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AHHOTauuA

PaccmarpuBatoTcsi MeToaruecKre BONPOCHI ONPEAETEHUS] U Pa3rPaHUYCHUS 30H BJIUSHUS aHTPONOTEHHBIX
HMCTOYHUKOB 3arpsizHeHus. [IpuBeneH npumep onpezesieHus 30Hbl BiIMsHUS 30700TBana Kypaxosckoit TOC
Ha BOJHYIO cpeny. IIpuMeHeHHWe aBTOPCKOW METOMWKH TMO3BOJIIIO pa3TPaHUYUTh 30HBI BIIHSHUS
30JI00TBAJIa M OdYara MHTCHCHBHOTO 3arps3HCHHS K CEBEpy OT HEro. DTO MO3BOJIIIO OTKAa3aTbCs OT
peanu3a JOPOTOCTOSIIEr0 MEPOIPUATHS M0 000pyIOBaHWI0 OETOHHOTO 3acCiiOHa Ha ITyTH JBHKCHHS
(GUITBTPALIMOHHOTO [TOTOKA OT 30JI00TBAJIA.

KiroueBrle c10Ba: HCTOYHUK 3arpsi3HEHHMS, 30HA BIMSHUSA, 30JI00TBAJI, TEOJIOTHYECKas cpera,
KOPPESIMOHHBIN aHAJIN3, TEOXUMUYECKHUM CTIEKTP.

B mpouecce npoBeaeHns paboT MO MOHMTOPWHTY WM IIPH OLEHKE BO3JAEHCTBUN KaKUX-JIHOO
HWCTOYHUKOB 3arpsi3HEHUs] TOYBO-TPYHTOB, IOBEPXHOCTHBIX M TOA3EMHBIX BOJ BCETAAa BO3HUKAET
HEOOXOJMMOCTh ONpEAETCHUS! TPAaHULbl Opeoia 3arps3HEHUS WM pPasTpaHUYCHHS 30HBI BIINSHUS
UCCIIElyeMbIX AaHTPOIOI€HHbIX OOBEKTOB. B OonblimHCTBE cilyyaeB [aHHas 3ajada pEIIaeTcs C
WCIOJIb30BAaHNEM METOAMK OIICHKH CTENEHH OMAaCHOCTH 3arpsA3HEHUS MOYBO-TPYHTOB, TOBEPXHOCTHBIX U
MOA3EMHBIX BOA. sl 3TOrO CTPOSATCS CreluajbHble MOHOKOMIIOHEHTHBIC HJIM IOJHMKOMIIOHEHTHbIE
KapThbl, Ha KOTOPBIX BBLAEIIIOTCS OPEOJIbl 3arpA3HEHMS M II0 MX BHEIIHEMY KOHTYpPY OTOMBAaeTcs 30Ha
BIIUSIHUSL, ONPEJENAIoTCS MacIuTadbl, JMHAMUKA 3arpsa3HeHHS M JENaloTCsi HEOOXOAMMBIE BBIBOMBI.
OnHako Ha MpakTHKE BO3HHKAIOT ropas3io Oonee CI0KHBIE CUTYallMH, KOTJa TaKUM CIHOCOOOM HENb3s
OIIpENENUTh aXke, CBA3aH JIM BBIACICHHBIA aHOMAJIBHBIN OPEos ¢ HICTOYHUKOM 3arpsizHeHus. Hanpumep,
ecny Oosbplias 4acTh AHOMA@IMI 3HAYMTENBHO CMEIIEHAa OTHOCHUTENIBHO HCTOYHMKA, WIM TEPPUTOPHS
MOJBEPKEHA 3arPsA3HEHUIO CO CTOPOHBI ABYX M 0o0Jjiee NCTOYHUKOB M OPEOJIbl HAKIIAABIBAIOTCS OJUH Ha
Ipyroi. B aTux ciyudasx ompeneneHue 30HBI BIUSHHA KOHKPETHOI'O MCTOYHHKA BECbMa 3aTPyAHEHO, a
€ClIM HE YCTAaHOBJIEH HMCTOYHHMK, TO HEJb3S ONPENEeNIUTh CTENEeHb M MAacIUTaObl 3arpsa3HEHUs] C €ro
CTOpOHBI. Bes olleHka mapaMeTpoB 3arpsA3HEHHUS MPU 3TOM CBOAWTCA K H3YUEHHUIO CYIIECTBYIOLIETO
COCTOSIHMS T0YB, IOBEPXHOCTHBIX M MOA3EMHBIX BOJ B IpEJieNiaX 30H BIMSIHUSA UCTOUHUKOB 3arpsi3HEHUS
0€e3 MPUBSI3KU aHOMAJIBHBIX OPEOJIOB K KOHKPETHOMY MCTOYHMKY, MJIM 3TA MPHUBSI3KA OCYILECTBISIETCS 110
KOCBEHHBIM  IpH3HaKaM (MPOCTPAHCTBEHHOW MPUYPOUEHHOCTH, MEXaHU3My IPEAINOoIaraeMoro
3arpsi3HEHMs, JAHIMA(THO-TECOXUMUYECKUM  yCIOBUsAM). HenocToBepHble CBEOEHHS O  CBS3H
YCTaHOBJICHHOTO Opeoja 3arps3HEHUs] ¢ KOHKPETHBIM HMCTOYHHMKOM, MOXKET NPHBECTH K pa3paboTke
HEHY KHBIX MEPOIPUSATHH IO JIMKBUAALUHN WIM MUHUMHU3AIUU BBISBJICHHOI'O HETaTHBHOI'O BO3JEHCTBUS.
310 Hea(h(HEKTHUBHO pacTpayeHHBIC CPEICTRA.

