
Otsus

oQuqnanrHoro onrroHeHT a:Ha l{vcce,pTallruO @nlrannora BaAnua JIeonuAOBI4qa Ha

rernry (3JIEKTPO)QIMIIIIECKOE I',I KOHTAKTHOE OCAx(F,Iil-4F', NmruI B

|JTYEOKI4X 9BTE,KTI4TIECKI4X PACTBOPI4TEJI'flX HA OCHOBE XOJII4H-

X[OPI4AA), [peAcTaBJIeHIIyIo Ha collcKap1v1e yreHofi cTeneHII KaHAIIAaTaxv1ltll.r4-

trecKLIX HayK IIo cueIII{uuIbHOcTII 1.4.6 - 3nerrpoxnvrux

Bonpocrr, cBfl3aHHble c paspa6ogofi upoqeccoB sJleKTpoocax4eHufl' pa3-

JrrirrrHbrx rro cBotlM KalIecTBeHHbIM xapaKTepLIcTIIKaM M9AH6IX nOrprrrufi' trP€A-

cTaBJIfIOT IIoBbIIIIeHHbIfi I{HTepeC C npaKT[qecKofi LI HayqHOfi ro'IeK 3pgHI'Ifl' 3To

cBt3aHo c TeM, qTo AaHHbIe TexHoloII{qecKIIe Ilpoqeccbl I{fparcT Olpe[enflIolqyrc

ponb B MI{KpogneKTpoHI4Ke, a TaKXe r1pu OopMlIpoBaH?IIlt $ynrqraotrallbHblx (n totvt

qucle 3arrlrrTHbrx) noxpur nit uap€t3Hblx [O [pupoAe MeTaJIJIaX I{ cIIJIaBax' 3lecr

cneAyeT o6parraru BHr4MaHr{e Ha TOT $axt, qTo ptA o6uaAatouux Heo6xoAI4MbIMI4

cBoficrBaMlr MeAHbrx rroKpbrrr4fi AJr{ KoHKperrroro ucIIoJIb3OBAIJI1^fl' [oJryqalor u3

Ur{aHIIAHbIxvilLrunpoQoc$aTHblx B9AHbIX 3JIeKTponIIToB' KoTopble IIMeIoT cylqe-

cTBeHHbre, B rrepByro oqepeAb c TOTIKI4 3peHLIt 3KOIOn4rIecKofi 6egonacHocTll IA

[paKTllqecKoft pealLI3aII[lI' HeAocTaTKu. B srofi cBfl3vl cylqecTBeHHblfi IIHTepec

gnr QyH4aMeHTtUIbHOft HayKI{ u npaKT}IKI{ [peAcTaBJIflIoT TeopeTl{qecKl4e I4cCJIe-

EOBaHV1'', HarrpaBJreHHbre Ha BblflcHeHue oco6eHHOCTefi KI',IHeTIIKI{ I4 MeXaHII3Ma

gneKTpoOcaXAeHIIfl MeAHbX IIOKpbITIIfi I{3 HeBOAHrIX u OTHOcUTeJIbHo AeUIeBbIx

Moryr 6bITb [epcrIeKTI{BHoft ztrlbrepHarilBofi u3BecrHbIM

B peqeusupyeMofi pa6oTe B KatIecTBe O0HOBbI TaKLIX SJIeKTpOJIIITOB pac-

cMaTpllBarcTct rny6oKl{e sBTeKTIIIIecKI4e pacTBopI{TeJIII G3P)' KoTopble IIpeA-

cTaBJrflroT cooofi HoBbrfi KJIaCC X{I{AK}IX CpeA, cocTotlq}Ix }I3 gBTeKTLIqecKofi ctrlecu

KOMTTOHeHTOB, Crroco6ntrx o6pasoelrBaTb BOAOpOAH6Ie cBflgkl. Sru pacrnopllTenll

BbrcoKofi r4oHHOft rrpoBoAI4MO CTbIO, SneKTpoxI4MlIIIeCKOZ

oqeHb BaxHo, cloco6HocTbro pacTBopflTb COJII4 rr oKclIAbI

siIeKTpoJIrrTOB, KOTOpbIe

B OAHbTM gJIeKTponI4TaM.

