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NPE JUCNIOBUE

Ycnewnoe peweHde Taxol KpynHO# HapoAHO-XO3AACTBeHHOR npobie-
MEl, K8K Nepepacrnpefieleide BOMHBIX PeCypcoB BHYTPeHHHX BoAd, HEBO3-
MOXHO 6e3 3HAHMH TepPMOAHHAMHYECKHX MpOLeCCOoB, Olpeae/sioWKX pac—
npeneneHue, pacnpocTpaHeHHe H paccesiHHe NHUTATENLHLEIX BeWeCTB H
38rpAsHSAIOUWMX NpuMeceft B BofoeMax. YyeT AMHAMHKH BO[ NO3BO/IgeT
He TONbKO pPALMOHA/NBHO HCINONL3OBATL BOAHBLIE PEeCYpPChl, HO H yAOB/IET-
BOPHTE/ILHO HCCAeOOBATH XHMHYeCKHe # OHONOrHueckHe NpOUECCH C
He/bI0 NIEeHKH BO3MOXKHBIX OTpHUATE/IBHLIX NMOC/NeACTBHHA NepedopMHpo-
BaHAS BOOHOIO peXHMAa M HApyleHHH B SKO/IOMHYeCKOM DaBHOBECHH 03ep.

BmecTe ¢ TeM no pagy NPHYHH W, I'VIaBHOe, H3-3a OTCYTCTBHS Had-
nexaue# U3MepHTE/NLHOA TEeXHHKH TaKHe 9/IeMeHThl NMHAMHKH BOMO, K&K
TeyeHHs, TYpOyNeHTHOCTL H TypOyneHTHas mApPy3Hd, OKA3alHCb MeHee
BCEro H3yueHHbiMH., M MeHHO noatroMy B nocnensue roael — ¢ 1976 no
1979 - Ha 6ade 'mnpoduauueckolt 3kcnenunuu MHCTHTyTa osepobeneHHs
AH CCCP Ha JlapoxckoM B OHeXCKOM O3epax NPOBOAWIHCH CeLHalb—
Hble KOMIIEKCHEIE 3KCMepHMEHTA/IbHbIE MCCNeNOBAaHHs, Hamnpab/leHHbIe Ha
H3y4eHHe KMHEeMATHYeCKOR CTPYKTYphl TeueHHMsd, TYpOY/NeHTHOCTH, Bep-—
THKANMbHOTO Typ6yneHTHoro obMeHa, BHYTPEHHHX BOINH, TOHKOHR CTPYKTY::
pbl CTpaTHhHKAUHK M UMpKynauuit Jlenrmiopa. HayuHble OCHOBBI 9THX
HCCllenoBaHHufi 6BINM 3anoXeHsl npogeccopoM H.A .Jlab3oBckHM, KOTOPBIR
HelnoCpeACTBEHHO PYKOBOOM/ MpoueccoM HX paspuTuda ¢ 1976 mo 1977 r.
OkcnepuMmeHnTanbHble paborsl Ha akpaTopHax Jlapnoxckoro m OHeXCKOro
03ep BLINOMHAAKCHL C HAyYHO-HCCllegoBaTensCkux cyaob Jlumues” u , Ta-
nan”, a p fAxkuMBapckom 3anupe JlafoKCKOTO o3epa — HA CTALHOHAPHOM
MONUIoHe C XeCTKoro ocHoBaHWsa. T pynHOCTH, CBf3aHHBIE C OTCYTCTBHEM
Heo6XOOHMON H3MepHMTebHO! TeXHHKH, NpeodoeBAlHCh NPHBIEYeHHEeM K
SKCNepHMeHTANMbHLIM paboTaM Takux MHCTHTyToB, kak BHUHWOTPH,
H3MWPAH, AOUOAH, AdH, HBM, HucTuTyT mexanmkn MTY u juaude-
ckujii pakynerer MI'Y, B paMKax OOroBOpOB O TBOPYECKOM COOpPYXEecTBe.

Hacrosumee #H3gaHue HAOHCAHO KONNEKTHBOM chneuHdaiucroB HHcTH-
Tyra ozepobegeHrs . AH CCCP coBMecTHO C COTpPYAHHKAMH YKa3aHHBIX
BeIlIE HHCTHTYTOB Ha 6a3se HOBOro SKCIepHMEHTANbLHOre MATepHana,
No/Tly4eHHOI'0 C MOMOULIO HoBelwe# uaMepHTensHof annaparypel. OHO
COCTOMT H3 NHTH I'aB. B nepeoii M3 HHX cOoenaHa MONbBITKA BHISBHTH
OCHOBHbIE COCTap/fAlollHe Npouecca B3AHMOOEACTBHA Mexay aTMochepoil
H o3epomM. PaccMmoTpen HMpOKHH CHeKTp OBHXeHHH, HabnonaeMeix B



o3epax, OAeTCA OUEHKa HX NMpOCTPaHCTBEHHO-BpeMeHHbIX Macutabos. Bo
BTOpPO# MO OAHHLIM HAMEpeHHR GYKCHpyeMBIM MAJIOMHE PUHOHHBIM TEepMOo-—
B0HOOM HCCllenyeTcs CTPYKTYpa& Mo/ TemiepaTypbl NOBEpPXHOCTHOTO Cilos
BOOBI: B YACTHOCTH oOGHapyXeHHble B IITHIEBYID H CO/HEeYHYK MOrody Tep-
MHYEeCKHEe (HeOHOPOOHOCTH MO/ TeMhepaTypbl C NpPOCTpaHCTBEHHbIMH Mac-
wrabamMH OECATKH—-COTHH METPOB H pO/lb STOrC €B/IEHHS B Npoleccax ne-—
peMelIHBaHHs BepXxHero cios oaepa. PaccMmaTpHBaloTCs pe3ynbTaThl Bep—
THKANMbHOT'C 30HAHPOBAHHS TeMiepaTypbl, BpeMeHHad H3MEeHYHBOCThL I'pa—
OHEeHTa TeMIlepaTypbl H MOAY/s CKOPOCTH TedeHHd. [lokasaHbl ocobeHHO—
CTH TOHKOM CTPYKTYPHl B TepMOK/IHHE H 30He XO/oaHbIX Boa ( MHBepCHH

H (GAYKTyauMH TeMnepaTypbi), BLICKA3bIBAETCH MpeaNo/IOKeHHEe O AMHA—
MHYECKHX NpHYHHAX ee ¢opmupobBaHud, [lo H3MepeHHdaM B nepeMeHHBIX
Jlarpanxa ceofogHO NapBalMM HHOMKaATOpoM oOHapy#XeHO BHXpeBoe
MeaoMacuwTabHoe NBHXEHHe BoA B CeBepHol riyGoKOBOAHOW 4YACTH 03e-—
pa, 4TO 3AperHCTPHPOBAHO TaKXe H B NepeMeHHbIX 3#inepa BepTyUKOH
BMM.

B Tpetbeit rnape npHBedeHB! De3yNBLTATH! HOBEIX 9KCNEPHMEHTANBHBIX
HCC/lenoBaHuit uupKynauui JleHrMmiopa: HX reHepallid, OCOGEHHOCTH KH—
HEMATHKH, MNPOCTPAHCTBEHHO-BpPeMEHHAT H3MEHYHBOCTb, PONb B GopMii—
POBBHKHHK BepxHero cnos osepa. [[pousbeneHa OUEHKA BejIHYMH KoapdH-
LHEeHTA TMOPH3OHTANLHOI'O W BepTHKanbHoro TypbyneHTHoro obmeHa B
UHPKY/IAUMAX; olpede/leHbl 3aBHCHMOCTH CKOPOCTH HHCXOASUIHX [BH-—
KHeHHil B Monocax KOHBePreHIMH LUHMPKY/IaUHH OT CpenHeifi CKOPOCTH BeT-
pa od pa3iiduHbIX YCIOBHH yCTOWYHBOCTH MPHBOOHOTC CJ/lIOS H paafliyd—
HO# HanpapB/leHHOCTH NOTOKOB Tella B CHCTeMe Boaa-poanyx. [lo pan-—
HbIM CMEKTpanbHOI'O aHAalH3a NOo/d ABHXKEeHHH BhigB/leHAa MeXrpynnobas
CTpyKTypa uMpkynauui, [lonyuenHble NonysMOupHYeCKHe H SMIHPHYECKHe
38BHCHMOCTH NapaMeTpoB UMPKyNauu# OT GOHOBBIX I'HAPOMETEOpPO/IOTHYe-—
CKMX YCMOBHH MOXHO pPEeKOMEHOOBATL Msi pa3paboTKH METOAOB NpOorHo3a
TepMOIHHAMHYECKOI'O peXHMAa BepXHero KbaaWogHopoaHoro chnod. [lpen-
CTaBNgeTCs MNepCneKTHBHBIM HCMNONB30BAHHE MONYYEHHBIX 3aKOHOMEpPHOC—
Telt B 3KONOrHYeCKOM MopaendpoBaHuu. OuepBUaHAa BO3MOXHOCTB HCMOMNb—
30BAHUA PE3YNLTATOB [PH PelleHHH MeTOIMYEeCKWX BONPOCOB penpeseH-
TaTHBHoro cbopa rHAPOXMMHYECKOH M IHAPOGHONOIHYECKOH HHGOPMALHH.

B uyerpeproii rnape no naHHbIM H3MepeHHi TepMOAHEMOMETPOM Myilb—
CAIlHOHHBIX COCTAB/If0UHX CKOPOCTHOI'O NOJg TeYeHWH WCCIeaylTcs Xa—
PAKTEpPHCTHKH MenkomacwrabHoii TypbyneHTHocTH, PaccuuTanbl kosbdH—
LHEeHTHl BepTHKanbHOro Typby/neHTHoro obMeHa, CneKTpbl, CKOPOCTH [OHC—
CHMANHH TYpOYNEeHTHOK DSHEPrHH H 3ABHCHMOCTH 3THX [apaMeTpoB OT
(GOHOBBIX T'HAPOMETE0 POIONHYeCKAX H MOPPOMETpHYeCKHX ycrnoBH#, [Tpu-—
BO[MTCH CONOCTABIIeHHe MOMEJLHbIX 3HauYeHHH BEepPTHKAILHOIO TypbByneHT-
HOI'0O nepeMeLIMBAHHS C [OAHHBIMH H3MepeHHf TepmMoadeMoMeTpoM. Hc-—
ClleAyloTCd BHYTPHBONHOBBIE KoneGaHWd TeMIOepaTypol 110 W3MepeHHdaM
TepMokocoil. BriaBeno pasiMuke B TeMnepaTypHblXx KoneGaHHax B Tep-—
MOKNHHE H B NMPOMEXYTOYHOM CJIoe MeX[1y TepPMOKIHHOM W aHoM. O6-
HAPDYXEeHbl 3HAYMTE/bHbIE BHYTPEeHHHE BOJIHLI, BBI3BAHHBIE NPOXOKOSHH—
eM MeTeOpONorHUecKHX QPOHTA/NLHEIX pa3fenoB.



B naroil rnape naeTca OnNMCaHHe AannapaTypHoro KoMI/eKca, HC—
NoNL30BaBUIerocs Ang I'MAPOPM3HYeCKHX H3MepeHH# B Jl agoxcKom o3e-
pe. PaccMoTpeHbl NPHHLUKNHA/ILHBIE KOHCTDYKTHBHBIE OCOGEHHOCTH Typ-
6ynuMeTpoB, GYKCHpYeMBIX H 3oHOMpylomux yctpoficte BHUM®TPH, Tep-
moaonna AO MOAH, suxpemepa H3MHUPAH. O6cympaeTca MeTonHKa no-
CTAHOBKH SKCNEepHMEHT& NO H3Y4YeHHI0 MenkoMacurabho#t TypbyneHTHOC—
TH W [OAeTCH OUEHKA TOYHOCTH MNPH TepMOAHEMOMETHYEeCKHX H3MepeHH-
sx B o3epe. MccneagyeTcs NpUMEHHMOCTE HOBOI'O MPHHIKNA H3MepeHHH
AMHAMHYECKMX [POlLeCCoB B 03epe Mo AAHHBEIM PEerMCTPAIHMH OHBEPreHUHH
€CTeCTBEHHOIO NIeKTpPHYeCKOro nons ,Buxpemepom”. [lonydyeHHble xapak-
TEepHCTHKH HCClleAyeMbIX MPOLeCCOB MMO3BOJIAIOT CAaeflaTh BBIBOON O TOM,
YTO BEpPOSTHON MPHYMHON 3AperHCTPHPOBAHHLIX ,BHXpeMepoMm” (IyKTya-—
UHA ABNSIOTCH BHXpPeBBIE 3/IeKTpPHuUECKHe nond, obyc/lobBleHHble IeHepa-
uMel BuXpe#t B Bofae.

