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Yeaxcaemsie yumamenu, asmopel U pEL{EH3€HmbI.’

®dopmmpoBaHue Bbinycka N 4 3aKOHYEHO.

B cBA3M ¢ nocTynneHnem 0BONbHO BONBLIOrO KONMYECTBA CTaTeN CPOKM UX PACCMOTPEHMS
oTOABUralOTCA.

B HOBbIX YC/0BMSX MOMEHTbI MOAAYM M NyO6AMKALMKU PYKOMMCKM MOTYT PacXogmTbCA Ha
nosaroaa.

MpUyYmHa COCTOUT B TOM, YTO NPeaoCTaBIAEMOE YHNBEPCUTETOM PUHAHCMPOBAHME XKypHaNa
nossonseTr popMmmnpoBaTb Homep ob6bemom He Bbiwe 100 cTp., uan 7-9 crateir, a B noptdene Ha
CerofHAWHUIM AeHb HAXOAMTCA 0KOM0 20 NepCneKTUBHbIX PYKOMUCEN.

Pepakuus paboTaeT Hag, BONPOCOM yBennyeHus GUHAHCMPOBAHUA KYpPHaAia, HO He 3a cyeT
aBTOPOB.

Kaoem Bawm mMaTepmanbl, COOTBETCTBYHOWMNE NOTUTUKE XKYPHaAA.

C Heu3meHHOU 20MmOBHOCMbIO K cOMpyOHUYecmay,
pedKosnezus 31eKMPOHHO20 HYpPHANa «[1puHyUnbl 3Koa02UU»
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Kniouesble cnosa:
BOAHblE BMOIOrMYECKNE Pecypchbl
BosxKcko-Kamckuin Kackaz, Boao-

AHHoTaumaA: CTPOMTENbCTBO MMAPOCOOPYKEHNI Ha peKax HebaaronpusaTHO
CKa3bIBAETCA Ha PbIGHOM XO03ACTBE, HApyLas YCI0BMS €CTECTBEHHOMO
BOCMPOM3BOACTBA pbl6. Bce rMapoanekTpoCcTaHLmM HaHOCAT Bpes, BOAHbIM

XPaHUNLL 6ronormyeckum pecypcam (BBP), B ocobeHHOCTM pbIBHOMY HaceneHuto. He
rMAPO3EKTPOCTAHLMSA ABNAIOTCA WCK/IHOYEHNEM U TUAPOTEXHUYECKME COOPYMKEHMA BOsKCKO-
Bpes, bropecypcam KamcKoro Kackaga BoAoXpaHUAMLL, Mo3TOMy aKTya/lbHOCTb MCCeA0BaHNIA

BO3AENCTBUA  TMAPOSNEKTPOCTAHUMA U OPYTUX  TMAPOTEXHUYECKUX
COOPY!KEHMIM Ha BOAHble 6OMONOMMYEcKMe  pPecypcbl  PABHUHHbIX
BOAOXPaHWINLL, M B OCOBEHHOCTM BOAOXPaHWAWLI, Bosxcko-Kamckoro
KacKada, He BbI3blBaeT COMHEHMN. Llenbto HacToswwein paboTbl ABseTcs
aHaM3 Bpeda BOAHbIM OMOIOTMYECKMM pecypcam OT Kackaga [2C
npenMmMmyLecTtseHHo  BosxKcKo-KamcKoro  Kackaga Ha  OCHOBaHWMK
JIMTEPATYPHbIX AaHHbIX U HAaTYPHbIX MCCNeA0BaHMMNA.

© MeTpo3aBOACKUI TOCYAAPCTBEHHbIN YHUBEPCUTET

PeueHs3eHT: M. A. CkopoboraTtos

MonyueHa: 14 aekabpa 2015 roga

BeepeHue
Co3gaHue rmapocoopyKeHUi, B YaCTHO-
CcTn I'Mp,poafleKTDOCTaHLI,Mﬁ, conposoXgaeTcAa

N3MEHEHMAMM BO BCEX 3BEHbAX PEYHOM IKOCU-
ctembl. OCO6EHHOCTbIO HOBOM CTPYKTYpPbl BOAO-
eMOB ABNsEeTCA 06pa3oBaHME BOAOXPAHUNULL, U
U3MEHEHME TMAPONOTrMYECKOro pexuma. lpu
cKkaTe yepe3 TypbuHbl NC BogHbIX Buonornye-
CKMX pecypcoB (BEP), BKAOYAOLWNX KOPMOBBIX
6eCcno3BOHOYHbIX U Pblb, HAHOCUTCA MM BpPeA.
BBEP noagepratoTcs mMexaHU4Yeckomy BO3AEeNCT-
BMIO (CTO/IKHOBEHME C NMPOTOYHbIMM 31E€MEHTa-
MW KOHCTpyKkumu) (Masnos u ap., 1999; Bell,
1990), BaunsHUIO NnepenagoB AasneHus (Lset-
KoB u ap., 1972; 3axapyeHko, 2004;
Calderwood, 1945), kasutaumm (Muir, 1959;
Cramer, Oligher, 1964), Bo3aeicTeuio Typby-

MoanucaHa K neyatu: 29 nioHa 2016 roga

JIEHTHOCTU U cABUraloWmMx HanpsxkeHun (Muir,
1959; Cada, 1990; Cramer, Oligher, 1964), Bo3-
HMKAIOLWMX NPU PE3KOM M3MEHEHNN CKOPOCTU U
HanpaBAeHUs ABUKEHMA NOTOKa. [Mbenb u cTe-
neHb nospexaaemoctn BBP 3aBucAT oT Tuna
Typ6MHbI, BbICOTbI HAaNoOpa, CKOPOCTU BPALLEHMA
paboyero Koneca, BeAMYMHbI Nepenaga fasne-
HUA B TypOMHE, BENNUYMHbI 3a30pa MeXKAy Ha-
NPaBAAILMMIN IONACTAMM U lonactamu pabo-
yero Koneca (AxmeTwuH, 2006). U3 Bcero aToro
Kpyra npobnem Hawe BHMMaHWE B CTaTbe aK-
LEHTUPYETCA HA MNOCNeACTBMAX BO3AEUCTBMUA
nponycka BBP yepe3 TypbuHbl M3C.

TaKoe nonoxeHne CNOKUNOCb B CBA3U C
HEeAOCTAaTOYHbIM BHUMAHMEM NPU NPOEKTUPO-
BaHMM DC K BOMpocam OXpaHbl OKPYKaloLlewn
cpeabl B XX B. B nocnegytouem, no mepe Hako-
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NNeHna matepmana o HeraTBHOM BAMAHUK IC
Ha BBP, coBeplweHcTBOBanacb U HOPMATMBHAA
6a3a B nnaHe OXpaHbl BOAHbIX OOBLEKTOB OT
BO3PAaCTalOLEr0 aHTPOMNOreHHOrO BO34ENCTBUA.
KpaTKo paccmoTpum BaxkHeWLwmne HOPMATUBHO-
NpPaBOBble JOKYMEHTbI.

B ®epepansHom 3akoHe PP ot 20 pe-
Kabpsa 2004 r. Ne 166-®3 «O pbibonoscTBe M
COXpPaHEeHMW BOZAHbIX 6MONOrMYecKnx pecyp-
coB» (rnaea 1, ctp. 1) ucnonb3yerca noHATUE
«BOAHble BMonornyeckne pecypcbl» — pPbidbl,
BOAHble 6ecrno3BOHOYHblE, BOAHbIE M/EKOMM-
Talowue, BOAOPOC/IU, APYyrne BOAHbIE KUBOT-
Hble W PacTeHWA, HaxoJAWMeca B COCTOAHWUM
€CTecTBeHHOM cBobogbl. Meponpuatna no co-
XPAaHEHWUIO €eCTeCTBEHHOro BOCMPOM3BOACTBA
PbIGHbIX 3aMacoOB W CHUXEHWUIO HEraTUBHbIX
BO34enCcTBUI Ha BEP npwu akcnayataumm ruapo-
y3nos (IY) NC AoNKHbI BbINOAHATLCA MO CAe-
AyOLWMM HanpasaeHuam: 1) cobnogeHne Tpe-
6oBaHUI BoaHoro Kogekca P®; 2) ymeHblueHMe
KO/MIMYeCcTBa B3BELUEHHbIX BELLEeCTB MNPWU 3IKC-
nayataumm M3C; 3) ncumcneHme pasmepa speaa,
npuynHeHHoro BBP, AonXHO Npon3BoAnTLCA B
cooTBeTCcTBUN ¢ MeToAMKOM UCYMCNEeHMA pas-
Mepa Bpesa, NPUYNHEHHOro BoAHbIM Buonoru-
yeckMm pecypcam «06 yteepkaeHun Metoam-
KW UCYNCNIEHMA pa3mepa Bpeaa, NPUYUHEHHOTO
BOAHbIM OMONOrMYECKMM pecypcam» (npukas
depepanbHOro areHTCTBa Mo poiboNoBCTBY OT
25 Hoabpsa 2011 r. Ne 1166).

TpeboBaHUA MO oxpaHe BOAHOM cpeapl
OT 3arpA3HeHWA pPernameHTUPYIOTCA CTATbAMM
55, 56, 60, 61, 62, 65 BoaHoro koaekca PO ot 3
noHs 2006 r. Ne 74-®3 (c nsmeHeHmammu ot 4
Aekabpa 2006 r.; 19 uoHa 2007 r.; 23 wons
2008 r.; 27 nekabps 2009 r.).

B uenax BbinonHeHua TpeboBaHuMi CTa-
Ten 61 n 62 BogHoro Kogekca PP, ana npepot-
BpaLLeHMA nonagaHma polb B TypbuHbl 3C, no-
cnefHve [0MKHbl OblTb OCHALLeHbl pblbo3a-
WMTHBIMW COOPYXKEHUAMW B COOTBETCTBUM C
TpeboBaHuamu CHuMM 2.06.07-87 «MoanopHble
CTeHbI, Cy0XOAHble LWNH03bl, PbIOONPONYCKHbIE
1 pblB03aLUTHBIE COOPYKEHNAY.

B cootBeTctBMU C NyHKTOM 4.28 CHwuI
2.06.07-87, npoeKTUpoBaHUE pPbl6O3aLUNTHBIX
COOpPYKEeHWUI HeobXoAMMO NPOUN3BOAUTb Ha OC-
HoBe pblboBOAHO-6MONOrMYEeCcKMX o06oCHOBA-
HWIA C BbINOJIHEHMEM COOTBETCTBYIOLLMX UXTUO-
JIOTUYECKUX WM3bICKAHUIM, B KOTOPbIX OO0/IKHbI
6bITb onpeaeneHbl: 1) BUAOBOM U PasmepHbIi
COCTaB C yKa3aHMEM MWHWMMANbHOrO pasmepa
3almLLaemMbix pbib; 2) nepuog ckata U Murpa-
UMK polb; 3) BEPTUKA/IbHOE M FOPU3OHTA/IbHOE
pacnpegeneHue pbib; 4) mecta pacrnosioXKeHua
HepecTUAULY, U 3MMOBasIbHbIX AM; 5) cHocAwan
CKOPOCTb TEYEHUA ANIA MONOAM 3aLUMLLAEMbIX

pbl6. Bce 3TK cBeAEHMA MOXKHO NOYYUTb TO/b-
KO Ha OCHOBE AaHHbIX MOHWUTOPUHIA PblGHbIX
3anacos nocse GopmMMUpPOBaAHUA BOAOXPAHMINLL,
(BeegeHckui, 2009, 2011, 2012; Masnos, CKo-
poboraTtoB, 2014; PoseHbepr, 2009; Pbiboxo-
3AUCTBEHHble Npobnemsl..., 2010; LWawynos-
CKuit n gp., 2012).

LlenecoobpasHo nNpoBoAgUTb HATypHbIe
nccneposaHuA no «MetoguKke nposegeHMa Uc-
cnepoBaHuit npoxoga pbl6 uyepes TypbMHbI
AC», npeanoXKeHHo WMHCTUTYTOM npobnem
sKonorum u ssomouum PAH, Kak Hambonee
NMOIHO OTPaXKatoLLLel BCe BONPOChI BO3AENCTBMUA
'PC Ha BogHble BMONOrMYecKne pecypcbl U Me-
TOAMYECKME NOAXOAbl K OLLEHKe 3TOro Bo3aeu-
cteuA. CornacHo U. A. EBnaHosy un I. C. Po3eH-
6epry (2010), «Ha NOBECTKE AHA CTOUT OAMH
Ba)KHbIA BOMNPOC: OUEHKa yulepba BOAHbLIM
6uonormyeckmm pecypcam ot pabotbl AC B co-
BPEMEHHbIX YC/IOBUAXY.

MacwTabbl rMAPOTEXHUYECKOTO CTPOU-
TenbcTBa B XX B. NpMBENN K Tomy, 4to 6onee 70
% OCHOBHbIX peyHbix cuctem B Poccum nog-
BEPINCb PErYIMPOBAHUIO UM pparmeHTaLmnm
(AxmeTwuH, 2006). Hanbonee BaxKHbIM acnek-
TaM 3KO/0ro-noBeAeHYecKkoro aHaamsa m npo-
CTPAHCTBEHHO-BPEMEHHOW CTPYKTYpbl pacnpe-
AeneHna NnokaTHOM mosnoam pblb (Mx cyTouHOM
OVHAMUKe, TOPU30HTa/IbHOMY M BEPTUKANbHO-
MYy PacnpefeneHuio) Ha BEPXHEN U HUMKHEMN
Bosre nocAWEHO MHOro paboT 0TeYEeCTBEHHbIX
uccneposatenen (YyryHos, 1928; Bnarosmaos,
1941; TaHacuituyk, 1950; BacHeuos, 1953; Tap-
Bepauesa, 1958; Kobaunukas, 1958, 1962; MNas-
nos u gp., 1977; Masnos, 1966, 1970, 1979;
MNasnos n ap., 1981; Nasnos n ap., 1982; MNas-
nos u ap., 1985; Nasnos u ap., 1989; Knaoosu-
HoB, 1985; [fertapésa, 1991; lasnos u ap.,
19913, 6; Nasnos 1 ap., 1999; KoctopuH, 2000;
®omunyes, 2001; Masnos n ap., 2005; MNaBnos n
ap., 2007 n ap.). HecomHeHHo, UX TpyA, BHeC
3aMeTHbI BKa4, B pa3paboTky meponpusatnii n
mep no coxpaHeHuto BBP ot Bo3genctemin M3C
BonrKcKo-KamcKoro Kackaga paBHMHHbIX BOAO-
XPaHUNLL.

AHanuTnuyeckum o63op

Bonkcko-Kamckuin Kackapg, (BKK) cocto-
nT 13 11 KpynHbIx Y (prc. 1) KOMNAEKCHOro Ha-
3Ha4yeHua ¢ obuer mouwHocTbio 11300 MBT ¢
BOAOXPaHMMWAMM 0bwen naowaapto 25 Tbic.
KM2 1 obbemom 186 Km3, ABa M3 KOTOPbIX —
YeboKcapckoe 1 HuxkHeKkamcKoe — paboTatoT Ha
HEMPOEKTHbIX OTMETKax. BogoxpaHunuwa Kym-
6blweBckoe (58 Km3) u PbibuHcKoe (25 Km3),
BxogAwme B  BKK, 3aHeceHbl B  pe-
€CTp KpynHenwnx soaoxpaHunuw, mupa (Mca-
e, Kapnosa, 1989). MNnowaan BoAOXpaHUAWLL,
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BKK cywectBeHHo (B 5-10 pa3) pasnuyatorca
mexay coboi (ByrnnHckui, 1991) (tabn. 1).

M'mapoTtexHuyeckne coopykeHusa (IMC) BKK 6ol

an noctpoeHbl B 30-80-e roabl XX ctonetmna. Ha

BoKC

apckuii,  Hurynesckun,
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Puc. 1. BonkcKko-KamcKMil Kackag, rmapos/1eKTPpoCTaHL MM
Fig. 1. Volzhsko-Kamsky cascade of hydro power plants

Tabnunua 1. KpaTkue xapaKTepUCTUKN BogoxpaHuamL, Bonskcko-KamcKkoro Kackaaa (Mcaes, Kapnosa,
1989; ByrnmHckuit, 1991)

Bonro- BoT- Mopb- Ky#t- Hik- Pbl- Capa- He-

P MNBa- Kam- 6bl- He- P 60K- Yrnnu-

BogoxpaHunuuie rpad- KWUH- KOB- 6UH- TOB-
HbKOBCKOe CKOe LwWeB- Kam- Cap- CKoe
CKOe CKoe CKoe CKOe CKoe
CKOe CKoe CKoe

Peka Bonra Kama Bonra Bonra Kama Bonra Kama Bonra Bonra Bonra Bosra
SOA”OPBbWOTa”“OT””b“ 27 23 17 14 21 29 15 18 15 15 27
O6bém BofO- noHbIi  31.45 9.36 8.82  1.12 122 58 129 2542 12.9 12.6 1.24
XpaHunuLLa, .
3 nonesHbiii 825 3.7 2.78 008 92 346 436 1667 1.75 57 0.8
Mnowaap sepkana, kM2 3117 1120 1610 327 1915 6250 2580 4550 1831 2214 249
T, net* 01 02 0.2 0.1 02 02 01 08 01 01 01
JnemenT Bogo- NpuTok 237.2 53.7 46.6 9.2  52.8 2357 87.7 30.1 231 109.5 11
obmeHa, KM2/TO4 ocankm 1.2 0.6 1 0.2 09 27 06 21 08 12 01
xMKC”Ma“b”a”r“y6””a' 40 28 22 18 30 32 25 304 30 20 23
fnowaae mekosoAMM 56.5 159 368 156 40 1035 55 95 339 - 89
rnybuHomn Ao 2 m, TbiC. ra
Mpombicnosas Kr/ra 144 4.7 3 41821 1.7 40 - 73 10 05 5.2
pbl6onpoayKTUB-
g ron 1986 1986 1987 1989 1989 1989 - 1987 1987 1983 1987

MpumeyaHue: *T,, neT — NokasaTtesib BpEMeHM, B TEUEHME KOTOPOrO NPOMCXOAMUT MOHAA CMEHA BOAHbIX

pecypcoB (no: ByrnnHckuiA,

1991).
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Co3spaHne Bonkcko-Kamckoro Kackaga
rMOPO3NEKTPOCTAHLMIA, BbICOKAA aHTPOMOreH-
HaA HarpysKa, 3arpA3HEeHME OKpyXKatoLlen
cpeabl OKasanu CyuwecTBeHHOe HeraTMBHoe
BO34eMNCTBME Ha BOAHbIe Bropecypchbl U IKOCK-
ctembl Bonru. B HacTtoAwee Bpema NoBosKbe
OTHOCUTCA K 3KOJIOrMYeCcKM HebnaronoyyYHbim
TePPUTOPUAM.

ExxeroaHo B 6acceitH cbpacbiBaeTca a0
20 % Bcex cToyHbIX BOoA Poccun. Ha tepputo-
puun Bonxckoro baccenHa Haxoautea 129 rna-
POTEXHUYECKMX COOpYyKeHun 1-3-ro Knacca
ONacHOCTU, Hambonbluee MX KOJMYECTBO CO-
CPenoTo4eHO Ha TeppuTopuKn Hukeropoackoi
obnactn — 33 (C60pHMUK..., 2015). CnegyeT oT-
MeTUTb, YTO YN0BbI Pbibbl M3 BKK BogoxpaHu-
nnw, B Havane 1990-x rr. He npesbiwann 20-30
% NpPOEKTUPYeMbIX 3Ha4YEeHUIN. XOTA CYMTANoCb
(ABakaH, AcapuH, 1998), 4To BOAOXPaAHMAMLLA
CNocobHbl NPOAYUMPOBATb MXTMOMAcCCY B 06b-
emMax, COM3MepUMbIX C NPOAYyKUMEen ecTecT-
BEHHbIX BOAOEMOB, U [aXKe NpeBbiwaTh ee.

Mo Hawemy MHEHUIO, MOXHO BblAENNTb
4 OCHOBHbIX HaMNpPaB/lEHUA W3YYEHUA KOM-
N/IEKCHOM OLEHKM OTpULLAaTe/IbHOrO BO34ENCT-
BuA (Bpesa) MC Ha BoaHble Buopecypcbl M
3KOCMCTEMbI BOAOXPaHMAMLY: 1) oueHKa Bpeaa
OT BO34ENCTBMA MAPOTYPOUH Ha NNAHKTOH-
Hble OpraHM3Mbl; 2) OLEHKa Bpeaa OT BO3AeN-
CTBMA BOAHOMO NOTOKA U KaBUTaLMKU OT rMApo-
TYPOMH Ha MXTMOdAyHy B MPOTOYHbIX KaHanax
n Bogocbpocax NAoTUHbI; 3) HEraTMBHOE BAUS-
HWe Boaocbpocos; 4) BO3aeNcTBME NMOMYCKOB B
HUXHeM bbede.

OueHKa Bpeaa oT BO34eNCTBUA rMapo-
TYPOUH Ha NNAHKTOHHbIE OPraHU3Mbl

B mHoroumncneHHbix paboTax oTmeyaert-
€A, YTO BOAONPONYCK Yepe3 naoTuHbl C npu-
BOAUT K 06eHEeHUI0 KMBOTHOMO M pacTUTeNb-
HOro nnaHkToHa (/lydeposa, 1960; Mpumaii-
yeHKo, 1966; CopokuH, 1990; Lieeb, 1980; Ak-
ceHoBa, 1969). C camoro Hayana OTKpbITUA
3TON 3aKOHOMEPHOCTU ee CBA3bIBAN C BAUA-
HMem NNOTUH. MNpn 3TOM OAHU nUcCneaoBaTeNU
(3eHunH, 1961) cunTtanm obeaHeHUe NNaHKTOHA
pe3ynbTtaTom pas3baBneHna ero 6eaHbIM
NNIAHKTOHOM TNYOUHHbIX CNOEB BOAbI, YTO CO-
rnacyetcAa C YCTaHOBAEHHbIM (GAaKTOM paBHO-
MmepHoro cbpoca BOAbl CO BCEX FOPM3OHTOB
BOAOXPaHUAMUWA 4Yepe3 NAoTUHY (PunaToBa,
1964). Apyrne xe asTopbl (MpumaiiyeHko,
1966) 06BACHANN CHUXKEHMe Buomaccol Guto-
NJIAHKTOHA Ha PEeYHOM y4yacTKe 33 MJI0TUHOM
rmbenbto 03epHbIX Gopm, KOTOpble He MOoryT
pa3BMBaTLCA B YC10BMAX HO/bLLIOW NPO3PaYHO-
CTU. B TO ke Bpemsa nossuauncb pabotobl, B KO-
TOpbIX 6e4HOCTb MNIAHKTOHA HUXKEe MJIOTUHDI

06bACHANACL MEXaHMYEeCKMM BO34encTBMEM
TYyp6UH MNC (Nlydeposa, 1960). Te ke BbIBOADI
cnenytoT u3 6onee nNos3gHMx paboT rmapobumo-
noros (CopokuH, 1990), u3yyaBwux 6UOTY
NPUNIOTUHHBIX YY4aCTKOB BOAOXpaHUAULL. MNo-
[o6Hble BbiBOAbI 06 OTpULATENBHOM BO3AEM-
CTBUMN TypbuH IC HA NNAHKTOHHblE OPraHus-
Mbl cornacyroTca ¢ pabotamum 3apyberkHbix aB-
Topos (Cada, 1997; Ginn, 1978; Lucas, 1962).

B KOHuUe XX — Hadane XX| B. NnOosSABUINCH
paboTbl, B KOTOPbIX Obla caenaHa Koau4yect-
BEHHAA OUEHKA CMEPTHOCTU MAAHKTOHHbIX Op-
raHM3MOB, BbI3BaHHOM WX paspyLlleHnem npwm
Nponycke BOAHbIX macc 4vepe3 TypbuHbl MIC
(Moctoes u ap., 2003; CopokuH, 1990; AxmeT-
WwuH, 2006). ABTOpbI CYUTALOT, 4YTO rMbenb 300-
NNIAQHKTOHa OT AAHHOrO BO34EWCTBMA MOXKET
coctaBnAaTb oT 75 Ao 90 %.

Heobxoaumo oTMeTUTb, YTO He BCe WUC-
cnefoBaTeNin PasaenatT TOYKY 3peHUA O mac-
coBOM rMbenn nNNaHKTOHA B HWKHeEM Obede
'AC, 0bycnoBnAeHHOM 30HOW KaBUTaUUM B rna-
poTypbuHax. Tak, B. H. Muxees n A. WU. JlynaH-
OMH (dKcnepTHOoe 3aKntoyeHue..., 1995) ykasbl-
BAOT, YTO CyLLECTBOBAHWE 30Hbl KaBUTALWUKN B
rmaopoTypbuHax He MOXKeT pacCMaTpuBaTbCA
NPUYMHOM MaccoBol rmbenn NAaHKTOHa B yc-
NoBUAX peku. mbenb NNaHKTOHA, B NepByto
oyepenb 300MNAHKTOHA NPU Nepexoae «03epo
—> peKa», XOpoLOo W3BECTHbIM ¢$aKT. [NaBHOM
NPUYMHOM rMbenn 03epHOro 300M/1AaHKTOHA B
cUCTEME «3CTyapuh — peKa» ABNAETCA MOBbl-
LIeHWe CKOPOCTM TeyeHusa u Typbyamnsauma no-
TOKA: KPUTMYECKAa, A1 BbDKMBAHUA 300-
NNAHKTOHA, CKOPOCTb TeyeHUA coctasnsaeT 0.3
M/c (dKcnepTHOe 3aKntoYeHue..., 1995).

YunTbiBas, 4TO MaccoBaa rmbenb osep-
HOro NNIAHKTOHA B BbITEKAIOLLMX U3 03ep peKax
NPOUCXOAMT NOCTOAHHO M He Bbi3blBaeT naryb-
HbIX NOCNeACTBUN, MOXKHO 6e3 COMHeHuA yT-
BEPXKAATb, YTO OTMMPAIOLMIA MNNAHKTOH He
MOKET pPacCMaTpuBaTbCA KaK (GaKTop, Hapy-
WAKWUMA  HOpManbHoe GYHKLMOHMPOBAHUE
sKocuctemsl. B. H. Muxees un A. U. JlynangmH
noslaraloT TaKkKe, YTO TUMOHYWMMA NNAHKTOH
MOKET WM3MEHATb EeCTEeCTBEHHYI KOHLEHTpa-
LUMIO HEXMBOFO OPraHMYecKoro BeLLecTBa He-
3HAYUTENbHO (HAa HECKOJIbKO MPOLEHTOB), HO
He MOXEeT CKOJib-HMbyAb 3aMeTHO HapyLwuTb
3KO/I0rMYecknin 6anaHc B HUXKHeM bbede nno-
TUHbI (DKCNepTHOE 3aKatoYeHue..., 1995).

TakMm 06pasom, MHOrMMK UcC/edoBa-
TenAamm noateepaeH ¢akt rubenn rugpo-
6uoHTOB Nog, BanaHMem 3C, HO B TPAKTOBKe
NPWUYUH UX TMbenn HeT 0g4HO3HAYHOro MHEHMA.
OA4HU nccnenoBaTeNn CYUTAIOT, YTO NPUUNHOM
HabnlgaeMoro  CHUMXKEHWA  YMCNEHHOCTH
NNIAHKTOHHbIX OPraHM3MOB B HWXXHem bbede
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nnoTuHbl MIC ABnAeTcA rmbenb NAAHKTOHHbIX
OpraHM3moB B ruapoTypbuHax n sogocbpocax.
[pyrne nepsonpuyYnHOM rmbenn cumTaloT pes-
Koe M3MEeHEHMEe 3KOMOTMYECKUX YCNOBUN, 3a-
KNloyawleecs B TOM, 4YTO JIMMHO(WUAbHAA
¢dayHa nonagaeT U3 03epHbIX YCI0BUA BEPXHE-
ro 6beda B peyHble YCNOBUSA HUXKHEro bbeda
(Buonormyeckoe obocHoBaHwue..., 2011). Cuu-
TaeTca, YTo Mo 3TOM NpuuunHe $akT rmbenn ot
BAnAHUA MNIC He nmeeT nog cobon ocHOBbI ANA
KO/IMYeCcTBEeHHOM oOueHKu BauaHma [IC, uTto
HarnsgHO NOATBEPXKAAEeTCA CneayrwyM Bbl-
CKasblBaHMEM: «BblaBuraemasa HeEKOTOPbIMM
aBTOpamu naea HeobxoaMMOCTM 3aLUTbl 300-
NNaHKTOHa B TypbuHax C He nmeeT nog co-
601 3HAaUYMMOWM NPAKTUYECKOM OCHOBbI HU C
TOYKM 3PEHUA IKONOMMKU, HU C TOUKU 3pEeHUA
pblbHOro xo3anctea» (Buonormnyeckoe oboc-
HoBaHMe..., 2011).

MNcxoas M3 U3N0XKEHHOTO Bbille cieayeT
NPW3HaTb, YTO HAa COBPEMEHHOM 3Tane HeT o4-
HO3HAYHO YCTOABLUErOCA MHEHWA O MPUYMHAX
CHUXEHWUA YUCNEHHOCTM NNAHKTOHHbIX Opra-
HWU3MOB B HUXHeM bbede naoTuH MC. HyXHbI
AanbHenwme LeneHanpaBaeHHble UccnenoBa-
HWA No gaHHOMy Bonpocy. CneayeT TaKxKe yuu-
TbIBaTb, YTO MPAKTUYECKN HET JOCTAaTOYHO BeC-
KMX [0Ka3aTenbCTB rmbenn nnaHKToHa B rma-
poTypbuHax MIC. NosTomy oueHKa HeraTMBHO-
ro sosgenctamns pabotbl IC BKK 6onee kop-
PEKTHO MOXeT bbITb onpeaeneHa no rnbenm
pbl6 B rMapoTypbuHax M Bogocbpocax. Pac-
cmoTpum 310 6onee nogpobHo.

OueHKa Bpeaa oT BO34,eiCTBUA BOAHO-
ro NOTOKa M KaBUTaLUM OT rMAPOTYP6UH Ha
nxTmodayHy B NPOTOYHbIX KaHaNax U BOAO-

cbpocax NNOTUHDI

MepBble nybavkaumMm nNo AaHHOMY BO-
npocy oTHocATcA K 50-m rr. XX B. Habntogasn 3a
dopmmupoBaHMeEM pbIOGHbIX PecypcoB B Nepuos,
HanonHeHnA LIMMNAHCKOro BOAOXPAHUNMULLA,
H. WN. CoipoBaTckaa B cBoen nybamnkaumm (Cbi-
poBaTckana, 1953) oTmeyaeT, 4yto B 60/bLINX
pa3mepax Habnwpaerca BbIHOC pblbbl U3 BO-
OOXpaHUAMLWA TeyeHnem 4vepes NAOTUHY. AB-
TOp 06bBACHAET 3TO AB/MEHME Tem, 4YTo, nepe-
MEeLLAACb MO BOAOXPAHWUAULLY B LENAX nura-
HUsA, pblba NoaXo4MT B PalioH NIOTUHbI U, NO-
nazas B CTPYtO, BIHOCUTCA Te4eHMeM B Typou-
Hbl 3/1EKTPOCTAHUMN N Kamepbl WNO30B. 3Ha-
YUTENbHBIA NPOLEHT PbIObl NPU 3TOM TPaBMMU-
pyeTca.

JaHHble nuTepaTypbl NOKa3bIBAlOT, YTO
CKOPOCTb TeYeHMA ABNAETCA peluatowmm dak-
TOPOM NpW NOMaZaHUW NpeacTaBUTENEN UX-
TModayHbl B Bogo3abop MIC, npuyem Benmyu-
Ha TaK Ha3blBAaeMOW KPUTUYECKOM CKOPOCTH,

npwn KoTopoun pbiba oKkasbiBaeTcA HECNOCObHOWM
CONPOTUBAATLCSA TEYEHUID, 3aBUCUT OT €e Jin-
HeMHbIX PAa3MepPoB N OCBELLEHHOCTU: B HOYHOE
BpeMA COMpPOTUBNAEMOCTb TeyeHuto ocnabe-
BAeT, a C yBe/IMYEHNEM Pa3MepPOB — BO3pacTa-
et (MaBnos, MNaxopykos, 1983; Masnos n ap.,
1999; Moctoes, 2003; dKosornyeckme Tpebo-
BaHuA..., 1994; Bell, 1990; Northcote, 1978).
Bcneacrteme  BbllENEPEUYUCNEHHDBIX  MPUYMH
MONOAb Yalle, Yem B3pOC/ble 0cobu, BbIHO-
cuTCA Yyepes TYpPOUHbI B HUXKHUI Bbed. Kpome
TOro, MUTAACb HA PAHHUX CTAAMAX MCKALOYK-
TenbHO 300nnaHKToHOM (Llee6, 1980) u Haxo-
AACb B TO/LLE BOAbI, MONOAb NONAAAET B 30HbI
AencTeusa Bogosabopa.

