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Ha Aucceprars{orffyro pa6ory Ecrrraula fauuna Kacnua Moxa.l,naeAa

(Ca-MogTldoprrJgrourrroBafl ilruHa r{ ee uororQrraqwr4 Ntt orrlncrKl,I BoA }I o[peAeJreHr{t

Tfix(eJlbrx MeTaJTJIoB)), npeAcTaBJreHHyIo Ha coHcKaHrre yrenoft cTerleHrr KaH,ryl,qaTa

xuMurrecKr,rx HayK no cleqlraJrbHocrrM 03.02.08 - gKoJlornt (xrarvra'recrure uayrul) n

02.00.02 - aHtuII,ITI,IqecKat xlIMLIfl .

Pocr npoubrmJrenHofo [por{3BoAcrBa co3Aaer npo6nervry KaqecrBeHnofi oqprcrKx

3arpr3HeHH6tx CTOTIIIbTX BOA OT TtXCeJrbrX MeTturJroB, a TaKXe KoHTpOJrt 3a I1IX COAepX€HLreM B

pa3JrlrqHLrx rl,I[ax BoA.

Han6onee sQQemurnnrrrra cnoco6oM orrlrcrKr4 fipupoAHbrx ]r crorlubD( BoA flBJlterct

cop6qux, ocHoBnbrMrr npeprrvryrqecrBaMpr roropoft flBrtlorcs BbrcoKrle cretreHlr ll3BneqeHl4t

MeTaJrJroB r[ Bo3MOXHOCTB aBTOMaTrBaIU,II4.

B nocleAnee BpeMfl Anr olmcrrrr BoA Bce 6onruee [p[rMeHeHrle HaxoAflT ilI]rH]rcrble

lopoAbr, xaparTeprr3yrorq[ecr sua.ilrrerBHofi eMKocrblo, xzuuqecrofi ycrofi'unocrblo,

Hzsrofi crorlMocrlro pr AocryfiHocrbro. Cop6qvonHilI aKTI{BHocrl 6entonutoBEf,x rJII{H

orrpeAeJrrercfl HaJrr4rrr,reM B Lrx cocraBe nopo4oo6pa3ylouero Marep[aJra

MoHTMop[JrJroH]rra. Cpe4z 6olrnroro KorfiqecrBa pa3uoBlrAuocreft FJr]rH Ha ocHoBe

MorrrMopr,rJrJIoHI{Ta BRr eJltercs Ca-N,roHrMoprIJIJroHI{ToBarI fJr}rHa, Koroptul [paKTI4qecKpI He

na6yxaer B Bo.qgbrx pacrBopax, trro [o3BoJrfier ]rcnoJrb3oBarb ee B KaqecrBe t[umrpyoulero

MareppraJra. Hecorrnrerurrul unrcpec fipe4craBirrer pr3yrreurre Bo3Mo)ICrocrIiI EcnoJlb3oBaHnt

Ca-uorruopr,rJrnoulrrosoft rruHBr B Kaqecrne cop6enra AIrfi KoHUerrrpfipoBarrut rDI(eJIbrx

MeraJrJroB Arrt ux [ocJreAyrouero oupeAeneuur. flocrolrry B HacroflIrlee BpeMJI B

JmTeparype pa6oru, nocBrrqeHHbre lr3) renrrro Qusuro-xnMurlecrr{x n cop6quouHbrx

xaparcTeprrcrprK 6errronrrroebrx HrLrH, B qacrHocrl,I Ca-vronrnropunnonnroroff rJIIrHbI,

HeMHororrrlcJreuubr, TeMa.qEcceprarlrroHHofi pa6orrr frBflagtcfl arryalsnofi.

Hay.rnar nos[sna Anccepraqnonnofi pa6ornr 3aKrroqaercfl B ycragoBJleglrpr

crpyKTypHbrx xaparcrepucrrrr; Qasonoro v )clMprqecKoro cocraBa npupognofi Ca-

MorrrMopr,rJrJloHrlroBoft rnuHbr, a raK)Ke B coBoKy[HocrI,I HoBbD( 9Kc[eprlMeHTaJlbHbrx

AaHHbrx o6 oco6enuocrf,x cop6quu rvre4z(Il), qnma(Il), ra,qr,Irx(Il) IE crnnqa(I) zs noAnrrx

pacrBopoB Ca-uonruopfiffrour.rrosofi rrurHofi u ee rvro.u,Itbr,rqupoBaHHblMn Qoprr,rarwr.