HUrorn mccnepopaun#t, npencrapfieHHbie B MoHorpabuH, aBIsOTCH nep—
BOii MOMNBITKO#H BOCMOJIHHTEL CYLECTEYIOUHA npoben B MCCenoBaHHH OMHA-—
MHMYECKHX MNpolleccoB B o3epax. B panpHeiilem npepnnosaraetrcs nepefiTi
OT 3MH3COMYECKHMX HAGMONeHHH K CHCTEeMATHYECKMM C Le/bI0 CO3[0aHHs
NPOTHOCTHYECKO# MoOenu AMHAMHYECKHX NpoLeccoB B o3epax. Peueunne
Taxkol 3apgauM NO3BOJIMT YNPABIATH BOAHBIMH PeCypCaAMH B BOOoOeMax.

CuuTaeM CBOMM NPHATHBIM OO/IIOM BHIPA3HTE 6/1arofapHOCTL 38 aK-
THBHOE y4acTHe M GONbIUYO NMOMOIIL B SKCIeOMUMOHHBIX paboTax crap-
wemMy uHXeHepy MucTuryra osepopenenng AH CCCP Ilayranoby T.A.u
KanuTady HaydHo-HCcrepoBaTenbckoro cyada ,Tanan” lNMaxomory I'.H.,
a TaKke BCeM CHeUMa/IMCTAM YKA3aHHBIX BhHIE YYPeKIOeHHH, NPHHAMAB—
ILIMM y4YacTHe B SKCNEepPUMEeHTAMBHBLIX HCCleq0BAHHMX.



F'napa I

O CIEKTPAX TEPMOOWHAMHUYECKHUX MPOLECCOB
B O3EPAX

1.1. HEKOTOPBLIE BOMPOCHI B3AMMOJEWCTBHSA
B CUHCTEME ATMOC®EPA-O3EFPO

OpHolt M3 BawHBIX NpobieM coBpeMeHHOH HaykH o 3emie ciliegyer
CYHTATL KOMIWIEKCHOEe HCCllefoBaHHe NpolleccoB, NPOTEKAmHMX B aTMo-
chepe, muTochepe u ruapocpepe. BaaumoneficTeHe B CHCTeme aTMoche-
pa-BoaHas NOBEPXHOCTb 3JemMil olpenenseT Xon (QH3HYECKHX, XHMHHYEC—
KHX, OHO/OrHYeCKHMX NpOLEeCCOB, Bbi3blBAT SHAYHTE/LHbIH OOMEH SHepra-
eff, TeNjioM H BelecTBOM, XapaKkTep B3aHMOOeACTBHH Kaxaoro KoH-
KpeTHoro BofaoeMa C aTMoCpepoll CymeCTBeHHO 3ABHCHT OT NPOCTpPAaHCT-
BeHHBIX ero macwra6op, T.e. miomagd, ¥ Moppomerpuu. [lpu srom B
CH/IYy NOJIKUMK/IMYHOCTH BHEIUHMX BO3AeHCTBHI pasHomacwTabHOCTL BO-—
poemob npHobperaer ocobo BamHYIO poilb.

HabnmoneHHaMH yCTaHOB/IEHO HallHuMe IHPOKOI'o ChnekTpa KoneGaHu#
pasfUYyHOro NPOMCXOXASHHs B BOOHO# ToMue H aTMocpepe ( MOHHH H
ap., 1974). Upentupukauus xoneGauuii npencraenser coboli BaXHylo Ha—
YUHYI 3ajady, peuleHHe KOTOpPOH OCNOMHEHO HENOJIHBIM 3HaHHeM (H3u-—
YeCKMX OCHOB QOPMHPOBAHHSA pPa3NMYHEIX NpoueccoB, XapakTepHo#ft oco-—
6eHHOCTBLIO COBPEMEeHHOI'0 2Tana HCClleloBaHMii gBlieTCd COBMelleHHe B
NOHATHH ,H3MEHYMBOCTL"” HHPOPMALHMH O MepHOOHYECKOH H3MEHYHBOCTH,
obycnoBneHHON acTpOHOMHYECKHMH NPHYMHAMM, B 'O PHTMHYECKHX Npo—
ueccax reopM3uyeCKOro MPOHCXOXKAeHUsA, obnapaoumx Gonbuo# nepeme—
#aeMocThio., Peus MOeT O NpHAMBAX, CYTOYHBIX M Ce30HHBIX Ko/leGaHusax
pasfinyHbIX XAPAKTEPHCTHK, C OOHO# CTOPOHBLI, H O LHPOKOM CIeKTpe
pa3aHoobpasHelX KonebaHuii, OT NOBEPXHOCTHBIX H BHYTPEHHHX BOJNH [0
rinobanbHEIX H3MeHeHHH K/IHMara, — ¢ apyrod. 3aMeTHM, YTO BbiAelleHHe
kKoneGaHul#ft pas/IMYHBIX THIIOB OCYIIECTB/ISeTCH HA& OCHOBe 3MIMPHYECKHX
nausbix, McnonwayeMele npu STOM CTATHCTHYECKHE MeTOAbl MO3BONIOT
NOMy4YaTh OOHM H Te e XapaKTepPHCTHKH g NpOLeCCOB pasiIM4HOIO Npo—
HCXOKAeHNs, YTO Be[eT K YCH/eHMIO AHAMOTMH MeX1y [pOoABAIIHAMHCH
KonebanusamMu, CBg3aHdbIMH C BO3AeHCTBHEM ACTPOHOMHYECKHX M reodu-—
3MYeCKHUX ¢aKTOpoB.

HMaMeHYMBOCTE I'MOPOGHBHYECKHX MNojefl MOXHO NpeaCTaBHTbL KaK Co-—
BOKYNHYI0 H3MeHYHMBOCTL TepMHYeCKHX XapaKkTepHCTHK M nokasarelne#
[OMHAMHYe CKOI'O COCTOSHHMS BOOHOH TOJILIM,. HBCMOTPH Ha B3aHMO3aBHCH=-
MOCTB TEPMHYECKHX M [MHAMHYEeCKHX MpOUecCOoB, BBHAY HeCOBeplLIeHCTBAa
MeTOAOB BHIABMEHHS H3MEHYHBOCTH NPHXOOHTCH PACCMATPHBATEL HX Npo— .
AB/IEHHd pasfernbHo,



OnucaHHe H3MEHYMBOCTHM OOBLIYHO NPOM3BOAMTCH ABYM# cnocobamu.
[epBrifi — reHeTHYECKHH# noaxon, OCHOBAHHBIA Ha (PU3HYECKOH MHTepnpe—
TAUMM [POMCXONSIMX IPOUECCOB C BhiAeNeHHeM MCTouHHKA (uCTOuHMKOB)
xoneGaHug ¥ BHEWHHX MApaMeTpOB, BIHAKUKX HA ero HHTeHCHBHOCTh.
duauyecKas OCHOBA TAKOI'O NpeACTaBlleHHs — ero IiaBHoe MpeHMYyIlecT-—
BO, HO Ccnaboii CTOPOHOH AB/SETCH Heolpe[e/ieHHOCTb NepHoaa kKoneba—
HMS, Kak, HanpuMep, B C/lydae CHHONTHYECKHX XonebaHWii, a TaKXe BO3—
MOXHOCTbL COBNaAcHHS NepHoRoB KoneGaHuM pas/IHyHOIO MPOHCXOXOSHHI.
3To 06CTOATE/LCTBO ONpeae/ld/io WKMPOKOe pacnpocTpaHeHHe BTOPOro
cnocoba ONMHCAHHA H3MEHYHBOCTH — NO dopMaibHOMY MNpPH3HAKY - Xa-
pakTepHoMy nepuomy ( Mosmr u nop., 1974). o pesayabTaTam BepOSTHO-
CTHOT'O aHAa/H3a HemOCpeACTBeHHbIX HeboneHHH OOBIYHO CYAAT O 4Hac-—
TOTHOf CTPYKType NpoLecCoB, & 3aTeM [e/laeTCs MOMbITKA HX ¢(H3HYeC—
ko#fi mATepnperamnn. [locnemHee, onHaxko, oajieko He BCerjga BO3MOXHO,
NOCKONBEKY B OOHOM YaCTOTHOM HHTepBajie MOI'YyT CYyWecTBOBaTh Koje-
GaHus pas3/IMYHOrO NMPOHCXOXKIOSHHS; 23TO AB/IFeTCH TAaKkKe NOATBepXAeHH-
€M BO3MOXHOCTH HeNHHeHAHOIro B3aMMOMAEHCTBHS PA3NHYALIX HCTOYHHKOB
H3MEHTABOCTH.

dopmanbHoe ONHCAHHE CTPYKTYpPBl NPOLECCOB MOXKHO OCYIIeCTBATh
[0 NpH3HEaKy TOH YACTH CHCTeMbl arMochepa-BofoeM, B KOTOpo# pac-
NMoJoMeH HCTOYHHK reHepanwd koneGanuit. Tak, npuiMBHbBIe, CYTOUHbIE
H ce30HHble KoneGaHua o6g3aHbl CBoeil reHepauuel npoueccam, CBs-—
3aHHEIM He C CHCTeMOl, 8 C BHellHell MO OTHOWEHHIO K HeH obnacThbic.
Mexroanopass ¥ CHHONTHYeCKAs H3MEHYHBOCTE TepPMHYECKOI'0 COCTOSHUSA
BOAOEMOB OGYCOBIeHAa H3MEHUMBOCTBIO HHMPKYNSALHOHHBIX GaAKTOpPOB, YTO
CBA3aHO C npoueccamn B cBoBogHON armochepe, a He TOMbKO cobCTpeH-
HO B cHCTeMme aTMocthepa-Boaoem. [Ipu HenocpencTBeHHOM B3aMMoAeH—
CTBHM BOgoOeMa C arMoctepoit BOSHMKAET IeHepauus BeTPOBHIX BOJIH
H TedeHHUi, MTPOUECCOB C NEepPHONAMH, /IeXAWWMH B MHKPOMETE0POJOr Hye—
ckoft ob6nacti. HemocpencrBeHHO B BofoeMe BO30YXKAAKWTCH BHYTpPeHHHEe
BO/IHEI, HHEPHHOHHBIE TEeYeHHS H T.[.

Paapenenue cucremMbl Ha 30HBI I'eHepalliH, eCTECTBEHHO, YC/IOBHO,
TAK KaK BCe Mpolecchl, npoucxoasume B obofloukax 3eMiH, B3AHMOCBA—
3aHB!, 2 HCTOYHHKOM 3SHEprdd WLis TEePMHYECKMX W AMHAMHYECKHX [pO-—
LecCCcoB 4BAFeTCH H3MeHYHBOCTEH B MOCTYINIEHHH Teriopoit sHepruu ColtH—
Ha H H3MeHeHHe AaCTpPOHOMHYECKHMX yC/oBHMi. [IpMHMMas BO BHHUMAaHHe
3TY OroBOpPKY, TeéM HEe MEHEe MOXHO BHIAE/IHTL YeThipe 30HBl, B Ke}—
pofl M3 KOTOpeIX AefiCTBYIOT pasa/uyHble ¢akTopel (cMm. cxemy).

3 orva T - z30Ha redepaud konebGaHuii, BEISBAHHBEIX H3MEHYHBO—
CTBI0 ACTPOHOMHYECKHX YCIOBHH. MHTeHCHBHOCTE BO3OyxfaembiX B ar-
Mochpepe H Bone kKonebaHHE omnpenefgeTcs MeCTONONOXeHHeM o6BeKTa
Ha nnaHeTe H ¢asofi HU3KOH YAaCTOThl, T aK, HHTEHCHBHOCTH CYTOYHBIX
koneGaHuli 3aBHCHT OT WHPOTHI MEcTa M BpeMeHH I'oaa, B TO BpeMsd
Kak koniebaHMs B BellMuYMHe cojiHeuHo#f noctosHHo# ( Konmaparwes, 1971)
CKA3BIBAIOTCH HAa CEe30HHOH H3MEHYMBOCTH IPOLECCOB.

R ona [l - 3oHa cBoGoaHON armMocdepsl, NpolUecCh B KOTOpOH
3aBHCAT OT robalbHOrC XapakTepa paclnpefelleHHs KPyNHbIX BOOHBIX
GacceifiioB H MacCHBOB cywH. K 3aroft soHe mnpuypoueHa reHepanus

9



OJIHHHBIX H CpeOBuX IVlaHeTapHbIX BOJIH, B TOM 4YHCJ/Ie UIHKIOHOB

¥ AHTHIUHKIOHOB; TakuM obpasoMm, B aTo#ft ofnacTu reHepupyer—
cd CHHONTHYEeCKAas M3MeHYHBOCTb. Mexronopas H3MeHYHBOCTE TakKMe 3a-
BHCHT oT obmero (rnob6ambHoro) xapakTepa noacTHaaloWel NOBEpPXHOC—
TH, 8 OT /I0KalbHBIX ocobGeHHOCTe# — B MeHblle# creneHH., B aroit 30-
He Ko/iebaHHs aCTpOHOMMYECKOI'O NPOMCXOX/SHHS IpeTepnepBalT TpaHC-—
popMaumio: Kak NOKA3AIM pacyeThl paBHOBECHBIX TeMuepaTyp Wis 3em—
nu 6e3a armocdeprl, TeMneparypa Ha WHpOTEe 60°C c.w. B fHBape coc-
rapnset -84°C, B mone -1°C ( Wiin-Nielsen, 1970), a peanbHas
TeMIepaTypa B Te Xe Mecsubl - cooTBeTcTBeHHO -14.6 u +13.6 C(Py-
Gunwretin, 1970).

