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o(fuqr,ranuroro orrrroHgHTa Ha Ar{cceprauuro Aprypa Apuonrgonra.ra Barauona-Bunrruuca
<KoMnosnlrroHHbre noJrr.rrerpa(froperuneH-oKcl4AHbre [oKpbrrr.ra, c(fopnaupoBaHHhre MeroAoM
nJIa3MeHHO-gneKTpOJrr.rTr{qeCKOrO OKCr,rArrpOBAHVlfl, HAUIJTTOMT{HIrr{ }r Tr4TaHg), [peACTaBnenUOft

Ha corlcKaHue yrenoft cre[eHI,I r.alu4Lrplara xl{Mr{rrecKr,rx HayK rro cflerlr{aJrbHocrlr 02.00.04
<< O ugr,r-recK afl . xvrMvrfl>>

lhaguenuo-gneKTpon[Tr.rqecKoe oKc]IAI,IpoBaHvrq fI3O, rro cyrv, 9To coBoKynHocrb
rrpoqeccoB SopurEponaHr,rr KoMrro3LrrHbD( nauoro(lasubD( [oKpbrrr,rft. 3ro oKprcreHr,re MerirJrJra-
ocHoBbI, pa3JloxeHr4e KoMrroHeHToB gJIeKTponI,ITa, ocaxAeul,Ig, clIHTg3 HoBbrx coeAI4nenfifi las
KoMIroHeHToB gJreKTpoIrvrra14 MeraJrJra ocHoBbI. Baxno ro, rrro 9Tr,r [poqeccbr [poreKaror [p]r
yrracrllu gneKTpr.rqecKr{x Mr.r{popa3prAoB, Bo3Hr{Knrorqrdx Ha [oBepxHocrrr o6pasua rroA

Aeftcrsfieiu [pr{no)KeHnoft pasuocrra uoreHII}IanoB. Vxe ga HaqaJrbuoM gTarre pa3Burrvrs.
npoqeccoB 6rrno rroH.flTHo, qro cocraB I{ crpyKTypa rroKpbrruit u, KaK cJreAcrBr{e, vtx

$ynrqnonanbHbre xapaKTepr,rcr[K[ 6yayr 3aBr4cerb He roJrbKo or MeraJrJra ocHoBbr r,r roKoBbrx
pexLIMoB, Ho rr, B cyulecrBeunoft creneHl{, or cocraBa gJreKTpoJrr{ta. LI, KaK 14 BcrKoe HoBoe
sBJreHpre, gru npoueccbr pa3Br{Burr4cb or npocroro K cJroxHoMy. B naqa.ne uccJleAoBaJrra
rlpocrble oAHo - AB)ixKoMrroHeHTHbre sJreKTpon[Tbr r{ aHoAHbre pexr{Mrr. C reqenzeM BpeMeHH
IITJIo ycJroxHeHr{e pe}Kr.rMoe - $oprrabr roKa r.r Apyrr.rx [apaMerpoB, pr gJreKTpoJrr{ToB -

roMoreuHbrx, 3a cqer r{crronb3oBauvrs. pacrBopllMbrx KoMrIJIeKcHbx coeAr,rHeuuit, rerepofeHHbx
sJIeKTpoiIIaroB: KoJrJrolrAnbrx pacrBopoB, sJreKTpoJrr{ToB-cyc[sus[ft c rpynuofi 4racnepcnofi
cocraBJltlorqeft. Bce sro [pLrBoAIrr K nanoroo6parurc cocraBoB r,r crpyKTyp noKpsttuito ux
(pynr<qr,IoHa-rrbHbD( cnoftcrn fi paurnkrpser o6racru [pprMeneHr.rx. flpvrvena, caMoe BaxHoe, qro

HoBbIe .qaHHbre MeH.sror prA ycrorBrrruxcs [peAcraBnesuit. Tar, uanpr{Mep, cqlrraJrocb, rrro

