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BBENEHUE

BryTpenHue BOAOEMEI NpeACTABRIAIOT COGOH BecbMa YS3BHMYIO CHCTe—
My, TaK KaK N0 CBOeMY IHAPOrpaduyecKOMy NOJIOKEHHIO SABIAIOTCH ec—
TECTBEHHEIM KOIIJIEKTOPOM [Jlg MUTAamHMX ux poanoc6opos, CamoouncTu—
TeNLHbLI NOTEeHLHa/l 03ep OelCTByeT OO Tex Nop, IOKA He HapyleHa
ero skocucrema, OnHako B nocnenHue rofsl Ha GOJBUHX NPEeCHOBOMHBDX
ponoemax CCCP npofnema kayecTsa BOO CBA3AHA Npexae BCEro ¢ NpoG-—
nemoit 3BTpodHpOBaHHUA, OGYCI/IOBIEHHOT'O COBMECTHBIM NeHCTBHEM pas—
HoO6pasHeIx ¢dakTopoB. B uncno HeGnaronpuATHEIX GAKTOpPOB BXOOHT He
TO/ILKO AHTPOINOreHHOe 3ArpsA3HeHWe Bonocbopa ¥ TonagaHue HIJIMUIKOB
GHOreHHBIX W OPYTHX, He CBOHCTBEHHBIX B ©CTECTBEHHBIX YCJIOBHSAX 3/1e—
MEHTOB B BOAOEM, HO H HAPYUWEHHE ero eCTeCTBEHHOr'O I'HApOJIOrHYec—
KOr'o pe){uMa, BLI3BAHHOI'O 3Apery/MpOBAHHEM CTOKA, NMOAMOPOM NJIOTHH
u nn, TakuMm o6pasoM, XOTH M3MEeHeHHe KAYeCTBA BOObl STO ipexae
BCEro H3MEHEHHe ee OHOXMMHYECKOrO COCTOfHHS, TEM HEe MeHee MpHYH—
HOH STHX ABJSHUH MOXeT GLITb He TOMBLKO GHOXHMHYECKOEe 3arpa3HeHHe.
Heo6xonuma neTansHas ¥ onepaTHBHAsE MHPOPMALMS O NPOHUCXOASMHMX B
BOAOEME NDOLeCCAX, YTO NAalleKO He BCeraa MOXHO OOecnevyuTh Tpaldu—
LUMOHHBIMH HA3eMHBIMH METON&MH [&Xe Ha Tex BOAOeMAX, e peryisp—
HO TNpPOBOAATCH HMCCJ/IENOBAHHHA,

[lucTaHuMOHHEIE METONL! MCC/IRAOBAHHWH (AKTHBHBIE W NACCHBHBIE)
NpUpPONHEIX O6BeKTOB ofecneynBaioT GoMburylo C630PHOCTE, BO3MOXHOCTL
NOBTOPHOrO NOJyYEHHUS NAHHBIX Yepea olpenei/EHHbIE NPOMEXYTKH Bpe=—
MEeHH, BOSMOXHOCTb NpPHMeHEeHHs KOMIIEKCHOIO AHA/IHAA H OLUEeHKH Bpe-—
MEeHHON AMHAMHUKM DASBHTHA ABNEeHUA, BCe WHPe OHH NPUMEHMIOTCH H
Ans BooHbIX O6bekTOB., ONHAKO B HACTOHIEE BpeMs He CymecTByeT 06—
WEeNpHHATEIX TeOPeTHYECKHX, METONHYECKHX H ANNAapaTypHbIX pa3paGoTok
Ans pelleHHss TOH 3anayH.

lNepen JlaGopaTopuell OUCTAHUMOHHBIX MeTonoB MHcTuTyTa O3epoBe-
nenus AH CCCP, oprauusoeanHo#t B 1983 r,, 6rina nocraeiieHa 3ana=—
ya — paspaboTaTb AHCTAHUHOHHLIE METOAbl CleXEeHHs 38 3IBTPOPHPOBAHH—
eM osep. MuorogpakTOpHOCTE Npouecca 3BTPOPHPOBAHMS M MHOroobpasue
ero cesae#t C APYrdMH MHOIOYHCIEHHLIMH NPOLECCAMH NPHBEH K Heob6-
XOOMMOCTH paspaboTKH pana OTAe/LHBIX CHelUHdH4YeCKHX [HCTAHLHOHHBIX
MeTONHK ANd CleXeHUds 3a 3BTPoUPOBAHHEM H ONpede/dIOLHMH ero
dakTOpaMH HA pASBMMYHBIX CTAAMEX PA3BHTHS 3TOro npouecca, OTnenb—

3



Hble MEeTOOHKH 3ATeM MOTYyT OhITh OObeAMHeHbl B LelieBOH KOMIIISKC,
NpUCOAHLIA AJS ONEPATHBHOI'O KOHTPO/NS 3a BOAOSMAMH,

COIIOCTBBJIGHHE OTAe/IbHBIX AHCTAHINHOHHBIX MeTOOHK IIOKa3allo, 4TO
HX BO3MOXHOCTH C/IeXEeHHd 38 COCTOAHHeM BO[ PA3IHYHBLI Yy OAHHX He=—
AOCTATOYHA TOYHOCTHL H3MepeHufl, y ApPYyrdx mand paspeiseHde, TPeThLH
HEeNOCFATOYHO OG30DHEL, T.@. HET YHHBEPCA/ILHOI'O MEeTOAA, KOTOpbIf Mor
6Bl PACCMATPHBATHLCH KAK NPHroAHbN B mMobbix yclnoBusx. [lepBent onerr
NpEMeHeHHs NHUCTAHUHOHHEIX METOAOB A/l HAY4YeHHS BHYTPEHHHX BOMOe=
MOB TIPHEEJI TAKXKE K BBIBOAY O HEOGXONMMOCTH KPHTHYECKOr'O AHAMHK3A
TPANHUHQOHHBIX CYNOBBIX HAGmoOeHH#l, TAK KAK HCINO/IL3OBAHHE CTAHOADT-
HbIX H3MEPHTE/IbHBIX KOMIIIEKCOB He pellaeT MOMHOCTHIO 3A784H CYNOBBIX
HaGmoNeHHA NpPUMEeHHTeILHO K pa3paboTKe AHCTAHHHOHHBIX METOMOB,
Oxasanocek, YTO HX HENOCTATKH B OTAE/LHLIX CIy4yadX HACTOMLKO 3HA=—
YHME], YTO HCIO/bL30OBAHHE CYIIECTBYIOIHX MEeTOAOB B KadecTBe 3TAlOH—
HBIX A9 KaiMGpOBKH OAHHBIX OHCTAHIHOHHEIX METOAOB He Bceraa oboc—
HOBaHO, B CEA3HM C 3THM BOSHHKEET 3a0A4YE Pa3paboTKH KOMIUIEKCA Me—
TOOOB AHCTAHUHOHHBIX HAGMONeHHNA, B KOTOPOM ONTHMA/LHO OOYETAJIHCH
6Bl NOCTOMHCTBA OTHASJBHEIX METONOB,

l'oBops 06 OCHOBHBIX [OCTOHMHCTBAX AMCTAHUMOHHBIX METONOB = HX
0630pHOCTH M HHPOPMATHBHOCTH, = C/leAyeT HMeTb B BHAY, YTO 9TH
AOCTOHHCTBA MOr'YyT GBITH pealli30BAHBI TOJBLKO IPH HANHYHH COOTBETCT-
pyomefi HHPOPMALHOHHO=AHAIMTHYIECKON Gasbl, OnepaTHBHOCTbL AHUCTAHLH=
OHHBIX METO[OB MOXeT GbITk pPeAM30BAHA B MOJHOK Mepe /HIUEL B TOM
cimydae, eciu GyAeT cos3faHa eHMHAA CHCTeMa, BK/HOYAlOlAs KOMIIEKC
c6opa u nepefaud HHPOpPMALHH (HOCHTE/L—H3MEpPHTE/b=-epeiaTYdK) H
KOMIlexc npuema B obpaboTku uHpopmauuu (npuemuuxk-IBM), cocpe—
AOTOYeHHBIE B OOHOM leHTpe, Pewenuwe nonofHo#t sapaud TpeGyeT ca—
MOCTOATe/bLHEIX, I'NYGOKHX NpopaGoTok W GOMbUMX MATepHA/ILHBIX 3ATPaT,
HO Ge3 opraHusaldH HHPOPMATHBHO=-AHAIMTHYECKOH CHCTEMEl OlepaTHB-
HOCTBH OHCTAHUHOHHBIX METONOB OKAXETCH HepeAalu30BAHHOMH,

Iepeyucnentble BOMPOCH! HE HCYEPNLIBAIOT NPOGMEMLbI JanbHehwed
pa3paGoTKH M BHeJpeHHS NHCTAHIMOHHBEIX METONOB B O3€pPOBEA@HHH, HO,
No=-BHIHMOMY, SBJSIOTCH T'IABHBIMH Ha [AHHOM 2aTane, PeweHne Hx BO3—
MOXHO TO/ILKO HA OCHOBE TEeCHOH KOONEepAUHMH MHOMMX HAYYHO=HCCIIeNO—
BATe/ILCKHX OPraHH3ALHH, O6/IANAKIHX COOTBETCTBYOUEN HAYYHO=TeXHH=—
4eCKOH 6a30#, KOHTHHT'€HTOM CMNelHA/MCTOB H, I'IABHOE, 3aMHTEepeCOBAH-
HHIX B pellEHHH NMOCTABIeHHEIX 3aaads Hacrosmuit c6opHuk apngercs
nepeoil NoneTKoft oGOGIHTE HMEIIHEeCSs HA CEeroAHAWHHA AeHb TeOpeTH=—
YeCKHe H NpPAKTHYeCKHe BOSMOMHOCTH HCNO/L3OBAHHUS [HCTAHIMOHHBIX
METOMOB 1/ H3Y4YeHHS 03ep.

CITACOK IMPUHATLIX COKPALIEHUH

AAHHMH - Apkreyeckuii H AHTADKTHYECKHE HAY4HO—HCC/IENOBATE/LCKHM
HHCTHTYT '

BHHHUBO - BcecowaHslf Hay4HO=HCCl/IENOBATE/LCKHA HHCTHTYT IO OXpa—
e Bon (Xapbkos) ‘
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BHHUUCXM - BcecolosHbll Hay4yHO—HCCMEAOBATE/HLCKHA HHCTHTYT Cellb—
ckoxoasiicTeenHo#t meTeoposiorun (O6HHHCK)

Bll CO AH CCCP - BpruuciurenbHbl! neHTp CuGHPCKOro OTAe/leHHS
AH CCCP (Hosocu6upck)

[TO = I'napHasa reogusuueckas obcepeaTopus um, AW, Boeiikopa

['ocHULIMITP - TocynapTcTBeHHBIA HayuHO=HCCIeOOBATE/ILCKHR LEHTD
Mo WCCNeAOBAHHIO NMpHpoaHbix pecypcob (Mockea)

I'XU = Impoxumuueckut uHcTuTyT (Pocrop-na-[lony)

HUBE AH YCCP - HUucturyT 6oranuku wM. H.I. Xonmonmoro AH YCCP
(Kuer)

HMHO3 AH CCCP - Hucruryr oseposenenus AH CCCP

JIMY = JlenuHrpanckuit nmomMTexHudeckuit uHCcTHTYT MM, MM, Kamiuuna

NN3THU = JleHuHrpanckuif ®NeKTpPOTeXHU4YeCKH#t wHCTHTYT WM, B.W, ¥Yne—
suopa (Jlenuna)

HUH® JIT'Y = Hayyno-uccrenoBaTe/bCKHl MHCTHTYT ¢uauku JleHunrpan—
CKOr'0 I'OoCydAapCTBeHHOrO yHueepcuTeTa WM. ALA, )Xnanosa

Hosouepkacckoe BBYC — Hopouepkacckoe Beicuiee poennHoe yuuiwne
CBA3H

OBM AH CCCP = Orpen pemuucimTemsHo# maTemaruxs AH CCCP (Mo-
CKBa)

OBI1 Kapemsck, ¢un, AH CCCP - Ortnen sonssx npo6mem Kapeimscko-
ro ¢pumana AH CCCP (IleTposasonck)

OKE ,HUmrerpan” /T'Y = Onsrrao-koHCTpykTOpcKoe 6Gopo ,Hmrerpan”
JleHWHrpagcKoro rocynapcTBeHHOro yHupepcurera um, A,A, XXnaHopa

NMUHPO - lMonapHent Hay4YHO—-HCCIENOBATE/ILCKHN HHCTHTYT MOPCKOrO
peGHOro xoasiicrea u okeaHorpaduu mM, H.M, Kuunopuua (Mypmanck)

C3YTKC = Cepepo-canagHoe ynpapBleHHe MO MHAPOMETEOPOJIONHH H KOHT=
OO NPWPOAHON Cpeasl

CKTE ,Aspozsomk” - Cnenna/bHoe KOHCTPYKTOPCKO—TEXHO/IOTHYECKOoe
610p0 A3po30MLHEIX Npubopos u ynapmiBaTene# (Epesan)



1. ONTUYECKUE CBOHWCTBA O3EPHLIX BOL,
AHTPOIIOTEHHOE 3BTPO®HPOBAHHUE
U EM0 NUCTAHLMOHHLIA M OHUTOPUHI

K.A. Konaparwer, I'.B, Npyxunnx

KOMIUIEKCHLIE MCCJHIENOBAHMSA [/ PA3PABOTKU
OUCTAHIMOHHLIX METOHNOB CJ/IEX EHUA
3A 3BTPOGUPOBAHUEM O3EP

OpHo#t U3 OCHOBHEIX NpA6lleM COBPEeMEHHOT'O 03@pPOBeNeHHH fB/ACTCH
HCClleNoBaHHe Npouecca 3BTPO(HpPOBAHMA O3ep, JTOT NpoLecC, NpoTeka—
olWKff B eCTeCTBeHHEIX YC/IOBHAX 38Me[JIeHHBEIMH TeMIaMH, 3a [oc/IeHHe
OeCATHIeTHS 3HAYHTE/LHO HHTeHCH(ULHPOBAI/CS MO BIMAHHEM AHTPONO—
reHHbIX (AKTOPOB, CKOPOCThL €r'0 PA3BHTHS CTAjla YrpoXawile#d O/l MHO=
rHEx O3ep MHpa, B TOM uyHucie W ang pana ozep CCCP, B noaxolt Me=
pe aTo oTtHocurca kK J/lagnomekomy osepy, xoTopoe OblIO BEIGPAHO B Ka=—
yecTBe OOGBEKTA HCC/IeOBAHHUK MO HECKOJBLKHM MPHYHHAM,

1. Ilponecc apTpobupoBaHHs 03ep HA COBDPeMEHHOM 3Tane yxe [0
CTATOYHO fIPKO BHIDAXEH, 4YTO OfpefeNfeT, BO—IepBbiX, Heo6XoAuMOCTE
ClleXeHUd 3a OAHHAMHKOH 3BTpodHpOBaHHSl H, BO—BTODPBIX, CO3AEET NOOs=
XOOsIIHe YCIOBHMH A8 pPa3pabOoTKH METOOMYEeCKHX BOIPOCOB HCClefoBa—
HHS 2BTPOGHPOBAHUS.