CosgaHune BoAOXpaHUANL, PE3KO M3Me-
HUNO PEXUM TEYEHUWN BO BHYTPEHHMX BOAO-
eMax, HapylWwnB TeEM CaMbiM BEKAaMWU C/I0KWUB-
LIMeca 3Ko/IorMYeckne CBA3M, a cnenoBaTeNb-
HO, MU YCNOBUA AN MUTPaALNM, B TOM YnUC/IE U
nokaTHbIX pbib. Tak, Masnosbim M Ckopobora-
ToBbIM (2014) 0606UEH N NPOAHANN3UPOBAH
60/blIOM MaTepnan No BUONOrMYECKUM U TUA-
PaB/MYECKMM OCHOBam obecrneyeHua murpa-
uui pblb B pekax Poccum B ycnosusax 3apery-
JIMPOBAHUA U U3BATUA CTOKA.

flBneHMe NoKaTHOW mMurpaumm pbib6 13
BOZOEMOB XOPOLLO U3BECTHO M HEOAHOKPATHO
onucaHo B nutepatype. OHO MHorga o0b603Ha-
yaetcA TepmMuMHamu cHoc  (drift), BbIHOC
(escape), koTopble Kak Hbl NOAYEPKUBAIOT CAIY-
YalHbIA UKW BbIHYXXAEHHbIA XapaKTep ABuMKe-
Hus pblb (Cada, 1990; Cada et al., 1997). OaHa-
KO 3TO He TaK, Ntobble MaccoBble nepemelLe-
HUA PblIb MO TeyeHWO nNpeacTaBAAaloT cobow
NOKaTHble MUrPaLMM HE3aBUCUMO OT TOrO, Ka-
KMM MyTeM BO3HMKAOT 3TU TEYEHUsA — ecTecT-
BEHHbIM WM UCKYCCTBEHHbIM. [BUXKEHUE PblD
C MOTOKOM BOAbl M3 03epa U BOAOXPAHMUIMLLA,
Nno CyLW,ecTsy, O4HO M TO Ke ABaeHue. BoT no-
Yyemy TaK Ha3blBaeMbIi CHOC WAW BbIHOC Pblb
N3 BOAOXPAHUNMLLA Yepe3 NAOTUHY NpeacTaB-
naeT coboi, Kak npaBW/o, He 4YTO WMHOE, KakK
MOKaTHY MUIpPaumio pblb B MU3MEHEHHbIX rMa-
posiornyeckunx ycnosusax (Masnos u ap., 1982).

B Poccum mn ppyrux ctpaHax 6biBliero
CCCP Takne murpaumm onucaHbl gna 29 soao-
xpaHunuw, (Masnos n gp., 1999). 3a pybexkom
3TOT BOMNPOC TaKKe PacCMOTPEH B pAge nybam-
Kaumin (Hamilton, Roy, 1955; Clay, 1961, 1995;
Elder, 1965; Durkin et al., 1970; Ebel, 1975;
Hadderingh, 1978, 1979; Pavlov et al., 1987,
Ickes et al., 2001; Marmulla, 2001 n ap.). Oco-
6oe BHMMaHWe 3apybexHbIMW UcCCnepoBaTe-
NAMM, B OTAMYME OT OTEeYeCTBEHHbIX, OblNO
yAEeNeHO NOKATHOM MUIrpauuu NpPoXoAHbIX No-
coceBbIX pblb, MX TPaBMUPOBaHWUIO U TMbenu
npu npoxoxaeHun Typbun (Cada et al., 1997;
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Clay, 1961, 1995; Ickes et al., 2001; Williams,
2008 u ap.). OueHnBas B LENOM U3Y4YEHHOCTb
NMOKaTHOM MUrpauum pbib M3 BOAOXPaAHUNMLL,
OTMETUM, YTO B 6O/bLUMHCTBE PaboT TO/IbKO
KOHCTATUPYyeTCA 3TO fABNEHME WM OTMeYatoTcA
€ro BO3MOXKHble HeraTMBHble NOCNeACTBUA ANA
pblb6. Kak npaBuno, TakMe paboTbl OCHOBAHbI
Ha anu3oau4yeckux HabaaeHuax. Uccneposa-
HWI, HOCALLMX CUCTEMATUYECKUI N Tem bBonee
KPYrNOroAuYHbIN XapakTep, 4YTo Heobxoammo
ANA NOHUMAHMA 3aKOHOMEPHOCTEN 3TOro AB-
JIeHUA, 04eHb HEMHOro. B ocHOBHOM nybuKa-
UMM UMEIOT NPUKNALHYIO — NPUPOLOOXPAHHYIO
UM PbIBOXO3ANCTBEHHYIO — HAMPaBAEHHOCTb.
KpaiiHe HeBenuka pona ¢yHOAAMeEHTa/IbHbIX
nccnefoBaHWUM, B KOTOPbIX paccmaTpuBatoTcs
3aKOHOMEPHOCTU, NPUYUHBI U MEXAHU3MbI 3TO-
ro ABNEHUA.

NccnepoBaHMamM cKata mosogu pbib
N3 BOAOXPAHUAML, BepxHen Bonru, Kamel, Bo-
AoxpaHunuwa Kanuararickon MAC (p. Unun) 3a-
HMMANMUCb B OCHOBHOM B MIHCTUTYTE 3BOAOLMU-
OHHOM MOPPONOTMM U IKONOTUU MKUBOTHbIX
um. A. H. CesepuoBa PAH (Masnos 1 ap., 1981,
1985). MMepBble MccNeAoOBaHWA MO AAHHOMY
Bonpocy 6binn BbINOAHEHDbI B aBrycte 1978 r.
Ha Tpex BogoxpaHunuwax BKK (MBaHbKoB-

CKOM, YINMUYCKOM M PbIBUHCKOM), COOpPYIKEH-
HbIX Ha p. Bonare (Masnos u gp., 1981). MNnotu-
Hbl UCCneayemMblX BOAOXPAHUANLL, OTHOCATCA K
KNnaccy HW3KOHAMOpPHbIX: Ha MBaHbKOBCKOM W
YrnmMyckon nNaoTMHax nepenag yPoBHA MexAay
BEPXHUM U HUXKHMM Bbedamm coctasnset 10—
12 m, a Ha PbibuHcko — 17-20 m. Ha UBaHb-
KOBCKOM M PbIBUHCKOM NAOTUHAaX uccaenosan-
CA CKaT mosoam Yyepes TypbuHbl MC (NpuaoH-
HbI BoA03abop), a Ha YrAnycKon — yepes cy-
AOXOAHble WAto3bl (NPUAOHHLIA BOoA03abop).
OTnoB MONOAM OCYLECTBAANCA HA NepBbixX
ABYX MNOTMHAX MACCMBHbIMKU OpPYyAMAMWU NOBA
(KoHycHasa ceTb c BXxogHbIM oTBepcTMem 0.2
M2), yCTaHaBAMBAEMbIMW B NMOTOKE Ha TPEX ro-
PU30HTax rybuH Ha pacctoaHumn 150-200 m ot
NAOTUHbI. Moa, Yranyckon NAOTMHOW npume-
HANNCb aKTUBHbIE NIOBbl TON »Ke CeTbio — Tpa-
NIeHUA ¢ MOTON0AKM. Pazmepbl ckaTbiBatoLWen-
ca monogm He npesbiwann 80 mm. Hanbonee
MHTEHCUBHbIM Obln CKAaT monoan un3 PblbuH-
CKOro BogoXpaHuauwa. JJaHHble HaTypHbIX UC-
cnefoBaHWMM, NpuBeaeHHble B Taba. 2, He noa-
TBEPXKAAOT MHeHMe o 6/1aronoslydyHOM CcKaTe
MON0AM Yepe3 HU3KOHANOPHble NAOTUHbI (Bo-
noauH, 1958).

Tabnumua 2. CocTosiHME NOKATHOM Monoan pblb B HUKHEM Bbede MBaHbKOBCKOM, YrnnucKoin n PbibUH-
cKoi nnoTuH B 1958 r. (BonoamH, 1958)

Jata Bpemsa no- Yucno [OpU3OHT fIoBa
MnoTuHa Yucno pblb
NioBa Ba NI0BOB  qpgepxHOCTb TOALIA [IHO
17- _ Mnotea Jlewy,
18.08 2013-2113 3 Epu 111
2150-2220 3 MNnotea EpL 12
ViBakb- 2245-500 3 E
KOBCKas — pL
730-855 3 Epw

CocToaHue pbl62 y newa 1 naoTebl HapyweHa A0P30BEHTPA/IbHAA OPUEHTALMA TEN, Y BCEX OT-
MeYaeTCA apUTMHMA AbiXaHNA, noBpeXA4EeEHNA YelyHn

18— 2105-2120 1 CHeToK 6
Yramy-  19.08  2209-2212 3 0
CKan CocTonHMe pblb: y OCHOBaHMA rPYyAHbIX N1aBHUKOB OOHAPYKMBAETCS /IEFKOE KPOBOU3/IUAHME,
OpUeHTaLMA He HapyLweHa
2138-2150 1 CHeToK 4
2208-218 1 CHeTOK 31
gi_‘og 842-902 1 CHeTOK 12
PbI6UH- 1007-1217 1 CHeTOK 27
cKas 1111-1211 1 CHeToK Epwu 14 4

CocTosiHMe pblb: y BCeX pblb OTMEYalTCA: HapylleHMe AO0P30BEHTPANIbHOTO MOMOXKEHUA TeNa;
NONOXKUTENbHAA NNABYYECTb, KPOBOM3UAHME B BPIOLWHONM U KabepHol NonocTax, B r1asax, oc-
HOBAHWW MIaBHMKOB, My3blpbKWU ra3a B HGPOLWHOM M KabepHol nonoctax. Y noutn Tpetn Beex
BbIJIOB/IEHHbIX 3K3EMMNIAPOB CHETKA(28.6 %) HabtogaeTcA pa3pbiB N1aBaTENLHOIO My3blIpA
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AHann3 CcoCTOSIHUS BbIIOB/IEHHON MO-
Nlogy NOKasan HanuMuue ABHbIX MNPU3HAKOB
TPaBMMUPOBAHMA: Pa3pbiB NaaBaTeNbHOro Mny-
3blpA, MNy3blpbKM rasa W KPOBOU3AUAHMA B
*abpax, nnaBHMKax 1 BPHOLWHOM NONOCTH, Bbl-
ny4ymMBaHue rnas («TeseckonuMyeckue rnasa),
HapyLeHWe LLeIOCTHOCTM YelyMHOro NoOKPoBa,
aputMna apixaHua. Mpu HabnogeHun 3a no-
KaTHOM MonoAabto pbib B HUXKHEM Bbede oTme-
Yanocb M3MEHeHWe ee NOBeAEHUS: MOJOAb
N/JIOX0 pearMpoBana Ha 3puUTeNibHble U aKyCTu-
YyecKMe pasaparkKutenn, Mmena noNoKUTENb-
HYO MaaBy4ecCTb, HapyLeHUA AOP30BEHTPaNb-
HOro NONIOXEHMA TeNa U ONTOMOTOPHOW peo-
peakumn. Hanbonee cnabble nNpusHaku Tpas-
MWPOBAHUA MPOABAAANCE Y MOJIOAWN, CKaTbl-
BalOLLENCA Yepe3 LW/A30Bble KaMepbl Yranu-
CKOM NNOTUHbI. OCHOBHbIMKW NPUYNHAMU Tnbe-
M 1 TPaBMUPOBaHMA pblb Npu ckaTe 4yepes
NAOTUHbI aBTOPbl CYMTAKOT IUAPOMEXAHMYE-
CKOe BO3AENCTBME Ha OpraHu3mbl UxTUOday-
Hbl, OKa3blBAEMOE Ha HWX B MPOTOYHbIX KaHa-
Nax rMApOMaLLMH, NpeacTaBNeHHoe Lesol co-
BOKYMHOCTbIO PaKTOPOB, TaKMX KaK nepenaj,
TMAPOCTATUYECKOTO AABNEHUA, KaBUTaLMA, TU-
nepcaTypaumsa, MexaHW4Yeckne u ruapasnamye-
CKMe yaapbl. Ha OoCHOBaHMM AaHHbIX Tabn. 2
(ocobeHHO no Hanuumto 6apoTpaBm nnasa-
TE/IbHOTO My3bIPsi) MOXHO 3aK/NOUYNUTb, YTO Of-
HUM M3 Beaywmx GaKTOPOB ABNAIOTCA BENNYU-
Ha W CKOPOCTb Mepenaga rMApOCTaTUYECKOoro
AaBNeHuA B TypOUHax, NpesblllaloLine 3Have-
HUA, KOTOPble BO3HWKAIOT B €CTECTBEHHbIX YyC-
NOBUAX ANs npeacTaButTeneit uxtmodpayHol.

BennunHa nepenaga rmapocTaTMyecko-
ro AaB/eHMA, KOTOPOE COBEPLUAETCA 3a CAMULL-
KOM KOPOTKMW MPOMEXKYTOK BPEMEHM, Ha
MNBaHbKOBCKOM M YIANYCKOM NAOTUHAX B Nepu-
oA, paboTbl coctaBnseT go 1.1 atm./c, a Ha PbI-
6uHcKon — go 1.8 atm./c.

CornacHo paHee npoBeeHHbIM B 6apo-
Kamepax wuccnegosaHuam (Hesponuin, Caso-
HoB, 1974; LiseTkoB 1 ap., 1972), aake ckopo-
ct1 nepenaga 0.25-1.0 atm./c saBnawTca ne-
TaNbHbIMW ANA IMMUHOK U MANbKOB MHOFUX
pbl6, HanpMmep, CTEHKM NNaBaTENbHOMO My3bl-
PA NIMYNHOK OKYHS Pa3pbIBAtOTCA Yy¥Ke Npu CKo-
pocTu nepenaga AasneHna meHee 0.1 atm./c.

B utoHe — utone 1996 r. Ha BonrKckoi
NPC 6blnn npoBeaeHbl WUCCAeAoBaHMA MO
oueHKe Bo3gencTeus TypbuH MC Ha monoab
pbl6-nokaTHMKoB (Moctoes, 1997; MNoctoes wm
ap., 1999, 2003). Bonkckaa MC — nocneaHnas 8
Kackage rmapocoopyeHUn Ha p. Bonre, no
Knaccy OTHOCUTCA K cpegHeHanopHbIM. J1oBbl
NPOBOAM/INCL C MOMOLLBbID MasbKOBbIX KOHYC-
HbIX CETEN C KPYyrabimMm BXo40M naowaabto 0.5 n

1.0 m2, KoTopble BbICTABAANCL C KaTepa
BAONb BOpTa CyAHa C Lenbto NnpefoTBpaLLeHuMA
TPaBMMPOBAHWUS MOJIOAM PbIb OT BUHTA.

Beuay oTcyTCTBMA Yy UccnepoBaTenem
cneymanbHbix npucnocobneHnit u obopyaosa-
HWA OT/IOB MOKATHUKOB MPOM3BOAMICA B OC-
HOBHOM B MOBEPXHOCTHbIX C/NOAX HUMKHEro
b6beda. [Ana CHUKEHUS BO3MOMKHbIX HETOYHO-
cteit, 0byCcNnOBNEHHbIX OTCYTCTBMEM BO3MOMX-
HocTK 06/10Ba BCeX rOPM3OHTOB NOTOKA B HUMXK-
Hem bbede, CeTKM BbICTaBAANUCL HenocpeacT-
BEHHO Ha BbIXOAe NOTOKa M3 TYpOuHbIl. [omu-
HUPYIOLWMM BUAOM Cpeau npeactaButenem
nxtmodayHbl B nepuos uccneposaHuit bbina
TionbKa (Clupeonella cultriventris). Pe3ynbtatol
NoBa pblbbl B HUXKHEM Obede noatsep:KaatoT
Ha/IMyMe ee MaccoBOro cKata (cm. Tabn. 2). B
TeyeHWe nepuoaa HabNOAEHUIA KONYECTBO
Pblb, CKaTUBLUMXCA M3 BOAOXPAHUAMULLA, CUNb-
HO M3MEHSIeTCA, YTo, MO0 MHEHWUIO UcCCNeaoBa-
Tenen, CBA3aHO C MHTEHCUBHOCTbIO pPaboTbl ar-
peraTtoB — ero MOLLHOCTbIO, @ TaK}Ke C BeNYU-
HOM KOHLIEHTpauMM MOJIoAM B aBaHKamepax
PC (BepxHun bbed), rae, nNo BU3yanbHOW
OLEeHKe, OHa CKanamMeanacb B  60/b-
LLOM Ko/inyecTse.

[na OLEHKM COCTOAHMA CKaTMUBLUENCA
yepes TypbuHbI MONOAM BbIIOBNEHHbIE 3K3EeM-
nAApbl NOAHMMANNCL Ha BopT cyaHa U, YTobbI
NpeAoTBPATUTL AasibHelllee TPAaBMUPOBAHME,
He3ameaNUTe/IbHO NMOMELLANIUCb B €MKOCTb C
BOZOW, FAe BblAEPKMBANNUCL B TEYEHWE onpe-
AeneHHoro BpemeHun. [lona mepTBbix ocoben,
Cpa3sy e 0bHapyXKeHHbIX cpean MOMMaHHOM
mosoaun, coctasnana 1-2 % ot obuiero Konm-
yectBa. OCHOBHaA Macca BblNOBNEHHOM MOJIO-
AN, NepBOHaYaNbHO NpebbiBaBLIEN B XaOTWu-
HOM ABUXKEHUMU U AeprKaBLUencA Ha NOBEPXHO-
CTU, K KOHLY CPOKa BblAEP*KKN OMNycKanacb Ha
AHO M Tepsana NoABUXHOCTb. [lona pblb, co-
CTOAHWE KOTOPbIX OLEHMBAIOCb KaK HOPMaJib-
HOe, CHMXKaeTcAa Mo mepe BblgepKkmn ¢ 20-30
00 1-5 %.

OcHOBHble BWAbl TpPaBM, onpegense-
Mbl€ MpW BU3yaslbHOM OCMOTPE Y MOKAaTHUKOB,
6b11M cnepyrowme: peaHble U pybaeHble paHbl
ro/loBbl, XBOCTOBOW 4acTu (MAM OTCyTCTBME
BbILLEYNOMAHYTbIX OPraHoB), Tena; KpoBOM3-
JIMAHUA B Pa3HbIX YacTAX TeNa; Ny3blpbKM ra3a B
POTOBOWM MONOCTU, ¥abpax; BbiNy4yMBaHMeE rN1as.
B cuny HebonbliMX pasmepoB onpeaeneHue
NOBPEXKAEHNIN BHYTPEHHUX OPraHOB He Mpo-
BOAMIOCh.

Kak cBMaeTenbCTBYOT AaHHble Tabn. 3,
B MtoNe — OKTABpe 1996 r. B cpeaHem 88 % mo-
noau nornbaet Npu NPOXOXKAEHUN Yepes rna-
pocoopyrkeHne Bonxkckoi MC.
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Tabnunua 3. XapaKTepucTMKa y10BoB pblb y arperatos Boaskckoit MC B 1996 r. (MocToes, 1997)

[aTta nosa 20.07 29.07 15.08 30.08 9.10 9.10 22.10 22.10
MecTo nosa, Ne arperata 9-11 16 19-20 14.19 19-21 19 3.4 20
Harpyska arperaTos 100 MBT 50 MBT
CeTb, Xamcapoc c
Opyaue nosa CeTb-CUTO ceTb, Xamcapoc
CUTOM
OnameTp BX0o4a, M 0.8 1.0 1.0 1.0 1.0 1.0 0.8 0.8
Konunyectso nosos 4 2 3 2 3 1 2 2
AAvTenbHOCTb NOBOB, 19 13 15
AUH (5/5/4/5) 10 (5/5) 15(5/5/5) (5/8)  (5/5/5) 5 10 (5/5) 14 (10/4)
CkopocTb Teuenms, 60 60 60 60 60 60 60 60
M/MUH
O6bem obnosa, M3 2412 1884 2826 2449 2826 942 1206 1688
InybuHa nosa, m 0-2 0 0-2 0 0 0 0 0
Bblgep:KKa npobbl, MUH 10-15 15 15-20 15 15 15 15 15
,F\’Aaccm'”“e OTMNOTMHEL 9100  50-100 10-150 150 150 150 150 150
Bua pbibbl:
TionbKa — BCEro, aK3. 659 79 62 59 2392 110 422 116
613 41 44 43 2168 89 356 100
Mornbwne, sks. %
93.0 51.8 70.9 72.8 90.6 80.9 84.4 86.2

B pabote A. C. MaBnoBa ¢ coaBTopamu
(1999), nocBAWEHHOW W3YY4EeHUIO MNOKATHOWM
Murpaunm pbib yepes crtsopbl AC, 6bin npo-
n3BeLeH CPaBHUTENbHbIA aHaAM3 3aKOHO-
MepHOCTel (BMA0BOrO M pasMepPHOro CocTaBa
NMOKATHMKOB, CE30HHOM N CYTOYHOM ANHAMMKMU
MX MUTPAUUIA) U MEXAHU3MOB MUrpaLmi pblb
yepe3 NAOTUHbI. [MOKa3aHO, YTO OCHOBHbIM
dakTopom GOPMUPOBAHUSA MOKATHOM MUrpa-
UMM ABNAETCA 3KOJIOTUYECKas 30HA/IbHOCTb
N3bATUA CTOKa. B cBoel paboTe aBTOpbLI Npes-
CTaBUAM 0630p pe3y/NbTaToOB MCCNen0BaHWIM
Nno AaHHOMY BOMPOCY, BbINO/NHEHHbIX B Poc-
cun Ha 45 Bogoemax (BOAOXpaHMAMLLAX M
o3epax). Kpome Toro, B moHorpadpum 6biau
0606uWeHbl  MaTepuanbl NybAMKaUW  MHO-
CTPaHHbIX CneuManncTos no nogobHom tema-
TUKe.

AHanu3 AaHHbIX, NPUBEAEHHbIX B MO-
Horpadum, NoKasbiBaeT, YTO TPAaBMMUPOBAHME
n rmbenb polb, CKaTUBLUMXCA 4Yepe3 NpPOTou-
Hble KaHanbl TypbuH, ABNAeTCA pe3y/bTaToM
NOCTOAHHO AEWCTBYIOLLEro rMapomexaHuye-
ckoro Bo3genctema IC, ero HeoTbem/ieMon
yeptoi. MacwTabbl 3TOro ABAEHUA 3HAYMU-
TeNbHbl WU 3aBUCAT, INaBHbIM 06pasom, OT nu-
HEeWHbIX pa3mepoB (MAM BO3PACTHOM KaTero-
puu) U BUAA NpeacTaBuTener UXTModayHbl.
Tak, Hanpumep, nornblmne nNpesiavunHKN U
JINYMHKW, BbIHECEHHbIE B HUXHUIM Bbed, co-

cTaBAsaoT B Npobax noytn 100 % ot obuwero
Konmyectsa. OCHOBHbIMW BUAAMWU TPaBM, Bbl-
3BaBLUMMM NeTasnbHbIA UCxoa, ABAArTcA bOa-
pPOTPaBMbl M TPaBMbl, 06YC/NIOBNEHHbIE MeXa-
HUYECKMM BO34ENCTBMEM (33 CYET CTONKHO-
BEHMA C 3/1eMEHTAaMMN KOHCTPYKLMIA B TYpOUH-
HOM TpaKTe).

B pabotax paga astopoB (Hesgmonuij,
CasoHos, 1974; Masnos u gp., 1999; Noctoes
n ap., 2003; Cada et al.,, 1997; Muir, 1959 u
Ap.) yKasbiBaeTca, YTo TypOyneHTHble NOTOKMU
Cc obpa3oBaHMEM CABUTAOWMX HAMPAXKEHW,
BO3HMKAOLLMX B HEKOTOPbIX 30HAaX MPOTOYHO-
ro Tpakta TypbuHbl, a TaKKe KaBUTaLLUU MOTyT
BNIMATb Ha TPABMMUPOBAHME U rTnbenb pblb.

Takum o06pa3om, COrfacHO AaHHbIM
NMTepaTypbl, B YCNOBUAX 3aperyinpoBaHusA
CTOKa Ha rpaHULEe y4yacTKOB «BOLOXPAHUMU-
we» n «peka» B TypbuHax NC nornbaet 3Ha-
YnTeNbHOEe KONNYecTBO pblbbl, YTO NO3BONAET
BbICKA3aTb NPeAnO/IOKeHUe O TOM, YTO MX-
TModayHa BogOEMa Ha CTbiKe ABYyX y4aCTKOB
MCMNbITbIBAET CEPbEe3HYH aHTPOMOreHHyH Ha-
rpy3ky. Kak cnepacrteue, Habnoaaetca rnbenb
pbl6, NnpenmyuiecTBeHHO monoau. Ob6vem ru-
6enn onpepenseTcA  yCNOBUAMM  BOZLHOIO
06beKTa U 06bemMamMn BOAHOM Maccbl, NPOXO-
Aswen yepes ruapoTypobuHbl. Tak, Hanpumep,
No HawWWMW [AHHbIM, CpefHWe exerofHble
notepn BBP Ha paHHUX CcTagmax pas3BUTMA B
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pesynbTaTe MCNONAb30BaHMA BOAblI ANA HYXA
rMapPO3HEepPreTMKn Ha Hukeropoackoi
'C cocTtaBnsaT 12 % oT obuwero Npombicio-
BOro 3amnaca Ha Hwuxkeropoackom yyacTKe
FOpbKOBCKOro BogoxpaHuauwa (KneBakuH u
ap., 2015).

HeratuBHOe BAnaHUe BogocbpocoB

HeratnsHoe BauaHue paboTbl MC mo-
KeT NPoABUTLCA M Ha BOJ0CHpOcax, 4To Heob-
XOAMMO Y4YUTbIBaTb MPU PEKOHCTPYKLUN U
sKkcnayatauum C BosKCKO-KamcKoro Kacka-
Aa. NpeanocbiNKon Takoro BAMAHUA ABNAETCS
obutaHue pbib B BepxHem bbede nepepq nao-
TUHOW — B Hambonee rnybokmMx mectax BOAO-
eMa, Kyga OHM CMelalTcs B pesysbraTte
CHUXKEHUA YPOBHSA BOAbl B OCEHHUIN U 3UMHUN
nepuogbl. Ha KpynHbIX BOAOXPAHMUAMLLAX
Hanbonee rnybokme mecta BogoeMa Haxo4AT-
cA nepepg NNOTUHON. Tak, Hanpumep, Ha Kyn-
ObILLEBCKOM BOAOXPAHWUAMLWLE CpeaHsaa [ny-
6uHa MpunnoTuHHoro nneca 17.6 m, B TO
BpeMs Kak cpegHAsa rnybuHa BogoXpaHMaMLWa
— 9.4 m. MakcumanbHaa rnybuHa — 41 m —
TaK)Xe oTMeyvaeTca B [pMNNOTUHHOM Naece.

Pbibbl — aKTUBHbIE KMBOTHblE. BoaHanA
cpega No3BONAET UM MepemelLaTbCs KaK ro-
PU30HTaNbHO, TaK M BepTUKanbHo. MNpu aABK-
KE€HMM MO TOPU3OHTaNM pbliba HaxoauTCA B
cpene paBHOro rMApPOCTaTUYECKOro AaB/EHMUA.
Mpu NnepemelLeHNN NO BepPTUKAAM rnapobuo-
HTbl MCMbITbIBAOT M3MEHEHWE TMApPOCTaTUYe-
cKkoro pasneHua. o npucnocobneHHocTn K
rnybuHe obutaHuAa M K nepexoay M3 CnoA C
OLHUM [aBNeHMEM B Apyroi pblb noapasae-
NAT Ha HEeCKO/IbKO Tpynn: YC/IOBHO CTeHO-
6aTHble, YCNIOBHO 3BpMOGATHblE U MPOMEXKY-
TOYHbIE.

Onsa  rpynnbl  yCNOBHO CcTeHOHaTHbIX
pbl6 — epwu (p. Gymnocephalus), okyHu (p.
Perca), 6blukun (Gobiidae) n gp. — xapaktepHa
NPUYPOYEHHOCTb K OnNpeaeneHHoOM, Y3KOoWn
rnybuHe obutaHuA. MepemelLleHns No BepTu-
Ka/n OrpaHMYMBAOTCA HECKONIbKMMU MeTpa-
MW U OaXKe CAaHTUMETpPamM. ITO, Kak NpaBuno,
pbibbl C XOpPOLWO pPa3BUTbIM NAABATE/IbHbIM
nysbipem (OTyerT..., 2015).

K rpynne 3aBpnbaTHbIX OTHOCATCA MHO-
rme batunenarnyeckne pbibbl, NNaHKTODArN U
XULHWKKW Nenarnanu: cenbaesble, 10COCEBbIE,
TPECKOBble, KOTOPble COBEPLUAIOT peryiapHble
CE30HHble MM CYTOYHble BepTUKa/bHble ne-
pemMeLLeHNa 40 HEeCKO/IbKO AeCATKOB MeTpOoB
(Machidori, 1966; Dembinski, 1971 u gp.).

BnauaHne Bogocbpocos Ha BEP nposs-
NnAeTcs B Nepmos MaccoBOro npesanaBoaKoBo-
ro cbpoca n Nponycka BeCEHHEro Nosao0BoAbA.
Tak, Hanpumep, OT PEe3KOro U3MeHeHUAa rma-

pacTaTMYyecKoro AaBneHua oT 6apoTpasm rmb-
HYT YacTo cyaaKk u bepuw (T. K. ABNAOTCA 3a-
KPbITOMY3blIpHbIMK pblibamun) B panoHe HKury-
nesckoro rugpoysna (Otyer..., 2015).

Bo3peiicTBue NONYCKOB B HUXKHEM
6bede

bonbwoe 3HayeHne ana BBP paBHUH-
HbIX BOAOXPAaHW/INLL MMEIT 3KONOrMYecKue
NONycKM B HUXKHMe b6bedbl MIC. Tak, Hanpu-
mep, E. CumoHoB (2010) B cBoen paboTe no-
Ka3blBaeT COBPEMEHHbIN MeXKAyHapoaHbIN
ONbIT MPAKTUKU 3KOJIOTMYECKUX MOMYCKOB B
HUXHWe bbedbl MIC. MoKasaHo, YTO B CTPOU-
TEeNbCTBE U 3KCNAyaTauuM NAOTUH HUYTO TaK
HEeraTMBHO He B/INAET Ha 3KOCUCTEMY PEKU U
rTMAPOBMOHTOB, KaK M3MEHEHMEe XapaKTepu-
CTUK CTOKa HWXe no TeuyeHuto (Poff et al.,,
1997; Postel, Richter, 2003). B aTom cny4ae
MMeT 3HaYEeHMe YeTblpe OCHOBHbIX acneKTa:
1) onpeaeneHHbIN peXMM CTOKa Henpepbis-
HO dopmMUpyeT MecToobUTaHMUA HUXKe Mo Te-
YEHWIO: NepeKaTbl U naecbl, 6apbl U NOUMbI —
M ero nameHeHue GU3NYECKN U3IMEHSET me-
CTO06UTaHMA; 2) rTMAPOOUNOHTLI 3BOJIIOLUOH-
HO npucnocobseHbl K onpeaeneHHOW AuHa-
MUKe CTOKa, M 3TO onpeaenser Bpems UuX
PA3MHOMEHUS, MUTPALUM U T. 4., @ HapyLLe-
HME COOTBETCTBEHHO BeAEeT K HapylleHUAMm
Ba)KHEMLWMX NPOLECcCOoB B NONyAALUAX U CO-
obuwecTtBax; 3) MHOrMe BuAbl COBepLlUAlOT
ob6s3aTeNnbHble MUTPaUUM Kak BAO/Sb PyCcAa,
TaK M Ha MNOMMbI, @ NJIOTUHbI HapyLIAOT 3Ty
cBA3b; 4) U3IMEHeHMe CTOKa cnocobcTeyeT 3a-
CEeNEHUI0 U PACNPOCTPAHEHUIO YYXKEPOAHbIX
BUAOB W BbITECHEHUIO MMW abopUTreHHbIX
rmapobuonToB (Bunn, Arthindton, 2002).
Huxe paccmoTpeHbl npumepbl 060CHOBAHUM
9KONI0TMYECKUX NOMYCKOB HEKOTOPbIX BOAHbIX
06bekTOB Poccum.

B pabote A. C. MNaBnoBa c coaBTopamu
(1989) 6bIn0 NokasaHoO, 4TO Ans obecneve-
HMA B MNONOBOAbE 3KO/IOFMYECKUX MOMYCKOB
BoAbl B HM30BbA Bonrm Heobxoammbl obbe-
Mbl CTOKOB ANs Pas/IMYHbIX BUAOB Pblb B
Aunana3oHe oT 95 (gna coma) go 142.2 km3
(ons cesptorn). B pesynbrtate npu obbveme
okosno 100 kKm3 ywepb cocrtasnsaet 55.2 MAH
py6., @ B 3KCTpPEMasbHO Ma/sioBOAHbIE oAbl
(70-80-e XX B.) yBenuumBaetrca go 99-123
M/H pyb6. (B ueHax 1987 r.). B coBpeMeHHbIX
ycnoBuax, no mHeHuto T. C. becuetHoBOM
(2012), pblHOYHbBIN cnocob oueHKkM 3ddek-
TUBHOCTU NCNONb30BaHMA BBP He moXKeT cuu-
TaTbCsA ONTMMaNbHbIM Ha AaHHOM 3Tane pas-
BUTUA KONIOr0-3KOHOMMUYECKUX OTHOLLEHU B
Poccuu.
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B 2009 r. Hamn 6bIAM 0HOCHOBAHbI U
paccymTaHbl HOPMaTUBbI AOMNYCTUMOro BO3-
pencrema (HAB) no M3baTUIO BOAHbIX pecyp-
coB no b6accenHy p. Boarn Huxe PbiIOBUHCKOrO
BOAOXPaHUAUWA A0 BnageHua p. Oku (Hop-
MaTuBbl..., 2009a). Uenvio paspabotkm HAB
ABNIANOCL OnNpeaeneHne ycnosuin, obecneym-
BalOWMX yCTOMUMBOE (GYHKLUMOHUPOBAHME
CNOMKUBLUENCA 3KOCUCTEMbI B BacceHe peKku
Bonrn n Ha yyacTke HUKe PblBUHCKOro Boao-
XpaHunuwa Ao snageHua p. OKM Ha ocHoBe
COXpaHeHUa BMonormyeckoro pasHoobpasus
M NpeaoTBpPALLEHMA HEraTUMBHOIO BO3AENCT-
BUSA B pe3ynbTaTe XO03ANCTBEHHOMW AeATesb-
HOCTU C M3y4yeHMem ce30HHON aunddepeH-
unaumn. B pesynbtate 6bln pa3paboTaHbl
HAB ana ycnoBHoOro (KOMNOHOBOYHOrO) roaa:
NIeTHEe-0CEHHEN U 3MHEN MexeHn roga 95 %
obecrneyeHHOCTM M BECEHHEro Mno/j0BOAbSA
roga 50 % obecnevyeHHOCTU, a TaK¥Ke AnA ro-
nos 50 % (7404 mnH m3), 75 % (5899 mnH
M3) 1 95 % (4695 mnH m3) obecnevyeHHOCTH.