3 oua lll - 30HA B3anMOAeHCTBHa aTMochepsl M BogoeMa., Xa-
pakTep npoueccoB B 3T0# 30He 06yC/OB/eH NOKANbHBIMH OCOBEHHOCT -
MM noacTHaawmed NOBEepXHOCTH - I'JIyGHHOA BOAOEMA, €r'e I'OpPH3OHTAIb=-
HBIMH pa3mepami. B Beit popMHpyIOTCa BeTpoBLIE BOJIHBI M TeueHMd,
npouneccel o6pasoBanns KBasmomsopomHoro cinos (Kpaye, 1976). B To
Xe Bpems kKonebGaHus, Bo3HMKkawoumMe B 3oHax I m II, non poapeficTEneM
arMochepsl M BoAoeMOB nperepnebaiT B 3o0He lll sHaunTenbHble HAMe-
HeHNg.

3 ouna 1Y - cobcreerHo sonnas Tonma. B Hefi TpanchopMmupy-
I0TCa KojleGaHug B COOTBETCTBHH C (HBHKO-IeorpapuyeCKuMH ocoGeH-
HOCT$IMH [@HHOI'0 BojoemMa. Kpome TOro, NMpoHCXOXOeHHE HEeKOTOpbIX
xoneGaHHii MoXeT GBITH NPUYPOYEHO HENOCpeACTBEHHO K BOOHOH TOJINe.
3TO, HANpHMEp, BHYTPeHHHE BOJIHBI, HHEpIMOHHbBIE TeYeHHd W Ap.

T akum obpaszoM, kaxnas M3 30H ABNEeTCH, C OOHOHW CTOPOHBI, MeC—
TOM T'eHepalMA Onpefe/ieHHOro THna KojiebGauu#, ¢ Opyro#l - MecToMm
TpapchopManmu npyrux xonebamuit. Mckmouenne cocrasnger 3oHa 1,
npencraengiomas coboi 30HY MepBHYHOrC INeHEpPHPOBAHHS TEINIOBOR |
MeXaHHYeCKOH SHeprid.

[lponeccel B Tperkeft H 4YeTBepToO# 30HaX, KaKk OTMe4YeHO, B OCHOB—
HOM 3aBHCAT OoT Macurabos Bogoema, O606iieHHO OCOGEHHOCTH Hponec—
COB, CBR3AHHBIE C YC/IOBMSMH MOPHOMETPHH, MOMXHO HA3BaTh NpOgBIeHH-
AMHM HHEpIHOHHOCTH BoaHoro obwbexra. CBOHCTBOM HHEPUMOHHOCTH 06—
nagaloT BCe MarepHaiibHble o6bexThl. KoneGaHnusa, nmpoucxonamue B BOO—
HOM oOmexTe, obnapanr YeThHIpbMA NPU3HAKAMM, KOTOpBIE 3aBMCHT OT
paamepop Bopoema: 1) xapaktepoMm; 2) cnoem TiposBneHHs; 3) crene—
HbIO NposBjieHHs ( HHTEHCHBHOCTL); 4) COBMUrOM ¢A3LI NPOABJIEHMS OT—
HOCHTe/IbHO feficTByome#t BHeuHe# cuibl, Kaxgpii M3 3THX NpU3HAKOB
MOXeT CYWeCTBeHHO pas/IiiaThCsd B 3aBHCHMOCTH OT MacwTaboB Bopooce—
Ma, YTO pacnpoCTpaHseTCd KaKk Ha TepMHYeCKHe, TAK H Ha [MHAMHYE—
cxue nponecch ( puc,1.1.1).

Xapakxrtrep Kone6baHui# — ocobeHHOCTH H3MEHYH-
pocTH. fIpkMM nposBlieHMEM XxapakTepa KojleGaHusa SB/IIETCS Ce30HHAS
H3MEHYHBOCTb B I'MIyDOKHX M Me/IKMX Bogoemax: B INTyDOKOM Bopoeme
B TeYeHHe ropa MeHsiorca Gasel CyecTBOBaHMS OAHOPOAHOIO Cilof
CKkaykKa, a B Me/IKOM BOJ0OeMe - OJHOBpPEMEeHHOe H3MeHeHHe TeMIepa—
Typel BCEro roMoTepMHYHOr'o croiba eomul. llnpoko H3BeCTHa NMMHMTH-
pylomas polb pa3MepoB BOAOEMOB B BOSHHKHOBEHMH IPHJIMBHBIX [ABHXe—
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Cxema npeofpasopsanns KonebaHuii pasiu4YHOTO NMPOHCXOKACHHS

Fenepaumsa Kone®aHuii, BbI3BAHHBLIX ACT POHOMHYECKHMMH

3oua I pakropamu
Tpanchpopmauns koneGauuit, pei— | [enepauna xoneGanni
3oua 1l 3BAHHBIX ACTPOHOMHYECKHMH B CcBOGOOHON aTmMo—
dbaxTopamu ciepe
T panchopmaunga xonebanuit lenepaunsa KonebaHui
Jona 1l aCT pOHOMHMYEeCKOI'o U I'eo— B npollecce B3auMO—
(PH3MIECKOr0 NPONCXOXOSHHS peficTBua armochepbl
B npouecce BaauMoeHCTBHSA H Bogoema
armochepel W BojoEMaA
Tpaschopmanus Konebanui Fenepauusi Konebanui
3ona 1Y PA3HYHOIO NPOMCXOXAES HHS B BOAOEME
B BOOHOW ToOIIIe

HHA W MHEpDLMOHHLIX KojeGaHmi., B Manbuix M cpegHHX o32pax ABHMEHHI
Takoro poga He HabmogaeTcs, B KpPyIlibIX 03epax HHepLUMOHHbIE TeyeHHs
BHOCHT CYIleCTBEHHBINH BK/aa B obinylo M3MEHUYHBOCTHL TEYeHHiH; ¢ Apy-—
roff CTOPOHBI, NPUIMBHBIE [ABMXEHHd AOCTHI AT 3HAYMTEe/NLHOW HHTEHCHB—
HOCTH TONBKO B OKeaHe M OKPAHHHBbIX MOpPSX, & B 03epax Hes3HAUYHTe/lb—
uet ( Xarumucon, 1969).

Cnoi nNpogabBbneHUda Konebaduuin - Ta 4acThb
BOZHON TO/IM, I'Ae NPOTeKaeT Npolecc, onpejelgeMsiii Kak KonebaHue,
B saBucHmMOCTH ,OT XapakTepa Npolecca M ero HHTeHCHBHOCTH ClOH Ipo—
AB/IeHHS Kojlebaius MOXeT MMEeTh TOJILIMHY OT COTeH MeTpoB N0 CAHTH—
MeTpoB. |lpy 2TOM XapakTep NOCTyIVIeHMd SHEPrHH H3MeHUMBOCTH Oll—
pegenseTcd TaKMMH napaMeTpamMM, KakK IUHPOTA, MeCTONONoXKeHHe O6b—
eKkTa B cucTeme rviobanbHOM UMPKYAaUMH U MophoMeTpHYecikHe ocobeH—
HocTu BogoeMa. [lopsnok rnyGMHBI NMPOHHKHOBEHHS CYTOYHBIX KonebaHuii
pa’1ManfoOHHOIO NPOMCXOXISHNWS B OKeale [OOCTHI'aeT AeCHATKOB METpOoB,
a B HeGO/bUIMX 03epax — /IHIb HECKO/NLKO MeTpoB., XapakTepHble pas—
Mepbl LHPKY/ISUMOHHEIX syeek JleHrmiopa B OKeaHe Ha nopsaok Godbue,
ueM B oaepax (c. 50).

CTeneHdsn npodaBsneH”Huwa Koaebadani -=nx
MHT@HCHBHOCTb, KOTOPdA§ CYWECTBEeHHO 3ABHCHUT OT BelIHYMHBLl BHellHe}
CHUibl, BblapaBuled Koniebanne, M obbemMa Bo/, BOBIEYCHHLIX B [ABHMEHMHE
Tak, cyTouHas H3MEeHYHBOCTL TeMIepaTypbl BEPXHEro C/losfi B oKeaHe
penko npespimaer 0,2-0,3°C (2a uckmouennem 30 ¢ 6oabO; Te pMH-—
YeCKOH TOPH3OHTANLHON HEOOHOPONHOCTLIO),a B MEeK4X BOOOEMaX MO-
HET JIOCTHTuTh HECKOTBbKHX TpaaycoB. Breinapgeswe omHoro m toro  we



A 13

1 1 1
tg g iz

oy

Puc.1.1.1., KauecTBeHHOe BNHgHHe pa3MepoB BOAOEMA HAa IposiBlleHHe
KonebaHug. =

a = 30Ha npoaB/leHMs, 6 — cTeneHb NPOABIEHHUS (m_{'reucnanoc-rb), B-
has30BLIH CABUT ( sanaspeipanne); 1 - manuiii o6vexr, 2 - KPYNHbIA 00—
eKT.

KO/IMYECTBA OCAOKOB MOXET CYUEeCTBEHHO M3MEHHMTL BEMYMHY CTOSHMS
YPOBH& Npyna M NMpakTHYECKH He OTPA3MTCH Ha ypoBHe KpYIHOTO o3epa
MM MOps. p )

Benuuunna daszoBoOoro caobBHI'a — 3ana3idbiBaHHe peak—
uuu nwboro BonHoro o6bekra Ha BoaneicTane BHewHel cunel. Bennuuna
a3anasiblBaHUE KaK Mf TEPMHUYeCKHX, TaK U I/ OMHAMHYEeCKHX MpOLeccoB
CYMeCTBEHHO 3aBUCHUT OT MophomeTpHueckux ocobenHocTeit Bonoemos.T ak,
3anaaplBaHMe CPOKOB MAKCHMA/IBLHOI'O TeINloCOoAepaHWsd BOOHOH TOJIM
3aBHCHT HE TONBLKO OT THNA K/IMMATA — KOHTHHEHT &/IbHOT'0 WM MOPCKO-—
ro, Ho M or obbema Bol, BOBJEYEHHBIX B Ce30HHOE WM CYTOYHOE KO-
nebanue, Ha opoHo#t wMpoTe MAKCHMYM TEZIOCOAEPKAaHHS B CE30HHOM
KoneGaHMKM NPUXOOMTCH y OKeaHa  Ha Ha4a/lo CeHTabps, Yy KPYynHsIX
03ep - Ha aBrycT, Yy Me/KHX BOAOCEMOR — Ha MINbL (HA MOMEHT ¢ Mak-
CHMAanNLHON TeMmnepaTypoli Boaayxa). 3wibb, npencrapisowas cobolt oc—
TATOYHOE BOJ/IHEHHe IIPH NpexKpaweHWd AedCTBUA BHeWHed CHllbl, T.e, BeT-
pa, nonyuaeT GoMnblUioe pa3BUTHE TOMLKO B KPYyNHBIX BOAOeMax.

O6uee poapeficTBHe HMHEpPLUHOHHOCTH BOAOEMAa Ha Te WA HHBIE Xa-
paKkTepUCTHKH KoneGaHMii pa3HBIX NepHOOOB ClIOKHO. DTO Nnpexae BCEro
OTHOCHTCH K BO3MOMXHOCTH pe30HAHCHOT'O B3aMMOOeHCTBUA KonebaHuM B
BOJHOH Cpenge M arMocdepe. XapaKTepHBIM NMPUMepOM SBIMIOTCS Ce MM,
napaMeTpel KOTOPBIX B OCHOBHOM 3aBHCHT OT MOPHOMETpPHYECKHX OCO—
tennocreii Bonoema. C apyro#t CTOpoHbl, OT pasMepoB BOOOEMOB 3aBH—
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cur OOLIMHA XapaKkTep NpogB/leHHs PA3/IMYHBIX KonebaHuin JIUMUTHpyouaa
poNb pasMepoB BOACEMOB CBd3aHa € pasjinyieM (akTOpoB, BhI3BIBAIOLIMX
Te WIH HHble npouecchel. T ak, TepMHYeCKHe KojlebGaHHs JIAMHTHDYIOTCH:
a) yBenMueHHEM MACCHI, BOBjleYeHHOH B kKoneGanne; 6) KONHYECTEOM
MeXaHHYeCKO#i SHeprHH IpoleccoB, YyYACTBYIOUIMX B NepeHOCe TeIloBOr0
HMIYy/ILCa; B) CYIeCTBOBAHHEM ATMOCHEPHEIX NPOCTpPAHCTBEHHBIX HEOO—
HOPOMAHOCTe} pas3/InyHbIX Macwrabor, [locnenHee ycjobBHe OTHOCHTCH H
K NeHepauWH [RPHXKEeHM# PA3TIMYHOT'O THIA B Boje, T.e, HMeeT obmui
XapakTep M [/ TepMHYeCKHX, H [jid OAMHAMHYECKHMX npoleccos. Mcxo-
Og M3 9TOr0 MOXHO pasfe/liThb BOOOEeMbl HA HECKO/LKO I'pPyIn Mo BeilH-—
wiHe [oWALH; NpoLeCChl B BOAOEMAX Pa3/IHYHLIX pasMepoB o6yciloBie—
HBEl XapakTepoM I'eHepalMH TeX W/HM MHBIX OBMKEeHHH, BEI3BAHHBIX HeoO—
HGPOOHOCTLIO BHEIUHMX CHIL

Manble pogoeMel. [Tofle BHEWHMX CHII OONHOPOOHO, 38 HCKIIIOYeHHeM
NOKANBbHBIX HEOOHOPOAHOCTER, T.e, MHKpoBaxpe# armocpepbl. OueHb
Gonburyo polk B GOPMHPOBAHHH pPeXHMA MOXET MI'PaTb IPHTOK H CTOK
BOM, NEePeHOCHMEIX NOCTOAHHBIMH M BpPeMEHHBIMM BOOOTOKAMM.