2. PasmMeprl o3epa NOCTATOYHO BEJIHKH, 4YTO MO3BOJEET HCILITATH
HEeKOTOphle OMCTAHUHOHHEE METONHKH, paspaboTAHHBIE Al OKEAHOB H
Mopeit, ¢ nocneaywuei Hx agantaudei X OSepHBIM YCIIOBHSM,

3. Bce peayneraThl HabmomeHu#l, NojlygaeMbie B IPOLECCE MEeTOdH=—
YyecKux paspaboToK, MOTYT OLITh HeMeA/IeHHO HCIO/LAOBAHEI [JH MpPAK=
THYECKHMX MEepONpHATHI 1O CoxpaHeHHI0 KayecTBa BOA Jlagpomckoro o3epa,

4, Ozepo spngeTcs yOOGHEIM MOJUMIOHOM [/ PASPAGOTKH OHCTAHIH-=-
OHHBIX METO[OB, KOTODHIE BIOCIEACTBHH MOI'YT OBITE HCHNO/L30BAHBE! HA
MOpAX.

Takum ofpasom, KOMIJIeKCHhle uccliefoBaHus Jlagoxckoro osepa
ofecneydBaloT B3AHMHYIO 34HHTEPRCOBAHHOCTL B TECHOM COTPYAHWYSCT=—
Be /IMMHOJIOTOB M CHELHMAJMCTOB IO AKHCTAHLMOHHBIM MeTonam. Onmaxo,
HEeCMOTPA HA 3TO, NepBbIi Xe ONeIT OPraHU3AUHH COBMECTHBIX HCCleno—
paHuil BRIMBHI HX GOJBUIYIO CIAOKHOCTE YXe HA ypoBHe NOCTAHOBKH 3&—
nauyu, OCHOPHAs NpHYHHA BATPYAHEHHR — HEJOCTATOYHOS B3AMMHOE No-
HUMAaHUe, KOTOpOe HepeKO BOSHMKAeT HA CTEIKe pas/MYHLIX OTpac/ei
HAYKH,
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INnst Toro urobel CHATHL nNopobHele s3aTpynHeHus, B MuHcTHTyTE® O3e—
posenenus AH CCCP 6pin opraddsoBaH NOCTOSHHO AeHCTByWHE CeMu—
HAP C Y4YACTHeM NKMHOJOrOB W CNEeUHAHCTOR NO AHCTAHUHOHHLIM METO-
paM, OCHOBHAA 3A4Aa4A KOTOPOro — BhIABIeHHe KOHKDOTHbIX TpeGopaHuit
K HMCCIIe1OBAHHAM 3BTPOPHPOBAHHA 03P M CONOCTABIEHHE HX C peallb—
HEIMH BOSMOXHOCTSMH OMCTAHUMOHHBIX MeToooOB, XOTH pelleHHe 3TOM
sana4d norpebyeT ompeae/ieHHbIX YCHIHH, OQHAKO yXe ceffuac ckasancd
OCHOBHOH MOJIRKHTENEHLI peaynwTaT paboThl CeMHHApA = C/AMKHBI MpO-
Lecc 3BTPOPHPOBAHHA OKA3AJIOCH BO3SMOXKHBLIM ‘MPEACTABUTL B BUAE CO—
CTAB/FIONHKX ero KOMIIOHEHTOB, HO A/8 KAXIOrO H3 HHX HeobGXOAHMO
paapaboraTh CneunpHyeCKHe MeTOAbI AHCTAHINHOHHON WHAHKAIIHH,

CnoxHocTe npouecca 3BTPOPUPOBAHHA O3ep NDHBE/A K HEeOGXOmHMO—
CTH KOMIIJIEKCHOT'O NOAXOAA K €r0 HCCIe/IOBAaHHIO, KOTOpOe OCYIUeCTBIld—
eTCd COBMECTHBIMH ycuiugmu Goilee 20 HAyYHO=-HCCMIEOOBATE/LCKHX H
HAYYHO-IPOH3BOACTBEHHbIX OpraHu3aunii 6 kpynmHe#lMX BeNOMCTB CTpa-—
st Axanemuu nayk CCCP, Tockomrunpomera CCCP, Muuucrepersa
BEICWIEr'O H CpeiHero cneunaisHoro obpasosanug CCCP, Munucreporea
memmopaluy ¥ BoaHoro xoasfcTea CCCP, MuuucrepcTBa pHIGHONO XO=
agiicrea CCCP u MunncrepcTea cenmbckoro xoasitcrea CCCP,

HecmoTps HAa TO YTO OpraHU3AINH B3aHMOAEHCTBHA TAKOrO KOIHYe—
CTBA COHCMO/IHHTeNEel OYeHb CJ/IOXHA, NPeUMYylecTBa €e OYeBHAHEl —
yXe Ha NnepBoM 3Tane ucciaefopaHuit (1983-1984 rr,) uHabmoneHus
na Jlanoxckom u OHeXCKOM 03epax BEIIOIHSIMCH CHHXPOHHO DA3IMYHbi-
MH METON&MH NpH NOMOIM 5 Hay4YHO~HCC/eNOBATe/LCKHX cynos, 6 ca-—
MOIIETOB, 2 BepTOJIETOB C HCNOML30BAHHEM KOCMHYECKHUX OAHHBIX, MOIy—
yaeMbIX C Pa3/MyHBIX CHyTHHKOB, Ha mpuBeneHHo# cxeme NOKA3AHEI
B3AUMOASHCTBHE COHCIOIMHUTE/Ie}, Onpeae/deMble XAPAKTEpPHCTHKH H
cpeAcTBa ux HaGmoneHwi.

[pounecc apTpodupopanus uuHTeHCHDHLMpPyeTCH NOCTYTIIEHHEM GHOTe—
HOB, TNPHHOCHMLIX B O3epa C BOAAMH NPHTOKOB, CTOYHEIMH BOOAMH H
aTMochepHEMH ocankamu, OTciona BOSHHK/IA NepBad 3anada =— ,[AHCTAH=
LUMOHHbIE METOAbLI CIIeXEHHs 34 NOCTYN/eHHEM H PACNPOCTPAHeHHeM GHo—
reHOB B o3epe”. '

Cpaay xe creayeT OTMETHTB, 4YTO, NOCKOIbLKY HAIMYME GHOreHHBIX
3/IEMEHTOB B BOAEe HEeNoCpeACTBeHHO AUCTAHIMOHHLIMA METONAMH He
onpeaendeTCs, BO3HMK BONPOC KOCBEHHO# HHOHKAUMM HX PACNPOCTPAHS=
HUS NyTeM C/EXEeHUs 34 BONAMHU MPUTOKOB M CTOMHBbIMH BOOAMH, JTA
pabora BemonHanace cosmecTHo ¢ BHHHUBO, HUHU®D JIT'Y u OKE ,MH=
Terpan” /Y no cxeme, meram ,A”.

HauGonee cnoxuol uacTbio aTOH 3a0auk SBJISETCA KOHTDOIL 38 HMOC—
TYyTNeHHeM GHDIeHOB K3 ATMOC(epHl IOCPeCTBOM CYXOIO H BIAXHOTOQ
ocaxaeHud, IlpaKTHYeCKUX peayLTATOB IO aToit Npofieme Noka HeT,

HO CYWIeCTBYIOT TeOpeTHYECKHe pa3pAGOTKH C KOHKPETHBIMH IpeasioXe—
HUAMH IO NOBOAY MOAXOAOB K HCCNENOBAHHIO 3TOK NMpPOGNeMbl, BHIIOIHEH-
uele B,H, Anamenko. B

KoHuTpomk 3a pacHpoCTpAHEHHEM H MOCTYIIEHHEM GHOM@HHBIX 37NeMeH—
TORB MMeeT Hauboibllee 3HAYEHHWEe [/ TeX 03ep, B KOTOPhIX HX KPHUTH=—
YecKkoe CONepKAHUE eule He AOCTHTHYTO, Hanpumep Ans OHeKCKOrO Ode=
pa u Ba#ikana, B popax /lajoXckoro osepa KpHTHYeCKHA ypOBSHbL CO-—
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COCTAB HAB/TIOOEHMA

Can

HP

Cynossie nabGmoneHHs KOHTAKTHLlE

= TeMNepaTypa BOnkl

= 9MexTPONPOBOAHOCTL
—PB3EgecKas Npo3pavHOCTL

- rnyGusa suauMocTH Gemoro AMcka
- OBETHOCTh

~ KOHUEHTPAUHMA BOMAOPONHBIX HOHOB
- ColepKaHne KHCIopona

- KOHUeHTpauus saseck (munepanpHof,
opraHHYecKofl B cymmapmofi)

~ KOHUIE@HTpauus Xno ap-
HI “pem“ goizmna (cymmap.
mag, 4@v , b% ¢

= KOHLeHTPaluHs Xnopopunna, onpene—
nennas (GIyopuMeTpHYeCKEM
MEeTonOM

= Nponyckarke CBeTa B Boje
- rnyGusa ocsemensoctd (1% u 10%)

~ MPOHHKHOBEHHEe CBeTa Ha
Pa3nAYHEIX TNyOHHAaX

— WHOHKATPHCH pacCesiHHg

Cynosbie HabmoNeHdsi HeKOHTAKTHBIE

0, D, Ry, Z - komnoHenTs:
pansanroHHoro Ganafca
P, Ry, I - xapakTepuctuxe moas-
PH3AIAH BOCXOAAWErO
HINY4YeHAR
Ry - spxocTb Bomsoft noBepXHOCTH
®» nuanasone 350-800 sm
R, — SPKOCTb BONHOA MOBEepXHOCTH
B AuanasoHe 350-750 HM
CBY - panuomerpus

CamoneTHsle W BeproneTHele HabMOASHAS
RAJ._ SIPKOCTL BOAHOR MOBEPXHOCTH

,Ry,E

t, - Temneparypa noBepxHOCTH BOMLL
(MHP-3, MHP-5, ATA)

- KOMMNOHeHTsl panHauWoHHoro Ganaxca

Mpuorosonanbean cremka MK®-6
Ng - naBenenHas (nyopecuernss

[arusie koCMHYecKEX nabimonensf
UC3 - Mereop-llpupona: nySnb-nerarTusst
BOAHOA MOBepPXHOCTH B padHeiX 30HAX CHeKTpa
- MCY-C: pybnb-HeraTnBbl CPEeAHETO pa3peueHus
— MCY-M: nyBnb-HerarHBe Manoro paspeuweHHs
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AepxaHug GUOreHOB YXe [NOCTHI'HYT, M OHO MOXeT ,3aupectu” B moGo#t
cBOeR yacTH NpH CIOKOKHON MOrode H ONTHMA/ILHOM COUETAHHH Temja
1 ceeTa B Bofe, C 3aTuM cepdsaHa BTOpas rpynna sanay =, ACTAHUHOH=
HEI® METOOB!I C/eXeHHA 3a (OPMHPOBAHWEM 30H, ONTHMATNBLHBIX [/ LBe=—
TeHuda”, B KOTOpOR pacCMATPHBAIOTCA TPH OCHOBHBIX BOMpOCA:

1, Pacnpenenenue paguanuoHHOro 6anaHca H ero KOMIIOHEHTOB IO
akpaTopud, 2Ta pabora BomoaHANAackE coemecTHo c JI3TH, ITO u
HWUH® JIT'Y no cxeme, meram ,B”,

2, OnTuyeckue CBOACTBA O3@pPHEIX BOA H ONpee/diolne HX (AKTODbL
[Tpu aToM paccMAaTpHBAIIACE COBOKYIHOCTb METOAOB HHIMKALHH TeX X&=—
PAKTEPUCTHK, KOTOpHIE OTBETCTBEHHE 38 (OPMHPOBAHWE THAPOONTHYEC—
KHX CBOMCTB O3epHuIXx Boa (conepxaHHe MHHEpPAMLHEIX H OPraHHYeCKHX
B3BeCel, OKPALMBAIOUIKX BEUeCTB), HCCenOBAlHCH IIPOCTPAHCTBEHHO=
ppeMeHHEs HAMEHYMBOCTL NPOSPAYHOCTH, pacCUpeneneHHe MNOOBOAHOR
ocpenmeHHOCTH, OCHOBHBIE Lle/TH: a) NOCTPOEHHE ONTHYECKOH Mooenu ose-
P& H NpHMEHeHHe ee N/ PAas/HYHbIX HMHTALUHOHHBIX YHCIIEHHBEIX 3KCIe=—
pUMEHTOB; 6) Ha OCHOBE peayNbTATOB YHCIEHHOrO MONe/HPOBAHHS pA3—
paboTKa AUCTEHUMOHHBIX METONOB KAPTHPOBAHMH ONTHYECKHX HeONHOpOod=—
HOCTEeH O3epHbiXx BOA. B aTnx paborax ywacteosanu HUH® JII'Y, BHUMBO,
AAHWH, Kapenwck., ¢pun. AH CCCP, Bl CO AH CCCP, MHMHPO, Pa-
60TH! BHIMOJHAMHCL MO CXeme, aetans ,B”,

3. 'TepMmuueckas CTPYKTYpa O3epHBIX BOA. PAcCCMATpHBANCH PO BO=
IIPOCOB NMPAKTHYECKOrO NMPAMEHeHHsS NHCTAHUMOHHBIX METONOB TEpMOCHEM—
KH: OLEHHBA/IMCL HX YYBCTBHUTE/LHOCTH, TOYHOCTB, paspeuaomas CHocob—
HOCTh M ONEpPATHBHOCThL, BEHIIM IOMyueHsl MATEpPHAILI, TNO3BOJHIOIHKE
CpaBHUBATHL 10 3THM KPHTEpPHSM psAf OHCTAHUMOHHBIX MeToAuK. s aTo=
ro 6bUI0 OpPraHM@OBAHO HECKOIILKO MHOI'OCTYNEHUYATHIX 3KCIEepPHMEHTOB
no cxeme, getam I, B xoropemx npunumanu yyacrue [NHMHPO, JIIH,
JI9TU u C3Y lockomruapomeTa,

ChnenyeT noa4epKHyTh, YTO NPAKTUYECKOe NPHMEeHeHHe pacCMaTpHBAa-
eMbIX METOHOB MOMET IPHBECTH K DelIeHUIO OYeHb BaXHOH [/l 03epo--
Be[leHHsl 2a0a4YH = BLIABJEHHIO 30H C NOTEHLHA/LHOH Yrpo3o# LBeTeHHS
BOAL! eme 00 ero Hayana, B aToM ciiyuae MOxeT ObITb NOCTAB/EH H
HCCNeOBAH CYIIECTBEHHO BaXKHEI! BONDPOC:! NMOYeMy B ONHHX CIly4Yasx Ofl=—
THMABLHBIE YCIOBHS A8 UBEeTeHHH PEalldayioTCH, & B APYTrHX HeT. JTO
NO3BOIMHT BHIABHTL IOKA €IIe HeH3BeCTHhE (AKTOpPE], OGYyC/IOBIMBAONHE
UBETeHHE NPUPOAHBIX BOM.