B pabote A. A. KneBaknHa c coaBsTo-
pamu (20126) 6blAM yCTAaHOBJ/IEHbI BO3MOXK-
HblA MPOMbIC/IOBbIA BO3BPAT U YMC/IEHHOCTb
OCHOBHbIX MPOMbIC/IOBbIX BWAOB Pbld Npu
MAKCMMa/bHbIX YPOBHAX BOAbl, BeANYUHE
CTOKa U MUHepanu3aumm FOpPbKOBCKOro BO-
AOXpaHMAnwa. B KayectBe Hopmbl 6e3B03-
BPaTHOro A0MNYCTUMOTO M3bATUA PEYHOrOo
CTOKa U3 p. Bonrm aBTOpamu npuHMMaeTcs
cpegHemHoroneTHAa ee BenmunmHa — 7305
mnH m3. MNogobHoe nccnegoBaHWe No ycTa-
HOBNEHUIO 3KONOFMYECKOro mnonycka 6bis1o
npoaenaHo aBTopamu ans [eH3eHCKoro Bo-
poxpaHmnnwa (p. Cypa) (Hopmatmssbi...,
20096; KnesakuH u ap., 2012a).

. H. KaTyHuHbIm ¢ coaBTopa-
Mu (2010) 6binm paspaboTaHbl 3KONOrM3NPO-
BaHHble rnaporpadbl NONyckos BoAbl obbe-
mom 130, 120, 110 n 90 km3 ana Bonkcko-
KamcKoro Kackaga 9C. ABTOpbl CYUTALOT, UTO
B rofbl C MOHMKEHHOM BOAHOCTbIO CTpaTerna
nogayn BoAbl B HM30BbA p. Bonrm ponkHa
6bITb MHOM, PACCYNTAHHOM HA IKOHOMMIO NO-
Aa4yn BOAbl A0 HaYaa N0I0BOAbA.

MwupoBOM U OTEYECTBEHHbIMA OMbIT MO-
Kas3blBaeT, YTo, AN1A TOro 4tobbl peKkn ocTasa-
JINCb XUBbIMMU U MPOAYKTUBHBIMM 3KOCUCTE-
MaMu, Heobxoanma 3Ko/I0rMyeckana onTUMU-
3auma 6acceMHOBOro NJaHMPOBAHUA TMAPO-
3HEepPreTMKMU U UMHOM TMAPOTEXHUYECKON aes-
TENbHOCTU B PaMKax KOMMJIEKCHOro ynpas-
NeHUs BOAHbIMU pecypcamn (KOMMNAEKCHOM
oueHkun I'TC B bacceiHe KPYNHOM pekun). dKo-
Nornyeckana ONTMMM3AUMA [ONKHA NPOBO-
AWUTbCA Ha BCEX CTaAMAX KM3HEHHOro LUMKANa
ITC (Be3sHocoB u ap., 2007; Ernpgapés, 2013).

HeobxoamMmo npeaycmoTpeTb KOHKPETHble
aNropuUTMbl  COMpAXKeHHoro 6accetHOBOro
NAaHNUPOBAHMA GYHKLMOHUPOBAHUA CTAPbLIX U
pasmeweHma HoBbIX ITC (B T. 4. naoTMH MC)
M OXpaHbl NPUPOAbI LLeNbiX peyHbix bacceint-
HOB, B YacCTHOCTU B pamkax CKMOBO (Cxem
KOMM/IEKCHOTrO MCNO/1Ib30BaHUA BOAHbIX 06b-
eKTOB).

MpousBogAwmeca U3 BOAOXPaHUAULL
MOMycKKW, Bbi3blBatoLWMe 3aTONJEHUE Mown-
MEHHbIX BOLOEMOB, MPU OCYLLECTBNEHUN PSA-
03 AONONHUTENIbHbIX Mep Ha nonme MNoMmo-
ratoT YMeHbWUTb YPOH, HAHOCUMbIA PbIBHO-
MYy XO3AMACTBY CTPOUTENbCTBOM FMAPOCOOPY-
KeHUIM Ha pekax. Monyckn byayT A0CTaTOYHO
3pdeKTUBHbLI, ecnm oHU obecneyaT nsaBHble
KonebaHma ypoBHEM C WHTEHCUMBHOCTbIO
nogbema M cnaga He 6onee 20-40 cm/cyT.,
3aTonsieHne PasNNYHbIX YY4aCTKOB MOMMbI U
COpPOBOM CUCTEMbI B pPas3/iMyHble KaneHaap-
Hble CPOKM U T. 4. MNpu pe3kux cnagax oco-
6eHHO BenuKa rmbenb monogu B OTLWHYPO-
BaBLUMXCA MOMMEHHbIX BOAOEMAX M Ha men-
KOBOZAHbIX y4acTKax moimbl. Hanpumep, us-
3a KonebaHun ypoBHA BoAabl B Kynbbiwes-
CKOM BOAOXpPaHWAULLE TONIbKO B Nepuog, He-
pecta pblb (Ha HepecTUAMLLAX B MENKOBOA-
HoM 30He oT 0.2 Ao 1.2 m HepecTATCcA LLYKa,
CUHew, A3b, casaH, newy)
ywepb coctasnner 277 1 (EBnaHos, Po3seH-
6epr, 2010). Kpome TOro, o6veMbl NOMNYCKOB
AONXKHbI obecneynBaTb ONTMMaNbHble ANA
pblOHOrO X03AMCTBA OTMETKM 3aTOMNJEHUA
nombl — 1.5-2 M Ha Hanbonee HU3KUX y4ya-
CTKax nommbl 1 0.5-1.5 M Ha MOBbIWEHHDIX.
HeobxoaMmbl TaKKe OCeHHe-3MMHUe pbibo-
X03AMCTBEHHblE NONycKku. Moatomy npu ¢op-
MYyMpoBaHUM TpeboBaHWIA pbiBHOro x03AM-
CTBA K YPOBEHHOMY pPEXMMY KOHKPETHOro
BOAHOroO 06beKTa [0/IKHA  Y4YMUTbiBaTbCA
B3aMMOCBA3b pexkMma paboTbl BOAOXPAHU-
muwa (Bpema M NpoAo/IKUTENBHOCTb Cpa-
6O0TKM, HANONHEHWUA, PA3HMLA MAKCMMYyMOB
YPOBHENM MpOLWIoro roga U1 MMHUMYMOB Te-
Kywiero) n ¢aktopos, obecneymBaroLLnx BOC-
npoun3BoACTBO pblb (yCTONYMBbLIE TMAPONOTU-
Yyeckue ycnoBua AN NONHOLEHHOMo NUTaHUS
n HepecTa) (Mypawos u gp., 2009).

MpuBeseHHble  maTepuanbl  CBUAE-
TeNbCTBYIOT O TOM, 4TOo IC MOryT oKa3biBaTb
cepbe3Hoe BAMAHME Ha BOAHble Guonoruye-
CKMe pecypcbl, U npexae BCero Ha pblbHoe
HaceneHue. T[lpu akcnayatauymm [BC Bonxk-
cKo-KamcKoro Kackaga Heobxoammbl paspa-
6OTKM CTpaTerMm 3aWmnTbl Pblb U KOHKPETHbIX
pbl6OOXPaHHbIX Mep 3KOJI0TMYECKOro U Tex-
HMYECKOro NnJiaHa No ux 3alumTe.
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OueHKa Bpeaa BogHbIM buopecypcam
ot pabotbl NC BKK B coBpeMeHHbIX ycn0BUAX

MonbiTaemca AaTb OTBET HA MOCTaB-
NneHHbin U. A. EBnaHosbiMm U . C. Po3eHbep-
rom (2010) Bonpoc 06 oueHke yuiepba Boa-
HbIM 6MONOrMYeckMMm pecypcam OT paboTbl
PC B coBpemeHHbIX ycnosuax. Ona sTtoro
paccMmoTpum OUEeHKK Bpeaa, HaHocumoro MIC
BKK, no coBpemeHHbIM NuUTepaTypHbIM OaH-
HbIM M HAWMM HaATypHbIM MChbITaHUAM. Kak
M3BECTHO, B bacceliHe Bonru y»ke BTOpoM rog,
(2014-2015) puKcupyeTcs CHUXKEHUE NPUTO-
Ka. HekoTopble BOAOXpPAHMAMLLA 3aMONHEHDI
BCEro nvwb Ha 45 % OT HOPMbI, YTO MOXKET
noBsaeyb 3a coboi maccosyto rmbenb BOAHbIX
6uopecypcoB B 3MMHWUIA Nepuoa, a B nepuos,
HepecTa — yMeHblUeHMe HepecToBbIX MJoLLa-
Aen. B pe3synbTaTe 3MMHUX CPabOTOK ypPOBHA
BoAbl KynObIlWEBCKOro BOAOXPAHMAMLLA B
2005 r. (Ha 3.6 M) yw,epb pbibHOM NpoayKLMK
TONbKO OT rmbenn 6eHToca coctasun 227.8 7.
BanAHMe nnoTMH Ha BoOAHble Buopecypcol
NMOKa3blBaeT, YTO pa3IMyMe MHTepecoB BOAO-
nonb3oBaTenen, reorpadpmn4eckoro pasHoob-
pasvAa TUMNOB pPeK U TMAPOTEXHUYECKUX CO-
opyKeHui (ITC), a TaKKe PEeXMMOB CTOKa B
pa3Hble Mo BOAHOCTWU roAbl 3aTPYAHAKT CO3-
AaHWe yHuMBepCanbHbIX (YHUPULMPOBAHHbIX)
TpeboBaHMN K npoekTnpoBaHuto [TC wu
ynpaBneHuio pexxmmamm paboTbl BoAOXpa-
HUAMW, (nepuoabl CPaboTKM M HaAMOJIHEHMUA,
amnauTyabl cpaboTKM U T. A.), yXKe cyliecTt-
Bytowmx (AybuHunHa n ap., 2012).

N 310 npobnema He TONbKO Halero
BpemeHn. B coBeTckoe Bpema CyMMapHbIN
ywepb, HaHEeCEeHHbIN TMAPOCTPOUTENIbCTBOM
n pabotoi MIC, TONbKO OCETPOBOMY XO3AMUCT-
By Bonro-Kacnua mn Tonbko OT HapyweHuin
pbl6OX03AMCTBEHHbIX MOMYCKOB 3a Nepuog, C
1959 no 1985 r. coctasun 1431 maH U npo-
Aykumm obwen ctommoctbio 1.1 mapa py6b-
nent (B uenHax 1989 r.) (/lykbaHeHKo, 1989).
PaccmoTtpum nopgpobHee Bpes, HAHOCKMMbINM
BEP BKK aByx 9C — Murynesckon n Huxke-
ropoackon, c npumeHeHnem MeToaMKM UC-
YncneHuMa pasmepa Bpena, NPUYNHEHHOTO
BOAHbIM Buonornyeckum pecypcam (npukas
depepanbHOro areHTCTBa No pbi6oNoOBCTBY OT
25 HoA6pA 2011 r. Ne 1166).

Murynesckaa IC oKasblBaeT cyw,ecT-
BeHHOe BAMAHMe Ha BBP ot nonagaHua mo-
noan pbib KyibbileBCKOro BOAOXPaHUINLLA
B rMApoTypbuHbl M Bogocbpockl MIC co cTo-
KOBbIM TeyeHueM. o pe3yabTaTamM HATYpPHbIX
HabnoaeHnn 2014-2015 rr. onpeaeneHo He-
ratupHoe BaAnAHMe 3C Ha pblb OT PEKOHCT-
pyKumn (MmogepHusaummM) w  ganbHenwen

akcnayataummn. Ob6bvem Tepaembix Buopecyp-
coB (B HATypanbHOM BbIpaXeHUU) Mo oT-
AenbHbiMm no3mumam Ha N9C coctaBuAa: paso-
Bble noTtepu BBEP npu 3ameHe N peKoHCTPYK-
UMW rmapoarperatos — 28 Kr; rogosble noTe-
pv BBP npu aKkcnayaTaumu rmgpoarperaTtos —
1381975 kr (1382 7) (OT1yer..., 2015).

Pasmep Bpeaa BoaHbIM HBMopecypcam
KybbilleBCKOro BOAOXPaHUAWULLA (BEPXHUM
6bed) OT 3aMeHbl U PEKOHCTPYKLMU rMapoar-
peratos urynesckomn NC 28 Kr B CTOMMOCT-
HOM BblpaxeHun 2015 r. coctaBndeTr 3282
py6. Nloposoi pasmep yuwepba BoagHbIm 6mo-
pecypcamun KymnbbilweBCcKOro BOAOXpaHUAMLLA
OT 3KcnayaTauum rugpoarperatos C 3a
oAMH roa oueHeH B 97 847 563 py6. (97.85
M/IH pybnen).

B KauyecTBe BOCCTAaHOBUTE/IbHOrO Me-
PONPUATUA HAPYLUEHHOrO0 COCTOAHMA BOAHbIX
6uopecypcoB B pe3ysibTaTe 3aMeHbl U PEKOH-
CTPYKUMKU rmapoarperatoB npepsaraerca umc-
KyCCTBEHHOE BOCMPOM3BOACTBO BOAHbIX Buo-
pecypcoB. PekomeHayeTca BbiNycK B Kynbbli-
WeBCKOe BOAOXpaHunuwe B npepenax Ca-
MapCcKoi obnactM monoau casaHa B obbeme
547 3K3. (HaBeckol 20 ).

E)XerogHbli pasmep noTepb BOAHbIX
6uopecypcoB B pe3ynbTaTe MCMNO/b30BAHMUA
BOZbl HA HYXAbl TMAPOIHEPreTUKMU U NPAMO-
ro notpebneHma npu akcnayataunm Huxkero-
poackor IC Tonbko Ana pbl6 Ha pPaHHMX
CTaAMAX Pa3BUTUA B HATypasibHOM Bblparke-
HUM coctasndaetr 321 1. BeanumHa notepb
npeumyLLecTBeHHo obycnosneHa rubenvto
ManbKoB pbl6 — 280 T, noTepu B pesynbraTe
rmben NMYNHOK B MPOMbICIOBOM BO3BpaTe
coctaBnaoT 41 17 (lornHos, 2014; KneBakuH U
Ap., 2015). 970 B 4.3 pasa HUXe, Yem Ha HKu-
rynesckon IC. Hanpotms, pa3oBble notepwu
BBP npu 3ameHe 1 peKoHCTpYyKuMu rugpoar-
peratoB Hwuxkeropoackon IC cywecTBeHHO
Bblwe u cocTtasnAtoT 175 Kr. BeanunHa spena
B HATypa/ibHOM BbIpPaXXeHUU onpeaensaeTca
npeumyLL,ecTBeHHO MoAHOM rubenbto cero-
netkos (88.6 % ot obuero KoauyecTtsa no-
rméwunx pbib) (lornHos n ap., 2016).

[OnA CPpaBHUTENIbHOM OUEHKM CTENEHMU
CYLLEeCTBEHHOCTU HAHOCMMOIO Bpeaa MOXKHO
CONOCTaBUTb UX C pasmMepoM MPOMbICIOBOrO
3anaca. o pe3ynbTaTam KOMMJIEKCHbIX MUX-
TMONOMMYECKUX CbEMOK U CBEAEHUN O BblNO-
Be 6BMOpecypcoB B pamKax NPOrHO3a YMCNeH-
HOCTU K onpepeneHua obuwero AoNycTMMoro
y/i0Ba, NPOMbIC/I0BbIe 3anacbl pbib Ha Huxke-
ropoackom yyactke [OpbKOBCKOro BOAOXpa-
HuAnMwa 8 2013 r.,, N0 HAaWKWM J[aHHbIM, CO-
cTaBunu 2861 1 (KnesakuH u ap., 2015).
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Cnepyet oTMeTUTb, 4TO yuwepb HaHo-
cuTCA pbIOHbIM 3anacam He TONbKO OPbKOB-
CKoro BoaoxpaHunnuwa. CKaT JNYMHOK U
Ma/IbKOB Pblb — 3TO eCcTeCTBEHHbIM NpoLecc B
¥M3HKU pblb (Maxopykos, 1980; Masnos, Ma-
xopyKos, 1983). NMbenb pbib B NOTOKE BOAbI,
npoxogAawem 4yepes nNAOTUHY Huxeropoa-
ckon [3C, npuBOAUT TaKKe K CHUMKEHUIO
YPOBHA NonosHeHMA n YeboKcapckoro Bozo-

XpaHuAMLWa.
Obuwee KonM4ectso MOJOAN pPbIb,
npowealwen depes TypbuHbl Huxkeropoa-

ckoi C B HepecToBbIN nepuog 2013 r., co-
ctasuno 3716.9 maH 3K3., n3 HUx 62.5 % no-
rmébno. Obuiee KONMYECTBO Pbibbl 32 NEeTHUM
nepuopf coctasnao 13214 MAH 3K3., U3 KOTO-
pbix 3.0 % nornbno (MloruHos n ap., 2016).
Obuwee KoanyectBO mosoau pbib, npowea-
wemn yepes TypbuHbl NC B 0CEHHUIN nepuog,
2013 r., coctasnno 30175 mAaH 3K3., U3 HUX
60.0 % norMbno npu NPoOXoXKAEHUU arpera-
ToB '3C. Takum obpaszom, MakCMManbHasa ru-
6enb monoau polb6 NpU NPOXOXKAEHUU TUA-
poarperatoB '9C NnponcxoanT BECHOM.

B uenax Bo3melLleHUA Bpeaa, HaAaHOCU-
MOFo nNpu MOAEPHU3ALUM FnapoarperaTos
Huxeropoackoit AIC, ogHMM U3 BapMaHTOB
ABNAETCA pPA30BbIM BbINYCK KWU3HECTOMKOM
MOJIOAN CTepnaam Haseckon 1-3 r B Konnye-
ctBe 3176 3kK3. (/lornHos, 2014).

[OnAa Bo3melLeHMA Bpesa, HAHOCMMOTO
npu 3KCMNayaTauuu rmapoarperatoB U cucre-
Mbl TEXHWUYECKOro BOAOCHAbXeHuAa Huxkero-
poackoi NIC, notpebyeTtca exerogHblt Bbl-
nyck 584 039 3K3. }KM3HECTOMKOW Mo/siI0au
ctepnagn Haseckon 1-3 r mn 12 147 020 3K3.
ceroneTkoB casaHa HaBeckow 15-20 r (/loru-
HOB U Ap., 2016).

Cuctema pblbooXpaHHbIX meponpusa-
™HU

CywecTBylOWMUX  NPOM3BOACTBEHHbIX
MOLLHOCTEM MO WCKYCCTBEHHOMY BOCMPOU3-
BOACTBY pblb B BepxHe-BosKckom pbiboxo-
3AMCTBEHHOM bacceliHe HeAoCTaTo4HO Ans
€XXerogHoro 3apbibfieHna BOAOXPAHUINLLA
Takum ob6bemom monoau.

YunTbiBana BEAUNYMHY €XKerogHoro pas-
mepa Bpeaa BoAHbIM buopecypcam 321 T ot
Huxkeropoackon MC mn 1382 1 ot Hurynes-
ckoun M3C, HeobXxoANMMO pPaCLIMPEHNE UIU MO-
AEPHU3AUMA CYLLECTBYIOLLMX NPON3BOACTBEH-
HbIX MOLLHOCTEM, YTO 3aTPyAHEHO HE TONbKO
N0 3KOHOMWYECKMM NPUYUHAM, HO U BCAeACT-
BME pAAa OPraHM3auMOHHO-MPaBOBbLIX MNPO-
6nem (nNoaBeAOMCTBEHHOCTb MNpPeAnpUATUN,
dopma cobctBeHHOCTU U Ap.). CheayeT TakKe
YUYUTbIBATb, YTO MPU BbIMYCKE 3TON Moa04MU B

BepXHMX Bbedax cywecTByeT BepOATHOCTb ee
nonagaHua B ruapoarperatel 3C ¢ nocne-
ayouen rmbensio.

JonyckaTb B TeyeHue BCero nepuopaa
aKcnayaTaummn Hwkeropoackon u urynes-
ckon MNIC rmbenb 321 n 1382 T BoAHbIX BUope-
CYpCOB C Tem, 4Tobbl exerogHo BOCMONHATb
3TW NOTEPU 3KBMBANEHTHLIM B NMPOMbIC/IOBOM
BO3BpaTe KOAMYECTBOM MONOAN, NO MEHbLLEN
mepe HeapdeKTUBHO. 1o 3ToM NpUYMHE HaMu
6blna npeasioXKeHa cUcTeEMa PbIBOOXPaAHHbIX
MEePONPUATUNA.

Ha ocHoBaHun pekomeHaauun CI
101.13330 (2012), B KayecTBe pbl6O3aAWMUTHO-
ro COOpYy)XeHusa ana rmgpoarperatos Huxkero-
poackon AC co cpeaHmm pacxogom 4000
M3/c MOryT 6bITb MCMONbL30BaHbI CETYATbIE K-
paHbl UKW PbiBO3aAWNTHBIA KOHLEHTPATOP C
BEpPTUKaNbHOM cenapaument pblb. OaHaKo
[aHHasA mepa uenecoobpasHa u adpPpeKkTnBHa
Ha NPOMbIWAEHHbIX W BOLOXO3ANCTBEHHbIX
BOAO3abopax CpaBHUTENbHO  Hebonblion
Npou3BOAMUTENBHOCTN, OCOBEHHO ecan ume-
eTCA BO3MOXHOCTb OTBeAeHMA pblbd BHWU3 MO
TEYEHMIO BOLOWUCTOMHMKA, YTO rapaHTupyet
HEBO3MOXXHOCTb BO3BpaLLEeHUA NMOKAaTHUKOB B
onacHyt BoA03abopHyto 30HY. B ycnosuax
KpynHoi [3C, sasnawowencs Bogoemoobpa-
3ylowmMm 06bEKTOM, Ha KOTOPbLIA 3aMblKaeTcs
CTOK BCEro MHOrOBOAHOFO BOAOWUCTOYHMKA,
peweHne npobnaembl 3alWNUTbI PbIb TPagUUM-
OHHbIMM CPEeACTBAMM TEXHUYECKN U SKOHOMMU-
YeCKM TPYAHOBbLIMOIHMMO.

be3sonacHOCTb BOAHbIX Bronormyeckmx
pecypcoB Ha uryneBckon n Huxkeropoackom
AC nnaHupyeTtca obecneyntb nyTem co3ga-
HWA B NPUNJIOTMHHOM Naece BOAOXPaHMIMLLA
MHOTOQYHKLMOHANbHOrO r1yboKo 3WenoHu-
pOBaHHOrO pUPOBOro KOMMNAEKCA, OCYLLEeCTB-
NAOLWEro Kak 3KonaHawadTHyo, Tak U peo-
rPaAVEHTHYIO KOPPEKLMIO ecTecTBEHHOM cpe-
Abl X 0bUTaHMA, B COOTBETCTBUM C 0COBEHHO-
CTAMMU TUAPONOrNYEecKoro (CKOpPOCTHOro) pe-
MMA BOAOXPAaHMAMLWLA, PEaNU3YIOLWMMKU NOo-
cnefoBaTe/ibHO NPEBEHTUBHYHO M 3ALLUTHYIO
dyHKUMK. A ocyuwecTBNeHMA NPEeBEHTUBHOM
bYHKUMM NpeanaraeTcs Mcnonb3osatb 6anou-
Hble pudoBble MoOAyNU-Tekcanoapl, ANA 3a-
WMTHOM PYHKUUM — NAUTHbIE [BYXCEKLMOH-
Hble WMPMbI, BbIMOJIHEHHbIE U3 3KOJ0TUYECKN
YMCTOro HeMTpanbHoro cybcTpaTa, NPUrogHO-
ro g PasMHoOXeHMA N 06UTaHMA BOAHbIX Op-
raHW3MOB M CO BPEMEHEM MOJHOCTbK WUHTEr-
PUPYIOLLLErOCA B €CTeCTBEHHYIO cpesy MX obu-
TaHma (CN 101.13330, 2012). AdaHHble mepbl
NAaHUPYeTCA pPeasn3oBaTb C MOMOLLbH KO-
NaHAawadTHON N peorpagnueHTHON KoppeKuum
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ecTecTBEHHOM cpeabl 0bUTaHUA BOAHbIX 6MO-
NIOTUYECKUX PEeCYpCoB.

Llenblo npeBeHTMBHbIX Mep ABAseTcA
npeaynpexaeHne murpauui BogHbix buope-
CYpPCOB B OMACHYK 30HY, YTO AOCTUraeTcs C
NMOMOLLbIO 3KONAHAWAPTHOM KOppPEeKUUU ny-
TEM WCKYCCTBEHHOrO pPa3BUTUA MPOTOYHbIX
3/IeMEHTOB AOHHOro penbeda B BOAHYIO TO/-
Ly M co3gaHums ob6CTaHOBKM, OT/IMYarOLWeNnca
OT MOHOTOHHOM CUTyauMn B BOOOEME Pa3HO-
obpasnem OpMEHTUMPOB PA3INYHOMN MPUPOAbI
(ycTaHOBKa MCKYCCTBEHHbIX AOHHbIX U Nenaru-
yeckux pudos). B cooTBeTCTBUM C NoONoXKe-
HMAMM NpuKasa MuHcenbxo3a Poccum ot 26
Aekabpa 2014 r. Ne 530 «O6 yTBep)KAeHUMU
Mopaaka npoBeaeHUs PbIBOXO3AACTBEHHOMN
Mennopaunm BoaHbIX 06bEeKTOB», CO34aHMe
NCKYCCTBEHHbIX pndOB, AOHHbIX NaHAaWwadTOoB
ABNAETCA O4HMM M3 HanpaBieHWuit pblboxo-
3ANCTBEHHOM MenMopaumm BOoAHbIX 0OBEKTOB
M MOXeT paccMaTpuBaTbCA KakK Haubonee
npeanoYTUTENbHbIX  BapuMaHT MNPOBeAEHMA
MepOonpUATUIA NO KOMMNEHCaUUKn Bpeaa, HaHo-
CMMOTro BOAHbIM Buopecypcam npu 3Kcnaya-
Tauum Huxkeropoackoii n Murynesckom NC.

Uenbto 3aWMUTHBIX Mep ABAAETCA peo-
rpagveHTHaa KoppeKuma ecTecTBeHHOW BoA-
HOM cpeapbl 06UTAHUA PbIO U APYrMX BOAHbIX
610N0rMYECKMX PECYPCOB C MOMOLLLbHO BOAHbIX
CTPYH, nepeHanpasaatowmx pbiboobutaemolin
CNOM CTOKOBOTO TEYEHMA C OMACHOrO Hanpas-
NleHnsa Ha be3onacHble mecta 0buTaHuA pbib,
pPacrnonoXeHHble B NPUBPEXKHOM YacTn BOAO-
XxpaHunmwa (UeaHos, 2007, 2015).

MpeasapuTenbHO 3pPEKTUBHOCTb
npepgnaraemMbix pbl6OOXPaHHbIX MePONPUATUIA
Nno CHUXKeHUI Bpeaa, HaHocumoro BBP, mox-
HO oueHUTb Ha ypoBHe 91 %, B Tom Yncne 70
% 3a cyeT 3aWwmnTHbIX mep 1 21 % 3a cueT npe-
BEHTMBHOM  3KONaHAWATHON  KOppeKuum
(NornHos, KnesakuH, Mowucees, 2016).

Bubnnorpadpus

3aknioyeHue

He BbI3blBa€T  HUKAKUX COMHEHWUM
GaKT HapyWweHMAa MUTPALMOHHbIX NyTEN NpPO-
XOZ4HbIX " NONYNPOXOAHbIX
pbIb Npu CTpoUTENbCTBE W aKcnayaTauum
Bonxckoro Kackaga NIC (CoBpemeHHOEe co-
cTofHMe..., 2004; LLakuposa, Tanpos, 2014).

OTtpuuatenbHoe BanAaHme [IC Ha
dopmmpoBaHmMe pblbHOM YacTn coobuiecTsa U
B LENOM Ha BoAHble Buopecypcbl BoAOXpa-
Huanw, BKK B nocneagHue rogbl ycyrybnserca
ewe n manosoabem. Mo pacyeTHbIM AAHHbIM,
Mbl HaxoAMMCA B Hayane manoBoaHomn ¢asbl
Ha Bonre, KoTopasa MOXeT NpPoANUTLCA eLe
20-30 net (Manosogasbe..., 2015). Manosoabe
B COYETaHUM CO caegyrwmMmun QakTopamm
Bo3aencTema MIC: 1) U3MEHEHMEM CTPYKTYpPbI
UXTUOLLEHO30B, UMetoLWMe, KaK NpasBuao, ge-
CTPYKTMBHbIMA XapakTep; 2) npamoii rmbenbio
pbl6 M MX KOPMOBbLIX PECYPCOB MPWU CKaTe ye-
pes ruapoarperatbl; 3) noTepein HEPECTOBbLIX
naowagen n rmbenbio UKpbl BECEHHEHepe-
CTyIOWMX BUAOB pblb OT pe3kux nepenagos
YPOBHA BOAbl B Yyroay ruaposHepreTuke; 4)
rmbenbto KOPMOBBIX pecypcoB pbib B npouec-
ce 3MMHel CcpaboTKM YPOBHA U OCYLUEHMUS
NIOXa BOAOXPaHUAUL, — NPUBEAET K CyLl,ecT-
BEHHOM noTepe pbibonpoayKuumM BOAOXPa-
HuAnw, BKK n CHMXeHUto ypoBHA BOCNPOU3-
BOACTBA nonynauuun pblb6. Bpea, HaHOCMMBbIN
BOAHbIM 6MONOrMYecKMM pecypcam NAoTU-
Hamu DIC Bonxkcko-KamcKoro Kackapa, fAB-
NnAeTcs AeMOHCTPauMen KnacCMYeckoro npa-
BUNA WHTErpPanbHOro pecypca: KOHKYpuUpYo-
wmne B chepe MCNONb30BAHUA KOHKPETHbLIX
NPUPOAHbIX CUCTEM OTPaC/AN XO3AMUCTBA He-
MMUHYEMO HaAHOCAT yuwepb apyr apyry Tem
CUNbHEE, YeM 3HAYUTENbHEE OHWU U3MEHAIOT
COBMECTHO 3KCM/yaTUpPyeMbI  3KONOrn4ye-
CKUIA KOMMOHEHT M/IN BCHO 3KOCUCTEMY B Le-
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3TUX paboT yxKe celtyac MoryT 6bITb MCNONb30-

OugeHKa YNCNeHHOCTUN 1 pacnpeaeneHunn
YKMBOTHbIX, 0COBEHHO OXOTHUYbWUX BUAOB, He-
COMHEHHO npeacTaBnseT coboi aKTyasibHYHO
3a4ayy. 31 cBefAeHMA MoryT 6biTb MCNOb30-
BaHbl NPY NAAHUPOBAHUM JONYCTUMbIX pa3me-
poB A00bluM }KMBOTHbIX, MPWU MNOATOTOBKE K
NpoBeAEeHUI0 MNPUPOA0OXPaAHHbIX paboT M B
MOHUTOPUHIE COCTOAHMA MONYAAUMM XKUBOT-
HbIX Ha 6osbWKX naowaaax. B cBAsn ¢ atum
uenb npegnaraemord BHUMAHUIO yuTaTenAa
nyb6AMKauMmM  3aKnoyaeTcs B MPOBEAEHUM
OLLeHKW YUC/IEHHOCTM M pacnpeneneHua aByx
BMAOB KyponmaToK (TyHApsHOW M 6enoi) Ha
TeppuTopun 3anagHo-CMbUpPCKON paBHWHLI B
npeaenax Poccuiickon degepaunm BoO BTOPOWM
nonosuHe XX n Hadvane XX| Beka. PesynbTtaThl

BaHbl AN15 PeLleHna YKa3aHHbIX 3a4a4, a B CAy-
Yyae NOBTOPEHUA TaKUX UCCeL0BAHUN MOXKHO
6yaeT OUEeHUTb AMHAMMUKY MONyAAUMI Ha yKa-
3aHHOW TEePPUTOPMU U UCNONb30BATb 3Ty WH-
dopmaumio B gaNbHENLWEM.

