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B moHorpaduu npenctaBneHbl pe3ynbTaTbl MHOTONETHUX MCCAef0BaHMM TexHo-3KkocucTembl ASC.
Ha npvmepe XMenbHULKON aTOMHOM 3N1EKTPOCTaHLMM PacCMOTPEHA KOHLEMLMA TEXHO-IKOCUCTe-
Mbl, 0COBEHHOCTM €€ 3/1eMeHTOB, XapaKTep TEXHOTeHHbIX U B1oTUYecKUX GpakTopos. MpuBoaATCA
JAaHHbIE MO TMAPOXMMUYECKOMY PEXMMY, TMAPOAMHAMUYECKMM XapaKTEPUCTUKAM BOLOEMa-OX/1a-
autens, rmapobronorMm oCHOBHBIX FPYNMNUPOBOK — NAAHKTOHA, 6eHToca, nepuduToHa, a TaKke
pbIBHOMY HacesieHM0. PacCMOTPEHbl KOHLENTYasbHble MONOXKEHUA Pa3IMYHbIX NOAXOL0B K OLeH-
Kam TEXHOreHHOro BO3AEeNCTBMA Ha BOAHbIE SKOCUCTEMDI.

[na rmapobronoros, IKOMOMOB, rMAPOXMMUKOB, CNELMANUCTOB B 061aCTU OXPaHbl OKpy»KatoLwei
cpeapl, ALEePHON 1 TeNI0BOW IHePreTUKK, NpenogasaTeneil U CTYAEeHTOB BbICLLEN WKOAbI.

Mpomacos 0.0., CemeHyeHKo B.[1., Cunaesa A.A., TimyeHKo B.M., bysesudy I.10., lynelikosa /1.B., [es-
yeHKo T.M., Mopo3osa A.O., KOpuwuHeupb B.l., ApmoweHko /1.11., Mopo3zosceka I.0., Mpumak O.b.,
Maceko O.M., o100 O.B. TexHo-ekocuctema AEC. Figpo6ionoria, abioTMuHi paKTopu, eKONOrnyHi
ouiHku / 3a pea. 0.0. MpoTacosa. — KuiB: IHCTUTYT riapobionorii HAH Ykpainu, 2011. — 234 c.

Y moHorpadii npeactaBneHo pesynbrati baraTopiyHux AocnigxeHb TexHo-ekocuctemmn AEC. Ha
npuknagi XmenbHULbKOT aTOMHOT eNeKTPOCTaHLiT PO3rNAHYTO KOHLLEMNL,i0 TEXHO-EeKOCUCTEMMU, OCOb-
JIMBOCTi OCHOBHMUX €/1eMEeHTIB, PO/ib TEXHOTeHHUX Ta abioTUYHMX daKTopiB. HaBogATbCA AaHi Woao
riAPOXIMIYHOTO pexumy, rigpoaAnHAMIYHUM XapaKTEPUCTMKAM BOAOMMM-OX0104KYBaYa, rigpobio-
Norii, OCHOBHUX YrpynoBaHb — MJIAHKTOHY, 6eHToCcy, NepudiToHy, a TakoXK PUBHOMY HaceneHH!o.
Po3rnAHYTO KOHLENTYyabHI NONOXEHHA Pi3HUX NiAXOAIB A0 OLiHKM TEXHOreHHOro BMN/MBY HA BOAHI
ekocucTemu.

[Ons rippobionoris, ekonoris, riapoximikis, ¢axiBLiB B 061aCTi OXOPOHN HABKONMLWIHBLOIO CEPEAOBU-
LA, AAEePHOI | TENI0BOI eHepPreTUKM, BUKNAAAYIB Ta CTYAEHTIB BULMX HAaBYAIbHWUX 3aKNaLiB.

Protasov A.A., Semenchenko V.P,, Sylaieva A.A., Timchenko V.M, Buzevich I.U., Guleykova L.V., Dya-
chenko T.N., Morozova A.A., VYurishinets V.l.,.Yarmoshenko L.P., Morozovskaya I.A., Primak A.B.,
Masko A.N., Golod A.V. Techno-ecosystem of the nuclear power plant. Hydrobiology, abiotic fac-
tors, ecological estimations / Ed. A.A. Protasov. — Kyiv: Institute of hydrobiology NAS of Ukraine. —
2011, 234 p.

The results of long-term researches of a techno-ecosystems of the nuclear power plants are pre-
sented in monograph. On an example of the Khmelnitskiy nuclear power plant the concept of a
techno-ecosestems, feature of its elements, a role of technogenic and biotic factors is considered.
Data of hydrochemical mode, hydrodynamic characteristics of the cooling reservoir, hydrobiology of
the basic groups of hydrobionts — the plankton, benthos, periphyton, and also to the fish popula-
tion are cited. Conceptual positions of various approaches to estimations of technogenic influence
on water ecosystems are considered.
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BCTYNJNEHUE

AloepHasn sHepreTMKa B HACToALLLEE BPEMA ABNAETCA O4HOM
M3 BaKHbIX COCTaBAAKOLWMX MWPOBOTO 3HEPreTUYecKoro
noteHumana. Mepsble B MUpe aaepHble peakTopbl Hblan
co3gaHbl B 1942 r. (CLLUA) 1 B 1946 . (CCCP), B 1954 T. Ha-
yana paboty nepsas B CCCP ASC — O6HMHcKana. B 1970 r.
B MMpE HacunTbiBanocb 6osee 100 aTOMHbIX S3HepreTuyec-
Kux 6n0oKos., B 1990 r. — 328. B Hayane XXI Beka Ha nnaHe-
Te GyHKUMOHUPOBANO yKe 6onee 400 sHeprob10KOB, U3
HUX 60nblwasn YacTb B CLLA 1 cTpaHax eBponencKoro cotosa
(259), B YKkpanHe — 17. B 2008 . no gaHHbiIm MATAT3 B
mupe pabotano 442 agepHbix sHeprobaoka B 32 cTpaHax.
B HacToALWee Bpema B YKpanHe B 3KCNayaTalnm Haxo-
autca 15 aHeprobnokos obuieir mouHocTbio 13835 MBT,
TakMM 06pa3om, OHa BXOAMT B NEPBYIO AECATKY rocyAapcTs
MMpa C HaMBONbLUMM KOANYECTBOM 3HEProb/IoKOB — 3a-
HUMaET gecAaToe mecto nocne fepmaHmnmn n UHavn, n ceab-
MOe MeCTO MO MOLLHOCTU 3Heprobnokos — nocne fepma-
HUK U KOxHOM Kopen. Moyt NonoBMHA SNEKTPOIHEPTUN,
npoussogMmoi B YKkpauHe, nponssogutca Ha A3C.
Bo3geiicTBME OOBEKTOB ALEPHON SHEPreTUKM, KaK U
3N1EeKTPOCTAHUMI APYrMX TUMOB, HA OKPYMKAOLWY cpeay
MMeeT MHOro acnektos. OgMH U3 HUX CBA3aH C Heobxo-
AMMOCTbIO MCMONb30BaHMA BO/bLIOIO KOMYecTBa BOAbl
ONA OXnaxkaeHuA KoHaeHcaTopos. C 3Toi Lenbio co3pa-
I0TCA BOAOEMbI-OX1AUTENN, CTPOATCA FPaAUPHU U Apyrue
CUCTEMbI OXJlaxaeHua. Bogoembl-oxnagautenn ABAAKOTCA
He TONIbKO TEXHUYECKUMMU BOAHbIMM OBBEKTAMM creuu-
aNIbHOTO Ha3HA4YeHWA, HO M 3NeMeHTaMM NaHAWadTHbIX
KOMMNIEKCOB TOr0 WM MHOro pervoHa. B cuny atoro, mx
3KONOrMYecKoe COCTOAHWE OOMKHO OblTb HE XyXKe, Yem
OKpYKatloLMX BOAHbIX 06BbeKTOB. [OCKO/IbKY BOAOEMbI-0X-
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Bcrynenme

NnaguTenn HaxoaATcA NoA HenocpeacTBeHHbIM BanaHnem A3C, nx cocToaHMe noa-
JIEXXUT He TONbKO KOHTPO/IO, HO, B ONpeaefieHHbIX npeaenax, — U ynpaBaeHuo.
OpfHaKo Bonpoc 06 3KONOrMYeCKOM COCTOSIHUM BOLOEMOB, BKIHOYEHHbIX B CUCTE-
My BOAOCHAbeHus ADC He MOXKET peLlaTbCA TONbKO B TPAAMLMOHHOM acneKkTe
«OXpaHbl OKPYrKatoWen cpenbl», a AO/MKEH TaKKe paccMaTpMBaTbCA U B acnekTte
«3alUUTbl TEXHUYECKUX CUCTEM OT HeXenaTesbHbIX Huonornyecknx Gpaktopos».
Peub naet o G1MonorMyecknx nomexax B CUCTEMax BOAOCHabXKeHMA, KOTOpble MOTyT
6bITb CMPOBOLMPOBAHbI PA3IMYHBIMKW TMAPOBMOHTAaMU. Hannumne Taknx Npamblx 1
06paTHbIX CBA3EN MEXAY BOAHbIMW IKOCUCTEMAMU U TEXHUYECKUMWN OOBEKTAMM
NPUBOAMUT K HEOBXOAUMOCTN BBEAEHUA NOHATUA KTEXHO-IKOCUCTEMa». Pe3ynbTa-
TaM UCCNeaoBAHNA TEXHO-IKOCUCTEMbI OAHOM U3 YeTbipex aencTaytowmx ASC Yk-
panHbl — XMeNbHULKOMN N NOCBALLEHA 3TA KHUra.

Bonpockl 0 pacluMpeHnn CTponTENbCTBA OOBEKTOB ATOMHOM SHEPreTUKM B YK-
panHe akTMBHO 0bcyKaannck B Hayane 1970-x rr. NnaHMpPOBanoCb CTPOUTENLCTBO
KPYMHOM aTOMHOM 3/1EKTPOCTAHLUKN B LEHTPANbHbIX paioHax YkpauHbl. Ho ¢ yBe-
JIMYEHUEM 3KCMOPTA INEKTPO3IHePrumn B cTpaHbl CIB (CoBeT IKoHOMMYecKON B3a-
Mmonomolun), pacnosioxeHune ASC 6bln0 NnepeHeceHo B 3anagHblii perMoH Ykpau-
Hbl. B anpene 1975 r. ans ctpoutennbctea ASC 6bina BbibpaHa NnoLaaKa B paioHe
. HeTewmnH XmenbHULKOM 06nacTu. bblo 3aNpoOeKTUPOBAHO CTPOUTENBCTBO YETbl-
pex sHeprobnokoB XmenbHuLKon ASC.

B 1980 r. 6b110 Ha4aToO CTPOMTENLCTBO BoAoeMa-oxnaautens, B 1981 r. — ca-
MOW cTaHuMW. [nA co3daHMA BOAOEMa-oxnaautena B AonvHe p. MHunoi Por (B
HUXKHEM YacTu BacceiHa peku) Bbina coopy:KeHa BOAOHANOPHaA 3emaaHas nio-
TMHa. MNaowaab 3eme b, 3aHATbIX NO4 0XNa4UTENb C Y4ETOM NepepaboTkun beperos
coctaBuna 6onee 2 Tbic. ra. K KoHuy 1985 r. Bogoem-oxnaantenb 6bia NoaroToB-
NeH, a B aBrycte 1986 r. 6b1710 HAYaTo ero 3anonHeHue Bogamu p. MHunon Por u
p. fopbiHb (33 cYeT AOMNOAHUTENbHOM NoAKayKkK). B aekabpe 1987 r. 6bin nylieH B
3KcnayaTaumio nepsbit aHeprob6s10Kk XA3C. PaboTbl Ha CTPOUTENLCTBE OCTAJIbHbIX
Tpex aHeprob710K0B NPOBOANINCL OLHOBPEMEHHO.

C 1994 r., nocne CHATUA MopaTopmsa Ha cTponTenbcTBo ADC B YKpaunHe, CBA3aH-
Horo ¢ YepHobbINbCKOM KaTacTpodoi, paccmaTpmBanUCb NepPCcnekTUBbl 4OCTPONKMU
1 BBeAEeHUs B Aencteme aHeprobsoka Ne 2. B kKoHLe 1990-x rogos B paMKax TEXHU-
KO-9KOHOMMYECKOro 060CHOBAHMA CTPOUTENBLCTBA 3HeProbioka Ne 2 6bina npose-
AeHa OLEeHKa BO34eNCTBMA Ha OKpY:KatoLlyto cpeay (OBOC). B noaroToBke matepwm-
anosB OBOC sHepro6aoKa N2 2 npuHMManu yyacTue aBTopbl AaHHOW MoHorpaduu.
PaboTbl No nycky aHeprobsioka Ne 2 6biam HayaTbl B utone 2004 r., a 7 aBrycta oH
6bin nogKAoyeH K O6beAnHEHHOW aHeprocucteme YKpauHbl. B 2010 r. 66111 npo-
BeAeHbl paboTbl no nogrotoske OBOC sHepro6iokos Ne 3, 4.

Mpoun3BoAcTBO 31eKTposHeprumn Ha TIC n A3C HensbexxHO CBA3AHO C BbIOpO-
COM B OKpY*KaloLLyIo cpeay 3Ha4YnTeIbHOroO KOAMYecTBa Tena, 3a cHeT KOToporo m
NPOUCXOAMT NOBbILEHWE TeMNePaATypbl B Bogoemax. Mpobnema Tak HasblBaeMo-
ro Ten0BOro 3arpA3HeHMA BOAOEMOB CTasla PaCCMATPMBATLCA KaK aKkTyasbHasa BO
BCEM MMpe eLle B cpeanHe XX BeKa. ITo Bb1s10 CBA3AHO C MOLLHBIM POCTOM CHavana
TEN/I0OBOM, @ MOTOM aTOMHOM 3HEPreTMKWU. B CBA3KU C 3TUM, OAHUM U3 NPUOPUTET-
HbIX HAMPaBAEHUIN Hay4YHbIX UccenoBaHuli B UHCTUTYTe rugpobuonornm no UHu-
unatuee akagemmka AH YCCP A.B. TonayeBCKOro cTa/io KOMMNJ/EKCHOE UccaenoBa-
HME 3KOCUCTEM BOAOEMOB-OXIAANTENEN IHEPTETUYECKMX CTAHUMI. M3HaYanbHO B
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Bcrynnenue

OCHOBY bObl/1a NOIOXKEHA KOHLENLMA CBOEOOpa3na SIKOCUCTEM BOLOEMOB-OXNAAU-
Tenemn.

Yke B Hayane 1960-x rogoB mMccnegoBaHus GblM pa3BepPHYTbl MPaKTUYECKU
Ha BCEX BOAOEMaX KPYMHbIX TEM/IOBbIX 3/1eKTPOCTaHLMI YKpanHbl — KypaxoBcKoi,
KpuBopoxcKoi, 3mmnesckon, 3yesckon, CTapobelueBckoit, JlyraHckoi. Ha Kaxaom
Bogoeme Bblnn NpoBeAeHbl UCCNefoBaHMA BCEX OCHOBHbIX 6/10KOB aKocuctem —
aBToTpodHOro (bMUTONNAHKTOH, PUTOMUKPOBEHTOC), reTepoTpodHoro (bakTepu-
ONNAaHKTOH, 300MNJIaHKTOH, MaKpP03006€eHTOC), Ha OTAENbHbIX BOLOEMaX Uccneano-
Ba/IM TaKXe UxTModayHy. HeoTbemMnemoin YacTbto UccnesoBaHuii 66110 UsyyeHune
BOAHOro HanaHca, rMApPOTEPMUYECKOTO, TMAPOXMMUYECKOTO pexxMmoB. Pykosoam-
I KOMMNIEKCHBIMK nccnegoBaHuammn sogoemos M.J1. NMuaranko u O.I. KadTtaHHU-
koBa (lapobionoriyHi gocnigxKeHHs..., 2008).

Hayano KOMMNEKCHbIX FMAPOOMONOrMYECKUX MUCCeaoBaHMI Ha ObbeKTax
aTOMHOW 3HepreTMKN YKpaunHbl 6b1710 NONOXKEHO U3yYEeHNEM BOAOEMA-OX1agnTena
YepHobbinbckoi AIC B 1978 r. B 3TOT e nepuof NpoBOAUINCE UCCNEA0BAHUA B
CBA3U C NPOEKTHbIMWU pa3paboTkamm cTpouTenbcTa FOXKHO-YKPauUHCKOro sHepro-
Komnaekca, Bkatoyaswero A3C.

mapobuonornyeckme paboTbl Ha Bogoeme-oxnagutene XmenbHuukon AIC
6b111 HayaTbl Hamu B 1998 r. MepBblit 3Tan KOMMNAEKCHbIX TMAPOOUONOrMYECKMX UC-
cnenoBaHuiA 6bln1, B YaCTHOCTW, CBA3aH C NOAroToBKOM maTtepunanos OBOC sHepro-
6n0Ka Ne 2 (1998, 1999, 2001 rr.). Heob6xoaMMOCTb pelueHnn Npobaem, cBA3aHHbIX
¢ 6uonomexamm B BOAOCHAOKEeHNN, BbI3BAaHHbIMW MacCOBbIM Pa3BUTMEM MOJINHOCKA
ApelicceHbl, 0bycnoBuaa NPOAOIKEHNE KOMMIEKCHbIX TMAPOONONOrMYECKMX UCCe-
[0BaHMI Ha Bogoeme ¢ 2005 r. B ycnoBusax paboTbl ABYX SHEPreTUYeCcKnx 610K0B.

B pesynbTaTe coTpyaHuyecTBa rmgpobuonoros un cneumannctos XA3C 6bina
pa3paboTtaHa «KoHuenuma 6e3onacHoi aKcnayaTauumn s3Heprobo0KoB XmenbHuUL-
Koi ASC B yCIOBUAX HANNUMA BUONOTMYECKMX MOMEX» — NEPBbIN JOKYMEHT TaKOTO
naaHa B OTpacau.

B KauecTBe OCHOBbI ANsi MPOBEAEHUSA TMAPOOMONOrMYECKOr0O MOHUTOPUHTA
BOAHOW YacTu TexHo-aKkocuctem AIC YKpauHbl 6bin noarotosneH CtaHaapT npea-
npusaTna «MopAagok pa3paboTKu pernameHTa rmapobrnonormyeckoro MOHMTOPUHIA
BOAOEMA-OXNAANUTENSA, CUCTEM OXNAXKAEHUA U CUCTEMbI TEXHUYECKOrO BOLOCHAb-
»eHus ASC c peakTopamu Tuna BBIP», B pazpaboTke KOTOPOro NpUHMMaNmM yyac-
TUE W aBTOPblI MOHOTpadum.

B HacToALee BpeMa B rnapobronornyeckoi Hayke HakonaeH 601bLLIOM U BaXK-
HbI mMaTepuan No UCCNefOoBaHWUI0O BOLOEMOB-OX/NAAUTENEN, KaK CBOeObpasHbIX
BOAHbIX 9KOCUCTEM, BIUAHWUA SHEPTETUYECKUX CTAHLMIA HA TMAPOBUOHTOB U UX CO-
obuiecTsa (BanaHue Tepmmyeckoro..., 1981; Bogoem-oxnaautens Jlaabi>KUHCKOMN...,
1978; Bogoem-oxnagutenb XapaHopckoi..., 2005; CKanbcKkas, 2002; dkocucrema...,
2008; Langford, 1971; Howells, 1983), aBTOopbl HagetoTcA, YTO AaHHaA paboTa 3am-
MEeT CBOE MEeCTO B pAAy 3TUX paborT.

[daHHoe usgaHue npeacrasadeT coboli pesynbTaT UccienoBaHuii U 06oblue-
HWIM YKPaNHCKMUX CNELMANNUCTOB, TaKKe BK/oYeHa cTaTba B.M. CemeHuyeHKo (Hayu-
HO-NpakTMyecknn LeHTp HAH Benapycu no bruopecypcam), NOCBAWEHHAA NPUHLM-
nam oueHKn sosgeictama ASC Ha rMAPO3KOCUCTEMDI.

Bogoembl-oxnagutenu npeacrtaBasaioT Cob60M YHWUKANbHbIN 3KOMOMMYECKUI
06beKkT ANAa PyHOAMEHTasNbHbIX MAPOOMONOrMYECKUX UccaefoBaHMiA. Hakon-
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Bcrynenme

JIEHHbIN MaTepuan No3BOMIAET YXKe Ceryac BbICKa3aTb onpeaeneHHble rmnoTesbl
OTHOCUTENIbHO BO3MOMHbIX U3MEHEHWUI B TMOPO3KOCUCTEMAX MpPU N06aNbHbIX
KIMMATUYECKMX N3MEHEHMAX. B Bogoemax-oxnaauTtensax CyLLecTByOT XOPOLIO Bbl-
paeHHble rpaMeHTbl Ppas3MYHbIX GaKTOPOB, YTO NO3BOAET UCC/IeA0BaTb MHOTME
obLernapobronormyeckne 3akOHOMepPHOCTU. B HacTosLlee BpeMsa 3HAYUTENBHO
YCUANACS MHBA3MMHbBIN NpoLEecc, onpeaensaemblii pacnpocTpaHeHUem rmapobuoH-
TOB 33 NPeAebl X COKMBLUMXCA apeanoB. MMeHHO TepMUYecKunii GakTop MOoXKeT
UrpaThb K/OYEBYIO PO/b B 3TOM Mnpouecce.

B KOHEYHOM cyeTe, OAHOW M3 BaXKHEMLIMX MPAKTUYECKUX 3a4a4 rmapobuo-
NIOTUU, B YAaCTHOCTU, OOQHOTO M3 BAXKHbIX €e pa3fenioB — TeXHUYECKon rmapobuo-
noruu, saensetca obocHoBaHMe U pa3paboTKka NPUHUMNOB rapMOHU3aALLMN B3aUMO-
cBA3eN U B3anmoaencTemna TexHochepbl U rnapocoepbl, Kak OAHOMN U3 BaXKHEMLLMX
yactei buocoepbl.

ABTOpPbI NPUHOCAT CBOLO NYOOKYHO B1aro4apHOCTb PYKOBOACTBY U creuuanmc-
Tam Ol XA3C u M HASK «9HEPTOATOM» — H.C. NaHaweHKo, I.A. lNaHaceHKo,
J1.B. bansHiokoso#, A.B. Jlesuukomy, B.U. Typuukomy, E.A. lemuatoky, rpynne Bo-
ponasos mapouexa A3C, /1.H. LUnHaepy — 32 BCECTOPOHHIOIO NOMOLLLb M NOALEPXK-
Ky MccnenoBaHUi.

B M3maHMM Mcnonb3oBaHbl HEKOTOPbIE JaHHble MO XMMWYECKOMY COCTaBy
BOAbI, OLLEHKe CaHUTAapPHO-3KO/IOrMYECKOro COCTOAHMA BOAOEMA, NOATOTOBAEHHbIE
C.U. KowenesoM, No cocTaBy 1 NoKasatenam obuama ¢utonnaHktoHa — P.A. Kanu-
HUYeEHKO, 300nepndumtoHa — 0.0. CUHUUMHON.

M3paHme cTano BO3MOXKHbIM 61arogaps nogaepke focyaapctseHHoro ¢poHaa
byHAAMEeHTaNbHbIX UCCefoBaHMI YKpauHbl, npoeKkT Ne ©41.4/028.



PUSUKO-TEOTPADUYHECKAA
XAPAKTEPUCTUKA PAMOHA
XMEJIbHULIKOU A3C

Tepputopuma 30Hbl XAIC HaxoAUTCA B npeaenax 3anagHo-
YKpPanHCKON NPOBMHLMKN NeCOCTENHOMN 30HbI YKpauHbI, Ha
TEPPUTOPUM KOTOPOU BblAenAnTca Tpu pusmnko-reorpadum-
yeckme obnactm — BosibIHCKas BO3BbiWeHHOCTb, Masnoe
Monecbe 1 CeBepHoe Mogonbe. [lBe U3 Tpex pusmKo-reo-
rpadumyecknx obnacten — 3To 061acTM pacnpPocTpaHeHus
necocTenHbix naHawadTos, 0AHA — CMELAHHO-/IECHbIX.
Ha TeppuTtopum 30HbI BblaeneH 31 ¢pusmnko-reorpadpuyec-
KW paloH. PacuneHeHHOCTb penbeda B BonbIHCKOM ¢pusm-
Ko-reorpadumuyeckoit 061act cnocobCcTBYeT MUHTEHCUBHOMY
CTOKY JOXAEBbIX U TasbIX BOA,.

Cpeau npupoaHbix GaKTOpoB, KOTOPbIE MOBAMAAN Ha
dopmupoBaHme ousnKo-reorpadpmuyeckoro csoeobpasun
3TOM obnactu, cneanyeT BblAENUTb, MPEXAe BCEro, opo-
rpapuyeckme u nutonoro-reomopdonornyeckmne. Abco-
NIIOTHbIEe 3HavyeHuA BbicoT 6onee 300 m (BbicoTa Moaosnb-
ckoro nnato 329,5m, Musouckoro Kpsaxa — 313,6 m),
3HauUUTeNIbHOE BEPTUKAJIbHOE pacy/ieHeHne (npesbiwe-
HMe BOAOpa3AenoB Hag TanbBeramu 80—120 m), noyTm
CM/IOWHOE Pa3BUTUE /IECCOBOrO MOKPOBa (3a WCKAtoYe-
Huem Manoro MMonecbs) 0bycnoBuaM dopmupoBaHMe
0BpPaXHO-6aN0YHbIX cUCTEM, onpeaeneHHbix buoreoue-
HO30B, MOYB WM naHawadTHbIX cuctem B uenom. Cpeawm
naHgwadtos BonbiHcKoW duU3MKo-reorpadpuyeckon o6-
NAcTU JOMMHMPYIOLLEE MONOXKEHWE 3aHMMAOT XOJIMMUC-
Tble NeccoBble PaBHUHbLI C 3PO3MOHHLIMW PopmMamn pe-
nobedpa — 6ankamu, oBparamu, NPOMOUHAMM, KOTOpble
OKa3sblBalOT BAMAHME Ha NpoLeccbl nepepacnpeneneHun
XMMMUYECKMX BELLECTB C BOAHbIMW MOTOKAMM M MPUBO-
AT K anddepeHumMaLmm pacTUTENbHOTO M NOYBEHHOIO
noKpoBa. PacuneHeHHOCTb penbeda B BonbiHCKOM ¢u-
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3uKo-reorpadmyeckolt 061actT cnocobCTBYET MHTEHCUBHOMY CTOKY AOXAEBbLIX U
TasbIX BOZ, KOTOPbIE MPUBOAAT MHOTAA K 6O/IbIMM M KaTacTpopUYeCKMM HaBoAHE-
HUAM.

Manoe lNonecbe xapakTepusyeTcs PaBHUHHbIM peibeOM C HE3HAUYUTENbHBIM
pacyfieHeHnem NOBEPXHOCTU, NJIOXUM APEHANKOM U, KaK CNeacTBUE, Ype3mepHOn
YBNIA*KHEHHOCTbIO TEPPUTOPUN, OCOBEHHO HEKOTOPbBIX NaHAWA(THBIX CUCTEM, Pa3-
MELLEHHbIX B MOHWMMKEHUAX penbeda. CnoKeH OH NPenMyLLEeCTBEHHO NeCYaHbIMM
PbIX/IbIMU OTNI0XKEHUAMM BOLHOIO NPOUCXOXKAEHUA. [03TOMY 3aechb NpeobnagatoT
COCHOBbIE f1eca 1 6010Ta C XapaKTEPHbIMM NOYBAMMN — AEPHOBO-NOA30/IUCTBIMMU,
AEePHOBLIMM, AEPHOBLIMWU OMOA30/1EHHLIMM, NYTOBbIMU, NyroBo-6010THbIMKM, 6O-
NOTHBIMW U T. N. MpUcyTcTBME OBLIMPHDBIX MAacCMBOB /1ecoB M 6ONOT BAMAET HA MUK-
POKAMMAT NpuaeratroLmx Tepputopuit (FfeorpadiyHa eHuuknoneaia, 1989, 1990).

CesepHoe lNogonbe 3aHMMaET tOXKHYHO YacTb 30HbI XADC, KOTOpasa pacnono-
eHa B 6acceitHe peku FopbiHb M ee NPUTOKoB — Cay4n M XOoMOpbl, Ha CEBEPHOM
CKNoHe MoaonbCcKoro naaTo. 3aeckb NpeobnagatoT BONHUCTbIE NECCOBbLIE PAaBHUHDI
Ha NIeCCOBMAHBIX CYrIMHKaX. XapaKkTepHbiMM YepTamm CeBepHoro Moaonbs aABns-
IOTCA PasApobAeHHOCTb Ha OTAesIbHble NaHAWwadTbl, NPUCYTCTBME B OTAE/bHbIX
MecTax NPUPOLHbIX FEOCUCTEM NONECCKOro TMMa, 6M3Koe K NOBEPXHOCTU 3anera-
HUEe KPUCTaNINYECKMX NOPOA, 3HAUNTEIbHOE PACNPOCTPAHEHNE PAaBHUHHbBIX MECT-
HOCTEeM C MasIoryMyCHbIMW YepPHO3EMAMMU.

Bonblan yactb 30HbI XAIC oTHOCUTCA K bacceitHy peku MopbiHb. MpaBobe-
pexxbe bacceiHa MopbIHK NpeacTaBAEHO BOCTOUYHbIMU OTPOramm BosibIHCKOM BO3-
BbllWEeHHOCTU (FOWaHCKMM NAaTo). ITO BbICOKas BbIPOBHEHHAA PaBHUHa € abcontoT-
HbIMM OTMeTKamm 227—260 m. B neBobepekHoi yactu bacceiHa Habnogaetca
YyepesoBaHWE BOJIHUCTbIX U CNabOBOIHUCTLIX PAaBHUH Pa3HOro yposHa: Moaonb-
CKOI (Ha tore 30Hbl) U BONbIHCKOW BO3BbILEHHOCTEN, PacYNEHEHHbIX AONNHAMMU
NeBbIX NOTOKOB [OpbIHW. ABCONIOTHbIE BbICOTbI y4acTKa M0A0NbCKON BO3BbILWEH-
HocT — 260—329 m, BonbiHckol 240—315 m (XmenbHUUbKa..., 2008).

Bogoem-oxnaguTtens pacnonoXeH Ha Tepputopum 3anagHoro MNonecba, KOTo-
poe XapaKTepusyeTca 3HaYMTEeNbHbIM PACcNpPOCTPAHEHUEM U3BECTHAKOBbLIX OT/O-
KEHUN, 4To onpeaensaeT ycnosua GopPMMPOBAHNA PEUYHOTO CTOKA U XMMUYECKUI
COCTaB NPUPOAHDLIX BOA.

Mereoponorunyeckune ycnosmus

Mnowaaka XmenbHUuKolr A3C pacnosiokeHa B 30HE YMepPeHHO-KOHTUHEH-
TANbHOTO KJAMMATa C MO3UTMBHbIM 6anaHcom Bnaru. [lnsa 3Toro TMNa KAMmara xa-
paKTEPHbl CPAaBHUTE/NIbHO BbICOKME TemMNepaTypbl M HeboNblaAA OTHOCUTE/bHAA
BNA*KHOCTb BO34YyXa IETOM U HU3KME TeMNEePaTypbl, 3HAaYMUTENbHAA BNAXKHOCTb U
Ha/IMYMe CHeXKHOTo MOKPOBa — 3UMOMN.

Knumart paitoHa dopmupyeTca noa BO3AeUCTBUEM KaK MOPCKUX, TaK U KOHTU-
HEHTA/IbHbIX BO34YLIHbIX MAcC. XapaKTep M MHTEHCUBHOCTb OCHOBHbIX KNMMaTo0b-
pasyowmx GakTopoB CyLLECTBEHHO Pa3nnMYaeTCca Mo Ce30HaM roga.

3MMON UMKNOHMYECKan AeATeNbHOCTb Hambosee BblpakeHa. lNpoxoxKaeHue
3aMagHbIX U ceBepo-3anagHbIX LMKIOHOB HEPeLKO CONPOBOXKAAETCA KpaTKoBpe-
MEHHbBIMW NOTENNIEHUAMMU, UHTEHCUBHBIMU CHEFOMNAAAMM, CUbHBIMU BETPAMU U
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meTenamu. Hambonee xonogHbI 3SMMHUIA MecAL, — SHBapb (CpeaHemecAYHas TeM-
nepatypa Bo3ayxa —5,2 °C), abcontoTHbIN MMHUMYM aocTuraet —33,6 ... —34,5 °C.

BecHol4, Ha poHe 3HaUYUTEeNIbHbIX KolebaHUii TemnepaTypbl Npu obLLEM ee BO3-
pacTaHUKM, NPOUCXOAUT MHTEHCMBHOE TAaAHME CHEXKHOMO MOKPOBa U yBeAUYEHUE
MCMapeHus ¢ NOBEPXHOCTM NOYBLI U BOAbI. B anpene n mae HepeaKo HabarogaeTca
KPaTKOBPEMEHHOE CHUMKEHUWEe TeMMNepaTypbl, Bbl3BaHHOE BTOPXEHUEM apKTUYec-
KOro Bo3Ayxa, 4To 06yc/n0BAMBAET pe3KMe NOX0N04aHMA N 3aMOPO3KMU.

MorogHble ycN0BUA NETHETO CE30HA OT/IMYAOTCA 3HAYUTENbHBIM MOBbILLEHWEM
TeMnepaTypbl BO34yXa 3a CHET NPOrpeBa NOBEPXHOCTM 3eM/n, 6ONbLLOI NoBTOPSA-
€MOCTbIO AACHbIX AHEWN, PeAKUMM TYMaHaMM, YBe/IMYEeHNEM KONNYeCTBa 0CaLKoB U
aKTMBHOW rPO30BON AeATENbHOCTbIO. JIETHUIA CE30H YCTaHaBAMBAETCA B cepeamHe
masn. Hanbonee Tennbim NETHUM MecALEM SiBAAETCA UtoNb. CpegHemMecsyHas Tem-
nepaTypa Bo3ayxa B utone coctasnaet 18,4 °C. B 35—40 % cayyaeB camble BbICO-
Kue TemnepaTypbl BO34yxa Habto4aoTcsa B aBrycte Uamn B MtoHe. MaKcMMasbHble
cpefHemecAYHble TeMNepaTypbl BO34yxa B 3TM MecAupl Konebatotca oT 21,0 go
22,1 °C. na neTta xapaKTepHbl TakKe 0bunbHble MBHEBbIE 0CaAKU. ABCONIOTHAA
MaKcMMaibHasa TemnepaTtypa Bo3ayxa — 37,0 °C npuHATa Kak abCcontoTHbIA MaKcu-
Mmym ans 30-KMNOMeTPOBOM 30HbI 1 Naowaakm A3C.

B nepByto NONOBUHY OCEHM, HAYMHAA C CEHTABPSA, YAEePKUBAETCA NpenmyLLec-
TBEHHO cyxad Tennaa noroga 6e3 ocagKoB. Bropaa nonoBMHa OCEHM XapaKTepu-
3yeTcA 6ONbLWIMM KOIMYECTBOM NACMYPHbIX AHEW, OBNOKHbIMU OCaiKaMK U gau-
TeNbHbIMKW TYMaHaMu. MpoxoxKaeHne 3anagHbIX ULMKAOHOB B 3TOT NepMoa HepeaKo
COMPOBOXAAETCA YCUNEHNEM BETPA U rONI0NeA0M. XapaKTep aTMOChEPHON LIMPKY-
NAUMM BO BTOPYIO NOJIOBUHY OCEHU NPUBANNKAETCA K 3SMMHEMY CE30HY.

CpepgHAna rogosan OTHOCUMTENbHAA BAAXKHOCTb cocTtasnsaeT 79 %. CpegHerogo-
BaA 061a4HOCTb COCTaBAAET No obuel obnayHoctM — 6,7 6anna u No HUKHeM o6-
nayHoctu 4,9 6anna.

Mo KonnyecTsy BbINABLUMX OCAAKOB PACCMATPMBAEMbIN PAOH OTHOCUTCA K 30HE
[0CTaTOYHOrO YBNAXKHEHMA. [040Bas cymMa 0CafKoB cocTaBnsfeT 667 mm. B Tennbii
nepuog, roga Bbinagaet okosno 70 % rogoBon cymmbl ocagKoB. CpegHee YNCIo AHel C
0CaKaMM B npeaenax 30Hbl 163 AHA. Y4Cno AHEeN co CHEXHbIM MOKPOBOM B CpeLHEM
coctasnset 90 gHel. CpeaHAn AeKagHas BbICOTa CHEXHOro Nokposa 12 cm, Hanbonb-
wasa — 52—53 cm. fogoBas cymma UCMapeHus ¢ NOBEPXHOCTM Cylwn (CymmapHoe Uc-
napexHue) 538 mm, Hanbosnbliana mecAadyHan cymma (106 mm) npuxoguTca Ha utonb. B
3UMHME MecALbl CYMMapPHOE NCNapeHne MMEET HauMeHbLUME 3HaYeHNA (2—7 mm).

Hanbonblnx 3HaYeHU coNHeYHas paguauusa SOCTUraeT B UIOHe—MUIONE, Ha-
MMeHbLINX — B HoABpe—aekabpe (puc. 1.1). loaoBaa cymma NpAMOM CONHEYHOM
pagmaummn B 30He XAIC cocTtasnaeT 1650 Mx/m?, pacceaHHon — 1870 MO/ m?.

[0L,0BOM X044 CpeAHUX MEeCAYHbIX TEMNepPaTyp BO3AyXa HAa TEPPUTOPUM 30HbI
XA3C xapakTepusyeTca HanboNbLLMMWN 3HAYEHUAMM B UD€ U HAUMEHbLUMMU — B
AHBape (puc. 1.2).

lnobanbHble M3MEHEHUA KAMMmaTa, KoTopble HabnogatoTca B nocnegHue ge-
CATWUNIETMA, CKa3a/IMCb N HA TemnepaType Bo3ayxa B 30He XADC. TakK, 3a nepuog ¢
1996 no 2007 rr. no AaHHbIM MeTeocTaHuum LLleneToBKa cpeaHAA mecadyHasa Temne-
paTypa Bo3ayxa (3a UCKNtoueHneM ceHTABpA) bblna Bblle cpegHein MHOroneTHewn:
3umon Ha 1,4—1,5 °C, B Tennbit nepuog roga — Ha 0,4—1,0 °C. CpegHnan rogoBasn
TemnepaTypa BO3AyXa NpeBblwana cpesHo MmHoroneTHow Ha 0,6 °C.
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Puc. 1.1. 3meHeHMe BeNMYMHbI NpAmoit (1) u pacceAaHHOM (2) CONHEYHOM paguaummn Ha NPoTANKe-
HUK roga B parioHe XASC

Puc. 1.2. TopoBaa AMHaMMKa abCoNtOTHOM MaKcMmanbHoM (1), cpeaHemecsyHol (2) u abcontoTHOM
MWHMMaNbHOM (3) TemnepaTypbl Bo3ayxa B paiioHe XAIC 3a nepuog, 1945—2007 rr.
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Puc. 1.3. CpeaHemecayHble NnokasaTesn CKOpPoCTM BeTpa B paioHe BO XASC (no AaHHbIM meTeo-
ctaHuumn XA3C) no rogam uccnegoBaHuii: 1 — makcMmasnbHble, 2 — cpeaHue, 3 — MUHUMMAbHbIe

B TeyeHue roga Ha TeppUTOpPMK 30HbI HabnoaeHns XAIC npeobnasatoT BETPbI
3anagHbIx pymbos. MoBTOPAEMOCTb 3aNagHOIO HanpaBAeHUs BeTpa CoCTaBaseT
20,4 %, oro-3anagHoro 1 cesepo-3anagHoro cootseTcteeHHo 12,3 n 12,5 %. BeTpobl
IO’KHOTO Hanpas/ieHUA cocTasnAtoT 15,7 %, oro-soCcTovHOro HanpasneHna — 14 %,
CEeBEepHOro M BOCTOYHOro HanpasaeHna — no 10 % u BeTpbl ceBepo-BOCTOYHOIO
HanpasneHna — 5,4 %. Konnyectso wimnei B TeyeHme roga pasHo 11,9 %. B pas-
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Mecaupl

Xl

Xl
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HanpasneHue seTpa
A b

Puc. 1.4. PacnpegeneHune HanpasaeHus seTpa no mecauam: A — 1998 r.; 6 — 2009 r.

pe3e OTAe/IbHbIX CE30HOB Hambo/bllee KOAMYECTBO LWITWUIEN OTMEYaeTca IETOM
(19,4 %).

Mo gaHHbIM meTeocTaHuum XA3C B nepuos NpoBefeHUsa Halwux nccnenosa-
HUI MUHUMANbHbIE CpegHEeMECAYHble 3HAYeHMA CKOpOCTK BeTpa b6bian ot 0,3 Ao
2,5 m/c, MaKCcMmanbHble 3HaYeHNA B 3TOT nepuog Konebanucs B 66blIem anana-
30He — 0T 2,2 A0 14,7 m/c (puc. 1.3). MuHMManbHbIe NoKasaTenum ycpeaHeHHbIX 3a
MecsL, NoKasaTenen CKopocTM BeTpa 6binn B NeTHUI nepuog, 6o/bluen YacTbio B
ntose—aBrycTe, a TaKKe B ceHTAbpe. OTMeYeH TPeH, CHUXEHMA CKOPOCTM BETPA B
1999 r. u yBennyenua — B 2007 r.

B paiioHe BO no mecAuam M ce3oHaM XapaKTepHO BMNOJIHE BblpaXKeHHoe npe-
obnagaHue BeTPOB 3anagHoro HanpasnaeHusa (puc. 1.4). HeckonbKo OT/MYanuUChb
ycnosua 2005 roaa, Koraa BeCHOM M B NepBble MecsALbl 1eTa npeobaananv BeTpbl
3aMagHOoro HanpaB/ieHWA, @ 3aTeM, HAUMHAA C aBrycTa — CEBEPHOIO U BOCTOUHOrO.
OfHaKko bonee xapakTepHbiMK ana parioHa BO XA3C cneayeT, BUAUMMO, CUNTATL
ycnosua 2009 .

CpeaHnas rofoBas CKOPOCTb BeTpa pasHa 2,7 m/c. HaumeHbluasa cpeaHas me-
CAYHan CKOPOCTb BeTpa Hab/1loAaeTca B IeTHUE MecALbl U cocTasnsaeT 1,9—2,2 m/c
(XmenbHuUbKa..., 2008).
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EcrecTBeHHbIe BogHble 06bekTbl B paroHe XAIC

B paiioHe XA3C pacnonioxeHbl NpupoaHble (peku, o3epa)
M TEXHMYECKME BOAHbIE OOBEKTbI, KaK CBA3AHHbIE C BOLOEMOM-OX/1aguTenem, Tak
W HEe UMEIOLLME C HUM TMAPONOTMYECKON CBA3M.

Haunbonblueli pekoit B 30He XAIC aBnseTtca p. fopbiHb C HAMBONbLWMMMK NPUTO-
Kamu Bunusa, LiBeTtoxa, YTKa 1 MHunoi Por. Bce pekun oTHocATcA K baccenny p. Mpu-
nsaTU. B ycnoBumax NaBofKa peKu BbIXoAAT 13 6eperos, 3a11MBas 3Ha4YUTENbHbIE N10-
Wwaam nommsl.

Peka [OpbIHb OTHOCUTCA K peKam paBHMHHOTO TUMa, ee 06LWasn A/MHA COCTaBAA-
eT 659 Km, 0buwana naowaab Bogocbopa — 27700 Km?, B npeaenax 30-KnaomeTpo-
BOM 30HblI XA3C peKa npoTeKaeT Ha NpoTsxeHnn 157 kKm. LUnpunHa pekn pgocturaet
30—40 m, rybuHa coctasnsaeT 0,6—2,5 m. CKOPOCTb TeYEHMSA Ha Naecax He3Hauu-
TenbHa (0,1—0,3 m/c), a Ha nepekaTtax Bo3pacrtaeT o 0,5—1,3 m/c (Mani piuku...,
1991).

Peka Bunua asnaetca nesobepexkHbiM nNpuTokom p. fopuHu. Obwaa anvHa
peku 77 Km, obuan naowanb sogocbopa 1815 km?. B npegenax 30-KnaomeTpo-
BOM 30HbI XADC p. Buausa npoTekaeT B CPeAHEM U HUMKHEM TeyeHUU. Bogocbop-
HaA naowaap p. Bunanm B npeaenax 3oHbl coctasnset 1055 Km2. Pycno u3suamcToe,
npeobnagatowan wupuHa pycna 5—10 m, rnybuHa 1,0—2,0 m, CKOPOCTb Teye-
Hua — 0,45—0,60 m/c. Mo ctapomy pycay p. MTHWAoM Por naBogKoBble M YaCTUYHO
[APEeHaXKHble BOAbl U3 BOAOEMA-OXNAAUTENA MOTYT cOpacbiBaTbCs B p. Buaua. Peku
fOpbIHb 1 BUAKWA XapaKTepm3yoTca peskum yBesndyeHnem rybuHbl ot 6epera u He-
3HAUYUTENIbHbIM Pa3BUTUEM BbICLUEN BOAHOW PACTUTENIBHOCTH.

OfHMM M3 NpaBobepPerKHbIX NPUTOKOB P. BUnnm, Ha KOTOPOM co3aaH BOAoEM-
oxnaautenb XAIC asnsetca p. MTHunoin Por. Becb 6acceiiH MHunoro Pora HaxoauTcs
B 30-kunomeTtpoBoli 30He XAIC. [IinHa pekn cocTasaseT 28 KM, naowagb Bogo-
cbopa 201 KM% YacTMYHO, HUKe C. BeNOTUH, peKka UCKYCCTBEHHO crnipAmeHa (Ka-
Ha/IM3MpPOBaHa), WKpUHa pycna 3—4 M, rybuHa B meKeHb coctasnaeT 0,2—0,5 m,
cpeaHan ckopocTb TeyeHus 0,3—0,7 m/c. Ha peke (B c. BUnOTUH) co3aaH npya
Aamboi BOOOCAMBA, KOTOPbIN OCYLLECTBAAET PEryasaumio MeXeHHOro CToka. Mo
NPOEKTHbIM AaHHbIM BOAOEM-OXN3AUTENb EKErogHO aKKYMyUpPYeT CTOK p. MHu-
noit Por o6bemom 0Kono 19 maH. m3. CpeaHWit MHOTONETHUIA CTOK COCTaBaseT
24,12 mnH. M3, Becb CTOK peKu MoAHOCTbIO akkymyanpyetca 8 BO 1, cnegosatens-
HO, U3bIMAETCA U3 CTOKA p. Buana nocne sBnageHuns B Hee p. MHunaoii Por.



CUCTEMA OXJIAXKAEHUNA
N TEXHUYECKOIO
BOAOCHABXXEHUSA

Cuctema BogocHabxkeHua XA3C cocTouT U3 AByX NoAcuUc-
TEM — OX/IAXKAAOWEN LUMPKYNALMOHHOW BOAbl U TEXHU-
YyecKoro BogocHabkeHua. Kpome 3Toro, cyLlecTsytoT aopy-
rme BOAOMO/Ib30BATE/NM, @ TaKKe MCTOYHMKM COPOCOB.

Cuctema UMPKYNALMOHHOIO BOZOCHAbXKeHWA, npea-
Ha3HaYeHHaa Aaa OXNaAXKAEHWSA KOHAEHCATOPOB TypPOWH,
COCTOUT U3 Bogoema-oxnaautens (puc. 2.1, 1), oTKpbITOro
noasoAAwWero KaHana (2), noaBoAsLMX CTaNbHbIX Hanop-
HbIX UMPKYNALMOHHbIX BOAOBOAOB, OTBOAALMX CTaslbHbIX
M Kene3obeToHHbIX BOAOBOAOB, OTKPLITOrO OTBOAALLErO
KaHana (3). Paboty Kaxgoro ns apyx asHeprobiokos obec-
neuynsaeT ogHa 6ao4yHas HacocHaa ctaHuusa (BHC) (4).

UMpKynaumoHHble Hacocbl Ha BHC pabotatoT B AByX
peXKMMmax CKOpoCTU. Bbibop pexkmma CKOPOCTM 3aBUCUT OT
BPEMEHM roga 1 COOTBETCTBEHHO TeMMNEPATYPbl OXNaXKaa-
touleli Boapl. Mpu pabote Ha 1-i CKOPOCTU pacxod BoAbl
no ogHOMY LMpKHacocy paseH 31 Tbic. m3/u. Bcero ans ye-
TbIPEX UMPKHACOCOB 0bwuii pacxod Boapl no ogHon BHC
paseH 124 Tbic. M3/u. MNpun pabote 2 sHeprobaokos 06-
WM pacxom obopoTHOM BoAbl cocTasnsaer 248 Tbic. m3/y
(5,95 maH. m3/cyT). Mpun pabote Ha 2-11 CKOPOCTU pacxon,
BOAbl MO OAHOMY LMpKHacocy paseH 50 Tbic. M3/u, Bce-
ro no BHC — 200 Tbic. m3/u. Mpu B pabote 2 aHeprobo-
KoB 06LWmin pacxon coctasnaer 400 Tbic. m3/y (mocturaer
9,6 MaH. M3/cyT). B xonogHoe Bpemsa roga LMPKHACcOCHI
BHC pabortatoT Ha 1-i1 ckopocTu, a B Tensioe Bpems roga
06bIYHO — Ha 2-i1.

Kak npaBusio, Ha NPOTAXKEHUM OKOMO ABYX MecsLeB
B roZly B NeTHWUI nepuog, oanH M3 6NOKOB BbIBOAWUTCA Ha
naaHoBO-NpeaynpeauTenbHbli pemoHT. Mpu 3aKcnayaTa-
MM TONIbKO 0AHOro aHeprobaoka A3C B NeTHUI nepuos
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2. Cucrema oxsnadXKAEeHUS U TEXHNYECKOro BOAOCHO6)K9HM9I

Puc. 2.1. Cxema BogoOCHab»eHus XA3C
(nosicHeHWs Mo Hymypauuu B TEKCTe).
MyHKTUPHbIE IMHUM NOKa3blBalOT GUb-
TPaLUMOHHbIA CTOK M BO3BpalleHue ero
B BOAOEM CMeLuasbHOW HaCOCHOM CTaH-
uuen)

A3C npv BblBOAE €ro B NAaHOBbIN pe-
"4 MOHT, UMpKynauMa u cbpoc no-

JOrpeTbiX BOA B BOOEM NpeKpa-
Wwanncb. B nepunoga akcnayataumm
2 3HeprobsoKkos nogobHoe ABne-
3 HWe 6blI0 OTMEYEHO TO/bKO Je-
Tom 2008 ropa, Korga oba 6n10Ka
He paboTanu.
Cuctema oxnaxgeHus notpe-
6utenei rpynnbl «A», OTHOCUTCA
K obecneuymBatollen cuctemy be-
30nacHocTU. Cuctema coctouT m3
Tpex He3aBMCUMbIX APYr OT Apyra
KaHa/0B OX/1AXKAEHUA U U30IMPOBaHa OT APYrMX CUCTEM BOAOCHAbXeHMA. B Kauec-
TBE OXNagauTenel oas Kaxkhoro KaHana npuHATbl 6pbi3rasbHble 6acceiHbl, pacno-
NOMKeHHble Ha TeppuTopumn ASC. PacyeTHbli pacxon B cucteme — 9000 m3/u ans
ofHOoro aHeprobs1oka, 3000 mM3/u Ha KaxKAbI KaHaN oxNaxKaeHus, Npu paboTe AByX
3Heprob,10KkoB 310 coctasmT 18000 m3/u.

Cuctema oxnaxgeHus noTtpebutenei rpynnbl «B» npegHasHavyeHa gna ox-
NaXKAeHWA HEOTBETCTBEHHbIX NoTpebutenen (TypbuHHOE U reHepaTopHoe obopy-
OOBAHME), PACMONOMKEHHbIX B PEAKTOPHOM M TypbMHHOM oTaeneHusx. Cuctema
MCNONb3YeT ANA OXNaxKAeHUsa Bogoem-oxnaauteno A3C 1 ruapasanyeckn cBsdaHa
C LMPKYNSALMOHHOM CUCTEMOMN OXNaxKAeHus. PacyeTHbI pacxoq, BoAbl B cucTeme
oKo/10 7000 m3/u ana ogHoro sHeprobaoka, 14000 m3/y — npu paboTe ABYX 3HEPrO-
610KOB.

Bogoem-oxnaautenb A3C npeacraBnset coboi MCKYCCTBEHHO CO34aHHbIN BOA-
HbI 06BEKT Ha p. MHunomn Por (5). Bogoem BbITAHYT B CEBEPHOM YacTU C BOCTOKA
Ha 3anapg, B Oro-BOCTOYHOM HanpasieHuMu B BuAe 60nblIOro 3an1Ba, B KyTOBYHO
YyacTb KoToporo Bnagaet p. lHuaol Por. B ceBepHOM YacTn BOZOEM OrpaHUYMBaET
3eMAHasA NAOTUHA AJMHOM OKOJI0 7 KM, C MaKCMMasibHOM BbicoTolM 14,7 m, oTKOC
KOTOPOW yKpenaeH 6ETOHOM CO CTOPOHbI BOAOXPaHUIMLLA.

B 3anafHoOM 4acTU NAOTUHBI MMEETCA CIMBHOE COOpPYKeHWe ana cbpoca na-
BOZKOBbIX BOZ Yepes KaHan (7, cm. puc. 2.1) B p. Buauto (8). Nepenuns yepes ato
YCTPOMCTBO NPOUCXOAUT AOCTATOYHO peaKo. 3a nepuog ucciefoBaHMn HaMmu Ha-
6ntopanca NeTHUIA NaBOAOK U NOCTYN/AeHWe BOA B pP. Buans tonbko B 1999 r. [pe-
HaXKHbI KaHan nepexsaTa GUALTPALMOHHOIO NOTOKA (6) PacnonoXKeH BAONb HU-
30BOr0 OTKOCa 3eM/ISIHOM NNOTUHbI. KaHan npeaHasHayYeH 15 CHUXKEHWUS KPUBOIA
Aenpeccun B Tene NAOTMHbI, NepexsaTa APEHAXKHOIo NOTOKa BoAbl U No4BOAA €ro
K HACOCHOW CTaHUMM NepeKkaykm GUAbTPALNOHHbIX BOA, C MOMOLLbI KOTOPOI gpe-
Ha*KHaA Boaa Bo3BpaLaetca B BO. [poekTom npeaycmaTpmBaeTcsa NOCTOAHHAA ne-
peKayKka ApeHaxkHbix 8o B BO.
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2. Cucrema oxsnicOKAEHNS U TEXHUYECKOTO BOAOCHG6)KeHMﬂ

B BOCTOYHOM YacTK BoAOEMA PaCMnofioXeH nogsogAawmi kaHan (MK), annHon
0Ko0/10 1,6 KM, WMpPUHA No 3epKany okono 90 m, rybuHa ot 8,0 ao 9,0. Ha paccrosn-
HMM oKosio 700 M OT BXOAa B KaHan Ha AHEe HaxoAMTcA BO3BblWEHWE A0 ryOuHbI
6,2 M. Nnowaab ceyeHNn KaHana cocTasaseT okono 500 m?2 LWnpuHa nogsogHoM
YyacTu oTkoca okono 30 m. bepera KaHana 06aMUOBaHbI HETOHOM, NoWaab ABYX
6ETOHHbIX OTKOCOB, HaxoAALMXCA Nofd BoAown cocTaBaseT 6onee 90 Tbic. M2, Mpwu
LWMPUHE MEeCcYaHO-TPaBMMHOIO AHA KaHana okono 35 m, ero njaowaab CocTaBaseT
OKO0/10 56 TbiC. M%, 06beM BOAbI B KaHane cocTaBaseT okono 0,8 maH. m3. Ha rybu-
He 6 M No BCEWN ANMHE KaHana NpoxXoamnT ropM30HTabHbIN ycTyn (6epma) WupuHom
2,5 m.

OTtBoaAwmMiA (cbpocHoit) KaHan (OTK) nmeeT AANHY OKONO 4 KM, Ha NPOTSAXKe-
HUM 700 m oT cbpoca nepsoro 610Ka b6epera 06anUOBaHbI 6eToHOM, Aanee Ao
BbiXxoZa B Bogoem — webHem. [IHO KaHana npeacTaBfeHO 3auneHHbIM WebHem.
Iny6uHa KaHana okono 4 m, WnpuHa okono 50 m, naolwaab ceyeHma 160 m?, ob6bem
BOAbI B KaHane cocTtaBnseTt okono 0,4 MaH. m3,

Bogoem-oxnaamntenb cBA3aH ¢ p. fopbiHb (9) Yepes KaHan, Bogoem-Kapbep (10)
M HACOCHYIO cTaHuMto. MoaKayKa AONONHUTENbHOM BOAbl NPOU3BOAUTCA NPU He-
06X04MMOCTM NONONHEHUS BOAOEMa-OX1aanTena. HacocHana ctaHums 4o6aBoYyHOM
BOAbI paccymTaHa Ha 3abop BoAbl pacxogom a0 30 m3/c. K HacocHoW cTaHumMmM Boaa
n3 p. fopbiHM (Yepes Kapbep) MAET CAMOTEKOM MO KaHany ganHo 2,4 Km. MNpun aTom
Npw NOHWMKEHUM YPOBHA BoAbl B p. [OpbIHb K rpaHuLe, NpM KOTopol He obecne-
YMBAIOTCA PACXo/bl PEKM B Konmyectse 6 m3/c, HacOCHasA CTaHUMA aBTOMATUYECKM
OTKAtoYaeTcA. KaHan Ha ydacTKe nepes HaCOCHOM CTaHUMEN MMEET LWWMPUHY 32 M r
MaKCMMasbHyto ryouHy 4,0 m. PacTuTenbHOCTb nogxoamuT 6amnsKo K bepery. bepe-
ra KaHafia 3apoc/iv BbICLUMMM BOAHbIMW pacTeHUAMM. [Torpy»KeHHble BbiCLUME pac-
TEHMA OTMEYEHbl MOYTM MO BCEMY CEYEHUIO KaHana.

Bogoem-kapbep (10) MmeeT AOCTAaTOUYHO 3HauuTenbHble pasmepbl (1130 x
500 M) 1 cnoXHbIM penbed AHA, YTO NOKA3aaAM NPOMEpPbI C MOMOLLbIO 3X0N0Ta,
XapaKTepusyeTcs 3HaYMUTENbHbIMU INyBMHaMKM (MaKCMManbHan Ha TPaHCeKTe, rae
nposoaMnu 6aTUMETPUYECKYIO CbeMKY, cocTaBuna 8,9 m). [IHO B Kapbepe B OCHOB-
HOM 3aU/IeHHOE.

Opyroin Bogoem-Kapbep B nonme p. [OpbIHU ABNAETCA BOAOUCTOYHUKOM ANA
060pPOTHOW CUCTEMbI BOAOCHABXKEHWA OTBETCTBEHHbIX NOTPEBUTENEN 06LLEN MOLLL-
HocTblo 0,3 M3/c, a Tak:Ke BOoAbl ANA XMMBOJOOUYUCTKM.

B toro-BocTo4HOM Yactu npomnaowaakm XA3C pacnonaraeTca OTHOCUTENIbHO
HebonbLlWOWN BOAOEM — LUNAMOHAKONUTENDb A1A NPUEMa NPOAYBOYHbIX BOA OCBET-
nuTenei, obbem BogoeMa CoCTaBAAET OKOO 56 Tbic. M3, pasmep 410 x 180 m, Tem-
nepaTtypa ectecTBeHHas. B WunamoHakonutenb npu pabote AByx sHeprob610KoB (no
nHpopmaumm ON XA3C) noctynaet 10 m3/u wnamoBsbix Bog,. Mpu 3TOM KOANYECTBO
lnama ocedalollero B LWaamoHakonutene — okono 370 m3/roa. Usnnwek soabl
MOMKeT cbpacbliBaTbCA B BOLOEM-OX/1agUTEND.

Ha tepputopum XAIC HaxoaAaATCA OUMCTHbIE COOPYKEHUA CTOUHbIX BO4, I. HeTe-
WMH M NPOMMIOLWAAKKN CTaHUuK. Boapbl M3 Buonpyaos no Tpybonposogam nonaja-
IOT B BEPXHIOIO YacCTb OTBOAALLErO KaHana. Koanyectso cOPOCHbIX BOA M UX COCTaB
paccMoTpeHbl B pasgene, CBA3aHHOM C FTMAPOXMMUYECKUM PEKMMOM.
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ABNOTUYECKME XAPAKTEPUCTUKU
nycnoemsa OBUTAHUA
rMmaAPOBMOHTOB

B BOAOEME-OXJIABUTENE

3.1. MOPDPOMETPUUECKAS
XAPAKTEPUCTUKA

Mo NPOEKTHbIM AaHHbIM NaoWwaab Bogocbopa Bogoema-
oxnaautena coctasnsetr 195 KM?, oTMeTKa HOpPManbHOro
noAanopHoro yposHa (HMY) — 203,0 m, 06bem npu HMY —
120 maH. m3, naowaab 3epkana npu HMY — 20 km?, npoTs-
YeHHoCTb 6eperosont MMHUKN 20,4 KM. Penbed noxka otiu-
YaeTcA HEPOBHOCTbIO, CpeaHAA rybuHa Bogoema — 6 M,
MaKcumanbHaa — 12 m?l, rybuHbl Ao 3 m cocTasnsioT
oKono 40 % nnowaan akBaTopuu. YaenbHaa TennoBas Ha-
rpyska npu pabote 2 6a10kos AIC — 209,5 Kkan/m? - u.

Bogoem-oxnaautenb ycnoBHO Obln pasaeneH Ha KBag-
paTbl CO CTOPOHOM 1 KM, YTO NO3BOAWMIO BblAENUTb NATb
palioHOB: CEBEPHbIN (NPUNJIOTUHHbIN), 3aNagHbIN, LLEeHT-
panbHbI BOCTOYHbIN, OXKHbIM (puc. 3.1.1).

Hawwn onpepeneHna mopdpomeTpuyecKkmnx xapakTe-
pucTMK BO noKasasu, YTO OHW HECKO/IbKO OTAMYAlOTCA OT
NMPOEKTHbIX. Ha OCHOBAHWWM AaHHbIX MPOEKTHbIX CbeMOK
MECTHOCTU C OTMETKamM BbICOT Obln MpoBeaeH pacyeT
naowaan AHa sBogoema mexay msobatamu (Tabn. 3.1.1),
a TaKXe paccyuTaHa naowaab AHa mexay nobatamu B
Kaxkaom paioHe BO XA3C (Tabn. 3.1.2).

B KaXgoM palioHe MOXHO BblAeINTb AOMUHUpPYLOLUE
rnybuHbl — Te, Ha KoTopble npuxoautca 6onee 20 % nno-
Wwaan paioHa. Tak, ana cesepHoro — ato 10—11 m (25 %
naowaamn parnoHa), sanagHoro — 11—12 m (30 %), BoC-
ToYyHOro — 4—5 m (26 %), ana toxkHoro — 3—4 m (25 %),
ONA ueHTpanbHoro — 6—7 m (26 %).

B B 3anagHoi YacTv Bogoema Hamu 6binu 3aduKcMpoBaHbl rybu-

Hbl OK0/10 19 m.



3. A6roTnyeckne XapaKTeEPUCTUKN M YCIIOBUSI O6UTAHNS rMAPO6GHMOHTOB

Tabnuya 3.1.1. Nnowasb AHa Bojoema- OnpepgeneHve nnowagen AHa Mex-
oxnaautens XA3C mexay usobaramu. Ay w3obaTaMu NO3BOMMAO OLEHUTb 06b-
Fy6ura, | Mrowans,| y6ura, | Mrowans, | €M BOAbI MOCIOIAHO  Mexady rnybuHamm
" K2 " K (tabn. 3.1.3). O6wmit obvem BO XA3C ocra-
BuA 151 maH. m3.
0—2 | 0,864 | 7—8 1,445 [nsa v BepudurKaLmmn faHHbIX, MONYYeH-
2—3 | 0,936 | 8—9 1,776 HbIX MO KapTe, WCMO/Jb30BaiM MaTepuansbl
3—4 | 1,157 | 9—10 | 1,842 KOCMUYECKON CbeMKu (caliT www.maps.
4—s | 1405 |10—11| 1494 google.com). MacwTtab CcHMMKa CcOCTaBWA
6—7 | 1,829 | 12mu 0,009 A P t zp
6onee 33710, YTO OHa cocTtasnsaeT 15,4 Km?, TO ecTb
Beero 15,369 COOTBETCTBYET MO/MYYEHHON No KapTe. Kpo-

Me TOro, onpeaennunn AAnHy NoABOAALLEro
KaHana — 1,6 Km n oteogawero — 1,2 Km o
nosopoTa n 2,7 KM — nocae nosopoTa. JanHa nAoTuHbI coctasmaa 6,850 km.

Penbed gHa Bogoema onpeaenaeTca He TO/IbKO eCTeCTBEHHbIMU MOHUMKEHUSA-
MM, CBA3AHHbBIMW C TEM, YTO OH CO34aH B NOMME PEKU, HO M TEXHONOTMEN ero co3aa-
HUWA. B 4acTHOCTM, B palioHe NAOTUHbI HbINO N3BATO BO/bLLIOE KOANYECTBO MPYHTA
017 ee CTPOUTENbCTBA, @ TaKXKe CYLLECTBYIOT 3HaYMTe/IbHble KaHanoobpasHbie yr-
nybneHuns Ha BxoAe B NoABOAALLMIA KaHan (rnybuHa Ao 12 m wupuHa okono 300 m)
M Ha BbIxode oTBogsAwero (rybuHa oo 8,4 m).

PacnpeneneHue rmybuH B BOCTOYHOM palioHe, rae NPoBOAMAM UCCAeL0BaHMUA
pacnpegeneHusa 3006eHTOCa No TpaHCeKTe oT bepera Ha pacctoAaHue 6onee 350 m,
[0CTAaTOYHO XapaKTepHO 419 MEIKOBOAHbIX 30H 3anafHOro, BOCTOYHOIO U FOXKHOTO
palioHOB. XOTA B OXXHOM paioHe, B 30He Manblx rybuH (0,5—1,0 m) Bo3pacTaHue
rnybuHbl nponcxoaunT 60see NnasHo.

Tabauya 3.1.2. Mnowanb AHa Mexay M3ob6aTamm No Kaxkaomy panoHy, Km2.

rny6buxa, m CeBepHblit 3anagHbin LleHTpanbHbIM BocTouHbIM1 HOsKHbIN
0—2 — 0,249 — 0,160 0,455
2—3 — 0,239 — 0,156 0,541
3—4 - 0,264 0,033 0,234 0,626
4—5 - 0,287 0,064 0,521 0,533
5—6 — 0,309 0,155 0,312 0,209
6—7 0,298 0,207 1,045 0,184 0,095
7—8 0,221 0,284 0,791 0,149 —
8—9 0,430 0,360 0,961 0,025 —
9—10 0,656 0,545 0,581 0,060 —
10—11 0,888 0,175 0,251 0,180 —
11—12 1,048 0,5 0,079 — —
Bonee 12 0,009 — — — —
Ob6wasn naowaab 3,550 3,419 3,9590 1,981 2,459
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3. A6MoTnyeckune XapaKTepPUCTUKH M yCII0BMSI OGUTAHNS rTMAPO6GMOHTOB
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Puc. 3.1.1. KapTa-cxema Boao-

ema-oxnagutena  XmesnbHuL-
KoW ASC; oTMeueHbl rpaHuLbl
palioHoB

Penbed AHa B LEHTPaIbHOM palioHe U Ha BOCTOYHOM Y4acTKe 3anaZHOoro OT/u-
yaetcs A0BOJIbHO 6ONbWINMU YyBUHAMU U, B LLEIOM, OTCYTCTBUEM 3HAUYUTENIbHbIX
NogHATUIN 1 yrnybneHnin. OgHaKo Ha TPaHCEKTe, KOTopas bblla NPONOXKEHa Yepes
BECb BOAOEM U3 KBaJpaTa b-3 Ha BOCTOK KO BXoZy B NMOABOAALLMI KaHan U3meHe-
HUA YOUHBI BbIIN JOCTAaTOUYHO 3HAaUMTENbHBIMM (pUc. 3.1.2).

Takum obpasom, penbed AHa BO xapakTepmsosancs AOCTaTOMHO 60/bLIOH
CNOXHOCTbIO. pK 3TOM, € 3anaga Ha BOCTOK OTMeyaeTcs obliee NoBbllLEHNE pe-

Tabnuya 3.1.3. O6bem BOAbl NOCNOM-
HO Mexay rnybuHammn Bogoema-oxna-

putena XA3C.

rny6uHbl,| O6bem, |TnybuHbl, | O6bem,
M MAH. M3 M MAH. M3
0—2 | 29,874 | 7—8 |[11,058
2—3 14,469 | 8—9 |10,170
3—4 13,891 | 9—10 | 9,249
4—5 13,188 | 10—11 | 9,658
5—6 12,695 | 11—12 | 7,689
12un
6—7 11,781 | 6onee | 7,680
Bcero 151,402

Nbeda AHa, XOTA U C BbIpaXeHHbIMK Aenpeccusa-
MU.

lpyHTbl Bogoema-oxnaautena XA3C B ue-
NIOM NpeacTaBaaoT cobol Necku pasnyHoM
cTeneHun 3anneHuns. [JHo rnyboKoBOAHbIX y4acT-
KOB CEBEPHOrO M 3aMafHOro PanoHOB NOKPLITO
WJIOM 3HAUYUTENbHOW TONLWMHBI C PACTUTENbHbI-
MM OCTaTKaMM, JIOKa/IbHO C BK/IIOYEHMEM TOpP-
¢da. PYHTbI MEIKOBOAHbIX Y4aCTKOB 3anaZHOro,
BOCTOYHOIO W FOXHOMO palioHOB NpeACTaB/eHbl
YUCTbIMM Neckamu. MpaBUNHbIE TPYHTbI B BO-
JOeme He 3aHMMAIOT 3HaYUTENbHOW NoLWaam
N NIOKaNM30BaHbl NPEMMYLLECTBEHHO Ha AHe
TEXHUYECKUX COOPYKEHUN (KaHasnbl), a Takxe
Ha y4YacTKe BnageHus p. Munoi Por. JHo noa-
BOAALLErO KaHafa NpeacTaBNeHO 3auieHHbIM



3.2. BogHbiii 6anaHc
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Puc. 3.1.2. TnybuHbI Ha TPaHCEKTe OT KBaapaTa b-3 40 BXxoAa B No4BOAAWMMI Ka-
Han (kBagpar E-2)

NMEeCKOM C BKIHOYEHWEM IPaBus, OTBOAALLETO — B NMePBOM TPETU YKPENAEHO IUTbIM
6eToHOM, Janee — rpaBUMHO-NECYaHoe.

3.2. BoaHb1# 6anaHc

Ons nononHeHua BOJOEMA-OXNAAUTENSA MPEenyCMOTPEH
3abop Boabl M3 p. [OpblHb 33 CYET CMEeLMaNbHOro KaHana U 6104HOM HaCOCHOM
CTaHUMK. B oxnagnTenb Tak»Ke BO3BPALLAOTCA BOAbl, KOTOpPble GUALTPYLOTCA Ye-
pe3 3eM/AHY NAOTMHY. B BeretaumoHHbIN Nepuos NoAnUTKA BOAOXPAHUAMULLA
n3 p. [opblHb HE NPOU3BOAMTCA, HYXAbl TEXHUYECKOro BOAOCHAbXKeHUs obecne-
ymBatoTca cpabaTbiBaHMeM pabouyero obbvema BogoxpaHuauwa. MNpu pabote oa-
HOro 3Heprob/s0Ka nogkayka 3 p. lopbiHb A1A NOAMUTKM BOAOEMA-OXNaguTens
He npoussoaunack ¢ 1990r. (8 1996 . 1 1997 r. npousBoAUACA OTOOP BOAbI U3
p. fopblHb 06bemom 0,2 MAH. M3 AN oNPobOBaHMA HACOCOB Ha HACOCHOM CTaHLUUK
nobasoyHol Bogbl). C nyckom aHepro6s0ka N2 2 3HaunTelbHanA YacTb GUAbTPaLU-
OHHOM BOAbl U3 ApPEeHaXKHOro KaHana BO3BpaliaeTca B Bogoem-oxnaautenb. Co-
cTaBnstowme BogHoro 6anaHca BKAKOYAIOT HECKOIbKO Hanbonee BaXKHbIX 31eMeH-
ToB (Tabn. 3.2.1): cTok p. HMnoit Por, aTmocdepHble ocagku, McnapeHume, cbpocsl ¢
OYMUCTHBIX COOPYKEHWUIN, GUNBTPALMIO Yepes Te0 NAOTUHBI.

HeBsizka npuxogHOM M pacxogHol 4yactei 6anaHca CBA3aHa C BO3MOMKHbIM
HeAOYYETOM B OTAE/bHbIX 3NemeHTax banaHca, o4HAKO XOpPOLIO BUMAEH BKAaL OC-
HOBHbIX COCTaBAAOLLMX. B YacTHOCTH, cneayeT 06paTUTb BHUMAHWE Ha AOCTAaTOUYHO
60nbLyto foNt0 B 06LeM BanaHce NOCTYN/IEHUA BOA, C O4YUCTHbIX COOPYXKEHWUM, CO-
NOCTaBUMYHO C BE/IMYMHON OCa[KOB.

BHyTpeHHUI BogoobmeH B BO onpeagensetca paboTon LMPKYNALNMOHHbBIX Ha-
cocoB aByx BHC. Ha npumepe gaHHbIx 2005 r. (Tabn. 3.2.2) BUAHO, UTO Yepes unup-
KYNALMOHHbIE CUCTEMbI OX1AXKAEHUA 060UX 9IHEProbNOKOB NPOXOAUT B MeCSL, OKO-
o asyx obbemos BO.

19



3. A6MoTnueckne xapaKTepUCTUKHN M yCII0B1SI OGUTAHNS rTMAPO6GNOHTOB

Tabauya 3.2.1. SnemeHTbl BogHoro 6anaHca (MaH. m3/roa) Bogoema-oxnaautena XA3C s 2002—

2007 rr. (no gaHHbIM XA3C).

fogpl
CocrasnstoLpe BogHoro 6anaHca

2002 | 2003 | 2004 | 2005 | 2006 | 2007

MpwxoaHas YacTb
CTOK p. MHunow Por 26,16 | 24,48 | 20,67 | 25,7 | 29,97 | 23,12
Ocaggum 6,89 11,17 99 |12,43| 10,74 | 13,49
CHpOC OUULLLEHHbIX XO3AMCTBEHHO-ObITOBbIX BOA, 6,11 6,41 6,68 6,7 6,73 | 6,11
MoanuTtka n3 p. fopbiHb 0,10 0,58 0,09 1,60 | 0,21 | 2,68
Bo3sBpaT ApeHarkHbIX BOA, 1433 | 14,78 | 15,18 | 19,41 | 19,13 | 21,63

PacxogHasA vactb
EctectBeHHOe UcnapeHue 8,07 11,18 | 12,19 | 8,86 | 10,23 | 9,46
JlononHutenbHoe ucnapeHune 12,43 13,17 | 14,56 | 20,72 | 23,23 | 27,08
PunsTpauma Yepes TeN0 NAOTUHbI 34,43 | 32,21 | 29,89 | 31,78 | 31,77 | 32,2
MpuxoaHan yactb, cymmapHoO 53,59 57,42 | 52,52 | 65,84 | 66,78 | 67,03
PacxogHas yactb, cymmapHo 54,93 | 56,56 | 56,64 | 61,36 | 65,23 | 68,74
HeBssa3ska banaHca -1,34 | 40,86 | 4,12 | +4,48 | +1,55 | -1,71

Tabauya 3.2.2. Pacxopg, Boabl Npu pabote Hacocos BHC-1 1 BHC-2 8 2005 T.

Mecas! EHC;l, EHC;Z, Cymma 3a Maecnu,, Cpe,u,HecyTo-lelaﬁ

MJH. M3/mec MJIH. M3/mec MNH. M pacxoa, MAH. M
AlHsBapb 135,78 115,00 250,78 8,09
Pespanb 123,43 103,82 227,25 8,12
Mapt 142,86 112,62 255,48 8,24
Anpenb 111,33 118,12 229,45 7,65
Maii 4,05 125,76 129,82 4,19
MioHb 108,87 116,37 225,25 7,51
Wionb 154,16 127,47 281,62 9,08
Asryct 142,60 119,89 262,48 8,47
CeHTAGpPL 134,13 110,52 244,65 8,15
OKTABPb 134,11 He pabotan 134,11 4,33
Hosbpb 120,83 5,61 126,44 4,21
[Jekabpb 130,30 93,07 223,37 7,21
3.3. AVNHAMUKA BOOHbIX MACC

M3 Bceil COBOKYMHOCTU AMHAMMUYECKUX ABSIEHUIN B BOAO-
eMax OCHOBHaA po/ib B GOpMUPOBaHUM FTMAPOBNONIOrMUYECKOTO PEXKMMa 1 KauecTsa
BOAbI NPUHAANEKUT NepeHocy U NepemellmBaHmto. MepBblit obecneymBaeT BoAO-

20



3.3. AMHamMuKa BOgHbIX MACC

0O6MeH MeXay OTAENbHbIMU Y4aCTKaMKU BOLOEMOB, pacnpese/ieHNe No akBaTopun
Tenna, PacCTBOPEHHbIX U B3BELWEHHbIX BELLECTB, }MBbIX OPraHWM3MOB. [NepemeLun-
BaHWe 06yCcNnoBAMBAET MACCOOBMEH MeEXKAY OTAENbHbIMU CAOAMU U 0bbemMamu
BOAbI, B pe3ynbTaTe Yero NPOUCXOAUT BbiPpaBHUBAHUE PUSUKO-XMMUYECKUX U ApY-
TMX XapaKTepPUCTUK BOAHbIX Macc.

UccnepoBaHue pexxnma TedeHnin B Bogoemax 06bl4HO OCyLLEeCTBAAETCA TpeMA
cnocobamu. MepBblit U3 HUX NpeacTaBAseT cobon HaTypHble U3MEPEHUA CKOPOCTU
W Hanpas/ieHMA TeYEHUI HEMOCPeACTBEHHO HA BOAOEME C MOMOLLbIO Cneunanb-
HbIX NPUBOPOB M NpUCNocobieHnin. BTopolh — Mcnonb3oBaHMe ANnA pacyeTa Xa-
PaKTEPUCTUK TEYEHUI B TOUKE, HA BEPTUKAAN, NO NPOodUAI0 UM B LLESIOM MO BCEM
aKBATOPWUM BOAOEMA 3aBUCMMOCTEN AN MoAeNe, OCHOBAHHbIX Ha SMNUPUYECKMX
COOTHOLLEHMUAX UM TEOPETUYECKUX TMAPOANHAMMYECKMX 3aKOHaAX. TpeTuit cnocob
OLEHKM PEXMMA TEYEHUI COCTOUT B MPUMEHEHUN MeTOA0B GU3MYECKOro Moaenu-
poBaHus. CyulecTsyeT 60/blLUOK Habop NPUEMOB A/1A pacyeTa BeTpoBbIX (apelido-
BbIX) TEYEHW, OPOUTANbHBIX CKOPOCTEN ABUMKEHMSA BOAHbIX YAaCTUL, MPY BOSTHEHUM
W Apyrux BMA0B nepemelteHnn sogbl (TumueHko, 2006).

BONbLWMHCTBO MMEOLWNXCA PAaBOT OTHOCUTENBHO AMHAMMKM TEYEHUN UCXOAAT
13 NonoseHui Teopun IkmaHa (Allender, Saylor, 1979) 1 Teopun NONHbLIX NOTOKOB
LItokmaHa (LLUTokmaH, 1970) n Ceepapyna (MpayameH, 1957). Ha ocHoBe 3TuX Te-
OpuiA co34aHbl METOAbl MOLENMPOBAHMA LMPKYAAUMK Bog, (Penb3eHbaym, 1960;
Welander, 1968). CywecTsylowe mogenu pasaenatoT Ha 04HO-, ABYX- U Tpexmep-
Hble (JobpoBonbckasa u ap., 1981). Kpome Toro, /luk (Lick, 1976) nogpasaenset
MOZENN BETPOBbIX TEYEHUIN HA MHTErPasibHbIE, CTALMOHAPHbIE U HECTALLMOHAPHbIE.
MN3BecTHO geneHne mogenein BeTPOBbIX TEYUEHMI HA SKMAHOBCKME, MHTErpasibHble,
MHOroc/ioliHble U MHoroypoBHeBble (Sheng et al., 1978). Mpu pacyeTe TeyeHul B
03epax UCMOMb3YOT AUHAMUYECKUII MeToA U TPeXMepHble TepMOrMapoAUHaAMMU-
yeckune mogenu (dunatos, 1983).

Hanbonbllee npakTMyeckoe MNPUMEHEHWE MNPU UCCAeL0BaHUAX BETPOBbIX
TEYEHUIN BO BHYTPEHHWUX BOAOEMAX MOMYYWIU ABYXMEPHble B FOPU3OHTa/NbHOM
NAOCKOCTU Mmogenu. TUMNYHbIM NpeaCcTaBUTENEM TaKOro Kiacca ABAAETCA rMapo-
AOMHAMMYECKaa MOZEeNb pacyeTa BETPOBOM UMPKYAALMU NPU NepeMeHHOM 3Ha-
YeHUU KoapduuMeHTa BepTUKanbHOro TypbyneHTHOro obmeHa, paspaboTaHHas
A.N. denbzeHbaymom (1960, 1970). B pasHbix moamnduKaLmMaX OHa Hala npume-
HeHue Npu nccneaoBaHunnax Ha YepHom mn Kacnuiickom mopsax (BaknaHoBcKas n ap.,
1985, TonmaswuH, 1975, TonmasuH u ap., 1969), Ha Hesckoli rybe (AHApees, CoKo-
nos., 1989, MNackosckuin, MonuaHos, 1976, Pyxosel, 1982), Ha benom (/IuTeMHOB,
1972, ®omunyes, /intenHos, 1979), Ha Jlagoskckom (/lyxoBuukuii n gp., 1978) m
OHexckom (Edppemosa, ManblumH, 1989) o3epax, o3epe BaraT (/indwmu, PayTHan-
HeH, 1965), Kaxosckom (TonmasuH, LHanamaH, 1972) u PbIBUHCKOM BOAOXPaHU-
nnwax (bytopuH u ap., 1981) n apyrux sogoemax. MpumeHsnacb 3Ta mogens ANA
Byaakckoro v Ty3noBcKow rpynnbl iMmaHoB MpnyepHOMOpPbA NpU nccneaoBaHUn
ycnoBsuit BogoobmeHa nx ¢ mopem (PoseHrypT, 1974), a Takxe gns OHenpoBCKo-
byrckoro anmaxa (benos, duannnos, 1986).

BO/IbLIMHCTBO 33434, CBA3AHHbIX C OLLEHKOM BAUAHWUA TEYEHUIN Ha PYHKLMOHMU-
poBaHME 3KOCUCTEM BOAOEMOB YKpauHbI, BNOJIHE peLaemo nNpu UCNoib30BaHUN
MEeTo4a «MOJHbIX NMOTOKOB» B TOM BUAE, B KOTOPOM OH NpeacTaBeH Aas cayyas
ManbIx rybuH (BoabuuHrep, NMackosckuii, 1968; PenbseHbaym, 1960; Lin, Lidertse,
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3. A6MoTnyeckne XapaKTepPUCTUKH M yCrI0BMSI OGUTAHNS rTMAPOGMOHTOB

1978). Kak noKkasan onbIT UCMO/Ib30BaHUS 3TOr0 METoAa, pAg, orpaHudYeHuin, obyc-
NIOB/IEHHbIX CTaLLMOHAPHOCTbIO MOAENMN, NPU SKONOTO-TMAPONOTNYECKON OLEHKE U
0CO6EHHO MPY NPOrHO3MPOBAHUM aBUOTUYECKMX KOMMOHEHTOB 3KOCUCTEM Kpyn-
HbIX MEIKOBOAHbIX BOAOEMOB, HEFATUBHOM PONM NPAKTUYECKN HE UTPatoT.

®YHKLMA NONHbIX MOTOKOB Y, TO €CTb GYHKLMA TOKA MHTErpanbHOro nepeHoca
BOAbl, ONpeaensieTca U3 ypaBHeHMUA:

9 Aoy 0. Aoy. 1 ; 7 (1)

— =—ro
& Kox dy Koy 2 T h
rae: h — rybuHa sogoema; A — KO3dGOUUMEHT BEPTUKANBHOTO TypbyneHTHOro
or, o7
Y X

obmeHa; rot, T =——
ox O

— BMXPb TaHreHUMaNbHOTO HanpsixeHusa setpa; T w

T — COCTaBAAOLME TAHTEHLMANILHOTO HANPAXKEHUA BETPA MO OCAM KOOPAMHAT X U
Yy, KOTOpPble ONpeaenatoTcs Yepes CKOPOCTb BeTpa no Gopmynam:

W

T =y, w [ 7, =v,w,|wl

rae y, — napameTp TpPeHuA BeTpa, NPUHATBIA Ana mopei paBHbimM 3,25-107° r/cm3;
|w| — moaynb BeTpa; w u W, — KOMMNOHEHTbI BETPa MO OCAM OpAMHaT.

®PYHKUMA NONHBIX MOTOKOB CBA3bIBAETCA C AMHAMMYECKMMM YKJIOHAMMN NOBEPX-
HOCTM BOAOEMA COOTHOLEHUAMM:

o€ 31, 34, oy )
o 2gph  gph’ x

==y Tz ZF, (3)
3
d  2gph  gph” Oy
roe: 0&/dx n 0 /Oy — YKNOHbI MO OCAM X U y; § — YCKOpeHne cBobogHoro nage-
HWA; p — NNOTHOCTb BOAPI.
[OpU30OHTaNbHbIE COCTABAAIOLME CKOPOCTU TEYEHMA MO OCAM X U y (cooTBeTc-
TBEHHO U U V) onpeaenstoTca 3a Be/IMYMHAMK AUHAMNYECKUX YKJOHOB:

22

u=tegn -7y B8 ZZ) & @)
A 24 ox
T 22

v=""(h _Z)+Mg, (5)
A 24 oy

B ypaBHeHuAXx (4) u (5): z — rnybuHa pacyeTHOro ropM3oHTa.

PacyeT nNons NosHbIX NOTOKOB CBOAMTCA K pelleHuto ypaBHeHua (1) B KoHeu-
HO-pa3HOCTHOW dopme MeToAoM penakcaunin. Mpu sTom 3HaveHUA GyHKLMM non-
HbIX MOTOKOB B rPaHUYHbIX TOYKAxX (Ha KOHTYpe BOAOEMA) MPUHUMAIOTCA PaBHbIMM
HY/10. Ha XKUAKMX rpaHMLaX, TO eCTb Ha Y4aCTKax, Yepes KOTOpble OCYLLEeCTBASETCA
BOO000MeH (peKM, KaHanbl, NPOANBbI), BEIMUYNHBI GYHKLMU OTBEYAIOT 3HAUYEHUAM
NPWTOKA MK OTTOKA. Mo ypaBHeHUsam (4) u (5) HaxogAT 3HAYEHMA YKIOHOB BOAHOM
NOBEPXHOCTU U CKOPOCTEN TEYEHMA HA OTAE/IbHbBIX TOPU3OHTAX.

Mpwn peanbHOM UCMONb30BaHUU CUCTEMbI ypaBHeHUN (2) — (5) Heobxoaumo
YTOUYHUTL PAL, NapamMeTPoB M YCAOBUI. B YyacTHOCTU, Npu onpeaeneHnn Kosapopu-
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3.3. AMHamMuKa BOgHbIX MACC

UMEeHTa BEPTUKaNbHOrO TypbyneHTHOro obmeHa, 4/1a 4ero obbl4HO UCMOob3yeTcs

_ T
dopmyna 4, = mWh , BO3HMKaeT BOMNPOC O 334aHNKN BEeTPOBOMY Ko3bduuneHTy
(0]

a, onpeAeneHHoro 3HadeHus. Pedb MAET He O TOM COOTHOLLEHWUM CKOPOCTen BeTpa
W TeYyeHus, 4To GopMMUpyeTCA B peasibHbIX YCI0BUAX, TO €CTb NPU BAUAHUN Men-
KOBOAHOCTU, KOHUrypaumm 6eperos, oporpadmm MecTHOCTM U APYrUX XapaKTe-
PUCTMK KOHKPETHOro Bogoema. B gaHHOM c/iyyae nmeeTca B BUAY COOTHOLUEHME
MeXAy CKOPOCTbIO BETPA U CKOPOCTbIO BbI3BAHHOTO MM ApelidOoBOro TeyeHus B
YMCTOM BUAE, TO ecTb Ha rybokol Boge. TakMm 06pa3om, MOXKHO MPUHUMATL B
dopmyne (1) B KauecTse BETPOBOro KO3GPULMEHTA NOCTOAHHYIO BESIMYMHY 4, PaB-
Hyto 0,0125 (Penb3eHbaym, 1960).

Bo MHOrMx paspaboTKax Nno pacyeTy TeYeHU MeTOL0M «MOHbIX MOTOKOB» OT-
MeyvaeTcs yAoBAETBOPUTEIbHOE COBMAAEHNE PAaCCUMTaHHbIX U HabaogaemMblix na-
pPameTpoB TEYEHUN.

MNpuBeaeHHan fanee oueHKa peXXmnma Te4yeHUt Bogoema-oxnaguTens Xmenb-
HuLUKoM A3C ocyLiecTB/ieHa HAMU MAaTEMATUYECKMM METOLOM KMOJIHbIX NOTOKOB»
C UCMONb30BaHMEM TEXHUYECKON AOKYMEHTALMM M CNPaBOYHbIX MaTepuanos. B
nTore, NOMyYeHbl CXEMbl TEYEHUI B BOAOEME MPU PA3HbIX TMAPOMETEOPONOTNYEC-
KMX W 3KCMIYaTaUMOHHbIX YCNOBUAX, Ha KOTOPbIX U30ANHUN PYHKLMIA TOKOB YKa-
3bIBAlOT Ha UHTerpanbHoe (cymmapHoe no rmybuHe) HanpaBaeHWe nepemeLLeHus
BOAHbIX MAcC, @ UX FyCTOTa NPONOPLMOHaNbHA MHTEHCMBHOCTM 3TOFO Nepemelle-
HuAa (puc. 3.3.1—3.3.5).

PaccmoTpeHbl cuMTyaLmu, Koraa aKCnayaTupyeTca oaunH uaum aea 6noka ASC B
NeTHWUI nepuog,. YuteHbl MOpdOMETPUYECKME XapaKTEPUCTUKN BOAOEMA-OX1aam-
Tena (rybuHa n popma 6eperoBon NMHUK), BETEP YeTbIpex HanpaBAeHUI cpeaHen
cKopocTh 3 m/c, h 06beMbl BOAbI, KOTOPbIE NPUHUMAIOT yYacTUe B NPOU3BOACTBEH-
Hom LmKne ASC. Bo Bpems paboTbl ogHoro 610ka A9C pacxos BoAbl B paioHe BO-
Ao3abopa npuHAT 55 m3/c, Takoi ke 06bem BoAbl BO3BpaLlaeTcs B Bogoem. Cpea-
HWIA pacxoZ BOAbl BO BPemMs 3KCMyaTaumm asyx 610Kkos npuHAT 80 m3/c.

I B
02 4 6 81012141618
TnybuHa, m

slp.\

Puc. 3.3.1. Cxema TeueHuit (GyHKUMM TOKOB, M?/c) B Bogoeme-oxnagutesne XmenbHuukoi A3C npu
ycnoBun paboTbl ogHoro (A) u aAByx 610KoB (B) M Npu OTCYTCTBUM BeTpa
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3. A6noTnyeckme XapaKTepuCTUKM 1 ycrioBus O6UTaHUs rmpo6MoHTOB

[ T
02 46 81012141618
TnybuHa, m

Puc. 3.3.2. Cxema TeueHmit (dyHKLMM TOKOB, M*/c) B Bogoeme-oxnaauTene XmenbHuuroit ASC npu ycio-
BUAX pabotbl ogHoro (A) n aAByx 610K0B (B) 1 NpY ceBepHOM BETPE CKOPOCTbIO 3 M/C

N B ——
02 46 81012141618
Tnybuna, m b

Puc. 3.3.3. Cxema TeueHuit (GyHKLMM TOKOB, M?/c) B Bogoeme-oxnaguTene XmenbHuugoi ASC npu ycio-
BUAX paboTbl ogHoro (A) n aAByx 610K0B (B) M NPY BOCTOYHOM BETPE CKOPOCTbIO 3 M/C

QL N I B
o Y0 2 4 6 8101214 1618
TnybuHa, m b

Puc. 3.3.4. Cxema TeueHuit (GyHKUMM TOKOB, M3/c) B Bogoeme-oxiaguTesne XmenbHuukoin A3C npu
ycnosumax paboTbl ogHoro (A) v aAByx 6,10K0B (B) 1 NPY 0XKHOM BETPE CKOPOCTbIO 3 M/C
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3.3. AMHamMuKa BOgHbIX MACC

o0 2 4 6 8 101214 1618
TnyBuHa, m

Puc. 3.3.5. Cxema TeueHmit (byHKLmM TOKOB, M*/c) B Bogoeme-oxnaamtene XmenbHuuron A3C npu ycio-
BuAX paboTbl ogHoro (A) n aByx 610KoB (B) M Npy 3anagHOM BETPE CKOPOCTbIO 3 M/c

B 6e3BeTpeHHYI0 NOroAy BOAHbIE MAcCbl, KOTopble copacbiBaeT AIC, NpoMbIBa-
tOT CEBEPO-BOCTOYHYHO NOIOBMHY BOAOEMA-OX/1aAMTeNA U MoNajatoT Ha Bogo3abop
(puc. 3.3.1, A). UameHeHMe mowHOoCTM ASC BAUAET ULLb HA USMEHEHWE MHTEHCHUB-
HOCTM 3TOro TPaH3UTHOro NoToka (puc. 3.3.1, b).

Mpw ceBepHOM BETPE TPAH3UTHbI NOTOK 3HAYMTENIbHO YAAnHAETCA (puc. 3.3.2,
A). OT mecTa cbpoca oH cnefyeT Ha 3anag, a 3aTem, U3MeHAA HanpaBaeHWe K BOC-
TOKY, OMbIBaeT CEBEpPHbI Beper 1 nonagaeT Ha Bogo3abop. Kpome Toro, B BOCTOY-
HOM YacTn Bogoema 0bpasyeTca aHTULMKNOHAIbHAA LMPKYAALMA MOLLHOCTBIO A0
30 m3/c, a y 3anagHoro 6epera — UMKAOHaAbHaA, MOLLHOCTbIO 40 50 m3/c. U3me-
HeHue mowHocT ASC TaKKe He HapyLIAeT KapTUHY unpkynsaumi (puc. 3.3.2, b).

BoCTOYHbIN BeTep MMeeT camoe H1aronpuATHOE BAWAHWE Ha OXNaXKAeHWe
TEN/IbIX BOAHbIX MAcCC, MOCKO/bKY OH BbIHYXA3€ET TPAH3UTHbIN NOTOK ABUIaTbCA MO
camoW ANNHHOW TpaeKTopuu (puc. 3.3.3), a 3To yBEANUYMBAET BPEMSA TEMN00TAAUN.
B LeHTpanbHOM YacTM Bogoema obpasyeTtca 60/bLIan aHTULMKAOHANbHAA LUPKY-
nAaumna molHocTbio Ao 100 m3/c.

HOKHbIl1 BETEP BbIHYKAAET TPAH3UTHbLIN NMOTOK ABUraTbCA MO KOPOTKOM TPaEK-
Topuu (puc. 3.3.4). B TakMx ycnoBuax Tennblie cOpocHble BoAbl NOYTU cpasy nona-
OaloT B NOABOAALMI KaHan, TOrAa Kak OCHOBHAA LIeHTPasibHaA YacTb akBaTopuu
BOAOEMA B 3TO BPeMs 3aHATa 60bLUON LIUKNOHANbHON LIUPKYAAUMEN MOLLHOCTbIO
80 60 m3/c. Kpome 3Toro, y 3anagHoro 6epera 06pasyoTcs HECKONbKO aHTULMK/O-
Ha/IbHbIX LIMPKYAAUMI, Hanbonee akTUBHAA U3 KOTOPbIX MMeEeT MoLLLHOCTb 50 m3/c.

3anagHblii BETEP, TAK Ke KaK U 0XHbIWA, HAaNpPaBAseT TPAH3UTHbIN NOTOK cpasy
oT cbpoca K Bofo3abopy, HO AenaeT 3710 ¢ 60/blUelt UHTEHCUBHOCTBIO, TEM CaMbIM
ele 6o/blIe yMmeHbLlIasA Nepuog Ten100T4a4M U NepemeLlBaHns TeNbIX BOAHbIX
macc (puc. 3.3.5). Ha Bceli akBaTopuK B 3TO BPeEMA BAACTBYET aBTOHOMHasA LUUKIO-
HaNbHasA UMPKYNAUMA molHocTbio 130—140 m3/c. Ee BogHble macchl NpakTuyec-
KM He NPMHUMALOT y4acTmA B NPOLLecce OXNaxaeHMA BOAbI, KOTOpasa UCNo/b3yeTca
ans ASC.

Mo gaHHbIM HabaoAeHUI MmeTeocTaHuMM XAIC 60onblUyo YacTb roaa B palio-
He BOAOeMa-0x/1laauTens npeobnafaroT BeTPbl 3aNa4HOMO U CEBEPHOro Hanpase-
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3. A6MoTnyeckne XapaKTepPUCTUKH M yCrI0BMSI OGUTAHNS rTMAPOGMOHTOB

HWI, T. . B BOAOEMe-0Xx1aguTene Npeobiafaolmmmn ABAAIOTCA TeYEHNA, KOTOpble
npeacTaBaeHbl Ha puc. 3.3.2 1 3.3.5. Takum 06pasom, BETPOBOE BO3AENCTBUE OKa-
3bIBAaeT BECbMaA CYLLLECTBEHHOE BIMAHNE Ha GOPMUPOBaAHME BUOTONMYECKOM CTPYK-
TYpbl NenarMyeckoi Yactn sogoema. Kpome Toro, npu pasinyHbIX METEOYCI0BUAX
CYLLECTBEHHO U3MeHAeTCA IPPEKTUBHOCTb BOJOEMA KaK OX/aXKAatoLen TexHuYec-
KOI cUCTEMBI.

3.4. XAPAKTEPUCTUKA NPO3PAYHOCTU BOAbI

Mpo3payHOCTb BoAbl MO ANCKY CEKKM B BOZOEME-OXNaAM-
Tene B NepBblii Nnepunog 6bl1a OTHOCUMTENbHO HEBbICOKOM (Tabn. 3.4.1). B cpeaHem
no pailoHam BoZoeMa B JIETHWUI Nepuos oHa cocTasnsana ot 1,03 go 1,33 m, a B
oCeHHM (1999 r.) — no 1,42 m.
Mocne Hayana paboTbl 2 3HEpProb10Ka 1 BCENEHMA APENCCEHbI MPO3PAYHOCTb
BOAbI B BOAOEME 3HAUYUTENbHO BO3pocna (Tabn. 3.4.2).

Tabauya 3.4.1. Npo3payHoCTb BOoAbl B Bogoeme-oxnaauTene XASC B nepsblii nepuog uccienosa-
HWU (1998—2001 rr.).

PaioHbI MioHb 1998 1. MioHb 1999 1. OKTABpbL 1999 1. Asryct 2001 r.
CeBepHbli 1,20 1,60 1,30 1,20
3anaaHbii 1,00 1,60 1,60 1,20
LleHTpanbHbIi 1,00 1,35 1,30 1,05
BOCTOUHbIN 1,00 1,60 1,40 1,30
HOKHbIM 1,00 1,45 1,55 1,00
MNoaBoaALMIA KaHan 1,00 1,35 1,40 1,05
OTBOAAWMI KaHan 1,00 0,35 1,40 1,10
CpeaHue 3HaYeHna
no sogoemy 1,03 +0,03 1,33+0,17 1,42 £0,04 1,13+0,04

Tabauya 3.4.2. MNpo3payHoCTb BoAbl B Bogoeme-oxnagutene XA3C Bo BTOpOI nepuog, ucciesosa-
HWU (2006—2010 rr.).

PaioHb! Mionb Mionb Wionb CeHTAbpb MioHb CeHTA6pb
2006 T. 2007r. 2008r. 2008r. 2009r. 2010r.

CeBepHblit 1,70 3,30 3,00 3,00 2,60 2,37
3anapHbiii 2,05 2,90 2,55 3,00 3,00 2,40
LleHTpanbHbIN 2,10 2,20 3,20 3,00 2,60 2,10
BocTouHbI 1,80 2,20 3,50 3,00 2,60 2,20
HOXKHBbIN 1,65 2,00 2,60 2,90 2,00 2,20
MopgoaAwmii KaHan 2,50 2,70 4,00 3,30 2,70 2,30
OTBOAAMI KaHan 1,60 2,00 2,30 2,90 2,60 —
CpepHue 3Ha4yeHuA
no sogoemy 1,91+0,12 | 247+0,19 | 3,02+0,23 | 3,01£0,05 | 2,59+0,11 | 2,26 +0,05
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CesepHbli 3anagHbl UeHTtp BocTouHbI b

Puc. 3.4.1. Npo3payHOCTb BOAbI NO palioHam BOAOEMA B Pa3MyHble ce30Hbl 2006 T.

CpaBHEHME MaKCMMasbHbIX cpes- 45
HIX 3HaquvuZ| MPO3payHOCT 33 nep- aol
Bblli M BTOPOW Mepuoa uccieaoBaHui
MoKasano, 4YTO OHa yBeAWuMnacb B s 351
2,1 pasa. Bo sTopoit nepuop Habno- &30
AANOCb BO3PACTAHWE MPO3PAYHOCTN OT 8 2,5
2006 k 2008 r., a 3aTem — HeKoTopoe I 20k
CHUXeHwue g0 2010 . 8 sl
MpaKTU4ecKkn Bo BCex palioHax co- 277
XpaHANacb 3aKOHOMEPHOCTb M3MeHe- 101 Y =0,058x + 3,720
HWA MoOKasaTens MpPo3pPayYHOCTU BOApbI 0,5+ R?=0,225
no cesoHam (puc. 3.4.1). B 3umHuii ne- L ! L L L

1
puog 2006 r. npo3payHOCTb BOAbI B BO- 0 5 10 15 20 25 30 35
foeme 6bina ot 3,65 1o 4,10 m, B net- Temnepatypa, °C
HWit Nepuoz, CHUXaNacb A0 3HAYEHUN  pyc, 3.4.2. Bsaumocsasb nokasaTeneil npospau-
meHee 1,5m (Ll.eHTpaanbIVI paVIOH). HOCTM M NOBEPXHOCTHOM TEMNEPATYPbI BOAbI

Takum obpasom, cyLecTsyeT onpe-

JeneHHasa 3aBMCMMOCTb NPO3PaYHOCTH

BOAbl OT CE30HA rofa, KOTopaa MOXKeT bbITb OTpaXKeHa BO B3aMMOCBA3M NOKa3aTens
NPO3pPaYHOCTU U TEMMEPATYPbl BOAbI. B Lenom Koppenaunsa mexay nokasatensamm
NPO3paYyHOCTU U MOBEPXHOCTHOW TemNepaTypbl HeBbiCOKasn (r =—0,467), aTo cBA-
33HO C TeMm, YTO BbICOKAA MNPO3PaAYHOCTb OT 3 A0 4 M OTMeYeHa Npu TemnepaTtypax
ot 5 po 25 °C, 6onee HU3KaA NPO3pavyHOCTb — OT 1 A0 3 M OTMeYeHa TaKkKe npu
LWMPOKOM AnanasoHe Temnepatypbl — oT 15 go 33 °C. Tem He meHee, Hanuyme
TaKOM CBA3M yKa3blBaeT, BEpOATHee BCEro, Ha Buonornyeckme NPUYUHLI USMeHe-
HMA NPO3PaYHOCTU BOAbI, B NEPBYI0 oyepenb, CBA3aHHbIE C Pa3BUTUEM OpPraHus-
MOB MJIaHKTOHa. Kpome Toro, B Tennoe Bpemsa roga nosbllwaeTcAa GUAbTpaLMOHHanR
AKTMBHOCTb AOHHbIX U NAAHKTOHHbIX $UABTPATOPOB.

Taknum o0b6pa3om, NPO3PaAYHOCTb BOAbI, KaK NOKasaTe/b, CBA3AHHbIN C BHYTPU-
BOAOEMHbIMM MPOLLECCaMM, B TOM YMc/ie BUONOTMYECKMMM, 3HAUUTEIBHO BO3POC/A
nocsie U3MeHeHMA OCHOBHbIX BUOTUYECKNX U abUoTUYECKMX GaKTOPOB M YCNOBUN
B BOJOEMe-OX/1IaanTene.
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3.5. TEPMUYECKUW PEXXUM

B xope rmapobronormyeckmx nccnefoBaHUn NpoBoanan
M3MepeHus TemnepaTypbl Bogpl No rMybuHe B pasHbIX palioHax BOA0EMa-0XNaam-
Tena. Ana TepMmuYecknx ycnosuin nepeoro nepunoaa (1998—2001 rr.) 66110 xapak-
TEPHO CHUMKEHWE TemnepaTypbl B ETHUIN Nepuos A0 YPOBHA eCTeCTBEHHbIX Npwu
BblBOZEe 6/10Ka B N1aHOBbI PEMOHT.

BBeaeHuWe B aKcnyaTaLuio BTOPOro SHEProb/10Ka yBENNUUAO TEPMUYECKYIO Ha-
rpy3sKy Ha Bogoem. TaK, cpegHerogosas TemnepaTypa B nepmog 1998—2001 rr. bbina
13,2°, a B nepuog 2004—2008 rr. — 14,9°, 1. e. pa3Huua coctasuna 1,7 °C. Makcu-
MaJ/ibHble CPeHEroA0BbIe 3HAYEHNA TEMMNEPATYPbI TaK»Ke BO3pocan — ¢ 24,1° B nep-
BbI Nepuog go 25,0° — Bo BTopoit. O6LLMIA XapaKTep rog0BOro Xo4a TeMnepaTtypbl B
nepBbIA U BTOPOI Nepuoapl UCCNef0BaHUI CYLLECTBEHHO HE OT/IMYANCSA, XOTA BO BTO-
poW nepuoa, HeCKONbKO BO3pOoC/ia TemnepaTtypa B Hosibpe—aekabpe (puc. 3.5.1).

OTHOCUTENbHO NPUPOAHbIX BOAOEMOB, TeMnepaTypa Boabl B BO 6onee yem Ha
3 °C Bblle, Yem, Hanpumep, B p. fopbliHb (puc. 3.5.2).

Bo BCce ce30Hbl 0TMeYanacb 6onee AU MeHee BbliparKeHHAA TeHAEHLUMA CHU-
eHMA TemnepaTtypbl € rybuHoi. Hanpumep, B LeHTPasbHOM palioHe 3UMMOM OT
noBepxXHOCTU A0 rMybuHbI 5 M TemnepaTypa cHUXanacb Ha 2 °C, B anpese oT no-
BEPXHOCTU A0 6 M — Ha 3 °C. B ce30HHOM acnekTe cnefyet OTMETUTb, YTO Pasu-
yuA B TeMnepaType B 3MMHUI U BECEHHUI Nepunoabl 6binn bonee 3HaUNTENbHBIMMU,
yem B IETHWUIM M OCEHHUIA. B 3anagHoM paioHe 3MmHMe TemnepaTypbl 6bian Ha 3 °C
HUXKe, YeM B LLEHTPA/IbHOM palioHe, YTO OTMEYEHO U A1 OCEHHUX U3MEPEHUN.

B ceBepHOM palioHe, KaK B Hanbonee rmyboKoBOAHOM, TEMMEpaTypa B NPUAOHHOM
rOPU30HTE CHWUKANACh JOCTaTOYHO 3HAYUTENILHO OTHOCUTE/ILHO MOBEPXHOCTHOM, HANpu-
mep, B nione 2006 r. B kKBaapate b-1 — ot 26,4 ao 19,0 °C (puc. 3.5.3, A). B 3anagHom
paioHe OT NOBEPXHOCTM A0 MybuHbl 8 M TemnepaTypa CHUKanace ¢ 26,0 ao 20 °C. B
LieHTpa/IbHOM palioHe Ha PasHbIX y4acTKax pasHULIA TemnepaTtyp (NoBepXHOCTb — AHO)
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Puc. 3.5.1. 3meHeHMe TemnepaTypbl BoAbl B Bogoeme-oxnagutene XASC B TeyeHue roga (aaHHble
[T, XA3C): A — nepuog 1998—2001 rr., 5 — nepmog 2004—2008 rr.
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3.5. Tepmuyeckmii pexkum

Puc. 3.5.2. 3ameHeHne TemnepaTypbl BOAbl 30
B Bogoeme-oxnaautene XA3C u B p. lopbiHb
B TeyeHue roga (gaHHble L, XA3C) 25

Konebanaceb ot 2,5 o 5,5 °C Ha mybu-
Hax OT MOBEPXHOCTW A0 9 M.

Ha Bbixoge oTBOAALLEro KaHana
6b1710 OTMEYEHO, YTO NMOTOK U3 KaHa-
na pacnpocTtpaHsaeTtca B 4—5 m cnoe
OT NOBEPXHOCTH, rNybOKe OTMEYEHO
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25 °C (puc. 3.5.3, b).

B noggoasLLem KaHane Temnepatypa ¢ ybuHON M3MeHANacb HeCYLLLEECTBEHHO, YTO
CBA33HO C TeyeHMeM U Typboam3aLmel NOToKa. MaKcMMmaibHOM pasHULLIA TEMMEepPaTypbl
BOZbl B MOBEPXHOCTHOM FOPU30HTE U Ha mMybuHe 9 m 6bina B none 2006 T. 1 gocturana
2,5 °C, B ocTasibHble CE30HbI TemMMepaTypa ¢ rybuHoi cHuxKanacb Ha 0,7—1,3 °C.

B torKHOM paiioHe (21.07.06) pa3Huua Temnepatyp coctasnana 3,0 °C (go rny-
6u1HbI 5 M). ObpaLaeT Ha cebs BHUMAHWE pasnMume B TemnepaTtype Boabl B pano-
He Aambbl co CTOpoHbl BO 1 co CTOpOHbI p. THMAOM Por B BECEHHWUI U OCEHHUN
nepuoabl, Tak BecHolt 2007 r. (24.04.07) TemnepaTypa B BO Ha 3TOM y4acTKe 6bina
Bbilwe Ha 2,3°, a oceHbto 2006 r. (05.10.06) — Ha 5,7 °C, Taknum obpasom, nogorpe-
Tan BOAA SOXOAUT 4,0 CAMOM HOXKHOM (KyTOBOM) YacTv Bogoema.

OTmeyeHbl onpeaeneHHble USMEHEHWA B FpaAMeHTe TeMNepaTypbl No rMybuHe
no ce3oHam 1 no paioHam BO (Tabn. 3.5.1).

C ce30HHbIM yBEe/IMYEHNEM TeMMepaTypbl BO3pacTaa U TEPMUYECKUIN rpaan-
€HT. HanbobluMX 3HAYEHWN OH AOCTUIAN B BOCTOYHOM PaloHe B IETHUN NepUOA,
Taknum obpasom, B Tensioe Bpems roga ycnosus obuTaHUs OPraHM3MOB Ha AHe U
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3. A6MoTnyeckne XapaKTepPUCTUKH M yCrI0BMSI OGUTAHNS rTMAPOGMOHTOB

Tabauya 3.5.1. lpaaneHT TemnepaTypbl no rmybuHe (°C/M) B OTAENbHbIX palioHax
B pa3/anyHble ce30Hbl (2006 T.).

Ce30Hbl | CeBepHblii | 3anaaHblit | LleHTpanbHbil | HOKHbIA | BOCTOUHbIN MK Bbixog, OTK
Pespanb 0,13 0,22 0,40 — — 0,00 —
Anpenb 0,60 0,57 0,71 0,38 0,50 0,20 1,00
Mionb 0,41 0,75 0,44 0,93 1,05 0,27 0,89
OKTABPb 0,20 0,10 0,45 0,38 0,00 0,50 0,45
CpegHee 0,33 0,41 0,50 0,56 0,52 0,24 0,78

MpumeyaHue. «k—» — U3MEPEHUA HE MPOBOAUNN.

B NPUAOHHbIX CNOAX 3HAYUTENIBHO OTAMYASINCL OT YCIOBUIN B MPUMNOBEPXHOCTHBIX
CNoAX BOAbl.

B ntone 2006 r. npu ogHoM paboTatowem 6aoke (TemnepaTtypa Ha Bbixoae OT-
BoAALLEro KaHana coctasnana 33,0 °C) Hamu 6bl1a OTMEYEHa MaKCMManbHas ana
BCEro BOAOEMa W BO BCE IETHME CE30HbI UCCNEL0BaHMIA NOBEPXHOCTHAA TEMNepaTy-
pa — 21 wn 24 viona — 32,0 1 32,5 °C B BOCTOUYHOM paiioHe u 26 utons — 32,0 °C —
B IO}XKHOM. lMpn 3TOM B BOCTOYHOM palioHe Ha 2—3 m rybuHe TemnepaTtypa A40CTU-
rana sHayeHuit 28—29 °C, 1 M1Lb Ha NYHBOKOBOAHbIX YYacCTKax (8 M) — cHUMKanacb
no 25 °C.

B utone 2007 r. Temnepatypa Ha BbiIxo4e OTBOAALLEro KaHajla cocTaBaAna
29,0 °C, Ha rny60KOBOAHbIX YYaCTKax LEHTPabHOroO 1 3anagHoro paioHoB (4o rmy-
61HbI 8 M) pasHuLLa MeXKAay MOBEPXHOCTHOW M NPUAOHHOM TeMNepaTypoli cocTaBnA-
na2,0—4,5 °C, makcumanbHana pasHuua (5,0 °C) oTmeuyeHa Ha BbiXxoZe 0TBOAALLErO
KaHana (rnybmHa 9 m). 3HaUUTENbHBIM OKa3as0Cb BAMAHWE LUTOPMOBOIO Nepeme-
LMBAHMA HAa TEPMUYECKYIO CUTYaLMIo B Bogoeme — nocne wropma 06.07.07 r. nor-
Ny6UHHOE n3MepeHne TeMnepaTypbl Ha CeBepo-3anafHbIxX y4acTkax BO (kBagpaTtol
B-1, [-1) noKasano, 4To oT 2 M 1 rybxe TemnepaTtypa 6bl1a OANHAKOBOW.

B ycnoBusAx OTCyTCTBMA MOAOrPETbIX COPOCOB Npu BbiBOAE 3HEProb10KOB Ha
NAaHOBbIM pPeMOHT B Bogoeme-oxnagutene (netom 2008 r.) ycTaHOBUAACb rOMO-
Tepmua ¢ Temnepatypoi 21,0 °C — noBepXHOCTHbIE WU NPUAOHHbIE TEMMEPATYpPbI
NPaKTUYECKM He OT/IMYANIUCD, JAXKe Ha 3HAYUTENbHbIX IyOUHax.

Takum 06pa3om, B ycioBUsAX paboTbl ABYX 3HEProbAOKOB OTMEYEHbI onpeae-
JIEHHbIE PA3IMYMA MeXK Y NOBEPXHOCTHOM U NPUAOHHOM TemnepaTypoli. B neTHui
nepuoa (2006, 2007 rr.) aTa pasHuua coctasaana 2,0—7,4 °C n MmakcMmasibHOM
6bln1a Ha BbIxoge oTBOAALLEro KaHana — fo 8,0 °C. ABneHWe BbIPaKEHHOro Tep-
MOK/IMHA B BO He BbifiBNEHO — T. €. TemnepaTypa AOCTAaTOYHO NJaBHO CHUMKaNacb
¢ rny6uHon. OTMEYEHO 3HAUUTENbHOE BIMAHME NOTOAHbIX YCI0BUI (BEeTpoBOE ne-
pemellmBaHue).

Ons OueHKM TepMUYECKUX YCNOBUIA 0BUTaHMA OPraHM3MOB Obl NpPeasoXKeH
MHAEKC «OTHOCUTENbHOM Tepmuyeckoi yaaneHHocT» (T/T ), KoTopblid paccyu-
TbIBa/IM KaK OTHOLLIEHWE TeEMMNEPATYPbl Ha A@HHOM CTAHUMM K MaKCMMabHOWN TeM-
nepatype (OTBOAALLMIA KaHan).

Mcnonb3oBaHWe NoKasaTtensa T/Tmax (tabn. 3.5.2) no3BOAUNO B OTHOCUTENbHbIX
BE/IMYMHAX BbISBUTb CTENEHb TEPMUYECKOTO BAMAHUA NOLOrpeToit copocHol BoAab!
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3.6. T'napoxummyeckmnii pe>xxum

Tabnuya 3.5.2. CpeaHuWe 3HaYEHUA NOKa3aTeNsn «TepMuyeckon yaaneHHoctmy (T/T rnax)
[OJ17 OTAE/IbHbIX PaloHOB Bogoema-oxnaguTens XAIC Bo Bce ce30Hbl uccneaoBaHui (2005—2006 rr.).

PalioHbl Bogoema T/Tmax +m CcV, %
CeBepHblii 0,663 0,025 16,291
3anafHbii 0,690 0,025 14,380
LeHTpanbHbIM 0,701 0,031 16,661
BOCTOUHbIN 0,728 0,023 10,134
HOXKHbI 0,691 0,023 11,465
MNopBoaawmit kavan (MK) 0,707 0,024 15,463
OTsoaAwmit kaHan (OTK) 0,912 0,050 17,370

MpumeyaHwue. +tm — ownbka cpegHelt apudmetTnyeckon, CV — KoadPULMeEHT Bapmaumm.

A3C Ha TOT UM MHOM paiioH (nokasaTens T/T B camOM BbiCOKOTEMNEPaTypHOM
paliloHe — OTBOASALLEM KaHane, oTanYanca oT 1 Tak KaK AaHbl yCpeaHEeHHble AaH-
Hble NO BCeMy KaHany, rae TakxKe Habaoaanocb onpeaeseHHOe CHUXKEHWE Temne-
paTypbl MO ero NPOTAXKEHHOCTK).

HaumeHbluee BAMAHME NOAOTPEBA UCMbITbIBA CEBEPHbIN PAiOH, YTO BMOJIHE
06BACHNUMO, UCXOAA M3 TMApPOAMHAaMMUYECKo mogaenn (cm. pasgen 3.3). Koadpdu-
LUMEHT BapuaLmm 6blan AOCTaTOYHO HU3KMM, UTO NO3BOAAET rOBOPUTL 06 onpesae-
NIeHHOM CTAaUMOHAPHOCTU TEPMUYECKOTO PEXKMMA B KaXKA0M pafioHe.

3.6. rMaAPOXUMUYECKUA PEXXUM

dopmnpoBaHMe TMAPOXMMUYECKOTO PEXMMA BOOOEMOB
NPOUCXOAMUT NPU OAHOBPEMEHHOM BO34ENCTBUM MHOTMOYMCAEHHbIX dakTopos. Oc-
HOBHbIMW U3 HUX ABNAIOTCA GU3MNKO-Teorpaduyeckme oCobeHHOCTN pernoHa, obyc-
N0OBNMBaAlOLLME, B CBOIO, oYepenb, rMAPOMETEOPONOrMYECKYI0 U KAMMATUYECKYIO
CMTyaumIo, TMAPONOTrMYecKne yCa0BuMA, a TaKKe YPOBEHb Pa3BUTUA U KU3Heaen-
TENbHOCTU r’MAPOBbMOoHTOB. HeEManoBaXKHyt0 posib B GOPMUPOBAHUN XUMUYECKOTO
COCTaBa BOJ, NPUPOLAHbIX MOBEPXHOCTHbLIX BOAOEMOB UIPaAET XapaKTep U CTeneHb
aHTPOMOreHHOro BO34ENCTBUA.

Bogoembl-oxnagurenm — 3Tto TEXHONOTMYECKMe BOAOEMbI, CO3LaHHble, B nep-
BYIO oyepesb ANA Uenen BOAOCHABKEHUA TEXHUYECKUX CUCTEM SHEpPreTUYecKux
CTaHUMI. BmecTe C Tem, OHUM ABAAIOTCA U 3N1EMEHTAaMU KOHKPETHbIX NPUPOAHbIX
NaHAWadToB, rMAPONOrMYECcKOlr CeT TOFO UM MHOTO perMoHa. B cuay atoro rug-
POXMMMUYECKUI PEKUM BOAOEMOB-OX/TaAUTENEN 3aBMCUT KaK OT 0cobeHHOocTel pe-
rMOHA, TaK U OT XapaKTepa MX 3KCMNyaTaluun, KOTOPbI, B CBOKO ovepenb, MOXKET
B/MATb Ha 9KONIOTMYECKOE COCTOSHUE NPUPOAHBIX BOAHbIX 0ObEKTOB, PAaCNONOXKEH-
HbIX B COCeACTBE C HUMMWN.

MHoroneTHMe nccnefoBaHUA rMAPOXMMUYECKOTO PEXMMA BOSOEMOB-0X1aanTe-
neit T3C n ASC YKpauHbl, a TaKKe aHa/loTMYHbIX BOAOEMOB, B ApYrvX CTpaHax no3Bo-
Mnn 0606LWNTb 3aKOHOMEPHOCTU GOPMUPOBAHNA UX TMAPOXMMUYECKOTO PEXMMA
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(Tmapobuonorus..., 1991; Ikocuctema...,2008; Bogoem-oxnagurenb XapaHOPCKOMN...,
2005). KaK nokasanu nccnegoBaHua, rmapoXMMUYECKUIA PEXKUM TEXHOTEHHbIX BOA-
HbIX 0OBEKTOB CXOAEH B OCHOBHbIX YePTax C TaKOBbIM NPUPOAHbIX BOAOEMOB AaHHOM
KAMMATUYECKOM 30Hbl. OgHAaKO MHOIMME TEXHOFeHHbIe BOAOEMbI CNy¥KaT NpUEeMHU-
KaMW CTOYHbIX BOZ, OYMCTHBIX CUCTEM W APYrUX TEXHONOTMYECKUX cOpocoB. XapakK-
TepHbI ana BO TepmUYEcKUii perknum cnocobcTByeT BO3HUKHOBEHUIO YC10BMIA, NPU
KOTOPbIX HabA4aeTCA NOBbILWEHME BEANYMHBI MCNAPEHUA BOAbI NO CPABHEHUIO C
ecTecTBEHHbIMM BOLOEMaMM, YTO, B CBOLO O4epeab, MPMBOAUT K NOBbLILLEHNIO MUHE-
panusauuu Bogpl. MNoctynneHne B BOAOEMbI-OX1aAUTENN 3HAUUTENIBHOTO KOANYECT-
Ba MOLOrPETbIX BOA MOMKET TaK»Ke CnocobCcTBOBaTbL CABUMY KapbOHATHO-KabLMeBO-
ro paBHOBECKSA, YTO SABNAETCA eLle OAHOM MX cneunduyeckolr ocobeHHocTbo. Kak
npaBwu/Io, BOAHbIE MACCbl TEXHOTEHHbIX BOAOEMOB, B MEPBYIO oYepesb — OX1agu-
TesIei, XapaKTepmusyroTcA nepecbIieHnem Boabl KapOOHATOM KanbLms, YTO, B CBOIO
ouyepeab, ABNAETCA NPEANOChIIKON U NPUYMHON GOpMUPOBaHNA KapOOHATHbIX OTNO-
YKEHUM Ha TeN1006MEHHbIX NOBEPXHOCTAX, B TOM Ynciae — TpybKax KOHAEHCATOpoB
3HepreTUYeckmx ctaHumi. HeobxoamMmo oTMETUTDL, YTO NpoLEecchbl HakMneobpasosa-
HUA ycyrybnatoTcs Bo3gencTemem ruapobuonormyeckoro ¢paktopa. A MMeHHO — oa-
HWUM M3 OCHOBHbIX MPOLECCOB, BAMAIOWMM Ha U3MeHeHNe BenndYnHbl pH, ocobeHHo
B BeEreTaLMOHHbIM nepuos asnsetca ¢otocmHTes. C apyroi CTOPOHbI, YMeHbLUEHME
COAEPKAHNA MOHOB Ka/bUMs B BOZOEME-OXNaanTene 0bycNOBNEHO €ro U3bATUEM
B npouecce GopMMpPOBaHMA N POCTA PAKOBUH MOJITIOCKOB. HanpaeHHbIM ra3osbii
pPeXMM, 0COBEHHO PEXUM PACTBOPEHHOrO B BOAE KMUC/I0POAA, Ha GOHE BbICOKOM
Temnepatypbl (6onee 30 °C) BoAbl 1 BbICOKOTO COAEPKAHUA OPraHNMYECKUX BELLECTB
06ycnoBNMBaET BO3HUKHOBEHWE 3aMOpPHbIX ABNEHWNA, HABAOAAEMbBIX B HEKOTOPbIX
Bogoemax-oxnagutensx (Tmagpobuonorus..., 1991).

Ce30HHaA gMHAMMKa BONBLIMHCTBA TMAPOXMMUYECKMX NMOKa3aTeslei B 3HAUU-
TE/IbHOW CTENEHW 3aBMUCUT OT TUNA BOLOEMA, @ UMEHHO: B BOAOEMAX-OXNaaANTENAX
HA/ZIMBHOTO TUMNA OHA MEHEE BbIPAXKEHA, YEM B MPOTOYHbIX BOAOEMAX, AN KOTOPbIX
3HauuTeNbHble KONEDAHUA CoAep’KaHUA MHOMMX KOMMNOHEHTOB XMMMUYECKOro Co-
cTaBa 0bycn10B/IeHbl 0CO6EHHOCTAMMU GOPMUPOBAHMA TMAPOXMMUYECKOTO PEXMMA
OCHOBHOFO UCTOYHMKA, MUTAIOLLEFO BOAOEM-OX/1AANTENb.

MepBbiii Nepuoa UccnefoBaHUN FTMAPOXMMUYECKOTO PeXMMA BOLOEMA-0X1a-
antena XmenbHuugon A3C (1998, 1999 1 2001 rr.) nponcxogun Ha GoHe HenocTo-
AHHOrO BO3AeNCTBMA COPOCOB LIMPKYNALMOHHOW OXNaxaalollel BoAbl, OTCYTCTBO-
BaBLUMX B HEKOTOPbIE IeTHME MecALbl. [TocTynaeHne BOA, C O4MUCTHBIX COOPYKEHUN
NPOUCXOANO B TEYEHME BCETO FOANYHOIO LIMKAA.

dakTopbl popmMpoBaHMA U 0COBEHHOCTU BHYTPUTOLOBOMN U MEKIOA0BOM AN-
HaMMUKN cofepKaHMA OCHOBHbIX KOMMOHEHTOB XMMNYECKOrO COCTaBa BOAbI BOAO-
ema oxnagutena XA3C (rnaBHble MOHbI, OPraHNYECKOE BELLECTBO, BUOTEHHbIE KOM-
NOHEHTbI, TEMNepaTypa BoAbl) BblIN U3yYeHbl NPU UCNOAL30BAaHUM MATeEPMAnoB
oTAeNa oxpaHbl oKpy:Katowel cpeabl (OO0C) XAIC, a TakKe COBCTBEHHbIX AaH-
HbIX. Mpy oTbope N 06paboTKe rMAPOXMMUYECKUX NPO6 MCNONb30BaAKN CTaHAAPT-
Hble meToauKku (MeTogu..., 2006; cm. pasgen «MaTtepuanbl U METOAbI»).

MpoBeaeHHble UcCNesoBaHMA NOKa3aAK, YTO Ha NepBOM 3Tane HabaaeHNn mem-
nepamypa 800bi B BogoeMe-oxnaautene usmensanacs ot 0,8 ao 25,8 °C, genuyuHa pH —
ot 7,9 10 9,2, cooepxaHue pacmeopeHHo20 8 800e Kucsiopodd — ot 7,7 1o 12,83 mr/am3
(tabn. 3.6.1). Tak KaK U3MeHeHue BeanvMHbl pH TecHo cBsA3aHO ¢ npoleccamm Gopmm-
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Tabnuya 3.6.1. MHOroneTHAA U3MEHYUBOCTb TEMNEPATYPbI BOAbI U HEKOTOPbIX OCHOBHbIX
KOMMOHEHTOB XMMUWYECKOro cocTaBa Bogoema-oxnaamtensa XA3C 3a nepmog 1998—2001 rr.

foabl Te:;/\gepa':ypa pH r/ A
abl, °C 0 Ca? SOAZ—
1998 08—22,8 | 82-863 | 85—12,73 | 50,1—60,1 | 48,7—957
14,0 8,33 10,37 55,4 68,9
1999 30—246 | 7.9—920 | 60—12,63 | 41,4—581 | 54,3—943
17,3 8,52 9,26 51,9 72,8
2000 30—232 |827—868| 77—12,83 | 446—64,8 | 41,3—895
14,0 8,48 10,39 51,9 73,0
2001 21-258 |824—883| 829—128 | 335-561 | 51,7—887
13,6 8,52 10,19 48,8 70,7
3a Becb nepuog, 08—258 | 7.9—9,20 | 60—1283 | 335—648 | 413-957
15,0 8,45 9,98 52,2 71,3
MpumeyaHue. Hag yepton — npegenbHble 3HaYEHUA, NO4 YepPTOM — cpeaHue.
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Puc. 3.6.1. Ce30HHasA AMHaMMKa BeMUMHLI pH (A) 1 pacTBopeHHOro B Boge Kucnopoga (B) B Bogoeme-
oxnagutene XA3C 3a nepuog 1998—2001 rr.: 1 — 1998, 2 — 1999, 3 — 2000, 4 — 2001

pOBaHWA M pacrnaga OpraHWMYecKoro BELLECTBa, ee Ce30HHaA AMHAMMKA MMENA YETKO
BbIPaXKEHHYI0 3aKOHOMEPHOCTb M XapaKTepW30Banacb MOBbILEHHbIMM 3HAYEHUAMM
B BECEHHe-NIeTHMI Nepuoa MU NoCTeNeHHbIM CHUMKEHMEM K oceHu—3ume (puc. 3.6.1).
BpemeHHAA M3MEHUYMBOCTb KOHLIEHTPALLMM PacTBOPEHHOrO B BOAE KMCNOpoAa umena
TeHAEHLUMIO NOCTENEHHOTO YMEHbLLEHMSA €ro COAEPMKaHMA OT 3MMbl K OCeHU. B nepsblii
nepuog HabnoaeHni B Bogoeme-oxnaautesne XASC 1eToM He OTMEUEHO 3HaUUTEIbHOTO
AeduUupTa pacTBOPEHHOTO B BOAE KMUCI0POAA, BCTPEYAEMOrO B BOAOEMAX-OX/IagUTENAX
OPYrUX 3NEKTPOCTaHUMIA NPU YCI0BUM BbICOKMX TemnepaTyp (mapobuonorus..., 1991),
YTO CBA3aHO C 0OCOBEHHOCTAMM IKCM/yaTaLLMm eAMHCTBEHHOTO 6/10Ka, B NepBYIo ouepeib
C OTCYTCTBMEM TEPMUYECKOTO BO3AENCTBUA B IETHUIA NEPUOA.