[lpu HaMYMH ONTHMA/ILHBIX YCJIOBH# B O3epe HAYHHAETCH 7aBHHOOG—
pasHoe pa3BHUTHE (UTOMNIAHKTOHA — COGCTBEHHO LBeTeHHe BOOBI, JTO
IPOMCXOAMT, KAK IDABHIIO, ABAXAE! B 'Ol — BECHOH H OCeHbo, B mep-
BOM Cilyyae LBeTYT OHATOMOBLIE, A& BO BTOPOM = CHHE=3e/ISHBIE BOOO—
poc, BeceHHHe BCHBIUKH GHTONNAHKTOHA OHCTAHUHOHHEIMH METOOAMH
noka emwe He HaGmooanuck, a paboThl MO0 AHCTAHUHOHHEIM METOOAM HH—
OMKALIMA OCeHHero LBeTeHHs Bbe/leHel B OTAE/BbHYIO 3ada4dy = ,AHCTaH-
IIMOHHEIE METONbI MHAMKALWH X/IOpOQH/IA B O3epHbIX BONAX”, KOTOpas
BK/IOYAET ps/l B3AHMOCBS3AHHBLIX BOINPOCOB.

1. TeopeTHueCKHii AHAIIM3 BO3MOXHOCTeH AHCTAHUMOHHON WHAHMKa-—
UMM COAEPKAHHH X/IOpPOHIIA B O3EPHEIX BOAAX.
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2. Copeplie HCTBOBAHHE KOHTAKTHEIX METONOB ONpele/ieHHA COOAepXa—
HHUS XJIOpodH/Ula B BOOE,

3. PaspaboTky AMCTAHUMOHHOIO METOAA BOCCTAHOBJIEHHS XJ/IOpOGHILIA
HA OCHOBE KOOpPAHHAT LBETA,

4, CnekTpoMeTpHYECKHE METONbl BOCCTAHOBICHHS X/IOPOdUIA C HC-
NnoML30BAHHEM pasHooOpaaHo#i annaparyps (,Beprukam-17, ,K=37,
,Crnexrpojoromerp”),

5. MeTonsl BOCCTAHOBIEHHS X/IOPOQHIIIA NMOCPEACTBOM AKTHBHOMH /10=—
kaunu (nasepHoe BoabymaeHue QUIyOpeCLUeHIHH),

3tu paboThl BLIUOMHAJHCH MO cxeme, getans ,[1°, B Hux npEHEMamm
yuactue BHUMCXM, TXM, HUHU® JTY, NHHPO, UB AH YCCP,

CopepxaHde x0podua, MOMyYeHHOE ANCTAHLUMOHHO, MOXHO OTHEeC—
TH [Hib X HeGONbUIOMY NMPUIIOBEPXHOCTHOMY CJIOK0 BOABI, B KOTOPOM
¢$opMHUPYeTCs [UCTAHIMOHHO pPerHCTpUDyeMem cursan, Onmako B 3abH-
CHMOCTH OT BeTpOBOH OGCTAHOBKH H OHHAMHYECKOr'O COCTOSHHA BOM [JTy=
6HHA paACNPOCTpPAHEHHS (UTON/IAHKTOHA MOXeT ObITh 3HAYHTEeNLHOH. [lo-
aToMy oblias OLeHKA COOepxAaHHd (QUTONNAHKTOHA B o3epe Gea yuera
OHHAMHKH, TePMHYECKOrO H CBETOBOI'O peXHMA TOMLH BON NPAKTHYEC—
KH OKAMXETCH HeKODPDPEKTHOH, NAXe eCili KOJM4YeCTEO INIAHKTOHA B IIO—
BepXHOCTHOM clioe 6GyneT omnpegeneHo HagexHo, Otciona cregyer Heob—
XOOMMOCTEL NOCTAHOBKHM BONPOCA = ,[AHCTAHUHOHHEIE METOOB! HHAHKALHMH
OWHAMMKH, TePMHKH H CBETOBOI'O peXHMA TOMUH O3epHhx BOA”.

AKTyaIbHOCTE NOCTAHOBKH MOAOGHONO BONPOCA NMOATBEpXAAETCH ele
H TeM, uTO (HaKT UBETEHUd BOMABl — HEe KOHEYHEIl pe3ylILTAT npouecca
9BTPOPUPOBAHNA H pPErucTpalud 3TOro $aKTa, CIeJOBATE/LHO, — He KOo=
HeuHas sagaua, [lefio B TOM, YTO B peay/lbTaTe NOCIeAylomero pacnana
GHTONMIAHKTOHA MOMET BOSHHKATL AeHMIMT KHCIOpOAAa B BOAE, BIJIOThb
no o6pasoBaHus NPEA3AMOPHOrO WM 38MODHOr'O COCTOSHHS W CBASAHHbBIX
C HEM §IBIeHMH, T.e., BOSHUKATH S3OHBI C HECATHBHLIMU USMEHEHHAMH KA—
4eCTBa BOMA, KOTOphLE H NMPeACTAaBJ/AIOT OCHOBHYIO ONACHOCTE M MOJ/DKHEI
HHTEPeCOBATE HAC Mpexade BCero,

PeambHble ocHOBAHMS [OJ/1 MOCTAHOBKH BONpOCA O paspafoTke MeTo—
ODB AUCTAHIMOHHON HMHOMKALHMH AMHAMMYECKHX MpOLECCOB B TO/MIE 03ep
HMEIOTCS, TAK KaK MHOI'HEe 3JIeMEeHTHl [NHHAMHKH O3epHEIX Boo obnapaior
pasnuyHbIMH GOpMAaMH NMPOSBIeHHA Ha NOBepXHOCTH (uupkynsuus JIoHDw
MIOpa MApKHPYeTCH MOJIOCaMH [eHbl, BHYTPEHHHE BOJHBI — WITH/IEBLIMH
MOI0OCaMH—C/IHKAMH, AallBeJ/JIHHI', BeCeHHWH M OCeHHHuH TepMmo6apel — pes—
KMMH KOHTPACTAMH TeMMOepaTyphl BOOHI).

Ha nmytu pemenus o6cyxnaeMoro Kpyra BOINPOCOB CYWIECTBYET, Of=.
HAKO, MHOro TpyaHoore#f, HecomHeHHO, 4TO peleHHe NOCTAB/EHHBIX 3a-
Oad BO3MOXHO /WL HA OCHOBE KOMIMEKCHOIO HCNO/L3OBAHHH pea3yibTa—
TOB MMHTALMOHHOI'O MOAe/HPOBAHUS AAHHEIX NPAMLIX H3MepeHHH (BKiIO=
4Yas pas3/MyHbe AMIUDHYECKHEe KODpe/EUHOHHBE CBASH) M AHCTAHUHOHHBIX
MeTOfOB,
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H,A, llerpora, B.Jl. I'ycaxos, A0, Tepxerux

OCHOBHLIE 3AKOHOMEPHOCTH PA3BUTHUA NPOLECCA
AHTPOIIOEHHOIO 3BTPO®HPOBAHUSA

B BOJIBIUMX TJIYBOKHUX O3EPAX

(HA TTPUMEPE JIADOXCKOI'O O3EPA)

B nocnensue roasl YpespbMAaiHO BO3POC HAYYHLIA W NpakTHYECKHH
HHTEpEC K HM3MEHeHHIO TPOPHYECKOro ypoeHs (3BTpojupoBanuio) osep—
HBIX 9KOCHCTeM, JTO CBA3AHO Npex[e BCEro C TeM, 4YTO IBTPOPHpOBa—
HHE NPeCHOBOAHBIX BOAOEMOB BHISLIBAET pPe3Koe yXyAuleHHe KadecTea
BOOBLI A pa3/HYHLIX Lejell BoOOONOMBL30BaHHA., B HacTosmee Bpems
aTHM HpoueccoM oxpaueHo okono 90% ozsep mupa, IloBENUEHHEN HHTE=
pec BLISLIBAET PA3BKTHE Npouecca apTpodupomanus B Gosbwmx raybo-
KHX O3epax, NOCKO/ILKY B HHX COCpPeNOTO4YeH OCHOBHO{ 3amnac NpecHOH
BOABI, NOCTYNHO# O/ XO39H#CTBeHHOr0 HCIIO/L30BAHHY,

JTgMHONOrHYECKHe HCCI/Ie0BAHHS MOCIeAHHX NAeCHATH/IeTHH MNO3BOMMIH
YCTAHOBHTbL 3ABHCHMOCTE MeXIy NOBLIIeHHEM TpPOo¢H4YECKOro YpPOBHH
ozep (¥ CREGAHHEIX C HHM HapylWeHH# B JIMMHHYECKHX SKOCHCTeMax, Ha—
GBAHHBIX AHTPONONEHHBIM 3BTPOPHPOBAHHEM) M XO3AHCTBEHHBIM OCBOEHH=—
eM HX BOOOCGOpHEIX 6ACCeHHOB, CONPOBOXAAKIIHMCSH YyBe/HYeHHeM cOpo—
COB B O3epHBIE BOALI PA3/THYHLIX MHHEDPA/MbHEIX H OPraHHYEeCKHX BelecCTB,
B TOM 4HCle GuoreHHeix anmemeHToB (doctop, asor),

PecT nocTyniieHus H NocieAyiollee YBe/IHYeHHe KOHUEHTpaudH GHO—
TeHHBIX BEelleCTB B O3€DHOH BO[E BHISHIBAET YCH/IEHHOS DA3BHTHE &BTO-
TpodHbIX (POTOCHHTEIHPYIOMKX OPraHuaMoB ((UTON/MAHKTOH H BhICLIAS
BOHAS PACTHTE/LHOCTL), NpUYeM ANd GOMbWHX TIyGOKHX O3ep xapak—
TepHO npeobnafapiiee Pa3BHTHE (QHTONIAHKTOHHEIX BoAOpocief,

B coorpeTcTBHE C yBenuueHHeM obbeMa HOBOOGPA3OBAHHOIO ABTO-
XTOHHOI'O OPraHM4YeCKOro BemecCTBa BO3PACTAET H OOBeM ero pasioxe=
Hus (6akTepua/ibHas AeCTpvkuMs), B KoHeuynoM HWTOre B OGepHON 3KO-
CHCTeMe CYEeCTBeHHO MEeHSeTCH COOTHOLIeHHe MeX1y MNpolleccaMmu
TPOAYKIHH H AECTPYKUHH, YTO COMPOBOXNAETCH YBE/HYeHHEeM GHOXHMH—
YecKoro KOHTpacTa mexny BepxHuMm (TpodorenHemM) u HmkHuM (Tpodo-
/IHTHYECKHM) CJIOAMH BOABI, YCHISHHLIM HAKOIUIEHHEeM OpPraHHYeCKOI'o
BemecTBa B [OHHBIX OT/IOXKEHHSX H M3MeHeHHeM Ia30BOI0 pexuma BO
BCeM OGbeme O3epHOW BOMHL

Takum 06pasom, MOXHO CKA38TH, YTO NpOUECC IBTPOQHPOBAHHE Me—
HAET He TOJLKO NPOAYKIHOHHHIE XAPAKTEDHCTHKH O3€DHOH 3KOCHCTEMEI,
HO H BeChb KOMINIEKC /HMHHYECKHX NMpOLEeCCOB H, KAK C/eACTBHe, = DA
OCHOBHEIX XApPAKTePHCTHK H NAPAMETpOB BCell TOMUH O3epHOH BOALI (Ha—
npAMep, NpPO3PAYHOCTE BOALI, €€ NBeTHOCTb, XAPAKTePHCTHKH B3Becel
H TJ.).