o6raAaror Aocraroqno

cra6LllbHocrbro I4, lITo



6orrruoro trvrqrapur3'brx MeraJrJroB. flepeuucJreHHbre xapaKTepvcrvKr4 f3P no-

3BoJrflror paccMaTpllBarb Lrx B KaqecrBe rlepc,,eKTllBlrbrx cpeA c roqKll 3peHLIfl Bo3-

MOXHOCTefi esQerrueHofi pealll3aqull B HI{X 3neKTpox}IMUTIecKI{X pearuufi ocax-

neuyrfl.MeTaJrJroB LI CIIJIaBos. TaKIIIvt o6pasovr' MOXHO yTBepxAaTb' qTo TeMaTI{Ka

AuccepTaqrronnrrfi pa6omr B.JI. OUnn[IIOBa flBJIteTcf aKTy€uIbHOfi n nepc[eKTUB-

sofi.

ftlccepraquflIIMeeTTpaAI.IqIIoHHoeIlocTpoeHlle'cocTof,IlleeI,I3cJleAylolql{x

pa3AeJIoB: Bne4errue, 1. Jlrareparypurrfi o6rop, 2. o6rercrbl I{ MeToAbI lIccJIeAoBa.

nu]4, (3, _ 7.)5 ruar, B KoTopblx II3JIaIaIoTcf, ocHoBHbIe pe3yJIbTaTbI BbIIIoJIHeHHo-

ro r{ccJreAoBaHr4fl, BbIno4H, cnncor< coKpallleHui't' u ycJIOBHbIX o6osHaqen[fi' U

cnracor< Jrrrepary pu (256HalIMeHoB auufi')' Pa6ora I{3JIoxeHa ua207 crpaHuqax u

BKrroqaer n ce6s 79 pucynKoB lI 2l ta6rnnly'

BoBseAeHI4II,TeKcTKoTopoloBoMHoroMcoB[aAaeTcHaqaIbHbIMupa3Ae-

JraMrr anropeQe PTL,qeTKO II3JIOXeHbI qenb pa6orrr', cocTotlqaf B ycTaHoBlleE'rvr

3aKoHoMepnomefi KOHTaKTHOTo u sJIeKTpox[MLIqecKoro ocax(AeHl{fl MeAI{ S f3P

Ha ocHoB e xonlrrrxJro pv*arr o[peAen e'vrr4 B,r'rfl."."fl, co craBa p acrBopa w MAT epr4ura

II.^JI.XKII Ha TepMoAuHaMuKy' MexaHu3MbI Ilt cKopocTb 3TlIx ilpoqeccoB, }I ocHoB-

Hbre 3aAaqr{, Koropbre ueo6xoArrMo 6rrno pew(Tb aBTopy Avrccepva'*l4 ,'fl Aoc-

TI{xeHI{t ilocraBJleunofi IIeJITI'

Cre4yercIIeuuaJIbHoocTaHoBLITbcflHaIIpeAcTaBJIeHHoMBAlIccepTaIIulI

no4po6rroMJII,ITepaTypHoMo6sope,ilocBflIIIeHHoMoIIucaHIIIoTepMoAlIHaM[qe-

CKr.tX CsOfiCre pa3nI{qHbIX f3P, uX OOJIbBaTaIIUOHHbIX XapaKTepUcTlIK' O6namefi

IIoTeHqIIaJIon(<<oron>>)enertpoxllMlIqecr<oficra6unbHocTll,aTaKXeBJIIIflIIIIoBo-

trbr Ha eTr{ rr Apyfl{e xapaKTepucTIIKII. 3Aecr paccMOTpeHbI TaKNCe ocHOBHbIe orry6'

J[rKoBaHHbre pa6orrr, nocBtrlleHHbre 3neKTpoocaxAeHrlro (mnrouar KoHTaKTHOe

ocaxAeHue) r're^n ,n ApyrIIx MeTaIIJIoB II cIIJIaBoB u3 pacTBopoB Ha 6ase pa3il4q-

nrx fSp. B srovr pa3AeJre, 3aHr4MarouleM nplrMepHo Tperb Al'rcceprawr4' rlpoqu-

TrrpoBaHbr, rpoaHaJIU3lIpoBaHH U O6O6UIeHbI pe3yJIbTaTbI lI3 IIOqTII 200 rulrepa-
)



TypHbrx r{cTorrHrrKoB. Ha MOfi B3fnflA, I{MeHHO rny6oKoe }I3y{eHue nIITepaTypbI

rro3BoJrrrJro aBTOpy rcHo I{ KOHKpeTHO CoOpMyJIIIpOBaTb Ilenb v3alia'sn npoBeAeH-

