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ITocranoBka mpobisembl. YepHoe Mope SBISETCS OOBEKTOM  MEXKIYHAPOIHOTO
IPUPOIONIOIL30BaHusA. D(H(HEKTUBHOE YIIPABICHUE €T0 COCTOSTHHEM HYKJIAE€TCS B TAPMOHH3AITUU
OKOJIOTHYECKOTO 3aKOHOJATeNbcTBA. HeoOX0IMMO COIIacoBaTh JKOJOTUYCCKUE KPUTCPUHU
OIIEHKH Ka4eCTBa MOPCKOM Cpelibl, 3a/ieKIapupoBanabie KoHnenuel oxpaHbl 1 BO30OHOBICHUS
OKpY>KaroIe MmpupoHoil cpeasl A3oBckoro U Uepnoro mopeit (yrB. moct. KM VYkpaunsl ot
10.07.1998 1. Ne 1057), HanpaBlICHHON Ha peajM3aIfio MOJOKEeHHH ,,CTpaTerniyeckoro IjiaHa
JNEWCTBUM IS 3amuThl M Bo30OHOBiIeHUs YepHoro wmops” (CramOyn, 1996). Onenka
9KOJIOTUYECKOTO COCTOSIHUS OKEaHOB W MOpPEH Bcerna Obla cBs3aHa ¢ 0Ooyiee BBICOKUMU
3aTpaTaMy, B CPaBHEHHWU CO CTOMMOCTBHIO aHAJIOTUYHBIX MOHHUTOPHUHTOBBIX paboOT Ha cymie. B
HacTosilllee BpPEMS B CBSI3M C JMHAMUKOM pPa3BUTHS CHYTHUKOBBIX TEXHOJIOTMH 3a CYET
TOBBIIIEHUS] MPOCTPAHCTBEHHOI'O pa3pelieHus] CKaHUPYIOIIUX CUCTEM, YBEIWYEHUS YacCTOTHI
CBEMOK KOHTPOJIMPYEMOW 30HBI aKBATOPHH, MOSBWINCH peajbHbIE BO3MOKHOCTH MPUMEHEHUS
JAHHBIX JTUCTAHIIMOHHOTO 30HAMPOBAHMS 3E€MJIM B MPHUPOIOOXPAHHBIX IENIX. B kKoMiuiekce ¢
MOJCMYTHUKOBBIMH ~ CHUCTEMaMH, B TOM 4YHCI€ C HCIOJb30BaHHEM  OECHHIOTHBIX
POOOTHU3UPOBAHHBIX KOMIUIEKCOB, TIO3BOJISIIONIUX CYIIECTBEHHO TIOBBICUTH Pa3peIIaollylo
CIOCOOHOCTh CKaHUPOBAHUS aKBATOPUM C BO3yXa M BBINOIHATH THAPOXUMHUUYECKHE U3MEPEHUS
u otbop mnpob, paboTas B HAABOJHOM W TOJBOJHOM pEXKHMMAaX, COBPEMEHHBIE CHUCTEMBbI
MOHHUTOPHUHTA CIOCOOHBI BBINTOJHATH HCCIICIOBAHMS AaKBATOPHH HA HOBOM TEXHOJOTHYECKOM
JTUATHOCTHYECKOM YypoBHE. B 3Toif cuTyalluu Ha TEpBbIM TMJaH BBIXOJST MPOOIEMBbI
METOJIUYECKOT0 00eCTIeYeHHsI MOPCKUX SKOJIOTHUECKUX HCCIET0BAHUH.

Heabro padoThl ABIISIETCS OIIEHKA KaYeCTBA U JOCTOBEPHOCTH, TPUMEHSAEMBIX B YKpauHe
METO/IOB OLIEHUBAHUS HKOJIOTHYECKOTO COCTOSIHUS akBaTopuil. JlocTHKeHnEe NOCTaBICHHOM 1ieNn
BO3MOYKHO MYTEM PEIICHHS CIAEAYIONINX 3a/1ay: CPAaBHEHUE MCIOJIb3YEMbIX B YKpauHE METOJIOB
HKOJOTHYECKOTO KOHTPOJISI OKpYXKAIoMmeH Cpeapl ¢ 3apyOeKHBIMA aHAJIOTaMH; OIICHKH
MEePCHEKTUB afanTanuid B A30B0O-UepHOMOPCKOM pPETHOHE alIbTEPHATUBHBIX METOIOB OIICHKH
OKOJOTHYECKOTO COCTOSTHHUS MOPCKOWM Cpelpl; HM3Y4YeHHE BO3MOKHOCTEH TMPUMEHEHUS
MHOTOKOMITOHEHTHBIX METOJIOB aHaJIM3a OTOMPAEMBIX MIPOO, U3YYCHHE TIEPCTICKTUB TPUMEHEHUS
MOJICIUPOBAHUS MOPCKUX IKOJOTHYECKUX TPOIECCOB I OMPENeNeHUsS aCCUMMIAIIMOHHON
€MKOCTH KOHTPOJIUPYEMBIX pallOHOB aKBaTOPHIA, TPEIEIHHO AOMYCTUMBIX COPOCOB U BEIOPOCOB.
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AHaJIM3 NOCJeTHUX UCCAeT0BAHUN U MyOJauKanuii. VI3BecTHO, 4TO B HACTOSIIIEE BpeMs
CUHTE3UPOBAaHO Oosiee 7 MJIH. XMUMHUYECKHX BEIECTB, U3 KOTOpPbIX 70 ThIC. UMEIOT MacCOBOE
pacnpoctpaHeHue. EsxeroqHo mo0aBisercs 0 THICSYM HOBBIX XUMHUYeckuX BerlecTB. [lo
nmaaaeiM BO3, B HacTosIIee BpeMs BoJIa MOXKET COJIepKaTh 10 13 ThICSY TOKCHYHBIX BEIICCTB.

