouecce (OPMUPOBAHUS CTOKA.
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Inhaenviii u yacmuvie 6000pazdenst GHIBAIOT MOBEPXHOCTHBIMU U MO~
3eMHBIMU, PA3THYHBIX SIPYCOB.

CKA0HbI — TIOBEPDXHOCTH, OrpaHUYEHHBIE CO BCEX CTOPOH OpPO-
rpadMyeCKUMHU JIMHUSMU — BOJOpa3AeNaMU U pyciaMu. B npegenax
CKJIOHA BO BpPeMsI CHETOTasIHUS U BHINAACHUS KOXOEH MOT'YT BO3HMK-
HYTh HepycioBbie ToToku. [Ipu opmMUpoBaHUY MOBEPXHOCTHOTO CTOKA
BOJAa CTeKaeT [10 MHKPOPYYEKOBOH CETH (3pO3MOHHBIM DOpo3aaMm).
Wnorna Bo BpeMsi CUJIBHBIX JIUBHEH HaOJI0aeTCsad U CIUIOILHOE CTe-
KaHue, KOTrHa MOYTH BeCh CKJIOH MOKDHIT BOAOH, XOTS U HEpaBHO-
MEPHO.

Pacmumenbruiii nokpoe OCYLUECTBSIET IIEPEXBAT OCAAKOB U OIpele-
ngeT BKIAL TPAHCIMPALKK B CYMMApHOe HCIIapeHUE.

[louéenno-2pynmogas moaua Ha CKAOHAX — SIIEMEHT DacceitHa oco-
60 6OJBIIOTO IMAPOAOrNYECKOr0 3HAYeHUS. DTO cpena, SPpdhexTruBHO
AKKyMYJIMPYIOUIAst BOIY Y UIPAOIIasi OCHOBHYIO pOJIb B IpeoOpa3oBa-
HUM 0CazkoB B cTok. Ee BaxHelue ruaposornieckue cBoicTea —
GuUIbTpaUMOHHEIE U Bopoyaepxupawwue. [Ipu GopMUpoBaHUU TIO-
YBEHHOIO0 U TPYHTOBOIO CTOKAa ABWXEHUEC BOABI OCYIHECTBISIETCS B
Npefesiax CA0€EB, T1e STOMY CITIOCOOCTBYET HAIMYUE OTHOCUTEIBHO Clia-
60MpOHMIIaEMBIX TOPU3OHTOB. Takoe ABUXEHUE HA3BIBAIOT CKEOZHbIM
(throughflow) vinu nodnosepxnocmuuvim (subsurface) cmoxom. B mnpo-
Liecce CTeKaHMSA BOJbI ITPOMCXOTUT €€ COCPEeIOTOYeHHE B ITOA3EMHOIM
npeHaxHoH cetu. [TouBa perymupyeTr noTpeGNeHHe BOMBI PACTEHUSAMU
Y 3aTpaThl ee Ha McrapeHue. B KOHEYHOM cueTe — 3TO 3JIEMEHT, B
OCHOBHOM OITpeAESIOIINI OCOOEHHOCTU BOOHO-0aJIaHCOBBIX COOTHO-
eHuit B 6acceiHe.

Toauwa CBSI3HBIX, MECYAHBIX, KPYIHOOOGIOMOYHBIX WM TPEUIUHO~
BaThIX CKAITBHEBIX TOPHBIX ITOPOJ, COCTABSIONIHUX IIPUITOBEPXHOCTHYIO
YacTb 36MHOM KOPHI, BMEILAET BOAOHOCHEIE TOPU3OHTHI, IMH3BI U IPYCHI
MOA3EMHBIX BOJ Pa3IMYHBIX YpOBHE.

Cmoxogsie 31emernsl — OTPAHHMYEHHBIE MUKPOBOIOpa3AeaMy y4ya-
CTKHY MOBEPXHOCTHBIX U MOA3EMHBIX 3JIEMEHTAPHBIX CKIOHOB U BOAO-
cbopoB, obpallleHHbIE CBOEH «BOMOCIUBHOM» 4acThlO K CKJIOHOBOI1
HEPYCIOBOM UMK MON3eMHOM IpeHaXHoi ceTd. I1oBepXHOCTHEBIE CTO-
KOBBIE 3JIEMEHTHI B 3aBUCUMOCTH OT YKJIOHA U JaHAmadTa MOTYT U3-
MeHaTees ot 1073 1o 10* M2, moa3eMHbIe MOTryT GBITh rOPas3ao GONbIIE.
1 KaXOoro CTOKOBOTO 3JIeMEHTA CYLIECTBYET HeJIMHEHHAs 3aBUCH-
MOCTb MeXIY 00BEMOM M OTTOKOM BOAbl. KapTrHa GYyHKIMOHUPOBA-
HUA MHOXECTBA CTOKOBBIX 3JIEMEHTOB COBEPILIEHHO He IT0X0Xa Ha CTe-
KaHMe CIUIOLIHOIO CJIOS BOIBI, TOJNIUMHA KOTOPOTO IOYTH JIMHEHHO
HapacTaeT OT BOAOPa3aena 40 IOMOIUIBLI CKJIOHA, KaK 3TO OIIUCHIBAET-
¢s1 B OOIBIIMHCTBE YYeOHUKOB MO THAPOI0oruy. CTOKOBBINA 37IEMEHT —
MUHHMAJIBHOE IpeAebHOe MPUPOAHOE BOILIOLICHUE BOXOCOOPHOrO
MPUHIIMIIA.

Pexu — moOCTOSIHHBIE BOZOTOKH PAa3NMYHBIX Pa3MEpPOB, TEKYIIHUE B
pa3pabOTaHHBIX UMH pyCiax.
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Cyxue pycra — TyTH TeUeHHUs] BPEMEHHBIX BOJIOTOKOB B apUAHOMN
30HE, B 3aCYLUIMBOE BpeMs YETKO IIPOCIIEKUBAEMBIE 110 PYCIOBBIM
00pa30BaHUSIM M OTJIOXKEHUSAM BJIEKOMBIX HAHOCOB. MI3BECTHBI MHOTO-~
YUCJICHHBIE MECTHbIE HAaUMEHOBAaHMS TaKUX 00beKTOB: Banu (Cesep-
Hast Adpuka, Apasus), cait (Y36ekucra, TamxukuctaH, Kuprusus),
yait (Asepbaiimxan, Typkmenus), caitp (Mouronus), yo (Muanus, I1a-
KucTaH), yayHr (bupma), nana (Boctounas Adpuka, bavxuuit Boc-
TOK), omiaHa (KOxnasa Adpuka), omypamba (Hamubust), appoiio (xoro-
sanag CIIA, JlatuHckast AMepuka), Kynu (3aman Kananel u CIIIA),
KpHK (toro-3amag CIIIA, AscTpanus).

Ozepa MOXHO BOCIPHMHUMATH KaK 3JIEMEHTHI THaporpaduyecKoi
CeTU peyHBIX OacceiiHOB. B nmpuHLMIIE 03€pa UTPAIOT ABOSIKYIO POJIb: €
OIHO¥ CTOPOHBI OHM aKTMBHO MCHApSIOT BOAY, ¢ APYTOU — ABILIOTCA
€CTECTBEHHBIMU PEryJISTOpPaMM CTOKA, BBIPaBHUBAsl ruaporpadsl uc-
TE4YECHUS BOIBI U3 CBOMX eMKOocCTeil. YeM GoJibllie JUHAMMYECKUI 00BeM
o3epa (obwmit 00beM BOABI 3a HCKIIOYEHHEM «MEpPTBOIO» OO0BEMa),
TEM BBIllIe, IIPY IIPOYMX PABHBIX YCIIOBUSX, €r0 PETYIUpPYIOlIee BIUS-
HHE Ha CTOK peku. Pexu, BhITeKaloUMe U3 OYEHb KPYIIHBIX 03€p, Xa-
PAKTepHU3YIOTCS BLICOKHUM IIOCTOSIHCTBOM pacxonoB. CaMble U3BECTHHIE
nmpuMepsl: peka Casitoro JlaBpeHTHs, BRITEKAOLUAs U3 CUCTeMBI Be-
JNUKHUX 03ep; peka Hepa, uMmemolias B cBoeM OacceifHe Takue BOAO-
eMmbl, kak Jlagora, Onera, bonbinas CaitMa u MnsMeHb; peka AHrapa
u o3epo baiikai.

Benuka posb 03ep Kak 3J1EMEHTOB «pacCerBaHUS» CTOKA, 0COOeH-
HO B apUIHBIX 30HaX. IIpy 3TOM BaXXHYIO pOJib UTpaeT ¢hopMa 03epHOit
yamuy, u00 mpu KoneGaHUSX YPOBHS IUIOUIANh O3epa MOXET U3Me-
HSITBCSI OYEHBb MaJIO MJIM XK€, Hao00poT, B OosblLoi Mepe. B 3acynuu-
BBI€ MECSILIBI ¥ FOABI IUIOAAM TAKUX 03€p MOTYT COKPANIaThCA OYEHb
CWJIBHO, MHOTA B HECKOJIBKO pa3, 4TO, B KOHILIE KOHIIOB, IIPUBOIUT K
COKpaIlleHMI0 ucnapeHus Boasl B 6acceitie. Ho cienyet UMeTh B BULY,
4TO OOHAXUBIIAACH YacCTh AHA 03epa B TEYEHUE HEKOTOPOTO BPEMEHH
OCTaeTcsi MOLHBIM HcriapuTesneM. B OyayuieM Npu 3arojHEHUU 03ep-
HOM Yally BOJOM 3TU IOTEPU BOIBI JOJIKHBI ObITh BOCIIONIHEHHI. I1pu-
Mephsl Takux o3ep: Uismens (EBpomna), Yan (Adpuka), Ditp (ABcTpa-
nust), Map-Yukura (IOxHas AMepuka).

Hmeroresa nenpie naHamagTel, 0cOOEHHO B TYHAPOBOH 30HE, KOT-
Jla MajJieHbKHe M HerTyOOKMe IIPOTOYHBIE 03€pa MOUTH CIUIOMb YCeU-
BawOT OoJIblUAE TEPPUTOPUHU. B 3TOM ciiyyae OcaiKu, BeIIaJafolHUe Ha
BOJHYIO IIOBEPXHOCTD, BEAYT K HOPMIPOBAHHUIO TaK HA3bIBAEMOTO Mps-
MOTO CTOKa, 00/1aJalollero, HECMOTPA Ha Majible YKJIOHBI, OOJIbLION
JHUHAaMHYHOCTBIO.

Jlyscu — HeGOoMplIMe (X0NMY, SAMHUIIB, TECIATKA KBaAPATHBIX MET-
POB) IUIOCKHKE YIIyOJeHMS Ha MMOBEPXHOCTH 3€MJIM, 3allOTHSAEMBIE Ta-
JIO¥ WU DOXIEBOU BOAOU Npu (POPMUPOBAHUU HOBEPXHOCTHOIO CTO-
ka. CucreMa JIyX KakK OTpULaTeIbHbIX ¢GopM MUKpopenbeda MoBepx-
HOCTH BOAOCGOPOB COCTABJISIET EMKOCTh IIOBEPXHOCTHOTO 3aIePXKaHUS
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croka. JIyxu obecrieurBaloT OO0 BKIIaA B CYMMapHOe UCTIapeHue
W OY€Hb MaJiblil B UHQUALTPaLUIO Bol. O ruApONIOTHYECKOH PO TYXK
U APYTUX CTOSIYUX CKOIUICHUH BOADLI B JIMTEPATYPE MOXKHO HAUTH I1PO-
TUBOpeUYUBbIe CyxaeHusl. Hekoropbie cyuTaoT 3T OOBEKTHI OCHOB-
HBIMU [TOCTABLUMKAMU BOABI B 001eM ripolecce HHGUabTpanuu. MM
PE30HHO BO3PAXAKOT, YTBEPXKIAsi, YTO OYArM aKTUBHOU MHPUIABTpA-
LIMM U OYaryd MOBEPXHOCTHOTO 3alep>KaHUs BOABI HE COBNAAAIOT, TaK
KaK JHO NMOYTH KaXIOH! JYXU MOKPHITO CJI0EM YIUIOTHEHHOTO HJIA.

A BOT MHEHHE IMAPOreosiora. Npy CHEroTasHUM B MOHMXKCHUIX
peabeda o6pa3yroTCs «KPYMHBIE JIY>KA M MECTHBIE 00JIOTa, SBISIIOLLM-
€Cs1 0YaramMu MOBBILUEHHOTO ITUTAHUSI» («[IOTYCKYASpHAast» Teopus Qop-
MUpoBaHUs TpyHTOBBIX Boa) (B. M. lecrakos. T'eorunponornga — Ha-
y4HOE HAIlpaBAeHUE U 0OpasoBaTeabHas aucuuiuinHa. M., 1999). Ilo-
CTOSTHHO BO30OHOBJISIEMble JIyKM, TaK XK€ KaK M BepxoBble 00JIOTa,
HACTOJBKO €/1ab0 TepsiioT BoAy Ha (QUIbTpaluio, YTO 3TO BCeraa Bbl-
3BIBAJIO YVAMBIACHUE.

bosoma — cneuuduyeckue BOXTHO-PaCTUTEbHBIE 0OPa30BaHUS:

e C XapaKTEePHBIMU BIArofOOUBHIMU OHOLIEHO3AMU, T/I€ HAKOILIe-
HUsI MEPTBBIX HEPA3JIOXKUBUIMXCS PACTUTEIbHBIX OCTATKOB MOCTETIeH-
HO IIpeBPaILaTCs B TOPQ;

e YMEIOU{UE KpaliHue BApMaHTHI CBOETO BHIPAXEHUS B 3aBUCUMO-
CTH OT CBOEIO MECTOIOJIOXEHUS B BacceilHe B BUIE IJIOCKUX U BOTHY-
TBIX HU3UHHBIX (€BTPO(MHBIX) U BEITYKIILIX BEPXOBBIX (OMIMTOTPOHBIX)
BApUAHTOB CBOETO CYLIECTBOBAHUS;

o obnmamaoue ocoboil mopdosorueit (rpsiabl, OYTPhI, KOYKH) U
ruaporpacdueit (BHyTpHOOJIOTHEIE PYYbU, PEUKH M 03€pa, TOIH, Tpg-
CUHBI, MOYaXKUHbI);

e COCTOSIIIUME U3 JBYX OCHOBHBIX fIPYCOB: MHEPTHOTO CNOA, JieXa-
LIEr0 HAa MUHEPIbHOM JHHUILUE, ¥ BEPXHETO AEATENIFHOIO CNO.

B ocHOBe noBeneHus 00J10Ta KaK TUAPOJIOTHYECKOro 0GbheKTa Haxo-
JIATCA CBOMCTBA AEATENBHOIO U MHEPTHOTO CJIoeB. TONMIHA UHEPTHO-
ro cj10s1 KoueOaeTcss OT Hyja O IIEPBBIX AECATKOB MeTpoOB. i Hero
XapaxkTepHa Manas BOOOTPOHUIAEMOCTb, MTOCTOSSHCTBO KOJMWYECTBA
BOBl, OOBbEeMHas noias Koropoi cocrtasisier oT 90 mo 97 %, orcyrt-
CTBUE BO3[yXa U adpOOHBIX MUKPOOPraHu3mMos. ToIuHa AeaTeTbHOTO
cnost 0,4—1,0 M. OunprpauroHHbIe CBOMCTBA €r0 YMEHBINAIOTCS C
riyouHoit B 10°— 104 pas.

WcnapeHue U TpaHCOHPALUS C TOBEPXHOCTH 6OJIOT OTHOCUTENIBHO
oueHb BesiMKU. Ocob0 3HaYUTETHHBI OHY B apuIHOI 30He 1 B 3a60s10-
YEHHBIX TPOITUYECKHUX JIeCax.

Bonusiii pexum 6050T U uUX ydacTue B (POPMUPOBAHMM CTOKA B
KaXAbIA JaHHBIM MOMEHT BDEMEHH OMpefeNseT IOJOXEeHHEe YPOBHA
OONIOTHBIX BOI.

Tipuyem KkpaitHHe HUXHEE U BEpXHEe IIOJOXEHUS 3TOr0 YPOBHS
[1EPEBOAAT OJHO U TO X€ 00JI0TO TO B CTAAMIO aKKYMYJISILIMU BOJBI, TO
MHTEHCUBHOM BOAOOTHAYH.
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Jednuku u naredu. Eciu Ha Kakoi-1ubO TEPPUTOPUM, paCIOfO-
sKEHHOM Ha GONBLINX aOCOIIOTHBIX BbICOTAX, KOJIMYECTBO TBEPABIX OCAM-
KOB CHUCTEMAaTUYECKM MpeobafaeT Hal BO3MOXHOCTSMM MX CTauBa-
HUs, [IPOUCXOJMUT HAKOIUIEHHE CHEra, IIpeBpallaiollerocs MoCeno-
BaTeNbHO B GUpH U yea. ITocaenHuit, obnagaolinii BA3KO-IUIaCTHYE -
CKMMH CBOMCTBAMH, CIIOCOOCH K MEUIEHHOMY TEYEHMUIO, YTO U
MPOUCXOIUT Pa3TUYHBIM 06pa3oM B 3aBUCMMOCTH OT ocobeHHOCTei
penveda. JIeqHUKOBEIE A3BIKY, IEPEABUTAsiCh HUXKE CHETOBOM JIMHUU,
pa3rpyxarmT 006/1acTh XUOHOCHEPHI M CO3AAIOT ycaoBUd 11 GOpMUpPO-
BAaHMS CTOKA TAJIbIX BOI. B pe3ynbTare IEAHUKOBOE [I0J0BOALE A0OTON-
HSIET, @ B KOHIIE JIeTa, [OCNE CXOJAa CE30HHOI0 CHEXHOIO IMOKPOBA,
[OJIHOCTBIO CMeHsieT 00blY4HOE. B 3TOM M COCTOMUT TUOpONOrUyYecKas
pOJIb JIEHHUKOB, BHOCSILUKX OIIpeleicHHbIE CBOCODOpa3HbIC 4EPThl B
npouecc (GOPMUPOBAHUS CTOKA B BHICOKOTOPHEIX paifoHax. DTa onu-
caHHasi, HECKOJIbKO HIeaTM3upOBaHHAsA KapTUHA MHOTIA HApYyLHIaeTCs
MPOSBIACHUSIMU HEPAaBHOBECHOCTU AMHAMUKU JIEAHUKOB: UX ITyJIbCa-
UMSAMU U IIPOPBHIBAMU BHYTPHIEAHUKOBBIX, ITOANPYXKEHHBIX U MOPEH-
HBIX BOIOEMOB.

BooO1iie Xe CyIIeCTBYIOT ABa UPUHUMUIIUATBEHO Pa3IMYHBIX BHIA
CcTOKa, (DOPMUPYIOIIETOCS B Mpenenax 6acceHOB M ONpeaensseMoro
(ha30BBIM COCTOSTHUEM BOIBI. B 3aMBIKAIOLIEM CTBOPE — 3TO MJIH XU~
Kas BOJAA, WIK JIeMl, WIK TO U Apyroe BMecTe. Eciiu Jiel cTauBaet BhILIE
3aMBIKaONIero CTBOPa, TO MOXHO TOBOPUTE O JIEAHUKOBOM ITUTAHUM
peku. Eciu e OH mepeTeKaeT 3Ty IpaHUIly, TO O «CTOKE» B ODBIYHOM
TIOHYUMAHUHU 3TOTO CJIOBA peyb He uaeT. HekoTophie MPUBBIYHEIE TOHSI~
THUS 3aMELIAIOTCS MHBIMU: BOJOCOOpPHBIA GacceitH — yeaoc6OpHBIH
GacceiiH, Bomopasaes — Jieqopasiesl, CTOK BoAsl — CTOK Jibaa. Camoe
PE3KOE pasiMyue MeXay AByMs Ha3BaHHBIMU BUAAMH CTOKA COCTOUT B
CKOPOCTH TEYEHMS: Ul BOABl — 3TO METPBI B CEKYHAY, MUISl JIbIa —
METPHI B rofl.

B pailtoHax ¢ CypOBbLIMU 3UMaMM, OCOOEHHO B 30HE MHOTOJETHEM
MEp3JIOThI, paclpoCTpaHeH Jpyroil BapMaHT HAKOIUIEHUS 3allacoB
«TBepHO¥ BOABI» B peyHbIX 6acceiiHax — Hanenu. OCHOBHOI IIpollecc
KX BOCIOJIHEHUSI — 3aMeEP3aHUe BRIKIMHUBAIOLIKUXCA TPYHTOBBIX BOA.
B pesynetate nHabnionaeTcs nepeMep3aHHe MaIBIX PEK 3UMOM U J0-
MOJTHUTENIPHOE MMOCTYIUIEHUE TaJIbIX BOM B JIETHEE BPEMS.

KoHuenius peyHoro 6acceifHa Kak Haubonee IpueMaeMoii 1 yer-
KO 04epUYeHHOM CaMOM MIPUPOAOH eJUHMLIEHN B39Ta HA BOOPYXEHHE He
TOJIbKO THAPOJIOrMe, HO U 3KoJorueit (BogocOOpHEIA OacceiiH Kak
3KOocHucTeMa), NMaHaimadToBeneHueM (peYyHoH BOAOCOOpP KakK JaHf-
wadTHas eguHUIIa), reorpadueil (U3 Bcex eAMHUI] pafOHUPOBAHUS
peyHoit GacceitH Haubonee ynobeH), MOYBOBEACHUEM U reoMopdo-
norueit (BogocOopHEI OacceiiH Kak negoreoMopdonoruueckas eau-
HuUa). JdelicTBUTENBHO, JIF00bIC IPAHULIBI MEXIY BblAENSIEMBIMH Ha
MECTHOCTHU CYLIHOCTSIMH — JlaHAIagpTamMu, OnoMamMu 1 OMOLEHO3aMU,
CTOKO(OPMUPYIOLIMMY KOMILIEKCAMH, TIOYBEHHBIMH apeajiaMUi — YC-
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JIOBHBI X OJIHO3HAYHO HEBOCIIPOM3BOAMMEI HA ONHOH U TOM Xe Teppu-
TOPUH JaXe NULaMU, 00beJUHEHHBIMU OJHON U TO! XK€ CIelUaIbHO-
cThl0. B TO Xe BpeMs cucTeMa BOAOPA3LEIOB NEIIUT 3eMHYIO MOBEPX-
HOCTb Ha MHOXECTBO BOJOCGOPOB 1100bIX pa3MepoB B JII000H reorpa-
duueckoif 30He, YTO 3amMeyaTieHO HA TomorpadUyeckKuX Kaprax U B
000 MOMEHT MOXET OBITh ONHO3HAYHO UCMONB30BaHO.

2.1.5. Bupapl nuTanMs peK

B TpaaMIMOHHOM THAPONOTUH NPUHSATO BBIAETATD CIEAYIOILINE OC-
HOBHBIE€ BaDUAHTHI MUTAHUS PEK: JOXIEBOE, CHETOBOE, JIEJHUKOBOE U
noa3eMHoe. Takoe pasliesieHNe O4eHb YCIIOBHO U HE MOXET OBITh YeT-
KUM, 100 OCYILECTBJICHO IT0 HEOAHOPOAHBIM IPU3HAKAM: IIEPBLIE 1Ba
MCTOYHUKA MUTAHUSA PA3IM4aIoTCs 10 HasoBOMY COCTOSIHHIO OCagKOB
CO BCEMU BBITEKAIOLIMMHU OTCIONA IMOCAEACTBUAMM, a ITOCIEHUE — IO
opMe U MecTy HaKOIUTEHHUsI 3aracoB BOAbL. Bce 4eTplpe MCTOYHMKA
IMUTAHUSA He OJUMHAKOBbLI IO CKOPOCTH BJIaroobopoTa, MpHUYEM IOI-
3eMHO€ TTUTAaHHUE U3 PA3IMYHBIX APYCOB BOJAOHACHIIIEHHBIX TOPU30H~
TOB B OTHOLIEHUY BPEMEHM PEAKILIMU MOXET pa3jiuyaTbCs B COTHU U
TBICSIYM pas3.

B TeyeHue MHOTHUX JIET YITOPHO pa3padaThIBAICh CIIOCOOBI pacyie-
HeHMs THAporpadoB Ha 3TU YEThIpe COCTABJISIIONIME OOLIET0 CTOKA 110
HMCTOYHUKAM TidTaHUd. Taxas mporeAypa MpeIcTaB/sUiach BAXHOM, Tak
KaK BAMSHUE PA3NMYHBIX BAPUAHTOB IMTAHUS PEK CKas3blBACTCS HA
obnuke ux rugporpadoB CTOKA.

ITo GonbuioMy cueTy 3aadya pacwieHEeHHUs ruaporpados 1o TUnam
MIMTAaHUS HE SBJSICTCS KOPPEKTHOM 110 MHOTHMM MpUYHHAM:

o JIEJIAETCS TTOMBITKA ONPEACTUTD IO CyMME ClIaraeMBIe, IyCTh AaXe
C TIOMOILBIO CaMBbIX U3OLIPEHHBIX MAHMITYJISIUIA;

» JOXIEBOW M CHErOBOI1 CTOKU PEIKO CIEAYIOT APYr 3a APYTOM I10-
CJIeA0BATeJIEHO, Yallle BCEI0 — 9TO CMEIUaHHOE MUTaHUE C HEU3BECT-
HBIMU COOTHOILIEHUSIMU;

e OOLIMIT TaNBIil CTOK, TaM, TAe UMEIOTCS JIEHHUKHU, Yalle BCETO
ABJAETCA CHEXHO-JIETHUKOBEIM;

¢ MTOHSTHE IMOA3¢6MHOr0 CTOKAa B OOLIEM Cllyyae O4YeHb YCJIIOBHO U
HeOoIpeleNIeHHO (KaKoe pacCTOsIHUE BOAA NOJIKHA ITPOMTH UIMU CKOJIb-
KO BPEMEHM HaXOAMThCS IO MTOBEPXHOCTHIO CYLIU, YTOOHI ee morana-
HUE B PYCJIOBYIO CETh aCCOLMUPOBAIOCH C MOA3EMHBIM ITUTAHHEM?)

ITosTomy nmpencrasieHHbIE BO MHOTMX U3JaHUSIX TaOMULBI C pasie-
JIEHMEM CTOKA IO YeThIpeM HCTOYHMKAM TMUTAHUA — He Oolee 4yeMm
yCIOBHOCTE. M3BeCTHBI cliydyaud U3MEHEHHUs 3Tux uudp B 2—3 pasa.
N 3T0 cBSI3aHO HE CTOJBKO CO CNaGoil TOYHOCTHIO U3MEPEHUI U pac-
YETOB, CKOJBKO C HEONPENeNeHHOCTHIO CaMUX MOHSTHIA.

CoBpeMeHHOS MaTeMaTUYeCcKoe MOACTMPOBAHE JaeT BO3MOXHOCTD
OZHO3HAYHOTIO OMpeJeeHUs] TUITOB CTOKA: MIOBEPXHOCTHOTO, TIOYBEH -
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HOTO U MOA3EMHOr0 Pa3UYHBIX SIPYCOB. PasieneHue xe A0XaAeBOro 1
CHETOBOI'O CTOKA IMPUHLUIIKATBHO HEBO3MOXHO, TaK KakK JIOX/EBble U
TaJIble BOIBI YACTO CMELINBAIOTCA €1e JI0 CBOETO MONafaHuUs B MIOYBY.
K TOMY Xe OCTaeTcsi HEU3BECTHBIM, KaKasd BoJa IolUIa Ha MCITapeHUe
n (popMuUpoBaHUE ITOYBEHHON Bjard, a Kakasg Ha NMOYBEHHBIX U MOJ-
3eMHBII cTOK. KOHEYHO, 31eCh BO3MOXHBI (DOpMai30BaHHbBIE pelle-
HHUSI, HO OHU BCEraa OCTAHYTCS HEIOJNHOLIEHHBIMH.

2.1.6. ITousennbie BOABI H HCMapeHue

JdvHaMuKa Biard B NOYBE U PEroiuTe (MOBEPXHOCTHHIX PHIXJIBIX
006pa30BaHUsIX J1I0OOT0 MPOUCXOXKIEHUS U CaMOro pasHOOOpa3HOIo
XapakTepa) KaK BO BpeMsl OCTYIUIEHUS TaIbIX K HOXAEBLIX BOM, TaK U
B IIEPUOI UX PACXOMOBaHUS — OAWH U3 BaXHEHINMX 3JIEMEHTOB Ha-
3¢MHOH YaCTH I'MApPOJOru4ecKoro iukaa. UMeHHO noyBa IoCcTaBiIseT
BJIary K UCMapsouie MOBEPXHOCTU WIM CIOCOOCTBYET €€ IMOMagaHuIio
B MMOA3EMHBIE BOMBI.

NHTeHCUBHOCTH UCTIAPEHUSA TUMUTUPYETCS CTEIEHBIO YBIAXHEHUS
noyBHl [2]. Ilpy BraxXHOCTH, MpeBBIIAIOIEH MAaKCHMAJIBHYIO BOLO-
YAEPXKUBAIOIIYIO CITOCOOHOCTD (ITOJIEBYIO MJIM HAUMEHBIIYIO BIaroeM-
KOCTb), MCIIapeHUe paBHO ucmnapsieMoctd. McnapeHue ¢ MoBEpXHOCTH
MTOYBH! ¥ PACTUTENHHOIO MOKPOBA PABHO CYMMeE MOTEPH BOABL BO BCEX
CJI04X MOYBHL. YeM HUXE PACIIONIOXKEH IIOYBEHHBIH CJIOM, TEM MEHbILIE
€ro BKJIal B CYMMapHO€ HCIIapeHHE.

Bogootnaya u3 106010 ¢iosi MOYBEl OTCYTCTBYET JO TEX IMOP, ITOKa
€ro BJIArOCOACPXKAHUE HE MPEBBICUT MAKCUMAJIBHYIO BOIOYICPXUBA-
I0IYI0 cO0cOOHOCTh. KaK TONBKO 3TOT YpOBEHB AOCTUIHYT, BCS OO~
HHUTEJIbHAS BOAA ITOJTHOCTBIO MOKUAAET 3TOT CJIOM M MMOCTYIAET B HIDKe-
caenyrowmii. Eciu HU3Kast HHQUIbBTPaUOHHAS CIIOCOOHOCTh HEKOTO-
PBIX TOPU3OHTOB HAJIOXUT OTPaHUYEHHS Ha CBOOOAHOE MpOCaydBaHue
BOJBL, TO (hOPMUPYETCHA MOYBEHHBIA CTOK. B 4acTHOCTH, 3TO IPOUCXKO-
JUT TIpU IPOTauBAHUU IIPOMEpP3LIei JeJ0CIIeMEHTHPOBAHHOMN ITOUBBI.

2.1.7. Tloa3eMHbIe BOABI H MOA3EMHbIi NPHTOK B PEKH

[MonzeMHbIMY HA3BIBAIOT BOMABI, HAXOAAILIMECA B BEPXHUX CIOAX
JuTocdepsl, B TOJIIE Pa3pyLISHHBIX WIM TPEIIMHOBATHIX TOPHBIX I10-
poa. OcoGo MoryT GbITh BBIIEIEHBI TIOA3EMHbIE KapCTOBBIE BOMKI, 60-
Jiee OOWIbHBIE U TUHAMUYHBIE.

[Mon3eMHBI CTOK — SIBJIEHUE, BKIIOYAOLIee B cebst TpU I0CIeN0-
BaTebHble (a3pl: MepeMelieHre NHOUIBTPALIMOHHBIX BOJ K YPOBHIO
MOJN3eMHBIX, HAIIOpHOEe M Ge3HANOpHOe ABMXEHHUE ITOA3eMHBIX BO/,
Pa3rpy3Ky Wiy BHIKIMHUBAHUE MOCIENHUX B TUIPOTrpaUYeCKyIO CETh.

2 Bunorpaaon 33



PexuM noazemMHoro croka LIYPOKO MEHACTCA B 3aBUCUMOCTH OT BUIa

NOPOXIAIOIMX €I0 IOA3EMHBIX BOJ: BEPXOBOAKH, FPYHTOBLIX, TPELLMH--

HBIX, KAPCTOBBIX, APTE3UAHCKUX, HAJl-, MEX- U ITOAMEP3NOTHbIX. Bono-

OOMIBHOCTb IOPHBIX ITOPOA U NOABMXHOCTb MOA3EMHBIX BOJ, KaK Ipa- |
BMJIO, YMEHBINAIOTCS C INIYOUHOI, MOITOMY UMEET MECTO BEPTUKAIIb- |
Hasl 30HAILHOCTD 110A3EMHBIX BOLOHOCHBIX CTPYKTYP. MHTEHCUBHOCTE
MCTeYeHUsT BOJ, PA3IUYHBIX SIPYCOB PE3KO U3MEHAETCA C IIyOMHOM, Ox-

HOBPEMEHHO YBCIHNYUBAIOTCA BpEMA pEAKLIUU U CJION 3aacoB BOJIbI.

BpeMst peakLiu MOA3EMHOTO BOJIOHOCHOTO FOPU30HTA (YTO-TO BPOJIE |
[IOA36MHOIO BPEMEHH A0OETaHUsI) — 3TO MPONOKUTEIbHOCTh CHU-
KEHUsI pacxojJa UCTEYEHMS OT ero HayajlbHOTrO 3HaueHus O, 10 Ka-
KO#-TO €ro ornpeaeneHHoi goau, Harpumep 1o 0,50, (nepuon «mojy-
pacxoma») win 1o Q,/e (BpeMst peiakcauuu), rue e = 2,718 — ocHo-

BaHHE HaTYPATbHBIX JIOrapuMoB.

SApycel MOA3eMHBIX BOA, KJIaCCUMUIUPYEMBbIE O UX YYACTHIO B MK~ |

TaHUU PEK, MOTYT GBITh ITOAPA3/IC/IEHBI Ha CIeAYIOLIYE MISITh TPYIIIL:
¢ OBICTPOTO IPYHTOBOrO CTOKA;
¢ IPYHTOBOTO CTOKA;

BEPXHETO MOJ3eMHOI0 CTOKa;

e MIYOOKOro MOA3EMHOIO CTOKA;

HCTOPUYECKOTO NOJA3EMHOIO CTOKA.

2.1.8. 3akoHBI coxpaHeHUs W BOAHbIA OajaHc

B TpamMIMOHHOI TMAPOJOTMM MOHATHE BOXHOTO 0ajiaHca uUrpaer
OYEeHb 3HAYMTEIILHYIO poib. MCTOpUS HAyKU CBUIETEILCTBYET O Ipsi-
MOM HCITOJIb30BaHUK 3aKOHOB COXPAHEHUS IJISI HEKOTOPLIX MPaKTH-
YeCKMX OLEHOK Ha 9Tale HeJOCTATOYHOIO MOHMMAHMS KOHKPETHBIX
r3uYecKuX mpoueccoB. Tak, ¥ B TUAPONOIUYU «METOI BOXHOTO OanaH-
ca» 4acTO MCMOJIb30BAICS [UISL CAMbIX Pa3IMYHbIX OLEHOK U PacyeToB,
HO BCerna NpuOIrXKeHHbIX. B OCHOBE 3TOTO METOHA JIEXKUT YYET BCEX
3JIEMEHTOB YpaBHEHMsI BOAHOro 6anaHca. B 3aBUCMMOCTH OT HOCTaHOB-
KU 337a4y 3TO YPABHEHME CIYXWUIO WIH [UISL OIIpEeNeSieHUs] HEU3BeCT-
HOTO CBOETO YJEHA, WK JUIA KOHTPOJIA («yBSI3BIBAHUSI») TP OLICHKE
BCEX 3JIEMEHTOB BOZHOTO GanaHca.

Yacto ypaBHeHHe BOAHOro OanaHca Kak Obl ornpeaensno ¢opmy
OTMUCAHUS TUAPOJOTHUECKOTO COCTOSTHUS TOM UM UHON TEPPUTOPUMU.
Ins pacuiupeHus 3Toi HOPMBI peYHOR CTOK OOBIYHO pasfesuicsd Ha
CBOU COCTABJSIOIIME, HAPUMED Ha NMOBEPXHOCTHYIO M IOA3EMHYIO.
CaMo paznuyeHue MOBEPXHOCTHOIO M MOA3EMHOI0 CTOKAa, CTOJIb YeT-
KO OCYIIECTBISIIOlIeECS IPU MaTeMAaTHYECKOM MOAEIMPOBAHUH, TTOITHO-
CTHIO HEOTPEALSNEHHO NP SMITUPUYECKUX OLIEHKAX THIA TPagHULIMOH~
HOTO pacwieHeHus ruaporpagoB CTOKa.

Mor10 110Ka3arhes, YTO 3aJaya U3YYCHUS BOXHOrO GasnaHca siBas-
J1ach YyTbh JIK HE [JIABHOM LENBIO TUAPOIOrUU. DTO MIPOU3OLLIO BCIIEA-
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cTBUE TOTO, YTO 3aKOH COXpaHeHUsI Macchl (B JAHHOM CJiyyae MacChl
BOJIBI) KacaeTcs ONHOBPEMEHHO BCEX 3BEHbEB HA3€MHOM YaCTH T'MApO-
IOrMYECKOT0 LMKJa, U3yYEeHHE U MOAENUPOBaHUE KOTOPBIX ACHCTBU-
TeJIbHO SBASIIOTCA 3aJa4eil COBpeMeHHOIt ruaponoruu. Yo xe Kacaet-
csl MOIENEN TpoueccoB GOPMUPOBAHUSA CTOKA, TO 3aKOHBI COXpaHe-
Hud JiexaT (UMY JOJKHBI JIEXaTh) B OCHOBE BCeil aJIrOPUTMHYECKOM
CUCTEMBI 3TUX MOJEEH.

3aKOHY COXpaHEHMS MAacchl B JAHHOM KOHTEKCTE COOTBETCTBYET
caeaylolee ypaBHeHUE BOAHOro GanaHca:

dH[dt =il+i2—-el—-e2-e3-ql-q2+q3-q4,

rae { — BpeMs; H — rupposoruyeckasi nepeMeHHasi COCTOSIHUSI peyHO-
ro bacceitHa — c0# BOABl, Haxoasuleicsa B o6oM Buje (Boda B MO-
yBe, CHEXHOM IOKpOBE, JIEAHMKAX, HalEAsAX, BOZOEMaXx — 03epax,
GonoTax, Npyaax u Jiykax, BOOOTOKaX — py4bsX M peKaX, ITOA3eMHBIX
BOJIAX, EMKOCTSIX IepexBaTa BOABI PAaCTUTEAbHBIM ITOKPOBOM, OMOJIO-
FMYECKUX CUCTeMaX, aHTPOIMOT€HHBIX CTPYKTYpax); B IIPaBOil 4acTH
YpaBHEHUS] — WHTEHCUBHOCTU: il — 0CajkoB, i2 — KOHIEHCAllUH,
el — ucnapeHus ¢ MOBEPXHOCTU BOJBI, €2 — HCIMapeHUs C MOBEPXHO-
CTU TOYBEI, €3 — TpPaHCHUpauuu, gl — CTOKa BOIABI B 3aMBIKAIOLLIEM
CTBOpE, g2 — TIOA3¢MHOIO OTTOKAa BOXB! 3a Ipeleianl OacceiiHa, g3,
g4 — TIpUTOKA U OTTOKA BOILI Yepe3 JIMHMIO Bojopasaena (B TOYKax
TPAaH3UTHOIO NMPOTEKAHUS Uy OudypKamuu).

Hockonbky dha3oBeie epexoanl BOAb! (3aMep3aHye, TadHUE, UCTIa-
peHue, KOHIEeHCALHMA) BO MHOIOM ONpenensioT (GopMUPOBaHHUE U pe-
3KMM CTOKa, TO 3aKOH COXPaHEHUS DHEPIUU UTpaeT He MEHee BaXXHYIO
pOJb, YEM TOJBLKO YTO ONMUCAHHBII:

dT/dt =s1—-s2+r1+r2+r32rd+r5+r6+r7+r8,

rne T — sHepreTHyecKas nepeMeHHas COCTOSHUS peyHoro GacceifHa —
KOJIMYECTBO TEIUIOBOM 3HEPruu, comepxauieiics B b6acceitHe (B mo-
YyBe, CHEXHOM M JIEAOBOM IIOKPOBE, TOPHOI MOPOJE, TOI3EMHBIX BO-
1ax, BOOOEMax U BOZOTOKaX, buoMacce, aHTPOIIOTEHHBIX CTPYKTYpax);
B NpaBOil YacTy yPaBHEHUS — WMHTEHCHBHOCTU: S| — CYMMapHOro
TIPUXOAA CONHEYHOM! UM UHOM KOCMWYECKOW pajinaliuu, s2 — BCTpey-
HOI 4 OTpaXeHHO# paauauuu, rl — TeruioobMeHa MOACTUNAIOLLECH
[TOBEPXHOCTU U aTMOCGEPHI, r2 — MPUXOJa TEIUIOBO 3HEPIUU BME-
CTe C 0cafKaMu, 3 — 3aTpaT 3Hepruu Ipu Ga3oBLIX MMEPEXOaaX BOAHI,
r4 — 3aTpaT SHEPTrUU NPU (DU3MKO-XMMUYECKUX, XUMUYECKUX U
OroxuMHUYECKNX Npoueccax (paszaoXeHHe MePTBHIX OCTaTKOB GHOJIO-
TMYECKUX BELUECTB, CMAYUBAHHNE CYXOTO IPYHTa, PACTBOPEHUE XUMM-
YECKUX BELIECTB, MPUPOIHEIE TIOXAPHI), F5 — BEUIEJAECHHUS TeIUIa TP
JUCCHUITALIY [TOTEHIMATBHON SHEPrUM BOIHI MIPU €€ IBUXKCHHUH OT MECT
(opMUpOBaHMs CTOKa IO 3aMBIKAIOIIErO CTBOpa, 76 — BBIIEJIEHUS
TeIUIa 32 CYET DHIOTEHHBIX TeOIOTHYECKUX MPOIECCOB (M3BEPXKEHUS
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BYJIKAHOB, 3eMJIETPSICEHUsI), +7 — BBIICICHUS TelUla MpU NaIeHUU
METEOPUTOB, /'8 — IPSIMOTO BbIAENEHUS TeIUIa aHTPOIIOTEHHBIMU CTPYK-

TypaMHu.

2.1.9. PexumM, ruaporpadbl 1 XapaKTepUCTHKN CTOKA

TpamvuroHHAas TUAPOJOTUS IOJ PEXMUMOM PEYHOTo CTOKA BCErda
[TOHUMAJNIa OIIUCAHKME TOTO BIIEYATEHUsI, KOTOPOE OCTANOCh OBl Y Ha-
GaofaTens, IpocTauBait OH Ha Gepery peKy AHU U HOUM ToJl 33 TONOM.
OH Buzen 6bl, KaK ypoOBeHb BOJBI MOAHMMAJICS U Majal, U KaKk MeHs-
JIUCH cKOpocTH TeyeHUss. OH oulyTuJI O 6YpHOCTD MOJIOBOAUI U NOX-
JIEBBIX [TABOAKOB U O€3MATEXHOCTh MEXeHU. TpU mepeyucaeHHBIX SB-
JIEHHS €CTh IOCJIENOBATEIbHO CMEHSIONINE APYT Apyra (a3sl BOTHOTO
pexumMa.

bonee coBpeMeHHBIE OITMCAHUSI PEXUMA PEYHOIO CTOKA MJUIIOCT-
pupyiotcsa rpadumkamu u mmbpamMu. OIHAKO HUKAKHME OIMMCAHUSA U
HMKAaKM€ pa3pO3HEHHBIC LUMPH HE MOTYT 3aMEHUTh HEIpepbIBHbIE
(Ha caMOM JeNe MUCKPETU3IUPOBAHHBIE C CYTOYHLIM WK Qojiee Men-
KHUM 1UaroMm) ruaporpadsl CTOKa, HECYLIHME BCIO IMOJHOTY NEUCTBU-
TeJIbHOM MHGOPMALIMU O PEXHMME CTOKA 332 MHOTHE TOJIBI.

Ha npunaraemMeix pucyHKax MpoAE€MOHCTPUPOBAHBI HECKOIBKO THI-
porpadoB CTOKa JUIsI HECKOJIBKUX peK Poccuu 3a oTaeapHbIe rofbl (puUC.
2.1-2.5).

BayMuMBBIf YyMTaTENIh, AaHATU3UPYS 3TU TUAPOrpadbl, MOXET 3a-
METUTD PSIl UX OTIMYUTEILHBIX CBOMCTB, CBSI3aHHBIX C OCOOEHHOCTH -
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Puc. 2.1. Tuaporpad croka Ha p. O6u y Canexapna (F=2 950 tric. km?), 1989 1.
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Puc. 2.2. Tunporpad croka Ha p. Enuceit y Mrapku (F=2440 teic. kM2), 1996 1.

MU pedHBIX OacceitHoB. Hampumep, oyeBuaHoe Bo3meiicTeue Jlamox-
ckoro 1 OHeXCKOro 03ep Ha OTHOCUTENBHYIO BHYTPUTOJIOBYIO PaBHO-
MepHOCTh cToka Heswl. Mnu, npu moytH paBHOBETMKUX OacceifHax,
GoJiee 4eM TPEXKPATHOE MPEBBILIEHUE MAaKCHUMAJIBHBIX PACXOJOB Ha
EHucee u JleHe (I1aTo 1 Haropbs) Mo cpaBHeHUIO ¢ OOBIO (B OCHOB-
HOM HU3MEHHOCTH U 6oJoTa).
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Puc. 2.3. Tuaporpad croka Ha p. Jlene y Kiociopa (F=2430 tbic.kM?), 1982 T.
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Puc. 2.4. Tupporpad croxa Ha p. Here y HoBocapatosku (F=281000 km?),
1979 r.

Tem He MeHee 4esloBEYeCKasl CKIIOHHOCTh K YIPOLIEHUSIM MpUBe-
Jia K IOMBITKaM OTo0pa3uTh ruaporpad KakuM-To MajibiM HaGopom
nudp — xapakKTepUCTUKAMU CTOKA.
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Puc. 2.5. Tngporpad croka Ha p. Benoit y Apckoro Kamusa (F=2300 km?),
1999 r.
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Cpeau nocjenqHyx BBIACSIOTCS XapaKTePUCTUKU IBYX THIIOB:

e UMEIOLLIME BIIOJIHE CTPOrOe 3HaUYeHUe (CPEeHUE CYTOYHBIE U TON0-
BbI€ U TOIOBbIE IKCTPEMATIbHBIE PACXO/IbI);

* HECYIIIME B ceOe HeOIpee/ieHHOCTh BLIICACHUS M HEYETKOCTD Olle-
HOK (0OBEMBI MOJIOBOIBS, HOXIEBEIX ITABOAKOB, MEXEHH).

Takue XapakTepHCTUKHM, KaK CpelIHMe MeCHYHble WIM HeKalIHble
pacxoipl, ONpenensioTcd abcoMoTHO OJHO3HAYHO, HO 007aJaT TeM
HEOJHOKPAaTHO OTMEYEHHBIM HEIOCTATKOM, YTO B pa3HbBIE FOABl MOTYT
OTHOCHUTBCS K pa3InYHbIM «(ha30BO-0OMHOPOAHBIM» epuonaM. VIHorna
B HEKOTOPBIX reorpaU4ecKmx paioHax HE3aKOHYEHHOCTb TaKUX Iie-
pYONOB K | sHBaps NpUBOAMIIA K MOXEJAaHUSAM BBEJEHUS TOHATHUS O
TaK Ha3bIBAEMOM <«TMIPOJIOFMYECKOM rofie», OOBIYHO UCHHUCIISIEMOM C
Kakon-11u00 ymoOHOM «KPYIJIOil» AaThl MO3MHEN OCEHU.

MoxHO crenarh BBIBOA, YTO OOOCHOBAaHHBIMU IIEPUOJAMHU OCpe[-
HeHUs VIS TUAPONOTUYECKUX NIPOLECCOB (TaK Xe KaK ¥ LIS BCeX UHBIX
MIPUPOAHBIX SIBJIEHUIT) MOTYT OBITh TOJIBKO T€, KOTOPEIE SBJISTIOTCS Cle-
CTBUEM aCTPOHOMUYECKOH HEU30EKHOCTH. DTO CYTKH U rofbl. I1oaTo-
MY BITOJIHE 3aKOHOMEPHBIM JeTEPMUHUPOBAHHBIM SIBJICHUEM IIPEACTaB-
JISeTCSl CYTOYHBIN M IOAOBOM XOI pa3sNMMYHBIX TMIPOMETEOpPOJIOrnde-
CKHMX 3JIEMEHTOB U I10Ka3aTeyei.

Korza BMecTo Takux «3aKOHHBIX» IIEPUOJOB paccMaTpuBaloTcs ta-
30BO-OXHOPOIHBIE MEpUONbI (B TIpeleiaX rona) WM IPyIITMPOBKY JIeT
Pa3IMYHON BOAHOCTU W Pa3HOro pola LMKIbI (32 MHOTOJIETHE), CPa3y
BO3HUMKAIOT HeolpeaeJeHHOCTU. FcTopust ruipoMeTeopOIOrui U300H -
JIyeT M3OIHPEHHBIMU TIOMbITKAMU OTHICKATh 3aKOHOMEPHOCTH B IIMK-
JIMYHOCTH MPUPOAHBIX sIBIeHMA. HO LIMKIIBI OTIMYAIOTCS OT «3aKOHHBIX»
MIEpUONOB UMEHHO TEM, YTO IPAHMIBI MUX COMHHUTENBHBI, NPOAOIKU-
TEJIBHOCTH pasivyHbl U CAMM IPU3HAKM MX BBIIEICHUS YCIIOBHEI.

B pesynbrare yBlIeYeHUS HHTErPAIbHBIMU XapaKTepUCTUKaMU BMeE-
CTO MOCTPOEHMS LIEABHOIO YYEHHUS O CTOKE KaK eIUMHOM HelpephIB-
HOM, HO CHJIbHO U3MEHSIOEMCS BO BPpEMEHM M IPOCTPAHCTBE IpPO-
Lecce MosiBUIach HeKasl MOYTH HE3aBUCHMAS MTOC/IEN0BaTENIBHOCTD OT-
JEeJIbHBIX Pa3/IesioB O FOJI0BOM CTOKE, O €ro BHYTPUIOIOBOM pacrpee-
JIEHUH, O MAKCHMAJIbHOM U MUHUMAJIBHOM CTOKe. Takoe pa3o0iiueHue,
Ha ONpeNeeHHOM 3Talle Jaxe yIoOHOoe U MOoJe3HOE, B KOHEYHOM CYe-
T€ MPUBEJIO K HEMOJHOLEHHOCTH B3IJISTIOB HAa (POPMUPOBaHUE CTOKA
Kak equHoro sisjeHus. IlocneaHee GbLIO TOAMEHEHO CepUeil HEKOp-
PEKTHBIX MOHATUM — «()OpMUPOBaHME TONOBOIO», «(HOPMUPOBAHUE
MaKCHMAJILHOIO», «(pOpPMUPOBaHME MUHUMAIBHOIO CTOKa»,

2.1.10. IlpocTpancTBeHHbIe acneKThi (JOPMHPOBAHMS CTOKA

dusnka npolueccoB GOPMUPOBAHUSA CTOKA B JIIOGOM MECTE CYIIU
oIrHaKoBa. Jpyroe [eso, YTO YCJIOBUS MX IPOTEKAHUS YPE3BBIYAHO
pasHoo6pasHsl. [103TOMy paznuyHble YaCTHEIE IPOLIECCH B YCIOBUAX
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Ype3MEepPHOro MOCTYIUIEHUS BOIBI HA MOBEPXHOCTb CYIUM WU €€ JIU-
MUTHUPOBAHUS IPOSBISIOTCS II0-pa3HOMY, & MHOTAA KaK OBl OTCYT-
CTBYIOT BOBCE MJIM, HA0OOPOT, OMNpPEAC/SAIOT CUTYALUIO.

KoHIllenius eqMHCTBA poueccoB GOPMUPOBAHHUS CTOKA B JINTEPA-
TYpe IO TUAPOJIOTHM Yallle Bcero He hopmynupyetcd. HanpoTtus, MOXHO
BCTPETUTh YIIOMUHAHUS O OOJIBLIOM pa3HOOOpa3uM MPOLIECCOB CTOKA B
pa3nuyHbIX reorpaguueckux ycnosusx. Ecnu nepeitu Ha 6onee cTporuit
SI36IK MATEMATHYECKOr0 MOIETUPOBAaHMUS, TO MOXHO YTBEDPXIAThb, YTO
MOJI€EJIb JOJDKHA OBITH EAVMHOM, a BCe MPUPOIHbIE OCOOEHHOCTU YCIOBUM
(GopMHUPOBAHUS CTOKA JOJDKHBI OTOOPAXATECS MapaMETPUYECKHU.

ITpocTpaHCTBEHHBIE OCOGEeHHOCTA HOPMUPOBAHUS CTOKA SIBNAIOT-
CSI IPSIMBIM CJIEACTBUEM IIPOCTPAaHCTBEHHOM HEOAHOPOIHOCTHU [TOBEPX-
HOCTH CYILIM M KJIMMaTU4yecKux yciaosuid. Ho, roBops o Takoit HeonHO-
POIXHOCTH, CIEAYET MOCTOSIHHO UMETh B BHMAY MaclITabbl €€ pacCMOT-
penus. Bo Bcex Haykax o 3emsie IpUCYTCTBYIOT PA3HOIO polia KJjlacCu-
(puKaLMK OPOCTPAHCTBEHHHBIX MacUITa0OB paCCMOTPEHUST Pa3TIMYHEIX
ABNCHUN K GOopM CylIeCTBOBaHUS NPUPONHBIX 00BEKTOB. OOLIen3-
BECTHBI TaKM€ TEPMHHBI, KaK MaKpo-, Me30- U MUKpPOKJIMMAT, MaK-
po-, Me30- U MuKpopesbed. Korga Tpex TakCOHOB HE XBaTaeT, MOSIB-
JIAIOTCS NOIIOHUTENbHBIEC, TaKUe KaK <«IOKAJbHbIM», «30HAJbHBIN»,
«CUHONTHYECKHI» MacIITabbl Uid Apyrue, 6onee YacTHBIE U CIIELIH-
¢uyHsle. ITpuHsATOrO O06IIEHAYYHOTO KOJIUYECTBEHHOIO COMIPOBOXKIE-
HMSI 3TUX TEPMMUHOB II0OKa HEeT, HA00OPOT, MPHCYTCTBYET MEILUAKOLIEe
pasHooOpasue.

JJIMHBI ¥ IUIOHIAAU, COOTBETCTBYIOLIHE pa3HBIM MaciuTabaM pac-
CMOTPEHUS TEPPUTOPUU M NMOITOMY PA3HOM CTENEHU reHepaIru3alliuu
rHbOpPMaALUY, 1ENeCO00Pa3HO UCYUCIATL CNEAYIOIUMHY JeCATHYHEI-
MK paspsmamMu Iudpbl 1 (B KayecTBe €OUHUL JIMHEHHBIX pasMeEpOB
HHMXeE Be3Jie IPUHAT KWIOMETp, a IUIOIIAAHBIX COOTBETCTBEHHO KBaJI-
paTHbI KwioMeTp). LI KOHKpETHBIX MACIITabOB YKa3aHbl UX JONb-
HOCTB WX KPaTHOCTD:

JIOJIBHOCTD: 0L — MUKpPOMAcIITab — COThIE — JNECATUTBICIUHEIE; [ —
MUKpOMaclITab — JecATbIE — THICSIYHBIE U COTHIE; Y —
MMKPOMACIITa0d — eIUHULBI — JAeCSIThie U eTUHULIBL,

KPaTHOCTb: Me30MaclITal — MecsITKU — AECATKU U COTHU; MaKpoO-
Maciutab — COTHM — THICSYU M ACCSITKU THICSY; Mera-
MaciiTad — THICSYY — COTHM THICSY ¥ MYUDIMOHDI, TJI0-
OanpHBIA (IUIaHeTapHBIA) MaciuTa® — KOHTHMHEHTH U
Cyllia B IIEJIOM.

31ech Xe cpa3y y1o0HO M yMECTHO yKa3aTh MaciuTabel reorpadu-
YeCKMX KapT, MOAXOMSIMX IpH paboTte ¢ peyHsIMH OacceifHaMu pas-
HBIX pa3MEpOB IIPU Pa3IUYHbBIX MaclITabax UX pacCMOTPEHHS (B 3TOM
MPEUIOKEHUM CIIOBO «MaclITab» UCIIOIB30BAHO ONHOBPEMEHHO B JBYX
€r0 PasNYHbIX BAPMAHTAX; BAXHO HE CIYTaTh, YTO MPU OGONBIIAX MaC-
mTabax pacCMOTPEHUS MCIIOJB3YIOTCS MENKOMACHITAOHBIE KapThl, U
HaobopoT):
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MMUKpoMacluTad 1:100 — 1:10000;

ME30MacIlTad 1:25000 — 1:100000;
MakpomaciuTad 1:200000 — 1:1000000;
Meramaciurad 1:2000000 — 1:10000000;

JI00AJILHBII MacLuTab 1:20000000 — 1:100000000.

Ilpu pacnpeneieHHOM MOIENTUPOBAHHH CTOKA JOJIKHO COOTIONATh-
ca NpUOIMXEHHOE COOTHOLUEHUE MEXIY MaciutabaMu peyHoro 6ac-
celiHa U ero 3/IEMEHTOB, IIPUHUMAaeMBbIX 32 YCIOBHO OTHOPOLHBIE, —
3TO ABa COCEeTHMX TAKCOHA.

MukpoMaciiutabHble 0COOEHHOCTH (OPMHMPOBAHUS CTOKAa MOXHO
HA0I10[aTh, HAXOMSACh HEMOCPEACTBEHHO B NpEAEaX 3JEMEHTAPHOIO
Bogocbopa. Co6CTBEHHO, J100bIE Ha3eMHBIE «TOYeYHbIE» HAOIONEHUS
U U3MEPEHUS NIPOU3BOALTCS TONBKO TaK.

CucremaTr4yecKue MUKpOMacITaOHbIe HEOIHOPOAHOCTH B ITEPBYIO
ouepenb CBSI3aHEbI C IOJOXKEHUEM PacCCMATPUBAEMOTI0 Y4acTKa Ha CKJIOHE.
Ha nocnenneM ycraHaBIMBaeTCs HEKOTOPOE AMHAMUYECKOE paBHOBE~
CH€ MEXAY CBOMCTBAMU IOYB U PACTUTENBHOCTH, BIMSIOIIMMH Ha I10-
YBEHHYIO TMAPOJIOTHIO, U BO3MOXHOCTAMM IBUXKEHUS BOJBI, YTO SIB-
JISIeTCS peuIalolyM (hakTopoM py GopMUPOBAHUM TUIIA TOYBHL. B npe-
Jiefiax CKJIOHA MOYBbI PAa3BUBAIOTCA OOBIYHO Ha OJHUX U TeX Xe MaTe-
PUHCKUX ITOPOJAX, HO pa3nUyaloTcs BCIAEACTBUE MECTHBIX U3MEHEHU
B CHCTEMe CTOKa. :

ITocnenoBaTeIbHOCTh M3MEHEHU CBOMCTB MMOYBBI OT BOAOPA3AesioB
K OCHOBaHMIO CKJIOHOB ITOJIyY/JIa B IIOYBOBEIEHHUM CIIEL{MAIbHOE HaU-
MEHOBaHHE «KaTeHa». [lociefHas B KaKOi-TO Mepe YHacleAoBaHa OT
KJIMMaTa He OYeHb fajexoro npouutoro. OCHOBHBIE (DaKTOPHI KaTeHap-
HOI nuddepeHIalMM — MPOLECCH HepeHoca (3po3Ud, OIIONA3aHHe
ITOYBHI, ABMXEHHE ITOYBCHHBIX Macc), OIIpedelisseMble KPYTH3HOM,
JUITMHOM 1 (hopMOit CKioHa. B HUMXXHE 4aCTU CKJIIOHOB OOBIYHO HabIII0-
naercs Oonee cnabplil ipeHax, 4yeM B BepxHeil. [103TOMy y4yacTKu Tep-
DUTOPHUH, NIPUMBIKAIOLIME K PyC/iaM, BO BPeMsl CHETOTAsIHUS U BbINa-
JNEeHUS JOXei OOMNBbHO HackilleHbl BoJoil. C pocTOM MHTEHCUBHOCTH
MOCTYIUIEHUS BOJBI MTOBEPXHOCTH IOATOIUIEHHON TEPPUTOPUM MOXET
yBenuuuBaThest. Ha rumporpacdax croka 3JeMeHTapHBIX BOXOCOOpOB
IIPSIMOiA CTOK C IOATOILUIEHHON TEPpUTOPUM OOBIYHO OTMEYEH YETKO
BBIPAXXKCHHBIMU OCTPBIMU IMKaMU. Eciu KIMMaTHYeCKas U Jaxe Io-
rogHas CHTyalMH UL 3J€MEHTapHOro BoAocOOpa INpEeACTaBIAIOTCS
0oJiee WM MeHee OJMHAKOBBIMHU, TO MHTEHCUBHOCTH (POPMUPOBAHUS
CTOKa 001afaloT OONBHION MPOCTPAHCTBEHHON U3MEHYUBOCTEIO.

HomonHuTenbHble 0COOEHHOCTH Ha YCJIOBUS (OPMUPOBAHUS CTOKA
HaKJIaIBIBAIOTCS B Pe3yJbTaTe Pa3jiWyuil B IIPUXOAE IPSIMOIl CONHEY-
HOM pamMalvMyd Ha CKJIOHBI, MMEIOU[Me pa3Hble OPUEHTALMIO U YIJIBI
HaxjioHa. Mukpopeibed B OONBLIOK Mepe ONPeAensIoT MUKPOKIMMa-
THYeCKKe OCOOCHHOCTH, Ha KOTOpPHIE HEMEIJICHHO PearupyioT MecT-
Has pacTUTENIBHOCTh U (hopMUpOBaHKEe cToKa. YacTo maHauwadTel pas-
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JIMYHB! Ha MIPOTUBOIIONOXHBIX CKJIOHAX JaXe OJHOTO U TOTO Xe dje-
MeHTapHOro Bogoctopa. Ocobo pasuTeIbHBIMU TaKKe KOHTPACTh! Obl-
BalOT B ropax.

[Ipu nepexone oT oMHOrO MacuITaba K IpYroMy HeM30eXKHO ocylue-
CTBJIAETCSL [IOCJEN0BATENbHASl TeHepAIU3ALUS XapaKTepUCTUK pellbe-
a, NOUBBI, PACTUTENBHOCTH, KIMMaTa, CTOKAa. TOUYHO TakoW Xe IToa-
XOJ [OJDKEH COXPaHATbCA U NPU MaTeMATUYECKOM MOAEIUPOBAHUM
MPUPOJHBIX MPOLECCOB, B YACTHOCTU MPOLIECCOB (GOPMUPOBAHUS CTO-
ka. [ToaTOMy U peanu3auuu OOHUX U TEX Xe MOJesieid MOryT ObiTh ¥
MUKPOMACIUTAOHBIMHM (YYUTHIBAIOLIMMHU BCE BO3MOXHBIE NOZPOOHO-
CTH, HO TIO3TOMY OI'PaHUYEHHBIMU TEPPUTOPUAIBHO), U ME30-, ¥ MaK-
po-, U MeramacluTabHBIMK, a TakKe U IobanbHBIMU. U ecnu xakasi-
Jub0 MOJEJb C 3TUM HE CNpaBisIeTCs, TO 3TO CBUIETEILCTBYET O €€
HEMOJHOLEHHOCTH WIXA O YEM-TO ropas3fo 0oyee Cepbe3HOM.

Ta camas reHepanusanusi, KOTopas UrpaeT CTOJNb ONPEeACSIOLIYIO
pons B KapTorpabuu, JIEXUT U B OCHOBE JIIOOOr0 TEPPUTOPUATIEHOTO
ONHUCaHUSA NMPUPOIHBIX SBJIEHUI, B TOM Yuciae U GOpMUPOBAHUS CTO-
Ka. lenepasuzayus — npouenypa ¢GuUAbTpalu UHGOPMALUU C LIETbIO
OCBODOXKIEHUS €€ OT BTOPOCTENEHHBIX JeTajleil, IepecTaloluX UMETh
Kakoe-1u00 3HaYyeHHe Ha JaHHOM YPOBHE PaCCMOTPEHUS BCIEACTBUE
CBOEH MPOCTPAHCTBEHHOM MallOCTH.

ITogsuBlieecs B paborax 1o xaprorpachuut yTBEpXKIEHHUE, YTO B
TIpouecce TeHepalM3aliuyl MPOUCXOASIT He TONBKO HeU30eXHbIE 10Te-
pUY 4acTH MHPOPMAUK, HO M MPHOOPETAETCS KAYeCTBEHHO HOBAs MH-
(opManms, eCTeCTBEHHO, HE COOTBETCTBYET NEHCTBUTENbHOCTH. [py-
Toe A0, YTO JIMKBUIAIMS HECYIIECTBEHHBIX JeTalei M ynpolleHue
OUepTaHUU OCTABIEHHBIX OOBEKTOB CIIOCOOCTBYIOT BBHISIBICHUIO 10 CUX
nop UHQOPMAIMOHHO 3aMacKMUPOBAHHEIX 3akoHOMepHocTelt. Ho aTto
HE IOpOXAEeHUEe HOBOW MH(pOpMalMM, a co3naHue 6onee KoMdpopT-
HBIX YCIOBUH [T 60Jee KpyITHOMACLITAOHOTO aHanu3a. 910, 00pa3Ho
TOBOpSl, YAQJIEHUE TEX CAMBIX IEPEBBEB, U3-3a KOTOPBIX HE BUIHO Jieca.

Kaprorpadus eure coxpaHuia MHOTHE KJIACCUYECKUE MTPUEMBI Te-
HEpaIU3alMu, He YyXIble HEKOTOporo cydosexkTususMa. [lonHocTeio
CTPOr' U OJHO3HAYEH AJTOPUTM CKOJIB3SILIETO IIPOCTPAHCTBEHHOTO
OCPEIOHEHHUS, TeHepaAIU3YIonui Hu(POBYIO KapTy KpYIHOTO MacIlTa-
0a B KapTy 6onee MenKoro. 3a1ech MOXHO TOJNBKO MOCIOPUTH O Tpe-
MMYILECTBAX reKCaroHaJIbHOM CETKU Iepe] NPSIMOYTOJIbHOMN.

WTtak, ocobeHHOoCTM POpMUPOBAHUS CTOKA, BBISIBJIEHHBIE TIPU pa3-
JIMYHBIX MaclITabax pacCMOTPEHUsI, OTHOCSITCS He K CYUIHOCTH IIpoTe-
KalOIIMX IMPUPOAHBIX TMPOILIECCOB — OHU BCErJa OJHU U T€ Xe, a K
CTeNeHU MoAPOOHOCTH YBUIEHHOIO U OCO3HAHHOTO.

[IpencraBneHust o croke BooGle U 00 0cOGEHHOCTIX ero GOpMu-
poBaHus B 6oJee KpYyIHBIX 6acceitHax ¥ Ha 6osiee 3HaYUTEIbHBIX Tep-
PUTOpHUSIX, COOTBETCTBYIOIUUX O0Jiee BHICOKMM YPOBHSIM paccMoTpe-
HUS, 4eM MUKPOMACIUTAOHbIM, CKIIaAbIBAIOTCS B Pe3y/bTATe POBeae-
HUS CJIEAYIOLUX BO3MOXHBIX IIPOLIEAYD:
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e reHepaJM3alliy, TUIIM3ALUKU, OCpENHEHUSI U 00001ueHus] uHGbOp-
Malliy, TOJYYeHHON Ha Ha3eMHON METeopOJOTrHYecKOi CeTH, a TaK-
e Ha IUIOLIAaaKaxX K MajlbiX BOLOCOOpax MUKPOMACIUTaOHOTO YPOBHS;

e 0GOOLIEHUS JaHHBIX HAOIIOAEHUI 32 CTOKOM B 3aMBIKAIOLIMX CTBO-
pax peYyHBIX 6ACCEMHOB ME30-, MAKPO- M MeramMacliTabHOro ypoBHEIi;

e [IPOBEJCHUS U CUCTEMATH3ALUHU TTOIAAHBIX IUCTAHIMOHHBIX Ha-
OMIONEHUI pa3HOTo MacluTaba 3a CHEXHBIM IOKPOBOM, TEMIIEpATy-
PO Y BAAXHOCTBIO ITOUBBI U JIPYTMMH MTOKA3ATEISIMU COCTOSIHUS ped-
HBIX DacceitHOB;

* UCIIOIb30BaHUSA CBEAEHUM 00 0canKax Mo pagapHbIM U CIIyTHHKO-
BBIM M3MEPEHUSM pPa3HOro Maciurada.

Me3somaciuraGHOMY «B3IJISIAY» HAa TY UM UHYIO TEPPUTOPUIO OT-
KpPBIBaIOTCSL OacceiiHbl Manblx peK. Eile pasnuyuMel 3jieMeHTapHbIE
BOAOCOOPBI, HO BOCIIPUHMMAIOTCS OHY YK€ KaK €AMHOe LieJioe. YceMaTt-
PUBAIOTCSI MECTHBIE OCOOEHHOCTH KIIMMATUYECKUX PA3NUYU, YTO 0C000
SIPKO IIPOSIBJIIETCS B FOPHBIX YCJIOBUSIX. BooO1ue B ropax, gaxe B 6ac-
ceitHax rurowansio 100 win 1000 kM2, MHOXECTBO 3JIEMEHTAPHBIX BO-
J10CcOOpOB pa3dpocaHo MO pPa3HBIM BBICOTHBIM U JIAHAIIA(DTHBIM 30-
HaM, YTO IPUBOAMT K PA3IUYUAM B CPOKAX U MPOIOJKUTEIbHOCTU
cHerotasiHus u ¢eHogornyeckux BausHuit. CKonp3siiee MpocTpaH-
CTBEHHOE OCpPEAHEHUE 3ASCh YK€ BO MHOIOM CIIaXUBaeT U peiabed, 1
JTaHIIHAaGTHYIO HEOAHOPOIHOCTh, M YBJIaXHEHHOCTh, HO €1l¢ BO MHO-
I'OM OTpaXaeT MeCTHbie OCOOEHHOCTH (POPMUPOBAHUS CTOKA.

JanpHeiuee yBeJIMueHe POCTPAHCTBEHHOTO MaciTaba pacCMOT-
peHUs MPOLIECCOB CTOKA MPUOOPETAET CMBICHA TOJBKO NPU COOTBET-
CTBYIOIIIEM M3MEHEHUU U BpeMeHHOro macuraba. [Ipu sToM 13 nons
3peHUs] THAPOJIOra UCYE3aloT JIOKIbHbIE OCOOEHHOCTH U JETalIH, a
COXpaHSIeTCS TOJIBKO CaMblii OO1IMIT (DOH MPOTEKAIOMIUX THAPOJIOrH-
4eCcKUX COOBITUI. OUYeBUAHO, YTO KPYITHOMACIUTAOHBIE KAPTUHBI (Hop-
MHUPOBaHUS CTOKa B OOJIbIION Mepe CBA3aHBI C 3aKOHOMEPHOCTIMU
IIPAPOJHON 30HATBHOCTHU.

MakpomacuitaOHbIi «B3[siA» BBIAESIET CpeAHUE peyHble Oacceii-
HBI, & MeraMaciuTabHblid COOTBETCTBYeT OONbIIMM OacceifHaM U I10-
3BOJISIET YCTAHOBUTD PA3INYMA B YCHAOBUSIX (POPMUPOBAHUS CTOKA MEXIY
MPUPOJHBIMHM 30HAMY, PABHUHAMM U FOPHBIMU CUCTEMaMH, YaCTIMU
KOHTHHEHTOB. 3/1eCh IIPEACTABJISIIOTCS BaXXHBIMM OCOOEHHOCTH PacIio-
JoxXeHus 6osbiux 6acceiitoB. Ecny 6onbLIMe pEKH TEKYT B MEPUINO-
HaJIbHOM HalpaBJIeHUM, TO KOHTPACTHl B YCIIOBMSIX (hOpMUPOBaHUS
CTOKa MEXNY pasNU4YHbIMU 4acTIMU 6acCEHHOB OOBIYHO ropasmgo 00-
JIee BeJIMKU, YEM €CJIM OHM TEKYT B LiupoTHOM. Tax, Hun, Muccucu-
i, Bonra, O6p, EHucelt nepecekarot Mo HECKOMBKO NPUPOIHBIX 30H,
YACTO C PE3KO Pas3IMYHBIMU YCJIOBUAMH GopMUpoBaHusa cToka. C apy-
roif CTOpOHBI rpOMaAHbIA OacCeH AMA30HKU, UCKIIIOYAsi BEPXOBbS
MapaHboHa U YKasiIM, TTOYTH LETUKOM HaXOJUTCS B 30HE TPOIIUYEC-
KOTI'o MOXIEBOro Jjieca, a 0acceitH peku Cparoro JlaBpeHTuss — B npe-
Jleyiax XBOMHOTO JIaBPEHTUICKOTO Jieca.
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Jpyroit BapuaHT NOTPSCAIONIMX KOHTPACTOB — TOPLl U PaBHUHLI B
OoJHOM OacceifHe. B HEKOTOPBIX OTHOIUEHUSIX — 3TO [IPOCTO Pa3HbIE
TUIPOJIOTUYECKHE MUPHL. SpKue mpuMephbl: o0beIMHEHHbIA DacceiiH
I'anra u Bpaxmamytpsl, Gacceitnnl pek MekoHra, AHU3bIIBAH, AMy-
napbu, Celpaapsu, Tapuma. s Tpex nociaefHux 00bEKTOB KOHTPacCT-
HOCTb NIOJYEPKUBAETCA IIYCTBIHHOCTBIO PABHMHHOM YyacTu 6acceiHOB.
HHTepecHo, 4TO BCe CeMb HA3BaHHbLIX PEYHBIX 0acCceliHOB CBA3aHBI C
BbICOYAiillieit B MUpe TOpHOM cuctemoit LieHTpanbHoit Asuu. JlocTtoii-
HBII [TpUMeEp Ha APYroM KOHTMHeHTE — P. OpUHOKO.

IToMUMO OOBIYHBIX AETEPMUHHPOBAHHBIX [IPOCTPAHCTBEHHEIX OCO-
OeHHOCTE, OMUCAHHBIX BhILIE, CYLIECTBYeT HaBOAMMAsi aTMochep-
HOW LMPKyJIAUMEN NPOCTPAHCTBEHHO-BPEMEHHAd CTOXaCTUYHOCTD, a
MOXeT ObITh AETEPMUHUPOBAHHASA XAOTHYHOCTh (VI MX pa3auyus He-
00X0IUMO POBEACHHE CIIELHabHBIX JOJITOBPEMEHHBIX UCCIEIOBAHUIA)
HEMPEePBIBHBIX MOJIEH CTOKA, a CJICIOBATENBHO, U IOJEH UX COOTBET-
CTBYIOIIMM 00pa3oM JUCKPETH3NPOBAHHEIX xapakTepucTuk. [Tockoms-
KY XaO0THY€eCKasi IMHAMUKA THAPOMETEOPOIOIMYECKHUX [IPOLIECCOB pas-
BUBAETCS B paMKaX ONPEIEIeHHON CTPYKTYPHI, TO JIIOOBIE IIPOSIBJCHUS
YIOPSIAOYEHHOCTH BHOMMO CJIeJyeT UCKAaTh B COOTBETCTBYIOLIEM (ha-
30BOM [IpOCTPAaHCTBE (KOOPAMHATE — PACXOOBl M IIEPEMEHHBIE COCTO-
SIHUST peYHBIX 0acCEHOB), a He NIPUBBIYHBIMU METOJAMM aHaIU3a
[IPOCTPAHCTBEHHBIX KOPPENSILIMOHHBIX (GYHKIIMIA.

HepaBHOBECHOCTh NMHAMUKHM IUIAHETAPHOM KJIMMATHYECKOU CH-
CTeMBI, 00JIaalolIeit CTOCOOHOCThIO HENIPEACKAa3yeMbIM 00pa3oM pe-
arupoBaTh Jaxe Ha cyiabble KojieOaHUs MPUXONa COJHEYHOU pamua-
uuu, oOycnoBNeHHblE U3MEHYMBOCTBIO 36MHOM OpOMTEI, TIPUBOIAT K
Xa0TUYECKUM (IYKTYalUUsIM M HEYCTOMYMBOCTAM B paclipeneaeHuu
OCaJIKOB Y TeMIIepaTyphl Ha BceX MAacLITAOHBIX ypoBHSIX. Bee 310 Haxo-
IUT CBOE HEMEMIEHHOe OTpaXeHue B npoiueccax GopMUpOBaHMS CTO-
Ka. IHTepecHO, YTO OCHOBHEIE 3aKOHOMEPHOCTH CTPOESHUS MPOCTPaH-
CTBEHHO-BPEMEHHBIX CTPYKTYD TOJIel MHTEHCUBHOCTH (POPMUPOBAHUA
CTOKA I10KA OCTAIOTCS HEU3BECTHBIMU.

Ha nytu peieHust 3Toit npo6iaeMbl CTOMT OOBEKTUBHOE IIPEIISAT-
CTBHE: CBENCHUSI O CTOKE CYIUECTBYIOT TOJbKO B BUAE BEIUYMH, OC-
PEAHEHHBIX MO ILIOIIAIH.

PeanbHble MONBITKY U3YYEHUST 3aKOHOMEPHOCTEN MPOCTPAHCTBEH-
HO-BPEMEHHBIX KOJIeOaHUI XapaKTEPUCTUK CTOKA 10 CUX IIOP OTHOCH-
JIUCH TOJIBKO K FOOBBIM 3HAYEHUAM CPEIHETO U IKCTPEMAJIBHOTO CTO-
Ka U [PY YCIIOBUU OTIEIEHHS IIPOCTPAHCTBEHHOI'O aHAIMU3a OT BpEMEH -
Horo. IIpocTpaHCTBEHHBIN aHAIU3 CBEACH K [IOCTPOEHUIO COOTBETCTBY-
IOIIMX KOPPEJSLMOHHBIX (DYHKUMHU 3THUX XapakTepuUCTUK. IIpu aTom
CJIe0BAIO Obl MMETH B BUAY Psl MOMEHTOB, KOTOpbIE 3aMaIdUBaIOTCSL:

® KJIACCUYECKUI KOPPEISIIIMOHHBINA aHAIU3 JIsI HEHOPMAJIbHBIX CIIy-
YaifHBIX BEJIMYMH BCErJla HENOJIHOLCHEH;

e peyHble OacceHBl UMEIOT pa3HbIe ILUTOLIAAU, a CIeN0BATENbHO, U
pasHble CTeNEHU IIPOCTPAHCTBEHHOIO OCPEAHEHUS BEJIMYUH CTOKA;
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e AHAJIU3 MPOBOAUTCS CPEACTBAMM, [IPUTOJHBIMU MCKIHOUYUTEIBHO
U CIYYaHHBIX ITOJIEH B YCIIOBUSIX OINPAaBABIBAEMOCTU TMITOTE3RI OHO-
POJHOCTHU Y U3OTPOITHOCTH.

TIosToMy He ciy4ailHO, 4TO KO3(DOUIMEHTH KOPPENsSLUN MEXILY
XapaKTepUCTUKAMU CTOKa IS BCEX BO3MOXHBIX [ap pe4HbIX Oacceil-
HOB KaK (PYHKIUU PACCTOSTHUI MeXIY LUEHTPAMH TSKECTH ITHX Oac-
CEMHOB Ha TEPPUTOPUSX B HECKOJIBKO COT TBHICAY KBAIPATHBIX KWJIO-
METPOB MMEIOT KOJOCCAIbHBIA «pacCeB» MOYTH BO BCEM IMAIA30HE
CBOMX BO3MOXHBIX 3HauyeHu: r> 0, a uHorma u r>-0,5. Takum obpa-
30M, B [IPUPOJE CYIIECTBYIOT pa3HOMACIITa0HbIC CTATUCTUYECKHUE 3a-
KOHOMEPHOCTH IMPOCTPAHCTBEHHOIO PAClpeAeNeHUs] XapaKTepUCTUK
CTOKa, HO BUAMMO COBCEM HE T€, KOTODPhIE IO HACTOSIIEIO BPEMEHU
OpUTH CHOPMYAUPOBAHBl HEKOTOPEIMU ATlOJIOTETAMHU CTOXAaCTUYECKOU
TUJIPOJIOTUH.

Bo3MoXxHO, cienyeT YIOMSHYTh O IONYJISIPHOM Cpelr HEKOTOPBIX
THAPOJIOTOB TAK HAa3bIBAEMOU 3ProAMYEeCKOM THUITOTE3BI, 3aKJIH0Ya-
IOLLEHCA B TOM, YTO IPY HEKOTOPHIX YCIOBUSX NMPOCTPAHCTBEHHBIE U
BpEeMEHHBIE KPHUBBIC paclpelneyieHUs] XapaKTepUCTUK CTOKa IIPaKTH-
YeCKM JOJIKHBI COBmanarh. Maest mpoCTpaHCTBEHHOIO OObEIUHEHUS
pSIOB HAaBMIOAEHUH 32 CTOKOM B IpeAeiaxX HEKOTOPOM YCIOBHO OIHO-
POIHOI TEPPUTOPUU HANpSIMYIO CBSI3aHA C BTOH THIIOTE30il. 31ecCh,
OIHaKo, HabmogaeTcs Hekoe nporuBopeuyre. C oqHONU CTOPOHBI, IS
00OBEIMHEHYS PSIOB WIM JUISI TOCTPOECHUS KPUBBIX pacIIpele/IeHIUS Xa-
PaKTEPUCTHUK CTOKA IO JAHHBIM 3a OAUH FOJX, HO IO pa3HbIM Oacceii-
HaM pa3HbBIX pa3MepoB, 3TU NaHHBIE HEOOXOTUMO HOpMUpoBaTh. Ho ¢
JIpyroit — Bce MAHUMYJSILUM HEOOXOOUMBI IS OLEHKM IapaMeTpOB
KPUBBIX paclpele/ieHusI, UMEHHO TeX CaMBIX ITapaMeTpOB, C ITOMO-
UIbIO0 KOTOPBIX MOXET OBITH IPOBEIeHA OMeparus HopMupoBaHus. [1o
CYTH JieJia BCs «IIpobnemMa» MOXeT OBITh CBeIeHA K JOCTATOYHO IpaB-
JOTOA00OHOMY YTBEDXICHMIO: 3aKOH pACIpefeIeHUsT XapaKTEPUCTUK
CTOKa OJJMHAKOB AJIsI BpDEMEHHBIX U IPOCTPAHCTBEHHBIX PSAOB HabIIO-
neHuil. 3amaya Xe OLIEHKU MapaMeTPOB 3TOro 3aKOHA, €CTECTBEHHO
KpOMe TPaavLIMOHHONA BO3MOXHOCTH, [IPU 3TOM OCTAETCH OTKPBITOM.

2.1.11. /IpmKeHue BOJbI O PYCJIOBOi CeTH

Teuenue BOABI MO 0OPO3/1aM, PHITBUHAM, TAIbBEraM M pyciaam —
ABJICHME, 3aBepLUIaloLIee eANHbIN npoliecc opMupoBaHus ctoka. O4YeHb
TPYIHO BO BCEX JETAISX IPOCIETUTbh 33 OCOOEHHOCTSIMHU IBMKCHUS
BOJ Ha MX IMOCJEIHEM MYTH K 3aMbIKa0LEMY cTBOpY. CleayeT YUUTHI-
BaTh, YTO JBM)XEHHE MOJNOBOAMI M MABOJKOB BCErJa HepaBHOMEpPHOE
U HeyCTAHOBUBLLIEECS.

Cuutaercs OOIIENPUHATHIM, YTO U3 ONHOMEPHBIX MOJeJIel Haubo-
Jiee MOJHO YYUTHIBAET OCOOCHHOCTU HEYCTAHOBMBIIIETOCS NBUXEHUS
BOJBI B OTKPHITBIX pycilax cuctema ypaBHeHuit CeH-BenaHna:
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B1 oY vl g(sin(x—%—); @.1)
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3nech ¢, x, H, V, 0. — COOTBETCTBEHHO BpeMs, PACCTOSIHUE IO CTPEX-~
HIO pycia, IIyOUHA, CpeIHAS 10 MONEPEUHOMY CEYEHUIO CKOPOCTh M0~
TOKAa U YToJ HaKJIOHA pycia; ¢ — OOKOBOM MPUTOK HA eJVUHULY JIWHB
pycna; C — koadpdpuuument [esu; 1 <B;<1,3 u 1,1 <B,<6 — ko3dh-
(bHULHMEHTH!, YIUTHIBAIOLLE HEPABHOMEPHOCTD PACIIPEEIEHUS CKOPO-
CTell 1o MONepeYHOMY CeUeHHIO ITOTOKA.

Ecou B ypaBHeHUH (2.1) ONYCTUTH UHEPLMOHHBIE YIEHB K HE YUU-
ThIBaTh OOKOBOH MPUTOK, TO OHO TpeBpalaercs B ypasHenue 1Hesu
V = CVJH sino, KOTOpoe BMECTE C YpaBHEHHEM Hepa3pbiBHOCTH (2.2)
COCTaBJISIET LLUPOKO HCIOJIB3YEMYIO MOJE]Ib KHHEMATUUYECKOH BOITHBI.
K coxanenuio, HeomnpeaeaeHHOCTY NIPU Ha3HAYCHUHM BEIUUMH KO3(D-
¢uuuenToB fB; U B,, TeopeTHyeckasd M MPaKTUYECKass HEMOJIHOLEH-
HoCcTbh Koa(dunuenra Illesu, oueBuaHas HEKBaJAPaTUYHOCTh 3aBUCH-
MOCTH CKOPOCTH OT YKJIOHA M IJTyOMHBI, 3aCTaBJSIOT [10J1araTh, YTO Ha
cmeny ypaBHeHusiM Illesu u Cen-BeHaHa IOMXHBI NpUATH HOBBIE
mozenu. Ho HacTositye nepCreKTUBEI MOABATCS TOJNBKO MOC/E LIMPO-
KOH cHCTEMaTU3alMK MX MMapaMeTpoB.

2.1.12. ConmyrcTBYIOmMEe SABJICHAS

MHorue pupoaHble IPOLIECCHI, CONYTCTBYIOKUE HOPMUPOBAHKUIO
CTOKA M TEYEHUIO BOIBI B peKax, OTHOCATCS K Pa3psily ONAaCHBIX HJIM
BPEIHBIX TUAPOJOTHUECKMX SBIEHM . DTO HABOMHEHUS, PA3HOTO pola
MPOPBLIBHBIE MABOAKY, 3PO3UsI MOUBbI, CEJEBble NMOTOKH, OMOM3HM U
MHOro€e Jpyroe.

Ecnu texyiiasg Boja Imo KakMM-JIM00 NpuYMHAM HE yMeLaeTcs B
pycCJjie, TO OHa BBIXOAUT U3 GEPETOB U 3aTOIUISIET OKPYKAOUIYIO TeppH-
TOpHIO. 31eCh TeUeHUe 3aMeUIsIeTCsl WM CTAHOBUTCS BOOGIIE HEBO3-
MOXHBIM, YTO CIOCOOCTBYET 3aCTAMBAHUIO BOAbI U ellle OOJIbLIEMY
3aToruieHH10. Cpen NpUYMH TAaKOM CUTYalLlMM MOFYT OBITH Ha3BaHBI
TpH:

o HCKJTIOYUTEIBHO GONBLION MPHUTOK BOIBl B PE3YJIbTaTE CTPEMHU-
TEIbHOTO CHErOTasHKMA MM OOWIbHBLIX TUBHEH B Oacceiine pexu;

e BETPOBOI HATOH BOJABI B YCTHEBBLIX 0OJACTSIX PEK;

e HEOXHIAaHHOE BOZHUKHOBEHUE IIPErpafbl TEUEHUIO peKU — 3aBa-
JIbl, OMOJI3HH, JIEASIHbIE TUIOTUHBI, 3aTOPbI U 3aKOPhI.

Upe3aMepHOe 3aTOIJICHUE TEPPUTOPUU HA3LIBAIOT HAGOOHeHueM.
CunpHbie HABOXHEHUs — 3TO Beeraa 6encteue. Haubosee cioxuo cy-
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JMTh O BO3MOXHBIX pa3dMepax HaBOAHEHUH, BRI3BAHHBIX TIEPBOM ITPU-
UMHOM. DTU pa3Mepbl BCErJa CBSI3aHBI C BETMUYMHONM MaKCUMAIbHBIX
$ACXOJ0B, HO JaIeKO He onHO3Ha4YHO. [lonHoe npeactaBnenue o6 uc-
TOUHMKE HABOIHEHMSI MOXET AaTb TOJBKO rujporpacd CToka.

st onpeneneHusa BO3MOXHBIX TUIOLIANEH U BbIACICHUSI KOHKPET-
HOW TePPUTOPHUHU 3ATOIVIEHHA HEOOXOOUMO UMETH UHGOPMAUUIO O
COOTHOUIEHMH PAacXOIOB U YPOBHEM BOABI IO [UIMHE PEKK U O B3aUMO-
1IeiCTBMHM PEYHOTO MOTOKA C OKPYXAIOUIEH MECTHOCTBIO IIPH TEX WK
AHBIX €ro YPOBHSX M CKOPOCTSIX. MHOro4ucaeHHbIE JIOKAIbHbIE 0CO-
GEeHHOCTH, OOBIYHO HE OTpaXKaeMble JaXe Ha KPyIMHOMacUITaOHbIX Kap-
TaX, BHOCAT CBOU KOPPEKTUBBI B OOILLYI0 KapTuHy. PeanbHoe mpen-
CTABJICHHUE O 30HAX 3aTOTUIEHUs TP HABOIHEHMSIX MOTYT IaTh, IoXa-
Ayi#, TOJIBKO a3p0O- U KOCMHUYECKHE CHUMKH.

Bropoit BapyaHT HAaBOJHEHHUS ONpeNeNnsieTCsl pacXoioM TpUTeKa-
IOLEN CBEPXY BOIBI M CTENEHBIO BETPOBOTO BO3IEHCTBHUS, 3aTPYIHSA-
IOLLETO BBIXOA 3TOM BOILBI B MOpPE WJIH 03€epo.

B cinyyae BO3HUKHOBEHMS IPUPONHOM IMJIOTUHEI ITPO0JIeMa COCTOUT
HE CTOJIKO B BBIICJIEHUH BO3MOXHOM 30HEI 3aTOIIEHUSI, YTO HE OYEHb
CJIOXHO, a B BBIACHEHUHU IIPOYHOCTH 3aBajia ¥ OLIEHKE CPOKOB M BEJK-
YUHBI BO3MOXHOTO MpopbiBa. KpyIHble NpOpbIBHBIE MMABOIKHU OTHO-
CATCSA K YMCIY CaMBbIX YXXACHBIX IPUPORAHBIX KaTacTpod.

Ceab — 5TO TOPHBIH MOTOK, COCTOSIINMI M3 CMECH BOABI M PHIXJIO-
00;10MOYHOM ropHOM nopoasl. ITIOTHOCTE cesleBRIX MOTOKOB KOjeO-
JeTcs B IIMPOKOM auanaszoHe — ot 1100 mo 2500 kr/m?. Hapsny c
TJIOTHOCTBIO TNOBEAEHUE CEJIEBOH MAacCChl OIpPENENsiIETCS €€ COCTaBOM
(OTHOCUTEIbHBIM OOBEMOM YACTHI PA3HBIX pa3MepoB). B 3aBUCHMOCTH
OT COCTaBa Y IUIOTHOCTU CEJIEBOM MacChl pa3IMyaloTCsl TPU TUIA Ce-
Jiefi: HAHOCOBOIHBIE, TPSI3EBbIE U IPA3eKaMeHHBbIE.

CeneBbie MOTOKM MOAPOOHO paccMaTPUBAIOTCS B roapasi. 6.5.

Onoazenv — 3TO SABIICHUE CMELICHUST BHU3 TI0 CKJIOHY MacChl PbIX-
JIOM TOpHO¥ MOPOABI IO BIUSHUEM TPaBUTALMOHHBIX cWI. O6GBIYHO
ONpeensolyIo Pojib B GOPMUPOBAHMU ONOJI3HEN UrpaeT OOBOXHE-
Hue moponsl. OMoJI3HEBBIH MPOIECC BO MHOIOM CXOIEH CO CABUIO-
BBIM CE€JIEBBIM IPOLECCOM, HO IPU HEM COXPAHSIETCS MOJHOCTLIO UITH
YaCTUYHO LIEJILHOCTh [1IEPEMENIAIOLIErocs MacCHBa MOPOAbl. Bo3aMox-
HO, KIMEHHO TO3TOMY 3TOT MACCHUB JaXe IOCNE ITOJHOK OCTAHOBKM
NPOAOJIKAIOT HAa3bIBATh «OION3HEM». OTHAKO TaK Ha3bIBAEMbI€ OITOJI-
3HU-TIOTOKH OT CEJIEBBIX YK€ HeOoTIUYUMBl. OTHOBpEMEHHOE Macco-
BOE BO3HUKHOBEHHUE OTOJIZHEH MOXET CIAYUUTHCS MPU CEHCMUUECKUX
vaapax.

O61umii nponecc 3po3uu (OH xe npoiecc HGOPMUPOBAHUS TBEPIOTO
CTOKa) IeNUTCS Ha ABa 3Tamna: 0acceiHOBBIN (IJIOAMHOI) U pycio-
BO¥ (inHeiHbli). [TepBbiii 3Tan cBsizaH ¢ NMOBEPXHOCTHBLIM CTOKOOODPa-
30BaHUEM, IPO3UOHHBIM PAa3MBIBOM IIOYB, CIATAlOLIMX MOBEPXHOCTh
BOIOCOOpA, M TIOCTYIUIEHMEM B DYCJIOBYIO CeTh MejiKo3eMa. Bropoit
3Tall — TPOLIECC B3aMMOJEIHCTBUS TOTOKA CYCIIEH3UM C PYCIOBBIM
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AJUTIOBUEM WIM MPOIIOBUEM. AKTUBHOCTb CKIIOHOBOM 3pO3UU OIpele-
JISIETCS MHTEHCUBHOCTBHIO TMOBEPXHOCTHOIO CTOKAa M MOJATIMBOCTHIO
MTOYBBI WJIM PHIXJIO FOPHOMA MOPOAbI Pa3MbIBY.

TecHO cBsA3aHbBI APYT C APYTOM MpoLECChl GOPMUPOBAHUS CTOKa U
MUpauuu 3a2pA3HAIOWUX 6euwjecms, TOCTYIAIOINIMX HAa MOBEPXHOCTh
peYHBIX 6acCeifHOB.

2.2. PeuHoii CTOK Ha mjiaHeTe 3emis

CpenHuil TOIOBOI BOIHBIN OajlaHC CyLIM HAlliel IUIaHEThl COCTaB-
naeT (OKpyIIeHHbIe HUMbPhI MO HEIOCTATOYHO IOJNHBIM M TOYHBIM
oLIeHKaM), MM: ocagku — 760, ucnapenue — 460 u crox — 300.

B cpennem B MUpOBOIi OK€aH U BHYTPUMATEPUKOBbIE GECCTOYHBIE
facceilHbl HENPEPHIBHO BJIMBAETCSI MOTOK BOABI C pacxodoM 1,36 MiH
M3/c u eute 90 ThIC. M3/C BOXBI MIOCTYMAET B TBEPAOM COCTOSIHUM (OT-
KaJIbIBaHME aiicGeproB ¥ cIyBaHME CHera C JIeASHBIX KYIIOJOB AHTap-
Kruapl ¥ [pennannuu B Mope). IIpuBonuMbIe 31eCh U HUXKE CBEICHUS
0 CTOKE C KOHTMHEHTOB H I10 OTAENbHBIM PEKaM TTOJYYEHEI B Pe3yJib-
TaTe mepecyeTa JaHHBIX O BOAHBIX pecypcax 3emuu [ 17, 30 ].

CyMmMapHBIi pacxol pek, Brnamawomux B CeBepHbIi JlenoBUTHIHM
okeaH, coctasisieT 136 Teic. M3/c (rumoc 20 Thic. — aiicbepru), B AT-
JIAHTHYeCKuiE — 641 Thic., B MHaumitickuit — 166 Thic., B Tuxuit —
389 Thic. 1 B FOXHBIN (0OBEAUHEHHBIE KpailHHE IOXHBIE YaCTH Tpex
MpebIIYIINX OKEAHOB, OMBIBAIOIIUX AHTapKTHay) — 70 ThIC. (B OC-
HOBHOM aiicoepru). Takum 00pa3oM, NMo pa3Hbie CTOPOHHI [J1aBHOTO
BOJOpa3/esia 3eMHOM CyHIM CTEKalOT BOAbI ¢ pacxomgamu 623 Teic. (Tu-
XOOKEaHCKHii CKIIOH) U 799 ThIC. M?/c (ATIaHTHYECKHMIT CKIIOH). Briag
OTHEJNIbHBIX KOHTMHEHTOB B MMPOBOI PEYHOU U «aiicOeproBhiii» CTOK
npeacTaBieH B Tabi. 2.1.

Tabnuua 2.1. BRiaa oTaeabHbIX KOHATHHEHTOB B MHPOBO# PeYHOM
H «aiicOeprosulit» CTOK

KoHTHeHT Pacxon Bogpl, ThIC. M3/c Croit cToka, MM
Espormna 92 276
Asus 428 311
Adpuka 133 139
CeBepHast AMepHKa 275 352
IOxHas AMepuka 383 680
ABCTpasiust 10 40
Oxeanust 66 1646 I
AHTapKTUAA 70 158
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HHTepecHO, UTO cpemHuii MHOTOJIETHUH MOIYJ/Ib CTOKA CyLUM MUpPa
(6e3 AnrapkTunsl ¥ ['pennanaum) cocrasisieT 10 ji/c- kv

Oco0bl1if MHTEpEC MPEACTABNISIOT CO00I Pa3HOTo pola «YEMITUOHBI
CTOKa».

Hwxe npuBeneHbl Iuiowanu 6acceifHOB, CpeJHUE MHOTOJIETHHE
rOIOBBIE PAaCcXOIbl, MOAYJIM M CIOH CTOKA KpYNHEHIIHMX PEeK MHUpa
(tabn. 2.2) [30]. B criucke 15 pek ¢ pacxomamu 6oiee 10 Toic. M3/c. Ipu
€ro COCTABJIEHUH IIPUIIUIOCH CTOJKHYTBCS C YMO3PUTEIBHBIMU Dellie-
HUSIMM TIPH HEKOTOPBIX TUAporpadpuyeckux HeomnpeaeieHHocTssX. Ha-
MPUMED, CUUTATh JIM HEKYIO TEPPUTOPHUIO OMHUM GACCEHOM WU HET?
Oco0ble COXHOCTH CO3AAIOT SCTyapyuH, Kyla BIIagaioT Bpojae Obl pas-
Hbl€ DEKM, WU Xe JETbThl, 00ObeAUHSIOLIUE CTOK IBYX peK U Golee.
Takogwt Jla-1lnara c I1apanoii u YpyrBaem; benrannckas ieabpTa, CyM-
Mupymolas crok bpaxmanyrpel, Ianra 1 Merxust;, Yxyli3siH, JOBOJBHO
YCJIOBHO OOBbenuHsiomas GacceifHbl pek Cuuzgn, beinzsan u HdyHi-
35H; AMa30HKa CO CBOMM M3BEYHBIM BOIIPOCOM — BKIIIOYATh WM HE
BKJIIOYATh B ee 6acceitH peky TokantuHc? HekoTopele HeonpeaeneH-
HOCTH BHOCSIT HETOYHOCTH OLIEHOK PacXoIOB pa3HEIX peK. B pesysnbrare
YTOYHEHHST HEKOTOPBIX UMD MOXET U3MEHHUTHLCS UEPAPXUUECKMIA TTO-

Tabnupa 2.2. XapakTepuCTHKH KPYNHEHAIHMX (10 BeJIHIMHE CPeJHUX
MHOTOJIETHHX PACX0/I0B) PeK MHpa

Hasganue pexu é-;jc[é);[‘&a}f: Pacxo;g I\CIIT%:();ISB Croit cToxa,
TBIC. KM? BOmEL, M/C n/c- km? MM
AMazoHka 6920 219312 31,7 1000
DpaxmaryTpa 1750 44021 25,2 794
Konro 3500 41200 11,8 371
OpHHOKO 1000 32009 32,0 1010
YauussH (SIHU3kI) 1810 31788 17,6 554
ITapana — Ypyrsaii 3100 25703 8,3 262
EHuceit 2580 20347 7,9 249
Jlena 2490 17082 6,9 216
Muccucunu 2980 16322 5,5 173
MexkoHr 790 16 005 20,3 639
YKyL3sH 454 13640 30,0 947
O6b 2990 12804 43 135
AMyp 1860 11251 6,0 191
MakkeH3u 1780 10300 5,8 183
Cs. JIaBpeHTHS 1030 10142 9,8 311
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PSIIOK MEPEYUCTCHUST PEK U IaXE CaMO UX NPUCYTCTBUE WK OTCYT-
CTBME B JaHHOM crhucke. Hampumep, Henb3si yBEpEeHHO YTBEPXKIATh,
Kakas pexa 6osee MHOroBogHa — Opunoko uiun YanussaH, Muccucu-
1 uau MeKoHT.

TeM He MeHee JaXe YCIOBHBIA CITMCOK CTOKOBBIX [MTAaHTOB He-
00BIYaiTHO MHTEPECEH.

ITpu npoyux paBHBIX YCIOBM:X, 4eM OOJblUE TUIOLIALbL PEYHOIO
facceitHa WM BOOGIIE 1000 TEPPUTOPHH, TEM MEHEE 3HAUUTETbHEL
KosnebaHus rofloBOro CTOKa.

Jlna mepeuyrcAEHHBIX BbIIIE «CTOKOBBIX TMIAHTOB» KO3(POUUUEHT
BapyvalMU TOJIOBBIX BEIMYMH cToka Konebnercs ot 0,03 (Faur — bpax-
manytpa) a0 0,26 (Jla-Tinara), s oraensHbIX KOHTHHEHTOB OT 0,06
(CesepHast Amepuka) 1o 0,10 (Adpuka u Asctpanus ¢ OxeaHuei),
g nputoka B okeaHsl oT 0,04 (Arnantuyeckuit) no 0,11 (Tuxuit),
st cywn B LeaoM — 0,025, Ipusenennsie uudpbl CBUAETENLCTBYIOT
O TIpUOJU3UTEIILHOM TOCTOSIHCTBE INI00aJIbHOTO peyHoro croka. Ho
CTONb X€ OYEBWAHBI 3HAYUTENbHBIC IPOCTPAHCTBEHHO-BPEMEHHbIC
KOJieOaHUsI OISt FOA0BOrO CTOKA TEPPUTOPHH cyiin. OHHU TeM Oonblie
BBIPAXEHBI, YEM MEHBbILE MAaclITab pacCMOTPEeHHUS.

TIpenensHOl M3MEHYMBOCTBIO O0MagaeT MoOJie CTOKA, paccMaTpH-
BaeMoe C MUKPOMACIIITAOHBIX MTO3UIHUH, T. €. KOrHa OHO MpelCTaBNeHO
MHOXECTBOM BENMUMH TOJOBOTO CTOKA BCEX RNEMEHTAPHBIX BOAOCOO-
pPOB MHpa.

HexoTopple Yrojaky CyIIM OTMEYEHBbI KPAHHUMM IIPOSBACHUSIMH
MHTEHCUBHOCTH MPOLIeCCOB POPMUPOBAHUS CTOKa. M 31ech yxKe yMme-
CTHO BECTH pa3roBOp 00 3JIEMEHTAPHBIX U MaJIbIX BOAOCOOpaX.

B mexaypeube HuXHelt BpaxmanyTpsl ¥ Merxunl pacrnoyIOXeHO
mnato HIvmnonr. FOXHBIN KOPOTKHI CKIIOH €r0 KPYTO CIYCKaeTcs K
paBHUHE M U3BECTEH KaK caMoe JOXMIINBoe MecTo Ha 3emie. MMeH-
HO 3JIeCh PacIIOJIOXXEHO 3HAMEHUTOE cejeHue YepanyHIXU, Te Ha-
XOIUTCS METEeOopOJIOrHyecKasi CTaHLus, 3aduKcUpoBaBilast MaKCH-
MaJTbHBIE CYMMBI OCAJIKOB KaK 3a roJ, TAK U 3a MHOT'OJICTHUIM IEPUOL.
CpenHss rogosasi X CyMMa, IO pa3HbIM MCTOYHMKAM, 3J1€Ch COCTAB-
jsiet 11— 12 teIC. MM.

YepanyHIKM paclojioXeHO Ha HAKJIOHHOM OTPOre IUIATO, Kpy-
TBhIE I0KHBIE CKJIOHBI KOTOPOTO CINajaloT K paBHUHE, 4 BOCTOYHbIE U
3amanHble K ylledbsaM MajbiX pek Bapuo u boromanu M ux nputo-
KOB. MeCcTHOCTDb 37€eCh CKanucTas, OecriogHas, MovYTH JHIIeHHas
PACTUTEILHOCTH, HO TOJIBKO TaM, rae oywyeT spo3usi. CoBceM psi-
JIOM CKJIOHBI [TOKPBITHI I'YCTHIM JIeCOM. B 11ecTu KujioMeTpax K 1oro-
BOCTOKY OT YepanyHIXXU OOUH U3 MpPaBbIX IMPUTOKOB peKu Bapuo
o0Opa3syeT Bogonaa MascMau BeicoToit 351 M. Bo3MOXHO UMEHHO 3TOT
MaJjibiii BOAOCOOp € 3aMbIKAIOLMM CTBOPOM Ha BOAOIANE U SIBASIET-
CA «4eMIIMOHOM MMpa» IO CTOKY. '

MoxHo mosiaraTh, 4YTO CPEAHUI TOJOBOM CTOK MaJIBIX BOOOTOKOB
okpecTtHocTeit YepanyHaxu coctaisieT 6onee 10— 11 ThiC. MM, a B
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OT/AEJIbHBIE IO/Ibl 3HAYMTEJILHO MpeBbIlaeT 3Ty 1udpy. Tak, B 1856 r.
rOI0BOM CTOK BUAMMO JOCTHUI BEJIMYMHBI 22 ThiC. MM. Ha3BaHHbIe Lud-
pbl 0OTOOpaXaT MAaKCUMaJIbHBIE BO3MOXHOCTH MPUPOALI 11O HhopMu-
pPOBAHMIO CTOKa.

Bo3MOXHbIE «CONMepHUKW» YepanyHIxu, KOTOpbIE HE IIOMAJU B
MOJie 3PEHUSI METEOPOJIOTOB, MOTYT HAaXOOUTHCS, IOMUMO ero 6mau-
XalIMX OKPecTHOCTel, rae-uubyas Ha Beicorax 1 000— 1400 M 10x-
HBIX CKJIOHOB 1wiato Ilwutonr Ha npotsikenunu 200—250 kM ot bac-
ceifHa peku Byru (xpeber Typa) Ha 3anane no GacceitHa peku JIyOxa
Ha BOCTOKe. B 4yacTHOCTM, €CTh CBEAECHHUS O TOM, YTO I1aJlbMa NEPBEH-
CTBa MPUHAMIEKUT BOBCe He YepamyHIKU, a ero 3amnagHoMy COCeny
(15 xM) Maycannpamy.

Cpeny npyrux pailOHOB MUpPa, OTMEUEHHBIX BBIAAIOIINMCI CTOKOM
Ha MaJIbIX BOZOCOOpax, MOTYT ObITh Ha3BaHbL:

* 3allalHbIA M J0ro-3anaaHblil CKIOHBI ByJIKaHa KamepyH;

e 3aMajHbIe CKJIIOHBI OMpMaHCKUX XpeOTOB ApakaH-Moma (PakxaiiH)
u Tenaccepum (TaHuHTaliM), OOpallleHHBIE COOTBETCTBEHHO K DeH-
faJIbCKOMY 3JIMBY U AHJIAMaHCKOMY MOpIO;

* HaBEeTpeHHBIe CKIIOHBI 3ananHeix ['aT Ha noixyoctpoBe MHIOCTaH,
Ha4YyUHAsA OT paifoHa ropsl MaxabaselBap ¥ gajiee Ha 1or Baojip Mana-
Dapckoro Gepera;

« KapnamonoBssl ropsl (Kpapans) B Tannanne u Kammnyumu;

e ceBepHBIe OTporu xpeOra Llpiraomans Ha ocTpoBe TaitBaHb;

e ocTpoB Petonpon B MnauitckoMm okzarie M octpoB Kayau (a Bos-
MOXHO U Bce I'apaiiu) B Tuxom;

o Tuxookeanckuii CkioH 3anagHoit Kopannbseprl B pailoHe KOTyM-
6uiickoro ropona bysHaBeHTypa.

Cynast mo o6MIMIo BOIBI Ha BRICOYAMIIIEM B MUPE BOAOMANE AHXEND,
HE3HAYUTENBHON Iouaau 1aro AysH-Ternyu, OrpaHMYeHHOIo CO
BCEX CTOPOH 0ojee 4eM KWJIOMETPOBBIMU OOpBIBAMM, U NpeAonarae-
MBIM KJIMMAaTUYECKUM YCJIOBUSM BHEIIHEro Kpas ['BUAHCKOIo Haro-
pb MOXHO ceiaTb UHTEPECHOE MPEANOIOXEHHE O MaJIOM BOJOCOOpe
pexu YypyH KaK O CBOETrO pojia YHUKAIBHOM CTOKOBOM YEMITUOHE.

CylLIecTBYIOT Ha IUTaHETe M TEPPUTOPUM, TAE CTOK IMPAKTHYECKHU
He opmupyetcs. Cpenu HUX, B MEPBYIO OYepenb, MOTYT ObITh Ha3Ba-~
Hbl HanboJIee 3aCylUTMBBIE YYaCTKU MycThIHM Caxapsl:

« JIuBuMiicKasi MyCcThIHS, 0CO00 CypoBasi U MpayHasi;

e Deliad, NPUMBIKAIOIIMA K HEl ¢ 3anana;

* FOJIbIE MJIOCKKE paBHUHLI, TaHe3pydT — 3ammagHee MaccuBa Axar-
rap u TeHepe — BOCTOYHEE ILIaTO AMD;

o Tumukesipr, MecyaHasi paBHUHA C TPYINONA 0a3UCOB K IOTY OT
rmnato Tagemaur.

Hpyrue He MeHee OE3BOAHBIC PailOHbl — 3TO OeperoBble paBHUHEBL
U Mpearopbst AHAMUACKUX XpeOTOB HA OTPOMHOM PACCTOSIHMM MEXIy
nycteiHIMU Ceuypa u Atakama (5—28° 10.11.) B [lepy u Ui, a
Take TypdaHckast BaaguHa u nosuoca npearopuit KyHeayHs ¢ npu-

- 51



neraouieil yacTpio TapuMCKOM paBHMHBL ¢ SnMIeHTpoM y UepueHa B
IleHTpanbHON A3uu.

Eire oauH BUI CTOKOBBIX YEMITHOHOB — 3TO MECTa 0CO00 KPYITHO-
ro COCPeIOTOYEHHOrO BbIX0/a Ha TIOBEPXHOCTb MOA3EMHbBIX BOJ. 31ECh
Ha3BaHbBl YETHIpE TAKUX BBIIAIOUIMXCST UCTOYHUKA:

e Mupnirta B AGXa3uu y nogHoxuss b3plbckoro xpeOTa, pacxon 10
200 M3/c;

« JltoTa Ha AnpuatudeckoM nobepexne YepHOropuu B ropax, npu-
mbikarolux Kk Koropckoit 6yxte, pacxon no 170 m3/c;

o Box1103 y MOIHOXUSI OMHOUMEHHOTO TIATO B 22 KM BOCTOYHEE
ABuHboHa BO ®paHuuu, pacxox n1o 110 M3/c;

o KpacHblit KJII0Y Ha JIEeBOM CKJIOHE JOJHHBI p. YBI pacxol 10
110 mM3/c. D10, BULMMO, OMUH U3 KPYITHEHIIUX B POCCUU MCTOYHUKOB.

2.3. CToK ¥ 4YejoBeK

2.3.1. O6mue nojsoxeHAS

Boma m Xxu3Hp Ha 3emiie HepasaeanMbl. MHTepec K BoJe BO3HUK
BMeCTe C MosiBjieHreM 4yesoBeka. M HeT mig Hero 6ojiee BaXHBIX Be-
HIECTB, YeM Boxa ¥ Bo3nyX. Ho npecHasi Boga — 3TO MMEHHO TO XU~
KO€ BEIIECTBO, O CTOKE KOTOPOro M UAET peyb.

Hcropusa 4enoBeYeCKHX IUBWIM3ALMI TECHO CBI3aHA C peKaMu,
Ha Oeperax KOTOPBHIX OHM BO3HHUKAJIU, TOPXKECTBOBAJIM, TEpIIeaU Oel-
creust U ymupanu. 3to Hwi, Hopnan, Turp u Epdpar, XyaHxs u
Anuseiuzsy, Boara u JInenp, KepyneH, Peith u Cena, ua u I'anr,
Hpasanu u MekoHr u ap. Korna 3Bydar Ha3BaHMA 3TUX H JIPYTHX peK,
TO BCEM SICHO, CyHb0a KaKuX HapOJOB C HUMHU CBsI3aHAa.

JIronu noJib30BaNMCh BOAOH U peKaMU CHavana 6e3 0CoObIX pacCyX-
JeHUii, 3aTeM 00Jiee OCMBICIIEHHO, 3aTEM ITOSIBWIICH YK€ HEMCCsKae-
MBIl O CUX I10p MHTEPEC K MPUIMHAM, OCOOEHHOCTSIM M 3aKOHOMEP-
HoCcTsIM (OpMUpPOBaHUS CTOKA. 1103TOMY ecTecTBEHHO, YTO U COBpe-
MEHHOE Y€JIOBEYECTBO UCIIONB3YET PEYHOM CTOK, 3alMALLIAETCS OT HETO,
BKJIIOYAET €r0 B CHUCTEMY CBOMX OCHOBHBIX XU3HEHHBIX LEHHOCTEN,
M3y4aeT ero, CTapaercss Ha HEro BO31eHCTBOBATh.

2.3.2. Cucrema HaOxoaeHmii 32 0CaAZKAMH ¥ CTOKOM

Ecnu cyuiecTByeT Takoe HpUPOAHOE SIBJIeHME, KAK TIOBEPXHOCT-
HBIH CTOK, KOTOpPOE UTpaeT BaxHeiilllee 3HaYeHUE B XXU3HU YeJIOBe-
Ka (XOTsl MOCAEIHUIN HE BCerma 3TO OTYETIMBO CO3HAET), TO eCTe-
CTBEHHO CO3JaHME CUCTEMBI HaGMI0aeHUI 3a 3TUM siBieHneM. CeThb
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rMAPOJOrMYECKHUX CTaHIUi, BEAyLUUX TUIPOMETPUYECKHE HabIo0e-
HUS 32 BOOHBIM PEXHUMOM peK U 03ep, HeoOXoAMMa KaK UIsl XO3s1ii-
CTBEHHOM JESATEIbHOCTH YejJOBEUECTBA, TaK U IJI PA3BUTHUS FHAPO-
JIOTUYECKON Hayku — DyHIaMeHTaJIbHOM U NMPUKIIAIHOM. B 6onbiinH-
CTB€ CTpaH OPraHM30BaHbI CIIEIHAJbHBIE CIYXOBl — THAPOJIOruye-
CKHE, THAPOMETEOPOJIOTUYECKUE WIM HOCHIIUME APYTMEe Ha3BaHMS.
Bcero Ha MOBEPXHOCTH 3eMHOM CyIUU IIoOajbHAasA TUIPOJIOrUYe-
cKas ceTh HAaCUUTHIBaeT 64 THIC. CTAHIUM, Ha KOTOPHIX BEAYTCS Ha-
OJNIOICHUS 32 YPOBHSIMM M pacxogaMu pek, u 194 Teic. CTaHUMIA,
U3MEPSIOIINX KOJIUYECTBO OCaJKOB. BooOllle BhIIageHUE OCaIKOB
4acTO GPOPMATBHO MPUUYKUCIISIOT K METEOPOJIOTHYECKUM SIBJIEHUSM,
M 3TO TaK, OTHAKO ISI MPo6JIEMBbl CTOKA OHO SIBISIETCS BO MHOTOM
ONpenesaolM, 60 OTKPBIBAET HA3EMHYIO YacTh TUAPOJIOTHYECKO-
ro LUKJia.

HcKmoynTebHO BaXHa U1 pa3BUTHS TMIPOJIOTMM Manas THMIpPO-
JIOTHYECKas CETh, COCTOSILAS M3 BOIHO-0AIAHCOBBIX CTAHIUI U Pa3HO-
ro poja 6acceHOB — HMCCJIeNOBATENbCKUX, PENPE3EHTATUBHBIX, SKC-
MepUMEHTANLHEIX. UMeHHO Ha 3TUX 00beKTaxX MPOBOASITCS ITOAPOOHBIE
M BCECTOPOHHME HAOJIONEHHUS, CTOJIb HEOOXOAUMBIE JUIS MOCTPOEHU
TeOpUH (GOPMUPOBAHUS CTOKA.

2.3.3. Ucnoan3oBanue cTOKa H MpodJieMa BOAHBIX PEeCypcoB

Ecnu ¢ mo3uiuit yrTunurapusMa 1moJjiaratb, YTO «BOTHBIE PECYPCHI»
€CThb BOABI CYIIHM, KOTOpPbiE B NMPUHIHUIIE MOTYT OBITH MCIOJIB30BAHbI
YeJIOBEKOM JUISI CBOMX HOTPeOHOCTE#, TO THAPOJIOTUYECKH — 3TO 3a-
MAachl BOASI B TBEPIOM U XXHUAKOM COCTOSTHUU (32 MCKITIOUEHUEM XUMU-
YecKM M (DM3MYECKHU CBSI3aHHOM) B peyHOM OacceilHe MM Ha Moot
TePPUTOPUY B KaXKIbIi1 NTaHHBI MOMEHT BpeMeHU. KonnyecTBo U Ka-
YeCTBO BOAHBIX PECYPCOB HEIPEPHIBHO U3MEHSIOTCS BO BPEMEHH U IIPO-
cTpaHcTBe. BomHbie pecypchl MOTYT OBITh:

* 3aMEHUMBIMM WJIM HE3aMEHUMBIMY;

¢ BO30OHOBISEMBIMY WJIM HEBO30OHOBJISIEMBIMMU;

¢ TIPUFOAHBIMHY WJIM HEIIPUTOIHBIMU;

¢ HCIONb3YEMbIMU MUY HEUCIIOIH3YEMBIMH.

IIpencrasneHHble ONpeneICHUs OYeBUIHBI, HO HEKOTOpHIE TPeOy-
0T IMTOSICHEH M. 3aMEHMMBIMH BOIHBIE PECYPCHI MOTYT OBITh TOJIEKO B
IUTaHE MX SHEPreTUYeCKOro M TPaHCHOPTHOTO UCMNoib3oBaHusa. K He-
BO30GHOBJISIEMBIM pecypcaM CJieflyeT OTHECTH BOJABI HUXHHUX SIPYCOB
HaCBILIEHHON 30HbI, MEPTBBIX 00BEMOB ITTYOOKHX 03€p, JIETHUKOB, Ha
BOCCTaHOBJIEHHE KOTOPBIX XOJDKHBI OBITh 3aTPAuCHBl OTPE3KH BpeMe-
HU, MHOTOKPATHO MpeBbILIalole rogoBoil. O6beM BO30GHOBISIEMBIX
BOIHBIX PECYPCOB OMNpEAeNseT BEJIMUMHA CPEAHET0 rOJOBOTO CTOKA.
HenpurogHocte Box MOXeT OBITH CIEACTBUEM IUIOXOTO MX KavyecTBa
(3aCONEHHOCTH, 3arpA3HEHHOCTH).
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Boponons3oBanue MOXeT ObITh 0€3BO3BPAaTHBIM M BO3BPATHBIM.
B mocienHeM ciydyae OHO MOXET OCYILECTBIAATHCS C UBMEHEHUEM WIH
0e3 U3MEHEHMsI KayecTBa BOAbl. Pa3iMyaloT HECKOJIbKO HalpaBiIeHUH
MCITONTb30BaHUs BOJHBIX PECYPCOB:

¢ KOMMYHaJILHO-OBITOBOE;

¢ TIPOMBILIIEHHOE;

e CEJIbCKOXO035HCTBEHHOE (B TOM YUCIE UPPUTALMOHHOE);

¢ IHEPreTHYEeCKOe;

¢ TPAHCITOPTHOE;

¢ peKpeallMoHHOe (B TOM YMCJIe TYyPUCTHYECKOE).

HHorna B NOHSTHE «BOAHBIE pECYPChI» He BKJIIOYAIOT 3a1achl Baru
B MOYBE, OT KOTOPBIX LIEJUKOM 3aBUCUT 3D HEKTUBHOCTD 3eMIJIEIENNA,
4TO, BMIMMO, HEBEPHO.

Y, HaKOHEel, WCTOAb30BaHME BOIHBIX PECYPCOB MOXET OBITb pa-
IIMOHANBHBIM, U HA000pOT. PalMoHaIbHOCTL B JaHHOM Ciy4ae CO-
CTOMT B MHHHUMU3ALMU HAaHECCHHUS yiliepOa MpUpoIe, BOAHBIM OODbEK-
TaM, XO3SMCTBY, (PU3UYECKOMY U JYXOBHOMY COCTOSHUIO UEJIOBEKa.
K coxanenuro, XX B. HEOZHOKPAaTHO OTMEYEH AOPOTOCTOAIIMMHY Me-~
POMPUATHAMHM, KOTOpPSLIE B KOHIIE KOHIIOB MPUBOAWIM UMEHHO K Ta-
KOMY YLLepOy.

B nHacrosiuiee BpeMsi BOAHbIE PECYPCHI IJIAHETHI, MPUTOJHbIE AJISI
MCNOJABb30BAHHUS!, YMEHLLIAIOTCS (B OCHOBHOM H3-3a 3arpsi3HEHMS), a
NoTpeOHOCTH B BoJE, HA0GOPOT, Bo3pacTaeT. B reyenue XX B. rinobanb-
HOE BOJIOITOJIB30BAHME YBEIUYMIOCEH IIPUOAU3UTENBHO B CEMb Pa3, 4Te
B IBa C JIMIHMAM pa3a NpeBhilIaeT TeMIbI POCTa HaceleHus.. B 1o xe
BpeMSI J10JIsI IOGAIBHOrO CTOKA Ha AylUYy HaceJIeHUss MUPa HEYKIOHHO
cHuxaercsa: B 1970 r. oHa cocrasuia 12900 M3 B rox Ha 0HOIO yeio-
Beka, a B 1995 r. — yxe Toibko 7 600. BexnuuHbl Bogo3abopa ¥ BOLO-
noTpedaeHuUs NpeaCcTaBpIeHbl B Ta0m. 2.3.

IIpusenennbie B Ta0:1. 2.3 UG Pl CBUACTEILCTBYIOT O OOJIBILION TOJTe
HENpPOU3BOIUTENILHOTO PACXOJOBAaHUS BOIKI.

MOXHO yTBEepXAaTh, YTO IJIaHeTa 3emiisf, Ha KOTOPO¥ MBI XU-
BeM, — MUP MCTOLUAIOIIMXCS 3a11acoB BoAbl. M BOMHBIE pecypChl 3TOTO
MUpPA TOKHB HE TOJIBKO UCIIONb30BaThCsI, HO M OBITb COXpAaHEHHI IS
OyAyLIUX ITOKOJIEHUIA.

Tadonuua 2.3. CospemMennas CTPYKTYpa BoA03a0opa u norpedienus
B Pa3jHYHbIX OTPACIAX

Otpacnp Bonosa6op, % TlotpeGnenue, %
CeIbCKOE XO3SIHCTBO 70,1 93,4
TIpOMBILLIEHHOCTD 20,0 3,8
T'oponckoe X03sicTBO 9,9 2,7
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2.3.4. AHTpONOreHHbIe BO3JECHCTBUS HA CTOK

CylLIeCTBYIOT IO MEHBIIIEH Mepe ABa OCHOBHBIX IYTH BIUSHUS ye-
JIOBEKA Ha CTOK. DTO OKazaHMe BO3ACHCTBUS HA KJIMUMAT U MOTOAdy, C
OJIHOM CTOPOHBI, U Ha NMPUPOJHEBIE JaHAWAPTH KaK Ha CTOKOGOpMU-
pylolIMe KOMIUIEKCHI, ¢ Ipyroit. 'opbko co3HasaTb, yTo Homo sapiens
XX B. gaxe ¥ He MNBITAICS OGAYMAHHO M C 0/1aroil LENbIO 0Ka3aThb
BJIMSIHUE Ha CTOK, MCITONb3ysl 00a 3TH KaHana. HampoTtus, OH nocro-
SHHO JeHCTBOBa SKOOBI B O0lIeUeNIOBEYECKHX MHTepecax, He 3aly-
MbIBasICh O TOM, 4TO TBOPHUT. ITOCAECTBUA X€e st IIpUPOABE BOOOLUE U
JUISI CTOKA B YACTHOCTM OKA3IMCh IPAHIMO3HBIMMU.

Ha cmeny npuponHbiM naHauadTaM NpULILIM aHTPOIIOTe HHEIE, 10~
CTUTLLIHE CBOEro KpalHEro BOIUIOLUEHMS B COBPEMEHHBIX ropojax u
meranonucax. Achanbr, 6€TOH, CTEKJIO, METAJLJI, IUVIACTUK — BCE 3TH
HeNpeMeHHbIe aTpuOyThl ypOaHM3aLUH TaK WIM MHAYE OKA3BIBAIOT CBOE
cnenndpuiecKoe BIUAHUE HAa popMUpoBaHUe cToka. [opona kak co-
BEPHIEHHO 0COOBIe CTOKO(POPMUPYIOLLIME KOMILIEKCHI TIPH TIPOUMX paB-
HBIX YCIIOBMSIX XapaKTEepPU3YIOTCSI TOBBILLIEHHBIM CTOKOM W TNOHMXKEH-
HBbIM UcITapeHueM. brictpoMy cOpocy TUBHEBBIX M TAJIBIX BOJ C FOPOI-
CKHX TePPUTOPUI CIIOCOBCTBYET CUCTEMA KAHATM3ALMH.

BHe ropoaos ObLiM BBIpYOJIEHBI KOPEHHBIE JIeca, Ha UX MeCTe TI0-
SIBUJIMCB Jieca BTOPUYHBIE, NacTOM1IA U noist. Bbuti BenaxaHsl CTENU.
{Ipu 3TOM MHOTHME IOMNYTHBIE LenecooOpasHble U HEOOXOAUMBIE JIeii-
CTBUSI UTHOpUpOBaMCh. [lepBble ruaposoruyeckue oObeKTH IOBEepX-
HOCTH CYILH, IPUHECEHHBIE B XepTBY OOJC3HCHHbBIM SIBACHUAM LIHBU-
JIU3aLUK, — 3TO OacCeiHbl U pycyia MajbIX peK. «Kakue oHH OBUIH, U
YTO C HUMU CTaIO0!..» — TAaKOBO SMOLIMOHATIBHOE CYXIEHUEe MUJLIU-
OHOB JIIOJIEH, e11i¢ He MOJIHOCTHIO MOTEPSIBLIMX CBSI3b C npuponoii. U3-
MeHeHue Ha Bompocbopax M Oeperax peK BOZHO-(DU3NYECKUX CBOICTB
[TIOYB NpM 3arpsA3HEHUHU, JErpajaluu, TpPaMOOBKE M BBITANIThIBAHUU
NOCJEAHUX IIPUBEJIO K UCYE3HOBEHUIO POJHUKOB, OOMEIICHHUIO DeK,
cMeHe 6eperoBoi pacTUTEIBHOCTH, TMbean 00bliiei YaCTH XXUBOTHO-
ro mupa. Ha cpenrue v Ooblive peKu pacpoCTpaHsSIeTCs BCe CKa3aH-
HOE UISI MJIBIX PEK, HO 3TO BO3AeHCTBUE Oojiee MHTErPAIbHO U MeHee
3aMETHO Ha IJIas.

B paccmarpuBaeMoOM IJ1aHe B TMAPOJIOTUM ObLIA BhIZE/IeHa npobiie-
Ma BJIMSIHUSI Ha CTOK XO3S1IIICTBEeHHOU NESITENbHOCTUA. DTa npobieMa,
HMelolast 60110 TPUHUMIHATEHOE M NPUKIAAHOE 3HaUeHUE, OObIY-~
HO peluanach cnocodOM «BOCCTaHOBJIEHUS» CTOKA IO JaHHBIM Ha0NII0-
JNeHU#’ CrielManbHO BBIIECIEHHBIX ISl 9TOro 0acceitHOB-WHANKATOPOR
¥ [0 HEKOTOPHIM YIPOLIEHHBIM BOAHO-0aJJAHCOBLIM MOZAEIAM, 4HC-
JIoBbIEe KOX(DPUUIMEHTHI KOTOPbIX OLICHMBAJIKCH 10 JaHHBIM HaOI101e~
HUIT 3a IepuO, TIPUHSTBIA €CTeCTBEHHbBIM.

BTtopoe, BHayase HEOCO3HAHHOE, BO3NEUCTBHME YesioBeKa Ha NMpU-
pONy MOCTENEHHO NPUBOIUT K III00ILHOMY U3MEHEeHUIO KiiuMaTa. Mme-
€TCSl B BUJY aHTPOMOTeHHBINA BKJIAX B YBEJIMYEHUE NMAPHUKOBOIO 3¢-
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(exTa B pe3yiabTaTe BhIOpoca B aTMOChEpY YIJIEKMCIIOrO U IPYIMX ra-
30B B OCHOBHOM B Pe3y/IbTaTe CXXMIaHUS UCKOMAaeMOoro Toruea. [o-
0anpbHOE MOTEIICHUE M, KaK CJIeJCTBME, JIOKAJIbHbIE CHUCTEMaTHue-
CKME€ KJIMMaTHYECKHE OTKJIOHEHMS MOTYT OKa3aTb pelIaollee BIIUS-
HME Ha OCaIKM U CTOK. IIporHo3MpoBaHME BO3MOXHBIX U3MEHEHHWH
KIMMaTa ¥ TUAPOJOTMYECKMX ITOCISICTBHI 9TOro (hakTa 1noka coxpa-
HseT OOJbLIYIO CTENEHb HeonpeaeJeHHocTH. He nokasaH u cam akr
BBIPAXEHHOTO MOTEIUICHUS.

OueHKM peaKUMHU TPOLECCOB CTOKA HAa aHTPOIIOT€HHbIE U3MEHE-
HUS KJIMMATa B COOTBETCTBHU C NPEIANOIaraeMbIMYA WM NIPOTHO3UPY-
e€MBIMHU 110 KJIIMMATUYECKUM MOAEISAM CIeHapUsIMU OOBIYHO OCYLE-
CTBJISLTUCH ITO BOTHO-0ATaHCOBBIM YPAaBHEHUSM WM KOPPENSIUMOHHBIM
3aBHCUMOCTSAM CTOKa OT OCAJIKOB U TeMIIepaTypbl Bo3ayxa (C He OYeHb
MPAaBOMOYHOM 3KCTPANOJIALHUEN STUX 3aBUCUMOCTEN B U3MEHSIOLINX-
¢Sl YCIIOBMSIX).

MeTtoponoruuecky 060j1ee HaIeXKHBIM U NMEPCIIEKTUBHEBIM [IOIX0I0M
K OTHOBPEMEHHOMY peuieHUI0 0O6euX Ha3BaHHBIX 3324 IIPEeICTaB/IseT-
Cs pacrpele/ieHHOe MaTeMaTH4YeCKOe MOAEIUPOBAHUE C YETKUM IO-
CTYJHPOBAHUEM KOJMYECTBEHHBIX U3MEHEHUI KIMMATUYECKUX BEIU-
YUH M NapaMeTpPoB JaHAIIA(hTOB.

I'naBHbIM HeraTUBHBIN PE3yNILTAT AaHTPOIOTEHHOIO BO3ACHCTBUS HA
CTOK — ero 3arpsizHenue. C ruapoOTMYCCKO TOUYKM 3PEHUS Cylle-
CTBYIOT JiBa ITPYMHIMITHAIBHO PAa3JIMYHBIX BAPUAHTA IPOLECCOB 3arpsi3-
HEHMSA CTOKa — 0acCEeilHOBBIM U PYCIOBOM.

IlepBEIit BapHaHT CBSI3aH C OCEHAaHHMEM M BBINAJACHUEM 3aTrpA3HS-
IOLIMX BEIHECTB M3 aTMocGephl Ha MOBEPXHOCTh PEYHBIX OacCceilHOB.
HanbHeiiiasg cynpba 3THX BeLIECTB TECHO CBSI3aHa ¢ IpoleccoM ¢op-
MHPOBAHMS CTOKA. B 3aBUCHMOCTH OT MacllITab0B TEPPUTOPUH, OXBa-
YEHHOH JaHHBIM BMJIOM 3arpsi3HEHMS], OHO MOXET OBITh K1acCH(pUIIA~
POBAHO KaK DIOOATHHOE, PETMOHANIBHOE U JIOKAILHOE.

[Tocne nomamaHus 3arpss3HUTENS HA ITOBEPXHOCTh BOAOCOOpa Mpo-
UCXOIMT €r0 paclipelesieHue MeXIy HOCUTENISIMU 3arps3HeHus, IriaB-
HEWMIIUMM U3 KOTOPBIX SIBJISIIOTCS] BOJA U MOYBa. B manbHei1eM 3arpss-
HUTENb U €ro IMPOU3BOIHbBIE IPUCYTCTBYIOT B MpEAeIax peyHoro Gac-
Cei{Ha B CJIEAYIOIIMX aCCOLMALMSIX: B OMOLIEHO3¢e (M30MPaTeIbHO B pa3-
JIMYHBIX BUAAX), B [IOYBEHHOM BELECTBE, B MIOYBEHHBIX, ITOA3EMHBIX,
03¢pHbIX, DOJIOTHBIX ¥ TEKYYMX BOAAX, B JOHHBIX OTJIOXEHMSIX PEK U
BOJOEMOB, B PHIXJIOO0JIOMOUYHBIX OTIOXEHUSX KOHYCOB U TONeil BhI-
Hoca. BpeMmsi «xpaHeHUs» 3arpsI3HUTENS, OTBEYAIOIEe ero JUHAMUY-
HOCTH, K0Je0JIeTCS B CaMbIX IIIMPOKMX Mpeaeaax — OT YaCOB IO MHO-
TUX JIET U JAaXe CTOJETUH.

Crenyetr UMeTh B BUAY IBa BUIA 3arpsI3HEHUS, Pa3IMYaIOLIMECS 10
(opMe B3aMMOOTHOIUEHMS BOABl M 3arpA3HHUTENS (PaCTBOPMMBIA M
HEpPAaCTBOPUMBIH 3arpsI3HUTENH). PacTBOpUMBIil 3arpsA3HUTENL BMECTE
C BOIOH MPOHMKAET B NOUBY. HacTh ero ancopOupyeTCsl TOYBEHHBIMHU
yacTULIAMU. MeXny KOHUEHTpAllMeid pacTBOpa U aACOpPOIIMOHHBIMU
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BO3MOXHOCTSAMU ITOYBbI CYIIECTBYET OINpPENeIeHHOE COOTHOILLEHUE.
KpuBas, oroOpaxaloluasi TaKoe COOTHOLUEHHE, HOCUT Ha3BaHUE U30-
TepMbl ancopOuuu. Eciiu He GyeT HOBBIX MOCTYIUICHUIA 3arpsA3HUTENS,
TO B IIpoliecce HH(MIBTPALIMM TATOH U JOXAEBOM BOIbI OH ITOCTENEH-
HO OYIEeT BBIMBIT U3 MOYBHI M MOCTYNMUT B ITOA3€MHbBIE BOIBI, IE W
OymeT npeGhiBaTh, OCTENEHHO UCTOLIASCH, ONpeeieHHOe BpeMs. Yya-
CTHE TIOA3EMHBIX BOJ B TIEPEHOCE PACTBOPUMOIO 3arpsi3HUTENS pacTs-
[MBAET MPOLECC 3arPSI3HEHUS U MOCIEAYIOIIEH pecTaBpaliuii Ha I0J-
rMe IEeCSITWIETHS M CTOJIETHS.

Cynp0a HepaCTBOPHMMOTO 3arpsA3HUTEIISI HEPa3pLIBHO CBA3aHa C 3pOo-
34eil MOYBBI, M €r0 CMbIB BMECTE C MOYBEHHBIMY YACTULIAMU BO3MO-
KeH TOJIBKO NMpU (POPMUPOBAHUHU MOBEPXHOCTHOIO CTOKA.

Bropoit BapuaHT mpouecca 3arpsa3HeHust 6ojiee MpoCT: 3arpsi3HU-
TeJlb COpachiBAETCA HEMOCPEACTBEHHO B PYCJIOBYIO CETh WIU I10MIAJaeT
TyAa B PE3yJIbTaTe KaKUX-JIUOO0 MIPOUCIIECTBHI WIH TIPH TEXHUYECKUX
KaTacTpodax.



FTTABA 3

G®OPMUPOBAHUE CTOKA U TMHAMUKA BOJBI |
B PEUHOM BACCEMHE

3.1. IIpodaema

dopMHUpOBaHUE CTOKA — CJIOXHBII MHOrO(aKkTOpHEIi npouecc. OH
CKJIa[bIBAETC M3 OOJIBLUIOrO HUCAA YACTHBIX MPOLECCOB, PEryaupye-
MBIX MIPAMBIMHU K OOPATHLIMY CBA3AMU U TOKANU30BAHHBIX B FPAHULIAX
peunoro 6acceitia. IlocnenHuii BOCIPUHHUMAET, TlepepacipelenserT,
AKKYyMYJUpYyeT, pacCEUBAET M HAIIpaBJIsIeT MOTOKH BellecTsa (OCaaKH,
CTOK, HCIapeHue) U dHepruu (paIUMalMOHHBIM U KOHBEKTUBHBIN Ter-
JIOOOMEH), MPUXOISIIMX U3BHE W TyAa Xe yxomsiuux. [loaromy non
nporieccoM GOPMHUPOBAHUS CTOKA CIENyeT IOHUMATh HE TONBKO He-
MOCPEACTBEHHOE MOSABNIeHHE BOJBI, CIIOCOOHON K JaibHeMlleMy cre-
KaHMIO, a BECh KOMIUIEKC OMpeleIeHHON IPYIIbl YaCTHBIX IPOLeC-
COB, KOTOpBIE BCE BMECTE COCTABJISIIOT Ha3€MHYIO YacThb THAPOJIOrH-
YECKOTO LMKJIIA (KPYroBOpPOTa BOAK! B IIPUPOIE).

TIpencraBuM cebGe peasibHBIN pedHOil OGacceilH ¢ ero peixbedoM M
JnaHamadTaMy, OpoHIaeMBId TOXISIMU M 3aCBIaeMbIil CHEroM, BOC-
NPUHYUMAIOIUI TOTOKM CONTHEYHO pagualuy U KOHTAKTUPYIOIIHIA C
BO3IYIUHEIM OKEAHOM — C €ro BeTpaMu, OOMaYHOCTHIO, TEIUIOM U
xononoM. TIpouCXOIUT B3aUMOAEHCTBUE METEOPONOTHYECKUX MIONEH C
MOACTUIAIONIEN TIOBEPXHOCTHIO B BUIIE CBOETO pOIJAa MO3aMKH, CJIO-
KEHHON TUCKPETHBIMU JaHAWADTHHIMUA 00pa30BaHUSIMU.

PeyHoit GacceifH co cBoMMM oporpadueif, rTOpHbBIMH TOPOJAMH,
MOA3eMHBIMY BOAAMU, MOUBEHHBIM Y PACTUTEbHBIM TOKPOBAMM, THA-
porpaduyecKkoil ceTblo, BOJOEMAMM M OOBEKTaMU, CO3JAHHBIMM Ye-
JIOBEKOM, B OTHOLIEHUM NONANAIOIICH B €ro Mpeaebl BOALI BBIIIOIHSI -
€T NBOHMHYIO (PYHKIHIO: C OJHOH CTOPOHBI, OH Hapsiny C ITOronoi
OTIpefensieT COOTHOLICHWE MEXAY OCAAKAMH, CTOKOM U HCHapeHueM
(BONHBIN OasaHc), ¢ APYrodl — OCYILECTBIISIET MepepaciipenesieHue
CTOKa BO BpeMeHH (TpaHC(opMaiusi).

Crok 0OBIYHO ecTeCTBEHHEIM 00pa3oM MOIpas3fessiioT Ha TAIbIA U
noxnesoil. PopMUpOBaHHE BTOPOrO U3 HUX — OTHOCHUTEJILHO Goee
CTPEMUTENBHO U OypHO NMPOTEKAIOIIUA HpoLecc, YeM MmepBoro. Bax-
HBIM sBJISieTCSE TOT (hakT, yTo 00a BUAA CTOKA B3aMMOAEHCTBYIOT U
JIOTIOJTHSIIOT Apyr Apyra. Ho Tonpko B npupone. B TpaguliMOHHOM rua-
pPOJIOTUM OHH, YBBI, pPa3aejeHbl C Hayajla U JO KOHIIA.

Crenyet pa3auyath €lle ABa BUIAA CTOKA — MOBEPXHOCTHBII 1 MO~
3eMHbId. [Tocnennuii, B cBOIO ouepenb, MOXET ObITh MOApa3jiesied Ha
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HECKOJIBKO KaTeropuil B 3aBUCUMOCTHU OT TJIyOMHbBI HPOHUKHOBEHMS
TAJIBIX M JOXIEBBIX BOI B TOJILY ITOYBBLI M TOPHBIX MOPOL (SIPYCHOCTb
[10JI3¢MHOTO CTOKa), a CIeNOBaTe/bHO, MO CTENEHM HX 3aperyjimpo-
BAHHOCTH.

BakeH BOMpPOC O COOTHOIIEHWM MOBEPXHOCTHOIO U NMOA3EMHOTO
TUIIOB CTOKOOOpa3oBaHus. [lepsbie U3BECTHBIE TEOPUH CTOKA, OCHO-
BaHHbIE Ha HENOCPEACTBEHHbIX HAOMIOACHMSAX, CBA3aHBI C MMOCTYJa-
TOM O MMOBEPXHOCTHOM CTeKaHMHU. OTKIOHEHHMS OT 3TOr0 IPUBBIYHO-
ro npasuia OOBIYHO PACIEHUBAIUCH KaK UCKIIOYUTEIbHBIE. ITTpubau-
3UTEABHO B 9TO Xe€ BpeMs CTaj0 NONYAAPHBIM OTpUIIAHME CaMOi
BO3MOXHOCTH (pOPMUPOBAHMS T1aBOIKOB IPYHTOBLIM CTOKOM. [TombiTKa
J0Ka3aTeNbCTBAa HUYTOXHOCTH MAKCUMAJILHOTO MOIYJ/IS MOA3€MHOTO
cToKa Obla OCHOBaHa Ha CpaBHEHUU K03 duumneHTOB QUIBTPaLMHU
CO CKOPOCTSIMU ITOBEPXHOCTHOrO CcTeKaHusl. B meilcTBUTEIBHOCTU B
MecTax (OpMHPOBaHUS OBICTPOro IPYHTOBOIO CTOKA PA3BMTA T'yCTast
MOA3eMHAas JIPEHaXHAas CETh, B KOTOPOH CKOPOCTH TeYeHMS HOXIe-
BbIX M TaJIbIX BOX MOIYT OBITh JIMIIL HAa MOPSAOK HUXE [MOBEPXHO-
CTHBIX.

