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MOTOKM MUTPALIUMU U AENOHUPOBAHMA
NOCNEABAPUMHLIX PAOMOHYKNMAOB °°Sr U 3'Cs
B PA3JIMYHbIX PAMOHAX YEPHOIO MOPA
(SNTIEMEHTbI BUOFrEOXMMUYECKUX LLUKIIOB)

Msyqub/ meHOeHyuU 3acpPA3HeHUA

800,

2u0pobuoHmos8 U  GOHHbIX  OMIIOXKEHUL

riocmasaputliHbiMuU Psru¥cse cegepo-3anadHol Yacmu YépHoeo mops, KapkuHumckom 3arnuse,
KepueHckom nponuse, Ha wenbge KpbiMa u 8 akeamopuu cegsacmoronbckux byxm. Brnepebie
onpedenersi nomoku ¥ Cs u **Sr 8 monuyy doHHbIX ommoxeHuli uccrnedyembix patioHo8 MOpsi.
BoisignieHbl  kpumu4yeckue 30HbI U Ouozeoxumuyeckue MexaHu3Mmbl UX (hOPMUPOBaHUSsl 8
pa3nuyHbIX patioHax YépHo20 Mops omHocumenbHo nocmasapuiibix “>'Cs u *°Sr.

Knroyeenie cnoea: HYépHoe mope, yesud-137, cmporyul-90, buoeeoxumudeckue 3aKoHOMep-
HOCMU, MOMOKU 3a2psi3HEeHUS], KPUMUYEeCKUE 30HbI.

BusyeHi meHOeHUuii 3abpydHeHHs1 800, 2idpobioHmig i oHHUX 8i0KnadeHb MmocmasapitiHumMu
©srj¥cs y nigHIYHO-3axiOHIil YyacmuHi YopHoao mopsi, KapkuHimcbkuli 3amouyi, Kep4yeHchKil
npomoui, Ha wenbgi Kpumy G 6 akeamopii cegacmononbCbkux 6yxm. Ynepwe eu3HayeHi
nomoku **¥'Cs i *°*Sr y moewy doHHUX eidknadeHb OocmidxyeaHux palioHie Mopsi. BusieneHo
Kpumud4Hi 30HU | 6io2eoxiMiyHi MexaHisMu IXHb020 hopMyeaHHs1 8 pisHUX palioHax HYopHozo
Mopsi 8idHocHO nocmaseapitiHux *>'Cs i °Sr.

Knroyoei cnoea: YopHe mope, uesit-137, cmpoHyit-90, 6io2eoXiMiyHi 3aKOHOMIPHOCMI,
oMoKuU 3abpyOHEHHS, KpUMUYHI 30HU.

The tendencies of the pollution of water, hydrobionts and bottom sediments by after
accidental *°Sr and **'Cs in the following parts of the Black Sea, such as: the northwestern part,
the Gulf of Karkinitskiy, Kerch Strait, offshore of the Crimea and in Sevastopol bays were
investigated. For the first time the streams accumulation of **'Cs and %°Sr to the bottom
sediments of the investigated areas were determined. Critical zones and biogeochemical
mechanisms of their forming in various parts of the Black Sea concerning to *’Cs and *°Sr have

been identified.

Key words: the Black Sea, caesium-137, strontium-90, biogeochemical patterns, streams of

pollution, critical zones.