CognepkaHue 3arps3HSIONIMX BEHIECTB B YKpawHe periiaMeHTupyercs “OO000IeHHBIM
MEPEYHEM TPEIECIBHO JOMYCTHMBIX KOHIICHTPAIM ¥ OPUEHTHPOBOUYHO OE30MACHBIX YpPOBHEM
BO3JICHCTBUS  BPEIHBIX BEHIECTB B BOAC BOJHBIX OOBEKTOB, WCIOIB3YEMBIX IS
pPBIOOXO3SMCTBEHHBIX  IeNei”. DTOT  MepeYeHb  BKIIOYACT  MPEACNIbHO-I0MyCTUMBIC
koHuentpauun (IIJIK) 912 BemecTB u COAEPKUT OPUEHTUPOBAHHO-OE30IACHBIE YPOBHHU
BIUsiHUA 40 STI0XMMHUKATOB.

Haubonee BakHO OTMETUTh, YTO MPUMEHSIEMbIE HA TMPAKTHKE XUMHUKO-aHATUTUYECKUE
KOMILJIEKCHI, Kak mpaBmiio, MOTyT BeIIBUTH [1JIK He 6onee 10% obmiero urciia HOpMUPOBaHHBIX
BemecTB. HeoOXoAMMO y4YuTBHIBaTh, YTO CTOMMOCTh aHAJIM30B HEKOTOPBIX TOKCUYHBIX
COCIMHEHUN MOXET COCTABJIATH ThICSYM A0UIapoB. [I0 MHOrMM TOKCHYHBIM BeIlIECTBaM, B
pe3ynbTaTe JIMTEIbHOCTH BBIIOJIHEHUS! aHajlu3a, ONEPATUBHOCTh NMPUHATUS YIPaBICHUYECKUX
pPELIEHUIT MOKET IMPEBBIIATh Pa3yMHbIE CPOKH. B CBSI3M ¢ 3TUMU NMPUYMHAMH, B OTIUYHUE OT
VYkpaunsl, rae 1o cux nop aercrByroT HopMbl I[1JIK 1990 r, B P® nmonum mo nytu cokpaiieHus
YuciIa HOPMHUPYEMBIX TOKCHUYHBIX BemlecTB. B cooTBercTBuM ¢ «HopMartuBamu kauecTBa BOJIBI
BOJHBIX OOBEKTOB PHIOOXO3AWCTBEHHOTO 3HAYEHUS», B TOM YHCJIE HOPMATHUBBI MPEACIIBHO
JOITYCTHUMBIX KOHIICHTPAIMKA BPEIHBIX BEIICCTB B BOJHBIX OOBEKTaX PHIOOXO3SIICTBEHHOTO
3HAUYCHHS», HOPMHUpPYETCs 63 BeliecTBa, 4YTO CYIIECTBEHHO IIOHMXKAET KadeCTBO OILICHKHU
9KOJIOTHYECKOM cuTyauuu. B benopyccum Hopmupyercs 25 3arpsi3HSIONIMX —BELIECTB.
CnoXvBIIAsICS. CHUTyaIlMsl IO COKPANICHHIO KOHTPOJS OOJBIIMHCTBA TOKCUYHBIX BEIIECTB,
CJIOKHJIACh MO BIOJHE OOBEKTUBHBIM MPUYUHAM, OJIHAKO HE MOXKET CUMTAThCS MpuemieMoi. B
ATOM CHUTYyallud BO3HHUKAET I11€7eCO00pPa3HOCTh TMOWCKA albTePHATHBBI KOHTPOJIS KauecTBa
HKOJIOTMUYECKO 0OCTaHOBKH, B HacTosiee Bpems BbimonHseMoil Ha ocHoBe [1/IK. M3nauanbHo
IIJIK ycraHaBiuMBalUCh M3 pacy€ra, UYTO CYIIECTBYET HEKOE MPEEIbHOE 3HAYEHUE BPEIHOTO
dakTopa, HUXKE KOTOPOro MpeObIBaHWE B JaHHOW 30HE (WM, HAMpPHMEp, HCIOJIb30BaHUE
MPOJYKTa) COBepIIeHHO Oe3omacHO. B cBsizu ¢ »tum, 3HaueHus [IJIK ycranaBnmuBamuce Ha
OCHOBaHUHU OKCIIEPUMEHTAIBHBIX JIAaHHBIX O TOKCHMYHOCTH BEIIECTB. TeopeThyeckoe
obocHOoBaHUE HKcrnepuMeHTanbHONM 6a3bl [IJIK 10 cux mop He SBISETCS COBEPIICHHBIM.
[Tostomy omenkm IIJIK B pa3HbIX CcTpaHax OTJIMYAIOTCS MEXKAy COOOH, TEPHOIUMYECCKH
MepecMaTpUBAIOTCS, a 3HAYUT, HE SBISAIOTCS OO0bEeKTUBHBIMU. Hampumep, 3nauenus I[1JIK
TOKCHYHBIX BEIIECTB B aTMOC(HEPHOM BO3/IyX€ CAHUTAPHO- KYpOPTHOM 30HBI IPUHUMAETCA HA 25
% MeHbIlle HOPMUPOBAHHOTO 3HAUCHMs. J[OMOTHUTENBHO CIEAYeT YYUTHIBATh, YTO BPEIHBIMU
MOTYT OBITh HE TOJILKO BBICOKHE, HO U HH3KHE KOHIICHTPAIMH BEUIECTB. Ba)kHO MOHUMATh, YTO
JlaXK€ €CJIM TOJHBIM TNEepeueHb BPEIHBIX BEIIECTB OMNpPENETeH, OJHO3HAYHO TapaHTHUPOBATH
BBICOKOE KauyeCTBO BOJABI - HEBO3MOXKHO. DTO CBA3AaHO C HEOINPEIEICHHOCTHIO TPYIIOBOIO
BO3/IEUCTBUS TOKCUYHBIX BELIECTB.