rIocKoJIbKy [oKpbITr{{ AoJrxHbI 6rrm AragreKTplaqecrnMr.r, To Borrpoc [orfreHr,r.s MeraJrJroB B
crerleHl{ oKncJleHr4r HoJrb B cocraBe norprrrufi I{ He paccMa;tpkrrlurcs, a oK€I3€trlocb, rITo oro
Bo3MoxHo, qro rracrr{rlbr MeraJrJra Moryr 6rrrr rancynlrpoBaHbr B cocraBe norprrrufi u
nocneAHue ocrarorcr Ar.rgJreKTpr.rqecKr{Mr,r. 9acruqrr [oJr]rMepHoro opraHfiqecKoro Marepr.r€ua,
BBeAeHHbIe B gJreKTpoJrr{T, AoJDKHrT 6rr croparb, pn3pylrarbcs rrpfi TeMrreparypax
MLIKpOpa3ptAOB, a OHI,I pa3pyilarcTo.S ILIilIb rracTr.rrrHo Vr BXOATT B COCTaB nOrpUrUft,
cylqecrBeHHo Meufi.rr rEx cnoficrna. I4syrcwue 3aKoHonaepnocreft (poprrrraponaHlrfi rroJrnMep-
oKcLIAHbD( noxprrrzft vg gJIeKTpoJrlIToB, co,qepxarqux AucngpcHbre rracrrErlbr

noJll{Terpa$ropsrurena v vccreAoBaHr.re ux (pusnro-xr{MrarrecKr.rx r.r MexaHr4qecKr,rx cnoftcrn,
6esycnonno, LIHTepecHoe r.r HoBoe r4ccneAoBaur.re. KonerrHo, r{crroJrb3oBaHrre sJreKTpoJrr{ToB c
AI{cnepcHbIMu qacrfiIlaMld rrprrBoAl{r r Heo6xoAl4Mocrrr pe[reHr.rr npo6leuu cra6nuusarlvru ux B
BoAHoM pacrBope. Anrop ocraHoBHJIct Ha llcuoJlb3oBarrur{ clrJroKcaH-aKpr.rnarnoft gMyJrbcr{r{.

Penreuuro 9TI,Ix 3a,uaq lr [ocBflrrleHbr r{ccneAoBallrvs., o6o6uleHnbre B Ar,rccepraqr{u. Ifelu a
3araqr4, peuaeMbre B ,4r.rccepraqr.ronnoft pa6ore, 6esycnonuo, aKTyuulbHbr, Ha1'.IHo vr
lpaKTI,IqecKI{ 3Haqr4MbI.

.Ilzccepraquq co.4epxur I44 upayurlbr rreqarHofo reKcra, cocror4T rB BBeAeHr.rfl., 4 r:raB,
BbIBoAoB vt cIII{cKa nureparypbl. Pa6ora coAep}c{r 63 p}rcyHKa rd 17 ra6nwr. Cnncor
Jrkrreparypbr BKJrroqaer 13 6 sar.rueuonaur.rft .

Bo eeeAeHuu aBTop orMeqaer, qro oAHr,rM r.r3 Ha[paBlennfi pa3Burus lI3O npoqeccoB
.f,BJltercfl [orfreHr4e KoMrro3r{uuoHHbx noJrr,rMep-oKcr,IAHbrx norprrrufi. flpra.reu, oco6uft
I,IHTepec [peAcraBJrser [oJrfreHrre rroKpbrrufi. s oAHy craAr,rro t43 gJreKTpoJrr{ToB-cycneHsr.rft. Ho
Aaxe rpu MI{KpoHHbD( pa3Mepax qacr}rqeK AracnepcHofi (pasu, r{x rpynHo yAepxr.rBarr s o6rgMe
3JIeKTpOJIIATa. AnrOp CAeJran BepHOe npeAlonoxeHr{e }r rro3xe HalueJr [oATBepxIeHr{e B
nl{TepaType, qTo Mox(Ho }Ic[oJIb3oBaTb gMyJrbcl{rr, Harrpr4Mep, cr,rJroKcaH-aKpr,rnaTHyro, KoTopzur
6u o6ecuetluBaJla B3BeIrreHHoe cocrofiHl{e qacrl,Iq B gJreKTpoJrvrre vI orpl,rrlareJumfr 3apq,q Ha
I{x noBepxHocrl,I. flocxonrxy Ha MoMeHT :naqara uccJreAoBaHufi npo6neua 6rrna npaKTr.rqecKr.r
He v3freHa, aBTopoM c[paBeAnvBo orMeqaercr aKTyaJrbHocrb r{ HoBH3Ha HccJreAoBaHr,lft u qelr



pa6oru - H3freHr,re ocHoBHbrx (pu:uro-xuMr{qecKr{x 3aKoHoMepuocreft IISO SopnrvpoBanr4s.
rloJrr.rMep-oKcr4AHbD( uorprrrzfi B BoAHbrx gJleKTpoJrr.rr€x, coAepxarqr4x ArrcrrepcHbre qacrurlbr
rloJll,ITerpa$ropsrnleua v cr.rJroKcaH-aKpuJlarrryro gMyJrbcriro, ficcJreAoBaHr.re Hx cocraBa,
crpoeHufi ra cnoftcre.