IMocranoBka nmpodJembl. ABapust Ha YADC, mpowuso-
menmas 26 ampens 1986 roma, sBUiack HambOoiee
CEepbE3HON aBapuell B MCTOPUM 3KCIUIyaTallUM SIAEPHBIX
peakTopoB. [laHHas aBapusi MOCITY)XHJIa HCTOYHHUKOM
HETUTAaHOBOTO TIIOOAILHOTO BBHIOpOCA B aTMocdepy pajmo-
aKTUBHBIX BEIECTB. AKBaTopHs YepHOro Mops B IiepBble
Mecsbl mocie aBapun Ha YADC moaBepriach OCTpOMY
paavoakTUBHOMY 3arpsisHeHmio. B wmae 1986 1. Ha
MOBEPXHOCTh MOps Beinano 1,7-2,4 T1bk BCs u 0,3 TBk
%Gy [1; 2]. BropudHoe mocieaBapuitHOE pagHOaKTHBHOE
3arps3HEHUE BOJHOM 3KocucTeMbl UepHOro mops ompene-
JSIOCH CTOKOM PEK, TPEeMMYyIIecTBeHHO JlHempa, XpOHH-
YECKUM PpaJHOAKTUBHBIM 3arps3HEHHEM, B OCHOBHOM 32
cger BoAomoinr3oBaHus m3 CeBepo-KpbIMcKoOro Kanama.
Ioctynnenue %Sr u *¥'Cs co croxom pex duenp u JlyHaii
3a 1986-2000 rr. cocraBuio 160+28 Thk u 23+5 Thk [2; 3],
COOTBETCTBEHHO. OCOOCHHOCTBIO YEpPHOOBUILCKOM aBapuu
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OBLJIO TO, YTO PAJAMOAKTUBHOE 3arps3HEHUE OKPYKAIOIICH
Cpe/ibl TIPOU30IIIO0 Ha MaciuTabe BPEMEHH 3HAYUTEIHHO
MCHBIIECM, 4yeM XapaKkTEPHOEC BpEMA TIPOTCKaAHUA
GuoreoxuMmuIeckux mnpoieccoB. [loatomy mocraBapuiiHbie
%5y 1 ¥'Cs B KauecTBe PaEMOTPACCEPOB MOTYT XapaKTe-
pH30BaTh MHTEHCUBHOCTH T'HAPOJIOTHYECKUX M OHOTEOXH-
MHUYECKHUX TPOHECCOB, MPOUCXOAANINX B BOAHBIX O9KOCHUCTE-
Max. l'[pak"mqecxaﬂ 3HAYMMOCTb IPUMCHCHHA UCCITICTYEMBIX
PaMOHYKIIHIOB B KAUECTBE PAJUOTPACCEPOB 3aKITIOUACTCS B
TOM, 4TO HA OCHOBE XPOHOJOTHYECKOW JaTUPOBKH TOHHBIX
ornoxennit Yéproro mops mo ='Cs u Sr onpenemsuimck
CKOPOCTH CEIMMEHTALMU W OCAIKO-HaKoIuieHus [2; 4-7].
DT0 MO3BOJIMJIO OMNPEIEITUTh MOTOKU NOCTYILICHUS 1
CKOPOCTb JCIIOHHPOBAHKS TOCTABA-PHITHBIX — CS 1 SF B
9KOJIOTUYECKOE JIETO — JOHHBIC OTI0KEHUS BOAOEMA.
AKTyallbHOCTh M HAy4YHash HOBH3HA [POBOJUMBIX
HCCIIEIOBAHUI COCTOHMT B TOM, YTO HA OCHOBE PE3YJILTATOB
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PaIMO3KOIIOTHIECKOTO MOHUTOPHHIOBOIO HCCIIEAOBAHNUS
OPXb WuBIOM B mepmony 1986-2012 rr. BmepBbIe
TOJTy4eHbI OLEHKH T0TOKOB >'Cs 1 “°Sr B uepHOMOpCKHX
9KOCHUCTEMAX, W3YYCHBI YCIOBUSI ()OPMUPOBAHHS YCIOBHO-
KPUTHYECKUX 30H B UEPHOM MOpe 1O AaHHBIM pajano-
HYKJIHIAM.

Hear wuccnenopanmii. 3yunts TeHACHIMU 3arpsis-
HEHHWs BOJ, THIPOOHMOHTOB M JOHHBIX OTJIOKCHHH
nocTaBapHiHBIME paguonykIHamu St u *'Cs B ceBepo-
3anaaHoil yactu YépHoro mops, KapkuHurckom 3anuse,
Kepuenckom nponuse, Ha menbpe KpeiMa u B akBaTopun
CEeBACTOMOIBCKUX OYXT; ONPEEIHTh MOTOKH > CS i °Sr
B TOJIIY JOHHBIX OTJIOXKECHHH HCCIEIyeMbIX pailoHOB
YépHOTO MOPSI; BBISIBUTH KPUTHIECKHE 30HBI 1 OMOTEOXH-
MHUYCCKHE MEXaHU3MbI HX (POPMHPOBAHUS B PA3ITHMUHBIX
paiionax YE€pHOro MOps OTHOCHTENBHO MOCTABAPHUIHBIX
B'Cs u sr,

J1s MoCTH:KeHHs1 MOCTABJICHHON LeJIM PemIaJIMCh
cieayonue 3axaun. OnpeeneHne KOHIEHTpammil St u
BCs B BOZE, THIPOOMOHTAX M JOHHBIX OTJIOKEHHUSIX
YUEpHOro MOps; IEOXpPOHOJIOIMs [OHHBIX OCaAKOB IIO
npodumsam *Sr u *¥’Cs; ouenka ckopocT ceauMeHTaIEH
¥ CKOPOCTH OCAJKOHAKOIICHHS C HCIOMB30BAHHEM “ ST 1
3'Cs B KkauecTBe pamHOTPACCEPOB; PACUET TMOTOKOB
JENOHUPOBAHUS MOCTaBAPUNHBIX 0sr u ¥'Cs B TOJILLY
JOHHBIX OTII0KEHHH MOpSI.

Martepuaj u MeTOAbI Hccaer0BaHuil. MaTepuaaom
HCCIICIOBAaHUNA CIy’)KWJIHM BOJa, JOHHBIE OTJIOXKCHHUS,
THJPOOHOHTBI, OTOOpaHHbIE B YKpPAaWHCKOW aKBaTOPHU
Uépuoro mopst B teueHue 1986-2012 rr. OcHOBHBIMU
OMONOTMYEeCKUMHA  O0BEKTaMH  PaMO’KOJIOTHYECKOTO
MOHHUTOPHHIAa HAMH ObUIM BBIOpaHBI Oyphie BOJOPOCIH

