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OBIHAA XAPAKTEPHCTHKA PABOTBI

Axmyansuocme memst. B nocnenuue AecATHRETHA B NPECHOBOIHEIX
IKOCHCTEMAX HAOMONAIOTCS 3NAMUTEALLELIE HIMEHEMHA, KOTOPHIC NPOHCXOJAT Kak
1071 BAMAHMEM £CTECTBEHHEIX HAKTOPOB (IRMTENBHBIE HIIH LHKIMHECKHE H3MEHEHHS
KJIHMAT2 H T.IL), TAK U O] EMHAHUCM XO3AICTBEHHOR JeATeNsHOCTH 4eloBexa. B
PE3YILTATE OTMEHAROTCA HIMCHEHUS BCEX NEMEHTOB CTPYKTYPHL BOAHLIX COOGIICCTE,
B TOM THCNC M B CTPYKTYPC PLIOHOI0 HACEMEHHUS, KAK OJHOTO H3 NOC/IEIHHX JBEHEEB B
Tpodirieckoii uenn BoaceMon.

.Hamerenus B CTpYKType PHOHOMO HACEICHHE NPOCHESIKEBAIOTCH NABHO.
CpasuHTENBHEI ARAMI JAHHEX APXEONIOTOB M MANCOHXTHONOTOB O COCTARS PRIGHOH
yactu coofmectsa B apeeHoctH (Huoctpasuer, 1882; Hukoneckmii, 1935, 1945;
Jebenen, 1960; Criuencxan, 1976, 1980, Henxun, 1980; Sxosncs, 1961 u ap.) u B
HaCToANICE BPEMA CBUISTENBCTRYET © TOM, YTO paHblle B BogoeMax OBLT HHOM cocTap
HXTHOGAYHEl H eCTECTBEHHEIC CYKLIECCHOHHBIE IM3IMEHEHHA B 03EPHO-PedHRIX
IKOCHCTEMAX MPONSXOTNIH OYCIIE MCIMCHHD 2 HpOTlﬂ)KCIIHH TREICAYCIETHIL

3a nocieaHee CTONETHE MOUIHOE BIMAHME IEATENEHOCTH HENOBEKA TPHBEMO
K TOMY, "4TO B §0NLOIRHCTEE BOXOCMOB MIMCHEHHA B CTPYKTYPE BOAHOro coolmiecTsa
NPOHCXOIAT B TEYEHHE NECATHRETHIT 1 YACTO CTONE CYLIECTBCHHEY, YTO NPHBOLAT K
PaspyLIeHHIO BCEH IKOCHCTEMBL.

Heobxonumocte anannia peibHOit wacT coobmiectBa, OMpeAcnsgcTCA
MHOrMMH  npmunname, [lomynauun peid  ceasauel Mexay coloil  cucreMoil
TPOPUMECKHX OTHOMICHNH THIA XMUIHHK-XEPTRA, KOHKYPEHTHEIMH W IPYTHMH.
I_[m{ammca QHCACHROCTH  BLEX IID[I}’JU[HHFI B BOAOEMEC cﬁananc;{po}sana B
COOTBCTCTBMM C YCIOBMAMH CPEIBl, OAHAKG B HPOLECCE CYKLECCHH OTIENRHBIE
TIGNYIALIAN MOTYT CHIDKAThL CBOIO MHC/TEHHOCTE H JI@KE BHIIARATE H3 COobIecTna, a
ApYTHE DOAYHAKT NpeanoyreHue,

CoBpeMennpiii aHanu3 BOIMOKHEIX NPHYAH HIMEHSHRI B CTPYKTYpe
pHGHOFO HACCACHWA PASAHYHLIX BOOOCMOB Ccncpo-3ana,na Poccuu NpOBEACH B PAAC
pador. Bumo Mccneaonano BuMAHMe abMoTHYECKHX (AKIOPOE B MCTOPHYECKOM
acmexTe Ha cTpykrypy puibuoro nacezcrma (Kaxos, 1974, 1984; Kuraes, 1984,
1994; Kynepcknit, 1984, 1986, 1991 u 1p.), piusane nponeccos 38Tpoduposanns na
CHroBEIX pEI0 cemepHsIX BomoemoB ¥ Cepana (Pemernnkor, 1979, 1980, 1994,
Hopocenos, 1991), na puibioe Hacenemuc o3ep Bonorojckoli ofnactu (bonorosa,
1984; 3yanoea,1994; Bonotosa u ap., 1994, 1995, 1996, 1998), ' mnusune
XHMHYECKOrQ 3arpA3HeHHA Ha pub Konsckoro nomyoctpoea (Mouceenxo, 1984,
1987; Kamymun u Jlyxkem, 1992; Kamynun,1999). YcraHoeneno, 4ro HauGonee
CYMIECTBEHHBIC HIMCHEHHA B CTPYKTYPE COOBUIECTE O3EPHEIX IKOCHCTEM BRI3BIBAIOT
TAKME @HTPONOrenHsIc (HAKTOPE!, KK HEPAMONANLILI HPOMEICEN, aKKITHMATH3ANNA
HOBLIX BHIOB, OCOOGHHO XHIUMBIX PHIO, H 3BTpOdHPOBAHHE BOZOCMOB 33 CHET
YCHIEHHOrO TOCTyIIenua Giorenos. Oniako, na npuMepe Kapensn, OHHEIAHARY H
JAPYrHx CTpaH Cka:umuanuu aTn BOIIPOCBI HCCACKOBAHE] HEA0CTATONHO TIONHD,

B wacTosmee BpeMA B CBA3H ¢ DEAKHM  YCHIGHHEM  IIPOLECCOB
3BTPODHPOBANAN, TOKCHKAIMKM M 32KMCTEHUS BOXOEMOB, BELYIINX K CHHMEHHIO
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Gronornueckoro pasnoofpa3ns M Aerpasaunn GHOTHE BOROEMOB, ReOGxoaMma
OPFaHH3alis JKONOTHYECKOTD H B TOM HMCNE HXTHONOIHYECKOTO MONHTOPHHTA.
OTMETHM, YTO HXTHONOMHYECKHI MOHHTOPHHT 1aBHO CYIIECTBYET B Hallieil CTpaHe B
EHae OHocTaHLME M HaONIOAATENLHBIX NMYHKTOB CHCTEMB! OTPACTEBBIX MHCTHTYTOB
puifroro xossiicrea W Poccuiickoll Akanemun Hayk. Boa omcrema mabmonenmii
HATtPABNEHA HA OLEHKY 3aMacoB BOAHBIX OMOPECYpPCOB, ONpeReicHMe AOMYCTHMON
HOpME! BLINOBA H HA paspafoTKy PEKOMEHAALIMH M0 YBENHYCHHIO OHONPOLYKLIH.

CoBpeMaiitblii  3Tan  JHKTYET HOBBIC NOAXOABL  HXTHONGrUYeCKAH
MOHHMTOPHHT NOMiceH 06ECIedHTE ¢O0p TakHX NaHHBIX, HA OCHOBE KOTOPBIX MOXNO
[aTh OUEHKY COBPEMEHHOrO COCTOSHHSZ 3IKOCHCTEMB! M NOZOHTH K IKONOTHUECKOMY
nporuosy (Anmumos, 1989, Anumom u ap., 1997; Cokosos, Pemernnxos, 1997).
MMo3ToMy cTpaterdueckast UeNh MOHHTOPHHra = [PCACKA3RHHE ~BOIMOXHBEIX
H3MCHENHIL B 3KOCHCTEME H (1EPEXO/ K YIIPABNEHHIO IKOCHCTEMAMHU,

Jdns  ponueix  rugpobuoHTOB  paspafotana TeopHs  Guonoruweckoi
npoayKTHEHOCTH BozoeMos (Bopyuxuf, 1960; Bunbepr, 1965; Anumos, 1989), ana
OLIEHKN YHCNEHHOCTH H OHOMAacchl pHO LIMPOKO MCHOMLIYIOTCA MATEMATHYECKME
METO/I6l, B YAacTHOCTH METOA BHpTYansubtx naenymauni (BIIA} u Mmomemiporanme
(Menwytkun, 1964, 1971; Kprxcynos, Menmytkui, 1981; Heanuwmen u ap., 1987,
Kpukcynon, 1991; BoGuipes, 1992; Tepewenxo # ap., 1994, 1996; BoGuipes,
Kpukcynon, 1996; Manknu,1999; Guiland, 1965; Pope, 1972w np.). = - :

Ofvexmamyu uccnedosanuit TMOCAYAKHIN IKOCHCTEMEL o03ep CenepHoil
Nannawmmu, Cpenned w IOxaiofi Kapenstn w @unnsunvy. Bubop somoemos
ofycnopnen  HeoGXORMMOCTBIO  MPOBERGHHA —CPABHMTONLHOrO 2HATMIA 03P
Bocrounoil emnockanauy ¢ cepepa Ha 1or. B cBRIn © TEM, MTO HA TEPPHTOPHH
Haweii cTpanp GoNbiIMHCTRO 3anoAApHEIx 03ep CepepHail Kapenun n Mypumaicxkoii
OBMACTM  HAXOMMTCA B  3O0HE  CHABNOTO  MPOMBIMNEHHOrO  3arpA3HCHMA -« M
NpoMLICNOBOTO floBa pbiGH, AnNA auannsa Guinn puiGpansl  ozepa  Cepepnoli
©unnaunun — Manrtospsn, Kesospmw, Caapuapew, Tlynmauxuspsn i Huapa,
KOTOpLIE [OCTARTOMHO YAAMEHB! OT BCEX MPOMBIMLTEMINAX OOLEKTOB H KPYRHBIX
naceneHnblix nyukron. M3 cpenueil yacTin 6Ny B3ATH HAWH 33N0BEANEIE 03Epa HA
rpasiue ¢ Ouunananei — TomsodAphckas rpynna (5 no.uocmon), 03. Tynoc u 03.
Oynyspsu (QHERANMIA), HA KOTOPLIX CYLIECTBYET TONLKO MIOOHTENLCKHH 0B B HET
GAMIKO PACHONOKEHHBIX TIPOMLILNEHHEIX npeanpuatail. M3 ownoi wactn Gum
BhiOpans nBa o3epa: Becuspen (DuHnsiaud) w o Camosepo (Kapenuz) —
NOABEPrHYTHIE CHNEHOMY BOREHCTBHIO X03AHCTRENHOMN ACATENLHOCTH 4EN0BEKA.

‘B kavecTse MOASALHOro 03¢pa, JAAS NPOBENEHHA  RONCOCPOYHOIO
MOHHTOpMHFa BuGpano CAMO3EpD, NOCKDALKY Ha ITOM BOJOEME B TEHEHHE 65 neT
Benetcs perynspHoe HabnioncHMe 3a COCTOAHNEM BCEH DKOCHCTEMEI, HAYHHA® OT
¢iMTO- 1 00TNANKTOHAE H KOKYAd PHGaMH,

Kpome Toro, namu na ncGonpiuofi odepuo-peynoii cucreme (p.Jlnxma,
6acceiin Ounexcxero o3cpa) Ha ocHome kpatkocpoustero (10 net) MorHTOpHHra
palpabaTelBanick METOAB  OUSHKH BOJACHCTBMA  (POPENCBOrO  KOMINEKCA HA
IKOCHCTEMY.

OGofienne nayublx 10 HXTHONOTHYCCKOMY MOHHTOPHHTY PA3HOTHITHBIX
BOAOEMOB OZHOro Kpynuoro perxoda (Bocrounas @eHHOCKAHOHR) CTalo
BOZMOXKHBIM 0/1ar0Aapa TOMY, MTC Ha NPOTANKCHHH JNHTENLHOTO BPEMEHH ¢OOp W
obpaboTxa MaTepHana OCYMIECTRARNHCY M0 EAHHOA METOIUKE CAMHM ABTOPOM.

ILleas u 3adauu uccredssanui — BHABUTE OCHOBHBIE 2AKONOMEPHOCTH
DMHHAMHKH PRIOHOTO HACENEHHA BonoemMoB Bocroukoll MeHHOCKAUNHH, HAXOARIMXCS
B ECTECTRCHHOM COCTOAHMH M MO BANAHHEM (DAXTODOR pasnuuudli NPHPONEI
(npomeicen, 3eTpod HpoBaNie, HHTPOAYKUNA),

IIII![ JOCTHMEHHA NTOCTABNCHHON LenH PEIATACE CNEAYIMIIHE 3A0RYH:

1). Hayuurs auHaMHky pLIGHOrO HaceNeHHS B BOADEMAEX PA3HONO
reorpad/HyecKoro MONOXEHHS 1 TPOGHUESCKOrD YPORHS.

2). Ouenntt coctosnue polOHOrO HaceNcHHS 03€p M0 COBOKYIHOCTH
nonynAnMONHEIX Toxazatenell (POCT, co3peBaHME, CTPYKTYpa Hepccmnoro cTala,
NEPHONHKA HEPECTR, MOKA3ATENH CMEPTHOCTH H AIP.).

3). Hccnenopath  BAHAHWE NpOMbICNa, OSBTPoQUPOBAHMA M AYTO-
AKKJIHMAaTH3aLHH HOBEIX BHIOB Ha CTPYKTYPY PHIOHOTO HAaceneHns .

4). Hpoananmupoaan AMHAMHMKY OHMOTHI O3epHEIX DJKOCHCTEM C
HCMNONL30BAHHEM COBPEMEHHBIX MATEMAaTHUYECKHX METONOB,

5). Paspa6oTaTe METOAB! OLEHKN BO3NEHCTRUA (JOPEerOry KoMiimekea Ha
CMOXKHYIO 03EPHO-PEUHYIO IKOCHTTEMY.

6). [Mlary 3KOnOTMYECKHii TPOrHO3 03EPHBIX  3KOCHCTEM  BocTouhoi
denHOCKaHTHM.

Hﬂ}"ﬂ!ﬂ’! NOBUIH. BHCDBL]C NpOBELCHEBE HCCIENOBAHHA NHHAMHKH
pribHOTO HacENEHNA HA PA3HOTHIHLIX o3epax Boctounoii dennockanam.

COo61ueHsl OPHrHHANEHbIE MATEPHANK 32 ANUTENBHBIA Nepaos (c 1932 r.,
HETIOCPEACTREHHO  aBTOPOM ¢ 1967 T1.) 1m0 cOCTORNMIO oO3epHOit IKOCHCTEMM),
HCNILITHBAIOWER KNHUMATHYECKHE U AHTPONMOTEHHHC BO3LCHCTBHA (CHMOSCPO).
YeTanopnenst caaan MCOKOY YCHNCHHEM MPHTOKA GUHoreHon B BOAOEM H HIMEHEHHEM
OCHOBHLIX TCHAPOXHMHYECKWX NOkasaTencH (YMEHBLICHHE TIPO3PAYHOCTH BOABI,
CHYDKEHHE CONEPMANMA KHCOPONA, YBENHYEHHE KOHUEHTPAUMH YTIEKHCIOTH M Ap.).
OGnapyxero, 4To 38TPOdHPOBAHME 03EPa MPHBENO K 3HAYHTCARHEIM HIMEHEHUAM B
CTOpOHY YBCRHYCHHR TPOAYKUMH ¢uTO- ‘M 3o0mnaHkTOHA ¥ npeolraaauuio
MIAHKTOHHOTC DYTH [OTOKA BEIUECTB M IHeprHk Hal OentocHeiM. TlpenmywecTso
cpea peO CTaNM HMETh BHABL C KOPOTKMM SKHIHEHHBIM LHKIOM, MHTAIOIHECK
NJTAHKTOHOM,

Briepubie NponeMOHCTPHPOBaH 3(QekT ayTo-aKKIHMATHIALMH KOPIOUKH B
Me3oTpodusili Bonoem BocTounolf MEHHOCKIHAHWW B BEIABAEHL] H3MEHCHHS B
cocTase prOHOI0 HACENEHHA NOA BIMAHUEM BHAA - BCENEHLIA,

Ha ocnose UCNONBIOBAHNA COBpeMEHHLIX MCTOJOB TNPOAHANHINPOBARA
AHHAMHKA YHCICHHOCTH IlOl'lyIlﬂU.Hﬂ pb16 MOACNLHOro BO10EeMa. Boigpneno snuanme
pasHo06paIHEIX THIOB IPOMEICIOBLIX HAarPY30K, ONpedenetbl ONTHMANLHEIE PEKHMD]
NPAOMBICNOBOr0 HCITOJL30BAHHA 3&!‘13(20? pblﬁ H OTBCTHLIC PCAKOHH nonynﬂuuﬁ Ha
YCHNEURE NPOMEICTA.



Bneperte HM3yueHo peibloe HAceAcHHE pAfa 03cpHLIX cHcreM Cemepholt
Jannanguy, rae obHapysked BhicOkMH YpOBEHR pPatHOODPAIMA . CHMIATPHIECKHX
BHYTPHBHAOBLIX q)OpM CHra. nOHy‘ICI{LI HDBLIC AAHHBIC O DARHEM CO3pesaHHH CUT'OR
H3 HEHADYIUEHHRIX SKOCHCTEM MDH HEBBICOKHX MHHEHHO-BECOBBIX MOKAIATENAK, HTO
ABNAETCA BAXHOA ananTauMell CEBEPHLIX NMONYNALUMA K CYPORBIM CyBapTHYECKUM
YCMOBHAM. )

[Iponenen muoroaeTHxit aHams nocnefcTsHit OHOreHHOLO 3arpA3HEeHBE
CMOKHOH 03€PHO-PCYHOH IKOCHCTEMSLI [PH TOBAPHOM BRIPAIMMBAHMM PANYIKHOH
dapemt 1 NPEANOKEHa METOIMKA OLIEHKH IKOIOIHIECKON EMKOCTH IKOCHCTEMEI.

Hpaxmuuecxan Inauemocms  pabomsl. Pesyaprate . pabot
HCIONE30BANHCE AN IKONOMHYECKOre NMPOFHO3MPOBAHMA BOIMOKHEIX MIMEHEHNH D
CTPYKTYpE pLIGHOI'O HacencHWs . BOAOCMOB [pH ECTECTBEHNEIX HIMEHEHHAX N
AHTPOTIOTEHHOM BOINLHCTBUH. Pe3yAnTaTh H BAIBOJB HCCMEHOBAHKH B TEHEHHE paja
NET TPHMEHSIOTCS MPH  COCTARNCHHH KOMIUICKCHBIX PETHOHANBHBIX _[IpOrpaMm
(Cocxomakanornn PK, Kapenpuoon, KapenpuGnpoum, CesHUHPX), npu onenxe
COCTORHMA puIfHEIX 3amacop Bozaémos Puunanzus (Huctutyr oxoTHuubero u
peibHore xo3aHctea, r.XeNnCHHKHM) ¥ MNPH paspaﬁome METOAOB  IKONOTHIECKOro
NPOCHOINPOBAHNA B MXTHOJOMHNH.

MeTOnUKA OLEHKH CTENeHM BOIZCHCTBUA dmpcncsoro xo3ajicTea Ha
03epHO-PEYHYIO IKOCHCTEMY MDHMEHAETCS ANA JIKCMEPTHOR OUEHKM HA ApYyrux
noaoGHeIX x03siicTBax Bocrounoit GenHockananu.

PesyneTaThl HCCNEROBAHHH YUMTHIBANACE DPH nonrmonxc NpeanoKeHIiii

Mo OpranHd3auHu nalmmaq:mum 3AKA3ZHHKA ((TOHBOHPBH» HAHOHANTEHOTO NapKa.

«Tynoc» H 11PN COCTABNEHUN SKETORHEIX TIPOIHO30B BOIMOXKHOIO BLIOBA puﬁm HA
Camozepe (1972-1998 rr. ).

Anpobaygus  pabombl. OcHoBrsic NONOKCHIRA Auc;;_ep'rauuu
poknanpiBanincs M obcyxpannce Ha xoHgepeHuMax: «buonoruteckne pecypcs
Benoro maps M BHyTpeHndx ponoemos -Epponeiickoro Cerepar (Mletpozasonck,
1968, 1972, 1977, 1979, 1981, 1983, 1987, 1991, 1995); «buonorus npoMEICIOBLIX
PuiG ¥ GeCNO3BOHOMHBIX HA paHHMX cTagusx passuTeR (Mypmauck, 1974); na II
Beecotos.  KondiepeHunn MONOABIX - yUEHRIX N0 BONPOCaM - CPABHHTENLHOMH
mopdonornn ¥ sxomarwn xusotHeiX (Mocksa, 1975); ma 1 .1 11 Bceecosoa.
Cosettlatusx «IKONOTHA M CHCTEMATHKA JOCOCEBHIMEIX prib» (Jenwnrpaa, 1976,
1983); wa Ill, 1V u V cpespax BI'BO (Pura, 1976; Kues, 1981;. Tonnatr, 1986); Ha
Hay4yHBIX KOH(QEPECHUMAX 1O HIYUCHWIO M OCBOCHHIO BOAOEMOB [IpubamTurH H
Benopyccuu (Iletposasoack, 1970, 1991; Bunetioc, 1975; Muncek, 1977; Para, 1979;
[ckos, 1983; Knalinena, 1987); uHa V - Beecows. -Cosemtadun «Bug u ero
(POYKTHEHOCTL B apeane» (T6xmHcn, 1988); na 11, HI, IV Beecowos, Copeuzaunsax mo

curoseM puibam (ITerposasoack, 1981; Tiomens, 1986; Bonoraa, 1994); na nchOMV

xourpecce MxtHomoros Poccun (Actpaxams, 1997); na Bceepoc.  Copemamnm
«AHTpOnoreHHoe Bo3fefictayte Ha npupoay Cepepa M ero  JKONOTHYECKHE
nocneacteus  {Anaturel, 1998); a tawxke wa . Mexaynapoausix  CuMmnosuymax
(Joensuu, 1987, Lachti, 1988, 1992), ua VIIl xourpecce «Fishes and Their
Environment» (Hcranus, Oviedo, 1994); wa Mewaynapontnom CusmnossyMe no
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nporpamme MAB IOHECKO B Monswme (Zakopane, 1995); va 8 Mewxaynaponuom
Cimnosuyme o Buoneruu curoswx puié 8 CLLIA (Ann Arbor, 1999), a taxwe Ha
Hayunsix xonnoksuyMax HIT33 uM. Cepepuosa PAH (Mocksa, 1980, 1989, 1999).