HabntogeHna nokasasu, YTo Ha NepBOM 3Tane UCCAeA0BaHNI KOHLEHTpaUWA Uo-
Hos Kanbyua (Ca%*) nsmenanack B npeaenax ot 33,5 ao 64,8 mr/gm? (cm. Tabn. 3.6.1).
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B ce30HHON AMHaMWKe NpocneXmnBanacb TEHAEHLUMA NOCTENEHHOIO CHUXEHUA COo-
AeprKaHUA MOHOB KaslbLMA OT 3UMbl K 1eTy. HecMoTps Ha 3HaYMmoe BIMsIHUe cbpoc-
HbIX BOZ Ha GOPMMPOBAHME PEXKMMA INTABHbBIX MOHOB, B TOM YMC/IE U MOHOB KaslbUms,
B NIETHMI nepuog roga ocobeHHO HarnA4HO NPOSBAAETCA BAMAHWE rnapobuono-
rmyeckmx GpakTopos. A MMEHHO: HECMOTPA Ha TO, YTO IETOM KOHLEHTPaLMA NOHOB
KasibLysA B COPOCHbIX BOAAX OYMCTHBIX COOPYHKEHWUM Bbl1a MaKCUMAIbHOW, UX Coaep-
YKaHuWe B BOAE BOAOEMA-OXNALUTENA — MUHUMANBHO, YTO MOXKET HbITb 0bycioBAe-
HO ero noTpebeHNnem ruapobUOHTAMM, HACENSIOLLMMM BOSOEM.

Pex1m 1 AMHaMm1Ka CopepyKaHua cynbdamHbix UoHos (SO,>) HaxoaATCA B NPAMOIA
3aBMCMMOCTM OT KOHLLEHTPALMM MOHOB Ka/ibLMA, TaK KaK B UX NPUCYTCTBMW BO3MOXKHO
obpasosaHne manopactsopumoro CaSO,*. MposeaeHHble UCCeA0BaHMA NOKa3any,
yTO NpM paboTe oaHOro SHeProba0Ka KOHLEHTPALMA CybPaTHbIX MIOHOB M3MEHANACh
B npeaenax ot 41,3 go 95,7 mr/gm® (cm. Tabn. 3.6.1). YcTaHOBAEHO, YTO BHYTPMrogo-
BaA OMHAMMKA COAEPXKaHMA CyNbdaTHbIX MOHOB XapaKTepM3oBasacb MOCTENEHHbLIM
YMEHbLUEHMEM UX KOHLUEHTPALMN OT 3MMHEro nepuoaa K oceHHemy. Habatopganoco
HapacTaHWe KOHLEHTpaLmMKM cynbdaTHbIX MOHOB, Npoucxoasllee Ha ¢poHe nocreneH-
HOTO CHUMKEHUA coAeprKaHUsA MOHOB Kanbuma (cm. Tabn. 3.6.1). Elie ogHoM xapaKTep-
HOI 0COBEHHOCTbIO JAHHOIO NEePUOAA ABMUIOCH NOCTENEHHOE U3MEHEHME BEIUYMHDI
COOTHOLLEHMA [MaBHbIX MOHOB, KOTOPOE, B @HHOM C/1y4ae BblPa3naoCh B yBEIMYEHMM
Aonn cynbdaTHbIX MOHOB. A MMeHHO: ecan B 1998 . cpeaHerogoBoe coaeprkaHue
cynbdaTHbIX MOHOB HE3HAYUTENBHO NPEBLILIAN0 TAKOBOE A/ MOHOB KasibLma (COOT-
BETCTBEHHO 55,4 1 68,9 mr/om®), 1o yxke B 2001 1. pasHULE B UX codepyKaHum bbina
6onee 3Haummowm (cooteetcTeeHHO 48,8 n 70,7 mr/am?) (cm. Tabn. 3.6.1).

MpocTpaHCTBEHHAA U BPeMEHHas U3MEHUYNBOCTb APYIUX FaBHbIX MOHOB (rna-
POKapbOHATHbLIX, MOHOB X/I0PA, MArHUA, HAaTPUA U KaauA), a TaKKe MUHepanmsa-
UMM BOAbl XapaKTepu3oBasiacb [OCTAaTOYHO PaBHOMEPHbIM pacnpeaeneHuem,
npW He3HaAYMTEIbHOM BapbMPOBaHUW NpPEeaenoB U3MEHEHMA UX KOHLEHTpALUM.
Tak, conepskaHue 2udpokapboHamHeix uoHos (HCO,") ameHsanock B npegenax ot
158,6 no 186,1 mr/am?, uorHos xaopa (CI") — ot 14,9 go 20,4 mr/am3, uoHo8 Mae-
Hus (Mg?) — ot 6,1 80 9,7 mr/am®, cymmsl uoHo8 Hampus u Kanus (Na* + K*) — ot
36,5 0o 40,2 mr/om3. BennunHa muHepanusayuu o006l BOAOEMA-OX1aanTeNsa Ba-
pbupoeana ot 326,5 Ao 366,2 mr/gm® (Tabn. 3.6.2).

HecmoTpsa Ha AOBO/IbHO CrIAXKEHHYIO CE30HHYIO AMHAMUKY COAEPXKAHUA [N1aB-
HbIX MOHOB U MMHEPAN3aLMM BOAbl BOAOEMA-OXNAANTENA NPOCAEXKMBANOCH NOC-
TeneHHOe He3HaUYUTeIbHOEe HAapPaCTaHWE UX COAEPMKAHUSA OT IeTa K OCEHM.

B uenom, BogHaa macca BOAOeMa-oxnaautens 6biia AOCTaTOMHO O4HOPOA-
Ha MO coAepXaHMUIO MMaBHbIX NOHOB U MUHEPANN3aLMK BOAbl, OAHAKO HECKONbKO
6061bLINE KOHLLEHTPALLMM TNABHbBIX MOHOB OTMEYA/INC B FOXKHOM pPalioHe BOA0EMA,
YTO, BEPOATHO, 0BYCNOBAEHO NOCTYNNEHMEM B HEFO BOAHbIX Macc p. MTHuaoi Por.

HecmoTpsa Ha To, YTO BoAOEM-OX/JaauTeNb Obll CO34aH NyTEM COOPYMKEHMUA
NAOTUHbI Ha p. THKUAOW Por, a 3aTem JONONHUTENBHO 3aN0oHEH Bogamu p. [OpbIHb,
NoCTyn/IeHNe 3HAYUTE/IbHOTO KOJIMYECTBA COPOCHBIX BOL OUMCTHBIX COOPYIKEHWI
B BogoeM chOpPMMPOBAIM HECKOSIbKO MHOWM XMMUYECKMIA COCTaB BOAbI, OTINYaALO-
LLLMMCA OT COCTaBa BOAHOW MacCbl OCHOBHOIO BOAOTOKA, BNajatowero B Hero. Mpo-
BeAEeHHble UCCNef0BaHMA NOKa3anm, YTo Nog AeACTBMEM aHTPOMNOreHHoro gpakTo-
pa B BOAe BOAOEMA-OXN1aAUTENA NPOM3OLLN0 U3MEHEHNE COOTHOLIEHMUA FNaBHbIX
MOHOB, KOTOPOE BbIPa3n/OCb, B MEPBYIO 0Yepesb, B CHUMKEHUN JONWN TMOPOKAP-
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Tabnuya 3.6.2. MNpeaenbHble KOHLEHTPALMM HEKOTOPbIX MaBHbIX MOHOB M MUHEPANN3aLMKN BOAbI
BOZe OTAe/IbHbIX paitoHos BO B ieTHe-oceHHUI nepuog, 1998, 1999 n 2001 rr. (mr/gm3).

PalioHbl HCO,~ Cl- Mg Na* + K* MwuHepanusauus soapl
CeBepHbli 183,0 16,7—19,6 7,9—8,5 37 351,8
3anagHbin 161,7—183,0| 14,9—20,4 8,1—9,1 36,8—37,2 328,4—350,3
LleHTp 158,6—183,0| 15,6—19,6 6,7—85 36,5—39,0 326,5—356,8
BoCTOYHbIN 164,7—180,0| 16,3—19,6 7,9—8,5 38,0—39,8 337,3—346,1
HOXKHbIN 186,1—189,1| 15,5—17,2 6,1—9,7 36,5—40,2 357,4—366,2
MnK 161,7—183,0| 15,6—18,8 6,1—9,1 39,0—39,5 335,4—357,2
OTK 167,8—180,0| 15,6—20,4 7,9—9,7 37,8—39,0 339,2—348,5

MpumedyaHwue. NK — nogsoaawmit kKaHan, OTK — oTBOAALLMIA KaHa.

Tabauya 3.6.3. MuHepanmnsaLmsa u cogepkaHne HeKOTOPbIX IMAaBHbIX MOHOB B peKax MopbIHb,
Bunmsa n MTHunoi Por 8 1998, 1999 1 2001 rr. (mr/amd).

Peku HCO, Ca%* So,* Cl- MuHepanusauma Boapl
p. lopbiHb 311,0—335,5| 80,2—92,2 34,3—38,8 12,4—16,3 483,0—511,7
321,8 86,9 36,2 14,0 492,9
p. Bunua 323,3—53,8 | 82,2—106,2 | 31,9—41,6 9,2—219 500,1—534,1
339,6 97,4 35,4 13,0 339,6
p. MHunoii Por |237,9—244,0| 64,1—74,2 33,5—40,0 7,.8—11.4 379,0—389,6
241,0 69,2 36,8 9,6 384,3

MpumeuyaHue. Hag yepTol — npeaenbHble KOHUEHTPaLUMM, NOA, YepToit — cpegHue.

6OHaTHbIX MOHOB M MOHOB KaslbLMSA, NPOUCXOAMBLUMX HA POHE NOCTENEHHOro Ha-
pacTaHusa fo0au cynbdaTHbIX MOHOB M MOHOB HaTpuA. B peyHbix BoAax copeprka-
HWe TMAPOKapPHOHATHLIX MOHOB M MOHOB Ka/ibLMA HAMHOTO NPEBbILLAET TaKoBble
BE/IMYMHbBI B BOAE BOAOEMA-OXN1a-
OMTens, Torga Kak copeprkaHue
cynbdaTHbIX WMOHOB, HAobopOoT,
HuKe. MoBbIWEHHblIe KOHUEHTpa-
UMW TMAPOKApBOHATHLIX WOHOB
M MOHOB KanbLuA 0bycnosaunsa-
0T, B CBOI O4epesnb, MOBbILEH-
Hble BEeANYUHbI MWHEpPannsauun
BOAbl OCHOBHOIO BOAOTOKA, BMa-
Jalollero B BOLOEM-OX/1aguTesNb
(tabn. 3.6.3, puc. 3.6.2).

Puc. 3.6.2. Copep»KaHue rnaBHbIX MOHOB B
BoAe Bogoema-oxnaautens XAIC (cpen-
HWe 3HayeHus), B pp. lopbiHb, Buana u
THunoii Por (neTHuit nepmog 2001 r.)
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Tabauya 3.6.4. MHOroneTHAA U3MEHYMBOCTb COAEPKAHMA BUOTEeHHbIX BELLLECTB M OPraHUYEeCcKoro
Bewectsa (M0) B Boge Bogoema-oxnagutens XA3C 3a nepuog, HabnogeHnin 1998—2001 rr.

Toapbl NO,”, mr N/am® | NO., mrN/am® | PO, mrP/am? no, mr O/am?
1998 0,0—0,009 0,0—1,919 0,001—0,035 6,65—14,70
0,003 0,223 0,011 9,75
1999 0,0—0,071 0,0—0,335 0,0—0,094 7,43—14,07
0,007 0,096 0,036 10,41
2000 0,003—0,026 0,060—0,384 0,007—0,058 7,57—10,93
0,008 0,195 0,025 9,45
2001 0,004—0,039 0,0—0,693 0,007—0,124 7,57—11,25
0,006 0,148 0,038 9,67
B uenom 3a nepuog 0,0—0,071 0,0—1,919 0,0—0,124 6,65—14,7
HabntoaeHun 0,006 0,160 0,028 9,89

MpumeyaHue. Hag 4eptol — npeaenibHble KOHUEHTPaLUMK, Nog, YepToin — cpegHue.

JKonormyeckoe coctosHme Ntoboro Kak NpMpoaHOro, Tak M TEXHOTEHHOro BO-
[0eMa, B TOM uncne n sogoema-oxnaautena XA3C, onpenenserca He TONbKO CO-
CTOSIHMEM Fa30BOr0 peXMmMa U MUHEepanm3aLmm Boabl, HO U CTEMEHbIO ero TPod-
HOCTU, KOTOpasn, B NEPBYIO o4Yepeb, 3aBUCUT OT COAEPKaHUA BUOreHHbIX BELLEeCcTB.
X KOHLLEHTpaLMa U AMHAMMKa B BOAE BOAOEMOB IMaBHbIM 06pa3om onpeaenatoT-
€Sl UHTEHCUBHOCTbIO BHYTPMBOAOEMHbIX MPOLLECCOB.

BuoreHHble BeLWeCcTBa, OCHOBHbIMM M3 KOTOPbIX 4/19 6ONbLIMHCTBA BOAOEMOB
ABNAKOTCA COegMHeHUA a3oTa U docdopa, ABNAKOTCA BarKHENLWIMMM NOKa3aTeNAMM
CaHUTAPHO-3KONOMMYECKOr0 COCTOSIHMA BOZ0EMOB. OTANYUTENbHOM 0COBEHHOCTBIO
peXnma pacTBOPEHHbIX MUHEPasIbHbIX COeAMHEHMIA a30Ta B BOAE BOLOEMA-OXNa-
antens XASC sBNAeTcA NOCTOAHHOE MPUCYTCTBME BCEX TPEX ero GOpM — HUTPUT-
HbIX (NO,7), HuTpaTHbix (NO,"), a Takxe MoHoB ammoHua (NH,*).

KoHueHTpauma HumpumHeix uoHos (NO,") n3meHANacb OT NPAKTUYECKM Hy-
nesbix 3HadeHnit go 0,071 mr N/gm® (tabn. 3.6.4). [loctaTodHOE BbICOKOE Coaep-
’KaHWe HUTPUTHOrO as3oTa B BOAE BOLOEMA-OXNaguTeNs obyc/lOBNEHO KaK Noc-
TYNAeHUEeM ero co CTOYHbIMW BOAAMMU, TaK U BHYTPUBOAOEMHbIMU NPOLLECCaMM U
CBUAETENLCTBYET O 3arpasHeHnn Bogoema. Ce3oHHasA AMHAMMKa COAEPKAHUA HUT-
PUTHbIX MOHOB HE MMENA YETKO BbIPaXKeHHOW HanpaBieHHOCTHU, O4HAKO, KaK npa-
BW/10, MAaKCMMasibHble KOHLLEHTPALMKU HATPUTHOTO a30Ta Hab/1lo4anmch B 3MMHMIA
nepuoa HabnaeHU, a MUHUMaNbHble — B 1eTHUI (puc. 3.6.3, A).

MeKrogoBas AMHaMMKa coaepKaHua HUTPUTHbLIX MOHOB XapaKTepmn3oBanach
[OCTaTOMHO PaBHOMEPHbLIM pacnpeseneHMemM Ha MPOTAXKEHUM BCEro NepBOHa-
YyanbHOro nepuoga HabnoaeHu (cm. Tabn. 3.6.4).

Humpamneie uoHer (NO,7), Hapaay C HEKOTOPbIMM APYTMMW HEOPraHMYECK1MM
COeaMHEHUAMM a30Ta, ABMAIOTCA KOHEYHbIM MPOAYKTOM C/NOXKHOTO MPOoLecca MmuHe-
pasniM3aLmMmn opraHMYecKkoro Belectsa. CogepKaHue, PeXXUM U AMHAMMKA HUTPATHOM
¢dopMbl a30Ta onpeaenseTca TeMu e dakTopamm, YTo U AN HUTPUTHOM popmbl a3o-
Ta. C 04HOW CTOPOHBI, B BEreTaLMOHHbI Nepuog OHWM aKTUBHO NoTpebnsatoTca ruapo-
61oHTaMK, Hacensaowmmm Bogoem (AnekuH, 1970). C 4pyroi CTOPOHbI — UX KOHLEHT-
paums B 3HAUYUTENbHOM CTENEHU 3aBUCUT OT 06bEMA NOCTYMNIEHUA B BOAOEM COPOCHBIX
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Puc. 3.6.3. Ce30HHan AMHAMMKA COAEPKAHUA HUTPUTHOW (A) U HUTpaTHOW (B) popm asoTta (mr N/
om3) B Boge Bogoema-oxnagutens XAI3C 3a nepuog HabaogeHmii (1998—2001 rr.): 1 — 1998, 2 —

1999, 3 — 2000, 4 — 2001

BOZ, OYMCTHbIX COOpYKeHui. OgHoBpe-
MEHHOe BO3JeWCTBME MNPUPOAHBIX WU
aHTPOMOreHHbIX (GaKTOPOB  CMAAMUNI0
HanpaB/eHHOCTb CE30HHOW W MENKIOo-
[0BOV AUHAMUKM COAEPMKAHUA HUTPAT-
HbIX MOHOB. Tak, B 1998—1999 rr. mak-
CMMaJIbHble KOHUEHTPALMN HUTPATHOM
$opmbl a3oTa HabAAANNCL B 3UMHWUIA
nepuog, a B8 2000—2001 rr., B NeTHUMA
(cm. puc. 3.6.3, b). B uenom, B nepBoHa-
YasibHbll Nepuog, HabaaeHun coaep-
YKaHWe HUTPATHbIX NOHOB BapbUPOBaNO
B [OCTaTOYHO LUMPOKUX MNpeaenax oT
NPAKTUYECKM HY/EBbLIX KOHLEHTpauui
00 1,919 mr N/am® (cm. Tabn. 3.6.4).
JKoNOrMYeckoe COCTOAHME BOAO-
€Ma B PaBHOW CTEMEHWU 3aBUCUT KaK OT
M3MeHYMBOCTU cogaepikaHusa Gopm aso-
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Puc. 3.6.4. Ce30HHaA WM3MEHYMBOCTb COAEPMKaHMA
docdar-voHos (PO,>, mrP/am’) B Boge Bomoema-

4 7

oxnaautens XA3C B nepvog, uccnenoBaHuii (1998—
2001 rr.): 1 — 1998, 2 — 1999, 3 — 2000, 4 — 2001

Ta, Tak M OT coaiepskaHuna hocdpamos (PO,*). PaKTopbl, onpeaenatoLLme KOHLEHTPaLmIo
¢docdaT-MoHOB B BOAE NPUPOAHBIX BOAOEMOB aHaNOMMUYHbI TAKOBbIM A1A 60bLIMHC-
TBa 6uMoreHHbIx BewecTts. CogepikaHue dochatoB Ha NepBOHaYaIbLHOM 3Tane uccie-
[0BaHNIN N3MEHANOCh OT Hy/1eBbIX KOHUEHTpaumi go 0,124 mr P/gm® (cm. Tabn. 3.6.4).
Ce30HHan AnHaMUKa cogepskaHna GochaTos XxapaKTepn3oBaiacb 3HaUYMTE/IbHbIM CHU-
YKEHMEM UX KOHLEHTPALIMM B BECEHHMI1 NePUOoA, U NocTeneHHbIM HapacTaHMeM OT SIeTa
K oceHW. Takaa HanpaBAeHHOCTb BHYTPUrOA0BOW AMHaMUKN docdaT-MoHOB 06YyC0B-
/leHa ogHOBPEMEHHbIM Bo3aeicTBnemM (GaKTOPOB KaK ecTeCTBEHHOrOo MPOMCXOXae-
HWA, TaK U aHTPOMOreHHoro. BecHoW, B nepnog, akTMBHOIO PasBUTUA TMAPOBMOHTOB,
coaepaHue hocdaTos yMeHbLIANOCh A0 NPAKTUYECKM HYNEBbIX 3HaYeHMn. OceHbto,
B Nepuoa, CHUMKEHNA BUONOTMYECKOM aKTUBHOCTU M CAMOOUYMUCTUTE/IbHOW CNOCOBHOCTH
BOAOEMA, Ero KOHUEHTpaLUun, Kak npasuno, bbiaun Bbicoku (puc. 3.6.4). Cnepyet oT-
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Puc. 3.6.5. TpocTpaHcTBEHHOE pacnpe-
aenenne docdatos (PO,*, mr P/am’) no
aKBaTOPMM BOAOEMA-OX/IAfMTENA B /IEeT-
HWUI Nnepuog, (MoHb, 1998 T.)

METUTb, YTO NogobHas AMHAMMKa
Habnopganace M B 03. JlyKOMCKOM
(9rocucrema.., 2008): ana netHero
nepuoaa npuv MHOroNeTHUX uccne-
[OBAHUAX ObLIO OTMEYEHO 3Hauu-
Te/lbHOe BapbMpOBaHME MOKasaTe-
Nen copepaHua MUHepPasbHOro
dochopa. YBenuueHue copepKa-
HUA docdaToB B NETHUIN Nepuo, B NOIHON Mepe ONpeaensieTca Ux NocTynieHnem co
CHPOCHBIMM BOZAMM OYMCTHBIX COOPYKEHMIA.

KapTuHa npocTpaHcTBEHHOrO pacnpegenenuns pocdat-noHos B BO xapakTepu-
30Basiacb AOBOLHO 60/1bLION OAHOPOAHOCTLIO (puc. 3.6.5).

OnHamuKa opeaHuYyeckozo sewjecmsa, pacnpeneneHne ero BO BpEMeHU U B
NPOCTPAHCTBE ONPeaenAtTCA MHOTOYMCAEHHbIMK GaKTOPaMn, OCHOBHbLIMW U3 KO-
TOPbIX ABNAOTCA GUIUKO-XMMUYECKME NPOLLECCHI, MPOUCXOAALLME B BOAE U AOHHbIX
OTNOMKEHMUAX, TEPMUYECKUI PEXUM U TUAPOANHAMUYECKME YCA0BMA IKCMNIyaTaLmUm
BOJ0EMA, YPOBEHb PA3BUTHA U KU3HEAEATENIbHOCTU TMAPOOMOHTOB. BMmecTe ¢ Tem,
HEMA/NIOBaXKHOE 3HAYEHWEe MMeET MOCTynjaeHWe PacTBOPEHHOrO OpraHUYecKoro
BELLLEeCTBa B COCTaBe ObITOBbIX M KOMMYHanbHbIX CTOKOB. Kak M B ecTecTBeHHbIX
BOAOEMaX, B BOAOEeMe-OX/aguTene cogepaHne opraHMYecKoro BeLlecTBa yBe-
NiMunBanace B NeTHUN nepuog,. KoHUEeHTpaLMo OpraHMYecKoro BeLLecTBa B Boge
BOO0EMA-0X/1A4UTENA OLEHMBaAN MO BeNMYMHe nepmaHraHatHon (MO) m 6uxpo-
MmaTHOM (BO) oKncnsemocTy, a Takke no senndnHe BIK..

BennunHa nepmarHeaHamHol okucasemocmu (MNO) nsmeHanacob B npegenax
6,65—14,7 mr O/am® (cm. Tabn. 3.6.4), a buxpomatHo — 20,2—30,3 mr O/ams.
Jona nerkookncnasemoro OB nNo OTHOLIEHMIO K XMMWYECKN CTOMKOMY COCTaBAANa
npumepHo 30—50 %. MepBoOHaYanbHbIM Nepuoa UcCnel0BaHNA XapaKTepmu3oBa-
€A OCTAaTOMHO PAaBHOMEPHBIM pacnpeaeneHnem coaepaHusa opraHMYecKoro se-
LLLeCcTBa, KaK BO BPEMeHM, TaK U B npocTpaHcTee. O4HaKo B CE30HHOM acneKTe npo-
CNeXMBaeTCA TEHAEHLMA NOCTENEHHOrO HapacTaHMA BE/IMYMHbI NePMaHIaHaTHOM
OKWUCNAEMOCTU OT 3UMbl K OCEHMU.

KocBeHHbIM MOKasaTesieM KOMYEeCTBa OPraHUYEeCcKoro BelecTsa B BOAE ABAA-
eTca genu4uHa bl1K,, koTopas BapbMpoBasa B BOAE BOAOEMA-OXNaAuTeNA B npe-
Aenax ot 2,83 ao 7,4 mr O,/am* (o aaHHbIM OOOC XA3C). Kak npasuno, B Bere-
TAUMOHHBIV Nepuoa BeanymHa BIMK, nosbiwanack. CornacHo (MeToauKa..., 2001)
no Be/NMYMHE JAHHOTO NOKasaTens BoAa BogoemMa-oxnaautens XA3C oTHocuTCA K
YMepeHHO 3arpA3HeHHbIM BOAAM.

Takum obpasom, B NepBblit Nepmos, UccaefoBaHuii Npu GyHKLMOHUPOBAHUK
opHoro aHepro6soka XA3C nog BAMAHUEM aHTPOMNOreHHoro ¢akTopa, a UMeHHO:
NocTynneHna B BOAOEM 3HAYUTE/IbHOTO KO/AMYECTBA CTOYHbIX BOZ, OTMEYanochb
nocTeneHHOe HapacTaHWe coaep)KaHuA cynbdaTHbIX MOHOB, Mpoucxogdllee Ha
$OHEe CHUKEHUA KOHLEHTPALMN MOHOB KaslbLMA, @ TaKXKe yBe/IMYEeHNE KOHLLEHTPa-
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Ta6auya 3.6.5. 3meHeHne TemnepaTypbl Boabl (t, °C) M coaepskaHMa pacTBOPEHHOro
B BOAe Kucnopoaa (mr/am®, % HacbiweHus) no rybuHe B neTHMii nepmog, (19.07.2006 r.).

LleHTpanbHbIV paitoH CeBepHbI paiioH
Fny6A:1Ha, LEeHTp KBagpat -3 KBagpat -1
t o, % t o, % t o, %

1 26,5 7,0 84,3 29,8 7,0 87,8 25,3 10,4 122,8
2 27,0 7,2 87,4

3 24,2 7,2 83,6 25,0 7,5 88,2 25,3 8,6 101,6
4 25,0 7,2 84,6

5 24,2 6,8 78,7 24,3 6,9 80,2 25,3 7,8 92,1
7 23,0 6,1 69,4

8 24,0 6,9 79,8

Mpo3payHoCTb, M
2,0 2,0 1,5

umm docodaTt-MoHoB. BansaHue ruapobuonormyeckoro hpakTopa nNposasmaOCb B 3Ha-
YMMOM MOBbILEHUN BENNYUHBI PH U coaepsKaHna BMOreHHbIX BELLEeCcTB.

dopmurpoBaHME TMAPOXMMUYECKOTO PEXUMA U KavyeCcTBa BOAbI BOAOEMA-0XNa-
auTtena XA3C Bo BTOpOI nepuoa, nccieoBaHUM Nponcxoamao nog noytn nocro-
AHHbIM BO34,eNCTBMEM COPOCOB LUPKYNSALMOHHON NOSOTPETON BOAbI.

AHanu3 BepTUKA/NIbHON CTpaTUdUKALUKM TemnepaTypbl BOAbl U coAepaHuA
pacTBOPEHHOrO B BOAE KNCIOPOAA B IETHUIN Nepuog, B LLEHTPA/IbHOM U CEBEPHOM
palioHax BoAOeMa NoKasan Hasimyme He3HAUUTEIbHOrO BEPTUKAZIbHOIO FpagMeHTa
KaK TemnepaTypbl BOAbl, TaK U KOHLUEHTPALMMN PaCTBOPEHHOMO B BOAE KMUC/I0POAaA.
OpfHakKo, Kak NpaBuo, Aaxke B MOBEPXHOCTHbIX CI0AX BOAbI BEIMYMHA HACbIWEHUA
BOAbl KNCNOPOAOM penKo npesbiwana 100 %, a B NPUAOHHbIX C/I0AX He AoCTUrana
n 80 % (Tabn. 3.6.5).

Mo nmetowmmeca HOpmam, KOTOpble NMPUMEHAITCA K BOAOEMAM, UCMNOJb3ye-
MbIM B pbl60oX03ACcTBEHHbIX Lensax (AnTyHuH, BenaBuesa, 1993) B feTHee Bpems
KOHLEHTPaLMA PacTBOPEHHOro B BOAE KMUC/I0POAA He AO/KHA ObiTb HUKe 6 mr/
am3. Xota Bogoem BO XASC He ucnonb3yeTtca A1A pblbOX03ANCTBEHHbIX Lenei,
yKazaHHble MAK moryT paccmaTpuBaTbCA KaK UCXOAHble AN OLLEHKU YCA0BMA
06UTaHMA BONBLWIMHCTBA ’MAPOOUOHTOB. CnesyeT OTMETUTb, YTO NMPU BbICOKMX, a
B BOJOEMax-OX/1aAUTeNsAX — aHOMAJ/IbHO BbICOKMX TemnepaTypax Mo CPaBHEHULO
C ecTeCcTBEHHbIMU BOAOEMAMM, HACbILLEHNE BOAbI KUCIOPOAOM PE3KO CHUMKAEeTCA
B CBA3M CO CHMXXEHWEM PacTBOPMMOCTU ra3oB Npu MOBbILWEHMN TeMnepaTypsbl. Ta-
KMM 06pa3om, MOXKHO NPesanoNoKuTb, YTO B XKapKoe Bpems roga B BOLOEME-OX-
nagutene XA3C BO3MOMKHO BO3HWKHOBEHME 30H € AedUUMTOM pacTBOPEHHOIO B
BOZE KMciopoaa.

J0BO/NIbHO 3aMeTHbIM yBe/NMYEHUEM CPeAHEroAO0BbIX BE/IMYMH COAEPrKAHUA
pacTBOPEHHOrO B BOAE KMC/AOpoAa Bblaenanca nepuon HabnogeHui ¢ 2004 no
2007 rr., 4TO NPOUCXOAMIO0 Ha POHEe MOCTENEeHHOro MOBbILWEHUS TemnepaTypbl
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Puc. 3.6.6. MHoroneTHAA AMHaMMUKa BenuuuHbl pH (1) M KOHLEHTpaUMK pacTso-
peHHOro B BoAe Kucnopoga (2), mr/am® B Boge Bogoema-oxnaamtens XA3C 3a ne-
pviog HabaogeHnii (2002—2010 rr.)

BOAbl. BmecTe c Tem, BeanumHa pH Boabl ocTaBanacb NPakKTUYECKN HEM3MEHHOM Ha
NPOTSAXEeHUU BCcero nepuoaa HabnawaeHui (puc. 3.6.6).

Ce30HHaA AMHAMMKa BeAnYMHbI pH BO BTOpOM nepuon HabawoaeHUn xapak-
TepM30BasiaCb PaBHOMEPHbIM pacnpenefieHnem, TOraa KaK, KOHLLEeHTpauuA pac-
TBOPEHHOIO B BOAE KMCNOPOAA, NO-MPEXHEMY MMeNa TEHAEHLUMIO CHUXKEHMUA ero
coaeprKaHua B IeTHUI Nnepunog HabnoaeHui (puc. 3.6.7.).

Pe3ynbTaTbl McCneaoBaHWI MOKasanu, YTO BO BTOPOW nepwog, HabawoaeHwuin
Temnbl YObIBAHUA COAEPXKAHUA UOHO8 KAsbUUA B BOAE BOAOEMA-OXNAAUTENA He-
CKOJIbKO 3aMeA/IANCD, OAHAKO TEHAEHLMA YMEHbLIEHUA UX KOHUEHTpaumu (4o
20 %), CONpoBOXAABLLAACA YBEAUYEHMEM COAEPKAHUA CYs1bghaMHbIX UOHO8 (CBbI-
we 20 %) coxpaHanacs.

HecmoTpA Ha To, YTO Ha NpoTAXKe-

14 HUM BCero nepuoga HabnwaeHU auo-
12 L 1 pokapboHamHeie uoHel (HCO,") 6bian
N2 OOMUHUPYIOWMMM  Cpeau  [NaBHbIX
10 MOHOB, OTMeyeHb! (B 2006 r.) KpaTKoB-
g 8 pemeHHble U He 3axBaTbiBatouwine BCcen
z aKBaTOpUM BogOEMa Nepuoabl CMEeHbI
o6 K/lacca ero BOAHOM maccbl. A MMEHHO,
jg_ 4 B BeCeHHee BpemMA B LLEHTPA/IbHOM, 3a-
2 Puc. 3.6.7. Ce30HHaA [MHaMUKa W3MEHeHuA
0 BeMUMHbI pH (1) v pacTBOPEHHOTO B BOAE KUC-
3uma BecHa Neto OceHb nopoaa (2) 8 Boge sogoema-oxnaamtens XA3C

Ce3oHbl B nepwuog, Habnogexwnii (2002—2010 rr.)
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NagHOM U HOXXHOM PaMoHax, a B IeTHEE BPeMA U B BoAe BOA03abOPHOro KaHana
npeobnagaowmmm 6ol cysnegpamubie uoHel (SO,*).

BmecTe c Tem Ha NPOTAXKEHUU BTOPOro nepuoga HabnAeHU oTMevanocb
3HaAYMMOE yBEeNYEHWNE, KaK NpeaenoB KofebaHui, Tak U CpesHerogoBbIX BENYMH
coaepaHua rnapoKkapboHaTHbIX MoHoB (Taba. 3.6.6). 3To 0bycnoBNEHO B, NEPBYHO
oyepeab, BANAHUEM TMAPOOMONOrMYECKMX PAKTOPOB, @ MMEHHO: aKTUBMU3aLMEN
DOTOCUHTETUYECKOI AeATEeIbHOCTM B BOAE BOLOEMA, YTO NPUBOAMT K YBENNYEHUIO
BE/IMUYUHbI pH, a 3TO B CBOIO o4epesb onpesensaeT yBesMYeHNe KOHLEHTPALUN TMa-
POKapbOOHATHbLIX MOHOB.

HabntogeHns nokasanu, 4to xs10pudHsie uoHsl (ClI7) goctaTtoyHo KoHCepBaTUB-
Hbl B BOAe Bogoema-oxnagutens XAIC 1 ux cogeprkaHme Mano U3MeHAETCS Kak BO
BPEeMeHMU, TaK 1 B NpocTpaHcTee. O4HaKo BTOPOI nepuog HabntogeHu xapakrepu-
30Ba/ICA NOCTENEHHbIM HE3HAYUTE/IbHBIM YBENNYEHNEM UX KOHLEHTPALMUN B BOAE
Bogoema-oxnaantena XA3C (cm. Tabn. 3.6.6).

Bcnen 3a M3MeHeHMEM KOHLEHTPALMU [NaBHbIX MIOHOB M3MEHANACh U BEANYU-
Ha MUHepanunsaummn soabl Bogoema-oxnaamtensa XA3C. YcTaHOBAEHO, YTO B MNepUOL,
HabntogeHn 2006—2010 rr. MMHepanu3aLma BoAbl yBENMYNAACK NO CPABHEHMIO C
nepBOHaYaIbHbIM NEPUOAOM UCCNenOBaHWU. MOBbIWEHNE BEIMYNHBI MUHEPASU-
3aLMK BOAbI, MPOUCXOANNO, TNAaBHBIM 06Pa3oM, 3a CYET YBEIMUYEHUA COAEPKAHUA
rMapPoKapboHATHbIX U cyNbdaTHbIX MOHOB (CM. Tab. 3.6.6).

HecmoTpsA Ha To, YTO BPEMEHHAA U3MEHUYMBOCTb HO/bLLIMHCTBA NAaBHbIX MOHOB
XapaKTepM30BaNacb AOCTAaTOYHO PAaBHOMEPHbIM pacnpesesieHMeM, OHa BCe Ke
MMefla HEKOTOpble Ce30HHble 0COBEHHOCTU. A UMEHHO: MaKCMMa/ibHOEe COAepIKa-
HUe r’MAPOKaPOOHATHBIX U XJIOPUAHBIX MIOHOB OTMEYA/IOCh B XO/104HOE BPEMS ro4a
(oceHb—3MMma), a MMHUMaNbHOe — B /IeTHUI Nepuog,. MpoBeaeHHble Uccnea0Ba-
HUA MOKasann Ha/iuMumMe onpeneneHHON B3aMMO33aBUCMMOCTU MEXKIY CEe30HHOWM

Tabnuya 3.6.6. MHOToONETHAA U3MEHYMBOCTb HEKOTOPbIX FN1aBHbIX MOHOB, }KECTKOCTU
1 MUHepanusaLmmn Bogbl Bogoema-oxaaantens XAIC 3a nepuog HabatogeHuii 2006—2010 rr.

mr/om3
loabl
HCO,~ Ccl- MuHepanu3saums Bogbl | O6LLAA SKECTKOCTb, Mr/3KB.
2006 152,5—189,1 20,24—30,38 384,87—493,81 1,85—3,45
175,6 25,00 425,99 3,04
2007 170,8—201,3 15,37—30,37 389,17—517,92 2,80—3,90
181,0 26,68 439,97 3,17
2008 172,8—209,4 | 26,83—30,70 405,20—466,93 2,83—3,40
190,2 28,21 440,29 3,10
2009 195,2—204,5 27,87—30,57 428,40—465,80 3,10—3,25
203,6 29,13 452,39 3,19
2010 212,5—225,7 24,29—33,47 471,13—489,87 3,20—3,40
218,1 30,90 479,98 3,32
3a nepuog, 152,5—225,7 15,37—33,47 384,87—517,92 1,85—3,90
HabnogeHun 186,4 26,77 439,88 3,13

MpumeduyaHue. Hagueptoit — npesesibHble 3HAUEHWS, NOA YepTo — CpesHue.
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Tabauya 3.6.7. NpocTpaHCTBEHHAA M3MEHUYMBOCTb COAEPIKAHWA HEKOTOPbIX NAaBHbIX MOHOB
1 MUHepanusaumm Bogpl (Mr/am?) no aksatopum Bogoema-oxnaautens XA3C 8 nepunog 2006—2007 rr.

PaitoHbl HCO,” SO,” cr Ca* MuHepanusaums
CeBepHbIit 170,8—201,3 76,8—129,6 20,2—30,4 36,1—50,1 397,4—459,4
178,4 114,3 24,8 41,1 441,2
3anagHbii 152,5—180,0 84,0—146,4 20,2—30,4 34,1—46,1 395,9—492,9
175,4 126,0 25,9 40,5 457,3
LeHTpanbHbIi | 173,9—195,2 86,4—153,6 20,2—30,4 36,1—44,1 395,9—517,9
179,3 107,1 25,2 40,1 434,6
BocTouHbIl 167,8—180,0 93,6—136,8 20,2—30,6 34,1—46,1 401,3—483,6
175,0 117,3 27,1 40,1 445,4
HOXKHbIV 164,7—176,9 86,4—144,0 20,2—30,4 38,1—44,1 388,9—480,0
171,8 122,0 26,2 41,6 447,2
MNK 164,7—183,0 81,6—139,2 20,2—30,4 38,1—48,1 363,0—491,2
175,4 106,5 25,3 42,0 426,9
OTK 160,6—192,2 76,8—288,0 20,2—139,2 37,1—48,1 379,6—576,4
176,5 120,0 37,1 41,9 447,5

OVNHAMUKOM coaepKaHna MOHOB KasbUus U cynbdaTHbIX MOHOB. Tak, BpemMeHHas
M3MEHYMBOCTb COAEPKAHMA NOHOB KasibLMA XapaKTepmn3oBanacb AOCTAaTOYHO pPas-
HOMEPHbIM pacrnpeaeneHnem Ha NPOTAXKEHUU BCero rofa ¢ nocTeneHHbIM He3Ha-
YUTENbHBIM YMEHbBLUEHMEM K OCEHM, MPU 3TOM OHa bbl1a NPAMO NPOTUBOMONOMKHA
OVNHAMUKe cofepiKaHua cybGaTHbIX MOHOB, KOHLEHTPALMA KOTOPbIX K OCEHWU, Ha-
NpPOTUB, HE3HAYMTENbHO MOBbILWANACH.

CopeprkaHusa 60MbLUIMHCTBA [MaBHbIX MOHOB MO aKBAaTOPUM BOAOEMA-OXNaan-
Tens XA3C pgoctaToyHo ogHopoaHo (Taba. 3.6.7). Cneayetr 0ocobo OTMETUTb, UTO B
BOZE OTBOAALLEro KaHana netom 2006 r. KOHUEHTPALMA TMAPOKAaPOOHATHLIX MOHOB
NpubAnNKaNacb K HYNeBOMY 3HAYEHUIO. ITO MOMKET CBUAETE/IbCTBOBATL O 3HAYM-
TeNlbHOM 3arpsA3HeHumn sogbl (AnekuH, 1970)

Mepuog HabaogeHuit 2002—2010 rr. 6bl1 OTMEYEH ycuaeHMeM npoLlecca
3BTPOGMPOBAHUSA BOAOEMA-OXNALUTENS, YUTO BbIPA3MNOCh B 3HAUMMOM U3MEHEHUU
KOHUEHTPAUW BUO2EHHbIX 3/1eMeHmos, 1 B NePBY0 oyepeab, COeAUHEHUN a3o-
Ta n docdopa, OKasbIBaOWNX ONpesensaoLLee BANAHME Ha YPOBEHb PA3BUTUA U
XU3HEeaeATeNbHOCTU TMAPO6MOHTOB. Bo BTOpOI nepuog, uccnenoBaHuii cpesHem-
HorosieTHee cogepkaHue pocdaTHbIX MIOHOB B BOAE BOAOEMA-OXNAAUTENS YBEU-
ymnocb 6onee Yem B ABa Pasa, a KOHLEHTPALMA HUTPATHbIX MOHOB MPAKTUYECKM Ha
30 % — ¢ 0,028 go 0,066 mr P/am® n ¢ 0,160 go 0,202 mr N/am3, cooTBeTCTBEHHO,
Nno CpaBHEHWIO C NepBbIM Nepuoaom mccnegoBaHuii. Ocobo 3HauMmoe yBennye-
HMEe KOHLEHTPAL MK, KaK HATPATHbIX MOHOB, Tak U GpochaTHbIX OTMEYANOCh B Nepu-
og, c 2008 no 2010 rr. (puc. 3.6.8).

MoBbiweHne copepaHusa ¢ochaT-MOHOB COMPOBOXKAANOCL MNOCTENEHHbIM
YMEHbLUEHMEM KOHUEHTPALMM aMMOHWMHOIO a30Ta, COAEP)KaHMEe KOTOPOoro B
BOAE BOAOEMA BCe e OCTaBaNOChb AOCTAaTOYHO BbICOKMM, Bapbupya ot 0,060 ao
0,655 mr N/am3. BmecTe ¢ Tem, HECMOTPA Ha TEHAEHLMIO CHUMKEHUA ero CoaepsKa-
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Puc. 3.6.8. MHOroneTHAS AMHAMMUKa COAEPMKAHMA HUTPATHbIX MOHOB (1) u docdat-
MoHoB (2) B nepuog HabnogeHui (2002—2010 rr.)

HWA, CPEAHEMHOTOIETHAA KOHLEHTPaLUA aMMOHUIMHOIO a3oTa BO BTOPOM nepuog,
HabntogeHUIM NPaKTUYECKN BABOE MPEBbILLANa TaKOBYIO B MEPBbI Nepuog — co-
otBetcTBeHHo 0,166 u 0,305 mr N/am3. HeobxoaMmMO OTMETUTb, YTO CKOPOCTb
HakonneHus ¢ochatoB B BOAOEMAX 3HAYUTENIbHO Bblle CKOPOCTM HAKOMAEHMA
aMMOHMIMHOIO a3oTa. M3BeCTHO, YTO HasiMyMe TaKOW CUTyauuu, Korga BOLOEMbI
oborawatotca pocdopom bbicTpee, YeM a30TOM, XapaKTEPHO A/1A BOAOEMOB, NOA-
BEPYKEHHbIX aHTPOMNOrEHHOMY BAMAHMUIO. YCTAHOBAEHO, YTO OCHOBHbIM MCTOYHM-
KOM noctynneHuns pocdaT-noHOB B BOAY BOAOEMA-OXNAANTENA ABAAOTCA CTOYHbIE
BOZbl, 33 NOCAEAHWNI Neproz B COCTaBe KOTOPbIX B HEro nocTynano 6onee 60 Kr/cyTt
docdaToB. OgHOBpPEMEHHOE C yBeAMYeHNemM BHelHen dochOopHOM HarpysKku Ha
Bogoem-oxnaguTtenb XA3C Ha ero HakonjaeHwe B BOAHOW Macce BOAOEMA 3HaA-
YMMOE BAUSAHME OKA3bIBAKOT r’MAPOOMOHTLI, B YaCTHOCTU ApelicceHa. B npouecce
KU3HEeOEeATeNIbHOCTU BOAHbIX XXUBOTHbIX U AECTPYKLUMM OPraHMYeCcKoro BeLLecTsa
6onblan Yyactb pochaTos, MCNOIb30BAHHbIX OMOTOM, BO3BPALLAETCS B BUAE METa-
6onnyeckoro pocpopa obpaTHO B BOAY.

Ce30HHasA AMHAMMKA CoaepKaHMA HUTPUTHBIX MOHOB HE MMeNa YETKO Bblpa-
YKEHHOW HanpaB/NeHHOCTM N XapaKTepM30oBasiacb PaBHOMEPHbIM pacnpeaesieHnem
Ha NPOTAXKEHUWN BCEro BereTauMoHHO-
ro nepnoaa M HesHauyuTeNbHbIM yBe-

NnyeHnem 3mmoli (puc. 3.6.9). ;
Bonee YETKO BbIPAKEHHYIO Ha- 3

NpPaBJEHHOCTb MMeNa BHYTPUrogoBas
OVNHaMMKa CoAeprKaHMUA HUTPaTHBIX U
¢docdaTHbIX MOHOB. KaK NpaBuio, Mak-
CUMaJIbHbIE KOHLLEHTPALMM HATPATHbIX

Puc. 3.6.9. Ce30HHaa [MHaMMKa COAepXaHUA @

HUTPUTHBIX (1), HUTPaTHBbIX (2) U PpocdaTHbIX MO- BecHa Nleto OceHb
HOB (3) 3a nepuog HabnroaeHui (2002—2010 rr.) Ce30Hbl
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Tabnuya 3.6.8. MpoCTPaHCTBEHHOE pacnpeseneHne coaepKaHnsa BUOreHHbIX BELWECTB
no akBaTopumu Bogoema-oxnagutens XA3C 8 2006—2007 rr. (cpefHMe 3HaYeHUs).

PaitoHbI NO,”, mr N/am? NO,", mr N/am? NH,’, mr N/am® PO, mr P/am?
CeBepHbli 0,011 0,018 0,424 0,021
3anagHbii 0,014 0,017 0,445 0,026
LleHTpanbHbI 0,009 0,018 0,369 0,024
BOCTOUHbIN 0,007 0,017 0,382 0,024
HOKHbI 0,008 0,018 0,436 0,038
MNK 0,010 0,026 0,384 0,031
OTK 0,008 0,020 0,482 0,045

MOHOB HabOA4ANUCH B XONO4HOE BPpeMA rofa, a MUHMMa/bHbIE B Nepuoa akTUBHO-
ro passuTMA rMapobunoHTOB (BecHa—eTo). BHyTpuroaosaa AnHaMmmnKka pocdaTHbIX
MOHOB MMea TEHAEHUMIO NOCTENEHHOIO 3HAYMMOIO YMEHbLUEHWUA UX KOHLEHTPA-
LMM OT 3UMbI K N€TY N HEKOTOPOro HapacTaHuA K oceHun (cm. puc. 3.6.9).

KapTuHa nNpocTpaHCTBEHHOrO pacnpeaeneHma bMoreHHblx Bewects bbina Ao-
CTAaTOYHO OAHOPOAHA, OAHAKO, Hambosibliee CoAep)KaHWe CoeAMHEeHUI a3oTa B
6onblMHCTBE CyvaeB Habntoganock B 3anagHOM paiioHe BogoemMa. MoBbIWeHHbI-
MW KOHLLEHTPAUMAMM aMMOHUIMHOrO a3oTa U pocdhaT-MOHOB BbIAENANUCD HOMKHbIM
palioH 1 oTBOAALLMI KaHan (Tabn. 3.6.8).

B nepuog nocne BBeAeHMA B IKCMJyaTaL MO BTOPOro sHeprob/oka oTMeyYeHo
HE3HAYUTENIbHOE CHUMXKEHMWE BEIMYMNHDBI NEPMAHIAHATHON OKMCAAEMOCTH BOAbI BO-
aoema-oxnagutens XA3C, 4To oTpasuiock Kak Ha npepgenax konebaHun (5,03—
13,5 Mr O/am3), Tak M Ha cpeAHEeMHOroNeTHell BelnuMHe, KoTopaa cocTasuna
8,82 mr O/gm3. B 3TOT nepuog, coxpaHAnacb HamnpasAeHHOCTb CE30HHOW ANHAMMKM
cofepkaHna opraHMyeckoro BewecTsa (no BesnunHe MO), KoTopan Bbipasunack B
TOM, YTO MaKCMMaNbHOM BENUYMHOWN NEePMaHraHaTHOM OKUCAAEMOCTM XapaKTepu-
30BasicA OCEHHWUIT Nepuoa, a MUHUManbHOW — BECEHHUN.

MaKcumanbHble BenMumHbl MO HabAloganuce B LEHTPaNbHOM, 3anagHoOM U
BOCTOYHOM paiioHax, a MMHMMabHble — Mo «nepudepum» Bogoema (ceBepHoOm
M HOXHbIN panoHsbl) (puc. 3.6.10). BmecTe ¢ Tem, HEOBXOAMMO OTMETUTb, YTO Ha
npoTaxeHun 2006 r. senmymHa MO ocTaBanacb NPaAKTUHECKU HEU3MEHHOW NO BCeit
AKBATOPWM BOAOEMA-OX1ALMUTENSA, @ TaKKe B BOAE NOABOAALLETO N OTBOAALLETO Ka-
Hanos. Toraa Kak, 8 2007 r., HanpoTue, BenndnHa MO B Boae KaHanoB 6bina Bbille,
yem B BoAe Bogoema-oxnaautens (cm. puc. 3.6.10).

Ha npoTaKeHun BTOpPOro nepmoga UccnegoBaHnin He oYeHb CYLLeCTBEHHO U3-
MeHsAnach BennunHa bk, npeaess KoniebaHWi KoTopoW BapbMpoBanu oT 2,53 Ao
7,63 mr Oz/p,M3' COCTaB/IAA B cpeaHem 3a nepuog 4,69 Oz/p,M3. B ce3oHHOM acnekTe
MaKcMMasbHble BennduHbl BIMK Habaoaanuck B Nepuos HTEHCMBHOTO Pa3BUTMA
rmapobuoHTOB (BECHA—/1ETO), @ MMHUMaNbHbIE B OCEHHE-3UMHUI Nepuoa,

MHoroneTHas AMHAMUKA COAEPKaHUA opraHuyeckoro sewecrsa (no MNO) 3a
nepuog HabntogeHnin 2002—2010 rr. He MMena YETKO BblpaXKeHHOM HanpasaeH-
HOCTM, Yero Henb3s cKasaTb 0 BennumnHe bIK, (puc. 3.6.11).

Kak nokasanu uccnenoBaHuA, MakCMMasbHble (cpesHerogosble) BeNYMHbI
AaHHOro MoKasaTena oTmevanucb B nepuog 2004—2006 rr. CornacHo (MeTtoau-
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Puc. 3.6.11. MHOroneTHAA U3MEHYMBOCTb COAEPIKAHMUA OPraHUYeCcKoro BeLLecTa
no MO (1) v BIK, (2) B Boge Bogoema-oxnagutens XA3C

Ka..., 1998) no sennumHe bl K, Boga Bopgoema-oxnagutens XA3C oTHocunachk K
KNaccy YyMepeHHO 3arpsA3HeHHbIX Bof4 (415 0-Me30CanpobHbiX BOA, — YMEPEHHO
3arpAsHeHHble BoAbl — NoKasaTens bINK, cocTasnser 4,1—7,0).

KaK y»Ke HeoAHOKPaTHO YNOMMHANOCh Bbille, GOPMUPOBAHME TUAPOXMMUYECKOTO
perkMma 1 Kayectsa BoApl Bogoema-oxiaamtena XASC npomcxoauT nog Henocpeac-
TBEHHbIM BAUAHMEM CHPOCA CTOYHbIX BOA, C OYUCTHbLIX COOPYHKEHWN. 3a nepuoa 1998—
2001 rr. B BOAOEM B cpeaHem noctynaso 513825,0 m3/mec, nepuog 2002—2005 rr.
XapaKTepm30BascA HE3HAYNTENbHBIM YMEHbLUEHWEM 06bema COPOCHbIX CTOUYHbIX BOZ,
B Bogoem — A0 493668,5 m*/mec, B neproa 2006—2009 rr. o6bem cbpoca ocTasanca
NPaKTMYECKM Ha YPOoBHe npeablayluero nepuoda Ao 479000,0 m3/mec (tabn. 3.6.9).
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3. A6MoTnyeckne XapaKTepPUCTUKH M yCrI0BMSI OGUTAHNS rTMAPOGMOHTOB

Tabnuya 3.6.9. O6beM BOZ C OUYMUCTHBIX COOPYKEHWUI, NOCTYNAaOLWMX B BogoemM-oxnaamtens XAIC,
3a nepuog, 1998—2009 rr. (no aaHHbIm O00C XA3C).

HeKoTopble KOMMNOHEHTbI XMMUYECKOro COCTaBa, T/rog,
log, m3/rop,
Ca** 50, PO,> NO,"
1998 5972258 378,68 265,00 9,80 234,53
2001 5631481 216,41 543,01 19,46 144,25
Cbpoc 3a 1998—2001 rr. 24149775 982,61 1564,18 59,05 744,31
2002 5954621 205,11 579,33 21,23 163,49
2005 5211246 157,75 437,69 19,55 142,18
C6poc 3a 2002—2005 rr. 22708752 743,28 1895,53 87,75 722,75
2006 6341000 107,90 605,67 10,31 42,94
2009 5324000 158,43 558,36 13,59 40,23
C6poc 33 2006—2009 rr. 22992000 635,26 2328,76 52,91 155,67

Tabauya 3.6.10. OTHOCUTENIbHOE COAEPKAHNE HEKOTOPbIX KOMMOHEHTOB XMMMWUYECKOTO COCTaBa
CHPOCHBIX BOA, NOCTynaloLWwmx B Bogoem-oxnagutens XAIC (% oT BeIMUMHbI CYMMapHOro CTOKa).

oz, Ca** S0,> PO, NO, NO, BIK, no
1998 6,00 4,40 0,16 3,90 0,06 0,65 093
1999 4,00 6,50 0,20 3,50 0,05 0,66 0,78
2000 3,00 5,60 0,24 2,30 0,12 0,54 0,70
2001 3,80 9,60 0,34 2,60 0,09 0,61 073
CpepHee 3a 1998—2001rr.| 4,07 6,48 0,24 3,08 0,08 0,61 0,79
2002 3,40 9,70 036 2,70 0,14 0,56 0,70
2003 340 | 1030 | 039 3,30 0,06 0,66 0,70
2004 3,20 5,00 0,42 3,80 0,10 0,82 0,83
2005 3,00 8,40 038 2,70 0,11 0,72 0,86
CpepHee 33 2002—2005r.| 3,27 8,35 0,39 3,18 0,10 0,69 077

B ce3oHHOM acnekTe cOpoC CTOYHbIX BOA, B BOAOEM-OXNAANTENb XapaKTepm3o-
Ba/1CA OCTAaTOYHO PaBHOMEPHbIM pacnpeaeneHnem ero o6vemos B Te4eHMe roaa.
YMmeHblUeHne Konndectsa cbpoca B nepuog 2002—2005 rr. 66110 0bycnoBaeHo
€ro CHUXeHMEM B JIETHUI NepUOoL NO CPAaBHEHUIO C NPeablayLMM NePUOLOM Ha-
6noaeHNin, cooTBeTcTBeHHO 546430,8 m3/mec 1 505201,1 m3/mec.

Hapagy c ysenuyeHnem obbema cHPOCHbIX BOA, MOCTYMAlOWUX B BOJOEM-
oxnaguresib, OTMEYEHO CyLeCTBEHHOe WM3MeEHEeHWe WX KayeCTBEHHOro COoCTaBa
(tabn. 3.6.10). B nepBylo oyepeab 3TO OTPa3NAOCh Ha COAEpPXaHUU MOHOB Kaslb-
uma, kotopoe B 2005 r. ymeHbLINAOCh NPaKTUYeCKM BABOE NO cpaBHeHUto ¢ 1998 .,
cooTtBeTcTBEHHO € 6,0 % 00 3,0 %. HanpoTtus, 3a 3TOT Nepmog, NPakTUYeCKM Ha Ta-
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KYIO »Ke BE/IMUNHY yBennumaca obbem cbpoca cynbpaToB, COOTBETCTBEHHO € 4,4 %
B8 1998 r. no 8,4 % B 2005 r. 3a nepuoa HabaroaeHnn 2002—2005 rr. 66110 oTMeYe-
HO TaK¥Ke 3HaUYUTeNbHOEe yBennyeHme B copocHom Boge fonn ¢pocdaTHbIX MOHOB C
0,16 B8 1998 . no 0,38 %, cooteeTcTBeHHO B 2005 r. [lonA HUTPATOB U HUTPUTOB B
cHbpOCHOM BOZE OCTANOCh MPAKTUYECKU HEU3MEHHOW.

PacyeTbl noKasanu, 4to nepuog HabntogeHnin 2002—2005 rr. xapakTepmsoBan-
csA onpeaeneHHbIM yBenmdeHnem dochopHoi 1 cynbdaTHOM HarpysKku Ha BOAOEM-
OX/JIaAUTENb 33 CHET NOCTYNNEHWUSA B HErO 60/1bLLOIO KO/IMYECTBA CTOUHbIX BOA,. TaK B
1999—2001 rr. 8 Bogoem noctynano 41,26 kr/cytku docdartos 1 1093,07 Kr/cyTkn
cynbdatos, a B NOC/eAHUI Neprosa, B Bogoem nocTtynano 62,7 kr/cytkn ¢pocdartos
n 1354,9 Kkr/cyTku cynbdatos. MNosbiweHne BHelwHel GocPOpHOIN HarpysKu Ha BO-
[0em, B CBOIO oyepesb, 06yC/10BMN0 U USMEHEHNE COOTHOLLEHWUA B CTOYHbIX BOAAX
ABYX [NaBHbIX 418 6MOTbl KOMMOHEHTOB, @ UMEHHO a30Ta U docdopa. A UMEHHO: B
nepBOHAYa/IbHbIN Nepunog HabaeHU BeIMYMHA aHHOTO COOTHOLWEHMA COCTaB-
nana B cpeaHem 3a nepuoa 9 : 1 (Bogoem-oxnagmtens) n 13 : 1 (cbpocHble Boapl),
TO Ha BTOPOM 3Tarne HabALeHNI BeNMYMHA AaHHOMO COOTHOLEHMA CHU3MAACh A0
5:1 (Bogoem-oxnagutens) n 8,5 : 1 (cbpocHbie Boabl).

KaKk 1M3BecTHO, B BOAAX, rAe BAUAHME YeN0BEKA He CTO/Ib 3HAYUTENIbHO, COOT-
HolleHne a3oTa K ¢ocdopy obbiuHO 6onee 15 (AnekunH, 1970). B Bogax ke, Ha-
XO4AWMXCA NOA, 3HAYNTENIbHBIM aHTPOMOrEeHHbIM NMPECCOM BeNMYMHA AAHHOTO CO-
OTHOLLEHWA, KAaK NPaBWUO, CHUXKaeTca. OCOBEHHO HU3KOE COOTHOLWEHME AaHHbIX
KOMMOHEHTOB HabnwogaeTca B BoAOEMAx, Kyda MOCTyMaeT 3HauyuUTe/IbHOe KOJM-
YeCcTBO CTOYHbIX BoA. HabntogeHus nokasanum, YTo COOTHOLIEHME a30Ta K ¢pocdo-
py 3a nepuog 2002—2005 rr. yMeHbLIWAOChb NPaKTUYECKU BABOE MO CPABHEHMUIO C
TaKkoBbIM 3a nepuog 1998—2001 rr. Kak npaBuo, Takne Bogoembl oboraliatorca
docdopom HamHOro bbiCcTpee, Yem a30TOM. MMEHHO TaKas TEHAEHUMA U npocae-
*KuBaetcs B Bogoeme-oxaaantene XA3C. C apyroi CTOPOHbI, A8 BOAOEMa-0X/a-
OUTEeNA XapaKTepHO He TONbKO yBeanyeHue BHewwHen ¢ochopHOM HArpysKn, HO M
BHYTpPeHHel. HemanoBaxHyt posb B 06opoTe dpochatos B Bogoeme-oxiagutene
UrpatoT rMAPOBMOHTbI, B YaCTHOCTU U ApericceHa.

B ce30HHOM acnekTe OCHOBHOe KoanyectBo cbpoca dochaTHbIX U cynbdaTHbIX
MOHOB MNOCTYMNaeT B BOAOEM-OX/1aAUTENb B 3MMHEE BPEMs, B 3TOT XKe Nepuos oTme-
YaeTca 3HaUUTENbHOE YMEHbLUEHME B CTOYHbIX BOAAX COAEPKAHNA MOHOB KasbLMA.
MakcumanbHoe NOCTyNeHNe HUTPATHbIX MOHOB OTMEYAETCA B IeTHE-OCEHHUI ne-
puoga,.

BmecTe € TeM, OTMEUYEHO YMEHbLUEHWE MOCTYNJAeHUA MOHOB KanbLua C
686,66 Kkr/cyt B 1999—2001 rr. go 531,29 kr/cyt — B8 2001—2005 rr. YaaneHue
KaNbLUMA M3 BOAHON MacCbl MPUPOLHOrO BOAOEMA, B TOM YuUC/e U U3 BOAOEMA-
oxnagutens XA3C, NponcxoanT ABYyMA NYTAMU: XMMUYECKMM U BUONOTMYECKUM.
MNMocnegHuii nepuos HabntogeHU B Bogoeme-oxiaguTesne XxapakTepmnsosancs noc-
TEMEHHbIM YMEHbLUEHUEM COAEPNKaHUA KanbLumA, npoucxogawero Ha ¢doHe 3Ha-
YNTENBHOTO YBENIMYEHUA COAEPKaHMA CyNbdaTHbIX MOHOB M dochaT-MOHOB. Takas
TeHAeHUMA Bblna 0bycnoBneHa, Npexae BCero, NOCTyneHMeM AaHHbIX KOMMOHEH-
TOB B BOLOEM BMECTE CO CTOYHbIMU BOAAMMU, TAE UX KOHLLEHTPAUUK 6blan HAMHOTO
Bblle. B Takmnx ycnosuAx, BEPOATHO, B BOAOEME-OX/1aanTeNe NPOUCXOANA NpoLecc
xemocopbumn dochat-MOHOB YacTULAMM KapboHaATa Ka/bLus, C NOC/AeayoLmnm
coocaxgeHnem docdatoB ¢ KapboHaTom Kanbuusa. Hambosee akTMBHO npouecc
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Puc. 3.6.13. MHoroneTHAA AMHAMUKa COAepKaHMA MOHOB Kanbuua B Boge BO B 3a nepuog Ha-
6nopeHunit (1998—2010 rr.). BepTuKanbHbIMU NUHUAMM O0BO3HAYEH MEPUOA PE3KOTO CHUNKEHUA
coAepKaHMA MOHOB KanbLMA NPU 3HAYMTENIbHOM PasBUTUWM ApeincceHbl B Bogoeme. A — ne-
puoA, CHUXKEHWUA coAepKaHuAa; b — nepuos NOCTEMEHHOro HapacTaHUA CcodepKaHUMA MOHOB
Kanbuma

KOMnNaeKkcoobpa3oBaHMA MOHOB Kasbuma U pochaT-MOHOB NPOUCXOAUT B LLENOY-
HbIX YC0BMAX, XapaKTepHbIX U Ana Bogoema-oxnaautens XA3C (AnekuH, 1970).

Takum o0bpasom, NposeaeHHbIE UCCeA0BaHMA MOKa3aan, YTO Ha NPOTAKEHUN
O/MTENbHOro nepuoga B Boae Bogoema-oxnaautena XA3C npoucxoamnu cyuiec-
TBEHHble U3MEHEHUA, KOTOPbIe OTPA3UANCL KAaK Ha TMAPOXMMUYECKOM peMMe B
LeNIoM, TaK U Ha AMHAMUKE ero cocTaBnArwmux. B nepeyto ouepeapb gaHHbIe n3me-
HEHMA KOCHYIUCb PEXMMA N AUHAMMUKN MNABHbIX MOHOB. Ha NpoTAXKeHUn nepBoro
nepuoaa coxpaHAnacb TeHAEHUMA YMEHbLUEHUA KOHLEHTPaLUUM MOHOB Kanbuus,
npoucxoaALan Ha GoHe HEKOTOPOTro YBEANYEHUA CoAepKaHMA CyNbPaTHbIX MOHOB
(puc. 3.6.12, 3.6.13).
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Puc. 3.6.14. MHOroNIE€THAA AUHAMMKA COAEPKaHUA HUTPATHOrO asoTa (MyHKTUP) U docdaT-MoHoB
(cnnowHas nmHua) B BO 3a nepuog HabnogeHui (1998—2010 rr.)

CnepyeTt OTMETUTb, YTO B Nepmog, paboTbl 0aHOr0 3Heprob0Ka KOHUEHTPAUMA
cynbdaTHbIX MOHOB Konebanacb B LUMPOKUX Npeaenax, a cpeaHee coaeprkaHue co-
ctasuno 76,2 mr/gm3. Mepuog, HabaogeHuin 2004—2005 rr. XapakTepusosanca
HEe3HAYUTE/IbHbIM CHUXKEHMEM COAEPMKAHUA CYbdaTHbIX MOHOB, CPEAHAA KOHLEH-
Tpauma KoTopbix coctasuna 73,3 mr/amd. MocneaHuii nepmoa UccaefoBaHUM Xxapak-
TepM30BaCA NOCTENEHHbIM BO3pacTaHWMEM CoAeprKaHMA CybdaTHbIX MOHOB B BOAE
BOAOEMa-0X/1aAnTenNs, CcpeaHee CoaepKaHme KOTopblX cocTasuio 86,9 mr/ams.

HapactaHue KoHUeHTpaumMn cynbdaTHbIX MOHOB NpoMcxoanao Ha ¢oHe nocte-
NEHHOrO CHUMKEHMA KOHLIEHTPaL MM MOHOB Kanbuus (puc. 3.6.13).

OAHOBPEMEHHO C 3TMM, BTOPOW Mepuos, UCCNeLOBaHUIA XapaKTepu3oBaaca
NOCTENEHHbIM YBE/IMYEHMEM U APYrUX COCTABAAIOLLMX CONEBOr0 COCTaBa BOAbI
Bopgoema-oxnaantena XA3C, a UMeHHO: TMaPOKapbOHaTHbIX MOHOB U MOHOB X/10-
pa. M3meHeHMe KOHLEHTPALLMM MABHbIX NOHOB, BE/IMYMHbBI COOTHOLLEHMA MEXAY
HUMMU, A TaKXKe yBeIYeHUe ncnapeHma Boabl 3a cyeT AONONHUTENIbHOrO HarpeBsa,
06ycNnoBMNO NocTeneHHoe MoBbllEeHNE MUHepanM3aLmu BoAbl. HemanoBaxHyio
po/ib B YBEIMYEHUN MUHEPANM3aLMM BOAbI UrpatoT cOpocHble BOAblI C OYMCTHbIX
coopyKeHui, B 6osblom 06beme nocTynatolmne B Bogoem-oxnagurtenb XAIC. Tak,
nocTynjaeHne 3HaunTeNbHOro obbema COHPOCHbIX BOA B BogoemM-oxaaguTtens XASC
onpeaennno yxyalweHne ero 3K0N0rM4ecKoro cocToaHnA. K HeraTuBHbIM nocneac-
TBUAM, NPeX e BCcero, OTHOCATCA cieayoLime:

+  yBe/IMYEHUe He TO/IbKO abCoNOTHOro, HO M OTHOCUTENBHOIO COAEPKAHUA CYb-

¢$aToB B cocTaBe BOAbI, NOCTYNAOLLEN N3 OYMUCTHBIX COOPYKEHWUIN, NPUBENO K

MoKa eLle KpaTKOBPEMEHHOMY M3MEHEHUIO Kaacca NpMpoAHOM Boabl. Ecau B
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3. A6MoTnueckune XapaKTepUCTUKH M yCrI0BMSI OGUTAHNS rTMAPO6GMOHTOB

KOHLLe MPOLL/IOro CTONIETUA BOAA BOAOEMA-OX/1aaUTENS OTHOCMAACh K Hanbo-
Nlee pacnpocTpaHeHHOMY KNaccy NPUMPOAHbIX BOA — rMAPOKapbOHATHO-Kab-
umesomy (C%), To yke B HeKoTopble ce30Hbl 2006 I. ee Knacc M3MeHANCA Ha
cynbdatHo-HaTpueBblit (SN?). M3meHeHMe Knacca Boabl U yBEMYEHUE ee MU-
HepasnM3aLMmM MOXKET CYLLECTBEHHbIM 06pa3om MOBAMATL HA 3KONOTMYECcKoe
COCTOSIHME BCErO BOAOEMA U U3MEHUTb YCI0BUA cpeabl 06uTaHMA rMapobunon-
TOB;
HapAgZy ¢ yBenYeHnem B COPOCHbIX BOAAX COAepPKaHMA cynbdaToB, OTMEYEHO
CyLLEeCTBEHHOE YMEHbLUEHME B HUX KOHUEHTpaLMK KanbLuma;
+  B/IMAHME COPOCHbBIX BOA, CKA3a/l0Ch M Ha PeXKMMeE U AMHAMUKE BUOTeHHbIX 3/1e-
MEHTOB, B NepByto ovepeab GpochaTHbIX MOHOB. Ha NpoTAXKeHMM BCero nepmo-
[a uccnefoBaHU B BOAOEME COXPaHAMACh TEHAEHUMA NOCTENEHHOro Hapac-
TaHWA B ero Boge KoHueHTpauum ¢ochaT-MoHOB, YTO CBA3AHO C YBE/NIMYEHUEM
BHelwHeln ¢ochOopHOIM Harpy3KM U, Kak cneactsme, NPUBENO K UHTEHCUPUKaA-
MM NpoLecca aHTponoreHHoro 3sTpoduposaHua (puc. 3.6.14).
Bce Bblle nepeyncaeHHble HeraTuBHbIE NOCNEACTBUA BANAHMA COPOCHbIX BOA,
HEMMHYEMO CKaXKyTCA Ha BCEM IKOCUCTEME BOLOEMA-0X1aANTENA B CTOPOHY YXyA-
LUEeHWA He TONbKO KayecTBa ero BoAbl, HO 1 cpeabl 0buTaHMA rMapPobUOHTOB.



r’MaPOBUOJIONTMYECKUA
PEXXUM BOAOEMA-OXJIAAUTENS
XMEJIbHULIKOU A3C

MATEPUANDBI N METOAbI

YcnoBHO nepuog, rmapobnonormyecknx UccnesoBaHui u
akcnayatuumnm XA3C MOXKHO pasgenuTb Ha ABa dTana. B
nepsbli nepmog (1998, 1999, 2001 rr.) ycnhosua B Bogoeme
onpeaensanmcb paboTol eaMHCTBEHHOTO TOrAa saHeprobi1o-
Ka ASC. BTopoit atan (2005—2010rr.) o3HameHoBaAcA
BBEAEHMEM B 3KCMNJyaTaLMio BTOPOro sHeprobaoka, Kpo-
Me TOro, He3a4oro A0 3TOro B BOAOEM-OX/1aguTeNb COH-
TaHHO Bcenunach apeiicceHa (Dreissena polymorpha Pall.).
MUcxoaa 13 pasmepHOM CTPYKTYpbl NONYAALUKM 3TOFO MON-
NIOCKa, uccneposaHHom B 2005 ., MOXKHO onpeaennTb, YTo
BCeJIeHUe Npomn3oLWo opneHTnposoyHo 8 2002—2003 rr.
(MpoTacos, OpuwuHew, 2005).

KomnnekcHble rnapobuonornyeckme uccienoBaHus
BOAOEMA-0XNaguTena nposogman B nioHe 1998 r., B utoHe
M ceHTabpe 1999 r., B aBrycte 2001 r., B UIOHE M aBrycre
2005 r., noce3oHHo B 2006 r. (peBpanb, anpenb, UOb, OK-
TA6pb) 1 2007 r. (anpenb, UtoNb, OKTABPL), B UtONE U CEH-
TA6pe 2008 r., B ntoHe 2009 r. 1 B ceHTAbpe 2010 r. OT6Op
rmapobuonornyeckux npob NpoBoAWUIMN BO BCEX palioHaX
BO (cm. pasgen 3.1), Ha y4acTKe BnageHua p. MTHunow Por B
BO, Ha OTAENbHbIX CTaHLMAX NO BCEM NPOTAXKEHHOCTU NOA-
BOAALLEro M OTBOAALLEro KaHan0B U Ha NJIOTUHE.

Ona rmpapoxMmmnyeckmx aHanuMsos Body oTbupanu m3
NOBEPXHOCTHOMO FOPM30HTa, C UCMO/Ib30BaHMEM CTaHAAp-
THbIX MeToauk (Metogu...,, 2006) Kpome Toro, B pasae-
ne 3.6. «[MAPOXNMUYECKUA PEXUM» MCNONb30BAHbI AaH-
Hble U maTepwuanbl, NPeLOCTaBAEHHbIe OTAE/IOM OXPaHbl
OKpy:Katowei cpeabl XA3C.

N3mepeHUs TemnepaTypbl B NOBEPXHOCTHOM FOPU30H-
Te W Ha rybuHe NPOBOAUIM PTYTHbIM TEPMOMETPOM C TOM-
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4. 'mppo6uonoruyeckuii pexkum sogoema-oxnanurens Xmenouuuxoi A3C

MNoBepxHOCTHan TemnepaTypa B Bogoeme-oxnagutese XA3C 3a roabl UccienoBaHuim *.

Mec. /rog, |CeBepHblii[3anagHbiit| LieHTpanbHbIi | BOCTOUHbIA | HOMHbI MNK OTK
06/1998 17,0 16,9 18,0 17,0 17,6 17,0 17,4
06/1999 24,4 23,6 23,2 24,6 23,6 24,1 24,7
09/1999 19,8 19,8 21,0 20,0 21,0 19,0 26,0
08/2001 25,0 25,2 27,8 27,8 25,2 28,0 32,4
06/2005 26,5 28,0 26,3 25,8 26,0 25,5 32,0
08/2005 23,2 23,0 - 23,5 - 24,1 31,0
02/2006 6,3 — 8,2 8,3 8,0 6,0 13,5
04/2006 17,0 16,0 18,0 18,0 18,0 15,5 26,0
07/2006 22,6 24,8 25,6 26,8 26,5 28,3 33,0
10/2006 23,0 21,8 24,8 23,0 23,0 23,2 28,6
04/2007 15,2 15,2 16,0 17,3 17,5 15,0 24,5
07/2007 22,3 22,7 26,5 25,7 25,0 25,0 33,8
10/2007 16,0 15,5 20,0 17,2 17,0 18,0 25,0
07/2008 21,0 21,0 21,0 21,0 21,0 22,0 21,0
09/2008 16,2 16,6 15,6 15,8 16,1 15,8 19,0
06/2009 23,8 24,2 24,0 24,2 24,4 23,0 28,5
09/2010 21,8 20,8 21,6 23,7 23,0 21,1 26,1

* NpepacTtaBneHbl CpeHMe 3HaYEeHUA NOBEPXHOCTHOM TeMNepaTypbl Mo PanioHy.

HocTblo 0,1 °C, anekTpoTepmomeTpom «Chektempl» pupmbl «Hanna Instruments»,
¢ TouHocTbto 0,1 °C, NPO3payYHOCTb U3IMEPAM C NOMOLLbIO 6enoro gucka (Cekkn)
anametpom 30 cm.

OT60p Npob HaKTepPMONIAaHKTOHA NPOBOAMAN U3 MOBEPXHOCTHOIO rOPU30HTA
pa3HbIX PaliOHOB BOAOEMA-OX1aAMUTENS, OTBOAALLENO KaHana U HEKOTOPbIX TEXHU-
yeckunx BogHbIx 06bekToB XA3C, 06paboTKy Npob NpoBoaAMAM coracHo obuienpu-
HATbIM MmeToguMKam (MeToguKa..., 2006).

[na nsyyeHma putonnaHKToHa nNpobbl Bogbl 0OTOMPANU 13 NOBEPXHOCTHOTO U
rNyBUHHbBIX FOPM3OHTOB BCEX PAaliOHOB BOAOEMA-OXNaANTENA U KaHanoB. OT6op m
06paboTKy Npob nposoauaM No 06LLENPUHATEIM MeToauKam (Bogopocau..., 1989,
TonayeBckuii, Mactok, 1984). OTobpaHHble Npobbl dukcnposanm 40%-m pacTBo-
pom dopmanbaermaa. NMocne otcramBaHns o6bem NpPobbl ¢ nomoubio cndoHa Ao-
Boaunu go 50—100 mn n obpabaTbiBanm B Kamepe HaxKoTTa nog MUKPOCKOMOM.
NpeHTMdMKaLMIO BMAOB BOZOPOCAEN MPOBOAUAM C MCNO/Ab30BAHMEM ONTMYEC-
KOro muKpockona Axio Imager Al (fepmanus). OnpegeneHne HEKOTOPbIX ANaTO-
MOBbIX BOAOPOC/IEN YTOUHAAM HA SNEKTPOHHOM MUKpockone JSM-6060 LV (Ano-
HUA).

Mpobbl 300NNaHKTOHA OTOMpPaAU U3 NOBEPXHOCTHOTO U TNYOUHHbLIX FTOPU3OH-
ToB. Bogy o6bemom 30—100 n npodumnbTpoBbIBanM Yepes ceTb AnwTeitHa (Menb-
HUYHbINM ra3 Ne 70) u dukcmnposanm 40 % p-pom bopmanbaervaa, B gasbHenwem
obpabaTbiBann B nabopatopuu Mo cTaHAApPTHbIM meToauKam (Kucunes, 1953,
MeTtogmKu..., 2006). Micnonb3oBann TaKkKe METOZ «TOTaNIbHOIO J10Ba», T. €. GUb-
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Tpauumn ctonba Boabl NpU NoAbEME NIAHKTOHHOM CETU C ONpeaeneHHON MybuHbI.
KonnyecTBeHHble NOKa3aTeNn NepecuymnTbiBanm Ha 1 m3.

TakcoHomMYecKoe pa3Hoobpasue (MpoTtacos, 2008) paccUuTbiBaAN UCXOAA U3
Konnyectea HOT B TaKCOHOMMYECKUX Tpynnax 300MJaHKTOHA, 300MepuduToHa,
3006eHTOCa.

C NOMOLLbIO NEFKOBOA0/1a3HOTO CHAPSAMKEHUA NpoBoguan obcnepgosaHue rma-
POCOOPYKEHWUIM U AHA BOAOEMA-OXNAaauTens. B BOAONA3HbBIX MNOFPYKEHUAX B 3UM-
HWIM U BECEHHWI Ce30HbI NPUHMMaNN ydyacTue sogonassl ML XASC.

OTt60p npob nepuduToHa M 3006€HTOCA NOL BOAON NPOBOAWUIU COFNACHO
METOAMK, onucaHHbIX paHee (MpoTtacos, 1994, MpoTtacos un ap., 1982). PaboThbl
NpoBOAMAMN B TPW 3Tana: NepBbli BKAOYAA BbIOOP y4acTKa obcnenoBaHMA U TpaH-
CEKTbI, KoTopas 0bblYHO Mpoxoauaa OT ypesa BoAbl 4O onpeaeneHHon rnybuHbl
WAW TpaHuL, TBeEpAOro cybcTpaTa; BTOPOWM — BU3yasibHas OLLEHKa AO0AW NOKPbLITUA
cybcTpata makpopopmamu (HUTYATbIe BOLOPOC/IM, MOJTIOCKM U Ap.), BU3yasibHOE
BblAe/IeHMe 30H M NOACOB, CTENEHM arperMpoBaHHOCTM OPraHWM3MOB; TPETUIN — OT-
60p Npob B BblAeNEHHbIX OAHOPOAHOCTAX. OCMOTP AHA BOAOEMA, OLLeHKY pacnpe-
OeNeHnsa OpraHM3MOoB Ha PbIX/IbIX cybcTpaTax NPoBOAUAN Ha HECKONbKUX TOYKaX,
OCYLLECTB/IAA BOA0/1a3Hble NOrpy*KeHusa ¢ bopTa Katepa. OT6op npob nposogman
CKpebKom 1 KopobuaTbim NnpobooTbopHUKom (MpoTtacos, 1994), oTbupas Ha TpaH-
CEKTax MaTepuan B HECKONIbKMUX MoBTOpPHOCTAX (06bl4HO B 3). Makpodopmbl Ha
pbIXnbIX cybcTpaTax (Apy3bl ApencceHbl, KPynHbleE MOMTIOCKU-NEpPIoBULbI) OTOU-
panu Bpy4Hyto U3 pamok naowaabto 0,25 m? n 0,096 m2.

Mpobbl 300nepnduToHa 0TOMpPaNM Ha OTKOCAX NAOTUHbI, NOABOAALLEFO U OTBO-
OALWEro KaHaaoB, C METAN/IMYECKMX KOHCTPYKLMIA B OTBOAALLEM KaHane, C KaMHeMN
B OXKHOM paloHe Ha yyacTke BnageHus p. MTHuaol Por. Npobbl 30onepuduToHa ¢
TPOCTHMKA, KaMbllla U porosa oTbupanu B NeTHUN nepuog,. PparmeHTbl ctebnen
Bblpe3ann OT YPOBHA BOAbl A0 AHA, MOMELLAIM B eMKOCTb U duKcmpoBann 40 %
pactBopom popmanmHa. OTOUpanm oTAeNbHO CTapble U Monogble cTeban, Npons-
BOAWAM pacyeT KonuyecTsa ctebneli Ha 1 m? gHa. MokasaTtenn obunms soonepundu-
TOHA paccyMTbIBa/M Ha Naowaab ctebnsa 1 Ha naowaab Bcex ctebneit Ha 1 m? gHa
BOAOEMa.

Mpobbl 3006eHTOCa 0TOMpPanKN BO BCEX palOHaX OXNaauTens, B NoaBoSALEM U
OTBOAALLEM KaHanax Ha rybuHax oT ypesa o 12 m. Jna ot6opa npob Mcnosnb3o-
Bann gHoyepnatensb CAY-100, KopobuaTbii NPobooT6OPHUK (Nnowaapto 0,01 m?)
n pamkm (naowaabio 0,25 n 0,096 m2); ncnonb3oBaHUeE IETKOBOA0NA3HOIO CHapsA-
YKEHWS MO3BOANAO BU3YaslbHO OLEHMBATL pacnpeneneHne makpodopm. Pukca-
Um0 1 nabopaTopHyto Pas3bopKy NPod NPOBOAUAN MO CTaHOAAPTHBIM METOAMKaM
(MeToam..., 2006). MNokasatenn obunmns nepecunTbiBaamn Ha 1 m2,

Mpwn onucaHMM TakcoHOMMYecKoro H6oraTcTBa 6eCno03BOHOYHbIX 300MIAHKTO-
Ha, 3006eHTOCa U 300NepUPUTOHA Mcnonb3osaam TepmmH HOT — HU3LWKIA onpe-
nensemblit TakcoH (BakaHos, 1997). na pacyeTa GUALTPALMOHHOW aKTUBHOCTU
ApeicceHbl UCnonb3oBann KoapduumneHT punbTpaummn paBHbln 910 ma npodunb-
TpoBaHHOM BoAbl Ha 1 mr noTpebneHHoro Kucnopoaa (Anmmos, 1981).

Bbiclwan BogHan pacTuTeNbHOCTb paitoHoB BO XAIC m3yyanacb B Beretauum-
OHHbIN ce30H 2008 r. NpUHATbBIMK B rTMApPoboTaHMKe meTogamu (MeToau..., 2006).
HasBaHuA cocyamncTbix pacteHun npmusoaaTca no (Onpeaenutens Bbiclimx.., 1987),
onpeaeneHne XapoBbiX BOAOPOC/AEN HE NPOBOAWAW. BblaeneHne pactutenbHbIX
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MpUHATbIE B TEKTCE COKPALLEHMA.

BBP  [Bbicume BogHble poacTeHms

BBT |BHyTpPMBMAOBbIE TAKCOHbI C HOMEHKIATYPHbBIM TUIMOM BUA BKIKOUYMUTENBHO (MPUMEHUTENBHO K
BOAOPOC/AM)

BO Bopoem-oxnagutenn

0O0O0C |OTaen oxpaHbl OKpyrKatoLen cpeapbl

HOT  |[Hu3wwii onpeaensemblii TaKCOH

OBOC |OueHKa BO34ENCTBMA Ha OKPY»KatOLLYHO cpeay
OTK  |OTBOAAWMIA KaHan

MNK MNoasogsAwmi KaHan

no MepmaHraHaTHasA OKMCNAEMOCTb

MM |[poeKTMBHOE MOKPbLITUE, TEPMUH NPUMEHAEMBIN /19 OLEHKM N/IOLAAM, 3aHUMAEMO BbICLLUIW-
MW BOAHBIMW PACTEHWAMM, NOCENEHUAMM APENCCeHbl U Ap. OpraHN3Mamu, OLleHUBaeTcA B %

XA3C |XmenbHUUKan aTOMHaA 3N1eKTPOCTaHUMA
Buomacca

TnybuHa ot6opa npob, m

dunsTpauma MOANKOCKAMMN M PaKOOBPasHbIMK
YucneHHoCTb

MpoayKumsa 6ecrnoBO3HOYHbIX

D VUV zZ T T W

[Lectpykuus, notpebieHune Kucaopoga

CUHTAKCOHOB OCYLLECTBAANM C MOMOLLBIO NOAX0A08 3K0N0ro-GI0PUCTUHECKOTO Ha-
npasneHua bpayH-bnaHke (MupKkuH 1 gp., 2001; Westhoff, Maarel, 1973).

B TeKcTe UCMo/Ib30BaM COKPaLLEHUA, NPUBELAEHHbIE Bbille B Tabauue.

O6cuyeT OCHOBHbIX NapameTpoB (YMCeHHOCTb, bMomMacca, NnoTpebneHne Kuc-
nopofa, nokasatenn pasHoobpasus, canpobHOCTM) NPOBOAMAU MO OTAENbHbIM
npobam rpynnmupoBOK C MOMOLLBI OPUTMHANBHOFO NpPorpammHoro naketa Waco.
MonyyeHHble faHHble MOMELLEHbI B 6a3y rmapobmnonornyeckmx AaHHbIX.

B co3gaHmm 6a3bl gaHHbIx WaCo nabopatopumn TexHUYECKoM rmapoburonornm
NHctutyTa ruapobuonorum HAH YkpauHbl No GUTONNAHKTOHY, 300MJaHKTOHY,
300nepudPUToHy, 3006€HTOCY, MaTepuasbl KOTOPOW BblIM NOML30BAHbLI NPU NOA-
roToBKe 3TOM MOHOrpadmm, Kpome aBTOPOB COOTBETCTBYHOLUMX PA3AenoB, NPUHU-
mann yyactue P.A. KanmHuyeHko, O.A. Cepreesa, .M. lWnwosa, O.0. CuHUUBIHA,
N1.U. CreueHko, 3.U. KogHep, J1.W1. BarHioK.

4.1. BAKTEPUOIJIAHKTOH

BaKTeproNNaHKTOH ABAAETCA BaXKHOM YaCTbio IKOCUCTEMbI BO-

[0EMa, UTPaET CYLLEECTBEHHYIO PO/Ib B MPOLIECCaX AECTPYKLMM OPraHUYECcKoro BeLLecTsa,

TpaHchopMaLMKM BUOTEHHBIX 3/1EMEHTOB; €0 YMCIEHHOCTb, KaK OAMH U3 MoKasaTtenen,
BXOAMT B CUCTEMY SKOJIOrO-CaHUTapPHOM OLIEHKM KauecTsa NoBEPXHOCTHbIX BOA.

O6Lwan ymcneHHocTb bakTepuit B neTHUI nepunog 1999 r. B Bogoeme-oxnaaute-

ne XA3C cocrasnana B cpegHem 7,40 mnH. kKn/cm® (6e3 yyeta oTBoaALLErO KaHana)
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Tabnuya 4.1.1. KonnyecTBeHHble MOKasaTenn 6akTepuMonnaHKTOHa Bogoema-oxnaautens XAIC,
neto 1999 .

[Jons B 0b6Lei uncneHHoctn, %
o YucneHHOCTD, Bromacca,
PalioHbl BOgoEMa 3 3
MAH. Kn/cm mr/om
Nasnoykm KOKKM cnopbl
CeBepHblit 7,45 3,54 52,5 31,9 13,4
3anagHbIn 7,56 3,67 59,0 35,6 54
LieHTpanbHbIN 7,12 3,34 51,3 37,4 11,4
BoCTOUHbIN 7,85 3,68 54,0 41,8 42
HOXKHbIIA 7,01 3,40 59,5 36,8 3,7
OTBOAALMIA KaHan 13,42 6,41 56,3 38,2 5,5

(Tabn. 4.1.1). CTpyKTypa OTHOCUTENIbHOM YMCAEHHOCTN MOPGONOTMYECKMX TPynn
6aKTepU Ha OTAENbHbLIX CTAaHLMAX Pa3anYafacb He3HauyUTeNbHO, A0NA Nanoyek
coctaenana 51,3—59,5 %, kokkoB — 31,9—41,8 % obuwiei. [na cnop pasnmuus B
WX NPeacTaBAEHHOCTU MO CTaHUMAM BblN HECKONbKO Bbiwe — oT 3,7 Ao 13,4 %.
B cooTBeTCTBUM CO CNEKTPOM Mopdoaorniecknux Gopm 1 pasmepom KAeToK, KOTo-
pble TaKXe CYLEeCTBEHHO He PasAnNYaanch No CTaHUMAM, He OblIM OTMEYEHbI U 3Ha-
ynTenbHble pasnmumna B Bomacce. CpegHue ee 3HaYeHMA NO BOAOEMY COCTABNAIMN
3,53 mr/om3 (6e3 yyeTta oTBOAALLErO KaHana). Pe3Ko Bblaensanca no nokasarensim
061nnA oTBOAALMI KaHan, Fae YMCAeHHOCTb M Buomacca 6binmn B 1,8 pasa Boille,
Yyem B CpegHEM MO BOLOEMY.

CooTHoweHne mopdoiorMyeckmx rpynn B AeTHU nepmog 1998 r. 6bis10 cxoa-
HbIM Ha BCEX CTAHLMAX — Npeobnasanv nanovykosuaHble dopmbl. OTMeYeHo 60nb-
LLIOE CXOACTBO B pacnpeseneHUn OTHOCUTENbHOM YNCIEHHOCTM OTAEbHbIX MOPdO-
JNIOFMYECKMX FPYNN: NasoykoBuAHble GopMbl cocTaaanmn 40 %, KOKKM — okono 40
M BUBPUOHbI — 0Ko/10 20 % 06LLelt uucneHHocTU. PacnpeaeneHne oTHOCUTENIbHOM
6MoMacchbl BbIINAAEN0 HECKONIbKO MHaYe: B BOgOEME MasIo4KoBUAHbIE GOPMBbI CO-
ctaBaanun 59,5—61,8 % obuen buomacchbl, BUbpmMoHbl — ot 11,2 go 18,0 %.

B oceHHUIM nepuog 1999 r. uncneHHoCcTb GaKTEPMONNAHKTOHA B BOLOEME-OX-
nagutene bblia HUKE, YeM NIeTOM: B cpegHem 5,54 maH. kKn/cm® (6e3 yyeTa KaHa-
N10B). YncneHHOCTb 6aKkTepuii B OTBOAALLEM KaHasle, TaK¥Ke KaK U B IETHUI Nepuog,
6bin1a B 1,8 pasa Bbllle, YeM B CpefHEM NO BOAOEMY-OxnaanTento. PacnpeseneHve
OTHOCUTENbHOM YNCNEHHOCTM MOPDONOTMYECKMX TPYNM, TaKXKe KaK U B IEeTHUI ne-
puoga, XxapaktepusoBanocb 66nbLiel NpeacTaBNeHHOCTbIO NaNoYKoBUAHbIX Gopm
(B cpeaHem 54,5 %), a KOKKMK cocTaBnsanm 38,3 % obuen yncneHHoct. bBruomacca
H6aKkTepuit no Bogoemy B cpegHem 6biia pasHa 2,64 mr/am3. B otBoaALLem KaHane,
TaK K€ KaK U B IETHWUI Nepunos, oHa bbla1a Bblle, YemM B CPEAHEM MO BOLOEMY — B
1,9 pasa. Ha y4acTke BnageHus p. MHunoit Por B8 BO nokasaTenm YUCAEHHOCTU U
b6romaccbl 6aKTepMonnaHKTOHa BbINK TOrO e YPOBHA, YTO U Ha OCTaNbHOM aKkBa-
TOpUMN.

Takum obpas3om, nccnefoBaHna 6aKTePUONIAHKTOHA B NepBblii nepuoa dyH-
KUMOHMPOBAHUA BOAOEMA-OX/TAANTENA MOKA3aAM, YTO KaK SIETOM NpU OTCYTCTBUM
BAUAHWUA nogorpetbix copocoB AIC, Tak U B OCEHHUI Nepuog npu paboTatoLiem
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Tabnuya 4.1.2. KonnvyecTBeHHble NoKasaTen GaKTepuonaaHKTOHa Bogoema-oxnaautens XAIC,
NIoHb 2009 .

YucaeHHOCTb Evomacca [ons B 06wel yncneHHoctn, %
PaiioHbl MJIH Kn/c:vﬁ’ mr/am3 '
’ A nNanoyku KOKKM

CeBepHbli 2,40 0,34 66 34
3anaaHbii 1,72 0,25 56 42
LleHTpanbHbIN 1,87 0,27 53 47
BoCTOuUHbIN 3,56 0,51 70 30
HOXKHbI 3,12 0,45 67 33
OTBOAAWMIN KaHan, rpaHumLa be- 3,02 0,44 60 40
TOHHOTO U Le6EeHOYHOro y4acTKa

Bbixoa 0TBOAALLErO KaHana 4,89 0,71 71 29
TpeTba KapTa 6uonpyaa 7,16 1,17 79 21

6710Ke, B OTBOAALLEM KaHajie, Ky4a NOCTYMaloT CTOKM C OUYUCTHBIX COOPYKEHUN,
NoKasaTenn YUCIeHHOCTU 1 Bromacchl HakTepuii MoYTH B 2 pasa Bbille, Yem Mo
BOOOEMY.

Mo aaHHbIM UccnegoBaHuii 2009 r. (Tabn. 4.1.2) nokasatenu obunma 6aktepumo-
MAaHKTOHa BblIM ropPas3fo HUMXKe, Yem B Mpeablaywmii nepmos: no Bogoemy — ot
1,72 (3anagHbiit paiioH) go 4,89 maH. Kn/cm® Ha BbIxode oTBOAALLErO KaHana. Hau-
6o/blee KoAn4ecTBo 6aKTEPMONAaHKTOHa OTMEYEHO B AOMNOJIHUTENbHO Uccae-
[OBaHHOW B 3TOT Mepuog TpeTbel KapTe BMOMNPYAOB OYMCTHLIX COOPYKEHWUA —
7,16 maH. Kn/cm3, Cnenyet oTMETUTb, YTO 34eCb 06HAPYXEHO MHOIO HUTEBUAHbIX
dopm H6aKkTepuin, KOTOpbIE, BEPOSITHO, Pa3BMBANCh N3-3a BbICOKOW TPOPHOCTH, 3TN
dopmbl BaKTepuii 0OTMEUYEHbl U B OTBOAALLEM KaHane. [JOBO/IbHO C/IOXKHO 06bAC-
HUTb U3MEHEHUS B CTOPOHY YMeHbLUeHUs obuama baktTepuoniaHkToHa B BO no
CPaBHEHMIO C Nepuoaom paboTbl 04HOro aHeprobaoka. Mo umerLWwMMca AaHHbIM
Cofep’KaHNe OpraHUMYecKMX BELLECTB U3MEHWIOCh CPAaBHUTENbHO Masio, OOHAKO
YBEANYUAOCh KONMYECTBO HUTPaToB U docdatos (cm. pasgen 3.6 HacToALWeN mo-
Horpadummn). XapakTepHo, 4to B 1999 1 2009 rr. 66111 oTMEYeHbI BansKMe Temne-
paTypbl No oxnagutento — okono 23—25 °C, Tonbko B 1999 r. Temnepatypa onpe-
Aenanacb norogHbiMM ¢akTopamu, a B 2009 r. — TexHMYeckummn (paboTa To/IbKO
ogHoro 610Kka A3C). BepoAaTHee Bcero, CHUMeHWe obunma BakTepuonaaHKToOHa
ABNAETCA OTPa)KeHMemM 06Lel TeHAEHLUMU CHUMKEHWUS aKTUBHOCTM MPOLLeCCOB B
NIaHKTOHHOW noacucteme BO.

[nanasoH M3meHeHWI nokasaTtenei YNCNEeHHOCTUM M BrMomacchl No Bogoemy
oceHbto 2010T. 6bI1 OTHOCUTENBHO HEbO/bWMM. MaKcMMmanbHaa YUCNEHHOCTb
(3,25 mAH. Kn/cm?) oTMeYeHa B BOCTOYHOW YacTu CEBEPHOro paioHa, a MaKcumaib-
Hasa 6Momacca — B 0XKHOM paitoHe (0,52 mr/am?) (puc. 4.1.1). CpegHue 3HaveHuA
yncneHHocTn 6akTepuonaaHKkToHa no BO coctasuam 2,42 miaH. ka/cms.

Mokasatenn obunma 6akTepMOnNNaHKTOHA B BogoeMe MOTyT bbITb AnddepeH-
LMpPOBaHbl MO TPem y4yacTkam. Hanbonblume 3HauyeHuA 6blin B BOCTOYHOM YacTu
CEBEPHOrO PAioHa M B IOXKHOM pPalioHe, CPeaHAA YNCIEHHOCTb MO 3TUM ABYM y4acT-
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Puc. 4.1.1. YucneHHocTb M BMomacca 6aKTepuMONIaHKTOHA BOAOEMA-OX1aguTens
XA3C, ceHTAbpb 2010 r. YKa3aHbl palioHbl U KBaAPaThbI

Kam cocTasmna 2,97 maH. Kn/cm?, a 6uomacca — 0,50 mr/am3. B 3anagHoi yactu
CEBEPHOro panoHa, 3anagHoM, LLeHTPaIbHOM M BOCTOYHOM palioHax cpegHue no-
Kasatenm obunmnsa bbinm HUKe, coctasnaa 2,14 maH. Kn/cm® n 0,33 mr/ams.

CpaBHeHune pgaHHbix 2009 n 2010 rr. NOKa3bIBalOT, YTO CpeaHMe NoKasaTenu
06ununs bakTepmonnaHkToHa B BO 4OCTaTOYHO CXOAHbI.

B Luenom nosbleHWe TemnepaTypbl 61aronpuATHO BAUSET Ha yBEIMYEHUE 06U-
Nna baktepuonnaHkToHa (Kapataes, 1990; lmgpobuonorms.., 1991). Tak, 8 BO Yep-
HobbINbcKkoM AIC npu Temnepatype 24—25 °C ymcneHHocTb coctasnana 3,5—3,8,
a npu 30—32 °C — 4,7 mnH. kn/cm3. B BO HOxHO-YKkpanHckoi A3C npu 23—27 °C
6b1710 oTMedeHo 2,7—3,1, a npu 33—40 °C — 3,3—4,2 mAH. Ki/cm. YncneHHOCTb
retepoTpodHbIX 6aKTEpPUIA, KOTOPblE B OCHOBHOM U Y4aCTBYIOT B AECTPYKLMMU Opra-
HMYECKOro BEeLLLEeCTBA, TaKKe YBeIMYMBaIacb C BO3pacTaHMeM TemnepaTypsbl. B Bo-
poeme-oxnagutene Kpunsoporkckoit TIC npu 26°C nx yncaeHHocTb 6bina 0,3 Thic.
Kn/cm®, a npu temnepatype 31,8°C — 1,2 Thic. Ki/cm3, To ecTb B 4 pa3a Bbllle.
MpoayKuma 6akTepuii TaKKe Bo3pacTasia c yBeanyeHmem temnepatypbl (fTnapobuo-
norusa.., 1991). UccnepoBaHna B KpeMeHYYrckom BoAOXPaHUAULLE NOKa3anu, 4To
YMCNEHHOCTb BAKTEPUMONIAaHKTOHA CHU)Kanacb No Mepe CTaHOBAEHUA rMapobuo-
JIOTMYECKOro PeXXMMa M CYKLLECCMM BCEM SKoCUCTEMbl — OT 7 MJIH. Kj1/cm® B nepBble
rogbl, Ao 2 MAH. Kn/cm® — yepes 5—7 net (MuxaiineHko, 1999). Cneayet npea-
NoJIOXKUTb, YTO 0bLiee 06MnMe MUKPOOPraHM3IMOB NPU NOBbILLEHUM TEXHOTEHHOWN
TePMUYECKOW Harpy3Kn B BogOeEMe-oxnaguTene byaet Bo3pacraThb.

4.2, PUTOIMJIAHKTOH

B obliem KOMMAeKce UCCenoBaHUIM 3KOCUCTEM BoAoOe-
MOB-OX/1laguTeneit TenNoBbIX U aTOMHbIX 3/1EKTPOCTAaHUUN uccnenoBaHuam ¢u-
TOMNNAHKTOHA yAEeNsNnocb MHoro BHMMaHuA (MpoTtacos un ap., 1988, Mmapobuono-
rva..., 1991, dkocucrtema...,, 2008, Bogoem-oxnagutens..., 1978). Mposoannnch
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nccnenoBaHua GUMTONNAHKTOHA M Ha Bogoeme-oxnagutene XAIC (MpoTacos 1 ap.,
2000).

Hamu dutonnaHkToH Bogoema-oxnaautens XA3C uccnenoBaH BO BCE CE30HbI
2006 r., B BECEHHWIA, NETHUI U OCEHHWI ce30Hbl 2007 I., B NETHUN U PaHHEOCEHHWUN
2008 r., B neTHmin 2005 1 2009 r. n paHHeoceHHM 2010 r. icnonb3oBaHbl MaTepua-
Nbl UCCIelOBAHWUIA B IEeTHWUI ce30H 1998 T., B IeTHUI 1 oceHHUM 1999 T. 1 B NeTHue
ce3oHbl 2001 m 2005 r. u3 6a3bl rmapobronormyeckmx aaHHbix WaCo nabopatopum
TexHUYeckol ruapodbuonorum UHcTutyTa ruapobuonorum HAH YkpauHbl. Ona cuHe-
3eneHbIX Boaopocnen npuHaTta cuctema M. Komapeka u K. AHarHoctuamca (Komarek,
Anagnostidis, 1998, 2005); 3BKap1OTUYECKME BOAOPOC/IM NPUBEAEHbI NO CUCTEME,
npuHAatoit B (PasHoobpasue..., 2000) ¢ HEKOTOPbIMM YTOYHEHUAMU B CBETE COBpEe-
MeHHbIX npeacTasneHuii o cucteme Chlorophyta sensu lato (www.algaebase.org).

Bcero B ¢utonnaHKkToHe Bopoema-oxnagutens XAIC 6bino obHapyKeHo
277 BMAOB, NpeAcTaBieHHbIX 296 BHYTPUBUAOBbLIMM TakcoHamu (BBT), BKkAtovan
HOMEHKATYPHbIN TMN BMAA, KOTOpble NPUHAZNEXAT K AeBATM oTaenam. HekoTo-
pble BUAbI B cnncKke (Tabn. 4.2.1) npMBoasaTCcA C CMHOHMMAMM, Kak OHU UAeHTUdU-
LMpOBaAnUCh paHee.

Tabauya 4.2.1. CNCOK BUAOB M BHYTPUBMAO0BbIX TAKCOHOB GUTONNAHKTOHA Bogoema-oxnagutena XA3C.

1998— [ 2005— | 2008—

Ne Buap: 2001 rr.[2007 r.[2010 .

CYANOPHYTA
1 |Synechococcus elongatus Naggeli +
2 |Merismopedia elegans A. Braun +
3 |M. punctata Meyen +
4 |Microcystis aeruginosa Kutz. emend Elenkin + +
5
6

+ +

Microcystis sp.
Aphanocapsa delicatissima W. et G.S. West = Microcystis pulverea f. delicatissi- +
ma (W. et G. S. West) Elenkin
7 |A. incerta (Lemmerm.) Cronberg et Komarek = Microcystis pulverea f. incerta + +
(Lemmerm.) Elenkin
8 |A. planctonica (G. M. Smith) Komarek et Anagnostidis = Microcystis pulverea f. +
planctonica (G. M. Smith) Elenkin

9 |Aphanothece salina Elenkin et Danit.
10 |A. stagnina (Spreng.) Boye-Pet. et Geitl.
11 |Gloeocapsa limnetica (Lemmerm.) Hollerb.
12 |G. magma (Bréb.) Kutz. emend. Hollerb.
13 |G. minor (Kitz.) Hollerb. ampl. f. minor
14 |Gloeocapsa sp.
15 |G. aponina Kiitz.
16 |G. lacustris Chod. f. lacustris +
17 |G. pusilla (Van Goor) Kom.
18 |Oscillatoria amphibia Ag.
19 |O. anguina (Bory) Gom. +
20 |O. brevis (Kitz.) Gom. +
21 |O. irrigua (Kutz.) Gom. +
22 |O. planctonica Wolosz. +
23 |O. subtilissima Kutz. +
24 |O. tenuis Ag. +
25 |Oscillatoria sp. + +
26 |Pseudanabaena limnetica (Lemmerm.) Komarek = Oscillatoria limnetica +
Lemmerm.
27 |Spirulina corakiana Playfair * +

+ + 4+ + +

+ + 4+ + + +
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lpodomieHue mabn. 4.2.1.

1998— | 2005— | 2008—
Ne Bupe! 2001 rr.| 2007 rr.[2010 rr.
CYANOPHYTA
27 |Spirulina corakiana Playfair * +
28 |Spirulina sp. +
29 |Pseudanabaena mucicola (Naumann et Hub.-Pest.) Schwabe = Phormidium + + +
mucicola Hub.- Pest. et Naumann
30 |Phormidium sp. +
31 |Symploca muscorum (Ag.) Gom. +
32 |Lyngbya limnetica Lemmerm. +
33 [Nostoc sp. +
34 |Anabaena flos-aquae (Lyngb.) Bréb. + +
35 |Aphanizomenon flos-aquae (L.) Ralfs + +
36 |Calothrix fusca (Kutz.) Born. et Flah. f. fusca +
37 |C. fusca f. parva (Elenkin) V. Poljansk +
DINOPHYTA
38 |Gymnodinium sp. + +
39 |Glenodinium quadridens (Stein) Schiller +
40 |Glenodinium sp. +
41 |Peridinium bipes f. tabulatum (Ehrenb.) Lefevre +
42 |P. cinctum (O. Mdill.) Ehrenb. +
43 |P. latum Pauls. +
44 |P. pusillum (Penard) Lemmerm. +
45 | Peridinium sp. + +
46 |Ceratium hirundinella (O. Mull.) Schrank +
CRYPTOPHYTA

47 |Rhodomonas pusilla (Bachm.) Javorn. +
48 |Cryptomonas ovata Ehrenb. + +
49 |Cryptomonas sp. +

EUGLENOPHYTA
50 |Trachelomonas hispida (Perty) emend. Defl. + +
51 |T. intermedia Dang. +
52 |T. planctonica Swir. +
53 |T. volvocina Ehrenb. var. volvocina + +
54 |T. volvocina var. subglobosa Lemmerm. +
55 |Strombomonas irregularis var. minor Swir. = Trachelomonas irregularis Swir. +
56 |S. acuminata (Schmarda) Defl. var. acuminata +
57 |S. acuminata var. verrucosa Teod. +
58 |Euglena acus Ehrenb. + +
59 |E. spirogyra Ehrenb. +
60 |E. viridis Ehrenb. +
61 |Euglena sp. + +
62 |Lepocinclis ovum (Ehrenb.) Lemmerm. +
63 |Phacus caudatus Hubner + +
64 |Ph. curvicauda Swir. +
65 |Monomorphina pyrum (Ehrenb.) Mereschk. +

CHLOROPHYTA
66 |Chlamydomonas sp. + + +
67 |Phacotus coccifer Korsch. + + +
68 |Ph. subglobosus Pasch. +
69 |Pteromonas angulosa Lemmerm. +
70 |Pt. golenkiniana Pasch. +
71 |Pt. torta Korsch. +
72 |Gonium sociale Warm. +
73 |Pandorina charkoviensis Korsch. +
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MpodomiceHue mabn. 4.2.1.

1998— | 2005— | 2008—

No Buapl 2001 rr. {2007 rr.| 2010 rr.

CHLOROPHYTA
74 |P. morum (O. Miill.) Bory + +
75 |Eudorina elegans Ehrenb. +
76 |Volvox globator (L.) Ehrenb. +
77 |Chlorococcum sp. +
78 |Actinastrum hantzschii Lagerh.
79 |Acutodesmus acuminatus (Lagerh.) Hegew. et Hanagata = Scenedesmus + + +
acuminatus (Lagerh.) Chod.
80 |A. pectinatus (Meyen) Tsar. var. pectinatus = Scenedesmus acuminatus var. +
biseriatus Reinh.
81 |A. pectinatus (Meyen) Tsar. var. pectinatus = Scenedesmus falcatus Chod. +
82 |A. pectinatus var. bernardii (G.M.Sm.) Tsar. = Scenedesmus acuminatus var. +
bernardii (G. M. Sm.) Deduss
83 |Desmodesmus abundans (Kirchn.) Hegew. = Scenedesmus quadricauda var. + +
abundans (Kirchn.) Hansg.
84 |D. aculeolatus (Reinsch) Tsar. = Scenedesmus denticulatus var. linearis Hansg. +
85 |D. bicaudatus (Deduss.) Tsar. = Scenedesmus bicaudatus Deduss. + +
86 |D. brasiliensis (Bohl.) Hegew. = Scenedesmus brasiliensis Bohl.
87 |D. communis (Hegew.) Hegew. = Scenedesmus quadricauda (Turp.) Bréb. +
88 |D. denticulatus (Lagerh.) An, Friedl et Hegew. = Scenedesmus denticulatus + + +
Lagerh.
89 |Desmodesmus echinulatus (Deduss.) Tsar. = S. echinulatus Deduss. +
90 |(D. intermedius (Chod.) Hegew. = Scenedesmus quadricauda var. eualternans +
Proschk. = S. quadricauda var. alternans G. M. Sm.
91 [D.magnus (Meyen.) Tsar. = S. quadricauda var. setosus (Kirchn.) Hansg. +
92 |D. opoliensis (P. Richt.) Hegew. var. opoliensis = S. opoliensis P. Richt. +
93 |D. lefevrii (Defl.) An. et al. = Scenedesmus lefevrii Defl. +
94 [Scenedesmus obtusus var. apiculatus (W. et G.S. West) Tsar. = S. apiculatus (W. +
et G.S. West) Chod.
95 |S. sempervirens Chod. +
96 |Ankistrodesmus falcatus (Corda) Ralfs +
97 |Closteriopsis longissima (Lemmerm.) Lemmerm. = Ankistrodesmus longissimus| +
(Lemmerm.) Wille
98 |Monoraphidium arcuatum (Korsch.) Hind. = Ankistrodesmus arcuatus Korsch. + +
99 [M. contortum (Thur.) Kom.-Legn. = Ankistrodesmus pseudomirabilis var. spiralis +
Korsch.
100 |M. griffithii (Brek.) Kom.-Legn. = Ankistrodesmus acicularis (A.Br.) Korsch. + +
101 (M. irregulare (G.Sm.) Kom.-Legn. = Ankistrodesmus angustus Bern.

102 (M. minutum (N&ggeli) Kom.-Legn. = Ankistrodesmus minutissimus Korsch.
103 |Ankyra judayi (G. M. Smith) Fott +
104 |A. ocellata (Korsch.) Fott

105 |Chaetopeltis orbicularis Berth.

106 |Chlorotetraedron incus (Teil.) Kom. et Kovac. = Tetraedron incus (Teil.) G.M. Sm.
107 |Coelastrum microporum Naggeli

108 |C. spaericum Naggeli = Coelastrum cubicum Naggeli

109 |Coenococcus planctonicus Korsch.

110 |C. polycoccus (Korsch.) Hind. = Sphaerocystis polycocca Korsch.

111 |Crucigenia tetrapedia (Kirchn.) W. et G.S. West

112 |Crucigeniella irregularis (Wille) Tsar. et D.M. John = C. irregularis Wille

113 |C. apiculata (Lemmerm.) Kom. = Crucigenia apiculata (Lemmerm.) Kom.

114 |Dicellula geminata (Printz) Korsch. = Dicellula planctonica Swir.

115 |Dictyosphaerium ehrenbergianum Naggeli

116 |D. pulchellum Wood

+

+ +
+

+

+ + + + +
+ + 4+ + +

+ + + 4+ + +
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lpodomieHue mabn. 4.2.1.

Buabl

1998—
2001 rr.

2005—
2007 rr.

2008—
2010,

117
118

119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154

155
156
157
158
159
160
161
162
163
164
165
166

CHLOROPHYTA
Didymocystis tuberculata Korsch. = Didymocystis inermis (Fott) Fott
Pseudodidymocystis planctonica (Korsch.) Hegew. et Deason = Didymocystis
planctonica Korsch.
Enallax acutiformis (Schrud.) Hind. = Scenedesmus acutiformis Schrud.
Golenkinia radiata Chod.
Golenkiniopsis parvula (Woronich.) Korsch.
G. solitaria Korsch.
Franceia tenuispina Korsch.
Hyaloraphidium rectum Korsch.
H. contortum Pasch. et Korsch.
Kirchneriella irregularis (Smith) Korsch.
K. lunaris (Kirchn.) Mub.
K. obesa (West) Schmidle
K. intermedia Korsch.
Lagerheimia citriformis (Snow) G.M. Smith
L. genevensis (Chod.) Chod.
L. wratislavierisis Schrud.
Micractinium quadrisetum (Lemmerm.) G.M. Sm.
M. pusillum Fres.
Nephrochlamys rotunda Korsch.
Oocystis borgei Snow
O. crassa Wittr.
O. lacustris Chod.
0. novae semliae Wille
O. parva W. et W.
O. pseudocoronata Korsch.
O. pusilla Hansg.
O. solitaria Wittr.
O. submarina Lagerh.
P. boryanum (Turp.) Menegh.
P. boryanum var. cornutum (Racib.) Sulek
P. duplex Meyen var. duplex = Pediastrum duplex var. reticulatum Lagerh.
P. simplex Meyen
P. tetras (Ehrenb.) Ralfs = Pediastrum tetras var. tetraodon (Corda) Rabenh.
Schroederia setigera (Schroed.) Lemmerm.
Siderocelis ornata Fott

Sphaerocystis planctonica (Korsch.) Bourr. = Palmellocystis planctonica Korsch.

Tetraedron triangulare Korsch.

Binuclearia lauterbornii (Schmidle) Pr.-Lavr.
STREPTOPHYTA

Closterium acerosum (Schrank.) Ehrenb.

C. aciculare (Tuff.) West

C. acutum (Lyngb.) Bréb. f. acutum

C. acutum f. tenuis Nordst.

C. gracile Bréb.

C. peracerosum Gay

C. pronum Bréb.

Cosmarium laeve Rabenh.

C. obtusatum Schmidle

C. punctulatum Bréb.

C. subprotumidum Nordst.

C. turpinii Bréb.

+ + +

P I i I T T T I

+ o+ o+ o+

+

e I T

+ o+ o+ o+ o+

+ +
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1998— | 2005— | 2008—

Ne Buap! 2001 rr.| 2007 rr. [2010 1.

STREPTOPHYTA
167 |C. undulatum Corda

168 |Cosmarium sp.

169 |Staurastrum gracile Ralfs

170 |S. paradoxum Meyen

171 |[Staurastrum sp.

+ + + + +
+
+

CHRYSOPHYTA
172 |Kephyrion ovum Pasch. +
173 |K. rubri-claustri Conr.

174 |Mallomonas sp.

175 |Pseudokephyrion pilidium Schiller
176 |P. schilleri Conr.

177 |Synura sp.

+ + + + +

XANTHOPHYTA
178 |Goniochloris fallax Fott

179 |G. mutica (A. Braun) Fott

180 |G. pulchra Pasch.

181 |G. spinosa Pasch.

182 |Centritractus belonophorus Lemmerm. +
BACILLARIOPHYTA
183 |Cyclotella comta (Ehrenb.) Kutz. +
184 |C. meneghiniana Kiitz. +
185 |C. ocellata Pant. +
186 |C. planctonica Brun. +
187 |Cyclotella sp. + +
188 |Stephanodiscus binderanus (Kitz.) Krieg. = Melosira binderana Kiitz.
189 |S. hantzschii Grunow + + +
190 |(Skeletonema subsalsum (A.Cl.) Bethge = Stephanodiscus subtilis (Van Goor) A. +
Cleve
191 |Aulacoseira ambigua (Grunow) Sim. = Melosira ambigua (Grunow) O. Mdill. + +
192 |Aulacoseira distans (Ehrenb.) Sim. = Melosira distans (Ehrenb.) Kitz. +
193 |A. granulata (Ehrenb.) Sim. = Melosira granulata (Ehrenb.) Ralfs + + +
194 |A. granulata (Ehrenb.) Sim. f. granulata = Melosira granulata var. angustissima
(O. Mll.) Hust.

195 |Melosira varians Ag. +
196 |Pleurosira laevis (Ehrenb.) Compere emend. Genkal et Yarmosch.
197 |Tabellaria fenestrata (Lyngb.) Kuitz.

198 |Diatoma anceps (Ehrenb.) Kirch.

199 |D. tenue (is) Ag. = Diatoma elongatum (Lyngb.) Ag. +
200 |D. vulgaris Bory

201 |D. vulgaris var. productum Grunow
202 |Asterionella formosa Hass. +
203 |Ctenophora pulchella (Grunow) Will. et Round = Synedra pulchella (Ralfs) Kuitz.
204 |Fragilaria capucina Desm.

205 |F. capucina Desm. var. capucina = Fragilaria capucina var. lanceolata Grunow =
Synedra rumpens var. familiaris (Kitz.) Grunow

206 |F. capucina var. amphicephala (Kiitz.) Lange-Bert. ex Bukht. = Synedra +
amphicephala Kiitz.
207 |F. crotonensis Kitt. +
208 |F. tenera (W.Sm.) L-B. = Synedra tenera W. Sm. +
209 |F. vaucheriae (Kutz.) Boey-P. = Fragilaria intermedia Grunow +
210 |Fragilaria sp. 1 +
211 |Fragilaria sp. 2 +
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Ne Buapl 1998— [ 2005— | 2008—
2001 rr.{2007 rr.{ 2010 rT.
BACILLARIOPHYTA
212 |Fragilariforma virescens (Ralfs) Will. et Round = Fragilaria virescens Ralfs +
213 |Pseudostaurosira brevistriata (Grunow in van Heurck) Will. et Round = Fragila- +
ria brevistriata Grunow
214 |Staurosira construens Ehrenb. = Fragilaria construens (Ehrenb.) Grunow +
215 |Staurosirella berolinensis (Lem.) Bukht. = Synedra berolinensis Lemmerm. +
216 |Staurosirella pinnata (Ehrenb.) Will. et Round = Fragilaria pinnata Ehrenb. = +
Fragilaria pinnata var. lancettula (Schum.) Hust.
217 |Synedra acus Kitz. + +
218 |S. ulna (Nitz.) Ehrenb. + +
219 |S. ulna var. oxyrhynchus (Kutz.) van Heurck. +
220 |Synedra sp. +
221 |Tabularia fasciculata (Ag.) Will. et Round = Synedra tabulata var. fasciculate Ag. +
222 |Achnanthidium cf. microcephalum Kiitz. +
223 | Achnanthidium cf. exilis Kutz. +
224 |Cocconeis euglipta Ehrenb. = Cocconeis placentula var. euglypta (Ehrenb.) +
225 |C. pediculus Ehrenb. +
226 |C. placentula Ehrenb. + +
227 |Cocconeis sp. +
228 |Cymbella affinis Kiitz. +
229 |C. cistula (Hemp.) Grunow = (Hemp. in Hemp. et Ehrenb.) Kirch. +
230 |C. helvetica Kiitz. +
231 |C. lanceolata (Ehrenb.) Kirch. + +
232 |C. tumida (Bréb. in Kiitz.) V. H. +
233 |Encyonema elginense (Kram.) Mann = Cymbella turgida (Greg.) Cl. +
234 |Encyonema minuta (Hilse ex Rabenh.) Mann = Cymbella ventricosa Kiitz. + +
235 |Encyonema paradoxa Kiitz. = Cymbella prostrata (Berk.) Cl. +
236 |Placoneis placentula (Ehrenb.) Hein. = Navicula placentula (Ehrenb.) Grunow +
237 |P. placentula f. lanceolata (Grunow) Bukht. = Navicula placentula f. lanceolata +
Grunow
238 |P. elginensis f. exigua (Greg.) Bukht. = Navicula exigua (Greg.) O. Miill. +
239 |P elginensis (Greg.) Cox f. elginensis = Navicula anglica Ralfs +
240 |Gomphoneis olivaceum (Horn.) Daw. Ex Ross et Sims var. olivaceum = Gompho- + +
nema olivaceum (Lyngb.) Kiitz.
241 |Gomphonema acuminatum Ehrenb. +
242 |G. acuminatum var. coronatum (Ehrenb.) W. Sm. +
243 |G. acuminatum var. turris (Ehrenb.) Cl. +
244 |G. augur Ehrenb. +
245 |G. parvulum (Kiitz.) Grunow +
246 |G. parvulum var. subellipticum Cl. +
247 |Rhoicosphenia abbreviata (Ag.) Lange-Bert. = Gomphonema abbreviatum Ag., + + +
Rh. curvata (Kitz.) Grunow
248 |Aneumastus tusculus (Ehrenb.) Mann et Stick. = Navicula tuscula (Ehrenb.) +
Grunow
249 |Cavinula lacustris (Greg.) Mann. et Stick. = Navicula lacustris Greg. +
250 |Hippodonta capitata (Ehrenb.) Lange-Bert., Metzeltin & A. Witkowski = Navi- +
cula capitata Ehrenb., Navicula hungarica var. capitata (Ehrenb.) Cl.
251 |Hippodonta hungarica (Grunow) Lange-Bert., Metzeltin & A. Witkowski = +
Navicula capitata var. hungarica (Grunow) R.Ross, Navicula hungarica var.
linearis @str.
252 |Navicula capitatoradiata Germ. = Navicula cryptocephala var. intermedia +
Grunow
253 |N. cari Ehrenb. +
254 |N. cincta (Ehrenb.) Kiitz. +
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No Buapl 1998— [ 2005— [ 2008—
2001 rr.{2007 rr.{ 2010 .
BACILLARIOPHYTA

255 |N. cryptocephala Kiitz. + + +
256 |N. gregaria Donk. +
257 |N. lanceolata (Ag.) Kiitz. + +
258 |N. peregrina (Ehrenb.) Kutz. +
259 |N. radiosa Kitz. + +
260 |N. reinhardtii (Grunow) Grunow +
261 |N. tripunctata (O.F. Mll.) Bory = Navicula gracilis Ehrenb. + +
262 |N. veneta Kutz. = Navicula cryptocephala var. veneta (Kiitz.) Grunow + +
263 |N. viridula Kitz. +
264 |N. viridula var. rostellata (Kutz) Cl. = Navicula rostellata Kiitz. +
265 |N. vulpina Kiitz. +
266 |Navicula sp. + + +
267 |Pinnularia divergens W. Sm. +
268 |Sellaphora pupula (Kitz.) Mann = Navicula pupula Kitz. +
269 |Gyrosigma acuminatum (Kutz.) Rabenh. + +
270 |G. attenuatum (Kutz.) Rabenh. + +
271 |G. scalproides (Rabenh.) Cl. +
272 |G. spenceri (W.Sm.) Cl. + +
273 |Stauroneis anceps Ehrenb. +
274 |Frustulia rhomboides (Ehrenb.) De Toni +
275 |Amphora coffeaeformis Ag. +
276 |A. ovalis Kutz. + + +
277 |A. libyca Ehrenb. = Amphora ovalis var. libyca Ehrenb. +
278 |A. pediculus (Kutz.) Grunow = Amphora ovalis var. pediculus Kiitz. +
279 |A. veneta Kutz. +
280 |Nitzschia acicularis (Kutz.) W. Sm. + +
281 |N. amphibia Grunow +
282 |N. closterium (Ehrenb.) W. Sm. +
283 |N. dissipata (Kiitz.) Grunow +
284 |N. linearis (Ag.) W. Sm. +
285 |N. lorenziana Grunow +
286 |N. lorenziana var. subtilis Grunow +
287 |N. obtusa W. Sm. +
288 [N. palea (Kiitz.) W. Sm. +
289 |N. paleacea (Grunow) Hust. + +
290 |N. paleacea (Grunow) Hust. = Nitzschia holsatica Hust. +
291 |N. sigmoidea (Nitzsch.) W. Sm. +
292 |N. sublinearis Hust. +
293 |N. vermicularis (Kuitz.) Hantzsch + +
294 |Nitzschia sp. + +
295 |Epithemia adnata (Kitz.) Bréb. = Epithemia zebra (Ehrenb.) Kiitz. +
296 |Surirella gracilis (W. Sm.) Grunow +

Bcero | 160 144 81

* Bua npuBogmTcs Bnepsble Ana ¢paopbl YKpauHbl.

Bo dnopuctuueckom cnekTpe Beayluan posib NpUHagnexana AMaToMOBbIM U
3e/1eHbIM, Ha TpeTbeM MecTe bbln cuHeseneHble Bogopocaun. Jonsa Euglenophyta
n Streptophyta coctasunna no 5 %, aMHoPpUTOBbIE, KOUNTODUTOBBIE, MKENTO3ENEHblE
M 30/10TUCTble NPeaCcTaBAeHbl O4MHOUYHBIMU BUAAMU, U UX J0NA He NpeBblwana 3 %
(puc. 4.2.1).
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Cyanophyta 12 % Dinophyta 3 %

Cryptophyta
1%

Bacillariophyta 36 %

Euglenophyta
5%

Xanthophyta
2%
Chrysophyta 2 %

Chlorophyta 34 %
Streptophyta 5 %

Puc. 4.2.1. ®nopuUCTUYECKMIA CNEKTP PUTONNAHKTOHA BOAOEMA-OXNAAUTENA
XA3C, 1998—2010 .
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Puc. 4.2.2. lnHamuKa cocTaBa JfieTHero OuTONNaHKTOHa Bogoema-oxnaautens XASC, 1998—
2010 rr.