3aTeM MasgTHHUK KayHyJicid B 00paTHYIO CTOPOHY, M ceifyac MOXHO
BCTPETUTH B JIMTEPATYPE HE TOJBKO IO TMAPOJOTHHM, HO M IO CMEX-~
HBIM JUCUUIUIMHAM YTBEPXKIECHUS O AOCTATOYHO HE3HAYUTEIbHOM POJIU
KJIACCHYECKOTO NMOBEPXHOCTHOIO CTOKA.

TToBepXHOCTHOMY U MOA3EMHOMY THHaM (GOPMUPOBAHUS CTOKA CO-
OTBETCTBYIOT U [1Ba BUAa IIaBOAKOBOTO cToka. IlaBoaku, cpopMupo-
BaHHbIE MTOBEPXHOCTHBIM CTOKOM, XapaKTepU3YyIOTCsl 60jiee BHICOKU -
MU MakKCUMAaJIbHBIMHU MOAYJIAMH CTOKA, KPAaTKOBPEMEHHOCTBIO MPO-
XOXIIECHUS, Pe3KON peakilMedl Ha M3MEHEHHUsS WHTEHCHBHOCTH ITOX-
151, YTO CTAHOBUTCS 0CO0O0 3aMETHBIM C YMEHBILIEHHEM IUTOILANH BOIO-
cbopa.

JoxXaeBble U Tajble BOABI, IPOCOYUBIUUECS CKBO3b HOUBEHHO-
TPYHTOBYIO TOJIILY Y PaHO WM TO3JHO JOCTUTIUME PyCia, OTHOCST
K Pa3MYHBIM KATETOPUSIM MOA3EMHOTO CTOKA. [IyTH M BpeMs MUTI-
pauMM TAaKUX BOJ 3aBUCAT OT CTPYKTYPHI MOYB U FOPHEIX [OPOI U
MOTYT OBITh CAMbIMHU Da3MYHBIMU. Ecnu BpeMs OT Hayaja BblIage-
HUSA JOXKIS Ha MOBEPXHOCTh BOIOCOOpa 10 MOMEHTA BHIKJIIMHUBAHUSA
BOIBI B PYCJIOBYIO C€Th HE HACTOJBKO BEJIMKO, UTOOB! OT/EJIbHAS Ia-
BOIKOBasi BOJIHA MOTEPsJa CBOI0 MHAWBUAYAJIBHOCTb, MOXHO FOBO-
PUTH O OBICTPOM I'PYHTOBOM cTOKe. OH BCEraa 3HauuTeNbHO Gonee
3aperyarupoBaH, YeM TOBEPXHOCTHBIM, U OIpeesieHHe «ObICTPhIN»
NpPU3BAHO OTTEHUTH €r0 OTJINYWE OT MOMUIMHHO MOA3EMHOIr0 CTOKA.
OueBUOHO, UTO pe3Kas TPaHMIIa MEXAY BCEMU TPEMS BHAAMHU CTOKa
OTCYTCTBYET.

O6a Bua NaBOAKOBOIO CTOKA (TIOBEPXHOCTHBIN U OBICTPHBIi IPYyH-
TOBEIH) LIMPOKO pPACIpOCTpaHeHBI B ropax M Ha paBHUHAX M, KaK
MpaBWJIO, B Mpeaeiax KaxIoro peyHoro 6acceitHa COBMECTHO IIPUHU-
MAIOT YYacTUe B IIUTAHHUM PYCJIOBOM CETH.
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Teneppb nepeyucauM YaCTHBIE IIPOLIECCHI, KOTOPbIE COCTABIAIOT KOM- |
MJIeKC ABACHUN, Ha3piBacMbiii (POPMUPOBAHUEM CTOKA.

1. ITpouecchl ¥ SIBICHUS Ha IMTOBEPXHOCTM bacceiiHa.

1.1. Brinamenue ocankoB. Mx ¢pa3zoBoE COCTOAHUE ONPEALASIET pa3~"
JIMYKe B cyabOe BOABI B HAYAJIBLHBINA I1EPUOJ UCTOPUHU ee NPEeObIBaHUS |
B IIpeenax peyHoro 6acceitHa.

1.2. O6Men TerUI0BO#l 3Heprueil MOBEpXHOCTH OacceilHa ¢ aTMo-
chepoil ¥ KOCMHUECKUM MPOCTPAHCTBOM. :

1.3. TlepexBaT AOXIAEBLIX Karlelb PAaCTUTEIbHBIM NOXpoBoM. CHer,
3aIepXKAaBIINICS Ha KPOHAaxX IepeBbeB, OCOOEHHO XBOHHBIX, — BENHU- |
KOJIEMMHOE 3pENHUIIe, HO THMAPOJIOTMYECKM DTO BPEMEHHOE SIBIEHUE: |
OUYEHb CKOPO BETEP M CONHLE COPOCST €ro BHU3. '

1.4. PopmupoBanKe CHEXXHOTO MOKPOBA. OTOT KOMILIEKCHBIH IIPO-
Llecc 0ToOpaxaeTcsi U3BMEHEHMEM YEThIpeX €ro IepPeMEHHBIX COCTOSA~
HUS — TOJILUMHBI, TUIOTHOCTH, COOTHOILUEHMUS KOJIMYECTBA «KUIKON»
W «TBEPION» BOIBI U TeMIIEpaTypPHL.

1.5. CHeroTastHMe ¥ pa3pylieHUe CHEXXHOTO MOKPOBa.

1.6. BomooTnaya 13 cHera. :

1.7. Undunvrpauns v GopMupOBaHUE NOBEPXHOCTHOIO CTOKA, SIB-
JAIOUIMECS] COBMECTHO OJHUM U3 CaMbIX BaXHBIX YACTHBIX IIPOLECCOB
paccMaTPUBAEMOro KOMIUIEKCa; B OTHOLICHUY CYAbOBI BOAKI, TONafa-
I01Iei Ha TOBepPXHOCTh BOA0OCOOpa, BHICTYNAIOT B POJIM Ipolecca-ae- -
nurens [25].

1.8. 3azepxaHue YaCTH MOBEPXHOCTHOTO CTOKA B GECCTOYHBIX OTPH-
uarensHbIX hopMax MUKpopeaseda CKIOHOB.

1.9. Hopycnosast TpaHchopMaImsa NOBEPXHOCTHOTO CTOKA BCIEHCTBHE
HaKOIUICHHUS] U CTEKaHUS BOIbI HAa MMOBEPXHOCTH CKJIOHOB.

2. ITpouiecchl U sABJIEHUS B TIOYBE M NPUNOBEPXHOCTHOM TOJILIE TOP-
HOH NOpO.HbI.

2.1. JuHaMuKa TeTUIOBOI HEPryM.

2.2. IuHaMuKa MOYBEHHBIX BOI — OIMH M3 BAXKHEHIIMX M CIIOX-
HEMIIMX TPOLIECCOB, CKIAABIBAIONIMINCS U3 3aepXXaHusI BOJIbI B TOJI-
1lie TIOYBBI U PEroJIinTa, e PacxXOJOBaHUS HA UcnapeHye u GopMHUpO-
BaHME MOYBEHHOTO M IMOA3EMHOro cToka [23, 24, 26].

2.3. Ucnapenue (6€3BO3BpAaTHBIE TOTEPU CTOKA).

2.4. TTon3emHBIH CTOK U €ro JOpycaoBas TpaHchopMalys, CKaski-
BaOLJASICS B paclpeleeHUH MOCIEAHEro Mo IpycaM IeOJOrHYeCcKuX
CTPYKTYP NPHUIIOBEPXHOCTHOMU TONUIK 3eMHO¥M KOpHI B IIpeliesiax pey-
Horo OacceifHa M IOCNEAYIOIEH DPa3HOCKOPOCTHOM pasrpy3KH HOI-
36MHEBIX EMKOCTEM B PYCIOBYIO CETh.

3. PyciioBas TpaHchopMalus ¥ TPAHCISALMA B 3aMbIKAIOIIMIA CTBOD
BOMBI, MOMagamlieil B ruaporpaMyecKyio ceTh peyHoro 6acceifHa,
KOTOpHIE 3aKJII0Yal0TC B NepepacnpeneieHuu 3Toi BOAbI BO Bpe-
MECHH.

4. CTOK BOZABI B 3aMBIKAIOILIEM CTBOPE — UTOT B3aMMOAEHCTBHUS pac-
CMOTPEHHOI0 KOMIUIEKCA MPOLIECCOB.
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3.2. Du3nyecKue CBOMCTBA BOJIBI, JbJa, CHEra, MOYBLI,
PEroJUTA M TOPHBIX NOPOX

3.2.1. Bona, nen H CKajibHbIE ropHbIE NOPOADI

ITox coBMECTHBIM BAMSHHEM MOCTYIUIEHHS BOABI ¥ TEIUIOBOM 3HEP-
Iy CTIIOCOOHOCTh PEeYHOro OacceiHa BOCHPUHUMATh, YIEPXMBATh U
OTHABaTh BOJY HEIIPEPLIBHO MeHAETCS. JJMHaMKKa BIaXXHOCTHU U da3o-
Bble IIEPEXOABI ONpPENesTIOT OONBLIYI0O U3MEHYHUBOCTh (PU3UUECKUX
CBOMCTB CHera, I0YB ¥ IOpPHBIX Hopoa. M3BecTHO IOBOJIBHO MHOTO
SMITUPUYECKNX (HOPMYJI, YIAUHBIX U HEYTAYHBIX, JJISI BHIYUCIICHUS He-
KOTOPBIX M3 3THUX CBOMCTB.

IlepeyucieHHbIe B 3arojJOBKE 3TOr0 MAJICHBKOTO IOApa3aena MpH-
pPOIHBIE BEIECTBA MOTYT OBITh YCJIOBHO BBHIAEIEHBI KAK HE MEHSIOLIHE
cBou ¢usnyeckue cpoiicTsa. Jlem v cKanpHbie (MOHOJUTHBIE) ITOPOIBI
B MaCCHBE WIH X KPYMHbIe OOTOMKH TakKKe HMEIOT MOPUCTOCTh, HMHOT-
Ja M3MEHSIIOLUYIOCS B JOBOJBHO IMMPOKUX Tpeaenax. Jisa MHTPY3UB-
HBIX ¥ MeTaMopduyeckux nopoa oHa oopryHo Huxe 0,01. opucrocts
ITy3bIpYaThIX 0a3aMbTOB HOXOAUT 10 0,25, B TO BpeMsI KaK MacCCHUBHBIX
o6b1yHO He npesbiiiaer 0,06. HekoTtopsie pa3HOBUAHOCTH M3BECTHS-
KOB U JOJIOMUTOB MMEIOT O4Y€Hb BBICOKYIO Iopucrocth: 0,35—0,45.
OnHako, KakK IMpaBWIo, 3Ta MOPUCTOCTb SIBJISIETCS] 3aKPBITOIl U MOYTU
HEIOCTYIHOI IS MPOHUKHOBEHUS B Hee Biard. IToaToMy Oyaem yciaoB-
HO, B paMKaX HalllUX FMAPOJIOTMYECKUX 330a4, CUATATh, YTO IS JIbJa
M CKaJbHBIX TPYHTOB IIOPHUCTOCTh PaBHA HYIIO, B OTPAHUYMMCS] IIPHU-
BEICHUEM OCPEIHEHHBIX MOKa3aTenei.

Bona u nex: wiotHocts 1000 u 920 xr/m3; yaenbHasd TEIIOEMKOCTh
4190 u 2090 Ix/(xr- °C); koaduumeHT teruonpoBoaHoctd 0,58 u
2,22 Br/(m - °C); yaeibHas TeIUIOTa IUaBneHus (3aMep3anus) 334 - 104
Jx/Kr; ynensHas TeIiota napoodpasopanus (KoHaeHcanuu) 248 - 104
Jx/Kr.

B 1abx. 3.1 npuBeneHb! IIOTHOCTH Y JBA ITABHBIX TEIUIO(MU3UIECKUX
MOKAa3aTesIsl HEKOTOPBIX BaXKHEHMIIIMX TUIMOB CKAJNBHBIX I0POI, KOTO-

Ta6nuua 3.1. XapakKTepucTHKH HEKOTOPBIX CKAJbHBIX HOPO,

VYaenvHas Koopummenr
TopHas Tun ropHoOit ITnotHOCTD, remnoeMKocTs. | TETVIOTIPOBOM-
mopona 1TOpOABL Kr/M3 ey HOCTH,
Ax/0-"C) | w70y
I'panut W3BepxeHHast 2650 670 3,5
WHTPY3UBHAS
Huoput To xe 2820 630 2,5
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Oxonvarnue maoéa. 3.1

v Kosbopuuuent
TopHnas Tun ropHoit TineTHOCTS, Temlf;];:g;_b TEeT10MPOBOL -
3 i
rnopoaa MOPOIBE KT/M Tix/(xr - °C) B:/(E;T-Iz ’C)
Bazansr W3BepxeHHas 2960 840 2,5
s dysuBHas
Huna6as To xe 2900 710 2,4
Tueiic MeTraMopduue- 2650 750 32
cKasg
Cnunucteiit | To xe 2650 750 2,3
craHely
M3Bectrak | OcapouHas 2720 850 3,4
Hosmomur To xe 2850 920 4,0
Tecyannk » 2650 940 4,5

PbIE MTOCYUTAEM HE USMCHAKUIMMHUCA OT COCTOAHUSA ITOroAbl, KakK 3TO
AMEET MECTO JIJIA MOYB WIK CKOIUIEHUH 0010MOYHBIX Iopoa.

3.2.2. MHoroga3Has AUCNEPCHAA Cpeaa ¥ ee Temwlopu3nIecKne
CBOMCTBA

IMon nucnepcHol cpenoit 6yjieM NOHUMAaTh IPUPOIHbIE CMECH TBED-
IbIX YaCTHL] pa3HbIX Pa3MEPOB, KECTKO HE CBA3aHHBIX APYT C APYIOM.
Bonee ob6iuee nonstue — MHorodasHas nucnepcHas cpeaa. st Hac —
9TO CHer, MoYyBa, OPraHMYECKUE TOPU3OHTHI, OOJIOMOYHAS TOpHast
[opoja.

OneMeHTaMi AMCIIEPCHOM cpellbl TakXKe SIBISIOTCS «IIOYBEHHAs
T1asMa» U «peroyiuT», TEPMUHBI, OOBIYHO MAJIOYIIOTPEOUTENILHEIE B
ruaponorun. [oyBeHHast 1U1a3Ma — aKTHBHas 4acTh MOYBLI, MUHE-
PaJIbHBIA M OpraHuYecKuii MaTepuan KOJUIOUIHBIX pa3MepoOB; NMPOTH-
BOITOCTAB/SIETCS IOYBEHHOMY CKENETY.

Peronut — o0uwmit TepMuH, UCTIONB3YEMBIH JUTS 0003HAYEHMS BCex
MOBEPXHOCTHBIX PHIXJIBIX 00pa30BaHMIA JII0OOTO IIPOUCXOXKICHUS U BECh-
Ma pa3HOTO XapakTepa. B mpuHuuIe nousa — 3to toxe peronut. OqHa-
KO OyeM NPUMEHSTh 3TOT TEPMHH, BHIIEISASA M3 HETO IMTOYBHI KaK J10-
CTaTOYHO crenuduueckme oO6pa3oBaHMsl, BOSHUKIIHUE 101 BO3NEICTBHU -
€M XKMBOTHBIX Y PACTUTEIBHBIX OPTAaHU3MOB 1 UMEIOLME PETOJIUT MU-
HepaJIbHOTO NMPOMCXOXIEHUS B KauecTBe cyberpaTa. [ToaToMy manbiie
B TeKCTe OYAYT UCIIONIB30BaThC CIOBOCOYETAHUSA «TOYBA U PETOIUT»
WU «I10YBa-PETrOIUT».

62



B3aumoaeicTBrEe ROXAEBBIX U TANbIX BOJ C MOYBEHHO-PACTHTEND-
HBIM OKPOBOM M PETOJIMTOM JIEXUT B OCHOBE MHOTO(aKTOPHOTO MPo-
iiecca, KOTOPbIi Mbl HasbiBaeM (OpMHpOBaHMEM CTOKa. «IfoyBa —
CBOEro pojia MOCPETHUK MEXIY KIUMATHYECKUMHU U TUIPONIOTHYECKU-
mu sBiaexusMu» (M. U. JIbBoBuy, 1986), moatoMy He CIy4ailHO MOSB-
JIEHHE TaKMX HAYYHBIX OTBETBJICHMWI, KaK MOYBEHHAas MIPOJIOTUS U
ruapodU3UKa Moys.

Cpeny HeoOXOAMMBIX CBOMCTB IIPUPOIHBIX AUCIEPCHBIX CPEX NPHU
TUIPOJIOTMYECKUX MCCIICIOBAHUSIX U MOAEJIMPOBAHUM BaXHbl Clely-
IOLIIME:

e 001Me (hu3nYecKHe — IUIOTHOCTh BELIECTBA, IIJIOTHOCTh B €CTE-
CTBEHHOM 3aJIeTraHuH, MIOPUCTOCTD;

e BOIHO-PU3MYECKUEe — JOJsSI CBA3aHHOM BJlarM, MakCUMasIbHasi
BOAOYIEPXHBAIOIIAs CIIOCOOHOCTh, KOIDPUIHMEHT PUIbTPALINY;

o TeIoGU3NYECKe — YACNbHAasI TEMJIOEMKOCTh, KOIDGUIIUEHT
TETJIOMPOBOAHOCTH

Yiaeannas TemnoeMkocTb. i MHorodasHolt IMCHEpPCHON cpembl
3HaHUE OTHOCUTEJLHOrO 00beMa, 3aHUMaeMOro 06IOMKaMH U YaCTH-
LIAMU TOPHOM MOpOnbI, MOYBEHHON IUIa3MOM, OPraHUYECKUM Bellle-
CTBOM, BOJOH MJIU JILAOM U BO3IYXOM, ITO3BOJISIET BEIUMCIIUTD €€ OOBEM-
HY10 TEIIOEMKOCTh

c=pp(l-&)+ppu;

c=pp(l-g)+ p'p*u’,
Toe p, p°, p* — yAeAbHAd TEIUIOEMKOCTh I'OPHOM [OPOABI WM MMO-
YBEHHOIO BEILECTBA, BOOLI M JbAA; P, p°, p* — IUIOTHOCTh TEX XKe
3JIEMEHTOB AMCHEPCHOM CPeNbl; €, ¥°, U* — TOPUCTOCTH U OOBbEMHAas
BJIAXKHOCTh («KHIKAs» M «TBepHasl» BOJA) MOYBHI WMJIM PHIXIO06]0-
MOYHOM MOPOJHIL.

ITapaMeTpsl p ¥ p NEPBBIX WICHOB MPUBEACHHLIX YPABHEHUIH MO-
I'VT OBITH B CBOIO OYEPEIb OIpenesieHbl KaK CPeHUE B3BELUIEHHBIE Be-
JIMYMHBI U3 BKJIANIOB TIOCTOSTHHBIX (B OTJIMYME OT BOAbI WIH JbAA) 3Ne-
MEHTOB cHCTeMBI (Tabn. 3.2).

Ta6nuna 3.2. IIOTHOCTD U yAeJbHAS TEIJIOEMKOCTb NOYBEHHDLIX dhpakumit

MH!{epaHI:(l)I::g dbpaxuun 0, KT/AE », Ik/(kr- °C)
[Mecku 2660 780
Cynecu 2700 830
CyrMHKH 2710 840
Innuet 2740 880
ITouBeHHast opraHuka 1300 1930
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Jns 00beMHOI TEIIOEMKOCTU CHETAa UMEEM BbIpaXEHUE

C = p*P*(l _Ec) = P‘YZ,

rie € — MOPUCTOCTh CHEra; Y, — IUIOTHOCTb TBEpHAOU (a3bl CYXOro
CHera.

EnuHMua o6beMHOR TertoeMkocTu cHera B CU: JIx/(m3- °C).

Koagpunuent Teronposoanocta. KoadPHimeHT TEILIONPOBOIHO-
CTM MHOTO(a3HOMN TUCIIEPCHOM Cpe/ibl YK€ HE MOXET ObITh ONpeAcieH
Kak CpelHss B3BeLUEHHAasi BEIMYHMHA U3 BKJIAJOB OTAENbHBIX ¢a3, Io-
I0OHO TOMY, KaK 3TO ObUIO CHEIaHO IS Mpeabiayled XapaKTepUCTH-
k. ITocTpouM ISl €r0 BBIYUCIIEHHUS MPOCTEHIIYI0 WHTEPIIONSIIUOH-
HYIO MOJEJb.

PaccMoTpuM cHavajta KpaliH1e BApUAHTHI TEIIONPOBOSAILENR MHO-
roha3Hoi CUCTEMBHI.

Bapuanm 1. CucteMa COCTOMT TOJBKO M3 TBEPAON U ra3000pa3HoOM
(Bo3myx) a3. DTO — cyxHe CHer, I10YBa, 00JJOMOYHAs nmopoaa. bynem
ToJIaraTh, YTO BO3AYX SIBJISIETCS aOCONIOTHBIM TEMJIOM30ISITOPOM U €T0
BJIUSIHUE CKA3bIBAECTCS HE TOJBKO Ha (PaKTe CHMXKECHHUS paboyeil YacTH
IUIOIIAAM ITOTIEPEYHOIO CEYEeHUS €IMHUYHOM KOJIOHKH, MBICJICHHO
BBIIEJICHHOM B Cpele, HO U Ha MCKPUBIEHHOCTH, U3JIOMaHHOCTH H
P2a30pBaHHOCTH TEIUIONPOBOIALINX MyTeil cucteMbl. [TociaenHee Beget
K IOTIONTHUTENHbHOMY CHIDKEHMIO KO3(D(MUIMEHTa TeIUIONPOBOIHOCTH
KOJNOHKU B nenom. IlpenmonoxuM, yro KoabduineHT 3¢ GeKTUBHOM
TETUIONIPOBOAHOCTU TAaKOW CHCTEMBI IPOIMOPLMOHAIEH NPOCTECHINEH
CTEeNCHHON QYHKUMU OTHOCUTENILHON HOJIH TBEPAOrO BELIECTBA B CHU-
cTeme:

Am=Aog(1-2)"; m>1, 3.1

YTO HEIUIOXO MOATBEPXIAETCS SKCIEPUMEHTAIBHBIMU JaHHBIMH.

Bapuanm 2. B cucreme nepBoro BapuaHTa BO3IyX 3aMEHHM BOIOIA.
Teneps B mpolecce TeIUI000MeHa y4acTBYeT MHOXECTBO TEILIONPOBO-
JALIKMX 3JIEMEHTOB IBYX TUIIOB: TBEPJOE BEILECTBO M BOIA, COCTUHEH-
HBIE IPYr C APYroM MOCIENOBAaTeNbHO, MapalIe)IbHO U KOMOMHHPO-
BaHHO. B 1aHHO# cuTyanuu ymoGHO BBECTH CyMMapHbIi KO3 pHLMEHT
TEIUIONPOBOAHOCTU. 3I€Ch TAKXKE BO3MOXHBI BADUAHTEI.

IIpu mocnenoBaTeIbHOM COEMUHEHUH TEIUIONPOBOMAILMX 3JIEMEH -
TOB NPUPABHUBAaHUE YAEIbHBIX TEILUIOBBIX IIOTOKOB MPUBOIUT K CIIELY-
IOLIEMY BBIPAXEHMIO IS CYMMApHOro Ko3hHUIIMeHTa TeMIONpPOBOI-
HOCTH:

) =Aod Mg+ A (A —€)] = &/A" + L-£)/Ag).  (3.2)
HpI/I napauieIbHOM COCOMHEHHUHU JJIEMEHTOB UMEEM
Th,) = Ao(l—€) + A& (3.3)
64



®opmyasl (3.2) u (3.3) mpencraBisiioT co0OIl BBIpaXEHUS s
BBIYMCJIEHUS] CPEIHUX B3BEIUEHHBIX BEJIWYMH — TapMOHMYECKON U
apuhMeTUIECKOM.

Bapuanm 3. 3amenum Boay JbA0M. AHaOrMs C BADUAHTOM 2 MOJ-
Hasl, TOJIbKO BMECTO A° Teleph MPUCYTCTBYET A

OcTaercsl HEACHBIM BOIIPOC O MPEUMYLIECTBAX OJHON U3 ABYX KOH-
KYPUPYIOUIUX [UIIOTE3 — O IIPEOOAaNaHUM IMOCIENOBATEIBHBIX WIN
fapajulebHbIX COEIUHEHUN TEIUTONPOBOMSIINX 3JIEMEHTOB B TAKUX
JUCTIEPCHBIX CHUCTEMAX, KaK CHer, MOoYBa WM OBGJIOMOYHAS MOpOJa,
ITIOPUCTOCTh KOTOPBIX YACTUYHO WJIM TOJHOCTBIO 3aHSITa BOLON WMIU
JILIOM.

Bcerma uMeeT MeCcTO COOTHOLLIEHUE

() 1)

K coxaneHuio, 3KCIepUMEHTAIbHbBIE JaHHbIE, UMEIOLIUecS B Ha-
HIEM PaCIOPSIKEHMH, HE MO3BOJISAIOT OTAATh MPEANOYTEHNE OMHON M3
runoTe3. B AeiCTBUTEIBHOCTU Mbl, BUAUMO, UMEEM HEYTO IMPOMEXY-
TOYHOE — CJIOXHYIO KOMOMHAIIMIO Pa3HOTO posia coequHeHui. Beriom-
HHM, YTO MEXIY FapMOHHYECKOH U apU(PMETUYECKON CPEIHEN JIEXKUT
reoMeTpuYecKast

1) <000 STy

M ecu MBI TIOCYMTAEM, YTO CpPEIHSs B3BElIEHHAs reOMeTpUYecKast
BEJIMIMHA HAc YAOBJIETBOPSET, TO BHIPAXECHHUS VIS A,, IPHOOPETYT Clie-
OYIOLIUA BUA:

Mo = A5E(A) (3.4)

Ay = ME(L)e. (3.5)

Hcnons3osanue Beipaxkenuit (3.1), (3.4) u (3.5) nmo3sonsger mnosy-
YUTDb TOCTATOYHO MPOCTHIE MHTEPIOJISAIIMOHHBIE YPABHEHUS VISl OLEH-
K K03()PHUIMEHTA TETUIOMPOBOAHOCTH MHOTO(a3HOH CPEJIbL:

A=, A, )W) +A,,; n<]; (3.6)

A=y —A)@*)" +A,; n<l. 3.7

3nech w'=u'/e, w'=u"/e, rie w*, w’ — 3aMOJHEHHOCTb IOPUCTO-
CTH BONOM WIM JIBIOM; U, ' — 0OBEMHAsl BJIAXHOCTb WJIA JIHIKUC-
TOCTb; € — MOPUCTOCTb.

Broruucnenue kos¢h@uLMeHTa TeIUIONPOBOIHOCTH CYXMX M YBIIaX-
HEHHEBIX TalBIX ¥ MEP3JIBIX [I0YB M 00JIOMOYHBIX HOPOI MPOU3BOIUTCS
¢ nomoupio Beipaxenmit (3.1), (3.6) u (3.7). Cpasy Bo3HMKaeT BOII-
pPOC O peKOMEHIyeMBbIX 3HaYeHUSX MapameTpa Ag.
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H3sectHa dopmyna B. B. Pxesckoro u I'. 4. HoBuka mwisi Hautosnee
LLIMPOKO PACIIPOCTPAHEHHBIX IIOPUCTHIX TOPHBIX MOPOJ (TONBKO CYXHX):

A,y = 0,077y,

KOTOpasi OyayuyM NpeoOpa3oBaHHOM C YYETOM pa3MEPHOCTEH K BUIY
(3.1), BRIISAUT CAEOYIOUIUM OOpa3oM:

hm =0,077(p/p")* (1 —£)>.

TakuM 06pa3oM, Npy Haubosee BEPOATHOM 3HAYEHUH p = 2 650 kr/M>
um=3,1

A= 1,6 Br/(m-°C).

Jdaxe camoe rpyboe o0001ieHre HEKOTOPHIX, B OCHOBHOM JIUTEpa-
TYPHBIX, JAHHBIX BBIABIIAET IIpK m=2,5 u n=0,75 1OCTaTOYHO YETKYIO
3aKOHOMEPHOCTh U3MEHEHUS MapaMeTpa Ay B 3aBUCUMOCTHU OT IpaHy-
JIOMETPUYECKOTO COCTaBa IOYBHI (Tabi. 3.3).

Jnst BerarcieHua KoadhuumeHTa TenaonpoBOIHOCTH CyXoro CHera .
B 3aBUCUMOCTH OT €r0 IJIOTHOCTH CYIIECTBYET JOCTATOYHOE KONHUYe-
cTBO (POPMYJI, OHAKO BCE OHM B GOJIBIIEH WIM MEHBILEH CTENICHU He -
YIOBJIETBOPSIIOT €CTECTBEHHOMY BEPXHEMY IPAHUYHOMY ycioBuio. B cBs-
3U C 3TUM MOXHO BOCIHOJIb30BaThCSl PACUETHHIM BBIDAXEHHEM, B KO-
TOPOM B Ka4YeCTBE TBEPHAOTO BEUIECTBA BBICTYNACT JIEA:

Ae=A(I-e)" =M (e) ", m=2. (3.8)

BBIIBMHYTO TIpenrnosioxkeHue, 4To Ha 3HauyeHue 3¢hGeKTUBHOTO
(KOHAYKLUMS IUIOC KOHBEKLHS) K03bdHUIMEHTa TEIUIONPOBOAHOCTH
CHJIBHO BJIMSET TeMIlepaTypa CHera 6., YTO MOXET ObITh 0TOOpaXeHO
BoIipaxeHueM AL (0. )(A*)~ =1+1,18exp(0,1580,).

C MCIoJib30BaHMEM TAKOTO YPAaBHECHUS COINIACHTHLCS TPYHHO, ubO
BJIMSIHME KOHBEKIIMH C POCTOM IUIOTHOCTH (YMEHBUICHHUS IIOPUCTO-
ct) cHera najgaert. [loaToMy nenecoobpasHeid OCTAHOBHTHCS Ha JBYX-
(haKTOpHOM BBIPaXKEHUU BUAA

Ae(8c, Y )(AD) ™ =1+exp(0,10,)(1 - v;/p*), 8. <0°C.

Eciii ucnop308aTh 3TO BRIPAXKEHHUE, TO B KAYECTBE OCHOBHOM (hop-
MYJBI IS pacyeTa Ko3@¢pULMEeHTa TeIUIONPOBOIHOCTH JOIMYHO MPU-
HATH BbIpaxeHue (3.8) npu m = 2,5, HO ¢ goOaBiIeHHEeM HeOGOJNBILIOro
TIOCTOSIHHOIO WIeHa:

Ag ={l+exp(0,10.)[1 - v (p*) ' 1H2, 2[ve (p*)~'1>* + 0,02},

Ta6nuia 3.3. 3nagenus napamerpa A,

ouBsi ITecya- | Cymecya- | CymivHH- I'nuuun- | Topdsa-
HBIE HbIE CTbIE CThIE HbIC
Ay, Br/(M-°C) 2,5 1,7 1,3 1,0 0,8
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Ta6nuua 3.4. KoodduuuenTsi Ten10npoBogHOCTH cHera, Br/(M-“C)™!

Temnepa- 3Hauenus A,, Br/(M-°C)~!, npu IJIOTHOCTY CHETa, Kr/M?, paBHOM
Typa
cuera, °C | 100 200 300 400 500 600 700 800 920
0 0,051 0,12} 0,26 ] 0,46 | 0,73 | 1,05 1,40 | 1,78 | 2,22

— —oo 0,03 |1 0,07 | 0,15] 0,29 | 0,50 | 0,78 | 1,13} 1,57 | 2,22

IIpemnaraempie K03 GHUMEHTH TEILUIONPOBOAHOCTU CHEra MpH
pasIMYHBIX 3HAYEHHUSX €ro IUIOTHOCTU U TeMIIEPaTyphl IPUBEACHBI
B Tabi. 3.4.

3.2.3. ®usuyeckue U BoaHO-(pU3HYECKHE CBOHCTBA
MHoro¢a3Hoi AMCNEPCHOM cpeabl

MeTonpl onpeneaeHUs] U TUITMYHBIE 3aJa4d TAKUX MHTErpajibHbIX
(cTaTUCTMYECKMX IO CBOEH TIpUpoIe) mokasareieid, Kak IUIOTHOCTb
BEIIECTBA, MAaKCHUMAJIbHAsI BONOYAECPXUBAOUIAs CIIOCOOHOCTD, KO-
uimeHT QUIBTPalMY CUCTEMBI OYBA— DETOJIHUT LIHUPOKO HU3BECTHHI.
TeM He MeHee Bceraa NPUXOIUTCSI MCHBITHIBATD 3aTPYIHEHMSI C Ha3Ha-
YeHHEM STHX XapaKTePHUCTHK, KOrJa JeJI0 KacaeTcsi KOHKPETHBIX 00BbEeK-
ToB. [To3TOMY 060611IEHHE STUX paCUYETHBIX I10KA3aTEIC M YCTAHOBJE-
HHE COOTHOLUEHUNA MEXIYy HUMHM INPEICTABJISETCA BAXKHONA 3ajayeil B
METOMIOJIOTUYECKOM U MPUKIIATHOM OTHOLLIEHHUSIX.

JlymaeTcs, 4TO €CJIM TOBOPUTh O MOYBE M PErojMTe, TO OODbSICHE-
HHME UX B3aUMOIEHCTBUS C TATBIMM Y IOXACBBIMU BOJAMM YXE 3aJ10-
XeHO B MHpopMauuu o6 ux ¢a3oBoM, IPaHYJIOMETPUUECKOM U MUHE-
PANIOTUYECKOM COCTABAaX.

Nudopmanmonnbie BEKTOPHI COCTABA MOYBLI-PEroiuTa

BBeneM nmoHsATUsA 00 OCHOBHBIX (MH(GOPMALIMOHHBIX) M BCIIOMOTa-
TeNbHBIX (ONEepaHMOHHbIX) BekTopax. B mambHeitmem, rosops o6 ot-
HOCUTEJIbHOM COZEPXaHUH TOTO WJIM MHOTO 31eMeHTa, OyaeM mozapa-
3yMeBaTh MCKIIOYHUTENBHO JOIH 00bheMa.

B manHOM ciy4yae MOJA TEPMUHOM «BEKTOp» UM «BEKTOpP — CTOM-
Oel» caenyeT NOHMMATh BEJIUYMHY

Xn

OnpeesisieMylo Kak Habop # 4yKcel, HA3bIBaeMbIX KOMIIOHEHTAaMH BEK-
TOpa, B TO BPEMS KaK 1 — €ro pa3MEPHOCTb.
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BexkTopbl B MCIONb3YEMOM HHUXKE KaueCTBE JOJKHbI BOCIIPUHH-
MaTbCsl KAK HECPABHEHHO 00Jiee MOJHOLIEHHBIE XapaKTEPUCTUKH I10-
YBbI U PEroJINTA ITO CPABHEHHIO C GoJiee NPUBBIYHBIMM CPENHUMU BE-
JINYUHAMM.

YMeCTHO BCIIOMHMTD O BBICKa3aHHO! IPYHTOBEAAMH BO3MOXHOCTHU
OIIpe/esIeHUs] CBOICTB IMCIIEPCHBIX TPYHTOB IYTEM YCTAHOBJIEHUS KO-
3¢ GULMEHTOB MMPOITOPLIMOHATIBHOCTH MEXIY pas3INYHbIMU [10Ka3aTe-
JISIMH DTHX CBOMCTB. Bojee ecTecTBEHHBIM M METONOJIOIMUYECKH Ipa-
BUJIbHBIM SBJISIETCS HE YCTAHOBJAEHHNE KOPPENALMOHHBIX CBA3EH MEX-
Iy CBOICTBAMHK I'OPHBIX IOPOJ, a UX BHIUMCIeHNE Ha 6a3e uadopMma-
LIMOHHBIX ¥ OTEPANUOHHBIX BEKTOPOB. JIpyrMu CIOBaMM, KaXuas
XapaKTEPUCTUKA CUCTEMBI IIOYBAa— PETOJIUT He PYHKUHUS KaKOH-TM00
JIPYroii XapakTepUCTHUKHU, a (YHKIHMOHAI, ONpEAEssIeMbId COOTBET-
CTBYIOLLIEH onepanueif ¢ UCXOIHbIMU QYHKIUMSIMU pacrpeae/ieHUus He-
KOTOPBIX MOKA3aTeleil, 3a0aHHbIX B BUAE TTOCIEA0BATEILHOCTH YUCET
(BEKTOpOB).

®asoBblii BeKTOp. B caMOM 00111eM BUIE B [I0OYBE-PETONIUTE CIEAYET
pa3nuyaTh TpH (Pasbi: TBEPAYIO, XKMAKYIO U razoo0pasnyio. [lockonsky
BOJIa MOXeET NpeGhIBaTh B XXUAKOM M TBEPAOM COCTOSIHMH, TO 9TO IOJ-
JXHO OBITh YuTeHO. Pa30BbIil BEKTOP MMEET BUI:

P =[p(01)p(02)p(03)p(04)].

4
rae p(0i) =2 0; Z p(0i) =1; p(01) — oTHOcHUTENBHBIN 00BEM (B IDOJAX
i=1
€IVHUILIBI) CUCTEMBI MOYBA— PETOJIUT, 3aHUMaeMblil BozayxoM; p(02)
u p(03) — TO K€, COOTBETCTBEHHO JUISI BOABI U JIbJa (0ObEMHBIE BIaX-
HOCTb W JIBAUCTOCTD); p(04) — TO XKe, WIS TBEPIOrO BEleCTBa.

Ouesunno cootHowenue: p(01) + p(02) + p(03) =¢, rae € — cBoGoOI-
Hasi MOpUCTOCTh; £+ p(04) = 1.

T'panyromerpuuecknii Bekrop. I1ouBa-peroaur npeacrapiager coboi
IUCIIEPCOUI, CIOXEHHBIA YaCTULIAMU U OGJIOMKAMM TOPHOM MOPOIbI
Pa3nMYHOro pa3mMepa. MakCHMAaNBHBIN JUaMeTp KPYITHEHIIUX BKIIOYE-
HUI MOXET MpeBbILIaTh pa3Mep Meabdyaiimx yactun B 108 pas. Ilpu
TAaKOHM CUTyalluM KpMBasi paciipelesieHUd pPasMepoB YaCTH WIM COOT-
BETCTBYIOLUMH €ii rpaHyJIOMETPUYECKUI BEKTOP NMPHOOPETAIOT BAXKHEH -
uiee MHPOPMAIMOHHOE 3HAYEHHUE, KOTOPOE HE MOXET ObITh JOCTUT-
HYTO KaKUMHU-INOO0 CpelHUMHU, MOJATILHBIMU MJIM MeIMaHHBIMUA I10-
KasaTenasiMu. Mtak, rpaHyIoOMeTpUYECKU BEKTOD

G =|lg()g2)...5(8)].

8
3nmeck g(i) 2 0; Z g() =1, g(i) — OTHOCUTENbHBI 00BEM, 3aHM-
i=1
MaeMBIf YacTULIAMH i-r10 GpakLMOHHOIO Anana3oHa. ['panuis Auamna-
30HOB JaHBbI B Ta01. 3.5.
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Ta6nuua 3.5 I'panuist rpaHyIoMeTPHYIECKHX AHANIA30HOB

Pasmep yactuix
HOMCP JAHaIra3oHa HaumeHoBanue
MM M

1 < 0,001 <10°¢ Komnounsr,
[JIMHA

2 0,001 —0,01 10-6—10-5 I'nuna

3 0,01—0,1 105—104 [Tpu1b (As1E€BPUT)

4 0,1—1 104—10-3 IMecok

5 1—10 10-3—1072 I'paBuit, npecsa

6 10—100 102—101 Tanbka, HeGeHb

7 100—1000 10-1—1 BanyHsl, kamHU

8 1000—10000 1—10 |3 (93

9 > 10000 >10 Nugusunyans-
Hble 0OBEKTHI

OO0beauHSIS TPaHyJIOMETPUYECKHE TMANA30HbI IONApHO, MOXHO JaTh
UM CJIEOYIOIIHEe HAMMEHOBAHMS:

1; 2 — nouBeHHas Ia3Ma (CMeCh ryMyca ¢ TJIHHOIT);

3; 4 — nputenecyaHasl GPaKIUs PEroIUTa;

5; 6 — Menkoo6ioMouHas Gpakiua PEroyInTa;

7; 8§ — KpynHOObJI0MOYHas (DpaKIIUs perojuTa.

Teepaoe BewecTBo 1 —4 nuama3oHOB OGBIYHO MMEHYIOT MEIKO3e-
MoM. UTo KacaeTca UHIUBUAYATBHBIX OOBEKTOB, TO BPSIIL JIU UX CIEIY-
€T IMPUHUMAaTh BO BHUMaHUE NP OIEHKAX CTATUCTUYECKUX CBOMICTB
CHCTEMBI OYBA-PETOJIUT.

Munepaiiornyeckne BEKTOpbl. B iepBoM MpuOIHXEHUH MOXHO IO~
Jaratb, 4To (pu3myeckue CBOHCTBA OOJIOMOYHOH MOPOAbl HE OYEeHb
CIJIBHO 3aBHUCST OT METPOrpauyeckoro cocrasa o6;10MKoOB. OQHAKO
MHUHepaJIOTMYECKUI COCTaB ¢pakumit pasmepoM MeHee 0,01 MM oka-
3bIBAET HA 3TU CBOMCTBA OTPOMHOE, B HEKOTOPBIX OTHOLICHUSX OIpE-
aensiouree, BausHue. IIpy noctatouHo rpyooM o6001eHUU MUHepa-
JIOTUYECKHE BEKTOPHI MOXHO IPEICTABUTh B BUIE

M, = ||m1 (@) my (b) my(c) my(d) my (e)";
M, = ||m2(a) my(b) my(c) my(d) mz(e)",
roe m;(i) 20, imj(i) =1, m;(i), j=1;, 2 — oTHOCHTENbHBIE 0OBE-

MbI, 3aHHUMACMBIC PA3JIMYHBIMU MHUHEpAJIaMH, COOTBETCTBEHHO 1J1d
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¢dpakumit 1-ro u 2-ro AManasoHoB; @ — Na-MOHTMOPWUIOHHUT; b —
Ca-MOHTMODMJIJIOHHUT; ¢ — TMAPOCIIoNa (MIUIMT); d — KAOJIUHUT; e —
MpOYHe MUHEPAITHL.

Cpeny MUHepasoB, OTHECEHHBIX K YHMCIIY TPOYUX, Haubomee pac-
NPOCTPAaHEHB! KBapU, KaJabLUT, MOJEBOM LIMAT U CIIOIBL.

I'yMycHO-MHHEpaJbHbIE BEKTOPBI. [1J151 XapaKTePUCTUKH NTOYB HEOO-
XOIUMO 3HATh COOTHOLUEHHUE B HUX MUHEPAIBHOIO U OPTraHMYECKOIo
geujectBa. COOTBETCTBYIOLLME BEKTOPHI JJISI ABYX [IEPBBIX TPaHyIOMET-
PHUYECKHUX IMATIA30HOB UMEIOT BMIL:

H, = “hl (o) hl(B)";
H, = "hz () (ﬁ)" s

rae A(o) U h{(B) — COOTBETCTBEHHO OTHOCHUTEIbHBIE 0OBEMBI rymMyca
¥ MUHEpaJbHBIX Belects; A(i) 2 0; o) +B)=1,j=1; 2.
TIpocreiimme onepamuu. B mpuHuuIe onepanym ¢ MHGOPMaIMOH-
HBIMM BEKTOPaMHU Jal0T BO3MOXHOCTb ONPENeTIUTh MHTEPECYIOIUE HAC
¢dusmyecKue CBONUCTBA CUCTEMBI TOYBA— PETOJIUT.
H310XuM HeKOTOpbie PpaBKia, ONPEIeNsiolUe ONepaly ¢ BeK-
TopamMu. byneM uMeTs B BUY 1Ba BEKTOpa:

0 =lg(1)g(Q2)...q(n)|;
S =[s1)s(2)...s(n)].
1. YMHOXEHHe BeKTOpa Ha MOCTOSHHYIO BETMYUHY
cQ = cq(l) cq(2)...cq(n)|.
2. ClnoXeHHE IBYX BEKTOPOB
0+S =|g)+s1) g(2)+5Q2) ... g(n) +s(n)|.

3. CkanapHoe NpPOU3BeACHUE IBYX BEKTOPOB
n
0S =Y, q()s(i).
i=1

®Da3oBo-rpanyioMeTpayeckuii BeKTop. Ga3oBo-rpaHyIoMeTpHYeCcKuii
BEKTOp, IOKAa3aTeJNbHbI yXe caM MO cebe, MO3BOJNSET ONpPENETUTD
MHOTHE€ XapaKTEPUCTUKY CUCTEMEI ITOYBA — peroiuT. OH JIErKO BhIYMC-
JIAETCA NPpH O6’bCI[HHCHHI/I CbaSOBOI‘O H Ipa”HyJIOMETPUYECKOTO BEKTO-
PpOB MO CJIENYIOLIEMY MPaBWIY:
f01) = p(01); f(02) = p(02); f(03) = p(03);
f(@) =p04)g(); 82iz];

f(01)+f(02)+f(03)+gf(i)=1.
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B xoHe4yHOM cueTe

F =]f(01) £(02) £(03) £(1) £(2)...f(8)|.

ITnoTHoCTb TBEPHOTO BELIECTBA NOYBBI M PErOJIHTA H HX ILIOTHOCTH B
€CTECTBEeHHOM 3ajieraHuu. BeneM noustie o6 onepauroHHbIX BEKTO-
pax IJIOTHOCTH IPaHYJIOMETPHYECKHUX SNEMEHTOB, (Pa30BO-TPaHyIOMET-
PUYECKUX JIEMEHTOB, IJIMHUCTHIX MHHEDPAJIOB U FyMyca:

D, =p() p(2)....p@8)];

D, =||p(01) p(02) p(03) p(1) p(2)...p(B)];
D; =||p(a) p(b) p(c) p(d) p(e)|;

Dy = |p(c) p(BD)|;

Dy, = Hp(a) P(Bz)"-

TunuyHeie OCPEOHEHHLIE 3HAYE€HUS IUIOTHOCTH BELICCTBA B IIPHU-
BEACHHBIX YPABHEHMSX TAKOBbBI:

p(3) =p(4) = ... = p(8) (Tabn. 3.1):
p(01) = 0; p(02) = 1000; p(03) = 920;
p(a) = p(b) =2350; p(c) = 2750,
p(d) =2640; p(e) =2600+3000; p(o) = 1300; Kkr/m>.

3Havenus p(Bl) u p(B2) onpenendgioTcs YMHOXEHUEM MHHEPAJIO-
TMYECKUX BEKTOPOB Ha BEKTOP IUIOTHOCTH MUHEPAJIOB:

mw=mm=iwmwx

p(B2) = M,D; = 3 p(i)my (i),

i=a

Ilepsrie nBa 2j7€MEHTa OHNepauUMoOHHOro Bekropa D, (oHM Xxe —
YEeTBEPTHIN M MATHIN 371€MEHTH BeKTopa D;) MOTyT ObITH BLIYMCIEHEI
C NMOMOMLIBIO COOTHOLLIEHUMA

p(1) = H Dy = hy(a)p(a) + b (B)p(BL);

p(2) = HyDyy = hy(a)p(r) + hy (B)p(B2).
IT10THOCTB MOYBBI-PETOIMTA B €CTECTBEHHOM 3aJIEraHUU MPEACTaB-
JsietT coboit ckansspHOe NpousBeneHue (a30BO-TPaHyIOMETPUYECKOTO

BekTopa F 1 BexTopa IUVIOTHOCTH (ha30BO-IPAHYIOMETPUYECKHUX JIC-
MeHTOB D,:

03 8
y=FD, =Y p()f()) +;p(i)f (?).

j=01
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IInoTHOCTB TBEpAOTO BELIECTBA IIOYBBI-PErOJMTa BbBIYUCIIACTCA B
COOTBETCTBHE C AaHAJIOTHYHBIM BbIPpAXXK€HHUEM

8
p=DG = Z‘,p(i)g(i).

3.2.4. Bona B cucteMe 1mo4Ba— peroJuT

ByneM pasinyath TPU BHUAA COCTOSIHUS BOIbI B CUCTEME MOYBa—
PEroIKUT: YCIOBHO CBSI3aHHYIO (HEMOABUXHYIO), YAEPXKUBAEMYIO U CBO-
601HyI0 (rpaBUTALIMOHHYI0). Heo0X0aMMO pacCMOTPETh ITOYBEHHO-TUI-
POJIOTMYECKUE «KOHCTAHTHI» (XapaKTepHbIE 3HAYCHMUSI BIAXHOCTU) U
UX COOTHOLICHHUE C BBIICIEHHBIMU BUAAMH COCTOSIHUSA Bombl. Komnue-
CTBO CBSI3aHHOI BJIard MOXHO OTOXAECTBUTH C BJIAXHOCTHIO 3aBsIa-
HuYst. MakcuManibHasi BOIOYAEPXKUBaIoias CIoCOOHOCTh [OYBBI-PEro-
JINTA, OTIpeAensIonas COBMEeCTHOE KOJUYECTBO yaepKHUBaeMOM U yC-
JIOBHO CBS3aHHO# BOJBI, XOPOILIO OTOXAECTBISIETCS C OBITYIOIINM B
ITOYBOBEJCHUU TOHSATHEM HaMMEHBIIEH BIAaTOEMKOCTH WIM IIpeaciib-
HOM ITOJIEBOM BJIATOEMKOCTH.

IlonHast BAAroeMKOCThb, YMCICHHO MPUOJIKEHHO paBHAasl MOPUC-
TOCTH, OTBEYAET COIEPXKAHUIO B TIOYBE-PETONINTE BCEX TPEX BUIOB BOIBI.
O4eBHIHO, YTO KaXJasd IMOCIEAYIOAs KaTeropusi BIaXXHOCTH BKITIO-
yaeT B cebs npenpinyinye. [Ipy pacyetax 3T0 JOIXKHO OBITh YUTEHO.

Hanee 6yaeM MMETh B BUIY CAEAYIOLIMe ITOKa3aTe) I, 0003HAYeHHS
Y COOTHOLICHUS:

1) oGuiass MOPUCTOCTE — €; BIAXHOCTh (0OBbEMHAS BIAXHOCTh U
cioit) — u, h;

2) moKa3aTe/lH BIAXHOCTH, COOTBETCTBYIOLIME HEMOABMXHOM Bia-
re, — Uy, A,

3) MakcuMabHasl BOXOYAEPXKUBAIOLIAS CIIOCOOHOCTh — Upay; Ama;

4) Bce IMOKa3aTeNau 3a BHIYETOM HEMOJBMXHOM BJIATU —

e'=s—um; u':u—-um; h,zh—hm; u:nax = Umax —Up;s hx’nax =hmax "hm;

5) obwveMHas apaucToCTh (¥)* =p'u'(p*)!;

6) 3amOJHEHHOCTh (CTENeHb 3arOJIHEHUST) MTOPUCTOrO MPOCTPAH-
cTBa Bomo# w’ = u'(e)™! wmu npaom (w)* = (&)*(e)!;

7) OTHOCHUTENBHAS BIAXHOCTD ¥ = U (Upe )™ = W (Mppee) ! .

KosnuyecTso cBazannoit Bnaru. OGliiee KOMMYECTBO BOABI, VAEPKH-
Ba€MO€ IMOBEPXHOCTHBIMHU CHJIAMU TBEPIOrO BEILECTBA MOYBHI-PETO-
JINTA, OMPENENASeTCS] CYMMON OOBEMOB CBA3aHHON BOIbI, NMPUXOLSI-
Liercs Ha Kaxaplid ppakKUMOHHBIN auana3oH. OTHOCHUTEIBHBIA 00beM
BOJBI, CBS3bIBA€MbIN yacTHLaMH pasMepoM MeHee 0,001 MM, MoXeT
OBITh OIpeneneH Mo JaHHBIM O TPAHULE TEKYYECTH OCHOBHBIX IJIUHU-
CTBIX MUHepaioB (Tab:1. 3.6). TommMHa IIeHKU BOAbI, HEOOXOIUMOM
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JUISE CMAYMBaHUS NTOBEPXHOCTHU I'PaBUSl, TaJIbKM M BaJyHOB, COCTaBJisl-
eT 0,01 MM. OcTanbHbie HeOOXOIMMbIE BETUYUHBI ONIPEAeICHbI MHTEP-
[1OJISLMEN C YUETOM M3MEHEHMS IUIOLLIAIYM MOBEPXHOCTU YaCTULL B 3a-
BUCUMOCTH OT UX pa3Mmepa. BeeaeM onepauMOHHbIE BEKTOPHI CBSI3aH-
HOM BJIATU:

R =|n(a) ri(b) ri(c) n(d) r(e)]| = 16,5 4,2 2,1 1,6 0,5];
R, =|n(a@) i(b) ry(c) ry(d) r(e)] = 2,5 0,8 0,5 0,3 0,1;

r() = MRy = 3 m (s Q)= MaR; = 3 m(r (i)

R=|r(1) (2) 0,06 0,02 0,01 0,002 0,0002 0,00002].

O0beM CBSI3aHHOI BOIBI 110 OTHOLLEHUIO K 00bEMY TBEPJIOTO BeElLe-
CTBa MOYBBI-PETOJIUTA ONIPEALTACTCA CKAIAPHBIM IIPOU3BEACHUEM OC-
HOBHOI'O BEKTOpa CBSI3aHHOM BNIaru ¥ rpaHyJ0OMETPUYECKOIO BEKTOpa:

r=RG = ir(z‘)g(i).

DneMeHT ($a30BOro BEKTOPa, COOTBETCTBYIOIIMM CONEPXKAHUIO B
ITOYBE-PETOJINTE TOJBKO CBA3AHHOM BIIAIM, OINPENENIETCS COOTHOLIE-
HUEM

p(02) = rp(04) = u,,.

MaxkcumanibHas BOAOYAEPKHMBAKIHAS COCOOHOCTh. MakcuManbHast
BOOYAEPXKUBAIOLIAs] CTIOCOOHOCTh CUCTEMBI ITOYBAa— PETOJIUT COOTBET-
CTBYET NMOHATUIO HAUMEHbLIEH UJTU NMPEAeNIbHOM MOJIEBON BIarOEMKO-
CTM TIOYBOBENEHUS M B HallleM KOHTEKCTe BbIpaXXaerTcsi B IOMSIX OT
ob1ero o6seMa (MK TOJNIUHEL CJIOSI) CUCTEMBI. DTOT MOKA3aTes b Ur-
paeT oueHb BaXHYIO POJIb B HA3¢MHOM

BETBU I'MAPOJOTMYECKOTO LIUKIIA. Ta6nuua 3.6. OTHOCHTEIBHBIH
BeeneM noHsTie 06 OmnepaluoH- 00beM BIarH, CBA3BIBAEMOH
HBIX BEKTOPaX 3aepKUBAEMOM BJIary: TJIHHACTBIMH MHHEPAJIaMH
N, =||n1(a) m(b) my(c) ny(d) n, (e)"= [TMHUCTBIE MIHEPATBE R()
- "25’ 063 32 2,40, 8"; Na-MOHTMOPHJUIOHUT 16,5
Ca-MOHTMOPHJIJIOHUT 4,2
N, = ||n2(a) ny(b) ny(c) ny(d) ”2(6’)" = . ( -
MUIPOCTIONA (MIJIUT ,
=[3.8 1,2 0,8 0,5 0,2]; P )
. Kaonuuur 1,6
n(l)=MN, = zml On (0); Hernuuuctee 0,5
i=a
e Ilpumenanue. 3necy R(i) — 6e3pas-
n(2)= M,N, = Zmz(i)nz (X MepHOe OTHOlIEHHE 06beMa CBA3aH-
i=a HOI1 BoAbl K 00bEMY TBEPIBIX YACTHULL.
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N =|a(1) a(2) 0,10 0,03 0,02 0,003 0,0003 0,00003].

Yucna B 3anucu BekTopa N cCOOTBETCTBYIOT faHHBIM Tabi1. 3.6, yBe-:
JIMYEHHBIM B 1,5 pasa.

O0beM 3amepKMBAEMOM BOIBI IO OTHOLIEHHUIO K 00BEMY TBEPIAOTO
BEHIECTBA ITOYBBI-PETOJIMTA OMPENENETCS CKANSIPHBIM MPOU3BENCHU-
€M OCHOBHOTO BEKTOPA 3aI€PKMBAeMO BJIarM U TPaHyJIOMETPUUECKO-
ro BeKTOpa:

n=NG = in(i)g(i).
i=l

DnemeHT (Ha30BOr0 BEKTOPA, COOTBETCTBYIOIIMIA CONEPXKAHUIO B IO-
YBe-perojiMTe 3alep>KMBAEMON BIIAry, ONpEAENIAeTCa COOTHOLICHHEM

p(02) =n; p(04) =u,.

Koaduuuent punprpammu. PaccMoTpeHHBIE HOIXOMBI ONpeaese-
HUS XapaKTEPUCTUK CUCTEMBI [IOYBA— PETOJUT Ha 6a3e onepauuii ¢ ee
MHGDOPMALMOHHBIMU U ONEPALIMOHHBIMYU BEKTOpaMK HOCAT Oosiee Me-~
TOLONOTMYECKUMA, YeM MpakTUYEeCKUi xapakTep. B ocoboil Mepe 31O
OTHOCHTCSI K TAKOMY NMOKAa3aTento Kak koa¢pduuueHT GUunpTpaluu.

Kosgduuuent dunbrpatmn Kak Mepa BOIOIPOHUIIAEMOCTH CH-
CTEMBI [10YBa— PETOJIUT NMPEACTaBASIETCA BAXXKHEHIIMM MOKa3aTeNeM 110~
yBeHHOU ruzponoru. OH onpeaessercs: CTENeHbIO JUCIIEPCHOCTH CH-
CTEMBI U MOXET OBbITh CBSI3aH C ee TMOPUCTOCTHIO U YIETBHOH MOBepX-
HOCTBIO.

BeenemM omepaliMOHHBINA BEKTOp YAENBHOM IIOBEPXHOCTHA IOYBEH-
HOTIO Tena:

S = s 5(2)...s(8)] = 3,3[jt0” 105 105 10* 10° 102 10 1.

IIpu onpeneneHuu BeKTOpa S MCNOAb30OBaHA TMIIOTE3a O PaBHO-
MEPHOCTH pacnpefesieHNsA YacTUI] 0 pa3MepaM B Ipeenax KaXaoro
IPaHYJIOMETPUYECKOTO TUAMAa30Ha U U3BECTHOE COOTHOLIEHHE M =6/,
TIe ® — yAeNabHas MOBEPXHOCTh [M!]; [ — JIMHEHHBIN pasMep YacTHIL]
(m1s1 KyOUYecKHux — CTOpOHA Ky0a, JUisl chepUIecKHX — AHaMeTp 1apa).
YienbHbIe IOBEPXHOCTH IUISI COCEIHUX I'PAaHMYHBIX 3HAYEHHU M TPUHSI-
THIX TPAHYJIOMETPUUYECKUX AMANA30HOB COOTHOCATCS Kak 0,6 u 6, yro
IaeT B cpeaHeM 3,3.

OO6u1as yaenpHasl NOBEPXHOCTh CUCTEMBI TIOYBA — PErOJIUT OIpe/ie-
JIUTCSI CKAUISIPHBIM MPOU3BEJEHUEM BEKTOPOB YAEIBLHOM MOBEPXHOCTH
¥ TPaHyJIOMETPUYECKOrO:

oo

o = SG =Y s()g().

1

]
—

B03MOXHO, JOTHYHEE UMETh A0 C BEIUUHHOMU
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o=(I1-g)w.

KoadpduuumesT punbrpanmu Tenepb MOXeT ObITb BBIYUCIIEH C TO-
MOLBIO U3BECTHOTO COOTHOLIIEHUS, MOJTYYEHHOTO Ha OCHOBaHUU dop-
mynbl Ilyaseitng st MooenbHOM CUCTEMEI MTApaJUIETIBHBIX BEPTUKAb-
HBIX KalWUIAPOB:

Jo =p'ge*[Qua?),

rae L — Ko3hbuIMeHT TMHAMUYECKOM Bs3KocTH, [1a- c.
MoxHo uMeTh B BUIY 00Jee 00llee BhIpaxkeHue

fo=Ae/w?,

rae A MOXeT ObITh ONpPeAEICHO SKCIIEPUMEHTATBHO. JIo KOHIIA He SICHO,
caenyeT JIM IPaKTUYECKH YIUThIBATh 3aBUCUMOCTD [l OT TEMIIEPATYPHI,
4YTO, HallpUMEp, MPUBOAMNT K YBEIUYEHUIO A NPU U3MEHEHUU TeMIie-
patypsl Boabl ot 0 1o 25 °C B mBa pasa.

BO3MOXHBI U HECKOJIBKO MHbIE TTOIXOIBI K ONpeaesieHuIo Koadhdu-
MeHTa QWIbTPalMK C TIOMOLILI0 NH(OPMAIIMOHHBIX U ONepalliOH-
HBIX BEKTOPOB. BuauMo, Mexny 3HaueHUSIMU KodhdunuueHta GuibT-
palvy M MaKCUMAaJIbHOM BOJOYIEpXHUBAIOLIE! CIIOCOOHOCTBIO, 3aBH-
CALUMX TIOYTH OT OXHHX M TeX Xe (aKTOPOB, B TOM YHCJIE OT YAEIbHOMI
TIOBEPXHOCTU, CYIIECTBYET OoJjiee TeCHasl 3aBUCHMOCTb, YeM 5TO JIO
cHX nop npeanojarajocs. O6 3TOM, B YaCTHOCTH, CBHUAETENLCTBYET U
Boipaxenue C. A. JlaBposa:

ﬁ) = k(8 —Umax — 0’ 04)2/umax7

rae k= 3,63-10"° m/c = 2,18 Mm/MuH; 0,04 — npuHATas JOJS 3aLLEM-
JIEHHOTO BO3/lyXa.

MakcumaibHas BOIOYJEPKHBAIOMIAS CIOCOOHOCTD H KO3 PHIHEHT
dunbTpanuu Mep3ioii mousbl. Mi3BeCcTHO, YTO CBOOOIHAS BOJA B MOYBE-
peronute uMeeT Temieparypy 3amep3aHus 0 °C, B T0 BpeMs KaK CBS-
3aHHas BOJA XapaKTEPU3YETCs LUMPOKUM CHEKTPOM TEMIIepaTypHl 3a-
Mep3aHUs B 3aBUCUMOCTHU OT CTEIICHU CBOEil CBA3aHHOCTU. bojee cmox-
Hble MOJIEJIY NMPOMEP3aHUS U OTTAMBAaHUSI MOPHUCTOH Cpenbl MOJKHBI
UCITONIB30BATh KPUMBBIE CONEPXAHMS He3aMep3lUEel Baru OT TeMIlepa-
Typbl. ZKesaHue He YCIOXHSTbh MOJENb U 3aTPYAHEHMSI C COOTBETCTBY-
IOUIMM MH(POPMAITMOHHEBIM ObecreyeHHeM MPUBOIAT K HEOOXOIMMO-
CTH NPUHATH CHEAYIOLIEE YCIOBUE: KaKue-TM00 3aTpaThl JHEPIUM Ha
(hazoBble Mepexopl CBA3aHHOM BOIBl HE pACCMAaTPUBAIOTCA M BO BHU-
MaHue He IpUMHUMAIoTCs. CBSI3aHHYI0, HETIOABUXKHYIO, He3aMeP3aloLyIo
(ipu 0 °C) Bnary 6yaeM CYMTaTh MOCTOSTHHBIM CIIyTHUKOM IOYBEHHO-
FO BELUECTBA U TOJIBKO.

Kakux-1160 cBeseHnit 06 3KCMEPUMEHTAILHBIX OLIEHKAX MAaKCH-
MaJIBHOH BOAOYAEPXKUBAOLLEH CITOCOOHOCTH MEP3JIbIX MOYB MPAKTH-
yecku HeT. [Toaromy AMst BBIYMCACHUS 3TOM XapaKTEePUCTUKU TOCTPO-
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MM INPOCTEHIlIee UHTEPTIONSLIMOHHOE BbIPAKEHUE, MTOJYUEHHOE B ITpel-
TOJIOKEHUU, YTO JOJIST CBOOOAHBIX OT JIbAa MOP, 3aHATHIX YAEpXUBae-
MO# BOIOM, IMOCTOSIHHA:

(Uinax)" = U [1 = ()]

Torma cioit BOAbI B CI0€ Mep3JI0i TOYBBI, COOTBETCTBYIOLLIUIA MaK-
CHMAaJIbHOI BOIOYICPXHUBAWOILLUE CIIOCOOHOCTU, OIPEAETUTCS COOT-
HOILUIEHUEM

(hnax)" = (i) €'Ax = Moo [1 = (1) p"('Axp*) '],

rae Ax — TOJIIMHA CJIOs Mep3yoil MouBbl; (A')* — CJIOH «TBepHOit»
BOIBI (BOZHBIA SKBUBAICHT CJIOA JibA) B CJIO€ MOYBBHI.

Koadduuument GunbTpanyu Mep3oi IOYBbI €CTECTBEHHO CUUTATh
dyuxiue ee IbAUCTOCTH. [1010KMM B OCHOBY HAalUUX PACCYXKICHUI
3aBUCUMOCTD JIelibeH30Ha — ABepbsiHOBa — By1aroBckoro (3aBUCMMOCTD
k03¢ @UMeHTa BIaronpoBOAHOCTH OT BJIArOHACHILIEHHOCTH)

Julfo = w"

rae n =4; w — CTeneHb 3aN0JHeHUS CBOOOIHEIX MOP BOIOM WIX HACKI~
niedHocTh 1o JI. C. Jleii6ensony u A. W. Bygsarosckomy.
KoabpduueHt bunbTpauum Taioi MOYBLI OTBEYAET STOMY YpaB-
HeHuto npu w’ = 1. Eciu yacTe Mop 3aHATA JILIOM, TO IIPH MOJHOM
HACBHIIEHUH OCTABLIMXCSA CBOGOAHBIMU Nop w' =1 — (w')" u

folfo =ll-@)]" (3.9)

OMIUpUYECKast OlleHKA MoKa3aTess CTeleHU # B ypaBHeHuM (3.9)
B HEKOTOPOM CMBICJIE OYeHBb HemnpocTa. [IpocTpaHCTBO MeXIy YacTH-
LIaMM TIOYBBI-PETOJIUTA MPEACTABIAET COO0U CIOXHEHIIYIO CUCTEMY
[Op pa3IMyHOro pasmepa. [locreaHue OMUCHIBAIOTCA COOTBETCTBY-
oneil KpUBOM paclpeneeHus, MpearnojoXuTeJbHO Jiorapudpmude-
CKU-HOpMaJbHOU. KayecTBEHHO MOXHO FOBOPUTH O MUKPO-, ME30- U
Makporopax. Tenepb npeAcTaBUM cebe, UTO JIBIOM 3aMOJIHeHa OIpe-
JeNeHHas 9acTh MOpoBoro mpocrpancTsa (w’)". Crenarts 3T0 MOXHO
NO-pPa3HOMY: MOJHOCTBIO 3aITOJHUThL MEJIKKE WIM, Hao60opoT, Haubo-
Jiee KPYIHBIE MOPHI, WX, OCTABUB T€ U Apyrue CBOOOIHBIMM, 3aHSITh
KaKHe-TO MPOMEXYTOUHOTO pasMepa, WiK Xe 3alleMEHTUPOBATh JIbAOM
OIMHAKOBYIO IOJIIO BCEX MOp, WIK HEe OAuMHaKoBylo... Ecnu nex 3a-
MOJIHAET MUKDOIIOPHI, TO 3TOT (paKT crabo CKaXKeTCs Ha 3HAYECHUH
kKoapduumreHTa GUIBTPallUU, €CITH Xe OH BBIBENET U3 CTPOS MAKpO-
TIOPBI, TO NOCHEIHUN 3HAUUTEIbHO YMEHBIUUTCSA. MOXHO BBICKA3aTh
MPEANOIOXEHUE, YTO MHOTOE 3aBUCUT OT CaMOro Ipoliecca obpaso-
BaHUS TBAUCTOCTU. BO3MOXHBI 1Ba KpaliHUX BapuaHTa: 1) 3amMep3aer
BJIara, AO JTOr0 Haxonsllasicsi B TAJOU IouBe; 2) 3aMep3acT BOJA,
MEIJICHHO MPOCaYUBAIONIASCA B MTOYBY, 00Mafaoniyi0 OONbIIUM 3a-
[TacoOM XOJIONA.
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Tao6nauuma 3.7. 3nagenus NOKa3aTejs CTeneHu n B ypasHenuu (3.9)
B 3aBHCHMOCTH OT BapHaHTOB (JODMHUPOBAHHSA JbAHCTOCTH B MOYBE

BapuaHThl GOPMUPOBAHUS ABIUCTOCTH
Tur mouss!
1 2 CpenHuit
ITecyanas 3 5 4
CymecyaHas 4 6 5
CyrnuHucrad 5 7 6
I'muuucras 6 8 7

Hznoxennble coobpaxeHUs HOCTATOYHO YMO3PHUTENbHBI. OMHAKO
HEMHOTHEe 3KCIIEpUMEHTAIbHbIE JaHHbIE NEHCTBUTENILHO ITOATBEPXK-
JAOT 3¢ ¢EKT BIMAHUSA NMPEABICTOPUU (HOPMUPOBAHMS JHAMCTOCTH.
JlomoIHUTeIbHOE BIMAHNUE OKA3bIBAeT MEXaHUYECKHI COCTAB ITOYBBI
1 PHIXJI006IIOMOYHOM ropHo# mopoabl. B Tabi. 3.7 npencrasieHbl 3Ha-
yeHusI II0Ka3aTes sl # B 3aBUCMMOCTH OT THUITA ITOYBbI U BapuaHTa ¢op-
MUpPOBaHUs JpaUucTOCTH. OcTaeTcst 00CyIUTh MOCIEAHUI BOIPOC — KaK
pa3Inyarh CUTyalluM BCTYIUIEHHUS B CHIIY NIEPBOrO WIKM BTOPOTO Bapu-
dHTOB M KaK NOCTyIaTh B Caydac Ux cMmereHus? E).IHHCTBCHHOC, HTO
TMMOKa MOXHO p€KOMEHIOBAaTh, — 9TO YCPEAHMUTD oba BapuaHTa.

3.2.5. MakcuMajbHast BOIOYAEPKHUBAIOMAA CIIOCOOHOCTD
CHEJKHOTO MOKpPOBa

BogoHacHILIEHHOCTh CHEXHOTO ITOKpOBa YIIOGHO XapaKTCpHU30BaTb
IOKa3arciieM

B=ho(h)" =up (va)™ (3.10)

rae A, h;— CIOY TBEPOOUM M KUAKOI BOIBI B CHeEre; u, — OObeMHas
BJIAXHOCTb CHera; Y; — IUIOTHOCTb TBepIOii ¢ha3bl CHera.

Toraa MakcHMMalIbHasE BOIOYIEPKHBAKOILASL CIIOCOOHOCTh CHera, 3a-
BHCSAILIAS OT €ro IUIOTHOCTU, MOXET OBbITh BRIPAXXEHA CJIEAYIOLIHM CO-
OTHOlLIeHUEM [6]:

Bmax =0,163 [P*(’YZ)—I -1]. (3.11)

W3BecTHE M Apyrue BhIPAXEHUS, B KOTOPBIX BOAOYIEPKUBAIOIIAs
CITOCOBHOCTH CHETA OLIEHUBAETCSI IPYTUM ToKasareneM § =B +1)7! =
=h (h;+h)":

Smax = €XPl(—47:(p")1]- 0,04 (A.I1. Kungukos, H.C.Heuaesa);(3.12)
B = 0, 11[p" (v2) ™ — 1] (A.T. KoB3esn). (3.13)
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Tabnuua 3.8. Beawaunst B, COOTBETCTBYIOUIHE PA3THYHBIM SHAICHUAM
IUIOTHOCTH CHera vy,

3HayeHUs B,,, NPU Y., KI/M’, paBHO

YpaBHeHMe

—0] 10 50 | 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 920

GIl{ 5| 148 2,84 | 1,34]0,59 (0,34} 0,21} 0,14} 0,09} 0,05} 0,02 0

(3.12)] 24,0 ) 11,6 3,52 ) 1,71} 0,69} 0,35} 0,19 0,11 0,05] 0,02} 0,00 | -0,01
3B13)|—~-1}-1,11-1,92{99,0} 0,79 { 0,35} 0,20 0,12 0,08 | 0,05} 0,03} 0,01
(3.14)| -0 0,03 0,22 | 0,39 0,45 0,35{ 0,23] 0,14 0,08 0,04 { 0,02 | 0,01

Breipaxenus (3.11)—(3.13) o6namaioT cepbe3HbIM HEIOCTATKOM,
KOTODbIH, HanpuMmep, NPUBOAWI K HEKOTOPOH HEaleKBaTHOCTH IPU
M0JIb30BAHNHU MMHU. Jleso B TOM, YTO POCT MAaKCHMATILHOM BOAOYAEp-
KUBAIOUIEH CIIOCOOGHOCTY C YMEHbIIEHWEM TUIOTHOCTH CHEra IpHHM-
MaJIC HEOrpaHMYeHHbIM, YTO, KOHEYHO, He BepHO, ubo mpu vt — 0
Bmax— 0. TIpu Masoit MIOTHOCTH CHET MPOCTO (PU3UYECKU HE B COCTO-
SAHUU YAEPXKUBATH TAKOE OOJBILIOE KOAUYECTRO «KUNKOW» BOIBI, KO-
TOpOE IMPEATIOIaraeTCs IpH UCIIONb30BaHUU ypaBHeHuI (3.11)—(3.13).
[Tostomy Gosee MpaBUIILHBIM MIPEACTABIAETCA NPUMEHEHUE YPaBHe-
HHS

Bmax = 20[v2(p") "1 exp[~7,6 v (p*) 1, (3.14)

KOTOpOE YxXe He 00JafaeT YKAa3aHHBIM HEeIOCTATKOM, XOTSA 3KCIIEpH-
MEHTaJIbHO MOATBEPXKIEHO HEAOCTATOYHO B 06/1acTH v < 250 Kr/mM>.

Pe3ynbraThl pacuera mo BCeM YETHIPEM COOTHOLUEHHAM MPOMIUTIO-
CTPUPOBAHbI B Tab1. 3.8, rae NpeACTaBIeHbl 3HAYCHUSI [y IPU PA3HBIX
YPOBHSX MJIOTHOCTH CHEXHOT'O MOKPOBA.

3.3. Ilponeccsl U ABJACHHS HA MOBEPXHOCTH BOJOCOOpa

3.3.1. Boinazenne ocagkoB

MOMEHT CONMPUKOCHOBEHMSI CHEXMHOK WM JOXIEBBIX Karemb C
3eMHOM MOBEPXHOCTHIO MPEACTABIseT COB0I HAYATIO LEeJIOHM CHCTEMBI
MPOLIECCOB HA3eMHOM YaCTH TMIPOIOTHUECKOro HukKIia. Ilpun aTom Bax-
HO 3HaTb — BbIIAJAeT CHEr WM JXOXIb. XKeJaTeabHO 10 BOZMOXHOCTH
(opManU30BaTh ¥ YIPOCTUTH 3TY OLICHKY. B 3TOM ciyyae pasneneHue
BBIMAJAIOLUMX OCATKOB Ha XUIKUE U TBEPAble OOLIYHO MPOU3BOAUTCS
IO MOAXOAAIIEH KPUTUYECKON TEMIIEPATYPe BO3AYXA (TeMIIepaTypHOMY
MOPOTry), KOTOPYIO MOXHO ONPENeIUTh KakK COOTBETCTBYIOLIYIO CUTYa-
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LIMM, KOTjJa MOSIBJIEHHe Karle/ib BOJbl ¥ CHEXHBIX XJIOMbEB PaBHOBEPO-
ATHO. YacTo 3a TaKyl0 KpUTHUECKYIO TeMIepaTypy NnpuHuMaiot +2 °C.

CseneHuss O BOAHOM 3KBHUBAJICHTE CHera, IOJy4aeMbie C ITIOMO-
LIbIO OCAAKOMEPOB Ha METEOPOJIOTMYECKUX CTAHLUSX, HE OYeHb JI0-
croBepHbl. [1o3TOMY 00513aTEIbHBIM SIBJISIETCA BHECEHUE MOMNMPABOK K
M3MEPEHHBIM TBEPAbIM ocankaM. «Hemomep» nagaouiero cuera ocra-
€TCSl PEAJIBHOCTBIO, C KOTOPO# ITOJXHBI CUMTATBCSA BCE T€ TUAPOJIOTH,
KOTOPBIE B CYMMax OCa[KOB BHUAAT He HHAEKCHI YBIAXKHEHHUS, IIPUTOM-
HEIE TOJIBKO B PErpeCCHOHHBIX MOJENSX, a 3JIEMEHTHI BOTHOrO 0aiaH-
ca. OouH U3 caMbIX SIPKUX NIPUMEPOB TAKOrO HeAoYyeTa NaloT Habmo-
JEHUS Ha BBICOKOTOPHOH METEOPOJIOTMYECKONH CTaHLUMM AH300CKHUM
nepesan (3349 M) B TamkukucTaHe, rae U3Mepserca He Gonee 1/;
WCTAUHHOI HOPMBI.

BaxxHoe ruipoJIornyeckoe 3Ha4eHNe UMEeT HHTEHCMBHOCTD BhINa-
JeHus ocaakoB. Ocob0o UCKIIOYUTENIBHA €€ POJb B npoueccax GopMmu-
POBAaHMS MOBEPXHOCTHOTO CTOKA (MHTEHCUBHOCTD JIMBHEN) M BO3HUK-
HOBEHUS CHEXHBIX JJABUH (MHTEHCUBHOCTh CHEIONanoB). JlaHHbIe Ha-
OmofeHNI 00 MHTEHCUBHOCTH OCAIKOB Beerna NeUIMTHBL U PEIKO
NOJIHOLIEHHBI. DTa HEMONHOLIEHHOCTh JTHUIb CJIA00 KOMIICHCUPYETCS
CBEICHHUSIMH O TIPOHOJIKUTENBHOCTH BBIMANEHHUS OCAIKOB, KOTOpAs
BMECTE CO CJIOEM MOXET XapaKTepPU30BaTh CPEAHIOI MHTEHCHBHOCTH
3a& OTACHbHBIE JOXIW U CHeronaasl. Takoe moIoXeHUe Belei BHOCUT
HEKOTOPYIO HEeONpeaeIeHHOCTh B MH(opMamio 06 ocankax. Bto mno-
CTOSHHO CJIEAYET YUUTHIBATh TIPU PELIEHUH TIPAKTHUSCKUX 3aiad TH-
POJIOTHH.

3.3.2. O6MeH TewIOBO# 3HEprueil MoBepXHOCTH OacceiiHa
¢ atMocepoii 1 KOCMAYECKHM NPOCTPAHCTBOM

3eMHAas] NTOBEPXHOCTD IOJIy4aeT TEIUIOBYIO SHEPIHI0 B OCHOBHOM
HemocpeacTBeHHO oT CoiHIIA M B pe3y/ibTaTe TypOyJeHTHOro TerUio-
obMmeHa ¢ atMocdepoit. Ternosas 3Heprus, Buuss Ha GU3MYECKOE U,
B YaCTHOCTH, (ha30BOE COCTOSIHME BOJBI, TEM CAMBIM OIPEIENSIET MHO-
rue ocoOEHHOCTH TNPOTEKAHMUS HA3eMHOM YacTH THIPOJIOTMYECKOTO
uuxota. McuepnbIBaiOile CUTYALMI0 OTPaXaeT YPaBHEHHE TEIJIOBOTO
banaHca. OgHAKO AAJIEKO HE BCE METEOPOJIOTMUECCKME CTAHIIMU MOTYT
MpeaoCTABUTD BCIO HEOOXOOUMYIO JUTA 3TOro MHGopManuio. Bo MHormux
MPaKTHYECKUX CAYYasX OYEHBb XOPOLUUM I10Ka3aTeJIEM DHEPreTHYECKO-
ro Bo3JeicTBUSA co cTOpOHbI ConHIa U aTMOChEDHI saBsieTcsa addek-
THUBHAS TeMIepaTypa:

Nep =N +ES,

rae n — oOblYHas TeMIleparypa; € — 3SMIUPUYECKUH KOBPOULUEHT,
NoAOHUpaEMBIA U3 YCIOBUSI MUHUMHU3ALKUM PACXOXIECHUI PaCYCTHEHIX U
HabmoNeHHBIX IIEPEMEHHBIX Ha BHIXOJE M3 MOAEJIeH, Ha BXOLE KOTO-
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pbIX QUTYPUDYET T,p; S — NPUXOIL NPAMON COMHEUHOW paaualyu C
MOTPAaBKaMU Ha aib0eno, oporpaduUuecKyio 3aTeHEHHOCTDb, 00IaYHOCTh
U IPYTHE MECTHBIE ycaoBus. BennuuHa S Bcerna MoXeT ObITh paccuu-
TaHa Ha KaXIbii JeHb U Yac B 3aBUCUMOCTH OT LLIMPOTHI, BBICOTHI HA.I
YPOBHEM MOpsi, OPUEHTAUUM U yIjla HAKJIOHA IUIOLIAAKUA C BHECEHUEM
BCEX HEOOXOAMMBIX ITONPABOK.

3.3.3. IlepexBaTt ocaakoB pacTHTEJbHBIM TOKPOBOM

Koraa nocjie HeHacThbsl MPOIVIAHET COJIHIIE, HUKOTO HE OCTABISAET
PaBHOIYUIHBIM UIpa CBETa B MUpMAJax KalejieK BOABI B MeperuieTe-
HYMM BeTBel, Ha NUCTBe, XBoe, TpaBe. Ho 3TO — HE TOJIbKO KpacoTa,
3TO — MOIIHBIA MEXaHU3M paccerBaHUs BIard oOpaTHo B atMocde-
Py, CBOETO pOIa UCHAPHUTEIbHAsi BCIBILIKA.

IlepexBaT 0CaKOB pACTUTEIbHBIM MOKPOBOM — BAaXHBII THIpOMeE-
TEOPOJIOTMYECKUH Ipolecc, 0OBIYHO HETOOLIEHUBAEMBIH.

HesHayuTenpHble JOXAM MOYTU IEJTUKOM 33IEPXHUBAIOTCS PacTHU-
TeJILHOCTBIO. TIpy yBeIMYEeHUH CII0SI OCaAKOB YBEIMUYMBAETCSI U OTHO-
CUTEJIbHAS TUIOLALb CMOYEHHOM IMOBEPXHOCTU (PUTOMACCH, U KOJIH-
YeCTBO ACXKIEBOM BOIBI, AOCTUILLEH MTOBEPXHOCTH MOYBEL. [Ipu oueHb
GOJIBLIUX OCAIKaX MPaKTHYECKHM BCS TMOBEPXHOCTb, KOTOpas B MPUH-
LIMIIE MOXET OBITh CMOYEHA, OKA3bIBAETCS TAKOBOI, M MEPeXBaT OCal-
KOB IpHOJIIKAeTCI K MAKCUMAaIbHOM BOZOYAEpXKUBAKOLIEH criocOOHO-
CTH TaHHOTO pacTUTeNIBHOro coobiuectsa. [Ipy NpeAnosoxeHuu, uro
[pUpanieHue CMOYEHHOM YaCTH YAEIbHOM MOBEPXHOCTH (PUTOMACCHI,
OTBeYaloLlee NPUPAILEHHUIO CJI0S 0CAJKOB, YOBIBAET MPOIMOPIIUOHATIb-
HO 3TOIl MOBEPXHOCTH, MOJNYYEHO BBIPAXEHHE

P =(Prux —Hv)[l _eXp(_H/Pmax)]’

rne P,,, — eMKOCTb mepexBara (MaKCHMMalabHasi BOAOYIEPXKUBAIOILAs
CIOCOOHOCTh PACTUTEJILHOIO MOKpOBa); H, — cJI0i BOOBI B eMKOCTHU
nepexsaTa; H — cJ0ii 0CanKOB.

MMapameTp P,y TTOMIEKUT CUCTEMATU3ALMHU Ha OCHOBE BbIIETICHUS
naHAmadToB B npeaeax Kaxaoi IPUPOSHONA 30HHI.

3.3.4. @opMHpOBAHHE CHEKHOr0 MOKPOBa

CHeXHBI MOKPOB MPUHOCUT MMAPOIOTY MHOIO XJIOMOT, TaK Kak
OH Croco0eH BO3HUKATh U McYye3aTh, MEHATb TOJIUMHY U IUIOTHOCTD.
M ellie 0IHO rTHIPOMETEOPOIIOTUYECKOE HECUACTRE — U3MEPEHUE TBEP-
JBbIX OCAJKOB HECOBEPILUEHHO, CONPOBOXAAETCA HEONpeleleHHBIMU
MIOTPELTHOCTSIMM U BENETCS HA HEAOMYCTUMO PEAKOH CETH MyHKTOB,
0CODBEHHO B ropax.
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CHeXHbIH TOKPOB 00pa3yeTcs B Pe3yIbTaTe aKKyMYJISIIIHY TBEPABIX
OCajJKOB IpU MOCHEAOBATE]bHOM UX CYMMHPOBAHMM 34 OTHEJIbHbIC
cHeronanarl. [T03TOMY peXXyUM HAKOIJIEHUS CHera MOJIHOCThIO COOTBET-
CTBYET PEXHMY €r0o BblIIaJeHUs, 110 KpailHeil Mepe, B ITepUOJ ITOCTO-
SIHHOM OTpMUATE/IbHOM TeMIlepaTypsl Bo3ayxa. OTTernenu HapyllaioT
3TY 3aKOHOMEPHOCTb, IPUBOAS MHOTAA K OTPULIATEIbHOMY 3HAYEHHIO
MTPOU3BOJHOI KPUBOM U3MEHECHUS MOUIHOCTH CHEXHOTIO ITOKpOBa BO
BPEMEHHU.

Oco0yio poib B NPOCTPAHCTBEHHOM MepepacipeacIeHHH CHera
WUIPAET METEAEBLIN TTepeHOC, NPUBOAALUMA K pa3sHOi CTEIIEHU HEPaB-
HOMEPHOCTU CHEXHOTO MTOKPOBa B 3aBUCUMOCTH OT XapaKTepa Me30-
1 MUKpopeibeda U THNa aaHamadra.

IToMuMoO 3amaca BOJbl B CHEXXHOM MOKPOBRE BaXKHEMILIMM €TI0 CBOM-
CTBOM SBJISIETCSI TUIOTHOCTh TBepAo#t da3pl. [1noTHOCTE CBEXEBBITAB-
1IEro CHETa B MepBYIO OYepelb ONPEAEIeTCS TEMIIepaTypoi BO3ayxa
M BETPOBBIMU YCIOBUSMU. MeTeneBrlil MepeHOC OKa3hIBAET CHIIBHOE
VIUIOTHSIIOLIEE BAUSHUE Ha HGOPMUPYIOLIMICSA CHEXHBINA MOKPOB.

YnioTHeRHe cHera ¢ TeYEHUEM BPEMEHHU TToJ, BAUsSHHEM COOCTBeH-
HOI TSIKECTU 32 KOPOTKHME IPOMEXYTKH BPEeMEHU OOJIBLIOro 3Haye-
HHUsI HE MMEET, OJHAKO 32 3MMHUE MeCsIbl, 0OCOOEHHO B pallOHaXx C
OOMABLHBIMM CHEromnaaamu, 31oT 3¢pdeKT npossiserca 3aMeTHo. U3Be-
cTeH Taxke (akT o Gosnee OLICTPOM HPOCEJAHMM MOKpPOTO CHEra fio
cpaBHEHHUIO ¢ cyxuM. Ilpouecc 3aMep3aHus BOIbI, Coaepxkalueiica B
CHere, BHOCUT CBOM KOPPEKTUBBI B YBEJIMUYECHUE ITJIOTHOCTU TBEPHOil
¢a3pl CHEXXHOrO MOKpOBa.

C IUIOTHOCTBIO CHEFa HampsMYyl0 CBA3aHBI TAKUE €ro TeruroGu3u-
YeCKMe CBOMCTBA, KaK TEIUIOEMKOCTb U TEIUIONPOBOAHOCTb.

HcnapeHue ¢ MOBEPXHOCTH CHEXHOIO MOKPOBA OTHOCUTENIBHO HE-
BeJIMKO, B cpeaHeM 0,1—0,3 MMm/cyT, HO KakK ¢akTop, BANAIOLIMI Ha
opMHUpOBaHHME CHEXHOIO MOKPOBA, BCETAA JOMKHO OBITh YUTEHO.

3.3.5. CHeroTadgHue U pa3pyiieHHe CHEXHOro MoKpoBa

BeceHHuit MOTOK TEIIa CO CTOPOHHI arMocdephbl MOYTH IOJHO-
CThIO pacXOIyeTcsl B CHEXHOI TOJMIIEe Ha HarpeBaHUE U CHEroTasiHUE.
Tlocnennee He HacTymaeT A0 TeX IIOp, IIOKAa TEMIIEpaTypa CHEra He
nocturHer 0 °C. Ha camoM Jfene tasHHMe MOXET HAuyaThCsA M paHbLUe,
HO IOSIBUBIIASCS B BEPXHUX CJIOSIX CHEXKHOTO IIOKPOBA Tajlasl BOJA Ipo-
cauyMBaeTCs BHU3 M BHOBb 3aMep3aeT C BoIOCJICHUEM TEIUIa, B pe3y/ibTa-
T€ 4Yero IPOUCXOIUT NEePEKPUCTA/UIM3ALIMS CHETA H BhIpABHUBAHUE I1PO-
¢wis TemniepaTypsl BIUIOTb IO MOJIHOM M30TepMUYHOCTH npu 6, =0 °C.
Hocne 3TOro HaYMHAETCS HACTOAIIEE CHErOTasgHHUE.

KonuuecTBo cHera, pacTasiBIIEro B T€YEHUE CYTOK, OMpEIEIsieTCs
TEII00aaHCOBBIM COOTHOUIEHHEM, HO HIPOLLE BCETO €r0 I10J1araTh Npo-
MOPUMOHAIBHBIM CPEIHEH CYTOYHOM MONOXUTEILHOM TEMITepaType BO3-
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Ayxad. DTO eIUHCTBeHHAs HalnonaeMas METEOpoJIornyecKkas Beamuu-
Ha, nHoOpMaLMs O KOTOPO# Bcerna spaseTcs Haubonee nonHou. Ta-
KOH crocol olpeaeseHUs] CYTOYHOTO CTaMBaHUs MpeNeIbHO NMPOCT U
JIOCTaTOYHO HagexeH. OMHAKO OTHOUIEHHUE K HEMY OUeHb HEONHO3HAY-
HO M Yalli¢ BCEro CBSI3aHO C BO3MOXHOCTSIMH I'MIPOJIOroB nobopoTh
HCKyllleHUe NPUHATb Ko3GhGhUIIMEeHT NPONOPUMOHAIBHOCTA, Ha3bl-
BaeMbIit xo3¢DULIMEHTOM CTanBaHUS, HOCTOSIHHBIM. 3TO OOBIYHO U
JIeJIaeTCsi, HO TPEBOTY CPa3y BBI3BIBAET €r0 HEYCTONYUBOCTDL BO Bpe-
MeHH. OOBIYHO OOBSICHSIOLEE STy HEYCTOMYUBOCTD BO3NEHCTBUE Pas-
HOTO pojia (paKTOPOB B OCHOBHOM CBSI3aHO € HEYYTEHHBIM BIMSHUEM
COJIHEYHOM paguialliM, MMelolleil 4eTKO BhIDaXXEHHBII rod0BOR XO..
Ecnu Xe BMeCTO TeMnepaTyphl BO3AyXa UCTIOJb30BaTh 3DHEKTUBHYIO
TEMIIEpATypy U BBECTH 3aBUCHUMOCTb KOd(DOhHLMEHTa CTAUBAaHUSA OT
IJIOTHOCTH CHEra

¢=¢"./p"

roe {* — xoaddunnent crauBanus abaa, MM/(CC-cyt); p* =920 kr/M>,
TO KO3DOUIIMEHT CTaMBAHMS YX€ YBEPEHHO MOXHO IIPHHATh B Kade-
CTBE YCJIOBHOM KOHCTAHTHI.

Ha npouecc cHeroTasgHusT OKa3bIBAIOT TAKKE BIMAHHUE TEIUIO, MIPH-
HOCHMOE JOXISIMH, U TETLJIOBOI ITOTOK M3 HOYBEHHO-IPYHTOBOM TOJM-
wu. [TocnenHuii He OUEHB BEIHUK, HO NEWCTBUE ero NPOAOKUTEIHHO,
a TIOTOMY THAPOJOTHYECKHU 3HAYMMO. CHTYaLMs MEHSIETCSI, KOTAA CHEX~
HBIA MOKPOB 3QI1EraeT Ha BEUHON MEP3JIOTE.

B pe3ynbrare CHErOTasiHUS MOLLIHOCTh CHEXHOTO IMOKPOBA CTPEMHU-
TEJIBHO YMEHBbLIAeTCs. B KOHIIe KOHIIOB OCTAIOTCS JIMILP IISITHA CHEra
(«mecTphrit» JaHIWAadT), a 3aTeM MCUYC3aI0T U OHH.

3.3.6. Boxooraaua 43 cHera

Bo BpeMs TasiHMS XHKas BOAA MPOCAYUBAETCA B TOJILIY CHEXXHOT'O
IMOKpOBa. XOPOLIMM IOKa3aTeIeM BOAOHACKIIEHHOCTH CHETa SABJISIET-
Csl OTHOLLEHHUE CIIOEB «KMIKON» U «TBepaoi» Boabl B. CHeXHOMY Mo-
KPOBY, TaK Xe KaK ¥ MOYBEHHOMY, IIPUCYIIA HEKOTOPast MAKCHUMAllhb-
Hasl BOAOYAEPXKUBAIOIIAS CIIOCOOHOCTD By, ITOCHENHAA HMEET MECTO
B pe3yJbTaTe HACHILEHUS CHEXHON TOMIIM BOMOM U MOCHEAYIOLETO
CTeKaHMs BCEX €€ U3NMUIIKOB. 3HayeHue B, YOBIBaeT 1o Mepe mnepe-
KPUCTAJUITM3ALUM CHEra, YKPYITHEHUS JEISHEIX 3€peH U YBeJIUYEHHS
TUIOTHOCTH CHEXHOTO MOKPOBA, YTO U OTPaXaeT MPUBEIEHHOE BLIILIE
ypaBHeHue (3.14).

CpaBHUBasA TeKylliee 3HaUeHUe f§ C ero KPUTHYSCKUM 3HAYCHUEM
Bmax» MOXHO CYIUTH O TOTOBHOCTH CHETa K BOJOOTAAYE, T. €. MPOLECCY
BLITEKaHHsI BOIB! M3 CHEXHOrO ITOKPOBa Ha MOBEPXHOCTL 3EMJIH.
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3.3.7. AndpunsTpanus u ¢popmMupoBaHne MOBEPXHOCTHOrO CTOKA

IToBepXHOCTHBIM MYTEM CTEKAIOT JIOXIAEBbi€ ¥ TAIbIE BOIAbI, HE YC-
rneBaLye MPOHUKHYTh B HOYBEHHYIO Touiy. COOTHOLLEHHUE BITUTAR-
eics M CTeKAaIolIe BOAbI ONpeAesIsieTCs, KpOMEe XapakTepa JOXIs, B
OCHOBHOM MHQPUIBETPALIMOHHOM CITOCOOHOCTBIO ITOYB M TOPHBIX ITOPOLL
Ha [MOBEPXHOCTH BomocOopa. [ToBTopsieMocTh U BOOD1IE MPAKTHIECKASI
BO3MOXHOCTb BOBHUKHOBEHMUSI TOBEPXHOCTHOIO CTOKA 3aBUCUT OT CO-
OTHOIUEHUS UHTEHCHUBHOCTEH OCAIKOB U MHOWILTPALIUU.

B runponoruyeckoi 1MTeEpaType YacTO MOXHO BCTPETUTH YKA3aHUS
Ha TO, 4TO Haubosee NPaBUILHBIM MPH pacyeTax MOBEPXHOCTHOTO CTOKA
SIBJSIETCS UCTIONIb30BAHME KPUBBIX MHDUIBTpamuu. D1a OUIMOOYHAsS
TIPEAIIOCHUIKA TIPUBE/Ia K COMHEHUSIM B MEPCIIEKTUBHOCTH «UHDUIBLT-
pauMOHHOro Meroxa». Ha3zpaHHbIe KpuBbie O0TOOpaXaoT M3MEHEHUE
BO BPEMEHU WHTEHCHUBHOCTY HAIOPHON WHOPUIbTpALMK, anlpoKCH-
MHUPYEMOE PAa3HOTO pOola 3MIUMPUYECKUMHU U TEOPETHMYECKHMM ypaB-
HEHUSIMM, HAallPUMEDP TAKOTO THUIIA:

t = [AO) + hl(e - ) {I/(f, - fo) - A/ f) [/ /(f - fo) + 1]},

rae 7(0) — KanwuIsIpHBIA Harmop (MHelHass (YHKUMS BIAXHOCTH
MOYBBI); / — TOJIIIMHA CJIOSI BOJbI HA ITOBEPXHOCTH ITOYBBI; € — IOPU-
CTOCTb; 6 — HavyalbHas BIAXHOCTb; f; — UHTEHCUBHOCTb HHGUIBTPA-
UM B MOMEHT BPEMEHH {; fy — KO3DGUIUEHT DWIBTPALIUH.

KaptuHa uHOWIBTPaLMK, ONUChIBaeMasl 3TUM YpaBHEHMUEM, INMPO-
MCXOIUT TaK: KOJIOHKA BOABI, OFPaHUYECHHAsA CHU3Y (PPOHTOM BIIUTHI-
BaHM, OIIYCKAETC B IIOYBEHHOMN Cpejie, MMOCTENIEHHO YBEIUYMBAs CBOIO
BBICOTY. ¥ (ppOHTA BIUTHIBAHUS HA IIPOABVKEHHUH 3TOTO BOXHOIO TeJia
KPOME CHIIBI TSXKECTH IMOCTOSIHHO AEUCTBYIOT CHJIbI, OTOOpaxkaeMble
BeJIMYMHON A(8).

Korna u roe npoucxonut HanopHasi uuuiasrpanusa? Tonbko npu
CIUIOLLHOM 3aTOIUIEHUM noysbl. Ho Tam, rae B npupone 310 AeHCTBU-
TeJIbHO 3HAaYMMO, HalIpUMeED B JIyXax WM Ha 3JIMTHIX BOAOH MoitMax
pex, ABJIEHME MIUTCS HACTOJBKO JIONTO MO CPABHEHMIO CO BPEMEHEM
VObIBaHUSI KpUBOW MHQMWIbTpallMK N0 3HAYEHWUH, OMU3KUX K fj, 4TO
NIPOLIE OTKA3aThCsl OT CJIOXKHBIX PaCYETOB U N0JIb30BATHCS [IPOCTO KO-
3¢ GUIIIeHTOM QUILTPALMH.

CxeMa 1mpoliecca JIMBHEBOH MHOWIbTPaUK PEeICTaBAgeTCA Clie-
AdyiowuM obpa3oM. B Hayane poxns cyxas Imo4YBa XaaHO BITMTHIBAET
BJIaTy, CTOK MOJIHOCTBIO OTCYTCTBYET. B 2TOi1 CTaquM NpOUCXOIUT Ha~
CBIICHUE MOBEPXHOCTHOIO ¢0s MouBbl. KOIUYECTBO MOTNOILUEHHOIM
BOJBI B OCHOBHOM 3aBHUCUT OT IPEUIECTBYIOLIETO YBIAXKHEHUS I10-
CJIETHErO.

ITocne BeINafeHUA C/IOs OCALKOB, YHCIEHHO PaBHOIO CJIOK Ha-
YaJIbHBIX MOTEPh cTOKA Hy, HAYMHAETCS CIEHYIONas CTaAus NpoLec-
ca UHGUIBTPALUUM, KOTAA HHQUIBTPAIIMOHHYIO CITOCOOHOCTh MOYBBI
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MOXHO CYUTATh [IOCTOSIHHOM M paBHOIA f, @ UHTEHCUBHOCTb BIIUThIBA-~
HUS — 3aBUCSIIIEN TOJMBKO OT MHTEHCUBHOCTU JOXIA.

EcTecTBEHHO, YTO BbUIEIEHUE ABYX CTAAUN UHQGUIBTPALUY, MEX-~
Iy KOTOPBbIMM IpOBeNEHA pe3Kas I'paHHLa, SIBJAsETCS He Gonee 4yem
cxeMaTu3aluei.

Bo BpeMst HOXAS Ha 3JIeMEHTApHYIO IUIOLIAAKY CAy4YaliHO M Hesa-
BMCHMO JPYT OT Apyra NajaioT noxaesbie Kary. Conpukacascs C 1o-
BEPXHOCTBIO ITOYBBI, KallJld pacTeKaloTCs, Co31aBasi MUKpPOOYaru MH-
¢unpTpaumu u cTokoo6pazoBaHus. C TEYEHUEM BPEMEHU 3T MUKPO-
OYarW CaMbIM CIIyYaiHBIM M OecropsIOYHbIM 00pa3OM MOSIBISIOTCI U
UCYE3AI0T B PA3IMYHBIX YACTSIX SJIEMEHTapHOM Tutowanku. KoauuecTso
1 00beM JOXIEBBIX KAIeNlh, BHIMAJA0IINX HA eIUHULY TOBEPXHOCTH
B €IUHMITY BpEMEHH, OTIPEAEIAIOTCA MHTEHCUBHOCTHIO foX . Creno-
BaTeJIbHO, TIOCNEIHSS M SBJsAETCSA TeM PEllaloliuM apryMEeHTOM, KO-
TOPBI HapSITy C MAKCHMAIbHO BO3MOXHOM MHTCHCUBHOCTHIO MHGUIIb-
TpalluM B KOHEYHOM CYETE ONMPEAe/sieT OTHOCUTEIBHBIA pasMep Iuio-
AIM UHQUIBTPALUH.

Ilpm cnaGeIX MOPOCSILUX JOXISX CPeIHsS HAa CKIOHE MHTEHCHB-
HOCTb MHMWIBTPALMM YMCIEHHO paBHA UHTEHCUBHOCTH ocaakos. ITo
Mepe BO3pACTaHMSI MHTEHCUBHOCTU JOXIS OTHOCUTEJIbHAS IUIONIANb
MHKPOOYaroB MHOWIbTPALMM U CTOKOOOPA30BAHMS YBEIUYMBACTCH,
OIHOBPEMEHHO BO3pAaCTaeT BEPOSATHOCTb CTEKAHMSI YACTHU HOXIEBOI
BOZEI 32 MPENEIIbI SIEMEHTAPHOM IIoaaku. I1Ipu o4eHb CHIBHBIX IUB-
HSX BEPOSITHOCTH TOro (pakTa, 4TO BCA ILIOIIANbL OOJHOBPEMEHHO IO~
KpBITA BOOOMH, MPUONMXKAETCS K eAUHULE. B 3TOM cityyae cpemHsss MH-
TEHCHUBHOCTb UHPUABTPALIMY HA CKIOHE OyIeT CTpeMMUThCA K fy. BooO6-
1I[¢ X€ C POCTOM MHTEHCHMBHOCTU JOXIS BEPOSTHOCTb IIPHpPALLICHUS
CTOKOOOpa3yiouieil ¥ MHQUABTPYIOLUECH MIOIIATH ITOCTENIEHHO YMEHb-
IIAETCs B MpeAeIie TPU [ — oo, CTPEMSACH K HyIO. [IpyruMu cioBaMH
dyuxkums ¢(i) sapnsgercs yobisarouieil. Eciu npeamnonoxXurs, yTo npH-
paiieHre MHOWILTPYIOLIEH TI0OAIM, OTBEYAIOIIee MPUPALLIEHUIO MH-
TEHCUBHOCTU JOXIS, YOBIBACT MPONOPLIMOHANBHO 3TOH IUIOIIAIH, TO
FI0JIy4aeTcs, YTO MHTEHCUBHOCTh MOBEPXHOCTHOIO CTOKA MOCJE BBi-
YUTAHUA CJIOS OCaAKOB, YUCICHHO PABHOIO CJIOK HAYAJIbHBIX ITOTEPH
H,, onpenensiercsa BelpakeHUEM

g=i-f=i-fy[l-exp(-i/ fy)]. (3.15)

Bce ckazaHHOE MO3BOJISIET TeNepb 00PaTUTh BHUMaHUE Ha OLIN60Y-
HOCTb IIOJIOXEHHS, OBITYIOILErO B TUAPOJIOTHU YYTh K HE B KAYECTBE
(PYHAAMEHTAILHOTO, O TOM, YTO IOXIb IIPHBOAUT K 3aTOIUIEHMIO IIO-
BEPXHOCTH TOYBHI TOTJA M TOJIBKO TOT/A, KOIIa MHTEHCUBHOCTD JOX-~
J51 TIPEBOCXOIUT THIPABJIMYECKYIO NMPOBOAMMOCTbh HACBIILEHHOM MO-
yBbl. Ha caMoM jiefie MOBepXHOCTHBIN CTOK MOXeT HOPMHUPOBATECA U B
cnyyae, KOTAa HHTEHCMBHOCTb JIOXKIS Hike Koadduuuenta dbuibrpa-
V¥ (TMAPABANYECKONH MPOBOAMMOCTY HACHILEHHONW NOYBBI).
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YpaBuenue (3.15) no3BossieT pacCYUTATD X0 IOBEPXHOCTHOIO CTO-
KOOOpa30BaHMs M0 KOHKpeTHOH muoBuorpaMme. [lone3no monyuuts
BBIPAXEHUE ISl pacyeTa CJIosl TOBEPXHOCTHOIO CTOKA 32 BECh NEPUON
BBITAACHUSA TOXMA 33 BLIUETOM CJIOS HAYATBHBIX HOoTeph. C 3TOi LEJIbIo
obpaTMcs K BO3MOXHOCTM Tpeo0pasoBaHusi CIy4yailHOro Ipoiiecca
MHTEHCUBHOCTH JNOXJs i{f} B TAKOBOH MHTEHCUBHOCTU IOBEPXHOCT-
HOT'0 CTOK0OOpazoBaHus g{z}.

Cayuatinas gynxyusa (WM TPoOLiECC) — BTO Takas (QyHKUMsI, 3Haye-
HHE KOTOPOY MPH JIIOOOM 3HAYCHUM apryMeHTa (B JaHHOM CIydae Bpe-
MEHHU ¢) eCTh CiayyaitHas BenuyuHa. s ymobGceTsa OyzeM paccMaTpu-

T
BaTh HeKuii ciydaitnsiii npouecc i*{t}=i{t}/I, rne I=(1/T) J' i{t}dt
0

€CTb CPeIHSISI MHTEHCHBHOCTD JOXKSI 3a BpeMs ero BuinageHus 7. Heno
B TOM, YTO CIIy4aMHBII npoiiecc /*{f} mpuoOpes Tak Ha3BIBAEMOE 3p20-
duneckoe ceolicmeo, MPU KOTOPOM KaXnas ero peaju3alus SBJSIETCS
MTOJTHOLIEHHBIM 3JIEMEHTOM €IMHOI0 CTallMOHAPHOIO MpoIecca ¢ Ma-
TEMaTHYECKUM OXMIaHUEM, PaBHBIM enuHMIe. M3BecTHO, YTO 3aKOH
pacrpeneneHus i{f} siBAsETCSA MOKA3aTe/IbHBIM

o) =/ Nexp(~i/I); @(i*)=exp(-i*).

Huxe BepxHMit MHAEKC * TIpH IIOOOM apryMeHTe YKasblBaeT Ha To,
YTO MOCJeTHMI ToaeeH Ha 1.

YuyuteiBas ¢usnyeckoe ypaBHeHHe (3.15), Hailmem MaremaTuye-
CKOe OXHaaHHe (CpeHee 3HaYeHMe) CIIYJ9aifHOro Ipoliecca pasHOCTH
WHTEHCUBHOCTH JOXIS U MHPWIBTPALINH

M(q*) = T{i‘ =~ foll—exp(=i*/ f ol )di* = 1/ (f5 +1).
0

B xoneunoM cuete M(q) = I*/(1+f;).
Torna 3HaYeHHUE CJIOS MOBEPXHOCTHOIO CTOKOOOPa30BaHMA 3a Bpe-
Ms1 T Oyner:

H,= HY/(H+f,T).

3.3.8. IloBepxuHocTHOE 3aAepKaHHe

Crnoit MOBEPXHOCTHOTO 33ACPXKAHUA — YacCTh CJIOSI OBEPXHOCTHO-
ro CTOKa, pacXoayeMas Ha 3arojiHeH#e OTPHLATEIbHEIX POPM MUKPO-
penbeda noBepxHOCTH BonocGopa. IloTeHuManbHbIE BOBMOXHOCTH 3a-
JIepKaTh OIpedeNeHHYI0 YacTh MOBEPXHOCTHOTO CTOKA OOYCJIOBIIEHBI
CBOOOMHOM eMKOCTBIO MOBEPXHOCTHOIO 3aepXaHusl, T.€. Pa3HOCTHIO
MEXIY MAaKCHMAIbHO BO3MOXHOMK EMKOCTBIO D5 ¥ KOJIMYECTBOM BO/IBI
B JIyXaX K MOMEHTY Hayaja croka D;. Torma cioif moBepXHOCTHOTO
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3anepxanus D 3a BpeMsi GOpPMUPOBAHUS CIIOST TOBEPXHOCTHOTO CTOKA
H, MOXET ONpeeNaThCs BbIPAXEHUEM

D= (Dmax - DO)U - exp(‘Hq/Dmax)]'

3.4. TIpoueccol U SABJICHUS B NOYBE M MPHIIOBEPXHOCTHOM |
cJioe 3eMHON KOpBI '

3.4.1. lnnamnka TenJIOBOi 3Hepruu

TemnepaTypHblil peXUM MOYBBI U PETOJIUTA UMEET MPSIMbIE TUIPO-
JIOTMYECKHME TOCNEJACTBUA B CIy4asX, KOrJa TeMIieparypa B OINpene- |
nenHoe BpeMs roaa onyckaerca Hke 0 °C. CiemoBaTenbHO, U 9KBa-

TOPUANIBHOIO ¥ TPONMMYECKOTO TOSCOB 3eMIM TEIUIOBBIC MPOLIECCHL B

MOYBE TAPOJIOTMYECKM TIOYTH HE3HAYMMEI. 3aTO B TYHAPE, TONSIPHBIX
MYCTBIHAX U BBICOKOTOPbE OHU SIBILIOTCS ONPEIeITIOIIMMH.
Ecnu BHIOENECHHYIO JUIS paCCMOTPEHUA MTOUYBCHHYIO TOJIIIY UAEATH-

3UpOBaTh, TO 3ajJa4a ONMNCAHUSA AHUHAMHUKU TETJIOBOK SHCPIruu B Hel |

peUIacTCA C MOMOILBIO NIPOCTOrO YpaBHEHUSA C YaCTHBIMU NPOU3BOA-
HbIMH — YPaBHCHHUA TEIUIOMPOBOOHOCTH!

0%0 _ 20
7&@ =c 3 (3.16)
rie 0 — TemIeparypa noussl, “C; 7 — pacCTOsiHMe 10 IIyOuHe, M; f —
BpeMsl, C; A — KO3(hUUMEeHT TerionpoBoaHocTH, Bt/(M-°C); ¢ —
00beMHast TETUI0EMKOCTh 1ouBHl, JIx/ (M- °C).

I'paHuyHOE ycnoBHE HA MOBEPXHOCTH TIOYBHI COOTBETCTBYET TEILIO-
oOmeHy ¢ atMocgepoit, oObiyHas UK 3PdeKTUBHAs TeMIlepaTypa Ko-
TOpO# M3BecTHA. Ha HiKHel rpaHuULIe paccMaTpHBaeMoil MMOYBEHHOMN
TOJILIY OOBIYHO MPUHUMAETCA MM KaKas-TO IMOCTOSSHHAsI TeMIIepaTy-
pa, WIK 3a0aHHbIA TeMIepaTypHBIA X014 BO BpeMeHU. B neiicTBuTeNns-
HOCTHM CUTYalUs CUJIbHO ocjioxHeHa. [IpuynH 1is 9TOro 4oCTaTouHOo
MHoro. KoadgbuuuesTsl ¢ 1 A He SBISIOTCS NOCTOSHHBIMMU, a 3aBUCST
OT BJIAXXHOCTH MOYBKI ¥ (ha30BOro COCTOSIHMS TTOYBEHHBIX BOJ. [{oKeH
OBIThH YUTEH TEIJIOIHEPreTUYECKMI BKIIA Beinagaomx goxaei. dazo-
Bbl€ TIEPEXONbl B NOYBE MPEPHIBAIOT 32aKOHOMEPHOCTh, OIMCHIBAEMYIO
ypaBHeHUeM (3.16), Tak Kak B 3TOM CJIy4yae TaM, IAe BOAA 3aMEP3aET
WIH JIeJ, TaeT, TEMIEepaTypa OcTaeTcsl mocTogHHoi u pasHoi 0 °C. Cy-
LECTBYIOT Pa3Hble MOAXONB! K NPEOAOJICHUIO HA3BAHHBIX OCJIOXHEHUIHA.

B camoM oO1eM ciiyyae npUxXOIUTCS pacCMaTpUBaTb MHOIOCIIO¥M -
HYIO Cpelly, CBOEIr0 poOJia TOPT «HAIIOJIEOH», COCTOSILIYIO M3 TaJIBIX U
Mep3JbIX Npociaoek. I paHuIel pa3nena (a3 B 3aBUCHMOCTH OT TEILIO-
BOTO peXMMa Cpebl MOTYT IepeMelliaThCsi, BpeMeHaMy CIIMBAsSICh OIPYT
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¢ IPYrOM, YTO CBHIETEJLCTBYET 00 MCYE3HOBEHMM TOTO WIM WHOTO
[IPOTAsBLLErO WM IPOMEpP3ILEero cios. YUcmao rpaHuLl MOXeT U YBeNH-
4UTBCA, YTO OTBEYAET BO3HUKHOBEHMIO HOBBIX ipocaoek. Takas cuty-
alMs OMUCHIBAETCA CUCTEMOM YPaBHEHUH TEIUIONIPOBOJHOCTH, KOJIM-
4yeCTBO KOTOPBIX He MOCTOsiHHO. CHUCTeMa JOKHA ObITh JOTOJIHEHA
ycIoBUEM (ha3oBhIX MEPEXONOB Ha rpaHuIiax mpocioek (yciaosue Cre-
(ana).

B03MOXHO HECKOJIBKO MHOE MaTeMaTH4ecKoe OINMCAHUE NAHHOMH
3amayn. Pa3Huna 3axiovaeTcd JUILb B TOM, YTO €CJIM B IIEPBOM CJiyyae
MepeMEHHBIA NMPOCTPAHCTBEHHBIA LIAT OMPEAESIET PACCTOSHUE MEX-
Ay NepeOMHBIMU TOYKAMH NPODUAsl TEMIIEPATYPRI, TO BO BTOPOM —
3TOT LUAT SBJISETCSI MOCTOSSHHBIM UHTEPBAJIOM OCPEIHEHMSI U BMECTO
HEMPEPHIBHONW KPUBON MMEET MECTO CTyMeHyYyaTas rMcTorpaMma pac-
npefeaeHns TeMIepaTyphsl MOYBEI NO TyOUHe.

Kak u Bce pu3MyecKue XapakTepUCTUKU BBIUIETEHHBIX CIOEB I10-
YBBI, TEMIIEPATYpa IPUHUMAETCS MOCTOSIHHOM B NpEIesiax cjlod ¥ CKay-
KOOOpa3HO U3MEHSETCS Ha TPaHUIIAX CA0EB. B 3TOM ciryyae AuHaMuKa
TEIUIOBOM SHEPTMU OIKCBIBAETCS CUCTeMOl nuddepeHIUANBHbIX YPaB-
HEHUH TUIa

dU;[dt =&; 1;(8;.1 —6;) =&, ;.1(8; — 6,41),

roe U, — KOMMYeCTBO TEIUIOBOW 3HEPIrUM, CoOAepXKalleicsa B i-M Cloe
[IOYBBI HA eOUHUYHOM rurowanu, JIx/Mm2.

KoabhopummeHTt TeruioodbMeHa Mexny ABYMSI CJIOSMH HOYBBI, Bt/
(M2-°C), cBg3aH ¢ uX Ko3hduIMeHTaMy TEIUIONPOBOXHOCTUA U OIpE-
JeNsIeTCsl COOTHOLIEHUEM

€12 = 2/(AZ, [Ny + AZ, [)),

rae AZ — TOJIIMHA BBIIEIESHHOIO CJIOS MOYBBI, M.

O6uras KapTHHA JUHAMUKH TeIUTa ¥ X0JIoAa B mouBe (OOBIYHO MPH-
XOOUTCS PacCMaTpUBATh IOYBEHHBIE CJIOM BMECTe CO CHEXHBIM I1O-
KPOBOM) M3JIOXEHA HUXE.

B MOpO3HBIit IIEPUOA NTOCIE CHIDKEHUSA TEMITEPATYPhl BEPXHETO CI0SA
oyBki J0 0 °C X010 NPOAOIXKAET MOCTYNATh B HETO, HE U3MEHAS €ro
TEeMIIEPATYPY IO TeX IOp, MOKa He OymeT KOMIICHCUPOBAaHO BEHIAEE-
HME TEeIUIOBOI SHEPTHUH, YUCIEHHO PaBHOM YAENbHOU TEIIOTE 3aMep-
3aHUSA BOABI, HAXOASIICHCS B CJIOE, IIOCJE 4ero BO3AEHCTBUE XONOAA
BHOBB COIPOBOX/IAETCS NOHUXKEHNEM TEMIIEPATYPhl TIOYBHI.

BecHoit motok Temia u3 atMocepsl B BEpXHUIA ITOYBEHHBIN CI0H
He MOCTYIIAET, TaK KaK MOJHOCTHIO PACXOAYETCS B CHEXXHOM TOJILE HA
cHeroTasgsHue. OJHAKO NPU 5TOM MOXET IepeAaBaThCs U3 ITOYBHI YacTh
3aIMaceHHOTO 3a 3UMY XOJIOla B CHEXHBIH MOKPOB.

ITocne cxoma cHera ¥ MOBBHIUMEHUS TeMHepaTypsl nmo4uBsl 10 0°C
TEIUIO MPOIOJIKAET MOCTYIAaTh B BEPXHUM CJIOU ITOYBBI, HE HU3MEHSIS
€ro TeMITepaTypy A0 TEX IOp, MOKa He OyaeT U3pacXoJoBaHa SHEPIUS,
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HeoOXoouMas JJIsk TassHMS JibAa, COAEPKALIErocsa B 3TOM CJIO€, TIOCIIe
yero NPUXOJ TeIljia COMPOBOXAAETCS NaIbHENLIVM [TOBLILIEHUEM TEM -
nepaTypbl. AHATOrMYHO A0 0OCTOUT C MOCTYIUICHUEM TellIa U U3Me-
HEHMEM TeMIlepaTyphbl HMXEIEXKALIUX MOYBEHHBIX CIO€EB.

3.4.2. ]InnamMuka MOYBEHHBIX BOJI

JIMHaMuKa Bjaru B NOYBE M PEeroyiMTe Kaxk BO BpeMs IOCTYIUIEHHS
BOJIbI, TAK U B MEPUOL €€ PACXOA0BaHUS — OIHA U3 BAXHEHUINX I1pO-
OneM noyBeHHOM ruaposioruu. Ilpu pemeHuy 3ana4y OLEHKHA ONHO-
MEpPHOTO BEPTUKAJIBHOTO MepeMeleHus IOYBEHHBIX BOJ CTAI0 00ObIY-
HBIM OOpalIeHHUE K OYEHb IMOIMYJISPHOMY TaK Ha3bIBAEMOMY YpaBHE-
HMIO BJIATONIPOBOIHOCTU WK Au(pPy3un MOYBEHHOH BJIaru:

ow _ 9 (Daw]+81(

o oz %z ) oz’

rie w — 00beMHas BIAXHOCTh MOYBHI; K — KO3 OUUUEHT BIaronpo-
BOMHOCTU, MM/MUH; t — BpeMsl, MuH; D — xoadduuveHTt nuddysnu
MOYBEHHOM BJaru, MmM2/ MUH.

OnHako ri1aBHOE, MUp ypaBHeHUsT AUDGY3UH U NpUpona npedbi-
BaHMs BOIBI B ITOYBE UMEIOT MeXIy coOOM Mayio OOLIero.

Bonee nmoapobHo aTa npobiema o6cyxaeHa HUXe B roapasa. 7.4,
MOCBSIILIEHHOM MaTeMaTU4YeCKOMY MOEIMPOBAHHUIO B THIPOJOLHH.
Oka3zajoch, yto ypaBHeHue (3.17) npoTUBOPEUYUT MHOTUM SMITUPH-
yecKUM (hakTaM M, TeM CaMBbIM, MOXET TPaKTOBAaThCH KAaK Heamek-
BAaTHOE TPUPOJE IMHAMUKM MOYBEHHBIX Boa. TakuM obpa3om, ypaB-
HeHue nuddy3nn MNOYBEHHOMN Bjiard HEM30€XXHO J0JIXHO Hac Oecro-
KOUTb.

JlaHHBII MpUMep SABIAETCSA MOKA3aTeNbHBIM C TOYKH 3pEHUS YHUCTO
BHEIIHETO CXOICTBA TAKUX NMPUHIUMIUANBHO Pa3IMYHBIX (PU3MYECKUX
ABJIEHUH, KaK TEIUIONPOBOAHOCTE U AU(GY3UA XUMHUUECKUX BELIECTB
B BOAE M IIOYBE, C OJHOM CTOPOHBI, U «IU(y3usi» MOYBEHHOM BiIa-
TY, C APYroi, HO MO CYTH Jejla UMEILIMX COBEPIUCHHO Pa3INYHYIO
NIpYpOLYy.

He o6panias BHMMaHKA Ha JOCTOUHCTBA M HEAOCTATKM YPABHEHUS
Auddy3un BIard, Ha HEro MOXHO NTOCMOTPETh U C APYTOil CTOPOHBI.

MHorue pacuyetHbie 3¢ deKThl TUIIA OBICTPOro U3MEHEHHS IIPOLEC-
ca BIAronpoBOJIHOCTH IpPH MapajIeNbHOM CTPEMMTEIBHOM HM3MEHEe-
Huy KoadouumenToB D u K 3aBepllialoTCs 33 CYUTAHHBIE MUHYTHI, a
TUIPOJIOTUYECKM BaXKHBI UTOT — M3MEHEHUE 3aracoB BOIbI B IIO-
YBEHHBIX CJI0SIX, TOYBEHHBIN CTOK U MUTAHUE MOA3EMHBIX BOJ — OOBIY-
HO OLICHMBAETCS 32 CYTKM WIH JIONM CyTOK. U yke He MMeeT 3HayeHus,
Kakue KonebaHus mpouecca HUCXOASILETO ABMXEHUS BOIABI CBSI3aHBI
C MoralleHUeM KanWUISAPHBIX U COPOLIMOHHBIX CHJI, OTOOpaKaeMbIX
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ko3 duimenToM D, M 32 KaKoe BpPeMsi, KOTOPOE BO BCeX CIIydasix Co-
CTaBjIsIeT OTHOCUTEILHO MAaJTYIO IOJIO JII00Oro PeaNbHOro pacyeTHOro
HHTepBaja BpeMeHH. Bo3HUKAeT CUTyauus, KOrAa IiaTa 3a He OYEHb-
TO sicCHble cBoicTBa ypaBHeHHUs (3.17) okasbIBaeTCsl Ype3BbIYANHO
BbICOKO#. Obecnieuenune nudopmauueit o D(w)- u K(w)-QyHKLMSX 9B-
JIleTCs CaMoil CJIOKHOM M routH Oe3HanexXHo#l 3amayeil cpenu Bcex
ruapodusnyeckux rnokasareseit. [103TOMy LIHPOKO pacpOCTpaHMIC
crmoco6 BeIpaXeHUs 3TNX QPYHKLUMNA yepe3 OOBIYHbIE [TOYBEHHO-THAPO-
JIOTMYECKUE «KOHCTAHTBI». T€M CaMbIM KPYT 3aMKHYJICS M BO3HUKAET
BOIIPOC — HEJNb35A JIM OCBOOOMUTHCS OT MAarM4yeckKoro BO3HeHCTBHS
ypaBHEeHUS 1M Py3uH NOYBEHHO BJIaru ¥ pemars 3ajJagy, Mojb3ysich
OOBIYHBIMH BOXHO-0aJJAHCOBBIMU COOTHOLUEHUSMHU U HA3BaAHHBIMU
«KOHCTaHTaMM»? Cxema, KOTOPYIO IIpY 3TOM CJIEAYET [TIOCTOSIHHO UMETh
B BHIY, OYE€Hb IPOCTa U U3JIOXEHA HUXE.

BomooTnaya U3 KaxXaoro NOYBEHHOTO CII0ST OTCYTCTBYET JI0 TeX Iop,
[IOKA ero BJarocojepXaHue HE CTAHET COOTBETCTBOBATH MaKCUMaJlb-
HOI1 BoAOyAepXHUBaloleil crnocobHocTH. Kak TONMbKO 3TOT ypoBeHb A0~
CTUTHYT, BCH HOMNOJHUTEIbHASI BOJA MOMHOCTHIO MOKHAAET MOYBEH-
HbIi cioit. Ecay Hu3Kast ”HOWIBTPAIIMOHHAS CIOCOOHOCTD (KO3 hu-
LMEeHT GUWILTPALIMU) XOTsS OBl OMHOIO M3 IMMOYBEHHBIX CIIOEB HAJIOXUT
orpaHMyYeHHe Ha CBOOOZHOE IIPOCAYUBAHUE BOIBI, TO (DOPMUPYETCSH
[TOYBEHHBIH CTOK. B 4aCTHOCTH, 3TO IMPOUCXOIUT IIPHU HErJIyOOKOM pac-
MOJIOXEHUM a0CONIOTHOIO WX OTHOCUTEBLHOIO BOAOYIIOPOB HIIH IIPO-~
TaWBaHUU MPOMEP3IIEi CUEMEHTUPOBAHHOM JIBIOM MOYBEL. BepTHKaib-
HBII ITOTOK MOYBEHHBIX BOJ, TTOKUAAIOMIMNN TOYBEHHYIO TOJHIY, UAET
Ha HOMHOJIHEHUE TPYHTOBBIX BOI.

3.4.3. Ucnapenne

HcmapeHne — OAMH M3 BAXHEWMIIMX IMPOLECCOB HA3EMHOM 4acTH
TMIpoJIOrHyeckoro nuiia. OHo, Hapsay ¢ BBIMAAEHUEM OCAaIKOB, B
KOHEYHOM CUETE ONpelessieT KIMMaTHUYeCKUue yCaoBUst GopMHUpoBa-
HUA cTOKa. B 0CHOBE MOHMMAHUS PO UCIIAPEHHUS JIEXHUT YpaBHEHHE
BOAHOro OajlaHca, 3JEMEHTHI KOTOPOro — OCAaAKH, CTOK M Hchape-
HHE — OCpeJHeHbl 32 MHOTOJIETHUI MEepUOA:

X=Y+Z (3.18)

CaMbIM MapaJ0KCaIbHBIM B MIPAKTHKE IIPUMEHEHHS 3TOTrO YpaBHe-
HHUS SBJIAETCS TO, YTO QYHKUHMS (CTOK), 3aBUCALLAS OT apryMEHTOB
(ocagKu U UcapeHue), — eAUHCTBEHHbINA 2/1eMeHT ypaBHeHU (3.18),
omnpeneNnsieMbIil ¢ MpUeMIeMOi TOYHOCThI0. OLIMOKH B OLEHKE OCall-
KOoB (a 3TO HempocTas NMpobiemMa) HeMEICHHO TpeOyIoT KOMIIEHCa-
UMY ¥ B OLEHKE UCIMAPEHUS.

ITockonpKy 3aTpaThl Tella Ha UCHapeHWe — (PU3NYECKH BIIOJHE
omnpeneneHHas BeaquunHa (Ui npespaiienust 1 M3 Boasl B map HeoO-
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XOAMMO 3aTpaTuTb 248 - 107 JIX TenaoBo# 3Heprum), ypaBHEHUE Ter-
JIOBOro GajaHca TaKXKe MOXeET OBITh UCMOJAB30BAHO IS BHIMUCIEHUSA
ucnapedus. OQHaKoC U 30eCh TAUTCA JOCAAHAs HEONPEAEIEHHOCTh, TaK
KaK BCE OWIUOKM 2JIEMEHTOB 3TOrO ypaBHEHUS HEMELIEHHO CKa3blBa-
I0TCS. HAa OLIEHKE MCHapeHMs. DTO TaK Ha3blBaeMblil «3@gexm ocma-
MO4H020 YaeHa» YPAaBHEHUs IIOGOro 3aKOHa COXPaHEHHMUSI.

B 00/10MOYHBIX OTIIOXKECHHUAX, HAIIPUMED B OCBIIISIX, UCIIAPEHUE BOJBI
NIPOMCXOIUT B MECTax ee CKoIuieHus. B nousax Bola nepeaBUraeIcs B
OCHOBHOM B KHAKOM BUIE K Ucnapsiolleil nosepxHoctd. Mcnapenue
IIPOMCXOIHUT B BEPXHEM CJIO€ IOYBbI, KOTOPBIH B pe3yJibTare OXJ1aKaa-
ercss. KopHeBasi cucTeMa pacTUTEIbHOTO ITIOKPOBA, MPOHMU3BIBAIOLIAS
MOYBEHHYIO TOJIY, BCachlBaeT Biary, pacxomys 6onee 90 % ee Ha
TpaHcnupauuio. [loTepu Temia Ha MOCIEAHIO MPOUCXONAT Ha IIOBEpX-
HOCTH JIUCTBHI U B TPABax.

HcnapeHne ¢ NmoBepXHOCTH MOYBEHHO-PACTUTENBHOIO NOKPOBa
PaBHO CyMMe TIOTePh BOAB! BO BCeX C10sAX MOYBbL. C POCTOM MHTEHCHB-
HOCTH U MPOOOJKUTENLHOCTH UCITaPEHUA [TOBBILIAETCS BKJIAM Bee 60-
Jiee HU3KOPACIIOJIOXKEHHBIX TOYBEHHBIX TOPU30HTOB. [locnenHue BKito-
YaloTCsl B MPOLECC UCMAapeHMs] JTUIIb TOrAa, KOTAAa XOTA Obl HEMHOIO
MOJICOXHYT BEpXHHE CJIOM MOUBKL. J1j1s1 KAXI0To TUIIA U COCTOSTHUS TTOYBBI
WIM PEerojIuTa CyLeCTBYeT yObIBaollas Mo riyOHMHE IOCTeJ0BaTENb-
HOCTh BKJIAZIOB KaX/JOT'O CJIOSI ITOYBBI B 001llee UCTIapEHUE TIPU MPOYHMX
PaBHBIX YCIOBMSIX.

HcnapeHue IMMUTUPYETCS CTEIIEHBIO YBIAXHEHHUs IIOYBBL. Xapak-
Tep 3aBUCUMOCTH MHTEHCUBHOCTU UCTIADEHHS OT BJIAXHOCTH IOYBEI B
MEPUOJ €€ MPOCHIXaHUsI IIPH OTCYTCTBUU OCAIKOB YaCTO IPUHHUMAETCS
JIMHEHHBIM:

dhjdt = —e = —kegh/h,,, (3.19)

rAe h — cloil MOYBEHHOM BJIard B JAHHOM sIpyCe ITOYBBI;  — BpeMs;
€ ¥ ¢y — UHTEHCUBHOCTU MCIIAPEHUs U UCTIApSIeMOCTH; k — JIOJIS BKJIaga
JaHHOTO MOYBEHHOTO Apyca B UCHIAPEHME (3aBUCUT OT THUIA M COCTOS-
HUSI TIOYBBI M INIYOMHBI PACTIPOCTPAHEHMSI KOPHEBOM CHCTEMBI pacTe-
HUN); A — MaKCUMAIbHAS BONOYAEPXUBAIOIAS CIIOCOOHOCTD 10-
YBBI, T.€. MUHUMAJIbHOE KOJIMYECTBO BJIATH, IPH KOTOPOM B IIPOLIECCE
UCIapPEHUS MOJHOCTBIO PeaTU3YIOTCS NMOTEHIIMATHHBIE BO3MOXHOCTH
HCIIapPSIEMOCTH.
UnrterpupoBanne ypaBHeHus (3.19) npuBomur K BUmy

E = hy[1 - exp(-KEy /h,,,)],

rne £u Ey — ciou ucrnapeHus: U UCTIIapseMOCT# 32 JaHHBI MHTepBas
BpeMeHHU; A, — HadaJbHOEe 3HAYEeHHME KOJIMYECTBA BJIard B IIOYBE.
BaxXHBIM BOIPOCOM OLIEHKHM MCHApEeHUs SIBJISIETCS OIpeaeIeHUe
MCTIapsSieMOCTH (MaKCHMAJBHO BO3MOXHOTO HCIAPEHMS NPU JAHHBIX
METEOPONIOTHUECKUX YCIOBHUSAX M MPU OTCYTCTBUM OTpaHMUYCHUI 1O-
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4BEHHBIX BJIaro3anacoB). B nepBom npubmmxeHuu £y nponopLuoHaib-
Ha Ae(ULMTY BIAXHOCTU BO3AYyXa 3a PACYETHBII MIEPHOL BPEMEHH A L

E, = kdAt/cos .,

re o, — YroJj HakJIOHa TUTOLIAanKU, rpal.; k — KodpGUIHEeHT ucnapsi-
eMOCTH, 3HaYeHMUE KOTOpPOro kosebsercs o6biyHo B mpenenax (0,3—
0,6)10-8 M/(M6ap - ¢) B 3aBUCUMOCTH OT THIA UCIAPAIOIIEN MOBEPX-~
HOCTH. [In CHEXXHOro mMOKpPOBa, BOABI, TOJIOM MOYBbI, CKAJIbHO-OCBIIT-
HOTO KOMIUIEKCA BeJTMUMHA kK MOXKET CUMTAThCA MOCTOSHHOM. s ro-
BEPXHOCTEH C pPAaCTUTEIBHBIM IOKPOBOM OH MOXET HMMETh FOHOBOIM
XOI, OTBEYAIOUIUIT OMONIOIMUECKON AUHAMHUKE 3TOr0 NMOKPOBA. 3[ECh
MOXKET OBITb IIPUMEHEHa TpaneuenalbHasg Wi CUHYCOUAalbHas «be-
HOJIOTMYECKAasT» aIrpOKCUMAaLIHSI.

Ucnapenne ¢ cyuis WiM IMOBEPXHOCTH peyHOro GacceifHa OObIYHO
Ha3bIBAIOT CyMMapHbIM. 11ox cymmapHbim ucnapenuem moHUMAIOT ocpe-
JHEHHOE MCMapeHHe, B3BEUIEHHOE M0 BCEM KOMIIOHEHTaM JaHaiagd-
Ta — TOBEPXHOCTH TMOYBHI M PETOJIUTA, BOABI, JIbIa, CHEXHOIO IIO-
KpOBa, PACTUTENHHOTO MOKPOBA (TPAaHCHHUPALMA M HCIApPEHHE U3 eM-
KOCTHU TepexBaTa).

3.4.4. OcobeHHOCTH NHHAMHKH BOJBI B MOYBE
NP4 HerJy0OKOM 3ajieraHHd YPOBHS FPYHTOBBIX BOJ

IIpu 61M3KOM K NTOBEPXHOCTH 3eMJIM 3aJIETaHUK YPOBHS IPYHTOBBIX
BOJl BEPTHKAJIBHBINA IIOYBEHHBIN pa3pe3 MOXHO IMOAPA3IAECIUTh HA TPU
YaCTH:

¢ HIDKHIOIO, 3aTOIVIEHHYIO TPYHTOBOM BOIOW (HACBIILIEHHYIO 30HY);

e 30HY KanWUISPHOIl KaMBbl;

* PACMOJIOXEHHYIO Bblllie KaMWINSAPHON KaliMBI.

K BepxHeit 30He OTHOCUTCS BCE TO, YTO OBUIO CKAa3aHO O IOYBEH-
HOM rnipodusie npu IyO0KOM 3ajieraHUH YPOBHS IPYHTOBBIX BOA. Birax-
HOCTb IIOYBHI 31€Ch KOJ€OJETCS OT YpOBHS, COOTBETCTBYIOILETO He-
TOABUXHOM Biare, 10 MaKCUMaJIbHOM BOLOYAEPXKUBAIOUIENH CrIOCOO-
HocTtu. Ilpu TpaH3UTHOH (PUILTpalUMM BOABI B TEHEHHE KOPOTKOTO
BPEMEHM BJIaXHOCTb MOXET MpEeBbIIIATh MAKCUMAIbHYIO BOAOYIEp-
Xusamouyoo cnocobnocts (MBC).

HacrlilieHHass 30Ha MMEET MepeMeHHYI0 BEPXHIOI IpaHUly (ypo-
BEHb IPYHTOBBIX BOM). BIaXHOCTh IOYBHI COOTBETCTBYET MOJIHOM Baro-
eMkocTd (nmopucroctd). Bonpoc o HamMuuM 3allieMJIEHHOTO BO3MyXa,
YTO NMPUBOAMT K PA3IUYHIO BEJIUYHUH ITOPUCTOCTH U ITOJHOI RjIaroem-
KOCTH, B JAHHOM KOHTEKCTe He paccMaTrpuBaeTcs. IIpu ero BrIpaxeH-
HOM ITOCTOSTHHOM HAJIMYMH OH MOXET ObITh IPUILTIOCOBAH IT0 00BEMY K
HEMOABKHOM BJIare M BMECTE C HEM COCTABJISATh HEUTO LIeJioe C IOo-
YBEHHBIM BeleCTBOM. [ pyHTOBasi BOJa B IIpe/ieiaX MOYBEHHOTO IPOdH-
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Jis OOBLIYHO TIOCTYNAET B JIOKAJIbHYIO MOYBEHHYIO IPEHAXHYIO CETh, KO-
Topast Bceraa 6oJjiee UM MeHee pa3BUTa B YCJIOBUAX PErYJIAPHOTIO MepU-
OJXYECKOro CyNIeCTBOBAHMS TAKOIO NOYBEHHO-TPYHTOBOIO CTOKA.

30Ha KalnuuUIIpHO# KaiiMbl B CHJTY CBOSH crieun(pUKU NpeacTaBis-
eT 0COOBIi uHTEpeC U TpeOyeT BBeJeHMS CIIELUaIbHOIO IOHATUS IO~
YBEHHO TMIPOTIOTUH — KaNWUIApHO# BraroeMKocTH. [locnenHsisi, He
ABJISISACH TOYBEHHO-TUAPOJIOTHYECKOU KOHCTaHTOMH, NpeACTaBasieT Co-
G0oi1 HeKy10 (PYHKIIMIO, USMEHSIOLLYIOCH OT ITOJHON BIarOeMKOCTH Ha
ypoBHe rpyHTOBBIX BoA 0 MBC Ha BepxHei rpaHulie 30Hb B 3aBUCH~
MOCTH OT IJIyOUHBI, UCUYMCIAEMOl BHU3 OT IIOBEPXHOCTH ITOYBBI, U
rapaMeTpa, KOTOPHI MOXeT ObITh Ha3BaH «IIPEeAeNbHOM BBHICOTOM Ka-
MUUIIPHOTO MOAHATHS». DTOT MapaMeTp B 3aBUCUMOCTH OT CTPYKTYDPBI
MOYBBI ¥ B MEPBYIO OUEpEAb OT MEXaHUMYECKOIO COCTaBa MOYBLI-Pero-
JIUTA BAapbUPYET MOBOABHO B LUIMPOKOM JIUATNA30He: IIOYTU OT HYJS JUISI
KPYIMHOOOJIOMOYHBIX TPYHTOB, OTMBITBIX OT MEJIKO3eMa, X0 2—3 M [UId
JIECCOBUIHBIX CYTJIMHKOB.

Jis Hauled MaeaTu3upoBaHHON AUCKPETU3UPOBAHHON CHCTEMbI
pacueTtHpix cioeB mouBsl (PCIT) BO3HUKAET HeOOXOAUMOCTh B OTCJIE-
>KMBAaHUHM TMHAMMKH YPOBHS I'PYHTOBBIX BOJ, a TAKXKe B ONpeneIeHUMN
npuHawiexHocTu Kaxaoro PCIT K TOil WM MHOW 30HE.

Beipasum cioit xanwinsipHoi Baaroemkoctv PCII cremyroinum
MHTEPHOISIIMOHHBIM COOTHOILEHUEM:

(hyw)i = L= (L= xR (e 0x)" + (L = x )b (i) 37,

rae L — rnyOuHa 3ajieraHus ypOBHS TDYHTOBBIX BOJ; X; U Ax; — riiyOu-
Ha pacnoyioxenus ueHrpa PCII u Tonuua nocneaHero; A — Karmi-
JISIpHBIN Hanop (NMpenesibHAs BRICOTA KANWIISPHOTO OMHSITUA); Ay —
MaKCHMaJTbHas BOAOYIepKHBamollas cnocodHocTs. ITokaszarens crene-
HM 1= 1 CBUNETEILCTBYET O TMHEHHOCTU (DYHKIIUMA KAITWILISIPDHOM BJia-
FOEMKOCTH.

Hexoropas HenmHeliHOCTh, BpoAe Obl HaOjomaeMas 110 SMITUPH-
YECKUM JIAHHBIM, MPY XeJTAaHUU MOXET ObITh YYTEHA COOTBETCTBYIOLIUM
0A00pOM BEJIMYMHBI #2. ECTh CBUIETENLCTBO, YTO YIOBJIETBOPUTEILHAS
aMIPOKCUMALIMA JUIS HEKOTOPBIX TUIIOB NIOYB JOCTUTAETCH NpU A= 2.

KanunnsipHasi koMreHcanmsi UCTIapuBILUeiCsa BJIarM U3 30HBI Ka-
MWUIAPHOM KaifMBI IPUBOTUT K HEKOTOPOMY MOHUXXEHHIO YPOBHA IPYH-~
TOBBIX BOJI, YEMY TaKXe CIIOCODCTBYET UCTEUEHHE BOJABI U3 HACHIILEH-
HOM 30HBI B BUE MOYBEHHO-TPYHTOBOLO CTOKA.

3.4.5. O noa3eMHBIX BOJAX

Bona, mokuaaroiiasi CUCTeMY NOYBEHHBIX 'OPH3OHTOB M BEPXHUX
CJI0€B MOYBOOOpa3youIeil (MaTepUHCKO) TOPHOM MOPOJABI, T.€. 30HY
TIOTEPh BJIATM HA UCMapeHME Y TPAHCTIMPALMIO, IMOCIIEI0BATENLHO IO~
manaer B ABe 00Jiee HU3KO PACIIONOXEHHbIE 30HBL.
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IlepBasi u3 HUX, IO OTHOLIEHHUIO K JIBMXYILEHCS BHU3 BOIE, MOXET
ObITh Ha3BaHA TPAH3UTHONW. OHA MMeEET MOCTOSIHHYIO BJIAXXHOCTb Ha
ypOBHE MaKCHMAaIbHOM BOJIOYAEPXMBAIOLIEH CIIOCOOHOCTH MU (He-
[IOCPEACTBEHHO HAJl 3€pKaJIOM I'PYHTOBEIX BOX) KanM/UISIPHOM BJIaro-
eMKOCTHU. [IpyruMu cioBamu, BoAa B Mpefesiax 3TOi 30HBI NPOTeKaeT
BHU3 0€3 BCAKUX MOTEPbD.