Cpennre pogoeMel, Macwrall BOOOEMOB TAKOB, YTO CYIECTBEHHOE
sHaueHHe NpHoGpeTaloT HeOOHOpPOOHOCTH CHHONTHYEeCKHX o6pasobBaHuii;
BO3MOMHO BO3HHKHOBEHWE 3HAYMTE/ILHBIX HHPKY/SIUMOHHBIX OBMHMXeHUH,
CBA3AHHBIX C CHHONTHYECKHM HHTepBa/loM aMeHynsBocTH (MoHMH H Ap.,
1974). Opnako MacwTabbl BONOEMOB ellle HeOCTATOYHEI [jIf PA3BHTHS
nBHXKEHH{, BbI3BAHHBIX IMPOTHON HEOOHOPOMHOCTHIO NOCTynalpmel sHep—
FHH; KaxK NpaBUilo, aNBeKTHBHbBIE IOTOKM B TAKHX BOOOEMAX He IpPHBO—
09T K 3HAYATE/IbLHBIM H3MEHeHHSIM XapaXkTepHCTHK BOOHOH Maccekl, Mac-
wTabel 3THX BOAOEMGCB — OT [OECHTKOB [0 HECKOJLKUX COTeH KH/IOMeT-

- poB; CloJa OTHOCHATCS BCe KpPyNHBlE O3epa M HeKOTOpble BHYTpEHHHE
Mops. '

Kpynibie Bomoemel. [lofis rUOponora4ecKMXx XapakTepHCTHK B Mac-
wrabe CHHONTHYECKMX KojieGaHMii HeOAHOPOOHBI, KAK M [BMXEHHH, CBa-
3aHHBIX C ACTPOHOMMYeCKMMM daxTopamu. BosHnukalor apmxeHnHs, obyc-
7I0B/IeHHble CEe30HHOW HeO[OHOPOAHOCTHIO B NOCTYIVIEHHH TeIVIOBOK 3Hep-—
ruid Conuua, riao6ansHBIM NepeHOCOM BOSMAYIHBIX H BOOHBIX MAacC, BilH=—
AHHEM HMSMeHgloilefica ¢ muporolt chnbl Kopuonuca.

Taxkum ob6pasom, C poCcTOM pasMepoB BOAOEMOB CO3AAITCH YCIOBHS
18 BOSHHMKHOBeHHMs Bce Gonee kpynHoMacwTabHBEIX ABWKEeHMH, 06yclioB-
MeHHBIX fOeHCTBHeM KpynHoMacuwTaGHBIX CH/, Mg KOTOPBIX XAPAKTEepHBI
SHAYMT2/IbHAS HHTEHECHBHOCTH M GonbliMe BpeMeHHble MacwTabbl, T.e.

C poCTOM pa3mMepoB BOfOeMa pacTeT BKjiag B o6yl M3MEHYHBOCTb
TepMHYECKHX H OMHAMHYECKEX npoueccoB Goflee KpynHoMacuTabHbIX
NpoLeccoB,

1.2. O CIIEKTPAX [BUXEHWH B KPYTIHhBIX O3EPAX

Konebanus ypoBHsi, NOBEpPXHOCTHEIE M BHYTPEHHHME BO/HBI, TedYeHHH
D o3epax CyWecTBeHHO M3MeHYMBB! B MPOCTPAHCTBE W BpeMeHH. 3To
CBA38HO CO C/IOKHBIM XApAKTepOM B3aMMoage#CTBUs MHOTHX (aKTOpOB.
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MuOTO)AKTOPHOCTb,  MWMPOKMH AMANA30H M3MEHYHBOCTH, NOJIHLHKIMYHOCTD
CymeCTBEHHO 3aTPYOHSIT HCC/lenoBaHue 3THX npoueccos. [losToMmy Han-
Gosiee appeKTHBHEIM METOJOM H3YYeHHS CAOKHBIX TepPMOIHHAMHYECKHX
nponeccop M nojielt B KpylUHHIX O3epaX @BIfeTCH WX NpencTabieHue Kak
BEpPOSTHOCTHEIX NMPOUECCOB, NOAYMHAIOUMXCH 3aKOHAM TepMOT'MAPOAMHA—
MMKH.

B nacTosizee BpeMs CTeNeHb H3Y4YEHHOCTH IiepPedMC/IeHHbIX NPOLEecCcoB
pepaBHO3HAYHA, Tax, Hanpumep, Gomee 100 ner Beayrca cHCTeMaTHYec—
kue HabmoneHus 3a KojeGaHHAMM YPOBHS Ha HEKOTOPHLIX KDPYNHBIX O3e-
pax, B WacTHocTH Ha Jlanoxckom (Ha B/n Banaam Habnionenns senyT-
ca c 1859 r.). Ecnu gns usyuends BHYTPHUBEKOBOJi H3MEHUMBOCTH nai—
Hble MHOT'O/IETHMX HabB/IONeHNl C [AMCKPETHOCTLIO | CYTKH NpPOAOJIMHTEh—
HOCTBIO HECKO/BLKO AECHTKOB J/leT BHOJIHe NOCTATOYHBI, TO Y19 ONHCAHHH
Go/ilee KOPOTKOINEepPHOOHLIX KoneGaHuli ypoBHS, CBA3AHHBIX C CHHONTHYE—
CKHUMH Kojlebanumgmu. cefimiamy, HeoBXxoauma KayecTBeHHO HMHAaa HHbopma—
IH§ C MeHbllefi OUCKpeTHOCThb, C y4eToM TOro, MTO NEPHOA OOHOY3JIO—
BON NnpoaonsHO# cefuu J1 anoMCKoro o3epa coCTaBiseT NPHMEpHO 4 d,
AMCKpeTHOCTL HabmoneHkir nomkHa GbiTe He Go/blle HECKONBKHX [eCAT—
KoB MuHyT. Eme MeHblIAf OUCKPeTHOCTbL HeoOXOOMMa g M3y4eHMs MHO—
royanoeeix cefiu, [lo3ToMy, HECMOTps Ha HaNWY#e [OBONMBLHO [JIHTEL—
HEIX psA0B HabGmoOeHMH 3a XOOOM YPOBHH, NOJNYYHTEH CIEKTpP ero Kole-
GaHMil Ond WHPOKOro OHMANA3OHA YACTOT - 3a0ada [a/IeKO He MpocTad.
CrnoxHOCTE CBsi3aHa, © O[HOJI CTOPOHBl, C OTCYTCTBHEM pelpe3eHTaTHB-—
HOW MHpOpMAIH, C OPYrofi — C OTCYTCTBHEM METOOMKH pacdeTa CIeKT-—
pa konebuuuii B o3epax iif WHPOKOr0 OMANA30HA HACTOT NO pea/lu3alun
C pasfnu4HOi [VIMTEeNBLHOCTLIO W MHCKPeTHOCThI. Takas MeToOMKa, paspa-
forTaHHAas WIS OKeaHMyeCKHX ycnosui ( Poxxos, 1979), nonyuuna Haspa-
HHME ,CKileeHHOro” cnektpa. 3aech cnellaHa NONLITKA PACIPOCTpPAHUTEL ee
Ha yCOBHMs O3epa.

Ha puc.1.2.1. npencrapnen oB6oBmeHHBI# CHeXTp KoleGaHUH YPOBHS
ANs WKPOKOTO OMana3oHa dacTOT, M0 KOTOPOMY, BLIAE/HB HECKO/ILKO
SHEPT'OHEeCYIINX 30H, MOXKHO OLEHHTH BK/Aag OCHOBHBIX Konebauuii B 06-
Uyl gHcnepcuio, B 3aBHCHMOCTHM OT MIMTeNBLHOCTH uMKNOB (/leBBle KO-
JIOHKH - COOTBETCTBEHHO HYHCIO JIeT, MeCsleB, CYTOK, 9acoB) 3TOT
Bknag cocrapun (% - npaBbie KOMOHKH):

1l e o <« 18 6...6 15-12 . . 7 M4 ..6
5.....17 4-3 . .. 5 4,.6 12..3
84isa0as 12 46 ..7
Leoeoso 12 25..5

1:3 w5 8

Lluknuyeckue xonebauus ypoBHS Taxkoro nopsagKa  BHISBIEHB Takme
i B cnekTpax Konebauu#t ypoBHs Bamruiickoro mops u THXOro okeada
(Benses u ap., 1977), 4To MOXeT KOCBEHHO CBMOETENLCTBOBATL 06 06—
IHOCTH NPMYHH, MX BbI3LIBAIOUMX,
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Puc.1.2.1. O6o6mennnii cnektp KoneGauu# ypoeus — .5 (()- Jlapox-
CKOTO O3epa mid WMPOKOTO OManasoHa BpeMeHHLIX MacwradoB (15 ner -
40 muH),

Cpeau ycTaHoB/eHHBIX Ong JlapnoXckoro osepa HaubGonbliel 3Hepru-—
et obnapaor kone6Gauusi ¢ nepuonamu 11 ner, 1 ron (cesousne), 15-
12 cyr, 4 cyr u 4.6 u (ceftmepsie aBuxenud), [lAMHHONE PHOOHEIE, BHYT—-
pHBeKoBrle, kojneGanus ypoBHs Jl agoxcKoro oaepa paHee GblIM M3YHeHBI
A,B.llpurEakopeiM (1966), a ¢ MeHbIMMH NepHOOaMH — CTOHHO—HAaroH-
Hele H cefweBsie — T.W.Manuunnofi (1966).

WHTepecHOl 0COGEHHOCTBIO CNEKTpa g*(h)) (puc.1.2.1) sensercs
ero ABYXBepPLIMHHOCTbL HA 4YacToTe cefiweBpiX apuxenu#. Taxoe pasgso-
eHMe MOXHO pacCcMaTpuBAaThL KaK MeTooudeckufi apdeKkT HecTaunoHapHOC—
TH Ipolecca, H B 3TOM Clydae Ijif NPaBH/ILHOA €ro TPAKTOBKH He-
06X0OMMO HMCNONBL30BaTH cnextp [IpucTnu B BHOe NpoHM3BedeHHs CTalld-
OHAPHOI'0 OOHOBEPLKHHOI'O CNeKTpa Ha MoAyaupylwylo b¢yHknuo, [1byx-
BEPUIMHHOCTE MOMXHO DACCMATPHBATE M KaK apdeXT HAJIOXEeHHs CeHlleBbiX
xonebaHuit ¢ pasnuuHbiMH nepHonamu. [lonoGHoe pasafnBoeHMe CHeKTpa Ko—
neGaunii ypoeHa Gbulo ycTaHoBneHo W B sanuBe Ownarasa ( Alida et,
al, 1975 ). TlosToMy BOBHHK MHTEpEC PACCHYMTATH HECT ALMOHADHBIH
cnextp kKoneGaHHii ypoBHA no nokasanusMm B/n Banaam nna numanasoua
4acTOT, COOTBETCTBYWILIMX BpeMeHHbBIM Macwrabam 5 cyr-1.5 4

Kak nokazan aHanuma pacyeTa, YACTOTHO-BPeMEHHOHW CHNEKTp gg(h},t)
CBHETEeMLCTBYET O CYIECTBEHHOH HeCTAIMOHAPHOCTH NpOLecCOB Koje-
GaHMa ypoBHS B pacCMaTpHBaeMOM [HManasoHe yacTor. B cnexTpe Beige-
NfeTCsd OBe SHeproHeCyllMe 30HBI: OfHA - UHKAHYHOCTL, GnHakas k 1cyr,
npyrad - 4,6 4 — COOTBETCTBYeT NepHOAy OAHOY3/IOBOH# NpPOACNBLHOlM Cel—
wn Jlapoxckoro osaepa. Eciin sHeprus Ha 4acToTe CHHONTHYECKHX Kole—
Ganufi BHICOKA, Cefilli OTCYTCTBYIOT, JTO NO3BOJSET NpPeaNO/NOKHTEL Cy-
IeCTBORAHHME He/IHHeHHOr'o MEeXaHH3MAa Nepefadd SHeprud OoT GonbuHx
MacmTa50B X MEHBUHM M OLEHHTH €e C noMoumio Gucnexrpos. [Ipupe-
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[eHHble NAHHBIE CBHAETeNbCTBYIOT O COKHOCTH XoneGaHmi ypoBHs, He-
CMOTpPSL HA NPONO/IKHTE/bHbIE CHCTEMATHYECKHEe HMCC/IeloBaHHA KOTOPBIX
[0 CHX NOp HE pelieHbl BOMPOCHl WX TeHepauMi H CTPYKTYpbl.

