
OT3bIB

o0r'rqlranlHoro o[rIoHeHTa Ha ArrcceprarluoHHyrc pa6ory Hryeu XoHr Bnera
ttParpa6orKa ocHoB TexHoJIorulI cHHTe3a HaHoKoMrro3r.rra Ag/uo.nuar(pgJroHr.rrprrJr

npu llK-narpene", npe4craBJleHHyrc Ha corrcKaHr.re yueHoii crerreHr{ KaHArrAara

TexHuqecKlrx HayK IIo c[equaJ'IlHocTqm 05.27.06 - ttTexHoJIorIIq 
r.r o6opygoBaHr{e

AJrfl rlpou3BoAcrBa rloJry[poBoAHHKoB, Marepr.raJroB u nplr6opoB sJreKTpouHofi

TexHLIKHtt

B AHccepraqzounofi pa6ore Hryen Xonr Bvera $axruvecxra peqb uger o

lonyr{eHHl4 MeraiIrIoHaHoJIHeHHbIx KoMrro3HToB. 3ra o6lactr I4crop6rrecKl4 Bo3Hrr*.lra

oAHoBpeMeHHo c o6:racrrro xLrMHkr nonuMepon e 60 ronax XX eexa 14 Ao ceroAHrrrrHero

BpeMeHlI He yrpurr4na Hayr{Horo b [paKTHqecKoro I.IHTepeca. I"y*Sa3Hr,re
MerrulnorlonrlMephl o6la4aror pqAoM qeHHbIx Sasruro-xr4Mr4r{ecKHx Lr MexaHr.rqecKkrx

csofrcre. Ouu urupoKo flprrMeHflIorcf B pa3ur{Hblx coBpeMeHHr,IX BbICoKorexHoJIofHqHLIx

o6racrsx npoMbrruneHHocrrr, Koropbre yKa3aHbr B Ar4ccepr a\r4tt.

Harz6onee pacnpocrpaHeHHblMr4 MeroAaMH nonyrreHu_f, [onl4MepoB, HarrorrHeuHbrx

MeraJIJIaMI4, ger-slo:fc-f,: 1 - MexaHl4qecKoe cMeIUHBaHI4e [opotrrKoB MerarIJIoB c

[opolxKaMlr [o-]rI4MepoB; 2 - srrcoKoAucrlepcHbre loporrrKrr MerauroB cMerrruBarorc-s c

xlrAKrrMI4 HeOTBepXAeHHbIMH non[MepaMrr; 3 Koaryn-srlu, cycneu:ait noporxKoB

MeTaJrrroB B pacTBopax TepMonJracTHqHbrx cMoJr u Ep.

Bce ueroAbl cMerxuBaHWfl r{epe3 pacroBop r4Meror p-sA cyulecrBeHHbrx HeAocrarKoB.

fraeHtrN'{rr u3 H.,X rB'rflrorcfl: HepaBHoMepHoe paclpeneHr4e rBepAr,rx rracrr4rl B Marpr4r1e,

HX pa3nHLrHafl Berur{I4Ha Ll HaIILlqI/Ie Ha rroBepxHocTll MeTaJI.rII4rreCK[x qacTHu oKcHl{Hbrx

n:reuox. Hecuorpr Ha MHoxecrBo MeroAoB yMeHsrxeHr4q 14 npeAorBpalleHg-s 3THx

rlpoqeccoe s SonE,mHHCTBe r43 Hr4X OHH OCTaTOTC-S Henpeo4olduHrrua.

Ilplruenensr,rfi e pa6ore MeroA cHHTe3a HaHoKoM[o3r.rra Agltotruanprrorr,,.p^

(IIAH) c rloMourro IzlK-uarpesa ruurdH 3TIrx HerocrarKoB 14 [o3ToMy ero r.rcc,reAoBaH,e r{

IIepcneKTLIBH[,IMrI.pa:pa6orxa -qBJI{}OTCq AKTYAJIbH[,IMH



Ife.rrru .{uccepraqlrounofi paSoru Hryeu Xonr Bnera flBwrracb paspafiorxa

HayqHblx H TexHo,rlorurrecKr4x ocHoB cHHTe3a HaHoKoMro3rrroB AgIIIAH npu HK-

HarpeBe IIAH B Marepl4anax Enfl coeAuHeHrrr 3JreMeHToB 3neKTpoHHr,rx

ycrpoficre.

