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OKEAHOIJIOIusi

M.b. HTunun, C.A. Koy3os, E.K. Jlanze, JI. @. /lumeunuyx, C.B. JIykbanoe, A.A. Maxcumos

PE3VJIbTATBI KOMILIEKCHBIX SKCIEJULIMOHHBIX UCCJIEJIOBAHUI HA
AKBATOPHUHU CO3JJABAEMOI'O T'OCYJAPCTBEHHOI'O IPUPOJHOI'O
3ATIOBEJJHUKA «MHTEPMAHJIAHICKHUi»

M.B. Shilin, S.A. Kouzov, E.K. Lange, L.F. Litvinchuk, S.V. Lukyanov, A.A. Maksimov

RESULTS OF THE COMPLEX EXPEDITION RESEARCH ON THE AREA OF THE
PLANNED STATE NATURE RESERVE «INGERMANLANDSKI1J»

ManaratoTcs pesynbTaTbhl KOMMMEKCHbIX UCCMEAOBaHUN MPUBPEXHO-MOPCKMX 3KOCUCTEM aKBaTOpUK
rocylapCTBEHHOTO MPUPOLHOro 3anoBegHWKa «WHrepmaHnaHackuity. MpuBoaMTcs MHOpMaUWs o
cocTosiHMM Ha 2013 rog B oceHHee Bpemsi (OUTO- UM 300MMAHKTOHA, MaKpo300GEHTOCA, OPHUTO- U
TepuodpayHbl, a Takke BOAHOro GuoTona.

KnioyeBble crnosa: (QUTOMMAHKTOH, 300MMAaHKTOH, Makpo3006eHTOC, opHUTOgayHa, TepuodoayHa,
BOAHbIN GuoTon.

Results of the complex investigation of the marine coastal ecosystems of the Ingermanklandskij Nature
State Reserve are presented. The status of the phyto- and zooplankton, macrozoobenthos, ornito- and
teriofauna, and the condition of the water biotope in the Fall is described.

Key words: phytoplankton, zooplankton, macrozoobenthos, ornitifauna, teriofauna, water biotope.

O.M. Bnaoumupoesa, C.B. Jlykvanos, H.A. Iloopezosa, B.A. Llapes

OCOBEHHOCTH PACIIPOCTPAHEHUW A ITPUIOHHBIX BOJ B IEHTPAJIBHON
YACTH BAJITUMCKOT'O MOPS

O.M. Vladimirova, S.V. Lukyanov, N.A. Podrezova, V.A. Tsaryov

FEATURES OF BOTTOM WATER SPREADDING IN THE CENTRAL PART OF THE
BALTIC SEA

MpeacTaBneHa HervgpocTaTMyeckasi MOAEMNb PacnpoOCTPaHEeHUs! MPUAOHHBLIX BOA, B LIEHTParnbHOWA
yactu bBantuiickoro mopsi. OGcyxzalTcs  pesynbTaThl  MOAENMPOBaHUA — pacnpocTpaHeHus
noctynatoLei 13 Crnynckoro xeno6a NpuAOHHON BOAbI.

KnioueBble crnoBa: Hermapoctatudeckas Modenb, MPWAOHHbIE MNMOTHOCTHbIE MOTOKW, BanTuiickoe
Mope, 6GapoKNHHbIE Te4yeHusl, BoAo0BMeH, 0BHOBMNEHKE BO.

Non-hydrostatic model of bottom water spreading in the central part of the Baltic Sea is represented.
The modeling results of bottom water transport from Slupsk channel are discussed.

Key words: non-hydrostatic model, bottom density flows, the Baltic Sea, baroclinic currents, water ex-
change, waters apdate.



O.M. Bnaoumuposa, B.A. Ilapes

POJIb BAPOKJIMHHBIX TEUEHU B PACIPOCTPAHEHUU CEBEPOMOPCKHX BO/]
B APKOHCKOM BACCEWHE

O.M. Vladimiriva, V.A. Tsaryov

ROLE OF BAROCLINIC CURRENTS IN SPREADING OF THE NORTH SEA WATERS IN
THE ARKONA BASIN

MpencTtaBneHa MaTemaTuyeckasi Modenb (POPMUPOBAHUS COMEHbIX MPUAOHHBLIX BO4 B APKOHCKOM
bacceiiHe npu 3aToke B MEPUOL HaroHa ceBepoMopckoi Boabl. Mogenb BKMOYaeT cucTemy
HeCTaLMOHapHbIX MMAPOCTATUYECKUX YPABHEHWUIA, YpaBHEHWE HEpPaspbIBHOCTM, ypaBHEHUE MepeHoca
conu ¥ ypaBHeHWe cocTosiHve. MogenupyeTtcsl NPUTOK COneHol BoAbl Yepe3 Mponue 3yHA MyTem
3afaHunsl Ha rpaHuLe C MPOfMBOM NEPUOANYECKOrO M3MEHEHUST pacxoda C NepuMofoM UameHeHus 10
cyTOK 1 coneHocTn Boabl 20 %o NpU Ha4anbHOW coneHocTy Boabl B ApkoHckoM b6acceriHe 10 %o.

KntoueBble crnoBa: ApkoHckuin 6acceltH, bantuickoe mope, NpMaoOHHas coneHast Boaa, NIOTHOCTHbIE
NOTOKWN, 6GAPOKINUHHBIE TEYEHUS], YNCTIEHHAs! MOOENb TEYEHUIA.

It is presented a mathematical model of the bottom saline water formation in the Arkona Basin during
the North Sea water inflow. The model includes a system of hydrostatic equations of motion, the conti-
nuity equation, the transport equation and the equation of state.The salt water inflow through the Strait
of Zund is modeled of by setting at the strait periodic changes in flow with a period of 10 days and wa-
ter salinity of 20 %.. The the initial salinity of the Arkona Basin is about 10 %o.

Key words: Arkona Basin, Baltic Sea, bottom salt water, density flow, baroclinic currents, numerical
flow model.

B.H. Bepemennuxos

PA3HOCTHASI CXEMA C HEPABHOMEPHOW CETKOM JIJIS1 PACYETA KOJEBAHUI
JIJIMHHOM BOJIHBI B BYXTE

V.N. Veretennikov

DIFFERENCE SCHEMES WITH NON-UNIFORM GRIG FOR CALCULATION OF
WAVES OF WAVELENGTHS IN COVE

Pa3HocTHas cxema C HepaBHOMEPHOW CETKON WHTEPnpeTupyeTcs Kak cxema C MpUMeHeHueM
pacTsKeHWUs KOOpAMHAT; 3TO MO3BOSISIeT NnokasaTb, YTO OHA MMeeT BTOPOW MOpsiAoK TOYHOCTU. JTa
CXEMa MCnonb3yeTcst AN YUCNEHHOIO pelleHust 3ajaym pacyeTa konebaHuii AnuMHON BOIHbI B ByxTe,
npuyemM Lwar ceTku BbICTPO MEHSIETCSt Okono noGepexbsi. Npu pacyeTe pacnpocTpaHeHUst AIMHOM
BOMHblI B OyxTe xopollve pe3ynbTaTbl AaeT HepaBHOMEpHas CeTka, B KOTOPOW OTHOLUEHWE ABYX
COCe[HUX LUaroB COXpaHsSeT NOCTOSHHOE 3HaYeHMe.

