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NPEANCIIOBHE

B ‘IpakTHKe HCIIONB30BAH¥A 03EPHOro (OHNA B’ XO3SHCTBEHHBIX U
Hay4HBIX [EIX KCCHESHOBaTENIM Yaille BCErO IPHXONUTCH MMETh JENO0
C HEM3Y9EHHEIMH ¥ Cab0 M3YJEHHBIMH BOIHBIMU 0OBexTaMu. OcobenHo
crienyeT 06paTUTh BHUMaHWE Ha TO, YTO MHOTHME IIApaMeTphl O3€PHEIX
CHCTEM M MPOIIECCOB, MPOKCXOUIIMX B HUX, HEBO3MOXHO 3a[aTh YETKH-

- MH YUCIIOBBLIMM 3HAYEHVISIMH, YTO BOOOIIE CBOMCTBEHHO MPHPOIHOMN cpe-

ne. ITostoMy BO3HMKaeT HEOOXONMMOCTH B IOHCKaX KOHIEOTYaIbHOTO
NoaXoza M B paspaboTke MeTOONOrHH, 00ECIEUNBAIOMMX HONIEPKKY
NPHHATHS PEIICHUH B YCIOBIX NebuImiTa KONMYeCTBEHHON MHbOpMa-
UM ¥ HaJ9Us 3HAYHTENHHOro 06seMa KadeCTBeHHOM MHGOpMaIuH, 110-
3BOJBTONMX (POPMATM30BaTh 3HAHMS KCIEpTa (WM KOJUIEKTHBA SKCIIEp-
TOB) O BO3MOXHBIX BapHaHTaxX (YHKIMOHMPOBAHMA BOOHOTO OOBEKTA.
IMpu 3TOM 11E)IECO00pa3HO IPUMEHHMTE CII0c00 anamza 1 0600mmeHIa Ha-
TYPHBIX JAHHBIX C YIETOM HEONPEIENeHHOCTH WH(HOPMAIUY U CBA3aHHbIH
C HAM TIOJIXOJl K MHOTOKPHTEpHAIFHON KIaCCH(UKAIMK 03ep U THAPOIIO-
THYECKOMY PaOHMPOBaHUIO TEPPUTOPHIA. '
AXTyansHOCTH TaKOTO IOAXOna OOYCHOBIEHa M TEM, 4TO TaKHE
CIIOXKHBIC THAPOJIOTHYECKHE OOBEKTHl CyIIM, KaK PEYHBIE, O3€pHEIE,
03€pHO-PEYHBIe CHCTEMBI, 60JIOTa, JIEMHUKH ¥ IPYHTOBBIE BOJBI U IIPO-
IIECCHI, CBOMCTBEHHEIE UM (CTOK PeX, BHEIHMA W BHYTPEHHHH BOZO00-
MEH 03ep, KoneOaHus BOXHOH ITOBEPXHOCTH, 3a00/Ia4MBaHUE, BYIKEHHE
JETHUKOB, PasTpy3Ka HON3EMHBIX BOX .M T.I.), ONUCHIBAIOTCSA IIENIBIM
MHOXECTBOM HCXOIHBIX XapaKTEPUCTHK. TaKas MHOTONapaMeTPUIHOCTb
HCCleyeMbIX MPUPOIHBIX 0OBEKTOB 3aTPYAHIAET UX HEMOCPEACTBEHHOE
CPdBHEHHME Cpa3y IO BCEH COBOKYIIHOCTH WCHONB3yEMBIX XapaKTepu-
cTuK. Bo3nukaer HeoOXOMMMOCTE B IIOCTPOCHHUH HEKOETO CBOTHOTO MO-
Kazarensa (KOMIUIEKCHOTO MHJEKca), CHHTE3HPYIOMETO OTAC/BHEIE HCXOI-
Hble XapaKTepUCTHKU B €IUHYIO CBOOHYIO OIEHKY OOBEKTa, YUUTHIBAIO-
IIY¥0 KaK 3HA9EHN, TaK ¥ 3HAYFMOCTB 3THX OTIEIBHBIX XapaKTEPHCTHK.
AsTop BHIpaxaer Onaromapaocth npod. A.M. [oraHosckomy 3a
MOJIEPKKY HIEH MHOTOKPHUTEPHANBHON KiaccH(UKalMu o3ep, BO-
TUIONIEHHOM B JaHHOM MOHOrpaduu. ABTOp Taxoke GlarofapuT COTpy.-
HEKOB Kadenps! ruaponoruu cynmm PITMVY V.E. Koporsrury, HH. Ce-
MEHOBY, IPUHAMABIINX YYaCTHE B TEXHUUECKOH IOATOTOBKE PYKOIMCH.



BBEJEHHNE

- Knaccupuxanus osep sBisercs ORHOH U3 Hambojiee CIIOXKHBIX
TEOPETUIECKUX NpobieM o3eposeaeHnd. bonee cra ner u3ydarores 3t
CIIOXKHBIE NIPUPOAHEIC OOBEKTHI M JENAIOTCS MOUBITKH PacupelelnuTh
03€pa Ha IPYNILI, KIACCHl X JIOIKIACCH B 3aBUCHMOCTH OT MX CXOACTBA
MY Pas3IMgys.

B macrosmiee BpeMs pa3paGOTaHbl MHOIOYHCIEHHbIE Kknaccudpu-
KalMu 03ep. BONBIMHCTBO M3 HUX SBIAIOTCA OJHOMEPHBIMH M YacT-
HbeIMH. OTHOMEPHBIMU — IIOTOMY 9TO BBIIOJHEHbHI B POCTPAHCTBE HC-
XOIHBIX IIOKa3aTened o OAHOMY Hauboliee XapaKTEpHOMY MpPU3HAKY,
OT KOTOPOTO YaIe BCEro 3aBHCAT APYrHE NpH3HAKH. IIpH 3TOM Her
€IMHOTO. MHEHMS O TOM, KakOH HpH3HaK KIACCU(UKAIMU CUUTACTCA
rIaBHBIM. YacTHRIME — IIOTOMY YTO NPEUIOKEHBI U PEHIeHHA KOH-
KpeTHBIX 3afiad. Ilo cBoell cytw 3TH KiacCH(UKAIMM MPEICTABIAIOT
coboi cyOBeKTUBHBIE KBAIMMETPHUYESCKHE MIKAILI, TO3BOJLIONIHE OLe-
HUTH Mepy NPOSBICHHS ONPEHCICHHOrO CBOWCTBA WM KadecTBa.
ITpeuiokeHo H HECKONbKO O0BEKTUBHBIX KIACCH(PUKAIMI C HCIOIb30-
BaHHEM METOJA INIaBHBIX KOMIIOHEHT, alnapaTa KOMIOHEHTHOIO, hax-
TOPHOTO Y KJIACTEPHOr0 aHaliM3a, METOAA PACCTAHOBKHU IIPHOPUTETOB.
MHOKECTBEHHOCT: OJHOMEPHBIX ~ KIAacCUPHKAIUH ONpaBIbLIBACTCS
MHO)XECTBEHHOCTBIO MX Ha3HadeHui. OmHako ux pa3paboTka He TOIb-
KO HE MCKIIOYAeT, HO JaKe IpeIiionaracT CO3JaHHe MHOI'OMEPHBIX
KIaccH(UKAIME KaK OCHOBBI I 6oliee IPOYHOro 06OCHOBAHHUS Pas-
HOTO POJIa OJXHOMEPHBIX KIACCH(UKAIUH U MX COITIACOBAHMS MEKITY
COGOH.

Pa3pa60TKa MHOTOKPHTEPHAIbHOMA maccn@nxaunn 03ep mpeano-
JaraeT -NOCTPOCHUE MHOTOMEPHBIX KJIACCOB OIICHMBAHMSA, BBEHCHME
COTJIaCOBAaHHBIX MEXIY c000i 0OBEKTUBHBIX KBAIUMETPHICCKHUX IIKAIT
U Tpajilaluii JUI1 HCXOAHBIX NapaMeTpoB Kiaccupukanuu, Gopmuposa-
HHEe 00yJaromux BEIOOPOK — TUIMYHBIX O3EPHBIX CHCTEM AJIS KaXKAOro
KJacca Bog00OMeHa, IOCTPOEHHUE PEMAIONIEro NPaBHiIa OTHECEHHS He-
H3y4EHHOT0 00BEKTa K H3BECTHOMY KIIaccy.

~ H3BecTHO, YTO OCHOBHBIC 3Talbl CO3MAHUS CTATHCTHYECKOH KIac-
cuuranuy 00BEKTOB WM IPU3HAKOB BKIIIOYAIOT CIIEAYyFoIee:



— OIlHCaHue npocrpaﬁcrsa HaﬁJHOlIeHI/H/I T.€. XapaKTepHUCTHKa
HCXOIHBIX JaHHBIX;

— BBIOOP cuCTeMBI X NPHU3HAKOB, C OMOIIBIO KOTOPBIX OCYIECT-
BIISETCA IEPEXON M3 MPOCTPaHCTBa HaOMIOAECHUH B rIpOCTpaHCTBO IpH-
3HAaKOB;

- —- CHIDKEHHME MEPHOCTH NPH3HAYHOIO IPOCTpaHCTBA X, BBHIOOp
cucTeMbl 00OOILIEHHBIX HE3aBHMCHMBIX NPH3HAKOB, C MOMOIIBIO KOTO-
PBIX HPOCTPAHCTBO X IEPEBOTUTCA B npocrpchrBo 06001eHHBIX TPH-
3HaKoB Y;

— TpoBeAcHUE KIaCCH(HKAIUH B IPOCTPAHCTBE Y

— HHTepHpeTalys pe3ylsTaToB NPUMEHHTEIBHO K PelIacMoi 3a-
Jade. ' ‘ ‘ '

Taxoii HOIX0 HpH pa3paboTKe CTaTHCTHIECKOH KITaCCHQUKaLIH
HE TPEATOoaraeT BO3BPaTa B POCTPAHCTBO HCXOIHBIX XAPAKTEPHCTHUK.
B T0 e BpeMs BBe/IcHHE KA ¥ TPafalui U1 HCXOOHBIX NapaMeTpoB
KIacCHGUKAUMH M COITIACOBAHME MX MEXIy co6Oi HEBO3MOXHO 0e3
TaKkoro Bo3Bpara. IIpM 3TOM XeNaTelbHO MCHONBL30BaTh JOCTATOYHO
TIPOCTHIE, HO 3((EeKTHBHEIE MPeoOPA3OBANMS Ui NONTYICHHS CHCTEMBL
NPH3HAKOB.

MHOTMMH TIOJIE3HBIMH CBOMCTBaMH U1 pa3paboTky Kiaccuduka-
MM o0najaloT OTAENbHBIE IOKa3aTeNd M KOMIUIEKCHBIE HHIEKCHI
BHEIIHEr0 BOXOOOMEHA 03ep, PACCUMTAHHBIE B YCIOBHSX HEOTpesie-
NIEHHOCTH PAcCTAHOBKU MPHOPUTETOB OIICHUBAHMA C YIETOM HEYHCITO-
BOI, HETIOJIHOM ¥ HEeTOuHOM UHpOpManuu. IIpr 3TOM OTAENbHblE HOKA-
3aTeld MOTYT PacCMaTpPUBaTLCS Kak NPOCTHIE NPU3HAKH, & KOMILTEKC-
HBIE MHIEKCHl — Kak 0000IeHHble He3aBHCUMBIE TPU3HAKU Knaccnqm-
KaIl¥iH.

Bribop 3Tux moka3sarteneii CBA3aH ¢ TeM, UTO BHEIUHHMI BOLOOOMEH
03epa ABJIAETCA OJHMM M3 €r0 BAXKHEHIIMX THIPOIOIUYECKUX ¥ THIPO-
IKOJOTMYECKUX TOKa3aTeneil. VHTEeHCUBHOCTD BHENHEro BOZ00GMeHa
03epa- OlpesIeNIeT CTEeNeHb TPaHCHOPMAIMH MOCTYNAIOMIMX B BOJOEM
BOJI, npeobnaiaHue B 03€pe TEPPUTEHHBIX MM JIMMHUYECKHX IIPOIEC-
COB, JOPMHMpPOBAHHE BOJHBIX MAacC ONPEENIeHHBIX CBONCTB U COOTBET-
CTBYIOIIMX CTPYKTYD O3€PHBIX OKOCHCTEM, d TaKKe CTEHCHb aKKyMy-
JIAUME WM TPaH3UTA 3arPA3HAIONIMX BENIECTB.

VIHTEHCHBHOCTh BHELIHEr0 BOXOOOMEHa 03ep BO MHOIOM OmIpese-
JIET CTPYKTYPY DPSIOB YpOBHEH, BIMsAA Ha IapaMeTphl KPHUBBIX pac-

5




npenaenenna U GopMupys, B HEPBYIO Odepellb, CEPUM BEICOKOrO U HH3-
KOTO CTOSHMS YPOBHEH pa3sHOH IPOXOIDKUTEIBHOCTH ¥ BEJUUHHY JIHC-
nepcuy Kosrebanuii. VI3BeCTHO, 9TO .CHIBHBIN U OYEHD CHIILHBIA BOIO-
o6MeH mpenonpesensier GOpMUPOBAHKE KOPOTKHX CEpHii, a CIabbIi
BOJ0OOMEH — JUIMHHBIX CEpui. OTO BEIpaXkaeTcsa depe3 aBTOKOPPEIIH-
POBAaHHOCTH PANOB CPEAHHX TOJOBHIX YPOBHEH, IOCKONBKY K03bdum- -
€HT KOppPENAHu oOpaTHO HpOHOpIIHOHaJICH BEJIMYUHE BHEIIHETO BO-
J000MeHa.

Pone ypoBeHHBIX Kone6aH1m OpH (GOPMHPOBAHHH PEXUMA osep
o0men3pecTHa. Tak, ypoBeHb. (PMKCHPYET BOXHBIE PECYPCHI 03€p, ABJIA-
ACh OIHMM M3 HOKaszaTeJeW KOJIMYeCTBa BONBI. YPOBEHb BIHUSET Ha
THAPOJIOTHYECKMH M TI'MAPOXMMHYECKHH DPEXHMbI 03ep, (popmupys,
B IEPBYIO 0YEPENb, PEXUM COJIECHOCTU (MHHEPAIU3AIMH) H KadeCTBO
BOJ. VDOBEHHBIH PEXUM 03P SBJAETCS HHTErPATHHBIM II0KA3aTeIeM
JUHAMHKY HX 6UOIEH030B. IIpH . HCTONL30BaHIM 03EpPHOTO (OHAA
B XO34HCTBEHHBIX LEJIIX . YPOBEHb BOIBI MOXKHO PacCMaTpUBaTh Xak
JTMMHTHPYEONMHA. GaKTOp I PRIGOIOBCTBA, CYXOXONCTBA, PEKPEallHH.
On QuKcHupyeT 30HBI 3aTOIVICHHA ¥ OATOIIeHH. [IpH HCIOIb30BaHNN
03ep B HAYYHBIX HEIX YPOBEHb KPYIHBIX 03ep cO ciabbM BomooOMe-
HOM MOXKET PaCCMaTpPUBATHCA KaK MHIMKATOP H3MEHCHUH KIMMATa Ha
OOMBINMX TEPPUTOPHAX.

KoMmIuiekCHbIe MHAEKCH BHEIIHETO Bon006MeHa 03ep XOpoIIo Co-
IIACYIOTCS C YCTOBHBIMU KO3(QdHIMEHTaMH BOTOOGMEHA, T2 THIHOH-
HO MCIONb3yeMBIMH B HPAaKTHUKE THAPOJOTHYECKHX HCCIIEOBAHMHA.
OHYl HO3BOJAIOT B SBHOM BHJE Y4YECTh 3aBUCHMOCTH OT (H3MKO-TEO-
rpadiaeckux HaKTOPOB, YTO YPE3BLIYAIHO BaXHO, IOCKOIBKY Pa3iny-
HOE CTPOEHHE O3EPHBIX CHCTEM, MX MECTOITOIOXERHE IIPEIONPEENIIOT
pasHoe yJacTHe B pOPMHPOBaHHUH BOZOOOMEHA aKTHUBHEIX (KIHMAaTHIC-
CKHX) M /IalTUBHBIX (HOJCTHIAIONIAS HOBEPXHOCTE) (hakTopoB. Pacuer
KOMILTEKCHBIX HHAEKCOB BHEIITHETO BOXOOOMEHa 03€ep, TakuM 00pa3oMm,
T03BOJISET BHISBUTH HaWbOJIEE CyMIECTREHHBIE (HaKTOpPHI, BIUIIONINE Ha
BEJIMYMHY BOAOOOMEHA IPH aHTPOIOT€HHOM BMEIIATEIbCTRE.

OGBEKTOM HACTOSAMIETO UCCIENOBAHUSA BEIOPAHO 03€pO. TTocKoIB-
Ky 03€pO M €r0 BOAOC6Op Mpe/ICTABILIOT EANHYIO MPUPOIHYIO CHCTe-
MY, TO PACCMaTPUBAETCS O3€pHas cucTema B nenoM. O3epHas cucrema
HMHTEPHPETUPYETCS Kak MHOTOKOMIIOHEHTHBIH MPUPOMHBIN AUHAMHYC-
CKMi 00BEKT, (QYHKUMOHHMpPYIOIUMH IIOX BO3NEHCTBHEM aKTHBHBIX

6



(XIMMATMYECKHX) M aalTHBHBIX (ITOACTUIAIOMAsA MOBEPXHOCTH) dak-
TOPOB B YCIOBHSX COBPEMEHHOIO KJIMMATa U CyIIECTBYIOIIEH aHTPOIIO-
reHHOH Harpyskd. CrnemoBaTelbHO, O3EPHYIO CHCTEMY MOXHO pac-
CMaTpHBaTh KaK NMOJCHCTEMY TINOOAIbHOH KIMMATHYECKOHW CHCTCMBI.
B cBoro odepens, HEOThEMIEMOM MACTRIO osepHon CI/ICTCMBI SBILIETCS
BOJHAst KOCHCTEMA. o

Jlna pa3paboTKU MHOTOKpHUTEPHATLHON Knaccmbnxaunn BBIOpaHO
230 03epHBIX CHCTEM, PAcHOJIOKEHHBIX B 30HE M30BITOYHOIO M JOCTa-
TOYHOTO YBIakKHeHus. PalloH MccrenoBaHMit OrpaHUYeH TEPPUTOPHEH
Komnsckoro momyoctposa, Kapenuu, ceBepo-3anagHoil: 1 BEYEPHO3EM-
Ho# yactamu Poccuiickoit @enepammu, crpad bantuu u benapycu. Ota
TeppUTOpHs -ABIAETCH dacThio CeBepHOro osepHoro mosca 3emmu. Ha
Hei cocpenorodeHo okxono 210 000 osep, B TOM gucne 6onee 30 000
C IUIOIIa/bIO 3epKaia, peBbiuatomeii 1 kKM%, B KOTOPBIX CONEPKUTCS
cBeue 95 % BoaHBIX pecypcoB. Cpeu 03ep ITOro perMoHa HaxoIsaTcs
kpynHeiime Bojgoems! Eppomsl: Jlamoxkckoe, Onexckoe, Uyncko-
IlckoBckoe o3epa. -Bce o3epa crouHble, a BenudMHA KO3(OHIUEHTA
BHELIHETO BOAOOOMEHa H3MEHAeTCs 0T HECKOIbKUX coTeH Ao 0,08 (JIa-
JI0KCKOE 03€pO).




1. TEOPETUYECKHE OCHOBb!
KIIACCUDUKALINHN O3EP

1.1. O6mme npeacTaBaeHus

Knaccubuxamusa o3ep sgBigercd omHol u3 Hamboiee CIOKHBIX
TEOPETHYECKHX NpobieM oseposenenus. bomee 100 et u3yvarorcs 3tu
CIIO’KHBIE NPHPONHBIE OOBEKTHl M HENAIOTCS MOMBITKU paclpeenTh
03epa Ha TPYIIIb], KIACcCH], OAKIACCH B 3aBUCHMOCTH OT MX CXOACTBA
umi pasmmund. Eme B 30-e roxer mpomtoro Beka I'.FO. Bepemarun
orMedan Gombluoe 3HaYeHue KiaccuduKamuii, 60 OHU TIOMOTAIOT Pa-
300pateca B oOMIHM 03€p U 6oliee NPaBIILHO HCIOIB30BATEL X B XO-
aadictBe [24].

H3BecTHO, 4TO XitaccupuKamus — 3TO JIOTHYECKas orepanus, co-
CTOsALIas B pa3lEICHHH BCETO MHOMKECTBA U3Y4YaeMBIX OOBEKTOB MU
INPU3HAKOB MO BBIABICHHBIM CXOACTBAM ¥ PA3iIM4YMAM HA OTHEIBHbIC
rpynmnsl, Ha3eBacMele Knaccamy. KiaccubpuxanuoHHas RESTEILHOCTH
BKIIOUaeT B ce0s [Be OCHOBHEIE 3aa4N:

— IOCTpOEHME KIIACCOB, PEHA3HAYCHHBIX JUII OMICAHMUSI 00BEK-
TOB WJIH IIPU3HAKOB, a TAKXKE JJI1 MPEACKA3aHM HOBBIX KJIaCCOB;

— J[MAarHOCTHPOBaHHUE, T.€. OTHECEHHE KiaccupumupyeMoro oos-
eKTa K TOMY WA HHOMY KJ1accy.

[Iponexypa IOCTPOCHNS KIIAaCCOB HA3LIBAETCS JIOCTPOCHMEM Kilac-
cubHKaMy, a pe3yasTaT 3TOH MpOUEAYpHl — KiIaccudukanuei. B 06-
IIEM CITydae KIACCHPUKAIMI MOXKET MMETh KakK JeTEPMIHUPOBAHHBIIA,
TaK U CTaTUCTHYECKMi xapaxrep. g nerepMuHupoBaHHON Knaccudu-
KA} KJTACCHl HE MEPEceKaloTCsA, B TO BpeMs Kak JUIS CTaTHCTUYECKOM
KJacCcH(MKanyy KIaccsl MOTYT UMeTh OOIie TOUKH U TPaHuIa MEXIY
HAMH yCJIOBHAA.

Jns pemrenus KacCU(UKAMOHHEIX 3a1a4 MOXKET OBITh Hpenio-
JKEHO HECKOIBKO IIOAXONOB, OCHOBAHHBIX Ha METONaX aHamm3a H
0000mmesys HATYPHBIX JaHHBIX. JTO — METOIB! MHOTOMEpHOH CTaTu-
CTHYECKOH KnacCH(UKAIUKU, METOABI CTATHCTHYECKOW TEOPHH pacmo-
3HaBaHMA 00pa30B, METOMBI IPYIIHOBOIO yUETa ApPryMECHTOB.



1.2. MeToas1 MHOTOMEpPHOI CTATHCTHYECKOH KiIacCHPHKAIMH -

MeTo/B! CTATHCTHYECKOH KIaCCH(HUKAIINH COBOKYIHOCTH O6BEK-
TOB MJIM IPU3HAKOB Pa3paboTaHbl K HACTOSIIEMY BPEMEHH JOCTATOYHO
xopomo B paGorax C.A. AjiBassna, .M. Byxmra6epa, I1.®. Aunpyxo-
pud, H. Jliopana u IT. Openna, a take K. MGepis! n 5pyrux aBropoB
[3,4,7,58, 61]. DT METONB! NPUHATO AEIUTH Ha {BE IPYIIILI: METOMBI
KJTACCH(UKANMY TIPH HATHYUA 06y9aronyx BEIGOPOK M METOMbI Kilac-
cudukanun 6e3 o0ygenus («be3 yumrens»). Ilon obydaromymu BbI-
GopkamMu OGBIYHO IIOHUMAIOT HEKOTOPYIO COBOKYITHOCTH OOBEKTOB HIIH
OPH3HAKOB, KIacCH(PUKausd KOTOPHIX JOCTOBEPHO M3BeCTHA. Hamom-
HHUM, YTO B IICPBOM CIIy4ae IPEIIIoIaraloTcsl H3BECTHBIMH pacupeiene-
HUA BEKTOpoB X BHYTPH KJIacCOB. BeKTOpa 3a/(aloTCs aHAIHTHYECKH
WM C MOMOIIBIO MEPEUNCIICHNS BCEX BO3MOXHBIX 3HayeHud X. C uc-
NONB30BaHACM OTOH MHGOpPMAlWy CTPOMICS MNPABMIO (KPHUTEPHi)
KaccH(puKaIyy, ¢ MOMONBIO KOTOPOr0 COBOKYIHOCTh OOBEKTOB MM
[IPU3HAKOB OTHOCHUTCA K OJHOMY U3 HECKOJBKHX KJIACCOB C M3BECTHBI-
My (MM OTHOCTBIO 3a/aHHBIMK) QyHKIMsSME pactpenenenus. K ato-
My € THITy MOXHO OTHECTH M 3ajlady, B KOTOPOM pacmpepeienus X
BHYTPH KIIACCOB OTIpelelIeHE] JIMIb YaCTHYHO. B 3TOM ciiydae ucrons-
3yercs JABa BUIA MHGOPMAIWH: MPEIOTOKEHHE O CBOMCTBAX pacipe-
JeeHHs BEKTOPOB (TNIAAKOCTH, IPHHAIEKHOCTD K HEKOTOPOMY H3-
BECTHOMY apaMeTPHYECKOMy KiIaccy) U 00ydaromas Be6opka. O6ba-
HO NPEAIONAraeTcs, 9T0 QyHKIMS PacIpeieieHns BeKTOPOB X nmu6o ux
COYETaHHs NPUHALNEKAT K H3BECTHOMY IapaMETPHYECKOMY KIaccy
c HCPI3BeCTHLIMI/I 3HaYEHHAME IIapaMETPOB.

Eciu B xone BEPOATHOCTHOTO aHANM3a COCTOSIHHMS TIPUPOIHOMN
CHCTEMBI HE YIATIOCh TIOTY9HTh CBEIEHHS MTH BBIPAGOTATE NMPEIONO-
XEHMA O BHAe QYHKIMH pacupeneneHus ee l'IapaMeTpOB Heo0Xonmmo
pemath 3agauy kmaccubukamuu “Ges yumrens”. Llens Takol kiaccu-
(uxanuy CBOAMTCA K pa3OHEHHIO BCEl aHAM3HPYEMOi COBOKYIHOCTH
o6sexroB O = {O;} (i = 1, n), cratncTUIeCcKH TIPE/ICTABIICHHON B BUJE
Matpuisl X “00beKT — CBOMCTBO” WK B (opme MaTPUIIBL P TOTAPHBIX
PACCTOSHMA MEXIY O0bekTaMu, Ha CPABHUTENBHO HEGONBMIOE YHCIO
(3apaHee M3BECTHOE MTH HET) OIMHOPOJHEIX, B ONPENEIEHHOM CMEICTE,
TPYINI MM K1accoB. IIpu 5TOM aHamM3HpyeMEIe O0OBEKTH] HHTEPIPETH-
PYIOTCS KaK TOYKH B COOTBETCTBYIOIIEM IPH3HAYHOM NPOCTPAHCTBE.
Cuuraercs, 9YTO €CIIM MCXOAHBIE HaHHbIC MpeICTaBleHkl B popMe MaT-
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pHne! X, TO 3TH TOYKH SABISIOTCS HEMOCPEICTBEHHBIM IeOMETPUYECKUM
1300pakeHNEM MHOTOMEpHBIX Habmonenuit Xj, X,,..., X, B p-MepHOM
npocrpadcTBe IF (X) ¢ xoopmuHaTHEIMH ocamu O, O, O,. Ecnu xe
MCXOIHBIE aHHBIE NPECTaBIEHbl B $OpME MOMAPHBEIX PAcCTOSHMH P,
TO HCCIENOBATENIO 3aJaHa CTPYKTYpa NMOMAPHBIX PACCTOSHMHA MEXKIY -
ob6bexTamu. HenocpencTBeHHbIE KOOPAMHATE TOueK HeH3BecTHHL ITo-
CTYJIMPYETCS, YTO IeOMETPHYECKAs ONHM30CTh JBYX MIIH HECKONBKHMX
TOYEK B 3TOM IIPOCTPAHCTBE O3HAYAET OIM3OCTH (DM3HMUECKHUX COCTOS-
HUM COOTBETCTBYIONIMX OOBEKTOB, T.€. MX OJHOPOAHOCTH. Toraa mpo-
Grema KIacCHOHKAUMM CBOAUTCA K PasOMEHMIO aHATM3UPYEMBIX TO-
9eK-HAOMIONeHHH Ha CpPaBHUTENBHO HEOONBIIOE YHCIO KJIaCCOB TakK,
9TOOB! 00BEKTHI, IPUHAUISKAIHE OAHOMY KIACCy, HAXOMMIMCh GBI Ha
CPaBHHUTEIHLHO HEOOMBIINX PACCTOSHUAX APYT OT Apyra.

OCHOBHBIM BOIPOCOM B 3amaye KiaccHpHuKauuu «6e3 yIuTemns
SIBJILETCS BOIIPOC 00 OHOPOIHOCTH 005HekTOB. B obmieM citydae mons-
THE OJHOPOIHOCTHU OILPEHEIICTCA 3aJaHHEM MPABUIA BEIYMCICHUS Be-
TUYMHBI Py, XapakTepu3ytonieit mubo paccrosuue d(0;, O;) MexIy 065b-
extamu O;u O, u3 ucciexyemont copokynnoctu O(i, j = 1, 2,..., n), mu-
6o cremens 6nusoctu (cxozctsa) H(O;, O;) Tex xe obbexToB. Ecim 3a-
maHa dyuxmms d(O;, O;), To GIM3KKE B CMBICTE 9TOH METPUKH OGBEKTHI
CYHMTAIOTCA OMHOPOXHBIMM, IIPHHAUIEKAIMUMH K ofHoMYy Kiaccy. Ilpu
aToM Heobxomumo conocrtasieHue d(0;, O;) ¢ HEKOTOPHIM NOPOTOBBIM
3HAYEHHMEM, OIPEIEIIEMBIM B K&X/IOM KOHKPETHOM CITydae MO-CBOEMY.
PesyneTat pa3bueHus 0OHEKTOR HA KJIACCHI 3aBHCHUT OT BhIOOpa M -
xu (Mephl 6nu3ocTH). B 06meM ciyyae 3aBUCHMBIX KOMIIOHEHTOB X b,
x?,..., xP) BexTopa X M MX Pa3MMYHOMN 3HAYMMOCTH B PENICHHH BOPOCA
oTHeceHHs O0bEeKTa K TOMY WIM MHOMY KJIacCy PEKOMEHIYETCA HC-
noJL30BaTh 0000menHoe (“B3BelIeHHOE™) PacCTOSHNE MaxalnaHoOuc-
ckoro THHa dy(X;, X;). B ciyyae B3aHMHO HE3aBHCHMBIX KOMIOHEHTOB
P, x®, ..., x® BexTopa X , UMerOMUX OJHY ¥ Ty XKe AUCTIEPCHIO, LElIe-
c006pasHO NPHUBIIEKATH YACTHEIA BHA 0600IMEHHON METPUKH — OOBIY-
HOE E€BKIHIOBO PACCTOSHHUE. «B3BEeICHHOE» EBKIMIOBO PacCTOMHUE
IPUMEHAETCS B TeX COyuasdx, KOrJa YJaeTcs TpHIMCaTh KaXIo# 3
KOMIIOHEHT X BEKTOpa HabmomeHu# X HEKOTOPHIA HEOTpHIATENLHBIM
«BEC» W; , NPOIMOPLMOHAIBHEIA CTEIIEHH €T0 BAXXHOCTH IS PEHICHHS
BONIpOCAa 00 OTHECCHUHM 33TaHHOTO 00BEKTa K TOMY KM HHOMY KIIaccy.
OmnpeneneHne BECOB w; , KaK IPABHIIO, CBA3aHO C JOMOIHHUTCIBHBIMU
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HcenenoBaHuamMy (OIydeHHe U UCTIONB30BaHHe 00yJaroIuX BEIOOPOK,
ompoc 9KcnepToB). ITOMBITKH OMpPENENEHUs «BECOB» W; TONBKO IO UH-
hopmanmu, COAEPHKAMEHCS B MCXONHEIX TAHHEIX, onqu HE JIAI0T JKe-
nareapHoro 3¢ dexra.

Ene ofuuM BaxKHBIM NOHATHEM IPU PEIICHHH KIaCCH(bHKAIHOH-
HO# 3a7a9M ABJeTCH (PYHKIMOHAN KadecTBa pa3OueHus O(S). 3HaHue
3TOro -KOIMYECTBEHHOI'O KPHUTEpHs HO3BOJSIET OLNEHHTh, KaKOMY pas-
OueHuro OTHATh MpeanodTenue. Bribop Toro wim vHOro pyHKIMOHANA
KayecTBa OOBIYHO OCYIIECTBIIETCS BECHMa MPOM3BONBHO M ONMPAETCS
CKOpee Ha 3MIHpHYECKHE H NpodeCcCHOHANIbHO-HHTYHTHBHEIE COO0pa-
KEHHUS, IEM Ha CTPOTyI0 HOPMaTH30BaHHYIO CHCTEMY.

OTMETUM IIOMYTHO, 9TO MaTeMaTHYECKUH ammapar Kiacchpuka-
MM TIPH OTCYTCTBHH 0O0YdYalommx BHIOOPOK COCTOMT M3 TPEX COCTaB-
HBIX 9acTei:

1) MeTomp! pacmeiieHHsI cMeceil BEpOATHOCTHBIX pacrpeeacHuH;

2) MeToxbl COOCTBEHHO ABTOMAaTHYECKOM Knaccmbnxaunn 158151
KIacTep-aHalIn3;

3) xaccuukanuOHHBIE npouenypm HEPapXUYECKOr0 THIIA.

C MeTomaMy MHOTOMEPHOH CTaTHCTUYECKOH Kiaccudpukanuy ma-
paMETpoOB WM NPH3HAKOB HEPa3phIBHO CBA3aHBI METOABI CHIDKCHUS
Pa3MEpHOCTH NMPHU3HAYHOrO NpOCTpaHcTBa u oTbop Hambonee wHOOP-
MATHBHBIX INpU3HakoB. Heo6XomuMoCTh CHIDKEHMSA MEPHOCTH IpH-
3HaYHOTO IPOCTPAHCTBAa CYyIECTBYeT TOrna, Koraa obmiee 4YHCIO p
npmsnaxos x, x@ ..., x®), xapaxrepusyronmx wsyuaemeli 06BeKT,
OueHb BeMUKO. Takas chyaumI KaK pa3 4 HabIIIofaeTcs Npy U3yYCHUH
npupomubIX cucreM:. Ilpu 5ToM HMMeeTcs pax Npemnockiok, 00yclIoB-
JMBAIOIIKMX BO3MOXKHOCTE II€pexofia OT OONBIIOro YHCHA p UCXOMHBIX
MPH3HAKOB K CYIIECTBEHHO MEHBIIEMY HHCIy p Haubonee uHboOpMa-
THBHBIX TIEpEMEHHBIX. K TaKuM IPEANIOCHIIKaM MOXHO OTHECTH: BO-
IEpBHIX, XyOnupoBanve MHGOPMALUK B PE3yibTaTe HAIUYHS CHIIBHO
B3a¥MOCBSA3aHHBIX INPHU3HAKOB (OONBINAs KOPPENHPOBAHHOCTDH), BO-
BTOpHIX, HEMH()OPMATHBHOCTH NPHU3HAKOB, MAll0 MEHAIOMMXCA IPH
Iepexone OT OQHOro o6heKTa K ApyroMy (Manas «BapHabeILHOCTEY);
B-TPETHUX, BO3MOXKHOCTE IIPOCTOTO HMJIM «B3BEIIEHHOI0» CyMMMpPOBa-
HMS 110 HEKOTOPHIM mpu3HakaM. PopmanbHo 3amada nmepexona (¢ Hau-
MEHBLIIMMH TIOTEPAMM B MHGOPMATHBHOCTH) K HOBOMY Habopy mpw-
snaxos Z, 79, ..., Z%) popmymapyercs cremyronmm o6pasom.

11




Mycte Z = Z(X) — HexoTOpas p-MepHas BeKTOP-PYHKUMI HCXOJI-
meix nepeMennsix X, x?,..., xP, (p’ << p). Ilycts L, [Z(X)] — ompene-
JeHHBIM 00pa3oM 3ajaHHasg Mepa HHGOPMATHBHOCTH p-MEPHOU CHCTe-
me1 mpusnakos Z (X) = [Z" (X),...Z70 (X0). BuiGop dynkunonana I,
(Z) 3aBucur or cietMUKH perraeMoif 3a1a94 U ONMPAETCs Ha ONUH U3
KpPHTCPHEB:. . : :

1. xpurepuii aBTOMH(GOPMATHBHOCTH, LENLI0 MCIONB30BAHHA KO-
TOPOTO ABJAETCA MaKCUMAJIbHOE COXPaHEHHE MH(pOpPMAIMH, COAepXKa-
IIEHCA B UCXOMHBIX .JJAHHBIX OTHOCHTEIBHO CAMHX MCXOIHEBIX IPH3HA-
KOB; : :
2. xpurepuil BHemHeH MHPOPMATUBHOCTH, HALEICHHBIA Ha Mak-
CHMAJIBHOE «BBDKUMAHHE» U3 UCXOMHOH HMHPOPMALUM, CONCpIKAIIEHCS
B HEH OTHOCUTEIBHO HEKOTOPHIX BHEIIHUX IOKa3aTeIeH.

3ajaya COCTOMT B ONpeJelICHUH TAKOro Habopa NpPU3HAKoB Z,
HalIeHHOro B kjacce P JOImyCTHUMEIX IIPeo0pa3oBaltil HCXOAHEIX I1O0-
xasareneit x'V, x?,..., x?, uro L [Z(X)] = max { I,-[Z(X)] }.

ToT unu MHOH BapMaHT KOHKPETU3ALMU 3TOM IOCTAaHOBKH, ONpe-
AENAIOMUA KOHKPETHEIH BBIGOp Mephl uHGOpMaTuBHOCTH I,' Z(X) M
Kjjacca AOIMYCTHMBIX IpeoOpa3oBaHMM, MPUBOIHT K KOHKPETHOMY Me-
TOJy CHIDKEHMS Pa3MEpPHOCTH: METOAY I'IaBHBIX KOMIOHEHT [7], dax-
TOpHOMY aHanu3y [61] win sxcTpeMallbHOH IPYIIIHPOBKE IIapaMETPOB.

1.3. MeToabI CTATHCTHYECKOH TEOPHH Pacio3HaBaHus 00pa3oB

MeToppl CTaATHCTHYECKOH TEOpHH PACcIIO3HABAHUA 00pa30B HAILIH
cBoe paszeutHe B paborax B.H. Bamnuka [5], H.I. 3aropyiixo [59] u
IpyTHX aBTOpOB. B 3amagax pacnosHaBaHui oOpa3oB NpeIIojiaraercs,
qro mIsa oOydyeHus coOpaH Marepual — oOydarollas IOC/Ie[0BATEb-
Hocts. [Iponeaypa obydueHus pacro3HaBaHHIO 00pa30B CTPOMT IO 3TO-
My Matepualy (QyHKIMIO, pealM3yIOmyI0 IPaBHJIO PACHO3HABAHMA.
Takyro (QYHKIMIO Takke Ha3hlBalOT peulafoIuM mnpasuioMm. Cymiect-
BYIOLIME METOABI OOYYEHHS pPACHO3HABAHMIO OOPA30B JENAT Ha JBE
rpynmnsl. [lepsas rpynmna MeTooB 0CHOBaHa Ha 6aileCOBOM mpUHIMIIE.
JU1s Kaxmoro Kkiacca BOCCTaHAaBIMBACTCS COOTBETCTBYIONIAS ILIOT-
HOCTB pacmpefeneHus P; (X) B mpocTpaHCTBE Npu3HakoB (i — HOMEp
KJ1acca), a 3aTeM CTPOHTCS Pellaoliiee MPaBuIo BHAA: 00BEKT C OIHMCa~
HHEM X OTHOCHTCS K Kiaccy i, ecimu P; - P; (x) = max P;- P;(x), rne Pj—
anpuopHas BEPOSTHOCThL MPHHAUIEXXHOCTH 00BEKTa K j-My.KJIaccy. ITo

12



OpPAaBUIIO MO3BONSET OTHECTH -06BEKT K TOMy Kiaccy, ML KOTOPOIro
arnocTepHOpHas BEPOSATHOCTH NMPUHAUISKHOCTH MaKcuManbHa. B aToi
TpyIIe METOHOB 3afaya O0ydeHUs Pacno3HaBaHHIO 0Opa3oB CBOAUTCS
K 3aj1aye BOCCTAaHOBJICHHS IUIOTHOCTH paclipeleSiCHHd I KaKIOro M3
KinaccoB. D dexTuBHLIC METOABl PaCIIO3HABAHMS, OCHOBAHHEIC Ha Oaii-
€COBOM ITOJIXO/IE, IIOTYYEHH! AN CIIydas HOPMAJILHOTO paclpefeIeHus
IPU3HAKOB B KAXOM M3 KJIACCOB WM KOTa NPH3HAKH PACIpecICHBI
He3aBHCHMO. Bropas rpynma METOZOB OCHOBaHAa Ha IPAMOM IIOCTpOE-
HHUY pelIaloIero npasuia no obyuaronies BeIOOpKe. JTa 3aada ABI-
€TCs MeHee CIIOXKHOM, 4eM 3a/laya BOCCTaHOBIICHHUS IUNIOTHOCTH paclpe-
JETCHI I KaXaoro u3 kmaccop. OHa TpebyeT JMiIb BIAETEHM 00-
JacTei, rue IUIOTHOCTh PacIpelNeNeHus OIHOI0 Kjiacca IPEBOCXOAUT
IUIOTHOCTH pacmlpeleNieHNs APYTHX KIIaccoB. TeopeTuuecku Mpu TakoM
HOIXOJIe 3aJaroTCsl HEKOTOPHIM KIIACCOM PENIaroUIMX IPaBWI M CTpe-
MSITCA OTBICKAaTh B HEM TaKO€ HMPaBMIIO, KOTOpoe 00ecreduBacT MUHH-
MalbHYI0 BEPOATHOCTH OHMIMOKM KiIacCHQUIMpOBaHHSA IO BCEi reHe-
panbHON coBOKynHOCTH. IlpakTudecku ke, BBUIY TOrO 4TO Ipu 00y-
9eHHMH NOCTYIEH JHIIb OrpaHMYEHHBIH HabOp NaHHBIX, CTPOAT IIPaBH-
70, MUHMMH3MpYIOIlee 4YHCIO OmMOOK Ha oOydaroLie# MociiexoBa-
TELHOCTH. -

B mocnesHEe BpeMsA B TEOIKONIOTHYECKHMX HCCICHOBAHHAX I
pacmosHasadusa o6pa3oB CTalld NPUMEHATHCS aNTOPUTME! HEHPOHHBIX
ceteit (HC) [95], B xoTOpBIX B KauecTBe BXOAHBIX mapametpoB HC mc-
HONB3YIOTCS (PU3MYECKHE H TEOMETPHUIECKIE XapaKTEPUCTUKU 00BEKTa,
a BBIXOJHOM HapaMeTp OTpaxkaeT BEPOSATHOCTh NMPUHAMIEKHOCTH HC-
cleryeMoro. o6 sexTa K 3aJaHHOMY KIIaccy.

1.4. MeToabI rpYNOBOIO y4eTa apPryMeHTOB

IIpu pemenuu 3amaq pacro3HaBaHHs OOpPAa30B MOTYT HCIOJNB30-
BaTbCA M QITOPUTMEI CaMOOPraHM3allH¥, OCHOBAHHBIE Ha METOAAX
IPYNIOBOTO y4YeTa apryMeHTOB, paspaborannsix A.I'. MBaxuenko [62,
65]. B xoHue OOydeHHS Takue alrOpUTMBI JalOT ONTHMATbHbIE
B CMBICIIC TOYHOCTH 3HAYECHWS NOPOTOB JUI KAXKIOTO IPU3HAKA, aH-
caMbip Haubonee HHPOPMATHBHBIX PU3HAKOB M PEMIAIONIEE IPABHIIO.
AJIropuTMBl CaMOOPraHHU3aIlMy IO3BOJIIIOT -HE TOJNBKO BEIOpATh ONTH-
ManbHbIH (110 33JaHHOMY KPHUTEPHIO) aHCaMOJIb IPU3HAKOB, HO M HAMTH
COOTBETCTBYIOILIEE €MY COOTHOUIEHNE TIOPOTOB IIPH IIOMOLIY KPUTEPHS
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9HCIIa PAa3PEIIaeMBIX CIIOPOB, KaK AJIS KaXAOTO OTAEILHOTO MTPHU3HAKA,
TaK M JUI1 aHcaMOILA U3 ABYX M Oosree mpr3HakoB. IIpyu 5TOM NpH3HAKH
KaX0# mapsl 00pa3oB cpaBHMBAIOTCA Mexay coboit. Crop cuuraercs
PEIIEHHBIM, €CIIH NaHHBI OMHAPHBIN IPH3HAK HMEET Pa3INYHbIe 3HAKH
IVIA IBYX CPaBHMBAECMEBIX 00pa30B, H HEPEUICHHBIM, €CIIM 3HAKH OZIMHA-
koBpl. [TomapHeli nepebop Bcex M300pakeHMit AaeT BO3MOXHOCTD CO-
CTaBUTh KapThl Pa3spemIacMBIX -CIIOPOB. JIyi KaIoro npusHaka paspe-
IIECHHBIA CIOP OTMEYaeTCs eMUHUNEH, Hepa3peneH bl — HyieM. Kap-
Ta IPEACTaBIAET -cO00H KBafpaTHYIO MaTpHLly M3 CIHHMI M HYIIEH,
CTPOKH KOTOPOHM COOTBETCTBYIOT OXHOMY M3 TONApHO CPaBHMBAEMBIX
00pa3oB; a CToNOIE!~ aqpyromy. YHUCIO KapT paBHO YHCITY KOMOHHANWMH
00pa3oB 1o 1Ba. '

CocTaBuB KapThl M3 BCEX 33/IaHHBIX NPH3HAKOB, MOXXHO OLCHHTD
KaXIBIH U3 HUX HHIUBHIyalbHO. TOT IMpU3HAK CYUTACTICA JIYYIINM, ¥
KOTOpPOTO KapTa COXCPXXHUT Oonpiie exuHUl (pa3pellaeMbIX CIIOPOB).
CocraBneHue KapT MOBTOPSETCS U1 BCEX 3HAYEHMI IIOPOTOB, YTO JaeT
BO3MOJKHOCTH BHIOpaTh ONTHUMaNbHBIE M3 HUX. Hamnywmwe 3HaueHus
IOPOroB COOTBETCTBYIOT KapTe, COAEpIKaIed MakcuMyM emunuu, Ta-
KUM crioco6oM .pemaercss Bonpoc o Beibope Hambomnee 3¢ GeKTUBHBIX
NPU3HAKOB W 3HAYCHHH MOpPOroB IO HHAWBHIYANbHOMY KPHTEPHIO
gHCIa pa3peaeMbIX CIIOPOB.

CyMMHpOBaHUE NONYYEHHBIX KapT ABYX OTHCIBLHBIX IPH3HAKOB
JaeT BO3MOKHOCTB. OIICHUTh aHCaMONb, COCTOAIMIA U3 ABYX ‘IPHU3HA-
koB. CyMMapHBI€ KapThl MOI'YT COAEPXKATh ABOMKM, CAUHUILI U HYJIH.
Hynp o3HawgaeT, 4TO [aHHAs napa NPH3HAKOB HU OJHOTO CIIOpa HE pe-
maet. Ecnu cymMmapHas kapra -HE MMeeT HyleH, MOXHO IOCTPOHTH
PACIO3HAIOMIYIO CHCTEMY, pabOoTaiONIyI0 TOIBKO IO ABYM IIPU3HAKAM.
OnruMansHbIH BEIOOp Hanbonee 3GPEKTUBHON Maphl NPU3HAKOB U OII-
THUMaJIPHOTO 3HAYEHHS NOPOroB OCHOBAH HA aHaIM3€e MHHMMYyMOB. Ha
BCEX KapTax BHIOMpAIOTCS KIETKH ¢ MUHHMAIBHOW CyMMO# paspeniae-
MEIX cropoB. ONTUMANbHONW CUMTAETCs KapTa TOM maphl NPU3HAKOB, Y
KOTOpOH 3Ta MUHHMAaJBbHAA OUeHKa HanOogpmas (MUHUMAKCHBINA KpH-
Tepuit). CyMMupOBaHUe KapT IId TPEX, 9eTslpex u Oonee MpHU3HAKOB
JaeT BO3MOXHOCTb I KaXAOTro aHcaMmOGJi1 OLEHHUTh MWHWMAKCHBIH
KpHUTEpHH 4rcla pa3pemacMbIX clopos. 3 Bcex KapT BEHIOHpaercs Ta,
B KOTOPOH MHHHMAIBHOE YHCIO PEIacMBIX CHOPOB MAaKCHMAalIbHO U
OonpIie . HEKOTOPOH '3a1aHHON BEINYHHBI, NOKA3HBAOLICH  3aac pas-
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pelaronied cnocoGHOCTH cHcTeMbl. [IpuMepsI MCIONMBb30BaHMA METO-
OB IPYIIOBOTO y4YeTa apryMEHTOB B THAPONOTHYIECKHX HCCIE0BaHM-
AX comepxarhbca B paborax [63, 64].

B mocnemmee BpeMs B JIHMMHONOTHYECKHX MCCIEHOBAHHAX IS
KIaccu(pMKalu¥ BOJOEMOB CTal¥ NPUMEHATHCS METOIBI MHPOpMALM-
OHHO-JIOTUYECKOTO aHAJIM34, HEYSTKOMH JIOTHKH, HEYeTKHX MHOXECTB H
HedeTko# knaccudukamuu [97]. ITO CBA3aHO C TEM, YTO MHOTHE Xa-
PaKTEpHCTHKH 03€p HOCAT MCKIIOYHTENIHHO KadeCTBCHHEBIH Xapakrep,
HampHMep, BHIOBaA CTPYKTypa coobliecTBa puId, CIMCKH BHIOB I'MI-
pPOOHOHTOB, THIEI TPYHTOB M T..
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2. Ob30P CYUECTBYrounx
KITACCUDUKALNHN O3EP

2.1. CocTosiHUME H3YYEHHOCTH

B Hacrosiiee BpeMs CYIIECTBYET MHOXECTBO KiIacCH(puUKarmii
03¢p. boNPIMHCTBO M3 HHUX SBJIAIOTCS OJHOMEPHBHIMM M YACTHBIMH.
OnHOMEPHBIMHU — TIOTOMY, YTO BHIIIOJHEHLI B IPOCTPAHCTBE UCXOHEIX
HIOKa3aTeNed M0 0IHOMY Hanbolee XapaKTepHOMY IPH3HAKY, OT KOTO~
POro varie BCEro 3aBHCAT APYTUE Npu3Hakd. IIpu 3TOM HET eXUHOTro
MHEHHSA O TOM, KaKOH IPU3HAK ‘KJIACCHOUKAIMM CUHUTAETCS IJIABHBIM.
YacTHEIME — IIOTOMY, YTO NPEUIOKEHBI IS PEINEHHA KOHKPETHBIX 3a-
nadq. ITo cBoci cyTu 5TH KIaccH(MHUKAIMU IPEACTABILIOT COO0M CyOh-
€KTHBHBIE KBAJIMMETPMYECKHE IIKANBI, NO3BOJIONINE OLICHHUTH MEPY
NPOSBJICHUS ONPEJENCHHOTO CBOMCTBA MK KauecTBa 03ep.

IpemnoxeHo ¥ HECKONBKO 0OBEKTUBHBIX KIACCU(PUKANMIA BOIHBIX
obwekroB. Tak, A. Mssmerc u A: PaiiTBuiip co3many MHOTOMEPHYIO
knaccuukanuio o3ep OCTOHMM Ha OCHOBaHMM 44 NPH3HAKOB C MC-
MOJIB30BaHUEM METOAA TiasHeIx koMnoHenT [88]. B.JI. Koxapa mpu-
MEHWJI annapaT KOMIOHEHTHOTO aHaNuy3a Ul KJIACCH(UKAIMX aKBaTO-
pur MBaHBKOBCKOIO BOAOXpaHmiunia Mo 90 MCXOIHBIM THAPOIOTHYE-
CKHMM, THIPOXMMHUYECKMM M THapobuonornyeckuM napamerpam [121].
Bormpocy xnaccudukanyu KpymHBIX 03€p [0 XapaKTepy UX MacCOdHep-
roo0MeHa Ha OCHOBaHMHM METOZOB (PaKTOPHOTO aHalIW3a NOCBSIIICHA
pabora B.H. Amamenxo [2]. [IpuMepoM McCrONBE30BaHUS KIACTEPHOTO
ananusa cayxuT pabora JL.E. CmupHoBa no xinaccuduxamuu osep Ce-
Bepo-Kasaxcranckolt, [laBnorpanckoii obmacreit 1 Anrtaiickoro kpas
[115]. AM. Horanosckuit u I'M. Muréepr npuMeHunn METOI paccra-
HOBKH IIPHOPHTETOB UM KIACCUDHKANMU 03€p [0 HX YPOBEHHOMY pe-
JKHMY M CTEIICHH ero mpenackasyemoctu [47]. KpoMe OpHruHaIBHBIX
HCCIIEIOBAHUN IO KIACCHHKAIUH 03ep, OIMyOIUKOBAHBI U 0030pHbIE
paboThl Ha 5Ty Temy [121].

ITockonbKky B HACTOAIIEM HCCIENOBAHMH B Ka4deCTBE MPU3HAKOB
KnaccuuKauy NPEATIaraeTcsl WCIONb30BaTh IOKA3aTeNd BHEIIHErO
BOZOOOMEHA 03€p, PACCMOTPHM NoapobHee Kiaccudukanmm Tex (pak-
TOPOB, KOTOPHIE HENOCPEACTBEHHO YIaCTBYIOT B €ro (popMUpOBaHHM, U
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Yo.n. 7409

Knaccmbmcaunn TEX NapaMETPOB- BOOHBIX 3KOCHCTEM, Ha KOTOPBIC
BIIMSIET CaM BHEIIHHI BOTOOOMEH. '

2.2. KnaccuuKkanuyu XapaKTePUCTHK 03ePHBIX CHCTEM

Mopghozenemuueckue xnaccugpuxayuu. Eme 8 1917 r. ILU. Bpo-
VHOB YKa3bIBall, 4YTO IPOUCXOXKICHHUE 03€pPHON KOTIIOBHHEI ONPENEIIET
TJIaBHBIC THIIMYECKHEe 0COOEHHOCTH 03epa, M I03TOMy Haunbonee ecTe-
CTBEHHOH KiaccuuKkamued ABIAETCA Ta, KOTOPas OCHOBBIBACTCA Ha
MIPOUCXOXKIEHHH o03epHbIX BanH [121]. B 1922 r. I1.O. Jlompaues
HPEAIoNUI MOPHOMETPHYECKYIO KNACCH(UKAIIIO 03€p € YIETOM AOC-
TATOYHO OOLIMPHOIO IEpPEYHs NOKa3zaTelel M IPH3HAKOB, BKIIOYArO-
IIero pensed AHa, IPYHTH, GOPMY M CTpOCHHE OEPETOB, TEPMHUIECCKUI
M KHCIOPOJHBIA PEXHUM, NPO3PadyHOCTh M LBETHOCTH BOXBI, a TaloKe
6uonoruueckue siaeHus [55]. B 1937 r. M.B. IlepByxun pazpaboran
HOBYIO TEHETHYECKYIO KITACCUPUKALUIO B 3aBUCHMOCTH OT JBHXYILeH
CWJIBl BO3HUKHOBEHHMS 03epHOM koTioBuHE! [121]. B coorBercTBHM
¢ 9TOH Kiaccupukanuei o3epHbie KOTIIOBUHBI nonpasnenmomﬂ Ha clie-
IOYIOMKeE KIacChl: '

— TEKTOHMYECKHE (PaclpoCTpaHEeHs! B 00ACTAX KPYIHBEIX TEKTO-
HHYECKUX IpeoOpa3oBaHmif 3eMHOM KOPHI M CBA3AHEI C TAKUMH (bopMa-
MH penbeda, Kak TPEeIHHbL, COPOCkL, TpabeHsl);

— BYyJKaHAYeCKHe (IPEACTAaBIAIOT COOOH KpaTepLI rIOTyxumx
BYJIKaHOB I JIEXKAT CPEIH JIABOBBIX I10JIEH);

— JIETHUKOBBIE:

a) SpO3MOHHbIE (BBIIAXAaHHBIC JEOHUKAMH YriayOJeHHus Ha prn-
HEIX KPUCTaJIJIMYECKMX MAaCCHBAX);

0) aKKyMyJIATHBHBIE (PAacIONIaraloTCs CPEAM MOPEHHBIX OTIIOXKE-
HUI1 obnacrel ApeBHETO ONEICHEHNA),

— TUaporeHHsle (00pas3yroTcs B pe3yibTaTe 3pO3HOHHON M aKKy-
MYJIATHBHOM IEATENbHOCTH PEYHBIX I MOPCKUX BOM);

— TpocajouHble (BOHMKAIOT TIPU MPOCAIKAX TPYHTA B PE3yIIbTa-
Te JIEWCTBUSA MOA3EMHBIX BOX (KapCTOBBIE, CY()HO3MOHHBIE) WM TaTHU
norpeGeHHoro Jibaa (TEpMOKAPCTOBEIE));

— 3aBalibHBIE (BO3HUKAIOT B pe3yJIbTare neperopaxanaHm peu-
HOH JONMHEI 00BaNAMH U ONOJBHAMHM);

— BTOpuYHEIE (00Pa3yIOTCA HA MECTE 3apocumx Gonee KpynHbIX
o3ep Wi Ha 6ONOTax);

“
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— 20510BEIe (06pa3oBaHHBIE NEHCTBUEM BETPA).

bonee neranbHas knaccuMKalusg, OCHOBaHHAas HA TEX XK€ IPH-
3Hakax, nana J{. Xatuuaconom [128].

H.J. KBacoB oTMedal, 4TO BOZHMKHOBEHHE O3EPHBIX KOTIOBHH
IPOU30LIIO B PA3IMIHOE BPEMS, B HNPEIJIONKMI KIIacCH(PUKaIMIO, OCHO-
BaHHYIO Ha MX BO3PACTE U IPOUCXOXICHUH [69]: Bcero uM BeIeneHo 5
KJIaccoB M 24 tuma o3ep.

1. Osepa, BO3HHKIIIME B OTAAJICHHOM TeOIOrHYECKOM MPOIIOM M
IPEACTaBJIIONHE COOOH YacTH ApEBHEro OKeaHa, pU(TOBLIE BIIa MHEI,
PE3YILTATHI B IKaHUYECKOM NEATENBHOCTH, IBHKECHMIT 36MHOM KOPHI.

2. Osepa, BO3HUKIIKE BO BpeMs IUICHCTOIIEHOBOrO OJIEACHEHHS U
CBA3aHHBIE C JICIHMKOBBIM BBIAXMBAHHMEM, NPEACTaBIAIONME COGOM
OCTAaTKM NPHIIEIHUKOBBIX 03€p, IOANEPTHIC MICHCTONEHOBHIMH AJUIIO-
BUANbHBIMH IJIOTHHAMM. )

3. Osepa, BO3HUKIIME HAa PyGEKe IO3IHEIETHNKOBLS U TOJOLEHA
(12 TeIC. NIET Ha3axm).

4. Osepa, BO3HHUKILIHE B Pe3yIbTaTe MOBBIIICHHUA YPOBHS OKeaHa x
HIpeJICTaBIIAomue coboit o3epa-IaryHsl. :

5. Osepa, BO3HHUKIINE B HACTOSAMNICE BPEMS B Pe3yJLTATE TaSHHUAL
MHOTOJIETHEMEP3IbIX IOPOJ, 03€pa PEYHBIX JOJHH U JIENbT, 3aBAIbHBIEC
03epa pycell pek.

OpHriHanbHy0 TEHETHIECKYIO KIaCCH(HKAUMIO 03€PHBIX KOTIO-
BHH U cxeMy pariogupoanus tepputopus OvBiero CCCP mo ux po- -
nam paspaboran }O.11. [Tapmysun [96].

B.B. bBormanoB co3nan MOpGOIMMHHYECKYIO KIIACCH(HKAIMIO
03ep, BKIIOYAIIYIO II0 COOTHOIICHHIO I'TyOMHHEIX 30H B KOTIOBUHE
9eThIpe THIA: JTUTOPaNbHBIM, JHTOPAIBHO-NPOGYHIANBHAIH, MpodyH-
JabHO-TUTOPaIBHEIH, OaTHaNbHEH [13].

Mopgomempuueckue xnaccugpuxayuu. Mopdomerpus ozep orpa-
&KaeT, C OAHOM CTOPOHKI, CIIEUU(UKY Pa3BUTHA KOTIOBHHEI, & C IPYTOi
CTOPOHBI — IPOIECCHI, MPOTEKAIONINE B BOJHOMN Macce o3epa. [ToaTomy
MHOTHE JTUMHOJIOTH JeJIajii HNOIBITKH PackiIacCHGHINPOBaTh 03epa II0
TOMy WM HHOMY Mopdomerpuueckomy mpusHaky. I'.JO. Bepemaruu
MOJYEPKHBAl, YTO MOPPOMETPHS BaKHA Kak NPH HHIAUBUAYAIBHON
XapaKTEPHCTHKE KKI0TO 03€pa, Tak M IIPH HX CPaBHUTEILHOM H3yve-
HuM [24]. Pazpaboranbl KnaccH(HUKanuK 03ep IO BEIHYMHAM ILIOmIA-
Jeil MX BOXHOHM IIOBEPXHOCTH, 00beMaM BOJHOW MAacCHI, CpelHeill u
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MaKCHMANBHOYM TiyOuHaMm 03ep, IO MOKA3aTelio OTHOCHTEIBHOM TiIy-
OHHBI M PACYICHEHHOCTH Oeperos, Mo moxasareisiM (OpMBI 03epHOM
KOTJIOBMHBI H YIUIMHEHHOCTH 03ep. HexoTophle HCCIEN0BaTENd OTHO-
caT X MOphOMETpUYECKHM KIACCHOUKAIUAM U PaslelieHue 03ep IO
BEIMYHHE YIETBHOro Bofocbopa.

