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OO011ast XxapaKTepUCTHKa PabOTHI.

JuccepTaiiysi NOCBSIIEHA U3YYEHUIO OCOOCHHOCTEN paclpOCTPAHEHUS PEYHBIX
U CMEIIAHHBIX C 03€PHBIMU BOJ, TPAHC(HPOPMUPOBAHUS UX TEPMOXAIUHHBIX CTPYKTYP
B TICPUOJT Pa3BUTHUsI BECCHHETO TepMHUUECKOro Oapa (Tepmobapa), Ha CelleHTrHHCKOM
MEJIKOBOJbE C YYETOM BOJIHOTO U TEIJIOBOI'O CTOKOB B 3aBUCMMOCTH OT pelibeda JIHa.

«Tepmuueckuii 6ap» - 3TO SBJICHUE, BO3HUKAIOIIEE B MIPUOPEKHOM YaCTH 03€ep
MIpY MEPEXOJIE TEMIEPATYPhI BOJbI YEPE3 TEMIIEPATYPY €€ MAKCUMAIIBHOM TIJIOTHOCTH
(T, ). BrepBeie 3T0 siBjieHHE OTKPBUI M MPEIIOKUI TEPMHUH HCCICIOBATEIb MIBCH-

mn

napckux ozep dpancya @opens (1880). B Poccun Tepmobapbl Hayanm M3y4aThes C
1959 r. A.1. TuxomupoBbeMm (1959), M.A. Haymenko (1982) na Jlamoxckom o3epe;
[LI1. IepcTsaukunubiM Ha o3epe barikan (1964), M.H. Illumapaeseiv, H.I'. I'panu-
HeIM, A.A. JKnanoseiM (Shimaraev, Granin, Zhdanov, 1993).

Becennnii Tepmo0Oap Ha CelleHrMHCKOM MEJKOBOJIbe (hOPMHUPYETCS MOJ JIei-
CTBUEM TpPEX OCHOBHBIX ()aKTOPOB: BOJHOrO cTtoka p. CeneHra, TEIJIOBOIO CTOKa C
MIPEBBIIICHUEM TEMIIEpaTyphbl PEUHBIX BOJ HaJl 03€pHbIMU U penbeda aHa CeleHruH-
CKOT'O MEJKOBOJIbSI C ABAHJIEJIbTOM MOJHOCTHIO 3aIOJHIEMOU PEYHON BOJIOM 34 BpEMS
BECEHHETO TepMobapa.

[Tonpo6GHO M3y4eHO U3MEHEHUE TEPMOXAIMHHBIX XapaKTEPUCTHK pacrpocTpa-
HSIOIIMXCSA CMEUIAHHBIX C 03€PHBIMH PEYHBIX BOJ HA BCEX CTAAUSAX PAa3BUTHUS BECEH-
Hero TepmoOapa Ha CeleHrnHCKOM MenkoBojbe. [lokazano, 4ro TepmoOap Kak Tuf-
podusuueckoe sSBICHUE pa3liessieT NPUOpeKHbIE BOABI Ha JIBE 30HBI C pAa3HbIMH Xa-
PAKTEPUCTUKAMHU BOJIbI M OIMIPEAEIIAET MPOCTPAHCTBEHHBIE pa3IMuns OUOTOIIA.

Axmyanvnocms padomsi. B iepuo]| CylecTBOBaHMs BECEHHEr0 TepMoOapa Ha
CeneHrnHCKOM MENKOBOJABE BBIACNSETCS MoJjioca MPUOPEKHBIX BOJ, KOTOPHIE, B OT-
JU4Ke OT BOJA OTKphIToro baiikana, MMeroT 00jiee BBICOKYIO TEMIEPATypy, OOJbIINe
KOHLIEHTpaluu OMOT€HHBIX BEIIECTB, MOHMKEHHYIO MPO3pavyHOCTh. B 3TOM paiione
HaOJII0AAI0TCS BBICOKME YJIOBBI OMYJIA U APYTMX BHJIOB PbIO, UTO UMEET BaXKHOE Ha-
YYHOE U HapOJHO-XO3sIICTBEHHOE 3HaueHue. [1o psany ocoGeHHOCTeN NpoTeKaHusl Be-
ceHHMI TepMoOap Ha CeleHrMHCKOM MEJIKOBOJIbE UMEET UYePThl, HE BCTpeUaroImecs
Ha JpYrux o3epax. 3HAYMTEJIbHBINA BOJHBIM U TEIJIOBOW CTOK, paclpOCTPAaHEHUE ped-
HBIX, CMEIIaHHBIX C O3€PHBIMH, BOJI, B OCHOBHOM BJIOJIb Oepera sIBISEeTCS YHUKaJb-
HBIM MPUPOJHBIM SIBICHHEM U 3aCTy>KHUBAaeT MOApoOHOro mizydeHus. [lpu amurens-
HOM CYIIECTBOBaHUM TEPMUYECKUI Oap U3MEHsAET aOMOTUYECKUE YCIIOBUS MPUOPEK-
HOI sKocucTeMbl CEeNEeHTMHCKOTO MENKOBObs. M3yueHne u3MeHYMBOCTH THAPOU-
3UYECKUX XapPaKTEPUCTUK, Pa3BUTUSA U (OPMUPOBAHMS CBOWCTB BOJ BECEHHETO TEp-
MHYECKOI0 0apa ¢ y4eTOM 3HAYUTENIbHBIX 00BEMOB BOJHOIO U TEIIOBOI'O CTOKOB, a
TaK)Ke BIUSHUS penbeda JHA Ha TPOCTPAHCTBEHHOE PACIPOCTPAHEHNE CTOKOBBIX Te-
YEHHM JENAeT TEMY IUCCEPTALNU AKTYyAIbHOM.

Ilenvio padomoet sBASICTCS U3YUEHUE CTPYKTYpPbI, U3MEHYUBOCTA U OCOOEHHO-
CTEH pa3BUTHs (3BOJIOLHUN) BECEHHETO TepMOOapa, BbI3bIBAEMOro CTOKOM p. CeneHra
Ha MEJIKOBOJIBE.

JI71st HOCTUKEHUS TOCTaBICHHOM 11eJIh HEOOXOUMO ObLIIO PEIIUTh CIEAYIONINe
3aJaum:
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- BBISIBUTH JIOMUHUPYIOIIHE (aKTOPBI, OMPEACISIONINE PACIPOCTPAHCHUE Ha
CeneHrnHCKOM MENTKOBOABE PEUHBIX CMEIIaHHBIX C O3€PHBIMU BOJI, HA OCHOBE aHa-
JIM3a MPOCTPAHCTBEHHBIX CTPYKTYP TepM0o0apa,;

- pa3paboTaTh KOHUENTYaJIbHYIO MOJENb 3anoaHeHus] CeITeHIMHCKOTO MEJIKO-
BOJIbSl PEUHBIMU U CMEUIAaHHBIMHM C O3€PHBIMHU BOJAMH C YYETOM BEJIMYMHBI CTOKA U
penbeda nHa;

- OMpEeNeINTh JUANa30H M3MEHYMBOCTH THAPODU3HUYCCKUX, TCPMOXATHHHBIX
XapaKTEPUCTHK W CBSI3aHHBIX C HUMU TMapaMeTpOB B MIEPHOJI BECEHHETO Tepmodapa,
CpPaBHUTH C TEpMOOApaMH Ha IPYTUX O3€pax.

3amuiiaemMpie HAYYHbIE MOJI0KEHUS.

1. 3HauuTenpHBIC BOAHBIA U TEIJIOBOM cTOkU p. CeneHra ¢ y4eToMm penbeda
JTHA CO3/AI0T YCJIOBHS ISl PACIIPOCTPAHEHUS PEUYHBIX BOJ, CMEIIAHHBIX C 03€PHBIMH,
BCIie]] 3a JBMKEHUEM (poHTa TepMoOapa BoJb Oepera u ot Oepera U B3auMOJICHCT-
BHUE C UPKYJSIIMOHHBIMU TEYEHUSAMU 03epa barikair.

2. KonmenrtyaibHas MOJETh Pa3BUTHS BECEHHETO TepMoOapa, BBI3BAaHHOTO
PEYHBIM CTOKOM, Ha OCHOBE 3amoytHeHHsI CEJICHTMHCKOTO MEJIKOBOJIbSI PEYHBIMU BO-
JTaMU C y9eToM pelbeda JHa 1Mo BO3pacTaHHIO TIyOWHBI MO3BOJIIET IPOTHO3UPOBATH
OT BPEMEHU BO3HUKHOBEHHMS TepMoOapa ero CoCcTosiHue: yaaieHue GppoHTa TepMooda-
pa oT Oepera, CKOPOCTh TPOJIBUKEHUS OT Oepera u riyouHy.

3. Tpu Tuma BeceHHero TepmMoOapa BBIICICHO MO BEIMYUHE PEYHOTO CTOKA U
pPACTEKaHHUIO CMEIIAHHBIX PEYHBIX M O3€PHBIX BOJ BJIOJbL Oepera: He3HAYMTEJbHbIN
pedHOM CTOK 0e3 pacTekaHus Boj BAoJb Oepera (Jlagoxkckoe o3epo, Manoe Mope Ha
baiikane u ap.), 3HAUUTENIBHBIA PEUHON CTOK O3 pacTeKaHus BOJ BAOJL Oepera
(npotounskie o3epa bpuranckoit Konym6uu, Kanana) u 3HaunTe1bHBIN PEYHOM CTOK C
pacTeKaHUEeM CMEIIAHHBIX PEUYHBIX U O3€pHBIX BOJ BHOJbL Oepera (CereHrMHCKOE
MEJIKOBOJIbe Ha baiikare).

Hayunaa noséusna momydyeHHBIX Pe3yJbTaTOB 3aKIIOYACTCS B TOM, YTO BIEp-
BEIC!

- TaHa XapaKTEePUCTHKA BECEHHETO TepMmoOapa Ha CeIeHTHHCKOM MEITKOBOIBE
o3epa baiikan ¢ nBmwkeHneM ¢poHTa TepMoOapa OT U BIOJIb Oepera, BIoJIbOeperoBas
CTpPY# 3aIOJHICT IPUOPEKHBIC 00JIACTH MEIIKOBOIbS TEIUIBIMUA OOTaThIMUA TTUTATEh-
HBIMH BEIICCTBAMHU PEYHBIMU M CMEIIAHHBIMHA BOJAMHU M CO3/1aeT YHUKAJbHEIE, OJa-
TONPUSATHBIE YCIOBUS JJIS CYIIIECTBOBAHUS OMOTHI.

- pa3paboTana Mojieib 3anoaHeHus] CeJIeHIMHCKOTO MEJIKOBOIbsSI 1O BIUSHU-
€M PEYHOTO CTOKa C y4eTOM BOJHOCTHU M peibeda AHA ¢ Hayaia J0 3aBEpIlCHUs Be-
CEHHEro TepMobapa, Mo3BOJISIONIAs MPOTHO3UPOBATh COCTOSIHME TepMmoObapa (yaae-
Hue ppoHTa OT Oepera u r’1yOuHy) OT BpEMEHU BO3HUKHOBEHUSI;

- IOKa3aHa HBOJIIOIUSI BECEHHEro TepMoOapa 3a CUeT CTOKa PEKU M BBIJEJICH
HOBBII THUIT BECEHHETO TEpMOOapa;

-onicana TpaHcopmarus TUAPOPUINYECKUX XAPAKTEPUCTHK PEUYHBIX (OT
YCThsI MPOTOKM), CMEIIAHHBIX U O3EPHBIX BOJI, OMPE/IEICHBI MPEISThl NX N3MEHUHNBO-
CTH;

- TAKOE HMCCIICIOBAaHUE TIPOBOJIUTCS HA 0a3e MHOTOYMCIICHHBIX HATYPHBIX JaH-
HBIX.



5

Ilpakmuueckana 3nauumocms padomoi. 1loirydeHHbIE pe3yabTaThl M0 HU3yYe-
HUIO BO3HUKHOBEHHUSI M Pa3BUTHS BECEHHETO TepMoOapa co 3HAYUTENIbHBIM BIMSHUEM
BOJHOIO W TEIUIOBOIO PEYHBIX CTOKOB JAOT 3HAYMTENbHBIA BKJIaJ B MOHMMAaHHE
MIPOLIECCOB BECEHHETO TepMoOapa WU MOTYT OBbITh MOJIE3HBI B PA3IMYHBIX OOJACTIX
HAy4YHbIX MCCJIEIOBAHUM, CBSI3aHHBIX C U3yUYEHUEM U XO3SIIICTBEHHBIM UCIOJIb30BaHU-
€M YYacTKOB 03€p, MOABEPKEHHBIX BO3JAEUCTBUIO TepMOOapoB. BbIBOJbI MpeacTas-
JSFIOT MHTEPEC MPHU PEIICHUH YKOJIOTMYECKUX 3a7a4 U PALIMOHATIBHOTO MPUPOIONOIb-
30BaHMs paiioHa aAenbThl Cenenru. PaHHue cpoku BECEHHETO TepMoOapa v mporpeTon
BOJIbI UCTIOJB3YIOTCS PHIOOITPOMBICTIOBBIMA OPTAHU3AIUSMHU JJIsI ONITUMAJIBHBIX CPO-
KOB BBIJIOBA PHIOBI.

Jlocmosepnocms pe3yabTaTOB OCHOBBIBAETCS Ha OOJBIIOM SKCIIEPUMEHTAIb-
HOM MaTepuaje, IOJy4YeHHOM aBTOPOM C HCIIOJIb30BAHHEM BBICOKOTOYHOTO 000pY-
JIOBaHUSI, HA COMOCTABJICHUH UX C HAOMIOACHUSIMU APYTUX aBTOPOB.

