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YIK 556.55

B cHopheke noMewmensl paGoTh, OCEelLAlOUIHe BONPOCH
FHAPOMETEOPOJOrHYeckoro  O0OCHOBAHHA  PALHOHANLHOTD
KOMIJIEKCHOrO  HCNOAL3OBAHHA BOJAHBEIX PECYpCcoB o03ep n -

p—

popoxpanuanul Cpenueit AsHH, BOAHO-CONEBOro M TEMAO- |
BOTO GajaHca, a TakMe PACYeTOR HelapeHHs ¢ BOAHOMN -
NoBePXHOCTH. :
[MpuBoAnTCA cBeldelis N0 THAPOXHMHH, ruapodHInKe
H THAPOAHHAMHKE O3ep M BOAOXPAaHH/HLL :
COOpPHHK paccuHTal HA THAPOJIOrOB, THAPOXHMHKOB,
HAPOTEXHHKOB.
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! A. M. HHKHTHH, H, E. F'OPEJIKHH

s K BONMPOCY FHOPOMETEOPOJIOTHYECKOIO

i OBOCHOBAHHS 9KCIJYATAILHH U OXPAHBI

BOAHBIX PECYPCOB O3EP W BOJLOXPAH UJI H L
CPEJLHEH A3UH

-

- Pocr mponseoautennubix cHI cpeameasHaTCKOro PETHOHAa ocymiecT-
SUFIETCA 34 CHET NaJIbHEHIIero passBHTHSA OPOLIAEMOro 3eMJeAe Hs, oc-
BOCHHA HOBBIX H YJAYYLIEHHA MeNHODPATHBHOTO COCTOSHHS IKCNAYaTH-
PYEMBIX 3E€MEJb, uTO OOYCJIOBJIHBAET BCEBO3DACTAIOLLEE HCMOIb3OBA-
HHE BOOHEIX pecypcos. -

~ Has yayumlennsi skenayatauun u OXpaHbel BOA NMpHHATH «OcHOBLD
BOJHOro sakoHoparenbcTBa Coiosza CCP u colosHBIx pecny6aHK», rue
0000 NOJYEPKHBAETCSH, YTO BOAA — BalKHefilree oblIeHapoHOe moc-
TO5HHE H 4TO 3((dexTHBHOE, HayuHO 0GOCHOBAHHOE HCIIOMIL30OBaHHe
BOJl, HX OXPaHa OT 3arPA3HEHHS H HCTOLICHHS ABJSACTCA JAEJOM upes-
BhIUaHHOH BaxHocTH [7]. B cBA3H ¢ 3THM Bechma AKTYaJbHOH #BNA-
€TCHA 3ajlaya THAPOMETEOPOJIOrHYECKOro 060CHOBAHHS OXpaHel H pa-
HHOHAJIEHOTO HCMOJb30BAHHS BOAHBIX pecypcoB.

B ycnoBusax manpsmeHHOro BomOX03AHCTBEHHOrO Ganatca naneb-
Helilliee PasBHTHE OPOLIEHHA He MBICAHMO 6e3 NpOBEeNeHHN pAda BONO-
XOSAHCTBEHHBIX MEpONpPHATHIT: TOJHOro 34PEryJHPOBAHHSA CTOKa oOc-
HOBHEIX BOAHBIX aprepHii, mepe6poCKH CTOKa B paHoOHBl  OpOINeHHS,
PaspaboTku 6ojiee SKOHOMHUHEIX CHCTEM H HOPM EEDH.EEHHH H mepe-
OPOCKH uacTH CTOKa CHOHPCKHX pek B Cpenuioio Asuio. B cBasp ¢
9THM B BOMPOCAX MepeperyJHpoBaHHsA CTOKA, SKCMJAVATALHH H OXpaHbI
BOAHBIX PECYPCOB NEPBOCTENEHHYIO POJib NPHOGPETaioT cpelHeasHar-
CKHE BOJOXpaHHJHLLA.

B nacrosmee spems SKCIayaTHpyercs oxoJsio 40 BomoxpaHuaHuI,
[I0JIHEIH 00BEM KOTOpPHIX oLleHHBaeTcss B 19 MJDA. M® a BBeleHHe B
PRCINyarannio Tokroryanckoro, Hypekckoro, Paryuckoro, Trosmyon-
CKOr0 H AHHXKAHCKOTO MO3BOJHT YBEJHUHTDH MOJHBI 06bheM BOJIOXpa-
HHAHIL 1o 70 mapa. M3, a nosaesnwii — no 50 Mapa. M3 Ilpu stom
CTOK p. Chipaapeu Gyner saperyanpoBan GoJee ueM na 90% c nanoa-
HeHeM ToKToryabckoro w AHIIKAHCKOro BOMOXPaHu/HLL, a B Gac-
CeHHe p. AMyIapeH MHOroJeTHee perysiinpoBaHHe Moxer OHITH OCYIle-
ETBJIEHO C BBeneHHeM B crpoit Paryrckoro n Ilsumckux BOJOXPaHH-
THLI, :

Onpenenennuit nuTepec NPENCTABIAKT TAKKE eCTEeCTBEHHLIE O3e-
ba. lopuule osepa Cpenneft A3un ABJASIOTCH HCTOMHHKAMHN UHCTHIX
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VABTPANPECHBIX M MPECHBIX BOJA, BEJHKA POib PaBHHHHBIX 03ep Kak
AKKYMYJISTOPOB HPPHraLHOHHO-COPOCHBIX H MPOMBILIEHHBIX EHPPHB-;J
HEHHBIX BOJ, a TaKxke 00BLEKTOB pHOOpa3BeleHHs H 30H OTAbIXA. ?

Ha teppuropun Cpenneit Asum nacunteiBaercs okoso o600 0sep
¢ nuaomaneio aepkana 12 300 km®. Boanwie pecypcnl osep ﬂuemmam-ii
ca B 1831 kM3, npu 9tom okodo 95% MNPHXOAHTCS HA OJHO M3 KPym:,
Hejfiluux ropubix osep mupa — Heenik-Kyan [3]. Boanere pecypest
ropusix osep (51,4 km®) cocpefoToueHsl B 03. Kapakyab — 26,5 KM®)
o03. Capesckoe — 16,6 km?, 03. Coskyap — 2,8 km?, o03. HaTepKyib _'E_i
0,5 kM3, 03, Smuabkyas — 0,5 km® u o3. Capuivesek — 0,5 KM?, Dc-?l
HOBHBIE OGBEMbl PABHHHHBIX 03ep MPHXOAATCA Ha 03. Apnacaii —
12,5 kM3, 03. Capuikampir — 15,3 kM%, 03. Kampimnbibamr — 1 KM
npH cymmapHom obbeme 34 kM® u muomanu sepkana 4820 kM2 [3]. %
3aech caeiyer OTMETHTb, YTO B CBA3H C BO3PACTAIOLIHM Bnm:raa-l'
GOpOM, 3aperyJHpOBAHHOCTBIO CTOKa H IIPOBElleHHEM pfAla MEeJHOpas
THBHBHIX MEPONpPHATHII B MocjefHee JpaxuaTHIeTHe HA0JII0/1a/0Ch pea{'
Koe cOKpallieHHe Muollafell 3epkaja osep, AeJbT H MOHM pek Amye
napbi H Chipaapbi. B To 3Ke BpeMs BCIENCTBHE OTBOAA COPOCHHIX ijl
KOJJIEKTOPHO-PeHaXKHBIX BoJ Habmiofanoch 0Opa3soBaHHE HOBBHIX Hp:,
pHralHOHHO-COPOCOBBHIX 03€p MO TEPPHTOPHH 30H HHTEHCHBHOrO Op
wenns [4—6]. i

Ananus poaHbx 6anancoB Hanbojee KPYNMHBIX €CTECTBEHHBIX BOLOE:
MOB, oOxBaThBawoIux Goaee 88% mnaomann n okono 99% obnbeMa
TO3BOJIAeT KOHCTATHPOBATH, UTO KPYrOoBOPOT O3EPHBIX BOA OlleHHBAET
csi B 15 kM®, mpu oToM 12 KM® MpHXOAATCS Ha NMPHTOK H 3 RM® HE
ocafiku. B pacxoiHbIX KOMMOHEHTax, BCJEJACTBHE TOro, 4To HanGoJel
KpynHble 03epa MpHypoueHbl K GEeCCTOYHBIM KOTJOBHHAM, 73% npuxo
QHTCS HA HCMApEHHe ¢ BOMHON MOBEPXHOCTH M 4 KM® Ha OTTOK [2].

CpeJHea3HaTCKHe BOJOXPAHH/HILA OCYLIECTBJAIOT B OCHOBHOM C
30HHOE peryJHpoBaHHE CTOKAa W MOAPAasjeNsloTesd MO BHAY SKCIAYA
TallHH BOJAHBIX PECYpPCOB Ha HPPHrALHOHHOTO H KOMILIEKCHOrO Ha3Ha
yendsi. Beayiee MecTo B HCMOJb30BAHHH BOJHBIX pECypcoB 3aHHMA
eT HpPpHTrailisl, BTOPOIl N0 3HAYHMOCTH FBJIAETCA THAPO3HEPreTHKa. Oe¢
HOBHBLIMI PHAPOY3JaMH KOMIMJIEKCHOrO HA3HA4YEGHHS ABAAIOTCH Kaﬁpapé
kymckuil, Yapnapunucknii, YapsakckiH, PapxaackHii H H3 CTPOSLILH
ci — Hypekckuii, TokToryabeknil, AHanKaHCKHHA, Paryuckuii. Mume
HO 3TH OOBEKTH B MEpBYID ouepelb 3ac/yiKHBAIOT NPOBEAEHHA KOMIT
JIEKCHBIX HCCJAGAOBAHHI HX peXHMa H YTOUHCHHA NpaBHJ af{cn.wa'ra:
I[HH HX BOAHBIX PeEcypcos. ;-_.

Ha ornenbHbX BojoeMax pasBHBaercs pPLIOONPOMBICJIOBOE X035
CTBO, OJHAKO OTCYTCTBHE efnHbBiX «OCHOBHBIX TOJIOXKEHHIl MpaBHi H
0J1b30BAHNA BOAHBIX DECYPCOB THAPOY3JOB» HE CHOcoOCTBYET passi
THIO PEIOOBO/ICTBA HAa BOAOXPAaHHJIHILAX Cpenneit Asuu. :

B kpyrosopoTe BOJAHEIX PECypcOB BOJOXPaHHJHIL BEJHUHHA TOA
Boro pojooOMmena oleHHBaercss B 55 KM, mpH 3ToM OoJee 99% mnpH
XOAUTCH HA MPHTOK MOBEPXHOCTHEIX BoJ. 3HAUHTEJbHEIH, TO CpaBH
HHIO ¢ eCcTecTBeHHLIMH BOJOEMAaMH, BOAOOOMEH BOAOXpaHJHIL O
SCHAETCS BLICOKOil MPHTOYHOCTBIO H LEJeHanpaBJAeHHOCTRIO B H
10/Ib30BAHHH HX BOAHEIX PeCypCOB. f{
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[Ipn crojib BBHICOKOH 3aperyJHpPOBAHHOCTH CTOKA W H3MCHEHHH erc
 PeXHMa MOJ BAHAHHEM XO3sHCTBEHHOH [AeATe]IbHOCTH Cpeid NpouHX
|AHTPONOrEHHEIX (PAKTOPOB HCKJIOUHTENBHO BEJHKA pOJb THADOMETEO-
| POJIOTHYECKOTO peXHMa BOAOXPAHHJHLL, TAK KaK NOJA HX BIAHAHHEM
'OCYULECTBJIIETCH PAM HE TOJbKO KOJHUECTBEHHBIX, HO H Ka4eCTBeHHBIX
| H3MEHEHHH MOKas3aTeJeH BOJHBIX pecypcoB. B ruaposornueckom ac-
| ICKTE BJIHAHHE BOJOXPAHHJIHLIL HA E€CTECTBEHHBIN  I'HMADPOJOTHUECKHI
{ PEHHM BOJHBIX CHCTEM NPOABJISAETCH B H3MEHEHHH YPOBEHHOro H Jejo-
BO-TEPMHHYECKOr0 peMHMa, BHYTPHIOMOBOTO paclpejeseHHs KHAKOTo
{0 TBEPAOro CTOKA, aKKYMYJISIUHH H TPaHCIOPTa HAHOCOB, MHHEpaJH3a-
{IHH H HOHHOrO COCTaBa BOJHI, FHAPOOHOJMOTHYECKHX NoOKasaTesell Bo-
JAOEMOB KaK cpel oOHTaHHSA, Npoleccax 3arpA3HeHHs H caMOCYHILEHH
BOJL.

OcHOBHBIMH 3ajauamH, NPEABABASCMBIMH K H3YYEHHIO PeXKHMa BO-
| AOXPAHHJHLL, TPH 3IKCIJyaTalldH H OXPaHe BOAHBIX PecypcoB, sBJS-
LIOTCH: HAJMeMHBIE YYeT CTOKa H €ro H3MeHeHHI Moj BJAHSHHEM IHJ-
pOY3J0B, onpejejieHHe KayecTsa H BO3MOMHOCTH MPOTHO3HPOBAHHSA H3-
MEHeHHA XHMHYECKOro coCTaBa BOJbl, HAJEXHBI YYeT BOAHBIX 3amna-
COB BOJOXPAHHJHIL H €ro KOPPEKTHPOBKA Ha OCHOBe aHAJNH3a H3Me-
HeHHsi MOp(OMETpPHYECKHX ToKasaTeNeH 4Yall noj JeficTRHeM 3amuJe-
HHA, TpaHcOpMalHH HAaHOCOB H nepedopMHpoBaHus Geperos.

HauGosee nayuno o60CHOBAHHEIM METOMOM yueTa M OUEHKH mepe-
pacnpesejyieHus BOAHBIX pecypcoB sBasieTcsi GaJaHCOBBEI METOH, M03-
BOJIFIOIWIHA OLEHATh H3MEHEHHS BOMHBIX PECYPCOB MOJ BJHSHHEM ec-
TECTBEHHBIX H aHTPOMOTreHHBIX (PAKTOPOB, HEe YUHTHIBAEMEIE KOMIIOHEH-
TE DajaHca MO BeJHYHHE OCTATOYHOrO YJeHAa YDPABHCHHSI M BO3MOMK-
HYIO CHCTEMATHUYECKYI0 OLIHOKY B yuere BOJHBIX PecypcoB, KauecTBo,
MIOJIHOTY H KOHTPOJIb IOCYA4pPCTBEHHOrO y4eTa BOJA M HX 3KCmJyaTa-
upH. B Hacrosmee Bpems paspaboTaHbl MeTOAHMKH COCTaBJEHHS BOJ-
(HEIX DanancoB GoJgee 20 pogoxpaunuanul Cpenseii A3ul, No3BoaAloUIHeE
IC JIOCTaTOYHOH CTENeHbI0 TOYHOCTH MPH COBPEMEHHON THAPOMETeopa-
WIOTHYECKOH H3YYeHHOCTH PACCUHTHIBATH TOJOBHE, MecfyHHe H JeKal-
ble Danancel. B Hacrosilee BpemMa MOAroTOBKa OMCPATHBHBLIX BOJHBIX
‘DasancoB ocyuectsasiercs B CAPHHUIMH, YIMC Kuprusckoi, Tana-
HEcKolT H Typkmenckoit CCP. Hzmasaemulii Gloanerens <«Boanuit
\bajianc u THAPOMETEOPOJIOTHYECKHIT PEKHM BOMOXPaHHJIHUILS T03BO-
WIFET ONMEpPaTHBHO KOPPEKTHPOBAThL CBEIEHHs O BOJAHBIX 3amacax BO-
OEMOB, MPOH3IBOJAHTL OLEHKY COOTHOLICHHA NMPHXOAHO-PACXOAHBLIX CTa-
el DasaHca, oueHHBaTh Ge3BO3BpaTHHIE MOTEPH HA HCIapeHHe ¢ .BOJ-
OH MOBEPXHOCTH H TPAHCIHPAUHIO, NPABHALHO OPHEHTHPOBAThL Opra-
bl BOJHOTO X03AHCTBA B COCTABJCHHH H KOPPEKTHPOBKE [JAHOB 3KC-
JyaTallHH BOJHBIX pecypcoB BOAOXPaHHJAHUL H pevyHblXx OGacceiinoB B
enom. Kpome roro, Ha ocHoe BopHOro GasaHca onpeaefsiercs IpH-
XOI H pacxoj MHHEpajbHBIX H OPraHM4YecKHX BeLIeCTB, TEPMHUECKHI
EXXHM BONOEMOB, NHHAMHKA BOAHLIX Macc, 3aMJeHHe H TpaHCIopTr
HAHOCOB, nepedopMupoBaHHe GeperoB, a TakMxKe rHAPOOGHOJNOTHUECKHIT
PEHHM. : :

A pallHOHaJAbHOr0 HCNOJL30BAHHS BOMHEIX DPECYPCOB Heo6XOH-

0 HMETb HOCTOBEPHLIE MATEpHaJbkl He TOJbKO O KOJHYECTBEHHBIX MO-
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KasareJqdax yuera BOJ, HO H JaHHEEe 00 H3MEHEHHH HX XHMHUECKO
COCTaBa H KauecTBa MOJA BJHSHHEM TFHAPOMETCOPOJOTHYECKHX H AHT
ponoreHHuIX ¢akTopos. M3MeHeHHe XHMHYECKHX HHPPeIHCHTOB MOKE
HMETh pasjH4Hbli XapakTep H AHANasoH B 3aBHCHMOCTH OT BOJIHOCII
TPYNNHPOBOK JieT H (pas rHAPOJOrHUECKOrO pexHMa, XapakTepa npo
HCXOM/ICHHST H KauecTBa MPHTOYHBIX BOJ, HAJHUHA B HHX TPOMBIII
JEHHBIX OCTATKOB H SIIOXHMHKATOB, a TakXe [HHAMHYECKHX MpOILEC
COB, NpOTEKAIOHX B BojoeMe. B cBA3H ¢ 3THM HeoGXOAHMO TipOBefe
HHE KOMILIEKCHBIX MHAPOJIOrO-THAPOXHMHUYCCKHX HCCJeJOBAHHI HA MPH
TOKAaX, OTTOKaxX H B BOAOXPaHHJHILE NMPH pasaHuyHLIX dazax pexnMa
B pesyaprate nposefeHHs noAoGHBIX HCCAEAOBAHHII MOABASETCH BO3
MOXHOCTb PACHETOB- BOAHO-CONEBLIX 0a1aHCOB, HA OCHOBE KOTOPHX B03
MOMHO OCYIUECTBJAATE MPOrHOZHPOBAHHE THAPOXHMHYECKOTO peXHM:
BofoeMoB. B kavecTBe mpumepa cieAyer oCTAHOBHTLCS HA HCCJEN0BA
HHAX BOAHO-coJieBoro OanaHca o3ep ApHacafickoit cHCTEMBI, NpOBE
Aenubix CAPHHI'MH s 1973—1975 rr. [5]. IToayuennsle marepha
A6l MO3BOJIHJIH COCTABHThH MPOTHO3 BOAHO-coJieBoro Gananca Apnacaft
cKknx osep po 1980 r. npu npoBefeHHH pasJHYHLIX BAPHAHTOB BOJAO
XO3AHCTBEHHBIX MEPONPHATHH H JaTh OGOCHOBaHHE pPAIHOHAJLHOM!
HCMOJNB30BAHHIO BOJIHBIX pPecypcoB O3ep ¢ NMOKA30M  AHHAMHKH KOJH
YECTBA H KayecTBa BOJ. :

Has cocrasiendst BoJAHO-cOJNIeBHIX GalaHCOB 03ep H BOJOXPaHHJHI
H MojcyerTa HOHHOrO CTOKAa peK B Hacrodllee BpeMs HCMOJb3YIOTE!
MATepHAJL FHAPOXHMHYCCKHX HaOJI0[eHHH, HMelollHe OrpaHHuYeHHEH
PAABI H OXBATHIBAIOLLHE JHIIL OCHOBHBIE (Pashl FHAPOJOTHYECKOro pe
axuMa. OnHako, KaK [MMOKAa3bIBAlOT HCC/AEJ0BAHHA, IpOBeJeHHHE |
1974—1976 rr. B naGopaTopuu o3ep H Bomoxpauuanu; CAPHUTMHE
XHMHYECKHH COCTaB BOJABl H3MEHAeTCs BechbMa HHTEHCHBHO He TOJE
KO B rofloBoM paspese, HO H B NMepHoa OTAeNbHBIX (as pexuma (e
J0BOALe, MexeHb). Oco6eHHO 3TO OTHOCHTCS K palioHAM CO CTOKOM, H3
MEHeHHBIM NMOJA BAHAHHEM XO3AHCTBeHHON NEATEABHOCTH, Ie HOHHH
CTOK HE BCerja HMeeT 0JHO3HAYHYI0 3aBHCHMOCTH OT THAPOMETEOpo
JIOTHYECKHX XapPaKTePHCTHK B CBA3H C- PA3JHYHLIMH HCTOUHHKAMH MK
Tanus [1]. B kauecTBe npHMepa MOJKHO NpPHBECTH CBeIEHHS MO XH
MHUECKOMY cocTaBy Bog YapaapHHCKOro BOAOXPaHHJHILA, TAK Kal
B 3aBHCHMOCTH OT BOJHOCTH JieT H (a3 rHIApPOJIOrHYECKOro pexHMa |
IPHTOKE MOryT HMETh IpeBajHpylomlee 3nauenne cbpoc na Kaiipag
KYMCKOr0 BOLOXPaHHJHILA, NPHTOK nmo Hupunk-AHrpeHckomy Gacced
HY HaH cOpoc KOJJIEKTOPHO-PEHaMHBIX BOJ H3 30H OPOIIAEMOro 3eM
aefrennn. Ilpn oaHOM H TOM e pacxolie BOABI MOLYT 3HAYHTEIbH
H3IMEHATLCA COJEBOR cocTaB H obmlafg MHHepanH3alH#A BOAOEMa.
STHX YCJIOBHAX JAJA MOJCYETA CTOKAa XHMHUECKHX BEIIEeCTB BO3MO
HO HCMOJML3OBAHHE eXelHeBHBIX HaOMaoneHH{I 3a 3JIEKTPONPOBOIHO
CTBLIO € MOJY4YeHHeM 3aBHCHMOCTEH Mexny ofblleii MuHepaJH3aluel
BEJHUHHOI 3JeKTPONpPOBOAHOCTH. '

Hapany ¢ ykasauHeIMH BOMpOCaMH BechbMa aKTYaJbHBIM §IBJAETC
H3YUCHHE CKOpOCTeH TeuyeHHs, BOJHEHHS, Temjaosoro GasaHca, npo:
PA4YHOCTH H UBETAa BOJ, TPAHCMNOPTAa HAHOCOB, AHHAMHKH BOIHBIX Ma
H X 3aMEIleHHs B pesyibTare BHelIHero BofooGMeHa H GHOJOPHYS




! ckoro pexkmMa. MMeHHo 3TH 3JIeMeHTHl pemHMa  HapALYy C BOAHBIM

GajqaHcOM H THAPOXHMHEH onpegessior cnocobHOCTH BOJAOEMOB K ca-

! MOOYHIIEHHIO H pa3baBieHHIO H TO3BOJSAIOT MPOrHO3HPOBATL H3IMEHE-
HHE KavecTBa BOJL.

- Hepenko B MaJOBOAHBEIE TOALI HabJIojaercs ONOPONKHEHHE BOJAO-
xpanuauny Haxe ormerok YMO. Heo6xoauMO yCTaHOBHTh MHHHMAaJb-
! Hpie 00BeMBl HaMoOJAHEeHHs BOAOXPaHHJHIL NMPH TOJHOM HCMOJb30BA-
HHI BOJAHBIX PECYPCOB, TaK KaK MOAOOHBIE CHTYALHH NPHBOJAT K pPe3-
! KOMY YXYALIEHHIO KayecTBa BOA H HEMXKeJaTeJbHBIM MNOCHE[ACTBHSAM BO
| Beex cepax HCMONMb30BAaHHA BOJAHBIX PeCypCoB.

{  Oco6oe BHHMAaHHEe B MOCJeqHee AecATHJIETHe NMPHOGPEJIH HCCaeno-
! BAHHA NPOPHLIBOONACHBIX TOPHLIX 03€f Kak MOTEHIHAJbHBIX HCTOUHH- -

KOB ce/ieBHX nmaBoAkoB. Jae MaJjble BogoeMbl o0BbeMoM Ao 1 maH. M3
MOPYT SIBJATHCH HCTOUHHKAaMH KaTacTpodHYecKHX mocaefCTBHH. 3a-
- KOHYCHBI HCCAEMOBAHHA MO ONpejeseHHio NMPOPHIBOONACHHIX 03ep V3-
d pexierada o KHpPrusHH H MIHPOKO BeAYTCA MOXOOHLIE HCCJeloBaHHA B
Tammuxucrane. B peayasTare npoBefleHHBIX HCCIELOBAHUH AaHBl pe-
KOMGHIaUHH O NMPHHSATHH Mep MO JHKBHAALHH MpopLiBoONacHoeTH 22
ozep Cpenneit Asun. Beayrcs HccielloBaHHS Ha OJHOM H3 KpyHeH-
MIHX 3aBaJbHBIX 03ep MHpa — CapescKoM 03epe, Mo OCYUIeCTBACHHIO
npoekTa ero onopoxkuHepus Ha 150 M. C cospaniiem JAepHBanHOHHOM
IT3C 6Gyier pemieHa sHepreTHyeckas mpobiema B sToM paiione Cpe-
2 Helt A3l 0 NOABHTCS BO3MOMKHOCThL HCMOJBL30BAHHA PE3epBHOH eMKOC-
€ TH A5 LeJeil OpouIeHHs.
3acay:KHBAIOT BHHMAaHHA BONPOCH NMPOTHO3ZHPOBAHHA KOJHYECTBEH-
2k BEIX H KaUeCTBeHHBIX J{HPHKTE[}HETHH BOJ H'p]]EIl"EIll[lﬂ}[EIﬂ-CﬁpGCﬂBhI}[
paep, AJis 1eeil BTOPHUHOrO HCNOJIb30BAHHS COPOCHLIX H BO3BPATHBIX
301 : .

He caenyer sabuiBaTh O TOM, YTO O3epa SIBJAIOTCSH MECTOM OTALIXA
33Ty PHCTOB; CYLIECTBYET Macca BOLOEMOB, KOTOpHIE MOIJIH OBl SABHTHCH
fiMecToM co3laHuA TYpPHCTHUeCKHX 0as M IOMOB OTHBIXA. i

[lpu paabHeifimieM pasBHTHH HCCJIEJOBaHHA peXXHMa o3ep H BOJO-
14X paHHJHIL Cpenueﬁ'.{mm H TMOCTAHOBKE pPErHoOHaJbHHIX HCCJIEL0Ba-
14HHAi 0coOyi0 LEHHOCTH NpHOGPeraioT aspoMeTo]bl H HCMOJAL30BAHHE
\HundopMannn ¢ Hckyccrsennwx cnytHHkos 3eman (MC3) n nnio-
ATHpYeMBIX KocMageckHX Kopabaeit (KK). B nacrosimee ppeMs aspoMe-
KTonsl IHPOKO BHEJPEHbl B MPAKTHKY HCCJIEA0BAHHs MPOPHIBOOMACHBIX
fifropusix o3ep Cpeaneli AsiH, JOCTHTHYTLH onpejle/ieHHbIe YCIeXH B Mpo-
H3BOJACTBE TEPMHUECKHX CHEMOK 03€p H BOAOXPAHHJIHIL C NMPHMCHEHH-
eM METOA0B PafHOMETPHH H H3yYeHHS AHHAMHKH O3ep pPaBHHHHBIX
3TEPPHTOPHIL

B nocaenuee necsitunerne B CCCP u 3a pyGeKoM BelayTcs HC-
efoBains B 06JacTH npuMeHeHHs wHOpPMAaUHH, TOJyYaeMoil ¢
HMC3 u KK ana mayueHHs NPHPOAHBIX pecypcoB H, B 4acTHOCTH, BOJL-
HEIX pecypcoB, pexnma H kauectsa Boi. HcnonssoBanne Hudopmaunn
netaoutnx annapatos «Humobyc», «Kocmocy, ¢J:keMmenn», 2PTC n
3t«Caaiory NMO3BOJAAET NOJYYaTh MHOrOKPATHBIE CHEeMKH Pa3/HUHBIX 30H,
ClOXBATLIBAIONIHX 3HAUHTEJNBHEIE MO pa3MepaM TePPHTOpPHH C (HKca-
el MHOMKeCcTBA sJeMeHToB Janawadra u ocobenno DOJBIINX 03ep H
7



sojoxpannanil,. ITpu 3TOM BO3MONKHO TIOJdy4YEHHE H300paxeHui BY
macmitabe go 1: 100000, uro mospoJiseT NPOH3BOAHTD KapTHPOBaHHE
1A THAPOJOTHYECKHX lefeil. B Hacrofllee BpeMs B STOM HanpasJes
HHH JOCTHTHYTH OfpeJeJeHHbe YCHeXH H TMOoJydeHHBIE pE3y/IbIar bl 6
HO3BOJIAIOT FOBOPHTL O IpHMEHEHHH HHQOpPMALHH HMC3 n KK npil
peleHHH BONPOCOB FHAPOMETEOPOJIOrHH 03P H BOAOXPaHHIHIL Cpen-*
neii Asun. IlepcnekTHBHON MpeACTaBJAfeTcA OUEHKA AHHAMHKH 03epig
PaBHHHHBIX TEPPHTOPHIL, MPOBEAEHHE KaTaJOrH3aUHH 03€p H H3yueHHe
CE30HHBIX PAa3/HBOB MOHMEHHBIX H JeJIbTOBBIX O3€p B KpaiiHe MHOTO-
BONHBIE FOMBI, KaKuM siBHjIcs 1969 r., ompeseneHne rayOHH MeJKOBOAS
HBIX PABHHHHBIX O3€p, 4 CJel0BaTeNbHC H HX PecypcoB, OLEHKaA thas
sEMHero pex<uMa osep (3amepsaHHe, JEAOCTAE, scKpuiTHe). Onepas
THEHOE MOJY4YEHHE IJ1aHOBOH OCHOBBI BOJAHOH NMOBEPXHOCTH TIPH Pas
JHYHBX (asax pexxHMa YpPOBHs MO3BOJHJIO Obl KOPPEKTHPOBATL OUBS
eMHBle M OATHMETpPHUECKHE 3aBHCHMOCTH, HCMOJb3yeMble IIpH
Ke BOJHBIX PECypCoB BOJAOXPAHHHIL H HX IKCIAyaTallHH, a TAKMKE o=
Jy4aTh CBeJeHHs O MepeopMHpOBaHHH JOKaA, sapacTaHHs 30H Mel+
KOBOIbSl H GoJiee TPABHJIBHO OLleHHBaTh Oe3Bo3BpaTHbIE NMOTEPH.
[Ipn pacuiHpeHHH HCCIIeJOBaHHH B GnuxcaneM OyAylLEM BO3H
MOMKHO pellleHHe BOMPOCOB JAHHAMHKH B3BCLICHHBIX HAHOCOB BOJOXpa-
HHJIMLL, LEPKYJAUHH BoA GOJBbIIKX 03€p, OLUEHKH KadecTba BOJ, noJy-
yenne HWHMOPMALHH O COCTOSHHM OeccTOUHBIX BOLOEMOB A eJed
OLeHKH H3MeHeHHs YBIaXKHEHHOCTH TEPPHTOPHH. : _
B nocjenHee AeCSTHJIETHE CTPOHTENLCTBO BOJOXPAaHHJIHIL, d TaRs
e PasNMYHBIX MPOMBILIJIEHHBIX KOMIJIEKCOB LIATHYJO B ropHbe 30
HbI, B CBA3H € ueM JAOJKHB ObiTh pelieHbl BOTMPOCH 110 rHAPOMeTe0:
pPOJIOTHUECKOMY OOecreueHHio SKCmyaTalii BOAHBIX pecypcoB TaKHE
CHAPOY3N0B, KaKk TOKTOryJIbCKHH, Hypexckuii, Paryuckuit, AHLHKaH
ckuii. McenenoBanns no H3yYeHHIO IHAPOMETe0POJIOrHYECKOro peHie
03ep H BOJOXPAHHJHUL jJif SKCIJAyaTalHH H OXpaHbl BOLHLIX pecyp
COB BEAYTCHA B HANpaBJeHHH PASBHTHA HeCJeA0BaHHIA B BOpocax BOMS
HO-COJIGBOTO H Tenjosoro OamnaHca, H3YUeHHs BONMpPOCOB 3aHJCHHA
moponorHi H MOP(HOMETPHH € NpPHMEHEHHEM coBpeMeHHoro 000py
fopaHuss #u npHGOpOB HOBOH TEeXHHKH. OpHako cJaenyer MOCTaB
BONPOC O KOMIJIGKCHOM, CHCTEMHOM HOAXOAE K PELICHIIO npobJe
SKCIIyaTalliiH H OXPaHbl BOAHBIX PECypcoB O3€p H BOAOXPaHHJIHL
Cpenneit Aznn, o6befiHHHB MpH STOM YCHJH pA3NHYHbIX BeJIOMCTE
¢ mpHBIeUeHHeM CMElHAJHCTOB THAPOJIOTOB, MEeTeopoJoros, THAPOXE
MHKOB, HAPOGHOIOTOB, MHKPOGHOJIOrOB, THAPOIHEPrETHKOB, rHApOTEX
HIKOB M BOJOXO3ANCTBEHHHKOB € TeM, 4TOOH MOAOATH K pelleHuk
OCHOBHEIX BOMPOCOB THAPOMETEOpPOJIOrHUeCcKOro obocHOBaHHA TpaBh
JKCMAyaTallii BOJHBIX pecypcoB o03ep H popoxpannani  Cpene
Aanu.
CNHUCOK JIUTEPATYPE]
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AHTPONOTEHHOE BJIHAHHE
HA UBMEHEHHE XMMHYECKOI'O COCTABA BOJ
BACCEWHA KAILWKAILAPbH

=
.

Ha ioro-BocToke Y3GekHcTaHa MeXay oTporaMi 3epaBlIaHCKOrG

# Tuccapekoro xpe6TOB pacrnojioykena oOUIHPHAS TEPPHTOPHA GacceHs]
Ha p. Kamkanapeu. BogocGopuuii Gacceiin miomtansio 8780 kum* xasf
pAKTEpH3YeTCA He3Ha4HTENLHON cpelHeB3BelleHHol BuicoToll (Hen=|
—=1,3 kM) H obLIefl CYyXOCTBIO KJHMAaTa NpPH CPeiHEeil rofoBOi TeMies
parype Bosiyxa or 7,8 1o 16,2°C i rogoswix cymmax ocaakos or 168
no 700 mM [5]. Kamkanapbsi oTHOCHTCA K peKaM CHEroBOro MHTAHHA
CO 3HAYHTENBLHOI ZoJell HoMKIAeBOH cocrasisiouledl, MPH 3TOM MaKCH
MaJ/ibHble pacXoabl NPHXOAATCS Ha anpeib, a MHHHMaJbHbIE — HA @
rycT—CceHTA0pb. : -
- XapakrepHoii oco0eHHOCTLIO GaccefiHa peKH SIBJSETCH  HaJHIHE
GOJABIIOro KoJHYecTBa IPHTOKOB, MHOTHE H3 KOTOPBIX IIpeBBILIZIN
Kamkagapbio o BOAHOCTH, 3HAUHTEBHYIO PoJib B (DOPMHPOBAHHH THAS
POJIOTHYECKOro PEeXHMa . PeKH HrpaloT npHTOKH AKnapbs, TaHXHSH:
napes H SlkkaGargapbsi — peKH CHEroBO-JIeIHHKOBOro MHTaHHA, |
OGuuii CTOK ¢ FOpPHLIX TeppuTopHil OaccefiHa oleHHBaercs B
50 m%/c mpu moayae croka 5,7 af(c-xm?) [6]. B cmsasu c manoBoAst
HOCTBIO 3TOrO paiiona, B Gacceiine p. Kamkajgapbu, Kak Hurjge B Yaoe:
KHCTaHe, 0coGeHHO OCTPO ollyliaerTcs Ae(HIHT BOAHLIX PECypcoB H HY
HECOOTBETCTBHE CO 3HAYHTEJBHBIM 3€MelibHBIM - QOHI0M. Hmenno 310!
MOJOMKeHHe [PefoNnPefeaa0o BOAOX03IAHCTBEHHOE = CTPOHTEILCTBO T
mepeperyanpoBaHHio H mepeGpocke croka. B Hacrosilee BpeMsi B 0ac
ceiiHe peku skcnayaTHpyorea UnMmkypranckoe u Ilaukamapckoe BOJO:
XPAHHJHILA, OCYLIECTBJsETCs nepebpocka YacTH CTOKa H3 p. 3epass
mau no kaHaay Hcku-Aurap u #3 p. Amynapou no KapuinuckoMys
marHcerpansioMy kanaay (KMK), nHauaro HamosHenne TaJjinmapikas
cKoro Bojoxpanuaniia o6bemom 1,5 kMm% B nnanax pasBHTHA OpoLIaes
MOrO 3eMJIELeJHA H KOMIJIEKCHOrO HCMOJB30BAHHA BOJHBIX Pecypcop
npeiycMaTpHBAETCA AOBECTH MJOWajn opollenns B Gacceitne Kauka
papbi K 1980 r, no 369 teic. ra 1 k 1985 r. go 600 ThIC. ra. |
" Crok pek GacceliHa MoJiHOCTRIO pas0HpaeTcsi Ha OpOIIeHHE H XO5
afiicTBeHHble HyXAH, n Kamkajgapes tepserca B meckax. B xpaiing
MHOPOBOJHBIE TOMbI, KakuM sBuics 1969 r., BOAB peKH INPOHHKAIT
najeko Ha 3amaj B NYCTHIHHble pafioHbl, o6pa3ys pas/JHBL B 30HE
Amy-Byxapckoro KaHaja H HH30BbeB p, 3epaBllaH.
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" B peaysbTaTe NpOBejeHHs KOMIJIEKCA BOAOXO3ANCTBEHHLIX Mepos
NPHATHIA MO HIBATHIO CTOKA HA. OPOLICHHE, nepeperyJHpOBaRHIO H Mme-
S pebpocke cTOKa BOJOXPaHHIHILAME H KaHaJIaMH, AKKYMYJALHH H OT-
VBefieniio cOPOCHBIX H KOJJIEKTOPHO-ApeHAKHBIX o Habaogaercs
cyllecTBEHHOEe H3MEHEHHE FHAPOJIOrHYECKOro H THAPOXHMHYECKOTO pe=
SKiMa peKH B 06JIacTH paccenBais CTOKA H PesKoe H3MEHEHue Kawe-
gietea poa. Ilpn npoBefeHHH HeeJIeOBAHHI MO H3YYEHHIO H3MEHEeHH:H
XHMHUECKOrO cocTaBa M KauecTBa BOMBI . Kamkajaappn Mo BAHAHH-
leM aHTPONMOreHHbIX (PaKTOpPOB OBLTH HCMOJMBL3OBAHEI MaTEpPHAJIE CreiHs
AMH3HPOBAHHEIX HalJIONeHNH CAHUHUPH B 1976 r. 1 CTaHAapTHBIX
nabaonennii YTMC YsCCP 3a nepnoi 1938—1976 rr. Kax mokasa-
M 9TH HCCAeIOBaHMsA, HauOoJblIee BAHAHHE Ha M3aMeHeHHe cocTaBa
Spon Kamgagapbi oxkaswiBaloT cOpocHbie KOJIJIEKTOPHO-ApeHaKHEIe
"BOJIBI, IOJIOBOH o6beM KoTopbix B 1976 r. cocTaBH Gonee 180 mnnH. M3
o Hurencudukamus ceqbCKOro Xo3fificTBa H HCMOJB30BAHHE BOAHLIE
(S pecypcos Kawkajgapbi H {IPHTOKOB, CTOK KOTOPBIX B BereTalHOHHbIA
34 IEpHOJ, HHTEHCHBHO pasGupaercs Ha OpOLIEHHE, o0yCcNOBJHBAIOT OF-
POMHBIE TIOTEPH BJArH Ha HCMAPEHHE M HH(UIBTPALIHIO, NIPH ITOM pes3-
JKO Bo3pacTaer 06beM KOJJICKTOPHO-APEHAMHLIX M MoJ3eMHBIX BOJ.
g locae e pasrpy;Kaiorcs Ha KOHycax BBIHOCOB NPHTOKOB H cOpachl-
P H210TCH B KOJJIEKTOPHO-APEHaKHYIO CeTh HJIH HEemocpeACTBEHIO B pycs
sio Kamikanapb, OTJIHYAMOLINXCA 3HAUHTENLHLIM FPYHTOBBIM TMHTAHH-
BM B oceHHe-3uMHuIT nepHof. B GOJBIIMHCTBE C/1yuaeB KOJJIEKTOPHO-
JipeHaKHble BOABI HMEIOT BLICOKYIO MHHEpaJH3alHnio, KoTopass H3MeHs -
1 1 B NPEAropHLIX 30HAX B Kura6eko-1llaxpuasbeekolt KOTJAOBHHE
spor 0,51 mo 0,55 rfa, B cpeiHeM Te4YeHHH Kamkanapbi HHXKe BHuaje- .
nd HHS OCHOBHBIX TPHTOKOB (UipakuHHCKHIT paiion) — .0 3,28 rfn, a B
14 KamaumnnckoM paiioHe — JI0 859 r/n. HanGosee BONOHOCHBIMH fABJIfA-
jorca koquiektophl KalikajgappHHCKOro oasHca, TiE o6bem cOpOCHEIX
5051 cocraaser okojo 60 maH. M® co cpeiHerojoBOH MHHepaJH3aIlH-
eit or 10 1o 20 r/n. Konnekrope Kaccanckoro H ¥ JAbfHOBCKOTO pafi-
edoHoB HMeloT o61Hi rofoBOH 00bEeM CTOKA OKOJO 50 maH. M® co cpen-
1% Helt MHHEepaJHsaluHei ot 7.5 no 10,7 r/n. Cnenyer oTMETHTD, 4TO HO/b-
rg MIHHCTBO KOJJIEKTOPHO-APEHAMHBLIX BOJ MOCTYMHAET HernocpeAcTBeHHO
qo B KaliKanapbio.
ca  OOmmit oGbeM NPOMBILLIEHHBIX CTOKOB, coflepiKaiux pasjiuuHble
O0JKOMIIOHEHTHl 3arpA3HeHHs, OUCHHBAETCA B 7 MJH. M% TpH 3TOM CTOY-
B~ HBIE BOJB NPUMBILIJIEHHBLX npeinpHATHH colepiKaT OoJabIIOE KOJHYEe-
d BO OpraHHYeCcKHX BElIeCTB.
4 OrpuuatenpHoe BJAHSHHE HAa Ka4yeCTBO BOL PEKH OKA3HIBAIOT TaK-
e JKE X03AHCTBEHHO-OLITOBBIC CTOUHLIC BOIM, 00beM KOTOpPBIX OlleHHBAa-
optercsi B 8 mai. M% OHH cojepiKar B CpejiHeM HOHOB aMMOHMS H XJ10-
adpiaos — 40 mMr/a, a pa3pellleHHBIX BEILECTB — 250 mr/a.
= Ecan yuecrts, uTO rOJOBOH o6bem cToka p. KallkazapbH B 1976 .