B 1948 r. I1.B. MBaHOB NpemIoxui KIacCHPHUKAIMIO 03€p MHpPa
IO BETWYMHAM IUIOMEIeH MX BOJHOMR IIOBEPXHOCTH, PACIIONIOXKUB KIac-
CHl BOZIOEMOB B T€OMETPHYECKOH IPOrpECCHH CO 3HAMEHATENEM, PaB-
mem 10 [121]:

— o3epxu (IWIOLIadb 3epKala paBHa 0,001-0,01 =’ m 0,02-0,1 xv);

— ouens Masie (0,1-1,0 xv’);

— manste (1,0-10 xkv?);

— cpemaue (10,1-100 xv’);

— Gompmre (100,1-1000 xm?);

— ouens Gonsmme (1000,1-10 000 xm?);

~ Bemukue o3epa mupa (10 000,0-100 000 xn?).

N.C. 3axapeHkos BBeJ CBOIO TPAKTOBKY KiacCHHKAIiK 03€p IO
BEJIMYMHE IUTOMIAJM MX 3epKajla, HECKOJIBKO W3MCHUB Ha3BaHMs Kilac-
COB: «Malbie» — Ha «HEOONBIIHE», «OYEHb OONBIINE» — «HA BECHMa
fonpine», 00BEAMHUB KIIACC KO3CPKM» C ILIOMIANbI0 IIOBEPXHOCTH OT
0,02-0,1 1M’ ¢ KJIaCCOM «OUEHb MATIEHBKHE 03€Pa» B OJMH KJIAcC ION
Ha3BaHHEM «MAJICHPKUE 03€Pa» U BBl HOBBIN KIIACC «03€pa — MOPS»
¢ mwTomazpIo 3epkaia ot 100 000 zo 1 000 000 xm> [60].

Eme onna kmaccuduKaiys 03€p IO BEJMYUHE IUIOIAIM BOJHOM
HOBerHOCTPI IeIT 03€pa Ha OYEHEL Majbie (rmomam, 3epKana MeHee
10 xm?), mManste (10—50 xM?), cpemmue (50—250 I(M) 6onemume (250
1000 xm*) u xpynreiimue (Goxee 1000 xv?) [142].

Knaccuduxanys BogoeMOB IO IUIOMAIH 3epKajia, PEKOMEHIOBAH-
Had B HOPMAaTMBHBIX JOKYMEHTax [34], BKIIOYaeT 4eThpe KaTeropuu
03ep OT «Majloi» [0 «O4eHb GONBLIOH» H B OGIMX YEPTaX COBMANAET
c xnaccuduxanueii I1.1. MBanosa.

C.II. Kuraes, uccnenosas o3epa Kapemnn, Ounnsannu u [lse-
[uu, BBEN pa36HeHne 3THX NPUPOIHBIX 06’BCKTOB Ha 5 rpymnm no cpen-
Heil riry6une [70]:

— OdYeHb Mansle (MEHbIIE 2 M);

— Mansie (24 m); '

~ cpennue (4-8 m);
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—. Gonpomve (8—-16 m);

— odesb 6oibmue (bonpie 16 M);
¥ Ha 6 rpynn 00 MakCUMAIbHOM ri1yOuHe:.

— ¢ oyeHb MasIod (MenbIe 3,12 M);

— ¢ manoit (3,12-6.25 m);

— co cpenueit (6,25-12,5 m);

— ¢ nossimeHHo# (12,5-25 M);

~ ¢ Gombimoi (25-50 m);

— ¢ oueHb 60apmo0i (6oaee 50 M).

Knaccuduxamus ozep mo cpenmed riryGuue, npuMeHsemas s
BOJIOOXPAHHBIX IIe/IeH, BKIIOYAeT BCero Tpy rpatanu [142]:

— wMenkoBogusle (8—10 M);

-~ cpenaue (10-20 m);

— raybokoBozueie (O6onee 20 M).

B HOpMaTHMBHBIX TOKYMEHTaX BBHIJECICHO YETHIpEe KaTeropuu BOIO-
€MOB 10 X MakcuManbHoi riybune [34]:

— od9eHb Manai (1o 5 m);

— wanasg (ot 5 go 10 m);

~ cpensss (ot 11 o 50 m);

— Oompmras (ceeimie 50 Mm). :

Knaccubpuxanusa BOJOEMOB [0 IOKAa3aTeNI0 OTHOCHTEILHOM Iy-
6unbl npusenesa 11.B. Weanoseim [121]. Ona Brmouaer ciemyrouiue
KaTeropHu 03ep:

— ouens Menkue (0,1 — 0,5 M);

— Menkue (0,5-2,0 m);

— HOpManbHO#K NTyGuus! (2,0 — 4,0 M);

— riry6okue (4,0 — 10,0 m); »

— ouenkb ruy6oxue (10,0 — 20,0 m).

1o pacyyieHeHHOCTH 6€pEroB 03epa NPHHATO ACHuTh Ha [114]:

— cuiIbHO pacuneHennsre (40 — 20);

— cnabo pacunenenssie (20 — 10);

— Majo pacwieHeHHsle (Menee 10).

Takue nokazatenu (GpOpMbI 03€PHON KOTIOBMHEI, KaK COOTHOIIE-
HHe cpeflHeH U MakcuManbHo# rmy6un (C1), oTHOmIEeHHe CpexHeH Iy-
OuHbl K IiIy6HHE morpyXxeHus«eHTpa Tsokectd (C), YIUTHIBAIOT, Ha-
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CKOJILKO KOTJIOBHHA IJaHHOTO KOHKPETHOTO o3epa Onmmska mo dopme
K OHOM U3 CIEAyIomMX reoMerpudeckux ¢uryp (tabn. 2.1). -

Tabnuya 2.1
Kaaccuduxanus o3ep mo moxasarejasm Gopmel 03epHoil KOTIOBHHBL [16]
Dopma Tokazarens

C Cl
Tunuuap 2,0 1,0
Tlomysnunconz 1,78 2/3
TlapaGonong 1,5 1/2
Konyc 1,33 1/3

ITo moxasatemo ymmnensoct K, C.B. I'puropses [36] pasnenun
BCE 03epa Ha 5 rpyn (Tabm. 2.2).

Tabnuya 2.2
Knaccndpukauus o3ep mo mokazarensiMm HpopMbl 03epHOH KOTHOBHHBI
$opma TTokasarens K,
Q3epa, 10 hopMe GIIN3KHE K OKPYKHOCTH 1,5-3,0
Osepa, o ¢popMe 6IIH3KHE K OBATY 3,0-5,0
Osepa, 0o hopMe GIM3KHE K OBATY 5,0-7,0
YnuEeHHbIe 03¢epa 7,0-10,0
Ozepa, BEITSHYTHIE B BuAe “60po3asr” Goisree 10,0

T'uoponozuveckue xnaccuguxayuu. Bee o3epa B 3aBHCHMOCTH OT
HalnM4MsA y HUX CTOKA MPUHATO JEIMTh Ha MMEIOIUHE MOCTOAHHEIA CTOK
(CTOYHBIE ¥ NPOTOYHEIE) HPECHEIE, 6ECCTOYHBIC CONSIHBIE 03epa U 03epa
C MEPUOANYIECKUM CTOKOM; MMEIOIHE BOAY C NMPOMEXYTOYHOM IO Be-
JMYMHE MUHEpanusaled. B HacTosmee BpeMs MOXKHO BBIIENMTHL He-
CKOJIbKO KIacCHUKaIi, HOANAAAIOMMX 10X KATErOPHI0 THAPOIOTH-
geckas.

B.b. Borocmosckwit [14, 15] paspaboran knaccuduxamuio o3ep mo
BOIHOMY 6anaHcy, OCHOBaHHYIO Ha HPOLIEHTHOM COOTHOLIEHMH CO-
craBisuomux Gananca. On BeIZENMI JBe GONBIIME PYIIHI 03EP: CTO-
KOBBIC M MCHapsromue. B nepBoii Irpymime cToK 03ep NPEBBIAET MCIa-
peHMe C BOZAHOM NOBepXHOCTH. BO BTOPOI rpymme 3TH HOKazaTenu
MIMEIOT 00paTHOE COOTHOIIEHHUE. B CBOIO 0Yepens, BHYTpU KaXIOH M3
TPYUI BBIOEIAOTCA TPH MOIATPYINIEI 03P, OTIMYAONIHECS [I0 IPHXOJ-
HOM yacTu GalaHca: IPUTOYHBIE C IPEOOTaflaHuEeM HPHTOKA C BOIO-
cbopa Han aTMoc(EepHBIME OCAIKaMy Ha 3epKajlo 03epa, HEHTpaIbHEIC
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C IPUMEPHEIM PaBEHCTBOM 3THX.IIOKa3aTelielt ¥ NOXJeBrIe ¢ mpeobia-
TaHUEM OCaIKOB HaJl IPUTOKOM.

b.b. borocnosckmit Taxxe paspaboran QyHIaMETHAILHYIO KJac-
CH(UKALMIO KOBTHHEHTAIBHEIX BOTOEMOB 110 BHEIIHEMY BOI00OMEHY
[17]. Co3nanue Takoi KnacCHUKAIUK CTAI0 BO3MOXKHEIM, OCKOJIBKY
B mporecce 06MeHa BOJI M TPAaHCIOPTUPYEMBIX UMM BEIIECTB BOIHBIE
00BEKTE 00BENUHAIOTCA B 00IIYIO CHCTeMy. [IpH 3TOM KaXKIOMY BUIY
BOJOEMOB CBOMCTBEHEH ONpPENENCHHBIN XapaKkTep ¥ MHTEHCHBHOCTD
BOmOoOOMEHA. B cBA3M C 3TMM BOIOOOMEH MOXKET OBITH IIOJIOXKEH B OC-
HOBY €IMHON KIacCH(UKamiM BOIHBIX - O0BEKTOB. B COOTBETCTBHH
C 3TOH KIaccuuKanyeH BEIIETICHO 1B PE3KO OTIMYHEIX APYT OT Ipyra
KIacca BOAHBIX OOBEKTOB: Tpam3uTHele (K;>100) u axxymyisTHBHBIE
(Ks < 1) (Tabn. 2.3). K TpaH3WTHEIM BOZOEMaM OTHECEHB! YJaCTKH PeK
CO CKOpOCTHIO Teyenus 6ombmie 1 M/c (momxmace Ty), y4acTku pek co
ckopocteio Tegenus 0,3-1 m/c (momxnace T,), a Takke BOXOXpaHHIIU-
UIa CYTOYHOTO pETyIHpOBaHUSI. AKKYMYJUITHBHEIE BOJOEMEI OXBAThI-
BAIOT 03€pa C 3aMe/IIIEHHBIM BOZOOOMEHOM ¥ BOIXOXPAHWIMIA MHOIC-
JETHEro peryiupopanus (noaknacc A;), KpynHsle 6eCCTOUHBIE U CTOY-
HEIE 03€Pa C MaJIBIM BOJ0OOMEHOM (IIOAKIACC A,), KPYIIHbIE CTOYHBIE U
OeccTouyHble 03epa ¢ BEChMa MaibIM BOHOOOMEHOM (Tomkiacc A;) u
03€epa ¢ HCKIIOYUTENBFHO MaIBIM BOZ000MeHOM (ToKIace Ay).

Tabnuya 2.3
Knaccuduxanus KOHTHHEHTANbHBIX BOJI0EMOB 10 BeIMYHHE
BHemnero sogooomena (mo B.B. BorocnoBcxomy)

Krmace Tomknacc Bonoo6men, Kg
TpaH3UTHBIE T, >300
T, 100-300
Tpan3UTHO-aKKYMYJIATHBHEIE TA, 30-100
TA, 10-30
AKKyMynﬂTHBHo-Ipaﬂsmﬂme AT, 3-10
AT, 1-3
Ay 0,3-1
AXKyMYISATHBHEIE Ay 0,1-0,3
A; . 0,03-0,1
Aq <0,03

MexIy KIaccaMH TPaH3UTHBIX M aKKYMYJITHBHBIX BOJIOEMOB
PACIIONOKEHBI IIPOMEKYTOYHbIEC Kinacchl. Kiacc TpaH3WTHO-aKKyMyIis-
THBHBIX BOJOEMOB BKIIIOUAET CHIBHO NMPOTOYHBIE 03€pa M BOJOXPAaHH-
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mama (mopkinace TA;), a Taxxe MPOTOYHEIE 03epa M BOJOXPaHUIIMINA
HeJeTbHOTO M MECAYHOTO perynupoBanus (momknacce TAj). AKKyMya-
THBHO-TPAH3UTHBIE BOJOEMBEI — 3TO CPEIAHENPOTOUHBIE 03€pa M BOZLO-
XpaHUIMINA Ce30HHOro perynupoBanms (nmomxaace AT)), a Taroke cia-
GonpoToUHBIE 03€pa W BOXOXPAHWIMINA CE30HHOTO M MHOTOIETHETO
perymipoBanus (momxiacc AT,).

B 3aBUCHMOCTH OT MHTEHCHBHOCTH BomooOMeHa B.b. Borocnos-
CKUi1 BBEIENNI TPH Knacca o3ep (Tabdm. 2.4)

Tabnuya 2.4
Knaccupuranus o3ep no BeJIMIHHE BHEUIHET0 BOX000MeHa
» Kiacc BomoobumeHn, K,
CHIbHO TIPOTOYHBIE (TPaH3UTHEIE) >100
YMepeHHO NPOTOYHEIE (TPaH3HTHO-aKKyMYJISATHBHBIE) 4-100
Cna6o mportounsle (aKKyMYIATHBHO-TPaH3HTHEIE) <4

Pa3pa6oTaB KIacCHOMKAIMIO 03€p MO NOKA3aTel0 yCIOBHOTO BO-
moobmeHa, C.B. I'puropreB BBIAEIHMI TPH IPYyHIB M ABE NOJIPYIIBI
(tabn. 2.5). Pasnenss ozepa Espomnetickoii gactu. OpiBIero CCCP mo
stoMy e nokasaremo, C.II. Kuraes mpeIoxXHI CBOH Kiacchl (CM.
TabI. 2.5). '

Tabauya 2.5
Knaccupukaums o3ep mo nokas3atesiio YCJI0BHOI0 BOZooGMeHa
Kmace Tomxmace Bomoobmen Agrop
. . ~ <0,5 '
Maunsrit OueHpb MajBIl
<0,2
Cpenuuit 0,5-5,0 C.B. I'puropbes
. . >5,0
Bonsioi Ouenb 60bII0H
>50,0
Mauerii <1
Cpenuuit 1-5
BonbImoit 5-50 0.2. ﬂKynn.co
Ouens GonbLIon ' >50
Ovuenp MaBIi <0,25
Mamgeit - . - : 0,25-1
Cpemumit 14 C.II. Kuraes
Bombmo# : 4-16
Ouens Gonbolt >16
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C.B. I'puropber Taxoke nOApasfeNiiI O3epa Ha THIEI IO IMPOTOY-
Hoctd. oy THIIOM NPOTOYHOCTH IOHHMMAETCsS ITIABHOE HAIpaBlICHHE
MOTOKA B IPOTOYHOM O03€pe, ONPENCICHHOE MECTaMH BXOJa M BbIXOZa
TIIaBHOM PEKH B 03¢p0 M U3 03e¢pa. CymecTBYeT TPH OCHOBHBIX THIIA
[POTOYHOCTH: HPOLONBHEIM, IIONEPETHbIH U KONbLEBOH. IMeIoT MecTo
TaKoKE NMEPEXOHBIE GOPMBI OT OJHOTO THIIA K APYIOMY.

Ha mpumepe ozep Jlmreer H. Bemoxac npemtoxun kiaccuduka-
mmo (mpuseneHa B pabore b.b. borocnosckoro [17]), ocHOBaHHYKO Ha
HOJIOKEHUH 03€pa B THAPOrpapu9Ieckor cetu peuHoro Gaccemna.

On pazgenmn o3epa Ha BOAOpa3/elbHEIE, IPOTOYHBIE, 6ECCTOYHEIE
Y 3aMKHYTHIC.

2.3. Knaccnpukanuu XapaKTepUCTAK BOXHBIX SKOCHCTEM

TI'uopogusuueckue xnaccugpuxayuu. Cpenn kiaaccupukauuii osep,
OCHOBAHHBIX HAa THAPOQU3MYECKUX II0KAa3aTelsIX, MOKHO BBIZCIHTH
TEpMHYECKHE KIacCHPUKAMM H KIACCHQUKAIMM IO NPO3PadHOCTH
BOJIBL.

K Hacrosamemy BpemeHu Haubosee BaKHBIMU M JIETAIBHO pa3pa-
GOTaHHBIMH ABISIOTCH TEPMMYECKUe KinaccuduKaum osep. Bee us-
BECTHEIE TEPMHUYECKHE KIIACCU(PUKAIIMY NIPUHATO AEIUTh Ha TPH TPYII-
mer [132]. ‘

1. Knaccubuxanuy, OCHOBaHHBIE HA NPHHIUIE IIUPOTHOH U BBHI-
cotHo# QusmKko-reorpadueckoii 3oHanproCcTH [125, 112, 113, 154].
OnHolt w3 nepBeIx Obula TepMmudeckas knaccudukarmsa @ .Dopens,
paspaborannas eme B 1892 r. [147]. Coritacro 3Toil KiaccuuKamy
03epa JeNATcs Ha TpY THIA:

— TOJIPHBIE C TEMIIEPATYPOH B TeUYEHHH Bcero roja nwke 4 °C,

— yMepeHHBIE ¢ TEMIIEPaTypOH JETOM BHINICE, a 3SUMOH Hinke 4 °C,

— TponMyeckue ¢ Temmeparypodl Beime 4 °C, B TEYEHHH BCETO
roja.

IMozmuee (1931, 1936, 1940 rT.) xnaccudpuxamus O. Dopens Gbuia
nononaena @. Pyraepom, C. Homumypoi u XK. Mopasaunu cy6rpo-
IHYECKUM, CyOHONSIpHBIM M 3KBaTOpHANBHBIM THIamu o3ep [153, 156,
150]. B 1956 r. @. MonreiiM noxpas el TPOIMYECKHE 03epa Ha cy0-
TPONUYECKHE, 03€Pa BIAXKHBIX 30H TPOIIHKOB M 03€pa IEPHOIMIECKIX
CyxuxX BHeTpommyeckMx 30H [149]. B 1959 romy B Tummsanmmio osep
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YMEPEHHOM, TPOIIMIECKOH U cy6rponnqec1<on 30H A. 3a¢>ap BBEJI y4eT
BEpPTHKANLHOM moscHocTH [157].

2. Knaccudukanun, 0CHOBaHHbIC Ha IPHHIUNE YIeTa Kak Gu3uKo-
reorpad@M4ecKoil 30HABHOCTH, TaK M XapaKTepa BOZOOOMEHA MO Bep-
Tukamm [128, 27, 148]. B sToii rpynme Hanbonee CIOXKHAA KOMIUICKC-
Has TepMuyeckas kiaccubukanys osep cosgana JLM. Tankunev [27].
B Heil TeopeTHYECKH YIMTBIBAIOTCA (PU3MKO-reorpaduuecKue 30HBI,
HHTEHCHUBHOCTh ¥ TIIyOMHA IEpeMEIMBAHMSA, BBIIENAIOTCA JBA YETKO
BHIPa’XEHHBIX HEPHOAA TEMIIOBOTO TIOTOKA — CYTKH U IO,

3. Kimaccudukanuu o3ep omHoH GH3MKO-reorpaduueckoi 30HEI,
OCHOBAHHBIE Ha pa3jIM4HbIX NPUHUHKNAX qeTammsanun [144, 55, 1, 122].
B KIacCHOUKANUAX STOr0 THIA YIUTHIBAIOTCS CIEAYIOMME XapaKTepH-
CTHKH 03€p:

~ TeMIeparypa NpUAOHHOTO CIIOS B JICTHHH IIEPHOJ;

— Cpelss TeMmeparypa cronba BOOB! B paoOHEe MaKCHMaJbHOM
rIyOMHEl WM CPEIHASA TEMIIEPaTypa BCEro 03epa B IEpHON JeTHeR
CTarHanuy;

— CyMMa TEMNEpaTyp MOBEPXHOCTH 32 HEPHON C TeMnepaTypo#
pemue 10 °C;

— XapaKTEepHCTHKA TEPMHUKH TEIUIOAKTHBHOIO COA U €€ BIHIHHE
Ha IIPUIIETAIOMIE TEPPATOPHH; '

— XapakTep Harpesa BOOHOM MaccChl B BECCHHE-IIETHUH NIEPHOL;

~ Pa3sHOCTh TEMIEPATyp NPHAOHHBIX CIOEB BOIB! B JNETHHH H
3UMHUI DEpHUOALL; 4

— COOTHOIICHHE ITyOMHBI SMHIMMHHOHA K MaKCHMABHOH Iiy-
6une um HaobopoT;

— roposbie konebanus TEMIIEPaTyphl BOIEI M XapaKTep TeMnepa—
TYPHOH CTPaTH(PHUKAIMH JTETOM;

— XapakTep JIETHETO IEPEMEMIMBAHUA BOJHOM Macchl B 3aBHCH-
MOCTH OT IJIOMa H, TTyOHHbI ¥ pa3roHa BeTpa;

— THepenaj TEMNEPaTyphl 0 TIyOHHE I€TOM, TEIUIOO0TAAYA JI0XKa
JHa 3MMOH, H3MEHINBOCTE IPUAOHHON TeMIIepaTypsl JIE€TOM U 3UMOH U
YyCIeHHBIE 3Ha9enus kputepues Oypre u buo;,

— COOTHOIIEHWE Terja, MAYIMEro Ha NporpeB BOmOoeMa ¥ Ha HcC-
napeHwe;

~ COOTHOILUCHHE IeNaruany u GeHTanu B IEpHOJ JIETHEH cTarHa-
[H.
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B nacrosmee Bpema HauGomblIee NPUMEHEHHE HalLIa II00aIbHasS
tepmuyeckas Knaccudukamus ozep C.II. Kuraera [70]. B Heid B kave-
CTBE KIACCH(HKAIMOHHBIX NPU3HAKOB UPUHATEl TEPMHYCCKHUN PEXUM
Y IUPKYJISIHS BOJ.

Cpenmu npyrux rugpodM3MYEecKuX KIaCCUPUKAIMOHHEIX MpPH3HA-
KOB MOMHO BBIJEIHMTH TAaKOH ITOKa3aTellb, KaK NPO3PaYHOCTh BOZHI
C.II. KuraeB Ha3sBal OTHOIICHHE IPO3PAYHOCTH [0 OEIOMY IMCKY
K cpemHell riayOuse o3epa Kod(QGHIMEHTOM OTHOCHTEIBHOM Ipo3pad-
HOCTH W B 3aBUCHMOCTH OT €I0 BEIMIMHBI IIOAPA3EIUI 03¢pa Ha IATh
THIIOB. C OodYeHb Hu3KoM (MmeHee 0,25), muskoit (0,25-0,5), cpemmeit
(0,5-1), Beicokoit (1-2) 1 oueHs BBICOKOM (6oyee 2) MPO3PAYHOCTEIO.
O630p Apyrux KIaccuUKanMii 10 ITOMY e IapaMeTpy OaH B pabore
[70].

Tuopoxumuueckue xnaccugpurayuu. OCHOBOM INA CHCTEMATH3A-
[UH B CYLIECTBYIOIMX I'MOPOXUMHYICCKHX KIACCHOUKAIHAX SBIISIOTCS:
BENMYHMHA MUHCPAIM3AIIMH, [IPeobafatoNias XUMUYecKas KOMIIOHEHTa
WIN IpyOmna KOMIIOHEHT, COOTHOIICHUE MEXIY BETHYHHAMU KOHIICH-
TpauMid pa3NuYHbIX HOHOB, HATMYME IOBBIIICHHBIX KONHYECTB KAKHX-
mi60 crenupuIeCKHX KOMIIOHEHT I'a30BOTO HIIM COJICBOI'O COCTaBa.
Taxske M3BECTHBI KIacCH(HKALUA BOX IO YCIOBHAM (OPMHpPOBAHUIL
XMMHYECKOTO COCTaBa ¥ IO T'HAPOXUMUYECKOMY PEXHUMY BOIOEMOB.

IIInpoko M3BECTHHI THAPOXHMUYECKHE KIacCHQUKAIMM Ha OCHOBC
XapaKTEpPHCTHK COJIEBOrO cocTaa 03cp. Cpeay HUX MOXKHO BBIUIETHTH
crenyomue: Mex{yHaponHas KIacCHQHKAIUL BOI N0 CIMENEHY MuHe-
panuzayuu (conenocmu) [142]. JlocTaTouHO PacHpOCTPaHEHHON SBIIS-
ercs ¥ KinaccuUKauus BOI 1O GelUyUHe MUHEPANU3AYUU, T.€. TIO CyM-
Me HMOHOB, HaWJEHHBIX B BOZE MpPHY IPOBCACHHUH I'HAPOXUMHIECKOTO
aHanmsa [118]. B Tabn. 2.6 nprBoanTCA HONHAS HHPOPMAIHS IO JaH-
HBIM KNaCCH(UKAIILIM.

HN.B. BapaHoe [12] BBen clIeAyIOmy0 KIACCHMUKAIMIO TPECHO-
BOJIHBIX BOJOEMOB II0 CYMME HOHOB: ynbrparpecusie (<100 mr/m), ma-
nomuHepanuzoBanabie  (100-200 wr/m), cpenHeMuHEpaTN30BaHHEIE
(200-500 mr/m), ¢ moBblmeHHOM MuHepamuzammei (500-1000 mr/m).
Kpome Toro, npeanoxesbl KIacCHPUKaIMU Ha OCHOBE JICIICHMS BOJ 110
HECKONBKMM TIJIaBHBIM MOHAaM H IO IpeoONafaiomuM KaTHOHAM H
aHHMOHAM.
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Tabnuya 2.6
IuapoxumMudecKue KiaccH(puKamuM o3ep no cTenenu
W BeJIMYMHE MUHEPAIU3ALUY BOX

. Hcrou-
Knaccuduxanms u cTeneHb (BEMHINHA) MUHEPATH3alMH BOJ, T/KT K
TIpecHsie
T'amiro- Tamuno- Osmnro- Osmuro-
TaluHHbIE ~ 3 TAIMHHEBIE — O TaJMHHBIE — TaJIMHHBIE — O
<0,1 0,11-0,50 0,51-0,75 0,76-1,00
ConoHoBaThIe [142]
Me3zoranuensie — 3 Me3oraniHHEIE — O TlonvranuHHsIE
1,01-,00 5,01-18,00 18,01-30,00
Conensle
OypuUTaIMHHEIE ' VYipTparanuHHbIE
30,01 — 40,00 > 40,0
IIpecunie
<1,0
CornoHoBaThLIE
1,0v— 25,0 [118]
C MopcKoit CONEHOCTRIO
25,0 — 50,0
Paccosr
> 50

Tak, C.A. [llykapes pa3paboTan KIacCHPHUKAMUOHHYIO CXeMy IO
COYETAHMIO IIECTH TNTaBHBIX MOHOB, IIPHCYTCTBYIONIMX B BOAE B KOJH-
wecTe GompmeM, ueM 12,5 %-sx8 (Na*, Mg*, Ca®*, CI",SO.", HCO;)
[118].

Knaccuduxanus B.A. Anexcannposa i reaeOHBIX Hene pasne-
JSIeT BOABI Ha 5 KJIaCCOB IO aHMOHY, IpeBpIuatomemMy 12,5 %-3ks, ka-
XKIBIH U3 KOTOPBIX NEIMTCA HA HHTEPBAHl O NpeobnafaroluM KaTHO-
HaM [118]. OmHOBpEMEHHO YUHTHIBAXOTCA OCOOBIE KOMIIOHEHTHI XUMU-
9EeCKOI'o COCTaBa BOIBI, TAKHE KaK COIEPIKaHUE XKele3a, MBIIIbIKa, Ho-
Ia, 6poMa, yriIeKUCIOTEI, CEPOBOIOPOJIA, a TAKUKE TeMIIeparypa.

Henp3s He OTMETHTH CTaBIIyIO XPECTOMATHHHOW M BOIIEIIIYIO
B Y4eOHEIE KypCHI, METOOWYIECKHE TOCOOUST M HaCTaBICHHS TUIPOXUMH-
qecxyfo winaccuduxanuo Box O.A. Anexuna [6]. Jr1a xiaccuburans
OCHOBaHA Ha IPHHIUINE JeTeHUS BOI N0 KONMYECTBEHHOMY COOTHOIIE-
HII0 MEXTY TpeobaaomyMy KaTHoHaMy U anuoHamy, CHawana mo
npeoGnaJIanmeMy aHHOHY BOIBI AEJITCA Ha 3 Kjiacca: IHApOKapOoHaT-
HEIA ¥ KapOOHATHEIH, CymbGaTHEIHA, XnopuaHbli. Kaxaei kxnacc, B CBOO
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odepenb, AETUTCA N0 NpeobramaiolieMy KaTHOHY HAa 3 IPYNIBL Kalb-
[IMEBYI0, HATPHEBYIO M MarHUCBYIO, a KaxKas Ipynna ACIATCA Ha 4 THa
BOJI, OIIPENENICHHBIX COOTHOIICHUEM Mex Xy HuMH. CyIecTBYIOT U Jpy-
rue KIaccU(UKaly BOJX IO CTENEHH MUHEpaIu3aluy, pa3paboTauHbIe
LIENBIM PAZIOM OTEYECTBEHHBIX H 3apyOexHbIX uccneaopareneii [118].

Cpenu xnaccudukaiuii y3k0 CHeNUaNbHOrO HazHayeHus (i co-
JAHBIX 03€P U AJS 036p MOPCKOI'O IIPOMCXOXIEHUS), OCHOBAHHBIX Ha
CYIIECTBYIOMIUX B IPHPOJAE COYETAHHAX COJCBLIX KOMIIOHEHT (MOHOB)
U 3aKOHOMEpDHBIX M3MEHEHMSAX 3TUX COYETAaHWH B O3EPHBIX YCIIOBHIAX
MOXKHO OTMETUTH KIIaCCH(HKAUNOHHY0 cxemy KypHakoBa — Bamsmko
[111]. CornacHo 3TOH cXeMbl BO3MOXHbBIE KOMOHHAIMK HOHOB CBEJE-
HBl B TPU THIA: KapOOHATHEIH, CynbgaTHEI 1 xnopuaHei. Kaxmnomy
U3 THMIIOB COOTBEICTBYET CBOS PaBHOBECHAs CHCTEMa, paccMaTpHBac-
Masi KaK TeHeTHIECKUH psif.

Cogepxanune pH, BIIKs, CO,, 6uxpoMaTHas U nepMaHraHaTHAas
OKHCIIIEMOCTB, & TAOKE COICPIKAHUE YINIEPOa JIexkKaT B OCHOBE APYTHUX
THIPOXMMHYECKUX Knaccubuxanui o3epuslx Box [16, 70].

Tuopobuonocuqeckue xnaccuguxayuy. HexoTOpHII nepeveHb
TrUIPOOHOTIOrMIECKHX KITacCU(bHUKAIMH O3€PHBIX BOJ IPHUBOIUTCS, Ha-
mpumep, B paborax [121, 111].

CymecTByIOT ABa HampaBlICHHUA, B paMKax KOTOPBIX pa3pabaTni-
BaroTcA 9TH Knaccubuxamuy. [lepoe HanpapiueHHe YIUTHIBACT XapaK-
TEPUCTHUKY 03P IO NpeobiIajaroeMy pacipoCTPaHCHHIIO B HUX OIpe-
JETICHHBIX BOJHBLIX OpPraHu3MoB. Ko BTOpoMy HanpaBlIeHUIO OTHOCATCS
Ki1accu(pUKaIMy, OCHOBAaHHBIE HA ITOKa3aTeNsIX HNPOLYKLIUM OpraHude-
cKoro BemecTsa (TpodHOCTH).

Tpoduyeckuil THII BoOEMa — 3TO MHTErpajlbHas U MHOTOMEpHas
XapaKTepHCTHKA, ONpeAe/iieMas MHOXECTBOM B3aUMOCBA3aHHBIX IPO-
IECCOB (PU3MUECKOM, XUMUIECKOH M 6HOMOrHIecKoi IPUPOIEL.

2.4. Knaccupuxanmum 3X0J10r14eCKOro COCTOSIHUS BOX

Knaccuguxayuu kauecmea 800. CyIeCTByeT P KIaCCUPUKAIAH
CTENEHM 3arps3HCHHS BOJOCMOB, OCHOBAaHHBIX HA Pa3lIMYHBLIX IOKAa3a-
TEJAX XUMUYECKOTO COCTaBa BOABI, €€ (DM3WYECKHX CBOHCTBAX, MHK-
potIope BOAB! M A@Xe BHDKHBAEMOCTH PhI6. CpaBHEHUE BEMIUH XH-
MHUHYECKUX, GHONOrudeckux M (GU3MUECKUX MOKAa3aTeNnel 3arpA3HeHMs
IOJ0XKEHO B OCHOBY Kmaccuukaimi A.A. Beummaxunoit, C.M. [lop-
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Mauesa U A.H. Huxoroit. X.A. Bensrep u A.K. Kacka ucronszoBamm
IULL CBOMX KJIaCCH(UKAIMI XMMHYECKHE ¥ TUAPOOHONIOrHIEecKUe ImoKa-
3arend, a A.B. Kapaymer u B.I'. Cxakamsckuii — ruipOXyMMH9eCcKUe 110~
kazaTenu. JJocTaToyHo nmoxpoOHO CYIIECTBYIOIINE METONB! U Kiiaccuu-
KaIMy KOMIIIEKCHOH OIEHKH 3arps3HEHHOCTH BOX IPEICTABIICHEI B [79].

Kpurepmsamu knaccumkarmu A.M. Bnagumumposa [25] ciyxar
TUIMYHbIC IPH3HAKH, OTPA’KAIONIHE PEXXUMHEIE B MOPGhOMETPHYECKHE
0cOoOEHHOCTH BOIHBIX OOBEKTOB, KOTOPhIE ONPEAEILIOT yCciIoBHi dop-
MHpOBaHHMA KONMYECTBA M KadecTBa Bol. McnomssyroTcs ciemyromue
XapaKTepUCTHKHU: IUIOMIaRb BOJHOM IOBEPXHOCTH, 0OBEM BOILI B 03€-
pe, MakcHManbHas IiTyOuHa, KonebaHHA YPOBHSA BOJBI, TEMIEpATypa
IIOBEPXHOCTH BOZIKI, IPOJOIDKHTENLHOCTD JISOCTaBa, CTpaTHGHKaAIA,
BEpTHKaNbHAA IUPKYIMII B BomooOMeH. Breinemsarorea 4 wiacca Box
mo 2 mojkiacca B KaxaoM. Pasnuune Mexoy moIkiaccaMH yYUTHIBA-
€TCsl BECOBBIMH HHIECKCAMM M BECOBBHIMH KaTeropwsaMu. UeM MeHbIIe
HOMEp paspsfia, TEM XYX€ YCIOBHI (OpMHpOBaHMS Ka4ecTBA M KOIH-
9ecTBa BOMBI. ' :

Cucremaru3anusa KagecTBa MOBEPXHOCTHEIX BOJ Ha OCHOBE OIIpe-
JEICHHBIX HOPMAaTHBHBIX KPUTEPHEB 3aJI0XKEHA B KIaCCH(HUKALMIO Ka-
9YECTBA BOJ, IPUHATYIO BOJOXO03AHCTBEHHEIME OpPraHaMH CTPaH-WICHOB
COB [142]. '

B nacrosiee Bpemsa pa3sBHBAOTCS [JBa HalpaBICHHA Kiaccuduka-
LMY KAYECTBA BOJIBI: C ITO3MIMH SKOJIOTHIECKOro GIaromnoaydus u ¢ o~
SHIHH IPUTOTHOCTH BOABI 1JiA MCNIONB30BaHMA. B nepBoM ciyuae BBO-
IATCA KIaccsl KadecTsa Bosl: 1 — odens wucras, I — aucras, II1 — ouens
HC3HAYMTENBHO 3arpsa3sHeHHas, 1V — HesHauuTenpHO 3arpssuenHas, V —
CHIILHO 3arpA3HeHHas, VI — oueHp 3arpsa3uendad. Tlokaszarenu xadecTsa
BOX 00BEMMHAIOTCA B ILATh OJHOPOJHBIX IPYIIT: 0OWEPUIUIECKHE TOKa-
3aTeny M IIOKa3aTel HEOPraHMYECKMX BEIIECTB, OOMIMe ITOKa3aTeH op-
TaHUYECKHX BEIIECTB, INOKAa3aTelX HEOPTaHMIECKHX ITPOMBIILIEHHEIX
3arpsA3HAIONINX - BEMECTB, IIOKA3aTelM OPTaHMYECKUX NPOMBIILICHHEX
3arpsA3HSIOLINX BEIeCTB, Ouonormaeckue mokasareau. Bo Bropom ciry-
4ae BBOASATCSA KeJaTelbHbIE M TOIYCTUMBIC BEIMYMHEI [TOKa3aTeneii Ka-
YeCTBa -BOJ, MCIONB3YEMBIX IJIS.pasiUIHBIX Ieneii: NMUTHEBOE BOLO-
cHa0XXeHue, MPOMBIIUIEHHOE BOJOCHAOMKEHHE, CENBCKOXO3IHCTBEHHOE
HCIONL30BAHUE BOJIBI, PEKpealiys, ppIOHOE X03sicTBO. [IperycMoTpeHs!
TPH CTCTICHH Ka4yecTBa BOX: BOJa NPUI'OJHA; BOJAA JOIYCTHMA IIPH COOT-
BETCTBYIOIIMX MeTo/1ax 06paboTKH, BOIa HEIIPUIOSHA.
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Taroxe paspaborana u o0mas dKOJOrHIecKas KIacCHpuKanus Ka-
9eCTBa BOJ, HOCTPOCHHAs HA CHCTEMHOM IIPHHIMIE. DTO 03HAYALT, YTO
TIOKA3aTell COCTaBa M CBOWCTB BOJBI, XapaKTCPH3YIOIUME €€ IPHPOJI-
HBEIE Ka4yeCTBa, pPacCMaTPHBAIOTCA KaK HMHIVKATOPHl CTPYKTYPHO-
(yHKIIHOHAIBHOTO COCTOSHHA BOJHBIX 3KOCHCTEM. BOIBIMHCTBO 3THX
HOKa3aTelcii XapaKTepu3yeT He TONBKO KAauyecTBO BOABL, HO OXHOBpe-
MEHHO H TPOMHOCTH BOXHBIX 00BekToB. I103TOMY IATH KIaCCOB Kaye-
CTBA BOMBI 3TOH KIacCH(HKAIUKM MOTYT OPHEHTHPOBOYHO XapaKTepH-
30BaTh ¥ YPOBHH TPOQHUH 03€p.

Knaccugpuxayuu mpoguueckozo cmamyca. B cooTBeTCTBMH
¢ kaccuyeckor knaccupuxanver A. Tunemana n 3. Haymana ozepa
IPUHATO AEIHTh HA OIMToTpOdHEIE, Me30TPOdHEIE, IBTPOGdHbIEC U THC-
TpodHsie. [Ipy 3TOM yUHUTHIBAIOTCS CBA3M OHOIOIHYECKHX MOKa3aTeei
¢ abuotHaeckumMu GaKTOpaMu CPexbl.

K mguctpodneM o3epam oTHOCATcS HeriryGokue, Oemnble OHOreH-
HBIMH 3JIEMEHTaMM BOJIOEMEBl C KHCIIOH CPENOi M 3HAYUTENBHBIM CO-
JIEp>KaHUEM T'YMHHOBBIX COCIMHEHHH. DBTPOGHBIH THII, KaK IIPaBHIIO,
IpencTaBlIeH HerTyOOKMME O3epaMu ¢ OOraTeiM MHHEpaJIbHBIM ITHTa-
HHEM, C OITHMAJIbHBIMH YCIOBUSAMH Pa3BUTHS IUIAHKTOHHBIX OpPTaHU3-
MoB. OnurorpodHsie 03epa — BOZOEMBI C X0JIOTHON IPO3pavyHOH BOIOH
Y HU3KOM MPOXYKTUBHOCTBIO.

OcHoBO# Tpodudeckoit kaccudpuxarmy Ole SBISETCS OLEHKA MH-
TEHCHBHOCTH KpYTrOBOpOTa OpraHmaeckoro Bemiecrsa [121]. OTo mpo-
JYKOMOHHO-OHOIIOTUYECKOE  HAIPABICHHE IIONYYHIO CBOE DAa3sBHTHE
B'paborax I'.I'. Bunbepra [26], B.B. Bymora [21, 22], C.IT. Kuraera [70].

Hapsny ¢ asrtum Hanpasinenmem B Tpynmax H.C. HsaHoBoi,
C.U. Kysnenosa, B.H. A6pocoBa pa3pabaTriBanuch 6anaHCOBBIE Kilac-
cuUKanuK, OCHOBaHHBIE Ha COOTHOIUEHHH HPOTYKUHH H JCCTPYKIIMH
opraHmteckoro Bemecrsa [121].

B nenom s onpenenenus TpohHUIECKOro THIA 03epa HeoOXomu-
MO 3HaTh LeNbIH Habop moka3arestell, XapaKTepU3YIOIKX CYIIECTBYIO-
OIVIO B 03€pe DKOCHCTEMY. DTO IIPeKIe BCEro BaloBas NPOXYKIHA, HH-
TEHCHBHOCTh (DOTOCHHTE3a, 3aTPaThl HA AbIXaHuWe, OHMomacca pa3imd-
HBIX - 3BEHBEB TPODUYECKOH LENH, MPO3PaAYHOCTh BOABL JIO0CTATOUHO
NOApOOHBIN IepedeHb MokasaTenell TPOdHIeckoro CTaryca BOXHBIX
3KOCHCTEM TPUBEICH, HampuMep, B pabote [43].
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2.5. Hubie kaccHpuKanuu

U.B. BapaBOB IpeanoXuI pernoHabHO-30HANIBHYIO KIacCuduKa-
MO 03€p, BKIOJaomyo 21 muMuonornyeckuit Tun [12]. Ou ucnosns-
30Ball ClIeIyIolHe KiacCH(pUKanuOHHbIE MPU3HAKK: THII JIOXKa 03epa M
ero rryOHHY, XapakTep TepMHYECKOH CTpaTH(UKalMM, THI KPYToBO-
poTa GHOreHHHIX BEIIECTB, (PHU3UKO-XMMHYECKHME OCOOEHHOCTH BOJ,
03€pa, MHTEHCUBHOCTD Pa3BUTHS BOXOPOCIIEH, OCPETHEHHBIE TOKa3aTe-
1 3006€HTOCA M BH/IHI POMBICTIOBBIX PHIO, HACEIAIOMIUX 03€PO.

0.®. Sxymko cosmana knaccudukamuio oszep Bemapycu [144].
B meit o0benMHCHBI W YBS3aHB IOKa3aTelnd MOpPGOMETpPHH O3EPHBIX
KOTJIOBHH, TTOKa3aTellW BHENIHETO BOJKOOOMEHA 03€p, OCHOBHBIE [aH-
HBIE O BOZOCOOpE, XapaKTEPUCTHKA O3€PHBIX OTIOKEHHH M THAPOXH-
MITIECKHUE TIOKA3aTENH. :

JlasmuadtHe nogxox 66 ucnons3osal I.I. Mypasnessim [81]
TpH paspaboTke KIacCUUKAIMH 03€P apPHIHOMN 30HEL.

A.T'. Ilonoms3ux B OCHOBY CBOCH Knaccnq)mcaunn 3aJI0>KHJI 30HATIb-
HOCTh TUIOB 03ep [98]. OH npenIoxun XapaKTepu30BaTh BOKOEMS! Clie-
IYXOIUMH OCHOBHBIMM (PaKTOpaMu: THAPOIOTHYIECKAMHU IPOIECCAMH H
SIBJICHUAMH, CONPSDKEHHBIMH C KIIMMATOM; XUMUYIECKUM COCTaBOM BOIEI,
CBSI3aHHBIM C 30HANBHBIM COJIe- H OPraHUYeCKUM HAKOIUIEHUEM.

Komnnekc Mopdoiormaeckux moxaszareneii u IpH3HAKOB OpeIo-
xen I1.O. lompayessiM npu knaccubukanuu osep [55), a JLIL Tonpu-
Ha TIONIOXKMJIA B OCHOBY CBOEH KiaccH(HMKaIlMK Xapakiep KpyroBopoTa
BEILECTBA, Coepkamerocs B Boze [31]. _

Oco6eHHOCTH 03€pHOT0 HAKOIUICHHS, KaK €IMHOr0 THIIOJOTHYE-
CKOTO IOKasaTeld, npeiaraer ucnonsizobats JIJI. Poccomumo [111].
Onmako u3-33 cnaboil M3yYEeHHOCTH HpPOIECCOB OCAIKOHAKOIUICHHMS
JaHHasg TUHOJOIHA He Halllla INHPOKOTO IPUMEHEHMS. '

B.B. bornanos npennoxun kiaccubukanuio o3ep, 6azupyromyo-
C Ha aHalM3e POIM TEPPUIEHHBIX M IIMMHOJIOTHYECKHMX (AaKTOPOB
B (opmupoBanmu muMHOTeHe3a [13]. OH pasnMyaer maTh THIOB o3ep:
UTOPANBLHEIMA; THTOPaIbHO-IPOGYHIAIBHBI; [POGYHIATEHO-THTO-
PaNbHBIH; npoq)yﬂnanbﬂbm GaTHATLHO-NIPOPYHIANBHEIA. DTH THIILI
NPaKTHYECKH COBIAIAIOT C 3TH-, SMHUMEPA-, METa-, METAr|IO- ¥ THIIO-
TEPMUYECKHUM THIAMHM 03€p, 9T0 COMMXkaeT 5Ty Knaccmpmcaumo
c Knaccuquannen C I1. Kuraega.
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3. ®PN3NKO-TEOTPAOHYECKOE OITMCAHNE
PETMOHA UCCJTEJOBAHNA

3.1. KiiumaTuueckue 0c06eHHOCTH

Hccnenyemelii paiioH, orpaHudeHHbIH Tepputopuedi Kombsckoro
nonyocTposa, Kapenuu, ceBepo-3anaHoi W HEYEPHO3EMHOM YacTIMuU
Poccuiickoin @enepanum, crpan bantum u Benapycw, pacrionoxen
B 30HE 3aNaJHOATIAHTHIECKOr0 NMEPEHOCA, CO3AAOMEr0 HOBHIIICHHYIO
YBIAKXHEHHOCTH TeppHTOpHH [8, 79, 101-108, 119]. Cpenusa rogosas
TEMIIEpATypa BO3AyXa Ha TeppuTtopun konebaercs ot —1,2 mo 6,7 °C.
AGCOMIOTHBIH MUHMMYM TeMIIEpaTyphl Bo3ayxa aocturaer —50 ... —52 °C
(Jlemunrpanckas, Horopoxackas, Ilckosckas o6mactu). B monmusax pek
[Tama u OATh abCOMOTHBIA MUHHMYM oOIryckaercs 1o —55 °C, Ha oc-
TaJIbHON TEppUTOpUN cocTaBirieT oT —40 no —48 °C, cHmkafck Ha TI0-
Gepexse BanTuiickoro Mops. AGCONIOTHBIH MAKCHMYM TEMIIEPATYpHI
Bo3xyxa gocturaer 31-36 °C, Ha Bomoemax 28-31 °C. Paiion xapaxTte-
pu3yeTca HeOOIBIIMM IIPUXOJOM TEIUIa U XOPOIIO Pa3BUTOM 34€Ch LM~
KJIOHIYECKOH AEATEIBHOCTEIO. » ‘

Ha pacnpenencHue ocaakoB OONBIIOE BIWSIHHUE OKa3bIBAET IO~
CTUIIAIONIast MOBEPXHOCTH ¥ oporpadudeckie 0COOEHHOCTH MECTHOCTH,
HapyIIAIoNye IUIaBHBIH XapakTep u3MeHeHus ocajkoB. Jlaxe HeGOmb-
IIFE BO3BHINICHHOCTH OOYCIIOBIMBAIOT NMEPEPACIPENCICHHEC OCANKOB:
YBEJIMYEHNE MX HA HABETPEHHBIX CKIOHAX M YMEHBIIEHUE Ha HOJBET-
PEHHBIX ¥ B TIOHIXEHHSX 32 BO3BBLIIEHHOCTAMH, 3aMETHO YMEHBIIAET-
Cs1 KOJIMYECTBO OCAAKOB BOIMM3M KPYIIHBIX BOJOEMOB, TaKUX Kak Bemoe
Mope, Puncknii 3anus, Jlagoxkckoe, Onexckoe, [IckoBckoe n Uynckoe
03epa, a Tarxke 03epo Mmbmens. Bee 310 06yCIOBIMBAET HEPaBHOMED-
HOE€ paclpelelieHre OCaIKOB II0 TEPPHTOpHHU. B cpenHeM B ropx Ha
Gonplel gacTH HccnexyeMoro paifona Beimmamaer 600—-800 mm. Mak-
CHMYM TOMOBEIX CyMM OCAlIKOB HaONIoJaeTcs Ha HABETPECHHEIX CKIIO-
Hax Baaiickoif BO3BBIMICHHOCTH U Ha noGepeskbe BanTuiickoro Mops
(800-900 mm). IIprueM B HEKOTOPBIX paifOHAX JTOM BO3BLINIEHHOCTH
TOJOBBIE CyMMBI OCaAKOB MOryT npesimars 900 mMm. Buyrtpu ronma
OCafKH pacrpelelleHpl HEpaBHOMEpPHO. XapakTep MX paclpeleleHus
10 TEPPHUTOPHHM B TEIUIBIA U XONOIHBIH IIEPHOIBI HMEET MHOT'O OOIIEro
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¢ 10110BbIM. OJIHAKO B TEIUIbIiF IEPHOJ TOAA BIMAHAE BO3BBIIIEHHOCTEH
Ha IepepacnpeneieHie OcalkoB Goliee 3aMETHO, YEM B XOJOMHBIM.
Ocankn x0n0oxHOro mepuona coctapissioT 40—45 % ronossix. Munu-
MYM KOJIMYECTBa OCaIKOB Ha 6onplIeli 9acTH TEPPUTOPUM MPUXOIAUTCS
Ha HIONb — aBrycT. I3MEHYHBOCTE MECSAYHBIX CYMM OCaJKOB M3 roja
B TOJ JJIs TEIUIOro mepropa ocobeHHo Bemuka. JlocraTouno Gonbmive
pasnugus TeMIeparyp BO3AyXa Ha IOro-3amaie M CeBepe paccMaTpu-
Baemoii teppuropuu (moatu 9 °C) ¥ OTHOCHTENBHO Majo HM3MEHSIO-
meecs Kom4ecTBo ocankon (200 MM) mpenonpenerssoT 3aMETHOE pa3-
Jr4re B COOTHOLIEHWM TeIia M Biard. B pesymerare Ha paccmarpu-
BaeMoli TEPPHTOPUH PACIIONOXKEHO HECKOIBKO reorpaduyeckux 30H —
OT YMEPEHHO# IO apKTHYECKOH, T.€. 30H JOCTATOYHOrO M H36bITOYHOTO
yBIXHEHU ¢ K03 dumeHTamMy cToKa npepbnuaromumu 0,5 1 HHIeK-
com cyxoctn Menee 1,0. McrapeHue ¢ IOBEPXHOCTH CYIH M3MEHAETCA
or 100 o 500 MM n mmeer mmpoTHOE pacmpeneneHue. [IockoIbKy
aHAJIM3ApyeMas TeppuTopus oOIMpHA M OCOOEHHOCTH KIMMara B €€
mpenenax CyImIeCTBEHHO H3MEHSIOTCA, PAaCCMOTPHM DAaCHpENCICHUE
TEIJIa ¥ BIIarH M0 OTIEJILHBIM paifoHaM.

. Ocobennoctn xmMara Konvckozo noryocmpoea 3aKIIo9aroTcs
B CMArYaronIeM BIMSHHUM OKPYXKaloIMX ero Moped u ocobeHHO 3ama-
COB TEIUTa, NMPHHOCUMBIX TelnsiMu Hopsexcknm 1 Hopaxanckum Te-
genusamu (cuctema Nomserpum). Ha noGepexse Komsckoro nomyoct-
poBa 3uMa npojonkaeTca 6 MecsueB (HosOpb—anpens), a B HEHTPalib-
HO¥ gacty — 1o 7 (okra0pr—anpens). CpeqHsas Mecs9Has TeMmIeparypa
B 9TOT NepUo M3MeHsAeTca oT —2 10 —14 °C. CaMsble XOIONHEIE MECSIIE]
~ SIEBaph U (eBpab, abCOMOTHEIH MHHIMYM TEMIIEPATYPEL COCTABIIAET
or —28 o —36 °C. CpegneMecsadHas TeMueparypa Hapbosee TeInoro
MecsIa — uroil — He npesbimaeT 13—14 °C. IIpu 5T0M XOBONBHO 9acTo
Ha0JI0Jaf0TCA BO3BPATHI XOJIOMIOB M 3aMOpO3ku. B Tperneit nexane cen-
TAOpA IPOWCXOAMT YCTOMYMBBHIH NEPEXOX CpPEeJHECYTOYHOH Temilepa-
Typh1 gepe3 5 °C. OceHb 0OBIMHO OBIBACT 3aTSKHAN, JOXKITABASL M C BET-
peHoii noroznoil. Konbckuit HOIyoCcTpOB OTHOCHTCS K 30HE H3OBITOYHOTO
YBIIQKHEHMS, TONOBOE KOIMMYECTBO OCANKOB JUI1 3HAYUTENBHOMN 4acTH
tepputopun npeseimaer 500-600 MM. B Teuenne roma ocanxa BhInana-
0T HepaBHOMepHO. bombmas ux gacTs, npumepHo 60 % romoBoi Cym-
MBI, IAJaeT Ha TR epro. 3a rof BINANacT NPHMMEPHO ONMHAKOBOE
KOJIMYECTBO TBEPIBIX ¥ JKHIKUX OCANKOB, 0T 38 no 49 %. Hcnapsemocts
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mmensercs ot 300 mo 350 MM, a uHIEKC cyxocTH He npeskimaer 0,5-0,6.

Kapenus u Cesepo-3anao P®. Cpennss rofoBas TeMmIeparypa
Bo3myxa Konebnercs ot 2 °C B ceBepo-Bocroynod wactu no 4,5 °C
B 10kHOM. CaMple XONOOHBIE MeCAIbl — sHBaph U (eBpans. CpemHss
MeCIYHad TEMIIEPATYpa BO3IyXa B OTH MECAIBI COCTariseT or —10 mo —
12 °C. CampiM TemmbIM MecsueM ssisiercs uiois (14-15 °C). Iepuox
¢ NONOXMTENFHOR TeMmepaTypoil cocraBiser 175-200 naeii. Becna
HAYMHACTCS B Havajle amnpersd, XapaKTepH3yeTcs JaCThIMH BO3BpPaTaMu
XOJI0/I0B, @ HMHOIZJA KW KPaTKOBPEMEHHEIM YCTaHOBICHHEM CHEXHOIO
HOKpOBa. 3UMa HE OTIMYAeTCs 3HAYUTEIBFHOH CYpPOBOCTBIO, HO UTUTCA
125-135 mueit (c HoaOps mo Mapt). B cpenteM Ha Golibleii yacT pac-
cMaTpuBacMoii Teppuropnu Bbmamaer 600-750 MM ocaakoB B TOf.
BHyTpH rofa ocaiky pacupeleleHbl HepaBHOMEPHO. B Terblit mepuos
Beinagaer ot 300 o 400 MM ocaikoB Ha ceBepe TeppHTOpHM H 0T 500
oo 550 MM Ha roro-zamage. Ocaiku XOJNOJHOTO NEPHOIA COCTABISIIOT
40-45 % ropoBeix. IIpu 3T0M MHHHMATBHOE KOJHUYECTBO OCAAKOB 3a-
(PHMKCHPOBAaHO HAa PAaBHHHHOH TEPPUTOPHH, Ipuieraromed k bemomy
Mopio (550 mmM), a MakcuMmaneroe (Gomsmie 800 MM) — Ha ceBepo-
3amagHbIX CKIOHaX THXBHHCKOH, AHIOMCKOH, Banpaiickoif BO3BEI-
mennoctedl. MicnapsaeMocts u3MeHsAeTcs ¢ ceBepa Ha 1or ot 400 xo 500
MM, a HHIEKC CyXOCTH He npeBpimaet 0,7.

Ha Teppuropuu cmpan barmuu (Ocronmns, Jlateus, Jlutea), pac-
MOJIOKEHHBIX BOIM3H Bairuiickoro Mops, KINMaT CTaHOBUTCA Ooiee
markuM. Temrieparypa Bozayxa moebimaercsa go 5—7 °C. Ilpu sToM Ha-
OniofaeTcs ee yBEIMYEeHHUE ¢ ceBepa Ha or. CaMbBIM XOJIOAHBIM Mecs-
ueM sBiieTcs ¢GeBpalib ¢ MUHMMAIbHOHN TeMneparypol ot —4 mo —6 °C.
ITpu nponBIKeHUK OT HOGEPEXbA B IIyOb TEPPUTOPUH MHHUMANBHAA
TeMIeparypa Habonaercs B sHBape ¥ MoxeT Obith Hwke —7 °C. Hau-
Gonee TeNIBIH MecAl HIONb, CPEAHAS TEMIEparypa KOTOpOro MpEBBI-
maet 16-17 °C. IlepexonHsie IEPHOABI — BECHA U OCCHb, HOCAT 3aTSK-
HOM xapakTep. Tak, BECHOM BO3MOXHEBI BO3BPAThl XOJIOAOB, @ OCEHBIO
XONOJHBIE IIEPHOABI MOTYT CMEHAThCA noTereHuaMu. HeycroliauBhii
XapakTep noroas! HabmomaeTcs U 3uMod. Bes paccMarpuBaeMas Tep-
PHUTOpHUA HAXOIWTCS B 30HE BO3MOXKHEIX 3UMHHX OTTEIeNei, a Ha Iio-
Oepexbe 4acTo HeT YCTONYMBOIO IIEPEX0Aa TEMIEpaTyphl BO3IyXa de-
pe3 0 °C. Jlero pnaxxsoe u Haubonee ycToWdwBas ¥ TeIag ero 4actb
nponpoipkaercs 55-70 gued. Teppuropus crpan bantum ornmuaercs
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3HAYUTENEHEIM YBIOKHEHHEM. ['010BOE KONMYECTBO OCANAKOB U3MCHS-
etcsa ot 700 MM Ha ceBepe 1o 950 MM Ha rore. Ilpu 3ToM, Kak IpaBHIIo,
Ha MoOepexbe OCAIKOB BHINIANACT HECKONBKO OONBINE, Y€M BO BHYT-
pennux obnacTiax. B TeyeHne roga ocaiku pacIpemenAOTCS HEPaBHO-
MepHO, Gonsmast ux Jacts (65-70 %) NpHXOAUTCA Ha TEIUIBIA MEPHON
roxa, (c anpens o okra6ps). OTHOCUTENbHAA BIAXXHOCTH BO3/yXa OC-
TaeTCA BHICOKOM BO BCE CE30HBI TOfa, €6 MakKCHMyM Habmonaercs
B nekabpe (nmo-90 %), a munuMyM — B Mae (60—80 %). OTHoCHTENBEHO
BBICOKasl TEeMIIepaTypa BO3IyXa CO3HaeT YCIOBHS Ui GOpMUpPOBAHHA
6onpmmx 3HaYeHUR HcnapAeMocTH — A0 550 MM, a MHAEKC CyXOCTH,
pasubii 0,65-0,75, 6Mu30K K CpefHEH BEIMYHHE IS BCEH paccMaTpu-
BacMOH TEPPHTOPHH.

Fenapyce. ¥0xnee 11IBIHTONCKON BO3BBIEHHOCTH, PACIIOIOKEH-
HoOit B JIuTBe, B 03epHOM paiioHe benapycu, KIHMaTHYECCKHE YCIOBUA
HECKOJIBKO MHEBIC. Tak, CpenHsIa rooBas TEMIIEpaTypa BO3ayXa HEMHO-
ro BhImIE U cocTaBigeT 4,5-6,5 °C. Hanboee XOmOMHBINA MECA — SIH-
Baph, €T0 CpeHEMECTIHas TEMIIEPATypa cocTaBisaeT oT —6 no —7,5 °C.
ITpoNOIKUTENBPHOCTE TIEPHOAA ¢ TeMIlepaTypoi Bo3myxa Bemue 5 °C
cocrapiaeT okono 190 maeii. CaMpIM TEINIBIM MECSLIEM TAKXKE SABIACT-
cst uxoib. OTHAKO €To CpelHAS TEMIePaTypa HECKONIBKO BBIIIE U paBHA
17,5 °C. B paiioHe B T€4CHHE 3UMHETO IEpHOAA TAKXKE JaCTHI OTTEIe-
mm. ITosToMy morona, 0COGEHHO 3MMOH, HeycToHuuBa. ['ogoBas cyMmma
0CagKoB cocTaBigeT 650-750 MM, a Mmectamm jocturaet 800 M.
Ocajky B Te4eHHE rofia pacnpenelieHs! HepapaoMepHo. Okomo 65 %
TOZOBOH CyMMBI IIPUXOIUTCS Ha TEILTYIO 9acTh roga. MakcuMyM ocaj-
KOB OTMEYaeTCcs B MIONe, MUHHMYM — B MapTe. JKuakue ocaiku co-
craBipior 65-70 %, TBepapie — 10-15 %. O6muit on cooTHOMIEHNS
TEIJIa ¥ BIIard TaKKe II03BOJIET OTHECTH STOT PalOH K 30HE JOCTATOY-
HOTO YBIaXHEHHS C UHACKCOM CYXOCTH, pasHeM 0,8.