Bce BeIeckazaHHOE ONpenensieT aKTyalbHOCTh pPa3pabdOTKH M NPUMEHEHHS METOAUK,
CIIOCOOHBIX HA [JOCTOBEPHOM OCHOBE OOBEKTHBHO OIPENeNsATh M pPa3TpaHUYUBATH 30HBI BIIMSHUSA
HMCTOYHHUKOB 3arpsi3HEHUs Te0JIOTHYecKor cpenpl. BaxHeimas skojmormdeckast 3ajada 10 HACTOSILIETO
BpeMeHH He pemieHa. [103ToMy yTBEp)KOCHHBIX OOLIETIPHHATBIX METOJMYECKHX PEKOMEHAAINH 10
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OTIpEIETICHUIO M Pa3TPaHUYCHUI0 30H BIUSHUS HMCTOYHHKOB 3arpsa3HEHHWS Ha JaHHBI MOMEHT He
CYILIECTBYET.

[Ipennaraemast aBTOPOM METOJMKa OMPOOOBaHA MPH BBHIMOJHEHUH PA3IMYHBIX Pa0OT MO OLEHKE
BO3JIEMCTBUH W MOHHUTOPUHTY KOMIOHEHTOB I'C B 30Hax BIHUSHHS Pa3sHOOOPa3HBIX PETHOHAIBHBIX U
JIOKAJIbHBIX MCTOYHUKOB 3arpsi3HeHus (ApIMOBBIe BBIOpochl TOC, TOpoACKHe TEPPUTOPHUU, TEPPUKOHBI,
30JI00TBaJIbI, IOJUTOHBI IPOMBIIUIEHHBIX U OBITOBBIX OTXOJ0B, ITAMOHAKOMUTENH U T.1.). [IpakTHuecku
BO BCEX CIydYasX YIaBaJIOCh ONPEACITUTh W Pa3TPaHUYHUTH 30HBI BIMSHUS HCTOYHUKOB 3arpsA3HEHUS,
UACHTU(UIIIPOBATH MPOCTPAHCTBEHHO Pa300IIeHHBIE U YJalleHHbIE OT HICTOYHNKA aHOMAaJIbHBIE OPEOJTHI.

3amaya 1O OMNpeNeieHUI0O W Ppa3TPaHUYEeHUI0 30H BIUSHHUS aHTPONOIeHHBIX HCTOYHHKOB
3arpsisHeHHs: KOMITOHeHTOB ['C pelaeTcst Ha OCHOBE KapTHPOBAHHUS KOMIUIEKCHBIX OPEOJIOB 3arpsA3HEHUSI.
Ha mpakTuke OHM BBIOENSAIOTCS Pa3MUYHBIME Croco0aMu. /[ mMOYBO-TPYHTOB YCIIENIHO MPUMEHSETCS
cymmapsusie nokazatenu Zc u CIIK [1, 2], 1y BogHOM cpenbl MOXHO HCIONB30BaTh mokazatens CIIK
[3]. 3amauy o onmpeneNeHuIo AMULEHTPOB 3arpA3HEHN, U3YUYEHHUIO MTPOCTPAHCTBEHHON MPUYpPOUYEHHOCTH
Y KOHIICHTPAIIMOHHOH 30HATLHOCTH OHH PENIAI0T JOCTATOYHO YCIIEIIHO.

[Ipennaraemas MeToguka OazupyeTcsl HA 3aKOHOMEPHOCTH, MPOSBISEMONH B TOM, YTO JIIOOBIE
aHOMaJIbHBIE Opeoyibl, c(hOPMHUPOBAHHBIE MO ACHCTBHEM MPHUPOIHBIX HIM aHTPOMOTEHHBIX (aKTOPOB,
MMEIOT 3aKOHOMEPHOE BHYTPEHHEE CTPOCHHE, KOTOPOE 00sI13aHO BIIOJHE OIMpPE/IEIICHHOW HANPaBICHHOCTH
nporeccoB auddeperimanuy Bemectsa I'C, GopMupyonmx aHOMaJHH.