odcocrapua B crBope YUnpakuu 730 MJH, M3 B crpope KapaTHKOH —
nel 450 man. M3, a Boj03ab0Op H3 PEKH 772 MaH. M® H H3 OCHOBHBIX TpH-
ol TOKOB 350 MJH. M%, TO CTAHOBUTCA ACHBIM, KAaK BEIHKO BRHAHHE cOpoc-
pel HBIX H KOJJIGKTODHO-JPEHaXKHbIX BOJ Ha CTOK H HIMEHEHHC rHApO-

| XHMHUYECKOTO PeXnMa pPeKH.
' 1
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HsMmeHenne MHHepasiH3allHH H HOHHOIO COCTABA MO [AJHHE PeKl
H3yualioch Ha CeMH XapaKTepHBIX CTBopax: 1) npH BHXOXE pekH i
rop (seiute r. KuraG), 2) noc. Ynpaxkun, 3) sepxuss 3oHa ‘-IHMK},FEf ]
M2l CKOro BOAOXpaHHAHINA, 4) HHMKHHI Obed Y

B =53 Kypraickoro Bojoxpanuinila, 5) noc. Kapa
| THKOH, 6) B 2 kM Huxke r. Kapus, 7) B 2 1
Huxe r. Kaccana., Kak nokasanan mucciaeiosd
HHS, YBeJHUeHHe MHHepaJH3alHH H HOHHON
COCTAaBa BOABI OCYULECTBJAseTCH OT | 10 6 eThl
pa, npH 3TOM B BeceHHHe mecsilibl 1976 p. Ml
HepaaHsauusa Bospocaa B 9,8 pas (puc. 1). Cob
OTBETCTBEHHO YBEJHYHJOCH COJepiKaHHe rias
HBIX HOHOB: KaJblHsi B 5,2 pasa, MarHug
22 pasa, HaTpHs H Kanausa B 22 pasa, THAPO
KapGonatoB B 1,6 pasa, cyandaror B 28,3 pa
- w—— 3a u xuopa B 64,8 pasa. B mepmon ocemig

: MexeHH Habuaogaercsa obliee yBeJHUeHHE M

Puc. 1. Msmenemue iie- HEpaJH3aLUHH H IVaBHHIX HOHOB TO  BCEM
PAAH3ALHH BOJH MO AJH-
ne p, Kamkagapi: CTBOJIY pPeKH, a TaKiKe HX POCT OT BepXHer

1— Mal, 2 — okTAGps CTBOpAa K HHIXHEMY, HO MeHee 3HauHTe/bHH

4eM BECHOH. ITo moJoxeHHe oObscHAETCH 06
IUHM COKpAalleHHEM CTOKa H PE3KHM YBeJHUYeHHeM [IOJH TPYHTOBOM
MHTAHHA H KOJJIEKTODHO-APEHAaKHBIX BOJ B HeM, 3HaUHTeJbHas vact
CTOKa MpH 3TOM aKKyMyJaHpyercs B UHMKypranckoM BOMOXPaHH/IHILE
B oktaGpe 1976 r. munepasnaauus Bojbl B crBope r. Kura6 cocrasii
652 mr/a, a B crBope r. Kapwu Bospocaa B 4,5 pasa (puc. 1), np
3TOM COJleprKaHHe MaBHBIX HOHOB BO3POCJO: Kaabuuda B 2,8 pasa, Maf
HHA B 5,5 pasa, HaTpHA M Kanaus B 6,1 pasa, ruapoxkapBonatoB B I
pa3a, cyabdaToe B 5,6 pasa, xnopa B 18,5 pasa. -4

B HujHem TeueHHu pexH B pafioHe r. Kaccana muHepasnsaiug |
copepi{aHHe TJaBHBIX HOHOB IOHHXKaeTcs nmpHMepHo B 2 pasa B pe
sysabTate pa3baBieHHA BBICOKOMHHEDAJH30BaHHLIX KallKalapbHHCKH
BOJ MaJIOMHHEpa/JH30BaHHON aMylapbHHCKON (Bomoil), nocrynaiomes
B peKky mo KapuinHcKOMY mMarucTpaibHOMY KaHagay Huxe r. Kapu, P

B Becennnii nepnoa Boga p. Kamwkanapsu or sepxosbeB no Ui
KYPraickoro BOJAOXPAHHJHILA OTHOCHTCA K FHApPOKapOOHATHOMY Kiat
cy, rpynne KaJjwlu#, BToporo tHna [1]. BecbMa Beanka poan Boad
XpaHuaHwa B QOpPMHPOBAHHH XHMHYECKOrOo COCTaBa BOABLI B HHMKHEL
TEYEHHH PEKH, TAK KaK B CBA3H C NepeperyJHpoBaHHEM CTOKa HabaioR
Aaercd meraMmop¢gusauHsa BOAE H H3MEHEHHE HOHHOTO cocTaBa. Bomsk.
BEPXHel 30HBI BOJOXPAHHJIHILA OTHOCATCS K FHAPOKAPGOHATHOMY KA,
Cy, Tpynme Kajablsd, a B NPHIVIOTHHHON — K TrHApPOKapGoHaTHO-CYlky:
baTtHomy. C/ielyeT OTMETHTb, 4TO BCJIEACTBHE HEPABHOMEPHOrO cMellf:
HHA BOAHBIX Macc Boja YHMKYyprauckoro BOJOXPAHH/IHINA B Ol
AEeJbHBIX 30HaX HMEET PasHylo IpPynny — HaTPHA, MarHHsa HJIH Kaah
upa. B 1976 r. mMHHepaiH3auus BOJAB BOJOXPAHHJHINA H3MEHAIAt
ot 414 no 787 mr/a. i

B cBfisn ¢ akkymyasumueil BOAB B BONOXPaHMJHIIE H 3260POM ky
KaHajael HA HHIKEDPACNOJOXEHHOM yyacTKe HabJjiofaercs yBesHyeHH
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-;5:}: cOpOCHBIX H BO3BPATHBIX BOX, NPH 3TOM HOHHHIA COCTaB BO-
Ikl NpeTeprnesaer AajJbHeHINy0 meraMopdusauuio, npHodperas cyjibs

R

harTHEll Kaace, TPYNNy HaTpHA, BTOPOTO THIA.
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Oiwgan MUnNEDIRUIGUUR , M2/A
Piic. 2. 3apHCHMOCTD HIMEHEHHS COOTHOLIEHHA HOHOB OT MHHEPaJH3ALHH BOAH B Mae
(a) u oxrabpe (6):

- — 2 —_—
1= Car+: 2 — Mgi+; 3—Nat+KT; 4—HCO3; 5—503 ; 6—Cl

OrHocHTENbHEH COCTABR BOALI B BeCeHHHH MepHon H3MeHseTcCs clie-
IVIOIHM 0DpasoM: 3HAUMTEJBHO YBeJH4YHBAeTCA COJepiKaHHe HOHOB
¥aopa or 6,6 sxe. 9% (r. KuraG) mo 36,3 ske. % (r. Kapmmnu), BO3-
pacraer copepxanue SOZ—— or 22,0 no 53,9 sxs. %, Na*t+K+ —
or 22,6 10 43,2 3kB, Y, Mg?t — or 14,9 no 28,4 ske. Y. 3HauuTENB-

io chunxaercs cofepxkanne HCOz — ot 71,4 no 9,8 ake. % n Ca*t —
or 62,5 g0 28,4 sup. Y. :

B ocenunil nmepHoA BOABI PEKH OT BEPXHEro CTBOPA N0 HHIKHErO
OTHOCATCA K cyJan(haTHoMy Kaaccy, Ipynne HaTpH#d, BTOPOro THIA.
[IpH 3TOM OTHOCHTENLHBIH COCTAB BOJALI NPETepNneBaeT He CTOJb 3Ha-

TesbHble Hamenenus Cl- — or 6,2 mo 23,8 sxs. %, SO;~— or 55,5
13



no 63,8 sxs. Y%, Nat+ K+ —or 41,7 no 52,9 sks. %, Mgt —or
no 27,9 aks. %, HCO; — or 38,3 no 12,4 sks. %, Ca®* — or
no 19,2 sks. % (puc. 2). L
BansiHHe aHTPONOreHHbIX (PAKTOPOB HAa KAuecTBO BOJ MPOCHEHKHBE
eTcsl He TOJABKO MO [JIHHE peKH, HO ¥ BO BpeMeHH. AHaJH3HDYH HaMed
HeHHs MHHEpAaJH3alHH BOAbLl Ha OCHOBHHIX crBopax p. Kamkanapso
sa meproa ¢ 1938 mo 1976 r., clenyer ckasaTh, YTO B BEPXHEM TeusH
Hun pekn (n. Bapransa) sTa BelHUMHA HMeET B OCHOBHOM OJiH3K|
snauenns or 240 go 340 mr/n, H3MeHeHMe KOTOPHIX NPOHCXOAHT T
3aBHCHMOCTH OT BOJOHOCHOCTH JieT H (a3 THAPOJOrHYEcKoro peinie
[4]. B creope Unpakum MHHEpa/lH3AlHf HECKOJbKO BO3pacTaergH
CBH3H CO 3HAYHTENbLHHIM MNOCTYNJAeHHEM BOJ, NMPHTOKOB, OAHAKO pPOGE
MHHEpanau3alHH ¢ rojaMn He HaGjlojaercda, H BOJHOCTL IEPHO 100
TAKKE HIPACT CYLIECTBEHHYIO POJib BO BHYTPHIOAOBOM H MHOTOJETHE
KoJie0AHHH MHHepaJH3alHH, &
: Tabasua I
Metamopdusauns Bop p. Kawxapapou E

Becennnft nepuon OceHinll mepnog Becennuft nepuog ‘ COcennpil nepro " -

Cmeaop 2. Kuma6 Cmaeop Kapamuxon -'
Ca(HCO,): 2,10 | NaSO, - 3,20 MgSO, 9,00 | NaCl 17,20
Na,S0, 0,54 | Ca(HCO;), 3,00 || NaCl 6,77 | MgSO, 15,90
Mg(HCOg)z 0,30 | MgSO, 1,80 || Na,SO, 3,31 | Na,S0y 4,90
NaCl 0,22 | NaCl 0.56 [|Ca(HCOy), 3,20| Ca(HCO;), 4,208
MgSO, . 0,20 | Mg(HCOs), 0,45 | CaSO, 3,10 | CaSO, 2,9

- Humkypeancxoe adxp. Cmeop Kapuiu 3
Ca(HCOy), 2,70 | Na,SO, 3,20 || NaCl 14,07 Na,S0, = 12,70
MgS0, 1’70 | Ca(HCO,), 3.00 || MgSO, 11.00 | MgSO, 12,90
Na,SO0, 0,94 | MgSO, 1,80 |CaSO, - 7,20| NaCl 10,40
NaCl 0,48 | NaCl 0.56 | Ca(HCO;), 3,80| Ca(HCOs); 5,40
Mg(HCOy), 0,10 | Mg(HCO;), 0,45 | NaySO, 2.66| CaSO, 3,00

BT

o nycka B 3Kcnayartaunio UHMKYprauckoro BOAOXPaHH/IHING Mi
HepaJH3alus BoAbl B cTBope KapaTHKOH Majo ueM OTJIHYajach
MHHepanH3auus B creope Yupakun. Onnako ¢ 1963 r., B cBASH €I
peperyJHpoBaHHEM CTOKAa BONOXPaHHJHIIEM H H3BATHEM €ro B Kan®
B, MHHepaansanua B crBope KapaTHkon Bospocia GoJjiee ueM B &
3 pasa, npH 3TOM B NePHOJ OCeHHe-3HMHEH MeXxeHH HabJiofanuch i
BLilIcHHBe 3HAaueHHs MHHepanusauHu [4]. C cepenunsl IIeCTHAEH
THX TOJOB OTMeYaeTcd HEYKJOHHHIH pOCT MHHEpAJH3ALMH BOJAL
JKe BOJOXPAHHJHINA, HCKJIOYEHHe COCTABHJ KpaiiHe MHOrOBOJHE
1969 r., Korma B pesyabrare pasbabBleHHs MHHEpaJH3alHsd TOHHS
nack no 440—600 mr/a, ognako yxe pecHoit 1970 r. mocTHraa mpe
Hero ypopus — 1480 mr/n. 3

B aupape 1976 r. nabGmojganach HaHBHICIIAS MHHepaJH3aluHs Bl
[B BCIENCTBHE MaJblXx pacxofoB cGpoca u3 UnMKypraHckoro BOM
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sannanwa (1 m%c) u ypenuuenus croka Gonee yeM B 2 pasa Ha
JacTke BOJOXpaHunile — KapaTHKOH 3a cueT NMPHTOKA KOJJIEKTOp-
-rﬂPE,HHJHHHK BOJIL.

¢ Has BeiABJeHHa reHesnca sojg Kallkajgapbn Gola HenoJb3oBaHa
jaccudukauns npupoanmx sox B. M. Jlepuenko [2, 3], B ocHoBy
OTOPOH MOJOMXKEHO COOTHOLIEHHE KOHIEHTPAaUHil IJIaBHBIX HOHOB (Mr/
3KB) M0 CTENEHH pacTBOpAeMocTH ofpa3yeMblX cOJieBHIX COeJHHeHHH,
BD,E[,H peKH Ao HHKHero Obeda YHMKYpraHcKoro BOAOXpaHHJHING
gocarea K Il kaaccy — rumpokapGoHaTHO-cyAb(ATHHX BOA, B KO-
C H:{. cofepKaHie rHApPoKapbOHATOB NpPEBLILIAET COJNEpPIKAHHE KaJb-
Hisl, i HX H3OBITOK cBAsbiBaerTca ¢ MariHeM. OcTaToOK MarHHs H 94CTh
@TpHA cBA3biBaercA c cyabdaramu, OcraneHas yacTb HATPHA TIPH-
OIHTCA Ha 10J10 XJ0pHaoB (TabJa. 1).

- Hiske BojoxpaHnaHina BoJAa PEKH MeTaMoOp(H3yeTca H OT cTBOpa
paTI{I'I:ﬂH no BnafgeHHs KaplHHCKoro MarHcTpaJbHOro KaHaja oHa
rHocuTes K Il cyasdatHomy knaccy. CoaepixaHue HOHOB KaJibIiHS
peBsilliaeT cogepxanie 6HKap6oHaTOB M H3OHITOK KaJblis, MarHufl
§ UacTh HaTpHA CBASHIBAIOTCA C cyabaTamH. OCTaToK HATPHS COOT-
BTCTBYET comepiannio xnopa (raba. 1),

Kak BugHo u3 T1aba. 1, B pesyasTare wmeTaMophH3aUHH BOX
3. Kamkazapen BaKHYIO posib npHOGpeTaloT cynbpaThl HaTpPHA, Mar-
fHa W XJOpHAB HATpHA, MOABJAANIOTCA cyJabdaThl KaJbllif, a THAPO-
2 ﬁDH&TH MATHHA HCYE33lOT.

Takum oGpasoM, npoHcxonAuiana MeTaMopdHusalusa B cOCTaBe BOIH
JEkn o6yCJaOBAHBAGTCH BJAHAHHEM aHTPONOreHHHX (GakKTOpPOB H, B mep-
7I0 Ouepedb, NMPHTOKOM COPOCHEIX H KOJJEKTODHO-APEHAXKHHX BOJ,
'COJIEBOM cOCTaBe KOTOPHIX NpeBaNHPYIOT cyabgaTHHE H XJOPHAHHE
[] H‘_

B bl B O 11 bl

1. lox pansiHHEM X03AHCTBEHHON NEATENLHOCTH YeJoBeKa XHMHUe-
{Hi cocTas Boabl p. KamKkanapbu npetreprneBaer 3HAYHTENbHLIE H3Me-
BHHA HaK MO0 OJHHEe peKH, TAK H BO BpeMeHH. 3a mocJiefHee NATHaj-
1JIeTHE MHHEpanH3alUH#A BOALI B cpelHeM H HHIXHEM TeuYeHHH BO3-
a OoJnee yem B 2—3 paaa.

# 2, B peaynbrare MetraMopdH3aUHH BOAH MO AJHHE PEKH 3HAYH-
J€1bHO BO3pAcTaeT OTHOCHTEJbHOE coJepXkaHHe cyab(haTos, XJOpPH-
r- HATPHA H MAarHHS H YMeHbIIaeTcs cojepiKanhe rHApoKap6o-
JaToB ¥ Kaiblusa. Boxpa H3 ruapokapGoHaTHo-cysab(aTHOro Kiaacca
: ','E:Im,n;I{T B cyJb(aTHHI.

Bennka pone YUnMKyprasHckoro BONOXpAaHHJHILA B H3MEHEHHH
AYECTBA BOALI B CPEAHEM H HHIKHEM TeUeHHH DEKH B pesy/bTaTe Ie-
BPEryJHPOBAHNA CTOKA H 3a60pa ero B KaHAJbL,

* 4. OcHOBHON NPHUYHHON H3MEHEHHS THAPOXHMHYECKHX nokasaresefi
"IEETB& BOAE p. Kamkanapeu ABNSETCA 3HAUYHTENbHOE H3BATHE CTO-
Ha opomenue (Gomee 1 KM®) W mMoOCTyNJeHHEe B PYcJo cOPOCHEIX H
if JEKTOPHO-[IPEHAMHEIX BOJ € OpPOIIEHHEM TeppPHTOPHH.
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H. E. FOPEJIKHH, B. A. TOPOXOBCKHH

 FUJIPOXMMHYECKAS XAPAKTEPUCTHKA
BOCTOYHO-APHACAMCKHUX O3EP

" ApuacaiicKHil 03epHBEIT KOMILJIEKC — OJHH M3 HauboJiece KPymHHIX
@ephbix MaccHBoB Gacceilina p. Ceipmapbn copmupoBasics Kak eiu-
jasi oaepHas cucrema B 1969 r. Oun coctout us osep Aifaap, Tyakan
¢ Bocrounoro ApHacas, HMeIOIUHX CYIUeCTBEHHO pPa3JHYHBIH THAPO-
ETEOPOJIONHUECKHIT H rHApPOXHMHUYuecKHil pexxuM. Ecan pexuM BOAHBIX
face 03. Tyskan n Afizap ¢opmupyercs MoJ BO3JAEACTBHEM aBTOXTOH-
bIX mpoleccos, To B pexume o3. Bocrounoro Apnacas nepBOCTENeH-
o€ 3HAUEHNEe HrPAIOT aJJIOXTOHHEIE, 4 HMEHHO, PeXXHMBl MPHTOKA KOJI-
EKTOPHO-/IPEHAMKHBIX BOJ.

§ B nacrosilee BpeMsi HauaJoch HHTEHCHBHOC HApPOJHOXO3fHCTBEH-
DE HCMOJb30BAaHHE BOAHLIX pecypcoB o3ep, NpeaycMaTtpHBaioUiee H
BROHCTPYKIHIO o3epHoil cucrembl. Ha o3, Tyskan, xoropoe mnocje
KOHYAHHA CTPOHTENBCTBA CHCTEMBI JaM0 H IJIOTHH OTCOEJHHHTCS OT
gepa Ajizap, opraHHsyercsa 03epHOE TOBapHO-PHIGONPOMBICJIOBOE X0-
siicreo. JLIA MOBBLIICHHS YPOBHA M KauecTBa BOJ B 3TOM  BojoeMe
Mlanupyercsa nepebpocuts Boanl Bocrounoro Aphacas, nocrynaomine
gifuac B 03. Afinap, B o3. Tyskan. ,

‘B Bocrouno-Apnacafickix o3epax, NepBbIMH NMPHHHMAIOMIHMH KOJI-
BRTOPHO-IPEHANHBIE BOJb, MPOHCXOAHT MeTaMOp(hH3alHf BOJHBIX
§acc, npHBOAAIAs K H3MEHEHHIO (H3HKO-XHMHYECKHX MoKasaTeJiekH
bj1, nocrynawoux fajaee B Afinap u Tyskaw.

"B crathe no MatepuajiaM 3KCHeIHIHOHHBIX mecaefoBanuii 1973—
077 rr. paccMatpHBalOTCS  BOMPOCHL  THAPOMETEOPOJIOTHYECKOrD H
tapoxuMuueckoro pexnma Bocrouno-ApnacaifickKux osep.

" Bocrouno-Apuacaiickie osepa (or HapjgapuHCKOro BOAOXpaHHJIH-
W4 o Bnajenns B 03. Afiiap) npeacrapafaioT coOOH LEnoyKy BOAOe-
OB, COEAHHEHHLIX NMPOTOKaMH, MO KOTOPHIM OCYIIECTBJIACTCH NMOCTYI-
BHlIE OCHOBHOrO 00BeMa KOJJIEKTOPHO-ApeHaXKHEIX Boi, copMmupo-
faBuixes B omonmoit crenn, B 03. Aiinap. Ilepeman peicot Ha yua-
ke nanHoit Gogee 70 KM cocTaRjser OKOJo 8 M, NpHYEM MAaKCH-
adbHbe YKAOHB OTMEUaoTcs B Ioro-3anaaHoil okoneunoctn osep. Hx
‘Fomans B nociennee necsTHIeTHe HaMeHsjgach or 56 mo 62 KM, a
bheM 3akaiouennblx B Hux Box ot 60 go 90 MaH. Mm%

" B nocaeanne rosl HaOAOnaeTca 3HAUHTEIbHASA MepecTpoika o3ep-
{oit ruaporpaduueckoi cetH. B neHTpasbHON 30HE 03€p STO BHISBAHO
DIBE/ICHHEM HOBBIX KOJIJIEKTOPOB H PEKOHCTPYKIHEH CYMIECTBYIOIHX
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VCTHEBHIX YYACTKOB, YTO MPHBOAHT K 3aMOJHEHHIO BOAOH HOBHIX Bl
muH, 00pasoOBAHHIO HOBHIX NPOTOKOB H OCYUIEHHIO 3HAYHTEJbHO &
JAEHHBIX, JHIWIAWIIHXCA NOCTOAHHOTO NOAMHTHIBAHHA CTAPHIX BOAON
eMHHKOB. OCHOBHBlE H3MeHEeHHA B ruaporpadHUecKoi ceTw Bﬂr:ru
ApHacafickux ozep npousowau B 1969 r., xorna Bo Bpemsd rmnjr
W3 YapaapuHcKoro BOLOXpPAaHHJIHILA, .ILUID.IIHBLI.IH}.. a0 2000 aic, ¥
H3oLle,l NPOPLIE YACTH MepeMblYeK, BLI3BABLUIHH CHpPAMJIEHHE g
03€p M BpPE3 pycJ OCHOBHHIX NpoTok. I'nyOHHa Bpesa B YCTheBOH
He HOCTHrJa 3 M, UTo NpHBeJo K OCYLIeHHI0O B 3TOH 30He O0JbI
yHcaa Maaeix oszep. Cefivac B 15 kM HuKe BnageHus LleHTpasibH
rosofaHocrenckoro Koaaekropa (HI'K) chopmupoanack ennnas I
TOKa WHPHHOI 50—250 M cO 3HAYHTENBHBIM YKJIOHOM.

B BocroyHo-ApHacaiicKHX 03epax MOMHO BBIEJNHTL HECKOJE
PHAPOXHMHUECKHX 30H, B 3aBHCHMOCTH OT CTPYKTYPH BOJHO-COJIEB]
bananca. Pexum nebGonbluofi rpynnel o3ep, pacnoJioiKeHHOR B HEN
pefcTBeHHOH GJH30CTH OT MAOTHHB HapaapHHCKOro BOMLOXpPaHHMl
Onpefensercds COOTHOLIEHHEM BeJHYHH MONYCKOB HJH (PHJALTpaLHH
BOJOXPAHHJHILA H IPYHTOBBIM TMOJANHTHBAaHHEM cO cTOPOHH ['osioiH
crenid, OcHoBHas uacTh BocrouHo-ApHacaiiCKHX 03ep HAXOJHTCA 8
He Bausiiua LITK, B cBsi3n ¢ ueM HX THAPOXHMHYECKHH pexuM,
'BLICOKO# TNPOTOYHOCTH, OTPAXKAET OCHOBHEIE YEDTH peXHMa KoJg
TOPHO-ApeHaxKublx Boa. MeHbluag no naollain H oOLeMy rpynna os
HAXOAHTCHA TOJA BAHAHHEM HeboAbLIIHX KOJJEKTOPOB, CTOK B RﬂTﬂ
‘B OCHOBHOM TpaTHTCS HAa HelNapeHHe M JHIIL HeGoJbllad ero dal
TOCTYNAET M3 3THX BOJOEMOB B OCHOBHYIO O3€PHYIO CHCTEMY. Em&
Jiee 3aMeNJIeHHBIM BOAOOOMEHOM OTJHYAaloTCA 3(eMepHLEIe BOJLOEN
TIOANHTHEBAHHE KOTOPLIX OCYIIecTBJAeTCH KOJIJIEKTOPHO-/IpeHaNHH
H cOpPOCHBIMH BOJAMH TOJbBKO B TEPHOM, PE3KOro mMojAbeéMa YpOBHS
03epHOil cHcTeMe, a B OCTaJbHOe BPeMsi NMpeAcTaBasiomHe GJIioaua
ABl ¢ caMocajouHoi panoi aubo conondakn [3]. :
- HaunGonee szamenneHHuli BogooGMeH B o3epax B 3HMHHH TiepH
KOTJa B pesyJsibTaTe 06pa3oBaHHs JeAsSHBIX epeMBIYeK B MecTax BH
3aTOPOB CKAMJHBAETCH JONOJHHTEJbHOE KOJIHYECTBO BOIbI, ObIE
cpabaTuBawlleecsl nocae BCKpHITHA o3ep. IlogbeMbl ypoBHSA BOJ
Bbi3BaHHBIE JiefoBol o06craHOBKOH, MOTYT JOCTHraTh B pasHHX 30
o3ep 10—50 cM. BecHoli ypoBeHb BOJAL NMOHHKAETCH [0 HOPMAJbH
COCTOAHHA B TeueHHe 3—35 AHell mocje BCKPBITHA. §

B aumunii nepuon nonHwlit BogooOMeH B 03epHOH cHCTeMeé Mpok
xomnut 3a 20—40 aueii, HanbGosee HHTEHCHBHO BONOOOMEH NMpPOTEKad
MepHoAbBl MAKCHMA/IbHEIX PacXofoB 0 KOJJEKTOpaM, Korja BpeMs
GeranHa JpeHaXKHBHIX BOJA Yepes Bce o3epa cocrapaser 5—I10 i
IIpn rogoBoM oGneMe npuroka B o3epa 0,8—1,3 xm?® monnas 3aM
Bojibl B Bocrouno-ApHacajfickux o3epax NPOHCXOMHT B cpeaHem I8
15 pas B rox. :

HeobGxogHMo - OTMETHTE, 4TO HHTEHCHBHOCTBE BoJooOMeéHa 3aBR
He TOJBKO OT BeJHUHHB AAHHOrO pacXxola, HO H oT obuieli BOIHO
rojga. B manoBonubie rofibl NpH HH3KHX YPOBHAX BOABI KOJIJIERTOD
ApEeHaKHbI CTOK OCYUIECTBJAACTCA MO XOpollo paspaboTaHHHEM Npo
KaM, 4 TOAbKO B MEPHOI PE3KOro MOMABEMA YPOBHA NPOHCXOMHT Ml
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HHe OTIIHYPOBAHHLIX 03ep, BOAHAs Macca KOTODHIX TPaTHTCH
mapeHHe W He BO3BpAallaeTcs B OCHOBHOC pYCJO. [Tpu BEICOKOM
¢ BOJBI B 03€pax, XapaKTepPHOM JAJisl MHOTOBOJHBIX JIeT, TPOHC-
DANT ABYCTOPOHHHIT poioo0GMeH, H BoJa, mocTynampuias B HeboabllHe
jepa B NEPHOA TOABEMA YPOBHS, YaCTHYHO BO3BPALIAETCA B MEPHONL

Y I ¥ ¥ 7 W w X I X I
- .
Sic. |, Buytpurogosoit xof Mmmnepaiusauuu B Bocrouno-Aphacalickux osepax (1)
- - n LITK (2) » 1977 .

. AlEHHS, OpH STOM NPOHCXOJHT foJsiee 3HAYHTEJLHOE H3IMeHeHHe THJ-
XHMHUECKHX XapaKTepHCTHK. 3amacel cojiel, HaKanauBaiouluecs B
ANBIX nepldepuiinEIX 03epax B MAaJOBOJHbIE TOABI, MOTYT YaCTHYHO
PACHIBATHECH B 03, Alilap B MHOrOBOJHLIE.
& B peayiprate saMelJIeHHOro BoaoOoOMeHa B Bocrouno-Apuacaii-
JKHX 03epax NMPOHCXOAHT TpaHc(opMallks . KOJNJIEKTOPHO-ApeHa M HbIX
0/l B BOJAHLIE MacChl, XapakTepHhle I/ O3epPHBIX BOJOEMOB. Menee
Jeero H3MEeHAOTCH KOHCEPBATHBHBIC XaPAKTEPHCTHKH: MHHEpaJH3a-
s, S7EKTPONPOBOLHOCTL H KOHLUEHTPAlHUsS OT[eJbHbIX HOHOB, OCHOB-
e MaMEHeHHs B peXHMe KOTOPEIX INPOHCXOAAT 33 CHET CMELICHHA
i, MOCTYMAOIHX B 03epa B pasHoe Bpems. Ilpn 3TOM OTMeuaercs
HBAHHE MHKOB MHHEpAJH3alHH M 3anasibieanue Ha o—I10 Anei
JacTynJenns oAHOPOAHEX (Da3 rHAPOJIOrHYECKOro PeXKHMa B KOJLIEKTO-
Jax u B BOJAHBIX MaccaX, moctynaiowux us Bocrouno-Apnacaiickux
3ep B 03. Afigap (puc. 1). :
iy %H}'Tpﬂrﬂﬂﬂﬂuf{ X0 MHHEepaJH3allHi BOJALI B 03epax onpeesiercs
JEKHMOM BOJONOAAUYH B cHcTeMmy., B mepHojabl 3HMHe-BEeCEHHHX TNpO-
OUHBIX MOJHBOB H 0COOEHHO B JIeTHHE OpPOCHTEJbHblE NOJHBEH,
4 B KOJ/UIEKTOPHO-JAPEHAYKHOM CTOKE Goapluas  Ja0AfA NpPeCcHHX
CHLIX BOA, B O3epax OTMedaercss HaHMeHbLIAs MHHepaJH3aAUHA
1. Ilo Mepe BoapacTaHHsl B KOJJIEKTODHOM CTOKE TJIyOOKOro rpyH-
rO MHTAHHA TMPOHCXOAHT yBeJHUYeHHe MHHepaJH3allHH H B O3epax,
IITHBAEMBIX 3THMH BojAamH. B MasoBojAuple TOLEL IPH MOBTOD-
HCMOMb30BAHNN APEHaXKHBEIX BOX HA OpoLlieHHe MAKCHMabHasd MH-
depay ﬁmﬂl BOAL B 03€pax OTMEeYaercs B BereTallHOHHBIH MEPHOX
A0, L. :
' B Bojoemax saMedjeHHOro BojooOMeHa, MOBEPXHOCTHBIH IIPHTOK
KOTOpBIE - OCYIIECTBSETCA TONBKO. B MEPHOAB BBHICOKOrO (CTOSIHHA
JOBHEH, HA BHYTPHIOAOBOE pacnpeiejieHHe MHHEpAJH3aUHH BJIHSAOT
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H NpoLecchl, MPOHCXOAfAlHe BHYTPH Bofoema., Hanbosee gacro o
HAOTCA CAeAYIOUHEe YCJIOBHSA: B BECeHHHH MepHoJ B o3epax cKami
I0TCHl OTHOCHTEJIbHO MaJIOMHHEpPAJH30BAHHBIE BOJBI, MPHYIEM B ¢
CHMOCTH OT COOTHOLUIEHHS KOJH4YecTBa aTMocepHBIX ocajKoB H K
JIEKTOPHOTO CTOKa MHHEpanH3alHA BoAbl cocraBjaser 2—4 rfm

BHYTpHroa0oE0e H3IMeHeHHEe MHHEPAAH3AUMM BOmM (r/a)
Bocrouno-Apnacaiicknx osep

rog | L |1 | un| v | v | ve|vofvir| x| x| xi| xicfs

.

1973 | — | —| —| —|3,8|38|3,6]3,4|3,3(3,8]3,4]32]4
1974 | 3,2|3,6(3,5(3,3|3,3([3,9|4,1|4,6|46/|4,2]4,4]|46
1975 | 3,8 | 4,7 | 4,9 15,0 (4,7 |52 |8,4(9,1]6,2|5,5/|5.4/40
1976 | 5,4 16,9 |8,3|8,5|7,2(6,1|7.3|80)|65]|62]|55]54H
1977 | 4,114,3|4,8[6,5|6,4|6,1(6,9|7.3|7.3|5.6|6.0]|55

Jletom, mo mepe pocra menapeHHs H NMOHHMKEHHS YDPOBHS BOA
03€pax, NPORCXOAHT BO3pacTaHHE MHHEpPAJH3aUHH BOALI, AOXOAA
no 8—15 r/n. Haunbosee muHepanHsoBaHa BoJAa B Hauaje OCEHl
TiepHoga npH cTaOHJBHOM CTOAHHH YPOBHfA, KOrja BeJHYHHA HCN:
HHS KOMIEHCHPYETCH TDYHTOBBIM MHTAHHEM H KOHIEHTpAIHA O
Aocruraer 10—20 rfan. OnucanHasi cxeMa oueHb YACTO Hapylag
BO BpeMs PE3KOro IOBBILUEHHS PACXOAOB, BEI3BAHHBIX cOGpocaMi
CHTeNbHEX BOA. IlpH 3TOM B HeGoMbLINX O3epaXx cpasy OTMeude
ONMpecHeHHs BOJIHBIX MAcCC, ; E

Boaro-conepoii 6ananc osep, cocrasiaennsl 3a 17 mecsien 197
1974 rr., Korja BeJHch eKeJeKaAHBIe HaGJIOLCHHS 3a I'HAPOXHMI
CKHMH XapakTepHCTHKAMH Ha OCHOBHLIX KOJJIEKTOPax, MOANHTHE
LIHX 03€pa, M B Pa3/HYHLIX 30HAX 03ep, MOKA3LIBAET, UTO OO/bl
HACTb COJieH npoxoauT Bocrouno-Alinapckie osepa TpaH3HTOM H
CTynawT B 03. Aigap (ta6a. 2). OcHOBHBE TOTEpH, OllCHHBAEMH
1,3-10° T, npoXoAsaT B NepHOAL NOBLIIECHHS YPOBHA BOAL B 038
H CBA3aHBI ¢ MOTepeH cojiell B OTINHYPOBAHHBIX BogoeMax. Besmu
NOTePL 33aBHCHT OT OCOOEHHOCTEH THAPOMETE0POJOrHYeCKOro pexi
03€p M MOXKET BO3PAcTaTb B rOJALI ¢ NABOJKOBLIM PEXKHMOM NpHT
H YMEHBIIATBCS NPH MOHHMKEHHH o6llero NpHTOKa B O3epa. Ho
PE3KOM COKpalleHHH INPHTOKA, KOrja CTOK HeGOJbLIHX KOJNJIEKTO
MOJHOCTLIO TEePsETCsl Ha HCNapeHnHe, NMOTEPH coJieil BO3pacTaion |
3710 Habmonanocs B 1977 r., Korja cpeiusass MHHEPaJIH3AILHA no I
H B OCHOBHOH NMpOTOKe OblIa MpaKTHYECKH OfHHaKoBa (pHe, 1), BE
YHHA NOTEPE COCTABHJA B 3TOM roiy oxoJo 2.102 T

C uamMeHeHHeM BOJIHOCTH MEHSeTCS M MHHEPAJH3aLHA 1oe it
meit B osepa Boibl. Tax, ¢ 1974 no 1977 r. B Gacceiine p. Cripad
OTMEUAMHCL MaJIOBOJHLIE TOABI, MTO MOBJHAJNO HA XapakTep BOJ
coJieBoro GajiaHca OpolIaeMBIX MaccHBoOB [osomHOil CTeNH, HA .Tep
TOpHH KOTOPEIX (OPMHPYeTcs KOJJIEKTOPHO-APEHAMKHBI CTOK. 34
CHMOCTb MHHEDAJH3aUHH OT pacxoaoB Boiaw auas LITK . mocrer

£
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ju-r:ne.uﬁﬂe ronel. Tak, €clH CpelHdAsl roiopas BeJHUHHA

Sannaanun LITK B 1973 r. Owaa okodao 3,5 rfn, B 1974 r.—
t0o B 1976 r. ona Bospocyaa mo 6,5 r/u. Bu BpeMsi IKChemau-

B =
= =

faa 1973—1977 rr.

jeaefopanna ApHacaiicknx osep 1 ceHTAODS 1968 r. MHHe-

TaGnan 1|, a 2
-Bﬂmaﬂ conepofi Gananc Bocrouno-ApHacalckux osep

ﬂﬁ‘hizg" ::ﬁq,u, Hﬂ-HF:hEﬂ imu, Docdon Cl-ﬁmnf.lr a’oT,
i na KOJIeKTopam 1512, 9 6090,5 15,61 5,972
nolaie 3epKana 13,03 0,6 — ==
BOAHOI! Nopepx- 141,26 — -— —=
1271,5 4761 ,4 15,61 1,774
—112,27 —1329,1 |- 0,00 —4, 198
7,4 21,8 0,00 70,3

‘ﬂﬂECH Bocrouno-ApHacaiickux o3ep BO BCe Ce30HBI rojia

enacenduxkannn O. A. Asexuna K cyJ/b(paTHO-HATPHEBO-
,;-HanB npeobaagaior SO~  npHueM jaxe B CHJIBHO
'qécua'rpnnam'rcﬂ MaJble 3aMKHYTHIE  BOLOEMBI ¢ camoca-
anoit). B auamasone muHepanusaunu 2—16 r/n oTmeuaercs
-'EBHEB MHHEDPAJH3AlHH ¢ KOHIEeHTpauHeil OCHOBHBIX HOHOB.
BH!‘:CI'HHE KO3 dHIHEHTE! KOPPENAHH OTMeHaloTes AJasd Jn0-

J;n HoHoB H usmenserca ot 0,97 naa SO; no 0,89 ans Cl-.
1) HM«EIUIL'LHMEH MHTEPHHJ’IH\‘I I-IEMEHEHIH[ B COCTOAHHH MHHE-

TaGanoa 3

:mu XaAPAKTEPHCTHKH MOHHOPO COCTABA B BOJHBIX Maccax
BocTouno-ApHacaiickux osep

c Cpennes K oadupuiisent
pejHee HRAZPATHY- HODPEAALEH YpapHeHnsd CBA3N
sHateHne, HOE OTKJO- C MIHCPAN- ¢ Munepanpaannedt
Mr/a © HEHe aatyef
271 54,9 0,730 Ca®t = 0,023 U + 150
: 294 78,8 0,852 Mg?+ = 0,040 ZU + 25
1018 419,9 0,980 | Nat4+K'T=0,6259 2U—229
195 EE,B_ 0,102 HCO; = 0,002 U | 180
2111 731,6 0,970 SO7 = 0,458 2U — 92
989 400, 6 0,893 Cl—=0,21830 — 34

H KOHUEHTDALMH OT/e/IbHHIX HOHOB MO JIMIE 03ep He yja-
'BCEX OCHOBHBIX 30H MOJIyyeHa OJHa cHCTeMa ypaBHEHHH
CJAOBHAX YCTOHUHBOrO COOTHOLIGHHS ME/y KOHICHTpa-
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ElinpHi"uAuaue H3MeHeHHe rHgpodHIHYeCKHX :g.l_._e-,.