HecosepmenctBo xonnenuuu [1J]IK nHanbonee mpodbieMHO MpOSBUIOCH HA MIpUMeEpe IS
ruapocdepsl. TpeOoBaHMS K KadecTBY BOJBI, KOTOpPBIE, HAlpUMeEp, HUCHOIB3YIOTCS s
PBIOOXO03SUCTBEHHON JEATEILHOCTH, BXOJAT B MPOTHBOPEUHME C IMOTPEOHOCTSIMH K MHUTHEBOM
Bojie. Mimn, 1y1st BOJIBI, KOTOpask UCTIONB3YETCS JIJIs TEXHUYSCKHX HY»X 1, TpeooBanus I1/IK Bxomsr
B TMPOTHUBOpPEUHME C TOTPEeOHOCTSIMHU Il pekpeanuu. [lo CpaBHEHHIO C BOJOH Uil HYXI
pekpealuu, BoJa s PHIOOXO3SHWCTBEHHOTO WCIOJIb30BAHUS JIOJDKHA OBITh HACHIIIIEHHOMN
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BEIIIECTBAMH, KOTOPBIE CIIOCOOCTBYIOT pa3BUTHIO (DUTOIUIAHKTOHA, KaK TIEPBHYHOIO 3BEHA
Tpodudeckoii menu. B oramume ot TpeOoBamumii IIJIK i Hyxa pekpealuu KOTOpPBIS
ONPEIICISAIOT TI0KA3aTelb COJCHOCTH KakK JICUCOHbIH (haKTOp, numeesas 600a ¢ HE3HAYNTCIBHBIMU
KOHIICHTPALUAMHU COJICHOCTH YK€ mepsem ceoul pecypc. Taxoce U TEXHUYECKAS 600d, 6 KOMOPOU
HCIIOJIb3YETCSl CBOMCTBO PACTBOPATH 3arps3HEHHS, IPU HAJIWYHUU COJIGHOCTU 600a CTAHOBUTCS
XYM PacTBOPUTEIIEM, TO €CTh TEpsIeT CBOKM pecypc. Mcxoas U3 M3I0KEHHOro, rujapocdepa
3emun, o0jafas pa3IMUYHBIMU, YaCcTO KOHKYPHUPYIOIIUMHU MEXAYy co00H pecypcamu, TpeOyer
JIOCTaTOYHO CJIOKHON M mpotuBopeunBoir cucteMbl HOpM I1JIK. HecoBepiiieHCTBO KOHIIECIITUN
IIIK mnonrBepxaaeTcss HEOOXOIUMOCTBIO BBeleHUs naonosHeHud B Buae I[IJK cc—
cpeanecyrounoe, [IJIK Mp— mMakcuManbHO-pa3oBoE.

Crnemyer OTMETHUTb, YTO BPEIHBIMHU IS YEJIOBEKa SBJISIFOTCA T'eO(PU3MUECKHE IO,
KOTOpBIE MO (hopMaapHOMY MpHU3HAKY HEe MOryT ObITh ompezaenensl kak [IJIK. Dto kacaercs
HEOOXOAMMOCTH OTACIHPHOIO HOPMUPOBAHUS U3ITYUYCHHSI, aKyCTUUECKHUX BOJIH, U T.]I.

AnprepratuBoit koHneniuu [1/IK sBnseTcs «BepOATHOCTHBINY MOJAXOM B ONPEACICHUN
skosormdeckux puckoB (EPA). B KoHIenmuum «OIEHKH pPHCKa» YYTeHa BO3MOYKHOCTH
COBMECTHOI'O JICHCTBHS BpPEAHBIX (PaKTOpOB. BaXKHO OTMETHTH, YTO BECOBBIC KO3 (UIIMCHTHI
TOKCHYHBIX BEIIIECTB MOTYT MEHSTHCS, B 3aBUCHMOCTH OT CHMOAQTHOCTH M aIauTHBHOCTH. K
COXKAJICHUIO, TaKOW MOJXOJ] MCKJIIOYaeT ucnoyib3oBaHue ¢ukcupoBanHbix [IJIK, 3amenss ux
Pa3MBITBIMU OLICHKAMHU PUCKA, KOTOPHIE MOTYT UMETh TOJIbKO PEKOMEHIATEIbHBIA XapaKTep U HE
MMEIOT IOPUANYECKON CUJIBI B CITy4ae BOSHUKHOBEHHUS CLIOPHBIX CUTYaIlHM.

[IpyHIMIIUATBHO OTJIMYAIOIIUKCS KOHUENTYaJIbHbIA IOXO0J K OIIEHKE 3KOJOTHYECKOM
CUTYyaIlMl COACPKUTCA B METOJUYCCKOM PEIICHMH, OCHOBAaHHOM Ha OWOMHIMKAIIUH.
bronHIuKaMs OCHOBBIBA€TCS HAa W3YYEHUH CTPYKTYPBI THAPOOHOIICHO30B M HX OTIEIBHBIX
KOMIIOHEHTOB. B HaumbOonee oOmeM Bujae, CICAyeT OINPEACIUTh TJABHBIA KpHUTEpU
OMOJIOTHYECKUX METOJIOB - «OMOpa3HO00pas3ue», a TaKkKe COOTHOIICHHE «OMOpa3HOOOpasus» 1
«bmomacchel». M3BecTHO, 94TO B CHCTEMe OMOMHINKATHBHOTO MOHUTOPHUHTA OTIPEICIISIIOTCS TaKHe
MoKa3aTelin, KakK: TaKCOHOMHYECKHH COCTaB, BKJIIOYas BHJIBI-WHINKATOPBI, YHCICHHOCTH M
ormomaccy cooOIIecTB, JOMUHHUPYIOIINE TPYIIBGI 1 MAaCCOBBIC BHJIBI THAPOOMOHTOB. B kadecTBe
OIICHOYHOTO KpHUTEepUs (PYHKIIMOHATHHOTO Ka4yeCTBAa BOJIBI HMCIOJIB3YIOTCS BBDKUBAEMOCTb,
CKOPOCTh Pa3MHOKEHHUSI, )KU3HEHHAS! aKTUBHOCTb.