Tpomecc aHTPONOreHHOro 9BTpodupoBaHHs GO/BIIOrO riayGoxoro ose—
pa (uanpumep,/lanoxckoro) uMeeT pad XxapakTepHhIX OcoGeHHOCTei,

B ceoeM pasBHTHH OH NpPOXOAMT HECKO/LKO CTalHl, NPHYEM HA Kaxno#
POIL OTASLHEIX (AKTOPOB W CBASAHHRIX C HHMH JMMHHYSCKHX NpOLeC=
COB MOXeT MEHSiTbCH N0 3HAYHMOCTH,
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lepeoit cranuve#t npouecca 3BTPOQHPOBAHHE MOXHO CYHMTATE YBeI/lHYe—
HHe NOoCTyn/jeHu#t GHOreHHbX ' a/emeHTOB (pocdop) c Bomoctopa (aza
CYOT PA3BHTHA XO34HCTBEHHOH NEATeNLHOCTH HIH POCTA YHCIIEHHOCTH
FOPOACKOrO HACENSHHA) NpH CPABHATENLHO HH3KHX KOHUEHTPAIMAX STHX
371©MEHTOB B OCHOBHOH O3epHO# BOAHOH Macce, BHOreHHble 318MEHTEHI
NOCTYNAalT B 03epo NHGO C BOAAMH NPHTOKOB, /MHGO CO CTOYHBIMH BOAB—
MH KPYNHBIX NPEANPUATHI WM TOPOAOB, PACMOMOKEHHLEIX HENOCPECTREH—
HO Ha moGepexwbe oaepa, IBTpodUpOBAHHE O3epa HA 3TOH CTAOHH NPOAB—
ASeTCH B pOCTe NPOAYKTHBHOCTH (UTONNAHKTOHA, NMDHYPOYEHHOM K 30—
HAM PACIOPOCTPAHEHHS BOA NPHTOKOB HIIM CTOYHbX BO4, O6GEMHO B HA4YG=
fle CBOEro pPA3BHTHA NpOLECC 3BTPOPHPOBAHHA 3aXBATHIBACT 3AIHMBEI,
ry6bl WIH OOCTATOYHO Or'pAHHYEHHEIE NPUGPEMHBE Y4ACTKH, B CBasu C
3THM O[HOH M3 CYmMeECTBeHHBIX 3a084Y HA 3TOM 3Tale SBIAeTCH HCClie=
AOBAHWE XapaXKTepa pﬁCIlpOCTpﬂHBHHﬂ BOO NMPHTOKOB B O3epe B pas3/Hy-—
HBle Ce30HHl roja.

BecHoii, nociie ocBoGoxAeHHs 03epa OTO /baa, B Pe3y/LTATE HHTEH—
CHBHOI'O NpOrpeBa H HeofHopoaHocTel permpeda nua B Combumx riayGo-
Kux osepax ¢OpMEpyeTcs ¢poHT Tepmuueckoro Gapa (Tuxomupos, 1968),
pasgensomMit TENIOAKTHBHYIO M TelllIOHHepTHYK obnacTh ozepa, Bonet
NPHUTOKOB, (OPMHPYIOUIHE NEePBHYHEIE BOAHBIE MACCEL, B 3TOT I[EDHOM CO=
CpeNoTo4eHbl B TEN/IOAKTHBHOA OG/ACTH, I'leé CO30aeTCH NOBLILEHHOe
conepXaHHe OGHOMeHHBIX 3/IEMEHTOB, GlIArONPHATHOe MU WHTEHCHBHOMO
PA3BHTHHE IUIAHKTOHHBIX BOAOPOCTIeH.

B neTuuit nmepuon, nocne ucuesHoBeHus (pOHTA TepMHuyeckoro 6apa,
B osepe dopMHpyeTcs ofmeosepsas UMpkymsumus (Oxnonkoea, 1966),
phIpaBHHBapmAag (CHUXAOMAS) KOHHEHTpPAUWH GHONeHHEIX 3/EMEHTOB 3a
CYeT nepeMelMBAHKE NEePBUYHBIX BOAHBIX MACC C OCHOBHOM O3€@pHOH BOd=
HOM Maccofl C HHSKMMH KOHUeHTpALMSMH GHOTeHHbIX 2/emeHToB, B TOT
Xe nepuop, MO Mepe yMeHBbIIeHHs BOAHONO NPHTOKA, CHHXAETCH H NOCTY=
NIeHHe B 03ep0 GHOreHHBIX BEWEeCTB C BoaocGopa., B ciyuae nocrynne=
HUsl CTOYHBIX BO HENOCPEeNCTBEHHO B 03ep0 ITOr0 CHHXEHHA MOXeT H
He NPOHCXOAHTH., BOALl NMPHUTOKOB B NIETHHH Nepuon Ha 3TO# cranuu Gy=—
OYyT CNoco6CTBOBATE MHTEHCHBHOMY D&3BHTHIO NIAHKTOHHBIX BOAOpoCief
B JIOKA/LHEX NMPEGPEXHLIX YYACTKAX WM B H3O/IHPOBAHHBIX 3a/MBax H
ry6ax.

B ocennufi nepung, B yC/OBHSX HHTEHCHBHOIO BETDPOBOrO NEpeMelllH-
BaHUS, NPOWCXOAWT NONHOS BLIPABHHMBAHME KOHUEHTPALHA GHOMEHHLIX 376w
MEHTOB BO BCeft BOAHON To/MIe 03epa, YTO B COYETAHHH C He6narofipk—
STHLIMH NOrOAHBIMH YCIIOBHAMH NPHBOAHT K HCYEe3HOBEHHIO MMpPeANoCHUIOK
ANs MHTEHCHBHOI'O DPASBHTHH (UTON/AHKTOHA B 3TOT NEDHOA,

Bropas cranus npouecca seTpogupoBaHEs Gombuworo riayGokoro ose-
pa HAYHHAeTCA C TOr0 MOMEHTA, KOI'lA KOHUeHTpAaUHs GHOrMeHHBIX 3/ie=—
MEHTOB, B NONABISIONEM GONLIIMHCTBE ciyyaee obmero ¢ocdopa, NOCTH=
raeT B OCHOBHON OGepHOft BOAHOR MACCEe KPHTHYECKOro ypoBns (mocTa=
TOYHOrO AN HHTeHCHBHOIO PASBHTHA (HTONNAHKTOHA) — 20=25 mxr P/n,
Bpemn nepexona or nepeo#t CTanuH 3BTpo¢UpPOBAHHS KO BTOpO# onpene-
ngeTCHs TpeMs OCHOBHLIMH paxkTopamu: 1) ypoBHeM NocTymneHus gochopa
c ponoc6opa, 2) xapaxTepoM KDYNHOMACWTAGHOrO NepeHOCA O3ePHBLIX BOA
B 3) o6beMOM O3epa.
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Hem pelIe ypoBeHk NOCTyN/eHus ¢ochopa B 03epo M 4YeM HHTeH—
CHBHee Ipolecchl NMepeHoca ero no aKBATOPHH, TeM GhicTpee HapacTa=
eT KoHueHTpauusa ¢ochopa B Bogoeme. B ciyuae Hanuuug HIOMMPOBAks
HbIX 3a/HMBOB H I'y0 C 3aMelNleHHbIM BOOOOGMEHOM C OCHOBHOR o3epHOH
BOOHOM MACCOH BBICOKWHl YypOBeHbB NPOAYKTHBHOCTH (QHTON/AHKTOHA B
3THX 3A/MBAX MOXeT NOANePKUBATECH NONI0e Bpemsd, B TO BpemMdA Kak
OCHOBHOf N/&C o3epa Npu 3TOM GyAeT OCTABATLCH HA HH3KOM YpOBHe
npoaykruBHocTH. Ecam oforamenusle $ocdopoM BOABI NPHTOKOB eXerog—
HO YYaCTBYWOT B MO/HOM O3EPHOM MNepeMelMBAHHH, KAK 3TO MPOMCXOMMT,
Hanpumep, B llanoxckom o3epe, TO POCT KOHUEHTpaUuM docdopa Ao
KPHTHYECKOrO ypoBHA 6yAeT NpOMCXOAHTHL 3HAYHTENLHO GhICTpee,

[lockombky Ha BTOpOR CTAmNuW NPOLECCA AHTPONOTeHHOro 3IBTpOdHpO-
BaHHA Gombuoro riy6oKoro o3epa BbICOKHe KOHueHTpauuu ¢ocdopa xa—
pakTepHsl AN BCel ero aKBATODHH, TO 30HBI BJHAHHA BOA NPHTOKOB
NepecTalT OT/HYATECH BLICOKHMH NPOAYKIHOHHEIMH XAapaKTepHCTHKAMH,
Bonee Toro, » oTAeMbHBIX CIyuAdX BBICOKAA MYTHOCTb PeYHBIX BOA MO=—
MeT 3HAYHTEIILHO CHHMATH YPOBEHb NPOOyKTHBHOCTH (HTONJIAHKTOHA B
3THX 30HAX, HOCMOTPA HA BLICOKHE KOHIEHTPALMH GHOTeHHBIX 3IlEMeH=
ToB, OCHOBHBIMH (QaKTOpaMH, ONpeAe/HiOMMH B STOT NEPHOA HHTEHCHB-
HOCTb pA3BHTHS (UTONNAHKTOHA, CTAHOBATCA TeMIEPATYpA BOALI H Ipo=
3pAYHOCTb, OT KOTOpO# 3aBHCHT riybuHa ¢OTHYeckoro cnod,

Takum o6pasoM, 30HAMH HHTEHCHBHOI'O PASBHTHS (HTOM/IAHKTOHA HA
aToft CTAOMH CTAHOBATCH paloHbl GIArONPUATHOrO cCoYeTaHHd OBYX dak—
TOPOB: BLICOKO# TeMIIG@pATYPBI W BbICOKO# NpO3padHOCTH, Hanpumep, B
JlanoxckoMm Ozepe B pasrap BereTalHOHHOro nepuoda (aerycr) macco—
BOe PASEBUTHE NJAHKTOHHEIX Boaopocieft (,luBeTeHwe” BOABI) OTMeyaeTCH
Nno BCell AKBATODHH, 38 HCK/MOYEHHEM CeBepO=3anaqHOro IyGOKOBOAHO=
ro pafioHa, rle B Te4YeHHe BCEro NepHOAA OTKPHITO# BOALI COXPaHAETCH
NMOHUMEHHEI TeMNepaTypHbl ¢oH., XApAKTepHO, YTO MAKCHMAJILHBIE NPO~
AYKUHOHHBIE XAPAKTEPHCTHKH [/l CHHEe~3e/leHblx BOAOpOC/iell OTMEeYAKT-
CA B CeBepHON W LEHTpa/bHOH 4ACTAX o3epa, I'ie HEeMOCPEeACTBoHHOe
BIIASHHE TNPHTOKOB NPAKTHUYECKH OTCYTCTBYeT.

Wmenno moeToMy Ha 3TOH CTAOMH NpoUEcCA AHTPONOreHHOr'® 3BTPO-
¢pupoBanua GOLWOro INIyGOKOro O3epA Ype3BhNAKHO BAXHLI perylspHbe
u yacTeie (00 exeHelle/bHBIX) CBHEMKH OGEpHOR AKBATODHH C PErHCTpa=
ouelt TeMmepaTyphl BOALI H €€ ONTHYeCKHX XAPAKTepPHCTHK, NO3BOJSIOMEX
CYAHTE O NPO3PAYHOCTH OSEpHOH BOAbI, JTO MOIBOMHAC Gbl ONEpATHBHO
ClIeANTL 38 AHHAMHKOA GOPMHDOBAHHMHE MPOAYKTHBHEIX 30H W BLISBJATH
pafoHEl, NOTEHNHANLHO G/ArONpHATHBIE A/ BO3HHKHOBAHWS MAKCHMAIL~
HBIX TNPOAYKLMOHHBIX Be/u4uH (,useTeHme”), ClenyeT 3aMeTHThL, uTO B
TOT NepHod, KDraa ,UBeTeHHe" MOTeHUHAILHO MOXET OXBATHIBATL BCIO
aKBaTOpPHIO O3epa, CYWeCTBeHHbM (GAKTOPOM, CAepXHBAIONMM DA3BHTHE
(UTON/IAHKTOHA, SB/METCA BEeTPOBAA AESTE/LHOCTL, PA3PYWAIOWAS KOMO=
HHH CHHe—3elRHEIX Boaopocie#t, PerynapHoe CONOCTABISHHE NMOTEHLHATE~
HBIX 30H HHTEHCHBHOI'O DA3BHTHA (HTON/AHKTOHA C pea/lbHbIMH palOHa~
M  npeTenus” (mo xnopodwury) nospomuno 6k rIyGOKO M OeTAIBLHO
H3YYHTb B/HSHHE MOrOAHBLIX YCMOBHH HA HHTEHCHBHOCTH DAGBHTHS (QHTO=
NIAHKTOHA, BI/IOTH A0 MNO/IYYEHHU: KONHYeCTBEHHBIX OLEHOK.
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Ha rtpeTweil cranuu npouecca 3BTpPOUpOBAHHS B GO/bLUMX TITy6OKHX
o3epax, Koraa NpoAyUHpOBaHHe OPraHHYEeCKOr'o BelNecTBAa CTAHOBHTCH
ypeaBbMAaliHO BBICOKHM, Pe3KO yBenHYHBaeTcsd NoTpeblieHHe KUCopoaa
B CHNOIMMHHOHE O3epa, B CBA3H C 3THM CTAHOBHTCH Hpe3BBEMANHO
BAXHEIM BhIgBIEHHE 30H, I'Me HOeT AKTHBHOe HAKOIM/IEHHE ABTOXTOHHOIO
OpPraHHYeCKOoro BelleCTBA B THIOIMMHUOHE, OCKOJLKY B GOMLLIOM [ITy=
6OKOM OSepe 3TO HAKONMSHWe, 4 CIeAOBATeNLHO, W TUNONKMHHANLHOE
norpeblieHde KHCIOpOAa IPOCTPAHCTBEHHO HEOHOPOAHO,

Io marTepuanam uccnenopanuil MOCHEOHHX JIeT, NPOBOAMMEBIX Ha Jla—
NOMCKOM o3epe, Haubollee MHTEHCHBHO HAKONEHHE OpPraHUYecKor'o Be—
ImecTBa B PUMOIAMHUOHE INPOHCXOOHT B 3oHe raybud 20-60 M, roe
NPOXOOHUT NpH CBOEM PAa3sBHTHH (POHT TepMHueckoro Gapa, MomHrie
BEPTHKANIEHBIE ABIKOHHA, BOSHHKAIOIIHE B 3TOH 30He, BOBIEKAIOT B U~
IIOJIAMHHOH BMECTE C &JUVIOXTOHHBIM OpPraHHYeCKHM BelleCTBOM, MOCTy-—
NAKMMM C NPWTOKAME, HOBOOODAGOBAHHOS ABTOXTOHHOE OpraHWYeCcKoe
BEIIECTBO BeCEHHero (UTOMIAHKTOHA TeIJIOAaKTHBHOH ob6nacrw,