B mase 1 (nureparypnolra o6sope), oxapaKTepu3oBaH MeroA [Jra3MeHHo
gJreKTpoJrr{Tr.rqecKoro oKc}rAr.rpoBaHr,rf, KaK nepcrreKTusHrrft MeroA Soprrazponauua
KepaMuqecKux norprrruft c BbrcoKlrMLI 3arrllrrHbrMr.r xapaKTepr4crlrKaMrr. Kparro
oxapaKTeplr3oBaHbr MeroAbr rroJrfreHr.rr nonr.rMepcoAepxarrlrlx oKcr4AHbx noxprrrnft B pexr,rMax
KJIaCCUqeCKOTO aHOAI{pOBaHr4S, a TaKXe [JIa3MeHHO-3IeKTpOJII,ITIIqeCKOTO OKCHAI,IpOBAHI4g. B
sneKTpoJrr4Tix-cycrreH3r,rfix vr. B gJreKTpoJII4Tax cycrreH3r{rx-gMyrbcnsx. Paccruorpensr
HeMHororrracJreHHbre AaHHbre rlo repMr{qecxoft o6pa6orre rroJr}rMep-oKcr.r,{Hbrx uorpurufi.

B rIeJroM, coAepxaupre flr.rreparypHoro o6:opa orpaxaer smaltrs., HaKolJreHHbre B
anurr43upyeMbx o6racux, . u noATBepxraer rrpaBr.rnbHocrb Sopuynuponru ueJru
14ccJle.4oBaHl,r.s.

Bo sropofi rrane o[rrcaHbl peaKTpIBbI H Marepr.rnJrbr, oco6euuocru npnroroBneHr4fl
SJreKTpOJrr4TOB, yCTaHOBKa 4ils" [Jra3MeHHO-9JreKTpOnUTr.rqeCKOrO OKCr,rAr.rpOBAHkrfl,
peHTrcHoBcKr{e r.rccJreAoBaHus cocraBa Lr crpyKTyprr norprrrnfi, a raKxe o6opygonauue u
MeroAprKrr r,rccJreAoBaHzs ceofi crs nonprrrzft .

Tpems uana oqeHb 6onsruas no o6reuy upaz6uraHa HecKoJrbKo pa3AenoB.
B uepnov pa3Aene o6cyN4euu oco6enuocrl4 npr.rroroBJreHr{r gJreKTpoJrr4Ta cycrreH3lru-

gMyJIbcLIrI, AaHa [oApo6ua"s xaparTepncrrKa nopomKa |ITO3, KaK peaKTr.rBa, v. Bo3MoxHbre
cxeMbl crpoeHus Ar{cfiepcubrx rracrlrrl B gJreKTpoJrr{Te, Koroprrfi ne pacclravnaercr B TerreHue
6onee 30 4nefi, rrro BnoJrHe AocraroqHo He roJrbKo AJrr rrpoBe4ennfl r,rccneAoBarrvir, a u p.Its
lpaKTr.rqe cKr.rx [pr,rM olleur,rft .

Bo BTopoM pa3Aene npLIBeAeHo orrucaHrae [peABapr4TeJrbHbrx, noprcKoBbur
gKcnepI4MeHToB rro BburBJreHr.rro Bo3Mo)KHocrn Sopnrrapor,anfis. rroJrr.rMep-oKclrAHbx uoxprrrufi.
Bruu noJlfreHbr rroKpbrrr,rfl rr rrccJreAoBaH r,rx cocraB. Pesylrrarsr rroKa3rrrru Bo3MoxHocrb B
oAHy craAuro Soprr,rupoBarb rroKpbrrur, floBepxHocrHar rracrb Koropbrx coAepxr4T IITOS z
[polyKTbr ef o pa3nox eldvrs.