Matepuannli

Ha npoTta)keHUn mMHoOrux net Ha 3anag-
HO-CMOMPCKOM paBHUHE NPOBOAUAM  Map-
WPYTHbIE y4eTbl NTUL, B TOM YuC/e TeTepesu-
HbIX. Pe3ynbTaTbl 3TMX pPaboT HaKkonneHbl B
6aHKe AaHHbIX NabopaTopumn 30010rMUYECKOTO
MOHUTOpUHra MCnaXK CO PAH. Ona HacToALwLe-
ro coobLeHna NCcNnonb30BaHbl CBeAEHMA, COb-
paHHble 3a nepuog ¢ 16 uona no 31 asrycra
1959-2005 rr. YueTbl nposeneHsl B 1307 me-
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CTO06UTaHMAX, NPUMEPHO Ha 20 TbIC. KM Map-
wpyTta. MecTa, rogbl npoBeaeHus paboT u ne-
peyYeHb BCEX YY4AaCTHMKOB MUCC/1eA0BaHMA ony6-
NMKoBaHbl paHee (PaBkuH 1 ap., 1994, 2004;
PaskuH HO. C., PaskuH E. C., 2004; KoKopuHa,
PaBkuH, 2010; PaBKkunH, KoKkopuHa, 2011; Pas-
KMH n ap., 2011; Ravkin et al., 1994, 2004;
Ravkin, Kokorina, 2011).

Mertoapbi

[na pacyeta YMCNEHHOCTU KyponaTok
cpeaHee 3HayeHWe UX obUAMA B KaxKaom M3
BblAEN0B YMHOXEHO HA €ero njow,agp, 3ame-
PEHHYO NO KapTe, CNONb30BaHHOM B KayecTse
OCHOBbI. ocsie 3Toro Nony4yeHHble NoKasaTenu
CYMMMPOBAHbI OTAE/IbHO MO Tpem rpynnam
NaHAWwadToB — HE3aCTPOEHHbIM CYXOA0/1bHbIM,
nonme O6bu n BHenormeHHbIM 6onotam. Pas-
AEeNeHne Ha 3TU rpynnbl NPOBEAEHO NO Pa3u-
YMAM B YBNAXKHEHUM W GU3MOHOMMUYECKUM
NPWU3HaKam TePPUTOPUM, YTO OAHOBPEMEHHO
COOTBETCTBYET OCHOBHbIM OTANYMAM B 3KOJO-
rmyeckomn cneumduke MeToobuTaHui NTuL.

MeToaMKM yyeTa NTUL, U NepBUYHOWN
06paboTKM AaHHbIX NpUBEeAEHbI B Nyb6AMKaLn-
AX, YNOMAHYTbIX B pa3gene «MaTtepuanbi».
PacyeT owWWBOK BbIBOPOYHOCTU, HECUMMET-
PUYHbIX A0BEPUTE/IbHbIX MHTEPBANIOB U [0CTO-
BEPHOCTU pa3nnMumnii paccumtaHbl no H. . Ye-

nuHuesy (2000).
KapTorpaduyeckom OCHOBOM MNOCAYXKMU-
na KapTa «PactutenbHoOCTb 3anaaHo-

Cnbupckon paBHMHBI» MacwTaba 1:1500000
(MnbmnHa n ap., 1976). Umudposoit BapmaHT ee

coctaBneH B LleHTpanbHOM cubupckom 6oTa-
Huyeckom cagy CO PAH. Kapta pacnpegene-
HMA WU YNCNEHHOCTU KypOMaTOK BbIMNOJ/IHEHA B
N'C Maplinfo. Mcnonb3oBaHa nNpsmas pPaBHO-
NPOMEXKYTO4YHaA KOHW4YecKan npoekyuma
PCOCP. UcxoaHblh macwtab co3gaHHOM KapTbl
— 1:10000000, komnoHoBKa nnasatowan. 06-
wereorpaduyeckan HarpysKa KapTbl BKIKOYAeT
rPaHMLbI NPUPOAHbLIX 30H U NOA30H, TMAPOCETb
N OCHOBHble ropoga. Obunune NTUL, OTPaXKEHO
cnocobom KonmyectBeHHOro ¢oHa, YMUCNeH-
HOCTb — LUTPUXOBKOM C TO/NLWMHOM U HayepTa-
HMEM JINHMX NPONOPLMNOHANBHO A0Ne pecyp-
ca.

Pe3ynbTtaTthbl

Mo p[daHHbIM, ycpegHeHHbIM audode-
PEHUMPOBAHHO MO TpemM rpynnam fnaHawaod-
TOB, NPOC/IEXKEHO, YTO MAaKCMManbHoe obunune
060oux BMOOB B LLE/IOM CBOMCTBEHHO TyHAPO-
BOM 30He. [pn 3TOM TyHApPAHAA KyponaTka B
YyKa3aHHOe Bpemsi OTMeYeHa TOJIbKO Ha CyXo-
[0oNax, BKAoYan nocesnku. benon kyponaTku B
TYHAPOBOW 30He 6O/blue BCEro Ha CyXxoA0nax
N YyTb MEHbLUE — HAa BHEMNOMMEHHbIX 6bonoTax
(13 1 10 ocobeit/km2, Tabnaunua 1). K tory obu-
/ive ee B LENIOM MO 30HaM, NOA30HAM M Tpyn-
nam naHawapToB, Kak NpaBuao, MOHOTOHHO
ybbiBaeT, M N1Wb Ha BHEMOMWMEHHbIX N€COTYH-
ApoBbIX 6on0Tax ee 6onblle, YEM Ha TYHAPO-
BbIX. B necotyHaposoit noiime O6u obunume
3TOM KyponaTku 6onblie, Yem rae 6bl TO HU
6b1710, XOTA B NOMMaX CEBEPO-CPEeAHETAEKHOM
M CTEMHOM YacTen OHa He BCTPeYeHa.

Tabn.1. O6unme 1 uncneHHocTb (ocobelt Ha 1 Km2/Tbic. ocobeit) 6enoi 1 TYHAPAHOM KyponaToK Ha 3a-
nagHo-Cnbupckoit paBHMHe B npeaenax Pccuiickont ®eaepaunn, 16 nona — 31 aerycta 1959-2005 rr.

. o Jona ot 06-
oo enanonn . bonora . p.obm  Beero uieropecypca
Benas KyponaTtka
TyHApoBasA 30Ha 13 /3321 10/ 312 - 12 /3633 49
JNlecotyHapa 9/1030 15/123 41 / 257 10/ 1410 19
CeBepHan Taiira 0.9/306 8/1629 0 3/1936 26
CpeaHan Talira 0.1/42 2/351 0 0.7 /393 5
lO»KHaA Taura 0.08/ 22 0.5/ 54 0.007/0.1 0.2/76 1
MoaTtaéxHble neca* n
A ecocTens 0.09/32 0 1/11 0.1/44 0.6
CtenHas 30Ha 0.003/0.2 0 0 0.003/0.2 0.003
B cpeaHem / Bcero 3/4741 5/ 2458 4/268 3 /7467 100**
TyHApAHAA KyponaTKa
TyHApOBasA 30Ha 3/672 0 - 2/ 672%** 100

MpumeyaHue. * — B NoATaeXKHbIX Necax NeTOM BCTpeveHa oAuMH pa3 BHe yyeTa (Toponos, bouKkapesa,
2014); ** — no okpyrneHus; ¥*** — g Tom umcne B8 nocenkax — 0.5 / 0.005.
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PasmelleHMe No YNCNEHHOCTU OT/IMYA-
eTca OT TeppuTOpPUaNbHON MU3MEHYUBOCTU
obununAa KyponaToKk no rpynnam naHgwadros
(pncyHok 1). Moyt nonoBuHa obuiero obu-
A NPUXOAMUTCA HA TYHAPOBYIO 30HY, YeTBep-
TaA 4acTb — Ha CEBEPHYI TaWry, nATaa — Ha
necotyHapy, a octanbHoe (Ao 5 % obuwel
YNUCNEHHOCTU) pasMeLLEHO Ha TeppuUTopumn ot
CpeAHen TaWrm A0 CTeNHOW 30Hbl BKIKOYM-
TenbHo. MpKn 3TOM C ceBepa Ha tor 3anachl TaK
e, Kak obuavMe Ha cyxoaonax, MOHOTOHHO
CHUXKaTcA. To e B LEe/OM CBOWCTBEHHO U
TEPPUTOPUM  BHENOMMEHHbIX 60/10T, XOTS
MaKCMMa bHble 3anacbl HAa HUX cocpeaoToye-
Hbl B ceBepHoOM Taure. B 16 u 8 pa3 oHu
MeHblle B TYHAPOBOM 30HE W NecoTyHape, B

22 pas3a — Ha 6onoTax cpeaHen Tanru. KOxHee
4yncneHHocTb 6enol KyponaTtkm coBcem HeBe-
Nnka. Obwan YMCNeHHOCTb ee B AeBATb pas
6onble, 4YemM TYHAPAHOM: COOTBETCTBEHHO
7467 Tbic. ocobelt (HeCMMMETPUYHbIE Npeae-
bl npy P < 0.05 — 5945-9378 Tbic. ocobeit) u
670 Tbic. (451-995 Tbic.). B cymme no poccuit-
CKoM yactn 3anagHo-Cubupckoit paBHUHbLI 3a-
nacbl YKa3aHHbIX KYpOMaTOK COCTaBAAKOT YyTb
6onee 8 mnH ocoben, B TO BpeMA Kak rnyxapsa
(Tetrao urogallus (L.)) n Tetepesa (Lyrurus
tetrix (L.)) Ha TOM »Ke TeppPUTOPUM — B LLECTb U
cemb pa3 MeHble, a pabumka (Tetrastes
bonasia (L.)) — noutn BaBoe 6onblue (CCbIIKK
CM. BO BBeaeHuu).

20

21

2

Puc.1. PacnpeaeneHune n YyncaeHHocTb 6enoi U TYHAPAHOM KyponaToK B NPeAnpoMbICN0BbIA Nepuos,

Ha 3anagHo-Cubupckoi pasHuHe (Mo rpynnam naHawadTos). benasa Kyponatka, obuane, ocobein/km2: 1 —
41;2-10-15;3-8-9;4-0.9-2;5-0.1-0.5; 6 —< 0.1; 7 — +0; gona ot obwen yncneHHoctn, %: 8 —49; 9 —
19-26; 10 — 1-5; 11 — 2; TyHApAHaA KyponaTka, obunune, ocobeir/km2: 12 — 3 Ha cyxoA01ax, Ha ocTasibHOM
Tepputopum + 0; 13 — rpaHuMLbl NPUPOAHBIX 30H M NOA30H; NPUPOAHbIE 30HbI M NOA30HbI: 14 —TyHApa; 15 —
necotyHapa; 16 — ceBepHas Talra; 17 — cpeaHana Tanra; 18 — toxKHan Taiira; 19 — noartaekHble neca; 20 — ce-
BepHasA fiecoctenb; 21 — 1OXKHaA necocrtenb; 22 — CcTenb

Abundance and stocks of willow ptarmigan and rock ptarmigan before the hunting season on the West
Siberian plain (by the landscapes groups). Willow ptarmigan (abundance, individuals/km2): 1 —41; 2 — 10—
15;3-8-9;4-0.9-2; 5-0.1-0.5; 6 — < 0.1; 7 — +0; willow ptarmigan (the share of the total stock, %): 8 —
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49; 9 -19-26; 10 — 1-5; 11 — < 1; rock ptarmigan (abundance, individuals/km2): 12 — 3 in dry areas, rest of
the territory + 0; 13 — boundaries of natural zones and subzones; natural zones and subzones: 14 — tundra;
15 —forest tundra; 16 — northern taiga; 17 — middle taiga; 18 — southern taiga; 19 — subtaiga forest; 20 —
northern forest-steppe; 21 — southern forest-steppe; 22 — steppe

O6cyxaeHue

E. C. PaBkuH, O. B. bpuraaguposa, B. b.
MNetpyHuH (2013) pna Tepputopumn Amano-
HeHeLKOro aBTOHOMHOrO OKpyra npuBOAAT
CXoAHble nokasatenu obunua 6enon Kyponat-
KW B TYHAPOBOM 30He M necoTyHape (B nepsom
13 HUX Ha 20 % meHbLue, BO BTOpoM — Ha 10 %
6onblwe). ITM OTANYUA HepoCToBepHbI. Cyuie-
CTBEHHO 6o/iblle M AOCTOBEPHbI OHU ANA ce-
BEPHON WM cpegHen Tanrn (BABoe M B 4YeTbipe
pa3a). MpaHuLbl nccnesoBaHHOM TEPPUTOPUM B
Hawen M ykasaHHOW Bblwe paboTe He coBna-
AatoT. Tak, B Haw pavioH paboT He Bowen [o-
NAPHbIM Ypan v 4acTb CEBEPHON Talrv mexay
Ypanom n O6bto, HO BK/OYEHbl MpUEHUCen-
CKMe TeppuTopun KpacHOAPCKOro Kpas U oXK-
HaA YacCTb cpefHeln Taurn. YKasaHHble aBTOpPbI
OTMEYalOT CHUXKEeHUe obuans 6enon Kyponat-
KM K BOCTOKY. BO3MOXHO, B KaKOM-TO Mepe 3TO
N onpeaenaeT yMmeHblUeHMEe HALMX OLLEHOK Mo
CeBEpPHOM W cpegHei Taure. [loan 3anacos no
noa3oHam o4veHb 6/M3KM (TyHAPOBasA 30HA —
54 n 49 %, necotyHapa — 19 n 14 %, cesepHan
Talira — 27 u 26 %, cpegHas Taira—3u1 5 %). B
LEe/IOM MOXKHO CYMTATb, YTO BCE OLLEHKU B 06-
LLLeM CXO4HbI.

Bubnunorpadpus

NleTHAA uncneHHocTb 6enon KyponaTku
B lOXHOW Talre 3anagHoi Cnbupu uyepes 34
roga (B 1967, 1968 n 1990, 1991 rr.) 6bina
MeHblle BaBoe (PaBKuH, JlykbaHoBa, 1976; To-
ponos, Lop, 2012), a B CeBepo-BocTtouHOM
AnTtae ee yepes 38 net (1962 n 1999 rr.) suae-
M B nATb pa3 bonbwe (PaBkuH, 1973; Topo-
nos, MpaxaaH, 2010). 3TK pasnnyma CTaTUCTU-
YeCKM He4OCTOBEPHDI.

3akno4yeHue

Pe3stomupya BbILLEN3IOKEHHOE, MOXKHO
CKa3aTb, YTO MaKCMMaJibHOE MNpPeanpPoOMbICNO-
Boe obunme oboux BUAOB CBOMCTBEHHO TYyHA-
poBo 30He. [pn 3TOM TyHAPAHAA KyponaTKa B
YyKa3aHHOe Bpemsi OTMeYeHa TOJIbKO Ha CyXo-
[0Nax 3ToM 30HbI, @ No 6enoi KyponaTke 3Ha-
YeHMA MOHOTOHHO Yy6bIBAtOT K tOrYy, BMN/IOTb 40
ctenen. MoytM nonoBmHa 6enbix KyponaTok
KaK OXOTHMYbEro pecypca NpUXoamTca Ha TyH-
APOBYIO 30HY, YETBEPTAA YaCTb — Ha CEBEPHYIO
Talry, nATas — Ha NecoTyHapy. B ocTanbHbIX
NoA30Hax €CHOM U CTENMHOM 30H 405 MO 3TOMN
KyponaTtke HeBenuKa (4o 5 % ot obuiein yuc-
JIEHHOCTK).

UnbuHa WN. C., NanwwuHa E. U., NaBpeHko H. H., Menbuep /1. U., PomaHoBa E. A., boroasneHckuin b. A.,
MaxHo B. [. PactutenbHocTb 3anaaHo-Cubupckoit pasHMHbL. KapTta macwTtaba 1:1500000 . M.:

MYTK, 1976.

KokopuHa W. M., PaBkuH HO. C. ONnbIT MCNoAb30BaHUA reonHOOPMALMOHHbBIX TEXHONOMMIA NPU Kap-
Torpadpuyeckom oTobparkeHMM YNCNEHHOCTM U pacnpeseneHuns ryxapa Ha 3anagHo-Cnbupckon
paBHWHe // BecTHMK TOMCKOro roc. yH-Ta. buonorusa. 2010. T. 12. Ne 4. C. 54-59.

PaskuH HO. C. MTtnubl CeBepo-BocTtouHoro Antada . Hosocmnbupck: Hayka, 1973. 375 c.

PaskuH E. C., Bpuragmnposa O. B., MeTpyHuH B. 6. YncneHHocTb U pacnpeaeneHne 6enoii Kyponatku
(Lagopus lagopus) B AAmano-HeHeuxom aBTOHOMHOM OKpyre // CocToaHue cpeabl 0bUTaHMA U
dayHa OXOTHUYbUX }KUBOTHbIX Poccnn: Matepuanbl VI Bcepoc. Hay4yHO-NpaKTuy. KoHd. M.: ToBa-
pULLECTBO Hay4yHbIx nsgaHmin KMK, 2013. C. 261-271.

PaBkuH tO. C., Baptanetos /1. ., Toponos K. B., UbibynunH C. M., FOakuH B. A., }ykos B. C., Agam A. M.,
MNokposckasa WM. B., AHaHuH A. A., ConosbeB C. A., banHos B. H., banHosa T. K., Wop E. /1.,
Anydpues B. M., Teptnukuin . M. MNpeanpombiCNoBas YNC/IEHHOCTb U pacnpeaeneHme rayxaps
1 pabunka Ha 3anagHo-Cnubupckoit pasHuHe // Cnb. akon. »KypH. 2004. T. 11. Ne 4. C. 563-566.

PaBKkuH tO. C., Baptanetos /1. I., FOgkuH B. A., Munosuaos C. M., Toponos K. B., LUpibynnn C. M., ykos
B. C., ®omuH b. H., Agam A. M., MNMokposckas N. B., AHaHuH A. A., NMaHTenees 1. A., banHos B. H.,
Conosbés C. A., Baxpywes A. A., PasknH E. C., banHosa T. K., Wop E. /1., NMonywkuH . M.,
KosneHko A. b., AnydpueB B. M., Teptmukuir . M., Konocosa E. H. lMpocTpaHcTBEHHO-
TUMOJIOrMYECKana CTPYKTypa M opraHM3aLma JIeTHero HaceseHua ntuy, 3anagHo-Cnbupckoi pas-
HUHbI // Cnb. aKoA. ypH. 1994. T. 1. Ne 4. C. 303-320.

PaBkuH K. C., KokopuHa W. M. KapTorpadunyeckoe otobpaxkeHne pacnpeneneHns Tetepesa n pabymka
Ha 3anagHo-Cnbupckon pasHuHe // Cnb. skon. »kypH. 2011. T. 18. Ne 4. C. 527-533.

PaBkuH 0. C., KokopuHa WU. ., Boromonosa M. H. OnbIT TUNM3aLUKN 1 KapTorpapupoBaHMa OXOTHUYbUX
yroguit no obuauo 6oposon anum // Mrtuupl Cnbupu. Tpyabl MCudK CO PAH / Pea. /1. T.
BapTtanetos. M.: ToBapuLLecTBO Hay4HbIx n3ganmn KMK, 2011. Bein. 47. C. 251-258.

29



KokopuHa W. M., Kauko C. H0., PaBkuH H0. C., BoromonoBa WU. H. OueHKa pacnpeseneHuns n KaptorpapupoBaHue oxoT-
HUYbUX PECYPCOB MO TYHAPSAHOW M 6enol KyponaTkam (Lagopus mutus (Mont.) u L. lagopus (L.)) Ha 3anagHo-Crubupckoi
pasHuHe // NpuHumnbl akonoruu. 2016. Ne 4. C. 26—-32. DOI: 10.15393/j1.art.2016.5262

PaBkuH 0. C., JlykbaHoBa W. B. leorpadus NO3BOHOYHbIX HOXKHOW TaWrn 3anagHoin Cubupm . Ho-
BocnbuMpck: Hayka, 1978. 338 c.

PaBkuH 0. C., PaBkuH E. C. OnbIT KapTorpadmpoBaHusa HaceneHuUa X1BoTHbIX // N3B. PAH. Cep. reorp.
2004. Ne 1. C. 88-97.

Toponos K. B., boukapesa E. H. Mt1ubl noataexHbix necos 3anagHoi Cubupwu: 30—40 net cnycta .
HoBocnbupck: Hayka-LleHTp, 2014. 394 c.

Toponos K. B., MpaxkgaH K. B. MNtnupbl CeBepo-BoctouHoro Antan: 40 net cnycta . HoBocnbumpcK: Hayka-
LeHTp, 2010. 394 c.

Toponos K. B., Wop E. /1. MT1upl toXHOW Tairi 3anagHoi Cnbupu: 25 net cnycta . HoBocubupck: Hayka-
LeHTp, 2012. 636 C.

YenuHuyes H. I. MatemaTnyeckme ocHOBbI y4eTa KMBOTHbIX. M.: Y LeHTpooxoTkoHTpoab, 2000. 431 c.

Ravkin Yu. S., Kokorina I. P. Cartographic representation of the distribution of black grouse (Lyrurus
tetrix L.) and hazel grouse (Tetrastes bonasia L.) in the West Siberian plain // Contemporary
Problems of Ecology. 2011. Vol. 4. Ne 4. P. 396-400.

Ravkin Yu. S., Vartapetov L. G., Toropov K. V., Tsybulin S. M., Yudkin V. A., Zhukov V. S., Adam A. M.,
Pokrovskaya I. V., Ananin A. A., Solovyev S. A,, Blinov V. N., Blinova T. K., Shor E. L., Anufriev V.
M., Tertitsky G. M. The Population and Distribution of Wood Grouse and Hazel Grouse over the
West Siberian Plane before the Hunting Season // Contemporary Problems of Ecology. 2004. Ne
4. P.295-312.

Ravkin Yu. S., Vartapetov L. G., Yudkin V. A., Toropov K. V., Tsybulin S. M., Zhukov V. S., Fomin B. N.,
Adam A. M., Pokrovskaya I. V., Ananin A. A., Panteleev P. A., Blinov V. N., Solovyev S. A., Vahru-
hev A. A., Ravkin E. S., Blinova T. K., Schor E. L., Polushkin D. M., Kozlenko A. B., Anifriev V. M.,
Tertitsky G. M., Kolosova E. N. Spatial-Typological Structure and Organization of Summer Bird
Community of the West Siberian Plain // Siberian Journal of Ecology. 1994. Vol. 4. P. 295-312.

bnaropgapHocTu

NccnenoBaHus, NOCAYKMBLUME OCHOBOM A/1A HACTOALWEN CTaTbM, BbINOJHEHbI MO MpPOrpamme
®HW rocypapcTBeHHbIX akagemuit Hayk Ha 2013-2020 rr., npoeKT Ne VI.51.1.8, 4yacTMYHO B pamKax
«lMporpammbl NOBbIWEHMA KOHKYpeHTocnocobHocTn TIY» n HUP «lMpocTpaHCTBEHHO-BPEMEHHOE MO-
OeNnvMpoBaHue OKpy:Katollel cpeabl ANA Lenen coumanbHO-I3KOHOMUYECKOro PasBUTUA TePPUTOPUI» No
rocyAapcTBeHHOMY 3agaHuio B chepe HaydHol geatenbHoctn Ne 2014/141 (Homep rocyapCTBEHHOM
pernctpauum HAP 01201461633).

30



Kokorina I., Katsko S., Ravkin Y., Bogomolova I. Distribution assessment and mapping of the hunting resources of rock
ptarmigan and willow ptarmigan (Lagopus mutus (Mont.) and L. lagopus (L.)) on the West Siberian Plain // Principy éko-
logii. 2016. Vol.5. Ne4. P. 26-32. DOI: 10.15393/j1.art.2016.5262

DISTRIBUTION ASSESSMENT AND MAPPING OF
THE HUNTING RESOURCES OF ROCK
PTARMIGAN AND WILLOW PTARMIGAN
(LAGOPUS MUTUS (MONT.) AND L. LAGOPUS
(L.)) ON THE WEST SIBERIAN PLAIN

KOKORINA
Irina

KATSKO
Stanislav

RAVKIN
Yuri

BOGOMOLOVA
Irina

Key words:

seasonal dynamics
growth rate of biomass
P/B-coefficients
temperature influence

Received on: 29 April 2016

References

Siberian State University of Geosystems and Technologies,
irusha2008@gmail.com

Siberian State University of Geosystems and Technologies,
s.katsko@ssga.ru

Institute of Systematics and Ecology of Animal SB RAS,
zm(@eco.nsc.ru

Institute of Systematics and Ecology of Animal SB RAS,
zm@eco.nsc.ru

Summary: Abundance and stocks of rock ptarmigan and willow ptarmigan
were evaluated according to the results of the birds’ inventory carried on in
the territory of all natural and geographical zones and subzones (with
granularity to the landscape groups: undeveloped dry areas, noninundated
marshes and the floodplain of the river Ob) on the West Siberian Plain in
the Russian Federation since July 16 to August 31 during the period 1959—
2005. In total, ptarmigan stocks are more than 8 million, stocks of Capercail-
lie (Tetrao urogallus (L.)) and Black Grouse (Lyrurus tetrix (L.)) are by 6 and 7
times less, but stocks of Hazel Grouse (Tetrastes bonasia (L.)) are nearly 2
times more on the Russian part of West Siberian plain. E. Ravkin, O. Brigadi-
rova, V. Petrunin (2013) give some distinct data on willow ptarmigan abun-
dance in tundra (20 % less) and in forest tundra (10 % less) in Yamalo-
Nenets Autonomous Okrug. These differences are suspect. In the northern
and middle taiga they are reliable and much greater (2 and 4 times
more,respectively). In this research the boundaries of the study area are not
the same as in ours. These authors mark a decreased abundance of ptarmi-
gan to the east, it may determine the reduction in our estimates. Generally,
all the estimates may be considered similar.
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BeepeHue

CHEXHbIN NMOKPOB UrPaeT BaXKHY PoOJb
npy GOPMMPOBAHNUN XMMUYECKOTO CTOKA PeEK,
OCHOBHOE nMNMUTaHWE KOTOPbLIX MNPOUCXOOUT 3a
CYyeT Ta/blIX BOA. ﬂOI—)TOMV n3yvyeHne KadectBa
CHe)XHOoro TnoKpoBa Mo3BoJiIAeT OueHUTb He
TO/IbKO YPOBEHb 3arpA3HeHMA atmocdepbl B Te-
yeHne 3MMHero nepumoga, HO U HaArpy3Ky Ha
BOAHbIE 06beKTbl B nepmnon aktMBHOro CHero-
TafaHUA. OTO OCOBEHHO aKTyaslbHO A/1A Halewn
CTpaHbl, Ha 6o/bLIEN YACTN TEPPUTOPUM KOTO-
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poi B X0N04HbIN nepuos roga obpasyertcs yc-
TONYMBDLIN CHEXHbIM NOKPOB. MHOro4YNC/NEHHbIE
JIMTEPATYPHbIE UCTOYHWMKM YKa3bIBalOT Ha Npu-
CYTCTBME B FOPOACKOM CHEXXHOM MOKpPOBE Mo-
BbILWEHHbIX KOHLLEHTPALLMA OpraHUYeckux u He-
OpraHNYecKnx 3arpA3HAOLWMX BELLeCTB
(Bjorklund et al., 2011; AemnaeHko, Bnagnmm-
posa, 2014; buptokos un ap., 2014; AHgpyxosa n
Aap., 2011; Hockosa u ap., 2014). Mpu 3tom
Hanbosnee BbICOKME COAEpPKaHMA NONNOTAHTOB
HabntoaalTca BAONb aBTOMOOW/IbHbLIX MAarmcT-
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panei (MaepuH u ap., 2014; Kuoppamaki et al.,
2014; Panyta u ap., 2010; Wymnnosa, Kugmne-
Ba, 2010). Y6opKa 3arpA3HEHHOro CHera ¢ yau,
W gopor ABnaAeTcAa cepbesHon npobnemoit ro-
POACKOro X03AMCTBa B 3MMHUIM nepuog,. OgHako
YTUAM3AUMA TaKOro cHera TpebyeT KOHCTPYK-
TUBHbIX U 6e30MacHbIX C TOYKM 3PEHUA 3KOJO-
rMn peLleHunii. B 6onblumMHCTBE roposos Poccum
CHEr C FOPOACKUX TEPPUTOPUIA 3a4acTyto CKna-
OMPYeTcA B YCTAaHOB/IEHHbIX aAMMHUCTPaLMEN
ropofa Mecrtax, KoTopble, HECMOTPS Ha CyLecT-
BYIOLLUMI 3aMnpeT, pacrnosiaratoTcs B BOAOOXPAH-
Hol 30He (Ywakosa, 2014). Bonee TOro, Hu
BOAHOE 3aKOHOAATEeNbCTBO, HU deaepasibHbie U
perMoHanbHble Lenesble NPorpammbl, Hanpas-
JIeHHble Ha COXpaHeHMe BOAHbIX OOBLEKTOB W
3KOCUCTEM, BIMAKOLIMX HA NPOLECCHI BOCMPOM3-
BOACTBA BOAbl, HE MPUHMMAIOT BO BHMMaHME
CHEerooTBasibl KaK cepbe3Hble TEXHOreHHbIe UC-
TOYHWKM 3arpA3HEHUS, XOTA B NEPUOL, aKTUBHO-
ro TasiHMA CHerooTBa/ioB MPOMUCXOAMT CyLLECT-
BEHHOE 3arpA3HeHWe MNOBEPXHOCTHbIX BOA, W
noyseHHoro nokposa (Tapacos u ap., 2011;
Hockosa u gp., 2015).

9

Llenbto Hawen paboTbl ABNAETCA U3yde-
HWe YPOBHA 3arpA3HEHUA CHEXXHOMO NMOKPOBa B
npeaenax r. bapHayna v oueHKa MoCTynieHus
3arpAsHALWMX BEWECTB B NPUPOAHbIE BOAOTO-
KM C TEPPUTOPUN FOPOACKUX CHEroOoTBasIoB B
Nnepuos CHeroTasHus A48 pacyeTa W NPorHosa
YPOBHS TEXHOF€HHOW Harpy3ku Ha peyHble BO-

Abl.

MaTepuanbl

[na pelweHna NocTaB/leHHOM 33a4ayM B
MOMEHT MAKCMMAJIbHOrO CHEroHaKomn/AeHusa B
mapTe 2015 r. 6bi1M 0TO6paHbI NPO6bI CHEXKHO-
ro MOKPOBa B pPas3HbiXx paioHax r. bapHayna
(pncl., Toukm 1-5). TakxKe 6b11M 0TOBPaHbI NPO-
6bl 3arpA3HEHHOrO CHera co CHerooTBasoB (Tou-
K1 6—8), pacrnonoxeHHbIX Ha beperax pek Mu-
BOBapKa, bapHaynka, Obb. B KauectBe poHOBOW
6blna BbibpaHa Toyka 9 (c. NoHbOA), pacnono-
YKeHHan B CTOPOHE OT NPenMyLLEeCTBEHHOrO Ha-
npaB/ieHnA BETPOB WM He WCMbITbIBAlOWAA 3a-
rPA3HAIOLLErO BAUAHUA T. BapHayna.