. X apaKTepcTiKa I 11 111 v
; 4
Temnepatypa, °C : 1.5 1] 11,1 16,0
YcnoBHas SJEKTPONPOBOAHOCTE 0,082 0,121 0,141 0, 106
I{ﬂn HeHTPALHA :
o MT/2 14,26 13,81 12,16 13,12
% - 80 85 26 102
ﬁ = = L 8,65

I_U{Eﬁ OTAEJBEHBIX HOHOB C APKO BLIpdACHHBIM ﬂ]}EGﬁ.i']El,H.EHHEM vt‘"
KHX M3 HHX J0CTaTouyHO HHGopMaTHBHOH XapakTepHCTHKOH 4B L.
JIEKTPONIPOBOAHOCTD BOABL. KO3 (hHIHEHT KOPPeasalHH CBAIH MHIE
JH3AIHH W SJeKTPONPOBOAHOCTH BOAL OKazaJjcs paBHuiM 0,98, TpH
cpefHeKBajpaTHYHAas NOTPEIIHOCTh ONpefeeHHs Ha HHIYKI ..-
cosApumerpe T'M-65 B aBa pasa meHblle cay4yalHOH OIIHOKH onp
JICHHA I»i]lHE}]EIJ]HE!Hl[HH BOIOEL. STD NO3BOJIHJ/O ﬂl‘lEpETHEHﬂ
OONBLUIHX MATEPHAJBHBIX 3aTpaT. NPOBOJAHTL KapTHPOBaHHE pa |
JigJlIeHHA MHHepalH3alHH BOAHL O AKBATOPHH 03ep MO Haﬁm&,ﬂ,
34 INEKTPONPOBOAHOCTBIO.
FPEHHEHHL CBHA3H MHHEpaJH3IallHH H E%‘JIEHTPEIH[J'!JEGJJ.HHCTH,'_
peHHoil no I'M-65, Beipa:Kaerca JHHelHOH 3aBHCHMOCTLIO :,

SU = 4500 Xyep, s

=

IIpHYEM YCJOBHAA D.HEKTPGHPUEQ,E[HGETL B A0COMIOTHBIX EHE"IE‘HH}E
HeT OBITh HHHPD[’CCHMHPDBHIIH YpaBHCHHEM -

ﬂ'ﬁl:'- = 5{}5{]8 xy:.ﬂ + gg-

Bricoknii BogooOMeH H MeJKOBOAHOCTE Bocrtouno-ApHacaie
03€p BJHAIOT Ha 0COOEHHOCTH TEPMHYECKOro M rasosoro pexumat
foJabliHe TAYyOHHE cnﬂmﬁcmymr HHTEHCHBHOMY TIDOTPEBY Beell E
HOH Macchl B BeCeHHe-JIeTHHIl MepHo H Pe3KOMY OXJAaMK/IeHHIO B i‘.
He-3UMHHH (Tadn. 4). g

B CYPOBble 3HMbl Ha 03€PaX yCTAHABJIHBAETCH JIEJOCTaB, np il
wawouwuiicas 40—80 aueil, ToawmHa Jabja poctHraer 20—35 ¢
HaOaonenuam 1974—1977 r. B Te4YeHHE BCEro 3HMHEro nep it
OLICTPOTOKH He NOKPLIBAIOTCHA JbAOM, CHOCOOCTBYS aspauuH BOMH
Macc, npempoTepaiiasi o0pasoBaHHe Ha o03epax 3aMOPHLIX fABJEH

HauGoee BHICOKas KOHUEHTPAUNS PACTBOPEHHOTO KHC/I0POAd
Meuaercs B 3HMHHH NepHOA H B OTCYTCTBHH YCTOHUHBOrO n._-
cocrapaser okoao 90% HachimeHust (taba. 4). B aeTHHi nepHo
PexHM PACTBOPEHHOro KHeJopofa GoJblioe BJAHSHHE OKAa3HBaloT 0
XHMHUeCKHe nponecchl. MHTeHCHBHOE pa3BHTHE BHYTPHBOJHON pac
TENABHOCTH TIPHBOJAHT K TOMY, YTO KOJJIEKTOPHO-IpPeHAaMKHLe BOj
nocrynasi B Bocrouno-Apnacaiickue o3epa, oforaumaiorcs KHCJA0POL0
Konuenrpauua Oz B ceer/yioe BpeMsi CyTOK, 0COGEHHO BO BTOPOIL 104
BHHe JH#A, poctHraer 100—I1809% macuimieHHs, onyckasch B HOHE
.7}
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Tatauma 4

.r_'q.'.

utitnﬂ:lﬂx osep B 1973—1974 rr.

VIl IX x x1 X1l
96,0 20,0 14.5 7.9 3.5

0108 | 0,092 0,099 0 114 0077

9 58 11,58 11,40 11.47 12,58
89 98 86 74 74

8 42 8. 54 8.59 = =

—607%;. HECMI‘JTPH Ha GoJplIHe 3aTpaThl PacTBOPEHHOrO
h¥: ;Ea OKHCJIeHHEe OPraHHYeCKOro BEULeCTBA Cpe/iHee COLeprKa-
: DHBIX Maccax, cﬁpacﬂﬂaemm:{ H3 03ep, HECKOJBKO BHIIUE,

aHHe pacTBOPEHHOH ,EI;B}":]I{HEH
'.3_3'_11{!1[3}[ 03ep HA IPOTHMEHHH
80

i)

"a_.nbfy;:ﬁ YacTH O3ep B 3m.n-mﬁ
D r., OTMeYaJioch HH3KOe 3Hadye-
8,10 1 KOHIEHTpalHA pacTBOpeH-
cragasaa 0,2—0,4 mr/a.

P, AKKYMYJHPYIOUIHX JOpeHaX- =
, XapakTepHO MNOBBIIEHHOE CO-
DOHOreHHEIX H OPraHHYECKHX Be-
HHOE ¢ MOBBIIEHHBIM MPHBHOCOM HX C I10JieH OpOLIeHHI,
1epHo/ibl BHecenns yaobpennit [2]. OcHoBHAs 4acTh BHO-
THBIX 3/IEMEeHTOB noTpebasercs BOAHBIMH OpPraHH3MaMH

Yy

poemax. Tak, 3a nepuog anpesas 1973 — okrabps 1974 rr.
TaG6anua 5

o .: RS e N, e L s

FyYymwmx X M
Puc. 2. Buytpuroposoft
xoa notpelieHHA  aszora

Bocrouno-ApHacaiickHx
o3epax

ﬂtpanﬂenuue BHYTPHIOA0BOE PacnpefcenHe coaepmanna

: “'ﬁ EHHBIX 3EMEHTOR Boctouno-ApHacafickux osep (1973—1974 rr.)

W v Vi vII | Wil X i X1 X1l
- |0,193 0,315/ 0,30 | 0,30 | 0,45 | 0,14 <= =
- 18,36 |2,63|2,97|3,24|2,05)|3,09]|8,39| 10,77 | 17,9
10,031 D,ﬂlﬁl 0,020{ 0,012| 0,011] 0,007 u,nnﬁ[ 0,015 | - 0,009

'm{e asota B Bocrouno-ApHacaiickux oaepax cocrasuio 70%
"0 ¢ KOJJEKTOPHO-APEHAXKHBIMH BofgaMH (TadJ. 2). HaunGouee
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HHTeHcHBHOe notpebyeHHe a3oTa oTMeuaercs B JEeTHHH BereTaiHoH
IepHOMA, IJS KOTOPOro XapakrtepHo ofluee MOHHIKEHHE :;.;;.
asora (pHc. 2). B osepax nﬂmmnpymmeﬁ ABJIAETCH HHTpa-m
Ma a3oTra, JoCTHrampuan BEICOKOH KOHUOEHTpPALIHH BO ECE CE30Hk
BH}erHmuﬂBﬂe nsMeHende NO; n NO3 HMeer CHHXPOHHBIN u:.

AMMOHHIHOro a3oTa XapakTepHa IOBLILICHHAA KOHILEHTPAIHS m
Abl HH3KOH KOHUeHTpalHH ofilero a3ora H MOHHXKEHHOE 3HAUEH
3HMHe-BeceHHHH mepHon (TabJ. 3).

Konuentpauus ¢ocdopa B o3epax H3MeHAJach 3a nepﬁﬂﬂ 1l
oeHuii, or aHaauTHueckoro Hyaa po 0,035 wmr/n. Bo BHYTPHIOA
XOJle BBULE/STCS TeN/blil NepHOL ¢ OTHOCHTEJbHO HH3KHM coae|
Huem (0,02 mr/fa) n xonoanwii ¢ NOBLIIUEHHEIM 3HAYEHHEM pacT :_=i:.=
Horo ¢ocdopa.

B bl B O J1 bl

BocrouHo-ApHacalickHe o3epa — THNHYHBIH NpejicTaBHTe]b Hf
ralHOHHO-cGpPOCOBOrO0 THMA 03€P, OCHOBHBIE YEPTHl pPEKHMa KOTO
ONpe/leJIAOTCA BeJHYHHOM H KAUECTBOM APEHAMKHBIX BOJ, {:ﬁpa
'MBIX C MOJIeH OpOLIeHHS.

Ecau ans GoJbUIHHCTBA 03ep, BXOAALUIHX B ﬁeccmqumﬁ Api rl
CKHil o3epHHIil KOMIJEKC, OTMeuaeTcsl NOCTOAHHOe [OBBLIIIEHHE
pajH3auHK, NPHBOJASLLEE K PASHOMY YXYAIIEHHIO KavyecTsa Bﬂ.I[H
Bocrouno-ApHacalickiX o3epax, BBHAY BLICOKOTO BOA000OMEHA, i
HOBHJICSl cOaJlaHCHPOBAHHLIH PEXKHM, onpeje/seMulil, riaBHBM 0f
soM, pexxumom LK.

B npouecce cmeuleHHsi BOJ, MOCTYNaloUIHX B O3epa 10O M
CTPAJILHLIM KOJJIEKTOpaM, NMPOHCXOAHT Cr/iaayKHBaHHe BHYTPHrO/AOR
KoseGaHHil (hH3HKO-XHMHUYECKHX XapaKTePHCTHK BOJHBIX Macc, a (
IIHE TOTEPH HA HCNApeHHe NPHBOAAT K 00lueMy NMOBLIIIEHHIO MHHE
JH3alHH cOpachbiBaeMblX 03epHBIX BOA B cpenHem Ha 10%.

BocTtouno-ApHacaiickie o3epa, MepBbIMH IPHHEMAIOUIHE OCHOBE
06beM KOJJIEKTOPHO-APeHaKHBIX BOJ, BHINOJHAIOT POJbL GHOIIOR
cKoro (HALTPa, MOrJIoUlas OCHOBHOE KOJHUYeCTEO OHOreHHBIX BEllE
H 3aMelsas MX HaxolnJenHs B GeccTounblx osepax Aifigap o, Tyag

CIMTHCOK JIMTEPATYPBL

1. Anexun O. A, OcuoBw ruapoxumun. JI., M'uapomereonanar. 1970, 442 ¢
2. bepconopa K. A, Iloctoankuna JI, C, Topauunkosa P '."q
KOTOpLle OCOBEHHOCTH 3dTPASHEHHA KOJJEKTOPHEIX BOJ OpPOIIAEMEX 3eMedb |
reHHBIMH KOMIOHEHTAMH H spaoxumukartamu., Tesucw aoxkaanos VIII  Pecny
KaHnckofi THApOMETeoponoriyeckoil Koudepenuny, Buasmioc. 1976, c. 8§7—88
3. Topeaknn H. E. T'mapoxumuyeckas xapakTepicTHka Apracaficknx 03¢
«Tpynat CAPHHMI'MH=, 1977, sumn. 50(131), c. 43—54.



H. E. TOPEJIKHH

_:ME B 1969 r., 33 MpoLIe/NIee jecATHIETHE Tpereprel
e uamenenus. C BOSHHKHOBEHHEM B nychHHﬂﬁ 30HE

ﬂ}i HHPGﬂHﬂIGSﬂHCTBEHHGM}’ HCIIOJIB30BAHHIO.
YBBIe THApOXHMHuecKHe HabGmoaeHns [2] noxasajH, uTO-
e BOAHLIX pecypcoB OeccTOUHBIX 03ep B TeX HJIH HHBIX

2 TH HH, nnunﬁ 3 3ajau KOTOpoH Obljio HE}FIIEHHE rl{ﬂpﬂ-
_pexuMa osepa M BOJAHO-cOJIeBOro GaJsanca, Ha OCHOBE
aﬁnx{no GBLIO GBI NPOTHO3HPOBATHL PEKHM O3ep Ha OJH-

&IIEPHDI[. HA BCexX KOJJeKTOopaxX, NOAMHTHEEAIOUIHX a::-aepa,.
130BaH ezkeeKaHelil oT6op npob6 HAa XHMHYECKHH COCTaB,
b ejKeMecsuHble THAPOXHMHUECKHe CheMKH 03ep (CoKpa-
eJEACTBHH 10 JABYX pa3 B roj), nepHojiHuyecKHe HabJio-
MHUYECKHM COCTABOM aTMOC(EpPHBIX OCAJKOB H IPYHTOBBIX
. HauaTbl yuallleHHble HaGJI0JCHHSA 3a 3JIEKTPOINpPOBOJI-
_H'l’ﬂl[lﬁe foJice AeTaJbHO PACCUHTHIBATH OCHOBHLIE KOM-
leporo Hasauca.

f&MEHHDﬁ H3YUCHHOCTH FHAPOXHMHUECKOTO peximva Apna-
3ep cOJeBoi OajgaHc /s BCeH O3€PHOil CHCTEMBI MOXKET
SITE T1PC EHEJIHEH[}UBEH Mo ypaBHEHHIO

T+, + 0+ A H—Hy—1Il, =B,

11, nnc*ryn.nenne cosell co cHpocamn ua YHappapHHCKOro BOJO-
, [l — npuBHOC cOJiell KOJJEKTOPHO-JPEeHaKHBIMH H TPYH-
ofaMi, O — 10 JKe ¢ aTMOC(EepPHBIMH OCa/IKaMH, AH — u3ame-
1acoB coJeil B ozepax, [Ty — noTepu cosiefi Ha HHOHILTPAILHIO:
, [T, — noTepn B OTIIHYPHBAIOUHXCs BOJOEMAaX H NPH BhHINA-
pOoHaTa KaJblHsi B OCajloK, B — KOJHYecTo colei, MoCcTy-
B BOJOEM OT PacTBOPEHHsI 3aTOMJIEHHBIX COJIOHYAKOB, Orpe-
~KaK OCTATOUYHBLIH uJIeH YpaBHEHHH.

eLIEHHH YPaBHeHHs COJieBOro Oajanca pa3JaHYHBIX BO/LOEMOB,
ix B ApHacaficKuil O3epHBIH KOMIJIEKC, yYHTHLIBAJNCH TAKIKe
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HOMIOHEHTHl, CBA3SAHHLIE ¢ MepepacnpejejeHHeM CoJel MeKay o
MH, BBI3BAHHbIE MPOIECCaAMH BHYTPEHHEro BOA00OMeHa.
B pasHble nepHOAbl CYLIECTBOBAHHA 03ep COOTHOLIEHHE M
OTAEJNBHBIMH KOMIOHEHTaMH GajaHca 3HAYHTEJbHO MEHSIOCH, |
B Mepuox oO6pasoBaHHsl 03€pPHOH CHCTEMBI OCHOBHBIMH KOMITOHEH
OBlIH mocTynJenHe coseit ¢ Bogamu YapaapuHekoro BOJOXPaHIA
H BBILIEJAYHBaHHE COJIEH H3 IPYHTOB, TO B NMOCJeJHHE Toibl JA0M
PYIOUHM KOMIOHEHTOM fABJACTCA MPHBHOC COJIEH ¢ KOJJICKTOPHO-A
HaX»HLIMH BOJAMH. b
JloCTOBEpHOCTL BLIBOJIOB, N0JIYYEHHBIX MPH AHAJHIE COJEBH)
JIAHCOB, PACCUHTAHHBIX IO HE3AMKHYTOMY VPABHEHHIO, ONpeaest
BEJHYHHOH oOWHOOK pacueTroB KOMIIOHEHTOB OaJganca. llos oM}
CTaThe HAapPsANY C H3JOXKEHHEeM pe3y/JbTaTOB OMNpe/le/eHHs OCHOBH
KOMIOOHEHTOR coJieBOro GaJjiaHca jgesiaeTcsi NMONBITKA OLEHHTH TOUH
. TIOJIyUeHHBIX [{AHHBIX. -
Hexodnole daunee. HeemoTps Ha GoJblioe KOJHUECTEO LET
THAPOXHMHYECKHX AHAJIH30B, NMPOBEAEHHLIX B Pas3JHYHBIX 30HAX (
(oxos0 600 3a 1973—1977 rr.), rHAPOXHMHUECKHII DEKHM BOI0EH
H3VUCH elle HeIOoCTaTO4HO. ; _
OcHoBHaf NpHYHHA 0KAasaJjgack B TOM, YTO MaTepHaJkl, Moyl
Hple B pAasHBIX JabopaTopHAX, NPHHHMABILUHX yuyacTHe B oG padi
SKCNEAHUHOHHEIX MaTepHaMO0B, colepKar 0oJblIHe cayuaiiHple H CHE
MAaTHYECKHE PACXOKIACHHS. ;
CoJsiepble GajiaHch 03€p, COCTABJIGHHBIE 11O MaTepHadaM Hemoopt
'CTBEHHBLIX Ha6/I0/eHHH, JajH NPOTHBOPEYHBLIE Pe3yibTaThl. Henss
bananca Kak B rojsl (OpMHPOBaHHA, TAK H OTHOCHTEJbLHON cTalng
34llHH THAPOXHMHYECKOr0 pexKHMa MMEJH pa3J/IHuHble 3HAKH W COeT
AaaH 60—2009% cymMMBI NPHXOAHBIX KOMIOHEHTOB GaJaHcA.
ACHEHHS TPHYHH OOJBIINX HeBA3OK OasaHcoB OBLIO OpraHH3oBd
CPABHEHHE PE3y/IbTATOB MHAPOXHMHYECKHX AHAJH30B, BhINOJHEHHE)
PA3JIHYHBIX JA0OPATOPHAX, H OllEHEHAa MOrpellHOCTh pacueTos KOMI
HEHTOB GaJjiaHca, onpeae/]eHHBIX TeM HJIH HHBIM MeTO/LOM. 3
Llpn npoBejieHHH HECKONBKHX FHAPOXHMHUECKHX CheMOK O/1HOB[
MEHHO OTOOGpaHHBIE NMPoOB BOABL PACCHLIAJHCH B HAPOXHMHUECH
1abOpaTopHH, NPHHHMABLIHE B pasHOe BpeMs y4acTtHe B HaTypHH
Hecdaeosannsx. Kpove toro, B 3THX JKe 1a6opaTopHAX NepHOAHYECE
MPOBOANJICA aHA/IH3 OJAHHX H TeX e TIIaTe]bHO 3aKOHCEpPBHPOBAHHE
npo6. IloayueHHple MaTepHasabl MOKa3aJH, uTo, HECMOTPSL HA [pPAaKT
HCCKH OAHHAKOBYIO METOAHKY NPOH3BOACTBA THAPOXHMHUECKHX aH A1
30B, IldHHBle PA3JIHYHBIX JAGOPATOPHH HMEIOT He TOJbLKO CAY YAty
O N 3HAYHTE/IbHBIC CHCTEMaTHYECKHe OTKJIOHeHHS. OcpeIHeHHbE
OTAC/IBHBIC CHEMKH JaHHbIE PAa3JHUYHBIX J1aGOPaTOPHil OTIHUAIOTC §
10—20% (raba. 1), a OTK/IOHEHHs B Pe3yabTATAX AHAJN3OB KOl
POJILHOH MPOGHI, BBHINONHEHHOH B Pa3JNHUHOE BpeMa B Kaxaofl Jabl
patopun,—Ha 7—15%. CaenosaresibHO, HCMOJB3OBaHHE Aaske OOMl
LOr0 KOJHYECTBA XHMHYECKHX aHAJH30B Pas/HUHEIX JaGopaTopil H
HO3BOJIACT MOJMYUHTE CPABHHMOrO HAa/@XXHOro coJieBoro Gamamea, i€
CKOJIBKY OWHOKAa B OMNPEle/NeHHH CcpeiHeil MUHepaJH3alHil BOIH
ApHacalCcKix osepax NMPH MOACUeTe 3amacoB coJeft Beero B 78 M
26 |
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VBBIITAET eXKEroHoe MOCTYIJIeHHe PACTBOPEHHBIX coJieil cO BCeMH BHJA-

MH NPHTOKA.

OcpegHeHHbe BEAHYHHB MHHEPAAHIALHH,
Aa6oparopHAMH NPH NPOBEleHHH NapaajeibHbIX
rHAPOXHMHYECKHX AHAAHIOB

noay4eHHuEe PasaniHbBIMH

TaGarwma 1

i KoHuenTpanns polon, srfa
. Jara orlopa 25
Oprannaaime pob ]
= .
X O = Z - 2 o
"AHHHPH 23 VIII 1974 | 10 414] 431 | 513 | 2318 149 4833' 2170
CpeasrinpoRo i XJIonoK 23 VIII 1974 | 10 282| 482 | 407 | 2513| 167 | 4715] 1998
CAHHHMPH X1 1974 | 6697| 422 | 327 | 1323] 107 | 3200] 1318
CpenasranpoRo IXIonoK X1 1974 | 6328| 447 | 241 | 1281 90 | 3011| 1258
WTMC ¥Y3CCP XI 1974 | 7281| 444 | 287 | 1697| 82 | 3020 1748
SC penasrunpoBoiXI0noK 9 VIII 1976 | 6149 439 | 257 | 1274] 91 | 2746| 1369
¥TrMC VaCCP 9 VIII 1976 | 5745| 456 | 261 | 1147] 60 | 2542] 1279
SJCAHMHWPH 10 IV 1974.| 7082| 481 | 346 | 1520 108 | 3187| 1440
SCpenasrinpopoixI0noK 10 IV 1974 | 6550] 512 | 267 | 1300 100 | 3032| 1339
WIMC ¥YaCCP 10 IV 1974 | 7522| 512 | 274 | 1717| 89 | 3307 1623
TWarunporojxo3 10 IV 1974 | 6570 521 | 292 lEQEl. 146 | 2983| 1330
CAHHUHMPH 4—9 VIII 1977 | 6633] 496 | 384 | 1225 146 | 2858 1524
Cpenasrnnporonxionok | 4—9 VIIL 1977 | 6979 500 | 283 | 1482| 91 | 3284] 1338
¥YIMC ¥aCCP 49 VIII 1977 | T7154] 492 | 347 | 1453 68 | 3309| 1392

OnpejeseHne HCTHHHBIX 3HaYeHHH KOHIGHTPAIIHH PACTBOPEHHHIX
ICOJICH I MOJyUeHHe OJHO3HAYHEIX XAPAKTEPHCTHK B Pa3/IHUHBIX THAPO-
HMHuecKHX JabopaTopHsax sABAseTcH Bayuoil sagauveil, TpebyouieH
SycHARI MHOTHX opraHu3auuil, Hamu anas noacuera coJjieBoro HaJjiaHca
GblIa MPEANPHHATA MONBITKA NMPHBECTH HMeEIOLMecs JAaHHLIE O MHHe-
FPani3alil BOABI K OJHOPOAHOMY CPaBHHMOMY psLy.

CratHcTHUECKHIT aHANH3 pPe3yJABTATOB THAPOXHMHUYECKHX HabJo-
JeHHl NoKa3ad, uto HanboJAblWHA paszbpoc B 3aBHCHMOCTAX KOHLEHT-
PallHy OTOEJBHEIX MOHOB OT o0UIei MHHepaJH3allHH XapaKTepeH 11
thonos HCO; u Ca*t, a nanGoJsbliee OTKJIOHEHHE CPeIHHX 3HAUEHHIH,

NPHBOAAIIHX K CHCTEMATHYECKOMY OTKJIOHEHHIO B ITIOKa3aHHAX pas-
IHYHBIX Ja0opaTophil, npuxoautess Ha HoHel SO3%—, Cl- u, Kak cJael-

icreie, Nat-}-K* — onpenenennbie nNo pa3zHoCcTH 3KBHBAJNEHTOB aHHOHOB
H KaTHOHOB.
_ CooTHOLIEHHS JaHHLIX pas/HuYHbIX JabopaTopHH C*TeueHHeM Bpe-
MEHH HE OCTAalTCA MOCTOAHHLIMH, YTO HAMHOrO VYCJ/OMHACT pelleHHe
nmocTapgaenno 3ajgaun. [Mosatomy AJas NpHBEAeHHS JaHHBIX K OAHOPOA-
HOMY pALYy HCMNOJb30BAJHCh KAK CTATHCTHYECKHE 3aBHCHMOCTH KOH-
UEHTPALHH OTAEAbHEIH HOHOB (no HaHOoJiee cTabHJIBLHO onpeaeaseMElM
KOMIIOHEHTaM), TaK H He3aBHCHMBLIE MaTepHaJbl, XapaKTepH3yIollHe
PexHM MHHepPAJTH3auHH.

~ C 1974 r. skcneanuned CAPHHUI'MH na Bcex o3epax H OCHOB-
HEIX KOJJEKTOpax napa/esibHO CO CTaHAaPTHBIMH THAPOXHMHYECKHMH
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paboTaMH NpPOBOJAHJHCE HAG/IOLEHHS 34 3JEKTPONPOBOLHOCT
Jbl — XapaKTePHCTHKH JHHEHHO CBA3aHHOH ¢ cyMMOHA HOHOB,
IIHEHT KOpPPEeJAUHH AOCTATOYHO BBICOK H H3MEHSJICSH OT ,J,r'_ii'= i
IJTO MOSBOJHIO B KavyecTBE CBA3YIOLIEr0 3BEHA MEMKLY MOKa3aHH
PasJIHYHEIX J1ab0opaTopHil HCNOAL30BaTh HabJI0JeHHs 3a 3JEKTPon
BOJIHOCTBIO, TeM OoJiee uTo ciyyafiHasg owHOKa H3MepeHHA ce o
Jack B 1Ba pasa MeHbIUeH, yeMm omHOKa onpejefeHHA MHHepaiHsal
MunepaaHsanHs OCHOBHBEIX KOMMOHEHTOB OaJjiaHca pacCuNTH
JaCb 110 3aBHCHMOCTAM MEMIY 3JEKTPONPOBOAHOCTBIO I~ CYM
HOHOB ¢ HCMOJIb30BAHHEM &HAJIH3OB 3TAJOHHON THIAPOXHMHYECKON
_Goparopun. B xauectBe TaxoBoii Gblia BeIGpaHa JaGopaTopHs 1HE
TyTa CpelasrunpoBojxJonok, NpoBoauBmasa o6paGoTKy npo6 B
0 OCHOBHBIM KOMIIOHEHTaM coJieBoro 6aJiaHca B TeueHHe psjd
Hanubie 370l naGopaTopHu OwulaH Oosee cTaGHJALHEL, ueM B JpR
J1abopaToOpHAX, UTO MOSBOJHJIO TNOJYYHTH CPABHHMBIE PE3V/blg
3a roAbl, KOrja He NPOBOAHJIOCE HaGJIOJeHHH 3a 3JEKTPol
BOAHOCTLIO, TEpecueT NPOBROAHICA - T0 OCPeAHCHHEIM 3aBHCHMOC
COOTHOLUGHHSI MHHEpPaJH3auHH Nno JaHHBIM CpenasruipoBoAX0ng
7Aa0opaTOpPHH, TPOBOJAHBINE B 3TOT NepPHOL o6paGoTky MaTepHal
KoHuenTpalus oTHeNBHBIX HOHOB ONpejAe/sjack MO ypaBHEeH
CBASH HX ¢ MHHEpaJH3dLHEH, PacCYHTAHHON OTIHe/NBHO MJs Kaal
KOJIEKTOpa, 4 TaKiKe 3amajHOro H BOCTOYHOrO mJjecoB o3. Al
03. Tyskan u BoctouHo-ApHacafickHx o3ep, rHAPOXHMHUECKHI PeM
KOTOPRIX CYLIECTBEHHO pasJaunuen [1, 2]. &
Ilepecuntannuie TakuMm ‘06pasoM MHHepaJH3AIlHA BOMABL H KOHII®
pauHa OTAENbHBEIX HOHOB NPHHUMAJHCE B pacueTax coJeBoro Oanal
OCHOBOH KOTOPOro CJAYMKHJIH BOAHEIe GajaHCh, pPacCUHTHIBAGMH
NOTPEIIHOCTBIO, He npeswmalomerr 5—=8% 3a romosofi mepHof
lTonycku us Yapdapuncxoeo eodoxpanuruwa. OcHOBHON cOf

H3 YaprapHHCKOrO BOAOXpaHMJHINA GbLI OCYIIECTBJEH B HepHO
¢despans 1969 r. mo mapr 1970 r,, npu atom B ApHacafickoe NOHM
HHE Obo cOpowedo 21783 man. M* Boawm m 17 400 T pacteopenil
coJief. IlonyckH ocyLIecTBJAAJHCE Tak:Ke B mapre — anpede 197]
(3997 mam. M%) u 1972 r. (581,5 man=m®). B
[Tponycx pacxomos, gocturasmux 2000 m3/c, npuBes Kk H3MeHEl
ruaporpadmuueckoi cern Bocrouyno-ApHacaificKHX 03ep, uTo conposd
Aajock 3anoJiHeHHEeM KOTJOBHH, TPOPLIBOM MepeMEYeK H yray6aeml
NPOTOK, coeHHsOUHX o3epa. [Tpousowio sanojqHeHHe paHee MVe
BaBIlEl, 3aHATOH cojloguakaMu AfgapcKoil BnajHHEL, U BHOBb 0O]
30BAHHBIH BOJOEM yiKe K aerycty 1969 r. coepununcs c o3. Tyakd
NpeicTaBAABIIEM B TO BpeMsa HeGOJbIIOE .COJNAHOE 03€p0 ¢ MHHE]
nuaanueit nopsaka 90 r/a. = E
Taxum obpasom, c60pcH H3 BOIOXPAHHJHILA sBHJHCH OCHOBHH
(GaxTopoM (hopMHPOBAHHSA BOAHOrO H THADOXHMHUECKOrO peikHMa 0df
H HX coJeBoro OajaHca B NepBHe rojibl oGpa3oBaHHH 03epH0
KOMIIJIEKCa. : E
Munepannsauna npo6 Boabl, otoOpaHHBx B 1969—1970 IF
YapaapuuckoM BOJOXPaHHJHILE, H3MeHsJach B npegenax 7ol
900 mr/n. STH KaHHEE COrMIACYIOTCS C PE3yJbTATAMH aAHAJIH30B, N0
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. guma, Ynpas #a p. Cuipnapes, H MOryT OHITB
51 MOJCUeTa NpHBHOCA coJief. : :
u 1972 rr. OCYUIeCTBJAJHCE B BECGHHHH TNEpHOZ,
anpAnIe OBJIH HAKOIMJIEHE! BOJHBle MACCHL, MOCTYIHB-
B MEpHOj 3HMHEH MeXEeHW ¢ XapaKTepHOil NOBBIIIeH-

Waamed, cocTaBHBLIC okono 1 rfn (raéa. 2).

Tabanuma 2

 Cpeanssi MHHEDAIH3AUMS BOAWBIX MACC, MOCTYMHBUIAX °
® Apuacaiickne o3epa u3 YapaapHHCKOro BOROXPaHHIHULA

MiHepanuaalg, Mrfn

a= i
5 =4
- i = o Pels
o ;t cas e o [
gﬁ G e e % 2 s | n
91783 | 93 45 92 150 | 341 | 78 799
400 | 108 95 133 190 | 451 95 1032
: 582 | 110 60 140 190 | 480 | 100 1080
..‘._' -

MH YapaapHHCKOrO BOJIOXPAHHJIHILA B O3epa MOCTYIHJIO
00 T coseil, GoablIas YacTb H3 KOTOPHIX aKKyMYJHPOBAJ4Ch
st HEBBHICOKYIO TOYHOCTB DH[}E,EI.EJIEHHHF o6bema cOpachi-
i, cocrapasonyio okono 109 [4], Bosmomas omHOKa
HoeTyNJeHHs coJjell HaxoauTca B Tpeienax =£2200 T.
HHsl YapaapHHCKO#R BOJEL B ApHacaiickue o3epa ocyuie-
10 1969 r., ognako HeGoabne cGpocer 1967 m 1968 rr.
paporpaduio n pexnm ApHacaiicKHX 03ep.
0 OTMETHTb, YTO HaJjHyHe APHACaHCKOro rHApoysJia
PHECKOM BOJOXPAHHJIHILE JelaeT BO3MOIKHEIM B IUMPOKHX
PErVAHPOBATE BOAHLII H FHIPOXHMHUECKHI pexkHM OoJblleH
fickoil o3epHoil cHCTEMBL.
deRue codell ¢ KOAAeKTOPHO-OpeHanscibimy godamuy. 3aHH-
16e MOHHIKEHHBIE YUacTKH peibeda no nepudepnn opo-
accusop losogmoit n Jlxusaxckoi crerei, GeccTouHbIe
‘03epa ABHJIHCH €CTECTBEHHBIM BOAONPHEMHHKOM KOJIIEK-
AKHBIX M COPOCHHIX BOJ C noneil opomennsn. [IpumepHo
NPHXOHBIX KOMIIOHEHTOB BojaHoro Gananca u 90% coue-
rcsl Ha Ru.me;{mpﬂﬂ—npﬂuémﬂmi'l CTOK, (hopMHPYIOILHACH
OBOH 30Hax opoieHua [0J0AHOH CTemH.
i o6nem apenaxuuix Bopx (0,7—0,9 km*®) nocrynaer no
oMy, Apuacaiickomy, LlentpaibHo-FoJ0AHOCTENCKOMY H
MeJKHM KoJuektopam B Boctouno-Aphacaiickue 03epa,
, HE3HAYHTEJBHO TPaHC(OPMHPYSCE, MOCTYNAIOT B 03. Afipap.
09 oOuiero croka noctynaioT B 03. Ty3KaH MO KOJJICK-
3 E,[.'I;, KJIH.
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Yuer cTtoka Ha Koagexkropax Bejerca PaiYOCamu M
¥3CCP, npu stom B nporpaMmy THADOXHMHUYeCKHX Ha0J/101eHHANE
JIHT onpefeseHde JiBa pasa B MECAIl CYXOro ocTaTKa H H{:-m
HoHa Cl-. B 1973—1974 rr. skcneanuneii CAPHHUIMH, a'i

% 2 2
2 r
/. At
10 o z O L
b a 3
+ 4 o [] - a]
b ..ﬁ —
a =]
2 I 1 I | L L |

1970 197t 1§72 0 1973 1974 1375 . 1976 ISl

Puc, 1. IlpupefentHas K OAHOPOAHOMY PAAY MHHepajdH3aUHA BOAL 03, TyaKai
-0 o3, Afipap (1I) 3a 1970—1977 rr. Ocpefnenssle peavisTATE HaGMOLeHARNE

HBIM THAPOXHMHYECKHX JabopaTopHii: '
I—Gpenazrimpuauﬂunuw 22— CAHHHPH, 3 —Y¥TMC ¥aCCP, 4-Tmnl'

aywolem skenegHuuaMu Cpemasrunposoaxyonka H I'TH B Fi'-.-
yJyacTKax MarHCcTPaJibHBIX KOJJeKTOpPOB GLINH OPraHH30BaHBL CHETE
THYECKHe HaOGMIoJeHHsA 34 BOAHHM H THIDOXHMHYECKHM Deii)
BRJAIOUAIOUIHE eMeleKanHslH oT6op npolb Ha XHMHYECKHH aHAJN
- eXKeJlHeBHEle HAOIOJeHHA 32 SJEKTPONPOBOAHOCTLIO BOJHL, '

AHanua maTepHAJIOB noKasaj, 4TO 3a TOJbI, NpeLUIeCTH
_paboTe sKCreAHIHH, BOAHEIH CTOK KOJJIEKTODOB 33 TOJOBEIE HHTE]
JIBl BPEeMeHH MOJACYHTHIBAJCA ¢ norpemHocteio 6—10%, a oums ..
MojcueTe MecAYHOro croka goctHrand 15—20% . Oprannsanng He
JNEHHH MO caMONHCLLAM YPOBHA H yBe/IHUeHHe KOJHYecTBa Hauep |
pacxonoB jo 50—60 B roj MO3BOJIHJAH PACCUHTHBATH BOJIHBIH €
3a nepuon 1973—1977 rr. 3a mecsuHble HHTEpPBAaJEl C TOYHOCTHK
+15% [4]. :

CJI0HOCTh INOJCYeTa HOHHOrO CTOKA COCTOHT B TOM, 410
MOTPEUIHOCTL ONpe/ieJieHHs BOJAHOrO CTOKAa HAKJAaJBIBAIOTCH Ol
THAPOXHMHYECKHX OnpeieeHHH. ;

Pexum MHHEPATH3ALUHH KOJJIEKTOPHO-APeHaHHOro CTOKE, un
pyloulerocss B CTapoii H HOBOH 30HaX OpPOIIEHHS anﬂ,u;unﬂ T
3HauHTeJAbHO pasanuaercs. IJaa 30HH CTaporo OpPOUICHH: C BHCO
YPOBHEM 3aJIeTaHHs TPYHTOBEIX BOJA H XOpOUIeil CTeNeHbio JApeHHpE
HHA XapaKTepHa MeHbllasg MUHepaJH3auus, H3MeHsiouwasca of |
3,50 r/fm B roael co cpeaneit BogHocTeio, mo 1,8—5,5 rfn B nepu
MaJoOBOAHEIX JieT. /st 30HBI HOBOro OpOLIEHHS BeJHYHHA MHHEPE
3alnn nsMmeHsderca or 2,9—4,7 rfa B roasl co cpelHeill BOAH r.-
no 3,3—125 r/n B ManoBoaHEE. 4

HGCT}-'HJ'IEHHE coJieli BO MHOTOM oONpejeNfeTcd BONHBIM peil
KOJJEKTOpOoB. B HavanbHbIH NepHoJ OCBOCHHS HOBOH 30HH OpOINEH
CTOK C KOTOPOH B OCHOBHOM NOJAMNHTHIBAET .03epa, TOLOBOMH NpHE
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ﬂJIEI{T'DpHEI-,EI.IJEHaHiHHMH BOJAMH B O03epa NoOCTylH-
pIC. T COJIefl, UTO NPHBEJIO K 3HAYHTEJNLHOMY NOBLILIEHHIO
i BOALI B O3epax.
DOTEI 3KCNEAHIHH HOHHBIH CTOK pacCUHTHIBAJICA C NPH-
JHEBHBIX HaBMoAeHHi 3a 3JeKTponpoBoiHocThio. [low
empc:-npuaununc*m OT MHHEpaJIH3AllHH Oonpelesach
jepajH3anys BOJAbl B KOJJIEKTOpe H pPacCUHTHIBaJCA
. COJIEH, HA OCHOBE KOTOPOTrO OMNpeAesssIcA MecsuHbli

"'H ]Jﬂﬂxﬂ,ﬂ.ﬂﬁ H MHHepajJH3alliH BO/bLI, KOppeKTHpye-
- Pacuersl NpoBOAHJHCH [AJd KamMA0ro KoJJEKTopa B
OfleKaHO.

