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[Tomyuennbie 00pa3Ipl OEIKOBO-TOIMCAXAPUTHOTO KOMIUIEKCA 00JIaaloT PSIIOM OTIUYUN OT
MUKPOKPUCTAIUIMYECKOMN 1IeJUTI0NI03bI, UTO moka3zaHo Ha tunoBoMm WK-cnektpe (nma mpumepe L.
digitata, puc. 3). Habmromaercss ymmpenue nonocskl B obnactu 3300 cm! B cmexrpe BIIK, uro,
BEPOSITHO, CBA3AHO C M3MEHEHHEM KojuuecTBa cBOOOIHBIX OH-rpynm, pa3pblBOM LEUTIOI03HBIX
nerneid. CyiecTBeHHOE oTiau4ue HaOmomaercss B ooOmactu 15001700 cm!. JlanHas 06macTh
KosieOaHU XapaKkTepHa /sl OEIKOBBIX MOJIEKYII, YTO MOJTBEPKAAETCS UX BHICOKUM COACP)KaHUEM B
coctaBe bIIK 6yprix Bogopocieid.

Bui6oowi. 1lpennoxeHHas dKCTPaKIIMOHHAS ceMa IMO3BOJISET MOJIYYUTh U3 Ouomacchl OyphIxX
BOJIOPOCIICH KOMIUIEKC Oenka ¢ IeuToo30i. Jlydmmx pe3yapTaToB YAAJIOCh JOCTHYH C
MCIOJIb30BaHNEM apKTHUYECKUX JIaMUHapuii (Laminaria digitata v Laminaria saccharina), KOMIUIEKC
KOTOPBIX COAEPKUT HAUMEHbIIEE KOJIMYECTBO COMYTCTBYIOUIMX KOMIIOHEHTOB M UMEET Pa3BUTYIO
BOJIOKHHUCTYIO ITOBEpXHOCTb. TeM He MeHee, Bce nosyueHHble 0Opa3ibl BIIK nmeroT nepcnekTuBy
CTaTb LIEHHBIX CBIPEM JUISI TMOJY4YeHHs] Ha UX OCHOBE HOBOW (hapmcyOCcTaHIMM C
HHTEPOCOPOLIMOHHBIM U UMMYHOMOYJIUPYIOIINUM JEHCTBUEM, a TaKKe COPOEHTOB HAa OCHOBE MUPO-
Y HAaHOKPUCTAIITNYECKON IEJITIOIIO03BI.

HccnenoBanue BBIIIOJIHEHO B paMKax rocygapctseHHoro 3aganus Ne 0793-2020-0005.

TI'OCT 24027.2-80. Chipbe JIekapCTBEHHOE pacTUTENbHOE. METO bl OTIpeIeIEHHUS BIaXKHOCTH, COACPKAHUS 30JIbI,
9KCTPAKTUBHBIX M TyOMIBHBIX BeIIecTB, 3¢upHoro macna. Brex. 01.01.81. M.: UTIK M3marenscTBO cTanmaptos, 1999.
10 c.

TI'OCT 26185-84. Bogopociau MopcKue, TpaBbl MOPCKHE U MPOIYKTHI MX MepepadoTku. Metoapl aHanu3a. Been.
01.01.85. M.: Crangaptundopm, 2010. 31 c.

Ooonenckast A. B., Empaunkas 3. I1., JleoHoBuu A. A. JlaGoparopHble paboThl MO XHMHH JPEBECHHBI H
nesutroo3b6l. M.: Dkomorus, 1991. 320 c.

Bogolitsyn K. G. et al. Enterosorption properties of Arctic brown algae fiber // Russ. J. Appl. Chem. 2017. Vol.
90. Ne 11. P. 1819-1825.

Wang T. et al. Antioxidant capacities of phlorotannins extracted from the brown algae Fucus vesiculosus // J.
Agric. Food Chem. 2012. Vol. 60. N 23. P. 5874-5883.