Anpobayusa padomwi. Pe3ynbTarhl UCCIENOBAHUN HCIOJIB30BAIUCH MPU BbI-
MTOJIHEHUH TPOEKTOB:

- PODU 02-05-65337 «Ce30HHOE M TIPOCTPAHCTBEHHOE M3MECHECHHE TepMUYe-
CKOHM M ONTHYECKOW CTPYKTyp Oaitkanmbckux Bogay», PODU 02-05-65345 «Dopmupo-
BaHHE (PU3MUYECKUX U XMUMHYECKUX CBOMCTB BOJA (CEIIEHrMHCKOIO MEIKOBOABS...»,
nnrerpannoHubid [Ipoekt CO PAH Ne 131 «I'mpponnnamuka Box baiikanay.

OcHogHble pe3yibmamosbl TUCCEPTAITMOHHONW pabOThI MOKIaAbBAIMCh HAa 13
Hay4YHBIX Mepompusatusax: Third International Symposium “Ancient Lakes:
Speciation, Development in time and space, natural history” (Irkutsk, Novosibirsk,
2002); YetBepToit Beepoccuiickoit HaydHOH KOH(pepeHIn «Du3ndeckue mpooieMbl
skosorun (Dkomorudeckas ¢usuka)» (Mocksa, 2004); VI BeepoccuiickoM ruaposio-
rudeckoM cheszie (Cankt-TletepOypr, 2004); Beepoccuiickoil HAy4YHO-METOIUYECKOM
KoHpepeHmu «MonaenupoBanue reorpadpudeckux cucrem» (Mpkyrck, 2004); Mex-
nayHapoaHoi koH(Mepennuu «IloToku u cTpykTypsl B xuakoctsax» (Mocksa, 2005);
MexnyHapoanoit koHpepenuun "OyHIamMeHTaTbHbIE MPOOIEMBbI M3YYEHHUS U WC-
MOJIb30BaHUs BOJAbI U BOAHBIX pecypcoB” (Mpkyrck, 2005); YerBepToii Bepemarun-
ckoit baiikansckoit kondepennmu (Mpkyrck, 2005); European Large Lakes Sympo-
sium «Ecosystem changes and their ecological and socioeconomic impacts» (Tartu,
Estonia, 2006); MexmyHapoqHoi HaydHO-TIpakTHIeCKOH KoH(pepeHmu «OcoObeHHO-
CTU XO3SWCTBEHHOM JEATEIbHOCTH Ha balKaabCKOM NPUPOIHOM TEPPUTOPHUN»
(Ynan-¥Y a3, 2007); MexnyHapoaHoi koHbepeHnun "TIOTOKH U CTPYKTYPBI B 5KHJIKO-
ctax" (Caukrt-IlerepOypr, 2007); XV International Symposium. Atmospheric and
Ocean Optics. Atmospheric Physics (Krasnoyarsk, 2008); Bcepoccuiickom cumrio-
3UyMe C MEXAYHAapOJHbIM ydacTHeM, ocBsuieHHbIN namatu H.A. Jlorauesa B cBsi3u
¢ 80-metuem co aus poxacHus (Mpkyrck, 2010); ITsatoii Beperarunckoit baiikaib-
ckoit koHpepeniuu (Mpkyrck, 2010).

Iyonuxkayuu. 1lo matepuanam auccepTallMOHHONW pabOThl omyOnuKoBaHO 13
NEYaTHBIX PabOT, CIUCOK KOTOPHIX MPUBEACH B KOHIIE aBTOpedepara.

Juunwtii 6kn1a0 aemopa. ABTOp NIPpUHUMAI HEMOCPEACTBEHHOE YYaCTHE B IJIa-
HUPOBAaHMU U OpraHu3anuu 25 cbeMoK Ha CEeJeHTHHCKOM MEJIKOBOJbE B MEPUOA
2001 — 2011 rr., aHanu3e MOJIYYEHHBIX MaTEpUANOB, MOATOTOBKE U OOCYXIACHHUU
nyOIuKanuii, OTYETOB.
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Oobvem u cmpykmypa ouccepmayuu. Jlucceptaiyisi COCTOUT U3 BBEJICHHUS, IIsI-
TH TJIaB, 3aKJIOYEHHUS U CIHCKA IUTUPYEMOW JUTepartypbl W3 158 HanmmeHOBaHUM.
Pa6ora congepxxut 117 ctpanurl Tekcta, 27 pUCyHKOB U 8 TaOIHII.

ABTOp BBIpa)KaeT IIyOOKYIO MPU3HATEIBHOCTh U UCKPEHHIOI OJarogapHOCTh
32 TIOMOIIb B MPOBEJACHUM UCCIENOBAHUN, OOCYKJIEHUU U aHAIW3€ UX PEe3yIbTaTOB
HaygyHOMY pykoBoautento 1.¢.-m.H. ILIL. Ilepctaukuny, a.r.H. M.H. [llumapaeBy,
n.r.H. 1.b. Muzanapounneny, k.r.H. H.I'. I'pannny, k.r.H. B.H. CuHiokoBuuy, K.T.H.
JI.M. CopoxkoBukoBo#, C.H.c. JI.H. KyumoBoii.

Bo BBEJIEHUUN cdopmynupoBanbl 1ienu ucciaeaoBaHus, 000CHOBaHA aKTy-
ATBHOCTh W (yHIAAMEHTAIbHAS BAXKHOCTh PEIlaeMON HaydyHOU 3a7a4u, KPATKO U3JIO-
KEHO COJIepKaHUE TUCCEPTAINH, TIEPEUYUCIICHBI 1 000CHOBAHbBI TIOJYUYECHHBIE PE3YIb-
TaThl U MOJIOKEHHUSI, BLIHOCUMbIE Ha 3aILUTY.

B IIEPBOM T'JIABE comepsxutcst 0630p myOIMKaImii, TTOCBSAIICHHBIX HCCIIe-
JIOBaHUSIM BECEHHEr0 TEPMHUYECKOT0 0apa, ero MpoCTpaHCTBEHHO-BPEMEHHOM CTPYK-
TYphl TI0 (PU3MYECKUM IOKa3aTessIM, Kak MpaBUiio, TeMIepaType, IPOBOJIUMBIX Y-
T€M HATYpPHBIX HAOJIOJICHHH, JTaOOPATOPHBIX SKCIIEPUMEHTOB Ha JIOTKaxX WU B Oac-
ceifHax, MaTEeMaTUYEeCKOTO MOJICIIMPOBAHUS WM B UX PA3JIMYHBIX KOMOMHAIMSIX Ha
pa3IMYHBIX 03€pax, BKIoUas o3epo bakikar.

®openb @.A. OTKpbUT OCEHHHMI TepMoOap, Tak Kak B IIBEHIIAPCKUX O3€pax B
rJIyOOKOBOJIHBIX YacCTSAX TEMIEpaTyphl BOJ Bcerjga Oombiie T, , HO OH Mpenoiarai

CYIIIECTBOBAHKME BECEHHETO TEPMHUECKOTO Oapa B CyOyMEPEHHBIX MOJISIPHBIX 03epax
U MHCaN: «IIPUMEPOB I3TOMY IOKa eile He u3BecTHo» (Dopens, 1912). DTa HensBecT-
HOCTh JUTHJIACh YJIUBUTEILHO A0Jro - moutu 80, jmet moka A. M. Tuxomupos (1959,
1963) He oTKpbLT BeceHHUI Tepmuyeckuii 0ap Ha Jlamoxkckom o3epe. Ha o3zepe baii-
kas1 BecHoi 1960 r. Ha CenenruackoM menkoBojibe I1.I1. Hlepcrankun (1964) momy-
YuJl TeMIepaTypHbIe CTPYKTYpPhI, KOTOphle co cchlikoi Ha D.A. ®opens (1912) u
A.N. Tuxomuposa (1959), ObuIM OTHECEHBI K SBJICHUIO BECEHHETO TEPMUYECKOTO Oa-
pa. Uccnenoarens Benukux Amepukanckux ozep [.K. Pomxepc, o3HakomMuBIIMCH
co crateeit A.M. Tuxomupona (1963) Ha aHTTHIICKOM SI3bIKE, TPOBEI HAOIIOACHUS U
OMyOJIMKOBAJ CTaThbU O BECEHHEM M 3UMHEM TepMHUYECKHX Oapax Ha o3epe OHTapHuo
(Rodgers, 1965, 1966) co ccouikoii “The feature has been called the “thermal bar” by
Tikhomirov (1963)”. [Tocne 3tux paboT KCCIeI0BaHNS BECEHHETO TEPMHUECKOTo Oa-
pa OypHo pa3BuBaych Ha Bemukux ozepax: B Ontapuo (Rodgers, 1968, 1971;
Rodgers and Sato, 1970; Csanady, 1974; Scavia, Bennett, 1980); B 03epe Muuuran
(Huang, 1969, 1971; Beletsky, Schwab, 2001); B Bepxunem (Smith and Ragotzkie,
1971; Hubbard, Spain, 1973; Smith, 1973). Oco0blii HHTEpEC MPEACTABISAIN BECCH-
HUE TepMHuYeckue Oapbl B MpOTOUHBIX o3epax bpuranckoit Komym6uum (Kanana):
Kamloops, Babine, Kootenay Lake, kotopsie Oblr moapooHo u3ydensl (Carmack,
1979; Carmack et al., 1979; Carmack, Farmer, 1982; Carmack, Farmer, Gray, 1982).
B mpotounbix 03epax B paiioHe ¢poHTa TepMoOapa, re BoJbl HanboJjiee MIOTHHIE,
(GbopMuUpyeTCs MHTEHCUBHOE TIOTHOCTHOE TIpHioHHOe Teuenue (Carmack, 1979).
N3yyenue TepMo6apoB MpoA0IKaI0 MHTEHCUBHO pa3BUBaThCs HA JIamoxcKkom
u OnexxckoMm o3epax: [1.M. bosipunos (1981, 1984), H.U. [Tanemun, [1.M. bosipuHoB
(1985), M.A. Haymenko (1989, 1992, 1994, 1998, ¢ coaBTropamu 1998, 2000, 2002).
Haymenko M.A. (1982) noka3zan, yto B o0iacTu ppoHTa TepMobOapa yacToTa IjIaBy-
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YeCTH MUHUMaJibHA. Pa3BUBAIIUCH JUCTAHIIMOHHBIE U KOCMUYECKHE METOJIbI UCCIIe-
noBanusi nuHamuku o3ep (Konaparwse, @unatoB u ap., 1987; Haymenko, Kapetnu-
koB, 2002) u np. HTEHCUBHBIC TOJICBbIE UCCIICIOBAHUS C MPUMEHEHUEM KOHTAKT-
HBIX U JIMCTAHIMOHHBIX METOJIOB JIJIsl U3yUYE€HHsI BECEHHETO TEPMUYECKOro Oapa mpo-
Boaut kosutektuB Malm, J., D. Mironov, A. Terzhevik (1991, 1992, 1993, 1994).

PaccMoTpeHbl 3KCIIepUMEHTaIbHbIE UCCIIEIOBAHUS TEPMUYECKUX 0apoB B Jia-
OopaTopHbIX OacceiHax, TUAPOJIOTUYECKUX JIOTKAX U HA MAaTEMaTUYECKUX MOJIETSX.
[TepBbie 1abopaTopHBIC U MaTEMATHUYECKUE U3YUEHUSI TEpMOOapa CTalld pa3BUBATHCS
Ha Benmukux Amepukanckux ozepax (Elliott, G.H. and Elliott J.A., 1969, 1970; Elliott
G.H., 1971). MaTeHCHBHO pa3BHBAIKCH J1JaOOPATOPHBIC UCCICAOBAHUS U MaTeMaTH-
yeckoe MojienrpoBanne tepmudeckux 6apos u B CoBerckom Coroze u Poccuu: K. /1.
Kpeiiman (1989), S.S. Zilitenkevich, K.D. Kreiman, A.Yu. Terzhevik (1992), H.C.
brnoxuna u np. (2001, 2002, 2006), 1.A. ConosseB, H.C. brnoxuna (2010), I.A. Co-
aosbeB, P.M. Hurmarynuu (2010). 3umutunkesuy C.C., Tepxesuk A.FO. (1987,
1989) BHauasne nanu Teopuro 0e3 yuera ABUKEHUM BOBI MOMEPEK MIOCKOCTH TEPMO-
0apa, 4TO 3HAYUTEIBHO YNPOIIAET (OPMYJIbl, HO HE COBCEM COOTBETCTBYET JICHCTBU-
TEJIBbHOCTH, HO 3aTE€M BBEJIM MOMPABKY HA 3TU JIBHXKEHHMSI, UYTO CYIIECTBEHHO NPHOIIH-
3WJI0 TEOPETUYECKHE IMpeacTaBieHuss k HaOmoaenus, (Haymenko, 1990). Biausaue
cToka Ha TepmobOap usydyanu B.M. bykpees, H.B. I'apunor (2010) B HakioHHOM
JIOTKE, YTO COOTBETCTBOBAJIO MOJEIMPOBAHUIO TepMoOapa B MPOTOYHOM O3€pe TUIa
Kamnynca, u pe3ynbTaThl MOJEIUPOBAHUS BO MHOTOM COBMNAJM C HAOJIOJICHUSIMU
O Kapmaka (Carmack, 1979).

