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ne4yn1efi opraHur3arryv Ha Alrccepralll{oHHyrc pa6ory Ocuvtn Oruna <@uslaKo-

xr4MuqecKl{e csoficrna cLIJIyMLIHoB, vro4uQuqupoBaHHblx cypruofi>,

npeAcraBJreHHyrc Ha cor4cKaHlre yr€Hofi crerIeHI,I KaHAI{Aara rexHI4rIecKLIX HayK

no clerlr4€rJrbHocrr4 05 . 02. 0 1 - MarepuanoBeAeHlle B MaIIrLIHocrpoeHIaI,I

Arcrya.rrrHocrb reMbl Arlcceprall[u.

Curaerr crdcreMbr €lJrroMr4Hllfi-rperranufi cilyxar ocnoeofi 6onruruncrna

lurefinrrx €LlroMLrHlreBbrx KoMrlo3l{qnfi. llpurvreHeHl{e €uIroMLIHLIeBo-KpeMHLIeBbIX

crIJraBoB o6ecne.rusaer cHLrx(eHLIe yAenrnofi uerallodMKocrll y3noB v

KoHcrpyKquu [pu MLTHHM€Lrurofi rro cpaBHeHLIro c qepHbIMH vr ApyrvMll crIJraBaMI4

rpy4oerurocrt4 Lrx rr3roroBJreHr4-rr. Cne4yer [oAqepKHyrb, nocKoJlbKy cHnyMkIHbI

prc[onByroTcf, B ocHoBHoM KaK KOHCTpyKIII4OHHbIe MaTepl4anbl, UMeHHO

MexaHr{qecKr,re csoficrsa rBJrflrorcf, Ans HIlx ocHoBHbIMLI rIoKa3areJI.tMI{ Kar{ecrBa.

B nocJreAHee BpeMfl rrpoMbrrlneHHocrblo aKTI{BHo I4crlonb3yerct

aJrroMgHlreBo-KpeMHzeerrfi cnJraB AK12, rrao4uSraquponanHrtfi coeArlHeHvrflMvr

cTpoHrlr4r, KoTopbre [paKTLrqecKLr TaK xe BJIUf,IOT HA CfIJIaB, KaK VI COJII4

rleirorrHbrx Mer€urJros. IrIx BBoA.f,T B BIIAe nrlrarypbl na 6a.se €uIroMI,IHI4s, u B

orJrr4rrlre or Hurpvrfl' crpouqufi He cKJIoHeH K yrapy vl He IIoBbIIuaer

ra3oycaAor{Hyro r4 ycaAor{Hyro nopucrocrb Marepl4ana. OrltusKt4, rIoJIyrIaeMbIe c

ero rroMorrlbrc, coxpaHf,ror cBor4 vro4ra$nqLIpoBaHHhle ceoficrsa Aaxe nocJle

lepelnaBrz. OrcyrcrBLle B Jrrrreparype cBeAenuft o BlrvrfllrLrv cypbMbl Ha cocraB I'I

csofictsa crrrJryMr4Ha uo6y4raJro K r43yrleHuro u pazpa6orKe, Ha Ilx ocHoBe, HoBbIX

KOppo3HOHHOCTOHKI,IX

cyprir,rofi.

€urro MLIHI4 eBO- KpeMHI4 eBbIX cTIJIaBOB, JIefl4pOBaHHOfO



[ucceprauuoHHafl pa6ora Ocnuu Orzna

craHTe3y HoBbrx

nocBsrrleHa yKa3aHHoMy

mareftnrrx €uIIoMI4HIdeBbrxrrpr{opLrTeTHoMy HarrpaBneHr,rrc

crrJraBoB, vro4uQraqlrpoBaHHbrx cyprlaofi .

Crpynrypa u coAeplraHrre Arrcceprarlurr.

,{uccepraqnx [peAcraBrqer co6ofi pyKonr{cb, ra3Jro}r(eHHyp B 111

crpaHl4llax KoMllbrorepHoro ua6opa: BKJrroqaer BBeAeHr{e, o6sop nureparypbr,

pe3ynbrarbl I4ccneAoBatruirt kr vrx o6cyx4euue, BbrBoAbr, a raKxe crrr4coK

III4rI4pyeMofi nureparypbl rae 108 6n6nraorpaSuuecrux ccbrJroK, 40 pucyuron ra 28

TaoJII4II, a TaKXe rIpI4nOlKeHr4e, fAe npeACTaBJreHbr npoToKon o HaMepeHl4f,x rro

opfaHI43aIII4I4 npOI,I3BOACTBa IrpOMbrrXneHHbrX Cr{nyMr{HoB nefr4poBaHHbrx

cypruofi ra rp6x M€urbrx rrareHToB na uso6pereHr{e.