IyGaukarau. [o Teme quccepraumu ony6aukosanet 104 nayqsse paﬁoru
H 1 xonnekrHonas Monorpadus.

Obvem u cmpykmypa pafiomst. JIUCCEPTalMA COCTOUT HB BBEOSHHA, MATH
FNas, BLRIBOAOB, COHMCKA NMUTEPATYypsl H npuintkkends. O6wwuii o6vem pabotsr — 315
cTpanui, 75 Tabmuu v 43 pucyHka.

Pabora Beimomiena B naGopatopud  akonoru  pelf W BOAHBIX
SecozroHoynsx MectutyTa Guonornu Kapennckoro uaywsoro uenrpa PAH npm
thunanconoit nommepwke Pocenitckoro ®owaa dyHuadenTanmsHeiX  HMecnenosanuii
(POOH) (rpant Ne 97-04-49207 u Ne 09-04-48734), «bnoparnoobpaine ..»
(01.9.400004190), Muunayky, obpazopaHns M TexHomorwH P, AxanemuM wHayk
Ouunanam, Nockomakonoruy PK, Kapenprubnpoma u Kapenpsibeona.

Bnazodapuocmu. Buipaxaid ocobyly TNPHIHATENSHOCTE MOHM NepBbIM
YUHTE M 3acayKeHHoMy aeateno Hayku Kapemnn k.6.1 O.H. Ioranosoii, x.6.1
B.®@. Tutonoit, x.6.4. K0.A. Cuupnosy u npodeccopy C.H. Jposzosy.

J uckpenne 6GRarogapid 3a MHOTONETHME HAYSHBIE KOMCYABTRUMM M
nopnepwky i.0.H., npodieccopa FO.C. Pewerunkosy u x.6.1. O.A. Tlonesy —
cotpyanikoe HIIS3 um. AH. Cesepuosz PAH, r. Mockea, npoeccopa kaheaps
uxtHonornd MI'Y ¢, Mocksa — E.A. Kpukeynosa u k6.1 B.I. Tepeuwenke —
HBBB PAH, r. Bopok.

CynTale CBOWMM JIONFOM  BLIPA3HTh TAyBokylo  GrarofapHoCTh  BCEM
COTpYAHMKAM NTabopaTopHy JKonorul peld ¥ Bomueix Gecnozsoncuneix Mucruryra
Guonorpy KapHIL PAH, 32 DpaxTHYECKYK) NOMOIIb, BHHMAHHE W FIOMIEPKKY,
ocobenno: a.6.n. CIl. Kuraery, JLH. 3aswanoeoii, JLB. Exomckoit, H.IL
Tleproasanckoii, E.M. ®okuuoii u P.I1. Manaxosoi (naGopaTopHs napasHToorin).

51 6naronapo cotpyauuxos KapenpriGrona, Kapenpnibnpoma, a Takue
zapybewupix  komner W3 HHCTUTYTa OXOTHHYLErO M peiGHOTO Xo3ficTBAa T
Xeapcwtikn  (PHUIRHAKA), ocoGeHHo: nokropa P. Tuunaioen, koopauHATOPOB
npoexta soktopa M. Kaukoranta u goxtopa E. Niemeld, a takse npodeccopa J.
Sarvala (Yuusepcurer r. Typky) 3a NpeaoCTaBACHHYIO DO3IMOWHOCTE IIPOBCICHHA
noneBLIX pafort.

COJEPKAHHUE PABOTEI

Inasa 1. Mavepuan H MeTogs! HecaeIoBAHHI

Ocroeoft paGoTh! nocyxnal coGerBeHHbe COOPEL aBTOPA B AKCHEIMLMAX
Ha o3epax Cepepa ©mnsuaru (Jlannanans), Cpeauedt u Owuoidi Kapenuu u
@unnaHauy (puc. 1). OnwiTHER noB peifbl BO BCeX HCCAEAOBAHHBIX BOJAOGEMAX
[IPOBOAMICA CTAHAADTHBEIM HA00pOM HUNKOBLIX ceteil anuuoi 30 M, BetcoToii 1.5M,
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Puc. 1. Cxema pajtona uccneaoBakHil.

1 - Camo3epo, 2 — Becuapoi, 3 — 03€pa CHCTEMBI PEKH Jumwma,
4- o3épa rpynnu Tonsoapey, 5 — o3epo Tyroc,

6 — 03épa MauTospsn, Kepospon, Caapiape,

7- Mynmankaapen, 8 — Oynyspsi.

avech 10 - 60 MM H KpOME TOTO HCONLIOBANK OAHY KHNKOBYIO CETh BHICOTOH 6 M 1
annnodt 50 M, ¢ nabopom auen ot 12 10 45 mm. Ha 03. Huapn, Oynyapsn # Becuspsu
pui6y Ha aHann3 6pany 3 ONLITHBLIX TPANOBLIX YNOBOB,

B o3epax Ceseproff dunnanamm 32  nepHoa  GOHHTHPOBOYHBIX
ueenenopauit ¢ 1991 no 1995 rr. noB peGbl OCYIIECTBRANCA £XKEAHEDHO B TEYEHHE
onHoro mecaua (aprycr-centabps). Ha ananus Gpand ece pulst puib, ¥ KOTODEIX
aHANH3NPOBANH CNEMYIOLINE TIOKA3ATeNN: ANHNA, BEC, NON, GTAAMIO 3PENOCTH IOHAR,
BEC rouan, HacTb KOTOPBIX qucuposa.nacb ANA ONpEeaeNncHHA NIOAOBHUTOCTH. ﬂﬂﬂ
H3YYERHA NHTAHHA PO QHKCHpOBANH KENYAOUHO-KHIWEYHHH TpakT. ¥ Beex
BLUIOB/IEHHBIX CHTOB NMPOCYHTEIBANOC, YKCNC kaGEpHLIX TBIMHHOK W uacTh pbib
Gpany Ha mophoMeTpueckuil ananyi. Beero npoanannsuposatio 1625 k3. peib,

B onoemax Cpenteil Kapenuu, pacnonoseiiibix 6 3an0BEAHHKE H 3aKasHHKE,
HCCNENoBakKa nposopinHck 8 1993, 1995-1997rr. (sions, aBryer-ceHTAOpL) ¢ UENBIO HX
HHBCHTApU3AUHH, PLiGY N0OBUAH cTANIapTHEM HAGOPOM ceTell ¢ onpeneneHeM BHIOBOTO
COCTABA W MOAHBLIM OHONOIHYECKHM AHATH3OM 10 AHANOIHYHOR CXeme A/A BOKOEMOB
Cepephoit JlTannanann. Beero neenenopano 2675 3x3. pei6.

B Csamozepe (IOxnas Kapenua) HaMH NpPOBOAMNCA  JUIHTENBHBIH
HXTHOROrHHECKMA MOHMTOPHHT ¢ 1967 no 1998 or. KouTponnHeili nos prifbl
OCYLIECTBNANN QAIOTHNIHEIM HabopoM ceTell. KpoMe Toro, Ha aHanu3 HCNONBEI0RANH
pel0y W3 NPOMBICTOBLIX OPYAM JI0BA: B NETHHI NEPUOL — K3 MEPEX, CTABHHKOB,
HeBOLOB (TAFNOROTO M MYTHHKOBOI'O), 2 B 3UMHHI nepHot — M3 ceteil ¢ ayecii 50-60
MM M TACNOROro Heroja. Prify Ha aHanu3 M3 NPOMLICNOBEIX YNOBOR B NEpHOI
OTKpPBITON Boakl 6pany Tpu pata B HEAENK), @ B 3WMHHII DepHO - ABa pa3a B MecAlL
3a anutensHmi nepuoa npoananusuposano Gomee 80000 k3. puib. OGoGwens
AanHbIe NPOMBICAORON CTATHCTHKH M oNyGNHKOBAaHHLIE JaHDILIE NO HCCNCAOBAHHIO
skocucTemst Camozepa ¢ 1932 r. no1998 rr.

Ha oaepno-peqnodi cucreme p. Jlmxma (Gacceiin Oxexckoro osepa, I0xnan
Kapenua) ¢ 1989 o 1998 rr. ocywectansnca cOop OaHMBEIX QNS YCTalOBAEHHS
npenensHLX 06beMoB BolpaliuBanus peiObl (M0 3arpA3NgIOMUM  BEINECTBAM OT
dopenepsix X034HCTB). [poGe1 RAR ahanma FHAPOXHMHYECKHX,
ruzapofHonornueckHx nokasarened # puidHoil yacth coobulectea 6pann Apa pasa B
MECAU B NEPHOL OTKPLITOH BoAL! (Mali-okT6pb), 2 B BeCEHHHI H 3uMHHHA nepHOABI -
04HH pa3 B keapTan {4150 5k3. pp16).

Jla6opatopnas o6paboTka HXTHONOTHMECKOTO MATEPHANA NTPOBOAKNACE NO
metoauxam  HM.®. Tlpaeamna (1966), H.M. Yyryuosoit (1959), ¢ yuerom
pexomenpaunit 10.C. Pewernnxosa (1980) 1 M.B. Muumt (1981). Jlaruuckue
Ha3paHHA PG NPHBOAATCA MO KHHIE CAHHOTHPOBAHHBIR KATAMOr KPYTAOPOTLIX H
peG  KOHTHHeHTaNkHLIX EBOd Poccuu» (1998). [Ipunamneknocts pbil K
thayuncTiyeckHm komnnekcam onpeaensny no IH. Huxoneckomy (1980). QOcuosy
I'lpCCHOBOJlHOn HXTHO¢3)’I|M MHOFHX H3 HCCIEOYCMbIX BOJAOEMOB COCTABAARH
CHFOBbIE Puibbi, W NPW ABARHUIE CTPYKTYPLL BHUAA 1 CHCTEMATHMECKOTO CTaTyca
OTACNLUBIX POPM CHIa aBTOp NpHAepxHBanca Toukn 3penns 10.C. Pewernukosa
(1980). Tlpn ouensn crenedn pasnudul  paubix  ¢opM CHMA R’ KODIOUIKH
HCNOAL3DBANH  NOKalaTeNlbs  BEeAHYHHB  AHBEPTeHUMH H  METOd  NOCTPOLHHA
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neuaporpamm (Annpees, Peweruiuxos, 1977), COop Mkpe! cHroemIx phib ¢ rpyHTa
HalNoNeHHA 33 PasBUTHEM HX HKPLI HEHOCPEACTRENHO B BOJOEME OCYLIECTBNRAH
npubopamu cobereennoii konctpykinu (Iycros, Crepmirona, 1980; IMannonckuit,
Crepaurosa, 1983). JIHMHHKK 1 CTAnHY pa3BHTHS pHIG onpeacnant No pyKoBOACTBAM
H.B. Esponeiluesoii (1949), AB. Tpuba (1947), A.B. KoGnuuxoii (1981), n B.L
Bormanona (1998). Hayuerne nutauua pull senoek (10 oOWMENpHHATHIM METOIHKAM
{Pyxosoactso..., 1961, Metonuyeckoe nocobue.., 1974). [Jlnd XapakTEPHCTHKH
MHINEBLIX OTHOLWEHHI MPUMEHSNH HIASKS NHILesoro cxoactea no Hloprruny (1952)
u mepekpeinarus Huoe mo Xopsty (Horm, 1966). floxasatens TpoduocTs paccunran
no A.X. Masmerc (1979).

Coctoauye mpoMsicaa Ha CAMOIEPE H €ro BOINCHCTBHE HA PEIGHYIO 4acTh
coofulecTea (PONHANKMIMPOBAHBI HA OCHOBAHMU NPOMBLICIOBOH CTATHCTHKH NO
nanaeiM [letpozasonckoro peiffokomOuuara ¢ 1932 no 1998 rr. u cobcreenHsix
ONBITHEIX YN0B08. ANA YTOUHEHWS KOMMYESCTBEHHOIO COOTHOIICHHA PO, B TOIL
HCCEI0BARKI, NPOBOIHAH PAIGUBKY TPYIINLL «MEN0UEY 10 BHAAM.

Nna ncenenosannil pasHooGpasia pwbuofi wacti cooluwectea Camosepa
ucnonsaosany Wiaeke llewnona u dazoesit naprper (Shannon et. al, 1949,
Bonbkenureiin, 1978; Tepewenxko u ap., 1995, 1996).

IIpd  cTaTHCTHHECKO#H ofpaloTke MarepHana  HENOML30BAHK!
cooTBeTCTRYIOKE pykopoacTsa (YpGax, 1964; Jlaknu, 1990) v naxer mporpamm
Statgraphes 5.0. Onpenencuie yucaekHocTh phid CAMO3Epa NPOBOAHAH HO METOAKRKE
BHRTYANLHOTO NomynsiuHouHoro aHankza (BI1A) (Gulland, 1965; Murphy, 1965;-Pope,
1972; Pope, Shepherd, 1982 u ap). Jna uaxoxnenns suauenuil kodddmunenra
NPOMBICNOBON CMEPTHOCTH M0 AZHHBIM ¢ BO3PACTHON JARHAMHKH YROBOB MPHMEHANCA
pacuérintii anroputm MLA. Cuertkosa (1986). [Ina nomyvenia npeasapHTEnsHsIX
OUEHOX CMEPTHOCTH MCIONSIOBANOCE Knaccuyeckoe ypasuenue ©.M. bapanona (1918),
NS ONpEAENCHHs CCTECTBEHHOH CMEPTHOCTH — I3MHHpHYeckanr perpeccitn L TTayaw
(Pauly, 1980). Bca pafota no coamauuio Matemartiyeckoll Mozenn Camosepa
srinonxeHa cosmectio ¢ E.A. Kpukcyrosem # B.H. TlasnoseM {Kpukcytos, ITasnos,
Crepnuroea. 1991; [lasnop, Kpurcyuos, Crepnurosa, 1994; [Taenos, Crepnurosa,
1995). Bonee noapolHo OTACABNBIE METOZHYECKHE BONPOCH  HINOKEHH B
COOTBETCTBYIOLIMX T1ABAX AHCCEPTALHH.

I'nasa 2. Ocofeunoctn nxTHOdGayHL! HOCACTOBANKBIX BOAOEMOB
Cepepuoit JIantanaun

uayHTenbHAA YA3BUMOCTL CEBEPHBIX IKOCHCTEM 00YCNaBAHBAET BAKHOCTE
BLIABNEHMR WX 30HANBHBIX H pernouansuoix ocobeunocrelt anr  paipaborkn
o(IIETEOPETHUECKHK W ODKOMOTHYECKHX OCHOB  coxpanetiug  Gitopasuoobpais.
Boanele JkocucTeMsl (ebepa npescrasngior ocoBuit wiTepec npu nce Gonee
YCHAUBAIONEMCS aHTPONOrEHHOM BO3AEHCTBUH HA MpHpOLY.

XapaxrepucTura  o3ép.  Mccnenosauuste  Bofoemsl  Jlammawmmn —
Hynamaskstapen (70%.ax, 28°007 B.a1.), Manrtospen, Caapuapsy, Kesospey, (69°30'
c.m., 27°00' r.1.) u Huapu (69°00' c.u1., 28°00° B.1L) — OTHOCATCA K FORAPKTHMECKOTH
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06MacTH,  uMpKyMNonspHOHR  NoAoGNacTH,  NEACBHTOMOPCKOH  OPOBMHLMH,
csponcitckomy Okpyry, Gaccefiny Bapenuesa mops #t necotynaporoit 3one (bepr,
1849). O3sepa coxpamiinuch B OEBCTBEHHOM COCTOSHHMM, Tak Kak MX BonocGopHas
nnowans ¢nalo 3aceNeHa H PAIOM HET KPYIHBIX NPOMBILIIEHHSE!X NPEANPHATHIL.

Bomoemel copMHpoBAanHMCE BCKOPE MOCAE OKOHYAHHA OnedcHEHHH,
JIOKaNnHI0BANET B TEKTOHHYECKMX TPEIIHHAX CO CKANHCTBIMM KDYTHIMH Oeperamu.
BLICOTa pacnonokeHna HAl YPoBHeM Mops koneBneres ot 17 m (03. Tlynmanxuapsau)
Ao 118 m (o3, Huape) Inowans oacp Mautoapeu, Kesosped, CaapuappH
HeGonkian i cocranaser oT 1,0 20 1,6 kM. O3epa MOPQONOTHHECKH CXOKH, KMEIOT
H3pesaHHyto GEperoByio AMHHIO, CNORHYIC MOPGONOTrHIO NHA OT PE3KHX BMATHH ¢
GonsluMK rayGuHaMi (0T 35 10 96 M), 10 NECYAHBIX MNHM KAMEHHCTRIX OTMENCH ¢
HEIHAYHTEILHNEIM KOTHYECTBOM OCTPOBOB HAH X OTCYTCTaHeM (03. ITynMankuapsu).
Bce ozepa mmelor crok n ofpatyldT o3cpHO-peunsle cHCTeMbl. Tak, osepa
Mantoapsu, Kepoapsu W Caapuappu coeamuennl Mexay coboii p. Yrcuiiokw,
Bnanatoieit B p. TeHo, KoTopad B CBOKWO ouepcde BnagacT H Bapenueso Mmope.
Iyamanknapey vepes p. Ioamakeasen coeamHgeTcs ¢ p. TeHO # TAKKe HMEET CBA3L
¢ mopem {puc.1).

Oscpo Hnapu otiocktes k rpynne Gonslwmx BONOEMAB M HMEET MIOLIAAL
— 1153 xv® (Msanos, 1948). HanGonsman ray6una 96 M, cpeouss - 6,5 M, AluHa
Geperoeoii anany 2776 KM, BEICOTA HaA yposHeM Mops 118 M,

Boawl  o3ép cyGapktHueckoro peritona  o6BIMHO  HHCTRle, cnaGo
TyMuHUKPOBAHHEE, € BBICOKOH NPO3PAYHOCTHIO W aKTHBHONH peaxunell BoAMW
6nmskoht k Hefitpansioi. Mo cosepxanmo obutero docdopa (0,007 Mr/n) 1 azota
(0,210 Mmr/n) BOnOEMEI MOMHO OTHECTH K onurorpodiHoMy MAH C-0aHroTpodHOMY
Tumy (Kutacs, 1984).

Meparunan  NPOTYKIMA CCREPHBIX BOOOSMOB  NHMHTHDYETCT  KOPOTKHM
BEIETALUMOHHGIM TIEPHOAOM, MANbIM  KOMHMECTBOM GHOMeHHsIX coneifl o HMIKIMH
'remnepa-r}pamu Cpenunsa Oromacca QHTOILTAHKTOHA B Hocnczryeum 03€pax cOCTaBUNA
0,18 r/v’, GroMacea 300manKTONa Bapeiposana ot 0,1 20 0,35 /M’ a Giomacea Genroca
— o7 0.4 10 3.3 r/M?. TIpHMepHO TAKHE KCE NOKAATEN XapaKTEPHLI H s o3ep Baccelina
cocenedl p. Macenk (Axosnen, 1991; Kawrymw u ap., 1999).

Puibnoe_nacenenve oiep Jlanmanauu. Mxruodayna sonoéMos cesepHof
4acTH PenHockanauy GeaHa B BHAOBOM OTHOLUEHHH M 30eCh, B MPECHLIX BOAAX PEK H

03€p. MOKHO BCTPeTHTE He Bonee 20 Bunos peil (PriGel Mypmancxkoii o6nactu, 1966;
Pewernnkos, 1980; Kawynun w ap., 1999; Pethon, 1989; Keli, 1990). Pasucobpaanie
BHOOE JABHCHT OT PaIMCPOB BOAOEMA H €0 PACHONOKEHHSA. TaK, B BCCNEAOBAMIEX
Hamu o3epax OTME4YEHO BCero 12 BMROB PID, XOTH B KAKAOM M3 HHX MHCJIO BHAOB
konebanoce ot 7 Ao 10 (1a6n. 1). B osepe Huapw asiapneio 14 oHaos peif, 13 Hex
YETHIpE SBMAIOTCA AKKAHMATHIHPOBAHHBIMH! NIOCOCH, MOEU-KPHCTOBMMEp, PANYIIKA
¥ MHOTOTBIMHHKOBLI cur (Mutenia, 1985).