Bropast — 5To 30Ha MoA3eMHBIX BOI, B Mpeaeiax KOTOPhIX BCE IO-
PUCTbIE M TPELIMHOBAThIE MOPOAbI HACBILIEHBI BOAONW. [ 1aBHbIE HHTE~
pecyolIre Hac CBOMCTBA FOPHEBIX [TOPOJ AAHHOU 30HBI — MOPUCTOCTh
¥ IPOHULIAEMOCTh. DTU CBOMCTBA F€OJIOTH Ml THAPOre0IOrd Ha3bIBalOT
2/1A6HBIMU KOHMPOAUPYIOWUMU HAKMOPaMU.

Tlo GonpuIOMYy CYeTy CYIIECTBYIOT JIMLIb CHJIbHO MISATU3UPOBAH-
HbI€ MPEACTABJICHUSI O HEKUX TOA3EMHBIX BOAJOHOCHBIX TOPU30HTAX,
(punbTpauMs BOAHI B IIpeiesiaX KOTOPhIX ONMUCHIBAETCS LIUPOKO U3BE-
CTHBIM «3aKOHOM» Jlapcu:

f=ki,
rie k£ — ko3dduuueHT QuasTpanuy; { — 6e3pasMepHbId rHIpaBIH-
YEeCKMM YKIIOH WIM HATlOp BOIBI.

C yBeuM4YeHUEeM pa3MepoB MOp, 0COOEHHO B KapCTOBBIX paioOHax,
JIMHEWHOCTh «3aKOHa» Jlapcm, a cieaoBaTelbHO, M IIpeliionaraemasi
JIAMHUHAPHOCTh TeYEHHS BOIAbI B BONOIIPOHULIAEMBIX TOPH30HTaX, yTpa-
uuBawTca. Ha cMeHy UM B ipenesnie NpuxomsaT TypOyJIeHTHOCTD M KBaJIl-
PaTHYHOCTD «3aKOHa» (PHILTPALIUM.

B obuiem cirygae Mbl BOCIPUHUMAEM 30HY MOI3EMHBIX BOJI KaK MUD
BOZONPOHMIIAEMBIX M BOJOYHOPHBIX CJIO€B FOPHBIX ITOPOJ, OCIOXHEH-
HBIX HAJIMYMEM PA3HOIO pOJa TPEIUYH, IYCTOT, KAPCTOBBIX MOJIOCTEI,
BONOIPOIAILIUX KaHanoB. OObeKTHBHOM HH(OPMALIUK O CBOMCTBAX rop-
HBIX ITOPOZ ¥ MOPGOMETPHUYECKUX [TOKA3aTeNsIX MMOA3EMHONA THIPABIIM-
4eCKOW CUCTEMBI MPAKTUYECKU HE CYIIECTBYET, [I0OTOMY, B MPUHIIHU-
e, IPUXOAUTCS OMUPATHCS Ha CaMble OOILME, MOYTH YMO3PUTEIbHBIE
MpeNCTaBAeHUA O MOA3EMHOM NMUTAHWU PeK, OCOOEHHO, KOTIA peyb
UJIET O YMCJIE ¥ pa3Mepax BOAOHOCHBIX TOPU30HTOB Pa3IMYHBIX IIO TITy-
OKHe pacroioXeHUs IPYCOB, He TOBOPS yXe 00 MX KOJIMYECTBEHHBIX
XapaKTepHUCTHUKAX.

3.5. CkiionoBasi TpaHcopManus CTOKA

3.5.1. IpoGaema

Cpasy nocjie CBOEro MosiRjieHUsI CBOOOJHAsE BOJA, Te Obl 9TO HH
CIIYYUJIOCh — Ha IOBEPXHOCTH, B MOYBE WM IO 3eMiieil, HAaUMHAET
CBOE MyTELIECTBHE K TUAPOrpaduuecKoi ceTH Mo BO3AEHCTBUEM CHIIBI
Tsxectd. Iyt M yCciioBUSI cTeKaHMs BOABI B npedenax 6acceifHa pa3-
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JIMYHBIL 4 4acTo 3aMbIciaoBaThl. M Hauu npeacraBneHus: o6 3ToM, Kak
HU CTPAHHO, JI0 CHX IOP HE CUCTEMATU3UPOBAHBI U HE YIOPSIOYEHHI.

[TockonbKy peub UAET O TeYEHHH BOIbI, TO CYMTAETCS OYEBUIHBIM,
YTO OHO OMMUCHIBAETCA YPABHEHUAMM IBHXEHUS (COXpAHEHUSI UMITYIIb-
ca) U HEpa3phIBHOCTH (COXPAHEHUS! MACChl). OTO U3BECTHbBIE B TMAPO-
avHaMuke ypasHeHus1 HaBbe—CTOKCa, a TAKXe MX pa3JIMuHbIE ABYX-
Y OHHOMepHbIe MOAM(UKALNHU, MOJYYEHHBIE TP Pa3HbIX YIpouie-
HMAX U IIPELIIONOXeHUsAX, — ypaBHeHUs1 CeH-Benana, nuddysuoH-
HOI U KMHEMAaTHYECKOM BOJIHDBI, a ISl TIOA3eMHBIX NTOTOKOB — byc-
cuHecka. JIeHCTBUTENbHO, TeYeHME BOABI OTBEYAET CYLIHOCTHA ypas-
HEHM ABMXKEHMS, HO B 3TOM NMPOCTOM Habope ypaBHEHMH, KaK 3TO
otMedeHo B DeHHMAHOBCKMX JIEKIUAX MO (U3NKE, CKPbIBaeTCs Or-
poMHOe pasHooOpasue BoamoxHocTeil. M npsimoe onucanue ¢ noMo-
UIBIO 3TUX YPAaBHEHUUI NPUPOMHBIX IPOLECCOB, U B TOM YUCHE CTOKA,
K yIa4YHBIM pe3yjIbTaTaM He npuBoawrto. bonee Toro, paccMmarpuBae-
Mble TUddepeHINANTbHEIE YpABHEHWS HCITOIb3YIOTCS HE B KAyecTBe
anmnapara, Io3BOJSIOIIEro OMUCaTh UCTUHHYIO CYTh IIpoliecca, a TOJb-
KO KaK MaTeMaTH4YECKOE BhIPAKEHUE APYTOro UACATUIMPOBAHHOTO NPO-
11ecca, 4YacTo TOJIbKO BeChMa OTIAJICHHO HalIOMWHAIOILIETO IPUPOAHOE
SIBJICHUE, UHTEPECYIOllee HAacC.

T'uaponnHaMyKa CKJIOHOBOIO CTOKa M HEPYCJIOBBIX IIOTOKOB €lle
HUKEM He paspabaTeiBajiach, 00jiee TOro, mokKa Aaxe OTCYTCTBYIOT
cepbe3HbIe IMITUPUYECKUE MPEATIOCHUTKH Wit 3Toro. Haium npencras-
JICHUST O XapakKTepe IBMXXEHMS TajbIX W JNOXAEBBIX BOJ B IIpeaesax
peyHbIX 6acCeHOB JOCTAaTOYHO HAUBHbBI U HOCSIT YMO3PUTENbHEIH Xa-
pakTep. Ha mepsbIii B3rsia, Ka3aroch Obl, 8 MHOTHE UMEHHO TakK U
MOJArapT, YTO HpobjeMa MOYTH JUKBUIMPOBAHA, €CJIM 3aIlMCaHbI
cooTBeTCTBYIOILME TU(depeHIUaNTbHbIE YPDABHEHHUS M IO pYKOI UMe-
€TCSI KOMITHIOTED U MPUEMIIEMBIH CIIOCO0 YMCIIEHHBIX PEeIIeHUH 3aITi-
CaHHBIX ypaBHeHMil. Ho HackonbKO MO-pasHOMY BCE 3TO MOXET OBITh
caenano!

CaM mponecc CTeKaHus BOABI 110 €CTECTBEHHOMY CKJIOHY IIpel-
CTaBJISIETCS JAJIEKO He TI0X0XMM Ha IUIaBHOE ABMXEHUE CIUIOLIHOTO K
HENPEepBIBHOTO ClI0s1. YTO Xe KacaeTcsi caMOoro Te4eHHMs!, TO OHO OCy-
LIECTBNSIETCSl B YCJIOBMSIX HEMPECTAHHOTO pa3BETBIECHHUS M CIMSIHUM,
CKJIOHOBBIX MUKPOIIOTOKOB U CTpYH, IIPOKIIaABIBAIOIINX cebe Jjopory
10 MOBEPXHOCTH MOYBHI M MO BHYTPUIIOUBEHHBIM KaHANaM, B OCHITISIX
U KypyMmax, 10 KaMHSIM M TUIACTUHAM JibJa, IO JIMCThIM M CTeONIM,
N0 CTBOJIAM JEPEBbLEB, MO KPHIIIAM AOMOB, IUIOIANAM, a3pOIpoMaM,
poporaM u Tpotyapam. HenpepbiBHBIE IEPEXOAB MEXAY ITOBEPXHOCT-
HOH U IPYHTOBOU dopMaMyl CTEKAHUS, MEXTY TYpPOYJIEHTHHIM K Jia-
MUHApPHBIM TEYEHUAMHU, MEXIY CIIOKOMHBIM M OYpHBIM pexxuMmamu. MH-
Tep@epeHLUs MOBEPXHOCTHAIX BOJIH, 3POAUPYIOUIAs HeATENbHOCTh MUK~
pPOMOTOKOB, HOMOApAMPOBKA JOXAEBHIMU KAIUIIMH, BETEP HAKIAAbI-
BalOT Ha 3Ty KapTUHY JONOIHUTEIbHBIN OTIIEYaTOK. A IIIEPOXOBATOCTH?
3HaKOMast U3 KypCOB PEYHO! MIPaBIMKMA ¥ HOPMUPOBaHHAs B Tab-
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JIMLIAX, HA CKJIOHAX OHA BBICTYNAET VXK€ B HOBOM POJM — B KayecTBE
3JIEMEHTOB MUKpOTOMNorpacuu CKJIOHA, ONpPENeisisl U3IOMBI 60pO3a U
«TISICKY» JIOKAIbHBIX YKJIIOHOB. 3IEILIHSS Xe 1IEPOXOBATOCTh — Ka-
MEILKH, TIECUYMHKH, CTEOIM TPaBbl — M3MEPSIETCS YK€ MUIUIUMETpa-
MH, HO U DJIyOMHBI CTEKAIOIIMX MUKPOIIOTOKOB Y4acTO C HEH cou3Me-
PYIMBL.

Iloucrune, Ajis 3TOM CKIOHOBOM TOMYEH OOJNBLIMX U MAJBIX MOP-
UMA BOOBI TPYAHO CHOPMYIUPOBATh MATEMATUYECKUE PAMKU.

KakoBa anpTepHaTHBa onmucaHHOMY nonaxony? KoHuenuus croko-
BBIX 3JIEMEHTOB.

3.5.2. KoHuemius CTOKOBLIX 3JICMEHTOB

Peunoit 6acceifH nmpeacTapaseT OO0 CUCTEMY 3JIeMEHTAPHBIX BO-
JI0COOpPOB — MOBEPXHOCTHEIX M MOA3EMHBIX PA3JIMYHBIX ApycoB. I'ua-
porpadmnyeckast ceTh, BPe3asiCh B TOJNIIU T'OPHBIX ITOPOI, APEHUPYET
[1OJI3€MHEIE BOJbI, MPHYPOYEHHBIE K 3JIEMEHTAPHBIM OA3EMHBIM BO-
nmocbopam. CucteMe pycesl pasjiuyHOro MOpPSAKa COOTBETCTBYET CH-
CcTeMa 3JIEMEHTapHbBIX MOA3EMHBIX BOAOCOOPOB Pa3MUYHBIX SIPYCOB.
COOTHOUICHUS TTOPSIKOB BOIOTOKOB U OPEHUPYEMBIX UMM MOA3EM-
HBIX BOXOCOOPOB MOTYT OBITh CAMBIMU Pa3TUYHBIMH M 3aBUCIT OT
ruaporpaduyeCKux, THAPOICOJOTUYECKUMX M IeOJIOTMYECKUX CTPYK-
TYP KOHKPETHBIX 6acCeHHOB.

Tonorpadus MOBEPXHOCTH PEYHOro GacceifHa YCIOBHO MOXET OBITh
MIPEACTABIEHA CUCTEMOI MTOBEPXHOCTEHM, «CKIEEHHBIX» JpPYT C APYrOM
BIOJIb OpOrpaUyeCKuX JUHUIM, B Ka4eCTBe KOTOPHIX BBICTYIIAIOT PyC-
JIOBasi CeTh U CUCTEMA BOAOPA3AeoB. B pe3ynbraTte UMeeM CBOEro pona
CKYJIBIITYPHYIO MO3aHKYy, CJIOXEHHYIO U3 HAKJIOHHBIX IIOBEPXHOCTEH,
KaXnast U3 KOTOPBIX SIBISIETCS 3JIEMEHTAPHBIM CKJIOHOM. [IBa aneMen-
TapHBIX CKJIOHA, Pa3JeJICHHbIC OAHUM HEPAa3BETBICHHBIM BOJOTOKOM,
COCTABIAIOT 3JIEMEHTaPHBIN BOIOCOOD.

IToazeMHbIe 3eMEeHTapHbIE BOAOCOOPH! 10 CPABHEHUIO C IMOBEPX-
HOCTHBIMH OOBIYHO CBSI3aHBI C PYCJIOBOM CEThIO 0OJiEe BHICOKOTO IMO-
psanka. B npenenax moBepXHOCTHOTO JIEMEHTAPHOIO CKJIOHA CTeKAHUE
BOABI OCYHIECTBJISIETCS MO HEPYCIOBON MUKPOPYYEHKOBON CeTH, a B
npenenax MnoA3eMHOI0 — IT0 COOTBETCTBYIOLIEN MON3EMHON IpeHaX-
HO# cucreme.

DJleMeHTapHble CKJIOHBI M BOJOCOOPBI B CBOIO OYEPEIb COCTOST U3
CHCTEMEBI CTOKOBBIX 3jieMeHTOB. [1ox mocaeHUMU IOHUMAIOTCSI Orpa-
HUYEHHBIE MUKDPOBOIOpAa3ieiaMM YYaCTKHM IIOBEPXHOCTHBIX U TOMI-
3eMHBIX 2JIEMEHTapHBIX CKJIOHOB 1 BOJOCOOPOB, 00palieHHbIe CBOeH
OTKPBITON YacCThI0O K CKJIOHOBOH HEPYCJIOBOW WY MOA3EMHOU lIpe-
HaxXHO# ceTu. CTOKOBBIE 3JIEMEHTHI SIBASIOTCS HE KaKOU-TO MACAIH -
3aLMe, a JIErKO MOTYT ObITh OTOXIECTBJICHBI C ECTECTBEHHBIMU IPU-
ponHbIMHU 0OpaszoBaHusiMU. Ho Tonbko Ha roBepxHocTy. Ilonsemuebie
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CTOKOBBIE JIEMEHTHI MOTYT OBITh MACHTH(ULIIMPOBAHEI JIMLLB B PE3YIb-
TaTe CreLMaIbHbIX UCCAENOBAHUM.

Korza Mbl BUAMM YYaCTKH 3aTONJIEHHOTO JIeCa B EPUOL «OOJIBILIOH
BOJbI» WJIM TEpeliaruBaeM 4epe3 LIYMHBIC PYYEHKH, HECyllMe MYT- |
Hble BOAbI U3 ONHOW FPOMATHOM JIyXU B OPYTYIO CpPEAM MOJNei U ma-
LIEH, WIK TO Y JIeJI0 II0M1aJlaeM HOraMHU B BOJY Ha MOKDBIX JIyFax — MBI
UMeeM JeJio C JeCTBYIOLIMMHU CTOKOBBIMHU 3JIEMEHTaMH. B ropax onu
MHOTOKpAaTHO MeJIbYe, 4YeM Ha paBHUHE, TPU OOJIBIINX YKIIOHAX JaXe
MHUHHATIOPHBI. [TOCKONIB3HYBIIKMCH HA ITIMHUCTOM CKJIOHE, MBI CITOCO6-
HBI Pa3pyILIUTh CPa3y A0 AECATKA CTOKOBBIX 3JIEMEHTOB — KPOXOTHBIX |
styeeK, MOACTUPYIOINX HEYTO BpoJe MUKPOBOAOCOOPOB. :

KoHUenuus CTOKOBBIX 3JIEMEHTOB KaYeCTBEHHO BUAOM3MEHSIET |
OOBIYHO PUCYEMYIO KapTHHY MOBENCHUS TalOoW WIM IOXIEBOH BOIBI
Ha CKJIOHE, BUIMMO HaBEeSIHHYIO TMApPOJIOraM BIIEYaTJIEHHEM O CTEKa-
HUH BOJBI IO achaneTy.

Boma, cnocofbHast X CTEKaHMIO, MPEXIE YeM IIOMACTb B PYCIOBYIO
CeTh, PAcCPENOTOUMBACTCS IO CTOKOBBIM 3IEMEHTaM — TMPUPOIHBIM
00pa3oBaHMAM, BO3HUKAIOLUMM B Pe3yJIbTaTe €€ B3aUMOIEUCTBUS C
MOYBEHHBIM TIOKPOBOM M BEpXHUM ClioeM Tutoctepbl. CTOKOBBIE 31e-
MEHTBI COOTBETCTBEHHO MOTYT OBITh IT9BEPXHOCTHBIMU, MOYBEHHBIMU
M MoJ3eMHBIMU. X pa3Mepsl H3MEHSIOTCS B KpaiiHe UIMPOKOM Juana-
30HE: OT HECKOJNIBKUX CAHTUMETPOB (Ha ITOBEPXHOCTH 3POJUPOBAHHBIX -
CKJIOHOB) IO MHOTHX KHJIOMETPOB (B MOI3eMHBIX TUTOCHEPHBIX CTPYK-
Typax).

Teopust CTOKOBBIX 3JIEMEHTOB OYEHb IIPOCTA. B ee OCHOBE JIEXHUT
GaancoBoe cootHouiene dW/dt=S~ R, tne W — o6beM BOIBI, aK-
KYMYJIMPOBAHHON CTOKOBBIM 3JIEMEHTOM, M>; S M R — COOTBETCTBEH-
HO NPUTOK M OTTOK M3 Hero, M>/c. Mexny o6beMoM Boxsl W u pacxo-
IIOM UCTEYEHMSI R CyHIECTBYeT OJHO3HAYHas HeJIWHeHHas 3aBUCH- |
MOCTh Takoro poga: R=p[exp (aW) - 1]. CooTBeTCTBYyIOIlIEE ypaBHe-
HUE ruaporpada UCTEeUSHUS BOJBI U3 CTOKOBBIX SJIEMEHTOBR:

R =(S+B)AL+[(S - Ro)/(Ry +P)lexp[-alt = 15)(S +P)]} - B,

riae Ry — 3HayeHue MHTEHCUBHOCTH UCTEYEHMA U3 CTOKOBOTO 3IeMeH- |
Ta B MOMEHT BPEMEHU fy; o0 U B — KOI(PODULIMEHTHI, ONpPENeNSOIIUE
YCJIOBUSA UCTCUYCHUSA.
IIpy npeanonoxeHuu, KOTOpoe B HajbHeilleM He OyleT UMETh
3HAYEeHMs, YTO CKJIOH MJIM BOIOCOOD COCTOMT M3 /1 ONWHAKOBBIX THI-
PaBJIU4YECKH H30JIMPOBAHHBIX CTOKOBBIX 3JIEMECHTOB, BBIIBUHEM CJie-
Jyolliee MOJIOXKEHHE:

i&»[exp(oc,w,-)—u:b{exp ay W, —1}.
i=1 i=1

3TO COOTHOLIEHUE UMEET CMBICT TOJIBKO IIpU YCJIOBUM
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aY Wi =l =0y = .=,y b=3p:
=i =

VYUTBIBASA, YTO OL=0l; = Oy = ... = O, P =P; =P, =P, NOIYyIUM a=a/n,
b=np.

YpaBHeHHUe ruaporpada NpuUToKa K pycjioBOH CETU CO CKJIIOHA MIIK
pogocbopa COOTBETCTBYET TAKOBOMY JUISI CTOKOBOTO 3JIEMEHTa, HO
k02 PHULMEHTHI o ¥ B UMEIOT yXKe HOBOe 0603HaueHue — au b. B 06-
[IEM CIIy4ae MBI MOXEM I10JIaraTh, YTO KOJIMYECTBO CTOKOBBIX 3Jie-
MEHTOB IPOMOPLMOHAIBHO ITOLAIN 6acceitHa (M2) WM ero 4acTu,
u Torga a=da'/F, b=b"F. KospduuueHtsl a” u b° aBnsgioTcs npeame-
TOM HAIIETO JAIbHEUIEro MPUCTAILHOIO BHUMAHMUS.

OKa3anoch IONe3HbIM NpUMKcaTh KoadduimeHty a (M™!) craryc
YCJIOBHOM KOHCTAaHTBI, pEFJIAMEHTUPOBAB €¢ N0 BUIaM CTOKa, a K03g-
¢duuueHT b* (M/C) BBECTH B COCTAB OCHOBHBIX MAapaMETPOB MOIEIH
(dopMupoBanus cToka. IlponsseneHue a'b* =1 MOXHO Ha3BaTh XapaK-
TEPHBIM BpeMeHEM OTIOPOXXHEHUS CTOKOBOT'O d/1eMeHTa. JIoMOTHUTEEHO
UMEIOT CMBICJ ellle IBE XapaKTepHbIe BEIMYUHBI — MHTEHCHUBHOCTD
UCTeYeHMs ¢ ¥ 3anachl Boabl H. OHM TakKe ONpenessiioTCsS 3HAYeHU -
MU YCJIOBHON KOHCTAHTBI @, mapamerpa b* M CBSI3aHBI COOTHOIIIE-
nueM H=1In(q/b"+1)/a’.

Huxe uznoxeHa Hekasi MIpaBIoONoAo0Hasl UACAIM3alNs — Uepap-
XUYecKasi oceNOBAaTEILHOCTD SIPYCOB PACIIONOXEHUS CTOKOBBIX 3J1e-
MEHTOB, NPHHUMAIONINX YYaCTHe B MUTAHUU PEK M HE IIPOTHBOpEYa-
11as1 U3BECTHBIM IIPOLIECCAM, ABIEHHUAM U 3aKOHOMepHoCTAM. CBuje-
TEJILCTBOM O MPUEMIIEMOCTH TPEIIaraeMoil CUCTEMBI SBJISIETCSA TaKXKe
ee ymayHoe MCIIONIb30BaHUE TIPU MOJIEIUPOBaHUU rMaporpados croka
Ha pekax JIIOObIX Pa3sMepoOB U HAXOIAIIMXCS B Pa3HBIX NMPUPOIHBIX
ycaoBuax. Bee XxapakTepHble BeITMYMHBI CTOKOBBIX 3JIEMEHTOB OTIpele-
JAIOTCS YCJIOBHOM KOHCTAHTOM @° M MeIMAHHBIM 3HAUYEHUEM ITapaMeT-
pa b* =10 m/c. Cama Xe KOHCTaHTa IIOCJIEN0OBATENLHO OIpenelieHa
BoipaxeHHeM ¢ = 10/ mpu i =3 19 MOBEpPXHOCTHOIO CTOKA, i =2 s
noyBeHHOTo (Tabi. 3.9) U majnee Ui pa3NIUYHBIX APYCOB MMOA3EMHOTIO
croka ot i=1 go i=-6 c warom A=-0,5 (tabx. 3.10).

Tab6numa 3.9. CucreMa NOBEPXHOCTHBIX H MOYBEHHBIX CTOKOBBIX
3JIeMEHTOB

Xapaxcrepﬂmc BEJIMYHUHBI CTOKOBBIX 3JIEMEHTOB

Tumn croka a, m! UHTeHCHBHOCTD
Bpemst VICTCYEHHUH, 33““;;{301“’1’
n/(c - km?)
MMosepxuoctherit | 1000 17 My 10 4,6
[ToypenHBII 100 2,84 100 24

4 Bunorpanos 97



TaGnuua 3.10. Cucrema NMOA3EMHbBIX CTOKOBBIX 3JIEMEHTOB

Xapalcrepm,le BE€JIUYHHBI CTOKOBBIX
3/IEMEHTOB
Ne Twur croka a’, M HHTeHcus-
Apyca B HOCTb 3amnacet BOABL,
peMs HUCTCYCHHUS, MM
1/(c- km?)

1 | BoicTpsiit 10 1,2 cyr 108 69

2 | rpYHTOBBII 3,162 |3,7cyr 464 121

3 1 11,6 cyt 215 195
4 | I'pyHTOBBII 0,3162 |1,2 mec 100 301
5 0,1 3,8 mec 46,4 454
6 0,03162 |1 ron 21,5 674
7 | Bepxuuit 0,01 3,2 roga 10 995
8 | mom3eMHEI 3,162 10 net 4,64 1464
9 1073 32 roma 2,15 2152

1073
10 | I'ny6okui 3,162 |100 ner 1 3161
11 | mom3eMHBIK 10+ 320 ner 0,464 4640
12 10+ 1000 net 0,215 6812
3,162
10~

13 | Ucropuueckmii 10 3200 net 0,1 10000
14 | mox3eMHBIH 3,162 {10000 ner 0,0464 14678
15 10 32000 net 0,0215 21540
3 67256

[TpumeM HEKOe MONOXEHUE, JIOTMYHOE, HO MPEATONIaraeMoe: eM- §
KOCTHBIE ¥ QWIBTPALIMOHHBIE CBOMCTBA BOMOBMELLAIOLINX IOPHBIX IO~ §
POJ 3aKOHOMEPHO YMEHbIIAIOTCS C IyOuHoi. OIHOBpEMEHHO J0JIX- §
HBI OBITH YYTEHEHI ABa SMIIMPUIECKUX (DaKTa — YMEHbUIEHUE C T1yOu-
HOM MHTEHCUBHOCTU MCTEYEHMSI OA3EMHBIX BOJ B PEYHYIO CETh U OJI- |
HOBPECMECHHOE YBEJIIMYEHHUE 3aI1acOB BOABI B MOA3EMHBIX TOPU3OHTAX. |
HTak, noctynupyeM cieqyiouylo HepapXu4ecKylo CUCTEMY PacIioo- §
JKEHHBIX OPYT HOJ APYrOM SIPYCOB CTOKOBEBIX 3JIEMEHTOB, COOTBETCTBY-
IOLNX PA3TAYHBIM TUIAM TIOA3EMHOTO CTOKA M COBMECTHO NUTAIOLMX 3
peuHyo ceTh (tabn. 3.10).

JIX060MBITHO COMOCTABUTH CYMMY XapakTEPHBIX 3allacoB BOIbI B |
CUCTEME MMOA3EMHBIX CTOKOBBIX 3IEMEHTOB BCEX SIPYCOB, COCTABUBILYIO
67256 mm (6e3 15-ro sipyca 45716 MM) ¢ HaHHBIMH M3 Pa3INYHBIX |
UCTOYHMKOB: OT 48400 o 70800 mMm. ]

HapucoBanHas runoteTnyeckasi KapTMHA TMAPOJIOTMH MOA3EMHBIX |
CTOKOBBIX 3JIEMEHTOB IPECIeAYET CAEAYIOLME LIETH:
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e CBSI3aTh CXEMY MOIEIMPOBAHUS C U3BECTHBIMM CBEJECHUSIMHU O 3a-
nacax MOA3EMHBIX BOL;

e KOHCTAaTMUPOBATh OCOOYI0 CAOXHOCTb M HEPA3PEIIEHHOCTh IMpO-
GJ1eMbI ITOA3EMHOTIO MUTAHMS, & TAKXKE OeCCuine TPAIUIIMOHHBIX MO~
XOIOB;

* 1aTh OCHOBaHUE JUISI pa3BePTLIBAHUS KPUTUKU U JalbHEHIe quc-
KYCCHH IO Npobiieme.

e MPEAOCTABUTh MH(POPMALIUIO K PA3MBILUIEHUSM OyQyLIUX TUAPO-
JIOTOB.

3.6. PycnoBas TpaHcopManus CTOKa

3.6.1. Ilpobaema

Pycnosas TpancghopManusi — 3aKIIOYUTENbHBIN aKT TOTO CIOXHO-
r0 KOMIUIEKCHOIO IIpoliecca, KOTOPHIA HAa3bIBAIOT GopMuposaruem
cmoka, ¥ ruaporpad CToKa B 3aMBIKAIOLIEM CTBOpE HEKHil ero Ha-
omopaeMelit uror. OMHOBPEMEHHO OH — KOHEYHasl IeNib PACYETOB U
MOZIEJIUPOBAHUSL.

JIBvoKeHMe BOIbI 10 PYCJIOBOM CETHM BBINOJHSIET BIHOJHE OINpele-
JIeHHY10 (GYHKIUIO — IEPEHOCUT BOAY M3 obnacteit hopMupoBaHuUst
CTOKA B 3aMBIKAIOLIMII CTBOP C COOTBETCTBYIOIIIMM CABHIOM BO BpeMe-
Hu. Bce ato conpoBoxmaercst 2d¢eKTaMy HeyCTaHOBUBIIIETOCSI IBU-
JKEHUST BOIHBIX PYCJIOBBIX NOTOKOB, HEPAaBHOMEPHOCTBIO pacIpenene-
HUSA CKOPOCTE# IO XXMBOMY CEYEHHUIO TMOTOKA, BAUSHUEM €MKOCTHOIO
(pycna, moiMBI, CTapHlibl, IIPUPYCIOBBIE 03epa U 00JI0Ta) peryjaupo-
BAHUA.

OGBIYHO CYMTAETCS, YTO HauboJjiee MOJHO YYHUTHIBAIOT OCHOBHBIE
0COBGEHHOCTH HEYCTAHOBUBILETOCH ABMXEHMS BOIBI B OTKPHITBIX pyC-
Jax ypaBaeHus: CeH-BeHaHa:

YDasHeHue 0BUNCEHUS

0,0v/0t + a,v0v/ox + gufv|/C* H +vg/ H = g(sino.— dH/dx); (3.20)
ypagHeHue HepaspeleHoCmu
oH /ot + voH [ox + Hov[ox = g, (3.21)

I1e ¢y U 0, — KO3 GHULHMEHTHI, YYUTHIBAIOUINE HEPABHOMEPHOCTh pac-
npenesieHUsA CKOpOCTeM MO XUBoMy ceueHHIo (1 <oy <1,3; 1,1 <o, <
<6); t, x, H, v — COOTBETCTBEHHO BpeMsI, PaCCTOSIHUE, IITyOKMHA U Cpell-
HSISI 110 XKMBOMY CEYEHHIO CKOPOCTh MOTOKA; ¢ — OOKOBOi IMPHUTOK Ha
SNUHUIY IUMPUHEBI U JUIMHEI pycna; C — koadduument 1lesu.
OGbIYHO HE OYeHb 00palnalOT BHUMAHUE HA HEAOCTATKU STOH MO-
Jemu. K HUM cliegyeT OTHECTHM HEOOXOAMMOCThL BBEAECHUSI TAKUX HE-
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ONpeAeeHHbIX KO3(hOUIUEHTOB, KaK ¢} ¥ 0Oy, HO B NEPBYIO OYEPEND |
CHENYET FOBOPUTH O TEOPETUYECKOM ¥ MPAKTHYCSCKOM HETOTHOLECHHO- |
CTU WIEHA TpeHus, colepxkalero HeyaayHbiii koapduuuent lesu,
Hcnons3osanue storo koadduimeHTa B JI1000H €ro MoAUPUKALIMK
BBI3BAHO TOJILKO HEMOJHOTOM HalIMX NPEACTABIEHUHM O MPOLieccax Co-
NIPOTUBJIEHMS NPYU HECTALIMOHAPHBIX TEUEHUsIX. JIOMONHUTENBHON K |
IOYTH HepaspelunuMoit pobiemMoil SIBseTcsl HeobeCneYeHHOCThb pac~
4eToB MOphHOMETPUYECKON MHPOpMALIMENR U KAKUMU-JIMOO HAlEXHBbI- |
MU CBEICHUSMH O LIEPOXOBATOCTU PYyCeIl. 1

Tem He MeHee, vicrionb3oBaHue Moaen CeH-BenaHa BrosHe onpas- |
JaHO TMpPU OTAEJBHOM M UHAMBUAYATIBHOM ISl KaXIOro OOBEKTa MO-
JenupoBaHuM. MOXHO YTBEpXKIATh, YTO OHA NPEAHA3HAYEHA ISt 6OMb- |
IIMX CKOIUJIEHHH BOAHBIX MAacc, OpraHU30BaHHBIX B JOCTATOYHO IIPO-~
CTBIE CUCTEMBI (YUaCTKM KPYITHBIX PEK, 3CTYapuH, MPOTOYHLIE 03epa -
M BOIOXPAHWJIHIIA) B YCJIOBHUAX AKTUBHOTO TIposiBiieHUs 3(¢eKToB
HEYCTAaHOBMBILIErOCS NBMXEHUsI (BOJHBI, BO3HUKAIOILME TPHU paspy- |
UIEHUH IUIOTHH, IMOMYyCKax, NMPOXOXIECHUH MaBOIKOB M IIOJIOBOAMH,
CTOHHO-HAarOHHBIX SIBJIEHUSX). :

Ecnu B ypaBHeHUM (3.20) OCTaBUTH TONBKO WICH TPEHUSA U YKIIOH
IIHa, T.€. CBECTH ero K ypaBHeHuIo [Ile3u, To nmociaenHee COBMECTHO C
ypaBHeHueM (3.21) coctaBuT MomeNb KHUHEMATHYECKOH BOJHBL ’

Pacyers B 3TOM Cilyyae CyHieCTBEHHO YIPOILLAIOTCS, HO BCE Iepe-
YHCJIEHHBIE TPOOJIeMBI IPU 3TOM ocTatoTcsi. Y ellie ocraeTcs WUTIO3US |
JIOCTUTaéMOM TOYHOCTH.

B ocHOBe MHOTro NOIX0Ma K ONMMCAHUIO TpaHC(HOPMALIUM CTOKA JIE~- |
KUT uaes npeobpazoBaHus rugporpada npuroka K pycioBOil CETH B
runporpad cToka B 3aMbiKawuieMm crsope. [loa npumorxom xk pycaoeol
cemu R(?) mMOHUMaETCsT MHTEerpajl pacnpeieleHHOro No JUTMHE Bceit
3TOM ceT 60KOBOro npuroka r(/, t), M?/c:

R(t) = [r(,ndl.

3agaya B 0011eM BHIE PELIAETCA C IIOMOIIBIO ONEpalluy JIUHEHHOMH
dwibTpannm: ‘

0(1) = [g(DR(t - ) dr. (3.22).
0 ;

Bripaxxenue (3.22) Ha3bIBAIOT JUHEHHBIM (DUILTPOM, HHTETPATIOM
CBEpTKH, uHTEerpaiom Jioamens. TakuM obpasom, O(f) npencrasiseT
coboif cpenHee 3HayeHue R(), B3BELIEHHOE B COOTBETCTBUM C BEJIH- |
yMHOU ¢hyHKUMHU g(T) MO OCH BpeMeHM OT MOoMmeHTa () 10 MOMeHTa f, |
€C/Iu B Ka4yecTse R BbICTynaeT AenbTa — QyHkuus Jlupaka. CHHOHMMBI |
Ha3BaHUuA QyHKUUU g(t) — BecoBas QYHKUUA, UMITYIbCHBIA OTKIIHK, °
UMITYJIbCHAs TiepexoHast PyHKUus, GYHKIUS BIUSHUS, a B TUIPOJIO- |
MU — KpuBas Jo0OeraHusi CTOKA, KPUBAsi pacIpenciieHUs MEXH30-
XPOHHBIX IUIOLIANEH, eAMHUYHBIA TUApOrpad.

100




BecoBast dyHkius g(t) aHamoruyHa GyHKLMHU IUIOTHOCTH BEPOSIT-
HOCTHU M MOXET OBITh anlpOKCMMHUPOBAaHA MOAXOASIIUM 3aKOHOM pac-
npeneneHus. B ruaposioruu yalie BCEro UCMONb3YeTCs: raMMa-paciipe-
JeJIEHUE, B YACTHOCTU OIHOINAPAMETPUYECKOE:

g(v) = 1" exp(-1)/T(n).

l'amMMa-pacnpeneneHIIO OTBEYAET KPUBAS MJIOTHOCTH BEPOATHOCTH,
HE orpaHuyeHHas crpasa. OJHAKO BpeMs pyCIOBOro JoOeraHus Ko-
HEYHO, ¥ uHTerpan (3.22) MOXHO NPEACTABUTH B BUAC

ma:

Tmax
00 = [ g@R(t-1)dr, (3.23)
0
THE Trmax — MAKCHMMaIbHOE BpeMsi pPyclioBoro noberanus. B aToM ciaydae
MOXOAALUEH almpOKCUMALIMEN ABIISIETCS OTPAHUYEHHOE ¢ 00erX CTO-
pOH OeTa-pacmpenesneHre. B caMOM MpOCTOM ciydae, KOrna BecoBast
¢yHkuuAa g(t) paBHOMepHa B nuamnasoHe oT 0 go t,,,, MHTErpal B
BhIpaxeHuH (3.23) nmpeBpallaeTcs B ONEPATOP CKONB3SALUETO OCPEIHE-
HUA ruaporpada npuToKa 1o UHTEPBALY BPEMEHH Tp,y. B 4aCTHOCTH,
y4yeT PYCIOBOM TpaHCHOpPMALMMU MAaBOAKOB HAa MAJIBIX BOAOCOOpaX C
MMOMOIUBIO ONepaly CKOJIB3ALIEr0o OCPETHEHHS 10 BpeMeHH gobera-
HUSA OKAa3aJcCs HEMOCTHXKUMO YIAUHBIM.
du3nyecKas UHTEPHPETALINA BeCOBOM QYHKIIMU MOXET ObITh CBSI-
3aHa C U3BECTHBIMHU B KJIACCUYECKON I'MIPOJIOTUM IPENCTABIEHUSIMU O
($OPMHUPOBAHHM MABOJKOB, B YACTHOCTH C «T€HETHUYECKOM PopMynoit
CTOKa». B aTOM ciiyyae OHa UMeeT BIIOJIHE ONpee e HHBIA TMAPOIOr-
YeCKUH CMBIC] KaK (PYHKLIMS, OIMMCHIBAIOWIAS paclpenesieHne IUIo-
waau G6acceilHa Mo BpeMeHM pycyIoBOro moderanus. OQHako OLEHKA
BecoBOM (yHKIMK 1O TomorpauIecKuM KapTam IMPUBOAMUT K OONb-
UM OLIMOKAaM.

3.6.2. PenomeHoIorMYeCcKass KOHIENINA BpeMenn no0eranus

PaccpenoroueHHas Macca BOJIbI, IEpeMELHAIONIAsACs [T0 PYCIOBOM
ceTH OOJBLIOTO peyHOoro OacceifHa, NpencTasaseT coboil HEKYIO FpaH-
IMO3HYIO PA3BETBICHHYIO CHUCTEMY, COCTOSILYIO M3 HEUCYUCIUMO
OOJIBLIOTO YMCNIA 3JIEMEHTOB — YYacTKOB DYCEJNl Pa3jIM4yHbIX MOPI-
KOB. B KpynHBIX 6acceiiHax YUCIO TAKUX IEMEHTOB MOXET MCUMC-
JIATBCSI MHOTMMH MWUIMOHaMH. IloaToMy HpsIMOil mocienoBaTelb-
HbI{ pacyeT ABMXEHHUS BOIBI B TAKOW CIOXHOMN CUCTeMe, XOTA OB M
B YCJIOBUSIX HEU30EXHOIO YKPYIHEHUSI €€ DJIEMEHTOB, SBJISIETCA CBO-
€ro pona 6e3yMHueM.

OpraHu30BaTh NPOCTPAHCTBEHHO-BPEMEHHOE BHIYUCIIMTENBHOE ClIe-
KEHHUE 32 pacxolaMHM BOJBI 110 BCel PYCIIOBOM CUCTEME HEBO3MOXHO B
CBSI3M C NIOJTHBIM OTCYTCTBHEM KaKMX-JIN00 HaOMI0AeHUit B 5TOM 001a-
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CTH, 4TO He TO3BOJISET UCITONb30BaTh 0OPAaTHBIE OUEHKHU U OCYILECTB-
JISITB XOTb KaKOi-HUOYAb YIOBIETBOPUTENbHbBIN KOHTPOJb. EIMHCTBEH-
HbIM UCTOYHUKOM CBEJEHMI, KaK BCEraa, ocTaeTcsi HaOMIONEHHbIN ruj-
porpad CTOKa B 3aMbIKawolleM cTBope. OpUEHTHUPYACh EAMHCTBEHHO
HAa 3TOT UCTOYHMK B paMKaxX MHOro(haKTOPHbIX HaJYMaHHBIX MOEIEH,
MOXHO IOJYYUTh GECUMCIEHHOE MHOXKECTBO PELIEHHUH, SIKOOBI MpuU-
BOOAIIMX K XeJIATENbHOMY pe3yibraTy, HO OOBeKTUBHAS UACHTUDU-
Kalus KOTOPBIX TPOCTO HEBO3MOXHA.

Utak, uiesa MoCTpOeHUS METOOMKM pacuera JOOEraHus CTOKa OT
MecT ero ¢GOpMUPOBAHUS K 3aMBIKAIOIIEMY CTBOPY IO PYCIOBOM CETH
HacceiiHa Ha OCHOBAaHUM HEMOJHOLECHHBIX JJAHHBIX 00 YKJIOHAaX, MOp-
domeTpuH, HIEPOXOBATOCTU, INIyOMHAX NIPEACTABISAETCS YTONUYECKO.
Mertononorusi 00paTHBIX OIEHOK IMPUBOAHUT K CIUIOLIHBIM WITIO3USIM,
160 mapaMeTpbl NMPUMEHSEMbBIX MOJeNCi, OHEHEHHbE TakuM obpa-
30M, He IOMIEXAT HM CUCTeMAaTHU3allud, HU 000OLIEHUIO, HY HOPMU-
POBAHMIO U Yallle BCETO JaXe He MPaBAOriofO0HbI.

Bce ckaszaHHOe HaBOAUT HAC HA MBICIb — CTPOUTH HALIU MOZAEIH
Ha OCHOBE NPUHIUMUAIBHO IPYTUX MOAX0A0B. JlomKHa ObITh NPUHATA
KHast GEHOMEHOJIOrMYecKass KOHLEIIUS! JoberaHust BOAbI, UCKITIOYaI0-
1ast eTaIU3aIyI0, KOTOpask HE TOJIbKO HUYEro He JNaer JIS MOHUMa-
HHSA 11€JI0T0, HO U a0COJIIOTHO 3aC/IOHSET IOCAEAHEEe, CO3MaBasl Y I'ua-
POJIOTOB MJUTIO3UID, YTO OHM ITOJHOCTHIO KOHTPOJNUPYIOT CUTYALHIO.

AJTbTepHaTMBHAsI KOHUEILUA MpeaesibHO mpocta. OHa COCTOMT M3
JIBYX ITOJIOXEHUM:

o Ui 1000 TOYKM, BHIOPDAHHOM 1O TEM WJIM MHBIM IIpUYMHAM B
facceiiHe, BpeMsl PyCJIOBOTO HOOETaHUS ITPUHUMAETCS MTOCTOSHHBIM;

e B OCHOBE OMNPENEICHUS 3TOTO NTOCTOSHHOIO BPEMEHM OGEraHus
JIEXHUT UCHOAB30BAHUE HENOCPEACTBEHHO HAOMIOAEHHBIX CPeIHUX IO
[OMePEeYHOMY CEUCHHUIO PEYHBIX IOTOKOB CKOPOCTEIl TeUeHM.

3.7. CooTHOlIEHHE CTOKa M IUHAMHKM BOIbI B DacceiiHe

YpaBHeHue BomHOro OajaHca peyHoro GacceiiHa B camMOM OOLIEM
BHAE:

dW/dt= 0, - 0, - 05, (3.24)

rne W — obbvem Bonsl B GacceitHe, M%; ¢ — Bpemsi; ) — OCalKy U
KOHIeHCauus; (J, — UCNApeHUe U TpaHCIUpallus, y4acTue B MPUPO-
cTe 6uomacchl; (J; — CTOK B 3aMblKaiouleM ctBope, M*/c. Ecniu Q, O,
U (; €CTh MHTEHCUBHOCTH MPOLIECCOB, TO W — IJ1aBHAst UHTErpajIbHas
TMIPOJIOTUYECKAsI NEPEMEHHAs COCTOAHMS bacceilHa.

KosinuecTBo BOIBI B peHHOM 0acceitHe B KaXAbli JaHHBIA MOMEHT
BPEMEHHM CJIaraeTCs M3 3aIacoB BOABI B CE30HHOM CHEXHOM IOKPOBE,
B JIEIHUKAX, CHEXHUKAX, PUPHOBBIX MOJAX U HAIEASIX, B PACTUTEIb-
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HOM M IIOYBEHHOM IIOKPOBE, B PHIXJIOOOJIOMOYHBIX FOPHBIX [IOPOAAX,
B 03epax, nmpynax, 00J0Tax M JyXaxX, B IMOA3EMHBLIX I'€OJOTUYECKHX
CTPYKTYpax, B DYCHOBOM CETH.

TI'uaponor BOCIPUHMMAET peYHOM GacceiiH Kak HEKYIO JUHAMUYE-
CKYyIO IIPMPOIHYIO CHCTEMY, Mopoxaaiolnyo cTok. I[ToaTomy pacxoxn
BOIBI B 3aMBIKAIOIIEM CTBOpe (J; M IVIaBHAs TMepeMEHHAs COCTOSHMUS
GacceitHa W SIBJSIOTCSI KOOPAMHATAMM HEKOTOPOIO ABYXMEPHOIO ab-
CTPAKTHOTO «a306020 npoCmMpancmear.

Boob6uie ¢a3oBoe NMpoCTpaHCTBO peYHOro HacceiiHa MpPeACTaBIEHO
MHOXECTBOM €0 BCEBO3MOXHBIX cOcTOsTHMI. TTockombKy Gacceiit siB-
JigeTCs pacnpelesieHHON IMHAMUYECKO CHCTEMOi, TO ero ¢a3oBoe
IPOCTPAHCTBO MHOTOMEDHO M Jaxe OeckoHeyHoMepHO. COCTOsSIHHE
DacceifHa B HEKOTOPBI MOMEHT BPEMEHM H300paxaeTcss TOYKOM B 3TOM
npocTtpaHcTse. M3MeHeHHMe cocTossHMs GacceitHa U ero IpoU3BOIUTENb-
HOCTHM KaK I'€HEpaTopa CTOKa OMMCHIBAETCS KPUBOIA, HAa3bIBAEMOM (ha-
30601 mpaexkmopuel. Pa30Boe NMPOCTPAHCTBO, 3aNOJHEHHOE (ha30BbI-
MU TPaeKTOPHUSIMHU, COCTABIISIET (a306biii nopmpem pedyHOro bacceitHa.

JByxmepHOe $a30Bo€e MPOCTPAHCTBO 00J1a1aeT TAKUM BaXKHBIM CBOM-
CTBOM, Kak HamisnHocTb. Ha puc. 3.1 usoOpaxeHd ¢a3oBblil MOPTPET
COCTOSIHUS OHOT0 U3 HeOOBILIMX TOPHKIX bacceiiHoB (p. Bap306, 10x-
HBIH cKkJIoH 'mccapckoro xpebra, TamkMKHUCTaH, 1iolianp bacceifHa
1279 km?) 3a 1972 r. (ocagku 1832, ucnapenue 532, ctok 1177 MM).
Ha puc. 3.2 npusenen ruaporpac cToka 3a 3ToT Xxe rol. Pa3oBblii op-
TPET SABJAETCS IUIE HETO XOPOIIUM MHAOPMAIMOHHBIM JOIIOTHEHUEM.

Obpaulaer Ha cebs BHMMaHHUE, YTO (pa30Bad TPAeKTOPHUS 3a OT-
JEIbHBIA Tof MPEACTaBAbgeT OO0 METII0, XPOHOJOTHYECKH HAIpaB-
JIEHHYIO IPOTUB YaCOBOM CTPEJIKU M PacTSIHYTYIO BOONb ocu H= W/F,
rane F — mnowmane 6acceitHa, Ha 700 MM u Brons ocu Qs Ha 100 M3/c.
OO0t OTHOCUTENLHO IIAAKUIA BUA TPAEKTOPUH HAPYLIAETCS TOJBKO
o0paTHBIMM (10 YaCOBOH CTpesiKe) MeTIIMU-BRIOpOCAMH, 0TOOpaxa-
JOLMMU TIPOXOXAECHHUE MUKOB [TABOAKOB.

Ha puc. 3.3 npeacrasiens! ¢pa3oBble TPAEKTOPUH COCTOSIHHS 3TOIO
e 6acceifHa B TEUEHUE YEThIpEX JIET NOAPS, a Ha puc. 3.4 — rumpo-
rpadsl cTOKa 32 9TH XK€ roibl. YeTKO oTpaxeHa roquyHast epHOanY-
HOCTb M COOTHOLUEHHE (DAa30BHIX MOPTPETOB OacceiiHa B pasHbIE MO
BOJXHOCTH TOMBI.

Bo3HukaeT BOMPOC — HACKOJBKO THITHYEH TONOOHBII ¢a30BhIi
MOPTPET Ui peyHbIX 6acceitHoB Boobue? CrenyeT MMeTh B BHUIY,
YTO OCHOBHBIE MPUMEPHI (Ha30BBIX MOPTPETOB M COOTBETCTBYIOLIMX
UM ruaporpadoB OTHOCATCS K FrOpHOMY OacceitHy (IMara3oH BBHICOT
970—4491 M) c HeGONBIIUM OJiefeHEHHEM U JOBOJILHO 3HAYMUTENb-
HBIM CE€30HHBIM TMOKPOBOM, IOCTAaTOYHO CJIOXHO paclpeneaeHHbIM
MO BBICOTHBIM 30HaM, U COOTBETCTBYET TOJIbKO OJHOMY H YETHIPEM
rogaM. JlOMOJHUTENBbHO NPpUBOAUM (a30BEIil MOPTPET U ruaporpad
croka s GacceitHa p. Munurupku y cena Bopormoso (305000 km?)
3a 1961 r. (puc. 3.5 u 3.6). Ilns Gosee NMOJHOrO MpPEACTABICHUSA O
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noseAeHuHU GacceitHa HeobxoauMa nogobHass MHGOpMalus 3a MHO-
ronerve. ENMACTBEHHBIN peaNbHBIN Cr10cO0 mojydyeHust Ha3oBbIX 110p-
TPETOB AMHAMUYECKOTO COCTOSIHMSA PEYHBIX GaCCEHHOB — 3TO IOJI-
HOLIEHHOE MAaTeMaTU4YeCKOe MOJEIMPOBAHHUE IPOLECCOB GOPMHUPO-
BaHUS CTOKA.

ITone3Ho paccMoTpeTh KpaiiHue BO3MOXHBIE BapHMaHTHI (Pa3oBBbIX
TIOPTPETOB PEYHBIX OACCEHHOB.

1. BonoHernpoHUIIaeMast IOBEPXHOCTh € TMOYTM MTHOBEHHBIM ITO-
CTYIUICHHEM BOJBI B PYCIOBYIO CeTh. TONBKO NMOCNEAHSISI B OCHOBHOM U
TpaHC(HOPMUPYET CTOK, MpuyeM He3HauuTeabHO. Da30Bble TPAEKTO-
pUM B 3TOM Clly4yae 3aHUMAIOT y3KYIO Iosnocy ¢$a30BOro IMpocTpaH-
CTBa, MPOCTUPAIOLIYIOCS BAOIB ocu ;.

2. BacceiiH, rae TeMrepartypa Bo3IyXa KPYIJIblil IOl HAMHOTO HUXeE
HyJs (YTO-TO BPOJE JieAsSHOro Kymoja Boctounoit Antapktunst). Ecnu
MPEATIOIOXHUTh, YTO IUTACTUYHOE TEYEHUE JIEASTHON MacChl — 3TO TOXe
«CTOK», TO ()a30BbIE TPACKTOPUU OCTAHYTCS B MpeAesiax y3KOH MoJo-
CBI, Ha 3TOT pa3 BHosb ocu W (unmu H = W/F, tne F — miowans
OacceitHa).

3. Temneparypa Bo3nyxa B 6bacceifHe Bcerna IOJIOXHUTENbHA, CHEra
U 1pga He OniBaeT. ITocnenoBaTeibHO MPOXOAAT AOXAEBBIE MABOAKHU,
OOBIYHO XOPOLIO BBIpaXeH 0ojiee CyXOoi MeXeHHBIA nepuol. DTu ma-
BOJIKHA OTOOpPaXXeHHI U B IOBeJeHUH (a30BBIX TPACKTOPHI, COBEpIUIA-
IOLMX B3JIETHl K MAaKCHUMAJIBHBIM pacxoiaM 1o 6osiee IOJIOrUM JIMHM -
SIM, YeM IIpU 00paTHOM IOBHXeHUU. B3neTsl u maneHust ¢ha3oBbIX Tpa-
eKTOpUI BMecTe C GoJjiee CIIOKOMHON JUHUEH MEXEHHOTO IMepuoaa U
COCTaBJSIIOT $a30BBIM MOPTPET Takoro Oacceitha. IleTnu Tpaexropuu
OOBIYHO HAIpaBjIeHBI 0 YACOBOM CTPEJiKe U 3TUM HAIIOMUHAIOT Ia-
BOJIKOBBIE METIM Ha rpadMKax TMIPOMETPUIECKHIX 3aBUCUMOCTEMH pac-
XOIOB OT YpOBHei. bonee ynmopssmoueHHBIMU IIpeACTaBasioTcs ¢a3o-
BEIE ITOPTPETHI KPYITHEIX 0aCCEHOB B TPOIIMYECKOM 30HE.

Hapsiny ¢ BogHBIM GaJlaHCOM KPYroBOpOTa BOMBI TO K& CaMO€e ypaB-
neHue (3.24) COOTBETCTBYET KPYrOBOPOTAM M 3aKOHAM COXpaHEHUs
IpYrUX BeulecTs (yriepona, KUCIopoaa, a3ora, cephl, docdopa, Mu-
HEPAJIbHBIX COEAMHEHU, PAa3HOTO poJa 3arps3HHUTENCH, B TOM YHUCJIE
PaAVMOHYKNHUIOB) U SHeprud. Eciau paccMaTpusaTh ypaBHeHHe (3.24)
KaK OMKCHIBAKOIIIEE TEIUIOBOM OajlaHC, TO B 3TOM ciay4yae @, — IoO-
CTYIUIEHUE TETUIOBOM SHepruu (COMHEUHAst paguUalus, TEIIO0OMEH ¢
aTMoc(epoil, oCTyIUIeHNe BMECTe C 0CaaKaMM, BhiiedeHue npu da-
30BBIX I€peXoaax, OMOXUMHUYECKUX MPOLECCax M IIPHU Iepexoie o-
TEHUMAJILHON 3HEPruu BOMHBIX ITOTOKOB B APYTUE BUJIBI SHEPIUU);
0, — pacxoJoBaHUe TEIUTOBOM 3HEPTUM (IIOTEPU HA U3TYYEHUE U NPU
TeT1I000MeHe ¢ atMocthepoi, UCIIOIb30BaHKE IPU (PA30BLIX IIEPEXO-
Jax, norpebaeHue Npyu co3gaHuy 6UOMACCHI, [TOTEPH HA UCIApeHKe U
TpaHCIUpaUMIo); (J; — IOTEpH SHEPTUM BMECTE CO CTOKOM BOABI U
JPYTUX BELUECTB Yepes3 3aMbIKAIOLKiA CTBOP; W — TernoconepxxaHue
Bcero GacceiiHa.
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AHanu3 ¢a30BbIX IOPTPETOB MOBENEHMs peUHBIX 6aCCEHHOB OTKPHI-
BA€T HEKOTOPBIC JOIMOJIHUTEIbHEIE IIEPCIEKTUBB B IOHUMAHUM NIPO-
eccoB (hOPMUPOBAHMS CTOKA, 2 BO3MOXHO U €0 MPOTHO3HPOBAHUS.

IIpoGnema amekBaTHOIO CJIOBECHOTO M MAaTeMAaTUYeCKOro OIMMUca-
HUS HOPMUPOBAHUS CTOKA HAIPSIMYIO CBsI3aHA C YCTIEXaMU 3KCIIEPU-
MEHTaJIbHOM rujpojoruu. OCHOBHOM HEZOCTATOK IOCcjaenHeil — yac-
TOE MPOBENEHHE IKCIIEPUMEHTOB U HAOMIONEHUH B OTPHIBE OT TEOPUU
CTOKa (CMBICI 3KCIEPUMEHTA — B CAMOM dKcrepuMeHTe). T1ombITKu
HaKaIUTMBaTh AaHHbIE BIIPOK PEAKO IPUBOAMIH K YCIIEXY.

I'maBHOe ycnoBue 3pheKTUBHOCTU SKCIIEPUMEHTAIFHON THAPOJIO-
MU — 3TO 006s13aTe/IbHOE COYETAHUE TEOPUH, HAOMIONEHMSI, SKCIIEpU-
MEHTa, MaTeMaTU4YeCKOro MojenupoBaHus. UrHopuposaHue J1o6oro
13 YeTHIpeX Ha3BaHHBIX 3JIEMEHTOB BEAET B TYNUK. XOTA BCE LIMPOKO
KCHOJIB3YIOT IOHATUE «IKCIIEPUMEHTANIbHAS TUIPOJIOTUsI», CAMU U~
poJsoru 0onblIe HAabII0IAI0T, YEM SKCIIEPUMEHTHUPYIOT.

3.8. JlJangmadt — cTOoKO(OPMHUPYIOMMIA KOMILIEKC

3eMHasl TOBEPXHOCTb MOXET OBITH pa3fe/icHa Ha OTAEIbHEIE YYacT-
KM, B IIpefesiax KOTOPHIX Ipolecc GOpMUPOBaHUS CTOKA MPENCTABIS -
eTCSl KaYeCTBEHHO eqUHOOOpa3HBIM, a MX KOJIUYECTBEHHbIE (PuU3Mye-
CKHMe XapaKTEPUCTHKM MOTIyT ObITh ocpeaHeHbl. Ha3oBeM Takoit yyac-
TOK cTokodopmupyiouM KomiuiekcoM (COK), moHumast rmoa HUM
4YaCTh TEPPUTOPHHU OacceifHa YCJIOBHO OTHOPOIHYIO B TUIICOMETPHYE-
CKOM, TuAporpauyeckoM, reojloru4eckKoM, I'IpOreoOTHYECKOM,
reoGOTAaHUYECKOM M I1€0JIOMMYECKOM OTHOIIEHHSX.

IMpennosnaraercs, YTo BCe MapaMeTpbi Monenu xapaktepusyior COK
B LI€JIOM, HEM3MEHHBI B €T0 IpenesaXx U CKayKooOpa3HO M3MEHSIOTCA
Ha ero rpaHuIax.

Yo KacaeTcs cooTHoueHus rmonatuit COK, nanmmadpra 1 3K0CcH-
CTEMBbI, TO MOXHO OBLJIO ObI Ha3BaTh MX CHHOHUMAaMU. Ho caMo Bhize-
JIEHUE 9TUX IIOHATUIA B IPUHIIMIIE UMEET Pa3IMYHYIO HAIIPaBJIECHHOCTb.
M xorpa aHaau3 MpUPOAHBEIX 0COOEHHOCTEN peYyHOro 6acceiiHa BeneT-
¢4 ¢ TO3ULIUI U3y4eHus GopMUpoBaHUs cTOKa, MbI IpuxoauM Kk CPOK.
CyliecTByIOT AB¢ IJ1aBHblE (HOPMBEI 000OIIEHNUS CBEACHUN TIPU BBIAE-
snedun CPK — reHepanu3zanusg ¥ THIM3aLMs.

lenepanu3anus cBsA3aHa C MacUITAOHBIMU MpobaeMaMu MOMAEIH~
pPOBaHMA CTOKA, TUIHU3ALUUSI — C caMOil HEOGXOIUMOCTbIO BHIAEIUTD
C®DK, xnaccuuuupoBarh UX U CHAOAUTH TapaMeTpUYeCcKoi HHGOp-
Manuein.

IIpeacraBuM cebe orpaHMYEHHBIN B [IpOCTPaHCTBe JaHawadTt. Ecnu
HE TOJILKO MMETh B BUIY BHEIUHUM ero 001K, HO U ITONBITAThLCS MIPH-
MUCaTh EMY CUCTEMY B3aMMOCBS3aHHBIX TIPUPOIHBIX U aHTPOIIOTEHHBIX
MIPOLIECCOB, TO, JaXe HE BTOprasicb B MUKpOMHUpP, MOXHO Ha3BaTh bec-
YUCJIEHHOE MHOXECTBO MOCIECIHUX:
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BBIIIAJICHUE OCAAKOB, IPUXOA COJHEYHOU panuanuy, KOHBEKTUB-
HBI TETUIOOOMEH, WCIapeHMe, OCEeNaHME MbUIM, MPUHOC CEMAH U
CIIOp PaCTeHUIt, BBIHOC M MPUHOC BELIECTBA XUBOTHBIMUA OpraHM3-
MaMH, JUHAMKKa [MOYBEHHOH Bjard, GOpPMHUpPOBAHUE MMOYBEHHOIO
Y NOBEPXHOCTHOIO CTOKA, POXJACHUE HOBOW XUBOTHOM U pacCTH-
TEJIbHOM XW3HHU, Pa3BUTUE PACTEHUUN M pOCT XUBOTHBIX, I'MOENIB
PAaCTUTENBHBIX M XUBOTHBIX OpPraHU3MOB, PAa3JIOXEHHE UX OCTaH-
KOB, OIbUIEHHE LBETOB, (POTOCUHTE3, TPAHCIIMPALUS, BCAChIBAaHUE
MOYBEHHO! Biaru KOPHSAMU PacTEHUi, LIBETEHUE, 3PO3Us IOYBHI,
noenaHue MUILKM, BEI3pEBaHUE W [POPACTaHME CEMSH, BBIBO3 jeca,
Topca, ceHa, 3epHa, OBOIIEH, BEIHOC TPUOOB U AroA, Jecopaspa-
OOTKH, JIECOMOCAAKH, METUOPpALIUS, CEIbCKOX03AMCTBEHHbBIE MEPO-
NpUSTHS, PACIBUIEHUE XUMUYECKUX BELLECTB, 3arpsg3HEHUE TEpPU-~
TOpHUHU U AP.

Tlepeuenn OeccucTeMeH, ciydaeH, Oe3MepHO cokpaiied. BaxuHo
OCO3HATh, YTO MPOIECCOB OYEHb MHOTO M YTO KaXAask OTPAC/ib HAyKu
BBIIEJISIET CBOIO CUCTEMY IIPOILIECCOB, OTOOpaxKash BCE OCTAJIbHbIE UH-
TETPAJILHO U KOCBEHHO.

JleAiCTBUTENIbHO, CpeAy BEJIMKOTO MHOXECTBAa B3aMMOCBSI3AHHBIX
SIBJIEHW, 3TaKOTO KJIyOKa COOBITUM, TUAPOJIOTUS KaK OBl BBICBEUM-
BaeT OMpeNENICHHBIA KpYI IIPOIECCOB, OCTAJbHBIE Xe YeM Ooiblie
yIaneHbl OT Hee, TeM BhIpaXeHbl 6osee HeonpeaeneHHo. Ho o camom
UX CYILECTBOBAaHMU MBI JOJKHEI MOMHUTE MOCTOSIHHO. WX mpucyr-
cTBHUE OTOOpaxaercss 3HAYEHUSIMHU [ApaMETPOB TMAPOJOTUYECKHUX
Mozeneu.

Heobxoaumo noHumars 10T (akT, YTo JaHAadT, BEICTYNAIIUIT
B KayectBe CDK, ogHOBpeMEHHO SBJSIETCS OOBEKTOM UCCIIeI0BaHUIT
C COBEPIUEHHO MHBIX TOYEK 3peHMs. [lepeceueHuss pasnuMuHBIX OTpac-
JIEBBIX HAYYHBIX MHTEPECOB MOTYT IIPUBECTU K HEOXKUAAHHBIM U UpE3-
BbIYAfHO TONE3HBIM pe3ynbraTaM. Ceiluac Mbl, HACKBO3b IPOIUTaH-
HBIE MHXEHEPHBIM NIYXOM, JO KOHLIA U HE IOA03PEBaeM, HAaCKOJILKO
HYXHBI TUAPOJIOTMYECKAS! TEOPUST U TUIAPOIOTHYECKUE MOMEIIN [€OX -
MUU, 3KOJIOTHU K BCEM HayKaM, 00beIMHEHHBIM MHTEPECAMU OXPaHbI
OKpyXamlluey Cpelsl.

3.9. Ocobennocta ycioBuii ¢GopMHPOBAHHA CTOKa
B Pa3JIMYHbIX NPHUPOIHBIX 30HAX

Penbed, TeMepaTypa Bo3ayxa U KOMMYECTBO OCAAKOB — IJIABHBIE
daxTophIl, ONpeneNsoIine CYIIeCTBOBAaHUE MPUPOIHBIX 30H, JIaHAILad-
T0B, 6MoMoB, COK. Huke nprBeneHbl HECKOJIBKO XapaKTEPHBIX MpU-
MEPOB PA3IMYHBIX YCJIOBHI HOPMHPOBAHUS CTOKA.

Tynapa u necorynnpa. Crienucuka TEppUTOPUMA — CIIOKHOE M IIPO-
TUBOPEYUBOE B3AUMOJACUCTBUE MEXIY MEP3NOTON U XKUAKOW BOMOIA.
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Meps3sioTa NpensaTCTByeT MPOCAYMBAHMIO, U BOAA CKAIUIMBAeTCsA Ha
MOBEPXHOCTHU. Bce nepenoiHeHo BOAOH — 03epa M 03epKU, IIOYTH BCeraa
[IPOTOYHbIE, HerTybokue 00JI0Ta, MPOTASBUIUUA HeSITeNbHBIA CIIOA.
C nocienHUM 4acTO CMBIKAIOTCS HaAMEP3TIOTHBIE TPYHTOBBIE Bogbl. Mc-
rmapeHue Hu3Koe. ITocie Kaxmoro JOXasl MPOHOCITCS MaBoaKu. Maskle
U 1aXe CpeOHMEe PeKY Haloiro fepeMep3aoT.

XoJoaHbie XBOMHbBIE JJeca — Taiira. Bricoka posis mepexsaTa XKUIKUX
OCAJIKOB PAaCTUTENILHBIM ITOKPOBOM. JIeCHas ImoacTuIKa, MXH U JIMLIai-
HUKHU TAaCIT IMOBEPXHOCTHBIA CTOK, AKKyMYJUPYIOT BJary, CHMXAIOT
HCITapeHue ¢ oYBBL. TaM, rae ecTb MEP3li0Ta, OHA MPEeNATCTBYET UH-
bunpTpamK, U DOXAEBBIE MABOAKHM XOPOHIO BhIpaxeHbl. Ho vare
JOMHHHUPYET IToIoBoabe. Ha MIoCKUX HU3MEHHOCTAX NMPU OYEHDb Ma-
JIBIX YKJIOHAX — CHJIbHASI 3a00JI04€HHOCTb.

Kiaccuueckuit npuMep — 3anaanass Cubupb. Mowsbie Touy Top-
ta 1 GONIOTHOM pacTUTENBHOCTH XOPOILO PETYAUPYIOT BOAHBIN PEXUM
TEPPUTOPUU.

OnIvH 13 CaMBIX 9K30TUYECKUX JJaHIIIA(hTOB B Npeesiax rop U IUoc-
KOTOpHUIi — KypyMBbI (1107151 KPYIIHBIX KAMEHHBIX O0JIOMKOB, CBOOOIHO
JIeXallux Opyr Ha Apyre, MpUYEeM HIDKHUE ITOTPYXKEHBI B MEP3JIYIO
06;10MOYHYIO Iopoay). Bo BpeMst TMBHS BHYTPU KYPYMOB CJIBIIIEH TPO-
XOT BOAHBIX TOTOKOB.

Huszkorpasnsie npepuu — crend. 30Ha HEIOCTATOUHOrO U HEYCTOI -
YUBOIO yBIaXHeHMsI. KOHTpacThl OOl M CTOKa. BaxkHa poiib CHEX-
HOTO ITOKPOBa. XapaKTepeH METeJIEBBI IIEPEHOC CHEra ¢ IMIPUBOAOPa3-
JIeJIbHBIX MIPOCTPAHCTB B MTOHMXEHUSI, OAJIKU, OBpParu ¥ pPyCJIOBYIO CETh.
Ha cTox MOXeT CWIBHO BJIMSATh IIPOMEp3aHue I10YBEl. B neBCcTBEeHHOM
CTElX Tajble M JOXAECBHIE BOIBI CWIBHO 3aJE€PXUBANIUCH CTEITHBIM
BOMUJIOKOM. [ OpPM3OHT MOYBEHHBIX ¥ IPYHTOBBIX BOJ OBUI BBILLIE, POJI-
HUKHU — 00Jiee MHOTOYMCICHHBIMU U PEXUM UX — 00JIee YCTOMYUBBIM.
UpesMepHas paClIaxaHHOCTb — ITPUYMHA UCCYLIEHUS TEPPUTOPUH, K-
THBU3ALUH [TOBEPXHOCTHOTO CTOKA M 3PO3HHU.

ApHiHas 30HA — CyXHe CTeNH, HOXYNYCThIHM, mycTbind. CKyqHas U
BBIrOparolas B 3aCyUUIMBHIA ITEPUON TPABIHUCTAs PACTUTEILHOCTb.
AKXTHBHBbIH ITOBEPXHOCTHEIN CTOK. MomiHast 3po3us. B npearopesx pac-
npoctpaHeHsl GeaneHabl. Bonbliras pasHMIIA MeXIy UCIIApEHUEM H
HCIapsieMOCTBIO.

DKBaTOpHANbHbIE J0XKAeBble jJeca. Kak roBOpuUT camMo Ha3BaHUE,
0CaIKOB 3/1eCh o4eHb MHOrO (6osee 2 000 mm). Haubonbiuee cpemn Bcex
JPYTUX MPUPOIHBIX 30H pa3dHooOpa3ue XU3HU U KOIUYECTBO OHO-
MAacChl Ha €AMHHUILY IUIOIAIY. PasnnyaroTcsl 1Be TUAPOJIOIMYECKHU BaX-
Hble GOPMBI — CE30HHO 3aTOIUIsIeMble U He3aToIuiseMble. 3aTOMJIeH-
Has TEpPUTOpUSI HEMEMJIEHHO pearupyeT Ha JOXIU, Gojiee BO3BHI-
LIeHHAsI XOPOLIOo ApeHHUPOBaHa U aspupyeMa. Kitaccuyeckue npume-
pbl — OacceitHbl AMa3oHku 1 Koro.

IIpuBeneHHbIC CBENSHHSI XOPOLIO MOATBEPXAAIOT GakT Belddaii-
[ero MHOroo6pasusi ycjIoBUil OpMHUPOBaHUS CTOKA.
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3.10. BouiBoabl

IIpouecc popmupoBaHus cToka O0BCAUHAECT MHOXECTBO YACTHLIX
[TPOLECCOB, CBA3aHHBIX C OOILUM IBJICHUEM NEPEMELLEHUS BOAbI, BbI-
naBlleil Ha MOBEPXHOCTb CYIM, 06paTHO B oKeaH. [Ipu aHanuse sToro
SIBICHHUS BBIIEJIAIOTCS JBA aCIIEKTa: BOAHO-0aMaHCOBBIN (B LEHTpE BHU-
MaHUsl — «IIOTepU» CTOKA) ¥ BpeMeHHO# (CBSI3aHHBIN C Iepepacrpe-
JIEJIECHUEM CTOKA BO BPEMEHHU).

UckmounTebHO BaXXHAa KOHLENUMSA OTUHAMUYECKOTO COCTOSHUSA
peusoro Gacceiia. IHTerpasbHast XapakTepUCTUKa COCTOSTHUS — 3TO
KOJIMYECTBO TBEPAOM U KUIKOH BOABI B OacCEMHE B KaXIbINA JaHHBIH
MomeHT BpeMeHHU. KaneHaapHasg nocjienoBaTeJIbHOCTh TOYEK B CUCTE-
M€ KOODAMHAT: PacXO[ B 3aMBIKAIOLUEM CTBOPE — HAKOIUIEHUE BOIbLI
Ha Boxocbope — rmpelictapiseT coboit Ga3oByI0 TPAEKTOPUIO, XapaK-
TEPU3YIOLLYIO MTOBEeHUE peyHoro bacceilHa Kak cucrteMmy, npeobpa-
3YIOLLYIO OCaIKH! B CTOK.

He MeHee BaxXHa KOHLEIILMS CTOKOBBIX 3jieMeHTOB. CucTeMa I10-
CJIEJHUX ONPELNsIeT COOTHOLICH)E MEeXAY O0bEMOM ITOABWKHON BOMb!,
Haxoasencs B 6acceiiHe, U MHTEHCUBHOCTBIO €€ IIPUTOKA B PYCIIOBYIO
CETb, IPYTUMHU CJIOBAMHU — (opMy IBMXEeHUS BoJbl B OacceiiHe. CToko-
BbI€ JIEMEHTHl — IOBEPXHOCTHbBIC, NIOYBEHHBIE U IOJA3EMHBIE -— Xa-
DPaKTepU3YIOTCS Pa3lIUYHOU PACTSHYTOCTBIO BO BPEMEHU UX peakIIUU
Ha MIPUTOK BOAbI. ECau U1 TOBEPXHOCTHOIO CTOKA — 3TO MHHYTBI, TO
11 TIOA3EMHOTO HUXKHUX SIpYCOB — BEKa YW ThICAYEIETHUS.

O4eHb pa3HOOOPA3HE! yCIoBUS (GOPMHUPOBAHMS CTOKA B Pa3IMYHBIX
NPUPOAHBIX 30HAX U JIaHA1adTax.



IT'TABA 4
DPO3UA U BACCEMHOBOE 3AI'PA3HEHME

4.1. Ilpobaema

W3yyeHue B3aUMOCBA3aHHbIX [IPOLIECCOB CTOKA U 3arpsA3HEHUS Tep-
PUTOPDUU — OJHA M3 AKTyaATbHEHILUX 33124 CUCTEMbI HayK 00 OKpyXKa-
oLeii cpene. B3anMoCBSI3aHHOCTE ABYX Ha3BaHHBIX IIPOLIECCOB TIPEN-
orpeneneHa UX CylLeCTBEHHBIMU 0coOeHHOCTAMU. DopMupoBaHue CTO-
Ka — IIpOHECC MEepBUYHBIA M HE3aBUCHUMBIA, BTOPOM Xe CBsI3aH CO
BCeMM BHAaMHM cTOKa. B TO e BpeMsi, pellleHue TaKoii 3a1a4yi — Kpaii-
HSISI IpaKTH4YecKass HEODXOAUMOCTD.

EcTecTBeHHBIMM OOBEKTaMM HCCNENOBAHUS U MOMEIMPOBAHMSI B
paccMaTpUBaEMOM 3/1eChb OTHOILIEHMH BBICTYIAIOT OPraHU30BaHHEIE
caMolf TIIPUPONOI YHUKAaNbHBIE TUHAMUYECKHE CUCTEMBI — pEYHBbIe
6acceitdbl. IIpouutupyem, yro nymaet o6 3toM 3xoior 0. Onym: «Ipu-
YUHBI 3arpsA3HEHMUS BOX U CIIOCOOBI OOPHOBI ¢ HUM HE ynaercs oOHa-
PYXHUTb, €CJIM U3YYaTh TOJBKO BOAY; HALIK BOAHbIE PECYPCHI CTPANAIOT
OOBIYHO U3-3a IUIOXOTO XO3SMCTBOBAaHMS Ha BCEl IIoMaay BoaocOop-
Horo GacceifHa, KOTOPHIN U HOJIKEH PacCMaTPUBATLCS KaK YIIpaBise-
Masl eIUHHULA».

Hrak, 00beKT UCCeqoBaHus — peyHoit 6acceitH. Ilocne mepsuy-
HOTO paclpelesieHUd 3arps3HSIOIEro BELECTBA 110 TEPPUTOPUM JIIO-
0asi ero Murpauusi olpeaesseTcss UCKIIOYUTENbHO AUHAMUKON BOMBL,
a BBIHOC €ro 3a IIpeleJibl TEpPUTOPUU — pedHBIM CTOKOM. IloTeHuu-
ajibHasi BO3MOXHOCTD IOCTYILIEHUS 3arpsI3HAIOLIETO BEILECTBA B pyC-
JIOBYIO CE€Th BMECTE C JIOXIEBBIM U TAJIbIM CTOKOM 3aBUCHUT OT CTEIIEHU
HCTOLIEHUST UCTOYHMKA 3arpsI3HSIOLIEr0 BELIECTBA, T.€. OT JUTUTEINb-
HOCTH €ro npeObIBaHU HA TEPPUTOPUU U ITOTOIHBIX YCIOBHUHI 3a 3TOT
nepuo. ITockonbKY BCerna CyniecTByeT TeCHasl CBSI3b BLIHOCA 3arpsid-
HSIIOLLETO BElIECTBa C MHTEHCUBHOCTBIO IIPOLIECCa CTOKOOOpa30BaHuUs,
TO IOJHOLIEHHBIE BBIBOABI O BBIHOCE 3arpsi3HAIOLLEro BellecTBa 3a
peesIbl TEPPUTOPUH U BOOOIIE €ro JMHAMUKKY BO3MOXHEI TOJIBKO Ha
6aze MaTeMaTU4YECKOI0 MOIETUPOBAHMS CTOKA U KOHIEHTpPALIMU 3a-
IPS3HAIONIETO BElIeCTBA BO BceX da3ax rUApOJIOTHYECKOTO LIUKIA (Me-
XEeHb, MOJIOBOAbE, MOXKIEBLIE MMaBOAKHK). Bce ckazaHHOe orpenessieT
HeoOXOAMMOCTb COBMECTHOIO MaTEMAaTUYECKOI0 OMMUCAHUS MPOLIECCOB
¢GOpMUPOBAHHS CTOKA U 3arps3HEHUS.

B kauectBe pe3ynbTaToB MoAenupoBaHus ¢(HOpPMHPOBAHUSA CTOKA,
3pO3MH U 3arPSA3HEHUS B €T0 IMpeesiaX BEICTYNAIOT ruaporpadbl K-
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KOIo 4 TBEPAOIO CTOKA M CTOKA 3arpsA3HUTENS B 3aMBIKAIOILIEM CTBODE.
JomoaHuTeIbHOM ABNAsSeTCS MHGOOpMaUHK O paclpelesieHHbIX Mepe-
MEHHBIX COCTOSHHUAX, OTPAXAIOUIMX TEMIEPATYPHbIN, (a30BbIit, BOL-
HBI M XMMHUYECKUI PEXUMBI NMOYBH! U, €CJIM OH €CTh, CHEXHOIO M0~
KpOBa, B 3aJJaHHBIE MOMEHTBHI BpeMEHU.

Bonpoce! GopMUpPOBaHUS CTOKA PACCMOTPEHBI B ITpENBIAYILIEH r1a-
B€, 3[eCh XK€ YNOp CIENIaH HA MPOLECCH IPO3UU U 3arPSI3HEHUS.

4.2. Ilpeamocwbuikn

4.2.1. Opo3usa

Pasgenum oOrmit nmpoiecc 3po3uu (OH Xe npouecc GOpMUPOBaHUS
TBEPIOTO CTOKA) HA J{Ba 3Tana: Oacceinoegoil (IIOWANHON) U pycaosoll
(muueitaniit). [lepBriil aTan cBg3aH C OBEPXHOCTHBIM CTOKO0Opa30Ba-
HMEM, 3PO3UOHHBIM Pa3MbIBOM IIOYB, CAaralolIUX MOBEPXHOCTEH BOJIO-
cbopa, U MOCTYIUICHUEM B PYCJIOBYIO CE€Th TOM 4aCTM HaHOCOB, KOTO-
pyio W.B. ErnazapoB Ha3Bas HaHOCaMU «HepycaoBeIMU» (< 0,05 MMm)
Y 3aBUCSIIMMU «HE OT PYCJOBBIX YCIOBUMA, a OT IUIoL[aau OacceiiHa,
MHTEHCUBHOCTH JIMBHS M HAJIMYMA HA CKJIOHAX MEJIKUX (hpakuimit». Bro-
pOii 3Talm — IpoLiecC B3aMMOAEUCTBMS MOTOKOB CYCIIEH3UH C PYCJIO-
BBIM QJUIIOBMEM MJTU TMPOJIIOBUEM — 3AECh HE pacCMaTpUBaeTcd. TakuM
00pa3oM, IpeIMeTOM Halllero BHUMAaHUS SIBIIETCS CKIOHOBas (IJI0C-
KOCTHad, CTpyiyartas, MUKpPOpy4eilKoBasi) BOIHAS 3pO3Us.

Besne, roe GopMUpYETCS [MOBEPXHOCTHEIA CTOK, OH COIIPOBOXJA-
€TCSI 3pPO3UOHHBIMU MPOSIBIEHUSIMU. AKTUBHOCTH SPO3UH OIIpeIeseT-
CsI IByMS INTaBHBIMHU (PaKTOpaMU — UHTEHCUBHOCTBIO ITOBEPXHOCTHO-
TO CTOKOOOpPa30BaHMA Y MOJATIUBOCTBIO IOYBBI WJIM PHIXJION FOPHOM
TOpoIs! pa3MbiBy. OHa U3MEHSIETCH B OYCHBb LITMPOKHX IIpeleiax — OT
CIIOKOMHOTr0, MEJJICHHOTIO, HO HEYKJIOHHOIO Ipoliecca, OOBIYHO Tak
¥ Ha3bIBAEMOTO «HOPMAJbHON 3p0O3Ueil», BIIOTh IO CBOMX KpaHUX
nposineHuit. [Tocnennee HabmonaeTcd B palioHax CHIbHEHRIINX JINB~
Hel, CKYIHOH pacTUTEIbHOCTU, HU3KONH UHOUIBTPALUOHHOM CIO-
COOHOCTH U BEICOKO¥ pa3MbIBAEMOCTH MOYBBL. Bo Beex cliydasix Hamu-
Yyye ITOBEPXHOCTHOI'O CTOKa OCTaBISET MPU3HAKU €r0 3PO3UOHHOMR
paboTel. B yacTHOCTH, 00 aKTMBHOCTH TaKOTO pOAa JEATEIbHOCTH
MOXHO CYIUTb IO BBIPAXEHHOCTH U TYCTOTE CKJIOHOBOH MUKpPODPY-
YyelikoBOi ceTU. B Hanbosee npenenbHOM hopMe OHA ITPOIBISAETCH B
OemieHnax, rle MOXeT JOCTUTaTh Ha KPYTBIX IJIMHUCTHIX OOHAaXEH-
HBIX CKJIOHAX 5 M/M2.

BausiHue YKJIOHA Ha IPOLECC 3PO3UU MOXHO OLEHUTh, PACCMOT-
peB COOTHOILEGHUE CWJI, BO3AEHCTBYIOI(MX HAa MOYBEHHYIO YacTULY.
Chsurapouiasi cuia MporoOpPLUMOHANEHA Sin O, MPUKUMAIOWIAS CTPYU
BOJIBI K CKJIOHY — co0s & ITosToMy OyaeMm mosiaraTh, YTO MHTEHCHMB-
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HOCTb 3PO3UU IPU MPOYUX PaBHBIX YCIOBUSIX MTPOMOPLMOHAIbHA IIPO-
M3BEAEHUIO Sin ¢! - COS O, U3 YETO CIENYET, YTO CBOEIO0 MAKCHMAILHOTO
3HaYyeHMs1 OHa JocTUraeT npu o = 45°. Torna o COOTHOLIEHUU UHTEH-
CUBHOCTH 3PO3MHM Ha CKJIOHAX Pa3sHON KPYTU3HBI MOXKHO CYIUTH IO
CEAYIOIUUM OTHOCUTENBHBIM LUppam:

5° —0,174; 10° — 0,342; 30° — 0,866; 45° — 1; 60° — 0,866 u T.x.

PaitoHbBl 0COOEHHOTO MPOSIBICHUS TIOBEPXHOCTHOIO CTOKOOOpa3o-
BaHUSI U 3PO3MOHHOTO pa3MbiBa B OCHOBHOM HaXxoAsATCs B Ipenesax
ApUIHOU U MOJTyapUIHON 30H, OCOOEHHO B ropax M Npeiaropbix. dpo-
3us1 ocnabeBaeT B MOJIOCE JIECOB, HO MOXET OBITh KaTacCTpOOUYHOI B
30HE MHOTOJIETHEl MEpP3J0THI, KaK B ropax, TaK U Ha paBHUHE.

CnenuanpHas IMTepaTypa o 3p0o3u0BEICHIIO MHOIOYUCAEHHA, HO
10 CYTH MajiocoaepxaTeabHa. OOBIYHO faXKe [PU TEOPETHYECKOM aHa-
JIM3€ CKJIOHOBOHM 3pO3UU PacCMaTpUBaeTCsA TPAHCIIOPTUPYIOIIAS CIIO-
coOHOCTB PYCOBBIX ITOTOKOB. [lapannens Mexay mpoieccaMu CKJIOHO-
BOY U pYCJIOBOIl 3pO3UHM BO3BEACHA B CBOEI'O POJIa METOJOIOTMYECKHI
NpUHIMIL. JlyMaeM, 4TO MHOTME MUHYCHI TAKOTO MOAXO0/A BPSIA JIU UC-
KYTAIOTCA JIOXKHOU uIeeil OTOXAECTBIEHUS! CKIOHOBBIX M PYCJIOBBIX
MPOLIECCOB, OOBEANHAEMBIX CIIOBOM <«3PO3UST»,

Jpyroit pacnpocTpaHEHHBIN MOIXO0H — BhISIBIEHUE MHOTO(GAaKTOP-
HBIX 3aBUCUMOCTEil Mokasareneil 3po3uu. OTo Aaxe He MHOXECTBEH-
Has perpeccus, YTo B JAaHHOM KOHTEKCTE YXe HayyHOoe OelCTBHE, a
arMpoOKCUMALMS KpaifHe ONacHBIMHU BRIPAXEHUSIMH TUIIA E=A| A, ...
A,umu E= A+ Ay + ...+ A,, tne A c uHAEKCaMHu OT | 10 n — pa3IuYHbIe
takTopBLI.

Bornee ecTecTBEHHO YCTaHOB/IEHUE OMHO3HAYHBIX 3aBUCUMOCTEH CTO-
Ka HaHOCOB U BOXBI. Takoro poga 3aBUCUMOCTH ITOKA3aTEIbHBI IS
CTOKOBBIX [UIOILANOK U MUKPOBOIOCO0POB. OMHAKO «pacceB» SMIIUPU-
YeCKMX TOYEK 3IeCh CTOJb 3HAYUTENEH, YTO OOBSICHUTH €r0 TOJNBKO
HETOYHOCTSIMU U CIIYYAaHHOCTIMUA HEBO3IMOXHO. JleiCTBUTENBHO, 30€Ch
[IPOUTHOPUPOBAHEI ¥ YKJIOHBI, ¥ MHTEHCUBHOCTH OCaIKOB WJIX CHETO-
TasiHUSI, Aa U OUCKpeTU3alus (yHKLIUOHAIBHOIO MPOCTPAHCTBA IO
THUIIaM CKJIOHOBBIX PYYbEB OYEHb YCIIOBHA.

AHaTUTUYECKUI BApUAHT 3TOTrO XK€ ITOAX0Aa UMEET BUL

V=sH™,

rae V' — o0beM cTOKa HAHOCOB C €AMHULB IUIOLIANH; § — IMIIUPHU-
YecKUit KO3GGUUUEHT, CPeau NPOYMUX (PAKTOPOB YYMUTHIBAIOIUMI U
VKJIOH, m > 1; H — CJIOi XUIKOTrO CTOKA.

3nech MBI CTJIKABAEMCS C HEKMM IIPOTUBOPEYUEM, COCTOSIIIUM B
TOM, 4TO MexXxny H ¥ V Ipu NMpoYMX paBHBIX YCIOBUSIX MOXET CYLiie-
CTBOBaTh TOJBKO JIMHEHHAsA 3aBUCUMOCTD. [locTynupyemasi Xe HeEIH-
HeHHOCTb (m # 1), BUOMMO, BBI3BaHA IMOJOXUTEILHONR KOppesiueit
MeXIy CJIOEM CTOKa Y €ro CpeiHeil HHTeHCUBHOCThIO. HempsiMoit yuet
TaKHUX KOCBEHHBIX BJIUSIHUN BCErJa HEXeNaTesieH.
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[MosiBneHMe B 3MIUPUYECKUX NPOpabOTKax pas3ivu4yHbIX [TOKa3aTe-
el cTemneHW NMpu ykaoHe (OObIYHO HEJb3A IOHSTb, HMEETCS B BUIY
sin o, WK tg o), HHOIA MPEeBhIAIILKX eIUMHHULY, HO Yyalle Hao0opor,
BUIAMUMO, CBSI3aHO C IOMBITKON 0TOOPA3UTh KOCBEHHOE BIUSHUE YKIIO-
Ha Ha cBoiicTBa nmousbl. [TokazareabHO B 3TOM OTHOWEHUU, HAPU-
Mep, OpOHMpOBaHME IIOYBBI OTMbIBaeMOMN 1eOEHKOH, OCOOEHHO Ha
KPYTBIX YYaCTKax CKJIOHA. Mpl OTyCKaeM 34eCh U OOBSICHEHHE 00 Uc-
KaXKEHHUIX UCTHHHOTO YKJIOHA, KOFAa BOJA CTEKAET He CTPOro BHU3 MO
CKJIOHY, a Oosiee U3BUJIUCTBIM MYTEM.

4.2.2. 3arpsa3Henne

Ecnu ocTaBUTh B CTOPOHE IMOMaJaHUEe 3arPS3HSIOIIKUX BEIIECTB He-
[IOCPEACTBEHHO B pyCla PeK, HalmpuMep CO CTOYHBIMH BOAAMU, WIM
IIPY aBapusX HA BOAE, TO BHUMAaHUE JOJDKHO ObITh CKOHIEHTPHPOBA-
HO Ha GacceHOBOM 3arpsA3HCHUU INIOOANIBLHOIO, PETHOHAIBHOIO MIN
JIOKaIbHOTro MaciuTaba. B 3ToM ciydae Ha MOBEpXHOCTh DacceifHa paB-
HOMEPHO MM apeajaMy K ISITHAMY ITOINaJaeT 3arpsA3HMTENib, OCena-
IOLIMI BMECTE C NBUIbIO WM BBINIANAIOLIUA BMECTE C ocaakaMu. SIpie-
HUe MOXeT OBITh OMHOKDPATHBIM UM KaTACTPOHMUYECKUM MM XK€, Ha-
060pOT, HOCTATOUHO TIOCTOSIHHBIM U JJTUTEIBHBIM CO CBOMM OCOOBIM
PEXUMOM 3arps3HEHUA.

C TOYKHK 3peHMSI TUAPOJIOTHM BO3MOXKHBI IBA BMAA 3arpa3HEHMI,
OT/IMYAIoNIUXCsl Mo GopMe B3aUMOOTHOIUEHUS BONBL ¥ XMMHUYECKOTO
BellecTBa. Paznuyve 370 OUEBUIHO, U OHO AUKTYETCH CTENEHBIO pac-
TBOPUMOCTH 3arpsi3HuTeNs B Boae. IlyTH momagaHug ero B pycjioBYIO
ceTh pas3Hble. PacTBOpUMBII 3arps3HUTENs BMECTE C BOAOH [TPOHUKAET
B noyBy. Cynnba HepaCTBOPUMOTO 3arpsA3HUTENSE HEPA3PhIBHO CBI3aHa
C 3po3ueit MOYBLI, U €r0 CMBIB BMECTE C MOYBEHHBIMU YACTULIAMU B
OCHOBHOM BO3MOXEH TOJIbKO NpU (HOPMUPOBAHMHM IIOBEPXHOCTHOIO
CTOKa.

Mocne nomanaHust 3arpsI3HUTENS Ha MOBEPXHOCTH OacceiiHa, B KO-
HEYHOM CyeTe, ITPOUCXOMAHUT €ro paclpeneieHrue MeXIy HOCHUTEIIMU
3arpsi3HEHMS, [JTaBHEH MUY U3 KOTOPLIX SBISIOTCS BOAA U Io4YBa. 3a-
[DSIBHUTE/b, 3aJEPXAHHBIA PACTUTEIBHBIM IIOKPOBOM, YaCTHYHO UM
BOCMPUHUMACTCA, 2 YACTUYHO KCTIAPSAETCS WM CMBIBAeTCd OCafiKaMM
Ha NOBEPXHOCTh ITOYBHL. B ganpHeN1eM 3arpsi3HUTENb WU €I0 [TPOU3-
BOAHBIE TIPUCYTCTBYIOT B Mpeleax PEYHOro GacceiiHa B CIAENYIOLINX
accoumauusax: B OuoueHose (M30MpaTeNnbHO B Pa3iAMyYHBIX BHAAX), B
MOYBEHHOM BELUECTBE, B ITOYBEHHBIX, MOJA3EMHBIX, O3€PHBIX, 6OIOT-
HBIX ¥ TEKY4YMX BOIZAX, B JAOHHBIX OTIOXEHHUSX PEK U BOLOEMOB, B
PBIXJIOO0JIOMOYHBIX OTJIOXEHUSIX KOHYCOB H IT0JIeif BBIHOCA. Bpemst «xpa-
HEHUS» 3aTPSI3HUTENS, OTBEYAIOUIEe CTENEHU ero JMHAMUYHOCTH, BO
BCEX 3TMX BapUaHTaX KoJIeOJETCS B CAMBIX IIMPOKUX IIpPEAeax — OT
4YacoB 10 MHOTHX JIET ¥ AECATUIICTHIA.

118



4.3. CkioHOBas 3po3Hd U Cyan0a HEPACTBOPHMOIO
3arpa3HATEIA

3arps3HMgolIIee XMMUUECKOe BELIECTBO, MMOCTYITHBIUEE HA [TOBEPX-
HOCTh ITOYBBI U HE PAcTBOPSIOLIEECS B BOAE, OCTAETCSI HA MTOBEPXHO-
CTU ¥ MOXET YaCTUYHO MPOHUKHYThH B BEPXHUII MOYBeHHEIH cioit. Ecnu
3arpsi3HSIOILEe BEIUECTBO KMJIKOE, TO OHO MOXeT NMPOHUKHYTH HO-
BOJIbHO TJIyGOKO B ITOYBY M aiAcOpOUpOBAThCS HAa MOBEPXHOCTH IIO-
YBEHHbIX YacTull. JanbpHeiias MUTPaLlusa HEPACTBOPUMOTO 3arpA3Hi-
IOLIEr0 BELIECTBa BO3MOXHA NMPAKTUYECKU TOJBKO C MepeMelleHUEM
MTOYBEHHBIX YACTULI, ZPYTUMHU CJIOBAaMM, OHA CTAHOBUTCS COBMEILUEH-
HOI1 C IPOLIECCOM 3PO3UHU.

Beenem o6o3HaveHMS:

Hpp — cNoit MOBEPXHOCTHOIO MPUTOKA BOABI K PYCIOBOMU CETH;

q= Hyp/At — MHTCHCUBHOCTH MTOBEPXHOCTHOTO IIPUTOKA;

Jj — CyMMapHasi MHTEeHCUBHOCTD 3DO3MHU M MOBEPXHOCTHOIO TPH-
TOKa;

g — MHTEHCUBHOCTh 3p03uM (CMBIBA TBEPAOIO BEIIECTBAa IOYBHI,
BKJTIOYAs 3aTPSI3HUTEND);

{=u/(1 -¢) — oTtHOCcuTesbHasA oObeMHas BraxHocTh PCII (oTHO-
HieHMe o0beMa MM CJIos BOIBI K 00beMY WIM CJIOI0 TBEPAOTO Belle-
CTBa IMOYBHI, I ¥ — O0BEMHAsI BJIAXXHOCTh IOYBBI, € — MOPUCTOCTE
TIOYBHI).

CyMMapHasi MHTEHCHUBHOCTH 3PO3UM TOYBHI C 3arpA3HUTENAEM U
TIOBEPXHOCTHOrO NMPUTOKA C YYETOM IIOYBEHHBIX BOJ, BhICBOOOXIae-
MBIX B MIPOLIECCE IPO3UH, OIMPEIENUTCA CIECAYIOIMM 00pa3oMm:

Jj=g(l+g)+gq.

Bynem monarath, YTO MHTEHCUBHOCTb 3PO3UM IIPOIOPLUOHAIbHA
bYHKUMN yIIa HAKJIOHA CKJIIOHA M HEJMHEWHOM (DyHKLIMY UHTEHCUB-
HOCTU ITOBEPXHOCTHOI'O NPUTOKA K PYCIOBOU CETH:

g =ysinocoso f(g).

Kot duuueHT nponopuKOHATBHOCTH ¥, MOXET ObITh HAa3BaH Iapa-
METPOM MOJATIAUBOCTHU ITOYBH 3pO3UM (TapaMeTPOM Pa3MbIBAEMOCTH).
B xayecTBe noaxonsieil HEAMHENHON QYHKUUN MOXKET OBITH IPUHSTA
CenyoLas:

f(@) =q+0q>

Torna j = ysinocos o (1 +{)(g+ 0g*) + ¢,
U IUTOTHOCTDb CYCHIEH3UHU
_ xsinacosalg +9g°)(p+pol) +po
xsinocoso(g +og2)(1+¢) +q
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3nech ¢ — KOIGDOUUMEHT HENUHEHHOCT B COOTHOLICHUM MHTEH-
CUBHOCTEN 3pO3UU U MTOBEPXHOCTHOTO MPUTOKA K PYCAOBOM CETH.

Brliiie 6010 OMUCAHO Mpeobpa3oBaHUE CAyYalHOro Mpolecca uH-
TEHCUBHOCTH JOXIA B TAKOBOM [MOBEPXHOCTHOTO CTOKOOOPA30BAHUS C
MOMOLUBIO JeTEPMUHUPOBAHHON (QYHKIIUU

q=i-fll —exp (-i/fo)],
rae | — UHTEHCUBHOCTD JOXNH; fj — KO3GPUUUEHT QUALTPALMM IO~

YBBI, 4 TAKXKE C YUCTOM I10Ka3aTeJIbHOIO 3aKOHa pacnpeaciIcHUd Ciay-
YaHOro npouecca MHTCHCUBHOCTH JOXIs

o)) = (1/1)exp (=i/1),
rae [ — cpenHsisi MHTEHCUBHOCTD JTOXKIIS.
PelieHue NIPUBOIUT K OYEHb [TPOCTOMY PE3YJILTATY JUISt BHIPAXKEHHUS

MaTeMaTU4YECKOro OXMWIAHKs WHTEHCUBHOCTU ITOBEPXHOCTHOIO CTO-
KOOpa30BaHUs:

M(q)=T*/(1+f).
ITono6noe nmpeobpa3zoBaHye BO3MOXHO U JJISI MUHTEHCUBHOCTH 3p0O-

3uM. B yacTHOCTH, BhIpaxKeHue IJi1 MaTeMaTUYeCKOTO oxunanus M(g)
MMeeT BUI

| 2127
M(g)= 27 -2fo 0 + i+ O
(&) xsmoccosoc{(p[ Jol + fs +(f0+1)2 f0+1+

(4.1)

f03 12
+ + .
fo+2l] I[+f,
Torga Konm4ecTBO OCTABLIETOCS HA IMOBEPXHOCTH (M Y IIOBEPXHO-
CTH) TIOYBBI HEPACTBOPUMOTO 3arpsi3HAIOLLErO BENIECTBA B KOHLE pac-

YETHOIO MHTEPBAJA BPEMEHU Af MOXET OBIThH OLIEHEHO C ITOMOILLBIO
CJICAYIOLIETrO YPaBHCHUA:

h” = (hy + AR") {1 - M()At[[Ax, (1~ €)1}, - (42

e A" — cnoit HepaCcTBOPMMOTO 3arps3HSIOLIETO BELeCTBa; Ay — ero
HayaIbHOE 3HaYeHue; Ah” — ero IIOCTYIUIEHUE Ha TIOBEPXHOCTD IOYBbI
3a pacYeTHbBI MHTEpBal BpeMEeHU Af; Ax; M € — TOJLIMHA U IOPUC-
TOCTb BEPXHETO PACUYETHOTO CJIOS IOYBBI; M — 0G03HaYeHUE MaTeMa-
TUYECKOI0 OXHAAHMSL.

YyureiBasi 3Ha4YEHUS TUIOTHOCTH BOIBI po= 1 000 Kr/M3, mioTHOCTH
BEILECTBA II0YBbI WJIM FOPHOM MOpoxsl p=2650—2700 kr/M3, nonon-
HUTEJIbHOE KOJIMYECTBO BOABI, TIOCTYIMBIIEH B CYCIIEH3UIO IIPH pas-
MBIBE IIOYBBI, a TAaIOKE MOJyYeHHOEe COOTHOIeHUe Mexay M(g), ¢ on-
HOW CTOPOHBI, U I u fy, C Apyroii, umeem

_ M(£)p+Lpo) + M(g)pe 43
1+OME) + M) (4.3)
TAC Y — IUIOTHOCTDb CYCIIEH3MHM, KT/M3.
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Ecnu uMeTh B BUay, 4yTO A — CJIOH HEPACTBOPUMOTO 3arpsi3HSIO-
LIETO BELIECTBA B BEPXHEM CJIO€ MIOYBBI, TO OTHOCUTEILHOE 3arpsi3He-
HME 3TOTO CJI0ST MOXET OBITh BHIPAXKEHO CJIEAYIOIIMM 00pasoM:

vi'= hf[Ax (1-&))]. (4.4)

Torna mist BeIMYMHBI OTHOCUTENBHOIO 3arpsA3HEHUsS CYCIIEH3UU
TOJIY4M COOTHOLICHUE

v =viM(g)/lA+ M (g) + M(qg)].

Cpenu nmapametpoB ypaBHeHui (4.1) —(4.4), momnexauux OLEH-
K€, BBIACIUM CIICAYIOLIUE:

1. [TapameTp MOJATAMBOCTY IIOYBEI 3PO3MHU ), KOTOPHIA MOXKET OLie-
HUBAThHCSl OOPATHBIM IYTEM I10 Pe3yAbTaTaM JIa00pPaTOPHBIX IKCIIEPU-
MEHTOB U IO HaOMIOAEHUAM Ha pealibHbIX BOgocOOpax.

2. KoapdunueHr HenMHEHHOCTH 3pO3UOHHON QyHKIMUA ¢ (C/M),
T.€. 3aBUCUMOCTH MHTEHCUBHOCTH 3PO3UU OT UHTEHCUBHOCTH ITOBEPX-
HOCTHOI'O IIPHTOKA K pycjioBoii ceTH. OLiEeHKa — HO pe3yibTaTaM Ha-
ONMIOEHUI 32 CMBIBOM Ha ITIOIIAAKaX U MUKPOBOIOCOOpaX MpH ecTe-
CTBEHHBIX JOXISIX U UCKYCCTBEHHOM JOXIEBAHUM.

3. Koadboburuenr duwiptpannu f (M/c). OueHka — I10 JaHHBIM Jia-
OOpaTOPHBIX U3MEPEHUM Ha MOYBCHHBIX MOHOJIUTAX WJIA OOpaTHBIM
MyTeM [0 BEJIWYMHAM OCAIKOB U CTOKA IIPU €CTECTBEHHBIX JOXISIX
MJTU MCKYCCTBEHHOM JIOXKII€BaHUU.

4. TTopHuCTOCTb ITEPBOro pacUECTHOrO CJIOS ITOYBHI €; (Oe3pa3MepHEIi
ImapaMeTp), OlleHKa TPUBHUAJIbHA.

4.4. Murpauus pacTBOPUMOro 3arpA3HUTENs BMeCTe
¢ BOJOI

PacTROpMMOE 3arpsd3HsIONIee XUMHUECKOE BEILIECTBO BMECTE C BO-
N0 TPOHMKaET B ITOYBy. YacTe BelecTBa ancopOoUpPyeTCs MOYBEHHBI-
MU yacTHMUaMU. MeXIy KOHLEHTpalueil pactopa M aiCOpOLIMOHHBI-
MY BO3MOXHOCTSIMHU [TI0YBBI CYLLIECTBYET OIPENEICHHOE COOTHOIICHUE.
Kpusasi, orobpaxarlliasi TaKkoe COOTHOIIEHUE, HOCUT Ha3BaHMUE U30-
TepMbl ancopbuuu. Ecnu He Oynetr HOBBIX NMOCTYIUIEHUI 3arpsi3Hsi-
IOLIEr0 BEIIECTBA, TO B IpoLEecCe MHGWIBTPALIUU TAJOA U JOXKIEBOU
BOZKI OH IMOCTEMEHHO OYNET BBIMBIT U3 MOYBHL U [TOCTYIUT B OA3EM-
HbI€ BOIHI, Ie 1 OymeT npebriBaTh, MOCTEIIEHHO UCTOLUASICH, OTNIpeae-
JICHHOE BpeMs. Y4YacTue INOA3E€MHBIX BOJA B IIEPEHOCE PacCTBOPHUMOIO
3arpsA3HSIOLIETO BELECTBA PACTATMBAET MMPOLIECC 3arpsI3HeHUs U I10-
cienyloliei pecTaBpaliMy Ha JONTME TOAbl U AEeCSITHUIETHUS.

IIpumeM Be3ne, YTO KOJIUYECTBO 3arps3HSIOHIETO BEllleCTBa Olpe-
JIeJISIETCSI €T CJIOEM B CHEXHOM ITOKPOBE, Ha MOBEPXHOCTHU MOYBHI, B
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pacyeTHbIX cosix noussl (PCI1), B pasnuyHbIX sipycax MOA3€MHBIX BOA.
Takas ¢opma BhIpakeHUs yAoOHA INpU pa3aW4HBIX MOACYETAX, IJ1aB-
HBIM 06pa3oM GanaHCOBBIX. BBenem 0603HaYeHUSI U NPUBEAEM HEKO-
TOPbIE COOTHOUIEHHS:

" — coit pacTBOPUMOTO 3arpsA3HSIOLIErO BELIECTBA, M;

a — CJIOM 3arpsi3HSIOILEFO BEILeCTBA B aCOPOUPOBAHHOM COCTOS-
HUH, M;

B — MIOTHOCTH 3arpsA3HSIOLIErO BELIECTBa, KI/M;

¢ U ¢’ — KOHIEHTpAIM 3arpsA3HSIOIIETO BEILECTBA B IOYBE, KI/M3
M KI/KT COOTBETCTBEHHO;

V — OTHOCHUTEbHAS KOHIIEHTpALUS 3arpsi3HSIIOLIETO BELLEeCTBA B
pactBope (O6e3pa3MepHas BEIUYUHA);

U1 U — KOHIIEHTPALMU pacTBOpA 3arpsi3HSIIOLIEro BeUIeCTBa, Kr/M3,

c=h"BlAx; " = h"B/[Ax(1-¢e)p];
w=h"B/(H+n"); W=h7B/H;
v=h"|H.

3mech AX — TOJNL{MHA PACYETHOIO CNOS MOYBBI, M; p — IUIOTHOCTh
MOYBEHHOTO BEILIECTBA, KI/M?3; € — ITOPUCTOCTH MTOYBHI (Oe3pa3MepHast
BenuuuHa); H — cioil BOAEI, M.

KpuByIo 3aBUCUMOCTU MeEXIY KOHIIEHTpALlMeil pacTBOPUMOLO 3a-
IPA3HAIONIErO BEUIECTBA U CJIOEM aICOPOLMY IPUHSATO Ha3BIBaTh U30-
mepmol adcopbyuu, HeCMOTPS Ha TO, YTO, MPUBOMAS TaKUe KPHUBEHIE,
4acTo «3a0BIBAOT» YKa3aTh, KAKUM TeMIIepaTypaM 3TU KPHUBBIE COOT-
BETCTBYIOT.

Cpenu U3BECTHBIX aHAJUTUYECKUX ANMIPOKCHMAIIMI M30TEPM am-
COpOIMYU MPUCYTCTBYIOT IMHEWHAS U Jpyrue (pYHKIHUU, TaK Xe KaK U
pasuple (OpMBI BEIPAXKEHHUI KOHIIEHTpaluu pacTBopa. I'oBops 0 KOH-
HEHTPallMY XUMUYECKOTO BEILIECTBA B BOIE U M30TEPME aACOPOLIMH, K
3TUM MOHATUSIM HEOOXOAUMO MOIXOIUTE C MOBBIILIEHHON aKKypaTHO-
cTbi0. [ToBOX 3aKITI0YaeTCS B HEOMHO3HAYHOCTH ITOHSTHSA «KOHLIEHT-
pauusi». CylecTBYIOT ABa pacCIIpOCTPaHEHHEIX BApUaHTa OIpeae/IeHUs:
1) konmyecTBO BeliecTBa, colepXalleecs B e€JUHULE 00beMa BOIBIL
vy = V/W; 2) To Xe, HO B eAMHMIIE 00beMa pacTBopa: vo,= V/(W+ V),
rae V'u W— cooTBeTCTBEHHO 00BEMbI XUMUYECKOI'O BELIECTBA Y BOIBI.

HarnoMHuM, 4TO Cpeau M3BECTHBIX BBIpAXEHUI U30TEPM amcopo-
LMY B [IEPBYIO OYepeab OOBIYHO HA3BIBAIOT COOTHOLUeHUS I'eHpu

7
a=a’v
u JleHrmiopa
a=aVv'/(1+v),

KOTOpBI€ TPOTHUBOIIOCTABISIOTCA APYr APYry KakK JIMHCHHOE M HeJu-
HEHHOE U OTBEYAIOT PA3NIUYHBIM (DUMYECKUM MOIEIAM aACcOpOLIMH.
JII00OMIBITHO, YTO «3aKOHbI» ['eHpu U JIeHrMiopa MepexoasT APYr B
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apyra npy 3aMeHe OJHOro criocoba BBIPAXKCHUA KOHLUCHTPAUUU OpYy-
UM

a=av,=av/(1+v)).

CocraBuTh npeacrasjieHHe, 0 KaKoil KOHLEHTPALMM MAET pPedyb B
TOH WIM UHOH CTaThe MJIM MOHOrpaduu, Yyalue BCEro 3aTPYIAHUTENBHO.
715 BhIpaXXeHUsT M30TEPMBI MCIIOIB3YyEeM HOCTATOYHO THOKOE MHTEP-
MOJIALIUOHHOE BhIpaXEHUE

a(v) =a*(vfv)", v<v*, 4.5)

rae a(v) — cnoit agcop6uuu B PCII, COOTBETCTBYIOIUMIA KOHLIEHTPA-
AU QUIBTPYIOLIETOCS paCTBOPa; V¥ — MaKCUMAaJIbHO BO3MOXHAS KOH-
LEHTPALVs 3arpsA3HAIOIIETO BElLECTBA B Bojie (PaCTBOPUMOCTh 3arpsi3-
HAIOLUETO BEUIECTBa) IPU JAHHOI TeMIlepaType; a* — MaKCUMaJbHBIiA
CJIOH agcopOLMy 3arpsI3HSIOLIErO BEIUECTBA NPU JaHHOM TeMIIepaTy-
pe; n — ToKa3are)ib HeJIMHeHOCTU M30TepMBbl agcopbuuu. Ionpa3sy-
MeBaeTcsa o0paTHas 3aBUCUMOCTb MEXIY BeIMUYUHAMU a* u v*.

Bripaxenue (4.5) nanomunaer usorepmy ®Ppeitnmmxa a(v)=a'v",
KOTOPYIO B CUTYyauMsiX, MONOOHBIX Hauled, UCIOJB3YIOT Yallle BCETO,
HO KPUTHKYIOT 33 3MIIMPUYHOCTH (OYATO BCE NPYrHE U30TEPMBI HE
SMIIMPHUYHBI!) M 32 TO, YTO OHA HE IMEPEXOAUT B JUHEHHYIO GopMy
MIPY HU3KUX KOHLIEHTPALIMAX PACTBOPA M HE MMEET BEPXHETO Ipeea.
IlepBEIit HEAOCTAaTOK BOBCE HE OYEBUAEH, BEIb MBI COTJIACHBI HAa MCKA-
JKEHUE «3aKOHa» I'eHpu Npu BbICOKUX KOHLIEHTPALMAX. A JIMHEHHOCTD
WU30TEPMBI TS MAJIOHACBILUIEHHBIX PACTBOPOB BOBCE HE €CTh TEOPETH -
YECKHU Y SMITUPHYECKH HENpenoxHEIi dhakT. UTo ke KacaeTcs ypaBHe-
Hud (4.5), To OT BTOPOTO, AOCTATOYHO SIBHOTO HEAOCTATKA YPABHEHUS
Opeitupmixa, oHO U30aBIEHO.

3aBUCHMOCTh PACTBOPUMOCTH 3arpsA3HSIONIETO BELISCTBA OT TEMITE-
paTyphl IPUMEM JIMHCHHOM:

vi=vy+E0 mpu 620°C,

rae v§ — pacrtsopumoctb npu 6 = 0 °C; & — sMmupuyeckuil koagdu-
LMEHT, TMPUCYUIUA JAHHOMY 3arpsA3HAIOLIEMY BEIUECTBY; 0 — TeMIie-
patypa pacTBopa.

3aBHCHMOCTh @* OT TEMIIEPATyphl ONPEACINM COOTHOIIEHUEM

a' = av; /v,
rae aj — cioil amcopOUMM IIPU HACBILIEHHOM PAacTBOpe U TeMIIEpaTy-
pe 6=0°C.

Takum 06pa3oM, B Ka4ecTBe apaMeTpOB GUUKO-XUMUYECKON CH-
CTeMBI 3arpsA3HAIOIIee BEIIECTBO — IIOYBA BBICTYIIAIOT CIEAYIOUIME: V),
ag, &, n.

HeobpaTtumoe cBg3bIBaHME 3arpsI3HAIOLLETO BEIECTBA C BELIIECTBOM

[OYBHI He yyuThiBaetTcs. Ilpeanonaraercs, 4To momnpasKa Ha 3TOT He-
IIOy4eT Bceraa MOXeT ObITh caenaHa 6e3 Kakux-aubo 3aTpyaHEHHUIH.
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Ecnmu agcopbar Xuaxuii, To a*, Kak U Tpexiae, MaKCUMaJIbHBIR
CJAOK aacopOuuu, a v¥ — OTHOCUTEbHAsT KOHUEHTPALIUs!, [TPEeBbILLIe-
HUE KOTOPOH HE BEAET K YBEMUUECHUIO alCOpOLIMU.

Ha moBepXHOCTB ITOYBEI TOCTYITAET TBEPAOE MU XKUIAKOE 3arpA3HI -
IOlllee BEILIECTBO.

OHO HaKaIUIMBaeTCHd Ha MOBEPXHOCTH, YACTUYHO MPOHMKAsS B IO-
POBOE MPOCTPAHCTBO BEPXHETO COA OUBBI. Bgegem 0603Ha4YEHUA:

K" — c0i 3arps3HSIONIEro BeLECTBa Ha TOBEPXHOCTH TIOYBBI;

AK” — ero TIOCTYIJIEHUE Ha MOBEPXHOCTh 3a PACUYETHBINA MHTEPBa
BpeMEHU Af;

Vv — KOHUEHTpALMs PacTBOpa, MOCTYIAIONIero Ha MOBEPXHOCTH (OT-
JMYaeTCsi OT HYJIS MPU 3arpsi3HEHHBIX JOXIAX WU BOAOOTAAYE U3 3a-
IPSI3HEHHOTO CHeEra);

H — cnoii noxas win BOOOOTAa4YM U3 CHEXHOIO IIOKpOBa.

byneM monarath, yTo BOma, MOCTYIIAION[AS HA IMOBEPXHOCTH I10-
YBHI, [IPEBPAIAETCH B HACHIICHHBIM pacTBOp A0 TeX IOp, I10Ka 3a-
IPA3HIIONIEE BELIECTBO He UCCAKHET. Torma

h" = max (AR + B~V H; 0),

rae 4, — HayanbHOE 3HaYeHUe CJIOS 3aTPSI3HSIONIEro BEeLeCcTBa.

IIpuMeM, 4TO B KaXXAOM PACYETHOM CJIOE€ ITOYBBI MHTEHCHUBHOCTB
azcopOuuM 3arpsA3HSIONIETO BEINEeCTBAa IIPOINOPLMOHANBHA TOJILIMHE
3TOrO CN0A AX, HEKOTOPOH HYHKLUMUHU OT MHTEHCUBHOCTH (IIbTPALIU
BOIHOIO PAacTBOpa 3arpsA3HSIOLIEro BeliecTBa ¢(i) M OIpenensercs
pasHoCThIO a(Vv) — a, Tae a — CJIoi agcopbuuu U a(v) — paBHOBECHOE
KOJIMYECTBO aACcOpOUPYEeMOro BEIeCTBA IIPU JAHHOW KOHLEHTPALMHU
pacTBopa:

dafdt = pAx|a(v) - ale(i),

[Ae p — TMoKasaTenb MHTEHCUBHOCTU aacopOuuu (mecopbuuu) 3a-
TPSI3HAIOILETO BElIECTBA B TOJIIE MTOYBBI.
Torna cnoit ancopbuuu

a=a(V)(1-2%)+agh,

Io€ gy — HAaYaJIbHOC 3HAYEHUC a U

A = exp[-pAxAtf (i)].

OueBUIHO, 4TO Aa = a(v) — a, ipu Aa >0 HabozaeTcs ancopouus,
npu Aa=0 — paBHOBeCHOE COCTOSIHUE U TIpH Aa < — mecopOuus.

PaccmotpuM cnenyrouiue BapuaHTel f(7):

1. IHTeHCUBHOCTD aIcCOPOLIMYU HE 3aBUCUT OT UHTEHCUBHOCTY (DHJIb-
Tpauuu Bopsl: f(i) = 1. CuTyauus 3mech He CTOJb IIPOCTA, KaKoi Ka-
JKETCSl Ha TIEPBBIN B3IJIsLA, TaK KaK HESIBHO IIPUXOAUTCS IIPeaIioaraTh
YCIIOBUE OTCYTCTBUS JIUMUTUPYIOLWIETO ancopOumio (AecopOLMIO) CHU-
XKEeHUA (ITOBBILIEHUS) KOHIEHTPALMU PacTBOpa.
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2. MHTEHCUBHOCTD aicopOLMHU ITPOMOPLUMOHATIEHA UHTEHCUBHOCTU
dunsTpanuu Boasl: f(i) = H/At.

3. 'HTeHCUBHOCTD ancopOILMU IPONOPLUYOHAIbHA HEJIMHEHHOI (cTe-
neHHo# npu 0 <7< 1) GyHKIMM OT MHTEeHCUBHOCTU (OMIILTPALIMU BOABIL:

f)=(H[Ar)".

4. UHTEHCUBHOCTD aICOPOLIMU HETUHEITHO 3aBUCUT OT MHTEHCHUB-
HOCTU QUIBTpPAK BOIBI, HO €€ POCT OTPAHUYECH:

f() =1-exp(-r'H/At).

31ech r U ¥ — roKazaTel HEJIMHEHHOCTH COOTHOLIEHHUS MEXIY
MHTCHCUBHOCTSIMU IIPOLIECCOB aJCOPOLIMY — AecopOLuY U (UIbTpa-
AU BOABL.

B anroputMax, onmMchIBalOIMX OOIIMI NpoLiecC 3arpsA3HeHus, 0~
MUMO [PUBEJEHHBIX COOTHOLIEHUM TOMXHBI MPUCYTCTBOBATh YpaBHE-
HUSI, OMUCHIBAIOILIME ITPOIECCH KPUCTALIU3ALMYA TBEPAOTO 3arpsi3HsI-
JOLLErO BEIIECTBA B CJIyyae MOHMXKEHUS TEMIIEPaTyphl pacTBOpa WU
YMEHBIIEHUS ancOpOLIMOHHBIX BO3MOXHOCTEH MPY MOBEIIEHUU TEM-
MepaTypHl, 8 TAKKE IMOTMagaHusl 3arpsi3HSIONIETO BelllecTBa B IIOBEPX-
HOCTHbIE, [TOYBEHHBIE U MMOA3EMHBIC BOADI.

4.5. IlepcneKTHBBI M3yYEeHHS W MOJECIHPOBAHHSA
NpPOLECCOB IPO3UH M 0ACCEHHOBOIO 3arpA3HEHHS

JlanbHedIIMe MepCreKTUBBI MCCAe0OBAHUM M MOMETNPOBAHUS KOM-
TUIEKCHOTO IIpoLiecca CTOKA, 3PO3UHU U 6acCefHOBOIO 3arpsi3HEHUSI CBSI~
3aHBI ¢ HEOOXOAUMOCTDBIO JOCTUKEHMS JIOTUYECKOM, PU3NUECKOIt, reo-
XUMHYECKON U alTOPUTMUYECKON LETOCTHOCTU U OTHOCUTEIBbHOM 3a-
KOHYEHHOCTH TEOPUU U MOJETUPYIOIIMX CUCTEM.

He meHee BaxkHa npolenypa 0000LICeHUS 1 HODMUPOBAHUA Mapa-
METpPOB, T.e. HHPOPMALMOHHOro obecrneyeHus: MOEIUPOBaHUS PO~
1eccoB POpMUPOBAHUSA XKUIKOT0, TBEPAOrO U TOKCUYECKOTO CTOKA.

Y3KuM MecTOM JJISL CTAHOBJIEHUS YETKOM U Pa3BEPHYTOM METOAU-
KU MOJECIUPOBAHUS SBJSETCS NPAaKTUYECKOE OTCYTCTBUE HOCTYITHOM
HHGOPMALMM O 3arPA3HEHUM peYHbIX 6aCCEHHOB U cToKa ¢ HuX. He-
00XOMMEI JJaHHBIE O IOCTYIUIEHUM 3arpsA3HSIIOLIErO BELeCTBa Ha MO~
BEPXHOCTH 6acceifHOB, 00 UCTOPUH €ro MPEOBIBAHUS TaM M, HAKOHeLl,
0 €ro CTOKE yepes3 3aMblKatoinuii cTBop. M Bce aTo nmpu Hanuuuy Gosee
CTaHAAPTHBIX MATepUATIOB 00 OcamaKax M KUAKOM CTOKe.



FTABA 5
TOPHAA TUAPOJOI'UA

5.1. TIpobGaema

TopHast TUIPOIOrUSI MOXET OBITH BblejieHa B OCOOBIM KpYyMHBIH
pasnen TUOPOJIOTMY CYHIM M3-3a BO MHOIOM OIIPEXENAIOIErO BAUA-
HHS BBICOTBI MECTHOCTH. CKJIOHBI KaK IJIaBHBIE 3JIEMEHTHI TOPHOTO
penbeda CBS3aHBI C TAKMM CBOMCTBOM TEPPUTOPHMHU, KaK €€ pacuiie-
HEHHOCTb U B IIEPBYIO OYepe]b XapaKTepU3YIOTCsl YKJIOHOM U JKCIIO-
suuueit (opueHTalueir). B ©3BeCTHOM CMEBIC/IE «PAaBHUHHAS» THIPOJIO~
T¥sl MOXET TPAaKTOBaThCH KaK YAaCTHBIM Cliydaudl TOPHOM IIPpH MasbIX
BBICOTAX M YKJIOHAX. Bce ckazaHHOE O rUAPONOTUU BOOOLUE B MEPBYIO
ouepelb OTHOCUTCS U K TOPHOM TMAPOJIOTUM.

Hrtak, BbICOTa, YKIOH U opueHTauust! Bce 3TM rnaBHble XapakTe-
PUCTMKY TOPHOM TEPPUTOPUM HMMEIOT KakK IpSIMOE, TaK U KOCBEHHOE
BO3IEHCTBUE HA TMAPOJIOTMYECKHE TIPOLECCHl U SBJEHUS B ropax.

O011ass KapTHHA BBIHYXKIEHHOTO HM3MEHEHMS! I'OPHOIO KiMMara C
BBICOTOI, a CNEIOBATEIHHO, M YCIOBUN MIPOTEKAHUS HA3EMHOMW YacTu
TUAPOJIOTUYECKOrO HMKJIA B TOPAX XOPOLIO WITIOCTPUPYETCS MOIENbIO
«CTaHIAPTHOI aTMocdepbl», 0TOOPaXKAOIIEH OCPEIHEHHOS CTaTHIEC-
KOe cocTosiHue atMocdepsl, cooTBeTCTBYIOIIEe 45° C.1i. ¥ MpencTaB-
JIEHHOE PSIOM OCHOBHBIX €€ (DU3UYECKNX XapaKTePHCTHK B 3aBUCHMO-
CTH OT BBICOTHI Haz ypoBHeM Mopsi (AtMocdepa. CripaBounuk. JI., 1991)
(tabn. 5.1).

Jannsle Tabn. 5.1 MO3BOMSIOT YSICHUTH TOJILKO OGIIYIO 3aKOHOMEp-
HOCTh, HO HE MOTYT ObITh MCII0JIb30BAHMI /I KOHKPETHBIX PACUETOB.

Topnas runponorug MoxeT ObITb TIOApPAa3aeieHa Ha Ase yacTu. Ilep-
Bag U3 HUX KacaeTcsl 0cobeHHOCTeW GOPMUPOBAHUS CTOKA B TOPHBIX
YCIIOBMSIX, BTOpast — T'MAPOJOTMYECKHUX IIPOIECCOB, Pa3BUBAIOIIMXCSA
MOYTH UCKJTIOYUTENBHO B pailOHaX BRICOKMX YKJIOHOB. YKIIOH MECTHO-
CTHU, B KOHEYHOM CcueTe, ONpeAesIaeT CaMo CYLieCTBOBAHUE CTOKA KaK
TakoBoro. M ecnu ykjioHsl Majibl, TO BCe NPOLECCH TPOTEKAIOT CIIO-
koitHo. C yBesnyeHneM yKJIOHa CUTyalusi MeHsieTcsl. [Ipu 3TOM OTKpBI-
BAIOTCA BO3MOXHOCTYM BO3HUKHOBEHMUS LEJOU cepuu crieuuduueckux
MMPUPOIHBIX SIBICHUI.

ToBopst 06 ykioHe, Becerna HeOOXOMUMO YETKO CO3HABATh, KaKas U3
TPUTOHOMETPUYECKUX (QYHKIHUH — CUHYC WIM TAHI'€HC — HMEETCs B
Buay. [Ipu Mansix yKioHax 3eMHOM IOBEPXHOCTU 3TO 3HAYEHUS MOYTU
HE UMEET, HO NpU OOJIBUIMX MOXET IIPUBECTH K CEPbe3HBIM OLIMOKAM.
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Tab6auua 5.1. Crangapruas atMocgepa Kak GYHKUMS BHICOTDI
HAJ YPOBHEM MODPH

BricoTa, M Temneparypa, °C ﬂaBﬂc}i?‘lf_Il;OBﬂyxa, Bo?;y[:(?o;;‘/bw

0 15,0 1013 1,225
1000 8,5 899 1,112
2000 2,0 795 1,007
3000 -4.5 701 0,909
4000 -11,0 617 0,819
5000 -17,5 540 0,736
6 000 -24,0 472 0,660
7000 -30,4 411 0,590
8000 -36,9 357 0,526
8848 -42.,4 315 0,476

5.2. Ocobennoct ¢opMUPOBAHAA CTOKA B ropax

®Dusuka npoueccor GOPMUPOBAHMS CTOKA U B FOpax, U Ha paBHU-
Hax ofHa U Ta Xe. OXHAaKO B FOPHBIX YCAOBUSX BCE TH IIPOLIECCHI B
Gonbliieil Mepe UHTEHCU(DUIIUPOBAHEI U BEIpaXeHBI Oonee apko. Penb-
ed, He cyuTas MPSIMOTO BO3AEMCTBUS Ha CTOK Yepe3 BBICOTY MECTHO-
CTH, YKJIOH M 3KCIIO3ULIUIO CKJIOHOB, OKa3bIBaeT BIUSHUEC Ha KIMMa-
TUYECKHUE YCIOBUSA Y NaHaadThl, KOTOPBIE, B CBOI OYepelib, ONpe-
JIeJISIOT BEJIMYUHY CTOKA U €ro pexuMm [29].

Ormnpenensiolice BAMSHUE a0CONIOTHOM BBICOTHI MECTHOCTH Ha KJIH-
MaTHYECKUE YCTOBUS (QOPMHUPOBAHHS CTOKA JIOCTATOYHO OYEBMAHO M
BO MHOTOM HMOAOOHO BAKUSHUIO IUMPOTHL. YBENIUYEHUE BBICOTE OOBIYHO
COITPOBOXIAETCA MAaZeHUEM aTMOCHEPHOIO JABIEHUS, [MOHMKEHUEM
TeMITepaTyphbl U BJIAXHOCTU BO3AyXa, pOCTOM IIPSAMOM COJIHEYHON pa-
IUalKK, BEPOATHOCTU (Ha30BBIX MEPEXOHOB, MOSIBIEHUEM TOPHBLIX, a
3aTEM BBICOKOTOPHBIX JIAHIIIA(TOB BIUIOTH A0 KPYTAOTOOUYHBIX DUp-
HOBBIX Mojie#. bosbiliasg abCcoMoOTHAS BHICOTa — 3TO YBEJIMYEHNE 3UMBI U
COKpalUEeHHUE JIeTa, 3TO [TO3AHSS BECHA U PAHHSIS OCEHb.

AHamu3upys 0COOCHHOCTU BNUSIHUS BBICOTHI Ha BOIHBIN GajlaHC
TOPHBIX BOZOCGOPOB, YaCTO MPUBOAAT PA3HOrO poja MoKa3aTelbHbIE
HAa TepBHIH B3MAA 3aBucuMocTy. Ho MHOIME M3 HUX MIITIOCTPUPYIOT
rpeobiagaHue OyXraTepcKoro noaxonaa Han ¢gpusuyeckuM. Hanpumep,
VHOTHA KOHCTAaTUPYETCS POCT MCHAPEHUSI CO CHEXHOro IMOKpOBa C
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Tabnuua 5.2. KoagdpundenTsl HCIAPAEMOCTH B 3aBUCHMOCTH OT BBICOTDI
MECTHOCTH

H,m| 0| 500]1000{2000{3000|{4000|5000|58146000|7000{8000|8848
K | 1]1,09)1,17] 1,34| 1,52] 1,69 1,86 2,00 | 2,03 | 2,20} 2,38 2,52

yBeNMYeHUeM BhICOTHI. HO B OCHOBHOM 3TO BCErO JHLIbL CIEACTBUE
BJIMSIHUSL TIPONO/DKUTEABHOCTU 3aJieraHUsl CHEXXHOTIO IIOKPOBa, a He
HETIOCPEACTBEHHOTO BO3IEHCTBUS BBICOTBI HA MHTEHCUBHOCTD IIPOLIECCa.
Boob6iite-To npy MpOYUX paBHBIX YCJIOBHUSIX CHUXKEHUE aTMOC(HEPHOro
JABJIEHUs C BBICOTOM OJKHO CIIOCOOCTBOBAaTh HEKOTOPOMY YBeJMYe-
HUIO UCMAPSIeMOCTU. B 4acTHOCTU MMEHHO MO3TOMY C abCOMIOTHOH
BBICOTOH pacTeT BeJMYKMHA MCIAPEHUS C BOAHOM moBepxHocTU: K =
=0,000172H + 1, tne H — BBICOTa Hajl ypOBHEM MOps, M. DbdexT
BJIUSIHUS BBICOTHI HA OTHOLICHUE UCIAPSIEMOCTY Ha JaHHOM BBICOTE K
TaKOBOMY Ha YPOBHE MOPS WUTIOCTPUpPYETCs Tabi. 5.2.

Ilpsimoe Bo3/eiiCTBHE HA PEXUM CTOKA OKa3bIBaeT PA3HOCTH BBICOT
B peyHOM OacceifHe, a TOUHee — pacnpeleneHue MNOUain 110 BEICOT-
HBIM 30HaM. YBeJIMYeHue JUATAa30Ha BBICOT BiieyeT 32 cobol pocT npo-
JIOJDKUTENIBHOCTU CHETOTASTHUSI U CBA3@HHOTO C HUM MOJI0BOAbS. Ecnu
HA PAaBHUHAX YMEPEHHOM 30HbI IOJIOBOLALE 00bIYHO mtuTcst 15— 50 qHel,
TO B ropax npu pasMaxe BbicoT B 3000—5000 m — 100—180 nueit.
[Tnowaas OMHOBPEMEHHOTO CHETOTATHUS, OTPAHUYEHHAS C ONHOM CTO-
POHB! GPOHTOM, a C APYroif — THUIOM CHETOTASHUSA, C TEYEHUEM Bpe-
MEHHU MEIUTEHHO ToN3eT BBepX. PPOHT CHETOTAAHUS — ITO NPUCIU3H-
TEJILHO MOJIOKEHUE «HYJIEBOM» U30TEPMEBI, ThIJI — Ce30HHAas CHeropas
nuHUA. OCTaBLIMECS HUXE MTOCIEeNHEH OTAEAbHBIE JIETHUKA M CHEX-
HUKH BHOCST IOITOJTHHUTEIILHOE CBOEOOpa3ue B peXXuM PEUYHOro CTOKa,
TIPOUTEeBAs MOJIOBOABE BIUIOTH A0 HACTYIUIEHUS OCEHHUX XOJIONOB.

IlepBornpyuyuHa BIMAHKSI OpPUEHTAUUU (IKCIO3MUIUK) CKIOHOB Ha
yca0BUsT GOPMUPOBAHMS CTOKA (MPSIMBIE U ONOCPENOBAHHBIE) — pa3-
HHULIA B KOJIMYECTBE IMOCTYNAOIIEN COTHEYHON paauanuu. Ilocaencreus
3TOro (hakKTa 3areyaTyIeHbl B CIOXUBLIEHCS TaHAIIA(GTHON CTPYKType
KaXIO# TOpHOU TEPPUTOPUH.

CyliecTBEHHO pa3inyue B MIPOTEKAHUU NPOLEeccOB GOPMUPOBAHMS
CTOKAa Ha CKJIOHAX pa3IUYHON 3KCIO3MLIUU, NaXe €CJAU 3TH CKIOHBI
obpalleHbl K OJHOMY M TOMY Xe€ BOHZOTOKY. OCOBGEHHO pasHUTeNbHbI
KOHTPAacCThl CKJIOHOB CEBEPHOM M I0XKHOU opueHTaluii. YacTo MOXHO
HAOJIIOAATh KAPTUHBI, KOTIA OAUH U3 ITUX CKIIOHOB [TOKPBIT JIECOM, a
JIPYroi — JIyrOBO UM CTEITHOH pacTUTENBHOCTBIO. SIBIeHUS onpeie-
JISTIOLLETO BJIUSHUS OPUEHTALIMM CKJIOHOB COXPAHSIOT CBOIO aKTyalib-
HOCTb U IIPM Iepexojie K MaciiTabaM Makpopeibeda.

ITpu paccMOTpeHHUU NpoiiecCcOB GOPMUPOBAHK CTOKA 44CTO 3a0bI-
BalOT O BJIMSIHUM YKJIOHA, & OHO CYIUECTBEHHO, OCOGEHHO B IOPHBIX
ycaoBusix. OueHb BaXHO, Hanpumep, oOpaTUTh Ha HEro BHUMaHUeE Tipu
COBMECTHOM MaTeMaTH4eCKOM OMMCAHMM NepeHOCca TeIUia M BJIArH.
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IToHuMaHue MPUHOUIIKAJBHOTO BAMSHMS YKJIOHAa Ha CTOKOBbIE
[IPOLIECCHl B TOpax JOJKHO ObITh OCHOBAHO HA TPEX BaXKHBIX, XOTS
BpoJie OB U TPUBHAIBHBIX, (haKTax:

1) meicTBUTENBHAS IUIOLIAAb COIMPUKOCHOBEHUS TOACTIIAIOLIEH
[IOBEPXHOCTH ¢ aTMocdepoii Bcerga Ooiblie cBOE FOPU3OHTANIBHON
NpOeKLHY;

2) IBMXXEHUE BOTHOrO IMOTOKA B IIOYBE M PBIXJIOOOJIOMOYHOM rop-
HOH ITOPOZE OCYILIECTBISETCS BEPTUKAIBHO;

3) IOTOK TEIUIOBOM SHEPrUM HAIIPaBIE€H MepIIeHIUKYISIPHO IO~
BEPXHOCTH CKJIOHA.

®DopmanbHO 1pH o> 0° cucTeMbl KOOpPAUHAT, YOOGHLIE MPU OIHCA-
HHMM IIOTOKOB TeIUla Y BJIard, HE COBIIAJIAIOT, YTO HOJDKHO OBITH y4YTe-
Ho. B ciydae nucKpeTH3aldK Cpelbl caeayeT YeTKO IIOMHUTh, YTO €CIIH
AZ — TOJIIIIMHA PaCYETHBIX CJIOEB MOYBHI, MapaUIEbHbBIX [TOBEPXHO-
CTH CKJIOHA U UCITOJIb3YEMBIX B CUCTEME pacyeTa JMHAMHUKY TETUIOBOM
SHEPTHM, U AX — TOJNIIMHA CJIOEB B CUCTEME pacyeTa JMHAMUKH Bia-
I, TO

Ax=Az/cosq.

Tak, npu o =60° Ax/Az=2.

IIpakTUyecKue rUAPONOTUYECKUE ITOCIEACTBUS BBIIIECKA3aHHOTO
TaKOBHI: IIPU MPOYUX PABHBIX YCIOBUIX BEJIMYUHA YKIIOHA 3€MHOIA 1O~
BEPXHOCTH B 1/cOS o0 pa3 yBeIMYUBAET IPUTOK TEIUIA B CHEXHBIH IT0-
KPOB, ITOYBY WJIM PErOJMT, CTAWBaHME JIBJA WIIX CHEra, MCIapeHue ¢
MOYBEI, IIEPEXBAT OCAAKOB PACTUTENILHBIM MTOKPOBOM, HaYaJbHBIE ITO-
Tepu CTOKA. 3aTO YMEHBIIAETCS U CTAHOBUTCS IIPEHEOPEXUTEIBHO Ma-
JIBIM TIOBEPXHOCTHOE 3a/iepXXaHue. BUauMo He ciieyeT HallOMUHATh,
4YTO K CJIOIO OCAJKOB BCE 3TO HE OTHOCHTCS, YTO U BJEYET 3a coOOM
WU3MEHEHUSI COCTABJISIOLIMX BOJAHOTO U TEIUIOBOTO GaJlaHCOB HAKJIOH-
HBIX TEPPUTOPUIA ITO CPABHEHHUIO C OJIM3KUMU K TOPU3OHTAIBHBIM. Cy-
LIECTBYIOT U IPYTHE BO33PEHMA 10 IOBOAY BIUSIHUS YKIJIOHA Ha CTOK U
BOIHOOaIaHCOBBIE COOTHOLIEHUs. B cBoe Bpemsi A.A. COKOJIOBBIM U
M. H. 3acnasckum («O0 ydere peabHO IUTOLaAN BOZOCOOPHEIX Oac-
CEeMHOB ¢ KPYTHIMH CKJIOHaMU». COOpHHMK paboT mo ruaposnorun Ne 1.
J1., 1959) OpuTO BBICKA3aHO COOOpaxkeHUEe O HEOOXOAMMOCTH «BBO-
OUTb MTOIMTPaBKU K MOKAa3aHUAM JOXAEMEPOB IpU COTIOCTABICHUH BJIe-
MEHTOB BOIHOI0 0ajaHca Ha CTOKOBBIX IUIOIIAAKaX C Pa3IUYHBIMU
YKJIOHaMW» B COOTBETCTBUU ¢ BhipaxeHueM H(o) = H(0)-coso, roe
H(o) — neiicTBUTENbHBIA €O OCagKOB Ha MOBEPXHOCTH MPH YIJIE
HakoHa o; H(0) — cnoit ocagkoB, 3aperdCTPUPOBAHHEIN HOXAEME-
poM. YMeHbllleHHe UMEHHO OCAKOB, a HE U3MEHEHUE APYTUX BJIEMEH-
TOB BoAHOro GajiaHca, HEM30EeXHO IPUBOAUT K HEBEPHOI TPaKTOBKE
CUTyaUMU. A BOT ApYroe yTBepxiueHue, npuHamiexaiee M. . JIsBo-
Bugy (Pexu CCCP. M., 1971): «HMcxonsa U3 TeOpeTUYECKUX MPEATIO-
ChIJIOK, OBUIO TOKAa3aHO, YTO YKJIOH MECTHOCTU IMOYTH He BIUSET HA
CTOK, TaK Kak He gBJsfeTcs HakTopoM MHOHIBTpAlUM MOYBEHHOIO
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IIOKPOBa, B TECHOM CBSI3M C KOTOPOW HAXOLUTCHA CKJIOHOBBIA CTOK».
DTO He COBCEM BEPHO Aaxe Uk caydast GOPMUPOBAHMS OBEPXHOCT-
HOTO CTOKAa, NeHCTBUTEIbHO CBA3aHHOTO C MH(WIBTPALMOHHOHN CMO-
COOHOCTBIO 1TOYBBI, HO B O0LUEM CAy4ae — ITO JIOKHBIA BBIBOL.

Crnenyet Takke UMETh B BUIY, YTO [NIyOMHA IPOMAaYMBaHU ITOYBEI
h(0) (u3mepsieMass Mo BepTUKaiu) OyJeT ONMHAKOBON IpU JIOOEBIX
YKJIOHAX, 3aTO TOJIIMHA IIPOMOYEHHOTO cjios (o) (M3Mepsiemast rep-
MEHAMKYAAPHO MOBEPXHOCTU CKJIOHA) OyAeT yMEHbIUATHCSI C YBENM-
YeHHeM YKJIOHA:

h(o) = h(0)-cos o

Jlns pacyeTa CpelIHMX CKOpPOCTEH TeYeHMS BOABI NPU YCTAaHOBHB-
IeMcs IBMXEHUU yallie Ipyrux ucronezyercs ¢opmyna [esu — Mau-
HUHTA

v = KH%(sin o),

rae K — xo3¢bdUIUeHT, YIUTHIBAIOILMN COIIPOTUBIEHUE JBUXKEHUIO
rnmoroka; H — cpedHsis MO XMBOMY CEYEHUIO INyOMHA TTOTOKA; Of —
YroJl HaKJIOHa JIHa pycna; y = 0,5.

BuauMo nuana3oH M3MEHEHUS YKJIOHOB U CaMM YKJIOHBI B 3MITH-
pUYECKOM MaTepuase, KoTopsiM pacronaran Ille3u, ObUTM HaCTONBKO
HeOONBIIUMY, YTO IIO-HACTOSIIIEMY BOIIPOC O 3aBUCHUMOCTH CKOPOCTH
TeYEeHUs OT YKJIOHA TaK U He Obul mocTamieH. /Ui pealbHBIX TOPHBIX
BonoTOKOB Y = 0,17. IMeHHO Takoe, 6oniee CUIbHOE, YeM 3TO IPEeaIo-
JIarajiocb B IpUBBIYHOM Mupe (opmynsl Hle3u, BausiHue ykioHa Ha
CKOPOCTh T€YEHMSI U BpeMs A00eraHus WIM KOHLEHTpPaUUU AOKHO
IIPMHUMATBLCS. BO BHUMAHHKE.