B3aumogeiicTBre NMPUPOAHBIX M aHTPOTIOTEHHBIX (PAKTOPOB OMNpenaessieT YCIOBUS MHUTPalUU U
JIOKaTM3alliil BPEIHBIX BemecTB B KommoHeHTax ['C, To ecTh ycinoBus (pOpMHPOBAHUS aHOMAIIBHBIX
OpeoJioB. 3aKOHOMEPHOCTH TIPOSIBICHHS OTHUX B3aWMOJICHCTBHI YCTaHABIWBAIOTCS TPH HW3yYEHUH
aHOMAaJIUH B BUJIE:

— BIIOJIHE ONpeneneHHoN nuddepeHnrany 3I€MEHTOB U BELIECTB BOKPYT HCTOYHUKA 3aTrPSI3HEHUS;

— TUIMMXYHOTO Habopa TJIaBHBIX, BTOPOCTETIEHHBIX, HHEPTHBIX U IEKOHIICHTPUPYIOIIUXCSI SJIEMEHTOB;

— OTpeNEeTeHHbIX MPOCTPAHCTBEHHBIX U BPEMEHHBIX COOTHOLIEHHH C MCTOYHHMKOM 3arpsA3HEHHUS B
COOTBETCTBMH C JAHAMAPTHO-T€OXUMHUECKIMHU YCIOBUSIMH;

— TUMTUYHOM KOHIIEHTPAIIMOHHON 30HAJIBHOCTH, YCTAaHABINBAEMOM KaK JJI1 MOHO3JEMEHTHBIX, TaK U
JUTS TTOJIMAIIEMEHTHBIX OPEOJIOB;

— ONpeAeTIeHHON acCOLMAaTUBHON 30HANBHOCTH, O0YCIOBIEHHON 3aKOHOMEpHOH auddepeHnuanuei
3JIEMEHTOB I10 OTHOLIEHUIO K HICTOYHHKY .

[IposiBiieHHOCTH BCEX ATUX NPU3HAKOB HEOOXOAMMO YUHUTHIBATh IPHU ONPENCICHUU I'PAaHHIl 30H
BJIMSIHUSL UICTOYHUKOB 3arpsi3HeHus. OHako Haubonee MHOOPMATUBHBIM ITPU3HAKOM B 3TOM OTHOIICHUH
SIBJIAETCS. XapaKTep acCOLMATHUBHON 30HAJIBHOCTH OPEOJIOB 3arpsizHeHus. OHa ompenensercs TeM, UTo B
LEHTPaJIbHBIX 30HAaX OPEOJIOB KOHLEHTPUPYETCS BIIOJIHE ONpeAesiCHHAs TPyIIa ITIaBHbIX 3JIEMEHTOB, a Ha
nepudepur UX KOHLEHTPALMU CHIDKAIOTCS, M HaONIONAeTCs pPOCT COAEPXKAHMH HE TUIHMYHBIX IS
SMUIIEHTPOB aHOMaNuil 3nMeMeHToB. Takum oOpa3oM, Ha0Op HHIMKATOPHBIX 3JEMEHTOB, WX
KOHIIEHTpAllMM OT IICHTPa aHOMAaJbHBIX OPEOJIOB K Mepruepuu 3aKOHOMEPHO MeHsoTcs. [lpuuem
OJMHAKOBBIE 3aKOHOMEPHOCTH IIOBEACHUS HJIEMEHTOB XapaKTEPHBI UL OJHOPOIHBIX MM I'€HETHYECKH
ONMM3KUX HCTOYHHMKOB 3arpsi3HEHHS M SBIAIOTCA CBOEOOPA3HBIM TMACIOPTOM, 0 KOTOPOMY MOKHO
UACHTHPHUIUPOBATh OOBEKTHl BO3JACHCTBUA. PazHOpoaHBIE, O XapakTepy MPOW3BOJICTBA WM OBITOBOI
JESITeNbHOCTH, HWCTOYHUKH Pa3IM4aloTCsl THUIIOM AacCOUMAaTHBHOW 30HambHOCTH. Ilostomy mms
uAeHTH(QUKAMM HMCTOYHWKA 3arpsi3HCHUS M ONpENeNCHHUs] 30HBl €r0 BIHMSHUS HEOOXOAMMO H3YYUTh
3aKOHOMEPHOCTU BHYTPEHHETO CTPOCHHSA aHOMAJIBHBIX OPEO0JIOB U ONPEAETIUTh XapaKTep acCOLMaTUBHON
30HAJIBHOCTH. {11 3TOr0 MpesiaraeTcs oCyIecTBUTh CIEAYIOUINE PACUeThl U HOCTPOCHUS:

1. ChopmupoBaTh BEIOOPKY U3 MPoO, B KOTOPBIX YCTAaHOBJIECH MAaKCUMAaJIbHBIM YPOBEHb 3arpsi3HEHHUS
MIPHU CYIIECTBYIOMIEH CTENEHN M3yYEeHHOCTH, HAIPUMED, BBIIIE YMEPEHHO-OTIACHOH CTEIeH! I
MOYB WJIM BBICOKOH ISl BOABI. HYKHMIA Tpeen ypoBHS 3arpsA3HEHNS YCTaHABIMBACTCS, UCXOIS U3
pe3yabTaTOB Hcclen0BaHUi. B BEIOOPKY TOJKHBI ONACTH MPOOBI, XapaKTEPU3YIOIINE SMULCHTPEI
3arpsi3HEHMS.

2. Paccunrtath K03(QOUITUEHTH KOPPEISIITUN MEXITY TSOXHUMHUYECKHUMH CIEKTpaMu MpoO BBHIOOPKH,
BBIPOKEHHBIMH 4epe3 KO3 PHUIUEHTHI KOHIIEHTPAIINH.