OcHoBHasi yacThb. B skonmormyeckux uccieqoOBaHUAX, OJHON U3 (yHIaMEHTaJIbHBIX
npoOjieM SBIISIETCS BBIJICICHHE €CTECTBEHHOrO JKoJorudeckoro GoHa. JIius mpupomaHBIX
KOMITOHGHTOB CpeJibl, HanOoyiee MPUEMJIEMBIM SIBISETCS METOJ KIIAPKOBBIX KOHIICHTPAIIHMA.
Omnpenenenne (HOHOBBIX KOHIIEHTPAIM CUHTETHUECKHUX BEIIECTB SBISAETCS HAUOOJEe CIOKHOM
npo0aeMoii.

Hamu npennaraercs Mcrojab30BaTb MHOTOKOMIIOHEHTHBIE METO/IbI aHAJIU3a JJIA OIIEHKH
MPUPOJHOTO (OHA ECTECTBEHHBIX M CHHTETHYECKHMX BemlecTB. [lo HamemMy MHEHHIO,
OJTHOBPEMEHHOE OIpECICHNEe B OTOOPaHHOW MpoOe BCEX KOMIIOHEHTOB - sA&IAEMCS OOHOU U3
Haubonee axkmyanvhvlx 3agad. [IpoOreMy MHOTOKOMIIOHEHTHOT'O aHaIM3a IIBITAIOTCS PENINTh
HECKOJIBKMMHU MeToaamMu. Hambonee oOmMM MOAXOIOM SIBISETCS HCCICIOBAaHUE CIICKTPOB
WCITyCKaHWsI ¥ TIOTJIONICHHUS aTOMOB WM MoOJCKyd. CHIEeKTpadbHBIM aHAJIM3 BKJIIOYAET
3JIEMEHTHBIN, M30TOIMHBIN M MOJEKYJISIPHBINA METOJIbl aHAJIM30B. BEIIEIAIOT U Ja3epHbIe METOIbI
MHOTOKOMITOHEHTHOTO aHaJI3a CJIOXKHBIX CMECed, B TOM 4HCIie, a0COpPOIMOHHBIN U ONTHKO-
AKyCTUYECKUM METO/IBI.

JI71s1 MHOTOKOMITOHEHTHOTO aHAJIM3a Ta30B U )KUIKOCTEH UCTIOIB3YEeTCsl XpoMaTorpadust —
MpoIIecC, OCHOBAaHHBIN HA MHOTOKPATHOM ITOBTOPEHUH aKTOB
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copOIHMK U J1ecOpOIMH BEIIeCTBAa MPH MEPEMEIIEHUN €ro B MOTOKE MOABIKHOM (ha3bl BIOJIb
HENOJIBKHOTO copOeHTa. Paznenenue cmeceil xpomarorpaduyeckuM crocoOOM OCHOBAHO Ha
pa3anyHOil CcOpOMPYEMOCTH KOMIIOHEHTOB, Ha pa3IM4YUd MUTPAMOHHON CIIOCOOHOCTHU
KOMITOHEHTOB.

Jns  oueHku  (POHOBBIX  KOHIEHTpAIMi  OpPraHMYeCKUX  BEIIECTB  HCHOJB3YIOT
MHOTOKOMIIOHEHTHBIA MacC-CIIEKTPOMETPUYECKUI aHaU3, Pa3HOBUIHOCTbIO KOTOPOIO SBIISETCS
Xpomaro-Macc-cnektpomerpus. ['a3oBas  xpomarorpadgus B codyeTaHMM C  Macc-
CHEKTPOMETPUUECKUM JIE€TEKTOPOM YCIEIIHO HUCIIOJIb3YETCs JIIsl MHOTOKOMIIOHEHTHOT'O aHaINu3a
OpraHM4ecKux BemlecTB. [IprMeHeHHe Macc- CIIEKTPOMETPUU OOECIIEUMBAET YBEPCHHYIO
UACHTH(DHUKAINIO KaK OTHOCUTEIBHO MPOCTHIX, TAK U CIIOKHBIX MOJICKYII.

Hamu mnpemmaraercs  pacliMpuTh  BO3MOKHOCTH — NPUMEHEHHSI  [EPEUMCIICHHBIX
MHOTOKOMIIOHEHTHBIX METO/IOB aHajH3a Ui OICHKH (POHOBBIX KOHLEHTpairuil. B Hacrosmee
BpEeMsl HCIIOJb30BaHUE YKa3aHHBIX METOJIOB JIMMUTHUPYETCS pealbHbIMU BO3MOXKHOCTSIMU
KaTUOPOBKU MO KOHKPETHBIM KOMIOHEHTaM. MHOTHE KOMIIOHEHTHI 10 Pa3HbIM MPUYMHAM HE
MOTYT OBITh HAQJAEKHO OTKAIMOPOBAaHBL. JTO CUYUTAETCI OJHUM UX HEJOCTATKOM
MHOTOKOMIIOHEHTHBIX ~ METOJIOB  aHallM3a, KOIrJa 4YacTh NHMKOB Ha CIHEKTpPOrpaMme,
XpoMaTorpaMMe, Macc-CIEKTpOorpaMMe He MOXeT ObITh uieHTHUduIMpoBaHa. s oueHkH
(OHOBBIX KOHIIEHTPALIM HaMU MPEAIaraeTcsl UCIOJIb30BaTh KaK HAJE)KHO UACHTU(DHULIUPYEMBIE,
TaKk U HE WICHTU(DUIUPYEMbIC TTUKHA CHEKTPOrpaMM M XpomaropamM. [Ipemmaraercst mo Bcem
MUKaM, 9acTOTaM JUIsl CIIEKTPOTPaMM, ONPEIEISITh (POHOBBIA TOBEPUTEIBHBIN UHTEPBAIL. DTO U
OyZeT MHOTOKOMIIOHEHTHasi —XpOMAarorpaMMa/CreKTporpaMma  (HOHOBBIX  KOHIIEHTPAIIHA.
ba30BbIM MOJOXKEHUEM MPEAJIOKEHHOTO TEXHUYECKOI'O PELIEHUs SBISIETCd TO, 4YTO BCE
XUMUYECKHE OJEMEHThI M MOJIEKYJIbl HMEIOT COOCTBEHHBIC WHJIMBUIYAIbHBIE CIEKTPHI
W3JIYYCHHS U TOTJIOMICHHS, TO €CTh HAACKHO UJICHTU(DUIMPYIOTCA CHEKTPAIbHBIMH METOJIAMU,
OJIHAKO KaTMOpPOBaHHBIMHU SIBISIETCS JIMIIh HE3HAUYUTEIHHOE KOJIMYECTBO KOMIIOHEHTOB. Hamu
mpeyiaraeTcsl UCTIOIb30BaTh A aHanu3a (OHOBBIX KOHIIEHTpPAllMi BeCh CIEKTP YacTOT, Kak
UACHTUPUIIMPYEMBbIX, TaK W He UIACHTHQHUIMpPYEeMbIX. [IpeBblllieHHe MO Kaxaol U3
AQHAJIM3UPYEMBIX YaCTOT CIEKTPOrPAMMbl YCTAaHOBIEHHOTO YPOBHS CIIEKTPAJIbHOW aKTUBHOCTH,
paccMaTpuBaeTCs Kak MpeBbIllieHrne OoHa, UYTO MOApPa3ZyMeBaeT HEOOXOIMMOCTh MOCIEAYIOIETO
aHanuza npo0, B COOTBETCTBHH ¢ cymiecTByromuMU [1/IK TOKCHUHBIX BelecTB.