£ Annerc

Puc.1. KapTta-cxema ToueKk otbopa npob cHera: 1-5 — ToukM oT6opa Npob ropoCKOro CHEXHOro NOKPO-
Ba; 6—8 — TOUKM oT6Opa Npob cHera c ropoAcKUX cHerooTBanos; 9 — poHoBas Touka (c. loHbOa)
Fig.1. Schematic map of snow sampling points
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MeTtoabl
B Kakpon Touke OTOMpann COCTaBHYHO
npoby no metoay KoHsepTa. [ns atoro 5 ean-
HWYHbIX NPO6, OTOOPAHHbBIX Ha BCO FNYyOUHY 3a-
NeraHua CHera, NOMeLAIM B YUCTbIN NONANITU-
NEHOBbIA NaKeT U TWATeNbHO NepemeLlmBau.
OTtobpaHHble cocTaBHble NpPobbl AOCTaBAANM B
AKKPEeaMTOBAHHbIN XMMMUKO-aHaIUTUYECKUI
ueHTp MB3M CO PAH mn go aHanusa xpaHuam
3aMOpPOXKEHHbIMW. [1NA NOArOTOBKU K aHANm3y
npobbl TasM NPU KOMHATHOM TemnepaTtype, Ux
dunbTpoBaNN Yepes MembpaHHbIN PuabTp C
pasmepamn nop 0,45 MKm nog pAasneHvem
MHEepPTHOro rasa aproHa. MoHHbIN cocTaB nNpob
aHaNM3MpPoOBaAM METOAOM WOHHOM XPOMATO-
rpadumm Ha npmnbope Dionex ICS-3000 ¢ KOHAYK-
TOMETPUYECKMM  AeTeKTMpoBaHuem. B He-
dunbTPOBaHHbIX Npobax onpezenann 3arpsas-
HAOWMe BellecTBa: neTyune ¢peHonbl, HedTe-
npoayKtel u dopmanbgerng bayopmmerpuye-
CKMM METOAOM Ha aHanusatope XMAKOCTU
«dnoopat-02-3M»; xmummyeckoe notpebneHue
Kucnopoaga (XMK) — doTtomeTtpuyeckum meto-
AOM Ha cniekTpodoTtomeTpe DR 2800 (c npea-
BApPUTENbHbIM Pa3/ioXKeHnem npob B BbICOKO-
TemnepatypHom Tepmoctate HT 200S). Mpa-
BMIbHOCTb U 4OCTOBEPHOCTb Pe3y/bTaTOB aHa-
/133 NOATBEPKAeHa MeToa0M A06aBOK.
OueHKy coaep)KaHuA  3arpA3HAKLUX
BELLECTB B CTOKE Ta/I0M BOZAbI, MOCTYMAtoLLEN C
Tepputopum r. bapHayna, npoBoAMAM C UCNONb-
30BaHMeM bopmynbl:
[ ]
e z CieSi
> Si
roe CKk — cpepHAAa KOHUeHTpauua 3a-
FPA3HAIOLWMX BELLECTB, mr/om’®; Gi- KOHLEHTpa-
LMA 3arpAsHAIOLLMX BELLECTB B j-TOYKE, Mr/am’;
Si — nnowaap i-TOYKH, KMZ,' >Si— obuwas ropoa-
CKaA nowaap, Km".
Tepputopua r. bapHayna 30HMpoBanach
B COOTBETCTBMU C NpeanonaraembiMm UCTOYHU-
Kamu 3arpasHeHunA. CornacHo pUCYHKY, Toukn 1
n 4 HaxomAaTcs BOAM3N KPYMHbIX CUAbHO 3arpy-
YKEHHbIX TPAHCMOPTHbIX MArncTpanen, Touka 2
Pacnono¥eHa B NPOMbILLJIEHHON 30HE ropoaa,
TOYKM 3 U 5 — B XKMNOWM 30He.
PacyeT 3Konormyeckoro yuwepba BoAa-
HbIM pecypcam OT NOCTYMAEHUA 3arpA3HAKLLNX
BELLeCTB B npouecce TaasHUA rOPOACKUX CHero-
OTBaJI0B, PACMONOMKEHHbIX Ha HBeperax peK, bbin
BbINO/IHEH COMNAacHO «BpemeHHON meToamKe
onpeaeneHus...» no popmyne:

Ynp= Z(Yya . ZMn)o K>

roe Ynp— npepoTBpaLLeHHbIA 3KONOMU-
Yyeckuit yuepb BOAHbIM pecypcam B paccmart-
pV“BaeMoOM pernoHe, Toic. py6./roa; Yyo — noka-
3aTeNb yaenbHoro yuwepba (LeHbl 3arpasHeHus)
BOAHbIM pecypcaM, HAHOCMMOIO eAuHULEN
(ycnoBHas TOHHA) NpuBeAEHHOW MacChl 3arpAs-
HAIOLLMX BellecTs, pyb./ycna. T; K3 — Koadpduum-
€HT 3KOJIOTMYECKOMN CUTYaLMMN N SKONOTUYECKOM
3HAYMMOCTM COCTOAHUA BOAHbIX OOBEKTOB MO
6acceiHam OCHOBHbIX pek; Mn — npueBeaeHHas
Macca rogoBoro cbpoca npumecei AaHHbIM UC-
TOYHMKOM (ycn. T/roa), paccumTbiBaeTcs Mo
dopmyne

Mn=me k>

roe m— obuwan macca rogosoro copoca
NPMMECU UCTOYHUKOM, T/rod; ka — Koadpduum-
€HT 3KO/I0r0-3KOHOMMYECKOM OMACHOCTM, paB-
Hbi 1/NAKp.X.

Ona 6GaccerHa p. O6u ucnonbayoTca
cneayowme TabanyHble gaHHble: Y, = 7480, K3
= 1.02 (BpemeHHan meToauKa..., 1999).

Pe3ynbTathbl

Tak Kak BO Bpems CHErotasHus Tajble
BOZbl HANPAMYIO NOMNAZAOT B BOAHbIE OOBHEKTI,
TO A/1A OLEHKM KauecTBa CHEXKHOro MOKPOBaA Mbl
MCNONb30Ba/IM  HOPMATUBbI, YCTAHOB/IEHHbIE
ANs NpUpoaHbIX BoA. B Tabn. 1 npeacraBneHbl
pe3ynbTaTbl aHa/IM3a rOPOACKOrO CHEXHOrO MNo-
KpOBa B CPAaBHEHWW C HOPMATMBaMW ANA BOA-
HbIX O6BbEKTOB PbIOOXO3ANCTBEHHOIO Ha3Haye-
Hua (NOKp.x), kKoTopbiMn sBnaeTca p. Obb 1 ee
NpUTOKK nepsoro (p. bapHaynka) 1 BToporo (p.
MuBoBapKa) nopsaaka. Tak Kak Ans TakMx MOKa-
3aTtenen, Kak netyune peHonbl u XMK, He cyule-
CTBYeT pPblbOX03ANCTBEHHbIX HOPMATUBOB, TO
ONA VX OLLEHKM Mbl UCMONb30BA/IM 3HAYEHMUA,
onpefeneHHble TMrmeHn4Yeckummn TpebosaHuA-
MW K NOBEPXHOCTHbIM BOAAM M BOAHbIM 0ObeK-
TaM X03ANCTBEHHO-MUTLEBOrO U KOMMYHaNbHO-
6bITOBOro BOAOMO/1b30BAHMA.

B T1abn. 2 npeacrtaBneHbl pe3y/bTaThbl
onpeaeneHnsa 3arpAsHAOLWMX BELLECTB B CHe-
rooTBasiax, Ha KOTOpble B Te4YeHWe 3MMHEro
nepuoaa CBO3UTCA CHer C yauy, u gopor r. bap-
Hayna. [lna cpaBHeHuA B Tabn. 2 Takxke npea-
CTaBNeHbl CpeAHEeB3BELLEHHblEe 3HayeHuA 3a-
rPA3HSAOLWMX BELLECTB B Ta/I0OM BOAE rOpoACKO-
rO CHEXHOro MNOKPOBa, PacCYMTaHHble C MUC-
nonb3oBaHnem ¢opmynbl 1, U pbIBOXO3ANCT-
BEHHble HOPMaTMBbI 419 MPUPOAHbLIX BOA,
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Tabanua 1. KoHueHTpauua 3arpAsHAIOLLMX BELWECTB B Ta/I0 BOAE CHEXKHOIO NOKPOBa r. bapHayna (MapT

2015r.)
MNoKasatenb, mr/gm3 lopoackune ToukM oTbopa (cornacHo pwmc.) doH NAKp.x
1 2 3 4 5 9
HedTtenpoayktbl 0.051+0.007 0.021+0.006 0.029+0.004 0.058+0.008 0.048+0.006 <0.005 0.05

NeTtyune peHo-

0.002+0.001

0.00210.001 0.010+0.003 0.010+0.003 0.007+0.003 0.0010+0.0004 0.001*

Nibl
dopmanbgerng 0.11+0.03  0.09+0.03 0.04+0.01 0.06%£0.02 0.06x0.02 0.05+0.02 0.10
XMK 35+10 1715 1715 49+15 3611 1043 30**
HuTpaT-MoH 2.0+0.3 1.1£0.1 1.940.2 1.6£0.2 1.6£0.2 2.4+0.3 40
®dTOpPUA-NOH 0.20£0.03 0.21+0.03 0.17+0.02 0.07£0.02 0.14+0.02 0.040+0.005 0.75
Xnopua-voH 6.7+0.9 2.7+0.3 9.4+1.2 1.7£0.2 1.6£0.2 0.5+0.1 300
bpomung-moH 0.013+0.003 <0.001 0.004+0.001 < 0.001 <0.001 <0.001 1.35
Cynbdat-moH  3.7+0.5 2.5+0.3 4.6+0.6 4.0+0.5 3.5+0.4 2.4+0.3 100
docoart-noH 0.20+0.03  0.34+0.04 0.050+0.006 0.12+0.02 0.20£0.03 <0.05 0.15
HaTtpuii 3.310.1 1.35£0.04 4.110,1 0.82+0.04 0.90+0.06 0.10+0.01 120
Kanni 0.94+0.03 0.67+0.02 0.60+0.02 0.46+0.01 0.37£0.01 0.20£0.01 50
MarHui 0.86x0.04 0.61+0.03 1.67+0.04 0.42+0.02 0.20%#0.01 0.100+£0.005 40
Kanbumi 2.610.1 2.9+0.1 4.1+0.1 3.310.1 2.3+0.1 1.10+0.03 180
Mpumeyanue. * —TH 2.1.5.1315-03; ** — CanlMunH 2.1.5.980-00.
Tabnnua 2. KoHueHTpauma 3arpsasHAOLWMNX BELLECTB B TOPOACKUX CHErooTBasnax

CHerooTBasnbl (cornacHo puc.) CpedHee co-
MNoKasatenb, mr/gm3 6 6 ciee%%’ﬁis NAOKp.x

° Beg:;pprémnm ’ elfae;nF:(.MEap 8 beper p. 06w Kpose (CK o

¢opmyne 1)

HedTtenpoayKtbl 51+7 811 5.1+0.7 0.04 0.05
Netyuune deHonbl 0.0410.01 0.020£0.006 0.031+0.01 0.006 0.001*
dopmanbgerng, 0.5+£0.2 0.5£0.1 0.6+0.2 0.15 0.10
XMK 254438 267140 229434 30 30**
HuTpaT-noH 1.1+0.1 0.910.1 0.8+0.1 1.6 40
dTopna-noH 0.44+0.06 0.39+0.05 0.19+0.02 0.17 0.75
Xnopua-noH 573174 8901116 770£100 4,4 300
Bpomua-moH <0.001 <0.001 <0.001 0.004 1.35
CynbdaTt-moH 3945 1712 324 3.7 100
docoaTt-noH 2.4+0.3 0.24+0.03 2.5+0.3 0.2 0.15
HaTtpuii 384+10 598+16 510+13 2.1 120
Kanni 2.8+0.1 2.4+0.1 1.40+0.04 0.6 50
MarHui 1.33+0.03 1.05£0.02 2.75+0.06 0.75 40
Kanbumi 33+1 21+1 2611 3.1 180

Mpumeyanue. * —TH 2.1.5.1315-03; ** — CaHlnH 2.1.5.980-00.
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3Has  KOHUEHTPALMIO  3arpA3HAOLLNX
BeLLLeCTB B Ta/JION BOAE CHErooTBasoB, UX M/O-
Waab W BbICOTY, a TaKX¥e MNIOTHOCTb CHera,
MOXHO PaccymMTaTb OOLLYIO KOHLEHTPALMIO Op-
FAaHWUYECKUX U MUHEPA/IbHbIX BELLECTB B CHEMXK-
HOM Mmacce CHerooTBasioB WM TEM CaMbIM oOLe-
HUTb MaKCMMaNbHbIN 0H6BbEM NOANIOTAHTOB, NO-
CTYMMBLLUX U3 CHErOOTBAJIOB B PeKU, Ha beperax
KOTOPbIX OHW pacnosioxeHbl. Eciv npeHebpeyb
06beMOM UCMapUBLUENCA MAM BNUTaBLUENCA B
MOYBEHHbIM NOKPOB BOAbI U NMPUHATbL, YTO MOA-
HOe TasHWe CHEerooTBa/IOB NPOUCXOAMUT B Teye-

HUe ABYX-TpeX HeaeNb U 3aKaHYMBAETCA K KOH-
Ly anpens, To, pasfennB 3HaYeHUA coaepa-
HWIM 3arpA3HAIOLLNX BELLECTB B CHErooTBase Ha
0o6bem CTOKa BOAbl B peKe 3a anpesib, MOXHO
OLEHUTb, KaKyto J00aBKY K UCXOLHOM KOHLLEH-
TPaLuuMM BELLECTB B PEYHON BOAE MOryT AaTb Ta-
/ible BOAbl CHerooTBanos. Pe3ynbTaTbl BbINOA-
HEHHbIX pacyeToB npusBeaeHbl B Taba. 3. Ona
pacyetoB 06beMbl CpefHErof0BbIX CTOKOB BO-
Abl ana pek NMueosapka, bapHaynka n O6b bbin
B3aTbl U3 (Fanaxos, 2009).

Tabnunua 3. CogeprkaHue 3arpasHAOLLMX BELWECTB B CHEroOTBaaX M UX AOMNOJHUTENbHAA KOHUEHTpauus
B PeYHbIX BoAax, 06yc/0BAEHHAA NOCTYN/1eHMEeM TaNoro CHera co CHerooTeasios.

JononHutenbHaa KoHueHTpauua 3B, B peu-

lNokasaTensb Obujee coneparue e HbIX BOAax, Mr/n MARp.x,
CHerooTBane, T mr/n
p. lMnsoBapKa p. bapHaynka p. 0bb
NeTtyume dpeHonbl 0.003 0.9 x10-6 0.1x10-6 0.5x10-9 0.001*
HedTtenpoayKTol 2.5 1.2 0.1 0.4x10-3 0.05
dopmanbgermg, 0.05 0.01 0.002 0.8x10-5 0.1
XMK 26.4 5.7 0.9 0.004 30**
Xnopua-noH 77.0 13.0 2.6 0.01 300
Cynb¢daT-moH 3.1 0.9 0.1 0.4 x10-3 100
Hatpuit 51.5 8.7 1.7 0.008 120
Kanbuwnii 2.8 0.8 0.1 0.4 x10-3 180
docdat-noH 0.2 0.05 0.005 3x10-5 0.05

MpumeyaHue. * —H 2.1.5.1315-03; **— CaHluH 2.1.5.980-00.

Ob6cyxKpeHune

[aHHble Tabn. 1 nNokasbIBaloT, YTO U3 BCEX
onpeAensemblx MoKasaTenen npesbilleHNe
HOPMATMBHbIX 3HAaYE€HUM B CHErOBOM MOKPOBE
OTMEYEHO TOJIbKO ANna dpocdaT-MoHa U OpraHu-
YEeCKMX 3arpAsHAWMX BeLLecTs — HedTenpo-
AYKTOB, neTyumx ¢eHonos, popmanbaernaa u
Copr., onpegenaemoro no XIMK. Makcumanb-
Hble KOHLUeHTpauum HedTenpoayktoB mn XMK B
Tanon BOZE ropoAcKOro CHeXXHOro NOKPOBA On-
pegeneHbl B TO4Kax 1 u 4, pacnonoKeHHbIX
B6/M3M Hambonee 3arpyKeHHbIX TPAHCMOPTHbIX
maructpanen (np. JleHnHa, MaBNOBCKUIA TPAKT),
a TaKXKe B TOYKe 5 (y4acTOK YacTHOro cektopa c
neyYHbIM oTonseHnem). KoHLEHTpaUMA NeTyumnx
¢deHonos B npobax TanoM BoAbl FOPOACKOro
CHeXKHOro noKposa npesbiwaet MNAKK-6 n ¢o-
HOBOE 3HayeHWe KaK MMHMMYM B [Ba pasa. B
TOYKax 3 n 4 Habn[alTCA MAKCMMAJIbHblE

KOHLeHTpaummn, pasHble 10 MAKK-6. Mpu atom
no ¢popmanbaernay B ropoackon Yyepte Habto-
[aeTcA npeBblleHne TONbKO OTHOCUTE/NIbHO
$OHOBOro 3HayeHuA. YBenmyeHme KOHUEHTpa-
LUMA OpraHMYeCcKUX coeanHEeHUN OTHOCUTENbHO
($OHOBOW TOYKM, PACMONOKEHHOWN 33 FOPOAOM,
CBMAOETENbCTBYET O CYLLEeCTBEHHOM BK/aje aB-
TOTPAHCNOPTa U NEYHOro OTOMNIEHMA B 3arpAs-
HeHne atmocdepsbl r. bapHayna. Mo pesynbra-
TamM MUCCNef0BaHMA TaKXKe BbIABAEHO, YTO KOH-
LEHTPaUMM MUHEpasbHbIX COEAUHEHUA B TO-
POACKOM CHEXXHOM MOKPOBE HEe MpeBbiwatoT
NPUPOAOOXPAHHbIE HOPMATUBbI M HAXOZATCA
NmMbo Ha ypoBHe PpOHOBOro 3HayeHua, 1Mbo He-
3HauUTeNbHO Bbiwe. OAHAKO Takne mMuHepanb-
Hble COeAMHEHUA, KaK X1I0pua, HaTpusA, npume-
HAEeMble Ha FTOPOACKUX YINLAX B KaYecTBe aHTU-
rononeaHbix Cmecen, nNpeBbllWAloT (GOHOBbIE
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3HaYyeHuMA B AeCATKM pas3. Takmm obpasom, Ha-
WK UccnenoBaHMA NOKA3anu, YTo B LLE/IOM KOH-
LEHTPAUMA M3ydaeMbIX 3arpA3HAOLLMX BELLECTB
B Ta/ION BOAE CHEXHOro nokposa r. bapHayna
He CyLLeCTBEHHO MNPEBbLIWAET HOPMaTUBbI A/1A
NPUPOAHbIX BOA, NO3TOMY B npouecce CHero-
TafAHWA He HAHOCWUT OLLYTUMOrO Bpeaa 3KOJO-
MK BOAHbIX 06 bEKTOB.

NHaue obcTonT Aeno c 3arpA3HEHHbIM CHe-
rom, KOTOpPbIA BbIBO3AT Nocsie yOopKu gopor u
YL, ropoAa Ha CHErooTBasibl, PAacNOIOXKEHHblEe
Ha b6eperax MAW HEMOCPeACTBEHHO B pycne ro-
poAacKux pek MNMueoBapkKa, bapHaynka n O6b. U3
IUTEPATYPHbIX UCTOYHUKOB M3BECTHO, YTO CHer
B6/1M3M aBTOMOOW/IbHbBIX [0POr CyLLEeCTBEHHO
3arpA3HeH  OpraHWYeckKUMM  CoeauHEeHUAMMU
(PanyTa n agp., 2010; Kuoppamaki, 2014; Naby-
30Ba u ap., 2016). Ucxoas 13 gaHHbIX Taba. 2,
NPUOPUTETHBIMM  3arPA3HAIOWLMMKN  BeLLeCTBa-
MM, COAEPHKALMMMUCA B FOPOACKMX CHErooTBa-
Nax B KOHUEHTpauMAx, NpeBbIWaoWmx WUx
cpeaHue 3HayeHuA (CK) B rOPOACKOM CHEXHOM
nokpose 6onee yem B 100 pas, aBnstoTca Hed-
TENPOAYKTbI, XN10pUAbl U HaTpui. bonee yem B
10 pas 3arpAsHeHbl CHErooTBa/bl Cy/bdaTamu,
docdatamm n KanbLmem, BXOAALLMMM B KayecT-
Be AOMONHUTENbHOrO peareHTa B COCTaB MHO-
TMX aHTUrononeaHblx cmecen. MNpesbileHne no
OCTa/IbHbIM UCCIEAYEMbIM XMMUYECKMM BeLe-
ctBam 6bino HesHauuTesnbHbIM. OAHaKo, He-
CMOTPA Ha BbICOKME KOHUEHTpauuKM 3arpas-
HAIOLWNX BELLeCTB B CHErooTsasax, OLyTMMOro
Bpeaa ANA NOJIHOBOAHbIX PeK, TakMx Kak Obb,
OHM He NpeacCTaBAAT B CBA3M C BbICOKOW CTe-
neHbto pa3baBieHUs, B TO BpPemA KaK Ha Co-
CTOAHME MaNbIX FOPOACKUX PEK MOTryT OKasbl-
BaTb CyLLECTBEHHOE HeraTMBHOE BO3ZEeNCTBME.
TaK, Nno gaHHbIM Tabn. 3, cpean TUMUYHBIX TeX-
HOFeHHbIX 3arpAasHuTeneir ocoboe 3HayeHue
UMEeIT HepTenpoayKTbl, KOHLLEHTPAUUA KOTO-
pbix B Boge p. [MBOBapKM M3-3a TaAHUA CHEro-
OTBaNIOB MOXKeT NpeBblWwaTh 3Ha4YeHuA MNOKp.x B
20 pas3, a B p. bapHaynke B 2 pa3a. B nposeseH-
HbIX paHee WccnefoBaHUAX OblO NOKa3aHo,
YTO XapakTep pacnpeneneHusa yrnesofoponos
B NpupogHoM Boae p. bapHaynku B panoHe T.

BapHayna nossosseT caenatb BbiBOA, 06 UX aH-
TPONOreHHOW NPMpPoAe, @ OCHOBHOE MOCTynJe-
HUe HedTenpoAyKTOB B PEKY MPOUCXOAUT C BO-
[0COOPHON TEPPUTOPUN U UMEET MAKCUMAJIbHO
BbICOKME KOHUEHTPAUUW B MNepuoa, OCEHHEWN
MexeHn u nonosogpa (donmatoBa wm  ap.,
2002). Bcneactsme 3TOro OCHOBHbIMU UCTOYHU-
Kamu HedTenpoayKkTos B p. bapHaynke, B pan-
oHe r. bapHayna ABNAOTCA NMBHEBbIE U Tanble
BOAbI.

3Konornyecknn yuwepb BogHbIM pecypcam
B pavoHe r. bapHayna ot noctynaeHua HedTe-
NPOAYKTOB 3a Nepuof CHerotasHusa 6bin pac-
cymTaH no ¢popmyne 2 u coctasmn 381 480 Thbic.
pybnen.

3aknoyeHune

Bblno NOKa3aHO, YTO B LLE/IOM KOHLLEHTPa-
UMA M3y4aeMbIX 3arpAsHAOWMX BELWECTB B Ta-
O BOAE CHEXXHOro nokposa r. bapHayna He-
CYLLECTBEHHO MpPeBbIWAeT HOPMATUBbI ANA
NPUMPOAHbIX BOZA, MO3TOMY B MPOLLECCE CHEro-
TaAHWA HEe HAaHeceT OLLYTMMOrO Bpeaa 3KON0rmun
BOAHbIX 06beKkToB. B npobax Tanoit Boapl ro-
POACKUX CHErooTBasIOB MCC/eAyeMble KOMMO-
HeHTbl coaepKaTcs B 6onee BbICOKMX KOHLEH-
TpaLMAX, NPEBbILAOWMX HOPMATUBbI B AECAT-
KW, COTHM U TbiCAYM pa3. TemM He MeHee NoBepx-
HOCTHble BoAabl pek Obb, bapHaynka, MNuBoBap-
Ka He ucnbiTatoT 60/bWON TEXHOTeHHOM Ha-
rPY3KM Mo uccnegyembiM rokasaTensm B nepu-
Of, TAaAHUA CHErooTBasoB. MIcCKitoueHMe cocTaB-
NAT HePTeNPOAYKTbI, KOHLLEHTPALMA KOTOPbIX
B p. MMnBOBapKe 3a cyeT TaAHWA CHErooTBa/oOB
morkeT npesbiwatb NAKp.x B 20 pas, a B p. bap-
Hay/Ke — B 2 pa3a. JKO/IOrMYecKui yuepb ot
nocTynneHna HepTenpoayKToB B BOAHble 06b-
€KTbl B NEPMOA, CHEroTaAHUA MOMKET COCTaBNATb
6onee 300 000 TbicaY pybnen. B cBA3M c aTUm
pacnonoKeHne CHerooTBasioB Ha beperax nos-
HOBOAHbIX PEK, TaKMX Kak p. Obb, XOTb U Hexe-
NaTeNbHO, HO BO3MOXHO, B TO BpeMA KaK yCT-
POMCTBO CHEroBbIX CBaNOK Ha beperax uMaun B
pycne Masbix FOPOACKUX PEK HEAOMYCTUMO.
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JIOJTOBPEMEHHASI UBMEHUYMBOCTbD
CPOKOB MPWIETA U OTJIETA CEPOI CJIABKHA
(SYLVIA COMMUNIS) U 3SIBJIMKA (FRINGILLA
COELEBS) B IOr0O-BOCTOYHOM
MPUJIAJTIOXKBE

Ypumuena Canxm-Ilemepbypackuii 20Cy0apcmeenHblil YHUgepcumen,
AHHa AJIeKCcaHJIpPOBHA silver_elf@list.ru
KnrouesBble cnosa: AHHOTaLI,Mﬂ: B rogoBom LUUKME CEe30HHbIX ABIEHNIN nTnY, BblAENAKOT

HECKO/IbKO Yepeaytolmxca  G13MoN0rMUYEeCKUX COCTOSHUIA  OpraHu3Ma,
CMEHY U NPOAO/TIKUTE/ILHOCTb KOTOPbIX KOHTPO/IMPYIOT KaK 3HAOrEeHHbIe
daKTopbl, Tak W ¢aKTopbl BHeWHeN cpeabl. Y NTUL, M3MEHeHue

lop0BOM LKA NTUL,
cepasn cnaBKa

Sylvia communis MapamMeTpoB rOZI0BOrO LMK/ XapaKTepPU3YeT CEe30HHble  OTANYUA
3761MK MWIPALLMOHHOIO MoBeAeHMA BMAA B LEeOM. B cratbe npeactaBnieHbl
Fringilla coelebs pe3y/bTaTbl aHa/IM3a CPOKOB MpW/eTa U OT/IETa ABYX BUAOB — AA/IbHEC

MuUrpaHTa  (cepoii  cnaBkM) U BAMMKHEro  murpaHTa  (396/uKa).
WccnenoBaHue BbIMOIHEHO MO Pe3y/ibTaTaM MHOTOIETHETO MOHUTOPUHIA
CPOKOB MMIpauyuM NTvL, Ha J1agoKCKOM OPHMUTOIOTMYECKOM CTaHLMM.
Pe3ynbTatbl  UCCNEAOBaHMA  COMIACYHOTCA C  JAAHHbIMM - U3ydeHus
MUTPUPYIOLLIMX NTUL, B 3anagHoi EBpone. Mexrogosasa M3MeHYMBOCTb
[1aT NepBbIX 1 NOCNEAHMX PETMUCTPALIUIA CEPO CIaBKM MEHEE BbIparkeHa,
yem 6AMKHEro MurpaHTa — 316sMKa. Mo oboum Buaam 3a 40 net
Hab/IloAeHUIM NPOCNEXKEH TPeH, K bonee paHHeMy NPUAeTy B rHe3A0BYHO
yacTb apeana v 6osiee No3aHeMy OT/IETY C STOM TEPPUTOPUM, MPU STOM
CMeLLeHMe CPOKOB NpebbiBaHMA OKa3asI0Ch CTaTUCTUYECKU AOCTOBEPHbIM
n 6onee NPOAOMKUTENBHBIM Y 3A6/1MKa. B KOxkHOM Mpunagokbe obuias
NPOAO/IKUTENIBHOCTb NPEBbIBAHMA CEPOI CIAaBKM YBEIMUYMACH B CPEAHEM
Ha 8 aHeln, a 396mnKka — Ha 31 aeHb

© MNeTpo3aBOACKMIA rOCYAAPCTBEHHDBIN YHUBEPCUTET

CMELLIEHME CPOKOB MUrpaLmn

PeueHseHT: HO. C. PaBKMH
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BeepeHue

Moa, roAooBbIM  UMKAOM  CE30HHbIX
ABNEHUI NTUL, MNPUHATO MNOHMMATb CUCTEMY
reHeTUYECKN 3aKPENIEHHbIX U 3aKOHOMEpPHO
YyepenyoLmxca B TeyeHue rona
OU3NONOTNYECKMX COCTOSIHUIA OpraHM3ma, a
TaKXe 00yCnoBNAEHHbIX UMM MOBeAEHYECKMX
peakuMin U NPoLEeccoB: Pa3MHOXEHUS, POCTa,
PasBUTUA, JIMHBKN U muUrpauuii. B npupopae
OHMU CKOppPenmMpoBaHbl C  CEe30HHbIMMU
N3MEHEHUAMM cpeapl 0butaHus n
KOHTPO/INpYIOTCA KaK 3HAOreHHbIMU
daKTopamu, Tak M  (akTopamn BHeELWHeMn
cpeabl (Gwinner, 1968; Berthold, 1996;
HockoB, Pbimkesuy, 1988, 1989, 2008).
[JonroBpemeHHble  U3MEHeHWss  ro40BOro
UMKNQ NTUL, BO  MHOIMOM  CBfI3aHbl C
AVHAMUKOM  MWUIPALMOHHOIO  NOBeAeHUs,
MMEHHO MO3TOMY MUFPaUUM YA0OHbI U BaXKHbI
B W3YyYEHMM TOAO0BbIX LUWKIOB B LENOM.
CmelleHMe CPOKOB CE30HHbIX fABNEHUM U, B
YaCTHOCTW, AaTbl npuaeta M oTneTa NTul B
rHe3JoBYHO 4YacCTb apeana bONbLIMHCTBO
aBTOPOB CBA3bIBAIOT C peakuMen Buaa Ha
Habnogaemoe B HacTosLlee Bpems
noTensieHne KaMmaTa uYepe3 MNOBbIWEHUNE
cpeagHux Temnepatyp (Bairlein, Winkel, 2001;

Forchhammer et al.,, 2002; Cokonos,
FopaneHko, 2008). Mo AaNbHOCTU
nepeaBuUXKEHUI OT FHE340BOM 4YacTU apeana
A0 MeCT 3MMOBKM  MUTPUPYIOLWNX  NTUL,
pasgensalT  Ha  JaNbHUX U BAMMKHUX
murpaHToB. CKOpOCTb W3MEHEHUS CPOKOB
Ce30HHbIX ABNEHUN rogoBoro UMKNa
pasfinyaeTca Yy TaKuMX BMAOB: OAMNKHKeE
MUIFPaHTbl CKopee pearnpyoT Ha 6bonee

paHHee HacTynieHue BeCHbl, NOABAAACb Ha
rHe3A40BOM 4YacTU apeana paHblle YXKe B roj
notenneHua  (Bairlein, 2013). [danbHue
MWUIPaHTbl  pearupyloT Ha  noTenjeHue
KAMMaTa C 3anasgblBaHMeMm, B nocaeaylowmin
rog unu nosxe. O4HaKo y HEKOTOPbIX BUAOB U
Ha onpeaeNeHHbIX TEPPUTOPUAX USMEHEHUA B
CPOKaX CE30HHbIX ABNEHUIA HEe MNPOCNENKEHDI.
MPUYMHBLI  3TOTO KakK B  BMONOTMYECKUX
ocobeHHOCTAX BMAa, TaKk U B TOM, UTO
N3MEHEeHMEe KIMmaTa NPOoSABASAETCA Ha Pa3HbIX
yyacTKax nnaHeTbl HepaBHOMepPHO (AHaHWH,
2002; Bairlein, 2013). Mo 3ToM nNpUYUHE
HECOMHEHHbIN NHTEepec npeacrasnaer
nsyyeHne ¢eHoNormm pasHbIX BUAOB NTUL,
NPoBOAMMOE Ha OCHOBE  MHOTONETHUX
[aHHbIX, COOpPaHHbIX B pPasHbIX pPervoHax
CTpaHbl. HacTosuee uccnenoBaHne OCHOBAHO
Ha  pe3ynbTaTax  MOHMUTOPMHIA  CPOKOB

MUTPaLLMM NTUL, NPOBOAMMOrO Ha JTaf0XKCKOM
opHUTONOrMYeckon ctaHummn (panee J10C). B
HEM npuBeAEHbl pe3y/bTaTbl CPaBHEHUA
CPOKOB npwuaeta W oOTneTa [ABYX BUAOB:
[ANbHEro MMUrpaHTa — Cepol CNaBKU U
6NUKHEro murpaHTa — 3a61unkKa.

MaTepuanbi

N10C pacnonokeHa Ha Hro-BOCTOYHOM
6epery J1afoXCKOTO 0O3epa, Ha TeppuTopUM
HuxHe-CBupckoro npUpoLHOro
rocyaapcTBeHHOro 3anosegHuka (60°400 c.
w., 32°57@ B. A.). HabnwogeHna Ha J10C
HayaTtbl B 1969 r. KONNEKTUBOM OPHUTOJIOrOB
nog pykosoacteom I. A. Hockosa. ABTOp
ydyacteyeT B paborte craHummc 2012 .
MaTepuanbl ANA HACTOALLEro MccnefoBaHMA
nony4veHbl U3 baHka AaHHbIX JIOC, B KOTOpOM
B 3/1EKTPOHHOM BMAE XpaHUTca uHPopmauyma
o KO/NbLLEeBAHUM n NPUMMXMU3HEHHOM
obcnepoBaHuM nNTuy,. Ona nsyvyeHusa roaoBoro
UMKna cepoit cnaskm (Sylvia communis)
MCNONb30BaNN AaHHble 3a 1975-2014 rr.,
rogoBoro umkna 3abnuka (Fringilla coelebs) —
33 1972-2013 rr.

MeToapbl

Pernctpauma CpoOKOB MUrpauum Ha
N0oC ocylLecTsaseTca HECKONbKNMU
cnocobamm — nNOCPeACTBOM CTALMOHAPHbIX
CE30HHbIX  BM3yanbHbIX HabnwogeHun wu
nocpeacTsom OT/10BOB MWTPaHTOB
CTAaUMOHApPHbIMKM  HONbWMMKM  NOBYLIKAMMU
pbI6aUYMHCKOrO TMNA U ANHUAMM MNAYTUHHbIX
ceTen.