C. A. IloanyoOnnslii, A. B. Kyty3o0B, A. U. LiBeTkoB
METO/Ibl ONPEJAEJEHUE CTENNEHU 3APACTAHUS MEJIKOBO UM
PBIBUHCKOI'O BOJOXPAHUJINLIA ITO JAHHBIM JUCTAHIIMUOHHOT'O
30HANPOBAHUA 3EMJIM U MHOT'OJIETHUM I'HIPOBOTAHNYECKUM
NCCIEJOBAHUSAM
S. A. Poddubnyi, A. V. Kutuzov, A. 1. Tsvetkov
METHODS FOR DETERMINING THE DEGREE OF OVERGROWING OF SHALLOW
WATER IN THE RYBINSK RESERVOIR USING EARTH REMOTE SENSING DATA
AND LONG-TERM HYDROBOTANIC STUDIES
WNuctutyt 6nonorun BHyTpernuux Boa um. M. J1. [Tananuna PAH, Bopok, Poccus (Papanin Institute
for Biology of Inland Waters RAS, Borok, Russia), spod@ibiw.ru, kutuzov@ibiw.ru

MeNKOBOTHBIC TEPPUTOPUU — OTO 30HBI 0OCOOOr0 BIUSHUSA Ha OWOJIOTHYECKYIO
MPOAYKTUBHOCTh KPYITHBIX IIPECHOBOIHBIX M COJIOHOBOIHBIX BOI0EMOB (MuHeeBa, 2009). [IpoGiema
MIPOCTPAHCTBEHHOTO OIPEACICHUSI TPAaHUI] MEIKOBOJHBIX MPOCTPAHCTB HE peIleHa, KaK W HET
OOIICTIPUHATOTO OMPEICICHHs, KaKUE TEPPUTOPUH OTHO3HAYHO OTHOCATCS K MEIKOBOJIBSIM
(ITopny6usrii, 2013a, 6). OcHOBHOE BHHMAaHHE HAIIETO HWCCICIOBAHUS COCPEAOTOUYCHO Ha
3alMIIEHHBIX MEJIKOBOJbSX, TaK KaK TaM sipYe BCEr0 MPOSBISIOTCS IPOILECCHl 3apacTaHus
menkoBoaui (IlonmyOnsrit u ap., 2017).

Ha BbIOpaHHBIX yuacTkax PbeiOMHCKOrO Bomoxpanwiuma (0. PagoBckuii m MIIMYUHCKHIMA
3aJIMB) TUIOLIA/h 3AUTUIIEHHBIX MEJIKOBOUN 3aHMUMaeT 0koio 90% Bceil MenkoBogHOM yacTu. s
BBISIBIICHUS  MEJIKOBOJAMW ¥ KPYIMHOMACIITAOHOTO  KapTorpadUpoOBaHHs — UCIOJIb30BAIKCh
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CIIyTHHKOBBIE MaTepUalbl JTUCTAHIMOHHOTO 3oHAMpoBanus 3emin (/33) cmyrHuku Landsat-8 u
Sentinel-2. OGpaboTka TPOCTPAHCTBEHHBIX JAHHBIX W  BBIYUCICHHE KOJUYECTBEHHBIX
XapaKTepUCTHK (TUIOLIaM) MPOBOIWIOCH B Pa3IMYHBIX Teorpaduyeckux HHEGOPMAIMOHHBIX
cuctemax 'MC. B xoze pabor:
® [POAHAIM3MPOBAH pAJ MHOTOJETHUX JAHHBIX TUAPOOOTAHMYECKUX HCCIEIOBaHUN
Pri6unckoro Bogoxpanwnuima (¢ 1947 mo 2019 rr.);

® MpEAJIONKEH M PeaIr30BaH METOJ MOCTPOSHHs ILU(PpPOBONH Mojaenu peinbeda modepexns
KPYIHBIX BOJOXPAHUJIMIL, HA OCHOBE aHAJIN3a CEPHM CIIYTHMKOBBIX CHUMKOB (/133) s
NEPUOJOB Pa3HbIX YPOBHEH CTOSTHUS BOJI PhIOMHCKOr0 BOIOXpaHMIINILA;

® BBIYHUCICHBI MOP(OMETPHUECKUE XapAKTEPUCTHKU 3alUIIEHHBIX MEJIKOBOJIUHN, MpU

ucnonb3oBanuu ['MC 11t 06paboTKH U aHATIM3a POCTPAHCTBEHHBIX JIaHHBIX.