3. Beyienute TpoObI, MEXIy TEOXMMHUYECKHMMH CIIEKTpAaMH KOTOPBIX YCTAHOBJICHA 3HAYUMast
TIOJIOXKUTENbHASI KOPPEISAIIMOHHAS CBS3b C YPOBHEM nMOoCcTOBepHOCTH 0 > 0,05 m chopMupoBath u3
HUX OJTHOPOJIHYIO BBIOOPKY.
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4. Paccuurath cpenHue 3Ha4eHUS KOI(GGHUUINMEHTOB KOHLEHTPAIMU JIEMEHTOB U1 OXHOPOAHOH
BbIOOpKU. [lomyueHHble cpegHHMe 3HaueHHs OyAyT XapaKTepHU30BaTh CPEIHECTATUCTHYECKHUE
TEOXUMHYECKUE MapaMeTphbl SIHULIEHTPOB aHOMAIIBHBIX 30H M OyIyT OTpakaTh UX T€OXUMHUYECKHN
CIIEKTD.

5. Paccuurath K03(QQUIMEHTH KOPPEISIIMU MEXKIY IIOJNyYeHHBIMH CPEIHECTATHCTUUECKIMHU
TEOXUMHYECKUMH TapaMeTpaMu OJIUIECHTPOB AaHOMAIMM M TEOXUMHYECKHMH IapaMeTpamu
(kod(dunieHTaMl  KOHIIGHTPAIlUM  DIIEMEHTOB) BCEX OCTANBHBIX Tpo0, BKIOYAas TPOOEI
OJTHOPOIHON BEIOOPKH.

6. [Toryuennsie k03¢ duKeHTH Koppessinui (R) pamKupoBaTh 1Mo cuile M XapakTepy CBSI3H C yUETOM
KpUTHYEeCKUX 3HaueHuid R nmis ypoBHel nocroBepHoctu: o> 0,001; a>0,01; a>0,05; a>0,10.
IIpu sToM ms ymoOcTBa AOITyCKaeTCs pamKApPOBaHHE MPOO B COOTBETCTBUH C Tpamarmeit R: >
0,901; ot 0,801 1o 0,900; ot 0,701 10 0,800; ot 0,601 10 0,700 1 T.x1.

7. BplHecTH mONyYeHHblE 3Ha4YeHHS KOIDOUIMEHTOB KOppEISIUMM Ha KapTy M C Y4eTOM
[PEOBApUTEIbHON TPYNIUPOBKM Npo0 IO cuile H  XapakTepy CBA3M OTKapTUPOBATh
COOTBETCTBYIOIIHNE 30HBI OPEOJIa BIUSHUS.

8. Ilo xapakTepy ycTaHOBJIEHHON 30HAJIBHOCTH ONPEENIUTh TPAHUIIBl 30HBI BIUSHUS UCCIEAYEMOTrO
WCTOYHHUKA 3arpsI3HEHUS] U BBIACIUTH aHOMAJbHBIE MPOOBI, B KOTOPBIX OTMEYAETCS HETHIINYHBINA
JAHHOMY UCTOYHUKY 3arps3HEHMs CIEKTP (ACCOLMALUS) JIEMEHTOB.

Cy1ecTByeT HEKOTOpasi TPyAHOCTb HUCCIIEAOBAHUS OPEOJIOB 3arps3HEHUS B BOJHOH cpezae, YTo
00YCJIOBIEHO OTCYTCTBHEM HAJEKHO PACCUUTAHHBIX (POHOBBIX KOHIEHTpALMi NMpuUpoAHBIX Box [4]. B
9TOM CBSI3M pacueThl Ha OCHOBE KOA((OUIMEHTOB KOHICHTpPAIlMM B JAHHOM CJy4ae HE BO3MOXKHBI.
[losToMy mnpm ompeneneHHHM 30H BIMSHUS Ha IOA3EMHBIE W ITOBEPXHOCTHBIE BOIBI OITYyCKAETCS
UCTIOJb30BaHNE KOHIIEHTPAIMi IMPH YCIOBHH, YTO B pacdeThl BOBJEKAIOTCS JIMIIb MHKPOAJIEMEHTHI,
KOHIIEHTPAIMs KOTOPHIX B €CTECTBEHHBIX YCIOBHAX He TpeBhimaet 10 Mr/mv’.

Taxoro poja uccienoBaHusi HEOOXOIUMBI U Hanbosiee 3PGEKTUBHBI B CIOKHBIX SKOJIOTHUECKUX
CUTyauusxX, KOra Ha OJHON TEPPUTOPUHU COCPEAOTOYEHBI Oojiee OJHOrO MCTOYHHMKA BO3IAECHCTBHUS M UX
30HBI BIUSHUS CONPSKEHBI B IPOCTPAHCTBE.