IlparcruuecKafl 3uaqrrMocrb pa6orsr cocror{T B noJrfreHuu eQQerrraBubf,x cop6erron na

ocHoBe npapognofi Ca-uonruopullonrrouofi rJILrHbr AIIr. oqprcrKfi BoA vr

KOHqeHTpI{pOBaHr/rr TDKeJrbrx MeTaJrJroB ]r3 pacTBopoB AJI' ux flocJleAylouero o[peAeJIeH]IlI

I



r,r pa3pa6orKe cop6qnoHHo-creKrpocKorrr{rrecrr{x MeToALIK oIIpeAeneHI,It MeAI,I(II), quura(I),

raarwr(Il) u cnunqaQl) n no4ax pa3rurrHbrx rlrrroB c uc[oJrb3oBaH]reM nofiyqeHHbrx

cop6entoa.

,{uccepraqr,rr cocrorrr u3 BBeAeHurfl' JrrrreparypHoro o6sopa, sKcneprlMeuralrnofi

qacrr{ r o6cyx4eHr{r pesyJrbraroB, BbrBoAoB }r crrr{cra qLnupyeuoft JmTeparyprr. Pa6ora

rir3JroxeHa na 110 crpaulrurx MarulrHorrucHofo reKcra, coAep)Klrr 24 pucyux4 19 ra6ruu n

cnr{coK Jil{Teparypbr, BKJlK)qaroquft 1 3 8 nanrr,renonanuft .

Bo BBeAeHulr c<[oplryrmpoBarrbr rIeJG vr 3aAarlrr rrccreAoBanlrs, o6ocnosanrr

arcryaJrbHocrb, Ha) rHtur HoBlr3rra u [paKrurqecKar 3HarrLlMocrb,Ul,Icceprarluonnofi pa6ouI.

B o6sope Jrr.rreparypbr auaJrrr3r,rpyrorcr lr3Becrubre cnoco6rr KoHrlerrpplporannx TM

(rxxemn< rr,rera;rron) ras rrplrpoAHbrx BoA Lr rexHoJroruqecKr{x pacrBopoB. Oco6oe BH[Marr[e

yAeJreuo [prrMeueHuro Anf, grr{x rleJreft npnpo4nbrx r{ rraoguQnqzpoBalrubrx M}rHepaJIbIrbIx

cop6enron. PaccnrorpeHbr Bo3Mo)KHocrLr rou6unnpoBarrubrx Mero,ryrK cop6rylonno-aroMuo-

a6cop6qnonHoro u rBep,uo0a3Ho-cneKrpocKorr[qecKoro onpeAeJIeHLIt TM s BoAtx. O6rop

3aKaHqlrBaeTcr KpaTKlrM 3aKJrroqeHr{eM, KoHcTtxTIIpyoqIrM cocTotHpre Bo[poca pr

lo3Bonffrorqr,rM aBTopy cAeJrarb srrsoA o6 aKTy:LJrBHocrlI pa3Brroro B Allcceprauvpl

noAxoAa.

Bo uropofi rJraBe o[racarrbr o6rerru ]rccJreAoBaHIIt, o6opy4onanze, MeroALrKH

gKcrrepr,rMeHToB. MgroAzrun gKcflepr,rMerrra onrrcaHbr [cqep[6lBarotqe, [pLIBeAeIrHbIe

cBeAeHprr rro3BoJrrror AeraJrbHo Bocnpolr3Becrlr noJrfreHHble n pa6orc pesyJrbrarbl.

Oanoft lrc crlMEf,x 6onrurrrx ilo o6reuy u BoKHocrpr tBJltercff Tperbt HraBa

Arrccepfturrur. Anrop LrccJreAoBaJr reKcrypy, Qasorrrft u xfiMrqecrufi cocras npupoAttofi

rJMHbr. Xorelocr 6u orMerlrrb KoMlJreKcHocrB npoBeAenHoro nccJreAoBau[t c

tIpI,IBIeqeH]IeM rrrEpoKoro cfleKlpa MeToAoB aHaJIII3a Lr ]r3)nleHHfl MaTeprraJroB, B ToM tMcJIe

penrreno$a3oBoro aHaJrrr3a, TepMorpaBprMerpuu, rropoMerplIu, noreullrroMerplal,r.