B tperreu pa3Aene uccneAoBaHo BJrr.rsur{e KoHueHTparluu rroporrrKa Ha 3aroHoMepHocrra
(foprraupoeanua uoxprrrnfi I{x ronIqI,IHy Lr cMaqtrBaeMocrb eoAoft. HaftAeuo, qro 3HarreHr.rs
HalptxeHl{t I4cKpeHI,Ig, ToJIIIII{Ha VI yfOJI CMAqIIBAHVIS. TTOBbTIIIUUOTCS C yBeII,ItIeHI,IeM
KoHIIeHTpaIIU[ rroporura fIT@3. 3Aecr xe ilpr.rBeAeHbr r{ccneAoBannfr. BrrtrsnLrfl, BepHee,
lpaKTl4qecK[ orcyTcTBufr. BlrlrflIlvrs KoHrleHTpaqur,r SMynbcvrkr Ha ToJrrqurTy r.r yfoJr cMaqvrBallvs..
C uoeft ToqKH 3peHl{fi, gror Bonpoc HaAo 6ruro 6u paccMorperb paHbrrre eIqe Ha cra1utr
nor,rcKoBblx 9KCnepHMeHTOB.

[anee paccMorpeHbl cocraB LI crpoeHl,Ie rroKpbrrr{ft. llepercpecrHbrMlr r{ccneAoBaHuflvru
rIoATBepxIeHbr pe3yJrbrarbr rrorrcKoBbrx 3Kc[eprrMeHToB B orHorrreHr4r4 cocraBa
noBepxHocrHoro cJlor I{ nafigeno, qro B ToJrrrle [oKpbrrl,Is LIMe]or rarofi xe cocraB - [poAyKTbI
AecrpyKIII4u IITOS lr gMyJrbcr.rv, tr Jrvrrrrb rrpr{Jrerarouuft r ueralny cnofi r.rMeer rpaAr,reHT rro
cocraBy or oKcI4AoB KpeMHr{fl r{ aJrroM}rHr.rs K yrnepoa- n IlTO3-coAepxarqeMy cJroro.

B cneAylouleM pa3AeJIe Apryp ApnonrAonu.r onr{cbrBaer r,rccneAoBaHras arte3tflr
noxpurzft K MeriIJIny rlo H3MeHeHLIIo Beca o6parqon rocJre r,rx ynbrpa:]nyxonoft o6pa6orxu n
BoAe. flpone4enurre gKcrrepprMeHTbl rroATBepAr{Jrr,r BbrcoKyro aAre3r.rrc. I4curcpLor;alns.
ptguococroftKocrll noKa3aJrI,I, qro noKpbrrrar, c(fopnaupoBaHHbre npr,r KoHrIeHTpaqv[ noporrrKa
IITOS 6onuue 30 r/rt, [pofiBJrtlor aurnSpzxqr{oHHbre cnoficrna, r{ cKopocrt uuupanltx
yMeHbIIIaeTCt C yBenI4qeHI4eM KOII,IqeCTBa [opoIIIKa B SJIeKTpOJILITe.

Irlsyreuue ropposuonuoft ctofirocru rroKa3aJro, qro B rIeJroM rroKpblTIae o6laAaer
HI43KI,IMLI Koppo3LIoHHbMr,r csoftcreaMr{, Ho troBblrrreHr,re Koppo3}IouHoft crofirocrlt trpoucxoAr,rr
npn obesnoxr.rBaHrir.r uoxpurraft .



I4urepecnrr gKcnepr4MeHTbr rro repM[qecKoMy [oBeAeHlrro noJrr{Mep-oKcraAHbrx
norputuft. llpn relaneparypnofi o6pa6orxe npu 200oC roJrr.rMepHoe rroKpbrrr,re repexoAr{r B
Bs3Koe cocrorHr{e r{ 3nnoruser rropbr, a nptr reMrreparype 400oC ilpoucxo.{rlt cy6nuuaryux
nepxuefi floJrr,rMepHoft 'tactu [popblTr{s u ocraercr 10 rrauxpousrrft orcr.rAnrrfi clofi. 3ru
AaHHbIe [oATBepxAaror 3aKJrroqeHr,Ie aBTopa, cAenaHHoe Ha ocHoBe pe3ynbraroB r{ccJreAoBauuit,
BbIrIoJIHeHHbx paHeg Apyrr{Mr,r MeroAaMr,r. flpaxruvecroe 3HaqeHr.re erofi o6pa6orxr.r
noBbIIrIeHHe Koppo3uonHoft croftrocru noxprrruft, qro B coBoKy[Hocrr.r c srrcoKofi
Ll3Hococrofitcocrrro pacltrfiprer o6nactr npaKTlqecKoro ?rc[oJrbsoBaHr.rff errax norpuruft.