Haunbonee sipkuM TpuMepoM IMOJOOHOTO POJa MOXKET CIYXKHTh TEPPUTOPHS 30HBI BIUSHUS
3000TBaa Kypaxosckoit TOC B Oanke Cyxasi, KOTOPBI pacnojaraeTcsi Ha pacCTOSHUHA 6 KM K IOTy OT
npomruiomanku Kypaxosckoit TOC. B uiane 30100TBai uMeeT GopMy MPSIMOYTOJIBHHUKA, BBITSIHYTOTO
Baoib Oanku Cyxas ¢ BOCTOKa Ha 3amaf, U IPUMBIKAeT K €€ IpaBoMy CKIOHY. OH CIyXuT Ajs
pasMelleHrsl 30J0LIIaKoB, 00pa3ylolMXcs ITpH CXKUraHuu yriast B kornax Kypaxosckoit TOC.
3oomuIakoBas IMyJsblia IMOAAETCS HA 30JI00TBAJ IO CHCTEME THApo3ooynaneHus. OCBETICHHas BOJa
IOpEeHUpYEeTCsl B CIIEUUaTbHO OOOpYNOBAaHHBIA K 3amaay OT 30JI00TBajia MPYA W HACOCHOW cTaHUIMEH
BO3BpamaeTcss Ha npommuomaaxy TOC 11 MOBTOPHOTO IMKIA THUAPO3OJOYAANEHHS. 30JIOIIIAKU
MIPAaKTUYECKH 110 BCEH MJIOMIAaN 0TBaIa OOBOJHEHBI.

banka Cyxas He UMeeT NMOCTOSHHOTO BOJOTOKA BHIIIE 30JI00TBajIa K BOCTOKY OT Hero. I myOuHa
3aJieTaHysl TPYHTOBBIX BOA B 3TOM YacTW JHMINA OAlKW B JIETHIOIO MEXeHb coctaBiseT Oomee 10 M. K
3amajy OT 30J00TBalia 3a CuUeT (DUIBTPALMOHHBIX MOTEPb C €ro CTOPOHBI M CO CTOPOHBI TpyJa
OCBETJICHHOH BOJBI CYIIECTBYET MOCTOSHHBIN BOMOTOK, BHamaromwii B p. Cyxue Sasl Ha pacCTOSHHUH
OKOJIO 7 KM 00BEKTa UCCIIEIOBAHUSI.

JlnutenbHas SKCIUTyaTallMs 30JI00TBaJla, €ro IOCTOSIHHOE HapallUBaHHE BBEPX IPHUBEIH K
(hOopMHUPOBAHUIO JIOKAJIBHO MPOSIBICHHOTO KYIIOJIa paCTeKaHUsl TEXHOTeHHBIX BoA. Ilpu 3ToM cymecTByer
oO1iee HalpaBlieHHE JBMXKEHUS TOJ3EMHBIX BOJ C IO0Ta TEPPUTOPUU K 30JI00TBATy U Jajiee OT HEro Ha
ceBep Kk KypaxoBckoMy BomoxpaHwiuiny W p. Bomdbs. Y3Ko#l MOJ0COW (GUIBTPAIMOHHBIN MOTOK CO
CTOPOHBI 30JI00TBaJIa HAMpaBJIeH K 3anagy oT Hero BAoub O0anku Cyxas. B 30He BIUSHUH 30100TBaa IS
KOHTPOJISI THAPOJAWHAMHYECKOTO W THIPOXUMHUYECKOTO peXuMa Tom3eMHBIX Box B 2003 r. Obura
o0opyZoBaHa JIOKaJlbHas CeTh HaOMIONATeNbHBIX CKBaKMH.  BOKpYr 305100TBajia PacloJIOKEHBI
CEeNbX03yroJus, B IpelesaX KOTOPhIX AKTUBHO BEAYTCS OPOCHUTEIbHBIE M arpOXMMHUYECKHE paboThI.
MOHUTOPUHT HETAaTHBHOTO BIMSHUS 3TOH IESTEIbHOCTU HE OCYILECTBISIETCS.

Ha mpotsbkenun Bcero mnepuona peryssipHbIX HaOmroaeHui, HauuHas ¢ 2003 1., B 30HE BIUSHUS
3oimooTBasia B 200 M K ceBepy OT HEro B HaOMIOOATEIbHOM CKBAXMHE 3 IOCTOSIHHO OTMEYanoch
Ype3BBIYaHO-BBICOKOE 3arpsA3HEHHE BOJ, PaclpoCTpaHIeMOe B CEBEPHOM HAINpaBICHWH Ha PAacCTOSHHE
Oosee 1,5 kM. Bce 310 Bpems B KauecTBEe €IMHCTBEHHOTO HCTOYHHUKA 3arpsA3HEHHS IOA3EMHBIX BOJ
paccmatpuBaiics 30100TBan Kypaxosckoit TOC. I1oaToMy U1 MCKIIOUEHUS €ro BIUAHUSA HAa TPYHTOBBIE
BOABl IPWIETAIOUIMX CEJIbXO3YyroJui Ipearnojarajach B KadecTBe HaubOomnee 3((PEKTUBHOTO
MEpOTIPHUATUSL OpTaHU3alKs OETOHHOTO 3aciioHa Ha NYTH (QWIBTPALHMOHHOTO IOTOKAa CO CTOPOHBI
30JI00TBajia MO THUIY CTEeHBI B TpyHTe. [IpenBapurenbHas CTOMMOCTh JAHHBIX pabOT OIEHHBAJIACh B
JECATKU MJIH. TPH.
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PazoOpatecst B cyliecTByromeld CHUTyallil TIO3BOJIWIIM JI€TAJbHBIC CIICHUATU3UPOBAHHBIC
HCCNIeTOBaHus, TpoBefacHHbIe JieToM 2009 T., Ha OCHOBE TOCTPOCHHUS MOJEIH aCCOIMATHBHOM
THIPOTEOXMMUYECKOH 30HaJIbHOCTH TTOA3EMHBIX BOJI.