Bo neeAeHuu o6ocHoBaHa aKTyanbHocrb reMrr, cQopuyJrupoBaHbr rlenb 14

3aI.arc.r4 pa6orrr, orpa)KeHa HayrlHas HoBr43Ha H rrpaKTrrrrecKar ee 3Haqr4Mocrb

IOnyr{eHHbIX pe3ynbTaToB, I43JIO)KeHbI OCHOBHbIe IIOJIO)I(eHI4.q, BbIHOCI,IMbIe Ha

3aqr4Ty.

flepnan rJraBa <Oco6esnocrll B3ar4MoAeitcrevrfl. cr4nyMrlHoB c

rvro4nQuraropaMl4) tBJltercf, o6sopnofi. B srofi rJraBe Arzcceprarluu npr4BoAr{Tcf,

cr,rnyMl4HoB u rrpLrBeAeHbr

rparxufi nr4reparypnrrfi o6sop crpyKrypHbrx oco6eunocrefi, u csoficre

npr4Mepbr coBpeMeHHhrx rexnolorufi

rr,r o4u Qzq Hp oBa:r;afl cr4nyMlrH o B.

Heo6xo4zrvro orMerl{Tb, qro col4cKarenb yAeJreHo oco6oe BHr4MaHrde Ha

aHoAHbIe npoqeccbl npz gneKTpoxuNara.recrcoft Koppo3prr4 Mer€urJroB, rrro

NO3BONUNO EMY C YU€-IOU BbISBJIEHHbIX AAHHbIX T4 LIMeTIIII4Xc{ HeAocTaTKoB

yAaqHo perxHTb rrocTaBJreHHbre rrepeA }lr4]Nl 3a4aI{I"4.

Bropar rJraBa <ZccreAoBaHI4e BIruAHvrfl cypbMbr Ha reuo$zsurrecKr4e

ceoficrea crIJryIvILIHoB) IIocB.f,IrIeHa KparKoMy orrr4caHnro nprrMeHeHHbrx

SKClepI4MeHTaJIbHbIX MeTOAOB Anfl r,r3yr{eHur reMrreparypHblx 3aBr4cl4MoCrefi

yAellHofr TerIJIoeMKocrLI, roeQ$lrql4eHTa rerrJroorAaqra, a raKxe pacrrerHbrM

3HarIeHI{.f,M TepMOAI4HaMI4r{eCKI,IX

I4HTepnpeTarJvrv.

QyHrqnfi crrJraBoB Lr r/tx reoperuqecrofi



B rperuefi rraee <I4ccle4oBaHr4e BJrr4AHufl. cypbMbl Ha aHoAHoe noBeAeHI{e

cr4JryvlrrHoB) o6cyx4euo aHoAHoe rIoBeAeHI4e cI4JIyMLTHOB, JIefIIpOBaHHbIX

cypsvrofi. I4ccleAoeaHvre aHoAHoro pacrBopeHlrr [poMhIIuJIeHHbIX cLIJIyMLIHoB,

Jrefr.rpoBaHHofo cyprrvrofi n uefirpanilroft cpeAe sJIeKTpoJIrITa xJIoplIAa HaTpus. npvt

KoHrleHTparJvrflx 0,03; 0,3 u 3,0 o/o toxaz€Llo, r{To aHOAHbIe oKcI4AbI Ha 3TLIX

crrnaBax He uMeelor rrop, o6raAaror uoHsofi [poBoAl4Mocrblo u orJll4rrarorct

BbICOKT4M 3neKTpLIrIeCKrIM COrIpOTHBneHI4eM.

