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BJUSHUE T'MJIPOJIOTTUYECKHUX YCJIOBU HA U3MEHUYMBOCTH
I'MAPOXUMHNYECKUX U TUAPOBNOJOI'MYECKUX XAPAKTEPUCTHUK
BOJI OJIECCKOI'O PETUOHA CEBEPO-3AIIA/THON YACTH YEPHOI'O MOPSI

Ha ocHOBe JaHHBIX 3KOJOTHYECKOr0 MOHUTOpHHIa OIEeccKOro peruoHa ceBepo-3amanHoil wactu YUepHoro mops
OIMCAHO BJIMSHHE OCOOCHHOCTEH THIPOJIOTHYECKHX YCJIOBHH W SIBICHHWI Ha M3MEHYMBOCTH TMAPOXUMHYECKHX W
THIPOOHOIOTHYECKUX XapaKTEPUCTHK BOJ akBaTopui. [Ioka3aHo, YTO NMPOHMKHOBEHHUE S3bIKA PACIIPECHEHHBIX BOJ
n3 JInenpo-byrckoro 11mana BeCHOW M IPUOPEXHBIN BETPOBOH allBEJUIMHT B BECEHHE-JICTHUH MIEPUOJ I'O/ia CII0Co0-
CTBYIOT yITyOJICHHIO TIpoliecca 3BTPOQHUPOBAHUS BOJ U Pa3BUTHIO TUIIOKCHHU B ITPUOPEIKHOIT 30HE.

KaioueBble cjioBa: ruapOIOTHYECKHE YCIOBHS, THAPOXUMHUYECKUH PEXUM, IBTpOdUKanus, runokcusi, Onecckuit

peruoH, YepHoe mope

Opnecckuil peruoH ceBepo-3amagHol vac-
™ YepHoro mops (C3UM) sBisercs COCTaBHOMH
yacTbio J[Henpo-byrckoro mpuycTbeBoro ydyacrka
[2], omHaKO €ro TUAPOTOTHYECKUH PEXUM HMEET
OTIIMYUTENbHBIE ~ OCOOCHHOCTH,  CYIIECTBEHHO
BIUSIONINE Ha M3MEHYWBOCTH THIPOXUMUYECKHX
W TUAPOOMOJIOTHIECKHAX XapaKTEPUCTUK BOJ, UTO
MO3BOJISIET pacCMaTpPUBaTh €r0 OTICIBHBIM paii-
oHOM [6, 7, 11, 17].

B 1988 — 1999 rr. Onecckum dummamom
WNucturyTa Omonorun roxHbIX Mopeir (OD UH-
BIOM) mpoBogwics KOMIUIEKCHBIH 3KOJIOTHYE-
CKHI MOHMTOPUHI MOPCKOH aKBaTOpHUH, MHpUIIe-
raroIei k modepexpro T. Oecchl U ee TOPOIOB-
cnyTHUKOB MnpudeBcka u HOxHOro. Pe3ynbraTsl
3TOT0 MOHUTOPHUHTA TIO3BOJIUIU YCTAHOBUTH U
OTHCaTh OCOOEHHOCTH M3MEHYHBOCTH THIPOJIOTH-
YECKUX yCIoBHM [6], mupkynauuu Box [6, 16, 18]
U THAPOXMUMHYECKOTO PEXHMa HCCIeIyeMON ak-
Baropuu [4, 11].

[IpencraBnsemass pabota sBISETCA IPO-
JIOJDKEHHEM dTHX HcciaenoBanuii. Ee menp 3akiiio-
YaeTcsl B UCCIEIOBAaHUU, IO JaHHBIM MOHUTOPHUH-
ra, BIUSHHUS OCOOCHHOCTEH THIPOIOTHYECKUX
YCIIOBUM U SIBJIEHUW HA MU3MEHUYHUBOCTb THAPOXU-
MUYECKUX U TUAPOOUOJIOTHYCCKUX XapaKTepHu-
ctuk Bog Omecckoro perrona C3UM.

Martepuaa u MeToasbl. 3a nepuon 1988 —
1999 rr. B Ongecckom pernone C3UM Obuta mpo-
BefmeHa 31 KOMIUIEKCHAsh ChEeMKa aKBaTOPHUH, C
00IIMM YHCIIOM cTaHLui — 557. Yuciio cbeEMOK B
roay BapbUpoBaJIO OT 1 70 6, KOJIMYECTBO CTaH-
muid — oT 16 mo 42, cocraBinsig B cpenneM 27. [o-
JIOBOHM IIWKJI MOHUTOPWHTA B OOJIBIITMHCTBE CIyYa-
€B BKJIIOYAJl B ce0S JBE ChEMKH, COOTBETCTBYIO-
IMe BeceHHeMy (ampens — Maii) U BTOpOH moio-
BHHE JICTHETO (aBTYCT — CEHTSAOPH) THIPOJIOTHIE-
CKHX CE30HOB. Bcero B ampene BBITIOJHEHO 3
CheMKH, Mae — 9, utone — 1, aBrycre — 9, ceHTsI0-
pe — 2, okTs0pe — 2, HOsIOpe — 3 , nexabpe — 1 u B
tespane — 1.
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ITockonpKy MOHHUTOPHMHI MpPOBOAMICS C
LEeNbl0 KOHTPOJSL KadecTBA  MOPCKOHM Cpeabl
Opecckoro permona C3UYM, To ero mporpamMma
npeaycMaTprBana ONpelesieHHe B IOBEPXHOCT-
HOM H NIPUJOHHOM CJIOAX CTaHJApTHBIX THAPOJIO-
THYECKHX (TeMIIEpaTypbl, COICHOCTH) U TUAPOXH-
MHUUYECKHX (COmep)kaHHs OHOTreHHBIX BELIECTB,
PacTBOPEHHOTO KHCIOPOJa U T.J.) XapaKTepUCTUK
BOJI aKBaTOPHH, a TAK)KE COJEPKAHUS PA3INIHOTO
poZa 3arpsA3HAIOIINX BEIIECTB.