IJtts Aocrl4xeHl4q Ilenu AI4ccepraHToM 6ttmt rrocraBJreHbr u perxeHr,r

cneAyrollae 3ailaqfi"

' - Id3y.rtaTl KI,IHeTVKy LI MexaHI43M xI4MHqecKHx [peBpauteHUfr B KOMTO3HTe

Ha ocHoBe rIAH u AgNO3 B 3oBucprMocru or reMreparypbr u KoHrleHrpalMkr

corefi AgNO3;

- fi3yl{LrTb BlrvrflHpr-s coAepxaHLrfl aToMoB a3OTaJ BOAOpOAa, KTZCJTOpOAa B

repuoo6paSoraunou IIAH sa cra6uJrbHocrb xrzMur{ecKofi crpyr<rypbr npu HK-

HafpeBe c noMotr{bro nony3Mnupuvecxofi

cxeMbr MI{DO (N,ro4z$aqupoBaHHoro

nepeKp6rBauuena);

KBaHToBo-xaunqecr<ofr pacveruofr

npene6pexeHr4-s AByxaroMHbrM

- r'rccneAoBarb Bo3MoxHocrb o6pasoeauux HaHor{acruq Ag B IIAH B

Al{ala3oHe reMneparyp 100+300 "C c nouorrlbro repMoAr4HaMr4qecKr4x pacqeroB;

- I{3f{I4Tb 3aBI4cI4MocG ceoftcm (crpyKTypbl, naop$olon4r4, xraMt4rrecKoro

cocraBa, yAelrHofi sneloponpoBoAHocrr4, @a:onoro cocraea) HaHoKoMrro3r4Ta

AgIIIAH or ycnoBuir ltfr{-rtarpeBa (renrueparypbr, KoHrIeHrpar{r4v corrrr AgNO3,

cKopocrr4 HK-narpena, BpeMeHH BrrAepxKrr nptr IrlK-narpeee) c uenrro

KOHTpOnHpyeMOfO cuHTe3a Marepr4ana c 3aAaHHhrMlr cnoi{crnanrn;

paspa6oraru ocHoBbr rexHoJrorur{ HaHoKoMno3r{Ta AgIIIAH c

KoHTponupyeME'IMH ceofrcreaMl4 Ha ocHoBe pe3ynbraroB HCCJTeAoBaHHT KrzHerI4Kr4

?r MexaHH3Ma npeBparqesrfi B HaHoKoMrro3ure AgflAH rpu IzlK-Harpeee,

crpyltrypbl, 3JleKTpo@usuvecKl{x u tfn:uro-xr4MurrecKr4x ceoficirs HaHoKoMno3rrra

Ag/IIAH;

- pa:pa6orarb Ha ocHoBe HaHoKoMrro3r4Ta

c o eAri H e Hr.r-f, 3Jr eMeHToB SrrexTpoHubrx ycrpoli cre.

AgilIAH Marepr4an nn,



Bcecroporisufr alualru3 cyulecrByro[Iux MeroAoB cr4HTe3a KoMrro3HToB Ha

ocHoBe rIacrHII Ag (r:raea 1) c I4crro.rrb3oBaHaeM xuMrrqecKnx $orouHr.rqr{aropoB,

y-o6;ryueuut, o6lyrreHuq pryruofi lananofi s Ep.B pa3nuqHbrx Marprruax Aaer

npaKTHr{ecKu [oJIHoe npeAcTaB.]reHHe o coBpeMeHHoM cocTorH]Irr Bofrpoca,

IIocraBJIe HHoro B Arrccepr arJuLr. Teu c aurru o6ocHoBbrBarorc.fl ocHoBHbre Suazr<o-

xI4MI4rIecKI4e rIoAxoAbI K gKCnepHMeHTaM, Koropbre racrronb3yrorcfl n pa6ore, u

yBenuqr4BaeTcf Harn{AHocTb v opLIfHHanbHocTb nonyr{eHHbrx pe3ynbTaToB.

Buecre c grrrM, npeAcraBrl{.erc, BaxHbIM B BbIBoAax f.[aBEI 1 ,{am r{erKoe

[epequcneHl4e $z:ar<o-xl4Ml4rIecKr4x rr rexHoJroruqecKHx [per4Myrr{ecrB I4K-

HarpeBa anfl. cnHTe3r4pyeMoro KoMrrosr.rra Ag/TIAH. Teru 6oree, .rro I,{K-HarpeB

yxe [pr4Melr.flEcfl paHee Anf, aHa[orr{qHbrx qenefi.