Cesepnas u cegepo-3anaonas uacme Pycckoii pasnunbi, Ha ¥ore
IIPMMBIKAIONIas K ITTaBHOMY MOPEHHOMY I0ACY, 4 Ha 3alajic rpaHuda-
mas ¢ benapycero, BKIIIOYaeT CE€BEPO-3aNajHyI0 4acTh Bepxne-Bomk-
CKOTO paifoHa U BOCTOYHY0 4acTh CesepHOro kpas. bnaronaps 6onee
KOHTHHEHTAJIbHOMY IoN0XeHMIo Bepxue-Bomxkckoro paiiona cpenHas
FOJOBas TeMIeEPaTypa BO3dyXa cocTapiser 3nech 1,4-3,2 °C. Haubo-
Jlee XONOXHBIA MecAll — SHBaph, €r0 CPEMHAA TEMIeparypa 3a CYyTKH
cocrasiser oT —10 mo —13 °C. Hagano BeCHB OTMEY4ETCAd B HEPBHIX
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urcnax anpeni. B umrone temiiepaTypa DOCTHraeT MakCHMyMa M IIOJI-
mumaercs 1o 17 °C. IIpomomkuTensHOCTh Terwtod JacTu nera 50-60
cyt. Ocennnit nepexon yepes 0 °C npoucxomuT B KoHIE OKTAOpA. Yc-
TOMYMBBIE MOPO3bl HACTYNAIOT B cepenuHe HosOpa. OnHAKo U B 3TOM
pafioHe BO3MOXHBI 3uMHUE oTTeneld. CpeaHas MBOTONETHAS TOf0Bas
CyMMa 0CaJkoB cocrasiier 650—750 MM, B TeueHue TONA OCAIKH pac-
npeencHsl HepaBHoMepHO: 60—70 % romoBoi cyMMBI 0CaKOB IPHXO-
JMTCA Ha TEILTYI0 49acTh rofa (¢ anpens no oktsaops). Haubonsmiee xo-
JIMYECTBO OCAIKOB BBINANACT B MIOJIC, HaMeHbIIee — B (heBpale — air-
pene. XKunkue ocaaxa cocTaBLsiot 65-75 %, tBepapie — 15-25 %. Un-
JIEKC CyXOCTH TaKKe HU30K u cocrasmseT 0,75,

Knumar BocTouHO# yacTi CeBepHOro Kpas ele 6oliee KOHTHHEH-
TaneHeii. CpeqHssd rogoBas TEMIIEpaTypa BO3IYXa COCTABIAET OKOJIO
1 °C. Camsiii XOIOQHBIM MeCsI — SHBAph, CO CpeAHEH TEMIIEpaTypoi oT
—14 nmo —16 °C. A6coimroTHEIL MaKCHMYyM TEMIeparyphl BO3IyXa Ha-
OmronaeTcs B mroiie WM asrycre u gocturaer 25-30 °C. Hauano Becusl,
XapaxkTepu3yeMoe NEPEXONOM TeMIEpaTyphl Bo3ayxa yepes 0 °C, mpu-
XOZMTCA Ha cepequHy anpeit. lIpu npopeiBax Macc XOIOJHOTO BO3TY-
Xa C ceBepa BO3MOXKHBI BO3BPAThl XOJIOMHOH Horoisl. JIeTo HacTymaer
B CepeMHE Mas — Hadajle HIOHA M JUIMTCS O BTOPOH NeKaabl aBrycra.
3UMHMI CE30H HAYUHACTCS B KOHIIE OKTAOPA. 3UMOH 37eCh TaKXKe BO3-
MOXHBI oTTeneny. PaccMaTpuBaeMbli palioH HaXOAMTCA B 30HE U30BI-
TOYHOTO yBNaXKHEHHs. ['0/10BOE KOIMYIECTBO OCaJKOB cocTasiuseT 600—
750 mMm, mcnapsemocts 500 MM. B teducHue roma ocaiku BEIIQAIOT
HepaBHOMepHO. OCHOBHAs ux 4acTh (65-70 %) nmpHXOAMTCSA HA TEIUTBIR
nepuox roga. Ocaiky MMEIOT FOZOBOH MHHUMYM B. (eBpane, MaKcH-
MyM — B Hrolie—aBrycre. JKuIkux ocafkoB Belazaet 3a rox 50-60 %,
TBepAbIX — 25-30 %.

3.2. IloacTnnaioHias MOBEPXHOCTH

‘HccnemyeMslii paiioH pacrionokeH Ha ceBepe EBpons! B 30He der-
BEPTUYHOTO ONe[eHeH s M BKmovaeT Komsckuit moayoctpos, Kape-
JTMIO, OTHOCAIIMECA K BOCTOYHOHN M CeBEpO-BOCTOYHON obOnactaM bai-
THHCKOTO KPUCTAUIMYECKOTO IIUTa, M CEBEepO-3alaJHyI0 4acTs Pyc:
CKOH paBHHHBI, PacIONIOXKEHHYIO B mperenax Pycckoi mnardopMsl
B aro#i yactu maxonarca Jlenunrpagckas, Bonoroxckas, [IckoBckasi,
Hosropoackas u wactuuHo Spocnasckas, Koctpomckas u Tsepckas
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obnactu Poccun, crpansl bantum u benapycs. ['panuna Mexay mmroM
U WI1aT$hopMoi XOpoIo BhIpaXkeHa M IpelcTaBleHa MOJO0COM Ienpec-
CHH, NPOTAHYBIIMXCS MeXZXy PUHCKHM 3aMBOM U benbIM MopeM.
BanTriicKuii IUT CI0MXeH KPUCTAIUIHIeCKHMMU IOpOJaMH apXeHCKOro 1
[pOTEPO30HCKOro BO3pacTa, Ha KOTOPHIX ‘HEHMOCPEACTBEHHO 3aJIeTraroT
YeTBEPTHYHBIE OTIIOKEHHA HebGonpmoit MomrHocTH. Pycckas sxe muar-
(opMa IMOKPHITA MOIIHBIM YEXJIOM OCAZOYHBIX IOPOJ NajJeo30s M Me-
30304. B o6meM, moicTUIaomas HNOBEPXHOCTh PaCcCMaTpHBAaEMOIO
paiioHa, .ee reoIoro-reoMopdoIoruIeckoe CTpOSHHE: CIIOKHO M pasHo-
o6pa3Ho U CBA3aHO, B IEPBYIO OYEPEnb, C OTCTYIUICHUEM BallalCKOTO
neguauka [69, 99, 133]. IlouBeHHBI TOKPOB U PACTHTEIHLHOCT CHOPMHU-
POBAIMCH B COOTBETCTBHHU C OCOOEHHOCTAMM KJIMMAaTa MOCIENECIHMKOBES.

B mnpounecce Hmerpaganyd MOCIEIHETO BalJalCKOro IeIHMKa
copmupoBaiica crienu$pUIECKHH MEIKOXOIMUCTBIH pensed ¢ orpom-
HBIM KOJINYECTBOM Pa3HOOOGPasHBIX JeNpeccHi, IPEeBPaTHBINHMXCSA
B 03epa. OMHOBPEMEHHO JETKO NPOCTEKMBAIOTCA OOKOBBIE ¥ KOHETHBIE
MOpEHB!. SIBIACH HAMMCHBIIMM M3 YUCIA BCEX YETBEPTUUHBIX ONEfe-
HEHMH KaK IO 3aHUMacMO IUIOIaL} TaK ¥ IO MOIIHOCTH JIBAA, KOHTYP
IUTOINAAM, 3aHATOH JICTHHKOM, B 3HAYUTEILHOH CTENCHH ONpPENeIICH
XapakTepoM J0JIeIHUKOBOro peinbeda. IloaToMy Ha paccMaTpuBaeMoit
TEPPUTOPUH COXPAHWINCH JpEeBHME BIAIMHE! (KOTIOBHHE! JlamoskcKo-
ro, OHEXCKOro U psna Opyrux KpyHIHBIX 03€p) U Bo3BbIueHHOCTH. Ca-
Masi I0)KHAasd W IOr0-BOCTOYHAS! YacTh TEPPUTOPUM DACHONOXEHEl BHE
30HBI MOCJIEAHETO ONCHECHEHMS M COXpaHWIM CIelsl Oolee xpeBHero
MOCKOBCKOT'O OJICHCHEHUA.

B pacmonoxeHMH KOMIUIEKCOB JICTHUKOBOTO M BOXHO-JIEIHHU-
KOBOro penbeda HamedaloTcs ONpeelicHHBIE reorpaduueckue 3aKo-
HOMEPHOCTH, CBA3aHHblE HE TONBKO C IIOCIEHHMM JEXHHMKOM, HO H
¢ 0co0eHHOCTAMH JONeRHUKOBOro penbeda. 1o mauusM [99] Ha Tep-
PUTOPHH HOCIECIHETO ONCACHEHHU BBIAEICHO YETHIpE reoMopdonoru-
4eCKHe 30HbLI: BHEUIHsS, OCHOBHAA — INaBHBIH MOPECHHBIH IOSC, BHYT-
PEHHSA, PACIIONIOXCHHAA CEBEPHEE U CEBEPO-3alIaTHEE MOPEHHOTO XIOS-
ca 30Ha JCAHUKOBOM 3K3€pallii, BKirogaromas Konsckuii momyoctpos
u Kapenuto. Buewnsn 30na — 30Ha KpaeBbIX 00pa30BaHH MaKCHMAIIb-
HOM cTaguu Bayjaiickoro nemuuka (Bomoromckas cramus). OTa 30Ha
NepexoauT B 30Hy OGonee apeBHero MockoBckoro oneneHenus. Ilo-
BEPXHOCTH TEPPUTOPHH XapaKTEPU3YeTCs NpeobNajaHueM aKKymy/ii-
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THBHBIX 03€PHO-JIEIHHMKOBBIX PABHUH, OTIMYUTEILHON 0COOGEHHOCTBIO
KOTOPBIX SABIIMETCS HAM4YWeE OTHENBHBIX IPA M Pa3OpPBaHHBIX IIOIIOC
XOJIMUCTOTO MOPEHHOro penbeda. XapakTepHOH OCOOEHHOCTHIO JBIA-
€TCSl ¥ OTHOCHTENBHO Hebombias IIIOTHOCTh BIAIMH, 3alIOTHEHHBIX BO-
IOH, 9TO CBA3BIBACTCA C OOoNbIlel APEBHOCTHIO penbeda, M0 CPABHEHWUIO
¢ JpYTUMH 30HaMH, M ONarOnpHATHEIME YCIOBHAMHU CTOKA B OacCEHHEBI
Bonru, JIaenpa, Cyxonsl. 310, B CBOIO 09epenb, CIOCOOCTBOBaNO 00pa-~
30BaHMIO NIECYAHO-TAICYHBIX PABHMH (DIIOBHONLNMATLHOTO IIPOHCXO0XK-
nexus. Eme 6ompllie 03epHOCTH CHYDKAeTCs B 30He MOCKOBCKOTO ojiesie-
Henud. Hanbonee pacnpocrpaneHHBIME NOYBaMH ABILIIOTCA Pa3IAIHbIC
BHIB! TIOZI30JI0B,  TOP(AHO-NOI30IHCTEIE; TOPGIHO-IHCTOBLIE, TOPQSHO-
raeesble M OOMOTHBIE IOYBEL. TeppUTOpHS Ha CeBEpe W BOCTOKE OTHO-
curcs K 3ome Tairu. YOro-3anamHas 4acTh pacroiioXeHa B 30HE CMe-
IIaHHBIX JecoB. OCHOBHBIE THIIBI PACTHTEILHOCTH IPEICTABICHBI €10-
BBIMM, COCHOBHIMHM, OepesoBrmMu necamu. 1llupoxoe pacmpocrpaneHue
noyquna u OOJIOTHAs PacTUTEILHOCTB. Peynas ceTh XOpOoIo pa3BHTa,
ee rycrora 0,3—0,5 ¥ HECKONBKO IOBHIIICHA Ha CEBEPE TEPPUTOPHH.

K znasnomy mopennomy nosacy npHypodeH Bozopasnen banrwmii-
ckoro, Yepuoro, Kacniickoro u benoro mopeii. B niane sta 30Ha 06-
pasyeT HIMPOKYIO AyTY, IPOTSHYBIIYIOCA OT 10xkHOH banruku no-beno-
ro MOpsA, H COCTOMT M3 psla BO3BBIIEHHOCTEH: bamrtwiickas rpana,
IIssauToiickas, Jlartransckas, Bammaiickas, BencoBckas, Tuxsunckas,
AnpomMckas . ap. Cpennsst BEICOTa BO3BBILEHHOCTeH cocrasipier 150
200 M, a makcumanpHas Beicota Opeseimaer 700 M. OcobeHHOCTBIO
rJIABHOI'0 MOPEHHOT0 IOACA SBIAETCA Ype3BhIYaiiHoe obume o3ep pas-
HBIX pa3sMepoB U (opM. Taxas moBbIIEHHAS 03EPHOCTH OOBACHIETCA
OTHOCHMTETIBHO BBICOKMMM OTMETKaMH TEPPUTOPHH, €I He 3aTpOHY-
THIMK 3PO3UOHHBEIMM Bpesamu. [Ipu 3ToM MHOrHe o3epa SBISIOTCA
3aMKHYTHIMH, T.€. HE HMEIOT MOBEPXHOCTHOrO croka. Ha Teppuropmu
3TOM 30HKI 6epyT HAYaNO TakHe KpyIHele pekH, kak Jlayrasa, Beauxas,
Jlosats, oTHOCAnMecs k Gacceitny Banruiickoro mops, CeBepuas IBu-
Ha, BIajaromas B benoe mope, daenp, Bnagaronuit B YepHoe Mope, 1
Bonra, Hecymad Bonasl B Kacimiickoe Mope. B 3amanuHoii gacTe 0CHOB-
HOH 30HB B npenenax Jlutee u IlckoBckoit obmactu cocpenoToueHs
JEPHOBO-MO30IMCThIE M IOA30JIMCTHIE IOYBHI, 3aJIeTAlONME Ha pas-
JIHYHBIX TI0 MEXaHMYECKOMY COCTABY KOPEHHHIX NOpoxax. Berpeuarot-
s TaKKe JEPHOBO-KapOOHATHEIE, AEPHOBO-MOA30JIMCTO-TIIEEBEIE, TIOM-
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30/IUCTO-00OTHBIE MOYBEI, B MEHBIIEH CTENEHH PacHpoCTpaHEHH! al-
TIOBHANIBHBIE TIOYBHL. TEPPUTOPHS PACIONOKEHa B 30HE XBOHHO-JIUCT-
BEHHBIX JiecoB. IJoMuMO enu M cocHrl, BCTpeuaroTes xy6, Oepesa, onb-
xa. [Ipu 3ToM neca cuiabHO BHIPYOJICHBI M, HAPUMEDP, HA TEPPUTOPHM
JIutBBl 3aHMMAaroT Bcero 24 % mmomanu. CeBepo-BOCTOYHAs 9acThb
TIIaBHOI'O MOPEHHOrO MOosiACa.paclonokeHa B 30He Talry, rae npeobia-
AlOT eNOBBIE M COCHOBBIE Jleca ¢ mpuMechio Oepesbl. [louBs! mpen-
CTaBJIEHbI CpexHe- W CNabomOA30IUCTHIMH, GOJMOTHBIMH M TOPGIHO-
TOZ30MUCTBIMH CyTIECYaHBIMH KOMILIEKCAMH. : ~
CeBepHas IrpaHMIa 6HYmMpeHHel 30Hbl COBNAIaeT ¢ TpaHHUEH Me-
xay Pycckoit mnardopmoit u barTuiickuM KpHCTAIUIMYECKUM: IATOM.
I'nmaBHON O0COGEHHOCTHIO 30HBI ABAIOTCA OIPOMHBIC IMPOCTPAHCTBA,
3aHATHIE AKKYMYJITUBHBIMH U aGpasHOHHBIMH - 03€PHO-JICTHUKOBEIMH
paeuunamu ([lckoeckas, IlpuunpMenckas u Ap.). AGCOIOTHEIE OTMET-
ku moBepxHOCTH 30-50 M. OpHako 31ech e BCTPEYAIOTCS XOPOIIO
BBIpaKEHHBIE MOPEHHBIC I'PSAJBI, BHICOTa KOTOPBIX MOXET IPEBBIIIATH
100 M (Bexanuukas, Jlyxckas). PasBuTue IIOCKHX 03€pPHO-JIEAHUKO-
BbIX PAaBHHH CB3aHO C AeHCTBHEM JIETHHUKOBOMH 3posuu. IIpu oTcTyn-
JIEHHUH JIeJIHUKA TIOHIDKEHHUS 3aIIONIHAIHCh BOAAMH 03€PHO-IICIHUKOBBIX
OacceifHoB (IpeBHME MOpPS), OTPAHWYCHHLIX HA JOTO-BOCTOKE M, Yac-
THYHO, Ha 3allaJic BO3BBIICHHOCTAMH, a Ha CEBEPE — OCIHIUIMPYIOIIHUM
KpaeM JlelHMKa. PasMepsl 3THX 6accCeHHOB yBENWYMBAIHMCH IO ‘Mepe
OCBOOOXICHHS TEPPUTOPHH M3-TIOAO NbJa. B mpenenax BHyTpeHHEi
30HBI OT JcTOHMM 10 Jlamoskckoro o3epa HpoTAHyNCA Banrmiicko-
Jlajoxckuit yCTyn — TJIMHT, B paifoHE KOTOPOTO HAXOIATCS HECKOJBKO
HeOONMBIIMX BO3BBIMICHHOCTEH, BEICOTa KOTOPHIX jmocturaer 80 M (Coii-
kuHckan, Cemetickas, JlemGonoBckasd, TokcoBckas u ap.). Peku, mpo-
pe3ajoliue ITHMHT, OTIMYAIOTCA IOPOXKUCTHIME ydacTkamu. HamGonee
3HauMTeNnbHbIe M3 Hux Ilupura, JIyra, Hapea, snanatommue B OuHCKUM
3anuB. Jleswie nputoku Hepsl — Mbxopa, Mra u gpyrue Hao60poT HMe-
I0T ILIaBHOE, MEIICHHOE TeueHHe. K BOCTOKY TeppHTOpHH BHYTPEHHEMH
30HBI OTMETKM MoBhimaroTca. Hanpumep, OnoBenkas BO3BLIIIEHHOCTS,
pacnonoxeHHas Mexay JlamoxckuMm 1 OHEKCKHM 03epaMu, MMEET BBI-
coty 1o 313 M. Ot OHexckoro o3epa Ha ceBepo-BOCTOK 10 Benomopo-
OHnexckoMy nepenieiiKy IpoCTHpaeTcd HU3KMHA, MPOAODKCHUEM KOTO-
PO¥ CIIy>KHT Jenpeccus, 3aHaTas bensiM MopeM. 3anmazHas 4acTh — JHO
JICTHUKOBBIX - 6aCCEHHOB C OTHOCHTEIBHO HEOONBIIMM KOJIMIECTBOM
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o3ep (o3epHOCTE 2-3 %). OnHAKO 37€Ch PACHONIOKEHE! MEJIKHE, HO
KpYIIHEIE OCTaTO4HEIEe o3epa: JIybana, Uynckoe, Beiprensaps, HnsMeHs.
HeBricokas 03epHOCTH OOBACHAETCS HAIWMIHEM YKIOHa MECTHOCTH
K CEBEpY, U3-3a 4ero MHOTHE 03epa OKA3aIUCh CIyIIeHHbIMU. BocTou-
Has 9acTh 30HEI UMEET Oosice BBICOKYIO O3€PHOCTH, IPEBBIMIAIOIIYIO
5 %. B 3amamHO# 9acTH pacnpOCTPaHEHHI IOA30JIUCTHIE, IIOX30IUCTO-
IIIEEBBIE, NEPHUCTO-KapOOHATHEIE, OOJIOTHEIC U AJUTIOBHATILHBIE TTOYBKI
MomHOCTEI0 10 80-100 M. Ha HuX IMpoM3pacTaroT CMENIaHHEIE IIHPO-
KONMCTBEHHO-XBOMHKIE neca. IIpeobmamaromumy mopogaMu SBIASIOTCA
enb, cocHa, Oepe3a, OCHHA. 3HAYMTENbHAsS YacTh TEPPUTOPHH 3aHATA
ayramu. MecTHOCTH cHIIbHO 3abonoueHa. B BocTo4no# yacTu mpeo6-
JaJal0T CYNECYaHsle M CYTJIMHHCTHIC II0YBBI, MOIITHOCTH KOTOPBIX HE
mpespimaeT 3040 cMm. PacTuTenbHOCTH IpEACTaBieHa B OCHOBHOM
XBOMHBIMH JIECAMH. : :
3ona nednuxoeoli sxzepayuu 3aHEUMaeT Teppuropuo Kapemmu u
Konrckoro nonmyoctposa. Ha penbed 310i1 TeppuTOprH HaIOXKIT CBOM
OTIIEYaTOK HE TONBKO ABFIKYIIMICS JIEOHHK, HO M TEKTOHUIECKHUE. {BU-
XKeHusd, cBoiicTBenHble bantuiickoMy  kpucTammieckomy mury. Cam
HpOLECC DK3epalMK CTall NPHYNHON GopMUpOBaHHA GOPO3N ¥ TaK Ha-
3pIBaeMbIX OapaHbuX NG0B — CKATHMCTBIX XOJIMOB C OTIIOIHMPOBAaHHOH
JIEIHUKOM IIOBEPXHOCTEIO, 00pa30BaBIIHXCS B MECTaX BBHIXOJA HA IIO-
BEPXHOCTb KOpEHHBIX mopox. IloBepxHOcTh paccMaTpHBacMoOil 30HEI
IpencTaBieT coboH XOIMICTO-MOPEHHBIH penbed W MMEeT YKIOH Ha
IOT0-BOCTOK B CTOPOHY. IPaHMIBI MeXIy banTuiickuMm miuToM M Iuiat-
dopmoii. ['psanel, ciuoxeHHBIE KPHCTAIUIMYECKUMH IOPONAMH, MMEIOT
IIMPOKOE ‘PaclipOCTPaHEHUE U OPHEHTHPOBAHEI 10 HANIPABJIICHUIO IBH-
senrs neguauka. Tepputopusa Kapennu u Koibckoro nmoiryoctposa oT-
nugaercs oOWiIMeM 03ep, TAaloKe HPOCTHPAIOMUXCSI B CTOPOHY JBIDKE-
HHS JieqHYUKa. B palioHe BCTpedaloTcs KpaeBrle 00pa3oBaHuA ¥ KOHEU-
HBl€ MOPEHB, ITOJIIPY>KUBAIOIIIE HEKOTOPEIE 03€pa. :
Ana penbeda Kompckoro momyoctpoBa XapaKTEpHBIM SBIILETCS
HaJlu4ue CPEeRHEBBICOKMX XHOMHCKHX rop, nocturaromux 1000-1200 M
HaJl ypoBHEM Mops. I1oBEINICHHBIE YIaCTKH XapakTepHB! M JIIA 3amaj-
HoH gact Kapenun — Bo3BHIIEHHOCTE MaHCENBKS ¥ €€ I0XKHAg OKO-
HEYHOCTE — 3ananuo-Kapenbckas BO3BHIIEHHOCTh — HMEIOT BBICOTY 11O
600 M. Ot 3THX. BO3BBILIEHHOCTEH MECTHOCTH ITOCTEIEHHO TTIOHMXACTCS
k bemomy Mopro, Onexckomy u JlamoxxckoMmy osepam: CuinHas pac-
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YJIEHEHHOCTh penbeda ¥ M3OHITOYHOE YBIXHEHHE TEPPUTOPHH Ipe-
JONPENEIAIOT CYINECTBOBAHHE XOPOIIO Pa3sBUTOM peuHOH ceTH. Pexn
B 9TOM paiioHe KOPOTKHE, NOPOXXKUCTHIE ¥ MHOTOBOXHEIE. Bonbmoe pas-
BUTHE NONYYHIIM 03epHO-peunsie cucreMsl. Hanbonee kpymaele o3epa
Ha KonsckoMm norryoctpose — mannpa, JloBozepo, YMb03epo; Ha BO3-
poimienHoi gactu Kapennn — Hiok, Jlekcosepo, o3epa Kyiito, a Ha paB-
HuHe — Breirosepo, Ceroszepo, Tonozepo, I[1103epo 1 yxe HEOTHOKPATHO
ynomuHapmuecs Jlagoxckoe n Onexckoe o3epa. Ha Konsckom nosy-
OCTPOBE IIOTY9IIN Pa3BUTHE TOYBBI YETHIPEX THUIIOB: TYHIPOBHIE, IOA-
30IIHCTBIE, GONOTHEIE, B HEOONBIIOH CTENEHH NEPHOBBIC M NPOM3BO-
HBIE OT HHX TNOIN30IMCTO-00NO0THBIe. MommuocTs Hambomnee pacipo-
CTPaHEHHBIX IOJA30JMCTEIX Mo4YB pocruraer 15-20 cm. B ormmume ot
Komckoro nomyocrpopa Hanbonee pacrpocTpaHeHHEIME ouBaMu Ka-
penuM  ABmIOTCS TopdsHO-moxzomucro-rieessie. Illupoko pacmpo-
CTPaHEeHBI TaKoKe OOJIOTHHIEC ITOYBEIL.

Ha KomnbckoM moxyocTpoBe XOpOIo HpOCIeKHBAKOTCS IBE re000-
TAHMYECKUE 30HBLL TYHIPOBAas M TackKHad, a Talke HEOONBIIME IPO-
CPaHCTBa TEPPHUTOPHMH 3aHHMMACT JIECOTYHApa. PacTHTENBEHOCTH mpen-
CTaBJIEHA JIECAMHU C JIECOTYHOPOBBIM DPEIKONIeChbeM, TYHAPaMH H rop-
HBIMHM apKTHYECKHUMHU IyCTHIHAMH. Bonbiloe pacmpocrpaHeHue moiy-
guna GONOTHAS PAaCTHTENBHOCTD. JIeca COCTOAT M3 ey, COCHBI U Gepe-
3BI, @ 00mIag 3aneceHHOCTHh Beero 23 %. B ormmune ot Koneckoro mno-
ayoctpoBa Kapennsa pacmonaraercs NpeMMYIIECTBEHHO B 30HE Tairw,
TZIe pacIpOCTPaHEHB! €1I0BHIC, COCHOBBIE U Oepe3oBrie neca. JIyroeas
PacTUTENFHOCTh 3aHMMAET HE3HAYMTENBHYIO IUIOMAAb, a OOJIOoTHAs
pacnpocTpanena Ha 30 % Teppuropuu.

3.3. Xo3giicTBeHHAA JeATEeIbHOCTD

B HacTosmee BpeMfA MIMPOKO PAacIPOCTPAHEHO, NPEXKIE BCETO
B Kapenuy, ncnonb3oBaHHe 03ep B Ka4eCTBE IHEPreTHUECKHX BOJIO-
xpaaunn. [locTpoeHHbIE IIOTHHEI Ha BHITEKAIONINX PEKAX M3MEHSIIOT
YPOBEHHBIH PEXUM B 3aBHCHMOCTH OT XapaKTepa peryaupoBaHus (ce-
30HHOE, TOJIOBOE, MHOTOJIETHEE). VI3 KPYNHEIX 03€p 3aperyIHpOBaHbL:
Onexckoe, benoe, Tomosepo, Il1o3epo, Brirosepo, Cerosepo; U3 cpex-
Hux o3ep — Ilanbe, I'mmonbckoe. M3sMeHeHHEe MHOTONIETHIX KoneOaHuii
YPOBHEH Ha 3THX W UM NONOOHBIM O3€pax CBI3aHO C MOBBHIIICHUEM
ypoBHel paBHOBecusi. Tak, yposenb Bogsl OHexxckoro o3epa ¢ 1958 r.
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(BBexenme B ctpoii Bepxue-Caupckoii I'OC) nmoseicuncs na 27 cm. Io-
ClI€ CTPOMTENBCTBA IIOTHHBL B HCTOKe p. Cerexu cpelHMH MHOTOJICT-
Hu# yposesb Cerosepa 611 omauAT Ha 6,3 M, a abconroTHAs aMIUIUTY-
JIa YPOBHSI BO3pOCIHA B 5 pa3. AHaIOrH4HbIE H3MEHEHHUS NPOU3OIIIH H
Ha JApyrux o3epax — popoxpanunumax Kapennu {77], bamwruu: Yupuim
[30], Benapycu: Hdpussarsl, Ocseiickoe [144]. B nepednclicHHBIX IIpU-
Mepax eCTECTBEHHBIE 03€pa IepecTalu CyIeCTBOBATh, IPEBPaTUBILICEH
B BOJIOXPaHIIHUILA, 33 HCKIIFOYeHHeM Bonoxpagunuiy 6e3 ['2C umm me-
Hee 9eM C TOJOBBIM PETYIUPOBAHUEM. -

Hapsxy ¢ 5HepreTH9eCKHME 036pHBIMH BOZOXPaHHIMIIAMHE Ha PAIe
03ep CO3aHb!' HU3KOHANOPHBIE IIOTUHE! (1—2 M) KpaTKOBPEMEHHOTO
JEWCTBUA U PEryIHUPOBaHHsA CTOKA B LEIIX YJIYUIICHHS JIECOCIIABA.
Taxue IWIOTHHB! €CTh Ha CpeIHUX M KpynHbIX o3epax Kapemuu: Kyiito,
Tynmozepo, Beanosepo u Ha KybenckoMm ozepe B Bonoroackoii obnactu
1 p. MHOTOJETHUH PeXHM TakuX 03ep OMH30K K ECTECTBCHHOMY.

B mpakTHke XO034MCTBEHHOI'O HCIIOIB30BaHMS 03€p Ul ITOHMXKE-
HUS UX YPOBHS WIH YBEIWYCHHSI BOZOOOMEHA NPOH3BOMATCA THOYTIIY-
6uTtensHBIC paboThl, paCYMCTKA HCTOKOB BEITEKAIOIMX peK. Takue Mme-
POIpUATHS Yalle IIPOU3BOAATCS Ha MaJbIX M CpeIHUX o3epax. bois-
1Ioe KONUYECTBO NPUCIYIIEHHEIX 03ep oTMeueHo B Kapenun u barruu.
ITomo6HbBIe MEpOTIPHATHS H3BECTHBI M HA KPYIHBIX 03epax. Tak, Ha Jla-
JTIOXCKOM o3epe B ucroke p. HeBel B 1908 r. 6pi1a npousBeneHa pacyu-
crka dapsarepa (KomkuH daparep), 4TO MOBIMSNO TOJHKO Ha caMble
MUHHMaTBHEE YPoBHU. B 1932 u 1927 rr. nmpoBogwiIucs JHOYTIyOH-
TeNbHEIE PA0OTHl B HCTOKAX BBITEKAIOIMX peK U3 o3ep Uymcko-IIckos-
CKOr0 U BEIPTCHAPB COOTBETCTBEHHO, YTO OTPAa3HIIOCh Ha MX YPOBEH-
HOM peXUME.

KonuuecTBeHHBIC ONCHKH aHTPOIOTCHHBIX HAPYIIECHHH AT KPYII-
HBIX 03ep ObuTH nomydeHsl M. A. llnknomanoeemM [134, 135], B.B. T'o-
ay6uosetm u JI.H. Xupxesuuem [32], P.JA. Kypmumemm [73, 74],
T.II. Tporckoit [40], M.JA. Kpusomeii [72], I"H. Ycrurosem [123],
K. JI. Tutunckoi [77]. Topasmo ciabee UcclieIoBaHo, a NIaBHOE HE Ja-
Hbl KOJIMIECTBEHHBIC OLEHKH, BIMAHHE XO3IHCTBEHHON NEATEILHOCTH
Ha YPOBEHHBIA PEXHUM MalbX U cperuux osep. HamGomee moiHO oTH
Bonpockl paccmotpensl JILU. imaszagesoit [30] u 0. Tamomraiitucom
[120] mna osep banrum, AI'. Bymasko [20] mma osep DBemapycwm,
K. JTutunckoit mis ozep Kapemnu [77]. '
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4. OBLYNE CBEJJEHNA OBb O3EPAX
PETHOHA UCCITELJOBAHNHN

4.1. YcnoBusi IPOACXOXKIEHNSI 03€p

O3epHOCTh paccMaTpHBAaEMOH ' TEPPUTOPUM TeCHEHIIMM 00pazoM
cBs3ana ¢ ucropueil penseda [20, 31, 35, 76, 91-93]. Hamuuune Gonn-
[IOro KOJHMYECTBa 03€p CBHUACTENHCTBYET O TOM, YTO B HEAABHEM IeO-
JOrWYECKOM MPOILIOM peibed Iperepres Oonpmive W3MEHEHUA, OTH
u3MeHeHus OBLIM BHI3BaHEL NOKPOBHEIM OJICACHECHHEM, OKA3aBIIUM
3HAYMTENBHOE BIMSHUE Ha PACIONIOKCHHE O3€p, HA MX OUYEPTaHMIA,
DIyOMHEI 1 APyTHE 0COOEHHOCTH. BONbIIyro pojs B 3BOMOLMA KOTIO-
BHH CHITPaj] TaKXe W KIMMaT IOCNENeIHUKOBOro nepruoja. bnaromaps
MIPUTOKY B 03¢pa OONBIIOr0 KOIMYECTBA BOALI B TEYEHHUE JUIUTEIILHOIO
nepuofa NpOW30IUIa HepepaOoTka KOTIOBHMH, M B HHX NOCTYNHIO
Gonblnoe KOMU4ecTBO HanocoB. CTeneHb rnepepaboTkm OeperoB u 3au-
JeHUs KOTIOBHMH TOMHMO TEOJIOTHYECKHX YCIIOBHMH 3aBHCHT OT IIpO-
JIOJDKATEILHOCTH SBONIOIMOHHOTO 1epuoa. Jleno B TOM, 94TO 0CBOOO-
JKICHWC Pa3IM4YHbIX O03€p OT JECIHUKOBOTO IIOKPOBA IIPOMCXOMIMIIO
B pa3HOe BpeM, a pasHUIA JOCTUITIA HECKOIBKMX THICAYECICTHH.

Ha paccmarpuBaeMol TEPPHTOPHHM OTMEUEHO YETHIPE BaKHEHIITNX
JIETHAKOBBIX TIEpHOAa (PIOXHM), KOrZa NMOBEPXHOCTH -3eMiIH OblIa MO-
KpEITa JBIOM MOMIHOCTEIO Oonee 2 kM. CaMoe IpeBHEE ONCICHEHUE —
Oxcxoe. 3a BMM clefoBana TaKk Ha3kBACMAs JIUXEUHCKAA MEXKIECTHHUKO-
Bag snoxa. Bropoe onenenenue, oxpaTupliee HanOONBIIYIO IUIOIAE,
MOJIyqWII0 Ha3BaHme J{Henpoeckozo: I0XKHBINA Kpal JIEAHHKA IO JONH-
HaM Jlnenpa u Bonru moctur 50° c.m. 3a 3TOH JI€IHMKOBOH 31oxoi
NIOCNIEIOBANl OOUHYOBCKUL MEXIIENHUKOBBIA NepHOA. 3aTeM HACTYIIUIO
TpeThe onenieHenne — Mockogckoe, Y0XKHBIM Kpai KOTOporo Ha 3amane
paccMaTpuBaeMoOil TEppUTOpHH JTocTur 52 °c.l., B TO BpeMs KaK Ha
BOCTOKE OH He omyckaics iooknee 60 °c.u. (6acceiin p. Cyxona). ITocne
IPONODKUTENBHOI0 MUKYIUHCKOZ0 MEXIICTHUKOBOTO IIEpHOAa mocie-
noBano Banoatickoe oneneHeHue, UMeBIIee CBOUM LieHTpoM CKaHIM-
HABCKUH IIOJyOCTPOB. DTO oOnefeHeHHe ObUIO HaMMEHBIUMM, BpPEMs
Ierpagaluy Jeqauka oTHocuTesa K 6500-8000 ner mo macrosmero spe-
menn. Jlaxe B (asy cBoero Hambonbmero passurHs (GOIOrOBCKYIO)
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IOJKHBIH Kpail TeHruKa He oIycKacs roxHee muHnu Opmra—CMomeHck—
Pxes—Boiaunii Bomouox—ceBepo-3anmagHoe 1mobepexse Pridunckoro
BOJOXpaHMIMINA. [IpH 5TOM JNEIHUK HaJBHTAICS HECKONbKHMH IIOTO-
KaMH, KOTOpbIE IIOAPA3IEAINCh Ha Psf JomacTed u A3bIKOB. DTH 00-
pa30oBaHUsA MPUYPOYCHBI K KPYIHBIM BIAJWHAM NONEIHUKOBOIO pellbe-
da. Mex)y JIONMacTsIMH MPOHUCXOANIO HAKOIUIEHHE MOIUHBIX OCAIKOB.
IOxHBIH Kpad JefHHKa 00pa3oBall KOHEYHYIO MOPEHY, MM TJIaBHBIH
MOPEHHBIX 1104C, CBA3aHHBLIA ¢ MAKCHMAaIIbHO JICTHUKOBOH aKKyMYJIis-
mued. K He#t otHOCcATCa Jlatranbckas, Bangadickas, AgmoMckad 1 Tux-
BHUHCKa# BO3BbIIIEHHOCTH. OTCTyIUIeHME JNEeOHMKAa Hadaioch 17-18
TBIC. JIET Ha3a[ M IPOHCXOIMI0 craguiibo. [Ipu aToM ocBobomuBIIAICS
OTO NbAa TEPPHTOPHS HCIBITHIBANIA H30CTATUYECKOE IOJHATHE. Y Kpae-
BBIX 4JacTell JelHHKa 00pa30BaINCh JISAHUKOBEIE MOPS U 03epa, KOTO~
phIe TI0 Mepe OTCTYIUICHUH JIeAHUKA MEHAIM CBOM Pa3Mephl M odepra-
HuA. BoNBIIyIo poilb B CTAHOBIICHHMM W PACHpEIEICHHI COBPEMEHHBIX
03ep B IIOCIEBalgaicKoe BpeMs (TONOIEH) ChIrpaliM TakXke KIMMAr,
penbed, chopMHPOBAHHEIH JETHUKOM, 06pa30BaBHIAsLCS PEIHAS CETh.
IIponcxoxnenne 03epHBIX KOTIOBUH 30Hbl JEOHUKOBOU 3K3epa-
yuu, BKmogalomel Konsckuit nomyocrpos u Kapemuio, TeCHO CBiI3aBO0
C OCHOBHBIMM pelbe(0o0o0pasyIomuMu (PaKTOpaMy paccMaTpHBacMOH
TEPPUTOPHH, & HMEHHO — ¢ TEKTOHHYECKHMH IporeccaMu, chopMupo-
BaBIIMMH JIETIPECCHH, B KOTOPHIX 00pa30BalrCh MHOTHE 03€pa, U.C 3po-
3MOHHO-AKKYMYIATHBHO} A€STEIBHOCTHIO JIEHHKOBEIX TOTOKOB STOXH
MaTEpPHUKOBOTO OJICACHCHHS. B CBA3M ¢ STHM BBLIENAIOTCS IBa OCHOB-
HBIX THIIa 03€p IO IPOUCXOXKICHUIO MX KOTJIOBHH: TEKTOHMYECKHE U
MopenHssie. O3epa Kapenuu nperMymecTBEHHO TEKTOHHYECKOro IIpo-
HcxoxzeHus. KOTIOBHHBI MX Pa3BUTHI B TPEIMHAX B cOpocax u 0ObId-
HO BHITAHYTHI C CEBEPO-3aI1a/la Ha IOr0-BOCTOK. bonsmryio pons B 00pa-~
30BaHUM M IOCIEAYIONIEM TPAaHC(HOPMUPOBAHUHM O3CPHBIX KOTJIOBHH
CBITPANIO YEPBEPTHUHOE ONCACHEHHE. TeKTOHUYECKe KOTIOBMHEI 03¢p
HOCAT SIPKO BBIPAXXEGHHBIE CIICABl PO3HOHHON ACATENHLHOCTH JICTHUKA.
3OT0 0cOOEHHO X0poUIo BHAHO Ha IpuMepe OHexckoro u Jlagoxckoro
o03ep, ceBepHble Gepera KOTOPHIX U3PE3aHbl JUIMHHBIMU U Y3KHMH 3aJIH-~
BaMH, OPHMEHTHPOBAHHBEIMY B HAIIPABICHUM ABIDKCHUS JEOHUKA — C ce-
BEpo-3aMafa Ha I0ro-BocToK. Hapamy ¢ 03epaMH TEKTOHHIECKOTO IMPO-
HCXO0XIEeHUA Ha Tepputopur Kapemiu pacnipocTpaHess! o3epa MOpeH-
Horo tuna. KOTIOBHHBI 3THX 03€p NPUYpPOUYEHB! ITaBHBIM o6pazom
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K HOHIDKSHHSAM MeXITy MOPEHHBIMH IPAIAMH H XOJIMaMU HUIH 00pa30BaHkbI
B pe3ynbTaTe MOANPYKHBAaHWA PEUHBIX OJMH JEHHMKOBBIMU OTIIOMXE-
HsMu. KpoMe TOrO, Ha paccMaTprBacMOM TEppHTOPHH BCTPEYaIOTCA
KOTJIOBHHEI JIATYHHO-JIMMaHHOT0- THIIA, 4 Taloke O0JIOTHEIE M KapCTOBEIE.

Bo enympenneii 30He paccMaTpuBacMoOil TeppUTOPHH HaOII0naeT-
Csl TIpsiMast CBsI3b 03€p C AEATENLHOCTBIO BAJTAHCKOro JEIHUKA M €ro
TaJIbIX BOX B 3IIOXY aKTUBHOIO OTCTYIUICHHMS U BO BpEM: Herpajaliuy.
BaxxHO OTMETHTE, YTO 03€pa TaK WIM HHAYe CBA3aHHEIC C HEATEIIBHO-
CTBIO JIETHUKA, 3aHUMAIOT: B BRICOTHBIX MOP(OMETPUIECKHX YPOBHS:
YPOBEHb IIIAIMOACIIPECCHil (IPUIETHUKOBBIX HU3HH) M YPOBEHb MO-
PEHHEIX BO3BBIIIeHHOCTEH Wi paBHuH. O3€epa, NIpuypoveHHEIE K bonee
HM3KOMY YpPOBHIO, B COBPEMEHHYIO 310Xy OKAa3aJlHCh MOYTH IIOJIHO-
CTBIO CITYLIEHHBIMM MM 3aTOP(OBaHHBIMHE, a 03€pa JEOHUKOBBIX BO3-
BBHIIIEHHOCTEH OTNHYAOTCA abCOMIOTHON ¥ OTHOCHTENBHOH MOJIOZO-
cTeI0. BeTpedaroTcss M JIEMHUKOBO-TEKTOHUYECKHE, OOTOTHEIE U IOM-
MeHHEIe o3epa. Kpome Toro, Ha teppuropuu JlatBuu B mpezenax pac-
CMaTpPHBaeMO# 30HBI BCTPEYAIOTCS TAKXKE PEIUKTOBBIE M 3allpyIHEIC
o3epa, a. Ha TeppuTOpuM JIMTBEL — pedHBIC, KapCTOBLIE H JIAaryHHEIE.
Mopensie BomoeMsl OYeHb Pa3HOOOpPa3HBI O cBoeit Mopdonoruun. OHu
Pa3snMYaoTCa pasMepaMM M royOmsaMu, ¢opMol u KOHOUrypanwmei.
Jlarynnsle o3epa o4eHb MenkoBomubl (mo 3—4 m). Bepera momnorwue,
Gombieif YacTrio 3apociIie BOTHON PacTHTENBHOCTEIO.

H1st 03ep 2nasH020 MOpEHHO020 NOACA XaPAKTEPHO MHoroo6pa3ne
THIOB M $opM o3epHbIX KoTiosuH [133]. Cpemu mamGonee pacmpo-
CTPaHEHHHIX THIIOB BBIAEIAIOTCH INIAIUOKAPCTOBHIE (YacTO 3TH 03epa
Ha3bIBAIOT TEPMOKAPCTOBLIMH), 9PO3UOHHEIE, IOKOMHHBIE, PHITBHHHEIC 1
ap. TIuoKapcToBEIe 03epa, K KOTOPHIM IPHHAIEXAT IOYTH BCE 03epa
Cynomcko#t BO3BEINICHHOCTH, OOPa3OBAIMCh HA MeCTE€ B0 MEPTBOIrO
nbaa. CKIOHBI TAKHX KOTJIOBHH YETKO BBIP@XEHHI B penbede, xapakrepu-
3YIOTCS JOBOIBHO GOIBIIMMY yKIOHAMH M 3HAYMTENBHON BHICOTOM HAX
ypesom Bogel (mo 1015 m). Beperopas JiiHus CHILHO n3pe3aHa n300mTy-
€T 3aJMBaMH, INOJIyOCTPOBaMH, ocTpoBamH. Ha BO3BLINIEHHOCTH YacTo
BCTPEYAIOTCH KOTJIIOBUHEI, B IIPOIIIOM 3aHATHIE 03€paMH, KOTOPHIE BIIO-
crencTBIM OBLIH CITYILEHBI PEYHOR CeThio. Takue ApeBHMe 03epHBIE KOT-
JIOBUHBI IIPOCHEKUBAIOTCA B BUAE PACIIUPEHUH B IOIMHMHAX COBPEMEHHEIX
pex. KOTOBHHBI 03€p JIOXOMHHOTO, PEITBHHHOIO ¥ JOXOHHHO-PBITBHH-
HOTO THITOB BO3HMIIIH B Pe3yNIBTaTe 3p03I/IOHHOI/I JeATEIBHOCTH JICHNKA
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WK TOMTENHBIX BOA. Taroke BCTpedaroTcs HeOOoIbIIMe 03epa KOTIOBUH-
HOT'0 THIIA, UMEIONHE OKPYTIIYIO GopMy M 3a0oniodeHunle 6epera. Muorme
03€pa IPHYpPOYECHBL K KOTIOBUHAM MEXXIy MOPEHHBIMU M KAMOBEIMH XOJI-
Mamu. KoTnosuHE! 03€p, PaclioNONEHHBIX B BEPIIMHHBIX YaCTIX JICTHU-
KOBO-aKKyMYJIITUBHBIX BO3BBULECHHOCTEH, HMEIOT Pa3IMIHOE IPOHUCXOXK-
Henve (3BOP3MOHHEIE, TIOINPY/IHbIE, TOKOMHHBIE ¥ 1p.). POPMBI 03EpHBIX
KOTJIOBHH 3TOr0 paliOHa Pa3HO0Opa3Hel: JIONACTHEIC, OBAILHEIE, VIUIHHEH-
HBIC, YTO CBA33HO C Pa3IMIHBIMH YCIOBHAME MX 06pa3OBaHHS.

ITo DpOMCXOXICHUIO KOTIIOBUHEL 03€P BHEUIHEl 30Hbl, BKITIOYAIO-
IEH YOXKHYIO 9acTh benapycy, ceBepo-3anaauyo- 4acth Bepxue-Bomxk-
CKOro paiiona u 9acTh CeBEpHOro Kpas, JEIATCs Ha JEIHUKOBBIE, Kap-
CTOBEIE ¥ pedHsle. KOTIOBHHBI IETHUKOBEIX 03€p OOBIYHO UMEIOT BhI-
TAHYTYI0 GOPMY U OPHEHTHPOBAHB! B HATIPABJICHUH JBHKCHUA JI€HHU-
KOBBIX 0TOKOB. Hanbonee kpyImHEIE U3 HUX 3aHMMAIOT TEKTOHUYECKHE
BIAJMHE], CHIBHO NPpeoOpa30BaHHbIE MPOIECCAMH 3PO3KH M. AKKYMY A~
1y, KapcToBele o3epa MMeroT OKpyriayio GopMy M 3HauMTENbHBIE (10
25-30 M) royOunsl. Pedynsle o3epa pacmonararoTcs B Npefenax mHoi-
MEHHBIX TEPPAC PEYHBIX HOJIHMH, MMEIOT BEITAHYTYIO MM HECKOJBKO
HCKpHBICHHYI0 GopMy M HeOonpIMe pasMepsl. B nonuHax pek Takxe
PacIpoCTpaHeHsl 03€pa-CTapUlEl, B KapCTOBBIX palHOHAX — MENKHE
03€pa IPOBAIILHOTO IIPOHCXOKICHHS.

4.2. PacnpocTrpanenue o3ep

ITpu XapakTepUCTHKE PAacIIpOCTPAHEHUs O03€p IO TEPPUTOPHH da-
IIe BCEr0 ONEPHMPYIOT TAKMMM IOHATHAMH, KaK O3€pHOCTH (TYCTOTa
PEYHOM ceTH) M IIOTHOCTH 03€p. ITox 03epHOCTRIO OOBIYHO HOHUMACT-
CA BBIPAXXEHHOE B NPOLIEHTaX OTHONICHHE CyMMApHOM IIOWAIM O3€p
K IJIOIIAIH OIpPEAEICHHON TEPPUTOPHH. DTO MOTYT OBITH OTHAEILHEIE
JHCTHI TOHOrpadMyeckux KapT, IUIOMAJM TEHETHYECKH OJHOPOIHEIX
TUNOB penbeda, Bonoc6opHbIe OacceiHEI peK WK 03ep, aiMHHHCTpA-
THBHBIE €MHUNBI U T.A. OT Bpi6opa THIIa TEPPUTOPHH UIA OIpeselie-
HHUsI 03€PHOCTH BO MHOTOM H 3aBHCHT KOHEYHHIH pesynpraT. Bemrunna
03E€PHOCTH OIHOH M TOM ke TEPPUTOPHH ONpeNeseTcs BEIOOPOM ILIo-
IIAJEH, U1 KOTOPEIX OHA OLIEHUBAETCS, 4 BHIOOP IUIOMAACH QUKTYeTCS
3a/1a9€H, MOCTaBIEHHOM IIEPE HCCIEOBATENEM.

Ha xaprorpamme A.II. Homanuuxoro [54] O3epHOCTI> TEPPUTOPUHI
oTobpaxena OTHOLIEHHEM CYMMAapHOH IUIOmAau 3epKajia BCEX - BOJO-
€MOB B KaXI0M paloHe K €T0 ILIOIAAH, BEIPaXXCHHEIM B IIPOICHTAX.
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CoBpeMeHHEIE 03€pa pacIpeNeNeHbl Ha PAcCMaTpHBAacMOH TeppH-
TOpMH KpaiiHe HepaBHOMEpHO. B paiioHax, rae mpeobnazano BCmaxu-
Bagye KPHCTAIMYECKUX HOPOX. OBIDKYLIMMCS JIETHHUKOM, O3epa pac-
NpOCTpaHeHsl OYeHs NIMPOKO. B mpenenax Hu3MeHHOCTEH, KOTOpHIE
paHee OBIIM 3aHATH NPHICIHUKOBEIME MOPAMH, 03€p 3HAYHTCIHEHO
MEHbILE, U OHU MeHee Nryboku. HaubolmIee KoMuaecTBo 03ep cocpe-
JOTOYEHO HAa MOpPEHHBIX BO3BBINICHHOCTAX. Hampumep, B mpemenax
YIOMSHYTOIO BBHIIIE MOPEHHOro mosca Ha Bammalickoif BO3BEINIEHHO-
CTH B OT/IENBHBIX MECTax 03epHOCTh npeBbimaeT 30 %, Ha AHIOMCKO#H
BospeimenHocty — 20 % u T.1., B cpequeM okoso 10 %. Ocobenno
MHOTO 03ep HAXONHMICA B BEPXOBBAX Oacceitma p. Mcra, B Gacceifnax
npaBobepexHplx npuTokos p. Iloma (Bampalickas BO3BBIIEHHOCTH),
B Gacceitge p. JIyra (CTpyrokpacHeHCKas: BO3BBIICHHOCTS), B 6accei-
Hax pek JloBats 1 Bemukas (Cymomckas u HoBopikeBcKasi BO3BEIIICH-
HocTH). HecMoTps Ha 6osbmroe  KOIMYECTBO 03€p, PacIONOXEHHBIX
B BEpXOBbsX OacceiiHOB pex Mcra, JloBats, Bemukas, Jlyra, ozepuocts

3THX peK HeOombmas U cocrapngeTr 1,8-2,8 %. Ommako WX IPHUTOKH,
2 .

Paclo/IOKEHHEIE B 03€pHONM KOHEYHOMOPEHHOH 00JacTH, MMEIOT II0-
BBILIEHHBIN mporeHT o3epHocTy (p. lHa — 5,1 %, p. [lnuna — 4,4 %,
p. Bangaiixa — 5,75 %, p. Pagons — 7,7 %). 3HaunTensHO MEHbBIIE 03ep-
HOCTh Ha IIPOCTPAHCTBE MEXTY KOHSUHBIME MopeHaMmu Bamnmaiickoro u
Mockosckoro oneneenusa — 1-2 %, {aenposckoro — Meree 0,5 %. He
BENMKa O3CPHOCTh PABHUH, paHee TOKPHITHIX BOMOHM HMPHIIEIHUKOBLIX
MOpeH, 3aHMMAaBIIMX NPOCTPaHCTBA K rory ot Jlamoru u ®@usckoro 3a-
nuBa. B 3ToM paifone oseprocts cocTaBmier 0,5-2 %. OsepHOCTH 3Ha-
YUTEILHO yBeIU4UBacTcA Ha Teppuropun Kapemm u mocruraer 10,3 %
(6e3 Jlagoxxckoro u -OHexckoro osep). Ilpu sToMm ects pazmuuus
B 03€pHOCTH 3alafgHOM M BocTouyHOM gact Kapemuu. 3amamnas gacrp
Oosiee BO3BHIIICHHAS M €€ 03€PHOCTH B IIpesienax Oacceifna bamruitcko-
ro Mops cocTaBiier 7,2 %. Bocrounas, Hu3MeHHAas, TPEACTABIAIONWAL
JacTh Gaccefina benoro Mops, umeer o3epuocts 11,8 %. HauGonsiuee
KOJIMYECTBO 03€p HaxomuTcsa Ha Teppuropun Kapemau u Kapensckoro
nepemeiika: 12,5 Teic. — B Oacceitne p. Kemn, 10,7 thic. — B Gacceline
p. KoBzna, 9,1 Thic. — B Gacceiine p. Beir. Jlaxe cpaBHUTENHHO HEGOIb-
moit 6acceiin p. llys (Onexckas) umeer 2,8 Tric. o3ep. HanGonnuiee
KOJIMYECTBO KPYIHEIX 03€p pacmonoxeHo B Oacceitne p. Koma. 1o —
Tonosepo, [Ino3epo, KoBnosepo, Tuxmiozepo. Kaxgoe u3 Hux umeer
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nomas mosepxHocTH Gonee 200 kM. OsepHocts Kombckoro moumy-
ocTpoBa — 6,5 %. 3neck HaubobIIee pacnpoCTpaHEHHE 03€p HabIoNa-
ercs B HEHTPaIbHOH M ceBepHOH dacTiax. Kosddumment ozepHocTH
BogocbopoB HekoTophX pek (Ypa, Onenka, Beinna, Bocrounas Jluna,
Bapsuna, [lpo3noska, Ymb0a, Konsuma, Husa u np.) nocturaer 10-20 %.
OTMeTHM HOMYTHO, 9TO 00I1as 03epHOCTH PaOHOB TEPPUTOPHH OBIB-
mero Coserckoro Coro3a M3MEHAETCS OT IPAKTHICCKH HyJIEBBIX 3Ha-
yenuit go 12,6- %, B cpexneM coctaBisia 2,2 % (6e3 Kacouiickoro u
Apainksckoro Mopeit).

4.3. CocToAHHe M3YICHHOCTH 03ep

Ha Teppuropuu paccMaTpUBaeMBIX paliOHOB HACUUTHIBACTCA OKOJNO
210 000 o3ep. Jns MHOI'MX U3 HUX M3BECTHBI OCHOBHEIE MOp{oMeTpude-
ckue xapakrepuctukd. [To mansemv [101-108], pexxumusie rugponoru-
geckue HabmoneHusa Benuck Ha 117 osepax. U3 Hux psamsr HabmmoneHui
30 ner u 6onee uMenucs o 58 Bogoemam. Ha Goubiueit yactu 3THX 03€p
MPOU3BOAMINCE CTaHAAPTHHIE THAPO(GU3MIECKHE U TI'MAPOXHUMHUYECKHUE
Habmonenus. Jlanubie mo Guonoruy o3ep BeCbMa MAIOYUCIEHHBI U OT-
pEIBOYHBL. Psnpl HaOmomenwii 3a GHOJIOTHMYECKHM PEKIMOM HMEIOTCS
Ve 108 KpynHeix BogoeMmoB (Jlapoxckoe, Onexckoe, Bammadickoe
03€pa) ¥ U1 03€p, UMEIONMX BaXKHOE X03AHCTBEHHOE 3HAYCHHE.

Konsckuif mosmyocTpoB — O3€pHBIM Kpall. 37eck HAaCUMTHIBAETCS
107 146 o3ep, o6mias MmOk 3epKana KOTOPHIX cocTaBmier 8 195 kv’
um 6,3 % Bceit Tepputopuu. Ilnomans BoZHOH NOBEPXHOCTH MEHEe
1 xM* umeror 99 % o3ep. [Monasisomniee GONBEIIMHCTBO 03€P CTOYHEIE
WV IIPOTOYHEIE.

Kapemus u CeBepo-3anaj Takke BXOAAT B 30HY TaK Ha3HIBAEMOTO
o3epHOro kpas. B ero mpenenax pacronoxeHbl TAKHe KpyIHEBIE 03€pa,
kak Jlagoxckoe, Onexckoe, Uynacko-IIckockoe n WnbMeHb., 31ECh
HacumuThiBaercsa 82 503 osepa obmel momanso BOJHOTO 3epkana 50
062 xv’. HaubombIee KOMHYECTBO 03€p HAXOMUTCS HA TEPPUTOPHH
Kapemmu u Kapensckoro neperuetika. Bropoii MHOro4YrcIeHHsIH 1osc
03€p pacIoiI0oXeH B I0r0-3aIaHON ¥ YOr0-BOCTOYHOMN 4acTAX TEPPHUTO-
puH, B paiioHax MOpPEHHBIX Bo3BbleHHOCTeH (Banpaiickol, Crpyro-
Kpacuencko#t, Cymomckoi 1 HoBopkeBCKo#).

B npenenax OctoHuu HacuuThiBaeTca 1525 o03ep ¢ mimomaznsio
sepkana 0,001 kv u Goxnee. IIpu aTom 90 % Beeit womany o3ep, co-
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craBusromeii 2112 xM’, OPUXOIUTCA HA UETHPE KPYIHBIX BOXOEMA:
Yyncko-Tlckosckoe, Briprenaps, Cyypnaxr u Caapemaa. Oszepa pac-
MPOCTPaHEHs! KpaifHe HepaBHOMEPHO. boraye o3epamu I0:KHas U Oro-
BOCTOYHAS YaCTH TEPPUTOPHH. BONBIIMHCTBO 03€p MEIKOBOAHEIE. Bo-
J0EMBI, CBA3aHHBIE C JAPEBHEHIIMMH JEIHUKOBBIMH IOJNMHAMH, 00pa-
3yI0T O3epHBIe nenmy. B noxapnsionieM OONBIIMHCTBE — 3TO NPOTOYHEIE
M CTOYHBIE 03€Pa, XOTA HHOTJA CBA3b HX C APYTHMH BOLIOEMAMH H BO-
JOTOKaMH OCYIIECTBIACTCA TEPHOAUIESCKY — JIHIIE BO BpeMsA IOJIOBO-
mwit. O3ep, He UMEIOIMX IIOBEPXHOCTHOIO CTOKA, CPABHHUTENILHO MaJlo,
PacpOCTPaHEHE! OHH ITIABHBIM 06Pa3s0M Ha MOPEHBIX BO3BHIIICHHOCTSX.

"~ Obfmiee XOIMYECTBO 03€p Ha TeppHTOpMH JIaTBMM COCTaBISET
3807, ux obmas momamm 3epkana 934 km” 80 % BceX 03ep MPUXOJIHT-
Cs Ha BOJIOEMEI ¢ IUIOMA/IBIO 3epKana Mexee 0,1 kv, Bonee wm Menee
KPYIHEIX 03€p (IVIOIa/h MOBEPXHOCTH MpeBbimaer 1 kM) HACIUTHIBA-
ercs 132. Camoe kpymnHoe — o3epo PazHa.

JIutBa — crpana mamsix osep. Ha ee Teppuropnu HacuuTHIBaeTCA
8340 o3ep, obmas mromans 3epkana cocrasiser 0,9 % TepPpPUTOPHH.
Pacnpenenenue 03ep 10 TEPPUTOPHU TECHO CBI3aHO C €€ MOpGOIOru-
YECKHM CTpoeHreM. JI0Ka MHOTHX JIEJHHKOBBIX 03€P UMEIOT CIIOKHBIE
OYepTaHMA, MEJIKHE KapCTOBBIE 03epa 00pa3yIoTCs IyTeM NpPOCEMaHus
CIIOEB, JIEKAIMX HaJ TUIICAMH, IIOCJIE PasMbIBa THMNCA IPYHTOBBIMH
BOJAMH ¥ MMEIOT JOBOJIHO NPAaBHIBLHYIO GopMy.

B npenenax benapycu BeIAenAIOT IBa 03epHBIX paitona: bemopyc-
ckoe Iloosepbe, koTOpoe BxomuT B coctaB benopyccko-Bampmaiickoit
IPUPOHOi IpoBMHIMY, U Benopycckoe Iloneche — IpeBHHH MHOro-
cTyneHyaTsiii rpaben Mexay Benopycckoil aHTHKIN30H B VKPamHCKIM
muTOM. B eHTpansHOM YacTy paitoHa 03ep Majo, OHH HeGONbIIHE 110
IUIOIIAaH B MENKOBOAHEIE. IIpakTHYeCKu BCe 03€pa HPOTOUHEIE,

HauGonpmee kommdectso BomoemoB (97 %) ceBepo-3anmamHoi
gacty Bepxne-Bomkckoro paiioHa cOCTaBIAIOT MAJBIE 03€pa C IIoIa-
IBIO BOIHOM moBepxHocTH menee 0,3 kM. TIpaKTHyecky BCe 03epa, 3a
HCKIIIOYEHHEM CaMbIX MaJIBIX ¥ KAPCTOBBIX, IIPOTOYHEI.