C 1992 r. B cucrteMy HaONIOJICHUH OBLIH
BKJIIOUEHBI OINPEIETICHUSI COACPKaHUS XIOPOpHI-
na «a» crekrpodoroMeTpuieckuM Meronom [13].
B mae u aBrycre 1994 — 1995 rr., Mae u okTs0pe
1996 r., B cenTsi0pe 1997 r., B Mae u aBrycre 1998
T. HAa OTAENBHBIX CTAaHIMAX OTOMPAINCH KOJIUYe-
CTBeHHBIE TPOOBI (urormmankTona. [IpoOsl cry-
manu 10 40 — 60 mu B BOpOHKe 1uid 0OpaTHOM
¢unpTpanuu QUTOIUTAHKTOHA, WCIIONB3Ysl JIaBca-
HOBBIC (PHUIBTPBI ¢ AWAMETpOM Top 1.5 MKM, u
¢ukcupoBanu 40 % HelTpanu3oBaHHBIM (hopma-
nuHOM. KiteTkn (puTOIUIaHKTOHA MPOCYUTHIBAIH B
Karute KoHIeHTpaTa oobemMoM 0.5 MIT Ha CUeTHOM
IUTaCTUHKE. bruoMaccy paccuuThIBalIM MO JTaHHBIM
WHIWBUIYaJbHBIX W3MEPEHHH pa3MEpHBIX Iapa-
METPOB KIETOK. ONH30JMYEeCKH CTaHAAPTHBIM
CKJISTHOYHBIM METOJIOM B KHCJIOPOAHOW Moaudu-
Kalli¥ OLIEHMBAJIach IEPBUYHAS IPOLYKIHS Opra-
HUYECKOTO BemiecTBa QuromutankronoM. Komnue-
CTBO BBIJEJICHHOTO KHCJIOPOJAA ONpPENeNsuld CTaH-
JapTHBIM MeTonoM Bunknepa [13].

Brluenepeunciennsle  ruapoOuoIorude-
CKHE HCCIICOBAHUS XOTA U BBIIOIHSIACH B MU-
HUMaJbHOM 00BbeMe, HO TIPU UCIIOJIb30BAHUU JaH-
HBIX JOCTaTOYHO PErYJISPHBIX CE30HHBIX CHEMOK
THJIPOJIOTHYECKUX M THIPOXMMUYECKUX ITapameT-
pPOB TO3BOJSIOT CYIUTh O BIHMSHUU HEKOTOPBIX
THIPOJIOTHYECKUX SIBICHUH Ha  (QopMupoBaHHE
COBPEMEHHOTO YPOBHS TPOMHOCTH BOJ U KHCIO-
POIHOTO PEKUMa aKBaTOPHUH.

Pe3yabTathl u o6cy:kaenue. HMupopma-
111, HAKOIJIEHHAs B XoJie 12-JIeTHEero 3KoJorude-
CKOTO MOHHUTOPHHIA, NT03BOJIMJIA YCTAaHOBUTH ClIe-
JyIoIllie XapaKTepHble 0COOCHHOCTH H3MEHUYHBO-
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CTH THUAPOJIOTHYECKUX yciaoBuil B Omecckom pe-
ruone C3UM:

® Ce30HHAs W3MEHYMBOCTH CTETNICHW BIUSHUS
npecHoro croka /[uenpa u FOxunoro byra Ha run-
POJIOTHYECKYIO CTPYKTYpYy, IWHAMHUKY W THAPO-
XUMHYECKHE TIOKa3aTeIn KadyecTBa BO;

® CHCTEMaTHYECKOE pAa3BUTHUE BETPOBOTO IIPH-
OpEeXKHOTO anBeUIMHTa, 00ECIICYMBAOIIEIO BOJIO-
¥ MaccoOMEH MeXIy MOBEPXHOCTHBIM W MPHUOH-
HBIM CJIOSIMU aKBaTOPHM B BECEHHE-JICTHHUM IEPH-
O]l TO/Ia, KOT/Ia 3THU CIIOW PAa3JICICHbl PE3KUM ce-
30HHBIM TUKHOKITUHOM.

Ucnonp3yst gaHHBIE MOHUTOpPWHTA, Ha
pUMepe KOHKPETHBIX ChEMOK IMOKaKeM KaK yKa-
3aHHBIC OCOOCHHOCTH THUIPOJIOTHIECKOTO PEKUMA
BIMSIFOT Ha W3MEHYMBOCTh THUAPOXUMHUYECKHUX U
THAPOOHOJIOTHYECKUX XapakTepucTuk Box Onec-
CKOT'O PETHOHA.

CreneHp BIUSHUS PEYHOTO CTOKA HA THI-
pOJIOTHYECKHE W THUIAPOXUMHYCCKUE YCIOBHS B
OnecckoM peruoHe ONpEeNeNsieTcss CE30HHOM u3-
MEHUYUBOCTHIO pacxoioB JlHenpa u FOxuoro byra,
a TaKxke Npeo0IaIaloMH BETPAMHU.

[Ipu Beixone u3z Jduenpo-byrckoro iauma-
Ha PEYHBIC BOABI PACTCKAIOTCS TOHKHM CIIOEM II0
MOBEPXHOCTH MOPS B BUJIE S3bIKa, KOTOPBIU, B 3a-
BHCHUMOCTH OT BETpa, MOXKET OBITh OPHEHTUPOBAH
B JIByX BO3MOXKHBIX HampasieHusx. [Ipu momunu-
POBaHHU CEBEPHBIX U CEBEPO-3alaJlHBIX BETPOB
OCh s3BIKa HAIIpaBJICHA Ha FOTO-3aIlaj, U pacipe-
cHeHne y OeperoB OJiecchl HE MPOCIICKHBACTCS.
CoJiIeHOCTb BOJI MUCCIIEyEMOM aKBaTOPUM B 3TOM
Clly4ae HaXOJUTCS B OOBIYHBIX Tpenenax 14 — 16
%o0. Bo BTOpOM, MOBOJIBHO 4acToO HAOIOJaeMOM
BapUaHTE PACTEKAHMSI, SI3BIK PACTIPECHEHHOU BOIBI
npocTupaetcs Ha 3anan Haj Opecckoit OaHKON U
BIIOJIb ceBepHOTOo Tobepexbss C3UM, mocturas
OeperoB Omecchl M 3HAYATETHLHO TOHUXKAS COJIe-
HOCTh Ha MOBEepXHOCTH. OCOOEHHO XOpOIIO 3TOT
CIy4yail TPOCIEKUBACTCS B ampesie — mae, IpH
CWJIBHBIX IOTO-BOCTOYHBIX M BOCTOYHBIX BETpax,
KOTJla, 10 JaHHBIM cTaHnuu Omecca-mopr, cole-
HOCTh noHmxkaeTcsa 10 10 — 12 %o, a B MCKIIFOYH-
TEJBHBIX clydasx U 10 2 %o [8]. Ilomumo oTme-
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YEHHBIX BApHAHTOB, PEYHBIE BOJBI MIPU BBIXOJE H3
JMMaHa MOTYT pacTeKaThcsl BeepooOpas3Ho. B Ta-
KHX cly4asx MoTok oT KuHOypHCKOro mposnBa
PacXoAMTCs MO MOBEPXHOCTH MOPS PaguaibHO U
JIOBOJIPHO OBICTPO 3aTyXaeT, JUMaHHas BoJa II0
COJICHOCTH OBICTPO TpaHCc(hHOPMHUPYETCSI B MOp-
ckyro. [lnuHa 30HBI TpaHcopManuy PEYHBIX BOJ
He MPEBBIIIAET IBYX AECATKOB KHJIOMETPOB, U CO-
neHocTh Boa B OpecckoM perrone C3UM He mo-
Hxkaercs [2].