B .rerseproft rrane Apryp ApHonr.4onnq rrpfiBoArrr gKcrrepr{MeHTaJrbHbre AaHHbre rro
Qopuuponaulllo [oKpblTr.rfi, cogepNaIqIEx xap6u4 Turanaa rpa$rEr Ha aJrroMr.rHr4eBoM crrJraBe, r.r
oKcpIA ElJIIoMlrHr4r anr$a nao4u(puraqvftr:aa rlITaHe. C uoefi ToqKu spenvL HaHeceHr4e xapluga
lurana r{ oKcr{Aa aJrroM}rHr,rr BnoJrHe oxr{AaeMo, gro o6rFrnbre gJreKTpo(poperrauecKr,re rrpoqeccbr
B peXLIMe MLIKpopa3pfAOB, 3aonyra aBTOpa 3AeCb B ToM, IITo OH LICflOJIb3OBUII 9JIeKTpOJIHTbI
cycneH3r.ru-gMynbcr{}r, a HaueceHue rpa(pura - 3To, 6esyclonuo, HoBbre r{ HHTepecHbre AaHHbre.
fpa(fut, oKl{cJrrrcb, npeBpaqaercs, n rasoo6pasHbre oKc}rAbr, a B Br{Ae Kpyrrubrx qacrr.rrl, B
MI4KpOrIna3MeHHOM UpOqeCCe, KaCilrCb Mr{KpOpa3prAOB, OH MOXST Bbr3brBaTb BO3Hr.rKHOBeHr4e
AyroBbrx pa3psAoB, pa3pyrlarcqux rIoKpbITLIe. llonaAas B cocraB rroKpbrrr{r B rIeJroM Br4Ae,
qacrHIIbI MofJrr{ 6rr yBenrdqr4Tb rrpoBoAr{Mocrb uoxprrrufi fi 3arpyAHr4Tb npoqecc
(fopnauponaruat [oKpblTIrft. Anropy xe yAaJlocr ug6exam gTr,rx HexeJrareJrbHbrx ssnetrufi. u
lonfILITb rIoKpbITIdr, coAepxalque rpa(prar. BIa4no, qro [poqeccbr Hs Lrcfranr{cb no4po6no, no
cAeJIaHHbIe Irrarr4 orKpbrBarcT nepcrreKTuBbr Ans 4anrneftruero pa3Br{Tkrr groro Ha[paBneHr,rs.

B xaqecrse 3aMeqaHrrft xorenocr 6u orverurb rroBTopreMocrb xapaKTepr{crr{Kr.r qacrurl

IloJlllTerpa(lropetuneHa B onncaHul,I TexHLIKI{ gKcrrepr,rMerTavr 3areM B HaqaJre rperrefi uraBbr.
3aN{e.reuo raKxe HecKoJrbKo orlerlaroK u cnynit ynorpe6neur.r.s neo6rFrHoro AJrr nayrnofi
JIeKcIIKI{ cJIoB, Ha[pr.rMep, "onu Haqeno cocrorr ur rpa(frara...". Xorenocr 6rr raKxs orMerr.rrb
OALIH I{3 MOMeHTOB, BoTpeTr.rBrrrnitgs s JrlrTepaTypHorrr o6sope. Tax IIpI,I aHanr4se pa6orrt no
HaHeceHI,IIo norpsrrraft I{3 oJleKTponl,ITa-cyc[eH3r4r{, coAepxarqeft yrnepoAHbre nanorpy6r<rE,
Al{ccepraHT nI4IrIer o roM, rrro rlpficyrcrBlre yilrepoAHbrx uauorpy6oK B gJreKTpoJrr4Te rroHprxaer
HanpsxeHlle [cKpeHr.rs, TaK KaK rroBbrrrraercr npoBoAr,rMocrb gJreKTponI,rra. Moxer 6rnr, oH
rlepeAaer l4HTeprlperarlr{ro aBTopoB c'rarbu\ Ho r.r B gToM cJrfrae cJreAoBano 6rr, ua uoft B3rJrf,A,
KpI,ITuqecKI,I orHecrr.rcb K AaHHoft uurepnpgraqnr,r, fioroMy qro [poBoAr,tMocrb gJreKTponprra

BptA JII{ Mo}Ker rIoBbIcI4Tbcs rrpv Ao6aeneH[z 5 rpauuon rpaQvra Ha nnrp gJreKTpoJrr{Ta.
flpuuuHa nour{xeHr{r HarrpsxeHr{r ricxpeur.rr MHe rrpeAcraBnrercr 4pyrofi .