5.3. IlpocTpaHCTBEHHAS HHTEPHOJAIMS
METEopOJIOrHIECKHX BEJIMYHH B TOPHBIX YCJIOBHAX

IlepBoe, ¢ yeM NPUXOOUTCS CTANKUBATHCA T'MAPONOTY-aHATUTHKY
B YCJIOBHSIX TOPHOM CTPaHBI, — 5TO IECTPOTA paclpefesieHUsT ocal-
KOB, YTO HEMEIUIEHHO BJIedYeT 3a co00i MO3aMYHOCTh [TOYBEHHO-PAc-
TUTEJILHOTO NOKPOBA ¥ HEOAHOPOLHOCTh UCIapeHMsl U cToka. [1o3To-
My npobyiemMa 0caJKOB, Ha MEPBBIN B3NS SBASASICH GOPMAJIbHO Me-
TEOpOJIOTUYECKOH, B HE MEHbIUCH CTeNmeHH MPHOOpETaeT UCKITIOYU-
TeJIBHYIO 3HAYUMOCTb AJIS1 THAPOJIOTHU. Cpei MHOTHUX BaXKHBIX BOIIPOCOB
3TOU NMpOOAEMBI CilenyeT BbIACTUTL TPM OCHOBHBIX:

1) 0 HEOOXOOUMOCTU M YCJIOBHOM JOCTATOYHOCTU YUCJIA METEOPO-
JIOTUYECKUX CTAHUMI M OCAAKOMEPHBIX MYHKTOB X UX HE BCEra ONpaB-
@aHHOU H30UPAaTEeIbHOCTU B IUIAHE PACITIONIOXEHUS OTHOCUTENILHO 3718~
MEHTOB MaKpo- U Me3opesibeda;
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2) 06 ommbkax HabMOAEHUI C TOMOLIBIO OCAAKOMEPOB U HEODXO0-
JUMOCTHU BBEIEHUS CYUIECTBEHHBIX NONPABOK, OCOOEHHO Ha BLIAYBA-
HUE TBEPABIX OCANKOB;

3) 0 OPOCTPAHCTBEHHOU UHTEPIONAUKM OCAAKOB.

IlepBrIit BOIPOC CBSI3aH C COLIMOJOTHUYECKHUMU M 3KOHOMUYECKHU-
MU aCMEeKTaMM U IOJKEH NPUHUMATLCS BO BHUMaHUE KaK HeM3Gex-
HbII QAKT, C KOTOPBIM B Pa3HbIX TOCYIAPCTBAX MPUXOANTCS CUUTATHCS
B TUIAHE WIM MOHUMAHUS, WIM COXAJICHUS. YBBI, ceifyac B MUpE Ha-
CYUTBHIBAETCH GOJIbllie 3aKPHIThIX BBICOKOTOPHBIX METEOPOIOrHYeCKINX
CTaHLMH, YeM BHOBb OTKPBITBIX.

BTopoii Bonpoc onpeneisieTcss METOIO0JIOrHe BHECEHHS IIONIPABOK.
Ho neiCTBUTENIBHO NMPUHLUUITAAILHOE PEIIeHUE 30ech CBSI3aHO C CO-
30aHUEM M3MEpUTE/IEll OCAaKOB HOBOrO MOKOJIEHUS, XOTA «HOBas
JKU3HB» B TUIPOMETEOPOJIOTUH U B 3TOM CJiyyae HayHeTCs He cpasy, a
JIMIIb [TOCJIe MHOTUX JIeT MapajuieNibHoil paboTh ctapoii ¥ HOBOM ari-
napaTyphl.

Tperuit Bonpoc — mpeaMeT MpOgeCCHMOHANIBHOIO MAacTepPCTBa U
npepUMMYUBOCTH THIPOIOTOB U MeTeoponoros. EctecTBeHHO, YTO
3aja4ya yaayHOl MHTEPTIOJISILUY B TOPHEIX YCIOBUAX KaCa€TCH HE TONBKO
OCaJIKOB, HO M APYTUX METEOPOJOTMYECKUX IIEMEHTOB.

[Tpu m060M THAPOIOTUYECKOM aHAIU3e, NIPU pacyeTax U MONENM-
poBaHMM Becerna TpeGyercsa HajxeXxHas MHGpOPMalKs O METeOPOJIOTU-
yeckUX djieMeHTax. Y1 yeM nonpobHee s3ta nHDOpMaLMs, TeM Jydlle.
[MosTOMY NMPUHLKMNHANIEHO BaXHOE 3HAYEHUE MMEHHO JUIS TMAPOJIO-
MU TpuobpeTaeT NnpobieMa MPOCTPAHCTBEHHON MHTEPIOJIALUU Me-
TEOPOJIOTUYECKUX SJIEMEHTOB.

YeTKo pa3nuyaroTCs ABE CAMOCTOSITENbHBIE, XOTS ¥ UMEIONIUE OIpe-
JENEeHHYI0 OOUIHOCTD, 3aa4u:

1) MHTepnoNAUMSA CTAaTUCTUYECKUX MApaMeTPOB METEeOpOJoruye-
CKMX 3JIEMEHTOB (CPEIHUX MHOTOJIETHUX TOJOBBIX UJIK MECSIYHBIX Be-
JIMYUH, KBaHTUJIER KPUBBIX paclipefe/ieH!s U T.II1.) TI0 TePPUTOPUH
(xmaccuyeckas 3afa4ya KJIMMAaTOJOTUM), CBOASIIAACA K IMOCTPOCHUIO
rpaduyecKux Wi UUOPOBHIX KAPT UX U30JAMHUMN Pa3IMYHOTO MacCll-
Taba;

2) UHTEpIIONSLIMS CaMUX METeOopOJIOrMYeCKUX 3JIEMEHTOB 3a OT-
JebHBbIE AATHI WM APYTHE UHTEPBaJIbl BPEMEHU.

IlepBas 3agaya CBOAMTCA K HAa3HAYEHUIO B MHTEPECYIOIUX HAc
TOYKaX TEPPUTOPUU CTATUCTUYECKHUX MapaMeTpOB, BTOpas — KOHK-
PETHBIX 3HAYEHMH OCAIKOB, TEeMIIEpPAaTyphl, BIAXHOCTU BO3IdyXa U
APYTAX METEOPOIOTHYECKUX INEMEHTOB (4aCOBBIX, CYTOYHBIX, MeCa4~-
HbIX U T.I1.).

Bropast 3amaya 4acToO peluaeTcss HANpSMYIO0 CIocoO0M OOBIYHOM
JIMHeHOM uHTepnonsuUU. Ho B TOPHEIX YCIOBUAX 3TOT IYTh MMPaKTH-
YECKH HelpueMJieM, Pa3B€ TOJNBKO IS YTONMMYECKO TEPPUTOPHH,
CIUIOLUB YChINIAHHOW METEOPOJIOTUYECKUMY CTAaHUUsIMUA. B obuiem ciy-
Yae 1enecoobpa3Hoil NPOLENYpON MpeACTaBasieTCS HOPMUPOBAHHUE
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MepeMEHHON M0 MOAXOASILIEH KIMMaTUYeCKON XxapakTtepucTuke. s
CYLUECTBEHHO IOJIOXKMUTENBHBIX BEJIMYMH AOCTaTOYHO YMHOXEHHE Ha
COOTBETCTBYIOLUIMII HOPMUPYIOLIMIA MHOXUTENb (HarpuMmep, Ha oOpar-
HOE 3HayeHue CpeiHeil MHOrojieTHe! BEAMYMHBI I'OAOBBEIX OCAAKOB,
TEMIIEPATYPhI M BJIAXHOCTH BO3dyXa U T.IL.).

Onepanust HOpMUPOBAaHUS CBOJUT BTOPYIO 3a7ayy K pelICHUIO Mep-
BOi1, TeM 6oJjiee YTO OCTAeTCSI HEOOXOOMMOCTh MEPEXOJA OT UHTEPIIO-
JIAPOBAaHHBIX HOPMUPOBAaHHBIX BeJIMUMH IIyTeM OOpaTHOM onepanuu K
06bIyHBIM. CaMa Xe UHTEePHONAIUA JOCTaTOYHO CTPOro OCyUIeCTBIS -
eTCsl B paMKax TPUAHTYJISIIUY — pa3iesIcHUs 3eMHOU MOBEPXHOCTH Ha
CHCTEMY MPUJIETAIOILIMX APYT K APYTY TPEYrOJbHUKOB, B yriaax KOTO-
PBIX HAXOASATCS METeOPOJIOrMYeckue CTaHUMU. Torma 1y MHTepecy-
IoLIeH Hac TOYKHU BHYTPU JII0OOTO TPEYrOJIbHMKA 3HAaUeHUE METEOpO-
JIOTMYECKOrO 3JIEMEHTA OIIpeie/IgeTCs] KaK cpeiHee, B3BeIeHHOe MEXIY
TpeMsI U3BECTHBIMU 3HAYCHUSIMU.

B KoHEYHOM cyeTe ompeaeeHUe KIMMATAYECKUX BEJUIUH TEMIIe-
paTyphl M BJIIAXXHOCTM BO3[IyXa B JIIOOBIX TOYKAX TEPPUTOPHH OCOOBIX
3aTpYAHEHM 1 TIOYTH He BhI3bIBaeT. I1o-HacTosIIEMY CIOXHO SIBJIsSET-
s po0JieMa UCCeNOBaHMS IPOCTPAHCTBEHHOTO pacnpeaeneHusl ocal-
KOB. JIJI1 TOpHBIX TeppUTOPUI 3Ta NPOGIeMa IPOAOIKAET OCTABAThCA
aKTyaJbHOM U B NpUHIHUIE HE petleHHoN. HekoToprle ycreHbie pe-
aNTU3aluy JUIsI OTAEIbHBIX PAHOHOB BPSA JIM MOXHO CYMTATh OKOHYA-
TEJbHBIMU, K TOMY XX€ OHM OOBIYHO OCHOBAHHI Ha MPHUBICYEHUU pa3-
HOTO POJa MECTHBIX ITOKa3aTeNeil, YTO JIUIIAET BCE MOCTPOCHUS HEOO-
XOIMMOli o0mrHOCTU. B KayecTBe TakMX MoKasaTesiei MOTyT ObIThH Ha-
3BaHbl BBICOTA HAll YPOBHEM MODS UJIU PACCTOSHUS HO BaXHEHUIIHUX B
JJAaHHOM paifoHe oporpaduyecKux TOYEK WM JMHUM (beper Mopsi, OCh
XxpeOta).

BricoTa METEOPONOTrMUECKOM CTAHIIMU — HauboJiee YaCTO UCTIOND-
3yeMbIil II0Ka3aTesb. 3aBUCUMMOCTH XapaKTepPUCTUK OCAIKOB, HAIPpHU-
Mep CpelHEeH MHOTOJIETHEN IrOAOBOM CYMMBI, OT BBICOTHI AaXe€ B Ipe-
Jeax OTHOCHUTENLHO HeOOMbIIMX TOPHBIX 6acceitHoB (10— 1000 xM?2)
HMHOIAa JOCTATOYHO TECHBI U BHIPA3UTENbHBI, @ UHOTAA OYKBaJIBHO
«pacCHINaloTCS». B HUX 3a/10XKeHa HEKOTOpask HeONpeAeIeHHOCTh. Bpsin
JIA CIIEACTBHEM aHAIM3a TAKUX 3aBUCUMOCTEIl MOXET CIIY>KUTh YTBEP-
XIeHHue: yeM GoJiplLIe BBICOTa, TeM 0oJiblie ocagku. YacTo 3To MpocTo
HE COOTBETCTBYET JEMCTBUTENBbHOCTU. HO Takne 3aBUCMMOCTH MOTYT
OBITH OYEHB ITOJIE3HBI, €CIM K JBYXMEPHOMY MPOCTPAHCTBY «BBICOTA —
0OCafiK1» OTHOCUTHLCS KaK K HHTEPHOASIIMOHHO-3KCTPATIONSIIMOHHOMK
IUIOCKOCTH, Ha KOTOPOH MOXHO CTPOUTH LETYI0 KIMMAaTHYECKYIO Kap-
TUHY M3 KPHUBBIX JIMHUMA, B TOM YHUCI€ U TUIIOTETUYECKUX, HO HE
[IPOTHBOPEYAIINX JaHHEIM HaOMoaeHM. Takue MoCcTpoeHUsT MHOTAa
MOXHO OTHECTU K 00J1aCTH, IIOTPAaHUYHON MEXAY HAyKOHM M HCKYC-
CTBOM.

B xadecTBe I11e716CO00pa3HOro U MEHee CYOBEKTUBHOrO Moaxona K
pPELIEHUIO 33J]aYM MOXHO TPEeNIOXHUTh WACI0 CO3JAaHUS HEKOTOPBIX
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MOAXOAIIHKX «OpOrpaduuecKrx Mep», XapaKTepU3YOIX MECTONONO-
JKEHUE OCAIKOMEPHOIO MYHKTA MJIM J000M MHTEpECYIEel HAC TOY-
KM Ha MECTHOCTH, KOTOpBIE HOJKHBI UMETh JOCTATOYHO TECHYIO Of-
HO3HAYHYIO CBSI3b C TOJOBOY (CE30HHOM, MECSYHOU) CyMMOIt ocaa-
KoB. C 3TOH LeNbI0 MpelBapuTe/IbHO CTAaBUTCSA AMArHO3 B3aUMOIEH-
CTBUS BJIATOHOCHBIX BO3AYUIHBIX MAaCC C TOPHOI CUCTEMOI U BBISIBIISIETCS
KiuMaTtodopMUpyIoOllee HallpaBlieHue UX BTOPXKEHUS Ha FOPHYIO Tep-
PUTOPHUIO.

BO3MOXHBI pa3TU4HBIC CXeMBl KOHCTPYHPOBAaHUS «MHTEPIONSLM-
OHHBIX oporpaduyeckux mozpened ocagkos» (MOMO), HO uX Bcex
00BEIUHSIOT YCTAaHOBJIEHHbIE 3aKOHOMEPHOCTU TpaHC(hOpMallUU I10-
Jieil 0CaAKoB HaJ ropaMu — 3¢ EeKTh IPEABOCXOXKIEHUS, [TEPEIUBA U
9KPAaHUPOBAHUS, YBEJIMYEHUE OCAIKOB Ha HABETPEHHBIX CKJIOHAX U
CHUXCHME Ha MOJBETPEHHEIX, YMEHBIIEHUE UX HAll MEXTOPHBIMU KOT-
JIOBUHAMU, IIMPOKUMHU NONMHAMHU U o3epaMu. IIpu aToM ocobyio porb
UTPAIOT BBIHYXKJAEHHBIA [TOABEM BO3LAYLIHBIX MACC, UX ITyTeIIECTBUE I10
NaOMPUHTY AOJIMH U YIIEAWH, BKIOYast PAa3HOTO pOJa OTKIOHEHMS K
Jlaxe NBUKEHUS BCISITh, MOMAaJaHue B TYMMKU Tepen TPYIHOIPEOaO-
JIMMBIMM TIPETpPagaMu.

B xayecTBe MTMHUU Havaja OTCYETa BHIOUPAETCS MOIXOASIIAsT U30-
TUTICA WIN U30THeTa, OTudarolas TOpHYI0 CTpaHy ¢ HaBETPEHHOM CTO-
POHBI, KOTOpYI10 OynaeM cuuTaTh 0a30B0Oil n3oauHuent. Ha paccmarpu-
BaeMOM FOpHOM TeppUTOpUM 0603HAYAIOTCS ABE IPYIIHBI TOYEK C HUK-
CHUPOBAaHHBIMU BBLICOTAMU Hall YPOBHEM MODPS M MECTOIOJIOXEHUEM.
IlepBas rpymna COOTBETCTBYET METEOPOJIOTMYECKUM CTAHIIMSAM U TIO-
CTaM, BTOpasi — TOYKaM Ha MECTHOCTH (HAa30BEM UX pacUyeTHBIMU WIU
penpeseHTaTUBHLEIMU (PT)), 3HaueHHe CyMM OCaJKOB B KOTOPBIX HAM
HEOOXOAUMO, HalpUMep, B LIEJISIX MOJENMpoBaHus crtoka. Eciu Bro-
pas rpyIa ToYeK OIlpe/iejieHa caMOi [TOCTaHOBKOH 3aJlayM, TO Iep-
Basl CJIYKUT ISt OLleHKU mapamerpos HOMO.

OG6pa3Ho roBops, npeniaraeTcs Kak Obl IPONUTH BMECTE C BIaroHe-
CYHIIMMM BO3LYIIHBIMU [I0TOKAMU Y€pe3 TOPHYIO CUCTEMY K MHTEPECY -
IOLEN Hac TOYKeE.

IIpuBeaem npuMepLl BO3IMOXHBIX XapaKTEePUCTUK, U3 KOTOPLIX KaK
U3 3JIEMEHTOB MOTYT OBITh CJIOXEHBI ITOAXOISIINE KOMIIEKCHBIE OpO-
rpaguyecKue Mephl:

e Bpicota PT Hax ypoBHeM Mopst unu 6a30BOH U3OTHUIICH], LIMPOKO
UCTIONB3YEMBIH B TMAPOJIOTMM U METEOPOJIOTUU apryMeHT, A;

e CpEeZHSISl BBICOTA MECTHOCTH Az B Kpyre pamuycom R u ¢ PT,
ucrnonb3oBanHast ConrepoM enle B 1918 r. npu R = 8 xm (P.T. Bappu.
IMorona u ximumar B ropax. JI., 1984);

e pa3HUUIA Ahp MEXIY MakCUMaJbHON BbicOTOU M BricoTOi PT,
HaxoAglIeNcs B LEHTPE Kpyra paauycoM R, M3BECTeH BapHaHT IPU
R=8 kM (W.C.Spreen, 1947);

e TIPEBBILICHUS AA MEXNy KOHLIAMM IIPSIMBIX OTPE3KOB JIOMaHOM
JIUHUM.
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XapakTepuCTUKH pacCTOAHUMA:

« KpaTyaiiiiee paccrosinue L; mexay PT u 6a3oBoit usonuHuei;

e JUIMHA ruaporpaduyeckoit muHuM (paccrosHue mexay PT u ba-
30BOI U30JMHUEN IO IOCIEA0BATEIbBHON CUCTEME TAIBBETOB) L,;

e TMHA nipaMoit Mexay PT u Toykoil nepeceyeHus ruaporpadu-
YyeCcKOM JIMHUU ¢ 6a30Boil u3onuHueit L;.

XapakTepuCTUKH HarpaBNeHUs:

e a3MMYT HanpaBJIeHUs IBUXEHUS BIArOHOCHBIX BO3AYLIHBIX Macc
Ap;

o YIOJI MEXAY NMPSMON JTUHYEH W HallpaBjIeHUEeM IBUXEHUS BJaro-
HOCHBIX BO3IYILIHBIX Macc d.

XapakTepUCTUKH OTKPHITOCTU (AOCTYIIHOCTH BAarOHOCHBIM BO34YLI-
HBIM Maccam):

e LIEHTPAIBHBIN YTOJ O,, CEKTOPA KPYyra paaiuycoM R C LIEHTPOM B
PT, B mpenenax KOTOPOTO OTCYTCTBYIOT mpeBbllieHUs1 Han PT Gonee
3aJaHHOU BEeIMYMHEL Ak (U3BeCTEH BapUaHT — R=32 kM, Ah = 300 M,
W.C.Spreen, 1947);

¢ OTHOCHTENIbHASA BenMYuHa (Mo oTHoleHuIo X 180°) yrna «mpo-
cBeTa» B MEXAY ABYMs KacaTe/lbHBIMM, NpoBeAeHHbIMU U3 PT K uzo-
ruiice, coorBercrByiomieii Beicote PT 1moc HeKoTOpOE TIpeBhIllIeHHE
Ah >0 U HanpaBJIEHHBIMU B CTOPOHY 0a30BOM M30JMHUM; TIPH STOM B
IpeJesax 30Hbl OTKPHITOCTU HOJDKHBI OTCYTCTBOBATh «OCTPOBA», OKPY-
JKeHHBle TOH Xe U30paHHON H30IUHHEH.

W3 nepeyrcaeHHbIX WK APYTHUX TTOAXOISIIMX 3JIEMEHTOB MOTYT OBITh
COCTaBJIEHHI IIe/IecO00pa3Hble oporpapuyecKue Mephl, KOTOpPblE MO-
TYT OBITH allpOOMPOBAHB! WIT KaKOM-11MO0 KOHKPETHOU I'OpHOM Tep-
pUTODHH, a 3aTeM U1 Hee Xe€ KHCIIONB30BAHBI NPHU WHTEPIIOISIIMH
OCaJKOB.

ITocTaBneHHON 3amaye COOTBETCTBYET CBOI ONTHMMAaJbHBIA MacIl-
Tab Tonorpaguueckoil kaprtel (3nekrporHoil [MC) co cBouM ypos-
HeM reHepanu3aimu. BoaMmoxHo, 3To Macmrra6 1:500 000.

Yucno uccneayeMsix oporpadyecKux Mep MOXET ObITh pa3MHO-
XEHO, HO ACUCTBUTENLHO MOAXOMSIUUX [T HAlleH 3a0a4y MX JOIKHO
OBITH HEMHOTO.

S5.4. JlemHNKHA M JIEIHUKOBBIN CTOK

5.4.1. OcHoBHbIC MOHATHS M oNpene/ieHHs

Ecnu obpatutecst K HanGosiee pacnpoCTpaHEeHHOMY OIpeneIeHUI0
MOHSTUSA «JIEAHUK», TO 3TO «Macca JibJa IPEUMYLIECTBEHHO aTMO-
c(epHOro MPOMCXOXIEHUSI, UCIIBITHIBAKOLIAS BA3KO-IUIACTUYHOE Te-
YeHUEe II0J BO3AECHCTBUEM CIUTBI TSXKECTU U MPUHABLIAA (OPMY MOTO~
Ka, CHCTeMBl IIOTOKOB, Kymona (IMTa) WIX IUIaByyedl ILUIMTHD> [8].
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DTO BIIOJIHE ITOHSTHAS, XOTS B OCHOBHOM JIMILIb KOHCTATUPYIOILAS Ae-
dvHuumsa. Ho mockonbky najnee B 3TOM Xe U3JaHUU, HAlIpUMeEp, YKa-
3aHO, 4TO (PUPHOBBI OacceiiH — YacTb TOPHOTrO JIEAHHUKA, T.€. TepPU-
TOpMSI, OTHIOAb HE 3aHSTas Macco¥ JibJa, TO OYEBUIHO, YTO IIPHUBE-
JIEHHOE OIIPEAEIEHUE COJAEPXKUT B cede HEKOTOpPOe BHYTPEHHEe Ipo-
tuBopeyre. Ecnu B JOMNONHEHUE K 3TOMY OOpaTUTh BHUMAaHME Ha
HEKOTOPYIO HEOIlpeleJeHHOCTh CIOBOCOYETAHMS «aTMOChepHoe mpo-
HUCXOXIEHUE», CMBICT KOTOPOI'0 KOHEYHO OYEBUIEH, HO TOJIBKO B CHITY
TOI'0, YTO MBI 3apaHee KOe-4TO O JIEAHUKAX yXe 3HaeM, TO, BO3MOXHO,
uesnecoobpa3Ho chopMyaIUpOBaTh HECKOJIBKO MHOI BApUAHT OIpeaeie-
HUs. YyTb HUXe OH OyAeT NPUBEIEH.

[ToBepxXHOCTS Cy1iIM pa3duTa HA CHCTEMY PeYHBIX 6acCeiiHOB CO CBOEi
CJIOXHOM MepapxuyecKoit cTpykTypoit. M B kaxnom GacceitHe, 00JIb-
IIOM ¥ MaJioOM, COBepluaeTcs olllee BeIMKOE JIBMXEHHE BOJbI, KOTO-
poe MBI Ha3bIBaeM Ha3eMHOM YacThiO TMIPOIOrHYecKoro nukia. B yme-
PEHHBIX IUMPOTAX OMPENETICHHOE Pa3HOOOpa3ue B 3TOT IIPOLIECC BHO-
cAT $Ha3oBbie MPEeBPaLICHUS BOABI — MEPEXOM €€ U3 KUAKOIO COCTOS-
HUS B TBEPIOE ¥ 00paTHO. BeinaneHue cHera, CHEroTassHue u JIe10Bbie
SIBJIEHUS Ha peKaX M 03epax cO BCEMH CBOMMHU IIpobieMaMu — JIOKa3a-
TENBCTBO 3TOMY. UTO K€ MOXHO CKa3aTh O BRICOKUX HIMPOTaX U BHICO-
KOTophe, Iie OCHOBHOe (ha30BO€ COCTOSHMUE Boabl TBepmoe? B Buae
CHEra ¥ JIbJia OHAa U 3[eCh BBIIIOJIHSIET CBOIO THIPOJOTHYECKYIO U 3K30-
TEHHYIO [e0JIOTMYECKYI0 MUCCHMU. Ho BMeCTO pevyHBIX 6acceifHOB TYT
(OYHKIUMOHUPYIOT JIEAHUKOBBIE.

Jlednuroeutii 6accelin — 4acTh OBEPXHOCTHOTO CJIOSL 3 MHOM KOPBI:

» obopMUBLIASICA KaK eAMHOE NMPUPOTHOE LieJIoe B Ipouecce QyHK-
LIMOHUPOBAHUS HA3eMHOW YaCTH T'MAPOJOTMYECKOro IMKIIA 32 JAOCTa-
TOYHO IJIUTEIbHBIA MEPUOM T€OJOTMYECKOr0 BPEMEHHM M IIO3TOMY
YHacCJIeOBaHHAS OT KIMMAaTUYECKHUX YCIOBHI IIPOLLIOrO;

» CBS3aHHAA C CUCTEMOH dopM penbeda 1 orpaHUYeHHAsA BOIOpas-
JeJIbHOM JIMHUEN (3TU IBE repBhble YaCTU OINpejesieHus!, obLue ¢ Ta-
KOBBIMU IS pe4yHOro HacceiiHa);

o SIBJIIIOLASICSI, B CHJIY OCOOBIX KIIMMAaTUYECKUX YCIOBUI (HU3KUE
TEMIIEPATYPhI U JOCTATOYHOCTh OCAKOB), ONPEAEISIEMBIX COBMECTHBIM
BJIMSTHUEM ILIMPOTHL ¥ BBICOTHI HaJi yPOBHEM MODS, MECTOM NIMHAMUKHA
BOJIbI, HAXOJSIIIENCS B OCHOBHOM B TBEpIOM (PAa30BOM COCTOSIHUU, U
ee YIUIOTHEHUS B [TOCJIEN0BATeIbHOM Nepexoe CHera B QUpH, a pup-
Ha B JIe[;

 Pa3aeNsoLLasIcs 10 BEICOTE Ha JIBE€ 30HBI — BEPXHIOK (TIUTaHUA,
HAKOIUICHUS) ¥ HIDKHIOW (a6msuuu);

e UMeIOlIas pa3paboTaHHble MyTH (ITOBEPXHOCTHBIE, MMOA3EMHEIE,
MOA- ¥ BHYTPWJICIHUKOBBIE) NBUXKEHUS TAJIOW BOIBI 3a Mpeaesibl Jel-
HUKOBOro 0acceiiHa;

e OTpaHUYEHHAs! KOHLAMU JIEAHUKOBBIX SA3BIKOB U MO3TOMY M3-3a
HACTyHaHUS — OTCTYMAHUS MOCJIEAHUX MEHSIOLIas CBOK IUIOLLANb B
3aBUCHMMOCTH OT AMHAMUKM KJIMMaTa.
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JleOnux — OCHOBHOI 3JIEMEHT JIENHUKOBOTO DacceiiHa, NpeACcTaB-
JSIOUIMIL COBOM CKOTUTEHUE JIbJla, HAXOISAIUETroCs B IBUXKEHHU U MTPU-
HUMAIOLLETO B 3aBUCMMOCTH OT ’Mop(bongmqecxux 0ocoOeHHOCTEN 3eM-
HOI MOBEPXHOCTU Pa3IMYHbIE crietudinueckue QGopMel.

Ecnu cpaBHUTH ONpefieNieHMs] peyHOro U JIETHUKOBOTO 6acCeitHOB,
TO HETPYAHO YBUAETh YAUBUTEILHOE COYETAHNE CXOACTBA U PA3IHYHSL.
IIpupoaa u Ha 3TOT pa3 AEMOHCTPUPYET HAM 3aMeYaTeJbHBINA IIPUMEP
COBMELLUEHUS eIMHCTBA U pa3HOooOpa3us. TakuM o6pa3om, ByaeM BOC-
NPUHUMATD JETHUKU BMECTE C MPWICTAIOIUMU K HUM CHEXHBIMUA U
(GUPHOBHIMU TOMAMU, JTaBUHOCOGOPaMH, MOPEHBIM CONPOBOXACHUEM.

OueHb BaXXHBIM OCOOEHHO IIpY Pa3HOTO pPOAa pacyeTax U MOAC/H-
pOBaHWMU SIBISIETCS MOApA3AL/ICHNE JIEIHUKOB Ha 1B IPYIIIbL:

1) menavie (YMepEeHHBIE, U30TCPMMYECKUE) Le0HUKU, TeMIIEpaTy-
pa NbJa B KOTOPBIX HUXE NEATENLHOTO CNost (AKTUBHOIO, WCIILITHIBA-
IOILEr0 Ce30HHBIE KOMeOaHMH TEMIIEpATyphl) MOCTOSHHA U OIM3Ka K
TEMITEpAType IUIABICHUS JIbIa;

2) x0a00Hbte (MONSIPHBIE) Ae0HUKU, UMEIOIIUE MTOCTOSHHYIO OTpH-
LATENBHYIO TEMIIEPATYpy JIbAa HUXE AESTEJBHOro CIosi (HEKOTOpbhIE
XOJIOAHBIE JIEAHUKH, 0COO0 OONBIOI MOLIHOCTHA, MOTYT UMETH B IIPU-
IIOHHOM CJIO€ HYJIEBYIO TeMIIepaTypy).

Pa3noo0Opa3ue MOpGOIOruYeCcKyX THITOB JIEAHMKOB IIPUBEJIO K CO-
3MaHMIO Pa3BEPHYTHIX KiacCHUKAUi, WHOTAA B HEKOTOPBIX CBOUX
JETAIX U He Bcerga omnpaBaaHHBIX. K ITOCAeNHUM MOXHO OTHECTH
MHOTIME IIPOMEXYTOYHBIC BADUAHTHL U pa3HoOro poaa ycioxHenusi. Ho
BBIIEJICHUE PANA XapaKTePHBIX THUITOB BIIOJTHE ONPABIaHHO U JaXe He-
U30exXKHO.

IlepBas rpymmna, CBI3aHHAs C NOKPOGHLIM OACOCHEHUEM:

1. lednurosote wmot — IUTOCKUE JIEAHUKY ¢ BIAAUHAMU U KYIT0JI0-
BUIHBIMHU BO3BBIIICHUSIMU, GOJIBIION IIOLIAAY M MONIHOCTH. TpH ca-
MBIX 3HAMEHUTHIX IIUTA;

BocrouHo#t AHTapKTUABI, TUIOILanb 9,86 MIH KM2, CpemaHss TOJI-
IIMHA 10 pa3HBIM oleHKaM 2 100—2600 M, makcuManbHasa 4 800 M,
3aJIeraeT Ha MPUITOAHSITOM Hall OKEAHOM IUIATO;

3amanHoit AHTapKTUIB, TUIomans 1,81 MaH kM2, cpeaHas TOMIY-
Ha okoio 1 100 M, o6beaMHSAET apXUneaar FOpHbIX OCTPOBOB;

I'pennannckuit, mwiomans 1,70 MiaH kM2, cpenHsist TonmuHa 1700 M,
IOYTH TOJIHOCTHIO MOKPHIBaeT ONHOUMEHHBIM, KPpYMHEHIUUA B MUpe
OCTpOB.

OcTasnbHble TUIIBI JIETHUKOB MEPBOIl TPYIIIEI MOIYT TPAKTOBATHCS
KaK 2JIEMEHTHI JICMIHUKOBBIX LLIIMUTOB.

2. Uleavghosbie nednuxu, Kax IpaBuIo, IUIABYYUE, MHOTIA JOCTUrA~
IolIMe JHa, UMeowue GopMy TUIMThI, OTPaHUYEHHON CO CTOPOHB! MOPS
ob6priBoM (6apbepoM). TIpakTYeCKU BCE COCPEAOTOYEHB! B AHTaApKTH -
Jie, TIe 3aHUMAIOT IuIoIaab okoo 1,5 Miux kM2, CaMblit U3BECTHBINA U
KpynmHbIi — menbhoseiit nenuuk Pocca (525 Thic. KM?) ¢ ero 3Hame-
HUTBIM ONHOMMEHHBIM 0apbepoM. [103TOMY UX MOXHO UHTEPIIPETUPO-
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BaTh KaK CBOErO POJa «CTOK» BOABI B TBepAOH (ase, BpEMEHHO 3aKOH-
CEepBUPOBAHHLIN 6K3 obiacTu cBoero ¢opmupoBanusi. Hleasdossie
JIETHUKU TOPOXIAIOT caMble PMTaHTcKue aiicoepru (mo 100 kM mnu-
HOU U Goree).

3. Buigoonbvie neonuxku — NeIHUKU pasrpy3Kd KOHKPETHOM yacT
MTOKPOBHBIX JIEAHUMKOB. OT/IMYAIOTCA OTHOCUTEIBHO BBICOKON CKOPO-
CTBIO ABUXEHMS. 3aKaHYMBAIOTCS HA IIPEArOpHOI paBHUHE, MOPCKOM
nobepexne uin B Mope. Oco60 LIMPOKO pacnpoCTPaHEHHBI B AHTap-
ktuzae U I'pernanaun. CaMblil KpYIIHBIA BBIBOJHOMW JIEAHUK — JIE[-
HuK JlamGepra B MHAMICKOM (IO Ha3BaHUIO oKeaHa) cekTope Boc-
TOYHOU AHTapKTUABI IHOM 470 KM U wupuHO# dhpoHTa okono 100
KM.

4. IIpedzopnvie nednuku — OGLIMPHBIE JIEJHUKOBBIE TIOJISA Y ITOIHO-
KUsL TOPHBIX Xpe6ToB, 00pa30BaBLIMECS [IPU CIUSHUM IPYIIT JOJUH-
HBIX JIEIHUKOB IIPY BhIXOAE Ha paBHUHY. Kiaccuyeckuil npumep —
JiefHUK Manacruna, MUTaeMblii TpOMaaHbIM TenfHUKoM Chroapa U ero
coceassmu (ropol Caaroro Mabu). IIpoTsokeHHOCTh GpoHTA JiemHUKA
MarnacnuHea BIOJIbL MOPCKOTO Iobepexpst (3ajuB Ajsicka) — 65 KM,
JUTMHA (€3 MUTAOLIMX JIEAHUKOB) 45 KM, Tutomans 2,2 ThiC. KM2, cpel-
HsIsT TOMIKHA 610 M.

Btopas rpynna — zoprote aednuxu:

1. Joaunnbie — neqHUKU, PACIIONIOXKEHHBIE, KaK 3TO U CJICIyeT U3
Ha3BaHUs, B FOPHEIX JOJIMHAX, a UX (GDUPHOBLIE MO — B yauieobpas-
HBIX PACIUIMPEHHUSIX B MX BEPXOBbSIX; MHOIAA BBIACIAIOT JCHAPUTOBLIE
JIEAHUKH, COCTOSILLIAE U3 BETBSILIMXCS CUCTEM IJIABHBIX JIEAHUKOB U UX
MPUTOKOB.

2. Kapoebie — HeGoJblIME JEIHUKY, 3ajleralolliye B Kapax (Lup-
Kax) — yaireoOpasHbIX YriyOaeHUsIX IIPUBEPLUMHHONA YacTU TOPHBIX
XpeOTOB, KaK IPaBUJIO, OTPAHUYECHHBIC CBEPXY KPYTBIMU U OOpPBIBUC-
ThIMHU CKANIUCTBIMHU CKJIIOHaMMU.

3. Bucsuue — nHeOonbllye JEeAHUKM, 3JIETAIONIUE BO BIIaJANHAaX B
BEPXHUX YACTIX KPYTHIX CKJIOHOB U NEACTBUTEIILHO HABUCAIOLLUE HAM
HRKeJIexaiuei 1oauHoi. Yacto mopoxnaoT o6Bakl Jbla.

4. BepuiunHble — JIEIHUKH, TIOKPBIBAIOLLME OTAEIbHBIE TOPHBIE BEP-
HWIMHBI (KOHUYECKUE, TUIOCKME) WM BYJIKaHBI (JEAHMKM GappaHKO-
COB — 3PO3MOHHBIX 00PO3]1 HAa BYJIKAHUYECKUX CKIIOHAX WU JIETHUKH
KJIbJEP — BYJIKAHUYECKMX IEeIpeCcCUil, BKIOYAIOUIMX B ceOs KpaTep
WM TPYIIY KpaTepoB).

BBeneHbI B 00MXOM TaKKe HEKOTOPBIE YAaCTHBIE KIacCU(UKALMU,
CBSI3aHHBIE C PSIOM JOMOIHUTENBHBIX AeTalel. YacTh U3 HUX MMEET
HauMeHOBaHue reorparyeckoro paiioHa WIM TOPHOM CUCTEMBI, IIe
OHU HauboJiee pacpOCTpaHEHHbI, HAIIpUMEP:

1. Tumanaiickuii mun — NeHIPUTOBbLIE JEIHUKU, 3aNIOIHAIOLUE TIPO-
JOJIBHBIE JOJMUHBI MEXAY ABYMS ITapajlieJIbHBIMU XpeOTaMHu.

2. Typxecmanckuti mun (OH X€ KyHbIYHbCKUYM WM My3Tarckuit) —
JOJNMHHBIE JIEAHUKHU, JNUILIEHHbIE (QUPHOBBIX 6acCEi{HOB U IMTaHUE
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KOTOPBIX OCYLIECTBJISETCS 3a CYET CXOJA CHEXHBIX JTABUH U 00BaJIOB
BUCSIUUX JIETHUKOB.

T'oBOpSI O reoJ0ruvecKoit U reoMopgoNIOTHYECKON AESITENIBHOCTH
JIEAHUKOB, ClIeAyeT OTMETUTD INIaBHOE — IIpeBpalleHue V-00pasHbIX
nonuH B U-o6pa3suble Tporu. ITox mocieqHUMH TOHUMAIOTCSI TOPHBIE
IOJIMHBI, BhIMaXaHHbIE U MpeoOpa3OoBaHHbIE JIGTHUKAMMU.

Tenepb MMeeT CMBICH KpPaTKO MEePEeYUCIUTH Psll CHeLUDUYECKUX
00pa3oBaHMil B JIEAHMKOBBIX DacceitHax U Ha JeJHHUKaX.

QDupnosvte noas 3aHUMAIOT TEPPUTOPHUIO BEpXHE YaCcTH JIeTHUKO-
Boro OacceilHa, Le, KaK W C/IEAyeT U3 HA3BaHUs, 3aJIETal0T MAacCChl
¢upHa (repexonHO CTaguyM MeXAy CHEroM W IJIETYEPHBIM JIBAOM,
uMeloLLeil IIIOTHOCTb 450 — 800 kr/mM> U BO3HMKAIOLIEN NPU YIUIOTHE-
HUU CHEXHOM TOJIUM MON IeiiCTBUEM COOCTBEHHOM TSIKECTH U Iepe-
MEXAIOLIMXCH IPOLIECCOB TassHusI-3aMep3anust). Haxongres Boiiue rpa-
HULI [TUTAHUS JIEIHUKA (JIMHHUU, pasaelssioliei o61acTU ¢ MOJ0XKHU-
TeJIbHBIM K OTPULATENBHBIM OajlaHCOM Macchl). Brosp BepXHUX Kpaes
(DUPHOBBIX TOJIEH OOBIYHO NIPOTATUBAETCS DepeuipyHd — OYEHb LINPO-
Kasi 4 ryboKas TpellWHA, BO3HUKAIOWAs IpU pa3pbiBe (UPHOBOIA
TOJILLY U3-3a TEYEHUS NbJA B €6 OCHOBAHUU U OTAENSION[Ast MTOIBK-
HYIO YacCTh M0JIS1 OT HETIOABMXXHOM, pUMep3Lieit K OOPBIBUCTBIM CKAJIb-
HBIM OOpTaM LIMPKOB.

H3bik aednuKa — OTHOCHUTENBHO Y3Kasi U JUIMHHAS 4acTh TOPHOTO
JIEIHUKA, CITyCKAaOLadCs BHU3 110 AOAMHE U LIETMKOM HaXOASIasCs B
30HE abnguunu.

Hynamaxu — 1301UpOBAaHHBIE CKANTHCTHIE NOTHATHS HAX ITOBEPX-
HOCTDbIO JIEIHMKOBOTO 1MTa. Ha3BaHue MCNONb3yeTcss M 71 TOPHBIX
JIEAHUKOB. DCKUMOCCKOE CJIOBO, ITepellie/liee B HAYUHYIO JIUTEPATypy.

Mopenst — Macchl 06J10MOYHON FOPHOH NOPOAR! (OT CYTIMHKOB A0
bI0), MEPeHOCHUMBIE W OTKJIAJbIBa€MEIE JIeAHUKAMM. JBuKyuiuecs
(B€KOMBIE) MODEHBI MOAPA3AEJISIOTCS HA MOBEPXHOCTHHIE (6OKO-
Bbl€, CPEJUHHbIE U (DPOHTAIbHBIE), BHYTPEHHHUE U MPUIOHHEIE, OT-
JIOXEeHHBIe (OCTABICHHBIE JIEAHUKOM IOCNIE €ro OTCTYITaHUS) MOpe-
HBI pa3jIM4yaroTcs Kak OCHOBHBIE (HOHHBIE), oOpa3yloluecs Moj ael-
HUKOM U [I03TOMY OY€Hb IUIOTHHIC, U a0JNSUMOHHBIE, 00JIee PHIXJIBIE.
W3 0T10XeHHBIX ClieayeT 0CO60 BhIACTUTh KOHEYHBIE MOPEHbI, OOBIYHO
OYEeHb MOLUHBIE U KOTOpbIE Yallle BCEro HEOOXOAMMO NPEONOJeTh,
TIOAHUMASCH Ha JIEAHUK.

Jledonadvt — cunpHO pa3OUTHIE HA OTAEIbHEBIE [JBIOBI YACTH JIEH-
HUKOB, [IPUYPOUYEHHbBIE K 0CO00 KPYThIM yYacTKaM JEIHUKOBOTIO JIOXKA;
IBINISIOTCS MECTOM 00pa30BaHMS CEPAKOB.

Buympuaednuroevie xanaavt, noaocmu u 6000emvt — pa3BeTBIECH-
Hasl CUCTeMa TYHHeJEH, meulep 1 6oyee MeJKUX 2JIEMEHTOB ApPeHaX-
HOM CETH, 3alOJHEHHBIX YaCTUYHO WIM ITOJTHOCTBIO BOAOM, 4acTo
HaxoIs1IeCs 110 3HAYUTEJIbHBIM AaBJI€HUEM, HHOTAA A3aX€ IPEeBHI-
warowuM 1000 kIla. ITorpsacaer npumep nennuka CtupeHc (10ro —
I0ro-BOCTOYHBIM CKJIOH Trophl PeitHup B Kackanabix ropax), okasas-
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wuiics noneiM Ha 0,1 yacTh cBoero oobema (HaUOONbLUAS ITONIOCTh
76x27x7,6 m).

Jednuroevie mpeuwjunst — pa3phiBbl B JIGAHUKE, CBI3aHHBIE C JE-
dopMaluaMK pacTsKeHU, BOSHUKAOLIMMHU B [POLIECCE €ro ABUXe-
Hust. Pasnuuarorcs cieayroiue BUAB! TPEIUH — MONepeYHbie (BO3HK-
KaIOLUe 1OJ yCTylaMu ¥ feperudaMu Jioxa), MPONONbHbIE (SBIA-
IOLUMECS CIIEACTBMEM BBIXOJa JIEAHMKA U3 y3KOro MecTa B Oojee Liu-
pOKOe), JuaroHajlbHble (M3-3a pa3IMyusi CKOPOCTEN ABMXKEHUS JIbJa B
0OCeBOM U mepupepuiHON 4YacTAX JeAHUKaA). JUIMHA TPEIUMH MOXET
UCUYHCISATHCS MHOTMMU COTHSIMK METPOB, IIMPUHA OT €AUHMULL IO He-
CKOJIBKMX JECATKOB METPOB, IIyOMHa penko mnpesbiiaeT 50 M.

Daemenmuot abaauuonnozo me3opeavedpa nogepxnocmu Ae0HuUKa:

o 1COHUKOBbIE GOPOHKU — OKPYIJIbIE BINAIWHEI C ITOJIOTUMU OTKOCA-
mu auamerpom 40—80 M, pexe mo 200 M, rmy6ouHoi mo 15—20 M
BCTPEYAIOTCA Ha YYacTKaxX JIEMHUKOBOIO SI3blKAa BAANM OT TPELLUH,
MHOTA MMEIOT Ha JHE JIENHUKOBBIC MEJLHUILIBI;

o 1e0HUKO8ble KOA00Ubl — BEPTUKAIBHBIC LIIIMHIPHUYECKHE 00pa3o-
BaHUA B TeJe JIEAHUKA auaMeTpoM 1 —2 M, oOpa3syroluuecs: y TpeUiyH,
HO COXPaHSIIOLIHECS MTOCTIE UX UCUE3HOBEHUSI [TPY CMBIKAHUU UX CTEHOK;

e 1e0HUK06ble cmoabi (2pubbl) — BANyHBI WIH TIBIOBI TOPHOM TTOPO-
IIbl Ha JiegsgHOM fbenectasne (Bpicotoit 1,0—1,5 M), BO3BBIIIAIOIIKECS
HaJ IOBEPXHOCTBIO JIEAHUKA (KAMEHb 3allUliaeT JeA OT TasgHUS 10X
BO3AEHCTBUEM NPSIMON CONHEYHOU paaualivin);

o «<MYPABbUHbIC KyH4U» — KYIIOJIOBUIHBIE WX KOHYCOBUIHBIE BO3BbI-
UIEHUS HA JEIHUKOBOM SI3bIKE, NMPUKPHITEIE OGJIOMOYHBIM WU 3€M-
JIMCTBIM 4exJIOM (00BIYHO BhICOTOM 1—2 M, penxo ao 25 M); ob6pa3sy-
JOTCSL B pe3yJibTaTe 6osiee GBHICTPOTO CTaMBaHUA YKUCTOTO JIbJa BOKPYT
TUIOIAAM, 3aBaJleHHO! MOpEHBIM MaTe€pUAJIOM;

e cepaku — 3a3yOpeHHble MMKU Y LUIMIIA, OCTPOKOHEYHBIE Iped-
HH, UIJIONOKO0HBIE OallitHK, 06pa3ytoniuecs pyU HEPaBHOMEPHOM Ipo-
TAWUBAHUHM B MecTax, Ile JIeHUK pa3jaMbIBaeTCd, Nepecekast Kpyrou
ycTyn (HammpuMep, Ha jiefonane), U MpeBpalaeTcsl B pacKoIOTYIO Jie-
JISTHYIO Maccy;

e cHeza U Ab0bl KAIOWUXC1 — OCTPOKOHEYHBIE HAKJIOHHBIE 3yOLBI Ha
(upHOBOI WM JIEAAHON MOBEPXHOCTH, HAIOMHHAIOIUKE KOJIEHO-
NIPEKJIOHEHHbIE (PUTYPBI KAIOMIKUXCH TPEIIHUKOB (OTTYIa M Ha3BaHUE),
BO3HUKAOLIYE TPYU OOJBIION CYXOCTH BO34yXa U U30UpaTEeIbHOM Tas-
HUM [TOBEPXHOCTEH, NEPIIEHAMKYJIIPHBIX HAIIPABIEHUIO NIPUX0AA TIPS -
MOM COJIHEYHOHM palualMy, Ha y4acTKaX, YCESHHBIX PEOKOU rajabKoit
WIN 1eBGHEM; caMble KPYITHbIE 00pa30BaHUS TAKOrO THUMA, JOCTHUIAIO-
e 6-MeTpoOBOI BBICOTHI, BCTpevaloTcs B AHnax FOXHON AMEpPUKMU.

Daemenmot abAAUUORHO20 MUKDPOpeabeda nosepxHocmu AeOHUKA
(kopsr maanusn):

e 1e0sHble KpyHceéa — TOHKWE TOPU3OHTAIBHBIE IUIACTUHBI JIbAA C
CUJNBHO M3pe3aHHBIMU KpasiMM, MOJIEPXKUBAcMble BEPTUKAIbHBIMU
JIEASTHBIMM CTOJIOUKAMMU;
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o 1eOHUKOBbIE CMAKAHb! — BEPTUKAJIbHbIE LMIMHIPUYECKHE YIIy0-
nAeHust amameTpom 3—5 oM U ryouHoit 1o 40 cM, obpasoBaBuiuecs 3a
cYeT HarpeBaHMA COJHIIEM TEMHBIX MbLJIEBAThIX BKJIIOYEHUI];

e ne0sHble combl — TIOBEPXHOCTHBIH CIOM JeJHUKA, CIUIOLIb U3b-
eICHHBIN NeTHUKOBBIMU CTAKAHAMM,

5.4.2. JlenHUKH HA MOBEPXHOCTH CYLIH

B uesoM Ha 3eMHOH cyIle JIEIHUKAMU TOKpPBITA IUIOLALb OKOJIO
15 mH KM2*. AGCONIOTHOE ¥ NOJABISIOLIee MEPBEHCTBO €CTECTBEHHO
ocraercd 3a AHTapkTuaoi. [IpubavxeHHass KapTUHa pacIipeleieHus
oJedeHeHNU B MUpPE JaHa B Tabi. 5.3.

CrenyeT OTMETUTh, YTO JIETHUKH, HAXOMSIUMECS BHE TEPPUTOPHUI
AnTtapkTabl U [peHnanavu u cocraisionue Bcero 3,8 % ot ux 06-
uieil riolaAu, UrpalT rPOMAIHYIO POJIb B XU3HU JIOJEH BBHICOKO-
ropbs.

Huxe mist psiga TeppuTOpyif, MMEIOUINX CYLIECTBEHHOE OJIEeHE-
HUE, TpUBEJCHbI TaKWE XapaKTepHBIE BEMWYUHBI, KaK CyMMapHas
IUIOIIANL JIEAHUKOB (KM?), 00beM Jibaa (KM3), CpeqHss TOMIIMHA Jie-

Tabnauua 5.3. Onenenenne cymn

Inowans
Marepuxu

MJIH KM2 %
AHtapkTuaa (C octpoBamMH, HO 6e3 12,52 84,1
TJIaBYYMX 1eJ1bGOBBIX JIEAHUKOB)
I'pennangus 1,80 12,1
Espazus 0,23 1,5
Kanagckmit Apkruyeckuil apxuimesar 0,15 1,0
CeBepHas Amepuka (6e3 I'pennanavu u 0,15 1,0
Kananckoro Apkruyeckoro apxumnesnara)
IOxHast Amepuka (¢ OrHeHHOi 3emeit) 0,03 0,2
OcranbHOE 0,01 0,1
Hroro 14,89 100

IIpumeuanue. B nutepaType MOXHO OGHApPYKUTh M HECKOJIBKO Apyrue Ludpsl. [lo-
MUMO TPOCTO pa3sHMLBI B OLIEHKAaX MHOTAA K JIEAHMKaM AHTApKTUABI MPUYUCISIOT
1,54 MaH xM? TUIaByYMX 11eTb(DOBBIX JEAHUKOB, HAXOMSALUMXCS 33 TIpefe/laMHi CYILH.,

* OcHoBHast MHpopMauMst 00 ONeAeHEHUM CYIUU B3fATa U3 [MAUHONIOTHYECKOTO
cnosapa (M., 1984) u xuuru JI.J. Honrymuna u [.B.Ocumnooit «Jleguuxku» (M.,
1989).
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JSTHOTO MOKpoBa (M) (€CJIM B UCTIOJIb30BAHHBIX UCTOYHUKAX OBLTH ITPU-
BeAieHbI 00bEMBI 3aI1aCOB BOIbI, TO MOCICAHUE IEPECYUTAHBI B 00BeE-
MBI JIbJA TIPY [IPUHATOM TIOTHOCTH rtoceaHero 870 kr/m3). lns rop-
HBIX JIEAHUKOB JOMOJHUTENBHO YKa3aHbl OCHOBHbIE PEKM, ITUTAEMbIE
TaJIBIMH JIEAHUKOBLIMU BOJAMU C 3TUX TEPPUTOPUMA.

Ilokposnoe osedenenue na ocmposax

1. Ucnannud, negHuK BaHTa—FIOKynb (3anumarowuit 72,4 % mno-
1WanM ojeneHeHus: octposa): 8538 km?, 3520 k3, 412 M (Makcu-
MayipHas TonmuHa 1036 Mm).

2. nuu6epren (B uenom): 34854 xm?, 8670 km?, 249 M; BocTtou-
Hoe u FOxnoe nensHbie nonas ocTpoBa Cesepo-BocrouHasa 3emud:
7920 kM2, 2870 xM3, 362 M; 3amagHoe JeASHOE MOE TOrO XE OCTPO-
Ba: 2880 kM2, 860 kM3, 299 M.

3. Hosas 3emns: 23 645 km?, 9310 km3, 393 M.

4. 3emns ®panua Mocuda: 13735 km?, 2414 kM3, 176 m.

5. CeBepHas 3emiist: 18325 km2, 5400 kM3, 295 m.

6. OctpoB Axcenb-Xeibepr (Kananckuit ApxTudecKyii apxumenar):
11734 xm?, 3222 kM3, 275 M.

Topnoe oaedenenue

1. Bonemoit Kaskas: 1424 km?2, 97 km?, 68 m; Ky6aus, Kyma, Te-
pek, Cymak, Camyp, Kypa.

2. Cynrap-Xasra: 202 kM?, 14 xm3, 69 m; Anpan, Munurupka, Oxo-
ta, Kyxtyii, Ynnbes.

3. Anraii: 1750 km2, 97 kM3, 55 m; Upteiu, KatyHs.

4. Taup-1lane: 16 507 km?, 1771 xm3, 107 m; Cripnapss, Tanacc,
Yy, Unu, Tapum.

5. Mamup: 9750 xm2, 966 kM3, 99 m; Baxw, ITaumax, Tapum.

6. Tunnykywr u XuHnypamx: 5900 km?, 483 xm3, 82 m; [Taumx,
40:0:8

7. Kyubnynb: 11640 xkm?, 874 kM3, 75 m; TapuM, 6eCCTOYHBIE KOT-
noBuHbl Buytpennero TuGera, Yanussax (JHu3e1), XyaHXo.

8. Kapakopym: 15400 xm?, 3035 kM3, 197 m; Uun, Tapum.

9. Tumanau: 33200 kM2, 6640 kM3, 200 m; Yinn, Tanr, Bpaxmanytpa.

10. FOxnupie HoBozenannckue Anbnbt: 782 xm?, 70 km3, 90 m; Kiy-
Ta, YauTaka M Opyrue HeGoNblIue peKu, Bamarolue B TacMaHOBO
Mope 1 Tuxuii okeaH.

B crnenyromieil cBoOKe KpynHeHUIMX JeAHUKOB MHMpa YKa3aHBI UX
IUIMHBI M TUIOLIAIH, a TAKXKe ITOCIeqOBaTeIbHOCTU PEK, 110 KOTOPBIM
BOJIa U3 KaXIOr0 JIeMHUKA ITOMAaJaeT B KOHLE KOHLIOB B OOJIbILUE PEKH,
KOTOpBIE BCE 3HAIOT WIH, MO KpaiiHeil Mepe, NOKHBI 3HATh.

Eepona

Boavwoii Kasxas: beseHry, 18 xm, 36,2 km?; Yepek-be3eHruiuCKHUiA,
Bakcan, Mainka, Tepexk.
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Anens; Bonbuioit Anedckuii, 25 kM, 86,8 km?; Macca, Poua.

A3ua

Tano-IHlans: ¥OxHb WHbUIBYEK, 61 KM, 567 kM2, MHbUIbUEK,
Capniaxas, Axcy, Tapum, Tyr6envun, 36 xm, 314 xm?; Mysapr,
Tapum.

Mamup: ®enyenko, 77 kM, 650 km?; Cenbaapa, Mykcy, Cypxo6,
Baxii, AMymapbs.

Kynuayns: 6onpilias rpyrina jienHukos Maccusa Jlowmians (7 160 M),
CBeIeHUIT 0 KOTOPHIX He HaltaeHo (Haubonee JIMHHBIE U3 HUX OIU3KHU
K 30 km);

JIEAHUKHK CeBepHOro ckiona: Opynxaut, XotaH, Tapum; JeIHUKU
JOXXKHOTO CKJIOHA: OecCToYyHas BragvHa AKCAMYUH C 03epaMu AKcaii-
yuHkenb U Jlurren (Buyrpennuit Tuber).

Kapaxopym: Cuauen, 76 kM, 750 km?;, HyGpa, laitok, UHz.

buado, 68 kM, 420 km?; Bpaneny, VHa.

Banrtopo, 62 kM, 750 xm?; Bpaneny, UHL.

Barypa, 59 kM, 285 km?; XyH3a, UHu.

Xucmnap, 52 kM, 580 km?; XyHsza, Uua.

Tundykyw: Tupuy, 30 kM, 170 xm?; Apkapu, Macrymx, Yurpan,
Kynap, Kabyn, WUun.

Xundypaoxc: Yuanrap, 32 kM, 260 km?; SdpxyH, Mactymx, Yur-
pan, Kynap, Ka6yn, Uun.

Tumanau: Tanrotpu, 32 xM, 300 km?; Bxaruparxu, anr.

3emy, 31 km, 130 xkm?%; 3emy-uy, Tucra, bpaxmanyrpa.

Ceeepnasn Amepura

Yyzau. Bepunra, 203 kM, 5800 xm?; 3anuB AJsicka.

Konym6us, 68 kM, 1370 xm?; 3anus Konymbus-bait.

Bpanzens: HaGecua, 87 xm, 819 xm?;, HaGecHa, Tanaka, IOkoH.
Anackunckuid: KaxuntHa, 76 kM, 580 km?; CycutHa, 3anus Kyka.
Ceamozo Hnvu: XaG6apn, 115 kM, 20000 km?; 3anuB SIkyTart.
Ceioapa-Manacnuna, 113 kM, 45000 km?; 3anuB Andcka.
Kackapyuu, 75 kM, ...; KackaByuur, 6udypkauus:

1) Aucek, 3anus Hpaii-bai;

2) ozepo KuysitH, Yaitt-Pusep, HOkoH.

Yuruna, 88 kM, 200 xm?; Yutuna, Konnep-Pusep, 3anus Anscka.
Knytnan, 88 xm, 400 xm?; XKenepc, Vaiir-Pusep, IOxoH.
Jlorau, 80 kM, ...; Yutuna, Konep-Pusep, 3aiuB Angcka.
Bepezosoii: Taxy, 53 km, 596 xm?; Taxy, nponus CTUBEHC.

FOxcnan Amepura

Ceseproe Ilamazouckoe naamo: Can-Tageo, 57 kM, 460 xm?; 3anus
Ienbsic.

Credden, 50 kM, 200 km?; dropn Beiikep.

Can-Pagaoins, 45 kM, 140 km?%; ¢propa Dnedanrec.
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FOxcnoe [Tamazonckoe naamo: Yrcana, 60 kM, 595 km?; o3epo Jlaro-
ApxentuHo, Canra-Kpyc.

Hogaa 3eaandus
FOoxcuvie Anvnor: Tacmana, 29 kM, 157 km?; osepo Ilykaku, Yauraxu.

5.4.3. JIpn:KeHue JeIHHKOB

JIBUXKEHHUE JIEMHUKOB BO3MOXHO OCHOBHOE, faxe (pyHAaMeHTallb-
HO€, UX CBOHCTBO, ITO3BOJSIOUIEE BBHITOJAHATL QYHKIMHY, MpeAHA3HA-
yeHHble UM Ha 3emiue. Ho nipeactaBsre cebe Ha MTHOBEHUE, YTO Jieq
He obnanan 651 CBOMCTBOM TeKydyecTH. KapTHHY IMOCaeICTBUIA 3TOr0O
¢dakTa ornucan ApTyp X0JIMC, OIMH U3 CAMBbIX BBIIAIOLIMXCS I€0JIOrOB
XX B.: «ITouyTH Bcsa Macca BOJABI OKEAHOB 0Ka3aNach Obl 3aKII0Ye HHOMN
B TMTAHTCKHMX JEISHBIX MOJAX, PACMONOXEHHBIX BOKPYI INOJIOCOB U
061a1a0UIMX OTPOMHON MOILHOCTBI0. TeppUTOpUM TPOITUYECKOro 0~
sca ObUIM OBl MeCYaHBIMM M KAMEHUCTHIMM IIYCTBIHSIMM, a JHO OKea-
HOB — OOILMPHOM COJISTHON paBHUHOM. 2Ku3HB MOrjia ObI COXpaHUTLCSA
JIMLIB BOKPYT KPOMKU JIeITHBIX TIOJIEH U B PEIKUX 0a3ucaxX, UTAEMBIX
IOBECHUJIBHBIMU BOOAMU».

Ho Ha Hauie cyacThe JIEIHUKHM NBUXYTCS, MX HOPMaJIbHasl CKO-
pocTh Konebnercs rae-to B npegemax 0,001 —0,010 mMm/c, a Bo BpeMs
KaTacTpOPUYECKUX MOABUKEK UX CKOPOCTh YBEJIMYUBAETCS HA OIUH-
JBa TIOPSJKA M COCTABJIIET B 3TOM CJlyyae OJUH U HECKOJIBKO MUJUIH-
METPOB B ceKyHay. M 3Ta, Ha MepBBIil B3N XaJlKasi, CKOPOCTh CIa-
caeT MHp U YEJIOBEYECTBO!

HopmanbHoe nBuxenue. [IpMHATO CYUTATh, YTO ABMXKEHUE JIEAHU-
KOB CKJIAIBIBACTCS U3 JBYX COCTABJISIOLIMX — 3a CYUET BA3KO-IIACTUY-
HOFO TEYEHMS U CKOJIBXEHUS JEJHUKA 110 CBOeMy JIoXKy. CaMo IBUXe-
Hue obecrieyrBaeT MePeHOC JIEATHON MacChl U3 00NacTU HAKOIUIEHUS
B 00sacTh abnsuuMy. MakcuManbHBIN pacxo/ 3TOi 1eJOBON peKH Ha-
OyofaeTcs Ha rpaHULIe MUTAHMS, pas3ieNsdiolleil ABe Ha3BaHHBIE 00-
NacTH.

TpynHO, KOHEYHO, BOCIPUHUMATh CKOPOCTU ABUXKEHUS JIEAHUKOB,
UCYHUCIgeMble NONSIMA MWIUTUMETpA B CEKYHNy, HO MajleHbkas Tab-
JIMYKaA CpAaBHEHUS IPU 3TOM OYIET MOJIe3HOM:

0,001 mM/c — 0,0864 m/cyt — 31,5 M/roz;

0,010 mm/c —0,864 M/cyT — 315 m/rox;

0,100 mm/c —8,64 M/cyT — 3,15 xMm/TOx;

1,000 mm/c —86,4 M/cyT — 31,5 kM/ron.

Ha nenonamax mpyu HOpMaJIbHOM peXUMe HAOMIONAIOTCSI CKOPOCTH
200— 300 M/rox (0,0063—0,0095 mm/c). IIpuBeneHHbIe HUPPHI COOT-
BETCTBYIOT [TOBEPXHOCTHOI CKOPOCTH, Ja elie Ha «CTPEXHE» JIeAOBOIO
rotoka. K 6eperam u JHY JeasHON peKu (€CHu HET CKONBXEHUST) CKO-
pPoCTU Te4eHHUd CTpeMATCS K HyMo. CWIbHOE JONOJHUTEIFHOE COMPO-
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TUBJIEHUE ABUXEHUIO TIPOUCXOAUT U3-32 HATIPSIKEHMIT, BOSHHKAKOILIMX
Ha repudepun OCHOBHOIO .MOTOKA JIbAA MEXAY IOCIAEOHUM U <«3a-
CTOMHBIMU» 30HAMU B MECTaX pacCLUMPEHUII JIEAHUKOBOIO S3bIKa MTOC-
Jie TIPeIUIECTBYIOLUX U MEPEN MOCACAYIOIUMU CYXKEHUAMU. DT 3d-
ekt Bo3neiicTBUS «TPETHETO U3MEPEHUS». JlegHUK nipu 3TOM nedop-
MUDYETCS U paCTPECKUBAETCS.

Pacyers! HOPMANBLHOTO TEYSHMUS JTEAHUKOB OOBIYHO 0a3UpYIOTCS Ha
MpUMEHEHMH TaK Ha3biBaeMoro «3akoHa» [nena. ITo cytu nena, 3t1o
TiepeHeceHHas Ha [JISIHUOJIOTMYeCKYIO TTOYBY M3BECTHAsI PEOJIOTUYE-
ckas (peosorus — oOLiedusnyecKasi Hayka O TEUEHUH BELIECTBA) MO-
JIeJIb aHOMaJIbHO BSI3KOTO TeJia CO CTETIEHHBIM 3aKOHOM (HENMMHEeHHast
KpMBasl 3aBUCUMOCTU CKOPOCTU JedopMalliil OT HaNpsSDKeHUs, Mpo-
XOns1last yepe3 Hadajlo KOOPAMHAT):

dv/dy = At" (popma «3akoHa» I'nmeHa), n=1/m, A= (1/A)V", 1=
=Mdv/dy)™ (bopMa MOIENU CTENEHHOM XUAKOCTH), m=1/n, A= (1/A)V/".

31ech v — CKOPOCTb, M/C; dy/dy — cKopocTh aedopmaiuu, c;
Y — pacCTOSIHUE OT JIEXHHUKOBOTIO JIOXA, U3MepsSeMOe IepIeHINKY-
JIIPHO IOBEPXHOCTH JIENHUKA, UMEIOUIEH Yroj HakJOHA O, M; T —
Hanpsokenue (nabienue), Ila (ITa = H/M?); n u m — Ge3pasMepHble
nokazarenu; A ¥ A — Ko3hOUIUEHTHI, UMEIOLIMe COOTBETCTBEHHO
equHuUbl usmepenus: (IMa-c¢)!; Ia-c™

Koadduuuentot A B «3aKoHe» [JIeHa U A B aIbTEpHATUBHOM BBI-
paXXeHUU 3aBUCST OT TeMmepaTypsl Abaa; npu 0 °C xkoadduiueHt A
MUHUMAaJEH, a A MAaKCUMAJIEH, C NaJeHUEeM TeMIIepaTyphl OHU U3Me-
HSIIOTCS, ¥ COOTBETCTBEHHO yMeHbluaeTcst ckopocTh (nipa —30 °C oHa
MEHBILE «HYAeBOro» BapuaHTa npuomusuresibao B 100 pas). Jpyrumu
CIOBAMH, TIPY OYEHb CHJILHBIX MOPO3aX JIEAHUKHU TpeOLIBAIOT B OIle-
MEHEBIIIEM COCTOSTHUM.

B peosiorum mMpPOKO HU3BECTHA MOIENb IUIACTMYECKON XUIKOCTH
bunrama:

T- Ty = Wdv/dy),

rae U — Ko3gduuueHT OMHraMoBON BS3KOCTH IIIACTHYECKOIO Teye-
HUA; Ty — HadYanbHOE HANPSKEHUE COBUTa, KOTOPOE CACAYET MPUIIO-
KHMTh JJISE TOTO, YTOOBI Hauanach AedopMarus.

Ecau 1 15, TO BeniecTBO BeAeT cels Kak OOBIYHAs HBIOTOHOBA
KUJKOCTh TIPY HANpPSXKEHUSX CABUTA T — T;. Bo3MoXHO, 4yTO Oojiee
MOAXOAAIEH MONENBIO V11 TEYEHUS JIbJa MOXET OKAa3aThCsl Cleay-
ouias:

1- 15 = Mdv/dy /)" unu dv/dy = A(t1-1,)".

BTO KOCBEHHO TOATBEPXAAET rpaduK «HampsKeHHe — CKOPOCTb
nedopManuu» 41 3aKoHa I'neHa, MOMEeLIEHHBIN B IISLMOJIOIMYECKOM
cnoBape (c. 374), roe ero XpuBasi SIBHO He IIPOXONUT Yepe3 Hayajuo
KOOPAMHAT, YTO CJIe0Balo OBl U3 €0 ypaBHeHUA. EciM xe mosarars,
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yT0 IS JIbAA Ty =0, TO TEpMUH «BSI3KO-IUIACTUYECKOE TEYEHUE» BO3-
MOXHO CJIeI0BaJIO OBl 3aMEHUTD Ha «aHOMaJIBHO BSI3KOE HEHBIOTOHOBO
(HeMUHEHHOE, CTENEHHOE)».

O6paTuMcst Teneps K CIOXHOMY IMPOTUBOPEYUBOMY BOIPOCY O
CKOJIBKEHUU JICHHUKA TI0 €ro JIOXY. DTOT BOIpoc chHOpMYIMpoBaH
[JISLMOJIOTaMU B JOCTaTOYHO OCTPOI ¢opMe:

¢ [JIABHAS Lieflb — OOHAPYXUTh U TMOHATH [IPOLIECCHI, TIPOUCXOS-
LK€ Ha JIEMHUKOBOM JIOXKE;

e CO3/IaHMe aJleKBAaTHOW TEOPUM CKOJIbXEHUS — OCHOBHas Hepe-
LIeHHas mpobieMa GU3UKU JIETHUKOB.

B paMKax 3TOro oJHOro U3 CaMbIX «TEMHBIX» BOIIPOCOB IJISILIUOJIO-
MK BBICKA3aHBI CJIEAYIOLUME MOMOXKEHUS:

¢ €CJIM Ha KOHTAKTe JIEAHMKA M €0 JIoXa TeMITeparypa HUXKE TOUKH
3aMep3aHusl, TO CKOJbXEHUE MECTa He UMEET;

* Ha CKOPOCTb CKOJIBXXEHMU BIIMAET BOAA, IPUCYTCTBYIOILAS HA JIOXE
JIETHUKA.

IMocnenHee coobpaxeHue cyliecTByeT U B Oojiee KpaitHeit dopme:
BOJIa, HAXOJSILIASCS MEXIY CONPUKACAIOIIUMMCS ITIOBEPXHOCTSIIMU JIEK-
HHMKAa 4 €ro JIOXa U HaxOASIUasiCs IO OYE€Hb BBICOKMM HaBJICHUEM,
OTpBIBACT JIEAHUK OT JIOXKA.

ITonyTHO 00CYyXHaeTcsi BOIpPOC 06 UCTOYHMKAX BOABI U IYTSAX ee
MOMaJaHus Ha JIEAHUKOBOE joxke. Peub HIET O IIOBEPXHOCTHOM Taioi
Y IOXIEBOH BOIE, MIPOHUKAIOLIEH 10 KaHalaM B KOPEHHBIX ITOpOAax
JIoXa M B TeJle JIEAHUKA, a TaKxKe 4epe3 JIeHTHYIO TOJIIUY IO MTPOXMI-
KaM Mexay JeIdHbIMU 3epHaMu. OOGcyXnaeTcss 1 BOBMOXHOCTD ITOSIB-
JIEHUS BOABI 32 CUET TEIUIOTH TPEHUS U NedOopMaLUii.

Hrpaer 11 Boja Ty GOJBIIYIO PONb B OCYLIECTBIEHUH CKONBXEHUS
JIEAHMKA IO JIOXY, KOTOPYIO €l CKJIOHHBI IPUIIUCHIBaTh? Bcee-Takm
TPYAHO IIPEAIIONIOXKUTh NTPOHUKHOBEHNE BOIBI Ha BCIO IIOBEPXHOCTh
KOHTAaKTa JIEAHMKA U JIOXAa B YCJIOBHSIX UYJAOBUIIHOIO IaBJIEHUS Bbl-
nreaexarei Toau apaa (okomo 106 ITa na 100-MeTpoBOit IyGHHE).
Cxopee Bcero, IpU CKONBXEHUU JIeJHUKA IO JIOXY, €CIX OHO Jei-
CTBUTEJIbHO UMEET MECTO, pellalollee 3HAYEHUE UMEET [TOABJICHUE BO~
JAHOU CMa3KH 3a CYET TEIUIOThI TPEHUS, YTO MPUBOIUT K CHHXEHUIO
K03 duLHEeHTa TPEHUS.

AHomanbHOe JABHKEHMe. B muHaMuke HEKOTODBIX JEAHUKOB BpeMsi
OT BPEMEHM MPOSBIAIOTCA AaHOMAJINU — CKOPOCTh UX JBUXKEHUS HEO-
XKUIAHHO PE3KO YBEJINYMBAECTCSA HA OMMH-/BA NOPSIKA U Yepe3 KaKkoe-
TO BpeMsl BO3BPALLAETCA Ha NMpeXHUH ypoBeHb. B risiuuonorum mis
TaKuX SIBJIEHUA UCHONB3YETCH CHELMAIBHBIA TEPMUH — «ITyJIbCALUASI»,
a JeHUKH, [IPEeTEPNEBAOINE MyIbCalluM, TaK K Ha3BaHbI — <«IIyJb-
cupyuuMU». ONpegesieHne «IyJIbCUPYIOLIUI JIEAHUK» SIBWIOCH OBI
TTOAXOISILUMM, €CNTU Obl JIETHUKOBBIA SI3BIK TO MIPOABUTAJICA OBl BHU3,
TO «BTSATHUBAICS» ObI OOPAaTHO B ONpERETIEHHOM PUTME. 31€Ch X€ MBI B
TeYyeHUe MHOTHUX JIeT HabiiomaeM HOpPMAaJIbHOE MOBeNEHHE JIEAHUKA,
CMEHSIEMOE €ro KatacTpopruyeckoil MoABMXKKOM, U3-3a «CTPEMIIEHUS»
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00acTU NUTAHUA JefHKKA OCBOOOIUTHCS OT «UIMUIUHET0» HAKOI-
JIEHHOTO Ipy3a. 3aTeM BCE BO3BPALLAETCs B IIPEXHEE COCTOSTHUE.

I'naBHble BO3HUKAIOLIUE BOMPOCHl TAKOBBI:

¢ YTO BBI3BIBAET MYJNbCALUIO?

* KaK 3TO BCE HAYMHAETCS?

e KAKOBBI NIPUYMHBI KpaltHe 00JibLIMX CKOPOCTEN ABHUXKEHUA?

Cpenu pacrpoCTpaHeHHbIX MHEHMM 0co0o MmonyisipHa ruioresa
GBICTPOro CKOJMIBXKEHUS JIEJHUKA T10 €r0 JIOXY TIPU NI0OKa HE OYEHb MO-
HATHOM Y4aCTUM BOABI B 3TOM IIpOLIeCCE. YCTAHOBJEHB! CIIELYIOLIHE
akTbi:

e NYJILCUPYIOT JIEAHUKHU JIIOOBIX TUIIOB U Pa3MEPOB;

o [IEPUOJ MYJICALUH MOXET JUTUTBCH OT EAWHUIL JO COTHU JIET;

e akTMBHasA (pasa (moaBMKKa) cocTaBaseT MeHee 10 % miureapHO-
CTU TEpUOJa MYJBCALIUY;

e [IEPUOM IYJbCALMU CJIaraeTcs M3 IBYX CTaAMd — IOABMXKU U
BOCCTAHOBJICHUS;

e [IpY MOABMKKE Ha JIEHHUKE IIPOUCXOANT IepepacrpeneieHue Mac-
CBI JIBIA MO JUIMHE CBEPXY BHU3, HO 30HBI OTTOKA ¥ BEIHOCA HE BIIOJHE
COOTBETCTBYIOT O0JIACTAM aKKyMyMSUMU (IMTAHUS) U abNsIIUu.

* [TOBEPXHOCTH AEMHUKA BO BpeMs MOABMXKYU HENOCTYIIHA, JeIHUK
X20THUYECKM pa3npobeH WM pacKoJIOT Ha OTAejbHBle BJIOKH, Coxpa-
HSIOLIME BEPTUKATBHOE IMONOXEHHUE.

TTyabcUpyOIIMMY Ha3bIBAIOT JIEAHMKY, KOTOPHIM CBOMCTBEHHBI pe3-
KO BBbIpaXEHHbIE pelakCalMOHHEBIE KonebaHust (IMsuMonoruyecKuit
cnosapp, 1984). BooOie-To pesakCaliioHHbIe KOJeGaHusl BOSHUKAIOT
B HEJIMHETHBIX MEXaHMYECKUX CUCTEMAX, B KOTOPhIX 0COOYIO POJib Ur-
palOT HUCCUIIATHUBHEIC SIBJACHUSI — pacceuBaHUE DHEPr¥M M3-3a BO3-
JIeCTBUS CUJI BHELLIHETO ¥ BHYTpeHHero TpeHust. I1ocKoapKy peysb HAeT
006 aBTOKOJEO0AHUSIX B MOBEACHUU JIEAHUKOB, MONICPXUBAEMBIX BHE-~
HIHUMM MCTOUHUKAMU Macchbl U 3HEpruM (HO He TpeOyolMuX OT I10-
CJeJIHUX UMEHHO NMEePUOAMUYECKUX BO3ACUCTBHI), TO NOCICAHUE HUME-~
10T OMPEACJIEHHYIO ITEPUOANYHOCTD, KaK BCErAa B IIPUPOIE HE OYeHb
YETKYI0 M OYECBUIHYIO, HO CTAaTUCTUYECKU MPOSBISIOILYIOCS BIIOJIHE
ornpeneneHHo. Kaxablit Takoil MEPUOA HEIUTCS Ha 3Tarlbl, COOTBET-
CTBYIOLIME MEIUIEHHBIM U OBICTPBIM U3MEHEHUSIM COCTOSHUSA penax-
CHpYIOLUEH CUCTEMbI, YTO TMO3BOJSAET paccMaTpUBaTh pejlaKCallMOH-
HbIe KOJiebaHUs Kak pa3pbiBHbIE. [TocnenHre HECKONBKO UACATU3UPO-
BaHHO MOXHO IpPEACTaBUTh KAaK IMOCJEI0BATEIbHOCTh MEMJIEHHBIX U3-
MEHEHHUI COCTOSHUSA JeIHNKA, HAUMHAIOIMXCS U 3aKaHYMBAIOLUMXCS
CKauKOoOOpa3HbIMU €r0 U3MEHEeHUsIMU (pa3peiBamu). B aToM ciyyae ne-
PUOA MEUIEHHBIX U3MEHEHUI MOXET ObITh OTOXHECTBJICH CO BpeMe-
HEM peJjlakcaluM (KOJMYeCTBEHHON XapaKTepUCTHMKON Ipolecca pe-
JlakcallMM KakK IIpoliecca BOCCTAHOBJIEHUS YTPAaYeHHOIO PABHOBECUA).

Bpemst penakcaiiuy (MMeHyeMoe TJISILIMOJIOTaMU «CTaguei BOCCTa-
HOBJIEHUSI» ), UCYUCIIAEMOE OT OKOHYAHUA MOABUXKU JeJHUKA 10 Ha-
yaja CJeAyIolieil, BMECTE CO BPEMEHEM CaMOUl MOABMXKHU (YCIOBHO
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paccMaTpPMBAaEMbIM KaK pa3pbiB HEMPEPHIBHOIO MPOLECca) U COCTaB-
JISI€T «[I€PUON IyIbcaliMu». MOXHO, KOHEYHO, TPAKTOBATh U COCTOS -
HUE JIeIHUKA [1epe]] ero oYepeJHOM ITyibcalyeil Kak HepaBHOBECHOE
U ero KaTacTpodUYecKylo NOABUKKY KAK CBOEr0 poja pefaKcaluoH-
HbII NPOLIECC, MPU3BAHHAINA OCBOOOAUTEL O0GIACTh MUTAHUS JIETHMKA
OT U3NIMIIHEH Maccel apAa. Ho B 3TOM ciiyyae repuo MeXIy MOMeH-
TaMM Hayaya ABYX IIOCJIEIOBATEAbHBIX MOABUXEK HOJIKEH OBITH pa3-
JeJIEH HA TPY dTana, COOTBETCTBYIOLIMX CIEAYIOIIUM COCTOSHUSIM JIe -
HUKA: ITOABMXKA — BO3BpallleHUE B PABHOBECHOE COCTOSIHUE (peJak-
calisl) — TIOCTENEHHBIN IePeX0J, B HEPaBHOBECHOE COCTOSIHME —
TIOABHXKKA.

OnucaHHoOe NMpeacTapieHUe Bellleil He UCYepIibIBaeT IpobaeMy, TaKk
KaK He OODBACHSET MEXaHU3M BBIXOJA JIEAHMKA Ha pa3Hble YPOBHU €0
COCTOSIHUSL ¥ FOTOBHOCTB €I0 K KaTacTpo(U4IEeCKOI roABuXkKe. B 10 xe
BpeMs1 OHO MO3BOJISIET YIIOPSAOYUTE HALIU IIPEACTABIEHUS O TPOUCXO-
ISIIEM U OLUYTUTh OOLIHOCTH MHOTUX (DM3MYECKUX IPOLIECCOB, CBSI-
3aHHBIX C pelaKCalUOHHBIMU KOJIeOaHUSIMU.

Buaumo cpeau MISIUOIOrOB CYHIECTBYET COMJIaCHE OTHOCHTEIHHO
TOU UIeH, YTO JIETHUKOBbIE MOABUXXKHK BBI3BIBAIOTCSI HE CTOJIBKO BHEIII-
HUMU BO3ACUCTBUSIMH, CKOJIBKO BHYTPEHHUMU CBOMCTBAMU U OCOOEH-
HOCTSIMU CaMHUX JIEITHUKOB. B TO e BpeMst JOCTATOYHO OYEBUAHO, YTO
BHELIHUE COOBITUS (MHOTOJIETHUE KJIMMATUYECKUE KOoMebaHuUst, 0CO-
OeHHO KacalolMecs BBIMAJEHUSI OCAJKOB M TEMIIEPATYPHOIO DPeXHU-
Ma) He MOTYT HE€ BJIUSITh Ha COKpallleHWe WIM YIUIMHEHHE BPEMEHH
MEXIy MOCHEHOBATEIbHBIMU IOJBMXKAMU JII0OOro IyJIbCUPYIOLIETO
JIEAHUKA, a TakKe BOOOLIe Ha CTATUCTUKY BPEMEHHBIX U IIPOCTPaH-
CTBEHHBIX 3aKOHOMEPHOCTEN AaHOMAIBHOTO ITOBENCHWS JIEAHUKOB B
pa3IMYHBIX TOPHBIX CUCTEMAX.

OpxHako IMaBHBEIM BOIPOCOM MpPoOJIeMBI OCTaeTcsl, KOHEYHO, Cie-
IyOIMI: KAKOB MEXAHU3M PE3KOTO YBEJIMUEHUS CKOPOCTU JIBUXKEHUS
JIEAHUKA, Haxondulerocss B craaum nyibcauum? Ilocrapaemcs, Xortd
Obl TPUOIU3UTENIBHO, OCBETUTb 3TOT BOIIPOC.

Jlen xak BelIECTBO MMOJOH NPOTUBOPEYMI — B 3aBUCUMOCTH OT Xa-
pPaKkTepa NPWIOXEHHONH K HeMy cuibl (yaap WM ITOCTOSIHHOE IUTU-
TEJIbHOE BO3IEHCTBHE) OH MOXET pearupoBaTh U KaK YIpyroe (aaxe
XpYTIKO€) TEeNO, U KaK IIacTHYHOE (M CITOCODHOE K Te4eHU0). B aroi
MPOTUBOPEYUBOCTU COLAEPXKUTCS OTBET HA MHOTUE BOIPOCHI, BO3HU-
Kalouye B JaHHOM KOHTEKCTe.

K KoHIy oTpe3Ka BPEMEHH, OTCUUTHLIBAEMOIO OT MOMEHTa JOCTHU-
XEHMS JISIHMKOM MPUCYLIEro MMEHHO eMy PaBHOBECHOIO COCTOSHUS,
J0 MOMEHTA HAKOIUIEHUS B 30HE €ro MUTAHUS ONPeAeIeHHOro U30bIT-
Ka Macchl Jiba JeIHUK IIPUXOOUT B ONPEACIEHHOE KPUTUYECKOE CO-
crostuue. IIpu 3TOoM BenencTeue o6beMHOM nedopmanun U opMons-
MEHEHUI OOBIYHO MPOUCXOUT ITOTEPS TPOYHOCTH JIEAOBOTO MOHOJU -
Ta. B KOHIE KOHIIOB MIPY HEYZEP>KMMOM BO3PAaCTaHUM HamnpsXKEeHUI B
Tesie JeJHUKA B TIPMHLIMITE BO3MOXHEI ABA UCXOJA:
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o u6O Jief HeMEMJIEHHO pacTpecKaeTcs U pa3pyluMTCs, pacras-
[IMCH Ha OTIEeNbHbIE BEPTUKAJIbHBIE IJIBIObL;

« iu60O cHayYana YCUJIUTCA IulacTuyeckas nedopmarius, HaKoruie-
HHME KOTOPOM MOXET MPEBBICUTh ONpPEAETCHHBIN Ipelell, I10CTE Yero
paspyllueHUe b CTAHOBUTCSA HEU30EXKHBIM.

Ecnu HanpsxXeHUs! B JIEQHUKOBON TOMILE OyIyT COIPOBOXAATHCS
pPa3HOro poja UMIMYJIBCUBHBIMU COCTABISIOIMMY WIH YAAPHBIMU BO3-
JeicTBusMHU (rTaJieHue CHEXHBIX JJABUH Y JIeIOBbIX OOBaiOB, ceiicMu-
YyecKue MPOIBICHUS), TO MOSBISETCS BEPOATHOCTD €r0 «10CPOYHOTO»
paspylieHus.

Yro XKe NPOUCXOIUT C MACCHBOM JibJa, pasmgpobJIeHHBIM Ha OT-
JeJIbHble BEPTUKANBHBIE [IBIOBI BIUIOTH 4O CKAJIBHOIO JIOXKA WU, BO3-
MOXHO, IO JOCTATOYHO BBIPaXXEHHO! MOBEPXHOCTU D0Jiee MUHEPTHOU
HuxHelt yactu tenHuka? OH npuo6peTaeT CMOCOOHOCTD K TaK Ha3bl-
BaeMOMY <«IJIbIOOBOMY» (OJIOKOBOMY) CKOJbXeHMIO. Temeph mepex
HaMU yXe He JIeASHOM MOHOJUT, CIOCOOHBIA MOA AEMCTBUEM Ha-
MPSKEHUH TOJMBKO K IUIACTUYECKOMY TEYEHUIO CO BCEMM €70 OCOOCH-
HOCTSIMU M B YaCTHOCTH C YacTO OMPEAENSIOIUM CUTyallHI0 «3(d-
(heKXTOM TPEeTHEr0 U3MEPEHUS», a CUCTeMa pPa3pO3HEHHBIX, XOTS W
B3aUMOMIEHCTBYIOLIUX APYT C APYTOM BEPTUKAJIBHEBIX IPU3M. [J1aBHOE,
YTO TaKasi CUCTeMa ofpeTaeT CrIOCOOHOCTh CBOOOIHO ABUTATHCS €OU~
HBIM IIOTOKOM, MCIBITHIBAs TOJIBKO MOTPAHUYHBIE CKOIB3SLIME CTOJI-
KHOBEHHUS C TAKUMU XK€ IJIbI0aMM, HO MMONABUIMMHU B «3aCTOHHBIC»
30HBI WICHSTHON peKU» C €€ CYKCHUSIMU M paciiupeHusimu. UmeHHo
TaKxoe 0CBOOOXIEHUE MMOTOKA OT paHee CKOBBIBABIUMX €r0 JBUXCHUE
COOCTBEHHBIX ITPAKTUYECKY HEIIOABUXHBIX 3JIEMEHTOB U JIEXKUT B OC-
HOBE MHOTOKPAaTHOIO YBEIUYEHUS €ro CKOPOCTH M BOOOIE caMoit
MOABIKKY NEeIHUKA.

Htak: paspywenue yeavHocmu nedHUKa — nepeuyHo, Gvicmpoe 08u-
JHCeHUe — @MOPUUHO.

Cpeny IISIHOIOrOB ObITYET YOSKISHUE, YTO IYJILCUPYIOLINE JIed -
HUKHA — 3TO OCOOBIA KJacc JIeIHUKOB, OTIMYAIOLIUICS PSIAOM MOp-
omoruyeckux ocoOCHHOCTEN, U YTO IJIaBHas 3ajJaya — 3TO yCTa-
HOBJICHUE JUISL KaXIOro KOHKPETHOTO JIeTHUKA AAarHo3a — IyJIbCH~
pYIOIUMI OH MUTH HeNyJIbCUpYIOIIMid. B mouckax Takoil AMarHOCTHKHU
NPEAIOXKEHBI CTATUCTUYECKUE METOABI B Pa3HbIX Moaudukanusax. ITo-
OBICKUBATHACH Takue MopdoMeTpuUecKue roKasaTeny (TUIOLaau iel-
HUKOB, OTHOLICHUS TUIOLIAAM IMTAHUA K IUIOINanM abJsiuu, YKIO-
HBI JIEAHUKOBBIX SI3BIKOB U T.II.), KOTOPBIE ITO3BOIN OBl YCTAHOBUTH
CBSI3b MEXIY HUMM U JBYX3HAYHBIM KayeCTBOM JIETHUKOB: Ja — HeT.
ITockonbKy mocneHee OLIEHUBAJIOCH MO (HaKTUYECKUM HaOIIOdeHH~-
sIM, TO BCErJa OCTaBAJIach HEOIPEAeNEHHOCTh NMPU BHIOOpPE «HEIYIIb-
CHUPYIOLIMX» JIEAHUKOB. IIpUCYTCTBYET TaKKe HEONIPENEeHHOCTD, 10~
poxagaeMasi caMO# CTaTUCTUYECKOMA CYIIHOCTBIO MMOAX0HA.

CyiecTBYIOT JIM NpSIMBbIE JUAarHOCTUYecKue IpusHaku? Eciau na,
TO OHU HOJKHBI UCXOIUTh U3 aHAJIM3a YCIOBUM 3ajieraHus U30BITOY-
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HBIX Macc JibJa B 30HE IUTAaHUSI U MOpPGOIOrMYeCcKUX 0COOeHHOCTEMN
uX BMecTUnMa. Eciu nocneaHee TakoBO, YTO COOCTBEHHAS CUJIA TS-
KECTH OOECTIEYHT B JIEASTHOM TeJie, CKOBAHHOM C OOKOB KPYTBIMU CKaJlb-
HbIMM OTKOCaMH, JOCTAaTOYHO BBICOKHE CXHMAIOIIVE HaANpPSDKEHU,
TO IOCJICAHUE HE IO3BOJIAT Pa3BHTHCS IpoLEeccaM pa3pyLUeHUs Jiej-
HHUKa. B 3TOM cnyyae yBennyeHHasT CKOPOCTh BSI3KO-IDTACTHYECKOTO Te-
yeHHUs OYIeT MOCTOSSHHO KOMIIEHCUPOBATh JAOIOJHUTEIBHOE HAKOILIe-
HUE JIEMOBOA Macchl B 30He MUuTaHusl. ECIU Xe npu HaTUYMu U30bITKA
JIelIsIHBIX Macce OynmyT nmpeobiafaTh CABUTAOIINE WIH JaXe PacTATUBa-
IOLIME HANPSKEHUSI, TO OMMMCAHHBIM BBIILE TPOLECC pa3pylueHU JIea-
HUKA HUYEM He OyIeT OCTAaHOBJIEH.

Bo3MOXHO, MMeeT npaBo U TakKas IOCTAHOBKa BOMpoca: ObITh MO-
KeT, BCE NIEAHUKHU B IIPUHIIUIIE CIIOCOOHBI K MOABMXKAM, OJHAKO ITe-
pUOJ PENaKCAaUIMOHHBIX KOJIeOAHUN Y HEKOTOPBIX U3 HUX CTOJIb BENUK,
YTO IIPOCTO He MOr ObITh 3adukcupoBan? Mnu caMu MOABIXKKU HE
BCETAA CTOMNb Pa3pyILUTEIbHBI?

Bunrmo yxe yMeCTHO MOAyMaTh O CO3JaHUM HMHXEHEPHBIX METO-
JOB OLEHKHU BEPOSITHOCTH U Pa3MEPOB JIEAOBBIX MOABUXKEK.

5.4.4. JlenHAKOBBIii CTOK

CnoBocoyeTaHue «IeIHUKOBBIA CTOK» HE BCeraa IOHMMAaloCh U
NOHUMAaeTCs ofHO3HaYHO. B Havane XX B. rocroacTBoBan Mud, nomu-
nepxaHHbiil apropureroM 9. M. Onpaekona (1917) u J1. K. daBeigoBa
(1929), o npeobnaparowieit poau JeAHUKOB B MUTAHUU PeK, HApH-
mep Cpenneit Asuu. CTporo roBopsi, JCTHUKOBBIA CTOK — 3TO Pe3YJib-
TaT TasgHUs HenocpeacTseHHO asaa (B. JI. Iyneu. Pexu Cpenseit A3uu.
J1., 1965), 1 mocraHoBKa BOIIpOCa O BKJIIOYEHUM B 3TO IOHATHE HO-
MTOJTHUTENBHOTO CJIaraéMoro 3a CYeT TassHUS GUPHOBBIX MOJICH WK ce-
30HHOI'O CHeTa Ha JICTHUKOBBIX SI3bIKAaX sIBHO HE IipaBoMoyHa. U cyas no
BCEMY, «CTPOrO JIEAHUKOBBIIA CTOK» JUISl BBILICHA3BAHHOMN TEPPUTOpUL
coctasiseT MeHee 10 % o6uiero croka.

Pac4yeTsl TassHUSA CHera, upHa U Jbla B JEAHUKOBBIX OacceifHax
TIPUHIMITHATIEHO HE OTJIMYAIOTCS OT TAKOBBIX B peuHbIX 6acceiiHax. Yro,
6e3ycnoBHO, ClaeayeT YYUTBHIBAaTh, TAK 3TO MOCIENOBATEIbHOCTh Tasi-
HUS CHayajla CE30HHOTO CHEra Ha sI3bIKax JIEAHUKOB, a 3aTeM, I0CJIe
€ro MCYE3HOBEHMSI, YK€ HEIOCPEACTBEHHO JIbJa BIUIOTH A0 BhHITajge-
HUSI CHEra WM IIPUXOJAa YCTOMYMBBIX OTPHMLATEJIBHBIX TEMIIEPATyp.
HomxkHa GBITh y4yTeHa Pa3sHMIA B IUIOTHOCTH JIbJA U CHera: IIpU Ipo-
YUX PABHBIX YCIOBMSIX CTaMBaHHUE JIbIA IPUBOAUT K Oosiee BBHICOKOM
UHTEHCUBHOCTH ITOCTYIUICHUS BOJbl HAa MOBEPXHOCTh JIEAHMKA, YEM
CTauBaHue CHera. Tajble BOABI TEKYT IT0 pa3pabOTaHHOM MUKpOpYYeii-
KOBOM CEeTH IO ITOBEPXHOCTH JIEMHUKA, YTEKAIOT Yepe3 TPEUIVMHBI U
JIENHUKOBBIE MEJILHMIIBI B €T0 [JIYOMHBI, HO, B KOHIIE KOHIIOB, BBIXO-
ISIT OMHUM WJIM HECKOJBKMMU ITOTOKaMH U3 JEOHUKOBBIX IPOTOB.
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Jnist pexkmMa 1eIHMKOBBIX PYYBEB M PEUYEK XapaKTEPEH XOPOLUO Bbl-
paxeHHBI cyTouHblit xoa. [Tocne ucue3HOBEHUS CE30HHOIO CHEXHOTO
ITOKPOBA TalOlIME JEAHUKOBLIE SI3bIKM CTAHOBIATCS OCHOBHBIM HMCTOY-
HUKOM TTHTaHUs peK BbICOKOTOPhS.

C neaHMKaMu CBSI3aHA lenasi cepust cnelupuyecKux sSABJICHUMN §
MPOLECCOB: NPOPBIBBL 03€p, TMOAINPYXEHHBIX JEAHUKAMH, ITPOPBIBEL
BHYTPUJIEAHUKOBbBIX BOAOEMOB, IMIALMAIBHDBIE CEJIEBBIE [IOTOKH, JIENO-
KaMeHHbIe JJaBUHBL. Peub 00 3TUX ONMACHBIX TUAPOJIOTUYECKUX SIBICHH~
sIX [TOWIET B CeayIolleM moapasaesie. Ho Moyt Bce 3TU SIBJICHUS CI1y-
YaroTCs B OCHOBHOM M UCKJIIOYUTEIBHO B ropax. ;

5.5. BepneHapl — TeppUTOPUH 0CO00 AKTUBHOIO
MOBEPXHOCTHOIO CTOKA

PaitoHpl KpaiiHero mposBicHUs NMOBEPXHOCTHOTO CTOK00Opa3oBa-
HUA ¥ 3pO3MOHHOT0O pa3MbIBa HAXOJAATCA B Ipelesax apyuIHON U Mojy-
apuaHoi 30H. OHUM OOBIYHO IIPUYPOYEHBI K IIaTOOOPA3HBIM HEBBICO-
KUM XpeOTaM, BO3BBIIIIEHHOCTSIM, TPSIIAM U YBaJiaM, CIOKEHHBIM Msir-
KHMMU FOPHBIMU MIOPOJAAMHU, UHOTIA ¢ 60jiee TBEpABIMU NMPOCIONKAMHU.
Yauie Bcero 3To IMeCYaHO-IIMHUCTBIE WIM TECTPOLIBETHHIE TOJIUH,
KOHIJIOMEPAThl, MEpreJiy, iecchl. beleHas 3po3ust MpeBpaTiia TaKue
[IOBEPXHOCTHU B 3aMBICJIOBaThI€ CUCTeMBbl PHITBUH, O0pO3A, pycen, Ka-
HBOHOB U OCTPBIX IrpebHell WM OKPYIJIBIX BOAOPA3AE/IOB, MOMYYUB-
HIMX creuuduIecKoe aHIMHUINCKOe Ha3BaHUe «OeMICHIC» — IYPHBIS
3EMJIN.

B Cpenneit Asuu nomo6Hble 00pa30BaHUS HA3BIBAIOTCS abIPAMHU,
XOTS TIOCNIeAHUE MOTYT OLITh MHOIZA pacYIeHEHHI ¥ HE CTOJIb NpeAeib-
HO, KaK 3T0 Mbl TpebyeM oT HacTodiux 6emieHnoB. OxHAKO aubIph,
HauboJiee U3BECTHBIE CBOEH CENEBOM ACSTEAbHOCTBIO, SIBJISIOTCS IOM-
JINHHBIMU O€IUICHIAMU.

Penkue, HO CUJIBHBIC JTUBHH, OTCYTCTBME DACTUTEJIHHOCTU, HU3-
Kast MHQUIBTPAUMOHHAS CIOCOOHOCTD U MTOAATIMBOCTh Pa3MEIBY roOp-
HBIX IIOPOJ — BOT UCXOOHbIC MPEATIOCHUIKY O 00pa3oBaHus OeljieH-
JIOB U HAHOCOBOJHBIX CEJIei.

OOBIYHO TaKUe CeJIeHOCHBIE alBIPBl U OeMIeHIB TUX0 «U3HBIBAIOT>
T10J COJIHUEM, HO B KOPOTKHUE JTUBHEBbIE MTHOBEHHUS «IPEAIOTCA Kpail-
HEW pACIYLUEHHOCTH».

MHTepecHbIM MpaBUiIoM, KOTOPOMY IIPUPOAA PEIKO U3MEHSET, IB-
JIfeTCsl IPUYPOYEHHOCTD CEIEeBBbIX OEUIEHAOB K IIepBOMY, 0ojiee HU3-
KOMY IT105ICY TOPHOro obpaMieHUs AOJUH U KOTJIOBUH Pa3HBIX pa3Mme-
poB. Takue rpsiasl OGBIYHO BBIHECEHBI BIieped OT 60jiee KPYTHIX M BbI-
COKHX CTE€H PETYJISIPHBIX XpeOTOB M CIUIOLUHON MOAOCOH MM ITYHKTH-
poM 0003HAYaIOT I'PaHMLY FOPHOrO U paBHUHHOro MupoB. CejeByio
JEeATEeNbHOCTh OCUICHAOB MOXHO, TAKUM 00pa3oM, OTHECTH K pa3psi-
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1y TOTPaHUYHBIX THAPOJIOrMYecKrX UHIMIeHTOB. [1o 06e cTopoHsI «rpa-
HULIBI» CTUXUSI BEAET CeOsl Mo-pa3HOMY.

Ha xontakre Benuknx PasuuH u CKalMCTBIX TOp, B MOJI0CE, MIPO-
taHysiueicsa u3 Kanaant uepes Bce Coenunennsie ltater, uHTEpECY-
I0IMe Hac TEPPUTOPUU BCTPEYAIOTCSI MOUTH noBceMmecTHO. Ho ectb
cpeiy HUX M 0Cc000 paduHHUpOBAaHHBIE, IPEACTAIOUINE BO BCeit Kpace
NOJUTMHHBIX OemneHnoB. HazoBeM HEKOTOPBIE U3 HUX.

Peo-Zlup-bednendoc — Kananackass npoBuHimsg Anpbepra, Oacceiin
p. Pen-Mup, npurtoka IOxHoro CackayeBaHa. Dpo3us obHaXuAa 30eCh
IUTACTHI MTOPOABI CO CKEAETAMU IMHO3ABPOB U JPYTHUX NMaJIEOHTOJIOrHU-
YeCKHMX ApeBHocTei. Y ropona [ipamxennepa 3nech MOXHO BUIETh U
Clelbl AMHO3aBPOB.

Kundup-bednendc — HaxoguTcs 10ro-3amnantee ropoaka Kuinup 6au3
rpaHulIbl KaHanckoil nposrHIyyY CackayeBaH ¥ aMepHKAHCKOTO 1Ta-
tTa MoHTaHa.

JHoauna bue-Maddu (4TO yCIOBHO MOXHO TIepeBecTd Kak bosbluast
I'psi3niia) — pacrosyioXXeHa B COTHE KMWJIOMETPOB BocTouHee Kuinup-
bemeHAC TakKe BO3Jie aMEPUKAHCKOM IPaHMUILBL.

bednend 6 zopax Xaiieyd (2261 M) u Bapno (2 105 m) B urrare MoH-
TaHa, pasdeJeHHBIX JOMMHOM BepXHell MuccypH.

beoneno npasobepences Manoti Muccypu B urate CeepHast [lakora.

Bue-bedrendc (bonplume JypHble 3eMIN) — pacoIOXEHH! y I0T0-
BOCTOYHOIO Kpas M3beJeHHOIo 3po3ueil rpaHUTHOro MaccuBa Biak-
Xwic (2207 M), M3BeCTHOTO NMaMITHUKOM Ha rope PaiimMop, raoe us-
BasiHBI 1IECTUMETPOBbIE I'OJIOBBI YETHIPEX BBIAAIOIIUXCS IIPE3UIEHTOB
CHIA — Bammurrona, Ixeddepcona, JlunukonbHa u Teogopa Py3-
BeJIbTAa, B MeXAypeube MpuTokoB Muccypu Illajienn u Yaiit-Pusep.
31ech TAKXe CAYy4aluCh HAXOIKM MCKOITAEMbIX XXUBOTHBIX.

beonend 6 b6acceiine p. Cesepnuiii [Tnamm 61u3 ropona Ckorconabd,
urat Hebpacka.

B CxanucThIX ropax ciaefyeT YIOMSIHYTh OeIJIeH ] IpearopHOro o6-
pamnenust I'pana-Mecsl, maccuBa B Mexaypedbe p. Kosopamo u ee
nputoka FaHHKMCOH BOIU3M yCThs ITOCAeAHero, wrat Konopano. A Ha
mnato Konopano 6eanenn B ropax I'enpu, npaBobepexse p. Konopa-
no, wrar IOra, u Tonybyio Mecy B Gacceitne p. [lyspko, mpurtoxa
Jutn-Konopano, mtat ApusoHa.

Boo6uie Ha miato Konopano GemneHabl M celeBble NMOTOKH pac-
NpocTpaHeHbl HeoObiyaiiHO. B mexnypeube pek CaH-Xyan u JInti-
Konopano, nunier asTop Toma «CeBepHass AMEpUKa» U3 HU3BECTHOMN
cepun «Geographia Universele» Aupu bonu (Iapux, 1935), «macr
MeCYaHUKOB MaJIOH NPOYHOCTM pacHaJaeTcsd Ha 4yacTH, obpasys To
OTBECHBIE CTEHBHI B COTHM METPOB BBICOTHI, TO 3aBECHI C IOJIOCTIMU
HUIL, TO GAlllHY ¥ KOJIOKOJIBHU (haHTACTUYECKUX OUePTAHUIA; CaHIe-
BaThle ¥ MHOTOLIBETHBIE INIMHBI 00Pa3ylOT KPYThie OTKOCHI, U3PBITHIE
pBaMK, ¢ OECYMCICHHBIMU CTyNeHsIMHU... JIoABMXHOrO MaTepuana Tak
MHOI'0, a CKJIOHBI HACTOJIBKO KPYThI, YTO KaXKIblil JIMBEHb COpPAachIBacT
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B KaHbOHBI 11€JIble TOTOKY U3 [1€CKa M WJia. B HECKOJIBKO MUHYT Pyyej;
YKCTOM BOABI, 3aTEPSIHHBIN CPEAU MECKOB, MOrpebaeTCs Mo/ JIaBUHOjL
TpsA34, MaCJISTHUCTAas IOBEPXHOCTh KOTOPOI HAIIOMMHAET 110 BULY pac-
IUIaBAECHHBINA MeTajlD».

HHTepecHo, 4yTO AaXKe B CPAaBHUTEIBHO KPYIHBIX PEKaX 3TOIO paii-
OHA MHOIJAa BMECTO BOIBI, IYCTh AAXE 0YEHb MYTHOU, TEYET CYCIIEeH-
3Us JOBOJIbLHO BBICOKOM IUIOTHOCTH. BOT HEKOTOpPbIE NPUMEPHI TaKojt
«runepkoHuenTpauuu»: JJumi-Konopano y KamepoHa npu pacxone
161 M3/c y= 1630 kr/m3, Tapus y Juc-®eppu — npu 18 M3*/c y=
= 1670 xr/m>.

OyeHb XapakTepHbl GemjieHIsl B TOpHOM oOpamneHuu JommHer
Cwmepty, wrat Kanudopnus. CeneBble IOTOKU CO BCEX CTOPOH 3arioji-
HSTIOT 3TY BBITAHYTYIO JACIIPECCHIO, PACIIOIIONKEHHYIO HUXE YPOBHA MOpH
(-85 m).

benneHasl — HaCTONBKO BEJIUKOJEIHOE U CBOeoOpa3Hoe 3penulie,
YTO MHOTME BBIAAIOIIMECS TIPEACTABUTEIM 3TOro BUAa jJaHmuadra
BMECTE C MHTEPECHBIMU COMYTCTBYIOLUIMMYU OOBEKTAMU MPEBPATUITUCH
B 3aMIOBEIHUKHN. DTO — HanUOHaIbHbIe napku bemnernnc (FOxnHas Ha-
xora), Teonopa Pyssenbra (CeBepnas Jakora), Iletpudaiin-Popecr
(OkameHennlii ec, Apusona), I'pacnennc (CackauyeBaH), IPOBUHLIM-
anpHbl mapk JIuHo3aBpoB (Anpbepra) M HALMOHAIBHBIA MaMSITHUK
HomuHa Cmepru (KanudopHus).

OnHo¥ U3 BeNMYANIIMX KOTJIOBUH MUPA, K TOMY X€ OKPYKCHHBIX
MEePBOKJIACCHBIMK XpebGTamMu, B JaHHOM ciyyae 370 TsaHb-llaHp u
KyHnb-Jlyns, sBiaserca TapuMmckas, YaCTUYHO 3aChIIAaHHAS IECKaMH
nycteiin Takna-Makan. ITocnenHiolo ¢ cesepa, 3anana u ora odpam-
JISIIOT B BUJIE FTOPHBIX aBaHIOCTOB IIE€PEIOBbIE I'PsAAbI, MHOTHE U3 KOTO-
PBIX SBISIOTCS BEJIUKOJEITHBIMU OeIeHIaMMU.

W3BecTHbIN NpuMep — ropbl Torarar, ciayxaullde aBaHIIOCTOM
Kynp-JIyHst Ha yyacTke Mexiy NOJMHOM rpophiBa p. Tusnad u Mac-
cuBoM Caiporasrar (5210 M). Pycckuii nyremecrBeHHuk M. B.Iles-
LIOB, MMOCETUBIUMI 3T MecTa B 1889 r., mucan: «'opbl Tonatar otnu-
YaloTCcsa HEOOBIYalHBIM PaCYIEHEHMEM, OCTPOTOH rpebHelt U upe3mep-
HOM KPYTU3HO CBOUX CKIOHOB. OHU NOBCIONY U300POXKICHBI LENBIM
JTAOUPUHTOM Y3KMX, U3BMIUCTHIX OMMH U CYMPAyYHBIX VIUEAUA. DTH
r1yOOKUE NOJMHBEL M TECHUHBI, B CBOIO O4Yepedb, Pa3BETBIASIOTCH Ha
MHOXECTBO MOOOYHBIX, elle 0ojee Y3KUX HOJMH, JIOUUH U Iueseil.
boka Bcex noauH oyeHb KPYyThl, @ CTEHBI YLIEAMIA TIOYTH IIOBCEMECTHO
OTBECHBI; NMAJeHUS Xe TeX U APYrux ype3Bbl4aiftHo Benuku. [loatomy
MOCJIe KaXA0ro OOWIBHOIO TOXIS C 3TUX FOp HECYTCH C OLNIYLUATENb-
HBIM PEBOM M CTpPAlHOM OBICTPOTON MHOIOYMCJIEHHBIE TIOTOKU, MC-
CAKAOUIME BCKOPE I10 NMPEeKPalICHUN JIUBHS».

K ceBepo-BocToky ot Kaiurapa, co ctoponsl Tsans-Illans, pacmo-
JIOXXeH AprnaJbIKTar, OTTOPOXEHHBIN OT TapuMCKONM paBHUHEI MEHEe
pacuwieHEeHHBIMY TOpaMU U SIBJISIOLIMIACS ONHOM U3 rpsia oOpamieHUs
I0r0-3aMafHOro yria MeXropHON KOTIOBUHBI [KauMraH.
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Keavnunvensmae (Kannuarar). OdyeHs myHHas (okono 250 kM) u
yskag (6—12 km) rpsaa, MoAHMMAOUasCs ¢ ceBepa Han Tapum-
ckoil paBHuHO# Ha 600— 1000 M (MakcHManpHas aOCOMIOTHASL OTMET-
ka 2723 M) ¥ ClnoXeHHad Ha 3alajie Cepo-XENTHIMU, a Ha BOCTOKE
KPACHOLIBETHBIMU MOpoAaMu. MIMEHHO BIONb Hee MPOXOAUT aBTOMO-
guibpHas popora Kairap-Axcy.

Tyavmae. JnuuHas (190 kM) u y3kas (6— 12 xM) KpacHOLBETHAS
rpsaa, BO3BbILIAomasics Hax TapuMckoit paBHuHO#M Ha 600—800 M
(MakcuManbHas BeicoTa 2408 M), baiickas menpeccust, otaensomas
YynpTar oT ocHOBHBIX 1eneit Tsaup-111aHs, B cRoio oyepesib Ha ceBepe
[PAaHUYHUT C HOMOCOI OeIEHIOB.

ITo ormucanuro reosiora E. M. CenusaHoBa, «HynpTar — CoBeplIEH-
HOE apXUTEKTYpHOE TBOPEHME, CO3JaHHOE CaMOil IIPUPOHOA... DTO —
ropbl, HaJ “OTAENIKOH” KOTOPBIX YCEPAHO pabOTalIK B TEYEHHE MHOTUX
ThICSIYENIETHI Boma U BeTep. VIMU CO3JaHBl YAMBUTENbHBIE (HOPMEI,
KOHTYPBI KOTOPBIX, BO3MOXHO, BIOXHOBISUIM CTPOUTENEH OyIIuicKIX
XpaMoB...B KpyTEIX cTeHax cas mopaXkaeT YyacTasl CMEHa He TOJILKO CO-
CTaBa ITOPOJ, HO ¥ MX LBeTa. I TMHBI cephle C roayOOBaTHIM OTTEHKOM
yepenyIoTCs C INTUHAMU HIOKOJIATHO-KOPHYHEBOTO MM CBETIO-KOPUY-
HEBOTO IIBETa, CO CBETJIO-CEPHIMH IMECYaHMKAMU, KOe-TIe C HaJIETOM
MaJaxyTa, WIN CO CBETJIO-KOPUYHEBBIMH ... CKIIOHHI ... TIPEACTABIAIOT
co00ii y30pyaToe pacuwieHeHUE B BUME PSIOB TPEYTOJBHBIX OallieHOK».

JIuBHeBoit cenb B YynbTare — 3T0 «pPeBYIIMIA ITOTOK XUAKON KO-
PUYHEBATO-KEJITON TIUHBI».

Betenapl MPUCYLIM BOCTOYHOM 4yacTM MOHTOJBCKOrO AJTas U
BceMy ['obuiickomMy AJITalo, HO B OCHOBHOM OTpOraM U GOKOBBIM OT-
JeJIbHBIM XpebTaM HeOOJbII0 OTHOCUTEIBPHON BhICOTHL.

Tlo-6em1eHAOBCKY pacUJICHEHBI 3aMmaiHble CKIOHBI TOPHBIX MacCH-
BoB JI3yH-/Ixapranant-Hypy (3696 M) u Bym6ar-Xaiipxau (3 552 m),
I0T0-3amamHble U I0XHbBIC CKIOHBI XpebToB Xacarr-Xaitpxad (3582 M) u
Xan-Taitump-Hypy (3 155 M). B I'obuitckoM Antae 6emieHn obpyeH
IIOYTH BO BCEX XpeOTax.

IIpyBeneHHEIe BhILIE IPUMEPHI OeUIEHOB, C OMHOI CTOPOHBI, HAu-
Oonee TUIIMYHBI U SIPKU, HO C IPYTON — ITOBOJIBHO CITy4aiHbl. [lepeyers
MOXeT OBITh TIPOIOJDKEH M PACIIPOCTPaHEeH He TOJBKO Ha UHBIE TOPHBIE
CUCTEMBI, HO M Ha ApYrHe MaTepuku. BHOBb HECKOIBKO ITPUMEPOB.

PacunenenHas xonmucTas MecTHOCTb (85x17 kM) ceBepHee ropo-
na KoHcTaHTHHa, CIIOXEHHAs CephIMU [MIMHAMU U KPACHBIMY KOHTIJIO-
MepaTaMH, U AUKHE, DIyOOKOU3pe3aHHBIE MeprejieBble Lenu biaua-
CKoro Atnaca B ceBepHOM Amxupe (Adpuxa), OemeHasl B paifloHe
Anuc-Chnpunre B ropax Maknonsnen (ABcTpaiust), B nyctbiHe Heres
Ha wore Hapawra (bnuxuauit Boctok), B JIVHHOIT mo/iMHe apreHTUH-
ckoif nposuHuMK CaH-XyaH (FOxHas AMepuka).

Bemnenast mupoko pacnpoctpaHeHsl B CpenHeit A3uu, rie OHU
pacrnioyaraiorces mo nepudepuu ropHeix cucteM TaHb-1Hang u ITaMu-
po-Anas U B oOpaMJIEHUU MEXTOPHBIX KOTJIOBHUH. X MHOTO B mecT-
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POLBETHBIX HU3KOTopbsx, samosHsowux HOxHo-Tamxukekyo ne-
npeccuro ot Japsasa no Kyruranra, B 3anagHom Komernare, B Kot~
noBuHax BHyTpeHHero TsaHb-I1laHs, Taknx kak Koykopckas uiu Kot- -
menrpTioO6UHCKas (TokTorynbckas), B IIpUUCCBIKKY/IbE U, KOHEYHO, B
@epranckoit nonuHe. O 3HaMEHUTHIX (EPraHCKUX aAbIPax U aJbIPHBIX
CEJISIX TTIOrOBOPHUM TOAPOOHEe.

Brone 3e/1eHOr0 MaccuBa BO3ACAAHHLIX ITOJNIEM U CAlOB C ropona-
MU, KUILJTAKaMU M apbhIKaMH [POTSIHYJIUCH INaleBO-XeaTble 6e3Xu3-
HEHHbIC MOBEPXHOCTH, Yallle BCEro MPENeNbHO PaCUICHEHHBIE U OT
3TOr0 CTPaHHO NpPUTATaTeNIbHbIC. DTU aIbIpHbBIE IPAABI CIEAYIOT BIOINb
npearopuii xpe6roB MepraHckoro okpyxeHus: — Kypamuuckoro, Yar-
kainckoro, Mepranckoro, Anaiickoro U TypKeCTaHCKOTO.

DepraHckue agpIphl TPYNITUPYIOTCSA B TPM CAMOCTOATEIbHBIE [TOJIO- |
CBI — 3aITaiHYI0, CEBEPHYIO U I0XHYIO. [lepBasi U3 HUX IPOTSHYACh OT
ropona XolpkeHTa BIoib npasoro oepera Ceipaappu u Kafipakkym-
CKOT0 BOIOXPaHWJIMIIA 0 paiioHa rocenka AwT. Bropas, cocrosuiag -
U3 4eTBIPEX OCHOBHBIX anbipos, — Yyct-Tlanckoro, Cypcanckoro, Ha-
MaHraHckoro u Maitnucyiickoro, rpoctupaercd Ha 130 KM OT ZOJMUHbL |
Yanmakcas Ha 3amnazne 1o paifoHa ropoja TalkyMmbipa Ha BOCTOKE. E

TpeTbs, 10XHasg, Monxoca, B cocTaB Kotopoit Bxoaar Kamuurait-
ckuif, YuMuoHckui, Tanmaszapckuit 1 AHIVXKAHCKHI ablpbl, UMEET
B JIMHY NpuMepHo Te xe 130 KM u, HayuHasch y ropona YuMuoH, |
3aKaH4YuBaeTCsa ropaMu Kapakusakblp B MEXAYPeYhe HMXHEIO Tede- |
HMA nByx npuTokoB Kapamapen Kyrapt u Kapayuryp. \

AHIIXKAHCKHE anblpbl HA3BAHBI 110 UMEHU ropojaa AHIMXaH, KO- -
TOPOMY OHY YIPOXAIOT CBOUMU CeJIeBRIMU IToToKkaMmu. Haubonee cene-
OITacHBIM sABjseTcs anslp bemibys, BosBeimamuiicsa Ha 300—400 m
HaJl 10XHO OKpanHoi ropona. [Inowans axsipa okono 80 km?. Kpyrus- |
Ha CKJIOHOB CHJIBHO PAaCWICHEHHOTO aJbIpa XapaKTepU3yeTCa CACOYIO~ |
My uugppamu: 69 % ero TeppUTOPUM MMEIOT YTOJl HaKJIOHa, npe- |
BouItuaroruit 25°, 45% — > 35°, 14 % — > 45°.

CeneBble MOTOKW TNOAXoauau K AHauxaHy B 1914, 1932, 1934,
1945, 1953, 1956, 1959, 1966, 1967 rr. OcoGo mocTpaman ropox B
1953 u 1967 rr. Insa ero 3amuTsl Ha casix agsipa benidys mocrpoeHo
42 cenexpaHunMia pa3HuIX pasmepoB. HaHocoBogHbIe cenu, rpuxo-
JA1UMe C afpipa, PeOKO MMEIOT IUIOTHOCTh, 3aMETHO IIPEBHILIAIOLIYIO
1120 xr/M3.

Yyem-Ilanckuii adeip (110 HA3BAHUIO HACENEHHBIX ITYHKTOB YycT U
ITan). UHTEpeCHD! OKXpyIIeHHbBIE HAGPBI, XapaKTepU3yiollie CTeNneHb
pacyJIeHEHHOCTH 3TOro 6emieHna (Tadi. 5.4).

['ycToTa MUKPOpPYYEKOBOI CETH HOCTUraeT 5 M/M2. B MenkoseMe,
CJ1ararolieM IMOBEPXHOCTD aAblPOB, COACPXKAHMUE YACTHIL pa3MEPOM Me-
Hee 1 MM coctasisier 80—90 %, a MakCUMaJbHBIE pa3Mephl 06JIOMKOB
OOBIYHO HE IMPEBBILIAIOT 2 CM.

IlonGupas (3To Ov10 enie B Mae 1978 1.) momxoasamuit o0beKT LI
U3y4yeHUs HOpPMUPOBAHUS HAHOCOBOJAHBIX ceneil cpeau anbipos Dep-
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Ta6nauua 5.4. Xapakrepuctuxku Uycr-Ilanckoro 6eanenna

[ycTtota cetn [Tnowanu VYrisl HakioHa
JAnwna pycroseix PYCHOBLIX BPE30B, BOLOCGOPOB, BOAOCOOPOB, rpaj

BPE€30B, M 3 5
M/M TBIC. M

50 0,25 1 65

100 0,20 6 50

300 0,10 50 40

1000 0,05 200 35

raHCKOM JONMHBI, MBI OCTAHOBWINCH Ha COBEPILIEHHO BENUKOJICIIHOM
facceliHe, MyTHBIE CeIEBbIE BOIbI KOTOPOrO BO BpeMs JIMBHEH BIMBA-
10TCS CTpaBa B pexy ['aBacail B TOM MecTe, IZI€ OHA IepeceKaeT MoJjio-
cy Uycrt-Ilanckux ansipoB, CWIBHO PACYICHEHHBIX aCUMMETPUYHBIX
YBaJIOB, CJIOXEHHBIX KOHIVIOMEpaTaMM U CYIJIMHKAMU M ITOJHWMa-
IOIIMXCS HaJ JHHMILAMM OKpYyXalouux JOJUH Bcero Ha 150—200 M.
BriOpaHHbIi ceneBoit 6acceiiH TUIoanbo HECKOJIBKO KBaXPATHRIX KU~
JIOMETPOB JIEXUT B MECTHOCTH, HOCSIHEN YepThl MOIMHHOrO GeIeH-
na. UcuepueHHble JEHAPOBU/IHBIMY Y30paMy MHKpPOPYUeiKOBOI ceTH
TJIMHMCTBIE CKIIOHBI, JIMIIEHHbIE PACTUTENBHOCTH, OKPYXAlOT BETBS-
LiMicsl pycyoBoil 1abupuHT. BMmecte ¢ ocTphIMM BomOpas3neNbHBIMU
rpeOGHSIMHM, MHOTIA 3aTYIUIEHHBIMU (Yepe3 anblp IIEPErOHSIOT CTaza
DapaHOB), ¥ OKPYIJIBIMU OCTaHLIAMU Ha CTHIKAX IpebGHEe OHM CO3HAIOT
KaKoit-To aHTaCTUUECKUN POCTPAHCTBEHHBIN Oapenbed, OpHAMEHT,
TUTAHTCKYI0 MO3auKy, KaK OBl CIOXEHHYIO U3 MHOXECTBA CEpO-XeJ-
TBHIX IUTAT PA3IMYHON OCBEIUEHHOCTH B KaKOU-TO LIENEYCTPEMIICHHOM
CHUCTEME, B KOTOPOH IPUCYTCTBYIOT OMHOBPEMEHHO M Xa0C, U YIIOPS-
JTIOYEHHOCTB.

Bo BpeMs TUBHA Takoil afplp HelpoxoauM. OTOBCIONY HU3BEPraloT-
€ TIOTOKU JOXAECBOY BOLBI, [IEPETPYKEHHBIE HAHOCAaMU, KOe-I /e CIIO0j-
3a10T IpsA3eBhIE MUKPOITIOTOKH, CIIOCOOHBIE MPOABUHYTHECS TOIbKO HO
Onuxamiuero pycia, rie X CaMUX TYT Xe pa3sMoeT, a UX MaTepuan
YHECeT HaHOCOBOJAHLIN cenb. ENuHBIN 111yMOBOit (OH cOCTaBseT liie-
JIECT JOXIISI, KAaKoe-TO OyJbKaHbe, XypuaHHe, TPOXOT MATbIX U 6OJIb-
LIUX TTIOTOKOB.

O4eHb MOX0Xa Ha ONMCAHHBIE aibIPhl MOJIOCA OTOJIEHHBIX CKIIO-
HOB, BBITSTHYBILUXCS IO NPEAropbsiM Tepckeii-Anatay BIONb 10XKHOTO
6epera o3epa Ucchik-Kynb. 3neck, nmpasaa, HET CTOJb XKECTOKOro bel-
JieHaa, HO ITOBCEMECTHBI MPOSBIICHUSI INIMHUCTOTO Kapcra. belieHbie
JIMBHEBbIE ITOTOKYU Y€PE3 MHOTOYUCIIEHHBIE BODOHKU M KOJOIIbI KC-
Y€3al0T B TOJIIE JIECCOBUIHBIX CYIIMHKOB, YTOOBI, IPOMYABILUUCEH 10
MOA3eMHBIM TajiepesiM U TYHHEeJSIM, BHOBb U3JIUTBCS B PYCJIO 4yepe3
Kakoe-HUOyAb OTBEPCTUE WIIH LIeNb. HekoTophle MHOrOMeTpOBBIE KO-
JIOAIBI C JOJITO COXPAaHAIOLICHCS HAa UX AHE BOJMOH Maxe OMacHbI A
HEOCTOPOXXHOIO IyTHUKA.



FTITABA 6
OITACHBIE TUJIPOJIOTMYECKME ABIEHUA

6.1. IIpobaema

Cruxuiitble 6eACTBUSA CYLECTBYIOT JIMIIb B CHJIY TOTO, YTO 4YeJIo-
BEK YaCTO XMBET U padoTaeT B MECTax, KOTOPLIE SIBJSIIOTCSI apeHOMU
Pa3BUTUS OMACHBIX T'MIPOJIOTMYECKUX SBJAEHUM, MHOIA U KaTacTpo-
uyeckux. MpoHUS cynn0OBl 3aKII0YAETCS B TOM, YTO 3a4acCTYIO TaKue
TEPPUTOPUK OKA3bIBAIOTCs 10 Pa3HbIM NMPUYMHAM OYEHBb IPHUBJIEKA-
TENBHBIMU [UISL OCBOEHUSI M faxe 3aceneHus. Yl 0macHOCTh MX UCTIONb-
30BaHMS IIPY 3TOM IIPOCTO-HANPOCTO UTHOPUPYETCS.

Kak ynepxath mofeil oT npeObIBaHUS Ha OMACHBIX TEPPUTOPHSIX?
Yto atoMy MetaeT? Bo-mepBrIX, HEBEpUE OOBIBATES B pEAIBHYIO Orlac-
HOCTb CTOJIb IKOOBI JajeKuX cOOBITH. OTCYTCTBHE OCBEIOMIIEHHOCTH
00 yrpoXaloliyX SBJICHHUIX, IIOPOXICHHON HEIIOIIHOTON WM MCKaXKe-
HueM HHGOPMALIMU, €€ HEIONHOIEHHOCThIO, HEYETKOCThIO, MPOTH-
BOpeyHBOCThI0. OKa3aBIIMECS HECOCTOSTENIBHBIMU IIPOrHO3bI U IIpe-
DIyTpeXIeHNs, BRI3BABLINE JIOXKHBIE TPEBOITM U becmokoiicTea. Cye-
CTBYET OTYYXIEHUE MeXIY HacelIeHUEM U BJIACTIMU Pa3HOTO paHra
U3-3a OTCYTCTBUSA NpodhecCHOHATU3MA P NMpeIypeaAUTeNbHBIX U CIla-
CaTeJIbHBIX MEPOIIPUSITUSX, a TAKKe NPOMEIEHNI U YKIOHEHUH TIPH
OpraHU3alUK SKCTPEHHOM [TOMOLUM WX TTOCTEKATOCTPOQUIECKUX KOM-
IeHCalUHA.

OueHp BAXXHO IIOHUMAaTh, YTO HACTOSLIAS ONACHOCTH UCXOAUT HE OT
NpUPOABl M €€ CTUXMI, a OT NMPECTYIIHOTO PaBHOMYLIUS, [JIYITOCTH,
QTYHOCTH M HEOCBEAOMJIEHHOCTH YeJIOBEKA, OOUTAIOIIErO CPEeN IIPH-
PONHBIX SBJEHMI 03 OIJISIAKM HA HUX M CIIOXBATHIBAIOLIETOCS JIMIIbL
TOTZA, KOT/a rpsiHeT rpoM. Takoe MoloxeHue Belieid MHOTOKPATHO YCy-
ryonseT nocJaeACTBUS TIPUPOIHLIX KaTtacTpod. Takum 00pa3oM, CTUXUIA-
Hble 6eACTBUSA — SIBJICHUE 00JIee COLIMANbHOE, YeM MpUpoaHoe. MHorue
[IPUPOIHBIC TIPOLIECCHI, COMYTCTBYIOLIME GOPMUPOBAHUIO CTOKA U Teye-
HUIO BOIBI B peKax, OTHOCSTCS K pa3psdy ONACHBIX WIM BPeAHBIX TUAPO-
JIOTUYECKYX SIBJIEHUM. DTO HAaBOJHEHMS, pa3HOTO poja IPOPLIBHEIE Ia-
BOJKHM, 3PO3US NIOYBBI, CEJIEBBIE TIOTOKH, OTOJ3HU U MHOLOE IpYyToe.

BonBIIMHCTBO OMACHBIX TMAPOTIOTUYECKUX SIBJIEHUH, O KOTOPEIX pedb
MMOMIET HUXE, CBA3aHBI MTOYTH UCKIIOYUTENBHO C TOPHBIMH YCJIOBHI-
Mmu. bosee moapo6HrIe cBemeHUS 00 OIACHBIX THAPOJIOTrHYECKHX ABJIE-
HUSX YUTATE]Ib MOXET ITOJIYYUTh B IIyOTHKAIIUSIX OAHOIO H3 aBTOPOB
stoit KHuru {4, 5).
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6.2. HaBoguenus

Ecnau Tekyuias BoAa IO KaKUM-TU6O MMpUYMHAM HE yMEINaeTcs B
pycjie, TO OHa BBIXOIUT U3 OEPEroB U 3aTOILISIET OKPYXAIOUIYIO TEPPU-
TOPUIO. 3MeCh TeYEHYE 3aMeJISIETCH WM CTAHOBUTCSA BOOOILE HEBO3-
MOXHBIM, YTO CIIOCOOCTBYET 3aCTaMBAHUIO BOIBI M elle OOJbllIeMy
3aTorieHuto. Cpeau NMpUYMH TaKOM CUTyaluu MOTYT ObITh Ha3BaHBI
TpU:

1) UCKMIOYUTENBLHO GOJIBLIOH TIPUTOK BOIBI B pe3yJibTaTe CTPEMU-
TEJIPHOTO CHEroTasgHUSA WM OOWIBHBIX IMBHEN B OacceifHe peKu;

2) BETPOBOI1 HATOH BOABI B YCTHEBBIX OONACTAX peK;

3) HEOXUAAHHOE BO3BHMKHOBEHME Mperpaisl TEYEHUIO PEKU — 3a-
BaJIbl, OIIOJI3HU, JieASSHbIC TUIOTUHBI, 3aTOPBI M 3aXOpHL.

YpeaMepHoe 3aTOIUIEHUE TEPPUTOPHM HA3BIBAIOT HABOMIHEHHEM.
CuiibHbBIE HABOJHEHUSI — 3TO Beeraa beacteue. Haubosee cI0XHO cy-
JIHUTHh O BO3MOXHBIX pasMepax HaBOOHEHUI, BEI3BAHHBIX IIEPBO MPU-
YUHON. BTH pa3Mephl BCEraa CBI3aHBI C BETUYHHON MaKCHUMATBHBIX
pacxoJI0B, HO AaJIEKO He OMHO3HA4yHO. [TomHoe mpeacraBneHue 06 uc-
TOYHUKE HABOAHEHMS MOXET JaTh TOJBKO ruaporpad croka.

Jns onpeneneHUs: BO3MOXHBIX IUIOINANEH U BBIIETCHUS KOHKPET-
HOI TEpPUTOPUHU 3aTOIUIEHUS HEOOXOIUMO HMMETh MHGOPMAIIUIO O
COOTHOILIEHUU PACXOJIOB U YPOBHEN BOJKI IO JJIMHE PEKH U O B3aUMO-
JefICTBUM PEYHOTO IMOTOKA C OKPYXXAIOIIeil MECTHOCTBIO TIPU TeX WIK
HWHBIX €r0 YPOBHSX M CKOPOCTSIX. MHOroYnCAeHHbIE JIOKAIbHEIE OCO~
O0eHHOCTH, OOBIYHO HE OTpaxkaeMble JaXe Ha KPYyITHOMACIITa0HBIX Kap-
TaX, BHOCSAT CBOW KOPPEKTUBBHI B OOIIyI0 KapTuHy. PeanpHoe mnpen-
CTaBJIeHME O 30HAX 3aTOILIEeHUS IPU HABOOHEHUSAX MOTYT HaTh, MOXa-
NIy, TOJILKO a3p0- U KOCMUYECKUE CHHUMKH.

Bropoit BapuaHT HaBOXHEHMS OIIpEeleNseTCs BeIMYHMHOMU pacxona
TIPUTEKAIOLIEH CBEPXY BOIBI U CTEIIEHBIO BETPOBOTO BO3ACHCTBUA, 3a-~
TPYAHSIIONIErO BBIXOA 3TOM BOABI B MOPE WIM 03epo.

W, HakoHel, TPETUH BapUaHT CBSI3aH C 3aTOPaMMU U B MEHbLIEH
Mepe ¢ 3axxopamu. Ha KpyrmHEBIX pekaX, 0cCOOEHHO TEKYIUMX Ha CeBep,
COBIIaICHUE ITOJIOBOABS C JIENOXOJAOM YacTO NMPHUBOAMUT K 3aTopamM —
MacCOBBIM HarpOMOXIEHUEM JIbANH, YACTUUHO NEPEKPHIBAIOIIUM ITYTH
TeyeHus Bogsl. CIeACTBUE — IMOABEM YPOBHS U JIOKAJIBHOC HABOMHE-
HHUe. DTOMY CIIOCOOCTBYET BCTpeYa JeoX04a C elle COXPaHMBUIMMCS
HUXeE IO peKe NOCTaTOYHO ITPOYHBIM JIETOBBIM ITOKPOBOM. Halle Bcero
3aTOPBI IIPUYPOYEHBI K ITOBOPOTAM MJIU CYXXEHUSIM pyciia, a Takke K
y4acTKaM C OCTPOBAMU U MPOTOKAMHU.

B npunnune Ha KaXAoil peke BCTpEYaloTCs yYyacTKH, IJE 3aTOphl
cayyarorcs ocobo yacto. OuyeHp BaXHO ITOHUMATh, YTo J1060il 3aTop,
JlaxXe BO3HMKAIOIUMI B OMHOM M TOM X€ MecTe, Bcerga cyrybo MHAM-
BUAyasieH. B3auMoaecTBUe CUCTEMBI CKOIUICHMI O0JOMKOB JIbIWH,
BOJHOrO IOTOKA M PYCIOBOM MOpP(OMETPUU OIpeHeiseTcss BIIOJIHE
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KOHKPETHBIMU (DU3NYECKUMU 3aKOHOMEDHOCTSIMU, HO OJHOBPEMEH-
HO 4 LIeJIbIM HabopoM ciyyaiHocTeit. HazBanHas cucTema Bcerna ume-
eT CBOU «KJTIOYEBBIE TOUKU» U «LIEHTP paBHOBECUS». [IMarHO3 3aTopa U
pacrio3HaBaHye ero ocOOBIX TOYEK SiBJsieTCsl HenpocToi 3amaveit. Ho
€€ pelIeHre HeoOX0auMO, MO0 HMCKYCCTBEHHOE BO3NEUCTBHME MMEHHO
Ha HUX, 4 OHU Yallie BCETO BOBCE HE OYEBMUIHbI, MOXET IPUBECTH K
paccachbIBaHMIO 3aTOPa U CHUKEHUIO OITACHOCTH HaBOJHeHUs. Bosneii-
CcTBUS Oe3 y4yeTa 3TOTO YCIOBUS MU HEI(P(HEKTUBHBI, WIUA XK€ MOTYT
YCUIIUTh ONACHOCTb HAaBOJHEHHSI.

6.3. IIpopbiBHBIE MABOJKH

6.3.1. O0mue moJjioKeHNd

bospuine YKJIOHB M nepenanbt BHICOT, 0cobeHHO NpH cnaboi
YCTOMYMBOCTH CKJIOHOB, aKTHBHOCTU INALMANLHBIX SIBJICHUN U Ceii-
CMMYECKUX BO3IAEHCTBUSX, MHOTIA IIPUBOIAT K TIEPETOPAXKUBAHUIO PEK
€CTECTBEHHBIMHU IUIOTMHAMM, IIPOPBIBEL KOTOPHIX OBIBAIOT KaTacTpO-
duyeckumu. CoOBITHUSE TAKOTO pOJia BCerna HEOGhIYHBI U YHUKAJIBHEL,
160 «BEIOPOC» BEJIUYMH PACXOMOB, YPOBHEMH, CKOPOCTENM BHIXOAMT Ja-
JIeKO 3a Inpeaenbl 00bneHHOCTH. M ycaoBus GopMUPOBaHHMSI IPOPHIB-
HOTro (peHOMEHA TaKXKE HCKIIIOYUTENbHE U He MMEIOT HUYEro oouiero
C OOBIYHBIM COCTOSSHUEM DEKM M ee OacceilHa.

CaMBIM XHMBOTPEMELIYIUM aCIIEKTOM I1po0JieMbl 3aBaJIOB PEYHBIX
IONHH, YIUEANA U KAHBOHOB MPEACTARNSIETCSA OLEHKA POIOIKUTENb-
HOCTH XHU3HHU ITOAIIPYKEHHOIO 03epa. «BuITh UM HE OBITH», YTO Me-
PECHMJIAT — peKa uaM Jamba, BOT B 4eM BOIpOC. A BOOOIE TaKue
03epa MOTyT ObITb BPEMEHHBIMHU, CYIHECTBYIOLIMMHI CYUTAHHBIE YACHI,
IHU, MECSLbI, WIH Xe YCIOBHO MOCTOSHHBIMU. MHTYMTHBHO MOHST-
HO, YTO YeM JOJIbUIE MPOACPXKUTCH IUIOTHHA, TO TEM, IIPH IIPOYUX
DaBHBIX YCHOBUSX, FPaHAMO3HEE IpOphiB. Marepuasn, U3 KOTOPOIo
NPUPOAA «CTPOUT» CBOM 3aBaJibl, — 3TO 00JIOMOYHAS TOpHas Hopoaa
WM JIe.

6.3.2. IIpopbiBBI TOPHBIX 3aBAJIOB

Oco60 KpymHble FOpHBIE 00BANbI U OIMON3HU, TIONHOCTHIO Iepe-
KPBIBAIOILUE TEYEHUE PEKH, MPOUCXOJAT HOCTATOYHO penko. OaHaKo
€C¥ UMETh B BUAY HE OTAETIBHYIO JOJAMHY WK JaXe FOPHYIO CHCTEMY,
a BCIO IUTAHETY, TO 3TO — YK€ peajibHOe, BpeMs OT BPEMEHH Ciyya-
folueecs: coobiTue. Hukakue HamexXHbie aliprOPHbIE IPOTHO3bI 30ECh
MMOYTH HEBO3IMOXHBI, U CITOCOOHBI MPEeNOTBPALlEHHS IIPOPHIBOB BCeraa
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NIPUBA3aHbI K KOHKpeTHOMY 00beKTy. Hike npuBeAeHbI MTPUMEPDI BbI-
JAIOLIMXCS CIIyYaeB.

Yuense p. Mun, paiton BocbMutsicaunuka Hanra-ITap6ar, 1841 1.
Yactp ropel Xaty-ITup o6GpylIHMAACh, MTOAHOCTRIO MEPEKPHIB TEYECHUE
pexu Ha 6 Mecsiues. Korna ypoBeHb BOAbl JOCTUT BEPLUMHBI 3aBaja, a
JUTMHA 00pa30BaBIIErocs 03epa COCTaBMNA 56 KM, IIPOU3OLUEH MPO-
puIB. [Tono0HOe sBNEHME TOBTOPWIOCH B 1858 .

Ononsens «I'xoHa» B nojiuHe p. bepuxu-I'anra (mputox p. Anak-
HaH[Bl, bacceitd 'anra), oxTa0pb 1893 r. Ilnotuna BeicoTOl 350 M.
O3zepo momwanso 10 xm2. [IpopBanock B aBrycte CiaeayroLLero roja.
¥Yposens p. Araknanaa y ropona CpuHarap (90 KM HUXKe 0 TEYEHUIO OT
MecTa [POphIBa, He MyTaTh co cronuuei Kaummupa) nogHsuics Ha 50 M.

B 1950 r. ceiicMuyeckuii TONYOK BBI3BAJI 00BaJIbI, KOTOPHIE Iepe-
KpbUIM TedeHusa pex dubaur u CyOancupu. Ilocnenyroiuil npopsiB
BbI3BaJI HABOAHEHUE U Xa0C Ha rowanu 775 km? B fonuue p. bpaxma-
TIYTPHI.

Ob6nomoyHas naBuHa «MarHMapka» (IlepyaHckue AHIBL) 0OHEMOM
ot oxHoro a0 1,6 mupa M3 25 anpens 1974 r. o6pasoana 150-MeTpoByio
nam6y B ymenne KpeGpaga-Kouakaii, BeixoasiieM B JOJHHY p. MaH-
Tapo (OacceitH YKasumi, AMa3oHKHU). Bo3HuKIlee 03epo Mpu Makcu-
MaJbHOM HAIIOJIHEHUM MMENO 00beM 670 MIH M3 M JUIMHY 38 KM.
[TpopsiB cocTosuics 8 uioHs. BeicoTa MPOPBIBHOU BONHEI Y DCMepPaIbb
(15 kM Huxe naMObl) cocTaBwia 35 M.

W3BecTHHI cyyay, Korna OpicTpasi IPOXojAKa KaHajia B TeJe 3aBa-
JIa TUKBUAMPOBaNa yrpo3y mpopsiBa. Tak moctymuau B CHIA c 3a-
BasioM, cnyyuBlIuMcs 17 aesrycra 1959 r. Ha p. MaaucoH, MoHTaHa
(28 muH M3), n B TamkuKucTaHe ¢ 3aBajioM, IIPOMU3OIIEIIIMM 24 arpe-
st 1964 r. Ha p. 3epasiuan 6113 yctbs p. @angapes (Gosee 20 MiaH M3).

WHorna ropHble 03epa 3aBajIbHOTO IIPOUCXOXIEHUS CYLIECTBYIOT
CTOJIETUSIMM, U TEM HEOXHUIAHHEe OKa3bIBaeTCs UX MPOpsIB. Tax ciy-
yunock ¢ o3epoM S1umHKynb (Anaiickuit xpeber). O3epo ObLIO pac-
MOJIOXKEHO Ha BbicoTe 2616 M 3a 170 —250-MeTpoBoit namboit Tpex-
comieTHero Bo3pacta. B 1966 r. mocijie MHOrOCHEXHOM 3UMbI U XOJIOA-
HOU BECHBI UIOHB OKA3aJICS KCTPEMAILHO TEIUIBIM. B 03epe ckonuioch
6,6 miH M? Boapbl. 18 MIOHS M3 TeJla 3aBajia CTaIM BBINANATh KaAMHHU,
a 3aTeM ITOCNIeN0BA MTPOPHIB. B TeueHue 2—3 4 03epHas yallia oIrycre-
na. 10-MeTpOoBBIii Ball CO CTPAIUHBIM PEBOM IIOHECCS BHU3 IO YIIETbAM
pek Terepmau u Ucaitpamcaii. MakCUMaIbHBIH pacxoX COCTABWI
2000 m3/c.