B /IHenpo-byrckom npruycTheBOM paiioHe
(JIBITP) B TedeHnue Bcero roja JOMHUHHPYIOT BET-
pel ceBepHBIX pyMOoB. I[lo maHHBIM cTaHIMH
Opecca-niopT, X cyMMapHasi IOBTOPSEMOCTh CO-
craBiseT 43 % [8]. Onrako I BECEHHETO Meproa
(armpens — Maif) XapakTepHO HEKOTOPOE OcIaliieHue
BETPOB CEBEPHBIX pyMOOB (m0 36 %) m ycuieHue
F0r0-BOCTOYHBIX (22 %) u 10kHBIX (17 %) BeTpoB,
CIOCOOCTBYIOIIMX TPOHUKHOBEHHUIO S3bIKA TPaHC-
(hOPMHUPOBAHHBIX PEYHBIX BOJ B OMECCKUIl PETHOH.
Kpome Ttoro, mo [1], y ceBepHOro Oepera BOIHM3H
I'pHUropbreBCKOro JMMaHa MOBTOPSIEMOCTh LITOPMO-
BBIX (CO CKOpPOCTBIO > 15 M/C) BETPOB BOCTOUHBIX
pyMOOB OoJiee ueM B YeThIpe pasa MPEBBIMIACT TI0-
BTOPSIEMOCTb BETPOB 3aIIaJHBIX PyMOOB.

VYuutheiBas, 4To pacxoisl p. JAHenp noctu-
raloT MakCUMyMa B Mae, MOXKHO CIeNaTh BBIBOJ,
YTO IPOHUKHOBEHHUE S3bIKA TPaHC(HOPMHUPOBAH-
HBIX peuHblX Boj [uempa u lOxnoro byra B
Opmecckuif pernoH Hambojee BEPOSTHO B KOHIIC
BECHBI. DTO MOATBEP)KIAETCS JaHHBIMU HaOroze-
HUU 3a COJNIEHOCTBIO Ha cTaHuuu Onecca-nopT [§]
U pPe3ysibTaTaMu TUAPOJOTMYECKUX CheMOK O
NubIOM B 1988 — 1999 rr. 13 neBsatn Malickux
CBHEMOK, SI3BIK PACIPECHEHHBIX BOJ Pa3IMYHOI
WHTEHCHBHOCTH HaOIIoasics B Mpejaesax IMOJIUro-
Ha y ero ceBepHOro Oepera B mae 1988, 1994 —
1996 u 1998 rr., a Takxke B anpene 1990 r.

[lockonbKy ¢ peyHBIMH BOJAaMH Ha aKBa-
toputo [laenpo-byrckoro mpuycteeBoro ydacrka
C3YM mocTymaer 3HAYUTEIBHOE KOJIUYECTBO
OMOTeHHBIX M OPraHUYECKUX BEILECTB, TO €CTECT-
BEHHO OXMWJaTh, YTO IIPOHUKHOBEHHUE S3bIKA
TpaHC(OPMUPOBAHHBIX PEYHBIX BoJ B Onecckuit

Mopcekuit exonorignuit xypaain, Ne 4, T. I11. 2004

PETHMOH JOKHO CHOCOOCTBOBATH POCTY HPOIYK-
UM 1 OMoMacchl (PUTOILIAHKTOHA M BO3PACTAHUIO
pONM TIPECHOBOJHBIX BHJOB B €€ OOpa3OBaHUH.
JleiicTBUTENBEHO, pe3yNbTaThl MOHUTOPHHTA CBH-
JETENBCTBYIOT (pUC. 1 M 2), 9TO yKa3aHHBIA d¢-
(beKT BIMSHUS PEUYHOrO CTOKAa MMeeT Mecto. Kak
MPaBHUJIO, OONACTH sSI3bIKA PACIPECHEHHBIX BOJI
COOTBETCTBYIOT BBICOKHE KOHIIEHTpAIUH XJIOPO-
¢wta «a» u buoMacchl (PUTOMIIAHKTOHA.

B mpoctpaHCTBEHHOM  pacIpeeneHnu
OMOTCHHBIX 3JIEMCHTOB BIIMSHUE MPOHUKHOBEHUS
B aKBaTOPHUIO TPaHC(HOPMHUPOBAHHBIX PEUHBIX BOJI
NpOSIBIISICTCST HEONHO3HA4HO. Hampumep, B Mae
1995 r. sA3BIKY paclpecHEHHBIX BOJ Y CEBEPHOIO
mo0Oepexbsi PETHOHA COOTBETCTBOBAIM TMOBBIIICH-
HbIC KOHIIEHTPAI[MK MHHEPAJIbHBIX (JOpM a30Ta U
dhochopa, a B Mae 1994 r. — MOBBIIICHHBIE KOH-
neHtpanun GocdaroB, HO MUHUMAIBHBIE TIO aK-
BaTOPUM KOHIICHTPAIMU aMMOHUIHOTO a3oTa. Jlis
00BSICHEHHS ATOH HEOAHO3HAYHOCTH HEOOXOAMMO
YUHUTHIBATh, YTO TEKYIINE KOHIECHTPAIUH OUOTCH-
HBIX DJIEMEHTOB, HAaOJIOaeMbIe B TIEPHUOJT CHEMOK,
OTIPE/IETISIFOTCSl HE TOJBKO IOCTYIUICHHEM HMX W3-
BHE (B YaCTHOCTH, C PSYHBIM CTOKOM), HO U COOT-
HOIIICHNEM MHTEHCHBHOCTEW IMPOIIECCOB YTHIIN3a-
UM TIpH OTOCUHTE3E U pEereHepaluy Ipyu MHUHE-
pam3anuu opraHmdeckoro BemecTBa. Ciemosa-
TEJBHO, B KaXJIOM KOHKPETHOM CITydae XapakTep
W3MEHYHMBOCTH KOHIICHTpAIMi OWOTEHHBIX 3Jie-
MEHTOB B S3bIKE PAaCHpPECHEHHBIX BOJ U UX COOT-
HOIIICHUE 3aBHUCST, MTOMHMO XapaKTEPUCTHK ped-
HOTO CTOKa, OT TaKUX (paKTOPOB KaK TeMIepaTypa
W TIPO3pavyHOCTb BOJ, (a3a pa3sBUTHSA IUIAHKTOH-
HOTO COOOIIECTBA M T.II.