KnioyeBble croBa: pasHOCTHasi CxeMa, HepaBHOMepHas ceTka, ANIMHHAsi BOMNHa, Teopusi MenKomn BoAbl,
napametp Kopuonuca, nopsigoK TOYHOCTW, pacCTsBKEHME KoopauHAT, OWMOKM  annpokcumMauuu,
rpaHW4HOE YCroBME, 3aKOH COXPaHEHUS SHEPTUM, OTHOCUTESbHAS MOTPELLHOCTb.

Difference scheme with non-uniform grid is interpreted as a circuit using a stretching coordinates, it is
possible to show that it has a second order accuracy. This scheme is used for the numerical solution of
the problem of calculating oscillation wavelength in the bay, and the grid is changing rapidly near the



coast. When calculating the propagation wavelength in the bay gives good results non-uniform grid in
which the ratio of two adjacent steps is kept constant.

Key words: finite-difference scheme, a non-uniform grid, long wave theory of shallow water, the Corio-
lis parameter, the accuracy, stretching coordinate approximation error, the boundary condition, the law
of conservation of energy, the relative error.

MOPCKAS BUAOJIOI U

H.B. Yepnosa

KPATKWI OB30P UXTHO®AYHBI ®UHCKOTI' O 3AJINBA
N.V. Chernova

FISH FAUNA OF THE GULF OF FINLAND, SHORT REVIEW

MpuBoauTca 0630p BMAOBOro pasHoobpasusi nxTmodayHel PUHCKOTO 3anmBa C y4eTOM MHBA3WBHbIX
BWAOB W HOMEHKNATYPHbIX U3MEHEHUA. OTMeYeHbl TeHAEHUMU U3MEHEHUN UXTuodayHbl B CBHA3M C
BO3JENCTBMEM KIIOYEBbIX MPUPOAHBIX U aHTPOMNOreHHbIX PaKkTopoB. B CBA3M C TeM, YTO B yCOBUSAX
BO3pacTaloLero aHTPOMOreHHoro mnpecca Ha akocuctemy OPUHCKOro 3anvea Bblgensemble Ans
KOMMeHcaLunm pblI6oX03ANCTBEHHbIX NOTEPb 3HAYNTENbHbIE 0ObEMbl AEHEXHbBIX CPEACTB HE NPUBOOST
K YBENUYEHUIO PbIOHBIX 3aMacoB, akTyanbHOCTb U3yYeHWsl MXTModayHbl 3HaYUTENbHO BO3pacTaerT.

KntoueBble cnoBa: uxtnodbayHa, bantuiickoe mope, PUHCKMIA 3anuB, KMMaTU4eckue akTopbl,
aHTpOMOreHHas Harpyska, MHBa3vBHbIE BUAbI, OCETP, CUT, akyrna.

Fish diversity of the Gulf of Finland is discussed; new invasive species and taxonomic changes are
noted. The trends of ichthyofauna change are revealed in relation to influence of key natural and an-
thropogenic factors. Large financial compensation of fishery losses does not reach the result. Because
of the increasing of anthropogenic influence on the ecosystem of the Gulf of Finland, the relevance of
fish fauna study increases.

Key words: fish fauna, the Baltic Sea, Gulf of Finland, climatic factors, anthropogenic press, invasive
fishes, sturgeon, white fish, shark.

C.A. Koy3os

COBPEMEHHOE COCTOAHMUE COOBHIECTB BOJHO-BOJIOTHBIX IITHUIL
JIYKCKOM I'YBbI: THE3JIOBAHUE, MUT PAIIMU U IUHBKA

S.A. Kouzov

CURRENT STATE OF WATERFOWL BIRD COMMUNITIES OF THE LUGA BAY:
NESTING, MIGRATIONS AND MOULT

B pa6GoTe npeactaBneHbl pesynbTathl paboT N0 MOHUTOPUHTY MUIPALMOHHBIX CTOSIHOK U THE3[40BbIX
coobLecTB BOAHO-60MOTHBLIX NTUL, Ha 0XXHOM nobepexbe OMHCKOro 3anuea B nepuog ¢ 26 mapTa no
20 okTabpsa 2013 r.



KnioyeBble crioBa: BofonnasatoLne NTuLbl, OPHUTOKOMIIEKCHI, MOPCKME HbLIPKOBLIE YTKU, Ka3apku,
rarapbl, Haliaeetus albicilla, Haematopus ostralegus, ®uHckuin 3anue, Jlyxckasa ryba, Kypranbckun
NonyocTPOB, MPOMETHbIE MYTU, MUTPaALMOHHBIE CTOSHKM, oxpaHa npupodbl, KpacHas Khura.

The paper presents the data of monitoring of migrational stopovers and breeding associations of wa-
terfowl birds conducted on the southern bank of Gulf of Finland from March 26 to October 20 2013.

Key words: waterfowl, bird communities, sea diving ducks, geese, brants, divers, Haliaeetus albicilla,
Haematopus ostralegus, Gulf of Finland, Luga Bay, Kurgalsky Peninsula, flyways, migrational stop-
overs, nature conservation, Red Book.

MOPCKAAS FEOJIOMUsi

O.A. Kosanesa, /I.B. Paouyk, A.1O. Cepzees, B.A. ZKamoitoa, E.H. Hecmepoesa

ABPA3VOHHBIE IMTPOIECCHI FO’KHOM BEPEITOBOM 30HBI ®UHCKOT' O 3AJINBA:
NPUYUHBI, JMHAMMWKA, TIPOT'HO3 PABBUTHUA

O. Kovaleva, D. Ryabchuk, A. Sergeev, V. Zhamoida, E. Nesterova

EROSION OF SOUTHERN COASTAL ZONE OF THE GULF OF FINLAND: REASONS,
DYNAMICS AND PREDICTION OF ITS EVOLUTION

B xope viccnenoBaHusl NpoBeAeH AeTanbHblii aHanus npoueccoB nepepaboTkv Geperos (abpaswu):
yCTaHOBMeHa CKOpoCTb abpasuu, ee MpUYMHbl M NPEeAnocbifiki, paccyMTaHa eMKOCTb
BAONLGEPEroBOro MoTOKa HAHOCOB, a Takke ero peanbHbli 06beM, BblaeneHbl 0co60 yA3BUMbIe
yyacTkv 6eperoBoi 30HbI M JaHbl peKoOMeHAaLuK Mo NpoBeaeHnio 6epero3alUTHbIX MeponpUaTUA.