Psag matematueckux MoJienel MpUMEHUTENBHO K 03epy baiikan coznarot E.A.
[BeroBa (1997, 1999), O.b. bouapos, O.®. Bacunbes, T.O. OBunnnukona (1999), B
coaBTopcTBe ¢ B.W. KBonoMm (1996). LiseroBa E.A. (1979) nana oueHky posiiv HHTEH-
CUBHOCTH CTOKOBBIX T€HYECHHH B (OPMHUPOBAHUU KPYIMHOMACIITAOHOW IUPKYJISLIUN
KaK HE3HAUUTEIbHYIO CO CPETHUMHU 3HAYCHHUSIMH JIOJIA MM/C.

JlaGopaTtopHOEe MOJEIUPOBAHUE CTPYKTYPHI TEPMUUYECKOTO Oapa U CBSI3aHHOM ¢
HUM IUPKYJSALMH B OacceilHe ¢ HAakJIOHHBIM JHOM BeimoiaHwin W.II. UyOapenko,
H.}O. Hdemuenko (2008), N.I1. YUyGapenko (2010). Co3nmarorcss OpUrHHaIbHBIE YUC-
JICHHBIE MOJICNIM TUHAMUKH BOJ Ha 0a3ze TpeXMEpHOU TUAPOAMHAMUYECKON HETUIPO-
cratnueckoit mogenn MIKE3 (EcrokoBa, Uybapenko, 2009). Bo3HUKHOBEHHE KOH-
BEPIreHTHOW CUCTEMbI TCUCHUI C BEPTUKAIBHBIMU OCSIMU JIJISi TOPU3OHTAIIBHBIX TeUe-
HUW U TOPU3OHTAILHBIMU OCSIMU IS BEPTUKAIBHBIX B TEPMUYECKUX (PpoHTaX MO/I-
poOHO ommcaHO MpuMeHUTENbHO K o3epy baiikan (Illepctsakun u ap. 1995, Illep-
ctsiHkuH, 1997) u ans o3epa Ourtapuo (Gbah, Murthy, 1998).

B Cubupu tepmoOap BrmepBble HaOmomaiacs B 1902 r. Ha Tenenkom o3epe
(JIemnesa, 1937), na o3zepe baiikan BeceHHuit Tepmobap ObLT BriepBbie onucaH B 1964
r. ®U3UKO-XUMUYECKUNA PEXUM U KH3Hb IUIaHKTOHAa CEeJeHrMHCKOTO palioHa o3epa
baiikan nmo nabmogenusm 1957-1960 rr. uzydanucs K.K. Borunuessim, I'.1. ITonos-
ckol, I'.®d. Mazenosoii (1963) mpu 3ToM TemMneparypa BoAbl U3MEPSIACh OMPOKHIbI-
BAaIOIIMMUCS] TEPMOMETPAMU IO CTaHJIAPTHBIM Topu3oHTaM. Tepmobap B Manom Mo-
pe o3epa baiikan 6611 moapoOHo uzydeH [LII. llepctsaukunbiv (1974) B urone 1968
r. [lo matepuanam nabmogenuit 1991 r. 66110 KcciIeI0BaHO PacCHpPOCTPaHEHUE CTPYH
cesleHruHCcKoro TepmoOapa B Cpennem baiikane (p. bongakoa) B riiyOMHHBIE BOJIBI
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03epa W MPOCIIEKEHO MPOJABMKEHHUE (poHTa Tepmobapa BriryOob o3epa (Shimaraev,
Granin, Zhdanov, 1993). Bepemtarun I'.1O. (1925) u B.H. SAcaurckuii (1926, 1927)
MEPBHIMU OIKCAIU PACTIPOCTPAHEHHUE B BECEHHE-JIETHUN NEpHOJ B IPUOPEKHON T0-
noce CeJlIeHTMHCKOr0 MENKOBOAbsl Ha baiikasne TermibiX peuHbIX CMEHIaHHBIX BOJ, HE
Ha3bIBasl 3TO ABJICHHE TEPMOOAPOM. BBIJIO OTMEUEHO, YTO 3TH BOJIbI, OTIMYAIOIIUECS
110 CBOUM (PUBHKO-XMMHUYECKUM CBOMCTBaM OT BOJ OTKphITOro balikana umeroT 6osee
BBICOKYIO TEMITEpaTypy, MOBHIIICHHBIC KOHIICHTPAIIMK OMOTEHHBIX BEIIECTB, HU3KYIO
MPO3PAYHOCTh, OOMIBHOE COJIEpKAHUE TUIAHKTOHA, SIBIISIONIECTOCS MUINEH JJIS PhIO.
31ech ke HaOIIOJAI0TCS TMMOCTOSHHBIE «IIPUBATBD) OMYJIS U UMEIOTCSI OoraThie phIO-
HBIE TIPOMBICIIBI.

TepmoOap oka3bIBaeT BIAMSHUE HE TOJHKO HA MPOCTPAHCTBEHHOE pacIpeselie-
HUE TEeMIIEpaTyphl, HO ¥ Ha PACIpPECICHNEe MUKPO-, ((UTO- U 300MJIAHKTOHA U HA UX
skonoruueckue ¢pynkuun (Moll, et al., 1980; Likhoshway, et al. 1996; Goldman, et
al., 1996; Bondarenko, et al., 1996; Parfenova, et al., 2000).

Bo BTOPOM I'JIABE onucassl anmapatypa 1 MeTO/bI HaGJIOCHHH 1 pacye-
TOB. MI3Mepenus TemnepaTypsl, JIEKTPOTPOBOIHOCTH U 1aBlieHUs (TITyOHUHBI) TPOBO-
mumuch CTD-3oumamu kommanuu Sea-Bird Electronics, Inc. Ins CTD usmepenwmit
MPUMEHSIJICS METOJ] BEPTUKAIBHOTO 30HAMPOBAHMS C THAPOJIOTHUECKHX JIeOSIOK Ha-
yuHo-ucciaenoparensckux kopadneit JIMH CO PAH wnu BpyuHyto ¢aiom ¢ JOAKU
WM CO JbAa 3uMOi oT moBepxHocTu a0 aHa. Jlamaeie CTD 3omHma (Temmeparypa,
yJeNbHas SJEKTPONPOBOAHOCTD U JaBieHue) 3anuckiBamuch B [IK (myrem cuuThiBa-
HUS JIAHHBIX U3 TAMSATH MpuOOopa), MpeoOpa3oBBIBAIUCH B CUCTEMY: TEMIIEpaTypa,
CyMMa MOHOB U ITyOMHA B IEJOYUCIICHHBIX MeTpax. [IporpaMMHO u3MepeHHas Be-
JUYUHA yIEeTBHON AJIEKTPONPOBOJIHOCTH MEPECUUTHIBANIACH B BETUYUHY CYMMBI KO-
HOB, M0 MeToauke pazpadorannoil H.I'. I'panunbsim (1999) cneuuansHo aiisi o3epa
baiikan. B pganpHeiiiem cymma noHoB o0o3Hauyaetcsi cumBosiioM Sc (I'panun, 1999;
biunaoB 1 ap., 2006) u Ha3zbpIBaeTCS MUHEpanu3amuei. [ aHaam3a TepMOXaTMHHBIX
CBOMCTB BOJIbl IO JAHHBIM TEMIIEpaTypbl T, MUHEpaIU3aluu Sc W TIyOuHBl Z pac-
CUUTHIBAJIUCH CIIEIYIONIME TEPMOJUHAMHUYECKUE XapaKTEPUCTHKU: p — IMIOTHOCTD

BOJIBL, I/CM°; o — KOA(QHIEEHT TepMudeckoro pacmmpenns, 1/°C; g — koodduim-
EHT COJICHOCTHOTO C)KATHS, KI/T; ¢ — YCIOBHAS IUIOTHOCT, I/CM°, BEPTHKAIbHBIC
rpagueHTel: I — ammabatmueckuit, °C/6ap, T, =(dT/dZ) - temmeparypsi, °C/m,
Sc, =(dSc/dZ) —MuHepanu3auuu, r/Kr'M; po =0°p/oT*> — JBOWHAS TMPOM3BOHAS
IJIOTHOCTHU BOJIbI p MO Temrmeparype T, OTBETCTBEHHas 3a YIUIOTHEHUE IPU CMelle-
aun (cabbeling), r/em®; po, = por =0°p16TASC — CMEMIAHHAS TPOU3BOIHAS TOTHOCTH
BOJBI p 110 TeMIeparype T ¥ MHHepanusamuu SC, Kr/em>°C; W — MaKCHMalbHas
BEpPTUKaJIbHAsA CKOPOCTh, CM/C; YCTOMUMBOCTU E,, — agmabaTvueckas aJisi paBHOBEC-
HBIX YCJIOBUH, BCETJa MOJOXHUTENbHAsA, 1/m; E(T,) — mpu T, 20 u E(T,,Sc,) — mpu
Sc, #0.

VYcnoBHas MIOTHOCTh o paccuuThiBasiach no ¢gopmyne Kamenkosuua (1973)
o (T,Sc,2) =[p(T,Sc,Z) —1]-1000.

Ymnoraenne npu cmemennd, YIIC, paccyuThiBaIOCh TIO MONMHOU (opmysie
T.P. KunpmaroBa, B.A. Ky3emuna (1991) Ap,,. = —(0,AT* +2p, ATASC + pg, ASC?) /8,
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rape AT m ASC — pa3HOCTH TeMIepaTypbl T W MUHEpaU3alluu SC AJIs1 OJMHAKOBBIX
TOPU30HTOB MEXKJY COCEIHMMM CTaHIUMSIMU M KpPaTKOM MpocToi Qopmyie:
APy =—pAT? 18 . MakcuMalbHble BEPTUKAIbHBIC KOHBEKTUBHBIE ckopocTr W or1e-

HuBaMCH 10 hopmyie C.I'. Tommrpiaa (1980): W? <o -g-AT -d, KoTOpas mpeodpaso-
BbIBajach B OoJiee y100HYyI0 Ji71sl pacueToB hopmyny: W =313.21,/Ap,,. | p , CM/C.

VYcronunBoctn paccunThiBauch 1o Gopmymnam ILII. Ilepcrankuna, JI.H.
Kyumosoit (2009): aguabatuueckass E,, =agpl’, g — yCKOpeHUe CBOOOIHOTO Maje-

HUS JUII PaBHOBECHBIX YCJIOBUH mipu T, =0 u Sc, =0; E,, Bcerna Oombme Hyis (bo-
yapoB, ak. BacunbeB, OBunHHKMKOBa, 1999). Eciiu rpagueHTsl TemmnepaTypsl T, #0 H
Sc, =0, T0 ycronunBocTh E(T,) paBHa: E(T,)=E, —aT,. Ecnu rpagueHT MuHepanu-
3auuu Sc, #0 u T, #0, TO yctonuuBocTs E(T,,Sc,) paBHa: E(T,,Sc,)=E, —aT, + fSc, .
B ycroBusix Ge3pa3nnyHOTO paBHOBECHS MpU TpaJudeHTaxX TeMIlepaTypbl U MHHEpa-
JM3alUu TOXIAECTBEHHO PAaBHBIX HYJO, (T,,Sc,)=0, BCE YCTOWYUBOCTH CTAHOBSTCS

paBHBIMHU aJrabaTuveckon ycroiunBoctu E,, : E=E(T,)=E(T,,Sc,)=E,, .

B TPETHEU I'JIABE nana rupomMeTeoposiornueckas xapakrepuctuka Ce-
JIEHTMHCKOTO MENKOBOAbA. lloag ruapoMeTeoponornyeckuMu XapakTEepUCTUKAMU
UMEIOTCS B BHJY JaHHBIE O MPOIECCax, MPOUCXOIIIIMX B aTMOC(HEPHON U BOJIHOM
cpene CeneHrnHCKOTro MeJKOBOAbs. OCHOBHBIMH XapAaKTEPUCTUKAMU MIPOLIECCOB IS
aTMoc(epbl paccCMaTpUBAIOTCS MPUXOJ HA MOBEPXHOCTh COJIHEYHOW paJHallud U ee
IIOIJIOLIEHNE BOJOM, HATPEB MIIM OXJIAXKIEHUE ITIOBEPXHOCTHBIX CIOEB BOJABI U BETED,
a JUIsl BOJBI — PEYHOM BOJHBIM U TEIUIOBOW CTOK, PACIIPOCTPAHEHUE PEYHBIX U CMe-
IIAHHBIX C O3€PHBIMH BOJ B pailoHE MEJIKOBObS U B 03€pe, TCUCHUs, peiabed THaA U
JOHHBIE OTIIOKEHUS.

CeJIeHrMHCKOE MENKOBOALE HaxoAuTca Ha rpanune FOxuon u CpenHeit KoT-
noBUH o3epa baitkan mexny 51.9° u 52.5° ceBepnoit mupotsl u 106.1° u 106.9° Boc-
TOYHOM JIONTOTHI OT kOKHOW yactu Mcrtokckoro Copa nmo M. O6nom (puc. 1),

524

Hlctokekmn 2 p Cenenra i
cop \“ ,ﬂ/
- 3 - \"—-_.---r—-—‘_ f -

Hocomexmt
T. Bonpcméﬂ CO}"

1062 " 1064 1066 1068 1070
Bocro4ras gonroTa, rpag.