B wactHOCTH, CpaBHUTENBHBIA aHAU3 pe-
3yJIbTaTOB BBIIICYTIOMSIHYTBIX BECCHHUX CHEMOK
3a 1994 u 1995 rr. (puc. 1, 2) nokasan, 4Tto, cyas
M0 KOHIIEHTpanuu xjopodmiia «a», ¢docdaTos,
aMMOHHS M XapakTepy NpPOCTPAaHCTBEHHOTO pac-
npejeseHus: 6uoMacchl (PUTOIIIAHKTOHA B o0Jac-
TH A3bIKa PacIpecHEHHBbIX BOJ, B 1994 r. Temmbl
YTUIM3alUU OMOTEHHBIX JJIEMEHTOB (PUTOILIAHK-
TOHOM Tip ¢oTocuHTe3e ObuTH BBImE. IloaTOMY
pecypc OMOTEHHBIX DIIEMEHTOB TIEpelIell B pecype
OpPraHUYECKOTO BElIeCTBA.
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Fig. 1 Spatial distribution of salinity (a), .., water temperature (b), °C, phosphates (c), mkg/l, ammonia nitrogen
(d), mkg/1, chlorophyll «a» (e), mg/l, phytoplankton biomass (f), mg/m’, in the surface layer of northwestern part of
the Black Sea (Odessa region) in May 1994
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Fig. 2 Spatial distribution of salinity (a), %, water temperature (b), °C, phosphates (c¢), mkg/l, ammonia nitrogen
(d), mkg/1, chlorophyll «a» (e), mg/l, phytoplankton biomass (f), mg/m’, in the surface layer of northwestern part of

the Black Sea (Odessa region) in May 1995
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DTOMy MoOTJa CIIoCOOCTBOBaTh 0OJIEE BbI-
COKasl TeMmIepaTypa BOJBI, OTMeYaeMasi B SI3BIKE
pactpecaenust B 1994 1., B oTIMYHE OT CHEMKHU
1995 r. Kpome TOro, corinacHo NaHHBIM THUAPO-
ouonorndeckux uccienopanmii [10, 14], B Becen-
Huil nepuox 1994 r. npu «BETEHUU» BOABI Mpe-
CHOBOJHBIE BUIBI cocTaBisuin 34.2 % cpenHeit
Ouomacchl (PUTOIIAHKTOHA, a BecHou 1995 r. ux
BKJIaJ] B 00pa3oBaHue OMOMACCHI BOJOPOCICH ObLIT
B nBa pasza menbme (15.1 %). Hcxoas u3 storo,
MOYKHO TPEANOI0KHUTE, 4TO B 1994 T. coolbmiecTBo
(UTOIUIaHKTOHA OBIIO «MOIIOXKeE», ueM B 1995 r
U, CJeIoBaTeIbHO, €ro MPOIYKIHUS U CKOPOCTh
YTHIIU3AI[UK OMOTCHHBIX 3JIEMEHTOB OBUIM BBIIIIE.
Henp3st Takke HCKIIOYUTH BIMSHUE U JIPYTHX
(akTOpOB, TaKUX Kak, HampuMep, O0COOCHHOCTH
MPEIIIECTBYIOMEH CheMKe THAPOMETEOpPOIOTHYIE-
CKOM OOCTaHOBKHM WJIM W3MEHUYMBOCTH KadecTBa
BOJ] pEYHOTO CTOKA U T.I.
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[IponukHOBeHUE sI3BIKAa TpaHCHOPMHPO-
BaHHBIX PEYHBIX BOJ OTMEYaJOCh W B MO3IHE-
OCEHHHMII mepuonx roja (Hampumep, B OKTAOpe
1996 r.,
YBEIMYEHHE CTOKA

puc. 3), KOrga MPOUCXOJUT CE30HHOE
p. Aduenp. IIpu sToM B 06-
JIACTH PACMpPECHEHHS OTMEYANUCh TMOBBIIICHHOE
coxepxanue xynopodmmia «a», dhochaTtoB u I0-
HU)KCHHOEC aMMOHUUHOTO a3oTa. OJHAKO, B OTJIH-
Yhe OT BECHBbI, B OCCHHE-3MMHUI MEpHO, W3-3a
WHTCHCUBHOTO KOHBEKTHBHOI'O TIEPEMEIINBAHUS
BOJI, PacHpECHEHHbIC 00JaCTH, C TMOBBINICHHBIM
coJiep)kaHleM OMOTEHHBIX JJIEMEHTOB M MaKCH-
MyMaM# OMOMAcChl (PUTOILIAHKTOHA B MOBEPXHO-
CTHOM CIIO€ aKBaTOpHHU, OOpa3yloTCs Takke B
paiioHax 3ariayOJeHHBIX BBIITYCKOB CTOYHBIX BOJT
roponoB Opnecca, Mnbuuesck, FOxuebrit. [Tompo6-

HOE€ ONMCaHUE 3TUX BBIMTYCKOB MpuBeIeHO B [19].
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Puc. 3 TIpocTpaHCTBEHHOE paclpeielieHre COIeHOCTH (), %o, U XJopoduiia «ay» (6), MI/J, B HOBEPXHOCTHOM

cioe Onecckoro pernona C3UM B oktsi06pe 1996 r.