B KayecTse obobuatowen
XapPaKTEPUCTUKMU CE30HHbIX ABNEHMIA bbina
npuHATa obuwasn NPOAO/IKUTENbHOCTb

npebbiBaHUA BUAA HAa MecTe UccneaoBaHUM.
Ona ee onpeaeneHva yuyuTbiBaan  AaTtbl
perncTpaumm nepsbiX U NOCAeAHUX B3POCAbIX
nTUY, B TeKywem ce3oHe. B paboTtax gpyrux
aBTOPOB MNOKa3aHO, 4YTO pgaTa perucrpaumm
nepBor NTUUbl ABNAETCA  OOBEKTUBHbLIM
NMoKasaTesieM CPOKOB MpuaeTa B KOHKPETHbIN
ce3oH (Cokonos u agp., 1999; Sparks at al.,
2001). [Ana onpepeneHua patbl npuneta
y4nTbiBANMU Hanbonee paHHIO  AaTty
peructpauum ntuy, (Ucnonb3ya KaK AaHHble
BMU3ya/bHbIX HabMOAEHWUI, TaK U pe3yabTaThl
OT/NIOBOB), AaHAJIOTMYHO ANA  onpeaeneHun
patbl  oTneta — Haubonee  nNoO34HIONO
perucTpaumio NTuL, MHTepecylowero suaa. B
cny4yae, Korga ce3oHHble HabatogeHus Ha J10C
HAYMHANNCb NO3XE CpeaHUX AaT MNOABAEHMUA
BUOQ B pPErnoHe, AaHHble MO 3TOMYy roay
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M3biMann U3 aHanusa. Takxke cpaBHuBanu CTblogeHTa  NpoBOAMAM B Mporpamme
cpegHue patbl npuneta u otneta ntuy 3a  STATISTICA 10.

nepsoe n nocnegHee AecaTmneTns

HabnoaeHui (3a BblYETOM netr, Pe3synbrtaTthbl

HenoaxoAAaLmx ana aHanus3a). Mo pe3ynbTatam aHanmsa
AHanusmpyemble OAHHble nepBbIX M COPOKANEeTHMX HabnwaeHWn 3a rogoBbiM
NoCNeAHUX perncTpauMi nTuy, B CE30HEe UMKAOM cepoi cnaeku (Sylvia communis)
MMEIT HOPManbHOe pacnpegeneHrMe (No  YCTaHOB/NEHO, YTO CPOK nNpuaeta cepbix

Kputeputo Konmoroposa— CmupHOBa) y
oboux wuccneagyembix BuMAoB. OnpepeneHue

COOTBETCTBMA AAHHbIX HOpPManbHOMY
pacnpegeneHuto, perpeccUOoHHbIN n
KOPPENALUMOHHbIN  aHanu3bl, CpPaBHEHUE

AAHHbIX MO AecATUNETUAM MO KPUTEPUIO

CNaBoOK cmecTuaca kK bonee paHHen gate — C
15 maAa K 11 maAa, a CpoK oT/eTa NTUL 3TOro
BMAa — K bonee no3aHel gate — ¢ 7 ceHTAbpA
K 11 ceHTAbGpA (cpeaHune paTtbl 3a Nepuoabl C
1975 no 1985 r. 1 ¢ 2004 no 2014 r.) (puc. 1).

iZOKT 7
OKT
7 okt 4 *1 @2 y = 0.0892x + 42446
2 okT R? = 0.0223
27 ceH 4 &
Be) »* . u B
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Puc. 1. Cpoku npebbiBaHMA cepoli CnaBKKU B rHe340BOM YacTu apeana (B nepuoa c 1975 no 2015 r.):
1 — paTta nepBoi peructpauumn, 2 — aaTta nocieaHen perncrpaumm
Fig. 1. Terms of whitethroat staying in the breeding area (period 1975-2015):
1 —date of the first registration, 2 — date of the last registration

HabnogeHua 3a rogoBbiIM  LMKAOM
3a6nmka (Fringilla coelebs) nokasanu, uTto
CPOK npwuaeta NTUL, 3TOro BMAA TaKXkKe
cmecTuncs K bonee paHHen pate — c 19
anpena K 9 anpensn, a Cpok oTneta — K bonee
nosgHer pgate — ¢ 1 oktabpa K 22 okTAbpsA
(cpegHue patbl 3a nepuoabl ¢ 1972 no 1984 r.
n ¢ 2005 no 2013 r.) (puc. 2).

Mo kputepuio CTblOAEHTA CMeLLeHue
AaT npuneta M OTAeTa CepbiX CNAaBOK MNpu
CPaBHEHUW  YKa3aHHbIX  AECATUNETUA U
PerpeccMoHHan 3aBMCMMOCTb CPOKOB OT roaa
HabnoaeHM HeaocToBepPHbI (Tabn. 1).

CmelweHne pat npuneta 316aMKa no
Kputepuio CTbloAeHTa HeAOoCTOBEPHO, XOTA
BE/IMUYMHA KpuTepua B1M3Ka K KpUTUYECKOMY
YPOBHIO 3Hauumoctn (cm. Tabauuy). Ona
NPOBEPKM MOCYMUTaH Kputepuit MaHHa -—
YUTHMN, BeJINYMHA KOTOpOro  mnokKasaJsia
[OCTOBEpPHbIE pas3/iMumMa B AaTax NpuieTa 3a
nepsoe n nocneaHee necaTnneTus
HabnwoaeHnn (p= 0.02). CmeweHne paat
oTneTta 346/MKa NpPM CPaBHEHUM YKa3aHHbIX
aecatunetTuin no Kputepuio CTblOAeHTa U
perpeccMoHHan 3aBMCUMOCTb CPOKOB NpuaeTa
W OoTNeTa oT roga HabAeHUI 4O0CTOBEPHDI.
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Puc. 2. Cpoku npebbiBaHnA 396a1Ka Ha Tepputopun JIOC B nepuoa ¢ 1972 no 2013 r.:
1 — paTta nepBoi peructpauumn, 2 — aaTta nocieaHen perncrpaumm
Fig. 2. Terms of chaffinch staying in the breeding area (period 1972-2013):
1 —date of the first registration, 2 — date of the last registration

Tabnuua. 1.Pe3ynbTaThl CpaBHEHUA CPOKOB NpebbiBaHUA cepoit cnaBKu 1 3a6aMKa Ha JIOC

Table. The results of comparison of the terms of whitethroat and chaffinch staying in the area of the
Ladoga ornithological station

YpOBEHb 3HAYMMOCTH

CraHgapTHOE OTK/IOHEHUe
perpeccMoHHON 3aBUCUMOCTH

~ *
Kputepuin CrblogeHTa [aT OT CPeAHUX

npunet oTnet npunet oTnet npunet oTnet
Cepasd cnasBKa p=0.28 p=0.30 p=0.35 p=0.41 SD=6.9 SD=6.7
3261u1K p =0.07 p=0.04 p =0.02 p=0.01 SD=11.5 SD=224

MpumeyaHune. * — no Kputepuio CTblogeHTa CpaBHMBA/IM AaTbl NpuaeTa U OT/eTa 3a MNepBoe U
nocnefHee gecatunetTua HabawaeHnn (npunet: Ana cepoit cnasku 1975—-1985 rr., ana 3a6amnka 1972—
1984 rr.; otneT:gna cepon cnaskum 2004-2014rr., ans 3a6auMka 2005-2013rr.). B ocTanbHbIX

CNny4Yas aHa/IM3 NPOBOAUAM 33 BECb Nepunog HabatogeHUin.

O6bcyxpeHune

MerKrogoBas M3MEHYMBOCTb  AaT
nepBbiIX W MOCAEAHUX PerucTpaumnin cepbix
CNaBOK MeHee Bblpa)keHa, Yyem y 356/11KOB.
Takoe COOTHOLLEeHME CornacyeTcsa ¢ AaHHbIMU
nccnedoBaHuMii ntuy, B 3anagHon Espone,
KOTOpble MOKa3blBalOT, YTO W3MEHYMBOCTb
CPOKOB MpuaeTta 06bI4HO BbiWe Y BAMKHUX
MWIPAHTOB, HeXennm Yy  AanbHUX. ITO
CBA3bIBAIOT C TeM ¢GaKToM, YTO (pAYKTyauum
TemnepaTtyp Bbille B Hayasie BECHbl, Koraa
NPUNETaOT BAMMKHME MUTPaHTbl, @ K KOHLY
3TOro Ce3oHa rojaa, BO BpemA npuaeTa
[ANbHUX MWUTPAHTOB, TemnepaTypbl 0B6bIMHO
CTaHOBATCA cTabunbHbl (Sparks, Mason, 2001;
Cokonos, [lopaueHko, 2008). WHTepecHo
OTMETUTb, YTO NO BE/IMYNHE CTaHAAPTHOrO

OTK/IOHEHMA AaTbl NpuaeTa U OTAeTa CNaBOK
N3MEHSAIOTCA MO rogam NPUMepHO OAMHAKOBO
(cm. Tabanuy). Y 3561MKa U3MEHUYMBOCTb AaT
oTneta nNTUL, C THe340BOM TeppuTOpUM
Bblpa)eHa B [ABa pas3a Cu/ibHee, 4em pAat
npuneTa.

3aknouyeHue

Pe3ynbTatbl paboT noaTBEPXKAAOT paHee
BblAAB€HHble  TEeHAEHUMM B  U3IMEHEeHUU
CPOKOB ABJIEHUIM TrOAOBOrO UMKNAA NTUL C
Pa3HOM [anbHOCTbO Murpaumun. CmelleHue
CPOKOB npwuneta W OT/IeTa OKas3anocb
CTAaTUCTMYECKM  OoCToBepHbIM U bonee
NPOAO/IKUTENIbHBIM Y  BAMMKHEro MWUrpaHTa:
3a61MKM cTanu npunetaTb Ha 10 gHel paHbLue
W ynetatb Ha 21 geHb nosxe. [lna ganbHero
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MWrpaHTa — Cepoi CNaBKM — CTAaTUCTUYECKM
[IOCTOBEPHbIX M3MEHEHWUWA HE BbIIBNEHO.
OpHaKo cpaBHeHWe cpegHUX OaT NepBoMn U
nocneaHen pernctpauum nNTuu, 3a HadyanbHoe
M KOHeYHoe JecaTunetma  HabaogeHuin
MOKa3a/io, YTO cepble CIAaBKM CTasn npuaeTaTb

AEMOHCTPMPYIOT TpeHa, K 6onee paHHemy
npuneTy B rHe340BYH YacTb apeana u bonee
nosgHemy OT/NEeTYy C 3TOW TeppuUTopumn. Takum
obpasom, 3a 40 ner obuas
NPOAO/IKUTENbHOCTL NpebbiBaHUA BUAOB B
tOkHom  Tpunagoxbe  yBeandmnacb B

Ha 4 AHA paHble, a ynetatb — Ha 4 AHA cpegHem Ha 31 1 8 gHel COOTBETCTBEHHO.
nose. Ob6a MUTPUPYHOLLMX BMAa
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LONG-TERM VARIABILITY IN TERMS OF
ARRIVAL AND DEPARTURE OF WHITETHROAT
(SYLVIA COMMUNIS) AND CHAFFINCH
(FRINGILLA COELEBS) IN THE SOUTH-EAST OF
THE LAKE LADOGA

Uilnl\::‘SEVA Saint-Petersburg state university, silver _elf@list.ru
Key words: Summary: In the annual cycle of birds several changing

Annual cycle of birds
whitethroat

Sylvia communis
chaffinch

physiological states are marked out, and their duration is
controlled by endogenous and environmental factors. The change
in the annual cycle parameters influences the seasonal
differences in the migratory behavior of species as a whole. The

Fringilla coelebs
long-term dynamics in bird

results of the analysis of arrival and departure terms of two bird
species — long-distance migrant whitethroat (Sylvia communis)
and short-distance migrant chaffinch (Fringilla coelebs) — are
presented in this article. The research was based on the materials
of the long-term monitoring of migration terms at the Ladoga
ornithological station. The results of this research correlate to the
studies of birds in the Western Europe. Annual variability of the
first and last registration dates of the whitethroat is less
pronounced than the dates of short-distance migrant — chaffinch.
The both species have a trend to come earlier to the breeding
area and to fly away later from this territory. At the same time
the displacement of migration dates is significant and more long-
lasting for chaffinch. In general, whitethroats stay in the South-
East of the lake Ladoga on an average 8 days more, chaffinches —
31 days more (by the results of 40 years observation).
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AHHOTauma: OnpeaeneHne AMHAMUYECKUX XapPaKTEPUCTUK KOMMOHEHTOB
300M1aHKTOHa OHEMKCKOro 03epa B rOA0BOM LIMK/IE MPOM3BOAMIOCH Ha
OCHOBE CPeAHEMHOTO/IETHEN TPAEKTOPUM CE30HHOMN AMHAMMKM MNOKasaTe-
Neit. AHaM3 MOKa3asl, YTO XapaKTep Ce30HHbIX KPUBbIX OTPaMKaeT 0cobeH-
HOCTV 6VMONOTUM MPEACTABUTENIEN PAYKOBOMO M POTAaTOPHOTO 300M/IAHKTO-
Ha. MaKcMasibHble OTHOCUTE/IbHbIE CKOPOCTM NpUpocTa Bromacc cooT-
BETCTBYIOT CpeaHecyTouHbIM P/B-KoadpduupeHTam MaccoBbIX BUAOB pay-
KOB M KOJIOBPATOK. Temnepatypa BoAbl BAMAET Ha AMHAMMUYECKMe napa-

METPbI 300M/1TaHKTOHA BECHOM 60/1blLE, YeM B OCTa/IbHbIE CE30HDI.
© MeTpo3aBOACKNI rOCYAaPCTBEHHbINA YHUBEPCUTET

PeueHseHT: T. [1. 3HYEHKO
PeueH3eHT: H. M. KannHkumHa

MonyueHa: 23 anpena 2016 roga

BeepeHue

ANHaMUYeCcKMe XapaKTEPUCTUKU BHYT-
PUBOAOEMHbIX NPOLLECCOB onpeaenawTca
KaK BHYTPEHHUMM, HaANpPUMep CTPYKTypomn
coobuiects U buonornen BMAOB, TaK U BHEL-
HUMW MPUYMHAMM, B YACTHOCTU Temneparty-
poii. YcnoBus B OTKPLITOM KPYynMnHOM 03epe,
TaKoM Kak OHeXKCKoe, HeBOCMPOU3BOAUMbBI B
Masiblx 06bemax, Mo3ToMy MNPUXOAUTCA OnNuU-
pPaTbCA Ha AaHHble 3MMUPUYECKUX CbeMOK. K
COXaNeHuo, BPEeMeHHble paabl AaHHbIX NO
OTKPbLITOM 4acTM o3epa HeperynapHbl, T. e.
CbeMKM MPOBOAUNUCL B PA3INYHbIE CPOKU U
Ce30HHble ¢asbl roaoBoro Uukaa. Kpome To-
ro, He0H6X04MMO YYECTb TAKKe U MEXKIroA0BYHO
M3MEHUYMBOCTb TEMMNEPATYPHOrO pexmma W
CUHOMNTUYECKOMN CUTyaLUUM, BAUAIOLLYIO Ha CO-
CTOAAHME BOAHbIX COObLLECTB.

Ce30HHAA AMHaAMMKa abCOMOTHbLIX Mo-
KasaTenen 3o0onsaHKToHa OHeXCKoro o3epa,

MNopnucaHa K nevatu: 25 oktabpa 2016 roga

ero 4YMCcNeHHOCTn M buomaccbl onmcbiBanacb
MHorumum astopamu (MonueaHHan, 1950; Hu-
Konaes, 1972; CmunpHoBa, 1972; Capku, 2015).
B otaenbHble rogbl 66111 NpoBeAEHbI PacyeThbl
CKopocTU npupocta 6uomacchl (Kynmkosa,
1982; Kynukosa u ap., 1997), Ho aeTanmsauus
MX No BPeMeHM 6blna A0CTaTOYHO rpybon.
MoaobHblIe OUEHKU ABNAKTCA HEAO0CTAaTO4YHO
MHPOPMATUBHBIMWN, OCOBEHHO ANA BECEHHErO
nepuopaa, Korga ob6cTaHOBKa B NJaHKTOHE Me-
HAeTcA BecbMa bbicTpo. MNocTeneHHoe Hakon-
neHue gaHHbiXx ¢ 80-x rogos NpPoOLWIOro Beka
NO3BOJINNO BbIABUTb OCHOBHbIE 3aKOHOMeEp-
HOCTWM CE30HHbIX MPOLECCOB B MJAHKTOHE,
OUEHUTb WX MENKrogoBYyHd WU3MEHYMBOCTb U
nposectn $opmanmsaymio cpegHemMHOoroneT-
Hel TPaeKTopuKu ro4oBON LUKANYHOCTU NOKa-
3atenei. Bce 3To co3gano npeanocbinkn ans
OLUEHKWN OCHOBHbIX AMHAMMYECKNX XapaKTepu-
CTUK, T. €. CKOPOCTEN U3MEHEHMUA 0bunma m
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bnomaccbl 300NNaHKTOHA, a TaKX¥e BAUAHUA
Ha HUX TemnepaTypbl BOAbl, Peakuma Ha Ko-
TOPYIO BOAHbIX COObLLECTB SABNAETCA HEOAHO-
3HAaYHOM U C/IOXKHOMN.

AKTyanbHOCTb AaHHOW paboTbl CBsi3aHa
C HeoH6Xxo0AMMOCTbIO onpeaeneHnsa AuHaMu4ye-
CKMUX NapaMeTpOoB BHYTPUBOAOEMHbIX NpoLec-
COB B CBA3W C BO3MOMKHbIM BAUAHMEM HA HUX
KNMMATUYECKUX U3MeHeHU. OueHKn abco-
NOTHbIX U OTHOCUTENbHbIX CKOPOCTEN M3Me-
HeHua obunms n Buomacchbl NNAHKTOHA Tpe-
byloTCca Ana onpeneneHus PecypcHoro noTeH-
uMana o3epa, ero Tpoduyeckoro craTyca.
TakKe AMHAMMYECKMEe XapaKTepPUCTUKMU Heob-
XOAMMbI ANA CO3J4aHUA MMUTALUMOHHbLIX MO-
aenen n paspaboTkM NPorHo3os GYHKUUOHMK-
pOBaHWA BOAHbIX COObLLECTB 03€pa B YCNOBU-
AX U3MeHeHusa Knumarta (Ladoga and Onego...,
2010).

Lenbto paboTbl ABNsieTCA aHaNn3 cpea-
HEMHOFONIETHUX AWMHAMMUYECKUX XapaKTepwu-
CTUK Menarnyeckoro 300n1aHKToHa OHeMCKo-
ro o3epa B CE30HHOM LUK/IE.

cepeguHbl 80-X rogoB MPOLWIOrO BeKa A0
2015 r. BkAOYUTENbHO. [laHHble O0TOMpanmcb
cetblo [eamM u obpabaTbiBanUCb MO CTaH-
AAPTHbIM MeToanKam (MeTtoanueckme peko-
MeHaauuu..., 1984). Bca nHbopmauyma bbina
opraHusoBaHa B basbl gaHHbIx (Capku, Kyau-
KoBa, 2012; Capku u ap., 2015). Ona paboTbl
66111 BbIOpaHbl CTaHUWM U3 LLEeHTPasIbHOM WM
rnybokoBoAHOM YacTn OHeXKcKoro o3epa (n =
60).

MeTtoabl

[ns BbluMCNEHNA abBCONOTHBIX U OTHO-
CUTE/NIbHbIX CKOPOCTEN M3MEHEHMUA BEMYUH
Heobxoanmo 6bl10 onpeaennTb TPAEKTOPUIO
CpeaHEMHOroNeTHeN AWHAMMKM BEJIMUYUH U
npeacTaBuUTb €e B BUAE HENpepbiBHON YyHK-
unun. OnpeaeneHve ¢Gopmbl TPaEKTOpPUMU ce-
30HHOTO W3MEHEHWs BEe/NYMH NPOU3BOAU-
JIOCb C MOMOLLbIO MOANPULMPOBAHHOIO Me-
TOZa CKOMb3AIWMX CPEeAHUX C warom B 7 ane-
meHTOB (Capkn, 2013a). Ana 6onee TOYHOro
onucaHua ¢opmbl KpUBOM NPOU3BOANNACH
annpoKCMMaUMAa TPAEeKTOPUM C  MOMOLLbIO

Martepuanbi PEerpeccMoHHOro metToaa MMHUMMU3ALMM OPTO-
PaboTa ocHOBaHa Ha AaHHbIX CETHbIX FOHa/bHbIX paccToaHnin (CApKKM, YucTakos,
yNI0BOB 300MNNaHKTOHa OHexkckoro o3epa ¢ 2013) (puc. 1).
12 B rim?
10 -
8
N
: f
4 .
2 4
0
210 240 270 300 330
CYTHM
] =2 —3

Puc. 1. Ce30HHOE M3MeHEeHNe BUOMACChl PAYKOBOrO NAHKTOHA B LLEHTPaSIbHOM U Fy6OKOBOAHOM
palioHax o3epa: 1 —amnupuyeckne gaHHble, 2 — KPUBas, CrIAXKEHHAA CKONb3ALLMMM CpeaHUMM, 3 — annpokK-
cUMauma
Fig. 1. Seasonal changing of crustacean biomass in the central and deepwater part of the lake: 1 -

empirical data, 2 — curve smoothed by moving averages, 3 —approximate function

C nomoublo GyHKUMKM BblIM onpeae-
NeHbl CpeAHEeMHOroseTHUe BenuduHbl buo-
MacCbl 300M/TaHKTOHA W ero rpynn Ha Kaxable
CYTKW BereTauMoHHOro nepuoaa.

ABCONIOTHbIE CYTOYHbIE CKOPOCTU W3-
MeHeHMa Buomacc onpeaensnnch Kak

v =bi — bi-1.

OTHOCUTENbHbIE CKOpoOCTH n3meHe-
HUA

a = (bi — bi-1)/( bi + bi-1)*0.5,

rae bi u bi-1 — BennumHbl AByX no-
cnefoBaTeNibHbIX CYTOK.
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Pe3synbTatbl

C 1Mcnonb3oBaHMEM anMNPOKCUMALMOH-
HOM YHKUMM Bblna paccumTaHa CpeaHEeMHO-
ronetHAA Ce30HHaA AWHaMMUKa bnomacchl

300M/1aHKTOHA M ero rpynn (PaykoBOro u po-
TAaTOPHOrO MJIAaHKTOHA), @ TaKXe BblYUC/EHbI
abcontoTHbIe U OTHOCUTE/IbHbIE CKOPOCTU U3-
MeHeHUs nx bruomacchl (puc. 2).

10 = B, rim?
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Puc. 2. TpaeKkTopuu ce30HHOM AMHaMMNKM Bruomacc (A), abCONOTHBIX CYyTOUHbIX (B) M OTHOCUTENbHbIX

(B) ckopocTeit nsmeHeHmsa buomacchl pavkosoro (1) u potatopHoro (2) nnaHktoHa (B, r/m2)

Fig. 2. Trajectories of seasonal dynamics of biomass (A), absolute daily rate (B) and relative rate (B)
of crustacean (1) and rotarian (2) plankton biomass changes (B, g/m2)

Cyna no TpaekTopuMam U3MeHeHuA
6uomacc, AMHAMMKA PAYKOBOro WM KONOBPaA-
TOYHOro NNAHKTOHA pa3/inYaeTca Kak no ab-
CONIOTHbIM 3HAYeHUAM, Tak M no ¢asam ce-
30HHOTO UMKAa. TaK, abCcoNtOTHble MaKCMmy-
Mbl BMOMACC MX HAcTynatoT B pa3Hoe Bpemsa U
pa3HeceHbl Ha 10 cyTok. MakcumanbHble cy-
TOYHble NPMpPOCTbl Bomacc ana obeunx rpynn
OTMEYatoTCA CUHXPOHHO Ha 195-e cyTku, T. e.

Ha cepeauHy uonA. VMIMeHHO B 3TOT Nepuop,
OTMEYalTCA ONTUMaNbHble Tpopuyeckme yc-
NIOBUA ANA POCTa KOMIOBPATOK U MaKCMManb-
Hble BE/IMYNHbI NePBUYHOM NpoayKummn (Teka-
HoBa, Capku, 2015). B aTOT nepuoa npoucxo-
OVT aKTMBHbIA Mporpes BoAbl. Temnepartypa
NoBepPXHOCTHbIX cnoes gocturaet 10 °C, u Ha-
YnmHaeTca nepuog «buonornyeckoro neta»
(puc. 3).
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Puc. 3. OTHocUTeNbHblE CKOPOCTU NpUpocTa buomacc paukoBoro (1) n potaTopHoro (2) nnaHKToHa U
Temnepartypa nosepxHocTHoro (0.5 m) cnos Boabl. CTpesikamn oTMeYeHbl MaKCMMa/ibHble 3HaYEHMA CKOPO-
cTein
Fig. 3. Relative rates of crustacean (1) and rotarian (2) biomass vs. temperature of surface water

layer (0.5 m). The arrows indicate maximum rates

3aTem KO/IM4ecTBO KOJIOBPATOK HBbICTpO
YMeHbLUAeTCA, NpuU OAHOBPEMEHHOM pOCTe
A0/IN BETBUCTOYCbIX PAYKOB, UX TPODUYECKMX
KOHKypeHTOoB. MaKkcMmanbHble buomaccel gna
300MNAHKTOHA OTMEYAKTCA B KOHLEe uiona —
Hayane asrycta. CmeHa COOTHOLIEHWA OCHOB-
HbIX FPynn 300MNNaHKTOHA (BecnoHorve, BeT-
BMCTOYCble U KOJIOBPATKM) ABNSAETCA YETKMM
WHAMKATOPOM  (PEHONOrMYECKMX  CE30HHbIX
¢a3 B nenarnanu ozepa (Capku, 20136).

Bonbwaa 4YacTb NpoOLLEcCcOB B BOAHbIX
CUCTEMAx 3aBUCUT OT TemnepaTypobl. Ho cTe-
neHb ee BAMAHUA Pa3/IMYaeTCcA MO Ce30HaM.
Tak, BeCHOM OHa sABAAETCA onpeaenatowmm m
NIMMUTUPYIOWMM PAKTOPOM, B TO BpeMa Kak
NIETOM M OCEHbIO ee BANAHUE YMEHbLLAETCA.

AHann3npya COOTHOLIEHME U3MEHEHUM
OTHOCUTENbHbIX CKOPOCTEM WMAN MHTEHCUBHO-
CTM NpupocTa BUomacc U TemnepaTypbl, MOXK-
HO OTMEeTUTb, YTO B BECEHHMW Mepuos, CKopo-
CTM PaACTyT NPOMOPUMOHANbHO POCTy Temne-
patypbl (cm. puc. 3). B ocTtanbHble nepuoabl
npsmoe BAMAHME TemnepaTypHoro d¢akropa
He npocnexumBaetca. CHUKeHMe NoKasaTenemn
oceHbto obycnosneHo cKopee 6Huonormye-
CKMMM CBOMCTBAMM MONyNsALMIA (NOArOTOBKOWM
K 3UMe), 4Yem MNpPsSMbIM BO34ENCTBUEM Temne-
paTypbl. Takum obpasom, Temnepatypa BoOAbl
onpeaensaeT CKOPOCTM NpupocToB Buomacc u
KONMYECTBO MJIAHKTOHA TO/IbKO B BECEHHWN
nepuod. lNpuU KAMMATUYECKUX M3MEHEHMUAX
MMEHHO CKOPOCTU U CPOKW MpOrpeBaHuA BO-
Abl 6yAyT OCHOBHbIM NPAMbIM PAKTOPOM He-

NnocpeACcTBEHHOIO BAMAHUA Ha 300MIAHKTOH.
ABCONIOTHbIE 3HAYEHMA YMCNEHHOCTU U Buo-
Maccbl 300M/1aHKTOHA byayT 3aBMCETb OT TEM-
nepaTypbl HE3HAYUTE/IbHO, T. K. OHM bosblue
3aBUCAT OT Tpoduyecko 06CTaHOBKM B 03epe
M XOPOLWIO afanTUPOBAHbl K MEXroAoBbiM ee
KonebaHusam.

O6cyxaeHune

ABCONIOTHblIE  3HAYeHMA buomaccol
300MNNAHKTOHA M CKOPOCTU €e W3MEHEHMUSs
3HAYMTENbHO KONeBNOTCA B CE30HHOM UMKIE.
EcnM  MaKcMmanbHble CYyTOYHble NPUPOCTbI
6uomacc 3aBuUCAT OT 0bUAMA 300MNAHKTOHA,
TO OTHOCUTE/IbHblE CKOPOCTM NPUPOCTa MOXK-
HO COOTHECTM C MOTEHLWNANIbHOM MNPOAYKTMB-
HOCTbIO BUA,0B, COCTABAAIOLLNX NAAHKTOH. Jna
KONOBPATOK OHW Bbllle, Yem A5 PayYKOBOro
nnaHkToHa (0.20 npotue 0.08), YTO XOpOLWO
obbsacHseTca 6uonornenn BuaoB. KopoTkue
YKM3HEHHbIE UUK/bl KONOBPATOK U MapTeHore-
HeTMYecKuit cnocob pasmHoKeHUa obecneyu-
BalOT 60/s1ee BbICOKME CKOPOCTM NPUpPOCTa no-
nynAaumn u nx bromacchbl, Yem y paykoB, MHO-
rme M3 KOTOPbIX MMEIT AJINTe/IbHble CPOKMU
Pa3BUTMA M MOJIOBON CNOCO6 Pa3MHOMKEHMUA.
MonyyeHHble HaMW OTHOCUTE/IbHbIE CKOPOCTHU
n3ameHeHna bBuomacc COOTHOCATCA MO BeNu-
YMHaM co cpefHecyToYHbIMU P/B-
KoapdmumeHTamm  MaccoBbIX BUAOB  300-
NNIAHKTOHA, BbIYUCAEHHBIMW APYTMMU METO-
Aamu (Kynukosa u ap., 1997; Kynukosa, Cap-
Ku, 1999) (Tabnnua 1).
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MprMmeHeHWe meToda annpoKcumaumm
ANA BblUMCAEHUA AMHAMUYECKUX NMOKa3aTeen
AnA maccoBoro payvka Daphnia cristata Sars un3
KoHA0nocKol rybbl OHEXKCKOro 03epa TaKxe
NMOKa3aNo CXOACTBO WX BEAWYUH C AAHHbIMU
ANA NONYyNAUMM PavyKoB B HATYpPHbIX U Nabo-
PaTOPHbIX ycioBUAX. Kpome Toro, oHU nsme-
HANUCb B COOTBETCTBMU C TPOPUUYECKMMU U
TOKCMYECKMMM YCNOBUAMM cpeabl UX 0obuTa-
HuA (Capkn, KanmHkuHa, 2010).

TakMm 06pa3om, MOMKHO 3aK/JHUYUTD,
YTO CPeAHEMHOroNeTHAS TPAaeKToOpMA Ce30H-

HOro W3MeHeHWss 6Momaccbl 300MNAHKTOHA
HeceT B cebe MHOPMALMIO O ero NPoAyKLM-
OHHOM noTeHuMane. To, 4TO MaKCMManbHbIe
OTHOCUTE/IbHblE CKOPOCTM NMpUpPOCTa Bruomacc
COOTBETCTBYIOT MO BE/UYMHE €ro cpepHecy-
TOYHbIM P/B-Ko3dduumeHTam, euwe Tpebyet
cBOEro o6mbACHeHUA. MOXHO NpeanonoXKuUTb,
YTo B MNepuos MAKCMMANbHbIX MNPUPOCTOB
NPaKTUYECKN MONHOCTbIO peannsyeTcs NoTeH-
uman pocta coobuiecrtsa.

Tabnuua 1. CpeaHecyTouHble P/B-KoadduumeHTbl N UX KonebaHus Ans MacCcoBbIX BUAOB 300M/1aHKTOHA
B LLleHTpaibHOM pailoHe OHeXCcKoro o3epa

CpeaHecyTo4HbIn P/B-

Amnantypa KonebaHui cpegHecy-

Bua KO3bGULMEHT TOYHbIX P/B-Ko3dduumeHTOB no me-
cauam
Kellicottia longispina 0.213 0.082-0.274
Polyarthra dolychoptera 0.200 0.120-0.208
Eudiaptomus gracilis 0.069 0.004-0.077
Termocyclops oithonoides 0.100 0.035-0.130
Mesocyclops leuckarti 0.080 0.032-0.113
Daphnia cristata 0.080 0.025-0.109
Bosmina longispina 0.073 0.035-0.107

3aKknoueHue

CpeAHeMHOFOJ'IeTHﬂﬂ TPpaeKkTopna ce-
30HHOIO MNn3mMmeHeHunA 6MOMaCCbI 300MN/1aHKTO-
Ha HeceT WMHPOPMALMIO O ero NPOAYKLMOH-
HOM noTeHuunane, U no Hel MOMHO BblYUC-
NNTb AUMHAMUYECKUNE XaPaKTEPUCTUKN KaK BCe-
ro 300MNNaHKTOHA, TaK W ero rpynn. Makcu-
Ma/ibHaA MHTEHCUBHOCTb NpUpocTa buomacchl
300M/1IaHKTOHA M ero rpynn no sean4ymHam Co-
OTBETCTBYET WX  cpeAHecyToyHbim  P/B-

bubnunorpadpus

KoaddpuumeHtam. TemnepaTypa BoAgbl onpe-
AenseT CKopocTM npupocTa buomaccbl 300-
NNaHKTOHa B BECEeHHWI nepuod. MOXKHO
0XMAaTb, YTO NMPU KAMMATUYECKUX KoebaHu-
AX U3MEHATCA UMEHHO AMHAMWYECKME XapaK-
TEPUCTUKM BOAHbIX COOBLLECTB U CPOKKU Be-
CEHHEero nporpeBaHus Boabl 6yayT OCHOBHbIM
baKTOPOM BANAHUA HA 300M/TAHKTOH.
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Summary: The dynamic zooplankton characteristics in the annual
cycle were calculated based on the average year-to-year seasonal
dynamics trajectories. The analysis showed that the seasonal curves
reflect the biologycal features of the zooplankton groups:
Crustaceans and Rotarians. The maximum biomass growth rates of
the both groups were observed at the same time, approximately 195
days from the beginning of the year. In the both groups the biomass
peaks and zero growth rate were separated by 10 days. The
maximum intensity of biomass growth complies well with daily P / B-
coefficients of mass species of crustaceans and rotifers. It was shown
that water temperature influences the dynamic zooplankton

parameters stronger in the spring than in other seasons.
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AnekcaHap Bnagnmmposuy PromuH, 1940-e rr. (doTo 13 KHurm O. . Yepsayosoit, 2009)
Alexander V. Ryumin, 1940-s (photo from the book by Chervyatsova, 2009)

3umon 1959 r. HayyHbIX COTPYAHMK NepeaBurainucb MO TEMHbIM  ranepeam
balwKupcKkoro 3anosegHuKa AnekcaHap Kanosol newepbl, KOTOpas pacnonaranacb
Bnagumuposny ProMMH BMecTe € ABYyMA Ha Tepputopum byp3saHCKOro pawmoHa, Ha
MeCTHbIMM KUtenamm OCTOPOXHO peke benoi, Heganeko ot nocenka Uprusna.
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Xopowmnx 3snekTpuyeckux ¢GoHapen y HUX
Toraa ewe He 6b1/10, NO3TOMY OHM TALWMAK 33
coboi no 3emne, NOAHMMANM U CNYCKAAN NO
KaHaTaM, MPOTAaCKMBaAAM CKBO3b MPOXOAbl
6ONbWON  AKKYMYyNATOP  OT  KO/JIXO3HOTO
KombaiiHa. M BOT MX HAcTOM4YMBOCTb Oblna
BO3HarpakAeHa: Ha MOTO/IKe OAHOW U3
newep OHU yBuaenm nsobpaxeHue
nowagu... Notom 6binn ewe mnlobparkeHus
pa3HbIX 3Bepei, u ewe... B pesynbTtate 66110
OTKpbITO 60onee 170 nsobpaxkeHuin. dpyrumu
caoBamu, A. B. Promunny yAanoco
NOATBEPAUTL CBOK TEOPUIO O HANMYUM HA
lO)kHOM VYpane ueHTpa ManeonuTUYEecKom

KyNbTypbl.