Tafnuua |
Buaonoii coctan pl B HEKOTOPLIX BOAOEMAX Jannananu
Bonotm
Cemcltctno / aun NMynaman-  Mawrospeu  Kesospem  Caapuspen  Huapu
KHADBH
Cewm. Salmonidae — nococesnie
Salmo salar L. + + + + +¥
- aTnanNTHYCCKUll nococs
Salmo trutta L. - xymHa + + + + +
Salvelinus alpinus (L.} + + T+ + +
- apxTH4ECKiil ronen ’
Salvelinus namaycush (W.) = - - - - +¥
roNieLl- KPUCTHBOMEP
Cem, Coregonidae - chrosbie
Coregorus  lavaretus (L) 4 + + + + +
(oObiki0BEUHEIR) CHr
C lavaretus ~ muoroTuiuun, Cur - - . N +*
C. albula (L.) - prryunca - - - - +*
Cem. Thymallidae — xapitycoBuig]
Thymallus thymallus (L.} + + ! + + +
eaponeickuil (00bIKK.) XapHyC
Cem. Esocidae — mykopbie
Esox lucius 1. —06sI1kN. myKa. + - - - +
Cem. Cyprinidae — xapnossie
Phoxinus  phoxinus (L)~ - + - - +
OBEIKHOBENNEIN TONBAH
Cem. Lotidae — uannmonkie
Lota lota (L.} — naamuym + - - - +
Cem. Gasterosteidae -
" KomowxoBbie
Gasterostens aculeatus L. — - . - . +
KONIOWIKA TPEXHINAA
Pungitius  pungitius (L) - - + + + +
KONIOWKA AERATHHENAR
Cem. Percidee - okynegbie
Perca fluviatilis L. - peuoiy + - + . +
OKYHb
Cewm. Cottidae - poraTkoBbic
Cottus  poecilopus H. - - + +- + +
necTpoioril NoAKaMEVIINK
Cem. Pleuronectidae -
kam(anosule
Platichthys flesus (L.) - peunanp| + - - - -
kamBana )
Beero 9 8 8 7 10+4*

* — AKKNHM2THIHPOBAHHLIE PRSI

EipnoromiMe skieMIIZpaMH B BOAOCEMAX 0GHIPYKEHE! LyKa, HaNMM, OKYHD,
FONLAN, MEeCTpoHOTHMH nNojKaMeHNpk (okome 1% no Guomacce) Kymwa n
epponeliciatit xapiyc cocrannmor 10-38%. OclosHas A0S ONLITINNX YNOBOB MO
Guosacce (61-89%) npixomrres Ha paamie gopMpl cira Coregonus lavaretus (L.).
OGirralonpte B i BOAOEMAX PLIGH NPIGIAMIEKAT K APKTHYECKOMY TIPECHOBOMHOMY
daymicTirieckoMy KOMIUIEKCY (CHI, Toflel, ManmuM), GopeansHoMy HpenropHoMy
{nocock, KyMDKa, Xapiye, TONBAH, NoAKaMeHIMK), GopeansHoMy paBlHEHOMY (ILyXa,
OKYMb) H K MODCKHM KOMILIEKCAM — apKTHUCCKOMY MOPCKOMY (HeRsTHMIVIAn
KOMOWKE) ¥ Gopeantromy aTHapTHecxoMy (pewnan kambana). [To wmcny BHaoB
npeobnanaer Gopeanbinili MpeyropHblii (5 BHACE), 120 1O GHOMACCE OH COCTABNACT B
ynopax peero 10-30%. OcHoBy ONLITHRIX YJIODOB H HXTUOMACCLL B 03Cpax
COCTABIALI NPe[ICTABHTENH ApKTHYECKOr0o KOMIUTEKCAa: MX BCEro 3 Biga, HO Lo
GuoMacce OHH JIOT B Tpex BoKoeMax o0 60% 1t B oanom (ITynMarsasppn) — 90%,
_BCHAENCTBHE CBoero H0/1ee CERCPHOTO PacTONGKEH M OOHTAIGMA © HEM CHIC OJRICro
NpEACTABHTENA 3TOTC KOMITIEKCa — HalnKMMa (puc. 2).

Kegospau ManToapeu
opaan ey
ot s npaamg
At g it DROR
o~ AT DD
Apury -uOpLaol At g rod
Hrapm : NyAaHMApEY
Epean pumies
Fopean pawas Sopa - avRdert
Gopean -rpervos Eapean nprad
Lk LT Aget npacHenn,
AT o ad

Puc. 2. CoomrioweHte PG pastirX GayinICTHHECKHX KOMIUIEKCOD B OMLITIGIX
ynonax o3ép Jlamnamm

Takum oGpasoM, BO BCCX MCCHENOBAMEX BOJOEMAX OCHONY OHOMACCHI
COCTABISTOT PHIGE! APKTHMECKOro NPECHOBOMHONO KOMIUIEKCa, IIPHYCM B OCHOBHOM
a0 pasubie GopMul ¢ura Coregonns lavaretus (L). JoMiDuiposaitie ¢HIroBHIX pHG
NQpaxTepiHo jils BCEX BojceMOB [onapkrixy.  HMMeimo cir smmscred puyioM
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HHAKKATOPOM 1PH OUCHKE COCTORHAA CeBepHhIX 3kocHeTeM (PewerHukor, 1979,
1980, 1995, Mouceenxo, 1984, 1997, Kawynuu 1 xp., 1999). [Toaromy curam Grino
YIOENCHO OCHOBHOE BHHMAHHE IIPH aHann3e puibHoro HoceneHus oaep Jlannanauu. C
HJaRAMX MOp OpH  PalTeNcHWM BUMAOB M BHYTDHBHIOBRIX (OPM ¥ CHIOBBIX
HCMONL3YETCA YHUCTO KAGEPHBIX TRIYHHOK, TAK KAK OHH HAXOAATCA NOX MEHETHHECKHM
KOHTponeM. Cxemm nenenma apeacrapuTeneli poja Coregonus pa3HBIMH aBTOPaMH
noxpobuo onxcast Xumbeprom (Himberg, 1970). K navamy 1940-x rosos B paMiax
atoro Buaa Guuo onucano Gonee 100 muyrpueunossix dopm (Bepr,1948; ITpasanu,
1954). Bnocnencteny 4ncno noasHaor 6mmo cokpaeno go 16 (anowkunkosa,
1976}, a 3atem mo 6 (Pewerunkos, 1980). 3rot BuA pazneniercs 1a Mano-, cpeaHe- 0
MHOFOTEIYHHKOBEBIX CHIOB, MHOTOMUCTICHHBIC KOMOHHALHH MEXAY KOTOPHIMH H Jani
MHOXECTRO CHMMATPHYECKHK HAK annonaTpHyeckux dopm (PewreTHukon, 1995).

Cur B uccnenosannntx o3epax Jlannanzuu npeacrasnen Tpems dopmamy
{pitc. 3; Tabn. 2). Oun npexie BCero pasAHYalOTCA HHCAOM kaGepHLIX THYHHOK,
MOITOMY M5l MX YCROBHD padienunu: I — curd ¢ 18-23 Terunkamu, IT — curu ¢ 24-
34 teiumukams v 11T — cury ¢ uncnom TeusHoK 35-43. B ozepax Manrtosped W
Kesoapeu cur npexcrasnen tpeMs ¢opmamy, a 8 Caapuapsn i [lyamanknapsu —
TOALKO A8yMA. B somo#max Mantoapeu, Caapuspsd H Kepoapei B ynopax (Gones
90%) cocTaBnAIM CHTH C HHCAOM *alepHBIX TRMHHOK OT 24 a0 34, B cpeanem 28, a
LLORA CHIOB € “NCnoM KalepHuIX ThHMHHOK oT 19 no 23 He npesbiwana 4%, a 36 —
37 terunnok Beero 2%. B [lynmauxudapeis B ynosax npcobnazann (o 93%) curu ¢
qucnoM xabepuulX ThMuHOK 0T 20 no 30, B cpennem 25, HONA CHIOB € YHCIOM
KabepHBIX TRIMHHOK oT 33 a0 46 ne npessiuana 7%. HeanauuTensHan 4acTh CHros
ITHX BONOEMOR NMpPEACTaBReH2 oaepHo-peyHoll nonkesHosHAHON dapMoil ¢ uncroM
skabeprsix TeIMHHOK 18-22, KoTopas HarynHeBacTcA B 03€pax, a HEPECTHICH B peKax.
Bepoatho, oHd o0paiyloT B 03¢pax CAMOCTOATENBHBIE, HECMELIMBAKOIUIHECA
NOMyMAIWH CHMA, KOTOPLIE OTNIMUAKNTCA Mekay cofoli patMepHo-pecoeolt n
BO3pAcTHON  CTpYKTypoH, BpeMcHEM  HACTYIZIEHMA  MOAOBOR  3penocty,
NIONOBHTOCTHIO M nHTatHesM (CTepnurosa u ap., 1996, 1999; MasMact, Crepuroera,
1998; Hnemact, 1999, 1 ap.). OtmeTum, uTO npewae Beero pasibiM dgopMam cloa
COOTBETCTBYET CBOH CIIEKTP MHTAHHA, [I03TOMY B BOOSGME OHH 3AHMMAIOT pastble
TpodiHyeckue yposHu (Tabn. 2). _

3To pacXoKACHHME CHIOB ¢ PasHbBIM MHCAOM xXa0epHblX TEIMHHOK NO
XapaKTepy MHTAHHA K 3anHMaeMbiM OHOTONAM HAGMONASTCH BO MHOTHX BOJAOEMAX
Cesepo-3anana Poccun, Punnannuu, Weeunu 1 Kanags, pexe B rogoeMax Cubupu
(Mpasnnn, 1954; Pewernukos, 1980, 1995; Yepemnes, 1996; Jirvi, 1928, 1943,
1950, 1955; Nilsson, 1958; Kliewer, 1970; Svirdson, 1952, 1970,1979, 1998 u ap.).

OcHOBY HAIKX ONBITHLIX YIOBOB COCTABAAMN CHTH ¢ RHCIOM xKaDepHBIX
ToiuuHOK  24-34. - OHH  HMenu  CMeWwaHHBll  Xapaktep nHTBHMA (DeHTOC M
300MNAHKTOH), IOCTHTANK B PasHbIX O3EpaX MakcHMantHoil Anuuel 25-28 cM ¥ Maccs!
150-240 r v npezeastoro Bospacta 10-13 net.
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Puc. 3. Yneno sxaGepHBIx THMMHOK CHFA B HCCHIEJOBAHHEIX 03¢pa

Tabmmia 2

OcHoBHEle TIOKA3aTeNH TpeX GopM CIra B HECIeIOBAHHEIX 03epax Jlamsaumm

Tlokazareny Popma I Qopma 11 Dopma 11
Y10 TEIMHHOK 19-23 © 24-34 35-43
MaKcHMARLIAA ATHITA, CM 30-44 25-2%8 1924
Maxcumankpas Macea, T 220-1310 150-240 70-50
MakCHMUIBHBIH BO3PACT, NeT 11+-13+ T+-12+ 6+-7+
Caospepast,po3pact 4+ . 3+ (24)3+
ITpomyckH HepecTa €CTh, YacTo €CTh, Peiko ?
Ilimanue GeHTOCHOR IMnasxron y MonogH, ¥ Joomtanxrod
' BAPOCHLIX GENTOC

B pojo&Max (PHHIAHIMI HAaM{ DIEPBBIE BELABJIECHO palliee CO3ZDEBANME
CHTOB ITPH HeBBICOKMX JIMHelHO-BecoBbIX Tokasarenax (11,7-12,3 cm 1 13,0-16,0 )
H HIKHX 3HateHID aGCoMIOTHO! 1 OTHOCKTeTLNoH mogoBiTocTH (AT — 245.275
uxpimtok H OI1 — 17-20). B oteuectserHoil ¥ aapySesxxolt THTCpaTYpe AaHHBIX ©
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curax EBpont M3 HeHapylutenHeix 3KOCHCTeM ¢ Takol Manofl mnoqoBHTOCTBIO
obnapyxeno ne 6110,

Camoe paHee cospesanne curos 8 Esponefickoit yacti Poccun oTMeueHo B
03. Kyercnuspen Mypmanckoft ofn. B Bospacte I+ npu AnkHe Tena 6-9 ¢M H
aGcomoTHot mrogosHtocTH 600-800 uxpunok. (Kawynui,1994). Astop cBalsiBacT
3T0 ¢ CHNBHOH TexHorenHoll Harpyaxolt Ha BoaoeM,

Pannee cospepanue cura oTMedeno B Teneuxom osepe (Antail), rae
NONOROIPENKIE CPEAHETHIYMHKOBBIE CHIH (30-39 sxabepHbix THIMHHOK} HMENH BOIPACT
1+, cpeantoro anniy 10,2 o M Macey 8,45 r, cpeaniolo abComoTHYIO NNONOBHTOCTD
385 uxpunok u orHocHTensHYI0 45,5 (Fymopuaep, 1962). Cirs o6uTalor B rOpHOM
anuroTpoduiom, 3aN0BEANOM BOLOEME, HE TIOAREPKCHHOM BIHAHHIO ACATENBHOCTH
4e10BEKa, H PaHHEE COIPEBRHNE CHIOB JAHHOTO 03€Pa ABTOP CEAILIBAET C MECTHEIMU
MPHPOAHBIMH YCIIOBHAMH,

AR

Takum o0Opasom, pLIGHOE HaceNcHHWE W3 HEHAPYMICHHBIX DJKOCHCTEM
Munckoit Jlannawav npeactapneHo HeGonswmM yucnoM Buaos (8-10). Ero ocnosy
no GHoMacce COCTaBAAIOT  NPEOCTABMTCAM  aPKTHYECKOTO  NPECHOBORHOIG
daynucTuyeckoro komnnexca (60-90%), H3 KOTOPEIX BeAylllee MECTO NPUHARNCKHT
cury. Haet Matepyansl NOATBEPXRAAIOT TAUKY 3pEHHA PANA ABTOPOB, YTO CIOKHOCTE
H YCTORYMBOCTH CTPYKTYPHI CEBEDHBIX 3KDCHMCTEM NOCTHTAETCH HE TONLKO HUCAOM
BHIOB, HO M YHCAOM BHYTPHMBMOOBHIX (OpM ¥y CHra M Toniblia, KOTOpBiE B
INEPreTHYECKOM TINaHe PaBHOLEHHB! camocTosTentHsiM BHaaM (Tpamann, 1954;
Pewernukoe, 1976, 1980, 1983, 1991, 1995; Cassautosa, 1976, 1989; CaerantoBa H

- nap., 1980, 1995, 1999; Yepewnes, 1982, 1986, 1996; IMepaospanckuli, 1986, Kuracs,
1993, 1998; Jarvi, 1928; Nilsson, 1958, Klemetsen, Grotnes 1975; Svirdson, 1979,
Nyman et, al., 1981, 1984, 1991; Vuorinen, Piironen, 1984, 1 np.).

Mpu Geasoft kopMoBoH Gale cepepHLIX BOAOEMOB CTPATETHA BbDKHBAHNA
pEG MOMET MATH NG HECKOJABKMM HATPABAECHHAM (oGpasoanie npoxoaHsix Hopm,
KOTOpHIE YXOAST Ha OTKOPM B Mope; npeobnananwe apidarky, mepexoq AETOM Ha
IKIOFCHHBIA BHA NHIUK B BHAE NANMOIMX HA BOAY HACEKOMBIX H CHOCHMOTO B peKax
CECTOHE, pacnpelefeHHe TPOQGHYSCKHX HUL MEXIY PAIHEIMH MOMYAAUMAMH H T.IL).
Kak 0aHO M3 TaxHX HaMpableHHit MOXHO pACCMAlpHBATh BMEPBLIE YCTIHORNEHHOE
ANS €CTECTBEHHLIX BOAOEMOB EBpONKL ABNEHHE PaHEro cO3PeBaHHA 00LIKHORCHHOTO
cura b osepax Kesoapsn u Caapuspsi B so3pacte 2+ npw Annue 11-13 em 1 Macee
13-16 r. Ml pacemarpusaed 3T0 Kak OGHY H3 BDKHBIX amanmTamlifd CHTOBBIX
nonynsuuii K cypoBbiM Cy0apKTHHECKHM YCIOBHAM obHTaNIA.

[napa 3. OcobeimocTh prifioro nacenenm 3an0BegHbIX nonoémoa
Cpeaneii Kapeaun

B uacToswee DppeMs  COXpaHMTL Heuesatoule BuARl 0e3  OXxpanbl
JKOCHCTEMBI B LEAOM HEBOIMOKHO M OONLIINE HAACKAB BO3NATAOTCA Ha
32MOBEAHBIE TEPPHTOPHH, HAXOAAWNECS NPAKTHYECKH B CCTECTBEHHOM COCTOANMH.
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XapakrepyucTika 03ép, OGbextoM Hawux nabmozeuuii 6e1MH BLIGPAHL
ozepa Cpeaneli Kapenun — Tonsoapew, Ana-Tonsospex, IOna-Tonasospey,
Capusapsu, IOpukxaspen (62° 16 c.ur., 31°00’ ..}, pacnonoKCHHEIE HA TEPPHTOPHH
naunmadTroro 3akasnuka «Tomeospam», o3. Tynoc (63° 03'c.m., 30° 08’ n.n) M3
HauMoHaneHoTo napka «Tyrocs, Osepo Oynyaps pacnonoxeno d cpelreil 9acTH
buunsimy (64° 00" ¢y, —28° 00’ 8.1.) (puc.1).

O3épa npuuaniexar Kk cpeauieMuoMopckol mogoSnacty, Gantuiickoi
NpoOBHALMH, HEBCKOMY OKpyTY, Oaccefiny Bantufickoro mopa w 3oue Taitri (Bepr,
1949). Oun A0CTATOYHO YOANEHH! OT TIPOMBILITEHHLIX 30H W cnalo H3yYeHEl.
Bonoémel 3akasinka ofpasylor eMHYIO O3ICPHO-DPEYHYIO CHCTEMY € BBICOTOH
pacnonoxcelmu 174 M nax yposrem mops. Tlo nnowanu (or 2,08 — oz. [Opukkanpsu
1o 12,7 kmM® — o3 Ana-TonBoAPEH) BCE OHH OTHOCATCA K MANLIM BOOOEMAaM.
Beperosas nuuus cnabo uipesana u ne obpazyer rnyGokux 3amupos. KoTnosuna o3ep
HernybOKas, MENKOBOIHEIE YHACTKH HEpeylOTCA ¢ aMamy. XapakTeptul 1Be
TEXTOHHYECKHE BOALHMEIL, MOYLIHE C CEBEPO-3anaNa Ha IOre-EOCTOK H C 3anaga Ha
BOCTOK. BOfBWAA 4acTh [HA MOKPSITA HMAMCTO-TECYAHBIMH TpyHTamu — 60%,
WENEIHCTHIE MBI THIA PYAGHOCHOTG NECKa H OOMHTOBOMH pymst cocTaBnsior Gonee
30%.

Mo mopponornk Heckonbko oTauualotes o3. Tynoc n Oynyspes. Oepo
Tynoc pacnonoxeno Ha BeicoTe 157 M Han ypoBHEM MOPA. OTHOCHTCS X CPEAHMM no
nmowany sofoemam — 109,2 km?, MakcHMabHas rayGuna — 40 M, cpeanas—I13 m.
Hmeer wipesannyio Geperoyio AuHHIO ¢ Gonbtuos KonH4ecTeo ocTposos—I141.
Osepo Qynyapsu, pacnonoxccuo Ha Brcote 121 M nan yposnem mopa. Bozoem
Gonpuwodl no nrowann — 944 kM?, ¢ MakcHMans1ol rayGuHol 36 M, cpemieit 7,6 M.

Boasr necnemyeMere 03ép HMEIOT HH3KYI0 Mukepampawno (10-11 mr/m)
cnaforscayto peaxwmo cpenel (pH 6,2-6,6). Bxomacca ¢1rmnnamcroua B 03epax
cocramiana 0,23 n 0,46 r/a’, Guomacca JOOMHIIKTOHEI—OﬁH 1,68 r/m’ ¢ npeoBnanannem
xonenon, 6romacca Gerroca— 0,40 1 2,35 r/m® ¢ noMuHBpoBanyem xporoMia (Bracosa
H ap., 1998, [lapnoscknf, 1998; Yexpuokena, 1998; Ryabinkin et al., 1994).

OTMeuaeTcs WHMIKHI  YPOBEHL COACPHANHA HUTDATOB, HHTPHTOR H
tocdaTos, YTO CBHAETENECTBYET O HEBBICOKOH NPOAYKTHEHOCTH Boaoemos. Osepa
Tonsoapockoli rpynnet OTHOCATCA K o-Me3oTpodHelM, a 03, Tynoc — k onwro-
TpodiHoMy Ty Bonoemos (Kutaee, 1984).

Pribuoe wacenenmwe wccmegyemepix  Bonofmos, B p3gpax  3akasHuka

«Tonpoapeu» oOuapyseno 11 Bunoe pwmb (7 cemeiicts), B o3 Tynoc — 14 (8
cemeficT). Tlo cpapHeHHIO € palee M3BCCTHBIMM NAHHBIMH K COHCKY BHIOB pelf B
cocras  Hxtuodaywnl o3ép rpynnet Toasosper Hamm gofapneHsl — ecnen M

O0LIKHOBEHHBIN NoAKaMeNIHK, a B 03, TYROC ~— HanuM, yKneiika, o6LIKHOBEHIIH]
ToAKAMEHIHK ¥ enel (Tabn. 3). HanbBonee MHOrOUHCNEHHEIMA priGamu GLUmH: OKYyHb,
NAOTBR, PRNYILKA, pCHE BCTPEHANMCH LUYKA, efcl, €PU) ¥ CAMHHYHO — YKNeiika,
noixkamenmuk. B coctas nxTrodaynet 03, OynyapsH BXONHT KOpIOWKE, KOTOpas HE
OTMEYycHa B APYrHX Bodoemax. Bee suinosneHHblE pbifbl OTHOCHAHCHL K HETLIDEM
tayuncTHecknym koMmnnekcaM (pHe. 4). B oTnvume ot poxoemos Jlannananuw, rae
ROMHHHPYIOT PHIOL! ADKTHYECKOr0 MPECHOBOAHOrO KOMMOACKCA, B ITHX 03EPax Mo
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fHoMacce NpEANOYTEHUE NOMYAOT Ppribel Gopeantiora pABHHHHOMO KOMIASKEa (56-

64%), H apKTHHECKOIO NpecHoRrOAHOro (32-38%).