Fig. 3 Spatial distribution of salinity (a), ., and chlorophyll «a» (b), mg/l, in the surface layer of northwestern

part of the Black Sea (Odessa region) in October 1996

B BeceHHe-nmeTHHMM Tmepuoj Toja, B pe-
3yJIbTaTe MPOTPeBa MOBEPXHOCTHBIX BOJ, BIHSIHUS
PEYHOTO CTOKa (BECHOW) M OCIAa0JIeHUs] BETPOBOM
nearenbHOCTH  (JleToM)  QopMupyercss  pe3kuit
MUKHOKJIMH, KOTOPBIA OJOKHUpYeT Macco- U raso-
00MEH MeXTy MMOBEPXHOCTHBIM U O0Jiee TITyOOKH-

80

MH CclOosMH. B Takux ycioBusax 0co00 BaKHYIO
POJIb B CHA0KEHUH MTOBEPXHOCTHOTO (POTHUYECKOTO
CJI0s1 OMOTE€HHBIMH 3JIEMEHTaMH U, TaKUM oO0pa-
30M, B CTUMYJHPOBAaHMUHU Iporiecca (POTOCHHTE3a
OpPraHMYECKOr0 BEIIECTBa (PUTOIIAHKTOHOM Ha-
YHHAET WIPaTh MPHOPEKHBIH BETPOBOM amBeln-
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JIUHT BOJ, KOTOPBIM pa3BUBaeTCs INPH CTOHHBIX
BETpPaX.

BBuny mopdomerpuueckux ocoOeHHO-
cTeil akBaropuu, B ONecCKOM pPErMOHE MOTEHIH-
albHO CTOHHBIMU SIBIISIIOTCSI BCE BETPA € 3alaJHON
cocTaBJysIomIel (HaunMHasi ¢ CEBEPHBIX U 3aKaHYH-
Basi 10)KHbIMH). OpnHako HamOoJiee CHIIBHBIC BET-
pOBBIE  CrOHBI  HAONIOJAIOTCS TPU  CEeBEpO-
3amajHbIX BeTpax, IHOBTOPAEMOCTb KOTOPBIX B
JIETHUH TIEPHO]] MaKCHMallbHA W COCTaBJISET 22 —
28 % [8]. Ilpu roro-3amagHbIX U FOKHBIX BETpax
BIOJIb 3allaJHOTO HOOEpeXKbsi palioHAa BO3MOXKHO
pa3BUTHE allBeJUIMHIa 3KMaHOBCKOro Ttuma [3].
OO11ast HOBTOPSIEMOCTh CTOHHBIX BETPOB B JICTHUH
nepuox nocruraet 50 %, 4To MO3BOJSAET paccMmar-
pUBaTh MPUOPEKHBIH ANBEIUIMHT KaK THIIUYHOE
IUIA paccMaTpUBaeMOH aKBATOPUU SIBJICHUE.

BetpoBble cronsl U NpUOPEKHBIA anBed-
nuHT BoA B OeCCKOM pernoHe omucaHs B [4, 15,
17]. B MoMeHT croHa B NpUOPEKHOH 30HE MOPS
HIMPUHOW OKOJIO 5 KM TPOUCXOAUT TOABEM
TEPMOKIIMHA K MoBepxHOCcTH MopsA. IIpu sTom B
MOBEPXHOCTHBIM (HOTHUECKUH CJIOH MOCTYMaroT
XOJIOJHBIE,

OTHOCHUTCIIbHO COJICHBIC n

npo3pavyHble, OOOTAlICHHBIE  MHHEPAIbHBIMU
¢dopmamu azora u ¢ocdopa TIyOWHHBIE BOJIBI
CrnencrtBuem 3TOro Iporecca SBISETCS MPUPOCT
Ouomaccel B 30HE TeMIepaTypHOro (poHTa, Tie
CO3JAIOTCS  ONTHUMAaJbHBIE (IO COBOKYITHOCTH
BIHSAIONNX (HaKTOPOB) YCIOBHUS JUIsi CHHTE3a «HO-
BOI» MPOAYKLIMH.

O OjarompusATHOM BO3ICHCTBUM aIBe-
JIMHTa Ha TPOJYKTUBHOCTH IUIAHKTOHA B UepHOM
MOpE CBHICTEIBbCTBYIOT PpE3yJbTaThl OIBITOB,
NpUBEICHHBIE B [9].

B mepwox MOHHMTOpPHHTa, MPOBOAWMOIO
O® NuebIOM, obmmpHBIC CTOHHBEIC SBIICHUS ObI-
1 3aUKCUPOBAaHBI BO BpeMsi ChEMOK B aBIyCTE
1988, 1990 u 1994 rr. [4, 17]. Cnabbie JIOKAJIbHBIC
ciiefibl MPUOPEKHOTO anBeJUIMHTA IPOCIIEKUBA-
quck B arycre 1992, 1995 n 1998 rr.

Ha puc. 4 nokazana curyanus, 3adUKCH-
poBaHHas B mepuoj ciabopa3BUTOTO, HO OOIIKp-

HOro anBesiuHra B aprycre 1994 r. Buano, uto

Mopcekuit exonorignuit xypaain, Ne 4, T. I11. 2004

MOJIOCE TTOBEPXHOCTHBIX BOJ C MOHIKEHHON TEeM-
repaTypoll U TOBBIIIEHHONH COJIEGHOCTHIO, BBITS-
HYBIIICHCS BIOJb 3aIa{HOTO MOOEpekbsl palioHa,
COOTBETCTBYIOT MaKCHMAaJbHbIE 3HAYEHUS TMep-
BUYHOW MPOAYKIMHU (PUTOIIAHKTOHA, COACPIKAHUS
XJIopodpuiia «a» u OnoMaccsl GUTOIUTaHKTOHA. B
MPOCTPAaHCTBEHHOM pAacIpe/leIeHnH OHOTeHHBIX
AJICMEHTOB TPU3HAKH alBeJUIMHTA (B BUJIC MOBBI-
IICHHBIX KOHIEHTPAIIHiA) XOTS U MPUCYTCTBOBAIIH,
HO HE TPOSIBJISUIUCH CTOJIb SIBHO, KaK B moJie (u-
TOIUIAHKTOHA. JTO HE YJWBUTEIBHO, €CIH IPH-
HATh BO BHMMAaHHE OBICTPBIC TEMIIbl YTHIIM3ALUN
OMOTCHHBIX JJIEMEHTOB (DUTOIUTAHKTOHOM TIPHU
(oToCHHTE3€ B JIETHUH MEPHOA M POCTPAHCTBEH-
HYI0 HEOJTHOPOJHOCTh MX MPHUTOKA B TIOBEPXHOCT-
HBI CJIOH, OOYCIIOBJICHHYIO HAIMYMEM MPHJOH-
HBIX BBITYCKOB XO3SIICTBEHHO-OBITOBBIX CTOYHBIX
Boj y Mbica bonbmioit @ontan (CbO «lOxHas» T.
Onecca) u Cyxoro muMana (T. nbudeBck).