CoctaB M TakcoHomMuyeckoe 6oratctBo GUTOMNAHKTOHA 3a Mepuog uccne-
[0BaHUI nNpeTepneBanu onpeaeneHHble UameHeHua. Hanbonbluee KonmyecTso
BMAOB 6bi10 3aperucTpuposaHo B 2006 1. (puc. 4.2.2). B nepuog paboTbl ogHOro
3Heprobsioka 6bl10 0OTMeYeHO npeobnagaHue 3e/eHbIX BOAOPOCNEN U HEKOTO-
poe yBenuueHune 6oratctea (K 1999 r.), a 3aTem cHMXKeHMe — K 2001 r. B 2005 r.
yMeHbLleHWe 60oraTcTea 3e/1eHblX BOAOPOCAEN ONPEAEINA0 CHUMKEHNE 0BLLEero Ko-
/inyecTBa BMAOB Bogopocnei. MMHMManbHOe TaKCOHOMMYecKoe 6oraTcTBo 6bi10
3aperucTpuposaHo B 2008 r. (06a sHeprobnoka A3C He pabotanu): Bcero 20 BnaoB
BOAOPOC/EN, OHU NpuHaanexanu K Tpem otgenam: Chlorophyta, Bacillariophyta,
Euglenophyta. B 2009—2010 rr. BugoBoe 60raTcTBO BO3POC/IO 3@ CYET AMATOMO-
BbIX, 3€/IEHbIX U CUHE3e/IEHbIX BOAOPOC/EN.
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Puc. 4.2.3. KonunyectBeHHOe pa3BuTMe OUTONNAHKTOHA BOAOEMA-OXNaguTens
XA3C B 1998—2001 rr.: A — YUCAEHHOCTb, MAH. Kn/m3 b — Buomacca, mr/m3.
3pecb U Ha puc. 4.2.5, 4.2.6: * naHbl cpeAHWe 3HAYeHUs NokasaTtesei aaa Boao-
ema-oxnagutens

Mokasatenn obunua putonnaHktoHa BO XASC xapaKkTepusoBanmcb HeoAHO-
POAHOCTbIO. ITO KacaeTcA Kak MHOTONETHEN, TaK U CE30HHON AMHAMMKM, A TaKKe
NPOCTPAHCTBEHHOrO pacnpeaeneHna nNo sogoemy. Mexrofoson AnHamuke 6biia
npucyLLa peskaa cMeHa AOMUHUPYIOLLEro KOMMIeKca.
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Obunue ¢uTONNAHKTOHA B Mepuos wuccnegosaHuii npu pabore opHoro
3HeprobnoKka cHuxkanocb (puc.4.2.3). MaKkcMManbHble KOANYECTBEHHbIE MOKa-
3aTtenn Habnoganucb B 1998 1 1999 rr. XoTa ocHOBHasA posib B popMUpPOBaHUU
UYMCNIEHHOCTM NPUHAANEXKaNa cuHeseneHbiMm Bogopocaam (80—98 % obumx no-
KasaTesiei), BesiMKa 6blaa posib U APYrUX TAaKCOHOMMUYECKMX FPYNM, HA OTAENbHbIX
CTaHUMAX Hapaay ¢ cuHeseneHbiMn (Aphanocapsa incerta (no 75 %), Microcystis
aeruginosa, Aphanisomenon flos-aquae) 3aMeTHYIO pPOnb UrPaau ANaToMOBble —
(Stephanodiscus hantzschii) n aMHoPUTOBbIE, @ OCEHbIO NO BoMacce AOMUHUPO-
Ba/l KPYMHOKETOUHbIM BUA AnHOPUTOBLIX Ceratium hirundinella.

MaKcnmanbHaa 6uomacca putonnaHkToHa netom 1998 n 1999 rr. 6bin1a B OT-
BoAsALLEM KaHasne. B 1998 r. dutonnaHKTOH 34ech oT/iMyasca 66abluelt gonen gma-
TOMOBDbIX MO YNCAEHHOCTU, HEXKENWN B APYTUX PaiOHaX BOAOEMA U NPEBAMPYIOLEN
nx ponei (83 %) no Guomacce.

Netom 1999 r. pUTONNAHKTOH OTBOAALLETO KaHana 6bla o4eHb cneundUyHbIM
Ha ¢pOHe AO0CTaTOYHON ero o4HOPOAHOCTU B OCTa/IbHbIX palioHax Bogoema (Koad-
dnumneHTbl GAoPUCTUYECKON OBLLHOCTM MeXAay OTAENbHbIMM CTaHUMAMWM Ha BO-
noeme Kosnebanucb ot 46 o 78 %). B kaHane unMcneHHocTb gocturana 87,31 maH.
Kn/am3, 6unomacca — 1134,51 mr/am3, 4to B 2,6 pasa NPEBbILIAN0 MaKCUMasbHYIO
UYMCIEHHOCTb B Bogoeme-oxnaautene n B 94,4 pasa — cpegHioto buomaccy. du-
TOMNAHKTOH B OTBOAALLEM KaHane 6bl1 MOHOLOMWHAHTHBIM M NpeacTaB/eH B OC-
HoBHOM Cryptomonas ovata, KoTopblit coctaBnan 45,4 % obwel YNcNneHHoCTn m
97,6 % obuiein buomacchol.

OceHblo 1999 r. cTpyKTypa PUTONAHKTOHA B OTBOAALLEM KaHase bbina cxod-
HOM C TaKOBOW oTAenbHbIX paiioHoB BO. Mo akBaTOpMM BOAOEMA CYLLECTBEHHbIX
pa3nnuunii B BUAOBOM COCTaBe He Habntoganocb, KoadduumeHTbl GropucTnyec-
KON 0BWHOCTM MeXay OTAeNbHbIMWU CTaHUMAMMK Hbinun Bbiwe 50 % 1 Haxoanaucb
B npeapenax 51,2—70,0 %). Mokasatenn obunua GUTONNAHKTOHA B oxfagutene
M3MEHANNCb B LUMPOKUX Npeaenax: 4ucneHHoctb — 3,41—10,25 maH. Kn/ams,
6uomacca — 3,86—31,80 mr/gm3. YposeHb BMomacchl Bbin BbICOKMM, cpeaHue
3HaYeHMA NpeBbIWaaAN TaKoBble B IeTHME ce30Hbl 1998 1 1999 B8 1,5 1 2,3 pasa, a
UYMCNEHHOCTb, HA060POT, bbl1a HUKEe — coOTBETCTBEHHO B 4 1 18 pas. Mo uncneH-
HocTn AomuHuposana Oscillatoria subtilissima, KoTopasa xapaKTepn3oBanachb Bbl-
COKoOI1 BcTpeyaemocTblo (71,4 %) u coctaBnsana 21,3—49,3 % obuwen YNCNEeHHOCTH.
buomaccy no Bcemy BogoeMy-oxaaauTento onpeaenana guHodutosasa BO4OPOCIb
Ceratium hirundinella, oHa 6bl1a abcontOTHBIM 4OMMHAHTOM o 6uomacce U Ume-
na 100 % BcTpeyaemocTb.

CTpyKTypa netHero ¢putonnaHktoHa B 2001 r. no 6uomacce 6bina nogobHa Ta-
KoBoW 1998 r. (puc. 4.2.4). OgHako cpeaHue 3HaYeHuns no sogoemy B 2001 r. 6bian
B 2 pa3a HMXe U AOCTMranu ToNbKo 7 mr/ams.

CocTaB AOMMUHMPYIOLWErO KOMMJEKCA (BKAloYana cybAO0MMHAHTOB), B LLE/IOM,
6bl1 HEMHOTOUYUCNEHHDBIN U COCTOAN U3 NpeacTaBUTeNel CUHe3eneHbIX, AMHOUTO-
BbIX, 3€/IeHbIX M AMAaTOMOBbIX. KaKk Mo YncneHHOCTH, Tak M no Buomacce JOMUHAH-
Tamu bbinn Aphanothece stagnina, Ceratium hirundinella, Pediastrum boryanum,
Cyclotella comta.

B 2001 r. neTHMN PUTONNAHKTOH OTBOAALLErO KaHana XapaKTepM3oBasica MuU-
HMMaNIbHOM YNCAEHHOCTbIO M Bromaccolt M obegHEeHHbIM GIOPUCTUYECKMM CNEKT-
pom.
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Puc. 4.2.4. CTpyKTypa neTHero ¢putonnaHKToHa no buomacce B 1998 (A) n 2001 (B) rogax

Taknm o6pasom, B NepBbll Nepuos uccienoBaHuin putonnaHktoH BO XA3C
6bl71 KauecTBEHHO pa3HOO6paseH U AOCTATOYHO 0buaeH. PUTONNAHKTOH OTBOAA-
LLLero KaHana XapaKTepn30oBanca BCMbILWKaMK 06MNUA 33 CHET OTAE/bHbIX BUAOB.

Mocne BBeAeHUA B IKCNyaTaLUIo BTOPOro aHeprobaoka XASC TexHoreHHoe
BO3/4€eMCTBME HA BOAOEM CTaN0 MOCTOAHHbLIM B TeyeHue roga. B netHem ¢utonnaH-
KTOHe 2005 r. AJOMMHMPOBAN CUHE3ENEHO-, 3e1EHO-ANATOMOBbIN KOMMJIEKC BOAO-
pocneii, npeacTaBaAeHHbIM AOMUHUpPYOWMMK BUAamu Aphanizomenon flos-aquae,
Anabaena flos-aquae, Microcystis aeruginosa, Buapl pogos Pediastrum, Melosira n
Stephanodiscus hantzschii. KonnyectBeHHoe pa3BuTMe GUTOMNNAHKTOHA B JIETHWIA
nepuoa 2005 r. 66110 HeBbicOKMM. CpeaHue nokasatenu obuaua (6es yyeta obu-
1A B KaHanax) coctasunm 11,40 maH. kKn/am? n 0,57 mr/am® (puc. 4.2.5).

B utoHe 2005 r. YMCeHHOCTb GUTOMNNAHKTOHa Konebanacb Ha OTAENbHbIX CTaH-
umax s sogoeme ot 7,01 go 11,33 maH. Kn/am3, a 6uomacca ot 0,31 go 1,19 mr/ams.
YpoBeHb YUCNEHHOCTU MO BCEMY BOAOEMY ONPeaeNnan CUHe3eneHble BOAOPOCAN —
ot 1,86 A0 9,01 mnH. Kn/am3, npu aTom Mx Biomacca He npesbiwana 0,27 mr/gmd. U3
APYrvX rpynn BoAopoc/aei 0TMeYeHO MacCcoBOE Pa3BUTME XJIOPOKOKKOBbIX BOAOPOC-
Neli, KOMIMYECTBEHHbIE MOKa3aTeIn KoTopbix coctasnsanm 0,24—2,12 maH. kKn/am®
0,02—0,24 mr/am3. OcTasibHble rpynbl BOAOPOCAEN Pa3BUBAINCb MEHEE UHTEHCUB-
HO 1 poAb UX B dopMmnpoBaHumM Bromacchbl GUTONIAHKTOHA Oblna HeBEMKA.

B oTBOogAWwem KaHane AOMWHUPYIOLMA MO YUCAEHHOCTU KOMMAEKC TaKXkKe
6bln NpeacTaBAeH 3eneHbIMM, CPean KOTOPbIX BblAENANUCb BUAbl p. Pediastrum
n Coenococcus v cuHeseneHoimun (Aphanizomenon flos-aquae n Anabaena flos-
aquae). OcHoBy BMoOMacchl COCTaBAANN 3e/eHble BOAOPOC/M (B OCHOBHOM BUAbI
p. Pediastrum), B Lenom e OHa NpeBbIlWana cpegHue 3Ha4YeHus no sogoemy. Cu-
HesesieHble BOAOPOC/AN, HECMOTPA Ha UX BbICOKYH YMC/EHHOCTb, CyLLEeCTBEHHOWN
poan B popmmpoBaHmMmM Buomacchl He urpanu. B nogsoasAwem KaHane, Kak v B
OTBOAALLEM, LOMUHUPYHIOLLMI KOMMIEKC COCTOSN U3 CUHE3ENEHbIX U 3e/1eHbIX BO-
aopocnen. Jona cuHeseneHblx B 06LWen YNcNeHHoCTN cocTasnsana 76,8 %, a sene-
HbIx — 15,9 %.

B aBsrycte 2005 r. noKasaTenu o6unma GUTONNAHKTOHA NO aKBAaTOpUM BoAoEMA
Konebanuck ot 2,00 go 21,12 maH. kn/am? 1 ot 0,19 ao 0,70 mr/am3. Hanbonbluan
b6uomacca Bogopocnei 6bi1a 3adpMKCMPOBaHA HA YYACTKe BbIXOAA OTBOAALLENO Ka-
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Puc. 4.2.5. KonnyecTBeHHOe pa3BuTHe NeTHero pUTONNaHKTOHa BOAOEMA-OX/1aanTe-
na XA3C B 2005—2010 rr.: A — YUCNEHHOCTb, M/H. Kn/m3; B — Buomacca, mr/am®

Hana, Npu 3TOM OCHOBY ee COCTaBAANN cuHe3eneHble M. aeruginosa v Gloeocapsa
sp. HanmeHbluaa 6Momacca oTMedyeHa B NOABOAALLEM KaHane.

CpaBHMBasA NOKa3aTe/Nn KOAMYECTBEHHOTO PasBUTUA BOAOPOCNEN B NETHUI
nepuog, 2005 r. ¢ TaKOBbIMM NpeablayLmX NeT, MOXHO OTMETUTb, YTO YPOBEHb MX
pa3BUTUA Bbl1 BO MHOTO Pa3 HUXKeE.

B nocneaytolme rogpl B CTPYKTYpe GUTONNAHKTOHA Habnoganocb ycuneHune
pPO/IM AMATOMOBbLIX BOAOPOC/El (0COBEHHO 3TO KacaeTcs nokasaTtenen buomaccel).
TaK, ypoBEeHb KO/IMYECTBEHHOIO Pa3BUTMA BOAOPOCNEN B Bogoeme BecHol 2006 r.
obecneynBanca AMaToOMOBO-3e/IeHbIM KOMMeKcoM. OCHOBHas posib B GopMmnpo-
BaHWUM BrMomacchl GUTONNAHKTOHA NPUHaZAEeKaNa AMAaTOMOBbLIM Bogopocasam. Mx
nons B obuleit bomacce Ha oTAeNbHbIX CTaHUMAX Kosiebanacb oT 35,7 ao 79,6 %.
YaenbHbli BEC X/IOPOKOKKOBbLIX B popmupoBaHMM Bromacchbl Konebancs ot 2,6
00 55,9 %.
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B 2008 r. uncneHHOCTb PUTONNAHKTOHA B MIoNe Konebanacb Ha OTAENbHbIX
craHumax ot 0,08 o 1,39 maH. kn/am? (8 cpeaHem 0,44 mnH. Kn/am3), a Briomacca
o1 0,10 go 1,17 mr/gm3 (B cpegHem 0,38 mr/am3). [IOMMHAHTOM MO YMUCAEHHOCTU
n bromacce 6blna guatomoan Bogopocnb Aulacoseira granulata. ckntoueHnem
6bln OTBOAALLMI KaHaA, roe CTPYKTYpa GUTONNAHKTOHA OT/IMYaNacb cBoeobpasu-
eMm, 34ecb AOMUHMpoBan Stephanodiscus hantzschii. MakcumanbHaa 6Momacca Ha-
61t04anacb 1ETOM, TaKXKe B OTBOAALLEM KaHane. 34ech e Haboganock 1M peskoe
CHUXKeHWe bMomacchl OT /1eTa K OCEHM, YTO BblPaXKanoCb B USMEHEHWUW CTPYKTYpPbI
AOMUWHUpYtOWEro Komnnekca. lOMUMHaAHT MO YUCNEHHOCTM U BMOMacce AMATOMO-
BasA Bogopocnb — Stephanodiscus hantzschii cmeHunca Ha Pediastrum simplex. B
noABoAsAwEem KaHane obunme GUTONNaHKTOHA 6bIIO OYEHb HU3KUM. YUCIE@HHOCTb
coctasuna 0,03 maH. Kn/am?, a buomacca — 0,02 mr/am3. OcHoBy 6MoMacchl U
yncneHHoctu coctasnana Aulacoseira ambigua (80,0 %).

B 2009 r. nokasaTtenu BuaoBoro 6oratcTea M 06mans duUTonNIaHKTOHA BoAoe-
Ma-0Xx/1agu1TeNa BECHON W IETOM MPOAO/XKAAM OCTaBaTbCA HU3KMMMW, OA4HAKO, OT
BECHbI K /1eTy 6blJ10 3aperucTpMpoBaHO HEKOTOpOe MX BO3pacTaHue. B anpene B
dUTONNAHKTOHE OTBOAALLErO KaHana 3apeructpuposaHo 14 BBT, 8 u3s Kotopbix —
ANaTOMOBbIE, O MH OTHOCWJICA K 3€/1eHbIM XJTOPOKOKKOBBIM (Pediastrum simplex) v
OOMH — K 3BrneHoBbIM (Euglena sp.) JOMUHMPYIOLWNIA KOMNIEKC Bbli NpeacTaBieH
KPYNHOKNETOUYHbIMN BEHTOCHBIMM U BEHTONNAHKTOHHbIMK dopmamu: Gyrosigma
attenuatum, Nitzschia vermicularis, Melosira varians, Diatoma vulgaris, Synedra
sp. JOMMHMpPOBAHME B MNAHKTOHE TUMWUYHbBIX BEHTOCHBIX GOPM CBMAETENLCTBYET
0 nepemeLlnBaHUM BOAHbIX MacC, BCNeACTBME MOBbLIWEHWA CKOPOCTU TeYEHUA U
TYpPOYNEeHTHOCTU.

B mntoHe 2009 r. yncneHHoCTb GUTONNAHKTOHA B BOCTOYHOM palioHe BoAoema
coctasuna 0,09 maH. kn/gm3, a 6uomacca — 0,026 mr/gm3. [lomuHMposan no
YMCNEHHOCTU MENKOKNETOUHbIM MIaHKTOHHbIW BUA, X/IOPOKOKKOBbIX BOAOPOC/Ei
Dictyosphaerium pulchellum, a no 6uomacce — anuduTHbit Cocconeis placentula.
Bcero B 3Tom paioHe 3aperncTpMpoBaHo TpU BUAA BOAOPOC/EN.

Y BbIXO4a M3 OTBOAALLErO KaHaia GUTONNAHKTOH bbin ewe bonee 6eneH U me-
Hee 0buneH. bbiNno OTMeYeHO BCero ABa BMAa Bogopocaein, Buomacca coctasasna
Bcero anwb 0,003 mr/gm3, npu aomuHunposaHuu Cyclotella sp., a uncneHHocTb —
0,27 MAH. KA/am3, npn AOMUHUPOBAHNN MENKOKAETOYHOro Phormidium sp.

B ceHTabpe 2010 r. dMTONNAHKTOH BbiN NpeacTaBneH 26 BUAAMW, NpuHaa-
nexawmmm K 5 otaenam: Cyanophyta, Dinophyta, Chlorophyta, Streptophyta
n Bacillariophyta. Hanbonblieit BCTpe4YaeMoOCTbO XapaKTepu3oBaNUCb BUAbI:
Cyclotella sp., Chlamydomonas sp., Phacotus coccifer v Aulacoseira granulata.
0O6unme dmUTONNAHKTOHA B 3TOT Nepuos 6bl10 OTHOCUTENIBHO HEDObLWIMM 33 UC-
KNtOYeHMEeM 3anaHOro y4acTKa CeBEPHOro palioHa, rae oTMeyYeHbl MaKCMMasbHble
nokasartenu obunusa: uncneHHoctb — 107 maH. Kn/am3, 6uomacca — 3,63 mr/gme.
CTpyKTypa UTONNAHKTOHA 346eCb MMeNa MOHOLOMMHAHTHBIM XapaKTep 3a cyeT
Microcystis aeruginosa. B ueHTpasbHOM paioHe $UTOMNNAaHKTOH 3anagHoro u Boc-
TOYHOTO YYacTKOB Pa3/IMYa/CA: Ha BOCTOYHOM OH bbin Hanbonee Gorat BUgamm,
06UNeH, MMen NONMAOMMUHAHTHYIO CTPYKTYPY, O YeM CBUAETENbCTBYET BbICOKOE
BMOOBOE pasHoobpasue: H,= 29 6UT/3K3; H,= 2,6 6ut/mr. JomMHMpoBanu no
6uomacce Aulacoseira granulata (35 %), Pediastrum tetras (15 %), Desmodesmus
communis (12 %) v Fragilaria capucina (11 %).
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®UTONNAHKTOH 3anafHOro paoHa Takke bbln HeogHopoaeH. HeckobKo pas-
nmnyancsa GUTONNAHKTOH CEBEPHOTO U KOXHOTO ero y4acTkoB. Ha ceBepHOM y4yacTke
nokasatenn obuana 6oi1M MMHUMaNbHbIMU, CUHE3eNeHble Bogopocan Microcystis
ageruginosa OTCYTCTBOBA/IM, HECMOTPA Ha GauKallwee pacnosioXKeHue y4yacTka
C MaKcuMmanbHOW 6uomaccon 3a cyeT Microcystis aeruginosa B 3anafHoOMn 4actu
CEBEPHOrO paloHa. B coctaB 4OMMHUPYIOLLErO KOMMAEKCA BXOAUAN: MO YUCIAEH-
HocTn — A. granulata, Cyclotella sp. n D. communis, no 6uomacce — A. granulata
n Gymnodinium sp. Y1ucneHHocTb GUTONNAHKTOHA B LEAOM B 3anagHOM palio-
He Konebanacb B npegenax 0,04—0,24 maH. Kn/am3, a 6uomacca — 0,03—
0,15 mr/am3.

B ceBepHOWM 4acTu OXKHOTO paioHa o0buane pUToNIaHKTOHA B cpeaHem bblno
TAKMM K€, KaK B 3aMaZiHOM, HO COCTaB AOMMUHUPYHOLLETO KOMMIEKCA HECKOJIbKO
oTanyanca. Mo ymcneHHocTn aomuHupoBan Microcystis aeruginosa (68 %), a no
6uomacce A. granulata (43 %), Phacotus coccifer (15 %), D. communis (14 %).

B BOCTOYHOM panioHe CTPyKTypa GUTONNAHKTOHA Obla CXOOHOW C CEBEPHOM
YacTblo HOXKHOIO pailioHa MO YPOBHIO 06MAMA U goMWHaHTam: M. aeruginosa v
Ph. coccifer, a ¢ 3anagHbiM paioHOM — AOMWHWUPOBaHWEM No Buomacce Gymno-
dinium sp.

B oTBoAAlLleM KaHane (y4acToK Huxe cbpoca 2 6510Ka) obunme ¢utonnaH-
KTOHa KaK MO YMCAEHHOCTM, Tak M BMoMacce CO34aBaNoOChb 33 CYET ABYX BMAOB:
A. granulata v Fragilaria capucina. BuaoBoi coctaB 6bin1 nNpeacTaBaeH BUAAMM,
KOTOpble AOMMHMPOBAAN NOYTU BCeX paloHax BO, ogHaKo Ha 3TOM yyacTke 6bian
npeAcTaBneHbl B HE3HAUYMTENIbHOM Koau4yecTBe. JJOMUHUPYLOWMWIA B 3anagHOM
palioHe M. aeruginosa 3aperncTpupoBaH He bbi.

Bbiwen3noxKeHHan xapaKTepuCcTnKa pacnpegeneHna UTonnaHKToHa B WTuie-
Byto noroay (23.09.2010 r.) aBnAeTcaA, BEPOATHO, Pe3yNbTaTOM NpeablayLLero Bo3-
OeNCTBMA CeBepo-3anagHoro BeTpa, chopMMPOBABLLMXCA KPYroBOPOTOB U TpaH-
3UTHOIO NOTOKA, KOTOPbIN 0ByCcNOBNEH PaboTON LUMPKYNALMOHHBIX cucTem AIC.

Mpw toro-3anagHom BeTpe B 3aMafHOM, LEHTPasibHOM W CaMOM CeBEepHOW
YacTU HOXKHOIO panoHa Habaogann passutne GUTONNAHKTOHA C HEBbLICOKMM BU-
[0BbiM 6oratcTeom (4 Buaa) n obunmem: YncieHHocTb — 7 TbiC. Ka/am3, bBuomac-
ca — 0,002 mr/am3. lomunHaHTamm 6binum Cyclotella sp., Stephanodiscus hantzschii,
Oocystis parva. B coobluectse TPaH3MTHOIO NOTOKa OT cHpoca K NoaBoAALLEMY Ka-
HaNy Npu 3TOW rMAapoaMHamuyeckon cutyaumm Microcystis aeruginosa Bxoaun B
OOMUHUPYIOLWMIA KOMMNEKC MO YUCEHHOCTU, cOcTaBnAn 25 % ot obuweit (0,33 mAH.
Kn/om3). Mo Buomacce AOMUHUPYIOLWMIA KOMNEKe aononHuna Melosira varians
(72 %).

Taknum 06pasom, AMHAMMKa BOAHbIX MAacC UrPaeT CyLLEeCTBEHHYIO posb B Gpop-
MUpPOBaHUK coobuiects putonnaHkToHa BO XA3C u TpebyeT ganbHelwero uccie-
[0BaHuA.

Ce30HHble M3MEHEeHMA cocTaBa U 06UAMA GUTONNAHKTOHA PACCMOTPEHbI HA
OCHOBaHWMU pe3ynbTaToB uccneaoBaHun 2006 r. 3umHuli duTonnaHKToH (dpes-
panb) 6bln nNpeacTaBneH 55 BMAamu Bogopocnei. JOMUHUPYIOLLEE NOOXKEHNE
B BWOOBOM CMEKTpe 3aHMMaAM AnaTomoBble Bogopocan — 65,5 % obuwero Ko-
NinyectBa BMAOB. Kpome AMaTOMOBbIX B Bogoeme ObOHapyKeHbl 3eNeHble U 3B-
rneHoBsble (cooTBeTcTBEHHO 25,5 n 6,3 % obuiero Konnyectsa Bnaos). M3peaka
BCTPEYaNChb CUHE3eNleHble BOAOPOCAU. U3 Bogopocnein B Bogoeme npeobnasga-
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C [
o

Konunyectso suaos
=
o EN oo N
2 BO* i

* x [ x| = x [ x N
QIE|&8|8|F|68 volvocina. Hanbonbluee Konuyec-
3uma BecHa Jleto Ocetb TBO BMAOB 6bIN0 NETOM U OCEHbIO
(puc. 4.2.6).

CpefHAA YNCNEHHOCTb M BUOMacca BOAOPOC/EN B BOGOEME-OX1aAUTeNe B 3UM-
HWU1 nepuog, 2006 r. coctasnana 1,13 maH. kn/am n 0,20 mr/amé. JomuHmpytoLwwan
poib B PUTONNAHKTOHE MPUHAANENKANA XNOPOKOKKOBbIM Bogopocnam — 48,4 %
obuielt ymcneHHocTn 1 62,3 % obLei Bomacchl, Ha AONH0 AMATOMOBbIX NPUXOAN-
nocb cootBeTcTBEHHO 31,8 1 32 %. OcTanbHble rpynnbl BOAOPOCNEN CYLLECTBEHHOM
ponu B bopmmnpoBaHumn 6nomacchl GUTonNaHKTOHa He urpanu (puc. 4.2.7).

Hanbonbluee KonnyecTso BOLOPOC/EN B BOAOEME B 3MMHUI Nepurog, bblio cocpe-
OOTOYEHO B IMYOUHHbBIX CNosx (TemnepaTtypa Boabl 6,5—8,3 °C, rybuHa 5 m), ux umc-
NeHHoCTb Konebanacb ot 1,01 Ao 1,45 maH. kn/amd, B cpeaHem coctasnas 1,23 maH.
Kn/ome. B noBepxHOCTHOM C/i0e BoAp! Npu Temnepatype oT 8 Ao 16 °C cpeaHss umc-
NEHHOCTb 1 Buomacca Bogopocnei coctasnana 0,78 maH. kn/om? n 0,16 mr/om3. [o-
MWHMPOBANWN AMATOMOBbIE BOAOPOC/M, NOKa3aTeNIM 0bMAnA KOTOPbIX HAaXOAMANCL B
npeaenax 0,18—0,24 maH. Kn/am® n 0,08—0,11 mr/am3. Konmuectso X/10POKOKKOBbIX
B duTonnaHKToHe coctasnsano 0,13—0,20 maH. Kn/am® n 0,04—0,06 mr/am3.

dutonnaHkToH BO XA3C B geceHHuli nepuod 6bin npeactasneH 58 suaamu
BOAOpOC/Nel. Beayliee NonoXKeHNe B ero coctaBe 3aHMMann ANMaTOMOBbIE BOAO-
pocan (58,6 %), poctatoyHo pasHoobpasHbIMU Bbian 3eneHble (25,9 %), cpean

25 [ Bacillariophyta 1,4
mg{ 1 Chrysophyta 12
=20 @ Chlorophyta o '
; || Euglenophyta %1,0
g 15 [ Cryptophyta % 08
8 | | @ Dinophyta S
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5 304 ]
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0 0,0
3uma BecHa A Nleto OceHb 3uma BecHa 5 Nleto  OceHb

Puc. 4.2.7. Ce30HHan AMHAMMKa YMCIEHHOCTM, MAH. Kn/am® (A) n 6uomaccel, mr/am® (B) ¢uto-
NnAaHKTOHa (cpegHue 3HadeHus ¢ y4eTom KaHanos) B 2006 r. Chlorophyta npeacrasneHb! ¢ yyetom
Streptophyta.
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KOTOpPbIX Npeobnaganm XnN0poKOKKoBble. Buaosoe 60raTcTBo CMHE3ENEeHbIX U 3B-
rIeHOBbIX ObII0 HEBENMKO M He npesblwano 5,1 %. Cpean Bogopocnen, obHapy-
YKEHHbIX B Bogoeme, Hanbonee yacto BcTpevanucb Microcystis aeruginosa (58,3 %),
Asterionella formosa (66,7 %), Stephanodiscus hantzschii (91,7 %), Trachelomonas
volvocina (100 %), Didimocystis planctonica (66,7 %), Pediastrum boryanum (75 %),
P. duplex (75 %), oAHaKO ypOBEeHb KONNYECTBEHHOIO Pa3BUTUA OTAE/bHbIX BUAOB
BoAopoOcCaen bbl/1 HEBbICOKUM.

OcHoBHas ponb B popmmpoBaHMM bromaccobl GUTOMNNAHKTOHA NPUHAANEKaNa
[AMaTOMOBbIM BOAOPOCAAM, UX J,0/1A B 06Lel BMomacce oTaeNbHbIX CTaHL M BOAO-
ema Konebanacb o1 35,7 0o 79,6 %. YaenbHbI BEC X/IOPOKOKKOBbIX B GOpMUpPOBa-
HUKM Buomaccol Konebancs ot 2,6 £0 55,9 %. Kpome agnatomoBbix B GOpMUPOBaAHUN
61uomaccbl NPUHUMANKU yyacTue 3BreHoBble (Mx Buomacca Konebanaco ot 0,001
00 0,04 mr/am®) n guHoduToBble BoAOPOCIM — UX Bomacca coctasnsna ot 0,005
00 0,09 mr/am3. Cneayer 0cob60 OTMETUTL POJIb CUHE3E/IEHbIX BOLOPOC/IEN B KON-
YeCTBEHHOM Pa3BUTUKN GUTONIAHKTOHA. B BECEHHWIT Nepuog, YNCNeHHOCTb CUHe3e-
NeHbix Bogopocnel konebanack ot 0,02 go 1,0 maH. kKn/amé, npn atom 6Momacca
nx He npesbiwana 0,001 mr/ams.

HepasHomepHbIM 6b110 pacnpeaeneHne BOAOPOCAEN B MOBEPXHOCTHOM U T1y-
6UHHOM (3, 5 1 9 M) cnoax Boabl: B NOBEPXHOCTHOM KOAMYECTBO BUAOB Koneba-
nocb oT 6 10 29, a B rybuHHOM — oT 4 o 16. OcHoBHaA macca Bogopocnel bbina
cocpenoToyeHa B NOBEPXHOCTHOM cioe Boabl — 0,76 maH. kn/am® un 0,31 mr/ams.
OCHOBY YMCNEHHOCTU BOAOPOCAEN 34eChb COCTAaBAANN CUHE3ENEHbIE, MAaTOMOBbIE
1 3e/1eHble BOJ0pPOC/M, cooTBeTcTBeHHO 0,29, 0,18 1 0,28 maH. Kn/am3. Bruomaccy
¢duTONNaHKTOHa cocTasnanm guatomosble (0,20 mr/am?), seneHble (0,14 mr/om3),
anHoduTosble (0,08 mr/am?) u asrneHosblie (0,05 mr/am3). Bomacca cuHeseneHbix
BOAOPOC/IEN, HECMOTPA Ha UX BbICOKYHO YNCIEHHOCTb, He npesbiwana 0,02 mr/ams.
YpoBeHb KO/MIMYECTBEHHOTO Pa3BUTUA BOAOPOC/AEN B rNy6UHHOM cnoe (3 u 5 m)
coctasnan 0,79 mnH. kn/gm® n 0,24 mr/amé. PacnpegeneHune YncneHHocTn n 6uno-
Maccbl BOLOPOC/EN MO aKBAaTOpMM BOAOEMA ObIIO HEPAaBHOMEPHbIM: YNCEHHOCTb
Konebanack ot 0,09 go 2,32 mnH. kn/am3, a Bromacca — ot 0,04 o 1,39 mr/ams.

B nemHem ¢utonnaHktoHe B 2006 . 6611 3apernuctpuposaH 71 Bua BOAO-
pocneit. Hanbonblee BMAOBOE 6OraTtcTBO OTMEYEHO Yy 3€/IEHbIX BOAOPOCNEN,
cpeam KoTopbix npeobnafany X/I0POKOKKOBbIE, BTOPOE MECTO 3aHUMAM AMATO-
MOBble. YBE/IMYMIOCh BMAOBOE H6OraTcTBO CMHe3seneHbix Bogopocnei (ao 10 su-
00B), ANHODUTOBBIX M 3BIIEHOBbIX ObINO NO TPU BUAA, @ 30/IOTUCTbIX U XKeNTo3e-
JIeHbIX — Mo ogHomy. B dopmmpoBaHMM GNOPUCTUYECKOrO COCTaBA MaBHasA Posib
npuHaaiexana 3eNeHbim, B OCHOBHOM X/IOPOKOKKOBbIM BOZOPOCAAM. [TOCTOAHHO
B BOAOEME BCTpeYanucb Takne Buabl Kak D. planctonica, Coelastrum sphaericum,
Oocystis borgei, P. boryanum, P. duplex, Desmodesmus communis, S. denticulatus,
Schroideria setigera. BonbBOKcOBble Yalle Bcero 6blav npeacrtaBaeHbl BUAOM
Phacotus coccifer. 3 pMaTomoBbIX, 3aHMMAOWMUX BTOpOe MecTo, bblin 3ape-
rmcTpupoBaHbl A. granulata, M. varians, S. hantzschii, Synedra ulna. CuHesene-
Hble M 3BINEeHOBble B PUTOMNNIAHKTOHE Yalle Bcero 6binn npeactaBieHbl BUAAMMU
M. aeruginosa v T. volvocina.

B noBepXHOCTHOM C/I0€ KOIMYECTBO BUAOB Bogopocnel Konebanoco ot 11 fo
20, a B mybuHHOM — OT 14 no 27. YpoBeHb KONMYECTBEHHOMO Pa3BUTMA BOAOPOC-
Nnen B NeTHWU nepuog Konebanca B LMPOKMX Npesenax: YNCAeHHoCTb oT 2,32 Ao
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58,83 maH. Kn/om® (B cpegHem no sogoemy 19,94 maH. Kn/amd), a 6uomacca — ot
0,36 g0 3,39 mr/am® (B cpegHem 1,42 mr/am®). CoctaB BeayLLEro Komrsiekca 6bin
npeacTaBfeH ANAaTOMOBbIMM, 3€/IEHbIMU U CUHE3ENEHBIMW BOAOPOCASAMMU, MPUYEM
nocnefHve Urpann Beayllylo poib B GOPMUPOBAHUM UYMCIEHHOCTU PUTONNAHK-
TOHa.

YncneHHoCTb M B1omacca ANaTOMOBbIX BOAOPOCEN B BOLOEME Haxoaniach B
npegenax cooTseTcTBeHHo ot 3,92 Ao 3,58 maH. kn/am® u ot 0,19 go 2,86 mr/gmd
(8 cpeaHem 1,25 maH. kn/om® 1 0,99 mr/gm3), uto coctasnsano 69,8 % obuiei buo-
Mmaccbl GUTOMNNAHKTOHA. TaKoM YypOBEHb PA3BUTUA AMATOMOBbLIX Oobecneyunsanu
Buabl poaos Melosira n Aulacoseria, Guomacca KOTOpbIX Ha OTAENbHbIX CTaHUM-
Ax pgocturana 1,90 mr/am3. M3 3eneHblx BOAOPOC/IEN B BOAOEME OTMEYEHO pas-
BUTUE BONbBOKCOBbIX, YNCAEHHOCTb MU BMOMacca KoTopbix Konebanacb ot 0,01 go
0,89 maH. Kn/am3, a Buomacca — ot 0,06 ao 0,55 mr/gm® (B cpegHem 0,29 mMAH.
Kn/am® n 0,17 mr/gm®). [lons xNOPOKOKKOBbIX B 06Liein 6uomacce dpuUTOnNNaHKTO-
Ha He npesbiwana 7,0 %. CneayeT OTMETUTL PO/b CUHE3E/EeHbIX B GOPMUPOBAHUK
YNCNIEHHOCTM U BUomaccbl PUTONNAHKTOHA, CPEeAHAS YMUCAEHHOCTb KOTOPbIX CO-
crasnana 17,87 mnH. Kn/am3, a cpegHss buomacca — 0,14 mr/gm® nnn 9,6 % 06-
e 6uomaccbl. HaumeHbLWKUIA ypOBEHb Pa3BUTUA BOoAOPOCael bbla 3admMKcnMpoBaH
B OTBOJALLEM KaHajse. HecmoTpa Ha BbICOKYIO YMcieHHOCTb (12,16 maH. kn/am3),
6uomacca cocrasnana Tonbko 0,36 mr/am3. Ha octanbHbIX CTaHLUMAX BOAOEMa YMC-
NeHHOCTb Boaopocaen konebanacb ot 2,32 Ao 29,45 mnH. kn/amd, a Bromacca ot
0,53 g0 1,76 mr/am3. Mo YNCNEHHOCTU AOMUHUPOBAIN CUHE3E/IeHble, a No Buo-
Mmacce — AMaTOMOBbIE U 3e/1eHble BOAOPOC/M.

YT1o KacaeTcs BEPTMKANbHOIO pacnpeseseHma BOAOPOCEN, TO CPeAHIO YMnC-
NEHHOCTb U BMoMaccy BoAopOC/ei B MOBEPXHOCTHOM C/10€ COCTAB/IAIM COOTBETCT-
BEHHO 29,99 MnH. Kn/am? u 1,38 mr/am3. YncneHHocTb M Briomacca 3aecb Gopmu-
poBanachk 3a cyet cuHeseneHbix (27,13 mau. kn/amd v 0,21 mr/am3), AnaTomoBbIX
(1,04 mnH. kn/am® n 0,91 mr/am3) 1 BonbBoKcosbIX (0,31 maH. Ka/am® u 0,17 mr/am3).
B rnybuHHOM cnoe ypoBeHb pa3BUTUA BOAOPOC/IEN bbln TaKKe AOCTAaTOYHO BbICO-
KM n coctasnan 14,22 mad. kn/om® n 1,81 mr/om3.

B oceHHuli nepuod BUAOBOW COCTaB GUTOMNIAHKTOHA COKpaTUACA A0 56 B1MAoB. B
BMA0BOM HoraTcTee AOMUHMpPOBaNK anatomossble (51,8 %) n xnopokokkossble (30,4 %).
Kpome Hux 6binn 0bHapyKeHbl cuHe3eneHble (8,9 %), a 40N ocTaNbHbIX rPynn BO-
Aopocneli (3Br1eHOBbIX U BOJIbBOKCOBbIX) He MpeBsbilana 5,3 %. Cpean AMaTOMOBbIX
Hambonee vacto BcTpeyanucek Achnanthes sp., Aulacoseria granulata, Stephanodiscus
hantzschii. XnopoKoKKoBble yalle Bcero 6bliv npeactasneHsl Bugamm Coenococcus
planctonicus, Pediastrum boryanum, P. duplex, Scenedesmus quadricauda. W13 apyrnx
rpynn B BOAOEMe BCTPeYannucb cnHeseneHble Microcystis aeruginosa; auHoduUToBblE
Glenodinium quadridens, BonbBokcoBble Phacotus coccifer, Trachelomonas volvocina.
PacnpegeneHune Bogopocnei No akBaTopun Bogoema 6bi10 HepaBHOMEPHbLIM: KO/U-
yecTBO BMAOB Konebanocb ot 12 Ao 30. HavMmeHbLUMM BMAOBbLIM cocTaBom (12) otiu-
yanca GUTONNAHKTOH BXOAa B NOABOAALLMIA KaHan, a Hanbonbwmm (30) — ceBepHbii
W HOMKHBbIM paoHbl. Pa3iMuHbIM BbiNo pacnpeseneHre Bogopoc/aei B NOBEPXHOCTHOM
M IIYOUHHOM CNOAX BOAbI: B MOBEPXHOCTHOM KOAMYECTBO BUAOB Konebanock ot 11 go
32, a B mybuHHom — ot 11 go 20.

YuncneHHocTb M BMOMacca Bogopoc/ielt B OCEHHUI nepuog, Konebanacb ot 0,77
80 4,19 maH. kn/gm® n ot 0,15 go 0,94 mr/am3, coctasniAa B cpefHeEM No BoAoemy
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2,35 maH. kn/am® n 0,49 mr/am3. OCHOBY YMCAEHHOCTU GUTOMNNAHKTOHA COCTaBAAAN
cuHeseneHble Bogopocam (21,0—69,3 %). lona XxN10POKOKKOBbIX B 06LLel YnCneH-
HOCTW cocTaBnsna 22,4—62,2 %, a amatomoBbix — 5,2—37,3 %. Buomacca ¢uto-
NAaHKTOHa B OCeHHUI nepuog dopmmnposanack Ha 55,4 % 3a cUeT XJI0POKOKKOBbIX
BOAOpOC/El (B OCHOBHOM 3a CYET pa3BMTUA BUAOB p. Pediastrum). lons guatomo-
BbIX B 06wWwel 6nomacce He npesblwana 33,8 %. Hanbonbliee ckonaeHne Bogopoc-
Niei 6bI10 3aperncTPMpPoBaHO Ha BbIXOAe OTBOAALULEro KaHana (3,56 maH. kn/am?
n 0,92 mr/am3) 1 B BOCTOYHOM YacT Bogoema (4,12 maH. Kn/amd n 0,76 mr/am3).
JomnHnposann 3aecb XJI0POKOKKOBbIE BOAOPOC/IN — COOTBETCTBEHHO 2,24 M/H.
kKn/am3 n 0,53 mr/am® n 2,52 maH. kn/am® n 0,52 mr/amd. Bropoe mecto B ¢uTo-
NNaHKTOHE MPUHAAeXKano AMaToMOBbIM — cooTBeTcTBeHHO 0,41 maH. kn/gmd
n 0,35 mr/am® n 0,36 maH. kn/gm® n 0,21 mr/amé. YucneHHocTb Bogopocneit Ha
OCTa/ibHbIX CTaHUMAX Konebanack ot 1,96 ao 2,70 mnH. Kn/am3, a Bromacca — ot
0,24 0o 0,41 mr/am3. HanMeHbLLIMM YPOBHEM Pa3BUTUA XapaKTEPM30Ba/ICA NOABO-
aawmii kKanan — 0,77 maH. kn/gm® n 0,15 mr/am3.

CpaBHeHwMe pacnpegeneHuns GUTONIAHKTOHA No IybuHe NoKasano, YTo B OCEH-
HWIM Nepnoa 0OCHOBHAA Macca BoAopOcaen bblla cocpesoToyeHa B NOBEPXHOCTHOM
cnoe Boabl — 2,61 maH. Kn/am® v 0,47 mr/am3. loMMHNPOBANN 34eCb Kak Nno Ymnc-
JIEHHOCTU, TaK 1 No B1omacce xJI0POKOKKoBble Bogopocan — 0,12 maH. kn/am? n
0,29 mr/am3. Bropoe mecTo no 6Buomacce 3aHMManAM AMaTOMOBbIE BOAOPOCAUN —
0,16 mr/am® npu uncneHHoctn 0,26 MAH. KN/AM3, a MO YNCNEHHOCTM — CMHe3ese-
Hble — 1,10 maH. Kn/am® npu 6unomacce 0,01 mr/am3. Passutue octasibHbIX rpynn
BoAOpOC/AeN bblN0 oYeHb cnabbiMm. B rybUHHBIX CI0AX YUCNEHHOCTb U BMomacca
Bogopocnei coctasnsana 0,17 maH. kn/am® n 0,32 mr/am3. Kak 1 B N0BepXHOCTHOM
cnoe, 34eCb AOMMHMPOBANMN XN0POKOKKOBble — 0,80 MAH. Kn/am3 n 0,18 mr/ams.

Taknm 06pasom, cpaBHUBaA pasBuTHe GUTONNAHKTOHA B BogOeMe-oxaaauTe-
ne XA3C B BECEHHUMN, NETHUIN N OCEHHUI NEPUOAbI MOXKHO OTMETUTb, YTO BUAOBOE
60raTcTBO BOAOPOCAEN K IETY HECKOJIbKO YBENNYMUIOCH, @ OCEHHUIA GUTONNAHKTOH
Nno KO/NMYecCTBY BMAOB OCTaBasicA Ha ypoBHe neTHero (cm. puc. 4.2.7). Ecam B Be-
ceHHeM OUTONNAHKTOHE Beayllee MOJIoXKeHMe B BMAOBOM OOratcTee 3aHMManu
AMaTOMOBbIe BOAOPOC/N, TO B IETHEM — MPOUCXOAM/Ia CMEHA BeAyLINX BUAOB U
Ha NepBOe MEeCTO BbIXOAMAN 3eN1eHble BOAOPOCAU. [JuaTOMOBblE BOAOPOCAMN 3aHU-
Manu BTOPOeE MeCTO, U3 UX COoCTaBa BbiNagana Asterionella formosa, cHuxanocob
BMOoBoe b6oratcTteo BMAoB poga Navicula. B neTHem ¢uTONNaHKTOHE MaccoBoe
pasBUTUE OTMEYEHO Y CUHE3eNeHbIX Bogopocsiei. YTo KacaeTca oceHHero ¢uTo-
NAaHKTOHA, TO NO KOJIMYECTBY BMAOB OH Dbl CXOAEH C NETHMM, @ MO CTPYKType
LOMUHUPYIOLMX KOMNNEKCOB — C BECEHHMM: T. €. BeZyLLee NONOXKEeHME B HEM 3a-
HMMaNN AMAaTOMOBbIE, @ BTOPOE MECTO NPUHAANENKAN0 3e/1eHbIM Bogopocaam. Mo
KO/IMYECTBEHHOMY Pa3BUTUIO IETHUIN PUTONNAHKTOH Bbia 3HAaYUTENIbHO 06U/IbHEE,
Yem BECEHHMWI1: TaK YMCAEHHOCTb Bogopocnen netom 6bina B 25 pas, a buomacca
B 5 pa3s Bblle, Yem BeCHOW. B oceHHMI nepuog, YNCNeHHOCTb Bogopocnen 6bina B
2,9 pasa, a buomacca B 1,6 pasa Bbille, YEM BECHOMN.

PaccmatpuBan ce30HHY AMHAMUKY duTonnaHKToHa 2007 r., cneayet oTme-
TUTb BbICOKOe ero obunne B anpene. OcHoBy YmcneHHoct (91,4 %) n 6uomaccel
(98,8 %) coctaBnsanu guatomosble Bogopocau. Cpean HUX HambonbLlMM PasBUTH-
eM oTAnYanucb Buapl p. Melosira n Aulacoseira, nx 6nomacca konebanacb — ot
0,36 00 22,58 mr/am3. PasBnTue HUTHATLIX B BECEHHMIA Nepuog, 6bi10 3HaUYUTE b-
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HbIM, B BUAe 06U/IbHON KOPUYHEBOW CNM3U OHWM OTMeYanmchb Ha ceTkax BHC. Takoe
AB/IeHWNE, KOraa BOAOPOC/IM NNAHKTOHA OKa3blBa/IM BMOJHE peasibHble buonormyec-
Kne nomexu B pabote obopynoBaHuA, 6110 OTMEYEHO TO/IbKO OAMH Pa3 3a Nepuos,
mccnenoBaHumn.

lnasHbiMM daKkTOpamu, Nog, BO3AEeNCTBMEM KOTOPbIX PopmmMpyeTca CTPYKTypa
d1TONNAHKTOHA B BOAOEME-OXNaAnNTeNe, CAeayeT CYNTaTb TMOPONOTNYECKUN, TMa-
POXMMMUYECKUI U TEMMEPATYPHbIN pexumbl. Mepurog 2002—2005 rr. xapaKTepuso-
Ba/1CA 3HAUUTENbHbIM yBenndeHnem ¢ochopHol 1 cynbdaTHOM Harpysku Ha Boao-
eM-0x/1aZMTeNb 3a CYET NOCTYNEHMA B HEr0 60/1bLIOr0 KONMYECTBA CTOYHBIX BOA,.

[N ycTaHOBNEHMA KOIMYECTBEHHOM 3aBUCMMOCTU BMOMAacCChl GUTOMIAHKTOHA
OT TeMNepaTypbl U COAEPKAHUA BUOTEHHbIX 31EMEHTOB NPOBEAEH KOPPENALMOH-
HblIi aHanu3, ANA KoToporo b6binKn B3ATLI AaHHble 3a 2006 (peBpanb, anpenb, Utonb)
1 2008 (uionb) roasl (Tabn. 4.2.2).

B pe3ynbTate aHa/iM3a ycTaHOB/EHA AOCTOBEPHO 3HAYMMaAA MONOXKUTEbHAA
3aBMCUMOCTb 06Lelt 6Momacchl OT TeMNepaTypbl BOAbl, KO3GOULMEHT Koppenaumm
coctaBun 0,52 (P = 0,05, n = 23); Bromaccbl CUHE3e/IeHbIX M AMaTOMOBbIX OT Temre-
paTypbl BoAbl, KoadpdpuumneHTbl Koppenauum coctauan 0,511 0,53 (P =0,01, n =23);
obueit bnomaccol, bBUOMacchl 3e/ieHbIX U 3BFIEHOBbLIX OT KOAMYecTBa aMMOHWIA-
HOro a30Ta, KO3pdULUMNEHTbI KOPPENALNM COCTaBUAN cooTBeTcTBeHHO 0,48, 0,49, 1
0,71 (P =0,05,n =17). YcTaHOB/IEHA AOCTOBEPHO 3Ha4YMMan obpaTHasA 3aBUCMMOCTb
obLein buomaccol, BUOMacchl CUHE3ENEHbIX, 3€/1eHbIX, MATOMOBbIX Y 3BIIEHOBbIX
OT KOAINMYecTBa cyNbdaTos, KOIPDMUNEHTbI KOPPENALMNM COCTaBUIN COOTBETCTBEH-
Ho 0,47, 0,50, 0,49, 0,50 1 0,47 (P = 0,05, n = 17). TaKXe ycTaHOBAEHa AOCTOBEPHO
3HauYMMas obpaTHas 3aBMCMMOCTb 0bLLEN BUOMACChl OT TeMMepaTypbl BOAbI, KOIP-
duumeHT Koppenaumm coctasun 0,52 (P = 0,05, n = 23).

Takum 06pa3om, Npu sKCNyaTaLMm O4HOTO 3HepProbsoKa, GUTONNAHKTOH Xa-
PaKTEPM30BaNCA BbICOKMM BMAOBbIM 60raTcTBOM M 60/1blLIMM 06MAMEM, KOTOPbIE
Ha BTOPOM 3Tane CyLLeCTBEHHO CHU3NANUCL. ObLLei ans ABYX 3TANoB XapaKTepHOM
YepToON ecTb 3HauYUTENbHOEe BO3pacTaHMe buMomaccbl B onpedeseHHble nepuo-
Abl, 4AaCcTO 33 CYET OAHOro BUAA B OTBOAALLEM KaHane, rae TemnepaTypbl MaKcu-
MasbHble.

Tabnuya 4.2.2. KoadduumeHTbl Koppensumm mexay buomaccoit GMTonnaHKToOHa
(obLueit 1 ee cOCTaBNAOWMX) U TMAPOXMMUYECKMMM MOKA3aTENAMM.

NH,, mr | NO,”, mr | NO_7, mr | PO,>, mr| SO, no, mr

Mokasatenu N/am3 Nf,u,M2 Nip,M3 P?,D,M3 mr/am® | O,/am® t°C
Bruomacca obuwas 0,48 -0,27 -0,47 -0,22 -0,47 —0,34 0,52
Buomacca Cyanophyta -0,12 -0,06 -0,47 -0,12 -0,50 0,03 0,51

Buomacca Chlorophyta + 0,49 0,11 -0,17 0,08 -0,49 -0,31 0,24
Streptophyta
Brnomacca Bacillariophyta 0,40 -0,29 -0,40 -0,33 -0,50 -0,33 0,53
Buomacca Dinophyta 0,11 0,04 -0,08 -0,22 0,01 -0,25 -0,03
Buomacca Euglenophyta 0,71 -0,21 -0,12 -0,03 -0,47 -0,39 0,21

NMpumeyaHune. O — nepmaHraHaTHaA OKMCAAEMOCTb.
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4.2. PUTonnAHKTOH

B cocTtaBe ¢puTonnaHKTOHa Bogoema-oxnaamutens XASC He 6binuM OTMEYEHbI
peaKue BUAbI, B LLEIOM OH Bbl/1 CXO4EH C COCTaBOM GUTOMMIAHKTOHA APYrUX BOAO-
€MOB. B cuay KOHCTPYKTMBHbIX 0COBEHHOCTEN BOAOEMA, OTCYTCTBMA CTPyeHanpa-
BUTENbHOM Aambbl, Kak, Hanpumep, B Bogoeme YepHobbiibckolt ASC nam Kpuso-
poxckoi TP3C, B Bogoeme OTCyTCTBOBA/ BblPaXKEHHbIN TEPMUYECKUIA FPaaNeHT
oT cbpoca noforpeTbix Bog K noasogAawemy KaHany. CyllecTBeHHOe 3HavyeHue B
NPOCTPaHCTBEHHOM pacnpeseneHnm GUTONAAHKTOHA UMeno GopmmpoBaHMe r’Ma-
POANHAMMYECKOM KapTUHbI NPU BETPOBOM BO3LENCTBUM, AaHHbIN BONpoOC TpebyeT
JanbHelwero TwaTe/bHOro nuccnegoBaHna. B nepuog akcnayataummn aByx sHep-
rob/10KOB OTMEYEHO [0BOJIBHO CYLLECTBEHHOE CHUMEHMEe MoKasaTtesneln obuausa
GUTONNAHKTOHA, YTO MOKET ObITb CBA3AHO KaK C YCUEHMEM TEXHOTEHHOW Harpys-
KM Ha BOZOEM, TaK M C 6onbluoi GUALTPALMOHHOW aKTUBHOCTbIO BCEMBLLErocA
MOJIIIOCKA apelicceHbl. MoaobHoe cHUKeHne obununa GUToNNaHKTOHA Ha ¢oHe
aKTUBM3aLMM Pa3BUTUA BOAOPOC/EN B KOHTYPHOM noacucteme Bblio OTMEYEHO U
B Apyrmx Bogoemax (Mykosa, OctaneHs, 2003).

4.3. 300IMJIAHKTOH

B sKocucTeme BOL0EMOB-OX/aAUTENEN 300MNNAHKTOH fAB-
NAeTCA O4HMM U3 BaXKHENLIMX 3/1eMeHTOB. becno3BoHOYHbIe 300M1aHKTOHA aKTUB-
HO Y4YacCTBYIOT B NPOLECCAX AECTPYKLMN OPraHMYeCKOro BeLLecTBa, UX BTOPUYHAA
NPOAYKLMA COCTaBNAET 3HAUMTE/bHYIO YacTb PALMOHA Pblb. 300NNAaHKTOH ABNAAET-
€S [,OCTATOYHO YYBCTBUTE/IbHbIM UHAMKAaTOPOM aHTPONOreHHOro BO34eNCTBUA Ha
3Kocuctemy Bogoema. TexHoreHHble GpaKTopbl B OXNaAUTENAX OKa3blBAlOT pPa3HO-
CTOpPOHHee BAUSHWE Ha coobliecTBa 300n1aHKTOHa (Ky3HeloBa, BbiowwkoBa, 1985;
mapobuonorus...,, 1991; MNpotacos u ap., 2000; MNpoTacos, 2004a; Bogoem-oxna-
AunTenb XapaHopcKoit..., 2005; Ikocucrema..., 2008).

M3yyeHne 300nnaHKTOHa B Bogoeme-oxnagutene XA3C nposoanaun B nepmos,
paboTbl ogHoro sHeprobsioka (1998, 1999 n 2001 rr.) u pyHKLMOHMPOBAHUA ABYX
3Heprobiokos A3C (2005—2010 rr.).

Bcero 3a nepuog nccnefoBaHui B BoAOEMe-0X1aguTene 3apernctpmposando 115
HU3WKX onpeaensemblx TakcoHoB (HOT), ns Hux 108 onpegeneHbl A0 paHra BMAaa
unn poaa (tabn. 4.3.1). PacnpegeneHne TakCOHOMUYECKoro boraTcTea Mo rpynnam
6b1n10 cneayolmm: Konospatku (Rotatoria) — 51 HOT, BeTBucTOyCble pakoobpas-
Hble (Cladocera) — 41, BecnoHorue (Copepoda) — 22, a TaKKe BenMrepbl MOAOCKA
ApelicceHbl. MNpoLeHTHoe COOTHOLEHNE OCHOBHbIX CUCTEMATUYECKUX FpyMn Mo Ko-
/INYECTBY BMAOB B 06LLEM CNUCKe BblI0 COOTBETCTBEHHO 44, 36 1 19 %.

B nepsbIit nepuoa uccneaosaHuii (1998—2001 rr.) 66110 06Hapy»keHo 53 HOT,
M3 HUX KONOBPATOK — 16, BETBUCTOYCbIX pakoobpasHbix — 25, BecnoHormx — 12
HOT. MNpu dpyHKUMOHUPOBaHUM ABYyX saHeprobiokos AIC (2005—2010 rr.) B cocTase
300M/1aHKTOHa bblno 3aperncTpuposaHo 110 HOT, s HMx KonospaTok — 49, BeT-
BUCTOYCbIX pakoobpasHbix — 38, BecsoHornx — 22 HOT u Benurepbl ApencceHsi.
YBennyeHme TakCOHOMMUYECKOro 6oraTcTBa 300MIaHKTOHA MOXKHO OBBACHUTDL KaK
6onee oANTENbHBIM NEPUOAOM UCCNEAOBAHUIN U, COOTBETCTBEHHO, 6ANbWNM KO-
INYECTBOM OTOBPaHHbIX NPO6, TaK U U3MEHEHUSAMMU YCIOBUIM 0BUTAHUA TMAPOBUOH-
TOB B BOAOEME B LIE/IOM.
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Tabnuya 4.3.1. TaKCOHOMUYECKMIA COCTaB 300M1aHKTOHA Bogoema-oxagutena XA3C
33 Nepuoa, nccnefoBaHuM.

Ne TaKCOHbI 1998—2001 rr. 2005—2010 rr.

Rotatoria
Notommata sp.
Cephalodella sp.
Trichocerca similis Wierzejski
T. cylindrica Imhof
T. capucina Wierzejski et Zacharias +
T. pusilla (Lauterborn)
Trichocerca sp.
Ascomorpha agilis Zacharias
Synchaeta stylata Wierzejski +
10 |S. oblonga Ehrenberg
11 |S. pectinata Ehrenberg
12 |Synchaeta sp. +
13 |Lecane luna Miiller +
14 |Lecane sp.
15 |Polyarthra vulgaris Carlin +
16 |P. dolychoptera Idelson +
17 |P. remata Skorikov
18 |P. major Burckhardt
19 |P. minor Voigt
20 |Bipalpus hudsoni Imhof
21 |Asplanchna priodonta Gosse
22 |A. sieboldi Leydig +
23 |Proales sp.
24 |Epiphanes brachionus Ehrenberg
25 |Trichotria pocillum Miller
26 |T. truncata Whitelegge
27 |Mytilina ventralis Ehrenberg
28 |M. trigona Gosse
29 |Collurella sp.
30 |Lepadella patella Miller

+ + + +

+ +

LNV A WN R
+

31 |Euchlanis dilatata Ehrenberg +
32 |E. deflexa Gosse

33 |Brachionus quadridentatus Herma +
34 |B. leydigii Cohn

35 |B. diversicornis Daday +
36 |B. calyciflorus Pallas +
37 |B. angularis Gosse +

38 |B. plicatilis Miiller
39 |B. bidentata Anderson
40 |B. budapestinensis Daday

41 |Keratella cochlearis Gosse +
42 |K. quadrata Miller +
43 |Notholca acuminata Ehrenberg

44 |Anuraeopsis fissa Gosse

45 |Testudinella patina Hermann +
46 |Pompholux complanata Gosse

47 |Filinia longiseta Ehrenberg +

48 |F. passa Miller
49 |Hexarthra mira Hudson
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4.3. 300NNAHKTOH

MpodomiceHue maba. 4.3.1.

TaKCcoHbI

1998—2001 rr.

2005—2010 .

Rotatoria
Bdelliodea gen. sp.
Illoricata indet.

Cladocera
Sida crystallina O.F. Mller
Diaphanosoma brachyurum Lievin
Daphnia longispina O.F. Miller
D. cucullata Sars
D. hyalina Leydig
Simocephalus vetulus O.F. Miller
Moina rectirostris Hellich
M. micrura Hellich
M. macrocopa Straus
Ceriodaphnia quadrangula O.F. Muller
C. affinis Lilljeborg
C. reticulata Jurine
C. pulchella Sars
Scapholeberis mucronata O.F. Miiller
Macrothrix hirsuticornis Norman et Brody
Ilyocryptus agilis Kurz
Eurycercus lamellatus O.F. Muller
Camptocercus rectirostris Schoedler
Acroperus harpae Baird
Peracantha truncata O.F. Miller
Monospilus dispar Sars
Leydigia leydigii Leydig
L. acanthocercoides Fischer
Alonopsis elongata Sars
Chydorus sphaericus O.F. Mller
Ch. ovalis Kurz
Ch. globosus Baird
Rhynchotalona rostrata Koch
Pleuroxus aduncus Jurine
P. trigonellus O.F. Muller
Pleuroxus uncinatus Baird
Alona affinis Leydig
A. quadrangularis O.F. Muller
A. rectangula Sars
Alona sp.
Alonella nana Baird
Bosmina longirostris O.F. Muller
B. coregoni Baird
Polyphemus pediculus Linne
Leptodora kindtii Focke
Cladocera juv.

Copepoda
Calanipeda aquae-dulcis Kief.
Eurytemora velox Lilljeborg
Eudiaptomus gracilis Sars
E. graciloides Lilljeborg
Macrocyclops albidus Jurine

+ + + +

+ + + +

+ +

+ o+ + o+ A+ + o+ +

+

+ +
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OKoH4aHue mabn. 4.3.1.

Ne TaKcoHbI 1998—2001 rr. 2005—2010 rr.

Copepoda

98 |Eucyclops serrulatus Fischer +

99 |E. macruroides Lilljeborg
100 |Cyclops strenuus Fischer +
101 |C. vicinus Uljanin +
102 |Acanthocyclops viridis Jurine
103 |A. americanus Marsh
104 |A. vernalis Fischer +
105 |Diacyclops bicuspidatus (Claus)
106 |Microcyclops bicolor Sars
107 |M. varicans Sars
108 |Mesocyclops leuckarti Claus
109 |Thermocyclops crassus Fischer
110 |Th. oithonoides Sars
111 |Harpacticoida gen. sp.
112 |Cyclopoida juv.
113 [Calanoida juv.
114 |Nauplii Copepoda

Mollusca
115 |Ve|iger Dreissena +
Bcero 53 110

+ o+ o+ o+ +

T T T S o S S S S S S S

+

3a Becb nepuop, UCCNefoBaHUI TaKCOHOMMYecKoe BOraTcTBO 300MAaHKTOHA
B pasHble roAbl CyLlecTBEHHO M3meHAnocb (puc. 4.3.1). B 1998—2001 rr. makcu-
ManbHoe Konndyectso Bnaos (39) 6biao 3aperncTpmpoBaHo B oHe 1998 r., MUHK-
manbHoe (29) — B asrycte 2001 r. B nepuog ¢yHKLUMOHUPOBAHUSA ABYX IHEpProbo-
koB ADC MOXHO TaKKe Bblaenntb ABa sTana: 2005—2006 rr. xapakTepmnsoBaancb
yBenmMyeHnem Bnaosoro 6oratctea 300n1aHKToHa, a 2007—2010 rr. — obwum ero
CHUXKEeHNEM. YBennyeHne KoIMYecTBa TaKCOHOB OTMEYaIoCh B IETHUE CE30HbI OT-
HOCUTE/IbHO BECEHHWUX U OCEHHUX U, TeM Bonee, 3MMHero. B 3umHuMiA nepuoa 6bian
OTMeYeHbl BCe rpynnbl, BKAOYas Beaurepos apericceHbl. Koanvectso HOT cocra-
BWi0 37, NpU 3TOM HeBeNMKO Bblo 6OraTtcTBO BEC/JIOHOMMX PakoobpasHbix — 8
HOT (Bcero 9 % ot 0bLiero KoNMYecTBa TaKCOHOB), B TO BPEMSA KaK B Tenioe Bpems
roaa — 22 HOT (okono 30 %). B BeCEHHUI U OCEHHWUI NepUoabl KONNYECTBO TaKCO-
HOB 300M/IaHKTOHa B BogoeMe 6bl10 COOTBETCTBEHHO 47 U 45.

70
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4.3. 300NIAHKTOH

B nepmog 2007—2010 rr. oTmeyeHo obuiee CHUXeHWe BUAoBOro boratcrsa.
Bcero otmeyeHo 75 HOT, M3 Hux Konospatok — 24 HOT, BETBMCTOYCbIX Pakoob-
pasHbix — 30, BecsioHorux — 20 HOT, sBenurepsl apeicceHsbl. Cneayet obpatuTb
BHMMaHWe Ha CHMXeHue 6oratctea HOT B ceHTAbpe 2008 r., 4TO NPOM3oLWA0 nocne
TOro, Kak B IETHMI Nepuog 3Toro roga He pabotanun oba 6aoka ASC, B Bogoeme
OTCYTCTBOBA/ MOAOIPEB U LUPKYAALMA, aHANOTMYHO TOMY, Kak 3To Bbla10 B Nepurog,
paboTbl ogHoro sHeprobsioka. Bcero B Bogoeme 6b110 otmeyeHo 26 HOT, a1o 6bia
HaMMeHbLUIMIA NOKa3aTelb 60raTcTea 3a BECb NEPUOL UCCE0BaHUMN.

B cocTaBe 300MNaHKTOHA OblM OTMeYeHbl 0OblYHbIE ANA PErMOHA BUAbI KO-
NI0BPaTOK, BETBUCTOYCbIX N BECNOHOTMX pakoobpasHbix. COOTHOLWEHME NpeacTaB-
neHHoctn HOT B 3Tux rpynnax 6bl10 AOBO/IBHO MOCTOAHHBLIM M OTHOCUTENIbHO
paBHOMepPHbIM, 0cobeHHO B nepuog 2005—2006 rr. Kakux-nnbo 4eTKMx 3aKoHO-
MepPHOCTEN MU3MEHEHWA COOTHOLIEHWA BOraTCTBa rpynn Mo Ce30HAM TaKXKe He OT-
MeYeHo.

Komnnekc BUA0B 300M1aHKTOHA € YacToTol BcTpedaemoct 50—100 % Bo Bce
ce30HbI NpeacTaBaan cobon rpynny M3 29 BUAOB CAEAYIOWEro COCTaBa (BCTpeYeH-
Hble BO BCe CE30Hbl 3a BeCb NEPUOL UCCeA0BaHUI CeEMb BUAOB NMOMEYEHbI *):
Polyarthra vulgaris*, P. dolychoptera, Euchlanis dilatata, Brachionus diversicornis,
B. calyciflorus, B. angularis, Keratella cochlearis, K. quadrata, Sida crystallina,
Diaphanosoma brachyurum?®*, Daphnia longispina*, D. cucullata, Ceriodaphnia
quadrangula, Chydorus sphaericus*, Rhynchotalona rostrata, Pleuroxus aduncus,
Alona rectangula, Bosmina longirostris*, B. coregoni, Eucyclops serrulatus, Cyclops
strenuus, C. vicinus, Acanthocyclops viridis, A. vernalis, Mesocyclops leuckarti,
Thermocyclops crassus*, Th. oithonoides*, Eurytemora velox, Eudiaptomus gracilis,
a TaKKe Haynaum 1 KonenoauTbl BECIOHOMMX PAaKOOBPa3HbIX Ha Pa3IMYHbIX CTaAU-
AX Pa3BUTKA, BEAUTEPDI APENCCEHDI.

M3meHAnocb He TonbKo KonmyectBo HOT, HO M TaKCOHOMMYECKasA CTPYKTypa
300M/IaHKTOHA, BK/IHOYAA COCTaB AOMUHAHTOB. OnpeaeneHune cxoactea no CepeHce-
HY (C yyeTom nNpucyTcTBUA MAK OTCyTCTBMA AaHHOoro HOT) mexay BCcemu CnMcKamm
33 KaXKAblA UCCneaoBaHHbIM Ce30H MOKa3ano, YTo A0CTaTOYHO YETKO Bblaenserca
nepuog paboTtbl ogHOro aHeprobaokKa. MoKasaTesIn CXOACTBA CIMCKOB 3TOTO NepPUOo-
na 6biamn ot 0,45 oo 0,75. C ocTasibHbIMK CNUCKaMM €XoACTBO bbino HUxKe — o1 0,01
00 0,55. CocTaB 300MN1aHKTOHa B Nepuos paboTbl AByX SHeProb/10KoB B LLesIom bbin
CXOAHbIM. MOXHO NULWb FOBOPUTb O HEKOTOPOW TEHAEHLUMWN K BblAENEHUIO ABYX
rpynn — ¢ utoHa 2005 r. no ntonb 2007 r. 1 rpynnbl OCTanbHbIX cnnckos HOT.

Bonee onpeneneHHoN NpPeaCcTaBAAETCA KapTUHA CXOACTBA MNPU UCNOIb30BAHWUN
meToga CmupHoBa (MeceHKo, 1982), KOTOPbIM Y4UTLIBAET HE TONIbKO NPUCYTCTBUE UK
oTcyTCTBME Tex UAn UHbIX HOT, HO TaKKe 1 NoBbIWaeT «BeC», NN 3HAYMMOCTb, NPU-
cytcTBuA pegkmx HOT v oTcyTcTBMA TPUBMANbHBIX. Kpome Toro, sToT meToa no3BonseT
onpeaenTL Tak Ha3blBaEMYIO OPUMMHANBbHOCTb COCTaBa (t ) B faHHbIV nepnog, T. e.
HannuMe UAN OTCYTCTBUE PEAKWUX U TPUBMANBHBIX BUOOB O/1A KaXKO0ro U3 CpaBHU-
BaeMbIX CNMCKOB. Hanbonbluelt opurMHanbHOCTbIO 0613430 COCTaB 300M/1aHKTOHA B
3UMHMI nepmog 2006 r. (tXX =150), 4To BNoAHE 06BACHUMO OTCYTCTBUEM OBbIYHBIX B
Lpyrue ce3oHbl BUAOB, a TaKKe NPUCYTCTBUEM KOPUTMHANBHbBIX», TONbKO B 3UMHUI
nepuog, oTmedeHHbIX KonospaTok Notommata sp., Trichotria truncata, Brachionus
plicatilis, Anuraeopsis fissa. BbICOKOW OpUrMHaNbHOCTbIO 061a4a1M CNUCKKW 300MNaH-
KTOHa B utone 2008 r. (tXX =138). Mpu oTHOCUTENbHO HebobLIOM AnA feTa boratcTee
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Puc. 4.3.2. JUHaMMKa CpegHUX 3HaYeHu yncneHHoctv (1) u buomaccel (2)
300MN/1aHKTOHA B Bogoeme-oxiagutene XASC 3a nepuog, nccnesoBaHui

(39 HOT), TonbKO B 3TOT Nepurog B Bogoeme bbliv OTMeYeHbl KoNoBpPaTKK Brachionus
bidentata, Filinia passa, a TakKe npeactasuTenb nogoTpsaaa Calanoida — Calanipeda
aquae-dulcis, pegkaa ana sogoema (bblna 3apernctpupoBaHa Avwb B 1998 T.) 1
Brachionus quadridentatus. Bbicokoii opuriHanbHocTblo (t = 136) xapakTepusosas-
€A 300MN1aHKTOH B Utone 2005 r. — egUHCTBEHHbIN Pas 6blIM OTMEYEHbI KOJTOBPATKM
Synchaeta oblonga, S. pectinata, Mytilina ventralis.

YKa3aHHble MeToAbl pacyeTa CXOACTBA HE YYMTbIBAOT OTHOCUTE/IbHOTO 06U-
nna otgenbHbix HOT, B oTanume oT metoga YekaHoBckoro-CepeHceHa, KOTOPbIi
npv pacyeTe nNpuaaeT 6ObWNIA «BEC» CXOACTBY COCTaBa AOMMHAHTOB U cybao-
MWHaHTOoB. Mpu pacyeTe no YekaHoBCcKOMY-CepeHceHy rpynmnbl CXOA4HbIX CIMCKOB
dopmupoBanmce bosnee cNoXKHbIM 06pa3oM: B MEPBOM Nepuoae oKasancb CXoma-
HbIMM cnnckn 1998—1999 rr. (nepBas rpynna), BO BTOPYIO rpynny BOL/IWU CMUCKK
2001, ntoHa 2005 v niona 2007 rr., B TPETbIO Fpynny BOWAM CNUCKM aBrycta 2005 un
2006 rr. 33 UckntoueHnem despana (NocnesHUn He UMen cBA3eit ¢ ApyrMmu, NaTan
«rpynna»), B YeTBEPTYIO rpynny Bowam cnucku 2008—2010 rr.

KonunuyectseHHble NMokasaTenn B CpegHeEM No BOLOEMY U3MEHAINCH AOCTATOY-
HO 3HauyuTenbHo (puc. 4.3.2).

B netHuit nepuog, 1998 r. (MoHb) pa3nnumMii No TemMnepaType No BOLOEMY NPaAKTU-
Yecku He 6blno, ee 3HayeHusa coctasnaam 16,9—18,0 °C. CpeaHAA YNCNEHHOCTb 300-
NNaHKTOHa no sogoemy bbiia 97,0 + 23,3 Thic. 3K3/m3, Buomacca — 1,70 = 0,48 r/m3.
KonnuectBeHHble Mokasatenn Konebanucb B 3HaUMTE/IbHbIX Npeaenax. Mo yucneH-
HOCTM B LEEHTPANbHOM M CeBEpPHOM palioHax npeobnaganu Cyclopoida juv. n Nauplii
(58,8—82,5 Tbic. 3Kk3/Mm3), Chydorus sphaericus (48,7—48,9 Tbic. 3k3/m3), Daphnia lon-
gispina (31,2—47,1 tbic. 3Kk3/m3). HanmeHbLuan uncneHHocTb (10,7 Tbic. 3Kk3/m3) bbina
OTMeYeHa B OTBOZSALLEM KaHasle, rae No YUC/IEHHOCTU Npeobnagany KonenoguTtHble
craamm Cyclopoida (5,0 Tbic. 3k3/m3) u Bosmina longirostris (2,7 Tbic. 3K3/m3).

YunTbIBasA CXOACTBO COCTaBa, XapaKTep W YpOBEHb AOMWHUPOBAHUA, CTPYK-
TYPHO-OYHKLMOHA/IbHbIE XAaPAaKTEPUCTUKM 300MIaHKTOHA, Obl0 BbIAENEHO TP
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4.3. 300NIAHKTOH

Tabnuya 4.3.2. CoobuiecTBa 300MN1aHKTOHA B Bogoeme-oxnaautene XA3C, neto 1998 r.

PaiioHbI Coobuyectsa N B R P
CeBepHblit, 3anaaHbli, |Daphnia longispina + Chydorus 2162+ | 4,36+ | 84,33+ |637,57+
LieHTPasbHbIN sphaericus + Bosmina coregoni 69,2 0,87 20,24 | 116,58
HOXKHbIN, BOCTOUHbIN,  |Daphnia longispina + Acanthocyclops| 63,0+ | 0,91+ | 21,59+ | 164,36+
NoABOAALLMIN KaHaN vernalis + Cyclopoida juv. + Nauplii 15,8 0,30 6,26 36,06
OTBOAAWMIA KaHan Acanthocyclops vernalis + Cyclopoida

juv. + Bosmina longirostris + Nauplii 10,7 0,07 2,25 17,01

MpumeuyaHwue. 3gecb u B Tabn. 4.3.3—4.3.5: N — unCNeHHOCTb, ThiC. 3K3/m% B — Buomacca,
r/m3; R — pectpykumsa, Ox/m3-y; P — npoaykuus, Lx/m3-cyT (415 pacyeta npoayKumMm MCNONb30Ba-
m koadduument K, = 0,24).

LEeHOTMYECKUE rpyNNUpPoBKK (coobLuecTsa), MoOKasaTeNn KOTOPbIX NpeacTaBiaeHbl B
Tabn. 4.3.2.

Coobuwecteo Daphnia longispina + Chydorus sphaericus + Bosmina coregoni
OT/IMYaN0Ch BbICOKMMM MOKasaTenamm obmnuns, 4ecTpPyKUMmM U NPoayKuMm. Takum
06pasom, Npu OTCYTCTBMU LUUPKYNALMM B BOAOEME, CYLLECTBOBaA onpeae eHHas
anddepeHUMaumna NNAHKTOHHbBIX TPYMMUMPOBOK M 60/blIAA KOHLEHTpauuMsa 300-
NNIaHKTOHa B 3aMafHOM WM CeBEepPHOW YacTAX BogoeMa. TaKad MpOCTPaHCTBEHHasA
anddepeHumaumna morna 6biTb 06ycnOBAEHA HAarOHHbIM 3anagHbIM U ceBepo-3a-
nagHbIM BETPOM, CKOPOCTb KOTOPOro gocturana 4 m/c B AaHHbIN nepuoa uccne-
[oBaHui L,

B uioHe 1999 r. TemnepaTypa B Bogoeme gocturana 25,2 °C, 6bi10 oTmeye-
HO HEKOTOpPOE CHUMKEeHWe TemnepaTypbl ¢ MybuHON. LiMpKynaunm B Bogoeme He
6b1210, 3Heprobs1oK He paboTan. CpeHANR YNCEHHOCTb 300M/IaHKTOHa COCTaBAANa
137,2 15,6 Tbic. 3K3/M3, Biomacca — 1,62 + 0,32 r/m3. B cocTas AOMUHUPYIOLLETO
KOMMN/IEKCA BXOAWNIM KPyNHble AadHUU, HO B YMC/Ie JOMUHAHTOB OHM bbln OTMe-
YeHbl NNLLb B LIeHTPaibHOM palioHe. LieHoTnyecKas CTpyKTypa 300MN1aHKTOHa bbina
WMHOM, OTHOCUTENIbHO NIeTHero neproaa 1998 r. B acnekTe cocTaBa AOMMHAHTOB, HO
CXOAHOW B MPOCTPAHCTBEHHOM. HOXKHbIW, 3aMafHbl, CEBEPHbIA U LEeHTPasbHbIN
palioHbl (MOBEPXHOCTHbIV FOPM3OHT) 3aHMMAanNa rpYNMnMPOBKa C AOMUHMPOBAHNEM
Eudiaptomus gracilis n Asplanchna sieboldi co cpegHeit 6uomaccoir 1,60 0,50 r/m3.
BOCTOUHbIN palOH, BK/IOYAs 30HY BbIXOAA B BOAOEM OTBOAALLErO KaHana, 3aHu-
MaJia rpynnupoBKa ¢ gomuHuposaHmem Cyclopoida juv. u A. sieboldi ¢ Heckonbko
MeHbLien Buomaccoit — 1,02 +0,51 r/m3. OtoenbHas rpynnuposka Acanthocyclops
vernalis + Cyclopoida juv. co 3HaunTenbHoi 6uomaccoit (3,9 r/m3) 6bina noKann-
30BaHa B NoABOAALLEM KaHane. [lpyroe cooblecTso ¢ HauMeHbluen bruomaccoi
(0,8 r/m®) n pomununposanuem E. gracilis, Thermocyclops crassus n Cyclopoida juv.
6bI10 JI0KaNIM30BAHO B LEHTPA/IbHOM PalioHe, HO Ha FMYyBUHHOM ropu3oHTe (OKo-
N0 4 m). B AaHHbIM Nepuog uccnefoBaHnin Npeobaaganu BeTpbl Oro-BOCTOYHOMO
W t0’KHOTO HaMpPaB/IeHWU, 38 HECKO/IbKO AHelN paHee — BOCTOYHOMO HAMpaB/eHus.
CkopocTb BeTpa bbina B npeaenax 1,5—2,2 m/c. 300n1aHKTOH 60/bLUE YaCcTU BO-
[oemMa-oxnaantens npeactasnan coboit oaHo coobuiectso. BoiaeneHme ocoboit

! [aHHble meTeocTaHumnmn XA3C.
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rPynnMpoBKM B BOCTOYHOM pailoOHe, BO3MOXHO CBA3aHO C Onpene/ieHHbIM BAUA-
HMeM OTBOAALLEro KaHana. Xota cbpoca UMPKYAALMOHHBIX BOA He 6bl10, B KaHan
NOCTOSIHHO cHPaCbIBANUCL BOAbI C O4MUCTHBIX COOPYKEHWUIN U APYrMe NPOMCTOKM.

B OCeHHWI Nepurog, B tOXKHOM YacTM BOAOEMA-OXNaAUTeNs npu obuiei yuc-
NeHHocTn 96,8 Thic. 3Kk3/m* aBa BMaa BetBucToycbix (Daphnia longispina, Bosmina
coregoni) n oAnH BUA, BeCNOHOrMx paykos (Mesocyclops leuckarti) umenun 6aus-
Kylo umncneHHoctb ot 10,4 go 15,2 Tbic. 3K3/m3. 3aechb 6blia 3aperncrpMpoBaHa
Hanbonblwan Ans Bogoema buomacca (2,58 r/m3). B 3anagHol YacTu BO4OEMA-OX-
NaguTens YNCNEHHOCTb OPraHM3MOB 300MNAHKTOHA COCTaBaAna 66,5 Tbic. 3K3/m?
(HanmeHbLIasA yncneHHocTb Mo Bogoemy), a 6uomacca — 1,40 r/m3. B ueHTpans-
HOM YacTW BOAOEMA-OXNaANTENA B NOBEPXHOCTHOM FOPU3OHTE YMCNEHHOCTb 300-
NAaHKTOHa cocTaBasna 94,1 Tbic. 3k3/m3, Buomacca — 1,15 r/m3. B ceBepHOI Yactu
nokasatenu obuaua 6oiamn 73,0 Tbic. 3k3/m3 1 0,91 r/m3 (HaumeHbluaa Guomacca
no sogoemy). B BOCTOYHOM paitoHe, Npu Hanbonbllel No BOAOEMY YUCAEHHOCTU
105,2 TbiC. 3K3/M3, Briomacca 300n1aHKTOHa 6bina 1,22 r/m3. B nogsoaaLiem m ot-
BOAALLEM KaHasaxX KOJIMYECTBEHHbIE MOKa3aTen 300MAaHKTOHa 6blAM AOCTAaTOYHO
6113KknuMK, cootseTcTBeHHO 88,0 1 102,8 Tbic. 3k3/M3, 1,12 n 1,43 r/m3. Takum o6-
pasom, pacnpeaeneHue nokasatenen obunma B sogoeme 6bl10 AOCTAaTOMHO paB-
HOMEPHbIM, CPefHAA YNCNEHHOCTb cocTasnana 105,8 + 17,0 Tbic. 3k3/m® Buomac-
ca—1,51+0,41r/m3.

B nepuog otbopa npob npeobnasanu BeTpbl 3anafHOro W tro-3anagHoro
pymbos (2—3 m/c). NMpu 3Tom HanpaBaeHUn BeTpa GOPMUPYETCA LMKIOHAIbHAA
UMpKynauma t, Kotopaa obbeanHAET B OAHY BOAHYK MAacCy HOXKHbIW, LEHTpab-
HbIX W YacTb 3aNafgHOro paloHOB, Kpome Toro, GOPMUPYETCA TEUEHME MEXAY YC-
TbeM OTBOAALLErO KaHana M NogsoAAWMM KaHanom. Ha OCHOBaHUKM pacyeToB mep
cxoacTBa (no YekaHoBcKoMy-CepeHceHy) BbISIBUIOCh BbICOKOE CXOACTBO COCTaBa
OOMMHMPYIOLLErO KOMMNEKCA YKa3aHHbIX TPEX PaloOHOB, HanbobLLee CX0ACTBO ce-
BEPHOro paloHa HblNI0 C LeHTPa/IbHbIM, BOCTOYHbIN PAalioH MMeN CBA3b C BbIXOA0M
OTBOAALLEro KaHana.

B netHuit nepuog 2001 r. (aBrycTt) uccnenoBaHus NPOBOAUMU, KOTAa SHEpro-
610K yKe paboTan HECKONBKO AHEN Nocae 3aBepLUEHUA NJAHOBOrO PEMOHTA, No-
3TOMy TeMnepaTypa B OTBOAALLEM KaHane cocTasnana 32,4 °C, a B Hanbonee yaa-
JIeHHbIX pailoHax oT cbpoca okono 25 °C. B cBA3M € TeM, YTO BO3AeNCTBUE COPOCHDIX
noaorpeTbix BoA H6bI/10 eLle KpaTKOBPEMEHHbIM, CTPYKTYPa 300MN1aHKTOHA OTParKa-
Na, cKopee, COCTOAHUE OTCYTCTBMA LLUPKYAALUK 1 nogorpesa. TakKe Kak n s 1998 r.
B Unc/ie JOMUHAHTOB No Buomacce 6binM KpynHble BETBMCTOYCble pakoobpasHble.
B ceBepHOM pailoHe U noABoAALLEM KaHane Hbl10 0KaM30BaHO COOBLLECTBO €
AOMUHMPOBaHWEM NpeacTaBuTenelt p. Daphnia (Tabn. 4.3.3).

Takum 06pa3om, 1 B 3TOT NEPUOL CyLLECTBOBAsA ONpeaAeNeHHasn reTeporeH-
HOCTb MPOCTPAHCTBEHHOW CTPYKTYpbl 300M/IAaHKTOHa B Bogoeme. Bbigenanca ce-
BEPHbIN PalioH M, KpOMe TOro, B NoABoAALLeM KaHane GpopmMMpoBanacb cBOeob-
pas3HaA rpynnupoBKa ¢ gomuHnpoBaHuem D. longispina.

CnepoBatenbHo, B nepunog, paboTbl oaHOro aHeprobaoka A3C HanbonbLumx no-
KasaTtenen obuama f4ocTuran NNaHKTOH B COODLLECTBAX C AOMUHUPOBAHNEM ABYX
BMAOB AadHMA. [eTeporeHHOCTb NOKasaTenel 06uAnA 300M1aHKTOHA MO BOZOEMY

' Cm. pasgen 3.3 «JuHaMMKa BOAHbIX MAcc» HacToALein MoHorpaduu.
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Tabnuya 4.3.3. CTpyKTypHO-OYHKLMOHA/IbHbIE NMOKa3aTeNn coobLecTB 300M1aHKTOHa B BOAOEME-
oxnagutene XA3C, asryct 2001 r.

PaiioHbI CoobuyecTtsa N B R P
CeBepHblIit D. cucullata +
Cyclopoida juv.| 198,7 +8,7 | 8,30+4,90 |268,60 + 155,80 |2030,14 + 897,41
3anafHblii, LeHTpasb-
HblI, BOCTOUHbIN, tOX- | A. sieboldi +
Hbli, OTBOAALLMIA KaHan |C. strenuus 155,9+8,1| 3,20+1,70 | 169,4+86,40 |1280,66+497,77
Mopgoaawmii KaHan D. longispina 19,4+2,3 12,10+ 1,40 | 441,40+ 35,30 | 3336,98 + 203,33

6blna AoCcTaTOYHO BbicoKoM. B 1998, 1999 un 2001 rr. KoadpdpuumneHT Bapmaymm CV
AN1A NoKasaTenen yncneHHoctn bbin ot 35,89 + 7,16 go 83,13 + 10,99, a ans 6uo-
maccbl — o1 62,20+ 10,44 n0 98,62 + 11,73.

B nepvopg, nocne BBeAEHWA B SKCMJIyaTaLMIO BTOPOro SHEProb/10Kka 1 BceneHus
LpencceHbl uccnenoBaHMA NPOBOAMAM, HauMHan ¢ ntoHs 2005 r. Beaurepsb! apelicce-
Hbl 6bI1M OTMEYEHbI B 3TOT NepPUOL, BO BCEM BOAOEME, OAHAKO YNCNEHHOCTb 300M1aH-
KTOHa onpeaennnacb BEC/IOHOMMMM PakoobpasHbiMK, BUOMacca — BETBUCTOYCbIMM.
CpegHsas YNCNeHHOCTb No Bcemy Bogoemy cocTasaana 112,3 + 35,1 Tbic. ak3/m3.

B utoHe 2005 r. Nnpun 3Ha4YNTENbHOM Pa3BUTUKN AAaPHUI B LLeHTPalbHOM paiioHe
OoTMeuyeHa 3HauuTeNbHana 414 300M1aHKToHa Buomacca (26,5 r/m®), B TO ke Bpems
B 3anaZHOM U CEBEpPHOM OHa bbla HeMHOro 6onee noayrpamma Ha m3. Buammo,
Takoe obunamne MoXKHO 06BACHUTL TMAPOANHAMUYECKUMM NPUUMHAMU. B TeueHune
ABYX OHel Haf BogoemoM npeobnafanu BeTpbl CEBEPHOTO U CEBEPO-BOCTOYHO-
ro HanpasAeHWUM, YTo onpeaennno GopmMMpoBaHME AaHTULMKIOHAIbHOW LUUPKYAA-
LM, 3aXBaTblBalOLLEN BECb BOLOEM, MPU KOTOPOW MPOUCXOAUT KOHLEHTPaLMA U
3arnybaeHme BOAHbIX MacC B LLeHTPasibHOM YacTu KpyroBopoTa. CpeaHsas buomacca
no sogoemy cocrasnana 5,04 + 2,92 r/m3. B noasoasalem KaHane 6uomacca 300-
NJAaHKTOHA TaKXe 6blna 3HaYMTE/IbHOM, B OCHOBHOM 3a CYET KPYNHbIX AadHUI —
11,36 r/m3.

B aBrycte Benurepbl 6bl1M OTMEYEeHbl MO BCE aKBAaTOPUU, HO 0BUNE UX CHU-
3MN0Cb OTHOCUTENIbHO MOKasaTenen MoHA, a goMuHuposana D. longispina. Mpu
cpeaHei no sogoemy 6uomacce 3,12 + 0,60 r/m?, HanbonbLUME 3HaYEHMSA 3TOTO MOo-
KasaTens Obln XapaKTepHbl 417 FOXKHOIO pPalioHa M BbIXOA4A M3 OTBOAALLETO KaHa-
Na — cooTeeTcTBeHHO 3,8 1 7,4 r/m3. CpeaHAa YncneHHocTb 6bina 194,2 + 58,4 Thic.
3K3/m3. EC/IM B MIOHE YMCNEHHOCTb BeIMrepoB coctasasna bonee 1/3 obuwein, To B
aBrycTe UX YACNEHHOCTb CHU3MAACh NOYTM HA NOPALOK.

B 3MMHUI Nepuog nccnefoBaHWA NPOBEAN TONIbKO OAWH pa3s — B ¢eBpane
2006 r. Ha Bcex nccnenyembix ctaHumax (100 % BcTpevyaemocTb) 6blM OTMEYEHbI
KonoBpaTku Keratella quadrata, BeTBUCTOyCble pauykn Bosmina longirostris, Hayn-
nnun n monoapb Copepoda. JIMUMHKM ApencceHbl 06HapyKeHbl Ha BbIXOAe OTBOAA-
LLLero KaHafna 1 B LEHTPaNbHOWM YacTn BOA0EMA, rae Obl 3aperucTpmMpoBaH 1 Ten-
nonobuBbI BETBUCTOYCbIA PayYoK Bosmina coregoni, KOTOpbI BCTpeYaeTca, Kak
npaBuao, B 1ETHUI Nepunoa,.

PacnpepeneHne 300n1aHKTOHa NO aKBAaTOPUM BOAOEMA-OXIAAUTENA B SUMHUN
nepuog 6bI10 AOCTaTOMHO PAaBHOMEpPHbIM. YMCAEeHHOCTb M BUomacca, B LEoMm,
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6b1/1M HEBBICOKMMM M Haxoannmch B npeaenax 1,2—10,9 Tbic. 3K3/m3 (B cpeaHem no
sogoemy 2,8 +0,9 Tbic. 3k3/m3) 1 0,01—0,05 r/m3 (8 cpeaHem — 0,025 +0,005 r/m3).
MaKcuMMabHble MOKa3aTenn KONMYECTBEHHOTO Pa3BUTUA 3aperncTpuMpoBaHbl Ha
BbIXOZE OTBOAALLErO KaHafna, MUHUMaNbHble — Yy BXOAA B NOABOAALLMIA KaHan.
OCHOBY YMCNEHHOCTM M BMOMacChbl 300MNaHKTOHA BogoemMa-oxnaautena XA3C
coctasnanu becnaHumpHble Konospatku (llloricata), Daphnia longispina, Bosmina
longirostris, Eudiaptomus gracilis, a Tak}ke MoJiofb BEC/IOHOTMX PaKoobpasHbIX.

B BeceHHUI nepuog (anpenb) 2006 r. Benurepb! gpencceHbl B He60bWOM Ko-
NnyecTtse BblIM 3apPErMCTPMPOBAHbI IMLLb HA HEKOTOPbIX Y4acTKax Bogoema. Mak-
CMManbHble NoKa3aTenm obuama 300NNaHKTOHA HblIM OTMEYEHbI B LEeHTPaIbHOM
M BOCTOYHOM palioHax, MMHMMa/bHble — B CEBEPHOM YacTu BOLOEMA-OXNaanTe-
nAa. OcHOBHas posib B GOPMUPOBAHUN YNCNEHHOCTM 300MNAHKTOHA NPUHALNEXKa-
N1a BEC/IOHOTMM paykam, buomaccel — BeTBUCTOYCbIM. CpesHMe NoKasaTenn Ymc-
NIEHHOCTM 300NN1aHKTOHAa Bogoema-oxnagutena XASC B BeceHHUI nepuog, 6biam
115,3 + 19,5 Tbic. 3K3/m3, Buomaccsl — 1,92 + 2,81 r/m3.

B utone 2006 r. NOKasaTeNM KOMYECTBEHHOMO PA3BUTUSA 300MNAHKTOHA B IETHU
nepuog, konebanncb B LUMPOKMX Npeaenax: YNCAeHHOCTb OT 8,4 a0 224,2 Tbic. 3K3/Mm3,
6uomacca — ot 0,32 10 6,69 r/m3. Benurepbl apeiicceHbl 3aperncTpupoBaHbl Ha BCeX UC-
cnefyemblx CTaHUMAX, KPOME HOXKHOTO paitoHa. MaKcmanbHasa YMCNeHHOCTb U Bromac-
Ca 3aperncTpupoBaHa B 3aMaZHOM PalioOHe 3a CHET BETBUCTOYCbIX paykos Diaphanosoma
brachyurum w Daphnia longispina, MMHUManbHaa — B paioHe MOABOAALLEro KaHana.
B Lenom no Bogoemy, Kak 1 B Npeaplayime ce3oHbl, OCHOBY YMCAEHHOCTM COCTaBNAMN
BEC/IOHOMNE pakoobpasHble, a BUomacchl — BeTBUCTOYCble. CpeaHME 3HAaYEHUA NOKasa-
Tenen obunmsa 6oian: 117,0 + 10,2 Tbic. 3Kk3/m3 1 2,37 £ 0,32 r/m3.

Ha ocHoBaHMM cx0ACTBa COCTaBa U NoKasaTesiei 06uans, coctaBa LOMUHATOB,
6b1AK BblAeNEHbl COOBLLECTBA 300M1aHKTOHHbIX OpraHuM3moB (Tabn. 4.3.4). Cheay-

Tabnuya 4.3.4. CTpyKTYpHO-GYHKLMOHA/IbHbIE MOKa3aTenn coobLLecTs 300MN1aHKTOHa
B Bogoeme-oxnagutene XA3C, utonb 2006 .

PalioHbl CoobuiecTtsa NSp N B R H, H,
CeBepHblii, 3aNaaHbIv Nauplii Copepoda + T. similis + | 39 [137,5+|3,91+|144,18 +|2,873|2,582
D. longispina + D. brachyurum 17,6 | 047 | 16,26
LieHTpanbHbIM, BocTouHbIN, |Nauplii Copepoda + 37|77,1+|1,76+| 70,11+ |2,478(2,431
IOXKHbIM (ceBepHan YacTb)  |D. longispina 87 | 031 | 857
MopgopAwmii KaHan Nauplii Copepoda + Cyclopoida |40 {117,6 £| 1,62 +(106,81 +|1,956|2,511
juv. + D. brachyurum + Cyclo- 239 | 0,66 | 28,46
poida juv.

HOXKHbI (H0¥KHanA YacTb) Nauplii Copepoda + C. pulchel- |18 | 176,3 | 1,67 | 118,97 |1,963|1,981
la + B. longirostris

YyacTok BnageHus K. cochlearis + B. longirostris+ | 25| 124,8 | 0,71 | 25,14 (1,989|2,314

p. Mwnoli Por B. longirostris

OTBOAAWMIM KaHan Cyclopoida juv. + Nauplii Cope- |37 (128,6 +| 1,76 +|244,68 +{1,534(2,770
poda + P, vulgaris + D. longispina 51,1 | 0,99 | 112,34

MpumeyvaHnune. N — Konnyectso Buaos; H — nHaekc LLieHHOHa, PaCCYMTaHHBIN MO YNCNeH-
HOCTH, BUT/3K3; H, — uHaekc LeHHoHa, paccunTaHHbI no 6uomacce, 6uT/T.
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€T OTMeTUTb 66/blee Pa3HOObPasme LEHOTUYECKOM CTPYKTYPbl 300MIaHKTOHA No
CPaBHEHMIO C NepMogoM pPaboTbl OAHOTO 3HepProboKa.

B oceHHUIi nepuog (oKTA6pb) 2006 r. No aKBaTOpMM BOAOEMa pacnpeaenieHme
300MN71aHKTOHA 6b1/10 OTHOCUTENIbHO PaBHOMEPHbIM. Ha pasHbIX y4acTKax KoanyecT-
BO 06Hapy»KeHHbix HOT Konebanock oT 13 Ao 24, npy 3TOM B NOBEPXHOCTHOM rO-
pu3oHTe — 13—19, a Ha pa3HbIx rybuHax 19—24 HOT.

YucneHHocTb M BMomacca 300NNaHKTOHA B OCEHHUI nepuog, Konebanacb ot
11,1 go 87,7 Tbic. 3k3/m3 1 01 0,23 0o 1,86 r/m3, cocTaBnsAA B cpeaHeM No BO0EMY
29,0 £ 5,0 Tbic. 3k3/M3 1 1,16 = 0,12 r/m3. OCHOBY UNCNEHHOCTH, KaK U B Npeablay-
LMe Ce30HbI, COCTaB/AM BEC/IOHOTME PaKoobpasHble, B OCHOBHOM 3a CYeT Hayn-
INeB 1 MOIOAM, @ OCHOBY BMOMacCbl — BECIOHOTNE, B OCHOBHOM 33 CYET OTHOCK-
TeNbHO KpynHoro pavka Daphnia longispina, Ha ponto KoToporo npuxogunocb 64 %
oT 0bueit buomaccsl.

MWHUMaNbHble NOKa3aTeNn KONIMYECTBEHHOIO Pa3BUTUA 300MNAHKTOHA 3ape-
rMCTPUPOBAHbI B paiioHe BOA03abOpHOro KaHaa U 3anagHOM paoHe, MaKCMMaib-
Hble — B MOABOASALLEM KaHa/le, a TaKXKe B BOCTOYHOM paMoHe Ha rybuHe 4 m.

PacnpeaeneHune opraHn3mMoB No akBaTOPUKN BOJOEMA B BECEHHWUI nepurog, (an-
penb) 2007 r. 66110 4OBONLHO PABHOMEPHbIM, YAC0 BCTPEUYEHHbIX BUAOB Ha KaX-
[0M cTaHuMK 6bI10 HEBLICOKMM U Koniebanock B npegenax — ot 12 go 20 HOT. Ko-
INYeCcTBEHHbIE NOKA3aTeIM 300MN1aHKTOHA Konebanunco B 3HaYMTE/IbHbIX Npeaenax:
yncneHHocTb ot 7,9 ao 137,6 Tbic. 3k3/m3 (B cpeaHem — 64,3 = 12,7 TbiC. 3K3/M3),
6uomacca — ot 0,23 go 12,33 r/m® (B cpeaHem — 3,15 + 1,41 r/m3). Hanbonblume
nokasatenn obmama 6bian 3aperncTPUpPoBaHbl B LLEHTPAJIbHOM palioHe BogoemMa-
oxnagutena. Kpome 10ro, BbICOKOE KOAMYECTBEHHOE PA3BUTUE OTMEYEHO B CEBEP-
HOM ¥ 3anaZHOM PalioHax, T. €. Ha yAaneHum oT cbpoca NoAOrpeTbIX BOA.

300nnaHKTOH B utone 2007 r. B LLeJIOM OTIMYANCA, KaK U B BECEHHUI nepuoa,
HebonbWKUM BMAOBbIM 6OraTcTBOM WM OA4HOPOAHOCTbIO cocTaBa. [pu A0OBO/IbHO
60/1bLLIOM CXOACTBE FPYNNUPOBOK 300MIAHKTOHA B Pa3HbIX PaioHaX, TaKXKe KaK U
BECHOM 060cabMBaNUCh rPYNMNUPOBKM 3aMa4HOMO, CEBEPHOIO U HOXKHOIO PaiioHOB,
BOCTOYHOrO palioHa, BKAKOYAA BbIX04, OTBOAALLErO KaHafa M BXO4, B NOABOAALLUN
KaHan.

YpoBeHb KOANMYECTBEHHOIO PAa3BMTUS 300MJAHKTOHA B /IETHUI nepuog bbin
BbICOKMM. CpegHAA YNCNEHHOCTb 300M/1IaHKTOHA NO BogoemMy coctasnsana 147,5 +
14,0 tbic. 3Kk3/M3. CpeaHaa 6MomMacca 300MNaHKTOHA MO BCEMy BOAOEMY COCTaB-
nana 11,35 + 2,93 r/m3. Mpun 3TOM AOMUHUPOBAN oauH Bua, — Daphnia longispina
(33,1 % — ot 0bwei uncneHHocTM n 85,1 % oT obLelt Buomacchl). CneayeT TakKe
OTMETUTb BbICOKMIN YPOBEHb KOIMYECTBEHHOIO Pa3BUTUA BE/INTEPOB APeENCCEeHbI,
KOTOpble 3aperucTpMpoBaHbl Ha BCEX WCCNEAO0BaHHbIX y4acTKax BOAOEMa-Oxna-
auTena. MNo akBaTopumn BOZO0EMA B NETHUI Nepmnod Ux YUNCAeHHOCTb Konebanack B
npegenax 11,1—60,2 Tbic. 3K3/M3 (cpeaHAA YMcAeHHOCTb cocTasasna 17,9 % ot 06-
wen), Buomacca — 0,05—0,24 r/m3® (B cpeagHem no sBogoemy — 1,2 % ot obuiei).
B atoT nepuog npeobnaganv BeTpbl 3anNafHOr0 HanpasaeHUA, Npu sTom Gopmu-
poBafach LMKAOHANbHAA UMPKYAALMA, KOTOPAA OXBaTbiBa/la BECb BOAOEM U KOH-
LEeHTpaLMA 300NNaHKTOHA Oblna Hambonblwen Ha nepudepun Kpyrosopota — B
BOCTOYHOM U CEBEPHOM pPaMOHaXx.

B oKTAbpe 2007 r. BUAOBOM COCTaB M COOTHOLLIEHME OCHOBHbIX cUCTEMaTUYEC-
KMX FPYNn 300M13aHKTOHA BOAOEMa-OXNnaanuTena 6bliv CXOAHbIMU C TaKOBbIMU B
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BECEHHWUIN U XapaKTepusoBasaca HeboNbLWMM BUAOBbIM BOraTCTBOM M NPOCTPAHCT-
BEHHOW O4HOPOAHOCTbHO.

CpefaHAA 4YUCNEeHHOCTb 300MJIAHKTOHA MO Bogoemy coctasaana 47,9+
11,6 Tbic. 3K3/m3, NpM 3TOM Ha L0/0 BEC/NIOHOTMMX PaKoobpasHbIX NPUXOAUN0CH
70,0 %, BeTBUCTOYCbIX — 24,2 %, YNCNEHHOCTb KONOBPATOK M BENIUTEPOB Apelicce-
Hbl bblna meHee 1 % obuwieit yncneHHocTU. CpegHAs 6GMomacca 300M1aHKTOHA Mo
BCemy Bogoemy coctaenana 3,29 + 1,11 r/m3, no 6uomacce npeobnaganv Daphnia
longispina (69,0 % cpegHei 6uomaccsl).

MMWHMMaNbHbIE MOKA3aTeIM YNCIEHHOCTU U BMOMACChl 300MIAHKTOHA BOAO-
ema-oxnaautens B 3ToT nepuog (2,37 Toic. 3k3/m3 1 0,08 r/m3) 3aperncTpmpoBsaHbl
B paitoHe Bofo3abopa, makcumasbHbie (127,21 tbic. 3K3/m3 1 10,63 r/m3) — B 103K-
HOM paitoHe. Kpome Toro, BbICOKME NOKa3aTenm 0bMnma oTMeYyeHbl B CEBEPHOM U
3anafHom paioHax. OCHOBY YNCNEHHOCTM M BUOMACCHI 300MNAaHKTOHA onpeaens-
nn D. longispina, Eurytemora velox, Eudiaptomus graciloides, a Takxe Haynauu u
MO/I0Zb BECIOHOTUX PAKOODOPaA3HbIX.

B nocnegytowme rogpl, Npyu AOCTaTOMHO GONbLWKX KonebaHMAX, HameTuaachb
TEHAEHLMSA NOBbILWEHUA YUCEHHOCTM, MPU CYyLLECTBEHHOM CHUXKEHUN Bomacchl. B
ceHTabpe 2008 1 2010 rr. noc/ieaHAA He Npesblllana B cpeaHem no sogoemy 1 r/md.

KaK y»e 6bl10 oTmeueHo, B neTHun nepuog 2008 r. B Bogoeme Habawoganacb
romMoTepMUS, CBA3AHHAA C OTCYTCTBUMEM COPOCOB NOAOIPETLIX LMPKYIALMOHHbLIX BOA,
MoKasaTenn YNCAEHHOCTM 300M1aHKTOHa BblAn pasanyHbiMn — 297,9 ThiC. 3K3/m* B
LeHTpanbHoM Yactn, 71,1 Tbic. 3k3/m3 — B noaBoAALLEM KaHase 1 287,6 TbiC. 3K3/m3 —
B OTBOAALLEM KaHane. CneayeT OTMETUTb, UTO B Hayasie OTBOAALLErO KaHana (Ha-
Yyano WebeHOYHOro y4YacTKka) AOMUHUPOBA/IM KaK MO YMCAEHHOCTH, Tak U no buo-
Mmacce KONoBpaTKM, B YacTHocTu Asplanchna sieboldi, koTopas 6bina B uncne go-
MUWHUPYOLWUX BUAOB TONbKO B Nepuos GYHKLMOHMPOBAHUA O4HOIo sHeprob1oka.
CpeaHAA no BogoemMy YMCNEHHOCTb 300MJaHKTOHA cocTasnana 240,0 £ 44,0 Toic.
3K3/m3, 6uomacca — 1,58 + 0,35 r/m3.

MoKasaTenn YNCNeHHOCTU BEIMIEPOB B KaHanax bblan AOBONLHO CXOAHbIMU: B
nogsoadAwem — 0,7 Tbic. 3k3/m3, B otBoAAwWEeM — 0,9 Tbic. 3K3/M3, 0JHAaKO Ha Bbl-
X0fle OTBOAALLErO KaHana Ux Koanyectso 6b110 Bbilwe — 15,9 Tbic. 3k3/m3. Ha BbI-
XoA4e U3 0TBOASALLEro KaHana bBuomacca Benmrepos Hbl1a NpubansnTensHo B 7 pas
Huke (0,06 r/m3), yem B LEHTPaNbHOM YacTu BogOEMA.

XoTs cbpoc NoAorpeThiX BOA, U LMPKYAALMA B BOGOEME OTCYTCTBOBANU, pacnpe-
AeneHune nokasarteneit 06unmsa 300Na1aHKToHa (Tabn. 4.3.5) B pasnmuHbIX buotonax

Tabnuya 4.3.5. Nokasatenn obmuama 300NN1aHKTOHA, AOMUHAHTbLI U 0NA BENUTEPOB
B 06LWMX NOKa3aTenax 06MAMA Ha HEKOTOPbIX y4acTKax Bogoema-oxnagutens XA3C, nons 2008 r.

. [JOoMWHaHTbI No: Benvrepbl gpeiicceHbl
PalioHbI N B
N, % B, % N, % B, %
LleHTpanbHbIi 297,9 | 2,60 | Copepoda, 50,0 | Cladocera, 53,9 38,0 17,3
MNoagoaAWMi KaHan 71,1 | 0,29 | Copepoda, 97,2 |Copepoda, 89,4 1,0 1,8
OTBOAAWMMI KaHan,
webeHouHbIN yyacToK | 287,6 | 1,94 | Rotatoria, 78,5 | Rotatoria, 70,5 0,3 0,2
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YKa3blBaeT Ha CyLEeCTBEHHOE pas/iyme YCA0BUM 06UTaHUA. B Bogoeme, B €ro LieH-
TPasIbHOM YacTH, YCI0BUSA BblIM BAN3KK K eCTECTBEHHbIM, KaK Mo TemnepaTtype, Tak
M MO MMAPOXMMMUYECKMM XapPaKTEPUCTMKAM. B KaHanax e Ha CHUxKeHue obuaua,
B YAaCTHOCTW BEAUTepPOB ApPeincceHbl, NOBAMAAM pa3nndHble paKkTopbl. B noasoas-
Wwem KaHane, 6e3ycnoBHO, BarKHeWMWMUM GaKTOPOM OKasanca buonornyeckui, a
UMEHHO — BAMUAHWE OUNBTPALMOHHOMN aKTUBHOCTU ApelicceHbl, obutatrowen Ha
OTKOCax U AHe KaHana. 3HauMTe/NIbHOe BO3pacTaHWe Npo3payHocTM Boabl (bonee
3 M no Ancky CeKKM) yKasblBAaeT HAa CHUXKEHME COAEPIKaHMA B3BELLEHHOIO BELLEeCT-
Ba, T. €. yXyALweHnA TPOPUYECKUX YCNOBUIN ANA NNAHKTOHHbIX GuUnbTpaTopos. B oT-
BOAALLEM KaHase onpeaensaowmm paktopom 6bis, o4eBUAHO, TMAPOXMMUYECKUNA.
Mpwn OTCYTCTBMM TeYeHMA 34eCb NMPOUCXOAUNO NOCTOAHHOE HAKOMJEHME PA3ANY-
HbIX BELLECTB, C TOM Yncie pocdaToB M HUTPATOB M3 CTOYHbIX BOA, (KOHLEHTpaLMA
KOTOpbIX b6bina B 2—4 pasa Bbllle, YeM Ha APYruX y4acTkax Bogoema). Takum obpa-
30M, OTCYTCTBME LUMPKYAALMU NPUBENO K ONpeseneHHON roMoreHnsaLnmm ycaosmi
B BOAOEME, OA4HAKo M cnocobcTBoBano anddepeHumaunmn oTaenbHbIX 30H C 0CO-
6bIMK YyCNOBUAMM 0BUTaHMA TMAPOBMOHTOB, B YaCTHOCTU NIaHKTOHA. Bo3pacTaHue
06UNMA 300N1AHKTOHA B PaiOHe BbIXOAa OTBOAALLENO KaHaNa CBA3aHO, BEPOATHO,
C NepexoaHbIMWN YCNOBUAMMW B 30HE KaHa/1—BOAOEM.

B ceHTabpe 2008 r. 661710 oTMedeHo 26 HOT 3oonnaHkToHa. OgHaKo B BUAO-
BOM COCTaBe, B OT/INYMNE OT IETHErO Nepuoaa, Nnpeobaaganu He KONOBPATKM, a BET-
BucToycble (12) u BecnoHorme pakoobpasHblie (10 HOT).

Mokasatenn obuama CHU3MAUCL NO CPAaBHEHMUIO C TaKOBbIMW B utone. B Bogo-
eme 06Lan YMCNEHHOCTb 300M1aHKTOHA M3MeHANach oT 69,3 Thic. 3K3/m3 B ce-
BEPHOM paioHe 40 24,4 TbiC. 3K3/m? — B LeHTpabHOM. YMCAEHHOCTb BEIMrepoB
nsmeHanacb ot 0,3 4o 0,6 TbiC. 3K3/M3, Npu 3TOM KX A0NA B OBLLEN YNCAEHHOCTH
coctasnana scero 1,0—1,4 %.

B noaBoAALLEM KaHane YNC/eHHOCTb Beanrepos 6biia ewwe Huxke — 0,1 Tbic.
3K3/M3 Npu 0b6LWEeN YNCNEHHOCTU 300MNNaHKTOHa 21,8 Thic. 3K3/M3, T. e. gona Be-
nurepoBs cocTasnsana scero 0,6 % obuielt YncneHHocTn. JOMUHUPOBAAU MO YMC-
NIEHHOCTU, KaK n neTtom, Haynamm Copepoda. B oTBoasAlleM KaHase MOKasaTenu
YMUCNIEHHOCTU BblIM Bbile, YeM noAsosliem u B Bogoeme: 50,9 Thbic. 3k3/Mm3 Ha
y4yacTKe BbIXOZa KaHa/la B BOAOEM.

Buomacca B Bogoeme bblia HUXKe, Yem B utosie. B LieHTpanbHOM palioHe OHa
coctasnana 0,2 r/m® B cesepHom — 0,5 r/m3, He3HaunTenbHoM 6bina Buomacca Be-
nvrepos. B uncno gomunHaHTtoB Bxoauau Daphnia longispina (38 % obweii bromac-
cbl), Eudiaptomus gracilis (13 %). B noasogAwem KaHane 6GMomacca 300M1aHKTOHa
coctasnana 0,2 r/m3, Benurepos — Bcero 1,25 mr/m3. B To e Bpemsa Ha Bbixoae
OTBOAALLETO KaHana buomacca 300MNaHKTOHA bblsla ropasgo Boile U NpeBbiwana
1 r/m3. Hanbonbuwei 3gecb 6bina n 6uomacca senurepos — 22 mr/m3. [ina sce-
ro Bogoema CpeaHAAa YMCAEHHOCTb cocTasnana Bcero 41,6 11,3 Tbic. 3K3/M3,
6uomacca — 0,52 + 0,21 r/m3.

Mo AaHHbIM UCCNeA0BaHUIA B NeTHUI nepuog (MioHb) 2009 r. cocTas 300MnaH-
KTOHa B BOAOEMa-oxnagutensa 6bin HeboraT: obHapykeHo 37 HOT. Ons Bcero Bo-
[oema (BKAKYan KaHabl M palioH BnageHua p. MTHuaon Por) cpegHan YNCNEHHOCTb
cocTasnana 355,5 + 45,1 Tbic. 3Kk3/Mm3, Bomacca — 2,97 + 0,53 r/m3. YncneHHocTb
n 6uomacca B Bogoeme (6e3 yyeTa KaHa/lOB M y4acTKa BnaaeHua p. MTHunoi Por)
coctasnana cootsetctseHHo 380,7 Tbic. 3k3/M3 1 3,2 r/m3.

89



4. 'mppo6uonoruyeckuii pexkum sogoema-oxnanurens Xmenouuuxoi A3C

B coctaBe 300Mn1aHKTOHa BogoemMa-oxnagutens XA3C B ceHTabpe 2010 r. 6bi10 OT-
meyeHo 37 HOT. [ons oTaenbHbIX rpynn B YUCAEHHOCTM U Bomacce B cpeaHem Mo Bo-
[0emy COCTaBNANa COOTBETCTBEHHO A/1A KOoBpaTok — 27,7 n 11,5 %, BeTBUCTOYCbIX —
5,4 1 30,0, BecnoHorux pakoobpasHbix — 66,0 u 57,6 1 Benurepos apelicceHbl — 0,1 1
0,03 %. YpoBeHb KONMYECTBEHHOIO Pa3BUTUS 300M1aHKTOHa Konebanca B npeaenax ot
12,5 no 247,4 teic. 3k3/m® mn ot 0,028 go 1,10 r/m3, coctaenaa B cpegHem Mo Bogoemy
(6e3 yueTa 06unMa B KaHanax) 58,7 Toic. 3k3/m3 1 0,29 r/m3. C yueTom 06M/IMA B KaHanax
cpeaHve nokasartenu coctaenanm 125,1 + 46,2 toic. ak3/m® 1 0,79 £ 0,32 r/m3.

TakMm 0bpasom, B TeyeHUe Bcero nepuoga uccnenosaHun (1998—2010 rr.)
KaK COCTaB, TaK M NokasaTenn obunamna He 6b1an CTabUAbHbIMKU. B nepBbI Nnepuog,
npu pabote ogHOro sHeprobs0Ka cpegHAA UYMCAEHHOCTb cocTasnsna 127,6 £
3,5 Tbic. 3Kk3/m3, Bbina 6an3Koi B 1998—1999 rr., 4OBO/IbHO 3HAYMUTENbHO BO3POC-
na B 2001 r. YBennyeHme YNcNeHHOCTM NPOU3OLLNO 3a cHeT HEBObLIOIO yBeanYe-
HUA TaKOBOM BCex rpynn 300MNaaHKTOHa. [lons B obuiel uncneHHoctu Asplanchna
sieboldi Bospocna c 2,0 % pno 17,4 %.

CpeaHas buomacca 300nnaHKToHa coctasuna 2,7 r/m3, npu atom B 2001 r. 61o-
mMacca b6bi1a Bbllwe, Yem B Npeablaylme rogbl: gocturana 6 r/m®, uto 6onee uem B
3 pasa Bbllle, Hexenu B 1998 r. B atom yBenmMyeHun 6Momaccbl OCHOBHYIO PO/b
coirpana Daphnia longispina, pona kotopow B 0buweit 6uomacce npesbiwana 50 %.
CpepHsa macca ocobu B 3TOT nepurog, 6bina okono 0,020 mr, og4HaKO M 34eCh Bblae-
nanca 2001 r: cpeaHna macca ocobu coctasnana 0,035 mr.

C yyeTom onpepeneHns CXOACTBA COCTAaBa 300MJIaHKTOHA MO YeKaHOBCKO-
Mmy-CepeHceHy 6bl710 BblAENEHO HECKO/IbKO NEPUOLOB B AMHAMUKE NMOKasaTenei
0bunma n 6oratcTBa 300MNAaHKTOHa (Tabn. 4.3.6). MokasaTenn YMCNEHHOCTU Cy-

Tabnuya 4.3.6. CpeaHune nokasaTesi 06UANA 300MNNAHKTOHA BOAOEMA-OXNAANTENA
XA3C 3a nepuog 1998—2010 rr.

lpynnbl, BblAeNEHHbIE NPY aHa/IM3e CXOACTBA COCTaBa
Mokaszartenun
1 2 3 4 5
YuncneHHoCTb, ThiC.
3K3/M3 (cpeaHue
3HayeHus) 127,7+£11,7 105,3+13,6 108,5+11,5 198,4+30,8 2,8+0,9
JoMuWHaHTbI No Cyclopoida Nauplii — go | Naupli—pgo | Nauplii— go
YNCIEHHOCTH juv. — 0o 23,5 %, | 43 %, Daphnia 46 %, 46 %, Benurepbl
Nauplii — go longispina — Cyclopoida Dreissena — | llloricata —
33% 0o033% juv. — 0027 % 0027 % 0061 %
Bromacca, r/m?
(cpepHue 3HayeHun) 1,62+0,22 530+0,91 2,07+£0,17 1,49+0,26 [0,025+0,01
LJOMWHaHTbI Daphnia longi-
no 6ruomacce spina — po 51%, Daphnia Daphnia
Eudiaptomus gra-| Daphnia lon- longispi- Daphnia longispi-
cilis — po 28 %, | gispina — po | na — po 67 %, |longispina — no| na — po
Acanthocyclops | 91 %, Daphnia | Diaphanosoma | 39 %, Benurepbl | 39 %, lllori-
vernalis — po | cucullata — po | brachyurum — | Dreissena — po | cata — no
17% 20% [021% 20% 24%

NMpumeyaHwue.3gecb nBTabn. 4.3.5:1 — 1998—1999 rr.; 2 — 2001, ntoHb 2005, ntonb 2007 rr.;
3 — asryct 2005, anpenb, Monb, oKTA6pb 2006 rr.; 4 — 2008—2010 rr.; 5 — dpeBpanb 2006 T.
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Tabauya 4.3.7. JomuHupyowmin komnaekc HOT 3o0onnaHKTOHa no ymcaeHHoctn (N) n 6nomacce
(B) Bogoema-oxnagutens XA3C 3a nepuog, ucciefoBaHui.

1* 2 3 4 5
N B N B N B N B N B

TaKCOHbI

Asplanchna sieboldi + +
llloricata + + +
Diaphanosoma brachyurum
Daphnia longispina + + + + + +
Daphnia cucullata +
Chydorus sphaericus +
Bosmina longirostris + +
Bosmina coregoni + + +
Acanthocyclops vernalis +
Thermocyclops oithonoides +
Eudiaptomus gracilis + +
Cyclopoida juv. + + + + +
Calanoida juv.
Nauplii +
Benwurepbl Dreissena + + +

* Tpynnbl 1—5 — cm. Tabn. 4.3.6.

LLLECTBEHHO He M3MeHANMUCb, Bbiin nopaaka 100 Tbic. 3k3/m3 M BO3pacTanm noutu
B 2 pa3a B 2008—2010 rr. B 3MMHUI1 Nnepuog cpeaHsaa YNCNeHHOCTb bbina Ha 2 no-
pAgKa HUXKe. s nokasatenen cpefHeit Ha Bogoem BMomacchl 3a yKasaHHble ne-
pvoabl MOXHO BblAENNTb TPM YPOBHA: HU3KNIA — AecaTku mr/m3, ot 1,5 go 2 r/m?
(cpeaHmit), okono 5 r/m? (Bbicokni).

OTtpenbHble HOT nrpanu pasnnyHyto posab B GOPMUPOBAHUM CTPYKTYPbI LOMU-
HWUPOBAHWA B 300MN1aHKTOHe. M0 rogam nccnesoBaHU AOMUHUPYIOLLMIA KOMMIEKC
No YMCNeHHOCTU U Bromacce (BKtoueHbl HOT, BxoamBLUMe B rpynny C NoKasaTens-
MW cpegHeit No BoAOEeMY YMCeHHOCTU U / uan buomacchl 6onee 50 %) BkAtoYan
15 HOT (1abn. 4.3.7). B uenom no Bogoemy M3MeHANACb U CTPYKTypa 300MAaHK-
TOHa, YTO, COBCTBEHHO, U OTParKaeT BblaeneHne nNATK rpynn. [nA nepsoro nepuo-
[a XapaKTepHoi 6bina NOANMAOMUHAHTHAA CTPYKTypa, B COCTAaB AOMMUHUPYIOLWEFO
Komnnekca Bxogmno 8 HOT. XoTa oTHocuTenbHan buomacca Daphnia longispina v
6bina 6onee 50 %, obuwana 6uomacca He npesbiwana 2 r/m® B cpegHem nNo BoOAO-
emy. [loBOJIbHO CXOAHAsA CTPYKTypa 300M1aHKTOHA Oblaa B TPeTbel rpynne, ogHa-
KO HECKOJIbKO MHbIM Bbla1 COCTaB AOMMHUPYIOLLErO KOMMJeKca, Bromacca 6bina
HECKONIbKO Bbllle. 3HAaYUTENbHO OT/IMYANACh CTPYKTYPa 300MNaHKTOHA BO BTOPOW
rpynne, B oTAeNbHbIe roApl cpeaHas no sogoemy 6uomacca goctmrana 11,3 r/md,
padHMM gomuMHMpoBanu no buomacce M No YncneHHoctn. B 2008—2010 rr. noka-
3aTenn 6omacchl CyLLecTBEHHO CHU3U/IUCD, B YAC/IO AOMUHAHTOB BXOAUAWN U Be-
nnrepobl ApencceHsl.

[eTeporeHHOCTb 300M/IaHKTOHa NO BOAOeMy Oblia 4OCTAaTOYHO BbICOKOM. B
1998, 1999 n 2001 rr. KoabduumeHT Bapuaummn CV (%) ana nokasatenemn YNCNeH-
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Tabauya 4.3.8. CpepHve 3HaYeHus nokasa-  HocTW 6bin oT 35,89 +7,16 o0 83,13 +10,99,

Tens «TepMW-IECKO? yAaneHHoctu» (T/T ) onAa 6uomaccel — ot 62,20+ 10,44 po

ANA OoTAeNIbHbIX PaNOHOB BOA4OeMa-0X/1aamn- ~

o ASC o BC‘; o 2(?65—2006 rf 98,62 + 11,73. lnA noka3saTenei 6uomaccl
8 anpene 2006 r. oH coctasun 76,03 £ 7,05,

B UtoHe — 69,68 + 6,75, B utone 2007 r. —

63,37 £ 13,62. B 3umHuMin nepmog, Guomac-

PaitoHbl Bogoema | T/T +tm | CV,%

max

CeBepHblif 0,663 | 0,025 16,291 ca Bblna HM3KOM MO BCEMy BOZOEMY U ee
3anaaHbiii 0,690 | 0,025 [14,380| 3HAYEHMA ManNoO Pa3NMUANUCH, COCTaBAAA
3
LieHTpanbHbii 0,701 | 0,031 |16,661| ACCATKM mMr/m>.
BoCTOuHbI 078 | 0.023 [10.134 Ha npocTtpaHcTBEHHOE pacnpegesne-
. ’ ’ ’ HWe 300MN/1aHKTOHa B BogoeMe-oxnaauTene
HOXKHbIN 0,691 | 0,023 |11,465

BAMSAET MHOro aKTopoB, OCHOBHbIMW K3
MongopAwmii kanan | 0,707 | 0,024 |15463|  yoropLix ABAAKOTCA TEPMUYECKUI PEXUM U
OTsopAwmit kanan | 0,912 | 0,050 [17,370|  yapakTep TeYeHWI, nepeMelLnBaHNA BOA-
Mpumeuanve %m— owmbra cpen- HPIX Macc. Tepmuyeckne ycnoeua B BOAO-
Hell apudmetnveckol, CV— kosppu- ~EME-OX/13AuTene HEOAHOPOAHbI B CBA3M C
LMEHT BapuaLmm. NMOCTOAHHbIM MOCTYNJIEHUEM NOLOrpPeToMn

BOAbl M3 OTBOAALLErO KaHana. [laHHble pac-
yeTa NoKasaTens «TePMUYECKON yaaeHHOCTU» (OTHOLEHME TeMMepaTypbl Ha ToY-
Ke oTbopa Npob K MaKCMMasbHOM TemnepaType B BOAOEME), YKA3bIBAOT HA 3Ty
HEOAHOPOAHOCTb. Mcnonb3osaHue nokasatens T/T  (tabn. 4.3.8) nossonmno B
OTHOCUTENbHbIX BE/IMYNHAX BbIABUTbL CTEMNEHb TEPMUYECKOTO BAUAHWUA NOLOrPETOM
cbpocHoi Boabl ADC Ha TOT MU UHOM PaMoH.

HaumeHbluee BAMAHME NOAOrPEBA UCMbITbIBAN CEBEPHDBIM PAOH, YTO BMOAHE
06BACHUMO, UCXoAA U3 TMApPoAMHaMUYecKon mogenm (cm. pasaen 3.3). Koadpdu-
LMeHT Bapuaumm bbla 4OCTAaTOYHO HM3KMM, YTO NO3BOAIAET roBOpUTL 06 onpeae-
JIEHHO CTALMOHAPHOCTM TEPMUYECKOTO PeXMMA B KaXKA0M paioHe.

B oTaenbHbIX palioHax BOAOEMA XapaKTep coCTaBa U 06UANSA 300MN1aHKTOHaA B
TeYeHue roga U3MeHsCca (aanee paccmoTpeHbl AaHHble 2005—2006 rr.). Mokasa-
TeNN KONNYECTBEHHOIO Pa3BUTUA 300MN1aHKTOHA B CEBEPHOM palioHE U3MEHANNCH
B 3HauuUTeNbHbIX Npegenax. B ¢espane 2006 r. oHU BbIIN HU3KUMU — UYUCIEH-
HOCTb 2,3 TbiC. 3K3/m3, Bomacca Ha NOBEPXHOCTU U TybuHe 4—5 m Bblna BCero
0,02 r/m3. B BeceHHMIN Nepurog, 3aperncTpmpoBaHbl HanbonbLIMe KOANYECTBEHHbIE
nokasaTenu 3a Becb Nepuos UCCef0BaHUIA B CEBEPHOM PaioHe — YMCAEHHOCTb
cocrtasnana 6onee 536,4 Tbic. 3K3/m3, a Guomacca — 3,97 r/m3. C rnybuHoM noKkasa-
TeNnn obuama cHMKanucb. Tak, Ha rybunHe 1 M YMCNEHHOCTb cocTaBnsna 55,7 Toic.
3K3/M3, a Ha mybuHe 7 m — 10,4 Tbic. 3k3/M3. BMOMacca TaKKe CHW»Kanacb — B
4,4 pasa. JOMMHAHTaMN MO YUCAEHHOCTM Ha Bcex MybuHax 6binv Haynauu u
KONENOAUTbI BECIOHOMMX PakoobpasHbIX, a TaKXe KonoBpaTku Synchaeta sp. u
K. quadrata. B netTHue mecaubl 2005 1 2006 rr. noKasaTeNn YNCAEHHOCTH O0CTUTanu
206,6 Tbic. 3k3/m3, a BMomaccbl — 5,22 r/m3 npu gomuHnposaHun Th. oithonoides
n D. longispina. Bunomacca gapHnin gocturana 3,70 r/m3 Ha rybuHe 3 m B cpeaHei
YacTu ceBePHOro panoHa. B okTAbpe, HECMOTpPA Ha TO, YTO TEMMEepPaTypPa 3HAUUTENb-
HO He cHM3unacb (okono 23 °C), nokasaTtenu obuansa cHmsunmcb o 11,1—15,8 Toic.
3Kk3/mM3 1 0,72—1,07 r/m3.