3to 6bino, 6e3 npeyBennyeHUs,
OTKpbITUEe BeKa. K newepe oKasanocb
NPUBAEYEHO  OrPpOMHOE  BHMMaHWE  CO

CTOPOHbI COBETCKOrO M MWPOBOrO HAY4YHOro
coobwectBa. B  newepy  noTAHyAuCb
apxeosorM W TypucTbl CO BCEro cBeTa.
Mostomy Lynbran-Taw (mecTHoe HasBaHue
KanoBsoi newepbl) npeBpatuiacb B CBOErO
poga 6peHa bBawkupuu, a  AnekcaHap
Bnagumunposuy PoMUH cTan ogHUM U3
CaMbIX M3BECTHbIX W YyBarKaembIX J0L4eN B
pecnybnmke. K 100-netuto co AHA ero
poxaeHna B 2014 r. B bawkupum 6bina
n3gaHa KHUra o Hem, Npeanonaranocb gaxe
nocTpoUTb  MemMopuman B  €ro  4ecTb
(Apanbaesa, 2014). Npasaa, memopuan rnoka
NoCTPOUTb He yAaNocCb, HO OT 3TOro
nssectHoctb A. B. PlomnHa B bawkupuum He
YMEHbLINNAC.

06 AnekcaHgpe Bnagumuposuue
PiomMHe ecTb [0BOJIBHO MHOFO pPa3HoOro
MHGOPMALMOHHOrO MmaTtepuana. M Becb OH
TaK WAW MHaAye KacaeTcA TOW CTOPOHbI ero
XU3HU U 0eATeNbHOCTU, KOTOPAA CBfA3aHa C
KanoBon newepo M C HMM CaMUM KakK
nepBOOTKpbIBaTENIEM ranepem
NaneonUTUYECKOM }KUBOMUCH.

Ho AnekcaHgp Bnagnmunposuy PromnH
6bin 6uonorom. n 6ronorom
HeopAWHapHbIM. O6 3TON CTOPOHE ero }KXU3Hu
cobpaTb KaKylo-HUbyab 6onee unm meHee
BHATHYIO MHOOPMALMIO OKA3as0Cb HAMHOFO
cnoxHee. Tak CAy4Ynnocb, 4YTO OAWUH U3
aBTOpOB 3TOM  CcTaTb —  Bnagmmunp
AnekcaHgpoBuy YepauH — y3Han o6 A. B.
PioMmMHe coBepLlIEHHO C/ly4ailHO. 3aHUMAACH
Tepmobuonornen penTUAMn M 3BoaoLUEN
TepMOpPEeryasaunm y no3BOHOYHbIX }KUBOTHbIX,
B OAHOM W3 CTapbiX HaYy4YHbIX CTATEN OH
HEOXXNAAHHO HATKHY/ACA Ha YAMBUBLUYKD €ro
CCbiIAKY. 3T0 Oblna cTaTbd C BecbMa
MHTEPECHbIM W  CEepbe3HbiM Ha3BaHMEM:

«TemnepaTypHas YyBCTBUTENbHOCTb
NMO3BOHOYHbIX *KMBOTHbIX M BUONOrMYeckmi
NyTb NPOUCXOXKAEHUA TEMJOKPOBHbLIX GopM»
(PromuH, 1939), 0 KOTOPOW OH HMKOTAa paHee
HEe CAbIWan M CCbIIKM HA KOTOPYHO B HAy4YHOM
nnTtepatype [0 3TOro He BCTpevan. [da wu
dbammnuna astopa — A. B. PromnH — oKasanacb
eMy He3HaKOMoM. TaKoe HeoXunaaHHoe
OTKpbITME  NOC/Ae  MNOYTUM  COpOKa  neT
uccnefoBaHnii B aTon obnactu — cobbiTue
camo no cebe HeopauHapHoe. ABTop 6bin
3aMHTpPUroBaH M pewunn obasaTenbHO 3Ty
CTaTblO HAWTM U y3HaTb 4YTO-HMOYAb 06 A. B.
PromuHe.

HalTn cTaTbio OKasa/nocb HenpocTo,
NOCKO/NIbKY OHa 6bina onybamnkoBaHa B 1939 r.
He B KaKOM-TO M3BECTHOM }XYypHane, a B
COOpPHUMKEe HayyHbIX cTaTein cTyaeHToB MIY.
Ho 6ecnopsgoyHbie  BHayane  MNOWUCKMU
OKOHYMANUCb yaayHo. HalTu 3Ty nybamkaymto
nomorna Onbra AnekcaHaposHa JleoHTbEBA,
BTOPOM aBTOP HACTOAWEW CTaTbW, AOLEHT
Kadegpbl 6uoreorpadum reorpadpuyeckoro
¢dakynbteta MIY. Okasanocb, 4To AnekcaHgp
Bnagnmmposuy PromuH 6bin No pagy npuymnH
el XOpoLwo W3BEeCTeH M, Mano TOro, y Hee
HaxoguTCcA YacTb ero 6HGMonornyeckoro
apxmBa. Ycuauna obomx aBTOpOB 3TOM CTaTbM
06beAUHUAUCL B KeNaHWUM  HANOMHWUTb
buonoram 06 MX 3ameyaTeNbHOM, HO
3abblITOM Konsere, pacckasatb 06 3tom
APKOM M HEOPANHAPHOM YenoBeKe.

OrpomHyo nomoub B pabote Hapg
CTaTbe Mbl NOAYYMIN OT ele OfJHOro
coaBTOpa 3TOM CTaTbMu — COTPYAHULUbI
3anoBeHMKaA «lWynbran-Taw» Onbrm
AlkoBneBHbl YepBALOBON, KOTOpas ABMAACb

aBTOPOM-COCTaBUTENEM 3amevaTenbHOM
KHUrM 06 AnekcaHape Bnaaummunposuue
PiomuHe (YepsAauyosa, 2009), u3aaHHON,

npasga, Tupaxom scero 200 3aKk3emnaapos.
HekoTopble maTepuanbl 6Guorpapum A. B.
PIOMMHA M3 3TOM KHUTU Mbl UCNOJIb3OBANN B
Hawen obuwei crtatbe, a Onbre fAKoBNEBHE
Mbl Bblpa*Kaem OrpoMHyto 6a1arogapHoOCTb 3a
nomoLb.

CEMbA, AETCTBO U IOHOCTb

AnekcaHgp Bnagumwunposuy  PromunH
poaunnca 25 ceHtabps 1914 r. B r. OmcKe.

Ero otew Bnagumup BanepuaHoBuu
PiomuH oT6biBan B OMCKe CCbIKY KakK
NONUTMYECKN HebnaroHaaeXHbin. OH 6bin u3
CTapPUHHOrO pPYCCKOro ABOPAHCKOro poja
PtoMUHbIX 1 JleBaHAOBCKMX. ITOT pos 6bin B
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AanbHem poactee  C BecTy»keBbiMU-
PiomuHbimn. Cpean ero poAcCTBEHHMKOB
6b1an Takke KponoTKkuHbl. B poay PomMMHbIX
6bln0  Hemano u3obpeTaTenen, nAeEN
HEOPANHAPHO MbICNALLUX, CTPAHHbIX C TOYKMU
3peHuns Tpaguumii Toro BpemeHu. OrTel,
Bnagumunpa BanepuaHosBuya (T. e. pen
AnekcaHapa Bnagumuposuya) Toxe TAroTen
K  peBONOUMOHHbIM  unaeam. [pasaa,
cTpemneHna u agepa, u otua AnekcaHapa
Bnagumunposuya 6blAM Hanpas/ieHbl He Ha
PEBOJIIOLMOHHBIA NepeBopoT, a Honbwe Ha

npoceeLLeHne Hapoaa. Bragnummp
BanepnaHoBuMy 6bin  6AM30K C  CeEMbeN
M3BECTHOrO nucaTena-HapoaHWKa HuKonas
Hukonaesnya 3natoBpaTtckoro. Bnagumup

PIOMMH OKOHYMN XapbKOBCKUN MHXKEHEPHbIN
MHCTUTYT W CTan KPYMHbIM MHXEHEPOM-
cTpouTenem enesHblx A0por. Ero
nepebpacbiBain M3 O4HOMO Yrosika umnepum
B Apyroi. Tak oH uckonecmn scto Poccuto

g

Otey A. B. PromnHa Bnagummnp BanepmnaHosmy
PtomuH, 1940-e rr. (poTo us kHurum O. A.
Yepsawuosoit, 2009)

The father of A. V. Ryumin — Vladiimir V. Ryumin,
1940-s (photo from the book by Chervyatsova, 2009)

MaTtb AnekcaHgpa Bnagumuposuua
MNpacKkoBbA BuktopoBHa  Tesbe 6blna

NOTOMKOM PaHLY3CKUX ABOPAH, BexaBLimnx
B Poccuio Bo Bpema BenunKkon ¢ppaHuy3cKkomn
pesontounn. 3aecb oHM o0bpycenn. MoyTtn Bce
Tenbe  6blAM  MOPCKUMKU  oduuUepamMm,
cnyxunum B CeHaTte. Otey, MNpackoBbM, KaK U
PtoMUHBbI, He nsbexan yBNeYyeHus
PEBONOLMOHHBIMM  naeamun. 3a  cBOu
paguKanbHble B3rnAgbl OH Obln  AULWEH
oduLEpPCKOro 3BaHWUA, ABOPAHCTBA M ObIN
NPUroBOPEH CyAOM K CMEpTHOM KasHu. Ho
6narogapa BMELLATENbCTBY  BAMATE/IbHbIX
POACTBEHHMKOB 3TOT CYPOBbIN NPUroBop bbin
3aMeHEeH MOXM3HEHHOW CCbINKOW B AKYTULO.
Tam OH cowencsa ¢ AEeBYLKOM-AKYTKON, U Ha
cseT nosiBunacb MNpackosbsa. Ee nepenpasunu
Ha 6onbWwyl 3ema, M OHa nonana B
6€e30eTHYI0 CEMbI0  KYPCKMX aKTMBUCTOB
3eMCKOro ABuyKeHua. [eBylwKa noayymna
npekpacHoe o6pa3oBaHMe: OHA OKOHYMNA

CMONbHBIM  MHCTUTYT,  3aTem  BbiCcWMe
KeHckue Kypcbl B [eTtepbypre. B paHHel
IOHOCTM OHa Hanucana npousBepeHune
«ManeHbKum obopBbILW», KoTOopoe
nonb3oBanocb  Honbwum  ycnexom y
yntaTenemn

Martb A. B. PromunHa MNpackosba Tenbe-PromnHa c
cblHOM Hukonaem. Omck, 1914 r. (poTo 13 KHuru O.
. Yepsauosoii, 2009)

The mother of A. V. Ryumin Praskovya Telye-
Ryumina with the son Nikolay. Omsk, 1914 (photo
from the book by Chervyatsova, 2009)
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MHTEDECHO, 4yTO, CTaB B3pPOC/sbiM
YENOBEKOM, AneKcaHp,p Bnragmmnposuy
PloMMH ropaunca He CTONbKO CBOMMM

ABOPAHCKMMW KOPHAMMU, CKONIbKO POACTBOM C
AKyTamu. OH cyMTan, YTO MMEHHO 30B 3TOM
ApPEeBHEeN KPOBWU Bes ero Mo U3HWU 1 caenan

nyTewecTBeHHUKOM.
Bnagumup BanepuaHoBuy PromunH un
MNMpackoBsbA BuKkTopoBHa Tenbe

no3Hakomuauncb B Kypckoi rybepHum, rae Ha
KaKoe-TO BpeMs OKa3anacb cemba PrOMUHbBIX.
Y Bnagumupa un [lpackoBbu 6bl10 Tpoe
CblHOBEeW. WX cTapwuih CblH ymep B
MmnageH4yectse. CpegHuii cbiH Hukonan 6bin
«HAcToOAWMM»  PloMuMHBIM  —  ropauum,

BCMbINbYMBbLIM, 3abUAKOW U ApadvyHom. [pu
3TOM OH C YAOBONLCTBMEM YYWU/ICA MY3bIKE U
Hero

A3bIKY. Y 6b1K

dpaHLy3CcKoMy

6e3ycnoBHble UTepaTypHble cnocobHocTw.
OH ymep oT meHuHruTa B 1932 r. Maagwmm
6b1n Cawa. OH 6bln HEe Mo rofam cepbeseH U
3agymumB. B ero BHewHoCTM Hbl1O HEmano
OT AKYTCKMX npeakos. [la n B Xxapakrtepe
CKBO3MNA asunaTckas CAEPKAHHOCTD,
HabnoaaTenbHoCTb M BeccTpalwme. MNaBHbIM

ero  yBsneyeHnem B  getrctBe  Hbiau
Hacekomble, NTULbI, MbILKM W MpoYasn
XuBHOCTb. OTel, BbiNMcan emy «KK3Hb

XUBOTHbIX» Anbdpena bpama, M 3Ta KHUra
cTana ero Atobumol.

Bckope nocne poxaeHua  Cawwm
Bnagumunp BanepunaHosuy nosyynn
Ha3HayeHne B Kuprusumwo, B [luwnek

(BuwkKek). Tak 4yto paHHee petctBo Cawwm
npowsno B CpegHen Asunn.

Muuwnek, 1923 r. Cawa PromuH nepsbiit cnpasa (doTo u3 KHurm O. . Yepssauosoii, 2009)
Pishpek, 1923. Alexander Ryumin is the first from the right (photo from the book by Chervyatsova, 2009)

OH coBepwan noxoAabl B AaNbHue
KMPrM3ckne ceneHus, Habnogan 3a KU3HbIO
KOYEBHWKOB, 32 MNACyLWMMMUCA NOWaLbMW,
NtobUN cNywaTb NeCHM M PaccKasbl aKCaKanos.
MecTHble o4eHb 61aroCKAOHHO OTHOCUMAMUCH K
Ntob603HATENIbHOMY ManbyuKy, Yrowanu ero
H6opcokamu, Kyypaakom u aripaHom. B 1922 r.
otey, Cawwn oauH noexan B MOCKBY, 4TOObI
NoAroToBUTb NMepeesn Bcel cembu. ITM ABa
roga ero Matb C CEMEWCTBOM MpoXuna B
Kpbimy. Cala TaK CPOAHUACA C NPUPOAOH, YTO
Koraa cemba B 1924 r. nepebpanacb B
MoOCKBY, OH C TPYyAOM NMEepPeHOCUN FOPOACKYHO
¥M3Hb. BUAMMO, TOCKa MO BONbHOM Npupose
npusena pecatunetHero Cawy B 1926 r. B
KHOB3 — knyb toHbIx 6nonoroB MOCKOBCKOrO
3oonapka. Knybom  TOoraa  pykoBogun

6nectawmn 6monor, oxotosead, npodeccop U
TanaHTAMBbIN negaror MNetp AnekcaHapoBUY
MaHTendenb, KOTOPOro KpyXKOBLbl 3Ba/u
oapen Meten. Wypa POMMH OKasanca Tam
cambiM ManeHbKMm. Ho «pgaps Meta» cpasy
pacrno3Han B HeM HeOObIKHOBEHHbIE 3a4aTKM.

Mom  pykosoactBom  MaHTtendens
KPY*KKOBLLbI npuobpetanu HaBbIKM
NPaKTUYECKOM PaboTbl CO BCAKOM }KUBHOCTbIO,
CaMOCTOATE/IbHOTO 0by4eHus, YYUAUCH
3KCMepMMEHTUPOBATD, TBOPYECKMU
aHaNM3MpoBaTb CBOU HabaoaeHuA.

Mo pekomeHaauun Mantendens Lypa
PIOMMH U elle HECKO/NIbKO KPYXKKOBLEB
pabotann B [lyWKMHCKOM 3BEPOCOBXO3€ B
MyWKWHCKOM 3BEpPOCOBX03e B KayecTse
paboumnx no yxoay 3a coboAMMU N KyHULLAMMU.
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M.&. MaHTerdens, BAHX, 1954 T,

MeTp AnekcaHgposuy MaHTeldenb. 1950-e rr. (boTo 13 apxmBa Bepbl YanamHon)
Peter A. Manteifel. 1950-s. (photo from the archive of Vera Chaplina)

Cawa-Kiob3oBel, (cnpasa). Mocksa, 1928 r. Cawa PromMMH ¢ py4HOM CUHUYKOM- ranyKoiA.
(06a doTo 13 KHMrm O. A. Yepsayosoit, 2009) Mocksa, 1927 r.
Alexander (right) — the member of the Club of young Alexander Ryumin with the domesticated
biologists (both photos from the book domesticated chickadee. Moscow, 1928.

by Chervyatsova, 2009)
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Kio630BLUblI €3AMAN B 3KCNeanuuu u
BEIM TaM CamoCToATeNbHble HabnaeHua u
Hay4Hble paboTbl.

Skcnegmuma KKOB3a B darectaH, 1931 .
Cawa cnesa (poTo u3 kHuru O. f. Yepsauoson,
2009)

Expedition of the Club of the young
biologists to Dagestan, 1931. Alexander is on the left
(photo from the book by Chervyatsova, 2009)

Cawa PoOMWH O4YeHb WHTepecoBasncA
NnTepaTypor MO 300/10fMKM, 4acTo noceLlLan
NleHuHcKyto 6ubanoTeky. JleHWMHKa nocne
300MNapKa CTAHOBMUTCA €ro BTOPbIM AO0MOM.
Bnarogapa MaHTtendento Cawa PomuH
NO3HAKOMWUACA C TPYNMNOM CTapbiX Y4YEHbIX,
npeacTaBuUTeNIeN pPasHbIX OTPaCIen HayKw,

KOTOpble  CUAbHO  MNOBAMANM  Ha  €ro
pa3HOCTOPOHHee HayyHoe passBuTne. OH
YYMNCA B WIKONe-CeMUNeTKe, 3atem B

XMMWYECKOM TEXHUKYME, a NMOTOM MNOCTynua
Ha 6uodak MIY no cneumanbHOCTU «300N0Tr-
oxotoseg». bnarogapa KHOB3y wun csoum
peakum cnocobHoctam Cawa okoHumn MIY B
1936 r. coBcem HOHbIM, KOrga ero poBeCHUKH
TONbKO rOTOBUAUCH B CTYAEHTbI.

O ero paumnnome Xo4yeTca CKasaTb
ocobo. MaTtepuanbl ero AUNAOMHON PaboThbI
6bli onybNMKOBaHbI  HEMHOro  no3se
(PromuH, 1939, 1940). O6BbEM BbINOJIHEHHOM

paboTbl, rnybuHa aHanusa pesynbTaToB W
lwmMpoTa 0606LeHnn nopaawT
BoobpaxeHne. OH nNpoBesn  TUraHTCKYIO
3KCNepuUMeHTanbHyl0  paboTty, u3yuun U

obpaboTan 60nbwoON 06bEM MMEBLUMXCA Ha
TOT MOMEHT JINTePaATypPHbIX [AaHHbIX MO
Tepmoburonorum (TemnepaTtypHo
BbIHOC/IMBOCTMH, TeMnepaTypHbIM
NPeAnoYTEHUAM U APYTUM XapaKTEPUCTUKAM)
Yy BCEX KNAcCOB MO3BOHOYHbIX KMBOTHbIX, M
BCe 3TO — B OHTOreHese! [laneko He KarKaan
KaHAMAOATCKan ancceprauma MOXKeT
CPaBHUTLCA C TakKoh AunnomHon paboToii!

nﬂﬂlﬂll!l(li focyaapcmeennpii YnusepcHmen
BpoinYCK GHODAKA

Mo CACGLAAADHOCMA 300A0THA w HOPOOADTHS

Bbinyck 6uodaka My 1936 .
Graduates of biological faculty of MSU, 1936
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MNocne oKoH4yaHua MIY A. B. PiomuH
OCTancA Tam acnupaHTom. Nog, pyKoBoACTBOM
aKagemumka Mwuxaunna AneKkcaHgpoBsumya
MeH36upa oH paboTan rnaBHbIM 300/10rOM
boTaHu4yeckoro caga n roToBun
KaHOMOATCKYIO AnccepTrauuio.

Lo BoiHbl AnekcaHap Bnagnmmposuy
peryaapHo e3gun B 3Kcneguuuun. Ewe
Klo63oBUem nobbiBan Ha HOKHOM Ypane B
coctaBe 3skcneauumm AnekceAa HuKonaesuuya
CeBepuoBa. ITOT Kpan CcTan Ans Hero
obetoBaHHOM 3emnenn. C Tex nop OH
NOCTOAHHO TyAa cTpemunca. PiomuH 6biBan
Takxe Ha KaBkase 1 B CpegHel Asun.

AneKkcaHgp POMMH K TOMYy BpemeHu
npespaTUACA W3 MOAYANMBOrO, 3aMKHYTOrO
MasibiMKa B KOMMAHEMUCKOro U OCTPOYMHOrO
toHowy. KKOB3 n npodeccopa Bocnutanu B
HEM HEUCTPebMMYIO Kakay obleHua w
Hay4YyHOro cnopa. Bckope OH Hawen BOUCTUHY
POACTBEHHYIO Aywy — ManeoHTonora W
ocHoBaTtena TadoHoMMM MBaHa AHTOHOBMYA
EdpemoBa, KoTopbI YacTo npurnawan Cawy B
cBou aKkcneamuuu. Ho TAxenaa 6onesHb
BblHyAMNa MBaHa AHTOHOBMYA MNpPEKPaTUTb
3KCNeANUMOHHYO paboTy u B panbHenwem
cTaTb  nucatenem-¢paHTacTom. B cBoem
N3BECTHOM NpousBeaeHun «Jlessne HGpPUTBLI» Muxann Anekcanaposuy MeHs6up
MNBaH AHTOHOBMY EdpemoB npugan yeptol A. Michael A. Menzbir
PIOMMHA HECKONBbKUM repoam.

NBaH AHTOHOBUY Edpemos Anekcei Hukonaesny CeBepuoBs
Ivan A. Efremov Alexey N. Severtsov
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BecHolt 1945 r. PtomnH no3Hakomuaca ¢
M3BECTHbIM APXE0N0rOM M CreunuannucTom no
anoxam HeonuTa M OpOH3bl AnekcaHZpom
AkoBneBmyem bBprocoBbim (6paTom noaTa

Banepus bBplocoBa), C KOTOpbIM OHW B
KeHnurcbepre no pacnopsxeHuto CranuHa
MCKan No ropadYnum cneflam  AHTAPHYIO
KOMHarTy. n Edpemos, " bptocos

noaaepXmneann PlomMHa B ero TeoOpun O TOM,
4yTo Ha HOXKHOM Ypane AONXKEH CyWeCcTBOBaTb
OOMH U3  APEBHMX  0YAroB  Ky/AbTypbl
naneonura.

nAnekcaHgp Akosnesuny bptocos
Alexandre Ya. Bryusov

KananaaTckyto auccepTaymio
AneKkcaHgp Bnagumuposuy POMMH 3aWmTnn
nepea camor BorHOW. Ho 3awmTa He npowwna
rnagko. MHeHMA  yYeHbIX pPa3aenauch:
HEKOTOopble U3 HMUX CYMTANU, YTO AUcCcepTaLMA
BbIMO/JIHEHA Ha YPOBHE AOKTOPCKOM, a OAWH
ONMNOHEHT — YyTo paboTa «He cooTBeTCTByeT
OCHOBHOW JINHUM NapTUK», U T. N. Bpems 6bino
CNOXHOE, W 3TO «HEecoOTBETCTBME» MO0
AneKkcaHgpy BnagumupoBuyy o4YeHb A0POro
cTonTb. N ToNbKo nocsie BOMHbI, B 1948 r., no

npaAmomy PaCMoPAKEHUIO aKagemuKa
McTucnasa BceBonogosuua Kengpblwa
PIOMUHY MCKOMaa yyeHas cTeneHb bblna Bce-
TaKK NpPUCBOEHa. B 6ubnnoTteke

6uonornyeckoro ¢akynbteta MY mm. M. B.
JlomoHOCOBa XpaHuUTCcA Aaucceptauma A. B.
PiommHa nog HasBaHuem «CpaBHUTENbHOE
n3yyeHune TemnepaTypbl Tena n
TemnepaTypHOI YyBCTBUTE/IbHOCTU HEKOTOPbIX

MO3BOHOYHbIX KMBOTHbIX», BbIMOJHEHHAA MOA,
pykoBoacteBom . A, MaHTtendens wu
patnpyeman 1940r.

BOMHA
AnekcaHgp Bnagumuposud  PromuH

npowen BCO BOWHY, HayaB C pPAgOBOro M
OKOHYMB NOANONKOBHUKOM. OH NIMYHO BOAMN B

TbINl K HemMuam passearpynnbl, KoTopble
06bl4HO BO3BpaLWanmcb 6e3 notepb. Momorana
emy, BMAMMO, npeKkpacHasn nonesas,
3KCNeANLMOHHAsA NoAroToBKa. Conpatbl

TAHY/INCb K HEMY, NOACO3HATENIbHO yraablBas B
KOMaHAMpe TaZIMCMaH yaaun. 3a [JHeNPOBCKYO
onepauuio KOMaHAMp NonKa npeacrtasun A. B.
PiommHa Ha npucBoeHue 3BaHMA [eposA
Cosetckoro Coto3a. HoO BOEHHble YMHOBHUKM,
COCMaBWMCb Ha TO, 4TO nMpeacTaBAeHUE
0bOpPMIEHO HEMNPaBUAbHO M «4YTO 3TO 33
PtoMuH, BbICKOYKaA KaKOW-TO, Mbl,
npodeccnmoHanbHble BOEHHbIE, @ O HeM,
LUTAaTCKOM, CTO/IbKO Pa3HbIX C/IYXOB KPYrOM...».

B  pesynbtate  HMKAKOro  3BaHMA  OH,
eCTeCTBEHHO, He NOoayYU.
B BeHrpyn oOH nonyunn Taxenoe

¢docdopHOe oOTpaB/eHMEe, a B CAMOM KOHLeE
BOWMHbI — 8 mam 9 maa 1945 roma — nop
KeHurcbeprom AnekcaHap Bnagumuposuy
6bl1  paHeH (NoBpeXAeHO  KOJIEHO) MU
KOHTYyXXeH. OH BbIHYXAeH 6bln  NOKWUHYTb
MNpyccmio M OTNPaBUTLCA Ha JleyeHue B
Mocksy. Bpaun ogHO3HAYHO NPUTOBOPUAM €O
K uWHBanngHoctu. Ho Hago 6bi10  3HaTb
PtomnHa! OH He mor € 3TUM cMmupuUTbcA. Havan
aKTMBHO TPEHMPOBATbCA, XOTA 3TU 3aHATUA
CONPOBOXAANNUCb My4YuUTENBHBIMK 6onamu. Co
BpemeHem OH CymMen BOCCTAaHOBUTbLCA W
NPOAO/IKUA  3KCMeAUUMOHHYD paboty B
Kapenmn mn CpeagHell A3un, XOTA OTrONOCKM
GpPOHTOBbLIX TPaBM OLLyLWAN BCHO XM3Hb. B
MocKkBe OH MOCTOAHHO 3aHMMmanca berom,
npeoaoneBana e)eaAHEBHO MO  HECKOJ/bKy
KMNOMETPOB Mo apbaTckum nepeynkam. Mosxxke
3aHMMa/CA B TaHUEBaNbHbIX Knybax.
AneKkcaHgp BnagummpoBuy HUKOraga He
CTPeMUNCA K cnaBe, ObiN OYEHb CKPOMHbIM U,
BMAMMO, OT4acTK brarogapa 3STOMy He nonan B
CTannHcKMe narepsa. Xota B KIb ero He pas3
BbI3blBa/M 1 ponpawwusanu. Cnacanm ero
NPUPOAHan apTUCTUYHOCTb, obasaHMe 1 toMop.
OguH 13 cnepoBaTesied HECKO/IbKO 4acoB
becefoBan ¢ HAM U, HaKoHel, CKasan: «Mau,
napeHb, TBOE CYACTbe, YTO Tbl YyaAnK! A moxKeT
6bITb, Tbl MPOCTO TaKOM XUTPbIN? BO BCAKOM
cnyyae, elle pa3 nonageLbcs — CrHoto!»
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A. B. PtomuH. BoctouHas Mpyccus, man 1945 r
A. V. Ryumin. The East Prussia, May 1945

MOCNEBOEHHAA HN3Hb, PABOTA B
BALWKMPCKOM 3ANOBEAHUNKE
N UCTOPUNA OTKPbITUA A. B. POMWHbBIM
NAJTIEO/IUTUYECKOM }MBOMWUCK B KANIOBOW

MELLEPE

Mocne BOMHbI AnekcaHap
Bnagumuposmy  PlomuH  npenopgasan B
MoCKOBCKOM rocyAapCcTBEHHOM

neparornyeckom uHctutyte (MIMU) um. B. U.
NeHuHa, paboTtan B nabopatopuum ogHoro wms
MOCKOBCKUX MeauumHcknux HWUWN, 3atem B
cenbckoxosancteeHHom HUWN.  Hekotopoe
BpemAa OH npenogasan B benropogckom
negarorMyeckom WHCTUTYTE, a TaKXKe B
yHuBepcutete um. MNatpuca Jlymymbbl. Ho
OTOBCIOAY OH BbIHYXAeH Obin yxoauTb M3-3a
HEeCOOTBETCTBMA €ero  Hay4yHbIX B3rna40B
obwenpuHATLIM NapTUNHbIM HOpMaM,
4yecTHOCTM 1 cBobogontobuio.

C toHocTn A. B. PloMmnH MHTepecoBanca
ApeBHeNwen nctopuen YyesioBeYecTBa.
AHanusmpya W3BECTHble K TOMY BpPeMEHMU
MaTepuanbl, OH OTPULLAN MPUHATYIO BO BCEM
MUpe TOYKY 3peHnmAa O TOoMmM, u4YTO BCe
apTtedaKTbl, CBA3aHHblE C CyLW,EeCTBOBAHMEM
nepBobbITHOrO YenoBeKa, HAXOAATCA TONbKO B
3anagHou EBpone. OH npuwen K BbiBOAY, YTO

A. B. PIoMUWH B rofpl BOMHbI
A. V. Ryumin during the Il World war years

NaneonnuTUYecKas KynbTypa [AO/KHA Obina
Pa3BMBATbLCA B HECKO/IbKMX pernoHax. OgHum
N3 TaKMX PErMoHOB OH cumTan KxHbIM Ypan.
NUHTepec K HOXKHOMY Ypany, U KOHKPeTHO K
byp3aHcKkomy parony Bawknpun,
nccneposaTtensb NCnbITbIBaN ewe o
foHOWeCTBa, CTYAEHTOM OH nobbiBan B 3TUX
Kpasax ¢ akcneanumen C. A. CeepueBa. Yxe
Torga 6bl10 M3BECTHO, YTO JIEAHUK A0 3TUX
MeCcT He pgoxoawun, XxpebTbl  HaAeXHOo
3aWMLWLANN MECTHOCTb OT XOJIOAHbIX BETPOB.
YyeHbIn caenan npeanonoXxeHue o}
BO3MOXHOCTU CyLLLECTBOBAHUA 34€Cb APEBHEN
KynbTypbl. Koraa B8 1958 r. 6bin obpasosaH
Mpunbenbckni dunnunan bawkunpckoro
3anosegHMKa (c 1986 r. — camocToATe IbHbIN
3anoBeAHUK «lUynbraH-Taw»), OH ¢ PagocCTbio

NPUHAN npeanoXeHne pabotatb B Hem
CTAapLWMM Hay4YHbIM COTPYAHMKOM.