Ha mpotspkennn 52 met, ¢ 1947 1. HaOmoAaioch TOCTENEHHOE 3apacTaHWe MEITKOBOIUMN
PBIOMHCKOTO BOJIOXPAaHMIINIIA, OTMEYAICs MYIbCUPYIOLIHHA XapaKTep 3apacTaHus B 3aBUCMOCTH OT
ypoBHs Bonoxpanwiuiia (ITammuenkos, 2013). [To umeromuMcest TaHHBIM BOCCTAaHOBJICHA JTUHAMHUKA
3apacTaHMsl JJI 3alMILIEHHOTO (3a0CTPOBHOI0) MeNKOBOAbs 0. PamoBckuii: ¢ 1947 r. no 1989 r.
J101a b MAaKpOpUTOB yBeTudmiIach ¢ 2,3% mo 41,7%. B 2009 r. moka3zaHo 3HAYUTEIHHOE CHIKCHUE
wiomaan Makpoduros 10 29,3%, 4To MOXKeT ObITH OOBSICHEHO HEOIArONMPHUSATHBIM BO3/EHCTBHEM
MOBBIIEHHOTO YPOBHS BOJOXPAaHMWINILA Ha MMPOTSHKEHUU PAJIa JIET U COMYTCTBYIOLIMMH BOJHOBBIMU
IIPOLIECCAMHM.

Pesynbratel ompeneneHus miom@aaed oTkpbiTod Boabl 0. PamoBckuit mo /33 wm
a’poOTOCHUMKAM, 10 HAIIIUM JTaHHBIM: 3,288 kM 11t caamka 1989 1. u 1,447 km? s caumka 2019
r. YBelIuueHue IUIOLaaM 3apacTaHus BOJOEMa BO3YLIHO-BOJAHOM PACTUTEIBbHOCTBIO JOCTUTAET
3aech +1,841 km? (+56%) nipu 6nu3kux ypoBHsax Bogoxpanmnuiia 100,5 m u 100,2 m (1989 u 2019
IT., COOTBETCTBEHHO) B CE€30H aKTUBHOM Beretanuu. I1oT nepuonx ¢ 2009 mo 2019 rr. Obun
CPaBHMUTEIBHO MAaJOBOAHBIM, II0 peE3yJbTaTaM aHajlu3a MHOTOJIETHUX JAHHBIX YpPOBHSA
BOJIOXPaHMIHIIA.

Ha ocHoBe cepum apxXuBHBIX JQHHBIX CIYTHUKOBOM cbEéMKM (/[33) paifona PriOmHCKOTO
BOJIOXPaHWJIMILA TOJYyYEHbl KOHTYPBI TOOEpekbs Ul pa3HbIX ypOBHEW cpaOoTKu Bojbl. KOHTYpHI
BOJIOXPAHWIMIIA TOTYYEHbl, KaK MPaBUIIO, ABTOMATU3UPOBAHHONW 00pabOTKOM CIIEH CITyTHUKOBOU
CbEMKH CPEJIHEro MPOCTPAaHCTBEHHOIO paspeiieHus (1o 10 m/mukcens) B OMkHEM HH(paKpacHOM
ONITUYECKOM JIMAIa30HeE.

Jljig 5 y4acTKOB MEJIKOBOJIUM TIOMOJIHUTENBLHO TPOBEICHA HKCIIEpTHAsE 00paboTKa pe3ysibTaToB
aBTOMaTHYECKOI'0 OKOHTYPHMBAHUS C IIEJIbIO yalleHus apTe()akToB BeKTopu3auuu. M3 HUX BbIOpaHbl
2 ydactka (0. PagoBckuit 1 MIIWYUHCKHI 3aJMB), T7€ MPOBEACHO JETalbHOE KapTorpapuieckoe
o0clieioBaHMe, ¢ IPUBJIEUYEHUEM JIOMOJHUTEIbHBIE TaHHBIX U CHUMKOB J[33 BBICOKOTO pa3perieHus
(mo 0,6M/miukcens) (Tadm.).

Ta6mmua. I[Tnomany 3aTOTUIEHUST 5 KOHTPACTHBIX YYACTKOB MPHOPEKHON TOIOCHL: 3alIMIIEHHBIX
MEJIKOBOJIUI 1 3a00J0YEHHBIX TEPPUTOPHIA, CONIPSIKEHHBIX ¢ PHIOMHCKHUM BOJOXpaHMINIIEM (110
pesynbratam ['MIC 06pabotku nanubix /133 32 2013-2018 rT.).