CepepHas 1UMpOTa, Tpaj,.
1
ra
—

52.0

Puc. 1. Cenenrunckoe MCJIKOBOJLC 110 MaTCpuaiaM JJICKTPOHHLBIX KApT 03. baiikann.
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paccTosiHue MEeXy KoTopeiMu cocTaBisieT /0 kM. M3o6ara 50 MeTpoB mau rpaHuia
aBaHJIENIbTHI TPOTUB MPOpBhI McTokckoro Copa HaXOIUTCS HA PACCTOSIHUU 9 KM, OT
yCThsl MPOTOKHM Xapay3 — 8 kM, Hauajo Kykyiickoro kanboHa npumepHo 1 km oT Oe-
pera u ot M. O6sioM — 5 kM. [lnomanb MENKOBOMIbSI, €CIIM CUUTAThH 1O ABAHJIEIbTE,
coctapisier nopsiaka 500 KM, Henbta p. Cenenra gBis€TCS OOHOW U3 KPYHHEUIINX
BHYTPUKOHTUHEHTAJIbHBIX JI€JIbT MUPA.

Knumar ymepeHHblIi, pe3K0 KOHTUHEHTAJIBHBIA CO CPEIHETOJIOBOM TeMIepary-
poii Boznyxa 1.2 °C nmo manueiM Meteoctanuuu Mcrtok 3a mepuozn 1940-1980, 1987
rT., (Jlormust o3epa baitkan, 1993). JlenoBeiii TOKPOB yCTaHABIMBAECTCS B HOSAOpE H
paspylaercs B anpesnie-Hayane Masi. TeMieparypa MOBEpXHOCTHBIX BOJ B 03€pe B Te-
YEHHUE roJ1a IBaXKbl NEpeXoauT yepe3 T, . B mepruos ¢ Havana urois 1o BTOPYIO MO-

JIOBUHY HOSIOpsI TeMIiepaTypa MOBEPXHOCTHBIX BOJ 03epa Bbllie T, (mpsiMas TeMIie-

mn

paTypHas cTpaTtuduKaiys) u 3aTeM 10 Hadayia uiojs Huxke T

mn

(obpatHas cTpatudu-

Kalusi), YTO COOTBETCTBYET CXEME CE30HHOT0 XO0J/a TeMIIepaTypHOHM cTpaTtudukanuu
o3ep o ®@. dopemo (Forel, 1892). IIpubpexHbie U peUHbIC BOJBI, IOCTYMAIOIINE B
03€p0, B BECEHHE-JIETHUU Mepuoj MporpeBaroTcs ObicTpee o3epHbiX. [lomydaercs,
YTO B HEKOTOPBIA MEPHUO]] B 03€pe OAHOBPEMEHHO CYIIECTBYIOT MpsiMasi, B IpUOpex-
HBbIX paiioHax, U oOpaTHas, B LIEHTPAJIbHBIX YaCTIX 03€epa, TEeMIIEpaTypHbIE CTpaTH-
¢ukanuu. Korma ¢poHT Tepmobapa HM30JIMpPYET peyHble BOJBI OT O3€PHBIX, TOT/A
BO3HUKAET BECEHHUU TepMoOap. [|InTenbHOCTh BECEHHETO TepMOoOapa B CpEAHEM CO-
ctaBisieT 60 cyToK.

M cTOYHMKOM MOCTYyMaoIIel B 036p0 MEXaHUUYECKOW SHEPTUU B O€3J1e/IHBIH 11e-
PHOJI SIBIISIETCSI BETPOBOE BO3ACHCTBUE, KOTOPOE 3aBUCUT OT CKOPOCTH BeTpa. B me-
pPHOJT BECEHHETO TepMOOapa 3HaAUYCHUsI CKOPOCTH BeTpa jgocturatot 3.5 m/c. Cpenne-
rOJIOBbI€ 3HAUYEHUsI CKOPOCTH BeTpa Ha CeNeHrMHCKOM MeNKoBojbe i FOxxHOU u
Cpenneit koTinoBuH paBHbl 4.0 u 4.2 M/c ¢ MaKCUMYMOM B HOsAOpe-nekadpe B 5.2 u
5.9 M/c ¥ MUHUMYMOM B Htosie — 3.2 M/C, COOTBETCTBEHHO (puc. 2a). [1o maHHBIM Me-
TeocTaHIMM VMICTOK CKOpOCTh BETpa B CE30HHOM XOJi€ M3MeHseTcs oT 5.3-5.2 M/c B
HOs1I0pe-nexadpe 10 4.0 m/c B sHBape.

ConnHeuHast paguanus sIBJISETCS OCHOBHBIM MCTOYHHUKOM MOCTYHAIOLIEH B BO-
JIOEM SHEPTHH U 3aBUCHUT OT BbICOTHI COJIHIIA, KOTOpas B CE30HHOM XOJI€ AJI IIUPO-
ThI 52° c.m1. u3Mensiercs ot 61.3° B utone (neTHee coyHuectosiHue) a0 14.7° B nexao-
pe (3uMHee cosHiecTostHue). JIIst ICHBIX 0€3001aYHBIX THEW cymMMapHas paJuarius ¢
y4eTOM ajib0e10 BOJIHOM MOBEPXHOCTH WJIM MOTJIOIIEHHAs BOJI0M, HOpMUpPOBaHHAs HA
MaKCHMaJbHOE 3HaYeHHe, paccuutanHoe no ¢opmyne X. baymepra (1987), u usme-
penusim B.U. Bep6orosa u np. (1965) npuBenena Ha puc.2a. [{jas npuBsI3KH OTHOCHU-
TEJIbHBIX HOPMUPOBAHHBIX 3HAYEHUHN K aOCOIIOTHBIM JJaHbI OIIEHKU CyMMAapHOMW COJI-
HeuHOoU paauaruu B npenenax 400-700 uM ¢ yyetom ansOeno s utoHs 444 B1/Mm?
no (CremnanoBa, [llepcTsankun, 1984).

OddekTUBHOCTh TPOrpeBa MOBEPXHOCTHBIX BOJI B BECEHHHMM MEPHOJ] ONpeie-
JSI€TCS MaKCUMaJIbHBIMKM 3HAYEHUSIMU OOBEMHOIO TMOTJIONICHUS] COJTHEYHOU 3HEPrUU
B YCJIOBUSIX CBOOOIHOM KOHBEKIIMU (pas3aen 3.2).

Henbra p. Cenenra HaxoIuTCA Ha BocTOYHOM Oepery baiikana u BkiIo4aeT B
ceOst MATh OCHOBHBIX MTPOTOK, JICTHUE U 3UMHUE PACXOJIbl KOTOPBIX B MPOIEHTaX (I10-
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Ka3aHbl B ckoOkax): JlobanoBckas (37 u 10) Bnamaet B 3anmuB [IpoBai u, mpmwkumasich
K TIpaBoMy Oepery, BBIXOAUT K o3epy y M. O61om; Cpeansisa (3 u 0) HaxoauTcs mpo-
tuB CeneHruHckou nepembruku; ["anyrait (7 u 2), Xapays unu OcHoBHOE pyciio (28
u 58) u JleBoOepexHas (25 u 30) HaxoAsATCs B 10XKHOM yacTtu JenbThl. [IpoToku ['a-
nytai, Xapay3 u JIeBoOepekHasi 1al0T OCHOBHYIO JIOJIO JICTHUX W 3UMHHUX PacxoJiOB
BoJibl: 60 1 90%, coorBeTcTBeHHO (CHHIOKOBHUY U JIp., 2004).

T'oz0Boit cTok p. Cerenra cocTasisieT ~ 30 KM® I MOJTOBHHY BCETO TOIOBOTO
npuToka B 03. baiikan (Borunues u np., 1965). B ronoBoM Xoje pe4HOl CTOK HU3Me-
nstercs ot 0.28 km® B eBpaie 1 Mapte 1 10 4-4.8 kM° B Mae — ceHTAOpe. MuHepau-
3allys PEYHBIX BOJ MUHUMAJIbHA B Ma€ — UIOHE U B aBT'YCTE - CEHTAOpE ¢ HEOOJIbIINM
MaKCUMYMOM B MIOHE — aBI'yCT€ M OCHOBHBIM MaKCHMyMOM B ¢eBpaie — mapre (puc.
26). B TeueHue roma peyHoil cTOK MeHsieTcst Ooyiee yeM B 15 pa3 mo cpemHeMecs -
HBIM 3HAUEHUSIM, a MUHEpaJln3alus 0oJiee ueM B JBa pasa.

HauGomnpimuii nHTEpEC MpecTaBisIeT TeMIlepaTypa BOJ MOJAPOOHO M3Y4EHHOM
npoToku Xapays. s cpaBHEHUS pacCMOTPEHBI MPHOPEKHBIE TEMIIEPATYPHI BOJBI Y
p. Cyxas, 6. Ilecuanoii u BoJi OTKPBITOrO 03epa, puc. 2B. TemnepaTypsl BoJl MPOTOKU
Xapay3 npumepHo Ha 6 °C
BBIIIIE TEMIIEPATYPHI BOI P.
Cyxas u Ha 6-11 °C npu-
OpexHbix Bog y 0. Ilecua-
Hasi, KOTOpbIE TOJIBKO B
KOHIIE Masi CTaHOBATCA
Beimie 4 °C, T.e. Ha TpU-
YeTbIpe HEJEeNU IO3/HEe.
OTU TIPEBBIINICHUS TEMIIe-
paTyp NpUOPEXKHBIX BOA Y
MPOTOKU Xapay3 IO CpaB-
Hennio ¢ 0. Ilecuanoii, rue
BIIUSHUAS PEUYHBIX BOJ HET
BOOOIIIE, ITIOKA3bIBAIOT
BJIMSTHUE BOJHOTO W TETLIO-
BOTO CTOKa Ha TeMIIepaTy-
py pUOPEXHBIX BOJ.

1.0 17
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: : ‘ peUHbIX Box — (0) U TeMie-
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Boz — (B).

=== Jlef0BEIH nepHOT

[ToBblillieHHE TemmepaTypbl BOJ Ha MPUYCTHEBBIX ydacTkax CeleHrHHCKOro
MEJIKOBO/IbSI B TIEPUOIbI BECEHHETO W JISTHETO MPOrpeBa ObLIO M3BECTHO JaBHO. Tak
I'.YO. Bepemarun (1925, 1947) u B.H. Scuutckuii (1927) otmeuanu, uto p. Cenenra
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BHOCHUT OOJIBIIIME MAacChl BOJIbI, 00pa3yoIlIne B JIETHEE BpEMS «IITHUPOKYIO TEIJIOBOI-
HYIO TIOJIOCY» Y YCThSl U, M0 UX JaHHBIM, TeMIlepaTypa BOJbl B ycThe p. CeneHra B
utone-aprycte Ha 10-12 °C Bblle, 4yeM Ha MOBEPXHOCTU OTKpbITOro baiikana. dak-
Thuecku, kak otMeuan M.H. [llumapaes (1977), 3aecy HaOmogaeTCSA, C Y4ETOM MakK-
CHMaJIbHBIX 3HAYEHUN PEYHOIO CTOKA, TEIIoBOM cTOK p. Cenenra. Ha gonto BeceH-
Hero TepmoOapa Ha CeleHIMHCKOM MEJIKOBOJIbE, €CJIM CUUTATh, YTO €ro MPOJ0JIKHU-
TEJIBLHOCTH JJIUTCA OT Hayaya Mas 1o MEepBYIO0 HEAEIIO U0, IPUIETCA JIBE TPETU Te-
IIJIOBOTO CTOKA, KOTOPAsl PACHPEAEIUTCS UCKIIFOUUTENBHO B TIpEiesax aBaHAENbThI P.
Cenenra. Takre 0COOEHHOCTH B CYILIECTBEHHOM Iporpese mpuOpexxHbix Boa CeneH-
TMHCKOTO MEJIKOBOIbS, KaK aOMOTHYECKOro (haKTopa, JOJKHBI MOJOKUTEIbHO CKa-
3bIBATHCS M HA OMOTE IKOCUCTEMBI.

BerpoBoe BosiHEHHE M MPHUOPEKHBIE TEUCHHS] OKa3bIBAIOT OOJIBbIIOE BIIHUSIHUE
Ha pacnpoCTpaHEHUE PEUHBIX CMENIAHHBIX BOJ, Ha pexuM (popmupoBaHus peibeda
JTHA MEJIKOBOJIbs Ha MIyOMHaX A0 2 M U 10 20 M Ha JOHHBIE OTJIOKEHHUS B BUJE TeC-
KoB. B Oonee rny0OKHUX M yJaJ€HHBIX OT JI€IbThl MECTaX OOJIbLIYIO pOJb B (hopMu-
poBaHuu penbeda qHa urpaet Tektonuka (Jlyr, 1971). BerpoBoe BosiHeHHE crioco0-
CTBYET KpPyHMHOMACIITA0HOMY TYpOYJIGHTHOMY TIE€pEMEIIUBaHUI0 ¢ 00pa3oBaHUEM
MSATEH U MPOCJIOEK PEYHBIX CMEIIAHHBIX BOJI B O3€pHBIX BOAAaX Ha MenkoBoabe (Lep-
cTsiHkuH, 1964; Botunies u ap. 1965).

YPpOBEHHBIN PEKUM OTKPBHITON YacTh aBaHAENbTHI p. CelleHra U B MPUMBIKAIO-
IIMX K HEW 3aJMBaxX HEOJAMHAKOB. Tak, HaroHel U CrOHBI B PAMOHE OTKPBITOM YacTH
CeneHrnHCKOTO0 MEJIKOBO/IbSI XapaKTEPU3yI0TCA HEOOIbIINMU BETPOBBIMH MEepeKoca-
mu. [lo HabmogeHusiM, B pailoHe MPOTOKH Xapay3 HauOOJBUIMI MOIBEM YPOBHS B
pe3ynbTate HaroHa cocrapiseT 13, cpenuuii 9 cm. CroHbl Bo0oOIIe He 0OHAPYKEHBI,
U3 3TOTO MOKHO CJIeJaTh TOJIbKO OJUH BBIBOJI: CTOHHBIE SIBJICHUS HE 3aMETHBI Ha (o-
HE CTOKOBBIX TEYEHMI, KOTOPhIE C Mas [0 aBryCT MakcumaibHbl (Puankos, 1977,
1983).