6.3.3. IIpopbiBbl 03ep, NOANPYKEHHBIX JeJHUKAMHA

OnHOM U3 CaMbIX KPYITHBIX [ISLMATBHBIX KATACTPO( ABJSETCS IIPO-
DBIB BPEMEHHO ITOANPYXEHHEIX JSTHUKOBBIX 03ep. 3aBajibHbIE 03epa,
BO3HHKIIIME B pe3yJIibTaTe OoOBajJOB M OIOJ3HEH TOPHOIl [10pPOAbl, MO-
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IyT CYILECTBOBATb ACCATKH, COTHM U THICAYM JIET, XOTA U OHU MOTYT
npopBaThcsl. JIeNsiHbIE XK€ MIOTUHEI, CKOJb ObI MOLIHBIMU OHU HY OBUIH,
HEIOJITOBEYHBI, JIEA TAET, TPECKAETCs, OTAENbHBIE ero OJIOKU BCIUIBI-
BAIOT, U pa3pyllIeHUE TaKOU IUVIOTMHBI — BOIIPOC BPEMEHU.

BO3HUKHOBEHHME, aKTUBHAs AESITEbHOCTh U MCYE3HOBEHHUE MpO-
PHIBAIOIIMXCS 03€p NPEACTABISIIOTCS 3aKOHOMEPHBIMU [TPOSIBJICHUAMU
HEKOTOPHIX CTOPOH ONIeICHeHUs TopHOI Tepputopun. OTHOCUTENLHO
MeXaHU3Ma SIBJICHUS MOXHO IPEUTOXUTb TPU OCHOBHBIX ITOJIOXEHUS:

1) o3epa MPaKTMYECKU HE OMOPOXHSIIOTCS MyTeM MPOCTOro Iepe-
JIMBa 4Yepe3 JENSHYIO IUIOTHHY;

2) Mo JOCTMXXEHUU oIpeneaeHHOro ypoBHsl (okono 0,9 BBICOTEHI
IUIOTHHBI) NMOANPYXKEHHOro 03epa NposipisieTcs: 3)GheKT BCIUIbIBAHUSA
JIEASIHOTO 0aphepa WM €ro OTAENABHEIX OJIOKOB; MO-BUAMMOMY, UMEH-
HO 3TOT 3¢ HeKT co3qaeT NONMOMHUTENbHEIE BO3MOXHOCTA OTKPBITUIO
MyTed MPOHUKHOBEHUS BOABI YEpe3 TeJIO0 JEeJSHON ITUIOTUHDI;

3) IOCTAaTOYHO TeIUla, BBIACISIEMOTO 34 CUET IPEBLINICHUS TeMIIe-
paTyphl BOABI HAJ TEMIIEPATYPOH TAIOLIETO JibJa U OCOOEHHO JUCCUIIa-
[IMM SHEPTrUU BOLHOIO IIOTOKA, ABUXKYILUETOCS Yepe3 HE3HAYUTEAbHBIN
BHYTPWIEAHUKOBBIA WM TOJIETHUKOBBIA KaHas, Al BEIPAaOOTKHU 3a
OTHOCHUTENILHO KOPOTKUI MPOMEXYTOK BPEMEHU TYHHENS1, CIIOCOOHO-
ro o0ecrne4yuTs KatacTpouueckuit c6poc BOAbI U3 03€pa.

ITpoiiecc oNOpoXHEHUs 03epa HAYMHAETCS C MOMEHTA Hayaia uc-
TEYEHUS BOABI IIOA JICASIHOM IUIOTUHON. DTOT MPOLECC OMNpPELeseTCs
IBYMSI OCHOBHBIMM SIBJICHUSIMU — YBEJTUYEHUEM IUIOLUAAU ITOIEpeyd-
HOTO CEYEHHUS TYHHENsS U MaACHUEM TMAPOCTaTHYECKOro Harmopa mo
Mepe cpaboTku 06beMa 03epHOM BOJbI. YpaBHEHUE, CBI3bIBAIOIIEE CKO-
POCTB pacIIUPEeHUS TYHHENS CO CKOPOCTHIO YMEHBIICHUS 00beMa BOIEI
B 0O3epe, UMeeT BUX:

_40 08| Co N hvawn |, 6.1)
dw p'rx| g
T7€ ® — IUIOIAAb IIONEPEeYHOro CeYeHMs], M2, X — JUINHA TYHHENA, M,
W — ob6beM BOIBI B 03epe, M3; pg, p* — IUIOTHOCTb BOABI M JIbJA,
Kkr/M?;, Cy = 4190 — ymensHas TerioeMkocTs Boasl, Jx/(xr-°C);
r=334-10° — ynenvHas TemyioTa TUIABNEHMA JbAa, JIK/KT; t — t, —
Pa3HOCTb TEMIIEPATYPhl BOABI B 03€PE U Ha BBIXOJE IIOTOKA U3 TYHHE-
14, °C; g — yCcKopeHue CBOOOJXHOrO MafeHus, M/c?; h — npeBbllIeHNE
TOYKM BXOJA B TYHHEJIb HaJl TOUYKOM BBIXOMA U3 HErO, M; 4, M — MOp-
domeTpuyeckue mapaMeTpsl 03epHOM Yally (mapaMeTpsl COOTHOIIE-
HUsI IyOMHBI Y BXoJa B TyHHeNdb H U o6beMa Bombl B o3epe W).
JlemHUK, B TeJle KOTOPOTO BhIpabaThIBaeTCA TYHHEb, OGBIYHO pac-
KONOT, U MHOTUE TYHHEJLHBIE [TOJIOCTU CBS3aHEBI C JHEBHOM IOBEPX-
HOCTBIO JIEAHUMKOBBIMY MeJIbHULIAMM U TpeltnHaMu. IIporece asmxe-
HMS BOIBI Yepe3 JIEASTHOM TYHHENb HOCUT IUKHI, KOHBYJIhCUBHBIN
XapakTep. SIBAeHUe CONPOBOXIAAETCS COAPOTAHUSIMM JIeMHMKA, 0OBa-
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Puc. 6.1. 3aBucumocth KosdhduLreHTa o B ypaBHeHUHM (6.2) OT IJIMHBI
TYHHENA

JIAMM JibJa, OBIOIIMMU U3 TpellluH poHTaHaMu BoAsl. IToaToMy pacxon
BOJBI Yepe3 TYHHEJIb OIPEAEsISIeTCS] Ha HePBhIi B3IJISA HE IO OYEBU-
HOIi cXeMe «UIMHHOTO HaropHoro tpy6omnposoaa» Q= k[(H+ h)/x]"%
a ¢ moMoubio Beipaxenus Q= ow’/* H'/2, roe xoadhduuueHr o, Hecy-
LU B ce0e IMITUPUYECKYIO KOMITEHCAIINIO HOJIBILIONO YKCIa HEoIpe-
JleJIeHHOCTEH, OLEHMBAETCS, UCXOIS U3 HAWIYYLIETO COOTBETCTBUS
MOJIEIU U1 JeHCTBUTEIBPHOCTH. BeaencTre rpaHaMO3HON JUCCUTIATINI
SHEPTUU B COOTHOIIEHUM 0~1/x" (~ 3HAK MPOMOPLUUOHAIBHOCTH) I1O-
Ka3aTeJb cTereHu # He paseH 0,5 (HamopHbIi TpyOOIpOBON), a Mpe-
BBILIAET €MUHULY (ITOCIEeAOBATENBEHOCTD «KOPOTKUX» TPYO CO CBOUMU
[I0KAa3aTeJISIMM JIOKAJIBHBIX U ITYTEBBIX [T0TEPH HAMIOPa). DMIIMPHIECKAs
3aBUCUMOCTDb K03 hULIMEHTa ¢, IpeACTaBleHa Ha puc. 6.1. 3nech npu-
CYTCTBYIOT TOYKH, COOTBETCTBYIOIUE CIEAYIOIIUM JaHHBIM:

Teopetnyeckuit 0 2,70
npeaen

O3epo JeaHMKa 1,90 2,68
MenBexnero

Tanbcekna 7,25 0,576
I'peHanoyH 23,0 0,141
I'puMcBeTH 50,0 0,072

OT1a 3aBUCUMOCTh HELOCTAaTOYHO IIOATBEPXKACHA 3MIITMPUYECCKUMU
NaHHeIMH. Bo MHormx ciny4dyasax yrIOTpe6I/ITCJIbeIM MOXET OKa3aTbCs

6 Bunorpanos 16 I



YaCTHBIN clydail peleHust ypaBHenus (6.1), mosy4eHHBI! B Npeamno-
JIOXEHUH, YTO TeMIIepaTypa BOJbl B 03epe, peryaupyeMas Hajluduem
JIEASTHOM IIJIOTMHBI Y IUIaBaoluX aicOepros, paBHa Hynlo:

5/4
0 =O€{-B;‘0—g—[h(Wo W)+ a (W0m+l __Wm+1)j]} /an, (6.2)
prx m+1

rae W, — o0beM BoIbl B 03epe Tepel, [IPOPBIBOM.

C IOMOILLBIO 3TOTO BBIPaXXEHUS MOXET ObITh BBIUKCIIEH THAporpag
UCTeYeHUs BOAbI U3 o3epa Q(W), KOTOPBIH MyTeM YMCAEHHOro Aud-
(dbepeHUMPOBAHKA MOXET ObITh MePecUUTaH B 0ObIuHBINA Q(f), rie ¢ —
BpeMsL.

MakcuManbHblit pacxo/ MPOPHIBHOTO MaBOAKa OyAeT UMETh MECTO
npu W, Kotopoe npeBpaliaeT B TOXIESCTBO COOTHOLUEHUE

Wo[h+ a Wm)=WH2—’§+1)h+ “1(31§+3,5JW'"}.
m

m+1 m+1ll m

ITpumepsl paboTocroco6HOCTH ypaBHeHUs (6.2) mpu o, oue-
HEHHOTO MO KpUBOM ou(x), MpeAcTaBAeHHON Ha pHC. 6.1, TOKa3aHbI
Ha puc. 6.2—6.4.

JJs KaXnoro OTmeNbHOro OOBeKTa TaKUE IIPOPBIBBI — SIBJIEHUE
penKoe, HO B LIEJIOM JUIST TOp, HECYUIMX ONCACHEHUE, OHHU CIY4aloTCs

; 3.X 4X 5X 6.X.1922T.
0, /e 29.111 i 30.111 3111 1.IV.1934r.
5000 ;
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Puc. 6.2. CpaBHenne paccuutanHeix (3 ¥ 4) u HabmoAeHHBIX ruaporpacdoB
naBoxka npu npopeiBe o3epa I'pumceetd (Mcnanaus) B 1922 (1), 1934 (2)
u 1945 rr. (5)
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Puc. 6.3. CpaBHenue paccuutanHoro (/) u HabmogeHHoro (2) ruaporpados
naBofika npu npopsise 03. Tanbceksa B 1958 r. (Beperosoit xpeber, rpaHuna
Bpuranckoit Konymbuu n Ansdcxu)
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Puc. 6.4. CpaBHenue paccuntansoro (/) u HabmoaeHHoro (2) ruaporpados
HlaBO/IKA [1PY TIPOPBIBE 03€Pa, MOAIPYKEHHOTO JIEAHUKOM MeIBexbuM, 19 uioHst
1973 r. (6acceiiH p. Bany, [Tamup, Tamxukucrtas)
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JIOBOJIHO YaCTO U MTOBCEMECTHO. HuXe mepeducieHbl HEKOTOPBIE 0CO-
00 u3BecTHBIE puMephbl outbursts of ice-dammed lakes.

Knaccuyeckue 00beKThI B Abiiax: 03epo MartMapk ([IeHHUMHCKue
Anbnel, negHUK AytanuH, 1589—1920 rr., oosem 10 19 maH M3);
JeaHUK U o3epo Proutop ([paiickue Anbiibl, 1594—1864 rr., 06BeM
1o 4 miH M3); neaHuk u o3epo MepHart (uransckue Anbisl, 1600—
1848 rr., 0o6bem no 10 man M3); o3epo MoapreneH (beprckue Anbiibl,
Boneioit Aneuckuit neanux, 1813—1947 rr., o6beM no 11 MitH M3).

Hcnannus: o3epo I'penanoyl (nenHuk Ckednapaypiiekyis, 1201 —
1939 rr., o6veM mo 1,5 mupn M3, pacxomsl oo 6 Thic. M3/c); 03epo
I'pumcBéTH (lequuk BatHaitekynb, 1922 — 1996 rr., 06bem no0 7 Mipx M3,
pacxonsl 0 50 Teic. M3/c, GopMUPOBAHUIO O3epa CIIOCOOCTBYET BYJIKa-
Huyeckoe Terio). MmeHHo 3nech BO3HUK TepMuH «jokulhlaups mis o6o-
3HayeHus glacier outburst floods.

Ansicka u Bpuranckas Konym6us: o3epo [xopmx (ropst Yyrau,
neaauk Hux, 1899—1951 rr., pacxonst 1o 10 thic. M3/c); NEAHUK M
o3epo Tanbceksa (beperosoit xpeber, JeqHuKoBoe noie JxyHo, 1910—
1951 rr., 06Bem a0 0,91 mupa M3, pacxomst 1o 1600 M3/c).

Topr Hentpanbuoil Asuy: o3epo Mepudaxepa (Tsaub-11ans, nen-
HUK UHbUIBYEK, 1932—1970 rT., 06BeM H0 220 MJIH M3, pacxonsl J0
2 ThIC. M3/C): 03epo nenHuka Mensexuit (3ananHbiil [Tamup, xpeber
Axkagemun Hayk, 1963 u 1973 rr., o6beM mo 15 mMaH M3, pacxomms
okoj0o 1 Teic. M3/c); o3epo Iamuan (Kapakopym, neqHuku YoH-Kam-
naH, Knmyuk-Kamaan, Akrau, 1780— 1932 rr., o6bem 10 3,8 miupa m3).

M3BecTHBIN 00BEKT T'eOJIOTUYECKOTO IPOLLIOro: o3epo Musysa
(Cesepo-3anan CIIA, ruieitictoueHoBbIN Kopnuabepckuii JIETHUK,
BO3HUKIIO HECKOJIBKO AECSATKOB THICHY JIeT Hasam, o6beM 2 168 mmpa M3,
npopeiB B noiauHy peku Komym6us, pacxon okoio 10 miaH M3/c).

6.3.4. IIpopbiBbl BHYTPH/ICIHUKOBBIX BOJOEMOB

JlenHUK — B3TO He MPOCTO IMIbI0A JNbAA, NpUHsBIHAsS GHOpMy To#
JIONMHBI, TJe OHA 3ajieraeT. BHYTpH JIeMHUKA OOBIYHO UMEETCS CKpPHI-
Tasl OT rjIa3 CUCTeMa TONOCTeN W TYHHeAeH, CBOOOAHBIX MK 3aroi-
HEHHBIX BOJIOM, HAXONALIASCA MHOTIA JaXe TI07] OOJbIIMM JaBJICHUEM.
[Ipopgasiiieecs 03epo ocTaBasgeT MHGOPMALIMIO, 3aMIMCAHHYIO HA CKJIO-
Hax o3epHO# yaiy. CroxHee 0OCTOUT LIEJI0 B CJIy4asiX MPOPhIBA BOJIBI
U3 BHYTPWIEAHUKOBBLIX IMoNocTeil. MecTononoXeHue ux oObIYHO HE
M3BECTHO, M03TOMY Yallle MOXHO TOBOPHUTH O KOCBEHHBIX MPHU3HAKAX
UX HAUTUYUS B JICHHUKE, YeM O HerocpeIcTBeHHO# dukcanuu. Tem He
MeHee U3BECTHO JIOBOJIbHO MHOTO CJIy4aeB IIPOPhIBA UMEHHO BHYTPHU-
JIeMHUKOBBIX BOTOEMOB.

Cpenu M3BECTHBIX IPMMEPOB MOXHO Ha3BaTh [IPOPLIBEI HA JTEAHU-
Kax Tyrokcy (1956 1., 3aunmiickuii Anaray), Axkcait (1960—1970 rr.,
Kuprusckuit xpeber), Tar-Pycc u boccon (1892 r., maccuB MoH-
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1 -
50 70 Q, MYc
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Puc. 6.5. KoppeasauoOHHBIE IIPOTHOCTUYECKKE rpadUKy LIS OUEHKHU TIALHM-
AJIbHOM CeJIEBOI ONMACHOCTH Ui BacceitHa p. Manoit Anmaruxku, 1956 r.

B KayecTBe KOHTPOJIBLHBIX PACXOIOB TOCIYXVIIM JAHHBIE N0 YeThipeM coceiHuM 6Gac-
ceitnaMm 3aunumiickoro Aslatay. CeneBoii moTox mpouren 7 asrycta 1956 r.

6nan), Menryurap (1930 r., Kapaxopym), ®panna-Hocuda (1965 r.,
IOxup1e HoBosenanackue Aibrinl), Konka (1902 r., Bonsinoit KaBkas).
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IMocTaBUTH AMArHO3: UAET HAKOILJIEHHE BOIBl U OXHUOAETCS IPO-
PbIB — TIPUHLIMIIMATBHO BO3MOXHO MO KOPPEJSILMOHHBIM IpaduKaM
pAacxo0B BOIABI COCEIHMX JIEMHUKOBBIX peK (puc. 6.5). BriGpoc smmnu-
PHUYECKHUX TOYEK B CTOPOHY NpPEyMEHBLICHUSI AJIsi JUATHOCTUPYEMOTO
00BbEKTa CBUIETENILCTBYET OO0 ONMAacHOCTH BO3HMKHOBEHUS IJIALNAJIb-
HOI IPOPBIBHOI BOJMHBL. YeM Gonbliast YacTh Tajoi BOAB OyAET yaep-
KaHa JIEMHUKOM, TEM KaTacTpo(UYHEE MOXET OKa3aTbCs BO3MOXHBIHI
[IPOPBLIB U TEM 3aMETHEE 3TO CKaXeTCSd Ha peXHMMe CTOKa ITMTaeMOM
JIETHUKOM PeKHU.

BrinaneHue CUIBHOILO TUBHA Ha A3BIK JIEMHHUKA MOXET IIPUBECTU K
PE3KOMY YBEIMYEHUIO 00beMa BOIbI, HAKAIUIMBAIOLIENCA BO BHYTPU-
JIEIHUKOBBIX ITOJIOCTAX. PeanbHOCTh COBIANEHHMS ABYX PA3IMYHBIX [TPO-
LIECCOB — BBINAAEHUS MHTEHCUBHOIO JIUBHS UMEHHO Ha TIOBEPXHOCTh
TAIOLIEr0 JIEAHMKA M HAYyaBLIErocs HAKOIUIEHUS! TaJlbIX BOX B 3a-
KPBIBLIEHCS IJIETYEPHOM MPEHAXHON CUCTEME — pa3jIMYHA I pa3-
HbIX paiioHoB. Hanpumep, Ha negHuke Penyenko (Ilamup) cnoit
noxnsa mosropseMocteio 0,01 coctaBnseT nuwb 19 MM, a Ha negHU-
kax Kapakopyma DOXay MpakTu4yeckKu He BbINanaoT. CoBeplIeHHO
MHasg KapTMHa Habmomaercsi, Harpumep, Ha Tuxookeanckom Cese-
po-3anane CILA. TIpopsiBHbIE MaBOAKH, CHOPMUPOBABLIKMECS HA HOX-
HBIX JIEAHUKAX rophbl PeitHup, ObUIM CIIPOBOLMPOBAHBI MHTEHCHUBHBIMHA
muBHsAMU. Ha p. Huckysum npopsiBel 1932, 1934 u 1955 rr. copnanu
C CHUIBHBIMM HOXIAMU (COOTBETCTBEHHO — 221, 252, 140 mm). Ha
p. Kayu-Kpux npopbsiBHO#I maBonok 1947 r. mpouien mocjie ToXIas
co cnoeM 150 Mm.

6.3.5. IIpopbiBEI MOpPEHHBIX 03€p

KoneuHbie MOpPEeHBI IPEACTABNSIOT CO00Y HATPOMOXAEHUS PHIXJIO-
00NIOMOYHOM ITOPOARI, YACTO MPOCIOEHHBIE OJIOKAMU ¥ JIMH3AMM JIbJA,
OTYJIEHUBIIMMHUCS WM COXPAaHUBILMMU CBSI3b C TEJIOM OCHOBHOTO JIE[ -
HUKa. MOpeHHBIH penibed, OCIOXHEHHBI! MHOTOYMCICHHBIMU Ipsiia-
MM, XOJIMaMH, JIOXXOMHAMM, BOPOHKaMU U OJII0ALE00pa3HBIMU ITOHM-
KEHUSAMH, UMEHHO BCIEACTBUE IPUCYTCTBUSI B MOPEHE MOrpeGeHHOro
JbJA U PA3BUTUS TEPMOKAPCTOBBIX MPOLIECCOB OTIMYAETCH HCKITIOYM-
TEJBbHOU U3MEHUYNBOCTHIO. 2KM3Hb MOPEHBI MU MOPEHHEIX 03P OYEHb AM-
HaMHMYHa 4 M300MIyeT MHOTMMHU Clopnpusamu. PasMepbl o3ep o4eHb
pasNUYHBL: AJIMHA U IIMPUHA — JECATKHU U COTHU (pexke THICSYM) MET-
POB, IlyOMHa — eIWHMIBI M IIEpBBIE IBA-TPHU JECATKA METPOB, ILIO-
1Haab — JECATKHU ¥ COTHM THICSY KBAaApaTHBIX METPOB, 00beM — Jecs-
THIE HOJIM U €AUHULIBI MWIUTMOHOB KyOM4eCKHX MeTpoB. [IBa OCHOBHBIX
THAMA MOPEHHBIX 03ep — KpaeBble (MPHJISTHMKOBBIE) U IIPOBaIbHBIC
(TepPMOKApCTOBBIE) — MOPGHOOMETPUYECKM Pa3iMYalOTCSA: IPU ONMHA-
KOBBIX [TTyOMHAaX IepBbIe MPEBHIILIAIOT BTOPbIE MO IIOMAny B 2—4 pasa.
B pa3nuyHBIX TOPHEIX CUCTEMAaX MOPEHHBIE 03€pa PACIIOJIOXEHEI HE
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BCErJa Ha OQMHAKOBBIX BEIcOTax: B TaHp-IllaHe uMU OTMeUYeH Auamna-
30H 3300—3900, B Anae 3700—4300, Ha ITamupe 4300—4700 M.
JlemTHMKOBO-MOPEHHBIM KOMIUIEKC HeoObIYaliHO quHaMuyeH. O3e-
pa 3[0ech 3apOXHAIOTCS U MCYE3aloT, KaK TUXO U HEe3aMETHO, TaK U
KOHBYJILCUBHO. [IpOpbIBBI MOPEHHBIX 03€p CIIYYalOTCS IOBCEMECTHO U
He TaK YX peako. B nmepuos moBbILIEHUS TeMIIEPATYPhl BO3IyXa U MPO-
IBVOKEHHS HYJIEBOM M30TEPMBI BBICOKO B ropax 060CTPEHHE OMACHOMI
CHUTYalMU MIET MO IBYM HaIpaB/eHUSM: YCHIUBAIOTCA TEPMOKAPCTO-
BblE MPOSIBICHUS, BJEKyLIKe 32 COOOM Pa3HOro pona MU3MEHEHUS BO
BHYTPWJIEAHUKOBON CHCTEME KaHIOB CTOKa, MPOCAAKy Mep3JIof 00-
JIOMOYHOU ITOPOBI U 0CHabIeHUe 03EPHBIX 1aMO, U pE3KO YBETUYMUBa-
€TCS TIPUTOK TAJIBIX BOJ B O3€PHBIE KOTJIOBMHBI, YTO BJIEYET 3a COOOit
OMacHoe IepemoHeH e nocneaHux. MeHHO Ipy coueTaHuM 3TUX ABYX
IIPOLIECCOB CUTYAIMs CTAHOBUTCS YIPOXAIOIIEN U JOCTATOYHO HE3HA-
YUTENIBHOTO IepeinBa, YTOOB! O3€pHasl IUTOTUHA pa3pyIUKIach, WIK
HAYaBIIErOCs. MCTEYEHUS BOABI, YTOOBI CHCTEMAa IPOTOB U TYHHENEH
CTPEMHUTENBHO PAaCUIMPUIIACh U 03€PO OBICTPO ONMOPOXHUIOCH.
JoNrocpoyHEIil TPOTrHO3 O IEPEX0Ae MOPEHHOIO 03epa B yrpoxa-
IOIl{ee COCTOSTHME MOXET OBITh JaH Ha OCHOBaHUM rpadrka pocTa oobe-
Ma o3epa IIpM ero MakCUMaJbHOM €XEerogHOM HamonHeHuu. Haau-
yye MMOCTOSIHHOTO yBeIMYeHUs 00beMa 03epa CBUIETEILCTBYET O Ha-
pacTauIeil BEpOATHOCTH IpopsiBa. Creayioliue HHGphl XapaKTepu-
3YI0T MOAOOHYIO CUTYallMIO JUISI MOPEHHOIO 03epa Y KOHIlA JIeHUKa
Tyiokcy: 1920 r. — 3apoxaeHue o3epa, 1951 r. — 20 toic. M3, 1956 1. —
32 teIC., 1963 1. — 75 THIC., 1973 1. — 260 TBIC. M? (pHC. 6.6). DTa
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Puc. 6.6. Kpusas pocta o6bema MOpPeHHOro o3epa Ne 2 y KoHiua JieAHUKa
Tylokcy B Gacceitne p. Manas Anmarunka (Kasaxcran). [Ipopeis cocTosuics
15 utong 1973 r.
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CUTyalUMs paspelunnachk npopbiBoM 15 mionsg 1973 r. (MakcuManbHbIR
pacxoJ UCTeyeHMs BOAKI U3 o3epa 350 mM3/c) U BOSHUKHOBEHUEM Ka-
TaCTpOUYECKOrO CeNeBOro nmoroka (00beM IPsSI3eKaMEHHON MACChI
3,8 MIH M3, MaKCUMAaIbHBIN pacxonm okojio 10 Teic. M3/c), KOTOpBIi
OBl OCTAHOBJIEH TIOTUHON B Meneo Han AnMa-AToi.

6.4. BoanoBbie KaTacTpodbl

Ecnu BBI, TOCKOJIB3HYBUIHKCD, YIIAAETE B CBOIO BaHHY, TO BBHIIUIEC-
HeTe MOJIOBUHY BOJBI Ha MOJI. A YTO CIYYMTCS, €CNIK B BOIOEM OOpy-
IIKWTCA 00BaJi, omnoji3eHb, cenb? [locaencTBuss MOTYT OBITb CaMBIMM
Pa3HBIMU, HO BCE OHU CBA3aHBI ¢ «3(dekToM OyxTel Jlutys». HazpaH-
Has Oyxta — y3kas (1,6—3,2 xM) nosnoca Boas! Ha 11 KM BHeapsieTCs
B cyury (FOxHast Ansicka), Tae pa3BeTBISIETCS Ha IB€ COCTABIISIOILNE —
dropast KpuboH u I'unbepT, B KOTOpBIE CITYCKAIOTCS JIETIHUKHU. B pe-
3yJIbTaTe ceicMuuecKoro Tomdka 9 uionst 1958 r. ckanbHBIH 06Ban 00be-
MOM 36,5 MJTH M3 pYXHYJI C KMJIOMETPOBOM BBHICOTHI B BOIBI (hbOpHa
I'unGept. IT'uraHTCcKast BOJIHA B3BMETHYJIACH 10 CKJIOHY ITPOTUBOIIOIOX-
HOTo Gepera Ha HEBEPOATHYIO BBICOTY — 522 M, BBIPBAB C KOPHEM BCe
JepeBbsI AEBCTBEHHOIO Jieca HYXE 3Toit oTMeTKU. Ilono6GHEIe siBeHHs
HabJII01aIMCh MHOTOKpAaTHO W paHee 1958 r., M He TOJBKO B GyxTe
JIuTyst, HO IMEHHO 3[IeCh U TOTJa JOCTUTHYTa HanboJjee (heHOMEHATh-
Has uudpa. Hac xe ¢ BaMM UHTepecyeT mposBieHue 3¢ddexra He B
OTKPBHITOM B CTOPOHY MOpS, & B 3aMKHYTOM BOJIOEME.

Hrtak, peys uAeT O MOILUIHON BOJIHE, KOTOPas MOXET pa3pylIUTh
€CTECTBEHHYIO WK UCKYCCTBEHHYIO IUIOTHMHY, MOAIUPAIOLIYIO BOAO-
€M, WIH IPOCTO NepeGpPOCUTh Yepe3 MOCIEAHIO Maccy Boabl, Gop-
MUPYIOLIYIO B HIDKHEM Obede ITaBOIOK WM CEIeBOi MOTOK.

I1I1poKo u3BeCTHO 06pa30BaHUE BTOPUYHOIO IPOPHIBHOIO MTOTOKA
U3 ropHoro oszepa McchIK, KOIZla MOLUHBIH Ipsi3eKaMeHHBI ITOTOK,
BTOPTLIMICS B HETO, CO3MaJI TAKON BOJHOBOI PeXUM, KOTOPBIA HpHU-
BeJI K pa3pylIeHUIO MPUPOAHON IIJIOTUHH! U MOCTIEHOBABILIEMY CIIYCKY
o3epa.

Xpecmomamuiinoeii npumep. B Kapauiickux Ilpenansnax B monune
p. BaitoHT B monyropa KujaoMeTpax oT ee BrageHus B p.I1ease, BiauBa-
ouryocs B BenenunaHckuii 3ajiMB AnpuaTtryeckoro mops, B 1960 r.
Obl1a ITOCTPOEHA TOHKAsT OETOHHAS apoOYHas IUIOTMHA BBICOTOM 265 M
u umewowas uimHy 100 u wmpuny 3,4 M cBepxy U 23 M cHu3y. B Bo-
goxpanwtniie Baitont Haxomwnock 120 MiiH M Boabl, Koraa 9 oKTsops
1963 r. B 22 4 38 MUH IO TPUHBUYCKOMY BpeMEHH MOLUHBII OIOJI3eHb
o6bemoM 240 mutH M* meHee yeM 3a 30 ¢ oGpYIIMICA B HETO C JIEBOFO
Gepera. B MecTe ero mageHus BO3HMKIIA TPaHAKO3HAs BOIHA, KOTOpas
3a 10 ¢ nmepecexia 2-KUJIOMETPOBYIO aKBaTOPHIO U JOCTHMIJIA HA IIPO-
THBOIIOJIOXXHOM CKJIOHE OTHOCUTENBbHOH orMeTKH 260 m. Yepes rpe-
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OeHb MIOTUHBI BOAA U3IMIach moTokoM 100-meTpoBoii rayouHsl. 1o
peKe HUXE IJIOTMHBI MPOpPBIBHAS BONMHA BhIcOTOM 70 M 3axjecTHyIa
r. JIoHrapoH, pacronoxeHHsI B ycThe p. BaitonT. Huxe mo teyeHuo
p. IlpsiBe mocTpanany elue YyeThIpe HaceIEHHBIX MYHKTa. MeHee ueM 3a
7 muH moru6nu 2 100 yenosek. [1notuna yuenena.

C despans 1911 r., xoraa B pe3yJbTaTe 3eMJIETPSACEHUS B 3aalHON
YacTU MaMUPCKOro xpedta My3KoJI 1Ba ¢ JUILHUM KyOUYeCKUX KO-
Me€Tpa pa3apobaeHHON CKaTbHOM MOPOABI PYXHY/IU B HOAMHY p. Myp-
rad, NOXOpPOHHUB Mo cO00il HeGONbIION KuuuIaK Ycoi ¢ 54 xurens-
MU, cylecTByeT mpobsema Cape3ckoro o3epa. 3a YCOMCKHUM 3aBAJIOM
yxe Oonee 100 jet Ha BbIcoTe 3239 M IUIElLYT BOJAHBI JJIMHHOTO U
rJ1y0OKOro BomoeMa, BMECTUBIIETo B ceOst 17 kM3 Boabl.

VYrposa? [Ja eute kaxasa! BoamMoxHocTs HOBoro o6Bana peaibHa. Crept
6bUTBIX KaTacTpod Ha Capese CBUIETENBLCTBYIOT, 4TO U paHee 31eCh
CYLLECTBOBAJIM 3aBajIbHEIE 03epa, Ipu4eM 0oJiee KpyIlHble, YeM HBIHE
CYHIECTBYIOIIEE, M BCE OHU B KOHIIE KOHIOB IIpopBanuck. Himxe Ycoii-
CKOTrO 3aBajia JIeXaT 3acelieHHble nonuHbl bapranra, [Ianmxa, AMy-
JIapbu.

6.5. CesieBbie MOTOKH

6.5.1. IIpob6aema

CeneBble MOTOKU — OIHO U3 CAMBIX OHNACHBIX M PAaCIPOCTPAHEHHBIX
TMIPOJIOTUYECKUX SIBJICHUI B TOPHEIX CTpaHax U BOOOILIE B MUpPe OOJTb-
mux yKioHoB. [Ipobrema ceneil moCTOSHHO ocTaeTcs IpobieMoil He
TOJIBKO B CHJIy TOTO, YTO CeleBeleHUe OYAeT M BIPEAb HEIPEPHIBHO
pa3BUBATbC, HO U B CBA3U C 0C000i crieuupUKOi caMOro SABIEHUA.
Bo-mepBeIX, UMH 3aHUMAIOTCA NPENCTABUTENM LEIOTO CHEKTpPA HAYK
(rupposioruu, reoJaoruu, reomopgonoruy, reorpadum, MEXaHUKH, peo-
JIOTUH), & 3HAYUT, ITOJTHOLEHHO NMPaKTUYECKU HUKTO. BO-BTOpEIX, CU-
CTEMaTUYEeCKUE U3MEPEHUS MPOXOISIIUX CEIEBLIX ITIOTOKOB U COMYT-
CTBYIOLUMX SIBJIECHUN IT0 Pa3HBIM MPUYMHAM, B TOM YMCIIE U OUYEBUI-
HBIM, HUKEM He NpoBOAATCA. M, HaKOHel, B-TPETbUX, SKCIIEPUMEH-
TaJbHBIE U TIOJIEBbIE UCCIECIOBAHUS CEJICBBIX [IOTOKOB TPEOYET CTONb
007p1I0T0 (PMHAHCUPOBAHUS U IIPOSIBJICHUS HACTOJIBKO OTYasSHHOIO
DHTY3Ma3Ma, KOTOphie, IO KpaiiHeit Mepe, B Poccuu Hayana XXI B.
HEIOCTHXHMBI.

CeneBble IOTOKH Pa3HOOOpa3HHI IO TUITY U XapakTepy, HO BCeria
3TO — rOpHBIE TOTOKU, COCTOSIIIME U3 CMECH BOABI U PHIXJIO00JIOMOY-
HOif moponsl. B Poccuu mpuHATO 3aMMCTBOBaHHOE U3 apabCcKoOro U
TIOPKCKOTO SI3BIKOB CJIOBO «C€JIb» (MHOTIA «CUJIb»), XOTS CJIOBO «CEJIb»
Ha pa3HBIX SA3bIKaxX 3BYYMUT MO-pa3HOMy. OOBIYHO OHO COOTBETCTBYET
MTOHSATUIO «TPS3€BON», «IPSI3eKAMEHHBII ITOTOK», HO HHOTHA SIBJISETCH
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U HernmepeBOAMMBIM: Myp, Mype (ABctpus, [epmanus), pydbd, prodde
(IIBeitiapus), rucc, rucce (Kapunrtus B ABctpun), uyre (KaHTOH
Bannuc B HlBeiiuapun), Sanmkup (fBa), csa (Kapakopym, I'uma-
nau), yaiiko (Ilepy), smauyHamu (SlniomHus).

Yro xe Takoe ceib? DT0 — TOPHBI MMOTOK, COCTOSIUMI U3 CMeCH
BOJBI 1 PHIXJIOOBIOMOYHOM FOPHOIA Opoabl. Bo3HUKAIOT cejieBbIe 110-
TOKM BO BpeMsI 0CO00 MHTEHCUBHBIX JIUBHEU WJIX IPHU IIPOPbIBE MO-
PEHHBIX 03€p U IPYTUX JIEMHUKOBBIX BOXOEMOB B pe3yJbTaTe B3aUMO-
JEeMCTBUS BOJBI ¥ PHIXJIO00IOMOYHOU TTOPOMBI B IOXOUHAX U YILEIb-
X, UMeIoLHUX GobiIoi yKiIoH. OCHOBHEIE NIPU3HAKHU CeJIEii: BHe3all-
HOCTb ¥ KPAaTKOBPEMEHHOCTD JEHCTBUSI.

COOTHOILIEHNE KOJIMYECTBA TBEPIOTO M XUAKOIO BEIECTBA, KOTO-
poe MOXeT OBITh BEIDAXEHO IJIOTHOCTBIO CMECH, — IJIABHOE U OIpe-
JeNAolee CBOMCTBO MOTOKAa. HarmoMHMM, YTO IUIOTHOCTH BOABI CO-
crapasiet 1000 kr/M3, a IUIOTHOCTB BELIECTBA FOPHOIL TOPOILI ByaeEM
nojarath paBHOM 2700 Kr/M3, 4TO NPUOIU3UTENBLHO COOTBETCTBYET
NeHACTBUTENIBHOCTH B TIOAABJISIOLIEM OONBIIMHCTBE ciydaeB. [1OTHOCTD
CEJIEBBIX IMOTOKOB KoyebeTcs B IIMpOKOM auamazoHe — oT 1100 mo
2500 xr/m3. Hapsny ¢ IUIOTHOCTBIO ITOBEIEHME CEIEBOI MacChl OIpe-
JIeJIIETCSI €€ COCTAaBOM, T.€. OTHOCUTEIbHBIM KOJMYECTBOM YaCTHUIL pas-
HBIX Pa3MEpPOB.

B 3aBMCHMOCTH OT COCTaBa U IUIOTHOCTH CENEBOM MAacChl pasinya-
IOT TPM TUIIA CeJIeil: HAHOCOBOJHBIE, I'PS3eBbIe U IPA3eKaMeHHbIE. YKa-
3aTh TOYHBIE [PAHUYHBIE 3HAYEHUS IUIOTHOCTH VIS OTAEJILHBIX THUIIOB
CeJIEBBIX MTOTOKOB HEBO3MOXHO, HO IIPUOIMXKEHHBIE «CTEPTHIE» Ipa-
HUIIBI JUIs1 HAHOCOBOJHBIX, IPSA3EBBIX U IPA36KAMEHHBIX IIOTOKOB BbI-
PMCOBBIBAIOTCS AOCTAaTOYHO oTyeTnuBo: 1100—1500, 1600—2000,
2100—2500 xr/m3.

Hanocosodnuiii — ceneBoil NMOTOK HU3KOHM IUIOTHOCTH, BO3HHKA-
IO TTPY MPOXOXICHUU CWIBHOTO MMaBOAKA, CPLIBAIOLUMI KPYITHO-
OOJIOMOYHBIN PYCNOBOM MaTepuan, TaK Ha3bIBAEMYIO CaMOOTMOCTKY,
1 IIepeHOCAIINN 60JIbIIOE KOIMYECTBO B3BEILEHHBIX U BIEKOMBIX Ha-
HOCOB 3a CYET CBOEH TPAHCIIOPTUPYIOLIENH CIIOCOOHOCTH.

Ipazeeoii — ceneBOl NMOTOK BBICOKOM IUIOTHOCTH, COCTOSIIIMMI W3
TPsI3M C BO3MOXHBIM BKITIOYEHHUEM OOJIOMKOB IOPHOI MTOPOJLI.

Ipazexamennoili — ceneBOi MOTOK IpelNejbHO BbICOKON ILIOTHO-
CTU, COCTOSILUMI U3 0OJIOMKOB FOPHOI TTOPOABI, IPOMEXYTKH MEXIY
KOTOPBIMH 3aITIOJIHEHBI I'PSA3BIO.

Kak v npyrue cTUXUHEIE SIBJIEHUS, CEJIeBbIe ITOTOKM BIIUCATIM MHO-
rve MpayHble CTPAHMIBL B UCTOPHUIO OOpPHOBI YelloBeKa C MIPUPOIOHM.
I'uGenp nronei, YaCTUYHO WIM IOJTHOCTBIO YHUYTOXEHHBIE HACEEH-
Hble MYHKTBl, Pa3pylLI€HHbIE MOCTHI M JOPOTrH, 3aHECEHHBIE ITOJISI U
calibpl, pacxo/bl Ha TMKBUAALMIO TIOCJIEACTBUIM BPEOHOIO BO3MEUCTBUS
cesieif M Ha Cesle3alluTy — BOT Ta LieHa, KOTOPYIO IIJIATUT YeoBede-
CTBO 332 HEJOCMOTpP, HEYMEHUE, ONIPOMETYUBOCTD, 3a NpeHeOpexXeHue
K CeJIEBBIM ITOTOKAM.
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Ho He cnenyeT BoCpMHHUMATh CEIU TONBKO KaK BpaxIeOHOe Haya-
710. VX cyliecTBOBaHKe B IIPUPOLE €CTECTBEHHO U IierecooopasHo. 13-
BECTHO, YTO IIPOLECCY ropooOpa3oBaHus IPOTUBOOOPCTBYET NPOTHU-
BOITOJIOXHBIM €My, HasplBaeMblit denydayueii. OH 00beAUHSET B cebe
LEeTYIO TPYIIY 91eMEHTapHBIX IIPOLECCOB, HAIIPABIEHHBIX HA YHUYTO-
XKEHHME TOP M BO3BLILEHHOCTEN UM OOIee CIIaXUBaHUE MOBEPXHOCTU
[IAHETHI.

TopHas mopona rmox COBMECTHBIM BO3IEHCTBUEM BOAbI, JIbA, BET-
pa, KonebaHui TeMmrepaTypbl, XMMUYECKUX U OMOJIOTMYECKUX SBJIE-
Huii paspyuiaercs. [Ton BIMSHUEM CWIBI TSDKECTH MMPOAYKTEL pa3pyuie-
HYSL (BBIBETPMBAHMA) OCHIITAIOTCS BHU3 M HAKallIMBalOTCS B DHITBU-
Hax, 00pO31ax U MOHUXKECHUSIX.

B 3axkioyeHue BRICTYIAIOT NPOLECCHI ITEPEHOCa — MPOAYKTHI BBI-
BETPMBAHUS MEPEMELIAIOTCSA C TOp Ha PaBHUHY [OJ BO3IEHCTBUEM B
IIEPBYIO OYepeab TeKYIleil BOABI U B MeHblIEH CTeeHU JIbJa U BeTpa.
Ponp jIeIHUKOBOIT 3p0O31K B CBOE BpeMsl ObUTa CHJILHO INPEYBEJIMYEHA,
MHOTHE OTIOXEHUS, TPAAULMOHHO CYUTABIIMECS DISIMAILHBIMU, Ha
[I0OBEPKY OKAa3aJIKCh CejieBBIMU. Jlpyroe, cTaplliee KJIIACCHUECKUM, TIpe-
yBeJIMYCHUE CBSI3aHO C BOAHOM 3po3Meii, KOTOpPOil Bcerna OTBOAUNACH
I7IaBEHCTBYIOIIAS POJib B IPOLECCE NeHYAALMHU. TeM He MeHee U3BEeCT-
HO, YTO OTHEJbHBIMA CeleBOM IMOTOK B HEOOJBLIOM TOpHOM OacceiiHe
eAUHOBPEMEHHO MOXET BBIHECTH CTOJIBKO OOJIOMOYHOTO MaTepuaia,
CKOJIBKO €ro BOZHOMY cobpaTty, IPOXOMsIieMy 110 TOMY X€ pycly, He
OHOJIETH U 32 COTHIO JIET. 3HAYUT U B 3TOM CJIy4ae CeJeBbIC IPOLIECCH B
GOJIBLION Mepe ONpeNessioT CUTYallu0, OCOOEHHO €CJIU YYECTh, 4TO
pe3Koe yBeJIMYeHHe HAHOCOB B PEKaX 4acTO CBSI3aHO C YCUJIEHUEM Ce-
NIeBOW JEATENBHOCTH M YTO KPYIHBIE BAJYHBl U INBIOBI, JIETKO U HE-
MIPUHYXIEHHO BBIHOCHMMBIE TPSI3¢KAMEHHBIMU ITOTOKAMU, DYYLSIM U
peKaM He IOJ CITY JaXe CIBUHYTH C MECTa.

TakuM 00pa3oM, MOXHO KOHCTaTHpPOBAaTh, HE IPUHMXKasA 3Haye-
HUS APYTUX NPOLECCOB MepeHoca, YTO IIPUPOAA UCIOIB3YET CEIeBEIE
MOTOKH B KAYECTBE OQHOTO U3 OCHOBHBIX areHTOB AeHyAalMu. [TosTomy
pOJIY ceneit B UCTOpUU (hopMHUPOBaHUS penbeda 1 00IMKa 3eMHOI 1To-
BEpXHOCTH, JO CUX MOP HEAOOLIECHUBAeMOM, NJOJDKHBI OTAATh JAOJDKHOE.

6.5.2. CeneBnie o9arn

CeneBoii oyar — Mopdonornueckoe odbpa3oBaHHe, CIIOCOOHOE KOH-
EHTPUPOBaTh CTOK, BMemapinee [ICM u uMemllee OTOCTaTOYHBIN
YKJIOH JUISI pa3BUTUSL CABUIOBOTO WX TPAHCIIOPTHO-CABUTOBOIO Cejie-
BOTr'O Mpolecca U st GOPMUPOBAHMS TEM CaMBIM I'PA3€BOTO MJIM I'psi-
3eKaMEHHOTO MTOTOKA BBICOKOM IJIOTHOCTH.

I'eneryyeckune THOBLI CEJEBBIX 09ATOB:

* 00BOJHEHUS;

e B3AaUMOICICTBUS.
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Ceaegvie onazu 06600nenuA — NOXOUHBI B TOKPOBHLIX PBIXJI00610-
MOYHBIX MOpOJaX ¢ OOHAXKEHHBIMU, 3aJEPHOBAHHBIMU UM 3aJIECEH-
HBIMM CKJIOHAMM WM B CKaJIbHBIX M MOJYCKAJBHBIX ITOPOiaX, BMELa-
fomne [TCM npH yrjlax HaKJIOHA ¢ > 0; U B KOTOPBIX CIOCOOEH Pa3BU-
BaTbCA CABUIOBBIN celieBOil Nporecc ¢ GOpMUPOBAHUEM CENIEBBIX M0-
TOKOB BBICOKOM IJIOTHOCTHU.

Ceaesbie ouazu e3aumodelicmeus — NOXOUHBI, Bpe3bl, PHITBU-
HBI, pycjla, TAIbBETU B IIOKPOBHLIX PHIXJIO00JOMOYHEIX 110POAAX U
JIOXOUHBI M KYJIyapsl B KOPEHHEIX Iopoaax, BMewatouue IICM npu
yIiIax HakJIOHA o > L > Oy U UMEIOUIUEe CBEPXY UMIIYILCHBIE IPO-
pbIBHBIE BOAHBIC CUCTEMBI UM BOAOCOOPHI, CIIOCOOHBIE (HOPMUPO-
BaTh M1aBOJKU C PacXOJaMH, MpPEBbILIAIOIIUMY UX KPUTUYECKOE 3HA-
YeHHE.

B 3THX ceneBbIX 0O4Yarax criocodeH pa3BUBATHCI TPAHCIIOPTHO-CABH -
TOBBI CceseBOM mpouecc ¢ POPMUPOBAHUEM CEJIEBbIX MOTOKOB BbI-
COKOM IIJIOTHOCTHU.

JlangmadTHbIe THIOBI CEeJEBBIX 0YArOB:

deiicmeyroujue (C BUIUMBIMH CIEIaMU CENeBOM NEATEIBHOCTHU):

¢ ceNieBhie OOHAXEHUS,

® CEJIEBBIE BPE3HI;

e CEJIEBBIE PHITBUHEI;

nomenyuarbrste (6€3 BUAUMEBIX CJIETOB CENEBOM AeATELHOCTH):

e 32JICCEHHBIE CeJIeBbIE JIOXKOUHE,

e 33IEpHOBAHHBIC CEJIEBbIC JIOXKOUHBI;

e CeJIeBbIE JIOXOUHBI C OCBIIHBIMU M KYPYMHBIMHU CKJIOHAMU;

e CEJIEBBIC JIOXKOMHBI B CKAIBHBIX M ITONTYCKAIBHBIX MACCUBAX;

e CE&JIeBbIC JJOXOUHBI HA YCTyHax MOpEH.

Cenesvie obnancenus — Mopdosiornyeckue obpa3oBaHus, BO3-
HUKLIME B pe3yJbTaTe CHOCA MTOYBEHHO-PACTUTEIHLHOIO ITIOKPOBA U
PHIXJIOOBIOMOYHON MOPOAB! ITPU CABUTOBOM CEJIEBOM IIPOLIECCE B
ciyyagx, KOrma MOACTHIAIOINE CKaldbHbie MOPOALI MJIM OTHOCH-
TEJIbHBIM BOXOYIIOp, COBIIQAAIOINI C IIOBEPXHOCTbIO CKONBXEHHUS,
3ajieraeT HerjayooKo ¥ AHHUILA JTOXKOMH JOCTATOYHO IIUPOKHU («IUIOC-
kuit» [ICM):

M® = (0,01+0,06)(1+15).

Cesnegbie 6pe3bt — MoILIHBIE MOpdOTIOrnYecKue 06pa3oBaHusl, BbI-
paboTaHHbBIE OOBIYHO B TOJIUIE APEBHUX MOPEHHBIX OTIOXEHUIN U
yalie BCEro MpUypoOYeHHBIE K PE3KKM neperubam penbeda; BOSHUKA-
IOT B Pe3yJIbTaTe MPOSBICHUS CIBUTOBOTO M TPAHCIIOPTHO-CABUIOBO-
ro CeJEeBBIX IIPOILECCOB.

I'my6uHa u3MepseTcss HECKOIBKUMU JeCATKAMYU METPOB:

M® = (0,4+0,8)(1+15).

Cenegole poumeunst — JTUHEWHBIE MOPGONIOrYEeCKHe 06pa3oBaHu,
[IPOPE3A0IIKE IMIOBUATILHO-AENI0BHATBHBIE PHIXIO00I0MOYHBIE OT/IO-
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xeHud. BosHukawoT Takxe B pe3ysbTare IMpOoABIEHUA CABHIOBOTO U
TPAaHCIIOPTHO-CABUTOBOTO CeJIEBBIX ITPOLIECCOB:

M® = (0,4+0,8)(15+100 u Gonee).

Mopdomerpuyeckasn GopMyia — KpaTKHii criocod 3anucu Mopdo-
METPHUYECKUX COOTHOILISHUH CEIEBhIX OYaroB:

M® = (H/B)(L/B),

rae H, Bu L — cOOTBETCTBEHHO CPENHSIA TIyOUHA, CpelHIS LIUPUHA
10 BEPXY U IUTMHA MOP(}OIOrHYECKOro 06pa3oBaHUsL.

ITonHoe HauMmeHoBaHUe JaHAIIAMTHOIO THUIIA JEHCTBYIOIIEIO Ce-
JIEBOTO OYara CTPOMUTCS 110 IIPUMEPY CIAEAYIOIINX: «O0HaXeHHE B 3aJIe-
CEHHOU JIOXOMHE», «Bpe3 HA YCTYIIe MOPEHBI», «pPhITBMHA B CKAJIBHOM
KyJyape».

Turbt noreHnuaabHo-ceneBbix MaccupoB (IICM). PasnuyaioT 4eThl-
pe tumna [ICM:

o OOBOIHEHHS;

* B3aUMOJEUCTBUS;

¢ BOBJIEUEHUS];

¢ QJUTIOBUANBHBIN, TIPOTIOBUANBLHBIN WY aJUTIOBUANBHO-TIPOTIOBH -
ATbHBIHA.

IICM o6600nenus v e3aumodeiicmeus COOTBETCTBYIOT OJHOUMEH-
HBIM CEJIEBHIM OYaraM.

IICM e6o6aevenua — CKOIUIEHUS PLIXIIOOOJIOMOYHOM MOPOIEI 1O
YT JBUXEHUS yKe chOpMUPOBABLIETOCS CEJIEBOTO MOTOKA BBHICOKOM
IUIOTHOCTH, CITOCOOHBIE K BOBJIEYEHUIO B 3TOT ITOTOK.

Anarosuaavno-npoarosuasvuntii IICM — ckoruieHue 6osee UM Me-
Hee OKaTaHHOTO 00JIOMOYHOTO MaTepualia B pyCliax MaJIbIX TOPHEBIX U
MIPEITOPHBIX PEK U BPEMEHHBIX BONOTOKOB (UIIOBUI — OTJIOXECHUS
MTOCTOSHHBIX BOJHBIX MIOTOKOB, ITPOJIOBUII — TO X€, HO BDEMEHHBIX).

Cenenbie BOnocOOpbI U BOXocOOpLI cesieBbIX 09aroB. CeseBoii Bono-
c00p — KpaTkoe HaMMEHOBaHUe OacceifHa, CoAepXKallero CTokooopa-
3yloluKe MOBEPXHOCTH M CIIOCOOHBIE CPOPMUPOBATH HAHOCOBOIHBIM
ceneBoil mOTOK. OGBIYHO — 3TO BOAOCOGOPEI MOBEPXHOCTHOTO CTOKA.

Bomoc6op ceneBoro oyara — yacThb CeJIeBOro 6acceifHa, npuHUMa-
IO1Ias] HEITOCPEACTBEHHOE yYacTHe B MUTAHMU CEJIEBOIO 0Yara BOJOM.
B ux mpemenax MoxeT GOpMHpPOBATHCS KAK NMOBEPXHOCTHBIM, TaK U
ITOYBEHHBIM, U TPYHTOBLIA CTOK.

KommenTapuit

ITonb3ysich MpeMIOXKEHHBIMU MOHIATUIMU, TEPMUHAMU U OIIpese-
JIEHUSIMHM, MOXHO HE TOJIbKO 00siee YETKO OIMMCATh TY MU UHYIO TEp-
PUTOPHIO C TOYKHU 3PEHHUS €€ MOPAXEHHOCTU BUIMMBIMU CEJIENPOSIB-
JIECHUSIMU, HO U OLICHUTH MOTEHIHAJILHbIE BO3IMOXHOCTH 3apOXACHHA
cesieil peaKoii MOBTOPSIEMOCTH, a TaKXe Gosee ynoOHO U 0OOCHOBaH-
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HO MPOBOINUTH HEOOXOAUMEBIE pacueThl. B YaCTHOCTHU, KaXa0My U3 Tit-
I10B CEJIEBBIX IPOIIECCOB COOTBETCTBYET CBOS MaTeMaTHyecKast MOIENb
¢ HabopoM crieubUYeCKUX TapaMeTpOB.

6.5.3. Cenesblie npoueccsl

TpaguuroHHas GopMyna, MPUCYTCTBYIOLLAS TOUTU BO BCeX MyOu-
KalMsIX O CEJIEBBIX MOTOKAX, IIaCUT, YTO VISl 06pa3oBaHUs MOCIEIHUX
HEeobBX0OUMO COYETaHUE TPEX YCAOBUM: HANMYUS PHIXJION TOPHOH IMO-
poAbl, BOABI U YKIOHA. BO3HMKAET BOIPOC: KaKONH YKJIOH SIBJISIETCS
JOCTATOYHBIM JUIs1 00pa3oBaHus cenedt? PasmuuHblil [UIst pa3HBIX TH-
ITIOB CEJEBBIX MIPOLECCOB U MOTOKOB.

B ocHOBe MOHUMAaHMA CYLIHOCTU CEJEBBIX MPOLIECCOB JIEXKUT COOT-
HOILIEHHME MEXAY HAIIPSIXKEHUAMU, TBITAIOIUMMUCS TPUBECTH 00IOMOY-
HYI0 [IOPOAY B ABUXKEHUE U MPEMNsTCTBYIOLIUMU 3TOMY. byaemM uMeTs B
BUIY MACCHUB BIAXHOW PHIXJIOOOJOMOYHOM MOPOAR! (ITOTCHIIHATBHBIN
cenesoit MmaccuB — I[ICM), monTOIUIEHHBIN CTEKawLled BOLOH Ha
OmnpeneNeHHYIO youHy. Huxe MCIOIb30BaHBI CieayroLide 0003Ha-
YEHUS: Py, P — IUIOTHOCTU BOJBI U BEILECTBA TOPHOI MOPOIBI, KI/M;
€, £*, 0 (be3pasMepHbie BeIMYUHBI) — CTATUYECKAs U AMHAMHUYeCKast
[TOPUCTOCTh KU 0OBEMHAS BIAXHOCTH PHIXIIOO0IOMOYHOM MOPOAKI; I —
tonuuHa [ICM Hag KOpeHHBIMH IOpOAAMU WIM OTHOCUTEIBbHBIM BO-
IOYIIOpoM, M; [ — OTHocUTeNbHasl (B JOJAX -A) IIIyOMHA IOATOIUIC-
uus I[ICM; o, ¢*, C — craTuyecKuil 1 AMHAMMYECKHA YITIbI BHYTPEH-
Hero TpeHHus, rpai, U cuervieHue, [1a, prIXJI00GJIOMOYHOMN TTOPOIHI,
3aTOIUVIEHHON BOAOM; oo — yroia HakinoHa [ICM, rpag; ¢ (+), 6 (=) —
CABUTAlOLLEE U YACPXHUBalollee HarpsikeHus, [1a; g — yckopeHue cBo-
6oaHoro nagexust, m/c?. Toroa

o(+) = ghlp(1 —€) +p8(1 - B) + poePlsin o; (6.3)

o(=) = gh{(1-B)[p(1 — &) + po0] +
+B(p - po)(1 -€)}cosatgp+C.

ITpu pelireHny 3THX ypaBHEHUH OTHOCUTENBHO YI/IA HAKJIOHA NIpU
B =1 (moxHoe 3aromneHue mopoasl) u C =0, 4YTO OTBeyaeT IKCTpe-
MaJIbHBIM CUTYaUMSIM (BO3HUKHOBEHUE TPEIUMH, CEUCMHYECKUE BO3-
ACUCTBUSA), TIOJYYUM 3HAYEHUE MEPBOrO KPUTUYECKOTO YKIIOHA:

tgoy =(p—po)(1-£)tg/[p(1—€) +pgel. (6.5)

Eciu uMeTh B BUay, 4yTO 0610MOYHAs IOpOJA yXKe KaKUM-TO o6pa-
30M NpUBEJEHa B IBUXEHUE, TO CICAYET ONpPEAENUTh MUHUMAIbHBIN
YTOJ1 HAaKJIOHA ¢, IPU KOTOPOM I10poJa ele OyaeT ABUrarscs. B aToM
ciy4yae B ypaBHeHUM (6.5) craTndecKue BEIMYMHBI HOPUCTOCTH € U
yIJla BHYTPEHHETO TPEHHS! ¢ JOJDKHBI ObITh 3aMEHEHBI JUHAMUYECKU-
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My — €* u @*. Takum 06pa3om, U1 TOJNLIY NTOPOABI C JaHHBIMH CBOIA-
CTBaMHM OIpeleieHbl KPUTHUECKHUE YIJIBI HAaKIOHA ¢ U O, pa3buba-
IOILME BECh AMAIla30H YKJIOHOB HA TPM MHTEpBaia, KaXIbIi U3 KOTO-
pBIX OTBEYAET BOZMOXHOCTH MPOSIBIECHUS CBOETO THIIA CEJIEBOTO MPO-
Lecca — TPaHCIIOPTHOIO, CABUTOBOTO U TPAaHCMOPTHO-CABUTOBOTO.

Tpancnoprusiii ceseBoi mponecce (¢t < o). JIMBHEBbIE MaBOOKKU U
HaHOCOBOJHBIE ITOTOKU — «KpPOBHBIE POICTBEeHHUKH». KaxIbIit maBo-
JOK, €CJIM OH IO CBOMM pa3MepaM HPEBOCXOIUT ONpEIEIEHHYIO Ipa-
HULY, CBSI3aHHYIO C ero CIIOCOOHOCTBIO COPBATh PYCJIOBYIO BATYHHYIO
CaMOOTMOCTKY M TeM CaMbIM NPUBECTH B MacCCOBOE ABMXEHHUE 00JI0-
MOYHBI Marepuan, CJaramoliuil pyclOBOE JIOXE, CTAaHOBUTCS celie-
BBIM. TPaHCIIOPTUPOBaHKE BIEKOMbBIX HAHOCOB — 3TO JABUXEHUE 00JI0-
MOYHOM MOpOIBI 32 CYET IHEPreTUYECKUX 3aTpaT MOTOKA BOLHOM CY-
CMIEH3UH, NPUTEKAIOLICH B PYCIIO C OKPYXAIOLIMX CKIOHOB. DJIeMEH-
TapHAag MOUIHOCTb, KOTOPYIO CHEIyeT 3aTPpaTUTh Ha MepelBHXEHUE
pacxolla TBEpOOTO MaTepHalia, OINpeNessIeTC YpaBHeHUEM

n=_gG(p-vo)tgo cosa,

a JJIEMCHTApHAA NOTCHIMaJIbHAsA MOIMHOCTE IMOTOKa CYCIICH3UH, T.C.
BC€ TO, YEM OTOT IMOTOK pacIrojaract B 3HEPreTUYCCKOM ILJIaHE,

ny = gYoGp sina,

rae Q, — pacxoi MOTOKa MYyTHOM BOJABI (CYCTIEH3UH) IJIOTHOCTBIO Yp;
G — pacxol BIEKOMbBIX HaHOCOB.

He cnenyet 3a0bIBaTh, YTO JieHTa aJUIIOBUSI WIX IPOJIIOBMS Ha Ha-
KJIOHHOM JIOXE M CaMa CIIOCOOCTBYET CBOEMY IBUXKEHHIO:

ny, = g(p-"7,)Gsino.

Ha nonnepxaHue 3TOro JBMXEHHUS pACXONYETCsl ONpee/ieHHast 4acThb
¢ 3JIEeMEHTapHO! MOTEHLIMAaIbHOM MOIUHOCTY. Toraa BeIpaXXeHHe Ui
pacxona BIEKOMBIX HAHOCOB MPU Pa3BUTOM TPAHCIIOPTHOM CEJIEBOM
npouecce 6yaeT UMeTh BUL

Yo t8 O .
G=c Q 3 Q 2 QK .
"p-1o)tge —tga) o 0T

3nech ¢ < 1, Oy, — KpuTHYECKHUi1 pacxol. [1pu aHanuse B3aumoneii-
CTBUS BOIHOrO INOTOKA M aJUIIOBUS BaXXHOE 3HAY€HMUe npuobpeTaer
MOHATHE «KPUTHYECKUN Pacxoms», T.e. pacxod BOIBI WM CYCIIEH3UH,
obecrieynBaIOLIMK CABUT ITPAKTHYECKU BCEX 3eMeHToB [TCM.

Casurossiii ceesoii mpouece (o, > o). O610MOYHast mopoaa 3armo-
HSIET JIOXKOMHY, YroJl HAKJIOHA KOTOPOW MNPEBHILIAET IEPBbIH KPUTHU-
uyeckuii. [Ipu o6BogHeHMM [ICM B ero Tolle BOZHUKAET [IOTOK IPYH-
TOBBIX BOJA, OTHOCHUTEJIbHAS TiyOMHA KOTOPOTO [} B H3BECTHOH Mepe
KOHTpoJIMpyeT cuTyanuio. BoamoxHocts casura [ICM, u cienoBaTesib-
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HO, (POPMHUPOBaHUE IPSA3EBOrO WU TPA3EKAMEHHOIO CeJisl OMpeaes-
€TCd NEePEXONOM €ro BENMUYKMHBI [ Uepe3 ee KPUTUUECKOE 3HAYEHUE.
K nocnenHeMy NpUBOIUT COBMECTHOE pellieHue ypaBHeHuit (6.3) u
(6.4) oTHOCUTENBHO B TIpH © (+) =0 (-):

B = [p(e —1)/p, + 0](tg 9/tg o — 1) + C/(gpohsin o)
* (e-0) +[1-(e-0)]tg 9/tgat '

CpaBHeHHME TEKYLIETO ¥ KPUTUUYECKOTO 3HAYCHUH P IT03BOJIIET OLie-
HUTDH CUTYALIMIO, HACKONBKO peaibHa Yyrpo3a pa3BUTHS CIBUTOBOTO Ce-
JIEBOTO TIPOIIecca, BOZMOXHOCTD IMPOSIBJIEHUSI KOTOPOTO OTOOpaXKaeT-
Csl HEpaBEeHCTBOM B > By,

ITposgBieHrs CABUTOBOrO CeJIEBOTO MpoLiecca MHOrooOpa3Hel. Mecr-
HbIe [IPUPOJHBIE YCIOBUS — TUIl peibeda, XapakTep MOYB U PacTHU-
TENbHOCTH, COCTAB M CBOMCTBA FOPHEIX MOPON, OCOOEHHOCTH TMIPO-
rpa®uy — NPUJAIOT eMy MHOTHE CreLIUBUYECKUE YEPTHI.

B nox6uHax u Kyjyapax, 3alIOJTHEHHBIX MPOMYKTAMH pa3pyLICHUS,
MOCTYNAIOLIMMHU C OKPYXKAIOIIMX CKATbHBIX WIX [OJTYCKAIBHBIX TPl U
MacCHBOB, BO BpeMs BbIAAIOLIETrOCs JIMBHA IiepBasd roasuxkka [ICM
OOBIYHO IPOMCXOAMT B UX BEPXHE YaCTH, Ilie MOILHOCTB [IOPOIBI HILXE,
cama JIOXOUHA yXe, YKIOH 3HaunuTenbHee. CABUTOBLIN ceneBoil mpo-
LIECC YACTO 3aXBATHIBAET YCTYIILI APEBHUX U COBpeMEHHBIX MOpeH. Dop-
MuposaHue IICM 3mech CBSI3aHO C MPOTauBaHMEM MEpP3JI0il MOpEH-
HOW TOJIIU IO BIMSHUEM TEIUIa, BbLICNSIEMOTO CTEKAIOLIEH BOMOM.
HenocpencrBeHHOM NpUYKMHOI BO3HUKHOBEHUS TPSI3EKAMEHHOIO I10-
TOKa 4allle BCEro CayXaT C/IydaifHble U3MEHEHUS MyTel PpuibTpauuu
BOJIBI C TAIOIIUX JIEAHUKOB. JIOMOJHUTEIBPHOE CUIIOBOE BO3AECHCTBME HA
nporasgsuinii [ICM oka3eiaeT caM QWIBTpaHKMOHHBIN TOTOK.

MHorue ropHble paifoHbI, MOKPBITHIE JYraMu M jecaMM, OOBIYHO
HE OTHOCAT K CEJIEOMAaCHBIM, XOTS UMEIOTCS MHOTOYUCIIEHHBIE TIpU-
Mephbl BO3HUKHOBEHUS CEJIEBbIX IOTOKOB U B TAKOH MECTHOCTH.

Kak 3apoxmgaerca cenn? [Tonpobyem gath 06001LIEHHYIO KapTUHY.

Jleto BrimaeTcs MOXMINBBEIM. CUJIbHBIE U MOPOCSIIIIME JOXIU CMe-
HAIOT Apyr apyra. I[Tousa o0mibHO HanoeHa Biaroil. M BOT B 1oBepuie-
HUE BCETO Ha CKJIOHBI TOp OOpYILMBAaeTCs JIMBEHb. [ pYHTOBAsI TOJIA
HACBILIAETCS, TSXKeJleeT, OCOOEHHO BIOJb TAJIbBBErOB, IO HU3UHAM.
W Bupyr rue-To TaM, B €€ HelIpax, IMPOUCXOAUT TO, YTO MbI Ha Gymare
1306pa3sunu HepaBeHCTBOM [ > By, HeoxunanHo pasnaercst yTpoOHBIit
YaBKalOUIMH 3BYK, KaK OBl TJIYOOKHUI B31OX 3eMJIU, U C 3TOM0 MOMEHTA
COOBITUS PA3BEPTHIBAIOTCS C TOJOBOKPYXUTENBHOI ObICTpOTOM. B3npa-
TUBAeT IPOMAIHBINA YYaCTOK CKJIOHA — LIEHTpaJibHasd 4acTh LUUPOKOU
JI0XOUHEL. MOJIHUEHOCHO TIpoOeraloT 3ursard TpelnH. Yyaurcs Ka-
KO€-TO HEECTECTBEHHOE IlIEBEIEHHUE, U YK€ MEJIbKAIOT OTAEbHEBIE 3eM-
NIHble OJIOKHM ¢ HETPOHYTOM JIYTOBOI IMOBEPXHOCTHIO WIKM KyCTaMH,
WIH C YXe NaJaiollUMH JepeBbIMU, BEPXYLIKA KOTOPBIX BBITTUCHIBA-
IOT 3aMBbICJIOBaThIe TpaekTopuu. Cnenyouuit Mur! Konpiuryiasics rpyH-
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TOBas Macca, KJIOYbSI TpaB, BETKU U 00JOMKHU IPEBECHBIX CTBOJIOB. Elle
MrHoBeHHUe! M yxe omos3aeT U OCHIINAeTCsl MOKpasi Mopoa [0 CBEXUM
OTKOCaM BBIPBAHHOM B CKJIOHE XpeOTa Kak Obl AbIMSILICHCS IyOOoKOi
HULIK. A BHU3Y, HEIIPEPBIBHO MEHSISI OUEPTAHUS, HECETCS Basl Ips3e-
BO IUIa3MBbl, KaK Kapa HeOecHasl BOPBABIIUIICS B 3€JIEHYIO JTOJUHY.

CsoeoOpasen sapuanT, korna IICM crnoxeH mpoayktaMu paspy-
LIEHUS TaKUX [OPOJA, KaK Mepreau WIM IJIMHUCTBIE CIaHUbl. B 3TOM
clydae NMpU YBJIAXHEHUM OH MPUOOpETaeT MmiacTU4YECKHe CBOMCTBA.
Y OCHOBaHUS KPYTHIX Pa3pyLICHHBIX CKJIOHOB Ha IHE JIOXOUH C OTHO-
CUTENBHO HeOOJbIIMM YKIOHOM (12—20°) B pesynabprate OCBIMAHUS U
0oOBaNIMBaHUS TOPHOM MMOPOJbI, MENIKUX OMOJ3HER U CeleBBIX IIOTOKOB
MOCTENeHHO HapacTaeT MolHOCTh [TCM, KOTOphIil MOXET LOCTUTATh
JIECATKOB METPOB LIMPHHBI U KIJIOMETPOBOM inHbl. Ecnu Tonia 06-
JIOMOYHOH ITOPOAbI JOCTUIAET OIPEAEICHHBIX MOIIIHOCTH U YBIAXHE-
Hud, 70 B Tene [ICM HayuHaercs Iutactudeckas aedopmanus. Cko-
pPOCTh IBUXKEHUS ITPU 3TOM HEBEJIMKA, CAHTUMETPEI B Yac, HO Aedop-
MaLys MPUBOIMT K Pa3phIXJIEHHUIO TOPOABI. DTO U3BECTHBIN (PaKT: PhIX-
Jlasl Chlllydas cpeja MpU CABUTE YIUIOTHSIETCS, a TUIOTHAsA, Hao0OpoOT,
Pa3phIXISETCS.

B o6oux BapuaHTax AOCTUTAETCS OAHA U Ta Xe IMOPUCTOCTb, KOTO-
pasi B TDYHTOBEJICHUU TONYYHJIa Ha3BaHUe KpUTU4ecKoil. Ecau B 310
BpeMs BBIITAIET CHJIbHBIM JIMBEHb, TO Ae(pOpMallUI YCWINBAETCS, HAa
dponte [ICM nBuxeHue yckopseTcs U BaApyr BHe3amHo HHCM Hauu-
HaeT «u31uBaThes». Ilpu aToM ¢dpoHT HenoaBuxxHoro ITCM narutcs
Ha3ajl, ¥ BBEPX I10 «KaAMHETPSA3eXPaHUINILY» O€XUT BOTHA BO3MYIIIE-
HUSI, a IpsA3eKaMeHHas Macca B BUJIE CeJIeBOTO MOTOKa YCTpeMIIseTCs
BHHU3 TIO TOJIVHE.

Pacxon usnusaHusa ruiactuyeckoro IICM 3aBUCHUT OT €ro MOLIHO-
CTU U HIMPUHEI U NPUOIMXKEHHO MOXET OBITh OLICHEH DopMyTIoit

QC = thS/zB’

rae h u B — MowHocTh ¥ mupuHa [ICM; ¢; — koadbduumenr, m%3/c,
10 BeJIMYMHE BUAMMO ONU30K K eXUHUILIE.

TpancnopTHO-CABHIOBLI celieBoii npouece (¢, >0 2 0y). DTOT IMPo-
LIECC eCTeCTBEHHBIM 00pa3oM 3aHMMAET IOaralolleecst eMy MECTO Ha
HMepapXu4yecKon JIECTHULIE CeNeBhLIX SIBIEHUI, B OCHOBY KOTOpPOH I10-
JIOXXEHO COOTHOLUEHUE CTENEHU aKTUBHOCTH BOJBI M TOPHOM IMOPOABI
B cesleoOpa3oBaHuu. Huoke Ucmosib30BaHbl CIeAYIOIINE NOHATUSA U 000-
3HAYCHUS:

pacCTOSTHUE BIOJb CEJIEBOro Bpe3a — X, M;

paccTosiHUE OT BXO/Ja BO Bpe3 A0 Hayajla OYEPEeJHOIo pacyeTHOro
yyacTKa — Xy M;

IUTOTHOCTh Bel€CTBA FOpPHOM Mmopojbl, caararwoieit [ICM B cene-
BOM Bpese, — p, Kr/M3;

MMOPUCTOCTD PHIXA000IOMOYHBIX oTnoXeHuit [ICM — ¢;

00BEMHAS BIIAXKHOCTD PBIXJIOO0JIOMOYHBIX oTHoXeHuit [ICM — 6;
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OTHOCUTEJIbHAS BNAXHOCTb PhIXJIO00JIOMOYHBIX OTA0XeHU [ICM —
{=0/(1 - &) (otHOWIEHUE OOBEMHOM BIAXHOCTU K 00BbEMY TBEPAOrO
BELUECTBA);

pacxon BoAbl, MOCTYNMBLIEN B celeBoit Bpe3, — O, M3/c;

KPUTHYECKOe 3HAYEHME Pacxola BOABI, IPEBLILIEHME KOTOPOIO
BJIEYET 32 COOOI pa3BUTUE TPAHCIOPTHO-CABUIOBOIO CEJIEBOTO IPO-
uecca — Oy, M3/C;

pacxoj TBEpOM COCTaBISIOLIEH CENeBoro moroka — G, m3/c;

OTHOLUEHUE Pacxo/a TBEPAOro BELIECTBA K pacxoay Boasl — N= G/(;

pacxoj ceeBoOro IoToka, M3/c:

Q. =[1+(1+ONIG;

IJIOTHOCTh CEIEBOrO MOTOKa, Kr/M>:

Yo =[po +(Epo + PN/ + A+ N

IUIOTHOCTH CEJIEBO MacChl Ha TpEeie TEKYYeCTH — Ynr, KI/M3;

3JIeMEHTapHas MMOTEHIMaIbHAss MOUHOCTh [TOTOKAa — €ro Crocoo-
HOCTh MPOM3BECTH OINpEAeIeHHYI0 paboTy Ha eIMHHULE NYTH 33 elu-
HUILY BpEMCHU:

n=gsina[Qp, +(Epo +p)G];

BBIpaXEHME, OOpaTHOE 3HAYCHUIO KO3(POUIIMEHTA yCTOMYMBOCTH
IICM, 3aToruieHHOro BOJOIL:

K =[p(1-¢) +peeltga/[(p-po)(1-€)tgol;

K03(hGULIMEHT TEKYYECTH CENEBON MaccChl

R = (ypr = V/(nr — Po) -

B npenrosioxXeHnu, YTO IIPUPALLEHUE Pacxoia TBEPAOro MaTepua-
J7ia, BOBJIEKAEMOTO B CEJIEBOII IIOTOK IO Mepe ero MPOABMXEHUS BAOJb
CeNeBOro Bpe3a, [POMOPUMOHATIBEHO TPEM IIOCIEAHUM BETMYMHAM, I10-
JIYYUM

dGldx = c;nKR, Q2 0Q,,.

OMnupuyeckuii KoapGUUUeHT ¢; = (3+5)1076 M- c?/kr.

DTO ypaBHEHUE HE MOXET OBbITh PEIIEHO OTHOCUTEIbHO N B SBHOI
dbopme, MO3TOMY IPUXOAUTCS NPUOETaTh K MPOLEAYpe MOCAEA0BATENb-
HOTO MpUOIUKEHUS.

TakuM 00pa3oM, BeIle ObUIM MOCTYJIUPOBAHBI BO3MOXHOCTH I10-
TOKa 000ralaThCd TBEPALIM MAaTEPHATIOM IO IIYTU CBOETO CJIeX0BAHUS.
OueBUIHO, YTO 3TU BO3MOXHOCTH CBSI3aHBI C MMONATIUBOCTHIO 3aTOI-
JIEHHO# BOZOHM PBIXJI000JOMOYHOM MOPOIBI Ha CABUT (OTOOpaXkeHO
BenuuuHO K) M C MOLIHOCTRIO, KOTOPOH pacmnoaraeT oToK B Kax-
Iloit Touke coero nytH (n). Koapdbuuuent K kak BeuynHa oOpaTHast
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Ko3(hdDULUEHTY YCTOMYHUBOCTU OIIpeleNisieTcs OTHOLUEHUEM ¢ (+) K
o (=) mpu B=1 u Moxer usMeHaTscsq ot 0 1o 1 (mpu K> 1 cnBur
IOPOAbI MIPOUCXOAUT U 6e3 IMOMOLUM IIOTOKA).

C yBenuyeHUeM IUIOTHOCTY, & CIEAOBATENbHO, CHUXKEHUEM «TEKY-
YeCTH» ITOTOKA €r0 pa3MbIBAIOLIAs CTIOCOGHOCTD MANAeT, YTO U JOCTU-
raercs BBefenueM kKoddpdunuenta R. OH usmensercs ot 0, Koraa ruior-
HOCTb AOCTUIAET Mpefesia TeKYYECTH, A0 1 pu y= py (BOAHBIMN [TOTOK).

Cynn06a BOgHOro IMOTOKA, MOMNABIUEro B cejlieBOil 04ar, B CHJILHE -
ureit Mepe 3aBucHT oT BaaxHocTH [ICM. Bo3MOXHBI TpH XapaKTepPHBIX
cnyvast: {; =0 (cyxoit [ICM), {; =, (IICM yBnaxHeH no npeaena
Teky4yectu) U {3 = ¢/(1 — €) (nopucrocts [ICM 3amonHeHa BOLOIA).
Cnyvait 1 oTBeyaeT ITOCTEIIEHHOMY 3aTyXaHWIO, 2 — CTaGUIBLHOCTH U
3 — TaBUHOOGPa3HOMY Pa3BUTHUIO IIpoOLECcCca, KOTOPOE MOXET OTPaHU-
YYTh TOJIBKO PE3KOE YMEHBIEHHE YKIOHa Uiy orcyrcrsue IICM.

HcKimoynTeIbHO O CBOEMY BO3MEHMCTBUIO HA aKTUBHOCThH TPaHC-
ITOPTHO-CABUIOBOTO CEJIEBOrO Mpoliecca COBMECTHOE BIUSHUE YKIOHA
U npeasapurenbHoro ypaaxHeHus: [ICM. MoaenuposaHue ceneBoro
MOTOKA Ha BBIXOJE U3 CEJIEBOIO 0Yara Wiu B 30HE TPaH3UTa MO3BOJISET
MIOJIYYUTD «IJIAAKUit» ruaporpad, COOTBETCTBYIOIIUI XapaKTepy FHIpo-
rpaga BOJHOIO [I0TOKA Ha BXOZE B CEJIeBOi oyar. B nelcTBUTEIbHOCTHY B
CeJIeBOM ovYare ¥ OCOOEHHO TPaH3UTHOM pYyCJie FOCIIOACTBYIOT Mexa-
HU3MBbI (00pb0a HENMHEMHOCTH C JUCIIEpCUeit), TPUBOASLIME K BO3-
HMKHOBEHMIO LIyra COJIUTOHOB — CEPUU KATSIUMXCS BOJH WM BAJIOB,
BBICTPOMBLIMXCS B YOBIBaIOLIeM Mopsiake. Teopusi COITUTOHOB, Pa3BU-
Tasg Ha Oa3se ypaBHeHus Kopresera — ne ®dpusa, n1o3BoJsieT MOIy4aTh
aHAJIUTUYECKUE pELUeHMS U npeoOpa3oBarh «IVIANKUi» THOporpad B
«COJUTOHHBIN». YTO KacaeTcs OLIEHKM MaKCUMAJIBHOTO pacxoja rnepe-
JIOBOTO Baja, TO 3TO JOCTUTAETCH IMPOCTHIM YMHOXEHUEM <«IJIaAKOro»
MakcHMyMa Ha ko3dULIMeHT, B IEPBOM MPUOIIDKEHUN pPaBHBIA 2,5.

I'psazeBble M IpsI3€KaMEHHBIE MOTOKY, MOCTYMAOLIHUE U3 CEJIEBBIX
0YaroB B IOJIMHBI C YIJIAMU HAKJIOHA O < 0, TOPMO3SITCSI U Pa3rpyxa-
IOTCS.

6.5.4. /IpnxeHne celieBbIX IOTOKOB BBICOKOH IUIOTHOCTH

CyliecTByIolye METOAbl pacyera CKOPOCTEN IBUXEHUS CEJIEBBIX
[MIOTOKOB OOBIYHO HE YYMTHIBAIOT CBOHCTBA U OCODEHHOCTHU CENEBOM
Macchl, a OHM MOTYT OBITh Ype3BhIYAITHO pa3HOOOPA3HBIMHU.

Huxe 1enecooOpa3Ho MCOab30BaTh CASAYIOLIUE [TOHSITHS:

e 00JIOMOYHBII MaTepHan (CMHOHUMEIL: ChIITy4Yee TBEpHOE Telo, rpa-
HyJMpOBaHHAsg Cpeda) — CMecChb IIBIO, BajJyHOB (KaMHeil), rajJbKu
(11e6Hs), rpaBust (APECBBI), MECKA B JIOOBIX COYETAHUSX;

e TUIACTUYHAS IUIA3MAa — CMECh BOJBI U MeJiKo3eMa (ITbLIb, IJIMHA,
KOJUIOMIBI, T. €. YaCTUIILI pazMepoM MeHee 0,1 MM) B Juara3oHe IUIOT-
HOCTHM MEXIY IpeaejiaMy TUTACTUYHOCTU M TEKYYECTH;
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e CTPYKTypHasi IUla3Ma — CMEChb BOAbI ¥ MEJIKO3eMa B AMaNa3oHe
IUTOTHOCTU MEXAY IpeieiaMy TeKYYeCTU M COXPAHEHUS CTPYKTYpHI,

¢ CYCIIEH3UsI — CMECh BOJABI U MEJIKO3eMa B IHMAINla30HE INIOTHOCTH
HUXE TIpefeia COXpaHeHuUs CTPYKTYPHI.

B xayecTse mapaMeTpoOB ceieBON MACCHI ITOJIE3HBIMHU SIBJISIIOTCS:

e 00beMHas J0JIS [UIa3Mbl MJIM CYCIIEH3UU B CEJIeBOH Macce;

 [JIOTHOCTH OGJIOMOYHOM Macchl Ha Mpeaesax MOABMXKHOCTH U Cy-
1LleCTBOBAHUS HEITOCPENCTBEHHBIX KOHTAKTOB MEXIY 00JIOMKaMU;

e TUIOTHOCTH IUIa3MBbI Ha MpeaeaxX MUIACTUYHOCTH, TEKYYECTH, CO-
XpaHEeHHsI CTPYKTYPHI;

o KO2(hQHUIIMEHT COMPOTUBICHUSI OTHOCUTEILHOMY II€PEMELLEHHIO
3JIEMEHTOB 00JIOMOYHOIO Marepuana («BS3KOCTH» TPAHYIUPOBAHHOW
Cpenbl) Ha IpejesiaX TIOIBMKHOCTU U CYLLECTBOBAHMS HENOCPEACTBEH -
HBIX KOHTAaKTOB MEXAY 00JIOMKaAMHU;

* K03(DGUIIMEHTHI BA3KOCTH BOJBI M IIa3MBbl Ha MIpeie/iax IUacTHy -
HOCTH, TEKYUECTU U COXPAHEHUS CTPYKTYPHI;

o TMpeAeNibHOE HaMNpsDKEHWE CABMTA Ha Ipefeniax IUIACTHYHOCTH,
TEKY4YeCTU U COXPaHECHUS CTPYKTYDHI,

¢ K03 DULIHEHTH! COIIPOTUBIEHUS NEPEMEIIMBAHUIO 00JIOMOYHOM
MAaccChl Ha 1Ipe/eiax MOABUXKHOCTY U CYLIECTBOBAHUS HENTOCPEACTREH -
HBIX KOHTAKTOB MEXIY 00JIOMKaMU, IJIa3Mbl Ha MPeAeNax IUIACTUYHO-
CTH, TEKYYECTH U COXpPAHEHMS] CTPYKTYPBI.

IIpuMeM MOAXOASIIUII BUA PEOJOTHYECKOr0 YpaBHeHHUs (COOTHO-
UIEHUS MEXIY HaNpsiKeHUEM Y CKOPOCThIO AedopMaliu), cpean Ko-
a3 duiMeHToB KOTOpOro MUIypyUpyIoT CJeNyIOlINe XapaKTepPUCTUKU
CeJIEBOM MacChI: IVIOTHOCTB ¥, IMHAMUYECKHUI YTOJI BHYTPEHHErO Tpe-
HUA @*, KOOSDGUUIUEHTH AUHAMUYECKON BA3KOCTHU L ¥ COIPOTHBIIE-
HUSA TepeMeIlnBaHuIo [3:

gY.y(sino—cosatg @) = pdd/dy + y.(BH)*(dd/dy)?,  (6.6)

Irle g — yCKOpeHHe CBOOOAHOIO MaJeHUsl; 0. — YroJi HAKJIOHA pyCha;
¥y — paccTosgHue oT AHa; H — riy0uHa MoToKa;, & — CKOPOCTh TEYEHMS.
ITpu namuHapHOM pexuMe TeYEHUS OCHOBHYIO POJib UIPAET Iep-
BBI{ WIEH MPaBOd YacTH ypaBHEHHUs (6.6), Ipu TypOYJAEHTHOM — BTO-
poil. B peanbHOI rps3eKaMeHHON Macce B 3aBUCHMOCTHM OT YKJIOHA,
IIYOMHBI X CKOPOCTH TeYSHMS BO3MOXHBI 00a peXnuMa, Io3TOMY eCTh
CMBICJI OTKA3aThCs OT alipMOPHOTO BHIOOpA YaCTHON MOJIENH.
Perenue ypaBHeHus (6.6) OTHOCUTENBHO rpafieHTa CKOPOCTH JAET

dd/dy = (I H)[(M/H)? + Ny}/> — M/ H2. (6.7)

Il CHAXKEHUS TPOMO3IKOCTH 3aIIUCEl 31eCh U HIXKE UCII0/Ih30Ba-
HBI 0003HAYEHUS:

M =u/(2yB%); N =g(sino—cosotge’)/B2
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U3 npocrtoro muddepennuansHoro ypaHeHust (6.7) MonydeHsl
CJIEAYIOLIME BBIPAXEHUS MAJISI CKOPOCTE TeYeHUs IPSI3EBOro UM Ipsi-
3¢KaMEHHOI0 MOTOKA — Ha MIYOMHE ¥ U MaKCHMAIBLHOM (ITOBEPXHO-
CTHOI):

Ny) = Q/3NH)[(Ny + M*[H*) — (M3 H?)] - My/ H?;
Ommax = [2/3NHI(NH + M2/ H)" - M3/H*|- M/H.

ConpoTuBjieHUE ABMXKCHUIO TPSI3€KAMEHHOrO IMOTOKA OKa3bIBAET
BHYTpeHHee TpeHue. [lom 3TUM cienyeT MOHUMMATh IPOTUBOICICTBUE
cpelsl, BOZHUKAIOLIEE IIPK OTHOCUTENIEHOM MepeMeLlieHUM OTRETbHBIX
3JIEMEHTOB CeJIeBOi MacChl. JJOMUHUMPYIOLIYIO POJb 31€Ch UIPAIOT Je-
dopMaliuy, CBSI3aHHBIE C OTHOCUTEIBHEIM IIPOCKaIb3bIBAHNEM M CO-
yaapeHUeM KaMHeil pa3Horo pasMepa. B HBUXyluemcs TOTOKE, 0CO-
OEHHO B TOJIOBE €ro, KaMHMU Y IJbIOBI 4acTO 00pasyioT 3aMKHYTHIE
IPYIIIBI, CKONb3sIlUe B AAHHBI MOMEHT BPEMEHU OTHOCUTEIBHO APYT
JpYyra, 4YTOOHI 4yTh 1103Xe 00pa30BaTh HOBbIE TPYIIIEL. [IpOMCXOANT KaK
OBl HENpPEPBIBHAS IIepEyNaKoBKa KaMHell U 001oMKoOB. B peonoruye-
CKOM YpaBHEHMH, TaK Xe KaK U B BBHIPAXEHUSIX JJII CKOPOCTEi Teye-
HHUSI, TPU ITOKA3aTe/Isi OTOOPAXAIOT pa3IMYHBIE CTOPOHBI IIPOSBICHHUS
BHYTPEHHETO TPEHUS B CeJieBOU Macce — KO3(DGUUMEHTH TUHAMMU--
4eCKOH BSI3KOCTH |l, CONPOTUBICHHUSI IIEPEMEIIMBAHUIO B U YrojI BHYT-
PEHHEro TpeHHUs O.

Kosgphuyuenm eazxocmu orobpaxaer TpeHHE NP CKOJNBXEHUH OT-
JeJIbHBIX CJIOCB U 3JIEMEHTOB CEJIeBOI MAcChI APYT IO Apyry. YeM KpyIi-
Hee BKIIIOYEHHS, TEM CHJIbHEE OHU B3aUMOMAEHCTBYIOT U MPOHUKAIOT B
coceHME CIOU U TeM OoJiblile 3Heprun paccennaloT. [JoHSATUE BSI3KO-
CTH MBI IIPUBBIKJIM OTHOCUTB K XUAKOCTAM. OCTaBUM €€ OIpeacacHUE
0e3 u3MeHeHUil, HO OyJeM HMMEeThb B BUAY B3aUMOJIEICTBUE yXE€ He
MOJIEKYJI, a TpaHyl U 00AOMKOB. EAMHCTBEHHBIM YCIOBUEM MIPUEMIIE-
MOCTU TaKOro IIOIXONd, KPOME HEKOTOPOIl YCIOBHOCTH, BBICTYIIAET
HeobXOOUMOCTh PACCMATPUBATh AOCTATOYHO OOJBLIYIO MacCy 0010MOY-
HOTO MaTepuaia, TaK KaK MOHATUE «BSI3KOCTb» CTATUCTUYHO I10 CBOEH
MpUPOIE.

Kosgpgpuyuenm conpomusaenus nepemeuwusanuio IpeiCTaBisieT coboi
CpeqHee OTHOCUTENIBHOE PACCTOSIHUE, HA KOTOPOE MTEPEMEIIAIOTCS JJie-
MEHTBI CeJIEBOIl MAcChl B HAIIPABJIEHHM, IIEPIEHANKYJISIPHOM IPOHOJIb-
HOM OCH CeJIeBOr0 MOTOKA, NPEeXIe YeM BOBIEYLCS B 00llee MpOI0Ib-
Hoe JBMXeHHue. 1T BOMHOIO ITOTOKA — 3TO OTHOCUTENBHBIA «IIyTh
CMEIIEHUsI», T.€. CPENHEE PACCTOSIHME IOMEpPEK NMOTOoKa (B JOJISIX OT
€ro rayOuHBI), HA KOTOPOE YCIEBAIOT ITEPEMECTUTHCS 3JIEMEHTAPHBIE
BUXpH [0 TOrO, KaK UCYE3HYTD.

IpencraBnseTcss OYEBUAHOM 3aKOHOMEPHOCTD YOBIBAHUS POJIU BSI3-
KOCTH C YBeJIMYCHHEM IIIyOMHEBI roToKa. Eciu B MeTpoBOM clioe cee-
BOIf MAcCChI BSI3KOCTb ITOJTHOCTHIO JUKTYET CBOM YCI0BMS, To B 100-MeT-
POBOIf TOJIIE €€ BIUSHUE YK€ MHOTOKPAaTHO MEHBIIIE.
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[MepeuncaeHHbIe TAPAMETPBI CEJIEBOX MACChI JOMXKHBI OBITH OMpe-
JIeJIEHbI, 0000IIEHbI U CUCTEMATU3UPOBAHEBI B 3aBUCUMOCTH OT TPaHy-
JIOMETPUYECKUX U NETPOrpaUUECKMX CBOXCTB OOJIOMKOB, HATMYHUS U
TUIA NIMHUCTBIX MUHEPATIOB U CTENECHU Pa3XMXKEHUS PhIXJI000JIOMOY-
HOI TOpHOM MOpPOJAbI BOLOH, T.€. OT IJIOTHOCTU M CBOWCTB CEJIEBOU
MaccChl.

6.5.5. Jlaxapsi

Ocoboe MecTo cpelM cejleil 3aHMMAIOT [MOTOKHM BYIKaHUYECKOTO
HPOUCXOXIEHUSI, TOJYYUBIIUE laxe CIEHHAIbHOe HAUMEeHOBaHHE
«1axapbl». PazMepsl ¥ MOL[HOCTD JIaXapoOB MOTYT OBITh IPaHIUO3HBIMH,
B JIBUXKEHUU MOTYT Y4acTBOBaTh HECATKU U COTHU MUJJIMOHOB KyOu-
YeCKUX METPOB IPA3eBOil U rps3eKaMeHHOU Macchl. CeneBble TOTOKU
Ha CKJIOHaX BYJKAHMYECKUX KOHYCOB (DOPMHPYIOTCS IIPU U3MUSHUH
KpaTepHbIX 03ep, IIPU CTPEMUTEILHOM TassHUU CHETa U JIbJa BO BpeMs
U3BEPXCHUI, IPY TIEPEX0Ae MUPOKIACTUYECKUX IIOTOKOB, COCTOSIINX
13 O4eHb NOABYIKHON CMECH 0OJIOMOYHOTO MaTepraNa U pacKaICHHBIX
ra3os, B Jlaxaphbl, KOTrJa CYIIECTBYIOT YCJIOBUSI OOBOIHEHUS (KaTacTpo-
(uyeckoe CHEroTasiHue, peKH), MPU BHIMAACHUU MHTEHCHUBHBIX JIUB-
Hei, 0COBEHHO cpa3sy rocie U3BepXeHus. B ByJIKaHMYeCKUX paifioHax
OIlacHee He CaMM M3BEpPXEHHs, a BbI3BAHHBIE UMH JIaXaphl.

Bynkan Keayn Ha octpoBe fIBa 3a 100 net mopomuir 27 naxapos.
Oco6o ussecTHo usBepxenue 1919 r., korma 38 muH M?> Boasl GBUIO
BBIUIECHYTO Ha CKJIOHB! ByJKaHa. ['opsuMe jaxaphbl IOKPHUIH IPsI3eKa-
MeHHoI Maccoit 131 km? Tepputopuu. O6bEM OTIOXEHU A OLIEHUBaeT-
¢ pasnuyHbiMu tudpaMu BIUtoth A0 100 MaH M.

B 1956 r. mpu B3peIBe ByJKaHa be3siMsiHHbIM Ha KaMyaTke karacT-
poduyecku OBICTPO CTasUT CHEXHBIN ITOKPOB M 00pa30BaJICS TUTAHT-
CKUIi naxap, mpowreainnii no pekaM Cyxas u bosbiuas Xanuua (nyTb
B 90 xM) 1o pexu Kamyatku. O61uit 0GbeM OTIOXEHUIT COCTABUI HE
MeHee 500 maH M3,

Manaitckuit apxunenar, @uaurnnunsl, dnonus, Kamyarka, Kac-
KaaHbie Topbl B CeBepHOUt AMepuKe (HampuMep, Jaxapsl BylkaHa CeHT-
Xenenc B 1980 r.), Anabt FOxXHOIT AMepuKu (HarpuMep, Jiaxaphl BYJI-
xaHa Pyuc B 1985 r., yHu4TOXMUBLIVE TOponoK ApMepo), Mcranaud,
Hogag 3enaHouss — BOT TEPPUTOPHUU, ITOABEPXEHHBIE BO3IEUCTBUIO
J1aXapoB.

6.5.6. Cean uzer!

Cenp uner! Ecau 3ByyaT 3TH CJIOBa, TO peaklds Ha HMX Bcerja
ObIBaeT OMHO3HAYHOU — OercTBo. M peko KTo HaxomuT B cebe pusm-
YECKUE U AYILLIECBHBIE CUJIbI IIOAPOOHO PACCMOTPETD CaMo siBJieHHEe. Mbl
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3HaeM Mo cebe, KakK, laxe HaXoAsACh B OTHOCUTEbHOM 6€30MacHOCTH,
TPYAHO HE MONacTh MO TMIIHOTUYECKOE BO3ACHCTBUE CTUXUMU.

Bot xaxk onuceiBaeT GaHIKUP (SIBaHCKOEe HAVMMEHOBaHMUE CeJlsl) B
OHOM M3 CBOMX paccka3os Jayapa Jdaysc Jlekkep, Mpo3BaBiinit cebs
MynbTaTyIM U NOCBITUBIIUI CBOE TBOpuecTBO MHAOHE3UU:

«Bce cmonkio. Bee nmpucnyiuanocs. Bee 3asonuio...

Banmxup!

Kak onucats MHe MOry4uit maBonok B ropax! C yeM CpaBHUTb 3TOTO
BOISIHOTO MUCITOJIMHA, KOTOPBI YHOCHUT BCE, YTO €My MPOTUBOCTOMT,
crubaeT AepeBbsi, KAK COJIOMMHKY, CBOJIUT C JULIA 3eMJIM Lebie jecal
O, 3TO eCTeCTBEHHO, YTO BCE HAPOIbl COXPAHUIM BOCIIOMUHAHUA O
MOI'YYMX IIOTOKaX MJIaIEHYECKOU NOPHI CBOei ucTopuu!

ChnpllUMMEBIN BHavyajle MIYXOM IIOPOX MPU3LIBAET K GIUTEIbHOCTH,
U KTO €My BHHUMAeT MO3THYECKUM CJIYXOM Cepala, OTYETIIMBO pac-
MO3HAET B HEM IPU3bIB K MOJIUTBE. DTOT MPU3BIB BCE HAPOABI MJIAJICH-
4yecKO! CTaAuy pa3sBUTUS NEPEBOAWIIM CJIOBAMU: CIIyIIaTe, KaK TOBO-
put bor!..

banmxkup! 3emns ApOXUT, BO3AYX CTYLUAETCS TaK, YTO TPYAHO IbI-
11aTh, B yllIax TyOuT, CJIOBHO BCE 3BYKU COCOMHWINCH B €IUHBIH Iy,
KOTOPBIN MOXHO ObUIO Ob1 YOTOOUTH TUTAHTCKOMY «P», ecyiu Ovl onu-
caTh 3TOT 3BYK OBUIO MBICITHMO.

Bona He nogHUMaeTcs, OHa YIUIOTHSETCs, HakaruBaeTcs. Ee Bu-
IAT mepel cobor, HAMpOTUB celsi, CJIOBHO 3TO CT€HA, JBUXYIIAACS
M0 paBHUHE...

Honoit Bce, YTO ABASETCS IPEMSITCTBHEM, BCE, YTO OOpallaeTcs B
6ercTBo! IIpoTHB 3TOi CUJIBI HET APYroil CHJIBI, C 3TON CKOPOCTBIO He
MOCITOPUT HUYbsl cKopocTs! Jlonoit moxeit ¥ XXUBOTHBIX..., JOJIOH pa-
CTeHUsl, NepeBbs, Calbl, jieca..., BCe [IOJION, BCE CPEe3aHO, CMBITO,
CKOLUEHO, CIJIaXKeHO!

Ho 3ta gpoctps Heponroseuna. OHa CAMIIKOM OTPOMHA UIS 3TOTO.
B ocraBuieMcsi OT HaBOIHEHUS W CKOpO OyayT HaioeHbl 00JIOMKHU
paspyLICHHUST U TPYIBl BCEX, YTO ObLIM YMEPLIBICHBI».

IIpuBeaeM KpaTKyIO CBOAKY HEKOTOPHIX CJIOBECHBIX 3apUCOBOK OYe-
BUILICB TAKOTO PEIKOro SBIEHMS, KaK ABMXEHUE IPsS3EKaMEHHOrO
[TOTOKa.

1. Pyysu Tesrop u Ansirene (6acceiiH p. Anaapya, CEBEPHBII CKJIOH
Kuprusckoro xpe6ta), 22 utons 1953 r. [ToTOK BO3HUK B pe3ynbTare
IpopBIBa MOPEHHOTo 03epa. O6beM 80 ThIC. M3, pacXon Py MPOphIBE
50 M3/c. O6beM noroka okoo 300 Teic. M3, OOBEM MEPEHOCUMBIX BaJy-
HOB 1o 25 M3. Omucanue A. H. Kpoukuna:

«...CeieBOi ITOTOK, IIEPEABUTasACh BOJHOOOPA3HO U OTOEJIbHBIMU
BaJlaMU, MPeACTaB/IsI CIUIONIHYIO CEPYIO MAacCy KOHCUCTEHLIMU XOPO-
1I0 pa3MELIaHHOTO CTPOUTEJILHOIO PacTBOPA, COCTOSIUETO W3 BOIBI,
BaIyHOB, OyJjbIr, rajeyHuka, rnecka M Meiakodema... CeyieBbl€ Baibl
BBICOTOM [0 3—4 M HA NPSIMOJMHEHHBIX y4acTKax U 10 6—8 M Ha
u3rnbax pycia ¢ MakKCUMaTbHBIM pacxonoM 400 m3/c xapakrepu3oBa-
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NUCh Ype3BbIYaiiHON OYPHOCTbIO (TypOYIU3UPOBAHHOCTHIO) U BOJHO-
06pa3oBaHUEM, UMEIOILIMM BLICOTY IPsI3€KAMEHHBIX BOJIH 0 2—2,5 M.
TasleyHHUK U OTHE/IbHBIC OYNBITU BIOPACHIBAIUCH TIOTOKOM € IIYMOM U
IPOXOTOM HAa PacCTOSIHME 5 M M GoJsiee OT pyciia peKu; Haj MOTOKOM
KJ1yOUJICa TYMaH M3 BOIBI, TPSI3U M TBEPABIX YacTull. KpyrHbie BalyHbI
fepeMeUIIUCh OTHOCUTEIBHO APYT APYra B BEPTUKAIBHOM U TOpH-
30HTALHOM HAMPAaBJIEHUSX, [IPUYEM IMOCIOMHOrO JABUXCHHUS HE Ha-
O11012710Ch».

2. Xut-Kanvon 6au3 PaiitByna (cesepHslil ckiioH rop CaH-I'abpu-
e1b, 68 xM K ceBepo-BocToKy oT Jloc-Anmxkeneca, KamudopHus),
11—12 masg 1941 r. [ToToku BO3HUKIM B pe3yjbTaTe MHTCHCUBHOIO
CHEToTassHUsI U OOBOJHEHHS IIPOAYKTOB Pa3pylieHUs, KPUMCTALIAYE-
ckux cnanieB. O6beM cepun 1oTokoB 920 Thic. M3, [luameTp HaubGosee
KPYITHBIX KAMHEHN 0K0JI0 1,8 M, IJIOTHOCTB ceneBoit Macchl 2 400 kr/m3.
Onucanue P.I1. [Japna u JI. X. Hoy6ica:

«...Ban cozmaBan iyM, mogoOHBIN rpoxory OeToHa B OETOHOME-
wanke. CTaIKUBAIOUIMECS BaTYHB! COTpSCAIM 3€MJTIO, OBUTH CIIBILIHBI
BCIUIECKH XHUIKOU rpsi3u... PpoHT nepeaHeil XuAKON BOJMHBL IUIABHO
CKOJIB3WJI ¥ OBUT OJIOTUM IMOI00HO (DpOHTY OBICTPO TEKYILEH BOILI U
HaIlOMHMHaJ BOJIHBI TpUO0s1, HACTyIaollKe Ha Mopckoii 6eper. OnHa-
KO HakKaThIBaHME BOJIHBI C nepernbom rpebHs, Kak 3To HabiroaaeTcs
IU1s1 BOJIHBI IPUO0s, B JAHHOM Cily4ae ObUIO BHIPAaXEHO ITIOX0, TEM He
MeHee, rpeOeHb BOJIHBI CTPEMIUICS HAKPBITh U ONEpequTh ee OTCTaBa-~
nue. HeyeTko BRIpaXeHHBI HaKaT BOABI C epernboM rpebHs, Bepo-
SITHO, YACTUYHO 00S13aH CITIXUBAHUIO PYCa MIPeaIIeCTBYIOIUMU 0~
TokaMM. BanyHs! kax 6p1 00IMLOBEIBAIM (DPOHT 60Jee BIA3KUX BOJIH U
3eCh KAaTUIUCh, KPYTWIHCH U CKONB3WIM, HO, KaK IPaBUIO, HE Ore-
pexanu ocHOBaHUe BOIHBL. X NBUXXeHME OCYLIECTRIISLIOCH Onaroaaps
BO3IeUCTBUIO GOJlee MENKHUX OOJIOMKOB, OBHMXYUIMXCS MO3aA4 BaJIVH-
HOW 1amObl, U OHU CKOJIB3WJIY IO IpsI3U, TeKylUei MeXay HUMU. BbI-
COTa TEepeaHEero Kpas BOJH M3MEHSJIACh OT HECKOJBKMX IIOMMOB 110
4,5 dyros (1,4 m)... [To Mepe Toro Kak MaTepuayl CTaHOBWICS Gojiee
BA3KHMM, OCOOEHHO B MO3JHEN CTaIUKU aKTUBHOCTH, CKOPOCTH YMEHb-
LIAJINCh, ¥ BAIYHHBIA (QPOHT CTAHOBWJICS IIIOTHEE, Kpyde U BBIUIE...
bpeisru rpstau noaneranu Ha BoicoTy 20 dyToB (6 M), 1 HabIIOIATENH
Ha Gepery Obu1H ero 3a0prI3raHel... BpeMeHaMy MaTepual CTaHOBIICS
HAaCTOJILKO BSI3KMM, YTO OpOLICHHBIE B HETO0 KaMHM HE MOIHUMAJIA
OpBI3T ¥ MEIJICHHO TOHYJIN».

3. BepxoBbs yuienbs Mboitdnayep (3amaaHblii CKIOH xpebra TeH-
mun, 100 kM k 3amapo-toro-3anany ot Heusepa, Konaopano), 18 asry-
cra 1961 r. IIoToKM BO3HUKAIM HA CKJIOHAX LIUPKA KPYTU3HOM 35—41°
B PE3YJIbTAaTE CHJILHOTO JIMBHS M OCTAHOBWIMCH HA YKIOHE 7,5—12°.
Onucanue P.P.Kappu, HabGnionasuiero sipjaeHHe co CKJIOHA LUpKa €
paccTostHUs okoso 900 M:

«...JTocnpluancst CUIBHBIN TPOXOT, NEPEKPHIBIINI pacKaThl rpoMa.
I'pynra oO6Ba/IbHBIX JIABUH MOSBUIACK B YEThIPEX PA3NTHYHBIX TOUKAX HA
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CKJIOHE B BEpXHeil yacTu 1upKa... Jlaxe HecCMOTpA Ha TO, YTO OCBINU
ObUIX TIPOTIMTAHEI 48-4YaCOBLIM MHTEHCHUBHBIM J0XAEM, OobuiMe o06-
JlaKka KAMEHHOM WIM BOOSHOM IBUIU COMPOBOXAAIYA 3TO MOABIEHUE. ..
OTOe/IbHBIE TTOTOKY IPEACTAB/ISIM CO00M cepUutio S3bIKOOOPAa3HbIX Ba-
JIOB, IBMXKEHUE KOTOPBIX IJIsI CAMOTO KPYITHOTO 00BbeKTa MpoaoIKa-
JIOCH OKOJIO ONHOTO Yaca. DTOoT ITOTOK cocTosn u3 10 Gonee uiu MeHee
PA3JIMYHBIX BOJH, KaXJas U3 KOTOPBHIX IBUrajlach ¢ MaKCUMaJlbHOMN
MTOBEPXHOCTHOM CKOPOCThIO 15— 16 M/c BOGIM3U LieHTpa MOTOKa Ha
BbIcoTe 3750 M. CKopocTh BOJIH ITOTOKA Majana 10 1 M/MUH U MeHee,
KOTAAa OH BBIXOAMJI HAa HHO AOMUHEL.. Co3mayioch BlieUaTIEHUE, YTO
BOJIHBI IIOTOKA SIBJISIOTCS PE3YJIBTATOM CITYCKOBOro 3¢ dexTa yrapHoi
BOJIHBI, NMPOXOASAINEN [TO KOHYCY OCBIIH, JIEXAILEi 1MoJ YIJIOM ecTe-
CTBEHHOTO OTKOCA, M 4YTO B BEPXHEH YaCTU IpsI3eKaMEHHOIO IMOTOKA
NEUCTBUTENBHAS CKOPOCTD CITIABISIEMBIX BAJIYHOB MOXET OBbITh 3HAYHU-
TEJILHO HYXe, yeM HabmogaeMast CKopocTh ppoHTa noToKa... OTaesib-
HBIE YIJIOBaThle BAIYHBI C MAKCUMAJIbHBIM JuameTpoM 0,8 M M BECOM
oonee 340 Kr mosBISUIMCH Ha IMMOBEPXHOCTH MMoToKa. Haubonee xpym-
HEBIE BaJlyHBI OBUIM OTMEYECHBI OKOJIO BePIUMHBI HAPYXXHOTO Kpasi MOJ-
BIXHOTO (hpOHTA KaXIOil BOJHBL... [IpokaTeiBaHUEe BHU3 1o GPOHT
BOJIHBI, KaK 3TO UMEJIO MeCTO B ciiyyae, onucanHoM Illaprnom u Ho-
yOJICOM [UIST PafTBYACKMX IOTOKOB, He HabJIIONAIOCh, CKOPEE OCHIIb
CABUTAJIACh [Iepe] BOIHON B MOPEHOMONOOHYIO Ipsiay, KOTopast 3aTeM
BKJIIOYAJIaCh B COCTaB ()pPOHTAJILHOI'O Bajiar.

4. Kayrc-Kpuk (6acceitd p. Huckyasinu, maccus PeitHup, Tuxoo-
KeaHckuit ceBepo-3anan CIIA, Bamunrron), 2 okrgops 1947 r. Ilo-
TOK BO3HUK B pe3yJbTaTe BBIIaJEHUS JIMBHSA Ha JETHUK U MOCIeayI0~
IIEr0 TPOPHIBA JOXIEBRIX U TalIbIX BoA. OObeM MOTOKa 38 MIH M3,
CpeaHas IUIOTHOCTDH ceneBoit Maccel 2000 kr/mM® (BumuMmo, Ge3 ydera
rael0 u kaMHei). Onucanue P.K. I'peiitepa, HabmogaBniero NoTox B
8,8 KM HIKe OKOHEYHOCTU JieAHMKa Kayrc:

«OrpoMHOe BeepoobpasHoe MOpe 06JIOMKOB FOPHOI IIOpOIE! U Ope-
BEH YCTPEMIIOCH Yepes uiocce K peke Huckysmu. Cuna IBrKyuueincs
Macchl ObLIa CTONb YKacaloleid, YTO rpoMagHble BAJIYHbI CTPEMUTEb-
HO IIPOHOCHAMCH €10 KaK IIaBYYHit MaTepUalL... B 6OIBLUIMHCTBE CiIyya-
€B 5TH BAJIYHBl HE KaTWJIKCh, a POCTO JBUTAIUCH, NOJAEPXKUBAEMbIE
Ha MOBEPXHOCTH 3TOH I'yIY LIeMEHTHO-ITOAOOHOI0 MaTepuana, TeKy-
nieit yepes yuactok. [epeBns, ogHo GoJbLIE APYrOro, AuamMeTpamu,
fipeBpIIAIOUIMME TpU (yTa (0KOI0 MeTpa), OBLIU CIIOMaHEI, KaK Mmaj-
KU, UK OBUIM BBIPBAHBI C KOpHEM. Bce 3TO COMPOBOXAANOCH IPOXO-
TOM W JpOXaHWEM 3€MJIM, YTO HABOAWIO YXac... Marepuan, nepeme-
LIaeMbI TTOTOKOM, KOHEYHO, He ObLI BOJOM, 10 KOHCHUCTEHLUU OH
OBLI MOXOX Ha XOopowui GeroH... JocTuras riayOGMHBI B HECKOJIBKO
¢byroB, OH (IIOTOK) MEUICHHO TEK, BEIHOCA € COOO0il OrpOMHBIE Bany-
HbI, IMaMETP KOTOPBIX Iopoit gocturan 13 ¢yroB (o0koyio 4 M)».

5. ®akoH (6acceiiH p. M6eit, mputoka JliopaHc, 4 kM BeIe bapce-
noHHet, xpeber ITapmaiion B Korckux Anpnax, ®panius), 13 asry-

185



cta 1876 r. CeneBoil MOTOK BO3HUK B pE3y/NbTaTe BbINAAeHUS JTUBHS.
O6beM notoka 234 teic. M3, moTHOCTH 2 190 Kr/M3. Onucanue Ilnom-
Oeprepa, HaOMIOAABIIErO MTOTOK B MECTE BBIXOJA IOC/IEAHEro Ha KO-
HYC BBIHOCA, NOJYYWIO LIHMPOKYIO M3BECTHOCTb CPEAOU CEJIEBUKOB U
LUTHPOBAJIOCH HEOJHOKPATHO; BIEPBhIE PUBEACHO B PYKOBOJICTBE O
obnecenuo rop I1. [leMoH1e, ITepeBefIeHHOM HA PYCCKUI 361K B Tud-
Jquce B 1891 r.:

«...51 yBUIeNn OTPOMHYIO YEPHYIO MAcCy, KOTOpasl JBUralach CJIOB-
HO CTeHa, MoYTH 0e3 LIyMa CITyCKasCh IO pyciy. DTo ObLI CeJib, BBI-
WeAUKUI U3 TOP, KOTOPBIA MHE yAanoch HaOIIOAATh BO BCEX €0 CUIIE.
DTOT cenb, ObICTPO MPOABUraBIIMUCA Ha OONBINMX YKJIOHaX, CKOpO
MOSBWICS HENAJIEKO OT MeHs, IepeMeliasch 10 MECTHOCTH C YKIO-
HoM He 6onee 0,12 (7°). Ero cKopoCTb TYT e CHM3WIACh M CKOPO He
npesbiana 1,5 M/c. 3to Gba CMECh 3eMJIM U KaMEHHBIX 00JIOMKOB
BCEBO3MOXHBIX pa3MepoB, Xunkas, Kak 0eToH. Ilepen coboit moTox
JBUTAJ LIeIbld aBaHrap GOJIbLIMX [JIbI0, HHOIIA 5— 6-KyOOMETpOBO-
ro o0beMa, HaroONOBUHY ITOTPYKEHHBIX B OYEHb [YCTYIO Ipa3s... [lpu
MaJICHIIIEM TIPEISITCTBUMY TIEPEOBbie MIBIOBL... OCTaHaBMMBaMCh. Ho mo-
TOK HaNUpal C3alH, U YPOBEHBb CENS TOrJAa BHICOKO IMOTHUMAJICH (HO
7 M Haj IHOM pycna)... Bca Macca BHOBb MPUXOAMIA B IBUXEHUE NO
CIeAyronIei OCTAHOBKU... Kak TONbKO mepefaoBoit oTpsaa OONbINUX IIHI0
TIpolIeJI, OCTaJIbHAs YACTh [OTOKA ABUralach B pycie HOBOJIBHO YIIO-
pSLIOYEHHO. D10 OBLIAa Macca YepHOTO LIBETa, €1Ba XUIKAs. ..

MOXHO OBLIO CKa3aTh, YTO 3TO ObLIA peka rpsa3u. ToNIbKO BpeMeHa-
MH KDYIIHBIC IJIBIOBI 3asIBJISUIM O CBOEM IPUCYTCTBUY B cejie, TIOTHU-
MasiCh Ha CEKYHAY, KaK OalllHU, Cpeau rpsI3eBOro IMOTOKa, YTOOHI celi-
4ac e CHOBA B HEM HCYE3HYTh, KaK TOJBKO OyAeT MpOiIeHO MpemnsT-
CTBUE, 3acTaBUBUICE MX IMOMHATHCS BBEpPX... IlomepeuHblit poduis
TIOTOKA CTAHOBWICS BBINYKJIBIM, KOTJa YPOBEHb IIOAHUMAJICS, U CJIET-
Ka BOTHYTBIM, KOIr[a OH mazaaj... He CabIHO OBUIO [TOYTU HUKAKOTO
1IymMa, MCKIIIOYas Pa3faBaBLIMUCA BpeMs OT BPEMEHHU CKPEXET KaM-
Heil o pycno wiu o apyrvie kamMmuu. Ho motok nenancst Bce Oonee u
bonee XKMAKUM W IBUTAJICA C BO3pacTalolleil ckopocthio. CKopo Bona
[I0SIBUNACh B M300WIMM: OHA SIPOCTHBIM PYYhEM TEeKJIa MOBEPX CeJisd,
JnBuraBiierocst 6onee MemteHHo. Tyt Hayancs wiyM... Celtb... Mor pas-
BEPHYTLCSA Ha OOIIIUPHOM KOHYCe BbIHOcAa. OH pacmiblICd BUIMPb... U
JBIDKEHUE €T0 CHIBHO 3aMeIUiIoch. Hauboree KpyiHbIe 161061, OBIB-
1IMe CKPBITBIMU B OTOKE, KaCANUCh HA U MAO-IIOMaJIy OCTAaHABIXBA-
JIUCh, TOIMA KaK HEKOTOPHIE MIOMEHbIe MPOAO/UKATU ABUTAThCs, Bpa-
IIAsICh, U BPEMS OT BPEMEHU IOKA3bIBAIUCh U3 IPSA3HU; YacTO OBLIO BUI-
HO, KaK OHY HEKOTOpO€E BpeMs IUIaBAIM, KaK KyCKU JAepeBa 0 BOJE...».

6. Canbep (paitoH cenexus Ko3be, B 3—4 xM BBepx 1o p. UGeit oT
®akoHa), 8 aBrycra 1876 r. IToTOK BO3HMK IIpU BBIIaAeHUU JIUBHS.

Onucanusa 3edupena Hoasa, XKana berio u ®upmena Oxuddpe,
MMEBLUMX OTHOLUEHUE K CTPOUTENLCTBY MTPOTUBOCEEBBIX 3aIPYI, TaK-
xe npusenesst y I1. JeMoHize:
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«...Paznancs rmyxoif Liym, MoxoXuil Ha rpOXOT, CO3JaBaeMblil ap-
TUJUIEPUICKON KOJIOHHOM, MPOXOASILIEH PhICHIO [10 MOCTOBOH... 3aTeM
CTaJI0 BO3MOXHBIM pa3iidyaTh, KPOME IrpoxoTa, €Lie OTACNbHbIE yaa-
pBl OT CTOJIKHOBEHMS HAJETaBIUMX OJHA Ha Opyryio mieid. Heckonpko
CEKYH/l CYCTS 51 YBUJEJ CeNb Y)XXaCHOTO BUAa, KOTOPBIN MOSBUIICS B
50 M BoIwe 3anpyast Ne 7. OH 6bUT BBICOTOM B 7—8 M U COCTOSIN U3
00JIOMKOB Da3sHBIX pa3MepoB, MOCTOSIHHO CTAJKUBAIOLIMXCH MEXIY
co0oii... S 3amMeTus, KaK 1 Bce paboyue, 4To HGapak ABUHYIICS paHbliie
NpuOBLITHS CeNisl, eMy OCTaBajloCh A0 HEro elie 3—4 M, HAacCKOJIbKO
PACCTOSTHUE ITO3BOIWIO 3TO PAaCCMOTPETD... Pabouue, MeXay IpOYUM,
0o0BABIIM MHE, 6e3 BCAKOTO BOIPOCA C MOEH CTOPOHBI, YTO OHU BH-
NENH, KAaK JOBOJBHO TSXKEJhIE CAHH..., CWIBHO HArpyXeHHbIEe KaMHSI-
MU, IEPEBEPHYJIMCH e1lie TOTA, KOIIa T0JIOBA CeJisl HAXOAMIACh OT HUX
B HECKOJIBKMX METpaXx...

SI mpexpacHo BuIEN, YTO 3Ta XMXKMHA ObUIa CHECEHA B MOMEHT,
KOrJa rojioBa KOJIOHHBI CEAsl HaXOAWIAch OT Hee €LUe B HeCKOJBKHX
MeTpax... Sl yBumesn, 4ro nmpuOIMXKAIOTCS KPYIHbIE DILIOBI KaMHeil,
MOJHSBLIUXCS ITOYTU OTBECHOM CTEHOU 5-METPOBOM BBICOTHI. ..

51 Bunesn NOBOJIBHO MHOTO KaMHeil pa3MepoOM IIOMEHbILE KyJaKa,
BBIOPOILCHHEIX B BO3AyX Ha 15 M ... Briepenu 310 Obl1a Kyya KpYITHBIX
71610, CIIYCKAaBLUMXCS, Bpallasich, IPYr OKOJIO OPyra. BTo ABUXEHUE
MPOU3BOAMIIO CTPALUHBIM I'POXOT, K KOTOPOMY MHOTZIA IIPUCOEIUHSI-
¢S TpeCK, Kak OBl OT JiepeBa, BRIPBAHHOIO Oypeil ¢ KOpHEM. DTa Kyda
71610, MTPOMEXYTKH MEXIY KOTOPBIMY ObUIM 3aII0/IHEHEI IPSI3bl0, UMeTa
B iuHY 3—4 M. T'onosa ceng o6pa3oBajia HaKJIOHHYIO ILUIOCKOCTD B 2 —
2,5 M BBICOTOIt».

7. Kypo (bacceitH p. Tepexk, ceBepHbiit ckiioH [1aBHoro Kaskascko-
ro xpe0OTa, paitoH ceneHust Kasberu), 8 aprycra 1955 r. CeneBoii norox
BO3HUK IIPY BBINIAJICHUM TPEXTAKTHOTO JUBHS. MakcuManbHBIi pac-
xom 52 mM3/c, 06beM 562 Thic. M3, tutoTHOCTB 2 100 Kr/M3.

Onucanue B. E. Morauncon:

«...CeNp NOSIBUJICA... M3-3a IIOBOPOTA PYyCja B BUAE Baja BBICOTOM
nopsaka 1 —1,5 m. OH nipeacTapisi coboi TYCTYIO IPsI3b, BKIIIOYAIO-
LIYI0 KAMHH OMaMEeTPOM A0 1 M, pexe BCTpeYaJUCh BAJIYHBI AMAMET-
poM 2 M u 6Gosee. IBIKE€HMe 1UIO BOJIHAMU; CIAIbl YEPEAOBAIUCH C
HOBBIMH I'psIi3eKaMEHHEBIMH Bajlamu. BpeMeHaMu, KOIa ABuranacs 00jb-
1rast Macca KpYyIHBIX KaMHeU, MOBepXHOCTh II0TOKAa CTAHOBUJIACH BBI-
nykinoit. bonee xpynmHBI# MaTepuan MOCTENEHHO OTXKMMaICs K Gepe-
raM M OTKJIabIBAJICS, 328TEM BHOBb ITOJXBATHIBAICS OYEPEAHBIM BAJIOM.
I1pu 53TOM IMOBEPXHOCTH [TOTOKA HAMIOMUHAIA PEKY, HATIOJHEHHYIO KaK
ObI 1Iyroii yepHoro 1BeTa... Ha moBopoTax U B CY>XeHUSX IIOTOK II0CTO-
STHHO CO3/1aBaJl 3aTOPBl, KOTOphie OBICTPO IPOPLIBAINUCH; CKOPOCTD €I0
npy 3TOM Bo3spacrtaja o 3—35 m/c. [IpopBasuiniics Baja 3poaupoBai
Oepera, a cexeBag Macca BBIIIECKMBAJIACh HA CTEHKU pycia, U U3 Hee
BBIJIETAJIN OT/E/IbHbIE KAMHH. [{BIDKeHUE TOTOKA COMPOBOXAAIO0CH CHUIIb-
HBIM IIIyMOM>».
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Mexay npouum, peuyka Kypo, uMerwliass u Apyroe Ha3BaHUE —
Bewenass Banka, 3HaMmeHuTa teM, 4ro 0 Heil ynomuuan A.C.Ilyw-
KuH B cBoeM «Ilyrewiectsuu B Ap3pym». [Tomuure?

«beurenas banka Takke sBHiach MHE BO BCeM CBOEM BEIMYMU: OB-
par, HallOJIHMBUIMUCS MOXAEBLIMKA BOJAMM, INPEBOCXOAUN B CBOEH
cBupeniocty caMbil Tepek, TyT xe Tpo3HO pepeBuiuii. bepera 6binu
pacTep3aHbl; OTPOMHBIE KAMHHM CABUHYTH OBITU C MECTa M 3arPOMOX-
JaTu MPoTOK. MHOXECTBO OCETUHIIEB pa3pabaThiBAIM ZOpory. S nepe-
TipaBwics OIArOMOIYYHO».

8. Huropu (6acceiin p. OMaTvkaBa, BOCTOYHBIN CKJIOH XpeOTa Xua,
15 xM K ceBepy ot ropsl Spurarake, octpoB XoHcIo, Amnonus), 10 mrons
1964 r. I'pa3eKaMeHHBIIf TOTOK BO3HUK IPY SICHOI NOroje Npy UHTEH-
CHBHOM CHETOTasiHUM — 7 ¥ 8 1I0Jig BRIAJIM AOXAU. MakcuMmanb-
HBIt pacxon okono 430 m3/c. Onucanue Takypo SIMan3zaku, KOTOPHBIit
Habonan ABjieHue B pailoHe ycros p. Huropu:

«IIpaMo Ha rma3zax rpszekaMeHHBIH MMOTOK TONOOHO YEPHOH 3Mee
3aXBaThIBaJI OTJIOTHE peyHble Gepera, BHIKOPYEBBIBAS BBICOKHE JEpe-
BbsI, MHOTHE U3 KOTOPBIX VBIEKAIKUCH ITOTOKOM... B aBaHrapae rpssexa-
MEHHOTO IMTOTOKA, HOANPLIrKBAs 1 3aJleTas BIepel, ABUTAIUChH CTBOJIBI
1 O0JIOMKH ITONABIIUX B [TOTOK AE€PEBBEB. B rojioBe roToka ABUTancCh
HECKOJIBKO JIECATKOB INIBIO IT0 HECKOJNIBKO METPOB B AMAMETPE U, KPO-
Me TOro, 60BIIOE KOJMYECTBO BAIYHOB OMeHs1Ie... Huoxe Bogonana
KaIuT¥ IPA3U KPYXHUJIUCH B BO3IyXe NOTOOHO IBUTH».

9. I0xnas yacts nonussl Can-Xoakux (KamagopHus), 1905 r. Bre-
yaTiaeHud ynpasmsomero paduo Can-Omurauo JIx. K. JIyrnaca B 3anu-
cu I'. P. [IxxoHcoHa u3 Jloc-Anjpxeneca MUTUPYIOTC 1O cTaThe 3. Bisk-
yaunaepa:

«Korna oH (IOTOK) BBILIEN M3 Y3KOU 1Ieaud GOKOBOIO KaHBOHA,
€ro COMpOBOXAaAN0 00JaKO HbLIM, 00pa30BaBileecss BCACACTBUC pa3-
PYLIE€HHUsI OFPOMHOM MacChI CyXOii ITOYBHBI O BBICTYIIBI IIPH €€ CTPEeMHU-
T€JIbHOM IIPOJBMXEHUM BHU3 110 KAHBbOHY. CKBO3b ITBIIE MOXHO OBIIIO
3aMETUTh MEJIbKaHME OTPOMHBIX ABMIKYLIVXCS BaJIOB C ONMHOKHUM, HE-
IIPEPBIBHO BpallialonimMcs nepeBoM. IIpoiinst okoso mojayropa MIib
(2,4 xM) HIXe BBIXOHA MAJIOrO KaHHOHA, 3Ta BOJIHA ITOJHOCTBIO OCTa-~
HOBWJIACh, TOJIBKO 4epe3 HECKOJIbKO MUHYT 3a Hell IocienoBaia apy-
rasi, 6onee KpynHag u OBICTpad, YyeM nepsasi. OHa He TOJAHKUMANA TIbUIb,
TaK Xe KakK U IOCJIeI0BaBIIxe 3a HEil BOJTHBI, OMHAKO OTPOMHEIE IJIbI-
ObI, BeC OONBUIMHCTBA KOTOPBIX AOCTUTAJl HECKOJBKUX TOHH, IOJ-
[IPLITMBAIM HaJ MOBEPXHOCTHIO, KAK MPOOKH, MOAAePKUBAEMbIE CHU~
3y 3eMIISTHOR Maccoii. Dta BosHa nmpocaenosana Ha moamMunu (0,8 kM)
Janbllie BHU3 MO KAHBOHY, YeM IepBasi, U TaKXe OCTaHOBWIACH, 3a-
HAB BCIO IUMPUHY OCHOBHOrO KaHBOHA, HJOCTUTAaBIUYIO B 3TOM MeCTe
yetBepTy MUK (0,4 kM). Yepe3 HECKONBKO MUHYT IPOHECHACH elle
O/IHAa BOJIHA IPsA3M, 332 KOTOPOI IMOCHEAOBANM CIAeAyIolIre Yepe3 WH-
TepBaibl B HECKOABKO MUHYT. Kaxaas nmocaeayioias BoJHa Oblia XIKe
¥ UMesia OOJNBLIYIO CKOPOCTD 110 CPAaBHEHHUIO C NPEALIOYIICH. .. ».
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10. Jonuna Cyxoit Xanuubl (6acceitn p. Kamyatku, paiton Kio-
YEBCKOMU IPYIIIBI ByIKAHOB), JIeTO 1956 r. I'psi3eKaMeHHbIe MOTOKK BO3-
HUKJIX BO BpeMsl JIMBHEN ITOCNE U3BEPXEHUSI BYJIKaHA Be3bIMAHHBINA.
Onucanue I'.C.Topuikosa u I'. E. borogsnenckoii:

«Bona pexu Cyxoit Xanuiisl NEPENOIHANACH PHIXJIBIM MAaTEPUATIOM,
00pasys TYCTYI0, HO OYyeHh MOABWXXHYIO Ipsi3b, B KOTOPOMH, MOAOGHO
JEePEBBSIM, JIETKO IUILUIX KpyNHble KaMHU. OcOOEHHO YAMBUTENBHO ObLTO
BUJETh, KK B 3aBOJMX, IIOC/IE BOAOIANA0B, KAMHU MEAJICHHO IUIaBajiu
¥ KPYXWINCh B CTpydX IPOTUBOTeYEHUI. Macca TBepaoro MaTepuana
cocrasisia 90—95 %...».

11. Axxap (GacceitH Akcasi, CEBEPHBIN CKJIOH 3amIMiickoro Ana-
Tay), BeCHa 1 Hayaso jsera 1969 r. [loToku BEI3BaHbI TUBHAMU. Pacxon
no 10 mM3/c.

Onucanue B.W. IHongHckoii:

«[lepBBIit ceneBoil Bal — 3TO TycTas Ips3eBas Macca ¢ KaMHSIMU
OT YeTBEPTH 0 ONHOIO METPA B AMAMETPE, HACTOJIBKO KOMIIAKTHAS U
IUIOTHAS, 4TO JBUXETCS KaK OJHO LieJIOE, CIOBHO YTIOr, MEIEHHO,
HO HEOTBPATUMO. 3a rojioBoOi ABMXKEHUE XKUY JTJaMUHApHOe Ge3 CTpyit
U 3aBUXpEHMIi. B oTnebHEIE MOMEHTHI KaXeTCs, YTO KaMHU MeJIEHHO
IsIBYT. C yBeJIMYeHHEM CKOPOCTH 110 MEPE PA3KIKEHMSI IIOTOKA KaM-
HU JOTOHSIOT APYT APYra, COyIapsIOTCs, lTepeKaTblBaoTCA. JBrokeHue
CTAaHOBUTCS BCE Ooyiee TYpOYICHTHBIM».

12. Akymucyatt (Aitiuncyaii, 6acceiiH p. Apakc, I0ro-3alaIHblil CKIIOH
3aHresypckoro xpe6ta). 21 masg 1884 r. Onucanue M.II. Ilcapera —
osoxeHo 9 ampens 1885 r. Ha 3acemanuu KaBKascKoro otmeseHUs
Pycckoro TeXHMYeCKOro o0uiecTna:

«...B pexe cTana GBICTPO HAILIBIBATH CBEPXY XUIKAS IPsI3b U BCIe
32 Heill MOKa3aJIuCh CTPEMMTENbHBIC HAJABUTAIONIMECS MAacChl T'yCTOM
IPA3K, CMEIAHHON C KaMHAMU M YHECEHHBIMU CBEDPXY JEPEBBSIMU.
Macchl 3TH CIeNoBaTH OIHA 32 APYrOl C IepepbiBaMH B HECKOJIBKO
MUHYT ¥, BBICTYIIasI U3 OeperoB oBpara, paspyllaiy WK COBEPLIEHHO
YHHYTOXAIU BCTpeYaBIIMecss Ha CBOEM ITyTH MOCTPOUKHU U Cafbl; IIpU-
yeM ABUKEHUE CeJisl He IMPeACTaBIsIOCh HEIIPEPHIBHBIM TTIOTOKOM, HO
MPOKMCXOAMIIO, TO 3aAEPXKUBASICH B CBOEM T€YEHUH, TO BHOBb YCTpEM-
JISIACh TI0 peKe ¢ TPOMAJHOM CKOpOCThio. Bece 3T0 mpoxonxkainoch He
foJiee OJHOIO 4Yaca, ITOCie Yero yxKe rpsa3b CTajla [POTeEKaTh B HE3Ha-
YUTENIHHOM KOJIMYECTBE 110 AHY OBpara...

B HeKOTOPBIX MECTaX BCAEACTBUE CTPALUHOH OBICTPOTHI ABUXEHUS
ceJid ObUIM YHECEHBI JOBOIBHO OOJBIIME JOMA BMECTE C UMYIIECTBOM,
B HEKOTOPHIX X€ Cellb, MEMJICHHO JBUTAsICh, OCTAHOBUIICS Mepes He-
GOJBIIMMY KaMeHHBIMHM 3a00paMu, HE TOBPEIUB JaXe ITOC/IETHHUX...
Cenb MHOTIA TPOXOOUNA IO Y3KMM IEPEYIKaM, MOYTH IO MPSIMBIM
YIJIOM K OO1LUEMY HAIIPaBJIEHUIO ero TeUCHU, YBIeKasd IpU 3TOM KaM-
HU OONBUIMX Pa3MEPOB».

13. OpayGanuail (HemoOCpeICTBEHHBI BOCTOYHBIA cocell AKYIUC-
yas), 20 aBrycra 1931 r. Onucanue T.T. YukHaseposa:
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«...3aMeTUIM BBIXOASILUYIO M3-3a IOBOPOTa OBpara U CTPEMUTENBHO
HaJ{BUTAIOLLYIOCS BOJIHY Oyporo LiBeTa rpoMagHoii BeiCOThl. OTphIBasChH
OT BOJIHBI NIETEJIX KaMHM, omepexasi ee. Macchl I'pA3H ¢ KAMHSIMU U
YVHECeHHBIMHU JiEPEeBbMU CKOIJISUIMChL Ha MOBOPOTaxX OBpara U, 3amnoj-
HUB €T0, BEIXJIECTBIBAIM, Pa3pyllias HA CBOEM ITyTH ITOCTPOWKHM M Calbl...
Ha nosopoTrax pasHuLIa B YPOBHAX CJI€0OB IIPOXOXAEHUS CENsi JOCTH-
rana 5—6 m».

14. Tamszanuyait (fI0XHbIN CK10H BOocTOYHOM Yyactu [naBHoro Kas-
Ka3ckoro xpebrta, MaccuB bazapmro3u), Houb ¢ 30 Ha 31 aBrycra 1930 T.
Omucanue A.JI. BpunuHckoro:

«...CesieBoif IMOTOK, COCTOSABLUMM U3 IYCTOM IPsi3u C KAMHIMU 00Be-
MoM g0 1 M? (HacTosIIas Ipg3eKaMeHHas JiaBa), IPOHECCs IO NPSIMOi
JNUHUM U3 yiueaea [amM3anuyas depe3 cejleHUe, He Ceays IO pyciy
pexu, MMeouer u3rud BHIILIE CENEHUA, CMETast MO MYTU AEpEeBbI
auameTpoM 10 40 cm u Gonee. [lupuna nortoka xonedanace ot 60 10
100 M ... T'ycToTa Ipsi3u ¥ CTPEMUTENIBHOCTD IIOTOKA OBUIM TAKOBBI, YTO
OH, UMeS BBICOTY 110 6—7 M, He pacTeKa/ICsi B CTOPOHbI, HECMOTPS Ha
MMEIOLIKMECs] YKJIOHHBI, a CJIeI0BaJl 110 IPSIMOM JIMHUK, COCTABJISIOLIEH
MPONOJIKEHYE YILEebs... OTOUTAs] 0T OCHOBHOTO ITOTOKA B CTOPOHY I'PS3b
BCNEACTBHE CBOEH I'YCTOTHI JaXe Ha CKJIOHAX HE pacTeKajach, 3aCThl~
Baja Ha MecCTe...».

15. Iputok pexu Xucrap (Gacceiin p. XyHsa, Kapakopym), 8 uions
1892 r. Omucanue Y. M. Kousest:

«...JLJOCTUTHYB YCTbs IITyOOKOT0 y3KOro O0OKOBOTO CyXOro pycjia, Mbl
YCABIUAIU 1IYM, IMOZOOHBIA TPOMY, M YBUIENU OTPOMHYIO UYEPHYIO
BOJIHY, OBICTPO HECYILUYIOCS BHU3... Koria MBI oCTUrM pycia, OCHOB-
Has Macca Marepuaa Mpouia, ¥ JULIE [IPOA0JKaJI ORICTPO TeYb Yep-
HBIM TOTOK rycToii rps3u. OH MOCTENEeHHO CTAHOBUJICSH Ooyee XWI-
KHM, [TOKa BMECTO I'PA3M HE IOTEKJIA YEepHas BoJa... Mbl... eaBa ycrenu
BBICKOYUTD U3 Bpe3a, KOTa Apyrasi FpPOManHas Ipsi3eBasi JIaBuHa CTpe-
MUTEJILHO MIPOHECach BHU3. DTo ObUIO yXKacaiollee 3penuiie. Macca
IDA3U yBAEKaTa Tpyay OOJOMKOB IIOPOABI, IIEPEBOpayYMBas MX, Kak
TagbKy, KOTOpPHIE ITOMIIPYXKUBATU I'PA3EBOM IMOTOK U 3aMeISIU €ro
JIBIDKEHME, YBEJWYUBasi, ONHAKO, €r0 MOIMHOCTh. Kaxinlilt u3 60b-
HIMX OGIOMKOB TOpOAbI, GOPMUPOBABIUUX «[OJIOBY» 3TOM JIABUHBI,
BECWJI MHOTO TOHH, HamOOJBIMIUN AocTuran pasmepos 10-¢gyrosoro
Ky0a (3x3x3 m). Marepuan, KOTOPBIi caeoBan 3a HUMU, HAIOIHSIL
pycJ10 10 1HMPUHE! 0k0J10 40 1 riy6uHs! 15 dyros (12,2 u 4,6 M). Bee
3TO [ABMUTAJIOCh CO CKOPOCTHIO OKONO 7 Muib B wac (11,3 xMm/4, wiu
3,1 M/c).

Korma ¢poHT naBuHEBI Opolien M TIyOMHA OBIKYLIEHCS MacChl
CHM3MNACh, CMECh COCTOSIA HAIOJOBUHY M3 Ipsi3d, HAINOJOBUHY U3
00JIOMKOB IOpOonR ¥ ABUTajnack OpicTpee. BHOBE M BHOBBL Haubosee
KPYIIHbIE KAMHH Mperpaxiaaid J0pory, Ips3b HaKaIlUIMBalIach MO3aau
HUX, 1 BCKOPE CHOCIJIA ITperpany... TprDKABl PYCIIO [TOABEPraoch yXKac-
HOMY BO3IE€HCTBUIO 3TOTO SBIEHUS, M KaXIblil pa3 JlaBMHA HaXOIuIa
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HOBBIM BBIXOJ K OCHOBHOM PEKE U ITOJHOCTBHIO M3MEHSIA KOHYC BbI-
Hoca. TpeThst 1aBuMHa Obl1a HauOONBbLIEl, OHA YAAYHO HaBajuia Mac-
CHUBHYIO JaMOy KaMHEH IOMepeK Pycia MOYTH Y CaMbIX HAIUX HO».

16. Bacceitn Cpennero Tasirapa (CeBepHbIil CKJIOH 3aunuitckoro Asa-
Tay), 15 urong 1974 r. Onucanue B. U. llyiapuna u Y. H. Mapxkosa:

«Haubonee kpynHble BanyHbl, 10 3 M B AUaMeTpe, OBUTANUCH B
mepenHeit yacTy Bana. IIpoaBuKeHUE CEJIeBOroO Bajla COMMPOBOXIAIOCH
HapacTaHUEM liiyMa, IIEPEXOISIIETO B IPOXOT, B KOTOPOM IIpeodiana-
JIM HU3KHE 3BYKH. IIpM NpPOXOXJEHUU celisd ITO0 o4Yary, TAie YKJIOHBI
JOOCTUTaJM 22°, U3 ITOTOKA BbUIETAM KAMHU, IpsA3eBas IbUIb, UCKPHI
OT YIapOB KPYITHBEIX BaJIyHOB. 3€MJISI B HEMOCPEJCTBEHHON OIM30CTH
OT pycJIa B3IpariBajar.

17. Kenkoncait (1oxHbIi cKI10H KypaMuHckoro xpebra, 3anamaHblit
Taup-Ilaus), 18 aBrycra 1966 r. Onucanue U. H. CrenaHosa:

«[Tocne yeThlpex 4acoOB CHJIBHOIO FPO30BOr0 JIMBHS OKOJO 19 4
20 MUH B paiioHe HaONIONECHUS MpPOILIA MTepBasi BOMHA CeJs BBICOTOM
2—3 M €O CKOPOCTHIO OKONO 7 M/C...

BonHa cens Obuta Kak OBl MPUIIONHSTA HAJ JIOXeM pycia 1 Ha 90 %
COCTOSIa U3 IIEOHMCTOTO Marepraia ¢ pasMepamMi 4acTUL{ He 6osee
10—20 cM. BricoTa BONHBI MEHSIACh B 3aBUCUMOCTH OT IIMPHUHEI PyCia
U MecTaMu jocturaia 8§ M. OueBMIHO, TEJIO IIOTOKA 061anano 6ob-
HIO# TUIOTHOCTBIO, TaK KaK BbIOpachiBaeMasi MMOTOKOM Ha TpOIIY ce-
JieBast Macca OpIcTpo 3acThiBasia. O OOMBILHOM [IOTHOCTH CBUAETENb-
CTBYeT TOT (aKT, 4TO KaMHU BecoM 1—3 Kr, OpollueHHbIe B MTOTOK,
IUIBUIA HA MOBEPXHOCTU HEKOTOPOE BpeMS M JIMILB IIOCJIE 3TOTO II0-
TPyXaIUCh B celeByo maccy. B 19 4y 25 MuH ypoBeHs IOTOKA yrian,
CKOpPOCTh YMEHbLIXNACH 10 4—5 M/c. HecMOTps Ha 2TO, Aaxe Ha pac-
CTOSTHMH 5 M OT Gepera YyBCTBOBAJIOCH COTPSACEHME MMOYBEIL. B cepenute
IIOTOKA HaGMI0NanuCh BCIJIECKH Ha BeICOTY n0 1 M. Ha moBepxHocTn
MOTOKA OBUTH 3aMEYEHbl AepeBbs, KYCTBI, KYCKM IepHA U KPYITHEIC
KamHu. IlepBas BoJHa OBLIa YepHOro LBETAa, MOCICAYIOLUUE MMEIU
KOPWYHEBBI OTTEHOK.