B 3anadHom palioHe viccnegoBaHMA 300MNAHKTOHA MPOBOAMAW B NETHUR,
OCEHHWIN N BECEHHMI Nepuoabl. Hanbonblume KonnyecTBeHHbIe NokasaTtenun 6oiau
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oTmeueHb! B Utone 2006 r. Tak, B anpene, aBrycte U oKTAbpe YNCNeHHOCTb bblna oT
16,7 0o 111,6 tbic. 3k3/M3, a B utone 2006 r. gocturana 224,2 toic. 3k3/m3. Buomac-
ca BECHOM M 0CeHblo He npesbiwana 2,60 r/m3, a B 1eTHMI nepuog, 2006 r. 6biia B
npegenax 3,80—6,69 r/m3. Mo 6uomacce B NeTHUN Nepunos AOMWHUPOBAAU BeT-
BucToycble D. brachyurum, D. longispina, coBMecTHOe AOMUHUPOBAHME KOTOPbIX
cocTaBnano Ao 92 %. B oceHHM nepmoa, AOMUHMpPOBaHKUe aadHUIA no Buomacce n
MOJIOAM LMKIOMNOB NO YNCAEHHOCTU COXPaHANOCD.

B yeHmpansHom palioHe pns YNCNEHHOCTM Bbl0 XapaKTepHO yBeauyeHue
ee 3Ha4YeHW B NIeTHUI N BECEHHUI Nepuoapl. B neTHMIM nepmog, YNCAEHHOCTb A0-
ctmrana 108,1—148,4 Tbic. 3K3/M3, npuyem HanbosbliMe MOKasaTenn MpPUXoau-
NNCb Ha MybuHbl 3—5 M. B anpene Havbonblias YNCAEHHOCTb Oblla OTMeYeHa
Ha rnybuHe 1 m u coctasnana 310,5 Tbic. 3k3/m3. [na Buomaccel H6bin xapakTepeH
nuK B8 utoHe 2005 1. (26,55 r/m3), KOToPbI BbiN CBA3AH C MHTEHCMBHbLIM Pa3BUTK-
em D. longispina (90 % obuwei 6uomacchl). BbicoKasa YMCAEHHOCTb B anpene obyc-
noBneHa gomuHuposaHem Copepoda (64 % obuweit uncneHHocTm). Hanbonblune
3HayeHus B NeTHUI nepuog, 2006 r. cocTaBnAnmM ymcneHHocTb 108,0 Thic. 3K3/m3, a
6uomacca — 3,06 r/m3. JoMUHaHTaMM MO YUCAEHHOCTU BbIAN HAYNAUK, @ Ha My-
6uHe 5 m — Benurepbl apencceHbl. Mo 6GUomacce Ha Bcex rybUHAX AOMUHAHTaMU
6binun D. brachyurum v D. longispina (coBmecTHO a0 71 % obueit 6uomacchl).

B socmoyHom palioHe nokasatenn obuama Mmenn AOBOSbHO CXOO4HOE pac-
npeaeneHve Bo BpemeHu. Hanbonblune KonmyecTseHHble Nokasatenn (192,9 Toic.
3K3/m3 1 5,78 r/m3) Bbinn oTmedeHb! B anpese. B apyrve ce3oHbl YNCAEHHOCTb M3-
meHsanack ot 55,0 go 127,0 Thic. 3K3/M3, TONIbKO B OKTAGPE cHMXanack 40 17,0 Tbic.
3K3/Mm3. BMOMacca TaKKe M3MeHANacb B He3HauuTeNbHbIX npeaenax — ot 1,37 go
3,74 r/m3. B uncne 4OMMHAHTOB MO YNCNEHHOCTU Ha pasHbIX MybuHax bbian Hayn-
nnn Copepoda (4o 56 % B neTHWit nepuoa, Ao 59 % B okTabpe), B. longirostris (no
58 % B neTHWit nepuog), Eurytemora velox (60 % B utone 2005 r.). Mo 6uomacce Bo
BCE CE30Hbl UCCNEeA0BaHUI B YNCNO OMUHAHTOB BXxoauna D. longispina (no 83 %
B anpene, 76 % B NETHUIN N OCEHHUI nepuoabl). B anpene B uncne JOMUHAHTOB
oTmeueHa Takke B. longirostris (87 %).

B romcHOM palioHe NoKasaTenu YNCAEHHOCTU U BMOMACCHl U3MEHANNUCH NOYTH
CUHXPOHHO. fieTom 2005 r. noKasatenn obmama BblAn 3HAYUTENBHO BblLIE, Yem
B OCTa/lbHOE BPEeMsA MCCNedoBaHuit — B cpeaHem 545,6 Tbic. 3k3/m3 u 5,10 r/m3
npotue 83,2 Tbic. 3K3/m3 1 1,25 r/m3. B 2006 r. ¢ anpens no oktabpb Hanbonbluan
yncneHHocTtb (176,0 Tbic. 3K3/M3) Bbina oTMeuYeHa B Mioe, TakKe Kak u 6uomac-
ca — 2,11 r/m3. MaKkcumanbHaa YMCNEHHOCTb, OTMeYeHHas B asrycte 2005 r. co-
ctasnana 699,7 Toic. 3k3/m3, a makcumanbHaa 6nomacca — 7,40 r/m3. B 3umHumn
nepuos, nokasartesn obmamns 6biam odeHb HU3KUMKU — 1,7 Thic. 3Kk3/m3 1 0,01 r/m3.
B LLesIom No paioHy BO BCe C€30HbI OTMEYEHO HEKOTOPOE YBENMYEHME 06MAMA 300-
NAAHKTOHA C ryBUHON.

Mo YMCNEeHHOCTU Yalle BCero AOMMHMPOBanu Haynaum Copepoda, KoTopble
OTCYTCTBOBA/IN B YUMCNe AOMMHAHTOB B aBrycte u gpespane. B octanbHble nepuoabl
nx JonA B 0bLwen YNcNeHHoCTM cocTasaana ot 35 1o 66 %. B pespane sommHMpo-
BaNn becnaHumMpHble KonoBpaTkK (59 %) M3 BETBUCTOYCbIX paKoobpas3HbIX B COCTa-
BE& AOMMHAHTOB NO YNCAEHHOCTU 6blaun B. longirostris (25—73 %), D. brachyurum
(11 %). B neTHuit nepuoa cpean AOMUHAHTOB 6blM KONOBpaTKM Synchaeta sp.
(25 %), Keratella cochlearis (42 %), nocnegHasa — B palioHe BnageHus p. MHunoin
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Por B Bogoem. Mo bromacce B Uncne LOMUHAHTOB BO BCE CE30HbI, KOOME aBrycTa,
OCHOBHOEe MecTo 3aHumana D. longispina (18—62 %), B cpeaHem — 41 %. Take
B COCTaBe AOMMHAHTOB bblna B. longirostris co cpepHel pone LOMUHUPOBAHMUA
39 %. B cocTaB JOMWHAHTOB B OAMH U3 ce30HO0B Bxoaunu Ceriodaphnia pulchella
(47 % B nione 2006 r.) u Eudiaptomus gracilis (11 % B okTAbpe).

B nodseodAawem KaHase Temnepatypa M3MeHANacb B TeYeHWe roga oT 6 Ao
29 °C. KonmyecTBo BMAOB Ha OTAENbHbIX CTAHUMAX B KaHane M pasHblx rMybuHax
Konebanocb B 3HaUUTENbHbIX Npeaenax. Tak, B utone 2006 r., Koraa Ha NOBEPXHOC-
TM oTmedeHo 15 HOT, a Ha rybuHe 6 m — 27 HOT 300on1aHKTOHa. Takas e 3aKo-
HOMEPHOCTb OblNa OTMEYEHA U A1 YUCEHHOCTU U BMomMacchl: NokasaTenm obu-
/M BO3pacTanu Ha rmybuHe 3 M No cpaBHEHUIO € NoBepPXHOCTbO (0T 50,0 ThiC. Ao
217,0 Tbic. 3k3/m3 1 o1 0,30 A0 5,40 r/m3), a 3aTeM HECKONbKO CHUXANNCh Ha y-
61He 6 M. YKasaHHble 3HaueHUA 06UAMA BblIM MAKCMMaIbHbIMKU B NMOABOAALLEM
KaHase 3a BeCb Nepuoj uccnefoBaHuit. MUHMMaNbHble NMoKa3aTenn OTMeYeHbl
B peBpane — uncneHHoctb 1,2—2,0 Tbic. 3k3/Mm3, Buiomacca — 0,01—0,03 r/m3. B
BECEHHWUIN N OCEHHWUIT NepPUOAbl 3aKOHOMEPHOCTb YBENMYEHUA 0b6uana ¢ rybuHon
TaKXKe COXpaHaAnacb. B cocTaBe LOMWHAHTOB B SIETHUI Nepuog bblan Haynaum u
monogb Copepoda, B. longirostris, D. longispina, a Tak:e Benurepbl gpencceHol. B
¢deBpane Npu BbICOKOM YPOBHE AOMUHUpPOBaAHMA (36—61 %) npeobnasanu Hayn-
nuu, becnaHumpHble KonospaTtku, D. longispina, Acanthocyclops viridis. B anpene
B YMcno gomuHaHToB (8o 47 %) Bxogunu D. longispina, B. longirostris, Haynnuu u
konenoauTtbl Copepoda u KonospaTku Polyarthra vulgaris.

B paiioHe 8bix00a omeo0dsaue20 KaHaAA U B CAMOM OTBOAALLEM KaHasle Temne-
paTypa BoAbl, ECTECTBEHHO, Oblna camMol BbICOKOM ANA BCEN CUCTEMbI, AOCTUIAA B
netHui nepuog, 37 °C. Ons nokasatenein obuamns 6biam BbipakeHbl 3HaYUTENbHbIE
Ce30HHble KonebaHusa, 0CoObeHHO AN1a YncneHHocTn. Hanbonbline ee 3HaYyeHUs —
179,0 TbiC. 3Kk3/M? OTMeYeHbI B 1eTHUIA nepuog, 2006 r., a MakcMMasibHble 3HaYeHns
6uomacchl 6blM 3aperncTpmpoBaHbl B MtoHe 2005 r. — 6onee 11,36 r/m3. B anpene
1 uione buomacca He npesbiwana 2,80 r/m3. BbicokMe 3HaYeHMsa Bromacchl Hbian
CBAA3aHbl C AOCTAaTOYHO 60/1bLION YMCAEHHOCTBIO (A0 15,0 Tbic. 3K3/M3) OTHOCKTE Nb-
HO KpynHbIX D. longispina.

Ons omeodawe2o KaHana 6bINO XapaKTePHO A0BO/IbHO BbICOKOE AOMUHUPO-
BaHWe otaenbHbix HOT. Tak, B ¢deBpane 83 % oT obuwen yncneHHoctTm n 74 % ot
obuwei buomacchl coctaBasanm becnaHuMpHble KonospaTku. B mioHe 2005T. no
6Momacce 3HauUTENbHO AOMUHUPOBana B. longirostris (81 %). TakxKe B 4Mcno Ao-
MWHAHTOB B OTBOAALLEM KaHaje BXOAMM Haynaum u Konenoautel Copepoda, Be-
nvrepsl gpeiccensl, D. longispina.

BaKHbIM acneKkToM B MCCAeAO0BaHWM 300MaHKTOHA BOAOEMa-OXNaauTens
XA3C 6b1710 M3y4YeHME KOIMYECTBEHHbIX XapPaKTEPUCTUK U MPOCTPAHCTBEHHOIO pac-
npeaeneHns senurepos apeicceHbl. Obuave BennrepoB B pasHbIX palioHax U B
pa3Hble Nepuoabl 3HAYUTENbHO pasnmMyanock. C yBenMyeHnem TemnepaTtypbl Ux
KONMYECTBEHHbIE NOKasaTenn cHuMxKanucb (puc. 4.3.3). OTHOCUTENBHO BbiCOKME
NoKasaTenn YNCIEHHOCTM BEINTEPOB B 30HE MaKCMMa/bHbIX TEMNEPATYP, BEPOAT-
HO, CBA3aHbl C TPAH3UTOM MX Yepe3 OTBOAALLUN KaHa.

J0oBONbHO He3HauuTeNbHble N3MEHEHNA TEPMUYECKOTO PEXMMA NPUBOAAT K
M3MEHEHMAM YMUC/IEHHOCTU BE/INTePOB Ha MOPAAOK BennuuH. Ecam npu T/T =

max

0,70—0,78 uncneHHocCTb cocTasaana nopaaka 10—100—1000 3k3/m3, To npu «yaa-
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Puc. 4.3.3. 3aBUCUMOCTb YNC/IEHHOCTUN BENUTe- 10° T
pPOB ApeicceHbl B NIAaHKTOHE BOAOEMaA-0X/a- —TTTTe T
antena XA3C oT «TepMUYECKOM yaaNeHHOCTM» . f ® o
(T/T__) B neTHuit nepuog 2006 r. MyHKTUPOM % 10° [ s
BblAe/N1eHbl FPaHuULbl MOA 3HAYEHUI E |. s ®
™ 4n3 |
Sl I A .
neHHoctu» 0,65 — nopaaKka OecATKoB § I ° .
M coTeH Thicady. B obnactn «ypaneH- I 101 I LY
Hocth» 0,75 AonA Benurepos coctas- 9 | el _
nana0,1—1%, as obnactn 0,65 — pe- 7 T 1
CATKM NPOLLEHTOB 06LLE YNCAEHHOCTH i l I
300M/IaHKTOHa. I I
YTo KacaeTcAa BAMAHUA Temneparty- 10° ' : L .

|

pbl HA MOKa3aTenn obuanA BCEro naaH- 0,5 0,6 07 08 09T/Tns
KTOHa, TO 34,eCb 3aBUCMMOCTb BblNa AOCTaTOMHO C/IOXKHOM. YUnTbIBasA TO, YTO 06M-
ine 300MNaHKTOHA, KaK U APYrux 3KOTOMUYECKMX rpynn rmapobuMoHTOB, 3aBUCUT
He TO/IbKO OT TEMMNEepPaTypbl, HO U OT ApYrnx GaKTOPOB, 3aBUCUMOCTUN He Bbln Bbl-
pasKeHbl YETKO, TOYKM 3HaYEeHUI 06pPa30oBbIBaAM NOAS C OONBLWNMM UAU MEHBLUIUM
cryuieHmem (pwuc. 4.3.4, 4.3.5). B atoi cuTyaummn ornbatoliaa none Todek Kpusas
OaeT NpeAcTaB/ieHue o cyllecTBylollen 3aBnucumocTn (MBaHoBa, 1987).

Hanbonblias yncneHHocTb oTMevanacb B guanasoHe Temnepatyp 18 °C (Bce
nose To4yek) n 23 °C (ocHoBHOe nosie Touek). Buomacca Tak»ke Bo3pacTtana Ao 20—
22 °C, a 3aTemM CHMKanacb. Takum obpasom, nokasatenn obunmnsa HambosbluMMK
6b1n B cpefHel YacTn TEPMUYECKOTO AMana3oHa. ITO e OTMEeYaNocChb U B 3aBU-
CUMOCTU MoKasaTtenen obunmns B rpagMeHTe OTHOCUTENbHOM TeMnepaTypbl: MakK-
CMMYM OTMeYasica Npu 3HaYeHnu T/Tmax oKoso 0,8. TepmuMYeECKUIA pexMm onpese-
NAN He TONbKO yPOBEHb 0OUNA 300MNAHKTOHA, HO M U3MEHEHUSA B CTPYKTYpPE BCEN
rPYNnMpPOBKM, KOTOPas MOXKET BbITb BblpakeHa NokasaTesiem pasHoobpasusa. Mpwm
€ro CHUXeHUN CTPYKTypa coobuects ynpolaetca (Anmmos, 2000).
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Puc. 4.3.4. YncneHHOCTb 300MN/71aHKTOHA B AMana3oHe TemnepaTyp, OTMeYeHHbIX 3a nepunog 1998 —
2011 rr. B oBanax AnanasoHbl 3MMHUX U MaKCUMasbHbIX TemnepaTyp (B OTBOAALLEM KaHane)

Puc. 4.3.5. buiomacca 300NN1aHKTOHA B AMana3oHe TemnepaTtyp, OTMeYeHHbIX 3a nepuog, uccneno-

BaHWUM
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1,9 Puc. 4.3.6. V3meHeHMe TaKCOHOMMYECKOro

o1
pa3Hoo6paaMﬂ 300MNN1aHKTOHa B AuanasoHe

18 =2 | 3HaueHui «Tepmmdeckoil yaaneHHoctu», T/T
517 a3 | B Bogoeme-oxnagutene XA3C: 1 — WIOHb
% 16 +4 : | 2005r., 2— asryct 2005r., 3 — despanb
E ’ 45 2006 1., 4 — anpenb 2006 1., 5 — ntonb 2006 1.,
S 15 06 ‘\ 6 — oKTABPbL 2006 T.

T14
1,3 L [Ons pasHoobpasus, paccunmTaHHoO-

| 1 1 1
04 05 06 07 08 Moo oo 6romacce, b6blia xapakTepHa 4o-

CTATOYHO CXOAHAA AMHAMMUKA, OAHAKO C 6ONbLIMMK KoNebaHUAMM CpeaHNX No Bo-
Joemy 3HayeHuin — ot 1,588 + 0,143 6ut/r (anpensb 2006 r.) Ao 2,655 + 0,071 6ut/r
(aBryct). OceHblo pasHoobpasme 300MNAHKTOHA, pPaccunTaHHoe no Buomacce, B
cpeaHem no BogoemMy CHuKanocb. KoadduumneHT Bapmaumm CV 6bin MeHbLWUM B
utonie n asrycte. MNpu HU3KKMX TemnepaTypax pasHoobpasme HbIN0 AOCTAaTOYHO Bbi-
COKWMM B CBSI3U C BbICOKOW BbIPaBHEHHOCTbIO MPU HU3KOM BUAOBOM boraTcTee. Hus-
KMM 6bIN0 pasHoobpasme 1 Npu HanbonblINX TemnepaTypax.

TakcoOHOMMuecKoe pasHoobpasue B AuanasoHe 3HaueHuid T/T  msmeHanocb
TaKMM 06Pa3oMm, YTO NoJie TOUEK MMENO CYLLECTBEHHOE CMELLEHNE K MaKCUMyMy B
30He 3Ha4YeHuM T/Tmax oKkosio 0,75. Takoi xo4, U3MeHeHUA TaKCOHOMMYECKOTO pas-
HOO06pa3mA bbl1 XOPOLLIO BUAEH B ONpeae/eHHble CE30HbI, Hanpumep, B anpene. Mo
OaHHbBIM UIOHA N OKTABPA OTMEYEHO CHUXEHWE TAKCOHOMMYECKOTO pa3Hoobpasuns
B AManasoHe 3HayYeHumn T/Tmax ot 0,75 go 0,9. TakcoHOMUYecKoe pasHoobpasue B
YCI0BUAX MaKCMMAJIbHbIX TEMNepaTyp Obl1o Bbille OXKMAAEMbIX NPU IKCTPanona-
LMK 3aBUCMMOCTM OCHOBHOTO NoAsA Touek (puc. 4.3.6). Mpu akcTpanonaumm Habto-
AaeMblX 3aBUCMMOCTelM B 06/1aCTU BbICOKMX TeMMepaTyp AOAXKHbI Oblan AaTb 3Ha-
YyeHUA TaKCOHOMMYECKOro pasHoobpasmsa okono 1,3 6UT/TaKCOH, B TO Bpems Kak
OHO 6b1N10 OT NonyTopa no4ytn 4o 1,8 6ur.

Mony4yeHHble AaHHble NO3BONAIOT CAeNaTb 3aKNOYEHME O TOM, YTO pasHoobpa-
3Me CoobLLEeCTB 300MN1aHKTOHA, Ero CI0¥KHOCTb BO3PACTAET C YBE/IMYEHNEM TemMe-
paTypbl, 0OAHAKO, 4O ONpeAeNeHHOro ypoBHs. Mpu NosbilWeHUN TemnepaTypbl 40
27—28 °C pa3Ho0bpasme CHUKaNoCh.

BoNbLLOI MHTEPEC BbI3bIBAIOT MHTErPasibHble MOKa3aTeIn 300M/1aHKTOHA, KOTO-
pble NO3BONAIOT OLLEHUTb Ero PO/b B IKOCUCTEME BoAgoeMa B Lienom. Mmetowmecn
[JaHHble NO3BO/INAY CAeNaTb PacyeTbl 3aMaca 300MN1aHKTOHA U ero MHTErpaabHbIX
bYHKLMOHANbHbIX XapaKTepucTUK. Bomacca 300M1aHKTOHa Mo ybUHE NPaKTu-
YeCKM BO BCE Ce30HbI U roAbl UcCAe0BaHUIA pacnpeaennanacb Takum obpasom, 4To
OT NOBEPXHOCTM A0 rMybuHbI 3 M OHa HECKO/IbKO BO3PacTasa, a 3aTemM CHU¥Kanaco.
Mexay nsobatamm 0—3 m HaxoauTcs okosio 30 % Bcero o6bema Bogoema, TO ecTb
60/bLIas YacTb 06bEeMa NpUXoAUTCA Ha FYyBbUHbI 3—12 m, HO BMomacca ¢ rybumHom
CHUKaeTcs, npuyem bonee pesKo, yem BospacTaeT Ha rybuHax 0—3 m. OCHOBHoOe
Konnyectso npob 6bino oTobpaHo Ha rybuHax 0—5 m. Takum obpasom, MOXKHO
NPWHATb, YTO ANA ONpesesieHns 3anaca MoXKeT bbITb NpUHATa cpeaHAaa Buomacca
Ha BOZOEM /19 BCero ob6bema Bogoema.

MokasaTenb cpeaHen ANA BCero Bogoema bMomacchl AaeT A0CTaTOYHO Npuban-
3uTesibHoOe npeacTaBaeHne 06 06MANM 300MN1aHKTOHa B BOAOEME B LEE/IOM, HO NMO3BO-
NAeT AenaTb BblBOAbl OTHOCUTENIbHO OBLLMX TEHAEHLMIA Pa3BUTMA 300M1aHKTOHa. 3a
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Puc. 4.3.7. 3anac 300- 1800
nNaHKTOHa B BoJOeMe- 1600
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BECb NEPUOA UCCNEN0BAHNI, KaK OblN10 Bbile OTMEYEHO, MOMKHO BbIAE/IUTb HECKOJIbKO
YPOBHel cpeaHelt bBromacchl 300M1aHKTOHa. B 6onbluei YyacTn neprMoaos ncciegoBa-
HMA cpeaHan buomacca 6bina B Npegenax 1—3 r/m3. B 3umHMiA nepuog cpegHan 6uo-
Macca 300MN1aHKTOHA OYeHb HM3Ka, Ha ABa NOPALKA HUXKe APYrMX CE30HOB.

Ucxops 13 cpeaHelt buomacchl, onpesennan pasosblit 3anac 300MN1aHKTOHa B
BOAOEME B Pas/iMyHble nepunoabl GyHKLMOHUPOBaHUA Bogoema (puc. 4.3.7). Mony-
YeHHble AaHHble NO3BONAIOT BblAENNTb HECKO/IbKO YPOBHEM 3TOr0 NOKasaTens.

MWHUManbHbLIN ypoBeHb — 2,5—3,7 T 300N1aHKTOHA Ha BOAOEME OTMEYEH B
3MMHWIA Nepnog,. BO3MOXKHO, He y4TEHO HEKOTOPOe yBeiMyeHne brMomacchl 1 3ana-
Ca B 30HaX HENOCPeACTBEHHOTO BAUAHMA NOAOrPEBA COPOCHbIX BOA, TEM HE MEHEE,
3TO He AONKHO CYLEeCTBEHHO M3MEHUTb OOLLMI NOKasaTeNb.

Cnepylolwmii ypoBeHb, BCero Ha NopsaoK sbiwe — 37,5—87,9 T, bbln oTme-
yeH B ceHTAbBpe 2008 r. CheayeT OTMETUTb, UTO 3TO 6bl10 oKkono 30 % oT 3anaca
B8 utone. Ecam BbluecTb M3 MaKCMMaNnbHOW OLEHKM 3amaca MAA MUHUMAJbHbIE
3HAYEHUA OLEHKN CeHTABPA, TO pasHMLLa cOCTaBMT 0Koo 200 T. ITO 3HAUUTEIbHOE
KO/IMYECTBO OPraHM3MOB NJIAHKTOHA A0/KHO 6bI10 BbITb NOTPebAeHO NNaHKToda-
ramu, 4enoHUpPoBaTbCA AW NOABEPrHYTbCA AECTPYKLMM B Bogoeme. Cheayowmm
ypoBeHb — 0T 150 (MMHUMaNbHble 3HaYeHuA) Ao 550 T (makcumanbHbie). Cheayet
OTMETUTb, YTo B 2006 I BECHOM, IETOM M OCEHbLIO 3anac 300MNAHKTOHA MMen Ao-
BOJIbHO CXOAHble 3HaYeHnAa — 123—323 1, Ho B 2005 r. pasHMUa MmexAay 3HaYeHu-
AMM MaKCMMa/IbHOW OLLEeHKM 3anaca B MIOHE U MMHUMA/IbHOM B aBrycTe COCTaBMNa
654 1. PasHMUa mexay 3anacom B oceHHuM nepuog 2007 r. n B utone bblnia euwe
6onblwe — 1452 1. 9TO CBMAETENLCTBYET O BECbMA AMHAMMYHbIX NpoLLeccax, npo-
NCXOAALLMX B NENArMvyeckor NoacucTeme sKOCMCTEMbI BOAOEMA-OXNaamTens. Yer-
BepTbIi ypoBeHb — oKono 600—700 T, u Hanbonbwnini — okono 1400 T.

3HaunTeNbHAA YacTb OPraHM3MOB MNAHKTOHA NOAYYAtOT NULy nyTem GuabTpa-
uMm BoAabl. Mo3aTomy onpaBAaHHO ANA OLEHKU GUNLTPALMOHHOM aKTUBHOCTU UC-
Nonb30BaTb 06LLY0 BUOMACCY 300MNAHKTOHA, NPUYEM, KaK bblno nokasaHo (fyTens-
maxep, Anumos, 1979; lytenbmaxep, 1986), ckopocTb GUALTPALUM CYLLECTBEHHO
CHUWXKaeTcs Npu NoBbllWEeHMM TPOHOCTU Bogoema. B me3oTpodHbIx Bogoemax npu
6uomacce 1,0—2,0 mr/am® dunbtpaumsa cocrasnset 0,25—0,15 am3/mr-cyt. Cyas
no 06MANI0 300MNAHKTOHA, Bogoem XADC MOXHO OTHECTU K Me30TPOdHbIM BOAOE-
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Mam 1 BbIbpaTb CpeaHMii NoKasaTeslb CKOPOCTU dunbTpaumum 0,15 am3/mr-cyT ans

6onblmHcTBa Nnepunoaos, n 0,1 — gns urona 2007 r.

Konunuectso npodunabTpoBaHHOM 300N1aHKTOHOM BOAbI, COMIAaCHO NPOBeAEeH-
HbIX pacyeToB (puc. 4.3.8), oueHb 3HauMTeNbHO. OpraHNU3Mbl 300M1aHKTOHA MOTYT
NpodUALTPOBATL B CYTKM KOANYECTBO BoAbl, paBHoe oT 0,4 % (B 3MMHMI1 nepuog),
24 % (B neTHWit nepunog) oo 110 % Bcero o6bema, B cpegHem 3a Becb Nepuos mc-
cnepfoBaHuii — okono 39 % 1. MakcMmasbHble 3HaueHUsa GUAbTPaLUK CBA3AHbI C
MaCCOBbIM Pa3BUTMEM KPYMHbIX BETBMUCTOYCbIX PaKoobpasHbIx. BeposaTHee Bcero,
MX NOMNYNALUN C O4EHb BbICOKMM 0bMIMEM He ABAAIOTCA NOCTOAHHbIMU BO Bpeme-
HU U, TaKUM 06Pa3OM, MOKHO NosaraTb, YTO OPraHNU3Mbl 300MNAHKTOHA 0ObIYHO
NpodUNLTPOBLIBAIOT B CYTKM KOAMYECTBO BoAbl, paBHoe oT 30 no 70 % obbema
Bogoema. CneayeT TakKe OTMEeTUTb onpefeneHHY0 CeNIeKTUBHOCTb OPraHU3MOB-
bUNBTPATOPOB OTHOCUTENBHO MX NULLM. TaK, HAMK HabnoAaNNC AOCTAaTOYHO 3Ha-
YUTENbHbIE CKOMIEHUA KPYMHbIX KOOHUIN CUHE3eNeHbIX BOAOPOCAEN NAaHKTOHa
npwv obLLeM NOBbILLEHUM NPO3PAYHOCTU BOAbI, YTO CBUAETENLCTBYET O cnabom not-
pebneHnmn punbTpaTopaMm NAAHKTOHA STUX KOJIOHWIA.

®PuNbTPaUMOHHAA aKTMBHOCTb 300MJAHKTOHA MOMET PacCMaTpmMBaTbCA KaK
BaXKHbIM GAKTOP CHUMKEHWUA BMONOTMYECKMX NMOMEX, CBA3AHHbIX C MOCTYN/AEHUEM B
cucTembl BoAoCHabxeHus A3C opraHM4Yeckux B3Becel.

MonyyeHHbI MaTepuan Mo WM3YYEHWUIO 300MIAHKTOHA BOAOEMa-OXnaauTens
XmenbHuuKon ASC no3BoAAET CAeNaTb CAeayoLme 3aKNI0YEHUA.

e (CocTaB 300M/1aHKTOHA BOAOEMA-OX/1AAUTENA NPEeACTABAEH LWMPOKO Pacnpo-
CTPaAHEHHbIMW BUAAMM, BUAbI-BCENEHLbl OOHapyKeHbl He BbinKn (33 UCKAtoYe-
HUEM NJIAaHKTOHHbIX JIMYNHOK BCENEHLLA — APENCCEHDI).

e B Bomoeme npu ntobbIX perrmMmax akcnayaTaumm GopmMmmpyeTca cloXKHaA Heoa-
HOpPOZAHAaA NPOCTPAHCTBEHHAA CTPYKTYpa rPyNnMpPOBOK 300M/IaHKTOHA.

¢ B 30Hax 3HaYMTENbHOrO BAMAHMA NOAOrPeBa HabatoJaeTca CHUKeHUe obunmsa
300MNaHKTOHA. OAHaKo, Ha XapaKTep pacnpesesneHns obuamna 300naaHKTOHA
CYLLECTBEHHOE B/IUAHWE OKa3blBaeT rMAPOANHaMUYECKUIA GaKToOp — TeXHOo-
reHHas UMpPKyNsaLmMa 1 BETPOBOe BO3AENCTBUE.

1 06bem Bogoema NPUHAT paBHbIM 120 maH. m3
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4.3. 300NIAHKTOH

e OueHKa pasoBOro 3anaca 300M/JaHKTOHA MOKa3blBaeT ero 60/blUy0 3HAYK-
MOCTb B 3KocucTeme. OpraHn3mbl 300M1aHKTOHaA, B MePBYIO0 o4yepeapb 3a cYeT
KPYNHbIX BETBUCTOYCbIX, CYLLLECTBEHHO BAUAIOT Ha NPOLLECChbl OCBET/IEHUA BOAbI
3a cyeT cBoen PpUAbTPALMOHHOM aKTUBHOCTU, NPOPUALTPOBbIBAA 06bEM BOAbI
B CYTKM, COMOCTaBMMbIN C 06 bEMOM BOAOEMA-OXNAAUTENA, @ TaKXKe ABAAIOTCA
YacTbio KOPMOBOW 6a3bl pbib (0cobeHHO mosioau).

e JINUMHKM ApeicceHbl BCTPeYaloTCa B MIaHKTOHE MOCTOAHHO, B Ten/ioe Bpems
roga ux obunune agocturaert 3Ha4YUTEIbHOM BEIMYUHbI. He BbIAB/IEHO YETKUX M-
KOB UX YUCNEHHOCTU, TO €CTb OCegaHne TMYNHOK 1 GopMMUpPOoBaHME NPesnochl-
JIOK BUOIOrMYECKUX MOMEX MOXKET NPOAOKATLCA ANUTENLHOE BpeMa (BeponAT-
HO, C anpensa-mas no oKTAbpb).

4.4. AOHHBIE rPYNMNPOBKN

B BOg0EMAX-0XNa4UTENAX AOHHbIE FPYNNUPOBKM ABAAIOTCA
O4HOW M3 BayKHEMNLLMX YacTen skocmcTembl. CocTaB 6€CnO3BOHOYHbIX LLOHHbIX Fpyn-
NMUPOBOK B HWUX NPeACTaBNeH B OCHOBHOM LUMPOKO PacnpoCTPaHEHHbIMU BUAAMM
(KyuypraHckuit..., 1973, Tmgpoburonorusa..., 1991, dkocuctema..., 2008). BarkHbiMM
dakTopamn bopmmnpoBaHUsA 3006eHTOCa ABAAIOTCA HaZiMUMe TedeHun, Tepmuyec-
KaA HarpysKa, xapaKTep /10Xa BoJoema M rpyHTOB. BbicOKaa TemnepaTypa Nnpuso-
OUT K 3HaYUTENbHOMY CHUMKEHUIo boraTcTBa U 06unma 3oo06eHToca (KanmHmyeHKko
n ap., 1998, Cunaesa u ap., 2000, CnenHes n ap., 2007).
UccnepoBaHusa 3006eHTOCa Bogoema-oxnagutensa XA3C npoBoanan B neTHue
nepuoabl 1998, 1999, 2001, 2005—2009 rr.; B 2006 1 2007 rr. 6bInK NPOBEAEHbI
NoCe30HHble UccneoBaHUA.

4.4.1. 06 as xapaKkTepucTMKka 3006eHToCca
Bogoema-oxnagurens XA3C

3a nepuog 1998—2009 rr. B 3006eHTOCE BO XA3C ot-
medyeH 141 HOT 6ecno3BOHOYHbIX (M3 HWMX 95 — onpeaeneHbl A0 BuMAa) U3
19 TakcoHOMMYeckux rpynn (Tabn.4.4.1.1). B oxnagutene obutaetr oguH BUA,
apeiicceHbl — Dreissena polymorpha, Kpome Hee, Apyrux NpeacTaBuTeneit NoHTo-
KaCnuMICKOro KOMMieKca He OTMeYeHo. B 3006eHTOCE 3aperncTpupoBaHO HECKO/b-
KO BMAOB-BCE/IEHLIEB: BPIOXOHOIMIA MONAKOCK Ferrissia sp., peaknin ana YKpauHbl
BuA, rybok Eunapius carteri (Tpbinnc v ap., 2009); nonmnbl NpecHoBOA4HOM Meay3bl
Craspedacusta sowerii, 3T1 BUAbl BCTPEYEHbI B MOCENEHUAX APENCCEHDI.

B nepsbiit nepuog, uccneaosaHnii (npu pabote ogHoro 61o0ka A3C), obliee Takco-
HoMM4YecKoe boraTtcTBo 3006eHToca coctasnsano 87 HOT (ot 30 HOT — oceHbio 1999 .
0o 61 HOT — netom 2001 r.), KONMYECTBO TaKCOHOMMYECKMX rpynn — 11—14 (1998,
1999) 1 18 — B 2001 r. Hanbonee 6orato 6bINU NPEACTABNEHbI IMYUHKN XMPOHOMUA,
(9—14 HOT) v onuroxetbl (11—20 HOT). TakcoHoMMYecKoe 6OraTCcTBO B IETHWIA Nepu-
0p, Ha OTAEe/bHbIX CTaHUMAX Konebanock ot 2 Ao 37 HOT. B noasoasLem KaHane 6bi10
3aperncTpMpoBaHO NocesieHne ABYCTBOPYaTbIX MOJIOCKOB cem. Unionidae, KoTopoe
coctoano us Unio tumidus, U. pictorum, Anodonta cygnea v A. piscinalis.
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Tabauya 4.4.1.1. Cnucok HOT 3006eHTOCa Bogoema-oxnagutens XAEC.

Ne TaKcoHbI 1998—2001 rr. | 2005—2009 rr.
Spongia
1 |[Spongilla lacustris L. + +
2 |Eunapius carteri (Bowerbank) +
Hydrozoa
3 |Hydra sp. + +
4 |Craspedacusta sowerbii Lankester +
Turbellaria
5 |Planaria torva Schulz. +
6 [Nematoda sp. + +
Oligochaeta
7 |Chaetogaster sp. +
8 |Chaetogaster diaphanus (Gruith) +
9 |Pristina sp. +
10 |P. aequiseta Bourne + +
11 |P longiseta Ehrenberg +
12 |Dero sp. + +
13 |D. digitata (O.F.M.) +
14 |Stylaria lacustris (L.) + +
15 |Ophidonais serpentina O.F.M. +
16 |Vejdovskiella comata (Vejdovsky) + +
17 |Slavina appendiculata (d’Udekem) +
18 ([Naididae sp. + +
19 |Nais sp. + +
20 |N. pseudobtusa Piguet + +
21 |N. barbata O.F.M. +
22 |N. elinguis O.F.M. + +
23 |N. pardalis Piguet +
24 |N. bretscheri Michaelsen +
25 |N. communis Piguet + +
26 |Uncinais uncinata (Oersted) +
27 |Aulodrillus limnobius Bretscher +
28 |A. pigueti Kowalevsky +
29 |A. pluriseta (Piguet)
30 |Tubificidae sp. juv. + +
31 |[Tubificidae sp. juv. c BONOCHbIMM LWETUHKAMM + +
32 |Limnodrilus sp. + +
33 |L. claparedeanus Ratzel + +
34 |L. helveticus Piguet +
35 |L. hoffmeisteri Claparede + +
36 |Tubifex newaensis (Michaelsen) +
37 |Psammorictides albicola (Michaelsen) + +
38 |P. barbatus (Grube) + +
39 |Potamotrix hammoniensis (Michaelsen) +
40 |Isochaetides michaelstni (Lastockin) +
41 |Enchytraeidae sp. + +
42  |Lumbriculus variegatus (O.F.M.) +
Hirudinea
43 |Hirudinea juv. +
44  |Glossiphonia sp. +
45 |G. heteroclita (L.) +
46 |G. complanata (L.) +




4.4. JoHHble rpynnmMpoBKM

MpodomiceHue mabn. 4.4.1.1.

Ne | TaKCOHbI | 1998—2001 rr. | 2005—20009 rr.
Hirudinea
47  |Hemiclepsis marginata (O.F.M.) + +
48 |Helobdella stagnalis (L.) + +
49 |Erpobdella sp. +
Crustacea
50 |Ostracoda gen. sp. | + | +
Isopoda
51 |Asellus aquaticus L. ‘ ‘ +
52 |Hydracarina sp. + +
Insecta
Megaloptera
53 |sialis sp. | + |
Odonata
54 |Ischnura elegans (van der Linden) +
55 |Platycnemis pennipes (Pall.) +
56 [Libellulidae sp. +
57 |Coenagrionidae sp. +
Ephemeroptera
58 |Ephemeroptera juv. + +
59 |Caenis sp. + +
60 |C. lactea (Burmeister) +
61 |C. macrura Stephens +
62 |C. horaria (L. + +
63 |C. robusta Eaton +
64 |Cloeon dipterun (L.) +
65 |Hemiptera juv. +
66 |Micronecta sp. + +
Trichoptera
67 |[Trichoptera juv. +
68 |Cyrnus flavidus McLachlan + +
69 |Ecnomus tenellus (Rambur) + +
70 |Polycentropidae sp. +
71 |Oecetis ochracea (Curtis) +
72 |Agraylea multipunctata Curtis +
73 |Hydroptila tineoides Dalman +
74  |Orthotrichia tetensii Kolbe + +
75 |Leptoceridae sp. +
76  |Neuroclepsis bimaculata (L.) +
77 |Limnephilus sp. +
78 |Mistacides nigra (L.) +
79 |Coleoptera larvae +
80 |Hydrous sp. +
Chironomidae
81 |Chironomidae juv. + +
82 |Tanipodinae sp. +
83 |Ablabesmyia gr. monilis L. + +
84 |Procladius ferrugineus Kieff. + +
85 |P. gr. choreus Mg. + +
86 |Orthocladiinae sp. +
87 |Cricotopus gr. silvestris Fabr. + +
88 |Psectrocladius psilopterus Kieff. +
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lpodomiceHue mabn. 4.4.1.1.

Ne TaKcoHbI 1998—2001 rr. | 2005—2009 rr.
Chironomidae
89 |Micropsectra sp. +
90 |[Lymnophyes transcaucasicus Tshern. +
91 |Propsilocerus paradoxus Lindstrom + +
92 |Corinoneura sp. +
93 |C. celeripes Winn. + +
94 |C. scutellata Winn. +
95 |Tanytarsus gregarius Kieff. + +
96 |Cladotanytarsus mancus Walker + +
97 |Paratanytarsus lauterborni Kieff. + +
98 |Rheotanytarsus exiguus Johannsen + +
99 |Cryptochironomus defectus Kieff. + +
100 |Parachironomus pararostratus Harnisch + +
101 |Chironomus plumosus L. + +
102 |Endochironomus impar (Walker) +
103 |E. albipennis Mg. +
104 |Cryptocladopelma viridula (Fabr.) + +
105 |Demicryptochironomus vulneratus Zetterstedt +
106 |Limnochironomus nervosus Staeg. + +
107 |L. tritomus Kieff. +
108 |Polypedilum gr. nubeculosum Mg. + +
109 |P. gr. convictum Walker + +
110 |P. gr. bicrenatum Kieff. + +
111 |Pentapedilum gr. exectum Kieff. +
112 |Glyptotendipes gripecoveni Kieff. + +
113 |Leptochironomus tener (Kieff.) + +
114  |Parachironomus vitiosus Goetghebuer +
115 |[Lipiniella arenicola Schilova +
116 |Stictochironomus histrio Fabr. + +
117 |Microtendipes chloris Mg. + +
118 |Diptera gen. sp. + +
119 |[Chaoborus sp. + +
120 |Psichodidae sp. +
121 |Palpomyiinae sp. +
122 |Scatopse hotata L. +
123 [Heleidae (Ceratopogonidae) sp. + +
124  |Atrichopogon sp. +
Bivalvia
125 |Anodonta sp. + +
126 |A. cygnea (L.) +
127 |A. stagnalis (Gmelin) +
128 |A. piscinalis Nilsson +
129 |Unio sp. +
130 |U. tumidus Philipsson + +
131 |U. pictorum (L.) + +
132 |Dreissena polymorpha (Pall.) +
133 |Cycladidae sp. + +
Gastropoda
134 |Lymnaea sp. + +
135 |L. ovata (Draparnaud) +
136 |Ferrissia sp. +
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OKoH4YaHue mabn. 4.4.1.1.

Ne | TaKCOHbI | 1998—2001 rr. | 2005—20009 rr.
Gastropoda
137 |Physa fontinalis (L.) + ‘ +
138 |Planorbidae sp. + +
Bryozoa

139 |Paludicella articulata (Ehrenberg) +

140 |Plumatella emarginata Allman +

141 |P. fungosa Pallas +

Bcero 87 117

Ha 6onblieit YacTn oxnaguTens 3006€HTOC He OTINYANCA BbICOKMM BUAOBbLIM
6oratctBom M 6bIn NpeacTasneH B ocHoBHom Nematoda, Tubificidae, Ostracoda u
Chironomidae. Hanbonee BbicOKOW B Bogoeme (B cpegHem 3a Tpu roga) bbina BcTpe-
YaeMOoCTb PaKyLWKoBbIX pakos (77,9 %), Ch. plumosus (75,7 %), HemoToga, (68,0 %) u
Tyoudunung, (60,5 %), ocTasbHble TAaKCOHbI BCTPEYANIUCH JINLWb HA HEKOTOPbIX CTaH-
umnAx. MMHMManbHbiM KonmdectBom HOT xapaKTepu3oBasnCh CUAbHO 3aUNEHHbIE
FPYHTbI C 6ONbLIMM KOZIMYECTBOM PACTUTE/IbHbIX OCTAaTKOB B CEBEPHOM U 3aMagHOM
palioHax, a MaKCMManbHbIM — 3auU/IeHHbIE NeCKM BOCTOYHOTO U HOXKHOMO PaliOHOB.
Ha npunaoTUHHbLIX yyacTKax (KBagpat b-1, cm. puc. 3.1.1), Ha NecKax, KayecTBeH-
HbI cOCTaB 3006€HTOCA HECKO/IbKO OTAMYANCA OT APYruxX y4acTKOB OXnaauTens:
3/,eCb NOJIHOCTBLIO OTCYTCTBOBA/IN ONIMTOXETHI, @ Hanbonee 6orato HbINM NpeacTaB-
NIeHbI IMYMHKN XMpoHoMuU, (neto 1999 r.). MakcMManbHbIM TAKCOHOMUYECKUM 60-
raTCTBOM XapaKTepM30Ba/ICA y4acTOK BNageHUA B oxnaautenn p. MHuaown Por, roe
LWebEeHOUYHDbIA TPYHT U HAa/NMYME MOCTOSHHOINO TeYEHMA CO34at0T cneunduyeckue
HeTUNUYHblE aNn BeHTann oxnagutenn ycnosuma. ToNbKO 34eCb HblNM 3aperucTpum-
pOBaHbl TMAPbI, 'YOKU, IMYNHKM }KYKOB, PYYEMHUKOB M KJOMOB.

Mocne BBOAa B 3KCM/IyaTauMIi0 BTOPOro 3Heprob6sioKa v nocne BCesieHUs
ApencceHbl 06LWMn cncok 6ecno3BoHOYHbIX 3006eHTOCa HacumTbiBan 106 HOT s
20 rpynn (netHue nepmoabl 2005—2009 rr.). Hanbonbwmnm KOIMYECTBOM TaKCO-
HOB, KaK 1 B NepBbil Nepunoa, XapakTepmnsoBaamucb IMYNHKK XMpoHomug, (31 HOT)
n onuroxetbl (29 HOT). OTHOCKUTENIbHO NEPBOro NEPUoaa YBEANUYNIOCh KOIMYECTBO
HOT nusBOK, IMYMHOK CTPEKO3, NOAEHOK U py4ernHUKOB. ObLLee KONNYECTBO TaK-
CcoHoB 6ecno3BoHOYHbIX B 3006eHTOoCce Bo3pocno go 82 HOT netom 2006 r., a 3aTem
HEeCKO/IbKO CHU3mnock B 2007 1. YmeHblweHue Konnyectsa HOT B 2007 r. 66110 OT-
MeYeHO BO BCEX PANOHAX OXNAAUTENA U MOXKET 0OBACHATLCA GaKTOpPamM, CBA3AH-
HbIMM C €ro aKcnayaTaunen (B YaCTHOCTU, CHUMKEHUE YPOBHA BOAbI B BogoeMe). B
2008 1 2009 rr. konnuvectso HOT so3pocsno (puc. 4.4.1.1).

B cpepHem 3a mepuopg uccienoBaHUIA BCTPeYaemocTbio Bbiwe 50 % xapak-
TepusoBanucb Tubificidae, Ostracoda, Nematoda, apeicceHa n 4 BuAa ANYMHOK
xupoHomug, (P. ferrugineus, L. nervosus, P. convictum, C. mancus). HaumeHbwnm
Konnuyecteom HOT xapakTepusoBascsa 3006eHTOC Ha 6o/1bwnx rybuHax (8—12 m)
LUEHTPA/IbHOTO M CEeBEPHOro PaoHOB, HaMBObLWIMM — 3amnaZHOro, BOCTOYHOTO U
HOXKHOrO (rny6buHa 2—4 m (puc. 4.4.1.2).

B oTBOAALLEM KaHase, B YC/IOBUAX 3HAYUTENBHOIO NOAOrpeBa, 3006eHTOC bbin
npeacTaBneH obblYHbIMW TAKCOHAaMM 6eCno3BOHOYHbIX, HaMBONbLIMM pa3HOObpa-
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Puc. 4.4.1.1. 3ameHeHne konudectBa HOT 3006eHTOCa B BOAOEMe-OXnaauTene
XA3C no roaam uccnefoBaHuii. JIMHUEN yCNOBHO pasgeneHbl Nnepuoabl 4o U nocne
BCE/IEHUA A peicceHbl
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LleHTp 3anagHbiit BOoCTOUHBIN  HOXKHbIM MNK OtK

Puc. 4.4.1.2. O6wee Konndectso HOT 3006eHTOCa NO palioHaM BOZ0EMa-0XNaam-
Tens XA3C no rogam uccnenoBaHuii (neTHMe ce3oHbl)

3MeM XapaKTepmn30BaInUCh TNUNHKN XMPOHOMUA U ONIUFOXETbI, 3aPerncTpMpoBaHbI
TaKKe TyOKM, HEMATOAbI, PaKYLUKOBbIE PAKW, JIMYMHKU PYYEMHUKOB, NOAEHOK U
ABYKPbINbIX, MLUAHKMW.
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11.2006
X.2006
IV.2006
VI1.2007
X.2007
1IV.2007
VII.2006
VII.2008
VI1.2009
VI1.2005
VII1.2001
IX—X.1999

| VI.1999
1 VI.1998

1 ]
0 CxoAacTBO, % 100

Puc. 4.4.1.3. CXxoACTBO TaKCOHOMMUYECKOro cocTaBa 3006eHTOCa BOAOEeMa-ox1aam-
Tena XA3C B nepuos uccnenosaHui

YyacToK BnageHua p. lTHunoi Por oTanMyanca TakcoHoOMUYecKon cneunduyHoc-
TblO — TOJIbKO 34€Cb BCTPEYAIMCb MIAHAPUM U MO OL4HOMY BUAY NUABOK U ONIUTOXET
cem. Naididae. Asellus aquaticus, paHee BCTpevaBLINIACA TONbKO 34ecb, B 2008 r.
OTMEYEH B APENCCEHOBbIX MOCEIEHNAX B BOCTOYHOM PalloHe U B NOABOAALLEM Ka-
Hane.

B c€30HHOM acneKTe 3HAYUTE/IbHbIX M3MEHEHWUI B BUAOBOM COCTaBe He OTMme-
YeHO, MOXHO NULLb YKa3aTb Ha Ha/iuMyMe B BECEHHE-OCEHHWIM Nepuos, HEKOTOPbIX
BMAOB JIMYNHOK CTPEKO3, PYHEMHMKOB, }KYKOB, ABYKPbI/IbIX, HE OTMEYEHHbIX B ApY-
rme nepuoabl (Hanpumep, Ischnura elegans, npeactasutenn cem. Polycentropidae
n Psichodidae). B uenom cxoactso obuimx cnnckos HOT 3006eHTOCa oxnaauTtens B
ABa nepvoaa uccnefoBaHuii 6b110 4OCTAaTOYHO BbICOKMM M cocTasnsano bonee 60 %
(puc. 4.4.1.3). Mpwn 3TOM, TAKCOHOMMYECKUIA COCTaB Pa3deNICA Ha ABa KnacTepa,
a coctas 2001 r. 3aHMMaN NPOMEKYTOYHOE NoNoXKeHMe. B aTom rogy B 3006eHTOCE
06HapyKeHbl BUAbI, KOTOPbIE BCTPEYAINCh BO BTOPOW Nepuog, nccnesoBaHnii — Ha-
npumep, nbAska Helobdella stagnalis, a Tak»e 1 HECKONbKO BUA0B IMYMHOK HACcEKO-
mbix — Libellulidae sp., Hydrous sp., Scatopse hotata, Endochironomus albipennis,
Micropsectra sp., Atrichopogon sp., He BCTpeYaBLUMecA B Apyrue nepuoasi.

TakcoHOoMMYecKoe pa3Hoobpasue 3006eHTOCa A0 BCceneHus apeiccerbl (1998,
1999, 2001 rr.) 66110 AOCTAaTOYHO HEBLICOKMM U cocTasasno 1,90 £ 0,09 6ut/HOT,
HaUMEHbLUMM BblSI0 B LIEHTPA/IbHOM U CEBEPHOM PaloHax, HaMbOMbLIMM — B tOXK-
HoM. [ocne BceneHmA apencceHbl STOT NOKasaTe/lb HE3HAYUTENbHO YBEIMUYUACA U
coctasnsan B cpegHem 2,17 £ 0,06 6uT/HOT. KoanyecTso rpynn NpakTUYECKU He n3-
meHunocb: 13—18 — B nepsbit nepuog u 14—17 — Bo BTOpoi. MNpu yBeanyeHuu
obuiero kKonmyectsa HOT Bo BTOPOM nepuog, Ux pacnpeaeneHue no TakCOHOMM-
YeCKMM Fpynnam NpoaoaKaa0 OCTaBaTbCA OTHOCUMTENIbHO PAaBHOMEPHbIM, BblpPaB-
HEHHOCTb 6bla1a AOCTAaTOYHO BbICOKOM (Bbiwe 0,8).

C yBenunyeHumem rybUHbI KONMYECTBO TAKCOHOB 3000€HTOCA CHU¥KaNoCb
(puc. 4.4.1.4). B 1998—2001 rr. c yBennyeHnem rnybuHbl 4o 6 m Konnyectso HOT
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Puc. 4.4.1.4. ameHeHune Konuyectsa HOT 3006eHTOCa Bogoema-oxnaamtens XA3C
¢ yBenu4eHvem rnybuHbl. OBasiom BblAeNEH YYACTOK BbIXOAa OTBOAALLETO KaHana

CHUWXKANOCb AOCTAaTOMHO Pe3Ko, a Ha rMybuHe H6onee 7 M — OCTaBaNoOCb OTHOCWU-
TeNbHO cTabubHbIM. B 2005—2009 rr. 3Ta 3aBMCMMOCTb Bbl1la MeHee BbipaxKeHa.
Bbicokum Konnuyecteom HOT xapaKTepM3oBaca y4acTOK BbIXO4A OTBOAALLENO Ka-
Hana, YTo MOXKeT 06BACHATLCA cneunduUHOCTbI0 BoTona (Haanune TeyeHus, no-
BbILUEHHAA TeMNepaTypa, NPUCYTCTBME 34eCb APENCCEHDI).

KonunyecteeHHble NOKa3aTenu 3006eHTOCa B OX1aauTese B NepBblii Nepuos CUIbHO
BApPbMPOBA/IM Ha PasHbIX y4acTKax (Tabn. 4.4.1.2). YicneHHOCTb 6eCro3BOHOYHbIX M3Me-
HAnacb B npeaenax 400—53890 3k3/m?, Gromacca — 0,01—64,96 r/m? n oo 740,56 r/m?
(c yyeTom 6romacchbl monntockoB cem. Unionidae). Mo KonMyecTBEHHbIM NOKas3aTeNsam
AomuHuposany Tubificidae n Chironomidae (B ocHoBHom Ch. plumosus).

B 1998 r. MaKCMManbHOM YMCNEHHOCTbIO U AOCTAaTOMHO BbICOKOW HUomaccom
XapaKTepMU30BaIUCh UANUCTbIE FPYHTbI C PAaCTUTENIbHbIMM OCTaTKaMU I0XKHOTO paiio-
Ha (h = 1,5—3 m) npu gomuHmnposarHmnn Ostracoda, Tubificidae n Chironomidae. B
CeBEPHOM M 3anafHOM paiioHax Ha MAUCTbIX rpyHTax (h = 5,5—10,0 M) yncne-
HOCTb 3HAYMUTE/SIbHO CHUXanacb — COOTBETCTBEHHO A0 7350 m 3100 3K3/Mm? npwm
AomuHunposaHun Tubificidae, a Hannume 3aeco Ch. plumosus onpeaensno oTHoOCK-
TeNbHO BbICOKYIO Bomaccy (nokanbHo Ao 25,63 r/m?). MecyaHble rPyHTbl BOCTOM-
Horo paioHa (kBagpaT -2, rybuHa 3,5 M) XapaKkTepmn3oBaanUCb HEBbICOKUM YPOB-
HEeM pa3BUTUA 3006€HTOCA, @ Ha Y4YacCTKax, MCMbITbIBAIOWMX Nogorpes (Keaapar
[-3) nokasatenu obmuama Bospacrtanu, No YNCAEHHOCTM goMUHUpoBsanum Tubificidae
n Nematoda, no 6uomacce — Ch. plumosus v npeactasutenn cem. Naididae. Mu-
HUMa/IbHblE KO/IMYECTBEHHbIE MOKa3aTe/In BblIM XapaKTepPHbl ANS LLeHTPaAbHOM
YyacT Bogoema (Y4acTKM JIMHUCTOrO MNecka).

B 1999 r. KONMYECTBEHHbIE NOKa3aTenn 3006eHTOCa UANCTBIX FPYHTOB ceBep-
Horo pakoHa (h = 9,3 m) 6blKn Ha TOM »Ke YPOBHE, YTo 1 B 1998 ., LOMUHUpPOBANU
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Tabnuya 4.4.1.2. NoKasatenn obunma JOHHbIX TPYNNMPOBOK Bogoema-oxnaantensa XA3C
(1998, 1999, 2001 rr.).

PaltoHbl Mokasatenu 1998 . 1999 r. 2001 .

CeBepHbIi N 7350 + 3250 11200 + 8700 7521 + 5960

B 16,09 £ 9,55 19,71+ 4,78 8,50 * 3,46
LeHTpanbHbIN N 400 3433 633 +367

B 0,01 0,91 3,10 + 3,05
3anagHbin N 3100 + 100 567 3600

B 5,07 £2,94 2,15 64,96
BocTouHbIM N 11683 + 3883 5517 1088 + 713

B 85,03 + 80,95 10,32 5,15 +5,10
HOXKHbI N 26575 + 9925 7333 8011 + 5727

B 14,33 +0,01 6,66 131,00 + 127,54
YyacTok BnageHua N — 5900 53890 + 26690
p. Thunoit Por B - 5,72 770,92 + 753,70
MoagoaALMIA KaHan N 5400 5033 2613 + 2488

B 1,08 3,50 1,58 +1,56
OTBOAALMIN KaHaN N 500 1800 1300

B 0,11 0,67 2,75

MpumeuyaHue.3gecb mBTabn. 4.4.1.3: N — YuCNEHHOCTb, 3K3/M?, B — 6nomacca, r/m2.

Mpouue . Mpouve 2 %
Oligochaeta 16 % Mpoune 10% 239 Oligochaeta Mpouue Insecta 4 %
Mollusca Mollusca 16 %
17 %

Crustacea
0%
Chironomidae .

38% Crustacea 16 % A Chironomidae 74 % 5

Puc. 4.4.1.5. PacnpeaeneHue cpeaHei ymcneHHoctn (A) n 6uomacchl (b) No TaKCOHOMMYECKUM
rpynnam 3006eHToca Bogoeme-oxnagutene XA3C, uioHb 1999 r.

Te e TaKCoHbl. B uenom no Bogoemy no YMcieHHocTn u buomacce npeobnaganu
Chironomidae (puc. 4.4.1.5).

B 2001 r. 3006eHTOC rMy60KOBOAHbIX (7,5—10 M) UANCTLIX TPYHTOB CEBEPHOTO
M 3aMagHOro paMoHOB 3HAYMUTENIbHOTO PA3BUTUA HE JOCTUra, IULWb Koe-Tae Kpyn-
Hble Ch. plumosus onpeaenann sHaunTenbHyo Bomaccy. KonmuectseHHble NoKa-
3aTenn 3006eHTOCa NecyaHbIX rPYHTOB (BOCTOYHbIN U HOXKHbIV palioHbl) 6binn ao-
CTATOYHO HMU3KMMM, MO YUCEHHOCTU 34eCb B OCHOBHOM AoMMUHMpPOBaau Nematoda
n Ostracoda, no 6uomacce — Tubificidae, Chironomidae, Cycladidae.
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3006eHTOC Ha y4acTke BnageHus p. Munoi Por B 1999 r. xapaKTepnsoBan-
CA cpegHMM YpOBHEM MoKasaTenei obunua, npeobnaganm sgecb Chironomidae
n Trichoptera. A B 2001 r. 3aecb 6bl/In OTMEYEHbI KPYMHble ABYCTBOPYATbIE MOA-
JIIOCKK, KOTOpble onpeaennsiv BbiCOKMIA YpoBEHb BUOMACChI, B «MATKOM» 3006€eH-
Toce no 6uomacce gomuHuposan Ch. plumosus, no uncneHHoctn — Tubificidae
n Ostracoda. Monntockn cem. Unionidae B BO oTmeyeHbl Ha 3auMneHHbIX Neckax
HO3KHOro paioHa (20 3k3/m?, 641,87 r/m?), no obunno npeobnagann U. tumidus
n U. pictorum. Ha y4yacTtke BnageHusa p. lHunol Por 3apeructpmupoBaHbl Anodonta
cygnea (L.) uncneHHocTtbio 50 3k3/m? n 6uomaccoit 740,56 r/m?.

JoHHbIe rpynnMpoBKK NoaBOAALLEro KaHana 3HaYNTENbHOrO Pa3BUTUA He A0-
CTUranun, No KoJIMYEeCTBEHHbIM NoKasaTenam npeobnaganu Tubificidae, Ostracoda,
Ch. plumosus (B «markom» 3006eHTOce) M Monntocku cem. Cycladidae (cm.
Tabn. 4.4.1.2). 3aecb NOKaNbHO Ha rpaHuLe 6EeTOHHOro OTKOCa M AHa B 3HAYUTE b-
HOM KoanyecTtse bblin oTMeYeHbl MoACKM ceM. Unionidae. B 1998 r. ux uncneH-
HOCTb 1 Bomacca coctasnana 214 sks/m? n 5412,82 r/m?, 8 1999 1 2001 rr. noka-
3aTenu obUAnA HECKONbKO CHU3UIUCL — COOTBETCTBEHHO 52 3K3/m?, 1205,93 r/m?
133 3k3/Mm?, 673,62 r/m2.

BuoTonuMueckune ycnoBma oTBOAALLENO KaHaa B LLEe/IoM (BbICOKas TeMneparypa,
3HauyMTeIbHasA CKOPOCTb TeYEHMA), U B TOM €ro YacTu, rae AHO YKpenaeHo webHem,
onpeaensnm Haamune cneundUyHoOro LOHHOro HaceneHuaA. XoTa 3006eHToC 34echb
xapaKktepusoanca (1998 u 1999 rr.) HM3KMMM MOKas3aTeNAMU 0BUAUA, LOMUHMK-
POBaNWN TAaKCOHbI, OBUTAtOWME TONBKO 34ECb (MLLAHKK), UK Te, KOTopble peaKo
BCTPEYAINCb Ha APYrUX y4acTKax Bogoema (S. lacustris, nmunHkn Ephemeroptera).

Bo BTOpoOI1 nepuog ncciefoBaHUt KOANMYECTBEHHbIE NMOKasaTenn 3006eHToca
3HaUYUTENIbHO BbIPOC/IM U CYLLECTBEHHO OTIMYANWUCL B Pa3HbIX palloHax Bogoema
(tabn. 4.4.1.3).

B 2005 r. B AOHHbIX rPYNMNMPOBKax ApelicceHa bblia pacnpocTpaHeHa npaKkTu-
YyecKku no Bcemy Bogoemy. ECTb AaHHble, YTO ApelicceHa He PAa3BMBAETCA Ha y4yacT-
Kax, rae Wbl gocTuratoT TonwmHbl 1 cm (KavaHoBa, 1963), Ho B oxnagutene XA3C
Ha HayajbHbIX 3Tanax OCBOEHMA BOAOEMA 3TOT MOJIIIOCK BCTPEYANCA Ha 3Hauu-
TeNbHOW rNybuHe Ha nnax ToAWNHOM 7—8 cm.

MUWHUMaNbHasA YMcneHHocTb M Bomacca 3006eHToca bbla OTMeYeHa B ceBep-
HOM U LEHTpanbHOM paioHax (mybuHa cootBetcTBeHHO 10,0 1 8,5 m) Ha cunbHO 3a-
MNEHHbIX MECKaX 1 Ha UNax C PacTUTeNIbHbIMM OCTaTKaMn. MaKcMmanbHble NoKasaTenm
06unMA oTmeydeHbl Ha rybuHe 3,0 M B BOCTOYHOM paioHe. B LeHTpanbHOM palioHe
ApeicceHa JOMUMHUPOBana B 3o06eHToce (46,8 1 92,3 % COOTBETCTBEHHO MO YNCIEH-
HOCTU K BUOMacce), XOTb M He JOCTUrana 3HauYUTENbHbIX abCONOTHBIX BEMUYMH. He-
60/1bLIOE KOTMYECTBO MOJIIIOCKA 3aPETNCTPMPOBAHO TaKKe B CeBEPHOM paiioHe (7,6 %
obuiei uncneHHocTn n 15,0 % 6uomacchl). MoKpbITUE AHA NOCENEHUAMM APENCCEHDI
(B oTAENbHbIX ApYy3ax M Ha NepaoBMLAX) B 3anagHOM paoHe coctasnsino 10—40%, a
B O’KHOM paiioHe — 10—20 %. [ona ApeicceHbl B 06LWEN YNCNEHHOCTM B 3aNafHOM,
BOCTOYHOM U IOXKHOM paioHax B cpegHem cocTaBnsna 60,7 %, a B obuien Guomac-
ce — 80,7 %. OcobeHHOCTbIO NeTHero nepuoga 2005 r. 6bl1a BbICOKAsA A0S OCEBLUbIX
BE/IMrepoB B YNCIEHHOCTU ApeicceHbl — B cpegHem 62,4 %.

MepnoBuLbl OblIM 3aPErMCTPUPOBAHbI B BOCTOYHOM, 3aMagHOM U OXKHOM paio-
Hax Ha my6buHe 2,5—3,0 m. Ux uncneHHocTb Konebanack B npeaenax 8—43 sxk3/m?,
6uomacca — 109,7—1612,0 r/m?, gomunuposan U. tumidus. [pyrue monntocku
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Tabnuya 4.4.1.3. Nokasatenn obunma JOHHbLIX TPYNNMPOBOK Bogoema-oxnaantena XA3C
(2005—2009 rr.).

PaifoHbl ”‘T’:ﬁia 2005 2006 . 2007 r. 2008 . 2009+
CeBepHbiit N | 3967+617 | 6659 +1875 | 2083 +855 | 9026+3945 | 7550+ 5950
B |11,89+6,65| 543,26+ 0,62+0,18 | 606,72+ 1,60 +1,29
278,89 301,68
LieHTpanbHbI N 5133 7280+3474 | 2825+1225 | 2000 + 200 3600
B 68,99 459,71+ 154,37 + 6,26 + 5,40 1,11
451,05 125,73
3anagHbiit N 69022 | 7833+1967 | 12616+ 3366 | 18591 +5587 | 11627 +4634
B 1648,64 1298,88 + 1774,84+ | 247417+ 1769,62 +
382,80 772,10 667,78 710,22
BOCTOUHbIi N 345990 | 1531242730 | 8073 +2244 [19717+6001| 9979 +3821
B 6862,74 2326,02 + 1631,85+ | 1496,73+ |309,63+113,86
623,6 616,40 420,61
FOSKHBbINA N 137245 | 7244+ 1418 | 14474 + 9037 3600 36518 + 20391
B 3546,48 824,43+ 609,93 + 1,80 747,35 * 405,40
229,21 352,83
Y4acToK Briaze- N — 64658 + 6385 - 21500 46200 + 8000
Hw# p. funoi Por| g - 19838,35 + - 6394,648 | 5309,00%
1773,92 3883,16
Mopgoaawmii N — 38554 + 5450 100050 + 21400
KaHan 14850 11850
B — 5253,39+ 1609,82 10462,62 + 2781,95
2362,12 1527,28
OTBOAALLMIA N — 220700 38900 6867 + 3056 9900
KaHan B — 7641,28 7263,67 9,54 +5,40 375,91

(cem. Cycladidae, Planorbidae, Limnaeidae v Ferrissia sp.) 3HaunTeNbHON pPoau B
KO/IMYECTBEHHbIX NMOKA3aTeNAX HE UrPasn.

OCHOBHbIMM AOMUHUPYIOWMMM MO MOKasaTenam obuauma rpynnamum B 300-
beHTOCe (6e3 yueTa apelicceHbl U nepaosuy) bbiamn Tubificidae n Chironomidae, B
MeHbleit mepe — Ostracoda (Mo uncneHHocTH). B «markom» 3006eHTOCE ceBep-
HOrO M LUEHTPaNbHOro paiioHoB no Buomacce aomuHuposanu Ch. plumosus, no
yncneHHoctn — Tubificidae.

B utone 2006 r. B ceBepHOM palioHe MaKCMMaibHaA YACNEHHOCTb OTMEeYEeHa Ha
rnybuHe 5,5 m, a MakcMManbHas buomacca onpeaensnack HalMunem LpencceHsi,
OTMEeYEHHOM Ha rybuHe 8,0 M. JOMUHUPOBAHWE MOAIIOCKA NO Bromacce cocTas-
nano 98,7—99,9 %, no uncneHHoctn — ot 14,5 o 81,7 %. B ueHTpanbHOM painoHe
ApencceHa obutana AnwWwb Ha rybuHe 5 m (KBaapart -2), 3aecb ee LOMUHMPOBa-
HMEe Mo YMcieHHOCTU coctasnano 73,9 %, no buomacce — 99,5 %.

B 3anmagHOM palioHe KOJIMYECTBEHHbIE MOKasaTenn Ha mybuHe 1,5—3,0m
(11320 3K3/Mm?, 2169,60 r/m?2) 6611 BbilLe, Yem Ha 4,0—8,0 m (4346 3K3/Mm?, 428,17 r/m?).
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Mpoune 7 %
Oligochaeta 44 %

g

Crustacea 3 %

Dreissena
84 %

Dreissena

Apyrve Apyrve
Incecta 2 % Mpoune 0,5 % Bivalvia 16 %
Chironomidae 11 % A 5

Puc. 4.4.1.6. PacnpepeneHune cpegHei uncneHHoctm (A) n 6uomaccs! (B) no rpynnam 3oo6eHToCa
Bogoema-oxnaautena XA3C, nonb 2006 r.

Ha rnybuHe no 3,0 m 3aperncTpmpoBaHbl MosI/IlOCKM cem. Unionidae ¢ yncneHHoc-
Tblo B cpeaHem 9 3k3/m? n 6uomaccoit 266,00 r/m?. Bes yyeTa gpencceHbl Ha y-
6uHe go 3,0 m B 3006eHTOCe Npeobnaganu Nematoda, Tubificidae, AMunHKM xupo-
HOMWA, U KNoMoB, Ha MybuHe 4,0—8,0 m — Tubificidae n Ch. plumosus.
3HaYUTENIbHbIMK MOKa3aTeNAMM 0BWUIMSA NO aKBaTOPWMWM BOZOEMA BblAENsCs
BOCTOYHbIV paioH. BbicokMe noKasatenn obuama 6oiamn 3aperncTpupoBaHbl Ha Fy-
6uHe [0 5 M, M ToNbKO Ha rMybuHe 7 M YMCNEHHOCTb MU Buomacca cHusmnacb. Kak
M B 3aMagHOM paioHe, Ha MeHbLnx rybuHax (1,5—3,0 m) 6e3 yyeTa gpencceHsbl
cpeau becno3BoHOYHbIX Npeobnaganu Nematoda, Ostracoda, Tubificidae, AMUMHKK
XMPOHOMMUZ, U KNOMOB. Ha Me/IKOBOAHBIX MecYaHbIX YYaCTKaxX FOKHOMO palioHa (ry-
6uHa o 0,5 m) apeicceHa oTcyTCTBOBaNA, YMcneHHocTb (9200 ak3/m?) onpeaensanu
toBeHuNbHble Tubificidae, a 6uomaccy (4,53 r/m?) — TMNUYHbIE 0BUTATENN NecUaHbIX
rPYHTOB — NIMYMHKMN XMPOHOMUA Stictochironomus histrio. OT rny6unbl 0,7 M 40 4 m,
Ha NecKax pPasHOW CTEMEHWU 3aUIEHUA C HUTYATbIMM BOLOPOCAAMU U NIOKAZIbHO Ha
yyacTKax, rae seretvposanu BBP, gpelicceHa obuTtana B BUAE ApPYy3 M Ha noBepx-
HOCTM PaKOBMH Nepsosul, MoKasatenn obnauns NepaosumL, CoCcTasnaNn 24 aKk3/m? n
944,45 r/m?. Tny6ike 4 m Ha cnabo 3anNeHHOM MecKe C BKIYEHUAMM rpasna gpeic-
CeHa He BCTpeyanach, NokasaTenn 3006eHToca cocTasnanm 5425 sk3/m? n 2,10 r/m?.

B uenom no Bogoemy OCHOBHYIO AO/O B YNC/IEHHOCTM COCTaBAAAN ONUTOXe-
Tbl U ApelicceHa, a B buomacce — apeicceHa U ABYCTBOPYATbIE MOJIIFOCKU CEM.
Unionidae (puc. 4.4.1.6).

B nione 2007 r. Hanb0bLLIAA YNCNAEHHOCTb BECMO3BOHOYHbIX MO BOAOEMY 3a-
perncTpupoBaHa Ha BbIXO4E OTBOAALLErO KaHaNa M B OXKHOM palloHe, O4HAKO B
nepBoM C/ly4ae OHa onpeaenanacb AOMUHUPOBAHWEM apelicceHbl (78,4 %), a Bo
BTOpOM — npeobnagaHnem onuroxeT. Boicokol 6bina gons apencceHsl B 0bLein
YMCNEHHOCTU M HA yYacTKe BX0O4a B NOABOAAWMM KaHan (74,3 %), B LOHHbIX rpyn-
NUPOBKax OCTa/IbHbIX palloHOB — Kosebanack B npeaenax 23,9—42,0 %.

B ueHTpanbHom panoHe (KBagpart I-2) apelicceHa B HE3HAYUTENIbHOM KOU-
yecTBe 3aperncTpuposaHa Ha rmybuHe 7 m (277,60 r/m?), Ha Bonee ryboKoBOAHbIX
y4yacTKax paloHa MOIIOCK He HallAeH, a NoKasaTenu obuaus onpeaenann Tybm-
éduumgbl u Ch. plumosus.

B 3anagHom palioHe Me/IKOBOAHbIe NecyaHble y4acTKM, 3aHMMaloLLMeE 3HaYK-
Te/bHble N/IOLLAAM B FOXKHOW €ro YacTu, XapaKTepM30Ba/INCb JOCTAaTOYHO BbICOKMMM
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Puc. 4.4.1.7. NMpodunb rybuH Ha TpaHCEKTe BOCTOYHOrO pailoHa M 6uomacca 3oobeHToca (no
oTaenbHbIM npobam), nonb 2007 r.

nokasarenamm obmnma (19900 3k3/m? 1 26,33 r/m?), gpeiicceHa 34eck He obHapy-
YKeHa, LOMUHUPOBaNU toBeHUbHble Tubificidae (38,7 % unMcneHHOCTU) M KpynHble
JNINYUHKK XUpoHOMMA S. histrio (30,2 % uncneHHocTu 1 87,7 % obLuelt buomaccsl).
Ha TpaHcekTe (anvHoi 270 M) NOKpbITUE AHA ApYy3amU ApPencceHbl 6bI10 pasauny-
HbIM: OT 5—7 % Ha rnybuHe 1,0—1,5 m (B nosce Norpy»KeHHbIX pacTeHnit (paecr,
ypyTb)), 80 % — Ha rnybuHe 3 m n go 60 % — 4 m. Buomacca apelicceHbl Ha ray-
6uHe 3 m coctasnana 2561,70 r/m?, Ha 4 m — 3276,79 r/m%. « Marknin» 3006eHToC
(h= 3 m) 6bin pocratouHo 6eaeH (340 3k3/m?, 4,33 r/m?) nNpu AOMUHUPOBAHUK
Tubificidae. Ha rny6uHe 3 u 4 m B macce (cooTBetcTBeHHO 271 r/m? n 720 r/m?) Be-
reTMpoBasn 3e/ieHble HUTYATble Bogopocaun (Nokpbitne — ao 90 % aHa), apenc-
CEHA Ha 3TMX Y4aCTKax He 3aperncTpmposaHa. Ha rmybuHe 5 m gHO 6b110 NOKPBITO
WIIOM C NJIEHKaMK BOAOPOCNEN, ApelicceHa oTcyTcTBOBasa. [Ny6oKoBoAHbIe yyac-
TKM pailoHa XapaKTepu30Ba/IUCb HE3HAUYUTE/IbHBIM Pa3BUTUEM 3006E€HTOCa — Ha
rnybuHe 7,5 m (KBagpaTt b-2) oTmeyeHbl TonbKo Tubificidae ¢ 4OCTaTOYHO HU3KMMM
nokasaTtenamm obunmna — 4800 s3k3/m? 1 1,20 r/m2.

B BOCTOMHOM palioHe 6bl10 NpoBeaeHo obcieaoBaHMe AHA Ha TPAHCEKTE Npo-
TAMEHHOCTbIO 0Ko/10 370 M. Ha rnybuHe 0,5—3,0 m HUTYaTble BOAOPOCAN BErETU-
poBaNM Ha Apy3ax ApPeincceHbl U Ha rpyHTe, x Buomacca 6bina Hesbicokol (10—
29 r/m?). Ha rnybuHe 1,0—1,5 m cpeau 3apocneit paectos v ypytu (nocnegHas c
ryctotoi go 10 pacteHuin / 0,25 m?) pacrnionaraca nosc APencceHbl B Apy3ax U Ha
nepiosuLUax, bBuomacca gpencceHbl cocTasasna 3gecb 589,59 r/m?, npu 3ToM Hau-
6o/bluee ee KOIMYECTBO 0OMTAN0 Ha PaKOBMHAX OTMEPLLMX NepaoBul,. buomacca
YKUBbIX NepaosuL, coctasnsna 427,65 r/m? (puc. 4.4.1.7).

Buomacca gpeiicceHbl Ha rybuHe 3 m coctasnana B cpeaHem 2897,25 r/m?,
a Ha 4 m — 3653,09 r/m?, NOKpPbITME AHA MONOCKOM 6bii1o 70 %. Mpu 3TOM N0-
KanbHo (h = 3 M) oTmeyeHbl y4acTKM 6e3 KMBOW ApeincceHbl, [ae Mmacca pakywm
pocturana 7 Kr/m2. MNokasatenm obmamna «Markoro» 3006eHToca 6bln HEBbICOKK-
MU — Ha mybuHe 3 m 1200—7400 3k3/m? n 1,63—2,34 r/m?, npy AOMUHMPOBA-
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Huu Naididae, roBeHunbHbIX Tubificidae, Ostracoda u Chironomidae, a Ha rnybuHe
4 m — 6014 3k3/m? 1 4,15 r/m? Npn AOMUHMPOBAHUM tOBEHU/IbHBIX Tubificidae u
Chironomidae.

B toxkHOM palioHe (h = 0,5—1,5 M) apeiicceHa BCTpeyanach B BUAE APY3 U Ha
paKoBMHaxX NepnoBuL, Ha rMybuHe 3 m okono 10 % gHa 3aHMManu Apysbl, K rybu-
He 4 M ux gona Bbipocna Ao 40 %. MNokasatenn obunus nepnosuy (h = 0,5—1,5 m)
coctaBunmn 2—7 3Kk3/m?, Bruiomacca B cpegHem — 251,76 r/m? O1 1,5 m g0 2,0 m cpe-
OM 3apocnei paecTta u rybike — Ha rybuHe 3 M Nog, C10em HUTYaTbIX BOZOPOCAEN
pacnonaranca Nosc pakywu. 3006eHTOC Ha ybuHe 3 M KaK Ha CUIbHO 3au/IeHHbIX
YYaCTKax M Ha y4acTKax 3aMIEHHOIO MecKa C PaKyLllel U BEreTUPYHOLLMMM HUTYATbI-
MW BOOOPOCNAMM XapaKTepM30BaiCA OOCTaTOYHO BbICOKOM UMCAEHHOCTbIO — CO-
otBeTcTBeHHO 30769 u 71900 3k3/m? npu aomuHuposaHum onuroxet (Naididae u
Tubificidae). B nepsom cnyuyae obuyto 6uomaccy (7,24 r/m?) onpeaensnv oBeHUb-
Hble Tubificidae v Procladius ferrugineus, so sTopom (78,70 r/m?) — gpeiicceHa. Yyac-
TKUW gHa Ha rybuHe 4 m (rpyHT — 3auNeHHbIM NECOK C PacTUTE/IbHbIMU OCTaTKaMM)
XapaKTePM30BaINUCL KpaHe HU3KMM YPOBHEM Pa3BUTUA 3000eHTOCA, a JIOKaNbHO
3/1eCb BCTPEYannch NoceneHus apencceHsl ¢ bBuomaccoit go 3 Kr/m?.

B unione 2008 r. Ha NPUNAOTUHHBIX Y4acTKax CEBEPHOro paMioHa OTMeYyeHa
ApeicceHa (6uomacca — 903,28 r/m?), 40NA NOKPLITUA AHA MONIIOCKaMM Ha [y-
6uHe bonee 8 m coctaBnsana 15 %. MocToAHHOE Hanuume 34eCb APENCCEHDBI MOXK-
HO, BEPOATHO, 06BACHUTL BM30CTBIO NEPUDUTOHHBIX MOCENEHMUM Ha NAOTUHE. Mo-
KasaTenn obunnma «MArkoro» 3006eHToca 6bian HU3KMMK (2985 3k3/m?, 0,61 r/m?),
aomuHuposann Ostracoda, Tubificidae, Hydra v L. claparedeanus.

rnyboKkoBoaHble yyacTku cesepHoro (h = 9,5 M, Un ¢ pacTUTeNbHbIMKW OCTaTKa-
MWU) U LeHTpanbHoro (h =8 m) pailoHOB xapaKTepM30BaINCb HU3KOM YUCNEHHOCTbIO
(cootBetctBeHHO 1200 1 2200 3K3/M?), @ 4OCTAaTOYHO BbICOKYIO Bromaccy (12,40 n
11,66 r/m?) onpegensano Hanuume Ch. plumosus. Ha rnyboKoBOAHbIX yyacTKax 3a-
nagHoro pamoHa npu HU3Koi bruomacce (3,11 r/m?) no nokasarensam obmnus npe-
obnaganun oBeHWNbHble Tybubuumabl, Ch. plumosus oTcyTcTBOBaA. 3aufieHHble
necyaHble TPyHTbl LeHTpasbHOro paioHa (h = 6 M) xapaKkTepM3oBaiUCb HU3KUM
pa3sBuTem 3006eHTOoCca (1800 3Kk3/m?, 0,86 r/m?) npu gommnHmnposaHumn Ostracoda
n P. ferrugineus.

Ha necyaHbIx yyacTKax 3anagHoro paioHa (h= 0,2—0,5 m) 3006eHTOC 6biN
KpaliHe 6egdeH (700 ak3/m?, 0,27 r/m?) n npeacrasieH B OCHOBHOM JIMHMHKaMM
xupoHomug C. mancus (57,1 % oblei ymcneHHoctn, 75,3 % 6uomaccel). MosAc
ApenicceHbl (B OCHOBHOM Ha XUBbIX NepaoBuLax) pacnonaranca Ha rybuHe 1,2—
1,5 m, Buomacca apelicceHbl 6bina HUXKe, YemM nepnosu, (cootTseTcTBeHHO 34,73 u
152,50 r/m?). Tnybxe (2—3 m) apeitcceHa obuTana Ha PaKOBMHAX OTMEPLLMX nep-
NoBML, a Ha 4 M — B OCHOBHOM B Apy3ax. buomacca 3006eHTOCa Ha rybuHe 2 1
4 m cocTaBnsna cootseTcTeeHHO 4819,38 1 3886,64 r/m?2, CyLWECTBEHHO CHUXAACb
(mo 216,34 r/m?) — Ha rybuHe 3 m. No 6Momacce AOMUHMPOBaAAa ApeicceHa, a
6e3 yyeTa MOIIOCKA — JIMMUHKM XMPOHOMMZ, (B OCHOBHOM L. nervosus), Ha rnybu-
He 4 M — ONUTOXEeTbl Y IMYNHKN XMPOHOMMUA,

B BOCTOYHOM pailoHe Mo TPaHCeKTe NPOTAKEeHHOCTbo 515 m oT ypesa Ao ray-
6UHbI 2 M [,0N1A NOKPbITUA AHA APY3amMKM ApelicceHbl bblna He3HauYnTeNbHOW — 2—
5 %, Bo3pacTan K rnybuHe 5 m 10—60 %, 1 cHUKasacb K rybuHe 6 m go 40 %. Mny6-
e 6 M BCTpevaIncb TONIbKO OTAeNbHble Apy3bl. [epaoBuLbl 06UTanm Ha rmybuHe
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2,0 M 1 NnpeacTaBaeHbl AByma Buaamu Unio tumidus v U. pictorum npu 4OMUHUPO-
BaHMM NepBOro No nokasaTtenam obunus. MNo scen TpaHcekTe Ha rybuHax ot 2,0 fo
6,0 m cpeaHaa 6uomacca 6bi1a okono 1,5 Kr/m?. MoKkasatenn obuana «MArkoro»
6eHTOCa, TaK Ke KaK U B 3anafHOM paioHe, HblM AOCTAaTOMHO HU3KUMU, O4HAKO
CTPYKTYpPa AOMUHUPOBAHMA Bblna 6osee pasHOOb6pasHOV — B AOMWHUPYOLWLNIA
KOMMJIEKC BXOAUAN TYOKM, NbABKMU, TMAPbI, OIUFOXETbI, PAKYLIKOBbIE PaKK, INYUH-
KM XMPOHOMMUA, HECKOIbKUX BUAOB.

3auneHHble YYaCTKM AHA HOXKHOIO palioHa XapaKTepu3oBa/sNCb HEBbLICOKUM
ypoBHem pa3suTua 3006eHToca (3600 3k3/m?, 1,80 r/m?).

B utoHe 2009 r. nokasatenn obunmns 3oobeHToca ceBepHOro paioHa 6bin ao-
CTAaTOYHO HU3KMMMU, APENCCEHA OTMEYEHA B HE3HAYUTENbHbIX KOIMYECTBAX, LOMMU-
HupoBanu Ostracoda u Ty6UdMLMALI — MO YNCAEHHOCTH, onuroxeTsl p. Dero, Ty6u-
dnumnabl n apeiicceHa — no 6uomacce, fons nocnegHen coctasnana 14,8 %.

OTAnYMTENbHOW 0COBEHHOCTBIO 3TOr0 Ce30Ha OblI0 3HaYMTe/IbHOe Pa3BUTUE
HUTYATLIX BOAOPOC/AEN B AOHHbIX rPynnupoBKax. B 3anagHom painoHe (h = 0,7—
2 M) OHM pa3BMBANIMCL MO BCel Toawe Boabl Npu 100 % NoKpbITUKU AHA, co3aaBan
Ha MOBEPXHOCTM CM/IOLWHbIE MaTbl, Maccon 2,6—3,3 Kr/m% Ha menkoBoabsX K-
HOro pailloHa OT ype3a Ha NpoTAKeHuM 50—70 M pacnonaranocb NPaKTUYECKH
CNJ/IOWHOE NoNe BOAOPOC/EN, KaK BEFeTUPYIOWMX, TaK U NOTEPABLUUX CBA3b C CyO-
CTpaTomM u oTmupatowmx. Macca sBogopocneit Ha rybuHe 0,65 m 3gecb cocTaBaana
4,9—13,0 Kr/m? gHa. Npu 3TOM Noj, C10eM HUTYATbIX BOAOPOCNEN OTMEYann OTMK-
patowux nepaosuy, n apeicceHy. OTMeyeHbl U Apy3bl APeCcceHbl C BEreTUPYOLWM-
MW Ha HUX BOAOPOCASAMMU.

B 3anagHom paiioHe 3006eHToC 06cneoBav Ha TPAHCEKTE, MPOTANKEHHOCTbIO
oKkosno 600 m oT ypesa Boabl A0 rybuHbl 4 m. Ha rnybuHe 0,5 m B He60NbLLIOM KO-
/inyectse oTMeYeHa apencceHa B aApysax (122 sk3/m? 105,56 r/m?) n kpynHblie Unio
tumidus c NpUKpPenuMBLLENCA Ha UX PAKOBUHAX ApencceHon. YMcneHHOCTb 3006eH-
Toca cocTasnana 28222 3k3/m? npu JOMUHUPOBAHUM IMYMHOK XMPOHOMUA, (48,2 %
obueit yncneHHoctn 1 89,4 % Bomacchbl « MATKOro» 3006eHTOCa COCTaBAAN NCam-
modun Stictochironomus histrio). ApelicceHa cocTaBnsana 86,5 % obuielt buomac-
cbl 3006eHTOCa. Ha rnybuHe 3—4 m pacnonaranocb nose ApencceHbl B OCHOBHOM
B Apy3ax (okono 80 % HGuomacchl apelicceHbl), NokasaTenn obmnusa 3oobeHToca
3gecb coctasnanm 14781 sk3/m? n 3095,26 r/m? npu npeobnagaHum apeincceHsi
KaK Mo YNCNEeHHOCTH, Tak 1 no buomacce (cootsetcTeeHHo 43,3 1 99,7 %). B «mAr-
KoM» 3006eHTOCce gomuHupoBanu Ostracoda, Ty6udbumunabl u Ch. plumosus. Tny-
H60KOBOAHbIE YYaCTKM 3aMafHOr0 palnoHa XapaKTepmU30oBaIMCb HEBLICOKOM YUCNEH-
HoCTbio (2200 3K3/M?) 1 cpeaHelt 6uomaccoi (10,94 r/m?) npu AOMUHUPOBAHUK
COOTBETCTBEHHO Tybudbmuma, (54,5 % obuiei ymcneHHoctn) u Ch. plumosus (96,3 %
oblelt Buomacchl).

B BOCTOYHOM paiioHe Ha TpaHcekTe (NPoTAXKeHHOCTb 680 M OT ypesa Ao rny-
61HblI 4—5 M) Ha MenKkoBoAHbIX ydacTkax (0—1,5 m) Ha cnabo 3aMneHHOM necke
OTMEYEHO HEe3HaAYMUTEeNbHOE KONMYECTBO NepPoBUL, C APYy3aMK ApeicceHbl Ha pa-
KoBMHax. MoKasatenn obmamna «markoro» 3oo06eHtoca (17900 3K3/m?, 9,67 r/m?) on-
peaensann ANYMHKN XMpoHomua, S. histrio (31,3 % umcneHHoctn, 72,3 % buomaccel).
Ha rnybuHe 2 m f,018 NOKPbITUA AHa ApercceHoM (B Apy3aXx M Ha PAKOBMHAX KUBbIX
M oTMepLLMX nepnosul) coctasnana 40—50 %. Buomacca 3006eHTOCa gocTMrana
1018,56 r/m?, uncneHHocTb 22588 3K3/m?, ypoBeHb 6MOMacchl onpeaenana gpenc-
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ceHa (99,5 % obuweit), nokasatenu obuama «MArkoro» 3006eHTOCa — JIMYUHKM
XupoHomma, (55,6 % umcneHHocTn 1 61,6 % 6uomacchl). MokasaTenn obunus nep-
nosuy, (U. tumidus, U. pictorum) coctasnann 2—5 3k3/m? n 166,41—243,33 r/m2.
Ha 3,5—4 m rnybuHe Ha cUIbHO 3aUIEHHOM MecKe ApelicceHa B Apy3ax 3aHUMMa-
na amwb 10 % cybcTpaTta, OTMEYEHO MHOTO PaKyLLUM, KMUBbIX NEep/OBUL, He 3ape-
rmctpuposaHo. buomacca 3006eHTOCa coctasnana 288,11 r/m? npu 4OMUHUPOBa-
HUM apeiicceHnbl (99,2 %), a no obuwiei uncneHHocTn (15213 sk3/m?) npeobnaganm
Ostracoda (58,6 %). Ha rnybuHe 5 m necyaHoe AHO 6bl10 NOKPbLITO NIEHKAMM BO-
Aopocnen, AonA NOKPbITMA AHa ApencceHon coctaBasana 20 %. Mokasatenn obu-
nna gpeiicceHbl, cGopMmmnpoBaHon B Apy3bl, coctasnanmn 1610 ak3/m?, 577,85 r/m?.

3anneHHble MECKU HOMKHOTO pailoHa XapaKTepusoBa/MCb AOCTAaTOMHO BbICO-
KMM passutmem 3oo6eHToca (19700 sk3/m?, 7,59 r/m?) npu AOMMHUPOBAHUKM MO
nokasartensim obuama NMYMHOK XMPOHOMUA, ABYX BMAOB: C. mancus w S. histrio.
Ha rnybuHe go 1 m oTmeueHbl NoceneHusa nepaosul, ¢ Apysamm agpenccensl. Mo-
KasaTenn obunua nepnosuy, (U. tumidus) coctasnanm 9 sks/m? n 538,42 r/m?. Mo-
KasaTenn obununa gpeiicceHbl coctaBnanmn 293 sk3/m?, 275,88 r/m?, ocHoBHaA ee
yacTb (82,2 % obLieit buomacchl) 0bUTana Ha PaKOBMHAX XKUBbIX NepnoBuL,. B no-
KasaTenax obunmsa «markoro 3oo6eHtoca (76500 3k3/m?, 15,32 r/m?) npeobnaganm
JNIMYMHKK xupoHomug C. mancus (42,5 % obuweit uncneHHocTu) u S. histrio (41,9 %
obuielt Buomacchbl). Ha noKanbHbIX y4acTKax Ha rmybuHe ao 4 m buomacca A40CTU-
rana 1404,77 r/m>2.

Ha yuyactke BnageHus p. Muaon Por 8 2005—2009 rr. 3006eHTOC XapaKkTepumso-
BancA cTabubHO BbICOKMMM MOKasaTensamm obunma — B cpegHem 4o 19,84 kr/m?
(8 nroHe 2006 r.) Npy AoOMUHUPOBAHUK apeincceHbl (99,9 % obweit). OgHaKo, CHU-
YKEHWe YPOBHA BOAbI B BOAOEME HA NPOTAKEHUM NeTHe-oceHHero nepuoga 2007 r.
CTano, BEPOATHO, MPUYMHOMN CHUXKEHMA BUoMacchbl ApeiicceHbl Ha 3STOM y4YacTKe —
ecnm oktabpe 2006 r. Bruomacca gocturana 26,4 kr/m?, To oceHblo B 2007 r. cocTas-
nana scero 2,7 Kr/m?, kK nety 2009 r. 6uomacca gpeiicceHbl Bo3pocaa 4o 5,3 Kr/m2,
MoKasatenn obuama «Markoro» 3006eHTOCa Ha 3TOM y4acTKe TaKKe Oblan gocTa-
TOYHO BbICOKMMW — MOPALKA ThICAY 3K3/M? M AECATKOB r/M? NPpU AOMUHMPOBAHUM
TY6UIUUMA, Y IMYNHOK HAaCEKOMbIX (XMPOHOMMA,, PYYENHMKOB U NOAEHOK).

Ha y4acTKe BxoAa B nogBoAALLMiA KaHan B utoHe 2009 r. KMBoW apeicceHbl 06-
Hapy»KeHo He 6blN10, XOTA paHee BMOMacca 3TOro MOJIIOCKA 34eCb MOTa AOCTUTaTb
10 kr/m? (oceHb 2007 r.), 0AHaKO 34eCb OTMEYEHa [A0CTaTOYHO BbICOKas YMC/IEH-
HocTb 3006eHTOCa (34900 3k/m?), GBuomacca coctasunia 15,66 r/m?, npeobnagaxme
TY6udnumng, 6bin0o 3HaunTenbHbiMm (90,0 % obwel uncneHHoctTn u 91,7 % 6uomac-
Cbl). 3HaYMTENbHbIX NOKa3aTenen o6unus B 2006 r. 3006eHTOC (3a cyeT ApeicceHbl)
AOCTUran no Bcel AnuHe noApoAAWero KaHana (Ha yyactke nepeg 1 BHC — go
9724,33 r/m? B uione, v 4o 7 Kr/m? — no AsnHe KaHana B OKTaAbpe).

B 2005—2007 r. y4acTOK BbIX04a OTBOAALLEro KaHa/a XapaKTepu3osaaca 3Ha-
ynTeNbHbIM Pa3BUTMEM 3006eHTOCa: AocTuraa uducieHHoctn 220700 sk3/m? (3a
cuet Ty6nodunumna) n 6uomaccel nopsaaka 7 Kr/m?. 3HauuTesIbHOE CHUMKEHMNE 0BLLmMX
nokasartenei obunusa netom 2008 r., BEPOATHO CBA3aHO C OCTAaHOBOM 3Heprobso-
KOB W oTcyTcTBMEM cbpoca, T. e. JONOJHUTENbHOW NMPOTOYHOCTU, YTO MOI/IO Bbl-
3BaTb CHUXKEHME COAEPIKAHMUA KMCNOPOLA U 3aMOpPHbIE ABIEHMA HA 3TOM NyHOOKO-
BOOHOM y4yacTKe. HEKOTOpOe BOCCTaHOB/IEHWE NOCeNeHUI APENCCeHbl OTMEYEHO K
nety 2009 r., Buomacca monntocka goctmria 365,00 r/m2.
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Puc. 4.4.1.8. VN3meHeHun 450 5000
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MonHas ocTaHOBKa ABYX 3Heprobaokos A3C B uione 2008 r. n oTcyTCTBME TEYe-
HUA 4310 BO3MOXKHOCTb 06cnenoBaTh 3006eHTOC Ha WebeHOYHOM y4YacTKe OTBO-
AAWero KaHana. KonnyecrseHHble nokasatenn 3006eHToca coctasnam 4700 K3/ m?
1 20,23 r/m?, 4TO 3HAUUTE/IbHO Bbille, YeM paHee. Mpu 3TOM Mo YMCAEHHOCTU A0-
MWHUpoBanu onuroxetsbl Nais elinguis (57,4 % obweit), a no Buomacce — BCenmB-
wasnca 8 BO ry6ka Eunapius carteri (97,4 % obuweit), obuTtalowan Ha rpasuu.

B ce3oHHOM acnekTe 411 obLein YNCNEeHHOCTM 3006eHTOCa BbIABNEHO €€ yBe-
Nnyerune B anpene 2006 r. (puc. 4.4.1.8), CHUXKEHNE — K UIONIO M BO3pacTaHMe — K
OKTAGpPIo. OAHAKO 3TU KoNebaHMA onpeaenanmcb PasanNYHbIM BKNALOM OTAENbHbIX
rpynn: K nety OoTMeYeHO BO3PACTaHME POAU O/IMTOXET U CHUXKEHUE — JIMYUHOK
XMPOHOMMUA, @ OCEHbIO — YBEIMYEHWNE POAN ApeicceHbl B 0BWEN YNCAEHHOCTH.
Buomacca ke ycTonM4MBO BO3pacTana OT BECHbl K OCEHM U MAaKCMMyMa JOCTUraNa B
OKTAGpe 3a cyeT ApencceHbl. B 2007 r. Takmux KonebaHWM No ce30HaMm He 3apernct-
pUpPOBaHoO, NoKasaTenn 0bUAUA CHUMKANNCH OT BECHbI K OCEHM.

Buomacca «mArkoro» 3006eHTOCa Ha NPOTAMKEHUM BereTaluMOHHOrO Ce30Ha
2006 r. Hanbonbluel 6bina B anpese n Uoae, NpU 3TOM BECHOM onpeaenanaco B
OCHOBHOM BK/1aJl0OM IMYUHOK XMPOHOMMA,, BUOMacca KOTOPbIX CHUMKANACh K OCEHM
n3-3a BblneTa umaro (pwmc. 4.4.1.9).

14 [ Oligochaeta
<
12 ] [ Crustacea
N Ny [ Chironomidae
élo 1 — O Apyrue Insecta
x 3 — 1 [ 1 ] @ Npouune
8\ | __/__
% 6 =4 1
CE) — I I
Puc. 4.4.1.9. V3ameHeHne 6uo- 3 4 || L L )
Maccbl «MArKoro» 3006eHToca 5 1 1 | M
B CpeAHem No BOAOEMY-OXNa- D
auTento no cesoHam 2006— Y =7 L
2007 rr. 11,2006 IV.2006 VII.2006 X.2006 [1V.2007 VII.2007 X.2007
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Tabnuya 4.4.1.4. dyHKUMOHANbHbIE XapPAKTEPUCTUKM LOHHbIX TPYNMNUPOBOK
Bogoema-oxnaautena XA3C.

R, KO/ M%-cyT P, kXK/M2-cyT
PaiioHbl
NIoHb 2006 . MIoHb 2009 1. NIoHb 2006 . MIoHb 2009 T.
CeBepHbli 14,08 0,51 4,86 0,13
3anaaHbii 30,83 41,98 10,61 14,46
LleHTpanbHbIi 12,69 0,45 4,31 0,11
BOCTOUHbIN 69,82 8,47 24,35 2,85
MNoaBoaALMIA KaHan 119,69 43,83 41,85 15,18
Bbixoz oTBOAALLErO KaHaNa 200,14 10,16 67,88 3,25
HOKHbI 15,19 19,03 5,23 6,14
Moct l'Hunoi Por 285,02 103,96 99,61 35,12

MprvmeyaHue. [Jna BOCTOYHOrO palioHa NpMBeaeHbl AaHHble 6e3 yyeTa KaHanoB, 4/1A HOMKHO-
ro — 6e3 yyerta y4yacTka BnageHus p. lHunoi Por. [lns pacyeTa npoAyKLMM 4BYCTBOPYATbIX MOJIHOC-
KOB MCMOAb30Banu KoapduumneHT K, = 0,26, npounx 6ecno3BoHOYHbIX — 0,20.

Tpoduueckan CTpyKTypa AOHHbIX FPYNNMPOBOK OXnaauTens bbina npeacrasne-
Ha TPeMA OCHOBHbIMW Fpynnamu — GUALTPATOPAMM, COBMPATENAMM N XULLHUKA-
mu. Mpu 3TOoM B NepBbiii Nepuog uccnegoBaHuini cobupatenn coctasnanm bonee
50 % Konunyectsa BUAOB M YNC/IEHHOCTU, @ HAaNMUME KPYMHbIX ABYCTBOPYATLIX MOJI-
JIIOCKOB onpeaenvnio npeobnafaHne ¢puasTpaTopos No GUomacce U AeCTPYKLMM
(o1 60 oo 80 %). BceneHne apeincceHbl ONpeaennio rMaBeHCTBYHOLWY poab GUb-
TPATOPOB He TO/IbKO B 06LLei Buomacce 1 AeCTPYKLMMU, HO M 3a4aCTyHO — B YNC/IEH-
HocTu. Mpu 3ToM cobupaTtenu No NpexxHemy onpeaensnm BUA0BOMN COCTaB.

MpoAyKLMOHHO-AECTPYKUMOHHbIE XapaKTePUCTUKM 3006eHTOCa B LLeIoM MO
palioHam Bogoema 6bian cxoaHbiMK (Tabn. 4.4.1.4), 6onee BbICOKUIA YPOBEHb
3TUX NOKasaTenei Obln XapaKTepeH A1a NOABOAALLErO KaHafa M y4yacTKa BbiXxoaa
OTBOAALLErO KaHana, a MaKCMMaslbHbI — A/1A y4acTKa BnageHus p. MHuaow Por.
K 2009 r. oTMeY€HO 3HAUYNTENIbHOE CHUXKEHME YPOBHA NPOAYKLMN U AeCTPYKLMN BO
BCEX palioOHax BOAOEMA-OXNALUTENSA.

[aHHble, NoNyYeHHble NPU UCCAeA0BaHMM pacnpeaeneHns n obunua apeic-
CeHbl B NIeTHUI nepuog 2006 r., N03BOANAN CAeNaTb OLEHKY 3anaca U ¢uabTpa-
LMOHHOW aKTMBHOCTM 3TOTO MOJIJIIOCKA B [OHHbIX FpynnMpoBKax (Tabn. 4.4.1.5).
Hanbonblime 3HaYeHMA BblNM XapaKTepHbl /19 BOCTOMHOMO pPaioHa, Npuyem Hau-
60nblKiA 3anac 6bin HA y4acTKe gHa mexay rmybuHamu 4 u 5 m, cxogHbIMK NOKa-
3aTeNs MU XapaKTepM30BaANCh 3anaHbli U 10XKHbIN (rybuHa 3—4 M) 1 BOCTOYHbIM
(rnyéuHa 3—4 n 5—6 M) paitoHbl. PUALTPaALMOHHANA aKTUBHOCTb APENCCEHDBI OYEHb
CyLLEeCTBEHHA, NOTEHLMANbHO 33 MeCAL, AOHHbIe TPYNNUPOBKU APENCCEHbI MOTMAN
ABaXKAbl NPOPUALTPOBATL 06bEM, PaBHbI 06beMY BOAOEMA.

Mpy BeCbMa 3HAUUTENbHbIX IOKaNIbHbIX NOKa3aTenax buomacchbl ApeincceHsl,
yCpeAHEeHHble 3HaYEeHWs Ha BCO 3aHATYHO MOJIIFOCKOM MA0LWAAb AHA PalioHOB 6blau
He cToNb BennKku: ot 0,42 Ha MeIKOBOAbAX BOCTOYHOIO paoHa Ao 4669,10 r/m? —
B BOCTOYHOM Ha rnybuHe 4—5 m. ITOT paiioH OTInYanca HamboNbLLUMMM 3HAYEHU-
AMW KaK 3anaca gpencceHbl, Tak 1 ee GpUNbTPALMOHHOMN aKTMBHOCTU. Hanbonbline
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Tabnuya 4.4.1.5. OueHKa 3anaca U GUNLTPALMOHHOM aKTUBHOCTM ApencceHbl
B [JOHHbIX rPynnMpoBKax, uonb 2006 r.

PaioHbI M306aTbl, M ng:oung':'xj”’\(ﬂey 3anac, T Q:ATH'J.TAF:‘?/L:':;?’
CeBepHbli 6—7 297500 232,392 0,449
7—8 221250 279,328 0,238
Bcero no paitoHy 6—8 511,720 0,687
LleHTpanbHbIit 5—6 155000 116,932 0,152
3anagHbIn 0—2 248750 322,380 0,338
2—3 238750 270,967 0,361
3—4 263750 995,200 1,229
4—5 287500 235,414 0,286
7—8 283750 1,237 0,002
Bcero no paitoHy 0—8 1825,198 2,216
BOCTOUHbIN 0—2 160000 0,067 0,048
2—3 156250 107,469 0,205
3—4 233750 845,686 1,07
4—5 521250 2433,768 4,156
5—6 312500 740,425 0,582
Bcero no paitoHy 0—6 4127,415 6,061
HOHbIN* 0—2 455000 194,572 0,18
2—3 541300 418,582 0,397
3—4 626250 768,759 0,657
Bcero no paitoHy 0—4 1381,913 1,234
Bcero 5002550 7 963,178 10,350

MpumeyaHue. 3aecb n BTabn. 4.4.1.6: * 6e3 yyeta y4actka BnageHus p. MHunoli Por.

cpeaHue nokasatenu ¢uabTpauumn 3gecb gocturanu 4,380 m3/m2-cyT, B Apyrux
paitoHax — 0,761 o 1,676 m3/m?-cyT.

K 2009Tr. OTMEYEHO 3HAYUTE/IbHOE YMEHbLUEHWE NAoWaAu, 3aHUMaeMoWM
ApelicceHoN B fOHHbIX rpynnMpoBKax (Tabn. 4.4.1.6), a B CBA3U C STUM — U CHUXKe-
HWe obLero 3anaca ApencceHbl U YPOBHA ee GUNLTPALMOHHON aKTUBHOCTU. Mpu
3Tom K 2009 r. 3anac apeicceHbl Ha rybuHe 3—4 M B 3aNagHOM W HOXKHOM pano-
HaX OCTa/ICA CXOAHbIM.

CpeaHue 3HaYeHUA Ha 3aHATYIO ApencceHol naolaab AHa PaioHOB COCTaBU-
v ot 0,475 po 1403,43 r/m? 1 TONbKO B 3anNagHOM OHa AOCTurana noyutn 3 Kr/m2.
Haunbonblwune cpeaHue nokasatenu euabrpaumm gocturanu 3,526 m3/m?-cyT B 3a-
nagHoM paioHe, B Apyrmx paoHax — 0,002 go 1,881 m3/m2-cyT.

B Lenom 3a gBa nepuoga MCCNeaoBaHUI NoKasaTenn 0bMAMA CHUXKaAUCh C
yBenmyeHneMm rnybuHbl, B NepBblit Nepuog, CHUKeHne buomaccsl ¢ rybuHom 6bii1o
6onee BbipaxkeHHbIM (puc. 4.4.1.10). Bo BTopoii nepuog, Hanbonblieit buomaccoi
OT/IMYannCh MybuHbl 2—5 M, Ha 6osblion rybuHe BbiCOKasa Buomacca oTmeyeHa
Ha y4yacTKe BbIX04a OTBOAALLErO KaHana (Ha puc. obBeaeHo oBasiom).
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Tabnuya 4.4.1.6. OueHka 3anaca v GUNbTPALLMOHHOM aKTUBHOCTU APENACCEHDI
B [OHHbIX FPYNNMpPOBKax, NtoHb 2009 T.

PaiioHbl M306aTbl, M n::o”giﬂ‘;m?”&e‘y 3anac, T F, MaH. M3
CeBepHbI 9—10 656250 0,312 0,001
3anagHbii 0—2 248750 26,258 0,041

3—4 263750 814,058 0,930
Bcero no paiioHy 0—4 840,316 0,971
BoCTOuUHbIN 0—2 160000 162,134 0,210
3—4 233750 66,825 0,094
Bcero no paiioHy 0—4 228,959 0,304
HOXHbIN * 0—2 455000 125,525 0,121
3—4 626250 878,898 1,178
Bcero no paioHy 0—4 1004,423 1,299
Bcero 2643750 2 074,009 2,575

Buomacca, r/m?

01998—2001
*2005—2009
1 1 1 1
0
6 8 10 12 14 19 21 23 25 27 29 31 33
rny6buHa, m Temnepatypa, °C

Puc. 4.4.1.10. 3aBncMmocTb B1omacchbl 3006eHToca Bogoema-oxnaautena XA3C ot rybuHbl 3a ne-
puog nccnenosanmii (2005—2009 rr.).

Puc. 4.4.1.11. PacnpeaeneHune 6Gnomaccbl 3006€HTOCA B rpagMeHTe TeMNepaTypbl B BOJOEME-OX/1a-
antene XA3C 3a nepuog, ncciefoBaHui

PacnpeneneHune yncneHHocTM n Guomacchl 3006eHTOCa B rpaaneHTe Temnepa-
TYpbl HENb35 OMUCATb YETKOM 3aBUCUMOCTbIO B CBA3M CO 3HAYUTENbHbIMM KoNeba-
HUAMMW NOKasaTtenei 0buUansA, HO MOXKHO KOHCTaTMPOBATL ONpesesieHHoe yBenye-
Hue 6ruomacchl npu 25 °C (puc. 4.4.1.11). B pUCyHOK He BKAtOYEHbl AaHHble 2008 T.,
TaK Kak M3-3a ocTaHoBa 610KkoB A3C B BO ycTaHoBMAack romotepmus (20—21 °C) m
TaKafA CUTyauma He ABNAETCA TUMMYHON ANA OXNaanuTens.
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Ha oCHOBaHWW MONYYEHHbIX AaHHbIX MOXHO CAenaTtb caeaylowune 3akntoye-
HuA. 3006eHTOC Bogoema-oxnagutens XA3C asnsercs ogHUM M3 Haubonee 6o-
raTbiX B TAKCOHOMMYECKOM OTHOLLEHUM, 0bLlee KOoNn4ecTso TakcoHoB (141 HOT)
[0CTaTOYHO 3HAYUTENBLHO MO CPAaBHEHUIO C APYTMMU BOAOEMAMU-OXTALNTENAMM.
Tak, 3006eHTOC BO HO3KHO-YKpanHckoi ADC HacuuTbiBaeT 17 TakcoHoB (CnenHes m
Aap., 2007; Cunaesa, Npotacos, 2010), BO 3anopockoit ASC — 11 (KanmHuyeHKo
n ap., 1998). Heckonbko 66abliMM 6oraTcTBOM XapakTepusosancsa 3006eHToc BO
YepHobblibckon AIC Kak B nepuog paboTbl cTaHumu (29—32 TakcoHa), a 0cobeH-
HO nocne ee ocTaHOBKM (95 TakcoHoB B 2002 r.) (MpoTacos 1 ap., 2003, MNpoTacos,
Cunaesa, 2006).

B nepunog 1998, 1999 1 2001 rr. pacnpeaeneHme 3006eHTOCa MO akBAaTOpUM BO-
poema-oxnagutens XA3C 66110 HepaBHOMEPHbBIM M 3aBMCEIO MMAaBHbIM 06pasom
OT XapaKTepa rpyHTa, MOCKONbKY COPOC NOAOrpeTbiX BOZ (B NETHUI Nepuos npak-
TUYECKM OTCYTCTBOBABLUMI) Masio BIMAN Ha TEMMNEPATYPHbIN PEXUM MPULOHHbIX
cnoe. BoAbl. KauecTBeHHbI cOCTaB 3006eHTOCa 6bla1 4OCTATOYHO NOCTOAHHbBIM, EF0
onpeaensnm obblyHble BUAbI 6eCno3BOHOYHbIX. [10 BCTpeYyaeMocTn SOMUHNPOBA-
nn Ostracoda, Tubificidae n anunHku Ch. plumosus. MUHUManbHOE KOANYECTBO
HOT 3aperncTpMpoBaHO Ha CUAbHO 3aU/IEHHbIX TPYHTAX C HOMbLIMM KOJIMYECTBOM
pacTUTENbHbIX OCTAaTKOB, MaKCMManbHoe — y BnageHua p. MTHunoi Por Ha webHe n
Ha MeNIKOBOAbAX tOro-3anagHoM YacTu Ha €1abo 3anaeHHbIX NecKax.

HaumeHbLWMMKN NOoKasaTensiMmm obuansa XapaKTepmusoBaIUCb CUbHO 3auNeH-
Hble MeCKM, Wbl C PacTUTENbHbIMW OCTaTKaMM, TBepAble Necku U webeHouHble
YYaCTKM OTBOAALLErO KaHafa. B l0XKHOM M BOCTOYHOM paioHax Ha 3auieHHbIX nec-
Kax 3006eHTOC XapaKTepwu3oBascs HaMBONbWIMMM YNCNEHHOCTbIO U BMOMACCOM.
Ha 6onbluei yacTu gHa oxiaguTens no YMcaeHHocTn gomuHuposanu Tubificidae mn
Ostracoda, no 6uomacce — Ch. plumosus.

MNocne BceneHus B Bogoem-oxnaantenb XAIC apencceHa B AOHHbIX rpynnu-
POBKax MOCeNMAach Ha ClydYalHbIX TBepAbIX cybcTpaTax (KamHM, gpeBecuHa), Ha
PbIX/IOM FPYHTE B BUAE APY3 U HA PAKOBUHAX XUBbIX U OTMEpPLUMX NepaosuL,. 3Ha-
YNTENbHbIX UISMEHEH U B BUAOBOM COCTaBe 3006€HTOCa He MPOM30LWJI0, HECKO/IbKO
yBenmunnocb 6oratcTBo npeactasuteneit cem. Naididae, NnMABOK, IMYMHOK HaceKo-
MbIX, Cpeam noceneHnn apencceHbl OTMeYEHbI BUAbI-BceneHUbl — rybka Eunapius
carteri, 6pPIOXOHOTMIA MONNIOCK Ferrissia sp., noannsl Craspedacusta sowerii.

CpegHue nokasatenm obmnma otHocuTenbHo 1998 —2001 rr. BbIPOCAN: YUCNEH-
HocTb — B 2,9 pasa, buomacca — 7,7 pasa. Mpuuem uncneHHocTb (6e3 yyeta apeic-
CEeHbI M KPYMNHbIX NEPAOBULL) YBENMYMNACH 3 CYET BCEX MPYNM, HO B bonbluel cTene-
HW — 33 CYET O/IUTOXET U IMYMHOK HAaCEKOMbIX (KpOMe XMpoHOMMKA). B neTHMI nepuros,
2005 r. BbICOKYHO YNCNEHHOCTb B AOHHbIX TPYNMNMPOBKAxX onpeaenanmn ocesLLme Beau-
repbl gpericceHbl (92,3 % obLiei YyncneHHOCTH ApeicceHbl), KOTopble B Apyrve nepuo-
Obl OTMEYaNUCb B KpalHe He3HayuTeNbHbIX KonnyecTBax (puc. 4.4.1.12). Buomacca
«MArKoro» 3006eHTOoCa 0CTanacb Ha CXOAHOM YPOBHE — B cpeaHem nopsaaka 8 r/m?
B 06a nepuoga uccnenoBaHuii. XapakTtep pacnpegeneHms bruomaccol 6ecno3BoHouY-
HbIX Mo rpynnam B 2005 r. ewe nmen yepTbl 1998—2001 rr.: no 6Momacce AOMUHK-
pPOBaNN NINYMHKM XMPOHOMUZ, (bonee Yem 75 %), NO3Ke 40NA ONUFOXET U TNYMHOK
XMPOHOMMA CTana NnpmubansnTenbHoO oanHakoBol (okono 38 %).

YucneHHoCTb MOANOCKOB p. Unio B oxnagutene HeCKONbKO CHM3UAAchb ot 11
(2005—2006 rr.) po 8 3k3/m? (2007—2009 rr.), a Buomacca BO3poC/a COOTBET-
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70 4000 Puc. 4.4.1.12. CpegHue no-
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cTBeHHo ot 304,10 go 367,82 r/m? (npun konebaHuax ot 152,50 go 832,34 r/m?),
YTO 06BACHAETCA YBEUUYEHMEM ANUHbI MOINOCKOB, HAMBONbLIMMM NOKa3aTENAMM
061NIMA XapaKTepM30BaCA OXKHbIN PalioH.

YTo KacaeTcs NPOCTPAaHCTBEHHOrO pacnpeaeneHns nokasartenen obunms 300-
6eHTOoCa, TO OHM 3HAYMTENIbHO OT/IMYA/IUCL Ha PA3HbIX YYacTKax Bogoema 1 onpe-
Aenanucb rybunHon n TMnom rpyHTa (puc. 4.4.1.13). B MeNKoBOAHbIX 3aMagHOM,
BOCTOYHOM W OXKHOM parioHax oxnaauTens Ha rnybuHe 2—4 m 6bian cocpenoTo-
YyeHbl Hanbonee MaccoBble NOCENEHMA APENCCEHbI AOHHbIX PYNNUPOBOK. B nosce,
rae obuTaloT NepaoBuULbl, APeicceHa NOCenseTca B OCHOBHOM Ha *KMBbIX 0C06AX
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Puc. 4.4.1.13. buomacca 3006eHTOCa B pasHbIX palloHax Bogoema-oxnaamTtens XA3C no rogam uc-
cneposaHuid. * MpeacraBneHbl cpegHUe 3a Nepuos, 3Ha4eHUn
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W, B MeHbLUEN CTeneHu, B Apy3ax, Ha bonee 3HaUUTENbHbIX IMYBUHAX, rae KUBbIX
nepaoBuL, He OTMEYEHO — B Apy3ax M Ha PaKoBMHax NepnosuL,. B 3anagHom palio-
He HanbonbLlana Buomacca gpencceHbl 3aperncTpMpoBaHa Ha rMybuHax 2 m u 4 m,
pPe3Ko CHUXKasaCb Ha 3 M. B BOCTOYHOM pailoHe OCHOBHas Macca ApelicceHbl 0buTa-
N1a Ha rybuHe 2 M, a B HEKOTOPbIE rogbl U NOKaAbHO — Ha rybuHe 5 M. YpoBeHb
pa3BuTUA 3006eHTOCa B BOCTOYHOM (bosiee nogorpeBaemMom) palioHe Ha Havalb-
HbIX 3Tanax BCe/eHMA ApeincceHbl B oxaaguTens bbia Bbile, YeM B 3aMagHOM M
TONIbKO HauMHaA ¢ 2007 K 2009 r. B BOCTOYHOM palloHe OTMEYEHO CHUMKeHMe buo-
Mmaccbl 3006eHTOoCca (B OCHOBHOM ApelcceHbl).

BbICOKMMM NoKasaTensimu obmama Ha NPOTAXKEHUU NPAKTUYECKM BCEFO Nepu-
043 UCCNef0BaHUI XapaKTepmM30BaMCh YH4aCTKM BXOZa B NOABOAALMMA KaHan U
y4yacTKa BbIXOZa OTBOAALLEro KaHana, rae 6onblas rybuHa HUBENUpPYET BAUAHUE
TEMMNEPaTYpPbl, @ 3HAUYUTE/IbHAsA CKOPOCTb TeYeHna obecneunsaeT 6aaronpuATHblE
YCNOBMA ANA HKU3HELEATENIbHOCTU O PENCCEHDI.

HaxoxaeHve apeicceHbl Ha MybOKOBOAHbIX MAUCTLIX yYyacTKax (8—10 m) ce-
BEPHOrO M 3anafHoOro PaioHOB MMEI0 BPEMEHHbIN U NEPUOANYECKUI XapaKTep. B
HacTosLLee BPeMs MOXHO KOHCTaTUPOBaTb 06LLLEee CHUXKEHME 3amnaca ApencceHbl B
[OOHHbBIX rPYNNUMPOBKax Bogoema-oxnagutens XA3C, npu aTOM CHUXKeHUe obuauns
onpeaenseTca KOMMNAEKCoM GpaKToOpPOoB: TEMMNepPaTypoit (T.K. MOAKNOUYEHWE BTOPOTO
3Heprob/10Ka B LLENOM YCUANAO TEPMUYECKYIO HArpysKy), 3auneHnem, pasButmem
HUTYATLIX BOAOPOC/EN B AOHHbIX BUoToMax. B gpyrx Bofoemax Tak»Ke oTmevya-
IOCb CHUMXEeHMe BrMomacchl gpericceHbl nocae ee bypHoro passutuaA. Hanpumep,
B 03. JIYKOMCKOM B NEPMOA, BCMbILWKN YNCNEHHOCTM NONYAALUN NOCAE BCENEHWUA,
6uomacca apeincceHbl coctasnana ao 487 r/m?, a B nepuog ctabuamsaumm u go
HacToslero spemeHn — 180 r/m? (IKocucTema..., 2008). B Bogoeme-oxnagutene
HOxHOo-YKpanHckon A3C B cepegmHe 1980-x roaoB 6Momacca gpeiicceHbl 4oCTUra-
na 350 r/m? (Tmapobuonorms..., 1991), oaHako K KoHuy 1990-x 13-3a 3HaUNTENbHO-
ro neperpesa oxa1a4uUTensa NOAHOCTbIO ucyesna (Cunaesa, 1998).

CyliecTBeHHa ponb 3006eHTOCa, B NepByto oyepeab HEHTOCHOW YacTn nony-
naumn apencceHbl, B Bogoeme XA3C B uLenom. Kak mokasannm UXTUONOrMYecKme
nuccnefoBaHua !, apeiicceHa, HapsaAy € Tak Ha3blBae@MbIM «MATKUM» BEHTOCOM, WT-
paeT BaXKHYI0 PO/b B NUTAaHWUM MHOMMX Pblb, BbICOKA M PO/Sb MOAIOCKOB-PUALTPA-
TopoB H6eHToCa.

4.4.2, Mocenenns gpencceHb! HO pAKOBUHAX NMEPJIOBUL, B
AOHHbBIX IPYNNuUpPoBKax Bogoema-oxnaaurens XA3C

fiBneHne noceneHna ogHUX NPUKPEnIEHHbIX OPraHM3MoB
Ha TBepAbIX MOKPOBAX, PAaKOBUHAX APYIUX MMAPOBUMOHTOB: *KMBOTHBIX (3MU300H)
AN pacTeHui (annduToH), obpasoBaHUE INMUOUOHTHBLIX FPYNMNUPOBOK, LUMPOKO
pacnpoctpaHeHo B ruapocdepe (Pamnkuu, 2008), Hanpumep, dopmupoBaHue
3MNUBUMOHTHbBIX FPYNMUPOBOK ApencceHbl Ha pPakoBMHaX MoABWMMKHbIX Unionidae
(Lewandowski, 1976). Takne noceneHms MOXXHO PacCMaTpPMBaTb KaK KOHCOPLMIO,

t Cm. pasgen 4.8 «MxTmodayHa 1 Buomenmopauma Bogoema-oxnagurens XmenbHuukon A3C»
HacToAwen moHorpaduu.
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npeacTaBAAoLLY0 COBOM ccTeMy B3aMMOCBA3EN MeX Ay OpraHM3MaMu, B KOTOPOW
onpeaensoLLyo Poib UrPaeT AOMUHUPYIOLWUNI OpraHn3m-3amdurKaTop (XapyeHkKo,
MpoTacos..., 1981). B BoaHbIXx 06beKTax, rae obuTaeT ABa BUAA ApelcceHbl, A0-
MUHUPYOLLEE MONOXKEHME B NOCENEHUAX Ha NEP/IOBULLAX 3aHMMAET, KaK NpaBuno,
Dreissena polymorpha (XapyeHko, 3opuHa-Caxaposa, 2000, Cunaea u gp., 2005).

AHanu3 noceneHunit apeiicceHbl Ha nepnosuuyax (Unionidae) 6bin caenad no
AaHHbIM MUCCNef0BaHWIA, NPOBEAEHHbIX HA BogoeMe-oxnaguTene XA3C B neTHUi
nepuog 2005—2009 rr. iccneposann XuBbIX U OTMEPLUUX MONNHOCKOB-NEPNOBUL,
C ApY3amu gpelncceHbl HA UX pakoBMHaX. MPobbl OTOMpPanU ¢ pasHbIX rMYyOUH ¢ UC-
Nno/sb30BaHWEM BOAO0/1IAa3HOM TeXHMKKU. B 3anagHom paitoHe BO monntockos oToHu-
panu Ha rybuHe 0,6 m, 2,0 m, 3,5—4,0 m, B BOCTOYHOM — Ha rybuHe 0,5 m, 0,8 m,
1,5m, 2,0—5,0 m, B toXkHOM — Ha rmybuHe 0,5—0,8 m, 1,0 m 1 2,5 m.

Y nepnosuu, onpeaensanm AJMHY U Maccy MOJJIIOCKA, ANA APeNCcCeHbl Ha KaxK-
4OV NepnosuLe — YUNCNEHHOCTb, BMOMAcCCy U Pa3MePHYIO CTPYKTYpY (No yncnex-
HOCTW, pa3mepHble Tpynnbl ¢ Warom 5 mm). Jaa pakoBMH NepnoBuL, PaccinTbIBa-
m KoapduumeHT popmsbl K, = ((L+ h +d) / 3)*/ Lhd, rae L — anmHa, h — BbicoTa,
d — TonwwmHa (MpoTtacos, 2004). Bcero obpabotaHo 210 pakoBWMH NepaoBuL, € No-
CeNMBLUENCS HA HUX ApencceHon, B TOM Yncie 143 3ks. uBbix. Ha nepnosuuax ns
3anafHoro, BOCTOYHOIO M HOXHOro paroHoB B 2006 1 2010 rr., onpeaenanun Buao-
BOW cocTaB 6ecno3BOHOYHbIX, 06UTAOLMNX B APENCCEHOBOM NOCENEHUN — BUAOB-
KOHCOpPTOB.

Mocne BceneHna ApeincceHbl B BOAOEM-0XNaANTENb BUAOBOE 6OraTtcTso nep-
nosuy, 66110 HEBONBLWIMM, AOMUHMPYIOLWEe MNooXeHWe 3aHMmana U. tumidus,
U. pictorum — BCTpeyanacb KpalHe peaKo, aHOAOHTbI B YKMBOM COCTOAHUN OOHa-
pY*KeHbl He 6bINN (OTMEYEHbl TONbKO PaKOBUHbI).

B 2005—2007 rr. nep/ioBM1LbI, HECYLLME NOCENEHUA APEACCEHbI, OblIN OTMeYe-
Hbl 40 ry6uHbI 4 M, a B 2008—2009 rr. — ToAbKO A0 rybuHbl 2 M. [lpy3bl Apeiic-
CEeHbl Ha XXUBbIX NEPNOBULAX 3aHUMANN B cpegHem okoso 30 % obuiei naowaam
PaKOBMHbI MONJIOCKA, PAKOBMHbI OTMEPLWMX BblIM MOKPbITbI APENCCeHON NoYTH
nosHOCTbIO. Monynaumm nepaosuL, 6blan NpeacTaBaAeHbl OTHOCUTEIbHO KPYMHbIMM
MOJIZIFOCKaMM, MaKCUMaJIbHbIN pa3mep XKuBbix B 2005—2007 rr. cocTaBniAan 88,8 mm,
aB20081 2009 rr. — 116,1 mm, MMHMMaNbHbIA — COOTBETCTBEHHO 23,5 1 68,2 MM.
Pasmepbl pakoBUH OTMEPLLMX MOJIIFOCKOB OblIM HECKOIbKO BbIlE: MaKCUMA/bHbI
pasmep B 2005—2007 rr. coctasnan 92,5, MMHUManbHbIn — 25,6 mm, B 2008—
2009 rr. — cooTBeTcTBEHHO 75,1 1 48,5 mm. B 2005 r. pazmepHana CTpyKTypa nepao-
BuL, 6bl1a 6/1M3Ka K TaKOBOM, XapakTepHoi ans 2001 r. B ganbHenwem pasmepHbIi
CNEKTP CABUHYNCA B CTOPOHY yBeNnYeHus aaunHbl (puc. 4.4.2.1). B uenom pasHo-
obpasne pasmepHON CTPYKTYpbl CHUMKanocb — ¢ 2,53 (2001 r.) ao 1,44 6ut/pasm.
rpynny (2008 r.) — NOCKO/IbKY COKPATU/IOCh KOIMYECTBO PAasMeEpPHbIX rpynn U yBe-
INYMNACck CTeNeHb AOMUHUPOBaHWA.