Paition mpubpexxknoii yactu CeNeHrMHCKOTO MEJIKOBOJbS XapaKTepu3yeTcs
OYEHb HEYCTOWUYMBBIMM BETPOBBIMHU YCIIOBHSIMHU, a MOCKOJBKY PEXUM TEUEHUU
3/1€Ch MOJHOCTBIO 3aBUCUT OT PEKUMA BETpa, TO TEUCHHS HE OTJIMYAOTCS MOCTOSH-
CTBOM.

VYKJI0HBI BOJHOM MOBEPXHOCTU OT MPOTOKK Xapay3 mo udmepeHusiMm B.A. ®Ou-
ankosa (1977) B 1972 r. ¢ HU3KUM TOJIOKEHUEM YPOBHS 03. baiikan Obuii B cpeliHeEM
32 MIOHb — aBryCT BBIIIE, YEM B 3HAYUTEIBLHOM IO BoAHOCTH 1971 r. m coctaBisiiu
0.11 %o, a B okTs10pe goxomunu 10 0.06 %o. B mepuon Becennero tepmobapa oT Ha-
yajia Mas A0 Hayajla UIOJ MOKHO CUMTATh, YTO YKJIOHBI BOJHON MOBEPXHOCTH OT
npotokn Xapay3 g0 yaaiaeHus 1000 m umeror mopsigok 0.11 %o, manee ykJIOHBI
YMEHBIAIOTCA 0 caMoro (GpoHTa TepModapa, riae 00beMbl BOJIBI MUHUMAIBHBI (T.K.
TeMIiepaTypa Bojabl Om3ka kK T, ). 3a npeaenamMu TepmoOapa B CTOPOHY 03epa, TeM-

nepaTypbl MOBEPXHOCTHBIX BOJI TIOHEMHOTY YMEHBINAIOTCS, a 3HAUYECHUSI YKIIOHOB Ha-
yuHalT Bo3pactarh (MBaHoB u 1p., 2010).

B nenocpenctBenHoit 6mm3octu oT AenbThl p. CeneHra BBIAENAIOTCS IBE OC-
HOBHbBIE BETBU MPUOPEIKHBIX TEUCHUN, 0COOCHHO 3aMETHBIX B IITUJIEBYIO MOTOTY, 3TO
CeBEpHasi, HampaBJeHHAas Ha CEBEPO-BOCTOK, U I0KHAs, HAIIpaBJIICHHAs Ha IOT0-3amaj
(BepGonos, 1977; ®duankos, 1983). CeBepHasi BeTBb uAeT OT npoTtoku Cpeaneit
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BJIOJIb Oepera Ha CeBepO-BOCTOK, mepea M. O0JIOM MPUHUMAET CTPYIO CTOKOBOTO Te-
yeHus u3 3anuBa [IpoBan u ganee BIMBAETCS B LUKIOHUYECKYIO [IUPKYISALUIO CPEJI-
HEW KOTJIOBUHBI.

OcHOBHOM 0c00EHHOCTHIO CEEHIMHCKOTO MEIKOBO/bS SBISIETCS TO, YTO OHO
IIOCTOSTHHO TIOJBEPKEHO BO3AEHUCTBUIO CTOKA BOJ p. CelleHra yepe3 MHOTOYHCIICH-
HbIE IPOTOKH. J[JIs1 OLIEHKH CpEeNHEN IOJ0BOM CKOPOCTU CTOKA CEJICHTMHCKUX BOJ Ha
MEJIKOBOJIbE Oy/IeM CUMTaTh, YTO BBIXOJHOMN CTBOp p. CenleHra HauMHaeTCs y 0KHOU
yactu McTOKCKOTO copa, MpOXOAUT MO BHEIIHEMY Kparo JIEJIbThl U 3aKaHUYUBACTCA Y
M. O6s10M, UMeeT cpeHue rIyOuHbl ~ 1 M 1 poTshkeHHOCTh ~ 70 kM (puc. 1). Torma
TIPH CPEIHErogoBoM pacxoxe Boasl p. Cenerra 1000 M°/c cpeHsisi CKOPOCTb CTOKO-
BOTO TeueHus OyneT paBHa 1.5 cm/c. PeanbHble cCKOpOCTH Ha BBIXOJAE U3 MPOTOK MO-
ryT noxoauts 10 30 u 100 cm/c.

CrokoBasi CKOpocTh VCT, CyIIECTBYIOIIAsA B TEYEHUE I0a, CO3/1a€T HENPEPHIB-
HbI BO BPEMEHU CKOPOCTHOW CTOKOBBIA JTMHAMUYECKUN HAoOp U COOTBETCTBYIOIIEE
MIPEBBIIICHUE YPOBHS HaJl ypoBHEM o3epa AH, koropoe MoxxkHO paccuutath 1o (op-
myite Arpu [Tuto AH =~ Ver?/2g. 3HadeHns 3THX MPEBBILICHHIT IPU CKOPOCTSX B 50 1
1.5 cM/c coctaBsat 1.27 u 0.00115 cm, uyTo B CBOIO OuYepesb, 1a€T BO3MOXXHOCTh pey-
HBIM M CMEIIaHHBIM BOJAM PACTEKATHCS 10 HANIPABJIEHUSAM, HE BBI3BIBAKOIINX KaKHUX-
MO0 MPENSITCTBUI K PACTEKAHUIO, BBIMOJIHSS M3BECTHBIM MPUHIUI HAUMEHBIIETO
nevicteust (MBanoB u nip., 2010). Kak ObICTpO M Kakoil BETUYUHBI CO3AETCS MPEBbHI-
IIEHUE YPOBHS OT PEUHOT'0 CTOKA, MOKHO pacCMOTPETh Ha mpocToM npumepe. ITycTs
cpemHuil CTOK JTeToM OyaerT 4 kM® B MeCsI M PacTeKaeTcsi B MPUOPEKHON moIoce
mupuHOr B 1 kM u niuHO# B 100 kM (S=100 KM®) U HE BBITEKACT 3a €¢ MpEJIEIIbl, TO-
r71a IPEBBIIICHUE YPOBHS OyaeT cocTaBiaTh 40 M.

Takum 006pa3om, CO CTOPOHBI PEKH CO3/1aE€TCS CTOKOBBIN Oapbep NIt 03E€PHBIX
BOJ, IIPEMATCTBYIOLIMN UX IPOHUKHOBEHHUIO B 1enbTy. Mckimtouenne coctaBisatoT Hce-
TOKCKUH cop u 3anuB [IpoBan, rue cTok pedyHbIX BOJ, NMpukuMaeMbix cuiio Kopuo-
Juca K IpaBoMy Oepery, BbI3bIBAET 3aXOJIbl B 3aJIMBbI KOMIIEHCAIIMOHHBIX TEUEHUH,
MPENATCTBYIONINX 3aCTOMHBIM SIBICHUSIM U OJIArONIPUSTHBIX JJIS1 OUOTHI.

CTOKOBBIN XapakTep MPOIECCOB PACHPOCTPAHEHUS CEJICHTMHCKUX BOJ Ha
OOJIBIIINE PACCTOSIHUSA OT JEIBThI MIPOCICKUBAETCS B CTPYUHBIX TEUCHUSIX, JJISI OIICH-
KM KOTOpBIX Obuta moiydeHa (opmyna V. (r)=V(r)/V(0)=S(0)/S(r). Jus npoToxu
Xapay3 B HanpaBieHun Ha M. Kpacueiii fp mimsa ctokoBoy ckopoctu V,, (r), HOpMUPO-

BaHHOM Ha CKOPOCTBh BBITCKAHUSA pequﬁ BOJbI U3 YCTbA ITPOTOKU VO, OBLI10 IMOJIY4YCHO

2.4r

OKCIIOHEHIIUANIbHOE yObIBaHue V, (r) =51e " (puc. 3), 4TO COOTBETCTBYET TEOpETUYE-

ckuM npenacraBiaeHusM (CumonoB, 1960) u coBnmagaer ¢ pe3yjbTaTaMu HU3MEPEHUI
M.M. AitnOynaa (1988). CymectBeHHO OOJbIME 3HAYEHHS CTOKOBBIX CKOPOCTEH
nonyunusl B.A. ®uankoB (1983), nmpoBoAuBIINIA HW3MEPEHUS B CTAPOM I0JIBOJTHOM
pyciie mpoTOKU Xapay3 B HAaBUTAIMOHHBIN TIEPUO/I.

B mwtuneByro noroay npu cpegHux pacxonax p. CeneHra CKOpOCTH CTOKOBBIX
TEYEHM 3aTyXaroT A0 ~ 1 cM/c Ha paccTosHUU He Janee 2.5-3 KM, P MaKCUMallb-
HBIX pacxojax — He jaajnee 6—8 kM (AiHOyHn, 1988; ®duankos, 1983), uro Takxke co-
riacyercs ¢ pacueramu (puc. 3) (Iepcrankun, UBaHnoB u ap., 2007).
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Puc. 3. OrtHomeHue

CKOPOCTEN CTOKOBBIX TEUEHUM

U npoduib JHA MEJIKOBOJbS

—e— 4 OT YCThd MPOTOKH Xapays.

. j VYcnoBHele 0003HaYeHnsA: 1 —

Paccuntano mno  Qopmyne

[lepcrsaukuna, MIBaHnoBa u ap.

(2007); mo wHaOIrOAEHUSAM

M.M. Aitbynna (1988) — 2 u

B.A. ®uankona (1983) B cra-
pom pycie — 3.
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Bepewmarun I'.10.
. | (1925) ormevas, 4YTO BOJIbI
0 1 > ; 4 5 6 Tpex riaaBHbIX NpoTok p. Ce-
Paccrogmrie, kM o
nenra: ['omyran, Xapay3a u
Hlamanku (ceituac JleBoOepexHas) mpu CIIOKOMHOM cocTosHuM baiikana muayT mm-
POKOI cTpyelt Ha 1or, mpuOIKasICh K 3amagHoMy Oepery baiikana u, kak mokazainu
MHOTOYHMCIICHHBIE BEPTUKAJIBHBIE CEPUU, ITU BOJIBI PACIIPOCTPAHSIIUCh B UIOJIC U aB-
rycre Juiib Ha riayouny 1.5-2 m. [locieaHee TOBOPUT O TOM, YTO B BEPXHUX CIIOAX
BOJIbl YK€ CYILIECTBOBAJ CJIOM CKayka TEMIIEPATypbl U PEYHBIE BOJIbI, CMENIAHHBIE C
O3€pHBIMHU BOJIaMH, PACIHPOCTPAHSUIMCH IO CJIOI0 CKayKa, KakK IO XUJIKOMY TPYHTY
(Iepctankun, 1964). MHOTOUYKCIIEHHBIE JTaHHBIE MOKA3bIBAIOT, YTO IOXKHASI CTPYs
CTOKOBOI'O T€UEHHMSI MEPECEKAECT 03€pO U HaIpaBisieTcsl B CTOpOHY p. AHrapa (Bepe-
marut, 1925, 1947; llepctsaukun, 1964; Borunnes u ap. 1965, IN'ankun u ap. 1970).
Becennuit Tepmobap HauMHAETCsl B Hayaje Mas B pailoHe BBIXOJIa B 03€pO OC-
HOBHOM MPOTOKHU Xapay3, KOTJa B 03€p0 MOCTYIIAET PEYHAs BOJA, IPOrpeTas 10 TEM-
Ieparypsl BoIlle T, , U 3aKAHYMBAETCA B KOHIIE WIOHS - HAYaJE WIOJIs, KOTJa MOBCe-

mn 2

MECTHO YCTaHABJIMBACTCS MpsMasi TeMIIepaTypHasi CTpaTU(UKALUS TIPU TeMIIepaType
BojbI Bhilie 4 °C (puc. 20). B apyrux mectax MeEJIKOBOJbS U OJIM3KUX MECT 03epa
TeMIIepaTypa MOBEPXHOCTHHIX BOJ gocturaet 4 °C mo3nuee. Tak, TemmepaTypa BOJIBI
y p. Cyxas u y 0. [lecyanast mepexoauT T,, Ha MOBEPXHOCTH B MOCIETHEN JeKase

Masi U B TIIyOOKOBOJIHOM YacTH 03epa B Hayalle UIOJIs, 3aBepliasi CylecTBOBaHUE Be-
ceHHero tepmoOapa. B nmepuon BeceHHero tepmMoOapa TepMUYECKHE KOHTPACThl Me-
KTy PEUHBIMH U 03epHbIMU Bogamu jaocturaioT 10 °C u Oosiee U cCOXpaHSAIOTCA HA
TaKOM YpPOBHE M B MEpUOJ NMpsMON cTpatudukanuu. Peskue nepemnaasl TeMieparyp
PEUHBIX U CMELIAHHBIX C 03€pHBIMU BOJ, focturatouie 5 °C u Oosiee Ha 1 KM, cO3-
JAI0T CEPUI0 TEPMUYECKUX (PPOHTOB, KOTOPBIE CTAHOBSITCS TEPMOOAPOM TOJIBKO MPU
nepexone yepe3 T,,. B OTKpeITOM oOkeaHe, Hampumep, TemIiepaTypa BOJbI BCErna

ooibine T

mn 2

TeMIepaTypHas cTpaTuukaius Bceraa npsmas 1 TepMoOapoB HE MO-

’KeT OBITh B IIPUHIINIIE, 332 UCKIIOYCHHEM OKpParHHBIX MOpei Tuna banrtuiickoro.
[TpoaomKUTETFHOCTH TEMIIEPATypHBIX cTpaTuduKanuii Ha CeleHrHHCKOM

MEJIKOBO/IbE BBHITJISIAAT TAKUM 00pa3oM: B 03€PHOM 4acTH IpsiMasi CTpaTH(PHUKAIUS — C

Havaja UIoJIs 1Mo KOHell HosiOps (5 MecsiieB), oOpaTHasi — C KOHIIa HOSIOpS 110 Ha4ayio
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utons (7 MecsieB); BECEHHHUIM TepMoOap — ¢ Hayaja Masi 1o Haudajao uoiis (2 mecsia)
C MOCTYIUICHAEM Ha MEITKOBOIBE 8.4. KM® PEHOH BOIBI H OCCHHHMI TepMODap — C Ha-
yaja OKTSIOps 1o KoHer Hosi0ps (1.5 Mmecsra) ¢ MOCTYIJICHUEM Ha MEJIKOBOILE 2.5
KM pEYHOM BOJBI.