B 3anosegHuke A. B. PiomunH
M3HAYa/IbHO pyKoBogmn KONNEKTMBOM
COTPYLHUKOB, KOTOpPbIN Ben Hay4HO-
nccnegoBaTeNibCKylo  paboty no  Teme:

«MUccnepoBaHne NpUpOAHbIX  NaHAWadTHO-
reorpaduyeckmx KM3HEHHbIX CUCTEM U Cpeabl
nx 0buTaHUAY. Kpome TOroO, noa
pykoBoactsom A. B. PiomnHa bGblna co3gaHa
nabopatopus noneBsom 3KoNormm n
6uodpmsnkn. Ho yxe B 1959 r. crapwmi
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Hay4YHbI COTPYAHWK, OPHUTONON, KaHauAaaT
6uonormyeckmx Hayk A. B. PromnH 3aHMmanca
B OCHOBHOM nsyyeHmem newep,
pacnonoxeHHbix B [lpubenbckom ¢unmane
3anoBegHWKA U ero OKPeCcTHOCTAX, FNaBHbIM
obpasom — Kanosoli newepsl.

To, 4To Npoun3owno ganble, He 6bI10
CNYYAaMHOCTbIO, a CTaNo  BOMJIOLWEHMEM
pe3ynbTaToB pa3paboTaHHOM AnekcaHApoOM
Bragumuposuyem ProMUHBbIM Hay4YyHOM
Teopun. 3aecb, Ha HOKHOM Ypane, 3umomn
1959 r. oH obHapyxun B newepe LUynbran-

Taw  (Kanoea) nepBble  KM306pakeHUA
YKMBOTHbIX, CAEMaHHble PYyKOW nepBOObITHOrO
yenoseKa. Ho cambim nepBbiM 6blN PUCYHOK
Nlowaamn, BbINONHEHHbIN KpacHOM oxpoi. OH
BOLWEN B MWCTOPUIO MMUPOBOM HAYKM KakK
«nowagb PromuHa». B pesynbtate A. B.
PIOMWH OTKpbIN LENyl rasieped PUCYHKOB
anoxu naneonuta (Ha TOT MOMeHT — 6bonee 50,
ceiyac yxe 6onee 170) n, Takum obpasom,
CTa/ NepBOOTKPbIBAaTENEM OAHOrO U3 LLEHTPOB
pa3BuUTUA ApeBHero 4yenoBekKa,
pacnonoXeHHoro Ha KOxHom Ypane.

MN306parxkeHune nowaam 13 Kanosow nelepbl, Ha3BaHHOE NO3XKe «10Laabio PrommHa

The image of the horse from the Kapova cave, later called «the Ryumin's horse»

Apyrve nsobpaxeHus us Kanosoli newiepsl

Other paintings from Kapova cave
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Kpome pUCYHKOB ¥KMBOTHbIX, B NeLepe
Wynbran-Taw 6b11K obHapyXeHbl
M300paKeHna  pasHbIX  FreOMeTPUYECKUX
ouryp. Ux cmbicn 1 HasHayeHWe A0 CUX Nop
HEMOHATHbl. PIOMWMH cyuTan, 4YTO 3TO He
NPOCTO CMMBO/bI, @ Bosee CNoXKHaA cuctema
3HAKOB, NPUBAMIKAIOLLAACA K MMCbMEHHOCTU.

B T A e

310 6bI10 OTKpbITME Beka! C Tex nop

KanoBa newepa npuobpena BCEMUPHYHO
M3BECTHOCTb, HOCWUT 3ac/y)KeHHOe 3BaHue
3HaYMMOro KY/IbTYPHO-UCTOPUYECKOTO

KOMMeKCa, aHANI0roB KOTOPOMY HeT BO BCeW
BoctouHoin Espone. Mewepa Lynbran-Taw
O6blna BKAKOYEHA B CNUMCOK BcemupHoro
Hacnegma KOHECKO.

Mpodunb newepsl LUynbraH-Taw no 3apmMcoBkam AnekcaHapa PromuHa

Profile of the Shulgan-Tash cave on the drawings by Alexander Ryumin

AnekcaHap PromuH (BTOpOI1 cnipaBa) Co CBepANOBCKMMM TYPUCTaMM Noc/e crycka K MogzemHomy LLynbraHy

Alexander Ryumin (second from the right) with the Sverdlovsk tourists after descending to the Underground
Shulgan

310 6bIN10 OTKpbITME Beka! C Tex nop

KanoBa newepa npuobpena BCEMUPHYIO
M3BECTHOCTb, HOCWUT 3aCNy)KeHHOe 3BaHue
3HaYMmoro KY/1bTYPHO-UCTOPUYECKOTO

KOMIM/IEKCa, aHaN0roB KOTOPOMY HET BO BCEW
BoctouHon Espone. Mewepa Lynbran-Taw
O6blna  BKAOYEHA B CNUCOK BcemupHoro
Hacnegua KOHECKO.

310 6bIn Tpuymo yyeHoro! O cBoem
OTKPbITUM M CBOEN HAYYHOM MO3ULMKN OH CTan
paccKasblBaTb, OnNyb6/iMKOBaB pAg, CcTaTew
(cnncok nybnukauun PrommHa o Kanosow
newiepe, Kak M HEKOTOpble maTepuanbl O ero
pabote B  bBawKumpckom  3anoBeaHuKe,
npenocTaBfeH COTPYAHMKOM 3anoBefHMKA
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Onbroin AKoBneBHOM YepBALOBOW, KOTOPOW
Mbl Bblpakaem rnyboKyt Npu3HaTeIbHOCTb):

A. B. PtoMuH. [lpeBHENWININ XYAOKHUK
3emnu // BoKkpyr ceeTta. 1960. Ne 3.

A. B. PiomuH. TaltHa apesHero Ypana //
Bokpyr ceeTta. 1960. Ne 4.

A. B. PiomuH. lewepHaa XuUBONUCH
nosaHero naneonuta Ha KOxHom Ypane. 1961.

A. B. PtomuH. MepBOb6bITHLIA YenoBeK
Ha KOxkHom Ypane // Typuctckue Tponsbl. 1961.
KH. 4.

A. B. PiomuH. Cpean BeyHoro mpaka //
Bokpyr ceeTta. 1961. Ne 8.

A. B. PiomuH. OxoTHukM Kanosok
newepsbl // OXoTa M OXOTHWYbE XO3ANCTBO.
1961. Ne 8.

A. B. PiomnH. Kanosa newepa
(LWynbran-Taw). 1961.
A. V. Riumin. Tajemnice jaskini

(vmeetca y Hac anwb B BUAe PDF-konuu. 3T0
CTaTbA M3 YELWCKOro »KypHana, HO, K
COKaNeHMIo, N0 KONUKU He naeHTUuduumpyeTca
HU Ha3BaHWe }KypHana, HU rod U3gaHua).

OH onybnvMkoBan U Apyrue cTaTbM Ha
aTy TEMY.

B cBomx cratbax A. B. PiomuH
onposepraa TO, 4YTO CYMTANIOCb HAAEXKHO
AOKa3aHHbIM U He3blbNeMbiM: OKa3blBaeTCH,
camocToATeNbHaA naneonmTuyeckas
uMBMAM3ALMA pa3BuBaNacb U Ha Ypane, B
balwKnpun, a He TONbKO Ha 3anage Esponsl.
TakXKe OH cuuTas, YTO CBOW 3arafkuM newepa

OTKpoeT TO/IbKO npu AaNbHENLINX
NcCcNeoBaHUAX, 4UYTO W3yYeHMEM neuepbl
AONXKHbI  3aHMMATbCA  nNpodeccnoHanbHble
apxeonoru.

Cpasy nocne oTKpbITMA PrOMUH caenan
AOKNaA O HaxogKe B MHCTUTYTe apxeonoruu
AH CCCP, a uyTb No3)Ke cgan CBOK CTaTblo C
ONuUCaHMEeM NAMATHWKA B €AMHCTBEHHbIA B
CCCP Ha TOT MOMEHT MPOOUAbHbIA KypHan
«CoBeTcKan apxeonoruar. OpHako
KOMMEHTAPUM  YYeHbIX-UCTOPUKOB  Obln
A0BOJIBHO CKYNbIMU U CAEPHKAHHBIMM.

Cutyauma BOKpYr OTKPbITUA
ApesHenwunx pocnucen LWynbran-Taw yem-to

HanoOMMHaeT  UCTOpUO  AnbTamupbl  —
newepbl B UcnaHuu, rae 6bina  OTKpbITA
NO/IMXPOMHAA  KMBOMUCb 3MOXU BEPXHErO

naseonuTa U rae CBOK POJb TaKXKe cbirpan
dakTop BTOPKEHUSA ANNeTaHTa B
apXe0N0rMYecKyro HayKy.

MN3BecTMe 06 M306paxkeHmax Kanosoi
newepbl nponsseno 3¢deKkT paszopBaBLIeiCcS
6ombbl. B rasetax M KypHanax nevyaTtasucb
MHOTOYMUC/IEHHbIE  BOCTOP)KEHHbIE  CTaTbM,
cofeprKalime 4acto ownboYHble WM BOBCE

daHTacTMyeckue (Ay6poBcKuiA,
lpaues, 2011).

Mocne HeKOTOPOro 3amelwaTenbCTBa
aKagemumyeckme aBToOpuUTETbI NpUWAN B cebs:
C KaKol, cobCcTBEHHO, CTaTU OTKPbITUE AenaeT
HMKOMY HE W3BECTHbIA BbICKOYKA, @ HE Mbl,
NpPU3HaHHble CBETU/A COBETCKOM Hayku?!
3HaunMT — OTKpbITMA HeTr! W Havanaco
6aHaNbHAA TPABAA YYEHOro C TPAAULMOHHOM
ONA TOW NOopbl «BbIBOJIOYKON MO NAPTUMHOM
JINHUN Y,

MN3BecTHbIN cOBeTCKMI apxeonor OTTO
Hukonaesny bagep B oOTBeT Ha cTaTblo
PiomuHa B »KypHane «BoKpyr cBeTa» nucan B
TOM e Homepe XypHana: «Haxogka A. B.
PIOMUHbIM CnefoB  ApPEeBHUX PUCYHKOB B
KanoBol newiepe y HOXKHOM U3NYYUHBI PEKU
benoit MoXKeT OKa3aTbCA OYEHb UHTEPECHOW,
ec/n NoATBEPAUTCA AOCTOBEPHOCTb PUCYHKOB
M UX  AOPEeBHEeNWWn,  ManeoUTUYECKUN
Bo3pacTt. [loKa, K CcOXKaneHwuto, y Hac HeT
YBEPEHHOCTU HM B TOM, HM B Apyrom. Ho yxe
celyac MOXKHO TBepAO CKasaTb, YTO aBTOP
Haxo4KM BO MHoOrom owwubaercA: TaK, Ha
Ypane B 2M0OXy BepxHero nasneonuta, K
KOTOPOMY MOTyT OTHOCUTbCA JApeBHeKuLwune
PUCYHKM 4YenoBEeKa, YXKe He XWAW HHU
cabnesybble TUTPbl, HU }KUBOTHbIE “3HOMHOM
Adpukn”». «CoBeTcKaa apxeonorva» nocne
peueHsun bagepa BooblWe OTKasanacb
ny6AnMKoBaTb nepegaHHble PtOMUHbBIM
maTtepuanbl. CIOKUBLLYHOCA CUTYALUIO MOXKHO
6b1710 6bl 06BACHUTD HAYYHbIM CKENTULM3MOM
apXxeonoros, O4HAKO BCAep, 338 TEM BbIXOAAT B
CBET MHOIOYUCNEHHbIE PA3rPOMHbIE CTAaTbU B
TaKMX U3aaHnAX, Kak «Hepena», «MN3Bectua,
«Hayka M Ku3Hb», «JluTepaTypHaa raseTa»,
aBTOpamMM KOTOpbIX OblN M3BECTHbIE yYeHble
O. H. bagep, b. A. Pbibakos, H. N. Cokonos u

csegeHunA

apyrue. lNepBOOTKpbIBATEND PUCYHKOB
XapaKTepusyetcas UMMM Kak  «aobutenb
cneneosornuy, NO30PALWNIMA apXeonormyecKyro
HAYKy».

PtoMnHa 06BMHANM B HECKPOMHOCTH,
BO BpaHbe M T. N. [JJaxke nbiTaIUCb UCKAOUYNUTb
n3 pagos KMCC (KommyHUCTMYECKOM napTum
Cosetckoro Cotos3a), 4To Mo TeM BpPeEMEHam
aBTOMATMYECKM NPUBOAUNO K KOHLY Hay4yHOM
Kapbepbl, @ TaKXe K NOpa*KeHWio B npasBax U
OMaCHOCTM 3aTOYEHUA B MCUXNATPUYECKYIO
KAMHWUKY nnMbo, TOro Xy)e, B THOPbMy WAW
narepb Ha pgonrne rogpl. Ho AnekcaHap
Bnagumunposuy BCTyNUA B NapTUIO HA GpoHTe
M cAaBaTbCA YMHOBHWMKAM He cobupancsa. B
CBOMCTBEHHOM eMy MaHepe OH 3aaBnan: «He
Bbl MHe OuneT Bpy4Yasn M He BaM ero MeHs
AvMwartb». XoTA nNo TemM BpemeHam ero
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OBOPAHCKOE
cBoboa0nt06mBbIN

NPOUCXOXKAEHME,
Xapakrep "
«HEenapTUiHbIE» HayyHble B3rNA4bl  YXKe
COCTaBAAMN rPEMYYYI0O  CMeCb,  APKYI
NPUMaHKy ANS KapaTe/bHOM cUCTEMbI... Tem
HEe MeHee CMA Yalla CYaCTIMBO MMUHYNa €ero.
MoOXHO TONbKO MOpPagoBaThbCs — Aymato, B
3TOM MN/IaHe emy CU/IbHO NOBE3/10.

B uone 1958 r. A. B. PiomuH 6bin

Ha3HayeH 3amecTuTtenem AVpeKTopa
3anoBegHMKA MO Hay4yHOM 4acTu, HO YyXKe B
anpene 1959 r. oT 3TOM  AO/KHOCTU

ocBoboXaeH W nepeBefeH HA [ONKHOCTb
CTaplUero Hay4yHOro CoTpyAHMKa. A B aeKabpe
1959 r. 6611 yBONEH U BEPHYACA B MOCKBY.

Ho AnekcaHgp Bnagumnposuy PromuH
HUKOrga He cpasanca, 6blnl BepeH CBOUM
naeam u 4oporum cepauy mectam. B Havane
2000 r. B 3anoBegHUK NPULLIO NUCbMO Ha UMA
ero aupektopa Mwuxauwna Hukonaesuua
KocapeBa, B KOTOPOM 86-N€THUMN, yKe NOYTU
ocnenwuin AnekcaHap Bnagumuposuy PromuH
NPOCUAN paspelleHna NPOAOIKUTb paboTy no
nccnenoBaHuIo newepsbl WynbraH-Taw.
PacTporaHHbin Mwuxann Hwukonaesuy cpasy
BblieTen B MOCKBY, 4TOObl BCTPETUTLCA C
BEPHbIM B N1t06BK K KOxKHOMY Ypany n cesoemy
neny uccneposatenem naneonuta WynbraH-
Tawa. Ho paboTbl, KOHEYHO, N0 06BEKTUBHBIM
NPUYMHaAM y¥Ke 6onblue He NONYYMIoCh.

Kocapesa
A. V. Ryumin at home. 2000. Photo by M. N. Kosarev

B bawkunpumn xe, roe Kanosa newepa
cTana OyKBaNbHO HaLMOHANbHbIM HBpeHaoMm,
CBOEro poAaa BU3UTHOM KapToO4YKoM
pecnybanKkn, npuBAEKaloWwen Tyaa TobiCAYM
TYPUCTOB M HAy4YHbIX PAaBOTHUKOB CO BCero
cseTa, B 2014 r. K 100-netuto co gHA

poXxaeHua AnekcaHpgpa
Bnragumuposunya PromuHa, KaK
NepBOOTKPbIBATENA HOXHO-YPASIbCKOrO LEeHTPa
NaseoINTUYECKON KyAbTypbl U YHUKaJIbHOM
ona  Poccum  n UeHTpanbHon  EBponbl
HACKa/IbHOM }KMBOMUCU, U34aHA KHUIA O HEM
(YepBauoBa, 2009), a npu noaaep:Kke
MuHUcTepcTBa KyNbTypbl Pecnybanku
BawkopTocTaH harke NJIaHMPOBANOCH
OTKpbITUE Memopuana AnekcaHapa PromuHa
(Apanbaesa, 2014).

BUO/NOTMYECKUE MHTEPECHI AJIEKCAHPA
BAAOVUMUNPOBUYA PIOMUNHA

Yy AnekcaHgpa Bnragnmuposunya
PiomMHa OblIM HECKO/IbKO Hanpas/ieHU B
6uonorMmn, Kotopble ero MHTepecoBasnn U B

KOTOpbIX OH pabotan. 310 6bINO He
nposBieHMe ero «pasbpocaHHOCTM», a
Pa3HOCTOPOHHOCTM  HATypbl W WKPOTbI

B3rNAQ0B. 34eCb OYeHb BA*KHO OTMETUTb, YTO
Yy Hero 6blnM  3ameyaTenbHble yantena u

pykosoantenu! Cpeau HUX Takue
BblaatoLmecs y4YeHble, Kak MeTp
AnekcaHaposuy MaHTelndens, Mwuxaunn
AnekcaHapoBuy MeH36up, Anekcen

Hukonaesnuy Cesepuos, bopuc CrenaHoBu4

MartseeB, Anekcen Mwuxannosuy Ceprees,
MBaH AHTOHOBMY Edpemos, AnekcaHap
Axkosnesuny bprocos u gpyrue.

PesynbTaTamu MHOTUX

nccnenoBaTeNbCKUX PaboT ABAAKTCA 00bIYHO
Hay4Hble nybaukaumu. B pykonucax PromuHa
YacTo NpPMBOJATCA  CCbINKM  Ha  TaKue
nybnamkaummn (Hanpumep: B pabote no
M3y4YEHUIO OXOTHMYbEro noBeAeHUA Kobpbl
eCcTb ccblnka — «PromuH, 1959, 1963, 19671,
19672 n gp.»). OgHako npobaema B TOM, YTO
B CaMMX pyKonucAax PHOMWHA 3TU KpaTkue
CCbIJIKM B TEKCTAx eCTb, a CMUCKU NNTepaTypbl
He npuBogAaTca. [loka OOHApPYXWUTb 3TU
MHOTOYMCAEHHbIE MNYOAMKALUMM MO TaKUM
CCblIKam He ypaeTca. Kpome Toro, B KayecTtse
CCbIJIOK OH 4acTO MCNONb30Ban COBCTBEHHbIE

PyKOMUCH, MeCTOHaxoxXageHune KOTOPbIX
onpeaennTb B 60/bLUNHCTBE cny4vyaes
HEBO3MOXHO. B oOTAenbHbIX CcAydaax OH

yKa3sblBan, YTO 3TO PYKOMWUCKU, HO He Bceraa.
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Bxog B Kanosy newepy

The entrance to the Kapova cave

Mpobaemol memnepamypHoli
yyscmeumenbHOCMu U MPOUCXOHOeHUA
menso0KposHoCMuU

Mog, TeMnepaTypHoOu

YyBCTBUTENbHOCTbIO A. B. PioMWH nNoHWMan
MoKasaTeNM  XO/NI04OBOW M TENJI0BOM
BbIHOC/IMBOCTH, ONTUMasbHble
(npeanountaemble) TemnepaTypbl Yy BCeX

rpynn  MO3BOHOYHbIX  KMBOTHbIX W  UX
AVMHAaMUKYy B OHToreHese rpynn. O ero
bnecrawen AVMJIOMHOM pabore,
NMOCBALLEHHOM 3TOM Teme, Mbl yKe nucanun. Ha
aTy Temy OH onybaunkosan nge
3ameyartenbHble ctatbk (PromumH, 1939, 1940),
KoTopble, 6e3ycnoBHO, onepeaunan cBoe

Bpema. Ho, K coxanenuo, 6onee nosgHue
nccnepgosatenn  3TM nybaMKaumMm  NpPoOCTO
3abbinn (MK, TouyHee, He 0BPaATUAN Ha HUX
BHUMaHUA). Ewe B 1939 r. OH,
NpOaHaAn3MpPoBaB pe3y/bTaTbl NPOBEAEHHOI0
MM  OFPOMHOrO  KO/IMYEeCcTBa OMbITOB WU
3apyberKHy0 Hay4yHYyl NUTEpPaTypy, BbIABUN

obwme 3aKOHOMEPHOCTHU opraHmMsauumu
OTHOLLEHMUA 6uonorum YKMBOTHbIX K
TemnepaType, OMNUcan, KPOMe MpoYero,

HanpaB/fIEHHOCTb Ha CTabuAM3auMO0 BbICOKOM
TemnepaTypbl TeNla B 3BO/IOLMM MNO3BOHOYHbIX
KMBOTHbIX, MbITaZICA HAWTU ObBACHEHMe
NPWUYUH 3TOM 3aKOHOMepPHOCTH (PromuH, 1939,
1940). B oaHOM U3 pyKonucemn, HasBaHHOM UM
«Temnepartypa. MbiwneHne»
(HepaTMpOBaHHOM M Heonyb6AMKOBAHHOM, HO
no pAafZy NPU3HAKOB ABHO OTHOCALLENCA K

camomy KOHLY TPUALATLIX rogos),
OCHOBbLIBAACbL  Ha pe3ynbTaTax  CBOWX
MHOTOYUCNEHHbIX OMbITOB M Ha 60AbWOM
MmaTepuane u3 onybaMKoBaHHbIX 3apyberKHbIX
paboT, OH MUWeET: «...cneayeT NpPU3HaTb, YTO

BbiCLUAA HepBHaA [AeATesbHOCTb Tpebyer
6ONbLION CKOPOCTM HEPBHbIX peakunin B
MO3ry, nosTomy npuobpeTteHne

TENJIOKPOBHOCTM Ha oOnpeaeneHHOM 3Tane
Pa3BUTUA KU3HM ABUNOCb bBUONOrNYecKom
HEeOb6XOAMMOCTbIO, CBA3AHHOM C YyCUNEHMEM
aKTUBHOCTM OpraHM3ma, c npuobpeTeHmem
BblCLUEN HEPBHOM AeATenbHOCTMY». U elwe Tam

xe: «...TENNOKPOBHOCTD, BO-NepPBbIX,
co3gasana BO3MOXHOCTb NoBbILLIEHWS
OopraHu3auumM W, BO-BTOPbIX, YyCMIMBaANa

3Hepruno, pPaboTocnocobHOCTb KUBOTHOIOY.
Bbinv B ero pykonucax u Apyrue BaxKHble
3aKN0YEeHUA.

Pabota AneKkcaHgpa Bnagummposuua
PIOMWHA 1 NOHbIHE UMEET Cepbe3HOe Hay4yHoe
3HaYeHMe, KOTOpPoe CO BPEMEHEM He TOJIbKO
HEe YMEHbLIWIOCb, a JaXe, MOXeT ObiTb,
BO3POC/0. BbiBOAbI OCTAa/NNCh aKTya/ibHbIMU,
MX He ONpPOBEPr/NIO U HEe U3MeHUo bonblioe
KONMYECTBO HOBbLIX, COBPEMEHHbIX AaHHbIX.
MeyanbHO TOMbKO, YTO Noc/ae ero nyb6aAnKaumim
B TeYeHWe AO0ATMX NeT UCCNefO0BaHUA B 3TOM
HanpaBAeHWU, BMAMMO, He NPOBOAUAUCL. U
TONbKO  NATbAECAT NeT  cnycta  6bina
onybanKkoBaHa cTaTbsi, B KOTOpoW Obina
«nepeoTKPbITa» 3Ta 3aKOHOMEpPHOCTb
(Yepnnn, 1990). Henpexoasuwiee 3HayeHue
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3TOoM paboTbl CBA3AHO C TEM, YTO €ro BbIiBOAbI
OCHOBaHbI, BO-NepBbIX, HA OTPOMHOM 0b6beme
COBCTBEHHbIX, XOPOWO MNPOAYMAHHbIX U
OpPraHM30BaHHbIX 3JKCMEPMMEHTOB, a BO-
BTOPbIX, HA €ro CTPEMJIEHUN U CNOCOBHOCTU K
LWMPOKOMY, HenpeaB3aTOMy B3rnsgy Ha cyTb

npobsembl n Ha NHTEpnpeTauunto
KOHKpPETHOoro 3KCNepMMEHTaIbHOIo
martepuana.

Hoewblli suo 3Hepz2oHocumerned,

Heu38ecmHaa opma 3Hepauu U Hosbll murn
Kpy2080poma sHepauu 8 rpupooe

[lpyroe HanpaBneHwe, KOTOpOe, MO
BCeN BMAMMOCTM, AneKkcaHap Bnagumuposuy
PIOMMH  cuMTan  4pes3BblYallHO  BaXHbIM,
npeacrasnano cobort onncaHme HOBOro BMAA
sHeproHocutenen. 370, No MHeHuto A. B.
PloMWHa, AOMKHO 6bINO MMETb OrpoOMHOE
3HAYeHMe KaK C TOYKU 3pEHUA TEOPETUYECKOM
6uonormn, Tak U ¢ NPUKNAAHON CTOPOHbI. OH
Ha MPaKTMKe nNbITasicA MNPUMEHUTb CBOU
YMO3aKNoYeHUA. B ero pykonucsax Mbl
obHapy*Knnm HeKkoTopoe KONMYecTBo
MaTepUasioB Ha 3Ty TeMy.

OcHoBHa“A naes, npepnaraemas
PIOMWHbIM, COCTOUT B TOM, YTO HOBbIM BMAOM
3HEeprMn ABNAETCA BHYTPEHHAA 3Heprus,
KoTopaA nepexoguT B aTomax M3 fAapa K
3NEeKTPOHHOM obonoyke. OH cuuTan, u4TO
KpOMe BHELIHero KpyroBopoTa 3Hepruu
MeXAY 3NEKTPOHHbIMM 060/104KaMK aTOMOB
CYLLECTBYET elle BHYTPEHHUA KPYroBopoT
3HeprMm B aTOMax MeXKAy 3/1EKTPOHHOM
060/104KOM M A4pPOM.

3TO OYeHb C/I0XKHAA U NPOTMBOPEYNBAS
4acTb ero Hay4YHOro Hacneams.
MpoTMBOPEUYNBOCTL €€ CBA3AHA B OCHOBHOM C
TEM, 4YTO OH, K COMKaNEHU, HEKOPPEKTHO
paccmaTtpuBan Gpu3nyeckme 3aKOHOMEPHOCTH,
NMopoM CoBepllad OLWNOKN, CBONCTBEHHbIE
LWKOJIbHMKaM.

TpyaHo CKa3arb, noyemy TaK
npousoLwwio. Bo3moXKHO, Hapaay C KaKMMMK-TO
APYrMMM, CYOBEKTUBHbIMU daKTOpamu, 3/yH0
WYTKY C HMM CbIfpano €ero 3HaKOMCTBO C
AEACTBUTENbHO  BEAUKUMWU  yyeHbiMU (M
¢u3MKammM B TOM 4ucie), B pe3ynbtate 4vero
NOABMNOCL  OlLyUleHMe  MNPUYACTHOCTM K
3HAHWAM, KOTOPbIX, Ha Ccamom Jene, B
obnactm ¢M3NKM TOYHO He 6blno. B cBoel
paboTe, nbiTaacb 060CHOBaTb CBOW B3rNAAbl,
OH CpaBHMBAN HecCpaBHUMble ¢U3MYecKue
CUNbl: Bec Tena, CUay B3aUMOLENCTBUA
MarHuToB nnn B3aMmMoAeincTema
31€MEHTAPHbIX YAaCTUL, U T. M., NbITAaNCA CBECTU
BOEAMHO CUNbl U 3HEpPrun, AencTeyrowme B
COBEPLIEHHO  pasHbix  cdepax:  mexay

npeametTammn. - mMmexay 3s31eMeEHTAPHbIMU

4YaCTUUaAMMU,; TaKXe OH HeaoCTaTO4YHO
KOPPEKTHO NpuUMeHAN B CBOUX PaCCyXKAeHUNAX
Takne Kar4yesBble MNOHATUA, KaK pa60Ta,

9Hepruna, MOLWHOCTb, CUNa.
K coxaneHuto, B pyKONUCAX TaKXe He
OOHapYKMIOCb  PaACYeTOB  3IHEPreTUyYecKux
3aTpaT, HanpuMmep, KPOXOTHOM  NTUYKMK
KOpPO/IbKa, NPOBOAALLEN 3MMYy B XONOAHbIX
YC/IOBUAX CEBEPHbIX MOPO30B. AneKcaHap
Bnagumumposuny ynommHaeT O HaauUuMKU ITUX
pacyeToB, HO B TOM YacTM €ro QapxuBa,
KOTOPbIA OKa3anCcA B HAWMX PyKax, UX HeT.
BbiBOAbl Ke M3 pacyeToB OH NPUBOAUT:
3aTpaTtbl Ha NoAAepXKaHWe TemnepaTypbl Tena
N aKTUBHOCTU, NO €r0 MHEHUIO, HE MeHee Yem
B MOATOPA pasa MpeBbIWAOT NPUXOL SHEPTUN
C nuwen. A XMPOBbIX 3aMacoB Yy KOPOJIbKa
HeT. U3 3Toro AnekcaHgp Brnagumuposuu
JenaeT BbIBOA, O TOM, YTO Y KOPOJibKa umeeTca
OOMONHUTENBbHBIN UCTOYHUK ewe He
M3BECTHOM Ham 3Heprun. Ho  pacyeTsbl
COBPEMEHHbIX LUKOJI 3HEepreTMKMU roBOpPAT O
TOM, UYTO TAaKUX PACXOXKAEHUM B npuxoae u
pacxofe sHeprMn Ha Camom aene Her.

Takum  o6bpasom, K  OrpoMHOMY
COKaNleHuto, B ero paccy>KaeHnsax
OKa3blBa/MCb  Cepbe3Hble  OWMKBKM, U3

KOTOPbIX OH BbIBOAW/, MO LWMPOTE B3rNAL0B,
Ba)KHble pusnyeckne n obuebunonormyeckune
nonoxeHua. OwWKMBKM B pacCyKOeHMUAX
NPUBOAMUIN K OLMOOYHBIM TEOPETUYECKMM
BbIBOAAM.

AnekcaHap Bnagumuposuy ctapanca

MCNo/1b30BaTb cBoun TeopeTnyeckme
NONOXEeHNA Ha NpakTuKe. TaK, OH nMbITanca
dKTUBHO npoasuraTb naero

«buoreHepaTopoB» M HeoaHOKpaTHO bHpancs
33 U3roTOBNEHME BEYHOrO ABUraTens.

Ho He pgymaem, 4TOo 3TO nosBog, AAnA
BbICOKOMEpPHOro capKasma. OKasaswwucb, no
pPAAY OOBEKTUBHbLIX U CYOBEKTUBHbIX MPUYMH,
«OTrOPOXEHHbIM» OT BCEro HAy4YHOro Mmpa,
OH «BapuaCA B COBCTBEHHOM COKYy», OTBepras
KPUTUKY W YNOPHO OTCTamBaA Te MNO3MLUUMW,
KOTOpPble OH CYMTAN UCTUHHBIMN.

K orpomHOmy corKaneHuto, nogpobHo
pas3bupaTb 3Ty PYKONWUCb HE MMEET CMbICAaa.
MeToapbl PacCMOTPEHMA ee OCHOBHOW TeMbl,
6asa paccy)KaeHWi U BbIBOAbI, Ha HUX
OCHOBaHHble, cogep¥aT MHOIMOYUC/IEHHble
HEKOPPEKTHOCTM U OowWwmnbKn. OHU, yBbl, He
BblAEPKUBAOT KPUTUKKN. Kopoue rosopsA, 3To
HanpaBneHne wuUccneaoBaHM  AnekcaHgpa
Bnagumuposunya PromMHa He CTasno, BUAUMO,
0c060 yAauyHbIM N NEPCNEKTUBHbBIM.
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B pe3ynbTaTte HeopAMHapHoe
MbIlW/IEHNE ITOrO 3aMeyaTe/IbHOro Yesl0BeKa
NPUBENO B KaKMUX-TO 061aCTAX K UCTUHHbBIM,
H6ecTAWMM NPO3PEHUAM, B APYTUX — K TAKUM
Xe APKMM 3abnyxKaeHnam. ITO ABe CTOPOHDI
OZHOro M TOroO e  ABfeHuMa  —
HeopAMHapHOCTM. Ho, HecMoTpA Ha OWWOKK,
cnepyeT NpuWsHaATb, YTO ecan bbl He 6blno
TAKMX «HEAO0CTaTOYHO MNPaBWU/IbHbLIX» NHOAEN,
Kak AnekcaHap Bnagumumposuy PHOMUH, TO
Nvwb 6narogapa Ham, TakMm 06pa3oBaHHbIM,
3HAIOLWMM, NIOTUYHbBIM, TOYHbIM, 061e4eHHbIM
BbICOKMMM HAYYHbIMW 3BAHUAMM YYEHbIM,
3HaHKWA YenoBeyecTBa 06 OKpyKatowem mupe
C He3anamMATHbIX BPEMEH TaK U TONTanucb Obl
Ha ofHOM MmecTe. TonbKo 6narofapa Takum