MeroAoira repMorpaBuMerpr4lr LrccJreAoBaHa KI4HeTLIKa

BbrcoKoreMneparypHoro oKlrcJreHrrs rBepAbIX crIJIaBoB AK12 14 AKI2MZ,

rvro4u$raqLrpoBaHHofo cyprrraofi KrIcJIopoAoM Bo3Ayxa rpr reMneparypax

723, 773 v 823K. Vcranoueno, qro c pocroM reMrreparypbl rloBblluaercfl

cKopocrb oKlrcJreH?rr o6pa:qon. OrucneHue crIJIaBoB rroAvl,IHflerct

rnuep6onu.{ecrcofi 3aBucr4Mocru. I4cruHHat cKopocrb oKI4cJIeHLI-f, clraBoB I{Meer

t n - 4  - 2  - l  r r
rropflAoK lU ' Kf'v -'ceK -. Kaxyqatcf, 3Heprvls. aKTuBaI\uu B 3aBI4cvrMocTH oT

cocraBa crrJraBoB c cypbMofi ugtuenserc.fl or 139,8 lo 186,6 r,{x/vronr.

rlerneprar rJraBa <BrrcororeMrreparypHoe oKI,IcJIeHI,Ie 14 MexaHI4r{ecKHe

csoficrsa [poMbrruJreHHbrx clrnyMr4Hon, vrograSr4rllrpoBaHHbrx cypbMofi) nocBf,IrleHa

r4ccne,{oBaHlrK) MexaHllqecKlrx, aKycroAevruQrapyroql4x cBoitcrs u oKI{cJIeHI,In

npoMbrruneHHbrx cLrJryMLrHoB, rvro4u$uql4poBaHHbrx cypsvrofi. Ilora:ano, qro

uo4uQuqkrpoBaHr4e cyprrr,rofi rpoMbIIuJIeHHbrx cr4nyMkrHoB AK7 H AKI2, c

cyprnaofi, ynfruraer Lrx MexaHurqecKlre csoftcrna. c ynenr4qeHlreM coAeplKaHuf,

gneMeHToB. MexaHl{trecKlre csoficrsa crrJIaBoB cHaqaravro4ra$zqvpyroqux

rroBb1rxarorcs, a 3areM y6rtearor. OnruuanbHoe coAep)KaHI,Ie cypbMbl B

rrpoMbrrxneHHbrx cnnyMuTHax cocraBJl.ler 0,05 < Sb < 0,5 vac.Yo.

llpnne4enHbre B 3aKlroqeHl{Lr BbIBoAu o6ocnoBaHbr u rorr4rrecKlr BbITeKaIor

u3 pe3ynbraroB HccJreAoBauuit.. lloryreuHrre gKcrreplrMeHTaJrbHbre AaHHbre v

pe3yJrbTaTbr HccJreAoBaHr4r4 cooTBeTcTByroT rlen.f,M H 3aAaqaM Ar4ccepTaquoHHoLl

pa6orrr..

HayuHan HoBrr3Ha.



B ALrcceprarluoHHofi pa6ore perxeHbr Har46onee aKTyanbHble 3aAaqu rlo

cLrHTe3y HoBbrx lrarefinrrx crrJraBon (cunyvruuoe), nerrdpoBaHHblx cyprrvrofi. Ha

ocHoBe oKcneplrMeHT€urbHbrx uccneAoBarrufi. olpeAeneHo Blrufllr.vre cypbMbl Ha

renlo$u:uqecKue csoficrea v repMo.qI,IHaMI,IqecKI{e Synrquu cnJIaBa AK12.

floKasaHo, rrro c pocroM TeMrreparypbr yAenbHaq rerroeurocrt, 3HTaJIbrIvrg, vr

oHTponr4q crrJraBa AK12 yBenr4qr,rBarores,, a gHeprl4q lu66ca yMeHbllraerc-fi.

I4syreno aHoAHoe noBeAeHI4e npoMbIIuJIeHHbIX cLIJry\4I4Hon (AK7, AK12,

AK12M2), no4ra$raqr4poBaHHblx cyprrr,rofi B cpeAe eneKTporlura NaCl.

Vcranoueno, Lrro l.nfl ynyqrxeHutr Koppo3l,Iosuofi crofirocru cI4nyMIdHoB

orrrr4M€rrrbHa.rr KoHrIeHTparILr.f, cypbMbr He AoJDKHa rrpeBbllxam 1 ,0 ttac.Yo.

I4syreH MexaHr43M npoqecca oKI{cJreHLr{ [poMbIIrueHHbIX cuJryMI4HoB,

rvro4raQuqupoBaHHbrx cyprnrofi. Onpe4eneHrr Sa:onble cocraBJrf,rotque rpoAyKroB

oKucneHl,Iflvvx ponb B npoqecce oKI4cJIeHwI.