Knoyesble crosa: 86p83l/|9|, HOXXHaA 6eperOBaﬂ 30Ha ®uHCKOro 3anuea, B,D,OJ'IbGepeFOBOVI nepeHoc
HaHOCOB.

Detailed analysis of coastal erosion was carried out for this research work including a determination of
a rate of erosion, its reasons and preconditions, a calculation of a long-shore sediment transport ca-
pacity and its real volume. Also particularly sensitive regions of the southern coastal zone were distin-
guished and recommendations relating coastal protection were developed.

Key words: erosion, southern coastal zone of the Gulf of Finland, long-shore sediment transport.

/I.B. Paouyk, E.H. Hecmeposa, B.A. ZKamoiioa, A. Komunaiinen, I'. Banauyc, JI.JI. Cyxauesa,
M.A. Chupuoonos

JTAHAMUKA CEJJAMEHTAIIMOHHBIX IMTPOIIECCOB B HEBCKOM I'YBE (PUHCKUN
3AJIMB) 1O/l BO3JAEACTBUEM TEXHOT'EHHBIX ®AKTOPOB

D.V. Ryabchuk, E.N. Nesterova, V.A. Zhamoida, A. Katilainen, H. Vallius, L.L. Sukhacheva, M.A.
Spiridonov



Dynamics of sedimentation processes in the Neva Bay (the Gulf of Finland) under influence of anthro-
pogenic factors

Pe3ynbTathl NnoneBbix paboT 1 nabopaTopHbIX UCCNeAOBaHWA, aHann3 MaTepuanoB ANCTAHLMOHHOMO
30HAMPOBAHMWS, apXUBHbLIX U NUTEPATYPHbIX AaHHbLIX NMOKA3blBAET, YTO XapakTep CeaUMEHTaLMOHHbIX
npoueccoB B HeBckol rybe 3HauMTENbHO WM3MEHWNCst Ha MpoTskeHun nocnegHux 300 net. B
pesynbTaTe KOMMSEKCa NPUPOOHbLIX U TEXHOTEHHbIX hakTopoB B HeBckol rybe cosganuvch ycrioBus
ans opMmnpoBaHMA aneBpo-nenuToBbiXx UNoB. B HacToswee Bpems penbed M MNOBEPXHOCTHbIN
0Cafj04HbIN NOKPOB AHa N'yBbl MpakTUYECKU MONHOCTBIO U3MEHEH TEXHOTEHHBLIMM NPOLECCaMMU.

KnioyeBble crnoBa: ceguMMeHTaUMOHHble npouecchl, ®uHckMin 3anue, HeBckasi ryba, TEXHOreHHble
bakTopsbl.

Results of marine geological investigations of the eastern Gulf of Finland as well as analysis of remote
sensing data, archive and literature data permit to conclude that during last three centuries the sedi-
mentation processes in the Neva Bay have changed the special conditions of mud accumulation in the
western part of the Neva Bay have developed. Significant part of the bottom relief and surface sedi-
ments is completely transformed by technogenic processes.

Key words: sedimentation processes, the Gulf of Finland, the Neva Bay, anthropogenic factors.

LHOYTYBIIEHUE U APELKAHI

O.10. Kopnees, A.E. Puoanko, H.K. ®edoposa

I'EODKOJIOI'MYECKUE ACHHEKTbI APE/KUHI'A B ®UHCKOM 3AJIUBE
O.Yu. Korneev, A.E. Rybalko, N.K. Fedorova

GEOECOLOGICAL ASPECTS OF DREDGING IN THE GULF OF FINLAND

PaccMOoTpeHbl OCHOBHbIE MOCNEACTBUS APEKUHIa AN OKpyXatolwel cpefbl Ha NpuMepe pOCCUNCKOM
yactm ®uHckoro sanuea. [lokasaHO M3MEHEHWe reo-rTMOPOXMMUYECKUX XapaKTepUCTUK B BOAHOW
TOMUEe M B AOHHbLIX OcadKax BcreacTsMe NPOBEAeHUs APeKUHIOBbLIX paboT B akBaTOPUM BOCTOYHO
YyacTu PUHCKoro 3anuea.

KnoueBble crioBa: ApPeXWHTr, DuHCKMA  3anuB, npo3payHOCTb, 3arpA3HeHne BOAbl, 3arpA3HeHune
AOHHbIX 0CagKoB, reoXnMmMua, rmgpoxmmMmmnsa.

The main consequences of dredging for environment on the example on Russian part of Finland Gulf
are analyzed. The changing of geo-hydrochemistry characteristics in water column and bottom depos-
its in consequence of realization of dredging works in the water area of Eastern part of Finland Gulf are
shown.

Key worlds: dredzhing, Gulf of Finland, transparency, water pollution, pollution of bottom sediments,
geochemistry, hydrochemistry.



JIJI. Cyxauesa

SKOJIOT'MYECKHUE U JPYTUE ACHEKTHI JPEJKUHI' A [IPU PEAJTU3ALIAN
KPYITHBIX MHKEHEPHBIX ITIPOEKTOB B BOCTOYHOM YACTHU ®UHCKOI'O
3AJIMBA — OBOBLIEHUE JAHHBIX MHOI'OJIETHUX ADPOKOCMHUYECKHUX
HABJIIOJAEHU

L.L. Sukhacheva

ECOLOGICAL AND OTHER ASPECTS OF DREDGING DURING REALIZATION OF
LARGE SCALE ENGINEERING PROJECTS IN THE EASTERN GULF OF FINLAND —
SUMMATION OF MULTIYEAR REMOTE SENSING OBSERVATIONS

O606LeHbl pe3ynbTaTbl PerynsipHoOro CMyTHMKOBOrO MOHWUTOPWHra akeaTopum Hesckon rybbl u
BOCTOYHOM YacTu PuHCKOro 3anuBa, NPOBEAEHHOro B Mepuoj peanusauuy KpynHomacwtabHoro
npoekta «Mopckoi dacag CankT-lMeTepbypra», 2005-2008 rr. Ha ocHoBe aHanM3a COBpPEMEHHbIX U
apXvBHbIX MaTepuarnos AMCTaHLMOHHOIO 30HANPOBAHUS UCCIIeA0BaHA N3MEHYMBOCTb 3KOMOTMYECKOro
COCTOSIHUSI akBaTopun. PaccMoTpeHbl acnekTbl M npobrembl, KoTopble cnocobcTBoBanM yCUNeHo
HeraTMBHOIO TEXHOreHHOro BO3AEWCTBUSI APe[KMHra Ha 9IKOMorMyeckoe COCTOSIHME akBaTopum
HeBckoi ryGbl 1 BOCTOYHOM 4YacTu DUHCKOro 3anueBa B nepuod peanu3aumu npoekta «Mopckoin
hacany».