Hofo}IccJIeAoBa'flv.ifl'.BetoficBfl3vt'ytryITblBaflrorsar<r'qTo

cJre.[oBaHlr, SJreKTpoxrrMrrqecKrrx IlpoqeccoB B pacrBopax Ha

BarOTct IIoKa H9AOCTaTOIIHS aKTIIBHO' CqLITaIo qeAecOO6pa3HbIM peKOMeHAOBaTb

aBTOpy, ucnoJrb3yfl HaKOIIJIeHHbIfi MaTepuan' IIOAfoToBI4Tb I',I O[y6nuKoBaTb B OA-

HOM rI3 OTerIecrBeHHbIX XypHaJIOB O6:op rlo AaHHOfi reuarure'

Crre4yeroTMeTI,tTbBbIcoKI.IftypoBeHbsKcIIepIIMeHTttJIbHbx

06 eroru cBuAereJrbcrByer orrucaHHoe B pa3Aene' [ocBtrIIeHHoM

BorrpocaM, rrc[oJrb3oBaHne r pa6ore, Hap{[y c uupoKIIM CneKTpoM TpaAIIqIIOHbx

S JT eKTp OKIMIIII eCKUX MeToAOB' HecKo JIbKLIX C OBpeMeHHbIX l.ie3aBvlcvrMblx gJIeKTp O -

Qrasuuecrox MeTOAOB, BKIIOqaIouI[x 3Hepfo-AIIC[epcLIOHI{yIo peHTreHoBcKyIO

cneKTpOCKOUr.[o (EDXS), Macc-c[eKTpOCKOIIUIO C I4HAyKTIIBHO-CB'3aHHOft nnas-

nrofi (ICP-MS), cKaHrrpyroqylo 3JIeKTpoHnyro'(STM), arovmo-cunoBylo (AFM)

MLrKpocKo r'ru v.gp. flpuurerreHrre yKa3a'Hbrx He3aBrrcr'Mbrx MeroAoB 
'I.3B.JITIJIO

non,'rrrrTb BaXr{yIo A9IISJIHI4TeJI6IIyIS unQoprvraqnlo o cocTaBe I4 cTpyKType floJry-

IIaeMbIX MeAHbIx UOrcprrrUfi II' TaKLIM O6pa3Otyt, CyilIeCTBeHHO IIOB6ICIIT6 CTeIIeHb

o6oqrosaHHOCTlI cAenaHHblx aBTOpoM B'IBOA.B O KI{H.TIIK. LI MeXaHII3Me SJI.K-

TpoxtrMr{qecKoro ocaxAeH}r.fi 3TOIO MeT€UIJIa I{3 I{OCJIeAOBaHHbIX pacTBOpOS' o co-

BpeMeHHOM ypoBHe gKCrrepIIMeHTaJIbHbIX I{CCJIeAOBaUuit' cB}IAeTenbcTByeT TaKXe

rot $arr, rITO HaAe)KHbIe I,I Xopoilo BocnpolI3BOAI4MbIe 3neKTpOXI{MI',IqecKile AaH-

nrre 6rnra iloJryqeHbr aBTOpOM n s.IefiKax c 3KCTpeMaIIbHo MzuIbIM O6teuotu pac-

rBopoB 1.8 - 1.9 ul.

oprarurralbHble pe3ynbTaTbl 3KcnepuMeHTaJIbHbIx llccJlego&a]diuit, o[[caHIIe

M9TOAOB Ux O6pa6oTKII, a1aIIkr3a LI COIocTaBJIeHIIf, C nIITepaTypHbIMII AaHHbIMII

[peAcTaBJreHbr n 5-ru fJIaBax AIICCepTaIIUU. B HacTotlqefi peqeHsul4 OCTaHoBIIMC'

6onee uO4po6no Ha HeKoTopblx II3 3TIIX pe3yJlbTaTon' Tar' Ha HaIII B3IJI'A' B KaIIe-

e Hailreft crpane rlc-

ocHoBe f3P Pasnu-

I,rccire,[oBaHkll4.