Tabnuua 3
BHIOBOH COCTAB PEIG HEKOTOPLIX BOAOEMOB NaHAWAadTHOO 3aKasHUKA «ToABOAPBH:

H HALMOHANLHOrO napka «Tynocy
2l 35| z/=|E|. |z
TEHEH IR IR
HEBEEHEIEEE
Cemeitetsa / eua B Sl 2l o é‘ =)
-]
. I - -
3= =
Cem. Salmonidae — nococgsnie
Salmo salar (L.) - aTnaHTHYECKHIT TOCOCH - - - - - | |+
Salmo truita L. - kymxa . - . « | -] - |+
Cem. Coregonidae - curosite
Coregonus albula (L.) - esponefickas panywxa + ] + + |+ |+ ]|+ |+
Coregonus lavaretus (L.) - (05BIKHOBENHBIT) CHI - - - - -+ ]+
Coregonus peled (Gmelin) - nensae . - . . . A
Cem. Thymallidae - xapuycosnie
Thymallus thymallus - esponeiicknil (06eIKH.) xapuye | - - - - HEREK
Cem.Osmeridae -xop1otkoseIc
Osmerus eperlanus L. - epponeilcxan koprynka - - - - - - |+
Cem. Esocidae - wykoswe -
Esox lucius L. - 0OBIKHOBEHIIAA 1YKA + + + + |+ |+ ]+
Cem. Cyprinidae - xapnossie
Abramis brama (L.) - new + | + - R
Alburnus alburnus (L.} - yknciika + - - I ENERE
Leuciscus idus (L.) - A36 + | + - + | - |+ |+
Leuciscus leuciscus (L.) - (oDrikuosenusit) encu . - - + |« |+ | -
Rutilus rutilus (L) - nnotea + + + + |+ |+ [ +
Cem. Lotidae - vanuMorsie :
Lota lpta (L) - Hanum + + - <+ ]+ ]+
Cewm. Percidae - oxyntsuie :
Gymnocephalus cernuus (L.) - ¢pus + - . -l -1+ -
Perca fluviatilis L. - peunoft okyis + + + + |+ | 4]+
Cem. Cottidae - poratrossie
Cottus gobio L. ~ 00LIKHOBEHHEIA NOAKAMEHUIHK + | + - + | - |+ +
HUTOro 10| 8. | 4 8| 7 |14]14

* no aanusiM [.M.Hocaronro#l u .M.111eBuoBoit (1966);
*¢ naHHbIe B3 KUK «ECTECTBEHHLIE H IKOHOMHUECKHE YCNOBUA PhLIBOIOBHOTO

npomsicna B Onoxeukoit rybepnums (1915).
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Puc. 4. Cootriomtietie priG pastbiy GayHHCTHUSCKHX KOMIUTCKCOB B ONBITHEIX
ynosax o3&p Tyroc, Tonnospeu i Oynyspsit

Ccobag LEHHOCTE OTHX BOZOEMOB € TOUKH 3peiil  HCCASAOBAHIA
6ropasnooCpasitd 3aKII0YAcTed B TOM, HTO B HITX OOMTRIOT JBe (MeNKas U KPyITHaf)
dopunt pamynmut Coregonus albula (L) n gpe konordecKHe (opMbl cHra
Coregonus lavaretus (L.).

B 03. Tynoc oGHapyxeHo fBe GOpMEL cira: cpeIeThIMIHKOBBIC € YHCIOM
*#abepHeix ToiukHok 29-37 (Moda 34), H MHOTOTEMIEKOBEIC — € “HMCIOM Xalepimbix
TeiMMHOK 47-60 (Moza 54) (puc. 5). PhiGbl pasHEIX opM HMCIOT 3HA'MTENBHBE
Pa3THHHA 10 JIHHEHHO-BECOBLIM MOKA3ATRIIIM, CPOKAM COIPEBAHMA, ITIOIOBHTOCTH.

P

% pob

il

1101110 YA
28 30 32 34 06 38 40 42 44 46 48 50 52 54 56 S8 &0
KOARNECTRO WE BEPHEE TRINHHOK

Puc. 5. Pacnipesenesue sxaGepHbIx Teramok cira 03, Tytoc 8 1997 1,

Bomee mMuoroHcneHHLIMH B yIobax GBLTH CpeHeTEIMHIKORM e CHTH (80%), AmHiiofi
or 12 20 22 cM, Maccofi or 6 T a0 120 r, ¥ Bospact ot 1+ jgo 5+ Maccosoe
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CO3IPCBAHHE CHTOB OTME4CHO B BOIPACTC 2+, eanununsie — B I+.CaMan MancHbrad
nofoBOIpENnan ¢aMka cura b Bospacte 1+ HMERA ARuHy 13,5 oM, maccy 25 T,
aBCONIOTHYIO NNoACBHTOCTE 993 HKPHHOK, OTHOCHTCRLHYKO 40; a caMax kpynHas
caMka nMena po3pacT 4+ ner ¢ alcomoTHyld ROOAOBHTOCTL — 2760 uKpuHOK,
oTHOCHTENLIYI0 — 3 1.

MHOTFOTBIMHHKOBEIE CiTH Op1IN kpynuee, Hx nanua B ynosax sapkiponana
oT 18 10 39 cM, pec ot 100 r no 780 r u so3pact ot 2+ no 8+. Camus! co3penaioT B
BO3pacTe 5+ n 6+, casku - 7+ 1 8+, AbcomoTHas HNOAOBHTOCTL CaMKH B BOJpACTE
7+ coctasina 16040, otHocHTensiad — 27, a CaMKH B BO3pacTe §+ — 17600 n 24
HKPHHKH COOTBETCTREIHO,

Kpome neyx (jopM cHra B 3T0M o3epe ofuraer menkas opma panyuiky,

AnnKof ot 8,5 no 14,5 em, maccoil oT 6 no 25 T 1 BO3pact oT 14+ no 4+ nert. Temn. _

pocta panywkh 03. Tynoc GIH30K k MENKHM dopmam u3 apyrux sonoemos (1abn.4).

Tabnuua 4

JIunciiii B BecoBoil pOCT pANYIIKH B HCCAEAOBAHHBIX BOA0OEMAX
(* kpynuas opMa panywku)

Bonoem Bospact  n Herounmxu
0+ I+ 2+ 3+ 4+ :

uHa {ac), cM
Oncxcf::): 03(:po) - 1,0 127 139 M8 - - Tynacsa, 1983
JNiwemckan ryba - ng 155 164 184 36 Crepnnrosan ap.,
OHexcxoro o3epa ) 1997
Tynoc - 8.4 1,3 12,0 13,8 14 Crepnuroba B ap.,

1998
*TonsoApen 14,2 167 176 183 198 25 (Iepsossanckuil,Crep
nwrosa 1 ap., 1998
*Ana-Tonsospan 14,0 17,8 18,7 20,1 21,2 59 Ta xe
*Ona-TonsoApan 13,5 17, 190 205 20 0 To xe
*Capuapei - N 18,7 204 - 17 To we
*Huapn 78 9,0 150 184 193 75 - Crepnurosau np.,
1991

Macca, r A .
Onexcxoe 03epo - ¢ 18 2 26 -
Tnwemekan ryGa - 16 M 2. ‘ 58 36
%ﬁ?mm oep . 6 4 72 1
*Tonsospen 2 M 52 66 .- 84 25
*Ana-Toncoapan ‘26 57 13 o4 128 39
*IOns-Tonsoapsu 25 55 8‘(: 19(;:‘7 107 2|071
* BH - E 7 -
'ﬁfuigf.p 3 9 2 39 475

20

Panyuxa pnepasic HepecTHTCA B Bo3pacte 1+ npu Anuue Tena 8,5 cM n macce 6
r, uMeer aGCONOTHYIO NMAONOBMTOCTE 330 MKPHHOK, “TO TaKKE THNHYHO OnA
TMonyaAuuit Menkol panylukH, fTo Temnoy pocta W NNOAGBHTOCTH Melkat PAMYLUKa
IHAUHUTERBHO OTAHYaETCE oT KpynHoii (Tabn. 4).

e

Takum oGpazom, B o3cpax Cpeancii Kapeaun xopehibiM oGpasoM MenseTea
cocTap uxTHoayns), Uscao sunok prib B kawnoM osepe pospactaet ao 10-14. Ho
NPAKTHYECKH H3 03¢p MCUEIAOT Bee nococesnte prilnl {ceM. Salmonidae), kpome
NPOXORHOTO nococa B 03, Tynoc. 370 aBnende He xapaxtepuo ana sBeed Cpeaneil
Kapenun, Tak xak kyMxa # o€l NO-NPEKHEMY QCTRIOTCR B COCTABE MXTHODAYHLI
ITOrO PErHOHA, HO OHHM OOMTAIOT TOMLKC B KPYMHLIX 0IEPAX HAM 03Epax M pekax
Benomopcxoro Gaccefina,

B nccneaosaniibix 03epax prBEl apKTHYECKOTO PECHOBOAHOTO KOMNNEKCR
OTXOMAT Ha RTOpof nRan (vonbko 35% no nxthomacce npotue 72,5% b Jlanmnanzauu),
XOTA YHCAO BHOOB OCTAETCA NpexcHuM. CHE BCE elle ABAAETCA OCHOBHEIM (JOHOBLIM
BHIOM [ MHOMMX O3€P 3TOr0 perHoHa, HO H3 OOCRCAOBAMHLIX 11aMK O3Cp OH
BCTpEYEH ToOneko B 03, Tynoc. 3aeck OM npencraBieH  ABYMA  (opMami:
CPeHETAIYMHKOBLIM, NpHucM ol 6nniok x Gamtuiickomy cury — C. lavaretus
favaretus (L.) # muoroterauukossim — C. lavaretus pallasi (Val). Cneayer ocobo
NOAMEPKUYTL MOABJEHHE B DTOM PErHOHE eE oaHoH ¢opMbl CHMA — THONYNO
MHEOrOTHIMHHKOBOIO CHIa, KOTODLIH XapakTepeH AR HexoTOPLIX Boneemos Cpenreh
Kapennu, Ounnanaun v Weeuun. Bo MHorHx o3epax 01l 1alHMMACT JKOROCHYESCKYID
HUMWy cHra-nnakktodara, seaymero nesaruveckui ofpas xusmn. Onmaxo ans
NHTAHKUA  300MMAHKTONOM B JTHX O3€pPaX [IOSBAACTICH €@  OAHH  Y3IKO
CMEUManHIHPOBaRHEIR mnankrofar — panywka. Ona KHBET H B HEKOTOPLIX
ponoemax Ceneprail Jlannawauu, HO €€ HET B MCCACAOBAHHBIX UAMH 03€pax  BO
MHOrHX o3epax Mpypmanckod ofmactH u3 Oaccelina Bapeuuena mopa. Ouna
nosipngeTcs YyTB wHee B 6accelinax bantuiickoro n Benoro mopeii, Ho na Cebepe
OHA IPEACTABNIEHA TONEKO Menkoii dopMoii.

Ha npeotsienun csoero apeana panywxa Coregonus albula (L.) otmeuena
Gonee, uem B 1000 ozepax. Ha reppuropun Kapennn B Gacceiinax Benoro mops,
Onexcrorae # Jlazoxckoro 0i€p erponefickas panyuika oTMeneta o 332 ponoémax u3
800 obcnenosannbIx, ¥ Tonsko B 60 o3¢pax oburtaer kpynuas gopma panytuku (Cepa,
1949; Toranosa, 1978). B TonpospBcKoii rpynme 03¢p CHroBke PsIGEL APECTARNENE]
TonsKko kpynuofi Gopmoii panywku, a B 03. Tynoc — menxoii dopmoli panywku 1
npyma JopmMaMH cHra.

B Cpeauncii Kapennu B coctane peibuoit wacte coobmecrsa Ma nepsoe
MECTC BLIXOMAT NPEncTaruTedd OOpEnbHO-PABHMIIHOTO KOMIAEKER K&K [0 MHCny
annoe (5}, Tak 1 no 6noMacce (60%). K yxe uMeiomumMes annam aaeces aoGapmarorcs
HOBLIC — MAOTBEA, ehew, A3b, epul. OcHoBy azpa peIGHOrO NACCNEHHA O3ep
COCTABNANOT OKYHb, NNOTBA K CHI.
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CokpawaeTcs 4Hcno suAcE GopeansHo-NPEAropHoro komnnekca (Gutno 5
BHIOB CTAN0 3, BLIMANK W3 CHHCKA KYMXKa, MONBAH), RANAET ¥ WX Odois B obwed
nxtHomacce (scero 1,5% npotus 25,5% ua Cenepe).

Cnegyer NOAYEPKHYTE, YTO B COCTAaBE MXTHO(AYHH BRepBrle MNOABIAIOTC
NPEACTAYUTENH I0XKHOTC KOMANEKCa — NOHTO-KAacnUACKoro (neul ¥ yknefixa), Ho 1o
Guomacce ome COCTARAAIOT B ynoeax ncero awne 3,0%. DtH somoemwl eme
JOCTATOYHO XQNOAHGKE N HHX, 34€Ch OHU HE AOCTHIAKOT BLICOKONH UMCACHHOCTH W
Guomaccet.

OrmeTum, uto B Cpeanet ®enHockaHANH RO3pacTaeT pasHoobpaine pib
Kak no uucny suaon (10-14 B kaxaom ozepe # a0 20 BO 8CeM peruoHe), Tak M 0O
uucny sxonornseckux dopm y curos (5 ¢opm Bo BCeM perdoHe), panyurkn (2
q)opuu) # ronsua (2-3 dopmet). C noseinennem Guomaces Joonmanktona (0,6-1,7
r/m’) w Gewrroca (1-15 /M%) ysennuMBaETCS ¥ OGWAT HXTHOMACC B BOAOEMAX: ECAM
ana oacp JlannanawM oua coctanhana 6-15 KI/Ta, T0 B 3TOM PETHOHE 0HA YKE PaBla
20-50 kr/ra (Pewernukos, Baaanmupckan, 1964; Pcme’nmxon, 1979, 1980; Kuraes,
1984; Haemacr, 1999).

Ecnu ana soncemor Cesepa xapampna appH(arus And MHOTHX BIIOB
pstG (Peweruxos, 1963), Tam yikue cTenodary BOIMOKHE! TONBKO CPERH XHULHEIX
pef, TO 376CH KPOME XUILHHKOB-MXTHODAIOB yXe MOSBASIOTes CTeHodard ¢ yakod
cneupamuiauMell  Ha  MHTAIME  300MNANKTOHOM  {PANYWKL,, KOpWOWKA M
MMOTOTEISHHKOBLIA cur). ONUAKO M 3A€CH BCE EWE HET PLIG, MITAQIUUXES TONLKD
buTonnaukToHoM MAM MmakpoduTamu (H3pedxa MX NOSAACT MNOTBa), HACTOAUIME
duToparn oGMTAIOT TOALKO B tOXKHEIX BofoeMax. ITpaxTituecks He 3aHATa Huwa
unodiaroR # meTpHTOArop (YaCTHAND ITO BOCTOMMAST New), OAHAKO ITO TOXKe
IKONOTHYECKME HUIIH PHIG 10XKHOIC NPOUCXOKACHUA, YCTOBHA KHIHH LA xojropux B
sogoemax Cpenneit Kapennw ue npuroanst,

Io cpannerno ¢ Cesecpom TpodpHtECKan CeTh CTAHOBHTCA cnoxmcc, 4acTo
OAHO 38e10 AyGNHPYETCA HECKONBKHMH BHAAMH Puif, HO HACTOAUIAN HACKIUEHHOCTH
BCEX 3BeHLeB Tpodueckoli ceTH HacTynaer B Gonce IOKHEIX DOJOEMAX.

Crasa 4. Junamnxa petbinoro HaceneHHn BoAoEMOB
10:xnwit Kapenns (Ha npusepe Camosepa)

B [Oxnofl wacT (PeHHOCKAHAMH NPAKTHYECKH HE. OCTANOCH HH QAHOMO
BOJOEMa, B TOH WAH HBOH Mepe HE 3aTPONYTOro XO3AKCTOCHUOA AESTENLUOCTLIO
uenoneka. He sasnserca uckmouennem u Camosepo, xoTopoe BLIOpPaHD B KayecThe
MOAENEHOTO BOAGEME, TaK KAK 1A 1IEM BEAYTCH MHOrONIETHIE Heenenopanna. Miorie
2BTOPHL ‘kax B POCCHM, Tak M 33 DYGCKOM CUWTAIOT, HTO TONLKG MMMTERLHSIC
HaBMOACHHA MO MHOMHM NapaMeTpaM Cpelbi MoIBOAAIOT YNOBHTE HAYaBLWIHECH
CABUIH B HIMEHCHEH IKOCUCTEMD.

I. Camozepo Kak cpeda obuTanus prib

Xapakrepucruka. Camozepo (61°55' c.m., 33°11' p.a) pacrozoxketio na
BLICOTE 106 5 M Han ypOBHEM MOD4, NNOILAAL nonocﬁopn — 1610 kM 3, acpkana —
266 kM 2, nauBonsmas anuna 24,6 kM, nanGonsman wxpusa 15,1 km. Gopma ozepa
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OBALHAR € NMOMACTHREIMH 3anuBaMu M octpopamit (80). OcCHOBHON THR DOHHLIX
OTNOXKECHHA — bl (okono 60% nnomanu Aua) M 22% 3aUATO KEREIOPYRHLIMK
ofpazopaHuamn. Bce menkosoase 03epa  38HHMAIOT KAMCHMCTO-HECHAHBIE M
MECHAHLIC MPYHTH.
Oaépo ¢ ycroliuupbiM  YPOBHEBEIM PEXKHMOM, TOACBHIE AMITTHTYALI
konebanuii 3a nepron HabmoaeHui M3Mengauce oT 16 o 79 oM mpH cpeaueii
mHoronetieit 50 oM (Jlurauckan, 1977). Hauuuan ¢ 1981 r v no mactosiuee ppema
HACT DOHWMEHHE ypoBHA. CAMOIEPO OTHOCHTCA K THIY O3XP C YMEPEHHLIM
TEPMHUECKNM peoxuMom. Hanbonee pannee sokperne Habaoaanocs 29 anpens 1950
T, a camoe noigHee — 27 Mad 1956 ., B cpeanem — 15 man. 3a Beck nepuoa Hammx
dabmoneHnit aHoMansHo TenmetMu Oeiw 1972, 1973 w 1999 rr. [Tokasatens
ycnossoro pogoobmena paseH 0,24, T.c. MPeANONAraeTcs, YTO BOMBIE MACCLl 03epa
3aMEHSTIOTCA OHH pas B HeThipe rofa (Ppeivannuur, 1959).
Cunpoxumiueckan _ xapaxtepyctika.  Xvmuveckuil cocras sos  Camosepa
diopMupyeTca pOA BAMAHMEM NOBEPXHOCTHOMO W MOJIEMHONO CTOKa ¢ BonocOopa W
POBUBAOIIXCA B HEM BHYTPHBOACEMHBIX MpoLieccoB. Ha AnuaMiKky KHCA0pOIa B NepHoa
OTKPBITOH BOAB! OCHOBIOE BINHANHE oOKalbmaeT Berep. B 1950-e roast nerom
MOBEPXHOCTHBIA CM0It BOMBI COMEPXAT KHCMOPOLA B cpeaneM oxong 9,2 Mr/n, uro
cocrasnano 96-98% or nopManstioro nacefitenns (flo63a, 1959). Hecnenorarmamu 1974
r. 06HapyXeHo, 4TO ConepKaHHE KUCIOPOA B ABCOMOTHEIX BEMUMNAX B MOBCPXHOCTHOM
cnoe ymenswunock ao 7,80-8,75 mr/n (86-96%), a mo mamneM 90-x rogon otMetacTes
HESUAMHTENLHOE YBENHUEIHE COACPIKAHIA KHCNOpoaa
[o cpasiichiio ¢ uccnenoBanuaMy 1955-1956 er. conepxanue cnoboauoii
yraekucnots B 1974 r. yeennunnock s Asa pasa (4,4-8,5 mr/n CO4), B 1992-1996 rr. —
B nontopa (6,2 mrin CO;), Tazopbill PEKUM B NOCAEAHHE FOIEBI HECKOJIBKO YAYHIMHAICK
BCACACTBHE COKpAUISHAA paboT no ocymeHHO 6ONOT K 3anpera BHECEHUA yaoSpeinit
Ha NoAs ¢ caMonéTa.

Npoapaunocts BOABI cHU3MNACK € 2,6-4,6 M B 1954 r. 10 0,7-2,5 M 8 1973-
1995 rr., a 8 1992-1996 rr. cocrasuna 0,5-3,5. Beanunna pH no o3epy maMenanace ot
6,2-7,4 B ray6okoBoanoit uactH oilepa X0 5,99 8 sanmsax Jlaxta u Hmar.
{lepmanranaraan okucasemocts B 1954 r. cocrasuna 7,5 mr Oy/a, B 1974 1. — 6,5, B
1992 1. — 8,5 mr O,/n.

CywecTseHHO YBENUWHNCA TPHTOK OWHOTEHOB B HOSOCM, GBI3BAKHBLL
nHrencuduxanueil  censckoxossiicTeennnix  paboT, ocyuienmem  Gonor  w
safonouennelx necop  na  sogoclope, pyOkofi  MECOB M PEKPCAUHOMEELIM
CTPOHTENLCTBOM, T.€. HCOOAb3OBaHueM Geperopod 3Jonbt noa Gaiet OTABIXA W
CALOBORUECKHE KOONEPATHBEL uCHEHOCTE NOCTOAHHEIX )HTEneH no Geperam ozepa
Bo3pocna ¢ |1 Teicaum venosex B 1950-¢ roner no 5 teicay & 90-¢ (b etnuii nepruoa ao
15 Teic. yenaeek). Bee 310 npHBENO K POCTY KOHUEHTPauKH GHoretos b olepe. Tax
cymMapHsiit a3oT B 1950-¢ roaet coctaensn 0,07-0,28 mr/n, B 70-e — 0,40-0,86, b 90-
e — 0,2-0,72 mr/n, Musepansupiii pocdop B IPEXINE CORR OTMEMANCA NHILG B BIIE
cnesos, 8 70-e roaet aocruran 8 cpeadem 0,004Mr/n, B MexkoTOPHIX 3JANBBAX
konebanca ot (,02 a0 0,14 mr/n (Cabuinuna  ap., 1998).
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[HAPOOHONOTHUECKAR XADAKTEPUCTHKA BOAOEMA. PUTONNAHKTON KAk B
1950-¢, Tak ¥ B 90-e rozbl MPEACTABREH BECHOH H OCEHBIO IHATOMOBBIMH, JAETOM

CHHeIeNeHLIMH  BONOpOCRAMM ¢ npeobmanauuem Coccophaerium, Anabaena,
Gleotrichia W 3enenmmMut pomopocismu Eudorina elegans ((unumonosa, 1962;
Yekpskesa, 1998). B nochennue RECsTh NeT peryispHoO ¢ MIOHA No ceHrsGph no
RCEMY ©03eDy OTMCYAETCS ADBONEHO CUNBLHOE LIBETCHHE BOABD?, KOTOPOE palblie
HaBmoaanock NWilp B 3ANMMBAX M TORLKO B OTACNbHMIE Tefunle roael- Bromacca
duronnankTona B 80-¢ roasl cocrasunma 3,8 mr/n, & 90-6 — 2, 8 mr/n (Uexpbikena,
1998). PacueThax nponyxmm penonuennas no C.JT1. Kvracey (1984) B 1940-¢ roan
paBusnack 40 r/m’, 8 50-e—46, B 80-¢ — 113 1 6 90-c — 84 rim’.