Eme MeHee M3yuyeHa M3MEHYMBOCTE TeYEHHH B KPynHbIX 03epax.
Tonbko B Noc/legHee AecdaTHneTHe BblAM NpoBeaeHbl CHCTeMAaTHYeCKHe
LaGIofeHMs HA MOMMIOHAX ABTOHOMHBIX ByfikoBmix ctaxuuii ( BepGonos,
1977; dunaros, 1978; Murthy, Dunbar, 1977) u paccuuraHbl
CnekTpsl TeHYeHMH [J1f CHHONTHYECKOro W MeaoMmacwraSoB. Mccnepoba-
HUs Me BbICOKOYACTOTHBIX KoneGaHuit TeyeHMi 3aTpyaHeHbl OTCYTCTBH-—
em HabnogeHHH C Manoji AMCKPeTHOCThI., A TO HeMHOIoe, YTO caefna-
HO B o6/laCTA H3y4YeHHsl MejKomacwrabHol TypOylneHTHOCTH o3ep Cco-—
perckumu ( Anucumona, Cnepanckas, 1972) u 3apyGexHbBIMH MCCenOBa-—
reasmu ( Palmer, 1973), He paeT noCTATOYHBIX OCHOBAHHA Ojif pac—
yeTa CNeKTpa LWHMPOKOro:' OMAna3’oHAa YAacTOoT.

[nsa JlanoXcKkoro o3epa Mo MOMY4YeHHbIM TAM [aHHbBIM TAKOH CHEKTp
paccuuTad. [Ipy 3TOM AMana3OH YaCTOT COOTBETCTBOBAI/l BpeMeHHbIM
MacwTabamM HeCKONbKO CYTOK-[ONH CeKyHObl, W3MepeHHs [POM3BOOMIIHCH
Ha nonuroHe uMa tpex ABC, ycraHoBneHHbIx Ha rnybuHe 12 M B cepBep—
Holt yacTH Jl anoXckoro osepa, W CONPOBOMAANHCE MHOI'OYMCNEHHBIMH
3aMepaMi TeueHMii MONEpPHH3HPOBAHHBIM HamepHuTenem [P-42 (oM.
c. 187) ¢ nuckpernoctrio 10 ¢, a Takxe TepMoruapomerpom (cm, c.179),
B ocHoBy pacuera 6bina nonoxexa metoauka Poxkosa (1979), Tpeby-—
olasg 3HaHHs onpedeieHHblx napamerpos (Tabn.1.2.1).

O6o6wenuptit cnekrp (puc.1,2,2 - auHefHBl LJIHBAPUAHT CHMMETPHY-
HO#f 4acTH TeH3opa CHeKTpalkHOH MIOTHOCTH ™ (W) paccunras npu
yucae creneHe# cpobomul ¥V = 20 c ofgsaTenuHO# OTPUNLTPOBKOH HH3-
KOYACTOTHON# KOMMOHEHThl B KaxaoH peanuaalui MOMMHOMAANEHBIM pune—
TPOM M CIVIaXHBaHMEM CbIPbIX OLEHOK S*Ww) pysKunen XaMMHHra,

AHanua nonyyeHHoro cCHeKTpa NokKasaz, YTO [/1d Hero XapakTepHo
HEMOHOTOHHOE yObiBAHME 3HEepruH, O 4YeM CBHAETEe/bLCTBYET Hajudhe He-
CKO/IEKO XOPOIIO BblPaMEHHbIX SHEPrOHeCcYIMX 30H, COOTBETCTB YIOLIHX
CHHONTHYECKHM, HHepunordniM (13.5 u), cefweseim (4.5 4) kone6ann-
sM TeueHHl, uMpkynsuun Jlenrsmiopa (2-8 mMuH), MuKpomeTeoponoruye--
ckuM KonebanuaMm (oko/mo | MUH) M CBA3AHHLIM C NOBEPXHOCTHBIMH BOJI—
HaMH KoneGaHHAM C nepuonom okono 2 c.Bonee BoicokoyacToTHas 06-
/1aCTE CNeKTpa TevyeHuii He yHMBepca/lbHa: XapakKTep clnaa 2Heprud 3a-—
BHCHT OT (JOHOBBLIX YCTIOBHH.

Mopenupobaiue THAPOPHIMHECKHX MPOLECCOB B BOAOEME HEBO3MOX-—
Ho Bea GHaHMA KO3pDHUMEHTOB o6MeHa MMIY/bLCA, BbHI3LIBAEMOIO I[pO—
ueccamMM pas3nuyHoi npupoaet. [pH 2ToM KoahhHUHEHTH! MPOAONBHOTO
( K ) 1 nonepeutoro ( Ky ) of6Mena, B oTAKuNE CT KOShbULMEHTa

seprukansHoro oomena ( Ky ), saeucar or macwtaGoB paccmarpHBa-
eMoro npoiecca., B srom cMmbiciie oz3epo He SBAAETCH HCKIIOUEHHEM,
4YTO H WIIIOCTpHpyeT Tahbin.l1.2.2, roe npeacras/leHbl Be/THYHHbI K:J: u
Hy , paccuuranHblie no meromy XeccenwGepra (dunaror, 1978) aons
PA3NIHYHBIX YACTOTHBIX MPOMEeXYTKOE, AHalua NpHBedeHHbIX B TaSuue
OaHHBIX MO3BO/IgET COEATL PAd BaXHbIX BbIBOAOB. T aK, 3HAYEHHE KO—
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Puc.1.2.2. O6o6wexHbif

ChexTp TeveHuh 5 W) "

Jl anoxckoro oaepa mis ana— .- 10°

NasoHa BpeMEHHBIX MacuTa- &

6os 100 -3c. 3_
g
~

apPHUHEHTOB Mg OTKPLITHIX
rnyboKoBOAHLIX PafoHOB BhllE,

1004 134 Yy Swun Tmun Jbe T
YyeM Ong npHbpexHolt Melko- v kil L

1
BOOHON 30HBI. 3TO, OYEeBHIOHO, . g g ! iz
CBA38HO C NMHMHTHPYOUHM 5. 5 oo 18 18 - 'E §
BaugHnemM raybuHel., B or- §§ i3 ié -i;i' ‘ ; E
KpbITOH rnyGokoBoaHOR ya- i3 ! gé ;. Eé e
CTH yBeaHYeHMe HACTOTHI KO- S E 23 IR L
ne6auu#i TeveHHs BleYeT 3a = = 2

coboil yMeHblleHHEe KaK [1po-

[ONBHOI'O, TaK M MOIEepedHo—

ro obmeHa, MoOHOTOHHOCTB

HapywaeTcs JIMlb Ha YACTOTE MHEpPUHMOHHBLIX KonebGaHHi. A Hanorugsoe

HapylleHHe MOHOTOHHOCTH NPOC/IeXHMBAETCH W Ha MeJKoBodbe B npubpe-—

®HOl wacTH osepa. 3HaunTenbHbii obmen ( K ~ 10%-103 cm2/c) na-
N6nwonaerca Ha yacTorax NIeHIMIOPOBCKHX UMPKyNsuunid, XapaxTepHa aHu—
s 30TPONHOCTE O6MeHa C npedb/afaHieM MPOAONLHOrO oGMeHa NOYTH g
<~ BCEeX YACTOTHBIX HHTEpBANOB, B TO BpeMs KaK /i 4acTOT /eHIMIOpoB—

CKHX UMpKynsuuii, HaobopoT, — nonepeyHoro Hag NpPOOO/LHBLIM.,

PeayneraTel HCcnenoBaHMss HSMEHYHBOCTH TeMNepaTyDbl BOMbLI M BHYT—
peHHux Boni B Jlapoxckom osepe npuBepeHsl B paborax A.W.Tuxomupo-
Ba (1966), l0.C.EropoBa c coasTopamu (1978). B Hux oueseHa cesoH—
Hasi, CHHONTHYeCKad M Me3oMmacwrabHag HM3MEeHYHBOCTbL KonebGawHii Tem-
nepatTypel Boas! B I'yGOKOM CTpaTHpMUHpOBaHHOM o3epe. CornacHo npH—
Be[IeHHbIM TAaM [&HHLIM, CHEKTpPbl KojebaHMi TemmnepaTypbl Bombl -
g,f'((.._)) — Ha HECKO/bKHX NOPH3OHTAX XapaKTepH3YKTCH HeMOHOTOHHBIM
yObIBAHHEM SHEpPrHH: B CHeKTpax obHApYXeHO HEeCKOIJIbKO 30H 3HeproHe—
CyWHMX MAKCHMYMOB Ha 4acTOTax, COOTBETCTBYWIUHX BpeMEeHHbIM MAac—
wrabam 1-4 cyT ( panMauMoHHOrO NPOMCXOXAEHHS), NONYCYTOMHBIX M
cefuweBex KoneGauuil. B BricokouacToTHOM o6nacTh (BpeMennble  Mac-
wrabel 2-30 MMH) cneKkTpbl S;((.)) XapaKTepH3YyIOTCH HEeCKONbKHUMH SHep-
FOHeCYWHMMH MAKCHMyMaMH Ha dacrorax, GMHOKUX K /IoKanbHO# 4acToTe
Baiicana-b penra {Ni); HH3KO4YacToTHas 06/1acTh S: (W) annpokcu-
MHPYyeTCH 3aKOHOM ,-3", XapakTepHblM i TaK HA3LIBAEMOID HHEpIK=—
OHHOI'C HHTepBana.

Hccnepopanua koneGanuii TeMnepaTypbl Bo[bl, BHYTPEHHHX BOJH,
1pOLeCCOB NepeMelIHBaHisa NpeACTAaB/IMIOT AKTYyalnbEYl 3a0a4y Mg Bbi—
WIVIEHHS M NpeAcKa3aHus MepepacrpeefleHHs XHMUYeCKHX BELWeCTE i
OpPraii3MoB B 03epe,
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T a6 nuuna 121

[MapaveTphl 3MIMPHYECKOrO A4aIM3a s pacyeTa CleKTpa
reuendii B WHMPOKOM [MAalal3oHe BpPeMeHHbIX MacwTtabob

[lpomonxurenbHoCcTh | [IMCKpeT— [mnanasor uccneny-
Hamepl;renb nabmogennit (T;) HocTh (AT)| eMmix BpemMeHHBIX
e MacuTtaboB
Bl1B-2 60 cyr 5 MHH 6 cyr - 10 mun
re-42 12 4 10 ¢ 1 a-20c
RN 30 muH 0.25 e 3 muu - 0.5 ¢
MeTp

Ta6nuuna 1.2.2

KoapduunenTsl FrOpH30HTANBHOTO NPOOONBLHOIO W [OMepeyHoro
TypGynenthoro obmena ( K4 u }’\’y ) B pA3nHYHBIX YACTOTHBIX
nuanazonax () ) B npubpewxson (5 kM or Gepera - wuHCNHTeqb)
u orkpuitoit (40! kM oT Gepera — sHameHaTenb) uacTaxX
Jlanoxckoro osepa

BpemenHoi
W . paa/y mMacurab K:1‘.' Ky
0.04-0.20 15741 2.0-10° 2.0-10°
3.0-10° 1.0-108
4 4
0.20-0,30 4122 4 3-0'105 2.0 105
4,510 1.5-10
8.0-10% 1.5-10%
0.30-0.60 22410 u b 30
1.2-10 4,0-10
4 4
0,60-2.00 10-1 y 3-0'105 1_5.]04
1.2-10 8.0-10
2.5-!02 1,2.103

16=30 5-2.5 MHH
7.0—101 5,0.101

210-360 1-2 muH

18



Hpyrnwo — Cpedne—  Mearomacwmabhvte dBumxcenus
7 A A A

90 — T A 4
of |1 103
Lo Ty s &S 5CS X
® | g 33 S >
60\ 3 oy b =1 Kxq 8 X
3 @ = S X
o sl 1 @ 3 Y S 2 >
g 1. 1 & g 2| S E POXX
gordl 5§ SRS Leld | S0
3 ?LI | g g |II E}‘/ul . g‘y X
aza_.g,l ;S 3 ty Kt'g‘r\ ‘N,'.XK
3 Iy SIS A
o 8 KIPTOEI
0 I (| VTt 37aX-2 8%
lpu nubrsie 2 z
5 8 E £ pu Cedwebvre § ~ o o
A - S T T T T B
T w = 8 ¥ g v U ™~ v

Bpemennore macwmabe:

Puc.1.2.3. OcHOBHEIC LHK/IHYHOCTH B CHNeKTpax KpynHeix o3ep CebepHo-
ro noaywapHd.