Cystoseira crinita (Desf.) Bory, mommockn Mytilus
galloprovincialis Lam., pei6sr Merlangius merlangus
euxinus (Nordmann). M3MepeHus BBIMOIHSAIMCH TIO METO-
IUKaM ¥ Ha OOOpYHOBaHWH, TPOINEIIIEM HHTEPKaINO-
pauuro nion srumod MAI'ATD (Bena, ABctpus) u Puco
Hammonansnott Jlaboparopuu (Puco, Hanms). Ompene-
nerre ©Sr i *¥'Cs B Mopckoif Boze MPOBOIWIN PaIHOXH-
MuyeckuM MetojioM [8-10]. ['mapoOuoHTEI 00pabaThIBAIICH
o metoaukam [8; 10]. bera-akTMBHOCTH 90gy U3MepsIach
o Y, 10 YepeHKOBCKOMY H3ITydEeHHIO Ha HH3KO(OHOBOM
JKUJIKOCTHO-CUMHTHWILUIAIMOHHOM — cyetunke (LSC) LKB
«Quantulus» Wallac-1220, urxHuii mpeaen onpeaessieMoi
axtuHoct (LLD) cocrasmsut 0,01-0,04 Br-kr(Br-m™)
poOBl, OTHOCHUTEINIbHASL MOTPEIIHOCTh He mpeBbimiaia 20
%. [aMMa-CHIeKTpOMETpHYECKHE —H3MepeHHs ' Cs
MIPOBOJIMIIA HA TaMMa-CIEKTPOMETPHIECKOM KOMITIEKCE C
maraukom  Nal(Tl) co  cBuHIOBOM  3amuTOd M
yeumutenasimu ORTEC 855 Dual Spec AMP, Canberra
AMP 2026, a Takke Ha TOPLEBOM CBEPXUYUCTOM
repmanreBoM nerekrope Canberra-Packard XtRa GX2019 ¢
OTHOCHUTENBLHON 3 (PEKTHBHOCTBIO OKOJIO 23 %. AHamu3
MTOTyYCHHBIX T'aMMAa-CIIEKTPOB IMPOBOIWINA C IOMOIIBIO
ananuzatopa MCA S100, System 100 [9; 10].

Oobcy:xnenue pe3yabraTroB. B Tabmune 1 mpeacras-
JIeHBI JAHHBIC [0 MHTErPATLHOMY COACPKAHHI0 ' Cs B
JOHHBIX OTJIOXKCHHSX, MANa3oHy KOHIeHTpauuii **'Cs u
®Sr B 1OBEPXHOCTHBIX CIOSIX JOHHBIX OTIOXKEHHI,
CKOPOCTSIM OCaJIKOHAKOIUICHHsI, CEIMMEHTAIIMOHHBIM TI0TO-
KaM Macchl M MOTOKaM yxanenns »>'Cs u *°Sr u3 BoHoi
TOJIIM B Pa3NIUYHBIX paiioHax YepHOro Mops B TOcCIiea-
BapuitHBIN nepuox (Tabm.1).

Tabnuya 1

I/IHTeraJ'l])HOC coIepkaHue 137CS B TOHHBIX OTJ/IO’KCHUSAX, ITUATIA30H KOHIIeHTpaIIHfI 137CS u QOSr
B MOBCPXHOCTHBIX CJI0AX TOHHBIX OTHO)ICBHHﬁ, CKOPOCTH 0CA/IKOHAKOIVICHUHA, CCAUMECHTAIIUOHHBIE
MOTOKHA MACChI U CCIUMECHTAIIMOHHBIC INIOTOKU YIAaJCHUS 13ﬂCS u QOSr
M3 BOAHOM TOJIIIHN B Pa3JIHYIHbIX paiflm{ax llepﬂoro MOpst

IoTok pagnonykiInia,
Koot | 5765 s, | s, Chapers o e

137Cs 90Sr
Bamopee [lyHast 45°12.4° 29°51.0°| 26 |27.06.94| 8827 |200-250| 3-21 11,5 3994 800-1000 48
Juenposcko—byrckuii mmman | 46°33.0° 31°25.0° | 13 [17.05.97 | 4456 |100-150 | 14-148 9,2 3670 370-550 298
KOHTHHEHTATBHBIIH CKIIOH 44°39.4° 31°46.2° | 607 [25.06.94| 195 | 20-80 | 12-140 2,2 138 2.8-11.0 8
I'1yGokoBOsiHAs 30HA 43°26.0° 32°08.8> | 1983 | 15.06.93| 180 | 55-120 0,3 0,4 70 3.9-84 0,02
VYerse p. Yopox 41°39.7° 41°33.2>| 70 |01.10.00| 10978 | 30-50 0,5 53 3071 90-150 15
CeBacronoJibkas Oyxra 44°37.1° 33°32.1’| 15 |26.06.98| 3450 | 70-80 | 0,8-23 2,4 607 40-50 7

Ipumeuanus: D — rmyOuna B Mecte oT60pa mpoO.