Cnegyer 3aMeTHTb, YTO HA STOH CTadUH AHTPONOIEHHOr'O 3BTPO(H=~
poBaHHA B GOMLIIMX XONONHOBOAHEIX 0S€pax CYyKUeccHs (CMeHAa BuOeB
dUTONNAHKTOHA) TMPHBOOMT K BOCCTAHOB/IEHHIO SOMWHAHTHON pOIM AMATO~
MOBEIX BOOOpOCHel B COSAAHUM I'OAOBO mepeuyHON mponykuwuu, [lna
BOOOEMOB 9TOr'O THIIA XapakTepeH HHU3KWHH TeMnepaTypHbli GOH Ha IIpO—
TsKeHHH Gosbliell 4acTH BereTAUMOHHOIO IEepHONAa, 4TO Ipedonpene’s—
oT GOMbuYI0 KOHKYPRHTOCIOCOGHOCTE XONOAHOBOAHLIX NUATOMOBEIX BO—
Oopociie#f M0 CPABHEHHIO C TeIUIOMIOOHBLIMH BHAAMH 3€/IeHbIX H CHHEe-3e—
neHeix, BeceHHe—OCeHHds NPOAYKUHH OHATOMOBLIX BOAOPOCTEll Ha 3TOM
CTaNuK pasBUTHH 3BTpodupoBanud cocTabigeT S50-60% obueronosoii.
To/bKO B HIONe ¥ ABrYCTe IpH MHTEHCHBHOM IIpOTpeBe SNUIUMHHOHA U
67aronpDUATHRIX NOrOAHBIX YC/IOBHAX CO3AAETCH BO3MOXHOCTE AMd Oyp—
HOM'O PASBHTHS CHHE=3e/IeHBIX BOAOPOCIHEeH, BLIBLIBAIOWHX 3(PeKT ,lBe—
Tenua” poobl. CedyeT yyHTHIBATBE, YTO HMEHHO 3a CYeT BECEHHEro
PASBUTHSE AWATOMOBLIX BOAOpOCHel IPOKCXONUT OCHOBHOE NOCTyIiSHWe
B I'HNOJMMHHOH ABTOXTOHHOI'O OPrAHHYECKOr'O BellecTBa, B CBA3H C 4eM
KOMYeCTBEHHAS ONSHKA (HUTONIAHKTOHHBLIX BOOOPOC/Iefl BECHOH B Telos
AKTHBHOH 0678CTH 4Ype3BRMAalHO Ba)XHAa A/ aHANH3Aa NOCeAYIONMX H3—
MeHeHHH B O3epHONl IKOCHCTeMme, B Ipyrue meprogbl roga  aBTOXTOHHOE
OpraHHyecKoe BEMeCTBO MOXET NOCTYNATbH B TUIOJMMHHOH INPH CCOHHO=
HATOHHBIX §BJICHHSAX B 30HAX NpPUOPEXHOro JayHBe/UIHHI'a B TOM Cllyuae,
€C/lH B 3THX MecCTax CKAI/MBAeTCH AOCTATOYHO GO/bLIOce KOMHUeCTBO
NNAHKTOHHBIX Bomopociielt, ClieloBaTe/bHO, OYEHb BAXKHO IPH PA3BHTHH
»IBETeHHa” BOAHLI MO AKBATOPHH O3epa B /IETHHH MepHUOd NpOCIIeXHBATH
nepeMemeHre NJIAHKTOHHBIX NOJlel H BHIABIATL MeCTa HX CKOINeHHd,

IlpakTuka NHMHOIDrUYECKHX HMCCIENOBAHHM{ NOKASBIBAET, 4YTO TpaiH—
LHOHHLIE METOAEI NPOBEAeHHS HATYDHLIX HAG/MONEHHH MOSBOJAIOT HOCTa=
TOYHO INIy6OKO H AeTA/bHO H3Y4aThb NpOLecC aHTPONOreHHOro IBTPOdH—
poBaHug H [Oe/laTh Ollpe/le/ieHHEIE BLIBO[ABI O XApAKTEDe M CKOPOCTH ero
pa3BHTHA B BOAOeMe B neiioM, HO B TO ke Bpemd IpOBefeHHe HCCIIeAO—
BATENbLCKUX paboT C OAHONO WM HEeCKOMLKWX CYAOB, NAXe NDH 3KCIpecc—
meronax c6opa HHPOPMALMH, 38HHEMAST MHOT'O BpeMeHH (HEeCKO/ILKO Cy-—
TOK) M He BCerga BO3MOXHO Hu3-3a NOrofHeX ycaosuil, Kpome Toro,
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GOMLUKMHCTEO M'AAPOXHMHYECKHEX M THAPOOHONOrAYeCKHX NAapaMeTpOB Tpe-—
6yer nanbHe#imed naGopaTopHolt o6paGoTKH, KOTOpasd [OAa/leko He BCeraa
MOXeT ObITh BLIIO/IHEHA ONepATHBHO.

CoppemMesHbil ypopeHb HWCCNeAOBAHWN NpPOLECCAa AHTPONOT@HHHOTO
apTpodHpoRaHus GOJMBLUIOro MNIyGOKOro 03epa, HMEeIOUWEero BAXHOEe BOOO-
xo3glicTBeHHOe 3HaAYyeHHe, TpeGyeT peryllsipHeIXx M YACTHIX HaG/mOAeHHM
3a pAAoOM IMMHOJIOTHHeCKHX MapamMeTpoB MO BCefl AKBATOPHH O3epa B
TeyeHHe BCero roaa, lakasd 3afauya MOXeT GbIThb pelleHA NPH AKTHBHOM
HCMNOML30BAEHKH AHCTAHIMOHHLIX MeTOonoB Habmodeuuil (camoneT, pepro—
7eT, CnyTHuK). BpeneHue B MHMHOJ/IOUHYECKYIO NPAKTHKY NHCTAHIHOHHBIX
METOAOB AaeT CYWEeCTBeHHbl 3pdeXT npu CoG/MOAeHHH psna olpejele H—
Heix TpeGopaHuil, BLOIO/IHEHHE KOTOPLIX HeOOXONHMO A/ U3YYEeHHS CIIOM—
HOr'0 W MHOrO¢aKTOPHOI'O NpoHeccsa, KOTOPEIM ABISeTCH 3BTpodHpOBaHHe
Goimuoro riry6oxoro oaepa.

OpuuM ¥38 OCHOBHEIX TpeGOpaHW| gBIEeTCa pPeryiapHOCTL 4 onepa-—
THUBHOCTE NOJyueHud HHpopMauud, B oTaenbHele nepuoAnl Tpebyemas
[AHCKPeTHOCTb Haf/mONeHHH 3a TeMIepaTypol BOAbl, NPO3PAYHOCTLIO H
KOHUeHTpPAIKE ! XNopodu/ia MO AKBATOPUH O3ePa MOXET PABHATRECH L—
2 cyr, OnepaTHBHOCTEL HpOBe[eHHd NOAOGHBIX CBEMOK TpeGyeT CToib
xe BrICTporo nojydyeHus 3aKasdunkoMm obpaboTaHHOR uHDOpMAlHH, B IIPO—
THBHOM Cllyuae, ©CllH Mexay Hab/moOeHHsAMH H Bbulayell peaynbrara Gy-
[eT BOSHHKATE BpeMeHHOH pasphbiB, B HECKO/LKO paa IIpe BHIUAIOLH N
OUCKPeTHOCTL Habnionenuii, Takue paboThl NOTEPHIOT CMBICH,

Bropoe BaxHOe TpefoBaHMe OGpAIGHO K TOYHOCTH H3MEDEHHS JHMM=
Hojoruyeckux napametpos, [lo/s 3THX TapaMmerpoB, U3MepseMEle [HC—
TAHIWOHHO, AOMKHLE! OLITH COTJ/IACOBAHDI C [AHHLIMHE, TOMYYASMBbIMH KOH=—
TAKTHEIME METONAMH, INO2TOMY TOYHOCTH AMCTAHUHOHHLX H3MepeHHi
AojukHAa ObITE NO KpailHel Mepe He HHXe OﬁmeanHHTblx B JIMMHOJIOT H=
4YeCKOH NpaKTHKe (no TemMriepatype poakl = 0.1 C Mo Mpo3payHOCTH =
0.2 M (no aucky), mo xnopoguaay — 0,1 Mxr/n).

Daxe cTomk HeGombwol HAGOp MHMHOIONHYECKHX ADAMETrpOB, H3MEe—
pAeMEIx HaCTO, PeryldapHO H TOYHO, MOr' Gbl CYLIECTBEHHO YrilyGHTh H
YTOYHHTL H3YuYeHHe IpollecCa AHTPONONeHHOTO IBTpPOPHpOBaHHS GOMLUMX
TayGoKMX ©O3ep, NpOCNenuTh 3a NWHAMHKOH ero pA3BHTHA OT Tr'oda K Io—
Ay M N0 Ce30HAM, HANEeXHO NPHBY3ATk NpOABIeHHd 3TOr0 Ipolecca K
K/IAMATHYECKOMY M NOrogHOMY (HOHY H NOSBOJHTE 3A6/1arOBpeMeHHO Npo-
CHOSHPOBATEH HEONArONPHATHHIE NPOABICHHA SBTPOPUPOBAHHS BO BPEMEHW
U TeppHTOpHAIILHO,

Cnenyer orMerurh, YTO MJIONOTBOPHBII HTOr B MCC/IElOBAHHH 3IBTPO=—
dupopanus Gombumx osep (u Aaxe BO BCceM KOMIUIRKCE [MMHOIOTUYECKUX
HCClIe[OBaHull) MOXeT OLITb AOCTHIHYT TOJNLKO NPH TECHOM KOHTAKTE H
COTPYOHHYEeCTBe CMNelHAHCTOB NHCTAHLUMOHHOR TEeXHWKH C THAPOJIOraMH,
FHAPOXHMHKAMH, I'HAPOGHOMNOrAMH, H3YHYAKUMMH O3epHBIe NpPOLeCcCHl Tpa-
AUUHOHHBIMH METO[aMH H HMEKUIHMH ONpene/leHHbl JTHMHOJIOTHYECKHH H
IKONOrKYeCKul ONLIT, & TAKKES Npu NOAPOOHOM H OTKPLITOM OGCYMASHUM
noJlyyaeMbIX Pe3y/bTATOB,
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Oxnonkonsa AH, Teuenua Jlanoxckoro osepa. — B kiu.:
F'unponoruyeckuit pexum W BoaHEMm Gananc Jlagoxckoro osepa, /l.,
1966, c. 265-278,

IMMerTposa HA, Cpapuure/mHad pOllb CE30HHBIX KOMIIJIEKCOB BO=—
nopociefl NNAHKTOHA NMpH AHTPOIOrE HHOM 3BTPOGUPOBAHHH GOMMLIUMX
030p. = B KH.: JIAMHONOIMS TI'OPHBIX Bopgoemos: Tes, Aok,
Bcecowa, coeew, mo nuMHON, FOpHBX BOoAoemoB, Epepan, 1984,

c, 239, 240,

Tepxerux Al, Kpowukor AM, TI'ycaxkosBJ,
Anronor C,E. Pom BogHEIX MAcC B NpoLecce 3BTPOHUPO—
paHua /lagoxckoro osepa. — B kH.: AHTpollOreHHOe 3BTPOpHUPOBAHHE
npuponHeix Bod: Tes, O0KI. TperTsero BCECOIO3, CHMIL. [0 AHTPONO-
MeHHOMY 3BTPOQHPOBAHHIO BOAceMOB, YepHoromoeka, 1983, c, 168-
L 70;

Tuxomupos AU, TemmepaTypHell pexdM H 3alackl Tenja
Ilanoxckoro osepa. — B xu.. Tennoeo#t pexum Jlapoxckoro osepa.
I,, 1968, c, 144-217,

I'.B. dpyxunun

NEPBAA CTAOUA 3BTPOPHUPOBAHUA - MOCTYIUVIEHHE
N PACIIPOCTPAHEHME BHOTEHHRIX 2JIEMEHTOB
B O3EPE

YckopeHue mpouecca 3BTPOdUPOBAHHA CTHMYIHPYETCH HOCTYIIEHHEM
GUOreHHEIX 2J/IeMEHTOB, B OCHOBHOM a3oTa u (ochopa, KOTOpbie MOTYT
IIPOHUKATE B O3EepHBIe BOALI C BOOAMH IPHTOKOB, CO CTOYHBIMH BOOAMH,
CK/IOHOBLIM CTOKOM, M3 HOHHEIX OT/IOXeHHH, A Takke C ATMOCHEepHBIMH
ocanxamu. B 3aBHCHMOCTH OT nyTe# nomagaHusg B 03epo GHOreHHBIX
3/IEMEHTOB B HEM BOGHHUKAIOT paitoHel, Tpebyoune ocobOro BHUMAHHS,

OcroBHAA 4ACThL GHOreHHLIX 3EMEHTOB NOCTynaeT B Jlamoxckoe
03epo C BOAAME NpPHUTOKOB W CTOuHLIMH Bonamu (Pacnnmeruna, 1982),
Haubonee 3HAYWTE/HLHBEIMH B 3TOM OTHOLICHHH HBALIOTCS BOALI pek Bon-
xopa, Cacn u Onoskwm, ApeHEpyoMe Golbume naomand ynobpaeMbix H .
Me/IHOpHPOBAHHEIX Ce/ILCKOXO2aHCTBeHHBIX YTOAMA H BRKMOYAIIHe Ipo-—
MEILIEHHBIE CTOKH BOJIXOBCKOTO NpoOMEBIUNEHHOro komnjexca u CacbCKo=-
ro GymaxHOro KombuHaTa, [losTomMy ocHOBHOe BHMMAaHHE GENIO yAeneHO
Hccnenopanuio paktona Bonxosckoit u Ceupckodt ry6 u BOCTOYHOIO NpH=—
Gpexna Jlagoxckoro osepa.

