
oT3hrB oouquAJrbHor o ofrfroHEHTA
Ha Ancceprallr{oHuoe rlccJleAoBaHr.re Turrosogu XalcuvraVliparrrMa Ha reMy:
<<Po.ns xI'IMrIqecKLIx [poqeccoB B Mrrrpaqurr paArroHynJrrrAoB u rfl)KeJrbrx
MeraJrJroB B sKocucreMax (n yc.nonuqx TaArrrrKucraHa)>>o upe4craBJreHHofi na
COIICKAHI{E Y'TEHOfi CTEIIEHII AOKTOPA TEXHUIIECKUX HAYK IIO
creqr{aJrbHocrffM: 02.00.00 - Xnruuq (02.00.01 - HeopraHnqecKafl xuuua) u
03.02.08 - 3rco"norun (rexHrrqecKue Hayrcu). - ropoA [yuraH6e r202s.-375 crp.

1. coornercrBrre reMbr Ancceprarlurr [ac[opry Hayuuofi

c[eqr{aJrbHocrrr. [uccepraqux TullosoArr x.u. coorBercrByer

coorBercrByrcIql'IM rIyHKraM racroproB crrerlr4anbsocrefi 02.00.00 Xuwrux

(02.00.01 - HeopraHl4rlecKat xurvrux) v 03.02.08 3xorora-f, (rexHu.recKne

Hayrz).

2. AxryaJrbHocrb rlccJreAoBannfl. Ha reppuropvkr ceBepa Ta4xuxacraHa B

nropofi rIoJIoBIlHe XX sexa BeJIacb 4o6rrva r4 nepepa6orxa ypaHoBbrx pyA Ha rpex
TeppI4TopI4aJIbHbIX lnoualKax: ropoAoe Eycrou, ZcrurloJr rr iloceJrxa A4pacvran.

B pe3ynbraTe nporl3BoAcrseHnofi Ae.srerbHocTr4 Ha yKa3aHHbrx o6rerrax
HaKoIIJIeHo oonee Aecf,TKH MHJIJIIIoHoB ToHH pa.qI4oaKTuBHbrx orxoAoB LI orB€uIoB

cla6oar<rusHoft rropo.qbl, cocpeAoroqeHHbrx B xBocroxp alLrlruurax v orBiurax.

oHra npeAcraBJrrror pe€LnbHyro oracHocrb Ha oKpyxarorqyrc cpeAy,

Bhlpa)Kaloqyrcct B 3afp.s3HeHur4 noA3eMHbrx BoA, BO3AyTXHO|O 6acceftna vr

rroqBeHHo-pacTr{TenbHofo rroKpoBa.

Pa6ora Turroso.qu X.IrI. rrocBtlrleHa raccneAoBaHr4ro o4nofi r43 aKTyarJrbHbrx

npo6lervr xuvrraqecr<ofi MI4IpaIII4I/I paALIoHyKnr4AoB u rr)KeJrhrx MeraJrJroB B

sKocr4creMe Ha reppuTopr4r4 TaANuxraeraHa. pea6utmrarJufl reppraropzfi

no.qBeprlrrvrxafl no:4eficrnuro ypaHo4o6brBaroulux reppuropufi, rpeAcraBJrrer

co6ofi cnoxHylo rexHllqecKyro 3aAarry, Ao Hacro.flrrlero BpeMeHr{ Bce e111e He

I4Meloqyrc oKoHr{areJlbHoro perxeHH.rr. I'tts perxeHHr srofi npo6leurr
Heo6xo4uua pa:pa6orxa h peanv3arJ:afl KoMrrJreKca ueponpraxrvfi ro
pea'utturarJr4u reppI4Topraft o6renroB ypaHoBbrx npe.{[pr4fltuit. fitx BbrrroJrHeHr4.rr

LImKeHepHbIX ragrrcr<anrafi kr paAI,IaIIlIoHHo-sKoJIorHrrecKZe r4ccJre.uoBareJrbcKze



paoorbl, cneAyer npoBecrl{ a[atrkr3 colll4€LrrbHbrx ac[eKToB IIpOXI4BaHI4'

Hac eJr eHr4 fl vr rrpr4p olHbrx ycn o Br{fi TeppHropnfi .