Vcranosneuo, rrro ((MmKUr)) o6pa6oma rJrlrnbr pacrBopoM lM consHofi rucnorrr upuBoArrt

K yBeruqeHr,rrc coAeplranlrs Ca-r,roHTMopr{nnou}rra, yBenuqen[ro yAerunoft [oBepxuocrl,I u

roplrcrocrrr npnpo4nofi fJrlrHbr t,r cMerrleu[ro pH rovrra HyJreBoro gapf,Aa roBepxHocru.

,Ilpccepranr,uefturbuo pr3) r]rJr oco6ennocru cop6qru Me,qLI, qLrHKa, KaAME rr cBpIHIra

Ha npnpo4noft rrrraHe B 3aBlrcr{Mocrlr or BpeMeHr{ KoHTaKTa Qas, TeMrreparypbr tr

KricJroruocru pacrBopa, olpeAeJrun cop6quonnyro eMKocrb Lr no4o6pan ycnoBl{t

Kom,rqecrBennofi 4ecop6quz gJIeMeHToB.

B pa6ore o[pe,qeneHlr Kpruer]rqecKr,re I,I TepMoAprHaMLFIecKrde [apaMerpbl cop6quu

MeraJrJroB Ha fipI,tpo,qgofi rrmne B r{HTepBaJre reMrleparyp 288 - 313 K. Y6egurelrno
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floKa3arro, rrro cop6ryu npo[cxoAr{T rro rfoHHoo6l,rennouy MexaJrr{3My c 3aMeIrIeHI{eM, B

ocHoBHoM, rroHoB KaJrbqrrt, Harpl[t I,I MarHI,[s Ha lioHbr r.f,rKeJlbrx MertuIJIoB. Bce ern AaHHbre

nocJry)KprJrr,r ourosofi p-nr paspa6orxu sQQemunnofi Mero.uIrKI{ rpylmoBoro

KoHrlerrrpr{poBaHr,rfi r,r flocJreAyroulero arouno-a6cop6quonnoro onpeAeJleHut MeALr, q[HKa,

Ka.qMnf, rr cBr{HrIa B BoAax.

Onpegenenu cop6qnoHHbre xapaKTepr,rcrprKrl HrrrHbr, o6pa6orannoft lM pacrBopoM

corsnoft Kr{cJrorbr. Vcranoueno, qro cop6qnounar eMKocrb floflytleHHoro cop6enra

[peBbrruaer eMKocrb nprapo4noft rJrr{Hbr rro BceM u3freHHbrM MeraJrJIaM n 2,8 - 2,9 paza,

rrogroMy rrc)rreHrre Bo3MoxHocrrr npr,rMeneuprr LrMeHHo sToro cop6enra Art oqucrKlr BoA

6ruo JroruqHbrM. flpe4lox(eHa u aupo6lrponana rexHoJror[qecKafi cxeMa oqucrKt4

xpoMcoAepxanleft cro.nroft BoAbr rpolr3BoAcrBa <3asol .{ar4vsem>. flpe4napnreJlbno

:rBTop r,B)rq[n cop6ryno ]r3 pacrBopoB, MoAeJr]rpyroqrrx crorruyro BoAy rturbBaHr.lqecKoro

npolr3BoAcrBa, B cocrnB roropoft KpoMe Lr3)rqeHubrx aonoB MerilIJIoB BXoAtr raK)ICe Ni(II),

Cr(III), Fe(III) u Co(II). B pa6ore y6e4urernHo roKa3arro, rrro craHAaprunfi pearenrurtft

cuoco6 oqracrKfi cro.ruofi BoAbr ne o6ecnetr]rBaer cHlrxeHur KoHrleHTpaqfifi rsxenrrx

MeftrJrJroB Ao ypoBr{r tIlK. flpNrvrenenne r(e Arrr AoorrlrcrKv [peAJro)KeHHoro cop6enra

rro3BoJuJro 3Hatrr{TeJrbno cHr{3IITb coAep)r(aHrre MeftIJrnog n o6ecnequno oqucrKy crorlHbrx

BoA rro BceM MeraJIJrttM c ) reroMT pe6oranufi II[t.