B excneplrMeHTa[bHblx rJIaBax2 u 3 uoxno orMerr{Tb cneAyrolqr4e BaxHrIe

pe3ynETarEI.

1. Bnepeue c rroMolrlbro MoAenrrpoBatnfl crpyKTypbr repMoo6pa6orauHoro

IIAH (TIIAH) c I4croJrb3oBaHHeM MoAenu MoJreKyn.rrpHoro KJracrepa kr

aAanrrrBHofi KeaHroBo - xr4Mr{r{ecKofr nonyeMnupur{ecrofi cxeMbr MNDO 6stw

nonyqeHbl 3HarIeHH{ 3Hepr}II4 cBfl3u, Anr{Hbr cBf3kl, BaJreHTHbrx yfnoB kr

JIoKarIbHoro 3ap-sAa aroMoB 4nx TIIAH u ux 3aBr4cr4Mocrr{ or coAepxaHafl aroMoB

N, H u O. 3ru pe3ynbrarbl noArBepxAeHbr 3KcnepuMeHraJrbHo MeroAaMH PO3C,

Oxr a IAR- cneKrpocKonr4u.

2. flarce B Ar{cceprar\krkt nogpo6uo (rn 3 ) uayuarorc.a Sa:oerrfi cocras

(P@A), crpyKrypa (C3M), cocraB rroBepxHocru (P@3C), ouruvecKr{e cnofic:rna,

Kr4HerrrKa xr4Mrrr{ecKr4x npeBparqeuufi B crrcreMe AgIIIAW AMOOA (., 3.1.5) u

ap (u. 3.1.6-3.11) upn I4K-narpene.

3ro uoseoJrr4Jro:

ycTaHoBI4Tb Xr4Mr.rqecKlre peaKrlul/I BoccraHoBJreHr4s Ag HeKoropbrMr4

'3

ra:oo6pasHbrMr4 npoAyKraMra AecrpyKrIrt 14 IIAH (H, Hr, CO) ;



Bbr6parb orrrr4MaJ'rHbre reMIIeparypr,r pa3no)IteHaq

coAepxaHr4eM AgNO, (5, 10, 15, 20, 80 o/rwacc) ra c yudrou

rracruu, Koropbre He npeBrrrxaror 3Ouvr;

ycraHoBr,rrb coorHoureHrl.s Kpr.rcrarrnra.{ecKofi 14 anao$opuofi Sa: B

KoMro3r{Te r4 B uacraqax Ag;

ycraHoBurb yMeHbrxeHr4e yAenrHoro conporuBJreHr{e B TIIAH npr{

yBenurreHr4r{ reMrreparypbr HarpeBa or 600 4o 750oC (ra6n. 3.9) xouno3rrra c

Bo3pacraHaeM coAepxaHr4r4r Ag or 5 lo l5'4 Macc., a raKxe yBenr4qeHue

3neKTporpoBoAHocrrr or 2,94 lo 12,37' Cna/cna npr4 yBenv.ueHrLt KoHrIeHTpaWr4

MeTiL[JIa B TeX Xe npeAenax H Ap.

3. B pesyJlbrare npeAnoxeH MexaHH3M pa3noxeHr4-s IIAH z o6pasoBaur,re

HaHoMerpoBblx qacrHII Ag no4 4eficrnraena I4K-sarpeBa, cocrorrqurt uz pflEa

napallnenbHblx 14 nocneAoBaTeJlbHblx roMofHHblx H feTeporeHHblx xI4MHr{ecKI4x

peaxqufi npia 80"C (crp. 96).

4. Ha ocHoBe npeAcraBJreHHbrx pe3ynbraroB 'asatruza KHHerr{KH,

MexaHI{3Ma peaxqiafr npeBpaqeHufl B KoMrro3rrre, pe3ynbraroB HccneAoBa:o:afl

crpyKTypbl, Su:auecrux v xl{Mr{r{ecKrrx ceofrcrs B IIpoqecce cr4HTe3a

IIAH c pa3nurrHhiM

I43MeHeHHf pa3MepOB

HaHoKoMno3rrra Ag/IlAH npu noMoulu IrIK-HarpeBa IIAH 6:urra pa:pa6orana

TexHoJIOfHqecKa.fl cxeMa efo cHHTe3a

3:ra 'rexnororurrecKaq cxeMa B cBoro oqepeAb Jrer.[a

orrrr{MzlrrbHbrx cra4ufi, cr{HTe3a' HaHoKorro3r4Ta AglfiAH

B

,1

reMneparypbl, BpeMenu IrlK-uarpeBa y Ap (ra6il. 4.1). Teu catmru.QaKrlrr{ecK}1

6s:ra pelxeHa rrocraBJleHHafl 3a aqa co3AaHuq $rz:lrxo-xuMr4rrecKlrx ocHoB

T exH o.rr o r LrLr cLrHT e3 a H aH o K o M rr o 3 14 T a A g/IIAH.