METO,{IIIICCKUM

pe-
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3yJrbraroB paccMarprrBaeMofi pa6or' cJreAyer B'TA.JII{T' BrlepBbre rlonyr{eH'bre

aBTOpoM CrrcreMarrrqecKr{e AaHHbre o BecbMa n'coroft SJleKTpoxr4rr{ra-recrofi cra-

6unblrocru B KOHTaKTe c pa3HbIMII IIo csoefi IIpI4poAe sneKTpoAHbIMII MaTepldadra'

MII Tpex f3P, [peAcTaBnXrou*IX CO6Oft cMecII B COOTHOIII):f{T4VT 1:2 xonunxnopllAa

(xx)cpa3I{bIMI{AoHopaM}IBoAopoAHoit'cslsu(pc).BraqecrsenocneAHI,IX

Alrccepra'ToM rrcrroJrb3oBalrrrcb 3TrrJreHrJrr{KoJIb' rnnnqep]IH I4 MoqeB[Ha' a rloJry-

qaeMble f3P 6rrnu Ha3BaHbI: eralafiu, uuqenaft:t-upelnilH, cooTBeTcrseHHo. 9rI{

AaHHbIe rloKa3brBaror' aITo yKa3aHHbIe pacrBopvrelwr (ornocureJrbHo HeAoporue'

,,o cpaBHe'uro c rroHHbrMrr xr,rAKocrflMu), geficrBrrreJrb'o' MoryT paccMarpl4Barb-

cfl B KarrecrBe rIepcrIeKTrIBHbrx cpeA Ant [poBeAeH:glflpfl[aBax{Hbrx pearqufi gJIeK-

TpoxllMl4qecKoro clIHTe3a'

C ro.IKI,I 3peHI,Ifl $yrrganaenralrrrofi HayK}I ouenu4rrrrfi IIHTepec npeAcTaB.

Jrflror rroJryreH'bre aBTopoM AaHHbIe, rIo3BoJItIBrIrrIe BrlepBbre Anfl pacrBopoB Ha

ocHoBe erarafina flocrpo]rrb pfl A 3neKTpoxrrMrrrrecrofi ar<rnBHocrrl M.T'IJIJI'B' Ko-

ropHfi, KaK oKa3itlocb, cyilIecTBeHHO OTlualaeTct oT <<pfltra Hallpfl)KeHufi ueral-

JroB) B BoAHbIx pacTBopax. Sror pe3ynbTaT cBIIAeTeJIbcTByeT O BJIIIflHI4u eoQer-

ToB KoMrrJlercoo6pa: oBa'Lrfl.rro'oB MeraJrJroB o KoMrIoHeIrraMI{ foP u 3HaqrITeJIb-

noft ponu a4cop6quollHblx B3alIMOAe ftcrsuia KOMIOHeHTOB f 3P c IIOBepxHOCTbIo

MeTtUIJIoBnQoprr,rupoBaHllupaBHoBecrrofirparrnqblpa3Aenasa.s.

B xoAe 
'rccneAoB 

Al{Jrfl.Ilpoqecca KOHTaKTHOTo ocaxAeHllfl (KO) MeALI I{3

cu(I) u cu(II) pacrBopoe s etanaftHe IIa pa3rrtlllblx xeJle3o-coAepxaq[x IIOA-

JroxKax (elevrenrHoe xeJle3o, yrnepoAlloTat !I HepxaBerolll&fl cranu) 6rmll IIoJIy-

rleHbr HoBbre KarrecrBeHHbre r{ KoJIrIqecrBeHHbIe pe3yJlbrarbr. conocrasJleHlle 3TI/tx

pe3yJIbTaToBcaHaJIofI[qIIbIMlIAaHHbIMI4AJIflBoAHbIXpacTBopoBIIoKa3bIBaeT'IITo

cKopocTllilpoueccaKorr,re4raHaXeJIe3euyrJlepoAucrofiOTaJIIIBpacTBopaxHa

ocHoBe gralafina cyulecTBenno 6olee HII3KI{e' qeu na6nIoAaIOTCfl B BOAHbIX Cpe-

Aax. B erqe 6onrrueft creueHll B AaHHOM f3P gaN'reAJIeHa CKOpocTb KO trleAu na

HepxaBerou{efi cranu, qTo' oqeBuAHO , O6t'{cnxeTct BJIIIfl'UeM flpoalHOft naccue-

4



Hot{ ilneHKI{ Ha ee [oBepxHocrr{'