3. Crenens nayunofi HoBbI3Hbr pe3yJrbraroB Ancceprarlnrr tr

tIoJIOlKeHUfl , BbIHOCI{MbIe Ha 3aIIIIITV.

Hayvuax HoBLI3Ha Lr npaKTutlecKaf, 3HarruMocrb,qr{cceprar\uu o6ocgonaHrr

ro pe3ynbraraM uccneAoBaHufl npoqeccoB xraMu.recxofi Mralpaqr{r4

paAI'IOHyKnI{AOB I4 HOHOB Tf)KeJIbrX MeraJrJIoB B 3KOCr4CTeMe An,I MOHr{TOpr4HfOBbIX

o6rexron. llolyvena AocroBepHa.s znQopuaqur o cTeneHr4,xl{Ml{qecKofo

3arps3HeHllfl yqacrKoB no.{err n paarLrreJrbHocrr4 B pafioHe xBocroxpaHgnr4rrl

paAI4oaKTI'IBHbIX orxoAoB. Bulz onpeleneHbl [epeqHr4 ocHoBHbrx 3arpr3Hrrorqqx

XI4MHTIeCKLIX 3JIeMeHTOB B npupotrHbrx BoAax H prx floBeleHr{e. }lccreloeaH
rpoqecc az@$y:zra paAoHa B HeCKOJrbKr4X rrpr{Mepax c pa3nvrqHbrM

rpaHyJIoMerpI{lIecKI4M cocraBoM c r4crrorlb3oBaHr4eM uefirpa-rrruofi rorrBbr.

Paspa6oraHu KoHUenryaJrbHbre ocHoBbr MoAenr4 v npeAnoxeHbr cuoco6tr

6esonacHof o ynp aBJIeHIz-s p aAI4oaKTr4BHbrMr4 orxoAaMr,r ypaHoBoro npor43BoAcrBa

Ha reppr4T opvu TaAxr,rrucraHa.

4. Crenenr [3yqeHHocru HayuHofi TeMbr. Brr6paHHax HayqHar reMa

AOCTaTOqHO OCBerrIeHbr B pa6orax :apy6eNHux v orerrecrBeHHbrx yrreHHbrx.

O4Haro, H3yrreHHble npo6nenau He [onHocrbro 3arparuBaror cneqraszqecK4e

Bonpocbl TexHofeHHbIX paAI{OaKTI4BHbrX apeanoB, cB-rI3aHHbIe C Aef,TeJrbHocrbro

ypaHoBoro [pol'l3BoAcrBa u pealusaqnefi ynpaBneHl{r palraogKorornr{ecKoro

MoHI4TopI4Hra Ha reppI4TopI4I4 Ta4NuxzcraHa. llpone4euHar r4ccneAoB aHLlfl

npo6enu B 3ToM

5. O6reu

HanpaBJreHZH.

rr cTpyKTypa ArrccepTarluu.

aBTopa rl4ccepralrr{I4 3arparl{Baer I4MeHHo gra aclreKrtr npo6leMbr H BocloJlHrer

,{ucceprallkIoHHat pa6ora I43JIoxeHa sa 370 crpaHrarlax KoMrrbrorepHoro

HaOOpa, cOCTOIIT H3 BBeIeHvlfr' ceM.PI rJIaB 14 rIpI4no)KeHI4s, BKJIIOqaeT 84 p2CynrOn,

85 ra6nuq, 457 HcrorrHr4KoB rrcrroJrb3oBaHHofi nureparypbr.