KnoueBble crnoBa: OPEeKUHI, 3arpsi3HeHne B3BeLUeHHbIMW BellecTBamMu, CryTHUKOBbLIA MOHUTOPUHT,
aHTPONOreHHoe BO34ENCTBME, ANHAMMKA IKONOMMYECKOro COCTOSIHUS akBaTOPUMN.

In the paper results of regular satellite monitoring of the Neva Bay and the Eastern Gulf of Finland
conducted during the period of realization of the large-scale Project — «The Sea Facade of the Saint-
Petersburg» (2005-2008) have summarized. Variability of an ecological state of aquatic system has
investigated based on the analysis of contemporary and archival remote sensing data. Aspects and
problems, which promoted strengthening of negative anthropogenic influence of dredging on an eco-
logical state of the Neva Bay and the Eastern Gulf of Finland during period of realization of the Project,
are considered.

Key words: dredging, contamination by suspended matter, satellite monitoring, anthropogenic impact,
dynamics of ecological state of aquatic system.

B.b. Ilozpebos, O.A. Kuiitko, A.A. @ununnos

OLIEHKA BO3JIEMCTBHS HA OKPYKAIOIIYIO CPEAY U MOHUTOPUHT
BUOJIOTMYECKUX ITOCJEACTBUN JIPEJ)KUHT' A B ®PUHCKOM 3AJINBE
BAJTUMUCKOIO MOPS

V.B. Pogrebov, O.A. Kiyko, A.A. Filippov

ENVIRONMENTAL IMPACT ASSESSMENT AND MONITORING OF BIOLOGICAL
CONSEQUENCES OF DREDGING IN THE GULF OF FINLAND, THE BALTIC SEA

B ctatbe paccmoTpeHbl pe3ynbTaTbl OLEHKM BO3AEWCTBMS HAa Mopckue Guonorndeckue coobluectsa
®uHckoro 3anmBa [oGbLIYM  Kenme3omapraHueBblX KOHKpeuuin Ha ero aksatopuu. [lpoBegeHo
CpaBHEHME MOMYYEHHbIX 3aKMYEHUA C WUTOraMM MOHWUTOPWHIOBLIX HabnoaeHUi nocrneacTeuii
ApemkuHra B camom ®PurHckom 3anuee u B Jlyxckoii ryGe, roe npoBOAUTCSt AHOYIIYGeHMe U HaMmbiB



TeppVITOpVIVI B CBA3N CO CTPOWUTESIbCTBOM MOPCKOINo TOProBOro nopta. O6cy>K,qaeTC$| BO3MOXXHOCTb
NPUMEHEHNA ONA OUEHKM HapyLUeHUN OOHHbIX coobLecTB nHaekca, XapakTepusyrulero OTkroHeHune
COCTOSIHUSI BUOThI OT Hopmbl. [peanaraeTca MCNonb3oBaTh MHAEKC A51S MOCTPOEHUS HarNAgHbIX KapT
TeKyLero COCToAaHMA OJOHHOIo HaceneHus.

KnioueBble criosa: BanTtuiickoe Mope, ®UHCKMA 3anuB, Mopckue Guonorudveckne coobllecTtsa,
BO3[eNCTBME ApedXUHra.

Results of impact assessment on biological communities by extraction of procurement ferro-
manganese nodules in the water area of Finland Gulf are considered in this article. The comparison of
received conclusions with results of monitoring observations after dredging in the Gulf of Finland and in
the Luga Bay, where dredging and land reclamation are made in relation with construction of sea
commercial harbor are led. The possibility of the Index of Biota State for assessment impact on benthic
communities, which characterizes deviation of biota from ecological norm are discussed.

Key words: the Baltic Sea, Gulf of Finland, marine communities, impact of dredging.

H.C. Iapvkosa

TEXHOJIOI'Ust MOJAEJIMPOBAHUSA ITPOLECCA IEPEHOCA B3BEIIEHHBIX
BEIIECTB BOAHBIMHA TEYHEHUAMHW HA IPUMEPE PE3YJIbTATOB
JTHOYTJIYBUTEJBHBIX PABOT B JIYKCKOM I'YBE ®MHCKOI'O 3AJIUBA

N.S. Tsarkova

MODELING OF PROCESS OF TRANSFER OF THE WEIGHED SUBSTANCES WHEN
CARRYING OUT DREDGING WORKS IN THE LUGA BAY OF THE GULF OF FINLAND

[aéTtcs onucaHve TexHONOrMM MOAENMPOBAHUS  PacrpOCTPaHEHVs B3BELUEHHbIX BELLECTB,
OCHOBaHHOV Ha aHaNUTUYECKOM pelLleHVUM YypaBHEeHUsl nepeHoca [ANs 3af4aHHOro Mossi CKopocTei
TeyeHuit. MpuBOAMTCA NPOrpaMMHbIA anropuTM peLLeHUs NocTaBneHHoW 3agadn. lokasbiBaroTcs
pesynbTaTbl pacyeToB PacnpoCTPaHEHUs Mofei MyTHOCTU, BBINMOSHEHHbIX HA OCHOBAaHWM WCXOL4HOMO
nonsi CKOpOCTEW, M3MEPEHHOro B Npefeniax akeaTopun MopcKoro TOproeoro nopTa YcTb-Jlyra.
PesynbTaTbl NpoBeAeHHbIX UCCNEedoBaHUI MOTYT BbiTb UCMONb30BaHbl MPY PELLEeHUM 3afay NporHosa
BO3AENCTBUSA B3AMYUYMBAHWUSA JOHHBIX OTNOXEHWIA Ha BOAHBIN 0OBLEKT.

KnioyeBble crnoBa: TEXHONOMMS MOLENMPOBaHWSA, aHanMTUYeCKoe pelleHue, ypaBHEHME NepeHoca,
BOAHbIA OOBEKT, B3BELUEHHble BeLLeCTBa, MONSA MYTHOCTW, OHOyrnybutenbHble paboTbl, Mopckoi
ToprosbIv NopT YcTb-Jlyra.