BOMNBIIMHCTBO O3€p PacCMATPHBAECMOM TEPPHTOPHM CesepHoro
Kpasi TaKKe OTHOCHTCSA K KaTeropuH MaibiX. CaMble KpyIHBIE 03epa —
Jlaga, Boxxe n Kybenckoe — pacrnonoxeHsl Hepajeke Ipyr OT Opyra
B BepX0BbAX pek OHern u CyXOHBL 3a HCKIIOYEHHEM OYEHb MAJbIX,
MpaKTHYECKH BCE 03€Pa UMEIOT IIOBEPXHOCTHEIH CTOK.
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5. [TPHU3HAKH MHOIOKPH TEPHAJIbHOM
- KJIACCHDUKALUNA O3EP

5.1. Buemnuii Boroo6meH o3ep

W3zydueHuI0 BHEIIHETO BOAOOOMEHA 03€p YAEILUIOCh U YACIAETCS
6onsinoe BHUManue [13, 16, 36, 46, 50, 51, 53, 56, 68, 81, 82, 117,
126, 138-141]. 310 ¥ HOHATHO, NIOCKOJLKY BHEIHUHA BOXOOOMEH 03ep
SBIIAETCSA OJHOM W3 BAKHEHIINX TMIPOJIOTHYCCKUX K THIPO3KOIOTHIe-
CKHUX XapakTepucTHK. MHTEHCHBHOCTH BHEIIHETO BOXOOOMEHA 03epa BO
MHOTOM OIIPEMIENSET CTPYKTYPY PAIOB YPOBHEH, TpaHCHOPMUPYS Kpu-
BYIO paclpefeneHus pedHOoro MPUTOKA M BIIUAL HA PEXUM CTOKA BHITE-
Karome# peku [45, 46]. Ot ckopocTH 06MeHa BOJHOH Macchl BOgoeMa
BO MHOT'OM 3aBUCHT €I0 TMAPOJIOTMYECKUM, THAPOXUMUYECCKIN U THI-
pobuomoTHIeCKHi pexxuMbl. Benwawna BogooOMena onpenenseT dop-
MHPOBaHHE BOJHBIX MAcC ONPEEICHHBIX CBOHCTB. Tak, HHTEHCHBHBIIH
BOJOOOMEH cIOCOOCTBYeT GoNiee Pe3KUM KONEGAHMSAM TEMIEPaTyphl
BOJIBI, €€ IIBETHOCTH, MPO3PAYHOCTH, MUHEPATM3AIUH, & TAKXKE HOHHO-
ro ¥ Ta30BOrO COCTaBa. B BOIOEMax ¢ MHTEHCHBHBIM BOJOOOGMEHOM
HabmoaeTcs Gomnbiuee pasHOOGpasie BUAOB (GHTO- U 300IIJAHKTOHA U
MeHbIIas uX Guomacca, yeM B BOJOEMax C 3aMEAICHHBIM BOXOOOMe-
HoM [56]. Ot BenuuuHEI BOZOOOMEHA B 3HAYUTEIHHOH CTENEHH 3aBH-
CHT MHTEHCHBHOCTh Pa3BUTHs CHHE-3€NIEHBIX BOJOPOCIEH, MPOLYKIHS
OpPTaHMYECKUX BEIIECTB. FIHTCHCHBHOCTH BOZOOOMEHA OIpPEICIACT
CTeleHs TpanchopMaly NOCTYIAIOIMX B BOZOEM BOJ, a TAKXKE CTe-
MEHb aKKYMYJIALMU WM TPAaH3WUTa B3BEIICHHBIX HAHOCOB H 3arpss-
Harommx BemectB [68]. IIpu HMHTEHCHBHOM BOJOOOMeHE GONBIIAN
YacTh IOCTYNAIONIMX HAHOCOB HPOXOIHUT TPAH3UTOM Yepe3 BOIOEM,
IIPU 3aMeUICHHOM - aKKyMyJIMpyeTca B HeM. Benugusa BHEIIHEIro BO-
noo0MeHa onpenenseT THII O3¢PHOrO JIMMHOTEHe3a, T.€. B3auMooOy-
CHOBJIEHHYIO CBS3b M Pa3sBUTHE BCEX IPHPOIHBIX KOMIUIEKCOB 03epa U
OKpY’KaIOLIeH €ro MPUPOAHON CpPeIpl, KOTOPBIC ONPEAENAIOT XapaKTep
KPYTOBOPOTa BEILECTBA U SHEPTHH B BOOEMAX PasiMYHBIX Teorpadu-
geckux 30H [13]. , ;

DKCOEPUMEHTE! ¢ MMUTAIMOHHEIMH MATEMATHYECKAME MOJIEIIMA
5KOCHCTEMBI IPOTOYHOIO BOXOEMA IOKA3allH, YTO HEJI0YICT OCOOCHHO-
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CTell U BEIUYMHBI BOJOOOMEHA MOXKET NPHBECTH K MCKAXCHMIO IIpe-
CTaBIICHHMH O IIPOXYKIMOHHEIX BO3MOKHOCTSX 9KOCHCTEMBI, a OTCIO/ia U
K MCKa)XEHMIO MPEJCTABICHHA 0 ee Tpoduaeckom CTaTyce [43]. HAna
BOJHOM 9KOCHCTEMBI TPAH3UTHOIO THUNA (PEKH, CHIBPHO HPOTOYHBIE
03€pa; 3CTYapHH ¥ T.I.) HE IPUMEHHUM KIACCHIECKHH HOJXOJ] K OIICHKE
Tpodudeckoro craryca. B Takoi BOJHON 5KOCHCTEME HPOMCXOINT Jie-
¢opmaimsa TpopudecKkoi CTPYKTYpPB! M3-32 BBICOKOH Harpy3kM ajlox-
TOHHBIM OPT'aHHYECKHM BEIECTBOM. IlepBudHas MPOXyKIMs IepecTacT
OLITE KpUTEpHEM YPOBHA TPOPHOCTH KaK MEpHIIa HHTEHCHBHOCTH OHO-
THYECKOr0 KPYroBOpOTa BemecTBa. IIpOTOYHOCTH BOJOEMa pEKOMEH-
IYeTCs pacCMaTpuUBaTh B KadyeCTBE OMHOTO M3 KPHTEPHEB OLEHKH
TpodrocTn. MccaenosaTento, ONECHMBAIOMIEMY TPO(QHYECKHH CTAaTyC
BOJIOEMa, PEKOMEHIyeTcsa pa3pabareiBaTh HaboOp KBATHMETPHIECKHX
UK JI7Is BOXOEMOB Pa3HON CTENEHH HPOTOYHOCTH.

KauectBennsie mpeacraeiieHuss 06 oco6eHHOCTSX (GopMHUpOBaHUSA
BHEIIHET0 BOZOOOMEHa BOMOEMOB CHOPMYIMPOBaHBI B OCHOBHOM Ha
npuMepe (GYHKIMOHMPOBAHMA BoJoXpamwmmm [68, 126, 138-141].
B cooTBeTcTBHY € runoTe30i (POHTaNBHOTO M PaBHOMEPHOTO IO HO-
MEpEYHOMY CEYCHHMIO BHITECHEHHS B BOZOEME CTapOd BOABI BHOBb IIO-
CTyNHBLICH B HETO HOBOM BOJIOi, HOBas BOJA, KAK OPIICHD, BbIIABIH-
BaeT U3 BojoeMa crapyro Boxy [140]. Jlpyroii THIOTE30H CIY>XHT MO-
JeNb BOIOEMa-CMECHTEN, B KOTOPOM IOITyCKAaeTCs BO3MOXKHOCTD IO~
HOI0 MTHOBEHHOI'O CMEIICHHU: IOCTYIHMBILIEH B BOLOEM HOBOM BOJKI CO
crapoii. Ha ocnoBe 3toii runore3sl B.H. lltedan u K. K. Dnensirreitn
TIOJTYYHITH TIOKa3aTenH Bogoo0HoBIenus [138]. OnHako 04eBHIIHO, YTO
P Ta ¥ JIpyTas MOJEIH UPEe3BHIYAiHO Ipy00 CXeMATHU3UPYIOT peabHbIe
MPOIECCE], IPONCXOIIIE B BogoeMe. J[1s BBIABICHUS pealbHOl Kap-
THHBI BOZOOGMEHHOCTH B 03€pax HEOOXOMMO yUMTHIBATS THII HX NPH-
TOYHOCTH M HpOoTOUHOCTH [36]. TIoj THIIOM HPOTOYHOCTH HOHUMAETCs
HaIPaBJICHHE IJIABHOTO XIOTOKA — PEKH B IIPOTOYHOM 03€pe, Onpene-
TAEMOE MECTAMH BXOJIa ¥ BBIXO/Ia TJIABHOM PEKHM 03€pa.

Buenmuii Bog0o0oOMEH ONpenensercs KOIMYeCTBOM BOJBI, IOCTY-
MUBIIEH B BOJIOEM, H pa3MEPOM 03€pHOH KOTIOBUHEL. KomirdecTBO 110-
CTynHUBILEH BOXB! (MOBEPXHOCTHBIA M ION3E€MHBIH IPUTOK, OCAIKH Ha
BOJHOE 3€PKaJI0) 3aBUCHT NPEKIE BCETO OT YBIAKHEHHOCTH TEPPUTO-
pHH, OT 30HANBHOTO (pakTOpa, a Takke OT BEIMYMHBI ILIOMAAH BOZO-
c6opa 03epa ¥ pa3MEpOB €T0 KOTIOBHHEI, T.€. OT ()aKTOPOB a30HAIBHBIX.
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J11 XapaxkTepHCTHKH MHTEHCHBHOCTH BHEINHETO  BOZOOOMeEHa
03€p IPUMEHIETCS HECKOJBKO ITOKa3aTeNeH, KaKABIH U3 KOTOPHIX -I10-
3BOJIIET OLICHUTH T€ HJIM HMHBIC IIPOLECCHI, IPOUCXOMSAIINEC B O3EPHOM
CHCTEME, M pellaTh pa3IudHble JTUMHOIOTHYECKHMe 3adaud. Bee atu
NOKa3aTelld OCHOBAHBI Ha PElICHUM ypaBHEHMA BOJHOIO OanaHca, pac-
CUHTaHHOTO 33 BPEMS { WM IIPH €0 PaBHOBECHOM cOCTOsHUU. Haubo-
Jiee 4acTo NPHUMEHAETCA KO3(QPHUIMEHT BOT0OOMeHa 1O NPUTOKY (Kp np)
i cToKy (Kper):

Kpop= Wy /W3 Kpox = Wer /W, (EH))

rae Wy 1 Wer — COOTBETCTBEHHO cyMMapHLnTx IPUTOK BOABI IIO PEKaM U
HOI3eMHBEIA IPHTOK M CTOK IO BHITEKarome# pexe; Wy — 00beM BOMBI
B 03€pE 3a TOT XK€ NEPUO/,.

Onsako BO MHOTHX CITy4asx IPHTOK U CTOK B BOJHOM OalaHce HI-
PAIOT DOAYMHEHHYIO POIb, 4 B 30HE HEAOCTATOYHOIO YBIXHEHHUS BCE
IOTEPH BOIBI IPOUCXOJST depe3 ucnapexue. KoadounuesT Bomoo6-
MEHa INpaBMIbHEE ONpEACIATh IIyTeM OTHECeHUA K 00BeMy BOIBI
B 03€pe BCei NPUXOIHOMH WM PACXOTHOH JaCTH BOIHOTO OanaHca:

KB:(WCT+ Wncn)/ Wo I/IJ'II/IKB=(WHP+ Woc)/ Wo,

e Wyen B Wy — COOTBETCTBEHHO HCIIApEHME C NOBEPXHOCTH 03epa U
aTMocepHbIe OCaIKH Ha Hee.

ITpu paBHOBECHOM OanaHce IPUXOMHEIE M PAacXOIHEIE €ro acTH
JIOTDKHEI OBITHh PaBHBIMHU.

Cpenumii kodpQuuuent BofoobMeHa o, paBeH:

= Wy + W)Wy (53)

Bennqnna obpaTHas Koatb(bnuneHTy Boz[oo6meHa Hasbnaae"rc;l
TIIEpPHOTOM BOXOOOMEHa U XapaKTepU3yeT NEPUOJl BPEMEHH, B TCUCHHUE
KOTOPOTO IPOHCXOAUT IIOJIHAS CMEHA BOJIBI B BOLOEME. YenosHoe gnc-
JIO JET Ol HeOOXOMMMOE JULt CMEHBI BOZBI 03€pa BOJIOH C BO)IOC60p—

HOM TIOMA/IH, BEIYHCIIAETCS 110 (bopMyne. ‘ T
=V/IF,x(P-E)+F,g x(P-Er)], BN X))

rae P — rogosele ocaaxu; E — ncnapeHne ¢ o3epa; Er— chapeHHe
¢ BOXOCOOPHO# IIOMIAIH.
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KoadpdummenTsl Kp np. ¥ Kp or ABIAIOTCA YCIOBHBIMM, TaK KaK pac-
CUUTHIBAIOTCA NPH IOIYIICHHH, 9TO BOJA B 03€PE MONHOCTHIO 3aMEHS-
€TCA HOBOW, T. €. BBITECHAETCS U3 HETO, HE CMEIIMBAsACh. B ecTrecTBeH-
HBIX 03€pax 3TO BCTpedaeTcs KpaiHe peaxo. TeM He MeHee, HECMOTpA
Ha TAaKyl0 CXEMaTHUYHOCTH, Ko3dduuuentsl BOonooOMeHa SBISIOTCS
HauboJlee MOKa3aTeIbHBIMH NIPH CPABHUTENHHOM HM3YYEHHH 03ep, pac-
IOJNOKEHHBIX B Pa3IMUHbIX PH3UKO-TeorpapMyeckux 30Hax.

Koadduuuent BogooOMeHa, pacCUUTaHHBIA MO NPUTOKY, B OOIB-
[Iei Mepe onpeneeT npeobiafaHue B 03epe WIH TePPUTEeHHBIX, MM
JTAMHIYIECKUX nponeccos. IIpu 3ToM Mankie 3HaueBMA Kg np. yKa3biBa-
IOT Ha NPHOPHUTET JHMMHUYECKHX sBiacHud. IIpm Bospacramuu Kpgp.
YBEIMYMBACTCS pONb TEPPHICHHBIX IpoueccoB [56]. Koabduument
BOZOOOMEHA, OIpENEeNeHHBI IO CTOKY, XapaKTepu3yeT TPaH3HTHO-
aKKyMYJIAIHIOHHEIE, BO3MOXHOCTH O3€p H TaKXKE OIPEIEIACeT THII JIMM-
norenesa [13, 17].

JUi1 mcciuemoBaHUS YPOBEHHOI'O pEXHMa O3€p uenecoo6pa3H0
BOCIIOJIB30BAThCA KOI(PUIHMEHTOM BOXOOOMEHA IO NPHUTOKY, KOTOPBIH
XOPOINO COTNAcyercs ¢ MepBbIMY KOO(DOUIMCHTAMH aBTOKOPPEIALIUI
HITH KOPPEAIUOHHEIMHE PaJilycaMH CpeIXHHX TOJOBHIX PAIOB YPOBHEMH
(mokasarens MHEpIUM B HamoNHEeHWH o3ep) [44-46]. Tlpu. stom
C YMEHBIIEHNEM UHTEECUBHOCTH BOA0OOMEHA BO3PacTaeT JUIMHA CEPHH
BBICOKOTO ¥ HU3KOTO CTOSHHUS YPOBHEH BOJIBL.. ‘

Hccnenosanns Kppp. ¥ Kpor A7 30HBI U30BITOYHOTO M HOCTATOY-
HOT'O YBIOXHEHHS NOKa3alM, Y10 U OONBIIMHCTBA.03€p, H 0COOEHHO
TPH BEICOKUX 3BaYCHUAX BENHYUH YHCTBHBIX Boz0c60poB (K), MOXHO
OpHHATE Kp np. = Kpor ¥ ML B CIydasX, KOTAA POJIb HpnTOKa no pe-
KaM Maiia, 35a49€HuA Kp ;. MOTYT IPEBHIIIATD Kp np .

Bonpmoi pa3bpoc BEMUCIEHHEIX 3HAUYCHUH Kpp M KB,CT (ot He-
CKONBKHX COTEH [0 THICSYHBIX AONEH) M 3HAYMTEIBHOCTH 3THX KO3(-
¢GMIMEHTOB M1t H3ydeHHA O3ep IPHBENH K HEOOXOAMMOCTH KIacCH(H-
IEpOBaTh 03€pa 10 3TUM nokaszareisiM. C.B. I'puropseB menut osepa
Ha rpymisl ¢ MaTbIM (Kpp< 0,5), cpemuum (0,5-5,0) u-cHIBHBIM BOIO-
o6meroM (Kpp > 0,5). Heckonbko uHble 3Ha4eHMS Kpp, NPHBEACHEI
B [34], roe Bce BOOOEMEI, B TOM YHCIE 03€pa, IO Kpp mosienieHs! Ha
Kareropud: 3amennennas (Kpqmp mo 0,1), ymepensas (Kpnp or:0,1 mo
5,0), narencuBHas (Kgyp, ceeme 5,0). Kmaccubuxanus ozep no xoag-
¢bupenTy BomooOMeHa,” ONPEICNCHHOMY TO - CTOKY; BBHINONHEHA
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B.b. BorocnoBckuM, KOTOpHIA BCe BOJOEMEI (B TOM 4HCIEe M 03€pa)
pasgemun Ha 4 rpymnsl: TpansutHbie (Kp. = 100-300), Tpan3utHO-
akkymyJsituBHbe (Kp o = 10-100), amcyMmemBHo-TpaﬁsnTHme (Ker
= 1-10), akkymynaruBHsie (Kp o < 1,0).

Ilepeuncnennnie nccnenoBanus He AAlOT OTBETa HA LENBIA P
BaXXHBIX BOIPOCOB, OJHHUM M3 KOTOPHIX fABIIETCA BOIPOC O HOJIE yda-
cTus B GopMHpOBaHUH BONOOOMEHa KIIMMaTHIecKuX (GakTopoB u ¢ak-
TOPOB NOACTHNAIONIEH TIOBEPXHOCTH. Y CIIOBHBIE KOG dUIMeHTs, Tpa-
JUIIMOHHO HCIMONB3yEeMBlE B TIMAPOIOTMYECKHUX HCCIEIOBAHMAX IS
XapaKTEPUCTHKH BHEITHETO BOZIOOOMEHa 03ep, B ABHOM BUIE HE Y4H-
TBHIBAIOT 3aBUCHMOCTH 0T (pu3mKo-reorpaduaeckux ¢paxropo. B o xe
BpeMsl Pas3NM4YHOE CTPOCHHE O3EPHBIX CHCTEM, HMX MECTOIONIOXCHHE
IpeNONpENEILIIOT pa3Hoe yIacTHe B (OpMUpOBaHUN BOJOOOMEHA KITH-~
MaTH4IECKUX (AKTHBHEIX) M MopdoMeTpudeckux (aganTHBHBIX) (GakTo-
pOB. B CBA3M C 3TUM BO3HHMKAeT HEOOXOIMMOCTH HOCTPOCHHUS TaKOTO
KOMILIEKCHOTO MHIEKCA, KOTOPHIH yYUTHIBaN OBl HE TOJNBKO BCE MHOTO-
obpasue (HhakTOpOB, BIMAIOIMX Ha BOJOOOMEH, HO ¥ CHHTE3UPOBAI OBI
€IVHBIC CBOIHBIE OLICHKH, YUNTHIBAIOINNE PA3AeLHOE BIMSHAE aKTHB-
HBIX U aJallTUBHEIX (aKTOpoB. DTO MO3BOJUT BEIIBUTH Hauboliee 4yB-
CTBUTENbHBIE (HAKTOPH!, BIHIIOIME HA Bennany BO0OOMEHA IIpH aH-
TPOIIOI€HHOM BMEIIaTeIbCTBE.

Taxoke ocTaeTcs HEPEIICHHBIM 9pE3BhIYaliHO BaXKHBIM BOIIPOC, KO-
rZia peKa (PedHoH IUIec) MOKET PacCMaTPUBATEHCS KaK POTOYHOE 03€pPO
¥ KaKoBbI rpanuuel Kp 11 03€p.

5.2. MeToauka pacdera NPH3HAKOB KJIACCH(PHKAMM

Bueurmsuii BOJOOOMEH 03¢p Onpenensercs Kak KIMMaTHICCKUMH
dakTopaMy, TaK ¥ CTPOSHHEM O3CPHBIX CHCTEM. sl OmMcaHHs 0CO-
GenHocTel BOJI00OMEHA, CBSI3aHHBIX TONBKO C BO3ACHCTBHEM KIMMATH-
geckux (DaKTOpOB, BBENEM KIuMamuyeckuii uHoekc, 0003HAYECHHBIN
B JanbHedieM kak CL (0T aHTIIMHCKOro cioBa climaf), a i OHEHKH
0coGeHHOCTEH BOJI00OMEHA, CBI3aHHBIX TONBKO C IPOSBICHUEM MOp-
domeTpraeckux 0COGEHHOCTEH O3CPHBIX CHUCTEM, — Mopgomempuye-
cxuti undexc MM (ot anrnumiickoro ciosa morphometrical). Jlns xapax-
TEPUCTUKK BOJOOOMEHA B IETIOM BBENEM KOMMIEKCHbIl UHOEKC, 000-

3HaueHHBIA Kak WEE (0T aHIIMICKOro water exterior exchange). 3Totr

MHACKC B ABHOM BUAC YYUTBIBACT BIVMAHUC Ha BO,IIOO.6MCH MOp(bOMeT-
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PUYECKUX OCOOEHHOCTEH NOACTHJIAIOIIEH IHOBEPXHOCTH YEPE3 KOM-
miexcHbi upgexe MM u xmMMaTYecKux 0coBEHHOCTEH depe3 KoM-
wiexcusii uaxexe CL? ,j=1, ..., N: S

WEE(’) MM + W, C CLY,

rae W; 20, W, + W, =1, i — BecoBble KO3 HUINEHTH]; ] KOJIMYECTBO
03EpPHBIX CHCTEM. : :

Ipu . oneHMBaHMM BHEMHETO0 BOLOOOMEHa 03ep HCCIENOBATENb
MPOXOIDKAET OCTABaThCA B YCIOBHAX AedHIMTa HATYPHBIX JAHHBIX K
HEONpPeIeIcHHOCTH CYXXICHHWH O MpHOpHTeTax oucHuBaHUA. [lepBH4-
Hast uHGOPMAIMA OCTAeTCA HETOUHOM, HENOIHOM, Kak IPAaBUIIO, CyIIe-
CTBCHHO 3alIyMICHHOM, @ BO MHOTHX CIIyJasx BCErO JHIIb KaYEeCTBEH-
Ho#. Jaxe a1 30HBI M30BITOYHOTO U HOCTATOYHOTO YBIAXKHEHHS, TIE
MOXHO JIOCTATOYHO CTPOTO BBIAEIHTH TPAaHHUIBI BOJOCOOPOB 03ep;
JaHHBIC 00 WX IUTOMIA[sAX OCTAIOTCS HECOTTIaCOBAHHBIMH, M B pa3iu4-
HBIX HCTOYHHKAX IPHBOIATCS pa3Hble 3HadeHus. CHTyalus CTAaHOBHT-
ca eme Gonee HeonpeneNeHHON I 30HBI HEXOCTATOYHOTO YBIIAXKHE-
HMSA, Te BO MHOTHX CIy4YasX HNPaKTHYECKU HEBO3MOXHO 3a(pUKCHpO-
BaTh Fyns W3-32 OeCCTOUHBIX 00NACTCH, HE NPUHHMAIOIINX YJacTHE
B Iporiecce BogooOMeHa. TaKoe MONOKEHHEe 3aCTaBILieT HCCIe0BaTe-
71 MCKaTh HOBBIE HETPAAMIMOHHBIEC IIOAXOXABI IPH OIEHKE PONH pa3-
NUYHBIX (PaKTOPOB B GOPMHUPOBAaHUM BHEIIHETO BOIOOOMEHA 03€p. -

MHOrvMH ITONIE3HEIME CBOMCTBAMH 00IaJIacT TEOPHA CTOXACTHYE-
CKOro MOAETMpOBaHMA HeduuuTa WHGOPMAIHM M HEONPEIeIeHHOCTH
CYXKIEHMH O IIPHOPHTETaX OLEHMBAHUA U pa3pa0O0TaHHBINA Ha €€ OCHOBE
METOJT paHAOMHU3UPOBAaHHBIX CBOJHBIX Mokazareneit (MPCII)-[71, 129,
130].. OCHOBHI M HEKOTOpHIC MPHIOXKEHHS 3TOTO METOIA IVl OIEHKH
3KOJIOTHYECKOTO COCTOSHHUSA BOIHBIX- OOBEKTOB M KayecTBa CPEXBl pa3-
JIMYHBIX TEPPUTOPUH IaHBl, HalpuMmep; B [23, 42, 43, 66, 90].

IIpoobpaszom MPCII sBisercs Merol CBOXHOIO IIOKA3aTeNs
(MCII). Ycropudyecky, TIEPBBIM UCCIEIOBATENEM, IPUMEHUBIIUM 3TOT
METOH A7 OLECHWBAaHHUA BOCHHBIX IIPOCKTOB, OBUI ITOJKOBHMK
A H. Kpsinos [129]. i monydeHus CBOJHOM OLEHKH OH..CUMTAI He-
00X0MUMBIM PEMIMTH CHEXYIOmue BOIpOckl: 0 — Kakue KaueCTBa BIUA-
10T Ha OLICHKY CPaBHHUTEIBHOTO JOCTOMHCTBA; 1 — KaKUM YUCIIOM KaX-
JI0€ KayeCTBO OUCHHUBAETCH; 2 — KaKOi CIoco0 IPyIIIHPOBKY STUX YH-
Cell IPUHKUMAETCA; 3 — KaKME OTHOCHTENbHBIC MHOXKHTEIM TPHUIIUCKHI-
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BAaXOTCSA TEM KadecTBaM, KOTOPHIM OTHAaeTcs mpeamourenue. M temeps
OTBETE! Ha 5TH BOIPOCH! ONPENCIAIOT OCHOBHEIE JTAaIlbl IMOCTPOECHMS
CBOAHBIX mokazatened. Ouu npegnonaraior: 0 — dopmupoBaHue Bex-
TOpPa HCXOMHBIX XapaKTEPHCTHK, KaXIas U3 KOTOPHIX HEOOXomuma,
a BCE OHM BMECTE JOCTaTOYHEI I [TONHOTO OICHHUBAHHS HCCIIELYEMO-
ro 06beKTa; 1 — GOpMHPOBaHHE BEKTOPA OTASHBHEIX OKA3aTENEH, OIIE-
HHBAIOMMX PA3NMYHBIC ACTEKThl HCCIEXYyeMOro o0bekTa; 2 — BHIGOp
BHIA CHHTE3UPYIOMIEH (QYHKIMH, CONOCTABILIIONICH BEKTOPY OTHEIIb-
HEIX IIOKA3aTENIEH CBOMHYIO OLCHKY, XapaKTEPU3YIOILYIO HCCIIENYEMBbIi
00BEKT B IENOM; 3 — ONpENCNCHHEe 3HAYCHHS BEKTOPA MapaMeTpoB,
OOBIYHO HHTEPHPETHPYEMBIX KaK BeCOBbIE K0P HIMEHTEI.

Bce ati BOnpock! oTHOCATCA K 00MacTH keanumempuu, KOTOPYIO
MOXXHO CYHTaTh NEPBHIM OCHOBAHHEM METORA MHOTOKPHUTEPHAILHOIO
onenrBaHusa. CaMy KBaIMMETPHIO MOXKHO - OIPElENHTh Kak 00IacTs
HaykH 06 M3MEPEHHMH M YNPAaBIEHHHM Ka4e€CTBOM NPOLYKIHMH H YCIYT.
B Hacrosmee BpeMs B KBATMMETPHH Pa3pabOTaH MIAPOKHI CIIEKTP Ma-
TEMaTHIECKUX MOJENeH CHHTe3a OO00IIEHHBIX OLICHOK KaYeCTBa.

BropeiM OCHOBaHHMEM METOZA CBOXHOIO IYIOKAa3aTellsd SBIAETCH
meopus @yHukyuii nonesnocmu. K HacTosieMy BpEMEHM HAKOILIEHO
MHOXXECTBO MaTEMaTHYECKHX ' MOJENEH, ITO3BOJIOMMUX CTPOUTH QYHK-
LM, OLICHMBAXOIME NONE3HOCTh B LIENIOM PA3NIMYIHBIX HAOOPOB XO03sii-
cTBeHHEIX Onar. CBOMHBIC OLICHKH IIPH 3TOM MOTYT UMETh KaK YHCIIO-
BOH («KapIMHaIIBHAS [ONE3HOCTHY), TAK W HEYHCIIOBOM («OpIMHANLHAS
TOTIE3HOCTHY) XapaKTep. :

TpeTbuM "OCHOBAHHEM OIHCHIBAEMOI0 METOIA CIYXXUT meopus
IKOHOMUYECKUX UHOEKCO8, OLICHMBAIOIAS CHMHBLIM Y¥CIOM MHOTrOMA-
paMeTpHdecKHe 0ObeKTHI U sBieHUA. CNeayeT OTMETHTD, YTO UMEHHO B
paMKax 3TOH TEOPHH HAYaJICs CHCTEMATHYCCKHH CpaBHHUTEILHBINA aHa-
T3 CHHTE3HPYIOMMX (yHKIHA pa3snudHOTO BHIA.

BrlmeynmoMsHyThie OCHOBAHHS METOJa MHOTOKPHTEPHATBLHOTO
OLICHHBAHUS - €CTECTBEHHBIM 00pa3zoM I depeHIpYIOT caM Iporece
OLICHKH Ha TPH JTama:

1. 3amaHue OTIENBHEIX HOKAa3aTelNeH,

2. BBIOOp cuHTE3HpYIOMIEH GYHKINH,

3. ompeneneHue BecoBbIX KO3 PHIMEHTOB.

JJ1s1 MX OCYImECTBICHUS pa3paboTaHbl U HCTIONB3YIOTCS CIETY0-
e Tpy OpuHnuna [129].
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1. Ipunyun nuneapuzayuu, NO3BOJITIOMIMN IEPEXOAUTH OT dac-
TUYHO yNIOPSXOIEHHOTO MHOYKECTBA BEKTOPOB OT/E/ILHBIX IIOKAa3aTeIei
OOBEKTOB K JMHEHHO YNOPAXOYCHHOMY MHOXECTBY CBOIHBIX OLEHOK
9THX 0OHEKTOB.

2. Ilpunyun apugpmemuzayuu, NO3BOILIIOUMH TOTYYaTh YUCIIOBEIE
OLIEHKHM ISl UCXOIHOH HEUWCIOBOH MHGOpMaluy, Jexamei B OCHOBE
TIOCTPOEHMA NOKa3aTeNIeH ¥ ONpeNeNeHNs BECOBLIX K03((QUIMEHTOB.

3. Ipunyun pandomuzayuy, IO3BOJIAIONMI MONETHPOBATE Nedu-
T, OOBIYHO CYIIECTBYIONIMII Ha BCEX 3Tallax CHHTE3a CBONHEIX Olle-
HOK CJIOXHBIX MHOTOIIAPaMETPHIECKUX OOBEKTOB. DTH TpH IPHHIMIA
COCTaBIAIOT TEOPETHYECKYI0 OCHOBY METONAa MHOTOKPHUTEPHAIBHOIO
OIICHUBaHUA.

PaccMOTpHM OCHOBHBIE Talbl OIyYEHHS CBOJHOM OIEHKH.

Peanuzanus MeTONMKH ITOCTPOCHHS 000OMIEHHBIX TIOKa3aTeNeil Ha
OCHOBE MOZCIHPOBaHUI HIedpHuurTa HHPOPMAlHH OCYIIECTBIACTCS
B BUZIE NIOCNENOBATEIHLHOCTH ONEPALIHil YETHIPEX ITAIOB:

Ha nepsom amane orbupaercs 060CHOBaHHAs CHCTEMa MOKa3aTe-
JIeH, TOCPENCTBOM KOTOPHIX BO3ZMOXKHO OIIVICAHUE COCTOSHUS CIOXKHOTO
npupoxHoro o0bexta. PopMUPYETCA MaTpUIa BUJIA: :

@) 1) .
x‘ ‘s xi xm
W e ), (5.5)
xl e xi . xm
R A
xl x'_ e xm
rae x; ) — 3Hawenme i-ro napamerpa x;, i = 1,2, 3, ... m nns j-ro 00bek-
tTau?,j=1, ..., k Kaxzsii m MapaMeTPOB IOJDKEH OBITH HeoOXo-

JMM, a BCE BMECTE JOCTATOYHBI JJIL OMMCAHHUS COCTOSHHUS PacCMaTpH-
BaeMoro o6nekra. IIpH 3TOM MOryT CYIECTBOBATH XapaKTEPHUCTUKH,
YBEIIMIEHUE 3HAYCHUH KOTOPHIX BENET K YIAYUIICHHIO COCTOSHMS 005~
€KTa, a TaKKE XapaKTePHCTHKM, YBEIMYCHHE 3HAYCHMH KOTOPBHIX IPH-
BOJUT K YXyJIICHUIO COCTOSHUSA 0OBEKTa. ’

Ha emopom smane ¢ nomompio GyHKIHOHANBHEIX peobpa3oBa-
HHH CO3Mar0T OTHeNbHEIE NoKazaTend ¢;. K npumMepy, oTnensHele noKa-
3aTeNd MOryT OBITh NONYYEHBI C IIOMOIIBIO HOPMHUPYIOWMX (GyHKIwI
BUJA:
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0’ xi - xmin H
‘ X, — X,
I — i T min -
q;, =q;(x;) = ————, x_. <X, <x_,. (5.6)
xmax - xmm
\1 xl > xmax
i
1’ l xi = xmin’
X —X
_— — max H
q; = qi(xi) =9 v —x Xpin <X S X (5.7)
max min
0 X; > Xy

Kaxmpiii mokazaTens g;, ABILLICH QyHKIMEH q; = gi(X;) MCXORHOH
XapaKTEPUCTHKH X;, MO3BOIAET OLEHUTh COCTOSHHE OOBEKTa C TOUKH
3peHus i-ro Kputepusd. Jlmana3oH u3MeHEHUH ¢; HAXOOWUTCSA B IIpeieiax
ot 0 g0 1. TIpu 3TOM cocTOsHNE 00BEKTa HONHOCTHIO XapaKTEpU3yeTCs

BEKTOPOM TOKa3zarened g = (g, ..., Gm); NPEACTABICHHBIX MaTpUIICH
BHJIA: e :
[)] [0 [¢)]
ql qi qm
. (5.8)
[6))] ) )
q‘ qi qm
T R
9. -4 - 4,
3nech ¢;  ecs 3Haqune I-r0 OTHENBHOTO NMOKA3aTeNs s, | = 1,...,
m s j-ro obsexra u?,j =1, ..., k. :

Takum 00pa3oM, MCXOIHBIE ITapaMETPHl, IOIYyIEHHBIC B pasimd-
HBIX IMKajax M3MEPEHHs, IPUBOIATCS K eAUHOH 6e3pasMepHOil miKane,
HocJe 4ero HaJ MX 3HaueHWSMHU CTal0 BO3MOXKHO IIPOM3BORWTHL MaTe-
MaTHIecKue NeHCTBYA ¢ HEbI0 - MOIyYeHU KOMIUIEKCHOTO TTOKa3aTens
COCTOSIHUs 0OBEKTA. -

Ha mpemvem smane BRIOUpaeTCs MHTEPIpPETHPYIOMas (yHKIHS
KOMILIIEKCHOTO TIokasaTens (g, w). KoMiulekcHEI 1oKaszaTels cTpo-
HTCsl TakuM 00pa3oM, 9TO 3aBHCHT HE TONBKO OT OTACIBHBIX ITOKa3aTe-
ne# gy ,..., §m, HO M OT MX 3HATUMOCTH, OIPEIEILIEMOH BECOBBIMH KO-
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s OULHEHTAME W, ..., W, W; 2 0, wi+ .+ w,; = 1, 06pa3yromumMn Bex-
TOp W = (Wy,..., Wp,). :

B KauecTBe BBHIPaXXEHHS JUI1 KOMILIEKCHOTO IOKA3aTeld MOXKHO
NPEIOKUTH THHENHYIO QYHKIHMIO BUAA

=01 =S wa?, (5.9)
i=]

TIE 6eco8oii koaghpuyuenm (“Bec”) w; yKa3sIBaeT CTENEHb 3HAYHMOCTH
OTHAENBHOTO-TI0KA3aTeN g;. ‘ :

Ha yemeepmom amane CTPOSTCS OLEHKU BECOBBIX K03 duuuen-
TOB W;. Kak mpaBuio, y>xe caMO COCTaBJIEHHE NPOrpaMMBl ONEHOYHBIX
HCCNE0BAaHHM SBIETCS NEPBUYHBIM “‘B3BEIIMBAHHEM™ IapaMETPOB.
OnHako Takoe B3BCHIMBAHUE SBIIETCS HENOCTATOYHBIM, TaK KaK BIU-
Hue OTOOpaHHBIX IMIaBHBIX (PakTOPOB TakkKe HEPABHO3HAYHO, 4TO BhI-
3bIBa€T HEOOXOAMMOCTh NMPUAABATh NPU OLCHKE pa3iNYHBEIM NapaMeT-
paM pasHble NPHOPHTETHL, Beca WM kKo3dduimenTr! 3aagumoctn.. He-
PEIKO HPH 3TOM BeC BBOJUTCS 6e3 KaKoro-mbo 4eTkoro 060CHOBaHHUS.

DTOT 3Tl B METOAE IMOCTPOSHHS CBOXHOTO ITOKA3aTelNs SBISETCS
CaMBIM CIIOXHBIM M3-332 OOBIYHO OTPAaHMYCHHOM MHGOpMAaLUM O TOY-
HBIX YHCJIOBBIX 3HAYCHUIX «BecoBy». Kak mpasuio, uccnenosarens 06-
JafaeT NUIb HETNCIOBOM MH(pOpManue, KOTOPYIO MOXKHO BBIPa3HTh
CPABHUTEIBHBIMYA CYXXICHUSIMH THIIA «XapaKTEPHCTHKA X ; BAXKHEE, €M
XapaKTePHCTHUKA X», «XapaKTEPHCTHKH X, ', X; MIMEIOT ONMHAKOBYIO BaX-
HOCTB» W NPEICTABUTh B BUAE CUCTEMBI PABEHCTB H HEPABEHCTB!

Ol = {w;>wj, w,=Wyi,j,r,s=1, ..., m}. (5.10)

B myumeMm. ciiydae BCCIEIOBAaTENbh MOXET 3HATh MHTEPBANbl BO3-
MOYKHOTO M3MEHEHMS BECOBBIX KOI((HIMEHTOB, T.€. BIAJETh HETOY-
HOH nHpOpManuei:

II= {0<a,<w,<b<l i=1,..,m}

Taxaz HEYHCIIOBAS (HOpiI,Z[KOBa}I) U HETOYHAd (PIHTepBaJIBHa}I) HH-
(opMarus SBISETCS 3a9aCTYIO Y. HEIONHOM: He JJIS BCEX BECOBBIX KO-
3¢ PHUIMIEHTOB 3a/laHb! PAaBEHCTBA M HEPABEHCTBA, COOTBETCTBYIOHIME
HHTEPBaAILHON ¥ IOPSIIKOBOH HH(OpMaUH.
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B coorBerctBHM ¢ MeTomonorucii ACIT]] onenxu  wy,..., w,, Be-

COBBIX KOOGOHUIMEHTOB Wy,..., Wy, CTPOSTCS 10 3KCHEPTHOU HH(pOpMa-
uuu [, UMeIonIecs Y MCCIeI0BATEA.

JIis HONMYYCHHA OLCHOK Wi, .., Wy BECOBBIX Ko puueHTon
Wh,..., Wy HEOOXOIUMO 3a1aTh IIar JUCKpeTH3amuu /2 = 1/n BECOBBHIX
xosddurmenros: w e {0, v, 2n7',..., (n — D', 1}. Torma 6ymer
CYIIECTBOBATE N (m,n) = (” +m “1) = (” +m _1) _(ptm-D! BO3-

S\ m—1 al(m —1)!
mosxubix HabopoB W = (w,?,..., w,® ) BecoBEIX K03(bdUMEHTOB, 06-

pasyromux xinacc W(m, n). Tak, HanpuMep, HpH 3alaHUN YHCIIA [10KA-
3areliell m = 5, a wiara quckpeTu3anuu 7 = 20 KOMMYECTBO BO3MOXKHBIX
HabopoB N(m, n) = 10 626. Yuer nononuutensHoi unbopmamma [ =
OI + I no3BoinsAeT NEpeHTH K KIIacCy: OIyCTHMBIX BeKTOpoB W (m, n;
1), conepxameMy gucio BekropoB N(m, n; I) < N(m, n). Tak, Hanpu-
Mep, BBEICHHE HONOIHUTENBHON MHpOpMaIy / B BUIE CUCTEMBI HEpa-
BEHCTB {W| > Wy> wy>wy> ws > 0,05} camkaer N(m, n) io N(m, n; 1) =17.

Iockoneky nadopmanus I 0OBIYHO 3aKaeT He eMMHCTBEHHbIM Ha-
60p BeCOBBIX KO3((HULMEHTOB, a HEI0e MHOXKECTBO JONYCTHMBIX Ha-
O0pOB, BO3HUKAET MpobreMa HeonpedeneHHOCmU 8bl60pa 8eCO8bIX KO-
sgppuyuenmos, 9TO 3aTPYIHAET HENOCPEIACTBCHHOE NPHUMEHEHHE Me-
TOLA CBOMHBIX IIOKazarened. Jnsg IpeonoyieHHus 3TOro 3arTpyIHECHHUS
H.B. X0BaHOB NpeAnoXul HCIION30BaTh OAUecO8CKYI0 MOOedb PaH-
OJomuzayuu wneonpedenennocmy [129]. Nnes atoi Momenu COCTOMT
B IIEpEXOe OT HEONPEACICHHOIO BHIOOpa BECOBBIX K03()(duumMEHTOB
K UX cIy4aiiHOMY (paHIOMH3HPOBAHHOMY) BEIOOPY M3 MHOXKECTBA BCEX
JOIyCTHMBIX HaOopoB. VHaue roBOps, PaCCUHUTBHIBAIOTCS CAYUYAUHHbIE
gecosvle kKO3@uyuenmvl M- cAyuatinble (PAHOOMUSUPOBAHHDBIE) CBOO-
Hble noKazameny.

EcrecTBeHHO# MOZENbI0 HEONPEAESICHHOCTH BBIG0Opa KOHKPETHOTO
sexkropa w” = w”,..., w,”) m3 xmacca Oomycmumsix BexTOpOB
W(m, n; I) < W(m, n), IOCTPOEHHOT'0 C YYETOM AOHOJHHTEILHOU HH-
dopmanuu 1, ciyxut m-mepHas cayyaiinas eenuyuna w(l) = (wi(l) ,...,
W (I) ¢ pasnomepnvimu peanusayusmu u3z muodcecmea Wim, w; I).
B ugacTHOM ciydae, KOrAa y ucciaeqoBaTelsl HET AOCTaTOYHOM uHpop-
manmu (I = 0), ciy4daifHas BeTMYMHA UMEET BUX W = (W ,..., W,,) C paB-
HOMEPHBIMH pealnu3anusimMu u3 MHOxecTBa W(m, n).

60



JU1s1 OIEHKM CTaTHCTHYECKHX IIapaMeTpOB PaHIOMH3HPOBAHHOIO
BEKTOPa W = (Wi, ..., Wy,), PABHOMEPHO PACIIPEIENEHHOTO HA MHOMKECT-
Be W(m, n,; I), TeHepHPYIOTCS BCE BO3MOXKHBIE BIIEMEHTHI 3TOTO0 MHO-
xecTBa. JlomonuuTensHas HHGopManus /, MMEIOMIAas BUI CHCTEMBI He-
paBeHcTB (5.10)(5.11) (nenonnas, nemounas, Heuemxas (HHH) — un-
gopmayus 1), yauTeiBaeTcs mpu HoMonM ¢uasTpa, paboTaromero Ha
BBIXOJIE T€HEPATOPa HOIYCTUMEIX BEKTOPOB M OTOUPAIOMIEro TE U3 HUX,
KOTOpBIE YIOBIETBOPSAIOT YCIOBUAM HHH — ungopmayuu 1. Chopmupo-
BaHHOE TakuM 06pazom MHOXeCTBO W(m, r; I) mO3BOJIIET HaXOIMThH
CTATHCTHYECKHE XaPaKTEPUCTHKH PaHAOMHU3MPOBAHHOTO Habopa Beco-
BbIX K03 dummentos w(l) = wWi(l) ,..., Wp (I), MOZETHpYIOMIEro HEON-
pEIEeNeHHOCTh BbIOOpa BECOBBIX KO3(D(GHMIMEHTOB IPH HAIMYMM MH-
dhopmarmm.

CyIIECTBYIOT HECKOIBKO HOIXOZO0B K Monennposanmo zmcxpeT—
HOM m — MepHO# CIy4aiHON BETMIMHEL W = (W) ,..., W,,), PABHOMEPHO
pacnpernenenHoll Ha MHOXecTBE W(m, n). ONMH U3 HUX, UCTIOMB30BaH-
HBIl B HACTOSULEH paGoTe, 3aKimouacTcs B "TEHEPUPOBAHUM BEKTOpa
W= (W, ,..., W) METOZIOM nepebopa Bcex €ro BO3MOXHEIX 3HAYCHHUH U3
MHOXCCTBA W(m n). TIpu 3TOM BEKTODPY W = (W) ,..., Wy,) U3 MHOYXECT-
Ba W(m, n) B3aMHO OJJHO3HAYHO CONIOCTABIAETCS LEIOYHUCIICHHAS CIIy-
yaiHas KOMIO3HIEL & = (8,..., 5,), & > 0, §;+...+ §,, = n, uMeromas
pasroBeposTabie peammsammi 80 = (8,7,..., §,%) u3z muoxectBa A(m,
n). CydaiiHas KOMIIO3MLMA IpeAcTaBirieT coboil 06bekT, moapoGHO
H3y9IEHHBIH B KOMOMHATOpHOM MaTeMaruke. J[pyroi MOAXox K Moze-
JHMPOBAHUIO COCTOMT B MCIONB30BaHHM MeTona Monte-Kapio, mo3gso-
JIOMIETO CTPOMTH KOHEYHYIO BBIOOPKY M3 TeHEPAIbHOM COBOKYIHOCTH
UL IIMPOKOTO Kiiacca KOMOMHATOPHBIX 00BEKTOB.

Tenepb MBI MOXEM HOMYYMTb 4UCNO6bIE OYeHKYU BECOBBIX K03(-
(bI/IIJ,’I/IeHTOB HANpUMeEp, B BHJIE MATEMATHYECKOTO OXHTarus w; (/) =

= M W; (I) COOTBETCTBYIOIIMX PaHZIOMU3UPOBAHHEIX BECOB, ONpesc-
nsieMoro nmo dhopmye:

M )= ' 5.12
= N( n1) W G12)
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TouHoCcTh TaKoi OIICHKH CCTCCTBCHHO -O€HUTH CTAHNAPTHBIM OT-

KJIOHEHHEM S, (I )= 1/Dw ),

me Dy (= [w(') (1)]2 6

Wi N(m,n;I) teT(mnl)

aw(l) = [Wi(D),..., Wm(I)] — BekTOp CITy4aifHBIX BECOBBIX KO HUIMEHTOB.

B s1ux dopMynax cymMMHpOBaHHE BEIAETCSA O MHOXKECTBY MHJIEK-
coB I(m, n; I), cocTosmeMy U3 TeX 3HAYCHHH #, KOTOPHIE COOTBETCTBY-
0T BeKTOpaM w' , BXOISIIMM B MHOXECTBO JOMYCTHMEIX BEKTODOB
W(m, n; I). - 3 -

Taxkum o6pasom, Bekrop oueHok w(l) = [ wy (I),..., Wy (D]
MOXHO HHTEPNPETHPOBATE KaK “aucroBoit 00pa3” HEYMCIOBOH HH-
Q)opMaumI L ’

IloacraBnas cimygaiinele BecoBble KO3(GGHIUEHTH B BEIPAKCHHE
(5.9) nna cBOmHOrO NMOKa3arTells, NOMyYaeM PaHOOMUIUPOBAHHYILT 600~
Hblll noKazamenv: '

Q"’(I) qufv.(f), (5.14)

NpPEACTABILTIONIME 060 crydaliHyIo BeMYHHY, PacHpeNeIeHHY0 Ha
orpeske ot 0 no 1. EcrecTBennOl MCKOMOM. CBOXHOM OLEHKOH MOXET

cIyXHuTh MaTemaTnaeckoe oxunanne QP (1) = M Q O (1) panmomm3n-
POBAHHOTO CBOJHOTO ﬁoxa3are1m Q Q) D, onpenenﬂemoe 1o q)opMyné:
MO(@)=—— D 0(w"). (515

( m,n ’I) teT(m,mI)

Tor):[a, TOYHOCTh 3TON OIIEGHKH MOXHO A3MEPATE IIPH ITOMOLIN

crangaprHoro otkiuomenms SV (1) = \/DQ(" )(I) B cooTBeTCTBHH
C BEIPaXKCHUEM ’

D@ =—— Y [0 -ME@]. 16

( m, "[) teT(m,n;I)
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Ilpu cunTese CBONHBIX MOKasaTenel (pemieHue NPSMOH 3amauM)
undopManmd ] HaxIagbIBacTCS Ha BECOBBIC KOA(GHIMEHTH w;, KOTO-
pble PAHXKMPYIOTCS C YYETOM CTENleHH BIVMSHHS OTAENBHBIX ITOKa3aTe-
7ed Ha CBOAHBIM MokasaTens. Ilpu aHanmuse CBOAHBIX IIOKa3aTeneH
(pemenue oOpaTHOH 3amagn) skcnepTHas uHbopManwa [ 3amaercsa L
00BEKTOB, KOTOpHIE BHICTPAUBAIOTCS B 3aBUCHMOCTH OT CTENICHH IIpO-
SIBJICHHS MICKOMOTO KadecTBa. IlocnmeNoBaTensHoe pemIeHHe NPsIMOi U
o0paTHOHM 3amad IO3BONIET KOPPEKTUPOBATS anpUOPHYIO nnqyopMa—
LUIO, 33]aBAEMYIO SKCIIEPTOM. ’

ITepexox ot mepsoro srama mocrpoenws CII kK TpeTbemy 3rtamy
NPUBOJIHUT K YACTHIHOMY YIOPSOOYCHHIO BCEX OOBEKTOR MO CTENECHH
IpOABJIEHUS OLEHUBAEMOr0 KadecTBa. TaKkoe YIOpSIOYEHUE IPOHM3BO-
JIUTCS Yepe3 BBEACHUE OTHOIICHHUA IOKOMIIOHEHTHOTO JOMHUHHPOBAHIA
Ha MHOXECTBE BCEX paCCManHBaeMLIx 00BEKTOB. DTO OTHOIICHHE
TIPEATONAraeT, 9T0 06’I>CKT ¢ npeanouturensHee 1o _BHIOpaHHOMY Ka-
4ecTBY, 4eM 006BekT ¢ Torma M TONBKO TOrXa, KOrJa OH He MeHee
TIPE/IOYTHTENEH TI0 KaXIOMy oTnensHoMmy kputepmo (77 > ¢) u
CYMIECTBYET KPUTEPHH, [I0 KOTOPOMY NEPBBIH 06BEXT IPEANOYTHTENb-
uee Broporo (g, > ¢/). Hamrune ua Tpetsem 3rame Gombmioro wmcia
HECPaBHUMBIX OOBEKTOB IPHBOAUT K HEOOXOIMMOCTH IIEPEX0fa K 4eT-
BepToMy oSrtamy. Ha 5TOM arame, IpuBIieKas MONOJHHTENBHYIO 3KC-
NEepTHYI0 MHGOPMAIMIO, BCE )K€ YNACTCA CPaBHUBATH HECPAaBHUMBIE
BEKTOpHL OT/ENbHBIX MoKasarenedi. Ilepexom or Bekropo ¢, ¢
K cBoxHbiM mokasatemsiM O(g?),..., O(q®) obecneameaer NUHEHHOE
YIOPAA0YCHHE BCEX OOBEKTOB IO CTENICHH IPOSIBJIEHUS UCKOMOTO Ka-
gecTBa. Cunresupyromas ¢ynxips ((g) SBILETCI MOHOTOHHOM, ee
IIOCTPOEHHE OCYIIECTBIACT JHUHEApU3ALMIO MHOXECTBA BEKTOPOB OT-
NeNBHBIX TIOKAa3aTeled, YaCTMYHO YNOPSAOYEHHBIX HA MpPeABIIyIIEM
3Tale OTHOIICHHEM IIOKOMIIOHEHTHOI'O JOMHUHHPOBAHUS.

5.3. Mopdomerprdeckyie HHIEKCHI BHEIHET0 BOJ00OMeHa 03ep

Mopédomerpuueckue 0co6eHHOCTH BO0oOGMeHa 03ep MOryT GBITh
C JIOCTaTOYHOH IOJHOTOM ONHCAaHBI C YYETOM CHEIYIOIIMX OTHOCH-
TEJbHO HE3aBUCHMBIX MCXOIHBIX XapaKTEepHCTHK: x1 — IUIOans BOIO0-
cbopa (Fixes), X2 — 06beM o3epa (W), x3.— ko3dPUIMEnT yrensHOro
Bomocbopa (K = Fyues /Fos), ¥4 — noKazaTensb GopMel KOTIHOBHHEL (C) =
Hy/H\ac), X5 — BBICOTA O3epa Haf, ypOBHEM MOPs (Haec) [95].
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H3BecTHO, 94TO CHMCOK MOP(HOMETPUIECKUX MOKa3aTeneil 03epHOH
CHCTEME! 3HaYHUTENEHO  oiHee. OHaKko npy oT00pe HCXOAHBIX Xapak-
TEPUCTUK HUCCIENOBATENb BHIHY)K/IEH, BO-IIEPBBIX, YIUTHIBATh HAIUIHE
uHpOpMaIuY 0 HUX B 0a3e MaHHBIX HATYpHBIX Habmomenwd. Hampu-
Mep, Takas XapakTEepUCTHKa 03epa, KaK yKJIOH JHa g a;, Oblra OBl mo-
Je3Hee UL OLICHKHM BOJOOOMEHa 03€pa, YeM Itokaszarelb GopMbl KOT-
noBuHsl C1. Ho mannsie 6aturpadmdeckix CheMOK, HEOOXOAUMEIE IS
TaKOM ONEHKH, MMEIOTCA JIMIIE I OrpaHudeHHOro Habopa osep. Bo-
BTOPBIX, IPUXOAUTCA OTOMPATH JIMIIH OTHOCHTENIFHO HE3aBUCHMEBIE HC-
XONHBIE XapaKTepucTHku (Tabm. 5.1). Jmana3oHsl M3MEHEHHMS HCXOX-
HBIX MOP(GOMETPHYECKUX XapaKTePHCTHK BEChbMa pa3lHUYHBL Tak,
nnomam BoxocGopa m3MeHoTcs oT 1,4 kM ;I o3epa Bommyk mo
276 000 kv mist JIa0KCKOTO 03€pa.

: Tabnuya 5.1

Marpuua ko3¢ PMIHEHTOB B3AMMHOH KOPPeJIALMHE MeKAY MCXOOHbIMH Mopgo-
MeTPHYeCKHMH XapaKTePHUCTHKAaMH /I 03eP 30HbI H36LITOYHOr0 YBIAAKHEHUS

F§Ac6 K Cl Haﬁc Vo
Foncs 1 0,08 —0,09 —0,14 0,48
K 1 —0,15 0,04 -0,03
Cl 1 —0,11- -0,10
Hy 1 20,11
Ve 1

BricoTa 3epkana o3ep Hajx ypoBHeM Mops Bapeupyer oT 0,18 M
et o3epa IMamec mo 205 M g o3epa Cemurep. Okomno 25 % ananusu-
pyeMbIx o3ep pacmonoxeso Hmwke 100 M Hax ypoHeMm Mops. M3 mux
mects BogoemoB (ITanec, babure, Jlnenasc, Cyypnaxt, ancrac, Jla-
JOKCKOE) HMMEIOT BbICOTHBIC OTMeTkH xo 10 M. IIpeobmamaromee
GoNBIHHCTBO 03ep (0KoNo 74 %) Haxomarcs B BEICOTHOM nosice ot 100
oo 200 M wag ypoeHeM Mops. Tonpko aBa ozepa — Anaykcue u Cenu-
rep UMEIOT BHICOTY BOIAHOM MOBEPXHOCTH, MpeBbImaronryo 200 M.

Mo xmaccupuxanuy, BemonuenHo# ILB. MpaHoBEIM, Gonblnas
4acTh BEIOpaBHBIX 03ep (000 45 %) uMeeT MIoMmaApb 3epKaja B Ipe-
menax or 1 1o 10 xm® 1 Moxer GBITh OTHECEHA K KATETOPHH «MAIIBIEY.
JIna 38 % BOXOEMOB IUIONIAAb BOJHOM MOBEPXHOCTH H3MEHsAeTCs OT 10
10 100 kv, DTO — «CpeTHHE» 03€pa. _ .

Bomsmwe ozepa (Fo, u3mensaercs oT 100 no 1000 xm 2) COCTaBIIA-
10T 0K0JI0 13 % BHIGOpKH. B 3Ty rpynimy BXOIST Takue BOXOEMBI, KaK
Jlosozepo, YMbo03epo, Fimannpa na Komsckom moiyoctpose; Tukmio-
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3epo, Tomnoszepo, Hriok B Kapenuu; JIaga, Boxe, Ky6enckoe 8 Bonoroj-
ckoit 1 Mnmsmens B HoBropoackoit obnactax Poccmiickoii ®enepanum 1
1p. Ouenr Gomemme o3epa (Fo; mamensercs ot 1000 xo 10 OOO’KMZ),
TaK Xe KaK U 09eHb ManeHbkue (Fy, 6mu3ka K 1 kM), COCTABIIAIOT OKO-
10 2 — 3 %. K nepBo#i rpynmne oTHocsaTcs o3epa Onexckoe, benoe (Bo-
noronckas obnacrs), Uynckoe, Brirosepo, ko Bropoii — Bsnenr B Hos-
ropozxckoit obnactu, bonayk, Bemoe, Typocsl; Jleckopruu B Benapycu.
OnHo ‘03epo — Jlamoxkckoe — CUMTAaETCS BENUKUM 03€poM Mupa. Ilmo-
IMaTE ero 3epKana BXOMUT B rpanamimro 10 000 — 100 000 xm *

O6nemsr o3ep m3mensiorcs ot 0,001 kv’ (Banen, 3aosepckoe, Ma-
it Koncmaps) no 837 xm® (Jlamoxckoe o3epo). B cooTercrRHM
¢ Knaccudmkanued, IPUHATOM B HOPMAaTHBHOM XOKyMeHTaumum [54],
npeobnanaronice GONBIIMHCTBO HMCCIeyeMBIX BoxoeMoB (oxono 82 %)
xapakrepusyercs ManbiM o6semMoM (mo 0,5 kM °). K kateropmu cpex-
HEx BogoemoB (1,0 > W, > 0,5 KMs)'OTHOC}ITC}I oxo0m0 6 %, a K ka-
Teropuy Gompix (10,0 kv > W, > 1,0 km®) — 10 %. Ouenn Gompuime

o3epa (10 > W, > 10k’ cocrasmor 2 % BLI60pKn 3ro — Yyn-
cko-Tlckosckoe (25,2 I(Ma) OHC)KCKOC (282 xM’) u Jlamosxckoe (837
kM) o3epa. ” ‘

Y menprsie BOAOC6OpH! 03ep U3MEHAIOTCS OT 1,8 11 03epa Alrykc-
He 1o 250 mms o3epa bBemoro B Bemapycu. Ilo xnaccudukammum
CB. FpnropLeBa [15] oxomo 45 % HCCHC,Z[OBaHHLIX 03ep MMEIOT MaJlbie
YIEIBHEIE BOXOCGOPHI (K < 10). OKOJIO TIONOBHHE! 0GHEKTOB OTHOCHTCS
K KaTerOpUH CO CPEIHAM YIETBHBIM Bogoc6opoM (10 < K < 100) u Toms-
K0 5 % ~ K KaTeropuu ¢ GombImm YACIBHBIM BOOCGOpOM (100 <K). .

[oxasatens (Gopmel KOTIOBHMHEI Bapeupyer or 0,11 (osepo I'm-
MOJILCKOC) 10 0,70 (o3epo 3aozepckoe).

- B nanpHelimem u3 pa60qeu BEIGOPKH HCKIIOYEHBI 03€Pa C IUIONIA-
nsaMu BomocGopa Meree 10 kv . Ans Takux Mop(bomerpnqecmx noKasa-
Tenel KaK Fys1 W,, BBEICHA HETUHERHAS norapugmIrdecKas mKana.

IlockonbKy HManasoHbl WU3MEHEHHMS MCXOIHBIX XapaKTEPHCTHK
CHHLHO 'BapBUPYIOT, T0 BO3HHKA€T HEOOXOIMMOCTh MX IIpeIBApPHTENb-
HOTO “HOpMHpOBaHms”. A 3TOrO BMECTO HUCXOIHON XapaKTEPHCTHKH
X; pacCMaTpHBACTCA HOPMHMPOBaHHAs XapaKTEpPHCTHKA ¢; = gi(x;), The
g; — HEKOTOpas MOHOTOHHAs (BO3PAaCTAIOMAA MM YOBIBAIOIIas) bynx-
s, Takas, 90 0 < ¢; < 1,i=1, ..., m. Ilpu 5TOM yKa3aHHas HOpMH-
pyromas QyHKIMA g; MOXKET OBITH HHTEPIPETHPOBAHA KaK OTHCIIbHBIMN
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[OKA3aTeNlb MM KPUTEPHH HHTCHCHBHOCTH BHEIIHETO BOJOOOMEHa
o3ep. Tak, HanpuMep, B HamieM ciiydae 3HaueHue ¢ = 0 (HOpMHUPOBaH-
Has [UIOMa[k BOXOCOOPa) COOTBETCTBYET MPAKTHIECKH OeCTIpUTOUHO-
My o3epy, a.q1 = 1 — cTouHOMY. AHAJOTMYHO HHTEPIPETHUPYIOTCH U
IpYyTHe OTHENbHbIEC XapaKTePUCTHKU BonooOMeHa. HTak, B pe3ynbTare
HOPMMPOBaHHS HCXOIHBIX Mopcpomerpnqecxnx xapaKTepnch Ui j-i
03epHO# crcTeMbl Mbl TonydaeM Bektop ¢ P = (¢,7 ,..., ¢s?) ormemns-
HBIX IIOKa3areles ¢y, ..., s, KK U3 KOTOPBIX OI_ICHHBaeT BHEILIHHH
BOJIOOOMEH 03€pa ¢ TOYKM 3PCHHS COOTBETCTBYIOIICH HCXOMHOM Xapak-
tepuctaiy. Uusivu ciopamu, sextop ¢° = (¢, ,..., gs?) ects muozo-
KpumepuanbHas oyenka OCOOCHHOCTEH BHEIIHEr0 BONOoOOMEHa, ompe-
JENAEMBIX MOphOMETpHEH.