VIJIEHHA B O3¢pa OTHEJbHBIX HOHOB IPOBOJHJCHA TO-
Palpi raaBHBIX HOHOB ¢ MHHepaJH3alHeHd BOAH, Onpe-
HOBE MOJIeBEIX HAGMIOeHHH /IS KaXK/10ro KOJJIEKTOpa.
H KOppPEJdALHH MNMOJY4YEHHBIX 3aBHCHMoOCTeH JHoOCTa-
" H COCTABJAIT AJs AOMHHHPYIOUMX Cy/bhaTHHIX, XJ0-
HeBux HOHOB 0,80—0,95. EnHHHYHBIe THAPOXHMHUYECKHE

" HE TPOH30ULIO, H PacyeT KOHIUEHTPALMH TI/1aBHHIX
ﬂ.tr. 1969—1973 rr. ¢ ﬂﬂtTaTntmﬂﬁ cTelneHbio TOYHOCTH

BEJHYHH HOHHOrO CTOKa, MNOJACYHTAHHOrO pasHBIMH
'asaam. Y10 HAHOOJBIIHE OTKJOHEHHS OTMedaloTcH B ne-
HEIX MOJIHBOB, KOrja 3a cuer BO3pacTdHHA A0JH Eﬁp{lﬂ'
qyHBaeTCHd H3MEHYHBOCTBH THAPOXHMHYECKHX JAHHBIX.
[ '}’I}Tﬂﬁ‘lHBHK pacXol0oB BOIEI OTKJIOHEHHE B CpejHe-
| E HOHHOro CTOKa, ONpeleJIEHHOrO pa3jH4YHBIMH ME-

CTaBMAAA AMA TOAOBHIX BeJHuHH B cpeanem 8%. Taxkum
HH H3 OCHOBHEIX KOMIIOHEHTOB coJiesoro GaJjaHca — T0-
MIEH € KOJJAeKTOPHO-IpeHaXHBIMH BOJAMH, ONpejeseH ¢
‘B cpennem 8—10%, uto cocrapasier +400—500 T/rox.
1l @ o3epax. KonnyecTBO PacTBOPEHHBIX COJIeH B BOJE
' 03€) H3MEHWJIOCH 3a TnocJjeinne roisl oT 40 MaH. T B

80 mMan. T B 1976 r., npu atom CpﬂilHﬂﬂ MHHEpaJH3aHsA

KC ]IDET‘?]IJIEHHEM coeii ¢ KOJIJIEKTOPHO-/IpeHaKHBIMH BO-
3a cuer GoJBIIHX NMOTEPh BOAM HA Hcmapenue. DBeicTpoe

4T He TOABKO K TOBBILEHHIO, HO H nepepacrnpeaeaeHHio
i Me#Ay OTAeJbHEIMH BOJOeMaMH O3epPHOr0 KOMILJIEKca.
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3anachl coseii no aGCoMIOTHON BeJHYHHE MPEeBHIIAI0T Bee
HBle KOMMNOHEHTH 6ajanca H owHOKa HX OnpejejeHHs B
BHIILACT rOA0BOE NOCTYMJeHHe coJieH Cc0 BCeMH BHAaMHSE
Takum ofpasoM, H3MEHeHHe 3amaca coJied ABJAeTCH 'E!CI-'[‘lfl
MOHEHTOM COJIeBOro GaJjamca, OT HAJeIKHOTO yuera KOTOPOIO
BO3MOKHOCTE COCTABJEHHS Ganarca. BeaeacTHe 3T0ro Ii
HHH HceJefoBaHHil HauboJbluee BHHMAaHHE YAENANOCE H3YH
HOMEpHOCTEH H3MeHeHHA MHHCpaJH3alHH BOABL BO B[IE {
AKBATOpHH ApHacaHCKHX 03ep. e
HauGoJsee TouHo 3amMac cofeid onpefensercsa Ha JAThl NPOE
PHAPOXHMHYECKHX CHEMOK, KOrja HMEIOTCH CBeACHHS 0 pé l-_._
HHH MHHEpaJH3allHH MO aKBaTOPHH H riyOHHe BOj10eMOB, Ik
BeJleHHH CheMOK BOJHBIX Mace, Kpome 3D peHIOBBIX Bep '
KOTOPBIX peryaapHo orbHpaaHcs npolel HA MOJHBIH *
aua, B 200—300 TOukax NPOBOAHJIHCL HAOMIOJNCHHA 3a SICK
BOAHOCTELID, MO3BOJSIONIHE KADTHPOBATh pacnpejejeHHe MHHE
LUHH M PAacCuHMTHIBATL €e Ccpeluee 3HAUCHHE n.T:aHHHETpE
3amac coneit onpeneaalcs OTAEJbHO [AJs BOCTOYHOrNO H -
njaecos ©03. Afimap w o03. Tyskan. B kamjio# H3 Bbi,ﬂ,EJ'I
cpejiHee 3HaueHHe ONpeesfoch KaKk CpeiHeB3BelleHHOE 1le-
¢ yueToM M BEPTHKAJbHOH HEOAHOPOAHOCTH MHHEepaaH3alnHl
M3 ofumero sanaca codieii, 3aKiioueHHEX B ApHacaiiCKol |
cucreme, okoao 98% cocpemoToueHo B o3epax AHpap H
9TOM OCHOBHAsi HX 4YacTh COCPeAOTOYeHa B IJyGOKOBOAHEIX
(95%) u Jgume 5% — B npubpexxkHoH 3oHe. B osepax -:,n
TMocTeNeHHOe TMOBBIIeHHEe MHHepaJH3alHH OT 3anajHoro
03. Afijap k¥ BocrouHomy H o03. Tyakan (puc. 2). B --rn
cae cocpeaqQroueHo okoJo 2% CTal[HOHAPHOTrO 3anaca CoJe H
HOil 0O6beM pACTBOPEHHBIX coJiell, NMOCTYNalollHil B B{:-:Tn
calicKHe 03epa ¢ KOJJIEKTOPHO-JpPEHAXHBIMH BOJAaMH, npﬂ
TPAH3HTOM H aKKyMyJHpyeTcs B 03. Afijap. /
[IpHBe/eHHBE K OJAHOPOAHOMY PpsALYy cpeiiie 3HAYEHHS
JIH3AUHH M KOHIEHTPAUHH OT/AeNbHBIX HOHOB MNPHBEICHLI
B rabauiy BKJIIOUEHBl pe3yJbTaThl HaHOoJee KPYHHBIX
XHMHUECKHX CHEMOK, NPOBOAHMBIX 110 JlaTaM, s KOTOPEIX cof
JIHCh codeBble DajaHChl.
MaMmenenie MHHepaJH3allHH BOJAL H 3amaca coJiel B 038
MePHOAB! MEXKAY THAPOXHMHUECKHMH ChEMKAMH MOZKHO oS
no sarepranam pefiopsix Habaofenni. [To ocHOBHBIM péi
BePTHKAJAM, HMEIOUIHM AJHTEJbHEI paAj HaGJio eHnl, Hel
JIHCH 34BHCHMOCTH MHHEpPaJH3aUHH B TOYKE CO CpPEeIHHM 3HE
ee B Bogoeme. HanbGoJsiee TecHBle 3aBHCHMOCTH NOJYUEHBL
TOB HabJoAeHH, pacnoJoXKeHHEX B IMyOOKOBOJAHBIX IJIECaXy
PLIX 3aKJIOUEH OCHOBHOMN o0beM BOJAHBIX Macc. :
Hcnosb3oBanue 3aBHCHMOCTEH CpejiHell MHHepaH3alHi
Macchl ¢ H3MEpeHHOH Ha peHJoBOH BEePTHKAJIH H 3aBHCHMOCTE
panH3aliHH OT YPOBHA BOJE B 03€pax NO3BOJHJIO MOJYE
cTapjieHHe O BHYTPHrOJOBOM H MHOTOJIETHEM H3MEHEHHH KOHI

IIHH COJieH B O3€pax.
|2
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Tabaunua 3§

PE.EE.IIHI'EI!HHE FHAMEHHA HHHEPHJ]HH-E.II,HH " H'DHI[EHTPH.LI;HH
OTAEABHLX HOHOE B BOJAHLIX Maccax ApHacaHCKHX o3ep

Koo Tpalea nolon B M, A
; aE -
Bogoesm Jata :f g%'#
cr ] 1 e Rk ety 0] P a3
] 1o ] o o4 | - S x B8
5 E :E_ E E G =l i%g
. |
03. Ty3kau VILE 1970 | 369 130( 708 110 19‘39{ 672| 30948
Bocrounwit Afinap VIIT 1970 | 215 104| 393 114 liiﬂll 402| 2348
Sanaauuii Afjgap VIII 1970 .| 168] 114| 386, 126 | 1068; 361] 2223
Beck BOJOEM ? 209 113 424| 120 | 1185 409, 2460
03. Ty3kau VIIT 1973 | 475 241|1256] 108 | 2897 1223] 6200
BocTtounnit Afigap VIII 1973 | 315) 178| 738! 99 | 1913 756/ 3999
Sanaauuit Afigap VIII 1973 | 287| 168| 714, 116 | 1738{ 726| 3749
Bece Bojoem 315 179 776, 110 | 1909, 785 4074
03. Tyskau VIII 1974 | 523] 309 iﬁﬂﬁl 107 | 3478| 1565| - 7578] 16 5
BocTounwit Afizap VIII 1974 | 367] 215 914 97 | 2327|  938] 4858] 11 0
Sanaguuit Aitpap VIII 1974 | 322] 184| 810 113 | 1939) 834] 4202 1
Becws Bogoem VIII 1974 | 356] 203 'EllE‘i 107 2211f 937 4733|1074k
03. Ty3kau VILI 1975 | 512{ 394|2045, 106 -*IE.‘EEI 1999| . 9281| 20 48
Bocrounetit Afigap VI 1975 | 421| 2541097 95 | 2742 1135  5744] 12 0N
Sanaanwit Afigap VITT 1975 | 396] 217(1010 107 | 23517 1059] - 5140{ 11 608
Bech Bofoe: 413| 244[1125! 103 | 2632 1162| 5679|1278
p3. Tyakan VIIL 1976 | 623 4560|2289 105 | 4664} 2262| 10 393| 22 50
Bocreunnit Aipap VILL 1976 | 501|-311|1388, 92 | 3367) 1405 7064| 15 70§
Sanafuuiit Afgap VIIT 1976 | 450) 24211162 102 | 2661 1226] 5843|13 100
Bech BoROeM | 480] 281|1325 99 | 3045] 1367 6&597| 14 T4

nocTeeHHoe MOBLIIIeHHe MHHepaJH3alHH H YBeJHYeHHe aMIJIHTYIH
BHYTPHIOJIOBEIX H3MeHeHHH (pHc, 3).
10 Boszpacranue roJA0B0R
AMIJHTYOb H3MEHEeHHS, MHHE-
pasH3alHH B MOCJelHHe Fols
CBAA3aHO ¢ - npHbGaMAeHHeM
BOAHOTO OanaHca K paRHOBE(
HOMY cocTosfiHHio. [loTepn Ha
HCNapeHHe B JIETHHH NEpHoJ,
NPHBOAALULHE K MOBEILUEHHK
MHHEpaJMH3aUHH, 4acTHY
Puc. 3. Exeroannlit npuBHOC coJell ¢ KOJI- KOMIEHCHPYIOTCA B BeceHHHl
n&mup:mﬂpeujamﬁ;ﬁfénmﬁﬂ{;ﬁéﬁmx B Apna- nepHos aTMochepHbIMI ocajs
KaMH H KOJJIEKTOPHO-IPEHAN="

HBIM CTOKOM, YTO NPHBOIHT K

HEeKOTOPOMY pacCojeHHIO o03ep. 3aMeTHOE yMeHblUIeHHEe MHHepaJH3ae
ILHH B BeceHHHe nepuoasl 1971 u 1972 rr. O6u10 CBA3aHO ¢ MONMYCKOM
MaJIOMHHepaJH30BAHHLIX BoJ H3 YaplapHHCKOro BOLOXpaHHJIHILA,
Jdas olleHKH TOYHOCTH MOJCYeTa 3amacoB cOJeH B rojbl, KOrid

He BeJHCh YyvallleHHEIe HalJIOJeHHs 3a 3JeKTPONPOBOAHOCTLIO, IIPC
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€T CPeJHEro 3HAYEHHS PA3JHUHBIMH METOLAMH. Cpasne-
U BENHYHH MHHEpaqH3alHH, PACCYHTAHHLIX NO NepeMeH- -
4Heay OTOOpaHHBIX NPOG6, MOKA3HIBAGT, uTO NpH paBHOMEpPHOM
BACICHAH NYHKTOB O0TGOpa npob 1m0 akBaTOpHH 03ep, OTKJIOHE-
' Cpeamell BeaHUHHB, ONpexeaREMOl NJIaHHMETPHPOBAHHEM
- pacrpejiesieHHs MHHePaJH3alHH, COCTABJSET npu 30 nyHk-
0jleHHit B cpeanenm 1009
IHEHHe uHcsaa oTGopa mpo6 xo 100 MPAKTHYECKH He H3Me-
[HEH BEJHUYHHH, OMHOKAa B NoAcueTe KOTOPOH onpenefsercs
HYECTBOM OTOOPAHHHIX NPOG, a CHCTEMATHUECKHMH OLIHG-
PENENEHHH MHHEPaJH3AUHH BOJH.
IPEMEHHBIX YCJAOBHAX, KOr/a B PasiHuUHBIX 4acTaX Apuacaii-
-PHOTO KOMILJIEKCA MOMHO BCTPETHTBH BOJHBIE MACCHLI ¢ MHHe-
Hek or 3 mo 15 r/n, HameRHOCTb nojicuera 3anacor CcoJel
HE TOJbKO OT OOGLIEr0 KOJHUYECTBA NPORENCHHbIX aHaJH30E,
IBHIBHOTO BLIGOpa peliloBbIX BepTHKAaJell. )

KOTOPOro NOBBILICHHS TOYHOCTH NOACYETA CpeaHe BeJHuRHLI
ALIEHHOMY KOJHUYECTBY NYHKTOB HAGMIOACHHH MOKHO 1OGHTE-

!

QubSysl 3AKOHOMEPHOCTH H3MEHEHHA MHHEpaJH3alUHH N[0 aKBa-
3ep.

BEJAHUHHY OMHOKH B ONpeie/ieni sanaca codeil. Kpoye 0=
ICTH B ONpejcjaeHHH MHHEDAJH3AUHH, OKa3blBaeT BAHAHHE I
HOCTb "ONpE/iesieHHs 3anacoB BoAB B 03epax.. Hcnoabsyemsie
€Tax 3ABHCHMOCTH OGBEMOB H mJjowaneli or VPOBHA BOJLEI B
JMIOJYUEHBI 10 KPYNHOMACIITAGHBIM KapTaM, COCTaBJCHHBIM 10
BaHns eAHHOH 03epHOll cHCTeMBl W COACPIKAT 3HAUHTENBHYIO
. To, matepHaiam aspo(oTOCHEMOK, KOCMHUECKHX CHUMEKOR
GHLIX TPOMEPOB GBIIH YTOUHEHD MopdoMeTpHUECKHE XapakTe-
i OTAEJBHBIX 03P, YTO MO3BOJHJIQ YTOUHHTE 3anacel _coJef

CAHEKBAAPATHYHAS OWHOKA BeaHYHHLI 3anaca coJiel IJisg npH-
HHEIX K OJHOPOAHOMY pPSAY TCHAPOXHMHUYECKHX JaHHBIX COCTaB-
8% B roab ¢ yuaumleHHLIMH HaGJIOACHHAMH 32 JIEKTPONpPO-
10 H MOMeT noctHrats 10—13% za nepuon 1970—1973 rr.
id TOJIOBOr0 W3MEHeHHs 3aMacoB coeit onpenesasierca ¢ GoJee

H CTENeHb TOYHOCTH (2—4%), mockoabKy norpemHocTs B
[EHHH MopdoMeTpHuecKHX XaPaKTepHCTHK pa3bpacuiBaercs Ha

HEM, €CJH YTOUHEHHe MedJIEHHO MEeHAIOULHXCA MopdoMerpi-
dPAKTEPHCTHK MOXKHO NPOBOIHThL B TEUEHHE HCCKOJBKHX JIOT.
BHFX HEMPEPLIBHO MEHSIOUIErocs HAPOXHMHUCCKOro pexHMa
CHIIET0 PEUIeHHs BOMPOCca MOBHIICHHS TOYHOCTH FHAPOXHMH-

tHHBIX H OPraHH3aUHH PeryJsApHBIX THIPOXHMHUYECKHX ChEMOK

CHT 3 (CKTHBHOCTL H3YUEHHS THAPOXHMHUCCKHX npoueccos,
IOIIHX B HHX,

Hefilllee NOBHILCHHE TOUHOCTH NO/KHO MPOBOJHTECS KAK 3%

[HEHHA 00bemMa BOALI B O3epax, TaKk H 3a CYET NOBBIIEHHYT
H THAPOXHMHYECKHX Hab/110 AeHHH. )

o

45



[Tocrynaetue conet ¢ ATMOCHEpHbIMU ocadkamu u 2pPYHTOB
godamy. BeqHuHHA TMOCTYMJeHHA cojefi ¢ aTMOc(epHEIMH OCajiKa
W rPYHTOBBIMH BOJAMH HAMHOTO MEeHbIUE MOCTYIJEHHH ¢ KOJJIEKTOp
JApeHaXKHLIMH BOAAMH H BO3MOJKHBLIMH IONYyCKamH H3 HapaapHHCKE
Bojgoxpanuauuia. [loaromy, HecMOTps Ha TO, 4TO H3-34 HEALOC At
HON H3Y4YEHHOCTH MOrPelHoCTh B pacuerax 3THX KOMIIOHEHTOB 1eCk
peanka (10—50%), OWIHGKH B MX ONpeJe/eHHH He3HAUHTEJBHO €
3BIBAIOTCA HA TOYHOCTH coJIeBoro OaJjaHca. :

FojoBoe KoJaHuecTBO aTMoctepHBIX OCaAKOB, BhINaLAIOUIHX
akBaTopHIo o3ep, HaMmensercsi oT 150 mo 470 mm B roa. Ilo JLaHH
METEOROJIOrHUeCKOH CeTH, PAacro/oXKeHHOH B HCCAelyeMOM  Daud
KOJIHYECTBO aTMOCHEepHBIX 0Ca/JIKOB MOCTENeHHO yMEeHbIIAeTCs € BOE
Ka Ha 3amajg, cocTapass B cpegmem 3a 1969—1975 rr. 270 MMl
03. Tyskau ¥ ymeHpiasch A0 220 mm 7 3anajHOro iJeca os. \HLE
MumnepaaH3alns OTAe/NbHBIX Npo0 OCALKOB, oToOpaHHBIX B 3TOT
pHOJA, H3MeHAJach B Npejejax 60—95 wmrfn u, corjacHO JHTEpary
HEIM HCTOUHMKAM, MOKET AOCTHraTh Haj TepputopHeii ['0/oAHOH €
nu 100 mr/n u Goaee [5]. Ilpu 3ToM rofopas BeJH4YHHA MOCTYTIJIEH
coaefi B osepa cocrasiser 20—40 TeiC. T. i

JHayHTeALHO GoJblie coseil moctynaer B ApHacail ¢ rpyHTOBH
gojaMH, Xotda o6bem HX moutH B 10 pas meHblle atMochepHEX 0CE
KoB. [ pyHTOBLIE BOJbl MOCTYMAaT B 03epa C [on0AHOH CTENnH,
ctoponst Hypatuuckoro xpebra, Kbl3BIJIKYMCKOro [J1aTto H Yappaph
CKOFO BOOXPaHH/HIIA. MHHepanHsalus CPYHTOBBIX BOJ, MOCTYId
wHx B 03. Apracaii u 03. Tyskan co cropoun [ojioanoH cren, ol
uusaetcs H. H. XonxuGaepoim B 16 r/a, uto coraacyercs ¢ pesyis
TaMH HaGaoneHdHii 3a MHHepaJH3alUHeH KOJJIeKTOPHO-APEHAHHE
pojg. Korga B mepHoi MeMKeHH B CTOKe KOJUIEKTOPOB Mpeofand
TPYHTOBLIE BOJIBI, HX MHHEpaJH3alHsg H3IMEHAETCs OT 10 no 20

OcHoBHO{I 06beM TPYHTOBBIX BOJ TOCTynaer B 03. Afifap 0 ¢
pount Hypatunckoro xpebra. B npoobax, oTOHpaeMBX B KOJOALULA]
CKBAYKHHAX, PACMOJOMKEHHEIX BAOJL I0XKHOro Gepera osep, MHHEpa.
aalHsl M3MeHsjack B npeaenax 2—I10 rfn. MeHee MHHepaJ/HI0E
IPYHTOBHIE BOMBI, MOCTYNAIONIHE B 03€PO CO CTOPOHLI ap1apHHCK

BoJOXpaHuania, CpelHeB3BellleHHAs MHHepaJH3allHs I'pyHTOBLIX Bl
nocTynapmyux 13 Beex obaacreil, OlleHeHa B 5 r/d, 4TO NMPH ToJI08
BoMHOM cTOKe B 40 mad. M® maer mocrynienne codeil B 200 THE

OTHocHTe/bHAS OWHGKA ONpejeeHHs MOCTYN/eHus codel
aTMocepHBIMH OCAjlKaMH H PPYHTOBBIMH BOJAAMH JayKe B MPELNE
JKEHHH, 4TO 00a STH KOMIOHEHTA MBEl ONpPEeejH/H ¢ MOrpeiHot
B 300, cocTaBJAET ¢ YUeToM HX YJAeJbHOro Beca B MPHXOJAHBIX KOM
HEHTaX coJeBoro GanaHca He Gosee 1,3%. '

Hecmorpss Ha TO 4TO TOAOBAas BEeJNHYHHA [MOCTYNJICHHA COME
arMocepPHLIMH H TPYHTOBBIMH BOAAMH COH3MEpHMa ¢ OMHOKAN
olpe/eJeHHd OCHOBHEIX KOMIOHEHTOB coJjeporo Oanamca, HX
NpH cocTapjenuu OGanaHca, 0cO6GHHO 32 AJIHTE/bHDLIH NEPHOA, B
HHe KOTOPOrO CyMMapHAsi BeJIHUHHA MOMKEeT CTaTh COH3MepHMa e
YafiHBEIMH OLIHGKAMH ONpEAEJEeHHA TJaBHBIX KOMIOHEHTOB, MOMET
BECTH K CHCTeMaTHuecKHMM omHOGkaM B GasnaHce o3ep. 1
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cosed. B pasHble nepHoAL paspHTHA ApHacalicKoro osep-
NJEKCa MEHAJOCh COOTHOLIEHHE MEeX1Yy KOMIOHeHTaMH,
i K notepe cojied. B nepuon obpazoBannsa ozepHoil cHere-
KHX NOABEMAaX YPOBHs NMPOHCXOAHJO PAacXOJ0OBAHHE BOJIbE
BA3AHHOE C HACHIIEHHEM E€CYaHBIX NOYBOTPYHTOB A0 YPOBHSH
- Boj. IloBuimenne ypoBHa B o03. Aiigap Ha 25 M, a B
"Ha 7 M, HaGawaaemoe B 1969 r., conpoBoaanock nore-
b KM® BOJBI H OKOJIO 2565 T pacTBOpeHHBIX coJeil.
BHBIMH NpOIECCAMH, NPHBOASLIHMH K PacXoi0BaHHIO coJeil
X O3epax, B HACTOsLIEe BPEeMA ABIAIOTCA NMOTEPH B OTLUHY-
HXCA BOJOEMAaX H BHIMAaJeHHe TPYJAHOPACTBOPHMBIX coJieil
Jas ocamenns kapGonaTHEIX cogeit Ca?t u Mg+ B o3epax
)T OJAronpHATHHE YCJIOBHS — BHICOKAA KOHUEHTPALHA CO-
CTOAHHOE MOCTYIJIEHHEe THAPOKAPOOHATHHIX M  KaJbLHEBLIX
BOAHBIMH MaccaMH NMPHTOKOB, BhicOKas BeJuunHa pH, moctu-
i JIETHHH nepHoa &8,8—9,1, H NoOYTH NOJHOE OTCYTCTBHE
nepHoa) AByokHcH yraepoaa. Pacuer kapGonaTHOro paBHO-
JKd3aJl, UTO BO BCEX YACTAX O03€p CYUIECTBYET YCTOHUHBOE
e, A0X0jAllee B OTAEJNbHLIX palOHaX M0 BOCbMHKPaTHOTO.
pe3yiibTaTaM THAPOXHMHUYECKHX CHEMOK MPH O6LUEM Pe3KoM
Hi MHHepanusauHu KoHueHnTpauns HCO S B nocaeanne roast

[MIPAKTHYECKH OJHHAKOBOH, UTO TaK)Ke NOATBEpIKIaeT cylie-
s OcaxieHHsa coned. B GalaHcoBHX pacuetax NPHHSATO, 4TO,
¢ 1970 r., Korma B oOsepax YCTAHOBHJIOCE OTHOCHTEJBHOE
{HUYECKOE paBHOBECHE MEM1y BOAHEIMH MaccaMH O3ep H 3a-
HEIMH TPYHTaMH, NOCTYNalollHe € KOJIJIEKTOPHO-APEHaKHBIMI
| THAPOKapO6OHATHBIE HOHBEI PACXOAVIOTCH HA XHMHUECKOE OCaXK-
BEJIHYHHA 3Ta HeBeJIHKa H cocTaBiaser He Gojsee OAHOTO NMpo-
T 341acoB coJiell B ozepax.

M0 BEJIHUHHE KOMOOHEHT PAcYOJOBAaHHA coJiell — 3T0 no-
| OTIIHYPOBBIBAIOUIHXCA BogoeMaX. B ycJOBHAX NOCTOSAHHOrO
{5l YPOBHA, OTMEUAIOIIErocs Ha 03epax, MHOTHE 3aJHBLL H MEJKO-
0I0EMEL TEPAIOT CBA3DL ¢ IJyOOKOBOAHBIMH IJECAMH, H 3aKJI0-
B HX BOJHBIX Maccax pAacTBOPEHHbIE COJH He YYacTBYIOT B
M GaliaHce OCHOBHOTO BOJAOEMA. :

0/B3YS MaTepHaJbl a’po(OTOCHEMOK, KOCMHUECKMX CHHMKOB
Oro 00c/e0BanHs, y1aJlock OPHEHTHPOBOUHO OLEHHTh 3ana-
B NPHOPEXKHBIX MEJKOBOALAX. PerynspHbie aspoBH3yajbHbIE
aHHs [OKasaJH, 4TO TNPHMEPHO NATaf 4acTh NpHOpeRHEIX
NOTEPA/IA CBA3b ¢ OCHOBHBIMH nmaecaMu. OnpeaesieHne 3anacos
X NPOBOAHIOCL MO OCPEAHEHHBIM 3aBHCHMOCTSAM o0beMa OT
I, HO JaXe OPHEHTHPOBOYHLIE PAaCueThl MOKAa3aJH, uTO 3anachl
BOJOEMAX, OTCOEAHHHBLIHXCS OT OCHOBHBIX [JIECOB, HECOH3~
MaJIkl, B CPaBHEHHM C HEHTPaJbHBIMHA paloHaMH H He MOTYT
Oy/lb 3aMeTHO H3MEHHTh COOTHOLIEHHEe NPHXOAHBLIX H pac-
KOMIIOHEHTOB coJieBoro GajaHca.

00pasHblM peryJAaTOpoOM CTOKA, NPHBOAALIHM K YaCTHYHORM
. DJIeH, caysHuT pexxum Bocrouno-ApHacailickux osep. B 3apu-
*TH OT ocoGeHHOCTell IHAPOMETEOPOJOrHYECKOrO peiuMa TeKy-

.
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mero roxa or 5 ao 209 coJel, BHeceHHHX B ApHacaiickui 03€pi
KOMIJIEKe, pacxojayercd B BocTouHo-ApHacaHcKHX o3epax, HEpEE
MPUHIMAIOLINX APeHaHblil cTOK W cOpOCHBIE BOAB! H3 Yapaap
BOJOXPAHMJNILA, PACXOAYS €ro B MHOTOYHC/JEHHBIX OTUIHYDOBEIES
1HXcA BogoemMax. B MHOroBOAHBIE MEPHOAEI NPOHCXOIHT HACTHHE
" BO3BPAT STHX coOJeidl, HO 4acTb H3 HHX 90JIOBBIM [YTEM BbIHOCK
H3 conenbopoTa 03epPHOro KOMIJIEKCA. 7 R
K pacxoaHeim KoMNOHeHTam OajiaHca MOXKHO TAKIKE OTHE
HOTOK TPyHTOBBIX BoA B Jlapasakanckoe W KHISLIIKYMCKOE MOHHIKE!
yHocsee okoso 30 Thie. T coJiefi eXeroiHo, H OCcaxeHHe MPHMED
20 Teic. T coJeil Ha oOcuixalomux Geperax. .
Kamaplit M3 pacxoJHHIX KOMIOHEHTOB coJieBOro GaJjaHca
uWTelieH, M BCe OHH CYMMAapHO COCTARAAIOT OKoJo 1—38% 3ai
cosell B ozepax. Jlaxe npu omwnGKax B HX onpepenennn 50% 6o
9TH BEJHUHHBE HE MOTYT CYUIECTBEHHO MOBJHATL Ha TOMHOCTH €
fAsieMoro GajaHca. YueT pacXOAHBIX KOMNOHEHTOB HeOOXOAHM B
HOM LA OMNHCAHHA KOJHUYECTBEHHOr0 COOTHOLIEHHH, CJOMHBIICTOCS
HACTOALLEE BPEMA MEMKAY OCHOBHEIMH (DAKTOPAaMH, BJHOUIHMISE
hOpMHPOBAHHE THAPOXHMHUECKOro pexnma osep. B Gyayuiem, no Me
crapenHsi osep H NpHOJHIKeHHs BOAHOrO OajlaHca K paBHOBECHD
[0JIsi PACXOJAHBIX KOMMOHEHTOB B Pa3jiHuHLIX 30HAX ApHaCcAHCK
03€pHOM cHeTeMel GyleT MOCTEeeHHO BO3pAacTaTh. a8
Coaesoli faaarc. B cODTBETCTBHH ¢ MEPHOaMH NPOBeACHHS KPS

HBIX THIPOXHMHYECKHX CDBEMOK CcoJeBOit GanaHc coCTaBJIACH:
1969—1970 rr., 1970—1973 rr. u ganee mo roxaM (Tabi. 4)-
Tatnuua i

Coaeroli Gananc Apﬂacaﬁmdﬁ 03ePHOMA cHCTeMbl (THIC. T) o

111969— | 1970— 1973— 1974—
Komnonentu Gananca VILL 1970 1975 1974 1975
Copocel u3 YUaparapeunckoro axp. | 17 405 6688 — —
Kosnek1opio- ApeHam el TPHTOK 8271 15 437 4424 5378
Atmocheprse ocaaku 90 110 40 40
I'pPyHTOBEE BOALL 300 600 200 200
TMotept no HACHIIEHHIO TOYBO- 2565 —_ — —
FPYHTOB
IMoTepn codefi B OTWIHYPOBLIBAKD - — 600 200 300
L{HXCA BONOEMAX M MPH BHIMA-
AeHHH B ocajlok KapGoHaTa
KabILHA : 3
Sanacel Ha Havalo MepHoia - 3800 46449 | 63080 | 69441 | T30
Sanachl Ha KoHEel mepHoia 46 449 63 080 69 441 73643 | TO%
Hensaka Oananca 19148 | —5,604 1,807 | —1,116 | K&

CKOJBKO TOBHILIEHHBIE HEBA3KH coJsesoro Gamauca B 1970—1973
CBA3aHLl ¢ HegoydyeToM noTepb codelt B Bocrouno-ApHacalckHX O
pax 3a cuer MOTepb Ha HacoblileHHe Mo4YBOrpyHToB. [IpH GoABIE
cbpocax u3 UapLapHHCKOrO BOJOXPAHHIHILA TPOHCXOAHT TOKS
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eHHE OTIIHYPOBLIBAIOUIHXCSA BOJOEMOB H 3HAUHTEJbHAS
necuanpie Oepera. KosnuecTBeHHBIH yueT 3THX npouec-
._:gia-aa OTCYTCTBHA []‘JEI{THHEEEH}'{ HaGJI0AeHHA Ha 1’.}3&]}3}{

"13 MJH." T, 4TO COCTABJAET Eﬂ—SD% MOCTYNaeHHs
JEKTOPHO-IPEHAKHBIMH BOAaMH HaH 2—3% BeqH4YHHb
B 03epax. ITOCKQJBKY HEBA3KH 53."[.’:111[:& HMEIOT pasHblii
BJHYHHE HE MPEBLILAIOT BO3MOMKHOH cayuaiiHoi owHOKH
1 aamaca coJieil B o3epax, TO MOMKHO NPEANOJOKHTE, UTO
JIAUHBAHKA cOJeil W3 3aTOMJEHHBIX [PYHTOB, ABJIAIOLLHI-
‘B (hOPMHPOBAHHH THAPOXHMHUYECKOro peykHma o3ep B
I HX CYLIECTBOBAHHS, B OCHOBHOM 3aKOHYHJICH, H B MEPHOA
PP, Npeobaajajn Npolecchl OCAXKIAeHHS B JIOHHBIE OTJIO-
10PACTBOPHMBIX COJIEH KaJibliHs H MaruHs.

JIEHHA B CyMMe NPHXOJHBIX. H PacXOJAHBIX KOMIIOHEHTOB
EBLIIIAIOLLNE BO3MOMHBlE cjayuyaliHble OLIHOGKH pacueros,
e B nepeele roanl 06pa30BAHHSA O3EPHOH CHCTeMBb, eLle
PKIAI0T, UTO OKOJO MOJIOBHHBI 3amacoB coJieii B osepax
OCTYMHAO OT PACTBOPEHHS KOPKH COJOHYAKOB H MOPOB
noaHenns kotaopHHbl. [To pacyeram E. M. Buanneepoit [1]

{ATHOHHOMY OOMeHy u T? ,_rl SIBJIAIOLLEeCs] OCHOBHBIM KOMIIO-
janca B 1969—1970 rr., BBHAY HEAOCTATOYHON H3YUEHHOCTH

BblBOJ. bl

EHHEIE paloTel 0 cOcTaBJeHHIO coJeporo Oananca Moxa-
IT0 CYIIECTBYIOLLAs TOYHOCTh THAPOXHMHYECKHX Habal0leHHH
OB He BCerja N03BOJART MO MaTepHajaM HenocpejCTBEeHHEIX
; c JIOCTATOUHON TOYHOCTBLIO TPOBOAHTL OGasJaHCOBLIE
3 nepsble rojsl 006pazoBaHHA 03€pHOH cHCTeMbl cOpOCHL H3
KOro BOAOXPAHMJHILA H BbILIeJaYHBAHHE COJIEH, H3 3a-
TPYHTOBR onpejeldJH THAPGXHMHUECKHH peMXHM o03ep, TO
BIX YCJAOBHSIX OCHOBHBIM TNPHXOIHBIM KOMIMOHEHTOM COJIe-
a ABJAETCHA KOJJEKTOPHO-JApeHaXKHBH NMPHTOK,

jJajganie B KOJJeKTOPHBIX BOAAX JErkKOopacTEOPHMBIX CY/Ib-
?Iopnnnux coJieft HATPHA YMeHbLIAeT OTHOCHTEJbHYIO J0JI0
1 cosiell B ofmem OajaHce 3a cYeT BHIMAJEHHA B OCalOK
DHATHBIX COJEH KaJbUHf H MarHus.

puHoi ApHacaiickoii o3epHoil cHcTeMe NMPOHCXOAHT HHTEH-
HAKOMJIEHHEe pPAacTBOPEHHLIX coOJieH, NPHBOASIIEEe K pPe3KoMy
{HI0 MHHEpaJH3alHH M YXYAIWIECHHIO KayecTBa ero BOJAHBIX
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A O HYPBAEE

=
Y BAJIAHC KAMPAKKYMCKOTO BOJOXPAHMUJHILA

KYMCKOE pYyCJOBOC JOJHMHHOE BOJOXPAHHMJIHILE Pacrojo-
auem Teuenuu p. Criprape u o6pasosano naotkHoii '9C
japosios» B paiione Hcnapckoii BossoimeHHocTH. Bono-
| CE30HHOTO PeryJHPOBAaHHA CTOKa IKCIIyaTHPYeTCsa TIJlaB-
OM B HPPHTAllHOHHLIX H YaCTHYHO B 3HEPreTHUECKHX HeJsX.
{UaHHs CTpPOMTeJibeTBa AHmMmKaHckoro H TokToryJabcKoro
. B Kackaje CuipaapbuHckux T'DC Oyaer ocyllecTBASTHCA
ge peryJHpoBaHHe CTOKa, 4YTO B 3HAYHTEJbHOH CTerneHH
JIHBLIT H CHAPOXHMHUECKHH peskuM p. CeIpAapbH,

i OBPEMEHHOI H3YUYeHHOCTH HPOXHMHYECKOrO peXKHMa BOJ0-
Jaliana coJeBoit 6ajaHC MOMKHO NpPOAHaJH3HPOBATH MO ypaBHE-

- H.E“i—ng'l_{:j:Ha::l:HT
— npuToK codei mo p. Cuipaapee; [1x — NPHTOK coJieli ¢ KoJl-
-fpeHaxkHBIM NpHTOKOM; C — cTOK coJqell B HHXHHE Obed,
i, H 3360p HACOCHBIMH CTAHUHAMH; H;— H3MeHeHHe 3a-
feit B Bojloxpanuanie; H — Hepsska GanaHca.
OJKHOCTH cOCTaBJeHHs coJeBoro GajaHca 3aBHCAT OT TOu-
JIIOJEHHAI H pacueTOB OCHOBHBIX 3JIEMEHTOB THAPOXHMHYE-
AHMA. :
ppHAabl CTaHJaPTHHIX THAPOXHMHUYECKHX HAO0JI0JAeHHH, BKJIO-
eeMecAYHEIH oT6Op npob BOALI Ha NOJHBIH  XHMHUECKHIT
14 OCHOBHBIX cTBOpax p. CHipAapbH H- HCMOJIb30BaHHE 3aBH-
- MHHEpaJAH3alHH OT PAacXoA0B BOJALI, MO3BOJHJIH MO MaTe-
ipeapayux Jgetr (1958—1970 rr.) npoaHadH3HPOBATL BJHSA-
JAKKYMCKOr0 BOAOXPAHHJHILA Ha coJeBolt cToK P. ChlpAaph
CUHTATL coJeBble 0ajaHcLl B FOJAOBOM WHTepBaie Bpemenu [1].
[ NOBBLILIEHHS] TOYHOCTH MOJACUeTa HOHHOro croka Ha 8—10%
X C H3MEHEHHBIM PEXHMOM HeoOX0AHMO 3HAUHTEJbHOE YBEJH-
KOAYecTBa THAPOXHMHYECKHX aHanauaos (Gonee 50 B roa no
MOCTY), uTO ABJAETCA 3ajaveil BecbmMa TPYyAOeMKOH. B 3THX
X ONPOGOBAHO NIPOBEJACHHE yualleHHbIX Ha6JI0/eHHH 38 OJIHOH
DXHMHYECKHX XapaKTepPHCTHK, XOPOLIO KOppeJHpylouleHes c
10HOB. Takoil XapakTepHCTHKOH MOKeT OBITh KOHUEHTPAUHA

AHAAPTHHIMH THAPOXHMHYCCKHMH HAOMIONEHHAMH TPOBOAHJCH
HBlHE 0T60p Npo6 BOABI HA 3JEKTPONPOBOAHOCTh. JJEKTPONpO-

A1



BoAHOCTL p. CHipAapeH onpejensjack PeoXOpPAHBIM MOCTOM
€ 3JIeKTPOJHTHUeCcKOH Auelikoil X=238, a KON/NeKTOpHO-ApeHaK
snexTpocosemepom M-65. 5

CnenuaneHele npopaboTKH MOKa3aaH, uToO . 3.11empunpﬂﬂ
cyabaTHeix Boa Gaccefina p. Chipaapbd NPakTHYECKH HE MeH
NpH XpaHeHHH npol B Teuenne 20—40 gHel, H OTKJOHEHHH ﬂT et
H3MepeHHii OT cpeiHero 3HaueHHA HAXOJAATCA B Mpegenax Cayuais
omnbox HamepeHH# {2]. 3To NO3BOJMHIO MPOHSBOANTD CEPHﬁHHE
peHHa Bcex npob no OKOHYAHHH CHBEMKH BOAHEIX Macc. Ham
SJIEKTPONPOBOAHOCTH GOJIBLIIOro KoJiHuecTBa NMpob MpH 07HOH HACTHE
Ke npubopa HaMHOrMO NOBBIIIAET TOYHOCTH H CPABHHMOCTH |
coboifi pe3ysbTATOB OTAEJbHBIX OMNpejiejeHHH 5ﬂ¢HTpunpuEn
BOJbI.