[ocrorepHocrb pe3ynbraroB, [oJryr{eHH6rx c r4crronb3oBaHrreM 6olee 15

coBpeMeHHbIx MeroAoB IrccneAoBalr.rtfl., He Bbr3brBaer coruseunfr 14

noATBepxAaerc, B3ar{MoAononH-{roqr4Mu 3KcnepHMeHTaJrbHbrMr4 AaHHbrMH. He

BbI3bIBaer couueuuii u o6ocHoBaHHocrb BbrBoAoB H rroJroxeHufi, esluocuMbrx Ha

3arrIr4ry.

ocHoBy ru6opa

krx pexr4MoB:



IJe:rulr p-sA pe3yn6raroB, nonyr{eHHErx B Arzccepraquouuoil pa6ore Hryen

Xour Bueta, HecoMHeHuo oSna4aer HayrrHofi uoelrsuofi:

- BnepBrle reoperl{r{ecKrr 14 3Kcnepr{MeHTanbuo o6ocuoBaH cnoco6 cHHTe3a

HaHor{acrHu Ag B rIonl{aKpHnoHrrrpHne c IroMorrIEro Sr.r:axo-xr.rMHr{ecKr4x

nporleccoB B KoMrro3r.rre AgNO3/|IAH noA 4eficreneu HK-uarpena Ha

aBroMarrr3upoBaHHbrx ycraHoBKax <<@oron>> u <QHC-P610CP> (Hoy-Xay }le33-

249-2013 OHC)"

- B[epB6Ie c rloMotub]o nony3M[r4puuecr<ofi pacr{erHoi.r cxeurr MNDO 4nx

crpyKrypbl TepMoo6pa6o:ranHoro nAH ycraHoBneHo, qro yBenHqeHrae aronloe N,

H Lr O yr,aeuuuaer repMocra6u:muocrt [IAH.

TepMocra6lr:uuocrs crpyKTypbr ronr4Mepa

3KCnepI{MeHTaJrrbHo iloATBepxAeHSI C nOMO[IbiO

cIeKTpocKonr4rr;

- BnepBble Ha ocHoBe I43yrleHrr-f, KrrHerLrRLr Lt MexaHr43Ma o6pa:ona:a:afl trpr

tr4K-uarpeBe HaHoqacrr.ru Ag u IAH, coAepxaqenr AgNO3, /cr&HoBJreHo, r{ro

xapaKrepu3yercq ilvl.rrktrup)ryorUefi KrrHerur{ecxofr cral.ueil (Eo:94 xflN/naonr),

pacnaAoM KoMrJreKCa Ag[CN],NO, rr BErAeneHr{eM H: u CO, cuoco6creyrcrquu

BoccraHoBJIeHHIo HoHoB Ag* , o6pasonaHr{ro HaHor{acrr4rr Ag a pa3MepoM oKoJro

20 uu.

Cne4yer ocoSo

B3ar.rMocBf,3b pelxaeMbrx

orMerr4Tb r{erKyro norrrKy flocrpoeHr4-s paSoru pI

3aaaq,) BsrreKarolur4x Apyr r.T3 Apyra. 3ro o6ec[errr4Baer

y6e4rl're;rr,Hocrb u [ocJreAoBareJrbHocrr, pe3ynbraroB, rlx AocroBepHocrb rl

BHyrpeHHee crpyKTypHoe eArrHcrBo pa5orrr.

Becmta cyulecrBeusoit rorolKuTe:mnofi orrlr{rrr{Te:nnoi.r oco6enHocrrro

nprrMeHeHHoro n paSore MeroAa crzHTe3a KoMrro3r4Ta flBJrflercfl orcyrcrBr.ie B

MoMeHT cI,IHTe3a KoHTaKTa rBepAr,rx qacrnrl c arlrocQepoir a xr4AKoii cpegofi.