Tonopas npoaykuMs nepudHTONA 33 BETETAUMOHHLIA MEpHOL B CPERHEM
panusnaes 0,9 r/m’, unu 75% ot npoaykunit Makpodutos (Crepnnrosa, Komynalinen
n ap.. 1991). Fononasl NpOAYKLHS MAKPODHTOB B NEpecyeTe Ha eAHIHLY NIomany
coctannana 0,9 r/u® poaoli nopepxnocry osepa, uak 0,15 mr/n (Kmoxuna, 1977,
Komynatinen, 1998}, B nocneasue rofbl MO0 HAUIMM AAHHBEIM - OTMEYacTCd
JHAYHTENBHOE 3APACTAHHE 3ANHBOB.

OBILan MHCJAEHHOCT: MHKPOOPTANHIMOB B rpyHTax KkoneGanace ot 3070 B
uentpaishom mece no 10970 man, kn./n B 3anusax, GHMOMACCA COOTBETCTREHHO OT
12,2 0o 32,1 mr/n. CpaBHHTEREHO BLICOKHE MMOKA3ATENH 6HOMACCH MHKPOOPraHH3IMOR
B JanHpax M rPyHTaX CBHACTEARCTEYIOT 0 NOKANLHOM XapakTepe TNPOLECCOB
sptpoduposanng sonoéMa (Prinmonoea, 1977). '

HanGonee 4eTko HIMEHEHHA B CTPYKTYPE Co0BMIECTDA NPOCASKNBIIOTCA Ha
npimepe 3oonankrona. Ins Camosepa cpeanas Guomacca 300MMAHKTORR 32 nepmm
BEreTatiK, PacCyuTanuas Ana eceli Tonwm, B 1932-1937 rr. cocraskna 0,35 /v, B
1954-1955 — 0,5, B 1973-1975 — 1,4, B 1981-1984 — 2,3, p 1986-1988 —25u B
1989-1992 — 1,8 r/m’ (Cmupuos, 1939; dunumonvsa, 1962; Jlasapesa, 1977,
Bywnman, 1982, Crepnurosa i ap., 1988, 1992). B a00nnankToHe MOSBRIXCE BRABL ——
MHIHKATOpHl NoBbiieNHol Tpoduocth: Polyartha luminosa, Synchaeta pectinata.
H3MeHHIOCH COOTHOIEHHE YHCNA [ENArHyeckuX BHAOB PaKoOOpaIHLIX W TAKCOIRB
karospaTok. B Tpn pasa no cpaenenmio ¢ 50-MH ronaMH yBEAHUMNCH NokalaTens
tpodmoctn (El ~— 0,18 u E2 — 0,52). Ilpoaykuns 300NAaHKTOHR ONpCACHCHA
pPacyeTHLIM Mm'o.aom M B CpelmeM 33 BereraudMoMHniii nepuon s 1940-e rogel
coctanuna 5,25 r/m®, B 50-60-e — 7,5 r/m’, n 70-e — 21,0, B 80-¢ — 31,0 u B 1990-¢
— 27,0t (Bymmau 1990; Kyuko, 1998)

OcHoBHYI0 PO B (JOPMHDOBAFEH  KOMMECTBEHHBIX  MOKISATENSH
marposoobienmaca B CAMOIZPE WPAOT JURGADKG XHPOHOMWJ, ONHIOXETE W MOMDOCKH.
Cpenuem.zloszm Gnomacea Gentoca B 1933r. coctasuna 3,1 r/m?, B 50-x . — 4,2
M2, B 1973-1974cr. — 1,6 /M Upe muskoli BOMIOCTH | BHICOKHX RCTHHX

vemneparypax sosayxa (1o 30°) u sonw (21°-23°), B 1982-1984 — 3.2, 5 1985-1987
— 438, 5 1988-1993 — 2,8 r/m® (Cmupnos, 1939; Cokonoea, 1962, 1977 ;
Masrosekuii, 1987, 1998). Hanunsie no Ouomacce OeHTOCA, 33 HCKAIOYCHHEM
MAROBOJHLIX H Termnsix et (1972-1975), oranuaorcs HesHauuTcisno, OTMeuenuse
MEXroa0Bwe koneGauna Ouomacckt MakpoBenToca B CaMO3epe ONPEACNRIOTCH

24

—— -

OMHAMHKOH KOMMMECTRECHHEIX TIOKA3aTENeH XWPOHOMHI, YTO XapakTepHo W ANA
Apyrux pogoemos (Benskos, 1983, Bakanos, 1997).

Benuunaa nponykuun Makposoofeurtoca, paccuutannas no A.@. Annmony
(1986), cocTapuna 3a Bereraunonnslii nepren B 1954-1955 rr. — 0,5 /v, B 1973-
1974 — 4,5, 8 1982-1984 — 8,1, 5 1985-1987 — 11,1 u B 1989-1993 — 7,2 r/M?.

Takium o6pazoM, HCCNeNOBAHKA N0KA3ANM, MTO B THIPOROIMYECKOM H
Guonorudeckom pemuMax  Camolepa NPOHSOWNH  3HAYMTCAGHBIE HIMENEHMA,
¥senuenve npuToka GuorcHop Be;Banc B CAMOZEpe MHTEHCHBHOE GUBETEHHE
BOJiLI», YMEHBIEHHE NPO3PAYHOCTH, AebHUHT XKHCIOPOLa H T.1. Maccosoe pa3sHTHe |
duTonnankTona ¥ MUkpodnops cNocofCTRORAND pocTy GHOMAccH JoONIaHKTOHA. B
COCTHBC 300MNAHKTOHA fIORBHIHCL KOJOBPATKH, XapakTEPHLIE ANS BOAOEMOB
NpYAOBOLG THNA, & B CTPYKTYPE J00NTAHKTOHA IPONCXOLKT 3aMeHa JNHHHOLUHKIIORBIX
H KpynHeIX opM Ha GOPMBI MENKHE H KOPOTKOLIMKIOBHE, 3TO BEAET K YCKOPCHHOMY
000pOTY, YBENHHCHHIO NPoAYKUMH 1 P/B-koadduunenTos.

2. Hamenenun B cocrape peiboro nacenenun Camosepa.

Crpyktypa prifiiore pacenenns. Hayano uxyHonorsuccksM paboTaMm Ha
Csamosepe Gpno nonoxeno B 1927r. npodicccaopom H.®. Mpasasusim. Hxtuodayna
Camozepa 0 1962 r. coctonna u3 21 Buma psiG (8 cemeitcTs) (Cmupios, 1939; Befiep
u ap., 1962). B uacrosuiee BpeMs OHa MOMONHHTACE EILE TPEMA BHIAMH (KOPIOWIKOMH,
NeNAABI0 H yrpeM) B nacuuteipaet 24 Buaa (12 cemeitcra) (Tirosa, Crepnmrapa,
1977) Yrops, nendib v Xopiowka MOABHARCH B CAMO3Epe B PCIyNsTaTe PHIGOBOIHAIX
pabor. [lpa BHAa ABNAKOTCA O3PHO-PEdHBIMH (N0COCH, UIYHCKHMI CHT), OAMH —
KaTanpomuelii  (yropn). Xapuyc otmeden e B p. Cance, BeITeKaiouei M3
Camosepa. TToCTOAHHEIMM OGHTATENAMH 03€PA ABNSIOTCA CHT, PAMYLIKA, KOPIONIKA,
HlyKa, MAOTBA, NEnl, eN€ll, FoNaBnb, A3b, FOAbAM, YKNEs, yCTEpa, CHHEL, ronel,
WHIOBKY, HANMM, CYAaK, OKYHb, EPW, NoakaMeHumk (Tabn, 5). B yaosax ao 1960-x
ronos 8 Camozepe JOMHHHpOBANH PHIGEl GOPEATLHOTO PaBHUHHOIO KOMIIEKCA
(pie.6, A), a mocnesyioime ronss - pESLl APKTHYECKOrO TPECHOBOAHOTO KOMILICKCA
(puc.6, B). Ecan panswe a0 40% peif 3T0r0 XOMIUEKCA COCTABRAIR CHT H PANYILKS,
To_ B HacroAmece BpeMs Qonee 98% nmpuXOAMTCR MAa  BCEMCHUA-KOPIOLIKY.
Hesnaymrenpno 3a nocnenuue 20 ner u3MeHMNACH AoNd PG NOHTHYECKOrO
npecHoBogHoro (22- 18%) W GopeansHOro pPaBHKHROrO KOMILIEKCOR ‘(30-25%).
Ocosy anpa priGHol wacTh coofluecTea BO BCE rOAB! COCTRBNANM pAnymKa (Win
KOPIOWIKA), CHI, CYAAK , NEWt 0 OKyHb. JIPHCYTCTBYIOT Pribul Tex ke (ayHHCTHHECKHX
komnnekcos, 4To ¥ B Cpesnel Kapenus, 10 CHWHaeTCR 0ns puib apkTHHECKOro
npectioBontorg (2o 30%}) u Gopeankuo-npenroproro (a0 1%). Pe3ko BolpacTaeT kak
1O YHCHY BHIOB, Tak H No Guomacce (45%) J0MA pPRIG NOHTO-KACMHACKOTO KOMONEKCa,
NPHYEM HEKOTOPEBIC K3 HHX YME BXOOAT B COCTaR #apa (new, cyaax) B uenom b
sonoemax Hxunoit Kapenun B 3aBHCHMOCTH OT TN o3epa obKTaer 15-40 Buaos peib
npu sixtiomacce 80-120 kr/ra, ¢ npeoGnaganHeM CHIOBLIX {CHT, PAAYLIKE), OKYHERKIX
U kapnopbiX. Kak IOKasaii Hamn HCCASH0BAHSA HA HIMEHENHS B CTPYKTYpPE pribhoro
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HECENEHHA, B OCHOBHOM, MOBAHRJIH MpOMbICEN, IBRTPOGUPOBAHME W CNOHTAaHNOE
BCEIIEHHE KOPIOLLKH.
Tabnuua 5

Hamcnenne B coctase peiGHoro nacenenus Camo3epa 3a nepuon 1932-1998 rr.

CemelicTsa i BHA, 1932- 1950~ 1960- 1970-
1949 1959 1969 1998

Cem. Salmonidae — nococeseie
Salmo salar L. —atnaimiuecknii nococs 1 1 ] ‘1

Cem. Coregonidae - curosbie

Coregonus albula (L.) - erponeiickas panywka 4 4 5 2
C. lavaretus lavaretus (L.) -{0GuK1.) cur 2 2 2 2
C. lavaretus pallasi (Val.) — muorotsis. cur 3 3 3 2
C. peled (Gmelin) — nename - - - 1
Cem. Thymallidae — xapiycoseie
Thymalius thymatlus (L.) —esp.(o6sikn.) xapuyc 1 - - -
Cem. Osmeridae - xopiowxorste
Osmerus eperlanus (L.) — kopmxa - - -1 5
Cem. Esocidae — mykosme
Esox lucius L. —0GKHOBEHRAR 1YKR 3 3 3 3
Cem. Anguillidae — yrpesne :
Anguilla anguilla (L.} —peunoR yrops . - - 1
Cem. Cyprinidae — xapnossie
Abramis ballerus (L..) - chnen 1 1 | 1
A. brama (L) — nem 2 2 2 3
Alburnus alburnus (L.) — yxneftka 2 2 3 3
Blicea bjoerkna (L.) - rycrepa 1 1 1 1
Leuciscus cephalus (L.) - ronasns 2 1 - -
L. idus (L)~ a3 2 2 H i
L. leuciscus (L.} —oBbiknoBeHHbI eeir 2 2 2 2
Phoxinus phoxinus (L.) — ofbixy. roneau i - - -
Rutilus rutifus (L) - nnotsa 3 3 3 3
CeM. Balitoridae — Gannropossie
Barbatula harbatula (L.} ~ ycatelii roneu 1 1 1 1
Cem. Cobitidae - srioHOBLIC
Cobitis taenia L. - obbiknosennan [Hunoska 1 1 1 1
Cew. Lotidae naniMoBete ‘
Lota lota (L) — nanum 3 3 3 3
Cem. Percidae ~ oxynessie
Gymnocephalus cernuus (L.) — epuw 4 4 4 5
Perca fluviatilis L. -pevnoit okys - 4 4 4 -5
Stizostedion lucioperca (L.) — cynak 4 4 4 4
Cem Cottidae - poratkoerle
Cottus gobio L. - oGsixHosen. [loaxamenunk -] 1. 1 1

Tlpumevanne. B TabGnumue npumenena ycnoswas (n Hannax) oueHka
Suomacest BuRo6 puif: 1 — penxuit Bua, 2 — ManouMCREHHBE Bial, 3 — cpeaumnii mo
YHCREHHOCTH BHI, 4 — MHOTOMHCIEHHEI BHA, 5 ~ MACCOBBIH BIL.
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Puc.6. CoorHonierte paiS pasHeiX GayHHCTHYECKIX KOMILIEKCOB B yopax CaMosepa
(A — [0 BeelleHnst KOpIOUIKH, b — 110ciie BeeIeHHs).

HaMmelierma B cTpyKTYpe phibliore HaceneHHs nofi BIMAHHEM IDOMLICTA.
PrionpoykTHBHOCT BOAOEMA CKNAABIBACTCH K3 B3aHMOJEHICTBMA TOMYIALHH
PasHEIX BHAOB PHIG, cpefpl Mx ofuTaHMA H GopMmel xosalicTsa Ha BojoeMe. PopMa
opramGaipH  peibdHoro xo3smiicipa ABIMCTCA BANHLIM  (AKTOPOM, € MOMOLILIO
KOTOpero MoeT OBITH ZOCTHIHYTO HAMpaB/ICHHOS HIMEHEHUE YCIORHI MOOHH poil,
COOTHOUICHHE OTACILHEIX BUIOB B phIOHOI 4acTi coolllecTBa U COCTOAHHE HX
sanacos (Hikoneckidy, 1960, 1974; Bepyumiencknit, Horanzen, 1982).

Hayuerme mmasmal YHCTEHHOCTH DHIO M XapakTepa TIPOMEICTA Ha
Camozepe 1moxasano, 4To OfHON H3 OCHODHLIX NPHMMH CHHGKEHMA ITPOMBICTIOBOH
MPOAYKTIBHOCTH SARISETCH  HEpAUMOIanpHas CHCTeMA ODKCIUTYaTallH  3anacos.
Hpospicen priGbl OCYUIECTBAAETCA PasHLIMH ODPY/BIAMH JIOBA, KONHUECTBO KOTOPLIX
3JHAYKTENBHO BAPLHPYET M0 TOJAM.

B roe! BojtHe mpoMbicen O6BUT 3aMyIIEH, M B REPDLIC NOCIEBOCHHEIE TOIbE
YETKO NPOCHENHBASTCA €ro OTCYTCTBHE Ha CTPYRTYPY MOmynsuuii phib: yBenmuenne
cpeiero H MaKCHMANBHOTO pasMepa prié B ynoBax M YBEJTHYEHHE BBUIOBA 1id
PhIGONOBHOE YCHIIHE H T.IL

Haurmasg ¢ nocleBoCHHBIX FOAOB M N0 HACTOAINICE BPeMdA B CBASH ¢
NpHMelleHHeM KalpoHOBEIX ceTeil I CTABHEIX HCBONOB YCHIHIOCEH BO3IeHCTDHE
IIPOMEICHA HA LEHHEIE BIRI PRIG (PAMYIKY, CHra, cyiaxa U fema). OHoBpeMenHo
3HMMTENLHO YMCHBINMICY NIPEce Ha eplifa, OKyH, ITIOTBY H HATMMAa B CBA3W C
COKPANIEHHEM HCNOIE30BAHNE TAIOBEIX I[CBOAGE, MYTHHKOB, GeperoBLIX Mepex,

Halnrozerna nokalany, uTo Lenmule BHARL PG, KaK [paBmio,
BLUIABMMBAIOTCS B IIEPMOJ, HepecTOBLIX MMIPAlGGl M Ha MecTax HepecTa. Takoe
CHCTEMATIHYECKOS HAPYILIEHME ECTECTBEHIIONG ROCTIPOM3BOACTSE MPHBENO K IITYGOKM
H3MEHCHHAM B CIPYKTYpe HX nonymumit. X DomynsisH  «OMOTOMILTHCLY,
rpeofIafaoI{MH  CTAMH  HENOAOBOIPRILIE M BIEPBHIE HEPCCTYIOURE oColH,
HEPECTOBLIE CTA/IA COCTOAT JIMIIE H3 1-2 noxonenmii. Taxan Bo3pacTHad CIpyKTypa
criocofeTpyeT yMeHpliemmno ofmel NomyLaMonnoi  IMOAOBHTOCTH, CHIDKEHIOO
23 GCKTHBHOCTH HEPECTa M YXYAIICHHIK) Ka4eCTBa NIOTOMCTEA.
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B To e dpeMa BOIPACTHRY CTPYKTYpa MOMYINAUMI MANOUEHHEIX pPBIG
CBHAETERLCTBYET 06 MX HOPMANBHOM E€CTECTBEHHOM BOCnpoM3BOACTRE. B Hepecte
NPUHHMAIOT Y4acThe 5-6 noxonennit, ¢ npeobnanannem ocobeii cpemiero u crapero
Ro3pacta. JderTHBHEI HepecT 1 cnaboe Bo3neiicTBHE MPOMBICIA CMOCOGCTBOBANH
YBEMUHEHHIO MHCACHAOCTH KOPIOUIKM, eplia, RNOTBLI H OKYHS B NIOCHE/HHE roawl.
Hunavuxa ynorop mnpencrapmesa ma puc. 7 no mauubiM  Tlerpozasonckoro
prIGOKOMOHHATA € YHETOM HALNX MATEPHANOD NG COPTHPOBKE TPYNOIMB! «MENCHLY W
OMBLITHBLIX YTOBOB. Ha ocnobe ananuaa NTPOMBIC/IOBLIX YIOBOB Grino YCTaROBNEHO, YTOD
Ao 60—x roaos Gonee 60% BLINMOBA COCTABAANM CHC, pANYIIKA, CyNAK M JENl, A B
Hactosuee ppema Gonee 70% npomsicnosoit npomyxuu CaModepa CTANH [apaTh
KOpIOIIKA M NpOoYas «MeNouLy {OKyHb M NNOTBA Melee 14 oM, yrnelka, €plu, Menknii
CyRaK u Ap.). OCHOBRHAA NPOMEICNOBAA prifia Camoiepa pAMYIIK], HA JORIO KOTOpO#H B
CpellHeM MHOFONETIIEM BEUTORE Npuxoinnock 26% (B otnensheie roasl 0o 40-50%), o
HACTOANICE BpeMs cocTapnaeT meitee 1%.

Takum 06pazoM, HepauHOHANLHENT MIPOMLICEN CHOCOBCTBYET CHHMEHHIO
HYHCMCHHOCTH LCHHLIX pBIG H YBEJHYEHNK) YHCICHIOCTH N OuoMaces! MAJIOUEHHBIX H
MENKUX RHAOE pEIb.

Bausuwe aprpoduposanud. Jpyrofi npuundeR uimeHeHHH B CTPYKTYDE
PeIGHOTO HaceneHHs apnacTcs 3pTpoduposatie. K 90-M rofaM ypennucHKe NpHTOKa
Guorenos B CAMOlEpe  BBIZBANQ  CHIDKEHME MPOIPAYHOCTH, YMEHEIICHHE
KOHUEHTPALKH KUCIOPO4a K yBennicnne konnentpayun CO,. Mpexae seero see 310
OTPa3HAOCK HA PA3MHOMKENHH, KAK HA DAHOM H3 BAXKHBIX 3BEHLCB JKHIHCHNOD UMKAA
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Puc. 7. Jlunamuka sstnosa pui§ Camozepa

puibel, ofecneynBaIOLMM BOCOPOHIBOACTBO TOMYNAUMH H COXpaHenne Buaa. B
3aBHCHMOCTH  oT  ocofennocreil  HepecToBOro  cyberpata, ocobeHHocTefi
3mbpitorencsa i pamix cramuii paasutua cornacko C.I'. Kpeokanosckomy (1949),
BLIAENAIOT IKONGrHYECKHE IPYTINGLI pLIG O XapakTepy pazMHoKenHs.
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U3 atux rpynn B Camo3depe OOMTAlOT: AMTOQMABI — CYLAK, HacTH4HO CHT,
panymxa; GHTohMAR — Jem, ltyka, INOTBA M T.I; NcaMMomunLL KOpIOWKa,
yacTHyHo panyutxa, cur. [To ycnoBuAM pasMHOMEHHS PLIG NpeanoyTeRHe OCTAETCH 38
peiGaMH, KOTOpbE A8 PA3MHOXKEHHA BRIDHDAIOT TaNeYHHKOBO-NECYAHLIE TPYHTEHL,
panbiie 370 GhINH CHTH | PANYILUKA, TENEPE KOPIOLIKA.