The description of the developed model of distribution of fields of the weighed substances from dredg-
ing works on the data received during environmental monitoring is given. The measured fields of
speeds of currents are the basis for model of theoretical calculations. The method of measurement of a
divergention of horizontal speeds of currents was developed, and supervision of this parameter within
the water area of the Sea trade port of Ust-Luga was made. Calculations of distribution of the fields of
turbidity during the dredging works were made on the basis of new methodical approach, for the solu-
tion the problem of transfer (the transfer equation, or the continuity equation), which will help to fore-
cast the anthropogenic impact on water object.

Key words: the water object, the weighed substances, transfer, model.



NMPOCTPAHCTBEHHOE NMJIAHUPOBAHUE U
YINPABJIEHUE BEPEFOBOU 30HOU

M.P. Kononenko, .M. Mapkogeu, 3.B. IToozaiickui

noaxoabl K MOPCKOMY ITPOCTPAHCTBEHHOMY IIVTAHUPOBAHMUIO B
AKBATOPUU ®UHCKOI'O 3AJINBA

M.R. Kononenko, I.M. Markovets, E.V. Podgaiskiy
APPROACHES TO MARINE SPATIAL PLANNING IN THE GULF OF FINLAND

CTaTbsl noOCBsilLleHa aHanuM3y BO3MOXHOCTE MOPCKOro MPOCTPaHCTBEHHOMO MMaHWPOBaHUA B
akBaTopuy PUHCKOro 3anvMBa W paccMaTpvBaeT HeobXoauMble YCroBUst ero  3EKTUBHOW
peanusauuu.

KntoueBble cnosa: MOpPCKO€e MNMpOoCTpaHCTBEHHOE NiiaHnpoBaHue, MOpeXOBﬂﬁCTBeHHaH 0eATeNbHOCTb,
NONINTUKa NPOCTPaHCTBEHHOIO Ppa3BUTUA.

The article is devoted to the analysis of possibilities of marine spatial planning in the Gulf of Finland
and considers necessary conditions for its effective implementation.

Key words: marine spatial planning, maritime activities, the policy of spatial development.

A.H. Yycoe, M.b. Illunun, /I.B. Paouyk, A.1O. Cepzees, A.B. Tumouwiuna

HCMOJIb30BAHUE HAMBITOM BEPET'OBOM TEPPUTOPAY B HEBCKOM I'YBE IS
CTPOUTEJIBCTBA JIAXTA-IEHTPA

A. Chusov, M. Shilin, D. Ryabchuk, A. Sergeev, A. Timoshina

CONSTRUCTION OF LAHTA-CENTER ON THE RECLAIMED COASTAL TERRITORY
IN THE NEVA BAY

PaccmoTpeHo 3HayeHue OCyLEeCTBNEHNS CTPOUTENbCTBA 34aHNS-CYMBOMA Ha HaMbITON Beperosow
Tepputopun B HeBckon rybe pgns CadkT-leTtepbypra. MpoBegeHa oLeHKa reo3Konorm4eckom
YyCTONYMBOCTW TeppuTopun ctpomTenbcTea JlaxTa-LleHTpa no pesynbtatam MOHUTOPUHIOBLIX paborT.
O6cyxaatTcsa BO3MOXHble MeTOAbI 6eperosalumTs.

KnioueBble cnosa: HaMbIBHbIE TEPPUTOPUM, 34aHUE-CMMBOSI, re03Koormyeckas obcTaHoBKa.

The importance of the construction of the Iconic Buildings on reclaimed coastal territory in the Neva
Bay for the St. Petersburg is considered. The geo-ecolological sustainability of construction area of
Lakhta-Center by results of the monitoring is estimated. Possible methods of coastal protection are
discussed.

Key words: reclamated areas, iconic building, geoecological situation.



3KOJ10Ir"si PEYHbIX BACCENHOB

C.A. Kondopamwes, /1.A. Maxcumos, M.B. IlImaxosa, B.H. Ynuuee
MOJIEJJMPOBAHUE BUOTEHHOM HATPY3KH HA BOJIHBIE OB BEKTHI
S.A. Kondratyev, D.A. Maximov, M.V. Shmakova, V.I. Ulichev

MODEL FOR CALCULATION OF NUTRIENT LOAD ON AQUATIC SYSTEMS

Ha ocHoBe paspaboTaHHbIX M anpobupoBaHHbLIX MoAenen chopMUpoBaHa OEeTePMUHUPOBAHO-
cToxacTuyeckass MOAEenb CTOoKa W OWOreHHoW HarpyskM Ha BogHble 00bekTbl. B pesynbrate
NpoBeaEeHHOr0 MOAENVMPOBaHUA BhINOSIHEHA OLeHKa NapameTpoB (PyHKUUIA pacnpeaeneHns 3HadeHun
ctoka c Poccuiickon TeppuTopunM 4YacTHoro BogocGopa OPUHCKOro 3anvBa W Harpyskd obwum
doccopoM 1 obLMM a30ToM Ha 3anvMB ¢ BOJocOopa, HEKOHTPONMPYEMOrO CUCTEMOM MOHUTOPUHIa
PocrugpomerTa.

KnoueBble cnosa: JeTepMUHUPOBAHO-CTOXacTnu4eckass Mofenb, CTOK, OGuoreHHas Harpyaska.

Determenistic-stochastic model of runoff and nutrient loading on water bodies was generated on
the basis of developed and tested sub-models. As a result of simulation an estimation of distribu-
tion functions parameters for runoff from immediate unmonitored catchment, and total phosphorus
and total nitrogen loading on the Gulf of Finland was made.

Key words: deterministic and stochastic model, runoff, nutrient load.

B.A. Kuzynvckuii, B.®@. Llyickun, H.C. Iapvkosa, H.A. Conoeei, E.FO. Makcumosa

PEAKIIUS MAKPO3OOBEHTOCA BOJJOTOKOB BACCEMHA BOCTOYHOM YACTH
®UHCKOI'O 3AJINBA HA MHOTO®AKTOPHBIE AHTPOIIOT'EHHBIE BO3IEVCTBUS

V. Zhigulsky, V. Shuisky, N. Tsarkova, N.A. Solovey, E.J. Maximova

RESPONSE OF A WATERWAYS MACROZOOBENTHOS TO MULTIFACTOR
ANTHROOGENIC IMPACT IN THE EASTERN PART OF GULF OF FINLAND

[aéTtca onucaHue KONMYEeCTBEHHOro MEeTOAa OLEHKU U HOPMUPOBAHUA CITOXHbIX (MHOI'OCbaKTOprIX)
BO3OENCTBUMMN HA 3KOCUCTEMbI pekK. I'Ipe,qnaraeMblﬁ MeTo4 Wucnonb3yeT BblABIIEHHbIE obuwue
3aKOHOMEpPHOCTH peakuunmn nyduiero 6MOMH,EI,I/IKaTOpa r’mapoaKkocncTtem — coobuecTB
MaKp03006eHToca— Ha MHOIOKOMMNOHEHTHYK BHELUHIOK Harpys3ky, oueHnMBaemMyro OpurnHalnbHbIM
n3obonnyecknm nokasaTenem. Pa3pa60TKVI OCHOBaHbl U” aI'IpO6VIpOBaHbI Ha npeacrtaBUTENbHbIX
pe3ynbTatax MHOIMoNneTHUx rnmapoaKosiorm4ecknx ncenegoBaHun, BbIMOJIHEHHbIX  aBTOPCKUM
KONMNEeKTUBOM.