Jis paiiona nenbThl [lyHast olieHKa CeIMMEHTalMOHHOTO
noroka ~'Cs cocraswia 800-1000, a mst D5r — 48 Brem? -r0)1'1
(tabn. 1). Opnako, yuuThIBas OOHApYy)XCHHbIE B 3TOM
paiioHe 3HAYUTEIHHO OOJBIINE MHTETPAIBHBIC COIEpIKaHMs
37Cs [2] — 20-40 T'BK kM 1 CKOPOCTH OCAIKOHAKOILICHHS —
11,5 mm o™ [5; 6], BepxHUM IpenenoM OLEHKH MOXHO
nonarats 1540-2350 Bk M rox . [l paiiona JHEIpOBCKO-
ByrcKoro MMaHa OLEHKa CeIMMEHTAIHOHHOTO OTOKA ' CS
cocrasma 370-550 Bk m? rox”, mis °Sr — 298 Bx-m>rox ™.
AmnanmornuHo  pailony  genbThl  JlyHas,  yduTHIBas
oOHapy>KEHHBICE B OTOM pailoHe 3HAYUTEIHLHO OOJbIINE
MHTEerpaibHbIe comepxkanns - Cs [2, 5, 6] — 12-27 I'bk
KM B CKOPOCTB OCaKOHAKOMIeH:s — 9,2 MM rox " [5, 6],
BEpXHHM TIPEIENIOM OIICHKH MOXHO Tmonarath 1130-
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1630 Bk M rox”. Cieyer Takke OTMETHTb, YTO MPHBE-
JICHHBIC OICHKH OTPaXKaloT IMPOCTPAHCTBECHHYIO BapHa-
6eIIBHOCT CEIMMEHTAIMOHHOTO NIOTOKa ' Cs B paifoHax
nenbThl Jynas u uenpo-byrckoro numana. s ycThs
peku Yopox [11] u CeBacTononbckoi OyXThI ceTUMEHTA-
LIMOHHBIE MOTOKH yJaJICHUS B7Cs 1 *Sr Gbum CYLIECTBEHHO
HIKE TakKOBBIX B padoHe nenbThl [yHas u JlHerpoBcko-
Byrckoro smmana u coctaisuti 90-150 u 40-50 bk M2 rom?
IS 137CS, 1,5u7 BK-M'Z-roz['l, COOTBETCTBECHHO JJIs g
ITonydennbie pe3ynbTaThl (Tabn. 1) mo3BOIMIN
3aKIIOYUTh cliienytoiee. PailoHMpoBaHre OTOKOB %0gr g
JIOHHBIE OTIOXeHUs YepHOro mops TakoBo: JlHempo-
Byrckuit muman (298 Bx'm2rox’) > Bamopbe JlyHas
(48 Br-M?rox”) > KontusenTamsabiii ckios (8 Br-mrox™) ~
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Cepacrononbckast 6yxta (7 Be'm?rox™) > yerse p.Hopox
(1,5 Br-m?-rox™) > ['myGokoBoaras 30ma (0,02 Br-Mm2Tox”).
CeMMEHTAIHOHHBII HAKTOp B MAT-pammi > Cs, TAKKe KaK
1 *Sr, B Yeprom mope mocie aBapun Ha YADC GbUT 3HAUNM
TOJIBKO B JIOKAIBHBIX YCTHEBBIX 00JIACTAX pek. B uepHo-
MOpPCKOM TJTyOOKOBOJHOM OacceifHe CequMEeHTAIIOHHBIE
TIOTOKH yHAICHUS BCs u3 BOJIHOW TOJIIY OBLIH TIPUOITH-
3UTENLHO HA JIBA TOPsAKA MEHBIIE TAKOBBIX B YCTHEBBIX
obmnactsix yHas u [lnenpa. YcrbeBas oonacts peku Hopox
n CeBacrononbckasgs OyXTa B OTHOLICHWH BEIWYHHBI
CEJIMMEHTAllMOHHBIX MOTOKOB 3aHU-MallM IPOMEKYTOYHOE
TIOJIOXKEHHE.

Ha ocHoBe crenaHHbIX HAMU OLIEHOK CPEIHUX CKOPOCTEil
CEIMMEHTAINH B3BEIICHHOTO BEIIECTBA M OCAJKOHAKOII-
nenust [7] BrepBble OBUTM ONpENENCHBI NOTOKH Sf B

JIOHHBIE OTJIOKCHUS B paOHAX aKTHBHBIX I'a30BBIACICHUN
u3 nHa Yépuoro mops (puc. 1). Cneayer OTMETUTh, YTO
MOTOKM IOCTaBapUHHOTO ~ Sf OBLIM pacCUUTAaHBI IS
noBepxHocTHOro (0-5 cM ciost), Tak Kak OOHapy>KEHHbIE
MUK TOBBINICHHBIX KOHIICHTPAIUi ~ S B 00Jiee NTyOOKuX
CIIOSIX JIOHHBIX OTJIOKCHHH WCCIeIyeMBIX paiioHoB [7],
COOTBETCTBYIOIIME IIEPHOJAM AaKTHBHOTO MOCTYIUICHUS
PaJHOHYKJINAOB B BOAHYIO 3KOCHCTEMY, 00YCIOBINBAIOT
B 3TOT MEpHOJ U OoJice BHICOKHE MTOTOKH JICTIOHUPOBAHUS
%Sy B mommsie ocaxku. Ilokasano (puc. 1, Ta6m. 1), uro
BEIMUMHBI TOTOKOB IOCTYIUICHHS ~°ST B  JOHHBIC
OTJIOKEHUsI B paliOHaX aKTUBHBIX Ta30BBINEICHUA W3 JTHA
YépHoro (riyOOKOBOMHBIC PAHOHBI) UMEIOT OAWHAKOBBIN
MOPSAZIOK C MOTOKaMHM, pacCYMTaHHBIMHU panee [2; 4; 5],
st B3MOphs  JlyHas, KOHTHHEHTAJIBHOTO CKJIOHA,
CeBacTOMOIBCKON OYXTHI

| -
46 Sy — 14 Br m2rox!
(Tmybrma 183 M)
44

M5y — 3 Br mron!
(Tmyuma 631 m)

*Sr — 10 Be m-2rox!
(T mybrma 2065 M)

0Sr — 15 Bk mrirox!
i{ (I'ydHHa 821 M) YepHoe mope WSr — 9 Bk Mmrox!
424 (T'xyorma 2037 M)
| | T I T T T
28 30 32 34 36 38 40