Bo sseAeHvrvr Ha ocHoBaHHI{ aKTyaJrbHocrr4 ert6paHHofi relrlr, olpeAeneHbr

IreJIb, 3al.artr4, o6rercr z npeAMer r4ccJleAoBaHvrfl., HayqHar HoBbr3Ha, npaKTzqecKat

3Haqr,rMocTb uonyqeHHblx pe3ynbTaToB.

B rJIaBe 1 npe4craBJleH o6sop nr.rreparypHbrx AaHHbrx <<Oco6ennocrra

nporeKaHlle xI4MI4rIecKHX npoueccoe ra $oplrzpoBaHr4e apeanoB palr4oaKTr4BHoro

3arpfl3HeHrr.f, B gKocl4creMe)>, TeoperuqecKrz o6ocHoeaH nporeKanprfl. xr4Mr4r{ecKrax

npoueccoB B gKocl4creMe. B qacrHocru rroKa3aHbr HoHHoo6uenue nepexoAbr

T.fl)KeJIbIX MeTaJIJTOB B Cr4CTeMaX (frOrrBa-BOAa) 14 ((BO.4a - AOHHbIe OTJrO)KeIJVtg>>)

Qar<roprr BJII4flroIrII4e ua Sopubr HaxoxAeHufl npr4porHbrx paAr4oHyKJrr4roB B BoAe,

a TaKXe oIIeHeHbI COBpeMeIfHbIe [pr4Hr{r4nbr onpeAeneHafl fpaHr4u TexHofeHHbrx

6 no reoxnMnrr e c Kr4x repp I{Top ufi ga f e oxr'r MHrr e cKr4x o 6r e rrax.

B rrraee 2 paccvtorpeHa MeroAI{Ka rrpoBeAeHvrfl vrccre4oeauufi ra o[LrcaHbr

xIaMIzqeCKI4e MeTO.qbI I4CCneAOBaHI4.rr lr4fpAr\Vv HeopfaHr,rlrecKr,rx coeAr,rHeHuit s

SKOCnCTeMe, BKJTIOTIaf, OnpeAeneHl4e KaTI4oHoB MeTaJIJIOB I4 aHI,IOHOB B pacTeE?rflX

I4 rorlBe. llx eurBJIeHHfl 6Noreuurrx MeraJrJroB 3arpf,3Hurelefi B JraHArua$rHo-

reoxl4Ml{rrecKrrx yqacrKax 6ur I4cnoJrb3oBaH 6rEoreoxraMz.recKHfi MeroA.

Bu6paHuble MeroAr{KrI rio3Bolrr4lru npoBecrr.r rr.rApoxr,rMr4rrecKne r,rccJreAoBaHrre B

BOIHbIX o6ler<rax E.faSypoBcKoro pafioHa 14 onpelenrzrb $zsnuecxze vr

xI4MI4rIecKI,Ie [apaMeTpbl eo4 p.CrtpAapbl4 r4 npr4neranulr4e K Hr.rM Teppi4Topr4r4.

B uaee 3 npe4craBJleHbl pe3ynbrarbr r{ccJreAoBaHrz.f, 3arpr3HeHr{q noqBbr r4

pacreuufi n1luzu xBocroxpaHLrrLruJ, BKrroqar Merotrbr tr3MepeHr{rr

paAI4oHyKJIIaAoB 14 coAepx aHVfl p aAoHa. B Ka.recrse 6lrorofr{rrecKoro rzHAr4Karopa

3afp.fl3HeHl4q I4CIOJIb3OBAHa rIOJrbrHb, r43r{eHa noABrr}KHocTb i,loHoB ypaHa B

fIorIBe, a rarcKe 3afpt3HeHl4f IIOqB Ha pa3nl4rrHblx nepLIOAaX CyUIeCTBOBaHUfl

xBocToxpaHvrlrurrJ paAHoaKTHBHbrX OTXOIOB, Mrrrpaur{r4 paA?roHyKnrrAoB u

T-'DKeJIbIX MeTaJIJIOB B CI4CTeMe ((XBOCTOXpaHI4nHrrIa-nor{Ba-pacTeHure) vr

6oreoxul,tnqecKne [ccJIeAoB ankrfl TexHofeHHrrx o6reKToB Ta4xzrucraHa.