Cperul6onrurorow|ailaIIpIIBeAeHHbIxBAIIccepTalo/IVHoBbIxpe3yJIbTaToB

cneAyeToTAeJIbHoocTaIIoBI.tTbcfl'I{aTex,KoTopble'IIaHaIIIB3ilI'A,MoIyTnPeA-

craBJlrrb rrrrTepec c npaKTr.rqecrofi ToqKr4 3pe'rrfl' K rarcos'M oT'ocrTct Aalrlrble o

Btryrflrrvrvuqo6anor BoAbr r fgp Ha cKopocrb 3neKTpoxrrMl'qecKoro 
ocax^e'Llfl Me-

Au.florasallo'IITooTIIocuTeJIbIIorre6orrurneAo6asruBoAbIsfSP[paKTI4qecK[

MaJro BJ*rffoT K,oHer,oKy sroir peaKqr{u. [ann'fi pe3yJrbTar rro3BoJlter BbrcKa3aTb

ilpeAnoJloxeH}Ie,IITOHeKoTopbleg[eKTpoxuMuqecK[ellpoueccblBTeqeHI{eAII4-

TeJrbHoro BpeMeIilI Moryr BnoJIHe ycrrellrHo ocyurecrBJltrbct B orKpbrrbrx AJIfl ar-

rraoc$epnofi snaru ycraHoBKax. B6nruure xe Ao6asru{ BoAbr rIplIBoAflT K 3lrarlr{'

Tenb'oMy pocTy cKopocTll sJIeKTpox[MuqecKuX IIpoIIeccoB, qTo cBfl3aHo co cHlI-

nre'r{eM Bfl3Kocrrr pacrBopoB Ha oc'oee f3p (sa cuet pa3pyureHtlfl BoAopoAHbrx

cnrsefi) u coorBercrByroquM yBerlrqeHrreM B rrux rcoesouuuerrroB aus$ysult

pa3paxalouvxct qacrllq'

Bqerrorvtpa6oraB.JI.@urruIloBaocTaBJIfleT6rraronpu'THoeBfleIIaTJIeHI,Ie.

HaAexgocTb'xopoulaflBoc[polI3BoAlIMocTb'AocToBepHocTbLIHoBI{3HagKcnepu-

MeHTrurbHbrx AaHHbrx He Bbr3brBaroT coMH e*uir..Buecre c TeM' rro HeKoropbrM I{3-

Jroxe'HbrM B Arrccepr awvMarep'raJraM, cBr3arr'brM c rrrrrepupeT a\ueit' [oJryqe'-

HbIxAaHHbIx'cJIeAyeTBbIcKa3aTb[epeIII{cJIeHHbIeH}IXeKpI/tTntIecKI{e3aMeqaHlufl..

l.Bpa6oreaKTIIBHOI,lcfloJlb3yeTcflMeToAIIKaII3MepeHlIflIII{K]IuqecKuX

BoJrbraMnepHbrx (IsA) KpLrBbx. florryuenu'e 3aBr{crlMocrl4 r{cflonb3ytorcr

aBTopoMN|fl'oflpeAeneHllfrosssuuneHToBglIssyswllIoHoBCu(I)L|

Cu(II)BpaccMaTpIIBaeMbIxpacTBopax'nIIoJryIIeHHbIe3HaqeHfl'conocTaB.

JI'IoTOflcaIIaJIorutqHbIMuBeJIlIquHaMII,rra6rroAaeMblMl4BBoAHbIXpacTBo.

pax.flpu3ToM'KaKcJIeAyeTII3IIpI,IBeAeHHbIxBpa6oreuBA3aBIIcI,IMocteir,

rra6nroAaeMblepeAoKcllpoueccrrCu(I)+e:Cu(0)uCu(II)+e=Cu(I)ne

flBJl'troTc'IIoJIHocTbroo6paulMbIMI,I.BerlxycJIoBIIfiBIIoJIHeMoNCIIO6rrno

6rrnponecTflpacqeTbl(ouerrru)KI{HeTIIqecKI,IxIIapaMeTpoByKa3aIIHbIx5



rpoqeccon. OrcyrcrBr4e TaKoro PoAa uuSopyraU4r4 B pa6ore Qyn4auen-

T€lJIbHoro xapaKTepa rpyAHo tIoHflTb pr o6lscnlltr'