AHanm3 moppomeTpUuYecKnx Nokasartenen pakosuH *Kueblx Unionidae nosso-
JIUN caenatb BbIBOA, YTO MOC/E BCEAEHUA ApPeNCCeHbl YBEANYMNCA KOIPOULMEHT
K,, B OCHOBHOM 3a cuyeT Bo3pacTaHua oTHoweHus L/h. To ecTb, nocne BceneHus
ApeWnicceHbl yBEANYMNACL ANMHA 0CODEN NPU OTHOCUTENIbHOM CHUMKEHMU BbICOTbI
pakoBMHbI. OAgHaKO, 3TO MOXKET ObITb U CNeAcTBMEM ANJIOMETPUYECKOTO ecTecT-
BEHHOI0 POCTa MOJIIFOCKOB KPYMHbIX Pa3MepoB, NOCKO/IbKY CpeaHAA A/inHa ocobu
BO3pocC/a.
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Puc. 4.4.2.1. PasmepHasn 60
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B 2005 r. uncneHHOCTb ApelicceHbl 3NM300Ha Konebanack OT 5 KpynHbIX 0coben
00 1026 3k3 / 0cobb Unio (npy 4oMUHMpOBaHNKM ocobelt pasmepHbIx rpynn 1—5 u
6—10), a macca — 01 0,90 a0 91,54 r / ocobb Unio. B aTom roay macca apencceHbl
npesbilWana Maccy NepsioBuLbl, Ha KOTopol obuTana (puc. 4.4.2.2). MaKkcumanb-
HaA Macca NoceneHui apencceHbl OTMEYEHA HA NEPAIOBULLAX CO CPeaHeN ANNHON
0K0/10 60 MM, a He Ha 0cobAx ¢ Hanbonblue gAnHOM okoo 80 mm (puc. 4.4.2.3).

C 2006 no 2009 . macca ApeicceHbl 3NM300HA CHM3MNACb M COCTaBAANa B
cpeaHem ot 38,9 % maccbl ocobu nepnosuubl B 2009 . go 70,2 % — 8 2007 T.

Mokasatenn obununs gpencceHbl Ha O4HOW NepnoBuue Konebanancob B 3HaUM-
TENbHOW CTeneHn. YNCNEeHHOCTb B cpeaHem CHUM¥Kanacb ot 2005 Kk 2007 r., 3aTem
cunbHO yBenmymnacb B 2008 r., BHOBb CHM3MBLIMCL K 2009 r. Mpn aTOM MUHUMaNb-
HaA YMCNIeHHOCTb cocTaBnAna 2—7 3K3 / 0ocobb, a MakcumanbHaa — 93—1026 3K3 /
0cobb Unio. Bomacca e makcumanbHou 6bina B 2007 r. M NOCTENEHHO CHUMKa-
nace K 2009 r., a npegesibHble 3HaveHusa coctasman 0,4—144,95 r / ocobb Unio.
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KonnyectBeHHble MOKasaTenn ApencceHbl HA PaKOBMHAX OTMEPLUMX YHMWO-
Hug, 8 2005 r. 66111 HaMBONBLWIMMM M COCTaBAANM B cpeaHem 348 3K3 / pakoBUHY
n 53,58 r / pakosuHy (MakcumanbHo Ao 1110 3k3 / pakosuHy u 154,00 r / pako-
BMHY). B aanbHelwem (2006—2008) nokasatenm obuama apeicceHbl CHU3UANUCD,
YMCAEHHOCTb cocTaBasna B cpegHem 32—110 3k3 / pakosuHy v 10,17—36,40r /
pakoBMHY. MaKcMmanbHble 3HAaYEHMA YUCNEHHOCTU YBEANYUINCD OTHOCUTENBHO
2006, 2007 rr. v B 2008, 2009 rr. cocTaBuan cootseTcTBeHHO 835 1 587 3K3 / pako-
BMHY, a MaKcMmanbHaa 6uomacca coctasuna 296,07 r / pakoBUHY, 3TO 3HaYeHUe
Hanbonbllee 3a BECb NepUoa UccieaoBaHnin. Takum obpasom, AMHaAMMKa 3NU300-
Ha 1 NepuPUTOHA Ha HEXKMBLIX CybCTpaTax (pakoBMHaX) pasnnyanaco.

B annbMOHTHbIX rpynnNUpPOBKax ApeicceHa bblaa 3aperncTpMpoBaHa B LECTU pas-
MepHbIX rpynnax — ot 1—5 mm g0 26—30 mm. B 2005 r. No YNCNEHHOCTU Ha HUBbIX
nepaoBMLax AJOMUHMPOBaAa pasmepHas rpynna 6—10 mm, HaMbosbLiee KoMYecTso
ocobeli 3Tol rpynnbl 3aperncTpMpoBaHO B BOCTOYHOM palioHe. B 2006 I. Ha XKUBbIX
nepaoBMLax 3anafHoro panoHa LoMmMHMposana rpynna 11—15 mm, toxkHoro — 1—5u
16—20 mm, a Ha pakoBMHax — B 3anagHom — 11—15, B soctoyHom — 11—15un 16—
20 mm. B 2008 r. KaK Ha ¥MBbIX NePNOBMLLAX, TaK U Ha PaKOBMHAX, B 3anNafHOM palio-
He JOMWUHUPOBAIN MOJIIFOCKM pasmepHoin rpynnbl 1—5 mm n 6—10 mm. B 2009 . Ha
YKMBbIX NEP/I0BULAX BOCTOYHOTO palioHa A0MUHUpoBana rpynna 11—15 1 16—20 mm,
toxkHoro — 6—10, 11—15 1 16—20 mm, 3anagHoro — 6—10 n 11—15 mm. Ha pako-
BMHaX NepsoBUL, B BOCTOYHOM paiioHe — 6—10 1 11—15 mm, B 3anagHOM palioHe —
11—15 1 16—20 mm. B torKHOM palioHe OTMepLLMX Nep/ioBuUL, OBHapYKeHO He Obino.

Ba*kKHO oTmeTuTb, 4To B 2005 1. 1 B 2009 r. 6b11a OTMEYEHA APENCCEHA KPYMHbIX
pasmepHbIX rPynn MMEHHO Ha XMBbix Nnepaosuuax. B 2005 r. otmeyveHa pasmepHas
rpynna 26—30 mm, B 2009 r. — 31—35 (3anagHblii, BOCTOUYHbIN U I0XKHbIN PaltoHbl)
1 36—40 MM (10XHbIN paiioH, h =1 m). B uenom pasmepHblit cocTaB ApeincceHbl Ha
YMBbIX MEPA0BMLAX U HA OTMEPLUNX PaKoBMHaxX bbia cxoaHbIm (puc. 4.4.2.4).
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4.4. JoHHble rpynnmMpoBKM

[py3bl ApeicceHbl Ha NEPAOBULLAX, TaKKe KaK M HA Apyrux cybcTpaTax, npea-
CTaBAAOT COBOM NPOCTPAHCTBEHHO C/IOXKHbI MUKPOOMOTON, HAace/eHHbIM pasiny-
HbIMM 6eCcno3BOHOYHbIMU. B toXKHOM paioHe (2006 r.) B Apy3ax Ha Unio oTme4eHo
11 BuaoB 6eCcno3BOHOYHbIX — NATb BUAOB HAaUANUA, TPU — JIMYMHOK XMPOHOMUA,
NINYUHKK pydernHuKkoB un Ceratopogonidae, n 6pHOXOHOIMIM MONNIOCK Ferrissia sp.
MpakTnyeckn 100 % BCTpeYaeMoCTblo XapaKTepusoBanucb Limnochironomus
nervosus v Ecnomus tenellus. Konnyectso HOT 6ecrno3BOHOYHbIX B OTAE/IbHOM ApY-
3e gpencceHbl Ha og4HOM 0cobu nepnosuubl Bbl10 HEBBICOKMM — 2—5. BbisiBeHa
He3HauuTeNlbHas OTPULATE/IbHAA 3aBUCUMMOCTb YMUCIEHHOCTU Becrno3BOHOYHbIX-
KOHCOPTOB W YMC/IEHHOCTU ApeicceHbl (KoadduumeHt Koppensaummn —0,45). Mpwm
3TOM, MpU YncaeHHocTn apeicceHbl 20—40 3K3. YNCNEHHOCTb 6ecno3BOHOYHbIX
BO3pacTana, 3aTem — CHUKanacb. 1o AaHHbIM, MOAYYEHHbIM Ha 03. JlyKOMCKOM
(KapaTaes u ap., 1983) ana apericceHoBbIX NOCENEHWUI Ha NepioBULUAxX bbina xa-
paKTepHa HECKONIbKO MHaA KapTWMHa — KoanyectBo 6ecno3BOHOYHbIX B Apy3ax C
UYMCNEHHOCTbIO ApelcceHbl fo 80 3K3. BO3pacTano, a 3aTem cTabmunmsmpoBanoch.

M3-3a oTcyTCcTBUA BBOgOEME-OXNaamTene XAIC pakoobpasHbixoTp. Amphipoda,
KoTopble Npeob1aaatoT B APENCCEHOBbIX NOCENEHUAX, HANPUMEP, BOAOXPAHUIMLL,
AHEenPOBCKOro Kackaaa (XapuyeHko, 3opuHa-Caxaposa, 2000, Cunaesa 1 ap., 2005),
HaceneHue Apy3 Ha OTAENbHbIX NePI0BMULLAX HE MMESIO BbICOKOTo 0buaus.

B 2010 r. oTmeYeHO yBenyeHne TaKCOHOMMUYECKOro 6oraTcTea BUAOB-KOHCOP-
TOB B ApYy3ax Ha nepnosuuax Ao 23 suaos. Kak n paHee 100 % BcTpevyaemocCTbio
XapaKkTtepusoBanuce L. nervosus v E. tenellus. 3HaunTeNbHO YBENMUYNANCH NOKA3a-
TeI 06UIMA KOHCOPTOB — A0 COTeH 3K3 / 0cobb. M0 YMCAEHHOCTN AOMUHMPOBANU
JNINYNHKM XupoHoMug, u E. tenellus n onuroxetbl.

Kak yKkasbiBaeTca B nutepatype (Kapataes v ap., 1983), B Apy3ax ApeincceHbl
obuTatoT cneunduryeckune Buabl 6€Cno3BOHOUYHbIX, OTCYTCTBYIOLLME B OKPYKAOLLEM
rpyHTe. OaHako no Halmm AaHHbim (Cunaesa u gp., 2006) B oxnaautene 6eHToc,
HaceneHue gpencceHoBbIX APY3 HA NEepPaOBULAX M Ha APYrMx cybCcTpaTax xapak-
TEPU3YIOTCA AOCTAaTOMHO CXOAHbBIM BUAOBbLIM COCTaBOM (No MHAekcy CepeHceHa B
2008 r. 78 % 3HaYeHnn maTpuubl cxoacTea 6b1aum Bbiwe 0,50).

Ba*KHbIM BOMPOCOM BO B3aMMOOTHOLIEHMAX BUAOB-GUNLTPATOPOB B OAHOWM
KOHCOPUWM ABAAETCA OLEHKA BAUSHMA NOCENEeHUA ApencCeHbl Ha MOOCKA-HO-
cutenn. CHUMKeHMe pasmepa, O4/MHbI pakoBuHbl Unionidae, MOXKHO NpuMHMMAaTL B
KayecTBe NOoKasaTesiA HeraTMBHOro BAMAHMA. Mo HaWWM AaHHbIM, BbIBOA O CHUMKe-
HUM Pa3MepPOoB NePNOBUL, B NPUCYTCTBUMN ApeicCeHbl CAenaTb Henb3s, Tak Kak 3a
nepuos uccnenoBaHuii cpeaHas ganHa Unionidae B nonynaumnsx sospocna.

OueHuTb, BAUAET M HEraTUBHO NoCeNeHne ApencceHbl Ha NepIoBUL, MOXKHO,
B YACTHOCTM, NO U3MEHEHUIO PAa3MEPHO-BECOBbIX XapaKTEPUCTUK nocneaHnx. Xa-
paKTep 3aBMCMMOCTU A/siMHA — macca Unionidae 3a Becb nepuoa nccnefoBaHuin
6/M30K K NpUBEAEHHBIM B IUTEPATYpPE, NONYYEHHbIM B €CTECTBEHHbIX YC/I0BUAX
(Annmos, 1981). Takmm 06pa3om, N0 U3IMEHEHUI0 MOPOMETPUYECKMX MOKasa-
Tenen Henb3A cAenatb BbIBOA O MOCTOAHHOM HEraTMBHOM BAWAHUM MOCENEHUN
ApencceHbl HA XUBbIX KPYMHbIX BEHTOCHbIX MOIOCKOB B oxnaautene XA3C.

Mo gaHHbIM UCCNef0BaHUI ApeicceHoBbIX NoceneHnin B Masypckux o3epax
(Monbwa), gaxe npu bMomacce ApeincceHbl, BO MHOIO pa3 NpesbllUatoLwelt Tako-
BYIO MNep/IoBUL,, OTPULLATENbHOTO BAUAHMA Ha POCT NOCAEAHUX OTMEYEHO He Bblno
(Lewandowski, 1976). B ycnoBuAx KaHanoB Ha tore YKpauHbl BCTPeYaauchb nepno-
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BULbI Cc 0BbpacTaHnem apeiicceHbl buomaccoi 4o 200—250 r (/laweHKo, XapyeHKo,
1988). Ha ocHoBaHWKM UccnenoBaHUI APENCCEHOBbIX NOCENEHUIA Ha NepaoBuLax
Kunesckoro BogoxpaHunuwa 6bin caenaH BbiBOA, YTO CTabWAbHOCTb KOMMEKCA
Unionidae + Dreissena coxpaHseTcs, eC/in macca 3NM300Ha He NpeBbIaeT Maccy
nepnosuubl (XapyeHko, 3opuHa-Caxaposa, 2000).

Mocne nogxntoyeHus BToporo 610Kka XA3C 1 BceneHnaA ApencceHbl B OX1aanTe b OT-
MeYeHO HEKOTOPOE COKpaLLEHWE NONYAALMIA NepAoBuUL, 0COBEHHO aHOAOHT, HECKO/IbKO
COKpaTU/IMCb NOKasaTenn obunus asyx snaos p. Unio. B nepBble roabl nocse BCefeHus
ApeicceHbl Macca ee Ha *KuBbIx NepaosuLax bbina B 1,5 pasa Bbille, Yem Macca HocuTe-
NA, B AaNbHENLLEM 3TO COOTHOLLEHMEe cHm3unock Ao 0,5—0,7. UHTeHcnBHOE 3aceneHne
OPENCCEHON XMBbIX NEPNOBUIL, B HAYa/IbHbIV Nepuos, MHBa3MK NPUBENO, BEPOATHO, K
rmbenn MoaOCKOB-HOCUTENEN BCIEACTBME OFPaHNYEHNA MX NOABUMKHOCTM M 3aTpyaHe-
HUA GUNBTPaALMN, HO CHMKeHMe K 2009 . Maccbl ApencceHbl B MOCEIEHUAX MOXKET CBUAE-
TeNIbCTBOBATb 06 onpeaeeHHoN CTabuIn3aLmMm NpoLLEeccoB NP COBMECTHOM 0BUTaHUK
ABYX BUAOB MO/INOCKOB-PUNLTPATOPOB. HEeraTMBHOIO BAMAHUA NOCENEHNI ApeCCeHbl
Ha NepaoBML, H1 Mo MOPPOMETPUYECKMM MOKA3ATENAM, HU MO COOTHOLLEHWIO «Macca —
OJIMHAY KUBbIX NEPI0BUL, HE BbIABMEHO. AHA/IM3 Pa3MePHOro COCTaBa ApencceHbl, No-
CeNVBLUENCA Ha NEPNOBULLAX, CBUAETENBCTBYET O MHOIO/IETHEM XapaKTepe obpacTaHus,
YTO YKa3bIBAET Ha A/INTENbHOE CYLLEECTBOBAHME KOHCOPTUBHbIX COODLLECTB.

4.5. NEPUDPUTOH

B Bogoemax-oxnagutensx coobwecrsa nepuduToHa mrpa-
0T 0COBYI0 POsb. B HUX, KaK MpPaBusIo, CyLLECTBYET 3HAYUTENIbHOE KOIMYECTBO pas-
JINYHBIX TEXHOTEHHbIX TBEPAbIX CyBCTPaToB, Ha KOTOPbIX PA3BMBAOTCA OPraHU3MbI C
[OCTaTOYHO BbICOKMMMW MoKasatenamun obunmsa (fmgpobuonorms..., 1991, NMpoTtacos,
1994; NpoTtacos 1 ap., 2000). B TexHo-akocucteme XAIC Hanbonee BaxKHbIMKU 415
pa3BuUTUA NepndUTOHa ABNAIOTCA cneaytolme b1uoTonbl: 6eToHHas 06AULOBKa No-
TUHbI (N1owaab cybcTpaTos okosio 200000 m?, KameHHas 06AnLoBKa AaMbbl Ha y4yacT-
Ke BnageHus p. MTHunoit Por (naowaab cybctpaTtos okono 20000 m?), a TaKxKe OTKOChI
noaBsoaALLero KaHana (naowaapb cybcrpatos 60onee 90000 m?). OTKOCbI OTBOAALLETO
KaHasa 06/1ML0BaHbl 3aU1EHHBIM LWEBHEM U KaK 3n1emMeHT nepuduTtanm B cucteme
Ha BTOPOM 3Tane uccaefoBaHWUA He paccmatpuBanca. Hanbonee BarKHbIM C TOUKM
3peHua Buonomex 6MOTONOM ABASETCA NOABOAALLMI KaHAN, NOCKO/IbKY 0bpacTaHne
B HEM OKa3blBaEeT HEMOCPEACTBEHHOE BO3AENCTBUE Ha UX popMUpOBaHME.

4.5.1. O6Lasa xapaKTepucTUKd nepupuToHa
Bogoema-oxnagurens XmenosHuukou A3C

UccnepnoBaHusa nepudmUTOHa B pamMKax KOMMIEKCHbIX Tna-
pobUoNornYecknx uccienoBaHui NPoOBOAUAN B Nepuos paboTbl 04HOro 3Heprob1o-
Ka B 1998, 1999, 2001 rr., B nepuopg, paboTbl AByx sHeprobnokos — 2005—2010 rr.
BusyanbHble NOABOAHbIE OLEHKM pacnpeseneHns opraHnsmos nepnduToHa, npo-
BeAeHbl B MtoHe 1 aBrycte 2005 r., B anpene, utone, oktabpe 2006 r., B UtONE U OK-
TA6pe 2007 r. 1 B utone n ceHTabpe 2008 r., ntone 2009 m ceHTabpe 2010 1. Becero
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nposeaeHo 14 BogonasHbix 06cnegoBaHU Ha NNOTUHE, 15 — B NOABOAALLEM Ka-
Hane. Ha oTKocax NAOTUMHbI U NOABOAALLETO KaHaia OT ype3a NPOKAaAbIBAaNN TPaH-
CEKTbl NPOTAMKEHHOCTbI0 0Kono 30 m. MposeaeHbl (netom 2007 r.) nccneaoBaHma
coctaBa M 0buama 3oonepnudmToHa Ha BO3AYLIHO-BOAHbLIX pacTeHuax (BBP). Onn
nuccnefoBaHna AMHaMMKM GOpPMUPOBaHUA cooblecTs nepuduToHa B Noasoas-
LLEM KaHane Ha CrneumasbHOM CTeHAE BbICTAaBAAN 3KCNEePUMEHTa/IbHblE CybCTpa-
Tbl (3C) — nNacTUHbI U3 HeprKasetoLlei ctanu pasmepom 26 x 80 Mm. MAaCTUHbI
3KCMOHMPOBAAU OT HECKO/IbKMX HeAe b A0 roga Ha rybuHax 2, 4 u 6 m.

Ob6LWwMiA CNMCOK TaKCOHOB 300MepndUTOHa NO AaHHbIM UccneaoBaHuii B 1998 —
2001, 2005—2008 rr., a TaKXe Ha sKcnepuMeHTabHbIX cybcTpatax B 2007—2008 rr.
HacuuTbiBan 125 HOT (tabn. 4.5.1.1). Hanbonblumm 6oratcTBOM XapaKkTepusoBainch
O/IUTOXETbI U INYNHKM XMpoHOMUA, (cooTBeTcTBEHHO 29 1 40 HOT, naeHTMdULMpPOBaH-
Hble B OCHOBHOM A0 BMaa). Koanyectso rpynn 66110 goctatoyHo bonbwmm — 19. B
nepBsbIi nepuog B nepupuToHe otmeyveHo 69 HOT, Bo BTopoit — 95, 6onbluee boraTct-
BO ONpeAenaNoch Tem, YTO UCCIeA0BaHMA MPOBOAMAN HE TO/IbKO NE€TOM, HO U B ApY-
rme cesoHbl, a u3 34 HOT, oTMeyeHHbIX B 3NUUTOHE, AB8a OblaM BCTPEYEHBI TOLKO Ha
BbICLIMX pacTeHusax. ObLMMM A1 NEPBOro U BTOPOro NEPUOA0B UCCEA0BaHMI Bblan
43 HOT. Ha akcnepumeHTanbHbIx cybctpatax 6b110 otmedeHo 39 HOT. B uenom cxoa-
CTBO CMMCKOB bbl1710 HebonbluMM, Bcero 15 HOT 6bI1n oTMeYeHbl BO BCEX YETbIPEX.

Tabnuya 4.5.1.1. TaKCOHOMMWYECKMIA cOCTaB 6eCno3BOHOYHbIX NepudUTOHa Bogoema-oxnaautens XASC.

Bopoem-oxnagutens | Ha3C Ha BBP
Ne TaKcoHe! 1998— | 2005— | 2007— | o
2001 rr. | 2008 rr. | 2008 rr. ’
Spongia
Spongilla lacustris L. +
Eunapius carteri (Bowerbank) + + +
Hydrozoa
3 Hydra sp. + + + +
4 |Craspedacusta sowerbii Lankester
Turbellaria
5  |Planaria torva Schulz.
6 Nematoda sp. + + + +
Oligochaeta
7  |Aelosoma sp. +
8 Chaetogaster sp. + + +
9 Pristina aequiseta Bourne + +
10 P. longiseta Ehrenberg + +
11 Stylaria lacustris (L.) + + + +
12 Vejdovskiella comata (Vejdovsky) +
13 Dero sp. + +
14 Nais sp. + +
15  |N. pseudobtusa Piguet + +
16 N. barbata O.F.M. + + +
17 |N. elinguis O.F.M. + + +
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lMpodomiceHue mabn. 4.5.1.1.

Bopoem-oxnagutens | Ha3C Ha BBP
Ne TaKcoHe! 1998— | 2005— | 2007— | o
2001rr. | 2008 rr. | 2008 rr. ’
Oligochaeta
18 N. variabilis Piguet +
19 N. pardalis Piguet + +
20 N. bretscheri Michaelsen + +
21 N. communis Piguet + + +
22 Uncinais uncinata (Oersted) +
23 Opbhidonais serpentina O.F.M. +
24 |[Tubificidae sp. juv. + +
25  |Tubificidae sp. juv. c BONOCHbIMM LLEETUHKaMU + +
26  |Aulodrillus limnobius Bretscher +
27 Limnodrilus sp. +
28 L. claparedeanus Ratzel +
29 |L. hoffmeisteri Claparede +
30 Tubifex newaensis (Michaelsen) +
31 Potamotrix hammoniensis (Michaelsen) +
32 Lumbriculidae sp. +
33 Lumbriculus variegatus (O.F.M.) +
34  |Stylodrilus heringianus Claparede +
35 Eiseniella tetraedra (Savigny) +
Hirudinea
36 |Glossiphonia sp. + +
37 |G. heteroclita (L.) +
38  |Helobdella stagnalis (L.) + +
39 Erpobdella sp. + +
40 |E octoculata (L.) +
41 E. lineata (O.F.M.) +
Crustacea
Cladocera
42 Sida crystallina O.F. Miller +
43 Chydorus sphaericus O.F. Muller +
44 |A. rectangula Sars +
45 Harpacticoida gen. sp. +
46 Ostracoda gen. sp. + + + +
Isopoda
47  |Asellus aquaticus L. + +
Insecta
48 Odonata sp. +
49 Ischnura elegans (van der Linden) +
50 Lepidoptera sp. +
Neuroptera
51 Sisyra fuscata Fabricius + ‘ ‘
52 Osmylus sp. +
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lMpodomiceHue mabn. 4.5.1.1.

Bopoem-oxnagutens | Ha3C Ha BBP
Ne TaKcoHe! 1998— | 2005— | 2007— | oo
2001 rr. | 2008 rr. | 2008 rr. ’
Ephemeroptera
53 Caenis sp. + +
54 C. robusta Eaton + +
55 C. lactea (Burmeister) + +
56 C. horaria (L.) + + +
57 Baetis sp. +
58 B. rhodani Pictet +
Coleoptera
59 Dityscidae sp.
60 Hemiptera juv.
61 Micronecta sp. +
Trichoptera
62  |Agraylea multipunctata Curtis + +
63 Orthotrichia tetensii Kolbe + +
64 Ecnomus tenellus (Rambur) + + +
65 Cyrnus flavidus McLachlan +
66 |Leptocerus tineiformis Curtis +
67 Oecetis ochracea (Curtis) +
Chironomidae
68 Tanipodinae sp. +
69  |Procladius ferrugineus Kieff. + +
70  |P gr.choreus Mg. + +
71  |Ablabesmyia sp. +
72 |A. gr. monilis L. + + +
73 Cricotopus gr. silvestris Fabr. + + + +
74 |C gr. algarum Kieff. + + +
75 C. latidentatus Tshern. +
76  |Psectrocladius dilatatus Wulp +
77 Eukiefferiella sp. +
78 Corinoneura sp. +
79 C. celeripes Winn +
80 Tanytarsus gregarius Kieff. + + + +
81 Cladotanytarsus mancus Walker + + +
82 Paratanytarsus lauterborni Kieff. + + + +
83  |Rheotanytarsus exiguus Johannsen + + + +
84 Cryptochironomus sp. +
85 Cryptochironomus defectus Kieff. + +
86 |Leptochironomus tener (Kieff.) + +
87 Parachironomus pararostratus Harnisch + + + +
88 P, vitiosus Goetghebuer +
89 |Lipiniella arenicola Schilova +
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OKoH4aHue mabn. 4.5.1.1.

Bogoem-oxnagutens | Ha3C Ha BBP
Ne TakcoH! 1998— | 2005— | 2007— | Lo
2001rr. | 2008 rr. | 2008 rr.
Chironomidae
90 Psectrocladius psilopterus Kieff. +
91 Glyptotendipes gripecoveni Kieff. + +
92 G. glaucus (Mg.) +
93  |Endochironomus sp. + +
94  |E. albipennis Mg. + +
95 E. tendens Fabricius +
96 Limnochironomus nervosus Staeg. + + +
97 L. tritomus Kieff. + +
98  |Chironomus plumosus L. + +
99 Ch. tentans Fabr. +
100  |Polypedilum sp. +
101 P. gr. nubeculosum Mg. +
102 P. gr. convictum Walker + +
103 P. gr. bicrenatum Kieff. +
104 Pentapedilum gr. exectum Kieff. + +
105 Microtendlipes chloris Mg. + +
106 Heleidae (Ceratopogonidae) sp. + +
107 Palpomyiinae sp. +
108 Simuliidae sp. +
Mollusca
109 Bithynia tentaculata (L.) +
110  |Physa fontinalis (L.) +
111 Theodoxus euxinus Montfort +
112 |Ancylus fluviatilis (O.F.M.) +
113 |Acroloxis lacustris (L.) +
114  |Lymnaea sp. + +
115 L. ovata (Draparnaud) +
116 L. auricularia (L.) +
117  |L. stagnalis (L.) +
118 L. intermedia (Lamarck) +
119 Planorbarius corneus (L.) +
120  |Anisus spirorbis (L.) +
121 Planorbella sp. +
122 Ferrissia sp. +
123 Dreissena polymorpha Pall. +
Bryozoa
124 |Plumatella emarginata Allman +
125 Plumatella casmiana Oka
Bcero 69 95 39 34
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MNpoBeaeHHble 06CcNef0BaHUA TMAPOCOOPYKEHUM (NNOTUHBI, NOABOAALLEIO U
OTBOAALLETO KaHA/I0B), a TaKXKe Me/IKOBOAMM toro-3anafHoro palioHa B BOLOEME-OX-
naautene XASC B nepuopg pabotbl ogHOro 3HeprobaokKa, 8 1998 r. nokasanum oTcyTcT-
BME 3HAYMTEIbHOIO }KMBOTHOIO 0BpacTaHMA Ha TBEPAbIX CyOCTpaTax, MPaKTUYECKH
NosIHOe OTCYTCTBME MakpodopM. ToNbKO Ha fambe Ha y4acTKe BnageHus p. MHunoin
Por 6binn oTmeuyeHbl HPHOXOHOMME MOIIOCKKU, @ B OTBOAALLEM KaHane KOMOHWUU
ry6ku. B HekoTopbix Buotonax 6bl10 OTMEYEHO [,O0BONLHO 3HAYMTeIbHOE 0bunune
HUTYaTbIX Bogopocaei. Ha naoTuHe nosac HUTYATLIX Bogopocnel Cladophora sp.
AocTUran WwupuHbl 4,5 m no 6eToHHOMY OTKOCY, bBUOMacca BOLOPOC/Een Ha rybuHe
0,1—0,3 m coctasnsana 1189,0 £ 439,8 r/m?%. B nogsoaALem KaHane WupKnHa nosca
Cladophora sp. 6bl1a HamHoro meHblue (0,8 m), a Buomacca — cxogHoi 1228,4 +
302,5 r/m%. B oTBOAALLEM KaHane Ha y4acTke, 06/1MLOBaHHOM 6eTOHOM, NOAC ApY-
ron HUT4YaTOM Bogopocau Ulotrix sp. Takke 6bin Hewnpokum — okono 0,5 m ot
ypesa Boabl C AOCTaTOMHO BbICOKOM Buomaccown Bogopocnein — 1418 + 622,5 r/m2.
Ha yyactke, 061MUO0BAaHHOM LLeOHEM, BblpaXKeHHbIA NOAC HUTYATbIX BOAOPOCNEN
oTcyTcTBOBas, a buomacca Ulotrix sp. 6bina HUke — okono 140 r/m? [1oBOAbHO
3HaYUTEe/IbHOE BOAOPOCAEBOE ObpacTaHMe co34aBaso PasHOObpasHble MUKPOOU-
OTOMbl AN1A PA3BUTUA MOABUNKHbIX XMBOTHbIX NepUdUTOHaA.

MNMokasaTenu yncneHHocTn 3oonepmudmToHa NO BOZoeMy Konebanuce B npeae-
nax — o1 93 (rnybuHa 2—3 m) go 129000 3k3/m? (rybuHa 0,4—0,5 m), a B oTBOAA-
wem KaHane (rnybuHa 0,1 m) YncneHHoCTb bblna YpesBbl4aliHO BbICOKOM 3a cyeT
ckonneHua 3aecb Chydorus sphaericus — 4,28 MnH. 3Kk3/m?2. NpakTUHECKM Ha BCcex
NCCNen0BaHHbIX y4acTKax bblaa XOPOLLO BblPaXKeHA TEHAEHUMA CHUKEHUA YNCTEH-
HOCTM 6eCcno3BOHOYHbIX C IMyO6UHON. Ha OCHOBaHMM pacyeToB Mep CXOACTBA CO-
CTaBa, OLEHKWM NnokasaTesnei obunus, bblan BblgeneHbl coobuwecTsa nepudutoHa
(tabn. 4.5.1.2).

Mo aaHHbIM MccnegoBaHMit B mioHe 1999 r. 0bLWan KapTMHa pacnpeneneHms
rpynnMpoBoK nepudurToHa Mano M3MEHUIACb OTHOCMTE/IbHO NpeapblayLero roga.
Ha KameHHOM yKpenneHun Aambbl Ha y4acTKe BnageHua p. MHunon Por, Ha nao-
TWUHE, B NMOABOAALLEM M OTBOAALLEM KaHalax Briomacca HATYATbIX BOAOPOCNEN U3-

Tabnuya 4.5.1.2. Coobuiectsa 300nepnduToHa B Bogoeme-oxnaautene XA3C
U UX CTPYKTYPHO-OYHKLMOHANbHbIE NOKasaTenu, 1998 r.

CoobuiecTsa n:aKL?S:- ';l}'(;/b':; B, r/m? R, KOX/M?y
| |Nais sp. + Chironomidae Nn,NK (74,6 +49,2| 25,12 +20,3 0,251+0,18
Il |Cricotopus silvestris, Limnochiro-

nomus tritomus, Glyptotendipes

gripecoveni MNn, NK 5,7+3,91 | 5,431+3,96 0,043 £ 0,03
Il [Spongilla lacustris + G. gripecoveni O7K, 1,2+0,37 |151,80 + 106,26| 0,453 + 0,303
IV |Chydorus sphaericus OTK 4602,2 41,55 1,249
V |Lymnaea stagnalis + C. silvestris il 5,8 217,87 0,411
VI |Cladocera sp. + G. gripecoveni BBP 22,1 3,96 0,052

MpumeyaHue.Nn—nnotuHa, MK — nogsoaawmii KaHan, OTK — otBoaAWwMiA KaHan, [, — namba Ha
y4yacTke BrnageHus p. MHunoit Por, BBP — BbicLuMe BOgHbIE pPaCcTEHMA, OXKHDBIN U 3aNagHbli PaloHbI.
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meHsnacb ot 820,0 go 2220,0 r/m%. Ha y4yacTke BnageHus p. MlHuaoi Por Buomacca
HUTYaTbIX BOoAOpocC/ien coctasnsana 1843,33 + 378,90 r/m? npu wWmMpuHe nosca Ao
1,5 m. Ha nnotuHe Ha mybuHe ot 0,15 ao 0,50 m cpeaHsaa buomacca Bogopocnei
coctasnsana 1593,33 + 546,08 r/m2. Ha rnybuHe 1 m oHa bblia HEMHOrO Bblle —
2220,0 £ 262,1 r/m2. B KOHLIe Nosica BOAOPOC/EN Ha rybuHe 2 M OTMeYaiochb CHU-
»eHune cpeaHen buomacchl Knagodopsl Ao 820,00 + 91,92 r/m?.

B nogBsoasuwem KaHane cpegHaAas bMomacca HUTYaTbix Bogopocnen p. Cladopho-
ra npu wupuHe nonocsl Bcero 0,10—0,25 m cocTaBnsna 1893,33 + 82,78 r/m2.

Ha yyacTke oTBoAALWeEro KaHana, obanuosaHHoro webHem, no obomm bepe-
ram OTmMeyeHa Monoca OTKpenuBLIMXCA OT cybcTpaTa nnasalowmx BOAOPOCNEN
LUIMPUHOW 2 M, cpeaHas Buomacca KoTopbix coctasnana 401,93 + 156,37 r/m?. Mna-
BaloLLME MaTbl OblM NpeacTaBAEHbl 3€/1EHBIMW HUTYATbIMU BOAOPOCIAMU POAOB
Cladophora n Oedogonium v cnuHeseneHbiMmK Bogopocaamu p. Oscillatoria. 3anac
BoAopocnen metadpuToHa, PacCYMTaHHbIN C y4eTOM cpegHeit bromaccel 1 naoula-
AV NNaBaloLWMX MaTOB BOAOPOC/IEN B KaHane, coctasun 894,0—2030,0 kr.

B noaBogAwem KaHane Ha rybuHe 0,2 m B nosice 3eaeHblX HUTYATbIX BOAO-
pocneit XKuBoTHble nepuduToHa 6binn npeactasneHbl 21 HOT, HanbonblwMm
60raTtcTBOM OTINYANUCL XMpPOHOMMAbI (6 BUAOB), onuroxeTsbl (3 BMAa), 6proxo-
HornMe MoaMCKK (3 BuAa). CpegHsas YMCNEeHHOCTb 300MepuUdPUTOHa cocTasaana
46310 3Kk3/m? npu gommHmposaHuu C. silvestris (28 % obuweit yncneHHocTu), buo-
macca — 27,76 r/m? npu gommHunposaHum Bithynia tentaculata.

Ha rnybuHe 2,0 m 30onepudutoH 6bin npeactasneH 11 suaamu. CpegHas ymc-
NEHHOCTb XMBOTHbIX coctaBnana 22400 s3k3/m?, Buomacca — 4,64 r/m?. OcHosy
yncneHHocTu coctasaanu Cricotopus silvestris (25 %) n Cyclopoida sp. (27 %), no
brMomacce LOMUHMUPOBAAU IMUMHKM KNonos (76 %).

B oTBOAALLEM KaHase Ha yyacTKe, 061nLoBaHHOM 6eToHOM, Ha rybuHe 0,5 m
3o00nepuduToH bbin NpeactasneH 11 sugamu. Hambonee pasHoobpasHO 6bian
npeactasneHbl Oligochaeta n anunHkm Chironomidae. CymmapHasa YMcneHHoOCTb op-
raHM3moB cocTasnana 74933 sk3/m?, npu gommnHnposaHun Cyclopoida sp. — 87 %.
Buomacca 3oonepudutoHa cocrasnana 2,71 r/m?, OCHOBHYIO [OONI0 COCTaBAANN
C. silvestris (39 %), Cyclopoida sp. (24,6 %) v Hirudinea (17 %). Ha rnybuHe 2 m 300-
nepuduToH 6bin NpeacTasneH 14 BUAAMM M XapaKTepU30Baica HanbobWnM pas-
Hoobpa3smem xupoHomma (35,7 % obLiero KonmyecTsa BUAOB), OJIUFOXET U KNaao-
uep (no 14,3 %). CymmapHasa YMCIEHHOCTb OPraHM3mMoB coctasnsna 93143 sk3/m?.
CymmapHaa 6uomacca coctasnsna 4,98 r/m?%. Mo 6uomacce AOMUHMPOBANM
Chironomidae (67,7 %).

Ha yyacTke oTBOAALWEro KaHana, 061MLo0BaHHOrO WwebHem, Ha mybuHe 1,8—
2,0 m 6b110 oTmedeHo 14 HOT opraHnamoB 3o0onepudutoHa. YucneHHocTb 300ne-
pudutoHa 6bina 5797 3k3/m?, cymmapHaa 6uomacca cocrasnana 383,36 r/m? npu
BbICOKOM AOMUHUpoBaHuK Spongilla lacustris — 99,6 %. Ha rny6buHe 3,0 m Buao-
Boe 6oratcTBo 300nepuduToHa 66110 HUXKEe — 7 BMAos, Oligochaeta n Cladocera
coctasnann no 29 %. Nokasatenn obunma 6ol — uncneHHocTb 34118 aKk3/m?,
6uomacca — 94,11 r/m? (gomuHaHt Plumatella emarginata — 96 % obuweit). Taknum
06pasom, Ha 6ETOHHOM y4yacTKe OCHOBY 300MepUPUTOHA COCTABAAIM MENKNE Noa-
BUXHble GOPMbI, YUCNEHHOCTb 300MNepUPUTOHa 34ech bblna B 3,3 pasa Bbile, YEM
Ha y4YacTKe KaHana, 06anuoBaHHoro webHem. OgHako, cpeaHss buomacca (3a cyet
MaKpodopm) bblna Ha 2 nopsaaKa Bbilwe Ha WebHeBOM y4yacTKe.
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Tabnuya 4.5.1.3. buoueHo3bl 300nepudurToHa B Bogoeme-oxnagutene XA3C
M UX CTPYKTYPHO-PYHKLMOHaNbHbIE NOoKasaTenu (neto 1999 r.).

Jlokanu-
CoobuecTtsa sauys N, Tbic. 3k3/m? | B, r/m? | R, KK/M2y
| |Cricotopus silvestris + Bithynia tentaculata MNK 34,36 16,20 0,210
Il |Cyclopoida sp. + Cricotopus silvestris OTK 84,04 3,84 0,123
Il |Cyclopoida sp. + Spongilla lacustris OTK 20,00 238,74 1,34
IV [Stylaria lacustris + Nais sp. + Cricotopus silvestris nn 200,60 45,03 0,94
Stylaria lacustris + Limnochironomus nervosus +
V |Ecnomus tenellus Jil 28,25 7,84 0,14

Ha 3amagHom y4yacTke NAOTUHbI Ha rybuHe 0,5m 300nepudUTOH bBbin
npeactasned 19 HOT (31,6 % — xupoHomua u 15,8 % — onuroxet). Cymmap-
Has YMCNEHHOCTb 300nepMdMTOHA Ha 3TOM CTaHUMM cocTasaana 223125 ak3/m?,
cymmapHas 6momacca — 60,83 r/m?% Ha rybuHe 2,0 m 300nepndutoH 6bin npea-
ctaBneH 14 HOT. CymmapHasa YMC/IeHHOCTb OpraHU3MOB 300nepudUTOHa CocTaBNA-
na 178067 3k3/m? (37 % — umknonos n 21 % — knagouep), buomacca — 29,23 r/m?
(BOMMHAHT xMpoHOoMUAabl — 64,5 %, B OCHOBHOM, npeacTaBaeHHble C. silvestris).
Ha nnotuHe ¢ ysennyeHvem rnybuHbl OTMEYEHO CHUMKEHME TaKCOHOMMYECKOTo 6o-
raTcTea 300nepudmUTOHa, HE3HAYUTENbHOE YMEHbLLUEHNE CYMMAPHOM YNCAEHHOCTH
N CHUXKEHWE CyMMapHOM Bromacchbl NoyTH B 2 pasa.

Ha gambe Ha yyacTKe BnageHus B Bogoem-oxaaguTens p. MTHunon Por Ha rny-
6uHe 0,3 m 300nepndPuToH 6bIN NpeactasneH 13 HOT. CymmapHan YMCNEHHOCTb
coctasnana 28246 3k3/m? (No YMCAEHHOCTU AOMUHUPOBaAAN onuroxetsl — 39 % n
XMpOHOMUAbI — 26 %, NpeacTaBAeHHble, B OCHOBHOM Limnochironomus nervosus).
CymmapHana 6uomacca soonepudutoHa coctasnana 7,84 r/m? (no buomacce gomu-
HUpOBanu pyderHnkn — 47 % n onuroxetbl — 31 %).

C yyeTOM AOMMHMPOBAHUA MO NOKasaTenAam obmama u, yumTbiBaa 0cobeHHOoC-
TV BMOTONOB MO AETHUM AaHHbIM 1999 1., B 300NepndPUTOHE BOLOEMA-OXNAANTENA
XA3C 6binn BblaeneHbl 5 6uoueHo3o08 (Tabn. 4.5.1.3). Kak BuagHo us 1abn. 4.5.1.3
TO/IbKO B OAHOM COObLLECTBE B KayecTBe AOMMHAHTA BbICTyNana npukpenaeHHas
dopma (rybka).

Mcnonb3ya paHHble No 6bMomacce mMakpoBogopocielt U 6ecno3BOHOYHbIX B
neTHUin nepuog 1999 r. u naowanen, 3aceneHHbix GUTO- U 300nepudPUTOHOM B
pasnnMyYHbIX 6MoToNax, bbl PacCYUTaH 3amnac BOAOPOC/IEN U KUBOTHbIX NepuduTo-
Ha B Bogoeme-oxnaauTtene. Ha nnotTuHe 3anac Bogopocnei coctasun 15 (no mu-
HUMasIbHbIM) U A0 29 TOHH (N0 MaKCMManbHbIM OUEHKam). B uenom no sogoemy
3anac MakpoBoaopocaen nepuduToHa coctaBun okono 60 TOHH. B oTBoaALLEeM Ka-
Ha/e 3anac BOAOPOCAEN COCTaBAAN OKONO 22 T. 3anac XMBOTHbIX NepudnToHa B
aBTOTpodHO-reTepoTpodPHON 30He (30Ha HMTUYATOK) cocTaBnsan 1,2 T 1 6bin Bbille,
yem B reTepoTpodHoOi (HUTYaTbIE BogopoCcAKn oTcyTcTBoBaan) — 0,6 T.

B aBrycte 2001 r. 66111 NpoOBeAEHbI UCCNEA0BAHNA pacnpeaeeHnn 1 cocTasa
OpraHn3mos nepnduToHa Ha GETOHHOM 06NLLOBKE NNOTUHbI. OT ypesa Boabl Brybb
no 6eToHy PacrnpOCTPaHAICA NOSIC 3e/IeHHbIX HUTYaTbIX Bogopocnen Cladophora sp.
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B npuypesHoit yactn 6uomacca ux coctasnsna 1633 r/m?, kK rybrHe 1 m oHa CHU-
»anacb 10 845 r/m?2. Mpwu cpegHeit Bromacce B aTom nosce 239 r/m?, obwmin 3anac
HUTYaTbIX BOAOPOCNAEN HA NNOTUHE COCTaBAAN OKono 8,4 T. Bcero B 3Tom 6MoTone
oTmeyeHo 34 HOT 6ecno3BoHOYHbIX. Hanbonbwmnm KomyecTBOM BUAOB NpeacTaB-
NEeHbI IMYNHKN XMPOHOMMUA, — 13, MafNoOLLETUHKOBbIE YepBUu Bblan NPeaCTaBEHbI
5 Bugamm, octanbHble 10 rpynn rugpobrnoHToB — no ogHomy HOT.

B 300nepuduToHe B npnypesHoit Yactm 6bis10 otmedeHo 16 HOT 6ecno3BoHoY-
HbIX M3 9 rpynn: IMYUHOK XMpoHOMKA 5 BUAOB U GOPM, ONUFOXeT — 3, MUABOK — 2,
pakoobpasHbIX — 3, a TaKKe BPIOXOHOrMEe MOJIIIOCKU, KNELLU, KNOoMbl.

Ha rnybuHe 4 m obuiee BMaoBoe 60ratcTBoO M3MeHUI0Cb — oTme4veHo 16 HOT.
TaKKe Kak U Ha MeHbLUMX IyBuHax npeobnaganm no KoanyecTsy BUA0B U GOPM Nn-
YMHKM xnpoHomug, — 8 HOT. Mpeobnaganv AMUUHKKM xupoHomuz, (Limnochironomus
nervosus, Glyptotendipes gripecoveni, Polypedilum convictum) n no obunuio. 06-
LLLAA YNC/IEHHOCTb BeCno3BOHOYHbIX CHU3MNACh OTHOCUTENBHO MEHbLUNX IYOUH B
12—29 pas3, 6uomacca — B 19—100 pa3. be3ycnoBHO, 60/see BbICOKOE pa3BUTUE
nepuduToHa Ha manbix rybuHax 6bla10 CBA3AHO C BEreTMpoBaHWEM 34€eCb HUTYA-
TbIX BO4OPOCAEN. BbiparkeHHOro LOMUMHUPOBAHNA Cpeayn OpraHn3moB 3oonepudu-
TOHa He Obl/I0 OTMEeYeHOo, NoKasaTen BblpaBHEeHHOCTU 6bian oT 0,62 go 0,75, npu
3TOM NOKa3aTeNn TAaKCOHOMMYECKOro pasHoobpasma 6blan OTHOCUTENbHO HEBbI-
cokummn — 2,406—2,965 6uT/3K3. Ha rnybuHe 6 m nepmdunTOH 6bin KpaitHe beaeH
KauyeCTBEHHO: OTMEY€eHbl eAUHUYHbIE TMYNHKM XMPOHOMUA, ABYX BUAOB, PaAKYLIKO-
Bble paKu. 34ecb 0bHapyKeHbl TaKXKe KpynHble ABYyCTBOpYaTbie Monatocku Unio
tumidus v U. pictorum, TMNnM4Hble 06UTaTENN PLIXIbIX TPYHTOB, UX NepemMeLleHme
Ha GETOHHbIN OTKOC TPYAHO 06BACHUTL. B nogBoaalLeM KaHane 3TM MOAIIOCKM B
3HaYMUTENIbHOM KOZIMYECTBE OTMEYAIMCh Ha rPaHuLEe GETOHHOM 06NLLOBKK U AHa.

CnenyeTt OTMETUTb HaxOA4KY MaCCUBHbIX KONOHWUIM MWwaHKu Plumatella fungosa
Ha 3aTONJNeHHOM MOHTOHe B6AM3KM NpMyYana Ha y4acTKe BXOAa B NOABOAALLMIA Ka-
Han. Buomacca mwaHKK coctasnana bonee 1 Kr/m?2 B gpyrmux 6uotonax KpynHbIX
KOJIOHMI1 MLLUAHKM OTMEYEHO He 6blino.

Takum ob6pasom, B nepuog paboTbl ogHoro aHeprobaoka XA3C coobuiectsa
nepuoUTOHa BKIOYAIM HUTYATbIe BOAOPOCN, HA Manoi rybuHe (HeckonbKo 6o-
nee 1 m), a TakKe NOABUKHbIX MEIKMX HeCNO3BOHOYHbIX, BiomMacca KoTopbIx Hbina
nopsaAKa rpaMmoB — AECATKOB rPaMMOB Ha M2, JIOKaNbHO BblIM OTMEYeHbl Mac-
CMBHbIE KONIOHMUM MLIAHKN U TYOKW.

BBsog, B akcnayaTaumio 2 sHeprobsioka B 2004 r., cBA3aHHOE C 3TUM NOBbIWEHUE
TemnepaTypbl BoAbl, MOCTOAHHbLIN NOAOrPEB B IETHUN NEPUOL, A TaKKe CMOHTaH-
HOe BCesleHWe ApencceHbl B BOAOEM, CYLLECTBEHHO M3MEHW/IM HE TO/IbKO COCTaB
nepuduToHa, Nokasatenn obuaMA, HO M rabuTyanbHble XapaKTEPUCTUKMU CO0B-
wectB. O4eHb cyLLecTBeHHble BMonornyeckme NoMmexm UMeHHoO oT opMMpPOBaHMUA
ApericceHoBOro o6pacTaHmns B CUCTEMAX LIUPKYAALNOHHOIO M TEXHUYECKOTO BOAO-
CHabKeHus 6blnM oTmedeHbl Ha XA3C B 2004 roay.

BusyanbHble obcnefoBaHUA pas3nnyHbIX CybCTpaToB B BOAOEMe-OXNaauTene,
npoBeZeHHble B Nepuoa SKcnayaTauum ABYX G/0KOB U BceneHUA ApeiicceHbil,
HaunHaa ¢ 2005 r. NoKasanu, 4To pacnpeseneHme U NPOCTPAHCTBEHHAA CTPYKTypa
3o0nepuduUToHa B 3TOT Nepuog OblIM JOCTaTOYHO CAOXKHbIMU. MO AaHHbIM BU3Y-
aNIbHOM OLLEHKM Ha NJI0TUHE U B NOABOAALLEM KaHasle yCTaHOBAEHO pacnpeaeneHne
NnosAcoB HWUTYATbIX BOAOPOC/IEN, OTMepLUen ApeicceHbl (CO CKONNEHUAMMU PaKOBUH
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YKMBbIX MOJIJIFOCKOB Cpeam HUX) U Mosica C Pa3HOM NJIOTHOCTLIO MNOKPbITUA cybcTpaTa
noceneHnaAMM apencceHbl. Heo6xogMMO OTMETUTL, YTO BU3YyasibHasA OLEHKA MpaK-
TUYECKM MOSIHOO OTCYTCTBUSA APENCCEHbI CPeay CTBOPOK OTMEPLUNX MOIHOCKOB He
NoATBEPXKA3ANACh NpU pa3bopKe 0TobpPaHHbIX NPo6. B 3TOM 30HEe MO BCTpeYaTbeA
OAMHOYHbIE ApYy3bl, 0COOM ApencceHbl, 4OCTUMAA [0BOIbHO 6ONLLLIOrO 06UAKUS.

B uioHe 2005 r. B noaBoaALLEM KaHae bblno BblaeneHo 6 NoAcoB pacnpeaene-
HUA nepuduUTOHa (OTKOC NeBoro bepera). [1o rMybUHbBI OKONO 4 M pacnpocTpaHaaca
MOAC HUTYATbIX 3e/1eHbIX BOAOPOCAEN B BUAE NIOTHOIO MaTa, NPUKPeEneHHble He-
NocpeacTBEHHO K CybCTpaTy BOAOPOCAN OTMEUEHbI A0 Iy6UHbI 0KoM0 1,3 M, XKuBas
ApeiicceHa No BM3yasbHOM OLLEHKe OTcyTcTBOBasa. LLMpMHa 3TOM 30HbI NO OTKOCY
coctasnana okono 2 m. Bropas, rybuHHas YacTb nosaca umena 6onee CNoOXKHyHO
CTPYKTYpY. TONCTbIA MaT 3eNeHbIX HUTYaTbIX BOAOPOC/IEN pacnonarancs Ha cnaow-
HOM noceneHnn ppencceHbl, 66ablIas ee YacTb (HO He BcAal) Bblna nornbLien.
MpoTAXKeHHOCTb 3TOro «cybnosca» coctaBniAna OKono 8 m A0 rybuHbl 4 m. Mybxke
nosca HUTYATOK pacnonarancs noac apericceHol ¢ 80—100 % nokpbiTMeM cybcTpa-
Ta Apy3amu. Takoe NOKPbITUE COXPAHANOCH Ha NPOTAKEHUM 6—8 M NO OTKOCY A0
rny6uHbl OKoNo 6 M. [yBKe, [0 camoro AHa NOKPbITUE ApeircceHol B BUAE oTae-
JIbHbIX MPUKPEN/IEHHbIX K 6€TOHY ApY3 cOCTaBaAN0 O0Koo 60 %. Ha BepTMKanbHOM
6eTOHHOM NOBEPXHOCTM ONOP MOCTA B KaHa/le OMMCAHHAA Bblle 30HA/IbHOCTb He
OoTMeYeHa. 34ecb NOYTU OT CamMoro gHa Ao rybuHbl 1,3—1,5 M OT NOBEPXHOCTU
BoAbl 3adUKCUpPOBaHO obpacTaHue apeicceHol B BUAe arperatos apys co 100 %
NoKpbITMEM cybcTpaTa. 3To pacnpeseneHme 6bi10 XapaKTEPHO 417 BEPTUKAIbHbIX
NMOBEPXHOCTEN KaK OCBELLLEHHOM, TaK M 3aTEHEHHOM CTOPOH ONOpbI.

Takke 6blnK NpoBeaeHbl HAbAOAEHUA U OLLEHKa COCTaBa M pacnpeseneHns Mak-
podopm obpacTaHUA Ha NAOTUHE B CPeAHEN ee YacTW M YHaCTOK AHA, PACNONOMKEH-
HbIli B61M3M 6eTOHHOro oTKoca. MPOTAMKEHHOCTb TPAHCEKTbl N0 6ETOHHOMY OTKOCY
NAOTMHbI cocTaBnsna 30 m Ao rybuHbl okono 8 M. KapTMHa pacnpeaeneHumsa noacos
OKa3afacb fOCTAaTOMHO CNOXHOM. lNoAc 3eneHbix HUTYaTbIX Bogopocnew (Cladopho-
ra sp.) co 100 % nNoKpbITMEM OT ype3a Bogpl 40 rybuHbl okoso 0,3 M cmeHancs nos-
COM HUTYATOK C MEJIKOM ApeNcceHON — WMpPUHOM He 6onee 2 m ao rmybuHbl 0,6 m.
fny6xke, Hewmnpokuit noac co 100 % NOKPbLITUEM APENCCEHOM HAXOAMACA MeXAY
rnybuHon 1,9—2,5 m, 3eneHble HUTYaTble BOAOPOCAN 34eCh NPAKTUYECKN He BCTpe-
Yanucb. Ha rnybuHe okono 3,0—3,5m (oT 9 Ao 12 m No AnuHe TpaHCceKTbl) bbiio oT-
MEUYEeHO CKOMJIeHNe HUTYaTbIX Bogopocnel (Ulotrix sp.), Nog KOTOpbIM HaxoAunacb
ApeicceHa, NPaKTUYECKM NOMHOCTbIO MOKpbiBalowWwas 6eToHHbIM cybcTpaT (oKono
80 %). Janee no TpaHCeKTe HWUTYaTble BOAOPOCAU YKe He BCTPEeYaIMCb, MOKpbITUE
cybcTpaTa apeiicceHon nocTeneHHo cHuKanocb ot 80 % (rnybuHa okono 4 m), Ao
50 % — Ha 5—6 m 1 go 15 % — B6/M3M AHa. Ha gHe (chabo 3aMneHHbI NecokK) Nok-
pbiTUE ApeicceHon B BUAE APY3 COCTaBAANO OKoo 10 %.

B aBrycte 2005 r. 6b1710 NpoBeAeHO NogBoAHOe 0bcneaoBaHWe NOABOAALLENO
KaHana. 30Ha oTMepLIein ApencceHbl paclmpunacs 8o rmybuHbl 4 m, 34ech BCTpe-
YaUCb NNLb HEMHOTOYMCAEHHbIE MBble 0c06U. OT rybuHbl 4 M f0NA NOKPbI-
TMA cybcTpaTa noceneHMAMKU ApencceHbl cocTaasna okono 90 % M TONbKO Ha
5—6 m — pgocturana 100 %.

B anpene 2006 r. Ha NJOTUHE B NPUYpPE3HOI YacTu bblla OTMEYEeHa 30Ha auna-
TOMOBBbIX Bogopocnein ao rybuHbl 0,25 M, 30Ha CNAOWHOMO NOKPbLITUA Apencce-
HOM 6blna WNPOKOW — OT IYy6UHbI 2 M U 40 6 M.
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B utone 2006 r. ana pacnpegeneHma nepudMUToHa Ha OTKOCE MAOTUHbLI BblNo
XapaKTepHO pe3Koe CHUXKeHMe obunma apencceHbl B 30HEe OKOJO ryOuHbl 3 m. B
KaHa/ie Ha IeBOM OTKOCE TOM ¥Ke HOXKHOM 3KCMO3ULUUN (OTHOCUTENBHO CONHEYHOTO
OCBELLEHMA), YTO M Ha NNOTMHE TaKKe OTMEYEHO CHUXKEHME AONU NOKPbITUA Ha
rnybuHe oKono 2 M, HO Ha NPOTUBOMO/IOXKHOM OTKOCe (NpaBblit beper) Takoro AB-
NIeHNs oTMeYeHo He bbino. HaumHaa ¢ nona 2006 r. Ha NNoTUHE OT rMybuHbl 1,5 m
80 3—4 m BO BCe Nepuoabl UCCef0BaHUIA OTMeYasca NoAC OTMepLUEl apeincce-
Hbl — PAKOBMHbI C PeAKUM NPUCYTCTBUEM XKUBbIX 0cobel. [loBO/IbHO Pe3KO 3a 3TUM
NOACOM Ha4MHaNCA NoAc noceneHui gpencceHbl co 100 % NOKpbITUEM, KOTOPbIN
He pPacnpoCTPaHA/CA, OAHAKo, rybke 6 m. [nybxKe 6 M Aona NoKpbITUA cybcTpaTa
apevicceHon ot 2005 r. K 2007 r. cHusmaace ot 70 o 15 %.

CyLiecTBoBaHMe TaKOro MOCTOAHHOIO Mosica AerpagvpoBaBLUEro MocesneHus
ApeicceHbl Ha rybuHe OKoMo 3 M Ha NJIOTUHE, MO HalleMy MHEHWIO, MOXKHO 06b-
ACHUTb BO34ENCTBMEM FMapoANHaMmMYeckoro paktopa. OT ypesa Boabl U 4o rybu-
Hbl OKO/10 1 M Nog, AeCTBUEM BOJH (a B 3MMHMI Nepuog, Npu CUAbHBIX MOPO3aXx U
BO34EMCTBUMN NbAa) NPOUCXOAUT NEPUOANYECKMI CPbIB BOLOPOCAEN U NPUKPENUB-
LUIMXCA MOJIIIOCKOB U BETOHHbBIN cybCcTpaT 0cBObOXKAAETCA 415 MOCENEHUN MOSO-
An. Becb 6MoreHHbIi maTepuran cMeLaeTca Ha 60nbLyto rybuHy, raoe obpasyertcs
noAyLWHKa paKyLwn, KOTopas He TOIbKO Maso NPUrogHa A1A HOBbIX MOCENEHUI, HO,
KpOMe TOro, 3HauyMTe/IbHO HapyLLAeTCsA NPy BOJIHOBOM BO3LENCTBUM, XOTS YHKe U He
TpaHcnopTUpyeTca Ha 6onbluyto rybuHy. Takum obpasom, popmupyetcsa buoton,
NPaKTUYECKM HEMPUTOAHbIN Ana GopMMpPOBaHUS YCTONYMBBIX NOCENEHUA Apeiic-
ceHbl. B noaBogALwem KaHane, rae oTcyTCTBYET BOJIHOBOE BO34ENCTBME TaKOro NOC-
TOAAHHOIO NoACa OTMEYEHO He bbln1o.

B oceHHu nepuog 2005 r. B nogBoaslLem KaHane bbina npovsBeaeHa mexa-
HMYEeCKasa 04YMCTKa OTKOCOB OT NocesieHnn gpelicceHbl. Ho yrke B utone 2006 r. noce-
NeHnAa apeicceHbl oTMeYanmcb ot rybuHbl 0,3 m (10 %) Ao mybuHbl 1,5 M — npu
80 % noKpbITuK cybcTpaTa. Cneayet OTMETUTb, YTO HA Bonee OCBELLEHHOM SIEBOM
OTKOCe KaHana oT rMybuHbl 1,5 A0 2,3 M coxpaHaaca Nosc oTMmepLlen ApencceHsi.
Ha npaBom, 6onee 3aTeHEHHOM OTKOCE TaKOW 30Hbl OTMeYeHO He bblsio, nocesne-
HUA ApPeNCcCeHbl PacnpocTpaHAamchb ot rybuHbl 0,9 m go aHa. NMoceneHns co 100 %
NMOKPbITUEM OTMEYaNNUCb Ha MybuHe 6—8 M. BepTUKanbHaA NOBEPXHOCTb ObIKa,
TAKKe KaK M rof Hasag, bblia NONHOCTLIO NOKPbITa Apy3amu apelicceHbl. Cneayert
OTMETUTb, YTO 3TV NOCENEHUA UMENN ONpPeaeNeHHY0 ANHAMUKY, YAaCcTb U3 HUX OT-
pblBaNacb OT BEPTMKANbHON NOBEPXHOCTU U, OYEBUAHO, LOCTAaTOUYHO ObICTPO 3ame-
HANUCb HOBbIMM. [og, BEPTUKANbHOW CTEHKOW HabAo4anUCb CKONAEHUA ONaBLUMX
[APYy3 BbICOTOM OKO/IO NONyMeTpa.

B oKTA6pe 2007 r. Ha NIOTUHE OT NOBEPXHOCTU A0 My6UHbI 1,5 M 1 Ha rybuHe
4—6 m oTmeydeHbl 100 % noceneHua apenccersol, a ot Myo6uHbl 1,5 M 0 4 m — co-
XPaHANCA NOAC PAKOBMH gpencceHbl. YpoBeHb Bogoema 6blsl HUXKe 06bl4HOro Ha
40—50 cm, B 3TUX YCNOBMAX NOAC APENCCEHBI BblN OTMEYEH UM BbiLLE YPOBHS BOAbI,
B 30He 3anaecka.

B nione 2008 r., npu octaHOBKe 060MX 3HEProH/0KOB U OTCYTCTBUM NoAorpe-
TbIX cO6pOCOB, 414 NepudUTOHa HA NNOTMHE ObIIO XapaKTEPHO 3HaYUTENbHOE pac-
NPOCTPaHEHUE HUTYATLIX BOLOPOC/EN, MOYTU A0 MYOUHbI 5 M, @ TaKKe CyXKeHue
30Hbl OTMepLUel apelicceHbl (rybuHa 1—2 m). 30Ha NOIHOTFO NOKPbITUA cybcTpaTa
noceneHnAMM apericceHbl Obl1a PacnonoXKeHa Ha MybuHe oT 2 4o 5 m.
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B nogBogAwem KaHane pacnpegeneHve nepudUTOHa PasnMyanocb Ha AByX
OTKOCax. 30Ha NOJIHOTO MOKPbITUS cybcTpaTa ApeicceHolr Ha 1eBOM OTKOCE Hauu-
Hanacb OT rybuHbl 4 M, HA NPAaBOM — OT 3 M M PaACNPOCTPaHANACL NPAKTUYECKN
[0 AHA KaHana. CywecTBeHHble U3MEHEHUS B COCTaBe W CTPYKType nepudputoHa
NPOU30LWAN HA BEPTUKAJIbHBIX MOBEPXHOCTAX OMOPblI MOCTa B KaHane. MoceneHusn
ApencceHbl B BUAE ApPYy3 COXPAHWIMUCH TOMbKO B HUMHEN 4acTu, Ha PacCToOAHUM
1,0—1,5m OT gHa KaHana, BepHee — OT MOBEPXHOCTU CKOMJieHMa Apys, obBsa-
NNBLUMXCS ¢ onop (oKono 1 m Hag AHOMm). Bbiwe, oT mybuHbI 5 M 06LWMiA rabuTyc
noceneHnn onpeaenann KonoHuu rybku Eunapius carteri. KonoHUKM 3TOro o4yeHb
peakoro B Bogoemax YKpauHbl suaa (Tpblavc u ap., 2009) Ha 50—90 % nokpbiBa-
nn cybcTpaT, monogan ApeicceHa B BUAe HeGONbLINX NATEH NOKPbIBana 6€TOH He
6onee, yem Ha 40 %. CnefyeT OTMETUTb, YTO Ha OTKOCAX KaHana M NAOTUHbI rybKa
NpaKTUYecKn He BCTpeyanacs. Mo gaHHbIM Bogonasos AIC rybku B nepBoi noso-
BMHE /iIeTa Pa3BMBA/INCb Ha TMAPOCOOPYIKEHMAX HACOCHbIX CTAHUMI Ha rybuHe Ao
12 m (cyaa no noasoaHbim doTorpadusam, ato 6bian KonoHuu Spongilla lacustris.
TakKe [40BOMIbHO 60/blIME UX KOMOHUWM OblIM OTMEYEHbl Ha KaMHAX B HOXKHOM
palioHe. B nione 2008 r. NoKpbITUE TyOKOM BEpTUKaNbHOro 6eToHHOoro cybcTpara B
KaHane gocturano 90 %. Monoab gpeicceHbl 3anoaHsAMa TONIbKO OTAeNbHbIe yYac-
TKM cBoBOAHOrO cybCcTpaTa, Ha MybuHe OKono 3 M COOTHOLEHME TYBKKN 1 monoam
ApelicceHbl 6bI10 NOYTM PaBHbIM.

B nione 2008 r. B noasoasawem KaHane 6bino caenaHo HabnogeHwe, csa-
3aHHOEe C OTMUpaHMem gpelicceHbl. Ha rnybuHe oKkono 7 m B yraybaeHnn mexay
OTKOCOM W CKOMJIEHMEM OMaBLUMX C ONOPbl MOCTa Apy3 Oblna oTmeyeHa nonoca
WwupuHoW okono 30 cM M AJIMHON B HECKO/NIbKO METPOoB. B aTolt nonoce otmeye-
Ha normbLuasa apeincceHa, NOKPbITas 6e/biM NAOTHbIM CETYaTOOOPa3HbIM HaleTOM
(BepoATHO rndbl rpnMboB). YCTaHOBUTb, MPOM3OLLIO AN NocenieHne rpnbos nocne
OTMUPAHUA MOIOCKOB, IMBO ApelicceHa Nornbaa noa Ux BANAHUEM, He yA3AN0Ch.
Bnocneacteuun npu cneayrollem BogoasHoOM obcnenoBaHum B ceHTAbpe 2008 T.
TAKOro AB/IEHNA OTMEYEHO He bblsio.

B ceHTABpe 2008 r. 06cNea0BaHMA NPOBOAWIM TOBLKO B NOABOAALLEM KaHane.
CyLLecTBEHHbIX U3MEHEHUI CTPYKTYPbI NOCENEHNI OTMEeYEHO He b6bli10. 30Ha 100 %
NOKpbLITUA cybCcTpaTa ApPEencceHoi pacnpocTpaHanack oT MybuHbl 3 m A0 camoro
AHa. MNoceneHus apeicceHbl NpeacTaBasamM coboit LOBONbHO CUIbHO 3aWUIEHHbIE
ApYy3bl Ha PbIX10M NOANOMKKE M3 PaKOBUH. Ha BepTUKanbHOM NOBEPXHOCTM OMNOPbI
MOCTa KONOHMM FyBOK, KoTopble NOKpbiBaan Ao 60 % cybcTpaTa, yrKe Haxo4uauchb
Ha cTagmn oTMMUpaHusA. MNoceneHna gpeincceHbl B BUAE APY3 COXPAHUIUCL TO/IbKO
Ha rybuHe 6onee 5,5 m. Ha ocTanbHOM NOBEPXHOCTU APENCCEHA He Urpana cyLec-
TBEHHOM poan. Ha oTKocax, cpeau ApencceHoBbIX noceneHnin rybka BcTpeyanacb
OYeHb PeAKO — OAHA MaNleHbKas KOJIOHMA HA HECKOJ/IbKO M2,

B KoHLe MIoHA — Hauyane utona 2009 r. uccnefoBaHna nepnduToHa NnpoBoaU-
/1 Ha BETOHHbIX OTKOCaxX NJIOTUHbI U NOABOAALLErO KaHana. Ob6cienoBaHbl TakkKe
KameHHas OTCbINKa Ha y4YacTKe BnageHus p. MTHnaon Por, 6eTOHHbIN 1 LebeHOUYHbIN
y4YacCTKKM OTBOAALLErO KaHana. MoasogHoe obcnenoBaHMe OTKoca npaBoro bepera
noABOAALLEro KaHana Mo3BO/IMAO BblAennTb 6 nosacos. OT ypesa U A0 rybuHbl
0,3 M No oTKocy OTMeYeH nosic Bogopocaesoro obpacranua Cladophora fracta co
100 % nokpbiTMem cybcTpaTa. BogopocneBsblii MaT 3aHMMan To/wy Boabl U obpa-
30BblIBa/1 CKOMN/IEHWUA B BUAE NOAYLIEK Ha NOBEPXHOCTU. HUTUATKM NPUKpennsanco
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HenocpeacTBeHHO K 6eToHy Ao rmy6uHbl 0,3 m. LnpuHa BogopocieBoro mata no
3epKany Boabl coctasuna 0,4—0,5 m. B asTom nosce 6nomacca HUTYaTbIX BOAOPOC-
nen coctasuna B cpegHem 291,26 r/m?. [anee oo rnybuHbl 2 M cnepsosan nosc
WMpMHOM 5,9 m, NoKpbITME BETOHHOro OTKOCa Bogopocaamu coctasnsno 10 %.
MoceneHna nmenn BUA OTAENbHbIX KYCTUKOB, B MOACE OTMeYeHbl O4UHOYHbIE OCO-
6u gpericceHbl. OT rybuHbl 2 M A0 4 M ponb 3andurKaTopa NpuUHaaNeKana ene-
HoW Bogopocau 13 nopagka Cladophorales — Chaetomorpha henningsii. 3ToT BUA,
Brepsble 06HapyKeH B BOAOEME-OXALUTENE U PaHEE B PErMOHE OTMEYEH He bbin.
Ha rnybuHe 2—4 m buomacca gpelicceHbl bbl1a O4YeHb HU3KOW, He NpeBblllana
24,2 r/m%. HeBbicoKasa 6Momacca cBA3aHa ¢ Tem, YTo oceHbto 2008 . OTKOCbI KaHa-
Jla o4ULLLAAN OT MOAIIOCKOB. Ha rmybuHe 5 m obpacTaHMe HUTYaTKaMK CHUXKANOCh
80 20 %, oTmeueHa apeicceHa (NoKpbiTMe cybcTpaTa MOAMOCKAaMKU [OCTMrano
40 %).

B 2010 r. o6cnegoBaHMe KaHala U NNOTUHBI BblN0 NpoBeAeHO B ceHTabpe. B
noABoAALWEM KaHane Ha OTKoce Ha rMybuHe oKkono 1 m Bnepeble 6blIM OTMEYEHDI
KONOHWUW ry6KM Eunapius. OHU BbIrALENM KaK OCTPOBKK pasmepom Ao 10—15 cm
cpeam 3apocneit kKnagodopbl. Ha AByXMeTpoBOi rnybuHe 3eneHble HUTYATKKU C
NoKpbITMeM 0Ko10 40 % pacnonarasncb Ha Cnoe pakyLwwu, ¢ HebonbWMM KONYeCT-
BOM }XUBbIX 0cobel apeicceHbl. [lanee, Ha 3-meTpoBol rybuHe obuwmin rabutyc
obpacTtaHua onpegensno 100 % nokpbiTne cybcTpaTa Knagodpopoi. Ewe Ha meTp
rnybxe cybcTpat 6bin NOKPLIT Apy3amu apeiicceHbl (50 %) u pakywei. nybke
pacnosara/sica nosc NOJIHOIO NOKPbITUA 6eToHHOro cybcTpaTa Apy3amu ApencceHbl
(cnoii po 5—6 cm), Bce Honee 3aneHHbIX NPU yBEeMYEHUN yBUHBI. Ha BepTu-
Ka/ibHOW 6ETOHHOWM NOBEPXHOCTM OMOPbl MOCTA Obl/IM OTMEYEHbI KONOHUU TYHBOK C
nokpbitnem ot 40 o 60 %. [lpelicceHa BCTpevanacb eANHUYHO.

Ha nnotuHe obwaa KapTMHa pacnpegeneHnsa nepuduToHa ocTtaBanacb AOCTa-
TOYHO CTAabWMNbHOM OTHOCMTENbHO MpeablAyWwmnX NepuosoB mccaegosaHua. Moac
Knagodopsbl Ha rMybuHe 2 M cTaHoBMACA Bonee pasperkeHHbIM (20 % NOoKpbITUA) No
CPaBHEHWIO C TaKOBbIM Ha rMybuHe 1 m. 3aTem, Ha MybuHe 3 M, KaK U paHbLLe, pac-
MoNaranca NoAc Pakywu 1, HaunHas ¢ rybuHbl 4 M OTMeYEH NoAC ApY3 ApencceHbl
(50—100 % nokpbITUA), LOCTATOYHO CUABHO 3aUNEHHbIX, HAUYMHasA C FYBUHbI 5 M.

BogonasHble 06cnenoBaHMA OCHOBHbIX 6MOTONOB NepPUPUTOHA NOKA3aan oco-
6EHHOCTM pacnpeseneHusa U AUHAMUKK obpacTaHua. B oTanune oT nepuoga pa-
60Tbl 04HOrO 3HeprobaoKa, CyLWECTBEHHYIO POJib CTainM Urpatb Makpodopmbl, B
nepByto ovepeab ApelicceHa.

B oTBOASLLEM KaHane noasogHble obcnenoBaHUsA He NPOBOAMAM. 34eChb Ha
Mmanow rnybuHe Habntoganacb cmeHa $OHOBOrO BOAOPOC/NEBOrO 0bpacTaHUa no
Ce30HaM: AMaTOMOBble — B XON04HOE BPEMA 043, 3e/1eHble — B Haya/e feTa, Cu-
HesesieHble HUTYATble — NP Haubonblwmx TemnepaTtypax. MocneaHne obpasosbl-
Bann WwWupokuit nosac (1,5 m) saonb bepera.

B t0}KHOM palioHe, Ha y4acTKe BhnageHua p. MHunoit Por B Bogoem, rae Kpyn-
HOKaMEeHHasA OTCbINKa ykpenaaeT aamby Ao rmybuHbl 1,5—2 m, Ha KamHAX, NoY-
TW OT ype3sa BOoZAbl, Cpa3dy 338 HEOONbLWIMM NOACOM 3€/1eHbIX HUTYATbIX BOAOPOCEN
Habnoganucb noceneHna apencceHbl, NPAKTUYECKM NOMHOCTBIO MOKpbIBatoWwMe
cybcTpat (90—100 %). OTOT XapaKTep NOCeNeHnit coXpaHaACa BO BCE CE30Hbl UC-
cnefoBaHUn. Taknm obpasom, 0bwmii rabuUTyc M NPOCTPaHCTBEHHAA CTPYKTypa Co-
obuects nepuduUTOHa B pasHbIX broTonax bbiM HEOAHOPOAHbIMM.
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OCHOBHbIMUW PpaKTOpamu, onpesenatoWwmMm Kak COCTaB, Tak M 0buIne opraHms-
MOB 300MepUOUTOHA ABNAIOTCA TeMNepaTypa, rMybuHa, a TakKe reTeporeHHoCTb
61oTONa, CBA3AHHAA C XapaKTepoOM NoceneHnin Makpodopm — HUTHATLIX BOJOPOC-
nei n gpencceHbl. Tepmuyeckme ycioBus o6UTaHMA OPraHM3mMoB 300NepUPUTOHa
W3MEHANNUCL KaK MO Ce30HaMm, TaK B MpoCTpaHcTee Bogoema. ObLiee KOAMYECTBO
HOT mMmMHUManbHbIM 6bIN0 B 3UMHUIA Nepuog,. B ¢peBpane Ha Bcex CTaHUMAX UC-
cnenoBaHMa oTmedeHo ao 17 sngos, B utone — go 30. MameHeHus Buaosoro 6o-
ratcTBa Mo ce3oHam 6bliv CBA3AHbI C TEMNEPaTypon, 3aBUCMMOCTb 3Ta He bblia
npamo/siMHeliHol. B anpene Hanbonbluee KOAMYEeCTBO BUAOB oTMedeHo npu 17 °C,
B Utone — npwu 23, a B okTAbpe — npu 27 °C. MNpu BbICOKNX TEMNEpaTypax TaKCOHO-
Muyeckoe 6oratcTBo cHuKanocb (4—6 HOT npu 37 °C). Hambonbliee KonnyecTso
HOT 6b1n10 0OTMeYeHO B cpeaHelt YacTu AnanasoHa Temnepatyp (puc. 4.5.1.1). Tny-
6MHa B LE/IOM He OKasblBasla CYLECTBEHHOIO BAUAHUA Ha U3MEHEHWE BUAOBOIO
6oraTtcTBa, 0AHaKO Hanbo blLEee KONUYECTBO BMAOB 6bl/I0 OTMEUYEHO B MPUYPE3HOM
30He, 34eCb, 04EBUAHO, ONpPeaenatoLmnM 6bla10 NPUCYTCTBME BbICOKOrETEPOrEHHbIX,
6oratbix NuLLen 6GMoToNoB, CBA3aHHbIX C NOCENEHUAMM HATYATLIX BOLOPOCEN.

TakcoHOMM4YecKoe 60raTcTBO CBA3AHO HE TOJ/IbKO C TEMMepaTypol U CE30HOM
roga, Ho U C pasBuUTMEM 3anduumpyrowmx $opm, B HaCTHOCTM C 0OMIMEM ApeNc-
CeHbl. 34eCb TaKXe HEeT NPAMOWM 3aBUCMMOCTM — Hambosbluee Konmdectso HOT
6b110 OTMeuYeHo nNpu Bromacce gpencceHbl okono 6—7 kr/m? (puc. 4.5.1.2). B npu-
ypesHol 30He, Ha Masiol MybuHe, roe buomacca apeiicceHbl Mana, Ha 6oraTcTso
cocTaBa ¥ obuane NPoYMx opraHM3MOB OKa3blBaOT BAUAHME NOCENEHUA HUTHATbIX
BOAOPOCAEN.
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Puc. 4.5.1.1. Konnuyecteo HOT 300nepnduToHa B pasIMYHbIX 30HaX TEPMUYECKOTO rpaneHTa B BO-
poeme-oxnagutene XA3C: 1 — uioHb 2005 ., 2 — asryct 2005 r., 3 — deBpanb 2006 r., 4 — anpenb
2006 ., 5 — ntonb 2006 1., 6 — oKTAGPL 2006 T.

Puc. 4.5.1.2. 3aBucumocTb Koamndectsa HOT oT 6Momacchl gpeiicceHbl B nepnduToHe (Mo AaHHbIM
2005r.)

139



4. 'mppo6uonoruyeckuii pexkum sogoema-oxnanurens Xmenouuuxoi A3C

30

N
w

N
o

Buomacca, Kkr/m?
=
(6]

e}

10 . o

[e) A
5L © o 9 §
o—op-L. Q & 1 1 ! | %DOO/\L M
0 1 2 3 4 5 6 7 8 0 1 3 8
rnybuna, m Fny6wHa M

A b

Puc. 4.5.1.3. lameHeHne 6uomacchbl gpelicceHbl B NoABoOAALLEM KaHane (A) 1 Ha nnoTuHe (B) B 3a-
BMCUMOCTM OT ryBUHBbI (Mo AaHHbIM 2005—2006 rr.)

B cuny ocobeHHoCTeM ycnoBuin 06uTaHuMA, 0bunmne Hanbonee 3HauMMoro Buaa
B 300MepnduUTOHE — ApeicceHbl B ABYX BUoTonax, pacnpegeneHve ee buomacchl
no rnybuHe B NoABOAALLEM KaHa/le M Ha NAOTMHE AOCTAaTOYHO CyLLEeCTBEHHO pas-
Nuyanocb. B nepsom Buomacca gpelicceHbl Bo3pacTana go rnybuHbl 3 m gocTa-
TOYHO BbICTPO, 3aTEM HECKO/IbKO CTabUAN3MPOBANACh, XOTA U NMPU 3HAYUTE/IbLHOM
BapbMpOBaHMM NokasaTtenein (puc. 4.5.1.3, A). Ha nnoTuHe 3aBUCMMOCTb pacnpe-
aeneHns buomaccol gpeicceHbl oT rybuHbl bblia bonee cnoxHoi. buomacca Bo3-
pacTana Ao rmybuHbl 1 m, a 3aTeM CHUMKaNacb K 2 meTpoBomn rybuHe. OT 3 go 6 m
rny6uHbl GMomacca apericceHbl B MoceneHusx sBospacrana 4o 17 kr/m? n buomac-
Ca Pe3sKo CHMMKanacb € MybuHbl 4 M, a Ha rybuHe 7 M — He npesbiwana 4 Kr/m?
(puc. 4.5.1.3, b).

B 10}KHOM paioHe, Ha KamHAX Bromacca 3o0onepuduUToHa, TaKKe B OCHOBHOM
3a cuet gpenicceHbl gocturana 10—15 kr/m?. Jona apyrux 6€cno3BOHOUYHbIX B CO-
obuiecTBax ApencceHbl bbiaa KpaliHe MaJion: AecsaTble U COTble 40U NPOLLEHTA OT
obuieit buomacchl.

Takum 06pasom, Ha NJIOTUHE M B NOABOAALLEM KaHaNe XapaKTep pacnpeaene-
HUA BUomacchl agpeicceHbl No rybuHe 6bin pas3inyHbim. OKa3anock, YTo No AaH-
HbIM OTOBpPaHHbIX NPO6 MUHUMYM BroMacchl Hbl1 Ha HECKOIbKO MeHbLuen rybu-
He, yeM 3To Habaogann Npu NoABOAHOM BU3yasbHOM 06C/NeA0BaHUU — OKOJO
2 m. OgHaKo, KaK cnesyeT U3 NoNyYeHHbIX AaHHbIX, U Ha IybuHe 3 M B HEKOTOPbIX
cnydanx 6Buomacca 6blna NpaKTUYECKN paBHa HYHO.

N3 makpodopm nepueuTOHa CYLLECTBEHHYHO PO/Ib UTPasv 3e/1eHble HUTYaTble
BOgopocan. B nogsogsaLem KaHane B utoHe 2005 r. OHM, Kak Bbl10 OTMEYEHO BbiLUE,
pacnpocTpaHAAUChL 40 rybuHbl okono 4 m, buomacca mx Ha rnybuHe 0,6—1,5 m Ko-
nebanacb ot 2,3 go 3,0 Kr/m?, cpeaHaa 6uomacca coctasuna 2644,0 + 288,7 r/m2.
Mpy MMHUMaANbHOW OLEeHKe BMomacchl HUTYATOK 2355 r/m? 1 € y4eToM nocTeneHHo-
O CHUXKEHUA UX 06UAUA C NYBUHOIM MOMKHO NPEeANON0KUTbL YTO cpeaHan buomacca
HUTYaTbIX Bogopocnel (B ocHoBHom Cladophora glomerata) coctaBnsina B KaHane
0KOJ10 2 Kr/m?, a 3anac moxeT 6bITb oueHeH B 45 T Ha Becb NoABOAALLMIA KaHan. U3
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Puc. 4.5.1.4. JuHamunKa 6uomacchl 30o0nepMouToHa B Noasoaawem KaHane (1) n
Ha nnoTuHe (2). MpeacTaBneHbl cpegHne NoKasaTenn Ha rmybuHe 4—6 m

3TUX HabNOAEHUIM, MOXKHO cAenaTb 3aK/loYeHne, YTo 0buamMe HUTYATbIX BOAOPOC-
Jlert, No CpaBHEHMIO C Nepruogom paboTbl 04HOMO SHEProb10Ka 3HAUUTEIbHO BO3POC-
N10. YBeAnYeHUe Npo3payHoOCTM 3a cyeT GUALTPALLMOHHOW aKTUBHOCTU ApPEencCeHbl
NPVBENO He TONbKO K 6onee ryboKomy NPOHUKHOBEHMIO BOAOPOC/EN, HO U K 6onee
WMHTEHCMBHOMY WX pa3BuTUO. Kpome LUIMPOKO pacnpocTpaHeHHbIX BOAOPOCNEN, B
nepuduTOHe BbINN OTMEYEHbI peaKne BUAbl, MPUYEM OHM TAKKe AOCTUrANN 3HAYUM-
TeNbHOro pa3BuTuA. Bogopocnesoit mat Chaetomorpha henningsii Ha rnybuHe 2—
4 M B NOABOASALLEM KaHane A0oCTUran TonwmHbl 20 CM M UMeN BUA, TEMHO-3eNeHbIX
KocM. Ha ry6uHe 2 m 6romacca atoi Bogopocau coctasnana 1945 r/m?, Ha rybuHe
3 m — 1728, cHuskasacb 4o 307 r/m? Ha mybuHe 4 m. O6unve annduTos BbII0 0YEeHb
HEe3HauYUTe/IbHOE, TaK, YTO NMPaAKTUYECKM BClo BMOMAaccy cosaasana xeTomopda.

Ecnm B nepmog paboTbl ogHoro sHeprob10Ka Gromacca 6ecno3BoHOYHbIX Oblaa
nopaaKa eauHNUL, U AecATKoB r/m?, To nocie BcefeHnn ApeincceHbl OHa BO3pocaa
Ha 3 nopaaka (puc. 4.5.1.4) n 6bina 6onee 10 Kr/m?. OgHaKo ciedgyeT OTMETUTb
BMNOJIHE BbIPAXKEHHYIO TEHAEHLMIO CHUMKeHUA Buomacchl 3oomnepuouToHa (95—
98 % cocTasnsana gpelicceHa) ot 2005 k 2009 r. Ecnav Ha mybuHe 4—5 m B 2005 T.
6uomacca 6bina 14,1 kr/m? (nnotuHa), n noutun 20 Kr/m? (19,7 Kr/m?, noasoaAaLLMiA
KaHan), To 8 2009 r. Briomacca cHU3UAACh A0 2—6 Kr/m?.

Tabauya 4.5.1.4. Nokasatenu obunua s3oonepuouToHa, JECTPYKLUA U GUABTPALMOHHAN
AKTMBHOCTb APENCCEeHbI B pa3HbIx BuoTonax, uoHb 2005 T.

BuoTon, mybuHa N B R P F
MNogBoaswmii KaHan, h =3 m 64550 46,91 13,81 1,04 0,243
MNoagoaswmii KaHan, h=5m 96200 19751,39 1324,81 158,40 23,361
MnotnHa, h=3m 41000 10476,38 668,23 79,90 11,783
MnotnHa, h=6 m 79333 17838,74 1196,5 129,80 21,099

MpumeuaHue. N— yncneHHoCTb 3Kk3/m?, B — Buomacca, r/m?, R — notpebneHune kucnopoga
mr O,/m*y, P — npoaykumsa, kK/m*cyT (Ans pacyeTa NpoayKUMM UCMONb30Bann KoadpduumeHT
K, = 0,26); F — dunbtpauma, m3/m*cyt.
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B cooTBeTCTBMM C yBE/IMYEHMEM OBUAUSA CYLLECTBEHHO BO3POC/IM MO CpaBHe-
HUIO C NMepuMoaom pPaboTbl 0AHOro sHepProbaoka M GyHKLMOHANbHbIE NMOKasaTenu
300nepndpuUTOHa, OCHOBY KOTOPOTrO COCTaBAANa ApeicceHa (Tabn. 4.5.1.4).

[peicceHa ctana MOLWHbIM 6Monornyeckum gpaktopom GopmmpoBaHma cpeabl
06UTaHMA ANA APYrMX OpraHM3MoB. YTo KacaeTcs nokasaTesiel YNCNIEHHOCTU, TO
ApelicceHa He Bceraa AOMUHUPOBaa B coobluecTsax (Taba. 4.5.1.5).

BeToHHas 06/MLOBKA KaK MNOTUMHBI, TaK U NOABOAALLErO KaHana, npeacras-
nAeT cobolt A0CTaTOYHO O4HOPOAHbIN BuoTon. MO3TOMY MOMKHO NPOBECTU HEKO-
TOPYHO OLLEHKY 3anaca U obuwen GpUNbTPALMOHHON aKTUBHOCTU ApPeNCcCeHbl B 3TUX
61oTonax Ha OCHOBAHWWM NOAPOBHOrO MCCAeAOBaHMA HA OTAENAbHbIX TPAHCEKTax
(tabn. 4.5.1.6, 4.5.1.7). MNpu npoBeaeHMM pPacHeToOB WMCMONb30BaHbl AaHHble NO

Tabauya 4.5.1.5. MNokasaTtenv obuana U coctaB JOMUHAHTOB B nepuduToHe (uionb 2006 T.).

Buoton | My6uHa, m | N, 3k3/m? | LoMMHAHT No umcieHHoctn * | B, r/m? | omuHaHT no 6uomacce *
MK 0,15—0,6 84317 Nais barbata (34,6) 622,3 D. polymopha (98,3)
D. polymopha (30,6)
MK 4,5—6,0 117890 | D. polymopha (50,8) Benure- |11396,1|  D. polymopha (98,3)
pbi D. polymopha (38,7)
Mn 0,2—0,6 424836 D. polymopha (27,2) 4697,6| D. polymopha (98,4)
C. silvestris (15,2)
Mn 3,0—6,0 49946 D. polymopha (96,0) 10187,9 D. polymopha (99,9)

MpumeyaHue: NK— nogsogawmit KaHan, MNa — naotuHa. * B ckobKax yKasaH NPOLEHT 4OMMU-
HWUpoBaHusA; B — Bruomacca 3ooneproutoHa; N — YncneHHoCTb 300neprUdUToHa.

Tabauya 4.5.1.6. 3anac v GunbTPauna ApericceHbl B NepudpuToHe B NOABOSALLEM KaHane,
ntonb 2006 r.

nonca | vanoncan | nomeam | Bt/ | 3onacur | B | wrcyr
1 0,12 0,8 — — — -
2 0,57 2,2 2423,7 5,33 0,14 6,23
3 1,20 2,0 5595,2 11,19 0,34 13,74
4 1,87 2,7 8246,2 22,26 0,51 27,67
5 2,27 0,3 9474,1 2,84 0,59 3,54
6 2,60 2,0 10287,6 20,58 0,64 25,69
7 3,10 5,0 11176,0 55,88 0,69 69,90
8 5,15 6,0 10486,1 62,92 0,66 78,60
9 6,00 2,0 8156,9 16,31 0,51 20,27
CyMMa Ha naowazb BCeN TPAHCEKTbI WWMPUHON 1 m 197,32 245,7

NMpumeyvaHwue. 3gecb U B Tabn. 4.5.1.7: NOKasaTenn yKasaHbl C y4ETOM MPOLLEHTA MOKPbITUA
ApeiicceHoli cybeTpata. B, — Buomacca apericceHbl Ha cpeaHeit rybuHe nosca. 3anac — macca
OpencceHbl B NOACE Ha TPAHCEKTe WUpUHon 1 m. F — dunbTpauma apeincceHsl ana cpeaHen rybm-
Hbl nosica. F_ — duAbTpauma Ha nowWwab y4acTka noaca npu WMPUHe TpaHcekTsl 1 meTp.
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Tabnuya 4.5.1.7. 3anac v punbTpaumua gpencceHsl B nepudpuToHe Ha NAoTUHE, Utonb 2006 T.

nc’:;gca Cp'f:ﬁg;cr:'ygw— rl]l.(l)MHg:’H; B,, r/m? 3anac, kr | F, m3/m?yac Fo m3/ cyT
1 0,05 0,3 — — — —
2 0,75 3,7 2888,4 10,69 0,17 12,66
3 1,35 2,0 4830,3 9,66 0,29 11,79
4 2,60 9,0 7615,7 68,54 0,47 85,00
5 5,00 7,5 8189,4 61,42 0,51 76,32
6 6,25 2,0 6001,5 12,00 0,37 14,78
7 6,75 1,5 4649,5 6,97 0,28 8,50
8 7,50 4,0 2110,6 8,44 0,12 9,73
CymMa Ha naowaab BCel TPaHCEKTbI LWMPUHOM 1 m 177,73 218,78

CTPYKType NOACHOro pacnpegeneHna nepnudutoHa n ycpegHeHHble 3Ha4YeHUa no-
KasaTtenen obunmna ana Kaxkaoro BblAeNeHHOro nosca.

3anac apeicceHbl PaccumTbIBAIU, UCXOAA M3 BMOMACCh MONIKOCKA Ha CpesHeln
rnybuHe nosca ¢ y4eToM NPoLEeHTa NOKPbITUA cybcTpaTa M WMpPKHbI Nosca. B ocHo-
BY pacyeToB cpeaHen bBromacchl Ha Kaxaoh rmybuHe (cpeaHel rybuHe Kaxaoro
nosca) 6bi2In NONOMKEHbI AaHHble NO onpeaeneHuto buomacch! gpencceHbl B 0Tob-
paHHbIX Npobax.

B noasogAwem KaHane 6bl10 BblaeneHo 9 NOACOB, WMPUHA KOTOPbLIX Bapbu-
posana ot 0,3 go 6,0 M. HaunHas co BToporo nosca (cpeaHas rnybunHa 0,57 m) Ha
OTKOCe KaHa/na bblna oTMmeyeHa gpencceHa. B To ke BpemA Ha NAOTUHE BblAeNEeHO
8 NoACOB C MMHMMAIbHOM WKpUHOM nosica 0,3 M, @ MakcumanbHo — 7,5 m. Kak
Ha NNOTUHE, TaK U B MOABOAALLEM KaHaNe LWMPOKME NOACA HAYMHAKOTCA HA OTHOCHK-
TeNbHO 60/bLIKX rNyBUHaXx.

CymMMmapHbIN 3anac gpencceHbl Ha TpaHCeKTe WKUpUHOM 1 m B KaHane cocTa-
Bun 197,32 Kkr, Ha nnotuHe — 177,73 Kr, TO ecTb Ha 19,6 Kr meHblLUe, XOTA NPOTA-
YKEHHOCTb TPAHCEKTbI B KaHa/e 6bina 23 m, a Ha NaoTUHe 26 m. CpegHaa buomacca
ApelicceHbl Ha NNOTUHE Bblaa HUXKeE, YeM B KaHane. Takum obpasom, obwmnii 3anac
ApencceHbl B NoABOAAWEM KaHane Ha 1 KM ero NpoTAMKEHHOCTU MO O4HOMY OT-
Kocy coctaBun 197,3 1, a 3anac Ha 060Mx OTKOCax HEeCKO/IbKO npeBbiwan 630 1. Ha
1 KM NAOTUHbI 3anac ApencceHbl, NPU YCIOBUN COXPAaHEHUA AMHbI TPAHCEKTbI U
XapaKTepa NoKpbITMA cocTaBua — 177,7 T, a Ha BCeN NIOTUHE — COCTaBM/ OKO/O
1240T.

Kak BugHo 13 1abn. 4.5.1.6 n 4.5.1.7 unbtpauma gas cpefHel 4actm nosca B
KaHane Hambonbluei 6bina 0,7 m3/m24 ana 7 noaca, Ha naotuHe 0,5 m3/m?y — B
noace 5. MakcumanbHble 3Ha4YeHUA GUabTpaL MK Ha NOAC NPU LMPUHE TPAHCEKTbI
1 m 6binKn 6AN3KM Ha NIOTMHE M B KaHane: 3,93 n 4,25 m3/nosc. B pacyete Ha 1 yac
BCA ApelicCeHa Ha TPaHCEeKTe WUPHUHOW 1 M npoduabTpoBbiBana B KaHane 12,3 m3,
Ha nnoTuHe — 10,9 m3. Taknm o6pasom, B NoABOAALLEM KaHasie Ha 1 Km ero npoTa-
YEHHOCTM NO 0AHOMY OTKOCY UNbTPaLMA ApeiicceHomn cocTasuaa 246000 m3/cyTKu,
a Ha nioTnHe — 218000 m3/ cyTKu. Mpu A/IMHE NAOTUHBI OKONO 7 KM, 06Lwasa Gpusib-
Tpauma apeincceHbl coctaBuT 1,5 maH. m3/cyT, a B KaHane — okoso 0,8 maH. m3/cyT.
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3TW pacyeTbl HE YYMTbIBAIOT ONpene/ieHHON reTeporeHHOCTU NoceneHnn apeic-
CeHbl, 0COBEHHOCTEN KOHCTPYKLMM KaHana U MAOTUHbI, O4HAKO MOpAAOK Benu-
YMH MOMKHO CYMTaTb BEPHbIM. [1/1A OLUEHKM Pon GUNLTPALMOHHON AeATeNbHOCTH
ApenicceHbl MOXKHO OTMETUTb, YTO 06bEeM NPUNETrAIOLLErO K NJIOTUHE 3-MEeTPOBOro
€105 BOAbI cOCTaBAAeT 0kono 0,7 MAH. M3, @ pacxog, Boab! B NOABOAALEM KaHane B
TeyeHue roga MOXeT BapbupoBaTb oT 4 40 9 MAH. m3/cyT.

B Bogoeme-oxnagutene AOCTaTOYHO XOPOLLO Pa3BMTa BbiCLIAA BOAHAA pacTu-
TENIbHOCTb, KOTOpas CAYXKUT cybcTpaTom ana GdopmupoBaHusa coobliects anudu-
TOHa.

B 3apocnax TPOCTHMKa M porosa NpUCyTCTBOBaN CTebM ABYX TUMOB — MO-
noaple 3TOro roga M cTeban NpoLbiX BereTauyMoHHbIX Ce30HOB («cTapble»). 3a
nepuoa MUccieaoBaHMsA Ha BO3AYLWHO-BOAHbIX BbICLUMX PAcTeHUAX oTmeyeHo 34
HOT 6ecno3BoHOYHbIX. B BMAOBOM COCTaBe AOMWHUPOBAAWN JNYUHKU XMPOHO-
mua — 11 Buaos 1 popm, ManoLleTnHKoBble Yepsn — 10, otmeyeHo no 3 HOT au-
YMHOK PYYEeMHUKOB U NOLEHOK M BPIOXOHOTMX MOJIJIFOCKOB, a TaK e r'yBKu, Kpyraible
YyepBM, KULLEYHOMONOCTHbIE, MUABKU, PaKyLWKOBbIE paku, apelicceHa. Konmyectso
HOT 6ecno3BoHOYHbIX Ha BBP Konebanocb oT 3 Ha MosioAbix cTebnsax Ao 26 — B
OCEeHHUI Nepuopg B Apy3ax ApencceHbl, 06pa3oBaBLUMXCA HA cTebiAX TPOCTHUKA.
Tpoduueckaa CTpyKTypa coobuiecTs 6bina npeacraBneHa Tpemsa TPodUUECKMMM
rpynnamum — ¢opuabTpaTopbl, CObUpPaTENU, XULLHUKK.

BupaoBoi coctaB 6€cno3BOHOYHbIX Ha TPOCTHUKAX M Ha porose bbin 6onee 60-
raT, Yem Ha cTeb/1AX Kambllla, OTOBPAHHBIX B OXXHOM PalioHe, r4e OTMEYEHO /ILLb
2 BMAa becnosBoHo4HbIXx — Agraylea multipunctata v C. silvestris.

AHanM3 cx04CTBa BMAOBOMO COCTaBa 300MepudUTOHa Ha TPOCTHMKE MO METOAY
CMMPHOBA MOKAa3an HasMYMe CUIbHBIX OTPULLATENIbHBIX CBA3EN MeXay rpynnmupoB-
KaMM Ha MONOAbIX U Ha CTapbiX cTebaax. MHOrme CTaHUMM OT/IMYAIUCL BbICOKOM
opurMHanbHocTbi. Ha monogbix ctebnsax 6uomacca 6bl1a OTHOCUTENBHO HEBbICO-
KOW, AOCTMraA TONbKO Ha cTeBAAX TPOCTHMKa NopsaKa rpammos Ha m? (puc. 4.5.1.5),
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Puc. 4.5.1.5. buomacca opraHM3moB 300mnepuduToHa Ha monogpix (A) u ctapbix (B) ctebaax (T —
TPOCTHWK, p — POro3, K — KambiLu)
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B TO BpEMS KaK Ha CTapbIx cTe6/1aX B NoceneHunax apencceHbl buomacca gocturana
3HaYeHU nopaaKka Kr/m2.

Ha monopgbix ctebnax TpocTHMKa Konaudectso HOT konebanocb ot 2 go 16.
KonunuecteeHHble MoKasaTenn BapbupoBann oT 245 3k3/m? go 23673 ak3/m? Ha
CTapbix cTebnAX TPOCTHUKA KonuyecTBo HOT 6b110 3HaUnTeNbHO Bbiwe — A0 30. B
BMA0BOM COCTaBe AOMUHMUPOBANN TNYNHKN XUPOHOMMA, U PyHENHUKOB. KaK Ha Mo-
NoAblX, TaK U Ha CTapblx cTeBAAX TPOCTHMKA Oblla OTMeYeHa ApelicceHa U oceBLIne
Benurepbl. Ha monoapix ctebnnx oHa b6bina NpeacTaBaeHa 04MHOYHBIMK 0cobamm
C MaKCUMasibHOM O/IMHOM PaKOBUHbI 2 MM, a Npeobaaganm no YUCAEHHOCTHN OCEB-
Wwune Benurepsbl. Ha ctapbix ctebnsx gpeiicceHa obpa3oBbiBania Apy3bl. bbiam otme-
YeHbl MOIIOCKM C AJIMHOW pakoBMHbI A0 17 mm. Ha HeKoTopbix cTapbix ctebnsx
OTMEYEHbI 3HAUYNTENbHbIE KOMIOHWUW 'YBKKU. B 0oceHHMIA nepuog B BOCTOYHOM paio-
He OblIM OTMeYeHbl CTEBAN TPOCTHUKA C KPYMHbIMU ApYy3aMW ApericCeHbl, ana-
MEeTP KOTOPbIX B CEYEHUM COCTaBMA OKoNo 5 cm. [lpeiicceHa dopmuposana apysy
B HECKO/IbKO ApYCcoB. MOAMOCKK Bbln A0CTAaTOYHO KpyMHble, Npeobnaganm ocobum
pa3smepHbIx rpynn — 11—15, 16—20 mm. Ha apeicceHe Bblaiv 0TMeYEHbl NOAUMbI
C. sowerbii, KONoOHUA TYBKM U AOMUKU NUYMHOK pydeliHunKa A. multipunctata. Mo-
nnnbl C. sowerbii © LOMUKM NMYNHOK pyYEeMHUMKOB BblI OTMeYeHbl U Ha cTebnsax
TPOCTHMKaA. [TOKasaTeNn YNCNEeHHOCTU B Apy3e gpeincceHbl bblin AOCTaTOUYHO Bbl-
COKM: 72474 3Kk3/M?, a Buomacca — 6onee 15000 r/m? (B cpegHEM NO HECKONbKMUM
apysam — 9549,2 r/m?). Mo YMCNEHHOCTU AOMUHUPOBANK: apeiicceHa — 18,2 %,
Nais elinguis — 14,6 % C. silvestris — 12,9 %.

CpeaHas 6nomacca annduToHa Ha 1 m? gHa 6bina HeBennKka — oKoo 4 r/m?
6e3 yyeTa He TaK 4acTo BCTPEYABLUMXCA APY3 APENCCeHbl, U OKoNo 9 r/m? — npwm
yyeTe Apy3. ECav npuHATL cpeaHioto WNPKUHY 3apocieit okono 10 m, a NnpoTaxKeH-
HOCTb 6eperoBoil AMHUM, TAe NPOM3PACTALOT BbICLUIME PACTEHUA — OKONO 16 Km,
TO 06WMi 3anac aNUPUTOHA MOKET ObITb LleHeH Bcero B 1,4 TOHHbI. B uenom no-
Kasatenu obmnva annduToHa Ha CTebaAX BbICLUIMX PACTEHUIA HEBEAUKU, OAHAKO,
YUYMTbIBAA 3HAYUTE/IbHYIO MOBEPXHOCTb BbICLIMX BOAHbIX PAacTEHW BO BCEM BOAO-
eme, KoTopas, BepoATHO, byaeT B AaNbHENLEM YBENYMBATLCA, U3YYEHUIO POAU
nepudUTOHa Ha BbICLLIMX PAaCTEHUAX ceayeT yaenaTe 6onblioe BHUMAHWE.

UccnepoBaHua nepudutoHa B Bogoeme-oxnagutene XA3C B Te4eHUE Neproaos
dYHKLMOHMPOBaHMSA O4HOTO M ABYX SHEPTrObI0KOB MOKa3an, YTO BCesleHne apeicce-
Hbl B BOAOEM, Npousolueaiiee Ha GoHe yBENNYEHUA TEXHOrEHHOM Harpy3KM Npueeno
K CYLeCTBEHHbIM M3MEHEHMAM BO BCEW SKOCUCTEME. AHAIOTMYHDBIE NpoLLecchl HabAto-
Oanncb 1 B Apyrnx Bogoemax (drocuctema..., 2008; [pelicceHa..., 1994; Karatayev et
al., 2002). ApeicceHa co3aana NPOCTPAHCTBEHHO C/I0XKHbIE NOCENEHUS, YTO CNocobCT-
BOBAJIO YBE/IMYEHWNIO OBUANA ACCOLMMPOBAHHbIX C HE opraHusmoB. OZHAKO Takoe
yBE/NIMYEHME HE UMENO XapaKTepa NPSMOM CBA3W BO BCeM AManasoHe buomaccbl mon-
JIIOCKOB, 06U/IME KOHCOPTOB BO3PACTasIo A0 3HaYeHW Bruomacchl ApeiicceHbl OKONo
6—9 Kr/m?2. BceneHne apeicceHbl KOPEHHbIM 0BPA3OM U3MEHWIO CTPYKTYPY CO06-
wecTs nepndUTOHa B Bogoeme-oxnaautene. Tak, yBeanyeHne npo3pavyHoCTy BoAbl A0
3 M, @ B HEKOTOpble nepunogbl — 1 A0 4 m no ancky Cekku, 3a cHeT GUALTPALMOHHOM
OEATENIbHOCTU MONIFOCKOB NPUBENO K TOMY, YTO MOAC HUTYATLIX Bogopocnel nepudu-
TOHa PACMNPOCTPAHUACA [0 3HAUYUTENbHBIX FYOUH (OKONMO 4 M), MaccoBOe pasBUTHE WX
B NIeETHee BPeMA YrHeTas0 NocesieHna apeiccenbl. Bca nonynauma apeicceHbl B BO-
Joeme-oxnagutene, BKAYan ee NepUOUTOHHYO U BEHTOCHYIO YacTW, 3HAUUTENIbHO
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NoB/UANA HA CHUXKEHWE COAEPKAHWA B BOAE B3BELLEHHbIX BELLECTB. ITO NPUBENO K
BO3PACTaHMIO PO/IM LOHHbIX TPYMMMPOBOK aBTOTPOPHbLIX OPraHM3MOB, B YaCTHOCTM,
HUTYaATbIX BOZOPOCAEN. Takoe ABNEHNE BbII0 OTMEYEHO B APYTMX BOAOEMAX U NOAYYM-
N0 Ha3BaHue «beHTUdMKauumn» (Hykosa, OctaneHs, 2003; OcTtanens, 2007). OgHako,
Ha Hal B3rNAf4, UCMOb3Ys KOHLEMUMIO KOHTYPHbIX M BHYTPEHHMX 30H (noacuctem) B
Bogoeme (3ainues, 1985; 2006; 2008) 60nee NpaBUIbHO Ha3bIBaTb 3TO ABNEHNE «KOH-
TypU13aLmMein», To eCTb NEPEXOAOM 3HAUUTENbHOM YaCTU NPOAYKLUMOHHO-AECTPYKLMOH-
HbIX NPOLLECCOB B NOACMCTEMbI BEHTOCA U NepudUToHa.

Mocne BceneHus ApeincceHbl He TO/IbKO BO3POCAN NOKasaTenn obunus nepwm-
¢uTOHA (6MOMacchl), HO MPOM3OLL/IO MPOCTPAHCTBEHHOE CMELLEHME MaKCMMyMa
0bunna oT Masnbix Fy6MH, OT MPAKTUYECKU, MPUYPEIHOM 30HbI B IYyOUHY. ITO 6bI/10
CBA3aHO C BUOTUYECKMMU PaKTOpPamMM, a UMEHHO — € 0bUTaHWem sgubuumpyto-
LLMX BUA0B — NPUKPEnIeHHbIX GOpM, NOCEEHMA KOTOPbIX CO34aBajin NPOCTPaHC-
TBEHHO C/NI0XKHbIN 6uoTon. C Apyron CTOPOHbI, camu 3guduLmpyroLLe opraHU3mbl
MMeNN 3HaYUTeNbHYI0 BUomaccy.

B nogsoaAalem KaHane, HaunHasa ¢ 2005 r., nepcoHanom rugpouexa XA3C npo-
BOAMNACh MEXaHUYECKAA OYMCTKA OTKOCOB OT MNOCE/IEHUI APENCCEHBI C MOMOLLbIO
3KCKaBATOPHOIO CKpebKa OpPUTMHANbHOM KOHCTPYKLMKU. OUMCTKA OKasanacb BeCbMa
3¢ deKTUBHOM, KONIMYECTBO MU3BeYEeHHOM ApeiicceHbl (0Kono 700 T 3a OAMH LUKA
OYUCTKM) BM3KO K HALLMM pacyeTHbIM BennymHam. BogonasHoe obcneposaHue
NMoKasaso, YTo Nocae TaKoM OYUCTKM A0 rybuHbI 5—6 m BeTOH OTKOCOB KaHana
cBoboaeH OT noceneHun gpeiicceHbl. OA4HAKO, yKe B cneayowmin 3a ybopKom se-
reTauMoHHbIM nNepuog Hayanu GopmMMpPOBaTLCA HOBbIE NMOCENEHUA APEencceHbl U
yepes rog, KapTMHa obpacTaHmna NPaKTUYECKM BOCCTaHOBUAAC.

C nosBneHnem B Bogoeme ApencceHbl, Havyaau popmuposaTbesa coobluectsa
KOHCOPTMBHOIO TUMNa, TO €CTb COOBLLLECTBA C XOPOLLO BbIpaXKeHHbIM cpego0bpasy-
IOLWMM gOMMHAHTOM. OgHaKo obpallaeT Ha cebs BHMMaHMe f0BO/IbHO bedHbili B
Lenom ans coobLiects ApeicceHbl COCTaB CONYTCTBYOLWMX TMAPOOUOHTOB — KOH-
COpPTOB U UX Hebosbwoe obunme. K cywecTBEHHOMY YBEUYEHUIO YUCTIEHHOCTU U
61MoMacchl NOC/eAHUX MOMKET MPUBECTU CMOHTAHHOE BCE/IEHME PAKoOobpasHbIX,
TaKux Kak Gammaridae, Corophiidae. 9Tu opraHM3mbl CyLLECTBEHHO YBE/IMYAT KOp-
MOBYIO 6a3y pblb, NpM 3TOM, Ma/SIOBEPOATHO, YTO OHM ByAYyT OKasbiBaTb 6GMONOrK-
yeckume nomexmu B pabote obopyaoBaHus AIC.

[OoCTaTOYHO BaXKHbIM MpPEACTaBAAETCA OTMEYEHHOe fB/IeHWEe HeraTMBHOro
BAMAHUA HATYATbIX BOAOPOC/EN HA ApPeNCcCceHy B NOABOAALLEM KaHaNe, KOTOPOE He
Habntoganocb Ha NAOTUHe. BlanmopencrTemne aTux sanduumpytowmx nepuduToH-
HbIX GOpM (NPUKpPENIEHHbIE MOIIIOCKM U NEPUPUTOHHBIE HUTYATblE BOLOPOC/M)
3aC/1Y’KMBAKOT CAMOr0 MPUCTaNIbHOTO BHUMaHUA. MiccnefoBaHUA NOKasaam BaXKHYHO
pOb r’MAPOANHAMMUYECKUX GaKTOPOB B POPMMUPOBAHUM COOBLLECTB B NepUPUTOHa,
B YACTHOCTM Ha NJOTUHE.

BceneHune apeicceHbl M ee MAacCOBOe pa3BUTME B NEPBbIM Nepuos MHBa3UK
NPWBENO K CYLLECTBEHHbIM BMONOrMYecKMM nomexam B paboTe obopynoBaHWA
A3C. bblNno OTMEYEHO 3HaUUTENbHOE 0BpacTaHMe Ha COPOYNABANBAIOWMNX PeLLEeT-
Kax BHC, a TaKKe B cMCTEMAX TEXHMYECKOIo BOAOCHabXeHMA. CyLLecTByeT BNosiHe
peasibHas oNacHOCTb BCe/IeHUs B BOLOEM BTOPOro BMAA ApeiicceHbl — D. bugensis,
NnocnescTBUA KOTOPOTO CMPOrHO3MPOBaTb C/IOXKHO, O4HAKO HEOBXOAMMO MPUHATb
Mepbl Mo NpeaynpeXaeHM0 MacCoBOMO PasBMTMA 3TOTO HOBOTO BMAa-BCcesleHLa.
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4.5.2, 3oonepudUToH Ha SKCNEePUMEHTAIIbHBIX CybcTparax

MeToa, 3KcnepumeHTanbHbiX cybctpaTos (3C) WMpOKO
pacnpocTpaHeH B uccnenoBaHuax nepuoutoHa (Qynnakos, 1933; NpoTacos, 1994;
LLlapanosa, 2007; Sladeckova, 1962; Artificial substrates, 1982). OgHUM 13 Ba*KHbIX
NPenuMyLLEeCTB UCCNef0BaHMI ¢ NoMoLLbio IC ABNAETCA TO, YTO MOTYT BbITb Npoc/e-
YKEHbl Pa3/INYHbIe acneKTbl CYKLLECCMOHHOMo npouecca, UccaeaoBaHbl NpoLecchl
dopmMpOBaHMA COOBLLECTB HA PasHbIx cybcTpaTax.

Llenbto Ucnonb3oBaHUA SKCNEPUMEHTAJIbHbIX CyOCTPaTOB B NOABOAALLEM KaHa-
nie XA3C 6b110 BbIACHUTL 0CObeHHOCTU GopmMUpPOBaHUA coobliecTs nepudmToHa, B
nepBylo ovepesb B NeEPUOL 0CEAAHUA IMYMHOK APENCCeHbl. DKCNEPUMEHTA/IbHbIE
cybCTpaThl paccMaTpMBAIMCh KaK MOAENb NMOBEPXHOCTEN PA3/IMYHBIX CUCTEM TeX-
HMYecKoro BogocHabxeHusa A3C.

UccnepoBaHua nepmudutoHa Ha 3C npoBoaMAM Ha NpoTaxkeHun 2007 —2008 rr.
3KcnepuMeHTanbHble cybCcTpaTbl NPeACTaBAAAM COOOM NPAMOYroNbHblE NAACTUHDI
U3 HepxaBgetowen ctann pasmepom 8,0 x 2,6 cm. MnacTuHbl Bblan 3aKpenneHsbl
Ha crneuManbHOM YCTaHOBKE B NOABOAALLEM KaHane Ha mybuHe 2, 4 n 6 m. bbino
NPOBeAEHO fBEe Cepun UCCNef0BaHUI: SKCMepUMEHTabHble CybCTpaTbl 3KCMO-
Huposanu ¢ 21.03.07 r. no 05.03.2008 r. (I cepua) n c 11.04.08 r. no 06.11.2008 r.
(Il cepus). NnacTUHbI OTOMpPANM NoA BOAOM B OTAE/bHbIE EMKOCTU, MAaKCMMAbHO
COXPaHAA NPOCTPAHCTBEHHYIO CTPYKTYPY y¥Ke obpasoBasLuerocs obpacranus. MNpo-
MEKYTOUHble 0Tbopbl NAACTUH B | cepum nposogmnm Ha 35, 111, 179, 350 cyTku, BO
Il cepyn — Ha 40, 61, 95, 131, 178 cyTKuN.

CocraB opraHuamoB nepuouToHa Ha IC 6bin ropasao begHee, yem nepmuduTo-
Ha Ha KpynHomacwTabHbIx cybcTpaTtax, Bcero oTmedeHo 39 HOT 6ecno3BoHOYHbIX
(cm. Tabn. 4.5.1.1), cnucok 6ecno3BOHOYHbIX NepBO cepun HacuuTbiBan 36 HOT,
BTOpOi — 22 HOT. Hanbonblumm konnyectsom HOT 6bian npeactaBaeHbl ANYUHKU
XMpoHomuza — 16, onuroxetol — 9; KMLLEYHOMNONOCTHbIE, T'YOKWU, NUUUHKKN pyden-
HWUKOB U MOAEHOK, MOIIIOCKU, MLLAHKN — AByMA. Kakoi-1Mbo TeHaeHUMM B ANHA-
MUKe n3ameHeHua konmdectsa HOT He ycTaHoBneHo. M3 Bcex HOT Tonbko Hydra sp.,
Ecnomus tenellus n Limnochironomus nervosus nmenu 100 % BcTpeyaemocTb BO
BCEX MPOMENKYTOUHbIX 3Kcno3mumax. [pericceHa He Gblla OTMEYEHA TO/IbKO Npw
aKkcnosunumm 35 cyT B nepBoi cepumn.

AHanuns3 cxoAcTBa TAKCOHOMMYECKOrO COCTaBa NoOKa3san, Yto Ha 3C B AByx cepu-
AX GOPMMPOBANIUCL [OCTATOYHO PA3HOPOAHbIE FPYNMUPOBKN OPraHM3MOB 300nMe-
puouToHa. Mpu nocTpoeHnn Knactepos cxoacTea (Bray-Curtis Cluster Analysis no
Pielou, 1984) obpa3oBanu1ch ABa KiacTepa, 06beaUHAIOLWMX KaXKayo SKCNO3ULMIo,
33 MCK/IlOYEHMEM CaMOWN NEepBON KOPOTKOM 3KCMNO3MLMKM BTOPOW Cepum, KoTopasn
BOLUJIA B KNacTep nepsoi. HammeHblKMe NoKasaTenn CXOACTBA BHYTPWU KIacTepos
66111 62,5 1 64,4 %, mexay kKnactepamn — 61,2 %. bonbloe cxo4CcTBO cocTaBa ne-
pudunToHa Ha IC B Kaxk[0M cepnn 04EBUAHO, OAHAKO CnelyeT OTMETUTb BHYTPEHHE
CXOACTBO COCTaBa rpynmnupoBOK Npu nocseaosaTesibHoM oTbope npob.

Ha nnactuHax npu nepBoi cbemKe B anpesne 2007 r. NpUCyTCTBOBAAN JIMYUHKU
XMPOHOMMUZ, MA/IOWETUHKOBbBIE YEPBM U IMYNHKU pyveitHUKOB. Bbino oTmeyeHo
Heb0o/bLIOE KONNYECTBO HUTYATLIX Bogopocen (40 50 mr Ha NAacTUHY), cpeau Ko-
TOPbIX 06UTaNM 6ecno3BoHOYHbIe. BoblUyIo NAOWAAb NAACTUHBI 3aHMMaNW noce-
NeHua rnap. Beavrepol namn B3pocsble ocobu apericceHbl OTMeYeHbl He Hblan.
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Puc. 4.5.2.1. lnHamunKa uyncneHHocTn (A) opraHusmos 3oonepuoutoHa (M = m) n 6uomaccel (B)
Ha aKcnepumeHTasbHbIX cybcTpaTtax B nepsoi (21.03.07—11.04.2008) u Bo BTopoi (11.04.08 —
6.11.2008) cepuax

Bcero Ha niacTMHax, oTobpaHHbIX ¢ Fy6uHbl 2 U 4 m, oTmedeHo 10 u 15 HOT
6ecno3BOHOYHbIX, YUCNEHHOCTb Ha MeHblUeit rybuHe cocTaBuna B cpegHem
93333 3k3/M?, a 6uomacca 16,26 r/m2. Mo yncneHHocTM npeobnaganun rmapbl —
86,5—96,5 % obuein, 6,0 % coctaBaanu onuroxetbl, 4,3 % — xnpoHomuapl. Ha
rnybuHe 4 M oTMedYeHa MaKcuMmanbHaa 6uomacca — 24,62 r/m? Ha nnactuHax,
OTOBpPaHHbIX C MYyB6UHBLI 6 M, YNCNEHHOCTb 300NepUPUTOHA B CPELHEM COCTaBU-
na 78255 sk3/m?, gona ruap gocturana 91,0 %, 5,7 % cocTaBaAnM XMPOHOMUAbI,
2,3 % — onuroxeTbl. bBuomacca B cpeaHem 6bina 17,32 r/m?. Mokasatenn obuaua
B CpegHeM A4/ BCel aKkcno3mumm coctasmam 94,19 + 12,38 tbic. 3k3/m? 1 19,20 +
3,30 r/m? (puc. 4.5.2.1).

B neTtHuit nepuog, (skcnosmuma 111 cyToK, naacTuHbl otbupann 11.07.2007 r.)
Ha NAacTMHAX OTMEeYEeHa ApeincceHa, ¢ NOABAEHMEM KOTOPOMN MPOCTPaHCTBEHHAsA
CTPYKTYpa noceneHun ycnoxkHaeTcA. Kpome papelicceHbl, NOABUANCE KONOHWUM
MLUAHOK M ryBKK, NOKpbITUE cybCcTpaTa KOTOPbIMKU B OTAENbHbIX CAyYanx AOCTUra-
no 90 %. Ha Bcex rnybrMHax oTmeYeHbl HUTYaTble BOAOPOCIN. 3HAYUTENBHO CHU3K-
Jlacb YNCNEHHOCTb rnap. B noceneHusax apencceHbl U HeNocpeaCcTBEHHO Ha CaMoii
naacTMHe, Kak u B anpene, 6bi1M OTMEYEHbI IMYUHKN XMPOHOMUA, MANOLLETUH-
KOBble YepBu (No 3 BMAA), NogeHKU. Ha Bcex rnybrMHax oTMeYeHbl oceBlINE BEU-
repol.

Ha rnybuHe 2 m uncieHHocTb 300nepuduToHa coctasasana — 97222 3K3/m?,
UMCNEHHOCTb ApeicceHbl — A0 32937 3k3/m2. M0 YNCIEHHOCTM AOMUHMPOBAIM
rmapbl, oA Ux coctasnna 52,0 %. Buomacca nepudutoHa bbina 512,94 r/m?, npu
aTom 6mMomacca apeicceHbl — 500,64 r/m?. Ha niactuHax, oTobpaHHbIX C rybu-
Hbl 4 M, YNCIEHHOCTb NepuduUToHa B cpeaHem cocTasuna 177302 3k3/m? npu 6uo-
macce — 1751,65 r/m2. Mo uncneHHocT n buomacce AOMMUHMPOBaANa ApeincceHa,
coctasnasa go 57,4 % uncneHHoctv n 99,0 % 6uMomaccel. Ha rnybrHe 6 m nokasare-
/I YNCNIEHHOCTM M BMOMACChbl CHU3UAUCL. YMCNeHHOCTb NnepudUToHa B cpegHem
coctaBuna 88333 3K3/M?, MPM 3TOM UMCNEHHOCTb ApeicceHbl — 52857 a3K3/m?.
Buomacca 6bina pasHa 1136,51, a apeitcceHbl — 1124,26 r/m2. B cpegHem ans
BCexX CybCTpaToB B 3TOM 3KCNO3ULMM CPEAHASA YNCIEHHOCTb BO3POC/Ia U COoCTaBMa
120,95 + 21,56 Tbic. 3k3/M?, GBomacca — 1133,70 + 247,31 r/m2.
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B oceHHUIt nepuog, (akcnosnuma 179 cyToK) coctaB nepudUTOHa M3MEHUCA.
OnuroxeTbl NPaKTUYECKU OTCYTCTBOBaNAM, OTMeYeHO 6onblioe KOMYEeCTBO Kpyn-
HbIX IMYMHOK pyyYernHnKoB Ecnomus tenellus. [lpy3bl ApencceHbl COCTOANM U3 0CO-
6ei cTapLumMx pasmepHbIX FPYm, Ha KOTOPbIX OTMEYEHO AOCTAaTOYHO MHOTO MENKMX
monntockoB (1—2 mm) n oceBwnx Benurepos. Lpysbl ApeircceHbl 6binn gocTa-
TOYHO KpynHble (B cpeaHem 24800 mr) n cBucanun ¢ NaacTuH. Hapaay ¢ apysamum
ApelncceHbl, NI1AcTUHbI 6bIIM NOKPbIThI T'YOKOW.

Ha naacTuHax, CHATbIX C NPeXKHeN OTMETKM 2 M IyOUHbI (MpUY yueTe CHUKEHMUA
YPOBHS BOAbI NOYTU Ha 1 m, peanbHo rybuHa 6bina meHblielt) otmeyeHo 14 HOT
6ecno3BOHOYHbIX MepUPUTOHA M3 8 TAKCOHOMMYECKMX rpynn. YucneHHOCTb nepwm-
¢duTOoHa coctasmna 250714 3Kk3/M?, NPU 3TOM YMUCIEHHOCTb AP — 166429 3K3/m?
(66,4 % obueit), apeicceHbl — 68016 3K3/m? (27,1 % obuweit). YncneHHoOCTb Npo-
YMX He npesbllana 6,5 % obuien. Mokasatenn 6uomaccol coctasunm 14495,99 r/m?,
npu AOMUHUPOBaHWUK apeiicceHbl (99,2 % obuieit), uto coctasnno — 14377,13 r/m2.
YucneHHOCTb Benurepos coctasuna — 11746 sKk3/m2.

Ha nnactuHax, otobpaHHbIX ¢ rybuHbl 4 m, otmeyveHo 10 HOT, us Hux 4 Buaa
JINYUHOK XMPUHOMUA, PYYEMHUKKU, onnroxetbl. JOMUHUPOBAAM TMAPLI, YNC/IEH-
HOCTb KOTOPbIX coctaBuna (120952 sk3/m?) — 66,9 % obuien, 26,8 % — apeicceHa
(48413 3K3/Mm?). Bomacca coctaBuna 7867,26 r/m?.

Ha rnybuHe 6 m Konmyectso HOT gocturio 13; oTMeYeHO 2 BUAA OJIUTOXET,
5 — NIMYNHOK XMPOHOMMKA, PYHENHUK, TMApPbI U apelicceHa. Mo YyncneHHocTn no-
npexHemy AOMUHUPOBanu ruapbl — 139246 s3k3/m? (61,7 % 0bLieit), YNCNEHHOCTb
ApeicceHbl aocturana 73778 ak3/m? (32,6 %). O6was UMCAEHHOCTb OpraHus-
MOB 300MepuduToHa Ha 3ToM rybuHe coctaBmna — 225500 3k3/m?, a buomac-
ca — 19219,43 r/m2. B cpeaHem An1A Bcex cybCTPaToB B 3TOW 3KCNO3ULMK Cpea-
HAA YMcNeHHocTb coctasuna 219,0 + 40,04 Tbic. 3Kk3/m?, Bomacca — 13860,89 +
3214,83 r/m?).

Yepes rog (350 cyTOK 3KCNO3ULMU) YNCAEHHOCTb ONPEeaensinacb B OCHOBHOM
3a CYET NOABUBLLMXCA Ha NAACTMHAX B OKTA6pe 2007 r. NonMnoB NpecHoBOAHOM me-
ny3bl Craspedacustra sowerbii — 36,2 % v gpeiicceHot — 27,1 % obuwei yncnen-
HocTu. Mo Buomacce gommHupoBsana apericceHa — 97,1 %. B cpegHem ana Bcex
cybCcTpaToB B 3TOM IKCNO3MLMM YNCNEHHOCTb cocTaBmna 28,13 + 6,90 Tbic. 3K3/M2,
6uomacca —1249,38 + 478,07 r/m?, TO eCTb 3HAYMTENbHO CHU3UNACH, YTO MOMKHO
06BACHUTbL OTPLIBOM ApY3 ApelcceHbl oT cybcTparTa.

Bo BTOpOW cepwuu, Ans NAACTMH, BbiCTaBieHHbIX 11.04.2008 r., 3kcnosuumn
coctasuna 40, 61, 95, 131 n 178 cyToK. 300nepnUdUTOH Ha NNACTUHAX OT/IMYaNCA
HEBbICOKMM BMAOBbIM HOraTcTBOM, BCEro BO BTOPOM cepumn oTmeyeHo 22 HOT bec-
No3BOHOYHbIX. Ha Bcex rybmHax npucyTCTBOBaAM KULIEYHOMONOCTHblE — TUAPbI
n Craspedacusta sowerbii, TMMUHKN XUPOHOMMUZ U PYYEMHUKOB, ApeicceHa (Kak
B3POC/Ible MONJIIOCKU, TaK U BEAUTEPDI).