BrrsereHrr 3aKoHoMepHocrI,I BlrLrflr.vrfl

MexaHr4rrecKl4e csoficrna u crpyKTypy clnaBoB.

nerrrpyroqux Ao6asoK HA

llparcrnvecnaq 3HarrrrMocrb rr HayqHaq ueHHocrb pa6oru.

flparruvecrar 3Harrr4Mocrb pa6oru 3aKflroqaerc.f, B pa:pa6orr<e HoBbIX

anloMl4Hr4eBbrx cnJraBoB c rroBbrrrreHHbrMll aHTr{Koppo3I4oHHbIMrI, MexaHurIeCKLIMI4

v aKycroAeuu$zpyrorllrMu cnoficrsaN,Iu. Paspa6oraHHble c[JIaBbI Ha ocHoBe

rrpoMbrrrrJreHHbrx cr4rryr\4lrHoB, rrao4zsuqupoBaHHbrx cyprruofi, TarcKe o6laAaror

pe3yJrbTaToB tr

xopour,rMll lnrefinrrnru ceoficrealuu v pr3 HLIX MoryT orJrl4Barbc-fl vr34envrfl,

pa3nnrrHbrMu cnocooaMl4 |rvTbf .

'  O6ocHoBaHHocrb vr AocroBepHocrb ocHoBHblx

peKo MeH ua\uit, cQo prvry.n u po Ba H H blx B pa6ore.

llolyrennrre pe3ynbrarbr AocraroqHo o6ocuonasrr u AocroBepHbl.

.{ocronepHocrb pe3yJrbraroB rroATBep)K.{aercf, r4clroJlb3oBaHLIeM aBTopoM

Qyn4al,reHT€urbHbrx nocrynaroB u Lr3BecrHbrx B HayKe vr [paKTrIKe MeroAoB

Qusuxo-xr{MlrqecKr4xLrccneAor,aHuircrIJIaBoB.

I4gloxenHrre B Ar4ccepraquonnofi pa6ore pe3ynbrarbl orry6luxoBaHbl

raKxe 14 B BeAyrrlr{x, peKoMeHAoBaHHrrx BAKoM )KypH€Lnax, o6cyxAeHbl uayvnofi



ooqecTBeHHocTblo Ha

H ayqHo - [paKTlrrre OKHX

pecly0JrLr KaHcKHX, pefLroH€LnbHbIX

Ouenu4no,

kr MexAyHapoAHbrx

rrTo pe3yJIbTaTbIxonSepeHrlurx.

Ar4ccepraquouuofi pa6orrr Oczun Oxura f, BJr.rrK)Tcf, o6ocHoeaHHbrMlr.

Crenesr o6ocHonaHHocrr4 v AocroBepHocrr,r

AI4cceprarlr4r4 Ocr,run Or<una AocrarorlHo BbrcoKa.

AaHHbre corocTaBJr.rrJrr4cb c orrbrTHbrMr{ AaHHbIMT{.

CoornercrBrre AnccepraIIHH crlequaJrbHocrrr

KOTOpbTM OHa rrpeAcTaBrqercq K 3a[IuTe.

,{ucceprarlrloHHaf, pa6om Ocuuu Orrara, npeAcraBJreHHa-[ Ha corrcKalne

yteHofi crelreHu KaHAr4Aara rexHplqecKrrx HayK, coorBercrByer rexnz.recrcofi

orpacnu HayKH, creqlraJrbHocru 05.02.01 - <Marepra€LnoBeAeHr4e B

Malrrr4HocrpoeHr4u) u coorBercrByer nacilopry grofi cnerln€LnbHocrr4 rro

cneAyroqlrM nyHKTaM:

n.2 - 3Kcnepr4MeHTaJIbHoe o[peAeJIeHHe Kr4HeruqecKlrx H 3Heprerr4rrecKax

napaMerpoB npoqecca (onpe4enenrr vcrr4HHafl cKopocrb oKllcJreHr4r crrJraBoB,

p ac cr{ 14 T aH a 3 K c n ep r4M e HT uul b H a{ 3 H ep f prfl aKTLrBa\vu ) ;

n.7 - MexaHu3MbI cJIoxHbIX xI{MI{rIecKr,rx rrpoqeccon (usyueHbr MexaHr43M

oKr4cJIeHLIt CnJIaBOB, MeXaHIZ3M ClJIaBOO6paSOnanUe) ;

u.1 1 - Szsrarco-xl4MurlecKl{e ocHoBbI rrpoqeccoB (raccne4oBaHbr $u:uro-

xHMI4rIecKIle cnoftcrsa cr4JryMr,rHoB, uo4r.r$uqrapoBaHHbrx cyprvrofi, Bbr.sBreHbr

rapaMerpoB).