B pesynpTaTe M3bICKaHUN OBIIO YCTAHOBJICHO, YTO IICHCTOIICHOBBIM M HEOTCHOBBIN TOPHU30HTHI
MOJ3EMHBIX BOJ UMEIOT MEXIy COOO0H MpAMYIO THAPABINYECKYIO CBS3b, MOJIHUTHIBAIOTCS 33 CUET BOJ
TEXHOTEHHOTO TOPWU30HTAa 30JI00TBaNla, U WX TEPBUYHBIA COCTaB HE BIMSAET Ha C(HOPMHPOBABIIYIOCS
AHTPOTIOTCHHYIO THAPOTCOXUMHUYCCKYHO 30HATBHOCTb.

B nmpenmemax wuccienyeMod  TEppPUTOPHHM  OTYETIIMBO — BBINENSCTCS OYar —3arpsi3HEHH,
PAacIONONKEHHBI K ceBepy OT 3oy00TBana (puc. 1). 31ech yCTaHABIUBACTCS BBHICOKAS MHHEPATHA3AIUSL
(6omee 20 r/aM’) M XIOPHAHO-HATPHEBbI COCTAB BOJ, KHMCIas peakiust BoaHo# cpemsl ¢ pH 4,1. B
SMUIICHTPE 3arps3HEHHs YyCTaHOBIeHO mpepblmeHune [1JIK s skenesa, mapraHia, HUKENs, BaHAIWA,
KaJIMus, PTYTH U JPYTUX KOMIIOHCHTOB. B CTOpPOHBI OT 3MHIIEHTpa MPOUCXOIUT 3aKOHOMEpHAs CMEHa
THJIPOXUMHUYECKOTO COCTaBa BOJ| Yepe3 CyIb(PaTHO-XJIOPUIHBIA, XJIOPUIHO-CYIb(ATHBIN K cylbhaTHOMY
U TUAPOKapOOHATHO-Cyib(paTHOMy. [lo Mepe ynmaneHus OT SIHUIEHTPa BO3PACTaeT pPOJIb KaJbIU,
HaONIO/IaeTCsl CHIDKCHUE YPOBHS MHHEpAIM3allil W OOIIEro 3arps3HEHHs, BOIBI MPUOOPETAroT
HeliTpanpHyto peaknuto (pH oxono 7,5).
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Puc. 1. KapTa rugpoxuMudeckoi 30HATFHOCTH paiioHa 3omooTBana Kypaxosckoit TOC B 6. Cyxas

B 10 xe Bpems 301bHBIE BOIBI (PHIBTPAIMOHHOTO IIOTOKA CO CTOPOHBI 30JI00TBajla MMEKOT
OTHOCHTEIBHO HHU3KYI0 MHHEPATH3AMI0 10 4 I/IM°, COOTBETCTBYIOIIYIO (POHOBOMY COCTaBY
KypaxoBckoro BOJOXpaHWIWING, CYJIb(paTHBIH, KaabI[MEBO-HATPUECBBIA COCTAaB U CIA0OIIEIOYHYIO
peakmuro (pH 8-8,5). Kymonm pacrexkaHusi TEeXHOTEHHBIX BOJ B CEBEPHOM HAIMPAaBICHUW TO3BOJIII
OTCJIeINTh U3MEHEHHE UX COCTaBa MO Mepe MPUOMMKEeHNs (PUIBTPAIMOHHOTO IIOTOKA K YCTaHOBIEHHOMY
ouary 3arpsi3HeHHs. BbUTH BBIJCIICHBI BOJBI IPOMEKYTOYHOTO COCTaBa M YCTAHOBJICHO HAJOXEeHHE OoJiee
YHCTHIX TEXHOTCHHBIX (MIIBTPAIIMOHHBIX BOJ[ 30JI00TBajia Ha OYar 3arps3HEHHs. YKe Ha 3TOM 3Tare
WCCIIEZIOBaHUS OBUIO YCTAaHOBJIEHO OTCYTCTBHE CBSI3M 30JBHBIX BOJ| 30JI00TBAJIa M XJIOPHUIHO-HATPUEBBIX
BOJ oOdYara 3arpsS3HEHHS, YTO JaBajJO0 OCHOBAHHE OTKAa3aThCS OT TMPOCKTUPOBAHUS M CTPOUTEIHCTBA
OETOHHOTO 3aCIIOHA.