B rJIaBe 4 npune4eHrt I4ccneAoBaHufl 3afp-s3HeHr4fl noBepxHocrHblx v

noA3eMHbIX BOA BOKpyf XBOCTOXpaHr4JrHrJl, a TaKXe KarrecTBa pOAHHKOBbTX BOA r4

BOAbr peKH cup4apru, a raK)Ke Merotrr4Ka or6opa npo6 BoA u MeroAbr



I4CCJIeAOBAHLTfl AI{HaMI{KI4 3arp'r3HeHnfl, noBepxHocTHbrx r4 noA3eMHbrx BoA BoKpyf

[urrr,rafi cKoro xB o croxp aHunvrrJJa r4 xBo croxp aHrznnrrl r. Zcrurrora.

B HraBe 5 HccJIeAoBaHbI coAepxaHr4-s paAoHa B pa3nr4qHbrx cpeAax,

pa4LraIJvroHHat cLrTyarJnfl Ha reppr4Topr4H xBocToxpaHr,rnHrua u Borrpocbr

sKororl4r{ecrofi 6esouacnocrl4. Pa4ononrrfr MoHHTopr4Hr npoBoAr4ncr c

IIpI4MeHeHI4eM' KaK HHTefpaJIbHOfO' TaK I4 MTHOBeHHOfO MeTOAa LI3MepeHpIfl, C

npr4MeHeHr4eM ycraHoBneHHbrx 265 TpeKoBbrx AereKTopoB, B pafioHe

,{rzruafi crcoro xBocroxpaHr{nu xJa u no c. f a^:Neu.

B rrtase 6 paccvrorpeHbl MoAenr4poBaHue paAoHa u Qznrrp uot Bo.qbr B

xBocroxpaHI4JIHIrIe, a raKxe MoAenr4poBaHne pacnpocrpaBe[vrfl paAr4oaKTr4BHOfO

3arp-g3HeHlr.{ B arMocQepe u o6cyx4eHr4e nonyr{eHHbrx pe3ynbraroB.

3axlroqenne cocrozr rr3

npoBeAeHHbrx rrccJreAoBasuit B

BbrBoAoB AaHbr peKoMeHAaL\VU

I{CCJrenoBaHnfl.

- 6, HayvHaa, [paKTr{qecKaq,

3HaqrrMocTb Ar.rccepTa ur{u.

flucceptagux Tnlloso4rr X.I4. nocBrrrleHa r4ccJre.4oBaHr{ro oasofi n3

aKTyanbHbIX npo6leu xzNru.Iecxofi Mrzrparlr4r{ paAr4oHyKnr4AoB u rfl}KeJrbrx

Mer€uIJIoB B sKocl4creMe Ha Teppr4Topr4r4, noABeprrxnxcfl no:4eficrnuro

ypano4o6blBaroql4x npol43BoAcrB Ta4xraxu craHa, B pe3ynbrare Koroporo Ha

o6lexrax B npeAeJlax reppl4ropr4r4 ropoAoB BycroH, Irlcruxlor u roceJrKa

A4paclroH HaKorIJIeHo 6olee AectrKr4 MHJrJrraoHoB ToHH paAraoaKTrrBHbrx orxoAoB

H orBa[oe cra6oar<rusHofi nopoAbl, cocpeAororreHHbix B xBocroxpaHr.rnuq ax u
orB€Lrax. 3rz o6rermr npeAcraBJl.aror pe€LnbHyro yrpo3y An{ or<pyNaroulefi

cpeAbl, Bblpax{arcIllyrcc.fi B 3arpfl3H?HPIl/r noA3eMHbIX Bo.{, BO3AyIIIHOTo 6acCefinau

ror{BeHHo-pacrI4TenbHoro noKpoBa. 3xcuepvruenTaJrbHbre krccJreAoB aHufl.