BHyTpeHHefo eArrHcTBa

coorBercrBuq anropeQepara Arlcceprarlur,r.

pe3ynbraroB, rIoJIyr{eHHbIX aBTopoM Ha ocHoBe reoperrrrrecKlrx u na6oparopHblx

I4ccneAoBasuir.. B Al4ccepraquonnofi pa6ore OcrEura Oxuna perxeHa Haf{Ha.f,

npo6nevra e o6racru Mareprl€uroBeAeHlrf, .

Orrtusxra BTynoK krs 4aHHofi rpyrrnbr crrJraBoB

r4crroJrb3oBaHbr B KaqecTBe ruyMonofJrorqaroulr4x

,{ucceprarluoHHar pa6ora orpaxaer BHyrpeHHee ellrHcrBo HayrrHbrx

ycrerrrHo MoryT 6urr

rrpr4cnoco6nenzfi B

crepxHefi. B cnyqae

pe3ynbTaToB kr BbIBoAoB

llolY'renurte Pacu€ruue

vr orpacJru HayKr{, IIo

3aKOHOMepHOCTT4

OueHrca TIOJIVqEHHbIX pe3yJrbTaToB

SopvroeoirHbrx Marur4Hax npr4 Soprr,ronre vo4elefi H



r4cnoJrb3oBannfl. Ao6asru cypbMbl, KaK rvro4uQlarcaropa cI{JIyMLIHoB,

r,rHTeHcuBHocrb 3ByKorIornoIIIeHLIt Bo3pacraer e 1 ,7 pa"r..

Pesynrrarrr, noJIyqeHHbIe .quccepraHToM, f,BJIf,Iorct HoBIIMH, BbIBoAbI

csopuynnpoBaHbr apryMeHrrrpoBaHo. Arrope$epar H uy6naxaql4rl IIoJIHocrbto

orpax arcr coAepx( aHl,je ALICCepTaIILIOHHOLI p a0 OrbI.

Ha ocHoBaHHI,I anaJru3a coAep)KaHr4rr

14crIoJIb3yeMbrxnpeAcraBJleHHbIX ny6luraqufi,

ALrccepralluonnofi pa6orn,

MeroAoB 14CCJIeAOBAHVIfl,

cAenarb BbIBoA, IITO ypoBeHbr{HTepnperar\w nonrreHHblx pe3yJlbraroB MoxHo

nayrHofi rcaluQnKarluu ed aBropa - Oczuu Oruna coorBercrByer yu€Hofi

crerreHr4 KaHALIAaTa reXHLIqecKrIX HayK.

IIo AuccepraIILII4 IlMeerct cneAyrcIql4e 3aMelIaHLIe:

1.,{uccepraHry cneAoB€rJro 6u onpe.qeJl}Irb BeAylqyto $asy rIpH KpI,IcraJInLT3aIIr4vr vr

rrocJreAo Bare JlbHocrr o 6paso Banvrfl' ucex Q a"e.

2. AnropoM yrBepxAaercs ((...c yBerr4rreHueM coAepxaHut rvro4u$zql4pyroull4x
DJreMeHToB, MexaHI4qecKI4e ceoficrsa cIrJIaBoB cnaqara rloBbllrlalorcfl, a 3areM

y6rrnaror>. CneAoealo 6olee AerilrbHo BbI.lcHLITb MexaHLI3M TaKofo Blrvrflrrufl'.

3.hccneAoBaHr4e Koppo3r{oHHbrx ceoficrn I{3yqeHo roJIbKo n nefirpalrnofi

cpeAe. Vlzyteuue AaHHbrx cnoficrs B ApyrLrx cpeAax 6oree nporlHo yrBepALTJIo

6u 3zurBJreHlre o Koppo3Lronnofi yctofivunocrll uccneAoBaHHbIX cocraBoB

CTINABOB.