CpeneHua O CHeKTpanbHO# CTPYKType KoneSaHHii TepMOaHHAMHYeC—
KHX NapameTpoB, MO/y4eHHbIe MO MaTrepdanaM [oc/iefHHX feT, NoKasa—
7N CYyLECTBOBAHHWEe HEeCKONbKMX (UKCHpoBaHHbix ( AMCKpeTHbIX) 30H BHep-
rociabmennda, OGIHOCTE CHEKTPANLHGH CTPYKTYPhl MHOTMX /IHMHOTIOrH—
YeCKHX MNpolLEecCcoB, ee CXOACTBO CO CHEeKTpaMH OKeaHOMOI'MYeCKHX [po-
ueccop (Bensep u np., 1977) nosponsieT BLIAGAWTH W1f NPOLECCOB, Ha—
GniogaeMblX B 03epax, HECKONbLKO XapaKTepHhix LukinuuHocTed ( puc.l1.2.3).

Konebanusg B HH3KOYACTOTHOM [AMANA30OHE BLISLIBAIOTCS, BHAMMO, He—
CKONBKMMH (pakTopamMu. K HHM OTHOCHTCH NepecTpoiika [poLeCcCOBKpYN—
HoMacwTabHOro B3aHMOJeHCTBHS aTMoCchephl H O3epa, HM3MeHeHHs COil-
HEeYHOH aKTHMBHOCTH, [O/II'ONEPHOAHBIE NPHUAMBLL, HeaaBucHMO OT NpHuuH
BO3HHKHOBEHHMA KoneGaHMi C BpeMeHHbIMH MacuTabamu 2-5 7leT 03epo
U arMochepa NpeacTaplgioT CBOEr0 poaa PesoHAHCHYIO CHCTeMy, Ha—
CTPOSHHYIO Ha 3Th KonebGaHusa, CesoHHas M3MEHYHBOCTH CYLIECTBEHHO
JoHanbHA: B 03epaX yMepeHHOH 30HBI Ce30HHble KonebaHua sgpye Bbipa-—
MeHBl, YeM B TPONMKax M y 3KBaTOpa.

Bonee BricokowacToTHble KoneGaHds MOT'YT OBITh BbI3BAHL MACCCBBI-
MM CHIaMH, KoneGaHUsIMH T'pajHeHTa NaBlleHMs, NPHIHBOOOpa3yloLMMH
Cu/laMH,” KacaTe/IbHbIM HANpsiKeHHeM BeTpa H OpYDHMH UpPHSAHAMH,

OcoGoe MecTo B chnekrpe KoneGaHHH 3aHHMAIOT HHEpPUMOHHBIE OBH—
wenns (puc,1.2.3), koropele OBBIYHO NMPOSB/ISIOTCH KAK KOJeBAHHS Teue—
HHif ¥ TemMnepaTypbl BOObl C MEpHOAOM, TEOPEeTHYECKH HaMeHSIOUNMCS
oT 12 4 Ha nonioce no GECKOHEYHOCTH Ha 3KBaTope, Kak Hokasalln Ha-—
Gniopenns ( bunaros, 1978), mepuoa 2THx KojeSaHwi B 03epax 3ABHCHT
OT (H3UKO=-IeolpajHueCKUX YC/IOBAM, T.e. HE TONLKO Of WHPOTHI, HO M
OT XapaKTepHbiX pasmepos osepa (raybuuer H  u paamyca Ty )i

IlpiiMBHBIe ABMKEHMA B 03epax MMEKT oyedbh MATYI aMIVIMTYLY
( XaTunucon, 1969).
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=@ (p° H, 1)

B paSore B.A.Poxxoea u H.H.dunarosa (1977) ma ocmobe pewenus
CHCTEMEl /IMHEAPU3OBAaHHBIX ypaBHeHH# MOBMXEeHMH M HepA3PLIBHOCTH s
HellpepbIBHO CTPATHGHUMPOBAHHON MHIAKOCTH NOMYYeHO AHCIIePCHOHHOE
COOTHOLIEHHe, MOKA3LIBAIUEE 3ABHCHMOCTb HYACTOTHI HMHEPUHOHHBIX KO=—
neGaunit ( Wy ) or uamenenus raybume (H ), pamuyca (?" ) 1 xa-
pakTepa cTpaTH(UKAauKK (N ):

s (SY¥ug(N2+1)
(‘)u=\/f * ng ’ (1.2.1)

roe S - ¢ynkuus Beccenss, ¥ - nokanemas wHepuwonsas wacrora. IlpH
annpoKCHMaLMK HalM 03epa K IM/IMHAPHYECKOH NOBEPXHOCTH C pAMHyCOM
(r'o ), papusim 100 kM, u ray6umo#r (H ) ot 10 mo 100 m (xapakrep-
Hble pasmMepe! [l AN0OXCKOro o3epa) OTNHYME PACCYHTAHHON YaCTOTHI Wy
no dopmyne (1.2.1) or nokamuo#t ( £ ) cocrasaser 10%. Harypbie
[aHHBIE [OATBEPKAAIOT MOJ/IyYeHHLIe TeopeTHYeCKHe peaynbTaTel ( buna-
ToB, 1978).

Konebauus ¢ nepuonom 4-5 u, oGoanaveHHble Ha puc,1.2.3 wWTpHXOB-
Xo#, Ha MmHorux osepax mupa (/lamoxckoe, Baiixan, Muwuran) npencras-
/OT He YTO HHOe, KaK CTog4Yde BOMHbl - cefilud. Y 6apoTponHEIX Ccef
NepHo/ sBSeTCS (YHKUMeH XApaKTepHBIX pa3MepoB 03epa — riTyGHHEI
(H ) u nmmaer (L), a Takke GopMsl KOTHOBHHBI:

TC"?(LlH)‘

B Goflee BLICOKOYACTOTHOH 30HE CHNEKTPOB OTMEYalTCHd IeHI'MIOpPOB—
CKHMe LMPKYNHuWH, KOTOphle HOCAT rnobanbHblii XapakTep, T.e, CyllecT—
BYIOT B O3epax, MOpsk, OKeaHax.

Mukpomereoponoruueckne xonebanua (T = 1 mun) oTMmeueHnl B
CIeKTpax pPoOLeCcCOB, NMPOMCXOAMAIINX HE TO/NBLKO B aTMochepe, HO M B
osepax. Eme 6oflee BLHICOKOYACTOTHble TYpOy/leHTHbIE BHXEHHS B O03e—
pax M3y4deHbl OuYeHb cnabo.

B nepeom paspesie nauno# raassl (c. 9) ormewanock, yro HauGonee
UWHPOKO PACHPOCTPAHEHHON KiacCHpMKauWel HeCTAalMOHAapPHBIX MpoLeccoB
B OKeaHe 1o (OPMANLHOMY [PH3HAKY XApPAKTEpHbIX BPeMEeHHBIX MACLITa—
6oB sBngerca knaccupuxauns A.C.MonuHa ¢ coasropamu (1974). Buedn
He BCeraa TOYHO ONpeaejieHO0 MEeCTO HeKOTOPBIX ABWXEHHH, Halpumep
npunuBHbix ( goAronepronHele NPHUAKMBHI) W MHEpUMOHHBIX, T aK, MHeplH-—
OHHBIe KO/nefGAaHHs BK/IOYEeHBl B I'PYNNY Me3oMaclWTabHbIX sBIEHHI, Cxa—
pakTepHBIMH BpeMeHHbIMM MacuTabaMi OT 4acoB A0 cyTok. OpgHako ne—
pHOA MHepuHOHHBIX KoneGanu# ecTh dyHkums mmpots: mecrta ((@°), B
HH3KHX IHMPOTAX OH 3HAYMTEe/bHO GOoJlblle HEeCKONBKHX CYTOK, TeopeTH—
HeCKHM NpeBpaliasct B GeCKOHEeYHOCTH HA SKBATOpe, T.e. Huepuuouﬂme
konebGaHnsa BbIIANAIT M3 Me30MacwTabHOro MHTepBaja.

Yuurteibas 3r0, Ond Gojiee CTPOrojl OLeHKHM M KiaCCHpUKAUMH Mac—
wrabop M XapakTepa KoneGaHMi WHPOKHH CHEKTP ABHXeHWN B KpYyNHBIX
odepax uefecoobpasHo obwenuHuTh B 3 muanasoue (puc.1.2.3).
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KpynnoMacumrTabHbee OBHKEeHHT -—C Xxa
paxTepHbIMH BpeMeHHbIMH Macwrabamu Gonblle ,eCTeCTBEHHOTO CHHOMN-
THYecKoro nepuona”,

C pe nne (umm Meso-)MacwrabHble NBHMEHHS — C XapaKTepHbI-
MH BpeMeHHbIMH MacuTafamMM OT ,eCTEeCTBEHHOI'O CHHONTHYECKOr'o ne-
piona” no mepHona CTOAYMX BOJH - cefuw, TOT nepHoud NpHG/IH3HTE/Ib—
HO MOXHO pacCuMTaTk o ¢opMmyne MepuaHna:

2L

TC = Vg-_l .

Takum obpas3oM, HHXHAA I'pdHMIla 3TOH I'pynnbl onpenefseTCs MOp-—
(pOMEeTpHYECKHMH OCOBGEHHOCTSIMH BOAOEMA,

MenkomMmMacwmrTrabHBEE OBHNKEHHSI - C BpeMeH—
HBIMM MacuwrTabamu MeHblle nepuoaa cBoGoAHEIX 6apOTPONHBIX KonebaHui
B osepe. K @ro#i rpynne OTHOCATCH MHOrOyanoBble ceifmepble KoneGanug,
uipkynauru Jleurmiopa, xoneGaHus MHKPOMETEOPOOrHYECKOTO POUCKOH—
OeHWd, BeTpOSble BOJHBI, TYPOYNEHTHOCTE.

OTa knaccupHKalUMs NpencTabpnseTcsd OTHOCHTe/bHO rubkoi. T ak,Ha-—
NpHMep, [J1f CPefHHX IYPOT HHEepPUHOHHbIe [BHXeHMS [ONAZAIT B AMANA—
30H cpenHeMacwTabHBIX ABYKeHMH, a Ha HEKOTOpO# KPHTHYECKO# WHpo—
Te (y“) NnepexoasT B rpynmy kxpynHoMacwTaGreix KoseGanuii,

B HacTosmei XHHre OCHOBHOE BHHMaHHe OOpalleHO HA MPOLecChl, OT-
HocalMeCs K AManas’oHy Me/iKoMaclTabHOH H3MeHYHBOCTH.
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I'n apa 2

OCOBEHHOCTHW CTPYKTYPbl TEPMOAUHAMUYECKUX TONEN

2.1. O CTPYKTYPE 110N TEMIIEPATYPbI
[NOBEPXHOCTHOIO Cl1IOAd U TOHKOH CTPATH®MKALIMKM B O3EPE

duanyeCcKHe NpolecChl, NpoTeKaluHe HA IpaHule pa3fejia Boaa-po3—
AyX, HepaspeIBHO CBHA3aHbI CO CTPYKTYPOH TeMIepaTypHOI'o Nojisg B No-

BepPXHOCTHOM Cjloe BoAbl, ['OpM3OHTANBHAA HEOOHOPOOHOCTb TAaKOIro Mo-—
9 MOMeT BRI3BIDATL KOHBEKTHBHOE [epeMelldBaine B BepXHeM Cclioe
mops ( ,OnpoKMmpIBaHHE” XOMOAHBIX /IMH3 BOMBI), YTO MOXeT CTaTh Of-
HHM M3 CYWECTBEeHHbIX HMCTOYHMKOB I'eHepalnn MOPCKON# TypOyleHTHOCTH
(Mparoe u ap., 1968).

o cux nop B NMMHOJIOTHH Pe3y/NbTATHl HenpepbIBHBIX H3MepepHil
TeMlepaTypsl HCIOMbL3OBANNCEL IMaBHbIM 0Bpa3’oM [Iis yTOUHEHHs HOe-—
Ta/lll3aLMH KapT M30TepM W XapaKTepHCTHK M3MEeHYHMBOCTH TeMIepaTryphi
B OTAe/NbHEIX paioHaX o3epa, HO MpPH STOM HM3MEHYHBOCTbL pPaCCMAaTpH-—
Ba/lack KaK XApAKTepHCTHKa T'HAPONOrMYeCKOro pexuMa pafioHa, a He
KAK NoKasaTe/lb TepMOAMHAMHYECKHX NpONECCOB B BEpXHEM Clloe BOOO—
eMa. [lo rede3ncy TemrnepaTypHblX HEOOHOPOOHOCTEH TO/lla W NOBEepX—
HOCTb BOOBI pPe3Ko paanuyHel, H Goflee rnybokoe H3ydeHHe 2roi  oco-
GeHHOCTH NpencTaBngeT HHTep2C H 3aclyXHBAeT NPUCTAILHOIO  BHH-
MaHus,