-2 -1 o 90, ~
Puc. 1. Cxema pacapeaeieHus II0TOKOB (BK’M rong ) IIOCTaBapuUHOTO Srs panoHax
C AaKTUBHBIM I'a30BbIJICJICHUEM U3 JHA qépHOFO Mops

B nepuon nccnenosanus 2008-2012 rr. Obutk orpe-
JIeTTeHbI TIOTOKH TOCTABAPHITHBIX PaJMOHYKIHIOB “ S 1
Bics s JIOHHBIE OTJIOXKeHUs! OyXT paiiona r. CeBacTomos,
pa3IMuYHBIX y4acTKoB banakmaBckoi OyXThl, BIOJIb mobe-
pexbs Kpeima (puc. 2; 3; 4).

WzBectHO [2], 4TO TpUAYHAWCKHN paiioH SBIAETCS
OJTHOM U3 YyCIOBHO-KpUTHUUYECKUX 30H UEpHOro Mops, sABs-
SICb UCTOYHUKOM XPOHUUYECKOTO BTOPUYHOTO 3arpsi3HEHMS
MIOCTABAPUHHBIMU  PATHOHYKIHIAMH, MOCTYHAIONINMH B
MOPCKYIO 3KOCcHCTeMY ¢ BojtocOopHoro Oacceitna. [loatomy,
HapsILy C y’Ke U3BECTHBIMU YCIOBHO-KPUTUUECKUMH 30HAMU
Uepnoro wmopst (JnempoBcko-bByrckuii numaH, B3MOpPbHE
HyHas) [2], ucchnemyeMbie paiioHBI MOpSI C AKTUBHBIM
ra30BbIJIETICHIEM U3 JHA TaKXKE MOKHO OTHECTHU K YCJIOBHO-
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KPUTHYECKHM 30HAM 10 HAKOIUICHHIO 'S B JIOHHBIX
OTJIO’KEHUAX 3TUX PAllOHOB.

B pesynbTrare Hamux uccnempoBanuii 2008-2012 rr. ¢
HCTIOB30BAHMEM *°SI B KauecTBE PagHTOTpaccepa ObLid
OTIpeIeNIeHbI CKOPOCTH OCAAKOHAKOIUICHHUS B YePHOMOPCKHX
paiioHax Boib mobepexbs Kprmva (Bosne Kapanara, mpica
XepcoHec), a TaK)Ke Ha Pa3IHYHBIX CTAHIMAX banakiags-
cKkoii OyxTheI (Tabi. 2). CpaBHHUTENBHBIA aHanu3 (Tabi. 2)
II0TOKOB TIOCTYILICHHS "'SI B JOHHBIE OTJI0XKeHHs UepHOro
Mopst BIOb KpbMckoro moOepexbst u B banmakimaBckoit
OyXTe TO3BOJIMII ONPEIENNTh, YTO BEJINYHMHA TTOTOKA Paano-
HYKITHJIa HE 3aBHCHT OT [TyOHHBI 3aJICTaHus IOHHBIX OCAJIKOB
(Tabm. 2), a 3aBUCHT, TIPEXKE BCETO, OT: 1) KOHIICHTpaIUK
“Sr B TOBEPXHOCTHOM CJIO€ JIOHHBIX OTJIOKeHHH YEpHOTO
MODSI; 2) CKOPOCTH OCaIKOHA-KOTUICHUSI.
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Tabauya 2

I[aHHble M0 CKOPOCTAM O0CAAKOHAKOIJICHUA, CCITUMEHTAMOHHBLIM IIOTOKaM MacCChl U C6IUMECHTAIIUOHHBIM

NOTOKAM YAAJIeHUus Sy 3 BOAHON TOIIM B PA3IHUHBIX paiionax Yépuoro mopsi
CennMen- OcaakoHa- %0
N Sr,
Paiion Koopannatsr Tayouna, m Talus, KOILIeHHe, 2
1 2 1 Bk M“roa
MM TOJ r'M*roj
Banaxnasckas Oyxra, 44°30°087 C.111.
cr.1 33°35'848 BLJL. o 52 22189 63
44°29°923 C.I1I.
-/l-,Cr.2 33°35°064 BJI, 12 55 3519,5 6,7
44°29°748 C.111.
-I-,Cr.3 33°35"711 B, 27 53 2131,2 43
44°54°68 C.111.
Kapapar (Cr.1) 35°24°69 B.JI. 45 55 2245,0 43
Kapamar 44°41°555 C.111.
(Cr. 4) 35°33°088 B./I. 600 41 11333 6.6
44°25’150 C.I1.
Meic Xepconec (Ct. 13) 33°06°196 B.JL. 290 5,6 2512,7 48

Tax Ha cranimu 4 Bo3ne Kapanara rioyOuHa 3ajeraHus
JOHHBIX OTJOXKEHWH coctaBisuia 600 M, a CKOpOCTb
0CaJIKOHAKOIJICHUS OblJla HAUMEHBILIEH 10 CPABHEHHMIO C
JPYTUMH HCCIETYEMBIMHU CTaHIIMU (Tadu. 2). [Ipu sTom
BEITHUMHA [I0TOKA MOCTYIUICHHS S B IOHHBIE OTIIOXKCHHS B
9TOM paifone YepHoro mopst Oblma Takas ke, Kak M Ha
ManbIX ToIyOmHax bamakmaBckoidt OyxXThl, 4To obecredn-
BaJIOCh 3HAYMTENBHON KOHIIGHTpalWell paJuoHyKIHaa B
MIOBEPXHOCTHOM CJIO€ JOHHBIX 0caakoB Bo3ie Kapanara.