Xznat4.recxl4e peaKrlrrlr BoccraHoB.rreHr4, r{oHoB Ag rrporeKaror e o5seN,{e

AecrpyKryprrpyeMoro [onaMepa.3ro cpa3y peuraer MHorHe npoS:reur,r, a tlMeHHo:

Brussue aroMoB N Lt O Ha

14 pe3ynbTaTbr pacrreTa

MeroAoB PO3C, ONe- v VIK-

AecTpyKrIH, KOM[O3HTa AgNO3/IIAH HaquHaercq rpu 700C, Koropa.s



Ha [oBepxHocrrr 3apoAbllilert \acr:r.rl He o6pa^:yrorc-s oKcHAHbre frneHxra Ag2O,

Bo3MoxHbIe rrrAparbl AgOH; Hr{Benapyrorcfl npoqeccbi cMarrHBaHHfl

noBepxHocTH r{acTI4II; yBenr4rrr4BaeTcfl oAHOpOAHOCTE, pa3Mepa qaCTUq rrMeHHo

HaHoMerpoBoro ypoBHfl, pacrytllux H3 pa3pflxaeMbrx r{oHoB Ag+; orcycrByior

upo6:reuu arperarltrLt l'acrLt\ rr Apyrue.

,{a-urnefiuree pa3Br{Tr4e MeroAa Moxer kr4Tr4? Hanp}rMep B HanpaBJroauv

Iacnonb3oBaHnfl Y3 rone6a:uwit pa3nr4qHofi naorquocru 14 AnHTeJrEHocrra. IIpu erou

6ylyr yMeHblxarrcx aiaS$y3I4oHHbIe ofpaHuqeHkrfr B pacilpeAeneHze r{acrr4r{ ro

or6euy IIAH kt yBerlurrlaBarbc-f, KorLrqecrBo sopo4uruefi oAHoBpeMeHHo c

yMeHblrreHrreM BpeMeHI4 3apoAblrueo6pasoeaHpt\ a raKxe Bo3pacrer Bo3MoxHocrb

ronrreHrrrr KoHr{eHTpupoBaHHbrx rro cepe6py rouuosuqzfi. Ilocne4nxx

peKoMeHAaWfl, npflMo cornacyercfi c p€BAenoM 3.4 guccepra\vrkr, r,qe rroKa3aHo,

rITO yBenr4r{eHr{e KoHrleHTparJkrkl AgNO3 B r4cxoAHoM KoMno3r4re or AgZ}[fAH lo
Ag8O/IIAH 3aMeAn-f,er cKopocrb o6pa:onaunx qacrurl Ag, rpr4BoAur K

Bo3pacraHuro reMrreparypbr 14 yBenuqeHrrro Bp eMeHH rlx o 6pa:o BaHvrfl .

3 KC n ep r4Me HTUITIbHbIM

MaTeprailna,

petueHurrM.

B uomrofi

luccepralll4-s xoporuo oQopMJreHa, co.{epxr4T ueo6xo4rzMoe Konr4rrecrBo

coorBercrB).roruero 6omuruna MA[bIM

AnropeSepar Mepe oTpaxaeT ocHoBHoe coAepxaHr4e

Ar4CCepTarlprH.

Koru.{ecrno rry6nrarcalqlrrfi, no MarepuaJraM Ar4cceprarlur4 flpeAcraBJr;rerctr

AOCTaTOTTHbIM.

Heclaorp, Ha or{eBr4AHbre Aocror{HcrBa AucceprarlraoHHofi pa6orbr, oHa He

onpe.{eneHr4fl , B rreM 3aKJlroqaerc-f, cl4Hepferz.{ecKuff

e$Sexr B npeBparqeHr4r{x B IIAH npu I4K-narpere. Hanpuep, c ) reroM

o6rqenpr,rHqroro ero rroHl{Ma:a:afl., AaHHoM B KHr4re H.llpuroxvna v Irl.Creurepca

JILIIIeHa HeAOCTaTKOB.

1. He ,{aHo rrerKoro

"flopx4ox rag xaoca". M. KonKnura. 20A5.296 c.