YCTaHOBNICHO HANWYHE CBSI3M MEXIY pas-
BUTHEM alBeJUIMHTa B NpUOpexHoi 30He Opec-
CKOI'O pEeruoHa W OOHapyKCHHEM THUIIOKCHH B
MIPUAOHHOM cJioe Ha cBasie rayouH [17]. Ogaram
TUTIOKCHUH B TIPHIOHHOM CJIO€ MPHOPEXKHBIX 00-
JacTeil akBaTOpUU B OOJNIBIIMHCTBE CIy4aeB COOT-
BETCTBOBAJIM OYalrn MHHUMAJBHOH TeMIeparypbl
BOJIBI B TIOBEPXHOCTHOM clloe (pHcC. 5), MpU4YeM B
MPUJIOHHOM clioe 0Oojee TayOOKOW, MOPHUCTON
YaCTH aKBaTOPHUHU THIIOKCHS OTCyTcTBOBama. Ham-
0oJiee TOCTOBEPHO 3Ta CBSI3b MOXKET OBITH OOBSIC-
HEHa Ha OCHOBE pe3yJbTaToB paboTel [12], B KO-
TOPO#, HA OCHOBE aHaJIM3a JaHHBIX BEPTHUKAIBHO-
TO 30HIUPOBAHMS COJCPNKAHUS KUCIOPOJa B BO-
max C3UM B jeTHe-OCEHHHI Tepwoj rojaa, cle-
JIaH BBIBOJI O NMEPBOHAYAIHLHOM PAa3BUTHU U HAJIH-
YUU TUHNOKCUIHO-aHOKCUUHBIX YCIOBUII HE B
MPHUIOHHOM, KaK CUHTAJIOCh paHee, a B IIPOMEXY-
TOYHOM CJIO€ Ha HIDKHEH TpaHUIe MUKHOKIMHA.
[Ipu TIPOAOIDKUTENBHBIX WM CHIIBHBIX CTOHHBIX
BETpax JMH3a TMIIOKCUIHBIX BOJI MUTPUPYET MO
MUKHOKJIIMHOM B CTOPOHY Oepera M HOJHHUMAaeTCs
K MOBEPXHOCTH Ha cBasie riyOuH. B pesynbrare
THIIOKCUSL OyJeT OTMeuYaThCsl B MPUIOHHOM CIIOC
MpuOpPEKHOW 30HBI, W He OyAeT HaOoIaThCcs B
rJIyOOKO¥M MOPUCTOW YaCcTH aKBATOPHH.
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Puc. 4 TIpocTpaHCTBEHHOE pACIpeeeHue CONEHOCTH (a), */oo, TEMIEPATYPhI BOABI (6), °C, YKCTOM MPOLYKIIUH
duronnmankrona (8), MrC/m’cyt, x10poduina «a» (1), Mr/i, Guomacchl (BPHTOIIAHKTOHA (€), MI/M’, B TIOBEPXHOCT-
HOM CJIO€ U COJICPYKaHHEe PACTBOPEHHOIO KKcaoposa (T), Mr/ii, B mpuaoHHOM citoe Onecckoro peruona C3UM B aB-
rycre 1994 r.

Fig. 4 Spatial distribution of salinity (a), “/s,, Water temperature (b), phytoplankton net production (c), mgC/m’day,
chlorophyll «a» (e), mg/l, phytoplankton biomass (f), mg/m’, in the surface layer and concentration of dissolved
oxygen (mg/l) in a benthic layer (d) of northwestern part of the Black Sea (Odessa region) in August 1994
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Puc. 5 TIpoctpaHCTBEHHOE pacHpe/esieHne TeMIEpaTyphbl BoAbI (a, B), °C, B OBEPXHOCTHOM CJIO€ U COJEpKaHUS
pacTBopeHHOro kuciopoaa (0, r), mr/a, B npunonHoM ciioe Oxecckoro peruona C3UM B aBrycre 1988 r. (a, 6) u

asrycre 1990 r. (B, 1)

Fig. 5 Spatial distribution of water temperature (a, c) in the surface layer and concentration of the dissolved oxygen
(mg/]) in a benthic layer (b, d) of northwestern part of the Black Sea (Odessa region) in August 1988 (a, b) and Au-

gust 1990 (c, d)

OpmHako HENb3s HEe YIUTHIBATH, YTO CTOH-
HbIC SBJICHUS, OOECIeumnBas MPHUTOK OMOTCHHBIX
BEIIECTB W3 NPUIOHHOTO CIIOS, CTUMYIUPYIOT
MPOIYITUPOBAHUE OPTaHUYECKOTO BEIIESCTBA B
NpUOpEexKHOM 30HE, KOTOPOE MOCIE OKOHYAHMS
CroHa CMEIaeTcsi B CTOPOHY Oepera U B pe3ylib-
Tare TPaBUTAIIMOHHOTO OITyCKaHWs IMOCTYIaeT B
Oojee riryOOKWe CIIOH, TNIe Ha €r0 OKUCIIEHUE HC-
MOJIB3YETCS PACTBOPEHHBIN KHcopoa. Takum 00-

Mopcekuit exonorignuit xypaain, Ne 4, T. I11. 2004

pa3oM, CTOHHBIE SIBICHUS MOTYT HANpsSMYI0 WHH-
UHPOBaTh Ppa3BUTHE THIIOKCHH B TPUIOHHOM
cJIoe MPUOPEKHOM 30HEI.

[IpuOpeXHBI aNBEJUTMHT MOXKET Pa3BH-
BaThCsl M B BeceHHMI mepuoa. Hanpumep, mosioca
BOJI TOHIDKEHHOW TEMMepaTyphl BOJBI U IIOBBI-
IIIEHHOM COJIEHOCTH B LIEHTPAJbHOW YacTH aKBa-
TOPUM Ha CHEMKE, BBIIOJHEHHON B Mae 1994 r.
(puc. 1 a, 0), sBIseTCS PE3yILTATOM BETPOBOTO
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anBeJUTMHra SKMAHOBCKOTO THIA, KOTOPBIM ObLI
WHUIIMAPOBAH CHIIBHBIM FOKHBIM BETPOM, 3a(UK-
CHPOBAHHBIM B TE€UCHHE HECKOJIBKHUX ITHEH B Tie-
puon npoBeneHus creMku. Kak cnenyer u3 puc. 1
€, MaKCUMallbHble Oromacchl (PUTOTUTAHKTOHA Ha-
OJroTaNTMCh B 30HE THAPO(POHTA, Pa3eNSIONIEro
OTHOCUTEIBHO TEIUIbIE, C MOBBILICHHBIM COJIEP-
kaHueM QocdaroB, pacrpecHEHHBIE BOIBI U XO-
JIOJTHBIC, HO 0OJiee Mpo3padHbie U OOOTaIICHHBIC
MUHEPAJIBHBIM a30TOM BOJIbI 30HBI AlIBEJUIMHIA.