B mepuoa 2008-2012 rr. 6bu10 ompeneneHo (puc. 2),
YTO K YCJIOBHO-KPHUTHYECKMM 30HaM II0 CKOPOCTH
HakoruieHnst “'CS B JJOHHBIC OTIIOKEHHS MOXHO OTHECTH
cienyrone paionsl 00abiIoi CeBacTOMONBCKOW OYXTHI:
paiion Wukepmana, I'ommanmmm, KoHCTaHTHHOBCKOTO
paBenuHA, a MO HAKOIUICHUIO gy paiion MHkepmaHna.
Bbuto monydeHo (puc. 2), 4To MOTOK -'CS B JOHHBIE

OTJIOXKEHHUs OYXT paiiona r. CeBacromoiis Ha 1-2 mopsiaka
NMPEBBIIANN TAKOBOH MOTOK I °Sf, UTO 3aBHCEIO,
IPEKIEC BCEro, OT PAa3IMYUil B YPOBHIX KOHLICHTpAaLUi
STHX PAaJUOHYKIUIOB B JOHHBIX OTJIOKeHHsX. CoriacHoO
aHaMM3y TONYYSHHBIX JaHHBIX (pUC. 2) TO Mepe
YMEHBIICHHS BEIIMIMHEI TIOTOKA > CS B JIOHHBIE OTIOKCHHS
1 B 3aBUCUMOCTH OT CKOPOCTEH 0CaIKOHAKOIUICHHS PaiOHBI
CEBACTOIOJIECKAX OyX MOMKHO PACIIOJNOXKHUTHh B CIEIYIO-
it psi; MaKepMaH (ocagkoHakormieHue — 7094 M2 roz['l) >
KoncrantnHoBckuii pasenun (3253 o’ rox’) >
Tomnanmust (1727 r-m? rox™) > TaBnosekuii Meic (607 r-m™>
rox) = Crpenerast Gyxta (888 r-M? rox™) ~ BHewHuiA peiiz
(664 rM? rog™). BennunHa NMOTOKOB B 9THX paiioHax
3aBHCeNIa OT BEJIMYMHBI CKOPOCTEH CeIMMEHTAIMOHHBIX
MPOIIECCOB, NPOUCXOMAMMX B ITHX palOHAaX CeBacTo-
MTOJTBCKUX OYXT.

Q@

/6A/ CeBacrTonoJbckas 0yxra (2008-2012 rr.)

YEPHOE MOPE
0.4

Ké BHELIHMIT peiix

[REETETTTIND

Byxra

Owmera GyxTa

Crpenenkas 6yxra

KambimoBas 6yxra

Ka3zaubsa 6yxTa

KapanTunnas

OJITAaHANA

MapTbiHOBa
oyxTa

HO:xnas 6yxra

IMoToxu cTponuusn-90 u ne3usi-137 (bx/m KB. B roj)
B I0HHbIE OTJIOKEHHS CeBACTONMOIbCKUX OYXT:

- ue3nii-137

[$53- crponnmii-90

Puc. 2. Cxema pacnpeenenust motokos (bk-m rox™) mocrasapuitasix °Sr u *¥'Cs
B pa3in4HbIX paiioHax Uépuoro Mops 6yxT r. CeBacTomnob

Otmeueno, yro yepe3 12 mer (B 1998 r. u 2010 r.)
IIOPSIOK BEMYHH MOTOKOB TOCTaBapuitHbIX °Sr u **'Cs B
paiione FO>xHO#1 OyxThl (IlaBOBCKMIT MBICOK) HE U3Me-
HuiIcs (Tabn. 1 u puc. 2), 9TO CBHIETENBCTBYET O MEPHO-
JMYECKOM BTOPHYHOM 3arpsi3HCHHH JaHHBIMU PaJIo-
HYKJIUAaMH{ aKBaTOPHUU CEBACTOIOIBCKUX OYXT.
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C uenp0 OMpENeNIeHUs CKOPOCTH CaMOOYHUILCHUS
BOJIHOH TOJIIN PErHOHA CeBACTONONBCKEX OYXT OT ST 1
B37Cs 6bu1 paccunTan 3amac STHX PagHOHYKINIOB B BOJE,
rUAPOOHOHTaX U OHHBIX OTJIOKEHHUSX CEBACTOIOJIBLCKUX
oyxt. B 2009-2011 rr. 3amac %5y y ¥'Cs cocrapmn: B
Boge — 2243,6 Mbk u 3890,0 'bk, B mMOBEpXHOCTHOM



Haykosi npaui. TexHoeeHHa be3rneka

ciioe JOHHBIX oTioxkenwii — 17,7 Mbk u 1,1 I'Bk, B
vumuax — 27,4 Mbk u 8,9 MbBk, B Bomopocmax — 13,8
Mbk u 30,3 Mbk, B peidax — 2,8 kbk u 15,8 xbk,
COOTBETCTBEHHO (pHc. 3, puc. 4). B mepuonx 1986-2011 rr.
o0mmii 3amac ~ SI' B 9KOCHCTEME CEBACTONOJIBCKUX OYyXT
ymensmmics Ha 11,1 I'bk nwim va 83 % oT ero comepxa-
Hus B Oyxtax B 1986 r. (puc. 3). [nsa B¥ics B TIePUOT
1986-2011 rr. st omenku cocraBunud 145,3 I'bx u