OKOHUYATENNFHO 30HA BIMSHUS 30JI00TBajia ObUTa OmpeselieHa W OTHeNIeHA OT HHTEHCHBHOTO
opeojia 3arpsi3HEHHsI B TpoOIlecce HM3yYeHHs acCONMATUBHOW THIAPOTEOXWMHYECKONW 30HAIBHOCTH Ha
OCHOBE KOPPEJSIMOHHOTO aHanu3a (Tadm. 1).
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Juia yrpomieHns cXeMbl pacueToB KOPPENIANMOHHBIN aHanmu3 OB OCYHIECTBIIEH OTHOCHUTEIHHO
JIBYX OUYEBHIHBIX 30H BJIMSHHUS — 30JI00TBaJla M oOdYara 3arpsi3HeHuss K ceBepy oT Hero. Opeon
pacmpocTpaHeHus 30JbHBIX BOJ[ KOHTPOIUpPYETCs Mpoboit 3, oToOpaHHOW M3 Yalld 30JI00TBaja, a o4ar
3arpsi3HEHUS TIPOOOW W3 HAOIOMATeThHOW CKBaXKHHBI 3. KOppemsmuoHHBINM aHaau3 TO3BOJISAET
CONMOCTaBUTh I'€COXMUMUUYCCKUC CIIEKTPBI MHUKPO3JIEMCHTOB B np06ax, OTO6paHHBIX B HCHOCpG}lCTBCHHOﬁ
30HE BJIMSHUS 30JI00TBAja M OIICHUTh WX M3MCHEHUS M0 MEPE MPOJIBUKCHHS (PHIBTPAIMOHHOTO MTOTOKA B

CTOPOHEI OT Hero (puc. 2).
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Puc. 2. Kapta MUKPO3JIEMEHTHOM acCOLIMATUBHON 30HAJILHOCTH BOJ B CBSI3U C 30JI00TBAJIOM HA OCHOBE
KOPpEIAIIHOHHOTO aHamm3a. [ panndnble 3HaYeHns Koddduimenta koppensunu (R) mo ypoBHSM 3HAUNMOCTH 0 IS
n=16: R a:0,10:0,400; R u=0,05:03468; R u=0,01:0:589; R u:0,001:03708

KapTtupoBanue opeosia accolMaTUBHON T€OXHMMUYECKON 30HAJBLHOCTH IO3BOJIMJIO YCTaHOBUTH
3aKOHOMEpHOE W3MEHEHHE CIIeKTpa DJIIEMEHTOB [0 Mepe YAaJeHHus OT 30JI00TBaia. B
THIPOTEOJIOTHUECKUX CKBakMHaX ['c-2 u ['c-3, mpoOypeHHBIX K CEeBepy M K IOTY OT 30J00TBala,
COOTBETCTBEHHO, Ha IPENIojlaraéMoi TpaHWIE KyToJa pPacTeKaHWs 30JbHBIX BOJ, YCTaHABIMBAETCS
BBICOKAas KOppeIAnrOHHAA CBA3b MCEKAY I'€COXUMHNYCCKHUMU CIICKTpaMHW MUKPOIJICMEHTOB I'PYHTOBBIX H
30J1pHBIX BOA. OJHAKO cuia CBS3U 37I€Ch YK€ CYIIECTBEHHO CHUXkaercs W B ['c-3 He gocTuraer
TPaHUYHOTO 3HAYCHUS IS YpOBHA goctoepHocTH 0,05.

B mpo6ax, ymajgeHHBIX OT OopTa 30J100TBajia Ha paccTrossHue Oosee 200M 3HAYMMBIX CBS3EH C
30JIbHBIMH BOJIaMU HE OTMe4aeTcs. BMecTe ¢ 3TUM B HUX YCTaHABJIMBAETCS BBICOKAS KOPPEISIIUOHHAS
CBSI3b C TEOXHMHUYECKHM CIIEKTPOM OYara 3arpsi3HeHHs], paclojI0KEHHOTO K ceBepy OT OopTa 30J100TBaja
(tabm. 1). Bce »atu 1poOBI  0oTOOpaHBI W3 CKBOXWH PACIOJIOKEHHBIX IPAKTUYECKA Ha
CEJIBbCKOXO03IHCTBEHHBIX TOIAX. HO3TOMy OBLIT CACJIaH BBIBOA O CBA3U O4dara 3arps3HCHUs 'PYHTOBBIX BOJ
U opeosa, CPOPMHUPOBAHHOTO BOKPYT HETO, C MPUMEHCHHEM Ha IOJIAX XUMHKATOB, HMEIOIIUX BITOJIHE
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OIpeleNieHHbIE (DU3MKO-XMMUYECKNE II0KA3aTeNd M TIEOXUMHUYECKHH CIEKTp, XapaKTepu3yloIuiics
BBICOKHMHU KOHIIEHTPALMSAMHU XJOPHIOB, HaTpUid W MHKpPOAJIEMEHTOB. B ckBaxkuHe 3 OTMeuaroTcs
AHOMAJIbHO BBICOKHE KOHIIEHTPALUHU MPAKTUYECKH IS BCEX MTPOAHAIN3UPOBAHHBIX MUKPOIIEMEHTOB.