B 19 y 52 MMH TpolLIa BTOpast BOJAHA C HECKOJILKO MEHBIIIEH, YeM
nepBas, CKOpocTsio 6—6,5 M/c, 3aTeM ¢ mpoMexyTkamu 5,5; 6; 12 u
5 MHMH OpOUUTH €Ie 5 BOJH, NMPU 3TOM PACXol MOTOKA YBETUYWICS
npumepHo xo 200—220 m3/c. Bce cemb BOJH celist — 3TO IpsA3eKaMeH-
HEIE ITIOTOKH, TIPOLIEIIINE 10 PA3IMYHEIM CasiM NipaBobepexss p.Kex-
KOJICaii».

KapTuHbI IBIKEHHS Ipsi3eKaMEHHBIX Celiei, HApMCOBAHHBIE pa3-
HBEIMHM CBUAETEISIMHA, OYEHDb ITOXOXH APYr Ha apyra. OfHaKo Tak Kak
pa3Mepsl, IJIOTHOCTD U YCIIOBUSI IBUXEHHUSI IIOTOKOB ObUTY PAa3/IUYHBI,
He YIMBUTEIbHBI U PA3UTENbHBIE TIPOTUBOPEYHS B M3IOXECHUAX OUe-
BuaueB. OnucaHus ABUXKEHUS IPA3EKAMEHHBIX TOTOKOB MOXHO CHUCTE-
MaTHU3UpOBaTh HAOOPOM cienyomuX ¢haKToB:

e IBIDKEHHUE celleid — IocnenoBaTenibHOe aBmxeuue saioB (1, 2, 3,
7,9, 12, 15, 17);

191



e CEIb — peKa IpsA3M, MEAJIEHHO TeKyllasg U BBHIHOCSLIAS BATYHBI,
KpyXalliasg ux B «rpsseBoporax» (4, 10);

« [IaBaHue Kamueit (4, 5, 10, 11, 17);

e XaOTHYeCcKoe AByxkeHue KamHei (1, 15);

« BhIOpachiBaHue Kamueil u3 noroka (1, 6, 7, 13);

e GDBI3rY [PA3M U IpsA3eBas MbUIb HAX moTokoM (1, 2, §, 16);

e B FOJIOBE MTOTOKA ABIDKETCH HArpOMOXIEHUE 0COD0 KPYIHBIX [TIBI0,
NOATAJIKMBaeMoOe 0oJiee pas3XIKeHHBIM MaTtepuanoM (2, 5, 6, 8, 11,
15, 16);

o BAJIYHBI ABUXYTCS MEIUIEHHeE, YEM OCHOBHOE TeJIO IT0ToKa (3, 16);

o JBIDKEHHE TIOTOKA COIPOBOXIACTCS OYEHb CHJIBHBIM ULIYMOM U
rpoxoroM (2, 3, 4, 6, 7, 15, 16);

o IBMKEHHUE IMOTOKA I1OYTH OecllyMHO (5);

o GosbllIas pa3HUIIa B YPOBHIX Ha mosopotax (13);

e CTPEMJICHUE K MPAMOIMHEAHOCTU JBUXEHUS (14);

¢ CTPEMJIEHHE COXPAHUTH OIpeNeNeHHbIe LIMPUHY U TTyOUHY Aaxe
TIpY ABIKEHUM IO IUTockocTy (14);

» Ha KOHycCe BBhIHOCA cejieBas Macca pacruibiBaercs (5).

Onucadug cyxoit (9) unu kameHHOU (3), a He rpA3EBON MBUTKA HaL
ITOTOKOM, BUIUMO, OTHOCSITCS K IIPEIAIOIOXEHUSIM, TaK Kak HabJIo-
JaTeIy HaXOQWIMCh Ha GOMBLIOM PACCTOSTHUM OT MecTa coObiTiil. Bos-
IEWCTBUE Xe IpA3eKaMEHHOro MOTOKA Ha IPENdaTCTBUE OO0 TOro, Kak
OHU CONIPUKOCHYIUCH (6), BOBMOXHO TOJBKO WJLIIO3US, CBA3aHHAA C
HAKJIOHOM IUIOCKOCTH (DPOHTA MOTOKA M MOJOXEHHEM HaOMonaTes.

BoMbUIMHCTBO CBUOETENEH, KaK SIBCTBYET M3 OMMMCAaHMI, BUAEIH
IIOTOK HAa KOHycCaX BBIHOCA WJIM Ha JHE IWIHMPOKUX ponud. Ham mpu-
LJIOCh HEOAHOKPATHO HAOJIOAATh 3@ HCKYCCTBEHHO BhI3BAHHBIMU (HO
€CTECTBEHHO C(HOPMUPOBAHHBIMU B IPHPOIHOM CEJIEBOM OYare) Kpyr-
HBIMU Ipsi3eKaME@HHBIMU IMOTOKaMU B OacceliHe p. Yemonrau. uama-
30H MaKCHMAJIBHBIX PacXomoOB B aKcrnepuMmeHrax 1972, 1973, 1975 n
1976 rr. coctansin 45—450 M3/c.

HckmouuTenbHYI0 OYPHOCTh PSA3EKAMEHHOr0 MOTOKA, OCO0EHHO
Ha KPYTHIX y4acTKax, U30DMIYIOIMX U3TMOAMU U CKaJIbHBIMHU BHICTY-
NIaMM, CO3aeT KPYITHOOOJIOMOYHBIM KapKac MOTOKA, KOTOPLIM, He-
MPEPHIBHO U CHJIBLHO AeOPMUPYSICH, TOYTH MIHOBEHHO BBIKHMMAET,
BHIOPBI3TUBAET XUAKYIO TPSI3b BMECTE C MEJKUMU KAMHSAMHU B BO3AYX
HaZ 10TOKOM. IToBepXHOCTE TOTOKA B TAKUX MECTaX MPEACTABIISIET CO-
00l TPEeXKOMIIOHEHTHBIN (MEIKO3eM, BOAA, BO3AYX), KaK Obl KUIIS-
LU CIIOU, B KOTOPOM BpeMs OT BPEMEHU HA MTHOBEHUE MMOSBISIOTCS
JIOCHSAIMECS CIIMHBI TPOMAIHBIX BTyHOB. Hax moTtokoM, ocobeHHO Ha
rpsidenagax, Kiyostcs obyiaka rpsi3eBOM IbUIM, Be3[e TOCIOICTBYIOT
TUTSLIYIIME TPsi3eBble MPOTYOepaHIEL.

WNHorna oTaeabHbIE [NIBIOBI WM LEJIbie UX CKOIUIEHUS, COU3MEDPH-
Mbi¢ C IMMPUHON U IJIyOMHON ITOTOKA, YBJIEKAIOTCS MM, CKONbB3AT U
BJIAYaTCs, 3aieBast 3a BEICTYIIBI PYCIOBOTO JOXA. B y3KHUX CKaILHBIX
KaHbOHAaxX IMbIOBI TOPOH 3aKJIMHUBAET, TOTZA IOTOK IIEPEIUBAETCS Yepe3
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HUX CTPEMMTENbHBIM IpsA3eKaMeHHBIM KackamoM. Huxe rpsizenanos,
[ CKaJIbHOE pYCJIO pacluMpsieTcs, CejeBasl Macca, NepeMellInBasicCh,
BpalliaeTcs Kak Obl B MOLIHOM I'PA3€BOPOTE, MPEXIE YEM YCTPEMUTHCS
jajee BHU3. B MecTax pacliMpeHHs pyclia M CHUXEHUS YKIIOHA Tede-
HHME, HA0OOpOT, MpuobpeTaeT Oosiee YNOPSAOYEHHBI BUA U CITOKOM-
HBIA Xapakrep. MMeHHO B 3TUX MECTaXx 0co00 OLIYIIAETCS BBICOKas
IUTOTHOCTB ITIOTOKA, €r0 BELIECTBEHHASI CYLIIHOCTD U HEYAEPXKUMAs! MOILIb.
3a4acTyio y OIHOro 6epera MOXHO BUIETh CKOJIB3SIILYIO POBHYIO JIEHTY
[IOTOKa, B TO BpeMs KakK Y APYroro rpsi3eKaMeHHast Xuxka HaXOIUTCs B
XaOTUYECKOM COCTOSTHUU.

IlepenHsss yacTh IPsI3eKaMEHHOIO ITOTOKA B 3aBUCUMOCTHM OT Xa-
paKkTepa pycjia U BEJIMYUHBI YKIOHA MOXET IpEACTAaBIATL CO00M TO
HACTOSILIYIO «TOJIOBY» (HArpOMOXIEHUE KPYIHBIX BAJIYHOB U IJBIO),
MEIJIEHHO, MHOIZNA JaXe C OCTAHOBKAMH JBUXKYIIYIOCA BIIEpEN ITOX
JaBJIeHUEM 0oJiee pa3KIKEHHON U 00OrallleHHOM MEJIKO3EMOM ceJie-
BOI MAaccChl, TO YepHOE YYIOBUIUIE, CTPEMUTEILHO HECyIIeecsd BIIEPE,
MHOTJA Jaxe KakK Obl MPBDKKAMU, C OMYXKIAIOIWIMMHU IUyHaJbLAMUA U
MpU3PAYHBIM (PPOHTOM, HENPEPLIBHO MEHSIONIMM OYepTaHHUs. AHe-
CTe3UPYIOIIMY 3amax, rps3eBas MbUIb, OPOXaHUE 3eMJIM, PEB U Iy,
[TOYTU HECHBILHBIE B OOIIEM I'POXOTE BCIUIECKH XMIKOM IPsI3U, HO-
Bbie U HOBBIE KaTSU[UECS IPSI3eKaMeHHBIE Baibl... MOLIb Celist, ero He-
MTOBTOPUMOE JIbIXaHUE K MpayHas KpacoTa HaBCerJa OCTABJISIIOT YeJio-
BE€Ka SMOIIMOHAIBHO IMOTPSICEHHBIM,

OcTtaHoOBMMCSI CIELIMATBHO HA MOBCEMECTHO OTMEYaeMOM CKJIOH-
HOCTH IPSA36KaMEHHBIX ITOTOKOB JABUTAThCS HE HEIPEepHIBHO, a MOcie-
JoBaTeTbHBIMU BoJTHaAMU. PacnipocTpanHeHHOe 00bsICHEHUE 3TOro (hak-
Ta CBS3aHO C NPUITMCHIBAHUEM CEJIEBEIM ITOTOKAM 3aTOPHOIO Xapakre-
pa asuxenus. Tak, C. M. @neittuman (Cenn. JI., 1978) nuiuer: «B pe-
3ynbTaTe 00pa30BaHKA 3aTOPOB U MOCIEAYIOIIMX KX IIPOPHIBOB CEIEBOIA
NOTOK JABIXETCH BajJlaMU MM BOMHaMu». [IpH MCKYCCTBEHHOM BOC-
MPOU3BEAEHUM IPA3EKaAMEHHBIX ITOTOKOB Ha YeMOJITAHCKOM I1OJIMTOHE
HU B OIHOM MECTE JaIeKO He MPSIMOJIMHEHHOro CKaJbHOro pycia 3a-
TOpHI He 00pa3oBBeBaIUCL. HecMOTpst Ha 3TO, y MOTOKOB OBUT YETKO
BBIPaXXEHHBIN BaJIOOOPa3HbIN XapakTep ABUXKEHUS.

M-&I OTHIOAb HE YTBEPXKAAEM, YTO 3aTOPBI HE MOIYT CYy4YaThCs BO-
obiie. Ho orpuiiaeM 3aTOPHBII XapaKTep ABUXEHUS KaK CBOHCTBEH-
HBI caMOil TUHAMUYECKOI CYLIHOCTHU IpsA3eKaMeHHOro noroka. Ilpu
MEIJICHHOM JBUXXEHUU, €CJIM MOLIHOCTh ITOTOKA HEJOCTATOYHA, [0JIO-
Ba ceJist 3a4acTyIO OCTaHABIMBAETCS WIM 3aMeUISET X0/ Ha JIIOOBIX y4a-
CTKax pycia A0 MOoaxXoaa «[OAKPervIieHU». B MecTax xe CyXXeHH iKYy
IOpPYTHUX IMPENITCTBUI TaKasd OCTaHOBKA, €ECTECTBEHHO, 00Jiee BEPOSITHA.
OnHako BajooOpa30BaHUE CKOpee IPUCYLIe He arOHU3UPYIOLIUM, a
Hao60pOT, KPYIIHEIM IMOTOKaM, HEyIEepXKUMO PBYIIUMCH BIIEpel U HE
CTPaJaloLUM OT AeULMTa MacChl.

ITogBaeHue BaOB MOTYT BBI3BaTh:

e TIEPEPHIBBI B ITOCTYIUIEHUH BOABI B CEJIEBOI Ovar B3aUMOIECTBUS;
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o [TOCJIE/IOBATE/IbHOE MTOCTYIIEHHWE BAJIOB U3 PA3HbIX OYAroB;

e 00pyllieHME MACC MOKPOM [MOPOJABI C OTKOCOB Bpe3a;

e TOPMO3siiliee BIUSHUE IPYIIIBLI 0CO00 KPYIHBIX [JIbIO U BAJIYHOB,
COMBMEPUMbIX C LUMPUHOM U [TTyOMHOM MOTOKA.

OcHoBHag Xe NMPUYMHA BO3ZHUKHOBEHUS IMOCNEN0BATENbHBIX Ba-
JIOB — 3TO, KaK yXX€ YKa3bIBaJIOCh, [IOPOXIACHUE LYyra KaTSIIUXCI APYr
3a IpYroM BOJIH, MTOTYYUBUIKNX B PU3MKE M MaTeMaTUKe Ha3BaHHUE CO-
nuToHOB. OCHOBHOHM AUArHOCTHYECKUN MPU3HAK — MPUOITUUTENBHO
OJAMHAKOBOE pacCTOSTHHAE MeXy BajJlaMU WM XK€ OXWHAKOBLIA MHTEP-
BaJI BpeMEHU MEXAY MX IOSIBJIEHUEM.

6.6. Onou3Hu, CHEeXHbIE JABUHbI, CHErOBOAHbIE NMOTOKH

Onouizan. TopHEIT OMON3eHs — MAaCCHB PHIXJIO00JIOMOYHOM MTOPO-
JbI, CWJIBHO HACHILUEHHBIM BOJOM, CMEIIAIOIIMICS BHU3 ITO CKJIOHY.
O6pasyeTcs, Korga capurampomascs cwia B(+) NpeBBICUT yIepXUBa-
o1yi0 B(-) Wi npu ceitcMuyeckux yaapax. Curyauus B oblIeM co-
BIIAJaeT C ONMMUCAHHO NPU PAa3BUTUM CABUTOBOIO CEJIEBOrO IPOLIECCA.
OTuyus 3aKTI09aI0TCS B IOBEACHUU CIBUHYBLIETOCS PhIXJIO0GIOMOY-
HOIO MacCHMBa, 3aBUCSIIEM OT CBOMCTB IOCIeaHero. TUIIMYHbIE OMOJI-
3HU KaK yYaCTKH CKJIOHA XOTS ObI YACTUYHO COXPAHSIOT CBOIO LEJIOC-
THOCTb, MHOTA BIUIOTH IO PaCTUTEIBHOTO MMOKPOBa. JIBUKeHUE MOXET
OBITh Pa3TUYHBIM O TUITY (IIPOCTOE CKONBbXEHUE, CKOJABXKEHHUE C OIl-
POKMIbIBAHUEM) U CKOPOCTH (OT MaNo# 10 oYeHb O0JbLiI0i). B HeKOH-
COJTMAMPOBAHHBIX IPYHTAX CMEILIEHUE 1aeT HavaJio IBUXXEHUIO TaK Ha-
3bIBAEMBIX OIIOJI3HEH-TIOTOKOB. TlocnenHue HUYeM He OTIIMYAIOTCH OT
CeJIEBbIX TOTOKOB BBICOKOI IUTOTHOCTH, Pa3Be TOJABKO AAJNBHOCTHIO
DPacIpOCTPAHEHUS.

Omon3Hu — 00BIYHO cdepa MHTEPECOB I€0JIOTOB, 3aHUMAIOLIUXCS
SK30TeHHBIMU MIPOLIECCAMH, OFHAKO aKTUBHAsI POJIb IIPUHAIIEXHUT 30ECHh
peXUMY YBIaXXHEHUST MacCUBOB TOpHOIt noponsl. [Toatomy rumposio-
TUS TOTEHLMANBHBIX OMOJI3HEBBIX MACCUBOB HApsIAy C TPATULIMOHHEI-
MU I€OJIOTUYECKUMU aCIIEKTaMM JOJDKHA UTPaTh BaXKHYIO pOJib, OCO-
OeHHO B IIPOTHOCTUYECKOM IUIaHE.

Cuexnpie gapunbl. CHeXHast JJaBUHA — OTOpPBaBIIAsACI Macca CHe-
ra, Koropasi, Hapacras, 6sicTpo (20—30 M/c) ABUXeTCS BHHU3 IIO
CKJIOHY. YCJOBUS 3apOXACHHS JIABUH MOXOOHHI JIIOOBIM SIBIIEHUAM,
CBSI3aHHBIM CO CIBUTOBBEIMM MPOLIECCAMH, HO UMEIOT MHOIO OCODEH-
HOCTeH, onpeaenseMbIX (PU3NYECKUMU CBOMCTBAMU U COCTOSHHUEM
CHera.

Mertamopdr3M CHEXHOIO IOKPOBAa M ero aedopManus noj jaei-
CTBUEM COOCTBEHHOM TSXECTU IPUBOIUT K U3MEHEHUIM IIPOYHOCTU
CHeEra, ero NPOCeIaHMIO U CIION3aHUI0. I'eoMeTprYecKrie 0COOEHHOCTH
¢opMupOBaHUS TeNa Oyaylleil TaBUHBI OOBIYHO CBI3aHBI C OCOOEHHO-
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CTIMU Me3opesibeda, HO 4acTo 3aBUCAT U OT MHOTUX ClydalfHOCTel,
WMHOTIA Ha IEPBBIN B3IJIAA MYCTAYHBIX.

CHeXHble JJaBUHB OOBIYHO 33a0BIBAIOT NMPUYUCIATH K THAPOJIOTH-
4eCKHUM SBJICHUSIM, HO IT0 OOJIBLLIOMY CYETY 3TO HEBEPHO.

Cuerosoanbie noToKd. HaxyioHHBIE y3KMe JTIOXOUHEBI, Ili€ CKaILIM-
BalOTCSL 0CO00 OOJBLUIME CHEXHBIC 3aIlachl, IIPY BHE3AITHOM U CHUIIb-
HOM ITOTEIUIEHMH 3aITOJHAIOTCS IYCTOM Kallleil U3 BOAB! U CHEra, yaep-
>KMBAEMOM LEJION CUCTEMOM CHEXHO-JIEASHBIX IVIOTHHOK U AaMboYeK.
B yclnoBMSIX aKTMBHOIO CHEroTasHUS, NEPENOIHEHMS «BOJO-CHEro-
XPaHWINIL», TEIUIOBOTO M MeXaHUYECKOro pas3pyUIeHHs IepeMbIYEK
[TPOMCXOIUT MIPOPHIB, U TOTA CHErOBOAHBIM IMOTOK, MMEIOIIMIT MHO-
M€ MPU3HAKM CEJIEBOTO, HECETCSA BHU3 HAa MHOTHE KHJIOMETPHI.

CHeroBoHbIE MIOTOKH, 3aHUMAs TPOMEXKYTOUHOE [TOJIOXKEHUE MEXIY
HAHOCOBOAHBIMM CENSIMU M MOKPBIMU CHEXHBIMM JIaBUHAMU, UMEIOT
CBOM OCOOEHHOCTH M COOCTBEHHBIE 3aKOHOMEPHOCTU (POPMUPOBAHUS,
a TakXke 30HbI pacrnpocrpaHeHus. Cay4yaroTcss OHU MOBCEMECTHO, IIe
pPa3BUT TPWIMYHBIA CE30HHEIM CHEXHBIA IIOKPOB, HO B OCHOBHOM
CBEICHMS O HUX IIPUXOHASIT U3 TOPHBIX paiiOHOB ApkTuku, CybapKTu-
KM M AHTapKTHUKH.

CyluecTByeT OIpeAesieHHbI auana3oH ykiaoHoB (10—25°), cro-
COOCTBYIOHIMX ONTUMAIBHOMY Pa3BUTHIO CHETOBOAHBIX TTOTOKOB. Kiac-
CHYeCKUe paiioHHI UX pacupocrpaneHus — Xubwunsl, [lonspusiit Ypan,
IMyropana, beippanra, Hlnuu6epreH, KaHanckuil ApKTUYECKUIA ap-
xunenar, I'peHnanmust, Ajsicka.

6.7. KaracTtpodpuyeckue 00,10MOUHbIE JIABHHBI

Xaurckas xartacTpoda

B 1949 r. B paiioHe cThika 3epaBIIaHCKOro M AJIaicKoro xpe6ros
Pa3paswioch MOIHOE XaUTCKOE 3eMJIeTPSCEHNE, BEI3BABLIEE TPaHaM-
O3HBIE CeJIEBbIC ITOTOKU.

IlepBhie ABa TONYKA CHIIONH 6 U 8 GAJIOB CIYYUIUCH YTPOM 8 HIOJIA,
a B9y 58 mun 10 urond nocnemosan rnaBHbelid 10-0a/utbHBIN ymap.
3emuleTpsiCeHUe paspyLIUIOo NocesioK XauT U Oiusjiexaiiue Kuuia-
k. OMIHOBPEMEHHO B PAa3IMYHBIX MecTax bacceiiHa p. Apxuy, mpaBoro
nputoka Cypxoba (Tak Ha3eIBaeTcs cpelHee TeyeHue Baxiua, KoTo-
phlii coBMecTHO ¢ TIssHIXXeM pmaeT Hayalao KpyHHeEleil BOAHOM ap-
Tepun CpenHeit A3uM — Amynapbe), Ha4ajlUCh MacCOBbIe 0OBaJIbI U
OITOJI3HU.

Bot kak onuceiBaer cBou BrieyarieHus K. B.CraHokosny, Haxo-
IUBILIMIICA B 3TO BpeMsS B BEPXOBbSX p. SJApXuy ¢ reobOTaHUYECKOH
3KCIEeNUIIUEN, tarepb KOTOPOU ObI PacIONOXKEH HA ILUIOCKOM BBICTY-
ne xpe6Ta HaJ KULDIAKOM JlalITHMyXaMeIKOH.
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«...To, 4TO MBI yBUAENU, ObUIO YAUBUTEJIHHO M CTPALLHO: BeCh
CKJIOH HaJ HAMU KUIIeJl, KUIIeJ KaMEHHBIMU oOBasaMu. ['poxoT Obi1
HEBO3MOXKHbII, KaKasi-TO CMECh TPECKa, Jisi3ra, Bu3ra, yxaHbs. le-
OeHb, KAMHM U LeJble CKaJbl, OMHMA BEIUYUHOU CO CTOA, ApPYrue C
IPY30BUK, BEPTACH U MOANPHITHBAsS, HECIUCh BHU3, Ha HAc. bojbiiast
YacTb 3TUX KAMHENAAO0B CIMBAIach 110 NOHDKEHUSIM B KAMEHHbIE PYYbU
n pexu. CTanKuBasich W MOpeIras Apyr yepe3 Apyra, OHU KaTUJIUCh
BHHU3».

I'naBHbIe COOBITHS Pa3BEPHY/IMCE B HYDKHEM T€UCHUHU p. Spxuy. 31ech
Ha ckiioHax ropsl Yokypak (2 578 M) npousoiuen ooBai. JIaBIHEI KO-
PEHHON MOPOMABI ABUTAIMCEL C TPEX CTOPOH, NPUYEM JIBE — HABCTpEUy
Ipyr apyry. Bo3HuKIIasg B pe3ynpTaTe UX CTOJKHOBEHHS I'POMalHas
BOJAOHACHILICHHAS JIABUHA CYTJIMHKOB U Pa3fpoOONCHHON CKanbHOM
nopoas! ooumM oobemomM 400 M M? puHysIack BHU3 110 Japuxay3y —
JiIeBOMY NIPUTOKY p. SIpxny. IIpomMyaBUIMCh 5 KM CO CKOPOCTBIO OKOJO
30 M/c, oHa B COIIPOBOXIEHUHM IBUIEBOTO 00JIAKA C YXKACAIOLIUM IPO-
XOTOM BLIPBANACh M3 YIIeAbs, B TEYEHUE HECKOJIbKHX CEKYHI 3aBaJTH-
ja XauT M, NeperopoauB TeYeHHUE p. SIpXvy, YHHYTOXHMIA KUILIAK
Xucapak, HaxoOuBIIMiCS B 1,5 KM oT peku. Ha aHe qoauHEel rpg3eKa-
MeHHas Macca MOKpbUIA IUoWans 7 KM2, Haj norpebeHHbIM XauToM
TOJIIIA OTJIOXEHUN Koe-rae nocturna 80 m.

Ilepen rps3ekaMeHHOM TABUHON 11112 BO3AYIIIHAS BOJIHA, BHIPHIBas
JIEPEBbSI C KOPHEM U OTOpAachIBasi UX Ha COTHU METPOB.

B nonuHe p. SicMaH, KoTopasi BianaeT B SIpxuy cIipaBa HeJaJIeKo OT
yCTh, B Pe3yJbTAaTeé MACCOBBIX OMOJI3HEH M 0OpylIeHUH MOKPOBHBIX
CYIJIMHKOB, 0COOEHHO C IIpaBoro Gopra JOJMHEI, 06pa30BaICsl [PaH-
JIMO3HBIH ceieBoit oToK. Hacrosiuas rpsiseBas pexa, MECTaMU LUIMPU-
HOI A0 2 KM, ITOTEKJIa IO IOJHMHE, 3aTONMUIa €€ HIXHIOI 4acTh,
MOryOUB HECKOJIBKO KUIIJIAKOB, YHUUYTOXHUB Cafbl, K, B KOHEUHOM
cueTe, OCTaBUIA OKOJIO 145 MIH M OTJIOXEHMIA.

Jpyroit rpsizeBoii moToK oObeMoM 30 MiaH M3 3apoawiICs Ha TIPaBOM
CKJIOHE JOJKHEI SIpxrya HarpoTUB celeHUs SIpXHuKaia, nepecek pexy
Y 3aBAJIMJI CEJIEHHE CJIOEM rpsi3u 5—7 M,

B paiione kunniaka JpxuyMHUOHA ITOTOK C MPABOro 60pTa JOIUHEI
TTONHSUICA Ha NMPOTHBOIOJIOXHBIN, UMEOLIUA YKIOH 5—6°, Ha pac-
croguue 600 M. Xautckas karactpoda yHecna 20 ThIC. XU3HEH.

CenieBbie NOTOKH HA JIEAHHKAX

27 mapta 1964 r. Bo BpeMsi 3HAMEHUTOTO AJIICKUHCKOTO 3eMJIETPSI-
cenusi (druueHtp Haxomwicsa B 120—130 kM K BOCTOKY OT ropona
AHKOpUIXA) BO MHOTHX MeCTax OOPYLIMIUCH JieJ ¥ TOpHasl Mmopoja.
DTH CKaJIbHO-OIOJI3HEBbIE JIAaBUHEBI TIPY ABMXXEHUU MIPeoOpPa30BaTUCh
B MOULIHBIE TPS3€KAMEHHBIE MOTOKH, TOKPHIBILUE OTNOXEHUIMU MHO-
Tue egHuKU. JIaBUHBI Ha MePBHIX COTHSIX METPOB Habupanu 00IbI1YI0
CKOPOCTh, U CeJieBbie MOTOKM HPOXOIWIM HECKOIBKO KUAOMETPOB 10
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MOBEPXHOCTU JICNHHUKOB, HECMOTPS Ha OYEHb MAIBIH YKJIOH, 4aCTO
MeHee 5°.

OauH U3 KpynHeiduX IMOTOKOB coluel ¢ xpedta Bakcens Ha mno-
BEPXHOCTb JienHuka Crennepa. Ero 3acroiBiiee Teo JIUHOM 6,5 KM U
HIUPUHOR 10 2 KM umeno o6beM okoo 10 miax M3, Mecto oTprisa
TIepPBOHAYAJILHOM JJaBUHBI pactionioXeHo Ha BeicoTe 3000 M. Ecnu na-
BHMHA rtepBbie 600 M mpoxoauaa Mo 43-rpaxycHOMY CKJIOHY, TO cele-
BOI HOTOK ToCHeHUe 3 KM ABUrancd opu yknone menee 2°. Ha cocen-
HeM JieHUKe MapTtuH-PuBep 0OTIOXUIOCH 24 MIIH M? ceJieBOM MacChl.

Co ckansuoro maccuBa Latren-ITuk (Yyrauckue ropel) TaBUH-
HBIE CEJIM COLUIM B TpeX pa3iMyHbIX HanpapieHusx. OOuH CIycTUIICs
Ha neaHux Camnp6or, a 18a — Ha nedHuk Illepman. O6beM KpyriHeii-
LIero MOTOKA Ha IOceqHeM OlieHUBaeTcs B 25 muiH M. Ha neaHuke
CHyKC OTIOXMWIOCH 8,4 MIH M3 IPsi3eKaMeHHOM| Macchl.

B cucteme OeperoBpix ansickuHckux xpeb6ros Uyray, Bakcens u
KeHaiickoro rosyoctposa 26 JIETHUKOB ObLTA OTMEYEHB! JJABUHHBIMU
ceNsIMH, a of1tiee yucio cesnelt mpesbicuio 50. Cenesbie IOTOKY, BHI-
3BaHHBIE 3eMJIeTpsiceHueM 27 MmapTra, He IpPelCTaBJsAIoTCS U3 psna
BOH BBRIXOAsLIMMHU. Takue gBJeHUA UMEI MECTO B 3TOM paiioHe U Ko
1964 r., ¥ nosxe.

B ropax Cesroro Mnen, B 10ro-BOCTOYHOM YaCTH, HA TEPPUTOPHUU U
B OKPECTHOCTSX HallMOHAIbHOTo napka I'neitiep-beit, npouiiu cene-
BBI€ IIOTOKM Ha cieayioumx jJegHukax: Kaitament (1945 r.), JIxoHa
Tonkuuca (1961 r.), Mspxepu (1961 r.), Hernenn (1952 r.), a B
Yyrauckux ropax — Ha jeguukax Cmut (1955 r.), Bpun Map (1960 1.),
Bacap (1958 r.), Boppu (1960 r.), Cepnentun (1963 r.), Cropnpus-
HbIit (1963 1.), IMurot (1945 r.). Ilnomans ceaeBbIX OTIIOXKEHUN OblIa
ot 0,5 10 4 xM2, a mIMHA MOTOKOB OT 1,5 1o 3,5 kM.

Tlocne mapta 1964 r. n1aBUHHBIE CENV NPOLLLIY 10 IIOBEPXHOCTH JIE] -
HUKOB DymuH (1965 r., wmaa 7,5 kM) B Uyrauckux ropax, Xopotiieit
noroan! (1965 r., 10,5 kM) B ropax Cesitoro Mibu, Bioccom (1965 .,
1,5 km) u Masun (1965 1., 3,0 xm) B paitode ropel Cearoro Wibu
(5488 m). EcrecTBEHHO, YTO 3eMJIETPSICEHUE MOIJIO IIOBBICUTH BEPOSIT-
HOCTb (DOPMHUPOBAHUSI IABUHHBIX CEJIEBBIX TIOTOKOB, TaK CKa3aTb, 3a-
JIOXKUTh MUHBI 3aMEIJIEHHOTO JEMCTBUA.

Yackapau

VYackapan (6768 m) aBnserca Beicodaiureil Bepiuunoit Kopaunse-
pbl — Biianka — ropsoit uenu B [Tepyanckoit 3anannoi Kopaunsepe,
Hecyllel HanboJiee 3HaYUTENIbHOE B 3TOM paliOHe oJieneHEeHHE.

B 18 4 13 muu 10 guBaps 1962 r. 4acThb JIeIHUKA CEBEPHOI BEPILUUHBI
VYackapaHa JIMHOM MOYTH 10 1 KM M TOIIUHON Gonee 30 M oOLuM
00beMOM 2—3 MIIH M? 6e3 KaKuX-TU00 CEeNCMUYECKUX BO3NEHUCTBUIA C
MIOYTU KUJIOMETPOBOM BBICOTHI OOPYIIMIACH HA HUXKHUNA NEJHUK, 3a-
XBaTUB IO ITyTH MHOXECTBO 00JIOMKOB rOpHO#t ropoasl. B pe3ynbrare
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YacTb HUXKHETO JIEAHUKA IIowanbio okono 0,2 km? 6b11a paspyliueHa
U NpUHSIA yyacTHe B AaNbHeilieM ABVKEHUM 3TOM CKaJbHO-Jens -
HO#1 naBuHBL. O6WUI 00beM nocneaHeir ucyucnsics B 10 maH M3,
Huxe neqHUKOBOro A3bIKA JIABMHA MYAJIAch Ha MPOTSKEHUU 3 KM 110
20-rpamycHOMY CKIIOHY co ckopocThio 30—50 m/c. OHa npeacTasnsiia
coboit Bant BeicoToit 60—90 M u mmuHoi no 1,5 kM. Tlo ee cropoHam
[yJ1 yparaHuslii Betep. B paitoHe KpyToro noBopoTa JIOIWHBI HAIEBO, Y
APEBHUX MODEH JIeXHHKA, Tle ceifuac Haxoasrcda o3epa JITaHraHyKo,
rpsi3eKaMeHHbBII TOTOK, MYaBLIMICSA CO CKOpOCThi0 25—30 M/c, nmen
norepeyHslit YKIoH 20° ¥ ocTaBUJ OTJIOXKEHMS Ha Teppace, Jiexalien
Ha 150 M BbIIE OHA OOAMHBL. PazMmep oaHON M3 Haubonee KpYMHBIX
71610, BBIHECEHHEBIX CIOJa ITOTOKOM, cocTtaBuwa 12x8x6 M. Ha rmo-
CIeayIoLIEM IOBOPOTE JOMUHBI BIIPABO YacTh CEIEBOM MaCCHI OTIOXKU-
Jiach Ha JieBOM Oepery Ha soicore 0xoj0 50 M. JIo 3TOro mMecra rnmoTrok
octaBuJ V-00pa3Hbiil Bpes.

Janee BoHA MOTOKA 06beMOM yxKe okoo 13 muiH M3 mporuia yepes
KOHYC BBIHOCA C IOCTENEHHO PacCIIMPSIONUMCS QPOHTOM U YMEHbB-
LIAIOLIUMMCS BBICOTOI M CKOPOCTHIO. B Hayane KoHyca nepeaHuit pan
BbIcOTOM 15— 18 M Muancs co ckopoctbio 10— 15 m/c. ITo xpasm ¢ponrTa
BEICOTA Bajia cocTasisina auinb 1,5—2 M. OgHaKo B LUEHTpe ITOTOKA
cuia ero BO3JEUCTBUs OBIIa JOCTATOYHOM, YTOOBI HECTU IbIOBI pa3-
MepoM 20x 15x 12 M; ITHHHEIE OCH MX OKA3aNKCh OPUEHTUPOBAHHBIMU
napajuieibHO GMCcCeKTpuce KOHyca BbIHOca. Korna rpssekaMeHHbIH To-
TOK poctur Pno-CaHrthl, upuna ero GpoHTa cocTaBasuia okono 1,5 kM.
CeneBas Macca 6bu1a BBIOpOLLIeHA HA NPOTUBONOJOXHBIN Oeper pexu
Ha BeicoTy 30 M. I1o Helt B pe3ysibraTe MpophiBa BO3ABUTHYTOM CeleBBIM
MIOTOKOM IUIOTHUHBI ITPOLLIA [IPOPBIBHAA BOMHA 12-METPOBO BHICOTEHI.

YackapaHCKHil Cenb pa3pylvII LECTb CEJICHUI ITOJTHOCTEIO, B TOM
YHUCIIe KPYIHBIA rmocennok PaHpaupky, u Tpu yactuyHo. [Torubno 4 Thic.
yenoBeK. CrieluanucThl CYUTAIIHU, YTO TOBTOPSIEMOCTh TAKOTO ITOTOKA
OKOJIO OJTHOTO pa3a B CTOJIETHE, 8 HEKOTOpPBIE AaXe — B THICSIYEIETHE
u pexe. TeM He MeHee, yepe3 8§ JieT pa3pa3uiack Hopas KatacTpoda.

31 mas 1970 r. B 15 4 23 MUH CWIbHOE 3eMJIETPSICEHUE C SIIMIIEHT-
POM B 25 KM K 3arajy OT IepyaHCKOro mopToBoro ropoga Yumbore 3a
45 c npeBpaTWIO B Pa3BAIMHBI FOPOAA U ACPEBHU HA IUIOMIAAY OKOJIO
65 THIC. KM2, B TOM uucie ropoma Yapac u IOurait B nonune Puo-
Canra. B pe3yipraTe MOIHBIX CEMCMMYECKHMX TOJYKOB C CEBEpHOM Bep-
LIMHBI YackapaHa OT JieIHUKAa XeJIMEC OTKOJIOJCS POMaIHBIi 010K
JIbIA M ropHO# nopoapl. Obllee KOJIUYECTBO BELIECTBA, IIPUHIBIIETO
y4acTHe B CEJICBOM IIpoIiecce, CJIaraioch U3 7 MJIH M CKaJIbHOM [TOpo-
abl, 1 MJIH M? JIbAa ¢ BEPLIMHEL, 5 MJIH M? pUpHA C HUXKXHETO JIETHU-
ka, 30 MJIH M? MODEHHBIX M TIPOYMX OTJIOXEHHUH, 3aXBayeHHBIX Ha
TPEXKMAOMETPOBOM yyacTKe Mexny BolcoTamu 4 500 u 2800 M m co-
craBwio ot 50 no 100 maH M3,

PyxHyBlllasg Macca Nibga ¥ MOpPOABI PHHYJIACh B JOMUHY I10 JBYM
HalpaBICHUAM: Ha 3araj U Ha CeBep.
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3anandbiil 06841 06BeMOM NPUMEPHO 5 MJIH M? CO3Hal ePEMBIYKY
MEXIy BEPXHUM UM HUXHUM 03epamu JIaHraHyKo.

Macca ocHoBHOrO, CeBepHOro, 06Bajia, COGCTBEHHO U BBI3BABLLETO
KaTacTpody, pyxHy/ia Ha HYKHMU JIEIHUK M, Hapacras, yCTpeMWIach
4yepe3 MOpeHbI, acTOMIIA U 110/ BHU3 10 JojuHe p. JInanranyko. Ha
nepsbix 610 M rmoTepu BBHICOTBHI Macca COBepLUMIA IOYTU CBOOOIHOE
nmajgeHue, cieaywomue 2740 M — OyTh Mo yKIoHY 23° U IOCIenHHe
670 M — o yxsioHy 5°. CKOpPOCTh ABUXKEHUS (HpOHTA ITOTOKA ObUIA KC-
KJIIOYMTENILHO BEJIMKA, ee CpelHee 3HaYeHUe Ha 14-KUIOMEeTPOBOM yya-
cTke oT mopomBsl Yackapana (5700 M) go ropoma FOnrait (2570 m)
OlLeHeHO npubnmusnuteasHo B 110 M/c (cpexnuit ykinox 0,225). BanyHs
Maccoif 6oee 3 T BRIOpAachIBAIMCH U3 IMOTOKA faiee yeMm Ha §00 .

Yepes Kakue-TO 5 MUH IOC/IE HAyajaa 3€MIIETPSACEHUS] Pa3BaJIMHBL
ropona IOHrait Gruty morpeGeHs! 1o OTHOCUTENBHO HEGOIBIINM SI3bI~
KOM Ipsa3exaMeHHo Macchi (2,3 MitH M?). MOLIHOCTS OT/IOXEHMI 31eCh
cocrtaBuia ot 1,5 mo 30 M Hax ypoBHEM IOPOJCKHUX MOCTpoeK. I10ToK,
MyYaBluiics mo ponuHe JInaHraHyko, OyKBaJIbHO MEPENPHITHYI BOIO-
pasmen, umeronuit 3aeck seicoty 100—200 M, 1 oOpylIHICS Ha ro-
poj1, B TO BpeMs KaK e€ro IpealiecTBeHHUK 1962 r., ienumit 3aech ¢
MEHBLIEN CKOPOCTBIO, HE CMOT 3Toro caenats. B nonuue Jinanranyko
OBLIT BHOBB ITOYTH TOJIHOCTBIO YHUYTOXEH Nocenok Panpaupka, 3aHo-
BO OTCTPOEHHBII 110CIe KaTacTpodsl 1962 1. 3HAYUTENBHO I0XKHEE TIpe-
XXHero MecTa (puc. 6.7).

Bosbioil nHTEpeC NMpeacTaBseT OMUCaHUe 3TOT0 YaCKapaHCKOro
cens reodusnkoM Mareo Kacaeepae u3 Ilepyanckoro reodpusudecko-
0 MHCTUTYTA, KOTOPBIA CIyYallHO OKAa3aICs TaM.

«...3eMJIeTpsICEHHE HayaJIO 3aTUXaTh. B 3TO BpeMs s yCIbIIIAT CUIIb-
HEBIH peB M IPOXOT CO CTOPOHBI YackapaHa. B3risiHyB Tyna, 4 yBunesn

Hesano Yackapan
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Puc. 6.7. CxeMaTU4eCKUN PUCYHOK oy ;%\
ckiona ropsl Hesago — VYackapan % \/ / = \§
(1oxHas BepuiuHa 6768 M, cepepHas ‘ﬁﬁ \ N\ 2 *——_§\§\
6663 M) u nonauH Jinanranyko u Puo- /S ¢ ="
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YTO-TO B BUAE TY4M TBUIM; Ka3ajock, OyATo Oosnbliias Macca KaMHA U
JIbAA OTKAJIbIBALTCSI OT CEBEPHOro NMKa. MHe cpa3y Xe 3aX0TeNoch 3a-
6parTbCs MOBBIIIE, U ST TOOEXKAT K BEpLIMHE KIAAOUILEHCKOTO X0IMa,
kotopsiit ObuT B 150—200 M oT Hac. S 3amerun, uto mHorue B FOHrae
TOXE OEryT K 3TOMY XOJMY... [ peGeHb NpubIuxKaouerocs pajia KOH-
Yayics 4YeM-TO BpPOJe Kiyba IeHbl, KaK Y TPOMagHbIX OKEaHCKUX BOJIH.
[To-moemy, BBICOTA Bana Obima He MeHblne 80 M. Belio BUAHO, 4YTO
cotHu awogeit B IOHrae 6eryT B pasHble CTOPOHBI U MHOTME U3 HUX K
KJIaIOuiieHCKOMY XonMy. Bee 3To BpeMsi He npexpalaincst CTpaliHbIiA
peB 1 rpoxoT. A xobexaln 10 BepxHell MIOWAAKY X0/IMa B TOT MOMEHT,
KOTrJIa TOTOK KaMEHHBIX ODJIOMKOB yAapuiIcs 006 OCHOBaHUE 3TOTO XOJI-
Ma... 310 OBIIO CaMoe YXacHoe, 4TO S KOTAa-JTU00 MEPEeXU, H I HU-
KOorjaa 3Toro He 3abyay».

B nmonuue Pruo-CaHTa MOTOK BEIOPOCKJI CEJIEBYIO MAccy Ha MPOTH-
BOIOJIOXHBIN Geper Ha 83 M u mocse mosopoTa Ha 90° uMen nocTaTou-
HO CHUJI JUISL OITyCTOLIEHUS HOMUHEI N0 o0ouM Geperam pexu. [loTok
KUTKOW TPA3M € BKIIOYEHHEM MEJKUX FPaHONUOPUTOBBIX BAYHOB U
rajapKu, TPOILIENIIN BHU3 1o pycay Puo-CanTel, npeononen 50 xm
3a 2 4 (ckopoctb 7 M/c). IToru6o 27 TeIc. yei.

3HaMeHHUTHIC yacKapaHCKue OOBaJIbHO-CENeBble IMIAaHTBI MUMETU
npenirectBeHHUKa. Cpeau CrielnuajluCcTOB OH 3HAYUTCS MO/ Ha3BaHU-
eM «JlokonymboBa». I1o MOLIHOCTH OH BUAMMO HAMHOIO IIPEBHINIAN
roTok 1970 r. ITo KpaitHeil Mepe Koe-T/ie OH IOJHSUICS BHILIE TOCEN-
Hero Ha 260 M. BoT HekoTophle MPUONMKEHHBIE IIM(BPbI: 00BEM HAHO-
coB 100—200 M M3, rutomians omioxenuit 6onee 30 kM2, cpenHsas
ckopocth asuxeHus 90— 100 m/c, BbICOTa U CKOPOCTh BOJIHBI NpU
noaxoxae K p. Puo-Canrta 45 M u 40 M/C, COOTBETCTBEHHO TIOJBEM MO~
TOKA Ha MPOTHUBOMIONOXHEINA 00pT JoMuHE p. Puo-Canra Ha 123 M.

TenanmoHcKue KaTtacTpognl

Ilpu karacTpoduyecKHx MOABIKKAX U 00BaIax JIEMHUKOB WHOIrIA
Ha0M101aeTCsT OTPBIB YACTH JISTHUKOBOM MACCHI, COMPOBOXIAIOIIUICS
IpobieHueM Jibaa, BEIOPOCOM BHYTPUIICIHUKOBEIX BOJ, 3aXBATOM PhIX-
J000JIOMOYHEIX OTJIOXeHUH. IIpn 3TOM 00pa3yioTcs CBOeOOpa3HbIE
MIOTOKH CMECH BOJIEI, JIbJa ¥ OOJIOMKOB TOPHOM IMOPOABI, CKOPOCTHU
KOTOPBIX OY€Hb BEJIMKM KaK BCJICACTBHE GOJNBIION IOABMXHOCTH Ha-
3BAHHOM CMecH, TaK U B pe3y/IbTaTe TIONYYESHUS UMITYJIbCa OT IePBUY~
HOro o6Bana.

B sTOM mnaHe mMpoko M3BeCTHA TaK HasbiBaemass CaHuGaHCKas
(T'eHanmoHckag) katacrpoda B OacceliHe p.l'eHannod Ha ceBEepHOM
cxinone Kasbexcko-xumapaiixoxckoro Maccusa bosbiroro Kaskasa.
B paitone nennuka Konka 3 u 6 wong 1902 r. cayyuauch Ba THTaHT-
CKUX BBIOpOcCa neastHoil Macchl. I1pu aToM 6bLT paspylueH Kypopt Kap-
MAIOH, PacroJIOXeHHBIM OM3 KOHLA JiefHuKa Mailii, ¢ KOTOpPhIM
nenHuk Konka cnuBajics elle B KOHIE MPOLWTOro cronetus. Bonee
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70 MiH M? bga M TOPHOM MOPOABl OTIOXKMIMUCH IO JHY JOJMHbI
p. T'eHanmoH Ha mpoTskenun 8 kM. Jlea coxXpaHsUICA 31€Ch B TEYEHUE
12 rer.

20 cenTsa6ps 2002 r. B 6acceitHe p. ['eHaIAOH € IEPEMBIYKU MEXIY
rOpHbBIMU Bepuiunamu JIxumapail-Xox (4780 m) u Maiinu-Xox
(4598 M) ¢ 800-MeTpOBOI BBICOTHI Ha MOBEPXHOCTH JieAHMKA Koska
pYXHyJa JIaBiHa OOJIOMKOB JIbJa M TOPHOI nopoabl 0ObEMOM HE Me-
Hee 60 Man M3. B pesynbraTe yaapa U3 Teja JeAHUKA ObUIO «BBIOUTO»
JOTIONHUTENBHO 70 MAH M3, ITOCIIE YEro JaBUHA YCTPEMUIACh BHU3 T10
JonuHe lenannona, mo xKotopoit u mpoia 19,5 KM CO CKOPOCTBIO
okoJio 80 M/c. Ynap naBuHbI NMPUHsUT Ha cebs npapslit 6OPT HOJIUHEI,
HUXKEe IPEeBHUX pa3BalvH cejieHus: [eHal, rae oTiaoXuiach OCHOBHAs
Macca JIEAOKAMEHHOTo rmoToka 06seMoM 110— 115 mutx M3, B 3TOM Me-
CTe pacIToJIOKEHBI TaK HashiBaeMble KapManoHckue BopoTa — BXOX B
y3koe (17—30 M mo nHy) U3BUIUCTOE YUIENbe, IIPOphIBAIOLieeCd Ye-
pe3 Cxamucthiii xpeber. Uepe3 3T0 yLIEAbE YACTh JIe10BO-KaMEHHOM
Macchl IPOCJIef0Bala Jajblile, TIOCTENEHHO MPEeBPATUBIINCE B TUITNY -
HBIH rps3eKaMeHHBbI (C MPUCYTCTBUEM OOMNBIIOrO KONIUYECTBA JIbAa)
ceneBoii moTok. IIpuseseHtbie HKUQPbl COOTBETCTBYIOT JAHHBLIM Te0-
nora V1. M.BacbskoBa, KOTOpbIi cOPMYJIUPOBAN CEPUI0 BOIIPOCOB,
OTBETHI Ha KOTOPbIE MOIJIM ObI MPOSCHUTH IPUPOAY OIHCHIBAEMOTO
KaTacTpoduyeckoro apnenns. Haubosee MHTEpECHB U3 HUX CJIEay-
jo1ue:

e KaKOB ObUI Ha4albHBIM UMIYJABC, TOCTATOYCH JIA OH IJI 00BsC-
HEeHHS BeJIUYMHBI Hab10gaeMBIX OOBEMOB U CKOPOCTEi?

» KaK paclipeaeIniach SHEprus yaapa? _

e IPUHMMATh JIM BO BHUMAHMUE TEOPUIO MyAbCANH JETHUKOB?

e KaKOBH! OITUMaNIbHble COOTHOLUEHUS TOPHON MMOPOALI ¥ JIbIA [
MTOAE PXXaHU BBICOKUX CKOPOCTel?

e KaKOB OBII XapaKTep ABHXEHUsI MACCHl B 30HE TPaH3UTa?

e BO3MOXHO JIM OBIIO CO3aHue «BO3AYIHHON MOAYUIKU»?

Haiuu pacyeThl ¢ MOMOIUbIO ypaBHeHUs (6.6), NOMTOIHEHHOIO Yiie-
HOM, VYMTHIBAIOLIMM IEpPBOHAYAJIbHOE, TOYTH CBOOOAHOE TajeHMe
Macchl Ha JIEAHHUK, TO3BOJIMIM OLEHUTh BO3MOXHBIE CKOPDOCTH IBU-
KeHUsA JIeI0BO-KaMeHHOM JTaBUHBI B 30HE TpaH3uTa (YKioH 7,1°; riuy-
6uHa rioroka 60 M):

« okoso 100—120 M/c, ¢ y4eToM CBOOOIHOIO NMale€HUS C BLICOTHI
500 wm;

e OKoJIO 25 M/c, 6e3 yyeTa IocaeIHEro.

Onpefensolnyo pojib B MOJIy4eHUH TaKUX Pe3yJIbTaTOB CHIPaJo
Hayimyue abaa (oxono 40— 50 %) B obweit 0610MOYHOIT Macce, KOTO-
pbIif UMeeT BCEe TPHU IapaMeTpa YKa3aHHOIO ypaBHEHUS (IMHAMH4eE-
CKMI YroJ BHYyTPEHHETO TPeHUs, aHAJIOT KO3 dUIeHTa JUHAMUYE-
CKOI1 BA3KOCTH U KO DULMEHT TEPEMEIIMBAHUS) MHOTOKPATHO 00-
Jiee HU3KUE 10 CPAaBHEHUIO ¢ TAKOBBIMU JUIS CKAJBHLIX DIBIC U 00-
JIOMKOB.
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TakuM 00pa3oM, HeT HEOOXOAUMOCTH COMHEBATHCS B JOCTHUXEHUU
CTOJIb BBICOKUX CKOpPOCTE! ABUXEHUS JIeJIOBO-KaAMEeHHBIX J1TaBUH. Mox-
HO TaKKe IoJaraTh, YTo NMyabCcallMoHHbIe CBOMCTBA NepHuka Konka x
JaHHOM KartacTpode OTHOHIeHUS He MMelT. CiieayeT UCKIIOYUTL U
6e3moka3atesibHble PACCYXKIeHUSI O BO3MOXHOM pOJIM «BO3AYLIHOU
MOAYLUKHU» B OBECTICYEHU U BEICOKMX CKOPOCTEil oA0OHbIX JaBuH. UH-
TEPECHO, YTO 3Ta «KpacUBasg» UJes BPeMsI OT BpEMEHU pEaHUMUPYET-
Csl B CBI3U C KaKMMM-HUOYIb oUyepeIHbIMU KaTacTpodamu. DTo, Ha-
MpUMep, UMEJI0 MECTO B CBSI3U ¢ (haKTaMu OBICTPOrO IBUXKEHUS IpS-
3eKaMEHHBIX [TOTOKOB I10 [IOBEPXHOCTH JIETHUKOB B ropax Yyray, Bak-
ceinst u Ceatoro UneuM Bo BpeMs alSICKMHCKOTO 3€MJIETPSICEHUS
27 maprta 1964 r. Y1 BoT npuronuaock Teneps A TeHaJA0OHCKOM JTaBH-
Hbl. Bo3ayniHast BoJHA 4acTo CONPOBOXIAET NOXOOHBIE IABUHBI U JaXe
BBIPBIBAET C KOPHEM JIEPeBbS Y KYCTAPHHUKM BIOJIb UX IpaHuil (KaK 3TO
OBLIO MpH BHILICONMMCAHHOM XauTCKol Karactpode), HO He 6oJiee TOro.
Bosayx — cauiuxoMm mnonsuxHasg cpena, 4ToOBI MOMACTHCS B JaBUH-
HYIO JIOBYILIKY HpPU CTOJb YYJTOBHIIIHOM JaBICHUU.

Jdunans

Ananoruto ¢ Canubanckoy KatacTpodoii HaxoAdIT CBUACTEIN ION-
BIDKKM 1 oOBana nepHuka dunanb (4,8 kM), pacCIionoXeHHOTO B BEPXO-
BbSIX OMHOMMEHHOU peKH Ha ceBepHOM cKIIoHe xpebTa [lerpa Ilepsoro
B 6acceiiHe p. Cypxo6 (Tamkuxucran). 21 mons 1974 r. o nonuse p. du-
Jaib IpOMYAJICS MPOPBIBHON MaBOMOK, Pa3pyIUMUBIIMNA aBTOAOPOXHBIM
MocT, a 13 aBrycra npousoilen o6priB 600-MeTPOBOI YacTu IieTyep-
HOTO 93bIKa, U JIEASHAd Macca 00bEMOM OKOJIO 2 MITH M3 00pyLIKIach ¢
BeICOTRI 3 000 10 orMeTkHu 2 200 M. JIBYDKEHUE JIENIHOIO «CeMst» OIMUCAHO
A.A. S6nokoBeiM: «...JTo yIIEIbIO CO CKOPOCTBIO KYPhEPCKOIO I10oe31a
MIPOHOCHIUCH CEPO-3eJIEHbIe BaJIbI OUTOrO JIbJa BBICOTOM C CEMHUITAXK-
HbIN oM. O6pyliIeH e JIhAa COMPOBOXAATOCH TPOMOBEIMY PacKaTaMM, a
JBIDKEHHE er0 — HU3KUM ILEJeCTIIUM TyJIoM. JIeAsHbIe BaJibl B3METa-
JTUCH BBBICH, ONPOKUABIBAJIMCS, JIM3ATTU CKAJIB, a C 33HePHOBAHHBIX CKIIO-
HOB cpbiBaiy ITo4BY. CKOpOCTB JIEASHOIO noToKa nocturana 20 m/c».

6.8. T'maponornyeckre KatacTpodbl Ha IUIAHETE

HasBoauenus

Jlatb xoTg OBl KpaTKuii 0030p 0CO00 BBHINAIOUIMXCSI HABOXHEHHH
IOYTH HEBO3MOXHO, MO0 HET OOBEKTUBHBIX KPUTEPUEB, OOBLEAMHSI-
IOIIMX B cebe ruiolans U riyOuHY 3aTOIUIEHUsSI, HAHECEHHHBIH yiepb u
YUCIO NOruOILIKX, BEPOSTHOCTh NOBTOPEHMS IOROOHOT0 COOBITHS UITU
MpeBOCXOasIIero ero. M Bce-Taku OCOOBIN MHTEPEC BHI3BIBAIOT CBEIE-
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HdS O TOM, [A€ MIOAOOHLIE ABNEHUS TMPOUCXOIAT YAlUE, UK XE OHHU
JIOCTUIJIYM 0CO0O0¥ CHJIBI 1 MOLLUMU.

Ecnu B3sTh 06€ POCCHIICKUE CTONHIBI, TO NETepOyprckue HaBOI-
HEHMS LIMPOKO U3BECTHBI U NMOYTH Pa3peKIaMUPOBaHEl, a BOT B Moc-
KBE MaJIO KTO IOMHUT (MM 4uTal o6 atoM), yto B 1924 r. mo Tsep-
CKOM y/nulle Heciach HacTOALLAad peKa.

B 1844 r. onycrowyTebHbEIe HABOAHEHUS C1yyuiuch B Ilpubantu-
ke, TBepckoit u OpeHOYPrckoit ry0epHUsAX, a Takke Ha 3amnamgHoi
JBuHe u p. Benukoii, Ha KOTOpO# CTOUT ropoxa IICKOB.

1908 r. 6611 OTMeUeH OOJILIIMM HaBOJHeHHeM Ha Bepxueit Boire,
B TOM umcie Ha Oke u1 MockBa-peke.

B uione 1897 r. Gonplioe HaBogHeHUE Ha pekax Wurone u Llunke
(Gacceitn AMypa) nIpuBeJiO K 3aTOIUIEHUIO CTposiieiics Toraa TpaHe-
CUDOUMPCKO# XKeNe3HOAOPOXHON MAarUCTPAIU, B Pe3y/IbTaTe 4ero ObUIO
MIPUHSATO pellieHue MOAHATh ee Ha 6,4 M.

Bonpiine HaBogHeHus Ha HikaeM Enucee Bcerma Gpliid CBsA3aHBI
C COBMAaIeHHEM BOJIH IOJIOBOAbSL BCEX «Tpex TYHrycok» (AHTrapsl,
IMonxamennoit u Huxueit TyHrycok). B 1937 1. ropox Exnceiick 6511
3aTOIUIeH Ha UIyouHy 10 2,5 M. B 1959 r. HaBogHeHUe COBNAJIO ¢ pacxo-
1oM Boasl y Mrapku, pasHbeiM 159 Teic. M3/C.

B 1979 r. Ha p. BaTke cnyunnock 0cob0 CUJIbHOE HABOIHEHHE, KO-
TOpOE IPEB30OULIO BCe APYTUE, CIyduBLuecs 3a mociaeauue 100 jeT.

B ucropuueckux JOKyMeHTaX COXPaHWJIACh 3aIIMCh O HECTBIXaHHBIX
HaBOJHEHUSX HA TeppPUTOpUU HbiHelHer ['epmanuu B 987 1. (32 ron
no kpeieHust Pycu).

B 1813 r. 6pu10 0CO60 KpymHOE HaBoAHEHUE Ha p. Bucna ([Tonpuia).

B 1910 r. umeno mecto HeoObIlyaliHOe HaBomHeHue Ha p. CeHa B
ITapuxe.

B Hranuu Ha p. ApHO HaBOJHEHUS CIY4aIOTCS JOBOJIBHO PEryyIsipHO.
Oco60 rmeyaJpHO U3BECTHO HaBogHeHHe 3—4 Hoabpg 1966 r., yHHY-
TOXUBILCE OECHEHHBIE XYIOXECTBeHHbIE COKPOBHIIA BO PopeHuy.

Bo Bpemst Be1ukoro HaponHeHus Ha p. Yanussx (Anussr) B 1931 r.
noctpanano 60 MJIH ye.

«[ope Kuras», p. XyaHx3, M3BECTHA CBOMMH OIYCTOLUUTEILHBIMU
HABOJHEHUSIMH, COMPOBOXIAIOIIUMIUCS B €€ HU30BbSIX OTyXIaHUEM pyc-
JIa ¥ U3MEHEHHUSIMH MECTOIONOXeHUS yeTha. 3a 4 000 JieT JIeTOMUCHBIX
CBeleHMI peKa 60Jee MoayTopa Thicsid pa3 MPOPBIBANA JaMObI, ITbITa-
I01UECS] YAEPKATb PEKY B [TOJIOXEHHOM PYyCJle, U LIMPOKO pa3InBalach
Ha 1mpocTopax Benukoi KuTaiickoit paBHUHBI, U Oonee 20 pa3 MeHsIa
cBoe pycio, Bmagast To B XKenroe, To B BoctouHo-Kwuraiickoe mops.

Wnnuiickaa «Peka nevyanu», nputokK I'anra Kocu, Beger ceds 1mo-
IOOHBEIM Xe 00pa3oM, NpaBiaa B MEHBLIMX MaciuraGax M IPUHOCUT
cpemHMil exeroaHbiil yuiepo B 100 MiH pynuii.

K Accamckoit nonuHe (Mumous), rae npotekaer p. bpaxmamyTpa,
IIPUMBIKAET MJIOCKAs HU3MeHHasi paBHUHA B Iipeenax oOuieil NeNbThI
laura, bpaxmanyrpel u Merxusl (banrnazneun). Ha 3toit Tepputopuu
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YacTo JECHTKH ThICAY KBaAPATHBIX KUJTIOMETPOB CKPBIBAIOTCS MO BO-
Joit. Ocobo cunbHbie HABOJAHEHMS 3€Ch HHOIA MPUHUMAIOT GOpPMY
HAaCTOSILLEr0 HALMOHAIBHOIO OEACTBUS.

Perynisipubie paznusbl Huna fenaroT ero JONUHY HACTOSIEH XUT-
HUIICH, HO B OTJACNbHBIE FOMBI 30ECh CIYYalOTCS OTHENIbHblE HABOAHE-
HUs, TIPUHOCALIME KOMOCcalbHble OeacTBud. B 1874 r. Bona B Hune y
Kaupa nogHsiiachk MpoTUB OOBIYHOrO Ha 9 M.

B 1974 r. npousonuio Benukoe ABcTpanuiickoe HaBoxHeHUE. B cepe-
JIMHe siHBapsl CO CTOPOHBI TUMOPCKOro MOpPS MYCCOH OOpyLIua Ha
BCIO CEBEPHYIO YacTb ABCTpIMU MOIIIHbIE JTUBHU. B 3ananHoit ABcTpa-
nuu B TedeHue 17 9 Boinaio 480 MM 0caakoB (CpeaHsist IHTEHCUBHOCTD
0,47 mM/MuH). Topona HapBuH (66 Thic. XuT.) U bpym ObLIM YacTUUHO
3aTOIUIeHBl M 3BaKyMpoBaHbl. B cesepo-3ananHoMm KsuncieHine soxaa
MOJHSUIACH BbILLE TeJierpadHbIX CTON00B. B KoHuUe Mecsana 6eACTBUE TPo-
JOJIKANIO pa3pactathesi. Boinia u3 6eperos p. bpucbeH, tekyuias yepes
cromuny witata Keuncneun r. Bpuc6ex (800 toic. yen.). Becrwo mepsyro
IIOJIOBUHY (beBpasIsI IpoaoKany o6pyuBarbes MMBHU. [IpuHeceHHbIH
yiep6 OsU1 orpoMHBIM. Ilpu Bceil cBOei KaTacTpOUYHOCTH HABOIHE-
Hue 1974 r. ycrynaeT TakoBoMy B 1893 I., Koria B TeUeHHUE TPEX HENETb
10 Teic. xuTeneit bpucbena (13 90 ThIC.) TMIIKCEH KPOBa.

Boprba ¢ HaBoTHEHUAMU HA MUCCUCUITA UMEET CBOIO JUIMHHYIO U
royyurensHylo ucroputo. C 1927 r. aTa 6opp0Oa mnepeliia U3 pyK MecT-
HBIX BJIACTEH B KOMIIETEHLIUIO (enepaipHoro mpasutenbcTBa CIITA.
Camoe cuibHOEe HaBogHeHWe (MaKCUMAIBHBIA pacxon 57 Teic. M3/c)
ciayymiiocs B 1973 r.

Benmaiiuee cruxuiinoe 6encrsue Ha tepputopun CIIA npousoiir-
70 18—25 urona 1972 r. Bo Bpems yparaHa «Arnecca». HaBonnenus
pacrpocTpaHminch ot [Xxopmxun no wrata Heio-HMopk. BaliuHrron
OBUI 3aTOIUIEH HA TPEeTh MeTpa. MaTepualbHBIN yiiep6 OT yparaHa U
MOCJIENOBABILIErO 32 HUM HABOMHEHUS MPEBBICWI 3 MJIPA JOJUI., TO-
rubnu 118 yenosex.

Toutu B TO Xe BpeMs1, 9— 10 moHs 1972 1., Ha CeBepO-BOCTOYHLIX
ckioHax rop bmak-Xunc (Beiciias touxka 2207 M) B mTare IOxuHas
HMaxora Beimanu cuisHeiiue ocanku (400 MM MeHee yeM 3a 6 4, nipu
cpeaHel MHTeHCUBHOCTH Oonee 1,1 MM/Muu). HaBonHeHue moryGuito
237 yenoBek ¥ HaHecO yiuepO, ouenuBaeMslit B 120 miiH noiwt. Oco6o
noctpanan r. Parmun-Curu Ha onHouMeHHo# p. Parmn-Kpuk. Ioutn ro-
JI0Bast HOPMa OCAJKOB BhINaa MPAaKTHYECKH 3a ORUH JeHb. BeposarHocTs
TaKoro codbITis 6bi1a oueHeHna B 0,02—0,05 %, T.e. Mpearonarajocs,
YTO OHO MOXET IIPOU30UTH HeE yaille, YeM 1 pa3 B HECKOJIBKO THICSY JIET.

Cenepoie NOTOKH B POACTBEHHBIC ABJCHUSA

HOCMOTpI/ITe Ha ropsl MMpa: OHU IOKPLITHI A3BaAMU CEJICBBIX OYa-
roB, UCIIOJOCOBAHLI LHIpaMaMU CEJIEBLIX PYCECII. FoprIe JONHUHBI X1 OK-
PECTHBIC PABHUHBI — 2TO I'paHAMO3HAas CBaJIKa CCJICBbIX BHIHOCOB.
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Ieorpacus ceneit — reorpadus rop. Popmyna «rae ropsl — TaM U
ceseBble MMOTOKM» HECOMHEHHO, MpaBuwibHa. Ho pasHoobpasue rop-
HbIX na”amadTos 6e3mepHo. Ctonb Xe 6e3MepHa U ECTPOTA CEJIETPO-
SABJIeHUs Ha JuKe 3eMan. OQHAKO XapakTep o6LIHUX 3aKOHOMEPHOCTE
UX pacrpeleleHus B 3aBUCUMOCTH OT IJIaBHBIX ONpeNeIsolnx Gak-
TOPOB OYEBUJIEH.

Penbed — 310 TOT mnangapM, TA€ pasBepTHIBAIOTCS CEJIEBBIE MPO-
teccsl. OOBIYHO YeM BEILIE TOPBI, TEM OONBIIEro OT HUX MOXET OXU-
nath ruaposor. Ho BeicoTa cama o ceGe elie HM 0 YeM HE TOBOPUT.
Cesepuniit Tuber, Bocrounsnit Ilamup, Anptunnado B bonuBum —
MJIOCKOTOPbs, ITOAHATHIC Ha BEICOTY 4— 5 TBIC. M, HE OTMEYEHBI BbIIA-
fouietics ceneBoil nesTeNbHOCThI0. BaXXHBI KOHTPACTHI, MOJIOAOCTH pe-
needa, B3NET CKIOHOB M BEPUIMH Hal Y3KUMU U DIyOOKMMU HOJMHA-
Mu. Y1 ecnu roBopuTs 0 kapre pesnbeda, Haunyyimm obpazoM uHdop-
MUPYIOLIEN O CceeONnacHOCTH TEPPUTOPUU, TO ITO OyAeT KapTa YKJIO-
HOB, HO He TUncoMeTpuyeckas. [Ipu Mpoynx paBHBIX YCIOBUAX XPeGTHI
OKPaWH FOPHBIX COOPYXXEHUIA, TIEPBLIMIA TIpUHUMAIOLIE Ha ce0s yaap
BJIATOHOCHBIX BO3AYIIHBIX Macc, 6ojiee CelleaKTUBHEL.

TopHasi mopoxa — 3TO MaTepuat, U3 KOTOPOro NPpUpOda JEMUT
cenu. CKasbHBIE M PHIXJIbIE TTOPO/IEI CAraoT MOBepXHOCTE 3emmu. Oye-
BUJIHO, YTO MX CBOICTBA yXe€ CKa3ajuch B 00JIUKe penbeda. Prixibie
MOpPOJB! B TOI WJIM MHON MepPE IOATOTOBIEHHI K CeNehOpMUPOBAHUIO.
YT0 Xe KacaeTcst CKaTbHBIX ITOPOJI, TO HAC B IEPBYIO OYepeIb NOIKHA
WHTEPeCOBaTh NOJATAUBOCTb UX BRIBETPUBAHHUIO, T. €. CIIOCOOHOCTD IIpe-
BpalaThCs B CBOKO PBIXITYIO Pa3HOBUIHOCTb.

Bonma — 2TO NMBHH, NMpPOpBaBHIMECS 03epa Y BHYTPUIEIHUKOBBIC
BOmOeMBl. YacTO UMEHHO OTCYTCTBHME BOIBI TUMUTUPYET CENIETIPOSIBIIE-
HHSL.

MHoroyrcneHHble CKalbHBIE CeJIeBble OYard Ha IOXHOM CKIIOHE
Pymanckoro xpe6ta, jierko o6ospeBaemsie ¢ IlaMMpCcKOro Tpakra,
BC/IEICTBUE CAA0BIX IMBHEBBIX BO3MOXHOCTEH paifoHa JECSATKU U COT-
HU JIeT XIyT cBoero 4aca. KoHeuHo, paHO WM MO3IHO JOATOTEpIeHUE
Ux OyneT BO3HArpaXIE€HO, HO CTAHEM JIM MBI 3TOMY CBUAETENIMU?

Ha 3eMHOM 11ape MHOTO CYyXHMX MeCT, Ile IOX/IY BBIIAAAl0T KpaitHe
penko. Dto, HanpuMep, Caxapa, nmycTbIHS KOHTPACTOB U MapagoKCoB,
OTMEUYeHHAasl PEAKUMU JOXASMU M B TO X€ BpeMS YAUBUTEIbHON UX
cuioit. JIuBHEeBBIe BOABI HA KOPOTKOE BpeMs IEPEIONHSIIOT CyXUe pyc-
Jla, UMerolIne 3aech creurduyeckoe HAMMEHOBaHUE «Bagu», U OJHA
U3 IJIaBHBIX OMAaCHOCTEH, Moacreperatomiux Bac B Caxape, — 3To omac-
HOCTH YTOHYTb.

ITepenecemcst Ha 10 ThIC. KM K TMXOOKeaHCKOMY Gepery FOxHoi
AMepuku. 3nech, y TOAHOXUA AHJ, JIEXUT OTHA U3 CaMBIX CYXUX Me-
CTHOCTe! Hallel riaHeThl. TricsuM cesleBbIX OacceiiHOB ToMSITCS B 6ec-
nnomHoM oxuaanun. Ho moxnu ciydarorcs u 3gech. OObLIEHHOCTh
HapylaeTcsl pe3KUM YCUIEHUEM TEIUIOI0 OKEaHUISCKOro IMPOTHBOTE-
ueHust Onp- Hunpo. [Tocnencteus aroro ObiBaroT yxkacHsiMU. BHesarHo
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BO3HUKILME HArPOMOXAEHUS OOJAKOB U3IUBAIOTCS HAa CKJIOHBI I'Op
[PAHAUO3HBIMY JIUBHSMHU, IPSI3€KaMEHHbIE U HAHOCOBOIHbBIE TOTOKHU
YCTPEMIISIIOTCA Yepe3 NMPUOPEXHYI0 PaBHUHY B OKeaH, paspyluas o
IIyTA AOPOTH, MOCTBI, OPOCHTE/IbHBIE CUCTEMBI K 3aHOCS IOJIS CeJie-
BBIMM OTJIOKeHUSIMU. ECTb CBeIeHUS, YTO MTOAOOHEBIE SIBICHUS Clyya-
JIUCh U BO BpeEMeHAa UHKOB, a jganeuie B 1546, 1878, 1884, 1891,
1918, 1925, 1932, 1939, 1941, 1953, 1957—1938, 1965, 1972, 1976 —
1977, 1982—1983, 1986 rr. B mepyanckoM nmopToBoM ropoge Tpyxu-
b0 ¢ 1918 mo 1925 r. BeIIANO Bcero 36 MM OCaiKoB, a 3a 7—9 Mapra
1925 r. — 226 MMm.

Besimuaiinias BRIMYKJIOCTE 3eMyid THOET ouTH HeceleonacHa v JIUIIb
B LEHTPAIbHON YacTU OTMeYeHa apeajlaMU IJISILUAJIbHBIX CEJIEPOsiB-
JIEHUM B TakMX MaccuBax, kak AnuHr-Taurpu, Kaitnac, Ynyrmysrar,
Taurna, HeenueH-Taurna. Ho BHelIHME YCTYIIBI 3TOTO T'MTAHTCKOIO
[beJeCTala ABJAIOTCS pailoHaMH, B BBICIUEH Mepe ITOABEPKCHHBIMU
CeJIeBOI NEeATEIBHOCTH, pailOHAMU TOPXKECTBA CAMBIX Pa3HY3IAHHBIX U
OECYMHCTBYIOIUUX CEJICIIPOSIBICHUIA.

Bonpuie I'mManau, TIHETHO NBITAIOIUKECS OTTOPOAUTHECS OT MycC-
coHa rpsagoit CuBanuka, OTOMBAIOTCS ThICSYAMU I'PSA3EKAMEHHBIX I10-
TOKOB ¥ OypHBIMU HAHOCOBOJAHBIMU 40 (IEHIKaOCKOe Ha3BaHUE CeJIst).

I'vHAYKy1U, 3achIlaroluil ceOsi OCBIISIMU, UCTEP3aHHBIA MOTOKA-
MH BCEX KJIACCOB M THUIIOB, TAKXE OCHAPHUBAET ITAJIEMY CEJIEBOrO Iep-
BEHCTBA.

3amagHeiit KyHpiyHB yepe3 TaGUpUHT Y3KUX YU BEIOPAChIBAET
MHOTOYHUCJIEHHBIE CENEBBIE TMTOTOKU Ha TapuMcKylo paBHUHY. CeBepo-
BOCTOYHAsI 3aCYIJIMBAsl OKPauMHA — TOPHBIE CUCTEMbI BOCTOYHOTO
KynpnyHst, AnteiHTaHra 1 HanblraHsi — Takoke CIIVKUT apeHoit jeit-
CTBUS BEJIMKOTO MHOXECTBAa HAHOCOBOAHBIX U IPsi3eKaMEHHBIX Celleif,
HarpoOMOXIAIOIIMX Y TIOAHOXMS XpeOTOB 06 J0MOYHBIA MaTepual.

A 1oro-BocroyHas nepudepust Tubera, ropHas ctpaHa Kam, mopa-
Xarollas 3puTeneil 0cob0il rpaHAMO3HOCTRIO NaHamadTa? 3mech, cpeau
TYOOKHMX YIIENWH, Y3KUX CKAJIMCTBIX TpeOHel, Bpe30B 1 PHITBUH, Ce-
neBast AeSITeJIbHOCTD JOCTUTaeT HEBUAAHHOTO HAIIPSIXKEHMS.

A cBepkaroluii reqHukaMu Kapakopym, oTKyza Kak 661 «<HauMHa-
1oTcs» Bce ropbl Asuu! Kapakopym u3BecTeH 0COOBIM pa3sMaxoM Diisi-
LUMaNbHO-CEJIEBBIX SIBJICHUIA: 03€pa 3[eCh HENPEPHIBHO MOAIPYXHUBa-
I0TCSI, IpUYEM TakHe, Kak 3HaMmeHutoe I'amuad Ha lllaiioke, BHYT-
PUITIETYEPHEIE BOAOEMEI OMIOPOXHSAIOTCSA, MOPEHHBIE 03epa MPOPhIBa-
I0TCS, IpsI3eKaMeHHbIEe JIaBUHBI, WM CBa, KaK MX 3[eCh HAa3bIBAIOT,
OOpYLIMBAIOTCS IMOYTH U3 KaXION JIOXOUHBI.

ITamup, Anaii, Tanp-LlaHb, rae cenu cayyarTcs IMOBCEMECTHO U
4acTO, UMEIOT YTOJIKH, IIOJIb3YIOLIHECS 0COBOM U3BECTHOCTRIO. DTO 3a-
WIKACKUNA AsaTtay, aTakylouiuii AiMa-ATy rpsiseKaMeHHBIMH ITOTOKa-
mu, Kuprusckuit xpeber, PepraHckast JoJMHa CO CBOMMU CeJieorac-
HBIMYA aAbIpaMU U F'OPHBIM OKpyxeHueM, I'mccapckuii xpeber ¢ rps-
3eKaMeHHBIMM ceienposeiaeHusiMu KadupHurana, Bapsob6a, Tymo-
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JlaHra ¥ HAHOCOBOIHBIMM ITOTOKaMU Ha I0ro-3arafHblX OKpanHax. 31eCh
XOpPOILUO M3BECTHBI ceu Jlapsa3a, ropHoro obpamieHust osepa Mc-
colk-Kynb, 6acceitHoB 3epapiiana, Cypxo6a, OOMXUHIOy, 03epHO-
MPOPBIBHbIE IIAOCTU JeJHUKOB Measexnero Ha Banuye u MHbLIbYEKA
B paitoHe XaHTeHIDH.

Ha Antae u B CagHax ToXe IPOXOYYT CeJieBble IIOTOKH, 0CO00 0Xe-
CTOYEHBI OHU Ha 1ore, TIe HAHOCOBOIHBIE yupkl MoHronbsckoro u I'o-
buiickoro Anrtas npuoGpeTal0T HEBUAAHHBIM pa3Max.

C npoaBUXKEHNEM K CEBEPO-BOCTOKY IPs3eKaMeHHbIE [IOTOKU U KaM-
HU B CEJIEBOII Macce MeJb4aloT, HO 3TO YaCTHYHO KOMITCHCUpPYETCS
YHMCJIOM U UHTEHCHBHOCTBIO CEJIENPOSBACHUM, MOIIHOCTHIO HAHOCO-
BOIHBIX CeJiell, YeMy B HEMAJIOI CTEIIEHHU CIIOCOGCTBYET MHOTONIETHSS
mep3inoTta. KonoccanpHas ronoca rop, TSHyluascs ot baiikana Ha BO-
CTOK, a 3aTeM Ha CEBEPO-BOCTOK BIOJIb OXOTCKOIrO mnobepexbs M Aa-
nee, ot ropHoro y3na CyHrap-XasiTa paCKUIBIBAIOLIAsICSI BO BCE CTO-
pOHBI, 3aMOJIHEHHasi TAKUMHU CEJIEHOCHBIMM XpeOTamu, Kak bapry-
3uHcKUl, Komap, Ynokan, Cranosoi, [XyHrmxyp, BepxosHckuii,
Yepckoro, Konpimckuii, KopsKCKuit, IpoAOIKAETCA 10 TY CTOPOHY
bepuHrosa rnponuBa, BKJIOYasi He MeHee OOraThle CEJIeBBHIMU SIBJIC-
HUAMHU XpeOTH AnsgckuHcKUM, Bbpykca, MakkeH3u.

Ckamucteie u Kackagneie ropel, Creppa-Hesana, boasmoit bac-
CeHH — rpoMajHasi TEPPUTOPHUSL, HA KOTOPOIL CENIEBBIE MPOLIECCHI ITPO-
UcxoaaT nmosceMectHo. Ocobo usBecTHHI Jaxapkl JlacceH-IIuka u CeH-
XeneHc; siLuanbHele ceau MaccuBoB beitkep, Imenmep-ITuk, Peii-
HUP, AXaMc, Xy, NOAIPYKeHHBIE JIEMHUKAMH ITPOPHIBAIOIIMECS O3€-
pa Kewnaiickoro nmonyocrposa, rop Uyray, Cesaroro Mneu, Bpanrens,
beperoBoro xpebra, cpeau KOTOPHIX Takude GEHOMEHBI, KaK o3epa
Hdxopmx u TanscekBa; 3HaMEHUTBIE cejieBble MOTOKU rop CaH-I'a0-
puens, nocsaramolme Ha Jloc-AHIXesec; HAHOCOBOAHBIE, TPA3EBHIE U
rpsisekaMeHHbIe ToTOKU Crepprl-HeBanpl 1 BO3BBILLIEHHOCTEH U Xped-
ToB bonsuioro Bacceitna: Yait-Mayurunc, Ctiwutyorep, Ctunc, Pyou;
MOTOKHU rop YocaTd, aTaKylollue Cpefy MpovYuX 00beKTOB LIMBUIU3A-
uuu ropon Conr-Jlelik-Curu. JJaxke cyuTaBIIMKACS HECENEBBIM XpeOeT
Tuton B Cpeanux CkanucTsix ropax B 1941 r. caenan cBoi eqMHOBpe-
MEHHBII BKJIal HE MEHEE YeM COTHel rpsi3eKaMEHHBIX [I0TOKOB.

Anpe! Lenrpanbraoit ¥ KOxHOM AMepHKY — BBIIAIOIIASICSA CeJieBas
TeppuTOpHus 3eMHoro irapa. Ha Bynkanax I'BateMansir, KocTa-Puku,
DxBanopa 1 Y Gyuryror naxapsl, 3HameHuTass Kopaunbepa-baan-
Ka U3BECTHA CTpAIIHBIMM yacKapaHCKUMMU KaTacTpodaMu U APYTHMU
CeJIeBBIMH CIOPIIPU3aMHM, IMOANPYXEHHbIE JIEAHUKAMU O3€pa IIPOphi-
BAIOTCS Ha [POCTPAHCTBE OT 3KBaTopa Ao IlararoHuwn, nuBHEBbIE TPS-
3eKaMeHHbIE YaliKoC (OKOHYAHHUE «C» TOBOPUT O MHOXECTBEHHOM YHC-
Jie) rpoxo4yT Bo Bcex Tpex Kopaunsepax — 3anamueix, LleHTpasbHBIX
1 BoCTOYHBIX.

AJIBIIBI HACTOJILKO OCBOSHBI YEJIOBEKOM, UTO TaM JiaxKe MaJIble Ceslu
MEPEeHOCATCS OYeHb 00JIE3HEHHO, a KaTacTpodUYECKHe cpa3y Mmonaja-

207



10T B pa3psi HAUMOHAJbHBIX OeacTBUi. CeneBble ABICHUS 31€Ch pPa3-
HOOOpa3HbI, aKTUBHBI U [I0BCEMECTHbI. MOXHO YTBepXAaTh, YTO Hal
®panuysckumy, Hseitnapckumu, MTanbgsHCKUMU, ABCTPUHCKUMU
AnbIaMU HENMPECTAHHO CABILIUTCA FPOXOT rpsi3eKaMeHHbBIX TOTOKOB.

Bonbiuoi KaBkas — paitoH 6ypHOro mpoTreKaHHs CeeBbIX IIPoLiec-
coB. YepHbie rpszekaMeHHble HOTOKYU B €0 I0ro-BOCTOYHOH YACTU —
BBIAAOLIMECSI BO MHOTUX OTHoIeHUsX. B IIpusnsbpycre, CBaHeTHH,
Harecrane, Kaz6ekcKkoM paiioHe ceJieBbIe ITOTOKY BpeMs OT BpEMEHU
OyISAT 3XO MOYTH BO BCEX YILEbAX.

OrprI3atoTcs CEMsIMUA U IIPUIIOJISIPHBIE TOPBl AHTapKTHUIBI, OCTPOBA
Espasuarckoit Apkruku, Kananckoro ApKTuueckoro apxunesara, ['peH-
JAHAWY, He rosops yxe 06 VMcnaaHnuu, KOTOpyio HOKYNbAAymnsl (1Ipo-
DBIBHBIE JIEJHUKOBBIE IMABOAKK) U DISLUANTBHO-BYJIKAHUYECKUE IPO-
LECCHI TIPEBPATUIM B OCTPOB BeIUMYANIIEH CEIEBOU HAMPSIKEHHOCTH.

3aJleCEHHOCTh XpeOTOB, faxe ITOJTHAs, YaCTO HE MOXET CIYXHTb
rapaHTHe# OTCYTCTBMS CeJieBbIX SBICHHUN, U 3TO MOATBEPXKIAIOT MPU-
Mepsl Kapnar, Cpenne-Cubupckoro Iiockoropbsi, Xamap-Jlabana,
Cuxora-Anuns, bensix rop B Heio-T'emminvpe, Annaiayeil, mnnarto
Kgaxa B I'ane, I'oHkoHra, paitona Puo-ne-XKaneiipo.

CesieBble IOTOKM HACTOJIBKO BOLIM B XKU3Hb HaceeHUsT Manaiickoro
apxurienara ¥ SImoHCKuX ocTpoBOB, 4To MHIOHE3UI0 MOXHO Ha3BaTh
CTPaHOM JlaxapoB U GaHIKUPOB, a SIMOHMIO — SIMAllyHaMH U TOUCHPIO.

He n36asnensl ot ceneit u octpoBa B okeaHe: B 1861 r. ceneBast kata-
crpoda paspaswiach Ha Ceiliensckux, a B 1886 r. rpssekaMeHHBLIH [10-
Tok npoiuen yepes [Topr-Crennu Ha PONKICHICKUX OCTPOBAX.

B 3TOM GerioM 0630pe MBI He YITOMSIHYIHM O ITupeHesx, AreHHU-
Hax ¥ bankanax, 06 DduonckoM Haropbe U JIpaKOHOBHIX Topax, O
MekcukaHckux Ceeppa-Manpe u ' BUaHCKOM Haropbe, o ropax ABCT-
panuu, Hosoit I'Buneu, Hopoit 3enanmuu, Manarackapa u Ipu-
Jlanku, o xpe6Tax B npenenax Typuuu, MpaHa u monryocTpoBoB Apa-
Buiickoro, Kopeiickoro, MHIOKHTasE ¥ 0 MHOTUX APYIuX OOBEKTaX.
Tak BOT, BCe OHU TOXE CEJIEONACHBI, U UX ITOTOKM MECTHBIM KUTEISIM
MpPeACTABJISIOTCA CAMBIMH YXXaCHBIMU Ha CBETE.

Topsl — ropamu, HO BO MHOTMX JTMILb CJIETKA BCXOJIMJIEHHEBIX MECTAX
TaKXe CNyJyaloTCs Ceid, HarpuMep, B KueBe win B oBparax u Gankax
CpenHepyccKoi BO3BBIIEHHOCTH... MBI OCTaHABIKBAEMCH, MHAYE MBI C
BaMU MPUAEM K BBIBOY, YTO CeJIM BOODIIE TOBCEMECTHBI U BE3IECYLUH.

6.9. CoumMu pykamm

MHoroe MoXxHo HaTBOpuTH B ropax! U cesesrie NOTOKY HaKa3biBa-
I0T Hac 3a 0e3anabepHOCTh, HEKOMIIETEHTHOCTh, paBHomylue. [Ipu-
BEJIEM MPUMEDEI.

ITeyanpHO u3BecTHA KaTtacTpoda B Abepdane — nocesnke Ha p. Tadbd
B IOxHOM Vanbce (AHIIUS), CTABUIMM Ceifyac I0XKHBIM IIPUTOPOIOM
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ropoja Meprtup-Tunsui. 3aeck, B palOHE YTOJbHOW 1axTel MepTup-
Beiin, ¢ 1875 r. orchinanuch OrPOMHbBIE OTBAJIBL [TYCTOW nOpos! (Iau-
HUCTBIE CJIaHI(bl ¢ BKJIIOYEHUEM 1IJIaKa U «XBOCTOB» — OUEHb TOHKO-
3€PHUCTBLIX OTXOHAOB 00OraTUTE/NbHOU (habpuKK), OpraHU30BaHHBIE B
CeMb TEPPUKOHOB. BeplunMHa OJHOrO M3 HUX HAXOAWUJIACh Ha BBHICOTE
156 M Hag mocenkoM K Ha pacctosiHuU 600 M OT GaMXaiiiero goma.
Peuraronium okasanoch CUAbHOE YBIaXHEHUE OTBAJIOB (BBIXOA IPYH-
TOBBIX BOJ IUTIOC OCanKHU).

TyMaHHbIM yTpoM 21 oKTAGPS 1966 I. moaBuMXKKa BOJOHACHIILEHHO-
ro MaTepuasa NpuBejia K BOSHHKHOBEHUIO CEJIEBOTO II0TOKA 00bEMOM
107 teic. M3. I'pa3ekaMeHHasT Macca CO CKOPOCThiO 9 M/c BOpBajlach B
TIOCEJIOK, YHUYTOXUB PSII XWIbIX IOMOB M LIKOJIY. B pe3yssraTe 10-
ru6nu 116 gereit u 28 B3pocabix. s paccnenoBanust IpUYMH KaTacT-
podsl, TToNyyMBIIEH TOMCTUHE MEXIYHAPOIHBIM pe30HAHC, aHIJIMM-
CKO€ TPABUTEILCTBO HA3HAYWIO CIEIMATIbHBINA TpUOYHaI.

B deBpane 1972 r. 6nu3 ropoga CayHaepc B 3anagqoit Buprunuu
(CIIIA) niocne cuibHBIX JOX/eH popBanachk iotTnHa byddano-Kpuxk.
BO3HUKIIUI TeXHOTEHHBIN Cellb, COCTOSILUMI U3 OTPaGOTaAHHBIX BOX U
OTBAIOB YTOJIBHBIX LIAXT, MpPOLIEN MyThb B 24 KM, pa3pyilUB OKOJIO
4000 noMoB u mory6uB 125 yesoBeK.

CrouHrle BObl I. AJiMa-ATa cOpachIBaIOTCSI B CeBepo-3allafHOM
HanpaBJIeHUU, TJe CKalLIMBAIOTCSl B €CTECTBEHHBIX BII0AIIe06pa3HbIX
nonxenusix Copoynak 1 XKamankyM. [locieqHuit HakomuTe b SBISUICS
pesepBHBIM. Ilockoneky B 1987 r. CopOynak yxe comepxajl OKOJIO
1 mapa M 3TOBOHHOI XXM, TO BCE HAMPaBIAIoch B 2Kamankym. Tosns-
KO 3a IocieaHue I8tk MecgueB 1987 r. Tyna 6bu10 no6aBneHo Oojiee
25 MUuIH M3 BOIBI.

IlecuaHas rJI0TMHA B YCIIOBUSIX ITOATOIUICHUS — BPeMEHHOE IIpe-
mstcteue. Y BOT okosio 9 4 yrpa 29 ssHBaps 1988 r. BonoHaChIILEHHEIR
mecok ABUHYJCI. CTOYHEIE BOALI HPOpPE3TH IecKu MOMHKYMOB U
70 muH M3 mecka u Boasl o6pywuauch B p. KackeneH. IToToK XyTKoi
CMECH PacxoloM 10 4—35 Teic. M3/C ¥ IIMPUHON MecTaMu 10 1 KM
rmoryomn 10 4yenoBeK, CHeC JBa aBTOMOPOXHBIX U OAUH XeJNe3HOLO-
poxHbIit MocT (noe3n HoBocubupck — TallkeHT 4yaoM ycrest 3aTop-
MO3MTH ITepesl MPoBajioM), 3arps3Hui Kamyarailckoe BOmoxXpaHuInLIE.
IlocnencTBusi — MOpaJbHbBIE, SKOJIOTUYECKUE, SKOHOMHYECKHUE.

B 10 kM K 3anany ot lyian6e, B MONOCE NMPEATOPUI, OKalMIIA-
fonileil ¢ ceBepa ['Hccapckyio HOJMMHY, PACIIONOXEHA MTOKaTasd BO3BBI-
LICHHOCTB — aAbIp YPTado3. 31ech 0OCBAUBAIUCH 3eMJIIH, OBLTH IOCTPO-
eHbl HOBble mocesku. B xuniake Ilapopa pacmnonoXuiaucek aBa pec-
MyOJMKaHCKUX HAayYHO-IIPOU3BOICTBEHHBIX O0bequHeHUs «3eMene-~
sue» u «bornapsap». Ciona nIpoTsAHYJIUCE HUTH OPOCUTEIBHBIX KAHAIOB
U apblkoB. Bomy munu, He xanesd. Ha poBHOM Mmecte — 370 IPOCTO
0ecXx03sIICTBEHHOCTD, a Ha TOPHEBIX CKJIOHAX yXe IpecTyruieHue. B pe-
3yJIbTaTe COTHU MUJUIMOHOB KYOOMETPOB JIECCOBUIHEIX CYIJIMHKOB
[TOCTOSSHHO HaxOJMWJIUCh B OOBOJHEHHOM COCTOSIHUMU.
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23 ssuBapst 1989 r. B 2 4 02 MMH ITO MOCKOBCKOMY BPEMEHHU IOCIEN0-
BaJl 7-0annpHbIN ceiicMuyeckuii yaap. Ha mecte kuunaka Okyauboso
BO3HUK IpA3€BOil MOTOK LiuMpuHoit okono 800 m. Yepes 40 ¢ nocne
repsoro tomdka kuupiak [lapopa yxe ObUl morpeGeH o4 MOIUHOU
toniueit (8 — 15 m) rpsiau. [ToTok mpolea IByXKUAOMETPOBBIM NYTh CO
ckopocthio 50 M/c ¥ 3aromu kuuuiak OkymurnoeH. O6beM nepeme-
1IEHHOI IpA3€BOA MacChl OPUEHTUPOBOYHO OLIEHEH B 1 mMip M.

ITouyrn MOMHOCTBIO pa3pyilleHbl TPU KHIWIaKa, Morudau OKojo
1000 uenosex. Ha okpaune IIlapopsl ObUT pacKoriad ocTaBlUMiica ue-
JIBIM JIOM, HO /10 CaMO¥f KPBILIN 3allOJIHeHHBI leccoBoit xxei. [Tpu
X0Ip0€e M0 OTIOXEHUSAM M3-TIOA CYyXOM KOPKMU BBIOPBHI3TMBAIU Ips3e-
Bble (POHTAHUYMKHU.

Br16op cpeicTB cene3alinTh JOKEH OBITh THIATEAbHO 000CHOBAH.
Onpenensiomui NPUHLIKAI — y4eT CBOWCTB CENeBOM MacChl PU B3aU-
MOIEACTBUY IIPOTHBOCEIIEBBIX COOPYXEHHMIT C TOTOKaMH, KOTOPBIM OHU
JIOJIKHBI IIPOTUBOCTOSTh. 31€Ch MOJIe3HO OOPAaTHTh BHUMaHUE Ha IIpHU-
MepHI Hallel HErpaMOTHOCTH B 3TOM OTHOLICHHUH.

B 1960-¢ roawt nproOpena MonyasipHOCTb UAES O CO3MAHUM TaK Ha-
3bIBACMBIX «CKBO3HBIX CEJIE3alUUTHBIX COOPYXEHUE», cOOMpPaeMbIX Ha
MECTE U3 MEeTAUIMYECKUX UJIH XKeJIe300eTOHHBIX d/ieMeHToB. Haes pa-
00TBI TaKOH IUIOTUHBI IIPOCTA JO TIYIIOCTU: CKBO3HAs [UIOTMHA KAMHU
3a[IepXuT, a Bogy mpomyctur. Ha caMoM Jesne MeuTa O pa3feNeHuu
CeJIeBOM MacChl Ha BONHYIO U TBEPAYIO COCTAaBAAIOIIME — BCEro-Ha-
BCET0 MUNAs CKa3Ka. Y TAKOro IIPOeKTa ObLIO HEOCTIOPUMOE JTOCTOMH-
CTBO, OKa3aBllleeCs] e€MUHCTBEHHBIM: CKBO3HOE COOpYXKEHUE YIOoOHee
BO3ABUTATh M OHO TOPA3I0 AelIeBIe MOHOIUTHOrO. OIBIT UCIIOIB30Ba-
HUSI CKBO3HBIX coopykeHUl (3akaBka3be, Cpennsst Asusa, KasaxcraH)
0Ka3aJICsl HETaTUBHBIM, HO IO HEU3BECTHHIM NPUYUHAM OCTABaJICH TIPU-
BJIEKATEIBHBIM I IPOSKTUPOBLIUKOB U CTPOUTENEI.

OnHa U3 TAKUX CKBO3HBIX METAULIUYECKUX IUIOTUH, IIOCTPOEHHAS B
bacceliHe Manoit AJIMaTUHKH y TypOasel «[opelbHUK», 0Ka3ajlach Ha
NYTU MOIIHOIO TIIAIMAJIIEHOTO ceieBoro nmoToka 15 murong 1973 r. Iino-
THHaA ObUIa CMETEHA, HO NPU YAape B BO3AYX OBUIM BHIOPOIUEHEI PO~
MaJIHble KaMHH, OOpYIIUBIIVECS B TOM 4uCiIe U Ha Typbasy. MHoro
JIOJie Toraa noruoio.

Bcecorosnas cenepas komuccusi 'ockomurera CCCP o Hayke M
TexHuke ¥ AH CCCP peuiuteabHO BO3paxana MPOTUB MPUMEHEHMS
CKBO3HBIX COOPYXEHMI KaK CpEICTBA CeNe3allUThl, OCOOEHHO MOCjIe
ypoka 1973 r. Ho unxeHepHas MbICb IIPONOIKAIA TO0EIHO 1HECTBO-
BaTh, 4 B UIOHe 1999 r. moutu non daHbapHbie 3ByYaHUST OUYePETHOE
CKBO3HOE COOPYXXeHHUS OBUIO CIAHO B OKCILIyaTalldI0, YTOOBI HaBcerga
orpanuth I. TeipHblay3 (bacceitH p. bakcan, KabapauHo-bankapus,
CesepHblit KaBka3s) oT yrpoxaioiux eMy celieBbIX IIOTOKOB p. I'epxo-
XaH-cy. Yepes fABa Mecsua, 20 aBrycra Toro Xe rojia, OCTaTKu CKBO3-
HOT'O COOPYXEHHSI IPEeBPAaTU/IMCH B MAMSATHUK HEyMHUpatoleii mpodec-
cuoHanbHO# rynoctu. ['opon xe TripHblay3 npeTepries KaTacTpody.



FTTABA 7
METOJOJIOI'A T'nAPOJOIrnn

7.1. HekoTopsie 00IHe METOXOJOTHYECKHE IJIEMEHTHI

7.1.1. O0mye MoT0KeHHUA

COrmpUKOCHOBEHHME eCTECTBOMCIIBITATENS (B HALEM ClIyyae THAPO-
Jiora) ¢ MPUPOAOH — ITO IMOIBITKA AOCTUYb ¢ Hell HeKOM AYyXOBHOIA,
3CTETUYECKOM, UHTE/UIEKTYAIbHON M Hay4yHOU rapmonuu. IlpeGhiBa-
HHE B COCTOSIHUM TaKO TapMOHMU HE JOJKHO 0oCiabeBaTh B TEUECHUE
BCEH 4YeJIOBEeYEeCKOU XM3HU, OHO MOXET JIMIib NMpeobpaxaThCs, Mpu-
o0peTasi OAHOBPEMEHHO U [NIYOMHY MPOHUKHOBEHUS, U LIKPOTY OXBa-
Ta. Ecnu Takoro npeo6pakeHus HET, TO 3TO MevanbHbI cumiroM. [le-
pecTaB YUUTHCS, IIOCTUTATh YTO-TO HOBOE, YYEHBIM HAYMHAET MIPHUHO-
CUTh Bpel CBOEU HayKe.

PaccMoTpuM mocnenoBaTebHBIE IIard JOCTYMKEHUST TAaKO rapMo-
Huu. Ilo Mepe HakorieHUS (PaKTOB MBI YXOIMM BCe Hablie U Hajblue
OT HEMOCPEACTBEHHbBIX OLUYIICHUH, ¥ HaKOIUIeHUe Hamux ¢HaKToB Ha-
yyHaeT Bce Gojiblie 3aBHCETh OT BHIOOpAa TEOpUH, B paMKax KOTOpOii
OHM pacCMaTpUBatOTCs. MbI IbITaeMcst cOOpaTh DAKThI B OTACIBHBIE FPYII-
ITBI U OTIPEAENIUTD UX OOLIME CBOMCTBA. MBI Ha3bIBaeM I1OJTyYeHHBIE 3a-
BUCHMOCTH MU CHOPMYJIUPOBAHHEIE YTBEPXKICHUST 3aKOHAMM, IIPUH-
LHMIOaMHu, IpaBwiIaMu. B mporiecce 310 AeSITeIBHOCTH MBI MCITOJIB3YeM:

o OOIICU3BECTHBIE MOHATHUSA, HAIPUMEP MAaTEMaTUYeCKUE U QU3U-
YECKHE;

e IIOHSITUSI, MOJIE3HBIE NMPU KIACCUGHUKAIMUAX U OOCYXICHUSX;

e TIOHATUS ¥ MOIXOISLIKE TEPMUHBI, KOTOPBIE MOAOKPAEM IS YIIO-~
TpeOneHUs IPU NMOBCEAHEBHBIX UCCICIOBAHUSIX;

e YMO3PUTEJIBHBIE UIEH, KOTOPbIE MOTYT OKa3aThCid OYEHb MOJNIE3-~
HBIMM M OCTaBaTbCd B CHJIE IO TeX IOp, IMOKAa MBI MOMHUM 00 HX
craTyce;

e Pa3NIMYHbBIC TUNOTE3BI, [IPEATIONOXEHUA U JOTalKK, KOTOPHIC MBI
BBIIBHUIaeM ITpU OOBSICHEHUU SIBJICHUI.

U, HakoHelr, MbI GopMynupyem Oosiee IJIyGOKO PO yMaHHEIE I/1aB-
Hble KOHLEIMIUU:

e MOJIE3HBIE ITOHSATUSL U TOJIOXKEHUS, TIOJy4yaeMble IIPU OCMBICIE-
HUU HAOJIOJEHUN Y 9KCIIEPUMEHTOB;

e CUCTEMBI NTOHSITUN U TIOJIOXKEHUI — Hay4dHble Uaen Gojee odule-
rO XapakTepa, BOKPYT KOTOpPbHIX KOHLIEHTPUPYETCS Hay4yHAsl MBICID;

e BEJIMKME CUCTEMBI IOHSTHH M IIOJOXEHU, 3aKOHBI U TEOPUH,
JNOCTHUTLIME IIMPOKOTO MPHU3HAHUA.
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31€eCh, BUAMMO, YMECTHO YIEJIUTh HECKOJIBKO CTPOK HEKOTODHIM
0COOEHHOCTAM HMCTOPUUYECKOTO PA3BUTUS HAYKM, KOTOpPOE BOBCE HE
SIBJISIETCSI, KAaK 3TO IPEACTaBisIeTCSI MHOTUM, YEM-TO PABHOMEPHBIM
U HEYKOCHUTEABHBIM, a HA0b0pOT, AABASET COOON I10CIEN0BaTENb-
HYK CMEHY MPHJIMBOB U OTIUBOB B OOpHOE MHEHUM, MMEPUONOB OT-
HOCUTEJIBHOTO YCIOKOEHMSI U, HaoOOpOT, pe3Koro o0OCTpeHUsl Ha-
YUYHBIX IIpoTHMBOpeurii. bosee riybokoe TOHUMaHue 3aKOHOMEPHOCTER
pa3BUTUS HAYKM MPHUILIIO [TOCTIe BBIXOAA B CBET B 1962 r. HaluyMeBIueit
kuuru Tomaca KyHa «CTpykTypa HayyHbIX pEBONIOLUIf», KOTAA B Ha-
YY4HOM OOMXO/E TMOSBUWIOCH U 3aTeM OBICTPO YKOPEHWIOCH CJI0BO «I1a-
pagurma». STOT TCPMUH, TOMUMO YCTOSIBILETOCs JIMHIBUCTUYECKOTO U
CPaBHUTEILHO-UCTOPUYECKOrO IMPUMEHEHUS, 0OpeNl HOBYIO XM3Hb B
HAaYKOBEIECHWHU M B YACTHOCTU B METOMOJIOTUU HayK o 3emie. IIpuse-
JEM HECKOJIbKO BaXKHBIX ITOJIOKEHUH U3 [MEpPBOUCTOYHUKA.

JOmOTHUTENbHO BBEAEH BCIIOMOTATEABHBIA TEPMUH — «HOPMAAb-
Has HAYKa», 9TO «UCCJIEN0BAHKE, MPOYHO OIUPAIOLLEeCs Ha OTHO MK
HECKOJIBKO IMPOUUIBIX HAYYHBIX JOCTHXKEHUN — NOCTMXEHUH, KOTO-
phie B TeYeHIe HEKOTOPOIrO BpEMEHU IPU3HAIOTCS ONpPeNe/IeHHbIM Ha-
YYHBIM COOOLIECTBOM KAK OCHOBA PA3BUTHUS €T0 JaNbHEUIIEN MPaKT-
YeCKOH AEATENBHOCTH». DTH JOCTHXEHUS HOJIKHEI 00JaJaTh JBYMS
0COOEHHOCTSIMU: «OTBPATHUTh YYSHBIX Ha JOJTO€ BPEMSI OT KOHKYPUPY-
IOLUX MOJieNei» U ObITh OTKPBITBIMU, YTOOBI «<HOBHIE MTOKOJIEHUS yye-
HBIX MOIJIM B UX paMKax HaluTU ISl ce0sl HepelICHHbIE TPOOIEME] JTI0-
6oro Buna». UMeHHO Takue JOCTHXKEHUS ¥ IIPUBOAST K HOBOIi «mapa-
TUTME».

Ilapaduema — HaGOp NMpeNMMCAHUNA A1 HAYYHOM I'PYIIBL; f1apa-
JUrMa — OOLIENpUHSATHIN 00pasel.

«...MHOro OYMCTUTEIBHON PabOTHI ... OCYIIECTBIACTCS B paMKax
MapafirMbl ¥ Kak MPUSTHO BHITONHATH 3Ty paboTy». «...HaBeneHuem
MOPsiiKa 3aHATO OOJBLIMHCTBO YYEHBIX B XOJe MX HAyYHOIf HesiTeNb-
HOCTU». [Togo0Has NEeATEILHOCT U €CTh HOPMAaJIbHAS HAyKa. « YUeHbIe
B pycJie HOPMAJIBHOM HAyKH HE CTaBAT ce0e Ienu CO3MaHUsI HOBHIX
TEOpUi, OOBIYHO K TOMY K€ OHM HETEpIUMEBI M K CO3JAHUIO TaKHX
TEOPUN APYTUMM».

Hogble TeOpHM BOSHUKAIYU «TOJBKO ITOCTIE Pe3KO BRIPAXEHHBIX He-
yAay B JASTEJILHOCTH 10 HOPMATBHOMY DPEIUEHMIO IIPOOIEM».

«...Ilocne peponOUUY yYeHBIE pAOOTAIOT B APYTOM MUpe».

«...Hosble mapagurMel poXIalOTCH U3 CTaphiX, OHU OOBIYHO BOMpa-
IOT B ce0s OOAbLIYIO YacTh CAOBApS U NPUEMOB, KaK KOHLENTyalb-
HBIX, TaK U IKCMEPUMEHTANBHBIX». «HO OHU peaKo MCHONB3YIOT 3TH
3aMMCTBOBAaHHbBIC IEMEHTHI TOJTHOCTHIO TPAAUIIMOHHBIM CITOCOOOM».

«O0OpallieHUs B HOBYIO Bepy OyayT IPOXOIKATLCS IO TEX TI0p, ITOKA
HE OCTAHETCS B XXKUBBIX HM OJHOTO 3AIMTHUKA CTApOil MapagurMal...».

«...HenoBek, KOTOPHI MPOAOIKAET CONMPOTUBISATHCS IIOCHE TOTO,
KaK BCA ero npodeccuoHagbHas Ipyniia nepelia K HoOBOH mapaiur-
Me, ipso fakto (1o ogHOU ITOM MpUYUHE) IepecTan ObITh YYEHBIM».
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TepmuH «mapaaurMa» He BCErAa MpaBubHO NMoHuMmaeTcs. Yacro
UM MMEHOBAJIM IIPOCTO HOBBbIC KOHLEMIIUU, KPeno OTAEAbHBIX LIKOJ,
CMEHY aKLEHTOB U KIIOYEBBLIX CJIOB, OOCYXIEHUE AEUCTBUTENBHOMN
WM KaXyIeHcs IMoJb3bl OT BBOOUMBIX IIPUEMOB MaTeMaTUKHU MIIU
JAPYTHUX HAyK Y Pa3sHOro poja yBJIECYEHHUS B paMKax BCE TOU Xe HOp-
MaJIbHOM Hayku. CII0BO «ITapaaurmMa» 4acTo MCIO0JIb30BaJI0oCh O6e33ac-
TEHYUBO U 6e3 BCAKMX OcCHOBaHMM. Beab ecnu BEI repekpacure 3a6op
B IPYTOf LIBET, TO OH BCE pPaBHO OCTaHeTcs 3abopoM. Hukoraa He
ObUIO, HATIpUMEP, «CUCTEMHOMN» WIU «MOAEILHON» MMapaXurMel, Kak
3TO MHOTAA YTBEPKIAJIOCh, UOO MCIIOJIB30BaHKE COOTBETCTBYIOLIETO
JIEKCUKOHA HU B KO€H Mepe HE OTPa3ujIoCh Ha CYLLECTBEHHOMN CTOPO-
HE OCHOBHBIX ITOHSTUH U METOLOB TUAPONOTUH, reorpaduu U APYTUX
Hayk o 3eme. Ecin Ke 3TOT TEPMUH NPUMEHSITEL B OIIUCAHHOM JYXe,
TO €ro BBeJCHHE B 00MX0/] HeIb3s ObLIO Obl IPU3HATEH ONPABIAHHBIM.
B KOHEYHOM cyeTe, TSPMUH «I1apaurMa» OTHOCUTCS He K (hopMab-
HbIM MJIM IIPOCTO MPUIYMAHHBIM aclleKTaM HayKHd, a K ee BHYTPEH-
HEMY COCTOSHUIO U K OCOOEHHOCTSIM TOK KYXHH, IJle 3Ta HayKa co-
31aeTCs.

Htak, napagurMa — 3T0 HAYYHOE MUPOBO33PEHUE U MUPOOLIYLIE-
Hue... [Tapagurma — 3T0 CHCTEMA B3IJISIAOB, HAOOP KOHLIENTYaJIbHBIX
U METOMOJIOTMYEeCKHX NpPaBWI U TPEANIMCAHUI, apCeHal METOIOB U
NPUEMOB, CIIOCOOBI pPa3MbILLIEHUH, pacpOCTpaHEHHBIE eIMHO00pa3-
HBIC TYIIMKU M OILIMOKHU, XapakTep TEKCTOB, MaHEpa U3NOXeHUs... [1a-
paaurMa — 3TO OOLICNPUHSITHIA pacIpoCTpaHEeHHEIN B3MJISX Ha TO,
YTO TAaKOE TUAPOJIOTUSI, KAKOW OHA JOJKHA OBITh M KaKOBBI €€ BO3-
MOXHOCTH U MOJIXOAbI.

O6cyxnas nanee obUIEHAYYHEBIE U OOLIEMETON0JIOTNYECKHUE aCIeK-
ThI, MbI MHOTJA TO3BOJIsIEM cebe IUMPOKO IMTUPOBATh HE TOJABKO T/~
DOJIOTOB M IIPENCTABUTEIIEN CMEXHBIX HayK, HO M YYeHBIX 0oJiee nane-
KUX CIelagbpHOCTeR. bojee TOro, K mocaeqHeMy Mbl CTPEMUITUCE OCO-
60, 160 CYKUTAIM 3TO HE TOJBKO €CTECTBEHHBIM, XOTS OBl B CHIIY OOLI-
HOCTU HAy4YHBIX IIPUHLIUIIOB U MOAXOIO0B, HO B TO X€ BpeMs C LETbI0
JIaTh YUTATENIO OLLYTUTH AOMOJHUTEILHEIE TOYKKM OIOPHI B Pa3Mblli~
JICHUSX OTHENIbHBIX BUAHBIX YYCHBIX, C YBMM MHEHUEM XOTENIOCh Obl
cuMrtathcs. M60 ruaposIory He OJIKHBI YyBCTBOBATh CE0S OMMHOKUMHU
B CBOUX NpobieMax.

Korna pa3roBop KacaeTcsi TBOPYECKOro Hayajia B HAlIUX Hay4HBIX
M3BICKAHMAX, TO YACTO 3BYYAT TAKUE CJIOBA, KaK 3[PaBblil CMBICI, BO-
o6paxenue u uHryuuus. He naBag ceGd BTSHYTh B CEpBE3HYIO IUCKYC-
CHIO ITO MOBOAY CYLIIHOCTY 3TUX IOHSTHI, BCE-TaKu 3apUKCHpyeM Hallle
K HUM OTHOILLECHUE.

CHauana o 3apaBoM cMbiciie. [IpuBeneM HECKOJIbKO MPOTHBOPEYH-
BbIX MHECHUA.

BrickaseiBanne Xakciu: «Hayka — He 4TO MHOe, KaK OOy4YEeHHBI
U opraHu3oBaHHBbIH 30paBbiil cMbic» (K. I'peropu. 'eorpadus u reo-
rpadel. M., 1988).
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«...[eonor BeIHYXIEH BCe 6OJbLIE U OOMBLUE [TOJIATaThCS HA OMBIT U
KAYeCTBEHHOE JKJIEKTUYEeCKoe (coueTaolllee pPa3HOPOJHBIE WUHOrIA
HECOBMECTUMBIE B3MMAALI U TOYKKM 3PEHUS) CYXKACHUE — YTOHUYEH-
HBI CMHOHUM 3apasoro cmeicnar (Y. Kapu. B nouckax 3akoHoMepHo-
creit passuTud 3emun 1 BeenenHoit. M., 1991).

3apaBblit CMBICTT HEOOXOIMM KaxaoMy ruaponory. «Ha nepsbix 3Ta-
Iax No3HaHus 3HadeHue 30PaBoro CMbICIA TPYAHO nepeoueHuTb. OH
BBICTYIAET KK CBOErO POJa KOMITAC B HEOOBATHOM MOpe Pa3pO3HEH-
HBIX GaKTOB, a TAKXKE BO BCeX TeX Clydasx, Korga noyemy-aubo umc-
MOJb3yeTCA CKyAHad 1 HetoyHas uHbopmauus. Ha Beictiux cTyneHax
MO3HaHUA 3HAYCHUE 3APABOro CMbICAA NafaeT, HO MOJHOCTHIO HE UC-
yesaeT. Janeko 3a npeaenamMu OOBIACHHOIO ... 3[PaBbIifl CMBICIT ...0Ka-
3bIBAET CIa0yI0 OMOLIbL M, 00Jiee TOFO, MHOTAA CIYXXUT IPUIMHON
ynopHbix 3a0nyxneHui» (P. A. Hexxuxosckuit. Teopust mo3HaHus U Me-
tonbl ruaponoruu. CI16., 1993).

(OCBOMB MaTEMATUKY «4eJIOBEK IOy OpYyANe Tpyaa ropasno bosee
MOHIHOE, YeéM OOBIKHOBEHHBIH «3APaBblii CMBICI», OCHOBAHHBLIM Ha
TpanULIMOHHOM «nomaluHeil» Joruke» (4. b. 3enpaosuy, . M. SAriom.
Beiciras MaTeMaTHKa Ui HAyMHAIOIUX (PU3MKOB M TeXHUKOB. M.,
1982).

«31paBEIil CMBICT» omnpeneieH A. DUHIUTEAHOM KaK «KOMIUIEKC Ipe/-
pPAacCyIKoB, BeIpabaThIBAIOLIMXCS Y YEIOBEKa B Bo3pacte 10 18 net».

«Hayke Bcerga mpoTUBOCTOUT HEBEXECTBO, BOOPYXKEHHOE 3PaBbIM
CMBICJIOM. 3IpaBBIil CMBIC — COBOKYIIHOCTb IOHSTHUIM, MOYEPITHYTHIX
M3 [IOBCENHEBHOIO OMBITa, U KAHOHU3UPOBAHHKIX UCTUH, BHYLIA€MBbIX
NpHU CTaHAapTHOM BocruTaHun» (M. B. BonbkeHiureitH. IlepekpecTku
Hayku. M., 1989).

Termepb 0 BoOOpaxxeHuu. Bcero 1Be LUTATHI.

«...HyxHo eute BoobpaxeHne (IOMUMO 3KCIIEPHMMEHTA), YTOOHI 32
HaMeKaMHM YBUAETh YTO-TO OOJIBLIOE U ITIaBHOE, YTOOKI OTragaTh HEX-
JIAHHYIO, MPOCTYIO U MPEKPACHYI0 KapTUHY, BCTAIOLIYIO 3a HUMHM (3a-
KoHaMH)...» (P. @eituman, P.Jlefiton, M. Cannc. DeitHMaHOBCKUE JIEK-
uuu no pusuke. — T. 1. M., 1965).

«['opazno 6osee cBoOOAHOU HOPMOI (IO CPABHEHUIO C MBILLIEHU-
€M) SABNSIEeTCS BOOOpaXeHHUE, C ITIOMOIIBLI0 KOTOPOTO NMPUAYMBIBAIOTCS
Teopuy. UMeHHO 30eCh JIEXUT UCTOYHUK CYOBEKTUBHOCTH OTHOCUTEILHO
TOTO HamnpapjieHHs, B KOTOPOM pa3BHBaeTcsa Hayka. He cyuiectByeT
JIOTUYECKOTO MYTH, BeAyllero oT onbita K Teopuu» (I'epman Beitsb.
MartemaTtuyeckoe MplieHHe. M., 1989).

Hrak, BoobpaxeHue U 30paBblii cMBICI. Ha mepBEIif B3rsiL — 310
TOJIE3HBIE U HeoOXomuMble Belld. B rmpuBexeHHbIX KoHTeKCcTax [ Beii-
a5t 1 P. PeitHMana BooGpaXkeHe — 3TO CIIOCOGHOCT MBIC/IEHHO IIpe/l-
CTaBUTh, BOCCO3[aTh, IIPOHHKHYTh B CYThb, HO PE3yJIhTaTOM BOOGpa-
KEHHUS MOXET OBbITh U JIOMBICEN, U Ion haHTazur. BcrnoMHUM cloBo-
coyeTanue — «0oNBHOE BooGOpaxkeHue». [ToM0OHEIN Xe ayanusMm co-
HEPXUTCS U B BHIPAXKEHUM «3[IPaBBIN CMbICT». VI3 MpUBeNeHHBIX BBILLE
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MIPUMEPOB CO BCEH OUEBUIHOCTBIO CEyeT BbIBOI, YTO OMHO3HAYHOCTh
€ro MOHUMaHUs UCKMoYeHa. JeCTBUTENIbHO, KaXIOMY MHAUBULYANIb-
HOMY pa3yMy COOTBETCTBYET CBOE OUIYILEHHUE 31PaBOT0 CMbICA: CKOJIBKO
[OJIOB — CTOJIBKO YMOB M CTOJIbKO K€ BAPUAHTOB «3[IPaBOr0 CMBICIIA».

A tenepb 06 MHTYHLUH.

«MHTYHLHsA, 3TOT HEYMIOBUMbIM XU3SHEHHBIA 37EMEHT, BCeraa ak-
TUBHO TIPUCYTCTBYIOIIMI B TBOPYECKON MaTeMaTHKe, MOOyKIast U Ha-
IIpaB/isid Aaxe camoe abcTpakTHoe MbluureHue» (P.Kypant. Marema-
THKA B COBpeMeHHOM mupe. M., 1967).

«Ee (dusuky) Bce miy6xe MoCTUraiy Giarogapsi CHHTE3Y SMITUPH-
4eCKOTO HAOJIOAeHUS ¢ YMCTO MATEMaTUYECKOM MHTYHULMel». «Marte-
MaTHyYecKasi MHTYMIIMS Yallle OKa3biBAETCS KOHCEPBAaTUBHOMN, HEXENIH
PEBOMIOLIMOHHON CUIOM, Yallle CKOBBIBAET, YEM OCBOBOXKIAET». «...Ma-
TeMaTUYeCKass MHTYULMS Y XOpOolua M IUIOXa, OHa HeoOxomuma Ui
TBOPUYECKOM paboThl B GU3UKE U B TO XKE BPEMS €if HENIb3s [TOTHOCTHIO
noBepATbea. [IpUYKMHBI 3TOM ABOMCTBEHHOCTH 3aJIOXEHBI B IIPUPOJE
camoii Matematuku» (. k. [JaitcoH. MaremaTika B HU3HIECKUX Ha-
ykax. M., 1967).

«AHorna uHTYMIUA — TOT Xe onbIT» (H. H. Moucees. AjropuTMsl
pa3uTud. M., 1987).

Benuka ponb MHTYUMIIMU — «4YAECHOTO CIUIaBa OTbITa M 3HAHU»
(P. A. HexXXMXOBCKUI. DMITUPUYECKAs CTAXUS TTO3HAHUS B THAPOJIOTHH.
M., 1978).

«MHTYHUIMSA — YyyThe, TOHKOE IIOHMMaHUE, IPOHUKHOBEHUE B Ca-
MYIO CyTh yero-Huoyap» (C. M. Oxeros. CinoBapp pycckoro si3bika. M.,
1978).

«...AHTYMLUS, TO €CTh HENOCPEACTBEHHOE YYThe UCTUHBI, KOTOPOE
yrafplBacT, IPO3PEBACT €€, MPOPOYECCKU IPEABUAMT TaM, Kyla He J0-
CTUTaeT HayuyHBIH cniocob ro3HaHus» (B. . BoitHo-Aceneuxuit. Yto
takoe Hayka? CapaHck, 1994).

«M ecnd UHTYHUTUBHBIC IMOIMBITKY NPOHUKHYTH B TallHB! [Ipupons
3a0bIBaOTCS, TO (HAKTHl CO3HATENLHOIO MPUMEHEHUS JIOTUKY B Hayy-
HBIX OTKPBITHSIX HE TOJIBKO QUKCUPYIOTCA KaK Haubonee pocThie MyTu
K JOCTHXKEHUIO yCIIeXa, HO ¥ MONaaaoT Ha CTPAaHMULBI KHUT U YYeGHU-
KOB. IMEHHO M0 HUM U yYaTCsl Hallli CTyaeHThl. HeyIuBuTeIbHO, 4TO
3TOT IIyTh OHU IIPUHUMAIOT 33 €QUHCTBEHHO BO3MOXHBI» (I'aHc Ce-
Jpe. OT MeyTHl K OTKPBITUIO: KaK CTaTh yyeHRIM. M., 1987).

OTH HECKOJBKO KPaTKHUX IPHUMEPOB O POJU MHTYULUMUHU B Hayke,
KOHEYHO, He JAlOT O €& POJIU MOJHOTO M 3aKOHYEHHOTO MpecTaBie-
Hus. bonee Toro, BO3HUKAeT BOPOC — BCELAA JIM UHTYUIIMS TONe3Ha?
[IpaBna, OTBET 3MeCh OUYEBUACH: VIS KOTO Kak.

Tak 4TO Xe 3TO TaKoe MHTyuuus? 3a €€ MpOoSBIeHHEe MBI OGBIYHO
BOCIPUHUMAEM HEOXHMAAHHBINA MMp00aeCcK MOHMMAaHUs CaMOM CYTH Jiena
WU Xe GoJjiee YCTOMYMBYIO KAapTUHY BUIEHMS YErO-TO IOXOXKEro Ha
uctuHy. MHTYUTHBHOE O3apeHHe, HMHTYUTUBHOE BOCIIPUATHE HEHCTBH-
TEJIBHOCTU — 3TO BCerla Harpaja 3a JONI'MA U KPONOTIAUBBIA TPYI, 3a
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BEPHOCTh HAyKe, 3a JHTY3Ma3M, 3a JIOOOBb K IIPEAMETY UCCIea0Ba-
HUIA, 32 6IU3KOe K IIPaBUJIBHOMY COCTOsIHME Aywd. Y Bcerna 370 naap,
yalle BCero He COBCEM 3aC/IY>KEHHbIY, MHOrJa aBaHCUpOBaHHbINA. U k
He TIEPeXUBLUEMY [TOCIE MHTYUTUBHOM BCIIBILLKW COCTOSIHUSI PALOCTU
U GIarogapHOCTH CIOCOOHOCTD K MUHTYUTHUBHBIM Pa3peleHUsIM 3a1a4
1 MpobJieM MOXET U He BEPHYTHCS.

MHoOrue npeacTaBUTeNIM YYEHOTO MHUpPa 4acTO HE MpOoYb MOIAEp-
XATh Pa3roBop 00 MHTYUTUBHEIX 03aPEHUSIX, HO, CYOS IO MX Tpylam,
B UX UCKPEHHOCTb HE BCErna MOXHO MoBepuUThb. [losTomy Mbl yanie
BCEro UHTYUTUBHO CKPBIBAEM OT OKPYXAIOLUMX IPABAY O NPOSIBIEHUSX
csoeit nHTYnuuu. [MocnenHss, XOTS TOTAA BPSI IX €€ CACAYeT CYUTATh
UHTYHLIMEH, CKOpee BCero He MOXET BBECTH MCCiieloBaTens B 3a0myx-
JeHue, OYeBUIHO 3eCh cpabaThiBaeT YTO-TO APYroe, Hanpumep u3-
MeHa caMoMy cefe, a TouHee TeM MMPUHIUIAM, KOTOpPhIC BCEra CUM-
Taja TPaBUJIbHBIMY JIYYIasi YaCTb YEJIOBEYECTBA.

7.1.2. O MaTeMaTHKe B FHIPOJIOTHH

Cpa3sy XxoTuM 00paTuTh BHUMAHUE Ha ABAa NMPOTUBOpPEYAIUX IPYT
IpYTy BapMaHTa «MaTeMaTU3alMu» TUAPOJIOTMU M IPYTUX HayK O 3eM-
ne. T1epBBlii, K COXaNeHNIO HE CaMblil pacIpOCTPaHEHHBIH, — 3TO TOT
CJIydail, KOria MaTeMaTHYeCKUe METOABl M IIPUEMBI €CTeCTBEHHO MU
0e3 HACWJIMSA BXOIST B IUIOTh M KPOBb TMAPOJIOrMU. BTopoit e — rpex-
MET 3J0YIIOTpebIEHUII HEKOTOPBIX «O0YYUBILIMXCS» T'MIPOJIOTOB, HO
YacTO M MaTeMaTMKOB, He HalleqIuX ceOs B MaTeMaTHMKe M CYUTA-
IOLIMUX, YTO B THAPOJIOTHM, KyHa OHHU TPULILIH, UM BCE JO3BOJICHO.
I'me-to 3mech BEIPHCOBBIBAETCS U HEKMl coOupaTebHbIN 00pa3 rumi-
poJiora, 3aTpaTHBIIEr0 Ha OCBOEHME KaKOro-HUOyIb pa3jaesia MaTeMa-
THKUA MHOTO CUJI M BpeMEHH, YU KOTOPLIM, MOXET OBITh MHOTIA JaXe U
Ha ypOBHE I10ICO3HAHHMSI, TPEOYET, YTOOHI €ro HayKa HeMeIJIEHHO pac-
[JIaTHUIACh C HUM 32 IPOSIBICHHBIE YCWIN. MaTeMaTHYeECKME METOMBI
B ITOCAEAHEM Cllyyae Kak Obl «IPHKJIEUBAIOTCS» K Telly TMIPOJIOrUH,
COIIPOBOXIAIOT €€ M MEIIAIOT €if B Pa3BUTHM.

MaremaTtuka He IPOCTO I10JI€3HA TUAPOJIOTY, OHA €My KpaiiHe He-
o0xoauMa, HO HeceT ¢ cO0OU I HEro He TOJBKO 6J1aro, HO U Ompe-
JIeIEHHYIO OMaCHOCTh. 31eCh IT0JIE3HO PaCUIMPUTh HAlll B3[JISIA HA TIpHU-
CYTCTBME MAaTeMaTHKU B TMAPOJIOTUM, MO0 ropasfo BaxKHee, YEM IIPO-
CTO IMOIb30BATHCS (HOPMATBPHBIMU MAaTEMaTHYECKUMU IIpueMamMu (0Cco-
6eHHO B hOpMe «IMaKeTOB» MPUKJIALHBIX IPOTPaMM), MaTeEMATU3UPO-
BaTh CBOI 00pa3 pa3MeILICHUI HA YPOBHE (DOPMYIHUPOBOK UCXOAHbBIX
UIOeH.

A Jajibllie HAM XOTeJIOCh Obl MPENIOXUTE BaM, YUTATENb, PSAA LU-
TaT, NMPEACTABJISIONIMXCSI OYEHb BBIPA3UTEIBHBIM JAOMOMHEHMEM K Ha-
IIUM Pa3MBIILIEHUSIM O TOM, YTO TAKOE€ MaTeMaTHKa ISl TUAPOJIOTUU
U OIPYTHX eCTECTBEHHBIX HayK. CrieMasbHO XOTUM 3apaHee OTMETUTh
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BaXKHOCTBb WU O MPUOPUTETE MPOCTEMIINX PEIIEHU M MEPER CIOKHbBI-
MM, XOTS YacTO U BHelUHe Haubosee pecrekTabelbHBIMU.

«Maremarnka — ecrectBeHHast Hayka» (F'epman Beiinb. Matemartu-
yecKoe MplluuieHne. M., 1989).

«MateMaruka He OTHOCUTCA K €CTeCTBeHHbIM HayKam» (P. Deiin-
MmaH, P.Jlelitod, M.Coaunc. MeilHMaHOBCKUE JeKLUUU O HUUKE, —
T. 1. M., 1965).

«...Bce pucyemple Haykoll KapTUHBlI HPUPOALI, KOTOPHIE TOJBKO
MOTYT HAaXOAUTHCS B COINIACUU C JAHHBIMU HAOIIOAEHUA, — KAPTUHBI
matematuyeckue...» (JIx. Ixunc. 3aranounas Bcenennas, M. Knaitn.
Marematuka. ITouck nctudel. M., 1988).

«...I'myGokoe nmoHMMaHue MaTeMaTUYECKUX COOTHOIIEHU, B KOH-
1[e KOHLIOB, HEOOXOAMMO IS IMOHMMAaHUS NMpupoabl» (P.MPeitHmaH,
P.Jleiiton, M. Cannc. MeitHMaHOBCKUE JIEKIVHU 110 pusuke. — T. 2. M.,
1965).

«...Ilpupona npeacrapaseT OO0 peayiM3aLMIO MPOCTEMIIMX MaTe-
MAaTUYECKU MBICIMMBIX 3/1eMeHTOB» (A. DifHiiTeitH. CobpaHue Hayd-
HBIX TpynoB. — T. 4. M., 1967).

«MBI TOMXHBI CTPEMUTBCS JAaBaTh HE IIPOCTO OMMUCAHUS SIBICHUMH,
a HauboJee MpoCcToe U3 BO3MOXHBIX onucauuit». (H. H. Moucees. Ma-
TEMaTUKa CTAaBUT 3KcnepumeHT. M., 1979).

«B03MOXHO, HET GoJiee KOBAPHOIO U OIAaCHOTO OOMaHa, YeM CIOX-
HbIIl M M3SALUHBIA MaTeMaTHUYECKUU aHaiu3, ITOCTPOSHHBI Ha Heo-
cHoBatenbHbIX Hpenanoceuikax» (T.YembepneH, ¥Y.Kspu. B nouckax
3aKOHOMEPHOCTEI pa3sButus 3emin ¥ BeemedHoit. M., 1991).

«...ITo 3moii 1IyTKE OpUTAHCKOM aKaJeMUYeCKON UCTOPUHU UPE3BhI-
YaiflHO MHOIO U3 TOTO, YTO IIJIO ITOJ 3TUM UMEHeM (IIpUKIIafHas Ma-
TeMaTHKa), He ObUIO HM MaTeMaTHUKOM C KaKOi-MMOO KOHILENTyalb-
HO# LIeJIOCTHOCTBIO, HU TIPUIOKEHUEM K YeMY-JIMOO0 PAKTHYECKH Baxk-
HOMY WU K 00JacTH, Iie MOXHO ObUIO OBl 3KCIIEPUMEHTAJIBHO [pO-
BEpUTh, BepHO OHO WK HeBepHO» (TuM [Tocton u Man Crioapt. Teopust
katactpod. M., 1980).

«Bo Bcex cnyyasix MaTeMaTHKa UCIIOIb3yeTCA A pa3yKpallMBaHUs
THIPOJIOTHYECKUX NIPOOIIEM, a He U UX peLIeHUS».

«B runponoruu KaXnslif HOBBIM MaTeMaTUYECKUIT METO OCTaBJIsLI
rmocsie ce6s B HACAeICTBO IMOrpelIHOCTH, OOBAB/ISIEMblE KaK HAyYHBIE
otkpoitust» (V.Clemes, 1986).

7.1.3. Teopus B ruAPOJIOTHH

KU3HEHHO BaxXeH IS Pa3BUTUSI COBPEMEHHOM TMIPOJIOTUM BOII-
POC: CYILIECTBYET JIM B HACTOSIIIEES BpeMs TEOPUS TMAPOJIOrUH (reoso-
TCHUH, METEOPOJIOTMH, OKEAHOJIOrHH, reorpaduu), M eCjad CYHIECTBY-
€T, TO UTO 3TO Takoe?
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Knaccu@uiiupyeM BapuaHTbl METOLOJOTHM HAYK O 3eMJIe 110 YPOB-
HIO paCCMOTPEHHUS NMpPEAMETa €€ UCCAeJOBaHMIA:

1) sMIUPUKO-OIUCATENbHBIN;

2) TeopeTUuecKUi 3aUMCTBOBAHHBIH;

3) TeopeTHYeCKUI CODCTBEHHBIN.

ITepBoMy YpOBHIO OTBEYaET TMAPONOTUS, KOTOPYIO YCIOBHO Ha30-
BEM <«TPAJAMLMOHHOK». DTO Ta r’MAPOJIOTUSI, OCHOBBI KOTOPOU B Oosiee
WK MeHee siBHOH opme Obutn 3asoxeHbl B 30— 50-¢ ronpl XX B. u
KOTOpas BO MHOTOM COXPaHHIa CBOU IO3ULIMM U B HACTOLIIEE BPEMH.
BTopoMy YPOBHIO COOTBETCTBYET TEOPETUYECKASI OCHOBA, IIOYTHU B YHU-
CTOM BUAE UMIIOPTMPOBAaHHAS M3 MEXAHUKU, TMAPOJUHAMUKU U Ma-
TeMaTH4ecKoil (pU3MKU, HO, B IIEPBYIO OYepelb, U3 MAaTEeMaTUYECKOK
CTAaTUCTUKU. TpeTHil ypOBEHD TOJBKO ELE YTaAbIBaeTCs, XOTSI KPYITH-
LBl €70 MPOSBICHUS MOXHO ObUIO 3aMETUTh M B PaMKax TPAaTULIMOH-
HOM rHaposioruy. JJanbpHeH e Hallk paccyXaeHus: OyAyT KacaTbCs B
OCHOBHOM COOCTBEHHO! TMAPONIOrUYECKON TEOPHH.

Tanc Cenne (O1 MEYTH K OTKPHITUIO: KaK CTaTh yueHEIM, M., 1987)
Jlajl obpasHoe omnpeneacHue: «1eopur — 3TO HUTH, KOTOpbIE CBI3bI-
BalOT UMEIOILIMECS QaKThl». TeOPHUH 3aPOXKIAIOTCH, XKMBYT MOJIHOM K13~
HBIO, UCIIBITHIBAIOT HEIOMOTAaHUSI U HHOrAa ymupawT. CHayana — 370
MBICJICHHBIE CUCTEMBI, COIIACYIOLUMAECS C DKCIIEPUMEHTAIbHBIMU JTaH-
HBIMU, TTOCTEIIEHHO PAa3BHUBAIOIIMECS M IIPEBPAIIAIOLIHECT U3 YUCTO
VYMO3PHUTENIBHBIX COOOpaxeHuit B ¢GopMy o0lero 3HaHuA. 3HAYCHUE
BBICOKOU TEOPUM COCTOUT HE TOJIIBKO B IUIONOTBOPHOCTU €€ IpPEACcKa-
3aHUU, HO ¥ B YYBCTBE YBEPEHHOCTU, KOTOPOE OHA IIPUHOCHUT C COOOIA.
Jlyumrasgs w3 Teopuil Ta, Koropas Hambonee mpocTa, JOKa3aTeibHa,
KpacuBa, 2KOHOMUYHA, TOCTYITHA MOHUMAHUIO U IPUHOCUT HAaUGOJIb-
Iee UHTENNEKTYANbHOE YAOBICTBOPEHUE.

Urak, ectecTBEeHHOHAay4YyHasl TEOPUST — B3aMMOYBSA3aHHAST 3aMKHY-
Tasi CUCTEMA HAyYHBIX NMOHATUMN, NPUHIIUIIOB, KOHLEMILIUM, TUIIOTES,
uaeit, METONOB M TEPMUHONOTUU, 000011ar01as 3aKOHOMEPHOCTHU CY-
LIECTBOBAHUS ¥ Pa3BUTUA MPUPOILI B YCIOBUSIX BO3NCHCTBUS HA Hee
4eJI0BEYECKOro o0UIeCTBa B paMKaX KOHKPETHOM AUCLIUTIIMHEI WK ee
pasjaesna B uuKie Hayk o 3emiie. OCHOBHOM SI3BIK TEOPUU — MaTeMaTH-
YECKUM.

B cBoe Bpems JTronsur doH bepranandu (oTer CHCTEMHOro IIOAX0-
J1a) ONPOMETYMBO BBUIBUHYJI JIO3YHT O MOJE3HOCTH TaK HA3bIBAEMBIX
«CJIOBECHBIX TE€OPUl»: «/JOCTOMHCTBA MaTeMaTHYECKMX TEOpUM — HX
HEABYCMBICAEHHOCTH, BO3MOXHOCTH CTPOTMX BBIBOAOB, MPOBEPSIEMOCTD
JaHHBIMU HaAGMIOBEeHUIT — XOpolIo u3BecTHl. Ho U3 3TOro BOBCe HE
CJIEIyeT, YTO TEOPUU, CHOPMYJIMPOBAHHBIE C TIOMOLLUBIO OOBIYHBIX SI3bI-
KOBBIX CPE/ICTB, CIleqyeT npe3upaTth Win oropackiBats. CioBecHas Teo-
pus JIyullle, 4eM OTCYTCTBUE TCOPUU KAaK TAKOBOU, WIU YEM TEOPHS,
KOTOpag MOTOMY TOJBKO, YTO €€ MOXHO 3allKcaTh MaTeMaTUYECKH,
HaBSI3bIBACTCSI MPUHYAUTENLHO U B PE3Y/IBTaTe HCKAXAaeT HeHCTBUTEND-
Hocth» (Ludwig von Bertalanffy, 1968).
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DTy CEHTEHLHMIO JI06AT LIUTUPOBATh, a reorpadbl ocobeHHO Giaro-
rOBEMHO, TaK KaK OHA Ha rpebGHe BOJIHBI O0LIed TEOPUU CUCTEM KaK
Obl YTBEPIMJIA TIPABO HA CYLLECTBOBAHUE «CJIOBECHBIX Teopuii». Ho ma-
BaiiTe, OTOpOCUB 3MOLMHU, GoJiee NPUCTATIBHO TOCMOTPUM Ha 3TU TPU
MPOLUTUPOBaHHbIE (pa3sl. JleACTBUTEBHO, Cpa3y CENYET COITIACUTLCS,
4TO <«IIPUHYAUTEIbHBIE TEOPUU», KOTOPBIMHU, K COXAaIEHUIO, U300u-
JIYIOT BCE€ Hayku O 3eMJjie, B TOM YHUCJEe M TMAPOJIOTHS, HE TOIBKO
MCKaXawT ACHCTBUTENIBHOCTb, HO IONPOCTY BpelHBl, UOO 3acCOp4IOT
Hay4yHoe rpocrpaHcTBO. Ho M3 3TOro BoBce He CiieAyeT BBIBOX, YTO
HEMEJUIEHHO CJIeayeT IPUBETCTBOBAThH CIOBECHYIO TEOPUIO KaK Hau-
MeHbllee 3710, YTo ke TaKoe «CIOBEeCHasl TeOpHUs» B HayKax o Jemue?
DTO AaXe He NMAJUTUATUB, a [IPOCTO OTHEJbHBIC IPOSBICHNUS IIPpeObIBa-
HUA 3TUX HayK B omnucaTebHOM cocTosiHUM. Hy a xenaHue ciioBecHbIE
[TOCTPOCHUS HA3BIBATh «TEOPUEH» — 3TO HE MPOCTO JEJN0 BKYyCa WIHU
MO/Ib], @ CKOpee IPOCTO HECOCTOSATENbHAS M BPEIOHOCHAS MPETEH3M.

Boo0b1e-1o pasrpaHuyeHue MONb3bl U BpeAHOCTH MaTEMATUKH IS
HallMX TEOPUI Ha IEepBHIA B3MISIA BecbMa 3aMbIciioBaTo. M mpoTu
yepe3 MUHHOE I0JIe IUTIOCOR M MUHYCOB MaTeMaTU3alMX OTHIOAb He-
MpOCTOE Jen0. 30ech HE MOXET ObITh PELENTOB, HO JOJKHA IPUCYT-
CTBOBaTh YBEPEHHOCTh B TOM, YTO HACTOSILLIMIA yUE€HHIH BCEraa cymeeT
OIITUMAJILHO pelIMTH It cebs 3Ty 3aaavy. Ho To, yeMm Ttakoe pasrpa-
HUYEeHUE OOBIYHO 3aKAHYMBAETCSI, BBI3HIBACT Y JyMaIOIIMX JIIOIEH He-
WYTOYHOE OecrnokoicTBo. OOpatuMCsl K BOIIPOCY, YTO MBI JOJIKHBI
MMOHUMATP IOJ TEOPHUEN U HACKOJIbKO IOCHEHSIS JOJDKHA OBITh MaTe-
MatusupoBaHa? YacTo roBopaT 0 GIM3O0CTH ITOHSATHH «TEOPHSI» U «3a-
KoH». KOHEYHO Xe, 3TO HE TaK, €CJIH FOBOPUTb O TEOPUM, a HE O
KakoM-To (parmenTe. Teopus 0OBIYHO 3MXAETCS Ha HEKOM COBOKYII-
HOCTH 3aKOHOB. Y el1ie II00AT COMOCTaBAATh OIPEAETICHUS «TEOPUSI» H
«Mofenb». Harpumep, MOXHO NMPUBECTH TAKOE BHICKA3bIBAHUE!

«Teopuio B ee sMOpuoHanbHO# (opMe 4acTO Ha3bIBAIOT “Moae-
1610”» (Ix. b. MapuoH. Pusuka u pusnyeckuit mup. M., 1973).