BeiBoabl. CpaBHUTENTHHBIA aHAINA3 TH-
POJOTHYECKUX, THAPOXMMHYECKUX W THUAPOOHO-
JIOTUYECKUX JaHHBIX DKOJIOTHYECKOTO MOHHTO-
punra akatopuu OJECCKOro PpEeruoHa CeBEpo-
3anajHoi yactu YepHOro Mopsi, BHIMOJIHEHHOTO B
1988 — 1999 rr., MOKa3aj, Y4TO TaKWe THITMYHEIC
JUIsl paliloHa THAPOJIOTMYECKUE SIBICHUS KaK Ipo-
HUKHOBEHHME SI3bIKAa PACIPECHEHHBIX BOI U3
Juenpo-byrckoro nuMana BeCHOH W TpUOpex-
HbI BETPOBOM amlBEJUIMHI B BECEHHE-JIETHUH Iie-
pUOA TOoAa CYIIECTBEHHO BIIMSIOT Ha TEKYIIEe
MIPOCTPAHCTBEHHOE pacIpeneieHue TUAPOXUMHU-
YECKUX W THIPOOMOIOTHYECKUX XapaKTEPHCTHK
BOJ U €T0 W3MEHUYMBOCTH B UCCIIEyEMOU aKkBaTo-
puu. Pa3zBuTHe 3TUX SBJICHUN CONMPOBOXKIACTCS
MOCTYIUICHUEM B YKa3aHHBI pPETHOH JOTIOJIHU-
TEJBHBIX KOJMYECTB OMOTCHHBIX W OPTaHHMYECKUX
BEIIECTB, a, CJIEOBATENbHO, CIIOCOOCTBYET VT-
JyOJIeHHUIO TpoIecca HBTPOGUPOBAHUS €TO BOJ.

B s3pIke TpaHCHOPMHUPOBAHHBIX PEYHBIX
BOJ, octymnatonux B Onecckuii peruon u3 [uen-
po-byrckoro nuMaHa BeCHOU, HaONIOMAETCS IO-

1. Bepmman /. A., Mupownuuenxo B. I'., Llytickuil
0. I, lxapyno U. B. O THIpPOMETEOPOIIOTHYIC-
CKOM pexuMe mobepexpsi UepHOro Mopsi MExIy
Opecckum 3anmuBoM H [[Henpo-Byrckum nmmmanoM
/I C6. pynoB YepanomopHUUIIpoekra. — 1975. —
Ne 4. - C. 152 - 156.

2. Bomvwaxos B. C. Tpancdopmanusi peyHbIX BOJA B
UepnoMm Mope. — Kues: HaykoBa agymka, 1970. —
328 c.

3. bFnamos A.C., Heanos B. A. 'unponorust u Tuapo-
JUHAMMKa menbGoBol 30HBI YUepHoro mops (Ha
npumepe 1oxxHoro oepera Kpeima). — K. : Haykosa
nyMmka, 1992. — C. 30 - 76.

84

BBIIIICHHOE COJIEPXKaHNE XJIOpPOohHIa «a» u OHO-
Macchl (DUTOTUIAHKTOHA, TOCKOJBKY BBICOKHE
KOHICHTpalun OMOTE€HHBIX BCHIECTB B PCUYHBIX
BOJIaX CIIOCOOCTBYIOT TIEPBHYHOMY MPOIYIIHPO-
BAaHUIO OPTaHUYECKOTO BEIIECTBAa (HUTOTUIAHKTO-
HOM. DTO OpraHMYECKOE BEIIECTBO OCAKIACTCS U
JICTIOHUPYETCS B JOHHBIX OTIOXCHHUSAX U, TAKUM
00pa3oM, YBEIMUUBACTCS BEPOSTHOCTh Pa3BUTHUS
TUIOKCHH B MPHIOHHOM CJIO¢ paifoHa B JIETHUI
HepUoJI rojIa.

CucreMaTHYECKHME CrOHHBIE SIBIEHHS B
NpUOPEIKHON 30HE MOPS B JICTHHU MEPHOJ, C OJI-
HOM CTOPOHBI, CIIOCOOCTBYIOT OOOrameHuo ¢o-
TUYECKOTO CJIOSl OMOTCHHBIMH BEIICCTBAMHU, CTH-
MYJHUPYS TPOJYKIUIO OPTaHUYECKOTO BEIIeCTBa,
KOTOPO€ B KOHCUHOM HTOI€ MOCTYIAET, BCICACT-
BHE TPABUTAIMOHHOTO OCAKICHUS, B CIIOW HIKE
NUKHOKJIMHA U, OKHCIISICh, CIIOCOOCTBYET pa3BH-
Tt TUnokcur. C Jpyroil CTOPOHBI, CTOHBI CO-
MPOBOX/IAIOTCS MOCTYTUICHUEM THITOKCHIHHBIX BOJT
MPOMEKYTOYHOTO CJIOSI B HanOOJIee MPOAYKTHB-
HYI0 MPHOPEKHYIO 30HY MOpSI, YTO MPUBOIUT K
pEUUJIMBHOMY  pPa3BUTHIO B HEH TMIIOKCUITHO-
AHOKCHIHBIX YCIOBHUI U TMOEIH TUAPOOUOHTOB.

CrenoBaTenbHO, B TOMBI, KOrJa B pailoHe
Opecckoro moOepexbsi BETPOBBIE YCIOBHUS CIIO-
COOCTBYIOT 4acTOMY, MHTEHCUBHOMY U TMPOJOJI-
JKUTEIBHOMY PACIPECHEHHIO BOJ] BECHOW U Pa3BH-
THUIO HpI/I6pC)KHOI‘O arfBCJIJIMHIa JIECTOM, BEPOAT-
HOCTh M MACIITa0bl Pa3BUTHS TUMOKCHHHBIX SB-
JICHWI B TPUIOHHOM CJIOC MCCIICIYyEeMOM aKBaTo-
pHH YBEIUYHUBAIOTCS.