BbIIIoJrHeHbr c noMorrlbro coBpeMeHHbrx Hayr{utix o6opy.4oeanufi: cneKTpoMerpbr

- Aanalyst 800, CnerrpocxaH MAKS-GF2E c nporpaMMHbrM o6ecne.reHr4eM

<QAV>; Ao3r.rMerprr !KC-1l23AT; fKC-96; inspector 1000 ur.[,.

7 nyKroB, B Koropbrx o6o6qeHbr pe3ynbrarbr

Ar,rccepHTaqzouuofi pa6ore. Ha ocHoBe 3rr4x

IIo npaKTr4qecKoMy rrpr4MeHeHr4ro pe3yJrbTaToB

SKOHOMT{qeCKaq kr coqnaJrbHaf



llpe4craureHHas Ar4cceprarlr4oHHa.[ pa6ora r,rMeer He roJrbKo HayrrHyro

3HarrplMocrb, Ho u I4Meer npaKTurrecxuit, 3KoHoMl4r{ecrufi Lr coqzalrurrfi

3HarIeHLIs Ant pa3Burllt gKoHoMrzKr4 u ycrofruuBoro pa3Burvrfl TaAxzrucraHa.

llo reMe Ar{ccepraur,rr4 ony6nzxoBaHbr 3 vroHorp a$uu,

peqeH3upyeMbrx HayqHbrx )KypH€urax u3 neperrH_f, BAK npr4 llperz4eure

Pecuy6lzrcu TagNkrKvrcraH, 4 crarru LrHAeKcr{pyeruufi SCOPUS, 82 crarsefi u

7 . fly 6 tuKa II Irfl pe3yJrbraro B rr ccJr eAoBaH rrq rro reMe A rrcceprarl nrr.

29 crarbr{ B

Te3I4coB npeAcraBJIeHbI Ha pec[y6nuraHcrnx v Me)KAyHapoAHbrx xoHQepenqurx.

flonyreHo 5 M€rtIbIX [areHTa Pecuy6nr.rxu Ta4NrarncraH Ha zso6pereHrar u

I4MerOTC.f, aKTbr r4cnbITaHI{.rI 14 BHeAp eHvIfl .

8. CoorsercrBrrr{ Ar{ccepraquu rpe6oBaHrrM Kovruccun.

AnropeQepar Arlcceprarllrn coorBercrByer rpe6onanuxu llopr4rca

npvcyxAeHl/ifl' yqeHblx cteueuefi, yrBep)KAeHHofo [ocraHoBJreHr4eM

flpanvrelbcrBa Pecny6nuxn Ta4xlrKr4craH or 30 r4roHtr 2021 rona. Ns267.

Hecuorp.r HayrrHyro TIeHHOCTb, AOCTOBepHOCTb pe3ynbTaToB

IaccneAoB amuit B AllccepraIluouuofi pa6ore rrMeercf, HeKoropbre 3aMeqaHue :

1. Paspa6oran MeroA oIIeHKI,I, Ho He rrpolr3BeAeH pacrrer BrruflHprfl

xossftcreeHnofr AetrenbHocrl4 (npxlaurvrn croKaMr4 kr zHspacrpyxrypofi) Ha

fI'IApOXkIMI,IrIeCKI,le npoqeccbl Mr{fparlr4r4 paAr,roHyKnr4loB H T_rrxeJrbrx MeraJrJroB B

pefuoHe.

2. B pa6ore AI{ccepraHToM He AononHeHo MareMarurrecKoe MoAenr4poBaHr4e

lpoueccoB Mpllpaql4u pa4uaHyKnrlAoB B Cr4CTeMe ((xBocroxpaHr{nuqe - rorrBa -
opfaHn3Mbr)>.