Boo6i1ie-T0 HACAbHBIHA BapyMaHT COCTOMT B TOM, 4TO Ha 0ase uMe-
IOLLEHCST TEOPHHU CIIEAYET CTPOUTH Mozesb. Ho 3T0 He Bcerna Bo3Mox-
HO, TaK Kak MOAXOIALUEH TEOpUM MOJ PYKOH MOXET H HE 0Kas3aThcCs.
B sTOoM ciydae OZHOBPEMEHHO ¢ KOHCTPYMPOBAHMEM MOJENU 3aK/Ia-
JbIBAIOTCS U OCHOBBI TEOPUM. BbIpHCOBBIBACTCA CIEAYIOLIN TE3UC: YeM
OoJbIIAs YacTh HEKOU TEOPUM HAXOAMT CBOE OTPAXKEHUE B MaTeMaTH -
YECKOM MOJETUPYIOIIE CUCTEME, TEM MEHBILE Pa3INyMe MEXIy 3TOM
Teopuei 1 ee MOPOXIEHUEM -~ MOJENpI0. BOODILE Xe s13bIK MoAen-
POBaHUSA IUTIOC CJIOBECHBIE MNMOSCHEHHUs, PACCYXACHUS, CpaBHEHUSI U
000CHOBaHUSA U €CThb A3bIK TEOPUU.

TekcroBast yacTh TEOPUU HOJKHA MCIOJB30BATh TEPMUHOJIOTUIO
KOHKPETHO OTpacieBoOi Hayku, B JaHHOM Cilyyae TMAPOJIOTUM, a HE
OBITh M3JIOXKEHHON Ha SI3bIKe, MPUHATOM B CTPOTUX CIIELIMAIM3UPO-
BaHHBIX MaTeMaTU4YeCKUX paborax. Peyb mueT, KOHeyHO, HEe 00 HC-
OJIb30BaHUU M30PaHHBIX MAaTEMAaTUYECKUX TEPMUHOB, YTO €CTECTBEHHO
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¥ HeoOXOAMMO, a O S3bIKE U (OpME HU3MOXKEHHUS, TTOHATHBIX TOMBKO
MaTeMaTHKaM C y3KOH creiuanu3aiuei.

A Kax OOCTOMT HeNi0 C Teopueidl B TMAPOMOTMM U COIpeAesbHBIX
Haykax? B cBoe BpeMs M. A. Benukanos (I'uaponorus cywu. JI., 1948) |
Cpeayl YETHIPEX METONOB TWAPOIOTMM (HApsiAy C 3KCHEeIUIIUOHHBIM,
CTAllMOHAPHBIM M 3KCIIEPUMEHTAIBHBIM) Ha3Bal «TEOPETHYECKUU
aHa/M3, KaK BBITEKAOMUM U3 0Opa0OTKU JaHHBIX U IKCIEPUMEHTA,
TaK ¥ CTPOSIUMIICS HEIOCPEACTBEHHO M3 OCHOBHEIX 3aKOHOB (DU3NKU
1 MexaHuku». BooOlie B ruipoiorHuecKoi ¥ poNCTBEHHOM’ IUTepaTy-
pe CJIOBO «TEOpHsl» BCTpeYaeTcsl He CTONb yXe pellKo, HO ODBIYHO 3a
3TUM MaJIo 4To cToUuT. CpeAu JOCTaTOUHO KPYNHBIX paboT, B HA3BaHU-
AX KOTOPBIX HENMOCPEACTBEHHO IPUCYTCTBYET CIIOBO «TEOPUS», MOXHO
Ha3BaTh OYKBAJIBHO €XMHUIIB, HAIPUMED:

M. M. IIpoTonssikoHOB. Teopust CTOKA MOBEPXHOCTHBIX BoA. M., 1932.
OCHOBHbBIE TOJIOXKEHUST COBPEMEHHOK TEOPUHU CTOKA MOBEPXHOCTHBIX
Box. M., 1940.

A.H. bedanu. OcHoBrl Teopuu auBHeBoro croxka. — Y. 1. Opecca,
1949; 4. 11. JI., 1958.

MoxHO J1 3TH pabOThI OTHECTH K MOMIMHHO TeopeTHdecKuM? OYeHb
YCJIOBHO, TeM OoJiee 4TO Ha3BaHHble NMYOJHMKALMY JAaBHO YCTapeH.
B TeyeHuMe mocaeqHUX TPUIALATH JIET CJIOBO «T€OPHST» THAPOJIOTH YIIOp-
HO u3berajid 10 BIIOJIHE OYEBHIHBIM IIPUYHHAM.

W13 ruaponoros, KOToOphle yAEIWIN BHUMAaHUE TEOPETUYECKOMY ac-
MeKTy, Mbl MOXeM Ha3BaTb P.A. Hexxuxosckoro (Teopus nozHaHus U
Mertoxasl ruaponoruu. CII6., 1993). On onpeneny TEOPHIO KaK «YIIO-
DPSTIOYEHHYI0 COBOKYIHOCTh HAKOIUICHHBIX 3HAHWI», XOTS YIOPSAO-
YUTh MOXHO U COBOKYNHOCTb YHCTO HAOMIOAATENBHBIX, MIIUpUYE-
CKHUX U reorpa@uyecKux CBEJACHUN M YTO «B LEJOM MBI IIPUHYKICHEI
KOHCTAaTHUPOBATh, YTO TEOPETUUECKUE TIyTH PEIEHUS ... TIOKA OrpaHM-
YeHBI».

Tonbko MOSBICHUE MATEMAaTUYECKUX Monejeil MHUIIVMPOBANO U
BO3HHKHOBEHUE 3a1aTKOB TeOPEeTHYeCKOi ruaposoruy. Jpyroe aeio,
YTO MHOTHE MOJEAU U TEOPETAYECKHEe HaOPOCKU ITOKa elife HeCoBep-
LUEHHBl U HE BCeraa aJeKBaTHBI Mpupode. A KaK 00CTOUT He/I0 B CO-
npenesibHbIX Haykax? JlymMaeM, 4TO TEOpPeTUYECKHUI acTieKT JOCTaTO4-
HO BBIPaX€H B ruapou3nKe, METEOPOJIOTUHM U OKEaHoJoruu. B reo-
rpadum xe He3aMMCTBOBAHHBIX TEOPETUYECKUX IIPU3HAKOB He 3aMeT-
HO. YTBEpX/AeHUe, YTO B MX HayKe (3a MCKIIOYEHHMEM KapTorpaduu
KOHEYHO) KaKasi-TN00 TeOpUs OTCYTCTBYET, OOBIYHO BBI3bIBAET Y reo-
rpad0B peakLUIo, HATIOMUHAIOIIYIO TAKOBYIO YV JIIOAEH, KOTOPEIM CO-
OOILLMIIH, YTO OHY JIMILEHBI YYBCTBA I0MOpa. B xayecTBe npumMepa He-
000CHOBAaHHOIO ONTUMM3Ma, KacalolIeToCsl pa3BUTHS TEOPUU Teorpa-
¢uu, npuseneM cinosa I3suna Xapsesi (HayuHoe oObsicHeHUEe B reo-
rpadun. M., 1974) o Tom, yTo noctpoeHue Teopun B reorpaduu («6e3
TEOPHUM MBI €/1Ba JI MOXKEM IPETeHAOBaTh HA IIPU3HAHME Hallel cob-
CTBEHHOU MHAMBUAYATBHOCTH») B IIHPOKOM BIICYATISIOLIEM MACIl-
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Tabe — «epBeiillas 3aga4a B TEKYILEM JecaTuieTun» (u3naHo B JIoH-
JoHe B 1969 r.) U «mmycrs HalIMM Jo3yHroM Ha 1970-e roawr Gymer:
«Bpl y3HaeTe Hac Mo HalIUM TEOPUsM». HeT, MBI TaK U He y3HAIU
reorpadoB 1o ux TeopuaM HU B 70-€ Tojbl, HY B MOCHAEIYIOIIME JECH -
THJIETUS.

7.1.4. CymecTByomue 1 HeCymecTBYIOIME 3aKOHbI

«IToHATHS GM3UKKU U ee 3aKOHBI JIeXaT B OCHOBE BCEFO €CTECTBO-
3HaHUsI» (DPuU3nyeckuil SHIMKIIOIEAUYECKHUt coBapb. M., 1983).

«...Bce mporiecchl, NpoTeKalyMe B HEXUBON TIpUpoe, OJIUUHSI -
10TCS 3aKoHaM ¢u3uku 1 xumuu. Y tonsko uml» (H. H. Moucees. An-
TOPUTMBI pa3Butus. M., 1987). DToT obImeHayYHBIR TE3UC HEOCIIO-
PUM U IOKEH OBITh Y3aKOHEH IJIA YYCHOTO MUpa. TeM He MeHee B
Pa3NMYHbIX HayKaX O 3eMJie CYLIECTBYET JIOXXHOE MOACIYIHOE OLLY-
LIEHHUE, YTO 3aKOHBl — 3TO HEMPEMEHHBIN aTpUOYT KaXJI0i OTpaciu
HaYKH.

Kak Bcerna Gosiee kaTeropudHsl reorpadsl. BCmoMHUM BBIIBUHY-
Thill A. A.I'puropressiM 1 M. X, ByABIKO «IIEpHOAUYECKUIA 3aKOH Te0-
rpaduyeckoit 3onansHocT». JAH CCCP. Ne 1, 1956). Tyt naxe Her
OpMYTHUPOBKYU «3aKOHa», TONBKO Ha3BaHHe. Booblue-to reorpadu-
Yyeckasi 30HAJIbBHOCTDh KaK HabmonaeMblit (pakT Obuta KOHCTaTHPOBAaHA
Ha Halllelf IUilaHeTe ¢ He3allaMSITHBIX BpeMeH. TeM He MeHee KaK reo-
rpaduyecKuil 3aKOH OH NPU3HAH MHOTUMU reorpadaMu. YIOMsHEM O
NIPYIMX HECYLIECTBYIOLIMX 3aKOHAX.

I'eorpaduyeckux:

e 1IEJIOCTHOCTU reorpaduyeckoir 060JI0YKHY U B3aUMHOH 00YCIOB-
JIEHHOCTH €€ KOMITOHEHTOB;

o TEPPUTOPUATILHON NUdhepeHInanuy;

o TpaHC(OPMAIMK [TOTOKA COJIHEYHOM 3HEPruu B OMOTeOLIeHO3E;

e YCTONYUBOCTU (PYHKLUHOHUPOBAHUS T€OCUCTEM WK DPETYISTOP-
HBIX (PYHKLMH OTACIBHBIX MOJCHUCTEM;

¢ SHTPONMU I€OCUCTEM;

e YUCJIa MTOTOKOB XOPTOHA;

» Kpymb6eiina (o popmuposanny npoduis IUIKeR);

o [Tenka (00 OTCTYIIAaHUM CKJIOHOB);

e 3BOJIIOLMHY JaHAIadTa.

I'unponornyeckux:

e BOJIHOTO OanaHca;

o TEIUIOBOTO OajlaHca;

e KBAJIpaTUYHOIO COMPOTHUBIICHUS B TYPOYIEHTHBIX BOAHBIX IOTO-
Kax.

Bce nmepeyuncieHHbIE 3aKOHBI JIMOO NPEACTABIAIOT OG0 chopMy-
JIMPOBAHHBIE KOHLELIMY WM TUITOTE3b], WIH Xe SBJIAIOTCS CENCTBIEM
HMCTUHHBIX 32KOHOB.

221



W Hora TepMUHY «3aKOH» BOOOLLE He TpUAaeTCs Kakasi-nubo 3Ha-
YUMOCTb, U OH UCIIOJIb3YeTCst KaK Obl Mexay npoyumM. Het obuienpu-
HATOTO KPUTEPUsl, ONPEIeNsIOUIEro HeYTO KaK 3aKOH WX He 3aKOH.

Bce BbluenpUBeNeHHbIE MPUMEPLI CBUIAETENBLCTBYIOT O TOM, 4TO
TIOHSITUE «3aKOH» [TPOHU3BIBAET BCIO HAyKy U B TO X€ BPEMS UCIIONb3Y-
€TCs IOCTaTOYHO BONBHO. [TombiTaeMcs NPEATIOXKUTE HEKOTOPBIE OIpe-
AcNeHUs. JaKon — KpaTKoe YTBepIIEHUE, ONpelensolee CyLHOCTh
3/IEMEHTAPHBIX SIBIEHUIA U IIPOLIECCOB B UX B3aHMOCBSI3U C BIIUSIOLIN~
MU apryMEHTaMHU 1 PaClpOCTPAHEHHOE HECKOJIBKO 3a NPEeibl U3BECT-
HBIX ()aKTOB; TOMUMO CJIIOBECHOI'O BCETJa UMEET MaTeMaTH4eCKOE Bbi-
paxenue. PaznuyaioTcs CieAyioilue YPOBHU:

e YHUBEPCATbHbBIE (HU3MUYECKUE 3aKOHBI (3aKOHBI TPUPOIBI);

» (hM3MYeCKHe 3aKOHBI C OrpaHUUYEHHON 06JACThIO AeiCTBUA,

o HEHOMEHONOTUYECKUE 3aKOHBl C OTPAHUYEHHON 00nacTbiO JeH-
CTBUSI, OOOCHOBAHHDLIC IMITUPUYECKU YU YACTUYHO TEOPETUYECKHU.

Coomnowenue — BLIABIEHHOE B pe3y/bTate aHanu3a HabnoneHui
U SKCNEPUMEHTOB IPeJICTaBICHUE O B3AUMOCBA3H 3JIEMEHTaPHBIX ITPO-
LECCOB U SIBJICHUI B OrpaHMYEHHOM 001aCT JEHCTBHST; KaK MIPABUIIO,
OTHOCHUTCS K OITpelesieHHON 06JacTd HAayKU M Bceraa TpebyeT cooT-
BETCTBYIOILIEH MaTeMaTH4yecKOM ammpokcuMmanuu. Paznuyaroores cie-
Nylolle YPOBHU:

o MOJMYIMOUPUYECKUE (MHTEPIOJSILNOHHbBIE) COOTHOILCHUS,

* SMIUPUYECKHE (IKCTPAMOJSILMOHHEIE) COOTHOLUEHUS.

Daemenmaproe seaenue (31eMECHTAPHBINA MPOLECC) — OCHOBHOE,
OYMILIEHHOE OT MHOXECTBa COITYTCTBYIOLIMX JeTajieit, pauHUPOBaH-
HOE, BBIIEJIEHHOE U3 CIOXHON CUCTEMBI NPUPOIHBIX SIBICHUMN.

' Konuenyusa — cucteMa B3IJISLIOR Ha MPOLECCH] M SIBJIEHUS U Ha TIPHU-
YUHBI, UX OOYCIOBIUBAIOLILE.

Henb3s He yIOMSIHYTh O JOBOJILHO HEOIPEACIEHHOM CJIOBE «3aKO0-
HOMEPHOCTh», KOTOPOE YacTO U CTOJIb HEOOIYMaHHO CTaBST PSIIOM CO
ciaoBoM «3akoH». P.A.HexuxoBckuit (Teopusi mO3HAHUS U METOIbI
rugposiorun. CI16., 1993), HanpuMep, OTMEYAET, YTO «B THIPOJIOTUH
HE MPUHSTO YIOTPEOISITh TEPMHUH «3aKOH», HO YaCTO HCIIONB3YETCS
BBIPAXEHUE «3aKOHOMEPHOCTh», KOTOPOE TPAKTYETCS «KaK MHOTOKpaT-
HO MOBTOPAOMIMIiCS HayuyHbIA dakT». O «3akoHax» HexnxoBckoro yxe
CKA3aHO BbILUE, Teepb MOAe3HO 00CYIUTH U CIOBO «3aKOHOMEPHOCTE»,
Cpa3sy OroBOpHMcCs, YTO NPUBENEHHOE BEILIE ONpeae/ieHUe MPeACTaB-
nseTCq HeyJauHbIM. JleicTBUTENBHO, €CTi KOHCTATalMs (HakTOB — 3TO
YCTAHOBJICHUE HaNU4Ms MM HECOMHEHHOCTH 4ero-iubo, To MHOro-
KpaTHass KOHCTaTauusd BpSA M U3IMEHUT CUTyauuio, u6o ¢axr He
U3MEHUTCS OynyYr MHOTOKPATHO ITOBTOPeHHBIM. OHAKO, YTO XKe Ta-
KO€ «3aKOHOMEPHOCTb»? B 3TOM C/OBE NMPUCYTCTBYIOT /IBa OTTEHKA,
[IO3TOMY, BUAUMO, TOCTATOYHO IPABUJILHBIMU OYAYT TakHe (HOopMy-
JIUPOBKH:

e 3TO NOAMEYEHHAsI 0COOEHHOCTD IIpoLecca, SIBJICHUS WX CTPYK-
TYpBl O0BEKTa B 3aBUCUMOCTH OT ONPEAENSIOUINX UX (PaKTOpPOB;
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* 3TO NposBIeHUE QU3NUECKUX 3AKOHOB B CJIOXHBIX 00bEKTaX, PO~
Lieccax M SIBJAeHUSX.

B xoHeyHOM cueTe, 3aKOHOMEPHOCTb — 3TO TO, YTO MbI ITbITAEMCSI
OOHApYXUTh NpU NIEPBUYHOM FMAPONIOrMYecKOM aHaiu3e. U, koHeyHo
XK€, 3aKOH VI 3aKOHOMEePHOCHb ECTh IIOHSTUS PAa3IMYHOIO YPOBHS, XOTSI
HexXuxoBckuii sBHO BOCIIPMHUMAET TOCHe HEe KAK HEKUM HE COBCEM
COBEPIIECHHBIN 3aKOH. Cpesu «HEKOTOPBIX BaXHbBIX 3aKOHOMEPHOCTER
B TMIPOJIOTUU» OH, HAIpUMeEp, MEPEUYUCIISeT CleAyIOLIHe:

e PENYKLIMIO MOAY/ISE MAKCUMAJIBHOTO pacxola o IUIoLIaad BOHO-
cbopa;

¢ 3aKOH YMCJIa BOZOTOKOB PA3IMYHOIO Mopsiika XOPTOHa;

¢ pEryNIupyiolliee BIUsIHUE 03€pa Ha ruaporpa¢ CToka U3 HeEro.

MoXHO, KOHEYHO, paCCMaTPUBATh MIEpeYNCIACHHBIE (PaKThI KaK IOJ-
JIMHHBIE 3aKOHOMEPHOCTHU, XOTS BCE TPU UMEIOT HECOMHEHHOE Teope-
TUYECKOe oOBsicHeHHe. BooOiue Xe, OTCaeXuBaHUE 3aKOHOMEPHO-
CTeid — Heu30eXXHBIM 3Tar, MPEeAIIESCTBYIOUUNA BBIIBAEHUIO COOTHO-
LIEHWH, @ UHOT/A ¥ 3aKOHOB.

7.1.5. CracreMHbidi CHHAPOM

B 6onbIMHCTBE paboT M0 MATEMATU4YECKOMY MOJIETTUPOBAHHIO IIPO-
LIECCOB CTOKA TAK WIY MHAye YUTATEJIO AAIOT [MOHATH, YTO aBTOPHI B
KaKOH-TO Mepe PYKOBOACTBOBAJIUCH IMPUHLIUIIAMK CUCTEMHOIO aHa-
siu3a. O3HaKOMUBLIUCH ¢ paBGoTaMH, COCTaBUTh 00 3TOM 0oJiee Mo-
HOe IpeICTaBjeHue HEBO3MOXHO. OCTaeTcss HEBBISICHEHHBIM, Ieii-
CTBUTEJIBHO JIM MOJEJIBEPBl HYXXIATUCH B IIOMOIIU CUCTEMHOIO aHa-
JIN3a WIN TOJIBKO COWIM JUIsl ce€0si MONe3HBIM 0003HAYUTh NPUODILEe-
HHE K HEMY.

[Tocne 1950 r. B Hay4YHOI 001LECTBEHHOCTH HAOIIOAATIOCH 0ONIBLIOE
CMSATEHHUE B CBA3U C MOIBICHUEM «00yell meopuu cucmem» U CBSI3aH-
HBIX C HEU MOHATUIL «CcUucmemHo20 no0xo0a» U «CUCMEMHO20 AHAAU3A».
. Xapgeit B kHure «HayuHoe oObsicHeHue B reorpadun» (1974) nu-
cajl, YTO «... CUCTEMHBIA aHAJIM3 OKAXETCsSI OMHOM M3 BaXXHEHIIUX Me-
TOXOJOTHI BTOPOIA [MOJIOBUHEBI ABAALIATOrO BeKa». BOZHUKIN MaKCHMMa-
JIICTCKUE BO33pEHUS B reOoTUM, reorpaduu, TUAPOJIOTMU U JPYTUX
Haykax o 3emiie, GETULIU3UPYIONIUE POJIb M BO3MOXHOCTH CUCTEMHO-
ro nmoaxona. IlpuBeneM HEKOTOpEIe U3PeYeHUS TOAOGHOrO TOJIKA.

«be3 cTpyKTypHOro, QYHKUMOHAIBHOIO U IMHAMUYECKOrO acleK-
TOB CHCTEMHOTO IOAXO0Ja K re0JIOTMIeCKOH cpelie HEBO3MOXHO pa3pa-
GaTeIBaTh HU TEOPETUYECKUE NMPOOJIEMBI ... QU3UYECKOI TeOJIOTHH, HU
BaXKHelIMe ee npuKIagHble Borpockl...» (I'. K. Bounapuk. O6as te-
opusi MHXeHepHOH (du3udeckoit) reosorun. M., 1981).

«... Cymeil reorpadbl MIpaBUJIBHO OCMBICJIMTD CBOM 3aJayM C TOYKH
3peHUs] TEOPUN CHCTEM, OHM CMOTJIU OBI 06PATUTL Ha HUX BCIO MOILUb
cuctemHoro aHanusa» (I. Xapseit, 1974).
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«... CHCTEMHOMY IMOJXOY I10 CaMO} €ro CYTH IIpUCYLUa OrpOMHas, B
HEKOTOPOM CMBICJIE BCeoObeMITIONIAs, LIIMPOTA OXBaTa HAYYHBIX IIPO-
onem» (B. H. ConHueB. O TpyAHOCTSIX BHEAPEHUS CUCTEMHOrO MTOAX01a
B husnyeckylo reorpadpuio. — Bompock reorpaduu, 1977).

Bce a1 cenTeHU MM Ype3aMepHbl. Ho moutH daHdapHOro 3By4aHus
anoJyioreTuka cucreMHoro nogxoza aocrurna y J.Knupa (Hayka o
cUCTeMax: HOBOe u3MepeHue Hayku. M., 1983). M denoseueckas uc-
TOpus Gbl1a pa3duTa HA TPU MEPUOAA, PA3TUYAIOILUXCA IO XapaKTepy
TOCIIOACTBYIOLUEN HAYKMU:

1) «moHayuHbIit» (M0 XVI B.) — BpeMsi 3ApaBOTO CMBICIA, MPOO U
OIIMOOK, HEOAYKTUBHBIX PAaCCYyXKICHUM, aKLIEHTOB Ha TPaJAUuLMH,

2) «onHoMepHoit Hayku» (¢ cepenrHbl XVII no cepenunsr XX B.) —
MEPUOJ 3KCIEPUMEHTOB M nrddepeHIIManvy HayYHbIX JUCUUATUINH;

3) «aByXMepHOil HayKu» (¢ cepeauHbl XX B.) — BpeMsi BOSHUKHO-
BEHHUs HAYKHU O CUCTEMax M WHTerpauus 3TOM HOBOM HayKu C Tpaau-
UMOHHBIMKA HAYYHBIMU TUCUUIDIMHAMU.

. XapBeeM ObUIM BBICKAa3aHbI HEAOKA3aHHBIE W HEJOKAa3yeMbIC
YTBEPXIEHUS, KOTOPEIE OH ITOCYUTA «HEOCIIOPUMBIMU». Cpeau 1mo-
CJIeTHUX 0CODO MOKA3aTEIBHBI CeyOLLNe:

e CUCTEMHBII aHAJIM3 «OXBaThIBaeT (OPMYIMPOBKU TPAAULMOHHON
HayKH»;

e [IPUEMBI CUCTEMHOTO aHAIN3a «PAaCIIPOCTPAHSIOTCS HA TAKUE JUC-
LMIUIMHBL., B KOTOPHIX B3aUMOIEHCTBUS HACTOJILKO CJIOXHBI, YTO UX
HEBO3MOXHO HCCJIEIOBATh C IIOMOLUBIO TPAAMLIMOHHBIX HayYHBIX Me-
TOJIOBY;

® «BO3MOXHOCTH CUCTEMHOIO aHa/lIM3a ... ONPEHEISIOTCS TOH MHO-
FO3HAYHOCThIO, KOTOPAask OKPYXaeT CUCTEMHBIE KOHIICITIIUM. ..».

Ocobast mpUBJIEKATEIbHOCTh CUCTEMHOTO aHAJINU3a IS OIpeesieH-
HBIX KPYTOB Hay4yHOTO MHUpa Oblja obecrieyeHa CIASAYOIIMMHI IJIaBHbI-
MU OOCTOSITEILCTBAMU:

e CTPAaCTHBIM ITOACIYAHBIM XEJAHUEM IOSBICHUS OO0leHAYYHOMI
METOJI0JIOTMYECKOI [TaHALEH;

e JIOCTYIHOCTBIO, IMOYTHU NPUMUTHBHOCTBIO, IOHSATUM CUCTEMHOIO
[0AX0Na;

e HACTOJILKO IIMPOKUM OIpEAENeHUEM IOHATUSA «CHCTEMAa», 4TO
OHa OTBeYajia BCeM MBICIUMMBIM O0BeKTaM;

* PACIUIBIBYATOCTRIO MIPUHLIMIIOB U IPaBMII [IOXX0AA, YTO MO3BOJISI-
J10 cBOOOAHO U Oe3HAKA3aHHO MPOSBIATh CBOXO MHAMBUAYAJIBHOCTD.

C nonynspHOCTHIO CUCTEMHOTO aHATKU3a MOLJIA COIEPHUYATE TOJIb-
KO €ro HeOIpeAeNeHHOCTb. I103TOMY CTOJIb IPOTUBOPEYMBO OTHOLIIE-
HUe K HEMY U CTOJIb TYMaHEH pe3yJibTaT IMoJyBeKa ero MpUuCyTCTBUA B
Hayke. Kazanoch Obl, 4TO Ha3BaTh JIIOOOH OOBEKT «CHUCTEMOI» — 3TO
OecrpourpalllIHOE yTBepXaeHe. Ho faBHO U3BECTHO, YTO «BCE O3HAYa-
eT HU4YTO». [109TOMY TakK M OCTaJIOCh HEAOCKA3AHHBIM, YTO XK€ ITO TaKOe
CUCTEMHBI noaxon (CUCTEMHBIN aHaIU3, O0INAS TEOPHUSI CUCTEM):

e MUpOBO33peHUe (XapBeii);
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e cXeMa YHU(HMKAUUU BCEro HayyHOTrO MbILLIEHUS (XapBeil);

o IIpUHUMITHANLHASA HoKTpUHA (Bepranandu);

« HayuyHas aucuuruinHa (A. K. bucsac. CucteMHBIi MOAXOX K yIIpaB-
JIEHUIO BOIHBIM Xx035iicTBoM. M, 1985)?

ChIrpalt T4 CUCTEMHBIN IOIXOJ CTONb PELUAIOLIYIO POJIb IS CYILie-
CTBEHHOTO IOabeMa HayKy BO BTOPO# nonosuHe XX B., KaK 5TO NIpea-
ckasbipay Xapseit? Yto ObI HU YTBEPXKIATU ariojIOTeThl CUCTEMHOIO
noaxoxaa, He ceirpai. Ceityac yxxe MOXHO, MOJABOAS UTOTHU, BCE, YTO
OTHOCMTCSI K CUCTEMHOMY aHaTU3Y U MTOAXOAY, YCIOBHO pa3leUTh Ha
TPH CEKTOpa, OTIMYAIOIIMXCS APYT OT APYra MPUHIIUIIHMAIBHO U CYILe-
CTBYIOLUHX ITOYTH MMapayieIbHO.

Cexmop nepsvii. 31ech UCHOJIB3YETCS CAMO MOHATHE <«CUCTEMAa»,
MpeobIagaT KOMITUASIMOHHEIE PAa3bICHEHUS, IIPUCYTCTBYIOT MHO-
TOYUCIICHHbIE TEPMUHBI, PACCYXKAECHUS U CCUTKM. XapaKTepHO BbIABK-
XeHUE IPU3BIBOB U JIO3YHroB. [1OCKONBKY OCHOBHAs Macca CjydaeB
«IIPUMEHEHUS» CHUCTEMHOro aHajIM3a B HayKax O 3emiie, K CoXaje-
HHIO, OTHOCUTCS UMEHHO K 3TOW KaTerOpUU, MBI YIAEIUM IOCAeaHeN
0cob0e BHUMAaHKE.

Cexmop émopoti. B ero paMKax MpakKTU4ECKU OTOXIECTBISIOTCS I1O-
HSITHSI CUCTEMHOrO aHAJIM3a U MAaTEMaTUYECKOT0 MOAETUPOBAHUS [1PO-
LIECCOB U SIBJICHMIA, IIPUYEM ITOCTEeHEE OCYLUIECTBIISETCS B OCHOBHOM
MIpeJICTaBUTENIMM OTpacieBbIX HayK. CCbUIKM Ha CUCTEMHBII IOIXO0/ B
3TOM cIy4yae HOCSAT BeChbMa (DOPMAIBHBIN XapakTep M 10 OOJBLIOMY
CYETY OHU HE HYXHHI.

Cexmop mpemuii. 3mech TEOPUS CUCTEM BOCIIPUHHUMAETCS KaK pa3-
JIe]l TIPUKJIAAHOM MaTeMaTHuKHU, IIe MaTeMaTHYecKue MOJAeTU paspa-
0aThIBAIOTCS MAaTeMaTUKAMU B TUIAHE Pa3sBUTHUS TEOPUU UX HAYKU.

CyuTraeM IOJNE3HBIM OOPATUTHCS K HEKOTOPHIM COOOpaKEHUSIM U
peruinkaM ¢uiocoda M CIeLUaducTa IO METONOJOTMU HAYKH
I'.I1. lleapoBuukoro (M36panueie Tpyasl. M., 1995).

CucTeMHBIN IMOAXOH U CUCTEMHBI aHAIU3 — 3TO Pa3sHBIE CTOPOHEI
TOrO SIBJICHUS, KOTOPOE B CBOE BpeMs OBUIO HA3BAHO <«CUCTEMHBEIM
JBIDKEHUEM», U OOBEAMHUBIIUM HMpPENCTaBUTENEH pasHBIX ITpodeccHii.
K rmaBHBIM MOTHBaM Takoro OOBeIMHEHWS OTHECEHBI:

e TIOITBITKY HaWTHU MOMIEPXKY Cpenu AeATeNied APYTUX HayK, ecid
OCTaJIOCh HEOCO3HAHHBIM CBOE MECTO M He HaWACHO B3aMMOITOHUMA-
HHUE B CBOei CODCTBEHHOI HaykKe;

o IIOTIBITKY MOMTH IO MYTH HAaMMEHBILEr0 COMPOTUBIIEHU U [103a-
MMCTBOBATh CPECTBA PELICHHMSI CBOMX HayYHbIX MPOOJIEM Ha CTOPOHE.

ITocTaBieH BOIPOC O TOM, YTO BCE-TAKUA OOBEOMHSAET JIOACH IIOI
dnarom cucremMHoro ABrxeHus1? OTBET B OCHOBHOM COCTOUT U3 OTPU-
UAHUIA: 3TO HE €IMHCTBO B JJOTHYECKOM U 3IHCTEMOJIOrMYECKOM ILIa-
He (3MUCTEMOJIOTUsS — TEOpUS MMO3HAHUS), He €IUHCTBO OOBEKTOB
U3YYEHUS, HE EIUHCTBO CPEICTB U METONOB MBILIJIEHUS. DTO MCKIIIO-
YUTEJIbHOE €MHCTBO TOTO, YTO HA3bIBAIOT «CUCTEMHOU OpHEHTALUEH»
M «CUCTEMHO UAEONOTHEN».
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MOMEHTEHI YA3BUMOCTH CUCTEMHOTO ABMXKEHMUS:

¢ YTO, B KOHLE KOHLOB, Mbl OXHAA€M OT CUCTEMHOTO JBWXEHUA,
YeM OHO JOJDKHO 3aBepLiMThesa? (MMEHHO 3[eCh 3aBs3biBaeTCst y3ei
OCHOBHBIX MPOTUBOPEYUIN CUCTEMHOTO JBUXEHUS U 3aJI0XEH OCHOB-
HOM MCTOYHUK KOH(MJIMKTA MEXIY €ro YYJaCTHUKAMHU);

¢ CUCTEMHOE [IBMXKE€HME KaK «MHTEPAUCUMIUIMHADHOE» U «UHTEp-
podeccUoHaTbHOE» 00Pa30BaHUe IOJDKHO «CO34aTh MPOAYKT, BBIXO-
ISILMIA 33 pAMKHM KaXI0i oTaepHON npodeccuu» (M B ITOM 3aKIIIO-
YEHO IJIaBHOE BO3PaXECHUE B 4lpeC CUCTEMHOIO ABMXEHUS).

A BOT 3aMevaHue, CBUAETENbCTBYIONICE O HECTYYaHHOCTH MOsIBIIE-
HUS CUCTEMHOIO ABUXeHUsI, 6o/iee TOro, O HEKO 3aKOHOMEPHOCTH,
MIPOSIBIISTIONIENCH B pa3HOe BpeMs U B pa3Hoif popme. B cBsaA3u ¢ cylie-
CTBYIOIUMM CTPEMJIEHHEM K MHTErpallMy HayK BO3JIaraauch HaJeXIbl,
YTO HeKasl «HayKa» IpeojojieeT IPAHULBI MEXAY TPalAlHOHHBIMU
HayKaMM ¥ BbipaGoTaeT oOluue MPUHIUIBI, TPEICTABICHUS U S3bIK.
Hogeitiiag uctopusi Hayku CBUAETENLCTBYET, YTO TAKHUE HAAEKIABI BO3-
JIaTaJINCh, HaNlpUMEpP, HA KubOepHemuKy. :

«...Jdymaro, 1 naxe yGexaeH, YTO 3TU HAICXKIHl HE ONPaBHAIOTCA U |
B OTHOLUEHMU HbIHELIHEro BapuanTa cuctemuoro noaxona» (F.I1 Ilen-
poBulkuii. 36panHeie Tpyasl. M., 1995) (niepsas nyoiukauus qatu-
pyercst 1974 r.). ,

Hrak, kubepHeTHKaA KaK METaHayKa He COCTOSIIacCh, Ja U He MOrjia
COCTOSITBCSI, CUCTEMHBIN MOAX0A Kak OOlleHay4YHas IaHales peaHu-
MMPYETCsl TOJIbKO BETepaHaMU CUCTEMHOrO ABUXEeHUS. He oyeHb siceH
TIPUHLMII NIPEOAOICHUS] MEXHAYYHBIX IPAHUIl U 6aphepoB, HO CTPEM-
JICHHe K MHTErpalMu HAayK He ociabeBaeT. B mpuHLMIIE OHO MOXeET
OBITh YIOBIETBOPEHO pa3HbIMU criocobaMu. Ho, HaBepHOe, TO/IBKO OAVH
W3 HHUX HE SBJISETCS JOXHBIM. IpenmosoXuTeIbHO OH JIOJKEH CBO-
JIUTHCS K B3aMMONPOHUKHOBEHMIO, CBoero poaa auddysuu, Hayk. Ho
HACKOJIbKO JIerde M BOXIEIEHHE! IIpenCTaBUTh cebe CBOI0 COOCTBEH-
HYI0 NIPUBBIYHYIO (TPaIULIMOHHYIO WIM BUIOM3MEHEHHYIO) HayKy KaK
ObI TOCIIOACTBYIOIIEW HAX PSAOOM APYIUX ¥ HAJENSIOLIEH IOCHEIHUX
CBOMMM «BEJIMKUMH OTKPOBEHUSIMU».

PaccraBasice ¢ mpo61eMOit «CUCTEMHOTO CHHAPOMa», XOUETCS CIIPO-
CHUTh: HEYXEeJIM BCe — 3TO JIULLUB PACIliaTa 332 HUYEM He OrPAaHHYEHHOE
UCITONB30BaHME TIOHATUS «CUCTEMA»? Benp Bce, YTO OHO O3HAyaeT H
4YTO O HEM MOXHO CKa3arh, COAEPXUTCS B JIIOOOM TOJKOBOM CIOBape
DYCCKOTO sI3BIKa.

7.1.6. HausHplii HHQOPMATHOHHNIM

C nevyanbHBIMU ¥ HEOE3BPEIHBIMU UCKAXKECHAMU IIPUXOAUTCS CTall-
KUBAaTbCSA B CBSI3M C HEIIPABOMOYHBIM NPMMEHEHUEM B reorpapuu 1
JpYTUX HayKax 0 3emiie HEKOTOPbIX OCHOB Teopur UHGpopMaruu. Ouid-
604HO MnpearnonaraeTcs, YTo NPUPOAHAT CUCTEMA, €CIIM OHA ABJISETCS
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JVHAMHUYHOM, MOXET paccMaTpUBAThCS KaK WHGMOPMALMOHHAA, a
n1000e U3MEHEHUEe COCTOSIHUSI TIPUPOIHOIO KOMILIEKCA MOXHO U3Y-
yaTh KaK Ipolecc MoJAydYeHUs U repepaboTku uHpopmauuu. Hamom-
HUM O CTaTUCTUYECKOU CYTH ABYX OCHOBHBIX [TOHATHI, HHTEPECYIOLIHX
Hac B 3aTPOHYTOM KOHTEKCTE, — SHTPOIMUU U MH(MOPMAIIVH.

byzeM uMerh B BULY MPOCTEULIYIO cucTeMy X C HETIPEPHIBHBIM
MHOXECTBOM COCTOSSHUH X, Ha BXOI KOTOPOIl MOCTYMAaeT HENpEephIB-
HOe BO3AeicTBHE. Mepa HeonpeaeIeHHOCTH COCTOSIHUSA CUCTEMBI, Ha-
3bIBA€Mast 3HTPOIUEH, BbIPAXAETCH CIEAYIONIMM 06pasoM:

H(x) = - | o) log k()] dx, (7.1

rae ¢(x) — IUIOTHOCTH BEPOSTHOCTH COCTOSIHMS CHCTEMBbI, ONUCHIBA-
€MOi1 OIHOI HernpepbIBHOW CAy4yallHON BENUYMHOM X; Kk — HOPMUPY-
YOLMIA MHOXUTENIb; OCHOBAaHUE JiorapudMa u 3HayeHue Kk IIPOH3BOJIb-
Hbl ¥ VISl HAC 3HAYEHUS HE MMEIOT.

YcnoBHas 3HTPONMS B cilyyae KOHKPETHOro Bosaeicrsusd Z= Z,
oripeaensieTcd aHanoruyHo (7.1):

H(x[Z;)=H(x[Z:)= —? o(x/Z;)loglko(x/Z,)]dx.

Torza senuyuHa
I(x/Z;) = H(x) - H(x/Z.)

¢CTh KOJIMYECTBO MH(MOPMalLIMK, colepxalieecs B HalleM IpeicTaBie-
HUU O akTe MOABIEHNA Ha Bxoae CUCTeMBI X Bo3faeicTBUL Z= Z,.

Cly4mriocs Tak, YTO MOHATHE «UHGDOPMAIIHSI» TIPEBPATUIIOCH «ITPSI-
MO-Taky B MOJIHOE CJIOBO, KOTOPOE UCIIOB3YETCsI HE TONBKO TOTHA,
Korza 0e3 Hero BIIOJIHE MOXHO OOOMTUCH, HO AaXe U TOrIa, Xorma
OHO JIMLIb YCIOXHAET 00bscHeHNe peHoMeHa». Bee siBIeHUs B HeXU-
BOW MpPHUpOAEe MOLYT ObITh OOBSICHEHBI U TIOHATHI 6€3 MPUBJICUEHUS
[MOHATUA MHGOPMALMU U OIIMCAHBI TOJIBKO Ha S3bIKE QU3UKM U XU-
MuH. «TonBKO TOTAA, KOIa CyLeCTBYeT LeJIb, TOJHOCTBIO PACKPhIBa-
€TCsl 3HauYeHue, NUeHHOCTh U cMbIca uHdopMauuuy. C1oBa, oTMeueH-
Hble KaBbluKamu, npuHamiexar H. H. MouceeBy (ANTOpUTMHBI pa3BH-
tus. M, 1987).

Bpozne 661 6ecCMBICIEHHOCTD TIepeBOJa OMUCAHUS ITPUPOTHBIX ITPO-
11eCCOB Ha SI3bIK TEOPUU MHQOpMALHMK BIIOJHE OYeBUIHA (amapar-To
OCTaeTCsl TOT Xe CaMblii — CTaTUCTMYECKUI), HO HEKOTOPHIE reorpa-
(bl yOexxaeHsl, 4YTO B paMKax reorpaduyueckoro aHajim3a OHU JOKHBI
MCCNEeI0BaTh B MPUPOIE IIOTOKU BELLECTBA, JHEPIMM U WH(MOPMALIUHY.
Cyns mo BceMy, MBI €€ JaJeKH OT M3JIeYEHHUS.

3aKOHYMM 3TOT pa3fest elie ONHOW LMUTATO’, B KOTOPOIi Jaxe JaHO
OIpefieICcHNEe TOro ABJIEHUS B HAIMX HAayKaX, KOTOPO€ MBI C BaMU
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TOJIKO ceiuac obcyaumiu: «CTOPOHHUKU HAMBHOTO «MHGpOPMALUO-
HU3Ma» CYMATAIOT, YTO MOCPEACTBOM IPHUBICYEHUS MOHITUS UHGDOP-
MAaLW{ OHM CMOTYT WJIM JIOJIKHBI JaTb OOBSCHEHUE BCErO Ha CBETE»
(®.J1. Baysp, I'.Toos. Uudopmatuka. U. 1. M., 1990).

7.2. Bona B Tpex «reocgepax» d 0COOEHHOCTH ONMMCAHMSA
ee THHAMHMKH

I'uaponornyecKuit MUK — KPYyroBOPOT BOABI B IIPUPOIE OXBATHI-
BaeT TPU IJIaBHBle 3eMHbIe cepbl (reocdepsr): atmochepy, THIPO-
ctepy u mutocdepy, COOTBETCTBYIOLIVE TPEM AHTUYHBIM CTUXUSIM (BO3-
IyXy, BOIE ¥ 3eMJie) U TPEM OCHOBHBIM COCTOSIHUSIM BelllecTBa (raso-
00pa3HOMY, XUIKOMY U TBepaoMy). B ompeneneHusx Bcex Tpex cdhep
OTCYTCTBYIOT YETKOCTh U OIIpeAe/IEeHHOCTh. M XyKe BCero Jesio 00CTOUT
C KOHLEIIIUEeH ruapocdepsl.

Tudpocgepa — 310 BogHAst 000704Ka MU, PACTIONOXEHHAA MEXIY
atmocdepoit U Jutocgepoit. OOBIMHO CUYUTAETCS, YTO OHA BKIIIOYAET B
ce0s1 MOpS M OKeaHbl, BOABI PEK, 03¢p M APYTUX BOAOEMOB Ha TEPPH-
TOPWUU CYILIW; CHET, Jel, JIEAHUKM; TOYBEHHBIE M NMOA3EMHBIE BOJIBI;
BOASIHBIE Naphl, objaKka U ocamku B aTMochepe; I0OBEHUIbHbIE U XH-
MMYECKU CBS3aHHBLIE BOABI; BOAY B XUBBIX opraHu3Max (ToyKOBbii
CoBaph AaHIIMMCKUX Ie0JIOTHYeCKUX TepMUHOB. T. 2. M., 1978; P. K. Kiu-
re, M. 1. danunos, B. H. Konues. Ucropus runpocheprr. M., 1998).
D710 ouYeHb (hopMasibHOE TiepeuunciaeHre. MoxXHo ObUI0 OB IIPOCTO KOH-
CTaTUPOBATh, YTO TUapocdepa — 3T0 BCA BoAa Ha 3eMHOM Luape B
1060M ee cocTossHUU. Ho UMEHHO B 3TOT MOMEHT XOYETCS 3a1aTh BO-
MpOC, KOTOPBIA, B 3aBUCUMOCTHU OT pa3/e/isieMOil YUTaTeaeM CUCTEMEI
B3IVISJIOB, MOXET ITOKA3aThCsS M NPUHIUIINAIBHO BaXHbBIM, U HE 3ac-
JYXUBAIOIIMM BHIMAaHUsI, DTOT BOMPOC O TOM, YTO MBI BCE~-TaKy CKJIOH-
Hbl TIOHMMATh IO Ha3BaHUEM «cdepa»? Bpsi 1u MBI UMEEM B BUIY
3aMKHYTYIO ITOBEPXHOCTb, BCE TOUKH KOTOPOI OMUHAKOBO YAAJIEHBI OT
HEKOEero LeHTpa (MaTeMaTH4YECKOe onpeaeneHue cepsl), CKopee Kak
obnactb pacnpocTpaHeHHs 4yero-aubo. M Bce-Takm, Imosiaras BTOpoe
OnpeneleHHe MHOTMX 3eMHBIX cdep MPUOPUTETHBIM WU JAXe eIUH-
CTBEHHBIM, MBI OTHOBPEMEHHO HaXOAUMCS B IUIEHY U y riepBoro. MHa-
4ye MoYeMy, roBops o reocepax, Mbl cpasy IIpeacTaBiisieM cebe He-
OecHylo chepy u chepruyecKue OBEPXHOCTH OKEaHa WIM CYIUM, KO-
TOpPBIE MBI BUAUM IIOJ KPBIJIOM camojieTa?

MEl uyBCcTByeM AMCKOMGOpPT, KOraa, Jaxe MBICJICHHO HaxOmsiCh B
KaKO#-TO TOYKE MPOCTPAHCTBA, JOJIKHBI I10JIaraTh, YTO OJHOBPEMEHHO
npebriBaeM B [IByX reocdepax, Harpumep B atMocdepe 1 ruapocgepe:
«BEpXHSS TpaHuila runpocdepbl NMPaKTUYECKM COBNAJAET C BepXHel
rpaHuLeir atMochepn» (Kinure u np.). Bompoc o ToM, 4To B JaHHOM
3/IEMEHTE 36MHOT0 WJIM OKOJIO3€MHOIO TIPOCTPAHCTBA OJAHOBPEMEHHO
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MPUCYTCTBYIOT IB€ WK JIaXe BCE TPM OCHOBHBIE reocepsl, JOCTaTOU-
HO cepbe3eH. Eciu pocTo 0cTaBaThCsl B paMKaX «IJIETEHUS CJIOBEC», TO
9TO erle noytH 6e306unHo. Ho ecnu, Hanpumep, 06paTUTLCS K BOMPO-
cy 0 PU3KUeCKUX CBOMCTBAX reocdep Wi KakuM-HUOYAb APYTUM Cyliie-
CTBEHHBIM acIieKTaM, TO 3TO MOXET CTaThb CepPhe3HOU MOMEXOoil mpu
TEOPETUYECKUX 0000611eHsIX. ODBIYHO 3TO IPEOIOIeBAETCS «3a0bIBaHU-
€M» B3aMMOOTHOILEHUsI KOHKPETHOCTE C «[TOpOAUBILMMU» X reocde-
pamu. Ecu xxe KOHKpeTHOCTH SIBJSIIOTCS apTedaKTaMH, TO BCera Bax-
HO OIPENIENIUTh, B Npe/eax Kakoi reochepsl OHM HAXOMSTCS.

ITpu BBINENIEHUU NOTIONHUTENBHBIX «C(ep», cBEpX TPEX OCHOBHBIX
BBILIEHA3BaHHBIX, CJeJyeT UMETh B BUIY BCE BO3PACTAIOIIYIO YCIIOB-
HOCTb TaKOTO aKTa HECMOTpPS Ha TO, YTO IPU 3TOM MBI BCTYIIAaEM B
MPOTUBOpEYUE C yXe YCTOSBILENCS IPHBBIYKON JOBOJBHO BOJBHO
UCII0JIb30BaTh TAKUE TEPMUHBI, KaK «OHochepar», «<kpuochepa», «HOO-
cdepa» u ap.

B nedununnu nouarus «rugpocdepar 0OBIYHO IIPUCYTCTBYET CIIO-
BO «000JI0UKa», TIPEACTaBSAIONAs cOO0U yXXe He IOBEpXHOCTb, a4 He-
KU cioit. U 3aech mosiBsieTcsl HeoIpeneIeHHOCTh: 000JI04Ka «Herpe-
peiBHas» (Knure u np.) unu «npepeiBuctas» (CiaoBapb MHOCTPaHHBIX
cnos. M., 1989)? C Hamieif TOUKU 3peHMS, eCIU YK «000JI04Ka», TO
BCE€ X€ HeNpepbiBHAsI, YCTh U HE PacIpOCTPAHIIONIASICS TTOMTHOCTHIO
Ha Bce IUTaHeTy. A 00 0OpsIBKax rumpochepsl B IIpeaeaax Ipyrux cdep
cJenyeT OroBOpUTH crielanbHO. C 3TOM TOYKU 3peHUS ONpeaeaeHUs
TPeX IJIaBHBIX reocep JOKHBI OBITh YTOUHEHBI U TOMONHeHBL. Y e
atMocdepa Kak BO3ayLIHasi 000JIoYKa 3eMIH SIBJIIET COOOM HEYTO LieIb-
HOE U eAMHOE, TO pa3eieHue IMPOCTPAHCTBA MEXNY CyIIeil U okea-
HOM YX€ He CTOJIb OYEBU/IHO.

I'mnpocdepa:

e cOOCTBeHHO ruapocdepa — 310 MUPOBOIl OKeaH; 3[eCh MOJHO-
CTBIO YIOBJIETBOPSIIOTCS YCIOBUS COEPUYHOCTH, IIPOTAKEHHOCTH, He-
IIPEPBIBHOCTH U CIUIOIIHOCTH;

e aBTOHOMHBIE JIEMEHTHI IIEPBOrO IOPAIKa: BHYTPEHHHUE MODS,
PEeKH, 03epa U JIEAHUKU Ha MOBEPXHOCTH KOHTUHEHTOB;

¢ ABTOHOMHBIE 3JIEMEHTHI BTOPOTO MOPSAAKA — PEKU, 03epa U JieA-
HUKM Ha OCTPOBax B OKEaHe;

e areHTHl B aTMOC(hEPe — BOMSHEIE Mapbl, 00JaKa U OCaiKu;

¢ areHTHI B IMTOC(EPE — MMOYBEHHBIE U MMOA3EMHbBIE BOJKI B JIIOOOM
(a30BOM COCTOSTHUHU.

Tuapocdepa obnagaer dyHmaMeHTaIbHOU OCOOEHHOCTBIO — €€ Be-
1recTBO (BOIA) MPH PEAIbHBIX HA 3eMJie TEMIIEPATYpax MOXET OBITh U
TBePABIM, U XHUIKHUM, M razoobpazHeiM. OHa OYyeHb MEMJIEHHO, HO
HEYKJIOHHO IOIOJIHAETCS 3a CYET IOBEHMUJIBHBIX BOJ, BOCXONSAIUMX U3
MaHTUH WM TIYOUMHHBIX YacTeil 3eMHOW KODBI, M 3a CYET BOZX, 3aX0-
POHEHHBIX B MCXOIHBIX II0pOIax A0 UX MeTamMopdusma.

Hnsa ruppocdeppl CyLIECTBYeT U MHOE OMNpeleieHue, reojornye-
ckoe. OHO 3BYYHUT, KAK MUHHMYM, cBoeoOpasHo: «['uapochepa 3emnn —
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... KBa3U3aMKHYTOE MHOXECTBO, 060CO0JIEHHOE B KOCMUYECKOM I1pO-
CTPAHCTBE M B TO XX€ BpeMs TeHETHMYECKU C HUM CBSI3aHHOE, BO3HUKA-
Iollee U3 HETrO M yXoasliee B Hero». B cocTtas «ruapocdepsl Kak reoio-
TMYECKOH CHUCTEMBI» BXOISIT aTMOC(EpHbIe, TOBEPXHOCTHBIE U IO -
3eMHbIe BOABI. «OHM CYLIECTBYIOT KaK CaMOCTOSITEIbHbIE KBa3U3aMK-
HYTble MHpPbI, KOTOPbIE CBSI3aHBI CBOEOOPAa3HBIMU MUKPOTYHHESIMY,
[PeACTaBIeHHBIMU YaCTUYKAMU M1apa ¥ M30JIMPOBAHHBIMH MTAPOXHUA-
KUMHU MUKpPOCTpYy#KaMu B arMocdepe X MOPUCTBIX, TPELIMHOBATBIX
ropHeIx nmopoaax. OyYHKUMOHUPOBAHUE 3TUX TYHHENEH KOHTPOIUPYeT-
CS pa3IMYHBIMU GU3UKO-XUMHUUECKUMU U OUOJIOTUYECKMMHU ITpoLeC-
camu. Eciiu Ha B3aMMOCBSI3b COCTABISIIOIUMX MMAPOChepbl OCMOTPETh
¢ Gosiee LIMPOKHMX [E€ONOTMYECKMX MO3ULUHA, TO CTAHET OYEBUIHBIM,
YTO OHa peaju3yeTcs B BUAE OOINEro KPYroBOpoOTa BOjbl Ha Jemie»
(A.H.IlaBnoB. ['conoruyeckuit KpyroBopot Bojs! Ha 3emne. JI., 1971).
TakuM o6pa3oM, IapajuieJbHO ¢ KPYrOBOPOTOM BOIBI B MPUPOAE —
CUIPOJIOTUYECKUM LMKJIOM — CYLJECTBYET MOHATUE «IEOJIOTMYECKUM
KPYTOBOPOT BOABI Ha 3emiie» (CIIOBO «KPYTOBOPOT» 3[€Ch T€0JIOTH UC-
IOJIB3YIOT 3psi, OO 3TO IMPUBOIUT K HEKOTOPOM IMyTaHHUIIE IPU BOC-
NPUATHH T€OJOTMYECKUX TEKCTOB HE [€0JIoraMu), YTO COOTBETCTBYET
VYaCTUIO BOJBI B «T€OJIOTHYECKOM LIMKIIE».

I'ioposoru4ecKuit ¥ reoJIoru4ecKuil IMKIIbl — SIBJIEHUS pE3KO pas-
HOMacLITaOHbIe. B repBoM clTyyae XxapaKTepHBI OTPE30K BpEMEHU UMEET
aCTPOHOMUYECKHM OOYCJIOBJIEHHBIH pa3Mep — roi, BO BTOPOM — OH
COCTaBJISET IOBOJIBHO HEOMpPeNeIeHHbII OTPE30K reoIOrMuecKoro Bpe-
MEHU (TEPMHUH «IC€OJIOTMYECKOE BpPEMS» IMOAPA3yMEBAET IPEAEIbHO
0OJIBILIOE IOTPYKEHUE B IMPONUIOE), B TEYCHME KOTOPOIO HAYMHAIOTCS
Y 3aKaHYUBAIOTCS SIBJIEHUS, BO3ICICTBYOIINE HAa 3€MHYIO KOpY U IIPH-
BOASILIME K TPUOOPETEHUIO TIOCTIEAHEN OIpeae/Ie HHBIX Fe0JI0TUYECKUX
U TUIPOJIOTHYECKHUX CBOMCTB U OCOOEHHOCTEH.

MBI 31eCh BEIHYKA€HBI KOHCTaTUPOBATh, YTO IApaljIe/IbHOE CYILE-
CTBOBAaHME PA3IUYHBIX TPAKTOBOK OMHOIO M TOrO X€ OObeKTa, IIpo-
LeCCa WM SBJICHHMS B Pa3lMYHBIX HayKax o 3emsie MpeacTaBiseT Co-
Ooii HacrosiLee OGeICTBUE, CBUAETEILCTBYIOLIEE O HEYAOBIETBOPUTEb-
HOM B3aHMOJIEHCTBUU 3TUX HAYK.

Jlumocgepa:

euTOChepa HA MOBEPXHOCTH 3€MIM IpeAcTaBieHa KOHTHMHEHTA-
MU; TO, YTO OHa elue UrypupyeT B KayecTBe JIOXA OKeaHa, B pac-
CMaTpMBaeMOM acIeKTe IS HAaC HECYLIECTBEHHO;

¢ ABTOHOMHBIE DJIEMEHTHI [1IEPBOI0 MOPSIKAa — OCTPOBAa B MOPSIX U
OKEeaHax;

* ABTOHOMHBIE 3JIEMEHTHI BTOPOT'O IOPSIIKA — OCTPOBA BO BHYTPU-
KOHTUHEHTAJIBHBIX MODSIX U 03epax;

¢ areHTHl B aTMOC(epe — BYJKAHUYECKUI IefeNa U IbUlb, IIOAHU-
MaeMasi BETPOM;

e areHTHl B ruapocdepe — peyHble HAHOCHI U MYTbEBBIE ITOTOKH,
pa3NUYHbIE MUHEPaAJIbHBIE PACTBOPHI.
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T'oBops 06 anemeHTax ruapocdepsl 1 IUTOCGHEPHI MEPBOrO U BTO-
pOTO IMOPSANKOB, MOXHO YTBEPXAATh, YTO CYLUECTBYIOT U 3JIEMEHTHI
0oJice BBICOKMX IMOPSIKOB M, XOTS B JaHHOM CJyyae 3TO HE KMeeT
IMPAaKTUYECKOro 3Ha4YeHUs, paCCyXKIC€HUS O CYLLICCTBOBAHHUH 3[1€Ch He-
KOTOPOY MepapXmuyecKoil LIEMOUYKH caMonono0ust BeoyT K (ppaKranib-
HBIM IPEJCTABIEHUSAM.

Oco60 oTMETHB LIeJIBHOCTE U eTUHCTBO aTMOoCcdEePBI, CIERYeT YKa3aTh
Ha HaJIMyue ee areHToB B ruapocdepe (pacTBopeHHbIE aTMOChepHbIe
raspl, My3bIpbKU BO34yxa) U JuTtochepe (BO3ayx B KapCTOBBIX MOJOC-
TAX, IOPOBOM NPOCTPAHCTBE IMOYBBI, TPEIMMHAX CKAJIbHBIX MACCHUBOB).

®usuyeckoe coctosHUE Tpex cdep BiaedeT 3a c060il 0COGEHHOCTH
B KOHUEMUHUSAX K1 MATEMATUIECKUX MOJIESAX IIPOLIECCOB U SIBICHUHN TU-
POJIOTMYECKOTO IIUKIIA B UX npeaenax. [1ockonbky Tpu cephl B 00bIY-
HBIX YCJIOBUSIX Ha 3eMJie COOTBETCTBYIOT TPEM OCHOBHBIM arperaTHhIM
COCTOSTHUSIM BeLUECTBA — a3000pa3HOMY (YACTHMLIBI ¢1abo CBSI3aHBI
CWJIaMU B3aUMOACHCTBUSL M IBUXYTCS CBOOOOHO, 3aIOJiHsS NpEHO-
CTaBJICHHBI UM 00BEM), XUIKOMY (COXpaHSeT 00beM, NMPUHUMAET
o0y popmy, obJianaeT CBOMCTBOM TEKY4eCTH), TBEpAOMY (Xapak-'
TEPU3YETCH CTaOWIBHOCTBIO (POPMBI), TO Mexay ruapochepoil U aT-
Mocdepoit ropasgo GoJiblie CXOICTBA, YeM MEXIY HUMHU U JUTOChE-
poii. Boma u Bo3ayx o0beAMHSAIOTCS TEOPETUYECKOM DUZMKONK B HEKO-
TOPYIO OOLLHOCTH, Ha3bIBAEMYIO XHUIKOCTHIO B DU3NYECKU IIMPOKOM
[TOHMMAHMUU 3TOTO CJIOBA. XapaKTepHOEe CBOMCTBO XHUIKOCTU — JIEr-
KOCTb €€ aedopmannu. TBepaoe Xe TeI0 CTPEMUTCS. COXPAHSATh OIpe-
IeJIeHHYI0 QopMy, KOTOpass MOXET HU3MEHSATHCS TOJIBKO IMPU OYEHD
CUJIBHOM BO3JIECHCTBUU CO CTOPOHBI BHEITHUX YCITOBUHA.

51 00bSICHEHUST MAKPOCKOIIMYECKUX SIBJIEHUI B TAKUX TCKY4YUX Be-
L[ECTBAX, KaK BOJA U BO3/yX, HE YYUTHIBAETCS UX MOJIEKYIISIpHAs CTPYK-
Typa, a MPEATIONAraeTCs, YTO OHU HenpepuieHo PaclipefesieHbl 10 Bee-
MY 3aHUMAaeMOMY UMH 0OBEMY U LIEIMKOM 3aHUMAIOT 3T0T 00beM. KoH-
LETIIUS CTUIOUIHOCTY_BELIECTBA SBJISIETCS OCHOBHBIM IIOCTYJIATOM Me-
XaHUKH CIUVIOLUHOM cpeabl (KOHTUHYYMA). DTa KOHUEILUS [IPUBOAUT K
TOMY, 4TO II0JIs1 BCEX NEPEMEHHBIX COCTOSIHUS CIUIOLIHOU Cpelbl BhI-
PaxaroTcsl HEMPEePbIBHBIMU OYHKIIUSIMU KOOPAUHAT U BpeMeHHU. Ilpu
3TOM IIOAPAa3yMEBAETCS, YTO MMO4KA €CTh MECTO B IIPOCTPAHCTBE, a ¥a-
cmuya — Manasl 4YacTb MaTepUalbHOrO KOHTHHYyMa. Eciaum B naHHO#
CHCTEME KOOPAMHAT YKA3aHO COOTBETCTBUE YAaCTHI] HEKOTOPOTrO 00be-
Ma CIUIOLIHOM CpeAbl ¥ TOUYEK MPOCTPAHCTBA B KAKOU-TO MOMEHT Bpe-
MEHMU, TO 9TO O3HAYAET, YTO [AJIsI 3TOr0 MOMEHTA 3afaHa KoHuzypayus
CIUTOLLIHOM Cpelbl.

JleiCTBUTENBHO, «... CTPYKTYpa ¥ CBOMCTBA BO3AyXa M BOIHIL... Ha-
CTOJIbKO HEMpPEPHIBHO U IUIABHO M3MEHSIOTCS.., YTO HUKaKas Apyras
rurore3a He Gyner ectecTBeHHol» ([IX. Batyenop. Beenenue B AMHA-
MUKY XUIKOCTU. M., 1973).

ApceHal HeOOXOAUMBIX YpaBHEHUH I/ OMUCAHMS COCTOSHUSA U
OVHAMUKU CIUTOLIHOM Cpelibl TaKOB:
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* OMpenensgIoniee (XapakTepusyollee pru3nyeckye CBOMCTBA KOH-
KPEeTHO! CIUIOWIHOW CpeAbl, B YaCTHOCTH YCTAHABJIMBAIOLIEE MAaTe-
MaTH4YECKOE COOTHOIIEHUE MeXAy HalpsoKeHUsIMU M nedopmanuein);

e HEPa3PHIBHOCTH;

e IBUXEHUS (TIPU OTCYTCTBUM YCKOPEHUSI — PABHOBECHUS);

* SHEPIUH;

» cocTostHUSE (PYHKIIMOHAILHO CBA3BIBAIOILIME MIEPEMEHHBIE COCTO-
SIHUS CHCTEMBI).

B yacTtHOCTH, I BOABI KaK HBIOTOHOBOM U HECXKUMAEMOMN XKUIKO-
CTU (XOPOLIO OTPAaBABIBAIOLICECS MPUOIIDKEHNE) COBMEILIEHHE OIlpe-
JeJISTIOTMMX YPAaBHEHUN U ypaBHEeHU I OBYDKCHUS TIPUBOAUT K U3BECT~
HBIM ypasnenusm Haeve— Cmoxca, KOTOpPBIE BMECTE C YpaBHEHUEM
Hepa3pbIBHOCTH 00DPA3YIOT ITOJIHYIO CUCTEMY YETBIpEX YPaBHEHUH C
YeTBIPbMS HEU3BECTHBIMU (IaBICHUEM U TPEMSA KOMIIOHEHTaMU CKO-
pocTti). B paMKax Kaxnoil KOHKpeTHO! 3a1a4yu pelleHue 3TOi CUCTe-
MBI JJOJXXHO YAOBJIETBOPSTH PAHUYHBIM U HAYATHHBIM YCTOBHUSIM.

Hrax, ¢ OHHOM CTOPOHBI, MBI UMEEM OOIIME YPaBHEHUS TIOBEIE-
HUS BOABI M BO3AyXa BO BPEMEHU U IPOCTPAHCTBE, C APYTOi — rpa-
HUYHBIC YCIIOBMSL. W eciiu repBbie BCerIa ONHHU U T€ Xe (32 UCKITIOUE-
HMeM (OPMBI 3alMCH, BapualMil IpH YIPOIUCHWUM, y4yeTa dddekTa
CXKMMaeMOCTH ), TO BTOpPbIE MOIYT OBITh OYEHB pa3HooOpasHeMu. Ka-
KOBA X€ POJib TPAHUYHEIX YCIOBUI U HACKOJIBKO BaXXHA YETKOCTH U
TOYHOCTh UX 3amaHus (Teopermyeckas M npakrudeckas)? Ilpaxktuxa
MOIEIMPOBAHUS CBUIETEILCTBYET, YTO CTPEMJICHHE IPUHSITh TPaHUY-
HEIE YCIJIOBUSI YPE3MEPHO MPOCTHIMU U «YIOOHBIMU» U COCPEAOTOYUTH
BHUMaHUE HA YUCICHHBIX CXeMax M Apyrux Gopmax MareMaTHYeCKOM
M3BICKAHHOCTH, KaK IPAaBIJIO, IPUBOIAT K IJIOXUM pe3yiabTaTaM. Yac-
TO ANEKBATHOCTh MaTeMaTHYECKOM MOIETU MPUPOAE 3aBUCHT ITOYTH
UCKJIIOYMTEIFHO OT criocoba U OpMBI OITMCAHUS peXUMa Ha FpaHU-
[{ax CIUIOIUHOM Cpelbl IIPX TOM WY MHOM ee KOH(puUrypauuu. Boobiie
Xe POJb IPAHUYHEBIX YCIIOBHH B PAa3sNTUYHBIX CUTYAIIUSX He OAMHAKOBA.
OHa omnpenenseTcss pa3MepaMU CKOIUIEHUN BOJABI WIKM BO3IyXa U UX
KOH}HUTYpaLHeil.

B camMoM o611eM Buie MOXKHO BBIIETUTh TPU BapHaHTa — J(Ba Kpaii-
HUX ¥ OXUH IPOMEXYTOYHBIN:

* YCIOBHO HCOTPAHWYEHHBIC CKOTUICHUS, HAXOASIUIUECS BHE 30HbI
BIUSAHUS TBEPIBIX I'PAHULI;

* OTHOCUTENBHO OTPAaHUYEHHBIE CKOIUICHUS], B3aUMOACHCTBYIOLINE
C TBEPABLIMU I'DAaHULIAMU U TEJIAMH;

* CWIbHO OrpaHUYEHHbIE CKOIUIEHUS B YCJIOBUSIX OIIPEAEIISIOLIEro
BO3JEMCTBYST HA HUX TBEPIBIX TPAHMUI] U CTPYKTYD.

XapakTepHble 06BEKTbI, KOTOPHIM COOTBETCTBYIOT TPH HA3BaHHBIX
BapHaHTa:

e cBOOOAHasE aTMocdepa, OTKPBITHIA OKeaH;

* IIPU3EMHDIA /ol aTMocdepsl, OKpauHHbIe MOps, wieabd, npo-
JUBBI, 3CTyapuH, 03epa, YIaCTKU OONBIUUX peK;
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e PeKu U PYYbU, BHYTPUITOUBEHHBIA BO3AYX M BO3AYX B TPELUUHAX,
[IYCTOTAaX 1 MONOCTSAX FOPHOU NOPO/bL, TOYBEHHAIE U [TOA3EMHbIE BOABI,
CEJeBbIE ITOTOKH.

B niepBoM BapuaHTe poJib TBEPIBIX TPAHUYHBIX YCIOBUM, KOTOPBIE
Masyar JUIIb rAe-TO Ha JaJbHUX TOPU3OHTAX, HE IBISAETCA ONpeaeis-
folneit. B cBoGoaHoi arMocdepe U OTKPBITOM OKeaHe pacnpocTpaHe-
HU€ BO3MYIUEHMUII B J1100YI0 CTOPOHY HUYEM HE OTPAHUUYEHO ¥ 3aBUCUT
TOJIBKO OT HOEMCTBYIOLIMX CUJI, BBI3BAHHBIX JIOOBIMU 3(hGEKTAMU, B
TOM YHUCJIE U TEMH, KOTOPhIe BOCIIPMHMMAIOTCS KaK CJy4ailHble WU
xaoTtuyeckue. B npuHLuIie okeaH M aTMOcdepa 061analoT OOLIUMU TUI-
PONMHAMUYECKUMU CBOMCTBAMHU, HECMOTPS HA OYEBUIHBIE Pa3INYUs
cocraBa, (OpMEI 1 TepMoIrHaMuueckux xapakrepuctuk (I'. 1. Yuis-
samc. IuHamuka xiuMara. JI, 1988).

Bo BTopOoM BapuaHTE IpaHMYHbBIC YCIOBUS UCKIIOUUTENBHO BaX-
HBI, HO OHUM UIPAIOT KaK Obl KOPPEKTUPYIOIIYIO pOJIb, KAK 3TO B OC-
HOBHOM IPEAYCMOTPEHO B paMKax peUICHUS KpaeBhIX 3agay MaTeMa-
TAYECKON Gu3uku. B 3TOM Cilyyae rpaHuMLBI clenyeT BOCIPUMHHMATh
KaK HOCUTeJIeH pa3HOOOpa3sHbIX KPAaeBbIX 3¢ HeEKTOB.

TpeTuit BApUAHT COOTBETCTBYET COBCEM MHOMY MUDY, TIe TBEp/bie
TPaHUIIbI, COMMXKAsICh, a MHOTAA CMBIKASICh M IIepeceKasiCh, CO3HAIOT
caMple 3aMBICJIOBAThIe M IPUYYAIMBEIE KOHDUTYpalluU CHIBHO pa3ob-
LIEHHBIX MEIKUX, HO MHOTOYUCJIEHHBIX CKOIUIEHMIT BOIBI M BO3MYyXa.
BaxHO ¥ TO, YTO 3TU KOH(UIYypallMy BCETAA UMEIOT XOPOIIO OpPraHu-
30BAHHYIO 32aKOHOMEDPHYIO CTPYKTYPY. 31€Ch CUTYaLUIO0 000CTPSIET He-
KO€ IPOTUBOpEYUE: C ONHOU CTOPOHBI, pa3MepPBI OTAEIBHOCTEH CKOM-
JICHUI BOIBI TPEOYIOT HETIOMEPHO MEJIKOTO 11ara pacyeTHEIX UHTEPBA-
JIOB BpEMEHU M PACCTOSHUI (OT METPOB A0 AOJEH MUUIMMETPA U OT
MMHYT OO [OJIeil CeKyHIBl), C APYroi — pa3Mepbl TEPPUTOPUH, IS
KOTOPBIX HEOOXOAUMO IIPOBEIeHUE COOTBETCTBYIOLIMX OLIEHOK U pac-
YETOB, OCTAIOTCS HECOPA3MEPHO OTPOMHBIMHU (OT €AMHMUI] A0 HECKOJIb-
KUX MAJUIMOHOB KBaJIPATHLIX KIJIOMETPOB). B 3TUX yCII0BUAX NIPAKTH-
yeckoe (HO He MPUMHLUINIKaNIbHOe!) MCII0JIB30BAHME YPABHEHUM CIUIOLI-
HOI cpellbl TePSAET BCAKUN cMbica. CuTyauus IUKTYyeT HaM TpeboBaHue
paccraThesi € 3TUMU YPaBHEHMSIMM M UCITONb30BaTh APYLUe CIOCOOHI
OITMCAHUS MPOLECCOB U SIBJIICHUIL.

Bpocum Tenepp KpaTKUi B3MIS ITOCIEA0OBATEIBHO Ha BCE TPH cde-
Pl CO cBOEi creMMUIECKOU ruAPOJIOTMYECKOM TOYKY 3pEHUSI — YTO
MOXHO O HUX CKa3aTb B OTHOLIEHUU OCOOEHHOCTE! MOBeAeHUS TIPH-
CYTCTBYIOILEH B HUX BOJBI.

Atmocdepa. 13 Tpex 3emHbIx cep oHa Haubolsiee HeyCTOMYUBA,
JVMHaMU4YHa, n3MeH4YuBa. Haxomutcd mox BO3AEHCTBUEM CHI TSKe-
CTH, JABJICHUS, KOPUOJIUCOBOM M MOJIEKY/IAPHOTO M TypOyJIEHTHOIO
TpeHus. BOCIpUHMMAET CONHEYHYIO SHEPTUIO HAMPSIMYIO U OTIOCPENO-
BaHHO OT HarpeBaeMoil 3eMHOI moBepXHOCTU. Boaa B armocdepe npu-
CYTCTBYET B OCHOBHOM B I'a3000pa3HOM COCTOSIHUY U B BUjle 00IaKOB —
CKOIUIEHUH Mepyaiiiinx Kamnesns. [loaToMy atmMocdepHas ¢asa ruapo-
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JIOTUYECKOTrO LUK LUEJIMKOM CBSI3aHA C O0WIEN LMPKYIALMER aTMO-
cepbl U JIOKAJTbHBIMU OCOOEHHOCTIMHU €€ B3aUMOACHCTBUSA C Cyllei
U OKEAHOM, ITOCKOJBKY BO/a KaK 3JIEMEHT aTMOC@ephl COIIPOBOXAAET
BCE TMPOLECCHI, ITPOUCXOMSIUINE B ITOCTCIHEN.

TpexmepHbie AeTEPMUHUPOBAHHBIE MOIEIYU ITOTOJbI, B OCHOBE KO-
TOPBIX JIEXAT YIIOMSHYTHIE BBILIE YpPAaBHEHUS CIUTOLIHOM CpEAbl, UC-
KJIIOUUTEJIbHO CJIOXHBI, B NEPBYI0 OYEPEAb BCIEACTBUE HEKOTOPBIX
HEOIIPENeNeHHOCTE M HEIIOJHOTHI CBOEro (PU3UYECKOro Comaepxa-
HUs. JIuHaMuyeckast HeyCTOMUHBOCTD, HETUHEHHbIE B3aUMOIENCTBUA
U YCJIOBHOCTU y4eTa FPaHUYHBIX YCIOBUI (BIUSHUE MOACTUIAIOLIEH
MOBEPXHOCTU) TPUBOAAT K OBICTPOMY PACXOXACHUIO MOIAEABHON U
JeUCTBUTENBHOM cUTyauuu. MeHHO MO3TOMY JAETEePMUHUPOBAHHBIN
MPOTHO3 IMOCJIEAOBATENbHEBIX COCTOSIHUUM aTMOc(epsl OrpaHUYeH He-
ckonbkuMu gHaMu (Jx. Ilykna, B kHure «JloarocpoyHoe u cpenHe-
CPOYHOE [IPOTHO3UPOBaHUe Mmorojsl. IIpo6iaeMbl U epCeKTUBE». M.,
1987). ITockoNbKy 3aBUCUMOCTS MOBEACHHUS aTMOCGhEPHI OT €€ Hadasb-
HOTO COCTOSTHMSI C TeYEHHMEM BPEMEHU CTPEMMTENIBHO 3aTYXaeT, TO K
Hell IPUXOJUTCSA OTHOCUTHCS KaK K CTOXaCTHYECKOM MU NeTEPMUHU -
POBaHHO-XaOTHYECKOH cucTeme. JIpyruMu CI0BaMu, HEOrpaHUYeHHAS
BO BPEMEHU MO0eab NO200bl ¢ HEU3GEHCHOCHIbIO MOXdcem Obimb MOAbKO
cmoxacmuyeckol, HO C Y4eTOM IeTePMUHUPOBAHHON IEePUOIUYHO-
CTU — CYTOYHOU U TOAUYHOH.

T'nnpocdepa. Boja 31ech yxe He SBASETCS areHTOM B APYTOI cpefie,
a COOCTBEHHO M cocTaBisieT cepy Kak TakoBylo. Ilo cpaBHEHHIO C
BO3YXOM OHa 00J1ajacT He TONBKO 3HAYUTEJIEHO 00JIee BRICOKOM ITIOT-
HOCTBIO, HO M MOXET CYMTATHCS U HECKHMMACMOIl XUIKOCTHIO, 4YTO
YIIpOULIaeT HEKOTOphle MaTeMaTUYeCKHe BhIpaxkeHUs. JleiCTByolHE
CUJIBI VI YPABHEHUS 37€Ch TIOYTHU T€ K€ caMble, YTO U A5t aTMocdepsl,
HO JOTMOJHUTEIHHO AOIKHO OBITh YYTEHO BCE MHOTOOOpAa3Me BIMSHUS
TocieqHe Ha AMHAMUKY OKeaHa. B ujieasne JeTepMUHUPOBAHHAS MO-
Jens ruapocdephl AODKHA OXBATHBaTh Bech MupoBoit okeaHd. Ho aToT
Uaean HeMeAJIeHHO BCTYIIA€T B MPOTUBOPEYUE C KEJIAEMOI CTEIIEHbIO
MPOCTPAaHCTBEHHOI'0 U BPEMEHHOTO paspeleHus. Boobiue Xxe cylie-
CTBYIOT JBE NMPOTHUBOPEYUBLIE TEHACHUUH — CTpEMJICHHE MaTeMaTu-
YECKH OITHCATh OKEaH B LEJIOM U OJHOBPEMEHHO YBEJIUYUTh CTEIIEHD
paspelieHus], YTOObl «yXBATUTh» MHOTUE BaXKHbIE, HO YCKOJIb3alOLINE
JIETaJIY TIPOIIECCOB. A 3a «pa3pe3aHue» eIMHOT0 00beKTa MOJEIPOBa-
HUS BCEra MPUXOJUTCS JOPOrO PACIIaYMBATHCS, HO Yallle BCEr0 —
3TO HEMOMpPaBUMOE 3J10.

TeM He MeHee IIMPOKO PACIIPOCTPaHEHHI IOMBITKY MOIEIHPOBAHUS
JAHAMMKU OTAEJBHBIX JIOKAJIBHBIX YY4aCTKOB MHUpPOBOro OKeaHa, B yac-
THOCTH OKPaMHHBIX MOpeil. B pe3ynbTaTe MOMMMO TaKHX «<KECTKUX» €C-
TECTBEHHBIX TPAHUII, KaK JHO U Oeperopas JIMHUS, BBOIATCH YCIOB-
HbIE <«KHUAKHE TPaHUIIb», HA KOTOPHIX OOMEH MAaccoif U SHepruei ¢
OKPYXAaIOIIUMKM BOJAMM OPraHU3YETCH B BHUIE «PAaHMYHBIX BXOIOB U
BbIxonoB» (Kax Huynb. AHanus Mopckux cucteM. M., 1978) u kotopsie
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ABJISIIOTCS. TTOCTOSHHBLIMU MCTOUYHHKAMM PACYETHBIX HENMPUSATHOCTE.
TTonoxeHne OKeaHOIOroB 0COOEHHO OCIOXKHEHO Ha MEJIKOBOJLE U BOJIU -
3u GeperoB. 3anuBbl ¥ NPOJIMBbL, OCTPOBA U MOJYOCTPOBA, MBICH U pey-
HBIE YCThsl, BHIOpAcHIBAIOLIME B OKEAH MacChl NMPECHOI BOABI, — BCE
3TO CWJIBHO OMpayaeT YUCTOTY MTOMBICIIOB OPTOROKCAIBHBIX OKEaHOJIO-
rOB KaK Bjiafesbles pabuHUPOBAHHOM CUCTEMbl YPABHEHUI OTKPHITO-
r0 MODpsI. A NIPUMBBI M OTJIMBBI, 3 BETPOBbIE CTOHBI M HATOHBI, a 06Jia-
CTH B3aUMOJENCTBHUS PEYHBIX U MOPCKUX BOJI — AEABTHI U 3CTyapuu?

3aech cylua JUKTYeT CBOU YCJIOBUS M HaBOAMT OMNpeNe/IeHHBINA e-
TEPMUHUPOBAHHEIA (HOH.

Jlurocdepa. Iy Haux Lesneit 60s1ee akTyanbHO 06paTUTh BHUMa-
HUE Ha KOHTUHEHTAJIbHYIO 3¢MHYI KOPY — BEPXHIOIO YacTh CYLIH,
CJIOXEHHYIO TBEPABLIMU FOPHBIMM [1OPOJAMM CO CPeNHEN IUIOTHOCTHIO
2700—2800 xr/m?. KoHeyHO, B 3¢MHOI KOpE MPOUCXOAST IBHKEHUS
U IUCIOKAlUU, HO TBEPAOE TEJIO €CTh TBepoe Teno. M nuHamuka Bomsl,
HaxOIALIEHUCS Ha CYLIE U IMOTEPSIBLUIEH THUAPABINYECKYIO CBI3b C T'HI-
pocdepoit, yxe najgeko He CTONb CTOXacTUYHA. bojee Toro, nyte no-
001 BOTHOU YaCTUIHI U3 JIIO0OU TOUKHM ITOBEPXHOCTHU CYIIIH IIOYTU TOYHO
TIpeonpeieSieH, Maxe eCI HaOIIooaTeNl0 OH U3BECTEH HE BO BCEX
JETAJISIX WIM HEM3BECTEH BOOOIIE. DTa BOAHASA YACTULIA MOXET Iepe-
JBUTATLCS. KAK YTOAHO — I10 BEPTUKAIU UMY HAKJIOHHO, U TIe Yroi-
HO — ITO TIOBEPXHOCTHY WM B TOJIIIE MOYBH U FOpHOU mopoasl. OHa
MOXET ITePEMEILATLCS B PEYHBIX PYCJIaX, M TOLIA MECTO ee IToagaHus
B OKeaH YeTKO orpe/iesieHo. JIefiCTBUTEIbHO, CTOXaCTHYECKas UM Xa-
OTMYeCKasg AMHAMUKA B TEKYlIeH peKke He CIOCOOHA yBECTHM ITOTOK
BOIBI HUKYA, KpOMe YCThs. BomocOophi, BOJOPa3Nesibl, [IOBEPXHOCT-
Has ¥ MOA3eMHasl ruaporpaduyeckasi CeTb — BOT OCHOBHBIE CPEACTBA
IIPUPOTHON TBEPOU, PErIAMEHTHUPYIOIIUE IBIKEHUE BOABI B Ha3eM-
HOIf YaCTY TUAPOJIOTMYECKOTO IIMKIa. B KOHEYHOM cueTe, MBI OTYETIIH -
BO BMIUM, YTO JBUXEHME M BOOOIIE IMOBEACHMUE BOABI B IpeAenax
CYIIM IPAaKTUYECKU AETepMUHHUpoBaHO. [TosToMy pa3BUTHE UMEHHO
OemepMUHUPOBAHHbIX MOOeneli (POPpMUPOBAHUA CIMOKA 8 2UOPOAOUU CYUU
He MOoAbKO ONPABOAHHO, HO U HEu30eHCHO.

Yro KacaeTcs CUCTEMBI TUAPOINHAMUYECKUX YPABHEHHMIA, CTOJIb YC-
[EIIHO MPAMEHSEMbBIX B METEOPOJIOrMU U OKEAHOJNIOTUU, TO, IEPEXO-
IIT B MUD, TAE CUTYALMIO IMOJIHOCTHI0 KOHTPOJIMPYIOT CaMble 3aMbICIIO-
BaThle M YaCTO MIPOCTO HEU3BECTHbHIE [PAaHUYHBIE YCIOBUSA, €€ NIPUMe-
HEHUE JUIST OTIMCAaHUS TMAPOJIOTHYECKUX MPOLECCOB HENb3s MTPU3HAThH
00OCHOBaHHBIM U LieniecooOpa3HbM. OIHAKO B JUTepaType MOXHO
HalTH MPUMEpPBI, OPUEHTUPYOIINE KaK pa3 Ha obpatHoe (A.C.Mo-
HUH. BBeneHue B Teopuro knumara. JI., 1982). Meronnl okeanosornu B
TMAPOJIOTMU CYIIM HaXOIAT IpMMEHEHUE B MOAENUPOBaHMU JUHAMM-
KY BOJHBIX Macc B 03epax M BOLOXPAHWIMIIAX, 4 MHOIA M HA OTAENb-
HBIX Y4aCTKaxX KPYIHBIX peK.

BosBpaurasce K ONMCaHHBIM BBILIE TPEM BapHaHTaM POJIM IPaHUY-
HBIX YCJIOBUU U COOTBETCTBYIOIIMX UM XapaKTePHBIX 00bEKTOB, CIIeIy-
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€T OTMETUTD, YTO IMEPBBIA U BTOPOIl BapUAHTHI OTHOCATCS K KOMIie-
TEHUMU METEOPOJIOrUY U OKCAHOJIOTUY, 3 BTOPOH U TPETUM — TUIAPO-
JIOTUM CYLUH.

7.3. HabGaoneHus ¥ 3KCNEpUMEHTHI B TMAPOJIOTHH

7.3.1. Obmue NoJOKEHHS

«DKCIIEPHUMEHT — BOT TOT OrHeHHBIA CTOJI, YTO OAUH MOXET IIpU-
BECTU B 3eMJTI0 0GETOBAHHYIO, U T€, KTO TepsIET €ro U3 BULY, oOpeye-
HBI GNIYXIATh B HENPOIJIANHON ThMe BooOpaxeHus...» (Jlopn bonunr-
6poxk. [Tuckma 06 usydeHun u nonb3e uctopuu. M., 1978).

«OnBIT — eINHCTBEHHDI UCTOYHUK UCTUHBI: TOJIBKO OIBIT MOXET
HAYYUTh HAC YEMY-TO HOBOMY, TOJIBKO OH MOXET BOOPYXUTH HacC H0-
cToBepHOCThIO» (AHpy Ilyankape. O Hayke. M., 1983).

«[IpMHLMIT HAYKH, TIOYTH YTO €€ OIpeAeieHUe, COCTOUT B CIeIy-
IOLEM: NPOOHBI KaMeHb BCEX HalMX 3HAHUM — 3TO OMBIT. OTIHIT,
3KCIIEPUMEHT — 3TO eJMHCTBEHHBIN CyIbst HAyYHOU «UCTUHBD (P. Deii-
MaH, P.Jleitton, M. Cannc. ®efinManoBCcKue JieKLiyn o pusuke. T. 1.
M., 1965).

MB&! 1yMaeM, YTO 3TUX TPEX BOCKIMLAHHI BIIOJIHE JOCTATOYHO IS
TOrO, YTOOBI MBI KaK CJEIyeT 3ayMaJIMCh Hajl BOIIPOCOM: a KaK 00CTO-
AT JIeIa ¢ KCIepMMeHTaMU B ruapoaoruu? U cyliecTByeT M BoobIle
3KCnepuMeHTanbHasg ruaposnorusa? Cpa3y oTBeTHUM: HECOMHEHHO, CY-
LWIECTBYET, XOTd OBl ITOTOMY, YTO CYIIECTBYeM MbI, THapojord. Ho,
BOITPEKH BCEM 3aKOHAM JIOTMKHU, — 3TO caMad cllabopa3BuTtas OTpacib
TUIPOJIOTUH.

7.3.2. Ilarb pa3nesioB 3KCNEPUMEHTAILHOM FHIPOJIOTHH

OCHOBHO HEIOCTATOK IKCIIEPUMEHTANILHONA THAPOJIOTUU — Yac-
TO€ MPOBENCHKUE IKCUEPUMEHTOB 1 HAOMIOAEHUMN B OTPHIBE OT TEOPUU
CTOKA U €ro MaTeMaTHU4YeCKOro MOAECIUPOBAHMS (CMBICI 3KCIIEpUMEH-
Ta — B caMOM 3KcnepuMeHTe). Ha 3TOT HeAOCTaATOK MOXHO B3TJIAHYTh
U C IPYrOf CTOPOHBI — ITONBITKA HAKATUIMBATh JAHHBIE BIIPOK HUKOT-
Jia He NPUBOIUIH K YCIIEeXy.

{TonpiTaeMcs chopMyiMpoBaTh iaBHOE yciioBUe 3P HEKTUBHOCTI
SKCIIEPUMEHTAIBLHOM THUAPOIOrMH. BT0 — o00s13aTesibHOe COYeTaHue
TeOpUH, HaOMIOAESHUS, FKCIIEPMMEHTa, MOAENUpOBaHusi. B3To — He-
NpepbIBHAS MpsiMas M 00paTHasl B3aMMOCBsSI3b MeXIy HUMHU. MrHopu-
pOBaHue JIIOOOro M3 YeThIPeX Ha3BAHHBIX DJIEMEHTOB BEIET B TYMUK!
MeHHO B TAKOM MAEOIOTMYECKOM TYTIMKE B HACTOSILIEE BPEMS U TIpe-
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OBIBAIOT KaK JKCIEPHUMEHTATbHASI TUAPOJOTUS, TaK U CBSA3aHHAA C
HEW TeopeTUYecKasi TuapOJIOrus.

XOoTs BCe M UCITOJB3YIOT IIOHATHE «3KCIIepPUMEHTAIbHAS THIPOJIO-
I'Usl», CAMM THUAPOJIOTM OoJiblue HabMoaai0T, YeM 3KCITEPUMEHTHDY-
1oT. [IpuBeseM CBOIO BEPCUIO CTPYKTYPhI 3KCIIEPUMEHTAIBHOMK THUJI-
posioruu. [1ose3Ho o6CyauTh NATh KIIOYEBLIX JIEMEHTOB 3TOM CTPYK-
TYDBL.

Busyannusie Ha6monenusa. OHY HEOOBIYAHO BaXXHBI, XOTSI 00 3TOM
U He MIPHHSTO TOBOPUTH, OCOOEHHO TOTAa, KOTZa MPOBOMSATCA TEMHU
K€ JIIOABMM, KOTOpble OYyIYT MaTeMaTU4YeCKH MOIEIMPOBATh YBUICH-
Hoe. Co3epliaHue pa3BepThIBaHUSA IPOLECCOB THAPOIOrMYECKOTO IIUK-
JIa TIOCTENMEHHO (HOpMUPYET NPEACTABIEHUE 00 U3YyYaeMBbIX SIBJICHUSIX.
Hanpumep, MHorue ruipojiorH IBITAIOTCS OMMCATL C [IOMOLIBIO pa3-
JIMYHBIX BAPHAHTOB JUGDEpEHIMATBHBIX YPaBHEHUI COXpaHEHUS MacChl
U UMITYJIbCA HEeKOe CIUTOLUHOE MU CTPyHYaToe cTeKaHue BOIBI ITO
cxitoHaM. Kakue Bu3yanpHble HAOMIONEHNUS ITOJIOXKEHE] B OCHOBY TaKOi
akuuu? Moxer ObITh, CTEKaHUE BOIBI O achanety? Ha camoMm mene
MIOBEPXHOCTh OacceifHa MpeJCTaBIsAET CO00i CUCTEMY CTOKOBEIX 3J1€-
MEHTOB — OrpaHMYEHHBIX MUKPOBOIOpPA3AEIaMU YYACTKOB BOAOCOO-
pa, oOpallleHHBIX CBOEi OTKPBITOM «BOJOCIUBHON» YaCThIO K CKIIOHO-
BOI py4eilkoBo# ceTH. [[711 CTOKOBEIX 3/IEMEHTOB OTTOK U3 HUX HeIU-
HEeHO CBA3aH € 00BbEMOM BOJbI, aKKYMYJIUPOBAHHOMK €ro eMKOCTBIO.
MareMaTH4YeCKOe OIMMCAHME IIpoliecca CTeKaHUS MPUHUMAET COBEpP-
LIEHHO MHO# xapaxkTep. CTOKOBBIE 3JIEMEHTHI JIETKO HAOMIOOAIOTCS B
MPUPOJIE, HO €11Ie TIOUTHU HE SIBISIUCh OOBEKTOM 3KCIIEPUMEHTATBHBIX
UCCIEAOBAHUIA.

Cranaaprabie Ha0JI0eHHs HA cneuudHIecKHX 00bEKTaX. DTO, BU-
MO, CaMBI#i PaclpOCTPAaHEHHBIM BUI 3KCIIEPUMEHTAJIBHBIX THIPO-
JIOTUYECKUX UccnenoBaHuit. B xauecTse cienupuyecKux 00 beKTOB MO-
TYT BBICTYIIATh IUIOINANKY, JIM3UMETPBI U OCOOEHHO Maslble BOLOCOO-
pbl, MHOTZA PENIPE3EHTATUBHEIE, MHOTIIA C SK30TUYECKUMU JaHAIIad-
TaM{, MHOTIA HAXOMSIIMECH B CNEeIUATbHO U3MEHEHHOM COCTOSHUU
(HampuMep, ¢ VHUYTOXEHHOM PACTUTENLHOCTHIO).

Coempansabie ucciaexosanusa. OHU paciuy@pOBBIBaIOT HEKOTOPHIE
MPUHLUITAATIbHBIE aCIIEKTHI TUIPOJIOTHYECKUX IIPOLIECCOB. B aTOM Ciiy-
yae OYeHb BaXXHO COOIIONATD OTIpeie/Ie HHYIO ITOCIEN0BATEIbHOCTh et~
CTBUI:

1) yctaHOBUTH HEOOXOOMMOCTH ITOCTAHOBKY BOIPOCA;

2) yeTKO cHOPMYIMPOBATH BOIIPOC BO B3aMMOCBSI3M C €ro oTobpa-
XEHUEM B MOJIEIIH;

3) crutaHupoBaTh U IPOBECTU HAOMIONEHUS U (MIKM) DKCIIEPUMEHT,
JAloLIe OTBET Ha BOIIPOC;

4) HHTEpIIpETUPOBATh Pe3yiabTaThl HAOMIOAEHUH U (MIM) IKCIe-
pUMeEHTa, 06paTUB 0c000€ BHUMAaHUE Ha HEIIPOTHBOPEYMBOCTD C JIPY-
UMY U3BECTHRIMU (aKTaMul d MpearoaaracMoil aHaTUTUYECKON ar-
IIPOKCUMALIVEN;
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3) chopMynupoBaTh OTBET HA MOCTABNEHHLIK BOIIPOC U YTOYHUTS,
MOATBEPAUTH, OIPOBEPTHYTh UM MU3MEHUTH TEOPUIO M MaTeMaruye-
CKYIO MOJEJIb ITpoliecca.

IlpuBeneM mias mpuMepa HECKOJbKO BOIPOCOB, KOTOPHIE MOXHO
PEUIUTD C MIOMOILBIO CrieUUanbHbIX uccneporanduit: 1. Kak Bnuser
YKJIOH Ha CKOPOCThb J0beraHusi, Ha MCMAapeHMe, Ha TEIIOOOMEH, Ha
KHTeHCUBHOCTE 3po3un? 2. Kak MHTEpOpeTUpPOBaTh Pe3ynbTaThi UC-
CJIEJOBaHMI M30TOMHOIO COCTAaBa BOJ B PAa3IMYHBIX (a3ax BOIHOTO
pexuma pexku? 3. Kakopa fons y4acTus pa3id4yHBbIX CIOEB IMOYBH B
cymmapHoM ucnapeHuu? 4. CTaHOBUTCS JIU TAIOLUUNA CHET «CylLe» UIIU
«MOKpee» B pe3yJIibTaTe ucrapeHus?

JlabopaTopHbie 3KciepuMeHTHl. TPaaUIIMOHHbIE TaDOPAaTOPHEIE K-
CIIEpUMEHTHI Yallle BCEro OTHOCIATCS! K 00MACTy PYCNOBBIX NPOLECCOB,
a Takxe rmapo- u Tervopusuku. MHorue dusuyeckrue cBOHUCTBA I10-
YBBI, BEICTYHAIOIIKE B KAYSCTBE MAPAMETPOB MOJAEIU, ONPEACHSIOTCS
J1abOpaTOPHBIM MYTEM.

B xayecTBe npuMepos 3a1a4 OoJee CrieUaIbHOroO TUIIA, HEOOXOaU-
MBIX JJIsI TEOPUU Y MATEMATMYECKOTO MOIESIUPOBAHUSI U PEIIAEMbIX B
ab0paTOpUK, MOXHO Ha3BaTh CIEAYIOIIUE:

1) ycTaHOBJIEHHE 3aBUCHMOCTH MaKCHMAajlbHON BOXOYAEpPXKUBA-
tolieit cnocoOHocTH Wik KoahduureHTa GUIbTPaluy OT AbJUCTOCTH
ITOYBEI;

2) BBIABJIEHME 3aBUCUMOCTH KO3(D(PUUMEHTA TEIUIONPOBOAHOCTH
ITOYBBI OT €€ COCTaBa, IIOPHCTOCTH, BIAXHOCTU U (PA30BOTO COCTOSIHUSI;

3) BhiABJEHME 3aKOHOMEPHOCTE B3aUMOMICHCTBUS «TBEPHOM» U
«KMIKOM» BOABI B CHEXHOM ITOKPOBE;

4) ucCIenOBaHKUE TEMIIEPATYPHBIX U MPOYMX JOCTATOYHO PEAKUX
yc/IoBHil POPMUPOBAHUS CTOKA BO BpeMsi JIMBHEH B IPUITOBEPXHOCT-
HOM CJIO€ CHEXHOIO ITOKPOBa B KaMepe UCKYCCTBEHHOIO KJIMMaTa.

TloneBbie 3KcmepuMeHThl. lIpH pacyeTax MOBEPXHOCTHOIO CTOKa
IKPOKO PAaCHpPOCTPaHEeHa Ul UCTIONb30BAaHUS KPUBBIX UHOUILTPA-
MU IS «cpe3aHus» 3QQPEKTUBHBIX 0CaAKOB Ha IumoBuorpamme. Io-
CTY/IUPOBAHUIO 3aBUCUMOCTH CKOPOCTU UHGDWIBTPALUY OT MHTEHCHB-
HOCTH JOXIS U IONBITKAM YYECTh 3Ty 3aBUCHUMOCTb BBEIEHHUEM TOHA-
TUH O CTagusX UHOWIBTPAUUU U «orubaroieii MHPWIbTPALMK» I10-
cesuieH o630p @.X.JlynuHa [9]. JaHHag cuTyalMsad — TUIIMYHOE
CJIE/ICTBUE HEaJieKBATHOCTH YCIOBUIA IPOTEKAHUS IIPUPOTHOTO K IKC-
NePUMEHTAIBHOrO npoleccoB. CxeMa HaropHoit HHGUIBTPALMK, TTPU-
BOJSILIAS K HA3BAHHBIM 3KCIIEPUMEHTAILHBIM U TEOPETUYECKUM KpH-
BBIM, IIPOTUBOPEYUT KAPTUHE PEABHOrO (hOPMUPOBAHUS MMOBEPXHO-
CTHOTO CTOKa. B 1IeHTpe BHUMAaHUSI 34eCh JOJKHA HAXOAUTHCS 3aBUCH -
MOCTh MHTEHCHUBHOCTH WHOUIBTPALMU OT UHTEHCUBHOCTU MOXIS,
TIpUYeM B BBICLUEH CTENMEeHU Lenecoo0pa3sHO MCIOJIb30BATh 3TY 3aBU-
CHMOCTB HEIOCPEACTBEHHO MPU UCKYCCTBEHHOM JOXIEBAHWM.

Bzaumodeiicmeue meopuu u noaegvix Ixcnepumenmos. Pazmepnl cTo-
KOBBIX IUIOINAJOK, IOJABEPraeMbIX HUCKYCCTBEHHOMY [AOXIEBAaHUIO,
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00bIuHO He npesbiaiT | — 10 M2, Ecnu xe noiitv HaMHOTO fasibLie,
TO MEYTOU IMIpPOJIOra-3KCIepuMMEHTaTOpa MOXHO Ha3BaTh OYEHb Ma-
ABIA BOAOCOOP, Mmiomanso okosno 10 Thic. M2, CO CKOHCTPYUPOBAHHOU
HaJ HUM JOXIEBaJbHON YCTAHOBKOH M HAGOpOM T'MAPOMETPUYECKHUX
COOPYXEHUH U pasHOro pona usMepureneil. ITogoOHbIi IKCEpUMEH-
TaNbHBIN 00BEKT, 63 COMHEHHUSI, UMEET OYEHb BBICOKYIO CTOMMOCTD,
HO 3TO MHOTO Jeluesie 1 3 bekTBHee BapuaHTa GECCUCTEMHBIX Ha-
ONIONEHUI, OPUEHTUPOBAHHBIX «HA BCAKUN cnydaii». Ha Takoit ycra-
HOBKE MOXHO BOOYHIO YBUIETb (M M3MEPUTh!) TUApONOTMYECKUE TI0-
CJIEACTBUS PA3IMYHbIX METEOPOJIOTMYECKMX CLIEHApUEB U KaTacTpodu-
YECKUX JIMBHEH.

B xauecTBe peaTu30BaHHOIO MPUMEPA AKTUBHOIO THAPOJIOTHMIECKO~
ro 9KCIIEPUMEHTa B IPUPOIE MOXEM Ha3BaTk UCKYCCTBEHHOE BOCIIPO-
U3BECHUE €CTECTBEHHBIX IPS3EKAMEHHBIX MOTOKOB B €CTECTBEHHOM
cesieBOM o4are. Cepusl TaKVMX IKCIIEPUMEHTOB ObLTa npoBeaeHa B 1972 —
1976 rr. B Gacceitne p. Yemonrad (xpebeT 3awnuiickoro Anatay 61u3
AsMma-AThI). MakcuManbsHBIE pa3MEphl IMOMYCKOB BOIbI U3 CIELUAIbHO
COOPYXEHHOIO B ropax BOJOXPAaHWIMULIA XapaKTepU3YIOTCS CAely-
oMy uubpamu: 41000 M* u 28 M3/c, a IONYYEHHBIX rpsizeKaMeH-
HBIX TOTOKOB — 136 000 M3 1 430 M3/c. TIOTHOCTD NTOTOKA NOCTUTANA
2300 xr/m3.

IIpoBeaeHue r0JOOHOTO 3KCIIEPUMEHTA HE TOJBKO PaCKPBUIO IJia-
3a HAa MHOTHUE CTOPOHBI (POPMUPOBAHUS ITOr0 BCEra HEOXUAAHHOTO,
a IIO3TOMY T1OYTH HeHabJIFoJaeMOro IPUPOIHOIO SIBIICHUS, HO U II0-
3BOJIUJIO TIOCTPOUTH MAaTEMAaTUYECKHE MOJIEIH CEJIE€BBIX IIPOLIECCOB.

HHuTepecHO M B YeM-TO ITOKA3aTeJbHO, YTO Yepe3 LIeCTh JIET IToC-
Jie Hayajla 9TUX 3KCNEPUMEHTOB B I'oCynapCTBEHHOM TMAPOAOTAYe-
CKOM MHCTUTYTE, MHOTHE COTPYAHHUKH KOTOPOrO IIPUCYTCTBOBAIM Ha
HHX, BbILIEJ COOpHUK, NMOCBSLIEHHBIM METOAOJOIMYECKHM BOIIPO-
caM TUJpPOJOTUH, IJIE UMEIOTCS TaKUE CTPOKM: «MHOIUE T'MIPOJIOTH-
YeCKUe SBJICHUSA BOOOLIE HE MOTYT OBITh BOCCO3AaHbl IKCIIEPUMEH-
TaTbHO», U CPEAM IEPEUYUCICHHBIX IIPUMEPOB Ha3BaHBI U CEJieBbIe
notoku (P.A.Hexuxosckuii, 1978).

7.3.3. UccrenoBanns peyHbIx GacceiiHoB

Ilpo6aema

YacTo HazBaHUE «OKCIIEPUMEHTAJIbHBIN» MIPUIIACHIBAIOT BOJOCOO-
paM, e HUKAaKHe DKCIEPUMEHTHI 10 UCKYCCTBEHHOMY U3MEHEHUIO
UX COCTOSTHUS He IIPOM3BOASITCS U HE TUTAHUPYIOTCS. B 1ensix Henomy-
LIeH1s B3AaMMOHEIIOHUMAHUS TaKuX CJIy4aeB CjieayeT u3berarTh.

Het Gonee npsiMoro, KOHKpeTHOrO ¥ HAJEXHOro crocoba usyye-
HUS GOPMMPOBAHMS CTOKA, YeM AaHAIU3 Pa3yMHO OpPraHU30BaHHBIX
UCCAeNOBaHUM 1 HabGNoNeHU B pUpoae. AKTUBU3ALIUA JESTEIbHO-
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CTU B 3TOM HaIlpaBleHMU CBSI3aHA C MHOTOJIETHUMU paboTaMu Ha pe-
Mpe3eHTATUBHBIX 1 3KCIIepUMEHTANbHBIX BogocGopax. PenpesertaTus-
HBIMU TIPUHATO HA3BIBATH BOJOCOOPHI MAJIbIX PEK, TUITHUYHBIE JJIS TOrO
UM UHOIO TUAPOJIOTHYECKOTO PeXUMA, IKCHEPUMEHTANbHBIMU —
TOJIBKO Te, TAe OCYILIECTBISETCS KaKOe-HUOyOb lieaeHarpaBjieHHOe
aKTHMBHOE BMELIATENBCTBO B UX cocTosIHUE. [lone3sHocTs paGoT U Ha-
OMIOJIEHMIA B PeNPEe3eHTATUBHBIX 6aCCEeHHAX IBUIACH MIPEAMETOM JTHUC-
Kyccuu. KpuTrka 6acceifHOBBIX MUCCIEA0OBAHUM HUIET IO ABYM HAIlpaB-
JICHUSM.

ITepBoe Kacaercst MOJHOTHI M Ka4ecTBa MPOBOAUMEBIX HAOGIIOAEHU I
1 00pabOTKY AAHHBIX M MOXET PAaCliEHUBAThCS KaK €CTECTBEHHOE U
Hen30exXHOE.

Bropoe HampaBleHHE CBA3aHO ¢ 0ojiee MPUHIMIINANBHBEIMUA CO0O0-
paxeHusiMu. JI. Pojga okoso 4eTBEpTH BeKa Has3all XXaJOBAJICS Ha TO,
4YTO «KPUTHUKH ... 6ACCEMHOBBIX MCCACAOBAHUM HE BEpSAT HE TOJBKO B
UX YCNEIIHOCTh, HO ¥ B CaMU PE3Y/IbTaTbl» X YTO B COOTBETCTBYIOLINX
MyOIUKAIMIX OYEHb DEAKO «JEJATUCH IMOIMBITKU OOBACHUTH, 3a4eM
HYXXHBI 3TH ucciaenoBadus» [9]. Heckonpko mo3xe B. Knemeur B ipu-
CylIeil eMy MaHepe OTMETHJ, YTO UAEd OPraHU30BaTh CETh DKCIIEPU-
MEHTANIBHBIX, MCCIIEA0BATENLCKUX U PElpe3eHTATUBHEIX OacCeifHOB I10-
SBUJIACH HA ITOJIBEKA PaHbIUE CPOKA M JUISL €T0 KOJIIET TaKue 6acceilHbl
SBWIUCH TOUCTUHE <«JaHAWCKUM AapoM» («Doiics maHaiilieB, Hapsl
npuHocgmux») (B. Kiemeiu. BoicTyruieHMe Ha HepeMOHMHU Ipa3gHO-
BaHusA 25-nerdero 1o6wres MITI. ITapux, 1989). [Ipennonaranocs, 4to
[IOSIBJIEHVE HOBBIX I'MAPOJOTMYECKUX 3HAHUM SIBUTCS TIPSIMBIM aBTO-
MaTUYECKHUM CiIeACTBHEM HAOMoOneHU Ha ManbIx 6acceiiHax. Ho Hu-
Yero nogoGHOro He MPOM30IIUI0, B YaCTHOCTH, BCJIEICTBHE OTCYTCTBUS
pykoBosieil Teopud. M BOT cTapblif 1 60JbHOM BONPOC NMPUXOAUTCS
[IOAHKMMATH BHOBb.

Bpsm i 3TOT BOIIPOC MOXET 3BY4aTh TaK — HYXHBI JIM 6acceiHO-
BBIe UccaenoBaHug? besycioBHO, HyXHbl. HaboneHuss Ha MaJbIX BO-
npocbopax i 1000ro UCTUHHOIO TMAPOJIOTH ecTecTBeHHBI. OH MOHU-
MAaeT, YTO 37€eCh 3aKJII0YEHO OYEHb MHOroe, MOYTH BCS TMIPOJIOTHS.
Ho xak u3Bieynr U MHTEPIPETUPOBATh UHGOPMALIHIO?

Ponna Taxcke 3agBisU1, YTO UMEHHO «C 6acCe{HOBLIMM UCCIIENOBa-
HUSMU CBA3aHbI (PYHIAMEHTAJIbHBIE NOCTHXEHUSI HAYYHOM T'MIpPOJIO-
run». OH mojaraji, 4yTo HaubOoIbIAS TPYAHOCTh BOZHUKAET IIPH 3KCT-
panojsuuy pe3y/bTaToB Ha 6osiee KPYIHble 6ACCEHHEI.

Jleononpa, u Pomma ero LUTUPYET, YTBEPXAAI, YTO <«IpobiiemMa
CBs3aHA HE C CAMUM CPEJICTBOM MCCIENOBaHUS, KAKOBBIM SIBJISIOTCS
MHCTPYMEHTAIBHO 000pYIOBaHHEIE 0acceiiHbl, a C BBIOOPOM Kpyra BO-
MIPOCOB, JUIS PEIIeHUsT KOTOPHIX Mbl UCIOJIb3yeM 3To cpeacTBo» (Leo-
pold L. B. Symposium of Wellington, 1972). PazoBbeM 3Ty paBUIBHYIO
MbIC/b faibiie. C Hallueif TOYKH 3pEHUS, caMa IIOCTaHOBKA 3aXaYyy KC-
[I0JB30BaHMS JaHHBIX HAOII0EHUI Ha perpe3eHTaTUBHOM BoaocOope
JUI XapaKTEPMCTUKA TMIPOJIOIMYECKOIO PEeXMMa HOCTATOYHO OOJb-
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L0 TEPPUTOPUU HE SIBTISIETCH KOPPEKTHOM M, TEM CaAMBIM, OOpedeHa
Ha Heynadyy. Ho o kakux pesyjbTaTtax coOCTBEHHO MIET peyb?

JeicTBUTENBbHO, MPOCTON HEPEHOC pa3HOro poaa Hudp, 3aBUCKU-
MOCTE U COOTHOLIEHU! ¢ OAHOTO OOBEeKTa Ha APYrUe IO Heonpeae-
JIEHHBIM OLEHKAM «OAMHAKOBOCTU» XapaKTepUCTUK OT JAHAIA(THBIX
[0 KIIUMAaTHYEeCKUX MIPOCTO HEMPaBOMOYeH. BcnoMHUM XOTA ObI orpa-
HUYEHHOCTH uaeH 6acceitHoB-UHAMKATOpoB A. B. Oruesckoro (1947).

Bo3nukaer He0OXOMUMOCTb BOOPYXUTh T'MAPOJIOTOB HEKHM Cpell-
CTBOM. DTO CpeAcTBO — pabOTOCHOCOOHAs, yHUBEpCATbHASA U aleK-
BaTHAsI NMPUPOIHBIM IpolieccaM MOAENUpYIoLas cucTtemMa. Mbl mona-
raeM, 4to, obyanasi nocaeaHed, 3a5ayy CpaBHEHUSI HEKUX pe3ysbTa-
TOB HaOMIOAEHUI HAa MaslbIX BONOCOOpAaX € pasjiMyHLIMU KINMaTHYe-
CKUMM, penbedHbIMM, JAHAIA(QTHHIMUA U IPOYUMU YCAOBUSIMU —
3a7a4y MakKCHUMaJIbHOH HEOMNpPeNeNEHHOCTH — HeoOXOIUMMO 3aMEHUTh
ropasfio 6osee KOHKPETHOU M YETKOU 3aayeil CpaBHEHUS psijia rapa-
METPOB 3TOH MOJEAUPYIOUICH CUCTEMEL.

A nanee BO3HUKAIOT 3aMaHYMBBIC BOZMOXKHOCTH IIPOBEACHHS pa3-
HOTO POJIa YKCJIEHHBIX SKCIepUMEHTOB. Hampumep, Takoro TMmna: onHa
1 Ta X METeOpPOJIOTUsl (BO3MOXHO M MCKYCCTBEHHasl) TpaHC(hOPMHU-
pyercs B ruaporpadbl CTOKA pasNIMyYHbIX (TI0 pa3Mepy, ¢hopMe, pebe-
¢y, mannwadram u ap.) 6acceifHOB C pasHBIMM HabOpaMH YHCIIEH-
HBIX 3HAYEHUH OOHUX U TeX XKe IIapaMeTPOB MOJEIUPYIONIEi CUCTEMBL.
Bens st 6onee MOMHOLEHHOTO BOCIIPUSTUS U IOHUMaHUSI UHDOpMa-
LU JOJKHA OBITh CIPECCOBAHHOM U ONTUMANBHO OPraHU30BAHHOM.

B KOHEYHOM cYeTe, Mbl BHOBb CKJIOHHBI ITOATBEPAUTH, YTO HAOIIO-
JIeHYs1 Ha pelpe3eHTaTUBHbBIX BOAOCOOpaX — OCHOBA UH(MOPMALIUOH-
HOU 6a3bl HAYYHOW FMAPOIOTUM.

DJleMeHTapHLIe H Penpe3eHTATHBHbIE BOIOCOOPBI

OCHOBHBIE TEPCIIEKTUBBI U3yUeHUsT (POPMUPOBAHUSA CTOKA B MpPH-
pone MBI BCeraa CBS3BIBAIM C HAOMIOAEHUSIMHK Ha 3JIEMEHTapHbIX, WX
ONMM3KUX K HUM, BOAOCOOpax («MuKpoBonocOopax»). KoHuenius Muk-
poBoaocOopa Kak 00beKTa MCCAeqOBaHUs OblIa M3JI0XKeHa OAHUM U3
aBTopoB B 1967 r. (FO. b. Bunorpanos. Boripocsl TUAPOAOTUH JOXKIEBLIX
[MaBOJIKOB Ha MaJibIX Bofocbopax Cpenneit Asuu u FOxHoro Kasaxcra-
Ha. JI., 1967). IIpubau3uTeasHO B 3TO XK€ BpeMS M B 3TUX Xe LIeaIX
3JIEMEHTAapHBIE BOAOCOODHI SBIIHMCH MPEIMETOM OOCYXIEHHUS CO CTO-
POHBI MHOTHX Hccnenosareseil. B yactHoct Kunkeitn, Oc6opn u ap-
JHep IO 3JieMEHTapHBIM BogocbopoM (unit-source watershed) mnon-
pa3yMeBaiy MMPOMEXYTOYHBI BapWaHT MEXIY MaJibIMU CTOKOBBIMHU
miowaakamu (small plots) u npotskeHHbIMU BomocGopamu (large
watersheds). OH onpefesieH KaK eCTeCTBEHHas JpeHaXHas IUIOLLAlb,
KMEIOIasi OTHOCUTENBHO ONHOPOMHEIE MOYBBI U PacTUTENBHBIM MO-
KPOB, XapaKTepU3YIOLIasiCsi OMHOPOAHBIMU OCaJKaMH U UMEIOIIas Teo-
JIOTHYECKHE BO3MEHCTBUS Ha MOBEPXHOCTHBIN CTOK, pPerpe3eHTaTUB-
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upie no apeany (D.R.Kincaid, H.B.Osborn, J.L.Gardner. Water
Resources Research, 1966). JIpyroe onpeneneHue aaHO AMEPMaHOM:
3eMeHTapHas IJoags (unit-source area) UMeeT B yaeane eXMHBIA
PACTUTEILHBIN MOKPOB, €AUHBIM TUIT MOYBBl U SBISETCH QUIMUYECKHI
OAHOPOAHBIM BO Bcex apyrux otHolueHusx (C.R.Amerman. Water
Resouces Research, 1965). Cy660THH, u3narasi OCHOBbI JaHIIIa¢hTHO-
I'MAPOJOrMYECKOr0 MPUHIUIA U3YYCHUS CTOKA, IMCad O HeoOXomau-
MOCTH OpraHu3alMy padoT Ha HeOOJIBIIKMX 3JEMEHTAPHBIX BOAOCDO-
pax, B IpeiesiaX KOTOPBIX «XapaKTep MMIPOMETEOPONOTUYECKUX NPO-
LIECCOB PErpe3cHTAaTUBEH /IS OJHOIO U3 OCHOBHBIX 3JIEMCHTOB IeO-
rpaguueckoro naHauadra ganHoro paona» (A. M. Cy66otuH, 1967).

DieMeHTapHBIH BONOCOOpP — eCTeCTBEHHOE 00pa3oBaHUE, CaMoif
[IPUPOIOH «IIPUCITOCODIEHHOS» [T MU3YUEHUS IIPOLECCOB GOpPMUpo-
BaHMS CTOKA. PesynrTaThl HabnroneHuit Ha TaKUX 00BEKTaX MOI'YT OBITh
MCIIOIb30BaHbl ¢ Haubobluel 3)GEeKTUBHOCTBIO TSI HAYYHOIO I'MI-
POJIOTHYECKOro aHanu3a. B xauecTse pernpe3eHTaTUBHBIX €CTECTBEHHEE
BCETO MCIOIb30BATh SJIEMEHTAPHBIE BOAOCOOPHI MK HEOOJBIIYIO IPYTIITY
MOCAEAHUX, COCTABAAIOUIMX Maldbli 0acceitH 60/iee BHICOKOTO NOPSI-
Ka, 4YeM emMHMYHbIH. ONTUMaNbHBIE pa3Mephl pepPe3eHTATUBHBIX Oac-
CefHOB, HECKOJIbKO 3aBHCSIIME OT XapakTepa peibeda, COCTaBISIOT
0,01 —1,00 kxm?. B MCKIIOUNTENBHBIX CyYassX 3TU TPAHMIL! MOTYT OBbIThH
U3MEHEHBI, HO He Gojiee 4eM Ha TMOpSIOK, B TY WM UHYIO CTOPOHY.
Cornacurbcsl ¢ BepxHed rpaHMIlell, yKa3aHHOH B COOTBETCTBYIOLIEM
MEXIyHapOJHOM PYKOBOACTBE (Perpe3eHTaTUBHEIE Y SKCIIEPUMEHTAIb-
Hble Gacceitunl. M., 1971) u cocrasmsioweit 250 km? (1 naxe Gonee)
BpSA JIKU MOXHO, MO0 3TO BXOJZUT B NMPOTUBOpEUME C CAMOU wupueei
VICITIOJIb30BAHUS U151 COBPEMEHHOTO T'MAPOJIOTMYECKOTO aHAJIN3a UMEHHO
3JIeMEHTapHBIX BOZOCOOPOB. [IefCTBUTENILHO, [TOC/IEXHUE KAK OOBEKTHI
HaOMIONCHUH M MCCASA0BAaHWMN IS pellieHUST QYHAAMEHTAIbHBIX 32124
CUIPOJIOTUM UMEIOT LETBIA PSII IPEUMYILECTB:

e OOBIYHO OHU 0OJIe€ WM MEHEE ONHOPOIHBI IO CTOKOMOPMUPY-
IOL{MM CBOMCTBaM, YTO B KOHEYHOM CUETE [aeT BO3MOXHOCTh IONY-
YeHHbIe OLUEHKHU [TAPAMETPOB MOJEU MPUIIKCATH ONpeAeIcHHOMY JIaH-
nwadty;

e OIMH OCaJKOMEDPHBIN MYHKT, PACTIOIOXKEHHBIN B Ipeaenax 3Je-
MEHTapHOTO BOIOCOOpa WU PSIIOM C HUM, JaeT HEOOXOAUMYKO U [0-
CTaTOYHYIO METEOPOJIOTHYECKYIO MH(MDOPMALIHIO;

e TEMIIEPATYPY U BJIAXHOCTb IMOYBBI MOXHO JOCTATOYHO HAaHEXHO
OLIEHUBATD 110 JAHHBIM ABYX-TPEX U3MEPUTENBHBIX ITYHKTOB;

¢ CTOK C 3JIEMEHTapHOro BOAOCOOpa MOXET OBITh U3MEPEH C BBICO-
KO TOYHOCTBIO;

* UCKaXEHUE PEeXVMa CTOKAa Ha 3JIEMEHTapHOM BoxocOope BCiel-
CTBHME PYCJIOBOIO PEryJIUPOBaHUS MUHUMAJIBHO;

e OHU BU3YaJIBHO XOPOLUO OOGO3pUMBI.

ITockonbKy Bce peanbHbIE peyHble bacceiHbI JI060ro pasmMepa co-
CTOSIT U3 MHOXECTBA BJIEMEHTAPHBIX BOAOCOOPOB, TO, B MPHHIIUIIE,
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0OBEKTOM UCCIEIOBAHUM MOXET SIBUThCS J11000¥ U3 HUX. TeM He me-
Hee K BomocOopy, uU3bMpaeMOMY B KauyeCTBE PENpe3eHTATUBHOIO U
JIOCTOMHOTO HAIIeTO MCCEAOBATEILCKOTO BHUMAHUS, CAEAYET Ipelb-
ABUTH IATh OCHOBHBIX TPEOOBAHUM, KOTOphIE NOJKHBI 00S3aTeNbHO
BBITOJHATHCS:

1) neiicTBUTE/IbHASL PENPE3eHTATUBHOCTD;

2) OJHOPOIHOCTH ITOBEPXHOCTH;

3) IMOCTOSTHCTBO YCAOBUM (DOPMHUPOBAHUSA . CTOKA;

4) yeTKas BEIPAXEHHOCTDb BOAOPA3ACABHOM JIMHUH (B CIIy4ae BBISIB-
JICHMS JaXe HE3HAUYUTENbHEIX HeolIpeleeHHOCTel 0T BogocOopa cie-
IyeT HEMEJIEHHO OTKAa3aThCH);

5) BO3MOXHOCTb HaJIeXXHOTO U3MEPEHHUS CTOKa (B MecTe OyIayliero
TUAPOMETPUYECKOTO CTBOPA XKeJIAaTeNIbHO OTHICKATh €CTECTBEHHBIM, XOTs
OBl ¥ HEOOJIBIIION Iepenas OTMETOK JHa).

OcrasnbHble oKaszaTenu (TIPaBUIBLHOCTD GOPMEI, CHMMETPUYHOCTE,
ya00CTBa MOAX0a) SBJSIOTCS XKENaTeJlbHBIMU.

A Tenieppb C(HOPMYIHPYEM JBA «OCHOBHBIX 3aKOHA», KOTOPBIM HEO0-
XOAUMO HEYKOCHUTEILHO CEHOBATh [IPU OPraHU3aLWK U IPOBCACHUK
HAOJMIOOESHUI M UCCIENOBAaHMI Ha peIIPEe3CHTATUBHAIX BOJOCOOpax.

1. JIro6ble U3MEPUTENBHbBIE COOPYKEHUS U ITOAXOABI K HUM HE HOJ-
>KHBI OKA3bIBaTh HUKAKOI0 MCKaXaloLero BIUSHUS Ha COCTOSIHUE BO-
Jocbopa, Ha THAPOJIOrMYECKUEe IPOIECCH HAa HEM M B pycie U Ha
€CTECTBEHHBII PEXHM BOIOTOKA, APCHHUPYIOLIETO 3TOT BOAOCOOD.

2. JIto6Gas He npelyCMOTPEHHAs IIPOrpaMMOii IKCIIEpUMEHTA Yesio-
BeYeCKas NeATeJIbHOCTD B Ipeaesiax penpe3ecHTaTUBHOrO Bogocbopa u
COCEIHMX C HMM CMEXHBIX CKJIIOHOB HEeJOMyCTHMA.

B ciydae HapylieHUsI OCHOBHBIX 3aKOHOB BCE HAOMIOACHHUS U Hayy-
HbI€ BBIBOJBI [10 HUM IIPU3HAIOTCSI HECOCTOSITEIbHBIMU.

Hacko/ibKO XOPOIIM HAIIM Penpe3eHTATUBHbIE BOAOCOOPDI?

ITogenumcsi CBOMMU PAa3MBIIIEHUSIMH B DE3yNbTaTe ITOAPOOHOro
03HAKOMJIEHUSI C COCTOSTHUEM PeINpe3eHTaTHUBHBIX (XOTH YacTO HA3bl-
BACMBIX 3KCIIEPUMEHTaNIbHBIMK) BonocOopoB Ha Bannae (Banpaitckas
Hay4YHO-MCCJIEOBATENbCKAS TUAPOJIOruueckas J1aboparopusi, 3aTeM
Bannaiickuit dwinan I'ocynapcTBeHHOro I'MAPOJIOIMYECKOIO UHCTH-
Tyta) B 2002—2005 rT.

Mp1 ObITM YAPYYEHBI U Jaxe ITOAABJCHBl YBUICHHBIM, OCOOEHHO
KOTJa MOOyMajJy O CaMOOTBEPXKEHHOM TPYIAE MHOTIMX T'MAPOJIOTOB Ha
3THX BoAocOopax B TeYeHUe Qojiee YeM IonyBeka. U geno He B TOM,
YTO caMU OOBEKTHI, COOPYKEHMS Ha HUX U CPENCTBA UIMEPEHUN Ceil-
Yac HaXOMATCS B IUIAYEBHOM COCTOSIHUM. DTO mevyanbHO, HO HE UMEET
OTHOILIEHUA K SKCIICPUMEHTAJIHHON TMAPONOrMru. MBI UMEEM B BUIY
peleHus K neiicTBUA aHOHUMHBIX (VIS Hac) TUAPOIOroB MpU BbIOOpE
BOJOCOOPOB M OpPraHM3allMyM Ha HUX HabmoneHuit. DT BOZOCOOPHI,
0COOCHHO 3HAMEHUTHIA U M3BECTHHIM HaM CO CTYNeHYECKOW CKaMbU
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nor YcagpeBCKWi, peacTanu NMpea HaMM Kak o0pasibl TOro, K 4emy
NPUBOAUT UTHOPUPOBAHUE [TOYTU BCEX MEPEYMCIAEHHBIX BBILIE «3aKO-
HOB» U TpeOOBaHUM.

Joz Ycadvesckuii, IO pa3HbBIM UCTOUHUKAM, UMEET MAOLIAAG BOXO-
cb6opa ot 0,36 m0 0,44 xM? (4TO caMo MO cebe cUMITOMaTUYHO). Jlor
BCEraa YUCIMIICS B KAUECTBE IOJIEBOIO (Jlyra U IalllHU, a B HACTOosLIee
BpeMs OIHH JIyTa), XOTsI KaKasg-To 4acTh €ro Iuioujagu Obuia 3aHsTa
JIECOM, YaCTUYHO 3a00JI04eHHBIM. Boaopasnesn BbIpakeH HEOTYETIH-
BO, 0COGEHHO B BEpXHEH JIeCHOM yacTH. BoNbLIOH cTeneHU Heollpee-
JIEHHOCTH OH JOCTHUTAe€T B CEBEPO-BOCTOYHOM YIJIy Bogocbopa, 1o
[OBOMLY 4Y€ro BpeMs OT BpeMeHM BO3HUKANU CIIOPBEI O TOM, Kyda Xe
HanpaBleH CTOK U3 TaK Ha3bIBAEMOIO «4yxoro 6onorar. brina gaxe
ciesiaHa 6ecCMBICIIEHHAS ITOTBITKA OTACAUTD 3TY YacTh 60J0TA OT pell-
pe3eHTATUBHOIO BONOCOOpa namMO0ii, CI0XEHHON U3 nogpy4yHoro 60-
JIOTHOTO Xe Marepuana.

MecTo [UTst 3aMBIKAIOLIEro CTBOPa BRIOPAHO HE OYEHB YAAYHO, XOTS
B 40 M HMXe IO TEYEHUIO UMEETCS Iepenaj Ha JHE Pyciia BEICOTOHI
0,5 M, K KOTOpOMY OBIJIO GBI JIOTHYHO IIPUYPOYUTEH BOOOCTUB. Bo3se-
JOeHHbIE OETOHHBIE TMIPOMETPUYECKUE COOPYXKEHHUS C TOHKOCTEHHBI-
MU BOJOCJIUBAMU B PYycCJie JIOTa ¥ €ro NMPUTOKOB, JOCTATOUHO CUJIBHO
yriyONeHHBIE U 0-CBOEMY MOHYMEHTAIbHBIC, B KOHIIE-KOHIIOB OKa-
311 CWIbHOE UCKAaXAaloliee BIUSIHUE Ha FMIPOJIOTHYECKUI peXM BO-
JIOTOKA.

IToaroruieHue pycia U NPUPYCAOBBIX YYaCTKOB TEPPUTOPUU YEpe3
HECKOJIBKO JIET MPUBENIO, C ONHOM CTOPOHBI, K MX 3apacTaHMIO KYC-
TApHUKOM U OONOTHOU PACTUTEILHOCTHIO U, ¢ APYTroil — K BO3HMKHO-
BEHUIO ITOA3EMHOM IPEHAXHON CUCTEMBI, OCYLIAIOLICH B MEXEHD 00Be-
MUCTBIE BepXHUE Obedbl BOLOCTUBHBIX YCTAHOBOK. [10 BEIpaxeHUo Me-
CTHBIX THIPONOroB, 3TOT eHOMEH 3BYYMT TaK: «BOAA Yiluia». Heckonbko
JieT Haszan BOaAM3M BogocnuBa ObUTM mpoOypeHb! 10-MeTpoBBIE CKBa-
XUHBI, KOTOPBIE, B HapYIUEHUUN BCAKUX MPABWI, JOCTUIIN IJIyOUHBI,
Ha 7—8 M MpeBBIUAOLIE! MUHUMAIBHYIO OTMETKY HHAa B 3aMbIKa-
IOLIEM CTBOPE, U TEM CaMbIM BOJJOHOCHBIX TOPU30OHTOB, Ha CAMOM JIe/ie
JIOTOM He ApeHupyeMbIX. bivxaiiiuas K CTBOpY CKBaXXuHa cTajia GhoH-
TaHHMPOBATh U ODECIIeYHIa YEPE3 BOAOCIUB «MEXEHHBIA CTOK».

B 3axmioueHue cnenyeT caenath BHIBOM, YTO IJIABHBIA «3KCIEPU-
MEHTaJbHBIN» Jior Banmas BbIOpaH U «3aeifCTBOBaH» KpaiHe Heygay-
Ho. ITo GosbuIOMY CYETY OH MOAJIEXHUT 3aKPHITUIO. XOTUM HANEATHCH,
YTO MaTepUaIbl HAOMIOACHHH Ha JIOTY Y CaabeBCKOM 3a OTHE/IbHBIC TPYTI~
Bl JIET BCE XK€ CMOTYT IMPUHECTU MOJIb3Y FHAPOIOrHH.

Jloe Cunaz Thuaxa, pacrioNOXeHHBIH HEIaNeKo OT jora Ycaabes-
CKOro, B CBOE€ BpeMs ObUI IIPUHAT B KaYeCTBe PeNnpe3eHTaTUBHOTIO VI
U3y4eHusI cToKa ¢ nawHu (97 % obueit rwiowamu B 0,014 km?). B 1967 1.
TaM OBUTH BBICAXEHbBI CAXEHIIB! €T U COCHEI, U JIOT, TRKUM 06pa3oM,
€ 3TOTO MOMEHTA MOT OB 00OCHOBAHHO CYUTATHCS BKCIIEPUMEHTANb-
HBIM. YUUTBIBas, YTO B HAcTOsilee BpeMsl OacceilH Jora HEeJIMKOM
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3aHST JIECOM, MIPEUMYILECTBEHHO €OBBIM (35-JIETHETO BO3pacTa), MOX-
HO OBLIO GBI CYUTATD STOT SKCIEPUMEHT YHUKANbHBIM. OHAKO CTOJIb
K€ MOILHOE, KaK ¥ Ha JIOry YCaJbeBCKOM, OETOHHOE BONOCIMBHOE
COOpYXEHUE MPUBEJIO K ellle 00/ee cepbe3HbIM HETATUBHBIM IMOCIE] -
CTBMAM B OTHOLIEHHH UCKAXEHMS PeXHUMa CTOKA M3-32 MAJIOCTH IUIO-
niaau Bogoctopa. C BEIpaXeHHOCTHIO BOZOpa3esa 3/1eCh A€JI0 00CTOUT
TOXE HEBAXHO.

Joe Taexcnoui nowanso 0,45 xm? 1 Ha 98 % IMOKPHITHIA JIECOM, B
OCHOBHOM €JIOBbIM, UMEET CIIEAYIOLINE HEIOCTATKH:

¢ KaK ¥ Ha JAPYrux JIOrax CyUieCTBYIOT poGieMBl C BOAOPA3IECIoM,
B YaCTHOCTH Ha IIpaBOM NPUTOKE jora ENOBEBIM B KayecTBE BOAOpa3-
JeNBHOM IMHUK CO30aH «MCKYCCTBEHHBIN BauK» (B.A. YpbiBaeB. OKc-
nepUMEeHTaNbHbIE TUAPOJOTHYECKUe HabnoaeHua Ha Bannae. JI, 1953),
MMeeT MECTO TaKXKe MCKAXKEHUE PEXUMa CTOKA 10 TeM Ke NMpUYUHaM,
YTO M Ha NpPeabIAYILHX JIOTaX;

e [I09BJICHIIE HECKOJBKO JIET Ha3al B IpeJesiaX Boaocbopa pa3Mbl-
TOM IPYHTOBOM JOpOTM, HA KOTOPOW BO BPEMsI CHETOTASIHHUSA U CUJIb-
HBIX noXneil dhopMHpyeTCcsi aKTUBHBIA ITOBEPXHOCTHBIA CTOK, CTOJIb
YYXIBIM «TAaeXXHOMY» JaHIIIaPTy.

K ckazaHHOMY MOXeM J00aBUTh, UTO Ha BCEX JIorax He 3a00TIIIMCh
0 KaKux-JI100 criocobax ralieHust CKOpPOCTeM MoaxXona BOAHBIX MOTO-
KOB K BOJOCIMBHEIM OTBEPCTHUSM.

M3 HeraTUBHOro ONbITa pabOT Ha peNpe3eHTAaTUBHBIX BOAOCOOpax
Banpgast MOXHO clIeaTh CIEAYIOLINe ITOJIe3HbIe BBIBOJBI.

1. CoopyXeHre MaCCUBHbIX TUIAPOMETPUUECKUX COOPYKEHU I Ha pell-
PEe3eHTAaTUBHBIX U BOOOILIEe Ha MATEIX BOAOCOOpaxX MpOTUBOIIOKA3aHO.

2. Kaxnag rugpomMeTpryecKas YCTaHOBKA (METAIUI, TUTACTHUK) NOJIK-
Ha OBIThH AEJIMKATHO COIPSIKEHA C €CTECTBEHHBIM PYCJIOM, XKeJlaTenb-
HO Ha ecTeCTBEHHOM rnepenage. OHa qoJDKHA COIEpXKATh B ce0e MHIH-
BUIYaJbHO CIIPOEKTUPOBAHHBIM COM3MEPUMBIN ¢ (OpMOI U pa3me-
paMu pycia IPUEMHBIA OTCEK, 3aTeM OTCEK ranleHus CKOPOCTU IOJ-
X0Ja BOZHOIO TIOTOKa M COOGCTBEHHO BepXHero Obeda BOZOCIUBA,
HMMeEIONIEro THAPABIUYECKYIO CBA3b C JAaTYMKOM CaMOIIMCLA YPOBHS.
Beck 3TOT KOMIUIEKC HM B KOEM Cllydyae He 3ariy0yseTcss B TPYHT, a
KakK ObI 4BJISIeTCS. MPOJOJIKECHUEM PYCJia OT MECTa €r0 COWIEHEHHS ¢
MIPUEMHBIM OTCEKOM. YCTaHOBKa B cJiydyae HEOOXOAMMOCTH MOXET OBITh
BBIIBUHYTA BHU3 MO TEYEHUIO 32 Mpejesibl eCTECTBEHHOrO nepenana
{ecnu ero ymacTcsl MOABICKATH), MPHYEM ONOPHI KOHCOMBHOU YacTd
YCTAHOBKM MOTYT OBbITb U MAaCCUBHBIMH. BOAOCIUB, ecnu ISl 3TOTO
€CTh OCHOBaHUSI, MOXET OBbITh 3aMEHEH TMAPOMETPUYECKUM JTOTKOM.

3. 'nybuHa CKBaXUH Ui U3MEPEHUs YPOBHS TPYHTOBBIX BOJ HeE
OJDKHA [TPEBOCXOMUTh MUHUMMAJIBHON OTMETKU PYCiia B 3aMbIKAIOLLEM
CTBOpE PEIIpe3eHTaTUBHOIO Bogocbopa.

4. Ewe pa3 cieayeT NOAYEPKHYTh BAXXHOCTh YETKOIO ONpeAeIeHUs
Ha MEeCTHOCTH (ecli Halo, TO U MHCTPYMEHTAJIBHOIO) JIMHUMI BOJO-
paszena, Jydllle BCero MapKUpOBaHHBIX.
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5. BoHBIM pEXUM pernpe3eHTaTUBHOIO BOAOCOOpA IO CPABHEHUIO C
€O PaBHOBEJIUKUMU COCEISIMU HE AOJDKEH NMPUHUUNUAIBHO OTINYATh-
Cs, KaK 3T0, HalpuMep, UMEET MeCTO AJid Jiora YcaabeBCKOro, B OT-
HOLICHUU MEXEHHOIO CTOKaA.

6. YCnoBUS penpe3eHTaTUBHOCTH U OJHOPOJHOCTH OyIeM 101arath
IMO-TIPEXHEMY BaXXHBIMH.

Konuenuua necmauuonapnoix penpe3enmamueHbvlx 6000c60pog

Crenyetr OTMETUTL BO3MOXHOCTh U IT0JIE3HOCTD NPOBEACHUS Ha CIle-
LIMATBHO NOAOOPAHHBIX PeNpe3eHTATHBHbBIX BOAOCOOPaX KPAaTKOBPEMEH -
HBIX HAONIOAEHUH B TEUCHUE TPEX-UETHIPEX MECSLIEB, XeJaTe/IbHO B
[IepHOJ, IPOXOXACHUS TOXKIEeBBIX MaBOAKOB. Takue HabMoneHUS, He-
CMOTPS. Ha CBOIO OTPHIBOYHOCTH, MO3BOJSIOT I'MAPOJIOTY COCTABUTh
of1lee BreyaraeHne 00 ycaoBUsiX YOPMUPOBAHHUS CTOKA B HOBOM JUIA
HEro pafioHe, O CONPOBOXAAIOIIMX SIBACHUSIX U 3G (PEKTaX U, ITaBHOE,
FIPOU3BECTU MPUOTMIKEHHYI0 KOJIMYECTBEHHYIO OLIEHKY OCHOBHBIX
ONpeIeIAOLIMX CUTYALHIO TapaMEeTPOB MaTEMAaTUYECKUX MOJEIICH U
BBISIBUTD THIPOJOTMYECKUE OCOBEHHOCTU JaHHOTO CTOKOGOPMUDY-
IOLLIETO KOMILIEKCA.

Taxue HecranpoHapHble HaOMIONCHUS Ha PEIIPe3eHTATUBHBIX BO-
A0cOopax IMOoJIe3HO UCITONL30BATh MIPU IKCIIPECCHBIX METOAAX M3yde-
HUsL HOPMUPOBAHUS CTOKA B CaMbIX TPYAHOJOCTYIHBIX M 3K30THUYE-
CKUX yrojkax Mupa. CoBMeLICHHE AEITEIbHOCTH CIIYXXKUTEIEN IKCIIEPH-
MEHTAJIbHOU THAPOJIOTUHY Ha CTAIIMOHApHBIX 00bEKTaX U Ha 0OBEKTaXx,
(PYHKUMOHUPYIOUIUX TONBKO B MEePUOA IKCIEAULIHOHHBIX UCCIEI0BA-
HUI, BO3MOXHO U SBJISETCI TeM KOMIUIEKCHBIM CPEICTBOM, KOTOpOE
CrocobHO 0000IIMTE ¥ CHCTEMATU3UPOBATh IAPAMETPHI COBPEMEHHBIX
MOJETUPYIOLIUX TUIPOJNIOTMYECKUX CUCTEM IO reorpapuyecKuM 30HAM
¥ maHauagTaM 3eMHOM TOBEPXHOCTH.

7.4. MaTtemaTH4eCKoe MOAEIHPOBAHHE B TMIPOJOTHA

7.4.1. Ilpo6ema

MogenupoBanue — 3TO UCCIENOBAHHUE PeajibHO CYLIECTBYIOLIMUX
MPUPOAHBIX OOBEKTOB, ABJIEHUHN U MIPOLIECCOB, UMEIOIIUX OTHOILIEHHE
B HallleM Clyyae K Kpyry npo0JieM, BXOISIUMX B 00J1aCTb MHTEPECOB
rugposoruu. Ho Takoe ompeneneHue Ha MEpBBIA B3MJISII SIBHO HEIO-
CTaTO4YHO, MO0 BCe, YTO AEANOCh U ACNAeTCs B Truaposnoruu, ¢op-
MaJbHO YAOBIIETBOPSET 3TOMY ONPEACICHUIO.

JonojHUM NpPUBEACHHOE OMNpejeieHre: MOACIUPOBAHUE — 3TO
crnocob onvcaHust 06bEKTOB, SIBJICHUM U IIPOLIECCOB, IIpeaycMaTpUBa-
IOLMI Haubosbliee NpUOAMKEeHUEe K peaTbHOU AeHCTBUTEIBHOCTU C
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YYETOM BCeX NPUBXOASILUX OOCTOSATENLCTB. B 3TOM JOMONHEHM CHOBa
NPUCYTCTBYET HEKOTOPAsI HEOTPENETIEHHOCTh, HO B 3TOM OTHOIUEHUU
BCE M3BECTHBIE B IMIPOJIOTMY MOLEIM TOXE €€ He JMileHbl. Bropoe
JOMOJIHEHKE: MOE/IMpOBaHKe — 3TO HE MPOCTO Hanbosiee MOaHOLEH-
HOE UCCIIENOBaHUE, HO OJHOBPEMEHHO M MPOLECC KOHCTPYUPOBAHMS
KOHKPETHON MO/E/H, ee pealu3aldid U UCIOJb30BAHUA HA CTONb Xe
KOHKPETHBIX 0OBbEKTAX.

Tenepr HeusbexHo cienyeT NaTh ONpeNeIeHNe CAMOMY ITOHSITHIO
«openb». Urtak, Monens — OTOGpaXeHHas peajqbHOCTh. Moaenp —
HEYTO, COOTBETCTBYIOLIEE OPUTHHATY. Monenb — cxeMaTU4ecKoe Yrpo-
IIIEHHOE TIpeACTaBJeHue O MPUPOAHOM OPUIMHANE, 3TO COOTBETCTBY-
oMM 00pa3oM OpraHM30BaHHOE 3HAHHUE.

MOXHO TOBOPUTbL O PAIMYHBIX HEU3OEXKHBIX IOCIIEI0BATEIbHBIX
CTaAusIX CaMoro Ipoliecca MOAEJIMPOBaHUS:

e CO3[aHME MBICIEHHOW (WJIM YMO3PUTENIBHONW) MOJEIN KaK UTOra
Pa3sMBIIIEHUIA, pacCyXKNeHU, MBICIEHHBIX 3KCIIEPUMEHTOB, 0O/Yy-
MBIBaHUS ITOCTABACHHON 3a/1a4H,

¢ co3faHme BepOaJbHON MOIENIY KAK Pa3BUTHA MPEAbIIYIIEH yXe B
CIOBECHOM BapHaHTe — B Oecefax, criopax M oOCYXIEHUSIX, a TAKKE B
[MUCBMEHHBIX 3aMUCSX BCSIKOIO pojia;

e pa3paboTKa comepKaTeJAbHOH MOAEIU — 3TO Pa3sBUTHE ABYX Ipe-
JBIIYUIVX CTaAU#, HO yKe C YETKUMU MAEOJOTUEN U METONOJIOTHEN, a
TaKXe ¢ Heobxonmumoit ¢opManin3aluei.