JlJis CTBOPOB, HA KOTOPHIX OTMEUaeTCA YyCTORUHBOE COOTHO 11eR
KOHUEHTpalUHH MeXIy OCHOBHBIMH HOHaMH, OBIIH NOJY4YeHH Of
3HAUHBIE NPAMOJHHEHHBIE 3aBHCHMOCTH MHWHEpaJH3aUHH OT 3JEKT
TIPOBOAHOCTH, MO3BOJAIOIIHE MO eX<eJHEeBHLIM 3HAUCHHAM 3JeKTPON
BOJIHOCTH PACCUHTLIBATH E€JKEJAHEBHbIE BEJHYHHLI . MHHEpa H3all

CpaBHeHHEe BeJIHMHH HOHHOTO CTOKA, NPOBEAEHHOE Mo ee/IHeBHE
HaOBJIOCHHAM 32 3JEKTPONPOBOAHOCTBIO, ¢ NpHBJAeHeHHeM AaHiE
THAPOXHMHUYECKHX aHaJIH30B M TOJBKO MO [aHHBIM CTaHlapii
HAOJII0IeHHH, NOKA3blBaeT, uTO MPH CYLIECTBYIOLICH uacToTe =.
npob cpeaHsas NOrpelIHOCTe B MNOACYETE TOA0BOrD HOHHODO
p. Coipaapen Ges yuera erKeIHEBHBIX AAHHBIX cocraBiaser 15—20
nocTHras B orAedabHsle Mecaubnl 50%. ITonyueHHnbie 1Jaf OCHOBHE
THAPOMETPHYECKHX cTBOPOB p. ChHIpAAPBH, a TaKike 17, KOJAeKTOPE
H c-ﬁpumﬂ sapHcumocTH EU=f(») nossoasior ¢ noCTynIeHHeM per
JAPHON eXkeiHeBHON nHpOpMalLHK 06 3JMeKTPONPOBOAHOCTH BOAb
COYETAHHH € eeleKalHBLM 0T60poM npo6 Ha TMOJMHBIH XHMHYE r-T-
AHAMHA MPOHABOJHTE MMOJCYETH FOACBOr0 HOHHOrO CTOKA 1: nor .r 1L
HOCTBIO OKOJIO 5%.

HMaMmenenHe 3amaca coJsieii B ualle BOJAOXPAHHJHUIA B
BHICOKOro BOA0OGMEHa $SBJSIeTCA OCHOBHBIM KOMIOHEHTOM COJIBED
GajlaHca, OT Ha/JeMHOro yueTa KOTOPOro 3aBHCHT Bnamnmunﬁ'T
CTaBJEHHS MeCAYHLIX coJeBuix GajaHCoB. -

[Ipr BHICOKOH H3MEHUHBOCTH MHHEPAaJH3AUHH BOAL MO AKBAN
PHH H TJAyOHHe BOJAOXPaHHJHILA HCNOJb30BAHHE TOABKO €3KeMEeCHUHS
HaOJMI0IeHH  Ha ABYX PeH/0BHIX BePTHKAJAX He MO3BOJAET [0CTATON
HO HAaJIe}KHO paccuHTaTb 3amac coJjeil. B ¢BA3H ¢ 3THM A48 NojACHe
3araca cojieli B HayaJe Ka)Joro mecsiiia npoBOJHJIHCH CHEMKH
HBIX Macc. =

Hanbonee cyliecTBeHHBIC PasaHuHs B THAPOXHMHYECKHX xapa 1,'.
PHCTHKaX 1o akBaTOPHH M TJyGHHE BOJAOXPAHHJMILA OTMEUAIOTes
Haua/je MOJOBOAbA, KOr/la MPHNJOTHHHAS 30HA BOJAOXPAHHJNILA 3aHA
Ta CPABHHTEJBHO OJHOPOAHBIMH BBICOKO MHHEpaJH30BaHHBIMH 3HMHMN
MH .BOIHEIMH MAacCCAMH, a B Bepxnﬂhﬂx—maﬁ&mmepanﬂanaaﬂkﬁ
BOfaMy nojoBoabs (Taba. 1). Tlepenmaasr MuHepaaH3alHH 0O JJAHHE
BoaoeMa Moryt coctaBaaTe 1000 mrfn. Pasauuue mmepaﬂuaaﬂm{ 10
riay6une He npessimaer 10—50 mr/a. -
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JIHYEA B MHHEDAJH3aLUHH M 3/eKTPONPOBOAHOCTH MO
- Tadauua 1

IIEHHE MHHEPAMHIALHN MO AJAHHe Kafipakkymcroro
: BOAOXPaHHANILa, Mrfa

v v ¥i | VII VIl | IX

‘ 11 111

. 1976 r.
ymﬁ 1773 | 1598 552 484] 1041] 1801| 1796 1631] 1106

2014 | 2121) 1756] 1294] 974 1067 1457| 1712| 1424

1= 1977 r.
.:f_;_-._ yersesoit | 2108 | 1900| 1930 1160 750 850 1230| 1530] —
a 1780 1760] 1790| 1115/ 1000| 1220| 15300 —

BHI:HE CONPOTHRJEHHE BOJL mrua noctax Axmasap (1) n Kaiparym (2)
3a 1977 r.

COHLE BEreTalHOHHOrO MEpHOJa, KOIJAa BOAOXPAHHJMLLE cpa-
= - HHIKE YpPOBHA MepTBoro obbema I'MO n pery/mpyemas
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€MKOCTh MpaKTHYeCKH OTCYTCTBYeT, MHHepaliH3allida B BOJOEME
TOUHO OJHOPO/JHA H ONpeieNseTcd PerHMOM NMUTAKOWEH PeRH
NHEBHOE CONMpPOTHBJEHHe BOJBI (BeJHMHHA obpaTHasa 3JEKTPON]
HOCTH), H3MepeHHasa Ha NocTy Axpap # B NPHNJIOTHHHOH 30]

PAKKYMCKOrO BOAOXPaHHJHLIA, B 9TO BPEMS HMEET aHaJIor HUHE
¢ sanazabianfdeM B 1—2 mausa (pue. 1). '

1E1-iﬂ“

186
1920 .
1960 ‘

1800

Pre. 2. Pacnpenenenne 3MeKTPONPOBOAHOCTH BOAL HA MOBEPXHOCTH H M0
Kaftpakymckoro pojoxpansnmma (29—31 mapra 1977 r.)

Pesynbrartel peiiloBeix HabJOfeHHH MOKA3bIBAIOT, YTO HECME
Ha JIOCTATOMHO CHJbHOE BeTPOBOE NMepeMeliHBaHHe B BOAOXpaHHA
oTMeuaercss HeboJbluoe BepTHKaJbHOE pacc/oeHHe, H, Kak Npasl
5J1eKTPONPOBOAHOCTb (H CJEL0BATEJbHO MHHEpaJH3auHs)
KO JHY.

VunTbipag GOJIbLIYIO NPOCTPAHCTBEHHYIO HEPpaBHOMEPHOCTb B
npejfiesieHHH FHAPOXHMHUYECKHX XapakTepHCTHK, MOJCUeT 3anaca Cf
B BOjJOCMe HeOOXOAHMO PAacCUHTHIBATH OTJAE/NBHO B Kaik10H DHAN
MHYeCKOil 30He, a 3aTeM OnpejesaTh cyMMapHBI 3anac cojei.

[Iqg peayabTaraM CheMOK BOJHBIX MACC B KaikJIoH BLIejeH
30He oNpejesAeTcs cpeiHee 3HAYCHHE MHHEpaJH3alHH HA OTAEH
rayGunax ¢ mwarom B 1 M. [To aanneim TaGia. 1 3aBHCHMOCTH 00%EN
OT TrJayGHHB [IPOCUHTHIBAeTCA NOCJOAHEIH 3anac cojieil B BbUIEEE
soHe, KOJHYeCTBO BBIAEJEHHEIX 30H 3aBHCHT OT H3YUeHHOCTH IHA
XHMHUYECKOrO pPeiXHMa H HeOoGXOAHMOM AeTaiH3alHH H3yuaeMoro:
necca. B HAWMX pacyeTax, Korja HaGJiojieHus npoBojatcs Ha 26
KpenJeHHbLIX BepTHKAIAX, Becb BOJOEM JeJNHTCA HA CeMb 30H.

44



-

[ABJEHHH COJeBbIX 0ajaHcoB B MECAUHOM HHTEPBAJIE
a3HO YCTAHOBHTH CTPOTHE CPOKH MPOBEIEHHsS CHEMOK
IpoA0/HKHTENLHOCTD OJIHOH CHLeMKH Ha KafipakkyMCcKOM
HliLe He J0JXKHA NpeBbIaTh 3 musa. Llenecoobpa3Ho HauH-
¢ ¢ BEpPXOBHIi BOJOXPAHH/HINA, PEKHM KOTOPLLX GoJb1Ie
@IKe/HeBHBIM H3MEHEHHAM (puc. 2). Kamnpas cbheMKa
IpHYpOYeHa K MEPBBIM YHC/IaM MecsAla. 3710 MO3BOJSET
coJieli Ha HauyaJo H KOHel mecsila MO pe3yJabTaTaM
{HBIX H3MepeHHil ¥ MOBLICHTb TOYHOCThL pacueTa H3Me-
oB cousieit Ha 8—10%.

166 HAOJIONEHHA MO3BOJIHIN YTOUYHHTE PeKHM OCHOBHBIX
fajaica M COCTABHTbL COJEBEIE OaJaHCHl Ha INEPHOA
pb 1977 r. 3a MecsiuHble HHTEDBAJbL BPEMEHH.

M BHIHOC CcOJIefi B HHMKHHI Obep BOAOXpaHH/HIUA H szabop
{ CTAHIHAMH TAKIKe PacCUHTBIBAJICH MO eXKelHEBHLIM Habmo-
1 SJACKTPONPOBOAHOCTBIO H COCTABJIA 0,7—3000 T B MecHI]

% TaGbauuwa 2

'ﬂ_ fasauc (teic. 1) KalipakKyMmMCcHOro BOAOXPaHHAHILA 34 1977 r.

It v W Vi Vil VIII i IX

1.65| 1,07] 1,53 1,48 1,19' 0,88 0,78

0,08 | 0,08 0,08 0,09 0,09/ 0,08 0,08
BOAAMH |

0,67 | 1,50 2,61| 2,94 2,23 1,10/ 0,73

0,97 |—o0.43|—0,85|—0,94|—0,71|—0,19 0,09

0,09 U,ﬂﬂ—ﬂ.lﬁ‘—ﬂ,dﬁ—-ﬂj&. 0,05 0,05

pafH3ailig  KOJJIEKTOPHO-/IpeHaxKHEX BOJA H3MEH#AJ1ach B
94 p/n. TIpu exxkeMecsAYHOM NPHTOKE KOJJIEKTOPHO-IPEHaN-
g 15—17 man. M® mocrynJenne pacTBOPEHHBIX COJIeH COCTaB-
)8—0,09 Thic. T HaH 5—87, NPHXOAHBIX KOMIIOHCHTOB fanaHca,
s BEJHUHH MHHEpAJIH3aliH KOJJIEKTOPHBIX BOJ HeaHauHTelb-
51 Ha TOYHOCTH COCTaBJIEHHS Gananca.

Ki COJEBOro Gasanca, B KOTOPOM HOCTYIJICHHE COJed, OTTOK
3HIe 34MACOB PACCUNTAHBI MO HAGIIOAEHHAM 3a 3/IEKTPONPO-
10, COCTABJAIOT 5—209,. HauGosbiiwe HeBA3KH OajaHca
iCh B HIOHE H Hiosie. B 5TOT MePHOM NPH NPOXOKACHHH MOJO-
'p. Cripflapbe OTMEuaeTCst H HAHMEHbIIAs BEJHUMHA MHUHEpa-
‘erBope Axjxkap. OmHGKH B, MOJcYeTe NMPHTOKA BOSHHKAIOT
yeta H3MEHCHHS MHHepaJM3anmu Ha yuacTke AKIKap —
AHlle H, KAK CJEACTBHE 3TOro, H H3-3a BO3MOIKHBIX H3Me-
OPAHHATAX 3aBHCHMOCTH X U=f(x).

JleHie pacueToB MHHEpaJH3alHH 10 BeJHYHHE 3JEKTPOIpO-
TpeGyer 06A3aTEBHONO TEKYLIEro KOHTPOJf 3aBHCHMOCTH
%) 10 pesy/bTaraM IMOJHOrO CHAPOXHMHYECKOTO aHafnsa. Hc-
' 3aBHCHMOCTH, [OJyueHHHE Ha MaTepHajax MPOULILIX JIeT,
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BOSMOIKHBEIE OIWIHOKH B noAcyeTe MEHEHMEJIBHBII H MHHH I.II
4eHHH MHHepaIH3alHH MOXKHO CHH3HTB A0 10—15%.

BblBEOJI bl

1. CymiecTBylomas 1wactora or6opa npob BOABI Ha 1o: r,__;,
yeCKHH aHa/lH3 B OCHOBHBIX BOJIOXO03fficTBEHHBIX cTBOpax 0
p. CoIp/iapbH, pexXHM KOTOPOil 3HAUHTeIbHO H3MEHAeTCs MoK B
AHTPONOTeHHBIX (PAKTOPOB, MO3BOJISIET PACCUHTHIBATL HOHHEIH €
MecsiuHBIC TIEDHOAB!I BPeMeHH ¢ norpeuHoctsio 15—20%, 11 0 HE
TOUHO NPH NpoBeAeHHH GajaHcoBEIX paborT. 5

9. Opranu3anusa exeAHEBHBIX HaOJIONeHHA 3a 9JEKT Y011
HOCTBI) B COUETAHHH € YBEJHYEHHEM CTAHZADTHHIX THADOXHMH
Ha0aloaeHH ¥ MpoBejleHHeM eXKeMeCcsA4YHBIX CHeMOK BOAHBE
BOAOXPAHHJAHINA NO3BOJAIOT MNOBLICHTE TOYHOCTE NOACHETA SHC
croka p. Coipaapen Ha 10—209%, u nepefiTh K cocTaBJIeHHI €€
GagaHCOB, HEBA3Ka KOTOPbIX Ha 3—D5Y% Boille HEeBA3KH
GasaHca. 3

CITHCOK J/IHTEPATYPEI

. Bugpuneesa E. M, Cennnanosa A K. Bausane l{aﬁpauﬂ'ﬂl
XpaHHIHILA Ha r}l,rlpu:':umuuer:ﬂnﬁ peXuM p. Cupﬂaphu-——-:ﬂﬁ paGor '
1971, Bun. 4, c¢. 185—195. g

2 Tﬂpe.n-:uu H. E, Hakurtun A M, HypG6aen . I Henoa
G.0AeHH 3a 3NEKTPONPOBOAHOCTLIO BOJALI AAA MoAcueTa HOHHOTO
napbi.— «Tpyau CAPHHMIMH», 1978, pun. 59(140), c. 46—51.



fl. E. F'OPEJIKHH, A. M. KASAKOSB, 1. 0. HYPEAEB

'HHKHGBEHHE COJTHEYHOM PAILMALLUHU
} MACCHI YAPBAKCKOI0 BOIOXPAHHUJIHIIA

" .E.EIHHH 34 paaHalHOHHBLIMH xapam‘epncnmama BD,EI;HGE no-
BKJIOMAIOLIHE H H3MEPEeHHsl IPOHHKAIOWIEH B BOAHYIO Maccy
pajHauuy, npoBOAHJIHCE, Ha YapBaKCcKOM BOAOXPaHHJHLIE
IKCHEIHIHOHHOrO Hecde]oBanus Bojoema B 1975—1978 rr.
OJHEHO 0K0J10 300 cepui HaG/MOAEHHH B JeTHHH . nepHO
"_'Eﬂ dbjia. B nepuos OTKpPHITOro BOAOEMa HaOJI0AeHHA NpO-
= JI0IKH, 000pYAOBAHHOH BLIHOCHOW CTpeJoi, obecneuyHBalo-
OBKY NPHOOPOB Ha yjAajeHud 3 M OT 60pPTa C H3MEPEHHAMH.
ApTHBIX ray6uunax 0,1; 0,25; 0,5 M u panee uepes 0,5 m 1o
iH, | H.TEHEHEH-‘JCT]: painalii Ha KOTOPHIX MEHbLIe UyBCTBHTE/b-
.ﬁqu- B KauecTBe jaTuHKa HCNOJb30BAJICA NHPAHOMETP
STHHIIEBCKOTO B CreNHaJbHOH ONMpaBe C MJAOCKHM CTEKJAOM.
s NPHXOAAIIEH H OTPaJKeHHOH KOPOTKOBOJIHOBOH pajaHalu
iCb C JIOAKH MO CTaHAAPTHOH NMporpamMme, npH 3ToM B 60Jib-
Iyuaes HaOI0/eHHA AyGAHPOBAJHCh N0 AKTHHOMETPHUYECKOMH
NpHOpe:kHoil 30He. KoHCTPyKUMA NOABOAHOrO MHpPaMeTpa
HBaJa BBICOKYIO TOYHOCTh H3MEpPeHHH NpH yrJjax najeHus
- ayueii meHee 15°, mostomy B 06paboTKy BKJIYaJHCh
Al NPH BRICOTAX COJIHLA, npeBsiaommux 20°.

ICHBHOCTbL MPOHHKAIOLIEH COJIHEYHONH pajHallHi onpejesier-
_EPHETHI{E[MH pajHalHOHHOrO pexHma aTMocdepsl H THAPO-
IMH CBOHCTBAMH BOJHOH Macchl, HMEIOLLEH CBOH GLDﬁE‘.HHDCTH
M Bogoeme [1, 3, 4].

BAKCKOe BOAOXPAHHJIHILE PACIOJOMXKEHO NpH Bhixoge p. Yup-
0p Ha Beicote 890 M. Pexnm 06/1a4HOCTH aHAJIOrHYeH HAG61I0-
Ha OJmaKaiimed akTHHOMeTpHuecKoii cranunu Tawkent-oGeep-
_ EEPEKTEPHB}-ETCH npeobaaganHemM ManooOJauyHON NOTo/k
IEPHOL H NMAcMYPHOH NOrofkl B 3HMHe-BeceHHHI. OTKJOHe-
_HEEH‘IHHJE BEJNHYHH CYMMAapHOH pajHalHHi, H3MEepeHHBLIX Ha
(OM BOJOXpaHHJHLIEe H cT. TallKeHT, HAXOAHJIHUCH B Mpejesax
40JI0eHHH H A0 O6LIed XapaKTepPHCTHKH pajiHallHOHHOTO
JKHO HCIOJIB30BAThL CHCTEMAaTHYeCKHe HabJ0deHH s aKTHHO-
i CTaHIUHH. -

3dfl BEJHUHHA CYMMAapDHOH COJIHEYHOH pajHallHH MO JaHHBIM
Hﬂecxuﬁ CTaHUHH cocTtasJaser 120 lmaﬂfc:m? MaKCHMaJb-
HBHOCTb OTMeuaeTcs B Miode u paBHa 1,8 kau/(cm?-mun).
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‘COOTHOMIEHHe NPAMON H PACCEAHHOH pajHAalHH, 3aKOHOMEPHOCT!
HHKHOBEHHS B BOJHYIO TOJIly KOTOPBLIX 3HAUHTEJbLHO OT/IHYAN
umeer pag ocoGedHocTeil. [losa paccesHHOH pajHalHH B paitoHe
XPAHHJHIIA HECKOJBKO MOBLILIEHHA B YTPEeHHHE Hacel H Ha 1

A ) T o) ¥ha W W
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Puc. 1. 3apucHmocts anpbeno n kosphmmen-  Pac. 2. Havereiie Ko
T4 TMPONYCKAHHA OT BHICOTH COJTHILA: Ta NpONyCcKaHHA C KAyd
4 — pogMAR Macca npoapagRocTeio 2 M; 6 — Jein- npospayHocTH 1 M (f)m2

HOfT moxpon MOMHOCTLI 25 oM

HHIKe B JHEBHOE BpeMs CYTOK, UTO CBA3aHO C MeHbIIeH 3aMbleHHOC
atmocteps B paiione BojoeMa. 3
B roasl NpOBeEHHs 3SKCMeAHUHOHHEIX Habuojennit Hapeak
‘BOLOXPAHHJHINE IKCIAYaTHPOBAJIOCH B MPEANYCKOBOM DEMHME
KHii BofoOOMEH B YCJOBHAX 4YacTHYHOrO 3alOJHEHHA BOJLOXP:
.cnoco6eTBOBaA (hOPMHPOBAHHIO BOJHEIX MacC ¢ HEBHICOKOH
HocThiO. [lajke B NPHIJIOTHHHON 30He ¢ rayGunamn 60—100 M
HA MPO3PavHOCTH, H3MepAeMas GelbM AHCKOM, He NMpPEeBhINala &
TOrJa KAK B APYCHX Mjecax OHa H3MeHsJach B mpefenax 0,8—2
B nepHojA e#erofiHoro BeCeHHEro HanoJHeHHs TeMmiepaTypa Bt
TIPHTOKOB Ha HECKOJBKO IPajycoB Bbillle CpefHeH TeMmnepaTyphit
HBIX MACC BOJOXPAHHJHLIA H, HECMOTPS Ha 3HAYHTEJbHOE cojlepal
B3BelIeHHBIX BEUIeCTB, pevYHble BOJAHLIE MacChl, Kak GoJiee Jer
pacnpocTpaHAlOTeA B MOBEPXHOCTHHIX cjofix. B JeTHe-0CeHHHH 1§
oTMevaercs HHTeHCHBHAs cpaboTKa BOJOXPaHH/HILA, B PE3yll
4ero OroJAIOTC GoJblIMe MJOULAAH TJIMHHCTHIX TPYHTOB, HTO
CHJBHOM BOJHEHHH CMNOCOGCTBYET MOBEIIEHHIO KOHIEHTPaUHHSE
IIeHHBIX BELIIEeCTB. i
Hegelcokas Npo3pavyHoOCcTh BOABI B BOAOXPaHHIAHILE BO B B (e
rojla oOBACHAETCA HAJHUYHEM MEJKO3ePHHCTHIX B3BEUICHHBIX B
MHHEPAJIbLHOro NpoHexoxaenns. KonueHTpalHs OpraHHuecKis §e
neBbicoKa. LpeT Boanl 1o mxate Popens — Yie H3MeHAJICHA B NPER
V—VI. HesnaunteJbioe BJHAHHE OPraHHYECKHX BellecTs Ha
H TPO3PAUHOCTbL BOJBI B TMEePBble NOAbl SKCMJIyaTalnd BOLOXPAHIM
NOATBEPHAaeTcsd H FHAPOXMMHYECKHMH HAGMIONeHHA MH [5]. o
[loBbilIEHHOE COAEPIKAHHE B3BEIICHHLIX BEIIeCTB OTpeaei
pacTamue POJH PACCEAHHS COJNHEYHOrO CBeTa B BOJAHBIX MacCaxi
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XPaHHANILA H OTHOCHTE/GHO BBICOKYIO TJIyOHHY NPOHHKHOBEHHS COJI-
HeuHOH pamnauny. MOUIHOCTE TENJOAKTHBHOrO CJOH, B KOTOPOM aKKYy-
‘MyJanpyerca 999 npoHHKaiolled paiHalHH, COCTaBJAAJO OKoJo 6 M,
B pailoHax co cpejHeil Npo3pavHOCTBIO — 2 M.

Iaa nyukToB HaGmiofeHHii ¢ OJHHAKOBOH NpPO3pauyHOCTBIO HHTEH-
CHBHOCTH NPOHHKAIOWEH COJMHEYHOH pajHalMH OnpelesieTca BHICOTON
| CTOAHHA COJHLLA H pexHMoM ob6hauyHocTH. Kosdduunent npomnycka-
. HiA, pPaBHBII OTHOLIEHHIO HHTEHCHBHOCTH COJIHEYHOH pajgHallHH Ha
. daHHO# rayOuHe K nocTynaiolleil Ha BOAHYIO NMOBEPXHOCTH, OCpPeIHEH-
HHH 3a Bce cpokH HabawAeHHH npu Ge3zobjauHom Hebe, NAaBHO BO3-
pactaer ¢ yBeJHUEHHeM BBICOTH coJHUA (pHc. 1 a). CyTouHuil Xox
- Kos(ppruHeHTa nponycKaHHA oTMeuaeTca A0 rayGHH 2,5—3 M, HHKe
KOTOPOr0 HMHTEHCHBHOCTbL COJHEYHON pajuauun cocrasaser 1—39%
NPHXOASALLCH HA BOJHYIO MOBEPXHOCTD.

C yBesiHueHHeM BBICOTHl COJIHILA MOCTENEHHO NMOHHMKAeTeA aJbbeso
. BOAHOH NMOBEPXHOCTH oT 15 o &Y% npu cpeiHeil Npo3pauHOCTH BOAHBIX
Mace 2 M. CpesHeMecAYHBIE BEJHYHHBL aJb6ejlo BOMHON NOBEPXHOCTH,
HaGaoeHHEle B NpubpexHod 30He, Ha 3—5Y;, BLIMIe cpeJHHX 3HAaue-
HHH, XapakTepHBIX AJA NPHIJIOTHHHOrO yyacTka. B macMmypHble AHH
CYTOUHBIH Xo# anbbeno u Kos((pHUHEHTOB NPONYCKAHHS CrJjaieH,
P 3TOM BeJIHUHHA NOTJOUIEHHON pajHallHH cocTasBaser oxoso 909%
NOCTYNAIOUeH Ha BOAHYIO MoBepxHocTh. [Ipeobaaxanne paccesHHOMN
PajiHAlNH B 3TH JHH NPHBOJHT K HEKOTOPOMY BO3pACTaHHIO K03dhdH-
IHEHTOB MPONMYCKaHHA, 0cOOEHHO B JIBYXMETPOBOM CJIOE.

Bausnne BOJHEHHS HA BeJHUHHY aab0elo H HHTEHCHBHOCTh MpPO-
HHKAIOWUIEA COJHEYHOH pafHallHH BBIABHTE He YAAJ0Ch, NOCKOJABKY
B 3TH CPOKH pEe3Ko BO3PAacTaeT MOrpPemiHocTE AKTHHOMETPHUYECKHX
HA0/I0IeHHH, TPOBOJHMBIX € MaJbiX CYAO0B. YBeJHueHHe BOJHEHHA
CONPOBOMAAaeTCA IMajeHHeM IMpo3payHOoCTH B NpHOpe)xkHOH 30HE H
CHCTeMaTHYeCKHe HaOJIOACHHA Ha aKTHHOMETPHYECKOM TOCTY He
BCerja MoOryT ObiThb HCIOJIb30OBAHEl JI/IA BHABNEHHA POJH BOJHEHHA.

. C monmKenHeM NpO3payHOCTH BOABI BO3pAacTaeT ajbbeso BOLHOMN
OBEPXHOCTH H yMeHbuIaeTcd KoagpHuHeHT nponyckannsa. HaunGojn-
njee KOJAHYeCcTBO HaOJoAeHHA NPOBOAHJIOCHE IPH NPO3PavHOCTH 2 H
I M, ocpeinennble 3HaYeHHs KO3((HUHEHTOB MpONycKaHHsa AJs pas-
JIHMHBIX CAYOHH npejicTtaBjeHsl Ha pHe. 2. Pacnpepenenne p3pelned- -
HHIX BELIeCTB B NPHOPEKHOH 30He Moc/e NPOXOKACHHS IUTOPMOB
HMEET MecTpyl KApPTHHY H MOMKEeT MEHAThCA [Aade BO BpemMs NpoBe-
JeHHs! OHOM cepHH HabmodeHuit. B cpeanem npu npospausoctd 0,5 M
0 peicoTax conHua 40—70° annbeno BOAHON MOBEPXHOCTH H3MeHAETCH
B npefenax or 8 no 11%, a MOIWHOCTE TeNJOAKTHBHOTO CJOS COCTAB-

Jaser 1 m. HaGmojgenna B obaaunpie JHH [MOKa3aJH, 4YTO BJIHAHHE
- 00/1aYHOCTH MeHbINE CKa3blBAGTCA Ha pexkuMe anab0eio H NPOHHKAIO-
el paaHalHH TPH HH3KHX 3HAUCHHAX NPO3PAYHOCTH BOJALI, YEM MpH
BHICOKHX (Tab.. 1). _
: HMamepenne pagHalHOHHBIX XapaKTePHCTHK MPOBOAHJIOCE H B 3HM-
HHH mepHoJ. BoJILIUHHCTBEO MaTepHasoB [OJYYEHO B MEpPHOA Hava/a
, TAAHHA, KOrja (PH3NYeCKHe XapaKTepHCTHKH JeAAHOro NoKpoBa 3HAUH-
T1€1bHO MeHAJHCh. COOTHOMIEHHEe MOTrJIOLIEHHOH H OTpPajKeHHOil KopoT-
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. .= : TaGanua I

Cpennee 3nauvenue aasbeno (%), w3mMepenHuIX NpH PaZAHYHBIX
XAPAKTEPHCTHKAX MPOIPAYHOCTH W -00JaYMHOCTH

P - Bricota conwia, °
A
XapakTePcTHRD NONEPXHOCTH % % A A o+ 7o 2s o so | 60| 70
e | 8 -
= B
Bofnas Macca NpHMIoTHHHOrO | 2 o/0| 14| 12 | 11 gl - 8| 6] b| %
naeca & 10100 — | 14 | 12 | 11 10l al 9| &
TIpubpexnasn 30Ha BOAOXPAHWIH= 0.8 0/0|—]20]|16] 14 13110 91 &
ma : o8 10710 — | 14 | 13|13 ] 12} 11 111 1L
Jlem cAoMCTHT TPElHHOBATHI ¢ ~—|I (o e e s e Il S el B R
BEpanAGHHEM NY3IBPLKOB BO3- %
Ayxa

KOBOJIHOBO# coJiHeyHo#l pajaHalHH B OGOJBIIHX MPEienax BAPBHPYET
B 3ABHCHMOCTH OT CTPYKTYPH JIeJIHOrO TOKPOBa H HAaJHHUHA cHerd. |
HanMmeHblras BeAHudHa aihbeno oTMedatach AJf NPO3pavHoro Jibia, =

o6paaylollerocs, KaK NpasHio, B I1yOOKOBOLHOM MPHIJOTHHHOM TIJe-

ce BOAOXPAHHJAHILA, B TeueHHe HECKOJbKHX JHEH MOCJE Hadaqa Tasmi
peIHUHHA OTpaxkalouieit cnocoOHOCTH NOCTENEHHO noHuMKaeTcs, A0=

cTHras HANMEHbIIMX 3HAUCHHH B KoHie nepHoja. Tlpn HaJHUHH JaKe

HeBoabIIoN TJICHKH BOALI HA MOBEPXHOCTH JbAa sHaueHus aanbelo

npuGANIKAIOTCA K BEJHUHHE 12—189,, xapakTepHoil Ans BOAHOM IO-

BEPXHOCTH.
TaGapna 2

Ocpennenibie No CePHsM naGmogenni 3Hadenns aasbeno
i KosdipuupenTa APONYCKAHWA NA8 JAEASHOr0 NOKPOBA
. npH BecOTax coanua 25—35°

OGnag- | Toauwna | Annde- Km
XapaKTepHCTHRA JCAANOTD NOKpOna HOCTE, Jbga, © mo, % npomye-
Gaan . HaHns
THer cyxoil MeNKOIePHHCTHIH, MOILHOCTLIO 10/10 156 68 7
93 cM, MOJMHOCTHIO NoKPWBAET Gejechii
CEOAHCTRI Jiefl ¢ BEpanjeHHeM Ny3biphROB
BO3IyXa
Cuepsmmiics cer MoutpocTeio 1—2 cM na 0/0 3l 52 11
TPEmMHOBATOM CJOHCTOM Jbiy € BKpar-
JIeHHEM NY3HPLKOB BO3AYXa H IVIHHHCTAIX
qaCTHIL
Ha nopepXHOCTH CAOHCTOrO Jbfla MOKPhi 0/0 24 19 20
cHer MompocTeio 1 oM
Jlen cAOHCTHIH TPElIHHOBATHIT MYyTHHH C 10/10 21 16 o5
BEpANJIEHNeM BO3yXa H TAHHHCTHIX Hac-
THIL 2
Jleg npospadEbii pRIXJBI, HACHIIEHHHI BO- 0/0 23 14 an
fofl B Konue nepuojla TamHHA 3
Jlen npospadnbii seqienopato-Genecwit Oes 0/0 22 15 26
JaMeTHHX BEpPAnJeHHR MpHMece

all
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. Maroro-0Oeanle Jiegshble MoJs, 00pa3oBaHHBIE ¢ BMep3aHHEM Me-
TeNEBOroD CHera H XapakTepHule JANd Y3KHX 3a/HBOB BNajaloliHX peK,
. pmelor cpennee ajpbeno 40% B Havase nepuoja, a HaJlHuHE cHera
Ha Jb/y NOBHIIaer ero sHaveHne go 60—70% (rada. 2). Cbemxd,
npoBeieHHLiC Tepef Havajom Taguua B 1977 w 1978 rr., nokasanm,
uro npuMepHo 309 axkBaTOPHH BOAOXPAHHJHLLA 3aHATLL IPO3PAUHBIM
MaJ0TPEINHHOBATEIM JIbJOM TOJIIHHOA 22—24 cM. OKO0JIO TOJOBHHB
NOBEPXHOCTH BOLOXPAaHHJIHLIA MOKPHITO HAJAENAMH, MOIHOCTE KOTOPKIX
Ha 10—12 cm Gonbuie npo3pauHoro Japja. O6pazoBaHHI0 TPEUIHH H
Hagdeneil cnocoGCTBYIOT 3HAuUHTe bHBle KoJeOaHHs. YDPOBHA, OTMeuvalo-
miHecs Ha BOAOXPAaHHJHLLE B 3HMHHH TMEPHOMI.

OcnoBnas aksatopusa [Ickemaxoro B YaTKaJbCKOro 3a/IHBOB 3a-
HATA MHOrOCJIOHHBIM J€IsHEIM IIOKPOBOM, JOCTHrAIOUIHM B HEKOTOPBIX
nyHkrax momHocetH B 40 cM. DoJsblias 4yacTe JeJOBOro MOKPOBA 3THX
34JJHBOB MOKpPLITA MeETeJleBhIM CHEroM, COXPaHfIIHMCH BMOJOTb A0
. BCKPHITHA BOJoXpaHuaHma. CpenHeB3BelleHHad BejJHuHHa aanbelo
MOBEPXHOCTH BOJOXPAHHJHLIA AJs ycJoBuit GezobiauHoro Heba npu
" peicoTax coadua 30—35° cocrasuna 28Y% B navane mapra 1977 1.

i 31Y% B kKouue despans 1978 r. :

BennunHa npoHHKAaIOUIEH yepes Jej cOJHEeYHOH pajHallHH, Xapak-

Tepuayiouasca KoaQHIHeHTOM NPONYyCKAHHA, BapbHpyeT B OOJBIUIHX
npefesax M ONpefenseTcs CTPOEHHEM JeAAHOro MOKpPOBa H COOTHO-
eHHEeM TOJIIIHHBLI JeAfHOro NOKpoBa H CcHera Ha Jpay. Hannune
¢Hera, Kak 3TO NOATBepXKAaJock MHOrHMH HabGmwojaeHuawmu [2], npak-
. THUECKH TpeKpaliaer MOCTyNJeHHe KOPOTKOBOJHOBOH paaHalnH K
HHXHEH NOBEPXHOCTH JEAAHOro noOKpoBa. ,,[[ﬂ:il JIeAAHOr0 MNOKpOBa,
BeTpeyaiollerocss Ha YapBakcKOM BOAOXDAaHHJHINLE B NepHoA Habalo-
AeHHH, joJsa npoumlenineii yepes JeJAHOH NMOKPOB pajHalHH OT IMOCTY-
nHBIIEl Ha ero NMOBepPXHOCTB cocTaBHyaa 25—309% npH ToJAULHHE Jbja
= 20—24 cm (Taba. 2). !
BeanuHHa TpoHHKAaIOUEH pajiHalHH XapaKTepPH3VeTcd TOBRILIEH-
HOH H3MeH4YHBOCTBIO He TOJBKO [IJ5 Pas3jJHUHBIX JeIfHLIX NoJel, HO
H B KaKJ0M OT/JeJbHOM NyHKTe HaOJIOAeHHHA H CHJIBHO BapbHpyeT
0T B3AHMHOrO PACNOJIOMKEHHS KPHCTAJJIOB JibJla H HaNpPAaBJIGHHA COJ-
. HEUHOTO MOTOKAa, XOTH OCpPelHeHHble 3a BCce CepHH HaOJIIOJAeHHH BeJiH-
' YHHE He BBLISIBHJH OJHO3HAYHOH 3aBHCHMOCTH Ko3dgHIHeHTa npo-
NyCKaHHs OT BHICOTHL coJIHIA (pHc. 1 6).

HamepeHue HHTEHCHBHOCTH COJIHEYWHOH pajHallHH Ha pasJHYHBLIX
raIy6HHAX Mnod JeAAHBIM TOKPOBOM TNOKAa3adH, uTO Ha ray0HHax
2—25 M ee 3HAUEHHS CTAHOBATCH HHKe YYBCTBHTEJbHOCTH npHOopa.
Takam o6pazoM, Noja 30HOH PpacnoJoxeHHsi HaHboJee MNpPO3PaiHOro
Abjla, HE TOKPBITOrO CHEA{HLIM TOKPOROM, MOLIHOCTL TENJOAKTHBEHOIO
¢fiosg BOAHOI Maccel cocraBasier okojgo 2 M. [Ipu stom Bomoit morJaio-
uaerca go 209 ifocrynalouledi Ha MOBEPXHOCTB JibJa COJHEUHOH
. pajiHalHH.

BBl B O O bl

Pexkny YapeakcKoro BOLOXPaHHJHINA B MEPBLIE rojlbl SKCNAyaTa-
lHH XapaKTepH30BaJIcsl NOBHIIEHHEIM BOAOOGMEHOM, YTO NPHBEJNO K
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¢OpMEPOBAHHIO BOAHBIX Macce nuskoii mpospaunoctH. Cp:
Hule sHavenHa Koadh(HIHEHTOB NMPONyCcKaHHs B PasaHuHBIX
joema MeHsoTcs Ha ray6uHe 1—2 M B 32BHCHMOCTH ot
061auHOCTH 4 npospauHocTH BoAwl Ha 10—15%. e

B mepHoji J€AOCTaBa MpPH OTCYTCTBHH CHEra Ha abay 29
nocTynaloueil coMHeuHoil pajualni NpoXoAHT CKBO3b Jied H

aeTes BOAHON maccoil. CHeXHbill MOKPOB MOUIHOCTBIO 2—35 €

miaeT BeaHunHy aJnabbeno A0 60—70% wu NPHBOJHT K HOHHH
Ko3(hpHIMEHTA MPONYCKAaHUA CHCTEMbl CHer — JIed A0 70,
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~ B. A T'OPOXOBCKHH, A, M. KASAKOB, 1. I. HYPBAEB

qf 'lEEKHH PEJXUM H TETJIOBOH BAJIAHC
3 ‘-IAPBAKEKBI"D EGHDXPAHHJI HILA

CKOE BOAOXPAHHJHILE PAcloNOKeHO B OTPOrax 1oro-sanaji-
[lans 1 sanuMaer BypuMyJHHCKYI0 KOTJIOBHHY TPH CJHA-
kaa u llckem. JlonuHHoe pevyHOE€ BOJAOXPAaHHJAHLIE, OCY-
€€ Ce30HHOe peryJHpoBaHHEe CTOKA, HMEET TMpH HITY
* u nuomans sepkana 40,1 xm* npu HaubGoJbIIEH Tay-
M. Cpeinss ce3oHHas AaMIVIHTYAa KojeGaHHsi YPOBHS
5 M H HaHOoJblIAA — DD M.