JlaHa OlleHKa CE30HHOMY XOJy BEpPTHUKAJIbHBIX CKOpOCTEl W B NMpUOpPERKHOMN
noJioce 1.5—4 kM OT ycThsi IPOTOKHU Xapay3 MO YIUIOTHEHHUIO TPU CMEIIEHUN PEUHbIX
U 03epHBIX BOJ. 1o moxy4eHHbIM olieHKaM (Tabi. 3.3 auccepraiiu) MaKCHMajlbHbIC
TEeMIIEpPATypHbIE KOHTPACTbl U BEPTUKAJIbHBIE CKOPOCTH B MPHOPEXKHOHN Moyoce y
IpOTOKU Xapay3 BO3HUKAIOT B MEPHOJ] BeCEHHEro tepmobapa — 3.7 cm/c, B JieTHe-
OCEHHUH nepuoa — 2.5-2.7 cM/c ¥ 3UMOM NP MUHUMAJIBHBIX TEeMIEpPaTypHBIX KOH-
tpactax — 0.05 cm/c.

B YUETBEPTOW T'JIABE oOHUCHIBAIOTCS U aHAIM3UPYIOTCS TEPMOXAIMHHBIC
CTPYKTYpPBI B TIepuUO;] BeceHHero tepmodapa u netHero mporpesa. C 2001 r. Ha Ce-
JICHTUHCKOM MEJIKOBOAbE OBLIO CAENaHO 25 ChEMOK C TOMOIIBIO MPEIU3NOHHBIX
CTD 30H10B, HO 00CY IAOTCS TOJBKO HEKOTOPBIC U3 HUX.

TepMoxanuHHas CTPyKTypa YYUTHIBAET OJJHOBPEMEHHBIC U3MEHEHUS TeMIlepa-
Typbl T W MUHEpalIM3alMd SC U MO3BOJSET MPOBECTU MOJIHBINA aHAJINU3 MPOIECCOB
nepememmBanus. [lo u3BectHbiM T U Sc paccuuThiBatoTcs no Gopmynam (2.1) —
(2.8), mpuBeIEHHBIM B TJ1aBe 2, YCIOBHAs IJIOTHOCTh o, BEPTUKaJIbHAs KOHBEKTHUB-
Has CKOpocTh W, airabaTuyeckas paBHOBECHAs YCTOMYMBOCTh E,, W YCTOMYMBOCTH
E(T,) u E(T,,Sc,) mpu rpagreHTax TeMIeparypsl T, U MUHEpaJIu3aluu Sc,, HE paB-
HBIX HYIIO. 371eCh OYIyT pPacCMOTPEHBbI Pe3yJbTaThl PacuyeToB MO M3MEPEHUSIM Ha
paspese OT yCThsl MPOTOKM Xapay3 B HarnpaBieHuu Ha M. Kpacublit SIp oT cTanuuu B
CaMOM YCTb€ Yepe3 OJMH KUJIOMETp 0 7 KM M uHorAa Oosee. Takasi AUCKPETHOCTD
ChEMOK I03BOJIMIA TOJAPOOHO M3YUYUTh MPOILECCHl MEPEMEIIUBAHUS PEUYHBIX BOJ C
O3EpHBIMH OT Hauaja UX MOCTYIUICHUS B 03€PO C MOCIEAYIOIIUM PacpOCTPaHEHUEM
U niepeMeninBaHeM. PaccMoTpuM 3Tu cheMKu 60J1ee moapoOHO.

CHauvana aHaIM3UPYIOTCS TEMIIEpaTypa M YCJIOBHAs IUIOTHOCTH B paiioHe Ce-
JIEHTMHCKOI'O MEJIKOBOJIbsI IO MarepuaiiaM cbeMku 29 mast — 2 uronsa 1960 r. Ha ocHo-
B€ MaTepUAJIOB, MPEACTABICHHBIX B pab0Te B TAOIMYHOMN (hopMe, MHOIO TIPOBEICHA UX
rpaduueckas oO6padotka puc. 4. [lo moBeaeHuIo TemnepaTyphl U YCIOBHON IIOTHOCTH
BBISIBJICHBI CJIEAYIOUIME OCOOEHHOCTH BECEHHEro TepmMoOapa Ha CeleHrHHCKOM Med-
KOBOJIbE: (PPOHT BECEHHETO TepMoOapa 1Mo BCEMY MEJIKOBOIbIO JOXOJWI 10 M300aThl
20 M, npu 3TOM He ycrieBan goutu 110 [Toconbekoro Copa Ha tore (Temmieparypa y Oe-
pera 2.6 °C) u 1o m. O6sioM Ha ceBepo-BocToke (3.4 °C); CKOPOCTh BIOJILOESPErOBOTO
NpoABMKEHHsI (pOHTa OT MPOTOKKU Xapay3 Ha ror coctaBisuia 1.51 cm/c, Ha ceBepo-
BOCTOK — 2.21 u ot (monepek) 6epera — 0.2 cm/c. DpoHT Tepmobdapa 1 n300aThl OJIMKE
Bcero mnoaxoawnu k Oepery y Kykys, rae mo u3orepMaMm U HU30JUHUSM YCIOBHOM
IUIOTHOCTH BUJIHO (POPMHUPOBAHKE MOJNOBEPXHOCTHOM CTPYH, €AUHCTBEHHOW MPHYU-
HOU KOoTOpOro sBisierca Hamuure Kykyiickoro kaHpoHa B 1 kM ot Oepera. @poHT Tep-
Mo00apa Ha 3TOM MOJIypa3pe3e UMEET BUJ HE BEPTUKAIbHOUN JIMHUM, a PUTOIICHHON
CTPYH C yJAJICHHUEM I10 TTIOBEPXHOCTH U JHY HA 2.5, a 1o riyouHe 5 M Ha 4 kM. B aTom
mecte [.}O. Bepemarun (1925) nabmogan BOJOBOPOT, «IIyYHUHY», YTO MOXKET OBITH
BBI3BAHO 3aTEKAHUEM PEYHBIX U CMEIIAHHBIX C 03€pHBIMU BOJ B KyKylHCKHI1 KAaHBOH.
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M. O610M — M. AHTHHCKHH

Puc. 4. Pacnpenenenue temmnepatypsl 7,°C, U YCIOBHOM IVIOTHOCTH o,2/ke,
Ha CeneHrnuckom menkoBoabe 28 — 30 masg 1960 r.

Ha CenenruackoM MenkoBOJbe (DPOHT BUACH KaK YeTKas TpaHULA MEXIY
KEJITOBATON MPUOPEKHOM U MPO3payHOil 03epHOM BoJI0M. MoaenupoBanue TepmModa-
pa B IITOPMOBYIO NIOTOAY MOKAa3bIBAET, UTO BETEP, AYIOLIUNA OT Oepera K TepMobdapy,
paspbiBaeT JuHHIO (poHTAa TepMobapa, a oOpaTHBIN - mpxuMaeT kK Oepery, (Co-
noBweB, Hurmatynun, 2010; ConoBbe, bioxuna, 2010).

TepMoxanvHHbIE XapaKTepUCTUKH BOJA CEIEeHIMHCKOTO MEJIKOBOJbS H3yda-
JUCh Ha pa3pes3e ycThe mpoToku Xapay3 — M. Kpacusiii Sp B 2003, 2004, 2007 u
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2010 rr., HO paccMaTpuBalOTCsA HauboJee XapakTepHble U3 HUX Ul Havana 3a 23 mas
2010 r., okonuanus 3a 1 utonsg 2007 r. BecenHero trepmodapa. Cremka 23 mas 2010 r.
[lo cpenHMM MHOTOJIETHUM JaHHBIM MPOTPEB BOJ MPOTOKU JI0 TEMIIEpaTyp BHIIIE
4 °C, HaurHaeTcs B MepBbIX yuciax Mas. [lo Marepuanam CHUMKOB M3 KOCMOca JieH
Ha CeJICHTMHCKOM MEJIKOBOJIbE Hauas pacxoauThes 21 mas (puc. 5a), a 23 mas 2010 r.
(puc. 56) BecenHuit TepMoOap TOILKO Hayand GopMupoBaThes (MO3/HSSI BECHA U, CO-
OTBETCTBEHHO, MTO3THEE pa3pylICHHUE JIETOBOTO TTOKPOBA).

Puc. 5. Canmku CelleHrHHCKOTO
MEJIKOBOIbS Ha batikane n3 kocmoca.

®ponT Tepmobapa  MPOXOIUIT
npuMepHO B 0.8 KM OT yCThs IPOTOKHU Xa-
pay3 Ha riayoune 5 M, y Iloconsckoro Co-
pa BOJM3M oT Oepera ObLI Jied, OT KOTOPO-
é ro K MPOTOKe Xapay3 IIJia mojxoca XoJo/1I-
" HOW BOJBI M IPOCMATPUBAJaCh HA CHUMKE
co cryTHUKa (puc. Sa, 0). Ha puc. 6 BumHO, 4TO M30aMHUU T, SC HA BCEM MPOTSKE-
HUU pa3pe3a HIyT BEPTUKAIBHO C YETKUM pas3zelieHueM oljacTel mpsmoid (Co cTo-
POHBI YCThsI) U OOpaTHOM (CO CTOPOHBI O3epa) TeMIepaTypHOU cTpaTU(DUKAIMKU CO
cinenamu (HOPMHUPOBAHUS TPUAOHHOTO cJiosl. [1o M30MMHNUSAM ¢ BUAHO, 9TO Cpasy ke
nocie ¢poHTa TepMoOapa pPEUHbIE CMEIIAHHBIE BOJBI, OOJee TEeIIble W JIETKHE,
BCTPEYAIOT «CTEHY» 00Jie€ XOJOMHBIX M TUIOTHBIX BOJI, MPEMATCTBYIOMUX JalbHEH-
[IeMy TMPOHUKHOBEHUIO PEYHBIX CMEIIAHHBIX BOJ B 03€p0. DTa «CTEHA», C IPYrou
CTOPOHBI, TaK € HE JAaeT BO3MOKHOCTH 00JIee XOJIOAHBIM U TUIOTHBIM O3€PHBIM BO-
JlaM TMPOHUKHYTH B 00J1acTh O0JIee TEIIBIX U MEHEee MIOTHBIX BoJ. OMHON M3 OCHOB-
HBIX MMPUYMH BO3HUKHOBEHUS TaKOW «CTCHBI», Oapbepa MOKET ObITh CTOKOBBIA (ITH-
HaMHUYECKHH ) Hanop PEYHBIX BOJI, MMOCTYIAOIINX B JOCTATOYHOM KOJIMUYECTBE.
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Puc. 6. Temmeparypa T, munepanm3aius Sc 23 mas 2010 r.
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Jlo ¢ponTa TepmMobapa M30TEPMBbI U U30XAIUHBI JAIOT KAPTUHBI TEPMUUYECKHUX
U TJIOTHOCTHBIX (PPOHTOB (M30JIMHUHU BEpTHUKAJIbHBIE). 3a (PpOHTOM TepMobOapa TeM-
neparypHasi crpaTuduKalis cTaHoBUIach 00paTtHoi. HaunHas ¢ ycThs, Temneparypa
T, MUHEpanu3alus Sc yKas3blBajIu Ha (GOPMHUPOBAHUE MPUIOHHOTO TEUEHUSI.

[ToBenenue ucciaeayeMbix apaMeTpoB BoJbl Ha cheMmke 23 mast 2003 . 6110
Takoe ke, kak u 23 mas 2010 r. ITo 1TaHHBIM KOCMHUYECKUX CHUMKOB, Ch€MKA ITPOBO-
IUJIach Yepe3 JBE HeleNu Mociie MOJHOTO oyuiieHUs: CeIeHIMHCKOTO MEJIKOBOIbS
OTO JbJa, T.€. TepMoOap Bo3HUK 8-10 mas 2003 r. ®poHT BeceHHero TepMobapa 23
mas 2003 r. HaXOAWIICS HA PACCTOSHUU 3 KM ¢ riryOuHamu 15 m.