3oonepnudUTOH Ha nnacTuHax (akcnosmumsa 40 cyt (ot6op 20.05.08 r.) oTu-
Yyanca HeBbICOKMM BUAOBbIM 60raTcTBOM, BCero B cepum otmedeHo 12 HOT bec-
NO3BOHOYHbIX U3 6 rpynn. B BUAOBOM cOCTaBe JOMUHUPOBAAU JINYNHKU XUPOHO-
Mmung, — 5 HOT, ANYMHKKM py4eMHUKOB — 2, OIUFOXETbl OTCYTCTBOBAM, HA NNACTUHAX
oTMeyeHa rybka. Ha Bcex rnybuHax npucyTCTBOBaAM KMWEYHONONOCTHbIE — FMApPbI
n Craspedacusta sowerbii, TMMUHKU XMPOHOMUA, PYYEMHUKOB U ApeicceHa, KaK
B3pOC/Ible MOJIIIOCKK, TaK U Benurepbl. Ha nnactnHax, oTobpaHHbIX ¢ myOuHbI 2 1
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4 m otmeyeHo 10 HOT 6ecno3BOHOYHbIX, Ha IyBMHE 6 M UX YMUCN0 BbIIO HUXKE —
8 HOT. MokasaTtenn ob6unma 3oonepmdPpuToHa Ha NAaCTUHAX 3HAYUTENbHO Koneba-
Nncb. YucneHHocTb n3menanach ot 3571 ak3/m? (Ha rybuHe 4 m) go 40000 3K3/m?
(Ha 2 m). Ha Bcex rybuHax no YMcaeHHOCTU Npeobaaganm KMWEYHOMNONOCTHbIE:
oT 69 % 0o 75 % obuwein, no buomacce rybka (83,7—91,4 % obueit). MNokasatenu
061NMA OTHOCUTENbHO Npeablaylieil CbeMKU CYLLeCTBEHHO He WM3MeHWAucb. B
cpefHem AnsA Bcex CybcTpaToB B 3TOM IKCMO3ULMKM YUCAEHHOCTb cocTaBuaa 13,5 +
3,96 TbIC. 3K3/M?, Bomacca — 29,97 + 13,40 r/m2.

Ha 61 cytku skcnosvumm (ot6op 10.06.08T.) Ha NnacTMHaX OTMEYEHO 3Ha-
yuTenbHoe obpacTaHMe rybKol, B HEKOTOPbIX CAyd4asax OHa MOKpbiBana cybcTpat
NMOJIHOCTbIO, MPU 3TOM TOLUMHA KONOHUKM Mora aocturate 2,0 cM. Ha nnactuHax,
NMOKPLITbIX N'YyGKON, ApencceHa NPaKTUYECKK OTCyTCTBOBAA. 10 YNCNEHHOCTM JOMU-
HUPOBANW gpencceHa U AMUUHKK L. nervosus (40,0—61,3 %), no 6Guomacce — rybka
(90,9—97,1 %). B cpeaHem ana Bcex cybCTPaToB B 3TOM 3KCMO3MLMM CPEAHAS YMC-
NeHHocTb coctasuna 7,80 + 3,1 Tbic. 3K3/Mm?, Briomacca — 844,38 + 419,58 r/m2.

Ha 95 cyTku skcnosunumm (otbop 15.07.08 r.) TaKKe 6blI0 OTMEYEHO 3HAYMU-
TenbHoe obpacTaHue rybkoi. O6LWMIA cNMCOK 6ecno3BOHOYHbIX 300nepuduUToHa
Ha NaacTUHax 3ToM cepum HacunTbiBan 16 HOT 13 8 TakcoHOMUYECKMX rpynn. B Tak-
COHOMMYECKOM cOoCTaBe NpPeobnagany MMYNHKU XMPOHOMUA U Py4erMHUKOB — no 4
HOT. Ha nnactuHax NoABMANCH ANYUHKM NOAEHOK. Hapaay € KOIOHMAMU MLUAHKK
Plumatella emarginata, oTmeveHbl ctaTobnacTbl P. cosmisna.

PacnpeneneHne TakCOHOB Ha pasHbIx MybuHax 6bino pasnmyHbiM. Bce naac-
TMHblI MOXHO Pa3AennTb Ha NAACTUHbI ¢ NpeobnagaHnem no Guomacce rybru m
apevicceHbl. Mo rnybuHam 3TW AOMMUHAHTbLI pacnpesensnnce cneayrowmm obpa-
30M: Ha rybuHe 2 m — rybka cocTaBnsana 60,9 %, apeicceHa — 38,8 % obLuel
6ruomacchl; Ha 4 m — 98,0 % 1 1,9 % cOOTBETCTBEHHO W Ha rybuHe 6 m — 34,8 %
n 57,2 %. Mo uncneHHOCTM Ha Bcex MybunHax npeobnafanmn AMUUHKN XUPOHOMUA,
ApencceHa N KULWEYHONONOCTHbIe B MPUBAM3UTENIbHO PaBHbIX A0NAX.

B noceneHusx apencceHbl Ha NAaCcTMHAX Npeobnasany MOAIOCKM Pa3MepPHON
rpynnbl 3—5 mm. OTmeyeHbl eANHUYHbIE 0COBU C AJIMHHOM PAaKOBUHbI 15—16 mm.
Mokasatenn obunna ApencceHbl CHUKANUCL C yBENMYEHMEM FNyOUMHbI. TaK, Ha
rny6uHe 2 M YNCNeHHOCTb cocTaBuna 11904 sk3/m?, a Ha 6 m — 5952 3K3/m?, buo-
macca cooTseTcTeeHHO 504,81 r/m? 1 132,71 r/m?. B cpegHem ans scex cybcTpatos
3TOI 3KCMO3MUMM CPEAHASR YNCNEHHOCTb cocTasuna 17,6 + 6,54 Tbic. 3K3/m?, BK1o-
macca — 1900,58 + 1198,67 r/m?. Takum 06pasom, Npu 3KCMO3ULUN OKOMO TPEX
MecaLEeB B ABYX cepuax Buomacca goctmrana okono 1 kr/m?, OgHaKo Bo BTOpOM ce-
pun BapnabenbHOCTb BMOMacChl Ha OTAE/bHbIX MAACTUHAX Bblaa ropasao Bbilwe.

Ha 131 cyTku akcno3umumm (ot6op 20.08.08 r.) Ha sKCNepMMEHTa/IbHbIX cybcTpa-
Tax oTMeYeHa A0BOJIbHO KpynHas apeicceHa (18—20 Mmm) U KONOHUM Ty6KM (TON-
LLMHA KOJIOHMW B HEKOTOPbIX caydanx gocturana 2,0—2,5 cm); otmeyeHo 22 HOT
6€ecno3BoHOYHbIX 300MepUPUTOHA M3 10 TAKCOHOMMUYECKUX FPynn: ry6KK, HemaTo-
Abl, O/INTOXEeTbl, KMLEYHONONOCTHbIE, PAKYLUKOBbIE PAKWU, TMYMHKM MOAEHOK, PY-
YeMHMKOB M XMPOHOMMA, MLWAHKN U ApeiicceHa. B BuaoBom coctase npeobnasa-
M INYMHKM xupoHomug — 7 HOT. Ha Bcex rnybuHax oTmedeHbl ryoka — Eunapius
carteri, nonun npecHoBogHoM meay3bl — Craspedacusta sowerbii, NTMMUHKN XMPO-
HomuA — Limnochironomus nervosus, Cricotopus silvestris n TMMUHKKN PyYEeiHUKOB
Ecnomus tenellus. NMoKasaTenn obnama oTHOCUTENbHO NpeablayLLE SKCNO3ULMM
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4.5. Mepudpuron

[ Hydra Chironomidae
B Spongia N Dreissena B Mpoune
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Puc. 4.5.2.2. CooTHoLLeHMe rpynn 6ecno3BoHOYHbIX N0 Bomacce B NnepuPUTOHE HA IKCNEPUMEH-
TaNbHbIX cybcTpaTax B nepBoli (A) 1 BTopoli (B) cepusax

CYLLECTBEHHO HEe U3MEHUANCH. B cpeaHem Ana Bcex cybCcTpaToB B 3TOM IKCMO3ULUK
yncneHHocTbcoctasmnall,5 +4,74 Toic. 3k3/m?, 6nomacca —1217,92 296,01 r/m?
(cm. puc. 4.5.2.1).

Ha 3KcnepuMmeHTanbHbIX CcybcTpaTax, OTOOpPaHHbIX B OCEHHWUI Nepuog,
(06.11.08 r., skcnosnuma — 178 cyToK) rybka npakTU4YecKkn otcyTcTBoBana. Mnac-
TUHbI 6b1IM NOKPLITHI ApeicceHol Bcero Ha 50—70 %. Mo YNCNEHHOCTU AOMUHMU-
poBanu rmgpbl (62,6—87,6 %), no buomacce — apericceHa (8o 99,1 %). B cpeaHem
AN BCex cybCcTpaToB B 3TOM 3KCMO3ULMKN CPEAHAA YNCNEHHOCTb cocTaBmna 169,2 +
27,86 Tbic. 3Kk3/M?, Briomacca — 1206,70 + 280,10 r/m?.

Takum obpasom, xapakTep AMHAMUKKN 0buama, ocobeHHo Buomacchl, B 4BYX
cepuax aKCno3mumn bbin pasnmyHbim (puc. 4.5.2.2). BeposaTHee Bcero, A0BO/IbHO
3HAYUTE/IbHOE YTHETeHWE Pa3BUTUA APeNCcCceHbl BO BTOPOM cepum Bblio CBA3AHO C
pa3BUTMEM KOJIOHUI TYOKM. POPMaANbHO K KOHLLY SKCNO3ULUKN ApelicceHa AOMUHU-
poBasia, NOTOMY, YTO K OCEHW KOJIOHMM rYOKM y¥Ke NoYTM OTMEpP/IN, O4HAKO obunune
ApencceHbl 6bIN10 ropasfo HUMXKE, YeM NPU TaKOM Ke 3KCMOo3MLMK B NpesblayLLni
rog, B CBA3M CO 3HAYMTE/IbHbIM Pa3BUTUEM KONOHUN T'YOKU B NeTHUI nepuog,. Kak
y)Ke OTMeYyanocb NpU ONUCAHWUWU Pa3BUTUA 300MepUPUTOHA HA FMAPOCOOPYIKe-
HUWAX, arpeccMBHan cTpaTerusa 3aceneHuns cybcTpata KONOHUAMM TyBKU-BceneHua
Eunapius carteri npusena K NOYTU NOAHOW SAMMUHALMM APENCCEHBI HA BEPTUKA/Ib-
HbIX 6ETOHHbIX MOBEPXHOCTAX B MOABOAALLEM KaHane.

Ha ocHoBaHWW pe3ynbTaToOB UCCNEA0BAHUN AMHAMUKKM 0BpacTaHUA aKCNepu-
MEHTaNbHbIX NAACTMH, KaK U NPeAnoiaranocb Npu NAaHMPOBAHUN SKCNEPUMEHTA,
Mbl MOXEM CYAMUTb O MPOoLEeccax, KOTOPbIE NPOUCXOAAT U B CUCTEMAX BOSOCHAbKe-
Hua ASC. Ecnun npeacTaBuTb NONMHOCTbIO OUYMULLEHHbIE CUCTEMbI BOLOCHAOKEHUA B
MapTe, TO MOXKHO NPEeANONOKUTb, YTO POpMUPOBaHME 0OPACTAHUI HAUHETCA YIKe
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B anpene. B Mae MOXHO 0XuaaTb NosBAeHMe gpeicceHbl, a 6uomacca nepudu-
TOHa BEPOATHEEe BCEro AOCTUTHET K JIeTY MHOTMX COTEH /M2, K OKTABPIO Kosnyec-
TBEHHbIE NOKa3aTe/sM BO3PACTYT A0 KMAOrpaMmoB Ha M2 Tak Kak B CUCTEMbI BO-
AOCHabXeHUs Boga nocTynaeT U3 NPUAOHHbIX CNI0EB, TO, CKopee Bcero, buomacca
nepndmrTOHa B HUX MOXKET BbITb 6M3KOM K TAKOBOM HA NAACTUHAX, CHATLIX C ry6u-
Hbl 6 M — A0 1 Kr/m2. CneayeT TakxKe yKasaTb Ha ONacHOCTb NOAB/EHUA B CUCTEMAX
BOAOCHaBXeHUA ry6Ku, 0AHaKo, yunUTbIBas 0COBEHHOCTM ee BUOIOMMM, MOXKHO OT-
MEeTUTb, YTO BUONOTNYECKME NOMEXH, Bbi3biBaemble eto, byayT HOCUTb BPeMEHHbIi
XapaKTep, MOCKO/bKY KONOHWM B KOHLLE IETHEMO NEepMosa OTMUPAIOT.

B Lue/sioM MOXKHO CAenaTb 3aK/A0UYEeHUe, YTO METOZ, SKCNEePUMEHTasIbHbIX Cy6-
cTpaTtos, BrnosiHe 3dpdeKTUBEH B 0BLLEM KOMMJIEKCE rMAPOBMOIOrMYecKoro MoHN-
TOpPWHra.

4.6. HEKOTOPBIE XAPAKTEPUCTUKU NMONYAIUUn
JAPENCCEHbI B BOAOEME-OXJIABUTEJIE
XMEJIbHULIKON A3C

[Opeiiccena (Dreissena polymorpha Pall.), cnoHTaHHO Bce-
JIMBWAACA B BogoeM-oxnaantesb XAIC oKasasna 3HauYWUTe/IbHOE BAUSHWE HA 3KO-
cuctemy Bogoema. B cBA3M € 3TMM mMccnegoBaHMA NONYAALMU 3TOMO MOJIKOCKA
nmeet ocoboe 3HauYeHue. B KauecTse NONYNALMOHHbIX XapaKTePUCTUK Bblan uccne-
[OBaHbl pa3mepHas CTPYKTYpa, MU3MEHUYMBOCTb MOPHOMETPUYECKUX MOKA3aTenel
PaKOBMWH, PUCYHOUYHOTO PEHOTMNA PAKOBUHBI.

NccnepoBaHna deHOTUNMYECKOW M3MEHUYMBOCTU B nonyaaunn D. polymorpha
nposoaunn B 2006, 2007 1 2009 rogax. iccnegosanu pasnnyHbie HacTU NONYAALUK
B OCHOBHbIX bMOTONAX, rae 06UTaeT 3TOT MONIOCK: B NepndUTOHHOM YacTu — Ha
NAOTUHE M B NOABOAALLEM KaHase, B 6GEHTOCHOW — B 3aNaZHOM, FO}KHOM W BOCTOY-
HOM palioHax. Ha Kaxkgow ctaHumm 6bii10 otobpaHo no 100 ocobelt pasmepom oT
6 MM B NPMPOLHOM COOTHOLLEHMM Pa3MepPHbIX Fpynn ¢ warom 5 mm. Bcero obpa-
60TaHO 60nee 5000 pakoOBMH MOJINIIOCKOB.

CTeneHb menaHusauumn (npeobnagaHve 6onee ceetbix (C) nnm bonee tem-
HbiX (D) y4acTKOB B pUCYHKe paKOBMH) onpeaenanu no 7 rpagaumam ¢ NOMOLLbHO
KoadpouumeHTa menanmsaumm (Km), npu onmcaHnm GeHoTUNOB PUCYHKA PAKOBUHBI
MCnosb3oBaan bykBeHHble 0603HaYeHus: E — pasgeneHune no paguycy; F — 3ur-
3aroobpasHble nosockl; G — AyroobpasHble Nonocbl; H — KpynHble OgMHOYHbIE
3ursaru, Hanpas/ieHHble Bnepea; | — paguanbHbie Nonockl; J — BoAHOOBpasHble
nonockl; K — «ny4eBoli» pUCyHOK; L — NATHUCTbIN pUCYHOK; M — cKynbnTypa pa-
KOBMHbI, onpegensemasn KosbLamu pocta; N — HEpOBHas CTPYKTYpPa PaKOBWHBI.
Cpean MopdoMeTPUYECKUX MPU3HAKOB BbIAENANM Ceaytowme GeHOTUNbI: HU3Kan
pakoBuMHa — h1l; BbicoKkas pakoBuHa — h2; nesasa cTBopka Tonwe — dl1; npasan
CTBOpPKa ToAwe — d2; Hannume pocTpyma (KaoBa) — r; M3BUAUCTOCTb abgomu-
Ha/IbHOTO CMbIKaHMA CTBOPOK — S; 3arMbaHue 3agHEero KoHLa PakoBUHbI BBEPX —
y; ab4OMMHaNbHAA CTOPOHA PaKoBMHbI B dopMe «6abouKm» ¢ yojMHEHEM 3aHe-
ro KOHLLa PaKoBUHbI — Z; abA0OMMUHaNbHAA CTOPOHA PaKoBUHbI B popme «6abouKkmn»
6e3 ya/IMHEHNA 3a4HEro KoHUa pakoBUHbI — z1 (MpoTacos, lopnunHuyk, 1997; MNpo-
Tacos, 1998; 2008a) (pwuc. 4.6.1).
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Puc. 4.6.1. Cxema B3aMMOCBA3M 3/IEMEHTOB
PUCYHKA PaKOBUHbI ApelcceHbl U dopmu- Q - m @

POBaHMA PUCYHOUHbIX PEHOTMMOB Cl\ /V I

AHanM3 AaHHbIX MPOBOAVAN MO L)

MEeTOAMKaM, NpeanoXeHHbIm J1.A. ¥u- I E ‘& @ L

BOTOBCKMM — pPaCCYUTbIBA/IN NOKa3a-

/ G I~ 1
TENN BHYTPUMONYNALMOHHOMO PasHo- A \\\%

obpasun, [oN0 PEeAKMX NPU3HAKoB B EG Gl
nonynaumm (*usoTtosckuii, 1982). ﬁb /

XapaKTtep U cteneHb menaHusa- / FG Z"%-—-_@
UMW PaKoBWH, npeobnagaHua Tem- F H
HOFO PUCYHKa Man ceeTioro $oHa —A%
6b11N PasAUYHBIMK B BEHTOCHOM M GJ/ J/

nepuUTOHHOM YacTax nonynsaumum - ﬁ @.
(puc. 4.6.2). B nepudputoHe 3Ha- Aﬁ}
ynTenbHo npeobnagann ocobu co
cpegHum (C D)) n 6onee TemHbIM
(ClDz) pucyHKom. B 2006 r. B 6eHTOCE Habtoganoch cmeleHme YactoTt 6onee Tem-
HOOKpaleHHbIX ocobelr. B BocTo4HOM palioHe 6bl10 oTmedeHo A0 20 % TemHo-
OKpalleHHbIX ocobelt 6e3 pucyHKa. B 6eHToce B 2009 r. B 3anaiHOM, HOXHOM U
BOCTOYHOM palioHax 6bl10 0TMeYeHO npeobnasaHMe MOANOCKOB C O4MHAKOBbLIM
CoYeTaHWem CBETN0ro U TEMHOTO LiBeTa pakoBMHbI (4acToTa rpagaunm C,D,0ot50%
B 3aMagHoOM A0 63 % — B lOXKHOM palioHax). KoadpduumeHT menaHnsaumm bbin Hau-
60nblumm (0,658) B toxkHOM paioHe B 2006 r., B OCTaNbHbIX MECTOOBUTAHUAX — OT
0,503 o 0,581, To ecTb B LLe/IOM 44 BCeW nonynaumm Habatoganocb cMeLleHne B
CTOPOHY H6os1ee TEMHOrO pUCYHKa.

CpaBHeHMe peHOTMNA PUCYHKA PAKOBUHbI TaKXKe NoKa3asio, YTo YacTu nonyns-
uMn gpeiicceHsbl, obuTatowen B nepndrToHe N beHToce onpeaeneHHbIM ob6pasom

70
Puc. 4.6.2. 3meH4YMBOCTb CTe- 60
neHu menaHusauuu (%) Dreis- €50
sena polymorpha B 6eHTOCE, =
ntonb 2006 1 2009 rr.: 1 — ne- 340
pUdUTOH, NNOTUHA; 2 — nepu- 8
duToH, MK; 3 — nepuguton S 30
namba p. MHunoi Por; 4 — 3
6eHTOC, 3anagHblii  palioH, <20
2006 r.; 5 — 6eHTOC, HOMKHbIN 10
paitoH, 2006T.; 6 — 6eHTOC,
BOCTOYHbIN paioH, 2006rT.; 0 I
7 — beHTOC, 3anagHblli paioH, SH

2009 r.; 8 — 6eHTOC, HOMKHbIN
pavioH, 2009r.; 9 — b6eHTOC,
BOCTOYHbIN paioH, 2009 r.
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Yacrora dpeHoB, %

Puc. 4.6.3. PacnpeneneHune 4actoT GeHOB PUCYHKA PaKoBUHbI B 6eHTOCHOM (A) 1 nepuduToHHOM (B)
yacTtax nonynaumm apencceHbl B Bogoeme-oxnaautene XA3C. A: 1 — 3anaaHbin p-H, 2006 r.; 2 — BOC-
TOYHbIV p-H, 2006 I.; 3 — 10¥KHbIV p-H, 2006 1.; 4 — 3anaaHblli p-H, 2009 r.; 5 — BOCTOYHbIM p-H, 2009 T.;
b: 1 — nnoTtuHa, 2006, 2 — nnotuHa 2007, 3, 4 — pamba, Munow Por, 2007 r.; 5 — MK, 2007 r.

pasiMyanucb. ITM pasinumsa Bbln BbipaXKeHbl He CTO/IbKO B YaCTOTaxX BCTPEYeH-
HbIX GEHOTUMOB, CKOJ/IbKO B pacnpeaeneHnn nocnefoBaTeNbHOCTU Hanbosiee YacTo
BCTpeyvatolmxca peHoB puUcyHKa (puc. 4.6.3). [lyroBMAHbIA 3neMeHT pUCyHKa (G)
npeobnagan sesae, AanbHelllas NOCNeA0BaTENbHOCTb pPasnnyanacb. Ha BTopom
mecTe B beHTOCe bbin Nly4eBOMN anemMeHT pucyHKa (K), B nepudmToHe — oH 6bin Ha
yeTBepPTOM MecTe. B Lenom 6osblueit YacToToi oTnyanca B 6eHToce, Yem B nepu-
¢duTOHE deH 31raaroobpasHoro pucyHka (F).

MONNOCKM C POCTOBOM CKYNbNTYpPOM pakoBuHbl (M) B 2009 r. 6blAK OTHOCK-
Te/IbHO MHOTOYUCNEHHbI B HOXXHOM, 3aMaZHOM M BOCTOYHOM palioHax. BcTpeuae-
MOCTb 3TOr0 NpuM3HaKa Konebanacb oT 22 % B OXKHOM panoHe A0 24 % B BOCTOY-
HoM. B 2006 . B BOCTOYHOM W 3anagHOM paMoHax 3TOT NoKasaTenb Konebanca
COOTBETCTBEHHO OT 6 0 9 %. B t0XKHOM palioHe OH 6bll CXOA4HbIM C TaKOBbIM B
2009 r. u coctasnan 20 %. Kpome storo, ansa 2006 r. oTmeyveHbl pakoBUHbI C NAT-
HUCTbIM PUCYHKOM B HOXKHOM M 3aNaZHOM palioHax c Yyactotamu 4 n 7 %.

BHyTpunonynsumMoHHoe pasHoobpasune 1 Jona peakux NpU3HaKoB PaKOBUH B
b6eHTOCE U NepuduToHe HbINO cXxoaHbIM (Tabn. 4.6.1, 4.6.2), ogHakKo B 6eHToce no-
KasaTeslb BHYTPUMONYAALMOHHOIO pasHoobpasusa (K1) b1 HECKONIBKO HUXKE, YEM B
nepudutoHe (cootsetctseHHo 4,95+ 0,151 5,11 + 0,11).

YT1o KacaeTcs npM3HaKoB GOPMbl PAKOBMHbI, TO 34eCb B NEPUPUTOHHOM YacTu
nonyaauumn Hanbonee YacTo BCTPeYaeMbIMM BblIM MOJITIOCKM C NPUNOAHATHIM 3a-
OHUM Kpaem pakosuHbl (deH y). [ona Taknx ocobeit gocturana 60 % (pwuc. 4.6.4,
A). B nepuouToHEe KONNMYECTBO XOPOLLO BbIPasKeHHbIX NPU3HAKOB Mopdoornyec-
KO U3MEHYMBOCTM PaKOBMHbI OblI0 ropasfo MeHblle, Yem B 6eHToce.

MmetoTca AaHHble, YTO HeKoTopble MopdOsorMyeckme NPU3HAKU PaKOBUH
MOTYT ObITb CBSI3aHbl C YCNOBMAMM Cpeabl U PAacCMaTPMBATLCA KaK MHAMKATOpPbI
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Tabnuya 4.6.1. BHyTpunonynaumoHHoe pasHoob-  Tabauya 4.6.2. BHyTpunonynsuMoHHOe pasHo-
pasue (1) M JoNA peakux npusHakos (h') pakosuH  ob6pasme (W) M gons peakux npusHakos (h') pako-

ApevicceHbl B 6eHTOCe, Utonb 2006 1 2009 rr. BWH gpeiicceHbl B nepuédutoHe, 2006 1 2007 rr.
PaiioHbl rny6uHa, m W h' PaioHbl Tny6uHa, m 7] h'
Wionb, 2006 T. Utonb, 2006 T.
3anagHbin 4,3 4,79 0,47 MnotnHa 5,2 4,68 0,48
HOXKHbIN 4,8 5,36 0,41 HOXKHBbIN 3,0 4,72 | 0,48
BocTouHbIN 2,5 4,31 0,52 MopgoaAwmii KaHan 53 4,89 0,46
Wionb, 2009 . Anpenb, 2007 .
3anaaHbii 1,0 5,27 0,41 MnotnHa 3,6 5,51 0,39
HOKHbIN 2,0 5,03 0,42 HO¥KHbIN 1,8 562 | 0,38
BoCTOYHbIN 1,0 4,95 0,45 MNoasoaAwwmiA KaHan 4,0 527 | 041
70

Nons uncneHHoctu, %

[Nona uncneHHocTH, %

hi h2 diI d2 k1 k2 S x y vyl r z ozl

Puc. 4.6.4. MopdomeTpuyeckme npusHaku apericceHbl (%) B nepuodutoHe (A,
anpenb 2007 r.) u 6eHTOCe (B, UOHb, 2009 1.). A: 1 — 10XKHbIV paiioH Bofoema-
oxnagutens; 2 — NAoTMHA; 3 — NoABOAAWMM KaHan. b: 1 — 3anagHbli; 2 —
BOCTOYHbIN; 3 — HOXHbIV PalioHbl BOAOEMA-0OX1aanTens
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Puc. 4.6.5. Tunbl pa3mepHbIX rpynn
apeiccenbl (%) B 6eHToce 1 nepuou-
ToHe

~N
o ©o O

TEX WNU WHbIX YCnoBui. TaK,
no AaHHbim [.B. Jlykawesa B
oxnagutene YepHobblbCKOM
A3C 6blAin OTMeYeHbl pasau-
yna B YacToTe BCTPEYaeMOoCTH
NpPW3HaKa BbICOKOM PaKOBWHDI
ONA ABYX palloHOB, pasnmyato-
lwmxca no remnepatype. OTme-
YeHo, YTo B BoNee «XoN04HON»
YyactTn Bogoema npeobnagsanu
MONIKOCKN € mopdomeTpuryec-
KMM npusHakom h2 (Bbicokas
paKoBMHA), B TO Bpems Kak B
bonee «Tennon» Yacty Bogoema 6blI OTMEYEHbI MOJIZIFOCKM C HU3KOW PaKoBUHOWM
(h1) (banaH mn ap., 2002). B Bogoeme XmenbHuLKoN ADC He BbiABAEHbI YETKME pas-
IMYNA B N3MEHEHUWN BbICOTbI PAKOBMHbI MOJIJIFOCKOB B 3aBUCMMOCTM OT YCI0BUM
obuTaHus.

PasmepHyto CTpyKTYpy nonynsaumm apencceHbl usydann B beHToce n nepundm-
TOHe B NeTHWUI nepwuog ¢ 2005 no 2009 rr. B 6eHTOoCE Npobbl 0OTOMPANM B BOCTOY-
HOM, 3aMagHOM M HOXXHOM paMoHax, B NepuduUToHe — Ha NAOTUHE M B NOABOAA-
LLLeM KaHane.

PasmepHaa cTpyKTypa 6blna AOCTAaTOMHO Pa3HOOOPa3HOM, OAHAKO MOMKHO Bbl-
AenvTb 7 TUNOB, Pa3/IMYAOLNXCA OOMMHMPOBAHMEM Pa3HbIX Pa3MepHbIX rpynmn
(puc. 4.6.5). PacnpeaeneHunn pasmepHbIX rpynmn B BblAeNEHHbIX TUMNax U3MEHSANCH B
LLes1oM Taknum o6pasom, yto oT | Tuna K VIl BospacTana gona 6onee KpynHbix ocobein.

PasmepHan cTpyKTypa Nonyasauumn B TOT UKW UHOM Nepuos BpeMeHU sBaseTca
cneacTBMEM MHOTMX MPOLLECCOB: MHTEHCUBHOCTU U NPOAOJIXKUTENBHOCTM OCeaHMA
JIMMUHOK U3 NIAHKTOHA, MX CMEPTHOCTU Ha cybcTpaTe, CKOPOCTM POCTa B KaXKAOM
pa3mepHoW rpynne, BblegaHNUEM XULHMKAMW, eCTECTBEHHOW CMEPTHOCTU, 3aBUCUT
OT abunoTnyeckmx n buoTnyeckmx GakTopoB. Pasnuma pasmepHON CTPYKTYpbl B
pa3HbIX Y4aCTKax BOAOEMA YKa3bIBAET KaK Ha Pas/inumsa yCI0BUA OBUTaHUSA, TaK U
Ha 0COBEHHOCTM NPOLECCOB PAa3MHOMXKEHUA U POCTa MOJINIIOCKOB. B TeueHue Bcero
nepuvosa UCCNefoBaHUA XapaKTep Pa3sMepHOM CTPYKTYpbl B OTAE/bHbIX paoHax
BO He 6b11 oaHOPOAHbIM (Tabn. 4.6.3). Takas CTPYKTypa B Lesiom Moria Gopmupo-
BaTbCA TO/IbKO NpPU PasIMUNAX B Nepmuogax oceaHna INYMHOK, B CKOPOCTM POCTa
MOJIJTIIOCKOB B Pa3/IMYHbIX paiioHax BO.

Heobxoanmo 06paTnTb BHUMAHME Ha HEKOTOpble Bonee NaM MeHee BblpaXKeH-
Hble B pasHble rogpl TeHgeHUuKn. B 2005 r. He 6bl1 OTMEYEH TUN CTPYKTYpPbI 60/blue
I, To ecTb Npeobaaganm 4OCTaTONHO MenKKe, Monogble ocobu. C 2006 r. npucyTcT-
BOBa/IM BCE TUMbl PAa3MePHON CTPYKTypbl, Ipuyem, B 6eHTOCe B H0OXKHOM panoHe, OT-
HOCUTE/IbHO 3aNaJHOro U BOCTOUHOrO, BCerga npeobaaganu 6onee KpynHole pas-
MepHbIe rpynmbl, @ B BOCTOYHOM — Yallle BCTpeyanncb bonee KpynHble ocobu, yem
B 3anagHom. COOTHOLIEHWE TUMOB Pa3MepHbIX FPynn ApencceHbl B nepudutoHe

(=]

o O

Hons uncnenHoctun, %
N w g (93] (2]

=
o

o
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4.6. HexoTtopbie xapaKTepucTMKyu NonynsuMmn ApeicceHbl B BOJOEMe-oXnaaurene

Tabnuya 4.6.3. BctpeyaemocTb TMNOB PasMepHON CTPYKTYpbl MOMyAALUU ApelcCeHbl B PasHbIX
parioHax Bogoema-oxnaautena XmenbHuukon ASC B NETHUIN CE30H.

BeHTOC MNepuouTtoH
loa o
3anaaHbli HOXKHbIN BocCTOYHbIN MnotnHa I'Iop,::’féﬂnmmw
2005 1 1l 1T} | I
2006 \Y \i \% \% 1l
2007 \ x VIl Vi \%
2008 Il Vil I} \% \%
2009 \% Vil Vi \% Vi

MpumedyaHwue.3aecb nBTabN. 4.6.4: «X» — HET AAHHbIX.

Tabnuya 4.6.4. MakcumanbHbIi pasmep gpeicceHbl B 6eHToce 1 nepndUTOHE B pasHbIX paiioHax
BO XA3C (neTHue nepuogpl); M, £ m.

BeHToC MepuounToH
log, ~
3anagHbii BOCTOYHbIN HOXHbIN MNnotnHa MoasoaaniA
KaHan
2005 26,6 £ 0,26 27,5+0,55 30,1+1,60 28,0+ 0,22 26,8 + 0,06
2006 27,1+0,37 25,0+ 1,04 28,3+1,73 26,3+1,01 25,1+1,92
2007 20,3+0,8 X X 22,4+1,28 25,1+0,76
2008 25,0+ 2,26 28,1+1,31 X 23,4 +1,59 23,4+1,25
2009 30,2+1,70 30,4+1,17 30,6 + 3,06 22,6 £3,23 X

6bINI0 PA3INYHBIM, B TPEX U3 NATU JIET UCCNIeA0BaHNI bosiee KpynHble pasMepHble
rpynnbl npeo6naganv B NOABOAALLEM KaHane, U B AByX — Habntoganace obpatHan
KapTUHA.

OAHWM U3 BaXKHbIX NOKa3aTenemn pasmepHoOM CTPYKTYpbl ABAAETCA MAaKCUMalb-
Hblli pa3mep 0cobu, KOTOPbIN YKa3biBaeT Ha CKOPOCTb POCTa U NPOLOIKUTENbHOCTb
U3HU. MImeloTcA faHHble, YTO B BOAOEMAX-OX/1ALUTENAX B 30HAX MOBbIWEHHOM
TemnepaTypbl U B BOLOEME B LLEIOM NMPOUCXOAMUT 3HAUYUTENbHOE CHUXKEHWE Cpes-
HUX U MaKCMMabHbIX pasmepoB MoatockoB (Tugpobuonorus...,, 1991). Uccnepo-
BaHMA Pa3sMepPHON CTPYKTYpbl nonynaummn apencceHbl B BO XA3C nokasanu, 4to B
TeYeHue paga NeT NPOUCXOANAN A0BOSIbHO Pa3/INYHbIe MPOLLECCHI B PA3HbIX YacTAX
nonynauuun apeiccensl (Tabn. 4.6.4).

B 6eHTOCE BMNO/IHE XOPOLO BblpaXKeHa TEHAEHLUMA CHUMKEHMUA MAaKCUMaNbHbIX
pasmepos monntockos oT 2005 k 2007 r., a 3aTem Bo3pacTtaHma nx. Cnegyet otme-
TUTb, 4To B 2009 . 3TN pasmepsbl HblIn bonblie Takosbix B 2005 r. B nepudutoHe
Habntoganack coBeplIEHHO MHAA AMHAMMKA, @ UMEHHO MOCTEMNEHHOE CHUMXKEHMUe
MaKCMMa/IbHOrO pa3mepa MOJIIIOCKOB, KaK Ha NJIOTUHE, TaK U B NOABOAALLEM Ka-
Hane. Takum obpasom, elle pas NoATBEPKAATCA AOCTAaTOYHO HoNbLIMe OTIMYUA
nepndUTOHHOM N BEHTOCHOM YacTy nonynauun apencceHbl B BO XA3C.
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NmetoTca paboTbl, yKasblBatoWwue, YTO cTeNeHb MeslaHn3auumn, npeobnagatve
B nonynauusax 6onee namM meHee TEMHbIX 0CObel CBSI3aHbl C XapaKTEPOM cpesbl
061TaHMA, B YaCTHOCTM C OocBellleHHOCTbio (LLUnexTnH, Cuaoposa, 1990). UmetoTca
TaK¥Ke AaHHble O C/IOXKHOMW reHeTMYecKoi 0byCnoBNEHHOCTU PUCYHKA PAKOBMHbI
OBYCTBOPYATLIX MONIIOCKOB U ee uBeTa (Ctonbosa u ap., 1996). U3 atoro cneay-
€T, YTO PUCYHOUHbIN GEHOTUN MOXKET ObiTb OCHOBOWM A/1A CPaBHEHMA Pa3IMYHbIX
NonyAALNOHHbIX FPYMM, UX B3aMMOCBA3EN, NOCKOJIbKY ABNSETCA He CYyYalHbIM Ha-
60pOM 31eMEHTOB, @ 0OYCNOBNEH FrEHETUYECKM U CBA3aH ¢ paKkTopamm cpeabl. Npu
nccnenoBaHMm GeHoTUNUYECKOM CTPYKTYPbl NONyAAUMU ApPencCceHbl NoanmMmopod-
HOM B KOHWHCKMX 03epax (Monblua), KOTopble UCMONb3YIOTCA KaK OX/aguTenbHan
cMCTeMa ABYX TEMOBbIX 3/1EKTPOCTAHLUNI, BbISI0 YCTaHOBNEHO HECKO/IbKO GpeHOTH-
NMUYECKM PasNMYAIOLLMXCA CYONONYNALMOHHDIX FPYNM, ABE U3 KOTOPbIX OblaM Npu-
YPOUeHbl K YC/IOBUAM KaHasI0B, a TPU — K YCI0BUAM 03ep U Bblin CBA3AHbI C Tep-
Muyeckum pexknumom (Mpotacos, 2002).

Taknum 06pasom, B nonynaumm gpencceHbl B Bogoeme-oxaaantene XA3C snos-
He onpefeneHHO MPOTeKaloT npoueccbl anddepeHUnaLmm BHYTPUMNONYASLMUOH-
HbIX TPYMM, NOBbIWEHWE NONYAALMOHHOIO PasHOObpasua, HEOAHOPOAHOCTH, YTO
MOMET CNYXKUTb NPEANOChIJIKON NOBbILWEHUA YCTOMYMBOCTU NONYAALMMN K Pa3nY-
HbIM, B TOM YMCNE U TEXHOTEHHbIM BO34ENCTBUAM.

4.7. BbICLUASI BOAHAS PACTUTEJIbHOCTb

Mpwn nccnepoBaHuAx Bogoemos-oxaagutenen TIC n A3C

BbICLIE BOAHOMN PacTUTENbHOCTU YAENAETCA HeA0CTaTOYHO BHUMaHUSA, B UTepa-
Type UMetoTcA b ¢parmeHTapHble AaHHble (MpuHb, 1971; YannuHa, MasaHu-
Ha, 1971; WnmaHckuii, 1963; 1965; 1970; 1971). Hanbonee nonHO NpeAcTaBAEHbI
AaHHble B MOHorpaduyeckoli ceogke B.M. KataHckoi (1979).

®nopa Bogoemos-oxnaauteneit 6amsKka K dpaope ectecTBeHHbIX BOgoemos. Ee
dbopmupoBaHMEe BO BHOBb CO3AaHHbIX BOAOEMAX OCYLLECTBAAETCA 3a CYeT BUA0B
MCXOAHBIX BOAHbIX O6BEKTOB, PACTUTE/IbHbIX 3a4aTKOB 3aTOM/IEHHbIX TEPPUTOPUNA
M 3aHOCHbIX BMAOB. B BO YKpauHbl NpeobnafatoT pacTeHus, MMetolme KOCMo-
NMONUTHBIN, TONAPKTUYECKUIA U eBpa3naTCKMit apeanbl. B pacTutensHom nokpose
OOMUHWPYIOT BO3AYLWHO-BOAHAA M MOFPy)KEeHHaA pacTUTeNbHOCTb. [1poeKTMBHOE
NOKpPbITME, NYyCTOTA TPABOCTOA M GUTOMACCa PACTUTENbHBIX LLEHO30B ONPeAENAtoT-
€A ycnoBmammn 61MoToNa, BaKHOE 3HAYEHME MMEIOT 30HabHble GAKTOPbI, CTEMEHb
M XapaKTep aHTPOMOreHHOM HarpysKku.

Ha BO XA3C oCHOBHble NaolaaM MeNKOBOAUN (y4acTKM aKBaTopun C rybu-
HOM f10 3 M) COCPeAOTOYEHbI B FO}KHOM, 3aMagHOM U BOCTOYHOM PaiOHax.

BocmouHbiii paiioH. YacTb 6eperoBoii AMHUK yKpenaeHa KAMeHHOM OTCbINKOW,
NMOKPbITA APEBECHO-KYCTAaPHUKOBOW PaCTUTE/IbHOCTbIO, YepeayoLencs ¢ TPOCTHU-
KOBbIMW 3apocnamu (Phragmitetum communis Gams, 1926 Schmale, 1939). Mo-
loca MenKoBogmii coctasnseT npumepHo 300 m (He cunTas 3a/MBOB), 3apacTaeT
oKono 5 % ux nnowaan. TpocTHUK (Phragmites australis (Cav.) Trin. ex Steud) pac-
npocTtpaHeH o 0,6—0,8 m MybuHbI, WMPUHA nosica Konebnercs oT 2—5 go 60 m.
Poros y3konucTHbil (Typha angustifolia L.) BcTpeyaeTca oYeHb peaKo, ero LeHo3bl
(Typhetum angustifoliae Pignatti 1953) oTmeueHb! Anb B paioHe N3, Ha ypese
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BCTPEYaloTCA OTAEeNbHbIE pacTeHMA porosa wupokonnctHoro (Typha latifolia L.) n
CycaKka 30HTUYHOro (Butomus umbellatus L.). TpOoCTHMKOBbIE COOBLLECTBA TaKKe
4acTo OKAMMAAIOT ME/IKOBOZHbIE 3a/1MBbI, 3apPacTaloLne, Kak NPaBUO, Pa3pPENKEH-
HbIMW TPYNMNMPOBKaMKU ypyTn Konocucton (Myriophyllum spicatum L.). B HekoTo-
pbIX 33/1MBax BAO/b KPOMKM TPOCTHMKA Pa3BMBAIOTCA COODLLECTBA POrOSIMCTHUKA
TemHo-3eneHoro (acc. Ceratophyllo-Hydrocharitetum Pop 1962), 3anonHstouwme
BCIO TO/LLY BoAbl. Y4YacTkM ¢ rybuHamm 0,8—1,0 m 3aHATHI, Kak NpaBUNo, LEHO-
3amu accoumauumn Myriophyllo-Potametum perfoliati Pass. 1996 ¢ npoeKT1BHbIM
nokpbitnem (MMN) 20—40 %, Ha rnybuHax 1,5—2,0 m npeobnagatoT coobuiectsa
pAecTa NpoH3eHHonucTHoro (acc. Potametum perfoliati W. Koch 1926 em Pass.
1964) c peaknmu BKAOYEHUAMM 3104eun KaHaackol (Elodea canadensis Michx.),
rny6xe (8o 2,5 m) — paecta 6necrawero (acc. Potametum lucentis Hueck 1931).
B NpuAOHHBIX TOPU3OHTAX PACCEAHHO BCTPEYAIOTCA POrOSIMCTHUK TEMHO-3E1EHBIN
(Ceratophyllum demersum L.) u paect rpebeHyatbiit (Potamogeton pectinatus L.) ¢
HUTYATLIMWU BOAOPOCNAMM.

3anadHneliii palioH. Boonb KopeHHoro 6epera 3abos04eHHble OCOKOBO-pPas-
HOTPaBHble YYaCTKM YepeayrTca C MecYaHbIMU MAAMKAMM, OPEBECHO-KYCTAPHU-
KOBOWM pPACTUTENbHOCTbIO M TPOCTHWUKOBLIMK 3apociamu. Menkosogbs TAHYTCA
nosocoit ot 100 Ao 400 M WMPUHON. YUYacTKn ¢ rnybuHamu ao 0,8 (13pedka Ao
2,0) M 3aHMMalOT coobluecTBa BO3AYLIHO-BOAHOM PacTUTENbHOCTM, COCTOALLME
M3 KPYMHbIX KYPTUH poro3oBs y3konmnctHoro (acc. Typhetum angustifoliae), wupo-
KonuctHoro (acc. Typhetum latifoliae Soo 1927 (Soo ex G.Lang. 1973)) n cxeHon-
NeKTa o3epHoro (acc. Scirpetum lacustris Chouard 1924) ¢ cuHysueit ceobogHon-
nasatowmx snaos (Spirodela polyrrhyza (L.) Shleid n Lemna minor L.). OT 20 po
60 % naowanun AHa MeXay KYpTUHaMU reodUTOB 3aHATO 3e/1eHbIMU HUTYATLIMM
BOAOPOCNAMW C He3HauuTenbHon (Ao 5—15 %) npumechbio paecTta rpebeHyaToro
(Potamogeton pectinatus L.), pee poroJIMCTHUKa TEMHO-3€/1eHOr0, U YPYTH KOJO-
cuctoii. Tnybrke, 4O 2-X METPOBbIX OTMETOK, Pa3BMBatOTCA coobLLecTBa accouma-
umm Myriophyllo-Potametum perfoliati, B KOTOpbIx BCTpeuatoTca TakKe paect bnec-
TAwmi (Potamogeton lucens L.) n pOronUCTHUK TEMHO-3e/1eHbln. Ha rnybuHax ao
1,5 m MM B 3apocaax moxet gocturate 90 %, rybxke oTMeYeHbl NLb OTAE/NbHbIE
pacTeHusa Nan paspexkeHHble rpynnMpoBKM. Mexay 6eperom u HacbinaHHbIM OCT-
poBOM, Ha rybuHe 0,8 M M UAUCTBIX JOHHbIX OTNOXKEHMUAX, HAWAEHA accoLmauma
XapoBbIx Bogopocnewn (Chara sp.).

HO»#cHbIli patlioH. HOxKHbI 6eper B ero BOCTOYHOM YacTM 04aMbu1poBaH 1 OTCbinaH
rpasmem. MecyaHble NASXKN C KYCTaPHUKOBOW PaCTUTENIbHOCTbIO YepeayroTCs C «NAT-
HaMW» TPOCTHUKa. B Boae Ha rybuHe Ao 1,5—1,6 m pacnpocTpaHeHbl OANHOYHbIE
pacTeHuA UK paspexeHHble cooblecTBa ypyTu Konocucton (acc. Myriophylletum
spicati Soo 1927), riybke BcTpeyaeTcsa, B OCHOBHOM, pAECT NPOH3eHHONUCTHbIN. Pac-
TeHMA 3aHMMaLOT He bonee 3 % naowaam menkosoamii. Boonb bepera y Aambbl, oT-
nenstoleit BO ot 3aTonneHHOro ycTba p. MHWAoi Por, co cTopoHbl peku Ao mMybuHbl
2,2 M pa3BMBAOTCA LEHO3bl accoumauum Potamogetono-Ceratophylletum demersi
(Hild et Renhelt 1965) Pass. 1995. MM B 3apocnsx 30—40, nHorga 100 %. Boonb ca-
MOW Aambbl pacTUTENbHOCTb BCTpeYaeTca Ao rmybuHbl 1,6—1,8 m, 310 coobuiecTsa
accoumauuun Myriophyllo-Potametum perfoliati ¢ MM go 50 %.

Bo3ayLWwHO-BOAHAsA PaCTUMTE/IbHOCTb BAO/b HOXKHOTO 6epera BO, o6pa3oBaHHO-
ro KOPEHHLIMW NOPOAAMM, UMEET NATHUCTOE CoXKeHMe. [peacTaBieHa OHa LeHo-

159



4. 'mppo6uonoruyeckuii pexkum sogoema-oxnanurens Xmenouuuxoi A3C

3amm accoumaumii Phragmitetum communis, Typhetum angustifoliae n Typhetum
latifoliae, yacto BbigBUratoWMmMmnca Ha naec Bogoema Ao mMybuHbl 0,6 m. Berpe-
yaloTcA 34ecb U OTAENbHbIE KYPTUHBI Scirpetum lacustris, B HUXHEM fpyce KOTo-
pbIX eANHUYHO OTMeYeHbl KaynuHus manas (Caulinia minor (All.) Coss. et Germ.)
W paecT rpebeHYaTbIi. Morpy*KeHHan pacTUTENbHOCTb BCTPEYAETCA B NPUBPEXKHON
nonoce 300—350 m wupuHoi. Ha rybuHe go 0,6 m npeobiagatoT paspekeHHble
(NN 15—20 %) coobwectea Myriophyllo-Potametum perfoliati. Tny6:ke, npumep-
Ho 10 1,6—1,8 m rybuHbl, pa3suBatoTca 3apocam Potamogetono-Ceratophylletum
demersi, MM B KoTopbIx gocturaeT 30%. MMybuHbl Ao 2,0—2,2 M 3aHMMALOT LeHO3bI
Potametum lucentis c egMHMYHBIMM BKAOYEHUAMM Potamogeton perfoliatus.

Y nambbl, otaenstowert BO ot p. MTHMaon Por, pacTuTenbHOCTb pacnpocTpaHeHa
B nonoce 5—6 m WMPHUHON. 3apOCAM NATHUCTOrO CAOXKEHMS, HA rybuHe 0,8—1,8 m
npeobnagatoT LeHo3bl accoumaumm Potamogetono-Ceratophylletum demersi, B
CNOXEHMM KOTOPbIX MOMUMO PAECTa NPOH3EHHO/IMCTHOTO 3HAYUTE/IbHOW yYacTme
NPUWHUMAET PAECT CNIOCHYTbIN (Potamogeton compressus L.), BCTpeUaloTcs TakKe
YPYTb Konocuctaa u nogsogHas ¢dopma cTpenonmcrta. Ha rybuHax ao 0,8 m, Ha
WANCTO-NECcYaHbIX C MPUMECHIO FPaBuA, AOHHbIX OTI0XKEHUAX 0K00 50 % naolwaam
3aHMMaeT pAecT ManeHbkuii (Potamogeton pusillus L.) ¢ HATYaTbIMK BOAOPOCAA-
MU 1 cBoboaHonNaBawoLlWmMmK Buagamm (Spirodela polyrrhyza, packu manas (Lemna
minor L.) n TponyaTtas (L. trisulca L.)). Takaa COBOKYNMHOCTb BUAOB MOXKET ObITb OMNM-
caHa Kak coobuwectBo Potametum pusilli.

Taknum obpasom, B 2007 r. 8 BO otmeueHo 19 BMAOB BbICLINX BOAHbIX pacTe-
HWUI 13 11 cemMelCTB (CTPENONUCT, PAECTbI CNIOCHYTbIM U MaNeHbKWUIA BCTPEYannch
TONbKO B yCTbe p. THWMAoM Por), a TakkKe XapoBble M 3e/eHble HUTYaTble BOAOPOC-
v (Tabn. 4.7.1), npeactaBieHbl BUAbI BCEX 3KoorMyeckux rpynn: 10 Buaos nor-
PY*EHHbIX pacTeHUN (2 HEYKOPEHEHHbIX U 8 YKOPEHEHHbIX), 6 — BO3AYLIHO-BOA-
HbIX (Sagittaria sagittifolia B 3aBUCMMOCTM OT ybUHbI, 06pasyeT 2 3KoNOrNYecKme
dopmbl — f. tipica, f. vallisnerifolia) n 3 — ceobogHonnasawowmx. OgMH U3 BULOB
paecta (Potamogeton compressus) BHeceH B KpacHbI CNUCOK YKpauHbIl, Kak BuA,
Haxo4ALWMIACA nog, yrpo3oi ucuesHoseHus (Makpodutsl..., 1993).

B reorpaduyeckoli ctpykType dnopsbl (OdybbiHa, Lensar-CocoHko, 1984) oTHo-
CUTE/NIbHO 30HA/IbHOMO MOJIOXKEHUS apeanoB NpeobaasfaloT BMAbI NAOPU30HANb-
HOW rpynnbl (14 BUAOB), UCXOAA M3 PErMOHANBHOTO PACcNpPOCTPAHEHUA — BUAbI,
MMeloLMe KOCMOMNOMUTHBIN (7), ULMPKYMNOAAPHbINA (7), u eBpa3naTtckuii (4) Tunbl
apeanos.

LleHOTHYeCcKKnit cocTaB BbiCLIEN BOAHOW pacTUTeNbHOCTM npeactasnaeH 11 ac-
coumMaumamm, oTHocAWwMMmcA K 3 Knaccam (Phragmiti-Magnocaricetea Klika in Klika
et Novak 1941, Potametea Klika in Klika et Novak 1941, Lemnetea R.Tx. 1955), 3 no-
psaakam (Phragmitetalia W.Koch 1926, Potametalia W.Koch 1926, Hydrocharietalia
Rubel 1933) u 4 cotozam (Phragmition communis W. Koch 1926, Magnopotamion
(Volmar 1947) Den Hartog et Segal 1964, Parvipotamion (Volmar 1947) Den Hartog
et Segal 1964, Hydrocharition Rubel 1933) pactutensHoctu. Ewe ABa coobliecTsa
(Potameto-Sagittarietum sagittifolii n Potametum pusilli) onucaHbl B ycTbe p. MHU-
now Por, Bnagatouleii 8 BO.

LleHo3bl Knacca Phragmiti-Magnocaricetea Kak npaBuio, ogHOSAPYCHbIE. Nyy-
LUEro pa3BUTMA LOCTUTALOT Ha INybUHe 0Ko10 1 M. Bosiee-meHee BbipaxKeHHbIN NoAC
06pasyoT AUWb BAOAb 3anafgHOro, HeogambuposaHHoro, bepera. B BoCToYHOM
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Ta6auya 4.7.1. Bbiclume BoAHblE pacTeHUA BogoeMa-oxnaamTens XmeabHuukoin ASC (2007 r.).

Sagittaria sagittifolia L.

Ceratophyllum demersum L.
Elodea canadensis Michx.

Myriophyllum spicatum L.

CTPenonucT CTPenoNmnCTHbIN

POrOAWUCTHUK MOrPY»eHHbI
dnopen KaHaackas

YpyTb KOnocucras

JKoNornMyecKas rpynna, Buz, CemelicTBO
Bo3aywHo-BoAHbIE
Phragmites australis (Cav.)Trin. ex Steud |TPOCTHUK 06bIKHOBEHHbIV Poaceae
Typha angustifolia L. Poros y3konucTHbil Typhaceae
T. latifolia L. Poros WupoKOANCTHbIN Typhaceae
Schoenoplectus lacustris (L.) Palla CXeHONNEKT 03epHbIi Cyperaceae
Butomus umbellatus L. CycaK 30HTUYHbIN Butomaceae

Alismataceae

CsobogHonnaBawowme
Spirodela polyrrhyza (L.) Shleid MHOroKopeHHMK 0O6bIKHOBEHHbIN |Lemnaceae
Lemna minor L. Packa manas Lemnaceae
Hydrocharis morsus-ranae L. Bozokpac 06bIKHOBEHHbIM Hydrocharitaceae
Morpy»eHHble
Lemna trisulca L. PAcka Tpexboposayatas Lemnaceae

Ceratophyllaceae
Hydrocharitaceae

Caulinia minor (All.) Coss. et Germ. KaynunHua manan Najadaceae

Potamogeton perfoliatus L. Paect npoH3eHHONUCTHbIN Potamogetonaceae
P. lucens L. Paect 6nectawmin Potamogetonaceae
P. pectinatus L. Poect rpebeHyatbiii Potamogetonaceae
P. compressus L. Paect cnatocHyTbIM Potamogetonaceae
P. berchtoldii Fieb. PoecT bBepxTonbaa Potamogetonaceae

Halorogaceae

yactn BO npeobnagaet acc. Phragmitetum communis, B 3anagHoli — Typhetum
angustifoliae n Typhetum latifoliae.

Morpy*KeHHasa PpacTUTENIbHOCTb 3aHMMAET B CpegHEM OKO0 5 % njioLaam MesiKo-
BOAMM, Nyylle OHa pa3BKUTa B 3anagHoM paioHe. CoobLLecTBa Yallle BCEro paspexKeH-
Hble, MPOCTO YCTPOEHHbIe, ManoBuaosble (1—3 BMAA), B HUX MAacCOBO pPa3BMUBatOTCA
HUTYaTble BOAOPOC/M, YTO CBUAETE/IbCTBYET O AOCTAaTOYHOM Ko/auyectse HBuoreH-
HbIX 31emeHToB B Boge. MNpeobnagatot B BO accoumaumm Myriophyllo-Potametum
perfoliati, Potametum lucentis, Potamogetono-Ceratophylletum demersi.

B oceHHu nepumog 2010 r. 8 BO XAIC 6611 06HapYKeH HOBbIM, paHee He BCTpe-
YaBLUMINCS 346eCb BMA, BbICLUMX BOAHbIX pacTeHui u3 cem. Najadaceae Juss. — Ha-
Ana mopckaa (Najas marina L.). OTaenbHble pparmeHTbl pacTeHUA cHavana 6biau
OTMeYeHbl B NOABOAALLEM KaHase. 3aTeM Ha MeNKoBOAbAX 3anagHoro (rnybuHa
0,4 m) n BocTo4HoOro (rnybunHa 0,7—1,0 m) paitoHoB BO 6binn 0bHapyKeHbl oTae-
ibHble KypTUHbI pasamepom 40 x 60 cm. B 0} KHOM paioHe Ha MeSIKOBOAbAX Handa
He BCTpeyvanachb.

Hanpa mopckasa — norpy»KeHHoe yKOpeHALWeecs pacTeHUe C MOKPbITbIMM
LWMNAMM INCTbAMU U CTEBNAMM (KaK NpaBMIO, NTOMKUMM), AocTuratowmmm 100 cm
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B A/MHY. BCcTpeyaeTca B CONIOHOBATOBOAHbIX, PeXe B MPecHbIX BOAOEMAX, Ha yyac-
TKax rnybuHoi 0,5—1,0 M ¢ naAnCTo-necyaHbIMM AOHHBIMU OTIOXKEHUAMM C BbICO-
KUM cofieprkaHmem rymyca. B YKpanHe nmeet cnopaguyeckoe pacnpocTpaHeHue:
B MNMonecckoi 30He U JlecocTenu BCTpeYaeTca PeaKo, YTO CBA3AHO C TemnepaTyp-
HbIMW YCI0BUAMMW. Byayun OfHONETHUKOM, B YCIOBUAX BoNee HU3KUX TemnepaTyp
BWUA, He pa3BumBaeTcA. PaHee Haada mopcKasa oTmedanach B KyyypraHckom naMmaHe
1 bypLlTbiHCKOM BogoxpaHuauile (KataHckana, 1979). B 2003 r. ee pa3pekeHHble
rpynnuMpoBKM Bbln BCTPEYEHbI B KXONOAHOMW» YacTu BogoemMa-oxnaauTena YepHo-
6binbekoi ASC (AbsyeHKo, Hacsur, 2005).

B BO XA3C ¢utomacca HaaAbl MOPCKOW AOCTAaTOYHO BbicoKa — 3,0 Kr/m? B
CbipoM Bece (3anagHblii paioH). Ans BoaoeMoB JlecocTenHoM 30HbI YKpauHbl ee
cpeaHue nokasartenu coctasnsaoT 1,0—1,5 kr/m2, gna CrenHoint — 1,5—2,8 Kr/m?
(MakpoduTbl..., 1993). B 3anmBax Knuauiicko genstbl [lyHas ¢mMTomacca 3Toro Buaa
pocturaet 2,3 Kr/m?, a B lHenpoasepRnHcKkom BogoxparHunmiie 1,5—2,2 kr/m?,

Hasaa mopckan, BEpOATHO, MOXKET OKa3blBaTb onpeaeneHHble buonornyeckue
nomexu B BogOCHabxkeHnn XAIC, NOCKONbKY ee IoMKue cTebiv 1erko nepeHocsT-
cA TeyeHMem K noasoaawemy kaHany u BHC. B ogHom 13 03ep Monblun, ncnonbsye-
MOM Kak oxnaautenb TIC, 6blIM OTMeYeHbl A0BOJIbHO 3HAYUTE/IbHbIE NOCENeHNA
aToro pacteHua (Protasov et al., 1997). NMosTomy, Haaga MOpCKaa A0/MKHa BbiTb
BK/IlOYEHA B CNUCOK BWAOB ANA Aa/NIbHENWErO MOHUTOPWUHIA, MOCKOIbKY MOMKET
6bITb OMACHA KaK UCTOYHWMK BMOIOrMYECKMNX NMOMEX.

BTtopoit dnopuctuyeckoir Haxoaxoih 2010r. 6bin poro3s JlakcmaHa (Typha
laxmannii Lepech.), otaenbHble KypTMHbI KOTOPOro ¢ NAOTHOCTbO Ao 10 cTeb-
neni / m? BcTpeyanuch Ha ypese BoAbl B BOCTOYHOM paitoHe BO.

Poros JlakcmaHa — BO3AYLWHO-BOAHOE PacTeEHUE C LUANHOPUYECKUM CcTeBNem
BbicoToi 0,5—1,5 m. LLInpoKo pacnpocTpaHeH B BOAHbIX 06beKTax CTeNHbIX pano-
HOB YKpauHbI, Cnopaanyeckm BcTpedaeTca B Slecoctenu v Ha tore Monecbs (Makpo-
éuThl..., 1993). BUa npuHaaNexuT K GaKyabTaTUBHbBIM ranoduTam, pacnpocTpaHeH
no 6eperam, B MecTax ¢ NOBEPXHOCTHbIM W FPYHTOBbIM noaTonaeHvem (banawos,
1977), v Ha NPUBPEKHBIX MENKOBOAbAX 3BTPODHbIX CN1abOCONOHOBATOBOAHbIX BO-
[0EMOB C UUCTO-NECYAHbIMU LOHHbIMU OT/IOXKEHUAMM Ha rnybuHe 0,1—0,4 m.
YyacTuve 3TOro BUAa B yBeAMYEHMM NOWAAEN 3apacTaHNA MeNIKoBOAMUI BOgOEeMa-
OX/TAAMTENA TAKKE MOXKET PacCMATPMBATLCA KaK BO3MOXHas Buonoruyeckas no-
mexa.

Ha ocHOoBaHMM NpoBeAEeHHbIX UCCNEAOBAHUIN, MOMKHO CAENATb 3aK/0YeHue,
yto BO XmenbHuLKoM AIC 3apacTaeT He3HaunTenbHo. Ob6bACHAETCA 3TO ofambu-
poBaHMEM HEKOTOPOM YacTu beperosoi AMHUM U BeaHbIMKM Ha BUOreHHble 3ne-
MEHTbl OOHHBIMU OT/IOKEHUAMM, C/IOMKEHHbIMW, [aBHbIM 0BPa3oM, NecKamu.
Bbiclwas BoAHaA PAcTUTENbHOCTb B HACTOALLEE BPEMA HAXo4MTcA B cTagumn ¢dop-
MMWPOBAHMA, U CYLLECTBEHHbIX OBMONOrMYECKMX NOMEX B SKCMNJyaTaL MM He CO34aeT,
3@ UCK/IIOYEHUEM CKOMNEHUI Ha ceTKax BHC ocTaTkoB MakpoduMToB (B OCHOBHOM
PAECTOB), BNEKOMbIX B MOABOAALLMIA KaHaN Nocie WTOPMOB. YKOpeHAoWwmecs B
NoABOAALWEM KaHane paecTbl (Yemy cnocobCTBYeT pacnpoCTPaHAOLWANACA 34ech
ApericceHa) U oTaeNbHble KYPTUHbI TPOCTHWMKA, MOCENAIOWMECA B MPOMENKYTKAX
MeXay naMTamm obanLOBKM KaHa0B U NAOTUHbI, B LLEIOM, BAUAHMA HA TMAPOCOO-
PYEHMA He OKa3blBalOT, O4HAKO Pa3BUTME BbICLUMX BOAHbLIX PacTeHui TpebyeT
NOCTOAHHOTO KOHTPOAA.
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4.8. UXTUODPAYHA U BUOMEJIMOPALINSA
BOAOEMA-OXJIAAUTENSI XMENIbHULIKOW A3C

OcobeHHOCTbIO  BOLOEMOB-OX/1AAUTENEN ABNSAETCA TO,
YTO B HUX CyLLecTByeT Kak abopureHHas uxtmodayHa, NpeacTaBUTENM KOTOPOM B
60/blUet AN MeHbLLEN cTeNeHn aganTUpyoTca K cneunduyeckum ycnoBmam Tex-
HUYECKMX BOLOEMOB, TaK U MHTPOAYLUMPOBAHHbIE PbiObl, BCEIEHME KOTOPbIX OCY-
LecTenAeTcA ANA bBuomennopaLmm, a TakKe A41a NoAy4eHUA TOBAPHOM NPoayKLMK
(HukaHopoB u ap., 1985).

MNpUoPUTETHBIMW HaNpPaB/ieHUAMM PbIBOXO3ANCTBEHHOM 3KcnayaTauum BO
XA3C sABnaetca menvopaTuBHoe 3apblbneHue pbibamu-monntockodaramm ana
60opbbbI C ApelicceHON, 3apblbneHne 6enbim amypom ans 60pbbbl C 3apacTaHu-
em BogoeMa, 3apblbneHne 6enbim ToncTonobrukom ana 6opbbbl ¢ «UBETEHMEMY
BOAbl N YMEHbLUEHUA COAEP}KaHUA B3BELIEHHbIX OPraHMYEeCKUX BELLECTB B BOAE.
mapouex XA3C nmeeT cneunannsnpoBaHHbIA y4acToK Bruomennopaumnm, KOTopbli
paboTaeT Ha cobcTBeHHOM pbi6oBOAHOM X03AalcTBe (Kosba, 2010).

Meponpuatnsa no 6Monornyeckon menvopauumn NpoBoasTCcA Ha OCHoBe 06-
LLMX NONOXKEHWUN, KOTOPbIE MOTYT BbITb CBEAEHbBI K cneaytowemy. Meavopaumsa 3a
cyeT pblb C onpeaeneHHOM NULLEBOM HaMPaBAEHHOCTbIO MO3BOAAET CENEKTUBHO
NOAXOAUTb K YTHETEHMIO MONYAALMIA HeKenaTeNbHbIX BUAO0B rMapobuoHToB. A
3TUX Lenen moryT 6bITb MCNOIb30BaHbI Kak abopureHHble pbibbl, TaK U cneumanb-
Ho Bcensemble. Mpu 3TOM HEOBXOAMMO YUYUTbIBAaTb OCOBEHHOCTM MULLEBbIX MOT-
pebHocTel pblb. Tak, yCTaHOBNAEHO, YTO 6enblit TONCTONO0OMK NPU HU3KOM YPOBHE
pa3BUTUA GUTONNAHKTOHA NEPEXOAMUT HA NUTAHME AETPUTOM, TO eCcTb NoTpebaaeT
CECTOH NpaKTMYecKn 6e3BbI6opoYHO. TakMm 06pa3om, OH BCTYMaeT B KOHKYPEHT-
Hble OTHOLWeEHMA ¢ 6ecno3BOHOYHbIMU-GUABTPATOPAMM, B HaCTHOCTH, C ABYCTBOP-
YaTbIMWU MOANIOCKAMU. MecTpblit TONCTONOBUK OTAAEeT NpeanoyYTeHMe KPynHbIM
OpraHM3mam 300M/1aHKTOHa, KOTopble, B CBOK O4Yepesb CaMW aKTUBHO y4acTBYIOT
B OCBET/IeHUM BoAbl. Mcxoan U3 3Toro, 3ToT BUA pblb He Bceraa LenecoobpasHo uc-
nonb3oBaTb A1 buomenvopaumm. benbii amyp B OCHOBHOM NOTPEBAAET MATKYIO
BbICLUYHO BOAHYIO PacTUTENbHOCTD (PAEeCTbl, POrO/IMCTHUK U Ap.), €70 pPoJ/ib B CHUMXKE-
HWUM YPOBHA 3apacTaHMA BOAOEMA BO3AYLLIHO-BOAHOMN PACTUTENIbHOCTbIO CTAHOBUT-
CS OLWYTUMOM, OAHAKO TO/IbKO TOr4a, Korga B nonyaauum npeobnasatoT KpynHble
0CO6U — YeTblpexneTkm n bosblue. ITo CneayeT y4uTbiBaTb Npu paspaboTke nna-
HOB /10Ba U 3apblbneHns B BOSOEMAX-OXNALUTENSAX.

NxTMonornyeckunii matepman oTbnpanm n3 KOHTPO/IbHbIX I0BOB, KOTOPbIE NPO-
BOAM/IM Ha NPOTAXKEHUW BEreTalMoHHOro cesoHa 1999, 2000—2003 rr., B OCEHHUM
nepuog 2005 1 2008 rr. Habopom CTaBHbIX ceTel ¢ pasmepom Aden 30—110 mm,
a TaK»Ke Ma/IbKoBOM TKaHKoW (1999 r.) Kpome Toro, Mcnonb3oBaHbl OTYETHbIE AaH-
Hble MHCMEeKUUK pblibooxpaHbl XmenbHULKOM obnactn. C6op n 06paboTky UXT1o-
JIOrMYECKMX MaTePUaNoB OCYLLECTBAAAN cornacHo meTtoauK (MpasauH, 1966; Me-
ToAMYecKue yKkasaHus..., 1990; MetogmKa 360py..., 1998). PacyeTbl YUCAEHHOCTU U
MXTMOMACChbl MPOBOAUN HA OCHOBAHMUU SMMUPUYECKUX 3aBUCUMOCTEN «UYUCIEH-
HOCTb — BbIJ1I0B Ha YCUANEY, YCTAHOBNEHHbIX A1A BOLOEeMOB-aHanoros. 06paboTky
NULLEBbIX KOMKOB MPOBOAUAN B NabopaTopun, Ana Kaxaoh pbibbl oTAenbHO, MO
METOAMKAM, U3/I0XKEHHbIM B nnTepatype (MeTtogmyeckoe pyKoBOACTBO..., 1974).
MHAEKCbl HANONHEeHUA KMLWEeYHWKa onpeaenann no pakTmyeckon macce.
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MHTEHCMBHOCTb HAKOMIEHWUA MXTMOMACChI NO BO3PACTHBIM rpynnam onpeaensnm
nyTem NOCTPOEHMUA KPUBOW yAEIbHON MacChl C UCMO/Ib30BaHNEM PACYETHbIX KO3hULM-
€HTOB eCTeCTBEHHOW CMePTHOCTMU (MPW YCIOBMM OTCYTCTBUA NPOMbICIA) U daKTUUec-
KMX BECOBbIX MOKa3aTesnen, no meToamke, npeanoxeHHo J1.0. Kygepckum (1984).

KoadduumeHTbl ectecTBEHHOM CMEPTHOCTM MO BO3PACTHLIM Fpyrnnam ycTaHaB-
IMBanuUCb No napabonnyeckomy ypasHeHuto (3bikos, 1986), c onpeaeneHnem ero
napameTpoB No GaKTUYECKMM LaHHbIM KOHTPO/IbHbIX YN0BOB. MNpeaenbHan aavnHa
(L) paccumTbiBanacb no metogy ®opaa-Yondopaa (Ford, 1963).

Mcnonb3oBaHWe pasnnyHbIX BUAOB Pblb Ana Lenei 6UomenmopaLmmn LWMPOKO
pacnpocTpaHeHo B TEXHUYECKMX Bogoemax. Tak, 1983 —1985 rr. 66110 OcyLecTB/IEHO
MaccoBOe 3apblbaeHne BogoeMa-0xN1aauTens 3mmuesckoit TIC gsyxneTkamu 6enoro,
necTporo Tonctonobukos u 6enoro amypa. Yepes 2 roga 6uomacca GUTONNAHKTOHA
yMeHbluMnacb noytu B 3 pasa (BaceHko, 2000). B nocnheaytowem konebaHmna bruomac-
Cbl GUTOMNNAHKTOHA B M3BECTHOM MEpe OTBEYAs0 ANMHAMUKe 3apblbieHns Bogoema.

Ha gpyrux Boooemax-oxnagurensx HabnogaeTcs aHanorMyHasa KapTuHa — oLy-
TUMbIA MENNopPaTUBHbIA 3DGEKT MOXKET ObiTb 0becneyeH AULb NPU PeryaapHOM
3apblbAeHHMM B JOCTAaTOYHbIX 0bbemax. BceneHne 6enoro amypa u 6enoro Toncro-
nobuKa B Bogoem-oxnagutens Kpnsopoxkckoin TIC NprMBeNo K yMEHbLIEHWIO coaep-
¥KaHWA OpraHMYECcKMX BELLECTB U CYLLECTBEHHOMY CHUMKEHUIO KLBETEHUAY, PE3KOMY
CHUXKEHWIO BUOMACChI NOrPYKEHHOM BbICLLIEN BOAHOM pacTUTeNbHOCTM (MpoTacos U
Aap., 1988). Mo3nTUBHbIN MennopaTUBHbIN 3pdEKT OT BCeNeHUNA PacTUTENbHOALHbIX
pbi6 oTmeveH ana BO Mpumopckoit FPIC (PP) (BopTHUK 1 ap., 1981).

Mmetowmeca AaHHbIe NOKa3bIBaloT, YUTO B Nepuog, paboTbl og4HOro sHeprobaoka
XA3C noKasaTenn KayecTBa BOAbl BMNOJ/IHE COOTBETCTBOBA/IM YC/IOBUAM pblbopasse-
AeHus. MenkoBoabs 3anagHoro, ro-3anafHoro, BOCTOYHOro paioHos BO npega-
CTaBAAM coboI BnaronpuATHbleE MecTa 417 HEePeCcTU/IMLLA M BOCMPOU3BOACTBA,
HannuMe 34ecb BbICLUMX BOAHbLIX PACTEHMI M OCTAaTKOB 3aTOMNEHHOM ApeBecHoi
pacTUTEeNbHOCTM CO3AaBann Heobxoaumble AN 3Toro ycnosua. OTMEYEHO TaKKe,
4yTo MmopdomeTpUYecKMe NapameTpbl BOLOEMA-OXNaaUTeNA B LeNoM Braronpuar-
Hbl AnA pbiboBoACTBa.

AHann3 KopmoBoi 6a3bl pbib B yKasaHHbIWM Nepuog, nokasan, yto: 1) coctas u
NPOAYKLMOHHbIE XapaKTEPUCTUKM GUTONNAHKTOHA MOTyT obecneynTb pa3BuUTUE 300-
NAaHKTOHa M 3006€HTOCa, KOTopbIe CNY¥KaT COBCTBEHHO KOPMOBOIM 6a3oi ana pbib;
2) npv f,OBOABLHO HegHOM BUAOBOM COCTABE 300M/1aHKTOH COOTBETCTBYET TpeboBaHM-
AM pblbopasBeseHns; 3) No YPOBHIO Pa3BUTUA AOHHOW dayHbl BOAOEM-0X/1aAnUTeNb
MOKHO OTHECTU K NOTEHLMAIbHO AOCTAaTOYHO Pbl6ONPOAYKTMBHBIM BOAOEMAM.

AbopureHHas nxtmopayHa BO XA3C chopmmpoBanacb 3a cHeT pbiBHOro Ha-
ceneHuns pek Mwunon Por u lopbiHb. K cepegmHe NpULLIIOFO CTONETUSA B COCTaBe
UXTUOdayHbl 3TUX PeK HacumTbiBanock 30—35 BMAOB, €e OCHOBY COCTaBAANM pPeo-
dunbHbIE U AMMHO-peodUbHbIE NpeacTaBuTen 6opeanbHO-PaBHUHHOIO U MOH-
TO-KacnUMcKoro GpayHUCTUYECKUX KOMIMIEKCOB — MJI0TBA, A3b, JIELL, Kepex, Cyaak,
COM, LLYKA, OKYHb, MapeHa AHEeNpPOoBCKas, rofiaB/b, NoAycT. B NoliMeHHbIX 03epax,
Kpome TOro, WMPOKO Bbina npeacTaBneHa rpynna AMMHOPUAbHBIX BUAOB — Ka-
pacb 30/10TOW, /INHb, rycTepa, KpacHonepkKa (MeHAsb, 1957).

Mo pesynbTaTaM HalLMX UCCeA0BaHUI B COCTaBe UXTMOdayHbl BOLOEMA-0X/1a-
auTens 6110 oTmeyeHo 19 Bnaos pblb npu otoBax, 5 snaos — bydpdano 6onblie-
poTbIN, amyp 6enblit, epex, ronasab — COMNAcHO AaHHbIM pbibxo3a (Tabn. 4.8.1).
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Tabnuya 4.8.1. Buaosoii coctas uxtnodayHbl Bogoema-oxnagutena XA3C.

BO XA3C MoVimeHHble 03e-
Ne Buz pbibbl 1999— pa p. fopbiHb (no:
2008 rr. MonTaBuyk, 1976)

Cem. Esocidae
1 |LLlyxa — Esox lucius (Linnaeus, 1758) | + -
Cem. Cyprinidae

2 |Enew, 06blkHOBEHHbIN — Leuciscus leuciscus (Linnaeus, 1758) — ++
3 |A3b — Leuciscus idus (Linnaeus, 1758) + +++
4 | ¥epex — Aspius aspius (Linnaeus, 1758) + +
5 |lfonaenb — Leuciscus cephalus (Linnaeus, 1758) + +
6 |BepxoBka — Leucaspicus delineatus (Heckel, 1843) — +++
7 |Tycrepa — Blicca bjoerkna (Linnaeus, 1758) ++ +++
8 |Kapacb 3on0T0i — Carassius carassius (Linnaeus, 1758) + ++
9 |Kapacb cepebpsaHblii — Carassius auratus (Linnaeus, 1758) +++ —
10 |New, — Abramis brama (Linnaeus, 1758) ++ ++
11 |Mnotsa - Rutilus rutilus (Linnaeus, 1758) +++ +++
12 [/luHb — Tinca tinca (Linnaeus, 1758) + ++
13 |Tonctonobuk amypckuii — Hypophthalmichthys molitrix +++ —
(Valensciennes, 1844)
14 |NecTpbIi TONCTONOBUK KUTAMCKMIN — Aristichthys nobilis ++ —
(Richardson, 1846)
15 |Amyp 6enbiit — Ctenopharyngodon idella (Valensciennes, 1844) +++ —
16 |Amyp yepHbit — Mylopharyngodon piceus (Richardson, 1846) ++ —
17 |Kapn (casaH) — Cyprinus carpio (Linnaeus, 1758) +++ —
18 |Yknerka — Alburnus alburnus (Linnaeus, 1758) +++ +++
19 |lopuak — Rhodeus sireceus (Pallas, 1776) — +H+
20 |Meckapb 06bIKHOBEHHBIN — Gobio gobio (Linnaeus, 1758) +
21 |KpacHonepka — Scardinius erythrophthalmus (Linnaeus, 1758) ++ +++
Cem. Catostomidae
22 |byddano 6onbluepoTbit — Ictiobus cyprinellus (Valensciennes, + —
1844)
Cem. Siluridae
23 |COM 06bIKHOBEHHbI — Silurus glanis (Linnaeus, 1758) | + | +
Cem. Lotidae
24 |HaI1VIM peyHolt — Lota lota (Linnaeus, 1758) | + | +
Cem. Gobitidae
25 |LLinnoska obbikHoBeHHan — Cobitis taenia (Linnaeus, 1758) - ++
26 |BbtoH — Misgurnus fossilis (Linnaeus, 1758) — +
Cem. Percidae
27 |OKyHb peuHoit — Perca fluviatilis (Linnaeus, 1758) +++ +++
28 |Cynak 0bblkHOBeHHbIN — Sander lucioperca (Linnaeus, 1758) + ++
29 |Epw 0bbIkHOBeHHbIV — Gymnocephalus cernuus (Linnaeus, 1758) + ++
Cem. Gobiidae
30 |Bblyok necouHnk — Neogobius fluviatilis (Pallas, 1814) ++ —

MpPpUMeYaHme. «+++» — MacCcoBbIl BUA, «++» — CPEAHEYUCTEHHDIN; «+» — eAMNHUYHbIE IK-
3eMNAAPbI; «<—» — BUA OTCYTCTBOBA.
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CocTaB no cemeicrTeam bbin cneayowmm: wyKkosble (Esocidae) — 1 Bua, yykyda-
HoBble (Catastomidae) — 1 BuAa; Kapnosbie (Cyprinidae) — 16 BUAOB, COMOBbIe
(Siluridae) — 1 Bua, Hanumosble (Lotidae) — 1 BuA; oOKyHeBble (Petrcidae) —
3 Bnaa, bbiukosble (Gobiidae) — 1 Bua. Takum 06pa3om, OCHOBY BMAOBOro COCTa-
Ba pbl6HOro HaceneHus Bogoema-oxaagutens XA3C cocTaBnsAn TyBOAHbIE PbibbI
(82,6 % BCcex BMAOB), akKAMMaTM3MpPOBaHHble — 17,4 %. Mpu cpaBHEHUM C MOW-
MEHHbIMW 03epamMu p. fopbiHb, cocTaB UxTModayHbl BO 6bin Heckonbko 6orave, B
OCHOBHOM, 3@ CYET MHTPOAYLLEHTOB.

OcCHOBY Y10OBOB Ma/IbKOBbIX OPYAMiA 10BA B YKa3aHHbIM nepuog, GopmmnpoBanm yK-
nelika (45,9 % obLueli YNCNIeHHOCTM MONoAM B Y/I0Bax), OKYHb W NA0TBA. B yoBax mesnko-
AYemncTbix cetel (war suen 30—36 MMm) B IeTHE-OCEHHMI Nepuog, AOMUHUPOBAN M/IOT-
BA M rycTepa, [OCTaTOMHO BbICOKOM Obl1a YNCAEHHOCTb OKYHS, KPAaCHOMEPKM U CydaKa.

B nepwuopg, paboTbl oaHoro sHeprobioka A3C npombicen 6as3mpoBancs Ha Takux
BMOAX, KaK JieLL, NI0TBA, rycTepa, OKyHb, Kapacb cepebpsHbIi. Kpome Toro, B ynosax
OblIN OTMEYEHbI BCE/IEHLbI, NMPENMYLLLECTBEHHO 6enblit U NecTpblii TONCTONOOUKMU.
YNoB KpynHosueliHbix ceTel (war suer 70 mm) Ha 62,1—94,1 % cocToan u3 neuua, Ko-
TOpbIN ABNAETCA Hanbonee LEHHbIM B MPOMbIC/IOBOM OTHOLLIEHWUM NpeacTaBuUTesIeM
nxTModayHbl Bogoema. Takum 0b6pasom, B pacCMaTpUBaeMblii MEPUOA, KaK 3TO XapaK-
TEPHO A/1A TaKMX BOJOEMOB, B COCTaBe pblBHOro HaceneHus npeobnaganv Buapl, Ko-
TOpble NUTAOTCA 300MAHKTOHOM U KMATKMMY» BeHTOCOM, TO ecTb UxTModayHa bbina
npeacTaB/sieHa B OCHOBHOM Ma/IOLEHHbIMW B MEZIMOPATUBHOM OTHOLLEHWUM BUAAMM.

OueHKa addeKTUBHOCTM HepecTa (B BeceHHUI nepuog 1999 r.) nokasana, 4Tto
OH B 60/1bLUON CTENEHM 3aBUCUT HE TOIbKO OT NMOFOAHbIX YCN0BUIA, HO U OT CTabunb-
HOCTM paboTbl ASC. HepecT 0CHOBHbIX BUA0B Pblb NpoLLEn YyCnewHo, HO C UHTep-
BaslaMu. BbiaBneHa B3aMMOCBA3b Pa3sMepoB MONOAMN Pblb C 06LLUM TEPMUYECKMM
peXxMmom mectoobutaHunin. B 3oHax c bonee HU3KOW TemnepaTypoit BOAbl MONOAb
Newa nmena pasmepbl 22—26 MM, a B 30Hax BAUAHMA cbpoca nogorpeTbix Bog —
25—43 mm, nnoTBbl, COOTBETCTBEHHO — 23—35 1 25—39 mm.

C 6uomennopatuBHbIMU Lenamm B Bogoem XASC 6bln BCeneHbl TONCTON0OMK
6enblit 1 necTpbiii, 6enbiii amyp, YepHbIt amyp. B 1998 r. 66110 NpoBeaeHo 3apbib-
neHne BO aByxnetkamu Tonctonobumkos — 1920 aK3., n 6enoro amypa — 4254 ak3.
B 1999 . (aBryct — ceHTAbpb) 6bl10 NpoBegeHo 3apblbneHne BO aByxnetkamu
ToncToNobuMKoB 1 6enoro amypa, coorsetctseHHo 95000 1 100000 3K3. B aanbHel-
LemM BOAOEM AOCTAaTOYHO MHTEHCMBHO 3apblbaanca ToncToNobuKom, 6enbim amy-
pPOM, Kaprnom, YepHbiM amypom (Tabn. 4.8.2).

Tabnuya 4.8.2. [innamuka 3apblibnerns BO XAIC 8 nepuog, ¢ 2001 no 2010 rr. (Tbic. 3K3).

foabl

Buabi pbl6
2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010

Benbiii Tonctonobuk (asyxnetkn) | 36,7 | 88,2 | 94,6 (121.8(109,1( 15,2 | 1,3 — — —

Benblii amyp (ceronetku) — — — — — 1106,9(109,7 [137,7| 39,5 |166,6
YepHbIi amyp (ABYXNETKM) — — — — — - | 78| — — —

Mpoune 16,0 | 36,5 | 10,6 | 93,5 |352,7(230,4 |328,6|396,7 | 210,0
Bcero 36,7 |104,2(131,1|132,4|203,0(474,8|361,0|466,3 |436,2|376,6
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Puc. 4.8.1. CtpyKtypa Tpodu- % O] dutodaru
yeckux rpynn pbi6 BO XA3C B 60 b Monntockodaru
2005 1 2008 rr. Bes .
' BeHTodaru %

50 @@ Nnaukrodarn K2 %

W XvwHMKKM i % 3

40 o

i

5 5 B

Nl BN\ =\ BN

YucneHHocTe  buomacca YucneHHocTb Buomacca
2005 2008

BceneHne TONCTONOBMKOB OCYLLECTBASAM B OCHOBHOM C Le/bo 60pbbbl ¢
«uBeTeHMem» Boabl. Bcero, 3a nepunog 1998 —2004 rr. 6bin10 BceneHo 474,3 Toic.
3K3. cpegHel maccoi 215 r. Kpome Toro, B OTMEYEHHbIN Nepuog, ocyLLecTBASAIN 3a-
pbibneHne 6enbim amypom (34,9 Tbic. 3K3.) 1 Kapnom (55,5 Tbic. 3K3.). PerynsapHoe
3apblbaeHne pacTUTeNbHOAAHBIMM PbibaMK NO3BOANAO CO34aTb UX NJIOTHOE CTa-
[0, KoTopoe no cocToaHuto Ha 2005 r. popmuposano o 60,1 % BCero KOHTPO/b-
Horo ynoBa. Cpeayn abopureHHbIX BUAOB B 3TOT Nepuo AoMUHnpoBsan nell (11,6 %
nxTMomaccol). Hanbonee MHoroumcneHHbIim (36,3 %) BUAOM B y10Bax 6bla OKYHb,
[0Ns NNIOTBbI TakyKe bbl/la 40CTaTOYHO BbICOKOM (27,7 % uncneHHoctu u 8,1 % ux-
TMOMaCChl).

Mo gaHHbIM KOHTPOJIbHbIX y10B80B 2008 I., AOMUHMPYIOWKWM NpeacTaBuTeNem
nxTModayHbl Bogoema no yncneHHoctm (54,8 % obuein, B 2005 r. — 27,7 %) bbina
nnotea, no uxtmomacce (40,5 %, 8 2005 r. — 60,1 %) — 6enbili U NecTpbI TONCTO-
N06MKKN. [loCTaTOYHO MHOFOYUC/IEHHbIM B BoAoeme sBAAeTcA Kapacb (16,1 %
oblielt), oKyHb 1 ryctepa (no 6,6 %). Ha gono newa npuxoamnock 5,4 % no umnc-
NeHHocTn 1 5,8 % — no nxtmomacce (8 2005 r. cooTBeTCTBEHHO 6,3 % 1 11,6 %).
3HauUTENbHO YBEIMYMAACh OTHOCUTENbHAs UXTMOMAcca Kapna — 4o 14,2 % (npo-
1B 4,8 % B 2005 1.). B ynoBax 2008 r. 3adUKCUPOBAH TaKXKe CYLLeCTBEHHbIN poCT
uxTmomacchbl 6enoro amypa (Ao 10,4 % obuieit). Takxe B ynoBax 6bian oTmeve-
Hbl cyaak (0,7 % no uncneHHocTM) u wyka (0,3 %). B uenom, guHammKa BUAOBOWM
CTPYKTYpbl uxTnodayHbl BO XA3C aBnaetca TUNUYHON A1A BOAOEMOB-OX/1aanuTe-
Nei, KOTopble MHTEHCUBHO 3apblbNAOTCA PaCcTUTENbHOAAHBIMWU Pblbamu, OfHAKO
obpaluaeT Ha cebs BHMMaHME POCT Kak YNCAEHHOCTU, TaK U Buomaccel pbib-mon-
nockodaros (puc. 4.8.1).

OVNHAaMUKY KONMYECTBEHHbIX NOKa3aTenen penpoayKTMBHOTO U NPOMBbIC/I0BOIO
A0pa OCHOBHbIX NpeacTaBuTenein nxtmodayHol BOgOEMa B MEXIogoBOM acrneKkTe
MOKHO LOCTAaTOYHO KOPPEKTHO OLLEHUTb MO BE/IMYMHE YN0BA Ha YCUINE KOHTPO/Ib-
HOro nopsaka ceteit. C 3ToM LEeNb Mbl CPaBHWIM CYMMAaPHbIN yaenbHbIi (Ha 1 ce-
TeCyTKM) BblNOB ceTelt ¢ warom aven 30—100 mm B OCEHHUI Nepuos. PesynbTatsl
cBefieHbl B Tabn. 4.8.3.

MpeacTaBneHHble AaHHble CBUAETENbCTBYOT 06 OTHOCUTENbHOM cTabuabHOC-
TU CTPYKTYPbl MPOMbICIOBOFO MXTUOKOMMJIEKCA, MPU CYLLECTBEHHOM KosiebaHum
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Tab6auya 4.8.3. BblN0B OCHOBHbIX MPOMbIC/I0BbIX BUAOB Ha 1 CETECYTKU (OCEHHWIA nepuog,).

1999 . 2005 . 2008 .
Buabl pbi6
9K3. KK 3K3. KK 3K3. Kr
New, 7,6 4,7 3,7 2,9 5,8 4,7
MnoTea 25,9 2,9 8,0 1,0 43,0 11,7
Tonctonobuk — — 1,0 5,0 3,3 50,2
Kapn 0,2 0,1 1,4 0,8 2,2 12,0
Cynak 1,4 1,8 0,3 0,2 0,2 0,1
OKyHb 35 0,3 10,5 0,5 8,0 2,8
Kapacb cepebpuctbiii 10,4 5,4 3,1 0,6 10,2 3,7
lyctepa 34,1 3,2 0,4 0,1 4,5 1,1
Benbiit amyp - — — — 0,5 3,2
Mpouue * 5,0 0,5 0,1 0,1 0,1 0,2
Bcero 88,1 18,8 34,4 11,2 77,8 89,7

* LLlyka, KpacHomnepka, iMHb.

€ro KOIMYeCTBEHHbIX NOKasaTenen. CHUKeHME YNCNEHHOCTU U UXTUOMACChbl OCHOB-
HbiX abopureHHbix B1agoB B 1999—2005 rr. npexae Bcero, MoxeT bbiTb CBA3aHO
C BO3paCTaHMEeM MHTEHCMBHOCTM MPOMbICAA (B YacTHOCTM, OOWMIA AONYCTUMbIA
BbIJIOB 33 3TOT nepwuog yseanumnca ¢ 11 go 27,5 7). C 2006 r. npombicen Ha BoAo-
eme 6bIn 3anpeLLeH, YTo, HapAaay ¢ yBenndeHnem ob6bemoB 3apblbneHns, NONOKN-
TE/IbHO CKa3a/ioCb Ha CTPYKTYPHO-OYHKLMOHANbHbIX NOKA3aTeNsAX NPOMbIC/IOBOWM
nxtnodayHbl. B uenom agaHHble Tabn. 4.8.3 NoATBEPXKAAOT BbIBOA O NOCTENEHHOM
HaKOMNeHUN B MocneaHne roabl UXTUOMACChl MPOMBICNIOBbIX BUAOB, B TOM YUCAE U
MennmopaTopos.

NccnepoBaHua NuTaHuA pblb NOKasanu, YTo A1 KaYeCTBEHHOrO COCTaBa Nu-
LLLeBOro KOMKa pblb cnegyeT oTMeTUTb NpeobnagaHue BOLOPOCAEN U ApeicceHbl
(tabn. 4.8.4).

Mpu U3yyeHUn NUTaHUA Kapna B Bogoeme Obian BblAeNeHbl ABe rpynnbl pbib:
| rpynna pbib c annHolitena22—33 cmmnmaccon 250—910 r; 1l rpynna — 47—60 cm
1 3300—5400 r cooTBeTCTBEHHO. MHAEKCbl HAaNnOMHEHUA enyAo4YHO-KULWEYHOro
TpaKTa B rpynnax coctasnann cootsetctBeHHO 59,3—143,9 %o u 43,5—79,3 %oo.
CocTaB NMLLEBOTO KOMKa Y BCeX pblb M3 BblAeNEeHHbIX rpynn 6611 NpeacTaBieH us-
Me/IbYEeHHbIMM CTBOPKaMM ApeincceHbl (OPUEHTUPOBOYHbIE Pa3mepbl ApencceHbl
B Hux oT 5,0 go 8,0 mm) — 100 %, HO y pbib c | rpynnbl MHOrAA HblAKN BCTPEYEHbI
300M/1IaHKTOHHble opraHusmbl — Alona sp.

M3yyeHne NUTaHUA pPacTUTENbHOAAHbIX Pbi6 NPOBOAMAM Ha ABYX BUMAAX Pblb
(6enbii amyp u rmMbpua Tonctonobuka). Y 6enoro amypa c gaunHon tena 64,0—
65,0cm u maccoit 5000—6200r MHAEKC HAMO/HEHMA KULIEYHMKA COCTaBAAN
200,2—322,6 %o0. B cocTaBe NULLEBOro KOMKa 6€/10ro amypa oTMedeHbl, raBHbIM
obpasom, MakpoduTbl, Cpeamn KOTOPbIX HUTYATbie BOAOPOCAU (YNOTPUKCOBbIE) 3a-
HUManun 75 %, paectol — 19 %, a Tak»Ke CTBOPKM ApelicceHbl — 2 % 1 necok — 4 %.
MocnepHue ckopee Bcero bblan 3axBadeHbl pbiboit BMecTe ¢ MakpodutTamum.
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Tabnuya 4.8.4. Tpoduryeckne NoKasatenun pasHolx BUAOB pblb Bogoema-oxnaautens XASC B oceH-
HuUI nepuog, 2008 r.

,D,'c‘vzllj)a | Macca, r (M) MHﬁi&;ilﬁgﬁgiﬁgg?éﬂ?q- CocTaB NULLEBOro KomKa, %
MnotBa
17—20 110—230 35,5—163,6 Bogopocnn — 92,5; apeiiceHa — 5,5; ne-
cok — 0,5; petput — 1,5
23—26 | 400—470 90,0—158,0 OcraTtku gpelicceHbl — 100
27—29 | 560—610 67,2—184,7 OcraTtku apelicceHbl — 100
Kapn
22—33 | 250—-910 59,3—143,9 CTBOpPKM gpelicceHbl uamenbyeHbl — 100
47—60 |3300—5400 43,5—79,3 CTBOpPKM gpelicceHbl ¢ bucycamm — 100
benblit amyp
60,0— |5000—6200 200,2—322,6 HuTyaTble Bogopocan — 75; makpodpuTbl —
65,0 19; cTBOPKM ApeiicceHbl — 2; necok — 4
mM6pua Toncronobuka
65,0 5000 574 dutonnaHkToH — 21,4; 300nnaHKToH — 11,8;
netput — 66,8
Newy
18,0 120 150,0 dutonnaHkToH — 1,0; 300n1aHKTOH — 2,0;300-
6eHToc — 25,0; getput — 15,0; necok — 57,0
Kapacb cepebpsHbiii
27,0 800 75,0 300nN/1aHKTOH — 36; MakpodpuTbl — 30;
netput — 30; necok — 4
OKyHb
28—31 | 570—750 | 26,7—64,9 | P16t (okyHb, Bbiuki) — 100
Llyka
57,0 | 1700 | |OCTaTKVI OpeicceHbl

HecKkonbKo Apyroi cnekTp NMTaHuA y newa. becnossoHoYHble 6eHTOCa, B OC-
HOBHOM, JIMYMHKN XMPOHOMMUA, cocTaBnAanm 58 %. Cpeam opraHnamos GUTONAAHK-
TOHa BcTpeyeHbl Volvox sp. (1,0 %), 3oonnaHkToHa — Cyclops sp., Alona sp. (2,0 %),
AeTPUT 3aHMMan — 39 % NuLLEeBOro KOMKa. Y newa anvHon 18,0 cm, maccoit 120 r
B COCTaBe NMULLEBOr0 KOMKA BbIIB/IEHO 3HAUYUTE/IbHOE KOAMYECTBO necka (4o 57 %
COAEPKMMOTO ¥KenyaouHO-KMLLIEYHOro TpakKTa). MHAEeKC HanoNHeHUs KenyaodHo-
KMLLIEYHOrOo TpaKTa newa pasHanca — 150 %o, (6€3 yueTa necka).

MNuuieBo KOMOK Kapaca cepebpaHoro gnanHoi 27 cm, maccoi 800 r, 6bin npea-
CTaBneH B 6onblueli mepe 300MNaHKTOHHbIMU OpraHM3Mamu, rnaBHbIM 06pasom,
Alona sp., Bosmina longirostris, n epunuymamm pakoobpasHbix (36 %), makpopuTta-
Mu (30 %) n aetpmTtom (30 %), a TaKXKe He3HAUUTENbHbIM KOIMYECTBOM necka (4 %).
MNHAEKC HaNOAHEHNA XKeNyA0YHO-KULLEYHOTo TPaKTa Npu 3TOM COCTaBUN — 75 %.op.

M3yyeHMe NUTaHMA XULLHBIX Pbi6 NPoBOAUAM Ha OKyHe. OKyHb NpU ANUHE Tena
28—31 cm, maccoit 570—750 r nutanca Ha 100 % pbiboli (bbl4KM M OKYHU). UHAEKC
HANOJIHEHUA }KeNyA0YHOro TpakTa cocTanan 26,7—64,9 %oo.
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Tabnuya 4.8.5. PacueTHoe noTpebneHne gpericceHbl nnotsoi B BO XA3C 3aroga, T.

Bo3pacTHble rpynnbl, roabl
logbl Bcero
4—5 5—6 6—7
2007 82 35 3 120
2008 165 81 24 270
2009 146 99 68 247

Tabnuya 4.8.6. PaccuetHoe notpebneHune ppelicceHbl Kaprnom (6e3 yyeta 3apbibneHus 2007 —
2008 rr.), T.

Bo3pacTHble rpynnbl, rogbl
foabl Bcero
2—3 3—4 4—5 5—6 6—7 7—8 8—9

2007 20 11 43 32 21 11 — 138
2008 13 7 27 20 13 7 107
2009 4 20 8 4 17 13 9 67

Ha ocHOBaHWM MNONYYEHHbIX AaHHbIX OTHOCUTE/IbHO CTPYKTYPHO-PYHKUMOHAb-
HbIX NOKa3aTesiei UXTUOdayHbl U CMEKTPOB MUTAHUA PbiB-MeNMopPaTOPOB, MOXKHO
KOJINYECTBEHHO OLLEHUTb 06bEMbI YTUAM3ALLUM MU KOPMOBbIX OOBEKTOB, KOTOPbIE
co3gatoT bronomexu B akcnayataumm obopyaoBaHusa XmenbHuukon ASC.

WNccnenoBaHma NUTaHUA NIOTBbI MOKa3a/v, YTO B MULLEBOM KOMKE pblb pas-
mepom 17—20 cm npeobnasanm 3eneHble HUTYATble BOAOPOCAU U gpeicceHa. Y
6onee KpynHbIx ocobel N1LLEeBOM PaLLlMOH NONHOCTbIO COCTOAN U3 ApencceHbl. MNo-
[0o6Hble nccneaoBaHMA Kapna NoKasaan TakxKe, YTo KpynHble ocobu (6onee 20 cm)
TaKKe B OCHOBHOM MUTAIOTCA ApeicceHol. MpoBeaeHHble pacyeTbl NoKasanu, 4to
KaK MN0TBa, TaK M Kapn MOryT NoTpeb/aTb 3HaUYMTeIbHOE KO/IMYECTBO ApeincceHbl
(tabn. 4.8.5.).

CnepyeTt OTMETUTb, YTO NIOTBA NOTPebasa B OCHOBHOM OTHOCUTENIbHO Men-
Kyto gpericceHy (5—10 Mm O/IMHOW), TO ecTb NPensaTCTBOBasa HOPMasbHOMY Mo-
NONHEHUIO MO/IOAbI0 MOMNYAALUMM MOAMIOCKOB. B uenom B Bogoeme CAOXKMACA
61aronpPUATHLIN PEXUM A8 Haryna pbib aToro BUAa. 3To OAUH U3 BaXKHbIX BUA0B
61MOMEeNMopPaTopPoB, K TOMY e, KaK abopureHHbl, He TpebyeT A0NONHUTENbHbIX
3aTparT 4219 BOCNPOM3BOACTBA.

OcHoBy yn0BoB Kapna (47 %) cocTaBnanuM cemMmn-BoCbMuaeTHME 0cobu maccom
4,1—7,3 Kkr. NpegenbHblit BO3pacT Kapna B 2008 r. coctaBun 9 net. Mennopatms-
HaA pPonb 3TOro BUAA pblb TaKXKe A0CTaTOYHO BenKa (Tabn. 4.8.6).

M3yyeHune NUTaHMA NeLa Nokasasno, YTo 3TOT BUA HE MOMKET PacCMaTpPUBATLCA
KaK 3 deKTUBHbIN NOTpebuTenb ApelicceHbl, TO eCTb OH Mano3dPeKTUBHbIN Menun-
opaTop.

Menunopaums 3a cyeT pbib ¢ onpeseneHHol NUWEBOW HAaNPaBAEHHOCTbIO NO3-
BONAET CE/IEKTUBHO NOAXOAMUTb K YTHETEHWIO NONYAALMUIA HeKenaTelbHbIX BUOOB.
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Tabnuya 4.8.7. TeopeTmyeckas rogoBas CMepTHOCTb To/ICToN06mnKkos BO XASC
Nno BO3PACTHbIM rpynnam.

Bo3pacTHble rpynnbl 1 2 3 4 5 6 7 8 9
¢, 032 (023|023 (023|025 | 0,27 | 0,32 | 0,39 | 0,48
BbikuBaHwue, S 068 | 0,77 | 0,77 | 0.88 | 0.75 | 0,73 | 0,68 | 0,61 | 0,52

[na aTux uenei moryT 6bITb MCNOIb30BAHbI Kak abopureHHble pbibbl, Tak U cneuu-
aNbHO BcensieMble. HeobXxoAMMO yunTbiBaTb 0COBEHHOCTU NULLEBLIX MOTPebHOCTEM
pbl6. CMbIC/1 BUONOTMYECKON MENNOPALMM 3aKNIOYAETCA HE TONbKO B U3bATUM 3a
CYeT pblb-MennopaTopoB U3AULLIHEN NPOAYKLMM BOAOPOCAEN, BbICLUMX PAaCTEHWUM
WUAW oPeENCCEHbI, HO M B UCKTIOYEHUW U3 NONyAALMK pblb, 3G EKTUBHOCTb KOTOPbIX
KaK BMOMENIMOPATOPOB HAUYMHAET CHUXKATbCA. Ha OCHOBaHMM GpaKTUYECKMX AaHHbIX
JIMHEMHOro M BECOBOTO POCTa TONCTONOOMKOB HaMM BbIN paccyMTaH MUHUMANbHbIN
KO3pPUUMEHT roaoBoOi ecTecTBEeHHOM cmepTHOCTM ¢ . Mcnosb3ya nonyveHHble
3HaueHusa ¢ MOXKHO OnpesAeUTb 3aBUCMMOCTb «J/IMHA — CMEPTHOCTbY, KOTopast
nmeet 06K BMA,:

¢, =d +d +d, L2

rae: d, d,, d, ~KoadpduumeHTbl Nnapabonnyeckoro ypasHeHus.

Ha ocHOBe aMnupUYecKoi 3aBUCMMOCTU «A/JMHA — BO3PacT» U3 ypaBHEHMUA
nonyyaem sHauennsa ¢ ANA KXKAOW BO3PaCTHOM rpynnbl. PesynbTaTbl npuseseHsl
B Tabn. 4.8.7.

MaKcrMmanbHas UxTMomacca 6enoro ToNCToN06MKA NPUXOAUTCA Ha NATUAET-
HUX ocobeli, To ecTb MaKCMManbHoe noTpebneHne KOPMOBbIX pecypcoB byaeT Ha-
61104aTbCA Y YeTbipex—LWeCcTUNETOK. B nocneaytolem MxTmomacca AaHHOM reHe-
paumm byaeT nocteneHHO YMeHbLIAaTbCA, B CBA3M C eCTECTBEHHOW CMEPTHOCTbLIO, TO
€CTb B BOZOEM byayT BO3BPALLATLCA aKKYMY/IMPOBaHHbIe OpraHUYecKue BeLecTsa.
CoOTBETCTBEHHO, MMEHHO Ha 3TW BO3PACTHbIe rPynnbl U CeayeT OPUEHTUPOBATL
Haya/io MPOMbIC/IOBOrO U3bLATUA.

O HeobXoAMMOCTM BHEAPEHMA MPOMbLICNA BCENEHHbIX PaACTUTENbHOAAHbIX
pblb6 CBUOETENLCTBYET M aHAIN3 TEOPETUYECKUX U GAKTUYECKUX KO3IPPULMEHTOB
€CTeCTBEHHOW CMePTHOCTU. Ha OCHOBaHUM AAHHbIX MO 3apblBEHMIO U PacYeTHOMN
YMCNEHHOCTU COOTBETCTBYIOLLEN FreHepaL MM Yepe3 HECKOIbKO NeT npebbiBaHMA B
BOAOEME MOXHO onpeaennTb cpegHue KoadpduumneHTbl obLLe CMepTHOCTHM (KOTO-
pble, B pe3ynbTate OTCYTCTBUA NPOMBbICAA, ByayT OTBEYaTb MOKA3aTENAM eCTEeCTBEH-
HOM cMepTHOCTM). PacyeTbl NpoBOAUAUCH NO ypaBHeHUIo bapaHoBa:

_ .azt
N, =N _-e%,

rae: N, — YMCNEHHOCTb reHepauum B AaHHOM rogy, N — YMCNeHHOCTb N0Cafo4HO-
ro matepuana, Kotopbli cbopMUPOBaN AaHHYIO reHepauuto; Z — MrHoBeHHas 06-
LLasA CMePTHOCTb; t — KOJIMYECTBO NIET, KOTOPbIE NPOLLAN C MOMEHTA 3apblbeHUs.

TeopeTnyecKkn OXKMaaemas ecTecTBEHHAA CMEPTHOCTb YeTbipex—LIecTUNEeTOK
TONICTONOBMKOB A0NKHa cocTaBnATb 0,23—0,25, Toraa Kak B peasbHoM nonynsaumm
coctasnnaet 0,32—0,42, 10 ecTb B Bogoeme HabatogaeTca nosblWeHHaA 31MMUHa-
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UMA OaHHbIX BUAOB pbl6. O4HOM M3 NPUYMH 3TOFO MOXKET bblTb NepeHaceneHue,
BO3pacTaHMe BHYTPMBULOBOW KOHKYPEHLMM, NOSTOMY NPU CHUMKEHUN Mennopa-
TUBHOTO 3pdeKTa B pe3y/ibTaTe YMEHbLIEHMA MXTUOMACChI FTeHepaLLmn, cneayer pe-
ryMpoBaTbh YNCAEHHOCTb Ma03dEKTUBHBIX BO3PACTHbIX rpynm.

OpyrMm BaXXHbIM BUAOM-MENMOPaTOPOM ABNAETCA MJIOTBA, ee Nonynauua B
ynosax 2008 r. 6bina npeacTaBaeHa TPeX—BOCbMUAETKAMU, ee OCHOBY (66,7 %)
COCTaBAAAN OCOOM NATU—LUECTUIETHEro BO3pacTa AAMHOM 20—26 cM M Maccoi
190—390 r. OTHOCUTENbHO HEHO0bLLOE KOIMYECTBO BO3PACTHbLIX FPYMM B CTage MO-
XKeT 6bITb 06BACHEHO BbICOKMM TEMMOM IMHEMHOTO M BECOBOTO POCTA, U, COOTBETC-
TBEHHO, NOBbILWEHHOM eCTEeCTBEHHOW CMEPTHOCTLIO. PacyeTbl NPOBOAUAN ANA ABYX
reHepaunin — Tpex- n YetblipexneTtok B 2005 r., OHM MoKasanu, 4To Habntogaetca
NOBbIWEHHAA €CTECTBEHHAA CMEPTHOCTb CTapLUMX BO3PACTHbIX rPynn Na0TBbl, YTO
1 0byC/NI0BNMBAET COKpalLeHMe BO3PACTHOro psaa 3Toro BuMAa. B cneunduyeckux
ycnosuax BO XASC nnoTtea 40MKHA paccMaTpmMBaTbCA B NEPBYIO oYepesb KaK noT-
pebuTenb MOANOCKOB, MOSTOMY OCOOEHHbIM MHTepec NpeacTaBaseT pakTUYecKuii
CNEKTP NUTAHUA BCEX BUAOB, KOTOPbIE ABNAIOTCA NOTEHLMANbHbIMU MOAOCKOda-
ramu.

MoanepKka BbICOKOM YMCNEHHOCTM M MUXTMOMACChl MAOTBbI B ycnosuax BO
XA3C sBnseTcAa AOCTaTOMHO 3PPEKTUBHBIM MEpPONpPUATUEM OCyLLeCTBAEHNA BUo-
NIOTMYECKOM Menmopaumnn. 3HayeHne NAOTBbI KaK MesnopaTopa YCUIMBAETCA TEM,
4TO OHa NoTPebAAET B OCHOBHOM MO/IOAb APENCCEHBI MAJbIX pasmepoB 5—10 mm,
TO eCTb HapyLwaeT HOpMa/sbHOE MOMOJIHEHNE NONYyAALUM 3TOr0 MOAIIOCKA. B cBa-
31 C 3TUM MPOMbICEN AAHHOTO BUAa B BogoeMe ABAAETCA HepauuoHanbHbim. Co-
OTBETCTBEHHO, YUYUTbIBAA BUAOBOM COCTaB y/IOBOB CTaBHbIX ceTel (Npu pasmepe
Avyen 30—50 mm Aona NNoTBbl coctasnset 77,2 % obuieit uncneHHoctn n 72,4 %
MXTMOMACCbI), HEOBXOAMMO OrpaHUYeHMEe NMPOMBIC/TIOBOrO UCMOb30BaHUS MEJIKO-
AYEeuncTbIX ceTen. Temn AMHENHOro U BecoBoro pocta nioTtebl B BO XA3C aBnsaetcs
BbICOKMM C YETKO BbIpPaXKEHHOW TEHAEHUMEN K yBeandeHuto. B 2008 r. koapodumum-
€HT ynuTaHHoCcTK no PynbToHY Konebanca B npeaenax ot 2,07 ao 2,80 (B cpegHem
2,46 npoTtus 2,31 B 2005 r.), YTO TaKKe cBUAETENbCTBYET 06 O4YeHb 6AaroNpPUATHbIX
YCNIOBUAX Haryna AaHHOro BMAa.

[pyrum noteHumanbHbiM notpebutenem monntockos B BO XA3C asnsetca
Kapn (casaH). Mo gaHHbIM ynosos 2008 r., ero MxTMomacca no cpaBHeHuto ¢ 2005 T.
CyLLEeCTBEHHO BbIpOC/a, O4HAKO YMC/IEHHOCTb OCTaNacb Ha NPEXHeM ypoBHe. 3TO
CBA3aHO C pocToM cpegHeit macchl ¢ 0,6 Kr ao 6,1 kr. OcHoBy ero ynoBoB (46,7 %)
COCTaBNANU CEMU — BOCbMUIETKM ANIMHOM 54—63 cm 1 maccon 4,1—7,3 Kr — oc-
TATOK OT YMC/IEHHbIX FeHepauuii, KOTopble COCTaBAAAM OCHOBY ynosoB B 2005 r.
MpepenbHbIM Bo3pacT Kapna B 2008 r. coctaBun 9 n1eT, TO ecTb BO3PACTHOM pAfg,
CYLLECTBEHHO paclumpwuaca. Temn IMHEMHOro 1 BeCOBOro pocTa Kapna B BO XA3C
ABNAETCA BbICOKMM, TEHAEHUMA K €ro CHUXEHUIO He Habatogaetca. B 2008 r. Ko-
addrumMeHTbl ynutTaHHocTh no ®ynbToHY Konebanuch B npegenax ot 2,13 go 3,08
(8 cpeaHem 2,53), 4To TaKKe CBUAETENbCTBYET 06 YA0BNETBOPUTE/NIbHBIX YCIOBUAX
Haryna faHHoro BmMaa.

Mcxoaa n3 cnekTpa NMTaHMA NeLla, ero Hesb3s paccMaTpuBaTh Kak adpdeKTus-
Horo 6MomenMopaTopa, OAHAKO YBE/IMYEHME EF0 YUCEHHOCTU U UXTMOMACCHI By-
AeT obecneunsaTtb ycuneHne TPOPUYECKOro npecca Ha «MATKMI» beHToc, YTo, B
CBOO o4epenb, byaeT cnocobcTBoBaTL Hoslee NONHOMY Nepexoany NAOTBbI U Kapna
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Ha NUTaHMe MOJIIIOCKaMU. B COOTBETCTBUM C 3TUM, UCKAOYeHMEe Hanbonee npo-
N3BOAMUTENbHbIX BO3PACTHbIX FPYNN Jiewa ciaeayeT orpaHUYnTb, @ UCNOAb30BaHWe
ceTel ¢ warom ayen 90 Mm U Bbile NO3BOAUT 06/1aBAMBATL €r0 CTapLUMe BO3PacT-
Hble rpynnbl, KOTOPble MMEIOT BTOPOCTENEHHOE 3HAYEeHUEe N KaK penpoayKTUBHaA
YacTb NONYAALUMN.

Taknum obpasom, nxtmodpayHa BO XASC poctatoyHo 6orata, Hanpumep, and
BOAOEMOB-0XNaanTenein Poccmm npmsoaunTca Konmyectso ot 15 Ao 23 suaos (Hu-
KaHopoB 1 ap., 1985). B oxnagutene npucyTcTBYIOT Kak abopureHHble, Tak U UH-
TPOAYLMPOBaHHbIE BUAbI. B Briomennopauumn BennMKa posib Kak TyBOAHbIX, TaK U
BCENIEHHbIX pblb. MccnenoBaHUs Nokasaan, YTo HeOBXoAMMA aKTUBHAA perynaums
YMCNEHHOCTM PbI6 MENMOPATOPOB AR AOCTUHKEHUA MaKCUManbHOro addeKTa.

Bogoem-oxnaamutenb He ABAAETCA 3aMKHYTOM CUCTEMOM, NO3TOMY B HEFO MO-
ryT nonazaTtb U HaTypPasIM30BaTbCsA BUAbI TMAPOOUOHTOB, B TOM YMC/e U Pbibbl, KaK
n3 bankanwmx, Tak U U3 BOAOEMOB BECbMa OTAa/IeHHbIX PerMoHoB. Mo faHHbIM
M.I. LLleByeHKo c coaBTopamu (2001) B BepxoBbax p. Mpunath (p. lOpbIHb OTHOCKT-
€A K bacceiHy 3Tol pekn) otmeuveHo 18 BnAoB pblb. U3 HUX 12 BMAOB KapnoBbliX,
2 BuAa OKyHeBbIX, 1 BUA, WYKOBbIX, 1 BUA, TPEeCKoBbIX, 1 BMA, BbIOHOBLIX, 1 BUA, KO-
NOWKOBbIX, 60blas YacTb Mx BCcTpevaetca B BO. MxtnodayHa cpegHero Teue-
HUA p. [OpbIHb B HacToALWEee Bpema HacumuTbiBaeT 17 BUAOB, OCHOBY ee COCTaB/A-
IOT OKYHb, NAOTBA, /el WyKa, NONyAALUU KOTOPbIX NPeacTaBAeHbl B OCHOBHOM
MAaALWMMK BO3pacTHbIMK rpynnamm (CoHgak, 2010). Mo AaHHbIM Uccnen0BaHWUM
2007 r., oTHOCUTENIbHAA YNC/IEHHOCTb MON0AM Pbib B cpegHem TeueHun p. fopbiHb
XapaKTepu3yeTca HU3KUMM noKasaTenamm — 73,5 3k3 / 100 m?, 72,4 % 13 KOTOpbIX
NPUXoANTLCA Ha OKyHA M naotey (CoHaak, 2008). Takum obpa3om, CyLecTBEHHO-
ro NnonosHeHUsA UXTModayHbl 3a cyeT abopPUreHHbIX BUOOB PErMoHa MPOU3OUTH
He MOXKeT. He UCKYEHO nonagaHue B BOJOeM ObI4KOB HECKONIbKUX BMAOB. Mo
AaHHbIM T.M. LLeBuoBoli ¢ coaBTopamu (2004) B HacToAllee Bpems B p. MNpunaTtu
oTMeYeHo 3 BUAA G6bIYKOB — MECOYHMK, FoHeL, Kpyriak. OTmevaeTcs, YTo npuum-
HOW pacnpocTpaHeHUs bbluKOB ABAAETCA 0bLee NOBbIWEHME TeMNepaTypbl B yC-
NIOBUAX KAMMATUYECKUX M3MeHeHUI. OnpeaeneHHasa ux TepmodUabHOCTb MOXKET
6bITb NPEANOCbIIKON Pas3BUTUA Ux nonynauunii B BO. B To e Bpemsa, Kak OTMeYeHOo
C.MN. O3eHKoBCKoM ¢ coaBTopamm (2000), BbicoKMe TemnepaTypbl (Bbiwe 29 °C) yr-
HeTalT NONYNALMM abOPUreHHbIX BUAOB Pbib, YTO TaKXKe MOXKET BbITb Npeanocbl-
KO M3MEHEeHUI B cocTaBe UXTUOdayHbI.

4.9. rMAPOINAPA3UTONIOMYECKAS CUTYALINS B
BOAOEME-OXJIAAUTEJIE XMEJIbHULIKOW A3C

OcHOBbIBAACb HA TOYKE 3PEHUA, YTO «CMMBMO3» ABAAETCA
06WMM BMONOTNMYECKUM M SKONOTMYECKMM MOHATUEM, KOTOPOE BK/tOYaET B cebA Ta-
Kne Gopmbl B3aMMOAENCTBUI KaK NapasnTM3m, MyTyasin3m, KOMMEHCaNn3Mm, NpoTo-
KoonepaLmio, aMeHCcasIM3m U Mp., BCe BUAbI, COCYLLECTBYHOLLME C MONYAALMEN X03AU-
Ha, paccMaTpUBaOTCA HaMU B KayecTBe cMMBUOHTOB. COOTBETCTBEHHO, COOBLLECTBO,
KoTopoe 06pasyeT nonyaaummn cMMBUOHTOB, U OPraHU3m (NoMynALMA) X03AMHA Mbl
paccmaTtprBaem Kak cumbuoLeHos. B 3aBUCMMOCTU OT IoKanusauumn cumburotunyec-
KMX OPraHM3mOoB (B YaCTHOCTU, CUMBWMOHTOB MOJITIOCKOB), X MOXHO NOAPa3AenvTb

173



4. 'mppo6uonoruyeckuii pexkum sogoema-oxnanurens Xmenouuuxoi A3C

Ha 3HA06MOHTOB (0BMTaOWMX BO BHYTPEHHUX OpraHax), 3K306MOHTOB (Ha NoBepX-
HOCTW Tena, pakoBuHe), Me3061oHTOB (0buTaTeNnn maHTUIMHOW nonocTu). B 3aBuck-
MOCTM OT XapaKTepa M HanpPAXKeHHOCTU TPODUYECKOW CBA3M MEXKAY CUMBUOHTaMM
M X038€BaMM MX MOMKHO A0CTaTOYHO YCNoBHO anddepeHUMpoBaTb Ha NapasuTos U
KOMMeHcanos. MapasuTbl Bcerga cBssaHbl NPAMON TPOPUUECKOM CBA3bIO C XO3AM-
HOM. KOMMeHCcanbl — MMEKT NPAMYHO MM KOCBEHHYIO TPODUYECKYIO CBA3b, KOTO-
pas He NPUBOAMUT K CYLLECTBEHHbIM NepecTpoikam meTabonmnsma. B 3aBucMmoctu
OT TOro, HAaCKO/IbKO 0653aTeNIbHOM 1A PEeaNn3aL MM }KUZHEHHOTO LMKAA CMMBUOHTa
ABNAETCA CBA3b C XO3AMHOM, UX PasaenstoT Ha obauraTHbIX (CBA3b 06A3aTeNbHA) U
daKynbTaTUBHbIX (CBA3b HEOBA3aTeIbHa /UK cayyaitHa).

Ponb CMMBUOTUYECKMX OPraHM3MOB B TEXHO-3KOCMCTEME MOXKHO paccmaTpu-
BaTb B ABYX acneKrax:

1) noagepkaHue UM HapyleHne cTabunbHOro GyHKLUMOHMPOBAHMA TEX UK
WHbIX 3/1€MEHTOB TEXHO-3KOCUCTEMDbI;

2) BO3SHUKHOBEHME YrPO3 M PUCKOB NPU BO3AENCTBUN TEXHO-IKOCUCTEMBI Ha
BHELHME 3KOCUCTEMDI, @ TAK}Ke Ha 340pOBbe BOAOMNO/Ib30BATENEN U BO3MOMKHbIX
notpebuteneit GUoONOrMYECKON NPOAYKLMN.

OpHOM N3 OCHOBHbIX 0COBEHHOCTEN abMOTUYECKUX YCNOBUIM B TEXHO-3KOCUC-
TeMax BOAOEMOB-OXNAANTENEN SHEPTETUYECKMX 0OBEKTOB ABMAETCA ero CBOeob-
pasHbli TeMnepaTypHbIi pexnm. TemnepaTypa, Kak 04uMH U3 OCHOBHbIX 3KONOrM-
yeckunx paKkTopoB BOAHOW cpesbl, BO MHOIMX Cy4Yasax onpeaenseTt GopmmposaHue
CTPYKTYPHO-QYHKLMOHAJIbHbIX XapaKTEPUCTUK BOAHbIX SKOCUCTEM, BK/HOYAA CUM-
61OoLEHO3bI PAa3HOro YPOBHA.

NccnepoBatenamm oTmeyvaeTca HEOAHO3HAYHOCTb AENCTBMA aHTPOMOreHHo-
ro NOBbIWEHMA TeMMepPaTypbl KaK Ha OpraHM3mbl B LE/IOM, TaK U Ha UX Napasu-
TapHble cocTasnawlwme (KOHUMc, 1969; Weisse, 2001). CyliecTBytoT AaHHble, CBU-
OETeNbCTBYOWME O TOM, YTO MOZL BAMAHWEM TENAbIX BOA NPEACTaBUTENN POAOB
Bothriocephalus, Ligula v, B8 meHbluen cteneHu, Triaenophorus moryT UHTEHCUBHO
Pa3MHOMaTbCA M BbI3blBATb BCMbILKM LLECTOL030B Pblb B BOAOEMAX-OXTAAUTENSAX.
MPUYNHOM TaKOro BO3LAEMCTBMA CYMTAETCA YCKOPEHME Pa3BUTMA MNAHKTOHHbIX U
H6eHTUYECKMX BECNO3BOHOUYHbIX, KOTOPbIE ABNAIOTCA MPOMEKYTOYHBIMU X035€BaMM
3Tnx napasuToB (CTpaxkHUK, 1981). Bogoembl-0XnaanTenn sHepreTM4ecknx obbek-
TOB ABNAOTCA YA0OHBbIMW MOAE/bHBIMU 3KOCUCTEMAMM AN UCCEA0BAHUA BAUAHUA
TemnepaTypHoro ¢pakTopa Ha 6GUOLEHO3bI TMAPOONOHTOB, BKAKOYAA CUMBUOLLEHO-
3bl Pa3HOro ypoBHsA. MogobHble UccnefoBaHUA 0COBEHHO aKTyaNbHbl B YCIOBUAX
rNo6anbHbIX KNMMATUYECKMX U3MEHEHUI 1 HEOBXOAMMOCTU NPOrHO3UPOBaHUA Te-
YEeHUSA CYKLLECCUOHHBbIX MPOLLECCOB B BOAHbIX M HA3EMHbIX IKOCUCTEMAX.

Mocne cnoHTaHHOM MHBA3uK Mmonnatocka D. polymorpha B Bogoem-oxnagutenb
XmenbHuukon AIC cTano HeobxoaAMMbIM NpPoBeAeHNE NccaegoBaHMA cumbuoda-
YHbl MONIIOCKOB 3TOMO0 BOAHOIO 06bEKTa C LeNblo BbIACHEHUA 3aKOHOMEPHOCTEN
MU3MEHEHUs CMMBUOLEHO30B ApeNcceHbl U abOPUreHHbIX MOJIIIOCKOB B COBpe-
MEHHbIX ycnoBuax. BaxkHol npobnemoit apnserca nonck adpPpeKkTMBHbIX MeTOA0B
perynMpoBaHmnA YNCEHHOCTU ApencceHbl, MOCKObKY OHa ABASETCA YPe3Bbl4alHO
MOLHbIM areHTOM BO3HMKHOBEHUA BMOOTMYECKUX NOMeX B BOAOCHabXeHuu. B
CBA3N C HEObXOANMMOCTbIO pPa3paboTKu 3PpPeKTUBHbIX MeToaoB 60pbbbl ¢ BUono-
MeXaMu, Bbl3bIBAEMbIMU MOJIIIOCKaMK p. Dreissena, nepcnekTUBHbIMU 418 pas-
paboTKM paccmaTpmBaloTcs BUONOTMYECKME METOAbI, KOTOPble OCHOBAHbI Ha Cy-
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LLECTBYIOWMX TUNAX BMOTUUECKUX B3aMMOAEMNCTBUN: XULWHUYECTBO, NapasUTUIM
(LeBuoBa, XapueHko, 1986; XapueHko, 1995; Molloy et al., 1997).

B cBA3n c 6oONbWMM MHTEPECOM K 3TUM 6ecno3BOHOYHbIM, NapasutTodayHy
ApencceHbl B BOSOEMAX MUPA MOXKHO CYMTaTb OAHOM M3 Hambosee U3yYeHHbIX
cpeaym ABYCTBOPYATbIX MOJJIIOCKOB (KpOMe BUAOB-OOBLEKTOB MapWKyAbTypbl). B
MAHTMNHOM NOIOCTU M BHYTPEHHUX OpraHax ApencceHbl B HacTosALLEe Bpems 3ape-
rmcTpupoBaHo 44 snaa 1 10 TaKCOHOB paHra poaa M Bbille, OTHOCALMXCA K 8 Knac-
cam U3 5 TMNOB 3YKapMOTMYECKUX OPraHM3MOoB — WHOY30pUM, NAOCKUE YEepBHM,
TpemaTtoapl, Kpyr/ible YepBu, KobyaTble YEPBU — OIUTOXETbI U MUABKU, JIMHUHKN
XMPOHOMMA, U Knewm. Kpome 3Toro obHapyKeHbl 6aKTEPUM U BHYTPUKIETOYHbIE
NPOKapMOTUYECKME NATOFEHHbIE OPraHM3Mbl — PUKKETCUMU U, BOSMOXKHO, X1TaMU-
aumn (Molloy et al., 1997; Mactuukuit, 2004; FOpuwuHeup Ta iH., 2003). Hanbonee
6oraTble B TaKCOHOMUYECKOM OTHOLLIEHWUW FPYN bl OPraHNM3MOB — HEMATOAbI U n-
YMHKM XMPOHOMWA, ABAAIOTCA HenaTtoreHHbIMW GaKyNbTaTUBHBIMU CUMBUOHTaMK,
KOTOpble 06UTAIOT B MAHTUMHOM NOOCTU MOJIIFOCKOB.

B coctaBe cumbuodayHbl Monatockos p. Dreissena B Bogoemax YKpauHbl Bbl-
ABNeHO 14 BUAOB CMMOMOHTOB PA3/IMYHbLIX CUCTEMATUYECKUX TPYNN (PUKKETCUM,
MHbY30pUM, TPEMaTOAbl, HEMATOAbl, O/IMTOXeThbl, Knelm). Haxoaxa ewe 11 suaos,
OTMEYEHHbIX paHee ApYyrMMKn uccnegoBatenamm, TpebyeTt gasbHenwen NposepKu
W yTouyHeHus (FOpuwuHeup Ta iH., 2003).

MaToreHHbIMM OPraHU3Mamu, KOTOPble, HECOMHEHHO, CMOCOOHblI BAMATbL Ha
OpraHM3M W MOKasaTeNn PasBUTUA NOMYAALMIA ApencceHbl, ABNAKTCA TPemaToabl
(Platyhelmintes: Trematoda), KoTopble NapasuTUPYIOT B MOJI/IIOCKAX Ha CTaauuy napTe-
HWUT, NPOAYLIMPYIOLLUX NOC/IeAyIoWME NAPTEHOrEHETUYECKME NOKOAEHUA U LEPKAPUN.
MapasuTnpoBaHMe B roHage Tpematog, Bucephalus polymorphus Baer Beget K non-
HOW, B0 YaCTUYHOW CTepUAN3aLIMM MOSIIIOCKaA-X03AnHa (LLeBuoBa, XapyeHko, 1986;
XapueHKo, 1995). CylecTBeHHOe naToreHHoe BAMAHME HabloAaeTcsa TaKKe npu na-
pasuTMpoBaHuK TpemaTtoabl Phyllodistomum sp. (nokanusauma B abpax v B roHage
MOJITIOCKOB) (3ayH 1 ap., 1994). OgHaKo, NPUMEHEHNe 3TUX OPraHNM3MOB B KayecTse
areHToB 6MoNornyecknx MmetoaoB 6opbbbl BeCcbMa NpobiemaTUYHO, TaK Kak UM Npu-
CYLL, C/IOXKHbIM KU3HEHHBIM LMK, @ B3pOC/ible 0cObU TpemaTog, obMTatoT B NO3BOHOM-
HbIX X03s1€BaXx (Pbibbl, 3EMHOBOAHbIE) U CNOCOOHbI BbI3bIBATb BCMbILLKW 3MU300TUN.