Buorennrle 2neMeHThHl OHCTAHUMOHHEIMH. METOOAMH HEINOCpeaCTBEH=—
HO He (HKCHPYIOTCS, HO PACIPOCTPAHAIOTCH OHH B COCTABe NpPHUTOYHEBIX
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TO4HbIX BoA. HaubBonee yacTo NpUTOYHBIE BOOBL! OT/IMYAIOTCH OT O3€PHBIX
10 SHAYEHHAM LBETHOCTH, MYTHOCTH, 3/EKTPOINpPOBOAHOCTH, TeMIEepaTy-
pBl, COOepXaHMio pacTBOpeHHOro kucnopona., Ilo mepe pacnpocrpaneHus
B O3epe OHH pal3baBlAIOTCS W TPAHCHOPMHDYIOTCH, NPH 3TOM KOHTPACTH
MEXNY NPHTOYHBIMH H O3EPHLEIMM BOOAMH CrIIAXKHBAIOTCH H HCYE3AW0T.
CxopocTh BLIPABHHBAHHS KOHTPACTOB [/ PA3IHYHBIX XAPAKTEDHCTHK
paamiuna, CrouHsie BOOBL, OBnajalonme NOBHILIGHHOW (OTHOCHTEBLHO
O3epHLIX BOA) TeMIleparypolt B paiioHe CTOYHOTO KO/IeKTOopa, yXe Ha
NepBEIX KH/IOMETpPAX PACIDOCTPAHEHHS B O3epe CTAHOBATCH HEOTIHYH=—
MbIMH OT OSEpHBIX, TOrJA KAK BOALI C MOBLILEHHON 3/EKTPONPOBOOHO~
CTBIO MOTYT pa3/M4aThCs B BOAAX O3epa Ha yaaneHud Ao S0-70 kM
or mecra cbpoca (Apyxunun, 1984), INoaroMy Heo6XOOAWMO BLIIBI/C—
HHe Haubonee KOHCEePBATHBHLIX XAPAKTEPHCTHK BOM, CNOCOGHBIX M/HTElb—
HOe BpeMs COXPAHATbL KOHTPACT; KPOMe TOro, 3TH XAPAKTEPUCTHKH OO/~
XHEI NOANABATHECH METOAAM [HCTAHLMOHHON HHAMKAauWM (NpaMol il
KOCBeHHOI1) ,

BoaMOXHOCTL AUCTAHIMOHHOIO CII@XEeHUS 38 NPUTOYHBIMH BOLAMH
3ABHCHT Takxe OT cnocoba UX paclpoCTpPAHEHHS B TOIMUE O3EpHLIX BOA
(no nmopepxHOCTH, BO B3BeLIEHHOM COCTOAHHM KM B NPUIOHHLIX TOpH—
aonrax )., Hampumep, xopouo pasnuduMele No MyTHOCTH, HO Gofiee MiOT=-
uple croku Konponoxckoro UKBE (Onexckoe ozepo) npH HATOHHBIX Be=
Tpax pACIpOCTPAHSIOTCH B NPUOOHHOM CJIO€ H, C/Ie[OBATENLHO, HEe MO-
ryT jukcupopaTbes AucraHuuonno ([pyxunun uw ap.,, 1984),

Taxum o6pasom, OHCTAHUHOHHOE CleMeHHe 3a paCHpOCTPAHeHHEM -
GHOreHHbIX 3/IEMEHTOB, HAXOAAUIKUXCH B COCTABE INPHTOYHLIX BOM, BO3—
MOXHO NpH CleAVIOWHX TPaHUYHLIX YC/IOBHSIX: 4) [0 HCYESHOBSHHS KOH-
TPACTOB .ME@XAY IPUTOYHEIME H O3epHLIMH Boaamu, 6) 0O MOMEHTA Ie=
pexona NMOTOKA NPHTOYHBEIX BOA K B3BEIEHHOMY W/ IPHIOHHOMY CIIOCO=
6y pacnpocTpaHeHHs, ['paHWYHEBIE YC/IOBUA 3ABUCHAT OT CE30HOB roaa
(nns oo MPHTOKOB) M TEXHOJIOTHH M LMKIWYHOCTH npoHasoacTsa (ana
cTouHbx Bol). Ilpu TOM pacxon WM o6beM CTOKa ONpefefigeT MOli—
HOCTb NOTOKA M, CleNOBATEe/LHO, apeaj ero paclpoCTPaHeHHS B O3epe;
OTHOCHTE/ILHOS COAepXKAHHE B3BEeLIEHHBIX M PACTBOPEHHBIX OKpALUIMBAIOUINX
BEIeCTB — KOHTPACT C BOAAMH 03epAa H COCeAHHX NPUTOKOB; TemIepa—
Typa W 3/IeKTPONPOBOAHOCTL (KAK NIOTHOCTHEIE XApPAKTEPHCTHKH) =—
cnoco6 pacnpoCcTpaHeHWs IOTOKAa B Macce o3epHeix Bod. OrTciona ofbek=—
Thl CYNOBEIX M OHCTAHUMOHHLIX H3MEpPeHH! KOHKPeTH3HPYIOTCH B Cliedy—
oWeM BHIE,

1. BuorenHble siieMeHTHl = a30T H pocdop (OCHOBHEIE 2II@MEHTEI,
BLIGLIBAOIIHE 3BTPOPUPOBAHHE 03ep).

2, KoHTpacTHbIe xapakTepUCTHKH (rUApoONnTHUYeCKHe) — riIyGHHA
BHAMMOCTH Gelloro nucka, ¢puaHYecKada NPO3paYHOCTbL BOMd, LBETHOCTH,
conepxanne Bapeceil (B NaHHOM cllyuae codepXaHWe B3Becell paccMaT—
PHBAETCS TO/ILKO KAK M'HAPOONTHYECKH AKTHBHOE BEUIECTBO — Tpaccep,
HASHTHPHKATOD) . '

3., [noTHOCTHBIE XAPAKTEPHCTHKH — TeMNEepaTypa H 3/eKTpolpoBod-
HOCTBh, XapakTepH3YIOWHEe [OBePXHOCTHBI WM NPUAOHHLIA crocof pace—
NMpoCTpaHeHus MOTOKA,
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4, [lucTaHUMOHHbIE XapAKTePUCTHKM — MOKA3ATE/H LBETA BOAd M Sp—
KOCTb HA ANMHAX BOMIH, MHGOPMATHBHOCTE K Tpaccepam,

Takum oBpasom, ofmas sanada AMCTAHUMOHHON WHOHKALHMH MOCTYIH
NeHUA M PACNPOCTpPAHEeHHs GHOreHHLIX 3/IEMEeHTOB B 03@pax paclaaaeT=—
Csl HA pAJl B3AHUMOCBA3AHHBIX: 1) BhIABIeHHE CBAGEH MeXAy MOKA3aTe—
NAMH coaepxaHusd GHOreHOB B BOAEe H XAPAKTEpPHCTHKAMH-HHIHKATOPaMH
NPUTOYHLIX BOA; 2) BBIABISHHE CBA3eH MEXAY XapaKTepPHCTHKAMH—HH—
AMKATOPAMH, U3MEpPAeMEIMH KOHTAKTHO W OHCTAHLUOHHO; 3) YCTAHOBIEe—
HHE TPACC IIepeHOCA M ApeAllOB PACNpOCTPAHEHHS NPHTOYHBIX BON B 38—
BHCHMOCTH OT T'HAPOCHHONTHYECKHX CHTYALHil,

Nureparypa

Opopyxusanu [B, MOHUTODUHI BHYTPHKOHTHHEHTA/ILHEIX BOOOE=—
MoB, - Bopuee pecypce, 1984, Ne 5, ¢, 12-19,

Opyxuunun LB, Koporkeruu OE, Pywmsasn
u e s B,B., Pacnpenenenue u guHamuka poaHex Macc B Konno-
noxckoii rybe Onexckoro osepa, — Bonnsie pecypce, 1984, Ne 1,
c, 150-161,

Pacnaneruna [P, Hamenenne runpoxumMuueckoro pexuma
NPUTOKOB B peadylbTATe XO3siCTBEHHOH NeATelbHOCTH Ha ponocBope, —
B xH.. AuTponoreHHoe apTpodupopaHue Jlanoxckoro oazepa. Jl.,
1982, 232 e,

B.B. Pymganues
OIMNTUHECKAA CTPYKTYPA JIAIOXCKOIO O3EPA

Meppuunrie (IM'X) u Bropuunee (BrX) ruapoonTHuyeckue xapaxre—
PHCTHKH O3ep, ABIsoliiecd O6beKTHBHBLIMH NpPH3HAKAMM, OTJ/HYAIOLMMH
BOOHBEI® MACCEHI, HANPABISHHO H3MEHSAIOTCHS B pe3y/LbTATe eCTeCTBEeHHOro
¥ AHTPONOrE@HHOI'O BIMAHHA HA O3EPHYI0 SKOCHCTEMY. B COBpeMeHHEIX
YCMIOBHSIX AHTPOIOreHHOe BIIHSHHE SBCTBEHHO BHICTYNAeT KAK OOMH H3
CH/IbHOOeICTBYOILMX (GAKTOPOB, AKTHBHO BO3[eHCTBYIOIMN HA CTPYKTYpP—
Hble W (yHKIHOHA/ILHLIE CBA3H B CHCTEME JUMHHYECKHX MpPOLECCOB, JTO
No/IoXeHWe OOCTATOYHO 4eTKO NpocieXuBaeTca B Jlamomckom osepe,
OmnexckoM, Benom, Cepane u B BombumHCTBe 03ep mupa (Poccomumo,
1977; Npyxunun, Pymannes, 1981; Goldman, Armstrong, 1969,
Horie, 1969; Edmondson, 1972),

Ha mospocuyilo GHOreHHYI0O HATpDY3KY BOAHAS Cpefa O3ep OTK/IHKAeT—
Cq Ipexne BCEro YBe/IHYeHHeM MepPBHYHOIl NMPOAYKUMH W BO3MOXHBIM H3—
MeHeHHeM BHAOBOT'O pPA3HOOOpA3HH MIAHKTOHHBIX opraHuamoBb ([leTpoma,
1982; lerpoea, PacrreTuna, 1983), Gakrepuopayusr (Anekcanapoea,
Kanyctuua, 1982), 4TO BhIBHIBAET yMEHblIEHHE NMPO3PAYHOCTH NOBEpPX—
HOCTHEIX C/IOGB BOABI H COKpamAeT 3THM GoTH4ecKywo (TpodoreHHyio)
aony oszepa (Pymsuues, Yexun, 1984), [lpu aToM COOTBETCTBEHHO H3-
MEHSIOTCH CNeKTpa/bHbll COCTAB NPOXOAFUIEro HA FIyGHHLI COMHEeYHOro
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HalyyeHus, BelM4MHAa OGpPATHOrO pacCesHHOro CBeTa H aJb6eno BOLHON
NOBe PXHOCTH,

SeTpopupoBanne, MeHee 3aMeTHbIH B HavyanbHOW CTaguu  Npo-—
uecc, CKa3blBaeTCcs HA BCell 3KOCHCTEMEe o03epa, a 3arpasHeHHe
ocoGeHHO pe3ako TNpofABIgeTCs B NpHOPeXHbBIX 30HAX, JAIHBAX H
wxepax os3epa. [locTylieHne 6GuoreHsbvix BewecTs B Jlagokckoe
03€p0 TNPOHCXOAHT JIOKAIH30BaHO - 310 DBonxoeckaa ry6a, woro-
BOCTOYHBI M LIXepHbIE PAOHEl, 30HA BIHAHMA p. BypHoll, TeM He Me-
Hee B pea3ylbTAaTe OAMHAMHYECKHX MpPOLeCCOB 3BTPO(HPOBAHHMIO TOBEp=—
weHOo Bce ozepo (Tepwesuk u ap.,, 1983). Ilo nepsuuHo# npoaykuuu
Jlanoxckoe o3epo u3 OMMIOTPOGHOrO NMepeusio B Me3OTPOGHBI THN
(Metpuna, Tpugonosa, 1979; Ilerposa, Pacnaeruna, 1983),

MmeHnHo nmo artum npuunHam B Jlagoxckom osepe sa nocnennue 20
neT Npo3paYyHOCTL NMOBEPXHOCTHHIX CNOEB B NEpHOA MAKCHMYMA DA3BH=
THH NAAHKTOHa (ABrycT) ymeHbumnacb, Tak, B 1960-1962 rr, sHa-
yeHus TMokasarens obmero ocnabrenus (€, M~1l) maxonumichk B Jlanom—
cxoM osepe B npegenax 0.,4=0,6 m—1l, x 1978-1980 rr. onu Bo3poc—
m po 0,8-1.0 M_l, a B OTHe/LHBIX ciyyaax nocturaiu 1,.2=1.,4 M1,
OTHOCHTe/bHAA NPOSPAYHOCTE 3Aa Te Xe oAbl B LUEeHTPA/LHLIX HACTHX
oaepa B aBrycre ymeHbumiaace ¢ 4,0-4.5 no 3.0-2,5 m, Tomumnua
tpojoreHHo# 30Hbl B Jlanoxcrom oaepe, ObiBliAf paHee B LEHTPAJBHBIX
yacTax He meHee 10 M, B HacTosulee BpeMs coKpaTuiack HA 1,5-
2,0 M, Ilpn aTom onTHYECKHe I'pagHEeHTHl H3—-3A8 YBe/H4YEHHd YHCIEHHO—
CTH H J/IOKA/H3ALUMH NJAHKTOHA B 60/lee TOHKOM (OTHYECKOM Clloe Cy=—
IIeCTBeHHO BO3POC/M M CTaim cocrtapmarb 1,2-2,0 M~ ~ Ha MeTp riy-
Gunb mpotue 0,5-0,8 ML B nawane 60-x romos. MytHocTe noBEpx-—
HOCTHBIX CJ/IOEB BOZEI (f, mr/n) Takxe Bospocina (tabm, 1).