MoaltQuq[poBarrue nocnreneft oprrrH[qecKr{Mrr peareHraMv ilo3Borrser noJrfrarb

HoBbre cop6enrrr, Koroplre Moryr 6rnr ucnoJrb3oBarrbr .{rf, pagpa6orru cop6qllouno-

c[eKTpocKoluqecKrrx u recr-MeroAoB ollpeAeJrenrlr LroHoB MeraJrJroB. Anroporra

paccMorpeHa Bo3MoxHocrb rvro4uQnqupoBaHr[fl rJrrrHbr n3BecrHbrMr{ opraHurrecKplM}I

pearerrraMil, B ToM rufcJre r,r poAaMr{Hou E. B pa6ore ycraHoBneHo, rrro <<ueo6parrauo,

rpoqHo cop6upona;rcr roJrbKo po4arraun E> (crp.34 Ar{ccepraqru), uoeroMy rrMeHHo on 6un

nu6pan Anr AaJrrHeftmnx rrccJreAoBaHuit. I4syrcna cop6qux poArlMlrHa B na HrrrHe B

3aBr.rclrMocrlr or pH, BpeMeHr{ KoHTar(Ta Qa:, oupe4eJreHa MaKc}rMtrJrbHar eMKocrr cop6exra

rro pearerry, Ha ocHoBaHlru qero peKoMen,qoBarrbr ycJroBpr.fl fioJryrreHrrr HoBoro cop6enra -

Hrprrrbr, nao4EQI,rquposaHHofi po,qaMrmoM. Cne4yer orMer[Tb,' rrro cop6qnx pearelrra

conpoBox(Aiuracl r,r3MeHeur,reM oKpacKr{ npupo4nofi flrr{HBr, rrpuqeM MaKc]rMyr\[ [orJrorqeHr{ll

r cnerrpe auQQysnoro orpoKeHlrfi poAaMlrHa, rrMMo6rarnasonaHHoro Ha rJrLrHe, 6aroxpomro

cABlrrryr orHocI{TeJrBHo MaxclrMyrlfa qr{croro peareuTa. flo nroervry MHeHHIo, .qJIt cpaBHeHI,It

neo6xoAunao 6rrno 6u npunecrn crerTp g[QtbysHoro orpoKeHrrr HocureJrr - npupoAnofi

ilII4H6I.



Ycranotleuo, rrro AannsuZ cop6errr eQQemmuo I{3BJIeKaer uonbl rraeAu(Il),

qnrr a(Il), ra4nrnr(Il) u cnunqa(Il) ns BoAHbrx pacrBopoB. Cop6qrs MerilrrloB rplrBoAllr K

r,BMeHeH[ro cleKTprurbHErx xapaKTeprrcrr{K laogn$uqupoBaHHoro cop6erra

rfiflcoxpoMuoMy cABr4ry nonoc flofJrorrleurrfl, [pfirreM 3rraqeHufl Qynrqun F nunefino

3aBlrcflT or KoHrleuqpaqulr lroHoB MeraJrJroB B Bo,{Hoft Qare. Ha ocnosanu}I flocrpoeHplt

rpaAyr,rpoBorrHbrx 3aBlrclrMocreft seruqflu AF r4 rlBeroMerpl{qecKr,rx xapaKTeplrcruK or

KoHrIeHTpaq[r{ MeTaJIJIoB [oKa3auo, rrro AJrr onpeAeneutrt qerecoo6pa3uee uc[oJlb3oBarb

rlBeroMerpr,rqecKyro xapaKTepr{crr{Ky AE, nocronbKy oHa oKa3aJracb Bo Mnoro pas 6olee

rryBcrBr,rremnoft xaparTep[crurofi uo cpaBHeHr,rrc c rfynrqueft AF. Ha ocHoBtlswr

rrpoBeAeuHoro lrccJreAoBaHr.rr parpa6omna MeroAHKa onpeAeJleullt MeApr, qlrHKa, Ka4:nlir4s, H

cBtrnrla B pacrBope, ocuoBauuzul Ea nx cop6rynouHoM l!3BJreqeuurl lr [ocJIeAyIouIeM

o[peAeJreH]ru aHailrroB Ha [oBepxHocrrr cop6enra MeroAoM cfielffpocKofllrlr 4zQQysnoro

orprDKenprr. flpo6nervra ceJreKTr,rBHoro o[peAeJreHrrr KaxAoro u3 ]I3yreHHEf,x MeraJIJIos 6rrra

perueHa Ao6anlenneu coorBercrByroqrx MacKr,rpylouux pearenroB. MeroAllKa

anpo6nponana Ha o6parqax rn,ruesoft BoAbr. flpanunrnocrl olpeAeJIeHLIf, IIo,(rBepxAeHa