Bpemst HACTYNAeHHA MONOBOM 3PENOCTH Y PA3HLIX BHAOB PHO NOABEPKEHO
AHAUHTCNEHLIM HIMCHCHHAM M BaphUPYET ¥ PasibiX NONYARUHH OAHOMO M TOrQ Xe
BHMZI3, & TAKKE B Npenenax ozHoit nonymaunn (Kowener, 1981). B zamncumocty or
ce30Ha nepecta, puibel CaMo3cpa YCIOBHO JENATCA HA BECCHHEHEPECTYIOWMX (1yKa,
XOpIOWIKA, OKYyHb, [NOTBA), JCTHCHEPECTYIOMHX (NEM, YKNeA, CYAak, epuw),
OCEHHEHEPECTYIONIMX (CHI, PANYLIKA) M 3HMHEHEPECTYIOHX (HanuM) (pxc. 8).
Haunxas ¢ 1940-x ronos 1 no HACToALEe BpeMs B yNDBAxX Beeraa npeodnaiani poibi
C peceHHHM Hepectom (40-80%), oTnocuTenbno cTabunenoi ocTamanack nona ¢
netanm HepectoM {15-25%), onHako B TOCASOHME CONBI 3HAYWTENBHO CHM3WNACH
nona petb ¢ ocennum Hepectom (¢ 30% no 1%). Hammmn uccnenopaHniMu
YCTAHOBMEND, YTO TIPHYMHAMH  HEYJOBACTBOPHTENLHOIO COCTOSHMA  3anacos
OteHHeHepecTYIOmMX puif (cHra M pANylIKH) SABASETCA HADYUWICHME YCIOBMA
€CTCCTBEHHOrO BOCTIPOMIBOACTAA B MEPHOA ARHTCNLEOIN HHKyGauuH (6-7 mecsies),
BHISBAHHOE YACTHYHBIM  3AMNCHHEM HEPECTHAHW B  Pe3yNMeTaTe npoLeccon
IBTpod HPOBAHIA, MENHOPATHBHEIX | CeNbckoxo3alicTaennLx pabor. Croi

o 100
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20
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@ NeThEHepeCTYOUME . DGCANHONEEECTIOUME

Puc. 8. IMpouenThoe cooTHowtenne puib B ynopax Camosepa
B 3aBHCHMOCTH OT CC30HA HepecTa,

OCAAKOHAKONNENHA Teneps AocTHraer 11 MM exeroano. Jlpyras npuvuba
NOBLIIEHIION CMEPTHOCTY HA PAlMX CTALWAX -— BbIEAAHUEM HKPEI UCHHBIX BHOOB
pui6 GecnozBoHOMHBIMH K peidaMi. Halin onerrhl, NOKasanH MTo, OUHH pyueiiHuK B
JAaBHCHMOCTH OT TYCTOTHl 33CCBA WKPEI CHTOBLIX HAa HepecTHAMIAX crocobcH
notpe6nats ot 1 zo 13 uxpunok, épur — ot 1 no 16 uxpuuok 8 cytku (Creprurosa,
Nasnosckuil, 1984, 1986).
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C onnoil cToponbl, nosuLIUENME TPOHUECKOTO CTaTyca 03€pa BO BpeMA
BTPOHPORARHA COIAET XOPOLIKE YCAOBIA HAryia M pocta curosex puib. C apyroit
CTOPOHSE, FUIOXHC KMCROPOIHLIE YCIORHE 8 IHMHUHMIEPHO, YCHACHHUOE 3AMNCHHE TPYHTOR
M BblENaHHe HKPhl BBIBLIBAICT [OBBILICHIYIO c¢ rHOciL B NepHON MIMTENEHOH OCEHHE-
updneil nokybausn (Turosa, 1973; Tirona u gp. 1981, 1983). Omuospemenyo cpen
caMox cura Csmo3epa B HEPECTOROM CTAIE NOARIAIOTCA 0C00u © ronagaMH Ha cragun I1-
II, wmeiomue pospact 4+ H Oonce, UTO MOWET CIYKUTH KOCBEHHBIM (IPHIHAKOM
BO3MO3KHOTO MpofTycka nepecta. Kpome Toro B netHaii nepHoa 4acTo nomagaiores ocobH ¢
HE BBIMETAHHOHR HKPO#, M 3T0, XKaK OTMCHAIOT PAA ABTOPOS, ABJAEICH OTBETHOH peaKuMesi
BOCMPOM3BOAHTEALHON CHCTEMBI CAMOK HA PESKME HIMCHCHMA BHCLIMUX  YCNOBHI
{Kowenen, 1981,1984; Axmmona, PyGan,1992).

YXyawenne ycnosuit BOCMPOHIBOACTBEA NPHROANT K NEpecTpoidkaM B
cocTane peifiHoro Hacenewua. [Ipeanourenne 1 HaMAy LKE YCAOBHR AA BEBKHBANMA
B CHMOSCPC MOAy4aioT Kopoiika, Niyka, OKyHEBblC H KapI'IOBL[C C HX BCCCHHHM H
JETHHM HEPECTOM M C KOPATKHM cpokoM MHKYOauunm uxps. B Camosepe cwe
COXPaHAIOTCR YCNOBMA ANA ECTECTBCHHOTO BOCTPOH3BOACTBA CHIOBRIX, HO O4EHH
unixka 3¢¢eKTHBHOCTL npouecca prokHBanua {10-11%). B Gonnunctoe rogoeMon
epponcickpit 4actu apcama, ocobeHHo B sofoemax [Tonewn, IlpuOamTuky,
Fepmanuy, Qpaniun, TAOKE PEIKO YXYDIUUNHCE YCIOBUA BOCTIPOMIBOCTRA, U MHOENE
HKDBI CHTOBBIX B nipupoae aocturaet 90% n Gonee, T.e. 9TH prIBLI MOTYT MCYCIHYTH
nondocThio (Lahti et al., 1979; Salojirvi, 1982; Selgeby, 1982; Zuromska, 1982).

Beenenne _kopiotikn__M__ero  nocneacteus. B npobneme  amHaMmku
MHUCTIEHHOCTH phif ocofoc MecTo 3aHMMAlOT MCCNERORANHA BHOBL CO3NABAEMBIX
MOMyAAUM, RHAMMI KX AZANTAUMA K CUCTCME YKC CAOMURINHXCA MHILEBBIX
B3aHMOOTIOIIEIHA B BOJOEME H HIMCHYHMBOCTH OCHODHBIX napaMeTpog BHaa B
ycnopuAx HOBOH JkocucTeMsl. Kopiowka snepasie GLITa 32perucTpHpOBaNa B BOSOEME
1968 r. Cymectsyer fge BepcURm NPOHMKHOBSHHA €C B Q3EPO: MEPBAR ~— HKpA
KOPIOWKY MOTNA ObITE 3aHCCENa Na MPOMBICIOBLIX OpYauax nosa u3 OHEXCKOrO
ozepa (Ocunosa, 1972), n Bropas — NHMHHAKA NamoXxckol KOPIOUKH OKMIANHCE B
BOJOCMC B pe3ynbTaTe nposencHus puibepoateix pabor 8 Hmarosepe, uMemwem crok
B Camozepo. CpasHenue mopdonornteckux npuiHakos kopiowikd Camoslepa c
xopromkol  Ouexckoro (Cmupropa-Credanosckan, 1966) mu Jlamoxckaro ozep
(Ilerpon, 1926) noxazano, 4to oHa Omixe k kopiowke Jlamoxkckoro oaepa
(Crepnurosa, Eroposa, 1975; Kyacpckuii, 1976). MHOTHMU aBTOpaMH HEOAHOKDATHO
OTMEYANHCE GaKThI «CAMOCTOATENMLHONOY paccenclus KOPHIIKH kak B Kapenuuy, Tak 4
3a ee npeaenamit (Kysueuos, 1951; Anekcanaposa, 1959; Tynseea, 1964; Kyaepcxuii,
1968, 1975, 1976; BpaueHiok, 1973). JAuuamuka ssitopa xopiowku B Camosepe
mokazana Ha puc. 9. Jlo 1980 r. armnon koprowku konedancs ot 5 xe 8 kr/ra (xo 200 t
B MO/, 4TO; PABHANOCE BCEMY FOAOBAMY BHI/IGRY PEIGHI HA Q3epe paHee). OTMeTuM ang
cpasHennd, 4o 8 Jlanoicckom u OHexcKoM 0Icpax YNOBEI KODIOIIKKH cocTapasior 1,2,
g Cerozepe — 0,6 u 8 Prifunckom sopoxpavnnae — 1,6 kr/ra (Apxunuesa, 1956,
CuupHora-Credanosckan, 1966; Upaupsa, 1982).
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Puc.9, AunamiKa TIPOMBLICTOBLIX YI0B0B Koprolna (A) u pamymna (B) Camosepa

B 2 xe rojipl BLUIOB pAITYIIKY cHrsvica co 105 no 0,015 1, u ¢ 1981 I
OHA BCTPEHAETCA B BOJIOCME eIMIMHBIMI DK3eMIUISPAMH, TaK Ke Kak 1 citr, Hiyuas
NOJPOGHO MUTANHE KOPIOLIKH JIETOM, Mbl 00Hapyamart 1o 40 JIHMMHOK PAITYUTKHE H
20 THYMIHOK cHTa B OJHOM c¢ Kenyjke. IIpakmdecks KOPMOIIKA BeITECHHNA H3
BOJOCMA PATIYIIKY H CHTa 33 CUeT BrleAanid uxX miumHox. [ToATBepkaaeTcs MHCHIHE
MHOTHX McolefioBaTeNell, YTo IHaumTeabimiil teraTHsuslt 3¢QhexT oxasnBacT
BCENEHME W CIy4Yajifoe NPOHMKHOBEHHE HOBEIX BHIOB, OCOOENHO XHIIHMKOB,
KOTOpHIC NPEICTABASIOT YTPO3Y JVIA a00PHTEHIBIX COOGIIECTB.

BLICTpOMY pOCTY UMCHCHHOCTH KOpIMIKM CsaMolepa crocolCcTBoBaln
XOpOllie YCTOBHA OTKOpMa {GHOMacca 3oomiamkrosa Gomee 2,5 1/M’) H
GNAroHpPHITHBIE YCTOBHA AN PaIMIOKCHHA {Beceinngi HepecT).

YlosBreH e KOPIOIIKH B BOA0SME I NMaJielie YHCIISHHOCTH CHTOBBIX BHI3BATH
GoNelMe [IMeHEHMS B CHCTeMe IHMIUCBHIX OTHOmEInft XpmHbIX pri6 CaAMoepa,
KOTOpPHIE T BOJioeMe MPCACTABIICHH CYJAKOM, HAMHMOM, 1ykoit M oKyHeM. Y MONOIH
PCEX XHIGIHKOB BO DHOBb CIOXGHBIINXCA YCHOBHAX OTMeuacTcss §oflee NTGHTENBHOE
(MTaHHe 3JOOMIAHKTOHOM, YMEHBIIEHHE U BbmajeHme OCHTOCHOIO MepHoja
oTKOpMa H Gonee paHHHil nepexo K XHIAIOMy 00pazy i (32 CUET noTpelnelnis
JTHYMHOK KOpIOWKH). Bce Bapocnble XMIUHMKH, KPOME IIYKH, B ITMTaHHM KOTODOH
JOMUITITPYET MOJOML OKYHS, TICPellI Ha ITHTaHHe koprokoii. Co cMernoil oCHOBHOTO
0GbeKTa OTKOPMA M3MEHHIICH CE30HHBILL PUTM H HHTCHCHBHOCTh OTKOPMA XMILHHKOB,
KOTODHIil IIEPeMeCTHICA € OCerH Ha BecHy (HepecToBad KOpIONIKa), YFo NPHBEIIO K
YBETIHUMEHHIO TEMIIA POCTA CyAaka, okyist H Hanima ([Tormora. 1982),

Ecmyt patsie (1950 r.) Gomenro 1POUEHT PAITYIIKH H CHIA B IHIIEBOM CIICKTPE
NHUHEKOB CAMO3IEPa COMAETERRCTBOBAT O HEOOXOIMOCTH OIPAHITIEHHA HX YHCICHHOCTH
B BOAOEMe, TO B IACTOSIIIES BPEMS TIPH BO3PACTAHINY NOITYNAIMH KOPIOLIKH TPHNOMHTCS
3a00THTLCH 0 BCEMEPIIOM NOIJEPIKARHH K HOKE UX YBenHYeHHH.

C DCelCHHEM KOPIOMIKH KOPEHHHIM o0pasoM HIMEHWIAch CTPYXTYPa
TpodHyeckHX cxaei (pre. 10—13). Ecmi pamie p BofoéMe GUTO ZBa PAaBHBLX
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MNpoayxuna

dutomnanxtona 2700 kr/ra [

Mpoayxumns
300ANANKTONA
350 kr/fra

[Tpoaykuna prib
Genrodaros
380 T- 14 xrira

Hponyxmm puio
anankrogaros
400 T~ E5 xrfra

Npoaykuna

XHIIHBIX pHIO

100 T4 xr/ra
v

Ipoayxuma nmpmlx puﬁ + npo,uyxuuu
XHIEMLIX PbIG = pauioM XetuHsIX =
CANBLIIAR MPOAYKIHEA
380 T— 14 kr/ra

KoadpHuHeHT annosa
OT peansnoil NPOAYKLHA

08
Bunos 320 T~ 12 Kr/ra

Mponykuua ¢HTOnnaumHa 3
3100 xr/ra

ﬂponyxuua 3 ‘ l'lpon,ylculm
JOONIAHKTOHA soofenToca t
500 kr/ra 850 kr/ra P
b e e o S
’ M Hponykuna puﬁ
Geurodaros
3407- 13 Krlra

l'lponyuﬂx
XHULHBIX pBI0
119 7-4 kr/ra

[Mpoaykuna puid
nnanktodaron
420 7—- 16 krfra

Rt i v e R IR e b i
IMpoaykuna MHPHEIX prtl + nponyxuus
XHIIHBIX pl:l6_— pal.lHO}I NXHILHEIX =
eankLag NpoaAvKIHA
320T-13xr/ra

Koatbdmuucu‘r BEINOBA OT 4
‘peancuol npoayxiy i

0.37
Bunop 12071~
4.5 krira

Puc. t1. Cxema tpodmueckux ceaicH a Camosepe 5 50-60 rosbi.
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nponykum
fuTonnankToHa
7680 ki/ra

ﬂpopyxuua
! 300NNAHKTOHS 1000eHTDCA
190 xr/ra 840 Kﬂ

' nponyxmm
XHUHLIX Py
240 1- 9 xrira

]'Iponykuun puﬁ
nhankTodaros
1200 T— 45 kr/ra

Koxdumment aunoea ov [
peansHoll npomyxun 0.4 B

TlpQnyKUKS MHPHSIX PG + NPORYKLIAR XHLIHBIX PBiG —
PAUHOI XHUWHLIX =

peanbuan npoaykuus
550 T-21 kr/ra

Bunos 2201 -

rlponyxum:
¢uTOnNAnKTOHA
5600 xr/ra

l'lponyxuwl
300MNAHKTOHZ
1600 krfra

['lponyrcu.m
XHUHBIX pril
160 1-6 xr/ra

I'Ipommunn peib
Genrodaroe
350T- 13 kr/ra

Mpoaykuna pr16
nnankrodaros
800 7- 30 krra

AT PRI W s 5% o L A A
Tpoayxusia MUpNLIX pH0 + NpoRyKURs - pmG -

oT pcanwon

PALHOK XHIMHEIX =D eaANtLNAA NPOAYKNMA npoayknn 0.27
' 500 T—19 krira - Bunos 135 T—
5 xt/ra

Puc. 13. Cxema tpoduuecknx ceadest o Camozepe s 90 roger.
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notoka: 1) 00MIAHKTOH — pANYMIKA ~— XUILHBIE PpHIOEl W 2) GesToc — pBIGH-
GenTodarn — xumHele peiSe, TO Teneps nNepeolil MyTs fABHO nNpeobnanaer Han
RTOpLIM. Brepaeie Hamu na Camodepa paccduTaH NMOTOK BEIUECTBA M 3HEPTHA 10
TPOQYECKHM LEMAM M MOKA3aHE, YTO OCHOBHOM NMOTOK MIET Yeped 300mmaHKtoH. B
CRA3K ¢ ITHM PE3KO BO3POCHA TPORYKuUMA phiG-nnanxrodaros: ecny B 1940 n 1950-¢
rogsl oHa cocrasHna 15 u 16 xrfra, 10 8 70-80-e — 45, B 90-e — 30 kr/ra;
HESHAYHTENBHO (H3-3a RONH XHIHOH KOPIOLIKM) HAMCHHIACE MPOAYKUHSA XHIIHLX PRI
— 4, 9 1 6 kr/ra H DPAKTHYECKH HEH3MEHHOM ocTanach porykuus pstG Genrodaros —
14, 11 1 13 kr/ra. Obwas uxTioMacea BceX BHOOB psib B 1940-¢ roast cocrasnana 1930
1 um 71 kr/ra, B 50-¢ — 1800 T unwt 67 xrfra, 80-¢ roasr — 3000 T unn 113 xr/ra npw
NPORYKLMH, COOTBETCTBEHHO, 33, 34, 65 u 49 kr/ra. Peanznas npoayKuMs cocranuna B
40-50-¢ rogsl — 14-13 kr/ra, 8 80-90-¢ roast — 21-19 kr/ra # ko3PHUNCHT BLITORA,
cooreercteenio, — 0,8, 0,37, 0,5; 0,27, re. wuaubonec NPOAYKTHBHO ROAOEM
Hcrons3osanca B 1940-¢ roast. Ocxopnas prifonponyxiim no 80-x ronon npHxominack
Ha PAMYLWIKY, 4 B HACTOSIEE BPEMA HA KOPIOLLKY, 3aTeM KAK paHee TaK H ceiivac cneayior
OKyHb, €pwmn , cyfak, ykneiika, nnotsa M newt. TaxkuMm obpaszoM, NpoMeicen,
3BTPOHIPOBAHKE BOROEMA H [IPOHMKHOBEHHE B BOJOECM KOPIOIIKH HAUIMK CBOE
OTP@KEHHE B NMOMYMALHORHOH NHHAMHKE LEHHBIX BHIOB PLIO Camolepa.

JunaMika YHCTEHHOCTH LIS CaMo3epa.

Ina  oueHkn  ofwel uucnemnoctd ppid  MCMONL3OBAH  DHPTYanbHEI
nonyasunonnstit anamus (BITA). Ha ocxosannn nposescunoro na Csamosepe
HCCIICROBAHHS MOMYYEHs! IaHHBIC N0 [IGMYNALUMOHHBIM XapAKPepPHCTHKAM OCHOBHBIX
MPOMBICTIOBEIX BHIOS 3a ANHTENEURIT AcpuoA Bpemend. MToronsie oleHkH OCHOBHEIX
XapakrepucTHi npenctasneqsl B Tabanue 9. Hawa ouenka ecrectsenHol cMepTHOCTH
pamymkn — 0,44 rox' ans 1954-1962 rr. u 0,52 roa” ana 1968-1993 . —
COrNMACYETCR ¢ AHATOrMHBIMH OLEHKAMH, CAETAHHBIMH NPHMCHUTENLHO K MOMYNRLHAM
pamywxH 13 npyrix soroémon {Lehtonen, 1981).

Kooddnunent, xapakrepusylomuit CKOPOCTE POCTA CAMOIEPCKOTO CUTA,
coctasun 0,13 u 0,11 rox” and nepromos ¢ 1957 mo 1962 u ¢ 1968 no 1990 .
cootsercrBeio. Koadduumenr ckopoctH nHHeiHoro pocta pamywxd — 0,28 n 0,37
ANA MepBoro H BIOPOro HCCNeAyeMbIX NEPHONOB cootBeTcrBenHD. B nureparype no
OnmanexamuM ronoéMad OHEMIHARH npuBoasTen Gomeumse 3uavenus — 0,5-0,7
(Lchtonen, 1981; Auvinen,1987),

B cospemeniibiii MEPHOA YBERHYHINCE TOKA3ATEMH MAKCHMANLHON ATHHE H
MACCh PAMYIIKY. ACHMITTOTHYESCKaA JUTHHa Bo3poacaa Ha 8,8%, a macca — na 50%. nx
03ep OHHMIHAHH AOCOMOTHBIE 3HAYCHHI NAPAMETPA NPCACILHO BO3MOMXCHOH IAHHLL
cura koneGnores B cpemiem ananazoue 18-20 oM (Lehtonen, 1981).

Moxasatenn pocta ans ApyTix BUROB peib Oonee crabunbHbl. Camolepckas
KODIOIIKA HMEET CpeaHHe XapakTepHCTHkH pocta. E€ Temm pocta ouenmbaerca
semnyuHoi napamerpa (K) 0,18 rox” ApH npese/siibX 3HANSHHAX ARHHBI ¥ Macch 22
cm 1 108,5 r coorsercreenno. [TapaMmerp, XapakTepHIyIOMHi CKOPOCTh POCTA CyNaka,
HMEET HUIKOE JHAYEHHE K OUSHHBACTCH BenHdnuoi 0,09 roa. Tpu 3ToM npenensuas
Macca coctaeuna 7,6 kr, a anuna— 81 cm
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Tabnnua 9
OCcHOBHAIE NOMYNRLHOHHDBIE TAPAMETPbE H3YHAEMBIX BHACR patb

TMapameTp Tonul Cur Pamy- | Kopio- {Jlew Cyna-
19.. mKa 1Ka ficit
HavyanuHutii Bo3pact nonxoit ynas- 54-62 4 3 i
JHBACMOCTI NPOMBICTOM B, (roaer)| 6893 | 5 -2 2 13 9

Bos;ﬁacr npu Hynesol anuue 54-62 24 -15

t. (romm)| 68-93 4.6 -1,3 -1,2 +H56 | -02
Maxcnmapmax BO3pAcT 54.62 3 7

. (roam){ 68-93 8 7 7 18 16
MaxcumansHas aHHA 54.62 443 21,5

Lo(ow) 6893 | 430 | 234 | 220 |400 | 810

MakcHMankHad Macca 54.62 7107 26,8

w.m| 6893| 7033 1303 1085 | 2926 " 7645

Ko HuneHT pocta 54-62 013 0,28
(museitisIf) K (1/ron)] 6893 011 0,37 0,18 014 | 0,09
Koodduumert obwed cmept- 54-62 2,16 0,81
HocTH Z(Urom| 6893 1§ 135 071 | 065 | 1,13 | 026
Koadupuumenr ecrectaeniof 5462 0,22 0,44
CuMepTHOCTH M (l/roz)] 68.93 020 0,52 033 | 024 0I5
Koadpuupent npomeicniosoi 54-62 1,94 0,37
Cuepriocti F(l/rom)| 6893 | 1,15 019 | o032 | 149} o1t
Komned. cMep. o (1/(3[3 X G} 1051071 PAZ<10™ ] 40010 [8.81:10{5,85x10°°

203107 (206507 | 1,91x10°? [1.86x10%) 0,96x107

He 2ap. ot miot. emepT. B (1/c)

Ecrectaennas CMEPTHOCTh cHra B uuckux oztpax konebiercs ot 0,2 10
0.25rox" (Lehtonen, 1981; Auvinen, 1987), 4r0 nOJIHOCTBIO  COOTBETCTBYCT
MOMyucHHOH OLlEHKE ECTECTBCHHOH CMEPTHOCTH CAMOIEPCKOND CHId. [prmesatenkHo,
uto Ana nepuozos ¢ 1957 no 1962 n ¢ 1968 no 1990 rr. ue ynaerca 3adukcHpoBaTs
Kakuc- 6o HaMeHeHHR eCTECTBEHHOH CMEPTHOCTH CHIa.
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EcTecTBeHHAA CMEPTHOCTL CAMO3EPCKOH PANYIUKH B nepuoa ¢ 1954 no 1962
r. cocrasuna 0,44 ron”’, no huHckum ozépam —— 0,3 (Lehtonen, 1981) C 1968 no 1990
I €CTECTBEHHAA CMEPTHOCTL CAMO3EPCKol PRy Boapocna a0 0,52 roa™, uTo Moxer
YK3BIBATH HA H3MEHEHHE YCROBHIL CYINECTBOBAHMNS.