CONEPKAHMS TTOCTABAPUITHBIX PAIHOHYKIHAOB °SI (Ha
49 %) u "¥'Cs (ua 50,2542 %) B KOMIIOHEHTAX CEBACTO-
MOJIBCKUX OYXT MO cpaBHeHHUIo ¢ 1986 r. mpousouwio 3a
CUeT BIHMAHUS OMOTCOXMMHYECKHX IpoIeccoB (puc. 3,
puc.4d ). Ilpu 5TOM CKOPOCTH CaMOOYMILIEHUS BOIbI
9KOCHUCTEMBI CEBACTOIMOJIBCKUX OYXT OT MOCTaBAPUHHBIX
9051 i ¥7Cs cocrasmsror: s °Sr — 0,50+0,08 Bk B roq,
IUTS Bicg 5,74 TBk B rog. DTH OLEHKHA MOTYT CITy>KUTh

. 90
96.6 %. HEI;I 5TOM paJIMOaKTHBHBIN pacmaj — Sf COCTaBUII
Cs — 49,8 % ot 510l BETWYNHEL. Y MEHBIIICHAE

51,0 %, a

Sr-90

Bopa— 2243,6 MEk _

fo)
ot P
S o
R, T A <
-n:fh:' 3 i
[ ;.‘“'_"- £y

AR

28,6 Mbk

,Il OHHBbIE 0TJIAOXEEeHHA

JUISL 1IeJIed TPOTHO3MPOBAHUS MPOLIECCOB CAMOOUHNILICHUS
OyxTel CeBacTOIONS OT PaINOAKTUBHOTO 3aTPSA3HEHMS.

3anac 05y
no cpaeHeHmio ¢ 1986 r. ymeHswmunca Ha 11,1 MBk nnn

Ha 83 %

¢'alﬂ'0pbl, BnnAKWne Ha yMeHbleHWe paguoHyknija B 3KoCUCTEME

L L

PaanoakTueHbIli pacnag, Buoreoxumnyveckne cakropbl
51% 32%

MepepacnpegeneHne
MeXay KoMNoHeHTamn
aKocuCTeMbI

BoaoobmeH ¢
OTKPBITON akBaTopmnen
mops

Puc. 3. 3amac °Sr B KOMITOHEHTAX SKOCHCTEMBI CEBACTOMONECKUX OYXT U (haKTOpbI,
BIIUSIIONIUE HA YMEHbBIIIEHNE PATMOHYKIUAA B 9Kocucteme (ganubie 2009-2011 rr.)

w

| Boma—3890,0 TEx |

11 TBk
,Il OHHBIE2 O0TJIA0EeHIA

3anac ¥ Cs
Cs-137 No CPAaEHEHMD . 1986 I yMeEHEWKMNCA Ha 1435 [EEK MK
Ha 966 %
ff-—_-'"“-\

JL

DEAKTOPRI, BNMAKIWKWE HA YMEHBLUEHME DafMOHYKNWA S B AKOCKMCTEME

L L J L

Pafr0akTMEHEIA pacnag BHOreoxMMMHECKME akTopbl
498 %

JEeN0HMPOEAHKE B
AOHHEIE OTNOXKEHKA,
NEpERACTIPELENEHHE
MENY MO R0AMOHT 2R

B0A000MEH C
OTKPEITOR 3KEATOPKMER
MopA

Puc. 4. 3amac **'Cs B KOMIIOHEHTaX 9KOCHCTEMbI CEBACTOMOIBCKHX OYXT i (haKTOPBI,
BIIUSIONIUE HA YMEHBIIIEHNE paTUOHYKINIa B 9kocucteme (mannbie 2009-2011 rr.)

49



Bunyck 198. Tom 210

OmnpeneneHo (puc. 3, 4), 4TO OCHOBHBIMH (haKTOpamH,
BIMSTFOIIMMH Ha CaMOOYHILIEHHE SKOCHCTEMBI CEBACTOIIONb-
KOt GyXTBI OT *°SF, SBIAIOTCS: PaJMOAKTHBHBIN PACIIaz I
BOJIOOOMEH C OTKPBITOM aKBaTtopueil Mops, i 137CS,
HapsAmy C YKa3aHHBIMH (haKTOpaMH, HEMAIOBa)KHOE 3HAUe-
HHe WrpaeT (akTop ICTIOHMPOBAHUS PAJHOHYKINAA B
JIOHHBIE OTJIOKEHHSI YKOCUCTEMBI.

BeiBoabl. B pesynbraTe Hammx uccienoBaHuil ObLIO
ONPEZENICHO0, 4YTO BEIMYMHA [OTOKA MOCTaBAPHUIHBIX
PaAMOHYKIIMIOB HE 3aBHCHT OT IIIyOWHBI 3aJIETaHusl JOHHBIX
OCaJIKOB, @ 3aBUCUT OT KOHIIEHTpALMM DPAAUOHYKIHAA B
MIOBEPXHOCTHOM CJIO€ OHHBIX OTIOXeHUH YEpHOro Mops
(YpoBHS KOHIICHTpAaLIMU 3arps3HHUTENS B Cpele) U CKO-
POCTH OCaIKOHAKOILICHHS.