2. Karc rr3BecTHo, TeopeTrlqecKoe MOAeJIIIpOBaHIIe MeXaHII3MOB peAoKc IIpO-

ueccoB uo3BoJr-fleT r{HTep[peTIIpOBaTb (rar vruru',IMyM Ha KaTIecTBeHHOM

yponne) na6moAaerrarre I-pA 3aBllcuMocrra' K coXaJIeHIIIo' B AlIccepTaIII4II

HrrKaK He rrorcH frerc',KaKoft MexaHu3M peAoKc npoqecca cu(I) * e : cu(0)

Moxer orl4carb nrag Sur<cupyeMbrx Ha npaKTrtre I-pA KpI{Bbx'

3. LIc6';1teAyf, Ilpoqeccbl KoHTaKTHoro ocaxne1v1fl' MeAII Ha xeJIe3HoM gJIeKTpo-

Ae rr3 pacrBopoe cu(I) u Cu(II) n granafiHe, 6ulo ycralloBneHo' IIro B IIep-

Bbrx pacTBopax IIMeeT MecTo 6onee 6rrcrpoe [poTeKaHl'le [poqeccavl Sop-

MrrpoBaHIIe uoKpbITI,Ifi c 66nruefi uepoxoBaTocTblo, rIeM ero na6nroAallocb

Bo BTopbrx pacTBopax. Ha oqroBe aHaIIIl3a AaHHbx o vropSonoll{LT ocaAKoB

MeAII aBTOpOM BbIcKa3aHO MHeHue O TOM' qTo yKa3aHnrre oCo6eHHoCTlI CBt-

3aHbI c peaIIII3aIIueft 6otee 6ucrporo MaccouepeHoca Cu(I) zoHoB 3a cqer

r{x [oJlyc$epNvecrofi gz$S$ysuz K oTAeiIbHbIM KpI{cTaJIiIIlTaM MeALI' rlo

cpaBHeHrrrc c ruraHapnofi ru.r$Sysrefi Cu(II) ItoHoB K oAHopoAHolvry KoM-

rraKTHoMy ocaAKy. Buecre c TeM, oTMeqeHHyIo 6onee Hu3KyIo cKopocTb KO

MeAu us Cu(II) pacrBopoM MoxHo cBf3arb u c 6oree 6rrcrprrna yMeHbIIIeHn-

eM nnolllaAll noBepxHocTu XeJIe3a upn QopMpIpoBaHIILI oAHopoAHoro u

KoMIIaKTHoro MeAHoro IIoKpbrTLIS,.,{pyruyru cJIoBaMI{' npeAlo111eH6as' u11-

TepupeTaqut He f,BJIfleTCt' no HaIueMy MHeH?Iro, oAHO3HaqHoft'

PaCCnAarpVBAfl, pa6Ory B II9JIOM' CTIIITaIO' CAenaHHbIe 3aMerIaHIIfl He CHI'IXa-

roT o6rqefi BbrcoKoft orleHKrr BbrnoJIHeHHOfO AIICCepTaHTOM IICCJIeAOBaHnfl' B seft

rlonyqeHblIIeHHbIeBHayIHoMI{[pI,IKJIaAHoMoTHoIIIeHLIIIpe3ynbTaTbl'HaocHo-

BaHr4vI KoTopblx cAeJIaHbI o6ocnosaHHble BbIBoAbI' Ee pe3yJIbTaTbI MHoroKpaTHo

AoKJTaAbIB urr4cb II o6cyxA u]v1cb Ha Bcepo ccvrf4cl<I4x I'I MeXAyHapoAHbIx KoHibe-

peHIII4f,X, o[y6nuKoBaHbl s 4-x cTaTbf,X [npnuena 3 us Trux B BblcoKopefiTl4HroBbrx

n
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BXOA8rrryIX B repeqeHb BAK' u 14 tesuoax AOKJIaAon' AeropeQepar n yKa3aHHbIe

Bbrrrre ny6nuraquu noJIHocTbIo oTpa111alor coAepXaHIIe AklccepTaqflu B'JI' @u-

JrrrlrroBa. pa6ora coorBercrByer rpe6oB aHvrflM)ycraHOBJIeHHbrM B [I'II' 9-ll' t3 u

14 <flono)KeHrrf, o noptAKe llpucyx neilLl'-'r{eHblx cTelleHefi) Ne 842 ot 24 celd'

rx6pt, 2013 r. B peAaKII VVr c I43MeHeHI4flMII' yTBepxAeHHbIMII IIOCTaHoBIeHI{SMI
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