JIst TaKuX MCXOMHBIX xapaKTepnch KaK Fype6 , K, Haac OTpaHu-
YHMCSl IPOCTEHIIEeH THHEHHOH BO3pacTaiomled HOpMHpYOMeH (byHK-
e, 3axaBaeMoil hopmynoii (5.6). s mokazarenein Wy, Cl ucnoins-
3yeTcs APYrod BHI 3aBHCHMOCTH — JIMHeiHas yOwIBaroInas (byHKIWL
Buga (5.7). Taxoit BHI HOpMAaIU3YIONMX (QyHKIMI 3alaH C YIE€TOM HC-
CIleOBaHMI BIMSAHMS HCXOHBIX IPAMETPOB HA BHEIIHHUI BOXOOOMEH,
BBIIOJIHEHHBIX B paboTax [16, 96, 45]. Tak, 11 o3ep, pacmoIOKEHHBIX
B OZMHAKOBBIX IO YBIXHCHHOCTH YCHOBUSAX, IPH IPOYHX PABHBIX yC-
noBuAX BOmoOOMeH Oynmer TeMm Gonblue, 4eM OoJibie BOHOCCOpHAS
IUTOLIA(b, C KOTOPOH cOOMpaeTcs MOBEPXHOCTHBIH M MOJ3EMHBIH MpHU-
Tok. C yBenuIeHUEM YASIHLHOI0 BOX0cOOpa NpH POYHX PAaBHBIX YCIIO-
BILSIX YBENHYMBAETCs JOJIA NMPUTOKA M CTOKA B BOJHOM bamaHce o3epa,
a crenoBaTeNbHO, BO3PACTACT M BHEIIHHH BOXOOOMEH. Bonoobmen
03ep IpH OJUHAKOBBIX 3HAYCHHAX yAENEHOIO BOXOCOOpa YMEHBIAETCS
Py H3MEHEHNH GOPMBI KOTJIOBHHBI OT YCEYEHHOTO KOHYCa K LUIMHA-
py. IIpu yBenuyeHun BEICOTHI 03epa Hall yPOBHEM MOPS YBENUIHBAETCS
KOJIMYECTBO OCAIKOB M YMEHBINACTCA TeMIIEpaTypa BO3IyXa, a Clexo-
BATENLHO, VBENNIMNBACTCS BHEIIHUN BOJOOOMEH.

OnHaKo MpaKkTHYECKH HEBO3MOXKHO CPAaBHHBATH Pa3NUYIHEBIE 03€p-
HBIE CHCTEMBI HEMOCPEACTBEHHO IO BCEMY MHOXKECTBY OTACHBHBIX IO~
KaszaTenel, Tak KaK IO OJHHMM IOKAa3aTeNsM j-s O3€pHas CHCTEMa MO-
JET XapaKTepH30BaThCs 6OJee MHTEHCHBHEIM BOJOOOMEHOM, YeM /-,
a mo APyTHM OTIENBHBIM ITIOKa3aTelsM — HaobopoT. B Tabn. 5.2 B kade-
CTBE MpHUMepa NpHBEfieHa MHOTOKpPUTEPHAIbHAs OICHKA MOPQOMETpH-
YEeCKUX 0006€HHOCTCH BHEIIHETO BoxoobmeHa o3ep Komnckoro momy-
OCTpOBA.
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. : : Tabnuya 5.2
O1aenbubie MophoMeTpHYecKHe MOKA3aTeH BHelIHero BoxooGMeHa
o3ep Koancxoro nonyocrposa

Bomoem _ OtnensHeii mokasatens (q;)
9(18Fue) | g(gWo) |  q(K) q(Hyse) g(C1)
CyMo3epo 0,41 0,70 0,03 0,21 0,48
Tlynosepo 0,55 0,71 0,46 0,22 0,81
Kanennpapeu . 0,43 0,72 0,07 0,20 0,83
Tlepmyc - 049 0,76 | :0,20 0,23 0,52
TlacMo3epo . 0,21 0,79 0,01 0,18 0,69
Komozepo 0,49 0,57 0,04 0,28 0,81
Marnriii Koncusps 0,44 1,00 0,93 0,19 0,69
Bonsmoit Koncusaps 0,45 0,85 0,23 0,19 - 0,56
“YmGozepo - 0,61 - 0,39 0,03 0,30 0,87
Bennkoe 0,19 0,92 0,04 0,23 0,48
JloBo3sepo : 0,65 0,49 0,08 0,31 - 0:84
Komeunkoe : 0,56 - 0,59 0,04 0,23 0,84
Kanozepo 0,67 0,60 0,23 0,11 . 0,70
Bsinosepo . 0,48 0,52 0,02 0,24 0,62
Bepxnee CeHbo3epo 0,13 0,87 0,02 0,20 0,68
CeHB03€epo 0,23 0,79 0,02 0,20 0,68
Ceiinosepo - 0,40 0,69 0,05 0,11 = 0,55
Enosepo 0,5 10,53 0,04 0,45 0,80
Hmannapa 0,74 0,40 0,06 - 0,25 0,81
Bepxuee OrziomMo3epo 0,46 0,67 0,03 0,32 0,50

N3 Tabimmbl BHHO, KaKOBa BEMMYMHA BONOOOMEHA, OLCHEHHAS
OT/JENBHO TIO KAKIOMY M3 MCXOMHBIX napameTpos. Tak, ¢ TOUKY 3peHus
kputepus q(Fyucs) HanbompmmMM BOZOOOMEHOM Xapakrepusyrorcs Jlo-
Bo3epo, Kanosepo, Mmannpa, ¢ Touku 3penus kpurepus g(K) — Ilyn-
o3epo U T.0. Crexyer OTMETHTL OTCYTCTBHE 03€pa, KOTopoe GBuI0 OBl
MPEANOYTHTENBHO C NO3UIMH BOXOOOMEHA Cpa3y IO BCEM KPHTEPHAM.
Bonee Toro, nomnapHoe CpaBHEHHE 03€p IO BCEM IIOKa3aTeNsiM He BCe-
rZia TI03BOJISET BHISIBUTH IPEAIIOYTHTENBHOCTH OXHOTO BOXHOI'O 00BEK-
Ta Hax JPYTHM. B ‘

IMoaToMy nepefieM OT MHOTOKpPHTEPHAIBLHON OLIEHKH MOPGOMET-
pryeckux ocoOeHHOCTEH Bof0oOOMEHa 03ep K CBOAHOM OLICHKE (KOM-
IUIEKCHOMY HMEJEKCy). . OTpaHHIMMCs TPOCTEHIIAM CIlydaeM, KOT/a
CBOJHBIN NOKa3aTeNs eCTh JuHeHHas ¢pyHkus Buaa (5.14). Onpobyem
9eTHIPE BapHaHTa 3aJaHusd HONMOJHHUTENLHON SKCnepTHOH MHGOpManyu
I 0 cpaBHHTENBHOH 3HAYUMOCTH OTAENBHEIX MOPHOMETPHYECKUX NOKa-
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3aTejiedl BHEIIHEro Bofoo6MeHa o3ep. IlomydeHs! yersipe HaGopa oire-
wok OV (1) = MMP | j=1,....,; N, rne N — KOIH4ECTBO O3EPHBIX CHCTEM,
U 4eThipe Habopa 3HaYCHMHA S(’ () TOYHOCTH THX OLEHOK. 3HAYCHHMA
BECOBBIX KO3((HIIMEHTOB, HCIIOTB30BaHHEIE JUIA WX pacuera, JaHel
B Ta0M. 5.3. o

Pacrpenenenne mo TeppuTOpHH MOP(POMETPUYECKUX HHIEKCOB
BozI00O6MeHa o3ep MM, pacCIUTaHHOrO IIPH IIEPBOM BapUAHTE 3a/IaHUs
JOTIONHUTENBHOM MHGOPMALMY, TIPENCTABIEHO Ha Kapre (pmc.. 5.1).
3nauenus MM 3ameTHo MeHAroTCA o Teppuropun. IIpu srom npocie-
JKUBAETCS ONpEENCHHAs TeorpagudecKas 3aKOHOMEPHOCTh B HX pac-
upeneneHny. ECiu rpaHuibl pafoOHOB IPOBOMTE OTHOCUTENBHO KBap-
tunest MM, 55, MMq 5o, MMy 75 GyHKOME pacTipeneneHus: BEPOITHOCTEH
3HaveHuit F(MM), To paloHOM, MMEIOIMM BBICOKHH BONOOOMEH, Oy-
JeT CUMTATBCS TOT, 3Ha4YeHUs MM B npesenax KOTOPOro NPEBHIIAIOT
KBapTHiIb MM, 7s. PalioH, Ha TeppUTOpHH KOTOPOTO oueHku MM ue
UPEBBIIAOT KBapTHIL MMy s, XapakTepu3yercs HH3KHUM BOIO0OME-
HoM. Paiion, ms koToporo Benmduuel MM HaXOOsTCs B PENENax HH-
TEPKBAPTHIBHOIO paccrosuusa (MM s — MM, 2s), OTIHYACTCS YMEPEH-
HBIM BOJ0OOMeHOM. Menuana MMoso, Takum 00pa3oM, JETUT Teppu-
TOPHUIO Ha [BA PaifOHA: C HU3KHM U YMEPEHHOHHM3KHM, a TakKKe yMe-
PEHHO BEICOKHMM H BBICOKHM BOIOOOMEHOM 03ep.

Bricoxuit MopdoMeTpruecKuii HHIAEKC BOmooOoMeHa MM xapaKTe-
PEH IUIA. O3€pHBIX CHCTEM BO3BHIIICHHBIX paiioHoB Komsckoro mosy-
octpoBa u- Kapennu, a Taxke XOJIMHCTO-MOPEHHBIX BO3BBIIICHHOCTEH
Cesepo-3anaga Poccun u crpan bamrmu. (puc. 5.1). Huskuit mamexc
HabNroaeTcs B IpeiesiaX 03epHO-JICIHMKOBBIX PaBHUH.

TakuM o0pazoM, IO BenwYHHE MOPGHOMETPHUCCKOrO HHIEKCA
BHEHIHETO BOJI0OOMEHA 03€p Ha paccMaTPUBAEMOI TEPPHUTOPHU MOXKHO
BBIIEUTh YeTslpe paidoHa. [lepeviii paiion BKIIOYACT BO3BBILICHHYIO
gacTs Koisckoro momyoctposa u 3anamnoit Kapemun. Bmopoii paiion
IpOCTHPAETCA 110 PaBHUHHON TeppuTopun 0T Koisckoro moiryoctposa
1o 1oxHBIX rpaaun benapycu. Tpemuii paiion — 3TO- palioH IIPEpHIBH-
CTBIX XOJIMHCTO-MOPEHHBIX BO3BBIIICHHOCTEH, OTHOCAIIMXCS K TIJIaB-
HOMY MOpEHHOMY noscy. Yemeepmpylil paiion MOeT OBITH IPUYPOYEH
K IOKHOMY CKJIOHY IJIABHOTO MOPEHHOIO II0fica, MEepexXOAdmieMy Ha
JOr0-BOCTOKE B paifoH 6oiee ApeBHETO MOCKOBCKOTO OJIEICHESHUS.
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Puc. 5.1. Pacpe/ienenue MOP(hOMETPHIECKOTO HHIEKCA BHEIIHETO BOXOOGMEHa o3zep

i

KaptupoBanue 3HaueHuii MM, pacCUMTaHHBIX IIPH TPEX IPYTHX
BapHaHTax pPacCTaHOBKM IPHOPHTETOB M NIPH PelIeHHH o0paTHO¥H 3a1a-
gm (cMm. Tabm. 5.1), HmoKa3ano, YTO IPaHMIB! BEUIEIEHHBIX pPalOHOB
OPUHIUNMAIBHO HE MEHSIOTCA. -~ . .
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OTO CBHOETENLCTBYET 00 YCTOMYMBOCTH. MOMYyYEHHEIX OLEHOK
CBOHOTO MOP(OMETPHUECKOTO MHIEKCa BOXOOOMEHa M O IpaBoMep-
HOM 3aJaHU¥ ampUOPHOH SKCcNepTHOH MHbopManuy. Bexymumu Mop-
(oMETPIIECKHMH NapaMETPaMH O3EPHEIX CHCTEM LeNeco06pasHo cuu-
TaTh K, Fypes, Wo, a BTOpOcTEneHHbIME Cl 1 Hye. IlepecTanoBka npu-
OPHUTETOB B NpEAENax THX IPYNN NPUHUMNHAIGHO HE BIMAET Ha KO-

HEYHBIH pe3ynbTarT.
Tabnuya 5.3
Ounenkn BecoBbix K03¢PUUHEHTOB , MU pacuere MOp¢oMeTPHIECKOr0

MHAEeKca BHEIIHEr0 BOI000MEHA 03ep
JlononruTensHAS ‘ M, %S,

IKCIEPTHASA ! !

uHpOopManus

, [(eapmasr K Fuses W c1 Huge

IIPAOPHTETOB)

IIpsamas 3amaga
0,28+0,0 | 0,28+0,0 | 0,28+0,0 | 0,11+0,0 | 0,06x0,0

K=Fyes=
Wo> Cl1 > Hogc
K=Fys=
Wo> Cl1 = Hyse
K>F5m:6 =
Wo> Cl = Hy,
K>ancﬁ>
VVO> Cl >Ha6c

022+00 | 022+ O,OV 0,22+0,0]0,17+0,0 | 0,17+0,0

046 + 0,"12 0,19+0,05 |0,19+0,05{0,07 +0,03| 0,07 £ 0,03

0,39+0,05 } 0,26+0,03 {0,19+0,03| 0,11+0,0 | 0,06+0,0
O6parHas 3a1a4a

0,24+0,19 | 022+0,19 {0,20+0,180,13 £0,12{0,20+0,18

K:ancﬁ>
W0: Cl >Haﬁc

5.4. KnamaTnyeckue mueKchbl BHEIIHEr0 BOA006MeHa o3ep

KinMarmgeckuii MEIEKC BHENIHero BogooOMeHa o3ep CL onpene-
JSITCA ¢ YYETOM OCHOBHEIX (DaKTOPOB YBJGXKHEHHOCTH TEPPUTOPHH:
cpenHel MHOTONETHER Temmeparypsl Bosmyxa (7) ¥ CpefHeH MHOTO-
JIETHEH CyMMEI aTMOCepHBIX 0cankoB (P), OTHECEHHBIX K LIEHTPY TH-
KECTH 03epHOH cucTeMsl. i1 HOPMUPOBAaHMS HCXOMHOH XapaKTepu-
ctike T IpUMEHSeTCs 3aBUCUMOCTH (5.7), a JUIA XapakTepHCTuKH P —
(5.6). Takoit Bux HOpMHUPYIONMX QYHKIMH 3aaH C YYETOM CIEIyIO-
IIMX NPEINOCHUIOK. BHENTHIH BO0OOMEH 03€p B IEPBYIO OYEPEND OIl-
penensieTcss 30HANLHOM BENHMYHHOH yBnaXxHEeHHOCTH Gaccelina. IIpu
YBEIMYEHHH KONMIECTBA BHINAJAIOMMX HAa BOJOCOOP OC3IKOB H
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YMEHBIICHHH TEMIIEpaTyphl BO3XyXa M COOTBETCTBEHHO HCHAapeHMs
YBEIIMYHBAeTCA MOXYNHh CTOKA, a CIEIOBaTEeNbHO, M IPHUTOK BOXBI
B 03€pO, YTO NPHBOIUT K YBEIMUEHHIO BHEIIHETO BOJOOOMEHa 03€p. |

OneHkH BeCOBHIX K03()(HIMEHTOB, HCIIONb30BaHHEIE AN pacdeTa
uanexkcoe CL, manpl B Tabn. 5.4. Ilpu noctpoennu mapexcoB CL uc-
NIOJTB30BaHbl TpH Habopa skcnepTHOH uHpopmaruH [ .

ConocraBienre pacupefeneHusd N0 Teppuropud uHiekcoB CL,
pacuMTaHHBIX [IPU Pa3HBIX BapHaHTaX 3aJaHUsA HOMOIHMTENHHOM OKC-
nepTHOH HHQoOpMaIyHu, ¢ pacupeseIeHHEM MHOTOJIETHETO MO CTO-
Ka ¢ (1-c/kM”) TOKA3aJI0, 9TO B YCIOBHAX COBPEMEHHOrO GOpEaTLHOro
YMEPEHHO-KOHTHHEHTANBHOIO. KJIMMAaTa CleayeT OTAaBaTh IMpeInodTe- -
HUE [EPBOMY HIIM BTOPOMY BapHaHTaM DPAacCTAHOBKH INPHOPHTETOB
B IPynie KIMMAaTH4ecKuX xapaxrepuctuk. [Ipu pacuere CL mns o3ep-
HBIX CHCTEM 30HBl M30BITOYHOIO M JOCTATOYHOTO YBIKHEHHS BO3-
MOXHO M3MEHCHHUE OLIEHOK M, It Temueparypsl Bo3ayxa ot 0,50 mo
0,78, a g ocagkos ot 0,22 go 0,50.

» ) Tabruya 5.4
OueHKH BECOBEIX KOI)@PMUHEHTOR { NPH pacteTe KIKMATHIECKOrO

HHJEKCA BHEILIHEr0 BOA0OOMeHa 03€p

HononnurenbHas 3KCmepT- My, +S8g
Has uHhOpMAIHs (BAPHAHT —— Paiton
PACCTaHOBKH IIPHOPHTETOB) T P L
TIpamMas 3aaua
r=pP - 0,50 £0,0 0,50+ 0,0 Jlna paiiona B eom
T>P 0,78 0,0 0,22+£0,0 -
T<P 0,22+0,0 0,78+0,0 |. -
. OG6patHas 3axaua
T=P 0,50 £0,30 0,50+ 0,30 st paiioHa B HeIoM
T<P 0,39+£0,24 | 0,61 £0,24 Kounsckuit n-os
T<P 042+022 | 0,58+0,22 | XapemauC3 Poccuu
. - (CeBepHasi 4acTh)
T>Pp | 069+0,03 | 031+0,03 | KepemanC3 Pocoun
(10xHas 4acTp)
T>P 0,72+ 0,18 0,28+0,18 |- Benapycs

B stmx cmywasx pacnpenenesue CL 1O TEpPHTOPHH COITIACYETCA
C COBpEMEHHBIM pacupeencHueM q. Pemenue obpartHoit 3amaTn (cM.
Tabn. 5.4) CBUACTENBCTBYET, 4TO I BCEl TEPPUTOPUM B LEIOM
B Ipynmne KIAMAaTHYIECKHX NOKa3aTeleH CIpaBeUIMB IIEpPBBIA BapHaHT
3aJaHua 3KCnepTHOH mHpopMmanuu. OmHaKko Npu Hepexone or paiioHa
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K palioHy paccTaHOBKa IIPHOPHTETOB HE OCTAeTCs NMOCTOSHHOM. Brian
TeMIlepaTypsl. BO3AyXa INpH (OPMHPOBaHMH BHEIIHETO BOJIO0OMEHa
03ep yBENMYMBAaeTCA IPH IBIDKCHHH C ceBepa Ha ior. Pous ocamkos
BO3pacTaeT NMPH YBEIMYCHHM BEICOTHI 03€pa Hall YPOBHEM MOPS. -

‘e

.;."“' } - . .
. Ch N N A ]
J 46 @ U 10 uel Wb va
: » . .
*Puc. 5.2 Pacnpenenenne KIHMaTA4YCCKOro nnneréca BHEIIHEro BOAOOGMCH& o3ep
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3navenusa CL 3ameTHO MeHAIOTCS No Teppuropun (puc. 5.2). Ipu
3TOM NPOCIEXUBACTCA OIpENENICHHAas Treorpadudeckas 3aKOHOMeEp-
HOCTB B MX paclpencieHuH. BrICOkuil KIMMaTHYECKUH. HHIIEKC BOMIO-
obmena CL xapakTepeH /U1 03epHBIX crcteM Komsckoro momyocTposa
(nepesviii paiion) ¥ XOIMHCTO-MOPEHHBIX BO3BBILEHHOCTEH CeBepo-
3anaga Poccuu. Bricoxme 3nagenns mHaekca CL Ha KonbckoM momy-
OCTpOBE 00YCIIOBIEHB HU3KMMM BEITHYMHAMH TEMIIEPATypHl BO3YXa U
JOCTaTOYHBIM KOJIMYECTBOM OCaJKOB. B mperenax Toro paiona cpei-
HHE . MHOTOJIETHHE 3HA4YCHWS. TEMIEpaTypsl BO3Xyxa, OTHECEHHBIE
K IEHTPY TSKECTH O3€pHEIX BoxocOopor, MeHstoTes ot —1,2 xo 0,0 °C,
a cpeIHWe MHOTOJETHHE CYMMBI atMocdepHBIX ocaakoB — or 600 no
700 mM. KBapTuiIBHBIH aHANN3 KIMMATHYECKHNX XapaKTEPHCTHK, BHI-
TIOJTHEHHBIN A7 pacCMaTpUBAEMON TEPPUTOPHH. B LIEIIOM, TIOKA3aJ, 4TO
3HAYEHMs TEMIEPaTypsl BO3AyXa U OCAAKOB B mpenenax Komsckoro
MOXYyOCTPOBA HE MPEBBIMAIOT KBApTHIH Toss U Poas. [lpu Takom coot-
HOIIIEHUH TeIlIa ¥ BIAIrH, YTO €CTECTBEHHO IPHBOJIUT K MAITBIM 3aTpaTaM
Ha MCHApeHue, B MPOLECC BOTOOOMEHA BKIIFOYAETCS GONBIIOE KOIMIECT-
BO BOIbI. AHAIOTHYHASA KapTHHA HACIIONACTCA M JUL XOIMUCTO- MOPEH-
HOH TEpPpPUTOPHH CeBepO-3araHoi yacTH Bepxue- Bomcxoro pafioHa 1
BOCTO4HOM YacTH CeBepHOTO Kpas (nametil paiiow). -

OTOT palioH Ha I0T€ NPUMBIKAET K IITaBHOMY MOPEHHOMY IOACY,
a Ha 3amajie rpaHuyuT ¢ benapycero. Cpexsue MHOTOJIETHHE 3HAYEHHST
TEMIIEPATYpEI BO3/yXa 3eCh Taloke JocTaTouno Huskue (ot 1,0 o 2,5 °C),
a 0CAIKOB HA HABETPEHHBIX CKIOHAX BO3BBINICHHOCTEMH BHINA/IACT MHO-
ro (ot 700 no 800 mm). :

Huskuii mEAEKC XapakTepeH Ul TEPPUTOPHH CTpaH banruu, K Ko-
TOPO¥ NPUMBIKAIOT OTAENbHEIE paionsl Jlenunrpanckoii (Kapensckuit
nepemeex) 1 Hoeroposckoit obnacreit (mpemuii paiion). 3aecs HU3KUE
3HaveHus uHAeKkca CL 06yCIoBIeHb! BRICOKUMH BEHIMHAMY TeMIepa-
TYpHI BO3/TyXa.

B npenenax sroro paiioHa CpeHHE MHOTOJNETHHE 3HAYEHUS TEM-
IepaTyphl BO3/yXa, OTHECEHHBIE K IIEHTPY TAXECTH 03EPHBIX BOXOCHO-
poB Menar0TCA 0T 4,5 10 6,5 °C; a cpeHre MHOTOIIETHHE CYMMEI aTMO-
cdepHbIx ocaakoB — oT 700 mo 800 mm. KeapTuibuelil aHanus knuma-
THYECKHX XapaKTEPHUCTHK IOKa3all, YTO 3HAUCHMA TEMIIEPATyPBl BO3/Y-
Xa B Ipe/ieNiax PacCMaTpUBAEMOrO paloHa M3MEHAIOTCA oT Toso MO
MaKCUMaJIbHBIX, & KOJIMYECTBO OCAIKOB — OT Pp)s 10 MAaKCHMAaJbHBIX.
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[Tpu TakoM COOTHOUICHMH TEIUIA U BJIaru HaOmromaioTcs Gonpinue 3a-
TPaThl HA MCHAPEHHE U B IPOLECC BOXOOOMEHA BKIIIOYAETCS MaJoe KO-
nugecTBO BoAbl. Ha ocranbHOM TeppuTopHu, BKIogaiomein Kapenuio u
Cegepo-3anag PD (emopoii paiion) u benapyce (vemeaepmutii paiion),
3HaYCHHs KIMMATHYECKOI0 HHIEKCAa BOZOOOMEHa YMEPEHHBIC U H3Me-
HSIOTCSl B IPEAEIAX HHTEPKBAPTUABHOTO PACCTOSHHA.

5.5. KoMnaekcHbIe HHACKCH] BHEIIHEro0 BoJ000MeHa o3ep

. Atak, Ha mepBOM YpOBHE HMCCICIOBAHMHA BHEIMHHHA BOXOOOMEH
03€p ONHUCHIBAETCS IBYXKPHUTCPUAIBHOM OLIEHKOH MM, CL?, j =1,
..., N). llopropHoe npumerenne MPCII 1103B0sI€T IOCTPOUTD ENHHBIH
CBOIHEIH TOKa3aTenb BHemHero BomooOMena WEE. ComnocrariieHue
sHaueHud MM u CL c xosdpduienTamu BogoodbmeHa Kpnp OLIEHEH-
HEIMH II0 TIDHTOKY M 00O3HaueHHBIMHM Kak Kp, IOKa3ajno, 4TO IpH
ceeptke MM, CL B equnblii cBOnHBIH nokasatens WEE nenecoobpasHo
3a71aBaTh MPHOPHTET MOpdoMeTpUIecKUX (HAKTOPOB Hal KIMMATHIE-
ckamu (puc. 5.3). Tax, sHadeHue kodpuuuenta cBasu K,/ HOC-

turaer 0,68 + 0,05, a 3Haqu1zie K. k, COCTABIIACT BCETO 0,23 + 0,06.

bonee TOro, AHCIEPCHOHHBIA aHATM3, BHIIOJHEHHBIM 10 MHOIO-
(haxTOpHOH cxeMe, MmoKa3al, 4To BKIaX MOP(POMETPHIECKOTO UHIEKCa
B 00IIyI0 MUCIIEpCHIO Tponecca BogoobMena nocturaer 56,4 %, Briafg
KIIMMAaTHIECKOTO HMHAeKca cocTaBisgeT 32,7 %, a BKIAaX HEYYTCHHBIX
¢axropos — Bcero 10,9 %. Onenku BecoOBbIX KO3(DPUIHEHTOB, UCIIOIb-

30BaHHbIE I UX pacdera, AaHbl B Tabum. 5.5.
‘ ) Tabnuya 5.5
Ouenku BecoBoIX KOIPHUUMEHTOB {y NMPH PacueTe eIUHOIO HHACKCA

BHEIIHEr0 BOROOOMeHA 0o3ep

JlonoHATENBHAS SKCIIEPTHAA Mg, £8g, )
uHpopManus (BapHaHT - - Paiton
PacCTaHOBKH IIPHOPHTETOB) MM CL
- Tlpsimas 3agaga’
MM>CL 0,78 £0,14 0,22 £0,04 | Paitox B nenom
MM=CL 0,50£0,0 0,50+0,0 -
MM<CL 10,22+£0,14 | 0,78+0,14 -
Ob6paTHas 3amaga
MM=CL 0,50 £ 0,30 0,50 £ 0,30 PajtoH B neoM
MM>CL 0,75+£0,16 | 0,25+0,16 | Konmbckuit n-oB
MM<CL 0,25+0,16 | 0,75%+0,16 | Banrus
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PPIC 5.3. Pacnpenenenﬂe €ANMHOI O HHACKCA BHEUIHETO BOZ[006MCH8 03€p.

TIpy BBIYHCIIEHHH WHAEKCOB ObUIHM Onpo6GOBaHE! TPH BapHaHTa 3a-
JlaHus JONONHUTENRHOM HuH-unpopmayuu. Pactpenenenne WEE, pac-
YUTAHHBIX NPH IIEPBOM BapHaHTE 3afaHusi dKCIepTHOH mHbopManuuy [
(Tabn. 5.3), npencrapnensl Ha Kapre (puc. 5.3). Pacnpenenenne WEE
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II0 TEPPUTOpUM B OOIIMX YepTax IIOBTOpSCT pacupeneiienne MM.
B oco6yro rpymniry 03ep ¢ BHICOKMM M OYEHb BHICOKUM HHIIEKCOM BOJIO-
oOMeHa BBUIEIAIOTCA PaBHUHHBIC 03epa ¢ GONBIIMMHM YAETBHBIMU BO-
nocbopamu (Mnemens, KopobGoxa, Bemoe B Benapycu). VMmepennsi
HHIEKC BOJOOOMEHa OTMeYaercsa Ui o3ep bemapycu; HM3KuM — 1
BOOOCMOB O3€PHO-ICAHHKOBBIX PaBHHH CTpaH Bantui u CeBep0-3ar1a-
na Poccum. ’ .

Kapruposanue 3nadcnuit WEE, BRIYUCICHHBIX IPH IBYX IPYTHX
BapMaHTaX PACCTAHOBKM IIPHOPUTETOB, IOKA3aJ0, YTO IIPH PABHOM
BKJIaZie KIMMATHYECKHX M MOpdoMeTpuyeckux (pakTopoB B GpopMupo-
BaHUE BOJOOOMEHA TDaHHIBI PAHOHOB CYIECTBEHHO HE MEHSIOTCA.
Ouenxka Ky k (tabm. 5.6) ocracTcs JOCTATOYHO BEICOKOA.

: : . Tabnuya 5.6
Kosppunuentnb! koppeasiuuu mexkny WEE u Ky :
JononauTtensHas 3KCnepTHas HHPOPMaNHA " Kwsrxw
WEE (yns=c1) ~ 0,518+0,04
WEEGu>ct) 0,662 + 0,04
WEE(ym<cL) 0,265 + 0,06

Ilpy OpHOPHUTETHOM BIUSHHUU. KIMMATHYECKHX (DAKTOPOB Hajl
MOPOOMETPUYECKMMH ~ IDAaHHUUBI PAaHOHOB MEHAIOTCA. 3HAYEHHUE
K (wEE k) YMEHBIIAETCS CYMIECTBEHHO.

Pemenue o6paTHO# 3amauM Ha BTOPOM YPOBHE HCCIIEXOBAHMIA
CBHIETENBCTBYET, YTO NPM PACYETE ENMHOIO KOMILIEKCHOIO HHIEKCA
BHEIIHEro BomoobMeHa o3ep WEE 1iis Bcel TEpPUTOPHH B LIEIOM BO3-
MO>XHBI IepBeiit (MM > CL) u Bropoit (MM = CL) BapuaHTHI paccTa-
HOBKH IPHOPHTETOB, KOT[a OUEHKM MW, HpH MOp(OMETPHIECKHX

¢axropax Mensores ot 0,50 1o 0,78, a npu KiMMaTudeckux (akropax —
ot 0,22 no 0,50. lna BeKOTOpBIX 03ep BO3MOXeH H TpeTuil (MM < CL)
BapHAHT 3a4aHMUs JOTIOMHUTEIBHOM MH(OpMAIIHH.

I'parnsl paliOHOB, BBIICIICHHBIX IO KOMIUICKCHBIM HHIEKCAM
BHEILHETO BOJ0OOMEHA 03€p, B OOIIMX YepTax COBNANAIOT C IPaHUIA-
MH PafOHOB, BBIIEJICHHBIX IO KOJIUYECTBY 03€p, HO IeHE3NCY 03ePHBIX
KOTJIOBUH; @ TaKKe II0 CBSA3M IUIOIIAJEH O3€p M MX CPEAHHX IiIyCHH
[46]. bu3ku K BRIZIGNEHHBIM paiiOHaM M PadOHEl PErHOHANBHBIX I'€0-
CHCTEM pPa3INYHBIX ypoBHEH [67].
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6. MHOT OKPMTEP”M[:HAH K/TACCUDPUKALINA -
O3EP B YC/I0BHSAX HEOINPEAQEJ/TIEHHOCTHU

6.1. ITocranoBxa 3aga4u

B npakTuke HCHOIB30BaHMA 03€pHOT0 (OHAA B XO3SIHCTBEHHBIX: K
HAYYHBIX LEIX HUCCIIEOBATENsIM Yallle BCEro IPUXOIUTCI UMETh EJI0
C HEU3YYEHHBIMH M CNa00 U3YYEHHBIMH BOAHBIMM 06BekTamu. IToaTo-
My aBanM3 B 0000IIeHIe MMEIOMUXCA CBEACHMH 10 U3YIEHHBIM 03ep-
HBIM CHCTEMaM H OIpeZielIeHHE PACUETHBIX TUAPOJIOTHICCKUX XapaKTe-
PHCTHK IUIS HEU3YYEHHBIX M cl1ab0 M3y4eHHBIX OOBEKTOB IPENCTABIIA-
€Tcs 3ajayed 4pessblyalHO BakHOHM.- OcoGeHHO chexyeT  obpaTHTh
BHMMAaHHE Ha TO, YTO MHOTHE IapaMETPHl 03€PHBIX CHCTEM M IpOIec-
COB, IPOMCXONANMX B HUX, HEBO3MOXKHO 3a/1aTh YETKUMH YHCIIOBLIME
3HAYCHIAMH, 9TO BOOOINE CBOMCTBEHHO NpHpOAHOM. cpere. IlosTomy
nenecoobpa3Bo NPHMEHHUTH Croco0 aHanmm3a U 0000Ie s HaTyPHBIX
JaHHBIX C YYETOM HEONpPEIENCHHOCTH HH(OpMAaHuMM U CBS3aHHBIA
C HUM IIOAXOX K MHBOTOKPHUTEPHAIbHOH KaccH(UKanuy 03epHBIX CHC-
TEM ¥ THAPONOTHMYECKOMY PAiOHNPOBAaHMIO TEPPUTOPHIA. o

Pa3paboTka MHOTOKpUTEPHUATEHON KacCUpUKAIUN 03EPHBIX CHC-
TEM IpEANonaracT INOCTPOCHHE MHOTOMEPHBIX KIIAaCCOB OLEHMBAHHSA,
BBEJICHHE COITIACOBAHHBIX MEXIy COO0i 0OBEKTHBHEIX KBaHMETPUUE-
CKHX IIKal M Ipajialui Ijis MCXOJHBIX NapaMETPOB KIacCHpUKALHY,
dopmupoBanue 06ydaromux BHOOPOK — THIIMYHBIX O3EPHBIX CHCTEM
I KaX<IOTO KJacca BOA0OOMEHa, MOCTPOEHHE PEMIAIONIEr0 IpaBHia
OTHECEHUS HEN3YYEHHOT0 OOBEKTA K U3BECTHOMY KIIACCY.

CaepTka MﬂorbMepme KIIaCCOB YEPEe3 PacyeT CBOIHBIX ToKas3a-
Tenel, OLICHCHHBIX B YCIIOBUSX HEONPCAENEHHOCTH C yIETOM HETHCIIO-
BO#, HEMOIHON M HETOYHOM MHGOPMAHKH, TaeT BO3MOXHOCTh MepETH
K OFpPaHMYCHHOMY HA6OPY CTATHCTHYECKH 0GOCHOBAHHBIX XapaxTepH-
CTHK, 9YTO CYIIECTBEHHO YOPOIIAET OTHECEHHE I/ICCJICI[YCMOH 03epHOH
CHCTEMBI K TOMY HIIX HHOMY KIIaccy.

TPaMIMOHHO OCHOBHBIE TAIBI CO3IAHMA cm’mcrnqecxon KJ1ac-
cuduKanyy 065eKTOB MM [PH3HAKOB BKIIOYAFOT cnenylomee ‘

~ ONMCAaHHME NPOCTPAHCTBA HaGJHOﬂ;eHnu T.€. XApaKTEPHUCTHKY
HCXOIHBIX IAHHBIX;
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— BHEIOOp cucTeMBI X NPH3HAKOB, C IOMONIBIO KOTOPBIX OCYILECT-
BIISIETCS IEPEXO0]] U3 NPOCTPAHCTBA HAOIIONEHUH B MPOCTPAHCTBO MpHU-
3HAKOB; ' ' ’

— CHIDKEHME MEPHOCTH NPW3HAYHOTO HpOCTpaHcTBa X, BHIOOD
CHCTEMEI 00OOMIEHHEIX HE3aBUCHMBIX IPU3HAKOB, C MOMOIUBIO KOTO-
PBIX IPOCTPAaHCTBO X IEPEBOAUTCS B IPOCTPAHCTBO 00OOIIEHHEIX ITPH-
3HAKOB Y, :

— MpOBENeHHE KIACCH(PUKALUY B IPOCTPAHCTBE Y;

— VHTEpHpEeTaysl pe3ynbTaToB IPUMEHHTENBHO K pemaeMoil 3a-
Jadge. ‘

Tako# moaxon mpu pa3paboTKe CTATUCTHISCKON KIacCHMUKALUM
HeE TpeaIoiaracT BO3BpaTa B IPOCTPAHCTBO MCXOIHBIX XapaKTEPHUCTHK,
B TO e BpeMs BBelIEHHE KBaIUMETPHUYECKHX IIKall M Tpajamui IJs
HCXONMHBEIX MAapaMeTpoB KIacCH(HUKAUU M COITIACOBAHME HX MEXIY
co00# 'HeBO3MOXKHO 0e3 Takoro Bo3BpaTa. IIpu 3TOM >XenaTenbHO HC-
IOJIb30BaTh JIOCTATOYHO NPOCTHIE, HO 3 deKTHBHEIE NpeobpazoBaHus
JUIA TOMYYEHHS] CHCTEMBI IIPH3HAKOB. MHOIMMH IIONE3HBIMU CBOWCT-
BaMH 00JafaroT OTAENBHBIE IIOKA3aTENM M KOMIUICKCHBIE MHIEKCHI
BHEIHEr0 BOAOOOMEHa 03ep, BBEACHHBIE B mpenbiaymel raase. Ilpn
5TOM OTIENbHBIEC ITOKA3aTEH MOTYT PacCMaTpHBaThCA KaK INPOCTHIC
[PU3HAKH, & KOMIUIEKCHBIE HHACKCH — KaK 0000IICHHbBIC HE3aBHCUMBIE
NPU3HAKK KIACCH(UKAIIH.

6.2. Knaccel 03€p

Ha ocHOBe mpenBapUTENBHOrO aHAIN3a MCXOMHBIX MOpGOMETpH-
9eCKMX XapaKTEPHCTHK MCCIeXyeMBIX 03ep ObLIo pemeno pa3outs 230
06bexToB Ha 20 KinacrepoB. B kagecTBe MEphl CXOACTBA MCIONb30Ba-
JIOCH EBKJIUI0BO PACCTOSHUE MEXAY OOBEKTaMH B S-MEPHOM IpH3HAY-
HoM npoctpancTBe. O0beNHEeHuE 0OBEKTOB B KIACTEPHI BHIOIHAIOCH
II0 CPEJJHUM PACCTOSHUAM (T.€. PACCTOSHHSM O LEHTPa KIACTEPOB).

ComnocTasieHye pe3yNbTaToB KIACTEPHOro aHaimM3a 03€p B Npo-
CTPAHCTBE OTHENbHBIX MOPGHOMETPHIECKUX NOKa3aTeneH ¢ kosdumm-
eHTaMHu BojooOMeHa Kp 03BONMIIO OOBEAMHHUTE BCE 03€pa 10 BEIUYM-
He MX BHENIHEro BOJOOOMEHA B IATH KIACCOB: CO CIAOBIM, yMEPEH-
HEIM, YMEPEHHO-CHITHBIM, CHIBHBIM H OYeHb CHIBHBIM BOJO0GMEHOM
(Tabm. 6.1). o
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Tabnuya 6.1

K.rlaccu 03€p Nno Be/IMMMHE MX BHEIUHEro BOHOOOMEHA

Ne Kiacc

3HaveHue, B rox;

Ilepuox Bosoo6MeHa

1 Cnalr1it

Ot 0,00025 10 0,1

Ot 1 pa3a B 2,5 ThIC. JIET
Jo | pasa B 10 net

Or 1 paza B 10 nlet

2 YmepeHRbIH Or 0,1 5o 1,00 20 1 pasa B rox
3 VYmepenHo-cuibHeli | Ot 1,0 5o 4,0 Or 1 pasa B rox
: Jo 1 pasa B ce30H
4 CunbHbIH Ot 4,0 10 12,0 Or 1 pasa B ce30H
10 1 paza B Mecanl
5 OueHb CHJIBHEINA Or 12,0 no 365,0 Or 1 pasa B mecsn

7o 1 pasa B cyTkH

Kaxpiii Kyacc o3ep B 3aBUCHMOCTH OT J[Malla30Ha H3MEHEHUA UC-
XOZHBIX MOPPOMETPUIECKHX XapaKTEPUCTHK IPeCTaBIICH IHTHIO 110
knaccamu (Tabm. 6.2). YuureiBas, UTO BEAYIIUMH MOP(HOMETPHICCKH-
MH MOKa3aTesIMHU SBJIAIOTCA YAENbHBIH BOXOCOOp, IUIomams Boocto-
pa ¥ 066eM BOXHOM Macchl, KBAIMMETPHYECKHE [IKAJIE B fadbHEHIEM
MPHUBOZISATCS TONBKO JUIA STHX XapaKTEPUCTHK.

Tabruya 6.2
MHoromepuble KJIaCChl 03€PHBIX CHCTEM
MopdoMerpuueckas : Kmaccsl
XapaKTEPHCTHKA i | II | il
Cnabsrit Bogoobmer (Kg< 0,1)
K 1-5 1-10 1-10
Fones) KM 10-100 - 100-500 500-5000
W, kM 0,10-1,0 - 1,0-10,0 >10,0
‘YMmepernsiii Bogoobmer (0,1 < Kz < 1,0) ‘
K 1-25 1-25 1-25
Fopes kM 10-100 100-500 500-5000
W, kM’ 0,01-0,10 0,10-1,0 1,0-10,0
YMepeHHO-cIbHBIA BoxoobMeH (1,0 < K < 4,0)
K 1-25 1-25; 25-50; >50 >50
Fones, KM 10-100 100-500 500-5000
W,k 0,001-0,01 0,01-0,1 0,1-1,0
' CunbHB1 Bog006MeH (4,0 < Kp)
K 1-25 1-25; 25-75; >75 50-75;75-150; >150
F, nncs,kmz 10-100 100-500 '500-5000
W, kv <0,001 0,001-0,01 0,01-0,10
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Kaxxnoit mopdomerpuueckoil XapakTEpHUCTHKE, TakKHM 00pa3oM,
COOTBETCTBYET INKAJlA, pa3ielieHHas Ha IATh rpajanuil. IIpm atom
IIKaNa YIEeTbHBIX BOXOCOOPOB JUIA 03€p CO CIaGhIM BOXOOOGMEHOM OX-
BaTBIBAET AUamna3oH or 1 no 10, mus o3ep ¢ yMepeHHEIM BOLOOOMEHOM
—or 1 mo 25, oy 03ep ¢ YMEPEHHO-CHIIBHBIM BOZOOOMEHOM — OoT 1 1o
50 u Gonee, 1A 03ep ¢ CHIBHEIM BogoobmeHoM — ot 1 10 150 u Gonee.

Mxana mnomaxelr BOXOcOOPOB M3MEHAETCSA OT HYJIEBHIX 3HAue-
HHM, TOCKOJBKY B 30HE M30BITOYHOrO ¥ AOCTATOYHOTO YBIAXKHEHHS
03ep0 MOXET CYIIeCTBOBATh U 6e3 Bojocopa, 1o 276 000 kM’ — rro-
maxy Bogocbopa Jlamoxckoro osepa. Illkana o6beMOB BOAHOM MacChl
BKIMOgaet 35agenns ot 0,001 mo 837 kM’ — o6sema Jlagoxckoro o3epa.
Bcee TPajialliil SBIAFOTCH 06’I>eKTI/IBHI>IMI/I U B3aMMHO YBSI3aHBI MEXIY
coboii.

IlepBsiii - moAknace OXBaTHIBAET HEOONBIIME O3€pa C IUIOMIANBIO
Bos0c6opa 1o 10 kM’. DTOT HOAKIACC BKIOUAET 03epo Bonmyk co cia-
ObIM BoooOMeHOM, o3epa Bepxuee Cennozepo, Bsuier, Iasuc, Jlecko-
BHYH C YMEPEHHBIM BOZXOOOMEHOM M B JNajlbHEHIeM He paccMaTpuBa-
ercs. Crexyromue TpH MOAKIACCa BKIIOYAIOT Manble, CpeaHue M O0IIb-
IIHE 03€pa, IUIOIAAH BOTOCOOPOB KOTOPHIX PACTIONIOXEHE! B IpERenax
OIHOM (H3UKO-TeorpadUIecKOH 30HHI.

OTH IOAKIACCH! JOCTATOYHO OOIIMPHEL, s K&XKIOTO M3 HAX MO-
XKeT OBITh:ChOPMHpOBAHA COOTBETCTBYIOINAs OOyYaromas BbIOOpKa U
MOCTPOEHO peEIIaloee MNPaBMII0 OTHECEHUS HEU3YYEHHBIX U cabo
H3YYEHHBIX 03€p K M3BECTHOMY KJacCy. YKa3aHHBIM IOJKIaccam
B JanpHedmeM npucBoens! Homepa ot 1 go 1. Oy 1 coCTaBIAIOT OC-
HOBY kinaccutukaruu. Ilocnennuii nopknace (IY) cocTouT u3 mpe-
YIMYIIECTBEHHO HMOIU30HATBHBIX 03€p, ILIOMATH BOAOCGOPOB KOTOPHIX
BBIXOJIAT 3 MPEIEIBI ONHOM HU3MKO-reorpadudeckont 30HEL ITH o3epa
00pa3syioT psil YHHKAILHBIX NPEPONHBIX OGBEKTOB, KAXKIBIH M3 KOTO-
prIx TpeOyeT MBEIMBUAyansHoro usydenua. K derBepToMy momiraccy
orHocarca Jlanoxkckoe u OHEXxCkoe o3epa co cabbM BOZOOOMEHOM;
Wmannpa, Cerozepo, Yyancko-IIckoBckoe ¢ yMEpEHHBIM BOJJOOOMEHOM;
Kosnosepo, Bomnosepo, Bepxnee Kyiito, Cpennee Kyiito, Huxnee
Kyiito, Jlaga, Boxe, benoe ¢ yMepeHHO-CHIIBHLIM BOJIOOOMEHOM; Ka-
Hozepo, llorozepo, Cynnozepo, Kybenckoe u Mnpmens ¢ CHIBHBIM
Bo00OMeHOM. KpoMme 03ep, BXONAIIMX B OCHOBHBIE KIACCHI, TAKKe
BCTPEUAIOTCS M MEPEXOHBIC 03epa, MUl KOTOPBIX OUH MOPHOMETPH-
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4eCKMH napaMeTp HNomafaeT B ONMH KiIacc, a Ipyroi — B npyroit. Ha-
npuMmep, Brirosepo, xapakTepusysch YMEpPEHHBIM BOIOOOMEHOM, IIO
00BeEMy BOXHOH MacCHl COOTBETCTBYET TPETheMY KIIACCY, a II0 BEIUYH-
He momanM Boxocbopa — derBepToMy. JIOBO3EpO ¢ YMEPEHHO-CHIb-
HBEIM BOJOOOMEHOM IO IUIOMaxy BOXOCOOpa OTHOCHICSH K TPETHEMY
Knaccy, a mo 00beMy KOTIOBHHBI — K gerBepTomy. [ Ilaauspsu us
3TOrO XK€ Kacca BogooOMeHa HaGmomaercs oOparHas kapTtuHa. Eciu
pasHuLA Mexy HOMEpaMH MOAKIACCOB COCTABIILET IBa U Goee, 03epo
MO>KET paccMaTpUBaThCs Kak miec. [IpuMepoM Takoro HECOOTBETCTBUSA
MEXIy UCXOMHBIMH IIapaMeTpaMy KiIacCHPUKAIMKU CIryXuT o3epo CaH-
Jall ¢ yMEPEHHBIM BOJO0OMEHOM, IIOINaNs BOZOCG0pa KOTOPOTO COOT-
BETCTBYET YEeTBEPTOH rpajalyy, a 06b6eM 03epa — BTOPOit.

Osep co cnabeiM BomooOMEHOM B paccMaTpUBaeMo# BEIOOpKE Ma-
no. K mum otHOcATcs Jlykomibckoe m [Inatamo (manwie), Ilamse
(cpennee), Tomosepo (6omsmoe), Jlagoxckoe n OHEXCKOE (YHHKAIb-
Bel€). I 5THX 03€p XapaKkTepHbI HEOONBIINE YAEIbHBIE BONOCGOPHL.
Osep ¢ yMEPEHHBIM ¥ YMEPEHHO-CHIBHBIM BOJOOOMEHOM 3HAYUTENLHO
6onsme (tabn. 6.3, 6.4).

Tabnuya 6.3
Kuace o3ep ¢ ymepennnim BogooGmenom
OtaennHEle MokasaTent (q;)
Bomxoem Foms Hao X Cl 7, MM
1 2 3 4 5 6 7
Tlomxace I — Massle o3epa
Tlacmozepo 0,21 0,18 0,01 0,69 0,79 0,37
Cenno3epo 0,23 - 0,20 0,02 0,68 0,79 0,38
Pyroszepo 0,32 0,26 0,02 0,63 0,76 0,40
XaanasipBu 0,26 0,18 0,01 0,70 0,77 0,38
IOmkosepo 0,24 0,18 0,01 0,60 0,81 0,37
Kypospeu 0,35 0,17 0,06 0,81 0,75 0,42
Baxgaspeu 0,32 0,18 0,02 0,71 0,69 0,38
Caero3epo 0,31 0,23 0,04 0,65 0,69 0,38
Timy6oxoe 0,28 0,22 0,03 0,68 0,80 0,40
Kasromosckoe 0,27 0,11 0,02 0,50 0,80 0,36
IMupcxoe 0,29 0,23 0,02 0,70 0,75 0,38
Hy6Gen 0,34 0,23 0,03 0,54 0,76 0,39
Bemnk. Boga - 0,23 0,23 0,03 0,67 0,75 0,37
YepcTren 0,23 0,23 0,03 0,61 0,77 0,37
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Ipodonicenue mabn. 6.3

1 2 3 4 5 6 7
Bonoc CesepHbiit 0,19 0,26 0,01 0,75 0,75 0,36
Kpugoe 0,33 0,30 0,06 0,70 0,71 0,40
Honroe 0,27 0,31 0,06 0,65 0,73 0,38
Cenno - 0,34 0,29 0,09 0,77 0,77 0,44
TOnemucre 0,35 0,08 0,04 0,41 0,77 0,37
Caanpsps 0,27 0,11 0,02 0,68 0,69 0,36
AJykcue 0,26 0,37 0,01 0,56 0,69 0,35
AnaykcHe 0,21 0,41 0,01 0,59 0,76 0,36
Emra : 0,36 0,10 0,04 0,61 0,70 0,38
Jlyxmitac 0,35 0,31 0,03 0,50 0,75 0,39
Bairreiin 0,36 0,08 0,06 0,70 0,67 0,38
Ob6enust 0,31 0,22 0,03 0,42 0,77 0,37
MsaTsmuc 0,31 0,21 0,02 0,55 0,68 0,35
Tayparnac 0,33 0,33 0,05 0,70 0,67 | 0,39
Tancrac . 0,24 0,01 0,02 0,72 0,71 0,35
JBuparuc 0,29 0,18 0,06 0,43 0,76 0,37
Buikokurguc 0,33 0,25 0,07 0,70 0,76 0,41
Bupusrait 0,33 0,27- 0,10 0,69 0,76 0,42
Hayry 0,33 0,25 0,03 0,67 0,65 0,37
Yugupuc 0,34 0,29 0,05 0,75 0,71 0,40
Baennc 0,29 0,29 0,07 0,60 0,79 0,40
Vero 0,27 0,29 0,05 0,67 0,78 0,40
Bebpycait 0,32 0,29 0,06 0,69 0,76 0,41
Bsuuaea 0,23 0,32 0,03 0,71 0,75 0,38
ABuIO 0,36 0,31 0,03 0,75 0,74 0,42
" Cenex 0,33 0,37 0,03 0,57 0,77 0,40
Casroe 0,25 0,24 0,06 0,74 0,82 0,41
Hoaxnacc I — cpenune o3epa »
Banozepo 0,48 0,24 0,02 0,62 0,52 0,36
IIyosepo 0,39 0,26 0,01 0,61 0,60 0,36
Ocgeiickoe - 0,42 0,26 0,02 0,61 0,64 0,38 -
Tlnemeeso 0,48 0,27 0,03 0,56 0,54 ' 0,37
Pasna 0,43 0,32 0,02 0,49 0,55 0,35
‘ Jlexumozepo 0,39 0,31 0,01 0,75 0,58 0,37
Otpagnoe 0,44 0,23 0,02 0,79 0,59 0,39
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Oxonuanue maba. 6.3

1 2 3 4 5 6 7
Cuynet 0,37 0,30 0,02 0,70 0,66 0,39
Mspens 0,37 0,32 0,03 0,75 0,67 0,40
JlaiimosroHT 0,42 0,30 0,03 0,70 0,64 0,40
JIpuBsTEL 0,48 0,26 0,05 0,58 0,63 0,40
Censsa 0,46 0,34 0,08 0,69 0,66 0,43
Cyxo3epo 0,48 0,35 0,05 0,82 0,62 0,43
Hapous 0,44 0,33 0,01 0,64 0,52 0,36
Komnozepo 0,49 0,28 0,04 0,81 0,57 0,41 -
Emmozepo 0,47 0,26 0,03 0,76 0,53 0,38
Veme 0,48 0,13 0,05 0,80 0,62 0,41
VYkmosepo 0,48 0,07 0,04 0,72 0,51 0,39

Tloxxnacc III — Gonsiune o3epa
Ymbo3epo 0,61 0,30 0,03 0,87 0,39 0,40
Tukmosepo 0,55 0,22 0,02 0,81 0,46 0,39
Hroxk 0,64 0,27 0,06 0,78 0,46 0,42
Jlexcozepo 0,64 0,35 0,08 0,75 0,47 0,44
Csmo3epo 0,58 0,21 0,02 0,73 0,46 0,39
Cenurep 0,61 0,43 0,03 - 0,76 0,49 0,42
Kepers 0,57 - 0,18 0,02 0,83 0,47 0,40
Tabauya 6.4
Kiiacc 03ep ¢ yMepeHHO-CHIBHBIM BO1006GMEHOM
Bozoem OtnenbHble IOKa3aTe (g;) MM
Fones Hae K Cl Wo
i 2 3 4 5 6 7
TToaxmace I — masnele o3epa

JepGoMbIcio 0,18 0,29 . 0,01 0,52 0,92 0,39
Top6uno 0,27 0,37 0,07 0,60 0,88 0,43
Cecuky 0,25 0,15 0,08 0,49 0,92 0,41
Junucuc 0,29 0,27 0,08 0,48 0,90 - 0,42
XKsepra 0,29 0,30 0,09 0,38 0,68 0,41
Opwmucry 0,27 0,03, 0,03 0,55 0,87 0,39
JlyGenckoe 0,31 0,23 0,05 0,78 0,90 0,45

Tloaxmacc II — cpemHume o3epa ¢ yAeAsHBIMH Bojgocbopamu ot 1 mo 25 |
E:E’;‘::;oo“' 0,46 032 0,03 0,50 0,67 0,39
Brironosckoe 0,43 0,30 0,03 0,48 0,75 0,41
YeproHOE 0,47 0,27 . 0,04 0,67 0,73 0,43
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Oxonuanue mabn. 6.3

12 2 3 4 5 6 7
Caups 0,48 0,30 0,08 0,77 0,68 0,44
Yyxnoma 0,45 0,28 0,03 0,75 0,69 0,42
Bewrozepo 0,41 0,24 0,06 0,34 0,80 0,40
o 0,38 0,29 0,06 0,39 0,80 0,40
Kperyonac 0,40 0,29 0,08 0,47 0,72 0,40
Cymosepo 0,41 0,21 0,03 0,48 0,70 0,38
Kaprosc 0,38 0,29 0,09 0,51 0,80 0,42
Ceiinozepo 0,40 0,11 0,05 0,55 0,69 0,39
Babure 0,43 0,00 0,03 0,46 0,77 0,39
Kpournosepo 0,50 0,19 0,08 0,55 0,71 0,36
KanenspsH 0,43 0,20 0,07 0,83 0,72 0,44
YepcTBATH 0,40 0,28 .| 0,07 0,51 0,78 0,42

Toaxnacc II — cpexnue o3epa ¢ yaensHBIMHE BojocGopamu ot 25 go 50
Koctamyxkima 0,40 0,31 0,11 0,70 0,80 0,46
Ortonoso 0,46 0,26 0,18 0,76 0,76 0,49
Alicsitac 0,43 0,30 0,18 0,74 0,71 0,47
JIMCHUKINTHC 0,44 0,29 0,19 0,54 0,80 0,47

Tlogxnacc Il — cpenuue o3epa ¢ yaeneHEIMH Bogocbopamu Gosiue 50
Tlapmany 0,42 0,31 0,38 0,63 0,78 0,53
3p3Berac 0,43 0,27 0,44 0,57 0,80 0,54
Jlymai 0,48 0,28 0,46 0,62 0,71 0,54
Acanmmaii 0,45 0,28 0,37 0,64 0,74 0,52
Yupui 0,48 0,27 0,27 0,68 0,74 0,50
3apacac 0,42 0,26 0,21 0,79 0,75 0,49
Yxosc 0,37 0,28 0,22 0,63 0,77 0,46
IOxupiit Jlakosit | - 0,44 0,29 0,22 0,75 0,73 0,49

Tlopkmacc ITI — Gonbiune o3epa

Koneuukoe 0,56 0,23 0,04 0,84 0,59 0,44
Poekyibckoe 0,57 0,37 0,09 0,80 0,57 0,45
Tumonsckoe 0,62 0,33 0,13 0,89 0,60 0,49
Onpo3zepo 0,62 0,24 0,06 0,59 0,54 0,42
Tanuuckoe 0,53 0,20 0,05 0,65 0,65 0,42
CyospeH 0,60 0,19 0,14 0,78 0,59 0,47
SHuCApBH 0,65 0,13 0,08 0,62 0,56 0,43
Cymozepo 0,58 0,17 0,09 0,75 0,57 0,44
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Ilepexon o3epa M3 Kilacca ¢ MEHBIIMM BOIOOOMEHOM B Kiacc
¢ GonpumM BoJ00OMEHOM HabaromaeTcs THO0 C YBETHYEHMEM ILIOIIa-
I BoxocOOpa M yAenpHOro Boxocbopa MpH OXMHAKOBOM 00beMe BOI-
HOM Macchl, 100 ¢ YBENMYEHHEM YIEIBHOTO BOJOCOOpa U yMEHBIIIe-
HHEM 00neMa IpH HEeU3MEHHOH Iomany Bogocoopa.

Tabnuya 6.5
Knacc 03ep ¢ CHIBLHBIM BOT00GMEHOM
Bomoem OtaensHele mokazatent (g;) MM
F, BACO Haﬁc K I Ci | WO

Tonxiacc II — cpexnue o3epa ¢ yaensHBIMH BogocOopaMu oT 1 go 25
TTamec 0,43 0,00 0,07 0,55 0,87 0,44
Py6ukio 037 | 025 0,05 - 0,97 0,88 0,48

Hoxmxnace I — cpexnue o3epa ¢ ynensHbpIMEu Bogocbopamu ot 25 o 75
IOnsaspeu | 040 0,18 0,29 0,78 0,90 0,54
Xysunrac 0,46 0,17 0,15 0,75 0,88 0,51
CumHO 0,41 0,19 0,29 0,42 0,87 0,49
Acasac 0,39 0,30 0,29 031 | 084 | 047
Bonsmoit Koncusips 0,45 0,19 0,23 0,56 0,85 0,50
Bupxymmc 0,45 0,30 0,25 0,50 0,88 0,51
Wnapait 0,37 0,29 0,13 0,60 0,90 0,47

TTomxmace 11 — cpemHue o3epa ¢ yaensHBIME Bogocbopamu Gosee 75
Manwiit Koncusps 0,44 0,19 0,93 0,69 1,00 0,75
Benoe (Benapyce) 0,38 0,29 1,00 0,76 0,92 0,74
Onrtymckoe 0,45 0,28 | 0,55 0,70 0,95 0,64
Anmasc 0,39 0,29 0,57 0,43 0,87 0,57
Tlomxnacc IIT — Gonpune o3epa ¢ yaedbHEIMH BogocOopamu ot 50 1o 75
Jluenasic 0,62 0,00 0,27 0,34 0,69 0,47
ByprHueku 0,61 0,08 0,24 0,34 0,68 0,47
TTopxnace III — Gonsimne o3epa ¢ yaeasHEIMH BOZocGopaMH ot 75 o 150

Tlynozepo 0,55 0,22 0,46 0,81 0,71 0,58
JlyBosepo 0,56 0,30 0,38 0,77 0,69 0,55
Caprait 0,57 0,20 0,39 0,74 - 0,68 0,55
Kum 0,60 023 | 044 0,52 0,73 0,56

Tozmxnace III 6onsmune o3epa ¢ yxensHEIMU Bogoc6opamu 6onee 150
Kopaboxa 0,55 0,29 0,64 0,81 0,77 0,65
Keiimsaunc .. 0,52 0,28 0,67 0,70 0,75 0,63
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ITepeuens o3ep ¢ cuUIBHBIM BOJXOOOMEHOM IpHMBeneH B Tabm. 6.5.
B paccmatpuBaemoil BEIOOpKE OTCYTCTBYyeT HOAKIACC MANBIX 03€p
C ymeneHbIMH BoxocOopamu oT 1 1o 25, ¢ mronaaiMu BOZoc60OpoB OT
10 1o 100 xm” u ¢ o6semamu BoxHOM Maccsl 10 0,001 kv®. Kimace 03ep
C CHIILHBEIM BOJOOOMEHOM, TaKMM 00pa3oM, IPEICTABICH MOAKIACCAME
cpemHMX H Oompmnx o3ep. Kaxmplii mojxiacce pacnagaercs Ha TpH
rpYNIBl B 3aBUCHMOCTH OT BEJIMYMHBl yAENBHOro Bomocbopa. Ilpu
9TOM rpajialliy UIKall YAEIbHBIX BOXOCG0POB UL IOAKIACCOB CPEHMX
U GONBIINX 03€p CYIECTBCHHO Pa3JINIHEL

ITpoBeneHre MHOrOMEPHOH KIIACCHU(UKAIINY I OSCpHBIX CHCTEM
30HB] H30BITOYHOTO U JXOCTATOYHOTO YBIAXKHEHHUS MO3BOJIAET YIECTh BCE
MHOroo0pasue (akTOpOB, BIMAIOIIMX Ha OIpENeIeHIe PAaCICTHBIX THI-
POJIOTHYECKHX XapPaKTEPHUCTHK, JIEKAIIMX B OCHOBE HCIIOIb30BaHHUA 03€D.