B cBoro ouepenb, COBEPIICHCTBOBAaHME  CYIIECTBYIOIIEM  CHCTEMBbl JUarHosa
HKOJIOTMYECKO 0OCTaHOBKU MOJIpa3yMeBaeT AajibHENIIee pa3BUTUE METOJ0B MaTEMaTUYECKOTO
MOJIEJIUPOBAHUS, SBJSIONIErocsl 0a30BBIM JJI  ONPENCNICHUS AaCCUMWISIIMOHHOM €eMKOCTH
OacceifHa M YCTaHOBJICHHUS TPENETBHO JOMYyCTUMBIX COpOCOB U BBIOpOCOB. CyIleCTBYIOIINE U
HOPMAaTHUBHO 3aKpEIUICHHbIE METOJUKM pacuera acCUMWISILIMOHHOW eMKocTh OacceilHa U
IpeleNbHO JIOMYCTUMBIE COpOChl W BBIOPOCHI Oa3UPYIOTCS Ha JI€TEPMUHHUPOBAHHBIX U
CTOXAaCTHUYECKHUX MeToaax MaTeMaTU4eCcKOoro MOJEIIUPOBAHUS. N3BecTHO, 4TO
JIETePMUHUPOBAHHBIN METOJI MCCIEIOBAHUS MOCTYIUPYET CYIIESCTBYIOIIEE BIHsHUE (HaKTOPOB,
CBSI3b KOTOPBIX C PE3YyIbTATUBHBIM MOKA3aTE€IEM HOCHUT SIBHO BBIPaXXEHHBIH ()YHKIIMOHAIBHBIHN
xapakrep. CToxacTHUEeCKUH MOAXO0J] YUUTHIBAET BEPOSATHOCTHBIN XapaKTep U3y4aeMblIX SIBIICHUM,
IpU 3TOM HUX CYIIHOCTh HE BCKPBIBAETCS, a OTpaKkaloTcs HaOII0JaeMble pe3yibTaThl MyTeM
00paboTKH OOJBIIUX MACCHBOB JaHHBIX.

HopMatuBHO 3akpernsieHHass METOJAMKA pacyeTa aCCUMWISIIMOHHOM €MKOCTH MOPCKO
CHCTEMBI TIPEIOJIaraeT: «IoCTPOeHHe 0000IMEHHON MOJIENH, ITyTeM pacueTa OaTaHCOB MacChl U
BpEMEHH '"7KM3HU'" 3arpsI3HAIONINX BEIIECTB B OKOCUCTEME, AaHAIIN3a



OmoTHnyeckoro OajlaHca M OICHKH "KPUTHYECCKUX'" KOHIICHTPALMA BO3ACHCTBHS 3arps3HSIIOIIMX
BEIIECTB Ha  (YHKIMOHUPOBAHWE OHWOTHYECKOM  COCTABIISIIOIICH;  OIEHKY  Ba)KHBIX
OMOJIOTHYECKUX MpoleccoB (OMOCEIMMEHTAMM M OWOoACTpamanuu), (OpMHPYIOIIUX ITOTOK
3arpsI3HAIONIMX BEIIECTB B BOAHOM TOJIIE M WX yJIaJeHUE 3a MPEAesbl SKOCUCTEMBI; U3yUeHUE
OMOTEHHON CEeTUMEHTAllMd B MPOJYKTUBHBIX pallOHaX OKEaHa JJIsg SKCIPECC-OLICHKH BBIHOCA U
JETIOHUPOBAHMSI 3arPSA3HSAIOMNX BemecTB». O000IIeHHAsT MOACTh U3YUCHHUS aCCUMILIAIIMOHHON
E€MKOCTH MOPCKOW 3KOCHCTEMBI PACCMATPHUBACT TPH KPUTHUECKHE OOIACTU, WU MOACHCTEMBI:
MOBEPXHOCTHU paszjiena BoJia-BO3/1yX, BOJa-CyIlla, BOAa-IHO, a TaKxke BoaHas Toima [1,3].