YMeHpwenne NpospayHOCTH Boabl [IAZIOKCKOrO O3epa BLI3BAHO YBe=
NMYEeHHEM KO/IHYECTBA B3BELHHLIX YACTHU GHOMOrHYECKOro MPOHCXOX=—
OeHAs W MHHepa/lbHbIMH BaBecsmH, [leno B TOM, 4TO 3a paCCMATPHB&E-
MBIl TTepHON OKpALEHHOCThL BOALI HE3HAYHTE/ILHO, HO YMEHBLIUH/ACE H CO=—
OTBETCTBEHHO He NDHYACTHA K (OHOBOMY YMEHBIIEHHIO NMPO3PAYHOCTH MO—
BEPXHOCTHBIX C/l08B B LIEHTPA/ILHBIX YACTHX O3epa,

Ta xe TeHOeHUMS OTMEYEHA H IO AaHHBIM FHAPOXHMHYECKHX HCCle—
nosanu#t (Pacnneruna, 1982); aa nepuon 1976-19789 rr. HBeTHOCTh
BOABI B LEHTPANLHLIX YACTHX O3epa yMeHbUMJACH NpHMEpHO HA 8° no
cpaBHeHHI0 ¢ HayanoM 60-x roooe., YmeHbleHHe OKpALEHHOCTH OGBAC—
HAeTcd Tem, yTo 1959-1962 rr, OTHOCHIHCHL K KOHIY MHOT'OBOQHOH—
HAYATy MANOBOAHOK (A3bl, & nepwoa uccaenopannit 1976-1979 rr,
COBMNAJ/I C KOHIOM MAJIOBOOHOW (a3bl H COOTBETCTBEHHO C yMEHBIIEHHEM
npexupoBanus Bopoctopa., Onuaxo, no nawsem T,C, Cmupuosoit (1982),
KONMyYecTBO KosoepaTok (dunbTparopoe) B Jlanoxckom osepe x 1978 r,
(no cpaesenmo ¢ 1959-1962 rr,) yeenuuyunocb s 1.5 pasa., 3To 06—
CTOATENbCTBO, HA KOTOpOEe, KAK NMpaBH/IO, He ofpaumalT BHHMAaHHS, BO3=
MOXHO, MO0 CKA3a8ThCH HA CTENeHH OKpAIIeHHOCTH O3epHOH BOALI H
BHI3BATL €€ YMeHblieHHe,

Myrarenssie npoueccel B JlagoxckoM o3epe MO ONTHYECKHM NpH3HA—
KAM 3AXBATHIH TOLKO NMOBEPXHOCTHhIe CNOH, BonHada macca Huke 15-
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Tabnurupa 1

WaMeHYHBOCTbL ONTHYECKHX NoKasaTenei HEeKOTOPBLIX 03ep

= Puronnankro
Osepo Tongr €, M OIl, M o, KJ'I./MI‘H. S e/
i ien 1962-1963
1977-1979 0.4-0.6 4.0 ~200 1.0
HeHTpaNbHA" 4aCTh 0.8-1.0 3.0 §00-800 10
Bonxoeckas ry6a D2l f Ay 20 . 2.0
1,8-2.0 1:© 1000 2.0
O siss 19565-1967
1977-1979
LeHTpalbHAS YACTh Sy det oL <L T
0,25=0.85 5.0 276 2.5
lNoseHeukuit samue iS00 =i - A0
0,25=0.80 5.5 2.0
Benoe Ho 1963 1.0=-2.6 1.5 - 156
19761977 0,8-2.0 2,0 200-800 10
Cepan Oo 1960 0,25 T3 = =
1980 0,30 5,7 = =
1981 0,30 4.7 ) =

MMpume yanue, O - oTHOCHTEILHO npospauHkeli (Mo OUCKY). DUTOMIAHKTOH 10 AAHHEDM
H.A, NMerposoii (1982) u rpymnst asropos (Muipuna u fpey 1981),
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20 M, HeCMOTpPd HA TO UYTO CcoAepXaHWe GHOreHHbLIX 3IeMEHTOB B Hel
TaKxe BO3pocio B 3=4 pasa, COXxpaHAeT NpexHWe 3HaueHusi € , paBHbE
0,3-0.4 a1,

BapeluleHHble 4ACTHLEL (CECTOH) B O3@PHLIX BOAHLIX MACCAX DPA3HO=
ofpa3Hbl MO COCTABY, pPasMepaM, MPOHCXOXKISHWIO M ONTHYECKHM Napa—
MeTpaM. BmecTe ¢ pacTBOpeHHBIMH OKpALIMBAIIIMMU BEIIECTBAMH OHU
OKA3bIBAIOT BIIMAHWE HA NEPBHYHBEIC M BTOPHYHbIE THIPOXMMUYECKHE Xa=
PAKTEPUCTHKH M ONpefe/sfioT NPO3PAYHOCTL BOALI H CNEKTpPAa/bHbIH CO=
cTap NOABOAHBIX CBETOBEIX Noneil u amsbeno,

BoaneiicTere cectona Ha BI'X u yxoagduee BBepx H3IyueHHe OCYy-
LEeCTBIAeTCH B OCHOBHOM 3a cueT duykryauuii [IMX u okasviBaeT nps—
Moe Bo3aeicTBHE Ha (OpPMHPOBAHHE CBETOBLIX MoOneil B 03epax, HX CBe-—
TOBO PeXMM M CTPYKTypy OTPa)eHHOro uamyuyexud. Haxopammecs B
BOAE PACTBOpPeHHEIE KOMIIIEKChHl M B3BECH OIpeleldioT MHTe HCHBHOCTL
[IPOLECCOB TOrJIoWeHnd H paccesHus ceeta, ONHOBPEeMEeHHOe MPUCYTCT=—
BHE B O3epHLIX BOMAAX CECTOHA, PA3HYAIIErOocH IO T'eHe3ucy, pasMe—
paM ¥ MHOTHM APYTHM (H3HKO=XMMHUYECKUM [OKA3ATe M, 3ATpPydHS—
eT OTbICKaHWe eWHbIX saBucuMocTed mexay Humu u [MTX,

Kak npaeno, B IPUPOAHBIX BOOHBIX CHCTEMAX MEXIy NpO3paYyHOCTEIO
H B3BECAMH [POC/IEXHBAIOTCS He [MHeHHbIe OTHOIIeHHWd, a Gnu3KHe K ¢yHK-—
LMK SKCIIOHeHUHANTLHOrO THma, [lng 3TOoro NOCTATOYHO CPABHHTL JKCHe—
pHMEHTANbHBIE [aHHBIE K HATypHble uamepenus (puc, 1).

B ecrecTBeHHBIX YCNOBHSX CECTOH NpencTaBnseT coboil pasiuyHbe
10 pasMepaM, BHYTpPEHHell CTpYyKType, BHEWHHM (GOpPMEM M IPOUCXOXOE=—
HHMIO YACTHIEl M KOJ/UIOMABI, KOTOphle ancopGupyloTCd MHHEpalbHBIMH 4Yac—
THUAMH 32 CYeT H3GBLITOYHON MOBEPXHOCTHOM aHepruu, O6pacTasi ¥ NMPHO=
6peTas TakuM OOpA30M HOBBIE (OPMBI H pasMepbl, MUHEpPA/bLHAA 4aCTH=—
la CTAHOBHTCHA G/M3KO# MO CBOMCTBAM MHule/1aM, BoamoxHo, uTO CO=
YeTaHHe TAKOro aHcaMbns creun¢UyYeCKHX CBOMCTB 4HACTHL B NPHPOMHBIX
BOMAX M 3aTpPyAHAeT HAXOX/IeHWe e[IMHOH 3AaBHCHMOCTH A/l BCEX BOMHBIX
06BeKTOB M TpefyeT KaxAbIi pasd HHANBHAYAJBLHBIX pelieHU# MoaobHBIX
aanauy (Pymsaunues, Yexun, 1984), Ilo Bce#t BUAHMOCTH, ITO HYXKHO
YYUTHIBATE B C/ly4ae NMPHMEHEHUS METOA0B AMCTAHUMOHHOI'O 30HAWPOBa=
HHS BOAHO# cpenbl, Hamuuie B BOAE CpABHMTE/NBLHO OOHOPOAHBIX YACTHI
ynpomaer aapnauy (puc. 1, a), Mmenno mo aTo#t npuuuse noGapnenue
Pa3/IMYHOr'O KO/IH4YeCTBA MHUHEDANLHON ¢paklnu, NMOMY4YEeHHOH NpHU BhLICY=
wnpaHuK cTouHex son LIBK, B umcTyio omexckywo sogy (& =0,70) no-
KA3AN0 HANeXKHYIO SHBHCHMOCTL Mexay & u 2.

Bnaronaps cpabBHUTenbHON NMPOCTOTE M3MEpPEHHs ONTHYECKHX TNMOKa3a=—
Teneit 6ensimM nuckom (oTHOcHTebHOK npospaunocTd — OIl) oHu no cux
Nop WHPOKO MCNO/BLIYIOTCH B AONOMHEeHWE K APYTHM HHAMKATOpam MpH
OlleHKE YPOBH# TpOhMH HIH BbUleJEHWH DOJIH BOAHLIX MACC B NpoLecce
3 BTPOPUPOBaAHUS O3epHBIX BOM,

CraTHCTHYECKHH AHANMU3 [AHHLIX 1O OTHOCHTE/IEHOH MDO3pAYHOCTH
(Zg) n pusuueckoit NDOSPAYHOCTH, BHIPAXEHHON uepes KOS(dUUHeHT
nponyckauust (7 ), NMO3BOJM/ MO/IVYMTH YPABHEHHS DErPECCHH Me MUy
STHMH BeJIMYHHAMM [Nl pas/mMyHbX o3ep, OTHOCHTe/bHAS NPO3PAYHOCTH
BO MHOI'OM 3aBHCHT OT KO/IHYECTBA CECTOHA B BEpPXHHUX CMOAX BOOBI, H,
TakMM o06pa3oM, ypaBHeHHs CBA3H TNoKaswbBalT 3apucumocTeh [IIX
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a.1

0 40 60 pymrj

Puc, 1. 3aBUCHMOCTEL npo23pa4vyHOCTH OT MYTHOCTH BOOBI,

a = [IpDH 3KCIIepHMeHTallbHOM ﬂoﬁﬂmﬂﬂﬂﬂ B3BEeCH B OHEH(CKYIO BOOYy
(6=0,7), 6 - Ha oa. KyGenckom (1972 r.).

OT XUMHYECKHX M OHONMOrHYeCKHX IOKasaTelefi O3epHBIX BOOHLIX
macc (rTabn, 2),

[lpupenenHble ypaBHeHHS HMEIOT CBOM NOBeDHTENLHEIE HHTEpPBAILI
W OrpAHHYEHHd, HO B pHA/e ClIyuaeB C [NOCTATOYHOH CTEeNeHLIO HANeK=
HOCTH MOT'YT OLITE HCIOJBL3OBAHEI [/ OLEHKH ONTHYECKHX IapamMeTpos
BOOHBEIX MACC 10 mpocTeliuum uamepennsM Bemuun OIl, Ypapnenus pe—
T'PECCHH TMO3BOJIFIOT MePeXOO0UTh OT OOHHX Be/IHUMH K OPYT'HM, BOCCTA=
HABJMBATL pAfbl HAGMONEHWH M CBOOHWTE HX B OOHY CHCTEMY.

Orpickanne ¢yHKUHOHANMBHEIX CBaselt mexay [I'X u Bapecamm B kpyn-
HEIX CTPATHOUUHPOBAHHBIX O3e€pax ClleAyeT NpPOBOAHTE C YYETOM ONTH=
yecKkoH M GUONOrHyecKoN CTPYKTYpPhl o3epa, TONBKO Takas NuddepeHLUu—
auus BOOHOH Cpeanl naeT HaunGollee HANeXHBIE 38BHCHMOCTH 10 CpABHE=
HUIO C peaylNbLTATAMH OCpEIHEHHSI [AHHEIX [0 B3BeCHM, TUIyGUHAM, aKBa—
TopuaM oaepa, Haubonee NOCTOBepHbIE CBA3H NOMY4AKTCH NPH pasfelie—
HHH BOOHOM TOMIM HA MoOBepXHOCTHYIO (TpoporeHHmI croi) ¥ rIyGUHHYIO
30HBI, PA3MHYAIOIIMECH MEXAy COGOH 1O ONTHYeCKHM NOKA3ATe/saM, YpPOB~—
HIO NIepPBUYHO!l NMPOAYKUMH W COOTHOLIGHMIO MHHEPALHOK U GHOIOrHuUeCKOl
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Ta6bnuua 2

3aBHCHMOCTL Mexay KoaduuueHTom nponyckauus (7 )
H OTHOCHTEIILHOH NPO3pavyHOCThLIO (ZE) ang psaga osep

Koapdunnent | [uanason
anpo yPOBeHL Pt Ctr s Koppenm.mn IIpHMeHe HHSA
Napowckoe | T =16,97-Z_ -3,94 0,91 1.0€Z,.<8.0m
Onexckoe | Zg =0,33+0,072-T 0,93 1.0«Z_< 8,0
Bomnoo T =21.1-Z_-13.82 0.94 7T>10-40%
51,0 M
Cesan T =30,8+5.5-Z
HITH
T=24.3-zg-55 0,75 2,0<Z <95 M

dpakunit BO B3Becdx, YuHTHIBA#, 4TO B KPYNHBEIX odepax — Jlagomckowm,
OHeXCKOM = pealbHO CYMEeCTBYIOT H B3aHMOE HCTBYKOT HECKOILKO BOMHBIX
MACC, PA3/MYAIIAXCA MO IHEePreTHYeCKOMY COCTOSHHUIO, I'HApOdH3HYeC—
KHUM, FHAPOXHMHYECKHM H THAPOGHO/IONMYEeCKHUM XAPAKTePHCTHKAM (Py-
mauaues, 1967; Borocnopekuit B Ap.,, 1972), byHKUHOHAILHbIE CBASH
CllelyeT HCKATb OTASLHO AR KAXAOH M3 HUX, YTO CYWECTBEHHO YCIIOX—
HAET 3A1a4y MCC/IEAOBAHHS KDYTHBIX O3€p KOHTAKTHBIMH ¥ AWCTAHINOH—
HEIMH MeTO[AaMH,