Cne4yer orMerr4Tb, qro 3aMeqaHue He cHuxaror o6Irryo rIoJIoxI{TeJIbHyro

orIeHKy pa0orbl.

PenovrenAarluu rro ucrroJrb3oBaHrlro pe3yJII'TaroB ArrcceprallrlouHoro

IICCJIEAOBAHI|fl.

Bne4peHvre AuccepraquoHHofi pa6orbr aBTopa cocroLlT B HcIIoJIb3oBaHLII4

pa^rpa6oraHHbrx MeroAoB u peKoMeHAa\ufr rpu paspaOorre vr peuru3ar\nvr

crparerHqecKlrx rrJraHoB pa3Burufl. orpacJlH MaIrILIHocrpoeHLIt Peclyonuxu

TaAxzxncraH. IrlcnomsoBaHLle pa^:pa6oraHHblx

rrryMorrornorqaroq[x npucrroc o6nennfi rIo3BoJIIlT Ha

cqer rpoAJreHrnr cpoKa cryx6u.

OcHoeHH e fro Jro)Ke Hlzfl, Aucceprarlnll MoryT 6rrru uc[onb3oBaHbl :

-B noApa3AeJreHlrrx oTpacJreBbrx HayqHo-rrccJreAoBaTeJlbcKl4x LIHCTHTyTOB

cooTBeTcTByroqr{x Mr4HtrcTepcTB kI BeAoMcTB, 3aHLIMaIOUTIXC{ OTpaCnbIO

Marur4HocTpoeHl4f,;

CTIJIABOB B KAIIECTBC

30 % cgKoHoMrlrb Mer€[JIJI 3a



-B fIeoHoM rlpoqecce npl4 pa3pa6orKe yqe6Ho-MeroAr4qecKLrx KoMrrJreKcoB
ro HayqHo-ecrecrBeHHblM Ar4or{r4rrJrr4HaM Anfl BV3on c TexHr4qecKr{Mr4
HarrpaBneHUflldI4.

3arc.ntoqeHne.

.{uccepraqI4oHHat pa6ora oczun orura <<@prsuKo-xLrMLrrrecrrae csoficrea
cI4nyMHHon, uo4uSI4Iu4poBaHHbIX cypbvrofi>>, upeAcraBfl.rrer co6ofi 3aBeprueHHoe
HayqHoe r4ccneAoB a]F'kre, BbrrroJrHeHHoe aBTOpOM

BbrcoKoM ypoBHe, B KOTOpOM U3nOXeHbr HoBbre

B o1nacru Marepr4€uroBeAeHr.r.rr cr4JIyMr4HoB,

3HaqHTenHGtfi BKiIaA B pa3BLITHe gKoHoMr4Kr4 crpaHbr. lloryrerrHue aBTopoM

pe3ynbTaTbl' HecoMHeHHo' AocToBepHbI LI I4MeIoT He ToJIbKo rrpaKTr{qecKoe, Ho r4
TeopeTr4qecKoe 3HaqeHHe.

flo o6teMy, Har{nofi 4ocroBepHocrvr, vr rro o6ocnosaHHocrr. ocHoBHbrx
BbIBOAOB OHa rloJrHocrblo coorBercrByer rpe6onaHzsrra BAK pT, a ee anrop -

Ocwvtz Orzn 3acnyxr4Baer rrpncyxA eHr4fl, y.r€Hofi crerreHa KaHAuAara
rexHl{qecKl4x HayK rlo cllelll{€rnbHocrl4 05.02.01 - MarepzanoBeAeHLre B
MaIIILIHOCTpOeHkILI.

orsHs 3acnyuraH z o6cyx4eH Ha 3acetaHkrkr HayqHo-TexHr.rqecKoro coBera
focy4apcrBeHHoro HAYqHO-'KCIIEPZMEHT€IJI'HO.O I4 NPOA3BOACTBCHHO.O

3ane4yrou1uft sxcuepnMeHTaJrbHo-rpokr3BoAcrBenuofi
la6oparo puefi f ocy4apcrBeHHofo HarrHo-gKcnepLTMeHT€urbHoro

r{pexAeHux Axa4eMLrLrHayK pecuy6nzrz Ta4xuKrrcraH (AH pr) ( lg)
ceura6pr 2017 roAa (upororcol J\b 3)
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