MeroAoM (BBeAeHo-nafiAeno> vt pe3yJrbraftMn He3aBuIclrMoro Mero,{a. Heo6xo4zrrro

orMerr4Tb, rrro qyBcrBr{TeJrbHocrb parpa6orannoft MeroA}rK}r flpeBocxo,ql{T LI3BecrHBIe,

ocHoBaHHbIe Ha u3BreqeHr,ru cop6ernarrna, Nurrao6r{Jm3oBarrHblMpr pa3JuqHbrMu

opraHuqecKrMrr peareHTaMr.r (ra6n. 19).

Ilenn vrga4a'u:,z., rrocrttBJrenHbre B lr,rcceprarl[]r, BbmomreHrl lloJtrrocrblo. floloxeuul,

BbrHoclrMbre Ha 3arrlnr)r: He Bbr3brBaror nospaxenafi H xopouo gKc[epI{MeIrraJIbHo

o6ocrosaubr B TeKcre Ar4cceprarlnu. ,IlpccepraulronHrur pa6om Eclaaura faupua Kaclaua

MoxalalrreAa BbrnoJtrreHa Ha Aocraroqlro BBIcoKoM HayqHoM ypoBHe u tBJrflerct

3AKOHIIEHHbIM IIA OIPEAEJIEHHOM 9TAIC.ECCNC.qOBAHITEM, P$YJIbTATbI KOTOPOTO U3JIOXCHbI

qeTKo rr rcHo.

BrreoAbr, cAeJrauubre AlrcceprauToM, coMHenzfi ne BbI3BIBaIor.

,{ocroaepnomr fioflyrreHHbrx AaHHbrx rroATBep)KAeHa 6onsurplu o6tenrou

peyJrbraroB, rroJrfreHHbrx c [prrBJreqeH]reM coBpeMeHHbrx Qrsmo-xxMl,IqecK[x

[rHcrpyr\{eHTaJrBHbrx MeToAoB.

Pesylrrarrr uccneAosaHuft nporrrJrrr ruupoKyro anpo6aqnro, oHr[ AoKJraAbrBtuucb Ha

[peAcraBr(TeJrbubrx ronQepenqmx. flo MarepuaJraM Alrcceprallur orry6rnmonano 12

Ha)rqHbrx pa6or, BKrroqur 4 ctarsu B )rcypHnJrrx, BKJrroqeuHbrx B flepeuenr BAK PO,

noJTyrIeH narenr PO.



Anrope(pepar u orry6rmroaauubre pa6orrr rroJrHocrbro orptt)Karor colep)Kaul,Ie

AIICCepTarlr4r{.

flo gnccepraqnosnoft pa6ore r,rMerorcr cJre,ryrcqlle 3aMerraHrrff rr Borrpocbl:

l. B pa6ore ycrruroBJreHo, trro npr,r uMModnttusw\*wt poAaM]rHa E na rrrlrny [oJrfreH rogbrft

cop6enr, eMKocrb Koroporo ynewr.runaerct y 3,'7- 7,8 paz B 3aBllctrMocrrr or npI,IpoABI

MeraJrJra. K co)ftureuuro, B pa6ore Her AarrHbrx no oupeAeneHrrro crpyKTypHblx

xapaKTepucrlrK sroro HoBoro cop6enra, KaK gro 6ruo cAeJrano AJII rrprrpoAsoft r.trrtHbl n 4rg

cop6enr4 noJryqeHHoro npr o6pa6orre HrLrHbr corrnofi rucnotofi.

2. YcmnosJreHo, qro nplr cop6quv MefturJroB cop6enroru, uognQnlplpoBaHHbrM poAaMI,IHoM

B, ueuxorcl crreKTpaJrbHbre xapaKTepucrlrKrr cop6enr4 Ha ocHoBaHI{I{ qero c,qeJlarr BbIBoA

o6 o6pasoraHlru KoMrrneKcoB Ha noBepxHocru cop6errra. BosHplKaer Borlpoc, KaK o6rrcrr,rrr

ror (parr, qro fipu coIrocraBJreHur,r 3uarrenrnfi eurocreft no peareHTy (0,22 vvronr/r) r,r no

MeraJrJrnM ( 0,96 - 2,2 rrarrroru/r ) ua o,rytr MoJrB peareura npfixoAplTcf, or 4 Ao 10 nroneft

naerarna? Cwnaro, rrro Borrpoc o nprpoAe o6paayronlrxcf, coeAI4HeHpIft na cop6enrc rpe6yer

AOrIOJIHUTeJIbHO| O L8]rqeHl4fl .