:':-":-. - HacTosuleH paboTBl MOJIOMEHB JAHHBIE IKCOEAHIHOH-
I0eHHH, NPOBeNeHHEIX Ha BoloXpaHuauile B 1975—1977 rr.
pueckuil pexkum YapBakckoro BOLOXPaHHIINILA, KaK BojoeMa
| THIA, XapakTepH3yeTcsi UeTbIPbMS OCHOBHLIMH (padamu

Hﬁ IPOrpeB BOJAHLIX Macc MPOTeKaeT B JBA 3Tana W HayH-
- 10A0 JabjoM. Ha nepepom aramne NPOHHKAIOILAA CKBO3b
Has pajanaus 1 GoJee TeJble BO/AbI NPHTOKOB {pﬂpxmp},rm'r
BHIILIEHHe TemMnepaTypsl Bojbl Ha 0,05—0,1°C/eyr.

| 9Tall XapaKTepeH OYHIUEHHEM BOJAOEMa OTO Jbjla H POCTOM
et BoAael Ha 0,1—0,2°C/cyr. IlepHoji BEceHHEr0 HarpepaHus
ercs B Tpertbeil JieKajlde mapra npH Temneparypax 2—5°C

_nﬁ cTpaTHhHKALMH.
YaHH/IH1ILe }:EI]}ELKTE]}HS‘-.-’ETCH BLICOKOH CTeleHblo BoLo0OMEHaA
TEPMHUYECKHH PEXHM €ro CyUleCTBeHHO 3aBHCHT OT TeMIe-
0Ll NIPHTOKOB (TalJ. 2). Brexas B BOJAOEM, BO/Abl NPHTOKOB
[IEPHOA XOJ0jHee MOBEPXHOCTHBIX, HO TelJjee MPHIOHHBIX,
il C YEM OHH TNPOXOJAAT BOAOXPaHHJ/HLIE TPAH3HTOM Ha rayoHHe
LC ;M. ST0 BJAHAET Ha pacnpenejieHHe TeMnepaTtypbl BOAH MO
 (opmupysi HerayGokoe [5—1[} M) PpAacno/oMeHHe ¢J0s

']r__‘wnua.aﬂem JETa» B BOJOXPaHHJHILE HAOJIOAACTCA YCTOH-
[asi CTPATH(PHKAILHA C rpaJiHeHTOM TeMAepaTyphl OT MOBEpX-
any go 15°C (puc. 1). HEHEHHIIBGETB TeMiepaTypsl BOJILL
HH cocrasaser 2—3°C.

befl AEeKaAbl HIOJIA Ha Bﬂ.ﬂ.ﬂxpaﬂmu{m.e HAYHHAGTCH OCeH-

=y s



Kosddmuuent eopoobmena Yappakcoro BOJOXPaHHAMLLA (1975 r.)

TaG6anna 1

ke

KoMnoHeRTH 1 11 111 1V \' Vi Vil VIl IX X v 4
Wep.uec, MAH, M 212,42 | 211,97 | 204,02 | 314,89 372,70 | 571,50 | 561,33 | 281,55 |206,89 192,99(200, 71{209, 66
CTo0K, MAH. M° 126,0 121,7 138,7 341,7 581,4 711,0 06,7 629,9 |270,0 |194,0 |133,0 |132,5

W
K= Cion 1,69 1,74 1,47 0,92 0,64 0,80 0,62 0,45 | 0,77 0,99 1,51} 1,58
K B cyTEH 52 49 45 28 20 24 19 14 23 31 45 49

. Ta6auna 2
BryTpHronosoe pacnpejenetue TeMNePATYP BOJAL NPHTOKOB H BOAOXPAHHAHLLA _
OGBerT I - 11 11 v v Vi Vil Vil IX | X X1 | X1
p. Harkan 0,8 1,1 2,4 8,2 9.2 11,8 15,4 15,8 13,0 _q.m F2Aas0:3
. Pp. Tckem 1,4 1,7 4,6 8,1 8,9 10,0 11,6 12,2 (10,5 7,4 30| 2,0
mn. ..._n___u.uh“ .



Hee  oxJyazkjaeHHe. CpeJHecyToyHas TeMmIepatrypa MNOBEPXHOCTH BOABI
K Havyajay mepHoxa pasHa 22—23°C, a y aua 9—I10°C. B stor nepnox
NPOHCXOJHT IepecTpoHKa cTPAaTHGHUHPOBAHHOCTH BojoeMa, H K Tpe-
TheH Jekane gexabps a)

HACTYMAeT TOMOTEPMHA ) 1
npH Temmepatype Bcell J
BojAHOH Maccel 3—4°C. :

Bonuele Macce K
OKOHYAHHIO OCEHHero ox- 4~
JaXIeHHs HAXOJAATCHA B
HEYCTOHYHBOM  COCTOf-
HHHE — HabJawgaerca
CIJIOUIHOE KOHBEKIIHOH- 6
‘HO-BETPOBOE MepeMeLlH-
BaHHe.  HMaMeHUYHBOCTH
TEMMOEpaTypel BOAHE 1O -
AKBATOPHH  COCTaBJIsIeT
2—3°C, nmpuuem B ray- 40
DOKOBOILHOH 30HE H3-3a
TEPMHYECKOH  HHEpPIHH ey |

BOHBIX Mace — 0,1— Ie M

0,2°C. )

"~ HNaapeefimee mage- - IrZ\\\_ _~ —

HHE TEeMIEpaTypbl IpH- L

BOAHT K GOopMHpPOBAHHIO

obpaTHOi TeMmneparyp- 40} i

HOWf crpaTHhHKAIHH C

Pa3HOCTBIO TMNOBEPXHOCT- S O L R P e B e ]

HHIX H MPHAOHHBIX CJIOEB I e A, e & X

B 0,5—1,5°C (pue. 1). - pyo 1. Pacnpenejenne TeMmepaTypsl BOAB B
JlegocraB - ycraHas- npunACTHHHOR aode Yapeakckoro BogOXpaHu-

JHBaeTCH B-KOHIe Je- : JIHILLA :

;_[{_alﬁ_pﬂ — - HayaJie fHBAa- a— 1975, 6 — 1976, & — 1977 r.

'pA NpH CyMMe OTpHILa-
TelbHBIX TemmepaTyp Boafyxa: E(—t) =60-80°C. B nepeyio odepelb
JbJ0OM MOKPHIBAeTCA 30HA BLIKJHHHBAaHHA MOANOpa, 3aTeM LEeHTpalb-
Hasg 1 npunjgorHHHas. TonmuHa Jabda pocruraer 32—36 cM. Temmnepa-
Typa BOAHON. Macchl BO BpeMs JeldocTaBa He omyckaercs Huke 1,0—
1.2°C.,

B 9TOT nmepHoj BHYTPHCYTOUHBLII XOJ TeMNEpaTyphl BOJBL MeHbILE
MOrPELIHOCTH ee ONpeieenHs.

BHYTPHCYTOUHLIE H3MEHEHHA TeMmlepaTypel [MMOBEPXHOCTH BOJAEI B
JeTHHi _nepHoA cocTaBJaloT B cpeanem 3,0°C, mocruras 7,3°C. MakcH-
MYM H MHHHMYM HaOJI0falOTCs COOTBETCTBeHHO B 15—18 u 6—9 u.

BuyTpHCyTOYHAsT H3MEHUYHBOCTb TEMMEpaTypbl XOPOIIO NpPOCHeiKH-
BAETCA B BEPXHHX CJIOSX H MOCTENeHHO 3aTyxaer ¢ raybHHOH. B npH-
. IOHHBIX CJI0AX HepeAaxko HaGmiofadHCh aHOMAaJHH CYTOUHOTO X0XAa, 4TO
BLI3BAHO MepecTPOHKON NOJis TeueHHH H H3MEHEHHAMH B peXHMe pa-
6ot ['2C (pue. 2).
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B BeceHHHH H OCeHHHH MNMepHOAL H3-3a HEeYCTOHYHBOH MeTeopofio-
rHyeckoii o6CTAHOBKH TEMIEpaTypa BOJAHE BecbMa HEyCTOHYHBA H MO-
JeT mnpeTepneBaTh CYLIECTBeHHBEIE H3IMeHeHH:. R
Tennosoft Gananc Yapeakckoro Bopgxpa-

HHJHILA, OTJHYAKIIErocs BBICOKOH MMPOTOYHO-
\\_,»—6\0_1 CTbIO, NPeACTaBJAAeT ONpeAeJeHHBIH NpaKTHYE-

CKHH HHTepec, |

» Bananc Oblyl pacculTaH no MecdAlaM 3a Ie-
i puon 1975—1976 rr. Pacwer TtenJiosanacoB
i e Q BuINOJMHEH MO caoAM ¢ HHTepBajaom 10 M.
O61ee TenjaocofepXanHe ONpeneseH0o CyM-
p—*"’“m“ﬂ# MHPOBAHHEM MOCJOHHBIX TENJA03aNacoB.
BuyTpHrofosoe H3MeHEHHE TenJocodepiKa-
LS HHA XapaKTepHayercs MaKCHMyMOM B HIOHe—
AL mione (1,310 v kan) 1 MHHEMYMOM B fIHBa-

pe (200—300 T kax). Poct TeMnepaTypel BO-
Puc. 2. Cyrounuit xon Jbl B cepeflHHe JieTa He NMPHBOJAHT K yBeJHue-
TEMIepaTypsl BOLW HA HHIO TeMJOCOLEePMAHHA B CBA3H C PE3KHM

pasiHuHEX  rayOumHax T OIOX DA HIITH-
Mo MaMepeHuam 30— YMECHBIUCHHEM o0beMa BOAL B BOJ P

31 aprycra 1976 r.: me (raba. 2).
1, 2, 3, 4, 5— coorser- Pacuer paanaunonHoro Gananca R mpous-
ETB'E]IH"JID r[;gc]:j:allf:fbp Dy BE‘H'E-H C_ HE“GJLHOHHHHE?.‘ M&TE‘PHEHGE HHT}I’F-

HBIX H3MepeHHH M C TpHBIEYEHHEM [JaHHBIX
MeTeopoJorHueckoil ¢r. Talkenr, obceppaTo-
pHA.

MakcHMaJbHBle — 3HaueHHs  pajHanHoHHOro Ganaanca (17,4
= 18,6 xkkan/cM?) HabGmOZAOTCA B HIOAE, MHHHMAaJbHble — B Jexabpe
(2,88—2,96 kkaJa/cM®) npH cymMMapHOM sHa4YeHHH paJHauHOHHOro Ga-
JaHca 3a rof, npeswmaiomiem 120 xxanfcm® -B JeTHee Bpemsa B BONO-
eM nocrynaer a0 45% rojoeoil cymMel Tenaa (tada. 2).

3arpartsl TenJia.Ha Hcnapenue (EL) u typGyJenTHHI TenJcoOMeR
¢ atmoctepoit (P) paccuntHBaduck no meroanke [1], npn sTom npo-
H3BOJHJICA Tepecuer MeTeo3JIeMeHTOB, HabGnwogaeMeix Ha Gepery,
K YCJOBHAM OTKpPHTOH oOaactH ([2].

-  3a pacueTHLI NMEpPHOj 3aTPaTa TelJla Ha HCIapeHHe H3MeHAercH
or 7,5—13,56 kkanaf(cm?-Mec) B Hone — aBrycte, go 3,0 xkxan/(cm®:
~Mec) aumoit. (taba. 2). TypGynentHoli TenaocobMeH c aTmochepol
XapaKTepH3yeTCA MNOJOKHTEeNbHEIMH 3HAUCHHAMH B BeCceHHe-JIEeTHHH H
OTPHLATEJbHEIMH B OCEHHEe-3HMHHH TepHObL.

Bricokad cTelneHb Hﬂ,‘lﬂﬂﬁMEliﬂ, ocobeHHO B JleTHee BpeM#da, OKd3kbl-
BaeT CYUIECTBEHHOE BJHAHHEe HA TenJorol HajaHc BOJAOXPaAHHIHIILA B
f1emoM. B teuenune roga KoJHYECTBO TellJia, TepsaeMoe B peE3V/bTaTe
cOpocoB BOAK, jocTHraer 78,8 kkaJfem® nag 65,5% cyMMbl NPHXOAHBIX
KOMMTOHEHTOB. CHE,J].GBHTEJ'I[:HEJ, Jaie He3HAUYHTEeIbHBI¢ MOrpellHOCTH
B onpeaesIEHHH TENJOBOGc CTOKa BHOCHAT CYLIeCTBEHHRIE OlIIHOKH B
pacuer TenJoBoro OanaHca. .

Kak caenyer Ha pacuetoe (tabJ. 3), TenJOBOH CTOK B TeueHHe
7—9 mecsilleB B rofy HMeeT OTpHIATeJbHBle 3HAYEHHS, a B MepHOR
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HHTEHCHBHOTO BOJ0OOMEHA CYUIECTBEHHO TNPEBHIIAeT pajuz
‘banauc. - PERE ' '
Benuunnbl HeBA3OK TenJOBOro GajaHca HECKOJBKO BHIIE 10
‘MbIX 3HAUEHHH, HO NMPH HCMOJb30BAHHH TePMHUYECKHX CHLEMOK 10
pacuera Boapacraer Ha 5—79%. i

=

BblBOJIbLI

1. TepMHuecKHl peiKHM H TeNJoBoi GagamHe Yappakckor
HHJIHIA BO MHOTOM ONpeJeJferTcs BLICOKOH CTENeHbI0 |
B JieTHee Bpems ¢ yBeqHYeHHeM cOGPOCOB BOABI TENJOBOIH CTOK Mf
XOOHT APYTrHEe KOMIIOHEHTHl TEIJIOBOTO GaJiaHca. 3
2. Pacuer tenyiosoro GanlaHca BOJOXpaHMJHIIA TpeGyer e
THUYECKOrO H3Yy4YeHHs H3MEHUHBOCTH TEINJIOBOro cToka. [IpH mpois
CTBE DEry/IAPHEIX TEPMHYECKHX CHEMOK TOYHOCTH DACUETOB BO3PS
eT Ha 5—T79. : 3

]

CITHCOK JIHTEPATYPEI

1. PykoBoACTBO NO rpagHenTHHM HaGMIOACHHAM H ONPEAJCHHIO cO

X Tensomoro Gananca—JI, Tuapomereomspar, 1964, 130 e =

2. YKasaHuA N0 paciery HCmapemus ¢ NOBEpXHOCTH Bogoema. JI, THAD
nanar, 1969. 84 c. "



H. E. 'OPEJKHH, H. 5. MHJABKHC

i HMCINAPEHHE C BD,[I,UEM{}E
y. PH&CAHCKGI‘I} O3EPHOTIO KOMIIJIEKCA

'Yy3KaH, ABJseTcs Haubojsee KPYNHBIM O3ePHBIM MACCHBOM
. Ceippapbi. Peixxum HppHrauHoHHO-cOpPOCOBBIX 03€p, CYM-
Ollajlb KOTOPBHIX cocTaBuia B 1972 r, 2448 KM2, 3HAUHTEb~
TCA B MOCJEIHHE OB

5IM PACXOJHBIM KOMIOHEHTOM BojaHoro OaJjaHca Oeccrod-
aliCKHX 03ep, ONpejeqsIoUHM HX PEKHM, B NOCJACAHHE rObl
| HCTapeHHe ¢ BOJHOH MOBEPXHOCTH.
APEMS KOMIVIEKCHBIX 9KCINEIHIHOHHLIX HccaeaoBaHHl 1973 —
a4 BHINOJHeHa GoJiblliag nporpaMma HaOJIOJeHHH 3a rHA-
[OFHYECKHMH XapaKTepPHCTHKAaMH, BJHSAIOUHMH Ha DeXHM
 BKJIIOuAIOLIaA KPYIJOroAHYHEIE METeOpOJOorHuecKHe, akTH-
ecKkHe TenJjobajancoBpie HaGJal0JeHHA. B JIeTHHE MecsIlkl
jJHch HaOJOfeHHs Ha nJaasyyeMm Hcnapuredae [TH-3000.
aMMy HaOJIofeHHii 3a MeTeOPOJIOTHYECKHM peXHMOM Hak
eif 03ep BXOAHIH TakKe HaOJAloJeHHS MO caMoOMHCLaM, pei-
}YTOYHBIE CTaHIHH, THPPOTEPMHYECKHE CheMKH. [l1oCKOJBKY
BEHHOE H3MepeHHe HCIIapeHHs Ha MJlaByueM HerapHTese
TOJILKO HECKOJNBKO JeTHHX mecsaues 1973—1974 rr., a mno
M HasemHbIX Hemaputedyed I'TH-3000 ne Bcerja ofHO3HAYHO
JAUTb O BEJHUYHHE HCIapeHHs ¢ BOAOeMa [5], nas Koauuect-
EHKH MHOroJIeTHel BeJHYHHBI HCIAPeHHs W ee BHYTPHIOJO-
pefe/enns HeoOXOAHMO NPHBJEKATH pacyeTHbIe METO/bI.
SDHOCTL BEeJHYHHBI HCIAPEHHs, TOJyYeHHas pas/iHYHbIMH
SIMH MeTOJaMH, BO MHOTOM ONpeAe/fercs HaJexHOCTBIO onpe-
METEOPOJIOTHYECKHX XapaKTePHCTHK Hajl aKBaTOpHeH o3ep.
AHCKHIT 0O3epHbIHl MACCHB PacloJIOXeH Ha CThiKe ABYX KJAHMa-
AHOHOB C PE3KO OT/IHYAIOLIHMHCH THAPOMETEOPOJIOrHUeCKH-
SPHCTHKAMH — opolaeMbiM  MaccuBom [oJIOAHOMN cTenH H
KeisplakyM. B ncesenyemom paiioHe oTmeuaioTcs G0JblIHe
METEOpOJIOrHUECKHX XaPaKTEPHCTHK, NMPH 3TOM NPOCJeHH-
3pacTaHHe KOHTHHEHTAJbHOCTH KJHMATa C BOCTOKA Ha 3a-

;:i__ranHnm AedAAUHOHHOTO MOHHMKeHHs, 3aHATOrO Tenepb
\itnap u Tyskau, mnpocThpalouerocs Ha 160 xm B cesepo-
PO-3anajHOM HanpaBJeHHH Mapajiie/bHO MPEAropHOMY meabdy

. 59

.
B -



HypaTuuckoro xpe6Ta, cpeiHeMHOrOJIeTHss TeMnepaTypa BO3j
rojabl, npejauecTeyioliHe oO6pasoBaHHIO O3ep, B JIETHHE MECHUE
HseTes Ha 2—4°C, BiamHOcTh Ha 4—5 m6ap. HecKoJBKO MEHBI
Bee ke aHauuTedpHbie (Af=2°C; Ae=1,5 mbap) H3MEHEHH O

|

- ALY YN

e

#
e BMIAK

“Puc. 1. MMosTopremocTh nanpasienuii serpa B paiiode ApHacaickux ;qit:-
: 1973 r.} :

[0TCsi B I0TO-3aMa/HOM HanpaBjeHuu Baois BocrouHo-ApHacai
o3ep, NpejcTaBsiolux coboii y3Kyi0 LENouKy BOAOEMOB, BLITAH)
Ha 70 kM H cOeJHHEHHBIX I[POTOKAaMH.
Bo3HHKHOBEeHHe KPYMHOro Bojoema muomankio Goiee 2400
‘B NYCTHIHHO 30HE NPHBEJO K H3MEHEHHIO B pelKHME MHKPOKIHME’
CKHX XapaKTePHCTHK, BEJHUHHBI KOTOPHIX Hajl BOJHOH MOBEPXHOL
BO MHOPOM OTJHYAIOTCA OT npHJjeraiouleir cymn. Fameruie:
NpakTHYECKH BCeX KOMIMOHEHTOB, B TOM uHCJ/e TeMNepaTypBl, Bl
"HOCTH BO3JyXa H CKOPOCTH BeTpa, B IEPBYIO O4epelb BJHAION
‘HCIapeHHe. - =
" Jlaa pasHuHHON TeppHTOpHH CpejHeil A3HH xapakrepeH ¢
"BOCTOYHBI MepeHoC BO3AYIUHBIX Macc, 4To NOATBEPHAAETCHA
‘MeTeopoJorHueckux cranmui Yapaapa, Maunkyayx, Dpi’lﬁﬁ%
puw, JyeTanK, pacno/io:KeHHBIX BOKPYr 03€pHOro MaccHBa. |
“HHe 3KCMeAHIHOHHBe MeTeopojornyeckue Habmogenus Ha TMCHE
“‘kaH, PACNOJIOMKEHHON Ha MbiCe, pasjeJsionlen osepa Aiilap 1 Tyags
OKA3a/JH, UTO ¢ BO3HHKHOBEHHEM 03€p MeHsercs BeTPOBON ek
TepPUTOPHH, [ KOTOPOro B JIETHHH IepHOJ cTajlH XapaKTepHH BE
‘cepepo-3anaaHLlx pyMOOB, HanpasJ/eHHble BAO/b rAaasHofl ocH 0

(puc. 1), |
60
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AHANNH3 SKCHEIHIMOHHBIX METeOpOJOrHuecKHX HaGJIoJIeHHi MoKa-
3aJ1, 4TO TOJE BETpPa B PA3jIHUHEIX 30HAX O3€p HMEET CJ0KHYIO KapTH-= .
sy, [IpH CHHONTHYECKHX Mpoleccax, XapakTepH3YIOULIXCA npeobJana-
HHeM LITHJIEBOi MOrojpl, Haj Pas/JHYHLIMH 03CPaMH yCTAHABAHBAIOTCH,
KaKk nMpaBHJIO, JIOKaJlbHble BETPHl, OXBa- v
THBAIOIIHE HEeGOJBIIYIO aKBATOPHIO 03€ep. 7
CKOpOCTH 3THX BETPOB cocTaBifioT l— 20
92 Mfc H COOTHOUIEHHE HX B pas/HYHLIX
30Hax o3ep MOeT GbITH CaMBEIM PasHO- 10 e .
ofpasupiM. TIpH cKOpOCTAX Berpa BhILIe af 0% 12 15 8 ¢
Tpex-ueTLIPEX METPOB B CeKyHAy OTMe- /
yaercss yOOpAAOYGHHE BETPOBOTO TOJA,  Puc. 2. CyTounblii Xou orio-
i Ha Bcell aKBaTOpHH 03ep yCTaHaB/inBa- el CKOPOCTH BeTpa Hai
JoTCi BETpbl MPEHMYLIECTBEHHO OAHOrO BOOSMOM H CYLIed
panpapaennd. I[Ipn 3aTom oTMevMaeTCH
focTeneHHOe BO3pacTaHHe CKOPOCTH  BeTpa ¢ yAdJjeHHEM OT HaBeTpeH-
Horo Oepera.
~ Ha cooTHOUICHHE CKOPOCTH BETpA, HaMepeHHOl#l Ha OeperoBuIX TMO-
erax W HAJL BOAHOII TNOBEpXHOCTBIO, GOJIBLIOE BJHAHHE OKA3BIBACT
YCTOHUYHBOCTE aTMOC(EpEl, UTO MPOCJAEIKHBACTCS HE TOJBKQ BO BHYTDH-
TOIOBOM. HO H BO BHyTpHcyrounom xone. OcpenHenHbie JaHHbIE
90 cyTouHbIX HaOJ0AeHHH, NPOBEJCHHBIX B JIETHHE MECHIEL B IIeHTpe
03. Ty3aKaH, nmoKasaJ/H, YTO B HOHHBIE CPOKH MPH HeyCcTOHYHBOM COCTOS~
HuH aTmocdephl CKOpPOCTbL BETpa Hal O3epOM B CPEHEM B JBa pasa
MeHbllle, UeM HAaj NpHJeraolleH cylledi, Toria Kak B JHEBHHE qachl
pcero B 1,1 pas (pue. 2).

PaznHoo6pa3He KOHKDETHBIX MeTeOpOJOrduecKHX ycaoBui, (Qopmu-
pPYIOIIHXCS Haj BOJOEMOM B pas/MyHbIe CE30HHI roia, H oburas Hepo-
CTATOUHAF H3YYCHHOCTh BETPOBOrQ PeMHMa ONMpeie/HJH MEeTOA pacs
gyeta 10 [JAHHHEIM GeperoBhIX MeTeopoJorHuIeCcKHX CTaHIIHH,

OcpenHenHas  CTATHCTHYECKAH 3aBHCHMOCTE CHHXPOHHBIX
HaGJIIOIeHHII 33 CKOPOCTBIO Berpa Ha GeperoBoi METeOPOJOrHYeCKOH
CTAHIIMH M HaJ BOJ0EMOM, PaBHOMEPHO OXBaThHIBAMOUIAA HaBaI0AeHHA
B0 BCE Ce3OHHI roja W BpeMs CYTOK, MoKasaja, 4TO CKOpoeTh Berpa
Hajx BojoeMoM B cpeiaHem Ha 1,1 m/c BoIlle, UEM 110 noxKazanHam Gepe-
rOROLL CTAHIMH, YTO H OBIJIO MPHHATO MNpH pacuere cpeiHEMECAUHBIX
- BeJIHYHH CKOPOCTH BeTpa Hal aksatopueit ozep (rabu. 1).

BiajkHOCTh BO3JAyXa, H3MepeHHass Ha KOHTHHEHTAJbHBIX MeTeo-
CTAHIHMAX B JETHHH mepuoia, Ha 2—4 mMOap HHXKE, UEM HabJmogaeMasn
gajx aksaTopueil ozep. Xapakrep TpaHc(hOpPMallHH BO3AYIIHOro MOTOKA
IpH ero ABHIKEHHH HaJ PasJHYHBIMH NOACTHIAIOIIHMH MOBEPXHOCTHAMH,
KaK MOKA3a/dH MHOrOUHCJeHHBHE TCHrpoTepMHUECKHe ChHEMKH, B yC/10-
BHAX Pe3KOro pasjHuHsS MEeTeOpPOJOTrHUECKOTo pPeinMa npuieramouiei
NYCTBIHH H BOJHOH NMOBEPXHOCTH HMEET PAL ocobeHHOCTEH, CBA3AHHBIX
¢ MHKPOKJHMATHYECKHMH XapaKTepHCTHKAMH. Ho mas cpeaHemecsy-
HEIX BeJHUHH, OTpPaXaiollHX cpejHHe MOTrOAHBIEe YCJI0BHA, HaGJ101eH-
HElE TeMIfeparypa H BJAAaMHOCTb BO3AYXa Hal akpatopueit o3. TysakaH
H pACCUMTAHHAS TO MOKA3AHHAM KOHTHHEHTAJLHON MeTeopoJOrHuecKoH
crannui (no npHHATON Meroauke [12]), manu GAH3KHE pe3yJbTATE H
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10B30BAHE 117 ONpeleleHHss CPeJJHeMHOrOJIeTHHX 3HaueHHH
eCKHX XaPAKTEPHCTHK Hal akBaTOpHEeH o3ep. Hna nox-
ePHCTHK HATEKalollero Ha BOJOEM BO3[yXa CTDPOHJHCH
gie/ieHHst cpeaHeMecAuYHBX (3a MHOroJieTHe) 3HaueHHH
BCKHX SJeMeHTOB, MOJYVHUeHHLIX 10 MOKa3aHHAM MeTeo-
eTaHupil 3a nepHol A0 0o0pas’oBaHHA 03epHOl CHCTEMEL.
H KapT B COOTBETCTBHH C NMOBTOPAEMOCTBIO BETPOB pas-
ipaBjieHuil ompejelsiach TeMMepatypa M BJIaXKHOCTb
[0 BO3YXA OTJEJNbHO JJis1 BOCTOYHOrO M 3anajHoro IJecos
, Tyskan u BocrouHo-ApHacalicKHX 03€p, AJsf KOTOPBIX
HCh METEOpOJOrHHYeCKHe XapaKTepHCTHKH, TNPHBOJAHMEIE K
1aj1 BOAHOII MOBEepPXHOCTBIO. PeayJbTaTH pacuera MoKasa-
pa3oBaHHEM 03EPHOrO MACCHBA METEOPOJIOrHYECKHH PeXHM
HBIMH YacTAMH €ro akBaTOPHH cTaJj OoJjiee OJHOPOJHEIM,
1l BO3pACTAHHS KOHTHHEHTAJLHOCTH KJIHMAaTa c NpOIBH-
fa samaj coxpaHserca M Ha[ akpaTopHeii oszep (Taba. 1).
IHBAHHIO pacnpefesieHHs TeMnepaTypsl H B/aXHOCTH BO3-
0co0CTBOBAJIA CMeHa PASJIHYHEIX NOACTHIAIONIHX MOBEPXHOCTEH
OBEPXHOCTb, COMIOHUAKH, TAKBIPEI, TMeCYaHHK) GoJee OAHO-
JAHON NMOBEPXHOCTBI0O H OCOOEHHOCTH MOP(OJOrHUECKOro
KOTMOBHHEI 03ep. 3anaiHblii niaec o03. Aijap, pacno/oied-
jlee KOHTHHEHTaJbHON 30He, HMeeT HaHOOJBIIYIO CPElHION
12—9 u # o6aagaer GOJMBIIHM TENJa03amacoM, YTO B 3HAYH-
TeMeHH BAHSET Ha MHKPOKJAHMAaTHUECKHE XapaKTepPHCTHKH.
e-JIeTHHI NepHOJ CPe/lHEMHOrOJIeTHsAS TeMIeparypa ToBepX-
bl B 3anajHOM nJjece Ha 1—2°C uuie, a B OCEHHHH NepHON,
primie, ueM B 03. Tyskan co cpeaHeit ray6uHoi 6—3 M H
ApHacaiickix osepax c riyOHHaMH 2 — 0,8 M. TepMHuecKH
Jep XapakTepeH [JiA IOMHBIX MEJNKOBOJAHEIX BOLOEMOB C HH=-
M IPOTPEBAHHEM B BeCEHHHIl MEPHOM, BHICOKHM MaKCHMYMOM,
IHM N0 CPOUHBIM HabJIOAEHHAM 30°, u aauTeabHHIM OesJe-
M nepHojoM. B mocnenHHe TOABL OTMeYalHCh JielOBhIe
NPOJOJKHTENLHOCTE KOTOPEIX cocTaBuia 10—30 AHeH, HO,
KAHMATHUECKHM XapaKTepHCTHKaM, CPelHAs NMPOMOJIKHTEb-
gctaga He nmpepnimaer 5—10 aHell B He MOMKET 3HAUMHTEJIBHO
Ha BeJHUHHE HCMapeHH:.

1He ypoBHs, HaOjojaeMoe B O3epax, NMPHBOIHT K COKpallle-
PAIONIHX TOBepXHOCTell, YMEHbIIEHHIO CPEAHHX TJyOHH (Ha
970—1975 rr.), coxpallleHHIO 3aNacoB BOJLI H YMEHBLICHHIO
BOAOEMOB Ha MHKPOKJHMAT TePPHTOPHH. 3HaueHHe METeo-
IMECKHX XapaKTepHCTHK, HCMOJB3YEMBIX B AaJibHeHIIHX pacuerax
1), npuBefieHHl K MOpdoMeTpHYECKHM XapaKTEPHCTHKAM 03€p,
amM Kk 1970—1975 rr.

taq TeMmepatypa BOAH H Bo3ayxa, OJH30CThH MYyCTHIHHOH
i ¢ HH3KON BJAAJKHOCTRIO BO3/[AyXa cmocobcTBOBAMH (HOPMH-
[OBBINIEHHOTO HCMAPEeHHs C, BOAOEMOB ApHACaHCKOro O3ep-
merca. MakcHMAaJabHAA HHTEHCHBHOCTH HCMapeHHsl IOCTHraer
[epHOJ 10 JAHHLIM MJABYUero HCHapHTEJs 12—15 mMmfeyT

SpeiHenecsUHbEX 3Hauennax 8—9 mm/cyT. [Tokaszanus GeperoeBoro
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‘Henapureas 'TH-3000, yeranoBJeHHOro Ha ceBepHoMm Gepery o03. Tya-
KaH, M0 KOTOPOMY HMEIOTCA HenpephiBHBle HaOJIOLEHHA B TeYCHHE
nsyx Jet, Ha 10—159% Bblme naHHBIX naaByvero Hcnapureas. [lpa
3TOM peavKUHOHHBIH Ko ¢puuuent wmenserca ot 0,80 B BeceHHHA
NepHoJ, KOrja NpPoHCXoAHT OoJee HHTEHCHBHBIA NMPOrpesB BOJALL B HCMA-
puteqe, 1o 0,99 B oceHHHH nepHoj npH GoJIBHIHX NOTepAX TelJja Ha
HCMapeHHe ¢ MeLJEeHHO OCTHIBAIoUel TNOBEpXHOCTH O03epa.

Ins OeccTouHBIX BOAOeMOB ApHacalicKOro o03epHOro KoOMILJIeKca
BEJHUYHHA HCMAPEHHS MOCTATOYHO TOYHO MoKer OBITH onpeneneHa
‘MeTo/0M BoAHOro GanaHca, TeM GoJiee UTO BO BpeMs SKCHeJHLHOHHBIX
HCCJeA0BAHHH OBLIIH OPraHH30BaHLl  JeTaJbHBEIE THAPOMETPHYECKHE
paborel [3]. BesnuuHa HcnapeHHs, [MOJyYeHHAs METOJOM  BOJHOLO
bananca. HanGo/ee TOYHO OMpeneafercd B JIETHHH TMepHod, KOraa B
CTPYKTYPe BOAHOro GallaHca LOMHHHpYIOLlee 3HAUeHHe HMeIOT TpPH
KOMIMOHEHTA: HCNapeHHe, APeHaXHLIH MPHTOK H H3MEHEHHe 3aMnaca
BOABI B o3epax:. B auMHHMI H BeceHHHH NMepHOABI, KOraa B BojAHOM Oa-
JaHce 3HAUHTeJbHAs pPOJb NPHHAMJIEXKHT aTMochepHBIM ocagxkaw,
BEeJHUHHA HCIAPEeHHA MO¥KeT ObiTh OnpefejeHa JHIIbL TPHOJHIKeHHO,
MOCKOJBKY OCaJKH HAaJ aKBaTOpHell o3ep oNpelelsioTCH ¢ [OCpell-
HocThio 10—3059;.

PerynsapHele aKkTHHOMeTpHYECKHe H TenJo0OaaHCOBHe HAOJAOACHHA,
KOTOpPEIE MPOBOAHJHCE Ha OGeperoBoit METEOPOJOrHUECKOH CTAHIHH H
HaJ OTKPBITOH BOJHOH NOBEPXHOCTBIO, MO3BOJIHJIH pPAacCYHTAThL HCHape-
HHE H MeTOAOM TemnJioporo GaliaHca, BeJHUYHHA KOTOPOro COH3MepHMA
¢ JAHHBIMH, TMOJYYEeHHBIMH BOAHEIM GaaaHcoM H HaGalogaeMBIMH MO

Tabnwuma 2

Habaogennsle pasaMunbMH METOLAMH 3HAYMEHHS HCOAPEHHSA
¢ 03, Tyskan 3a 1973 r.

Cnocof onpegencann v v Vi VII VI X
Henaputens ® rpynte | 120 194 991 306 308 184
‘Hcnaprrens B Bonoeme 153 274 272 272 182
E,=083 E,= 125 992 235 268 141

__ _Bo— #gnp

-E-’;} —_— EE'.'H}
ITo Boanomy Ganaucy 117 215 240 251 150
Ilo Tennopomy Oanau- 114 230 248 271 165
Ccy

puenapureaio. Heckoleko NOBHIIEHHBIE 3HA4YeHHA, NOJYYEHHBE METO-
JA0M TenJoporo OaJaHca, BO3MOMKHO, CBN3AaHE € HEJOCTATOUHO TOTHEIM
yvyeToM TenaooGMmena mexcay ozepaMu Afgap u TyskaH H tenaooOMe-
HOM ¢ AHOM, BeJHUYHHA KOTOPOTO ONpellefisiJiachk pacueTHHIM METOHOM -
(taba. 2).

dakTHuecKH H3MepeHHBIE HA IJaBYUeM HCHApHTele BeJIHYHHH,
NpHBEJEHHEIC K 3HAYEHHAM JJA OTKPLITOH BOJAHOH MOBEPXHOCTH, COrJa-
CYIOTCA ¢ NAHHBIMH, TMOJYYEHHLIMH HE3aBHCHMO METOJaMH BOLHOrO H
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1¢ BeJHYHHBI HCIIAPEHHs 3a 3TOT JKe MepHOJ Mo pasiHi-
JeCKHM (hOpMYyJaM MOKa3aJjo, 4TO MHOrHe METOABl JaloT
JIBTATEL C pacXoiKIeHHeM 3a Bech JIETHHH NMepHOJ] MOopAm-

. 3KCTpeMajibHBIX
¢ npeobaaganneM
VCAOBHIT HAH TpH -
b aerpax ,IIJ.].‘.{ID,E[H-

(HX 03€ep ¢ JHANAas0-
HEHHS CpeHEeMHOro-
i CKOpOCTH BeTpa 2—
e, DONBIIHHCTBO, hopMmy.T,
{BAIOUIHX BJHSHHE CKO-

ai | R z | |

BOOAHOrO napa, na-
ie pe3yJbTaTHl (pHC.
{ oTHOCATCA (hopMy-
- [12], A. I1. Bpac-
-'HS A. Bukyaunoii
_'_.nnﬂanhl{ble 3aBHCH-

. MOJyYeHHBIE A
*’haﬂn B. H. Peii3pu-

2TPpa H PasHOCTH YII- g e R 1 W

Puc. 3. 3aBHCHMOCTE HHTEHCHBHOCTH Hcna-
peHHs OT MEeTe0pPOJAOrHYeCKHX tharT 'IP

Mo Pa3NHIHEM pacdeTHHM MeTofam, lpe-
YroMBHHKAMH OTMEYeHsl CPeHelcKajgiue
BEJHYHHE, HAOMIOAeHHBE Ha O3 T}’:n-:ane
1 —E=0,14 (e — ex0), (140,72 W), 2—E=
=013 (Co— ) (14+0.72 Waa). 3-—E 015
(s — €300) (140,72 Wano), 4 — Em0,16 (2 — Laoa)
(140,61 Wise), 5— E=0,16 (fs— €m) (140,69
wﬂﬁ}l ﬁ_E-DJE {Eﬂ'_m:l WMI ?_E-Dulz

{03 — em0) (140,72 W‘;ml

, Ansg TypMeHnn —

C. Opaosckum [10]. Comnsmepumble BeJHYMHB MOJYHYEHB H MPH
b30BaHHH HEKOTOPLIX (hOpMYJ, B KOTOPHX B KayecTBe HCXOAHBIX
CNOJIB30BAHB 3HAYEHHA TeMrepaTyphl BOAB H BO3LyXa W Je:

BaamnoctH [4, 6, 7].
, DBHAX, KOrjaa nrpaﬂuuem[mﬁ (paKTHUECKHH MaTepHaJ He Mo3-
HO3HAUHO BEIOpATH JIyUlIHH METO/l pacuera, H3y4ueHHE MHOrO-
£ HUfH HCNapeHHs M 3aKOHOMEpHOCTeH ero pacnpejeleHHs
A8JHUHEIX BOJOEMAX H 30HAX 03ep BEIIOJHAJNOCE HAa OCHOBE pacue-
10 npnrj,me I'TH c npusieueHnem (akTHYeCKHX Ha0J0LeHWH.
'-;‘a BeJHYHHA HCMapeHHsd, pacCUHTaAHHAA MO CpelHeMHOroJeT-
OPOJIOTHUECKHM XapPaKTePHCTHKAM, H3MEHAETCS B HEOOMbIIHX
‘ot 1360 na o3. Tyakan jgo 1320 B 3amagHoM nJece o3. Aiigap
npejcTaBieHHe O BEJHUHHE IOTePb C LEHTPAJbHBIX [JECOB
pAbllioe pasHooOpasHe TepMHUYECKHX H METeopOJOrH4YecKHX
i 0 aKBATOPHH BOJOEMOB NMPHBOAHT K TOMY, HYTO BeJIHYHHA
Al B PA3JHYHBIX 30HAX KaXIOro BOAOEMa MOXKET 3HAUHTeJbHO
. HaunGousbiueli BeJHUHHBI HCIaDeHHEe JOCTHrAeT B MEJKOBOI-
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HBIX OTIIHYPOBAHHBIX BOJOEMAax H Ha Y4aCTKAaX, 3apacTalomnx B
A106HBof pacTHTe/bHOCTIO. Tlaolanu, 3aHaTeE STHMH NOBEPXE
MH, XOTSl H COCTABJAIOT HeOOJbIIYI0 HACTh Beefi  O3epHOIl CHe
(ta6a. 3), HO JOCTATOYHO BEJHKH H 4acTo KOHILEHTPHPYIOTCS B OF

HEIX paiioHaX, (OpMHpYH rHAPOMETEOPOJOrHISCKHH PertHM STH
PHTOPHIL. i .
: Ta ﬁl'h

Maouani OCHOBHBIX HCMAPARIINX nosepxHoCTEl
Aphacaiickoil 03epHoil cucTeMbl (MO COCTORHHIO HA ABIYET 1972 r.)