Mokasareny CMEPTHOCTH KOPIQIKH THITHMHE! A 3TOMO PErHOHA H COCTABIAIOT
0,33 anx ecrecteennol w 0,32 ans mpomeicnosei. 3T0 MOXKRO CkaA3aTh W O Newe,
€CTECTREHHAA CMEPTHOCTS KOTOPOTO oueHisacTes 0,24, xoTa Ana GHHAAHAMN XAPaKTepHa
©CTCCTBCHHAN CMepTHOCTH B Ananazone 0,15 — 0,33 (Hilden, Lehtonen, 1982).

CyRak uMeeT HU3KOE JHZHCHHC KaK ccrccrscmlon — 0,15. TAK H
npombicoBoii cMepTocTh — 0,11 roa™, :

Ha pucynke 14 npencranneHbi kpubhle QHHaMHKH 00ell YHCIEHHOCTH B
3ABHCHMOCTH OT DeMYHH NPOMBICNOBOH cMeprHocTH. Kak BHAHC NORYNANMA chra
JIOCTHTNA MAKCHMANBHOH “HenenRocT B 1970-1972 rr. Bonee uyeM CeMHKpaTHoe
H3MeHeHHe obeli YHCREHHOCTH 32 3TOT NIEPHO/L HRBOJHT HA MBICRL O 3HAYHTCALHOM
POJIH BHEUIHHX aKTOPOB B AHHAMMKE ITOH MOy ALHM.

YNoBsl PANMYLIKA TIOBTOPAIOT AHHAMHKY YHCIEHHOCTH €€ NOMYNALMH B
sofnoeme, Koneflanus B oLeHKax UHCACHHOCTH NOMYMALUH B PRIKBIE 1EPHOB BDEMEHH
OYeHb BLICOKH. J(Ba paccMaTpuBaeMbIX NEPHOIa HPAKTHUECKM HAEHTHYHEL 110 KapTHHE
OHHAMAKH, XapaKTepH3ya NOMYYSHHYIO0 IMHAMHKY YHCNCHHOCTH DOMYMAUMH PAMYIIKH,
MOKHO cKaiaTh, WTo B O0OMX [1€pHOJAX BPEMEHH OHA FPOHCXOMMT B dopMe
LHKITHHECKHX KOMeOaHHI ¢ MANBIM MEOHONOM.

JIHHAMMKS YHCACHRAOCTH YNOBOB KOPIGIUKH K nonynxulm B LIENIOM WNEHTHYHA,
YTO CBOHCTBEHHO KOPOTKOUNKAOBBIM BHZaMm pbtl. TlononHeHne XoplolKH Hrpaet
KNioUeRyto pons B GOPMIPOBAHUHN YHCAEHHOCTH nomynsunH. Kak npasuno, ere aons
npHMepHo cocTapnger 50%. HMetores nsa nepuona BpeMEHH, KORAA JOJIA NONOXHCHHA
65112 OTHOCUTENLHO HK3KOH, W nepsbifi H3 HUX npuxouutca Ha 1981 r. Hano otMeTns,
YTO ITOMY COOTBETCTBUBANA BBICOKAA YHCAEHHOCTL HEPECTORORD CTARA.
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Noche HenpephIBHOTG BOZPACTAHHA YHCICHHOCTH MOMYAALMH KOPIOWKY, {C
1968 no 1979 rr), npon3oien cnan YMCREHHOCTH ¢f MOMYNALUMH BRRoTsL Ao 1982 r.
BrocnejicTBHH YHCAEHHOCTh KOPIOMIKH HHKAMYHO MEHARACH H MOMGHO BRUIENHThL RBa
YETHIPEXNCTHHX HUKXNA.

Jnda ananiia npoMpICNoBoroe Bo3aciicTBHA HA MOMYMANH puib DPOBOOHANCH
HMHTALUHOHHLIE JKCNEPHMEHTE! HA MPOCTHIX MONIAX NOMYIAUMA C napaMerpamy,
COOTBETCTBYIOUIHMH OLiEHKaM TabnHik 9. B 4acTHOCTH, MPOROAHAH NPOTOHKH MOJENH
C PaINM4HONA NPOMLICAOBOH CMEPTHOCTLIO ¢ hirepsanoM 0,1 rox™. omyuennbie npu
ITOM OLEHKH CPELHErO YR0BA A4 3JHAYeHKHA npoMbicinosoil cmeprocty or-0,1 a0 1,0
ron” oroBpaxcHu rpaduucckn Ha puc. 14, INe TOUKAMM OTMEUCHB! 3HAYEHHA
NPOMEICIOBOIl CMEPTHOCTH, COOTBETCTBYIOUIHE HBIHEIIHEMY DEXMMY pPhISONOBCTBA,
nabmonaerca. BripaxeHHmA HEJONOB AN NONY/AAUMA CyNaka H KOPIOUIKW, A4
OCTANLHLIX MOMYISUNH - DEPENOR HMITH BenHumia, GNH3Kas X MaKCHMaBHBIM YIOBAM.
HanBonpwax ynosos obecnieymsaer npompicnosas cMeptHocTs 0,3 ron’ nas cura,
panywkn u nema. Hcxoas w3 peaynsTaTOR MCCNEROBAHAH HEOOXOAMMO: BHECTH
M3IMEHEHHA B OPTAHH3ALIHIO TIPOMBICTA Ha BOJOEME.

whk

Taxum obpasom, B sBonoemax [Oxnoii  Kapennn npocnexusactcs
Danvhefiiee ypenuyeHde YNUCNa BUAOB B poiGHOH dacTH coobulectsa {no 15-40
sunos), Ha ¢oue ypennuenna Gnomacce kopMoBoii 6ainl podpactaet 1 GromMacca puib
ao 80-120 kr/ra. B cocraBe pEIGHOrO HACENEHHA NPOMCXOLHT CHHMXKEHHE NOAH pbd
ApKTHYECKOrO MPECHOBOAHOTO KOMIUIEKCA M BO3pacTaHWe JonH  GopeankHo-
pasuMunoro (ao 40%) 1 noxro-kacnuickoro (no 28%) xoMnnekcos.

MHuoroobpasue sxonorndeckux dopm y curosbix puif NpoABRACTCA B
MaKCHMankioH CTENCHN N 3HAYHTENBHO YAIE BCTPEHAKOTCA MHOIOTHLIMHHKOEBIE CHIH
(ucno ToiauHok 40-60). OcroBy anpa pwiOHON uacTH coofuiecTBa COCTABAAIOT
pamymxa (WA KOPIOLKA), CHT, CYAaK, Netl H OKYHEb.

Ha npumepe Camosepa NpochexXeHB! H3IMEHEHHA B CTPYKTYpE pmﬁnoro
HACENEHHA NOA BAHSHMEM TIPOMLICIA, MPOLECCOB  2BTPOdMPOBaNMA W [IpH
HHTPOAYKLMH HOBOrO BAAA. YCTRHORNEHO, YTO MIMENEHHE HHCNCHHOCTH HOBOTO
BHAa-BCENCHLA (KAPIOLIKH) CACAYET CORCPIICHHO ONPEACNEHHEIM 3aK0HOMEPHOCTAM B
H3MEHEHHH YHCIEHHOCTH BiJa B HOBOH 3KOCHCTeme («3(QekT arxnumaTi3atinH»):
CHA9ANA MOET PE3KOE NOBLILIEHHE YHCIEHHOCTH BCENESHLIA, 3aTEM PE3KOe NaleHHe H
Yepes  NCKOTOPHIUi. CPDK  HACTYMAaeT NepHOO  OTHOCHTENBHON  cTabMRH3aLMM
YNCNEHHOCTH HA HOBOM YpoBHE. [IpH 3TOM NPOMCXOAAT CYILECTEEHHLIE NEPECTPOitKH
B CTpYKTYpe coofinectsa, ocofenno 8 Tpodmuecknx ceazix. B Camozepe ¢ 1980-x
TOfOB OCHOBHOM MOTOX BENIECTBA M JHEPPHM TNOWEA NO TNAHKTOHHOMY NYTH.
Metonom BHDTY2NBHO-TIOMYIAUHCOHHOTO AHAIH32 ONpPEASAEHE OCHOBHEIE NAPaMETPhl
NonynAunid NpoMBICNOBRIX BHAOB puld H paccuHTana BEMHYIHI  ONTHMANLHOH
NpoMBICACKO HANPY3KY.

HnA .OeMONCTPaLMM . OCHOBHLIX HM3MeHelnli B 3kocucreme Camosepa
NoJL30BANHCEH MeTOROM «hasonsix nopTperos» (Bonukenwreiin, 1978; Tepewenko n
ap., 1994, 1995 1997) xorophili mokaian, 4To 3KOCHcTeMa CaMolepa Bce elne
HaxoauTeA B HecTalMALHOM cocTosHiK. [lockonbky cTpywkTypa coobitecTsa TecHo
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cBa3aHa c cro QryHKuMoHMpoBaHMeM (Amumos, 1986), To MoxHO nONAraTh, 4To
HIMEHEHMS B CYPYKTYPE PRIGHOTD HACEMCHHA €CTh MHTETPANLHBI} OTBCT IKOCHCTEMBI
Ha BECh KOMINEKC BO3ACHCTBHA CpEMbt.

I'nasa 5. Ouexka noaaciteTrun dopeaenoro KoMnaexca na nacocenym
03epHO-PeYHYI0 IKOCHCTEMY

Huikaa peiGONpOayKTHBHOCTE CEBEPHLIX BONOCMOB 3aCTABIAET HCKATH ITYTH
cc nosbiredua. ORHUM M3 TAKHX CMOCOBOB ARMAETCH NTPOMBILINEHHOS BHIPALIHBAHME
pasyxuoli ¢openu. Tak, 5 GuunaHaan yke 15 ner masax Qyuxuuounposana 361
dopenesas Qepma, rae Guino seipaieHo 10,9 Toic. T gopenu wiu B cpeanem 30,2 T na
onny depmy, 8 1972 r. supawreso 1600 T dopenn, 8 1982 — 8000 1, B 1990 — oxono
19000 T 10 8 1992 — 18500 T dopenn (Wahlstrom et al., 1993; Makinen, 1995). B
nocnensne roas: 10 70% dopenu BHIPAIIMBACTCA B BOAAX Bam'm‘icxoro MOpA, B CBA3H
¢ npuuATHEM B DHHAAHIMM HOROTO (GOMEe ECTKOT0) 3AKOHONATE/LCTBA 110 OXPAHE
BHYTPEHHUX MPECHOBOAHEIX BOAOEMOB.

OneiThble HCCASAOBAHKA TG BRIPRUIMBAHHIO panyxHoii $opeau B I{apcmm
Hayatu npoeofuTs B 1960-e rogkl B OCHOBHOM € LENBKY M3YMCHHS BO3MONKHOCTH
BelKMBaHHA pwi@ B  o3epueix ycnosusx (TopOyuosa, JiMutpuenko, 1964,
Apengapetxo, 1966, 1968).

TpoMBINLICHHEIM BLIPAMBAHHMEM PalyXHOH OPeNH HAYaNH 3aHHMAThCE B
80-¢ roaer. K nacroainemy spemenu ee BeIN0B Aoctur 1200-1500 T, XoTa npupoaHbe
ycnoBua pecnyGnHMKK MO3BONAIOT AOBECTN padpenenue ¢opend ao 10 Teie. T
exeroano. [naBHBIMM  CACPKHMBAOWGHMK  (AKTOpPEMH  OCTAIOTCA B OCHOBHOM
OpOGNEMBl € MOCAAOMHBIM  MATEPHATOM M [PaHY/NHPOBAHHBIMH  KOPMAMA.
3HauMTENBHOE YBEMHYCHME TPOMBILMEHIONO pA3BencHuA (QOpemM B ceBepHOM
pPErHOHE NIPHBENO K HOBCMY, eumle Jonce MoutHoMy u OsicTpomy serpodupopanuio
BOROEMOB 33 CUET OTXCA0B OT dopenensix depM, H MOITOMY Haspena HeoGXOHMOCTb
YCTAHOBNCHHSA NPENENbHLIX o0beMoB BEIpalUMBANKMA TOBAPHOH ¢opent U MONOAH Do
3AMPAIHAIONINM BEMIECTRAM OT dopenestiX depm. DTo M YHCTO HayuHas 3afava —
ONPENENCHHE IKONOTHYECKOH EMKOCTH MPHPOLIILIX JKOCHCTEM.

Xapakrepueruka_Boaoemos, Hceneporanus GuicTporo sprpodupobanus noa
Bo3aeicTBHeM pHIGOROAHOTO X03ANCTEA NPOBOAHIHCE HA O3EPHO-PEHHOI CHCTEMB! B
Gacceltne p. Jhuxmet (1989 no 1992 rr. no crpoutensctra depMel H ¢ 1993 no 1997
IT. B nepHof dxcnnyatauxk ropenenoro kommackca} (puc. 15). Boga nna unkyGanun
HKPhI, BHIPANIIBAHHA MOMOAH H COACPXAHHA MATOMHOINO HOFOMOBBA PamyXIIof
dopenu deperca 13 Kenposepa. Ctounsie Bonst o1 depmbl nocrynator 8 TapacMolepo
u manee no Huokuell Jhwxme nomanaor B Manyio JimkeMckylo ryGy OHemckoro
03epa, IAS HAXOAATCH H CANKM ANA BhIpaliMeaius Tosapuoi dopemn.

Henonesyemele ans  pelpamuBanus  openH o03epa HMEIOT  TCKTOHUKO-
NENHMKOBOE MpoHCXoKAeHHe. [T TepMuuEcKOMY PeXHMY OHH OTHOCATCS K rpynne
BONOEMOB ¢ ycToilumeolt crparnbrkauueii temmneparypel (Ppefinanunr, 1969).
Tapacma3epo w Manas Jlmsxemckas ryba otnuuaoten o1 Kexposepa HCKMOMNTENLHO
BRICOKHMH MOKA3ATERRMH YCNoBHoro Bonoodmena, coorsercreenno 71, 40 w 1.2,
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Ecan roaa o3. Keaposepa aamensierca Boaoii ¢ BoaocGopnofi NNOWARA B TEUCHUE
NOYTH LETOroe roaa, 7o b o3. TapacMosepe BCero 3a nATh Auedt, a B Manoii Jlimkemcxofi
rybe.— 3a geeATh. [HAponorHyMeckHe NoxazaTend B CBA3M CO CTPOUTEILCTBOM
PHIGOBCAHOND X03ACTRA NPAKTHUECKH HE H3MEHHIIHCE.

AKTEBHAR peakuus BOAk Ganska k Hefirpansuolf — pH 6,8-7,2 (Mopoaon,
1998). Mo COJIEBOMY COCTARY BOAB! 03ep, ped M Mano#i Jlkemcko# ryber oTHOCATCA
K MRNOMHHEPATHIOBAHHBIM THAPOKAPGOHATHO-KARLUMERLIM BOROCMAM ¢ OGmedH
cymmoit Honos 30-40 me/n. ‘

Conepaanue ofwero dochopa H ajoTa B 03epax XapakTEpPHO A8 HHKHEH
rpanyubl ONMTOTPOdHEIX BoAoeMoB (Munmyc u ap. 1987; Xeunepcon-Cenrepe,
Mapnenn, 1990; Teopertnyeckue sonpace: .., 1993; Carlson, 1977, Vallenweider,
1979).

. Puc. 15, Kapra — cxema pacnonoxens (openesoro XoIsicrsa.

 Pesynwtarel XHMMHECKOrO aHami3a [0 IKCIIYaTaltid (iepMBl W nocne
NOKA3AMH, YTO B HACTOALICE BPEMS OPOHCXOAMT YBEIMUEHHE COACPKAHMR B BOAAX
3THX BozoeMoB obutero docdopa ot 0,007 a0 0,012, Ha oTAEABHBIX CTAHUWAX — JIO
0,028 mr/n, munepansHoro -docdopa — or 0,001 g0 0,003 mr/n, ma nekoTopbix
cranuuax — 10 0,006. Koxuenrpauna opradsdeckoro asota B 1992 r. B cpeatem
coctasnana 0,41 Mr/n, 8 1994 r, B nerunit nepuon — 0,74 mr/n. OrMeuaercs poct
COACPAXKANUA . HUTPATOB H HUTPHTOB, uTe, BCPOATHO, CBA3AHO Kak [
(GYHKUHOIMPOBAHHEM 32803, TAK H ¢ KIHMATHYCCKHMH QakTopaMy.
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B uenom coctae ankrodnops a0 noctpoliki Keaposepekoro pribzasona B
Tapacmosepe GbIn THIHYHLIM ANS CEBEPHBLIX BOAOCMOB, HE HCMLITHIBAOWMNX 3AMETHEIX
awtponorennstx  Harpydox  (Komynafiden, 1998). Buomacca duronnauktoHa
acctHrana 0,1-0,35 v’ nepanynas npoaykuds — 0,14-0,8 mrOg/n-cyTku, uro
XapaKTEPHO ANA U-OHrOTPOHEIX BOAGEMOBR.

C meojioM B naeficTeue diopenesoro xo3siicTsa B cocTane HTONNaHKTOHA
TapacMmo3cpa ACMHHHDYIOT OHATOMOBLIC BOAOPOCHH, OTHOCHTENBHAA HHCICHHOCTD
CHHE3ENENBIX, 30N0THCTHIX W 3eNeHHIX Bogopocheit cocrasnser 3-9%. B nenom
6uomMacca BoJopocneii cljmmnnamcmua Hepbicoka — 3-113 MKr/n 1M B cpearem —
96 mkr/n (0,096 rivm’). Tonsko B pafione cOpoca crouHeix Boa GHoMmacca
¢uronnankrona noctiraer — 643 mr/n (0,643 r/m’), uto xapaxtepno zns
OMMrOTPOHEIX OIEP, 11a YTO YKAILIBACT M COACPKANME Xaopoduna a-1,9 M/’

BuiABACHHLIE OTAHYHS B CTPYKTYpE ansrodnopbl MOryT GLITH CRENCTBHEM
NOCTYIMIEHHA CTOYHRIX Boa ¢  peibozaponz.  KoauyecTscHnbic  moxajaTenH
3oomnaHkTona o3. Tapacmosepo fo mocTpoiikn puifo3acoma W B NEPBHIC FOIOLI €70
axcRayatauu Gpimn Gmm3kK no qucnenocty (10929-10050 2x3./mM%) 1 no Gnomacce
{0,55-0,77r/m3) (Kyuxo, 1994; Xpeunukos, Kyuxo, 1997).

B Manoii Jlikemckoii rybe Ouexckoro ozepa naGniogaercs TEHAEHUIHA K
MOCTENEHHOMY CHHXEHMIO YHCIEnilocTH doonnanxrona (18900-12985 oxs./m3) npu
oaHoBpeMEHHOM pocte ero Ghomacent (0,25-1,06 o/m?), T.e. MPOHCXOAHT 3aMeHa
Mmenkux GopM 300TMANKTONA HA KPYNHEE,

Taxum ofpazosm, auankz nokazatenell 300MAANKTOHA A0 TOCTPOHKH
peif03aBoaa M ROCAC MO3BONSET CAEMATH NPEABAPUTENGLHBIA BLIEOX © Havane
CTPYXTYpHOH  REpecTpoiikM  J00NNAHKTOMA,  BO3IMOKHO,  CRAXAHHOH ¢
DYHKUHOHNPOBAHHEM RAHHOTO NPEANPHATHA,

B maxposoobGenroce Tapacmosepa mo oskernyataumy depmsl (1989 r.)
npeoOnanani XHPOHOMMALI, ONHMOXETbL, MOMMOCKHM, PYYeHHHKM M MONEHKH
(Maenosckuit, 1997, 1998). Cpeanaa Suomacca ofuero Geuroca B neTHee BpeMA
cocraanana 1,48 r/m? npu uncrennoctu 1789 ki, npuieM B pycnopoli 9acTH B
cpennem 4,38 1/ M2, B «nnecosoiiy — 0,43 r/m’,

C nauanoM 3kcnayatatiiy peiGosoanoii epMel NPoR3OLIE PAIMBLE TPYHTOB
B npubpexbe, W ocenpio 1994 r. 3necs Gulna orMeyeHa MakcHManenan Guomacca
maxpozoebentoca — 33,7 r/m? v npcoGnanaims XHPOHOMHIE H OMHEOXCTSL.