Pacuersl mpenenbHO JOMYCTUMBIX COPOCOB W BBIOPOCOB, ISl AKBAaTOPHH JTOJIKHBI
yuuThIBaTh dOPEKT pazdaBiIcHHs 3arpsSA3HEHHON MOPCKOW BOJBI, UTO TpeOyeT HEOompeaeIeHHBIX
(doHOBBIX KOHIEHTparuid. I eKT pa3daBieHUs 3aBUCUT OT COOTHOIICHHS TIIOTHOCTA MOPCKOM
W 3arpsA3HEHHOW BOJBI. Take HY)KHO YYHTHIBAaTh BECh KOMIUIEKC MOPCKHX TEUYCHHM, KOTOPHBIC,
KaK TPaBWJIO, HE HMCCIENYIOTCsA. PacueTsl KpaTHOCTH OCHOBHOTO pa30aBJICHHS OCHOBaHBI Ha
pelIeHHH ypaBHEHUS TypOyleHTHOH auddy3un. Ho ciaeayeT moMHUTB, 4TO KO3(P(PUIIMECHTHI
TypOyneHTHOM auddy3un HE SBISAIOTCA HAIEKHO ompenaeiacHHbIMU. Kpome pasz0OaBieHus
cienyeT YYuThiBaTh U 3G(MEKT camMoouMineHus. BaKHO OTMETHUTh, YTO COBPEMEHHBIH YPOBEHB
MPOrpaMMHBIX MPOAYKTOB IMOKA HE B COCTOSIHMM pellaTh YKa3aHHbIE 3aJaud Ha YpPOBHE,
COOTBETCTBYIOIIEM TIOJYUYCHHUIO OTIPEICIICHHOTO CepTH(HUKATA.

Hamu mpemnaraercsi, s OICHKM AaCCHUMIUIAIIMOHHOW €MKOCTH U OIpPEACTICHHS
NpeNenbHO  JOMYCTHMBIX  BBIOPOCOB M COpPOCOB  JOIOJIHUTEIBHO  HUCIOJIB30BaTh
«uH(pOpMaroHHOEe»  MojnenupoBaHue. «HbOpMaIMOHHOE»  MOJCIUPOBAHUE  SBISETCS
Pa3HOBUHOCTHI0 MATEMAaTUYCCKOTO0 MOJCIHPOBAHUS M BKIIIOYACT CO3JaHUE WH(OPMAIMOHHO-
nouckoBeiX cucteM, I'MC, cucrem cOopa, XxpaHeHue u o0paboTku wuHpopmanuu. Hamu
npeJiaraeTcs, Al TECTUPYEMOTo BoJoeMa co3/aTh "NMMHEHKY ClIeHApUeB» TUHAMUKH Pa3BUTHS
DKOJIOTMYECKON OOCTaHOBKHM, OCHOBAaHHOMW Ha pe3yibTaTax aHalum3a WHpOpMaluu U3
CYIIECTBYIOIIEH 0a3bl JaHHBIX MO 00BEKTY. B JaHHOM ciydae B CBS3M ¢ Hanbosee MoAXOASIUM
JUISL TeKyIIed OOCTaHOBKU CIEHApUEM pPa3BUTHS JKOJOTHYECKOW OOCTAHOBKH OIPEAETSIOTCS
MOKa3aTell ACCUMIUIAIIMOHHOW €MKOCTH. YKa3aHHBIE MOKAa3aTeld MONy4yaloT JWHAMUYECKYIO
XapaKTePUCTHUKY, 3aBUCAIIYIO OT U3MEHEHUs ""clieHapHs" pa3BUTHUS IKOJIOTUYECKOM CUTYaIIUU.

B kauecTBe mpumepa HCIOb30BaHMS WH()OPMAIMOHHOTO MOJICITUPOBAHHS PACCMOTPEHBI
pe3yNIbTaThl HMCCICIOBAHUS TECTOBOIO paliOHA C WCIOJIH30BAHHUEM IPOTPAMMHOIO IPOIYKTA
OCEAN DATA VIEW (ODV). ODV mnomuepKuBaeT MATh Pa3iMYHBIX KapTOrpaduuecKux
MPOSKIIMIA U MOXKET OBITh MCITOJIB30BAHO IS TTOJYUEHHUST BHICOKOKAYECTBEHHBIX MOPCKUX KaprT.
ODV-dopmar mo3BoisieT XpaHEHHWE OTPOMHOW KOJUICKIIMH JAHHBIX IO THAPOPUINICCKUM H
THIPOXUMHUYCCKUM TOKA3aTesIM MOPCKOH Cpelbl, ¢ MUJUIMOHAMH CTAHIMA, W OO0CCIIeYMBACT
oueHb ObICTpHIH JocTym K maHHbiM. Jlanasie ARGO, GTSPP, CCHDO, World Ocean Database,
World Ocean Atlas, World Ocean Circulation Experiment (WOCE), SeaDataNet,
Medar/Medatlas moryt ObITh Hampsimyro umMmoptaupoBanbl B ODV [4]. CyIiecTByHOT TOTOBBIC
Bepcurn WOCE pmaHHBIX, a Takke MHOTHE JApyrue reopuznyeckue HaOOpbl JaHHBIX, KOTOPHIE
MMEIOT NpUBS3KY K ceTke Atinaca Muposoro okeana 2009, 2005 u 2001 rr [2]. B xayecTBe
mpuMepa  MPEACTaBICHbl  KapThl  MPOCTPAHCTBEHHOTO  pPaCHpeleleHHs]  Pa3IMYHBIX
THAPOPUINICCKUX W THIPOXHUMHYCCKHX XaAPAKTEPUCTHK B MPUOPEKHOW W MIETH(OBOM 30HE
Mopsi, moctpoeHHbie ¢ momoineko mporpammbl OCEAN DATA VIEW (Version 4.4.4 - 2014, puc.
1, 2). JloctomHCTBa TIpOTrpaMMbl COCTOMT B OTOOpa)X€HWW JAHHBIX psAa CTAHIUH B BHUIE
JMarpamMM pacCerBaHUs, pa3pe30B, TOBEPXHOCTEH, pa3IMIHbIX BHJIOB
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npezcTaBieHus MHGOpMAIMM Ha CTaHIMAX. Takke, C TMOMOIIBIO MPOrPaMMHOTO MPOAYKTa
OOY BO3MOXXHO BBIYMCIIEHHE TEOCTPOPHUECKUX CKOPOCTEH TedeHUH (puc.2), MOCTpOEHUE
Pa3HOCTH MOJIEH Pa3IMYHBIX XapaKTEPUCTHK.