MapasnTonornyeckne nccnenoBaHmA gpencceHbl B Bogoeme-oxnaamtene XA3C
No3BOINAM ONpPeaennTb CTPYKTYPY CUMBMOTUYECKOrO cOObLLECTBA 3TOTO MOIIOC-
Ka, KOTOpas NPaKTUYECKN HEe U3MEHAACH HA NPOTAXKEHUN Nepuoaa nccneaoBaHnn
(ntoHb 2005 — oKTAGPL 2007 rr.). B oxnagutene Hamu He 6bin OOHAPYKEH LEenbin
pAL,BUAOB CUMBUOHTOB, XapPaKTEPHbIX 418 CUMBMOTUYECKOro COObLLEeCTBa MOAIOC-
Ka D. polymorpha: nidysopun p. Conchophthirus, Ophryoglena, Hypocomagalma,
Sphenophrya, napTeHUTbl N LepKapun TpemaTos B. polymorphus, meTtauepKkapum
Tpematog, cem. Echinostomatidae u ap. MocToAHHO, HO C HU3KMMM MOKas3aTeNAMMU
nHBasum (AN — po 4 %, UM — 1 3Kk3 / ocobb) B cocTaBe cumbrodayHbl ApencceHbl
peructpupoBanu Tpematos (acnuaoractpei), Aspidogaster limacoides Deising. Mbl
npeanonaraem, 4To 3TOT BMA Napa3mTOB y¥Ke NPUCYTCTBOBA B COCTAaBE Mapa3nTo-
dayHbl pblb BOgOEMA A0 BCENEHUA U PAa3BUTUSA B HEM APENCCEHbI, TaK KaK OH SBAA-
eTcA 06bIYHbIM NAPA3UTOM Pa3/IMYHbIX KaPMNOBbIX, KOTOPbIE, BEPOATHO, U ABNAIOTCA
€ro OCHOBHbIMW X03fieBaMW B Bogoemax YKkpauHbl (Tutap, 1989; lOpulwimHeub Ta
iH., 2004). B MaHTUMHOW NONOCTM MONHOCKOB PerncTpuposBann GpaKynbTaTUBHbIX
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60 . Puc. 4.9.1. IKCTEHCMBHOCTb
o MHBA3WK ApeiicceHbl, 0buTa-
S0 ° [ loWein Ha pasanyHbIX mybu-
Hax BO XAEC (neto 2006 r.)
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CMMBUOHTOB — HEMATOZ, O/IMTOXET, BOAAHbIX KAeLen, NMYNHOK XMPOHOMUA, Tak-
e B MaHTMIAHOM NOMOCTM MOITIOCKOB OBHAPYKMBANU BEAUrepoB ApeincceHbl (Kak
YKMBbIX, TAK U NOrMOLLMX).

MoKasaTenn sKCTEHCUBHOCTU UHBA3MM GaKyNbTaTUBHBIMKU CUMBMOHTaMK npe-
TepneBasn 3aKOHOMEpPHbIE CE30HHbIE U3MEHEHUSA. B 3uMHMI nepurog, 6bii1a oTme-
YyeHa 3apa*keHHOCTb 0Kos10 20 % ocobeit MonNCKoB, B NeTHUN — Honee 30 %.

M3yyeHne nokasaTesnei MHBA3UM TaKUMKM OPraHM3Mamm Kak MHoy3opuu, Ko-
JIOBPATKU, HEMATOAbI, XMPOHOMMUAbI, B 3aBUCUMOCTU OT IMyBUHbI 06UTaHMA apelic-
CeHbl NOKAa3a/10, YTO HAaMBONbLIMMK NOKa3aTENAMM SKCTEHCUBHOCTM MHBA3UK B YC-
nosuax BO XAIC xapaktepusytotca rmybuHbl 4—6 m (puc. 4.9.1).

B uenom, B nepmos nccnefoBaHNM TAaKCOHOMMUYECKUI COCTAB U KOIMYECTBO BU-
O0B-CMMBMOHTOB BbINN AOCTAaTOYHO BeaHbIMU. DKCNepuUMeHTaslbHble UccienoBa-
HUWA NOKa3a/ M BOCNPUUMUYMBOCTb APENCCEHBI U3 MONYNALUN BOAOEMA-OXNAANTENA
XA3C K nHBasun cneundrUYeckum BUAOM MHPY30pKit (06bIYHBIM U 0BUNbHBIM B
apyrux nonynaumax D. polymorpha) — Conchophthirus acuminatus Clap. Lachm.

Monntockn n3 BO XASC nomel,anncb B XOPOLIO aspupyemMble aKBapUyMbl
COBMECTHO C ApencceHamu U3 Apyrux mectoobuTaHuii (Kuesckoe n KaHesckoe
BOOOXPAHWUAMLLA), Y KOTOPbIX HAab/OAaNMUCh BbICOKME NOKa3aTenu MHBasuu Hoy-
3opusamm C. acuminatus (3KCTEHCUBHOCTb MHBa3nn — g0 100 %, MHTEHCUMBHOCTb
MHBa3nMm — 26—42 3K3 / ocobb). Mepsble MHby30pUK B ApelicceHax n3 BO XASC
6b1n1 06HapyKeHbl Ha ceabMOM AeHb 3KcnepumeHTa. Hanbonee 6naronpusTHbIMM
ANna pacnpocTpaHeHnna nHdysopuin C. acuminatus 0Kasasncb yCnoBmA ¢ ONTUMANb-
HbIMW NMOKa3aTeNAMMN TeMNEPATYPHOro pexxnuma (22—24 °C) n npoTo4HOCTU. K KOH-
Ly SKCNepMMEHTA 3KCTEHCUMBHOCTb MHBa3un gpeincceHbl n3 BO XA3C cocTtasnana
40—56 %, UHTEHCUMBHOCTb MHBA3MW XOTA M YBEANYMBANACH, HO OCTAaBaNacb CPaB-
HUTE/IbHO HU3KOM (3 3K3 / 0cobb). Camubl ApeicceHbl OKa3anuch 6onee NpuBaeKa-
TENbHbIMW PELMMNMEHTAMM ANA UHBA3UKN UHY30puamu C. acuminatus, Hem caMKu.
Taknm 06pa3om, MOXKHO BbICKa3aTb NPeAnoOKeHNE, YTO OTCYTCTBME HEKOTOPbIX
06bIYHbIX B APYrMX NONYAALUAX ApecceHbl CUMBUOHTOB MAWM HU3KAA SKCTEHCUB-
HOCTb MHBa3uKM B oxnagutene XA3C cBA3aHa C HEMPOAONKUTENbHBIM CPOKOM CY-
LLLlecTBOBAHMA 34eCb NONYAALMK ApeicceHbl. Tak KaK Ha NPOTAXKEHUU HECKObKUX
net (2005—2006 rr.) npu NapasUTONOTMUYECKUX UCCNeO0BaHUAX APENCCeHbl AaH-
HOM nonynAauun He obHapyxuan C. acuminatus, TO BEPOATHbIM NyTEM NONaAaHMA
ApevicceHbl B BogoemM-oxaagamTtenb XA3C MOXKHO CY4MTaTb 3aHOC NAAHKTOHHOW -
YMHOYHOM cTaauKn, cBOH6OAHON OT MHBA3UM AAHHLIM BULOM MHPY30PUNA.
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4.9. rMApOﬂCldeMTOHOfMHECKGH CUTyaLuus B Bogoeme-oxnagumrene

Tabauya 4.9.1. TpemaTtoabl, 06HapyKeHHble y Mmoantockos n3 BO XAEC (2005—2006 rr.).

Bua, monntocka-xosanHa Bup Tpematop, [edUHUTUBHBIN X03ANH
Lymnaea stagnalis (L.) Echinoparyphium aconiatum Dietz MtionntockoaaHble NTULbl (YTUHbIE)
Opisthioglyphe ranae Froelich Be3xsocTble amdpurbum
Radix auricularia (L.) Echinoparyphium recurvatum Linstow | MtonntockosgHble NTmubl (YTUHbIE)

Hypoderaeum conoideum Bloch

Diplostomum sp. PrbosaHble NTMubl (MeTauepKapum B
I71a3HOM XpyCTasIMKe pbib)

Bithynia tentaculata (L.)  |Psilotrema spiculigerum Muhling
Xiphidiocercara sp. lll

Unio tumidus (Philipsson) |Aspidogaster conchicola Monntocku
Unio pictorum (L.) A. conchicola Monntockm
Dreissena polymorpha  |A. limacoides MONNOCKK, MONTHOCKOAAHbIE PbibbI

M3yyeHne cumbrodayHbl ApyrMx BUAOB ABYCTBOPYATbIX U BPIHOXOHOTMX MO-
NtockoB 13 BO XA3C nokasano npucyTcTeme 06bl4HbIX 419 YKpauHbl BUA0B Napasu-
TUYECKUX OPraHU3MOB — TPEMATOZL,, OKOHYATEIbHBbIMM X031€BaMM KOTOPbIX ABAA-
toTCA Pblbbl, 3eMHOBOAHbIE, NTULI (Taba. 4.9.1). N x0T HEKOTOPbIE U3 3TUX BUAOB
cMmburoHToB (cem. Echinostomatidae) cnocobHbl MCNONb30BaTb B CBOUX KU3HEH-
HbIX LUMKNAX APEeNCCeHy, 04HAKO, 3a Nepnog, Halmx NCCNea0BaHNN 3TO AB/IEHUE He
Habaoaanoch.

MpoBeaeHHblE NAapPasMTONOrMYECKME UCCIe0BaHUA CBUMAETENbCTBYIOT O BOC-
NPUUMUYMBOCTM NONYAALUMKN ApeiicceHbl U3 BO K cneumpuyecknm og4HOKNETOUYHbIM
(C. acuminatus) n MHOTOKNETOUYHbIM opraHuamam (A. limacoides). Takum obpasom,
npu nonagaHum cneunduyeckmx CUMBUOHTOB B AaHHbIM BOAOEM, UX AaNbHelllee
ycnewHoe pa3BuTUe Becbma BeposTHO. OgHaKo, Takoe nonagaHue Hambonee BO3-
MOXHO CO B3POC/IbIMM 3K3eMNAAPaMMN ApencceHbl U3 APYrMX MecT 0bUTaHuA.

KomnnekcHoe ncnonb3oBaHue BO (pbibopasBeneHne gns bnuomennopaumm m
np.) CBA3aHO C BEPOATHbIM MUCMO/1b30BAHMEM HEKOTOPbIMU BUAAMMU TPEMATOS, MHO-
rOYMCNEHHOM NONyNAUMKN APENCCEHbI B KAYECTBE AOMNONHUTENbHbIX XO35€B, NOBbI-
LUAIOLLMX BEPOATHOCTb 3aBEPLUEHNA KM3HEHHOTO LMKAa NapasnuTos. Ecam aTo npo-
nsongeT, To B byayLiem nokasaTesn MHBA3UM pPbib (0COBEHHO MONIOCKOALHbBIX) U
BOAONNaBaoWMX (NMUTAKOLWLMXCA ApeicceHol) NTul, HemsbexkHo byaeT Bo3pacTaTh.

OAHMM U3 NPMKAALHbLIX acCMEeKTOB NapasmUTONOrMYeCKUX UCCNef0BaHUIM BO4O-
eMOB ABNAETCA onpeaeneHne NapasnToNormieckon cMTyaumm BogHOro obbeKTa.

YcToiunBoe pa3BuTMe 0bLWecTBa U paLMoHaibHOE NPUPOAONOAL30BaHNE Tpe-
byeT uccnenoBaHMA NAapasMTONOrMYECKOW CUTYaUMM B BOLOEMAX U 3a UX npese-
JlaMU C UeNblo KOHTPONSA COCTOAHUA cpeapbl U paspaboTKM M NPUMEHEHMA CBOe-
BPEeMeHHbIX Mep NOo NpeaynpeXXAeHUIo BCMblleK onacHbIX 60ae3Hel KUBOTHbIX
M Yyenoseka. B TexHo-akocucTeme XAIC HeobxoauMo npoBeseHne NOCTOAHHOrO
KOHTPO/IA MapasmuTOIONMYECKOM CUTyaLMmM B pamKax ruapoburonormyeckoro v na-
Pa3sUTONOTNMYECKOTO (CMMBUOLEHOTUYECKOTO) MOHUTOPUHIA. KOHTPO/Ib [AO/MKeH
BKNHOYATb KaYeCTBEHHbIW COCTaB, KOANMYECTBEHHOE COOTHOLWIEHUE U pasmelleHue

177



4. 'mppo6uonoruyeckuii pexkum sogoema-oxnanurens Xmenouuuxoi A3C

B KOHKPETHbIV Nepuos napasuTUYecKnx OpraHM3MoB, KOTOPbIe MOPaXKakoT YesoBe-
Ka, AOMALIHMX U AUKUX Y KMBOTHbIX, CE30HHYIO M BO3PACTHYIO AMHAMMKY NapasuTo-
dayHbl U AUHAMMKY YUCNEHHOCTU NOMNYNALUMI OTAENbHbIX BUAOB NapasnToB, NyTH
LMPKyNaLMmM Bo3byamuTenein MHBasMOHHbIX bonesHen n MexaHU3Mbl UX Nepesadn
Ha onpeneneHHoOl aksaTopuun (Tepputopuun), braronpuaTHble GakTopbIl, CTENEHD
Bbl3blBaeMol Napasuntamm Bpena (Metoapl usyyeHus..., 1961).

B HacToALwee Bpems B BOAOEMAX-OX/TaANTENAX SHEPTETUYECKUX OO BEKTOB (Tex-
HO-3KOCMCTEeMaxX) MOHUTOPUHI MapPa3UMTONOTMYECKON CUTyaLMKU He BbINOAHAETCA.
BAMAHME NOBbIWEHWA TEXHOTEHHOW, B TOM YMC/1e TEPMUYECKOM, Harpy3KM Ha napa-
3UTO/IOTUYECKYIO CUTYALMIO B TEXHO-3KOCUCTEME CBA3AHO C ABYMSA CeACTBUAMM:
U3MEHEHMEM YCNO0BUIM 0BUTaHUA TMAPOBUOHTOB-X03€B U U3MEHEHUEM YCI0BUI
0buTaHMA BO3byauTENnei WMHBA3MOHHbLIX GosesHel. MoBbilWeHWe TemnepaTypsl
NPUBOAUT K USMEHEHUIO KOJIMYECTBEHHbIX U Ka4eCTBEHHbIX XapaKTEPUCTUK OCHOB-
HbIX MNOACUCTEM TEXHO-3KOCUCTEMbI: NIAHKTOHA, 6eHToca, nepuduToHa. 31O U AB-
NAETCA NpeanocblIKOM U3MEHEHUA NapasuTONIOTMYECKOM cuTyauuun. Kpome Toro,
M3MEHEeHUSA ycoBUit GOPMUPOBAHUA NAaPA3UTOIOrMUYECKOM CUTyaLMn ByayT cBs3a-
Hbl C KOMMNJIEKCOM MPOBOAMMBIX BMOMENNOPATUBHBIX MEPONPUATUNA.

Mcrnonb3oBaHWe B KayecTBe areHToB 6M0/I0rMYECcKor MeMopaLMm MOTHOCKO-
AOHbIX U PACTUTENIbHOAAHBIX PbI6 NpeanonaraeT TakKe OCyLWEeCTBIEHNE Meponpu-
ATUNA, NPENATCTBYHOLLLMX BOSHUKHOBEHMIO 3MM300TMIM, MAcCOBbIX 3a601eBaHUM pbIb,
CNOCOBGHbIX MPUBECTM K TMBENN CYLLECTBEHHOM YacTM NONYAALMU U BbICTPOro BTO-
puyHoro 3BTpodupoBaHUa Bogoema. 114 3Toro HeobxoaAMm NapasnToONOrMYecKuii
(BeTepuHapHbIit) KOHTPOMb NOCAAOYHOrO MaTepuana, UXTMONAPA3UTONOTMYECKUI
MOHUTOpPUHT. CheayeT NPUHUMATb BO BHUMAHKE, YTO UMEHHO NpeacTaBuTenu abo-
PUreHHOM MXTUOdayHbl ABNAIOTCA NOTEHLMANbHbIM Pe3epBYapoOM A5 BO3HUKHO-
BEHUA 3MMU300TUI Y BUOOB-MHTPOAYLEHTOB. B c/ly4yae BO3HMKHOBEHMA 3MM300TUN,
KOTOPas MOXET MPUBECTU K TMBeN CyLLLeCTBEHHOTO KOAMYECTBa NONyAsALMiA pbib B
BOAOEMe-oxNaauTene, cnegyet NPUHUMaTb HesameanTeIbHbie Mepbl NO BblOBY
13 BOA0EMa NOrMbLLIMX U HONbHBIX 0COBEN C Lie/Iblo NPeaoTBPaALLEHUA BTOPUYHOTO
3BTpOodPUpPOBaHUA BogOEMA U Nepe3aparKkeHunsa ocoben.

OnacHbIMK ONA YENOBEKA U KMBOTHbIX MOTYT BbITb HE TO/IbKO CUMBUOLLEHO-
TUYECKME, HO U CBODOAHOMKMBYLLME UAN YCNIOBHO CBOBOAHOMXMBYLLME BUAbI. Tak,
NnoBblleHWe TemnepaTypbl BOAHOW cpefbl CNOCOOCTBYET PasBUTUIO B BOZOEMAX
naToreHHbIX 6akTepuit N NPOCTENLLMX. YCTAHOBNEHO, YTO, BEPOATHOCTb OBHapyXe-
HMA B Bogoemax-oxaaantenax ameb Naegleria fowleri — Bo36yautenein MeHUHro-
sHUedanmTa YenoBeka — NPAMO NPONOPLMOHAbHA BO3PACTaHWUIO TemnepaTypsl
BoaHou cpeabl (Huizinga, MclLaughlin, 1990). Kpome Toro, ruapobuoHTbl cnocob-
Hbl COAEeprKaTb B CBOMX OpraHM3mMax HEeKOTOpbIX Bo3byauTeneit 3abonesaHnin ye-
noseka. TaKk, 6ONbLIMHCTBO MOTOCKOB-GUALTPATOPOB CNOCOBHbI HaKkaniMBaTb B
MaHTUIMHOM NONOCTU LUCTbI N1AMBNUI U gpyrve paccenmTenbHble CTaauun napasu-
TOB, W Aaxe BUpycbl YenosekKa (Sellwood, 1993).

[aHHble, NonyyeHHble NpU UCCAef0BaHUM CUMBUOLEHO30B TMAPOOUOHTOB, B
nepBeylo oyepeap BMAA-BceneHua apencceHbl, B BO XA3C noKkasanu, 4To B HacTo-
Allee BpemMA NapasuToNOrMyecKan CUTyaums AOCTaTOYHO GiaronpuaTHa, OAHaAKo
B YCNOBUAX MHTEHCUBHOIO TEXHOTEHHOTO B/IMAHUA YCI0BUA 0B6UTaHMA rnapobu-
OHTOB CYLLECTBEHHO U3MEHAIOTCA, B CUJTY Yero HeobXxoaMM NOCTOAHHBIN KOHTPO/b
ANHAMUKM Pa3BUTUA CUMBMOLIEHO30B.



METOAOJIOrM4YECKME ACNEKTbI
OLLEHKU B3AMMOAEUCTBUMU
B TEXHO-3KOCUCTEME A3C

ATOMHbIE 3NEKTPOCTaHUMM NPeACTaBAAT cOBOM CNOXKHEN-
LMe TEXHUYECKME CUCTEMbI, SKCNIYaTaLMA KOTOPbIX CBA3a-
Ha C onpegeneHHbIMM BO3AENCTBUAMM Ha OKPYIKaloLLyto
cpeay. OAMH 13 acneKToB TaKOro BO3AENCTBUA — 3TO BAU-
AIHWE Ha BOAHbIE 3KOCUCTEMbI, MOCKO/IbKY ANA OXNaXKAEHMUSA
KOHAEHCATOPOB, APYrMX arperaTos, UCNonb3yetcs 6onbluoe
KO/IMYECTBO BOAbI M3 PA3/IMYHbIX BOAOUCTOYHWUKOB. B 3T1 1
Apyrve BoZoembl NMOCTYNaloT MoAorpeTbie BOAbl, a TaKkKe
pa3HoobpasHble CTOKN. OLEeHKa BO34ENCTBMA Ha OKPYKato-
wyto cpeay (OBOC) anaetca 0bA3aTe/IbHON COCTABAAIOLLEN
OOKYMEHTaLMM NPU NPOEKTUPOBAHUKN HOBbIX ADC 1 peKOHC-
TPYKUMMK yKe GYHKLMOHMPYIOWMX, NMPU BBOAE B 3KCM/ya-
TauMI0 HOBbIX 3HeprobaokoB. OAHAKO METo40M0rMA Npo-
BeAEHMA TaKUX OLEHOK paspaboTaHa elle HegoCTaToOYHO.
ATOMHbIE 3/1EKTPOCTAHUMK, KaK U Apyrue TeEXHUYEeCcKme CUc-
TEMbI HE M30/IMPOBaHbl OT BHELIHMX BAMAHMI. ONacHOCTb
TaKMX HEraTUBHbIX BO3AENCTBUIA yCyrybnseTca Tem, U4To Npu
HapyLweHun paboTbl arperaTos, a Tem bosee Npu paspyLle-
HWK, BO3HWKAET ONACHOCTb PaAUOHYKANAHOTO 3arpsAsHeHUs
cpeapl, Kak 3To npounsoLwno Ha YepHobbinbckoi ASC, ANOH-
ckot ASC «Pykycnma-1». OgHMM M3 HaKTOpPOB, KOTOPbIN
MOMET MOB/IMATb Ha HaZEXHOCTb PaboTbl 060pyLO0BaHMA
A3C, asnsaetca dakTop 6uonormyecknin. CornacHo AaHHbIM
BcemupHOM accoumaumm opraHnsaLmii, SKCNAyaTUPYOLLMX
aTOMHbIe 3NeKTpocTaHumn, n3 6onee 40 aBapUMHBIX OCTa-
HOBOB 3Heprobiokos (2004—2007 rr.) AecaTb — OKasanu
HenocpeacTBEHHOE BAUAHME HA CUCTEMbI, CBA3aHHbIE C be-
3onacHocTbto AJC. Mpuyem, U B 4aHHOM C/ly4ae 3TO BaXKHO
NoAYepKHyYTb, B 6onee yem B 80 % TaKMX aBapUMHDBIX CUTYya-
LM NpUYMHOM 6bl1n BUonornyeckme o6bEKTbI — BOAOPOC-
2N, BbICLUWE pacTeHUs, pblObl, 6ECNO3BOHOYHbIE.
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5. Merogonornyeckue acneKTbl OLeHK! B3aMOAencTBUIA B TexHo-3kocucreme A3C

B cBA3M C 3TMM, NpeacTaBaseTcs, YTo, 6e3ycNoBHO BaXHble OLEHKN BO34eNncT-
BMA ADC Ha 3KOCMCTEMBI, AO/KHbI BbITb AOMO/IHEHbI OLEHKAMWU PUCKA BAUAHUA
BHELWHNX GaKTOPOB, B TOM Yncae U BMONOrMYECKUX, HAa TEXHUYECKME cucTembl. To
eCcTb, peyb A0/XHa NATK 06 OLEHKe B3aMMOAencTeuii. B gaHHOM pasgene pac-
CMOTpPEHbl HEKOTOPbIE BO3MOMHbIE METOA0/I0rMYECcKNe NpUembl TaKMX OLEHOK, a
TaKe NPUHLMMbI OpraHn3aummn ruapobnosormMyeckoro MOHUTOPUHra.

5.1. SKCMEPTHAS OLLEHKA B3AUMOZAEACTBUA
MEXAY OTAEJIbHbIMU 3JIEMEHTAMMU
TEXHO-3KOCUCTEMbI A3C

CywecTByeT onpeaeneHHaa NPUOPUTETHOCTb IKCMEPTHbIX
OLLEHOK OTHOCUTENbHO APYruX NOAXOAO0B, HE TO/IbKO MOTOMY, YTO «MPAKTUYECKU
BCerga pesynbraTtbl, MONYYEHHble pacyeTHbIMMU METO4aMMU, HYXKOAIOTCA B NpoBep-
Ke CneuMannucTamu-ruipoaKoI0oramm U KOPPEKTUPOBKE Ha YPOBHE 3IKCMEPTHbIX
oueHOK» (PomeHeHKo M gp., 1990, c. 17), HO TaKKe U MNOTOMY, YTO OKOHYaTesb-
Hble pelleHns O CO3L4aHUU, PEKOHCTPYKLMU TEXHUYECKUX OOBEKTOB, peXUme ux
JKcnyaTaummn, B KOHEYHOM cyeTe, MPUHMMAIOTCA Ha OCHOBE onpeaeneHHbIX Bbl-
BOOOB, OLLEHOK, 3aK/04EHUI MO TUMY aNbTepHAaTUBHOIO OTBeTa (JKonornyeckue
cuctemsl..., 1981; PomaHeHKo u ap., 1990).

XOTA OLEeHKa BO34ENCTBUA TEXHMUYECKUX OOBEKTOB MpegnonaraeT yyeT Kak
MOHO 6onblero Konnyectsa GakTopoB BO3MOXKHOTO BAMAHMA (DKoNOrnyeckme
cuctemsl..., 1981), B KOHEYHOM UTOTe BaKHbl NPUHLMMUANBLHO BEPHbIE 3HAHMA O
Hanbonee cyLWEecTBEHHbIX B3aMMOCBA3AX B IKOCMCTEMAX M O BO34eNCTBUN Hambo-
Nee BaXKHbIX paKTOpoB. 3afa4a CneunaancTos COCTOUT B TOM, YTOObI BEPHO Bblae-
JINTb 3TN BaXKHENLIME B3aMMOCBA3M U GaKTOPbI.

B ycnoBumAx 3HaYMTENBHOIO aHTPOMOreHHOro Npecca 3KOCUCTEMbl BOLOEMOB-
oxnagutenein GyHKUMOHUPYIOT, NOALEPKMBAS AOCTATOUHbIA NOTEHLMAN YCTONUN-
BocTu (Tmgpobuonorus..., 1991; Ikocucrema..., 2008). OgHUM U3 CNeACTBUIA aHT-
ponoreHHOro Bo3a4encTBMA ABNAETCA NOBbIeHWe BMOTONUYECKOro pa3Hoobpasua
B TaKMX BOJOEMAX, BO BCEW TEXHO-IKOCMCTEME, YTO NMPUBOAMUT B CBOO ovepeap K
NoOBbILEHNIO BUOTUYECKOTO Pa3HOO6Pa3mA Ha YPOBHAX NONYNALMIM, coobLiecTs, U
3TO B OnpeneNeHHoN cTeneHn cnocobcTByeT NMOBbILEHUIO YCTOMYMBOCTM IKOCUC-
Tem. MOXHO BbICKa3aTb MO/IOXKEHME O BO3SMOMKHOCTM NOBbIWEHUS 06LLero pasHo-
06pa3ua abnoTnyeckom cpeabl NyTEM MOBbILEHUA PO CPa3y HECKONbKUX PaKTo-
poB, TO ecTb yBeanyeHuA GpakTopMaibHOMN BblpaBHEHHOCTU. Hanpumep, CHUKeHne
pa3Hoobpasma cpeabl NPU 3HAYMTE/IbHOM BO3AENCTBUMM paKTopa TemnepaTypbl,
€ro CWJbHOM AOMWHUPOBAHUKN Hag, ApyrMmu GakTopamm, MOXKET BbiTb CHUKEHO
nyTem yBe/IMYeHus, Hanpumep, posiv N0TUYECKUX SIEMEHTOB.

B HauyanbHbIA Nepuos UCCNeaoBaHUI 3KOCUCTEM BOLOEMOB-OXJALUTENEN
CTPOUAINUCL HeraTMBHbIE 3KONOrMYecKne MPOrHo3sbl, KOTOpble OCHOBbLIBAAUCHL Ha
NpeanosoKeHUAX O HeU3beXKHO KaTacTpoPUUecKMX MOCNeacTBUAX TaK HasbiBa-
€MOro TEnJIOBOro 3arpA3HeHUA U CAeACTBUAX MPAMbIX 3aBUCMMOCTEN TUNa: no-
BblLUEHNE TEMMEPATYPbl NPUBOAMUT K CHUMKEHUIO KOHLUEHTPALMW PacTBOPEHHOTO
KMCNOpoaa, CTEHOTEPMHbIE abopureHHble BUAbI OPraHM3MoB ByayT BbITECHATLCA
HexenaTeNbHbIMM WM OMACHbIMUW 3BPUTEPMHbIMM U T. M. (Mopayxali-bontosckon,
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5.1. kcnepTHAs OLLEHKA B3AOMMOREHCTBUIA MEXAY OTAENbHbIMMU 3JIEMEHTAMM

1975, Bush et al., 1974). lanbHeNwwme nccnefoBaHmaA He NOATBEPAM/IM NONHOCTbIO
HEeraTMBHbIX MPOrHO30B, OAHAKO, MHOrMe ¢aKTopbl TEXHOrEHHOrO BO34ENCTBUA
MMEIOT BECbMA 3HAYMTE/IbHOE M HEraTUBHOE BAUAHME HA BMOTUYECKMe npoLecchl.
BbinaBneHne Taknx GpakTopoB U ABNAETCA OCHOBHOM 3aZa4ei CUCTEMbI SKCMEPTHbIX
OLLEHOK.

O4HV 13 NepBbIX KOMMAEKCHbIX 3KCMEPTHbIX OLEHOK COCTOAHMA IKOCUCTEM
BOAOEMOB-0OXNaanTenen boian caenarbl K. Matanacom (Patalas, 1975) Ha ocHoBe
0606LeHMI MmaTepranoB No KOHMHCKMM o3epam B [lonblue — OX1aguTenbHOM
cucTeme O4HOM, a 3aTem ABYX TEMOBbIX 31EKTPOCTaHUMIA. Bbinn Mcnonb3oBaHbI
19 XapaKTePUCTHK, CBA3AHHbIX CO CTEMNEHbIO BHYTPEHHEro BOA0OOMEHA, PEXNMMOM
KMC/I0pOAa, CKOPOCTbIO MPOAYKLMOHHO-AECTPYKLMOHHBIX NPOLLECCOB, HEKOTOPbIX
XapPaKTEPUCTUK BUOTUYECKUX TPYNMMUPOBOK, KOTOPbIE C TOYKM 3peHuns sdpdekTa B
3KoCMCTEME, OLEHMBAJIUCL KaK NOJIOKUTENbHbIE, OTPULIATENIbHbIE WAWM HENTPasb-
Hble. Pe3ynbTaT 06uei 6annbHOW OUEHKM MOKa3as, YTO CYMMa MONOMKUTENbHbIX
OLLEHOK cocTaBua 12 6annos, HeWTpanbHbix — 16, oTpMUaTeNbHbIX — 9, YTO NO3-
BOJINJIO CAENATb BbIBOZ O CKOPEE MOJIOKUTENBHOM, YEM OTPULLATENIBHOM BANAHUMU
TENIOBbIX 3/IEKTPOCTAaHLMI Ha TMAPO3KOCUCTEMBI.

[Ona 6onee pasHOCTOPOHHEN OLLEHKM, ANA MOSYYEeHWA BblBOAOB, HanpaB/eH-
HbIX Ha pa3paboTKy MeponpuATMIA No oxpaHe KOHMHCKKX 03ep, bblna npeanoxeHa
(Zdanowski, 1994, 1998) oueHo4YHan Tabaunua us 35 Kputepmes Npu TpexbanibHOM
WKaNe OUEHKWU MOJIOXKMUTENbHOTO, OTPULATENIbHOTO W HeWTpanbHoro sddekToB
(tabn. 5.1.1).

YBennyeHune Koan4ecTsa KpUTepmeB No cpaBHeHUIO ¢ 6osee paHHUMUK paboTa-
MW 6bIN0 CBA3AHO Kak ¢ bonee LWMPOKUM B3MIALOM Ha BONpPoC 06 MCnosib30BaHUK
3TUX 03€ep U UX OXPaHe OT aHTPOMOreHHOro BO3AeNCTBMA, Tak U ¢ bonee rybokum
n3yyeHnem mx skocuctem. danbHelwmne nccnenaoBaHna Ha KOHMHCKOM cucteme
(Protasov et al., 1997) nokasanu, YTO aHTPONOreHHas Harpy3ka Ha 3KOCUCTEMbI
03ep 3HaYyMTeNbHO BO3pPOCAA (BAMAHME AOMOJHUTENbHOrO Tensa, Pekpeauuwu,
PbIGHLIX XO3AMCTB U T. A.), U HEraTUBHbIE U3MEHEHUA NPOABUAUCH B «LLBETEHUMNY
BOAbl CMHE3eNeHbIMU BO4OPOC/IAMM, NOBbIWEHNN MUHEPAIN3aLMKN BOAbI, UHTEH-

Tabauya 5.1.1. Hanbonee cyllecTBEHHbIE KPUTEPUM OLLEEHKM BO3AENACTBUA
TEN/I0BbIX 31EKTPOCTAHLMI HA rnaposKocucteMbl (no Zdanowski, 1994).

dddekT
XapaKTepuCcTUKM
MonoxutenoHbiit | HelTpanbHbiit | OTpULaTeNbHbIN
Temnepatypa Bogbl > 28 °C X XXX
BopoobmeH B 03epax < 10 cyTok XXX X
PH Bogb! > 8,3 XXX
BbICcOKas CKOPOCTb MUHEPaNU3aLmm
OpraHUYecKMx BeLLecTs XXX
BceneHve HOBbIX BUAOB pacTeHWi XXX
BceneHue ¢ounbTpaTopos 6eHToCa XXX
Obuee KonnyecTso 6annos 12 1 7
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cudUKaL MM Pa3BUTUA BbiCLUEN BOAHOM PacTUTENbHOCTU, B TOM YUCIE NOABAEHUN
M MacCOBOM PasBUTUM HOBbIX BUAOB pacTeHuit (Najas marina, Vallisneria spiralis),
06pacTaHMM T’MAPOTEXHUYECKNX OOBEKTOB M CUCTEM BOAOBOAOB, 3aUNEHUMU U 0BMe-
JIeHUM 03ep, NePUOAMYECKON MACCOBOI rMbBen HeKOTopPbIX opraHmMamoB. OgHako,
6blIM OTMEYEHbI U NONOKUTE/IbHbIE A1 SKOCUCTEMBI ABNEHUSA, K KOTOPbIM MOYKHO
OTHECTU: yBeInYeHMe BOAOOOMEHa, OrpaHMYMBaloLLEee LBETEHME GUTOMNNAHKTOHA,
noAaepKaHue Weno4Hon peakumm soabl (pH Bbiwe 8,3), cnocobcTayloLLee CBA3bI-
BaHUto pocdopa ¢ KapboHATAMM U CHUMKEHUIO €ro PO B 3BTPODUPOBAHUM, Bbl-
COKMI TeMN MUHepanM3aL MM OpraHMYecKoro BelLecTsa (0CO6EHHO B IOTUYECKMX
3/IEMEHTaxX CUCTEMbl — KaHasax), MHTEHCUBHOE Pa3BUTUE BEHTUYECKUX U Nepudm-
TOHHbIX GUALTPATOPOB U ceamumeHTaTopoB (Dreissena polymorpha, Sinanodonta
woodiana, Plumatella emarginata).

MMAapo3KonorMyeckas OLEHKA BK/IOYAET PAJ, OCHOBHbIX COCTaBAAMLLMX BO3-
OeNCTBMA TEXHOreHHbIX GAKTOPOB HA TaKMe BaXKHbIe XapPaKTEPUCTUKM KaK 3KOJO-
ro-CaHUTapHbIE XapaKTEPUCTUKM KauecTBa BOAbl, BUONPOAYKTMBHOCTb, COCTOSHUE
nonynaunin peaknx U oxpaHsemblX BUAOB PACTEHUIN U XKMBOTHbIX, BEPOATHOCTb
6MON0rMYECKNX MOMEX B BOAOMO/b30BAHUN, TMAPONAPA3UTONOMMYECKYHO, TOKCU-
KOMIOTMYECKYIO U PaaN03KON0rMYEeCcKyo cuTyaumto (PomaHeHKko u ap., 1990).

LlenecoobpasHo BblAENUTb OTAENbHbIE TPYNMbl GaKTOPOB, CrpyNnNMpPoBaTh BO3-
MOMHble BO3AEMNCTBUA, NMOCKObKY OHM 3HAYMTE/NIbHO PA3/IMYalOTCA KaK MO CBOEM
npupose, Tak 1 No xapaktepy. Takux 6710K0B MOXKET bObITb BblAeNEHO YeTbipe: 1) Bo3-
OeNCcTBUA, CBA3AHHbIE C U3MEHEHUSMU TUAPOXMMUYECKUX XaPAKTEPUCTUK; 2) BO3-
AeNcTBUA, CBA3AHHbIE C USMEHEHUAMM M'MAPOANHAMUYECKUX XaPaKTEPUCTHK; 3) BO3-
OENCTBUA, CBA3AHHbIE C NOBbILEHMEM TeMNEePaTypbl BOAbI U 4) BO3aeNcTBUS 0bLLero
WH}KEHEePHOro XxapaKTepa. bansbHas oueHKa nNpeanosiaraeT yyeT BEPOATHOCTM Npo-
ABJIEHMSA, 3HAYMMOCTU U CUJTbI TOTO UM MHOTO GAKTOPa B AAHHbIX YC/IOBUSAX.

Mpu oLeHKe BEPOATHOIO BO3AENCTBUA, CBA3AHHOIO B YBEJINYEHUEM MOLLHOC-
™1 ASC (co3gaHue BToporo aHeprobnaoka XAIC), 6blM BblCKa3aHbl onpeaeneHHble
rMNoTesbl, NONOXKEHHbIE B OCHOBY AasibHEMLWMX OLeHOK (MpoTacos.., 34aHOBCKUN,
2001; Protasov, Zdanowski, 2003). Mo nepBomMy rMApPOXMMMYECKOMY BIOKY OHMU
CBOOUANCDH K cneaytowemy. Mpu yBenmyeHnn mowwHocti AIC BO3MOMKHbI U3MEHe-
HUSA OCHOBHbIX 2UOPOXUMUYECKUX roKazamesnel: pexmma pacTBOPEHHbIX ra3os,
COMEpP’KaHUA OPraHNYECKOro BELLECTBA, OMOreHHbIX 3/1EMEHTOB, PACTBOPEHHbIX
conieit. MoBbllWEHNEe MUHEPAM3ALMM BOAbI, HEU3OEKHOE MPU UCTIAPEHUU MOXKET
OKa3blBaTb 3HAYUTE/NIbHOE OTPULATENIbHOE BO34eNCTBME Ha IKOCUCTEMY, €CIN He
6yayT NPOBOAUTLCA MEPONPUATUSA MO YCUIEHUIO BHELLHEro BOA00OMEHa. BbICOKMIA
ypoBeHb pH ByaeT MeTb YyCTOMYMBLIN XapaKTep NpU CyLLECTBOBAHUMN BO4OEMA-0X-
NaANTeNs KaK cieacTBMe 4OCTaTOYHO BbICOKOTO YPOBHA POTOCUHTETUYECKOM aKTUB-
HOCTW pacTeHWA, B NEPBYIO 0UYepeb BOAOPOCAEN NNAHKTOHA. /1A 3KOCUCTEMbI 3TO
He byaeT UMeTb OTpULATENbHOTO 3ddEKTa, CKopee HENTPAIbHbBIA U MMHUMA/IbHbIN
NONOXKUTENbHbIN 3DDEKT, MOCKONBbKY OTHOCUTENBHO BbICOKME 3HaYeHUA pH (bonee
8,3) NPUBOAAT K CHUMKEHUIO PeUMKANHTa pocdopa, ero 4eNOHMPOBAHMUIO B LOHHbIX
OT/NIOXKEHMSAX, CBA3bIBAHUIO C KapboHaTamMu. ITO CHUMNKAET CKOPOCTb BO3MOXKHOIO
3BTPODMPOBAHMSA, YTO ABAAETCA B BbICOKOW CTENEHWN MONOKUTENbHBIM 3P dEKTOM
ON19 SKOCUCTEMDI.

MoBbllEHWEe HAarpy3KM Ha BOAOEM-0X1aaUTENb NPUBEAET K USMEHEHUSAM ras3o-
BOrO peXnma, B NepBylo oyepesb PacTBOPEHHOIO KUc/iopoaa. B nepuoabl HeBbI-
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Tabnuya 5.1.2. OugHKa 3K0N0rnyYeckoro adpdekTa * M3MeHeHUN rMapPOXMMUYECKUX
XapaKTepUCTUK B Bogoeme-oxnaautene (610K 1).

SddekTbl
Xapakrepucrkm Monoxu- | Helttpanb- | OTpuua-
Te/IbHbI HbIi TEeNbHbIN

1.1. MNosbiweHe MMHepanu3aLmmn Boapl 1
1.2. NosbiweHne 3Ha4eHn pH 1 1 2
1.3. CHuKeHMe pocTynHocTv dochopa Kak BMoreHHOro BeLwecTsa
1.4. MNoBbILEHNE KOHLEHTPaLUMM KUCA0POAA B NOBEPXHOCTHbIX
CNOAX BOAbI 2
1.5. CHUXKeHMe KOHLEHTpaLmMmn KMcnopoaa B NPUAOHHbIX CI0AX 3
1.6. HakonneHne opraHMYeCcKoro BeLEeCTBa B 30HaX aKTUBHOTO
npoAyuMpoBaHua 3
Cymma 6annos 6 2 8

* 3necb U Janee NpuHATa TpexbanNbHasA WKana oueHkn: 1 — cnaboiit apdekT, 2 — cpegHuin, 3 —
CUNbHbIN.

COKMX eCTeCTBEHHbIX TemnepaTyp (3MMHUIA, OCEHHWUIN, paHHe-BeCEeHHW) rasoBbli
peXUM ANA rMAPO6UMOHTOB ByAET yNydyllaTbCA 3a CYET YBE/IMUYEHUN LMPKYAALUN
BOAbI, TYPOYAM3aunmM NOTOKOB, POTOCMHTETUUECKOM aKTUBHOCTM PacTEHUI, YMEHb-
LWEeHWS UKW OTCYTCTBUS NIe40BOr0 NOKPOBA. DKONOTMUYECKUIN 3PPEKT MOXKHO oue-
HWUTb KaK NOIOXKMUTENIbHBIN. B TO }Ke Bpems B NPUAOHHbIX C/TOAX BOAbI KNCNOPOAHbIN
PEXUM MOMKET YXYALMTLCA B Tensoe Bpems roga B CUJY CHUMKEHMA PacTBOPU-
MOCTU KMCNOPOAa, TEPMUYECKOW CTpaTUPUKALMKM, NOBbILEHNA OECTPYKLMOHHOMN
AKTUBHOCTU [OHHbIX OPraHu3moB. Takon 3PEKT MOXKHO OLEHWUTb KaK oTpuua-
TENbHbIN.

MN3meHeHUs B yCNOBUAX 0BUTAHMA TMAPOBMOHTOB B aCNeKTax rasoBOro Pexu-
Ma, pH cpeabl, HaKoONNEHUA OpraHUYECKUX BELLECTB, AOCTYNHOCTU BUOreHHbIX Be-
LLECTB, TO €CTb PA3/INYHBIX TMAPOXMMUYECKUX NOKa3aTenen byayT U3MeHATbCA Kak
B CTOPOHY MONOXKUTENbHOTO 3ddeKTa, Tak U oTpuuatenbHoro (Tabn. 5.1.2). Hamnbo-
Jlee HeXKenaTtesibHble UM AaXKe OnacHble A1 3KOCUMCTEMbI ABJIEHUS — 3TO 3BTPO-
durpoBaHMe, HaKoNIEHME OpPraHUYECKUX BEWECTB, AedULUT KUCA0pOoaa.

3abop BOAbl AN OXNAXKAEHWA KOHOEHCAaTopoB M cHpOC MOJorpeTbiXx BOA,
SHEProcTaHUMIA NPUBOAUT K U3MEHEHUAM 2UOPOOUHAMUYECKUX ycao8uli B BOSO-
eme-oxnaautene, 4yto onpegenser adpdeKT no atomy 610Ky dakTopos. Mosbiwe-
HWe BHYTPEHHero BoAoobMeHa — MONOXKUTENbHOE ABNEHUE ANA BCEW dKOCUCTe-
Mbl. MOBbILLIEHWE CKOPOCTU TEYEHUA B NOABOAALLEM U OTBOAALLEM KaHANAX TaKKe
MOXET PacCMaTPMBATBLCA KaK MOOXKUTENIbHOE AB/IEHUE, NOCKO/IbKY B JIOTUYECKUX
ycnosuax Gopmunpytotcs U GyHKUNMOHUPYIOT peodursibHble 6MOLEHO3bI C BbICOKOM
OECTPYKLMOHHOW aKTUBHOCTbLIO, O4HAKO yBeNMYMBaeTca ApudT opraHn3moB, Hapy-
watoTca 6uoTonbl nepudutoHa u 6eHToca. MNosbiweHMe obwero 6UOTONNYECKOTO
pa3Hoobpa3uns, NosaBAEHME SKOTOHHbIX 30H HA FPaHMLAX NOTUYECKUX U NEHTUYEC-
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Tabnuya 5.1.3. OueHKa 3KON0rMYecKoro adpdeKkTa U3MmeHeHU rmapoanHaMUYECcKUX
XapaKTePUCTUK B Bogoeme-oxnagutene (610K 2).

SbdekTbl
XapaKTepucTHki Monou- Helttpansb- OTpuua-
TeNbHbIN HblIl Te/NbHbIN
2.1. MoBblWweHWe BHYTPEHHEro BogoobmeHa 3
2.2. MNoBblLWEeHNe CKOPOCTU BOAbI B MOABOAALLEM U OTBOAA-
Lem KaHanax 3 1 1
2.3. MNoBbiLeHWe BUOTONUYECKOTO Pa3HOOBPa3wWsA No rmapo-
AnHammYeckum dakTopam 3
2.4. PaclumpeHue 30H TEPMUYECKOrO BO3JENCTBMA 3a cHeT
MHTEHCUOUKALMM LIMPKYNALMM OXTaNKAAIOLLNX BO, 2 2
2.5. YBenmuyeHue obbema BoAbl, NPOXoAsLLEl Yepes cucre-
Mbl OX/TAXKAEHNA 2
2.6. Bo3pgeicTeue TeYeHU Ha AOHHbIe BMoTONbI
2.7. Co3paHue ycnoBuii Ans passuTua peodusibHbIX BUAOB 2
Cymma 6annos 15 1 6

KUX CUCTEM TaKXe MOXKHO PacCMaTpMBaATb KaK NONOXKUTENbHOE ABNEHWE ONA KO-
CUCTEMBI.

YBesnyeHne UMpPKYNSALMOHHBIX MOTOKOB ByAeT paclumpaTb 30HbI NOAOrpeBa,
BOB/IEKATb B HMX BO/blUME 06BEMbI BOAbI C OPraHNU3MaMM MNAAHKTOHA, PacLUMPATb
30Hbl AHa, UCMbITbIBAOLME TEPMUMYECKOE BO3aelicTBUE. Ponib 3TOro gpaktopa mox-
HO OLEHMBATb M KaK NOJIOKUTENbHYIO, N KaK OTPULLATENbHYIO.

BeegeHne Ha ASC [ONOAHUTENBHBIX MOLLHOCTEM NPUBOAUT K YBENUYEHUIO
06bEMOB BOAbI, MPOXOAALLMX YEPE3 CUCTEMbI OXNANKAEHUA U TEXBOAOCHAOKEHUS,
YTO C OAHOW CTOPOHbI, OKa3blBAeT OTpULLATENIbHOE BAUAHWE HA Pa3BUTUE CUHe-
3e/1eHbIX MNAHKTOHHbIX BOAOPOC/AEN (NONOXKUTENbHbIN 3GPEKT NpU STOM CBA3aH
C YMEHbLUEHMEM BEPOATHOCTU TMNEPNPOAYKLMN NPU «LUBETEHUN» BOAbI MMEHHO
3TMMM BOZOPOCIAMM), C APYrOit — CNOCODCTBYET yBEANYEHUIO TMBENU 300N1aHK-
TOHa, MONOAM Pblb B TEXHUYECKMX cucTemax (oTpuuaTenbHbil 3ddeKT). Yeenmye-
HUe rMAPOANHAMUYECKMX BO3LENCTBUIN MOXKET NPMBECTU K PA3MbIBAHMIO FPYHTOB,
pecegMmMeHTaLMKN B3BeCEN, HapyLweHUo BUoTonoB 6eHTUYEeCKMX opraHM3mos. Ta-
KMM 06pa3om, Ha OCHOBAHWWM 3KCMEPTHbIX OLEHOK MOXHO CAeNaTb 3aK/toyeHune,
yTO 60/IbLIAA YaCTb U3MEHEHWUIN B TMAPOANHAMUYECKOM PEXMUME HE BbI3OBET OT-
puuatenbHoro addeKkta B aKocMcTeMe Bogoema-oxnagutens, bonee Toro, MOXHO
0XKNAaTb NONOKMUTENbHbIN 3ddeKT (Tabn. 5.1.3).

B Bogoemax-oxnaautenax GpakTopom, Hambonee BaXKHbIM B 3KONOTMYECKUX
npoueccax, ABAAETCA mepmuyecKkuli, CBA3aHHbIN CO cCOPOCOM MOJOrpeTbiXx BOA
(6nok 3, Tabn. 5.1.4). Kak noKa3sbiBaeT NPaKTUKa 3KCNAyaTal MM BOAOEMOB-0X1aau-
Tenei, NoKanbHbIE M Pa3IMYHbIE MO BPEMEHM NoAbEMbI TEMMepPaTypbl Npu paboTe
ogHoro, a Tem 6onee 2 sHeprobaokos Bbiwe 30 °C BnonHe BeposTHbI. MoBbiWeHe
TemnepaTypbl BOAbI MPUBOANT K CHUMKEHUIO PaCTBOPUMOCTM KMCAOpPOAa B BOAE,
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NOBbILLIEHNIO NOTPebNEHUs KUcnopoaa rmapobnoHTaMu. 3HauMTelbHOE NoBbILWe-
HWe TemnepaTypbl NPUBOAMUT K rnbenn ruapobnUoHTOB OT NPAMOro TENIOBOFO BO3-
nencreus.

M3MeHeHne TePMUYECKOrO peXnMma B CTOPOHY MOBbILWEHUS TemnepaTypbl B
BOA0EMAX-OX/1IAAUTENAX CNOCOOCTBYET BCENEHUIO W PACMPOCTPAHEHUIO BUAOB-
TepmodunnoB, BKAOYAA cybTponnyeckne n Tponuyeckme BUAbI *KUBOTHbIX U pacTe-
HWIA. M0 3KONOTMYECKMM XapaKTEPUCTUKAM BCEIEHLLbI Pa3/INYHbI, Pa3HOO6pPa3eH m
3KoNorM4ecknin apdekT nHBasnn: Hanpumep, ¢ BceneHnem GbUNLTPATOPOB CBA3aH
NoNOXUTENbHbIA 3PPEKT, BOAOPOCAEN MNAHKTOHA — OTpULATENbHbIN, MOCKO/b-
KY OHW MOFYT CTaTb MPUUYNHON «LIBETEHUA» BOAbI B YCA0BUAX, HebnaronpmaTHbIX
Ana abopureHHbIX BMAOB; BbiCLUME BOAHbIE PacTeHMA MOryT 06pa3oBbiBaThb 3Ha-
YnTeNbHbIE MO NJOTHOCTM 3aPOCAK, CO34aBaTb BUoNorMyeckne nomexm. KoHTypo-
6MOHTHbIE BOAOPOC/IU-TEPMODUbI, KaK NPaBMIO, AAOT OTpULATENbHbIN 3ddEKT,
MOCKO/IbKY OHW aKTMBHO NPOoAyuMpytoT 6onbluMe KOAMYecTBa OpraHUYecKoro Be-
LLecTBa, BbI3bIBalOT BMonomexu B paboTte HacocHoro o6opyaoBaHus. MNosbllweHne
TemnepaTypbl MOXKET NPUBECTM K NOABAEHMIO HOBbIX NAPA3UTUUYECKMX U NATOrEH-
HbIX BUAOB OPraHM3MOB.

MpeAnocblikaMu BCeNEHUA HOBbIX BUAOB B BOAOEMbI-OX/1Ia4UTENN, B TOM YUC-
Ne n B Bogoem XmenbHuukon A3C, ABAAIOTCA UX CBOEOOPA3HbIN TEPMUYECKUI pe-
KMM U OTKPbITOCTb 4151 Pa3HOOBPA3HOMN XO3AMCTBEHHOM AeATENbHOCTM YENOBEKA,
BO34EeNCTBME HEKOHTpOMpyembix GDaKTOPOB NPUMPOAHOro xapaktepa. B nepuog,
uccneposaHnii 2007—2010 rr. 6bI10 OTMEYEHO BCEEHUE HECKONIbKUX BMOOB —
6ecno3BoHOYHbIX M Bogopocnel (Cunaesa n ap., 2009).

JNletom 2006 r. B nepudutoHe bbl 0OHAPYKEH PaKYLLIKOBbIN pavyok Tyrrheno-
cythere amnicola donetziensis. Mo gaHHbiMm J1. Haropckolt (MHcTUTyT 300n0rmn AH
Benapycu, onpeaeneHne Buaa ee xe), sBug obutaet B 60s1ee 0MKHbIX WNPOTax oT
Cepbun n XopsaTuu go Apana, B benapycu He 3aperncTtpmpoBaH, AaHHbIX Mo YK-
pavHe HeT.

B okTabpe 2007 r. B nepudmToHE BNepBbie 6blIv OTMEYEHbI NOAUMbI NPECHO-
BOAHOM meay3bl Craspedacusta sowerbii. Megy3ongHas ctagusa C. sowerbii B nnax-
KTOHe 06HapyeHa He 6bls1a. B 2008 r. B NoABoAsLEM M OTBOAALLEM KaHaax bbina
obHapyKeHa anatomoBan Bogopocnb Pleurosira laevis (Ehrenberg) Compere (leH-
Kan, ApmoweHKko, 2009), 3To NnepBas Haxo4Ka AAaHHOIo BMAa B MPECHbIX BOAOEMax
(doTo Ha uBeTHOI BKAelike J1.M. ApmolieHKo). B utoHe 2009 r. Ha oTKocax NoABO-
OALLEero KaHana snepsble B Bogoeme bblia 06HapyKeHa 3eseHan HUTYaTaA BOLO-
pocnb Chaetomorpha henningsii P. Richt. B Knumatuyeckoi 30He, rae pacnonoxKeH
Bogoem-oxnaguTenb XAIC (Ha rpaHuue JlecocTenHoi 1 Monecckol 30H) 3ToT BUA,
paHee He OoTMeYanca. Yke B cepeguHe mnona bonblume CKONAEHUA HUTYATLIX BO-
Jopocnei 6b11M OTMEYEHbI HA BPALLLAKOLLMXCA CeTKAX 6/104HbIX HACOCHbIX CTaHLLMM
(BHC) XA3C, 7. e. 3TOT BMA ABAAETCA areHTOM bronomex B BogocHabkeHum A3C. B
ceHTAbpe 2010 r. Ha menKkoBoAbAX 3anagHoro (rybuHa 0,4 M) M BOCTOYHOTO (rny-
6uHa 0,7—1,0 m) paioHoB Bogoema-oxnaautens XASC obHapyKeH paHee He oOT-
MEUaBLUMICA BMA BbICLUMX BOAHbIX pacTeHUit — Haaga mopckaa (Najas marina).
Buz BCTpeyaeTca B OCHOBHOM B CO/IOHOBATOBOAHbIX Bogoemax, B Mosiecckon 30He
n JlecocTenu BCTpeyaeTcs pesKo. Becbma BepoATHO, MOXKET OKasblBaTb bBuonome-
XM, NOCKOJIbKY ee TIOMKKUe cTeban MOryT NepeHoCUTLCA TeYeHMEeM MO NoABOAALLe-
My KaHany K BHC. B ceHTABpe 3TOro e roga Ha ypese BoAbl B BOCTOYHOM palioHe
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BOAOEeMa-oxnaantensa 6oin otmedeH poros Jlakecmana (Typha laxmannii Lepech.) ¢
nnotHocTbio Ao 10 noberos / Mm% Bua WMpPOKO pacnpocTpaHeH B BogOemMax cren-
HbIX PalioHOB YKpaWHbI, COpaanyecKkn BcTpedaeTca B J/lecoctenu 1 Ha tore Mone-
cbA (banawos, MapaxoHcbKa, 1977).

MaccoBoe pa3sutue rybok Eunapius carteri (Bowerbank) (Porifera, Spongilli-
dae), Hanbonee peakoro B Bogoemax YKpauHbl (Tpblanc n ap., 2009), Ha ruapoTex-
HUYECKUX COOPYKEHUAX (onopbl MOCTOB, 6eToHHble noBepxHocTn BHC) Bnepsblie
oTmeyeHo B 2006 1., a 8 2007 1 2008 rr. rybKku cTanu 34ecb Og4HUM U3 LOMUHAHTOB
B NepudUTOHE, B NETHUI NEPMOL, TOKANbHO BbITECHAM Ha CybCTpaTax ApencceHy.

BptoxoHorune monntocku Theodoxus euxinus (Clessin) BnepBsble 6blan Hall4eHbl B
ntonie 2006 . B OXKHOW YaCTM OX1aguTens, Ha Aambe, orpaHMYMBalOLLEN BOAOEM OT
3aTon/JIeHHOM Nombl p. THUANOM Por B Npuype3HoM 30He Ha KaMHAX (AHUCTPATEHKO
n ap., 2007), NOBTOPHO 3TN MOJIZIIOCKM B BOAOEME HalAeHbI He bblan. PacnpocTtpa-
HeHbl B ceBepHOM [MpnuepHomopbe. bptoxoHorne monntocku poaa Ferrissia Walker
(BceneHeL, amepmnKaHCKOro NPOUCXOXKAEHUSA) B oxnaguTene XAIC Bnepsble Hanae-
Hbl B utone 2007 r. B nepuduToHe n 6eHToce (AHMUCTPATEHKO 1 Ap., 2008), B OCHOB-
HOM B coobLecTBax c ZOMUHUPOBaAHUEM ApeincceHbl. B utone n oktabpe 2007 r.,
nosxe n B ceHTAbpe 2008 r., B nepudntoHe 06HapyKeHbl BPIOXOHOTME MOTOCKM
aMepMKaHCKOro npoucxoxaeHua poaa Planorbella Haldeman, 1843.

MoBbiWeHWe TeMnepaTypbl NPMBAEKAET BOAOMAABAIOWMX NTUL, B TOM Yucie
W NepenieTHbIX, B X0N04HOe Bpemsa roga. MHorve ns HUX ABAAIOTCA NPOMEKYTOY-
HbIMW X03AeBaMK NapasunToB. CBoel TPopMYECKON aKTUBHOCTbIO OHW MOTYT MOBbI-
CUTb 0BLLYIO CKOPOCTb YTUAN3ALMMN OPraHUYECKUX BELLLECTB B SKOCUCTEME, OQHAKO
W NPUBHOCAT AOMNONHUTENbHbIE BUOTEHHbIE 3/IEMEHTDI.

MoBbllLEHWE TEMNEPATYPbI, B OCOOEHHOCTU B HECTAabWIbHOM, HEMPEACKAa3yemMo
nepemeHHOM peXxnme, BCesieHne HOBbIX TEPMOPUIbHBIX BUAOB MOMKET NPUBECTM K
3IMMUHUPOBAHMIO abOPUreHHbIX BUAOB r'MAP06MOHTOB. NoBbIWEHUE TemnepaTy-
pbl NPUBOAMUT K YCKOPEHUIO XMMUYECKUX U BUOXMMUYECKUX PEaKLMIA, NOBbILLIEHNIO
CKOPOCTM MeTabo/IM3Ma, NOBbILWEHUIO 06LLEro YPOBHA 060payMBaEeMOCTH Bellec-
TBa, YTO MOXKET PAacCMaTPMBATLCA KaK MNONOXKUTENbHbIN 3QPEKT ANA SKOCUCTEMDBI.
Mpy NOBbILWEHUN TemnepaTypbl YCKOPAOTCA MPOLECcCbl PasBUTUSA OPraHW3MOB,
YBE/IMUYNBAIOTCS TEMMbI OTMUPAHUA OPraHNU3MOB C KOPOTKUMM KU3HEHHBIMM LLUK-
NaMM, NPOUCXOAMUT BTOPUYHOE 3arpsa3HeHue. YBennunsaetca obuee buotonmnyec-
Koe pa3Hoobpasue B CBA3M C yBEAMYEHWEM AMANA30HA TeMMepaTyp, NOABIEHNEM
30H B Pas/IMYHON CTENEHU NOABEPKEHHbIX TEPMUYECKOMY BAUAHUIO, YTO MONKET
paccMaTpMBaTLCA KaK NOIOXKUTEIbHOE ABEHME.

CnepyeTt OTMETUTb, UTO MHOTME KaK MO3UTMBHbIE, TaK U HEraTUBHbIE ABAEHUSA
TEPMMUYECKOTO BO3LENCTBUA HEMOCPEACTBEHHO CBA3aHblI C BMONOTMYECKMMU AB-
NEeHNAMU: NOABAEHWE U Pa3BUTUE TEPMODUNBLHBIX BUAOB, YCKOPEHUE KU3HEHHbIX
LMKNOB, NOBbIWeEHWE YPOBHA meTabonmsma u T. n. KatacTpoduuecknin xapaktep
MOET UMEeTb OTMMPAHUE OPraHM3MOB MPU IKCTPEMA/IbHLIX TEMNEPATypax, Tem
6os1ee, YTO 3TOT NPOLLECC HOCUT XapaKTepP LLENMHOMN PeaKLumn, MOCKOIbKY OTMUpPAHMeE
OpPraHNM3moB BCNeACTBME TEPMMUYECKOTO BO3AENCTBMA BNeYeT 3a coboit HaKkone-
HWEe OpPraHMYecKUX BELLECTB, ero Pas/oXKeHue, To ecTb NoBbieHMe baKkTepuanb-
HOWM [eCTPYKUMOHHOW aKTUBHOCTU. 3TO, B CBOIO o4yepenb, MPUBOAUT K aeduumty
KMCI0POAa U, Kak cieacteue, rubenm opraHM3aMoB yKe oT Aeduumta Kucaopoga.
MHTerpanbHan oueHKa TEPMUYECKOrO BO3AENCTBMA NOKA3bIBAET, YTO HErAaTUBHbIX
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Tabnuya 5.1.4. OugHKa 3Konornyeckoro apdekTa MU3SMeHeHUn rMapoTepPMUYECKUX
XapaKTepUCTUK B Bogoeme-oxnaautene (610K 3).

I deKTbl

XapaKrepuctukm Monoxu- | Helttpans- | OTpuua-

TEeNbHbIN HbIi TEe/bHbIN

3.1. CHMKeHMe pacTBOPMMOCTH KMCcaopoaa

3.2. Nos.blweHWe noTpebneHns KMcnopoaa rMmapobroHTamm
3.3. BceneHue 1 pas3sutue BUA0B-TepMOOUIOB

3.3.1. dunbTpaTopbl M CEANMEHTATOPbI 3
3.3.2. Bogopocnu nnaHKToHa

3.3.3. Bogopoc/IM-KOHTYPOBMOHTbI

3.3.4. MNaToreHHble MUKPOOPraHM3Mbl, MaPasuUTbI

3.4. BbICOKaa YMCNEHHOCTb BOAOMNIABAOLWMX NTUL, B XON04HOE
Bpems roga 1 1

3.5. 3IMMUHUPOBaHWE abopUreHHbIX BUO0B 1
3.6. YckopeHve 060paunBaeMocTu BeLLLecTsa
3.7. YBenunueHve Konm4yecTsa reHepauuii ruapobroHTos 1 1
3.8. YcKopeHWe OTMUPaHNA KOPOTKOLMKNOBbIX Gopm
3.9. OTMMpaHKne opraHM3MOB NPW IKCTPEMA/IbHbIX TEMMepaTypax 3
3.10. YBenunueHue 61Motonmyeckoro pasHoobpasms 3
Cymma 6annos 11 3 18

addeKkToB HonbLIE, YEM NO3UTUBHbLIX (Tabn. 5.1.4). Kpome Toro, BasKHbIM ABNSAETCA
«noporoBbli addeKT», Koraa npu TemnepaType 6onee 30 °C MOXKHO OXKMAATb 3Ha-
YynuTeNbHble HeraTUBHbIE U3MEHEHUA B rTMAPOBMOLEHO3aX.

PaccmoTpym panee Bo3aeMcTBUA 06WE20 UHIHEHEPHO20 Xapakmepa, Kyaa
cnepyeT OTHECTU Pa3InYHble GAKTOPbI, CBA3AHHbIE C MHXXEHEePHbIMU paboTamu no
CTPOUTENLCTBY, 3aMyCKy, HafagKe 3HeprobaokoB U T. n. (Tabn. 5.1.5). BO3MOKHbI
pasfMyHble BO3AENCTBMA HA TMAPO3KOCUCTEMbI, B TOM YMC/e CyYaliHble, NPAMO
He CBfA3aHHble C BOAONOAb30BaHWeEM. [epnog Hanaaku nobbix arperatos Bcerga
CBfI3aH C onpeaeneHHON HecTabunbHOCTbIO PaboTbl, HenpeacKasyembiMM, Hene-
PUOAUYECKMMU, UMIMY/IbCHBIMW BO3LENCTBUAMM Ha OKPYKAIOLLYHO CPeay: BO3MOMK-
Hbl KonebaHna TemnepaTypbl, CMbIBbl B BOLOEM 3arpA3HAIOLLMX BELLECTB C MPOMI-
/I0WA0K, 33/1N0Bble BbIOPOCHI PA3/INYHbIX, B TOM YMC/E TOKCUYHbIX BELLECTB.

BeeaeHMe B CTPOMN 3HEProb10KOB YBEIMUMBAET MACLUTAObl TEXHUYECKMX BUO-
TOMOB ANA TMAPOBUOHTOB, MPOUCXOAMUT BO3PACTAHME YAE/IbHOTO BECa TEXHOreHHOM
CoCTaBAnsAtoLLEeN B TexHO-3KocucTeme. Cloga BXOAAT UMPKBOAOBOAbLI U TEXHUYECKME
TpybonpoBoAbl, KAMepbl HACOCHbIX CUCTEM, PELUETKWU, CETKU, PUALTPbLI, Pa3and-
Hbleé 3/1eMeHTbl T’MAPOCOOPYKEHUIN U T. N. B uenom ysennyeHve 6MOTONNYECKOTO
pa3Hoobpa3unsa 3a cYeT TEXHOreHHbIX BMOTOMNOB C/eayeT pacCMaTPMBaTb KaKk Noso-
UTeNbHOE AB/IEHUE ANA TeXHO-3KocucTembl. OAHAKO, Pa3BMBaAACb B 3TUX HOBbIX
6uoTonax, opraHn3mbl ByayT co3naBaTb 4ONONAHUTENbHbIE BUONOMEXM B IKCMYa-
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Tabnuya 5.1.5. OueHKa 3Konormyeckoro a¢ppeKTa ot BO3AENCTBUNN
06Lero MHKeHepHOro xapakTepa (610K 4).

IddeKTbl
XapaKTepuctukm MoNONM- 3 3 Otpuua-
o HemTpanbHbiin o
TeNbHbIN TeNbHbIN
4.1. O6Luee NoBbILEHWE UHKEHEPHOM aKTUBHOCTU 3
4.2. HectabuibHOCTb pasNnyHbIX BO3AENCTBUN B
nepuoa, CTPOUTENbCTBA U HanaaKu 1 3
4.3. HoBble 61oTonb! Ans rmapobmMoHToB 3 1 3
4.4, AKKyMyNALMA BELLECTB C HEraTUBHbIM AeNCTBU-
eMm (TAXKe/ble MeTanbl, PaANOHYKINAbI) 2
Cymma 6annos 3 2 11
Tabauya 5.1.6. O6wan oueHKa BosgeicTana ASC no 4 6aokam.
IddekTbl
XapaKTepucTnku Monoxu- | Heltpans- | OTpuua-
Te/bHbIN HblIli TeNbHbIN
1. Bo3geicTams, CBA3aHHbIE C USMEHEHUAMMU MMAPOXMMUYECKUX
XapaKTepUCTUK 6 2 8
2. BosgeicTaums, cBA3aHHbIE C USMEHEHMAMU rtMAPOAVHAMUYEC-
KNX XapaKTepUCTUK 15 1 6
3. Bo3aeicTBuA, CBA3AHHbIE C MOBbILEHWEM TEMMEPATYPbI BOAbI 11 4 18
4. Bo3aelcTBmA 06LLEro MHKEHEPHOTO XapaKTepa 3 2 11
06Lwan cymma 6annos 35 9 43

Taumm o60pya0BaHMA INEKTPOCTAHLMI, YTO ABNAETCA KpaliHe oTpMLaTeNbHbIM 3¢-
dekToMm.

BO3MOKHbI U HEOBXOAMMbI MEPONPUATMA MO CO34aHUI0 BUOMO3UTUBHbIX
KOHCTPYKLWI B BUZE UCKYCCTBEHHbIX PUPOB B MECTaX aKTMBU3aLMKM NPOLLECCOB Ca-
MmoouneHua. TakKe 06a3aTenbHO caegyeT yuuTbiBaTb BO3MOXKHYIO BUONO3UTMB-
HOCTb MPU MPOEKTUPOBAHMM TMAPOCOOPYIKEHUIA.

MpuBeaeHHbIE BbiLE OLLEHKN NOKa3bIBaOT, YTO BO3AENCTBUA KaXKA0M U3 rpynn
MOTYT BbITb KaK OTPULLATENbHbIMW A8 BCEM TEXHO-3KOCUCTEMbI, TaK, U NOJIOXKMN-
TeNbHbIMK (Tabn. 5.1.6).

dopmanbHO KOMMYECTBO NOMOXKUTENbHbIX 3bdeKkToB (35) ¢ HelTpanbHbIMK
(9) noutn paBHO oTpuuaTenbHbiMm (43), ogHAKo cneayeT NpeaocTepedb OT BbiBO-
[0B 0 6e3yC/I0BHON «KOMMEHCaUMn» HeraTUBHbIX BAUAHUIA MO3UTUBHbIMU. Mpu-
BeAEHHbIe OLEHKMN NOKa3bIBalOT B KaKMX HanpaB/ieHUAX NexKaT BO3MOXKHOCTM Mo-
BbILWEHMA NO3UTUBHbIX 3GDEKTOB 1 B KAKUX — CHUMKEHME HeraTUBHbIX. Hanpumep,
BO34ENCTBUA r’MapoAnHaMmnyeckoro 6aoKa moryT 6biTb 60/1ee NO3UTUBHBIMU, YEM
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HeraTMeHbIMKW. OMACHOCTb HEraTUBHbIX BO3AENCTBMI B 6ONLLLON CTENEHM 3a10Ke-
Ha B 6/10Ke TepMMNYECKOro BO34ENCTBMA, B FTMAPOXMMUYECKOM B/10Ke — B acnekTe
BO3MOKHOIO MOBbIWEHNA 3BTPOOUPOBAHMUA, YXYALIEHUN KUCNOPOAHOTO PEXMMA.

JanbHelwmne nccnefoBaHMA yKe Nocae BBEAEHMA B CTPOM BTOPOro aHepro-
6n10Ka XA3C B 2004 r. NO3BONAIOT OLLEHUTb BEPHOCTb OLEHOK U MPesnonoKeHUM
(cm. cooTBeTcTBYIOWME pasaenbl 4aHHON moHorpadun).

PaccmaTtpuBas BAMSHME TMAPOXMMUYECKMX PaKTOPOB, CAeayeT OTMETUTD, YTO
HEeKoTopble U3 HUX, Npeanosaraemoe BAUAHWE KOTOPbIX OblN0 BEMKO, TaKOBbIM
He OKas3asiocb, B TO }Ke BpPems, HeKOTopble GaKTopbl He Bblan yuTeHbl. Tak, NOBbI-
WeHWe MUHepann3aLmm Npu Bo3pacTaHUM TeEMNEPATYPbl U yBEINYEHUN UChape-
HUA OEeNCTBUTE/IbHO NPMBOAMUT K MOBbLIWEHMIO MUHepaansaummn, Ho B BO XAIC cy-
LLLeCTBEHHOIO M3MEHEHMA 3TOro NokasaTtensa He npousoLwno. Mpu paboTte ogHoOro
3HeprobaoKka MuHepanusauma coctasnana okono 300 mr/gm3, B npu pabote aByx
3Hepro610koB — oKoso 400, B oTAe/IbHbIX paioHax — okoso 500 mr/ams. B onpe-
OEeNeHHON Mmepe onpaBAancA NPOrHO3 CHUMKEHUA COAEPKAHMA KMCA0poaa B Npu-
OOHHbIX CNOAX BOAbl. XOTA 3aMOpPHble ABNEHUA OTMEYEHbI He Obln, coaeprKaHue
KMCI0POAA B KAPKUIM NIETHUI Nepuog, 6bi10 HA FPaHU KPUTUYECKOTO MO OLLeHKaM
ANA pblb0OX03ANCTBEHHbIX BOAOEMOB: HACBILLLEHWNE KMCOPOAOM CHUMKANOCh B NPU-
[OHHbIX cnosx go 70 %.

B NporHo3HbIX oLeHKax bblia CyLecTBEHHO Hey4YTeHa Pob U BANAHMeE cbpocos
C OYUCTHBIX COOPYXKeHU. Hanpumep, Konnyectso noctynueluero pocpopa pocoa-
TOB B BOAOEM B nepsblit (Mpu pabote ogHoro sHeprobaoKa) U BTOpoOW nepuogbl
6b1an 61mM3KMMM — 59 1 53 T/roa, oAHaKo B NepBbIii Nepuoa cpeaHero40B8oiM 3anac
docodopa B Bogoeme 6bin noytn B 4 pasa meHbwe — 3,11 11,6 T, COOTBETCTBEHHO.
O6wwmit 3anac cynbdatoB B BO coctaBnan B nepsbit nepuog 9070 T, a nocTynu-
10 cO cToKamu 3a rog, okono 400 1. Bo BTopon nepuog obwmii 3anac cynbdaToB
HecKosbKo yBennuunncs — o 10400 T, Tak:Ke BO3POC/I0 U KONUYECTBO Cy/ibdaTos,
noctynatowmx co copocamm — 510 T. MOXKHO 3aKAOUUTb, YTO COPOC C OYMCTHBIX
COOPY}KEHUM OKasblBaeT CyLLeCTBEHHOE BAMAHWE HA TMAPOXMMUYECKUI PEXUM
Bogoema. He onpaBaanocb nNpeanonoXKeHue O 3HAYMTENIbHOM POM HaKOMAEeHUA
OpraHMYeCcKoro BeLECTBA B 30HaX aKTUBHOIO NPoAyLMPOBaHMA. B Lesom MOXKHO
CAEeNaTb 3aKN0YEHME, YTO MO FIMAPOXMMUYECKOMY 610Ky HEraTUBHbIN NPOrHO3 Obin
BEPHbIM, XOTA HEKOTOPbIE BaXKHble U3MEHEHMUA HE OblAN YYTEHDI.

Y70 KacaeTca OLEeHOK No rmapoauHaMmnyeckomMy 610Ky, TO 34eCb TaKKe pe3ybTa-
Tbl NPOrHO3HbIX OLEHOK ObINW PA3IMYHbI. BbIYIEHUTb PO/b YBEANYEHNA BHYTPEHHETO
BOL00OMEHA LOBO/IBHO CNOXKHO, Tem 6o/ee, UTo C BCeZIeHNEM B BOAOEM-0X/1aANTENb
MoLHOro dunbTpaTopa — MOJUItOCKA Dreissena HenocpeacTBEHHO nepes, Hayasom
paboTbl BTOPOro 3Heprob/10Ka CyWwecTBEHHO U3MEHMUI0 MHOTWE XapaKTEPUCTUKK
3KocucTeMbl. MOXKHO OTMETUTb, YTO NPEKPALLEHMNE LUPKYNALMM BOLbI B NETHUIA Ne-
pvoz 2008 1. conpoBOXKAAN0Ch PE3KUM CHUMKEHNEM 0OUNUA OPraHM3MOB MNAAHKTOHA
B Hayasie oceHHero nepuoaa. MNosbiweHne CKOPOCTU TeYEeHUA BOAbl B MOABOAALLEM
KaHase, 6e3yc/IoBHO, CbIrPasio 3HAUYMUTEIbHYIO POJ/Ib B CO34aHMM BNAronpuATHLIX yc-
NOBUIA ANnA pas3BuUTUS apelicceHbl. NoasoaalmMii KaHan ctan 3PpPeKTUBHO PYyHKLU-
OHWMPOBATb KaK Buonornyecknin dpunbtp. B netHuii nepmog 2008 r. Npu OTCyTCTBUK
BOAOOOMEHA B KaHane YacTb MONynsauMmn ApeicceHbl OKas3anacb Ha rpaHK OTMMpa-
HWA U3-3a CYLLLECTBEHHOIO CHUMEHWA COAEPKAHUA KMCOPOAA, YTO MOI/I0 NPUBECTH
K Cepbe3HbIM NOCNeACTBMAM B NAaHe BOSHUKHOBEHMA BUONIOTMYECKUX MOMEX.
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CyliecTBOBaHME KPYINOTOAUYHON UMPKYAALUM LeNCTBUTENbHO PacliMpuio
30HbI TEPMMWYECKOTO BO34ENCTBMA nodorpeTbix copocos. CpegHerogosas Temne-
paTypa BO3pocaa B yAa/ieHHbIX OT cbpoca NogorpeTbix BoA B 3aMagHOM U HOXKHOM
palioHax. MocnencTena 3TOro B MNPOrHO3HbIX OLLEHKax ObinM NpeacTaBieHbl 4BO-
AKO — KaK NONOXUTENbHbIE, TaK U OTpuLaTe/bHble. [leNCcTBUTENbHO, B KayecTse
NONOXKUTENBbHOTO 3P dEKTa MOXKET PacCMaTPMBATLCA YBENNYEHNE UHTEHCUBHOCTU
OEeCTPYKLMOHHBIX NPOLLECCOB BO BCEM BOAOEME, BK/IOYAA U yaaseHHble oT cbpo-
Ca paMoHbl, B KAYECTBE OTPULLATENIbHOTO — YBENMYEHME NEPBUYHOM NPOAYKLMM, B
YaCTHOCTW, HUTHYATbIX BOLOPOC/EN B 3aNafiHOM U HOXKHOM palioHax. OaHako, cne-
AYeT OTMETUTb, YTO 3HAYUTe/IbHasA MPOAYKUMS LOHHbIX HUTYATbIX BOAOPOC/IEN B
3HauMTeNIbHOW mMepe Bblna CNPOBOLMPOBAHA 3HAYUTENBHBIM U3MEHEHUEM TUAPO-
ONTUYECKOIO PeXMMa BOLOEMA, @3 UMEHHO YBeAMYEHUA NPO3PaAYHOCTH, B NEPBYIO
oyepesp, 3a cHeT GUABTPALMOHHON aKTUBHOCTU APENCCEHbI.

HeraTMBHOro rMAPOAMHAMMYECKOTO BO3LEWNCTBUA TEYEHUIN HA OOHHble HBUo-
TONbl OTMEYEHO He 6bln0. YTo Kacaetca co3gaHua 61aronpuATHLIX YCIOBUIA ANA
pa3BuUTMA peodnbHbIX BULOB, TO, KaK YKe OblI0 OTMEYEHO, MMEHHO B NOABOAA-
LLem KaHane Hanbosiee MHTEHCMBHO Pa3BMBanach ApencceHa. He NCKAOYEHO, YTO
MMEHHO bnaronpuaTHas r’mapoamHaMmyeckas o6CcTaHOBKa cnocobcTBoBasia mac-
COBOMY Pa3BUTUIO B NOABOAALEM KaHane ApYyroro BcesneHua — rybku Eunapius v
KOHKYPEHTHOMY BbITECHEHUIO €10 APeNcCeHbl B HEKOTOPbLIX BroTonax noasogALle-
ro KaHana. Cnefyet TakKe OTMETUTb, YTO FTMAPOAMHAMUYECKUIA GaKTOP Urpan BarK-
HYIO POJ/iIb B MPOCTPAHCTBEHHOM pacnpeseneHum no rmybuHe noceneHvi gpewc-
CeHbl Ha NNOTUHe. He 6blN0 yYTEHO BAMAHME BETPOBOro GpakTopa (HanpasieHus u
CUnbl BeTpa) B 0bLen ruapoanHammKe BogHbIX Macc.

MOHO 3aK/O4UTb, YTO B LIE/IOM OLEHKA MONOMKUTENBHOW POSU TMAPOAMHA-
Mu4yeckoro 610Kka daKTopoB 6bisla caenaHa BePHO, XOTS, BEPOATHO, Bbla HECKONb-
Ko 3aBblweHa. Kpome Toro, cnegyeT OTMETUTb CYLLECTBEHHYIO He NPAMYLO, a Koc-
BEHHYIO POJIb M’MAPOAMHAMMUYECKOTO PpaKTopa, B YAaCTHOCTM, Ha rMAPOTEPMUYECKME
rokasartenu.

B/IOK Pas3/INYHbBIX aCMEKTOB TEPMUYECKOTO BAUAHUA OblN OOHUM U3 BarKHEW-
wux. Kak y:ke 6blN10 OTMeYEHO, ABHOMo Aedpuunta KMCNopoda NPW NOBbIWEHUN
TemnepaTypbl 3aduMKcMpoBaHO He 6bino. OgHaKo, cneayeTt y4yuTbiBaTb BO3IMOMK-
HOCTb B/IMAHUA TEPMUYECKOM CTPATUOUKALLMM Ha KUCNOPOAHbIA PEXUM, 0CObEH-
HO B Mepuoabl MMHMMaAJIbHOTO BETPOBOro Bo3geicTeuA. OKasancsa cnpasemiv-
BbIM MPOrHO3 OTHOCUTE/IbHO BCENEHUS HEKOTOPbIX BUAOB MApobuoHToB. A
WX HATypanM3aumm B BOAOEME MMEHHO COOTBETCTBYHIOLLMIN TEPMUYECKUIN PEXMM
6bln BaXKHbIM dakTopom. OpraHM3mamu — BCENEHLLAMM, KOTOpble OKasaau Ha-
nbosnbliee BAMAHME HA 3SKOCUCTEMY BOAOEMA-OXNALUTENA U BCHO TEXHO-3KO-
cuctemy, 6binun, 6e3ycnoBHO, MOANKOCKKU Dreissena. VIx nepBuUYHOE BCeNeHwue,
0YEeBUOHO, He ObINO CBA3AHO C U3MEHEHMEM TEPMMUYECKOTO PEXMMa, HO YBen-
YeHWe NPOLO/IKUTENBHOCTU NEPUOAA PA3MHOMKEHUA B TeYeHWe roga, nepuoga
npebbiBaHUSA NIMYNHOK B NIAHKTOHE, H6e3yCNOBHO, MONOXKUTENBHO MOBAMANO Ha
bbICTpOE 3acesieHMe BCEX BO3MOMKHbIX BMOTONOB. BceneHue ke rybku Eunapius
carteri 1 maccoBoe ee pa3BUTUE, CBA3AHO UMEHHO C U3MEHEHMEM TePMUYECKO-
ro pexkmma. Cnegyet OTMETUTb, YTO MOBbIWEHME TEMMEPATYPbI ABAsSeTCA daKTo-
pPOM MHTEHCUPUKaLMM GU3NONOTMYECKUX MPOLLECCOB, B TOM Yncie U GuabTpauu-
OHHOW aKTMBHOCTU. To ecTb, BO3pacTaHWe NPO3PaYyHOCTM BOAb! B ONpeaesieHHOM
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Mepe 6blN10 cneacTBUMEM MOBLILEHWUA TemnepaTypbl, 6aarogapa 6Guonormueckomy
dakTopy.

MpY3HaKOB yXyALEeHUs Napa3nToNOrMYecKol CUTyaLLMm NPy BO3pacTaHUN TeM-
nepaTypbl OTMeYEHO He 6blno. fiBNeHUe 3NMMUHUPOBAHNA abOPUreHHbIX BUAOB
NP1 NOBbILLIEHNN TEMNEPATYPbl NPOABUAOCH B 3HAYUTEIBHOM CHUMKEHUU YUCNEH-
HOCTM KpYMHbIX ABYCTBOPYATbIX MOJUIIOCKOB, B 0COBEHHOCTU poaa Anodonta. YcKo-
peHne 060pauMBaEMOCTM BELLECTBA U YBEIMYEHME YNC/Ia FreHepaunii ruapobuoH-
TOB OLLEHWUTb He yAanocb, BONpoc 06 3Tux addeKTax octaeTcsa oTKpbITbIM. He 6b110
OTMEYEHO MaccoBOe OTMUPAHWE OPraHNM3MOB NPU IKCTPEMANbHbIX TeMNepaTypax
BOZbI.

OueHKa yBenuyeHus BoTonmnyeckoro pasHoobpasms (Mo ruapoTepMUYECKOMY
610Ky) Npu BBeAEHUM B CTPOM BTOpOro aHeprobnoka bbiia caenaHa, ckopee BCero,
Hef0CTaTO4uHO KOPPEKTHO. MoBbIWEeHWe TeMNepaTypbl HapAAY C yBENUYEHNEM M-
pPOAMHAMUYECKOrO BO3AENCTBUA, HA0OOPOT CHIaAWMIO0 PasvYMA TemnepaTypHbIX
30H B NPOCTPAHCTBE BOLOEMA, @ BO BPEMEHU — NPUBEJIO K OTCYTCTBUIO NEPUOAOB
MO/HOMO CHATUA TEPMMUYECKON Harpysku. bonee cyllecTBeHHbIM B NaaHe yBenu-
YeHWA reTeporeHHOCTM BOAHbIX Macc bbin GaKTop BAMAHUA BeTpa. TepMUYeCcKUit
baKTOp MOXKHO CUMTaTb PE3KO AOMUHUPYIOLLMM HAZ APYTMMU, TO eCTb CHU3WUNACh
daKTopuanbHas BblpaBHEHHOCTb. TakMM 06pa3om, NporHos no nyHKTy 3.10 oka-
3a/1CA HEBEPHbIM. B LLeNOM MOXKHO CAenaThb 3aKAl0UYeHME, YTO PE3KO OTPULATENb-
HbIM NPOrHO3 NO TepMUYeckomy 610Ky OLEHOK Bbln NpeyBennyeH.

TaKoe e 3aKNtUYeHMEe MOXKHO cenaTb U No nociegHemy 60Ky oueHoK. Hu
0fMH 13 GaKTOPOB, CBA3AHHBIX C MOBbILEHNEM O6LLe TEXHOTEHHOW aKTUBHOCTM
npv BBeAEHWW B CTPOW BTOPOro 3HeprobsoKa He NPoABUACA ABHO B HEraTUBHbIX
nocneacTeuAx. OfHUM 13 KOCBEHHbIX CIEACTBUIN MOXHO CYMTATb BCeNeHune Apenc-
CeHbl, KOTOPOe, BepOATHEE BCErO, NMPOU3O0LLJ/IO NPY 3apblbneHnn Bogoema ¢ Lens-
My Bromenvopaumu.

OLeHKa BO34EeNCTBUA SHEPreTUUECKUX OBBEKTOB Ha MMAPOIKOCUCTEMDI, TaK-
e KaK OLLeHKa BO3MOXHbIX U3MEHEHUI B TEXHO-IKOCUCTEME B LIESIOM — CHOXK-
Has 1 MHOTOM/IaHOBasA 3aJa4a. JKCNepPTHbIE OLLEHKN, ECTECTBEHHO, HE MOTYT bbITb
€[IMHCTBEHHOW OCHOBOW A/ MPUHATUA PELUEHUI MO TOMY UM MHOMY BOMPOCY
0 BO3MOXXHOCTWU CO34aHUA, PEKOHCTPYKLUN, N3MEHEHUN PEeXUMA IKCMayaTauum
TeXHWYeCcKnx obbekToB. OfHaKO, OHWM NO3BONAIT CAEMNATb 3aK/IOYEHMA O CaMbIX
BAXXHbIX M 3HAYMMbIX 3/1EMeHTax BosgelcTeuAa. Hanbonee cyuwiecTBeHHoe BO3-
[AelcTBUE OKa3biBaeT GpaKTop MOBbIWEHUA TemnepaTypbl. HeobXxoaMmMo oTMETUTb
BpeMeHHbIe 1 NPOCTPAHCTBEHHbIE acMeKTbl 3TOro Bo3aencTauna. Ecam B neTHui ne-
pvoa, HeraTMBHOe BO3AEeNCTBUE MOXKET ObITb YCUNEHO BbICOKMMU €CTECTBEHHBIMM
TemnepaTypamu, TO B 3MMHUIN Nepuog, MOryT HA06OPOT OTMEYATBLCA MONONKUTE N b-
Hble AIBIEHUA 33 CYET YMEHbLUEHWA Nepuoaa Aef0CcTaBa MW MOSIHOTO OTCYTCTBUA
Neposoro nokposa. OnbIT MccAefoBaHMIA NOKa3biBAET, YTO B NMPOCTPAHCTBEHHOM
acrnekTe CyLlecTBEHHOE BAMAHUE NOAOrpeTbiXx c6POCOB OTMEYaeTcA B OTBOAALLMX
KaHa/sax, B HernocpeacTBeHHOM 61130cTM OT cOpoCoB.

MoHsATME «BO3AENCTBUA OOLLEro MHXEHEPHOrO XapaKTepa», BKAKOYAET BeCb
KOMNAEKC GaKTOPOB, CBA3AHHbIX C UHXKXEHEPHbIMUW paboTamu No co3AaHuUIo, Hanaa-
Ke, 3KCnAyaTaLMmn TOro UM MHOTO TeXHUYECKoro obbekTa. Bosaenctena stu moryt
6bITb BeCbMa OMocpesoBaHHbIMU. Hanpumep, yBenuyeHne HaceneHus B permoHe
B CBAI3U C UHXKEHEPHbIMK paboTamu camo no cebe BpAL M MOXKET BbITb hakTopom
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BO3ENCTBUA, O4HAKO 0YEBMAHO, YTO 3TO YBE/MYMT KOIMYECTBO XO3ANCTBEHHO-6bI-
TOBbIX CTOKOB.

MpeanoxKeHHasn cxema KpUTEPUEB OLLEHKM COBEPLIEHHO He NpeTeHAayeT Ha ab-
COMIOTHYIO NOAHOTY. OHa A0/1XKHa 6bITb 4ONOAHEHA UAN U3MEHEHA B COOTBETCTBUE
C 0COBEHHOCTAMMU KOHCTPYKL MM, TEXHONOTMYECKUX PErNaMeHTOB, BUONOTMYECKUX
0COb6eHHOCTeN TEXHO-3KOCUCTEM, O4HAKO, CAMM MPUHLMMbI €e NOCTPOEHUA Npesa-
CTaBAAETCA HaM KOHCTPYKTUBHBIMM M MOTYT C/IYXWUTb OCHOBOW A1A Aa/ibHEULWUX
pa3paboTok.

5.2, BUOUHANKALINS BO3AEUCTBUS ASC
HA BOAHbIE 3KOCUCTEMbI

BoaHble 0O6bEKTbI, CBA3aHHbIE C CUCTEMAMM OXNAXKAEHMA
A3C, aBnarTCA cneundruyeckMMmmn sKOCUCTEMAMM, ANA KOTOPbIX OCHOBHOM daKTop
AHTPONOreHHOro BO34ENCTBMA — TemnepaTypa cbpocHbIx Bog. 3To U obycnasau-
BaeT cneymduKy MeTogMueckmx NogxoaoB K onpeneneHunto CTeNeHn HapyleHun
AaHHbIX 3KOCUCTEM.

Tem He MeHee, cywecTBYeT Lenblin pag npobnem obuiero xapaktepa, Kotopble
ONCKYTUPYIOTCA NPU NPOBEAEHMM TAKOrO POAA UCCNeA0BAHUM C NPUMEHEHMEM Me-
TOA0/1I0TUU U METOA0B BUOMHAMKaLMK. B nepByto oyepesb 3TO OTHOCUTCSA K BblbO-
py 6MOTUYECKUX MHAEKCOB, HAaBopy MeTpPUK U meTogam oTbopa npob (CemeHYeH-
Ko, Pasnyukuit, 2011).

B yacTHoCTH, B BOAOEMAX-OXNAaauTensx Npobbl Heobxoanmo oTbmupaTb Kak B
nenarnyeckomn 3oHe, Tak U npubpexbe. B nenarnanu osep n BoAOXPaHUAULL KaK
NAaHKTOHHOE, TaK U BeHTOCHOe coobluecTBo 6onee 0g4HO06PA3HO MO CBOEMY TaK-
COHOMMYECKOMY COCTaBY 1 Mo Habopy YyBCTBUTE/bHbIX K 3arpA3HEHUIO BUAOB, YEM
B IMTOpanbHOM 30He. C Apyroii CTOPOHbI, ANTOPanbHas 30Ha B 6onbLuel cTeneHn
noggepratoTca Ten0BOM Harpyske B OCHOBHOM M3-3a MepemellnBaHMA BOAHbIX
Macc M OTCYTCTBUA BbIParKEHHOM cTpaTUdMKaLMM B cTobe BoAbl. HECKONIbKO MHasA
CUTyaLMA CKNaablBaeTCA B UCKYCCTBEHHO CO3A4aHHbIX BoAOeMax-oxnaautensax. B
YyacTHoCTH, payHa (300NNaHKTOH M 3006€HTOC) AaHHbIX SKOCUCTEM MHOrAa 6biBa-
€T [l0BO/IbHO CU/IbHO 0beAHeHa, CNOXKHO BblAENUTb YY4AaCTKU UAM Habop BUAOB,
KOTOpble MO/ Bbl BbITb UCMONb30BaHbI Kak 3TAa/IOHHbIE UM HaTMBHbIE A Noc-
NefyloWero cpaBHEHUA. B 3TUX CAyvasnx MOXKHO UCMOb30BaTb HEKOE MOAE/bHOE
(rnoTeTnyeckoe) coobLuecTso, NoA KOTOPbIM NOAPaA3yMEBAlOT TaKoe COOBLLECTBO,
KoTOpoe moro 6bl cywecTBoBaTb B 4aHHOM 61MoTONE NPU OTCYTCTBUM NOAOrPEBa.

Haunbonee pa3paboTaHbl Noaxoabl K OLEHKE PasHOro poAa HapyleHWn anas
peyHbIx akocucTem (CemeHuyeHKo, 2004). 3TM noaxoapbl B 3Ha4YMUTENbHOMW Mepe Mo-
ryT 6bITb MCNO/Ib30BAHbI U A7 OLEHKM BO34ENCTBMA TEMOBOINO 3arpA3HEHUS, KaK C
MCMNo/ib30BaHMEM BUOTUYECKNX MHAEKCOB, TaK U MO METOAY 3Ta/NIOHHbIX CTBOPOB.

CnenyeT oTMeTUTb, YTo B EBponelickoit PamouHon BogHoit Anpektuse (WFD)
HeT yNnoMMHaHWA O TennoBom ¢aKTope, Kak ¢paKkTope 3arpsasHeHus (Directive...,
2000). 370, 0AHaKO, He 03HAYaeT, YTo ero BO3AeNCTBNE He J0/IKHO OLLeHMBaTbCA.

Cpegn 6uonorMyeckMx mMoOKasaTenen, A1A OLEHKM CTeNneHW HapylleHus
03€epHbIX 3KOCUCTEM, HaMpUMep, B MPOEKTE, MOCBALWEHHOM WX UCCef0BaHUI0
EUROLAKES (2003), pekomeHaytoTca cneaytoLlme:
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1) BWAOBOWN COCTAB M YNCNEHHOCTb GUTOMNAHKTOHA — OTPAXKAKOT BUOreHHYI U
TEMNJI0BYIO HArpysKy;

2) CcTpyKTypa Makpo3oob6eHToca B NpodyHAanM — oTparxKaeT BO3MOXKHbIN aedu-
LUT KMCNopoaa B NPUAOHHOM C/OE;

3) MaKpodUTbl U NNTOPANbHBIA MAKPO300OOEHTOC — OTPANKAIOT M3MEHEHUA B
Mopdonornyecknx, MopdoMeTpUYECKUX, BOLOOOMEHHbIX U TEPMUYECKUX NPO-
ueccax.

[NA peyHbIX 3KOCUCTEM OCHOBHbIMM FPYNNMPOBKaMM 1A TaKOro po4a OLLEHOK
ABNSAETCA MaKp03006eHTOC M pblbbl (CemeHuyeHKo, 2004).

[NA OUEHKM 3KOMOrMYecKoro CTaTyca BOAHbIX OOBEKTOB, MOABEPraroLmxcs
TENI0BOMY BO34EMACTBUIO, MOXKHO MCMOb30BaTb Kak abuoTuyeckme, Tak U BUoTu-
YecKMe XapaKTepPUCTUKM — MPO3PaAYHOCTb, coaepKaHue xaopodunna «a», sBuao-
Boe 60raTcTBO Pas/IMYHbIX TPOPUUYECKMX YPOBHEW, COAEPKaHNE 0bLLero nam pac-
TBOpeHHoro ¢pocdopa, cogeprkaHue asoTa.

BuonoruyeckMe nokasaTenn, KOTOpble UCMONb3YIOTCA ANA OLEHKM BO3AENC-
TBMA aHTPOMNOreHHbIX GaKTOPOB Ha MPUPOAHbIE SKOCUCTEMbI, MPUMEHUMbI U K KO-
cMCTEMaM BOLOEMOB-OX/1IAAUTENEN U BOLOTOKOB, UCMbITbIBAIOWMX TEXHOIEHHbIE
Harpysku (tabn. 5.2.1).

BO3MOMKHbI ABa CLEHapUA U3MEHEHUS CTPYKTYPbl GUTONNAHKTOHA NpU BO3-
pacTaHMM TemnepaTypbl B Bogoeme. TUNUYHBbIM NPUMEPOM ABAAETCA MaccoBoe
pa3BuTME CUMHE3e/IeHbIX BOAOPOC/EN NPWU BbICOKMX TemMnepaTypax, 0CObEHHO B
Me/IKOBOZHbIX 03epax M BOAOXPaHWIMLLAX. YCTaHOBEHO, YTO A/1a BONbLUMHCTBA
NPEeCHOBOAHbIX CMHE3€e/IeHbIX BOAOPOCAEN TeMMepPaTypHbIA ONTUMYM HaxoauTca
okono 28—30 °C. Hanpumep, ona WKMPOKO pacnpocTpaHeHHoro Buaa Microcystis
aeruginosa (Kutzing), onTumanbHasa TemnepaTypa ana pocta U GoToCMHTE3a B 03.
MeHpaoTa coctasnset 25 °C (Konopka, Brock,1978), a B 3BTpodHOM MeNKOBOAHOM
03. Pypyuke (ANoHMA) oNTUMaNbHbIE TEMNEPaTypPbl A1 MAaCCOBOro Pa3BUTUSA 3TOTO
BMAa coctasnsanm ot 24,7 po 33,9 °C (Hiroyuki et al., 2009). Kpome Toro, B akcnepu-
MEHTax, NPOBEAEHHbIX B 3aMKHYTbIX 06bemax, Obl10 YCTAaHOB/IEHO, YTO LBETEHME
BOAbI, Bbi3BaHHOE Microcystis, NpuBOAUIO K PE3KOMY U3B/IEYEHWNIO PACTBOPEHHOTO
docdopa 13 JOHHBIX OTNOKEHUIA. MHOroNeTHUE UCCNeA0BaHUSA, MPOBEeAEHHbIE Ha
MeNIKoBOAHOM 03. JIYKOMCKOM, BOoAOEME-OXNaauTese TENNOBOI 3NEKTPOCTaHLMUMK,
OEMOHCTPUPYIOT 3aKOHOMEPHOE yBe/InYeHne buomaccobl PUTONNAHKTOHA B OCHOB-

Tabauya 5.2.1. bonormyeckme nokasaTenm u MeTpPUKK, HeobxoamMmble 4nA Knaccupukaumm
BbICOKOTO, XOPOLLETO, U YMEPEHHOTO SKO/I0rMYECKOro KavyecTBa Bog, (Mo npunoxeHuio 5 WFD).

Buonoruyeckas nokasatenu MeTpuku
dUTONNAHKTOH 1,2,3,4
BogHas pacTutenbHoCTb 1,2
BeHTU4Yeckne 6ecno3BoHOYHbIE 1,2,56
Pbi6bI 1,2,6,7

MNpumeyaHue. 1 — TAaKCOHOMMYECKMI cocTas, 2 — obunune, 3 — 6Momacca, 4 — MaKCMMasibHoe
pasBuTue («uBeTeHne» GUTONNAHKTOHA), 5 — pa3Hoobpasune, 6 — YyBCTBUTE/IbHbIE TAKCOHbI (Ha-
npumep, A0AA YyBCTBMTE/NbHbIX MO OTHOLIEHUIO K HEYYBCTBMTE/NbHbIM BMAAM OpraHusmos), 7 —
BO3PACTHAA CTPYKTYpa Nonynsaumi.
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HOM 33 cYeT NMPOPUTOBBIX U CUHE3ENEHBIX BOLOPOC/EN C BO3PACTaHNEM KOHLEHT-
paumn pactBopeHHbIX pocdaTtos (IKocuctema..., 2008).

OfHaKo, BO3MOXEH U MHOW CUEeHapuii pa3BuTUA GUTONNAHKTOHA NpPWU MOBbI-
LeHUM TemnepaTypbl. [poBegeHHbIE HAMM MHOTFONIETHUE UCCNeA0BaHNUSA Ha ry6o-
KoBogHOM 03. [lpuceAaTbl, Bogoeme-oxnaautene UrHanmHckon ASC nokasanu, 4o
NoLorpeB BoAbl BbI3Ba/l MAaCCOBOE PAa3BUTUE NOTPYKEHHbIX MaKPODUTOB, INTaBHbIM
06pasom pAecToB, NpY yBENMYEHUN NPO3PAYHOCTM Boabl B 03epe. Kak nokasanu
3KCNEePUMEHTbI C ME30KOCMaMM, HECMOTPS Ha YBE/IMYEHUE COLEPKAHUS PaCTBO-
peHHbIX pochaTos, NapannenbHO NPOUCXOAUNO0 CHUNKEHUE BUomacchl GUTOMNAHK-
TOHa Npu ee pocTe y makpodutos (Feuchtmayr et al., 2009).

Peanunsauma Toro UM MHOro CLEHapua PasBUTUA pacTeHUIA, B TOM YNCe BOAO-
pocnelt NNaHKTOHA, NPY YBeAUYEHMM TEMMNEPATYPbI BOAbI BUAMMO ByaeT onpeae-
NATHCA CKOPOCTbIO MOCTYNNEHUA BUOrEeHHbIX 3N1EMEHTOB, KaK U3 AOHHbIX OT/IOXKe-
HUIA, TaK 1 c Boaocbopa, a TakxKe mMybuHoi Bogoema.

Takum 06pasom, eciM NPUHATb, YTO BO3pacTaHMe TemnepaTypbl ByaeT npouc-
XOAWTb C NapannesnbHbiM yYBEIMYEHUEM KOHUEHTPaUMM pactsopeHHoro ¢ocdopa u
a30Ta, To 370 ByAeT cnocobcTBOBATL PA3BUTUIO CUHE3ENEHbIX BogopOocael. Kak otme-
yaetca (Jeppesen, 2003), OCHOBHbIE PUCKU ANS 03€P, BbI3BaHHbIE M0H6a/bHbIM NoTenN-
JNEHNEM, CBA3aHbI C BO3MOMHbIM MACCOBbIM Pa3BUTUEM CUHE3E/EHbIX BOAOPOC/EN.

N5 3KONOrMYEeCKMX OLLEHOK MOTYT BbITb MCMONb30BaHbI CTPYKTYPHbIE XapaKTe-
PUCTUKM GUTONNAHKTOHA, HANPUMep ANAaTOMOBBIN MHAEKC, OCHOBAHHbIW Ha yyeTe
00NN AMaTOMOBbIX Bogopocel B GUTONNAHKTOHHOM coobliectse. B To e Bpems
M3BECTHO, YTO KO/IMYECTBO BMAOB U MHAEKCHI BUAOBOrO pasHO06pasnsa MMEHoT Ky-
nosioobpasHyo 3aBUCMMOCTb OT TeMMEPaTypbl, B OCHOBHOM CBA3aHHYIO C YBEIU-
YeHMeM KO/MYEeCcTBa BMAOB MPOTOKOKKOBbIX BOAOPOCAEN. Bo MHOrMX Bogoemax-
OX/TaAMTENAX MPOUCXOANT MAacCOBOE Pa3BUTHE APENCCEHbI, KOTOPAA MOMKET 3a cyeT
GUNBTPALMOHHOWM aKTUBHOCTM CHMMKATb KONMYECTBO B3Becel, BKAKOYas U Guton-
NaHKTOH (ApelicceHa..., 1994).

PeaKLuA 300N1aHKTOHA HA NOBbILLEHWE TEMMepPaTypbl B NEPBYIO o4epesb CBA-
3aHa C BbiNageHWeM WU YMeHbLUEHWEM YNCEHHOCTU XO/I04HOBOAHbIX BUAOB, Ta-
KMX Kak KonoBpaTku Conochilus unicornis Rousselet, Kellicottia longispina (Kellicott),
BeTBUCTOyCble Daphnia cristata Sars, BecnoHorue Heterocope appendiculata Sars,
Cyclops strenuus Fisch. n apyrux. [aHHble BUAbl 3amelLaloTcs b6osee Tennonto-
6uBbIMK UK 3BpUTEPMHbIMUK: Diaphanosoma brachyurum, Chydorus sphaericus,
Eudiaptomus graciloides v ap.

YCTaHOBNEHO TaKMKe, YTO NPW NOBbILEHUN TEMMEPATYPbl USMEHAETCA COOTHO-
LEHWE YNCEHHOCTU U BMOMACChl BECIOHOMMX U BETBUCTOYCbIX B MO/b3Y NOCNeA-
HuX. Tak B 03. Jlaro-Mag:Kope, B nepuos ero me3oTpoPpHOro coCcToaHMA yaenbHas
pPO/Ib BEC/IOHOTMX PAKOOBpa3HbIX B 300M/IaHKTOHE CHM3UAAcb Ha 10 % npu noebi-
LWeHun neTHeln Temnepatypbl Ha 10 °C (Visconti et al.,, 2008).

Takum 06pasom, CTPYKTypa 300MAHKTOHHOTO COObLLECTBA MOXKET ObiTb A0-
CTAaTOYHO XOPOLUMM MOKa3aTesleM U3MEHEHUS TEMNePaTypPHOro pexnma. Mokasa-
TeNN YNCIEHHOCTM M BMOMACChI, KaK NPaBWUIo, MeHee HageXHbl KakK MHAMKATOpbI,
TaK KaK MX CBA3b C TEMMNEePATypoit HOCUT KyrnoaoobpasHbli XapaKkTep B OCHOBHOM
M3-3a MACCOBOTO Pa3BUTUA OAHOr0O—ABYX BUAOB.

AHanu3 AaHHbIX MO 300MIaHKTOHY Pa3HOTUMHbIX MEIKMX 03ep NOKasall, 4To oT-
HOCUTE/IbHbIE NMapaMeTpbl 300M1aHKTOHA OKa3ancb Honee YyBCTBUTEbHBIMU 1A
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Tabnuya 5.2.2. OueHKa KayecTsa BOAbl N0 NOKa3aTeNsAM 40NN YNCIEHHOCTM KPYMHbIX BUAOB
BETBUCTOYCbIX PaKOObpa3sHbIx B 06Lei uncneHHocTv BeTBucToychix (KK) 1 oTHoweHuto 6uomacchl
PaYKOBOro 300M/IaHKTOHA K B1uomacce ¢puTonnaHKToHa (3 : d) B pasHbIX TUMAX MENKUX 03ep
yMepeHHoW 30HbI (no Moss et al., 2003).

Bbicokoe Xopouwee MocpencTeeHHoOe Huskoe

KK 3:0 KK 3:0 KK 3: ¢ KK 3:0

OTHOCUTENbHO HebonbluMe menkue o3epa (<100 km?)

50,5 | >70 | 0,5 | >70 |o,2—o,5| 30—69| <02 | <30
Bonblune menkue osepa (>100 km?)

0,5 | >70 | 0,5 | >70

0,2—0,5| 30—69 | <0,2 | <30

onpegeneHnsa Nx sKOJOrMYECKOTro COCTOAHUSA, YeM abCONIOTHbIE XapaKTepPUCTUKK
coobulects (Moss et al., 2003). Ucnonb3oBanuch ABa NapameTpa: Nepsbli — A0NA
KPYNHbIX BETBUCTOYCbIX PAKOOOPa3HbIX HECKOMBbKMX LUMPOKO PACMpOCTPAHEHHbIX
pogos (Daphnia, Eurycercus, Simocephalus, Sida, Diaphanosoma, Holopedium,
Leptodora, Polyphemus) B 0bwen YNCNEHHOCTU BETBUCTOYCbIX U BTOPOI — OTHO-
WweHne bMomaccol 300M1aHKTOHA K Buomacce duUTONAAHKTOHA.

Jona KpynHbiX BUAOB BETBUCTOYCbIX B MX OOLLEN YNCAEHHOCTU U OTHOLLIEHMWE
61MOoMacchl PaYKOBOro 300MIAHKTOHA K COAEPKAHUIO XNopoduraia «a» HaXxoaUTCA B
onpeaeneHHbIX Npeaenax B PasHOTUMHbIX 03epax Pa3HOro 3KON0MMYeCKoro cTaTy-
Ca ¥ MOTYT C/TYKUTb MHAMKATOPHbIMU NapameTpamu (Taba. 5.2.2). Kpome Toro, us-
BECTHO, YTO MOBbIWEHWE TEMNEPATYPbI NPUBOAUT K CYLLECTBEHHOMY YBEUYEHWUIO
00N MENKUX BUAOB BETBUCTOYCbIX pakoobpasHbix (Brucet, 2010).

B AMepurKaHCKOM AreHTCTBE MO OXpaHe OKpyKatollen cpeabl (USEPA) paspa-
60TaH nepevyeHb METPUK, KOTOPblE MOXHO, MO HalleMy MHEHWIO, UCMOIb30BaTb U
Ans Bogoemos-oxnaautenei (tabn. 5.2.3).

MOCKONbKY 300MN/1aHKTOH COBEPLUAET CYTOYHble MUrpaLLMm, NPobbl PeKOMEeH-
Ayetcs oTbMpaTh B AHEBHOE BPEMS, @ He B CyMepKax. MNpeanoyTuTeibHbIM nepu-
onom gnsa ux otbopa sBaAeTcA cepeAmHa neta, Korga Habntogaetca Hanbonblwee
pa3BUTME 300MTAHKTOHHbIX COOBLLECTB, M OHM AOCTUTALOT ONpeaesieHHOM CTabunb-
HOCTM.

OAHUM U3 UHAMKATOPOB TEMJIOBOrO 3arpA3HEHUA ABNAETCA CMEPTHOCTb YKU-
BOTHbIX, BbI3BaHHAA BbICOKMMM TemnepaTypamn. CMepTHOCTb B pe3yabTaTe Hebna-
ronpuATHbIX GU3NYECKUX U XMMUYECKUX PaKTOPOB OLLEHMBAETCA HA OCHOBE y4yeTa
MepTBbIX 0cobeli, BbiABAAEMbIX B Mpobax, C MPUMEHEHNEM CMELMANBHOIO OKpa-
LWMBAHUA METUNEHOBBIM CUHUM.

Peakuus 3006eHTOCa HAa U3MEHEHWE TeMNepaTypbl CXOA4HA C TAKOBOW A5 300-
naaHKToHa. Mpu 3TOoM, cocTosiHMe AnTopanbHOro 6eHTocHOro coobuiectea bonee
MOKa3aTeNbHO KakK MHAMKATOP TEMN/I0BOro 3arpsAsHeHUs.

OZHVMM M3 LUMPOKO MCMONb3YEMbIX XapaKTEPUCTUK 3006eHTOCa A/1A OUEHKMU
BO34EeNCTBUA MHOTMX GaKTOPOB Cpeabl, BKAOYAA TeMNeEPATYpy, ABAAETCA UHAEKC
EPT (Ephemeroptera + Plecoptera + Trichoptera), KoTopblli npeacTasaseTr coboun
CYMMY KOAMYecTBa BUAOB NMYMHOK AAHHBIX OTPAAO0B HAaCEKOMbIX. ITOT MHAEKC He
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Tabnuya 5.2.3. MeTpu1KM 300MN1aHKTOHHbIX CO0BLLECTB, pekomeHayemble USEPA
ONA UHAWKALLMM 9KON0rMYEeCKOoro cTaTyca o3ep.

MeTpuka OTBeT Ha BO3eicTBrE
[Dons kpynHbix Daphnia (> 1 mm) CHW»KaeTca Npu 3arpasHEeHM, UAn cTpecce
Konnuecrso TakcoHoB CHuxKaetca
MpoueHT JOMMHMPOBaHUA Mosblwaertcs

PasmepHas cTpyKTypa (% KpynHbIX Uan % MenKkux | YBenmumBaeTca AoNs Me/KUX BUAOB (KON0BPaToK)
YKMBOTHBbIX)

MeTpuKM TPOPUUECKON CTPYKTYPbI: YnpoueHue TpoprUUecKomn CTPYKTypbI
— KO/IMYECTBO TPODUUECKMX YPOBHEW CHuxKaeTcs
— BE/IMYMHBI CIOXKHOCTU CHuKaeTcs
— [0NA KPYMHbIX XMLLHUKOB CHuKaetcs
— KOJIMYECTBO XMLLHbIX BUAOB CHuKaetca

umeeT 6ansbHOW rpagaLmm, HO OH BECbMa YyBCTBUTE/IEH K M3MEHEHMUAM PasHbIX
daKTopoB cpespbl.

Kpome nHaekca EPT, B KauecTBe METPUK MOTYT BbICTyNaTb C/leaytolme CTPyK-
TYpHble NoKasaTenm Makpo3oobeHToca:

1) Ko/MYecTBO BUAOB;

2) wuHaekc Mapraneda (oueHKa pasHoobpasus);

3) pons Oligochaeta B 06Lelt YncneHHOCTU Makpo30obeHToCa;

4) [onA XMLHWKOB B 06LLE YNCNEHHOCTU MaKpo3006eHToCa;

5) KoAnuyecTBo cememncTB MaKpo300beHTOoCa;

6) pons Diptera B 06uieit YNCNEHHOCTM MaKpPO3006eHTOCa;

7) OTHOLWEHME YNCNEHHOCTU cocKpebaTenei K YncneHHoCTH cobuparteneit.

YKa3aHHble METPUKMK, KaK NPaBUIO, CHUKAIOTCA N0 Mepe yxyoweHus 3KONOoru-
YeCcKoro COCTOAHUA BOAHOro obbekTa. Ocoboe BHUMAHWE CeayeT yaenaTb Xono-
AONOUBBLIM U TENNONOOUBBIM BUAAM, U3MEHEHME YNCIEHHOCTM KOTOPbIX 40CTa-
TOYHO YETKO NPOC/IEKMBAETCA B rPagueHTe TemnepaTypHoro ¢paktopa.

CyLiecTByeT TaKxe 60/1bLLOoM Habop PasNnYHOro poga 6MOTUYECKUX MHAEKCOB,
KaK ANA TeKYYMX, TaK M Ana cToauunx Bog (CemeHuyeHKko, Pasnyukuii, 2010). OgHako,
K HacToALEeMY BPEMEHU UX TECTUPOBaAHMWE NO OTHOLLEHMIO K TENIOBOMY 3arpsisHe-
HWIO HEe NPOBOANOCH.

Mcnonb3oBaHKe 3TaNOHHbIX YY4ACTKOB NPW OLIEHKE BO34ENCTBMS TemrnepaTypHoro
¢daKTOopa B HacTosLLEee BPEMA NOMYYUIIO LUIMPOKOE PACNPOCTPaHEHME BBUAY OTHOCUTE b-
HOM NPOCTOTbI M PEKOMEHAYETCA KaK OCHOBHOM MeTofonornyeckuii nogxog, 8 WFD.

Mop, aTaNoHHbIM y4acTKom (reference site) noHMmaloT rugpomopdonormyec-
Kue, buonornyeckne, GU3MKO-XMMUYECKNE YCIOBUS Ha HEHAPYLLUEHHbIX U HE NoAa-
BEPKEHHbIX AHTPOMOTEHHOMY W TEXHOTEHHOMY BO3AEMCTBUIO YY4aCTKax BOZOEMA.
OnpegeneHune rpagaLuii CTeneHn HapyLweHMsA SKOCUCTEMbI OCHOBAHO Ha Be/IMYMHE
KoadpduumeHTa EQR (ecological quality ratio):

EQR = MeTPYKa Ha TECTMpyeMOm yuacTke

METPUKa Ha 3TA/IOHHOM y4acCTKe
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MNpeaensl nsmeHeHuns EQR (cornacHo WFD): 1,0—0,81 — BbICOKMI CTaTyC,
0,61—0,80 — xopowwit cratyc, 0,41—0,60 — nocpeacTBeHHbIn cTatyc, 0,21—
0,40 — Hu3Kuit ctatyc, 0—0,20 — nioxoMk cTaTyc.

[ns onpegeneHuns Kateropmin BOLHOro o6beKTa MCNoNb3yeTca KnaccudmKauma
3KO/I0FMYECKOro COCTOAHMA BOAHbIX OOBEKTOB OT CaMOI HU3KOM OLEHKM cornac-
HO pe3y/nbTaTaM BMONOrMYECKMX U GU3UKO-XMMUYECKUX UCCeAO0BaHUIA KaKoro-
nmMbo KayecTBa, KAaccudPpuUUMpPOBAHHbLIX COMMACHO pPe3ynbTaTam MepBON KOJIOHKM
Tabn. 5.2.4. Mpu nccnegoBaHUM TeX AN UHbIX PETMOHOB WAW BOAHbIX 0ObEKTOB
COCTaBAAIOTCA KAPTbl KaXK40ro peyHoro bacceiHa, AeMOHCTpUpytowme Knaccudu-
KaLLMIO0 9KONIOFMYECKOIO COCTOAHMA KaXKA0ro BOAHOro 06beKTa nyTem 0603HaueHuA
OTAENbHbIM LLBETOM B COOTBETCTBMM CO BTOPOM KOIOHKOM Taba. 5.2.4.

[na cywecTBeHHO M3MEHEHHbIX U UCKYCCTBEHHbIX BOAHbIX O6BbEKTOB KNaccu-
dMKaLMA IKONOrMYEeCcKoro noTeHuMana BOAHbLIX OOBHEKTOB HAaYMHAETCA C CamoM
HW3KOM OLLEHKM BMON0rMYEeCcKUX U UIUKO-XUMUYECKMX PE3YIBTaTOB MOHUTOPUHTA
[0 onpefeneHHOro KavyecTBa, KNnaccMUUMPOBAHHBIX COMACHO NMEPBOMN KOMOHKe
(tabn. 5.2.5). CocTaBnstoTca KapTbl, 0OTOOpaXKatoLme KnaccudumKaumio skonornyec-
KOro MOTeHUMana Kaxaoro BOAHOro 06beKTa, 0603HaYEHHOIO COOTBETCTBYOWMUM
LBETOM: UCKYCCTBEHHbIN BOAOEM — BTOPAA KOJMIOHKA Tabauubl, CyLecTBEHHO U3-
MeHeHHble BoAHble 06beKTbl — TpeTbaA (cm. Tabn. 5.2.5).

[ns 6bonee HageKHOro onpeaeneHnn COCTOAHMUA SKOCUCTEMbI UCMO/b3YIOT He
OfHY, @ HECKONIbKO METPUK, 1M NPOBOAAT X CyMMUpPOBaHuMe. [OCKoNbKY pAg meT-
PWK MO CBOMM abCO/IOTHBIM 3HAaYEHMAM CYLLECTBEHHO Pa3IMYaETCs (Hanpumep, Ko-
/IMYecTBo BMAOB M cemelcTs, EPT, nHaekc Mapraneda), To 414 UX HOPMUPOBAHUSA
MCMNOMb3YIOT N0rapUPMUPOBAHHBIE BEIMYUHDI.

Mocne 3Toro paccunTbiBaeTcs BenuumHa EQR n T@6auua 5.2.4. Knaccnuraups sko-
BbIBOAMTCA €70 CPeHee 3HauYEeHMe. 7IOTUHECKOTO COCTORHMA.

Mpo6aema MCMNONb30BaHUA JAHHOMO MOA- | KnaccudmKkauus sKono-
Xo4a [AJ/11 BOAOEMOB-OXJaAWTeNeil  COCTOUT UHECKOrO COCTORHMA Lser
B TOM, YTO YaCTO A/IA HUX CNOMKHO BbIAENUTL
«KOHTPONbHYIO» (3TaNOHHYI0) 30HY, peyb mMo-  |Bbicokoe Cuhmin
KeT UATU O BONBLIEM UM MEHBLIEM BAWUAHWUM.  |Xopouwee 3eneHbiit

B aTom cnyvae BbI6VIpaeTCF| Y4aCTOK C HAUMEHb- YpoosnetsoputenbHoe | MKentbiii
Wen cTeneHblo NoAorpeBa, UAM UCNONb3yeTca HeynosnetsoputensHoe |OpaH»KeBbiii
MeTo4, MOoAeNIMPOBaHUA TaKOro y4acTKa, T. e.

Mnoxoe KpacHbll
KakMm 6blno 6bl 3TasloHHOE coobuwecTso npu
Tabauya 5.2.5. KnaccudumKkaumsa BogHOro noTeHumana.

BeT

Knaccudmkaums u
BOAHOTO NOTEHLMana McKyccTBEHHbIE BOJOEMbI CyLLLeCTBEHHO M3MEHEHHbIe BOAOEMbI

XopoLmit 1 Bbile 3eneHble 1 CBET/I0-Cepble NOAOChI 3eneHble U TeMHO-Cepble NooChl
YA0BNETBOPUTENbHBIV *enTble 1 cBeTI0-Cepble No0ChI enTble 1 TeMHO-cepble NONOChI
HeyaosnetsoputenbHbiit [OpaHKeBble 1 CBET/I0-Cepble Noaockl |OpaHXeBble 1 TEeMHO-Cepble MoOChI
Mnoxow KpacHble 1 cBetno-cepble Nonochl KpacHble 1 TeMHo-cepble Nosochl
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OTCYTCTBMM NOJOrPeBa BoAbl. TaKMM 06pa3om, 3TaNOHHbIM CTAHOBUTCS HEKOTOPbIN

«3KOJIOTUYECKMIA CTaTyC», @ HE KCOCTOAHUE,

B HacToslee Bpema B HONbLIMHCTBE €BPOMNENCKMX CTPAH MHAEKCHI, Npume-
HAeMble 417 OLEHKM 03ep M BOLOXPaHMMLL, HAaXoaATCa B CTagun pa3paboTku, B
OT/IYME OT NOAXO[0B K OLEHKE IKOIOTUYECKOTO COCTOAHUSA PEYHbIX IKOCUCTEM.
AreHTCTBO MO OXpaHe OKpyKatowel cpenbl BenukobputaHuu paet cneayowme
pEKOMEHAALUNN, KOTOpble CneayeT yYnTbIiBaTb NpY pa3paboTke MeToa0B, OCHOBAH-
HbIX HA OLLeHKE 3KO/I0rMYeCcKoro COCTOAHMA NO OpraHM3Mam Makpo3oobeHToca, Ko-
TOpre MOTYT 6bITb MCNO/Ib30BAHbI U A1 BOLOEMOB-OXNaAUTENEN.

3TaNoHHble cOoO0bLLEeCTBA MaKPO3006EHTOCa B 03epax M BOAOXPAHWIMLLAX,

[O/MKHbI BbIAENATHCA OTAENbHO AN ONpeaeneHHbIX TUNOB cpeabl 0buTaHus.

BeHTOC INTOPaNbHOM 30HbI C KAMEHUCTO-rasIeyHbIM Nobepexkbem, Nogsepra-

IOLLMMCA BOJIHOBOMY BO3AEWCTBUIO, LO/IKEH PACCMATPUBATLCA OTAE/bHO OT

6eHTOCa 3apoc/ieBbIX 3aUEHHbIX NPUBPEKHbBIX MECTOOOUTAHMIA.

«  [na npodyHAANbHOM M NUTOPANbHOM 30HbI 03€P MOTYT UCMO/b30BaTLCA Pas-
JIMYHbIE TAKCOHOMMYECKME YPOBHU onpeaeieHMa Makpo3oobeHToca.

B npodyHAanbHOM 30He, U3-3a OrPaHUYEHHOTO Pa3HO06pPa3nsA rpynn Makposo-

obeHToCca, MaeHTUdMKaLMA A0NKHA NPOBOANUTLCA A0 YPOBHA BUAOB / poaos,

ONA BblAENEHUA 3TAIOHHbIX YCNOBUI U CPAaBHEHMA C HUMM.

- B nuTopanbHoOl 30He, U3-3a HaMHOro Hosnbliero pasHoobpasua rpynn mak-
pP03006€eHTOCA, BO3MOXKHO NpUMeHeHMe 60siee BbICOKOrO TaKCOHOMMUYECKOTO
YPOBHSA (cemeicTa), ana anddepeHumaumm nccneayemolx y4acTkos. Jliobble
pEKOMEHAALUMN N0 UCMOb30BaHWNI0 6osiee BbICOKMX TAKCOHOMUYECKUX TPy
HYXXAAt0TCS B NOATBEPKAEHNUN COOTBETCTBYIOLLMM aHA/IU30M.

OwwubKK, BbI3BaHHbIE COPTUPOBKOKN Npu pasbope nNpob, goctmraoT 6—11 % ot

WUCTUHHBIX BE/IMYUH HEKOTOPbLIX METPUK. B OCHOBHOM 3TO CBA3AHO C Heaoy4e-

TOM MENIKUX OPraHM3MOB.

BennumHbl OTKNOHEHUM OT UCTUHHBIX 3HAYEHUIA METPUK, Bbl3BaHHblE OLINOKa-

MW COPTUPOBKM, NONEBLIX COOPOB U UAEHTUDUKALMM MOTYT BbITb YYTEHbI NPU

OLEeHKe HaAeXKHOCTU MeToA0B BMONHAMKALMMN.

CnepyeT cneumanbHO OTMETUTD, YTO BOAOEMbI U BOAOTOKM-OX1aAUTeNN XapaK-
TEPU3YIOTCA PALOM cneundUUecKnx YyCnoBuUin, Kpome TemnepaTtypbl. Mponcxogut
rmbenb GUTO- 1 300MNAHKTOHA NPU NPOXOKAEHUMN BOAbBI YEPE3 CUCTEMY OX/axKae-
HUS, Habalo4aeTCA HeYCTOMYMBOCTb YPOBHS BOAbI, U3MEHEHNE TMAPOXUMUYECKUX
XapaKTEPUCTUK U gp. Kpome Toro, BAMSAHME TeMNepaTypbl MOXKET MacKUPOBaATbLCS
apyrumu daktopamm cpespbl (noctynneHnem brMoreHHbIX 3n1eMeHToB ¢ Bogocbopa,
U3MEHEHUEM TMAPOXMMUYECKUX MOKA3aTeNeil, MacCoBbIM PAa3BUTUEM BUAOB-BCeE-
neHues 1 gp.). COOTBETCTBEHHO, AO/MKEH YUMTbIBATLCA KOMMIeKC GaKTopoB, no-
TEHUMaNbHO BO3AENCTBYIOLWLMX Ha BOAHbIN OOBEKT.

AHaNM3 CyLWEecTBYOWMX NOAXOA0B U METOAOB MCNOMb30BAHNA BUONOTMYECKUX
XapaKTEPUCTUK COOBLLECTB MOKA3bIBAET, YTO YACTO A/1A OLEHKU COCTOAHMA BOA-
HOro 06beKTa UCNOb3YeTCA U KaKoM-1Mbo ogMH NOKasaTesb UM UHAOEKC, UK
BbIBOAbI 4ENAlOTCA HAa OCHOBAHMM OAHOW-ABYX XapaKTepUCTUK coobLLEecTB, KOTo-
pble He UMEIOT COOTBETCTBYIOLWEN KannbposKu. MoaTomy, caesyeT UCnosb3oBaTb
KOMMJIEKC METPUK, NPoBeas MX NpeaBapuTesibHOE TECTUPOBAHME OTHOCUTE/IbHO
peakuMmn Ha M3MeHeHWe TemnepaTypbl. ITO 3HAYMTE/IbHO MOBLILAET TOYHOCTb
OLLEHOK.
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CnepyeT NOHUMATb, YTO LUMPOKO UCMONb3YEMbIN TEPMUH KKOMMIEKCHANA OLLEH-
Ka» — 3TO He NPOCTO LWMPOKNIM Habop KaKnx-1nbo xapakTepucTnk coobuects. OHa
[OONKHa BKAOYaTb B cebs He TONbKO Buonornyeckme, Ho 1 ruapomopdonornyec-
KMe U rmapoxmmmuyeckme nokasartenm, C O4HOM CTOPOHBI, T. €. AaHHbIe, ONUCbIBa-
toLmMe mectoobuTaHusa, U onucaHue Bogocbopa — ¢ Apyrol, B TOM c/yyae, Koraa
BOAOCOOPHaA NowWaab CAYKUT AONOSHUTENbHbIM GaKTOPOM 3arpAsHeHusn. Kak
cnpasenimeo otmeyaeT 0. Oaym (1975), «NpuumHbI 3arpA3HEHUA BOA, M cnocobbl
60pbObl C HUMK He yaaeTcst 06HAPYKUTb, €C/IM CMOTPETb TOIbKO Ha BOAY».