KnoueBble crnoBa: MaKpO3006eHTOC, MHOrogakTopHoe aHTponoreHHoe BO3encTseue,
rmapoakocuctema.

The description of evaluation and standard-setting quantitative method of complex (multifactor) im-
pacts on rivers ecosystems is given. The suggested method uses the revealed general laws of the best
hydroecosystem bioindicator reaction — macrozoobenthocoenoses — to multicomponent external



impact, which is estimated by the original isobolic index. The present techniques and data are based
on representative long-term hydroecological research results executed by the group of authors.

Key words: macrozoobenthos, multifactor anthroogenic impact, hydroecosystem.

A.H. Anbxumenko, H.H. 3azpaockan, C.I. Karunun

YUCJIEHHOE MOJIEJIMPOBAHUE PACITIPOCTPAHEHMS B3BECEM ITPU
JHOYI'JTYBJIEHNUA

A.l. Alkhimenko, N.N. Zagryadskaya, S.G. Kalinin

NUMERICAL SIMULATION OF SUSPENDED PARTICLES UNDER DREDGING
OPERATIONS

Crtatbsi nocesiLeHa YUCINMEHHOMY MOoAeNnnpoBaHUD pacnpoCTpaHeHnA MyTHOCTU MNpu E,HoyITIy6J'IeHVIVI.
[NokasaHo YncrneHHoe peLleHne 3agadn B OQHOMEPHOM, ABYMEPHOM N TPEXMEPHOM CrlyvasiXx MeTo4oM
nepeMeHHbIX HarlpaBJ'IeHI/IIZ.

KntoueBble cnoea: YMcneHHoe mMoaenmposaHne, MyTHOCTb, p,Hoyrny6neH|/|e.

The numerical simulation of distribution suspended particles under dredging operations is analyzed in
this article. The solution of the problem is shown in one-dimensional, two-dimensional and three-
dimensional cases by the method of alternating directions.

Key words: numerical simulation, suspended material, dredging.
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Banauyc I'enpu, n-p reonoruu, Benyuuii ciennaauct ['eonornyeckoro nuctutyta OuHISHIUN

Baadumuposa Oxcana Muxaiinogna, acnupant kad. OkeaHosnoruu Poccniickoro rocynapcTBeHHOTO
rUIpoMeTeoposiornueckoro yausepcureta (PITMY)

Bepemennuxoe Barenmun Hukonaeeuu, Kanu. TexH. HayK, rpod. kad. Beicieir maTeMaTuku 1 Teope-
Tuyeckoi mexanuku PITMY

Kamotida Bradumup Anexcandposuu, KaH1. Teo1.-MUHEpaJl. HayK, Bea. Hayd. cotp. PI'YII «Bcepoccmii-
CKUi1 HAyIHO-UCCIIEIOBATEILCKIIA Teonormuecknii THCTUTYT uM. A.T1. Kap-
muHcKoro» (BCET'EN)

Kueynvcxuii Braoumup Anexcandposuy, Xan. TexH. Hayk, nupekTop OO0 «Bko-Dkcnpecc-CepBuc»

3aepsockas Hamanvs Huxonaesna, n-p TexH. HayK, pod. Kad. Bomoxo3siicTBEHHOTO U TUAPOTEXHM -
yeckoro crpoutebeTsa CIT6ITTY

Kanunun Cepeeir Inebosuu, KaHz. TeXH. HayK, CT. Hay4d. coTp. ['ocymapcTBeHHOro MopcKoro mpoeKT-
Horo uHctuTyTta (23 'MIIN)

Kuiiko Onvea Anexceesna, KaHn. OUOJ. HayK, Bel. Hayd. COTP. DKOJIOTMUECKOTO KOHCATTUHTOBOTO
areHTCTBa «DKOTIPOEKT»

Kosanesa Onvea Anamonvesna, nikenep BCETEN

Konopamuves Cepeeii Anekceesuu, n-p ¢hbus.-mat. HayK, 3aM. tupekTopa nHcTutyTa O3epoBenenus PAH

Kononenio Mapus Pocmucnasogna, KaHI. 5KOHOM. HayK, o1l. kad. KoMIieKCHOTO yrpaBieHus Ipu-
OopexHoii 3oH01t PITTMY

Kopneeg Onee FOpvesuu, -p TexH. HayK, 3aM. TeHepaibHOTO nupekTopa OAO «CeBMopreo»

Komunaiinen Aapno, n-p reonoruu, mpod.-uccienosareib ['eonornyeckoit Ciry:k6b1 @UHITHINT

Koyzoe Cepeeii Anexcandposuu, Hayd. coTp. Jabopartopuu Jkojoruu u oxpaHbl itull CaHkT-Ilerep-
Oyprckoro rocygapctBeHHoro yHusepcurera (CII6IY)

Jlanee Eseenusi Kupunnosna, Hayd. cotp. uHcTuTyTa OKeaHosoruu uM. I1.I1. [llupmosa PAH, AtnaH-
TUYEeCKOe OTHeNIeHre

Jlumeunuyx Jlapuca @edoposna, KaHn. 6MOJ. HAyK, Hayd. COTp. TabopaTopuu [IpecHOBOIHOIT U SKCTIE-
PUMEHTAIbHOI Tuapooroaoruu 3ooaorndeckoro nucruryra (3VWH) PAH

Jlykvsanoe Cepeeit Bacuavesuu, Kau. ¢pu3.-Mat. HayK, 1upekTop Mopckoro nucturyra PITMY

Maxcumoes Anekceil Arexcandposuu, Kaua. OUOJ. HayK, cT. Hay4d. coTp. 3SUH PAH

Maxkcumos JAmumpuii Anamonveguy, KaHz. TeXH. HayK, 3aM. nupekropa CeBepo-3amagHoro HayIHO-
HCCIIeI0OBATEIbCKOTO MHCTUTYTa MEXaHU3ALMKU U DJIeKTPUGMUKAIIUN CeJlb-
CKOTO XO3SI1iCTBa