OnTHyecKH pacCeHBaiollHe CIIOW [OBEIUEHHOH MYTHOCTH B KPYNHBIX
osepax, obpaayiomuecd B (OTUYECKON 30He B pesy/LbTaTe KOHUSHTPALHH
B HHX pas3/M4HbIX BHAOB I/IaHKTOHA, pAaCNoO/araiTCsH OOBMHO HAO CloeM
CKayKa NAOTHOCTH. MHOrAAa OHH NMOABNAIOTCS H NOA CJ/0EM CKA4YKaA IJIOT=—
HOCTH, HO 006d3aTe/IbHO Ha INIyOHMHAX C NOCTATOYHLIM YPOBHEM OCBEelleH=—
HOCTH, ONTHMAI/LHEIM AMf XH3HEAeATe/LHOCTH NilaHKkToHAa, OTmepum i
NAAaHKTOH, KAK NpABHIIO, /IOKAMM3YeTCs Han ClioeM GOoNbled INIOTHOCTH.
B osepax c BrICOKOH Npo3payHOCTLIO BOABL, Hanpumep B Balikame, aTor
cnolt popMHDyeTcd Ha 3HaydTelbHbix riyGusax (lUepcrankun, Kanmam,
1973), HO He HHXe (OTHYECKOH 3OHLI,

B Jlanoxckom u OHexckom osepax ciioft NOHMXeHHON MpPO3PAYHOCTH
GHONOrH4ECKOro NMPOUCXOKAGHHE B (GOTHYECKOH 30HE [OBOMLHO HYACTO
pacnonaraeTcs ropasio BblUE CJIOS TeMIEPATYPHOr'O CKAYKA H pexe
coenagaeT C HHM, TaK, Ha IIyBOKOBOAHONR cTaHuMu Ha JlagoxckoMm o3e—
pe (ioxuee o-pa Banaam) B aBrycre 1976 r. croit TemmepaTypHOro
ckauka HabGmopancs Ha raybuHax ot 10 po 25 m, B arom croe Tem=—
neparypa Ha rayGuse 10 M pasmanace 13 °C, a na 25 M = 6.7 °C,
Criolf nMoHWKeHHOH NMPO3PAYHOCTH B MNellaruald O3epa 3aHHMAI MepBhie
5 M, YHacTeie HecOBNAanNeHHd CJIOSB MOBLILICHHOR MYTHOCTH H TeMlepa—
TypHOro ckauka Ha Jlanore u Onere OGBACHAIOTCH TEM, 4YTO GHOXHMH—
YeCKHe NpoLecCH! AKTHBHO NPOTEKAIOT TOILKO B YCIIOBHAX [0OCTATOYHOM
OCBelleHHOCTH # npu Temmeparypax or 10 °C u uuxe (Yexun, 1980,
1984; llerpopa, 1982), ny6una onruMaikHOll oceemeHHocTH Ha Jla—
pore # Onere He npeppmuaeT 10=15 M, a crnoif TeMnepaTypHOro cCkadka
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MOXeT ONyCKAThCA ropaano Hwke, ONHAKO Clioff NOBBLINEHHOH MyTHOCTH
GHOJIOrMHECKOr 0 NMPOUCXOKASHHA MOXET 3AXBATUTE NOBEPXHOCTHYI 30HY
M ONYCKATLCH HWXKE TeMIepaTypHOI'O CKayka, a8 B HeKOTOpPhIX O3epax
aaxe [OKAMM30BATLCH B NpuaoHHbIX chosax (Pymsnues, [pymuHuH,
1981; Pymaunues, 1984).

MomHOCTE MOBEpPXHOCTHOI'O CJIOf MOBLIEHHOK MYTHOCTH MOMET He
TOMLKO BAPLHPOBATE 110 CE30HAM, HO H 3ABMHCEeTb OT YPOBHS IIO[BOOHOM
06/1yue HHOCTH, MHTEHCHBHOCTH BO/IHEHHS H CBA38HHBIX C HAM BHXPEeBBIX
CTPYKTYp THIA I9HCMIODOBCKHX BHXpe#, BHYTDEHHMX BOJH, CeMlleBbIx
koneGanuit (Pymanuer u op., 1984),

lNpumerenne GYKCHpPyeMbIX H SOHOMPYIOUWHX MAJOHHEPUHOHHBIX CHC—
TeM O/l H3MepeHMd Npo3payHOCTH, TeMIepaTyphl, 3/eKTpPONpOBONHOCTH
M OpYyruX NMapaMeTpOB OTKPHIBAGT WHPOKHE BO3MOXHOCTH AN AeTAalbHO—
r'o MCC/Ie[1JOBAHAY NPOCTPAHCTBEHHO~BPeMEHHON H3MEHYHBOCTH THApOdH—
3uYecKux monei B ozepax, CylecTBOBAHHE UMDOKOrO CIeKTpa (UIyKTya-—
UHH ONTHYECKHX NOKasaTelell onpele/seTCs paA3HOMACWTAGHOCTEHIO NpPO—
TEKAKIIKX B O3epe AHHAMHYECKHX H XHMHKO—-GHOIIOMHYECKHX INpOLEeCcCOB,
BricokouacTOTHEIE QUIYKTyallMH ONTHYECKHX NOKAa3aTellell, BEI3BAHHBbIE
BHYTPEHHUMH BO/HAMM, LMpKy/msuusamu Jlsurmiopa, koneGaHUAMH MeTeo—
POJIOrHYEeCKOr'0 TIPOUCXOXAEHWs W OpPYruMH (aKTOpamH, NpeacTaBlfioT
0CO6BIil MHTEPEC, OTKDBIBAS MONOJHUTE/ILHLIE BO3MOMHOCTH OIS H3yye—
HUS TuApodMHAMHMYEeCKHX Npoueccos, CymecTBeHHLIM (GAKTOPOM IpH 3TOM
OKA3EIBAETCH pA3/MYHe B XApaKTepe BepTHKA/ILHOH CTpPAaTHPUKALHHE ONTH—
YeCKHX ¥ TepMOAMHAMHYECKHX XapaKTepucTHK. Hekoropele peaymsraTh!
B M3yYeHHWH NepedYHCIeHHbIX BONPOCOB IOJy4YeHE! M3 HaAG/mOAeHHH Ha 03e—
pax Jlanoxckom, Onexckom, Benom u Cepane (Pymanues, [pyxuuus,
1981; Pymsaunues, 1984), )

B Jlanoxckom o3epe KOHUEHTpALHUH CHHE—38/IeHLIX BOAOPOC/efi MOXET
OOCTHI'ATH SHAYHTE/ILHBEIX Be/WYHH, o6pasyd O6uMpHbLe NJAHKTOHHbIE MO—
na, Mo pnamnem H.A, TMerporoit (1982), nokamsHele BCHBIUKH CHHe—3e—
neHelx Bogopocned B 70—e raowl okazanuck B 40 pas obuibhee, uem
B 60=e roaw, uTo ABNAeTCH GE3YC/IOBHBIM CBHOETELCTBOM GBICTPOTE—
KYVIIEro npouecca AHTPOMNOIeHHOI'O 3BTPOPHDOBAHHA o3epa, # B 1976~
1979 rr, nocrurama 60 TBIC. K1/m,

IlpocTpascTBeHHOE pacnpefe/ieHHe CYMMAPHLIX SHAYSHUMN Cm B 8B~
rycre 1983 r. (puc. 2) nokasbBaeT, 4TO MAKCHMA/bHLIE Be/MYWHbI
xyopogunna (>5 mxr/n) ormeuaoTcs B pafioHAX, HCNLITHIBAIONIHX BIHA—
Hue peuHbx (Bosnxoeckux) ® crounex (Ilpuosepckoro u IluTkspanTcko-
ro IUBK) Bon. B neHTpa/lbHbIX wacTdx O3epa COOepKAHHE CYMMAPHBIX
semaunn C,, He npesemwano 1.3 mxr/n. B npyrue mecsus atoro ro-
na BelMYHHBI an B LeHTpanbHOfi yacTi oaepa (ct, 5,11) He npesb=
wams 4,13 mxr/a,

PaGorel, npoeeneHHsle 1O rycToi ceTH cranuuilt (Gonee 100 mo ak—
BATOPHH 03epa), NMO3BOJMIIM BLISBHTL OCHOBHLIE 3M@MEHTHl IPOCTPAHCT—
BBHHOH ONTHYeCKo# HeoanopoaHocTH Jlanockoro osepa B OTOEILHELIE
THAPOJIOTHYECKHE CE30HBI.

BeceHBEaaq onTuHuYecKkad CTPYKTYPpaAa
BeceHHuil THN NPOCTPAHCTBEHHOrO pACIHpeelieHHd NMPO3PAYHOCTH BOALI
BRITIAUT creayomuM ob6paaoM. lOxHas Menkoroanag 4acTb Ozepa, BKITIO—
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Puc., 2. Pacnpenenenme xnopodunna no aksatopud Jlagoxckoro osepa
21~-22 aBrycra 1983 r.

yas Bonxoeckywo ryfy, HCneIThIBag BIMaHHe pp. Bomnxoea u Cacu, ume-
er npoapaunocTb (7 ) He Gonee 40-45%., Takue e aHayeHHs NPO3pAau—
HOCTH H y BOCTOYHOr'O GeperoBoro CkjoHa, B moHe Ha NDOAOIBLHOM
paspese (puc. 3) OOCTATOYHO YETKO BBHIASNSIOTCS CPeAMHHAS 4YACTH BOO=—
HOrO Tejla C MaKCHMAalbHbIMH 3HaueHHAMH NpospaunocTH (7 =60=80%)

1 npubpexHas 30Ha, BiIoHaomas Boixoeckyo ryby ¥ NPHMbBIKAIYIO K
Helf yacTb Osepa., B aTom pailoHe npospayHoCTe MeHgeTcd or /0 no
30% mna paccrognuu 24 kM, Onrnyeckne T'PALHeHTHI NIPH ITOM COCTa-
B oxono 2% na 1 kM, B pafiome fAxumBapckoro saiMBa NMpo3payHOCTb
HaxoouTca B npenenax 55-6 0%,
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Puc, 3, Pacnpepnenenue mpoapaunoctd sonet (77, %) Ha nponommuom
paapeae Jlanoxckoro osepa 3=4 wmons 1976 r,
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Puc, 4, Pacnpenenenne npospaunocTd sonst (/, %) Ha momepedHom pas-—
pese Jlanoxckoro osepa 7 wuioHa 1976 r.

[na mepuofa BECeHHErO NPOrpeBaHHS XapaxkTepHa JIOKAlM3alMs MYyT=—
HBIX NPHGPEeMHO-PEeYHBIX BOA B TeIJIOAKTHBHOM 30HE, YTO HALUIO OTpaxe-
HHe Ha nonepeuHoM paspese (puc. 4). B nounbpexHbix soHax (y Boc-
TOYHOI'O M 3anagHOro GeperoB) NPO3PAYHOCTE H3MeHsnack or 60 go
45%.

TNpuBoauMeie B MUTEpaType NAHHBE MOKASLIBAIOT, YTO TIIyGOKOBOAHAS
4HacTb O3epa B nepuoa BeCeHHero nporpeBaHHs OGMJIBET NMPOCTPAHCT=
BeHHON oaHoponHocThio no Temneparype (Tuxomupos, 1968), amekTpo-
npoponnocTi (Kpioukos, 1982) u ruapoxumuueckum nokasaTeism (Pac—
nyetuna, 1982), 3ra ke xapakTepHasd uepTa NellarHamM o3epa Gblla
oTmeyeHa pawee B pa6ore B.M, Ilerpoea (1967), a Taxke B Gonee
noanuux pa6orax (manpumep, Eropos u ap.,, 1982),

OfofmenHas cxema ONTHYECKOH CTPYKTYPBI KPYTHBIX CTPATHOHLMPO=—
BanHbx osep ([/lanoxckoro u OHexckoro), xapakTepHas O/l BeCEHHEro
nepuona, NpeAcTaB/eHA HA pHC., 5, a,

JlerTusas onmTHweckas CTpPYKTYDPpPa Bo
BTOPOH MNOJIOBHHE HIONI, B ABrYCTe H pexe B MEepBOfl MOJIOBHHE CeHTHG=—
pa ([Merpos, 1967) naubosnee npospauyHas 4acTh BOAHOTO Tella B Ne—
flaruajii 03epa Co BCeX CTOpPOH OKpyxeHa Gonee MyTHBIMH Bopamu, Ha
nomepeyHoM paspese (puc, 6) BHAHO, YTO B OT/MYHE OT BECEHHErO Ne=
puona NpoO3paiyHOCTL CpPeAHHHBIX CJ/IOGB O3epa B JIeTHH{ Nepuol yMeHb—
wunack Ao 60-65% nporue 70-80% B Becenuuit, Pacrnonoxenue uao-
dan Ha pHc, 6 NMOSBOMET COCTABHTH Cleaymouee NpeiCTaBleHHEe O pac—
npeneeHUH Npo3payHOCTH Bod, O6nacTe Gombumx ray6uH, KpoMe MpH-—
6pexHEIX pafioHOB, 3aNOJIHEHA BOOHOA MACCO C NMpo3payHOCTBIO OT 45
no 50%, Uckmouenmem apasmoTcs nopepxHocTHee cion (0=15 M), raoe
BEJIMYHHEl [IPOSPAYHOCTH M0 Mepe MNPHUGIHXKeHHS K MOBepPXHOCTH YyMEeHb—
waporcas Ao 32=-35%, B cepepHOl uacTH Ozepa NPO3PAYHOCTbL YMEHbluA=
eTca B HanpapleHHH K Gepery, B flKHMBapcKOM sa/MBe Ha NMOBEPXHOCTH
oHa 6eiia papHa 18%, C riy6uHOR NMPOSpaYHOCTE B 3TOM paiOHe ype—
muyuBaerca u gocturaeT 30-37% B npunonsom cioe, Cosepuwenno
O4YEeBHAHO, 4YTO NpUOpPeXXHbIe BOALI ABJIAIOTCA HHEIMH 1O NPOMCXOMISHHIO,
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Puc, 5. OGobmennasa cxeMa ONTHYECKOH CTPYKTYPbl KDYTMHBEIX CTDATH(H=
UHPOBAHHEIX 03ep,
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Puc, 6, Pacnpenensuue npoapaunoctn sonwt (7, %) Ha nomepeuHoM
paapese Jlanoxckoro osepa 15-16 aerycra 1976 r.
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Puc, 7. Pacnpenenevwde nmpoapagHocTH Boabi
(7, %) na npononsHoM paspese Jlagoxckoro
osepa 21-23 aprycra 1960 r. (a) u 3-5
okta6ps 1962 r, (6).