ConepxaTtenbHast MOIEIh — HEOOXONUMBIN U CaAMBIN OTBETCTBEH-
HBIA 3JIEMEHT BCEro IOATOTOBUTENBHOIO MepUOona. STO pealu30BaH-
Hoe obpeTeHHe NOCTaTOYHO YETKOro MpeAcTaBlAeHUs 00 o0bekTe MOo-
JeJIMPOBaHUS, 3TO BOIUIOLIEHUE MPUHATBIX PEIICHUN U OCO3HAHUE
0COOEHHOCTEH, KOTOPHIE MPUBHOCUT JIMYHOCTh «4€JIOBEKA MOACIUPY-
1o1Iero». BaxXHO IMOOYEPKHYTh, YTO KA4€CTBO, OPUTMHAIBHOCTh M pa3-
PaGoOTaHHOCTh COIEPXKATENLHOU MOIeNU SBISIOTCSI B KOHLIE KOHIIOB
[JTABHBIMM OMNPENESIOMUMU PAKTOPAMU Ka4eCTBa IPOEKTUPYEMOIt MO-
JeTM U ycIiexa BCero NMpoBoauMMOro uccnenoanus. ColepaTenbHYIO
MOJIeJNIb XeJaTeJIbHO MO BO3MOXHOCTU YNPOCTUTh, HO HE IIPUHOCS B
JKEPTBY NPUHUMITUAIBHO BaXHbIE CTOPOHBI uccieayemoro. YyBcTBO
MepEI U CTIOCOOHOCTb UCIIBITHIBATh BOCXUILECHUE [lepel TaifHAMU MpU-~
poaBl — HeNpeJIoXHbIE CBOMCTBA YHAWIMBOIO UCCIENOBATE/SI-MOMIE-
JIbepa.

B 3aBMcMMOCTHM OT TIOCTaBJACHHOM 3aJauyu U €€ 0CODeHHOCTeM, a
TaKXe OT CBOMX CKJIOHHOCTE! U BO3MOXHOCTE! o0anareb comepxa-
TeJBHOM MOJEIN MOXET €€ UCIIOJIb30BaTh B YETHIPEX BO3MOXHEBIX He-
PaBHOLIEHHBIX BApUAHTaX:

1. ITpu MoAEIMPOBAaHUK B IPUPOXE in Situ (Ha MECTe HAXOXACHUS).
Umeercs B Buly opraHu3anus HabMOAEHUI Ha KOHKPETHBIX MPUPO-
HBIX 00BEKTaX B YCJIIOBUSIX YACTUYHOTO MJIU TMOTHOIQ YIIPABJIEHUS CU-
TyalHeil U BO3MOXHOIO BO3aeicTBUA. Takoe MogenupoBaHue MOXHO
TaKXe Ha3BaTb 9KCIIEPUMEHTOM B IIPUPOLE.
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2. Tlpu BeuiecTBEHHOM MOIEIMPOBAHUM (MHOTAA €r0 Ha3bIBaIOT
PU3UYeCKUM) 0OBEKT, ABJICHHE WJIM IIPOLIECC BOCIIPOM3BOAITCS B JIa-
GOpATOPHBIX YCIIOBUSX B YMeHbIIeHHOM MacluTtabe. JaHHbIN monxon
NpeaoYTUTEIEH, KOIAa UMEIOTCS 3aTPYAHEHUS CO CIIOXHOCTIMHU Ma-
TeMaTUYecKuX petueHuit. TpyaHo peluaeMoil npobeMoit Takoro Moze-
JIMPOBaHUA sIBASIETCSL obecrieyeHue MoAaodus NPUPOAHBIX U MOJEIb-
HBIX aHAJIOTOB.

3. Tlpu rpaduyeckoM MOACIMPOBAHUHM, KOTOPOE BO3MOXHO U B
undpoBOM BapuaHTe, YTO MPeANOYTUTENbHO. IMeeTCs B BULYy co3aa-
HYe rpa@UYecKuX WLUTIOCTPALIMOHHBIX CXEM, UCIIOJIb3YEMBIX B 00pa3o-
BaTeNbLHBIX M MHBIX 1IEJIAX, a TAKXEe PAa3HOro poja kaprorpaduyeckue
(reorH(MOpMAaLIMOHHEBIE) [TOCTPOEeHUSA. B ocHOBe KapTorpaduyeckoro
WIN TeOMHDOPMALIMOHHOIO MOACIUPOBAHUS JIEKUT CTADUHHAS CEH-
TEHLIUS: «IJIO0YC — MOJIE/b 36MHOTIO HIapax.

4. I1Ipu MaTeMaTHYECKOM MOJAEIUPOBAHUM, KOTAA COAEPKATENbHAs
MOZE/b NEPEBOAUTCS Ha (POpMaNIbHBIIA MAaTEMAaTUYECKUH SI3bIK C NaJib-
HEHUIIMM ITOCTPOCHUEM COOTBETCTBYIOLIENH AJITOPUTMUYECKON CHUCTe-
MBI, DELICHUEM KOMIUIEKCAa BO3HUKAOLIUX MAaTEMaTHUYECKUX 3a4ay U
WHTepIpEeTalUl IIONYyYaeMbIX PE3yIbTaTOB.

B rumposiorud B OCHOBHOM MCIIONIB3YIOTCSI MaTeMaTHYeCKUE MOJIE-
T ¥ TOJIBKO O HUX HYXe OyaeT uaT pedb. OJHAKO NPUBJIEYEHUE APY-
I'MX BAapUaHTOB MOJACIMPOBAHUS IIPU PEIIEHUN HEKOTOPBIX 33134 THI-
DOJIOTMM MOXET 0Ka3aTrbCd HE TOJBKO IOJIE3HBIM, HO U KpaifHe XeJla-
TeIbHBIM. COBMECTHOE MCIOJIb30BaHHE PA3IMUHBIX METOIO0JIOIHUECKUX
CpelCTB B HEOOXOMUMBIX CIy4asiX — OYEeHb CHJIbHOE MCCJIEN0BATENb-
CKOE OpyXHUE.

Urak, marematrueckoe monenupoBaHue... Ho mpexne, ueM mpu-
CTYITUTb K OOCYXIEHHIO €ro mpobJjieM U BO3MOXHOCTEM, BEpHEMCS K
nepBoil ppase MAHHOTO pasnesia; MOJAEIMPOBAHUE — 3TO KCCIIEAOBA-
Hue... MBI MOHUMAEM pa3oyapoBaHue HEO(MUTOB, KOTOPHIM YYAUTCS,
YTO 3a CJIOBAMHU «MaTeMaTHYeCKOEe MOJeNMPOBaHUE» KPOETCS HeKas
TUAPOJIOTMYECKasl TaliHa, JOCTYITHAS TOJIBKO Y3KOMY KPYTY ITOCBSILEH-
HbIX. Ha camMoM zejie coBpeMeHHas HNpHUKIIagHas MaTeMaTuka, IoJy-
YUBIIAsg B U3BECTHOM CMBIC/IE [TIOYTH ITONHYIO CBOOOOY AECTBHS, Ha-
POBAHHYIO €if IIOSIBICHHUEM KOMIIbIOTEpA, NPAKTUYCCKHU CTajla HAyKOMH
0 MaTeMaTH4YEeCKOM MojenupoBaHuu. IlosToMy uccneaoBaHue ruapo-
JIOTUYECKUX OOBEKTOB, SBJICHMU U NPOLECCOB ITO-HACTOSALIEMY (-
(hEeKTUBHO TOJIBLKO B pAMKAaX METOAOJIOTMU MaTeMaTUYECKOTO MOJAEIM-
poBaHus. IpyrumMu cioBamMu, PpU UX KOJTMYECTBEHHOM OITMCAHUH I10-
HSTHUS <«UCCJEeIOBAaHUE» U «MOACIMPOBAHUE» BBICTYIIAIOT B KayecTBE
IIQYTH CUHOHUMOB.

Hnst cBenmeHus 3ameTuM, 410 B 50—60-e rogsl XX B. MaTeMaTuye-
CKO€ MOACNUPOBaHKE MMOJIEPXKUBAIOCH ApaUIEIbHO aHAJIOTOBBIMUA 1
uu(ppOBBIMHU BBIYUCTIUTENBHBIMY cUCTeMaMu. IIpu aHanoroBoM Mozue-
JIMPOBaHWM UCIIONB30BaJaCh Ta BO3MOXHOCTD, YTO (DYHKIIMOHUPOBA-
HUE CMEUMAJIbHO CKOHCTPYUPOBAHHBIX 3JIEKTPOHHBIX CXEM OIUCHIBA-
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JI0Ch TeMH Xe auddepeHUUATbHBIMU YPAaBHEHUAMU, YTO U HEKOTO-
pble TUOPOIOTHYECKME SIBIeHUs. B KOHIIe KOHIIOB, 60Jiee YHUBEPCaAIb-
HBIA Y XM3HEHHBIH BapHaHT [OJHOCTBIO Bo306nanant.

MaremaTu4yeckass MOAEIb M MAaTeMaTUYECKOE MOACIMPOBAHUE —
[OHSITUS, HACTOJIBLKO PACIIMPHUBILNUE CBOE MECTOIIOJIOXEHHE B COBpE-
MEHHOH HayKe, YTO INOMEHSJIM CBOKIO HEKOIJa YKMCTO METOIOJIOruye-
CKYIO CYUIHOCTh Ha TIOYTH MUPOBO33peHue. JIeiiCTBUTEIbHO, IIpUME-
HEHHE MaTeMaTUKHU TS OITMCAHUS NIPUPOALI OCHOBAHO Ha UCIOIL30-
BaHMM MaTeMaTUYEeCKUX MOJeseil, a CoOBpeMeHHasg MaTeMaTHU4eckKas
dbu3uKa — 3T0 Teopus MaTeMaTUYECKUX Moneneil GU3MIeCKUX siBiie-
Huit. [TosToMy npuioXeHHE METOAOB MAaTeMaTHUKU K €CTECTBEHHBIM
HayKaM, W THOPOJIOTMY B YACTHOCTH, MOCTPOECHO UCKIIIOYUTETHHO Ha
MAaTEMATUYECKOM MOJCIUPOBAHUU.

Maremaruyeckasi MOIeb — MPUOIVKEHHOE OMTUCAHNE TIPUPOIHBIX
SIBJICHUI U MPOLIECCOB, BHIPAXEHHOE IPU MOMOIK MaTeMaTUYECKUX
MpaBUA U MaTeMaTU4eCKON CHUMBOJIMKHU.

MaTteMaTu4ecKoe MOAEIMPOBAHUE — CIIOCO0 UCCIENOBAHUS O0BEK-
TOB, SAIBJIGHUM U TpPOLECCOB, OCHOBAHHBLIM HAa MPUMEHEHMHM MaTeMa-
TUYECKUX MOJEJIeH.

Ecnu xakoe-To BpeMsi Ha3al B TMAPOJIOTMM KakK Obl MTPOTHUBOIO-
CTaBJISUTUCh JBA B3aMMOIOIIOJNHAOUIUX ITOAX0Ja — TPAIUIUOHHEIN U
MaTEMaTUYECKOrO0 MOIETUPOBAHMSA, TO CeiYyac MOXHO OJHO3HAYHO
YTBEPXAaTh, YTO MATEMATUYECKUE MOJICIU — 3TO OCHOBHOM, €C/IU He
€AUHCTBEHHBI UHCTPYMEHT JIOOBIX THAPOIOrHYeCKUX UCCISIOBAHMIA.
Cka3aHHOE BOBCE HE 03HAYAET, YTO TPAAULIMOHHBIE METOABI THIPOJIO-
THU KaHYJIU B BEYHOCTh, UOO elle QYHKIMOHUPYET HJOCTATOYHOE KO-
JINYECTBO OPTOAOKCAIBHBIX T'MAPOJIOrOB, HOCUTENICH 3TOU HAy4YHOU
rnapagurMel. Bcem xe MCTUHHBIM JOCTUXEHUSM TPaIUIUOHHON rui-
pOJIOTHM BCerga Haifercs Iogobamllee UM MECTO B COBpPEMEHHOM
«MOAEUPYIOIEH THAPOJOTHUU».

MOXHO N1 YTBEPXKAATh, YTO MaTeMaTU4YECKOE MOJIeJTMpOBaHue obec-
MEYIJIO CETOHST HEOOXOAMMBIN HAYYHEII YPOBEHb 1 Pe3yIbTaTUBHOCTD
runponorun? K coxaneHuio, Henmb3s. KoHcTaTupyeMbiit MHOTUMU MBbIC-
JISUMAMU THUAPOJIOTaMU KPU3UC COBPEMEHHON THMAPOJIOTUU O0YCIIOB-
JIeH UMEHHO NMpoOiaeMaMM U TyMMKaMK{ MaTeMaTU4eCKOro MOJeTUpO-
BaHU4.

7.4.2. TIpoTHBOPEYMBOCTD MOHATHA «MATEMATHYECKASA MOJEJIb>

B kauecTBe OCHOBBI JJIS1 CO3aHMS METOJOB TMIPOJIOTHYECKUX pac-
4YeTOB ¥ IIPOrHO30B HOBOTO ITOKOJIGHUS TOJIXKHO CIAYXUTh MaTeMaTH-
yeckoe MoueianpoBaHue. HeoOxonuMo Bcerga MOMHHUTE, YTO UCIIONb-
30BaHME MAaTEMAaTUKU — He caMoueb. g Toro yTo6bl YCIEIHHO MO-
JeTUPOBaTh, CJIEAyeT OYeHb XOPOLUO 3HATh OOBEKT MOAETUPOBAHUS —
nporeccsl GopMUpOBaHUs cToka. TakuM obpa3oM, mpobiaema yrupa-
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eTcs B METOJOJIOTMYECKUE ACIIEKThl MOJAEIMPOBAHUS, TAK KaK MOJe-
JIUPOBaTh OJHO U TO XK€ SIBJIEHUE MOXHO I10-pa3sHOMY.

CrnoBocodyetaHue «MaTeMaTHYecKasl MOIENb» IEpell FTMAPOIOoruye-
CKMM MCTEeOIMLIMEHTOM KaK OBl YPABHUBAET BCEX CIEUMATUCTOB I10
MOJAENUPOBAHUIO. XOTSI CpeAU NOCAEAHUX PUCYTCTBYIOT U CIiELMau-
CTBl CBOEro Jeja, U JIIOAM, 3J10ynoTpeOUBLINE NOBEPHUEM IIPOCTAKOB,
HO XOPOLUO 3HAKOLIME HEOOXOMUMbIi HAOOP «KI0YEBBIX CNIOB». M3BecTHO
CIUIIKOM MHOI'O MPMMEPOB MaTeMAaTUUYECKUMX MAHUMNYJSALUNA B TUAPO-
Jioruu 6e3 moJib3bl Wit Hayky. CToJib Xe OllaceH aHTUMAaTeMaTUYeCKUM
(haHaTH3M TUIPOJIOTOB — TIPUBEPKEHLIEB OPTONXOKCAIIBHBIX B3IJISIIOB.
Brixon — LIMPOKOE M YBEpeHHOE MUCIIONb30BAHUE MATEMAaTUKU U Of-
HOBPEMEHHO OCBOOOXIEHUE OT €€ «TMITHO3a». OCBOEHUE I'MIpOIOraMu
MaTeMaTUYECKUX METOIOB [TO3BOJIUT UM YBUIETH BO MHOTHUX MOAEIAX
OTCYTCTBUE OOJIBIIOr0 CMBICTA ¢ TOYKU 3PEHUS [MAPOJIOTUH, YTO Oy-
JIET CIIOCOOCTBOBATh IPECEYEHUIO OTHECIBHBIX IICEBIOHAYYHBIX TEH-
NEHLUH.

CyliecTByeT elie OOUH BaXKHBII aCIIEKT: 32 CJIOBOM «MOJIE/ib» MO-
KET CTOATh ¥ OJHO €AUHCTBEHHOE YPABHEHUE, W CIOXHENIIAsd CUCTe-
Ma, IMoAPOGHOE OIUCAaHUE aJICOPUTMOB KOTOPOIL MOXET 3aHSITh LEIYIO
KHury. Huxe Besie mon MOHSTUEM «MOIEIb» WIM «MOMACIUPYIOLIast
CHCTEMa» UMEETCS B BHIY JOCTATOYHO MOJHOLEHHOE MaTeMaTH4eCcKoe
OIMMCaHMe MPOIeCcCOB (POPMUPOBAHUS CTOKA BO BCEM MX MHOroobpa-
3UH, B3aXMO3aBUCHMOCTH U CJIOXHOCTH.

7.4.3. JIBa NpMHOMIHAJBHO PA3JHYHBIX KJacca
MaTeMaTHYeCKHX MojeJiei

Heo6xoauMo pazieneHue U OCO3HAHUE CYLIECTBEHHOTO COAEPKa-
HUS MOJieJiedl IBYX MPUHIUITUAIBHO PA3IMYHbBIX KJIACCOB — JETEPMHU-
HUPOBAHHBIX ((PU3MUECKUX, TEHETUYECKUX) U CTOXaCTHYECKUX (BEpO-
SITHOCTHBIX, CTaTUCTUYECKHUX).

Hemepmunuposantvie mModeau HOPMUPOBAHUS CTOKa 0600ILAIOT,
YIOPSIIOYUBAIOT U «CIIPECCOBBIBAIOT» BCIO CYIIECTBEHHYIO MH(POpMa-
LU0, KOTOPOI pacIoyiaracT COBpEMEHHas TEOPETUYECKAsT M SKCIIEPH-
MEHTaNbHas THAposiorusd. I'naBHas 3anaya reTepMUHUPOBAHHOIO MOJIE-
JIUPOBAHMST — 3TO MPeobpa30BaHUE METEOPOIIOTHYECKOI0 BO3NENCTBUS
Ha peYyHOU 0acceitH B TMAPOrpad CTOKa B 3aMBIKAIOLIEM CTBOpE.

Cmoxacmuueckue modeiu OTUCHIBAIOT CUCTEMBI, OCHOBAHHBLIE Ha
MOHATHUSX TEOPUU BEPOSITHOCTEH U MATEMATHYECKON CTATUCTUKU —
CIIyyaiHBIX COOBITUSIX, BEIMUMHAX, DYHKIUSX (TIpoLeccax), moisx. Ha
MPUMEHEHUM CTOXaCTUYECKUX MOJEJIEH MOCTpoeHa crenuncudeckas
BETBb COBPEMEHHOM! TUIPOTOIUY — «CTOXaCTUYECKAasi THAPOJIOrUs» [12,
22]. B pamkax nocieaHei aHaIM3UPYIOTCS UK, HA060pOT, BOCIIPOU3-
BOASTCS Pa3HOro poja ciaydaifHple (CTOXaCTUYECKHE, BEPOATHOCTHEIE,
CTATUCTUYECKNKE) CTPYKTYPHI.
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BaxHoe, B HEKOTOPOM poje ¢yHAaAMeHTalbHOE, CBOMHCTBO CTOXA-
CTUYECKUX MOJEJIEl — 3TO UX IPUTOAHOCTH [l ONUCAHUSA TEM WIM
MHBIM 00Pa30M OPraHM30BaHHbBIX YUCIOBEIX MACCHBOB, OTHOCALIMXCS K
Mo0oit 061aCTN YenoBEYECKOTO 3HAHUS.

TakumM 06pa3oM, CTOXacTHYeCKAas TUAPOJIOTUA TUAPOIOTHYHA TONBKO
10 MPOUCXOXAECHUIO AaHHBIX.

YacTo rupoioru-CToXacTuKy U rUApOJIOTH-IeTEPMUHUCTE] UCIIONb-
3yIOT OJJHO M TO Xe IMOHATHEe — <«TUApOoNIornyeckuit npouecc». Ho B
OIHOM cllydae — 3TO II0CJefoBaTe/IbHasg CMeHa COCTOSIHUE B pa3BU-
TUM OPUPOIHOTO sIBAeHUST HGOPMUPOBAHMS CTOKA Ha Bomocbope, a B
JIPYTOM — BpPEMEHHBIEC PSbl, T.€. IPOCTO HAbJIOJeHHbIE TOCTIEA0Ba-
TEJIbBHOCTY HEKOTOPBIX TMAPOJIOTMYECKUX BEJIMYMH (PACXOHOB, CJIOEB
OCaKOB, CTOKa, UCIIADCHMH).

Cpenu anoyioreToB CTOXaCTUYECKOW IMIPOJIOTUY PacIiipOCTPaHEeHO
MHEHUE, YTO CTOXaCTUYECKUI MPOLIECC SIBJIAETCS Gojiee OOIUM U CAOXK-
HBIM, YEM €ro JeTepMUHUPOBaHHEBINA aHanor. Ho Torpa stoT netepMu-
HUPOBAHHEBIA MpPOLeCC NOKEeH ObITh KpallHE MPUMUTHBHBIM, YTOOKI
pacCYUTHIBATh Ha CYIIECTBOBAHUE CBOETO0 CTOXAaCTHYECKOTO «IBOMHH-
Ka». EcIu mcXomuTh TOMBKO M3 3TOH IMPEMNOCEUIKM, TO CYLUECTBOBA-
HHE TUOPOJIOTUHM KaK TaKOBOM CTano Obl OECCMBICIEHHEIM.

YacTo CTaBuCS U NPOIOJIKAET CTABUTHCS HEKOPPEKTHBIN BOIIPOC:
Kakas MOJejb NPeaNnoYTUTe/IbHee — AETEPMUHMPOBAHHAS WIN CTO-
xacTuueckas? DT MoJeiny BCerna pelarT pasHble 3alayu: ULl Je-
TEpPMUHUPOBAHHO!, HAIIpUMeEp, XapaKTepHBI BEIYMCIIEHUSI THAPOTpa-
doB cTOKa, O CTOXaCTUYECKOH — aHAJIM3 WIM BOCIIPOU3BEACHUE
KoneGaHuN XapaKTepUCTUK cToka. ITocTynmuTs HA060POT IIPOCTO He-
MEBICTTHMO.

7.4.4. JletepMuHMpOBaHHOE MOJEJIHPOBAHHE

Iesu MogempoBaHus

CoBpeMEHHOE MaTEMATHYECKOEe MOIETMPOBAHUE CITIOCOOHO pelaThb
Mo0ble TPAAULIMOHHBIE I MHOTYWE HOBBIE 3a/ia4 TMAPOJIOTHU. DTO U
U3y4yeHUe IMPOLIECCOB (POPMUPOBAHMUS CTOKA C INOMOIUBIO MOAENH,
BKJIIOYas PasHOro poJa YMUCICHHBIE JKCIIEPUMEHTH!I, U 4YUCTO IIpU-
KJIaaHble 3aJayd — IOJydyeHue ruaporpadoB CTOKA C HEU3YYEHHBIX
OacceifHOB, IMPOTHO3HAsA OLEHKA M3MEHEHMH CTOKA IOA BAUAHUEM
U3MEHEeHU# MaHmuadToB U KIuMmara, ONEPaTUBHBIN MPOTHO3 (Kpart-
KO- U JIOJITOCPOYHBIIA) IIPU pa3HbIx ¢a3ax pexuma croka. Mozenu on-
HOBPEMEHHO ITO3BOJIAIOT IOJYyYUTh UHQOPMALIKMIO 00 3JIeMEeHTax BOL-
Horo 6GanaHca (ocalkH, CTOK, UCIIAPEHUE) U O MEePEeMEHHBIX COCTOS-
HUS B pa3lMYHBIX TOYKax bacceitna (3amachl BOIbl B CHEXXHOM IIOKPO-
B€, BJIAXHOCTb MOYBBI, YPOBEHb TPYHTOBBIX BO;). COBMECTHO C
IeOXMMUYECKUMU ¥ 3KOJOTMYeCKMMU MOAEISIMU Mozpenu (GpopMupo-
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BaHMS CTOKa CO3Jal0T OCHOBY JJISI HAYYHOTO 000CHOBAaHUSI MEPONPHUS-
TUI 10 OXpaHe OKPYXalolllel cpeasl.

Mopenn cocpeaoToyeHHbi€ M pacnpeneieHHbie

B niepByio ouepean CiaeayeT pas3indarh JBa NPUHLUUIMAIBHO Pa3HbIX
MOAX0Aa K ONMCAHHUIO TpoleccoB (GOPMUPOBAHUSI CTOKA B PEYHOM
facceiiHe, KOTOPBIN paccMarpuBaeTcs Kak oOBeKT KOHKPETHOI pea-
JIM3aLMy O01IMX 3aKOHOMEPHOCTEN 3TUX MPOLECCOB U KAK HEeKas IU-
Hamu4yeckas cuctema. [1epBrlif MOAXOA HANPAMYIO CBA3aH C TpagULH-
OHHBIMM METOJAMU PACYETOB U MIPOTHO30B CTOKA, KOTOPhIE OCHOBAHBI
Ha IIOCTYJIaTeé O BOCTIpDMATHM 0OacceilHa Kak OZHOPONHOTO €AMHOTO
pesioro. OH Xe COXpaHsAeTCsl M B TaK Ha3bIBAEMBIX COCPEAOTOYCHHBIX
MOJIEJISIX.

XKenaaue y4ecTh NMPOCTPAHCTBEHHYIO HEOAHOPONHOCTH ITOTOIBI U
JPYTUX ONPEACNAIONX CTOK (PAKTOPOB, T.€. BTOPOM NOAXOH, IPUBO-
JIUT K pacripe/ie/IeHHBIM MOIEsIM. PacipeieeHHOCTb 31€Ch pacpocT-
PaHsSIeTCSl Ha BXOJ, ITapaMeTpPhl, [IEPEMEHHBIE COCTOSIHUS U OONBIUKH-
CTBO IPYTUX MEPEMEHHBIX.

CyluecTByeT ompeiefieHue, MPeTeHAYIoUEee Ha HEKOTOpYIo (yHma-
MEHTAJIBHOCTh, Pa3IM4Ms COCPENOTOYEHHBIX U PacTpefesieHHBIX MO-
JieJIeii: TIepBhle OMUCHIBAIOTCS OOBLIKHOBEHHLIMU AucdhepeHIUATbHbI-
MU YpaBHEHUSIMM, BTOpbie — nubdepeHLnaNbHbIMU YPaBHEHUSIMU C
YACTHBIMU TIPOM3BOAHBIMU. Takoe ¢GopMaibHOE U B OOLUEM ciyyae
HEBEPHOE OMpeneeHNE IOPOXIAET HEKOTOPOE HEJOYMEHME, TaK KaK
€CTh MHOIO M JIPYTHX CLIOCOOOB OMUCAHUS MOJENEH, YPAaBHEHHS C Ya-
CTHBIMU IMPOU3BOAHEIMU C YCIIEXOM MOTYT OBITH 3aMEHEHEI CHUCTEeMa-
MU OOBLIKHOBEHHBIX AU(PdPEPEeHLIMANBHBIX YPABHEHUI, B aJrOPUTMax
MO[ENH ECTECTBEHHO MPUCYTCTBYE allIPOKCUMAIIUI U PELICHU B BUIE
KOHEYHBIX (ayireOpandecKyX ¥ TPaHCUEeHISHTHBIX) ypaBHeHuil. Y Bo-
o0ie, HeOOXOOMMO pa3/INyaTh OOOCHOBAaHME aJTOPMTMOB MOIEIU U
CaM{ aJITOPUTMBL.

11 CJTOXHBIX MPUPOAHBIX MPOLIECCOB BaXKeH caM IIPUHILIMII pac-
npeaeieHHOCTH, KOTOPHI MOXET OBITh peanu3oBaH CaMBIMU pasiuy-
HBIMU CPEICTBAMH.

CoBpeMeHHasd MateMatuyeckas Moaens GopMUPOBaHUSA CTOKA, O¢-
3yCIIOBHO, AOJIXHA OBITh pacnpene/eHHOA. TOJIBKO B 3TOM ClIy4Yae BbI-
SIBJISIETCS. peanbHas BO3MOXKHOCTh Y4eCTh BCE MHOroo6pasue npupo-
HBIX CUTYaLIMii B TIpeliesiaX peYHBIX DacceiiHoB, 0COOEHHO OONBLINX 1
O4YeHb OONBILIUX.

Hekoroprie 0661910 BhIIEISIEMbIE THITLI MOAEIEH

TepMI/IHOJIOFMH, CBA3aHHasd C MaTeMAaTH4Y€CKUM MOICIUPOBAHUEM,
NpoTHUBOpEYUBA, HC BCErgja OOHO3HAYHA U HE ABIACTCA OGLHCHPI/IHSI-
Toit. bonee TOro, HEKOTOPBIC ITOHATHUA 3a ITOCICIAHUE I'OAbl NIPETEPIIC-
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JIA 3HAYUTEJIbHbIE M3MEHEHU, I03TOMY BCe BpEMSI IPUXOAUTCS pa3-
JIMYaTh ynotpedasieMble TEpMUHBI U TEPMUHBI 11eJ1eCO00pa3HEIe.

CyliecTByeT MHEHUE, YTO OIMCAaHME MPOLIECCOB (GOPMUPOBAHUS
CTOKA CIelyeT paccMaTpyBaTh KakK 3ajayy MaTreMaTU4ecKod dbusuku.
A HeKOoTOopble, 0c000 BbIIENSIEMBIE MO PANY [IPU3HAKOB, MOAEAU Ha-
3BIBaTh (PU3UKO-MATEMATUUECKUMU. DTO OTHIONb HE MIPOCTOH U He 6e3-
OOUIHBINA BOIPOC, OH YIIUPAETCS B CYIHOCTL pa3iuyus Mexny dusm-
KON M HayKaMu o 3eMmJe.

®dusnka u3yyaeT MpocTeille U Haubonee oOILHME 3aKOHOMEPHO-
CTH ABJAeHMIt npupoasl. OHa pacCMaTpUBAET JIEMEHTAPHBIE TPOLIECCHI
U ABJIEHUS, T.€. OCHOBHbIE, OYMIICHHbIE OT MHOXECTBA COMYTCTBY-
OLIUX AeTanelt, padUHUPOBAHHBIC, BBIACIEHHBIE U3 CIOXHEIX IIpU-
POIHBIX IIPOLIECCOB U siBeHM. PU3KMKA COREPKUT OTHOCUTENBHO He-
GospLI0e Yyuco GyHAaMEHTAIBHBIX TEOPUI, KOTOPHIE SIBIIOTCS KBUHT-
3CCEHUMeN 3HaHU i 0 XapakTepe GU3NYECKUX IIPOLIECCOB U SIBJICHUIA.

I'vaponorus, Tak Xe Kak 4 JIpyrue HaykKu o 3emie, pyKOBOICTBY-
eTCd 3aKOHaMU (DU3UKHU, HO, CTAIKMBASCH C UCKIIIOYUTENBHON MHO-
ro¢akTOPHOCTHIO K B3AUMO3AaBUCUMOCTHIO SIBIEHUI, BHIHYXICHA Ha-
XOIOUTH 60JIee MIPOCTHIE PEIIEHMS W allIIPOKCUMALIMY BHISBIISIEMBIX 3a-
BUucuMocTeil. Mctopuyecku, 6oee paHHUM U OYEBUIHBIM IIPUMEPOM
MOXET CIIY>KMTh [TapajUIeIbHOE BO3SHUKHOBEHUE U CYILIECTBOBAHUE JIBYX,
B 001IEM-TO, OYEHb ONM3KUX IPYr OPYry Hayk, KaKk THIPOMEXaHHMKa
(pa3nen dusuku) v ruapapiavka. [locienHsas, B OTIMIUE OT THIPOME-
XaHUKHU, OCHOBaHa Ha 0Oosee NMPUONMXEHHBIX 3aBUCHMOCTSX, Yalle
BCEr0 B OJHOMEPHOM pa3pelleHUM, M IIUPOKO KCIOIb3yeT IMIIUPHU-
YecKue U MojaysMnupuyeckue noaxoasl. Hemapom te monenu dopmu-
pPOBaHMs CTOKA, KOTOPbIE BBIIBUTAIMCH B KauecTBe QU3IUKO-MaTeMa-
TUYECKUX, B KOHEYHOM CYeTe, MPHU IIOMBITKAX Oojiee UM MeHee IUU-
POKOI'O MX UCIIOJIL30BAHUS, TPUBOAMUIIM K BO3PACTAIOILEN JIABUHE MTPO-
oneM. He cienyer npeHeOperats npumMepaMu UICTOPUM HAYKH.

O4eHb U3BECTHBIA TEPMUH «KOHUENTYaAbHAs MOIENb» BO3HHUK B
CBSI3U C HEOOXOMMMOCTBIO YYecTh, B IIPOTUBOBEC MOMEJISAM THIA «Yyep-
HOTO SIIMKa», UMeKoLIuecsa GU3nYecKue ImpeacTasieHus 0 GopMUpo-
BaHUU cToKa. OTMEYEHBbl HENOCTATKY KOHLENTYAIbHBIX MOJEei, Ta-
KM€ KaK HeoOXOAMMOCTh KamMOpOBKH (MOEHTU(DUKALMK) ITapaMeTPOB
U OpMEHTalusl Ha KOHKPETHBI BogocOop. HeobxonumocTs uzbasie-
HUS OT 3TUX HEAOCTATKOB MPUBENA K MOSBICHUIO [IOHATUS «(PU3UYE-
cku 060CHOBaHHBIX» Moneeil. CrereHb GpU3NYeCKOd 000CHOBAHHO-
CTH — IMOHSTUE JOCTATOYHO HEONpeAeNeHHOE, TeM (ojee 41O IpHU
pabote ¢ huznyeck 000CHOBAHHBIMU MOIEISIMH UCTIONBE30BaHME Ka-
JIMGPOBKM ITApaMETPOB NMPAKTUYECKHA COXPAHUIOCH.

JanpHeiluit xoa COOBITUI MPUBET K MOMAPHOMY OOBEAMHEHUIO
TEPMUHOB, B Pe3yJbTaTe€ Yero MOSBUIUCH MOHSTUS «COCPENOTOYEH-
Hble KOHIENTYanbHbIe MOIeIn» U «pacupeaeneHHble GU3HYECKH 0060-
CHOBaHHBIE Moaeu». [lig Mozeneit Xe, NpeJHa3HaYeHHBIX He IS OT-
IEeNbHBIX KOHKPETHBIX 0acceifHOB, a IMTPaKTUYECKHU JUIS MOOBIX 6€3 u3-
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MEHEHUSA AJITOPUTMOB U KOMITBIOTEPHBIX POrpaMM, TpeIaraeTcs Tep-
MUH «MOJEJUPYIOLIAs CUCTEMa».

Buaumo noayepKUBaHUE KOHLUEIITYATBHOCTH WIH PU3UYeCKoit 060~
CHOBAHHOCTH, a TaKXe IPUMEHMMOCTH MOAEM Ul pasAudHbIX Dac-
ceitHOB, Bpsn Ji LieficcooOpa3Ho. Bee 3To0 HE MOXeT He NPUCYTCTBO-
BaTh B 000N COBpeMEHHON Mozien GOPMUPOBAHUS CTOKA.

CucremMa Mojeneil MM eiyHas YHUBEpCANbHAA Moaedb?

YTo npennouYTUTENbHER — CUCTEMA MOAENEN, pa3IuyaroLUXC 110
BUOY CTOKA (TaJIbIi, TOXIOEBOM, MOJ3EMHBIN) U PETHOHAIBHBIMU OCO-
GEeHHOCTSIMY, WIN XE€ eOuHas o0o0uieHHass YHUBepcalbHas MOIENb?
B ruaposormyecKoM HayyHOM COOOLLECTBE U3BECTHBI CTOPOHHUKH 000~
ux HamnpasieHuit. ['opasno Gosee CnoXxHOM, HO ¥ GoJee MePCIeKTUB-
HOU 3ajaueil SBASETCSA CO3JAHUE U MCIIOJb30BAaHUE €AUHOW MOMAENH,
obBpenuHsIIOle | B cebe Bce BUAKI CTOKA, NMIPUTOIHON ST peuHBIX 6ac-
CEHHOB JIOOBIX PasMepoB U WS M000i MPUPOAHON! 30HbI U YUUThIBA-
IOILEH BCe PErMOHAIBHBIE 0COOEHHOCTU MapaMETPUYECKH.

[TpeuMymrecTBa Takoro moaxoja Ui CTOPOHHUKOB KOHKYPUPY-
IOLLEr0 HAIIPaBJAEHUSI HEMEIJIEHHO CTAaHYT OYEBUIHBIMU, KOTAA UM I10-
TpebyeTCs «CKJAECUTh» CBOM MOJENU JJISI KX COBMECTHOIO UCIIONb30Ba-
Hust. Viest cOOpKY MOOXONAIIEN MOMEIH U3 PAa3IMYHBIX COYeTaHUH 3a-
TOTOBJIEHHBIX BIIPOK 3JEMEHTOB (MONYJieil) IIpENCTaBISAETCS HE TOJb-
KO TPYAHO OCYUIECTBMMOI, HO B CnydYae MX HaCUJILCTBEHHOTO
o0BbeAVIHEHUSA Jaxe upeBaTtoi mociaeacrBuaMy. Jo0oit crenuamuct
MOXET CTaTh B TYIHUK Iepel 3aJayeil: U3 KaKUX «CTPOUTENBbHBIX» OJI0-
KOB CJIelyeT coOpaTh MOJENb B KaXIOM KOHKpeTHOM ciiyuae? Crnenyer
JIU, HaNpUMeEDp, IOAKI0YaTh OJI0K, KOTOpHI Wid JaHHOTO bGaccerfHa
MOXET «3apaboTaTh» OJUH pa3 3a c1o jet? U Tak Bo BceM. «IlpaBuin-
Hasi» MOJIe/Ib JOKHA ObITh pACCUMTaHA HE TOJBKO Ha OOBIIEHHbBIE, HO
Y Ha JII0ObIe IKCTPEMAIBHEIE COOBITUSA. VICTUHHYIO TTOBTOPAEMOCTD Ka-
KUX-TU00 SBIEHUH NYCTh KOJTUYECTBEHHO OLEHUT MOJIEJIb, a HE YeJio-
BEK C ero anpHoOpPHLIMHU nipeapaccyakaMmu. ITpn UMUTALIMOHHOM Moae-
JIMPOBAHMM MOXHO BBINTH JaXe Ha CUTYalulo, KOTOpas B HaHHOM
MecTe BooOIIe ToKa He HabnoHanacs,

ITpHHUMIBI NPOEXTUPOBAHUSA MATEMATHYECKHX MOEei
dopmupoBanus croxa

Bce nepeuncieHHbIe HUXe IPUHIIMUITB OYeHb BAXHBI, TaK KaK TOJb-
KO MX IOJIHBIA YYeT MOXET NPUBECTU K XKEJAeMOMY DPe3yNbTaTy —
MOJIy4eHUIO paboTOCIIOCOOHOU MOIEIUpYIoLIei cucTeMbl. M, Kak 1no-
YTU BCerga ObIBaeT, CPeAy TUX IIPUHLUIIOB €CTh OCHOBHOM, TIPH Ha-
PYHIEHUU KOTOPOTO 00 OCTaJIbHBIX MOXHO yX€ M He FOBOPHUTbH.

Ilepebuii u 2na6nbitl npunyun: MORETH TOKHA OBITH aMeKBAaTHA IPU-
poae. Kazanoce 61, YTO 3TO €CTECTBEHHOE, AaxXe TPUBHANBHOE, [TOJI0-
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JKEHME BBITOJIHSIETCS BCerna WM noytu Bcerna. Ha camom mene arto
Janexo He tak. [daxe OTHOCUTENIbHASL afeKBaTHOCTh, HE TOBOPA YKE O
[IOYTU MONHOM, BCTpeuaeTcs nopasuteasHo peako. s 6onee rinybo-
KOrO M aieKBaTHOIO MAaTeMaTHYECKOro OMUCAHUS OOBEKTOB MOIEIHU-
DPOBAaHUS HEOOXOAUM TILIATEJILHBIN MTepecMOTp HALUUX MPEACTABACHHUI
0 CHUCTEME TUJIPOMETEOPOTIOTUYECKHUX MTPOLIECCOB, O0BEAUHIEMBIX O]
Ha3BAHUEM «IIpoliecchl (GOPMUPOBaHUSA CTOKa». ONbIT MOAEIMPOBAHUS
[0Ka3ajl, YTO OTCYTCTBYET KOJMYECTBeHHass MH(pOpMaLUsI O MHOIUX
CTOPOHAX SIBJICHUI, O KOTOPBIX 'MIPOJIOTU IPUBLIKJIA UMETh TOJbKO
KayeCTBEHHOE M IMOBEPXHOCTHOE IIpeAcTaBiieHMe. bojee Toro, o ca-
MOM (DOPMUPOBAHUM CTOKa U €r0 OCOOEHHOCTSX B pa3auyHbIX PU3U-
KO-TeorpauyecKuX YCIAOBUSIX, O COMYTCTBYIOIUX €My IIPOLECCAX MBI
334acTyi0 UMeeM HCKaXEeHHbIE WK J1aXe HeBepHble NPEACTaBICHUA.
Tpebyercs 3KCIEPUMEHTAIBHOE U TEOPETUYECKOE BOCIIONHEHUE PO~
oenos.

Bmopoii npunyun: nomxHa OBITh AOCTUTHYTA MAKCHMAJIbHO JOIYC-
THUMasi IPOCTOTA BCEX AlllPOKCUMAaLMl M MaTEMAaTUYECKUX OITMCAHMUIA.
Boo61ue Bompoc o 10CTHKEHUM PABHOBECHST MEXIY ITPOCTOTOM U CJI0XK-
HOCTBIO NPU TIPOSKTUPOBAHUM MOJENU TNPEACTABISICTCS OYEHb BaX-
HBIM. broku Monenu OpMUpOBaHMS CTOKA IS pacyeTa OTAEJIbHBIX
YACTHBIX MPONECCOB MOJDKHBI OBITh 3HAYMUTENBHO HPOILE, YEM CaMo-
CTOSITEJIbHBIE MOJIEIH, IIPeAHAa3HAYeHHBIE TONBKO IUISL MX ONUCAHUS.
CrneuuaiucThl MO OTHACHBHBIM OTPAC/sIM T'MIPOJOTMHM YacTO UMEIOT
MPETeH3UN K aBTopaM OOLIMX MOJEieil IMo MOBOAY HEeAOCTaTOYHOM,
KaK MM KaXeTcsl, CTCHEeHU MOAPOOHOCTY OMUCAHUS U3y4YaeMbIX UMK
[poIeccoB. 1o — onacHoe 3abayxneHue. CoBMeleHe NoApoOHe -
LIKX MOJeJieil YACTHBIX MIPOIIECCOB B IMHOM CUCTEME HEU3OEXKHO MpU-
BOIOUT K TpoBaiy. JIpyras KpaifHOCTh — Ype3MEpHOE YIPOUIEHUE —
BJICYET 3a COOOM MONHYI0 yTpaTty 3MGEKTUBHOCTU OT IIPUMEHEHUS
METOIOJIOTHM MATEMaTUYECKOro MoJAeaupoBaHuUs. OKa3bIBaeTcsl, 4TO
MIPOSIBUTH TAaKT U OECTIPUCTPACTHOCTH NPU TMPOEKTUPOBAHUY MONEIMU,
COXpaHSIS €AMHCTBO GOPMBI U CTIUISL B pa3IMYHbBIX €€ YACTIX, HACTOJIbKO
CJIOXHO, YTO MOXHO TOJIbKO MEYTaTh O IIPUOJIMKEHHU K UAeay.

Tpemuii npunyun: NEPBUYHOCTh THAPOTOTUYECKON CYLLIHOCTH pac-
CMAaTpUBAEMBIX SBIEHUI U HENOMYCTUMOCTDb IUKTATa CO CTOPOHBI Ma-
TeMaTU4eCcKoro anmapara. Ha nepBblif B3I TAKOTO MPOCTO HE MO-
XeT OBITh, HO, YBBI, 3TO CIYy4YaeTcsl CJIMLIKOM YacTO, €CIU He Mpeod-
nanaer.

Yemeepmotli npuHYUN: MOJEND KOJKHA OBITH OPUEHTUPOBAHA Ha pe-
AJTHbHO MMEOLIYIOCS METEOPOJOrHYECKYI0 HHPOPMALIHIO.

ITamuiil npunyun: IPOEKTUPOBAHUE MATEMATUYECKON MOIETH JOJI-
3HO COIIPOBOXKIATHCSI cCUCTeMaTu3anuei ee mapameTpos. [locinennue
MpU3BaHBl OTOOpaXaTb OOBEKTHUBHBIE (DU3NYECKUE XapaKTEPUCTUKU
BOZOCOOPOB, MO3TOMY OHM JOJIKHBI IPUCYTCTBOBATh B JIOOBIX MOjE-
nsax dopMuposarnus cToka. bonee Toro, 6e3 60JbIIMHCTBA 3TUX Mapa-
METPOB MOIENH HeJb3s CYUTATh GUBMICCKH 000CHOBAHHBIMU. MicKiio-
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YUTEJIBHO BaXHA CaMa BO3MOXHOCTb allPUOPHOrO 3aJaHud IapaMeT-
pOB, KOTOpbIE UMEIOT KOHKPETHBIA (PU3NUECKUI1 CMBICT M I/ OLEH-
KU KOTOPBIX CO3[AaHbl JIaOOPAaTOPHBIE U ITOJIEBble METOABI, a TAKXKe
crroco6bl U3MepeHU it U BhiuuciaeHui. MTak, mapaMeTpbl MOAENU A0 -
>KHBI OBITh 00001EHBI 1 HOPMHPOBAHBI, COCTABMB OIPEIe/IEHHbI pa3-
Jien 6a3pl JaHHBIX U1 MOJEIUPOBAHMS CTOKA.

Illecmoti npunyun: TOMKHO OLITH MOATOTOBJEHO PYKOBOACTBO II0
UCITOIL30BAHUIO AAHHOW MOJENUPYIOILE CUCTEMBI. DTO NOJIKHO HE
TOJIBKO TTOMOYBH BO3MOXHOMY MMOJIb30BATENI0, HO U OKa3aTb OIpeae-
JIEHHOE AUCUUTUTMHUPYIOLEe BO3NEHCTBHE Ha pa3pabOTYUKOB.

Co3nanne CI0XKHOK MOJEMPYIOMEil CHCTEMBbI

Ilpexne yeM MPUCTYIUTH K CO3NAHUIO COBPEMEHHON TMIPOJIOrH-
YecKO MOJeNUpYIolle CHCTEMBI, HEOOXOAUMO:!

e pa3o0paThCd B MPUYMHAX, KOTOPbIE MOOYXIAIOT BaC IPUCTYITHTh
K CO3MaHHUIO HOBOM MOJEIH;

¢ OTBETUTH HA BOIIPOC — YEM Bac HE YCTpauBalOT paHee CO3RaHHBIE
Monenu?

¢ OLUEHUTh — KAKHMM WAESIMU W BO3MOKHOCTSIMU BHI pacriojlara-
eTe, YTOOBI JOCTUYb MPUHIUIIMATFHO HOBBIX M JIYYIIUX Pe3yIbTaTOB,;

e HAMETUTbH IIYTU IIPeonoieHUs (UM OCO3HAHHOIO MTHOPHUPOBA-
HMSI?) COMPOTUBIIEHUS JIONEH, 110 PA3HBIM TIPUYUHAM HEIIOCPENCTBEH-
HO 3aMHTEPECOBAHHEIX B MPOTUBOACICTBUU U3MEHEHUSIM CYILIECTBYIO-
LIETO ITOJIOXEHUS B TUAPOIOTHH.

Ipolecc co3naHus MOAENTH OYEHb YCJIOBHO BKJIIOYAET B cebs He-
CKOJIBKO OCHOBHBIX 3TaIlOB.

1. Ilodzomosumenwhbili sman. JIroObie peKOMEHIALIWHY YCIOBHEI M He-
omnpeaeneHHbl. HeoO6xoqumMo 0CBOOOAUTECS OT 11aGIOHHBIX WJIH IIpe.I-
B34THIX BO33peHUi. [lone3Hbl Gecenpl Kak ¢ eAMHOMBIIUICHHUKAMH,
TaK U C MPOTUBHUKAMU BallIMX B3rs110B. Heo6Xxo1uMo 03HaKOMIIEHUE
CO BCEM, YTO MMeeT OTHOILEHME K JJaHHOU npobnieMe (11 He TUAPO-
JIOTOB — 3TO BCS TUAPOJIOTHSI U MHOIO€ JApYroe).

2. Dman npoexmuposanus codeprcamenbHoli modeau. PopMynupoBa-
HUE IPUHIIUMTIOB M KoHuenuuit. Co3naeTcs NpUHIMIUAILHAS KOHLIEN -
TyaJbHasg cxeMa. 3amaya pasjenseTcsa Ha moa3anayd. Oco3HaoTcsa Bce
BOINPOCH! HayyHOU uneonoruu. Ilposonurca HaGpocka HEKOTOPERIX pe-
meHuit. OcyluecTBIsIeTCs TOUCK Hauboee yaaqyHbIX arlipOKCHMALIMIA.
DTOT 3Tan — BpeMs BBICOKOTO TBOPYECTBA, BAOXHOBEHUS U 0O3ape-
HUM, BpeMsl COBEPLICHUS] BO3MOXHBIX OIIMOOK, MPOSIBIEHUS y30CTU
MBILUIEHUS ¥ TOJBEPXEHHOCTH OOLUENPHHSITHIM 3a01yKIEHUSIM.

3. Oman koucmpyupoeanus mamemamuyeckou modeau. Co3qaHUe CU-
cTeMbl aropuT™MoB. CocTaBneHNEe KOMITBIOTEPHBIX MPOrPaMM U UX OT-
JIajiKa.

4. Dman aemopcko20 uccaedosanus pabomocnocoGHOCMU NOAYHEHROL
modeau. IcnibiTaHUE MOAEIH B [IPEAESIBHBIX U YTPHUPOBAHHBIX YCIOBHAX.
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Peanuzauusa Momenu Ha NpUMEPE KOHKPETHBIX PEYHBIX OacceiHOB,
HAXOASILIMXCSA B pa3IMYHBIX IPUPOAHBIX 30HaX. [IpoBeneHue pasHoro
pPOAA YUCACHHBIX 3KCIIEPUMEHTOB.

5. Dman nenocpedcmeennozo MOOEAUPOBAHUS NPOUECCO8 CMOKA. DTO
UCclieIoBaTeNIbeKas (MIK MPUKIIAJHAsT) NesATeIbHOCTh, Pald KOTOPOit
U CO3MaBaJiach MOJEJIb. BpeMs HCIONb30BAHKUSA MOJEIU MOXET OBIThH
PaCTSIHYTHIM U IIPEPBbIBUCTBIM. 3afa4i MOAETUPOBAHUSI MOTYT OBITh YKe
CaMbIMU pa3NMMYHBIMU. TTOCTENIEHHO HAKAIIUBAIOTCS OIBIT MOJETIUPO-
BaHUS U MaTepuaibl €ro pe3yJIbTaToB.

6. Oman unmepnpemayuu pe3y1bmamos mMooeauposarus. DT0 BpeMst
BBIBOJIOB, 00001IeH I, cucTeMaTh3aluidi. Bo3aMoxkeH BBIBOX O Xeja-
TEJIbHOCTH MOACPHHU3ALMU MOIEIH.

Ilpu ceppe3HOil MOCTAHOBKE PEUIEHUS MPOOIeMbl HEU30EKHO IO-
caenoBaTelIbHOE IMOIBICHUE HECKOMBKHMX Bepcuil mogenu. Toraa mo-
CJIeA0BATENILHOCTh BBIAEIEHHBIX 3TAIIOB JOJIXKHA IIOBTOPSTHCS BHOBD U
BHOBb, BO3MOXHO C JIPYTMMHM COOTHOIIEHHUSMM 3aTPaT MHTEJUIEKTY-
AJIbHOU 3HEpPruy 3a OTAENBHBIE 3TAIBI.

TIpuHUANKAILHO Pa3IHYHbIE MOJIEIH PeYHoro bacceiina

Kaxmoit Monesnu ¢hOpMUPOBAaHUS CTOKA COOTBETCTBYET CBOSI MOJEID
peuyHoro OacceitHa. [TocneqHUM NpeacTaBiIsieT COO0OH CUCTEMY BJIEMEH-
TapHBIX BOAOCOOPOB —~ MOBEPXHOCTHBIX M IIOA3EMHBIX Pa3JIMYHBIX SApY-
COB. BJIeMeHTapHBIM MOXET OBITh Ha3BaH BOAOCOOp C OMHUM Hepas-
BETBJICHHBIM TAJIbBEIOM Y IOIHOXMSI OOpAIIEHHBIX K HEMY CKJIOHOB,
KOTOpbI€, B CBOIO OYepelb, MOTYT OBITh Ha3BaHbI 3JIeMEHTAPHBIMHU.

Cnoco6 omucaHus NMpoLEecca IBIXEHUS BOIBI B peYHOM OacceiiHe
OOBIYHO OIIpEeNesIsieT U CTPYKTYPY MaTeMaTH4ecKoil Momaenu GpopMu-
pPOBaHMA CTOKA B I[eJIOM. 3ajaya pacyeTa CTEKAaHUs BOABI B ITpeleiax
OacceiiHa Wi pacyeTa ruaporpada croka cBA3aHa C HEOOXOIUMOCTBIO
«IIepeHOoCca» TEKYIUMX MHTEHCUBHOCTEH CTOKOOODa3OBaHUS B y3Jax
[IPOCTPAHCTBEHHOM pacyeTHOM CeTKU B 3aMbIKatoUuii cTBop. [IpocTpaH-
CTBEHHOE MHTEIPUPOBAHUE 3THX MHTEHCUBHOCTEM C YYETOM COOTBET-
CTBYIOILIETO CIBUTA BO BpEMEHH, 00YCIOBJIEHHOTO NOOEraHueM creKa-
IOLLEN BOABI, U BEJAET K IMOJYyYeHUIO ruaporpada croka.

CyliecTByeT [Ba MPUHUUNUAIBHO Pa3MUYHBIX [TOAX0AA I pellie-
HUA 3TOM! 3aJayu.

ITooxod 1. OCHOBHOE €ro colepXaHHe — 3TO HEMOCpeaCTBEHHBII
TIPOCTPAHCTBEHHO-BPEMEHHOM ITOC/Ie0BATENbHBIN pacyeT IBUXEHUS
BOJIBI B ITIpeaenax bacceifHa.

Kaxk onucheIBaTh MPOLECC IBUXEHUS BOABI [UIST PEANbHBIX PEYHBIX
GacceitHOB — MaJibIX, CpeAHUX M GospluKx? BoT anprepHaTuBHbIE Ba-
PHUAHTEL:

1) BecTH pacyeT [UIS BCEeX 3IEMEHTAPHBIX CKIIOHOB GacceitHa;

2) menath 3TO BBIGOPOYHO TONBKO IS OTHEJIBHBIX, COOTBETCTBY-
IOIIMM 00pa30M OTOOPAHHBIX 3JIEMEHTAPHBIX CKIIOHOB,
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3) UTHOPUPOBATH CYLIECTBOBAHME 3/IEMEHTAPHBIX CKJIOHOB U BECTHU
pacyeT Ui YKPYIHEHHBIX ITI0LIakei.

KakoMy M3 3TUX BAPUAHTOB JOJKHO ObITH OTAAHO TpearoyTeHue?
[TepBBIN MpeaCTaBASIETCS YTONMUYECKUM, TIOCKOJbKY KOJTUYECTBO 3Je-
MEHTapHBIX CKJIOHOB B peaJibHbIX DacceilHax Ype3MEpHO BEJIMKO: Ha
wiowazu 1000 kM? UX OOGBIYHO HACYUTHIBAETCS B 3aBUCUMOCTH OT
IPUPOAHOM 30HBI OT | 1o 5 Thicsy. Tperuit BapuaHT, Ka3anoch Obl
caMblil HEepa3yMHBIN, UCHONL3YyeTCS Yaile Bcero. 3amMeHa OOMbILOTO
MHOXECTBa 3JIEMEHTAPHBIX CKJIOHOB MaJIbIM MHOXECTBOM PAaCYETHBIX
IUIOCKOCTEH COMPOBOXIAETCH OIMpeneieHHBIMY MHGOPMAaLOHHBIMHU
moTepssMu. IJ1aBHAsI U3 HUX -— 3TO CHMJIBHOE 3aHUXEHUE YKIOHOB W
MHOTOKpaTHOE NpeyBeindeHue JJIMHbl CKIOHOB. [TocnencTBus Takoii
aKIMU THIPOJIOTY OYeBHIHEL.

TakuMm 00pa3om, BOIMpPOC YIMUPAETCS] B COOTBETCTBUE CTIPYKTYPHI
MOBEPXHOCTH DOacceiiHa B MpUpoOJe U B MOLENbHOM Mupe. MozenbHas
CTPYKTYpa OOBIMHO MOAYMHEHA IBYM OCHOBHBIM TPEOOBAHUAM: OTO-
Opa3uthb XOTs1 OBl B OCHOBHOM MHIMBUIYaJIbHBIE 0COOEHHOCTH bacceli-
Ha U, [JIAaBHOE, OIPENEIUTh IyTH U YCIOBUS CTEKAHUSI BOIABI, BBOIS
KeJIATeNbHBIE YIPOLIEHHUS.

IlpakTKa MOAEIMPOBAHUS TIPOIECCOB CTOKA COAEPXUT HE TaK YX
MHOTO BapUaHTOB alllIPOKCUMALIUM ITOBepXHOCTH GacceitHa. OOBIYHO
3TO HabOp IIOCKOCTEN KBaApaTHOU WIM IPSIMOYToibHON OpMEI, CO-
OTBETCTBYIOIIMM 00pa3oM OpHEHTHPOBAaHHBIX B MpOCTpaHcTBe. Yalle
BCEro MPH 3TOM HCIIOJB3YETCS paBHOMEPHAs NPSIMOYIOIbHasl CETKa, a
peyHas CeTb U BOAOPA3ALIbl IIPEACTABISIIOTCS OTPE3KaMU MPSMBIX JTU-
HUH, NMapaJuIeIbHBIX OCSIM KOOPIUHAT. PaccMaTpUBaUCh U HEKOTOPBIE
KPUBOJIMHEHHBIE MOBEPXHOCTH. IS psAnga ruaposioros 6onee npusie-
KaTenbHAa pa3duBKa ouiagu OacceifHa HAa KOHEYHBIC 3JIEMEHTHI C
yueToM Tornorpaduu, JaHAMADTHON CTPYKTYPhI ¥ KOHGUTYpaLUK TH-
porpadHUYECKOU CETH.

Hrak, ocHOBHOE coAepXaHUe NTaHHOIO MOAX0Aa — 3TO Yallle BCero
yucleHHOoe peuieHUue AuddepeHUnaTbHBIX YpaBHEHWA IBUXEHUS U
HEPa3pBEIBHOCTH — JBYXMEPHBIX U OJHOMEPHBLIX — JUISI BCeX 0e3 mc-
KJTIOYEHMS 3JIEMEHTOB POCTPAHCTBEHHOM TUCKpeTU3aluM bacceifHa.

{lodx00 2. OcHOBHas Haes 3TOTO ITOJX04a — IOCTYJIHPOBAHHE TOTO
¢akTa, 4TO HEKOTOpasg YNOPSAOYEHHASI CUCTEMA TOYCK, PACIIONIOXKEH-
HBIX B Ipefienax BOAOpPa3leNbHOIO KOHTYpa 0OacceitHa, OOBEKTHUBHO
CMOCOOHA MPeACTaBATh 3TOT OacceiiH. [TooTOMy 3T TOYKHU MOTYT OBITH
Ha3BaHbl «PeIPe3eHTATUBHBIMU». B KOHeYUHOM CYeTe, CTOKOBEHIE epe-
MEHHBIE MOTYT OBITH BEIYMCIICHBI JUIA KaXIOM U3 pernpe3eHTaTUBHbIX
TOYEK, a 3aTeM C HEOOXOAMMBbIM BPEMEHHBIM CABUroM (BpeMs qobera-
HUSL) IPOCYMMUpPOBaHHI 1 Haccelina B eaoM. BapuauTtos ynopsano-
YEHHOCTH PEeNpe3eHTaTUBHBIX TOYEK HE TaK yX MHOTO.

B ruaponormyeckoM MoIeNUMPOBAHUU TMPAKTUYECKU MOHOIIOJIBHO
[IpYCYTCTBYET paBHOMEpHas MPsSIMOYroJjibHasl cetka. bosee moaxonms-
LIEeH SIBJSIETCH TreKcaroHajibHast, o0Ojnagarollasg TeEM CBONCTBOM, 4TO
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KaXJas TOYKA yIajieHa OT LUeCTH COCEHUX Ha OJAUHAKOBBIE PacCTOs~
nust. Toyku, oTBeyaroLIMe 3TOMY YCJIOBUIO, BO3HUKAIOT NpH Nepece-
YeHUHU moj yraom 60° aBYX cucTeM MNapamienbHbIX MTUHUK. Ecnu Bee
coCeHue TOYKM COEOUHUTD MPIMBIMU TUHUAMU, TO BOZHUKAIOT Tpa-
BUJIBHBIE IHECTUYTOALHUKY, KaXIBIH U3 KOTOPBIX COCTOUT U3 IIECTU
PaBHOCTOPOHHHUX TPEYroJbHUKOB. M3 reomeTpuy M3BECTHO MOJIOXeE-
HHeE, YTO U3 PABHBIX BBIIYKJIBIX MHOTOYTOJEHUKOB C YUCJIOM CTOPOH
G0JIbllIe LECTU YK€ HEIh3S COCTAaBUTh MO3aUKM (MO3aMKa — MHOXe-
CTBO MHOIOYIOJBEHUKOB, HEJIMKOM U 0€3 Hak/IagoK MOKPHIBAIOIMX
MIJIOCKOCTB).

Kaxnoit penpesenratuBHoir Touke (PT) cooTBeTrcTByeT omnpene-
JleHHas «rmoaxoMaHaHag» rowans (PT-rwomans). PT xapakrepusy-
eTC KOOpAWHATAMM, BHICOTOH HaJ YPOBHeM MOpS, OpHUeHTalHUeit,
YKJIOHOM U B IIPUHIMIIE MOXET ObITh OTOXIECTBJICHA C «TOYKOM» Ha
mectHOCTH. [Tomxon 2 mo cpaBHEHMIO € ITOAX0A0M 1 obiagaeT mopasu-
TCABLHON ITPOCTOTOM.

Conepxanue MojeJieii GOPMHPOBAHHA CTOKA

Tunpponorudyeckoe cofepxxaHue MONENEH TUKTYETCS CaMO IpUpo-
noi. JIpyrumu cioBaMi, BeChb KOMILIEKC IIPOLECCOB (pOpMUPOBAHUA
CTOKa MMEET CBOM aHAJIOM B MOJEJAUPYIOLEN cUCTeMe — OJIOKU OT-
JIEBHBIX YaCTHBIX MpolieccoB. [locneqHue nepeyucieHbl HUXE.

1. BeinageHue JOXKIS WIM CHera.

2. O6MeH MoBepxXHOCTH OacceifHa U arMocdhepsl TEIUIOBOH 3HEp-
TUEH.

3. TlepexBaT 0CagKOB PACTUTENLHBIM TOKPOBOM.

4. ®opMUpOBaHHe, U3MEHEHUE, TASTHUE U MCUYEC3HOBEHUE CHEXKHO-
ro nokpoBa. Bonootnaua 13 cHera.

5. HavanpHbie TOTEpU CTOKA, MHQUAbTpalusg U HOpMUPOBaHUE ITO-
BEPXHOCTHOTO CTOKA.

6. 3azepkaHUe YACTH MMOBEPXHOCTHOTO CTOKA B OECCTOYHBIX OTPH-
aTeasHBIX OpMax MUKpoOpebeda CKIOHOB.

7. AuHaMMKa BOJbI Ha IOBEPXHOCTU CKJIOHOB.

8. JIuHaMyKa MOYBEHHBIX BOJ (SBJIECHUS B HEHACHILUEHHOI 30HE).
({a30Bble epexoasl BOAk! B oyse. POpMUPOBAaHUE TIOYBEHHOTO CTOKA.

9. Ucnapenue.

10. JuHaMuKa TMOJ3EMHBIX BOI pa3iX4YHbIX APYCOB (SIBJIEHUS B Ha-
chllLeHHOM 30He). POopMUPOBaHHE TOA3EMHOTO CTOKa.

11. AuHaMMKa BOABI B PYCJIOBOi1 CETU PEYHOI0 bacceifna.

12. CTOK B 3aMBIKAIOILEM CTBODE.

Jlng pacnpeneneHHbIX CUCTEM MOREIUPOBAHUE 3TUX MPOLIECCOB Be-
JIETCSI B KaXIIOM y3Jie TPOCTPaHCTBEHHOM CETKU MM B KaX0# pernpe-
3eHTATUBHOM TOYKE OTACABHO. DTH BBIYMCIEHUS OPTaHU3YIOTCH B ITep-
BoM cucreMe 0J10KoB. Bropast cucTteMa CONEpXUT pa3HOro poja CyMm-
MUPOBaHMS, OCPENHEHMSI U Jpyrue OINEpanuu, OOBeNUHAIOIIUE pe-

259



3yJIbTATHl MOAEIMPOBAHUS IIEPBOI CHUCTEMBI B AMHOE [IeJ0e. B pamkax
TPEThEH CUCTEMBI ITOJBOASTCS UTOI'M MOICIMPOBAHUS U OPTAaHU3YETCS
uudpoBas U rpadudeckKast BRIXOHasA HHPOpMaLIUSL.

Hrak, nepeyeHb MOAEIUPYEMBIX IIPOLIECCOB IJIST PA3JIMYHBIX MOJIE-
nelt npubIM3UTENAbHO OIMH U TOT Xe. IIoHMMaHWe aBTOpaMu MOJieJieit
MPOTEKAaHMS IIPOLIECCOB (GOPMUPOBAHUS CTOKA YK€ AAJIEKO HE OJHO-
3HayHoO. M, HakoHell, annpoKCcUMalU KOJIMYECTBEHHBIX 3aKOHOMED-
HOCTeil ¥ OpraHu3alus CTPYKTYPbl MOAEICH MOTYT PAa3NHYaThCA Ypes-
BbIvaitHo [6, 13, 14].

Kaxnyio Molens B KaKOH-TO CTENEHM XapaKTepU3yeT KOJIUYEeCTBO
U TepeyeHb BEIMYMH Pa3HOTO pOJA, HAMOJNHAILMX €€ alTOPUTMEI.
HekoTopble BeIMYUHBI CIEAYET BHIACTMTD U KiaccuDULIMPOBaTh Cile-
IYIOLIMM 00pa3oM:

1. KoHcTaHThI (HarpuMep, CoMHEYHast MOCTOSIHHAS WU IJIOTHOCTD,
yAeNbHas TEeINIOEMKOCTh, KO3 GUIIUEHTH TEIIONMIPOBOIHOCTH, YACIE-
Hasl TEMNoBast SHEprus (a3oBhIX MEPEXOLOB BOABI U JIbJA).

2. Yc0BHBIE KOHCTAHTBI — KOHCTAHTBI, IPHHSTHIE TAKOBBIMU TOJIBKO
B paMKaX KOHKPETHEIX MOJEJIeH.

3. XapakTepuCTUKU 6acCeilHOB WM OTAETBHBIX UX JIEMEHTOB U «TO-
4yek» (HampuMep, KOOpAMHATHI, TUIOLIANH, UIMHBI, TIYOMHBI, YKJIO-
HBI, OPUEHTAlLIMU, BBICOTEI Hall YPOBHEM MODS).

4. ITapaMeTpsl — OINpene/ieHHbIe YMCHOBbe KO3hOUIIMeHTs! B aji-
TOPUTMUYECKUX CHCTEMaX MOJIENEH, MOCTOSTHHBIE JUIsT KaKI0ro o0beKTa,
HO U3MEHSIOIIUECST OT GacceilHa K OacceilHy B 3aBMCUMOCTH OT MX
0COOEHHOCTEIA.

5. IlepemeHHBIE COCTOSTHUSI — BEJIMYMHBI, 3HAYEHHUS KOTOPBIX B KAX-
IbIf TaHHBI MOMEHT BPEMEHHM XapaKTepU3YIOT COCTOSHME GacceifHa
WIM €r0 OTACJBHBIX 3JEMEHTOB (HAIpUMEP, KOJUYECTBO BOIBI WIN
JIp/Ia HA IMOBEPXHOCTHU OacceifHa, B MOYBE, B IMMOA3EMHBIX BOAAX, B pyc-
JIOBOM CETH WIM TeMIIepaTrypa CHera, II0YBHBI, BOARI). 3alaBaeMbIe IPH
MOJACJUPOBAaHUN HavyajbHbIE YCAOBUS OIpPENENSIOTCS 3HAYEHUAMU
HMMEHHO MEePEMEHHBIX COCTOSTHUH.

PexuMbl MOJ€TMPOBAHUSA

VHuBepcanbHble Gusnvecky 000CHOBaHHbBIE PacTipee/iCHHBIE MO~
IeJUPYIOLIVE CUCTEMbI IIPU3BAHBI CIIOCOOCTBOBATH PELIEHUIO IIMPO-
KOTO Kpyra ruipoJIOrM4ecKux 3a1ay. B npuHuune npu npoeKTuposa-
HUY U KOHCTPYMPOBaHUU TaKUX CUCTEM JAOJDKHA OBITh MPEAyCMOTpEeHa
BO3MOXHOCTh MX MCIIOJIb30BaHUS B CAMBIX Pa3NIMYHBIX pexumax. [lo-
cleHue MOTYT 6bITh KnaccuhUIMPOBAHEI CIAEAYIOLIUM 06pa3oMm:

1. Ilo gopme u cywpocmu modeauposarus:

* IETEPMUHUPOBAHHBIN (KaJICHNAPHBI, XpPOHOJIOTMYECKUI) — ITO-
JyyeHue ruaporpadoB CTOKa;

e JETEPMUHMPOBAHHO-CTOXaCTUYECKUI (OMHAMHKO-CTOXaCTHYE-
CKUI) — IIOJIyYEeHUE KPHBBIX paclpelesieHUs XapaKTepUCTUK CTOKa

260



(rOZOBBIX, CE30HHBIX, MECSIYHBIX, CYTOUHBIX, MAKCUMAIbHbIX, MUHU-
MAJIBHBIX PacCXOIOB).

2. Ilo cnocoby noayuenus 6xo0HOU Memeopoaocu4ecKol URPOpMayuL:

¢ VHTEPNOJSILUMOHHBIN — HCIIOJNIb30BaHME MAHHBIX HaOM0neHU
METEOPOJIOTUYECKUX CTAHLIUH;

* CTOXaCTUYECKUN — MOAETUPOBAHUE METEOPOIOTMYCCKUX DJIEMEH -
TOB C MOMOILBIO CTOXaCTUYECKOM MOJIENIM [OroIbl;

¢ [IPOU3BOJIBHBI — HA3HAYCHUE KCKYCCTBEHHBIX, B TOM YKCIE U
HEpEWIbHBIX, HJaHHBIX B HEKOTOPHIX CIHENUaJbHbIX LENISIX, CIIOCO0-
CTBYIOLUMX yrJAyOJIeHUI0 MPEACTaBIeHUN o npoueccax hopMupoBa-
HUS CTOKA.

3. Ilo yensam modeaupoeanus:

* TECTOBBIIl — NpOBepKa pabOThl MOENIM B YCIOBUSX YIIPOILEHHOMN
Y YTPUPOBaHHOU CUTYaUWH;

* ONTHMMM3AIMOHHBIA — OLEHKA MMAapaMeTPOB MOJEIU OOpPaTHBIM
yTeM;

¢ €CTECTBEHHBIII — MOJEJIMPOBAHUE B €CTECTBEHHBIX MPUPOTHBIX
YCJIOBUSX;

¢ CDaBHUTEJILHBIA — €CTECTBEHHBIN PEXUM, pacIlUPEHHBII B IUIa-
HE COMOCTaBJIEHUSI CMOJEIMPOBAHHBIX M HAOTIONEHHBIX JAHHLBIX U I10-
JIYYeHUSI COOTBETCTBYIOIMX KPUTEPUEB KAUECTBA,;

¢ IMUTAIMOHHBIY — IPOBEIEHNE KCIIEPUMEHTATLHBIX PACYETOB,
4TOOBI MOHSTH NTOBeAeHUE BacceitHa KakK IPUPOAHOIA CUCTEMBI, B TOM
YUCJIe B NPEATIOJOXUTEIbHO U3MEHEHHBIX JAHAUIAGTHBIX U (WIK)
KIMMAaTHYECKUX YCIOBHUSIX;

e 3KCIIEPUMEHTANBHBI — IPOBeAeHUE YHCICHHBIX 3KCIEepUMeH-~
TOB VISl BBISIBIICHUS PaGOTOCIIOCOOHOCTU MOJENU B MIETU3UPOBaH-
HBIX, B TOM YUCJI€ U HEPEAIbHEIX, VCIOBUSIX;

¢ IIPOTHOCTUYECKMIT — 3KCTpanoysuus ruaporpacdoB CTOKa VAU
MMOJYyYEHUE YCIIOBHBIX KPUBBIX pacIpe/eieHUs XapaKTePUCTUK CTOKa;

e 00yyaroIlMii — KCIOJb30BAaHUE MOMAECIM ISt U3YUEHUS TIpoliec-
coB (hopMUPOBAHUS CTOKA U (DYHKIIMOHUPOBAHUSI MOMAEIN;

¢ TIPE3€HTAMOHHBIA — WMJUTIOCTpAalUs BO3MOXHOCTEH MoJenu U
ocobeHHOCTEH ee paboTEHI.

B 3aBHCMMOCTH OT IIOCTaBICHHOM 3a1a4yl HEOOXOMVMBI COYETAHUS
Pa3IMYHBIX PEXUMOB — IO OJHOMY M3 KaXIOTO KJjacca.

OcHoBHBIC YPaBHEHHSI THHAMHKM BOJbI B Dacceiine

IMoutn OOLIEIPUHSTO, YTO B pamMKaxX (PU3UYECKU OOGOCHOBAHHBIX
MOJeNel AMHAMUKa BOIBI B peUHOM DacceiHe omnpeelgeTcss HabopoM
YPaBHEHUI ¢ YaCTHBIMU IPOU3BOMHBIMU, TAKUMU KakK ypaBHeHue CeH-
BeHana wiu KuHEMATUYECKON BOJHBI IUISI [IOBEPXHOCTHOTO U PYCIIO-
BOTO CTeKaHUs, ypaBHeHUe Puyapjca mis onucaHus ABUXEHUS IO-
YBEeHHBIX BOJ M byccmHecka — mona3eMHbIX. OMHAaKo MMEHHO 3l1eCh
3QJI0KEHBI IPUYUHBI MHOTUX HECOOTBETCTBUI U IIPOTUBOPEYUH B pac-
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npefeneHHOM MOASIUPOBAHUM CTOKA. BTO CBUAETENILCTBYET O Hebila-
TOIOJYYHH B COBPEMEHHBIX TEOPETUYECKUX NIPEACTABACHMSIX O NPUPO-
Jie TUAPOJIOTUYECKHUX SIBIEHUA.

Kaxk yxe oTMe4anoch, OMHO U3 LEHTPANAbHBIX MECT B MOJEJISIX op-
MUPOBAHMS CTOKA 3aHMMAIOT GJ0KM CTEKaHUs BOAbI B NpeAenax pey-
HbiX GacceiitoB. lleneBass QyHkimsi TaKuX OJOKOB — JaTh BO3MOX-
HOCTb OLIEHUTH IIPUTOK BOJbI B PYCIOBYIO CETh U [aJlee 10 NMOCAeaHel
B 3aMblKaioliu# ctsop. IIpu ocMpICIMBaHUM TOFO, KaK 5TO AenaeTcs,
OpocaloTcs B Ijla3a MHOTME IPOTUBOPEYMS U NapagoOKChI.

BriGop MaTeMaTH4ecKOro anmnapara JOAXEeH COOTBETCTBOBAThH MO-
CTaBJIEHHOM 3amaye — He ObITb HEAOCTAaTOYHBIM, HO U HE OKAa3aThCs
YpEe3MEPHBIM.

Ilpu pelueHuM 3amayy pacyera CKJIOHOBOTO U PYCJIOBOTO TEHEHUS
BOJABI, KAK M IOYTH BCErga, BO3MOXHBI JBa ITOAXoJa: IUMPepeHII-
aJIbHBIA U MHTETPAIBHBINA. [l nepBOro Tpedyercsl TMraHTCKOe KO-
4yecTBO MHGpOpMaLMU 06 YKIOHAX, MOPPOMETPHU U «ILIEPOXOBATOCTU.
Crnenyer OTYETVIMBO IMOHMMAaTh, YTO 3Ta MHQPOPMALMSA OTCYTCTBYET U
MEePCNeKTUB ee MoayYeHus HeT. Jlyylue 3agaTe BONpoOC: HEOOXOIUMO
JIA TMIOJTYYUTD B pe3yAbTaTe CJIOXHBIX U JJIMTEJIbHBIX BEIYUCICHUI IIPO-
MEXYTOUHBIE CBEICHHUS B BUIE MOJiel (ABYXMEpHBblE MOAENU) WU
10J10C ¥ IMHUI (OMHOMEpPHEIE MOJIESIM) CTEKaHUSA? DTOT BOIPOC Clle-
JIyeT CBSI3aTh C ABYMS APYTMMU, O0ee 4YaCTHBIMMU.

[IepBBIit M3 HUX: WIS Y€rO HYXHBI 3TH I10JIS, IOJOCH U JUHUU?
Ecay TonapKo 111 MTOrOBOM OLIEHKM CYMMApHOTO IPHUTOKA B PYyCIO-
BYIO C€Th M 3aMBIKAIOLIMN CTBOp, TO UTpa HE CTOUT cBed. g 3Toro
TpebyeTcsi onmMcaHue Ipolecca ¢ APYroil CTENEHbI0 MOAPOOHOCTH.
Hcnonbp30BaHUE B 3TOM CIIy4ae MHTETPATIBHBIX CKJIIOHOBBIX XapaKTepH-
CTHUK BMecTO mudepeHIUaNBHBIX SIBISIETCS CKOopee 0J1aroM, 4eM He-
JIOCTaTKOM.

Bropoii Boipoc: MOLYT 1M IOJIyYEHHBIE B PE3YJIBTATE PACUETOB Kap-
TUHBI CTEKaHUSI ObITh COTIOCTABJIEHBI C PEAIBHO CYLIECTBYIOLIUMU? YBEI,
HeT... [IpocTpaHCTBEHHO-BPEMEHHBIX HAOMIOAEHUA 32 CTEKAaHUEM BOJIbI
JIaXe TOJBKO ITO ITOBEPXHOCTH CKJIOHOB HUKTO HE BeleT. 31eCh BO3HU~-
KaeT elll¢ OJIHO IMPOTUBOPEYME: IOMBITKU NPUMEHEHHS, HAIPUMED,
IBYXMEDHBIX YpaBHEHUM NBUXEHHSA BOABI HA MOBEPXHOCTU BONOCOO-
POB COTIPOBOXIAIMCH UCIIOJIB30BAHUEM PACUETHBIX MPOCTPAHCTBEHHBIX
Y BPEMEHHBIX KHTEPBANOB, COBEPLIEHHO HE NPUEeMIEMBIX IS OIThca-
HUS JEWCTBUTENBHOM CUTyallMM HA CKJIOHaX. B camoMm fene, riyOuUHbBL
MOBEPXHOCTHBIX CKJIOHOBBIX [IOTOKOB M3MEPSIOTCS B MWIIUMETpax U
CAHTUMETPAX, ITOSTOMY NPOCTPAHCTBEHHBIM AT HOMXEH OBITH JIUUIbL
Ha MOPSIAOK OoJbIiIE.

IIpuMeps! Xe U3 MPAaKTUKY JABYXMEPHOrO MONEJIUPOBAHUS CBUJE-
TEJLCTBYIOT COBCEM O Ipyrom nopsiake uudp. IIpuxonurcs npusHath,
YTO 3a7a4a BBISIBJICHNS MCTUHHBIX 3AKOHOMEPHOCTEH CTEKaHMs BOIbI
TIO €CTECTBEHHBIM ITOBEPXHOCTSIM CKJIOHOB JaXe He IOoCcTasjieHa. Bri-
COKO€ BPEMEHHOE pa3pelieHMe BLIMMCIUTENbHBIX MOJEJIEH SBIIsSeTCS B
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NEeUCTBUTENILHOCTH MJUTIO30PHBIM, MOCKOJIBKY MPOLIECCHI MAJIOro Bpe-
MEHHOTO MacluTaba CIIaXXUBAIOTCS IPyObIM IIPOCTPAHCTBEHHBIM pa3-
pelueHueM. A Kakoi MOLUHBINA 3aCJIOH OCTABJIEH JUIS MOAEJIMPOBaHUS
BonbuIux 6acceitHOB!

Takum oGpazom, ruIporpadsl IPUTOKA K PYCJIOBOR CETH U CTOKA B
3aMbIKAIOLIEM CTBOPE SIBJISIOTCS PE3yNbTATOM MHOTOKPATHOIO OCpex-
HEHUSI JIOKaNIbHBIX MOJENbHBIX IPOLECCOB CTEKAHUS I10 CKIIOHAM M
PYCIOBOM CeTH, aleKBaTHOCTb KOTOPBIX NPHUPOAHBIM HUYEM HE IOMA-
TBepxAeHa. Co3faeTcs BlieYaTIeHUE O KpaifHell Hellelaecoo0pa3HOCTH
CTONBb AUbGhepeHIMPOBAHHOIO OMMUCAHUA MPOIECCOB CTEKAHMUs, MO-
CKOJIBKY €IMHCTBEHHBIM KpUTEpUEM pabOTOCIIOCOOHOCTU MOJETH OC-
TaeTcsl TOJILKO CTETNEHb COBITAJEHUSA PACCYMTAHHBIX U HAGMIOAEHHBIX
ruaporpadoB B 3aMbIKaIOLLEM CTBOPE.

BaxHOCTp U ONHOBPEMEHHO AUCKYCCHOHHOCTH BCETO CKA3aHHOIO
3aCTaBISIOT elie pa3 cHOPMYIUPOBATh KPUTHYECKOE OTHOIUEHHE K
CIIOXUBILICICS CUTYyallMM B O0JIaCTM MOZEIMPOBAHUS CKJIOHOBOH U
pycioBoil TpaHcopMallMy CTOKA.

IToMuMoO HenoNHONH PU3NYECKON OOOCHOBAHHOCTU MOJENECH CTe-
KaH{s MX MCIIONb30BAHUE 3aCTaBASieT CTOJKHYTLCS C ABYMsSI OYEHb
HENPUATHEIMA MOMEHTAMU: OTCYTCTBUEM HalleXHOM MHpOopMaLuu 06
WUCTUHHBIX YCIOBUAX CTEKaHUS U IIPOBEACHHEM YPEe3MEPHO GOJIBILIONO
06beMa BHIMUCICHUN IS ONpEeNeNeHus ojieil CKOpocTeil U miyOuH
Ha CKJIOHAX; [OJI€M, afeKBAaTHOCTb KOTOPBIX IIPMPOIHBIM BOJOCIMBAM
MIPOBEPUTH NPAKTUYECKU HEBO3MOXHO U KOTOPbI€ (DUTYPUPYIOT B IIPO-
MEXYTOUYHBIX pacyeTax MpU OLeHKe [PUTOKA B PYCJIO.

JAuddepeHIMaIbHbIE YPAaBHEHUS ABMKEHHUSI U COXPAHEHUSI MACChl
B TOM BHUIE, B KOTOPOM OHU HKCIIOJB3YIOTCSI B HEKOTODPBIX MOIAENSX
CTOKa, 00/IafaloT NOCTATOYHOM IMOKOCTBIO M YUCTO MATEMATHUYECKHU
BBINOJIHAIOT HABA3aHHYIO UM 3amadyy — IlepepacipelesisioT CTOK BO
BpeMeHHU. OnHAKO TOT (aKT, YTO Ha CAMOM JIeJie OIMMChIBAETCS HE CO-
BCEM TOT IIPOLECC, KOTOPBIA MMEET MECTO B IIpUPOAEL, B 1000 MO-
MEHT MOXET AOCTaBUTb HENPUATHOCTh. TakuM 00pa3oM, HeTaTbHBIN
I depeHIIIPOBAHHEBINA PACYET CKIOHOBBIX M PYCTIOBBIX XapaKTepuC-
THK CT€KaHUsI, B OOLIEM-TO (PUKTUBHBIX, SBJISICTCS HUYEM HE ONpaB-
JAHHOW meperpy3Koil Monenei.

CyulecTByeT U Apyrasi CTOpOHa HeyIaYHOCTU CIOXUBIIEIOCS IOMI-
X0J]a — HeaXeKBaTHOCTD NpelCTaBAeHUI O XapaKTepe IPOLECCOB CTe-
KaHUs BOABI B 6acceiiHe. YpaBHeHUs ABYKEHHUS SBISIOTCS HACTOJBKO
0o01IMMU, YTO MPUHLUHUIIMAIBHO MOTYT OIIMCAaTh JIIOOBIE, CaMble 3K30-
TUYECKHUE Cydal NMEePEMEIUEHUS BOIBI.

Ho rpanuyHbie U MPOYNE YCIOBUSA, HAJIaraéMble B COOTBETCTBUM C
CoJIepXaTeJIbHOH MOJEJIBIO, MOT'YT U MPUBECTU K XKeNaTeJbHBIM pe-
3ynpTaTaM, U fIpeBpPaTUTh BCe B HEKUH Kasyc.

B 1. 3 ormcaHa KOHUENIMSA CTOKOBBIX 3jieMeHTOB. CTOKOBBIH 271€-
MEHT — 3TO OTPaHUYEHHEBI MHUKPOBOAOpA3Jej aMy y4aCTOK ITOBEpX-
HOCTHBIX M TOJA3EMHBIX BOJOCOOPOB, O0pallleHHBIH CBOeil OTKPBITOM
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YacThIO, CBOETO poja MPUPOJHBIM <«BOJOCAMBOM», K CKJIOHOBOI He-
PYCIOBOM MJIM MOA3EMHOMN NPEHAXHON CETH.

B mpuHIuIe, KOHEYHO, BO3MOXHO OIMCAaTh AMHAMMKY BOABI Ha
BOZOCOOpE, COCTOSIIEM U3 MHOXECTBA CTOKOBBIX 3JIEMEHTOB, C I0O-
moluesio ypaBHeHuid Hapbe — Crokca (TIpsSIMOe YHUCIEHHOE MOIENU-
poBaHMe), HO IeJIaTh 9TO CTOJIb XK€ HEJIENO, KaK NMPUMEHSITh UX K
OLIEHKE MCTEYEHHUs BOJBI Yepe3 HUCKYCCTBEHHBbIE BOIOCIMBHI, IJISI
KOTOPBIX CYLLECTBYIOT HaleXKHbIe TMAPABINYECKUE 3aBUCUMOCTHY pac-
XOJIOB OT YPOBHEH.

Bo MHOrux «(uanyecku 00O0CHOBAHHBIX» MOIEJISAX IUIS OIMUCAHMS
IMHAMUKHU TIOYBEHHBIX BOJ (HEHACHIIIEHHAS 30HAa) IIPUMEHSIETCS MO-
IUPULMPOBaHHOE ypaBHeHUe Puyapaca (OHO Xe — ypaBHeHHE TUd-
(y3uM BIArM WM BJIArONPOBOAHOCTH) — ypaBHeHue (3.17), kpaTko
YIIOMMHAaeMoe B Toapasn. 3.4 npu ONUCAHUU NVMHAMMKU MTOYBEHHBIX
BoA. TaM yxe ObLJIO OTMEUEHO O HEITOJHOMN aJeKBaTHOCTU 3TOTO ypaB-
HeHUd (pU3MKe caMOoTro SABICHUS. 3AECh 3TO PACCMOTPEHO MMOApOOHEe.

OmnTuMM3M, NPOSIBJISIEMBII TIPH UCIIOJIB30BAaHUY 3TOTO YPAaBHEHUS,
[10JIy4aeMOro ¢ NOMOMIBI0 3aKoHa [lapcy U ypaBHEHHUS HepaspBIBHO-
CTH, CTOJB XX€ paclpoCTpaHeH, CKOoJIb U HeoOocHoBaH. OHO KJIaaeTcs B
OCHOBY COOTBETCTBYIOHIMX OJIOKOB MHOTMX MoOAeNel 0e3 00CyKaeHUs
BoIIpoca 1o cyiiecTBy. CaMa uiest IPOBECTU Mapajuleib MEXIy BiaX-
HOCTbIO IIOYBBI M KOHIIEHTpanuel 1nbOYHINPYIONIETO BellecTBa OKa-
3a/1ach B HEKOTOPOM OTHOLICHWM OLIMOOYHON M mpuHecia OOoNbLIe
Bpena, 4eM ITOJIb3BL.

CaMpIM GOJIBIIUM ITApagOKCOM HCIIOJB30BAaHUS YpaBHeHUs! nud-
¢y3uu MOYBEHHOU Biaru sIBJISIETCS TO, YTO TPU pacyeTax CHUTyalluen
VIpaBJisieT yXe HE CTOJIBKO CaMO YDaBHEHUE, CKOJBKO €ro Koaddu-
ureHTsl D(0) u K(0), HE JUHEHHO U OYEeHb CHUIBHO 3aBUCSIIUE OT
BIaXHOCTH. JInana3oHy eCTeCTBEHHON BapUaliMy MOCHENHEN OTBEYaeT
usMeHeHue rnapamerpa D B 104, a mapamerpa K B 106—107 pas.

Eie xyxe 0o6CTOUT I€10 ¢ IPUHLUIIMANBHON HeleeCITOCOOHOCTRIO
3TOro ypaBHEHMS JJISL ONMMMCAHUS MTOBEIeHUS TI0YBEHHOM Biarn. CaMma
CYIIHOCTh ypaBHeHHUs nuddy3un (He roBops yxe o Gu3MyecKu ad-
CYPIHOM IPEIITONIOKEHUM, O OECKOHEYHOM CKOPOCTH pacIipocTpaHe-
HUS CyOCTaHIIMM, O YeM BCErla CleAyeT IIOMHMTBH) CBSI3aHA C uaeei
BBIPABHMBaHUS KOHIIEHTPALIMK BELLECTBA IO 3aHUMaeMoMy 06beMy. TTo-
BEICHUE Xe BOIBI B [IOYBE MPOTUBOPEYUT 3TOH umee. Boma, comepxa-
LAsICA B BEPXHEM CJIO€, IPOMOYEHHOM [0 YPOBHSI MAKCUMAJIBHOM BO-
JOYIEPXKUBAIOLIEH CITOCOOHOCTH, HE IUbOYHIUPYET BHU3 B 0sIee Cy-
XYI0 4acTb [TOYBEHHOTO MpOoduUss, HECMOTPS Ha HAJTUYKME Y TPAHUIIBI
NMpOMa4YMBaHUs OYEHb BEICOKOTO MPAIMEHTA BIAXHOCTH. JIpyrumMu cino-
BaMH, B [IOPUCTOH cpelie, ynpasisieMOl ypaBHeHUeM nqud¢y3uu Bia-
T, CYLIECTBOBAaHME MOABEIIEHHON BJIard HEBO3MOXHO.

H3BecreH Ttakke addekr Amispa: U3 6ojiee cyxoro yepe3 Gojee
BIAXHBI! CIOU MOYBHI BOAA MOXHMMAETCS K UCIAPAIONICH MOBEPX-
HOCTH.
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MopnenupoBaHue AMHAMUKM TIOA3EMHBIX BOJ M TOJ3EMHOIO IpU-
TOKA B peKM OOBIYHO OCYHIECTBIISAETCS C MOMOLIBIO HEJTMHEHHOIO YpaB-
HeHUs1 ByccuHecka, uMeroliero BUA (3anucad OXHOMEPHbBIM BapUMaHT):

oH _ K 0 HaH

ot ox{  ox /
rae K, | — ko3dbduuueHTs GUIbTPALUMKM X BOJOOTAAUM (Pa3HOCTH
MEXIY IOJIHOW BIAroeMKOCTBIO U MAKCUMAJIbHOM BOAOYAEPXKUBAIOUIEH
CIIOCOOHOCTBIO) PBHIXJIOOGIOMOYHON TopHOit nopoasl; H — ypOBeHb
[CPYHTOBBIX BOJ HajJ IMOBEPXHOCTHIO BOAOYIIOPA MM Mbe30METPUUEC-
KUil Hanop B cilydyae HAIIOPHOTIO ABUXEHHS, ! — BpeMs; X — PacCTO-
SIHUE.

OOBIYHO cTaparoTCsS UMETh AEJIO TOJBKO C OJHUM BOAOHOCHBIM I'0-
DU30HTOM, XOTS YMCJIO APYCOB MOA3EMHBIX BOJ MOXKET OBITh OYEHb
BEJIMKO, OCOOEHHO A 6onblunx 6acceiiHoB. M aT0 cTpemMieHue mo-
HATHO, TaK KaK UCTUHHAS CTPYKTypa MOA3EMHOMN YacTu peyHBIX Oac-
CEHOB CKPBITA OT IJ1a3 JIOACKUX. B TO Xe BpeMs TpebyeTcs rpomManHas
HECTaHAapTHAs UHGOPMaLKA O KOJIMYECTBE U CTEPEOMETPUHN BOIOYIIOP-
HBIX U BOAOHOCHBIX TOPU30HTOB, MX MOILUIHOCTU, UCTUHHBIX YKIOHAX,
COIIPSKEHHOCTH € MOA3EMHOM M BHEIWIHEH pYCIOBOH CEThIO, O KO3(]-
duureHTax GUIbTpaUMU U BOAOOTHAYH. U BCE 3TO JIs pa3HBIX y4acT-
KOB OacceitHa. JI1060oit rTuaposIOr TOHUMAET, YTO IMONYYUTh ITOTOOHYIO
nHGopManu, o0JaaUIYI0 €ClIM HE TOYHOCTHIO, TO XOTS OBl HEKO-
TOPBIM CXOJCTBOM C ACUCTBUTEILHOCTBIO, MOXHO TOJLKO II0 €IUHUY-
HbIM, U30paHHBIM U HE OYeHb OOJBIIMM GacceifHaM.

ITouyTy nonHOE OTCYTCTBUE HEOOXOOAUMOI NHMOPMALIVY [UISE MOJIE-
JIUPOBaHUSA MPOLECCOB MOA3EMHOI0 CTOKA ABIAETCS CTPALUHBIM Orpa-
HUYeHUEM, a busndeckas 000CHOBAHHOCTh CAMOT0 ITOAX0a — CILIOLI-
HOW WJITIO3UEH.

Kanubposka u paimnanus Moaesei

Cyl1leCTBYIOT HEKOTOPBIE OOIIEIIPUHSATHIE IIPEICTABIEHHUS O TIOCTIE-
IOBATENIbHOCTHU JEWCTBUI B paMKaX IIPOLECCa MOAEIUPOBAHUS.

DTan nepBbld — [epUoa HaYaJIbHOU MOATOTOBKM:

1) paspaboTKa Mozenu;

2) cocTapjieHHe, OTJIaNKa U TeCTUPOBAHNE COOTBETCTBYIOLIEH KOM-
MBIOTEPHOI IIPOTPAMMEI;

3) BepuduUKaUMs — aHAIU3 COOTBETCTBUS IPOrPaMMbl AITOPUT-
MaM MaTeMaTHU4YeCKON MOAeH.

DTan BTOPOl — MEPUON pealu3ayyu:

1) xanuMOpoBKa — OLIEHKa OOpaTHBIM IIYTEM BCEX WIM M3OpaHHBIX
nmapamMeTpoB MOJIEIH ISl JaHHoro OacceiiHa;

2) Banupauus (OLEHKA aJeKBaTHOCTH) — MCCIEAOBaHUE MOAEIU
C TOYKHU 3peHus ee paboTocrocOOHOCTH IUIsl TaHHOro GacceitHa B CO-
OTBETCTBMU C MMOCTABJICHHON 3agavyeil.
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HMMeroT MecTo JBa M0AX0AA K IOCTPOEHHUIO Mojaened (popMupoBa-
Huga croka. [lepBblil nmoaxon cBsiz3aH ¢ uaeeil BLIOOpa ONTUMATBLHOMN
CTPYKTYPBI MOAETH [UISI KAKA0T0 KOHKPETHOro bacceitHa, BTopoil — ¢
MOJy4eHUEM YHUBEPCAIbHONA MOAENTH, B MPUHIMUIIE IPUTOIHON Ui
nroboro bacceiiHa.

B cooTBeTcTBUM C 3TUMM ABYMS IOAXONAaMM IEepHOI HadyalbHOMH
ITOArOTOBKM MaTeMaTHYECKOM MOJEN U TOBTOPSIETCS BHOBb M BHOBb
TIPY MOJEIBHOM «OCBOEHMU» KaXXIOT0 pe4yHoro acceiiHa, Wiu Xe Kak
OBl €CTECTBEHHBIM 00pPa30M BXOAUT B €AUHOBPEMEHHBIH ITPOLIECC IPO-
eKTUPOBAHUS YHUBEPCAIBHOM MOJENH U €€ KOMIIBIOTEPHO IIporpam-
Mbl. C TedeHUEM BPpEMEHHU OILYIIAETCS HEKOTOpAas MepeolieHKa LIEHHO-
CcTeil ¥ CMELIEHWEe MHEHHUM B T0JIb3y YHUBEPCAJIBLHOCTH MOAEIUPYIO-
et CUCTEMBI C «BCEOOBEMTIOILUMU» AITOPUTMAMHU, IIPOTPaMMOIT U
uHtepdeiicom. IloaroMy nanplie pedys MOUNET UCKIIOYUTELHO O Ka-
JUOPOBKE U BaJMIALMUU B IIPEATIONIOKEHNHU, YTO YHUBEpPCATIbHAS MO-
nenb GOpMUPOBAHMS CTOKA YXKe CYIIECTBYET.

Wnest kanuOpOBKY yHACAEAOBaHA OT PAHHETO NEPUOIA BXOXKIEHUS
METOIO0B MaTeMaTUYE€CKOro MOAECIMPOBAaHUS B runpoaoruio. Mmeerca
B BUIY WASHTUQUKALIMS THIPOJOTHYECKHUX CUCTEM — OTHICKAaHUE T1a-
PaMETPOB MOJENU MYTEM OOpaTHOTO pELIEHUS €€ YPAaBHEHUH OTHOCU-
TEJIbHO OTUX [1AapaMETPOB, €CJIY M3BECTHBI IMAPOTrpadbl CTOKE U PSAbI
HabIroeHUH 32 BXOAHBIMU NepeMeHHBIMU. TTocTaHOBKA 3aJauy 3aTeM
Obl1a CKOPPEKTMPOBaHA, U CTAIM OTBICKMBATHCS He TOYHBIE 3HAYECHUS
napaMeTpoB (B 0o0IIeM ciydyae AOBOJIbHO Oe3HamexXHas 3aTest), a MX
TaK HAa3bIBACMBbIE «ONTUMAJIbHLIE» 3HAYEHUS. B ruapooruy BO3HUKIIO
HOBOE MOHATUE — ONTUMU3ALMS TaPAMETPOB MATEMATUYECKUX MOJIE-
Jsieit. ITon mocsefTHUM OIPa3yMeBaeTCs OLEHKA [TapaMETPOB IyTEM MU~
HUMU3ALMKU HEKOTOPOTO KpUTEPUS KauecTsa (1eeBoil (PyHKIIMHU), OLe~
HMBaoLero 6JIM30CTh BHIMUCAEHHOIO K HAOMIOAEHHOTrO ruaporpadoB.

[IepBoe, yeM pacrionaraeT rMAPOJAOT B OTHOIEHUU CITOCOOOB O~
TUMAJIBHOH OLIEHKY MTapaMeTPOB OOPATHBIM ITyTEM, — 3TO METOI «IIpo0
U ourn6ok». OH NMpUBJIEKATEIEH TE€M, YTO IO3BOJISIET TUAPOJIOTY II0-
YYBCTBOBATh BJIUSIHUE MU3MECHCHUIN 3HAUYEHUM KaXkKIOro mapamMerpa Ha
pe3yJbTaT pacyeTa — CMOJAENMPOBAHHBIN ruaporpacd. BTo HeYTO BpoJe
yucneHHOro akcrepumenTa. Ho noaxon npenenpHo cyobeKTUBEH. [Ipo-
UeAypa ONTUMU3ALUM IApAaMETPOB MOXET ObITh OpraHM30BaHa. B Takux
00GCTOSITEIBCTBAX LENeco00pa3Ha METOAMKA HEAMHEHHOro Iporpam-
MHUPOBaHUSL. B cuity ClIOXHOCTHA COBPEMEHHBIX PacIIpeesIeHHbIX MO~
et GOpPMUPOBAHUSL CTOKA METOABl MUHUMU3AUMU KpPUTEpUS Kaye-
CTBa HE MOTYT UCIOJB30BaTh IPOU3BOAHEIE. Takue MeTOIbl OOBLIYHO
Ha3bIBAIOT METOAAMM ITOMCKA, OCHOBAHHBIMU Ha TMOCJHEI0BATEIBLHBIX
BBIYMCJIEHUSAX ruaporpada U KpuTepus KadyecTBa. B 3ToM OTHOHIEHUH
OHM OJM3KU K METOAY Mpod U O1UOO0K, HO OCYIIECTBISIOTCS I10 Ollpe-
JejaeHHoOI nmporpamMme. K ToMy Xe Ha Takoil ITOMCK, CKOpee BCero,
clieiyeT HAJNOXUTh OTPAaHUYEHUS, HATIpUMeEp, YCTAHOBHUTh IIPEIeNb-
Hble JWAarna30HbI BO3MOXHbBIX 3HAYEHUI OLIEHWBAeMbIX IapaMeTPOB.
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Llenecoobpa3Hble KpUTEpPUU KayecTBa TAaKOBBI: Ul CYLIECTBEHHO
MOJIOXKUTENbHBIX BEJTUYMH (PACXOABI, BIaXHOCTDb ITOYBHI, 3a[1aChl BOMBI
B CHEXHOM IIOKpPOBe)

—l n ]xz—xll
KK_niE_;—__xl ,

I BEIMYUH, KOTOpbIE MOTYT NNPUHUMATL OTPULATCIBHBIE 3HAYEHUA
(TeMnepaTypr HO‘IBI)I),
1 n
KK = '—EIX2 "'xll,

R

TI€ X|, X, — COOTBETCTBEHHO HaOJIIOJeHHbIE U PacCUUTAHHbIE BEJU-
YU HBL.

TTpyUHIUIT ONITHMU3ALMM T1aPAMETPOB BHEC OIIpeIeIeHHbIE HANEX-
IIbl B PSITBI TMIPOJIOrOB-MOIETLEPOB, XOTS Cpa3y OBLIO SCHO, YTO YeM
CJI0XHee MOJENb, TeM MpobJeMaTHyHee CTAHOBUTCS 3a7a4ya ONTUMMU-
3auun. HerpeooonyMeiM MpensTCTBUEM Ha NIYTH pPeLIeHUs 3TOM 3a1a-
YU BCTAJTU JIBE CBSI3aHHBIC MEXAY cO0O0H IJIaBHBIC IPUYUHBI TOPOXKAE-
HUSI HEYCTOMYMBOCTY M HEOIPENEJICHHOCTH TaKUX OLIEHOK: HEaleK-
BATHOCTb MOAEJIUPYEMBIX U MPUPOIHBIX IIPOLIECCOB 1 B3aMMO3aBUCH -
MOCTb MOJIy4aeMbIX OLIEHOK Pa3MYHbIX TapaMeTPOB.

Co3snanack HeKast KOJUIA3MS: C OJHONH CTOPOHBI, MHOTHE TUIPOJIO-
I'M [OHUMAKT BCIO MPOTHBOPEYUBOCTh U NMAryGHOCTh KAIHMOPOBKH, C
Jpyroii — 6e3 KaNM6pOBKU O4YeHb TPyAHO oboiTuck. 1 Bece-Taku Ka-
ubpoBKa — 310 Oosee 3710, yeM 6naro. UMeHHO KamMOpOBKa OPOXK-
JIa€T MHOXECTBO TOCJIEACTBUM, KOTOPBIE NMPAaKTUKA MOJEIMPOBAHUS
BPSAZ JIX CYMEET NIPEONoIeTsh 6e3 KaKux-11u00 KapAUHAIbHBIX PEIUCHHUH.
Benp yem Oonblue xanubpoBka HeoOxoguma Ui MOBBILIEHUS pabo-
TOCITOCOOHOCTU KaKOM-I1u00 MOJIENM, TeM MEHBLIE HAaIeXI MOXHO
BO3JIaraTh Ha 3Ty MoJeNb. boJee Toro, HE0OXONUMOCTh KATUOPOBKY —
3TO MpU3HAHWE Toro ¢akra, YTO THAPOJOr MEPECTAET KOHTPOIMPO-
BaTh IPOLIECC MOAETUPOBAHUS.

Ho cnemyeT v oTpunats KanubpoBKy abcomotHo? OHa momkHa
OBITH COXpaHEeHA B PAKTUKE MONEJIMPOBAHUS B BYX opMmax.

Dopma nepsas. KanuGpoBKa Kak HaIeXHBI METON OLEHKU KOHK-~
PETHBIX MapaMeTpOB OOpaTHBIM IyTeM [IOJIKHA OCYLUECTBISATHCS I10
HaOJIOAEHUSIM 32 CTOKOM Ha MaJjibIx BOAOCOOpax M 3a NepeMeHHBIMU
COCTOSIHMSL HAa METEOPOJIOTUYECKUX TUIOIIAAKAX U BOAHO-0ANaHCOBBIX
cTaHUUsIX. OGA3aTebHBIM TIPU 3TOM ABJAETCS MPUHIUIT: OTAEIBHBII
MacCHUB HaOMIONEHHBIX TaHHBIX — OAUH IapaMeTp.

Dopma emopas, Kacaolascs «MOAENUPYeMbIX» GacceiiHoB. BMecTo
TEHIEHLIMO3HOI'O CJIOBA «KATUOPOBKa» ObLIO OBI ITOJIE3HO BBECTH IO-
HATHE «KOPPEKTUPOBKA» 10 OTHOILIEHUIO K HEeQGONBIIONH CpyIIeE cre-
UMAJBHO BBIIEJIEHHBIX TIapaMeTpoB. Takasi KOppeKTHpPOBKa AOKHA
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BECTHCh B HEIIMPOKHX AlIPUOPHO YCTAHOBIEHHBIX IIpeJienax U3MeHe-
HUS 3THX NapaMeTpOB, IO MPUHIMITY CPABHEHUSI HAOIIOACHHBIX U
paccyMTaHHBIX Tpa@HUKOB X0 BO BPEMEHU — CTOKA B 3aMBIKAIOLIUX
CTBOpAXx [JIAaBHOIO U YaCTHBIX OacceifHOB, TEMIIEPATYPhl U BIAXKHOCTH
[OYBHI, 3amaca BOIBl B CHEXHOM ITOKPOBE, YPOBHSI IPYHTOBBIX BOJ,
r1yOUH IIPOTAUBAHUS UJIU NIPOMEpP3aHUS MMOYBBI B OTHEJIBHBIX TOUKaX
GacceitHa. FIMeeTcd B BULY KaK BU3YaIbHOE CXOACTBO rpadukoB, TaK U
BBIpAXKEHHOE BEIMYMHOUN KpUTepus KadectBa. M onsiTh BaxeH NpUH-
UMI: OOMH rpadMK — OJUH MapaMeTp.

HHorna mapaMeTpoB MOXET ObITh U ABa, HO TOJBKO B TOM Clyyae,
KOT[a OHU CBS3aHBI C Pa3IUYHBIMU CTOPOHAMH HCIIONIB3YEMOIO Mac-
cuBa maHHEX. Hanpumep, onuH cBsi3aH CO CJIOEM CTOKa, a APYroil C
dopmoit runporpada. [Tomumo rnepeyrcaeHHbIX rpadUKOB KOPPEKTH-
POBKa [apaMeTpOB MOXET BECTUCH IPU COMOCTABICHUU HEKOTOPHIX
ToKasaTesieil, TAaKUX KaK NPoioLKUTENbHOCTD 3aJIETaHUS U JaThl yCTa-
HOBJIEHMSI ¥ CXOJla CHEXHOrO ITOKpOBa, BEJIMYMH IOJOBOIO M MECSY-
HOTO CTOKa M CYMMapHOIO MCIapeHMs, MaKCUMaJIbHEBIX IIyOUH IpO-
MEP3aHUs WM NMPOTaUBAaHMS, MAaKCUMANbHBIX 1 MUHUMAJIBHBIX pac-
XOJIOB.

Banupanust — 6osee «<HEBUHHBIN» 3TAll IIPOLECCA MOAETNPOBAHUS,
HO OYEHb OTBETCTBEHHBIH. OOGBIMHO OH CBOJAUTCH K ACMOHCTPALIMHA
HECKOJIBKUX PAaCCUYUTAHHBIX U HAaOIIOAEHHBIX TuaporpacdoB. B ruapo-
JIOTUMEeCKUX MyOJIMKALUSIX MOXHO BCTPETUTH MHOTO PAacCyXIEHUH U
JNUCKYCCHUI UMEHHO O BAIMINALMK. DTO BBI3BAHO aKTYyaJIbHOCTBIO IO-
CTOSIHHO CYILUECTBYIOLUEH TMIEMMB — JOCTAaTOYHA BAJUIALIMS WU
HEJOCTAaTOYHa, IpUeMIeMa OHa WA HelpueMieMma. Yacto — 3To TpyH-
HBII BOIIPOC, H60 BCe M30eraloT IPUMEHEHUS OObEKTUBHBIX KPUTEPU-
eB. IIpUCYTCTBYIOT 31€Ch M 3JIEMEHTHl CYObEKTHBM3MAa, MO0 aBTOPEI
CKJIOHHBE K OOJIBIION CHMCXOAWTENHHOCTU, KOTAA AENIO KACaeTCs WX
MOJENEM.

B Hacrosiiiee BpeMs CIOXUIACH CAeayIouas NpakKTUKa: HabmoneH-
HbIE IaHHbIE 32 CTOKOM B 3aMBIKAIOILIEM CTBOPE JENSTCSA HA Ba MepU-~
ola — xanubposku M BaMmainuu. Ilpu 3ToM noayepKUBaeTCs, YTO
TIPY BaJdWAALMHK BCE IapaMeTPhl OCTAIOTCS 6e3 M3MEHEHUIT T10CIe COo-
CTosBIIeHCS UX KanuOpoBKU. Ha nepBblil B3MISiH — 3TO JIOTHYHAS U B
YeM-TO Jaxke NpUBJIeKaTeIbHas MpoLeaypa.

Ho Ha npo6iemy olieHKH afeKBaTHOCTH IMOJYYEHHEBIX [IPY MOIEIH-
POBAHUH pE3yJbTATOB MOXHO B3IJISHYTh U C JApYyroit ctopoHsl. [Ipen-
cTaBUM cebe, YTO MMEIOTCS JJIMHHBIE «pPsibl» TOMOBBIX IMApOrpadoB
CTOKa, HAOMIONEHHBIX U paccYMTaHHBIX. KaxnoMy romy npucyuiy cBou
«HaWJIy4lUVe» mapaMeTphl. Bce HeZOCTaTKU M HETOJHOTa MOIeIei He-
M30€XHO IPUBOAAT K 3ToMy ¢pakTy. Y mpobiemMa cOCTOUT BOBCE He B
TOM, YTOOBI OITUMHU3UPOBATh 3TH MAPAMETPHI, OCPEAHUB UX COOTBET-
CTBYIOIIMM 00pa3om. D10 cuenath npocro. [IpobieMa — B peabHOM
CYLECTBOBAHUU OIPE/IEIEHHOIO «pa3bpoca» 3TUX FOMOBBIX ITapaMeT-
POB WU, YTO TO Xe CaMmoe, B BapbHPOBAHUM KPUTEPUSI KA4eCTBa MpU
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X ocpeaHeHUU. MOXHO M YMEHBLIUTb CTEIEHb 3TOT0 BapbUpOBa-
Hua? Hda, yayaiuus moaens. [1o3ToMy cyluecTBYIOIIAs MPakTUKa «Ka-
JTUOPOBKU - BUIMAALIMU» JOBOJABHO GeccMbIcaeHHa. BepHeMcs K MHOTO-
JIETHUM «psiiaM» rogoBeIx ruaporpacdos. Bece paccudTaHHbBIE TUAPOTPA-
GBI DOMXHBI GBITH IMOJYYEHBI DU OJHOM M TOM K€ HEM3MEHHOM Ha-
6ope napameTpoB. Ho misl 3TOro aBTOpy WJIM MOJB30BATENIO MOIENU
JOJDKHA OBITh NIPeOCTABICHA MTOIHAS CBOOOAA NeUCTBUM IIPHU UX OLIEHKE.
Bo3MmoxHa mo6as KOppeKTHpOBKa (Jaxke KaluOpOBKa, €CJIM KTO-TO
3TOr0 CWJIBHO IIOXEJIAeT) B Ipeaesax Bcero psiia. EAMHCTBEHHOE, HO
HEeOoOXoOMMOe CBUAETEIHCTBO O CTENEHU pabOTOCIIOCOOHOCTY MOAE-
JIU — 3TO CTATUCTHUKA BEJIMYUH OJOBBIX KPUTEPHEB KadyecTBa: UX KPU-
Basl paclpeeneHusi, UX CpelHee 3HaYeHUE 3a MHOTOJIETHE, UX MAKCU-
MYM 4 MUHUMYM. ECTECTBEHHO, YTO CTENEHb YBEPCHHOCTH B HANEXK-
HOCTH 3TUX CTAaTUCTUYECKHUX JAHHBIX KaK BCerja CBA3aHa C YHUCIOM
JIET, TIPUHSATBIX B pacyer.

IIpocTpancTBeHHAst HEOAHOPOAHOCTh MAPAMETPOB

B cBoe Bpems OblTa BbICKa3aHa M [TOKA HUKEM HE OCIAapUBaiach
UAes, YTO HEOMHOPOJHOCTb TUAPOJIOTMYECKUX TapaMeTpoB — QyHIa-
MEHTaJlbHas npobiema ruaponoruu. KpaitHee MHEHHE HOCTaTOYHO
MECCUMMCTUYHO: HEOTHOPONHOCTh (reTepOreHHOCTh) HEKOTOPRIX Ia-
paMeTpoB, OCOOEHHO 3TO Kacaercs (hM3WYECKUX CBOICTB ITOYB, Ha-
CTONIBKO BEJIMKA, YTO UX MPOCTOE OCPEAHEHUE IPU MOIESIUPOBAHUHU
HE MOXET OBITh UCIIOJIB30BAHO.

IIpu BrICKa3bIBaHUHU 3TUX COOOPAXKEHUI B CTOPOHE OCTaBAJICS BO-
MpocC O IUIOLIAAU OIpeNeIeHUs MMapaMeTpa NPU ero U3MEepEeHUu UiIu
IPYrOM croco6e olleHKU. PaccMOTpUM 3TOT BApUAHT Ha NpUMEpe KO-
apduLrMeHTa QUIBTPALMY BepXHEro MOYBEHHOro ropusoHta. Huke
MPUBEIEHB] YCIOBHBIE LUDPHI, CBUACTENBCTBYIOIIME O TIOPSIAKE BEIU-
YUH MPOCTPAHCTBEHHHIX KO3(QPUUMEHTOB BapUalid OLEHOK 3TOr0
napaMeTpa B IIpesesax 3JeMeHTapHOTo BOA0COOpa pa3sInYHbIMU Me-
TOHAMHU: IUIoWanb onpenenenus =103 m? (unbTpauoHHas Tpy6-
ka), C,=10; S=10"! m? (moseBoii punsTpaunOHHBIA mputop), C,= 1;
S'=10? M2 (moxnaeBanbHas ycraHoska), C,=0,1; §= 103 M? (3nemeHTap-
HBIIl BomocOop, OlleHKa 00paTHRIM MyTeM MO HaGMIONEHMSIM 3a ocajl-
KaMM U TIOBEPXHOCTHBIM cTOKoM), C,=0.

3areM (akT 60ABLUON HEOTHOPOAHOCTU MAPAMETPOB ObLI CBI3aH C
npobaeMoit MaciuTaba, U B pe3y/IbpTaTe MOSBUJIOCH MHOXECTBO CYXIE-
HUH, GoJbLIe 3MOUMOHAIBHBIX, YEM JOKa3aTeJIbHbIX. I'0BOpsS O He-
OIHOPOIHOCTH IapaMeTPOB, B IEPBYIO OYepelb UMes B BUnLy Hpusu-
YeCcKUe CBOKCTBA MOYB, HEOOXOAMMO pa3inyaTb CUCTeMaTHYecKue U
cy4yaiHble BapualiM [apaMeTpoB Ha BomocOope. [eicTBUTENBHO, B
npexesaax Kaxaoro CKJIOHAa HaGMoAaloTCsl CUCTEMaTUYECKKEe U3MEHe-
HUS XapaKTePUCTUK IMOYBBI, paCTUTEIBHOCTU, IOBEPXHOCTHOMN U IOJ-
3eMHOU ruaporpaduu. IToneITku y4ecTb 3TU U3MEHEHUS IIPUBEIH B
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[TOYBOBEJEHHUHN K IOSBNEHUIO MOHSTUSL «KaTeHa», a B TUIPONAOTUHA —
K MOJeNsM C IlepeMeHHoM obnacteio nutanus. IlocnenHue npuHuMa-
IOT B pacyeT U3MEHEHUE YCIOBUM (POPMUPOBAHUS CTOKA Y ITOAHOXMUS
CKJIOHOB M Ha y4acTKax, HEeIOCPeJACTBEHHO IMPUMBIKAIOILUX K pyClio-
BOit ceTH. [Ipn 3TOM OGBLIYHO KOHCTATUpPYETCs (pakT U3MEHEHUSA BO
BPEMEHU TYCTOTHI ruaporpaduueckoil cetu M anuHb ckionos. Ha ca-
MOM JIeJle MMCIOTCS B BMIY M3MeHCHHUS (DOPMaIbHBIX MOKasatesel,
YYHUTBIBAIOLIKX [IEPEXO] BPEMEHHBIX BOIOTOKOB U3 CYXOrO COCTOSTHUSA
B 0OBOOHEHHOE, U HA00OpOT. YueT TaKuX SIBJIEHUI [IpU MOAEIUPOBa-
HH{U BO3MOXEH TOJIBKO JUISL MaJjiblx BOXOCOOPOB.

Taxum o6pazom, npouecc GOpMUPOBAHUS CTOKA JOJIKEH OMUCHI-
BaThCs ANCKBATHBIMM AJICOPUTMAMU C QJCKBATHBIMU MapaMeTpaMu
I HEKOTOPOI'0 HACATM3MPOBAHHOIO PEIIPE3eHTAaTUBHOIO CKJIOHA.
WMaeanu3supoBaHHOTO B TOM OTHOLUCHUM, YTO CUCTEMATUYECKUE HU
Cy4aiiHbBIE HEOZHOPOAHOCTH Ha 3TOM CKJIOHE HE NPUHUMAIOTCS BO
BHUMaHue. VM yYUTEIBAIOTCA CTATUCTUYECKA — BMECTO KOHKPETHOTO
3HauYeHUs NapaMeTpa OepyTcst HeCKOAbKO KBAHTUIIEH, paBHOMEDHO pac-
TipefleNIeHHbIX 110 UX BeposgTHocTH Mexay 0 U 1, 1 riocne COOTBETCTBY-
IOLIUX OMEpPAUMi BBIYMCICHHBIE THAPOJOTMYECKUE TTEPEMEHHbIE OC-
PEOHSIIOTCSI.

KoHuerius pernpe3eHTaTUBHbIX JIEMEHTAPHBIX CKJIOHOB JUISL pac-
NpeaesieHHbIX Mojeaelt GOpMUPOBAHUS CTOKA PEACTABISIETCS OJHOMU
u3 BaxHenuvx. IapameTpri, olleHeHHBIE OOPAaTHBIM IIyTEM IO Mare-
pyanaM HaOmoeHUi Ha BOOTHOOGAIaHCOBBIX CTAHUMSIX U 9KCITEPUMEH-
TaJIbHBIX BOAOCOOpax M CHCTEMaTU3MPOBAHHBIE IS pelpe3eHTaTUB-
HBIX 3JIEMEHTApPHBIX CKJIOHOB B Pa3/lMYHBIX JiaHAlIadTax, HOBOJBHO
YCTOWYUBHI.

B dusnuecku 060CHOBAaHHBIX paclipeeNeHHbIX MOLENsIX BCe mapa-
METpBl HA3HAYalOTCS MO anpuOpHBIM AaHHBIM. MCKIIOYeHHE MOryT
COCTABUTb U OBITh OTKOPPEKTUPOBAHHBIMU CHELMATIbHO OTOOpaHHbIE
WIMMHUTHUPYIOLLME» [TapaMETPbl, YUCI0 KOTOPBIX JOJKHO OBITH COKpa-
LIEHO 10 MUHUMYMa.

IIpoGjema macmrada

ITpo6nema MaciuTtaba cyutaercs GyHIAMEHTAIbHOM U [TIABHOW He-
peLIeHHOH 3a/1aueil COBpeMeHHOTro MoaeaupoBanus. IIpeamonaraer-
CA, 4TO OHA OCTAHETC B LIEHTPE BHUMAHUSA TUAPOJIOrMYU elUe A0Jroe
BpeMsl.

HaspaHHyio npobieMy MOXHO OXapaKTepU30BaTh HECKOJIBKMMU
OCHOBHBIMU TOJIOXEHUSIMHM:

e TTapaMeTPhl MaKpoMaclITaOHBIX MoJeIeil — 0000ILeHHbIE Tapa-
MEeTPhl MUKPOMACIITAOHBIX;

* 3aKOHBI ¥ YPABHCHMSI PA3IMYHBI JJIST PA3HBIX MAcIITaboB,;

» [1IapaMeTphl ONMHAKOBBLIX YPABHEHUI Pa3NMyHbl ISl Pa3IuYHbIX
MacuTabos;
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e HeoGxonMMa YHUBEpCaTbHasg METOJNOJIOTHUS MaclUTaOMpOBaHUS,
MO3BOJNSIOILAS [TEPEXOAUTD OT [IAPAMETPOB OJHOTO MacluTaba K mapa-
METpaM Apyroro. Dta METONOJIOTHsA NOKA He PAa3BUTA, U €€ MOSABJICHUE
B OnMKaiiliee BpeMsl HE OXUAAETCH,

 JTaHHBIE JOJKHBI COOMpAThCs B MaciTadbe, CBOMCTBEHHOM Macli-
Taby MoJlenUpOBaHUS.

Habop BcTpeyarommxcsl B JIUTEPATYpe MO IMIAPOJIOTHM OIpenesie-
HH1 MaclITabGoB JOBOJIbHO BEAUK U HENOCTATOYHO YETOK: OOIBIION 1
MaJIblil; MUKpO-, Me30- U MaKpo-; Ja0OpaTOpHHIiA, JIOKAJIBHBINA, CeT-
KM MOJENMPOBaHMs, KOJOHKH, yyacTKa, CKJIOHOBhIHA, cyObacceiiHo-
BbIl, DACCeHOBbINA, KOHTUHEHTAIBHDBIM, [NIOOAIbHBIMA.

IIpo6nema Maciuraba MMOsSIBUNIACH BOBCE HE BCJIEACTBUE TOTO, YTO
OHa IpUCylla camoil npupoge sABieHuM. IlomnuHHbBIE NMPUYKUHBL 3a-
KJIIOYAKOTCI B HEaJeKBaTHOCTH NIPHMEHSEMBIX aJITOPUTMOB, B 0CODeH-
HOCTHM B MUCKYCCTBEHHO BBOIMMOU 3aBUCHMOCTU BEJIMYHMH HEKOTOPHIX
napaMeTpoB OT Maclutaba MOLEJIMPOBAHUS TIPU HENPABWIBHO BBI-
OpaHHOM Mojeny GacceiiHa. B yacTHOCTH, OYeHB 3HAYMMO, Ha MEePBHIX
B3[JISIA BIOJIHE HEBMHHOE, MHOTOKPAaTHOE TpPEYBEIMYEHUE PA3MEPOB
ITPOCTPAHCTBEHHBIX 3JIEMEHTOB MOJENIH 110 CPABHEHUIO C NTPUPOAHBI-
MU 3JIEMEHTApHBIMU CKJIOHAMU. DTO IpeyBeIMYeHEe HEM30EXKHO pac-
TET [0 Mepe YBEJIWYeHHUs rutolianu 6acceifHa.

B paspene «[IpuHLMTMANBHO PA3TUYHBIE MOJIENIM peUHOTO Oacceii-
Ha» OMMCaHbI IBa MOAXOJA K CIOCOOY OIMMCAHUS IBUXKEHUS BOABI B
GacceitHe. MOXHO KOHCTATHUPOBATh, ¥ CIEIMATIBLHO NIPOBEREHHBIE HC-
CJeJOBAaHUS TOATBEPAMIM 3TO, YTO HOAXOM 1 MOpoXxnaeT npobiieMy
macuraba, a rnmoaxon 2 cBoGOAEH OT Hee.

TaxuMm obpazoM, npobiaema MacuiTaba HE €CTh CBOHCTBO MOIEIM-
pyeMoro, a JIUIb (GIYKTyalus B MBIC/ISIX «4eJIOBEKA MOIAEIUPYIOLIE-
TO».

O000meHne U CHCTEMATH3AHKA NAPAMETPOB MOJEIH

Pa3paboTka MareMaTUyecKUX Mozeaeil GOpMUPOBaHUS CTOKA J1OJI-
’Ha COIMPOBOXIATECS OJHOBPEMEHHOM CUCTEMATU3aLIUEN ee TapaMeT-
pos. IlocienHue Npu3BaHbl OTOOPa3UTh OOBEKTUBHBIE (QU3MYECKUE
ocobeHHOCTH BogocOopoB. ITapaMeTpbl MOAENN JOIKHEI OBITh 00600~
LIeHBl 1 HOPMMPOBAHBI, COCTABUB OMNpeAEIEHHbIA pa3aen uHdopma-
LUOHHO 6a3bl IUISI MOJAEIUPOBAHUS MPOLECCOB CTOKA.

Bornpoc 060011eHUs [TapaMeTpOB HEPA3PbIBHO CBSI3aH C MMAPOJIO-
rueit nanawadros. MHbopMaunoHHoe obecrieyeHue MoaeaupoBaHUs
B BUIE CHCTEMBI OOODILIEHHBIX U CUCTEMATU3UPOBAHHEIX [IapaMETPOB
MO BCEM IIPUPOAHBIM 30HAM SIBJSIETCS. HEOOXOAUMBIM YCIOBUEM Ui
[IPAKTUYECKOT0 UCIOb30BaHusa Moaeieil. K coxaneHuio, 3To yCioBUe
IIOYTU HUKEM He CODJII0ZaeTcs.

Her Gosee rmpssMoro, KOHKpETHOIO M HafeXHOro crocoba usyye-
Husi GOPMHUPOBAHUS CTOKAa M CPAaBHUTEJIBHOI OUEHKU MapaMETpPOB
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MOJAeNe, 4eM pa3yMHBIN aHaIu3 Pa3yMHO OPraHU30BaHHBIX MCCIIEN0-
BaHUM U HAONOAEHU B IPUPOE, HATIPUMED Ha «PEIIPE3EHTATUBHBIX»
U «3KCTIepUMEHTATBHBIX» bacceiiHax. Ho 3meck ToxXe BO3ZHUKAET HEKO-
TOPBIA BaXXHBIM BOTMIPOC: KaK 3TY HAGIIOXEHUS MOTYT OBITh 3KCTpaIio-
JIMPOBaHbI Ha Apyrue oO0beKThl U COOCTBEHHO JJig Yero NpOBOIATCS
DacceliHoBble uccienoBanusi? OTBET Ha 5TOT BOIPOC TaKOB: Hayy-
HBIMU M NPaKTUYECKUMMU Pe3yIbTaTaMU 0aCCEIHOBBIX UCCIEN0BaHUM
JIOJIKHBI OBITh OLEHKA M CUCTeMAaTH3alHs NTapaMeTpoB GU3NYecKu 000-
CHOBAHHBIX pacIipeie/IeHHBIX MOoJeaci (POPMUPOBAHHUS CTOKA.

OCHOBHBIC NIEPCIICKTUBBI H3YYEHUST CTOKOBBIX IPOLECCOB B IPUPO-
JI¢ CBsI3aHBbl C HAOMIONEHMSMM Ha DJIEMEHTApHBIX BojpocOopax {(«MUK-
poBoaOCOOpax»), KOTOphIe IIPEACTABISIOT COOOU ecTecTBEHHbIE 00pa-
30BaHUSA, CAMOU MPUPONOKR «ITPUCITOCOONEHHBIE» UMEHHO ISl 3TOTO.
B kayecTBe ONTUMANBHBIX PA3MEPOB MUKPOBOLOCOOPOB MOXHO PEKO-
mennosath 0,01 —1,0 xmM2. MuxpoBoaocOOpHI HOJIKHBI COOTBETCTBO-
BaTh CJIEAYIOUIMM OCHOBHEIM TPeOOBAHUSIM: ONHOPOJHOCTb IMOBEPXHO-
CTH, BO3MOXHOCTb HAeXKHOI'O M3MEPEHHMSI CTOKa, YETKasl BhIpa>keH-
HOCTh BogopasaenaoB. CleayeT CIerUaaIbHO OTMETUTD ITOJIE3HOCTD JAXE
KPaTKOBPEMEHHBIX HAONIOOEHUI Ha MUKpOBOmocOOpax, eclv OHHU
MO3BOJISTIOT IIPOU3BECTH IPUOIMKEHHYIO OLEHKY HEKOTOPBIX BaXKHBIX
rnapaMeTpos.

ITpobnema renepanm3anuu

OxHa ¥ Ta Xe TOYKa C OHVUMH ¥ TeMHU XK€ KOOpAWHATaMM Ha Kap-
Tax pa3HOro Macuutraba Bcerja UMeEeT pa3Hble 3HAYEHHS BBICOTBI, YK-
JIOHA 1 opueHTalUWH. Y 3T0 3aMevarenbHO, HOO 3[eCh JIEKUT KIIOY K
MOIETUPOBAHKUIO 6ACCEHOB CaMbIX pa3HEIX pa3MepoB. IIpunium rexe-
payU3anuy, MOJOXEHHBI B OCHOBY CO3MaHUs TOIOrpadUYeCKUX U
TUTICOMETPUYECKUX KapT pa3iMiYHbIX MaclITa00B, OepeT Ha cebst u 006-
CIy>XKUBaHHE paclipeAeICHHOr0 MOJEIMPOBAHUS CTOKA.

lenepanuzauuss — 00001IeHUE KOHKPETHBIX PErMOHANBHBIX €11~
HUL IPY YMEHBIIEHUX MacluTaba, KOraa paclIMpeHMe apeana HYXHO
KOMITEHCUPOBATh COKPAILIEHUEM COepXKaHus. ' eHepaiu3auvs mog4ep-
KHBAeT BCe CYIIeCTBEHHOE U YCTPAHSIET BTOPOCTEIIEHHBIE AETANH.

C mpobieMoii reHepanu3ali CBSI3aHO Ileecoo0pa3Hoe KOauye-
CTBO PENpPe3eHTATUBHBIX TOYEK WJIM Y3JIOB CETKH, MOKPHIBAIOLINX ILIO-
wans 6acceitna. OueBUAHO, YTO €r0 NPONOPHUOHATEHOCTD HOC/IEAHER
HEJOIMYCTUMa B IIPUHIIMIE. Pa3yMHOE UMCI0 TAKKX TOYEK MOXET ObITh
MPUOMKEHHO OLIEHEHO I10 GopMYyIie

n=10F%2
rae F — mnowane 6acceifna, KM2.
B cayyae xorma TeppUTOpUS CWIBHO pacwieHeHa, JaHaiadTHas

KapTHHA OYeHb IleCTpa, a METeOpOoJIoOTHYecKass M IlapaMeTpuyecKas
nHbopMalys o0WIbHA, BOSMOXHO yBesnueHue # B 1,5—2 paza. B 06-
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PaTHOM cjlyyae BO3MOXHO COOTBETCTBYIOLIEE YMEHblLIeHUE. PekoMeH -
DYEMBII MacluTab KapThl AJIs1 [TOIyYEeHUSI XapaKTEPUCTUK TOYEK TOXKE

3aBUCUT OT ruiottaay 6acceitna — 1:5000 JF.

7.4.5. CroxacTHyecKoe Moae/IHpOBaHHE

Xapamepnc*mlm CTOKAa U CTOXACTHYECKASI THAPOJIOrUs

XapakTepucTUKaMy MPUHATO HA3bIBaTh SKCTPEMAJIbHBIE WK OCPE]l-
HEHHBIE BEJIMYMHEI, TAK WIM MHAYE XapaKTEPU3YIOIINE TOMOBbIE THUI-
porpadsl cTOKa — MaKCHUMaJIbHBIE U MUHMMAJIbHBIE, a TAKKE CpeIHUe
CYTOYHBIE, JEKANHBIE, MECSIUHBIE Y TONOBBIC pacXoabl. IIOCKONBKY JaH-
Hble HaOmogeHuit 0OBIYHO U MPEACTABIEHBI XPOHOJOIMYECKUMU T10-
CeIOBaTEIbHOCTSIMU TAKUX XapaKTePUCTUK, TO ECTECTBEHHO BO3HUK-
HOBeHYE MpoGieMbl U3yYEHHUSI UX ITOBTOPSIEMOCTH U YIOPSAOYEHHO-
CTM BO BPeMEHHU U NMPOCTpaHCTBe. B ruaponoruun chopmynuposaH u
TOCTaBJIEH BOMPOC O KOJIeOAHUAX XapaKTepUCTUK CTOKa. VIMeHHo Ta-
Kas MOCTAHOBKA JIeJl U MPUBEJIA K CO3AAHUIO «CTOXACTUYECKON THApPO-
JIOTUM», TOCKOABKY 3TOT BOIPOC MOXET GBITh pellieH UCKTIOUUTENLHO
METOJAMM MAaTeMaTHYEeCKOI CTaTUCTUKHU. Bojee TOro, caMa nocras-
JIEHHAs 3aJava CTOXaCTUYHA IO CBOEH CYTH.

B cymiecTBeHHOM, COIEpPXaTEIbHOM M MaTEMATHYECKOM OTHOILE-
HMSIX CTOXaCTUYECKasl TUAPOJIOTHS HE OTIMYAETCS OT CTOXaCTUYECKMX
TIPHJIOXKEHU Apyrux HayK. [103TOMY IIpH CTOXacTUYECKOM MOAEITUPO-
BaHUU CJIeAyeT ONMUPATHCSl HA PYKOBOICTBA M CIIPABOYHUKHU MaTeMa-
TUYECKOHN CTaTUCTUKU. [10I630BaThCS TOJNBKO TMAPOJIOTHYECKUMMI KOM-
MWISIUSIMA TTOCAEHUX HOCTATOYHO OMNACHO, TaK KakK JIerKo I[1OBTO-
PUTH 3a0YXACHMS] CBOMX IIPEALIECTBE HHUKOB,

IIpunoxeHus: CTaTUCTUYECKUX METOHOB B IMIPOJIOTUM KaK OBl MOI-
pasnensioTcs Ha ABe 0bpaTHbIe APYr Apyry 3amayu. Ilepsas — 310 Ma-
TEMaTHUYECKOE OINMMCAHUE HETPEPBIBHBIX WIM ITUCKPETU3UPOBAHHBIX
CITyyalHBIX TUAPOJIOTMYECKUX BENUYUH, IIPOLIECCOB U MoJeil. 3mech
BBIIEJISIETCS OYEHDb BaXHBII BOIIPOC — OIlEHKA [TApaMETPOB CTOXACTH -
yeckux Mopeseit. Bropas 3agaya cOCTOMT B BOCIIPOM3BEACHUU (reHe-
PUPOBAHUU) C MOMOUIBIO CTOXACTUYECKUX MOMAENEH U NPUHLIMIIA
MoHnre-Kapno ciy4aifHbIX BEIUYMH, IPOLECCOB U MOJEH TMAPOJIOTH-
YeCKMX BEJIMYMH. DTa 3ajaya, COBCTBEHHO, Y HA3BIBAETCSA CTOXACTH-
YECKHUM MOJETVPOBAHUEM.

CyIIeCcTBYIOT IBE€ OCHOBHBIE 1€ CTOXAaCTUYECKOI0 MOIEIUPO-
BaHUS;

1) MHOTOKpaTHOE «Pa3MHOXEHUE» MAaCCUBOB TMAPOIOTHYECKHX JaH-
HBIX IJISI TTOJIYYEHMSI HEKOTOPBIX CTATUCTUYECKUX BBIBOHOB, CIENATh
KOTOPBIE JPYTUM CIIOCOOOM 3aTPYAHUTENIBHO (ONaCHOCTh — (ETHILHU-
3alUs MOJTyYEHHBIX PE3YJILTATOB U NPUITUCEIBAHHE UM GOJIBIIETO CMBIC-
J1a, 4eM 3TO OBbUTO 3aJI0XKEHO B MOJIENh);
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2) obecrieyeHue CTOXACTHYECKOro BXOXA B AETEPMMHUPOBAHHBIE
MOJENU, HAMpUMEDP BOCIPOM3BENECHHME CIYYAWHBIX BEAMYUH, HOCTE-
JOBaTEJILHOCTEH U fT0JIEM METEOPOJIOTMYECKMX IJIEMEHTOB LUIsI UCIIOJIb-
30BaHUSA B MOAESIX (hOPMMPOBaHUS CTOKA.

CroxacTuyeckas MoJe/b NOroabl

CroxacTuvecKkass MOJAe/b MTOroJbI MPU3BaHa O0ECIIEYUTh BXOI Je-
TEPMUHUPOBAHHBIX Mozeseil GopMUPOBAHMS CTOKA IS PEILIEHUS PSa
3aJa4, [MPeACTaBISIOINXCS BAXHBIMUY Ha IYTH CO3/J3HUS METOAOB pac-
4YeTOB CTOKA HOBOTC nokoyeHus. CTOUT 3afada —— 00eCre4YuTh BO3-
MOXHOCTb T€HEPUPOBAHUSI CYTOUHBIX (MM 33 MEHBIIME WHTEPBAJIbI
BpeMEHH) 3HAYCHUI METEOPONOTrMYECKUX BEJIMYUH B 3aJaHHBIX TOY-
Kax TEPPUTOPUH. DTO, B MIEPBYIO OUEPEdb, CYMMBI OCAIKOB U IIPOIOI-
KATEIBHOCTD UX BBHITAEHUS, a TAKKe CPeAHUE TEMIIEPATyphl U Aedu-
LUTEI BIAXHOCTHU (VI OTHOCUTE/IbHBIE BIAXHOCTH) BO3Ayxa. Bech 3TOT
ITOTOK MOIEIUPYEMOH METEOPOTIOrHYecKoi HHGOPMALUHU TOJDKEH ObITh
aneKBaTHBEIM NpUPOIHOMY. OCOGEHHOCTH CE30HHOTO X013 METEO03JIe-
MEHTOB, UX BPEMEHHbBIE Y IIPOCTPAHCTBEHHbIC KOPPEISIUUU, KJIUMAa-
TUYECKME PA3IUUMSI — BCE HOJKHO OBITh YUTEHO.

B obuieM BHIe 3amava MpeACcTaBAsIeTCsl HepaspeluMoni Uy Heao-
MyCTUMO CIOXHON. K TOMy Xe TOCTOSTHHO CieyeT UMETh B BUAY He-
06X0IUMOCTh O0OOIIEHUS U CUCTEMATU3ALUKY KAMMATHYECKUX Tapa-
METPOB cTOXacTU4eckoil Moaenu. I1oaToMy pocTpaHCTBEHHO-BpEeMEH-
Has CTPYKTYpa CUCTEMBI CAYYaHBIX MeTeOpONOTUIeCKUX MoJel Ko-
JKHA OBITh «ONTUMAJIbHO» YIIPOLLEHA.

Cpenu crieuPuyeckux CTaTUCTUYECKUX OCOOEHHOCTEH, TPpeOYIoUIMX
K cebe BHUMAaHUS B paMKax IOCTaBJICHHOH 3aiayu, CJAeAyeT Ha3BaTh
o (313% (VAT

1. K pacnpexeneHUsIM CYTOYHBIX CYMM OCaJIKOB, ITOJIy4aeMbIM 10
IaHHBIM METEOPOJIOTMYECKUX CTAHLUI, CIeAYET OTHOCUTLCS KaK K «4a-
CTUYHO YCeUeHHbIM» B Touyke =1 MM. B nuanazone 0— 1 MM Ha pa3-
HBIX METEOPOJIOTUYECKUX CTAHLIMAX B CpEAHEM perucTpupyercs ot 80
10 20 % cnydyaep BHINAJACHUS OCAIKOB.

2. MogennpoBaHue (pakTa BbIIAJEHUS OCANKOB M UX KOJIMYECTBA Ha
CUCTEME MPOCTPAHCTBEHHO PACIPEAENCHHBIX TOYEK HOKHO OCylie-
CTBJATHCS MOC/IEI0BATEIIBHO.

3. Ilpu npocTpaHCTBEHHOM MOAEIUPOBAHUU CYTOYHBIX OCAAKOB MX
renecoodpa3Ho HOPMUPOBATh 110 KAKOH-AMO0 YCTOMYUBOM KAUMaTU-
YeCKOW XapaKTEepUCTUKE, HAIIPUMED I10 rogoBoit cymme. Ilponenypa
OLICHKH nocienHeit B n060N Toyke OaccelfHa, 0COOEHHO B TOPHBIX
VCJIOBUSIX, — 3aaya CaMOCTOSITEJbHAsl U JOJDKHA PELUATLCS BHE CTO-
XaCTHYECKOM MOJIEIU TOTOAbI.

4. Jly4uie MOAEAUPOBATh HE Ae(UUUT BIAXHOCTH BO3IyXa, HEOOX0-
JUMBIif B HEKOTOPBIX MozensaX GOPMUPOBAHUS CTOKA Ulst pacyeTra uc-
MMapseMOCTH, @ OTHOCUTENBHYIO BIAXHOCTh, CTOXaCTUYECKU ITOYTH HE
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CBSI3aHHYl0 ¢ TeMIieparypoil. Ilepecuer oTHocUTENBbHOM BIaKHOCTHU B
AeQULUT npu JAHHOM TeMMepaType Bo3ayxa — 3ajada MoYTH TPUBHU-
aJIbHA.

OcoBplit MHTEpeC MPeACTaBIsIIOT NPOCTPAHCTBEHHBIE KOPPEALHU-
OHHBIE aCMEKThl, CBA3aHHbIE C TeHEepaLUel ITONeil CYTOYHBIX METeo-
ponoruyeckux BenuyuH. [IpuBoaUM ABa npuMepa MpoCTPaHCTBEHHMIX
KOPPESIIMOHHBIX MYHKLHUA — OTHOCHUTEJILHOW BIAXHOCTU BO3IyXa
(puc. 7.1) 1 BepOSITHOCTH BBIMAACHUS ocankos (puc. 7.2). B mocne-
IOHEM Cllyyae clieayeT 0OpaTUTh BHUMAHME Ha JAOBOJILHO JIHOOOMBIT-
HbIi dakT — TOBBILICHHYIO KOPPEJSIIUIO TBEPABIX 0CAAKOB (CHEromna-
Ibl) IO CPAaBHEHUIO C XUIKUMHU (A0XKIN).

7.4.6. JlerepMHHHPOBAHHO-CTOXACTHYECKOE MOJEIUPOBAHHE

B3auMHOe