Maxkcumosa Examepuna KOpvesna, Ben. cienuanuct otaena [Ipuponooxpanuoit nokymentamuu OO0
«Dxo-Okcerpecc-CepBuc»

Mapxkosey Upuna Muxaiinoéna, 3aM. HadasibHUKa MIH(GopMalMoHHO-aHauTIIeckoro otaeiaa PIYTI
«banTuiickast IMpeKIMs o TEXHUIECKOMY 00eCTIeYeHIIO Ha130pa Ha MOpe»

Hecmeposa Eaena Hukonaeena, ct. Hayu. cotp. BCETEN

Tloepe6os Bradumup bopucosuu, n-p GUOI. HAYK, TJI. HAY4. COTP. DKOJOTMUECKOTO KOHCAITUHTOBOTO
areHTCTBa «DKOMPOEKT»

Tlooeaiickuii Ddyapo Basepveéuu, ydeHbBI ceKpeTapb Y4eOHO-METOAMUYECKOTO OOBEAMHEHMSI BY30B
Poccuiickoit @enepaimu 1o 06pa3oBaHUIO B 001aCTH THAPOMETEOPOJTIOTHH,
PITMY

Iloopesosa Hadexcoa Anexceesna, ct. niperl. Kad. Okeanonoruu PITMY

Poibanko Anexcandp Eemenvesuu, n-p reoi.-MUHepal. Hayk, 1. Hayd. cotp. OAO «CeBmopreo»
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Pabuyk Jlapvs Bradumuposna, KaHn. Teos.-MUHepaJl. HayK, Bell. Hayd. cotp. BCETEU

Cepeees Anexcandp IOpvesuu, nayu. cotp. BCEI'EU

Conogeii Hamanvs Anexcanoposna, pyKoBOAUTEb IPYIIbl AHanu3a 1 KoopanHaimu OO0 «DKormoc»

Cnupudonoe Muxaun Anexcanoposuu, n-p reojl.-MUHepas. HayK, 3aB. OTAeJ0M PernoHanbHO reosko-
siorun ¥ Mmopckoii reotoru BCETEU

Cyxaueea Jleonmuna Jleonudoéna, KaH. TeOrp. HayK, HaYalbHUK CEKTOpa DKOJIOTMYECKUX MCCIIeI0Ba-
HUIl HayYHO-MCCIIEI0BATEIbCKOr0 MHCTUTYTa KOCM0Oasporeosornyeckux
metonoB (HUMKAM) — dunnana OI'YII «lleHTpanbHblil HaydHO-KCCTIe-
NOBATEeJbCKUI MHCTUTYT MalHocTpoeHus» (LIHUMMALLI)

Tumowuna Anena Baadumuposua, ctaxep-uccienoBatenb Mopckoro nuHctutyta PITMY

Yauuee Bradumup Heanosuu, mil. Hayd. coTp. nuHcTUTYTa O3epoBeneHus PAH

Dedoposa Hamaness Koncmanmunosna, KaH. Teoj1.-MUHepal. HayK, Bea. cenranict OAO «CeBMopreo»

Duaunnoe Andpeii Anexcandposuu, KaHm. OUOJ. HAyK, IJI. HAy4. COTP. DKOJIOTMYECKOI0 KOHCAITUHIO-
BOTO areHTCTBA «DKOIMPOECKT»

1lapes Banepuii Anamoavesuu, n-p ¢hu3.-Mar. Hayk, 3aB. Kad. OxkeaHogorun PITMY

Ilapvkosa Hamanvs Cepeeeéna, HadyallbHUK OTaeda MOHUTOPUHTA M pabOThI C MPUPOIOITIOIb30BaTE-
nsiMu OO0 «Bko-Bkenpecc-CepBUc»

Yepnosea Hamanvs Bradumuposua, K.60.H., HaydHblii corpynHuk 3MH PAH

Yycoe Anexcandp Hukonaesuu, KaHI. TEXH. HayK, 3aB. Kad. ['pak1aHCKOTO CTPOUTENbCTBA U MPUKJIA/I-
Hoii akosoruu CI16 I'TTY

Hluaun Muxaua bopucosuu, Kana. 6MoJ1. HayK, I-p TeXH. HayK, Mpod. kad. [IpoMbIcI0BOIT OKeaHO10-
MU U OXpaHbl IpupoaHbix Bog PITMY

IlImakoea Mapuna Barenmunosna, KaHn. TeXH. HayK, Hayd. coTp. mHcTUTyTa O3epoBeneHust PAH

Ilyiickuii Bradumup @eauxcosuu, n-p 610, HayK, HadanbHUK HayuHo-aHamuTudeckoro otaea OO0
«9ko0-Dkcnpecc-CepBUC»
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Tpeb6oBaHus Kk NnpeacTaB/IeHNIO N 0POPMIIEHUIO pyKonucei
AJ1s1 aBTOPOB XypHasia

Matepuan, npegnaraemMelii ansg nybavkaumm, OOMKEH ABAATbCS OPUIMHASIbHBIM,
HeonybnMKOBaHHbIM PaHee B APYrMX NevaTHbiX nagaHuax. O6bem ctaTbll MOXET
coctaBnaTtb Ao 1,5 aBropckmx nuctos (1 a.i. paBeH 40 ThiC. 3HAKOB), B UCKITIOYM-
TENbHbIX CITy4aax N0 PELLEHMIO peakonnerny — Ao 2 aBTOPCKMX JIMCTOB.

Ha oTaenbHOM CTpaHuLe NpuBOASATCS CBeaeHUs 00 aBTOpe (aBTopax) Ha PyCCKOM
W aHMNMNCKUX A3blkax: GaMunvsg, UMs, OTYECTBO, y4eHas CTeneHb, AOJKHOCTb U
MECTO paboThl, KOHTaKTHble TeNedOHbI, aapPeC 3NEKTPOHHOM NoYThI. [naTa 3a ony-
OnrKoBaHMe PYKOMMUCEN C aCMMPaHTOB He B3MMAETCH.

AHHOTaALMS CcTaTb OOBEMOM A0 7 CTPOK Ha PYCCKOM U aHI/IMMCKOM A3blKax HEe
[OMmKHa coaepXartb CCbIMOK Ha pasfesnbl, GOopMySibl, PUCYHKM, HOMEpPa uuTnpye-
MOW InTepaTypsbl.

Cnucok nuTepartypbl A0IKEH coaepxaTb brubdnnorpaduyeckme ceegeHns 060 Bcex
nyonnkaumsax, ynoMMHAEMbIX B CTaTbe, U HE A0/KEH COAepXaTb yKasaHuii Ha pa-
©0Tbl, HA KOTOPbLIE B TEKCTE HET CChIOK.