4. Jloyenxo C. A., Pacunyesa H. U., Casun II. T,
Capkucosa C. A. Cneunudaeckne 4epThl THAPO-
JIOTHYECKOTO W THIPOXUMHYECKOTO PEXHMOB M
YPOBEHb 3arpsi3HEHUs] PUOPEIKHOI 30HBI MOpPS B
paitone Oneccor // VccnenoBanus menb(oBoii 30-
HBI a30BO-UYe€pHOMOpcKoro OacceiiHa. — CeBacTo-
noib: MI'M HAHY, 1995. — C. 31 —43.

5. Jloyenko C. A. Ce30HHas U3MEHYMBOCTh OCHOB-
HBIX THAPOJIOTHYECKHX TapaMeTpoB B Omecckom
pernoHe ceBepo-3anaaHoi yactu YepHoro mops //
DKkojorudeckas 0e30MacHOCTh NPHUOPEKHON U
eab(GoBOM 30H M KOMIUIEKCHOE HCIIOJIb30BaHUE
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Hocmynuna 02 urons 2004 e.

BnuiuB rigposioriynux yMoB Ha MiHJIMBicTH rigpoxiMiyHuX Ta rigpo6iosoriunux xapakrepuctuk Boa One-
CbKOro0 periony miBHiuHo-3axigHoi yacTunu YopHoro mopsi. FO. C. TyukoBenko, C. A. [louenxko, C. E. J{aT-
J0B, JI. A. HectrepoBa, U. A. Ckpunnuk, E. B. Kupcanosa. Ha ocHOBI aHnX exosoriyHoro MoHitTopuary Opaech-
KOTO PETiOHY MiBHIYHO-3aXiTHOI 9acTHHH YOPHOTO MOpS ONHCAaHWH BIUIMB OCOOJHMBOCTEH TiAPOJIOTIYHUX yYMOB i
SIBUI] HA MIHJIMBICTh TiIPOXIMIYHUX Ta TiAPOOIOIOTIYHMX XapaKTEPHUCTHK BOA akBaropii. [Toka3zaHO, o0 MPOHHUK-
HEHHS sI3UKa po3MpicHeHNX Box 3 JHempo-byrcpkoro mimMany BECHOIO i TpHOEpEKHUH BITPOBHIA allBEJUTIHT y BECiH-
HBO-JIITHIN MEPioJ]] POKY CIPHSIOTH MOTIHOJIICHHIO Mpolecy eBTPodYBaHHS BOJ 1 PO3BUTKY TIMOKCI B mpuOepexHii
30Hi.

KaiouoBi ciioBa: rigposoriydi yMoBH, THAPOXIMIUHMNA pexxuM, eBTpodikamis, rinokcist, Onecekuii perion, Yopue
Mope
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1O. C. Tyukosenko, C. A. [Jonenko, C. E. [Iatnos, [. A. Hecteposa u ap.

Influence of hydrological conditions on variability of hydrochemical and hydrobiological characteristics of
waters in Odessa region in northwestern part of the Black Sea. Y. S. Tuchkovenko, S. A. Docenko, S. E. Dyat-
lov, D. A. Nesterova, 1. A. Skripnik, E. V. Kirsanova. On the base of ecological monitoring of northwestern part
of the Black Sea (Odessa Region) the influence of peculiarities of hydrological conditions and occurrences on
changeability of hydrochemical and hydrobiological characteristics of waters in the defined area are described. It is
shown that the penetration of desalinated waters from Dnepro-Bugski leman in summer and littoral windy upwelling
in spring and winter induce eutrophication process and development of hypoxia in the near-shore area.

Key words: hydrological conditions, hydrochemical regime, eutrophication, hypoxia, Odessa Region, Black Sea

BBIIIIAA B CBET MOHOTI'PA®HUS

I'aeBckas A. B. [lapa3uTbl u 60J1e3HH MOPCKHX U OKe€aHHYECKHX PbIO B MPUPOIHBIX M HCKYCCTBEHHBIX YCJI0-
Busx. — CeBacrononb: JKOCHU-I'uapodusuka, 2004. — 237 c.

[MpuBenena uHdopmarnus 00 OCHOBHBIX MH()EKIIMOHHBIX, HHBA3MOHHBIX U HE3apa3HbIX 3a00JIEBAHUSAX U MMApa3UTax
MOPCKHX M OKEaHHUYECKHX PbIO B PUPOHBIX U HCKYCCTBEHHBIX YCJIOBHUSIX, O IATOI€HHOCTH Pa3IMYHBIX BO30yAUTE-
neii OoJe3Heil, UX pacHpOCTPaHeHHH, AaHbl KPATKUE PEKOMEHJALMH 110 BO3MOXXHOMY HCIIOJIb30BAaHUIO MOPAXKEHHBIX
pei® 1 GophOE C OTIENPHBIMU BHUIAMHU 3a00JIEBaHUH, a TaKKe TEXHUKE Mapa3uTOJOTHIECKOTO OOCIEeIOBaHUS PHIO,
METOIUKe 0TOOpa MpOoO /ISl Mapa3uTONIOTHUECKOro aHalnu3a U OINpPEAEIeHUs! JKU3HECIOCOOHOCTH ITaTOTeHHBIX IS
YeJIOBeKa reJIbMUHTOB. 3aBeplliacT KHUTY MPEJAMETHBINH yKa3aTelb MPOMBICIOBBIX Ha3BaHMi pbIO (450 BUIOB), Hay4-
HBIX (470) u pycckux (540) Ha3BaHuMit Mapa3uToB U OOJIE3HEH.

Jli1st pabOTHUKOB PHIOHOH TIPOMBIIIIJICHHOCTH, BETEPUHAPHON MEIUIMHBI, UXTHOJIOTOB, MTapa3uTOJIOTOB, ACTIMPAHTOB,
CTYICHTOB BETEPHHAPHBIX M PHIOOXO3SIMCTBEHHBIX BY30B, OMONIOTHYECKHX (aKyIbTETOB BBICIINX y4eOHBIX 3aBeie-
HUH.

3axkasarb u npuobpecTn moHorpachmo MmoxxHO B 6ubnuoreke UHBIOM no appecy:

Wucruryt 6nonoruu roxHbIx Mopeit HAH Ykpaunsl, npocn. Haxumosa, 2
99011 Ceacromons YKpanHa
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