TepmoOap B KOHEUHOM CTaIWU CBOETO PA3BUTUS TMOKA3aH HA CheMKe | WO
2007 r. (puc. 7). Ilepen cambIM 3aBepIICHHEM BECCHHEro TepMobapa (pOHT MPOXO-
JJ1 Ha cepearHe o3epa B 13 kM oT mpoToku Xapays.
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Puc. 7. Temnepatypa T, MuHepanu3anus Sc 1 urons 2007 r.

Ha yuactke oT ycTha 0 1 KM M30JIMHHM BCEX XapaKTEPUCTUK ObUIM BEpPTHU-
KaJIbHbI WM OJU3KHU K 3ToMy. Ha ydyacTke 1-2 KM ¢ ISAThIO CTaHIUSAMU HAOJIIOICHUS
TOPU30HTAJIbHBIE TPAJIMEHTHl BCEX XapaKTEPUCTUK YOBbIBaJIM B 5 U Oojee pa3. [anee
Ha TiyouHax 12—17 M Bo3HHUKaJI clloN ckauka TemnepaTypbl. DpoHT TepMobapa 1en
Ha cTaHUUU 13 KM OT MOBEPXHOCTH K IiryonHe 20 M Ha CTaHLIUU 5 KM, HO TOUYHbIE Xa-
PAKTEPUCTUKH OTCYTCTBYIOT, TaK KaK MEXy CTaHIMSAMU 5 U 13 kM HaOmoIeHni He
obu10. OT cTaHMK 1 KM K cTaHiuu 14.5 KM U30JMHUM YCJIOBHOM IJIOTHOCTH o CTa-
HOBSITCSI TOPU3OHTAJBHBIMU, T.€. 3a MpeleiaMu TepMuueckoro gpoHta B 1 kM oOT
YCTbsI IPENSATCTBUM JIJIs1 paCTEKaHUsl MOBEPXHOCTHBIX BOJI K CEpeIMHE 03€pa HE ObLIO.
B mpunoHHO# 061acTH HaMEUaIOTCsI CJIOU C TIOBBIIIICHHOW TeMITepaTypoil U MUHEpa-
nu3anueit. B rmyOuHHON yacTu pa3pesa B 3-7 KM OT YCThsSl BUCH allBEJUIHHT.

B IISITOM I'JIABE paccMaTpuBaroTCs XapaKTEpPHUCTHKH BECEHHETO TepMobapa
Ha CeJeHr'MHCKOM MEJKOBObE 03epa baiikail.



19

3HaunTenpHas BenuurHa cToka p. CeneHra B MepUOa BECEHHETO TepMobapa,
IPEBOCXOAIIAs 4 KM® B MECSI, BHI3BAJIA MOSBICHUE Psila OCOGEHHOCTEH B €ro mpo-
TekaHuu Ha CeJIeHTMHCKOM MEJIKOBO/IbE, HE OTMEUEHHBIE Ha JIPYTUX 03€epax:

- BEPTUKAJIbHBIE CTPYKTYPHI C OTCYTCTBUEM CIIOSI CKauKa B TEIUIOAKTUBHOM 30-
He TepMoObapa Jisi TepPMUYECKHX, TNIOTHOCTHBIX, BEPTUKAIBHBIX CKOPOCTEH, annada-
TUYECKUX, PABHOBECHBIX YCTOMUYUBOCTEN;

- TIOSIBJICHWC B HadajdbHOW (ha3e paclpOCTPAHCHUS PEYHBIX M CMEIIaHHBIX
O3EpHBIX BOJ| IBIKEHUS ()POHTA BECEHHETO TepMobapa mo n3obaraM B TPEX HAmpaB-
JICHUSX: JIBAa BJOJIb OEPErOBOM JIMHUH Ha IOT U HAa CEBEP U TPEThE MEPIECHAUKYIISIPHO
Oepery, ot Oepera, kak Ha JlamoKCKOM 03epe U APYTUX, YTO a0 BO3ZMOKHOCTH CHe-
JaTh MOJIETh Pa3BUTHS BECEHHETO TepMoOapa ¢ 3amojHeHueM aBaHenbThl CelleH-
TUHCKOTO MEJIKOBO/IbSl PEUHBIMHU BOJAMHU 110 HApacTAIOIUM U300aTam;

- JTIOTIOJTHUTEIHHOE MPEBBIIICHUE YPOBHS MOBEPXHOCTH O3€PHBIX BOJ B TEILIO-
aKTUBHOM 30HE TepMoOapa HaJl MUHUMAJIbHBIM YPOBHEM BOJI B 30HE (PpOHTA TEPMO-
0apa C COOTBETCTBYIOIIMMH BEPTUKAIBHBIMU IMUPKYJISAIASIMH U YCUJICHUE BIOJIBOC-
PEroBOro pacpocTpaHEeHus BOJ TepModapa.

TemneparypHbie HaOmoaeHUsT Ha CeTeHIMHCKOM MeNKOBOAse B Mae 1960 r. u
B 2003, 2004, 2007, 2010 rr. mokasanau, 4TO B TEIJIOAKTUBHON 30HE BECEHHETO TEP-
Mo0Oapa Temmeparypa, yCJIOBHas IUIOTHOCTb M JPYTU€ MOKa3aTelid UMEKT BEpPTH-
KAJIbHYIO CTPYKTYypy 0€3 cosl CKayka, MpU 3TOM TEMIIepaTypa; MUHEpaIu3alus,
kpoMe cbeMku 23 Mmasg 2010 r; BepTHKaIbHbIE KOHBEKTUBHBIE CKOPOCTH, BCE BHJIbI
YCTOMYMBOCTU BOJ| YOBIBAJIM, & YCIOBHAS IJIOTHOCTh U MUHEpAIU3AIUS JJISI ChEMKHU
23 mas 2010 r Bo3pacTaiu ¢ yJaajJeHUeM OT YCThs MPOTOK (Oepera).

Kak nokazana cpefHeMHOTOJIETHSISI MPOCTPAHCTBEHHAS DBOJIIOIIMSI BO BPEMEHU
BeCeHHero Tepmodapa (M30xpoHsl) Jlagoxkckoro ozepa PpoHT TepmMoOapa COOTBETCT-
ByeT u3obaram o3epa, T.€. 0 Mepe pa3BUTHs TepMobapa ero ¢ppoHt ¢ 15 mas no 10
HIOJIST IBMOKETCS MO u300aTaM mo Mepe ux Bospactanus (Haymenko, KapeTHukos,
2002). Dkcnepumentsl A.I'. 3anenuna ¢ coaBTopamu (1996) nmokaszanu, 4To BO Bpa-
HIAIOLIENCS KUAKOCTH MIOTHOCTHOE TE€YEHHE B HEBA3KOM 30HE HAIpPaBJIEHO BJIOJb
n300art.

[TockonbKy TepMoOap HauMHAETCS ¢ MPUOPEKHBIX YYACTKOB M IEpEMEIINBA-
HUE Ha ero ()POHTE HIET OT MOBEPXHOCTH J0 JHA, TO JUHUS (PpoHTA TepMoOapa uaeT
MoCleA0BaTeIbHO Mo n300ataM 5 — 50 M, a Ha TITyOOKHUX MPUOPEKHBIX yUaCTKaX
nprxkuMaeTcst k 0epery. 3Hast 00beMbl MEIKOBOABS M YUUTHIBAsI UX MOCIEI0OBATENb-
HOE€ YBEJIMYEHHUE C pOCTOM TITyOUH Ha ydyacTtke oT M. O0J0M 110 105kHOM yacTu McTok-
CKOT'O CcOpa, a Takke 00OBEMbI MOCTYMAIOIIUX PEYHBIX BOJ, MOXKHO ClieJIaTh MOJEIb
3aMoJHEHUsI pEeYHBIMU BOJaMu aBaHAeNbThl p. CeneHra ¢ nocjaeaoBaTesbHbIM Hapac-
TaIOIIUM 3aIMO0JIHEHUEM €€ MO0 HM300aTaM, paccuuTaTh BpeMsl MOCIeq0BaTeIbHOIO 3a-
MOJIHEHUSI aBaHJENbThl U CKOPOCTh MPOJABMXKEHHS (PpoHTa Tepmobapa oT Oepera,
(puc. 1, Tabm. 1).

W3 tabn. 1 BumHO, UTO 3a BpeMs CyILIECTBOBAaHUS BeceHHEro tepmobapa, Ce-
JIEHTUHCKOE MENKOBOAbE 3a 50 JTHEW 3amoJIHUTCS PEYHOW M CMEIIAaHHOW BOJIOM 10
n3o00atel 50 M u eme 10 gHel TepmoOap OyJeT CylecTBOBaTh MOCIE BBIXOJA 3a €€
npeaensl. 3a nepBbie 3-4 HEeI CBOETO CYIIECTBOBAHUS TEPMOOAp TOXOIUT JI0 U30-
6at 25 u 30 M. Takum 06pazom, mo Tada. 1 MOKHO MOJYYUTH OIIEHKH YJAJICHUS Tep-
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Mo0Oapa oT Oepera 1Mo M3BECTHBIM HANPABJICHHUSIM OT AeIbThl. CKOPOCTH TPOBUKE-
HUs GpoHTa TepMobapa oT Oepera, pacCUUTaHHBIC IO MOJIENIN 3aOJTHCHUS AaBaH /1eTTh-
Thl PEUYHBIMH BOJIaMH TI0 TITyOMHAM MPAKTHYECKH COBMAIAI0T C HAOIIOICHHBIMU, T.C.
0 MOJEIH, 3Has BpeMs 3apOKICHHS, «BO3pacTa» TepMoOapa, MOKHO OMpPEICIUThH
CKOPOCTh €ro yaajeHus oT 0epera u Ha0060poT. [1o 00beMy peuHBIX BOJI, MMOCTYIIAK0-
IHX B 03O 33 BPEMsl CYIICCTBOBAHMS TepM0obapa B 8.4 KM, M 110 BPEMEHH 3aIioji-
HEHUsI MEJIKOBO/Ibs (TabJ1. 1) MOXKHO OIpeieuTh BpeMs BOJj0oOMeHa, KOTopoe OyaeT
PaBHATHCS TOPSIKA IBYM MECSIIAM.

Tabmuma. 1. Bpems mociaenoBaTeIbHOTO 3allOJHEHUS PEYHOM BOJOW MPU CpeaHei
BOJHOCTH Y4acTKOB CeNeHTMHCKOTO MEITKOBO/IbS 10 TITyOnHaM

Hzo6ara, m

ITapameTtp
5 10 15 20 25 30 35 40 45 50

[nomams, kv 115.8 202.5 247.3 283.9 319.6 346.7 376.6 403.5 | 4204 434.4

OGbeM, km® 0.35 1.00 1.56 2.20 3.00 3.75 4.72 5.73 6.45 7.11

Bpewms, cyt 2.4 7.0 10.9 154 21.0 26.2 33.0 40.1 45.1 49.7

Paccrosane ot

1.75 247 3.05 3.53 4.13 4.78 6.69 8.93 9.24 9.41
Xapay3a, kM

CKopocCTb,

0.73 0.35 0.28 0.23 0.197 0.182 0.203 | 0.223 | 0.205 0.189
KM/CYT

B nepuoJ BECCHHETO TepM06apa TCIUIBIC PECYHBIC CMCIIAHHBIC BOJAbI C TCMIIC-

patypamu Bbilie 4 °C Ha HEKOTOPOM PACCTOSHUM OT Oepera BCTPEHaroTCs ¢ XOJOI-

HBIMHU O3€pPHBIMHU BOJIaMH, UMEIOUIUMHU TEMIIEPATypy MEHBIIE TM", o0Opasysi B MecTe

BCTpeuu (HpoHT TepMobdapa, T=T, , TJIe TJIOTHOCTH BOJIbI HanbombIas. 3yoos H.H. u

K.J. Cabunun (1958) nmokazanu, 4to B 00IIEM CiIydae MepeMEIIBaHNs JBYX BOJAHBIX
Macc A u B mo nmuHuu (GpoHTa, COMPUKOCHOBEHUS, MPOUCXOAUT YIJIOTHEHUE IpU
CMEIIEHNUU U TIOHWKEHUE YPOBHS MOPsI, KOTOPOE NMPUBOJAUT K BOZHUKHOBEHHUIO CBOE-
00pa3HbIX BEPTUKAJIBHBIX UPKYJIISALHI.

BepmukanbHvle yupKyasayuu ¢ 2oOpusoOHmanbHbiMu ocamu. PeanbHble yCIOBHS
BO (PpOHTAJILHBIX 30HaX 3HAUYUTEIBHO CIIOKHEE, Oyyuyr 3aMacKUPOBAHHOU JAPYTUMHU
(dakTopamu, 0OJIHAKO, U TOHUKEHNE YPOBHS U LUPKYJISIIIUU, CBA3aHHBIE C YIJIOTHEHU-
€M IIPU CMEUIEHUH, UMEIOT MECTO BCErJla, TAK KaK CYIIECTBYET CaMO SIBJICHHS YILIOT-
HeHusa npu cMmemeHun (3yooB, CabunuH, 1958). Takue HUPKYISUUMU BO3HUKAIOT U
npu TepmoOape, U B Ka4eCTBe MHULIUUPYIOIIUX MPUYUH PacCMaTPUBAIOTCS UCKIIOYH-
TEIbHO HEPABHOMEPHOCTH MPOTpPEBa HAKIOHHOIO JHA (3WIMTHHKEBUY, TepiKEeBUK,
1987; Uybapenko, Jlemuenko 2008; brnoxuna, ConoseeB, 2010). B ciiygae BeceHHETO
TepMoOapa Ha CeIeHTMHCKOM MENKOBOJIBE K MPEBBIIICHUIO YPOBHS CO CTOPOHBI YCThSI
(1enbThl peKH) K HEPaBHOMEPHOCTH MPOTPEBa 3a CUET HAKJIOHHOTO JIHA JIOTIOJIHUTEIb-
HO MpUOABIISIIOTCA: 32 CUET BOJHOIO, TEIVIOBOTO CTOKA U AMHAMUYECKOI'0 HAIopa.