Phosphate Ifimol/l] Nitrate [pmol/l]

42N 50N 55N ) 490N 50N

Silicate [pmol/l]

[ |

>0 4000 E =
40°N 4S'H 50°N $ON 4U°IN 45N ' ‘ 60}
Temperature [°C]

Salinity [psu]

WH WN WN WH
Puc. 1. NpocTpaHcTBEHHOE pacnpeneneHne rmapoxXMMUYecknx U rmapousnyeckmnx
XapakTepucTuk B aksaTopun CeBepo-ATNaHTUYECKOro TEYEHNS

WH WH WH

Geostr. Vel. [cm/s]
0 % g

52°N
Puc. 2. MpocTpaHcTBEHHOE pacnpeaeneHne reocTpoUYeckUx CKOPOCTen TeveHus
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Pe3ynpTaThl HCClieIOBaHMS TECTOBOI'O paiioHa TOKazaid, 4To B akBaropuu CeBepo-
ATIAHTUYECKOTO TEYCHHS TMPOCIICKUBAIOTCI HEKOTOPhIE WJICHTHYHBIE 3aKOHOMEPHOCTH B
pacipeiesieHnd OMOTE€HHBIX BEIIECTB, KOHIICHTPAIIMH KOTOPBIX C IIyOMHON YBEJIMYHUBAIOTCS H
MaKCHMaJIbHBIC UX BEJIMUHUHBI 3apeructTpupoBanbl Ha riayorHe 4000 M. OObIYHO, B OOJIBIIIMHCTBE
palioHOB OKeaHa, MaKCHUMaJIbHbIe KOHIIEHTpanuu (ocharoB M HUTPATOB HAOIOMAOTCS Ha
rnyounax  500-1500 M, pacnoyioKEHHBIX B CIIO€ KHCIOPOJHOTO MHHUMyMa. Takoe
pacmpeneneHue OMOTEeHHBIX BellecTB B akBaTopuu CeBepo-ATIAHTUYECKOIO TECUCHHS CBSI3aHO
KaK ¢ MpOoIlecCaMy pereHepaliy, Tak U ¢ 0COOCHHOCTSMHU JWHAMHKHU BOJHBIX MaccC, TOCKOIBKY
JJAaHHOMY paiiOHy CBOMCTBEHHBIC HE OOJIBIIIME CKOPOCTH TeueHus (1o 15 cM-c-1, oM. puc.2).

HHuTepecHo TakKe OTMETHTH JIOKATBHOE YBETMYCHHE Krcliopoaa Ha riryoune 1700-2800 m
B paiioHe TomorpauuecKkux BO3BBINICHHOCTEH Mexay 42-54°c.ml., Te KOHIICHTPAIUH €ro
nocturarT 6,2 /i (cMm. puc.l). Ecnu paccmaTpuBaTh pacipeneneHue KUCIopoa Mo rIyouHe
Ha JaHHOW IIMPOTE, KOHIICHTPAUK Ha MMOBEPXHOCTH HaOM0ar0TCsa MeHbInue (5,8-5,9 Mi/in) yem
Ha riyonHax 1700-2800m. [lamee ¢ riyOMHO#M IIPOCIIEKUBACTCS YMEHBIICHHE PACTBOPEHHOTO B
BOJIe KHuclopoaa, W yxe Ha rinyomne 4000 m cocraBisger 5,6 miu/a. T.e mMakcUMalbHBIC
KOHIICHTpaIlud KHUCjIopoaa Ha pazpese uepe3 CeBepo-ATIaHTHYECKOE TEUYCHHE HAOJIFOArOTCS
KaK pa3 MEXIy 30HamMH Tornorpaduueckux noaHsaTuii. B paiione 60°c.m. Ha ryoune 2000 m
TaK)Ke OTMEUYCHO MaKCHMMaJbHOE COACpIKaHHUE KHCIIOpoja 10 6,4 Mil/lI, KoTopoe HabJo1aeTcs B
30HE TOMOTpapUIEeCcKOro MOTHATHS. Takoe JOKAIbHOE YBEIMYEHUE PACTBOPEHHOTO B BOJE
KHCJIOPOJIa Ha TMPOMEXKYTOYHOU TIIyOMHE MOXHO OOBSICHHUTH TOJBKO IOCTYIUICHHMEM €ro U3
autocdepsl B 30HaX paszioMoB. JlaHHblii pa3pe3 uepe3 CeBepo-ATIIAHTHUECKOE TEYEHHUE, Ha
KOTOpPOM OBUIM TIPOBEIEHBI HCCJICIOBAHUS 10 PACHPEICICHHI0 OWOTCHHBIX BCIISCTB U
PacTBOPEHHOTO B BOJIE KHUCIOpOJa Kak pa3 Haxoautcs B 30He CpenuHHO-ATIAHTHYECKOTO
xpeOTa, KOTOpBIA SBISETCS Hambojee AaKTUBHOM TEKTOHMYECKOW 30HOM TMJIaHeThl, TJie
MPOUCXOAUT BBIJIEICHUS Ta30B C Jlera3alluel MaHTHHM, MarMaTUYeCKMMH [OpOJaMH U
FOBEHUJIBHOM BOJIOW MPU CO3JaHUU 36MHOW KOPHI.