3. IIpn cop6rpaonnoM pr3BJreqeHr{Lr Mr{rgoKoMrroHer{Ton o;proft I{3 ocuoBubrx BeJMTII{H,

xaparTepr3yroq[x eQQexrunnocrb pr3BJreqeHr,rs, flBJrflercfr. roeQQnqrerr paclpe,ueJreHldt, B

uerrrureft creneulr - 9To eMKocrb cop6erna, Koroptu 6oree BDKHa rrpn ucnoJlb3oBarr]Ili

cop6enra AJrf; ormcrKr,r. Xenarenuro 6rrno 6rr upunecrn roeS$lrrlrerrrbr pacnpeAeneHr{fi

MeraJrJroB He roJrBKo Anr cop6enra, rrao4nQnqupoBauuoro poAaMlIHoM F, Ho pr EIIr.

nprapo4uofi Hrrrrrbr lr urlrnbr, o6pa6omnnoft consnoft rucroroft.

4. flpu pacqere repMoArHaMrqecKnx napaMerpor cop6qnu 6oree KoppeKTHo LrcroJrb3oBarb

Koncrarrry Jlenrrraropa, a He rosrprfrquer{r pacrpeAeneHnfi .

5. Ecrr 3aMerraHlrr no oQoprraJreHrrro Ar,rcceprarluu, Bcrperrarorcr oflerrarKr,r lr HeyAarrl{ble

Qpasu rr BBrprDKeHaf,:

Tar, na crp. 15 Arrcceprarlu[ crpeAJro)KeH cnoco6 [po]r3BoAcrBa cop6enra rrxeJrbrx

MeraJrJroB), crp. 18 <gna.unreJrbuo yxyduaem upeAeJr o6napyxenlrD Crp. 49 <AnannsoM

pacrBopoB TM arouno-a6copdqnoHHbrM MeroAoM.qo v rocJre o6pa6orrra cop6enrou...>.

Y upnne4eHHbrx na pnc.8 u 12 usorcprra cop6qnu BeJrr,rruna a4cop6qnu lrMeer pa3lrylo

pa3MepHocrb (rrarraonr/r z rrar/r), mo sarpyAHrer cpaBHeHrre 3Haqenufi uarczvramnofi

eMKocrrr cop6enron.

BrrcragarnrBle 3aMeqaHvrg, He Hocrr rrprrHrllln]raJlruoro xapaKTepa ll He cHllDlttuor

o6nryro [oJro]Kr,rreJrbHyro oqeuKy [peAcraBneunofi pa6oru.



Ha ocnosaHr,rl,I BbIIIIerI3JIox(eHHoro MonrHo 3aKJrroqlfrb, rrro ArrccegfalluoHnas pa6ora

Ecuar,rna fauuna Kacuua MoxanrrraeAa <<Ca-vronruoprrJrJroHr{ToBtur fJrIiHa w ee

uo4r,lQmaqw4 Ans. oqlrcrKlr BoA H onpeAeneHrrr rrxceJrbrx MeraJrnoB)) .f,Brterct garonqennoft

HayrrHo-KBaruSuxaquonnofi pa6oroft, srruorueuHofi Ha BbrcoKoM Ha)rurnoM ypoBHe,

coorBercrByet rpe6oBarrrlrM nynrra 9 "IfonoilceHun o nopndrce npucycrcdeHur yveHwx

cmeneueil", yraepxaerrHoro [ocraHoBJreH]reM flpannrcnrcrsa Poccnficrofi Oe4epaquu or

24 ceww6pr.2013 roaa }lb 842, upeAbflBrseMbrM K KaHArAarcKlrM AlrccepraurulM, a ee aBTop

- Ecrvranr larruan Kacnna Moxauue4 - 3acJrts)Kr,rBaer flpr,rcyxAeurrfi eMy yreuofi crerreHl{

KaHAr,rAara x[Mr,rqecK[x HayK rro c[eqlraJrbHocrrM 03.02.08 - gKoJroFr{r (xnrwrrecrue uayrn)
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