[MpOHYMEepOBaHHbIN CNUCOK NuTepaTypbl (B andaBUTHOM MOPSAKE, cHadana Ha
PYCCKOM, 3aTEM Ha MHOCTPAHHbIX 3blKaX) NPVBOANTCS B KOHLLE CTaTbW HA OTAENb-
HOW CTpaHuLe C 00a3aTeNbHbIM yKa3aHMeM CneayloLmx AaHHbIX: 419 KHUAM — damMu-
NG N MHWLUMANBl aBTOpa (pefakropa), Ha3BaHWe KHUTKM, MECTO M34aHns (ropoa),
rof, N3faHna; ong XypHanbHbIX cTaTen — GamMuimsg 1 UHUUMansl aBTopa, Ha3BaHue
CTaTbW, HA3BaHWE XypHana, rod N3gaHuns, ToM, HOMep, BbINyCK, CTPaHWLbI (Nepsas
1 nocnenHas). Pagpeluaetcsa aenatb CCbINKX Ha 3NEKTPOHHbIE MybGavKkaumm n aape-
ca IHTepHEeT ¢ ykasaHneM BCEX AaHHbIX.

OdopmneHre CCbiNok B TEKCTE: B KBAAPATHbIX CKOOKax [ | ykasaTb MOPSAKOBbLIV
HOMEP NUTEpaTypbl. ECnv npm untnpoBaHnmn OeNaeTcs CCbliika Ha KOHKPETHYIO Lin-
Taty, Gopmyny, TEOPEMY U T.M., CleAyeT ykadbiBaTb HOMeEP CTpaHuupl: [13, c. 23].
CHOCKM MOMeLLIaITCs Ha COOTBETCTBYIOLLEN CTPaHULE TEKCTA.

Tabnvupl 1 apyrve undpOoBbIE AAHHbIE O0KHbBI OblTh TLWATENBHO MPOBEPEHbLI U
CHaOXEHbI CCbINIKaMU Ha UCTOYHWKM. TabnuLbl NprBOAATCS B TEKCTE CTaTby, HOMEP
1 Ha3BaHWe yKa3blBAIOTCS HaA Tabnnuen.

HasBaHust 3apybexHbIX KOMMaHWN NPUBOAATCH B TEKCTE OE3 KaBblYEK U BbIAENEHUI
naTMHCKMMK BykBamu. locne ynoMuHaHusa B TekcTe damMunnin 3apybexHbix yye-
HbIX, PYKOBOAMTENEN KOMMAHWM U T.4. HA PYCCKOM A3bIKE, B MONYKPYMbIX CKOOKax
NPUBOAMNTCS HANNCAHNE UMEHU 1 PaMUINN NAaTUHCKMMYK OyKBaMU, €CN 38 STUM HE
CnemyeT ceblfika Ha paboTy 3apybexHOoro aBTopa.
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PekomeHgauunun no ¢popmaTupoBaHUIO
A5 noga4yv pyKornucu B pefakunoHHO-n3[aTesIbCKuii otaers

®opmat A5 (148%x210) KHUXHBIN.

Mons: BepxHee — 1,8 cM; HMXHee — 2,3 ¢Mm; neBoe — 1,8 cm; npaBoe — 1,8 cm.

OT kpas 0o BEPXHEro KoMoHTUTYNa — 0 CM, A0 HUXHErO KOIOHTUTYNa — 1,8 cMm.
KonoHumdpbl BHN3Y B 3epkasibHOM MOA0XeHUr — 10, 0ObIYHBIM WPUPTOM, HA4YMHATb
C TUTYNIBHOMO NnCTA.

Habpatb TekcT wpudTtom Times New Roman, 0ObIYHbIN.

MeXCTPOYHbLIN MHTEpPBaN — OANHAPHbLIN.

Ab3auHbin otctyn — 0,75 cMm.

VIHTepBan oo 3aronosBka — 24 nyHkTa, nocne — 6.

Pasmep wpudTa: 0CHOBHOM TekeT — 11, Tabnuupsl — 9.

Nexaume Tabnuiubl NOMECTUTb B OTAENbHbIV dann Ha popmaT AS anbOOMHbIN, NONS:
BEepxHee, HMXHee 1 npasoe — 1,8 cm, nesoe — 2,3 cMm, wpudTt — 9.

PucyHkn pacnonaratb N0 TEKCTY B COOTBETCTBMM CO CChIIKOW.

MoapnCyHO4YHYO NoANNChb Habpatb WPUHTOM — 9.

B dopmynax pycckue BykBbl MPsMble, TAaTUHCKNE — KYPCUBHbIE, FPEYECKNE — MPSIMbIE,
TPUrOHOMETPUYECKMe GyHKUMK (Sin, COS 1 Ap.) HabupaTb NPSIMbIM LIPUHTOM.
Nutepatypa — wpndT 9.

OrnaeneHne NOMeCTUTb B KOHLLE pykonucu — wpudt 9.

TpeboBaHus kK 0pOPMIICHNIO CTaTbu 418 Ny6nKayunm B Y4eHbIX 3arnnckax

VIHnumansl n gamunmm asTopoB Ha PYCCKOM A3bIKE.

HasBaHue Ha pyCCKOM A3blKe.

AHHOTaLMS Ha PYCCKOM A3bIKE.

KntoyeBble CnoBa Ha pPyCCKOM A3bIKE.

VIHnumansl n gamunmm asTopoB Ha aHIMTTMACKOM A3bIKE.

HasBaHve Ha aHTJIMNCKOM A3bIKE.

AHHOTaALUMA HA AHTIMNCKOM S3bIKE.

KntoyeBble CnoBa Ha aHIMIMNCKOM A3bIKE.

dopmat 17x24 KHUXHBIN.

[MNonsa 3epkanbHble: BEPXHEE U HuxHee — 2,3 CM; neBoe 1 npaeoe — 1,8 cm.
OT kpas A0 BEPXHEr0 KONOHTUTYSIA N HUXKHETO KOTOHTUTYNOB — 1,8 CM.

BuumaHne!

ABTOpCKas NpaBka B BEPCTKE — KOMMEHcaLMOoHHas, A0 NATU OYKBEHHbIX MCMPaBAEHW
Ha CTpaHuLe.
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HayuHnoe uznganue

YYEHBHBIE 3AITNCKHN
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Ne 35
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Pedaxmop: 1.T'. MakcumoBa
Komnovromepuas eepcmia: ¥O. 1. KnumoB

JIP Ne 020309 ot 30.12.96.

Monmucano B medath 20.08.14. dopmat 70x 100 '/16. FapauTtypa Times New Roman.
Bymara odcetnas. [leyats odpcerHast. Y. med. 1. 16,6. Tupax 500 ak3. 3aka3z Ne 330.
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