B wone 1977 r, mayuno-ncciieposarelbCkuMm cyndom ,Tanan” Hu-
crutyTa o3epobencHug AH CCCP 6minn nmpoBeneHBl MCCNeOOBAHHS CTPYyK—
Typbl [OBEPXHOCTHOH TeMnepaTypbl GyKCHPyeMBIM MANOHHEpPUHOHHBIM TE p—
MOZ30HAOM. DTOT 3KCNEpPHMEHT OPraHH30BaH M NpoBeOeH COBMECTHO C
naSoparopveil OKeaHOJICTHYECKUX NpUEOpOB ATNaHTHYECKOro OTOeNeHHs
HMucruryra oxeanonorun AH CCCP um.[L.Il.Ulupwopa, McnonbayemMuit B
SKCNepHMEeHTe TepMO30H[ pa3paboTaH Noj PyKOBOACTBOM 3apeyloWlero
orpenoM AO MOAH kanp.,texs.nayk B.T.[laka. B repMmoparuuke B Ka-
YeCcTBe YYBCTBHTENLHOI'O 3M2MEHTA HCNONL3OBA/lack CheudanbHad GH-
¢unapHas memnas nposodioka, Conporuenenue naruuka npu 20°C - oko-
7m0 100 OM; nocrosinHas BpemeHH - nopsanka 0.05 c; ToudocTh H3Me-
PEHMH TEePMO3OHOOM - 0.05°C. (Cxema TepMO30HAA C MNPOBOMOYHBIM
NATYHKOM MpHBeneHa Huke, c.196).

na obecneyenus GyKCHPOBXM NATYMKA B 30He, He BO3MYLIEHHON KO—
pabenbHBIME BOJIHAMKM, B HOCOBOJ 4YacTH CyaHa c.npasoro Gopra 6w
3akpenneH peicTpen anuHo# 5 M, Takum obpasom, TepMoaocHa GyKcHpo-
panca Ha kabene c oTHeceHHeM pOaTuMka oT Gopra cymHa Ha 5 m. [laun-
Ha kabens nopgbupanack Tak, 9robbl aaruvk wen Ha ray6uHe 10 em. [lpu
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Puc,2.1.1, TlpuMepsl peanu3auuit nois TEeMIepaTyphl B NOBEPXHOCTHOM
cnoe oaepa.

ckopocThn GykcupoekHM 6 ys/job, noctogHHoOM BpeMeHHM TepMoaaTHHKa
0.05 ¢ u c yuyeToM MHepuUMOHHOCTM perucrparopa 3[1[1-09 npocrpaH-—
CTBeHHOe ocpenHeHHe cocrtasiaseT 1.5 M. Perucrpauus temnepatypsl
Be/lachk Ha NeHTe noTeHnuoMerpa. MamepeHnmus, HadaTele B BeplnHe fxk-
KMMBAPCKOI'O 3a/ldBa, [ajlee BbINOJHAIMCE HAa Tajicax B CeBepHOH ya—
CTH o3epa 2a npepenaMi Tepmobapa B TemnouHepTHOH ob6nactu (TuXo-
Mmipos, 1968) c Temneparypoll Ha NOBepPXHOGTH < 4°C uan raybuHaMH
200 ™,

XapakTep H3MeHYABOCTH TEMIEpATYPHl B pPas3HBIX palioHaX oKasancyg
HeOOMHAKOBbIM. HA nony4eHHO# 3anMCH H3MEHeHHd NOBEepPXHOCTHOH TeM-
nepaTypbl 3aMETHO BBIAENM/INCL ChedyloluHe XapakKTepHble ydacTkH ( puc.
2.1.1): 1) ckauxoo6pasHble maMeHeHus Temnepatyphi ( puc.2.1.1, a);

2) HeOOHOPOOHOCTH C MAaCWTabaMu nopaaka coTeH merpoB-1 kM (Me-
somacmrabusie) (puc,2,1.1,6); 3) neonHopomHocTH ¢ MacwTaGaMu no—
panka pecsiTkoB metpos (menkomacwraGuee) (puc2.1.1,8).

CxaukooGpasHple M3MEHeHMd TeMepaTypsl, Hab/ofabBlMecs y BhIXO-
na U3 fKKHMBAPCKOTO 3aiMBa M Ha NMOAXoAax K TemJloMHe pTHoft obiac—
TH B CepepHoll yacTH o3epa, OYeBHAHO, ObIIM CBf3aHbl C NpUBIHKEHH—
2M K 30He anBefliHra, T.e. K 30He BbIXOJA Ha NOBEPXHOCTL XOJOOHBIX
ray6unnsix Boa. Cyas no ,wanke” Ge/lOCHEXHOTO TyMaHa, NepXaBlero-—
Cs Han XonoJdHo#i Boado#, 3Ta 30HA pacrnonarajack y BocTouHoro 6epe-—
ra ycres 3anupa. B oBnacTax ckadkop IpagMeHT TeMIepaTypbl Gbin pa—
BeH 4 rpag/Km NpH BeNMYMHE Mepenana TeMIlepaTy pbl 2.5°C(pMc.2.l.l,a).

MesomacuiTaGHble HEOJHOPOAHOCTH C AMIVIMTYAOH B cpeaem 2-3°C
(puc.2,1.1,6) wabmonanuck Kak B SKKMMBapCKOM 3anupe, TaX H B OT-
kpeIThix pakionax Cepephoit Jlagoru, M aMenunpBocTh nono6HOro xapak—
Tepa, No-BUAMMOMY, 06yClloB/leHA CYLECTBOBAHMEM MEXKIY OTHOCHTE!Ib—
HO MpOT'peThIME BOAaMH NpHE peKHBIX PaioHOB M TepMoGapoM nepeXof-
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HoO#l 3OHBI, I'le ee NPHCYTCTBHE MOXeT GBITL CBI3BHO C HEOOHOPOHO-
CTAMM CKOpPOCTel TedeHH{, KOTOpble ONpefeNsioT PAaCHpoCTpaHeHHe Xo—
7IOOHBIX BOJA M3 TeIVIOHHepPTHOH 06/1acTH.

Bonbuwo# uHTepec npeacTapngioT MenkoMaclTabHble HeOoOHOPOOHOCTH.
OHH OKa3alHChk CaMblMH pACIHPOCTPaHEeHHBIMH Ny/bCaluMsMK, Habionap-
WHMHCH Ha BceX rancax Ha doHe MedoMacwTabGHbIX KojieGaHHi M cKau—
kooGpas3HbIX H3MeHeHH#i TemnepaTypsl, OOHAKO HX aMIVIMTYOda CYWECT—
penHo Mmernsnace or 0.1° no 3.5°C. a NpoCcTpaHCTBeHHEIe MacuTabbl Ko-
neGanuce B npenenax 5-12-40 m (pwuc.2.1.1,8). XapakTepHo Taxxe,4To
3aMHCH C KOPOTKONEPHONHBIMH NyMbCauHaMH ObUTH NMOMydYeHbl TONBKO B
AHEeBHOE BpeMsi CYTOK B YC/IOBHSX COJIHEYHOW IUTH/IeBO# MOToakl W 3ep—
KanbHO# NMOBepXHOCTH BOABI, T.€., B OTCYTCTBHE BOJIHOBOI'O NepemMelHBa-—
HHS M IIPH HANHYHH HHTeHCHBHOI'O NPHTOKAa TeIla.

MenkomacwrTabGHble QUIYKTYalHd TeMIepaTypbl C aMIVINTYROH 2°C @

c nepuogoMm 1-2 ¢ B BepxHeM c/ioe AT/IAaHTHYECKOI'O OKeaHa MpH aHa-
NOrMYHBLIX NONOMHBIX YC/IOBMSX 3apelrHCTpHpoBaHbl BpykoM u PHpHHrOM
(Bruce, Firing, 1974) ¢ noMommio OTPHIBHONO TepMO30oHOA Ha Ty-
6uHe 8 CM HHXe NOBEpPXHOCTH.

Cornacro [eganry ( Defant, 1061) cyrounsie kone6anua Temne-
paTypel B BepxHeM cnoe meHee 0,4 nps wWTHAeBO# H aCHO#i norone Mo-
ryr poxogute mo 1°C. To pammeim Tappepa m Cnapka ( Gaarder,
Sparck, 1932), xoneGanks TeMnepaTyphl Ha NOBePXHOCTH OOCTHIAIOT
HEeCKO/IbKAX I'pafycos.

[ng BRISCHEHHS NPOHCXOMKICHHH TAKMX MeIKOoMAacWTabHBIX (NyKTyauui
TeMIepaTypsl HHTePeCHBI 3KCTepPHMMEeHTAIbHEIe HCC/IeNOBAHHS TOHKOM
CTPYKTYPEl TE€PMHYECKOI'O TMOI'DAHHYHOT'O C/IOf BOOBI ¥ TIOBEPXHOCTH paa-—
nena pona-po3ayx (Tunabypr u op., 1977; Mmabypr, 1978). 3TUMH HC—
C/1eNOBAHHAMH YCTAHOBJ/IEHO, YTO NpH 3HAYEHHAX TEIUVIOBOr'O NMOTOK&, Hanbo—
fee THNWYHBIX i OKeaHa, NMOBedeHHe MOrPAHHYHOI'O TepPMHYEeCKOI'o Clos
BO3yXa y NMOBEepPXHOCTH BOMBI HecTauHoHapHo, OHO Hepaa3pLIBHO CBA3&HO
C KoHBeKIHe# cBOGOOHON M BheIHYXAeHHO, OGHApYXeHHAHS H3MepeHUAMH
wiKiIMdeckas, NyNbCHpYyOIlag” NMpHpoAa MOTPAHHYHOrO cjlod Boabl ob6y-
ClOB/IeHAa NepeMeMalomeCa KOHBEKIHel B BMOe TepMHKOB, BO3HHKA-
UMX B HMMHeld, NepeXOOHO# HACTH norpaHuyHoro cinosd. Huxe nepexop-
HOI'O Cfos NMepeHoC Teivla B KHAKOCTH, HaxoodmelCs TaKk¥e B COCTOSi—
HHH NepeMexaolefCs KOHBEKIUWH, OCYIEeCTBASeTCs He TO/IbKO TepMHKa-
MH, HO H MelKomacwrabHOR TYpOyneHTHOCTEIO, O6pasyomeiics Kak BTO-—
pHYHOe gB/leHHEe BC/Ie[ACTBHE pa3pylleHHs TepPMHKOB,

[lo yuacTKy samkcH npopon#uTenbHocTeio 10 muH, nonydenHoit 04 07
79 r. ua JlapoxckoMm ozepe (mmea ranca - okono 2 kM, OHCKpeT-
HOCTL cheMa MHpopmamun - 1.31 M), 6bina paccunTaHa kxoppensuHOHHAs
¢yHKIHMS H (YHKLUHS CNeKTpanbHOH INIOTHOCTH KoleGaHH# NMOBEpPXHOCTHOM
TeMnepaTypsl o NMporpaMme, 3aHMCTBOBaHHOH H3 paborml B.A.Poxkxoea
u 10.A.Tpaneanrkosa (1969). Yncno auckpetseix suauenn#t (N ), coor-
BETCTBYIOUMX 3TOH NMDOOO/KHTe/NLHOCTH, cocTaBnano 1007, makceMmanb-
Helfi coBur koppensunonHofi ¢yukume ( T,y ) npuast paemeiM 157. [Ina
YCTpAHEHHs HeCTAUMOHAPHOCTH [0 MATEeMATHYEeCKOMY OXHMAHHIO NpHMe—
HEHO CKONb3sillee OCpPeIHEHHe H NOJMHOMHANILHOE BHIPABHHBAHHE MHOTO-
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Puc.2,1.,2. CpaBHeHHe HOPMHPOBAHHOH CNeKTpa/lbHOH MIOTHOCTH MOBEpX-—
HOCTHOH TEMOepaTypel C,3aKkoHoM -5/37.

uynedoM nepeofi crenendu (Poxkos, 1967). PacueT npouspepen Ha 3BM
B3CM-6 H.H.dunaroseiM. [Ing npoBepkH XapakTepa CTeNeHHON 3aBy-—
cuMocTH oT npocrpaxcTeenoro macwraba ( L) cnektp S (1) npen-
crapien B Guonorapmpmudeckux koopmunarax (puc.2.1.2). Ouenka no-
CTOBEPHOCTH MO/y4eHHOI'0 CIeKTpa BhINONHEeHa C NMOMOMBLI NapamMeTpa
v = 2N/l.'m. Ha puc.2.1.2 crpenkaMu yKasaHbl OOBepHTe/bHBIE Npeae-—
nbl ¢ pepositHocthio 90% ana Y =18,