6.3. OTHeceHHe HEU3YIEHHBIX 03P K H3BECTHOMY KJIACCY

OTHeCeHVE HEM3YUYCHHBIX WM clabo M3y9YeHHBIX 03€p K OJHOMY
U3 H3BECTHBIX KJIACCOB PEIIAETCs NPONEXYypOH AHCKPHMHHAHTHOIO
aHanu3a. J[MarHoCTHKA BBITONHIETCS IO TPEM MOPGHOMETPUUCCKHM
XapaKTEPUCTUKAM: YIETBHOMY BOAOCOOpY, INIOMATH BOxoc6opa M
0o6peMy BomHOH Macchl. Ilo pesynbTaraM KIacTepHOIO aHalN3a Co-
CTaBIIEHH! 00YyYaroNIue BRIOOPKHU IJIsl TPEX KJACCOB BOJ0OOMeHa (Tabil.
6.6-6.9). '

Iomknace Maynbrx 03ep IPENCTABIEH TPEMs IpyNmamMu 00BEKTOB
cO CTabBIM, YMEPEHHBIM M YMEPEHHO-CHILHBIM BOJTOOOMEHOM (CM.
Tabn. 6.6). I'pynma ozep co cmabbiM BOJOOOMEHOM COCTOMT M3 JBYX
00bexTOB, ee rpymupoBounslii npusHak (I'Tl) — 1. Oszep ¢ ymepeHHEIM
‘BomoobmeHoM 42, I'll — 2. I'pynmna o3ep ¢ yMepeHHO-CHIBHBIM BOJIO-
obMenoM conepkuT § 00beKTOB U ee ['T] papeH 3.

Tabruya 6.6
Maneble.03epa pa3HbIX KAACCOB BOI006MeHa

TTI Haspanue o3epa K F, xm* W, xm>
1 2. 3 4 5
1 Jykomnsckoe 2,6 95,6 0,24
1 TInarsmo 4,5 54 0,125
2 {Pyrosepo 551 59 0,026
2 CBATO3€pO 11 100 51,1 : 0,067
2 Kpusoe 14,5 654 0,043
2 Houroe 14,89 32,6 0,043
2 Yepcten 7,52 18,8 0,025
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Oxonyanue mabn. 6.6

| 2 3 -4 5

2 Hyb6ent 6,86 77,5 0,026
2 Cenex 8,1 69,2 0,025
2 Anayxche 1,9 14,8 0,026
2 AJykcHe 1,8 28,4 0,074
2 BHIKOKIIHKC 17,63 - 66,3 0,018
2 Bupunrait 24,88 63,7 0,018
2 Baenmnc 16,78 39,1 0,019
2 Vcio 12,62 32,3 0,02
2 Bebpycaii 14,95 55,9 0,028
2 Ob6enus 8,37 489 0,023
2 Cenbo3zepo 5,7 18,24 0,018
2 Tmy6okoe 8,33 35 0,017
2 Bonoc CepepHerii 2,83 11,9 0,03
2 Benvkas Boxa 7,31 19 0,033
2 Iupckoe 413 37,2 0,031
2 CasaToe 14,1 24,7 0,012
2 Jlyxmrac 8,04 82 0,031
2 Hayry 6,8 64,9 0,033
2 AsgeIno 8,17 98,1 0,026
2 Yuuupuc 11,4 73,5 0,02
2 Mstsanuc 3,81 49 0,083
2 Tayparnac 13- 67,2 0,095
2 Caansaps 452 32 0,067
2 Baneiin 14,1 93,3 ~.0,09
2 Tancrac 5,7 21,2 0,052
2 CenHO 23,7 78,4 0,023
2 ITacMo3epo 3,2 13,44 0,018
2 Baxpasps 5,66 60 0,073
2 Xaanasips 2,7 26 0,023
2 TOmKo3epo 3,5 21 0,014
2 Kagromosckoe 4,67 31,7 0,017
2 Kypospeu 14,8 87 0,032
2 IOnemucre 9,06 87 0,024
2 Emra 10,9 101 0,061
3 HepbomeIcho . 2,04 10,2 0,002
3 Top6uno 16,4 32,8 0,005
3 CecHky 18,84 24,3 0,003
3 Junucuc 20,38 30 0,004
3 XKsepHa 23,11 37 0,005
3 Opmucty 6,67 32 0,006
3 Kamsio 32,79 . 69 0,008
3 JlyGenckoe 13;15 51,3 0,004
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Tabnuya 6.7

Cpexume 03€pa ¢ YMEepPpEeHHLIM H YMEPECHHO-CHILHBLIM BOI00OMEeHOM

TTI Hazpanue o3epa K F, xm* W, kM’
1. |Bsutozepo 4,6 450 0,79
1 |HIyoszepo - 3,14 1395 0,24
1 |Ocgeiickoe 3,9 206 0,15
1 |Pazma 4,04 229 0,493
1 [Jlexmmozepo 2,63 143 0,347
1 |Orpagsoe 4,17 275 0,284
1  |Msnxens 6,95 107 0,102
1 |JIaliMmomoHT 7,03 199 0,141
1 |Cenasa 19,45 352 0,11
1 [Cykosepo 11,5 423 0,184
1 |Hapoun 3,51 279 0,71
1 |Kososepo 8,85 486 0,36
1 |Emmozepo 6,66 372 0,682
1  |Ykmosepo 9,99 445 0,29
2 |Bepxnee OrmomMo3epo 6,32 346 0,1

2 |Brironosckoe 8,24 219 0,032
2 |Yepmonoe 9,93 397 0,045
2 |Csupp 19,1 415 0,085
2  |Bemosepo 14,1 173 0,015
2 |Uo 15,73 118 0,015
2 |Kperyonac . 20,3 1624 0,046
2 |Cymozsepo (Kombckuii n-oB 8,5 188,8 0,062
2  |Kaprosc 22 120,1 0,016
2 (Celtgosepo 13 162,5 0,067
2 . |babure 8,41 217 0,024
2 |Kpournosepo 21 187,2 0,051
2 |Kanewssps 18 218 0,046
2  |Yepcrars 16,26 152 0,021
3 |Kocromyxmickoe 28 151 0,017
3 |Otonoso 45,1 325 0,028
3 | AucuHukoiTHC 46,75 251,5 0,015
4 |Ilapmany 95,5 210 0,02
4 [3p3Berac 111,2 219 0,016
4 |JTywait 115,1 450 0,054
4 |AcanHait 91,8 306,6 0,039
4  |Yupui 67,6 419 0,038
3 |3apacac 53,41 108,7 0,03
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Tabnuya 6.8
Cpennue 03epa ¢ CHIBHBIM BOX00GMEHOM ’

TTI Hazpanue o3epa K F, xm? W, xm®
5 Py6uxio 11,74 110,8 0,005
6 IOnsaspeu 71,6 156 0,004
6 XKysuntac 38,07 335 0,005
6 CumHO 73,37 1783 0,006
6 Acasac 71,46 1472 0,009
6 Bonsuoit Korcusps 58 1 290 0,008
6 Bupxymic 62,13 279,6 0,005
6 Hwnapait 32,47 103,9 0,004
7 Mauztit Koncusips 233 256 0,001
7 Benoe (benapyce) 250 125 0,003
7 Onrymckoe 137 301,9 0,002
7 AnMasnc 142,4 149,5 0,006

IMoxmknacc cpemHUx o3ep pa3OWT HA IBE 00ydarou(ue BHIOOPKH —
C YMEPEHHBIM M YMEpPEHHO-CWIBHBIM BOJOOOMeHOM (cM. Tabm. 6.7),
a TaxkKe C CHIBHBIM BomooOMeHoM (cM. Tabn. 6.8). Ilpu stom o3epa
JOTIONTHUTENBHO Pa3leNieHbl Ha TPYNIEl B 3aBUCHMOCTH OT AHana3oHa
HW3MEHEHMS YAENbHBIX BomocOopoB (K). Tak, rpymma o3ep ¢ yMmepeH-
HBIM BOJOOOMEHOM npencrapineHa oovekramu ¢ K ot 1 mo 25, I'TI — 1.
O3epa ¢ YMEPEHHO-CHIBHBIM BOZOOOMEHOM 3aJaHbl OOBEKTaMH
¢ yxensHeIME Bogocbopamu ot 1 mo 25(T'II — 2), ot 25 mo 50 (I'TI — 3)
u 6omemre 50 (I'TI — 4). I'pynna o3ep ¢ CHIBHBIM BOZOOOMEHOM IIpei-
crasieda oovexTamu ¢ K ot 1 no 25 (I'TI - 5), ¢ K ot 25 no 75 (I'TI - 6)
u ¢ K 6omerue 75 (T'TI— 7).

IMomxace KpynHBIX 03€p NPEICTaBlIeH IPYNIoH 00BEKTOB ¢ yMe-
perssiM (T'TI — 1), ymepenso-cunsHeM (I'TI — 2) u cunsaemM (IIT — 3)
BOnOoOOMEHOM (cM. Tabx. 6.9).

PaccmoTpuM npuMep BBIPaOOTKU PEIIAIOMIEro NPaBHUIIa OTHECEHUS
HEH3YYCHHBIX ¥ CI1a00 U3YyYCHHBIX 03€p K 3TOMY KIIaccy.

Tabnuma 6.10 comepxuT napameTpsl MUCKPUMHUHAHTHBEIX (QYHK-
UM, U3 aHaIM3a KOTOPBIX CIEXYET, YTO JUI1 PEIICHHS THarHOCTHYe-
CKOM 3ajaum BIIOJHE IOCTATOYHO IPUMEHHUTH IBe M3 HuX: F1l u F2,
HMEIOIINE CyMMapHbIH BKJIaJ B OOIIyIO JHUCIIEPCHIO Ipoliecca BOJ006-
Mmena 100 %.
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KpynHnrie o3epa pa3HbIX KJaccoB Bog000MeHa

Tabruya 6.9

TTI Ha3zpanue o3epa K F, kM2 W, KM
1 Ymbo3zepo 7,6 2330 4,65
1 Tukiozepo 5,1 1056 1,67
1 Hiroxk 15 3212 1,81
1 Jlexcozepo 21,1 3495 1,43
1 Csamo3sepo 6,05 1610 1,78
1 Kepets 6 1339 1,62
2 Konsumxoe 9,6 1160 0,278
2 Posxynnckoe 22,4 1390 0,035
2 T'umonsckoe 33,1 2665 0,258
2 Onposepo 14,07 2560 0,6
2 Tanuuckoe 11,6 872 0,128
2 Cyosps 35,7 2087 0,55
2 SInucHspE 19,06 3641 0,42
2 Cymozepo (Kapenus) 22,06 1630 0,37
3 BypTHHEKH 59,6 2290 0,084
3 Ilynozepo (Komsckuii 1-B) 116 1130 0,054
3 Jlysoszepo 94,48 1266 0,076
3 Caprait 98,1 1363 0,079
3 Kum 109 1900 0,042
3 Kopo6oxa 160 1024 0,023
3 KetiMauuc 168 766 0,031
Tabruya 6.10
XapaKTepUCTUKM AMCKPUMMHAHTHBIX QyHKUMH
noxpmnsasr- | Corsenms |28 TN | TRNETR | TR S
Hast dynKuys SHACHUA JUCTIEPCHH, % | KPUTEpHIO A | pHIO Y-KBagpaT
1 1,99 91,1 0,28 59,8
2 0,19 8,9 0,84 8,4

KOHCTaHTH ¥ K03(bbUIMERTH IBYX JUCKPUMUHAHTHBIX (OYHKIHH,
npuBeAeHHbIe B Tabn. 6.11, MO3BOIIOT IOCTPOUTH MOMEIH JTUCKPHUMHE-
uHaHTHBIX Gyukuuit F1 u F2, 3amaBas HaTypanbHBIC 3HAYCHUS HCXOJ-
HBIX MOP(QOMETPHUECKHUX MapaMeTpOB KIACCH(QUKALMH, IO KOTOPHIM
OyIeT pelaTscst AMarsocTudeckas 3afada:
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F1=-12-0,03-K+0,01-F +40,7-W,
F2=-095+0,17 K-0,03F + 19,9 W.

(6.1)
(6.2)

Tabruya 6.11

Hecrannaprusopanubie KOIQOHIMEHTHI AHCKPHMHHAHTHRIX (yHKIHA

Tlapametp F1 F2
K -0,03 0,17
F 0,01 0,03
w 40,7 19,9

Koucranra -12 -0,95

Tabnuna 6.12 comepXUT KOOPAMHATH! IEHTPOMIOB TPEX TIPYIII
KPYIHBIX 03ep (C YMEPEHHBIM, YMEPEHHO-CHUIBHBIM H CHUIIEHBEIM BOJO-

oOMeHoM).
Tabauya 6.12
KoopauHaTs! rpynim eHTPOMI0B
T'pymnma o3ep Fl )
- 6,2 0,85
2-51 —0,005 -0,21
3-s —-1,524 0,87

Marpra BHYTPHIPYIIIOBBIX KOPPEIAINH HCXOXHBIX MOPHOMET-
PHYECKIX [IaPaMETPOB KIAaCCHGHKAIUKM MEXIy cob0i nonapro (Tabu.
6.13) DoKasbIBaeT, 9TO MEPEMEHHBIe HOBOJBHO c1abo (Ko3hdUIHeHTEI
koppesiu # < 0,5) xoppenupyoT Mexxy co60i, Ho3TOMY KaxIas U3
HHX B OTHEILHOCTH HECET CBOIO JIOMIO MHPOPMAITHH.

Tabnuya 6.13
Martpuua BHYTPHIPYNIIOBBIX KOPPelsuii

TIapamerp K F w
K 1 0,45 -0,08
F 045 1 0,27
w 0,08 0,27 1

PC3YJ'II>TaTLI JUCKPUMHWHAHTHOTO aHajin3a BCCX PACCMOTPCHHBIX
03€p 30HBI H30BITOYHOTO M JOCTATOYHOIO YBIIAXHCHUS IIPEACTABICHB]

Ha puc. 6.1-6.4.
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TaxuM 06pa3zoM, B Pe3yNbTaTe PENICHUS 3a[a4d JUCKPAMUHAHT-
HOTO aHATM3a MOJMYYEHbl PENIaloNIMe NpaBHUIa OTHECEHUS HEU3YUEH-
HBIX WM C1ab0 M3yYEeHHBIX 03¢p K M3BECTHOMY KIacCy BOJOOOMEHa.
IIpu 5TOM KCIIOJIH30BAHBI TAKHE BELYIIHME MOPHOMETPHIECKHE XapaK-
TEPUCTHKY 03epa, Kak MIIOIaIh ero Boxocbopa, yAeIbHEIH Boxocbop 1
o06beM BOIHOM Macchl. Berauciiegue o 3TUM napaMeTpam I JUarHo-
CTHPYEMOr'0 03epa AMCKPHMHHAHTHBIX QyHKIMM F1 1 F2 u ucnomns3o-
BaHME WX KaK KOODAMHAT IO3BOJAET ONCHMTH yIaJeHHe 0OBbeKTa OT
HEHTPOMIOB U3BECTHBIX KJIACCOB, OAKIACCOB ¥ TPYIII O3€P.
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' 7. YPOBEHHbIV PE)XXUM O3EP
PA3HbIX K/TACCOB BOAOOBMEHA

7.1. CocTosiHNe H3YICHHOCTH YPOBEHHOr0 Pe:KuMa 03ep

MBHoOrouYHcneHHble UCCIeOBaHU BPEMEHHBIX PANOB KoneGaHui
YpPOBHSI OKEaHOB, MOpell M 03€p, IPOBEACHHEIEC I Pa3NUIHBIX (H3H-
KO-TeorpaMuecKuX YCJIOBHH, INO3BOJIMIM TOMYyYUTh 0O00OIIEHHEIE
OLICHKH CHEKTPaIbHOM S(w) M AByX4acTOTHOM cHEKTpansHOoH S(®, Q)
IUIOTHOCTH KonebaHuit ypoeeHHoN mosepxHocta [11]. ITokasano, gro
rpaduk 06OOIIEHHON THIMYHON ONEHKM CIEKTPANLHON IUIOTHOCTH
S(), BHIYMCITEHHON B CTANMOHAPHOM NPUOTIDKEHNHN K aHATH3HPYEMO-
My Tpoleccy, MMeeT BHJ MHOTOBEPIIMHHOM KpHBOH C XOpOIIO BHIpa-
)KEHHBIMH JHEPTOHECYIIMMH 30HAMH B ONpPENENCHHBIX [IUANa30HaX
qyacToT. B coorBercTBUM C ¢axropamu, 06yCIOBIMBAIOIMMY KoaeGa-
HUS, ¥ BPEMEHHBIMHM MacIiTa0aMu KoneGaHMil ypOBEHHOH IOBEPXHO-
CTH YaCTOTHBIM CIEKTP NPHHATO AENUTH CIEAYIONIMM 00pa3oM:

— IMala3’oH MEXIOoXOBOM (MHOroneTHel) H3MEHYMBOCTH, 00y-
CIIOBJICHHBIHA BIMIHHMEM TII00ANBHBIX (aKTOPOB KIMMATOIOrHYECKOTO
xapakrepa (mpu ® < o, = 2n /T, T, =~ Ton);

— IHana30H Ce30HHOH (BHYTPHTOIOBOH) M3MEHYMBOCTH, CBA3aH-
HBIH C BIMSHUEM Ienuoreopu3ndeckux GakropoB (IpH @) < ® < @y =
=21/T,, T = Mecan); .

— JMana30H CHHONTHYECKOH M3MEHYHBOCTH, OOYCIOBICHHBIH H3-
MeHEHHEeM LUKIOHMIECKON AeATenbHOCTH atMocheps! (Ipu o, < o <
w3 = 2n/T3, T3 ~CcyTKH);

— IHANAa30H CYTOUHOW ¥ BHYTPHCYTOUHOM M3MEHYHUBOCTH, CBA3AH-
HBIH C BO3ICHMCTBUEM IPUIMBO-OTIMBHBIX CHJI (B OKEaHaX M MOpSX) U
(axTopOB, BBHI3BIBAIONINX CEHIIeBble KoneGaHnsd YpoBHA (HIpH 3 < ® <
w4 = 21/Ty, Ty ~4ac); '

— AHANa30H MEeIKOMACIabHbIX GurokTyammii (4 << ).

TIpu HCCIENOBaHMHE YPOBEHHOIO PEXMMA 03€D OCHOBHOE BHHMA-
HME, KaK IPaBHIIO, YAEIETCA HX MHOTOICTHHM KonebanmaM [46, 124].
Pexke paccMaTpvBaeTCs BHYTPUTONOBOM Xox [48, 49, 124]. IlpakTiue-
ckH 6e3 BHHMAHHA OCTa€TCs JHamna3oH CHHONTHYECKOM, CYTOYHOH M
BHYTPHCYTOYHOH, a TaioKe MEIKOMAacIiTaOHOM H3MEHYMBOCTH. Kak
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[PABHMJIO, HE YYMTHIBAETCS M HCKAKAIOIIEE BIMSIHHE AHTPOIOIEHHOH
HATPY3KH, TPEXAC BCETO HA PEIHOH HpHTOK — TJIABHBIA 3JIEMEHT BOJ-
HoTro OamaHca o3epa.

HcxomapiMi TAaHHBIME U1 BBIABIICHUS 3aKOHOMEPHOCTEH H3Me-
HEHHS YPOBHSA B 5TOM JMAaIla30HE 4acToOT, KaK IPaBMIO, CIyXaT Bpe-
MEHHBIE PSIbI CPENHETONOBBIX 3HAYCHMH B KOHKPETHbIX IIYHKTaX Ha-
6monenmit. Takue psasl B OCHOBHOM He npeBbimaroT 100 jer, a Han-
boiiee yacto comepxkat ymmk 40-50 3HadeHni. HecMOTpsI Ha yHUKaNb-
HOCTH KaXJIOTO-BPEMEHHOT'O Pslia H3-33 OTPAHHIECHHOCTH JUIMH peant-
3aI[Hil TOCTOBEPHOCTE CTATHCTHYCCKUX OIIEHOK CIIEKTpa S(®) JOBOJIBHO
Mana. I1oaToMy MHOTHE 3aKOHOMEPHOCTH CIIEKTPalbHOH CTPYKTYPHI
B OTOM JMala3oHe 4acTOT JO CHX IIOp He PacKpHITHI, a P MOIy4YeH-
HEIX PE3YIbTaTOB MO-NPEXHEMY TUCKYCCHOHEH. Tak, HEKOTOphIe HC-
ciepoparem [86, 100, 131] cunraroT, 9TO B JQHAama3oHEe MEXTOTOBOH
HU3MEHYHUBOCTH CIIEKTP YPOBEHHEIX KOJeOanui OIIM30K K CreKTpy Oero-
ro WiM KpacHoro myma. BpeMeHHas W3MEHYHMBOCTBH IPOIECCA MOXKET
OBIT C JOCTATOYHOH TOYHOCTHIO ONHCAHA B TEPMHHAX MOMENBHBIX
NPOIECCOB  aBTOpErpeccHd — cxoip3sdmero cpemanero (APCC).
AM. Jloranosckuii {45, 46], A.B. Ulnurauxos [136, 137] BeiaessiroT
B 3TOM JMANa30He YacTOT NUKIMIECKHe KonebaHus ¢ nepuogamu 5—6,
22,26, 35-42, 90, 1850 net. COOTBETCTBEHHO CYIIECTBYIOT ABA OCHOB-
HBIX IOJX0/a K MMOHMMAaHWIO HPUYUH (OPMUPOBAHMS MHOTOJIETHHX
xoneGauumit ypoBus. [lepBpIH (IEeTePMUHHCTHYECKHH) IOAXOJ TOCTY-
JIMPYET, YTO OCHOBHBIE HCTOYHUKHM KosieOaHMH M3BECTHRI. B aToM ciy-
yae WCCIEAYEMBI MpOoIecC OINCHBAETCS HEKOTOPBIM YpPaBHEHHEM,
B KOTOPOE YK€ 3aJ0KEeH MEXaHU3M (hOPMHUPOBAHHA €T0 U3MEHIUBOCTH
[73, 127]. CTOopoHHMKHM 3TOTO MOAX0JA TaKXKe JEHadl MONbITKM yCTa-
HOBJICHHA KOJMYECTBEHHBIX CBA3CH MEXIY YPOBHEM H DPa3IMYHBIMU
BBIHY>KAaromuMu ciaMy. OHako B OOIBIIMHCTIBE CIIy4acB TaKHe I10-
OBITKM HE @iy IIOJIOKUTEIBHBIX Pe3YJIbTaToB, IOCKONBKY O03€pHas
CHCTEMA CYLIECTBCHHO MCKaXaeT X0/ BHEMIHUX (axTOpOB NpPH TPaHC-
¢dopmaruu uX B ypoBeHb. [103TOMy MHOTHE HCCIIENOBATENN OrPaHUYH-
JIMCh KaYeCTBEHHOH OIEHKOH 3THX CBs3ei. BTOpoil (BepOsSTHOCTHEI)
HOAXOJ TIPe/IoaraeT, YTo U3MEHEHHs YPOBHS NIPOUCXOIAT OKOJIO He-
KOTOpOro cpexHero 3HadeHus. Ilpm 5ToM BO3HUKAaeT HeO6XOAMMOCTH
U3ydeHus MexaHu3Ma (OPMHPOBAHMA MHOIOJETHEH H3MEHYHMBOCTH
YPOBEHHBIX KOTIEOaHUH ¢ HCIIOIb30BaHMEM, HALIPHIMED, BEPOSTHOCTHBIX
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MoJeNiel epenaTodHeIX QYHKIMA, MO3BOJLIOMMX MOACIHPOBATE IH-
HAMWIECKHE CHCTEMBI CO CIIyYalHbIMU BXOIOM M Bhixomom. Ilpu aToM
noaxone M.HM. Byapiko 1 M.HU. Onmu [19] B xagecTBe BXOAHBIX QYHK-
IM#  OPUHMMAIOT = CIy4YaifHEle COCTABJAIOMME BOJHOTO OanaHca,
a A.C. I'puropeeB — ciydaiHble KoJeOaHWS ‘ TAKHX KIMMATHIECKUX
($axkTOpoB Kak TeMIepaTypa BO3ZyXa M armochepHsle -ocanku [37].
B obonx ciydasx hopMUPYIOTCS CEpHH MOBBILEHHOTO U IOHWKEHHOTO
CTOSIHHS YPOBHS OKONO cpenHero 3Hadenus. [IpeobpasoBanue BXOIMHBIX
GyHKIMA B YPOBEHb ¥ B 3TOM CIIyJae CBSI3aHO C IPHMMEHEHHEM KPUBbBIX
pacipeneneHms, napaMeTpsl KOTOPBIX TAKKE BO MHOTOM OHPENEIIIIOT-
cs- CTpoeHHeM o3epHbIX cucreM. CTOpOHHHKaMH  CTOXaCTHYECKOTO
TIOJIX0/la K aHANM3Y, PacdeTy M NPOTHO3Yy YPOBEHHOTO pPEXHMa 03ep
seisiorest H.A. Barpos [10], O.A. Ipo3smos u T.B. Iokposckas [57].

KauecTsennsle npencTaBnenns 00 0COOEHHOCTIX BHYTPUTOXOBBIX
KxonebaHuil ypOBHEH 03€p paccMaTpHBaeMOro pernoHa u3BecTHE! [101—
108]. Tax, nns u3smMeHeHuH ypoBHs Boas! 03ep Konsckoro monxyoctposa
XapaKkTepeH BECEHHHUI MOABEM, CMEHAIONMICS MOCTENEHHbIM ClaoM
K OCEHHU M 3MME M IPEPHIBAIOINHIICA HeOONBIMMY ETHUMH ¥ OCCHHM-
MM TOABEMaMH M3-33 NOXKAeH. BeceHHUI orheM HAYMHAETCA B Hadajie
Mas, €ro -MHTEHCUBHOCTE JoXoauT 10 10-15 cM B cytku. HanGonwime
YPOBHH HaOMIONAIOTCA dYalle BCETO IPH JENOCTABE WIM B IIEPHOJ
BCKPBITHs BOJOEMOB, B CPEHEM ‘B KOHIIE Mas — Hadane urons. Iloxus-
THE YPOBHA COCTaBNsET B cpemueM 60—130 em. Craj IIOmoBOXbA HOCHT
3aTDKHOW XapakTep M NPOROIDKAETCA O KOHIA MIONI — Hadala aBry-
cra. OceHHMe MAaBOJOYHBIE NOXBEMBI He mpeBbmuarT 20-50 oM.
B Teuenme 3uMHeTO nIeprona MPOUCXOIUT CHYDKEHHE YpoBHs Ha 1040 oM.

Osepa Kapenun xapakTepu3ylOTCsl CHEAYIONIMM YPOBEHHBIM pe-
JKMMOM: BECCHHMH NOABEM HACTyNaeT B Mae — mone. Cral oNoBOabs
IUIaBHBIM, HapyImaeMblil MHOTAA OTAENBHBIMH IIOBHINICHUAMM H3-33
BBINIAJIAIONMX OCaAKOB. JIETHMH MMHHUMYM Ha KPYIHBIX O3€pax Ha-
GmoaeTcs B CeHTAOpe, a Ha MANBIX — B UIOJE—ABIyCTe. 3UMHEE TIOHH-
XKEHHE YPOBHEH [0 HaMHM3MIMX TONOBHIX 3HAYCHHI NPHXOIMTCA Ha
MapT — anpens. J{ns 6onpmMHCTBA GONBIINX U CPEIHHX 03€P TOJIOBBIC
KoneOaHus ypoBHeil HeBenukH, He Gonee 1,5 m.

bonemmacTBO 03¢p CeBepo-3ananga Poccun nuTaercs 3a c4er 1o-
BEPXHOCTHOTO CTOKA, KOTOPBHIH OCYIIECTBISAECTCA 4epe3 CeTh €ro IpH-
TOKOB. ['0110BBIe KONEGaHust YPOBHEH Ha 03epax cocTaBIAioT 20—50 oM.
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B rozmosoM xo7ie ypoBHs HabmI0gaeTCa MOALEM B IIEPHOJ CTOKA TAJIBIX
BoA. OH HayuHaeTCs B IIEPBOH IIOJOBUHE alPENI U JOCTUIaeT MaKCHMY-
Ma B KOHIE aIpeii — nepeoH nonosure Mas. Crax moJoBObsS B OCHOB-
HOM TIaBHBIM. OCeHHMI NOKAEBOH HOABEM HaOMIOMAaeTCs B OKTAOpE—
Hos0pe, HaUHU3IIMH FOOBOH YPOBEHL HACTyHaeT B (eBpajie—Mapre.

BeceHHee MOBRBIIIEHNE YPOBHA 03€p JCTOHHM HAYHHAETCH B KOHIIE
Maprta u cocTaBmieT 25—-100 cm. HauBbicie ypoBHM Ha GONBIIMHCTEE
03€p HACTYNAIOT NPAKTHIECKH OJHOBPEMEHHO BO BTOPOH IeKaje anpe-
aq u croar 1-2 mug. Cnax Hanbonee HHTEHCUBEH B Mae — uioHe. Hus-
KM€ JICTHE-OCEHHME YPOBHH HAPYLIAIOTCS KPAaTKOBPEMEHHBIMH MOAKE-
MaMH, OOYCIIOBICHHBIMH - MHTCHCHBHBIMH OcCaikaMmd. IlOHDKeHHe
YPOBHA B T€YeHHE 3UMBI cocTaBiieT 10-40 cM, MUHUMANBEHBIH YPOBEHD
oTMedaeTcs B peppane—mapre. ['omoBas aMIUIUTy 1a KOJIEOAHKS YPOBHS
cocrasuser 70-90 cm.

Ha ypoBeHHBIN pexuM o03ep JIaTBUM pelraroiiee BIMIHHE OKa3bl-
BalOT CTOHHO-HATOHHEBIE SBJICHHS MOPS, C KOTOPBEIM COOOIIAIOTCA 03€-
pa. Haubonsmive ypoBHH Ha 3THX 03epax HaOIIOTAIOTCS BO BpeMs 3U-
MBI U TIO3AHEH OCEHBIO BO BpeMsl IITOPMOB, HAUMEHBIIHE — B Mae—HIO-
He. K BomoeMaM ¢ yKa3aHHBIM BBIIIE THIOM KOJIeOaHHS YPOBHS OTHO-
carcs ozepa Kum, babure, Ourype, Jluenasc u Ilamec. YpoBeHHslit
PEeXHUM MOPEHHBIX 03ep OOYCIIOBIEH ITaBHBHIM. 00pa3oM AESITENbHO-
CTBIO TaJIOLO CTOKAa M JOXHEBHIX BOA. [losToMy mnsa HUX xapakTeped
BECCHHUH NOABEM YPOBHS, CMECHAIONIMHCS MOCTENEHHBIM €0 CHaI0oM
K KOHIly JIeTa M Hayally OCeHH. BeceHHuil moxbeM ypoOBHs Ha o3epax
JlaTBum HayMHAaeTCA B IEPBOH IOJIOBHHE MapTa, MAKCUMANBHBIH ypo-
BEHb HaOIOZAeTcss B KOHIE ampens. [IpooiKHTENbHOCTH CTOSHUS
CaMBIX BBICOKHX ypoBHeH 0T 2 no 10 muei. MHTEHCHBHOCTS ciafia B 2—
3 pasa MeHBIIE MHTEHCHBHOCTH moxbeMa. B 3umHuil nmepuop xoneba-
HUS YPOBHA HE3HAYMTE/bHbl, MUHUMYM HACTYIIA€T B MapTe, HENnocpe-
CTBEHHO Iepell HayaloM BECEHHEIo 1oaoBoApsi. CpemHss romoBas aM-
WMty Na Konebanus ypoBHs cocrapiiet 50-150 cum.

Ilo ypoBeHHOMY pexuMy . 03epa JIUTBBI HenATCS HAa TPH THUIA.
K nmepeoMy THIy OTHOCATCS CHIBHO NPOTOYHEIC 03€pa, YPOBEHHBIH
PEXUM KOTOPBIX B TEUEHHE BCETO rofa B 3HAYUTEILHOH Mepe 00yCIIoB-
JICH PEXUMOM IIPOTEKAOMMX dyepe3 HUX pek. it o3ep sToro Tuma xa-
pakTepHB! OoNbIIME aMIUTHTYAB! konebanui ypoHa (1 M u Gonee) u
Halmu4gue JO0XICBBIX NaBOAKOB. Ko BTOpOMy THITy OTHOCATCA 03€pa,
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HMeEIOIINe He3HAYUTENbHBIE IIPUTOKH, KOTOPEIC BIMSIOT Ha YPOBEHHBIN
PEeXMM TOJHKO BO BpeMs IONOBOXUH. BicOTa BECEHHETO NORHATHA
YPOBHSA COCTaBISET HECKOJBLKO JECATKOB CaHTUMETPOB.  TpeTuit THI
BKJIIOYAET 03€pa, YPOBEHHBIH PEXUM KOTOPHIX 3aBHCHT IJIaBHBIM 00pa-
30M OT 0coOEHHOCTEeH NpUTOKAa IPYHTOBHIX BOI. I'omoBas aMmuuTyna
Kone6annii ypoBHS BeCbMa HEe3HAYUTEbHA.

Jina ypoBeHHOro pexxuiMa o3zep benapycu xapakrepeH BeCeHHMMH
NOIbEM, HAYMHAIOIIMICA B cepeuHe MapTa. MakcuMallbHBle YPOBHH
OTMEYaIOTCs B anpele, Bpicota nogsema coctapisier 30-120-cm. Craxn
TIOJIOBOABS IUIaBHBIM, 4acTO Hapyliaercs MOXKIACBBIMH NABOIKAMH.
B ocenHuii nepmoz KpaTKOBpEMEHHBIE NOXBEMBI YPOBHS ,IIOCTPII‘a}OT
3040 cM, 3uMHIE KONEOaHUs YPOBHA HE3HAYUTCIIBHEIL.

Jng ypoBeHHOro pexHmMa o3ep ceBepo-3anagHoil yactu Bepxue-
Bomxckoro paiona XapakTepeH BECCHHHH IOObeM, Ha9MHAIOIIMNHCA BO
BTOpOH NONoBHHE anpens. Bricora moguaTus ypoBHs konebmercs ot 20
10 120 cM. MakcumainbHBIH ypoBeHs HaOMoaeTcst B IEPHO) BCKPHITHSA
BOJOEMOB, OOBIYHO B KOHIIE anpens — Hadane Mas. Cnax ypoBHS IUIaB-
HBEIH, B OTHENBHBEIE TOIBI HAPYIIAETCA JIETHE-OCEHHUMH IOXIEBBIMH
naBoJIkaMy ¢ NoAHATHEM ypoBHS Ha 20-40 cm. B 3suMBUH nepuonx m3-
MEHEHHU YPOBHS] HEe3HAYUTEIIBHEIL.

ITpakTaecku Bece 03epa paccMaTpuBaeMoi Teppuropun CeBepHO-
TO Kpas ABJIAIOTCA OOHOTHNHBIMH IO FOJOBOMY XOXy ypoBH:. BecHoi
HaNOJIHEHNE 03ep HAYMHAETCA eIl NOAO JIBAOM B CPeIHEM 3a MeCHIL A0
HaCTYIUICHUA MaKCHUMaNnbHOIO YpOBHs, KOTOpPHIH HacTynaeT gepe3 5—10
IHEH IIociie OYMINCHHA BOZOEeMOB oTO JibAa. Ha Hebonbmiix o3epax
BRICOTa ITOAHATHS ypoBHA cocTaBiaeT 0,8—1,4 merpa. Cnax nomoBoabs
npopoipkaercs 1-2 mecsna. Huskoe crosavie ypoBHA B JIETHE-OCCHHUN
Ce30H OOBIYHO IUTUTCA-OKOJIO OBYX MecAleB. JI0KIEBbIE NMaBOIAKH MO-
TYT 3aTAHYTh CHaJ [ONOBOIbS, & OCEHBIO BEI3GIBAIOT IIOXHEM YPOBHA
1o 0,3-0,5 M. 3uMO# IIPOUCXOAUT IIIABHOE CHIDKECHHE ypOB}m K KOHILY
ce30Ha 00br9HO cocraBimomee 0,1-0,3 M.

7.2.,(I)oprHpOBaHHe YPOBEHHOI0 pe»knma o3ep

O,HHPIM n3 OCHOBHH‘X. MCTOAOB HCCIICONOBAHHA KOJIHYCCTBCHHBIX
COOTHbIIICHI/Iﬁ MCEXAY OTACIbHBIMHA q)aKTOpaMPI BOJHOI'O pe)l(HMa Ipo-
JOJDKACT 0OCTaBaThCd METOXA BOIHOIO 6amanca. On OCHOBaH Ha ClIe-
AYIOIOEM paBCHCTBC — A J'I}OGOI"O 06’I>CMa IIpOCTpPaHCTBA, orpaHquH-
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HOTO HEKOTOpOH IPOM3BOJIBHOH IOBEPXHOCTHIO, KOMUYECTBO BOIEL
BOILUEZMICH BHYTPb 3TOIO MPOCTPAHCTBA, 33 BEIYETOM KOIMYECTBA BO-
Ibl, BBINIEIUECH HAPYXKY, HOIDKHO PaBHATHCS YBEIMYECHHIO (YMEHBIIIE-
HUIO) KONMYECTBA €€ BHYTPH JAHHOTIO oO0beMa. DTO. paBEeHCTBO COpa-
BEIJIMBO IS JIIOOOTO NPOMEXKYTKA BPEMEHM U IS MPOU3BOJIBHO B3s-
TOTO IIPOCTPAHCTBA, OTPAHNYEHHOI0 3aMKHYTOM IOBEPXHOCTBIO.
Hcxons u3 3TOTO HOJOKEHHS, NPENCTABIIIETCS BOSMOXHBIM IIPO-
H3BOIMTH CONIOCTaBJICHUE OTAENBHBIX HCTOYHUKOB NOCTYIUICHHS BIaru
B pa3snMYHbIC IIEPHOJBI BPEMEHH B NIPEENbl N3y4aeMOH TEPPUTOPHU H
YCTaHABJIMBATh CTENCHb MX BIMAHHA Ha oOIMHA XoX (OpMUpOBaHMS
BOJIHOTO PEXHMMa U3y4acMoro o6nsexTa. MeTox mo3gonseT KOCBEHHBIM
IyTEM ONPEAEIHUTE.TI0 Pa3HOCTH MEXIY H3yJacMbIMH, BETHIMHAMH O~
HY M3 KOMIIOHEHT BoxHoro Oamanca. OOmmit BHI ypaBHEHHS BOIHOTO
6as1aHCca BOXHEBIX aKBATOPUI MOXKHO IIPEACTaBUTH CIIEXYIONIM 00pa3oM:

ZH ZP A4+ H,

rae X 17 — CyMMa NIPUXOIHBIX COCTABJIIIOIIIX 6ancha X P — cymma
PacXOAHBIX COCTAaBILIIOMUX OanaHca; %4 — cyMMa aKKyMYJISIHOHHEBIX
KOMIIOHeHTOoB; H — HeBsA3Ka OanaHca.

B 3aBucHMOCTH OT periaeMoH 3aJadgu OamaHC MOXKET OBITH CO-
CTABJICH 3a pa3IM4YHbIe MHTEPBAJLl BPEMEHH, @ BCE €I'0 BEJIMYMHBI MO-
TYT OBITH -BBIPa)KEHB! B MHJUIMMETPaX CIOSA, NPUXOAALIErOocs Ha BOJ-
HYIO TOBEPXHOCTD, HJIH B 00HEMHEIX CIMHHUIIAX.

VY4uTeBaz TONBKO OCHOBHEIE COCTaBILIIOINHE OalaHca 3a HEpHOJ
BpeMeHM 7, YpaBHEHHE AJI CTOYHBIX 03€p IPHHHUMAET BHA!

I, + I —C-H+H=+4,,

rae 11, — DOBEpXHOCTHBIN TPUTOK; [1,. — OCaJKu, BEIIABIIME HA 3€pKa-
1o o3epa; C — crox; H — ucnapenune; H — HeBsa3ka Oanmasca; 4; — akky-
MYISAOUOHHBIE KOMIIOHEHTH.

PaccMoTpuM 0COOEHHOCTH BPEMEHHOH H3MEHYMBOCTH COCTaB-
JAIOIMX BOJHOIO OajaHca 03ep HAa NpUMeEpe TaKUX YHHKAaIbHBIX BOJ~
HBIX 00BEKTOB, Kak Jlagoxckoe o3epo u o3epo Mmsmens. B coorBeTcT-
BUH C pa3pabOTaHHOH MHOTOKPUTEPHANIbHOH KiaccH(UKauued 3Tu
03epa BXOIAT B KIACC «YHHMKAIBHBIX», HO CYIUECTBEHHO OTIMYAOTCH
110 BeJM4UHE BOI00OMeHa. JIaoKCKoe 03ep0 OTHOCUTCS K KIIACCy 03ep
co cnabpiM BozoobMeHOM (mepuos Bogoobmena 11-12 ner), a o3epo
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HimpMeHs — K KIIaccy 03ep ¢ CHIBHBIM BOZOOOMEHOM (TIepHOR BOX0O6-
MeHa 2 Mec.). Ilompo6HO BOIPOCH pacdeTa COCTABIAIONINX BOIHOTO
Gamanca 3THX 03ep IO MECIYHBIM MHTEPBAJaM BPEMEHHM 32 MPOLOIDKH-
TENBHBIN TIEPHOM, BKIIOYAs ¥ JIEIOBYIO cocraBmeomon paCCMO’l‘peHLI
B paborax [48, 83, 146]. :

Jlamoxckoe 03epo — KpyHmHEHMIMH BOZOSM, EBpoTibl, HMeeT ILIO-
noians 3epkana:17 900 KM , Gacceitna 260-000 KM? , 3aKIIOYCHHEIE B 03¢e-
pe 3amachl BOIbI COCTARISIOT 837 KM, VAEHbHEIH Bogoc6op paseH 15,5,
BHemHni BogooOmen — 0;08.. O3zepo, ero BomHbIe H GHONOTHIESCKHE
PECYPChE IIMPOKO HCIOIB3YIOTCS B XO3MMCTBEHHBIX HEBIX. DTO NPexae
Bcero BomocHaOxkeHne CeBepo-3anagHoro SKOHOMHYECKOTO PErHOHa,
pBIOHOE XO3SHCTBO, CYIOXOICTBO, pekpeamua U T. 1. Ha BomocGope
03epa IPOBOIATCS Pa3NMYHbIE XO3HCTBEHHBIE MEPONPUATHS, PE3yb-
TaTOM- KOTOPHIX ABIICTCA YXyAUICHHE KadeCTBA O3€pHOH Bousl. Jla-
IOXCKOE 03ep0 ¥ ero 6acceiiH MpeACTaBIMIOT CO00H MOIHYIO HHEPIY-
OHHYIO CHICTEMY, KOTOpas YyTKO pearrpyer Ha KpyImHOMACHITaGHEIE
H3MEHEHHs MereoyCloBUM M KimMaTa Ha cesepe Eppomsl. Ilpu aToM
MEHSIOTCA YPOBEHb BOIBI B 03epe, (HUKCHPYIONHMH BOXHBIC PECYpCHL,
CKOPOCTh BHEIIHETO BOZOOOMEHa, BIHAIONIAsA HA CAMOOUYMIIEHHE 03€pa,
crok Hesbl 1 T.1L :

IlpuHyMas cTOK M3 KpyIHEHIIEH 03epHO-PEIHOM CHCTEMBI CEBEPO-
Boctoka Espomnnl (Caiimo-Byokcuuckoii, Onexcko-Ceupckoii u Nnb-
MeHb-BommxoBckoi), Jlazoxkckoe 03epo B KOHEYHOM CUETe OTpa)kaeT
0CcOOEHHOCTH BOJHOTO pekuMa Bcero paiiona. Ilocnequne mccnenona-
HUA 03epa, 000OHICHHEIC ¥ OIyONMKOBAaHHBIE B TPYAaX MEXKYyHApO-
HOro cuMnosuyma [145; 151, 152, 155] u monorpaduu [75], maoT Bce-
CTOpOHHME NIPEACTABICHUA 06 3TOM IPUPOAHOM OOBEKTE.

s pacyeTra CyMMapHOTro NpHTOKa B JIamoxcKoe 03epo MCHONb-
30BaHBI CpeIHEMECAIHbIE PACXO/IbI BOIbI 32 pacCMATPHBAECMBIA NEPHUOL
no Bonxoy, CsupH, Byokce, Omonke, Bunmine, Cscu; SIHuc-HOKH,
IMame. Ctok no 3TUM: pekaM cocrtaBiiier 6omee 90 % cymmaproros npu-
TOKa B 03€p0. 3a NEpHOJ OTCYTCTBHUs HAONIONEHHUI N0 HEKOTOPHIM U3
pek mo 1944 r. crok Opu1 cocTaBieH mo ananoraM. C HeOCBeHIEHHON
HaOIIONCHIAMH IUTONIAAH CTOK BOCCTAHOBJIEH ITyTEM OTHECEHHS MOIY-
751 CTOKA PEKM-aHANIOra K pAIOM pacTiOIOKEHHOM miomamy. Mecadnsie
aTMoc¢epHble ‘0CaaKH (KMIKHE M TBEPIBIE) NOACUMTHIBAIUCH 10 Me-
TeoctanusM Hosas Jlagora, Ilpuosepck, CeupHna ¢ y4eToM Iwioiam
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03epa, TATOTEIOMEH K CTaHIuAM. PacueT ucnapeHus ¢ BOQHOM IOBepX-
HOCTH NPOBEIEH IO JAHHBIM 3THX Xe craHmuid mo ¢opmymne I'TH,
a-UCHapEeHHe €O JbJa U CHEXHOTO OKpoBa — 1o ¢opmyne ILIL Ky3s-
muHa. CroK ke u3 o3epa mo p. Here npunsar mo cranuuy Horocapa-
ToBKa. Mecsaunble ypoBHH AaH 1o noctaM Csckckue Psanxu u Banaam.

Ha puc. 7.1 B xagecTBe npuMepa NPHBEICHEl OTPE3KH PeaTH3aIvi
CpPEeIHMX MECSYHBIX 3HAYEHWH COCTAaBILIIOMMX BojHoro Gamanca Jla-
JIOKCKOTO 03€pa 3a NPOU3BOILHO BEIOPAHHEIE NECATHICTHA.

Kaxxmas cocTaBmsiomas MMeEeT PUTMHKY I'OJOBOH HUKIMYHOCTH,
0cOOEHHOCTH KOTOPOH IS Pa3HbIX COCTABILIOIUX CYIIECTBEHHO pas-
mryHel. Tak, i pealu3anuy CPeIHUX MECSYHBIX CyMM OCajKOB Ha
3epKalto o3epa P(f) xapakTepHa upe3BeIdaiiHas u3MeHInBocTh. Kpusas
BHYTPHTOZOBOI'0 XOJa MHOTOBEpIIMHHA. B 3aBHCHMMOCTH OT CTEHNEHH
BOJHOCTHM KOJIMYECTBO MaKCHMYMOB OT I'Ofla K TOJXY MOXET MEHSAThCS
or nByx no natu. Hanpuwmep, B 1937 1. Habmionanochk NaTh MakCHMY-
MOB: B (heBpajie, Mae, MIone, CeHTIOpe 1 Hos0pe, a B crieAyromeM, 1938 ., —
TOJNLKO JBa: B MIOHE M OKTiA0pe. Yame Bcero OCHOBHOH MakCHMyM
0CaJIKOB MPUXOIUTCS Ha JIeTO. B criry 60npmroi ciryqaliHOCTH JaHHOTO
MpoIecca OH MOXKET NPOSBIATHCS Kak B MIOHE, TaK U B MIOJIE U aBTyCTe.
B otmensHele TOmEl (Hanpumep, 1940, 1943, 1945, 1948 rr. u T.1)
OCEHHMH MaKCHMYM OC3JKOB IIPEBEHIINACT N0 aOCOMOTHBIM 3HAYEHUIM
neraui. OH Tak e, KaK ¥ JIETHHH, MUTPHPYET BHYTPH CE30HA U MOXKET
HaOJMIOJAThCA B CEHTAOpe uinu okTsabpe. OT roja X Io/fy MEHSETCS He
TONBKO BPEMS HACTYIUICHMS MaKCHUMAJILHBIX BEIMYHUH OC3ITKOB, HO U HX
HHTEHCUBHOCTb. :

- Mexrosiopasi M©3MEHYMBOCTh NPOLECCa, TAKUM 00pa3oM, IIPOHCXO-
IUT B BHJE aMIUIMTYAHOH M ()a30BO-9aCTOTHOI MOIYILILUYU XapakKTep-
HBIX SJIEMEHTOB BHYTPHT'OJIOBOTO XOAa.

3uaunTensHO Gonee ycroitumBas dhopMma CBOHCTBEHHA IS KPHUBOH
BHYTPHUI'OZIOBOrO X0JIa HCTIapeHuUs C 3epkaia o3epa (). Tak, wig atoro
mponecca  MPUCYIIE €XEroJHOE IOBTOPEHHE OCHOBHOIO MAaKCHMyMa
neroM (B MIONie) ¥ BTOPUYHOIO MaKCHMyMa OCEHBIO (B OKTIOpe—HOs-
6pe). IlpoucxokaeHne HIOIHCKOIO MAKCHMYyMa HMCNAPEHHs 'C BOXHOH
HIOBEPXHOCTH CBSA3aHO, MO-BUIMMOMY, C HaOIONAIOMUMHUCS B JaHHBIH
MECAI] MAKCHUMAaNLHEIME TEMIIEPaTypaMM BOZBI ¥ BO3IYXa, & OCEHHETO —
¢ KOHJICHCAIMeH napa ¢ BOJHOH MOBEPXHOCTH, KOT/A C IOCTYILICHUEM
XOJIOMIHBIX BO3AYIIIHEIX MAacC Ha TEPPUTOPHIO, CEBEPO-3aIIafHOIO" PETH-
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Puc. 7.1. OTpe3ku peann3alyy CpeJHHAX MECAYHBIX 3HAYCHUIH
COCTaBJIIOMIMX BOTHOTO GaaHca Jlagoxckoro ozepa
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OHa cyma oxyiaxaaerca OwIcTpee, 9eM Boja. B oTmensHbIC romsl (Ha-
npumep, 1964, 1971 rr. u T.1.) oceHHMI MakCHMyM HCIIapeHMs I10 Be-
JIMY{HE TIpeBbINAcT JeTHui. FlHorma Bo BHYTPUTOZOBOM XOJe HCIape-
HHS HMEET MECTO W BeceHHee (B alpesiec WIN Mac) yBEIHIECHHE 3Hade-
Huit. OTHaKO PONk €T0 BO BPEMEHHOMW M3MEHYMBOCTH IIpoIecca He3Ha-
guTENbHA. MEHUMYMEBI MCHApeHUs HAOIIONAXOTCH CO CHEra B 3UMHMEE
Mecsnbl. B ocHOBHOM OHM OIM3KHM K HYJIO, HO B OTACIBHBIC TOJEI
(1946, 1964, 1982 rr. ¥ T.A.) AOCTHTAXOT CBOWX aOCONOTHEIX BEIMIUH,
OTpaXkas OIPEAEIEHHYIO IUKIMYHOCTh B YEPENOBAHMM TEIUIBIX M XO-
nomubix 3uM. OT rofa K rofy CyIIECTBEHHO MEHICTCS aMIUMTY/a OC-
HOBHOTO MaKCHMyMa WCIIaPEHUs, 3HAYEHHSI ITPOoIecca B IEPHOJ HACTY-
TIUIEHA MMHHMYMOB M3MEHSIOTCS HE3HAYMTENbHO. Mexronmosas H3-
MEHUHBOCTb, TAKHM 06pa30M, TaK K€ KaK M I OCAIKOB, IPOSBIACTCS
MPEUMYIIECTBEHHO B BHIEC AMIUIUTYIHOW MOIYJSIME OCHOBHOTO
BCILIECKA 3HAYCHMIA.

Ha peanuzamuu CyMMapHOTO CpPEeJHEMECSIYHOTO MPUTOKA B 03€PO

Qs (¢) 4eTKO MPOCIEKUBAIOTCS BCE 0OCOOEHHOCTH PEXXUMa pek ero Gac-

ceifHa. AHanu3 Bp€MEHHOH M3MEHYMBOCTH CTOKA OT/ENBHEBIX PeK, BIa-
Jarommx B 03epo [87], mokasax, 4To Ha0Op OCHOBHBIX (a3 BHYTPHUIO-
JIOBOTO X0J(a BOJHOCTH, BPEMs HX HACTYILIEHN, a TAKXKE 0COOCHHOCTH
MHOTOJIETHEH M3MEHYHBOCTH CYIIECTBEHHO 3aBHCST OT CTEIIEHHU 3ape-
TYIHPOBAaHHOCTH CTOKa o3epamu. s meosepusix pex — Cscu, OnoHkwy,
Buanmuie! 1 ApyTuX — CBOMCTBEHHE! APKO BBIPaXXECHHBIH BHYTPHIOM0-
BOH XOJ CIIOXKHOHM ()OPMBI M MEXTOIOBas M3MCHYMBOCTB, IIPOSBIISIO-
mIasicss NMPeUMyHIECTBEHHO B BHUAEC MOIYILIMM THUIIIIHBIX SJIEMEHTOB
TOOBOTO ITMKIIA (M3MEHEHHE OT roj[a K TOMY aMILTUTY/IB, a TAKXe Bpe-
MEHH HACTYIUIEHMs IIOJIOBOIWH ¥ IIaBOAKOB) IPM IOCTOSHHOM WM
MPaKTHIECKA [TOCTOSHHOM YPOBHE BOIHOCTH B OacceiiHax (M3MeHEHHE
YCIOBUH MEXEHHOTO CTOKa). Heckonbko MHOM PEXHM CTOKA BBIABIIA-
€TCA Ha 3aperyIMpoBaHHbIX pekax. IIpu stom ecrm mns Ceupu u Bon-
XOBa IIPH BIAJCHUHN UX B 03€pO XapaKTepeH AOCTaTOYHO BHIPa’KEHHBIH
BHYTPHTOJI0BO} XOJ| CTOKa, IPOSABIAIONIMICS Ha (OHE JONTONEPHON-
HBIX U3MEHEHHUI BOHOCTH, TO JUIs BYOKCH BHYTPHTOZOBO# XOJ CTOKA
MPaKTHIECKH CIIIAKEH, & HU3KOYaCTOTHBIE KoeOaHus IpeobiaiaroT.
Taxum o6pazoM, Ha peanu3alM CyMMAapHOTO NpHTOKA B Jlamox-
CKOE 03ep0 EXXETrOoJHO YETKO NPOCIEKHBAIOTCSI BECCHHEE II0JIOBOILE,
JNETHAS MEeXEeHb, OCCHHHUH JOXKACBOM NABOJOK M 3MMHSIA MEXEHb.
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B oTzeNbHbIE TO/BI OTMEYAIOTCS JIETHAE NOXIeBLe HaBomku, OT rona
K TOZly MEHAIOTCH aMIUIMTYAa ¥ BpeMs HACTYIUICHHS XapaKTepHBIX dlie-
MEHTOB BHYTPHUTOZOBOrO Xoxa. PUTMMKa rofoBOil HUKINIHOCTH -CyM-~
MapHOro NPHTOKA NPOTEKaeT Ha (JOHE HHM3KOYaCTOTHOTrO KojeOaHus
BOIHOCTH, KOTOpPHI (OPMHPYIOT KpyIHBIE 3aperyIHpOBAHHEIE PEKH,
Bnanaronye B Jlamoxckoe o3epo. MexromoBas H3MEHYMBOCTH CyM-
MapHOro NPUTOKA B BOJOEM NPOSBIACTCS, TAKUM 06pazoM, B BHJE Kak
MOZIYJIIIMA THIIMYHBIX 3JIEMEHTOB BHyTpnrOL[OBoro XOZRa, TaKk H JON-
roTneproaHOro KonebaHus BOXHOCTH.

Ha peanu3anuu cpelHIX MECAIHBIX 3HAYCHUH YPOBHA JIaK0oKCKO-
ro o3epa H(f) BHyTpHUTrooOBOH XOJI MMEET IUIaBHBIH CTJIaKCHHBIA BHI:
TIOBBIICHHE YPOBHS IPOHCXOINT B BECCHHE-ICTHHIA NEPHON M IIOHH-
XKCHHE — B OCEHHE-3UMHHH. Da3kl BOMHOTO PeXHMa PACTAHYTH! M Pac-
IUTACTaHEL 03€pO CITYXUT CBOEOOpPAsHEIM (HILTPOM, TpaHCHOpPMHE-
pyman SHEPTHIO BHYTPUTOZOBBIX KOIeOAHNIl B SHCPTHIO JONTOTICPH-
ONHOHM WM3MEHYHMBOCTH. AHTPOIIOTCHHas HArpy3ka Ha PEYHON IPHTOK
TAKKe MCKAXAET BHYTPHIOMOBOH XOX YPOBHS, 4TO HEOOXOIMMO y4H-
THBAaTh IIPH PacyeTe BEPOSTHOCTHBIX XaPaKTepPUCTHK. Mexronosas
M3MEHYHBOCTE TIpoiiecca GOpPMUpYETCS B BUE HHM3KOYACTOTHOTO KO-
neGaHus YPOBHA HaIlOIHEHHA 03€pa.

BpemenHas M3MEHYMBOCTL CToKa HeBel Bo BCeM IOBTOpAET Xa-
pakTep YpOBEHHOro pexuma JIaNOKCKOro o03epa, a 3aBHCHMMOCTH
O = f(H) 6nnska x maHeAHOH.

OrMeuecHnzie IIpH aHAJIHN3C peannsaunﬁ CpCIHNX MECCAYHBIX 3HaA-
geHni 0COoOEHHOCTH . COCTaBIIIOINHUX BOJHOTO OamaHca Jlamoxckoro
03€pa MO3BOJLIIOT 3aMKCaTh ANPHUOPHYIO MOI[CJIL BpeMCHHOPI U3MEHYH-
BOCTH: l'IpOIICCCOB B CJICII}’lOHICM BHIC!:

LO=n@O+EO =n@+ fORE), ’(7,1>

rae n@ - 'HHM3KOYaCTOTHAS (PIHepIIHOHHa}I) COCTaBJIAIOLIAs,
EO~f(On@ - . COCTABIIAIOIIAS CE30HHOH W3MEHYMBOCTH; [A(f) — MaTe-~
MaTHYIECKOe OKHIAHHE BHYTpuromoBoro xopa; f{f) — Monynnpyromaa
Gynkmas. |

Cocrapnsiomast u(f) — MCJ:UICHHO MeHsromiics CIyIAHHBIH mpo-
necc ¢ macmrabaMu W3MEHYMBOCTH Gonbmme omHoro roma. CocTap-
nsomas £(f) — UEHTPHPOBAHHEIH NEPHOMMIECKH KoppennpoBaHHmﬁ
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CIy4aiHBIH DOpolecC C. NMEpHONOM KOPpeNMpOBaHHOCTH . 7, paBHOM
1 romy. o ,
st pa3sHBIX COCTABIAIOMIMX BOXHOIO Gananca JIauoxccxoro o3epa
BpPEMEHHAsi U3MEHYUBOCTh ONUCHIBAETCA YACTHBIMH Pa3HOBHIHOCTIMU
mozenu (7.1). Tak, 1714 0CaJKOB Ha 3epPKAll0 03€pa, HCIIAPEHHS C HETO
U1 IeOBOM cocTapiutrone 6ananca Mogens (7.1) mpuMeT BHA:

GO =7@On@),

Ui Kone6aHnn YpOBHA 03epa U pacxon0B Hegsl oHa npeoﬁpasyeTc;l
B BBIpaXKCHUE .

40=MG+M0-

M cymmaproro npuroka B Jlagoxckoe osepo ypasHenue (7.1)
OCTaHETCS. HEU3MEHHBIM.