Bognas no- MearoaoTHEES T

BEPXHOCTE OTLIHYPO-

Bopoem rayGoKo- BAHHERE

nogHoi 3UHGL, NONOEME,
Y ! Kmt

BocTounnifi Apuacail 62,4 —_
03. Ty3akan 352,3 =8
Boctounntii naec o3. Aiinap 798,4 _ 42 0
ama AHLt naec os. Ailgap 1010,0 103,0
ech BOJOEM 2 2023, 1 | 150,3

B 3aBHCHMOCTH OT Pa3MEpOB OTIIHYPOBaHHBIX BOA0EMOB, Xaf
Tepa pedbeda NpHAEralolHx Geperos H CTeNeHH 3apacTaeMOCT
roJI00HBOI PacTHTENBHOCTBIO MHKPOKJHMATHHECKHE Xapakrep
Haj, MaJLIMH O3epaMH MOTYT BHAUHTE/ILHO OTJIHYATHCH OT ueHTPabH
[JIecOB 03ep, B MepPBYIo ouepe/b, Mo 3HAUCHHAM CKOPOCTH BeTpa H T
mepatyphl BoAbl. Kak npaBujo, Ha 3alIHUICHHBIX BO/LOEMAX C HE
HIHMH CKOPOCTAMH BeTpa oTMeuaercs Gojiee MHTEHCHBHLI NPOI|
KOMIEHCHDVIOIUIHH TIOHHKEHHe HCMapeHHs 3a CHeT HEBHICOKHX CROJ
CTEH BeTpa. ,

Henapuresb, YCTaHOBJEHHBIH Ha OAHOM H3 BOAOECMOB B NPHOPE!
Hoii aoHe 03. TyskaH, mokaaaJ, UTo B JIeTHHE MeCsIlbl 1973 r. BeJHuH
ucnapenns Ha 10—20% Boille, YeM B IEHTPAJbHOM IIIECE 03epE
JHTHYECKHE Pe3yJbTaThl ObJIH IOJYHYEHBl Ha KaTrakypraHcko
xpanmaume B, E. MuabkucoM [8]. TlockoabKy CHCTEMATHS
KPYrJOrOAHUHEIX HAGJIONCHHIH MO HCMAPHTENAM H 3a MEeTeopod
CKHM PEXKHMOM MajhiX BOJIOEGMOB He NPOBOJHJIOCDH, FOAOBAS
MoTeph HAa HCNapeHHe ¢ OTIIHYPOBAaHHBIX BOJOEMOR OlLEHHBAAACH METC
oM BoaHOro Oanaunca. Boano-0ajaHCOBLIC HaGamieHns Ha Tf
HeGoabnx osepax naomaasio 0,5; 2,0; 10 ra co cpefHHMH ray0
0,5—1,2 M NO3BOJNIHJIH OLEHHTH CyMMAapHYIO BeJHUHHY Henape
1600—1700 mm 3a 1974 r. Hanboabuike OTKJIOHEHHA OT BE
HCIAPEHHA € LEHTPANbHBIX IIECOB 03€P OTMEeualoTcs B Becek
OCeHHHIl MepHoiLl. -B Hauaje mepHOJAa HHTEHCHBHOrO - IIPOTPEBEH
HcmapeHHe ¢ MajblX BOJAOEMOB Ha 309 BHiIe, YeM ¢ DeHTPabHE
oBJACTH IJIecOB, B oceHHnil mepHox Ha 10—15% HuKe. 5

HauGoabiias BeJHYHHA HCNAPEHHS XapakTepHa JUlA paHoH
POCIIHX -BJIAroioGHBOH PacTHTEJbHOCTHIO. B pasHbie (aspl Be
TPOCTHHKA HHTEHCHBHOCTL HCIAPEHHHA MeHsieTcH, -HO JJIf
MHOTFOJETHHX TPOCTHHKOBHIX 3apocJieH MOJy4YeHbl e/IHHLIE 3ABHCHMES
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: TaGbanua £

0JETHUE CPENHEMECAYHBIE 3HAMEHHA MCTIAPEeHHA © PAIAHYHBIX
- ADHACAIHCKOrD 03epPHOTO KoMMaAeKca (npuseiennsie K mophoMeTpHuecKum
s nP“TEFHETHHﬂhT o3epHoil cHeTemut 1970—1975 rr.)

Vil
VIl
11

I'og

S e e (e S ]

| ==

26] 35 | 57 | 88| 149 E?El 337| 284 138( 84 | 30 |29 |1533

23| 18 | 26 | 101| 157| 233| 267| 245| 161 93 | 32 |26 |1382

241 19 | 24 | 86| 151| 222| 245| 247 lﬁ.’il 97 | 37 | 32 [1347
98

23| 18 | 25 | 90| 148| 230 256| 257| 172 38 |31 |1386

M pacueraM CcyMMapHas BeJHYHHA HCOapeHHsi ¢ BOJHOMN
OCTH H TpaHcnHpauMs B 1,7 pasa npeBHIAIOT HCmapeHHe ¢

rofL.
ieBaBellleHHas BeJHUHHA HCNAPEHHA ¢ YYeTOM COOTHOUICHHS
- HCMAPAIOUIHX NOBePXHOCTEH M3MeHsercd AJs PasjHIHBIX
3 03epHoro xommiexca ot 1300 aas. BocTounoro fJeca o3. Aii-
10 1500 aasn Boctouno-Apnacaiickux osep (ra6a. 4). INorepu na
€ ¢ BOJOeMOB ApHacafiCKOro 03epHOro KOMIJIEKCA COCTaB-
pazauunbie rogsl or 3,4 mo 2,5 kmd

TOALIEE BPEMA BOJAHBIH H cCONEBOH peduM GOJBIIHHCTBA BOJLO-
Hacalickoro 03epHOro KoMnJekca He craGuaen. IMorepu Boabt
PEHHE HEMOJHOCTBIO KOMMEHCHPYIOTCA KOJIJIEKTOPHO-ApPeHa K-
TOKOM H atMochepuuiMH ocaakaMu. Ortmeuaercs najeHHe
| NOBEIIEHHE MHHEpaJaH3alHH Boabl B osepax. [lo mepe cra-
epHOIi cHCTeMBl OMKHIAeTcs JaJbHefilllee, HO MeHee HHTEHCHE-
EJIeHHe H 3acofieHHe GecCcTOUHBIX BOJOEMOB, UTO CKaXerca H
Me Henapenus. OCHOBHEIE H3MeHeHHs 6YAYT NPOHCXOAHTH 3a
€HHA YPOBHS H KaK cJelcTBHe 6oJiee HHTEHCHBHOTO NporpeBa
P B JETHHH NMepHoM, a TakiKe 3a CUYET BO3PACTAHHA OTHOCHTEJLHOM
[ MEJKOBOJAHBIX 30H, HCapeHHe ¢ KOTOPbIX Ha 15—209% goiwe,
i C BOMHOH MOBEPXHOCTH IEHTPaJbHBIX MJECOB O3ep.
LIOBEIIEHHEe MHHEDAaJIH3alHH BOJBW B MeHBIIEH CTEeNeHH CKaMKeTcH
CHBHOCTH HcnapeHusi. Pacuernl, BLINOJHEHHHE A YCJOBHI
Or0 NOBHILIEHHS MHHEPaJH3alHH B OTAEJbHLIX 30HaX 03ep A0
i paxe 20 rfn npu npeobnasanuu cyabhato-HaTpHEBOro THMNA
g, MOKA34JIH, 4TO NOTEPH HA HCNapeHHe NOHH3sATCA Ha | 5—
CPABHEHHIO ¢ XaPaKTePHBIMH 3HAYEHHAMH JII5 NMPECHON BOMHL.
it 00pasoM, OMHAAETCH MOCTENEHHOE NMOBHILIEHHE WHTEHCHB-
lapends B K 1980—1985 rr., korna npeanoaaraercs crabHIH-
IHOro GajiaHca O3€p, PACCUMTAHHAS CPefHeB3BelleHHA BeJH-
apenns Oyner mpHOGAHIKATLCH K 3HaueHHaMm 1500 MM B roi.
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C. H-TEMHHKOB, A. M. HHKHTHH

L :

"0 TOYHOCTH W3MEPEHMUSI TEMIIEPATYPBI
'OBEPXHOCTH BOJIOEMOB CPE/LHEW A3UU
. PAJLUALLMOHHBIM TEPMOMETPOM

6—1977 rr. sxcnenuuueit aspomeronop CAPHHUTMU Guiig
(Bl HCCJeIOBAHNS C IeJbI0  OUEHKH TOYHOCTH TPOBOJHMEIX
eHitii 3a TeMnepaTypoil MOBEPXHOCTH BOJLI HA BOJOEMAX Cpen-
1 cAMOJIETHEIM HH(PaKpacHEIM paaHallHOHHLIM TepMOMETPOM.
ieHeHHe pajHallHOHHOTO MeT0/1a HaOJI0AeHHl 3a TeMmmeparys=
4 ¢ Gopra camouera HMia-14 mossofisieT peilath psj BechbMa
X 3a/1au cOBPeMeHHOil THAPOJIOTHH H, B NEpBYI0 OHEPEIb,
h KAYECTBO H ONEPATHBHOCTh TEPMHUYECKHX CHEMOK 3HAYHTE b~
omtaan sofoemoB CpeaHeli A3HH, KAKHMH ABJIAIOTCA: Apaab-
ope, ozepa Mccbik-Kyab, Apuacaii, Capsikambimi, COHKY/Ib,
b, KafipakkyMmcKoe n YaprapHHCKOe BOLOXPAHH/IHILA (6]
NepHMEHTa/bHEe H3MePeHHs] TEMIepaTypLl BO/LB, cHera M JbAa
[HOHHBIM TEPMOMETPOM TIPOBOIMJIMCHL H paHee B Pas/HUHLIX
Apkrhueckoro Gacceiina [1, 3], onnako NpH 3TOM MOAYEPKHBA=
Cb, UTO HEOOXOAHMO TPOBEAEHHE HeeJe0BAHHN MO VTOQUHEHHIO BJIHe
I cocTosHusA aTMOC(EpE HA NOKa3aHHsA HH(PaKPacHOro paaHOMeTs

TAKIKE «...CAe]aTh OKOHUaTeJbHble BEIBOLLI O COOTBETCTBHH MEeH~
¥ TeMnepaTypoi TOHKOH IJIeHKH H TemMnepaTtypoi TMOBEPXHOCTHOrO
0 BOJBI».

Bonnock OcaabJaeHHsl TenJoBOro H3JyueHHs BOAHOH TOBEPXHOCTH
poil paccmaTpHBadHCh B psje pabor [2, 4]. Brn caenaHbl
SHBOABI 06 YMEHbILEHHH TOTPeIlHOCTH H3MepeHHs TeMnepaTypel 3a
Jer paNAkNs aTMocepsl NPpH HAOMIOACHHAX B Pa3THUHLIX CHeKTpadb=
BIX HHTEPBANAX H USMEHEHHH TOrpelHoCTH H3MEpeHHIl ¢ PasHYHBIX

s
") L}
L 1.

peleHHs BONPOCOB OLEHKH TOUHOCTH nabmojennii no UK pa-
)/ B YCAOBHAX PasjHUHBIX JaHAIIADTHHIX 30H Cpenneit AsnH,
3 BBICOTA TMOJIeTa CamoJIeTa H3MEeH#AeTcsd OT 100—200 m Ha paBHHHE
1000—2000 » B ropax, HccJeLOBaHHs GblJH MPOBEJEHEl B CJELYIO

EE

‘HampaBJeHHAX: 1) mapajiiesbHble  H3MEpeHHs  TeMIepaTyphl
OCTH BOABI HH(PAKPACHHIM PajHAIHOHHBIM TEPMOMETPOM C
a Un-14 u pTYTHBIM TepMOMETPOM C INJABCPEACTB, 4 TAKKE
MEPHEIX NMOCTAX O3EPHHIX CTaHIHH; 2) comocTaB/eHHe JAHHBIX
enmit o aBym MK paanomerpaM, yCTAHOBJICHHEIM Ha caMmo.es
) Habmozenns no AyM MK pajnomerpaM ¢ camolera H TENJ10*
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X0[a, H cpaBHeHHe MAHHGLIX ¢ TMOKA3aHHAMH pPTYTHOIO TEPMOMET]
4) zoHAMpOBaHHE [JIS BbIABICHHA BJAHAHHA arMocepsl Ha MOk
WK pasuomerpa; b) OLEHKA BJIHSHHS COCTOAHMS BO/HOH NOBE
' Ha COOTHOLIEHHE TEMIEpPaTypbl TOHKOH IJIEHKH H TeMmepaTypel NOBe|
HOCTHOTO CJIOSt BOJIBL. -
[Ipy nocTaHOBKe HCC/EAOBAHHA OB HCMOJb30BAH caMOJer
masoraGapuTHBl HH(PaKpacHbl paLHOMETD MHP-3 (JI2
JIOTOWH), npepHasHaueHHblii AJs1 HEKOHTAKTHOTO H3MEpeHHs
paTypel NOBEPXHOCTH BOJHL. PerHeTpallif H3IMepeHHH OCYIIECTE
Ha JenTe saekTpoHHoro camonucua thHna KCIT-4. Paauomerp MH
HMEeT cJe/ylollie TeXHHUeCcKHe JaHHble: JHANAa30H H3MEPHE: X T
nepatyp — 2—35°C, ocHoBHAsi MOTPEUIHOCTD uaMepeHnnii He 00
+ 0,9°C, uyscrputeasnocth no KCII-4 101 faenf°C, mnoctd
spevenH He Gosee 1 ¢; paboune yCJOBHA SKCIIyaTallHH npHOOP:
nepatypa OKpy:Kalouiero Bosiyxa 5—40°C, oTHOCHTEJIbHAA BJI
30—809%, yros apenusi npubopa e Goaee 10°, Bpems BbIXOAA HA

#um He Oonee. 40 MHH. ; :
~ Ilpn npose/icHHH METOAHUECKHX paGoT MO OLEHKE TOYHOCTH HAOA
IeHHii 3a Temneparypoii BoaHoii nosepxuoctH MK paaHoMeTp
rpaiyHpoBKa NPOH3BOAHJAch Ha OOpTY camoJera HMa-14 nepe,
nofi cepueii Hab/IOMEHHH COrJIACHO HHCTPYKIHH [5] masn  ceed
MHHHMYMY HHCTPYMEHTAJbHOH MOrpeliHoCTH H3MepeHHii, coCTaBd
el He Gogiee = 0,2°C, 2
OpHoBpeMeHHbBle H3MEPEHHA TeMIepaTypbl BOJLE MK pannHoMerpe
c GopTa caMoJieTa H PTYTHBHIM TEpMOMETPOM € TElJIOX0Aa, KaTe
JoaKkn Gpian Beinosinens Ha osepax Mecwik-Kyiab, COHKYIB, A
KaiipakkymckoM, HapiapHHCKOM, TionOyrysckoMm BOAOXPAHHA
pasJHuHBe Ce30Hb TOAA MPH H3MEHEHHH TEMNepaTypel BOABL OT A
97°C, PacxoMleHHs B JaHHBIX H3MEPeHHH B DOJLUIHHCTEE cJyuaeE
ppepeicuan 0,1—0,2°C npH  MakcHMAJbHBIX OTKJOHCHHAX Ji(1)
0.6°C. Beero G0 npopefero Goaee 100 cepmit H3MEpeHH MpH
JIMUHBIX 3HAYEHAAX (BeJHUMHEI) TeMmnepatrypel BOJH, H, KaK OB
BLISICHEHO NPH 9TOM, abCOJNIOTHEIE SHAUEHHs TeMIepaTyphl BOJIH HE
OKA3LIBAIOT 3aMETHOTO BJHIHHA HA PACXOX/IEHHH B OTCHETAX.
B nepuoi npoBeeHHs TEPMHYECKOH CBLEMKH Ha 08, Hecnir-Ky
B uioae 1977 r. ua camogere Ma-14 6plJ10 yCTAHOBICHO ABa pajHoM
pa MUP-3 c ue/ibio NPOBEPKH TEXHHYCCKHX JAHHLIX H OlLeHKH TOYH
cTu npudopos. JlHanasoH H3IMepPEHHLIX TeMnepaTtyp B pasmHHHE
3omax akpatopHn osepa cocrasua 3°C, npu sToM ObIIO TP
30 cepuit HaOmojenuii (puc. 1), -
 OTKJOHEHHE TeMmepatyp OT JHHHH CBf3H noKasaHui ABYX NPHE
pos cocTaBuio B cpeanem =0,1°C npn HauboJbLIEM OTK
+3.0°C. Pas6poc ToueK He NpPEBLILIAET NMOJHYIO MOrpeliHOCTD |
HHI pajHOMETPaMH, COCTABJISIOULYIO +0,4°C. Biok pajiHOMETp
OBl YCTAHOBJEH COIIACHO HHCTPYKUHH HA yAaJCHHH 50 cm ot |
JIOKA M B3aHMOJEHiCTBHE camo/era ¢ BO3AYIIHBIM TOTOKOM H
ganus npuGopa BAHAHHA He OKaswBajso. Ha noxasanus paiHOMERE
Ne 25 okasblBaJ BJHAHHE TelyicoOMeH camofiera H '+-..‘-*'"._
KaK M3MepHTeJbHbIH GJIOK MOMeLlaJ/csa y CTBOPOK JIoKa, HuenHo ye
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TYPEl BOABI, H3MepeHHoil paguomerpaMu Ne 25 u No 38,
ICHl yrJla H 3aBblLIEHHE TeMIlepaTypbl, H3IMEPEHHOH pajHo-
), B cpennes Ha 0,35°C. PeaysbraTsl HaGaI0AEHHI 110 ABYM
[eTpaM MO3BOJISAIOT FOBOPHTE W38

 SKCMAYATALHOHHEIX KayecT- 22

J0B, YAOBJETBOPAIOIUHX OC-
eDOBAHHAM, TNpeABABJIgeMBIM
IUHH HEKOHTAKTHEIX H3MEpH-
EPATYPBl NOBEPXHOCTH BOJLHI.

e YKasblBanoCh, BecbMa aKkTy- = 20
JISJIOCE pellleHHe BOMpoca o
CoCTOAHHA aTMmocdepel Ha no-
pagHOMeETpa B 3aBHCHMOCTH
Thl HabGmwogenui. ns storo ua
TEPPHTOPHH B aBrycte 1976 r. 4
BCKOM Mope H B Hioje 1976—

21

18

a 03. Mccnik-Kynb Gu10 mpoBe- = ; : : ""!3,5
gJ‘IE‘_I‘Hﬂ'E E{IH,E[H[JDBEIHHE A0 _BhI- I8 Jg 20 21 22
J Hall oM

--.H A-YP Puc. 1. 3aBHCcHMOCTL TeMmne-

_-?TH d3POTCPMOCEEMOK  NPH PATYPH BOAEI H3MEpeHHOH Mo
KE OXBATHIBAJIH naollaigH, Xa- asyMm HEK panwomerpam
folHecHs OJH3KHMH 3Ha4YeHHSI-

1EpaTypEl NOBEPXHOCTH BOJLI, HHTEPBAJ MEHAY KOTOPEIMH He
aJl BEJIHIHHY HHCTPYMeHTaJNBHOH norpeuiHocti npHéopa.

e ¢J07 aTMocdepsl MeXKay pajiHOMeTPOM H BOAHOI MoBepX-

OMIIEHCAIIHEH 3TOrO TNOIVIOLLEHHA MPOTHBOH3JYYeHHEM aTMO-
KaKg Owbao nokasano E. A, MapruiHoBoil (2], HeoyueT NpoTH-
iid atMocdepsl npHeoaHa Om K owWHOKe B onpeme/eHHH

T'.'.I BpeMfa KakK peaJbHas BeJHYHHAa OWHOKH CcoOCTaBAfeT
o '},r.iIBTaTaM NATH cepHit HabmogeHud (6 nogwemMoB u 4 cny-
{8 ApajbCKOM MOpPe H NATH cepHil (5 MoABeMOB H D CHyCKOR)
CHIK-Kyab OBIIH NOJYYEHBI OCPe/HeHHBbIE BeJIHUHHBI H3MeHe-
EMIEpaTypbl BoJikl, HaMepeHHo#t MK pazHomerpom ¢ pasiHuHBIX

iSHOCTD B 3HAUEHHAX TeMNepaTyp BOALI, H3MEPEHHHIX ¢ BLICOTH
Ha/l BOJHOH MOBEPXHOCTbIO H ¢ BeicOTH 5000 M Hajg yp. M., co-
@ 9°C aas  Apaabckoro wmopsa u 3°C aas o3. Hecwik-Kyab
e

_'paﬂhmmm MOps B AuanasoHe seicoT ot 100 mo 500 m omub-
PONpefeJeHnl TEMIEpaTypsl 3a cueT BJAHAHHA aTMoc(eps He npe-
JHAYEHHA TOYHOCTH HabuomeHuil no npuGopam =0,1=-0,2°C.
DHe BRicoT OT 1500 po 3000 m TenvioBoe Ha/yueHHe Hajaer
a Beie 3000 M HHTEHCHBHOCThL NMajeHHS CHHMKaercs B 2 pa-
dK Ha 3THX BEICOTAX pPe3KO Majaer - cojep:KaHHe BOJAHBIX
' 71
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MapoB, 4 BeJHYHHA TNPOTHBOH3JYueHHs aTMOChepHl MOHHKASTCS
MOPHHOHANBHO MOHHMKEHHIO TEeMIepaTypel BO3AYXa.

Il TOPHBIX TEPPHTOPHH, 3HAYHTEJbHO TNOAHATHIX Hal YPO
MOp#, XapaKTepHa BHICOKAas MPO3PayHOCTh aTMoc(epnl H ee Hil
3anblJIeHHOCTb, B CBA3H ¢ yeM HaGaofaeTcd paBHOMEDHOE MOHHMES

. | £
5) 2

22=

2000

1) i IS el BT A
22 2% 25 28 tF3- 05 ITE0

o 20 4t

18

20 % 69 80 % ' 18 19 20
Puc. 2. Pacnpenesenne Temnepatypu BoiH, po3- Puc. 3. Ceaap TeMMnepary
AyXa H BJIDKHOCTH, HIMEPEHHON Ha pasjHYHBLIX  BOAK H3MEPeHHOH PTYTHA
BRICOTAX; - TepmomerpoMm () n MK p
a — Apaasckoe Mope, 0§ — o3, Heenk-Kyab; ' — Bnam- auomerpoM (fp):
HOCThH BO3AYXa, £ — TeMAepaTtypa DOZAYXaE, ' J— TeMmne- I=-10THAB, 2—BOANCHHE .1'.-':.

paTYpa BOAK, 4 = TeMOepatypa BoAW — 25 wwoan 1976 ., -
5 — Temneparypa pooskl — 16 mwoan 1977 r. -

sHaueHHil TeMIepaTyphi BOJAB, H3MepeHHol ¢ BuicoT or 250 a0 30
Hag ypoBHeMm 03. Mecnix-Kyap (H=1600 m Hag yp. m.). Ha Bhice
-6oaee 3000 M Hajl YPOBHEM 0O3epa HHTEHCHBHOCTb MajeHHA TENJOHO
Haayuennsn cumxkaercs o 0,2°C na 500 m (pue. 2 6). T
AHanu3 pesyabTaTOB 30HAHPOBAHHA NMO3BOJAET CAEIaTh BHBEOL
ONTHMAJbLHBIMH BHICOTAMH H3MEPEHH:A TeMMepaTyphl NOBEPXHOCTH BO
WK paanomMerTpoM npH HaOJIOJEHHAX B CINEKTPAJLHOM JIH:
8.0—13,5 M sBAseTCH HHTEpBaJ BHICOT moJera camoJjera 200-
[lpu ycsopnn pafoTel B ropax H CJOMHLIX CHHONTHYECKHX ¥
Ha Beicotax cBuime 500 M HeoGXOAMMO NMPOHIBOAHTL 30HIHPOI
IBOMHBIM NEPeKpLITHEM BLICOTH HalJIOfeHHil ¢ 1eJbio nojyye
npaBok Ha nokasanus MK paamomerpa B 3aBHCHMOCTH OT COCTOf
aTMocgeps.
[Ipu BoJHEHHH, BCJeJcTBHEe BETPOBOrO mNepeMeliHBaHHs, H
JaeTcA BHIPABHHBAHHE TeMNepaTyp B cJjoe 3MHOJHMHHOHE, B
yeM TeMmiepaTypa MOBePXHOCTHOH MJIEHKH ~HAEHTHYHA TeMiepaTy
cJIOfi, B KOTOPOM OHa ONpejefsercs PTYTHHIM Tepmomerpom. B
1977 r. Ha 03. Mcenk-Kyas Gbliu npoBefeHH cephH HaGJoaermic
pagHoMerpom ¢ Tensoxoaa «llltopm» npH pasianuHOM COCTOSHHH

HO#t moBepxHocTH, ConocTap/eHHe TeMIepaTyp, H3MEpeHHHX B
BHAX IUTHJAA W NpH  BoaHeHuw 1,5—2 Ganna, NO3BOJHIO MO
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eCKVIO 3ABHCHMOCTh H3MEHEHHs TeMmrneparypbl BOJAL TOHKOH
 [IOBEPXHOCTHOrO CJ104 (pHe. 3). PacxoxeHus INpH BOMHEHHH
12107 BEJHUHHY TOUHOCTH H3MEPeHHH IO npubopy, 4 B CO-
ITHAA TeMmepartypa MOBEPXHOCTHOH NJCHKH Ha 1,0—2,0°C
M [OBEPXHOCTHOTO CJ0.
jeHHe TeMIepaTypbl BOJIBI NPOHCXOMHT: BO BpEMEHH H B NP0~
, TpH 3TOM BpeMeHHAsi XapaKTepHCTHKA MOJKeT OKasHBaTh
necTBEHHOE BJHAHHE HE noacuer cpenHeil TeMmeparypl-
i BojgOoeMa B CBA3H CO 3HAUHTeTbHOM-AMIJHTYAQH CYTO4YHOIO
mepatyp. B TO e Bpews cpaBHEHHe MaTepHajoB HabJaI0Ae-
eMrepaTypoil BOAI, H3MePEeHHOH ¢ MJIaBCPEACTB W CaMOJETd,
er Ha Gojee CJAOMHYIO CTPYKTYpPY NMPOCTPAHCTBEHHOIO pacrnpe-
‘gemnepatyp. B cpaBHeHHH C TpaAHIHOHHBIMH METO/LaMH
leniil aspoTepMOCHEMKA M03BOJIAET Pe3Ko COKPaTHTh BPEM:d
0jICTEA 1260 IeH I, OCYULEeCTBIATh HENpPEephiBHYIO 3aIHCh HH-
i HAa JeHThl CaMOIHCILEB CO JHAYATENBHOH OCBellleHHOCTBIO
HabaioleHuil, a Tak#e HCKJIOHUHTD pJAHSAHHE CYTOYHOro XOMa,.
W5 CHHONTHUECKOH CHTyallHH H BJHAHHE aHOMAaJbHBIX 30H HA

leT cpejHeil TeMmepaTyphl BOAOEMa M ee HaMeHeHHe Mo aKpas

i~ -

OH3BOACTBO TEpMHUECKHX CBEMOK C nJaBcpejicTs 3aHHMaeT Ha
cuk-Kyab 4—95 cyT, Ha ApuacaiicKux 03epax — 3—4 cyT, Ha
KKymMckoM H HapaapHHCKOM Bﬂﬂuxpaﬂmnmax—-i—-S cyT, NpH
POH3BOACTBO CHEMOK pecbMa 3aBHCHT OT IMOTrOAHBIX yCcJOBHH H
HEHO NpPH CHJBHBIX BETPaX. AMIIMTYAB CYTOYHOrO XOJAa TEM-
/P BOAE Ha BOLOEMaX Cpeanell A3uH MOTYT nocrurats 8—10°C,
i ¢ ueM COKpallleHHe BpeMeHH MPOH3BOACTBA TEPMOCHEMOK JO

4 MO3BOJAET HCKJIOUHTH BeCbMa cyllecTBeHHBIC olubKH B NMOJ-

cpeaHeli TemnepaTyphbl NOBEPXHOCTH BOAOEMA.

B blBO /bl

1. YeranopJjeHa BHICOKAs TOYHOCTD H cTalOHABHOCTE 3KCIYaTHpYe-
ix npuOOpoB MHWP-3, yLOBJETBOPAIOUHX OCHOBHLIM TpebOBAHHAM,.
anseMbIM K HOKOHTAKTHHIM H3MepHTeJIAM TeMIepaTyphl nosepx-
BOJLEL.
CTHMBIM AJf H3MEpPeHHs TeMIepaTypbl BOALI C CaMOJIeTa
BAETCS HHTEPBAJ BLICOT 200—250 m. [Ipu ycJoBHH HaMepeHHA Ha
Scorax cepinre 500 M HEOOGXOAHMO TPOBOLHTE 30HHpOBAHHE € JBOH-

jHA EPEKPLITHEM BBICOTBI H3MEPEHHS.
3 CIMCOK JIMTEPATYPHI

kuna A H,Cnn u:;n; B. A, Mamepense TeMmnepaTyphl NOBEPXHOCTH BOAL,-
H Ablld PANHALMOHHLIM TEPMOMETPOM. = «Tpyam AAHHH>, 1970, T. 295,

™ i)
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2 Mapruuosa E. A, OcnaGiende TenJoBoro HaJyuelHs BOJHOM MOBEPXHC
 atmocdepolt no AaHHBIM H3MepeHHN paiuallHOHHBIM TEPMOMETPOM ¢ CAMONET
. «Tpynst TTO», 1970, pum. 235, c. 142—145. 3

3. Mapamononp A. U, Top6ynos 0. A, Jloces C. M. Habio
" TeMmepaTypoiil MOBEPXHOCTH MOPA ¢ MOMOILbIO PaAHALUHOHHOTO TepMOMeTpa &
Monera Jefopoil paspesxu.— «Tpyan AAHHH», 1975, T 326, c. 114—=12(
4, Pasymosckuit U. T. K sonpocy o siusHHH aTMoc()epHl ‘Ha TOYHOCTH H
_ pEHHS TeMmnepaTyphbl TOBEPXHOCTH MOPA CAMOJETHEIMH PajiHOMETpaMu.—

IrOs, 1972, emn. 275, c. 73—77. : 3 e

5. PyKoBOACTBO No MpHMEHeHHIO aspoMeTonos B okeanoJorui. 9. IL JI T

oMeTteouspat, 1971, 108 ¢, ' 3

6, Temunkos C. H. PesyiasTaThl HCMNONBIOBAHHA PalHALUHOHHOrO TEPMOMETPA I

: ?DHEBU.RETBR TEPMHYECKHX cBeMOK BogoemoB Cpeaueit Asud.— «Tpyan Cak
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C. H. TEMHHKOB

- JIJELOBUTOCTb U CYPOBOCTb 3UM
HA APAJIbLCKOM MOPE

JIGIOBHH peXHM H CYPOBOCTE 3HM Ha ApaibcKOM MOpE HCCAeno-
jHeh MHOrHMHE aBTopamu [4—6, 8, 10], npu sTOM B KayecTBe OCHOB-
ADAKTEPHCTHE HCMOJL30BAJNHCE CYMMa OTPHIUATENBHBIX Cpejie-
TOUHBIX TeMnepaTyp BO3AyXa H CKOpPOCTb BeTpa. .

B cBA3H ¢ HEYCTOMYHBOCTBIO 3HMHEro MNepHOAa Ce30HHBIH XOX.
gMIlepaTyphl BO3JyXa pasJiHueH. OTMeqasHCh TeNJbie 3HMBI, C TEMIe-
parypolt —5- —8°C (siuBaps — eBpaiib). B XoJ0AHBIE 3HMBI TeMIIe-
jatypa B 3TH Mecsiub —20-+-—25°C.

B ra6a. 1 npuBoAATCA MOMECAYHBIE H 32 C€30H CYMMEI OTPHIIATEb-
HIX TemmepaTyp BO3AyXa 3a XoJaoAHbli mnepuoa. B Arnace sbioB
ibekoro mMops [1] npuBoasiTes rpadHKH HHTErpaJibHEIX CYMM OTpPH-
BHEIX TeMOepaTtyp 3a XOJOIHBIH TepHOM MO THAPOMETCTaHIHH
Ibekoe mope (1932—1965 rr.), rie BuAeJEHB TPH THIIA CYPOBOCTH
SHM: MArKOIl, yMepeHHOH, cypOBOH Mo rpajanuaM: cyposas suma 1600
ppagyco-aneii u Gousee, ymepenHas — 900—1600, markas — 900.

B 00uiHx CBeACHHAX O JefOBHIX sABjaeHuax [1] ana xaxaoil cranuun
a3aH THIl 3HMBl Ha Apansckoft TMC, Ho He ykazaHo, ¢ Kakoro rpa-
‘OLIJIH B35ITHI 9TH THNBEI H KakHM o0pa3oMm NpoH3BeleHO TeMmepa-
0¢ pafoHHpOBaHHME aKBATOPHH MOps. ¥ MAPYrHX. aBTOPOB pasje-
@ THIOB 3HM MO TPeM rpajainHaM oObAcHAeTcA yA00CTBOM COCTaB-
JefoBwx atiacos [3, 4] npH OTCYTCTBHH JOCTaTOYHOTO KOJHYE-
MarepHatos aas ananusa. Tax, y A. M. Caukosoii [4] paccmorpen

OC CYPOBOCTH 3HM H OTAEJbHBIX MECHANCB JJf BHISCHEHHS YCJOBHH
30BaHMs H paspyuleHus Jbaa. [logcuersl HHTErpajbHBIX CYMM

3, Myiinak, Ax-Tymcyk, Apanbckoe Mope 3a HOAGPb — amnpesb C
o 1960 r. Tam e npejacrapieHa Tabiauia rpajgauuii nMpeieios
PpajJbHBIX CYMM' [JIs pPasJHYHBIX THIOB 3HM.

2 1961 mo 1972 r. A. H. Kocapes npousses MojcueT HHTErpa/bHbIX
MM 3a Bechb 3HMHHH TepHOJ, HCNOJb3yd OYKBeHHBle HHIEKCHL H rpa-
allil rpaayco-aHelt mMopo3a (cypopas 3uma — Goaee 1000, ymepeH-
jan— 1000—500, wmsrkas — menbme 500) [3].

Ho B paGore Kocapesa He ykasaHo, Kak Obljl MPOH3BEJIEH nepe-
yer no TMC Ax-Tymcyk, Kotopas Onia sakpbita B 1964 r. Ilpn
JIb30BAHHH NAHHHIX O Temmepatype Bo3zayxa Ha [I'MC Myiinak
APEB HCXOJHJ H3 JJIHHHOro psana HaOJIOJCHHH, HO Bce JeJOBHe
geHns npoeoaaTca Ha 'MC Turposolii, KoTopas ABJAAETCA HaH-
Penpe3eHTATHBHON cTaHI[Heli JJA XapaKTepHCTHKH Jed0BOro

iMa Ioro-sanajHoi uacTH ApajbCKOro MOps.
] & - ﬁ
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foc/AeHHE TO/Ibl YPOBEHb ApanbCKOro MOPsi NMOHH3HJCA H I'MC
B HACTOAIIEE BPeMA HAXOAHTCS Ha 3HAUHTE]LHOM PACCTOAHHHA
)eicbs. B CBA3H C 3THM HCMOJIL30BATL ee JlJis THMH3AIHH 3HM
)bl HeBepHEIM, TeMm GoJjee uto Ha I'MC THrpoBHlit — A0CTATOY-
a1 HabJaodeHHil KaK 3a TeMneparypoil Bo3jyxa, Tak H 3a Jelo-
KRHMOM MODPH.

‘aHaJan3a NpHBEJIeHHHIX paboT cJjeiyeT, HUTO COMOCTABHMOCTh
WABTATOB 3aTPYy/HEHa H3-3a PA3HOTO NOAXO/JA B PELICHHH BOMPO-
H3alliH 3HM. B CBASH ¢ 3THM HaMH NpeLJIOMeHa THIH3AIHHA
eXoif M3 reorpaHuecKOro paHoOHHPOBAHHA AKBATOPHH Apanb-
MOpSi M ero KJIHMaTHUECKHX OCOOEHHOCTEli. [Ipn ruaponoruye-
| paiiorHpoBannH Mops Kocapes HCXOJHJ H3 COBOKYMHOCTH THI-

e

HHECKHX H THIPOXHMHYECKHX XapaxTepHCTHK, YUHMTBIBAIOIIHX
iphoMerpuio NPHOPEKHON YACTH H BJAHAHHE PEK Amynapen u CeIp-

gapbii. B 3auMHHA MepHOL XOpOIUei XapaKTEepHCTHKOH fABJfAETCA pac-

ipefiesienie CpelHeMeCsUHBIX TeMrepaTyp BO3AyXa MO aKBaTOpHH H

EPPUTOPHH, MpHIEKalleil K MOpIO.

"B pabore O. M. JKuromupckoH [2] npejicTraB/ieHbl cpefHeMeCsHbIE

=]

epaTypel BO3jyXa 1O CTAaHIHAM H MOKa3aHLl H3OTEepMEl SIHBApPH.
IPHBE/ICHHEIX CXeM pacnpeje/leHHi TeMnepaTtyp B 3HMHEEe BPEMi
{lHo cMsruaiollee BAHSHHE MOPA Ha KJAHMAT NMPHOPeKHOH TeppHTO-
mppHEa KoTopoi cocrasager 30—o0 kM. B uenTpe mops H3-3a
i OTKPBITON BOJAHOM NOBEPXHOCTH B 3UMHHH NEpHONL BheseTCH
{ ¢ MOBHIICHHON TeMmepatypoit kK 3anany or I'MC oerpos Jlasa-
. # TMC Bapca-Kenbmec 1o Geperopoit nHHHH. CeBepHEIH paioH
AjleH B CAMOCTOATEJBHBEIH H3-3a OJHOPOJHOrO TeMMepaTypHOro
ama. [lo nanasiv TMC Apanbckoe mope m TMC Basim  MOKHO
Th O JEJOBOM pelKHMe CeBepHOil 4acTH , aKBaTOpPHH. BoCTOUHBIH
cOBOJHBIN paiion or ycrbs p. Coipaapbu 0 0. ToamaveBa Xapak-
iayerca panpeiMu mo PMC Vanasl, a 10XKHaA 4acThb aKBaTOPHH MO-
-no 'MC Turposwiii. Takum oGpasom, B pesyJbTaTe aHajIH3a
4bICICHO YeThipe RaiioHa: ceBepHBIH, BOCTOUHELH, IOKHBIH H 3anaiHbBIH.
‘AkBaTopHs MOpsi BHITsIHYTa c ceBepa Ha ior Ha 400 KM H ecrecT-
eHHAS KJANMATHUECKAs PA3HHIA MeX1y HHTerpajbHBIMH CyMMaMH
ateqpipix Temmepatryp mo FMC Turpoewlit B Apanbckoe mope
P OBITH BECBMA 3HAYHTEJbHOMH. Taxk B cypOBEIE 3HMBI 3Ta pasHHLA
T cocrapasth 50%, a B Temmbie —200—250%. 9To roBopaT 0
ajoleM BJAHAHHM OTKPBITOH 4YacTH MOPH, T. €. CEBODOJAHOH 0TO
CaMpiM TeNJLIM MECTOM HA AKBATOPHH SIBJIAETCH PAaHOH MY
HBIM GeperoM n 0. Jlasapesa, a HaHGoJiee penpe3eHTaTHBHOH
anmHpell 1Jsa Bcero Mmops apasercs o. bapca-Keabmec, no naH-
pTOpoil moayuaercs HanOoJee TecHas 3aBHCHMOCTL CO cpenHen
jeMmeparypoii Bo3ayxa 1o cTaHUHsM ApasbCcKoe MOpe, Yaas, Turpo-
3hiii, 0. Jlasapesa.
Jlns onpejiesieHHs CypOBOCTH MO MeCslaM HCMOJb30BaTach Taba. 2

B
[P

A alHAMH TTPEeJOB HHTErpaJbHBIX CyMM OTPHIATEJBHEIX TEMIe-
jatyp. Ha-3a mazoro psma mabmojenuit (17 Jer) TPYAHO rOBOPHTH

NOBTOPAEMOCTH DAa3/HUYHLIX THMNOB 3HM C JIOCTATOYHOH TOYHOCTBIO,
{0 ecaiH HCno/b30BaTh MaTepHansl CaukoBOf, TO OGIIHA sl COCTABHT

7
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1 YBeJHUEHHEe CYyMM X0J0Ja B nociaefHue rogsl. Tak no noacueram

ll IM 32 nepHon c

H 5
=

noayunyioce —850°C.

i J1Ie0BOCTH
. JIeIOBHTOCTL MOpH

b ¢ 1950 r.

OH H3 NPHYHH TOBBILICHHA
CTH #fABASETCHA YBeJHYeHHe
Ha Apaabckom
Hayua-
[IepBele JenoBBE
BEAKH BRIMOJHAJHCH Ha caMo-
JETAX MaJoro pajauyca [OeHcTBHs,

%
?W—

pesa [10] aa 11 ner ¢ 1961 mo 1972 r. cpemusis HHTEerpaJbHas
Ma OTPHUATeJBHBIX TEeMIepaTyp
a‘nmla — 744°C, a mo HawHMm
1965 no

1os u:,r pesysabTaTel HabJIOfeHHH 7 |
1BaJJH  TOJNLKO pacnpefeieHHe 200
.4 ia ¥ GeperoB, a B LeHTPaabHOI Pue. 1.

.u joaunoce. B pabGorte

i*-_alsinuu JAeN0BEIX ABHAPA3BEIOK

HACTH MOps KapTHPOBaHHE He Npo-
CauxoBoii
[4] npuBOAATCA KAPTH BeposITHOCTH :
NOABJEHHS Jbjla HA ApajJbcKOM MOPE Mo MecsAlaM SHMHEro nepHoia
195 —1955 rr. [11]. Hepﬂu,ﬂ. 1965—1970 rr. npoanaIH3HPOBaH B. B.