Brrcxagannsre rrpu aHaJII,I3e orAeJrbHbD( pa3Aenos pa6oru 3aMerraHrzr Hocrr He
rlpl,IHlll,muanurrrfi xapaKTep a He BJrr.rfiror ua o6qyro BbrcoKyro orIeHKy Ar{cceprarlraonHofi
pa6orur.

[IEcceprauroM rrpeAnoxeH, o6ocuoeaH I{ AocraroqHo AgrturbHo lrccneAoBaH nonrrfi u
opurllHiulbnrrfi no4xoA, cBr3aHHrrfi c upuroroBJreHr,reM gJreKTponr,rra cycneH3rlr,r-gMynbcvtv Ha
ocHoBe [rl4poKo IacrroJrByeMofo B rrpaKT[Ke cr{Jrr4KarHo-rqenorrHoro gJreKTpo[rnTa, TaKXe c
pIcrIoJIb3oBaHIleM cl{JloKcau-axpnratuofi gMyJrbcr,ru 4nx (fopnatrpoBaHlrs. [oJrr4Mep-oKcr,rAHhx
noxpsltufi. Anrop r3frun cocraB I,I crpoeHlle [oKpbrrr,rfi, a rarxe qelrrft px4 (fnsraro-
MexaHIzqecKI,IX xapaKTeprlcrr.rK norpsrrufi. Pesymrarsr reMfieparypoft o6pa6orKr.r noKpluruit
I{HTepecHbI LI c npaKTu.recKofi ToqKLr 3peHr.rs - Nrs. yBerr,rqeHr4r Koppo3r,ronnofi crofirocru
noxprrtufi, rI B MeroALIqecKoM nJIaHe - Als AoKa3areJrbcrBa cJror4crocru norprrruft.

IlolyreHurre fioKpbrrlls Moryr 6mr pexoMeHAoBaHbr AJUr HaHeceHHs. Ha rerurLr y3noB
TpeHI{t 14 B Kaqecrne rH4po$o6srx noxprrruft. PacruvpeHrae Kpyra Marepr.raJroB, HaHocr,rMbrx
TaKLIM cnoco6ou - rpaSura, xap6ugarvITaHa, oKcr.rAa arroMI,IHI,Is, 6esyclonno, yBeJrr.rqur u xliyr
npLIMeHeHLIft norprrtraft s ra.recrBe 3aIrII{THbrx, Harrpurrlep anrSa oKcr{A aJrroMt4Hr4s Ha rHTaHe
Aaxe B Tsxero Halpy)r(eHHbx KoHcTpyKrlurx.

.{uccepraIlIEx HalLIcaHa scHbm, rlou.f,Tnbrna ff3brKoM. llonyreuuue pe3yirbrarbr
AocroBepHrr, o6ocnoBaHbl, noJIHo ony6ruronaHbr B 4 Hayrurx crarbf,x B perleu3r.rpyeMbrx
xypHanax, peKoMeHAoBaHHbx BAK.



Co4epxauue aarope([ epara coorBercrByer coAepxaH[ro 4rrcceprapu.
fl' cqllTzuo, qro rlo HoBIiBHe u AocroBepHocrll peyJrbraroB, o6ocnonanHocrlr,

Teoperl,IqecKoMy Lr [paKTr.rqecKoMy 3HaqeHr,rro c,qeJrarrHbD( o6o6ruenufi n BbrBoAoB,
aKTyaJIbHocrLI, o6teuy vt rIoJIHore ny6rzraquft pa6ora coorBercrByer rpe6onanzru,
IIpeAbsBJIseMbIM K KarrA]rAaTcKr{M Ar,rccepTarlplrM.

llpe4ctanneuna-s Alrcceprallu.f, orBerlaer tpe6onanfi.f,M rr.r. 9-14 flonoxeHr.rr o nopsAKe
npucyxreHlm yqeHbrx creneneft B pe.qaKllfiu llocrauoBJrgur.r.rr llpanuretrcrea PO ot 24
ceurr6px 2013 r. Ilb 842, coorBercrByer rracropry Hafruofi cuerlaalbHocrr4 02.00.04 -
(pusnuecrax xvtMvls., a ee aBTop, A.A. Baranos-BlrJrbKrrHc, 3acJryxlrBaer rlpucyxreHr{s eMy
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