TMockonsKy Ui KaXmOH COCTaBIIONIEH BOHOTO 6ananca osepa
XapaKTepHa CBOS PUTMUKA TONOBOM LHUKIMYHOCTH, OyIeM aHaIM3UPO-
BaTh €€ METOJAMH TEOPHH NEPHONMYECKH KOPPETMPOBAHHEIX CIlyda-
upix npoueccos (ITKCII). Otu Meroas! u3noxeHs! B pabote [109], a ux
IPHIOKEHNE K AHAIU3Y THAPONOTHMYECKUX PANIOB, — HampuMmep, B [48,
87]. HamomuuM, uto B oGineM cMbicie caydaiinsii mpouece &(2),
t € (—00,00), HAa3BIBAXOT NEPHOIMIECKH KOPPEIHPOBAHHBIM, €CIH Cy-
IIECTBYET TaKoe (PHKCHPOBAaHHOE IOJIOKHUTEIBHOE YHCHO0 T, IIpH CABHIE
Ha KOTOPOE XapaKTEPUCTHKM MPOIECCA OCTAKOTCA HHBAPHAHTHBIMH.
OcuoBubiMu BeposiTHOcTHEIMH oneHkamu ITKCII, amexBaTHO OTpa-
XKAOMUMH OCOOCHHOCTH, PHUTMHUKH - FOZOBOH LMKIMYHOCTH MHOTHX
THAPOMETEOPOJOTHYECKHX IPOLECCOB, SABIIOTCA MAaTEMaTHYECKOEe
oxuganne m(f), macuepcus D(f), Marpuna KOPPEeIIUOHHbIX 3aBHCH-
MOCTel BHYTPHUTroI0BO# u3MerauBocTH K(f, t). MaTeMaTHdecKkoe 0XH-
napue TIKCII xapakTepu3yeT pery/spHYI0 KOMIOHEHTY BHYTPHIOINO-
BHIX H3MEHEHHH mpolecca W IIO3BOJNSIET OLEHUTH CPelHWH MHOTONET-
HH} DOBTOPSIOMHIiCS 06pa3 BHYTPUIOA0BOTO Konebanus; qucnepeus —
OTKJIOHEHHS MPOLECCca OT CpeNHEH MHOTOJIETHEH HOpMbI. Bun dynx-
muu K(¢, ©) npu T = 1 Mecsiiy oTpaxaeT 3aKOHOMEPHOCTH BHYTPHUIOJIO-
BhIX M3MEHEHHIl Npolecca B 3a/(aHHbIC MOMCHTEI BpeMmenu. Ilpu Me-
CSHOM HMHTEPBAJE OCPEIHEHUS HCXONHON MHGopManuu oueHkd m(f),
D(f) u K(t, T) BRISMCIIAXOTCS UL KaXIOro Mecsua fo eXEroJHbIM HOo-
CIEI0BATEIBHOCTAM 3HAYCHUH B TIPEINONIOXEHHH 06 WX CTAlMOHAPHO-
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CTH M CTalMOHAPHOH CBA3aHHOCTH. MaTpuuia KOPPENsALMOHHBIX 3aBH-
CHMOCTel BHYTPHTONOBOi M3MEHYMBOCTH HMEET /IBE BETBH CBA3CH —
"gnepen” u "Hasan". BeTBp CBA3M "Blepen" NOKasbIBacT KOPPEIHPO-
BaHHOCTD 3HaYEHHUH Mpouecca B KAX/IBIH j-i MeCAL ro/ia ¢ BeMINHAMH
B nocnez{y"}omﬁe’ MecsIbl, BETBb CBS3M "Ha3ax" — 3aBHCHMOCTh OTCYE-
TOB TpOLiECCa B KAXIBIA j-i MECAIl OT 3HA4CHHH B NIPEMECTBYIOIME
€My MeCSIIIEL. :

MaTemaanecxoe OXUIAHNE NEPHOLNIECKH KoppennponaHHoro
CIIy4alHOTO IpOIIeCcca ONpeNeNsIeTcs Kak

me(£) = MEE(t +KT)}, o (7.2)
év koppenxnnonnaﬂ (YHKIMA — KaK
Ky(t,0) = ME G +RDE @+t +AT)), (1.3)

roe E£°(¢) = &(t) my () — neRTpRrPOBaHHKI CiryJadHEIH MpoLecc; T

CHBHTI' KOPPEIAHOHHON (YHKIHH.

~ pu t =0 dynxums (7.3) pasna mucnepcnn npouecca De(?). (Dymc-
ITHH mg(?), De(?), Kg(t T) SBILIOTCSA IEPUOIIIECKUMU IO apTyMEHTY f C
nepronoM 7, KOTOpBIi HaskIBaeTCs NEPHOOM KoppermpoBaHHocTH. Ecte-
CTBCHHBIM IIEPHOJIOM KOPPEIMPOBAHHOCTH COCTABILIIONMX OajiaHca ciy-
XKHUT NIEPUON, PaBHBIH ofHOMY rony. COBMECTHBIN aHaim3 rpaduKoB owe-
HOK m(f) 1 D(f) paeT BO3MOXHOCTH YCTAHOBHTH THII MEXTOJIOBOH H3MEH-
YMBOCTH TIPOLIECCOB. B CIlydae KOrepeHTHOCTH 3THX TPa(UKOB H3MEHYH-
BOCTb IPOMCXOJHT B BHJC AMIUIMTYXHON MOIYIMIMH, T. €. Oocrabuerms
WM YCWICHMsA WHTCHCHBHOCTH OCHOBHBIX 3JIEMCHTOB BHYTPHIOXOBOTO
XO0Ja, B Clfydae HEKOTEPEHTHOCTH — B BUIE HAJIOXKEHHUS HONIONIEPHOIHOTO
KoneGaHus WM 9acTOTHO-(ha30B0M MOy MM,

Onenku (bynmmn 3 ®), D: (), K (2, 1) BLISHUCIISIOTCA 110 OTCHe-

TaM, B3ATBIM M3 MCXOIHOW PeaNH3alliy 4epe3 NEPHOX KOPPEIUpOBaH-
HOCTH, H MIMEIOT BUJ:

m; (1) = %Zg(t +kT), (7.4)
DiO=LSRCHDE, 09
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K=y Y CHDE AT 09)

Hpu HCHOJILSOB&HHH MCXOTHOH 'HHbOPMALHH MECHIHOTO nepuoza
ocpensenus oueHku (7.4)—(7.6) BBIYUCIIAIOTCA O €XErOAHBIM MOCTIe-
JIOBATEIBHOCTAM 3HAYCHUH UL KaX0T0 Mecsla rofa B IpeIoNosKe-
HUM 00 MX CTAIMOHAPHOCTH. _

I'paduxm oneHox m(f) U D(f) cCOCTaBIAIOMEX BOTHOTO OamaHca
Jlamoxxckoro o3epa MOBTOPSIOT OCOOEHHOCTH, OTMEUCHHBIE IPH aHaIM-
3¢ MCXONHBIX peamusamuit (puc. 7.2). Tak, XOX KpUBOif MareMarude-
CKOTO OXHJAHHS MECAYHBIX CYMM OCAIKOB Ha 3epkano Jlamoxckoro
03epa MMEET YeTKO BBIpaXKECHHBIH CE30HHBIH XapaKkTep — MaKCHMyM
IPUXOIUTCS HA aBIyCT, MUHHMMYM — Ha MapT. J[OIOIMHUTENbHBIE 3KC-
TPEMYMBb], OTMEUYECHHbIE IPH aHAIH3Ee PEATH3AIMH, CTIIAXUBAIOTCA UPH
MHOTOJIETHEM OcpemHeHuM. Ha xpuBoil nucnepcuu HaGMONa0TCA OBA
MaKCHMyMa — B uronre ¥ oktia0pe. [lepBrlit moka3sBaeT, YTO B OT/AEIb-
HBIC TOJ(b! JICTHHH BCIUIECK 3HAYEHHMH MPUXONUTCS HA MIONb, & BTOPOH
XapaKTepU3yeT OCCHHEE YBENUICHHE OCAIKOB, KOTOPOE HE MpOsBIIAET-
Ci HAa KPHUBOH MATEMAaTHYECKOrO OXHIAHHSI, HO NPOCIEKHBAETCS Ha
KPUBOH OTKJIOHEHHS OT HEro.’

KpuBas MareMaTHgeckoro oxumasus MCHAapeHHs C MOBEPXHOCTH
JlamoxCKoro 03epa UMEET SAPKO BBIPAKEHHBIH MaKchyM B HIONE M
MHHHMYM sumoit. Kpusast qucnepcuu 6onee CloxHA: OCHOBHON Mak-
CHMYM TaxiKe MPHXOIUTCA Ha MIONb, 4 BTOPUYHBIH — HA HOSAODS.

" I'paduxam onmeHox m(f) u D(t) CYMMapHOTO NPHTOKAa COOTBETCT-
BYIOT [BYyXBEpPIIMHHBIE KPMBBIE C OCHOBHBEIM MAaKCHMYMOM 3HAYECHUH
B IIEPHOJT BECEHHETO MOIOBO/IbS (Malt) M BTOPHYHBIM B flepron oceHHe-
ro maBojgka (Hos6ps). MUHAMYMEI Ha 'KPHBBIX MaTeMaTH4ECKOIo OXU-
J@HHS W JMCIEPCHH COBIANAIOT C 3UMHeH ((beBpanL—MapT) U JIeTHEH
(aBFyCT—ceHT;IGpL) MEXCHSIMH.

KpuBas CpeqHero MHOTOJETHETO BHYTPUTOAOBOTO XONa YPOBHS
JIanoKCKOTO 03epa XapaKTEepH3yeICS HCKIIIOUHTENBHO ~CrIaXeHHBIM
XOJIOM ¢ MAKCUMYMOM B HIOHE M MUHHMYMOM B Aexabpe.

Ha xpuBoil MCIEpCHH TIPOCIEKUBAIOTCA TPHU BCILUIECKA — OCHOB-
HOH B MIOHE — MIOJIE, IBa BTOPUYHEIX — B (heBpalie u HosOpe.

I'padux onenku m(f) croxka HeBEI HOMHOCTBIO HOBTOPSET XOX
KpHBOH ypoBHA. Pacxonpl Boxel B HEpHOI MaKCHMAJBHOTO CTOKa
(MI0HB) TONHKO MEHEE YeM B JIBA pa3a IPEBBINIAIOT PACXOAbl BOJBI
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B IEPHOX, MUHUMAIIBHEIX BEIMYHH (IHBapb—¢eBpais). Ha kpuBoit muc-
IEPCHH YETKO BBIPAXKEHB! 3SUMHE-BECCHHA U OCEHHSSE MEXCHH.
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.Prc. 72. I'paduky OHEHOK MATEMATHIECKOTO OKMAAHHSA U JUCHEPCHH COCTABTIAIOUINX
BonHoro-6ananca Jlanosxckero ozepa Ha nepHoxe koppenuposagHocTH T, paBHoM 1 roxy

. ConocraBieHue I(pHBBIX m(f) ans OCaI[KOB u ncnapemm noxasm-
BA€T, 9TO B CPE/IHEM MHOTOJIETHEM acIekTe 3a aHAITM3UPYEMBIH nepuox
(1936-1997 1T.) ¢ Masg 0O HIONE BKJIIO‘-IHTGJIBHO KOIIMIECTBO BIArH,
MCTIapUBIUCHCA C 3epKana 03epa IIpeBBIIIIaJIO cyMMy OCaIIKOB, BEITIAB-
IIAX HAa IOBEPXHOCTH BOIIOCMa B OCTaJIBHBIe MCCHIILI TO/ia OCaIKH
npeobnajiany Hax HcllapeHdeM. '
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Amnanmu3 oneHok K(Z, T) NOKa3bIBaEeT, YTO I NIPOLecca BRIANCHHUA
OCaJIKOB Ha 3€pKajo 03epa XapaKTepHO OTCYTCTBHE KOPPEMUPOBAHHO-
CTH OTCYETOB BHYTpH roaa (puc. 7.3).

K()

1,0

Os— H QOpugpa— H P-H E-H

b

Puc. 7.3. T'paduku oleHOK KOPPEIIHOHHBIX 3aBHCHMOCTEH
BHYTPHTOOBOH H3MEHYHBOCTH COCTaBIIAIONINX BoxHOro Gananca Jlagoxckoro o3epa

Tax, s Bcex MecsIleB CBA3M Kak "Buepex”, Tak u "Hazan" nocra-
TOYHO OBICTPO 3aTYXalOT Ha HAYaNEHOM YYacCTKE KOPPENOrpaMMEI H
NPOIOJDKAIOT (PIIOKTYHPOBATH C HE3HAYUTENHHHIMH OTKIOHEHWIMH OT
HyJneBoro yposHs B nanbHeimeMm. Koaddunmentsl xoppemsumn Ki(1)
IUI1 BCEX MECSIEB rofla 3HAYHTENBHO HIDKE YPOBHS 3HAYMMOCTH, 9TO
roBOpHUT 0 GonbImo# caywaifHOCTH Tpoiiecca.

s ucnapenns ¢ moBepxHocTH JIanokCKOro o3epa CBOHCTBEHHA
HECKOJIEKO OOMNBINAs, 9EM IS OCAAKOB KOPPEIHPOBAHHOCTEH 3HAYCHMIA
BHYTpH rofa. OHa NPOABIAETCA B yBEIMIEHUH KO3 PHLHEHTOB KOppe-
TSN IS OTAENBHBIX MecsueB. Tak, Ha BETBH KOPPEIILMOHHEIX CBS-
3e#t B MapTe Kyy(1) npessimaer yposens snaanmoctd (0,70), a B ssHBape
u cenrsaope Ki(1), Kix(1) 6musku x memy (0,61; 0,60).

OTO CBHIETENLCTBYET O CYNIECTBEHHOM BIHAHHM ncnapennﬂ
B YKa3aHHBIE MECAIbI TO/]a HA HPOUECC B NOCIEIYIOMIHE 32 HUMH MECs-
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upl, T.€. B ampene, ¢eBpane U OKTabpe. coorBeTcTBeHHO: [lomapHyio
KOpPPENHPOBAaHHOCTh 3HAYECHUN B YKa3aHHBIC MECAIBI OATBEPIKIAIOT H
BBICOKHE . KO3 urmeHTsl cBA3CH «Hazamy. Pamuyc 3aTryxaHus xoppe-
JIUOHHBIX CBA3€H BHYTPH IroJa IUIA HCTIAPEHHS IPEBbIIIAET COOTBET-
CTBYIOUIYIO BEIHYMHY IUIS OCaJKOB H COCTaBILIET B IIEPHOJ C CEHTAOPS
IO SIHBaph 5—6 Mec., ¢ deBpalisi 10 aBrycT 2—4 Mec., B HIOJC 3aBHCHMO-
CTH BHYTPHM I'O/Ia HMEIOT BHJI 3aTyXalOIel KOCHHYCOUIbI.

3HaunTensHo Gompuieii KOpPEeTHPOBaHHOCTHIO - XaPaKTEPH3YETCA
Ipolecc cyMmapHoro mpuroka B Jlagoxxckoe ozepo. Tak, K(¢, t) Juis
BCEX MECSIIECB ToJa KaK «BHEpel», TaK H «Ha3am» HE 3aTYXaloT BHYTPH
roga. OpHako BpeMEHHBIE CHBMIH ‘T, COOTBETCTBYIOIUIME 3HAYMMBIM
ko3¢ puIMenTaM KOppeInM, pa3iIHdHbl Ui PasHeIX Ce30HOB. B ne-
xabpe—sHBape, HIONE~aBTyCTe U OKTAOpE, T.c. B IEpHOZ 3UMHeit, eT-
Heit u OCEHHEH MeXeHEH, BpEMEHHBIH CIBHI 1 CyMMapHOTO IIPUTOKa
«BHEpEI» U «HA3a/1», COOTBETCTBYIOLIMH 3HAYHMBIM K0d((uuueHTaM
KOppeNsLyH, cocTaBiieT 2—3 mec. Takum o6pa3zoM, JJs1 3THX CE30HOB
roma HabmogaroTcs CHMMETPHYHOCTh M OZHOTHIIHOCTb KOPPEIALHOH-
HbIX 3aBHCHMOCTE} BHYTPUrONOBOM M3MEHYHBOCTH. B Mapre m anpene
3HAYMMb! TONBKO KOI((GHIMEHTS! KOPPENSIIMA MUl CBA3CH «HA3a/»
(Tt = 4 Mec., Tv =2 Mec.), a B Mae — I CBa3eH «Brepem» (tv = 2
Mec.). B mepHon BeceHHETO NONOBOIbS Ha MajblX pekax BogocGopa
TIPOSABIIAETCS BHICOKAS BAapHAllMs 3HAYCHHI PACXOIOB BOMEBI, CBA3b Me-
Xy HAMH B COCEIHHE MECALBI FOJa HEBENHKA, 4TO NPUBOIUT K Qop-
MUPOBAHMIO HECHUMMETPHYIHOCTH 3aBUCUMOCTEH.

HICKIIIOYUTENBHO BBHICOKOH BHYTPHIOAOBOH KOPPEIUPOBAHHOCTHIO
obagaeT mporecc KoneGaHnifl ypoeHs Jlagoxckoro osepa. ITpu Bpe-
MeHHOM caeure T = 1 u 2 Mec., K1) mis Bcex MecsLes rona Giusku
k 1,0. Oum oCTAIOTCS 3HAYMMBIME: s BPEMCHHOT'O CIBHTA T = =7 u8
mec. KoppensmmonHsle CBA3M BHYTpH TOJa IS KoNeOaHH YpOBHA
CHMMETPUYHBI M OJHOTHIHEI Ul BCeX MecAueB. bonsmias HHEpUUOH-
HOCTDH KoneOaHMi ypoBH:A 03epa GOPMHPYET H BBICOKYIO BHYTPHUIOZHO-
BYIO. Koppennponaﬁnocn C/MHCTBEHHOrO BOAOTOKA — peku Hensr.

ConocrapiieHie BEPOSTHOCTHBIX XapaKTEPUCTHK NPHTOKA BOMEL
B 03€pO C COOTBETCTBYIOIIMMY NAPaMETPaMHU CTOKA M3 HETO JaeT BO3-
MOXHOCTb OICHHTH PETyIHPYIOLIYIO CHOCOGHOCTh BoztoeMa. B paGore
[87] maHa Takas OLIEHKa Yepe3 PasHHILy MEXITY napaMeTpaMH MOJIEIb-
HBIX MPOLECCOB aBTOPEIPECCHM NEPBOTO IIOPAIKA, alIPOKCHMHPYIO-
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OMX  KOPPEIHNMOHHBIE 3aBUCHMOCTH BHYTPHIOIOBOH HM3MEHYMBOCTH
JUIs PEK; BNANAONMX. B 03epo, ¥ BeITeKkaromeil p. Hesrl. Conocrapne-
HHE NOJYYCHHLIX JAHHBIX MO3BOIMIO JONMOMHUTEALHO OTMETHTD, UTO
Hanbolnee 3HAYMMAa PETYIHPYIOMAs PO 03€pa B IEPHOL C anpelisd 1o
MIOHb. B 9TH MecSHbI BpEMEHHOH CHBHT T «Ha3a[)», COOTBETCTBYIOMIMIA
3HAYMMBIM KO3 OHIMEHTaM KOPPEJLIINY CTOKa, YBEIMIMUBAETCA Ha T—
9 Mec., B oCTalbHBEIEe MECANBI — Ha 2—4 Mec.; B HOA0pe paguyc 3Ha4u-
MBIX KO3(Q(UIHEHTOB KOPPEISHHMH CTOKa «BHEPEI» BO3pAcTaeT Ha
7 MEC. IO CPaBHEHMIO C AHAJIOTMYHOM XapaKTEPHCTHKOH MPUTOKA.

(). o L

O, H O:-H  Ouepa,H  Quesa—H

_1‘"0

Puc. 7.4. I'paduxy OEHOK BHYTPUTOMOBEIX aBTO- M B3AHMHBIX KOPPEIAMOHHDBIX 3aBH-
CHMOCTEH MEXIy COCTABJITIOIIMMH BOIHOTO Gananca n yposreM Jlagoxckoro ozepa

BEIIOAHEHHBIC PACYCTHl COCTABILIIOLIMX BOXHOro Ganamca Jla-
JOKCKOTO 03€pa TO3BONMIN BHISBHTH MHTEPECHBIE M BAXHBIE C HAyd-
HOH W IPaKTHYECKOH TOYeK 3peHMs OCOOCHHOCTH TEHE3MCA JTUX CO-
CTaBISIOUMX, UX «BKJIAI» B GOpPMUPOBaHHUE pexxmma o3epa. Tak, BIus-
HYle CyMMapHOTO TIPHUTOKA 11O pekaM Ha M3MEHEHHs YpoBH JIamoxkcKo-
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IO 03epa CYyIIECTBEHHO B 000MX auamasoHax 4acToT (puc. 7.4). B xo-
JOMHBIA IEPHO Tofa ¢ HOAOPS MO MapT, KOT/A BIHMSHHE IIyMOBEBIX CO-
CTaBJIAIOIUX MUHUMANBHO, 3HAYEHUS KOO UIIEHTOB B3aMHOH KOp-
peIIuK MEKAY IpolieccaMyl NPEBHINAIOT YPOBEHb 3HaunMocTH (0,65).
B Terneiit nepuox roga (c anpens no oxTA0ph) B pe3yNbTaTe yCHICHHT

‘mrymoBoro ¢ona B oboux nporeccax 3HadeHnsd Koa(dumueHTor Kop-

PENAIMH HECKONBKO HHXKE YPOBHS 3HAYUMOCTH.

B amnpene, B nepro akTHBHOIO CHETOTASHWS, Pa3BUTHSA BOIHEI BE-
CEHHETO IIOJIOBOJBS Ha peKax BonocOopa M TasfHMA JbAa B 03epe 3Ha-
9eHHe K03 PUIMEHTa KOpPEILIMY MUHIMaIbHOE B roxy (0,56).

Jnsa Bcex MecsueB roxa aGCoNIOTHBIE 3HA4YEHMSA K03 ¢HIUEHTa
CBJ3M PEYHOTO IPUTOKA ¥ YPOBHA 03€pa HaOIIOJAIOTCS IPH HEKOTOPOM
BpEMEHHOM cliBure. B mepuons! 3umMHEH (J1e1<a6pL—MapT) Y JIeTHET (aB-
TyCT—CEHTAOPh) MEXEHM 3TOT CIBUT COCTABIICT 2—3 MEC., B IEPHOX
BECEHHETO IIOJIOBOBS (Mai, MIOHB) M OCEHHUX ,IIO)KI[CBBIX MABOJIKOB
(nos16pp) — 3—4 Mec. KoppensinuoHHbIE 3aBUCHMOCTH BHYTPHUTOJOBOI
HM3MECHYMBOCTH HE 3aTyXaloT B Ipenejax Iofa, TIe NPEBHIIIAT ypo-
BEHb 3HAaYMMOCTH JI0 BPEMEHHOro cipura B 6—11 mec., m mepexonsr
B JUalla30H MHOTOJIETHEH M3MEHYMBOCTH, IIe UIMEIOT BUJ 3aTYXaroluX
KOCHHYCOMI C paJiycoM KOppeminuu 1—3 roxa U cpegHuM (QIIoKTya-
[HOHHBIM IIEPHOIOM OKOJIO 5 JIeT.

CymiecTBEHHO ¥ aHATOTHYHO BIMSHUE PacxOXoB Bonbl B Hese Ha
u3MeHenus  yposHsa Jlamoxckoro osepa. 3HaveHHMs Ko3(hQuuueHTOB
KOppEISIMA MEXIy HCTIApPEHHEM ¢ 3€pKaja 03€pa U OCAAKAMU Ha Ero
IIOBEPXHOCTh M KONEGAHMAMY YPOBHSA HE IPEBBINAIOT BHIGOPOYHOM
HU3MEHYHMBOCTH OLICHOK.

BrinonHeHHBIE MCCIIEA0BAHUA IIO3BOIIIOT IEPEHTH K OCTPOSCHHEO
MOJIEIH NEPEAATOYHON (YHKIMH MEXIY OCHOBHBIMH (PakTOpamu BOZ-
Horo 6anaHca u ypoHeM Jlagoxckoro o3epa.

ITpy 3TOM HOIDKHO OBITH YITEHO CIEAYIOIIEE:.

1) BBICOKas BHYTPUTOIOBAsA M MEXTOIOBAs -KOPPEIHPOBAHHOCTE
MEXIY CYMMAapHBIM NPHTOKOM BOABI B 03epo, €€ cTokoM mo. Hese u
YPOBHEM BOIIOEMA,; ‘v

2) BPEMEHHOH CHBHUT, COOTBETCTBYIOIIMI aOCONIOTHBHIM 3HAYCHH-
AM K0P HUITMEHTOB KOPPEISAIMHA MEK/Y HEPEIHCIICHHBIMA POLIECCAMH;

3) B3aMMHOH KOpPPENHPOBAHHOCTBIO MEXIXY arMocepHbIMA
OcagKaMH, MCIIapeHHEM M YPOBHEM 03€pa Ha IIEpPBOM STale MOXKHO
nperebpeds.
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Puc. 7.5. Peanuzanuu cpeqHUX MECIYHBIX 3HAUCHUH
COCTaBIAIONIMX BOAHOTO GanaHca o3. nbMeHs

ITockompKy OCHOB-
HblE (AaKTOpPHl BOIHOTO
Oananca He OOBICHSIIOT
B IOJIHOH Mepe BBICOKYIO
BHYTPHIOLOBYIO KOppe-
JHPOBAHHOCTH  YPOBHA
Jlagoxckoro o3sepa, He-
00X0mUMO  YYMTHIBATH
PETYIHUPYIONLYIO CHO-
cOOHOCTh O03€pHOHM CHC-
TEMEI.

Peamuzanus ~ cpen-
HUX MECSUYHBIX 3HaYCHUH
COCTABIISIOIIUX BOIHOTO
Gamanca 03. HnpMmens,
rpaduKH OICHOK Mare-
MaTHYIECKOTO OXXHJIAHHA
U JUICIEPCHH, a TakKe
OLICHOK  KOPPCILAIHOH-
HBIX 3aBUCHMOCTEH BHYT-
PUTOJOBOH M3MCHYHBO-
CTH COCTaBJLIIOIUX BOZ-
Horo Oamanca -03. Wis-
MEHb NPHUBEIICHBI Ha PUC.
7.5-7.7.

Osepo WnpMeHp HaxomuTcs B TeX XK€ (PU3MKO-reorpadmuecKux
ycrmoBusix, 94ro u Jlagoxckoe o3epo. OgHAKO pasMepsl O3€PHBIX CHC-
TeM, OCOOCHHOCTH MX CTPOEHUS, MOPGOMETPHUCCKHUE Pa3NUdus mpe-
JONPE/IEISIIOT (GOPMUPOBAHUE MHBIX (QYHKIMH OTKIIMKA HA KIMMaTH4e-
CKHE CHTHAIIBI, U YPOBEHHBIH pexuM 03. bMeHb B IIElIOM psAfe JeTa-
Jedl OTIIMYaeTCs OT ypoBeHHoro pexkuma Jlamoskckoro osepa, Gomplie
COOTBETCTBYS PEKUMY PEYHOTO IpHUTOKa. IloaToMy npu mMccreqoBaHuu
YPOBEHHOTO pexxuMa 03. MinpMeHb ITaBHOE BHUMaHHE CIeRyeT chOoKy-
CHpOBATH Ha IPUTOKE BOABI B 03€po M CTOKe pexku Bomxos. Cnenyer
Y4MTHIBATh BIMSHUEC BOIXOBCKOTO BOAOXpaHHIMINA, KOTOPOE CTaHO-
BHTCS CYIIICCTBEHHBIM B IIEPHOIBI HU3KOI'O CTOSHMS YPOBHS 03€pa.
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Puc. 7.6. I'paduxn oEHOK MATEMATHYECKOrO OXKUIAHAL M JUCIIEPCHH COCTABMAIOLINX
BOAHOTO GanaHca 03. MInEMeHs
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Puc. 7.7. I'paduxy oleHOK KOPPEISAMHOHHbIX 3aBHCHMOCTEH
BHYTPHT'OZOBOH H3MEHYHBOCTH COCTABIAIOMIMX BOXHOTO GanaHca 03. MipMeHs

7.3. CTpykTYypa ypOBeHHBIX KoJieGaHmii o3ep
PAa3HBIX KJ1acCOB BOJ000MeHa

B xayecTBe MCXOmHON MHQOpPMAIMH UL XapaKTCPUCTUKH CTPYK-
TYphbl YPOBEHHBIX KoNeOaHHH 03€p pa3HBIX KIACCOB BOMOOOMEHA B Ha-
CTOsIIEH paboTe MCIONB30BAHBI CPETHUE MECSYHEBIC BHICOTHI YPOBHEH
26 03ep, PABHOMEPHO PACIOJOXEHHBIX Ha HCCIEIYeMOH TEPPUTOPHH.
B kauecTBe nmpuMepa BEIOpaHE! Ba YHUKAIBHEIX 03€Pa C CYIIECTBEHHO
PasNMYHEIM XapakTepoM BojxooOMeHa: 03. MnbMeHsb (mepuox BOgo0G-
MeHa 2 Mecsina) ¥ Jlagoxckoe 03epo (11-12 ner). Orpesku peanmuzanmii
CPENHHX MECSYHBIX 3HAYCHHMA YPOBHEM STHX 03P PHBENEHD! Ha pUC. 7.8.
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Puc. 7.8. CpenHue MecsyHbIE YPOBHH 03€p pa3HBIX KIacCOB BOJOOOMEHA

Kak BuzHO M3 puCyHKa, Habop OCHOBHBIX (ha3 BHYTPHUIOZOBOIO
BOJHOTO pEXHMMa, BPeMd HMX HACTYIUIEHMS M PONb B JKH3HH 03€pa,
a Take 0COOEHHOCTH (OPMHUPOBAHUS MEXTONOBOH H3MEHYMBOCTH
YPOBEHHBIX KoJeOaHUit MEHIIOTCA B 3aBHCHMOCTH OT XapaKkTepa BOJIO-
otOmena. Tak, ans 03. nbMeHs ¢ CUIBHBIM BOXOOOMEHOM XapakTepHbIe
(ha3bl BOOZHOTO peXHMa BBHIPaKEHbI YeTKO. M3 rofa B rox MOBTOPSIOTCS
BECEHHEE IOJIOBOIBE, JIETHASA MEXEHB, OCEHHUH NOXXIECBOM IABONOK M
3UMHAA MEXCHb. B OTAenpHBIE Iofbl B YPOBEHHBIX KOJEOAHUIX Ha-
OMIomaroTCH U IETHHE JOX/eBble naBoaky. IonoBoaps M MaBOJKK Hpo-
SBISIIOTCS Ha (OHEe HU3KHX 3HAYEHUH Iepuoia MUHMMAIBHBIX BBICOT
ypoBas. Ha Jlagoxckom o3epe co cnabeiM BOZOOOMEHOM, YpOBEHHEBIE
KonebaHus B KOTOPOM 3HAUUTENHHO IpeoOpasoBaHBl peryIHpYrOIeit
CrocOGHOCTBIO BCEH 03epHOM CHCTEMBI, OCHOBHEIE (Da3bl BOXHOTO pe-
KVMa 3aMeTHO npeobpaszoBanbl. [lepron MakcHManbHOTO YPOBHS pac-
TAHYT ¥ PACIJIAaCTaH, BpeMs €r0 HaCTYIUICHHS 3ala3JbIBaeT 110 CpaBHE-
HMIO C TIEPHONOM BECEHHETO IIONOBOIbA Ha BHANAIOIIMX peKax, KoJe-
GaHMs ypOBHS, CBA3aHHBIE C NIABOAKAMH B PEYHOM CTOKE CITIAKEHBI.
Cnabo BBIpa)KEHHAs PUTMHMKA TOJOBOM IHKIHYHOCTH MPOSBISETCA Ha
¢ose mpeobnagarouiero TONTONEPHONHOrO (MHEPUHOHHOr0) Konmeba-
HUS YPOBHSL.
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Bux MexromoBoil M3MEHYMBOCTHM YPOBEHHBIX KoJeOaHMI 03ep
TaKoKe TECHO CBA3aH C XapaKTepoM BojooOMeHa. Tak, ami 03. MisMeHb
OT roja K rofy MEHAeTCA HMHTCHCHBHOCTh MAKCHMAIBHBIX 3HAYCHUMH,
YPOBEHb ’X€ MHHHMMAIBHBIX BEIMIMH OCTAeTCs NPAaKTHYECKU ITOCTOSH-
HBIM. MeXronoBasi H3MEHUMBOCTh, TAKMM 00pa3oM, NMPOSIBIAETCS IIpe-
HMMYINECTBEHHO B BUIE MOIYJLIUH MaKCHMAIBHBIX BBICOT YPOBHS NpH
HE3HAYMTENbHOM M3MEHEHMH MUHHMMAIBHBIX BbICOT ypoBHs. [lig Jla-
JOXCKOTrO 03€pa MEXToJ0Bas H3MEHYHBOCTD IPOSBIIETCS NIPEUMYIIE-
CTBEHHO B BHJE ITPpeobIajaroero JONTONepHoJHOro KojebaHus ypos-
Hi NIPY HE3HAYUTEIBHON MOMYILAIMH 3JEMEHTOB BHYTPHUIOOBOTO XO-
na. Jns o3ep ¢ yMEpeHHBIM BOIOOOMEHOM MEXT00Bast U3MEHIMBOCTh
TIPOSIBIIETCS KaK B BHJIE MOLY/IINMM XapaKTEPHBIX IEMEHTOB BHYTPHIO-
JIOBOTO X0Ja, TaK ¥ B BUJIE HANIOXKEHYSI HU3KOYACTOTHOM COCTABILIIOMICH.

AmnanoruuHas kapTUHa XapakT€pHa HE TONBKO JJIS TAaKUX YHH-
KaNbHBIX 03€p, KaK PacCMOTPEHHBIE BBIIIE, HO U U TUIMYIHBIX 00BEK-
TOB M3 IIOAKIJIACCOB MalIbIX, CPEAHMX M OOJBIIMX 03€p ¢ YMEpPEHHBIM,
YMEPECHHO-CUIBHBIM ¥ CHUIBHBIM BogooOMeHoM (puc. 7.9—7.11). Heo6-
XOMMO OTMETHTb, YTO HpPH NEPEXOJE 03epa M3 IOAKIACCA MAIBIX
B IIOAKIIACC CPEIHMX, a 3aTEM H OONBIINX 03€p OJHOTO U TOTO XK€ Kjac-
ca BOZOOOMEHA, ECTECTBEHHRIM 00pa3oM BO3pacTaeT BKJIA[ TUCIEPCHH
MHEPIMOHHOTO KoneGaHus B oOIIyro aucnepcuro nponecca. Perynm-
pyromas CcrmocoOHOCTE 03epa BO3PACTaeT, NPOMCXOAUT CITIAXWBaHME
XapaKTEPHBIX EMEHTOB BHYTPUIOOBOTO X0/1a YPOBHSL.

OTMedeHHBIe 0COGEHHOCTH BHYTPHTOIOBOTO XO0/a H MEXTOI0BOI
M3MEHYMBOCTH YPOBEHHBIX KoleOaHuH 03ep IPUBOMAT K menecoodpas-
HOCTH HX PacCMOTPEHHA Kak -12-MHOTOMEPHOTO CIIy4alHOr0 BEKTOpa:

€ = {En,w'vglz,z}T = {E:xt}

O0600muM norydeHHBIE B XO€ aHalM3a CBEACHUI O BHYTPUrOA0-
BBIX M MEXTOJOBHIX U3MEHEHHUIX YPOBHS 03€p Pa3HBIX KIaCCOB BOJO-
oOMeHa ITyTeM. BEpPOsITHOCTHOI'O MOJENUpOBaHUA. Bceaen 3a apropamu
pabotel [109] moa BepOSATHOCTHOH MOIENEIO Iponecca OyaeM NOHM-
MaTh MapaMETPHYECKH 33JaHHYIO JUCKPETHYIO CIydaiHyIo (YHKIHIO,
[O3BOJIAIONIYIO BOCIIPOU3BOAUTH PAM CIyJaHHBIX 3HAUYECHUH C TEMHU X6
BEPOATHOCTHBIMH CBOHCTBaMM, 9TO U PAJ HUCXONHBIX 3HaueHWHd. Orm-
HIEM KaKIYI0 KOMIIOHEHTY BEKTOpa {&;,}, T.€. KAXKIYIO MOANOCIEn0Ba-
TENHHOCTE €XETOMHBIX 3HAYCHUH YPOBHEH, MOJIENbHEIM NporeccoM AP
(1). HamoMHuM, 9TO IUCKPETHBIH IpoLecc aBTOPErpecCcHy IEpBOro
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Osepo Cenno

b i et s S ey y grp—
1950 1955 1360 1965 W

Puc. 7.9. Cpensue Mecs4HEIe YPOBHH MAJIOT0, CPEHETo M GONBINOro 03epa
C YMEPEHHBIM BOI0OOMEHOM

H, ox Osepo TuMoIbekoe

1556 1955 12460 1565 1970
Puc. 7.10. Cpeanue Mecs4Hble YPOBHH GONBLIONO M CPEIHETO 03epa
C YMEPEHHO-CHIIBHEIM BOZOOOMEHHOM
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Osepo Kopobowa

gy 7 A S A
1950 1955 1960 1965

1970

Puc. 7.11. Cpentye MecsigHbIE YPOBHY GONBINYMX 03€p C CHIILHEIM BOXOOGMEHOM
nopsinka &, =(nA), n =0, £1, £2,..., TOMy4YeHHEIH AUCKpeTH3aLMeH
HETIPCPLIBHOIO IIPOIIECCA, OXIMCHIBACTCA PA3SHOCTHRIM YPABHCHUEM!

én = ¢1E:n—1 +E,,

I7e €, — DUCKpPETHasd IOCIeNOBaTeNbHOCTH Oenoro mryma; ¢, — mapa-
METp aBTOperpeccur; A — HHTEepBall AUCKPETU3AINY.

TapameTp Monenu ¢; CBA3aH C HOPMHUPOBAHHON KOPPEIAIMOHHON
dyskumeit p, = p(kA) npouecca &, COOTHOMECHIAMU

Pr = ¢|1k|, k=0,+1,%£2, ...,

o =%p, " (7.7)
IMapameTp ¢; TPagUIMOHHO OIECHHMBACTCA IO COOTHOmIEHUIO (7.7)
mpu k = 1. Ilpn mueax peanusanyi, TUIIMYHBIX UL THIPOMETEOPOIIO-
THYECKHX PANOB, B CHITy GONBIION BEIOOPOYHOH M3MEHYMBOCTH OIIEHOK
Po ¥ P TAKOU CIIOCOO OIEHWBAHMSA IIPUBOIMT K 3HAYUTENLHON AUCIIEp-
cud. JlMCepcHIo OLEHKH ¢ MOXKHO TIOHM3UTh, €CIIH BBIYHCIATH €€ IO
HECKOJBKMM HAYaJbHBIM 3HAYEHHAM OLECHKH KOPPELIMOHHOH (yHK-
WY, T. €.

R R
£ ¢, =72]pk Illk' (7.8)
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Onennsanne no (7.8) cnemyer NpOBORUTH pY OOMNBIIMX YHUCIIO-
BBHIX 3HAYCHWIX ¢, KOTa Ha IPOMEXYTOK KOPPENMPOBaHHOCTH IIPUXO-
JIITCS HECKONBKO 0oTcueToB pi*, k = 1,..., . [lpu ManeIx 9ucinoBeIX 3Ha-
YeHWAX ¢y Iy OLeHKH ¢;* 11emeco06pasHo HCIoNB30BaTh CBA3L (IIOK-
TYandOHHOTO NEpHOJa Npouecca ¢ IapaMeTpoM aBToperpeccuu ¢.
Cpennee paccTosHue MEeXITy NHUKAMH peajM3anuu npouecca 7, cBsza-
HO C 11apaMeTPOM aBTOPErPECCHH COOTHOIIECHHEM:

— 2z
T, = ,
arccos[—0,5(1—-¢,)]

(7.9)

a CpeiHee YNCIIO NEPECEUCHUM paioM _&,, HYJICBOI'0 YPOBHS — 3aBHCH-
MOCTBIO '

i‘; = (arcéosd)l)/n, _ (7.10)

rae I, = M /(N -1); M — aucno nepecedenuii panom &, HyJeBOro
ypoBHs; N — nmina paga.

Taxum o6pa3oM, napaMeTp aBTOPETPECCHH JUCKPETHOTO IpoIecca
£, MOYXHO ONPENETUTh WM HENOCPENCTBEHHO MO PEATH3AUMH gepe3
coorHomenue (7.9) mmm (7.10), wim no BEIGOPOYHON KOPPESILHOHHOM
byuxwau o (7.7).. '

B aTOM City¥ae Kaxias NOAIOCIeI0BATENLHOCTE EXETOXHBIX 3HA-
YEHUH YPOBHSA NPUMET BHI:

&, =08, +e, 1=1,.,12, (7.11)

THAE €;; — OUCKPETHAs NOCIESNOBATENHFHOCTH OENoro myma ¢ HyJIEBBIM
2
CPEIHHM M JCIEPCHEH G ; ¢~ MapaMeTp aBTOPETPECCHH, a BCE KOM-

TIOHEHTH BMECTE JIaTyT BEKTOPHKIH NPOLECC aBTOPErPeCCHH.
ITapameTpsl MOLeNM ONPENEILIOTCS Yepe3 KOMIIOHEHTH! KOppess-
LIMOHHOH MaTpHLE] CIeAYIONNMA COOTHONICHHMIMU:

$; = Ki,i+1 /Ki,i >
o’ =(1- ¢12 K ;. (7.12)

Jononaue Mozmens (7.11) wieHaMH m yYUTHIBAIOIIMMH CpexHee
KaXKIOr0 MeCAa rofa, HOIyIuM:
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& =9E,  +e +m, ‘ (7.13)
rae & =1{§,,,.-,&)5,} — BEKTODP ©XETONHBIX NOCIEN0BATENLHOCTEH 3Ha-

YeHMH JUIA KOKIOTO MeCsua rofa; €, ={g,,.,€,} — BEKTOp bemoro

IIyMa C HYJTIEBEIM CPEIHHM H BEKTOPOM JMCIEPCHH 6- ={G-,...,05,};
m = {m,,...,m;,} — BEKTOp MaTEMaTHYECKOr0 OXHUIAHUS; Oy, ..., P12 —

mapameTpsl MOXENH.

JUIs poLieccoB ¢ HECYIICCTBCHHBIMU BHYTPUTOJOBBIMU CBSI3IMH,
KOTOPHIM COOTBETCTBYIOT YPOBEHHBIE KONEOaHUS 03ep C CHUIBHBIM U
OYeHb CHIIbHBIM BOJOOOMEHOM , 3amMCh MOJEHM OyaeT 3amaBarbes
JBEHANIATHIO HapaMmerpamMu ¢, .., @z, KOTOpHIE XapaKTepHU3yIOT
KOPPEIIMOHHBIE 3aBUCUMOCTH MEXI0JJ0BOH M3MEHYMBOCTH U KaX-
goro Mecsina rona B une (7.11), cpenuum m; 1 qucnepcued O‘iz. ITapa-
METPHL 1, ..., $12 ONPEIENAIOTCS Yepe3 KOMIIOHEHTEl MATPHIBI MEKTO-
JIOBOK H3MEHYHUBOCTH 110 COOTHOIIeHuo (7.12).

I'paduxu oneHok BeposTHOCTHBEIX Xxapakrepuctuk IIKCII [mare-
MaTHIecKoro oxumanus m(f) u gucuepcern D(f)] s o3ep ¢ CHIBHBIM
BOJOOOMEHOM, NpHBENEHHbIE Ha puc. 7.12, JAIOT KOMMYECTBEHHBIE
OLIEHKH T€X OCOOEHHOCTEH BHYTPUTOJOBOIO XOJa U MEXIOAOBOHM M3-
MEHUYHBOCTH YPOBCHHBIX KOJIeOaHWM 03ep, YTO OBLTM OTMEYCHH IpU
aHaaM3e MCXONHLIX peanu3aluii. J[ig mporeccoB C CYIIECTBEHHBIMHU
BHYTPUTOJOBBIMH KOPPEIIIMOHHBIMYU CBSI35IMH, KOTOPBIM COOTBETCT-
BYIOT YPOBEHHBIE KOIeGAHHS 03€p CO CIabbIM U yMEPEeHHBIM BO006-
MeHOM, Moziens (7.12) HeoOxomuMo npeodpazoBaTh.

st 03ep co caObIM M YMEPEHHBIM BOZOOOMEHOM, PEXUM KOTO-
PBIX CYLIECTBEHHO M3MEHEH IO, BO3IEHCTBHEM pEryiIupyrolnei cro-
COGHOCTH CaMO# 03€pHOM CHCTEMBI, BHYyTPUTONOBBIC KOJICOaHus ypOB-
HsI IPOSIBISIOTCA Ha (JOHE MEIUICHHBIX HOJITONEPHUOIHBIX KOoneOaHuil.

Otu Konebanus XapaKTepu3yroTcs MacmrabamMyu BpeMEHHOH W3-
MEHYHBOCTH GOJBIIE OZHOTO T'OJa ¥ BEICTYNAIOT B KAYECTBE AJUIUTHB-
HOM HHM3KOYACTOTHOH COCTABILIIONIEH M0 OTHOLIEHHWIO K BHYTPUIOZO-
BOMY XOZYy. B psne npakTHYecKMX 3a/1ad MOXKET BO3HHKHYTH HE00XO-
IMMOCTh JaTh XapaKTePHCTHKY BHYTPUTOIOBOIO XOJa YPOBEHHBIX KO-
neGanmi o3ep co cnabbIM H YMEPEHHBIM BOZOOOMEHOM HE3aBUCHMO OT
HAJIOXEHUS HA HErO NOJITONEPUOIHOTO KONeOaHHs.
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2
m({), em O3epo Byprauexu D(1), em
300 7 ‘ T 5000
250 + T 4000
200 T + 3000
150 +
+ 20
100 -+ 00
50+ + 1000
0 e 0
4 5 6 7 8 9 10 1 12
Osepo Ilynozepo
100 T 450
+ 400
01 350
1 + 300
60 1 250
0l + 200
+ 150
20+ 1 100
150
0 t + t 1 + t t t 0
4 5 6 7 8 9 10 1 12
Ozepo Kopo6oxa
250 T T 1400
112
200 + 00
+ 1000
150 + + 800
100 + 1 600
+ 400
T T 200
0 t } } t t t } } 0

4 5 6 7 8 9 10 11 12

Puc. 7.12. CtaTucTHYeCKHEe XapaKTEPHCTHKH PSOB YPOBHEH GONBIINX 03€p

C CHJIBHBIM BOZI0OOMEHHOM
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C 3T0M Henbio pa3aenuM HOCIe0BATCIFHOCTD CPEIHUX MECIYHEBIX
BBICOT YPOBHS Ha HBE COCTABILIIOMIME: HH3KOYACTOTHYIO (BpeMEHHEBIE
MacmTalbbl MPEBBINAIOT ONMH T'OJ) M COCTAaBISIONIYIO CE30HHOM H3-
MEHYHBOCTH, BOCIIONB30BaBIINCE GuasTpoM BaTrepropra ¢ wacToToi
cpe3a ® =4,0 pan/rox [39]. ,

Hanugue BO BpeMEHHOH H3MEHYHBOCTH YPOBCHHEIX KONEOaHMEA
o3ep co C1a0bIM W YMEpPEHHBIM BOJOOOMEHOM ANJUTHBHOM COCTaB-
narommel, 00yCIOBIEHHOM peryIupyIomeii crocoOHOCTBIO Beeil o3ep-
HOH CHCTEMBb!, UPUBOJUT K HEOOXOMUMOCTH YCIOXKHECHHA MOJENN
(7.13). IlockomeKy agguTHBHAS COCTABISIONIAS HMCKYCCTBEHHO 3aBBI-
IIaeT 3Ha4eHHusA K03 (HIMEHTOB BHYTPHUTOOBOH KOPPEIUPOBAaHHOCTH,
TO YCIOXHEHUE MOJENH MOXHO IPOH3BOTUTH IMHO0 33 CUET BBENCHUS
YIEHOB, YYUTHIBAIOUINX B3aHMHYIO KOPPEIMPOBAHHOCTE KOMIIOHEHT

{&!} gepes 3amaHue B3aUMHBIX WICHOB, MO0 3a CYET ydyeTa caMoill a-
IUTUBHOM cocTaBiriiomel. B nmepBom ciaygae mozmens (7.13) npumer Bu:

£ =081 +0280 e, tm,i=1,.,12,t=12,.,N.  (7.14)

B monenu (7.14) napaMeTpsl ¢;, OnpenensioTcs yepe3 KOMIOHEeH-
TBl MaTpPHIbl BHYTPHUTOJOBOM M3MEHYHBOCTH, a Mapamerpsl ¢;; — 0O
aHaAJIOTHH C NEPBBIM cIydaeM. Bo BTopom ciydae momens (7.13) mpe-
obpasyercs B ypaBHEHUE:

C@ =n®)+ &0 =n() + f O, (7.15)

rae 1(f) — HuskowacToTHas cocraBimmiomas; &(f)— f(Hu(?)— cocras-

JSIOINAS Ce30HHOH M3MEHUYHMBOCTH; W(f) — MaTeMaTHYECKOEe OXHIaHUE
BHYTPUTOZOBOrO X01a; () — Momynupyromas QyHKIuA.

Paccmorpum mocnemuuil BapuaHT. PasnencHue COCTaBIITIOLIUX
N u &) — f(Hu(¢) BeImOTHEM Omnepanueil HU3KOUYaCTOTHOM U COOT-

BETCTBEHHO BBICOKOYACTOTHOM (unbTpanuu BatrepBopTa ¢ mepuoaom
cpe3a OquH roji. AHamM3 CE30HHOH COCTABIAIONICH, MOIY9YEHHOH H3
HCXOMHBIX PAJIOB MCKIFOYECHUEM aJUITMTUBHOM KOMIIOHEHTHI, IOKAa3bIBa-
€T, UTO OHA SBICTCA NCPUOIUICCKU KOPPCIUPOBAHHBIM CIIy4ailHEIM
npoueccoM (puc. 7.13-7.15).
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D, o DO, o’
200 1200
1000
150 - 200
100 600
400
50 200
0 } t t t + } + + t + } 0
6) 1 2 3 4 5 6 7 '8 9 10 11 12
40,0 400
30,0
300
20,0
10,0 200
0,0
X = —
-10,0 T8 2 A0 11 12 100
-20,0 0

Puc. 7.13. CraTucTHYeckue XapakTepHCTHKH pafa ypoBHeH Maioro o3epa CeHHO
C YMepeHHBIM BoxooOMeHoM 10 ¢unsTpanuy (a) u nocse (6)

a)

m(f), cm D (1), em?
100,0 + T 500
80,0 + + 400
60,0 + + 300
40,0 + + 200
20,0 + T 100
0,0 + t t + t t + t L + 0

1 2 .3 4 5 6 7 8 9 10 11 12

6) :

25,00 W 120,0
20,00 1 4 1000
15,00 + ’
10,00 + T 80,0
500 1 1 60,0
0,00 Tt A AR g
-5,00 + <[4 s 6 1 8N9 .11 12

-10,00 + N - T 200

-15,00 - Loo

Puc. 7.14. CrarucTHieckue XapakTepPHCTUKH PAAa yporHe# Gonpburoro osepa Camosepo
€ YMEPEHHBIM BOXOOOMEHOM 10 bunbTpanuu (a) u mociue (6)
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a)

m(t)’ CM: D(t)’ CMZ

175 + -+ 1200
170 + :
165 4 + 1000
160 + + 800
155 +
150 4 + 600
145 } } t } t f } } } t } 400
1 2 3 4 5 6 7 8 9 10 11 12
6)
20,00 T ' T 80,00
15,00 + |
10’00 A4 T 60,00
5,00 + _
0,00 -4 . o N . : . T 40,00
50+1 2 3 4 5 6 % Q8 9 10 ,1><rz 1 20,00
-10,00 + S~
-15,00 L+ . 10,00

Puc. 7.15. CratHcTHyeckue XapakTepHCTHKH pAa ypoBHel cpemnero ozepa OcBest
€ YMEPEeHHEIM BoZooOMeHoM Ao unsrpanuu (a) u nocie (6)

MHoroNeTHss U3MEHINBOCTE CE30HHON COCTaBILmIomEll GopMupy-
€TCSl B BUJIE aMIUIUTYAHON MOIYIAIMH XapaKTePHBIX dJIEMEHTOB BHYT-
PHUrOIOBOTO X0Ja. ATUTHBHAS WM MHEPIHOHHAS COCTABIIIONIA, 110-
Jy9eHHas U3 UCXOOHBIX PSIOB HCKIIOUCHHEM CE30HHOH KOMIIOHEHTSI,
MOXXET paccMaTpuBaThbca KaK CTaIlMOHApHBIM cioydyaiuslid mporecc. 1lo
ananoru# ¢ (7.13) Momens Ce30HHOM M3MEHYHBOCTH YPOBEHHBIX KOJIE-
Ganmii 03ep cO CIAGHIM M yMEPEHHBIM BOJOOOMEHOM MOXET OBITh
Ipe/ICTaBIeHa BEKTOPHBIM IpPOLIECCOM aBTOPErpeccuy. AITUTUBHAS JKe
COCTABJIAIOIAS MOXET OBITHL ONHCAaHa MOJIEIBIO0 aBTOPETPECCHH TIEPBO-
FO-BTOPOTO HOPSIIKA.
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20000 20000 soooo) 00
40000] 40000
§ 15000 15000 £ .
4 % 30000 30000
§ 10000) 10000 g :
& 20000 20000
000
000 10000 10000
o o 0 A o
000 005 010 015 020 025 030 035 040 045 050. 000 005 010 015 020 025 030 035 040 045 050
Froquency Froquancy
Cruoaepo KopoSama
14000 - 50000
+2000 12000
40000) 40000
10000 10000
z z
[ - 000 E 30000 30000
a
g 8000, 6000 i 20000 20000
&
4000] 4000 .
10000 10000
2000 2000
: L ,, u ,.
000 005 010 015 020 025 030 035 040 045 050 000 005 010 046 020 025 030 035 040 045 050
Frequancy . Frequency
JT— Aynosspo
40000 70000
35000 35000 80000 o000
30000) 30000 s0000 50000
z 25000 00| |2
H £ 40000 40600
2 20000 20000 H
i § 30000 30000
& 15000] 15000 &
20000 20000
10000) 0000
000 s000 10000 10000
0 ) 0 A o
000 005 010 015 020 025 030 035 040 045 0.30 000 005 010 035 020 025 030 035 0do 045 050
Fraquency Frequancy

Puc. 7.16. Ouenxa cuekTpaibHOI IIOTHOCTH YPOBCHHEBIX KOJIeOaHUH 03€ep
Pa3HEBIX KJIaccoB BogooOMeHa

BuyTpuromossle KoneGaHus BHOCSAT CYIIECTBEHHBIH BKIag B 00-
IIyI0 AUCIIEPCHMIO YPOBEHHBIX KOJIeOaHMM 03€p C CHIBHBIM M OYEHb
CHITLHBIM Boo0GMeHHOM (puc. 7.16). Tax, Ha rpadhuxax ONEHOK CIieK-
TpansHOM MnoTtHoctH S(®) o3zep I'mvoneckoe, Kopoboxa, ITynozepo
BHYTPUTOJIOBOE KojebaHHe IpEeCTaBIeHO HabOpOM M3 Tpex-4eTHIpex
MaKCHMMYMOB Ha 9aCTOTaX, KpaTHHIX romoBoMy kosebanmo. [Ipu sTom
3HEPIUs BHYTPHIOAOBOTO KoNeOaHUs CYMIECTBEHHO IIPEBLIIAET SHEp-
THI0O MEXTO0BOH H3MEHYMBOCTH, NPEICTABICHHON HA CIIEKTPE B BUIE
Genoro (cucreMa paBHOBENMKHX MaKCHMYMOB) MM KPAcHOTo (CHCTEMa
TOHMKAIOMMUXCA MAKCUMYMOB) IIIyMa. 3aMETUM IUIs CPaBHEHHS, 9TO Ha
TpadMKax OLEHOK CIEKTPATLHOM INIOTHOCTH S(®) 03€p C YMEPEHHBIM H
ymepeHHO cuibHBIM (Ilapmany, Cenno, CsiMo3epo) BomooOMeHOM
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9HEPrusi MEXIOJOBOH M3MEHYMBOCTH coM3Mepuma mbo mpeobiagaer
HaJl SHEPrUeH BHYTPUIOM0BOro KoneOaHwmi.

7.4. PazpomaciurabHas H3MEHYNBOCTDh
YPOBEHHBIX KoJIe0annii 03ep

CpoiicTBa YpOBEHHBIX KOJeOaHUI 03€p B PasiYHBIX JAHAIA30HAX
9acTOT Pa3NHIHBl U 00YCIOBIECHE! JEHCTBIEM T€HETHUYCCKH Pa3HOPO-
HBIX IIpHYHH. PaccMOTpuM 0coOeHHOCTH pasHoMaciTabHEIX Koneba-
HUi1 ypoBHA Ha Dpumepe Jlamoxckoro osepa.

Jns aHanm3a MHOTOJIETHEH H3MEHYHBOCTH YPOBHS BOCHOB3YEMCS
JNaHHBIMU CPETHHMX TOXOBHIX 3HaueHwi H(7) (puc. 7.17, a) u nocnemo-
BaTENbHOCTAMH €XETOAHBIX CpeIHUX 3HadeHudt H (f), i = 1,..., 12 mx
BCEX Mecanes roga. Psaapl H(f) uHTEpHpeTHPYIOTCS KaK CTAHOHAPHbIE
CIIy4alHble IPOIECCH], 332 OCHOBHYIO XapaKTEPUCTHUKY KOTOPHIX IIPH-
BuMaeTcs GyHKus pacnpenenenus F(H). CoBokynHOCTh psamoB Hi(f)
paccMaTpuBaeTCsl KaK CHCTEMa CTAlIMOHAPHBIX U CTAIOHAPHO CBA3aH-
HBIX CITy4aHHBIX IPOILECCOB H XapaKTepu3yerTcs aHcaMOneM GyHKIHM
pacnpenenceuus Fi(H). Jlnsg BeIAeIeHNs MHOTOJETHUX EPHOIOB BHICO-
KOr0 H HM3KOTO CTOSHHA YPOBHS OLIEHHBAIOTCSA Menuana Hjsp U KBap-
THIIA H0,25 ) H0)75 q)YHKI.II/II\/’I F(H) n F,(H)

Oynxmun F(H) n F; (H) i = 1,..., 12 10cTaTO4HO XOpOLIO CHPSM-
JAIOTCA Ha CETKE HOpPMalbHOro pacupenencHus (puc. 7.17, 6, ). O1-
KJIOHEHHA IpadUKOB OT NPAMOIMHEHHBIX HAOMIONAIOTCS TOJIBKO B 00-
nacTH OONBIIMX M MaibIX 3HaueHWH. Ecnu (asbl BLICOKOTO ¥ HH3KOrO
CTOSIHHMSA YPOBHA OTCUMTBHIBATH OTHOCHUTENBHO MeuaHbl Hyso (475 cm),
OLICHEHHOH 3a BECh. NEPHOJX HAOMIOACHHUH, TO MOXXHO BBIZENHTDH Clie-
IYIOHIHE MHOTOJIETHHE [IEPHOIB] H3MCHEHHS YPOBHS:

— BbICOKOE cTostHEE: 1899-1906, 1923-1936, 1953-1959, 1982—
1995;

— Huskoe crosaue: 1937-1952, 1969—-1981;

— crostiHue, 6mm3Kkoe K Hopme: 1881-1898, 1907—1922 1960—1968

CrpynnupoBaHHEIE IONAPHO, NEPHOABl HHU3KOTO M BLICOKOTO
CTOSHHSA YPOBHA GOPMUPYIOT KBa3H 27-JIETHUE KOICOa M.

Beenenne nononBMTENbHEIX Tpamaimit Hyas, Hozs ¥ rpanun H,,
H;, onpeneniemsix no qopmynam: Hy, = Hops — 1,5H'; Hy = Hys +
1,5H’, tne H' = Hyzs — Hyps, TO3BONSET BBIAECIHUTH OCOOBIE TOIBL U
IpYNIIBI JIET ¢ HU3KUMHU U BBICOKMMM 3HadeHMsIMH (Tabmn. 7.1), a taxke
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TOJIbI ¢ SKCTPEMAIBHO HU3KMMHU M 3KCTPEMATBHO BHICOKHMH 3HAYEHHS-
MM YPOBHs BOZBL. DKCTPEMalbHO BBICOKMH YpOBEHb CTOSI B 1924 r.
(609 cM), sKCTpEMaNTBHO HU3KMX 3HAYCHUI HEe HaGII0AAI0Ch.

Hom

0

417

7.2

I2 ]

. i it
oo ar £ & m e &9 39 ER]

Puc. 7.17. MHoronerHue xoneGanus yposus Jlagoxckoro osepa

Pe3ym.TaTu KBAHTHJILHOI0 aHAJIN3a NAHHBIX

Tabnuya 7.1.

T'oABI HU3KOTO CTOSHUA YPOBHA
354 cM<H< 445 cm

T'ofBl BRICOKOTO CTOSIHHUS YPOBHS
598 cm > H > 506 cm

1883
1887
1891
1915, 1916
1920-1921
1937-1942
1948, 1949
1960, 1961
1964, 1965
1970
1972-1974
1976, 1977
1980
1996, 1997

1899-1901
1903-1906
1918
1923-1925
1928-1931
1936
1955
1957, 1958
1962, 1963
1982
1984
1988, 1989
1992
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BelnenesHEIE HEPHOAE] BEICOKOTO M HU3KOT'O CTOAHMA yposHs Jla-
IOYKCKOTO 03€pa COBIAJAIOT C AHAJOTHMYHBIMH HEPHOAAaMH CTOSHHS
ypoBHs Ha o3epax Caiima, OHexckoe (IO BBEICHHS B 3KCILIYATAITHIO
Bepxue-CBupckoii runpoanextpocranuuu) u WUinemens. bonee Toro,
BBIIEILIIOTCS 0cO0ble TOBI, KOTra IinobanbHble M3MEHEHUs YPOBHS BO-
Il B 03epax M pekax OXBaThIBalIM HE TONBKO Oaccern Jlamoxxckoro
o3epa, HO ¥ Bech Bomocbop Bamrumiickoro mops. Tak, MHOroBOmHEIE
yCnoBus Ha BojocOope B LienmoM Habmogamucs B 1930 r., MAJIOBOIHbIC —
B 1942 T.

CuHXpOHHEIE MHOTOBOIHBIC YCIOBHS Ha OOJbIICH 4acTH BOZO-
cOopa Mops1, BKITIOYaronie kpome bacceitna Jlamoxckoro o3epa teppu-
toprro CKaHIMHABCKOTO HOJYOCTpOBa M CTpaH bamtum, oTMedanncs
B 1899, 1924 u 1962 rT., ManoBogHEIC yeaoBua — B 1915, 1940 u 1973 1.