TakuM 00pazoMm, TpH OLIEHKE ACCUMUISIIUOHHON EMKOCTH Ba)KHO YYHMTHIBATH LIEJIBIN
CIEKTp MPOIIECCOB, MPOTEKAIOUIMX B MOPCKOW cpene: (u3nueckue, XUMHUYECKue, (U3UKO-
XUMHUYECKHe, OMOJOorHYecKre, OMOT€OXMMHMYECKUE, BIMSHUE THUIPOJIOTHYECKUX YCIOBUN Ha
pacmpeneneHrue pa3MYHBIX 3arps3HSIONIMX BEIIECTB B MOPCKOM »sKocucTteMe. B Hactosiee
BpeMs OI[eHKA aCCUMIJIAIIMIOHHONW €MKOCTH HE JIAeT JTOCTOBEPHOU MH(POPMAIIUH.

BbIiBOABI U peKOMeHAAIMU. DKOJIOTHICCKHN (HOH MOPCKOM Cpeabl MPEICTaBIsAET COO00M
WHTETPATbHYI0 (DYHKIMIO €€ COCTOSIHUS, OTPaXaIoU[yl0 aKTUBHOCTh MPOTEKaHUsl (U3UYECKUX,
XUMHUYECKUX M OHOJIOTMUECKMX TIPOILIECCOB yNaleHUs 3arpsi3HSIONMX BemiecTB. Jlms
KOJIMYECTBEHHOW OIICHKM MEPEYUCIIEHHBIX IPOLECCOB TpedyeTcss pa3paOOTaHHBIM Hay4HbIN
MOJXOJl, KOTOPBI MOXET OBITh HCIIOJIb30BaH HAa PETHOHAJIBHOW OCHOBE B BHUAC <JTMHEHKHU
CLIEHApUEB» ISl OINpPEIEICHUS] aCCUMUISIMOHHOW €MKOCTH MOPCKHX 3KocucTeM. JletanbHas
CXeMa JKOJOTHYECKOT0 HOPMHPOBAHUS BO3JEHCTBUS JOJKHA pa3padaThIBAThCS IS KaXIOTO
ydacTKa MOpsl C Y4€TOM OCOOEHHOCTeH (PYHKIIMOHUPOBAHUS €TI0 SKOCHCTEMbI, HHBEHTAPU3allHH
HMCTOYHUKOB BO3JCHUCTBUSA, a TaKKe HM3y4eHUs XapakTepa 3arpsi3HeHus. Pa3paboraHHble Ha
OCHOBE aHaJIM3a ACCUMWJISIIMOHHONW E€MKOCTH HOPMBI cOpoca 3arps3HSIIONIMX BEHIECTB, OyIyT
OTpakaTh HAy4YHO OOOCHOBAHHBIE YCIIOBHS, HEOOXOIWMBIE IJII COXPAHEHHUs HKOJIOTHYECKOTO
OJ1aromnoyy4ust KOHKpETHOTO MOPCKOTO OacceifHa.
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AHaniz piarHOCTUYHUX | NPOrHOCTUYHMX MeTOAIB OLUiIHIOBAHHA €KOJNOriYHOro cTaHy
aKkBartopin

MuxainnoB B.l.. MoHtowko M.M.. Mansic A.O.. KanoukiHa A.B.

IIposeoena ouinka skocmi ma 00CMOBIDHOCMI MemoOi8. sKi 3acmoco8viombcsi 8 Ykpaini
0151 OUIHIOBAHHSL €KOJI02IUH020 CMAHYV akeamobill. AHANI3VIOMbCs BUKODUCMOBVEAHI 8 YKpaini
Memoou eKoI02IYHO20 KOHMDOJIO HABKOIUUWHBO2O CePedosULld 6 NODIGHSAHHI 3 3aDVOINCHUMU
ananocamu. Pozensinvmo euxopucmanus indobmauitinoco MoOen08anHsI CUeHapiie OUHAMIKU
DO3BUMKYV  eKON02IYHOI 00CMAHOBKU, 3ACHOBAHOI HA pe3ylbmamax auaunizy ingopmayii 3
icHyOuuUXx 6a3 0anux no ob'ekmax.

KnwouoBi cnoBa: moodentosanmus; 3a0pYOHEHHs, ACUMINAYIUHA EMHICMb, eKOLO2IYHUU
KOHMPOJIb;, AK8amopii.

AHanm3 TUATHOCTHYECKWX " MPOTrHOCTHYECKUX METOA0B OLlCHNBAHUSA
IKO0JIOTUYECKOTO COCTOSTHUS aKRATODUM

MuxaiiioB B.U., Monwmko M.M., Maasic A.O., Kanoukuna A.b.

lpoeedeHa oueHka kadecmea u ocmosepHOCMU Memod08, KOmopble MPUMEHSIIOMCS 8 YKpauHe
Oris OUEeHUBAHUST 3KO/102U4YECKO20 COCMOSIHUSI akeamopuli. AHanu3upyromcs Uucrosb3yembie 8 YKpauHe
MemoObl 3KO/I02UHECKO20 KOHMPOIIsi OKpyxatouiel cpedbl 8 cpasHeHUU C 3apybexHbIMU aHarozamu.
PaccmompeHo ucrionb3oeaHue UHGhopMayuoHHO20 MoOesiuposaHuUsi cueHapues OUHaMUKU pas3sumusi
3Koroauyeckol 06cmaHoB8KU, OCHOBaHHOU Ha pe3ynbmamax aHanusa UHghopMayuu U3 Cyuecmsyrouux
6a3 OaHHbIX Mo obbekmam.

KnioueBble cnoBa: moodenupoganue;  3azps3HeHue;  ACCUMUIAYUOHHASL — eMKOCMb,
9KOJI02UYECKUU KOHMPOIb, AK8AMOPUU.

The analvsis of diagnostic and forecasting methods assessments of environmental
condition of water areas

Mikhailov V., Moniushko M., Malyas A., Kapochkina A.

Assess the quality and reliability of the methods used in Ukraine for assessing the environmental
condition of marine waters. Analyses used in Ukraine methods of ecological control of environment in
comparison with foreign analogues. The paper considers the use of information modeling for scenarios of
dynamics of development of environmental condition based on the analysis of information from an

existing database obiect.
Keywords: modeling; pollution; assimilative reservoir; environmental control; water areas.
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