Kak BuaHO M3 rpapuka, BbIGpPOCEl MAKCHMANLHBIX 3HAYEHHH CHEK—
TpanbHOH MIOTHOCTH NPHYPOYEHbl K NpPOCTpaHCTBeHHbIM Macwrtabam 10-
40 M, a cTeneHHas 3aBHCHMOCTL C MokKasareflleM ,-5/3" oTMeuaeTcs B
cpenHeM ang muanasoHa 5-270 M. [locnemHee cBHOeTeNbLCTBYeT ¢ Ha-—
NU4YUH HHEPUMOHHO-KOHBEKTHBHOI'O HHTEpBAa/Aa MNPOTSXEHHOCTHIO OT 5 mo
270 M. Hanuuve mesomacwTabHEIX H3MEHeHMH H MeNKoMACWTAaGHBIX Mylb—
cauHi TemnepaTypel, NOAYHHAIOHMXCH ,38KOHY MHHYC NATH TpeTeit”, Mox—
HO OOBACHMTBL peificTBHeM TypOy/eHTHOrO NepeMellHBaHMs, CO3aaBae—
MOTO NylbCAauMaAMH CKOPOCTH M KOHBEKTHBHBIM NepeMewnBaHuneMm (Hba-
HOB M ap., 1968).
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WHTepeCHO OTMeTHTL, YTO PACCMOTPEHHBbIS BhIE TPH THNA NynbCa-
uMii Temnepa Typel Habnoganuck TOMBKO OAMH OeHls, a WMeHHo 4 07 T7r.
npH wWrunesoii conHeuHol norone. B nocnenyiomue psn (5-8 07 77 r.)
npu GYKCHpOBKe TepMO30Haa B NOBEPXHOCTHOM Cilo€ BOAbl NPAKTHYEeCKH
HA Tex Xe raacax OTMeyaluCh MeaoMmaclTabHel2 ¥ CKaukoobpasible H3—
MeleHHs TeMIlepaTypbl C aHaNOTHYHBIMH I'pPaiMeHTaMH H NepenanamMi.
PaccMoTrpeHHBIX BEILE MeNKOMACWTASHBIX XonebaHMl € NMPOCT paHCTBEeH-
HbIMH HEOOHOPOOHOCTAMH B [ECATKH METpoB 3aperdCTpHpOBaHo He Gbi-
0. OOHAKO M MOTOAHBIZ YCNIOBHSA B 3TH [OHM OBIIM OpPyrAaMu: npu cna-
6bIX BeTpax MMeaa MecTo NepeMeHHas WM CljiowHasa obnadHoctb, H,
cilefoBareibHO, Npoluecchl ofMeHa SHepruHedi Ha rpaHrle pasfena Boda—
BO3AyX OblIM Takke CyllecTBeHHo MHbIMHM. Onupasck Ha 3TOT daxr, a
Takxe Ha paudple Bpyka u dupunra (Bruce, Firing, 1974), mox-
HO Npeanofarartk, 4YTO OT NOTOAHBLIX YCMOBHH, T.€. OT BElWYHHBI MPHTO-
Ka CO/HeYHOl 2Heprud , CYLWIeCTBEHHO 3ABHCHT XapakKTep CKOPOCTHOrO
nong TeveHHi W TypbyneHTHBIY o6MeH B BepxXHeM Clloe.

OpnHOBpeMeHHO C 3THM ClleyeT OTMEeTHTb, YTO CHpaBelliMBOCTb ,3a-
KoHa MHHYC N#TH TpeTed” g HEKOTOPOro HHTepBajna Macurtabos ro-
PH3OHTANLHBIX OBIEHHY B MOBEPXHOCTHOM Ciloe oKeaHa 6biia moarBep-—
MaoeHa B page paboT KOCBEeHHBIM 06pa3oM — MO 38BHCHMOCTH KO3hdH-
unenta TypbynenTHoro nepemewnsasxs (K) or npocrpancTBesHoro mac—
wraba (1 ): B wMpokoM nManasoHe MacwTaGoB BHIMOMNHASTCS  38KOH
K~ 1*/3, apngomnfics cnenctereM ,38KoHa OBYX TpeTef” mwim ,3aKoHa
MHMHYC TgTH TpeTe#” g nons CKopocTH. Beinonuenue ,38KOHA MHHYC
narn Tperei” mng 300-merTpoBhix MacwTabor B paioHaX Cc riyGuHaMH
50-150 M MOXST CBHIETENLCTBOBATE O 3JHAYATENLHOA AHWSOTPONMM Typ-—
ByNeHTHOrO Mo/l CKOPOCTH M O TOM, YTO TeMMNepaTypHBI2 HEeOOHOPOOHO—
CTH, NOoAYMHAKILMeCs ,38KOHY MHHYC NATH TpeTe#”, CBA3aHBl HMEHHO C
ABYMepHOH TOPH3OHTANLHO# TYpPOYNeHTHOCTBIO.

[1pupeneHHble BhIlIE OAHHBIE MOMYEPKMBAIOT HEOOXOOHMOCTL CHCTeMa-
TH3alKKH HAWMX 3HAHHA He TONBKO O XapakTepe, HO M O HabNOAABLMXCH
CTPYKTYPHBIX 0OCOBEHHOCTHX Mofe#f TeMNnepaTypsl, O MPOCTpaHCTBEHHbIX
H BpemedHblXx MacwTabax uX koneGauuit B o3epe. B cpow ouepenb, 06—
HapyKeHHbIe TeMIlepaTypHble HEOJHOPOAHOCTH MOTYT SIBHTHCS OOHOBpEe—
MEHHO [PHYHHON W CleACTBHeM OCOGEHHOCTel pacnpegjeneHdg — TaKux
ruopoGHOHTOB, KaK GHTO- W 300MIaHKTOH, M OKA3aTh BIHAHHE HA XOO
ruapoxMMHYeCKHX M BHONOTHYeCKHX MpOLeCCOB B BepXHeM Cloe o3epa.

* *
*

3a nocnennne 10-15 ner nogeunoce Gonpuioe 4wMC/AC paSoT Kak B
Halle} crpade, Tak U 3a pyGexoM, NOCBSLIEHHbIX HCCIeN0BAHNI0 MHKpPO—
CTPYKTYpbl CTpaTHPMKAUHMA B OKeaHax, MOPAX H 03epax C MOMOUBLIO HO—
BO/i BBICOKOYYBCTBHTE/ILHOH 30HOMpyMOLEe# annapatypel, PeaynbTaTthl no-
noGHBIX HCCeoBaHui W MeTOOMKA MX [0 CHX MOp BBI3LIBAIOT HeocnaGe—
BAWOIWMA MHTepec, Tak KakK CylUeCcTBOBAHHE TOHKOH CTPYKTYpbl CTpaTH-
(UKALKHH AB/ISSTCH CEeACTBHEeM W NPHYHHON psaa NpoueccoB, Onpenend-
IOUWKX OMHAMHYECKOe COCTOofiMe BOO, M B YACTHOCTH MNpolecch obmeHa.
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Bnaronaps MCKMIOYHTELHON BAXMHOCTH 3THX paboT B OKeAaHONOrHH, Ha-
npuMep, COKWIOCHL HOBOE dAanpaB/ieHHe HCCenoBaHUi, WTOM KOTOPBIX
npenctasnens b kuure K.H.dbenoposa (1976).

B uione 1977 r. ¢ noMoWbLI0 yNOMSHYTOTO Bbille Tepmo3oHua B Jla-—
AOOKCKOM 03epe C HayuyHo-dcchnenopatenbckoro cynsa T anan” Bbimon-
HAMIACh MepBble M3MepeHHs TOHKON CTPYKTYPbl TeMiepaTypHol CTpaTH-
¢ux aunu. [IpoBeneHHble paGoTbl HOCH/IM ONLITHO-METOAWYECKHH XAapakTep,
TeM He MeKee MONy4eHHble pe3ynbTaThl 1pedCTaB/AIOTCH HHTEpPeCHBIMH
0719 BbIIBNIEHWH MPOLECCOB, NPOTEKAalUMX KaKk B OeATellbHOM Cloe, TaK
M B rAyOMHHBIX. CIOsiX 03epa.

liamepeinde TeMneparypbl 10 BEpPTHKANH OCYIWECTBAAIOCHL HA OBYX
AKOPHBIX CTAHUMEX — B fIKKHMBApPCKOM 3aNHBe M B CEBepHON HacTH 03e-
pa. 30HAMPOBAHHS BBIMOMHAAOCK C Typadku Gpalwnung npu GAHOR W TOM
Me CKOPOCTH OMyCKaHus M noavema Tepmoszoxpa (32 cm/c). Tlepen ony-
CEaHMeM [AaTYHK TepMO30HAa Haxoaunca B cam8M BepXHeM Clloe BOfbl.
o curhany c nany6el, coBnafasuieMy C MOMEHTOM NycKa fe6enxn 6pa-—
WTHAA, BKAKOYaACH NOTEHUHOMETpP W CTaBWilack nepeas ormeTka. [nyGu-
Ha 3oHAoMpoBaHua ( Beixon npubopa B NPHUOOHHBI it cnott) pACCUYHThIBAMACH
Mo CKOPOCTH ONYyCKaHHd 3oHaa. B MoMeHT BeIXoda 30HAA B NMPHOOHHBIN
cno# ¢ nanybel noAapaliCa BTOPO# CHMIHan, MO KOTOPOMY BBIKIOYANcHd
NOTEeHUMOMETP H CTABHIACh BTOpas OTMeTKa, Nocile Yero cpady Xe Bbl-—
NOMIHANOCE BTOpOE 30HOMpOBaHWe, HO B O6pATHOM HanpaB/leHHWH — OT IpH-
AOOHHOT'O T'OPH30HTA MO0 MOBEepPXHOCTH. [IpH 3TOM BK/KHYEHHE H BLIK/IIOYE-—
HHE NOTEHUMOMETpAa H OTMETKH Ha /IeHTe TakKXe MPOH3BOMM/IHCL MO CH=—
raany c nanyGel. [lonyuyeHHble npopHnu TemnepaTypbl OECHTH 30HOAHPO—
panuit Ha craHuuu B flkkumpapckom sanupe (rnyGuua 40 m) npuBepe-
Ha Ha puc.2.1,3, a.

CoryiacHo OaHHBIM CE30HHBIX TeMNepaTyPHBIX CBEMOK, MOYy4YeHHbIM
Gonee necarxa ner Hasan (Twuxomupos, 1968), B pafione paforT B uione
GOpMHPYeTCs 4YeTKO BbipaXeHHbIi TepPMOKIHMH, HHXHSA I'DAHHLA KOTOPOro
nexut Ha rayfuHe 15 M or nosepxHocTn., Bonee peransHele Hccnepno-
BaHHA MOCNEeNHero BpeMeHH CBHOETENbCTBYIOT O CIIOXHOCTH CTPYKTYypbl
TepPMOK/MHA, MMelel paa ocobeHHocTeld, KAK YCTOHYHBLIX, TAK M H3-—
MmeH4uBbIX, [Ipexme Bcero rny6uHa 3aneraHudd TepMOKIIHHA HeNpepIBHO
GNyKTyHpyeT, npHyeM HHKHAS ero rpaiuua — p npenenax 5 M. Henpe-
PRIBHO MEHfleTCd M TOMIIHHA NPUNOBEPXHOCTHOrO Clos: y camofi NoBepx—
HOCTH TO NOSIBAAKTCH, TO HCYe3al0T ToHKHe Gojee Tennble cloH., Pnyk-—
TYHpYeT TOJMINHHA M CAMOTO TEPMOK/IMHA H BeJIHYMHA I'paqHeHTa B ero lpe—
nenax., Pan npoduneit umeer cnabo BhlpaXeHHY CTYNeHYaTYIO CTPYKTYpY
(puc,2.1.3,a), xak, nanpumep, npopmwin, agperucrpuposalibe B 15 4 09 mun
1 15 u 37 mun,-Ha nocnenseM 3ameTHBl TeMmnepaTypHble MHBEPCHM Bnpe-
penax 0.1-0.3°C. Tonumsa HHXHEro Closi, HAXOAAWEroCH B COCTOSMMH,
6nuskoM K roMoTepmud, (NYKTYHpPyeT B mpegenax 5 M C M3MeHeHMAMH
TeMnepaTypel B npepenax 1°C,

BepTuk anbHbIM 30HOKPOB aHKEM, NPOBEAEHHEIM C MOMOWLIO NPOBONOY~
HOI'O TepMmopaTyMka B Xononsbix sonax ( t’ x 4% ) Hap riybuHamu
200 M, H3-3a orpaHMyeHHOY MMHbLI KaGensd oxpaveHa BOOHAS TOJIIA JIHLIL
po raybunel 90 M. Bce npopunu, nocTpoeHHbie MO pe3aynLTATaM ITOrO
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Puc.2.1.3. BeprukanbHsle npopunu TeMneparypel, NOCTpoedHble [0 aaH-
HbIM 3OHOAMPOBAHMSA NPOBOIOYHBIM Tepmoparuukom 04 07 77 r. B HAkKAM-
papckom sanuse (a) M B ceBepo-sanafHO# HacCTH o3epa B 30He XONOA-
Heix son (6) Ha skopHeix cranmisx ¢ rayGmmamu 40 m 200 M, coorBeT—
CTBEHHO. ‘

1=14425 MuH; 2 = 14 u 28 MuH; 3 =14 4 39 Mus; 4 - 14 4 47 MuH;
5 -14 w50 mMua; 6 — 15 5w 09 mun; 7 - 15 u 30 mun; 8 — 1549 34
MiH; 9 = 15 y 37 mun; 10 = 16 4w 00 mun; 11 = 16 u 26 maun; 12 -
16 u 35 Muu; 13 - 18 4 18 mun; 4 - 20 gy 06 muH,