Bo3HUKalOT JB€ BEPTUKAIbHBIC LUPKYJIALMOHHBIE SYEWKH, UMEIOIINE B 30HE
CXOXKJIEHUS, KOHBEPTeHIIMU 00IIyI0 YacTh — GpoHT TepMobapa. [To Mepe ob1iero mpo-
I'peBa U TEIUIOBOTO PEYHOI0 CTOKA (PPOHT TepMobapa MpOoABUTAETCS K IEHTPY O3€pa.

[I'opuzonmanvuvle yupKyaayuy ¢ 8ePMUKAIbHIMU OCAMU. 3HAYUTEIbHBIN BOI-
HBIi cTOK, Gonee 1 kM® B HELENO, HEOTACIUMEIH M OT TEIIOBOTO CTOKA, HA MYTH K
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IIEHTPY 03e€pa OCOOEHHO B HaYaIbHOU (pa3e pa3BUTHS BECEHHETO TepMOOapa BCTpeya-
€T HEIMPEOI0INMYI0 «CTEHY» XOJIOAHBIX IJIOTHBIX BOJ, GPOHT TepMoOapa, U BHIHYX-
JIEH pACIpPOCTPAHITHCS BIOJIb Oepera 1o riiyouHaM U Mo Mepe 3aloJIHeHHs] BO3pac-
TAIIIUX TIyOWH MOJIy4aeT CKOPOCTh yaalleHus: (poHTa Tepmobapa ot Gepera. Cko-
pocTu ABWXKEHHS (PpoHTa TepMobOapa, onpeseaeHHbIe Tpu GOPMUPOBAHUH BIOJIHOE-
peroBoro ¢gppoHTa TepMobOapa, COXpPaHAIOTCA B MPUOPEKHON 30HE M MOCIE MPOXOXK-
JCHHsI BECEHHETO TepMoOapa, HO 3HAYCHUS BJOJH OEPETrOBBIX CKOPOCTEH JIOJKHBI
YMEHBILIATHCS IO MEpPe YMEHBIIECHUS CIOCOOHOCTH (ppoHTa TepMoOapa M30JIMPOBAThH
30HY TIPSAMOM CTpaTtu(UKaIMK OT 30HbI OOPATHOM CTpaTU(DHUKAIIMN U JTOJKHBI TTOJTHO-
CTBIO MCU€3aTh MPHU UCUYE3HOBEHUHU (PpoHTa Tepmobapa. Ho momHOCTHIO BIobOepe-
roBbIe TPUOPEKHBIC TEUCHHSI HE UCUYE3HYT, TaK KaK OHU OYIYyT «IepexBaueHbD» KOT-
JIOBUHHBIMH IUPKYJISTTUOHHBIMHU TCUCHUSIMH.

[TpubpexHbie BOABI YYAaCTBYIOT Tak)Ke B OOIIEH IUKIOHMYECKOW KpyroOaii-
Kasibckou mupkyisiiuu (Kporosa, ManbkoBckuit, 1962; CokonpHukoB, 1964; Bepbo-
J0B U Ap., 1965), orudaromeii CeleHIMHCKOE MEJIKOBOJbE M JenbTy p. CeneHra ¢
fora Ha ceBep. B 3TOM ke MecTe CXOIATCS KOTIOBHUHHBIC MUKIOHWYECKHUE TUPKYIIS-
nuu KOxnHoro u Cpennero baiikana. Peunbie cMeranHbie BOJIbI OT OJIM3KO Paciosio-
EeHHBIX poTok ["amyraii, Xapay3 u JleBoOepexxnast B mojoce ot Oepera 10 ppoHTa
TepMobapa pa3OoUBarOTCS Ha JIBE BETBH: FOXKHYIO M CEBEPHYIO C MPEUMYIIICCTBEHHBIM
pacxogom y nepBoil (ITombrtkun, 1962; Illepctsukun, 1964).

PeuHoit cTOK 3HAYUTENHHO YCHIIMBAET TOPU3OHTAIBHBIC IUPKYIISIUU: TIPU €TI0
OTCYTCTBUHU BeCEHHUM TepmoOap Ha CeJeHIrHHCKOM MEJIKOBOJIbe OB Obl TAKUM JKE
kak B Jlagoxxckom o3zepe (Tuxomupos, 1959) unu 8 Manom Mope Ha baitkane (Iep-
cTsiHkuH, 1974). Tem He MeHee, U3 TEOPETUUECKUX U IKCIEPUMEHTAIBHBIX HCCIIE0-
BaHMI TepMOOApPOB clieayeT, uTo GPOHT TepMObOapa Hapsy C COCTABIAIONICH OT (I10-
nepek) 6epera J0HKEH 0053aTelIbHO UMETh U BJI0JILOEPETOBYIO COCTABIISIONIYIO JaXe
B OTCYTCTBHE pedHOro ctoka (3unutuHkeBud, TepxkeBuk, 1987, 1989; Haymenko,
1998; Uybapenko, [lemuenko, 2008).

JlomomTHUTEIHPHOE TIPEBBINIIEHNE YPOBHS CO CTOPOHBI CTOKA MPUBEIIO K BO3HUK-
HOBEHHUIO W YCHUJICHHIO BIIOJIHOEPErOBOTO PAaCIpOCTPAHEHHUS! PEYHBIX M CMEIIAHHBIX
O3EpHBIX BOJI B TEIJIOAKTUBHON OeperoBoii 30He Tepmobapa. Baomsbeperosrie Teue-
HUS BBI3BAHBI PEUYHBIM CTOKOM U SIBJISFOTCSI CAMOCTOSITEIIbHBIMU, T.€. HE 3aBUCAT OT
LHUPKYJSIIUOHHBIX TEYEHHUM B 03€pe U MOTYT COBHAJaTh WM HE COBMAAATh C HUMHU.
Ha camom nene ceBepHas CTpys CTOKOBOTO TEUEHHS MOJTHOCTHIO COBNAAAET C LIUPKY-
nsmuert Cpennero baiikana, a 10)Hasi CTPys CIIOCOOCTBYET MOBOPOTY ITUPKYJISIHH
KOxHOM KOTJIOBUHBI K 3aMafHOMY Oepery.

BronrbeperoBnie TeueHUs, BRI3BAHHBIE BECCHHUM TEPMOOAPOM, MaKCUMAJTbHBI
B MEPUOJ YCTAHOBJICHUSI TepMoOapa, KOT/la KOTJIOBUHHBIC TCUCHUS HEBEIHKHU (Maja
PA3HOCTh TEMIIEpaTyp MEXTy MPUOPEIKHBIMHU U 03€PHBIMHU BOJAMH) U 3aTEM IO Mepe
yaaneHus ¢ppoHTa TepMobapa oT 6epera yObIBatOT, HO B 3TO BpeMsI KOTJIOBHUHHBIE Te-
YEHUS PaCTyT U TOJJEPKUBAIOT BIOJIEOCPETOBBIC TCUCHHUS, BOZHHUKIIIHME 32 CUET Tep-
Mobapa.

CouyeTaHue 3HAYUTEILHOTO BOJAHOIO U TEIUIOBOIO CTOKA, MEJIKOBOJIbSI U OOJIb-
MKUX TIyOMH 03epa CO3JA0T YCJIOBHS JJIA paclpOCTPAHEHUs PEUYHBIX BOJ, CMEIIaH-
HBIX C O3€pHBIMH, BJOJIb Oepera. ITU BoJAbI ¢ O0Jee BBHICOKUMHU TEMIIEpaTypamH,
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KOHIICHTPAIUSIMU MMUTATEIHHBIX BEMIECTB CO3/IAI0T B IPUOPEKHOM MOJIOCE KOPMOBYIO
0a3y [y1s peIO U Apyrux npeactaButesieid 6uotel. O GopMUpPOBAaHUM OCOOBIX A0MOTH-
YECKUX YCIIOBUH B pUOpekHOM yacTh CeNIEHTMHCKOTO METTKOBOIbS, OJIarONPHUSATHBIX
s OMOTHI, OBIJIO OTMEUEHO, B TIEPBYIO odepens, ouonoramu: [.FO. Bepemaruasiv
(1925, 1947); B.H. Scuutrckum (1926, 1927); K.K. Borunnesbim u ap. (1963); Mak-
CUMEHKO U Jp. (2008).

OcHOBHBIE Pe3YJIbTATHI H BbIBO/IbI:

Pe3ynbTarhl aHanM3a MHOTOUMCICHHBIX HATYPHBIX HaOMoAeHni Ha CeleHruH-
CKOM MEJIKOBOJIbe 03epa balikam BO Bpems CyIIECTBOBaHHS BECEHHEro Tepmobapa
MO3BOJIAIOT C/IENATh CJIETYIOIINE BHIBOIBI:

- JloMmuHupyoummu hakTopamu, ONpeaesSONUIMI PaCIpOCTPAaHEHHE PEUHBIX
CMEIIIaHHBIX C 03€pHBIMHU BOJ, Ha CEJIEHrHHCKOM MEJKOBOJIBE BO BPEMsI 3apPOXKACHUS
U CYIIECTBOBAaHUSI BECEHHETO TepMOOapa sBISIOTCS BOJHBIN U TEIMJIOBOM CTOK C yde-
TOM penbeda JHa, KOTOPBIE CO3Ia0T JMHAMHYECKUN HATOp U MPEBBIIIICHUE YPOBHS,
CIIOCOOCTBYIOIINE PACIIPOCTPAHCHUIO PEYHBIX M CMEIIAHHBIX C O3€PHBIMH BOJI KaK OT
Oepera, Tak U BAOJIb Oepera Bcie 3a ABMKeHHueM GpoHTa TepmMoOapa;

- B mepuog pasButus BeceHHETo TepMobapa pacmpOCTpaHEHHE PEYHBIX BOJ,
CMEIIIaHHBIX C O3€PHBIMH, MPOUCXOAUT B OCHOBHOM BJOJb O€pera C 3amoTHEHHEM
JUTOPAJILHOM 30HBI IO BO3PACTAHUIO TIIyOHH;

- Bonnblii 1 TEMI0BOM CTOK B MPpUOPEXKHOU mosoce 1-3 KM co3Aat0T Ha MEJKO-
BO/IbE CUCTEMY TEPMHUYECKHX (PPOHTOB, (PPOHTOB MUHEPATU3ALUHU, BEPTHUKAIbHBIX
CKOpPOCTEM, YCIOBHOM IJIOTHOCTU M YCTOMYMBOCTHU. B mepuon neTHero mnporpesa ro-
PU30HTAJIbHBIE TPAJUEHTHI COXPAHSAIOTCS, YTO MOATBEPKIAET TOMUHUPYIOIIYIO POJb
PEYHOTO CTOKA;

- Mopnenb 3anonHeHust CeJeHrMHCKOTO MEJIKOBOJIbS MO/ BIUSHUEM PEYHOIO
CTOKa C YYETOM BOJHOCTH W peiibea Ha ¢ Hayaia U O 3aBEPIICHUS BECEHHEIrO
TepMoOapa Mo3BOJIAET IPOrHO3UPOBATH COCTOSIHUE TepMobapa (ynajieHue ppoHTa OT
Oepera u rimyOrHY) OT BpEMEHU BOBHUKHOBEHUS;

- Becennnii Tepmo6ap Ha CelleHrHHCKOM MENKOBOJIbe o3epa balikan sBisieTcs
HOBBIM TUIIOM TepMoOapa ¢ JABMWkKeHHEM (poHTa TepmoOapa oT u Broib Oepera. Ha
Jlanoxxckom o3epe, B Manom Mope Ha baiikane Bmoib0eperoBoe MpoOJBHIKEHUE
¢dbpoHTa TepMoOapa OTCYTCTBYET;

- Bhienstorcss Tpu TUIIA BECEHHETro TepMo0apa, B KOTOPBIX XapaKTEPUCTUKH
oOxactell ¢ 0OpaTHON TemInepaTypHOU cTpaTU(UKaLKeld OJUHAKOBBI U Pa3INdaroTCs
TOJIBKO XapaKTEPUCTUKHU 00JacTel ¢ MpsMOi TeMrepaTypHO cTpatudukaiueii: nep-
BBl — (PpOHT TepmoOapa JBUKETCS OT Oepera, BIOJIBOEPETOBbIE JBUKEHUS 3a CUET
TepMoOapa OTCYTCTBYIOT WJIM HE3HAUMTEJbHBI, BIMSHHME PEYHOIO CTOKA HE3HAUU-
TEJbHO; BTOPOH — (POHT TepMoOapa ABUKETCS OT YCThs PEKH K HEHTPaJIbHON YacTH
03€pa, PEYHON CTOK 3HAYUTEJNEH M 00pa3yeT NPUAOHHOE MPUCKIOHOBOE TEYEHHUE,
BJI0JIbOEPETrOBbIE TEUCHHS 3a CUET TepMobapa OTCYTCTBYIOT; TPETH — QPOHT Tep-
Mo0Oapa MpOABUTAETCS KaK OT yCThsl MPOTOKH B 03€pO, TaK M BIOJb Oepera, 4Yemy
CIIOCOOCTBYET COUETaHWE 3HAYMTENbHBIX BOJHOTO U TEIUIOBOTO CTOKOB U peibeda
1Ha.
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