S s o. S g o-Ba S g 3anuBa
HuTepan . S 1g 0-BOB . . S 114 0-BOB
PanoBckwnii, 5 CBATOBCKOM MIHYuHCKUH, 5
BBICOT, M 5 Tpsicbe, kM 2 2 Msikca, km
KM MOX, KM KM
Menee 99 | 0,423 0,189 1,227 0,358 9,008
101-102 6,598 5,357 16,938 6,656 60,578

Kyrysos A. B., Tpauksunesckuii J. B., Llapenko B. A., XKykxos B. 1. Bo3mMoxkHOCTH UCHOIB30BaHUS AAHHBIX
MUCTAHIIMOHHOTO 30HAMPOBAHUS TPHU T'COAKOJIOTHYSCKOM HCCICIOBAHUN BOIHBIX AHTPOIIOTCHHBIX KOMIUIEKCOB M HX
mobepexxnii TPHU  00eCHeueHNH KOHTPOIS 33 TPUPOJHO-OYATOBBIMH W TapasUTapHBIMH WHOEKIusIMu //
Hesundexnmonnoe nemo. 2013. Nel. C. 37-41.

Muneesa H. M. IlepsuyHast mpoayKIus TUTaHKTOHA B BogoxpaHmwniiax Bonru / H. M. Muneesa. OtB. pen. A. 1.
Kombuos. Apocnasns: [Ipunrxayc, 2009. 279 c.
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[MamgenxoB B. I'. Ctenens 3apactanus PRIOMHCKOTO BOJOXpAaHWIHINA U TMPOAYKTUBHOCTH €0 PACTUTEIHHOTO
nokposa // buonorust BHyTperanx Box. 2013. Ne 1. C. 24-31.

Mommy6Hsrit C. A. 3amuIIeHHBIE METTKOBOIbSI BEPXHEBOJDKCKUX BOAOXPAHUIIHII M KX IKOJIOTHIECKOE 3HaUeHUE //
Bopma: xumus u axomsorust. 2013a. Ne 11 (65). C. 35-40.

Mommyousrit C. A. MHOTrOJETHHE W3MEHEHHS IUIOMaNed W 00BEMOB MEJIKOBOJTHOW 30HBI BEPXHEBOJKCKUX
BOJIOXPAHUJIHII B 3aBUCUMOCTH OT KoJIeOaHwid ypoBHs Bojabl // Boma: xumust u sxosorust. 20136. Ne 8 (62). C. 3-7.

Monny6usiii C. A., [lanuenkoB B. I'., Uemepuc E. B., bo6poB A. A. 3apactanue 3anivIi€HHBIX MEIKOBOIUI
BEPXHEBOJDKCKHUX BOJIOXPAaHMIIHIL B CBSI3H € UX Mopdomerpueii // buonorus BHyTpennux soa. 2017. Ne 1. C. 65-73.

Yemepuc E. B., Kyryzos A. B., Epumon /l. 1O., I'pumrytkun O. I'. M3MeHeHne pacTUTEIHHOTO IOKPOBA 03.
[TnemeeBo (SIpociaBckas 001.) ¢ 1899 o 2017 rr. // Tpynet UBBB PAH. 2020. Beim. 90(93). C. 33-52.

Kutuzov A. V. The use of modern and archive remote sensing data for GIS monitoring of riparian ecosystems //
Ecosystem Transformation. 2018. N 1 (1). P. 24-28.