BnonHe o4yeBUAHO, YTO TPebyeTcA pa3paboTka crneumasbHbIX UAKM aganTaums
CYLLECTBYIOWMX METOAOB OLLEHKM 3KOJIOTMYECKOTO COCTOSIHUS BOAHbIX OOBLEKTOB,
MCMONb3YyeMbIX B KauecTBe oxnaauteneil. Peakumm oTaenbHbIX OPraHM3mMoB U UX
nonynaunin Ha U3MeHeHWe TemnepaTypbl A4OCTAaTOYHO XOPOLIO M3Yy4YeHbl, B TOXKe
BpPEMSA peaKUUKN pPasiMYHbIX COObLLECTB OCTalOTCA €1abo UccneaoBaHHbIMU BBUAY
TOr0, YTO OHU He ABAAOTCS NPOCTOM CYMMOW pPeakLMn OTAeNbHbIX 0cObel nan Bxo-
OALLMX B HAX NONYAALNNA.

5.3. OLIEHKA KA4YECTBA BOAbl BOOQOEMA-
OXJIAAUTENSA A3C
no 3K0Nn0ro-CAHUTAPHbIM KPUTEPUSIM

HopmumpoBaHUe KayecTBa NOBEPXHOCTHbIX BOA, MO KO/IMYECTBEHHbIM 3HAYEHU-
AM onpeaeneHHbIX rMapodU3UYEcKUX, TMAPOXUMMMUYECKMX, TMAPOONONOTNYECKUX
rnokasatenen NO3BOAMAO Pa3paboTaTb METOAMKY OnpeneneHUA 3KON0TMYEeCcKUX
HOPMaTMBOB KayecTBa BoAbl BOAHbIX 06bekToB (MeToaumka..., 1998; PomaHeHKo U
Ap., 1999). dkonormyeckme oueHKN 6a3npyrOTCA Ha abCOMOTHbBIX KOMYECTBEHHbIX
3HAYEHUAX MOKasaTesiel, KOTOpble COOTBETCTBYIOT OnpefesieHHbIM KaTeropuam
(knaccam) KavectBa Boapl (Tabn. 5.3.1).

O4HVM M3 MEeTOAO0B OLLEHKU U3MEHEHUA COCTOAHUA 3Kocuctemsbl BO, apyrux
3N1eMEHTOB TeXHO-3KocucTemMbl AIC, B YaCTHOCTU, BO3AENCTBUA TEXHOTEHHbIX daK-
TOPOB, MOXKET ObITb MPUMEHEHME 3KOI0r0-CaHUTaPHbIX KpuTepues. CpaBHUTENb-
HYIO OLLE€HKY CAHUTApPHO-3KO/IOrMYECKOro COCTOAHUA BogOEeMa-oxAaanTensa Xmenb-
HULKOM A3C NpoBOAUAN HA OCHOBAHWW PE3YNbTATOB WMCCNEAOBAHWA B NETHUN
nepuog 1999 rr. n 2006 r., UCNONb3YA METOAMKY IKOOrMUYECKOM OLLEHKM KayecTBa
NoBEPXHOCTHbIX BOA, NO COOTBETCTBYIOLWMUM KaTeropmuam (MetoguKa..., 1998).

B ntoHe 1999 r. Te UM UHble pailoHbl BogoemMa-oxnaantens XmenbHuukom A3C
Nno rMAPOXMMMUYECKMM U rMAPOBUONOrMYECKUM NOoKasaTensam (tabn. 5.3.2) moryT
6bITb OXapaKTepPU30BaHbI Pa3HbIMM KaTeropusamm KauecTsa BoAbl.

Mo nMoKasaTtento NPo3payHOCTM OCHOBHas akeBaTopusas BO 6blna OoTHeceHa K
«OYEeHb YUCTBIM» N KYUCTbIM» BOAAM, NLLIb B OTBOAALLEM KaHane Npo3pavyHoOCTb
COOTBETCTBOBa/ia «YMEPEHHO 3arpssHeHHbiM» (cm. Tabn. 5.3.1). BenuunHa pH
COOTBETCTBOBA/IAa KaTeropumn «rpsAsHas» U «O4YeHb rpasHas». B To e Bpemsa no
COoAEepPKaHMI0 aMMOHUIMHOIO a30Ta MOYTU BECb BOLOEM XapaKTEPWU30BaNCA KakK
CYUCTBIN», TONIBKO OTBOAALWMI KaHaN — KaK «c/1labo 3arpsasHeHHbln». CogeprKaHue
HUTPUTOB, HUTPATOB U PpocdaTOB COOTBETCTBOBA/IO KOUYEHDb YNCTbIM» BOAAM, ULLb
B OTBOAALLEM KaHane coAepiKaHue HUTPUToB U GochaToB COOTBETCTBOBANO «3a-
rPA3HEHHbIM» U «OYEHb FPA3HbIM» BOAAM.
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Tabauya 5.3.1. Knaccbl M KaTeropum Kauectsa BoAbl C COOTBETCTBYHOLLMMU 3HAYEHUAMM
HEKOTOpPbIX NoKasaTenei (no: Metoamka..., 1998).

Knaccebl | I 1] \Y \Y,
OyeHb OyeHb
HassaHwua Knaccos Yucroie 3arpAsHeHHble [pA3Hble
4YncTble rpAsHble
Kateropuun 1 2 3 4 5 6 7
3 Ouenb Oocta- | Cnabo | YmepeH- Ouenb
HasBaHwuA Kateropui Yuctble | TOYHO | 3arpAs- |Ho 3arpaAs-| MpAsHble
yncTble rpasHble
YUCTble | HEHHblE | HEHHble
B- o« B- B™ | wmesoca-| % |Mommcan-
CanpobHocTb onuroca- | onvroca- | mesoca- | mesoca- me30ca-
npobHble pobHble
npo6Hble |NPobHble |MPO6HbIe | NpobHbIe npobHble
Mpo3payHocTb, M >1,50 1,00— | 0,65— | 0,50— 0,35— 0,20— <0,20
1,50 0,95 0,60 0,45 0,30
pH 6,9—7,0 |6,7—6,8;|6,5—6,6;|6,3—6,4; | 6,1—6,2; |5,9—6,0;| <5,9;
71—75|76—79|80—8,1|8,2—8,3| 84—85 |86—8,7| >8,7
NH," mr N/gm? <0,10 0,10— | 0,21— | 0,31— 0,51— 1,01— >2,50
0,20 0,30 0,50 1,00 2,50
NO,”, mr N/am3 <0,002 | 0,002— | 0,006— | 0,011— | 0,021— | 0,051— | >0,100
0,005 0,010 0,020 0,050 0,100
NO,, mr N/am® <0,20 0,20— | 0,31— | 0,51— 0,71— 1,01— >2,50
0,30 0,50 0,70 1,00 2,50
PO,*, mr P/am® <0,015 | 0,015— | 0,031— | 0,051— | 0,101— | 0,201— | >0,300
0,030 0,050 0,100 0,200 0,300
0, mr/am? >80 |(76—80(71-75|6,1—7,0| 51—6,0 |4,0—-5,0| <4,0
% HacbILWweHns 96—100; | 91—96; | 81—90; | 71—80; | 61—70; | 40—60; <40;
101— 106— 111— 121— |131—140| 141— >150
105 110 120 130 150
Mo, mr O/gm® <3,0 |3,0-50(51—-80| 81— 10,1— 15,1— >20,0
10,0 15,0 20,0
BO, mr O/am? <9 9—15 | 16—25 | 26—30 | 31e40 | 41—60 >60
Bromacca putonnaHKToHa, <0,5 05—-10|11—2,01|2,1-5,0(5,1—10,0| 10,1— >50
mr/pm? 50,0
YucneHHocTb GakTepronnaH- <0,5 05—15|16—25(26—6,0| 51—70 | 71— >10
KTOHa, MJH. K1/cm® 10,0
MHaekc canpobHocTH Mo <1,0 1,0—15(16—20(21—25| 2,6—3,0 |3,1—35
MNaHTne — BykK

Mo Be/MYMHE NepMaHraHaTHOM OKMUCIAEMOCTU BECb BOLOEM MOXKHO XapaKTe-
pU30BaTb KaK 3arpsa3HeHHbl. BennumHa BMXPOMATHOM OKMCNSEMOCTM COOTBETC-
TBOBaJia B OCHOBHOM C1abo 3arpsAsHEeHHbIM BOAAM, B BOCTOYHOM paioHe U B Nog4-
BOAALLEM KaHase Boga bblna fOCTaTOYHO YMCTOM.

Mo pasBuTUIO GUTONNAHKTOHA BbIAENAIOTCA YHACTKUN, KOTOPbIE MOXKHO XapaKTepu3o-
BaTb KaK €/1ab0 3arpA3HeHHble — NOABOAALLMIA KaHa/, YMEPEHHO 3arpsisHEHHblE — 3a-
nagHbli, CEBEPHbIA N BOCTOYHbIA PaloHbl BOAOEMA, LEHTPA/IbHbIM U HOXKHbIA PalioHbI
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5.3. OueHka kayecrsa Bogbl Bogoema-oxnagurens A3C

Tabnuya 5.3.2. 3HauyeHUA 3KOI0ro-CaHUTaPHbIX NOKasaTenen Boabl B Bogoeme-
oxnagutene XA3C, nioHb 1999 r.

MokasaTtenu Cesep- | 3amap- | Uent- | Boctou- |0 nK OTK
HbI HbI  |panbHbIiM| HbIA

Mpo3payHocTb, m 1,60 1,60 1,35 1,60 1,45 1,35 0,35
pH 8,8 8,8 8,6 8,7 8,6 8,9 9,2
NH,", mr N/am® 0,15 0,15 0,15 0,16 0,14 0,15 0,43
NO,, mr N/am® 0,000 0,000 0,000 0,000 0,001 0,000 0,061
NO,, mr N/am® 0,01 0,01 0,01 0,01 0,03 0,02 0,03
PO,*, mr P/am® 0,000 0,001 0,003 0,003 0,002 0,004 0,401
0,, mr/am? 8,61 8,61 8,09 8,48 7,83 8,61 22,57
% HacblWweHus 104,1 102,5 95,6 102,9 92,7 103,5 274,6
no, mr O/am® 10,5 10,4 12,8 10,7 10,8 10,2 12,1
BO, mr O/am® 27,5 25,9 27,5 22,6 27,5 22,5 25,8
Bromacca putonnaHKToHa,
mr/om’ 6,936 8,626 | 10,843 | 7,102 | 12,023 | 4,395 (1134,514
YucneHHOCTb baKTepronaaHK-
TOHa, MJIH. Kn/cm® 7,45 7,56 7,12 7,85 7,01 — 13,42
MHpeKc canpobHocTH
no GUTONNAHKTOHY 1,92 1,81 1,88 1,77 1,93 1,80 2,15
MHpeKc canpobHocTH
N0 300M/1aHKTOHY 1,36 1,36 1,37 1,44 1,42 1,50 1,61
MHAeKc canpobHocTM
no 3006eHToCy 3,43 3,76 2,69 2,66 2,49 2,74 3,63

MOYHO OLIEHUTb KaK rpA3Hble, U OTBOAALLMI KaHa/l — KaK «OYeHb FPA3HbIA». Yucnen-
HOCTb HaKTepPMONNaHKTOHA HAa OCHOBHOW YacTW aKBaTOPUM COOTBETCTBOBA/IA MOKa3aTe-
NIIM, CBOMCTBEHHbIM «IPSI3HbIM» BOAAM, @ B OTBOAALLEM KaHane — «O4YeHb rPA3HbIM».

NHOeKe canpobHOCTU No GUTONNAHKTOHY Obl XapaKTepeH ANA A0CTaTOYHO
UYMCTbIX BOA, a B OTBOAALLEM KaHane — Ansa «cnabo 3arpsasHeHHbIX» BoA,. MHAEKC
canpobHOCTM NO 300MJ1aHKTOHY COOTBETCTBOBA/ «YMUCTbIM» BOAAM, B OTBOAALLEM
KaHase — «[0CTAaTOMHO YMCTbIM». MHAEKC canpobHOCTM No 3006eHTOCY B OTBOASA-
Lem KaHane M 3anagHoOM palioHe BoAoema COOTBETCTBOBaN OYeHb MPA3HbIM BO-
JaM; B CEBEPHOM — «TPA3HbIM» BOAAM; B LEHTPA/SIbHOM, BOCTOYHOM M MOABOAA-
LLeM KaHane — «yYMepeHHO 3arpA3HeHHbIM» BOAAM.

CneayowWwmm LWArom oLeHKKU SBAAETCA NEPEXOL OT KOANMYECTBEHHbIX abcontoT-
HbIX 3Ha4YeHMI NoKasaTenen K 6anbHO-OLEeHOYHOM WKane (Tabn. 5.3.3).

B uenom no cpegHemy MHAEKCY KayecTBO BOAbl B BOAOeMe-OX/laguTene B
nioHe 1999 r. cOOTBETCTBOBANIO B OCHOBHOM KaTeropuMm 3 — A0CTAaTOYHO YMCTbIX
Bog, (Knacc Il — uncTble BOAbl), @ B OTBOAALLEM KaHane — Kateropum 5 — ymepeH-
HO 3arpAsHeHHbIX Bog (Knacc lll — 3arpasHeHHble Boabl). HECKONBKO HUKe Bbin
CPeaHUIn MHAOEKC B NOABOAALEM KaHajle M B BOCTOYHOM paiioHe («A0CTaTOYHO
YynucTble» BOAbI C TEHAEHUMEN NEepexoaa K KaTeropnmnm «UnCTbie»).
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Tabnuya 5.3.3. XapaKkTepuCcTMKa KayecTBa BOAbl B BOgOEMe-ox1agutene
XmenbHuLKon A3C no Kateropusam, UoHb 1999 r.

MokasaTenn Cesep- | 3anap- | LUewt- | Boctou- 1 o nK OTK
HbIVA HbIA  |pafibHbIA|  HbIA

Mpo3payHocTb, M 1 1 2 1 2 2 5
pH 7 7 6 6 6 7 7
NH," mr N/am® 2 2 2 2 2 2 4
NO,, mr N/am® 1 1 1 1 1 1 4
NO,, mr N/am® 1 1 1 1 1 1 1
PO,*, mr P/am® 1 1 1 1 1 1 7
0,, mr/am® 1 1 1 1 2 1 7
% HacblWweHnA 1 1 2 1 2 1 7
no, mr O/am? 5 5 5 5 5 5 5
BO, mr O/am® 4 4 4 3 4 3 4
Brvomacca ¢puTO-nNaHKTOHa,
mr/om® 5 5 6 5 6 4 7
YucneHHocTb GakTepronnaHK-
TOHa, MJIH. Kn/cm3 6 6 6 6 5 - 7
MHAaekc canpobHocTH
no GUTONNAHKTOHY 3 3 3 3 3 3 4
MHpekc canpobHocTH
MO 300M1AHKTOHY 2 2 2 2 2 2 3
MHAaekc canpobHocTH
no 3006eHToCcy 6 7 5 5 4 5 7
CpeaHuii UHAEKC 31 3,1 3,1 2,9 31 2,7 53

Mo cpaBHeHuto ¢ 1999 . B oxnaagutene B 2006 r. yBeanumaacb NpPo3payHoOCTb 1
BOZa BCEro BOAOEMA MO 3TOMY NOKa3aTe/1to COOTBETCTBOBA/IAa KaTErOPUM O4YEHb YMCTbIX
Bog, (cm. Tabn. 5.3.4). Mo coaepaHNIO aMMOHMIMHONO a30Ta CUTyauMA YXyALWKNAACh,
BOJA COOTBETCTBOBA/Ia B OCHOBHOM KaTeropmm cnabo 3arps3HeHHble BoAbl, 4OCTUran
KaTeropmn «yMmepeHHo 3arpasHeHHbIe BOAbI» B HOXKHOM paioHe. MNoBbllleHne YPOoBHA
COAEPHKAHUS HUTPUTOB OMNpPEAeINI0 U3MEHEHME KaTeropmum KayecTBa Ha «A40CTaTou-
HO YMCTble BOAbI», @ KAYeCTBO BOAbI MO COAEPKAHUIO HUTPATOB M YacTUYHO ¢ocdo-
pa — He u3MeHuNoch. Kak 1 paHee, No cogeprkaHunto pocdopa BblAENANCA OTBOAALLMN
KaHan (kateropus «rpasHbie» BoApl). Mo BeAnYMHE NepmMaHraHaTHOM OKMUCAAEMOCTU
NPaKTUYECKM BECb BOAOEM MOXKHO XapaKTepPM30BaTb KaK AOCTaTOYHO YMCTbIN.

YpoBeHb pa3BuTUA PUTONNAHKTOHA 3HAYUTENIbHO CHU3IUACA OTHOCUTENIbHO
1999 r., no BennuyMHe ero 6MOMACChl KAYECTBO BOAbI MOMKHO OMNPeAennTb KaTero-
PUAMM OT «UYUCTbIX» A0 «CNabo 3arpA3HeHHbIX» BoA,. Mo MHAEKcam canpobHoCTH,
paccynTaHHbIM MO GUTOMIAHKTOHY U 300M1aHKTOHY, KAa4eCTBO BOAbI B OXaautene
B OCHOBHOM HE M3MEHWUI0CH (COOTBETCTBEEHO KAaTErOpUM «4OCTAaTOUYHO YNCTbIE» U
«4ucTble» Boabl). MHAEKC canpobHOCTM NO 3006€HTOCY HECKOIbKO CHU3UACA U NO
BCEMY BOZOEMY COOTBETCTBOBAJ1 KAaTErOpUMN KYMEPEHHO 3arpsisHeHHbIe» BoApbl.
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Tabauya 5.3.4. 3Ha4eHMA 3KO0ro-CaHUTaPHbIX NOKa3aTesieil KayecTBa BOAbI
B Bogoeme-oxnagutene XA3C, nonb 2006 r.

Mokasatenu Cesep- | 3anaz- LieHTpa Boctod- | it | TIK otk
HblIl HbI HblIl

Mpo3payHocTb, M 15 2,0 2,2 1,8 1,8 2,5 2,2
NH,", mr N/am® 0,37 0,46 0,30 0,32 0,51 0,34 0,37
NO,", mr N/am? 0,009 0,009 0,009 0,009 0,008 0,009 0,009
NO,", mr N/am? 0,01 0,01 0,01 0,01 0,01 0,01 0,02
PO,*, mr P/am? 0,005 0,004 0,010 0,032 0,030 0,019 0,284
Mo, mr O/am® 8,19 7,06 7,77 6,92 7,35 7,56 7,14
Bromacca putonnaHKToHa,
mr/am’ 1,00 1,95 1,07 3,12 1,33 1,00 1,99
MHpekc canpobHocTn
Nno GUTONIAHKTOHY 1,76 1,76 1,801 1,754 1,794 1,793 1,767
MHpekc canpobHocTv
N0 300M/1aHKTOHY 1,467 1,499 1,516 1,564 1,453 1,543 1,555
MHaeKc canpobHocTu
no 3006eHTOCy 2,89 2,65 2,89 2,94 2,85 2,74 2,91
Tabauya 5.3.5. XapakTepucTKa KayecTsa BOAbl N0 KaTeropuam
B BOAoeMe-oxNagutene XmenoHuukon A3C, nonb 2006 r.

MokasaTtenu Cesep- | 3anap- LlenTpa BOCTOY- | | bt nK Otk

HbIV HbIV HbIVA

Mpo3payHocTb, M 1 1 1 1 1 1 1
NH," mr N/am® 4 4 3 4 5 4 4
NO,”, mr N/am? 3 3 3 3 3 3 3
NO,", mr N/am? 1 1 1 1 1 1 2
PO,*, mrP/am® 1 1 1 3 2 2 6
no, mr O/am® 4 3 3 3 3 3 3
Bromacca puTonnaHKToHa,
mr/am3 2 3 3 3 3
MHpekc canpobHocTn
Nno GUTONNAHKTOHY 3 3 3 3 3 3 3
MHaekc canpobHocTu
N0 300M/1aHKTOHY 2 2 2 3 2 2 3
MHpekc canpobHocTn
no 3006eHToCcy 5 5 5 5 5 5 5
CpeaHuii UHAEKC 2,6 2,6 2,5 3,0 2,8 2,7 3,3

203



5. Merogonornyeckue acneKTbl OLeHK! B3aMOAencTBUIA B TexHo-3kocucreme A3C

Mo cpeaHemy MHOEKCY MOMKHO KOHCTAaTUPOBATb Y/yUllEeHUEe KayecTBa BOAbI K
2006 r., a 3K0NI0ro-caHUTapHOe COCToAHNE BogoemMa-oxnaantena XASC xapakrtepu-
30Ba/IoCb MOKa3aTeNAMM, KOTOPble B OCHOBHOM COOTBETCTBOBAJIM KACCY YUCTbIX
BOZ, (KaTeropumn «4mcTble — AOCTAaTOMHO YMCTble BOAbI»), MO TPOPHOCTU — 3TO CO-
OTBETCTBYET Me30TPOdHbIE U Me30-3BTPOdHbIM BogaM. Hanbonee 3arpasHEHHbIM,
KaK 1 paHee, 6bl/1 OTBOAALLMIA KaHaa, O4HAKO AULLb NO coaepKaHuio pocdaTos Ka-
YeCTBO BOAbI B HEM AOCTUIA/I0 KAaTEropumn «rpAsHble» BoAbI.

TakMm 06pa3om, NPUMEHEHUE METOLMKU IKOJIOTMYECKOM OLLeHKM KayecTBa
NOBEPXHOCTHbIX BOA, MO 3KONOr0-CaHMTapPHbIM KaTeropMam MO3BOJIUIO NOAYYUTb
XapaKTEPUCTUKM, KOTOPbIE, BaXKHO OTMETUTb, CTPOATCA Ha CpaBHEHWWU 60/bLIOro
KOMIMYECTBA KaK BUOTMYECKMX, TaK M aBMOTUUECKMX XapaKTEPUCTUK.

5.4. BUOJNIOTNMYECKUE NMOMEXU
B TEXHO-2KOCUCTEMAX

Bo3genctBmA pasMUHbIX TEXHUYECKUX OOBEKTOB Ha OK-
py)KatloLLyto cpeay, B YaCTHOCTU Ha TMAPOIKOCMCTEMbI XOPOLIO M3BECTHbl (Poc-
conumo, 1977; MpoTtacos, 3aaHoBCKKiM, 2002), o4HAKO N TEXHUYECKNE 0B6BbEKTbI,
B YaCTHOCTM MX CUCTEMbI BOAOCHABXKEHUSA, HE U30/IMPOBaHbI OT BAUAHMUA KU3HE-
OeATeNbHOCTN TMAPOB6MOHTOB, KOTOPbIE MOTYT OKa3biBaTb CYLLECTBEHHOE BIUAHUE
Ha ux paboty. UccnegoBaHue Kak npamoro BanaHua A3C Ha rMAPO3KOCUCTEMBI,
Tak M 0bpaTHOro Bo3aeincTBuA Ha paboTy TeXHUYECKMX CMCTeM, N03BoIMAO chop-
MYNMPOBaTb KOHLUEMNLMUIO TEXHO-IKONOTMYECKOM CUCTEMBI, COTNAaCHO KOTOPOW 3KO-
NIOTUYECKME U UHIKEHEPHO-TEXHUYECKUE 31EMEHTbI PAaCCMaTPMBAlOTCA B €4MHCTBE
B3aumocsasel (mapobuonorusa..., 1991; Protasov et al., 2009; 3BarnHues, Mo-
eHKo, 2010). TexHO-3KONOTMYECKan CUCTEMA PacCMaTPUBAETCA Kak COBOKYMHOCTb
6MOTOMNOB NPUPOAHOIO M TEXHO-aHTPOMNOreHHOTo XapaKTepa, MX BUOTUYECKOro Ha-
cenenuns, 0b6begMHEHHbIX CUCTEMOW NPAMBIX M 06PaTHbIX CBA3EM, N3MEHSIOLLMXCS
B NPOCTPAHCTBE M BO BPEMEHM.

3HayMTeNbHan YacTb rIMAPOBMOHTOB B TEXHO-3KOCMCTEME B TOW AN UHOM Mepe
BAUAET Ha GOpMMpPOBaHME BUONOTMYECKUX MOMEX B paboTe TEXHUYECKUX CUCTEM.
Buonoruyeckne nomexm — 3TO ABAEHWE B3aUMOLENCTBUA MENKAY TEXHUYECKU-
MU U BMONOTNYECKMMU 3/IEMEHTAMMN TEXHO-EKOCUCTEMbI, B pPe3y/ibTaTeé KOTOpPOro
NPUCYTCTBME OPraHM3MOB, NPOAYKTOB MX XM3HeAeATe/NbHOCTU, UAU UX OCTaTKOB
OKa3blBalOT HeraTMBHOE BAMAHME Ha HOPMANbHYH 3KCM/IyaTauMio TEXHUYECKMX
cucTem.

Buonornyeckne nomexu cneayeT oTanM4YaTb OT GUONOrMYECKMX NOBPEKAEHUN,
nocsegHue NpeacTaBaAlOT cobol «nboe HexenatenbHoe M3MeEHeHMe B CBOWC-
TBaX MaTepUanoB U M34eN1i, Bbi3BaHHOE KU3HEAEATE/NIbHOCTbIO OPraHM3MoB»
(Mnbnues u ap., 1987).

B pabote cuctem BogocHabxeHuna AIC 6uonormyeckne Nomexm BO3HUKAIOT
B pesynbTaTe MU3HeAeATeNbHOCTU Pa3INYHbIX rMAPOBUOHTOB, 0bUTalOWMX B BO-
JOWUCTOYHMKE, BOAOEMaX-OXNaAnTenax Uam cuctemax BogocHabxeHus. B coctase
3o00nepndPpUTOHa BOAOEMOB-0X1aANTENEN YMEPEHHOM 30HbI K BUAAM, NpeacTaBna-
IOLMM NOTEHLMANbHYIO YTPO3Yy B acnekTe 6UONOrMYecknx nomex, Kpome WNPOKo
M3BECTHbIX MONIIFOCKOB p. Dreissena oTHOCATCA TaKXe rybku Spongilla lacustris L.,
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Ephydatia mulleri Liberkiihn, mwanku Plumatella emarginata Alm. wn P. fungosa
Pallas,, nonun Cordilophora caspia Pallas, a TakXe HUTYaTble BOAOPOC/N, BbiCLINE
BOoAHble pacTeHusa. (Protasov et al., 2009, Jenner et al., 1998). B TexHo-3KoCUCTE-
Me XmenbHuuKol ASC K TaKMM OpraHM3mam B NEPBYIO odepesb CnesyeT OTHECTH
ApewncceHy. MNocne BceneHMA ee B BOAOEM-OX/1agUTeNb, B TEXHUYECKUX CUCTEMAX
BOOOCHAOXKEHMA BO3HMK/IM CYLLECTBEHHbIE NPOobaemMbl, CBA3aHHbIEe C 0bpacTaHnem
Ha Pas/IMYHbIX Y4aCTKax — OT copoynasameatowwmx pewetok BHC go Tpybonposo-
008, PUNBTPOB TEXHNYECKOWN BOAbI U OXN3aANTENbHbIX arperaTos.

MpennocbliIkKN K BOSHUKHOBEHUIO BMONOMEX B BOAOCHAOMKEHUU MOTYT ObITb
pa3geneHbl Ha NPUpPoAHble N TexHudeckme. K nepsbiM HeEOBXoaMMO OTHECTU: ec-
TECTBEHHbIE NPOLLECChI pacCceneHns opraHM3MoOB B BOSOEMAX B NPeenax apeanos
W BHE UX, NPOLLECChI, CBA3AHHbIE C Pa3MHOMKEHWEM, aKTUBHbIN U MACCUBHbIM BbIOOP
OpraHU3mamu Hanbonee 61aronpPUATHLIX MECTOOBUTAHWIA, KOHLEHTPALUUIO opra-
HU3MOB B 6/1aronpPUATHBIX YC/I0BUAX, aKTUBMU3ALMIO BMONOrMYECKMX MPOLLECCOB Ha
pasgenax ¢as. K TexHMYecKMm npeanocblikam cnesyeT OTHECTU KOHCTPYKLUMIO BO-
[0ema-oxnaguTens, cuctem BoAo3abopHbIX YCTPOMCTB, MOABOAALLErO KaHana, Npwm
CO3ZaHNMN KOTOPbIX 06bIYHO HE YUUTbIBAKOTCA BO3MOXKHbIe BUONOIrMYECKME MOMEXMU.
B HEKOTOPbIX CIy4asAX KOHCTPYKLMA TMAPOCOOPYKEHMIM 3HAUMTENbHO BaaronpuaTc-
TBYIOT MacCOBOMY Pa3BUTUIO OPraHM3MOB.

B KauyecTBe TeXHWMYECKON NPeanocbl/IKM BO3HUKHOBEHUA BUONOrMYECKUX MOo-
MeX B TexHo-aKocucteme XA3C MOXKHO paccMaTpuBaTb HanuvumMe OBO/ILHO NPO-
TAXEHHOro NOABOAALLErO KaHana, B KOTOPOM B MepBYI0 odyepesb U B 3HAYUTE b-
HOM KonmyecTBe chOpPMUPOBANNCH NOCENEHUA APENCCEHbl HAa BETOHHbIX OTKOCaX.
B 2005 r. nepcoHanom A3C 6bina paspabotaHa OpUTrMHAIbHAA METOAMKA OYUCTKM
KaHana OT ApelicCeHbl U B TEYEHME OLHOIO UMKA Takol YOOpKM M3 KaHana bbiio
nsBneyeHo 6onee 700 T apencceHsbl. [pn OTHOCUTENBHO HEDONBLLIOM CKOPOCTU Te-
YeHMA BOAbl B MOABOAALLEM KaHae He Obl10 OTMEeYEHO ABAEHMUI BEYEHUA HAHO-
COB B BMZE APY3 MU OTAENbHbIX 0CObeN U pakoBUH apelicceHbl K BHC (Kak 3To Ha-
611043N0Cb, HaNPUMep, B NOABOAALLEM KaHane YepHobbinbckon AIC). NoaobHble
npobaembl MOTyT BOSHMKHYTb Ha XA3C Npu yBENUYEHUN MOLLHOCTM, BBEAEHUUN B
CTPOM AONOAHUTENbHbBIX 3HEProb6/10KOB, NMPW KOTOPOM MPOU3OMAET YyBENUYEHME
CKOPOCTM TeYeHMA B KaHane. YacTb nonynsaunmn gpemncceHbl, obutatow,an B NoaBo-
AAlem KaHane, 6e3yc/10BHO, ABAAETCA MOLLHBIM MCTOYHUKOM JIMMUHOK, KOTOpble
nonagarT B CUCTEMbI TEXBOAOCHabXeHMA. OaHaKo, HeobXoAMMO y4UTbIBaATb, YTO
BENINrepbl AOMKHbI MPONTU ONPeLeNeHHbIN LMK PasBUTUA B NNAHKTOHE A0 oce-
OaHWA UX Ha cybcTpaT. JINUMHKK, NOABNAIOWMECS NPU PA3MHOMKEHUU ApencCeHbl
B MOABOAALLEM KaHANEe HEU3OEKHO AO/KHbI MPONTU YEPE3 CUCTEMbI OX/TAXKAEHUSA,
npexae, 4yem nonactb B8 BO, rge u npomcxoamt ux fanbHenwee passutue. Heoa-
HOKPATHO OTMEYANACh BbICOKAsA YNCAEHHOCTb BE/IMTEPOB APENCCEHDBI B OTBOAALLEM
KaHane, o4HaKo cyabba sTUX IMYNHOK HEM3BECTHA, BEPOATHO, 3HAUNTEIbHAA YacTb
MX OTMUPAET Nocie NPOXOXKAEHUU cucTem oxnaxaeHua AIC. Takum obpasom,
ApencceHa B NOABOAALLEM KaHane He ABAAETCA OCHOBHbIM MCTOYHMKOM Benure-
poB, MONaAaLWMX B CUCTEMbI BOAOCHAOXKEHMA. 3HAUUTENIbHOE KOIMYECTBO ApeNc-
CEHbl CKOHLLEHTPUPOBAHO Ha 06/1MLLOBKE NAOTUHbI, @ TaK}Ke Ha AHE BOAOEMA-OX/1a-
auTena B 6eHToCe.

®PunbTPaUMOHHAA aKTUBHOCTL ApeincceHbl 0bycnoBnaa 3HaYNTENbHOE pacLIn-
peHue nnowanen AHa, 3aHATHIX HATYATLIMU BOAOPOCASMM, 3@ CYET YBENMYEHMUA
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NPO3PaYHOCTU U AOCTYNHOCTU CO/IHEYHOTO OCBELLEeHUA. Pa3BuTUE 3e/eHbIX HUT-
YyaTbIX BOAOPOCAEN U nocneayrowmi ux apndT B NoagBOAALLEM KaHasle co3gasan
CylLecTBeHHble nomexu B paboTe BpaLyatoLmxcs ceTok Ha BHC.

[ns KOHTpoNA 1 orpaHMYeHna BUONOrMYECKMX MOMEX HeOBXoAMMA UX TUMKU3a-
LM, NOCKONbKY KaxKabl U3 BapMaHTOB TpebyeT cBOEro Noaxoaa K MOHUTOPUHTY
buonornyecknx sBaeHni, BbIbopy MeToaoB NpeaynperaeHna u yctpaHeHus. MNo-
MeXW MOTYT 6bITb TUNMM3MPOBAHbI HE TOJIbKO MO UX XapaKTepy M nokanunsaumm (Ada-
Hacbes, 1991), HO M MO MUX NPOUCXOXKAEHUIO, [ONTOBPEMEHHOCTU, MEPUOLUYHOCTH
W OpYyrMM XapakTepuctukam (Protasov et al., 2009).

MOHO BblAENUTb PAL TUMOB BUONOMEX MO MX JIOKANIM3ALUM B TEXHO-IKOCUC-
Teme, 3TO NOMEXM, BO3HUKAtOLWMeE:
| — B BOgOEME-OXNaanTene, NPpMBOAALLME K OTKIOHEHUAM OT ero NPOEKTHbIX Xa-

PaKTEPUCTUK;

Il — B cucTtemax nogBeaeHUA U OTBEAEHNA LMPKYNALNOHHON OXNaxaatoLwen Boabl,
YCTPOMCTBAX AOMONHUTENILHOTO OXNAXKAEHUSA (NOABOAALMNMI, OTBOAALLMNIA KaHa-
Nbl, BpbI3ranbHble 6acceliHbl, rpagupHu);

Il — B cuCTEMAX LMPKYNALMOHHOIO BOLOCHAOKEHUA U TenJ00OMeHHUKax (KOH-
AeHcaTtopax);

IV — B cMcTeMe BOA0OBOAOB arperatos TEXHUYECKOrO BOAOCHABKeHUS;

V — B cMCTEME XMMBOAOMNOATOTOBKM;

VI — B crcTeMax BOAOCHABKEHMA U3 BHELLIHMX MO OTHOLLEHMIO K BOAOEMY-0X/1a M-
TeN0 UCTOYHMKOB.

Buonomexu | TMNa, BO3HMKalOWME NPU IKCMyaTaLUKM BOLOEMA-OXNaanTens,
MOTYT ObITb CBSI3aHbI CO C/IEAYOLWMMMN NPOLLeCCaMu:

— 3apacTaHMe BOAOEMa-OXNaAuTensa BbiCWEW BOAHOM PACTUTENbHOCTbIO, YTO
NPUBOAMUT K YMEHbLUEHUIO aKTUBHOW NOBEPXHOCTU TenanoobmeHa, NU3MeHeHuU-
AM B rMapoanHaMmnyeckom pexkume (LLinmaHcknit, 1968);

— CKOMJIeHMe Ha NOBEPXHOCTM BOAbI NNAHKTOHHbIX BOAOPOCAEN NPU KLLBETEHNUUN»
BOAbI, BCMJIbIBAIOLLMX HATHATbIX BOAOPOCAEN, CKONJIEHUA PAaCTEHUI C NaaBato-
LLMMMU INCTBAMM, YTO MPUBOAMUT K CHUXKEHUIO TENoNepeaaymn B aTmocoepy;

— CKOMJIeHMe Ha AHe Bogoema BUOreHHbIX OT/IOKEH UM B BUAE PAKOBUH MOOC-
KOB, OCTaTKOB BbICLUMX BOAHbIX PAaCTEHWUM, YTO NPUBOAUT K YMEHbLUEHUIO TN1Y-
6MHbI BOgOEMA, CO34aHUI0 NPEANOoCbIIOK MacCOBOIO NOCTYMN/IEHUA B CUCTEMbI
BOJOCHaOeHUA BNEeKOMbIX OBUOreHHbIX HAHOCOB;

— MacCCOBO€ PasBUTME OPraHM3MOB 300M/1aHKTOHA (HEKOTOPbIX PaKoObpasHbIX,
Hanpumep, Cercopages), YTo NPUBOAUT K UX 3aHOCY B CUCTEMbI BOLOCHabXKe-
HUA 1 yXyaweHuo GUabTpytoLLein cnocobHOCTU BpaLatowmxcs cetok BHC;

— MaccoBas rmbenb rmapobUOHTOB NPU 3HAYUTENBLHOM MOBbLIWEHUN TEMNEPATY-
pbl, YXYAWEHUN KNCIOPOLHOIO PEXUMA U T. M., YTO NPUBOAMUT K YBEANYEHUIO
KOHLEHTPALMN OpraHMYecKoro BeLLeCTBA B BOAE, YCUAEHHOro obpasoBaHuA
61ONNEeHOK Ha TeNN00HMEHHbIX MOBEPXHOCTSAX.

Buonomexu Il TMINa ocobeHHO onacHbl B NOABOAALLMX KaHaNax, MOCKO/IbKY OHM
CKa3blBAlOTCA HENoCcpeacTBEHHO Ha pabote BHC u cuctem BogocHabxkeHua. Cne-
AYeT YYnTbiBaTb, YTO B NOABOAALLEM KaHafe CKAAAbIBAIOTCS ONTUMAbHbIE YCNO-
BMA ANA PAa3BUTUA MHOMUX TMAPOOUOHTOB, B YaCTHOCTU MOJIIOCKA APENCCEHbI B
CBAA3M C MOCTOSIHHbIM TeyeHneM, 61aronpPUATHBIM KUCIOPOLHBIM PEXUMOM, NpPn-
HOCOM M3 BOAOEMA HeobxoaAnMOM NuwM. buonormyeckme Nnomexu cBAsaHbl 34eChb
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C HECKO/IbKMMW daKToOpamu, KOTopble MOXKHO TUNU3MPOBATL Caeaylowmm obpa-
30M:

HaKoMJIeHNe N CHoC BMOreHHOro maTepuasia B NepPBYO O4Yepeb PaKOBUH MO-

JIIOCKOB ApencceHbl, HUTYATbIX BOAOPOC/EN, BbICLLIMX BOAHbIX PacTEHU;

YBENNYEHUNE TMAPABANYECKON LLEPOXOBATOCTN OTKOCOB KaHana;

KOHUEHTPALUMA NNYMHOK ApencceHbl, KOTOpble C TOKOM BOAbI MOTyT pacnpo-

CTPaHATLCA MO TEXHUYECKMM BOAOBOAAM M GOpPMMpPOBaTb 0bpacTaHue;

nocesieHWe B KaHa/jle O4HUX OPraHM3MOB, BbI3bIBAlOLLMX BUONOMEXM, MOXKET

C03/4aBaTb YC/I0BMA A8 NoceneHma apyrux. lNoceneHne gpencceHbl Ha TBep-

Aom 6eToHHOM cybcTpaTe co3AaeT yC10BMA AN NPOM3pacTaHMA YKOPEHAo-

LLIMXCA BbICLLIMX BOAHbIX PAaCTEHUN.

Buonornyeckune npoLecchl, NPOUCXo4ALLMe B OTBOAALLEM KaHale, MOTYT UMETb
OTHOLIEHMA K GOPMMPOBAHUIO NOMEX B C/IEAYIOLLMNX aCNeKTax:

B NMepuog, BbICOKMX TEMMEPATYp BOAbI B KaHaslax — MacCcoBOe pa3BUTUE, NOC-

Neayowmii BbIHOC B BOAOEM, M BO3MOXKHOE nonagaHue B NoABoasaLWmMii KaHan

TEPMODUNbHBIX HUTYATLIX BOAOPOCNAEN U3 OTBOAALLErO KaHana;

maccoBan rmbenb ruapobUOHTOB B OTBOAALLEM KaHasne Npu 3Ha4yUTeNbHOM

NOBbIWEHUM TemnepaTypbl, KOTOpas NPUBOAMT K YBEJIMYEHWUIO KOHLIEHTpaA-

LMW OpraHMYEecKoro BeLLeCTBa B BOAE BOAOEMA-OXNaAUTENS, YTO YBEINYMBAET

onacHOCTb 06pa3oBaHNA BUONIEHOK Ha TeNI00OMEHHbIX NOBEPXHOCTSAX, NPO-

BOLMPYET CHUMKEHME KOHLLEeHTPaLUuUmM Kucaopoga v rubens rugpobMoHTOB B BO-

poeme.

Brnonomexwu lll TMNa, BO3HMKatloWMe B BOAOBOAAX LUPKYAALMOHHOIO BOAOCHAb-
YKEHUS MOTyT BbITb KaK cneacTBMemM nonagaHus buoreHHoro matepmana (pakosu-
Hbl MOJIIFOCKOB, HUTYaTble BOAOPOC/M, BbiCLUME BOAHbIE pacTeHusn, pbibbl) B cucTe-
Mbl BOAOCHAOXeHUS, TaK U pa3BuUTMA obpacTaHUs B camon cucteme. B nocnegHem
cny4yae HanmbosbLUY ONACHOCTb NPEACTaBAT NOCENEHMA MOIIFOCKA APENCCEHDI,
rybok, MLWaHoK. bronormyeckme nomexm 3gecb MoryT Bbi3biBaTb BaKTepuasibHble
NAEHKN Ha TeNN00H6MEHHbIX MOBEPXHOCTSAX.

Buonomexwu IV TMna, BO3HUKatOWMe B BOAOBOAAX CUCTEM TEXHUYECKOro BOAO-
CHAOXeHUs MOryT onpeaenaTbcs NPUHOCOM KUBbIX OPraHM3MoOB M BUOreHHOro
MmaTepurana U3BHe UAN APYIMX Y4aCTKOB CUCTEM U Pa3BUTUEM OPraHWM3MOB B CUCTE-
Max BofocHabxeHua. Momexn V TMna AoctatoyHo cneundmyHbl. OHM MOTyT BbITb
CBA3aHbl C pa3BUTMEeM BaKTepuaibHbIX NAEHOK Ha NOBEPXHOCTM MOHOOBMEHHbIX
cmon. NMomexu VI Tna moryT BO3HMKaTb B KaHanax NoAMNUTKKU, YTO HapyLLaeT cucre-
MY BOAOCHabKeHMA BogoeMa-oxn1aguTens.

Buonomexu No nx NPOUCXOXKAEHUIO U BMONOTMYECKMM areHTam MoryT 6biTb
onddepeHUMpoBaHbI Ha:

A) Bbi3biBaeMble 6aKTepuaibHbIMU cO0bLIECTBaMM;
B) BbI3blBaemMble OpraHM3Mamy PaCTUTENIbHOTO NPOMUCXOXKAEHMA (MUKPOBOAO-

POC/IM NNAHKTOHA, HUTYaTble BOAOPOC/N, BbICLLUME BOAHbIE PACTeHUA U 4p.);
C) Bbi3blBaeMble XMBOTHbIMM (MPUKPENAEHHbIE U NOABUMKHbIE XUBOTHbIE);

D) 6uonomexu cmellaHHOrO XapakTepa.

Buonomexn H6aKTepMasbHOro MPOUCXOMKAEHUA MOFYT UrPaTb CYLLECTBEHHYIO
posib B TeNN006MeHHMKax. Pa3BuTne 6akTepmanbHbIX NNEHOK HanpsaMyo 3aBUCUT
OT CcoaepyKaHUsA OpraHUYEeCcKMx BeLLEeCTB B BOAE, TEPMUYECKOIO U TMAPOXMMUYEC-
KOT0 pPeKMMOB.
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Bvonomexun pacTUTENbHOTO NPOUCXOXKAEHUA OYeHb Pa3HOObpPasHbI. Bbicwmne
BOOHbIE pacTeHMsA B HONbLIOM KOMYECTBE MOTYT Pa3BMBATLCA B BOOOEME U Ka-
Hanax. Mpsamoe ux BO34elCTBUE CBA3AHO C 3apacTaHMEM BOAOEMOB U yMmeHbLlue-
HMEM OX/NaXKAalollel cnocobHOCTM NocneHUX, a TaKKe CHOCOM TedeHunem K BHC,
0COBEHHO NOrpy*KEHHbIX PacTeHWn. MaKkpoBOAOPOC/IM, KOTOPbIE MOTYT OKa3blBaTb
b6uonormyeckne nomexu, NpeacTasseHbl B OCHOBHOM HUTYATbIMMU 3€/1eHbIMU, CU-
He3eNeHbIMU U AMAaTOMOBbLIMW, Pa3BMBAOTCA B BO/IbLIEN UM MEHbLUEN CTEMEHM
B TeYeHue BCero roga. Ansa ux passutma HeobxoanMMo COIHEYHOE OCBELLEHME, MO~
3TOMY B TEXHO-3KOCUCTEME OHWM MOTYT BEreTMpoBaTb Be3ae, KPOMe 3aTEMHEHHbIX
YYaCTKOB CMCTEM BOAOCHabXKeHMA. CywecTBEHHYIO poib B pacnpenesieHnn pas-
JIMYHBIX BOZOPOCNEN UTPaeT TePMUYECKUIA pexum. Hanpumep, maccoBoe paseu-
THE HUTYATbIX CUHE3eNeHbIX MPUYPOYEHO K 30He cbpoca NoAorpeTbiX BOA.

KMBOTHbIE, BbI3blBatOLLME BMONOTMYECKME NOMEXU MHOTO06pPa3Hbl. U3 HUX Ha-
MBONbLLINIA YLLEPH MOTYT HAHECTU NPUKPENIEHHbIE, UMEIOLLME BONbLLYIO YUCAEH-
HOCTb M BUoOMaccy, TaKMe Kak [Ba BUAA APENCCEHbl, HEKOTOPbIE MLWAHKK, TyOKMU.
HabntogeHun 3a pasBMTUEM ApPENCCEHbI B PA3/IMYHbBIX BOAOEMAX NOKA3bIBAET, YTO
Hanbonbero 06MAMA OHW JOCTUMANN B PA3NIUYHbBIX BOLOXPAHWUIMLLAX, TEXHUYEC-
KMX BOOOEMAX, oxNnaautenax, KaHanax (XapuyeHko, 1995; LesuoBa, 1968; Zebra
mussels..., 1993).

BbifiBNEHWE OCHOBHbIX BMONOMMYECKNX XapPaKTEPUCTUK OPraHNM3MOB, Bbl3blBa-
FOLLMX NOMEXW ABNSAETCA OAHOW U3 BaXKHENLLIMX NPEANOCHINOK K OrpaHUYeHUIo noc-
nefHuX. B kKauecTse npMmepa MOXKHO NPUBECTM BUONOTMYECKME NOMEXU, KOTOPbIE
BbI3bIBAa/IM HUTYATbIE BOAOPOCAN B CUCTEME OXNaAXKAEHUA (rpagupHK, Bpbi3ranb-
Hble H6accelHbl) Ha 3anopokckoi A3C. NocKoNbKy cucTemMa camMBa Boabl U3 BpbI3-
rasbHbix 6acceliHOB bblia cnpoeKkTUpoBaHa 6e3 yyeTa BO3MOXHOCTU BO3HMKHO-
BeHMA BMONOrMYecknx nomex u npeacrasnsna cobon menkosoaHbii (10—15 cm)
6EeTOHHbIN Nepenns WKpuHoI okono 100 m, 34ecb Ha NoBepxXHOCTU BeToHa, Npu
XOpOLUEeM OCBELLEHWN, MOBbIWEHHOW Temnepatype BoAbl GOPMMPOBAIUCL 3Ha-
yuTesbHble MOCENEHUA HUTYATLIX BOAOPOCNEN, KOTOPbIe B MAcCe OTPbIBA/INCL U
CHocunuck K BHC, BbI3biBasA CylwecTBeHHble Bonomexun B paboTe BpaLLatoLLMXCA
CETOK. M3aMeHeHMe AaHHON KOHCTPYKLMM CUIaMU OBCNYKMBAIOLLETO NepcoHana,
a UMEHHO — CyXeHue U yrnybneHne BOAOTOKA, NepeKpbITUE ero CBETOHEMNPOHMU-
LLaeMbIM 3KPaHOM, CyLLECTBEHHO IMMUTUPOBA/O Pa3BUTUE NePUPUTOHHBIX BOAO-
pocnei 1 ycTpaHuio nomexu. Taknm obpasom, H6bin yYTEHbI OCHOBHbIE GAKTOpPbI,
onpeaensolmne UMeHHO AaHHbIN TUN GOPMUPOBaHUA BUoNOMEX.

Heobxogumo Tak:Ke pasnmMyaTb GWUONOMEXM, Bbi3blBaeMble HEMOCPEACTBEH-
HbIM MPUCYTCTBMEM TEX U/IU UHbIX OPraHM3MOB B TOM MW MHOM Y4aCTKe CUCTEMDbI,
n 6Monomexm, Bbi3biBaemMble NMPMHOCOM OPraHM3MOB MM UX OCTAaTKOB U3 APYrux
YYaCTKOB CUCTEMDbI, 3TO:

a) 6buonomexu, cBsizaHHbIE C MPUCYTCTBUEM MU KU3HEAEATEbHOCTbIO rMapobu-
OHTOB B cMCTeMax BoZoCHab»eHus (Hanpumep, obpacTaHue TpybonpoBoaos,
3apacTaHue BbICLUIMMW BOLHbIMU PACTEHUAMM KaHAOB);

b) 6uonomexn, Bo3HMKatlowMe B pesynbtaTe ApMdTa U HAKOMJEHUSA BAEKOMbIX
HAHOCOB M3 APYIrMX Y4aCTKOB CUCTEMDI.

B HeKOTOPbIX CAy4YaAx, MOXKET OKa3aTbCA BaXKHbIM, ABAAIOTCA M Bonomexm
CNeACTBMEM KU3HEAeATeIbHOCTU OPraHM3MOB MecTHOM dayHbl 1 dnopsbl, 1Mbo 3a-
HeCeHHbIX U3BHE, MHBA3MIHbIX. lTo3TOMY ciedyeT pasinyaTb BUoNomexu:
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1) BbI3bIBaeMble aBOPUTEHHBIMU BUAAMW OPFraHU3MOB;
2) Bbi3blBaeMble MHBA3UIHbIMW BUAAMMU (BUAAMU-BCENEHLAMU).

B paHHOM cny4yae cnesyeT y4MTbIBATb, YTO OYEHb YAaCTO BUAbI-BCEIEHLLbI BECb-
Ma arpeccMBHO 3aHMMAIOT PasnUYHble BUOTOMbI, MOTYT PE3KO YBE/NYMBATL YMC-
JIeHHOCTb, 0COBEHHO Ha Hava/ibHbIX CTAAWAX BCENIEHUA.

Bce unBble opraHM3mbl B TON AN MHOM CTEMEHM B CBOEW XKU3HEAEATENbHOCTH
CBA3aHbl C MEPUOANYECKMMU, CE30HHBIMU NPUPOAHLIMK ABAEHUAMM. [loaTOMy NO
XapaKTepy NepuoaUUYHOCTU X Pa3BUTUA MOXKHO Bbl4ENNUTb BUoNomexu:

K) KpyrnoroanyHoro xapakTepa;

M) nepvogMyHO BO3HMKAOWME, CE30HHbIE;

J) cBA3aHHbIE C HEMEPUOANYECKMMM IKCTPEMAIbHBIMU ABNEHUAMMU (KapKasa no-
rofia, CUNbHbIM LUTOPM, pe3Koe BO3pacTaHMe TEXHOreHHOM Harpysku).

Taknm 06pa3om, B KaxK40M KOHKPETHOM C/ly4ae MOXKET BbITb cocTaBneHa ¢pop-
mMmyna buonomex, 4To MoKeT BbITb CMONB30BAHO, B YaCTHOCTW, NPU MOHUTOPWUHTE.
Hanpumep, popmyna (I-B-a-1-MN/3) roBopuT 0 TOM, 4TO B A@aHHOM caydae Habaoaa-
IOTCA Nepuoanyeckne buonomexm, obocTpstoLMECA B SKCTPEMANbHBIX YCNOBUAX,
KOTOpble JIOKa/iM30BaHbl B BOAOEMe-OX/1aguTeNe, Bbi3blBAOTCA abOPUreHHbIMM
pacTeHMAMM, HenocpeacTBeHHO obuTatowmmn B Bogoeme. buonornyeckne nome-
XM, CBA3AHHbIE C BcesieHneM apericceHbl B Bogoem XA3C moryT 6biTb 0603HaYeHbl
cnegyrowmm obpasom: (11/111/1V-C-a-1-K).

CyliecTBeHHOE 3HAYeHME UMEET NPOrHO3MpPOBAHME BO3MOXKHbIX Buonornyec-
KMX MOMEX MPU PEKOHCTPYKLMAX, BBOAE AOMNONHUTENbHbIX MowHocTen ASC, B Yac-
THOCTU, Npu cTpouTenbcTee 3 1 4 sHeprob1okos XAIC. MoBblleHNE TeEMNepaTypbl
BOAbl MOXKET NPUBECTU K 60s1e€ MHTEHCUBHOMY Pa3BUTUIO HATYATBIX BOAOPOCNEN,
B TOM YMCNE U HUTYATbIX CMHE3EeNEeHbIX, @ TaKXe MOrpyXeHHbIX BbICLINX BOAHbIX
pacTeHuiA. 9TO NOBAMAET Ha 0bLLee KONMYECTBO OPraHMYECKOro BewecTBa, B TOM
yncne Kak Tpoduyeckoro cybeTpata aa1a pasBuTMA HaKkTepManbHbIX NAEHOK B CUC-
TeEMaxX OXNAKAEHUA, @ TAKXKe YBE/INYNUT KOIMYECTBO CHOCMMOIO K HAaCOCHbIM CTaH-
unAm gpnudTOBOro Matepuana.

MNoBbiWweHWe TemnepaTypbl BOAbI B OTBOAALLEM KaHa/ie U B BOAOEMe-OX1aguTe-
/e MOXKeT NpmBecTU K 6onee MHTEHCMBHOMY Pa3BUTUIO MLLAHOK, KOIOHUWN KOTOPbIX
6yayT pa3BMBATLCA KaK B OTBOAALLEM M NOABOAALLEM KaHanax, Tak U B cUCTEMAX
OX/TAXKAEHUA N TEXBOLOCHAOXKeHUA. OTMUPaHUE OpraHM3MOB, CBA3AHHOE C NOBbI-
LWeHNem TemnepaTypbl U CKOPOCTEl TeYeHUA B NOABOAALLEM KaHase, CKaxKeTcA Ha
Konnyectee ApnPTOBOro matepmana, UTo BbI30OBET 6MONOMeEXM B paboTe HAaCOCHbIX
CTaHUMM.

Benvka BepoATHOCTb NOABNEHMA B BOAOEME-OX/1aauTeNne BTOPOro BUaa apenc-
ceHbl — D. bugensis Andr., UMelOTCA OCHOBaHMA MonaraTb, YTO MHBA3MA BTOPOro
BMAA MOXET NPoTeKaTb TakKe BYpPHO, KaK 1 NepBoro, Y4To 3Ha4YMTeIbHO 060CTpUT
npobsemy 6MONOrMYECKMX MOMEX: MAacCOBOE PA3BUTME B MOABOAALLEM KaHase,
obpacTaHue peLleTok, CeToK, punbTpoB, 3abnsaHme TpyboNpoBoA0B TEXBOLOCHA6-
KeHus.

Mpn BO3HWMKHOBEHWUW CYLLECTBEHHbIX OWONOrMYECKUX MNOMEX, BbI3BaH-
HbIX BceneHwem gpericceHbl B BO, cneumnanmuctamm XA3C B 2007 r. 6blna pas-
pabotaHa «KoHuenuua 6e3omacHOM 3KcnyaTauMmM 3HeprobnokoB Xmenb-
HUUKOM A3C B YCNIOBMAX HANUuMA OUONOTMYECKMX MOMEX», KaK [AOKYMEHT,
onpeaensowmnii cTpaTernio U obume NPUHLMNLI NPOBEAEHUA MEPONPUATUIA NO

209



5. Merogonornyeckue acneKTbl OLeHK! B3aMOAencTBUIA B TexHo-3kocucreme A3C

6e30nacHOM 3KCM/yaTauMM BOLOEMA-OXNALUTENA U CUCTEM BOAOCHAbXKeHWA
A3C1

B HacTosliee Bpems NMPOMEKYTOK B 3KCMAyaTauMKM 3Heprobsoka mexay nna-
HOBbIMW PEMOHTaMM 1 NPOdUNAKTUYECKUMM paboTaMmM COCTaBAAET OKOJI0 O4HOTMO
roga, B C/lyyae yBeAMYEHUA 3TOrO NPOMEKYTKa Ype3Bbl4aiiHO OCTPO ByaeT CToATb
BOMPOC O CBOEBPEMEHHOM 06HAPYXKEHUM MPUYMH BUONOTUYECKMX MOMEX U UX YCT-
paHeHuW. na 3Toro HeobxoaAnm rMAPO6MONOrMYECKMIA MOHUTOPUHI.

Mcxoaa M3 KOHUENUMM TEXHO-IKOCUCTEMbI, NOMNyNsALMM OPraHU3MOB MOTYT
6bITb COBEPLUEHHO HEWTPANbHbIMM, 06UTan B BOLOEME, HO CTAHOBUTLCA MPUYMHOM
b61onomex, Nocensanchb B CMCTEMax BOAOCHabKeHMA. Taknm obpasom, Heobxoamm
BblI6OP MecTa NpoBeAeHMA MOHUTOPUHIOBBIX HabatogeHW. B camom obem cay-
yae TaKUX TOYEK MOHUTOPMHIA MOXKET BbiTb TPU: BOAOEM-0XNa4uUTeNb, NOABOAA-
LM KaHAN M OAMH U3 OTBETCTBEHHBIX Y4aCTKOB CUCTEM BOAOCHABXKeHuUs.

MonyyeHHble NP MOHUTOPMHIE Pe3y/bTaTbl AOJIXKHbI ObITb AOCTOBEPHLIMU U
HaZeKHbIMM, NOCKO/bKY Ha MX OCHOBaHWUN MOTYT MPUHUMATbLCSA OTBETCTBEHHbIE pe-
weHua. OANH U3 BarKHbIX METOAMYECKMX BONPOCOB, B NEPBYIO ouepeab A8 KOHT-
poAA 33 OCEAAHNEM U PAa3BUTUEM IMYMHOK ApENcceHbl, — pa3paboTKa u co3gaHme
CTEHAOB U CreumnanbHbIX YCTAHOBOK /1A 3KCMOHUPOBAHUA KOHTPO/bHBIX cybcTpa-
ToB M 0T6opa Npob. [Ana KOHTPONA 33 GOPMMPOBAHNEM BO3MOMKHBIX BUOMOMEX B
cMCTEMAX TEXHMYECKOro BOAOCHaBMKeHUA LenecoobpasHo co3gaHue MOoAeNbHbIX
cUCTEM N5l NOCTOAHHOTO MOHUTOPUHTA.

5.5. rMaPOBUOJIOTMYECKUA MOHUTOPUHT
B TEXHO-2KOCUCTEME A3C

IKONOTMYECKUI MOHUTOPUHT OnpeaenseTca Kak KoMMaek-
CHas cMcTema HabAEHUI, OLLEHKM U NPOrHO3a U3MEHEHUI COCTOAHUA IKOCUCTEM
nog, BAMAHWEM aHTPOMOreHHbIX Bo3aencTenin (HMkonaesckuif,1981) n BKkntoyaeT
KaK BMONOrMYECKU, TaK U TMAPOXMMMYECKUE, rTnapodusnyeckne acnektol (U3pa-
anb, 1984).

OpraH13auma MOHUTOPUHTA rTMAPO6BMONOrMYECKOro perKMma TEXHO-3KOCUCTEM
A3C BbI3BaHa HEOBXOAMMOCTbIO IYBOKOro MO3HAHMA HanpaBAEHHOCTM Npouec-
COB, MPOUCXOAALMX B TEXHO-IKOCUCTEME, C YH4ETOM B/NSHUA PA3INYHBIX PaKTO-
pOB, a TaKXe A/1A pa3paboTKM peKoMeHZauuin No cBoeBpeMeHHOMY YCTPaHEHMIo
WA YMEHBLUEHUIO OTPULLATENbHBIX NOCNEACTBUI TAKOTO B3aMMHOIO BO34eACTBUA.
MMapobronornyecknii MOHUTOPUHE He MOXKET BbITb COBCTBEHHO U TONbKO BMono-
r'MYECKMM, TO CTb UMETb CBOMM O6BEKTOM TONIbLKO NONYAALUK U coobliecTsa rua-
pobuoHTOoB. OH 06A3aTeNbHO A0/XKEH BKAKOYATb B C€6S U KOHTPOb 33 YCIOBUAMM
cpeabl 06UTaHMA TMAPOBUOHTOB: TMAPOXUMUYECKUM, TMAPOPUIUYECKMMU U YUCTO
TEXHUYECKMMM NapaMeTpPamMm 1 XapaKTepmucTMKaMm TEXHO-3KOCUCTEMBI.

dKcnayatauma BOLOEMOB-OXNaauTeNnelt Kak BoAHbIX 06bEeKTOB TEXHUYECKOro
Ha3Ha4yeHUA, pernameHTMPOBaHa yxe nNpu co3gaHmmn AIC, HO NPU STOM HE YUUTbI-
BaeTcs TOT aKT, UTO BOA0EMbI-OXNAAUTENN NPEACTABAAIOT COOOMN CNOXKHYHO KO-

1 KoHuenuus 6blna AONONHEHA M PefaKTMpOBaHa cneuuanmctamm MHctUTyTa ruapobuonormm

HAH YKpauHbl.
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CUCTEMY, KOMTIEKC MHOKECTBA B3aMMOCBA3EN MeXKAY Pa3/IMYHbIMU OPraHU3Mamu,
UX cpeaon obuTaHuA, BKAOYAA aHTponoreHHble ¢dakTopbl. Bogoembl-oxnagutenm
paccMaTpMBalOTCA TONbKO C UHMKEHEPHOM TOUKM 3peHus, 6es yyeTa Toro, YTo OHM
npeAcTaBAAlT cO60M 04MH U3 BaXKHbIX 3N1EMEHTOB TEXHO-IKOCUCTEMbI. CTAHOBUT-
ca Bce Honee o4eBMAHON HEOBXOAMMOCTb YYUTbIBATb BMonormyeckne daktopsl,
KOTOpble MOTYT B/IMATb Ha HaZEeXHOCTb 3KCM/yaTaumm sHeprobiokos A3C, cuctem
OX/1aXKAEeHNA KOHAEHCATOPOB TYPOUH U TEXHUYECKOTO BOAOCHABKeHU .

MonyyeHne goctoBepHoOn MHGOPMALMKN O TMAPOBNOIOrMYECKOM PEKMME BO-
noemos-oxnaauteneit A3C OCNOXKHAETCA OTCYTCTBMEM COOTBETCTBYIOLMX HOPMa-
TUBHbIX SOKYMEHTOB B 3HEPreTMYecKol OTpac/v, CNeunanncToB, a TaKxKe cneum-
aNn3NPOBaHHbIX NabopaTtopuit. OAHMM M3 MepBbIX WAroB B peleHnn npobaem
opraHmM3auum rnapobmnonorMyeckoro MOHUTOPUHIa TexHo-a3kocuctem A3C B YKpa-
WHe 6bln caenaH npuHAaTMem CtaHgapTta npeanpuatua (Mopsaaok...,, 2010) L.

3TUM [JOKYMEHTOM b6bliv onpeseneHbl OCHOBHbIE MPUHUMMbI OPraHM3aLmm
MOHUTOPMHTIA U NepBooYepeaHbie MepPonpPUATUA NO 0H6ECNEYEHUNIO ero BbINoHe-
HUA. BnepBble NpeanoXKeH pernameHT AeATeNIbHOCTU, HAaNPaBAEHHOW He TOJ/IbKO
Ha OXpaHy OKpy)KalolLen cpeapl, HO U Ha 3aWUTy TeXHUYecKux cnctem ASC oT He-
raTMBHOIO BAUAHMA BUONOTrMYECKMX GAKTOPOB HAa OCHOBE MOHUTOPUHIA 3KOIOTU-
YeCKMX NPOLLECCOB BO BCEX OCHOBHbIX 3N1€MeHTax TexHo-3KocucTembl AIC. Takum
06pasom, Bbla yUTEH BaXKHbIN CUCTEMHbIM NPUHLMI.

B KaXAOM M3 y4acCTKOB TEXHO-3KOJIOrMYECKOW CUCTEMBI CYLLECTBYIOT CBOEOO-
pasHble BMOLUEHO3bl PA3/IMYHbIX OPraHM3MOB, NPUCMOCOBNEHHBIX K onpeaeneH-
HbIM YCNOBUAM, MO3TOMY NPUYMHBI GOPMUPOBAHMA IOKANbHbIX Bonomex cneay-
€T UCKaTb B QYHKLUMOHMPOBAHUM BCEN CUCTEMDI B LLEJIOM.

B cTpyKType PernameHTa MOHUTOPUHTa, KOTOPbIM LOMKEH BbITb NOArOTOB/EH
AnA Kaxkaol A9C, B oTAe/IbHbIe pa3aesibl Bblae/leHbl XapaKTePUCTUKMN BOAHBIX U TeX-
HUYECKMX 06BEKTOB r’MAPOBNONOrMYECKOTO MOHUTOPUHIA, GOHOBOTO MOHUTOPMH-
ra, MOHUTOPUHIA BOAOEMA-OXIALUTENA U CUCTEM OXNaXKAEHUA U BOAOCHAOKeHMA
A3C. BaxkHbIM ABNAETCA BblAeNeHUE B OTAENbHbIN pas3aen cuctembl HabaoaeHU B
$OHOBbLIX BOAOEMAX — MMAPABANYECKM CBA3AHHbIX C BOLOEMOM-OXNaANUTENEM, HO
He UCMbITbIBAIOWMX HENOCPEACTBEHHOTO BANAHUA ADC. B nepeyeHb NokasaTenen
ONA TMAPOBNONOrMYECKOro MOHUTOPUHIA BKAKOYEHbI 3HAUYMMbIE 417 X KU3HWU TNgpo-
OUOHTOB IMAPOXMMUYECKME XaPAKTEPUCTUKU cpeabl, BblaeneHbl buonornyeckme
06bEKTbI MOHUTOPUHIA, ONpesesieHbl NePUOLAUYHOCTb U BO3MOXKHOE PacrosioxKe-
HWE NYHKTOB rMAPOo6MONOrMYECKOTO KOHTPOA B GOHOBLIX BOAOEMAX, OX/laautene
N CUCTEMAX OXNAXKAEHMA U BOLOCHABKEHMS.

OCHOBHble MPUHLMMbI OpraHW3auun U MPOBEAEHUA TMAPOBUONOTNYECKOTO
MOHUTOPUHIa MOryT ObiTb NPeACTaB/ieHbl B HECKOIbKMX acneKkTax. OH OO/KeH
paccmaTpMBaTbCA KaK KOMMIEKC HEOBXOAMMbIX MeponpuUATU, TEXHWUYECKOTo U
meToanyeckoro obecneyeHusn, npeaHasHauYeHHbIN ANA NPOBEAEHMA KOHTPOAA CO-
CTOSIHUSA BOAHOM YacTu TEXHO-3KoN0rnyeckon cuctembl ASC 1 GOHOBbIX BOJOEMOB,
npeaycMaTpuMBatoLWNN BbINOJHEHWE pAga AEUCTBUN U MeponpuATUn. ITO — Na-
HMPOBaHME MECTa U BPeMEHW KOHTPOJIbHbIX HabAoAEeHUI, U3MepeHuit n otbopa
HeobxogMMbIX NPO6 B COOTBETCTBYIOLLMX TOUKaX, OTOOp Npob M nposBeaeHUe Ha-

t B paspabotke CTaHAapTa NPpMHUMMaNM y4acT1e 1 aBTopbl AaHHOM moHorpadum (A.A. MNpoTacos,

A.H. Macbko, A.A. Cunaesa, N.A. Mopo3oBcKas).
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61t04EHUI U U3MEPEHUM, COMTACHO YCTaHOBEHHOTO rpadmKa U SONOAHUTENBHO
(npn ocobbix ycnosuax), 06paboTKy NepBUYHBLIX AaHHbIX, 0606LEHNe NoaydYeH-
HOM MHPOPMaLMM U BHECEHME ee B 6a3bl IMAPOONONOTMYECKUX AaHHbIX. B pamKax
MOHUTOPMHIA NPOBOAMUTCA NPeABaPUTENbHbINA aHanM3 6a3 rmapobronornyeckmx
AaHHbIX, AMHAMUKM NPOLLECCOB, B3aMMOCBA3EN rMapobMoIorMyeckmnx npoLeccos
¢ paKTOpaMm TEXHOTEHHOTO BAMAHWUA N €CTeCTBEHHbIMU GaKTOpPamM.

BaKHO NoAYEPKHYTb, YTO FTMAPOONONOIMYECKMIA MOHUTOPUHT UMEET ABOMHYIO
3aJa4y: OH BbIMOJIHAETCS C Lenbto nosydeHmna MHGopmaumnm 06 3Ko0rMyeckom co-
CTOAHUU GOHOBLIX BOAOEMOB, BOAOEMA-OX/1ALUTENA U BOSMOXKHbIX B HUX U3MEHe-
HWIA BCNEACTBME BAUAHUA NPUPOAHBIX U TEXHOTEHHbIX GAKTOPOB, @ TAK¥Ke C Le/ibio
nosy4yeHna MHPGoOPMaLMM O BO3MONKHbIX UK peanbHblX BUONOrMYECKMX MOMexXax B
BO, cuctemax oxnaxKaeHus u TexHU4ecKoro BoaocHabxeHma AIC.

MMapobronormyeckmuii MOHUTOPUHT MOAPA3LENAETCA: B NPOCTPAHCTBEHHOM ac-
nekTe Ha GOHOBbIN, BOAOEMA-OXIaANTENA, CUCTEM oxnaxaeHMA ASC, cucTeM TeXHU-
YyecKoro BoaocHab»eHma ASC; no nepMoanyHOCTU HabAOAEHUA — Ha TEKYLLMI, pas-
BEPHYTbIN 1 IKCTPEMabHbIN. POHOBBIV MTMAPOBUONOTMYECKNIA MOHUTOPUHT NPOBOAAT
Ha BOAHbIX 0OBEKTAX MM KX YYACTKaX, KOTOPbIE HAaXOAATCA B ONOCPEA0BAHHOM CBA3M
¢ A3C, 310 MoryT 6bITb BOAOEMbI NOANUTKU BOAOEMOB-0X/1aguTenen, cbpoca NaBoaKo-
BbIX MM MPOAYBOYHbIX BOA, U T.MN. NepeyeHb GOHOBbIX BOJOEMOB LOMKEH ONPeAenaTb-
cs B PernameHTe rugpobmonormieckoro MOHUTOPMHIa Kaxaol A9C ¢ y4eTOM MECTHbIX
ocobeHHocTel. MMapPobUoaorMyeckmin MOHUTOPUMHI BO NPoBOAAT HENOCPEACTBEHHO B
BOJOEME-OX1IagUTeNe, a TaKKe NoABOAALLEM M OTBOAALLEM KaHanax. lmgpobuonoru-
YECKMIA MOHUTOPUHI CUCTEM OXNAXKAEHMA U TexBoAocHabxeHna AIC npoBoaMTCA Ha
BHC, B TpybonpoBoaax oxnaxaatoLLeit Boabl, KOHAEHCATOPaX, rPagUpPHsX, B cMCTEMaX
TEXHUYECKMUX TPYOOMNPOBOAOB, MaCN0OXNAZUTENSAX U 4.

TeKyWwnit MOHUTOPUHT nNpoBoauTca B POHOBLIX Bogoemax, B BO, cuctemax
OXNaXKAEHUA U CUCTEMAX TEXHUYECKOro BoAoCHabxeHMa ASC B COOTBETCTBUM C
pa3paboTaHHbIM rpadMKoM cuaamu cnewmanbHoro nogpasgenenHma A3C. Paseep-
HYTbIA MOHUTOPUHI NPOBOAMTCA Pa3 B HECKONIbKO NIeT C MpuBJEYEHMEM creuma-
JIUCTOB r’MAPOBMONOTMYECKMX U IKOIOTUYECKUX YUpexaeHWA. [0 pe3ynbTaTam pas-
BEPHYTOrO MOHUTOPUHIA BO3MOXHbl YTOYHEHWUA N KOPPEKTUPOBKM pernameHTa U
METOANYECKMX NOAXOA0B MOHUTOPUHTIA. IKCTPEMASbHbBIA MOHUTOPUHI NPOBOAUT-
€A B 0CobbIx cnyyasnx (npesbiweHMe HopmaTuBHbIX MAK, aKkcTpeManbHble KAMMa-
TUYECKME ABIEHUA, BAUAIOLLME HA N3MEHEHME YCI0BUIA 06UTaHMA TMAPOOUOHTOB,
pesKoe Bo3pacTaHMe BUONOrMYECcKNX Nomex, rmbenb ruapobUoHTOB U T. N.).

MMapobronornyecknii MOHUTOPUHT B LLeIOM AOKEH BKNOYATb UCC/ief0BaHNE
BaXKHEMLINX BUONOTMYECKMX OOBEKTOB U NPOLLECCOB:

— DaKTepMONNaHKTOH;

—  OUTONNAHKTOH;

— ¢uTobeHTOC;

— o¢utonepndpuToH;

— 300M/IaHKTOH;

— 3006eHTOC;

— 300nepuPUTOH;

—  MakpooduThl;

— pblbHOE HaceneHue;

— MNonynaunin KOMMEHCaNI0B M NAPa3UTOB rMAPOONOHTOB;
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— NepBUYHAA NPOAYKLMA U AECTPYKLMA OPraHNYECKOro BeLecTsa.
BaKTepMOMNIaHKTOH ABNSETCA BaXKHbIM MOKa3aTe/leM KayecTsa BoAbl M TPOPHOC-

TV BOAHbIX 06EKTOB, @ TaK¥Ke NPOLECCOB AECTPYKLUMM U camoounLeHus. MNokasaTe-

M BaKTEPUONNAHKTOHa onpeaenatoTcs B GOHOBbIX Bogoemax v BO npu Tekywem

MOHUTOPWHTE, 3 NMPU HEOBXOAUMOCTN — B PaMKaX IKCTPEMAZIbHOr0 MOHUTOPUHTA.

HabntogeHus 3a 6aKTepronNIaHKTOHOM BK/IHOYAIOT B cebs nonyyeHne AaHHbIX:

— 0 coctaBe MopdonorMyeckux rpynn 6akrepuis;

— 06 obuel yncneHHocTn baKTepuii;

— 06 obuweli buomacce bakTepuit.

CocTaB 1 GYHKLMOHA/IbHbIE XapaKTEPUCTUKM OTAENbHbIX TPynn 6akTeproniaH-
KTOHa (npoTeonuTUyeckue, canpoduTHble, KMLWEYHOW MNasodyku) onpeaensatoTca
npv pasBepHYTOM MOHUTOPUHIE NO CNeLmManbHOM Nporpamme.

3a cyeT Bogopocnei putonnaHKToHa GOpMUpPYETCA OCHOBHAA Macca nepsuy-
HOr0 OpPraHMYecKoro BeLEecTBa, UX KU3HeOeATe/IbHOCTb BAUSAET HA KMCIOPOAHbIN
peXNM, HEKOTOPble BMAbl BOAOPOC/EN ABAAIOTCA MHAMKATOPamMM canpobHocTu.
MOHUTOPUHT PUTONNAHKTOHA NPOBOAMTCA B GOHOBbIX Bogoemax, BO Kak npu Teky-
Lem, TaK U MPU IKCTPEMAIbHOM U PAa3BEPHYTOM MOHUTOPUHTe. B pamkax passep-
HYTOrO MOHUTOPUHIA cieayeT 06paTUTb BHUMaHWE Ha BbiABAEHME PeaKUX BULO0B-
BCE/IEHLLEB, KOTOPblEe MOTEHLMANbHO MOTYT BbICTyNaTb UCTOYHMKAMKU BUOMOMEX.
HabnoaeHna 3a GUTONNAHKTOHOM BK/IOYAIOT B cebA nonydeHme AaHHbIX:

— 0 TAKCOHOMMYECKOM COCTaBe BOAOPOC/eN;

— obuwei YncneHHocTn BOAOPOCEN;

— obuwei 6uomacce Bogopocnen;

— 0 MaccoBbIX BUAAX-UHAMKATOpPax canpobHoCTy;

— 0 MaccoBbIX BMAaX, Bbi3bIBAIOLLMX «LBETEHNE» BOAbI M BUOMOMEXMU.
3a cueT Boaopocneit beHtoca u nepudputoHa (putobeHtoc, putonepnudUToH)

dopmupyeTcA 3HaUMTeNIbHAA, @ MHOTAA M OCHOBHAsA Macca NepBUYHOIO OpraHuyec-

KOro BEeLLeCTBa B BOAHbIX OOBbEKTAX, UX MKU3HEAEATENIbHOCTb B/IMAET Ha KMCNOPOA-

HbI PEXXMM, HEKOTOPbIE BUALI BOSOPOCNEN ABAAIOTCA MHANMKATOPAMM CanpobHOCTU.

3HauynTeNIbHOE Pa3BUTME MAKPOPOPM, B YAaCTHOCTU HUTYATLIX BOAOPOC/IEN, MOXKET

€034aBaThb CyLLECTBEHHblE Bronomexm. MOHUTOPUHT NPOBOAUTCA B GOHOBbIX BOAO-

emax 1 BO, KaK B TEKYLLEM, TaK U B SKCTPEMA/IbHOM U1 Pa3BepPHYTOM MOHUTOPUHTe. B

pamKax nocieaHero cieayet ob6paTMTb BHUMaHMeE Ha BbiSIBNEHUE PeAKMX BUOOB-BCE-

JIeHLLEB, KOTOPbIE NOTEHLMAIbHO MOTYT BbICTYNaTb UCTOYHUKaMKM Bruonomex. Habnio-

AeHunn 3a GUTOBEHTOCOM M NEPUPUTOHOM BKIHOYAIOT B CeBA NONYyYEHNE AAHHDBIX:

— O TAaKCOHOMWYECKOM COCTaBe BOAOPOCNEN;

— 06 obuel ymcneHHocTu 1 bruomacce Boaopocnen;

— 0 MacCoBbIX BUAAX-UHANKATOPAX CanpobHOCTY;

— 0 pa3BUTUM MaKpodopM Bogopocaen 1 3NMOUTOB Ha HUX, B TOM YMUcae CNocob-
HblIX Bbl3bIBaTb BMONOrMYECKME MOMEXH;

— 0 nepemMeLLeHNN HUTHATbIX BOJOPOCIEN, OTOPBAHHbIX OT cybcTpaTta (meTadu-
TOH). HeobXxoAMMO KOHTPO/IMPOBATbL MPOLECC OTPbIBA 3HAUYUTENBHON Macchbl
HMUTYATbIX BOAOPOC/EN U UX NepeHoca K BHC.
300N/1aHKTOH ABAAETCA rPYNnoi ruapobMOHTOB, KOTOPbIE aKTUBHO Y4YacTBYIOT

B8 PUABTPaLMM BOAbI, ABNSAIOTCA OAHUMM M3 OCHOBHbIX NoTpebutenein ¢utonnan-

KTOHA M aKTMBHO Y4YacTBYHOT B AECTPYKLMM OPraHMYecKoro BellecTBa B nesnaru-

YeCcKoW YacT BOAHbIX 06BEKTOB, BXOAAT B CUCTEMY TPOPUUYECKMX B3aMMOCBA3EN.
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OpraHu3mbl 300MNaHKTOHA ABAAIOTCA MHAMKATOPaMM CanpobHOCTM M KayecTsa
80Abl. PV MaccoBOM Pa3BUTMM HEKOTOPbIE BMAbl 300M1aHKTOHA MOTYT CO34aBaTb
onpegeneHHble bronornyeckme nomexm. MoHUTOPUHT 300M1aHKTOHa NPOBOANTCA
B GOHOBbIX BOAOEMAX, BOLOEMAX-0X1aAMTeNAX, Ha HEKOTOPbIX yYacTKax cUCTEMbI
OX/TAXKAEHUA U TEXBOAOCHaBKEHMA, KaK B TEKYLLEM, TaK M B SIKCTPEMAIbHOM U pas-
BEPHYTOM MOHWUTOPUHre. B pamKkax nocnegHero cneayet o6paTuTb BHUMaHME Ha
BbIAB/IEHWNE PEAKUX BMAOB-BCE/IEHLEB, KOTOPbIE MOTEHLMANbHO MOTYT BbICTYNaTb
WUCTOYHMKaMM BUonomex. B MOHUTOPUHre 300MN1aHKTOHa 0cob0 ceayeT OTMETUTb
HEOobX0AMMOCTb KOHTPOAA NOABAEHUA U CE30HHON AMHAMMKMN MAAHKTOHHbIX /K-
YMHOK [peincceHbl — BENUTepPOoB, €CAN 3TOT BUA, MOJIJIIOCKOB 06UTaeT B Bogoeme.
HabnogeHna 3a 300MN1aHKTOHOM BK/IOYAIOT B ce6s nosydeHne AaHHbIX:

— 0 TAaKCOHOMMYECKOM COCTaBe 300M/1aHKTOHa;

— 06 obueit YyucneHHocTU U Bruomacce 300MNNaHKTOHA;

— 0 MaccoBbIX BUAax-UHAMKaTOpax canpobHocTy;

— 0 BMAA@X, CNOCOBHbIX BbI3blBaTb BUONOTMYECKME MOMEXM, BKAIOHYAA NNYMHOY-

Hble CTaann 6eHTUYECKUX U NePUPUTOHHbIX OPraHU3MOB.

3o006eHTOC npeacrtasaset coboi rpynny rMapobUOHTOB, KOTOpble aKTUBHO
YYacTBYIOT B GUIbTPaLMN BOAbI, TPAHCPOPMALIMM AOHHbIX OTJIOKEHUIA U AECTPYK-
LMW OPraHUYecKoro BelLecTBa B JIOHHbIX MecToobuUTaHUAX BOAHbIX 06beKToB. Op-
raHM3mbl 3006eHTOCa ABNAIOTCA MHAMKATOPamMM CanpoBbHOCTU U KadecTsa cpeabl.
Bonbluoe KoMYecTBo opraHM3mMoB 3006eHTOCa MNOTEeHUMAbHO MOTYT BbITh areH-
Tamun 6ruonomex. YMeHbLIeHNe Konmyectsa GuabTPaTopoB U XULLHUKOB M yBEeIU-
yeHue ponu aetputodaros B 06LIEN AECTPYKUMM MOXKET CBMAETENbCTBOBATb O
3arpasHeHMmn cpeapl. BaxKHbIMM MOHUTOPMHIOBBLIMU MONYAALUUAMM ABAAIOTCA NO-
NyNAUMM OPENCCEHDI.

MoHUTOPUHT 3006eHTOCa NpoBoanTcA B GOHOBbIX Bogoemax 1 BO, a Takke Ha
HEKOTOPbIX YYaCTKaX CUCTEMbI OX/TaXKAEHUA, KaK B TEKYLLEM, TaK U B SKCTPemaib-
HOM W pPa3BePHYTOM MOHUTOPUHre. B pamkax pa3BepHYTOro MOHUTOPUHra Heob-
XxoaMMo 0cobo 06paTUTb BHUMaHWE Ha BbiABJEHUE BUAOB-BCE/EHLEB, KOTOPblE
MOTEHLMaNbHO MOTYT BbICTYNaTh MCTOYHMKaMM BMONOMEX, MOCKO/IbKY MMEHHO 3TH
OpraHn3mbl OKa3blBaloT Hauboblune 6Mosormyeckne nomexu. B pamkax MoHUTO-
pWHra 3006eHTOCa B HEKOTOPbIX C/YYanX MOXKHO OrpaHUUUTLCA HabaAeHUAMM
3a MaKpodopmamu, Bbi3biBaloWwmMmn buonomexn. HabaoaeHuns 3a 30oo06eHTocOM
BK/IOYAIOT B Ce6A NONYYEHNE AaHHbIX:

— 0 TAKCOHOMMYECKOM COCTaBe 3006eHTOoCa;

— 06 obueit ymcneHHocTu U Buomacce 3006eHTOCa;

— 0 MaccoBbIX BUAAX-UHAMKATOpaX canpobHocTy;

— 0 BMAax, CNocobHbIX BbI3bIBaTb BUONOTMUYECKME NOMEXM.

OpraHun3mbl 300neprudUTOHa aKTUBHO Y4YaCTBYIOT B GUILTPALIMM BOAbI U AECTPYK-
UMW OpraHMYecKoro BelLecTsa. ABAAIOTCA MHAMKATOpaMM CanpobHOCTU M KadecTsa
cpeabl. bosbLIoe KoMMYeCcTBO OpraHM3MoB 300MepuduToHa (coobLuects obpacTtaHna)
CO33at0T 3HaYMTE/IbHbIE BUOIOTMYECKME NOMEXU. BaxKHbIMY MOHUTOPMHIOBBIMM MO-
NyAAUMAMM ABAAETCA NONYAALUMK ApeicceHbl. B cuctemax TexsoaocHabKeHnsa moryT
dopmMmmpoBaTh 3HaUMTENbHOE 0BpacTaHue, Bbi3blBaloLLee CyLLecTBeHHble Buonome-
XW. Hannume TexHOreHHbIX TBEpAbIX CybCTPaToB B BOAHOW YaCTU TEXHO-3KOCUMCTEMDI
B BUAE MMAPOCOOPYMKEHMI, HarnpaBUTE/IbHbIX A4aMb W T. M. YBENIMUNBAET KOMYECTBO
MPUroAHbIX A5 NOCESIeHMA OPraHM3MOB 300NePUGUTOHA MECTOOBUTAHMIA.
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MoHuTopuHr 30onepndurToHa nposoamTca B GOHOBbIX Bogoemax u BO, a Tak-
e B CUCTEMAX OXNAXKAEHNA N TEXBOAOCHAOKEHUSA, KaK B TEKYLLLEM, TaK U B IKCTpe-
ManbHOM U pa3BEPHYTOM MOHUTOPUHTe. B pamkax nocnegHero cneayet obpatuto
BHMMAHWE Ha BblABNEHWE BUAOB-BCE/EHLEB, KOTOPblE NOTEHLMANIbHO MOTYT Bbl-
CTynaTb MCTOYHMKaMM B1Mornomex. B pamkax MOHUTOPUHra 3oonepudunToHa (obpac-
TaHMSA) B HEKOTOPBbIX C/Ty4asiX MOXKHO OTPaHUYUTLCA HablogeHUAMM 33 MaKpodop-
MaMu, Bbi3blBalOLLMMKM BMONOMEXHM (ApeicceHa, MWaHKK, rybku). HabnoaeHus 3a
300NePUPUTOHOM BKHOYAIOT B cebA NOSYyYEeHNE LaHHbIX O:

— O TAaKCOHOMWYECKOM COCTaBe 300MepudUTOHa;

— 06 0buwei yncneHHoctTn n Guomacce 30onepnPUTOHa;

— 0 MacCoBbIX BUAAX-UHAMKATOpPax canpobHoCTy;

— 0 BMAAX, CNOCOBHbIX BbI3bIBaTb HMONOrMUECKNE NOMEXMU.
3apocan BbICWIMX BOAHbLIX PACTEHWN, MAKPOPUTOB PA3/INYHBIX KU3HEHHbIX

dopm GOPMMPYIOTCS HA MENKOBOAHbIX y4acTKax BogoemoB. Co3hatoT cBoeobpas-

Hble MecToobuTaHnA ANna Apyrux rmapobnoHToB. 3apactaHMe MakpodUTamm CHU-

YKaeT oxnaanTenbHyto cnocobHocTb BO. MorpyKeHHble BbiCLUME BOAHbIE PacTeHUsA

TEYEeHMEM MOTYT NePEHOCUTLCA B PalioHbl Bogo3abopa 1 co3gaBaTb Huonomexu.
B Bogoeme-oxnaautene uenecoobpaseH TeKyLLMN MOHUTOPUHT Pa3BUTUA NOT-

PYKEHHbIX BbICLIMX BOAHbIX PacTeHUN. MOHUTOPUHT BO3AYLWHO-BOAHbLIX WU NOFpy-

YKEHHbIX MaKpPopUTOB NpPoBOAMTCA B GOHOBbIX Bogoemax n BO B pamkax passep-

HYTOrO MOHUTOPWHTa.

HabntogeHna 3a makpoduTaMmm BKIOYAIOT B ceBA NONyYeHUE JaHHbIX:

— O TAKCOHOMWMYECKOM COCTaBe BbICLUMX BOAHbIX PACTEHUI;

— O NPOEKTUBHOM NOKPbITUM BbICLUIMMW BOAHBIMU PACTEHUAMM;

— 0 ¢uTOMacce makpodpuTos;

— O CTENEeHM 3apacTaHnA BOLOEMA BbICLLMMM BOAHBIMW PACTEHUAMM.
OnpepeneHune coctaBa UXTUOGdAYHbI, KONMYECTBEHHbIX MOKasaTenel pbibHO-

ro HaceseHua M OLEeHKa pblbonpoayKTMBHOCTM BO npoBogmMTcA ¢ npuBaeYeHnem

cneunann3npoBaHHbIX OPraHn3aLmii B COCTaBe pa3BePHYTOro, U B onpeaeneHHbIx
cny4anx (maccoBan rmbenb pbib), — 3KCTPeMaNbHOro MOHUTOpPUHra. HabnoaeHus

BK/IOYALOT B cebs nonyyeHne faHHbIX:

— 0 cocCTaBe pbl6GHOro HaceneHuUs;

— 0 KOAMYECTBEHHOM Pa3BUTUM PbIBHOTO HaceneHus;

— 0 COCTaBE M KOJIMYECTBEHHOM Pa3BUTUM Pblb, KOTOPbIE BbINOAHAT GYHKLUN
61MomenmopaTopos.

M3yyeHne nonynaunini KOMMeHCanoB U NapasuToB rmapobuoHToB BO nposo-
OUTCA C NPUBNEYEHNEM CMeuunanm3MpoBaHHbIX OpraHM3auuin B coctaBe pa3Bep-
HYTOro, U B OMnpefesieHHbIX CcayyYasx (maccosas rmbenb ruapobUOHTOB), — 3IKC-
TPEMaNIbHOIrO MOHUTOPUHTa. HabatoaeHmaA 3a nonyaaumMamm KOMMEHCAN0B M Napa-
3UTOB rMAPOONOHTOB BK/IOYAIOT B CE6SA NONYyYEHNE AAHHDIX:

— 0 coCTaBe NonyaAauUin KOMMEHCAI0B U NAapasnUTOB M’MAPOBUOHTOB;

— 06 3KCTEHCMBHOCTM (,0/1A 3apaykeHHbIX NapasMTamm X038€eB) U MUHTEHCUBHOCTU
(KonnuecTBO NapasnToB OAHOrO BUAA B 1 3K3emMnasape X03AMHa) MHBa3UN.
MepBUYHAA NPOAYKLMA, KaK MPOLECC CO3L4aHUSA OPraHMYECKOro BeLLECTBa

aBTOTPOPHLIMM OpPraHM3Mamu (BbICLUIMMMK pacTeHUAMM, GUTONAAHKTOHOM, GUTO-

6eHToCOM, PUTONEPUPUTOHOM) C BblAeIEHMEM KMCN0POAaA, CBA3AH C AeCTPYKLMU-
el — npoueccom pasfoKeHUA OpPraHMYECKOro BELLECTBa, MPOXOAALLMM € NoTpeb-
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5. Merogonornyeckue acneKTbl OLeHK! B3aMOAencTBUIA B TexHo-3kocucreme A3C

NeHnem Kucnopoaa (gbixaHnem). B cbanaHCMpPOBaHHbIX 9KOCUCTEMAX MPOAYKUMSA

YPaBHOBELUNBAETCA AECTPYKLUMEN, 4TO onpeaenseTcsa cooTHoweHnem A/R = 1. On-

peaeneHne NepBUYHON NPOAYKLMM U AeCTPYKUUN NAaHKTOHa npoBoauTcsa B BO B

pPamKaXx TEKYLLLEr0O MOHUTOPUHIA O4MH Pa3 B IETHUI ce30H. OnpeaeneHne snemeH-

TOB NPOAYKLMOHHO-AECTPYKUMOHHOro BanaHca BO npoBoauTcs B pamKax passep-

HYTOTO MOHUTOPUHTA.

B nepeueHb NoKasaTesiei 4N MOHUTOPUHTA AONKHbI ObITb BKNOYEHbI Hapaay
€ BUOTUUCKMMM U OCHOBHbIE abUOTUYECKUE XaPAKTEPUCTUKM:

— TemnepaTtypa BOAbl U NPO3PAYHOCTb;

— pH BoAbI;

— KOHLEHTpaUuMsa MOHOB Ka/bLMA, MarHua, rmapokapboHaToB, X10pUa0B, Cyb-
¢$aToB, BEIMUMHA OBLLEN KECTKOCTU U MUHEPANN3aLMK;

— coaepiKaHue B BOAE COeAMHEHWUI a30Ta (aMMOHUMHOrO, HUTPUTOB, HUTPATOB U
opraHuyecKkoro);

— copep:KaHue coeanHeHul pochopa — MUHEPANILHOTO M OPraHUYEeCcKoro;

— coAepkaHue opraHUYecKoro BeLecTsa: ierkogoctynHoro — BIK,; nerko okuc-
NAEMOro — nepMaHraHaTHas OKUCIAEMOCTb; XMMMUYECKM CTOMKOro — Buxpo-
MaTHas OKUCIAEMOCTb;

— copep’KaHWe pacTBOPEHHOrO B BOAE KMC/I0pOoAa.

TexHO-3KoCUCTEMA ABAAETCA B 3HAUYMUTENIbHOW Mepe 3aBUCUMOM OT aHTPOMOreH-
Horo $aKTopa, YeN0BEYECKOM AEATENIbHOCTU, U B CUJTY 3TOTO B ONpeaesieHHON mepe
MOXeT bbITb ynpaBasemoit. Takoe ynpaBneHue A0/KHO bbiTb HanpaeaeHo Ha ¢op-
MWPOBaHME r’MAP0BMONOTMYECKOTO, TMAPOXUMUYECKOTO, TMAPOTEPMUYECKOTO PEXKMN-
Ma, KOTOpbI B MMHUMA/IbHOMW cTeneHn ByaeT OKasbiBaTb HEraTMBHOE B/AMAHME Ha
TexHUYeckne cuctembl ASC B BUAE BUOIOTUYECKUX MOMEX, U B TO YKe Bpems — orpa-
HWYMBaATb HeraTueHoe BAMAHME AIC Ha BOAHbIE M HA3eMHbIe 3KOCUCTEMbI OKPY»Kato-
LLMX TEPPUTOPUIA. BpsAg, M MOXKHO NonaraTth, YTO NPU 3HAYUTENIbHOM CNIOKHOCTM Kak
TEXHUYECKUX, TaK N SKONOFMYECKUX CUCTEM, YIPABIEHNE 3TO MOXKET ObITb MPOCTbIM,
Nerknum m abcontoTHo adpdeKkTUBHbIM. Tem bonee BaXKHO HaMTU KatoUueBble GpaKTopbl
ynpas/ieHus, 6UOoLLEeHO3bl OPraHWU3MOB, OT KU3HEAEATENbHOCTM KOTOPbIX 33aBUCUT
dopmmnpoBaHMe pexxmnma B BOAOEME, YPOBEHDb OMACHOCTM BUONOMEX.

B cBA3n ¢ Bonpocom 06 opraHusaumm ruapobronorMyeckoro MOHMTOPUHIa
HEeobXoAMMO OTMETUTb MUPOBbLIE U €BPONENCKME TEHAEHUMWN B pa3paboTke npu-
HUMMNOB MMEHHO OMOIOrMYECKOW, 3KOIOTMYECKON WMHAMKAUMKM aHTPOMOreHHOro
BO34EMCTBUA Ha BOAHbIE 3KOCcUCTEMbI. CCTEMA 3KOOTMYECKOoro KoHTpona Ha ASC
CTPOMUTCA B HAcToALLEee BPeMA Ha oLeHKe GaKTOPOB 3arpssHEHUs, B NepByto ove-
peab Xxumunyeckoro. besycnoBHoO, 310 BaXKHaA nHGopmauma. OgHako HeobxoaMmo
3HaTb HE TO/IbKO KOJIMYECTBO 3arpA3HAIOLLMX BELLLECTB, HO MU KaKoB BMO0rMYecKkuit
addeKkT AaHHOro BosgeicTema. MMeHHO 3TO pekomeHaoBaHO BogHoi PamoyHow
Ounpektneon (WFD) Esponelickoro Coobuiectsa 2000/60/EC — onpeaeneHue 3¢-
deKTa aHTPONOreHHOro BO34EeNCTBUA NO BUMONOrMYECKUM MOKasaTensaM — Mo Co-
CTOAHMIO NONYNALNI BOAOPOCNEN, }UBOTHbIX, BbICLUMX pacTeHWUI. B cooTBeTCcTBUE
¢ nonoxexuamm WFD ans cylecTBeHHO M3MEHEHHbIX U/WUAN UCKYCCTBEHHbIX BO-
[0EeMOB A0/KeH pa3pabaTtbiBaTbCs COOTBETCTBYIOLWMI SKONOTMYECKUIA NOTeHLMan
(ecological potential, npunoskeHue V). O4eBUAHO, YTO AR KAXKAOrO BOAHOMO 06b-
€KTa TeXHO-3KOoCMCTEMbI TON an nHoi ASC gonxKeH 6biTb pa3paboTaH cBOM 3KONO-
TMYECKUIA MOTeHUMaN, KOTOPbIM MOXKET PacCMaTPMBATLCA KaK «3Ta/IOH CPaBHEHMUA»
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5.5. Tmppo6uonoruyeckunii MOHUTOPUHT B TexHO-3kocucteme A3C

npu NpoBeAeHUN OLLEHOK Ha OCHOBaHWM AaHHbIX, NOYYEHHbIX B XO4€ MOHUTOPWH-
ra. s cpaBHEHMI M NONYYEHMA KONMYECTBEHHbIX KPUTEPUEB COOTBETCTBUA/HE-
COOTBETCTBMA PeaZIbHOTO COCTOAHMA MPUHATOMY IKOJIOTMYECKOMY MOTEHLMANY KaK
«3TaNoHy» MOXeT bbITb ABa nogxoaa. OanH 6asmpyeTca Ha CPaBHEHUU KOAUYECT-
BEHHbIX MOKa3aTesiei Mo OTAe/IbHbIM rPYNNMPOBKAM rMAPOOMOHTOB. BTopol — Ha
onpeaeneHnn cCXoacTa BCEro CNUCKA NOKasaTeiei C MOMOLLbIO TEX UM UHbIX Me-
TOAO0B onpegeneHnsa CXoAcTBa (MHAEKChI CXOACTBA) MW METOA0B KAacTepusauuu.

BaXXHbIM ABJEHMEM, KOTOPOE HEOBXOANMO KOHTPOIMPOBATL B MPOLLECCE MOHU-
TOPUHra, ABNAETCA NPOLECcC 6UONOrMYECKMX MHBA3MI, TO €CTb CMOHTAaHHOIO BCENEHMUSA
Yy}KepoaHbIX BUAOB OPraHM3MOB, UHOTAA AaXKe M3 BOAOEMOB APYrMX KOHTUHEHTOB.
B oxnagutene XASC obHapyKeHbl ABa BMAA MOJIIIOCKOB aMEPUKAHCKOro Npouc-
XOMAEHUSA, OAMH PEAKUI LOXKHO-a3MaTCKMI BMA rybKkmn, buomacca KoTopown JoCcTUrna
O4YeHb BbICOKMX 3HAYEHWI, ABa PeAKuUX Buaa sogopocneit. B oxnagutene HOxXHO-YK-
panHckon ASC B macce pa3BMBalOTCA AOHHblE HPHOXOHOMME MOIIFOCKMU TPOMMYECKO-
ro npoucxoxaeHua. Kakme opraHnsmbl MoryT NosBUTLCA ele? Ha aToT Bonpoc ceoe-
BPEMEHHO MOXKET OTBETUTb TO/IbKO MMAPOBNONOTNYECKUIA MOHUTOPUHT.

Lenbto pasgena ruapobmMonormyeckoro MOHMTOPUHIA, CBA3AHHOMO C PerucT-
pauueit 6MonormyeckmMx NoMex v NPOLLECCOB, UX BbI3bIBAOLWMX, ABASETCA Npeayn-
pexaeHne 6Monomex n KOHTPoAb 3GPEKTUBHOCTU Mep UX OrpaHUYeHus. 3aaaum
€ro moryT 6bITb CGOPMYNNPOBAHBbI B HECKOIbKMX HAaMNpPaBAEHUAX:

KOHTPO/Ib B CUCTEMAX BOLOCHAOKEHWA 32 Pa3BUTMEM OPraHM3MOB, Bbi3blBaOLLMX

6uonomexm 415 CBOEBPEMEHHOIO Hauana MepPOoNpPUATUIA MO UX YCTPAHEHWIO;

KOHTPONb 6MONOrMYECKNX GAKTOPOB (XMLHWKKU, MapasuTbl) perynsauuu Ymc-

JNIEHHOCTU HeXKenaTeNbHbIX BUAOB rMAPOONOHTOB;

KOHTPO/1b BO BCEM TEXHO-IKOIOTMYECKOMN CMCTEME 33 MOABNEHNEM HOBbIX areH-

TOB BMOIOrMYECKMX MOMEX U PAa3BUTMEM OPraHM3MOB, KOTOPbIE CNOCOBHbI He-

nocpeacTBEHHO MAW ONOCPEA0BAHHO BAMATL Ha areHToB bronomex;

KOHTPO/b 33 9KONOrMYEeCKMM COCTOAHMEM BOAOUCTOYHMKA, B NEPBYIO ovepeab

3a npoueccamu, 06ycnoBANBAOWUMM BUONOTUYECKME NOMEXM.

OuyeBMAHO, YTO ocyllecTBNATL NoapobHoe obcnesoBaHMe BOAOEMOB-OX/a-
auTenei HeuenecoobpasHo, Aa M HEBO3MOMKHO TOMbKO CWAaMM CMeLnannucTos
NPUPOJ0OXPaHHbIX cayK6 AIC. YKazaHHbIM CTaH4APTOM NpeaycMOoTPEHO Nepuo-
Aunyeckoe obcnefoBaHMe 06BEKTOB MOHUTOPMHIA CUIAMM CMELMANNCTOB M'MApPO-
6uonoros, akosoros. OnbIT rMApobuonoros, 6e3ycio0BHO, cieayeT UCNONb30BaATh
Npu OpraHM3aLmmn 1 NpoBeaeHUN MOHUTOPUHTA. ITO e KacaeTca M NOMOLLM B NOA-
rOTOBKE CMeumnannctos. M ele oaMH BarKHbI MOMEHT, KOTOPbIN cregyeT 0cobo
nog4yepkHyTb — CTaHOapT pernameHTUpyeT CBA3b TEXHUYECKOro NepcoHana pas-
NINYHBIX nogpasgeneHnii A3C, HenocpeacTBEHHO UMetowmnx geno ¢ buonormyec-
KUMKW MOMEXaMMK, a TaKKe CneunanmcToB-ruapobmnonoros, y4acTByoLWmMxX B NpoBe-
OEHUN MOHUTOPUHTa. TaKoe B3aMMOLENCTBME NOMOKET CBOEBPEMEHHO BbISIBAATb
daKTopbl BMoNOrMYecknx nomex n obecneymnTb Mx 3dpHEeKTUBHOE YCTPAHEHME.

Taknum 0b6pasom, rMapobrMoNorMyecknin MOHUTOPUHT TEXHO-3KocUcTeMbl ASC
[0/KeH BbITb NOCTPOEH HA CUCTEMHOM NPUHLMME. OH SOMKEH YYMUTbIBATb MPUHLMNM
[0CTAaTOYHOCTM, COMMIACHO KOTOPOMY HeOobXoauMmMo OMNTUMW3MPOBATb KOHTPO/b,
BECTU HabAtoAeHWEe B OCHOBHOM 3@ CaMbIMU BaXKHbIMW 31eMeHTamu. Cuctema mo-
HUTOPWHIa AONXKHA COBEPLUEHCTBOBATLCA, a4aNTUPOBATLCA K U3MEHAIOLWMMCA YC-
nosuam. Mpwu 3TUX YCAOBUAX MOHUTOPUHT byaeT 3deKTUBHbIM.
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3AKJTIOMEHME

OcHOBHOI 3agaveit moHorpadmmn 6blN0 MOKas3aTb C/IOXK-
HOCTb CTPYKTYPbl TEXHO-IKOCMCTEMbI Ha NMPMUMEpPE OAHOTO
M3 06bEKTOB aTOMHOWN 3HEPreTMKKM, 3aBUCUMOCTM MPOUC-
XOAALLMX B HEN NPOLLECCOB OT aHTPOMOreHHbIX M BuoTnyec-
KMX GaKTOpOB.

MupoBOI ONbIT 3KCMyaTauMM OOBLEKTOB AAEPHOM
SHEpPreTUKM AEMOHCTPUPYET B LEeSOM BONbLUYI0 HaZesK-
HOCTb PaboTbl BCEX CUCTEM, BK/IHOYAA U AfepHble peaKkTo-
pbl. Tem He MeHee, BeCbMa TAXKe/ble NOCAeACTBUA pALA
aBapui 1 KaTacTpod 3acTaBAAOT UCKATb NPUHLMMAMANBHO
HoBble MyTM obecneyeHUs sHeprueln yenoseyectsa (OT-
JaneHHoe byayuiee) U BCeMepPHO MOBbIWATL HAAEXKHOCTb
paboTbl ASC (cerogHALWHMIA AeHb). B KomnieKkce mep no
MOBbILWEHNIO HALEKHOCTU HE MOXKET OblTb MasIOBaXKHbIX.
Henonyctumo npeHebpekeHne He TO/IbKO Yyrpo3amu Kpyn-
Horo macwTaba, HO U TaKMMK, Ha NepBbIi B3MNSA4, HEe3Ha-
YNTENbHBIMW KaK BANAHME OPraHM3MOB-TMAPOOMOHTOB Ha
paboTy 060pya0BaHUSA U arperaTos.

Peanusaums Ha NpaKTUKe KOHLEeNuumn TeXHo-3KocucTe-
Mbl MMEEeT MHOFO MOJIOMKUTENbHBIX KaK TEXHUYECKUX, TaK
M NPUPOLOOXPaAHHbIX AaCNEKTOB. Bogoem-oxnagutens yxe
He MOXEeT PacCMaTPMBaTbCA KaK 6e3XKM3HEHHbIN 3N1eMEHT
TEXHUYECKOW CUCTEeMbI, BpoAe paamaTtopa B aBTomobune.
Bogoem-oxnagutenb He MOXET paccMaTpMBaTbCA WM Kak
060C06/1EHHDBIN 3KOIOTMYECKUN OOBEKT, UCMbITbIBAKOLLNIA
TEXHOreHHOe BO34ENCTBME, OH AB/IAETCA YacCTblo LENoc-
THOM CUCTEMbI, 06bEANHEHHbIW C APYTMMU 3/1EMEHTAMM
MHOTMMU NPAMbIMU U 0BpPaTHbIMKU CBA3AMMU. ITU CBA3U
MHOroobpasHbl M BaHaA 3a4a4a MCCefoBaHUA TeXHO-
3KOCUCTEMbI — BbI4ENNUTb OCHOBHbIE, BaXKHENLINE, KaK s
TEXHUYECKOW, TaK U Ana buotmdeckol eé yacrein. Cheayet



3axknioyeHue

OTMETUTb, YTO KOHLEMLMA TEXHO-IKOCUCTEMBI, CHOOPMYIMPOBAHHAA ANA SHEpPreTu-
YECKUX 06BEKTOB, MPUIOKUMA U B APYrnX 061aCcTaX, rae TECHO B3aMMOLENCTBYOT
TEXHUYECKNE CUCTEMbI U XKNBas NPUPoOAa.

[JaHas paboTa npeacTtaBnseT coboi NpofoNKeEHME U pa3BUTUE UCCNEA0BAHNUN,
HayYyano KOTOPbIX O6bl/1I0 NONOKEHO B MHCTUTYTe rnapobuonorum AH YKpauHbi eLe B
1960-e roabl. Y:ke nepBble UCCNeA0BaHMA SIKOCUCTEM BOAOEMOB-OX1aaNTeNEN No-
Ka3anm ux ceoeobpasune, HeCTabUNbHOCTb M 3HAYUTENbHYIO YA3BMMOCTb NOA, AeWC-
TBMEM aHTPOMNOreHHbIX paKTOpPOB.

UccnenoBaHus TeXHO-3KocucTeMbl XMenbHULKon ASC (oueBugHo, 6onee Kop-
PEKTHO TOBOPUTb O BOLHOM YaCTU TEXHO-IKOCUCTEMBI) MO3BOMWU/IM BbISBUTL PAL
Ba*KHbIX MOMEHTOB. B nepByto ouepesb, cnefyeT OTMETUTb, YTO YAANOCh NPOBECTH
nccnenoBaHUA B TeYeHUe AByX nepronos dyHKUMoHuposaHus A3C — npu pabote
OOHOTO W ABYX 9HEProb/0KOB, YTO CYLLECTBEHHO U3MEHW/IO PEXMUM TEPMUYECKO-
ro BO34eNCcTBMA Ha aKocucTeMy. Kpome TOro, Ha CTPYKTYpy M GYHKUMOHMPOBaHMeE
BCEX MNOACUCTEM SKOCUCTEMbI BOAOEMA OKa3asio BAUAHME CNOHTAHHOE BCENEHUE B
BOAOEM MOJIIIOCKA ApeicceHbl. CxoaHoe ABAEHME, @ UMEHHO — COBMECTHOE YCU-
JIeHWe TEXHOTEHHOM HarpysKu 1 NosBAEHWE BUAA TMAPOONOHTOB, KOTOPbIM MOXKET
CYMTATBCA KIKOCUCTEMHBIM UHXEHEPOMY», HabOA4ANOCk M B APYTNX BOAOEMAX, UC-
nosib3yeMbixX Kak oxnaautenun. Tak:Ke Kak B akocucteme XAIC Bo3geicTeme 6uoTu-
YyecKoro ¢akTopa 6b110 HE MEHBLUWM, @ B HEKOTOPbIX acnekTax U 6osee 3HaYNMMbIM,
yem TexHoreHHoro. Kak 1 B HEKOTOPbIX APYrMX BOAOEMaX, BCeIeHNe APENCCEHDI, ee
dYHKLMOHAbHAA aKTUMBHOCTb cnocobcTBoBanuM npoueccy «b6eHTUdUKaunm» nnm,
yTo 60/1€€ NPABU/IBHO, C HALLEN TOYKN 3PEHUA — KKOHTYPM3aALMNY» SKOCUCTEMbI, TO
€CTb 3HAYMUTE/IbHOMY CMELLEHMIO NPOAYKLMOHHO-AECTPYKLMOHHbIX MNPOLLECCOB M3
nenarnyeckoin NoacUcTeMbl B KOHTYpPHble — B 6eHTanb U nepuduTans.

Mocne BceneHua gpencceHbl B BoAOEM U BYypHOM BCMbIWKM PAa3BUTUA ee nony-
NAuMKM 6blIM OTMEYEHDBI cepbe3Hble Buonornyeckme Nomexmn B pabote pasanyHbIX
cuctem BogocHabxeHunsa AIC. CnepyeT OTMETUTb, YTO MHTEHCMBHOMY PasBUTUIO
NonNynAUMKU ApeNcceHbl Ha NEPBbIX CTAAMAX 3aceNeHUs e Bogoema CrnocobeTso-
Ba/IM Kak BUOTUYECKME, TaK U TexHoreHHble ¢akTopsbl. MapasuTonormyeckune wmc-
C/1el0BaHMA NOKA3aan, YTO MOAIOCKM Bblnn KpaliHe cnabo MHBA3MPOBAHbI Kak
KOMMEHCanamu, Tak U NaToreHHbIMM napasutamu. OueBmMaHoO, 370 BblI0 CBA3AHO
C TeM, YTO 3acesieHne BoA0eMa NMPOM30LLJIO TMYMHOYHBIMU CTaANAMM APEACCEHDI.
NccnenoBaHus pblOHOro HaceneHus nokasaau, YTo NonyasLMm abopureHHbIX poib,
KOTOpble MOrn 6bl 6bITb GaKTOPOM OrpaHNYEHNS YNCAEHHOCTU ApencceHbl bbinun
He CTO/Ib MHOTOUYMUC/IEHHbIMM, @ BCENIEHME MOIIIOCKOAAHbIX Pbl6 HaYaNoCh TO/IbKO
nocsie MHBasnn apercceHbl. MoNoXKNTENbHO NOBANAN HA YCMELIHYIO MHBA3MUIO 3TO-
ro MOJIJIIOCKA M 61aronpuATHLIA TEPMUYECKUIN PEXMM, NMPU KOTOPOM 3HAUUTENIbHO
YANMHAETCA BEreTauMOHHbIN Nepuog, B BOgOEME, NO CPABHEHUIO C €CTECTBEHHbI-
mu. Ewe oaHo BaxkHoe HabatogeHMe 6bl10 cAeNaHO OTHOCUTENIbHO MHBA3MOHHOIO
npouecca B TEXHO-3KOCMCTeME. Bbl1o 0TMeYEHO aKTUBHOE BbITECHEHME B HEKOTO-
pbix BUOTONAx 0AHOro BUAA-BCceneHua (apencceHa) apyrum — rybkoit Eunapius.

3acnyxuBarowmMmm 601bIOr0 BHUMaHMA MPeAcTaBAAOTCA MaTepuanbl Mo
r'MAPOXMMMNYECKOMY PEXMMY Bogoema-oxnagutens. bnarogapa nponsBoacTBeEH-
HOMY M TBOPYECKOMY COTPYAHUYECTBY MEXKAY CNYKOON KOHTPONA OKpyXKatoLLlein
cpeabl XA3C 1 cneunannctaMm akagemMmmnyeckoro MHCTUTYTa HblIn MPOaHaNM3NPo-
BaHbl MHOTO/MIETHWE AaHHbIE MO AMHAMUKKe pASA MMOPOXMMUYECKMX NOKasaTenen.
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3akniouyeHne

B Tom uncne, Tex AaHHbIX, KOTOPble KacaloTca NOCTYNAEHUA B BOLOEM PA3/IMYHbIX
TEXHUYECKUX BbITOBbIX CTOKOB. C/ieayeT OTMETUTb, YTO aHa/IM3 TMAPOXUMUYECKUX
[JaHHbIX ONpeaeseHHO YKa3biBaeT Ha NpoLecchl 3BTPOPUPOBaHUA B BOAOEME, B TO
BPeMA KaK AaHHble Mo pa3BUTUIO GUTONNAHKTOHA HE OTpayKaloT 3TOro nmpotecca.
BeposTHO, BuoreHHble BelecTBa, NOCTyNatolLiMe B BOAOEM, pacnpesensatoTca Ta-
KMM 06pa3om, 4To 60/1bLIas MX YacTb NOMALAET B KOHTYPHYHO NMOACUCTEMY.

CoBepLleHHO NO-HOBOMY 3acCTaB/IAET PacCMaTpPMBaTb BOMPOC O MPOCTPAHCT-
BEHHOM CTPYKTYpE NenarMyeckmx coobLecTs ruapoanHammyeckan Moaenb Bogoe-
Ma-oxnagutena. CryleHus, TakKe KaK U PaspaKeHUs MAOTHOCTU rPynnupoBOK
MJIaHKTOHAa B 3HAYMTE/IbHOM Mepe CBA3aHbl C TMAPOANHAMUYECKMMU YCA0BUAM,
KOTOpble, B CBOIO oyepeab, ONpeaenatoTca B3auMOAENCTBUEM TEXHOTEHHbIX LUp-
KYNAILMOHHbIX MOTOKOB 1 BETPOBbIX TEYEHUA.

3HaunTEe/IbHBIM B NEPUOL, UCCIef0BaHMIM bbl10 BOraTcTBO Haces1eHUA BOAOEMA-0X-
nNaanTtena — Bcero otmeyeHo 6osee 700 TakcoHOB, 60/1bLUas YacTb KOTOPbIX MAEHTUPU-
LMpOBaHa Ao BUAOBOrO YPoBHS. B Bogoeme 6b1/10 3apernuctprpoBaHo 10 BuaoB-sceneH-
LeB. Takum 0bpas3om, TEXHO-IKOCUCTEMA NPEACTaBAAET coboM boraTbiii ¢ pasHO0bpa3HOM
¥M3HbIO MUP. MpoBeaeHNe NOCTOAHHbIX HABAEHMI C MOMOLLBIO BOAO0/1Aa3HOIO CHApA-
YKEeHMSA NO3BO/IUO NOMYYUTb YHUKA/IbHBIE A@HHbIE O XapaKTepe, AMHAMMKE U Pa3HO0b-
pasunu NoABOAHbIX NaHALWAGTOB PA3/INYHbIX PAatOHOB BOAOEMA-OXNAAUTENS.

OAHWM U3 BaXKHbIX aCNEKTOB He TOIbKO M3YYeHUA, HO M BO3MOXKHOFO yrpas/e-
HUSA, PEKOHCTPYKLMN TEXHO-IKOCUCTEM ABNAETCA Pa3paboTka MeToA40N10MMM OLLEHOK
Pa3/IMYHbIX B3aMMOCBSA3el B HUX. HECMOTPA Ha TO, YTO MMeeTcs onpeaeneHHbIN
ONbIT 3KONOTMYECKUX OLEHOK Pa3/IMYHbIX aCMEKTOB BAUAHMUA TEXHUYECKUX CUCTEM
Ha OKpY’KatoLLyto cpeay, BONPOC 3TOT TpebyeT aanbHelwel paspaboTtku. MNpeano-
YKEHHble aBTOPaMM NOAXOAbl HU B KOEM C/lydyae He MPeTeHAYIoT Ha ncyepnbiBato-
LLLYIO MONHOTY, 3 ABNAIOTCA NOMbITKOM Pa3HOCTOPOHHErO B3ra4a Ha npobaemy. Yto
KacaeTca nccaefoBaHHOM TEXHO-3KOCUCTEMBI, TO B @HHOM C/ly4ae BaXKHOCTb KO-
JIOTMYECKMX OLLEHOK OYeHb BE/IMKA M aKTyaslbHa, MOCKONbKY CYLLECTBYIOT NPOEKTbI
€034aHUA AONOIHUTENLHBIX 3HEProb610KoB XmenbHuuKomn A3C.

B HacTosllee Bpemsa [N1aBEHCTBYET [OCTAaTOMHO OAHOCTOPOHHMIA MPUHLMN
«OLLEHKM BO34EeMNCTBMA TEXHUYECKMX OOBEKTOB Ha OKPYKaloWyl cpedy», HO Ha
CMeHy eMy A0/IKeH NPUNTU APYro — KOLEHKM BEPOATHOCTU ycTolumBoro, bec-
KOHPNUKTHOrO mexay noacucteMamu QGYHKLUMOHWPOBAHUA TEXHO-IKOCUCTEMDI
Npw OTCYTCTBMM HETaTUBHBIX €€ BJAUSHUI Ha BHELLHIOH 3KO/IOTMYECKYIO cpesy».

XOTS BbINOJIHEH AOCTAaTOYHO 60/1bLION 06BbEM paboT, NoAyUYEHbI, Ha HaLW B3NS4,
HOBblE W BaXKHble MaTepuasnbl, cneayeT OCTaHOBUTbCA Ha BOMPOCAxX, KOTOpble No
TEM MU MHBIM MPUYMHAM He YAa0Cb PacCMOTPeTb. He Bblin nccnenoBaHbl B rng-
poburoniornyeckom acneKkte cuctembl BogocHabkeHma ASC. bblain oTobpaHbl ToNb-
KO OTZeNbHble NPOo6bl Ha CETKaxX HAaCOCHOM CTaHuMK. MpeacTaBAeHMA O XapaKTepe
6ronornyeckmx nomex 6bi1M cocTaBAEHbI HAMW MO aHANOIMU C APYTMMUN SHEPTeTU-
yeckmmu ctaHumamu (TIC n A3C), roe paHee NPOBOAUAUCHE UCCIef0BaHUA. B aTol
cBAA3K, cneayer 0cobo OTMETUTbL BAaXKHOCTb CO34aHMA CUCTEMbI rnapobuonormyec-
KOr0 MOHUTOPWHra, B XO4Ee KOTOPOro AO/IKHA NMOCTOSHHO HaKan/iMBaTbcsA UHOp-
MaLmA 0 Pa3HOOBPA3HbIX NPOLECCAX, CBA3AHHbIX C *KU3HbIO 3KOCUCTEMBI B YC/IOBU-
AX TEXHOTEHHOTO B/IMAHUA, BOSMOMXHbIX U peasbHbIX BUONOIrMYECKMX MOMeXax.

He 6b1aKn nosyyYeHbl B A4OCTAaTOMHOM 0b6beMe AaHHble O MPOoLEeccax KOHTYpu-
3aLMM, KOTopble AOMKHbI 6a3MpPoBaTbCA HA KOMIMYECTBEHHbIX OLLEHKAX He CTOJb-
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3axknioyeHue

KO BMOMACChI, CKOIbKO MpoayKumu. MNocKonbKy $asa bbicTporo pocta nonyaauum
ApencceHbl U Nepuos MaKCMManbHOTO pasBUTMA nonynauuii (Kak ato 6biBaeT
06bIYHO Ha NepPBbIX CTagUAX UHBA3MIMHOIO NPOLLECCA) Y)Ke, OYEBMAHO, 3aBEpLIn-
lacb, AOBO/IBHO C/IOXHO AenaTb NPOrHO3bl OTHOCUTENbHO Aa/ibHENLLErO Pa3BUTHUA
NpoLLEeccoB, CBA3AHHbIX C ee BAUSHMEM BO BCEM TEXHO-3KOCUCTeMe. B yacTHOCTH,
BaKHbIM SIB/IIETCA BONPOC 06 3BTPOOMPOBAHNM, MOCKO/IbKY B BOZAOEM MOCTYNAET U,
BMAMMO, ByaeT nocTynaTt 60blUoe KOANYECTBO BUOreHHbIX BELWECTB CO CTOYHbIMM
BOAAMM C OUYMCTHbIX COOPYKEHWUI. EcTecTBEHHOE CHUXeHWe obuama gpeincceHsl
nocae nuka YUCIEHHOCTU, BO3pacTaHME HA €€ NONyAAUMIo Npecca MOTOCKOAL-
HbIX Pblb 33 cYeT MeponpUATMIA MO BMOMENNopaLMn MOXKET NPUBECTU K K AEKOH-
TypU3auMmn», KaKk cieacTBMe — MacCoBOMY PasBUTUIO BOZOPOCAEN MNIaHKTOHa (a
B YCNOBMAX TEXHOFEHHOro NOAOrPeBa, BEPOATHO — CUHE3eNEeHbIX), YTO Becbma
HexenatenbHo. Mpu BO3pacTaHUM MHTEHCUBHOCTM TEPMUYECKOro BO3AENCTBMA B
CBA3U C MNAaHMPYEMbIM yBeanyeHnem molHoctn A3C, B Bogoeme byaer npose-
[OEHA PEKOHCTPYKLUMA, a MMEHHO — MOCTpOeHa CTpyeHanpaBuTenbHasa Aamba.
OTKOCbI ee byayT yKpenneHbl KaMeHHOW OTCbINKOM, KoTopas byaeT urpatb poib
UcKyccTBeHHoro puda. MNpeacrasnaercs Ypessbl4altHO BaXKHbIM CMPOEKTUPOBATb U
€034aTb 3TOT 06BEKT TakKMM 06pa3om, YTobbl ero 6MONO3UTUBHbIE CBOMCTBA BbIAN
MCMNO/Ab30BaHbI B MOJIHOW Mepe.

TexHO-3KoCMCTEMa NOCTOAHHO M3MEHAETCA, Pa3BUBAETCA, MEHAET CBOM 06/1MK.
Mo3Tomy nosiy4YeHHble AaHHblE U CAeNaHHbIe BbIBOAbI AOMKHbBI MOCAYKUTb OCHO-
BOW ANA Aa/IbHENLIUX UCCef0BaHUN.
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Ob ABTOPAX

NPOTACOB AneKkcaHap AnekceeBud — OOKTOP BMONOTMYECKMX Hayk,
npodeccop, BeAyLWMit Hay4YHbI COTPYAHUK, PyKOBOAMTENb Nabopatopmm
TeXHWU4YecKol rugpobuonorun. UHcTUTyT ruapobronorun HAH YkpavHbl.
CEMEHYEHKO Butanuii NMaBnoBuy — [0KTOP BUONOTMYECKMX HAYK, YNEH-
KoppecnonzeHT HAH Benapycu, 3aBeaytoLumin 1abopatopueit rmapobumo-
normn. HayyHo-npakTnyeckuii LeHTp no 6muopecypcam HAH Benapycu.
TUMYEHKO Bnagumup Muxainosuuy — [OKTOp reorpadpuyeckmx
HayK, BeAyLMin Hay4HbI COTPYAHMK, pyKoBoAWTeNb nabopatopum
TMAPONOTUN U YNPaBAEHNA BOAHbIMU IKOCUCTEMaMU. NHCTUTYT rua-
pobuonormm HAH YKkpauHbl.

IOPULUUHEL, Bnagumup WMBaHOBUY — KaHAMAaT Buonormyeckmx
HayK, 3aBeAyoLWunii OTAeNOM CaHUTapHOM rugpobuonornn. UHcTUTyT
ruapobuonorun HAH YkpauHsl

MOPO30OBA Anna AneKcaHApOBHA — KaHAMAAT reorpaduyeckmx
HayK, CTaplUnii Hay4HbIl cOTPYAHUK. UHCTUTYT ruapobuonorun HAH
YKpauHbl.

ObAYEHKO TatbAHa HuKonaeBHa — KaHAMZAT BMONOTMYECKMX HAYK,
CTapLUMIA Hay4YHbIM COTPYAHMUK. MHCTUTYT rgpobuonormn HAH YKpauHsl.
APMOLLEHKO Miogmuna MeTpoBHa — KaHAWMAAT BUONOTUYECKMX HaYK,
CTapLIMIA Hay4YHbIM COTPYAHMUK. MHCTUTYT rgpobuonorun HAH YKpauHsl.
rYNEMKOBA Jlogmuna BnagumupoBHa — KaHaupaT buonornyec-
KWUX HayK, CTapLMi Hay4HbI COTPYAHWUK. UHCTUTYT ruapobuonorum
HAH YKkpauHbl.

CUNAEBA AHXKennka ANMMOBHA — MIAALLINIA HAYYHbI COTPYAHMK.
NHcTutyT ruapoburonorun HAH YkpauHbl.

NMPUMAK AneKkcaHgp BopucoBuY — MNAALWNIA HAYYHbIN COTPYAHUK.
NHcTutyT ruapoburonorun HAH YkpauHbl.

MOPO30BCKAA UpuHa AnekceeBHa — BeayL Ml NHKeHep. UHCTU-
TyT rmuapobuonorun HAH YkpauHbl.

BY3EBUY Uropb IOpbeBuY — KaHAMAAT BUONOrMYECKMX HAyK, CTap-
WKW Hay4HbIA COTPYAHWK, 3aBeAyloLWmnii OTAe/IoM U3yyeHusa buope-
cypcoB BogoxpaHuauw. MHCTUTYT pbibHOro xo3aicTea HaumoHanbHoOM
aKaZeMum arpapHbIX HayK YKpauHbl.

MACBKO AnekcaHap HukonaeBuu — KaHAWMOAT TEXHUYECKUX HayK,
3amecTuTeNib  AMpeKTopa. [0CYAAPCTBEHHbIN HAyYHO-UHMKEHEPHbI
LleHTp cucTem KOHTPOAA U aBapUIMHOTO PeryiMpoBaHms.

ronopa AnekcaHap Bacunbesud, HayvanbHWK nabopatopun OTgena
oXpaHbl OKpyKatoLLen cpeabl. XmenbHuLKan ASC.

ABTOpbI ByayT NPU3HATE/bHbI 338 KOHCTPYKTUBHYIO KPUTUKY, 0BCyKaeHME
KOHLLENTYa/IbHbIX MOMOXKEHWUM, U3NOMKEHHBIX B MOHOrpadum, a Takxke pe-
3y/IbTATOB UCCNEA0BAHUIA U 33 NPEA/IOKEHUA COTPYAHMYECTBA B 061acTm
NCCNepoBaHUA TEXHO-3KocucTeM. KOHTaKTHbIM agpec: labtech-hb@ukr.net
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