G500

1aga
3apHCHMOCTh JIEOBHTOCTH

paTyp

i
1400

OT CYMMAL - OTPHIHATENLHEX TeMIe-

Tabanma 3

Mapt Anpens S ; &
- E [ 3
& o e i e
3 4 - g | 85| e |EES
Lo [ E | k= | 28| 800
i = ke e = | =8 | &5 | §& |&58E
1—97 | 10—88 | 20—77 2221 106 8 54
3—81 | 11—62 .| 23—45 10—20 |[12—2 111 11 48
16—14 | 26—3 73 3 49
5—09 | 16—92 | 23—89 3—68 |19—26 129 8 53
10—38
1—89 gé—ﬁ 3—9 82 8 39
18—100 | 28—100 0—97 |19—23/24—11| 133 | 10 71
2—59 | 12—58 | 30—25 5—10 118 | - 13 38
19—42 10—3
4—61 | 18—59 | 27—51 12—15 135 | 10 41
13—100 | 23—90 7—81 [19—8 117 9 67
22—75 6—40 |15—42 94 7 7l
22—100 458 |11—10 119 8 68
6—88 | 16—79 | 28—18 10—11 02 9 54
6—95 | 18—93 | 28—89 18—30 [18—30 a9 8 58
2—100| 18—91 1—65 i 107 7 70
18—04 3—68 - b
3—85 | 16—754 | 25—58 6—44 [16—20 56




OraHecsHOM MO KapraM JeJOBbiX pasBe/loK H CBEICHHAM GeperoBbiX
cTaHIH{ O Jel0oBOM [OKpOBE, B pesyjbrare HETO MOCTpPOeHbl  KapThl
CpeiHHX MHOTOJIETHHX CPOKOB MOABJEHHA H OYHLILEHHAA MOpS OTO Jik .":
C 1972 no 1978 r. skcnefHlHs a3poOMeETO/0B CAPHHUI'MH nposo-
[uja pery/spHele JeloBbie aBHAPASBE/IKH HZ ApasnbcKOM MoOpe ¢ cas
moneta Wn-14, koTopblii HMell JeTHOE BPEMA 8 u M cpe/HIOn CKOPOCTh.
nosiera 250 KM/u. Bee 370 Zano BOSMOXKHOCTE MOJYHUHTD ceefenus o b
pOCTPAHCTBEHHOM pacrnpejesieHHH Jbja 1o peefi AKBATOPHH MOPA,
MeToinKa pacueTa CpeiHeH JeJOBHTOCTH HA JaTy pasBeiKH aHano-
rHuHa Tofl, KOTOpas HCMOJb30BaHa y aBTOPOB ATjaca JbAOB (11], T e
AKBATOpPHS MOpPA Ha CXeMe KapThl-DJaHKa JeJ0BOH PAasBELKH pasbn-
Basach Ha KBaapaThl co croponoff 207 no A0JAroTe H 30’ no wHpoTe W
B HHX BBIUHCJAAACE CPEIHAs JIeJOBHTOCTb, 3aTEM STH JAHHDIC CYyMMH=
poBaJHCh M HaXOJAHJIACh CPEIHAL /e OBUTOCTE AJiA BCero MOps. i3
Beerc: G o6paGorTansl faHHpie 119  aBHapasBelok 3a 1964—
1977 rr., a peayabTaThl CBelEHbl B taGa. 3. R
Kpome J1e/lOBBIX Pa3BelloK, HCIOAb30BAIHCE criyTHHKOBbIE (hoTorpa-
«uH, rie KapTHpoBaJjach JELOBAs oBGcTAHOBKA Ha ATy ChHeMKH, Me=
TOAHKA KAPTHPOBaHHsA H3J0JKeHa B paGorax (7, 9]. PeayabTaThl cpaBs
HeHHs a’pOBH3YaJBHBIX HaOMIONEHHH W CNYTHHKOBBIX MAaTepHaI0B
fajdH XOPOIIYi0 CXOJAHMOCTb, pasHHllia CcOCTaBHJA +5%. 3
[MosyueHHas cpeansAs JENOBHTOCTL Ha ATy CHeMKH CBA3bIBAJIACH

¢ HATerpaJbHOH CyMMOH OTpHLATEJIbHEIX TeMmepaTyp BO3LyXa, uT0.
JaeT BO3MOMHOCTb OLEHHTh JIEAOBHTOCTD Apanasckoro Mops Io cypo-
‘BOCTH 3HM KakK IO MecsllaM; TakK H 3a 3HMHHII TEepHOL. B eaoM
(puc. 1), npuuem. kKo3QGHIUHEHT KOPPEIAIUHH 0,78, uTo corJacyercd

£ JAHHBIMH pfALa aBTOPOB.

B bl B O 1 bl

- ‘OueHeHa cBA3b TeMmieparyp BO3jyxa IO CTAHIHAM H BHIAEJEHE
pafioOHHl ¢ XapaKTepPHHIMH OCOOEHHOCTSMH TeMIEpPATYPHOTO DEeXHMA, .
‘Camoii HHGOPMATHBHOH JJId- PACUETOB CPEAHIX XAPAKTEPHCTHK N0
AKBATOPHH MOps ABJAETCH 'MC Bapca-Kenamec. 5

B

[IpoBejieHa THNH3ANMHA 3HM MO HHTErpaJbHBIM CyMMaM “TP,'.'
TeNbHLIX TeMAepaTyp BO3lyXa, H3MEepeHHBIM Ha cTanuHaX. Boiae/ensl

=

TPH THOA 3HM: MsArKad, yMepeHHas H cypoBas.
~ [lonyueHa cpeiusifi JeAOBHTOCTb Ha AKBATCPHH MOps JAJa JAaTel

CHeMKH  (CpeHsisi MHOTOJIETHSA). v
OleHeHa cBfA3b HHTErpajbHBIX CyMM OTPHIATE/ILHBIA TeMneparyp

BO3LYXa H tpenﬂeif[ JeJ0BHTOCTH JAA €€ NpOrHo3HPOBAHHI. =

-l

CIHUCOK JIATEPATYPBI e

-
S
-

1. Ataac Asgos Apaasckoro mops. TaulkenT, -1970, 64 c. e
9 Huromupcran O. M. Kaumarideckoe OnMAcatie paitona ApaibCKOro MOpA.

JI, Tuapomereonsgar, 1964, 67 c. _
3 Kocapes A. H. Tuaposorns Kacnuickoro Apanscoro mopedt, JI, Tiape

Mmereonsaar, 1975, 272 c. E
4, Kynenruf B, H. 3amep3sacet JH
I.‘.H'I:l. E‘* E-i 542_‘5’461-
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ApanbcKoe .'HCIPE? — «¢Hap, BI'O», _1959,."'
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1eCHaH B B. Dmﬁeumm NefoBOro pexnma ApanbCKOrO MOpPA ® B03-
il ero nporHosHpoBaHus.— «Tpyam Iuapomeruentpa CCCP», 19?3
m 127, ¢ 123—130. ?
pecan B. B. Hoarocpounmii :I.'l OTHO3 JIEAOBHTOCTH ApanscKoro lmpn—-
- I'mapomeruentpa CP», 1975, sunm. 161, c. !ﬁE—lIE
ayena B. I. BoamoXHOCTH KapTHPOBAaHHA JenoBofi o0CTAHOBKH HA.
[ 03ePaX MO CHHMKAM € HCKYCCTBEHHBIX CNYTHHKOB 3eMaH, — «Mereo-
i H rHA ruae, 1973, Ne 9, c. 48—55.
ikosa A. H. O senosux ycaosuax na Apassckom mope.— «Tpyau HHHAKS,
Bun. 17, c. 37—43.
Hukos C. H. O Bo3MOXHOCTH HCNO/B30BAHHA CNYTHHKOBMX doTorpadmil
égmannu CHEXHOTO K JeddHoro nokposa.— «Oxeanonorna», 1973, Nz 3,

ypukos B. JI. Hexotopue nanuue o neaax Apansckoro Mopa.— «Hss, BI'Oa»,

39, . 71, Bun. 8, c. 1200—1219,

- mena I LI OnHT COCTAaBJCHHS NPOrHO30B 3aMEp3aHHA M BCKPHTHA Apans-
CKOrC unp:--:Tp:mu Tawl'Os, 1956, san. 12(13), c. 122—128.
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I. A. KEPHOCOEB

HOBBIE JAHHBIE O MOP®OMETPUH CAPE3CKOI'O O3EPA
] e B i - TN | ' f'
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B nmocaenHee AecATHJAETHE OJAHOH H3 LEHTPaJbHBIX BOJOX038HC
pefHBX npoGaem B Cpeaueit Asun siBnsercs mnpobiema Capeackoro
o3epa, K PeILeHHI0 KOTOPOi B HacTosllee BPeMs NPHBJEICHH MHO 1e
MHHHCTEPCTBA H BeJoMcTBa. B Hacrosuiee BpeMs OCHOBHBHIMH 3ajauas
MH B H3Y4eHHH 03epa SBJAIOTCA: OLEHKA IPOPHIBOONACHOCTH BOAOEMA
u paspaboTKa MEDONPHATHH, HaNpaBJeHHHIX Ha TNpeJoTBpalIeHHE
yrpo3sl IPOphiBa YCOMCKOTO 3aBajia, a TaKe COCTaBJEHHEe CXeM 10
HCNOJL30OBAHHIO BOAHHIX PecypcoB Bojoema H p. Bapraur pas uenelt
HPPHrallHH H THAPO3HEePreTHKH. : E

Capesckoe 03epo, PaclojioKeHHOe B cpefHem TedeHHH p. Bapranr
(Mypra6), obpasoBanoce B ¢espane 1911 r. BeaeacTBHE NOANP
BAHHS PYCJAA DEKH THIAHTCKHM ONOJ3HEeM-00BajloM TeKTOHHUECKOro:
NPOHCXOXKeHHs. 3a MeHee 4UeM CeMHIECATHJETHHA IEpHOL CBCEro.
CYIECTBOBAHHS O3€pO NMOCTOAHHO NpPHBAEKan0 K ceGe BHHMAHHE HCs
ciepoBateaeii. B stor mepuon pafion Capesckoro o0sepa TOCETHIO
okoJ0 30 KOMHCCHH M 9KCMeIHIHHA.

Hanboapiunii BkAaj B H3yueHHe o3epa H  YcolicKoro aasaja
saecan: I. A. lllnuabko, M. A. TTpeo6paxenckuii, B. A. Adanacses,
B. B. Axynos, H. E. I'opmennn, B. B. [Tocnasckuii, B. H. Pefashx
woap. {1, 2, 4—8). Oanako HecMOTPA Ha CTOJb MOBHILLIEHHHIH HHTE
K 03epy Mop(oJOrHs ualmy H ee MOPHOMeTpHYECKHE XapaKTePHCTHRH
[0 CAMOrO NOCJEAHEero BpeMeHH OHIJIH H3yueHbl HeJ0CTAaTOUHO MOJHO.

TaGauna
Mopdomerpiueckie xapaktepucruki Capesckoro osepa 3

- . =
E’ : ?';" E: 3 'E i
Ton SKCNeHIAR g % ; E ﬁ‘ g.i
o 5& | 2.
=¢ | 2 | 26 | B O
1911 A. lyaen : — 2 500 | — _
1813—14 °| I'. A. Ilnaaeko 279 | 28 | 1300 ] — |
1915 H. A. IlpeoGpamencKui 352 = — - =
1926 0. K. Jlaure 477 |70—=75| — — —
1934 B. A. Adanacwen 486 | 68 | 3000 | — —
1946 B. B. Axynos 505 | 61 |3380| 88 |I7,8
82 e
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' PajoM HccaefoBatesieli  OMpENesuCh  JIHLID HEKOTOpLIE H3 HHX
pa61. 1), IpH 9TOM TOC/eAHHE ONPEALIEeHHS oTHocHJHeh K 1946 r.[1].

~ MopgoMerpuuecKine XapaKTepHCTHKH, npupefennsie B Taba. I,
" JlaloT BOSMOXKHOCTb NPOCJENHTH NMPOIECC HamoJHeHHs HallH oaepa.
~ [Ipn STOM OCHOBHLIM MOKasaTeJeM sABJfeTCH nauboaplias raybuHa
1 wnreHcusHOcTh ee pocra. C 1943 . Habalogaerca cTabHAH3ANHA B
. DeKEMe HANCJIHCHHS 03ePa C XOPOWIO BHIPAXKEHHBIMH CE3OHHBIMH KO-
| JleGaHusMH YDOBHsi BOJE, B TO JKE BPEMs OTMeUaeTCs HeKOoTOpas
. TeHAEHUHA K pocTy YPOBHA [3].
& [lpu paspaboTKe cXeMBl KOMIIIEKCHOTO HCIOJB30BAHHA BOJAHHIX
- pecypcos Gacceidna p. BapTaHr ¥ MEepPONpPHATHH N0 JHKBHAALHH yrpo-
. 3pl npophiBa YCOMCKOro 3asana B NMEPBYIO O4EPEib BCTAJ BOMPOC O
. [JoCTOBEPHOCTH JaHHBHIX 00 oObeMe BOMHI B CapescKoM o3sepe H ipy-
© ruX MOP(OMETPHUECKHX XapaKTepHCTHKAX. [lo fAaHHLIM pPAa3MHYHBIX
_aBTopoB 06beM G3epa OLeHHBaJjCs OT 17 no 22 km®, Tak Kak jeTafb-
'HBIX TNPOMEPOB 03€pa BHIMOJHEHO HE GBIIO.

- B 1976 r. YTMC TamKHKCKOf CCP 6BJI0 HAuaTO NPOH3BOACTBO
" jeraiaBHoii 6aTHMETPHUECKOH CBEMKH O03epa, C TEM yTOOH YCTAHOBHTE
~ ero MopdoMeTpHYeCKHe XAPAKTePHCTHEH. BesejgcTBHe BO3AEHCTBHA
" FOpPHO-JIOJIHHHBIX BETPOB Ha 03epe Hab/I0LaeTCs SHAUHTEIBHOC BETPO-
goe poanenne. OTCyTCTBHE [/1aBCPEACTB, pPACCUHTAHHAIX LI pa6oT
~ [pu BoaHeHHH B 1—3 Oanna, He NQ3BOJHIC NpoBECTH NPOMEPH B JIeT-
" Huil meprOJ, B CBA3H C YeM OHH OBLIH BLIMOJHEHL! B (peBpae-anpene
_9?6*-:.'.;{ <1997 -Tr. co JABAA.

"\ VuThiBas CypOBOCTb KIMMATa BEICOKOrOpbA, OTCYTCTBHE ONLITA
fIpousBOACTBA NOA0GHBEIX paboT U OTCYTCTBHE MHJBS, MepBOHAYANbHO
‘g 1976 r. naHHPOBAJIOCE TIPOBElEHHE NPOMEPOR JHIIL B JIgHrapcKoOM
sajippe. B KauecTBe CPeACTBA MePeNBHIKEHHS H nepe6poCKH_SKCIeH=
“{1HOHHOTO |060PYA0OBAHHA 1O JbAYy 03€pa OBl HCNOJB3CBAH MOTOIHKJI

¢ KoaAcKOM («Ypasa»), 4TO MO3BOJIHJIO 3HAUATENBHO TIOBEICHTH MPOH3=

1L
By ik b
e

i

"

“BOAHTENBHOCTL PaboT. .

= [lpomepsl BHINOJHAJHCE 10 NMONCPEHHDIM npogHAAM, pacnooiKeH-
WM Ha paccTOSHHH | KM Jpyr OT apyra (pHC. 1). ITpoMepHBle TOYKH
Ha npodHIsX HaMeuaJHCh uepes KaMble 100 m. OTcyTCcTBHE B STOT
neproj, KpynHoMacuitabHCH TOMOOCHOBLEI 3HAUHTE/IBHO YCJIOACHHIO
gpenienne npodueli Ha MecTHOCTH. [109TOMY AJIA YBASKH HaMEdae-
X CTBOPOB H NPOMEPHBIX TOUEK H A AajJbHeHlero HaHeceHHsa HX
TomomJiaH BeJach TaxeoMeTpHYecKas cbheMKa. B Ka4yecTBe nmpomMep-
[0 TpOca HCI0Jb30BaJICHA TenedoHHBI KafeJb CO CTaJbHOH JKHJIOH
" \Ha rEApoMeTpHUECKOH Jiebelke CO CUETHHKOM. [MpenmyuiecTBoM MpPo-
L MEpOB O Jbjla sBHJOCH TOUHOE OMpEeJe/eHHe MEeCTONOJOKEHH s npo-
| MEpHBIX TOYeK, a TaKie BLICOKas TOUHOCTE HaMepeHHs rayOHH.
‘B aumy 1976 r. Owi mpoMepen Jlaurapckufi 3aJuB u camas riyboKo-
‘BofHas 0QJacTh O3epa OT 3aBajla 0 3aJHBa. B 1977 r. paGotel OHIH
| [POAO/IIKEHE H NPOMEpPHI 03epa MOJHOCTBIO 3aBEPLICHBl K 10 anpeJs.
" Beero Opio paz6uTo 58 momepedHHKOB H NMPOH3BECHO ONPEICICHHE
‘payGHE B ceMHCTaX IPOMEpPHHIX TOUKaX. BelcTpOMY OKOHUAHHIO paboT

eMoco6CTBOBANO NPHMEHEHHE MEXAHHUCCKHX JI€10BBIX GypOB H HCIOJb-
E6* 83

: - e
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30BaHHE /A NepeliBHIKEHHA H nepe6pocKH 0GOPYACBAHHA CHErOXOAOH
«bypan». :

B cBfA3n € TeM, uTO NMpoMepHHle paGOTH -BeJIHChH B Te4YeHHe AHYX
SHMHHX NEPHOAOB, & YPOBEHb BOAB B O3€pe HCHBITHIBAJ IPH 3TOM Ces
JOHHBIE KOJIeOaHHs, H3MEPEeHHbIE ryOHHEI Obl/IH MPHBEACHEl K eHHOMY;
YPOBHIO 1O BojoMepHoMy nocety Mpxt or 27 despana 1976 r., KoTophii
- coctaBua 1360 cm nan Hynem rpaduka (taba. 1). B naiabHelimem
penep sogoMepHoro nocta MpxT Obljl nMPHBA3aH K rOCCETH, H YPOBEHb
B 1360 cm coorsercTByer oTMerke 3252,87 M. ITo HaMepeHHBHIM H TpHs
BEIEHHEIM K €/lHHOMY YPOBHIO BOABI riayGHHaM Obljla ncetpoeHa 6aTH-
rparueckas kapra B macwrtabe 1:10000 c u3oGartamu uepes 50 w,

AkpaTopHa o3epa NeJHTCA HAa TPH MOP(OJOrHYECKHE 30HBI: HAH=
Gonee ry1yGOKOBOAHYIO — 3anafnyio, ot 3aBaia 10 JISHrapcKoro 3ajiH-
Ba; ray06OKOBOJAHYIO leHTPalbHyl0 — oT JlaHrapckoro 3ajHBa [0
yerbsi peku [layeaar, pacluiHpsaiomyiocs B paifione Mapamanaiickoro
3aJIHBA, H MEJKOBOAHYIO Y3KYI0 BOCTOUHYIO 30HY. HanGosee ray6oko-
BOJHBIE 30HLI ¢ rayGHHaMu 10 400 M H GoJsee pacnoJiCIKeHH B NPHNJIO-
THHHOH YacTH osepa: mepmpas —B 1,5 kM or 3aBana ajaHHON M0 2 KM
(0 peskoro cyxkenus), H wHpHHOH 80—100 M, BTOpAas TAKHX ¥Ke pas-
MEPOB — K ceBepy oT JIAHrapcKoro saJjiHBa.

O6aactH MaKcHMaJbHBEIX TJIYGHH COBNAJAIOT ¢ 3aTOMJEHHBIM pyc-
JoM p. Mypra6. 310 HarJsAHO HAMIOCTPHPYET NonepeyHLd npoduIb
No 48 (puc. 1), BuGpannbii nuxe JIsurapckoro saansa. MakcHManb-
Has rayonHa 421 M 3nech yKaselBaer Ha pycdao p. Mypra6, a mMakcHs
MajabHasi rayO6una B 386 m y seBoro Gepera — Ha OwiBllee pycJo
p. Jlaurap.

O6aacts ray6un csuie 400 M sanHMaer naowans B 5 kM2, Han-
Gosbuiasi rayGHHA, H3MEPeHHas NpPH NpoMepax, cocrasuiaa 486 u, a
MaKcHMaabHas npu ¥YBB — 496,9 M. Tny6num ceeie 300 M 3anuMaior
TeppuTOpHIO OoJaee 20 KM?, MOBTOPsAA OUepPTaHHA GepercB W pacnpo-
cTpanssch Ha 20 KM K BOCTOKY OT 3aBaja. Jlo BnageHHs InpHTOKa
Baracaug ray6unn He npeBuuanT 200 M, a ray6uusr go 100 M 3aHHe
HﬁalﬂlT naowans 8B 58,4 km? B BepxHefi 30He OHH He npesHmaoT 10—
15 m.

~ Ilpu sumonnennu B 1943 r. npoMepoB B 3anmafuofi uacTH osepa
H. E. TopuiennnniM GBIIO  OTMeueHo cBoeo6pasHoe pacnpeelenue
rayoun sToi 3o, Ha yuactke memay 51 u 54 nonepeuHHKaMu Has
OAI0f1aJlock pesKoe CyiKeHHe pycia H ero HCueaHOBeHHe. _

BEIo crenano npeanoJioxenHe, uTo pycdo p. Mypra6 He oGnapys
JEHD BCJEeACTBHe HeIOCTATOYHOH YACTOTH H TOUHOCTH npoMepos RH
OTHOCHTEJIBHO HeOOJIBLIOH LIHPHHBI 3aTOMJEHHOrO pycJa Ha 3TOM yua-
crie. IIpn nmpomepax 1976 r. Guulo cienaHo MpeanosoXkenHe O cylies
CTBOBAaHHH NMOJBOJHOrO NMOAHATHSA, MPHXOAfALIErocs Ha HanboJee y3KYIO
obsacTh 3anaaHol 30HE. B masabHelireMm Ha KHIOMETPOBOM YUacTKe
Cy:eHHs OblJIO OPraHH30BaHO 5 MOMepeuHHX CTBOPOB, NIPOMEPHLEE TOY-
KH Ha KOTCPHIX pacnoJiarajHch MeHee yem uepes 100 m. Pyeno p. Myp-
rab o6HapyXuTh He ynaiock. C npasoro Gepera 3TOr0  CYXKEHHS
Ha0MONaeTCs fAPKO BHIPAXEHHAS HHIUA ONOJ3HA, KOTOPHHA, BEpoATHO,
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H]Jnnaﬂnmn OJHOBpPEMEHHO . C VYCOHCKHM, 3aBaJiOM, HO . !.{&fu-megi

obnemMa.

B macrosuiee BpeMs B 3TOM padoHe HabmaogawTes 06BaNL HEBOMb:

ZI,J.TDI”D obbema, YBEeJIHUHBaA TeéM CAdMBIM BEICCTY NOABOAHON IIOTHHEL,

Ilnotuna BO3BHIIAeTcHd Haj AHOM o3epa Ha 160 M, umeer LquHHy p

!?D M H gasey 1100 .

B dopmupoBanHH KoTJaoeHHE Cape3ackoro osepa nepamrertermue :

3FHAYEHHE MPHHAJIEXKHT NpoueccaM - 3aHJeHHA — 3aHeCeHHA Yalll B
pesy/ibTaTe AKKyMYJHPOBAHHA TBEPAOro CTOKAa MPHTOKOB H mepedop-
MHpoRaHHA Oeperos.

HanGosiee HHTEHCHBHO 3TH Ipoleccsl NMpPOC/eXHBAIOTCH OT YCThA

p. -Mypra6 Ha nporsikeHnn 10—12 kM, a TakiKe B 30HaX BNaJeHHT

3HAUHTE/IbHEIX GOKOBLIX npnmunn——ﬂﬂurap. KarramapaxaHnait u ap.,
;{Dmpue HrpaT BecbMa CYLUECTBEHHYIO pPOJIe B Mpoleccax HaKomJje-
FHI[ JCHHBIX OTJIOM(EHHI.

Boanenne, Te4eHHs, reoJIOrHYeCKHe MPOLEcCH H PeHM KojleGaHHdA
ypm:mn BOJI kI ummﬁuruymrr HHTEHCHBHOH nepepabotKe Geperos. Kpy-
Thie, OOpEIBHCTEIE Gepera, cJOMKeHHbIe THIAHTCKHMH OCHIMAMH, MOCTOSH-

HO ﬂﬁ[}}-I].IHBEIlﬂTﬂH B 03CpPO, OKa3biBad BJHAHHE Ha []}DPMH[J'GEHHH'E-
Geperoe H HX MOpGOJOrHIO,

Poanb NpoayKTOB Gﬁp}fﬂiEHHH ﬁEI]E‘.rDI] B 33aHeCEHHH O3epa BecbMa
BHAUHTEJbHA M, MO-BHAHMOMY, COH3MepHMa ¢ 00BEMOM TBEpLOro CTo-
Ka peK, TaK 4TO HX HeJoyYeT NpH AadbHeHINHX HaGMIOASHHAX MOMET
NPHBECTH K  CYUECTBEHHBIM OLIHOKaM.
=t ﬂp!i pHSpﬂﬁDTHE hlEleIPHHTl‘Iﬁ Mo YacTHYHOMY ONOpPOAHEHHIO

Tabanua 2

* Mopdgomerpuueckne xapaxrepucruki Capesckoro oszepa
3 NpH YPOBHE BHCOKHX BOJ
- SeMenT Dfoanasenne Bemnuma
Eme*rxa YPOBHA BOAH 03epa, M H - : 3260, 83

Jdolane sogocbopa, Km? F 16200
[lnowane sepkana osepa, EM? f 79,4
Hauua o3epa, KM I b5,3
Hlupuna waubonpman, KM bmax 3.3

PHHA CpeliHAA, KM - bep 1,44 o
YayGuua HaHﬁﬂJ‘lbmaﬂ M Rmax - 496,9 :
FayOuua cpelusas, M he 0.0 s
Oﬁ‘{e&l BofHOH Maccel, Km® 'LP 15,85
ﬂmma GeperoBofi, THHHH, KM - L 161,9

OKa3aTesis:
yAenApHOro BojocOopa : : F[f 204,0 .

*" i yenoBHOFo BOAooOMEHA : Q/v 0,09

{0 yAMHHEHHOCTH s I/bep 38 4w
. . KOMIOHEHTHOCTH . bep/bmax 0,43
_ pa3sBHTHA aKBATOPHH :‘,{ EE.} i
- OTHOCHTeJILHOMN ryCHHB " feplV | 46,56 148
£ o popun o3epHOfi wamH ' ' hep/ Bmax QA0
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. ‘paepa i npoexTHpoBaHnio 'DC HeoOGXOAHMO ydecThb HaJH4YHE MOABOA-
d Holf MJIOTHHLI B TpPH3aBajJbHOH = 30HE. ; :

. [loayueHnsie B pesyjibTaTe MPOBEICHHBIX HCCJAEA0BaHHH MOpdomer-
. DHUECKHE XapaKTePHCTHKH 0O3epa NMpHBeAeHH B Taba. 2 a 3. ;

- Axsatcpus CapescKoro osepa XapakTepHayercs CJOKHOH ¢opMo#,
JI0BTOPAIOLIEH OYePTaHHA NOJHHBI H CY’KaloUleHCs B BOCTOYHOM Ha-

. Taéanuwa 3

- KoopamuaTh 3aBHCHMOCTH 06BbeMOB i mioulaneil 3epkada
OT YPOBHA BOJL B 03epe

Oruersa, M Ofeem, Ku* I'I-"'I!:I';‘I.ﬂnb, OTMeTRa, M Ofnem, EM® nn}?u“imh'
3260, 83 15,85 79,40 3006,00 2,18 29,97
3256, 00 15,27 78,54 2956,00 1,03 16,18
3206, 00 11,51 72,01 2906,00 0,45 6,82
3156,00 8,35 54, 85 2856,00 0,19 3,78
3106, 00 5,79 47,13 2806,00 0,05 1,79
3056, 00 3,77 33,80 2763,93 0 0

npapaenun. Jauna osepa npu YBB paBha 55,3 kM, HauGoJblias
wHpHHA 3,3 KM npH cpejaneft wupuHe 1,44 Kwm. :

[To niomaan BOAHONH NMOBEPXHOCTH 03€PO OTHOCHTCS K KaTeropHH
«CPEJIHHX» H XapaKTepH3yeTCs Kak YAJHHEHHOe H CPelHeKOMMaKTHOE
(Taba. 2). :

[Io mokasaTeni0 PA3BHTHS AKBAaTOPHH, ONpeAe/NeHHOro KaK OTHO-
1eHHe MJOIaJH Kpyra, AJHHA OKPYXKHOCTH I{DT{EEDI‘B paBHa AJMHHe

GeperoBoii JuHHH, K naomanu osepa U=0,08 — =26,4, o3epo xa-

. paKTepH3yercs KaK CHJIBHO pacueHeHHOe, a MO XapakTepy rayOHH —
: h
KaK «ouens rayGokoe» (hora= ——— =46,5). Tlo opme KOTIOBHHEI

| v T
.~ THArOTeeT K KOHYcCY.

.- Ilokasatenp yaeabHoro sofocbopa yKaseBaeT Ha BecbMa CYILIECT-
" BEHHOE BJAHAHHE OKpYXKawWHX JaHAwWadTOB Ha peXxHM 03epa, B TO
3K BpeMms NokasaTreJib YCJOBHOro BOAOOOMEHa XapakTepH3yeT BOAHYIO
' Maccy BojoeMa Kak BecbMa cTaGHJbHYIO, (GOPMHPYIOILYIOCS MOA IeH-
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- K eonmpocy rHApOMETEOPONOrHYECKOro oGOCHOBAHMA SKCNAYATALHK
 § OXpaWs BOjHHIX DecypcoB o3ep M Bojoxpauuanul Cpenueii A3ud.
prutnn A, M, Topeakun H. E, Tpyau CAPHHI'MH, 1979,
an, 66(147), ¢, 3—9. :

‘PaccmaTprBaTCA OCHOBHEIE HANPaBJeHds B H3YHeHHH THAPOMETED=
MOTHMECKOrD PEXHMa o03ep H BojoXpaHnmnm CpeiHed Asun ¢ yue-
- pcofieHHoCTell HX pacnpocTpaHeHndA H BOAOX03AACTBEHHOrO HCNOMbe
aund. Jlanbl peKoMeHAAUHH 06 HCHOAB3OBAHHH COBPEMEHHBIX TeXs
(ECKHX CpefiCTB H MeTOHO0B HaGmoaeHHi.

! .:-_'l' .--:- EH&IIT. Tl

¥IK 556.531.44-556.551

AHTPONOreHHOE BAMSIHHE HA W3MEHEHHe XHMHHECKOrO COCTaBa BOM
Gaccefina Kawxapapew. Huxonaenxo B. A, JlaHuenaos
& pa Jl. H, Heguatun A, M, Tpyas CAPHHMIMH, 1979, Bum,

66 (147), c. 10—16, SEos .

PaccMaTpHBAIOTCA BOMPOCH  M3MEHEHHs MHHEpaausaliu HOHHOTO
cOCTABA BOAM MO AJHHe pexn # cesoHaM roga, Ouenena ponk M-
KYPraHAcKOro BOLOXPaHWTHIIA H KOJNMEKTOPHO-ApPEHAMHLX = CTOKOB B
HaMeHeHHH KAMecTBa BOM H HX MeTaMop(H3amua. :

Tata, 1, Ma, 3, bu6x, 6. ;

L 5

-

i




YK 556.555.7 :

IHApOXHMHYeCKAas XapakTepHcTHKAa BocTouHo-ApHacalicKux  oaep.
Fopeaxun H, E, Topoxoeckuii B, A, Tpyam CAPHHIMH,
1979, Bun. 66(147), c. 17—24. :

[IpnepoaATCcA CBedeHHA © BOJHOM H THIAPOXHMHYECKOM peXHMe Hp-
pHranuoHHo-cOpPOCOBLEIX ©03€p, BXOAALHX B ApHacafcKHMi oSepHBI KOM-
niaexc. AHaJH3HPYETCA peMHM o©O3eD B 3aBHCHMOCTH 0T ocobfeHHOCTER
KOJMIEKTOPHO-APEHAKKOr0 NPHTOKA., YCTAHOBJEHO, YTO MHHEpPA H3aAUHSA
BOAK H PEXHM TIJaBHEX HOHOB ¢ HeGOJBIIMM H3IMeHEHHEM NOBTOPAIOT
YepTH JpeHaMHBIX BOJ.

Boapllaas wacTs BHOCHMOrO PpAacTBOPEHHOTO a30Ta NOriollaeTcH B
03epax, MPeNATCTBYA HaKOMJEHHI0O €rc B NOCAEAYIOWHX BOAOEMAaXx,
BXOAALLHX B O3ePHBIE MaccHB.

Ta6n. 5. Ha. 2, Bu6a, 3.

YIK 556.114.5

Conepofi Ganmadc Apuacafickoft naépudﬁ cucremul. [opeaxuw
H, E. Tpyam CAPHHIMH, 1979, sun. (147), c. 25—40.

Ha ocHoBaHHR SKcnefnuuoHHEX Habamonennfi 1973—1976 rr. npu-
BOAATCA CBefeHHs o6 OCHOBHHIX KOMMNOHEHTax coaeBoro Oananca Gec-
cTouHEX ApHacalicknx osep. Ilana oweHka TOYHOCTH pPACYETOB, BHIOA-
HEHHHX pasJHYHEIMH MeTofami, BeanunHa pacXofHEX KOMIOHEHTOB
MHOTO MeHbllle NocTynnaeHHil coneff B osepa. 3a 1970—1976 rr. aanac
coneit B ozepax so3poc ¢ 40 mo 80 Tee, T. B rogw ¢ yCTaHOBHBIOHM-
cA pexHMoM HeBsiska OanaHca cocrapager 2—49, BeJHUHHAH 3anaca
cojeit B osepax., :

TaGa. 4. Ha. 2. buba. 5.




YIK 556.114.5

. Conesoit Ganamc Kafipakkymexoro sogoxpansauma. Hyp6a-
g M. O Tpyom CAPHHIMH, 1979, sein. 66(147), c. 41—46.

PaccMaTpHBAaeTCA BONPOC MNpHMeHeHHs HaO/0AeHHA 3a SJERTpO-
NPOBOAHOCTLI0 B THAPOXHMHTECKHX HCC/E[0BaHHAX. OprafHsanis e#e-
OHEBHHX HaGmoAeHnfi 3a SJEKTPONPOBOAHOCTEIO HA OCHOBHEIX BXOA-
HBIX ¥ BHXOAHHX CTBOpaX BONOXPaHHJAHIEAX B COYETAHHH CO CTAHAApT-
HEMH CHAPOXHMUUECKHMH HAGMIONGHHAMH MO3BOJHJA | MOBHCHTD TOU-
HOCTH MONCYETA KOMMOHEHTPB coJieBhlx (GanaHcoB B MECAYHOM HHTep-
sane Ha 10—15%.

Tat6a. 2. Mn. 2. Buba. 2.

YIK 556.114.

MpoHHKHOBEHHE COAHEYHON PpAagHAUHA B BOJHEE MACCH Yapeak-
cxoro somoxpanunuma. Fopenxun H. E, Kasakos A.M, Hyp-
Gaes 1. J. Tpyau CAPHUIMH, 1979, sun. 66(147), ¢. 47—52.

PaccMaTpHBaeTcd H3IMeHeHHe ans6efo BOAHOR MOBEPXHOCTH H KO-
a(pHUHeHTa NPONYCKAHHA B 3aBHCHMOCTH OT BHCOTH COJHUA H CO-
CTOAHAA BOAHHY Mace Bofoxpandanma, Ilpupogarca cpelnHe 3HAUCHHA
ko3 dHIHENTOR NPONYCKAHHA Ha pPAIIHYHEX rayGEHaX npH naubonee
4ACTO BCTPEYAIOIIHXCA BeJHUHAAX NPO3PAYHOCTH HA BOAOXDAHH/MIILE.
Hanarawrea peayasTaTH HAGHIOAEHANR 3a OPOHHKHOBEHHEM CcoHETHOM
‘PAAHALHYE B YCAOBHAX Jef0CTaRd. .

Tabn 2, Mn 2. Bu6n. 5. -
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YIK 556.555.4 e

Tepmuueckuil pemHm W TenaoBof Gananc “apsakcKoro BOROXpaHH-
amma. - FTopoxoBckui B, A, Kaszakos A, M, Hypéa-
es M, 1. Tpyam CAPHHIMH, 1979, sun, 66(147), c¢. 53—58.

PaccMaTpHBAKOTCA BONPOCH  TEPMHUECKOro peXMHMA H TElJ0BOro
Gananca ray0OKOBOJAHOTO TOpPHOrO BONOXPAHHAHINA C BHCOKOH -CTe-
Tensl0 BopooOmena, [IpHBomATCA pesyqbTarhl HIYIeHHA TOAOBOrO TEp-
-MHUECKOTO IHKJI3, AHHAMHKH TeNJ03amacoB BOAHEIX Mace, AHalHIA-
PYIOTCA YCJAOBHA BJAHAHHA BofooOMeHa Ha pnmpm&.nmme TEunepaﬂr-
pPHL Mo rAyOHHE N AKBaTOPHH BOAOeMA.

Taba, 3. Ha. 2. Baba, 2,

F,ILK 56,132

Hmapeumz c Bun_umnn Apﬂaﬂai{:uuru o3epHOro uuunnenca. Fn-

peakun H. E, Muawxnc H B. Tp},rmal CAPHHI'MH, 1979,
* BRI, 66(147), c. 59—=ﬁ3 iy :

_Jaercq aHalp3 METEOPOAOTHYECKHX 3JEMEHTOB HaL paaﬂuluiumi
BoAoemami ApHAcalicKOTQ  O3EPHOrO _ KOMILIEKLd. [IpBROAATCA - MATE-
‘pHAJL . HENOCPEACTREHHEIX  Ha MOJeHHA 33 MCMAPEHHEM. C Pasanuuppx
MacTefl ‘giep. B PeayJkTaTH HHOQAHEHAMX  DAacueTOR. . g . MEAKOHD ﬂg
HEX" BOAOEMOB, PACTOJOMEHHWX B NYCTHHHON 30HE, TONOBAA. BEJHYHH
Henapenna cocTaBiger 1300—1500 wmu, C'E{HMEHGE AOBHIIEHHE H’HHE-—
panH3auMH BOAM B GecCTOYHHX BOAOEMAX HE3HaUHTENLHO CKaMercs
Ha HHTEHCHBHOCTH HCMADEHHA, CpefHEeB3BelleHHAs BeJHYHHA KOTOpOR
C Y4YeTOM BJHAHHA MeJKOBOAHHX 30H H 3apacranus OGeperos B OJH-
#alimue roam GyIeT CTPEMHTHCA K sHadeHHio 1500 M,
Ta6n, 4. Ha. 3. Br6a, 12,




_ﬁ:r -

-

" YK 551,593.5:551.508.2

0 TOMHOCTH H3MEPEeHHS TeMNepaTypsl NOBEPXHOCTH BojoeMoe Cpem-
HeH A3sHH pagHauHOHHEIM TepmomeTpom. TeMm#uukos C, H, :Hn-
KHTHH A. M. Tpyam CAPHHI'MH, 1979, Bun, 66(147), ¢, 69—74.

* Hlponsseacna olcHKa TOYHOCTH H3MepeHHl TeMmMnepatyps TNoOBepx-
poctH Boan MK pautomerpom MHP-3 ¢ yvyeToM BAHAHHA BHCOTH Ha
OMIOICHIIT 1T COCTOAHIA aTMOC(ephl.

Ha, 3. bu6a, 6,

YK 556.555.5

JIeROBHTOCTE W CYpOBOCTL 3HM Ha ApanbsCkom mope, TeMHHEOB
C. H. Tpyamt CAPHHUIMH, 1979, suin, 66(147), c. 75—=81. :

Ouenena cBsfisb TEMIEPAaTyp BO3AYXA MO CTAHNHAM H BHIAENCHH pai-
OHEL € XAPAKTEPHRIMH OCOGEHHOCTAMH TCMOEPATYPHOTO pPeRHMA.

Ilpopegena THOH3AUHA 3HM M0 HHTErPAJLHMM CYMMAM OTPHIATETb-
HBIX - TeMnepaTyp BO3AYXa. :

Ilosydena cBASE HHTErpajfbHEIX CYMM OTPHUATEALHHX TeMIepaTtyp

‘BO3AVXAa H cpefHed JeNOBHTOCTH [AJA ee TNpPOrHOZHpPOBAHHA.

Tad6a 3. Un, 1. EHﬁJI: 11,