B pesynpraTe NpOBENEHHBIX pPacdeTOB M IOCTPOCHMs KapThl acCCOLMATUBHOW 30HAJIBHOCTH
OJIHO3HAYHO JIOKA3BIBAETCSl Pa3HOPOJHOCTh JAaHHBIX BOJ IO AaCCOLMAIMM MHKPOIJIEMEHTOB, UTO
COBMECTHO C APYTMMH XapaKT€pPUCTUKaMHU THMAPOTE€OXMMHUYECKON 30HAJIBHOCTH IMO3BOJMIIO ONPEIETUTh
OTCYTCTBHE CBSI3M O4yara MHTEHCHUBHOI'O 3arps3HEHHs ¢ 3o0i100TBanoM. Ha ¢oHe Box mpmieraromei K
30J100TBAITy TEPPUTOPUH CENBXO3YTOAUI KOPPEIINOHHBIM aHAJIN30M OTUETINBO yCTaHABIMBAETCS 30HA
ero BiausHMiA. OHa HauOoyiee TPOsBIEHA B Tpefenax KyIrojia pacTeKaHus 30JbHBIX BOJ,
pacnpoctpansiercss Ha pacctosiHue 10 100-200 m ot Gopra 30m00TBana. JIHUIIs BOOIE pydbs OTMEYAeTCs
JIOKAJIbHOE paclIMpeHre 30HbI BIUSHUSA Ha paccTosiHue 10 S00 M.

I'pyHTOBBIE BOABI B IIpeAenax TEPPUTOPUN  CEJIBXO3YTOAMM HE3aBUCUMO OT YpPOBHS
MUHEpalu3alud W OOINEro 3arpsA3HeHHS HMEIOT ONM3KHK MHKpPOIJIEMEHTHBIH cocTaB. Brimemsemas
accoluanysl MHKpPOIJIEMEHTOB, THUIHWYHBIX JUISI SHUIEHTPA, pPAacIpOCTpaHEHbl Ha 3HAYUTEIbHBIX
rwiomazsax. CToib UHTEHCUBHOE U JOCTATOYHO OJHOTHUITHOE MO FEOXMMHUYECKOMY CHEKTpY 3arpsi3HeHHe
MOJKET OBITH 00YCIOBIIEHO 00pabOTKOI MaxOTHBIX 3eMellb XUMHUKaTaMH. OQyar 3arps3HeHHs K CEBEpPY OT
30J100TBajla CBSI3aH C YYacCTKOM IPUTOTOBICHMS XUMHUYECKHX MpENapaToB K HCIOJIb30BaHHIO. B
HacTosiee BpeMs OH He JICHCTBYeT, OCTaluCh IOJdypaspyLICHHble coopyxeHus. OmHako
c(OpPMHUPOBAHHBIN COJIEBON OPEOJT B IPYHTaX 30HBI a3pallii B BOJOBMELIAIONINX TOPOAaX, HACHIIIIEHHBIH
Makpo- ¥ MHUKPO3JIIEMEHTaMH COXPaHsSET CBOE BIHAHUE, KOTOPOE PACHPOCTPAHWIOCH IO HAMPABICHUIO
MTOJI36MHOT0 NOTOKA HA HECKOJIBKO KM Ha CEBEP.

IIpoBenenHble MccnenoBaHUS yOeAUTENbHO JOKa3ald OTCYTCTBHE CBA3HM OdYara 3arps3HEHHS C
nesTenpbHOCThI0  30700TBaa  KypaxoBckoit TOC, uTO MO3BONMIO OTKa3aTbcd OT pealu3aluu
JOPOTOCTOSIIIETO M B JAHHOM CITy4dae JIMIIHETO IPUPOJOOXPAHHOIO MEPOTIPUATHS.
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AHoTauis Abstract

PosrmsmaroTeca METONUYHI TUTAHHS BU3HAYEHHS 1 We consider the methodological issues of
PO3MEXYBaHHS 30H BIUIUBY aHTPOIOT€HHUX JHKEPE definition and delimitation of areas of influence
3a0pynuenHs. HaBeneHo npukiag BUSHAYESHHS 30HU of anthropogenic sources of pollution. An
BIUIMBY 30J0BiaBainy Kypaxiscekoi TEC Ha Bogne example of determining the zone of influence of
cepenoBuIlle. 3aCTOCYBaHHS aBTOPCHKOT METOAMKHU ash dump Kurakhovskaya TPP in the aquatic
JIO3BOJTUIIO PO3MEXKYBATH 30HH BIUIMBY 30JI0BiABaNY i environment. Application authoring techniques
opeoJia IHTEHCHBHOTO 3a0py/IHEHHS Ha IiBHIY Bij allowed to distinguish zones of influence of ash
HBOTO. Lle 103BONMMIIO BiAMOBUTHCS Bif pearizaril dump and the focus of intense pollution to the
JIOPOTOTO 3aX0/y 3 00JaTHAHHS OCTOHHOTO 3aCIIOHY north of it. This has allowed to abandon the costly
Ha NULIXY PyXy QUIbTpaniiHOTO MOTOKY BiJ equipment concrete shields in the path of seepage
30JI0BiIBAITY. flow from the ash dump.

Kitro4oBi ciioBa: mpkepesio 3a0pyIHEHHS, 30Ha Keywords: pollution source, the zone of

BIUIHMBY, 30JI0BiIBaJI, TCOJIOTTYHE CEPEIOBHUIIIE, influence, ash dump, the geological environment,
KOPEJLIIHHUHN aHaITi3, TeOXIMIYHUAN CIIEKTP correlation analysis, geochemical spectrum.
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