2.tlpu oSrunpuoM DKcnepI4MeHTa,tbHoM Mareprrane BbrBoAbr no r,raeaN4 2 r.{

3 4aur,I orreHb cKyAHo rr He pa3BepHyro, r{To MacKr4pyer rroHr.rMaHue rracrHbrx

pe3ynETaToB, kIX coIocTaBrqeMocTH B coBoKynHocTr4 kt co3AaeT TpyAHocTu

o6o6qarorilero xapaKTepa, Bbr3brBaq ueo6xo4lrMocrr, MHoroKparHoro o6parqeHaa

K TeKCTy.

3. K gelocrarKaM lr3JroxeHr{fl Mox<Ho orHecrr4: MHoroqucneHHEie noBTopbr

B Aucceprarrr.ru (crp.25 H Ap.) r{ aBrope$epare; Ha pr4c. 1.10 na rpusofi 6 He

yKa3aHBI D- r,r G-uI4KI4, Hefiouqrurrfi crr.rrrE, B [epBoM a6saue ua wp.27; ouru6xa n

rlyHKTyauvtr B nocneAHl4eM npeAnoxeHrrr{ BTopofo a6paqa Ha crp 30 ttcraNaer

ero cMblcn; HeyAaqHo eu6paHHoe cJroBo "B6ro4urre" B repBoM 14 BTopoM a6sarlax

Ha crp. 6, r4e yMecrHo cKa3arb "rreHHble" Lutu"xapaxtepHnte"; ra6:ruqa2.7 (crp.

50) osar"rraB"rreHa <<@a:oebrfi cocras TIAH npn T> 200nC), B ro BpeMfl KaK B

TeKcre ee I4HTepnperarlr4rr r.rAer KaK 3uaqeHvrfr napaMerpon Sa:onoro cocraBa

TIIAH, nonyqeuHble "rlpu yBenuqeHvrkt Enkrre.rbHocrr4 o6ryueHnfl, rtppr 20AoC;

orcyrcrBr{e ro$eSSr4rlr.reHra 2 u ypaeuenvryr 3.20 crp 65.

Kar cre4yer H3 TeKcra Al4cceprarlr4r{, rotr [paKTurrecKrrM rrprrMeHeHrreM

ee p*ynlTaroB cneAyer rIoHI{Marb [epBoHaqanbHy]o anpo6aqurc rron1n{eHubrx

upu 2800C coeAr.rH oauir rrarra Mo-(Aglnom.ruep)-Mo u Si-(Ag80[IAH)-Mo 4nx

AkIoAHbrx crpyKryp. 3ro rpe6yer 4alrHefi ruero pa3Br4TH-s.

CAelasur,re 3aMerIaHl4-f, He 3arparr4Baror ocHoBHbrx 3arrluruaeMbrx

pe3ynbraroB I{ rlorloxteHuit u He cHrrxaror HayrrHofi r.r npaxrnqecr<ofi 3Harrr4Mocru

Ar4cceprauironuofi pa6orur Hryeu Xour Buera.

IIo naarepvailau Arccepraqr.ru ony6nr4KoBaHo 14 naymux pa6or, B roM

rll4cne 5 crarefr B xypHaJlax, peKoMeHAoBaHHbrx BAK uo cnerluarrbHocru, 8

crarefr e c6opnuKax MareprraJloB H.{oKnaAoB MexAyHapoAHrrx xou$epenqufr. IIo

TeMe Ar4cceprarllru [onyr{eHo 1 Hoy-Xay rr aKT o rrpr{MeHe:o:aLt.

Taxuna oSpasou, MoxHo cAenarb 3aKJrror{eHr4e, r{To fro csoeii Hayuuofr

HoBH3He I{ [paKTu.{ecKofi 3Har{I4Mocu{ AHCCeprar(Hff coorBercrnyer rpeSoBaHH-f,M

BAK PO cor.lracHo rr. 9 <<IloloNesH-s o npucy)KAe:E,urt yrreHr,rx creneuefi>>,



yrBepxAeHHrlx rocraHoBrreHueM llpanurelbcrBa PO r. 23 (l\re 842, or 24

cenrr6px 2013 r.), a ee aBrop Hryeu Xonr Buer, 3acnyxo{Baer rpucyxAeHuq eMy

yreuofi crerreHrr

<<Texnonorns H

KaHAruara rexHr{r{ecKax HayK no cneur4a-rrbHocra 05.27 .46 -

o6opy4onaH:ze ltfl rpoH3BoACrBa ronynpoBoAHuKoB,

M areprr arr ou u npu 5 op o B 3neKTp o HH ofr rexH krKvr>> -

A.r.q., c.H.c.,
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