3. B nrareparypHou o6sope HeAocrarorrHo rrpeAcraBJreHa zn$opuar{Lrr o

cylqecrByloqefi cucreMbl paAl{ooKoJlofl4rrecKoro MoHr4Topr{Hra n pecny6JrLrKe rro

cpaBHeHr4ro c coceAHr.rMH CTpaHaMr4.

4. B pa6ore He npI4BeAeHbI cBeAeHus o6 orIeHKe no:4eficrBus. ypaHoBbrx

xBocroxpaHl{nl{q Ha OKpyxarcqyru cpeAy r4 npofHo3r{poBaHr4.rr 3KoJrofr{qecKr4x

pr,rcKoB.



5. B aBTope$epare I{ rnccepraul,Iu MecraMr4 Bcrper{arorcr rexHr4rrecKne

HeroqHocrra w opQorpa$u.recKr4e oruv6ru.

Vra:annrre 3aMerraHnfl. vr HeAocrarKrl B uenoM He cHIDKaror KarlecrBo H

noJloNs4TenbHylo HayrrHyro oueHKy gauuofi Ar4ccepraur4u 14 He oKa3brBaror

orplrrlareJrbHoro Brrvrfllnufl, Ha ee uayrHufr ypoBeHb.

B qenou, Alaccepra:!:ar4 Turroso4rr Xar<zva l46paruMa Ha reMy: <Polr

XI4MZr{eCKIIX [pOqeCCOB B MHlpaUr4H paAr4OHyKnr{IOB 14 TDKeJrbrX MeTaJTJTOB B

3Kocl4creMax (n ycnoBrrflx Ta4xlaracraua)>>, npeAcraBleHHa-s Ha cor4cKaHr,re

yteHoft crelreHl{ AoKropa rexHzqecKr4x HayK no creqr*""o.t"r' 02.00.00 -
Xuvrux (02.00.01 - HeopraHnqecKail xuwrux) u 03.02.08 - 3rconorux (rexuuqecKr4e

uayrn) BbIrIoJIHeHa Ha BbIcoKoM Hayr{Ho-MeroAr{rrecKoM ypoBHe, coorBercrByer

rpe6oeaHuau n. 37, 33, 34 vr 35 llopr4xa npr{cyxAeHufr yqeHbrx creneHeft,

yrBep)KAeHHoM rlocraHoBJleHue llpaezrelbcrBa Pecny6nzrH Ta4xzKrrcraH or 30

rlroHlr 202I roAa, Ns267, a e€ aerop 3acny)KnBaer npr4cprAenvrr yueHofi crerreHr{

AOKTOpa TeXHrrqeCKr4x HayK [o yK€BaHHbIM CneUI4aJrbHOCTflM.

OQnqlra.nrHsrfi orrroHeHT:
fnasHrrfi Hay.rurrfi corpyAHr4K
Vlucruryra B o AHbrx np o 6 n e M, rr4lp o e u egleen xri
14 3KoJlornu HAHT, rrJreH-KoppecnoHl#r F{AHT,
AoKTop rexHr4r{ecKr{x HayK, npo$eccop

llo4nracr oSzqrzanbHoro orrrroHeHTa tr.T.H., npo0., qJreH - KoppecnoHAeHTa
HAHT XaxAoAa M.M. rolrBepxAaro. ffi

Ha.ra^HHK orAena KaApoB ,##f..ffit
Lrucruryra BoAHbrx npo6rerra, lti"*Mtt;'U
rr44po3HeprernKr,r r4 3KoJrorrrra HAHfir!

+ ^WJT,rK, " ffi i i,f'4 av xY n o e a c . crji;
K+,KZ::di;ti'

Agpec: 734025, Pecny6nnr<a Ta4Nrn@-[?Ef. au6e, yn. Eo$aH4a
512, ret.: (+992 37) 221-39-0l, +992 93 474 88 6iltmail: rnfo_@lm_oge,fi;
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