B rny6okoroanoii wacth Jliwkemcxodi ryGor ofwas 6uomacca HiMeHANACE OT
0,1 r/m? ua unax no 6,6 r/m® Ha sannennol FAMHE, B AnTopany GHoMACCA cocTaBAia
1,7 r/m?, B npuycTHEBOR 301E p. Jlmkmem — 8,9 I/M?, YTO NO2BONAET XAPAKTEPHIOBATH
ITOT YYACTOK kak Haubonee IBTPoHpOBRaHHBLH.

Takum obGpasoM, B cBA3M ¢ BBOAOM B AcHcTBUME (JOPENEBOroc XOMIUIEKCA
YHCNEHHOCT: M GHOMAaccAa OPrAMMIMOB JIOHHOTO c€OOGWIECTRA  YBENMYMIIMCH B
HECKONLKO Pa3 M JHAYHTENLHBIN YAERLHEHT BEC CTAMN 3aHHMATh GoKonnaseL.

Cocrap puiGHoro nacenenin. [MpeoGnanalcmumMu puaaMu peid B OOBITHBIX
YNOBAX SBMNMCH PANYIRKA, CHE, NNOTBA, OKYHE, IIyka, Newi, kopiowka. Eannusio
03epax OTMeYEH o3cphas Jopens, xapuyc u 536 {Tabn. 11). Jlococs scTpeyaeres
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TOALKO B Nepuoa Hepectonoti Murpatn, Borarcray sunok (13-19) cnocoGereyer CBA3L €
OHEMCKHM 03¢POM NOCPEACTBOM CPABHHTENLIIO MHOTOBORHOI p. JIinkme), Gnaronaps uemy
neBonuuoe Tapacmolepo (miowans 1,1 kv?), no HHCITY BUAOB NpHOmoKaeTes k Keapoaepy
(26 m’). Brinoenennbic poibel OTHOCHAKCE K TpeM (hayHHCTHUCCKHM KOMITIEKCAM, JOMN
KOTOPBIX NOYTH papmibl — Gopeanchbiii panuuunbit (32%), apKTHIECKHIT 1IPCCHOBOIHLIH
(25%) 1 GopeaneHeIit pearopHstii (28%). '

HaMeTHBIIMECS  M3MEHEHHA B JKOCHCTEME MHErATWBHO OTPA3MANCL Ha
NOMYAAUHH ADCOCS, KOTOPBIH B NPEXHHE FONB! 33X0AWN B KounqecTse 2500 wr., a B
HacToRiee Bpems — He donee 500 wTyk.

Pacuers_diocdoproit v azotsolt warpyaku. [py eprpamueadiy peiGel B
openeBeIX NpyAax K Cagkax OCHOBNBIMH MCTOMHHKAMK 3ArPAIHEHUS ABRTAOTCA KOPM
M NIPOAYKTH MeTabonIMa — diexanun, KUAKHE H TBEPAbIE BraencHHd. Jna ouenkn
BIHAHHA HAa BOAOEMB! CHCNAlbl pacueThl konudecrsa ocdopa u asora (ocioBHBIE
RHMUTUpYIOIHE  (aKTOpBI), KOTOpoe MocTyhact B TapacMolepo K Manyo
Jhiemcryto ryGy Onexckoro o3epa. Pacuersl BuInosHERb HeCKONBLKHMH cnocoGami,
KOTopble Aand Gnu3kne pesynsTarthl {Tabn. 12). ‘

Bhbtid nenosb3oBalst CAEAYIOUTHE METOARI pacyeTa:

1) ouuii pacxon kopma u conepxanie B HeM docdopa (1%)n asora (8%);

2) erimencuue Gocdopa v ajoTa na exuHuuy puiGooaHoll NpoaykuHH (8 kr
P/t dopenn u 70 kr N/T dopenu);

3). Pacuer no crannaprHoii esponefickoii opmyne (Persson, 1988)

WP=R (KK /C-C")

rre: WP — xonnuecrso qoedopa (wnn aiora), nonanalonx B BoaoeM, kr; R —
npomyxiH pribst, kr; KK — kopmosoft kosdwprunent, C — conepanne docdopa Hin
asora B kopme (1% =0,01); c— cofepkatue gocdopa viu azora B pribe (1% =0,01);

4}  ucnoneiosaune  rpadrieckofi  MOAENM  3ABMCHMOCTH  pasMepa
sarpajuehua $ochopoM M a30TOM OT BenUuHHBI KopMoOBOro koddduuxeHta M
conepxanud docdopa u azora B kopme (Wallin, Hakonsoh, 1991).

C wucnonpioBanMeM MaTepHanoB no coaepxaduio gocdopa u azora s
NPHPONKBIX  BOJAX, CPEAHETOMOBOrO BOAHOTO <CTOKa P. JIMWMEL BeAHHHLL
NpoekTHOre h daxrnteckoro cOpoca GHOTEHNLIX INEMEHTOD OBUMH paccymMTaHsl
npupoanad, npoekTHas i daktHueckas GrorenHan Harpyska Ha Tapacmosepo u na
Manyio Jiikemcxyro rySy Ouescckoro odepa (tabn. 13). B cpazn ¢ tem, uto
BOLOEMbl HMCEIOT MCKNIOYHTEABHO BBICOKYK) NPOTOYHOCTL, QoChOPHYIO H a30THYIO
HArpY3KY HaA0 pPAcCYMTHIBATE C yweroM pasbaBAeHnd, Tak kaKk Harpyska HOCHT
TpausuTi xapaxrep. OchobHan 4acte ¢ocopa 1 a30Ta BHIHOCHTCA 32 OPCAENLI
Tapacmosepa v Manoii Jlinkemckoit ry6et B Bonswylo Jinkemckyio ryGy u aance s
oTkphiToe o3epo. Buorenuwmie croku Keapozepckoro puifozasona M caaxoesoro
dopencroro xozaficTea B Manoii JInskemckoii rybe cocrasnaor no docdopy 0,19%;
no asory — 0,04% ot obuere noctynnenna atux Guorenor e OHexkckoe 03epo.
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Tabanua 11

Bunonoli coctan prif Hecne0BaHHEIX BOLOEMOB

Cemeitcrao/ana Keap | Tapac Txemckas ryfa
03¢p0 | Moaepo | Onexckoro ozepa
Ceum. Salmonidae — nococenste
Salmo salar L. -atnanmiueckuil lococs + + +
Salmo frutta L. — kymxa + + +
Ceu. Coregonidae — curosste
Coregonus albula (L.} -csponefickas panyuwka + + .+
C. lavaretus lavaretus (L.) {o6mKN.) cHr + + +
Cem. Thymallidae - xapuycoesie
Thymallus thymallus (L.} —eap. (06uik.) xapuyc + + + .
Cem. Osmeridae - KOpIOILKOBLIE
Osmerus eperlanus (L.) - xoprotka + + +
Cem. Esocidae - mykopmie .
Esox lucius L. -00uxHOBE AT iy + + +
Ceu. Cyprinidae - xapnossie
A. brama (L) - new, + + +
Alburnus alburnus (L.) - yxneilka + + +
Blicca bjoerkna (L.) - rycrepa
Leuciscus idus (L.} - 136 + - +
L. leuciscus (L.) - o0sixHopessiil eney - - +
Phoxinus phoxinus (L.} -00LIKHOBEHHBIN - - +
TONLRH
Rutilus rutifus (L.) - nnotea + + +
Cewm. Balitoridae - Ganutopossie
Barbatula barbaula (L.) -ycamiit ronen - - __+
Cewm. Lotidae - vanimoBLie
Lota lota (L.) - nanus + + +
Cem. Gasterostendae - KOMOLKOBLE
Uasterosteus aculeatus L.-Tpexurnan komomka - - +
Cem. Percidae - okynesne
Gymnocephalus cernuus( L)) - epis + + +
Perca fluviauilis L, -peenoit oxyns + + +
Cem Cotfidae - poratxoBsie
Cottus gobio L. — 06tIK. NOAKEMCHINHK - - +
Bcero 15 13 19

[TonyuenHsle BEMMUMHBI CDABHMBAMM € HOMYCTHMBIMH M ONAcHBIMH
BENHYHHAMH HArPY30K B 3ABHCHMOCTH OT rayOuust . Bogoema (Oyan, 1977).
Conocraenenue npuponnol, daktrueckoil W cymmapholl npupoatoi v hakTHuecKo
HATPY3KH (C YYETOM NPOTOHHOCTH BOAOCMOB) C JOMYCTHMOH [OKa3biBaeT, HTO
cyMMapHan narpysxa no jochopy dopenesoii depmit B 1996-1997 rr. He nocTHrana
AOMYCTHMLIX  PA3MEPOD M MMENach €IE HEKOTOPAA BO3MOKHOCTL YBCAHMEHMA
BHIPALUMBAIHA MONOAH H NPOM3BORKHTENEH, HO HE GONee MPOEKTHOM MOILIHOCTIY.
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Puc.17.CoortiotueHue poiS pasHbX hayHHCTIMECKHX KOMIUIEKCOB B HCCNEIYEMBIX 03Epax.

Tabnnna 12

Tonoroe noctynnetne doctopa u asora s TapacMosepo (ot 25 T Monoax)
1 Manyo JixeMmcxyo ry6y (ot 100 T ToBapHo#t dopenu) B 1996-1997 rr,
PACCHHTAHHOE PAIHEIMH crocobamu, T

Cnocob or25T ot 100 T To8.dopennt oT 1257
MOROAH
Tapacmosepo | Manas iiokemcxadt ryGa Beero sa Jlinkemckyo ryly
P N P N P
1 0,250 2,000 1,000 8000 [,250 10,000
2 0,200 1,750 0,800 7,000 1,000 8,750
3 0,197 1,300 0,790 5200 0,983 6,500
4 0,150 1,250 0,600 5,000 0,750 6,250
Cpeanee 0,200 1,575 0,800 6300 1,025 7,875
*k

Takum ofpaszom, B akocucteme Tapacmoszepo n Manoit Jlikemckoll ryGui
OHEXKCKOro 036Pa B PEIYLTATE ALKTENBHOCTH pEI003ABOA H BLIPAIUHBRHHA GOPEH B
caakax MNPOWCKOOAT CTPYKTYpHBIE OePecTPoiikH anbrodnopsl, 30O0NNAHKTOHA H
GenToca o wacTHyHo B prIGHOll wacTw coofwectsa. [lpeanoxken Metoa pacyera
DONYCTHMEIX HAarpy3ok No comepxannio gochopa H azora, KOTOPBIE MOIBOIAIOT
ONPENeNHTh 3KONOTHYECKYI) EMKOCTH BOAOEMA M ONPEACIHTE TOT Hpeien, KOraa
JKOCHCTEMA etle CRocobHA BO3BPAATLECA B HCXOAHOE COCTOSHHE.

Jnst Gofee TOMHOTO MPEACTABNCHHA O BOIMONKHBIX CYKLECCHAX B BOAOEMAX
¢ CAIKOBHIMH Xo3aficTBaMu uenecoofpasHa OpraHH3IZuMA MOHWTOpHHTA M0 PALY
6a30BBIX SKOCHCTEMHBIX Mapamerpod cpeast (Mepuses, 1990; BaGuit u ap., 1993,
Poixkos # ap., 1998).
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Tabanna i3

[Tprponuan, npoexkthan 1 daxTirieckan Gnorenias Harpyska Ha TapacMozepo ¥ Mamyio
JTxemciyio ryby OHEXCKONO 03epa ¢ YMETOM €CTeCTBSIHOTO padbasnchiz v O¢3 uero.

Floxa3zarenn TapacMosepo M. Jlmxkemckan  [yGa
bea paab. C paab. I Bes pmib. I C pa3b.

[Npupoanas warpyska
Docdop, Mrim’-roa 2720 38,5 2520 63.2
docdop, Mrim’ ron 740 10,4 4,5 10,1
AsoT, mr/miron 187500 2640 174500 4360
AsoT, MriM>-ron 50600 710 27100 680

IMpoekrias narpyka
docdop, mrim-roa 218 3,1 1590 399
docdop, mrsc-roa 58 08 257 6,5
Ador, Mr/m™ron 1360 19,2 9660 242,0
A30T, MIimM* ron 370 5,2 1540 386
haxTnyeckas Harpyika )
docdop, mr/miron 185 2,6 852 213
docdop, mrim’-ron 50 0,7 138 3,5
Asor, mrim’ron 1430 20,0 6535 163,5
AsoT, Mriv®ron 390 50 1055 26,5

OQCHOBHBIE BBIBO/Jb1

1. B Boacemax xpynsoro periona (Boctowsas (Pennockanaus) npoeeaell
HWXTHOJIOTHYECKHH MOHMTODHHT — KpaTKOCPO4HBIH (3-3 NeT), NOIBONAIOWLHIT
OLEHHTE COCTAB BXTHOYAYNE!, OCHOBHEIE MOMYNAUHONHBIE XAPAKTEPHCTHKH PrIG 1 B
ofmux YepTax ATk OLEHKY XapakTepa NHUIEBBIX BIAWMOOTHOWEHWHA B paHee e
H3yyeiHLIX BodocMax; W oamutenshelii — (Gonee 30 ner), mprmovaroumtii ceds
AOAroBpeMEHHbIE HabMOAEHNA 32 KAYECTBOM BOALI, MIMEHCHUAMH KOPMOBOH Gasel 0
CTPYKTYPO#i priGHOTO HAaceNeHHA.

2. Hna o3ep Bocrogmodl PennockaniMi ana XapaxTepucTHka phibioro
wacenenusa 17 nccnenopannsix Boaoémos. [Tokazano, 4To MO HADPABNEHHIO C CEBEPa
Ha 10T OAHOBPEMEHHO € POCTOM KOPMOBOIi Galel MOET ycnoxHedHe pelOHOR YacTH
cooOILECTBA KAK 33 CHCT YBEAHYCHHA YMCNA BHOOB, TAK H BHYTPHBHIOBLIX opM. B
BoOEMax cenepa oOntaet 7-10 BHAOB N OCHOBY COCTABAAIOT CHI, FONEN M KYMXA; B
cpenneit wacty - 10-14 1 npeobnanaior cur, pAnyLwKa, OKYHb M IUIOTBA; K Ha 1ore 15-
40 sunoB ¢ ocHopoli — panyiuka (KOPIOLIKA), CHT, CYRAK, el H OkYRb, MeHseTes u
YHC/IO BHYTPHBHIAOBLIX gopM oT 2-4 Ha ceBepe Ao 7-10 — na rore. COOTBETCTBEHHO
[0 PErHORAM H3MEHAETCa B uXTHOMacca: 6-15, 23-50 u 80-120 kr/ra.

[To Mepe npoapHxenna 1a 10r 8 cocTase paIGHoH vacTH cooblecTBa clbKaeTes
nona npencrapuTeneli apkruyMeckoro npeckopoaHoro koMmmnaekea (¢ 72% mo 30%) u
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po3pacTaeT Aona Gopeansioro pasHunuoro (¢ 1,5% no 60% ) n nonto-kacnuiickoro
{c 0 no 28% ) xomnnekcon.

3. Bnepeble BHIABNSNA ANANTALMA CHIa K BBLKMBAaHHIO B Boaoémax Cepepa:
o0HapycHD panHee CO3PEBAHME CHra, B Bo3pacte 2+ npu annwe 11-13 oM u Macce
13-16 .

4. AHann3 npomsicna pribul B Camosepe 3a nepuon ¢ 1932 no 1998 rr. nokazan,

4TO rNaBHOH TNpHYHHOM CHHKEHMA TNPOMBICHOBOH MNPOAYKTHBHOCTH BOLOEMA
ABNANac, HepaunoHanbHas ¢opMa IKCNAyaTaUMK 3anmacoB, XOTAAa H3 BOAOEMA
HIRIMATNMCE XPYNHbIE HEPecTYIOmMe o©cobH, 4TO OpPHBOAMNC K  OMONOKEHHIO
HEPECTOBOrO  CTAma, CHUWAGHMIO o0WeR ponynaumolHoH NNOAOBMTOCTH KM
YXYAUIEHHIO KAueCTBa I0TOMCTBA,
‘ 5. HccnenopaHnAmMy  YCTAHOBNCHO, YTO MOBBILICHHBIA NPHTOK GHOCEHOB
BEIZLIBACT  TpOLECCH!  oBTpodMpoBaHMA M NPHBOAMT X YCHIEHIOMY
OCATKOHAKOTUIEHHIO, CHUKEHHIO PACTBOPEHHOI0 KHCAOPOAA H K H3MEHEHHAM B $HTO-
K 3000NaHKTOME TPH OTHOCKTEnBHOH cTabuneHocT 3oofenToca.  Veentwuenue
kopMoBol $assl crnocobereyer Oonee GricTpoMy pocTy peiG, HO B TO e BpeMs
YXYMHAKTCE YCNOBMA BOCNPOM3IBOJACTEA CHTOBBIX M JIOCOCEBBIX PbID, BCISACTBHE
JAUNEHUA HEPECTHNMIG NPH ANWTeNbHOH  MHKYOGaumu (5 MecaueB) M BEIEAANHA B
NeTHRIL NEpHGN HX MONOAH XOpIotikod. DTO OTPA3HNOCH Ha CTPYKTYPE PLICHOTO
coobwectsa. [lperMywiecTBo B BOAOCMC NONYMAKT KOPOTKOUMKNOREIE PHIGH C
BECEHHHUM HepecToM — Koprowika (1o 80% ynosa), OkyHEBEIE H KapIoBLIC.

6. Ha npumepe cnyualinoii HuTpoayKUMd koprowkk CaAmMo3epa NoKa3aHo, 4To
PCENCIHE HOBOTO BHAA, OCOGENHO XHIIKKKA, BCErAA BAEYET 33 COGOR nepecTpoiiky
BCEX 3BEHBEB MUILEBOH UENH, & CNEAOBATENbHO, U NepecTpoliky Beero cooGuecTsa.
TTo3TOMY HHTPOAYKUHS HOBOrO BHAZ A0MmkHa ObTh TuiaTensHo ofocHoBana B BHAY
3HAYMTEAEHOIO JKOIOMHYCCKOTO H IKOHOMHYECKOTO PHCKA,

7. BaisBnenest 08UIHE TEHACHIUKY H3MEHEHUS CTPYKTYPH TpodHueCKHX CBA3CH
akocucTeMbl Camosepa: 8 1940-60-¢ roaw B BogocMe OO ABa PaBHOBEIHKMX
notoxa 31epruu: 1) 3oconnanxron — nnaskrodary — xuuiHsle prbs 1 2) Gentac —
Benrodarn — xumueie poidbnt. Haunnas ¢ 1970-x roaos naaukToHHelil NyTh cTan
Ao npeodnanart naa GENTOCHBIM H NMPOH3OWa JAMEHA LEHHOro NAanktodara -
PANYLWKH Ha KOPIOWKY,

8. Ha ocuoBe BHPTYATBHOTO MOMYAAUHOHHOrO AHANTH3A YCTAHOBICHO, YTO B
xoae MHoroneTHeli cykueccku B CAMO3epe €CTECTBEHHAA CMEPTHOCTD PAMYWIKH 32
nepuon 1954-1962 rr. cocrasnana 0,44 v roa, & 3a nepuon 1968-1990 rr.-0,52 & rog,
YT0 YKA3BIBACT HA SIIMEHEHHE YCROBRIi €¢ CylecTaoBaHHA, DTH Xe MOoKasaTenn y
CHIa COCTABM/IK COOTRETCTBENHO — 0,22 1 0,20, To ecTh CMEPTHOCTE HE MEISNACL HA
npotmkeHUH aecatmreTnii. Tlokaszaro, yto nauboaLlUHE ynoBLl CHra, PANYLIKM W
newa. 00eCIEYHBACT BENMHYHHA MPOMBICNoBOil cmeptiocTH 0,3 B roa. B Camosepe
HaOMOZaeTCs HEA0NOB CYHAAKa W KOPIOWIKH, a ANA OCTANBHBIX PRS0 NpoMbICnoBas
Harpy3xa Gnu3ka K nepenopy.

' 9. Hayuerte npouecca MOLHOTO, CPABHHTENLIOrG GHICTPOre «KYNLTYpPHOro
3BTpOdHpOBalMAY 03EPHO-PEMNOi CHeTemel p.JIHkMa D peaynsTare CTPOHTEALCTBA
(dopenesoit  epmbt.  BHIABMAO  CIPYKTYpHBIE  flepecTpoHk®  anerodnopel,
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3oonnakHTOHa M GenToca. CpenM poLifHOM0 HACENCHHA OTMEYEHE! HIMEHEHHA TOALKO
B HUCIEHHOCTH MUTMPHPYIOWICTO ROCOCA B O3CPHO-pedHoil cucteme  p.Jlixmel.
PaspaGotana MeTOAMKZ OUEHKH BOZAEHCTRHA (OPENEBOro KOMIMEKCA HA O3CpHO-
peyHBE DJKOCHCTEME!, KOTOpad TIO3BONUNA ONPEAENHTh MpENenhHble  OOBEMB]
BBIpaLtHBalHA ToBapholl dopenu b momoemax MeHHockanzmi, Ges ymepba ana
IKOCHCTEM.

10. Monutopunr puiGHoro nacenenua sojocemor Bocrounoii decHHOCKaHUHA
nokazan, 4yto 3kocuctemsl CepepHoii Jlannanaun u Cpenneit Kapennu naxoaatcs b
cTadUABHOM COCTOABIH (BJ‘IHQIIHC NPOMBICTA HEIHAMUTEALIHO H JATPAZHEHHE 03€p
Hepennko). Ha ozepax I0xuofi Kapenun 0 Ounmaning cuabHoe BIMAHHE OKA3BIBAIOT
anTponoresnsie daxTopkt {npomeicen, 3aTpodipoBaHKe, BCENSHHE HOBEIX BHACE H
aAp.,). MHOTHE NOAMEUCHNEIE 3AKOHOMEPHOCTH B PHIOHOM HACCNEISHH 03€p pasHOro
THIA {MEIOT J0CTATO4HO ofwnii xapaktep ¥ MOryr OBITH HCNOMBIOBAHBL TPH
paspaboTKe METOMOR SKONOHHECKOro MPOTHOSHPORANUA HA APYriX ROLOEMAX.
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