A. B. PazymoBckas, O. B. IlerpoBa

®JIOPA U PACTUTEJIBHOCTHb MAKPO®UTOB O3EPA UMAH/IPA (MYPMAHCKAS

OBJIACTD)
A. V. Razumovskaya, O. V. Petrova
MACROPHYTE FLORA AND VEGETATION OF IMANDRA LAKE (MURMANSK
REGION)
WuctutyT npobiem npomsbinuieHHoi 3xonoruu Cesepa KHL| PAH, Anatutsl, Poccus (Institute on
the North Industrial Ecology Problems KSC RAS, Apatity, Russia), anna-lynx@mail.ru

Cesepotaéxnoe o3epo VMmannpa — kpynseiiniee B MypMmaHCKoil 001acTH — OTHOCUTCS K
BOJIOEMaM  OJMTOTPO(HOTO0 HU3KOMHHEPATU30BAHHOTO THNa. Boma B (OHOBBIX YCIIOBHSX
XapaKTepU3yeTcsi BBICOKOW MPO3PaYHOCTBIO, KPOME PEAKHX YCTHEBBIX YYACTKOB PEK, HECYIIMX
OKpalleHHbIEe TOPPSAHON OpraHMKOil BoJbl. AKBaTOPHUS OTKPBITHIX IJIECOB ¢ IIIyOnHamu Ooiee 4—5 M
CBOOOJHA OT MakKpO(UTHOW paCTUTENBHOCTH, KOTOpas JOCTUIAaeT HAMOOJIBLIETO0 Ppa3BUTUS B
MIPOTPEBAEMBIX M 3alIMIICHHBIX OT BETPO-BOJHOBOW aKTHMBHOCTH MEJKOBOJHBIX T'y0ax W 3aJlMBax,
IPEUMYIIECTBEHHO Ha MECYaHbIX M WIUCTHIX IrpyHTax. C cepennnbl XX BeKa OTHENbHbIE I'yObl U
3aJIMBBI 03€pa TOABEPrarOTCs AHTPOIIOTEHHOMY 3arpsi3HEHHIO W IBTPOPHPOBAHUIO, BEAYIIUMHU K
3HAYUTEIbHBIM H3MEHEHHSIM KauecTBa OMOTOIOB U COCTaBa LEHODIIOP.

B cocrase ¢nopsr Umanape! uzBectHo 60 BUIOB COCYIUCTHIX pacTeHuil u3 21 cemeiicta (59
Ha MOMeHT nyOnukanuu cnucka (Pazymosckas, [lerpoa, 2017) + Batrachium eradicatum Fries.,
HalieHHbIl B 3aynBe Y3kas Canma u ryoe Kucnoit B 2017 r.) u BogubIi MOX Fontinales antypyretica
Hedw. OOnuk pacTUTENbHOTO MOKpOBa OIpeNeNsioT paecTel: Potamogeton gramineus, P.
praelongus ¥, B ycnoBUsX 3BTpodukauuu — P. perfoliatus, oOpa3ys MOHOJAOMUHAHTHBIE, 4acTO
pelKOTpaBHbIE COOOIIECTBA HA 3HAYUTENBHBIX MPOCTPAHCTBAX, BKIIOYAs MEIKOBOIHbBIE YYAaCTKU
TIJIECOB; TpaBOCTOU Phragmites australis 3aHUMarOT OOIIUPHBIE YYACTKH METKOBOIAM I 3aKPBITHIX I'Yy0;
Ranunculus reptans n Subularia aquatica yacto GOpMHPYIOT MOJIBOIHBINA APYC PACTUTENBHOCTH Ha
rimyouHax 1o 1,5-2 M, B TOM 4HcIe, M0 CHHY3USIMH piecToB. CaMbIM aKTHBHBIM BHIOM BO (uiope
apnsierca Potamogeton gramineus, C BBICOKAM IIOCTOSSHCTBOM BCTPEYAIOIIUIICS B COCTaBe
coobmecTB kinaccoB Potametea u Littorelletea uniflorae.

B pesynbrare kiaccuuKanMM BBICIIEH BOAHOM pacTUTENbHOCTH MMaHApel BblAEICHO 24
acconuaruu u 2 coodmectsa u3 10 coro30B, 8 MOPSAIKOB, 4 KIaCCOB U 2 OE3paHTOBBIX COOOIIECTBRA.

[Ipoapomyc pactutensHOCTH MakpoguToB o3epa Umanpa:
Kunacc Lemnetea Tlixen 1953
[Mopsimox Utricularietalia den Hartog et Segal 1964
Coto3 Utricularion vulgaris Passarge 1964
Acc. Utricularietum vulgaris Passarge 1964
Knacc Potametea Klika in Klika et Novak 1941
[Mopsimox Potametalia W. Koch 1926
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