Tabauya 7.2
OcuoHble cBenenus 0 kpynHeitmux I'DC Jlagoxckore facceiina
Paccrosnue Ilepron | Ilonesnsrit HITY, Brin pery-
Crasuus OT HCTOKa, paboTel, 00neM,
3 M abc. JIMPOBaHMI
KM rojsl KM
Jlecoropckas 1937- OrparIeH-
XTI3C, p. 26 1940, 0,0043 27,5 Ho‘;pc aoe
Byokca c 1947 yT
Caeroropckas Orpan
XIT3C, 15 1947 0,0058 | 43,5 TpasricH-
HOE CYTOYHOE
p. Byokca
Huxne- B kackaze
Crupckas, 145 1934 0,024 27,7 MHOTOJIETHEE
p. Crups M CYyTOYHOE
Bepxue- Msuoroiernee
Caupckas, 97 1953 17,5 31,65 rol0BOE CY-
p. Ceupb TOYHOE
Bonxosckas Cesommoe u
? 197,5 1927 3,0 115,5 MOJHOE Cy-
p- Bonxos
TOYHOE

EcTtecTBeHHBIM XapakTep YpOBEHHOI'O peXrMa HapyllaeTcs B pe-
3yNbTaTe XO3JMCTBEHHOH NEATENBHOCTH Ha BojocOope o3epa (Taldul.
7.2). OcobeHHO HAIJIARHO 9TH HAPYIIEHHS IPOCIIEKUBAIOTCS HA Peajlu-
3alMAX CPEAHUX MECSYHBIX BemmuuH H(?) (puc. 7.18, a, 6). OgHako He
BCET/a aHTPOIIOTCHHAsS HATPYy3Ka HPUBOIUT K H3MCHCHHIO BEPOSITHOCT-
HBEIX XapakTEPUCTHK BPEMEHHOH M3MEHYHBOCTH YPOBHA. Tak, yriy6-
neavie Komkuna ¢apsatepa B 1902-1908 rr. u BREneHUE B 3KCHITyaTa-
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o Bomxosexoit I'DC (1927 r.), ocymecTBIAOMEH CE30HHOE M CY-
TOYHOE PETYINPOBAHUE CTOKA, BBI3BANH JMIUb JIOKAIBHEIE M3MEHEHHSI
yposri. Oxraxo Beegenne B 1953 r. Bepxue-Ceupckoit I'DC, ocymie-
CTBILIIOIEH MHOTOJIETHEE PEryNUpOBaHHE CTOKA, NPUBENO K 3HAYM-
TENPHOMY YMEHBIIEHHIO ¢ 60-X rOJOB NpPONLIOTO BEKa IHUCIIEPCHH
BHYTPHTOJOBBIX M, KaK CIICICTBHE, MHOTOJETHIX KOieOaHMHA YPOBHA

- (cM. puc. 7.18, 6). AHaNOTHYHBIX HapyNIEHWHA B IUCIEPCHU BHYTPUIO-

JOBBIX KonebaHui aTMOCc(epHBIX OCaaKoB Ha 3epKano u Bogocbop Jla-
JOXCKOro o3epa He Habmoganocs. CoBpeMEHHbIE TEKTOHHIECKHUE IIPO-
SBIEHNS B KOTJOBHHE, IO-BUAUMOMY, HE OKa3alH 3aMETHOI'O BIIMSHU
Ha KosebaHUsA YPOBHS B 9TOT LIEPHOL.

H, cm

Dty mty)  2saqes

A

m(?)
_____ D(r)
Puc. 7.18. Baytpuronossie koneGanns yposas Jlagoxckoro ozepa

Jnd onmyicaHus CHHONTHYECKHUK KoJeGaHui yPOBHS BOCIONB3YEM-
Csl JAaHHBIMH O CPEIHUX CYTOYHBIX 3HadeHWsX H’(f) s xapaKTepHBIX
JIeT BBICOKOTO, OJIM3KOro K HOpME M HHU3KOro crosaus (puc. 7.19).
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IIpensapurenerno pansl H'(f) UIBTPYIOTCS I yaadeHus MaTeMaru-
9ECKOI0 OXKMIaHUA BHYTPUIOJOBOIO XOAa M B JAJIbHEHIIEM paccMart-
PMBAIOTCS KaK CTAallMOHApHBIE CIydJalHbIEC IPOHECCHl B Ipefienax TPex
CE30HOB roja: 3uMHero (a), BeceHHe-lerHero (6) U ocenuero (s8). 3a
OCHOBHYIO BEPOATHOCTHYIO XapakTEPHUCTHUKY HpPHUHHMAETCS QYHKIHS
CIIEKTPabHOH IOTHOCTH S(®).

CuHonTH4YeCcKas U3MEHYMBOCTh YPOBHS IPOSBISIETCS B BHAE KO-
nebanuii ¢ nepuomamu 3—7, 10-20, 26-30 cyrok. Ileprriit Bua komneba-
HHH 00YCIIOBIEH CTOHHO-HArOHHBIMHU JICHUBEIIIIMAMH YPOBHS ¥ BbI3EI-
BaeT JIMIB IepepacpeelieHie BOIBI B 03epe. DTOMY BUIY KOJeOauui
CONYTCTBYIOT OJHOY3JIOBBIE ceMIM ¢ nepuHonoM 3—5 4. Bropoit Bunx
Koe6aHuii 00yCIOBIEH COOTBETCTBYIOUIMMHE ABYKEHHAMH H30II0OTCH-
HUATIBHOH [TOBEPXHOCTH.

[-4

S(w)

w0

20 1

/

]

Puc. 7.19. Curontuyeckne konedanus yposHa JIagoxckoro o3epa

a £7) 0 3 - 2 ®, C¥T

Tpetnit Bun konebGaHumii CBA3aH C M3MEHCHHEM NPUXOMHBIX CO-
CTaBJIIIOMUX BORHOTO 0allaHca, INIaBHBIM 00pa3oM, NABOJKAMH B pPed-
HOM CTOKE, H IIPUBOJMT K M3MEHEHMIO KOJMIECTBA BOIBI B O3€pe.

Taxum 06pa3oM, 3aKOHOMEPHOCTH (GOPMHPOBAHHS YPOBEHHOTO
PEeXUMa 03€p CB3aHbl C HHTEHCUBHOCTBIO MX BHEIIHETO BOJ0OOMEHA.
CrpykTypa ypOBEHHBIX KONEOaHUM 03€p pazHbIX KIACCOB BOJOOOMEHA
pasnuunHa. IIpnm mepexome o3epa u3 kiacca ciaaboro BogooOMeHa
B KJIacC YMEPEHHOrO, a 3aTeM CHIBHOTO BOJ0OOMEHa BO3pacTaeT pob
BHYTPHUIOIOBEIX KoncOaHuM B 0Omel aucnepcun mporiecca. Tak, s
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BPEMECHHOM M3MEHYUBOCTH ypPOBHS 03ep cO CIabbkiM BOJOOOMEHOM Xa-
pakTepeH cnabo BRIpaXkeHHBIH BHYTPUIONOBOH X0, a MEXIONOBas H3-
MEHYMBOCTh IPOSABISIETCS B BUAE NPeobIalalomero I0IronepHoIHOTO
KonebaHus ypOBHS HamonHEeHUs. [ BpeMEHHOH M3MEHYMBOCTH 03€p
C YMEpEHHHIM M YMEPEHHO-CHIBHHIM BOZOOOMEHOM BHYTPHIOHOBO
XOJ1 BBIP@XKEH JOCTATOYHO XOPOIIO, M MEXI0N0Bas H3MEHUYMBOCTD IPO-
SBIIETCA. KaK B BHJE aMIUIMTYIHOH M (a30B0O-4aCTOTHOH MOIYIAMU
XapakTepHBIX SIE€MEHTOB BHYTPUIOOBOI'O X044, TaK M B BHAE IONIO-
NepuonHbIX KoneGanuil ypoBHs HamonHenud. JInsg BpeMEeHHOM HM3MeEH-
YUBOCTH YPOBHA 03€p C CHJIBHBIM BOZOOOMEHOM XapaKTepeH SApKO BBI-
PaKEHHBIH BHYTPUIOJOBOH XOH, M MEXI0OA0Bas H3MEHYMBOCTD IPOSAB-
JeTcsl MPEUMYIISCTBEHHO B BHIE MOIYJIIIHM €r0 XapaKTEpHBIX dJe-
MEHTOB IIPH NPAKTHIECKU IIOCTOSHHOM YPOBHE HAIOIHEHMS. YpOBEH-
HEBIA PEXUM 03€p 3TOr0 Kiacca ONU30K K pEXUMY CTOKA BUANAIOLIMX
B 03€p0 peK. OTH OCOOEHHOCTH KoJeOaHWH HEOOXOLUMO YYHTHIBATH
IPY THAPOJIOTHYECKHX U THAPOIKOJIIOTHYECKUX pacyeTax H IPOTHO3aX.

7.5. IIporaosupoBanue YpoBHeil Bogbl B 03epax

VpoBeHHBIH pexuM o3ep GopMHUpyeTCs IO BO3IEHCTBUEM aKTHB-
HBIX M aJanTHBHBIX (aKkTOpPOB B YCIOBMIX COBPEMEHHOTO XIMMara U
CYIIECTBYIOIIEH aHTPONMOTreHHOM Harpysku. KimMatudeckue (axTopsl
IOPHHATO OTHOCHTH K aKTHBHBIM, a (GakTOpHI MOACTHIAIONIEH IOBEPX-
HOCTH K aJIallTUBHBIM. PaznyiHoe couerapne KIMMATHIECKOTO CHTHAA
U OTKJIMKAa Ha 5TOT CHIHAaJI IOJACTUIAIOIIEH MOBEPXHOCTH (HOPMHUPYET
pasnuuus B XapakTepe BHYTPHUTOINOBBIX M MHOTOJIETHHX -KOJICOaHui
ypoBHEH BOAB B O3epax. BromHe OYEBHIHO, YTO H3YUEHME TaKUX
CIIOXHBIX B3aMMOCBSA3aHHBIX IPHUPOJHBIX IPOLECCOB TpeOyeT npHBIIe-
YEHUsL METOJOB TEOPHMU ITUHAMUYECKUX CHCTEM, a IIPOTHO3UPOBAHHE —
HCIIONb30BaHusA Mozenel nepemaroynbix ¢(yskiumil. OxHaxo crabas
H3YYEHHOCTh 03€p, KOTOpas 3HAYMTENbHO YCTYNAeT U3YYEHHOCTH pEK,
a TaKXKe COKpAaIlIeHHE CETH THAPOMETEOPOJIOTHHECKHX HaOMIoaecHuMH,
MPOU3OIIEIIEe B NOCHEIHUE IECATUNETHS, 3any/:[H;1eT pean3anuo
TaKOT0 KOHLENTYalbHOI'O II0AXO0/A.

B ycnoeuax medunmra mcxomHod umubOpManMu mmMpokue BO3-
MOXXHOCTH ULl IPOTHO3HPOBAHMA YPOBHS BOABI OONBIIMX 03€P OTKPHI-
BaeT UCMOb30BaHME PAAA HAKTHUECKUX HaOMIOAEHUH ¢ IPUBICYCHHEM
METOZ0OB, OCHOBAHHBIX Ha 3KCTPANOJIIIMH €CTECTBEHHBIX KoyeOaHui
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ypoBHi. B aToMm ciydae npennonaraercs, 4ro MMEETCS HEKOTOpas pea-
JV3aLUs CITydaiiHOH IOCIIEA0BATENBHOCTH B NPOIUIBIE MOMEHTHI Bpe-
MEHH BILIOTH OO HaHHOTO MoMeHTa 7. Heobxomumo mpenckasars 3Ha-
YEHHE, OTHOCAIIEeCs K 9TOH ke peanu3auuy B Oyoymui MOMEHT Bpe-
MEHHU C onpeneNneHHbIM ynpexaenueM m. [Ipornosupyemoe 3navenue
paccMaTpuBaeTCs Kak HEKOTOpas QYHKIMSA OT BCEX M3BECTHHIX 3Hade-
HUH, HAXOIIAascid B ONPENSIICHHOM HX KJacce ¥ MMEIOMas MHUHH-
MAaJIbHYIO CPeIHEKBaIPaTHIECKyI0 a0COIOTHYI0 OMHOKY NPOTHO3UPO-
BaHMA. 3aMETHM, YTO MOTYT OBITh M IpyTHE KPUTEpHM KadecTBa Ipo-
THO3UPOBAaHUA B 3aBHCUMOCTH OT €T0 LEIH.

Hawubonee monmHoe pemieHue 3ajadd SKCTPANOIANMM CIydalHON
[I0C/IEI0BATENRHOCTH 3aKIII09aeTCs B HAXOKICHHUH YCIOBHOTO pacipe-
JeJICHUs BEPOATHOCTEH CIy4aliHOH BEIWYMHBI B OyIymiuid MOMEHT
BpPEMEHH, €CIIM OHA NPUHUMAaeT 3ajlanHele 3HaueHus [143]. ng nocne-
JOBATENBHOCTY MCXOMHEIX BEMYMH, paclpele/IeHHbIX 110 HOPMAJIbHO-
My 3aKOHY, pelllcHHEC 3a/{a4qd NPOrHO3a SBILIETCS €IWHCTBEHHBIM, XO-
CKONBKY YCIIOBHOE pacIpeNesicHHe BEpOsSTHOCTEH NPOTHO3UpYyeMOoil
MOCJIEIOBATEIFHOCTH Takoke OyneT HOpMalbHBIM, a €€ CpelHee 3Hade-
HHUe OyJeT OMHOBPEMEHHO U Haubosee BEPOsTHRIM.

[Tpu M3BECTHON KOPPEIIMOHHON (QyHKIMH CllydaifHOTO IMpoIecca
HA SKCTPaNOJSIMOHHYI0 (QYHKIMIO HAKJIAABIBACTCS YCIOBUE ‘“‘IHMHEH-
HOCTH”, TOCKONBKY TONBKO IPH STOM YCIOBHHM CpEIHEKBaApaTHIeCKas
omMOKa MPOTHO3HPOBAHWSA BHIPAXKAETCA dYepe3 KOPPEILIIHUOHHYIO
GYHKIMIO; 3Has €€, MOXKHO HAaWTH Tak Ha3bIBAEMBIE OKCTPANOJISIMOH-
HBIc K03(hGdUIMEHTE], Ha KOTOPHIe YMHOXKAIOTCS 3HAYCHUSA 7 JIIEMEHTOB
MOCHEOBATEIHFHOCTH, IIOCIIE 9er0 MX CyMMa JaeT MPOTHO3MPYEMYIO
Beiruuny. Ji1 HOpManbHOH ciydaWHOH NOCIEeNOBAaTENBHOCTH IPEN-
HOJIOKEHUE O JIMHEHHOCTH (QYHKIMH SKCTPAIOIUPOBaHHA HE SABISETCA
OrpaHMdenreM, MOTOMY YTO CpeIHeKBaapaTHdeckas omubka OKa3kIBa-
eTCs KaK pa3 HauMeHbIIeH Ipy JIMHEHHOCTH (QYyHKIMM SKCTPanonupo-
Bagus. B obmieM ciydac mpy OTIMYMH pacupefielIeHHs HCXOTHOH 1o-
CNIEAOBATENBHOCTH OT HOPMAIBbHOTO JIMHEHHAS SKCTPANOLAIUI TakxkKe
NPEACTABIIET ONPENEICHHBIN NPaKTHIECKUM HHTEPEC.

3HaHue KOPPENSNHOHHOW (GYHKUMM Ipollecca IPEANoNaraer u
CIIEKTPalbHYI0 INOCTaHOBKY 3aJa4d O JIMHEHHOM JKCTPANOIUPOBAHMU
CTAaNMOHAPHOM CHIy4ailHOH mocnenoBaTeNbHOCTH. OTBICKAaHHE CIEK-
TpPAbHOH XapaKTEPUCTHKU SKCTParoJMpPOBaHUA PABHOCHIIBHO IIOJIHO-
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My PENIeHHIO 33la4yM MpOTHo3upoBanus. Eciou mpu pemreHuu IpaxT-
YECKUX 33Ja4 yIAeTCA TEOPSTUUECKHM IIyTEM ONPENEINTh CIEKTPalb-
HYIO IUIOTHOCTh HENPEPBIBHOTO WM AWUCKPETHOrO BPEMEHHOTO pPsAna,
TO OHa BCET/Aa MMEET BHJ CIEKTpambHON QyHKUMHU Ipouecca aBToper-
peccun — cxonb3sgmero cpexHero (APCC) [143]. Ecnu ke crekTpanb-
HYIO IJIOTHOCTE YAAETCS ONPEAEIUTh TONBKO SMIIMPUIECKUM IIyTEM, TO
€€ MOXHO JOCTaTOYHO XOPOUIO AIIPOKCHMUPOBATh MOIEIBHOM OLICH-
KOM CIIEKTpaIbHOM (yHKIMH 3TOTO KJIacca IPOIECCOB.

0606mennem mopenu APCC Ha cirydail HecTanBOHapHBIX Bpe-
MEHHBIX PAHOB SBISETCS MOAENb aBTOPETPECCHH — IPOHHTEIPHPOBAH-
Horo ckons3smero cpeauaero APIICC (p, d, q), rae p — napaMeTp aBToO-
perpeccuy, d — NMOPSIOK OIEPaIlMy B3sATHA Pa3HOCTEH, g — mapaMerp
ckonp3siiero cpeasero. O6o6menneM Monemu APIICC Ha ciydgait ce-
30HHBIX HECTAIMOHAPHBIX PSNIOB SBILETCS MYJIbTUILIMKATABHAS CE30H-
nas momenbs APIICC (p, d, q) (Ps, ds, Os), TIe X mapaMerpaM MOJXEIH
APIICC (p, d, q) nobaBieHs! Ce30HHBIE NapaMeTPHI: CE30HHBIA Hapa-
MeTp aBTOperpeccuu — Ps, ce30HHas pa3HOCTh — dS, CEe30HHBIA Mapa-
METp CKOJIB3SLIETO cpeauero — Os.

Merons! Teopru APTICC pa3paboTansl ¥ JOBEAEHH! [0 NPaKTHIE-
cxoro npuMeHenus JK. bokcom u I'. xenxuncom [18)]. HamomumM,
gyT0 npoueccH Z; kiacca APTICC yaoBieTBOPSIOT ciemyromei pasHo-
cTHOH cxeme: o, = V“Z, t=0, 1, +2, $(B) 0, = 6 (B)a,, rae V — ornepa-
TOp B3ATHS pazHocTu: Vz = Z,— Z, ;, B — onepatop capura Hazaj: Bz =
= Zy ; 0(B), 6(B) — HEKOTOpEIE MHOTOWIEHH OT B; g, — nocnenosa-
TENBHOCTh HE3aBUCHUMBIX OJMHAKOBO PacIpeACIeHHbIX CITyYaiHbIX Be-
MUYHEH ¢ KOHEYHOM Jucnepcueli 67, Tl STHX MpOIECccoB d-5 pasHOCTh
SBIAETCS CTAlMOHAPHBIM CIYYaHHBIM MPOLECCOM C PpalHOHANBHOM
CNEKTPaNbHOM MIOTHOCTEIO. OCHOBHASA TPYAHOCTH B IPUMEHEHMH 3THX
METOIOB Ul PENICHUA NPaKTHYECKUX 33amad THIPOMETEOPOJIOTHH 3a-
KII09aeTC B MACHTH(GMKANME MOIEIH I KOHKPETHOTO BPEMEHHOTO
pana, T.c. B moAOOpKe VIS HEr0 COOTBETCTBYIOLIETO MOAEIBHOIO BHI-
paXXeHHUs, B TEpMHHAX BEPOSTHOCTHBIX XapaKTEPUCTHK KOTOPOro ocCy-
HIECTBILIETCS aHANH3 MO0 MPOTHO3UPOBAHHE.

Jlagoxckoe 03epo ABIIETCS YHUKANBHBIM BogoeMoM Egpormsl. Ero
YPOBEHB HE TONBKO (HKCHPYET BOAHBIC PECYPCHI, HO U SBISETCS UHTE-
TpaJbHBIM [TOKA3aTEIEM YBIAXKHECHHOCTH M M3MEHEHUH KuMaTa Ha 06-
IIMPHOH TEeppUTOpHH. bojiee TOro, ypoBeHb BOIBI B 03€pe XapaKTepH3y-
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€T CyMMapHO€ aHTPOIIOTeHHOE BozzeicTeue Ha Oacceitn. Huskoe cros-
Hue ypoBHs Jlamoxckoro o3epa, Habmromarormeecs ¢ 1996 r. u o npo-
raozy N.®. I'eneter 1 H.B. Msxumesoit [29] 3aBepmaromeecs B 2010~
2011 rT., IpUBENO K YCHOXXHEHHIO YCIOBHHA CYXOXOICTBa, PHIOOIOBCTRA,
peKpeaiyy, a TakkKe K yXyAIICHMIO KauecTBa BOXBI, YBEIMUCHUIO OHO-
Macchl CUHe-3eNIeHBIX Bofopociel B HeBcko-Jlamoxkckoi cucTeMe.

H3BecTHO, YTO HEMOCPEACTBCHHOE BIHAHHE Ha (HOpMHUpOBaHME
ypoBHA JIaxoKCKOTO 03€pa OKa3bIBalOT COCTABJIAIONIME BOAHOTO Oa-
JaHCa, OCHOBHBIMH M3 KOTOPHIX SABIAIOTCSA IPUTOK mo pekaM Byokca,
Ceupb, Bonxos (90 % ot obmiero), u crok no Hese, a Takke ocobeH-
HOCTH CTPOEHHS 03epHOH cHCTeMBl (ILIOMIAanb 03€pa M ero BoxocOopa,
03epHOCTh, (opMa pycna BBITeKaromied pekw). OmnocpeZoBaHHO Ha
YpOBEeHp 03€pa BIMTIOT KojebaHus ypoBHs ozep Caiima, OHexckoe,
Nnbmens. Kinmuvatnyeckue GakTopsl — TeMIeparypa BO3AyXa M aTMo-
chepHble 0CaaKH, PEXXUM KOTOPHIX JUI1 EBpOIeicKHX 03ep 3aBUCHT OT
nukoregesa Hax CeBepHoM ATIIAHTHKOI, BO3XEHCTRYIOT Ha JUHAMHKY
KOJIeOaHM ypOBHEH 03€P.

HccnemoBanusIMH BHYTPHTOJOBEIX M MHOTOJIETHMX KOJI€OaHMIH
ypoBHA Jlanoxckoro osepa B pasHoe Bpems 3aHumammce M.J[. Maca-
moBa u M.B. ®unarosa [78], C.II. Hukutoa u N.B. ®unarora {89],
AM. Jloranoeckuit u H.B. Msxkumega [44—49], H.B. Msaxumesa u
B.JI. Tpymegckuit [87], HH. ®unaror [124], A.C. I'puropres u
F0.A. TpanesuukoB [38]. 3HaguTEnbHO MEHBIIE HCCICHOBAHHM IIO-
CBAUICHO BOIIpOCcaM TporHo3upoBanud [9, 29, 33, 84].

Hanmuaue pUTMHKH TOXOBOH NMKIMYHOCTH . JOCTATOYHO YETKO
nposABIsAroIeiics Ha (pOHE HH3KOYaCTOTHOrO KoiedaHusa ypoBHA Jla-
JOMKCKOTO 03epa TO3BOJIMIIO UCIIONB30BaTh Ul IPOrHO3a peamn3aiuio
CpeIHUX MECAYHBIX 3HAUYCHUH 110 HaOIOACHUAM Ha BOIOMEPHOM IIOCTY
Caceckue Pagku 3a mepuon 1881-2004 rr. Ilpornoszuposanuchk BHYT-
puromoBsie KoneGaHMsA U1 XapaKTepHBIX HO BOJAHOCTH neT: 1923
1925, 1986, 1990, 1993, 1995, 1998, 1999 u 2003. KBanTUILHEIM aHa-
M3 CPeJHHX TOJOBBIX 3HAYCHMH mokasan, yro B 1923-1925, 1986,
1990, 1993, 1995 rr. ypoBeHs JIaoxKCKOI0 03€pa CTOAN BBINIE MEAHa-
wrl. ITpu aToM B 1924 1. Habmronanocs HaMBBICIIEE 3a BECh NIEPHOJ Ha-
omogennii snadenne (609 cm). B 1998, 1999 u 2003 rr. ypoBeHb CTOAI
ke Menuassl. [Ipu 3ToMm B 2003 r. HabmoAan0ChH HAMHU3ILIEE 3HAYe-
pre (381 cm) [Bropoe mocie 1940 r. (361 cm)].
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I'enepupoBaHye IPOrHO30B OCYLIECTBIIOCH ABYMs CIIOCOOaMH.
Ieperiii cnoco6 3axmoyancs B ucrons3opanuu Moxeau APTICC, yuu-
TBHIBAIOIIECH KaK 3BOIIOIMOHHYIO, TaK M CE30HHYIO HECTAMOHAPHOCTS.
IlporrosupoBanue OCYIECTBIANOCH C YIOpExKIEHHEeM 12 Mecsnes
(c sHBaps 1o xexabpp). Monens BI09ana OXUH OOBIYHEINA U ONUH Ce-
30HHBIH IapaMeTp CKONB3AIIEro cpenHero. McxomHplii psnx TpaHcdop-
MHUpPOBaJICs TPIKOE B XOIe NOTapH(OMUPOBAHHS, B3ATHS PAa3HOCTH
¢ maroM 1 (WI1 ycTpaHeHHS SBOJIOLMOHHON HECTAIIMOHAPHOCTH) M
B34TH Pa3HOCTH ¢ maroM 12 (ang ycTpaHeHHS CE30HHOH HecTammo-
HapHOCTH).

. Tabauya 7.3

Conocrasaenne daxTuyeckux (Hy) u mpornocrmaeckux (H,,) snauennii

ypoBHs JlagokeKoro o3epa

Mecsn, rox Ié‘a’ Ig“MP’ 8 |Mecsu, rox Ic{ﬂ’ H,| 8 M:gzu, Hy| Hyp | 8

SAnpaps, [483)|486 | —1 | Susapws, |566 |487( 14 | Sumaps, |547| 486 | 11
1923 1924 1925

@eppans, |482(483 ] 0 | Dempans, |589|472| 20 | Despans, {532 484 | 9
1923 1924 1925

Mapr, 19231480492 | -3 [Mapr, 1924|586 (492| 16 | Mapr, (5391492 | 9
1925

Ampens, [472|511| -8 | Amnpems, |608(522| 14 | Anpems, [547] 511 | 7
1923 1924 1925

Mai, 1923 [488 | 543 |-11| Maii, 1924 | 646 |557| 14 |Mait, 1925|562 543 | 3
Yons, |[518|551(-6| Hions, |664(568| 14 | Hrwoms, |[553| 551} 0

1923 1924 1925
Hione, |[528]546( -3 Hrons, 659 [565| 14 | Wronn, |[541] 546 | -1
1923 1924 1925
Asrycr, |5231534| -2 | Asryct, [640(556| 13 | Amrycr, [521]| 534 {2
1923 1924 1925
Cenra6ps, |5181520 |0 |Cenra6ps, [618 |541|12 |Cenrsabps, |503 |520 |-3
1923 1924 1925
Oxrs6pp, 520512 |2 [Oxrabps, |599 {53111 |Oxtabps, (497|513 (-3
1923 1924 1925
Hos6ps, 5361495 |8 |Hosbps, 576 {51311 |Hos6ps, |494 (495 {0
1923 1924 1925
Jexabpp, |558 |489 112 {Hexabpy, |556 |505|9 |HexaGps, |486 (489 |-1
1923 1924 1925
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H,cum 1924 1,

I I m v vV VI vil Vil IX X X Xl

520
500
480
460 -
440
420 A
400 7 T T T T T T T T T

I I 1m 1v v VI VIl VIl IX X XI Xl

- CbaKTH'-lCCKPle JaHHBIC — — NpPOTHO3

Puc. 7.20. daktnyeckue ¥ NPOTHOCTHYECKHE 3HAYEHHUS
BHYTPHIOJOBEIX KonebaHui yposHs Jlagoskckoro o3zepa 3a 1923-1925 rr.
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B kxavecTse npumepa coOmocTaBIeHHe (AaKTMYECKHX M MPOTHOCTH-
YecKUX 3HAYCHUH npuBeeno ;i 1924-1925 rr. (puc. 7.20, Tabm. 7.3).
Kax BuzHo 13 Tabmumsl, HaGNMIOZAeTCs WX XOpOIIEE COOTBETCTBHE,
0COOEHHO ¢ MIOHA 10 CEHTAOPH, KOTa pasHUIA MEXIy 3HAYCHUAMHU He
npespimana 1-3 % (o 1923, 1925 rr.). Jna anpens — Mas u HOAOps—
nexabps pasHuna ysenpuuBaercs 0o 12 %. Jlns cpaBHEHHs NPOTHO-
CTHYECKHX ¥ (aKTHUECKUX 3HAYECHUH MCIONIB30BANINCh OTHOCUTEIbHEIE

: Hy —H,,
IOTpenHocTH & = ——--100% .
¢
Jna ouesKM OmpaBIbIBAEMOCTH HPOTHO30B HCHONL30BANACH JO-
TIOJIHUTENBHAS TOTPEMHOCTD Oyon, BEIIHCIAEMAS 1O GopMyNe Jpon= £
n

> (Hy-H,)

i=]

- (n-1)

(l)aKTI/IquKOC 3HA4YCHUEC YPOBH, H o CpECAHCC MHOTOJICTHCC 3HAYCHUC

+0,6740. 3neck G ONpenensNach Kak: G = , The H; g —

YPOBHS, n — nuuHAa psana. [IpOTHO3 CUATANCS «OTIUYHBIM», ECIIH
8 < 0,30,0n; «xopoummM», eciut & = (0,3—0,6)8 01, U «yIXOBAETBOPUTEID-
HEIM» TIpH & = (0,6—1)80n.. .
Taxoke MpoBoMIach OLEHKA 3QPEKTHBHOCTH METOMMKH MPOTHO-
3MPOBAHMS B Ka4ECTBE YUCIOBOM XapaKTEPUCTHKH KOTOPOH UCHOIB30-

S

BalOCh OTHOLIEHME —. 34ech S — cpenHeKBaapaTHdecKas -OmHOKa
c
A

Zn:(Hiq) —Hinp)z

i=l

IIOBEPOYHBIX IIPOTHO30B, OIIPCALCIIACMAd KaK S =

2

n—1
rae H; y — QakTHieckoe 3HaYeHHE YPOBHA; H; 5 — MPOTHOCTHYECKOE
3HAYEHUE YPOBHSA; 1 — YHMCIIO MPOTHO30B; Op — CPEAHEKBAIPATHIECCKOE -
OTKJIOHEHHE YPOBHS Ha IEpHoJ 3a6J1aroBpeMeHHOCTH IPOTHO3a A, OIl-

penenieMoe XKak G, =

rae T — 3abIaroBpeMeHHOCTh IPOTHO3a. MeToxuka cuntaercs ¢ dek-
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THBHOM, €ClIn i < 0,70 npn n <185, i < 0,75 opu 15 < n < 25,
Ca Ca

S <0,80 mpu n > 25.
Ca

B CcOOTBETCTBUM C HCIONB30BAaHHBIMU OICHKAaMH NPOTHO3BI Ha
1923 1 1925 rr. OTHOCATCS K KaTETOpUH «XOpOIIHX», a Ha 1924 r. —
K KaTETOPHH «yXOBJIECTBOPHUTEIBHBIX». MeETOIUKA IPOTHO3UPOBAHUS —
st dexTHBHA.

B cooTBeTcTBHM ¢ METOIAMH TEOPHH NEPHUOAUYECKH KOPPETHPO-
BaHHBIX ciydaiHeIXx npoueccoB (IIKCII) mpenacraBuM peam3amuio
CPEIHHX MECSYHBIX 3HAUEHUH ypOBHJ 03epa BEKTOPOM, KOMIOHEHTEHI
KOTOpOro 06pa30BaHbl OTCUETAMH IpOIecca Yepe3 IepHol KOPPEIHpo-
BAHHOCTH 1 TOX, T. €. €XETONHBIMU NOCIENOBATENLHOCTAME 3HAYCHUM
IULS KaXKXOT'0 MeCsIa roja:

Hy={H,... Hy} = {H,},i=1...12.

ITpunsTOE mpeAcTaBICHUE IIO3BONSET 3aMEHUTH MEPHOMAYCCKH
KOppEeNUpOBaHHBIM CIydJalHBIN Npollecc ¢ YOXOBOI PUTMHKOH Ha 12
CTAI[MOHAPHBIX M CTAlMOHAPHO CBA3aHHBIX CIyYaHHBIX IIPOLECCOB,
JOCTATOYHO XOPOIIO CHPSAMIIIONIMXCSA HA CETKE HOPMAJILHOI'O pacipe-
JIETICHHS.

Onucannue MOAEIBHON CTPYKTYPBHI KaXI0H KOMIIOHEHTH! BEKTOpa
mporieccoM aBroperpeccuy nepsoro nopsaxa (AP(1)) unmu mporeccom
cKonb3sero cpenuero nepsoro nopianka (CC(1)) no3Bossier BOCHOMIb-
30BaThCS BTOPHIM CIIOCOOOM IPOTHO3HPOBAHMS 3HAYEHUH YPOBHS 03¢~
pa c ynpexzaeaueM | rox. Ilpu 3ToM nmosydeHHbIe 3HAYEHUS IS KaX-
JOr0 Mecsla roja, cobpansble Ha nepuone B 1 rof, Takxe AAIOT IpPO-
THO3 BHYTPUIOZI0BOTO KONEOaHMsI YPOBHS.

s 1986 u 1993 rr. onmumansHo# oxazanack mopens AP(1), nms
1990, 1995 rr. — momens CC(1). IlporHo3sl Ha 3TH rOABI OIAIH B Ka-
TErOPHUIO KOTIMYHBIX?.

g 2003 r. mporHo3 maBajicsa ABYMS CIIOCO0aMy IO TpeM Moje-
nam (puc. 7.21, Tabn. 7.4). TIporHo3sl Ha 3TOT rof mo Moxensm APTICC
1 CC(1) oTHOCATCS K KaTETOPHH «XOpOIIHX», a Imo Mozemua AP(1) —
K KATCTOPHH «OTIHYHBIXY.
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Tabnuya 7.4
Conocrasaenne paxruueckux (Hy) n npornosneix (Hyp) 3Havenuii yporus

3a 2003 rox
) ap, CM
Mecsn fﬁ APTICC HXP?IA) ccqy | Meem Pclfjl APIICC HAI;’(CI) cc(l)
SuBaps | 360 | 365 373 390 |Hrons 381 394 391 423
Pespans [ 360{ 369 370 393 |Asryct 382 | 384 398 418.
Mapr |363| 373 | 367 | 401 [Cemms6ps| 391 | 372 | 394 | 418
Anpens |368| 385 | 376 | 414 |Oxrs6ps | 397 | 357 | 395 | 406
Mait  |386| 399 | 395 | 423 |Hos6ps | 399 | 350 | 396 | 401
Mioms | 380| 398 | 391 | 427 |[lexabps | 409 | 347 | 406 | 400

Bo3moxHa exemecsuHas KOPPEKTHPOBKA IIPOrHO3a C HCIIONB30-
BaHueM 12 ypaBHeHu# perpeccuu (Tabm. 7.5). B xauecTBe HmpemMKTO-
POB B KaXXIOM YPaBHEHMH IIeNeco00pa3HO HCIONb30BaTh ABa (haKTopa:
(axTHIeCKHH CPEeNHMII YPOBEHb O3€pa 3a IPONIENIIHIl Mecil U Cpel-
HHi ypOBEHb 3a TEKyIIHH MeCs IPOILIOro Toja.

H,cm
440
430
420 -
410 -
400 -
390
380 -

I I m v v VI VvII vill IX X

no monemx APTICC
— = ~no mozenu CC(1)

— - -~ no Mozemu AP(1)

takTHUeCKHe TaHHbIE

Puc. 7.21. GakTHyeckre i NIPOrHOCTHIECKHE 3HAUEHHST BHY TPHIOXOBEIX KoJe6banuit
yposH# Jlagoxckoro o3epa 3a 2003 r.
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KoppexrupoBka mporuosa 3a 1998 w 1999 rr.

Tabruya 7.5

Mecsn

Tor | o I

I

m

v

\%

VI

VII

VI

IX

X

XI

XII

Cpen-
Hee

H, [417

422

428

447

466

471

477

483

485

476

780

485

461

1998
H,, |416

421

427

444

468

476

469

471

474

478

468

479

458

H, |491
1999

493

492

510

528

523

509

485

463

436

419

411

480

H,p | 490

495

497

510

534

545

541

531

516

507

497

494

513

- IlomyuenHBIe PE3yNbTATHl €INE Pa3 MOATBEPXKIAIOT, YTO METOBI
TCOPHUH aBTOPETPECCHH IPOUHTEIPHPOBAHHOTO CKOIB3SILETO CPEIHETO
SBJIIOTCS YHUBEPCAIBHBIM HHCTPYMEHTOM IPOTHO3UPOBAHUS YPOBHEH
BOIBl B 03€pPax B YCJIOBHSX HENOCTATOYHOTO 00BHEMAa MCXONHOH HH-

dhopmarn.
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SAK/TIOYEHUE

1. BonooGMen o3ep ABISMETCA IO NPEHMYILICCTBY a30HATNBHOMN Xa-
PaKTEPUCTHUKOH. JTO CBSI3aHO C TEM, YTO INIABCHCTBYIOIIYIO POJb B €T0
(opMUpOBaHUH UTPAOT IUIOINAIb BoZocOopa 1 06beM 03epa, 9To OBLIO
IOKa3aHo paHee ypasHeHueM K, = yK / Hp, umu Ky = y-Fopes/ Wo, ThE
y — cIoit ctoka ¢ Bogocbopa, K — yaemsHsiit Bomocoop, K = Fiues / Fos,
W, — obbem ozepa. ITosToMy mnpenmaraeMas MHOTOKPHUTEpHAIlbHAS
KIaCCHUKAIA 03€p SABJIAETCS MOP(POMETPHUYECKOM. DTO O3HAYAET,
YTO MHOTOMEpPHbIE KJIACCH OIICHMBAHMS, COTIACOBAHHBIE MEXKIY COOOM
DIKaJIBI ¥ TPajalyl BBEACHBI U1 MOPPOMETPHIECKIX XapaKTEPHCTHK.
[Ipu 3TOM OTAENbHBIE MOPHOMETPUIECKHIE NOKA3ATENM, HCIOMb30BaH-
HBIE B KA9ECTBE IIPOCTHIX IMPU3HAKOB KIacCHPHUKAUHNU, OBUIH ITOIyIEeHbI
B pe3ynbTaTe HOPMHPOBAaHHMS HCXOOHBIX XapakKTEPHCTHK C Y4EeTOM
BIMSHUSA KaKIOH M3 HMX Ha MHTEHCUBHOCTH BHEHIHEro BOZOOOMeHa
o3ep. KomrunexcHele HHAEKCH], PaCCMOTPEHHEIE KaK 0000MIeHHbIE PH-
3HAKU KIAcCU(UKAIMH, PENCTABIAIOT COB0H CBEPTKY OTHENBLHEIX II0-
Kasareneii.

2. KowmmnekcHeIH HHIEKC (CBOIHBIM IIOKa3aTeNsb) BOHOOOMEHA
WEE, paccaMTaHHBIA B yClOBHAX JAehuiuTa MHGOPMAIMH M HEolpe-
JIEIEHHOCTH PAcCTaHOBKM IIPUOPUTETOB OLEHUBAHMs, aJICKBaTHO OTpa-
KaeT 0cOGEHHOCTH HOPMUPOBAHUS BHEIIHETO BOXOOOMEHA 03€p 30HEI
M30BITOYHOTO M JIOCTATOYHOro yBiIaxkHeHus. Mumekc WEE B sBHOM
BU/I€ YYUTHIBACT BIMAHHE KIMMATHYCCKUX (Uepe3 KOMIUICKCHEIM HH-
nexc CL) m mopdomeTpuueckux (depe3 KOMIUIEKCHBIH HHIEkC MM)
daxropor Ha GOpPMHpPOBaHKHE BHEIIHETO BOXOOOMEHa o3ep. Bemxyummu
MOP(OMETPUIECKAMY XAPAKTEPUCTUKAME O3EPHBIX CHCTEM IENeco00-
pasHo cumrarh Fyus , K, Wy , BropocrenenusiMit — C1 u Hyg,. lpu
OLIEHKE MHOEKCOB MM mepecTaHOBKAa IPHOPUTETOB B IPeAeiax 3THX
IPYNI ¥ MeXy HEUMU NPHHIMIMAILHO HE BIHACT HA KOHEUHBIA pe-
3yneTaT. OCHOBHBIMM KIMMAaTHIECKHMH XapaKTEPUCTHKAMH SIBILTIOTCS
CPEeIOHME MHOTONETHHME 3HAYEHUS TeMueparyphl Bo3ayxa (T) M CyMMsl
aTMOCQepHEIX ocankoB (P), OTHECEHHBIE K IEHTPY TAXKECTH O3EPHBIX
cucteM. IIpu pacuere muzexcoB CL clieyeT OTAABATH MPEIIOYTEHUE
PaBEHCTBY IpuopuTeToB MexRy I u P mmu npuopurery T Hax P. Tons-
KO B 9THX ClIy4asX paclpelcieHue KINMaTHIECKUX HHICKCOB II0 Tep-
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PUTOpPHM COBHAJAET C paclpeNeICHUEM MHOTOJETHUX 3HAYEHUH MOIY-
JI CTOK3, COOTBETCTBYIOIIMX YCJOBHSM COBPEMEHHOTO OOpeaJbHOTO
YMEPEHHO-KOHTHHEHTANBHOTO KiuMara. IIpy NOCTpOCHHMM €IHHOro
KOMIUIEKCHOTO HHIEKCa BHEIHero BonoobMmeHa ozep WEE cienmyer
3a1aBaTh NPHOPUTET MOPHOMETPUUYECKHX (PaKTOPOB Hay KIMMaTHYe-
ckumu. Tak, 3HadeHHe Ko3ddHIMEnTa KOPPEIAMI MEXITy HHIEKCOM
MM n xosdduuuentom BogoobMeHa (Kg), OLEHEHHBIM 110 TPATUIIHOH-
HOH ¢opmyne, nocruraer 0,70, a 3HAYEHNE COOTBETCTBYIOMIETO K03(-
¢umenTa mexxay uazekcoM CL w Kp cocraemger Beero 0,23. Bonee
TOro, NUCIEPCUOHHEIN aHanu3 NI0Ka3al, 4To BKia] uHaekca MM B 00-
IIYIO JUcCTiepcHio BomooOMmeHa nocruraer 56,4 %, Bxian wamexca CL
cocrannser 32,7 % npu BKIage HEYYTeHHBIX (hakTopoB — Beero 10,9 %.
Taxum 06pazom, HanboNEe CYIECTBEHHEIME (hPaKTOpaMH, BIAMSIOLIIMUA
Ha GOPMUPOBAHNE BHEIIHETO BOLOOOMEHA 03€p 30HBI M3OLITOYHOIO K
JOCTaTOYHOI0 YBIAKHEHMS, CHEAYyeT NPH3HATH MOp(OMeTpHdecKue.
ArponecoMennopaTHBHbIE MEPONIPUATHA B bacceifHax o3ep, MpUBOII-
mye K yMEHBIIEHHUIO IUIOMaay UX Bogocbopa, cpe3Ka Imoporos CIHBa,
JHOYDITyOUTENRHBIE pa0OTHl, OTYWICHEHHE 3aJIMBOB B OONBINEH CTEICHH
BJIMAIOT Ha M3MEHEHHE WHTEHCUBHOCTH BOJOOOMEHA, 4eM KOTeOaHHs
KJIMMATHIECKUX XapaKTEPUCTHK.

3. ITo BenuuMHE KOMIUIEKCHBIX MHIEKCOB BHEIIHETO BOXOOOMEHA
o3ep Ha ceBepo-3anaje Pycckoil paBHUHBI U B obnactu Banrmiickoro
KPHCTAJUTHYECKOrO INHTa, KOTOPhIE H IIPEICTABIAIOT HCCICHYECMBIH
PETHOH, BEIIENEHO yemblpe pailoHa, TpaHMIBl KOTOPEIX B 0OMHUX dep-
Tax COBIAIAIOT C TPAHMIIAMK PalOHOB, OYEPUEHHBIX 10 OCOOEHHOCTAM
pacnpenencHus MOphOMETpHYECKIX HHACKCOB BonooOMeHa MM. Brl-
JeNICHHBIE PalOHBI MPENCTaBIIIOT CO00H €CTECTBEHHBIE IPHPOIHBIE
KOMIUTEKCBI, CBS3aHHbIE ¢ 0COOEHHOCTAMM penseda u xmmMara. Ilep-
b1l pation BKIIIOYAET BO3BHIIICHHYIO 9acTh KOJBCKOrO MOXYyOCTPOBa B
samaaHoi Kapemuu. [{ns o3ep 3Toro paioHa XapaKTepeH YMEpeHHO-
BBICOKHH ¥ BBICOKHI MOp(OMETpHYecKri MHIEKC BOJooOMeHa. 3Hade-
Huss MM npepbnuaroT Mmenumany MM, so. Takue 3HadenMs HHOEKCOB
bopMUpPYIOTCA Ha O3epax C BEICOTOH HMX BOJHOH IIOBEPXHOCTH Ooinee
100-110 M. Bmopoii paiion NpOCTHPAETCA HEIPEPHLIBHOM IIOIOCOH OT
HH3MEHHBIX OKpanH KoIbCKOoro 1momyocTpoBa, 4epe3 paBHUHHYIO 4acTh
Kapenmu, Cesepo-3anan PO, crpansl bantuu 1o roxnHoM rpanuisl be-
jgapycu. JTOT paioH NPHYypOYEH K O03€pHO-TEIAHMKOBHIM paBHHHAM.
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3nece pacnonoxens! kpynHelmme — Jlagosxckoe, Onexckoe — 1 Kpyn-
Hble o3epa EBponel — Brirosepo, Tonmosepo, I1so3epo. Hnst o3ep storo
palioHa XapakTepeH clabblii ¥ yMepeHHO-cnabblil MopdoMeTpuIecKuit
HHIEKC Bogoobmena. 3HadeHns MM He NpeBBIIaroT Meauany MM, s.
Taxue 3HayeHHs MHACKCOB (GoOpMMPYIOTCA Ha 03epaX C BBEICOTOH HMX
BOIHOM noeepxHocTH Menee 100 M. Tpemuii paiion — 310 palioH mpe-
PHIBHCTBIX  XOJIMHCTO-MOPEHHBIX BO3BBIIEHHOCTEH, OTHOCSIIMXCA
K TJIABHOMY MOpeHHOMY mosicy: Banrmuiickoit rpsme, LIBsuTOlCKOH,
Jlatranecko#t, JIyxckoit, TuxBuHCcKoM, Bannaiickoii, Bencosckoit u
AHIOMCKOH BO3BBHIIIEHHOCTSIM, NPOCTHPAIONMMCS 110 HAIPAaBICHHUIO
K Apxanrenbcky. K aToMy paifoHy OTHOCATCS Takxke M 03€pa, IIPUypo-
genHrle Kk Cynomckoil u OnoHenkoil Bo3eeimieHHOCTsM. s o3zep aro-
ro palioHa XapakTepeH YMEPEHHO-BBEICOKMH M BHICOKMH MopdomeTrpH-
Yyeckuii WHAEKC BojooOMeHa. 3naueHms MM TNpeBBIIAIOT MeIWaHy
MM, 50. Ha Tepputopum 3TOr0 paitoHa HaAXOIWTCS TaKOH YHUKANBHBIA
BOJ{0€M, KaK 03epo MIIbMeHs, XapakTepHOH 4epToil KOTOPOTO ABIAECTCA
fonemoi yaencHeIH Bogoc6op. B To BpeMs kak caMo 03epo pacrono-
JKEHO Ha paBHMHE (BBICOTA 3€pKalia HaJ YPOBHEM MOpPS COCTaBISAET
BCero 19 M), meHTp TAXECTH ero BOXOCOOpa NPHYpOYEH K INIABHOMY
MOpeHHOMYy Tiosicy Pycckoit papauHB. bombimme u odeHs  Oonbinme
yZAenbHblE BOXOCOOPH! XapakTEepHb! U IS APYTHX 03ep STOro paioHa:
Kopo6oxa B Hoeroponckoit obnacty; Kum, Yupum, [apmany B Jlat-
pry; XKeiimsanuc, 3p3serac, Anmasc B Jlutee. Bricoxuit Mmopdhomerpu-
4eCKHH MHICKC 3THX 03ep (popMupyeTcs Kak 3a cueT GONBIIUX YHEeTb-
HBIX BOXocOopoB, Tak M Gnaroxaps 60MpIIMM aGCOMIOTHBIM BHICOTAM.
Hemeepmuiil paiion OXBAaTBIBAET TCPPUTOPHIO C MANBIM KOIHIECTBOM
03ep, KOTOphIE PEAKO BCTPEYAIOTCSA B NMpPENENax KpaeBBIX JIEIHHMKOBBIX
obpaszoBaHuii. OTOT paOH MPOCTHUPAETCS OT BOCTOYHBIX OKpauH CeBe-
po-3amaga Poccnu (Cymosepo, Ilymosepo, Bommosepo), 3axBareiBaeT
OTHENbHEIE yuacTku ApxaHrensckoil (YHIo3epo, Jlaya), Bomoromekoi
(Boxe, Benoe, Kybenckoe), Kocrpomckoit, SIpocnaBckoit u Teepckoit
(Cemurep) obnactelt u Teppuropuro bemapycu, BKIKOYas ee I0XKHEIE
obnactu (Bemoe, Ontymickoe, YepBoHoe). DTOT paitoH MPUypodeH K
IOXKHOMY CKIOHYy XOJMHCTO-MOPEHHBIX BO3BBHIIIEHHOCTEH TIJIABHOIO
MODPEHHOTO II0sica, NIEPEXOAANIeMy Ha IOI0-BOCTOKE B paiioH Gonee
IPEBHETO MOCKOBCKOTO oneneHeHus (o3epa Yyxmomckoe, Tammyckoe,
Hepo, Cenex). JIns o3ep 3TOro pailoHa XapakTepeH YMepPEHHO-BBICO-
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KU ¥ BBICOKMI MOpdoMeTpHyecKkui MHAEKC BOmooOMeHa. 3HaueHus
MM nipesbimaroT Meguany MM, so. .

Ilo Benu4MHE KIMMATHYECKHX MHIEKCOB BHEIIHETO BOMOOOMEHA
03ep BBIOCNCHO #Amb PaHOHOB, I'PAaHUIBL. KOTOPHIX B OOIIMX uepTax
COBNAJAIOT C IPaHMLAMHU KIMMaTHYEeCKuX paionoB: Konbckuil momy-
octpoB, Kapenus u Cesepo-3anag PO, ceBepHas U ceBepo-3amajHas
yacTh Pycckol paBHHHBI, cTpaHbl bantuu 1 benapyce.

JIns1 30HBI U30BITOYHOrO M OCTATOYHOTO YBIAXKHEHUS, IIE Cpel-
HHE MHOTOJIETHHE 3HAYEHH: KIMMATHIECKIX XapaKTEPUCTHK MEHSIOT-
csa HezHaunrensHo (7t or —1,2 mo 6,7 °C, P: ot 600 no 800 mm), pe-
miajoIee 3HaueHue Npu (OPMHUPOBAHUH BHEIIHETO BONOOOMEHA UL
npeobragarmero Yucia 03ep IpuodperaroT MOpHOMETPHIECKHE OCO-
OeHHocTH noacTHnaromed mosepxHocTH. IIpu 3TOM pasnuvHoe code-
TaHHEe MOPQOMETPUYECKOTrO IOTCHIMANa U KIMMATHIECKOTO CHUTHAaja
IPUBOIUT K (HOpPMHpPOBAaHMIO BHEIIHETO BOAOOOMEHA Pa3HOM HMHTEH-
CHBHOCTH. Tak, BBHICOKHMH MopdoMeTpudecKHi NOTCHIMAN, YCHIHBas
cnalpli KIMMAaTHYECKUH CUTHAN, (OPMUPYET CHIIBHBIH M OY€Hb CHIIb-
HEIH BopooOMeH. Takoe cogeranne MM u CL mabmomaercs it o3ep-
HBIX cucteM crpaH bamruu (Jluenasc, bypraueku). CoderaHue BEICO-
KOTO MOpP(OMETPHYECKOr0 IOTCHIMANA C BBICOKHM KIMMATHYECKUM
CUTHAJIOM €CTECTBEHHO NpPHBOAUT K BO3HUKHOBEHHIO CHJIBHOTO - H
OYeHb CHIILHOTO BoxooOMeHa. IlpuMepom Taxkux cucreM Ha Kombckom
ponyoctpose sBiatorcs Ilepmyc, Mansiit Koscusips, bonemroit Koncu-
apB. Huskuii MopdoMeTpruIecKuil NOTeHIHal FaCUT CHIBHBIN KiIuMa-
THYECKHI CHTHAM, CIIOCOOCTBYS (GOPMHUPOBAHUIO YMEPEHHOTO BOI000-
meHa. Takoe coveranue MOpQOMETpHM M KIMMAaTa XapaKTEpPHO It
ozepunix cucteM Kompckoro momyocrposa (Cymosepo, Ilacmosepo,
Bsutozepo, Bepxuee Cenposepo). CoueraHue HH3KOro Mopdomerpuye-
CKOTO IOTEHIHAIA C HU3KUM KIMMATHIECKHM CHUTHAIOM €CTECTBEHHO
dopmupyer cmabpiii BomooOMeH osep. [IpumMepoM Takux 0OBEKTOB
CIIyXaT o3epHble cucTeMsl bemapycu — bonnyk u JIykomisckoe.

4. B yCnoBHIX COBPEMEHHOTO KJIMMATa BHIENICHO IATh OCHOBHBIX
KJIACCOB O3EPHBIX CHCTEM IO BEIWYMHE BHEIIHETO BOJOOOMEHa 03ep.
Oxono 5 % paccMOTpEHHBIX 03€p HMMCIOT crnabvlii 600006MeH
(Ks < 0,1). B a1y rpyniry BXOAAT Takie YHUKAJIbHbIC BOTHbIC 0OBEKTHI,
kak ITso3epo, Tonosepo, Onexckoe u Jlagoxckoe, mepruosl BOgoooMe-
Ha KOTOPHIX IpeBbimaeT omud pa3 B 10 ner. Ymepennoiii 600006men
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(1,0 > K > 0,1) nabmonaerca Ha 48 % o3ep. Cpemu vux Cerozepo,
Wmannpa, Yynckoe, Beirozepo, Bripreaps. Ilepuon BomooOMeHa 1t
9TOH TPyNIEl BOZOEMOB HM3MeHseTcs oT 1 pasa B rox mo 1 pasa's 10
ner. Ymepenno-cunvhuili 600006men (4,0 > Kp > 1,0) xapaxrepeH ans
35 % o3zep. K ool rpynme oTHOCATCS TaK¥e YHUKAIbHBIE OOBEKTHI, KaK
Jloeozepo, Iaanspeu, Boxnosepo, Bepxuee Kyiiro, Cpemnee Kyiiro,
Huxnee Kyitro, Jlaya, Boxe, benoe. Ilepron BomooOMeHa ms 3Toit
TPyHIs 03ep u3MensaeTcs oT 1 pasa B ce3oH mo 1 pasa B rox. CivbHbiil
600006men (Kz> 4,0) c nepromom ot 1 paza B mecsr 1o 1 pasa B ce30H
orMmeuaerca a1 15 % osep. Ota rpynma BKIIOYaeT TakHe 03epa, Kak
Kano3zepo, [lloro3zepo, Cynnosepo, Kybenckoe, Minsmens 1 T.1. OK0I0
3 % BOIHOEMOB HMEIOT OueHb cunbhbviil 600006men (Kg> 12,0) ¢ mepmo-
oM o 1 pasa B Mecsu. B aTy rpynmy Bxomdar Takue o3epa kak HOmsap-
By, KyeunTac, K, bupxxymic, Mameiit Koncusaps, bonbinoi Koncusps.

Kaxxnplii xiracc o3ep B 3aBHCHMOCTH OT JUAana3oHa H3MEHEHMs UC-
XOIHBIX MOP(POMETPHUIECKUX XapaKTepPUCTHK MPEACTaBIeH MATHIO HOA-
KJIaccaMH: MaJIeHbKWE, Malble, CpeiHue, GONbIine U O9eHb -OOoNbIIne
o3epa. Tpu HEeHTpaNbHBIX ITONKIACCA JOCTATOYHO OOILMPHE], JUII KaX-
JIOT0 M3 HUX copMupoBana o0yJaromas BbIOOpKa M C IIOMOIIBIO JUC-
KPUMHHAHTHOTO aHAIN32 MOCTPOCHO PEIIAIONIee MPABUIO OTHECCHHS
HEM3YYEHHBIX M cl1abo M3ydeHHBIX 03ep K M3BeCTHOMY Kiaccy. Ilon-
KJIacC MaJIEHBKHX 03€p BKJII0YAET BOJOEMEI C INIOMIAIBI0 BOIOCO0pa 10
10 xv’; a momKiace oYeHs GONBIIMX 03€p — MPEHMYIIECTBEHHO MOJH-
30HAIBHBIE 03€Pa, Fyanes KOTOPEIX BEIXOIUT 33 HPEAEIEl OOHOM QU3HKO-
reorpa¢udeckoil 30HEL. DTH 03epa 00pa3yIoOT KIAcC YHUKAIBHEIX IIPH-
POIHBIX OOBEKTOB, KAXKIBIH M3 KOTOPHIX TpeOyeT HHIMBHIYaIbHOTO
N3yYeHHs. YUHUTEIBAA, 9TO BEXYIIMMH MOPGOMETPHUECKIMH MOKa3aTe-
JISIMH, BIHAIOOIMMH Ha (GOpPMHpOBaHHE BHEIIHErO BOXOOOMEHa o3ep
30HBI M30BITOYHOTO M JOCTAaTOYHOTO YBIKHEHHA, IENecoo0pasHo
CYMTATh YIEIBHBIA BoxocOop, miomais Bogocbopa m o6beM BOIHOIM
Macchl, 0OBEKTHBHBIE M B3aHMMHO YBA3aHHBIC KBaJII/IMCTpH'-IeCKPIe IIKa-
b1 BBEIEHBI TONBKO JUIT 3THX XapaKTEPUCTHK.

5. Xapakrep BHYTPUTOJOBEIX M MEXTOMOBHIX KONEOaHMA ypOBHA
03€ep CYIIEeCTBEHHO 3aBHUCHT OT Kitacca ux BomooOMeHa. Tak, mns osep
C CHIILHBIM M OYEHBb CHIIBHBIM BOJXOOOMEHOM OCHOBHBEIE (ha3bl BOJHOTO
pexXuMa BBIPAXEHBl YeTKO. IIpy 5TOM BO BPEMEHHOM XOI€ XOPOIIO
[POCTEXKUBAIOTCS HE TONBKO BECEHHEE IIONOBOABE, HO W Hambolee
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KpYUHBIE TOXICBBIE NMABOIKM. MeXromoBas H3MEHYMBOCTh YPOBHEMH
03€p 3THX KJIAaCCOB MPOSABIAETCS MPEUMYIIECTBCHHO B BHJE MHTEHCHB-
HBEIX U3MEHEHHH MaKCHMAJIbHBIX BBICOT MPY HE3HAUYMTENHHOM H3MEHE-
HHHM WX MMHHMAanbHBIX BhICOT. Ha o3epax co cmaGeiM BoooOMeHOM
BHY TPUTOJOBOHM XOJ yPOBHEH CYIECTBEHHO CIVIAXKEH 32 CUET Peryiiu-
pyromer CcrocobHOCTH 03epHOH cucTembl. Ilepron MakCHMaIbHBIX
3HA4YECHUH YPOBHA DPACTAHYT, BECEHHHH MaKCHMYM 3ala3[blBacT IIO
CPaBHEHMIO C MAKCHMYMAaMH ITOJIOBO/Ibs Ha BHAJAIONINX B 03€PO pPeKax.
AHaJIOTMYHAs CUTyalusd HabMOJacTCs M B MEPHOJ JOXKIEBBIX MaBOJ-
KOB. MexronoBas H3MEHUYNBOCTh BBIPaKeHa B OCHOBHOM B BHJE JOJI-
TONEPHONHEIX (MHEPUMOHHEIX) KONeOaHui YpOBHS NPH HE3HAYUTEND-
HOM MOMYJIAIMH 3JIEMEHTOB BHYTPHIOROBOrO Xxoma. O3epa ¢ yMmepeH-
HBIM BOZOOOMEHOM SBIIIOTCS HMEPEXOIHBIMH OT KIacca ¢ CHIBHBIM
BOZOOOMEHOM K Kilaccy co cnabbiM BomoobmeHom. ITosToMy y Hux
B TOH MIM HMHOH Mepe INpOSBIIOTCH OCOOGEHHOCTH BHYTPHUIOIOBOTO
XO0Zia ¥ MeXIOJJ0BOM M3MEHYMBOCTH YPOBEHHBIX KOJIeOaHuUIt, IPUCYIIHE
o3epaM JByX Jpyrux xiaaccos. IIpy 3ToM Ha MasBIX 03epax ¢ yMepeH-
HEIM BOINOOOMEHOM B OGOMIBIICH CTENCHM BBIPAXKEHB! YEPTHI PEXHUMA
03ep C CHIBHBIM H OYEHb CHIBHBIM BOZOOOMEHOM, a Ha CPEOHHX H
GOJIBIIMX — JEPTHI pEXKUMa 03ep CO clIabBIM BOJTO0OMEHOM.

6. HoBbIil mOIX0H, NpeNCTaBICHHBIH B paMKaxX TaK HA3BIBAEMOM
merononoruu ACIIAJ (Anamus u Cunres Ilokasareneit mpu Uudop-
MamonHoM [leduimre), MOXKET paccMaTpUBATHCA KaK TEOPETHIECKAs
OCHOBa IJIs IPUHATHA PELICHUH B YCIOBHIAX ASQUIMTA KOJMUECTBEH-
HOM MHOOPMAlMM M HAJIWYUI 3HAYUTEIBHOTO 00BeMa KavyeCTBEHHOM
uH(popMaIM, B TOM 4HCIe U B BUIE 3HAHMH 3Kcrepra. MeTox CBOA-
Be1x nokaszatened (MCII) B coBokymHOCTH ¢ Meroxamu (HakTOpHOTO,
JHCIEPCHOHHOTO, KIIACTEPHOTO ¥ JUCKPHUMHUHAHTHOTO aHAIU30B MOTYT
COCTaBJIATh OCHOBY METOMOJNIOTMH M3YHIEHUS 03€p M O3EPHBIX CHCTEM C
HCIIONIb30BAaHUEM HEIONHOM, HETOYHOH U HedeTkol mHpopmanuu. Jo-
IIOJIHEHHAs METOJaMH TEOPUM NEPHOANYECKH KOPPEIUPOBAHHBIX CIY-
yaiHex nponeccos (IIKCII) B cogeTaHuy ¢ METOaMH aBTOPETPECCHH-
cxonp3amero cpegero (APCC) Teopuu NHHEHHBIX IMHAMHYECKHX
CHCTEM, O3HAYEHHAs METOIOJIOTHS II03BOJIAECT BBIABHUTH, OICHUTL M
0600nmTh Takoke M OONBIION QakTHUecKuil MaTepuman, COOpaHHBIA
B HACTOALIEE BPEeMs JUI1 HEKOTOPHIX IIAPaMETPOB 03EPHBIX CHCTEM.
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