OueHEeHbl CKOPOCTH OCaAKOHAKOIUICHWS W TIOTOKH
noCTyIieHnst “°SI B JIOHHbIC OTIOKeHHs BamakiaBckoit
OyXxTbl, B TIyOOKOBOZHOM paifoHe UEpHOro Mops BoO3ie
Kapanara u mpica Xepconec.

[TonyueHo, 4TO HapAny C YK€ U3BECTHBIMH YCIOBHO-
KpUTHYECKMMH 30HaMu Mopsa (/lHempoBcko-Byrckuii
JMMaH, B3Mopbe JlyHas, palioH CEBacTOMOJBCKUX OYXT),
HCCJIEIOBaHHbIE HaMU PaliioHbl YEPHOro MOps ¢ aKTUBHBIM
Ta30BBIACIICHUEM M3 JJHA TAKKE MOXKHO CUHUTAThH YCJIOBHO-
KPUTHUCCKHMH 30HAMH II0 HAKOILICHHIO "SI B JOHHBIX
OTJIOKCHHSAX.

JINTEPATYPA

PaccuntaHbl CKOpOCTM CAMOOYHMINEHHS BOIBI 3KO-
CHCTEMBI CEBACTONONBCKAX OYXT OT MOCTABAPMHHBIX ST 1
Bics, KOTOpPBIE paBHBI: IS Ogr — 0,5 £ 0,08 I'bk B rox,
IUTST Bics - 5,74 T'bk B rox. [Ipu 3TOM Ha pagrOaKTHBHBIHA
pacmag nmpunuiocsk 51,0 % 0gr i 49,8 % 187Cs ot o01rero
COZIEpIKaHMS PAJHOHYKIMIOB B KOMIIOHEHTaX 3KO-CHCTEMBI,
KoTopoe ObII0 onpeneneHo B 1986 .

BrlsiBiIeHBl  OCHOBHBIE (DaKTOpPHI, 0OECHEeYNBaIOIINE
CaMOOYHIIEHHE 3KOCHCTEMbI CEBaCTONOJIBCKOH OyXTHI:
st Sr TaKOBBIME SIBIAIOTCS PAIMOAKTHBHBIA pacIaz
BOZOOGMEH C OTKDBITOil akBaTopueil Mops, amsi ' Cs,
HapsIy C YKa3aHHBIMH (pakTopamm, BaKHBIM (DaKTOpOM
SBISIETCA TIPOLIECC  JICTIOHWPOBAHUS PAIWOHYKINIA B
JIOHHBIE OTJIOXKEHHUSI MOPCKOI 9KOCUCTEMBI.

[lomydeHHBIE OIEHKM MOTYT CIYXHTb IUIS Leseit
MIPOTHO3UPOBAHUS MIPOLECCOB CAMOOYHIICHUS PA3THIHBIX
PpaiioHoB UepHOro MOps OT palMOaKTUBHOIO U XUMHUUYECKOIO
3arpsi3HEHUs], I pa3pabOTKM  OHMOTCOXMMHYECKHX
KpPUTEpHEB HOPMHUPOBAHHSA IIOTOKOB paJHOAKTUBHBIX H
XMMUYECKUX 3arps3HEHHH B YEPHOMOPCKHX SKOCHCTEMAX;
000CHOBaHMI1 peKOMEHJAIHI 110 HOPMUPOBAHHIO TOMYCTH-
MBIX YPOBHEH aHTPONOT€HHOTO BIIMSHUS MPH PEeTN3aHN
KOHLENIMY YCTOMYMBOIO pPa3BUTUS IPUYEPHOMOPCKUX
PEruoHOB YKpauHBbI.
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paniarniitaoi i xXimigroi 6iosorii (BPXB) IacturyTty Giomorii misgenHnx Mopis iM. O. O. Kosanescskoro (InbIIM) HAH
VYxpaian, M. CeBacTononb, YKpaiHa.

Kono naykosux inmepecie: panioeKkoyoriss BOTHAX €KOCHCTEM, PaXioTpacepHi METOIW, BUBYCHHS 0i0T€OXiMITHUX
KpUTEpiiB HOPMYBaHHS ITOTOKIiB PaJi0aKTHBHHUX PEUYOBHH IPHPOTHOTO i TEXHOTEHHOTO IOXO/KCHHS, 010reoXiMiTHNX
(haxTOpiB KOHIEHTpAIii, Tepepo3Mo iy i Mirparii enemenTis — ximiunnx amanoris Sr i *¥'Cs, exsizosmmerpis.
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XIMIYHOrO 3a0pyIHEHHS MOPCBHKOTO CEpEeNIOBUINA, PEKOHCTPYKLIS XPOHOJOTIi HAaIXOMKEHHS aHTPONOT€HHHX
pamionykiinie, I1XB, mecTUIMOiB, BaXKUX METaliB 1 MIKPOCJICMEHTIB Yy JOHHI BiJKJIAJCHHS 3 BHKOPHUCTAHHSIM
MIPUPOJIHHUX 1 AHTPOIIOTEHHHUX PaIiOTpaccepiB, POJb METAHOBUX CTPYMHHHHX Ta30BHIAICHH i3 AHA YOpHOTO MOpA,
SIKICTD TITMOWHHUX BOJ, CIpKOBOAHEBOI 30HN YOpHOTO MOPSI.
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