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BeAylqefi opraHI43aIII4I{ (OeAepaJIbHoe rocyAapcrBeHHoe 6roAxernoe f{pexleHr{e Ha}.Klr Irlncrnrl-r
sneKrpo$I43r.rKr.r Ypanrcxoro orAeJreHilr Poccuficrofi aKa1ev'vr:zr HayK) (I43O YpO PAH) Ha

AIrccepraIII4oHHyIo pa6ory fyrlaHa flasra llanronuqa <Zccre4onanue KoMMyraUr'toHHbD(

xapaKrepI,IcTI4K oTKpblrolo pa3pfl,Aa, reHepr.rpyroqero BcTpeqHbre 9neKTpoHHbre [) rK]r)-
rIpeAcTaBneHH)aIo Ha cor{cKaHr{e yrreHoft cTerreHv KaHAVIaTa szsuxo-uareMaTzqecKr4x HayK rro
crrerlr4 aJrbHocrr4 1.3.5 - Qzsuvecrax sneKTpoHLrKa.

Arcrya,rrnocrb reMbr

[zccepraqlroHHat pa6ora fyrnna lI.lI. uocesqeHa r4ccneAoBauzro SrE:zvecKr4x rrpoqeccoB,

orBeqarorlzx 3a cy6HanoceKyHAH).ro KoMMyrarlr4ro B opr4rr4HuurbHoM Turre fa3oBoro pa3psAa -
orKpbIToM pa3psAe, reHepl4plrorurrM BcrperrHhre gneKTpoHHbre rrfrKr4. BaNnrnuu oco6eHHocr-sMr4

3roro pa3pflIa{Brslorcs $yHrquonrrpoBaHrre B ra3e cpeAHero AaBneHLrs. (e4znzqrr-AecrrKr4 Topp) ra

npeo6la4aHue Sorosuvrccvrvr, o6ecneqzearoqefi Hrl3Koe pacrrbrneHrze KaroAa npu nrrcoxofi

e(f$enrunnocrl,I feHepaIIrII4 oneKTpoHuoro rfrKa, qro rpvBoArar r e(f$errr.rBHofi repeAaqe oHepfur.r B

Harpy3Ky. B pa6ore uccneAyrorcr MexaHr.r3Mbr gMr4ccrruvpasBu"t]1.'.pa3pfiAaB rxr,rpoKoM Ar4ana3oHe

yclonrafi, rITo BaxtHo Ar.fl [oHuMaHrrr KaK caMrlx rrpoqeccoB , TaK Lr Bo3MoxHbrx o6nacrr]x

rlcrloJlb3oBaHus ycTpoftcre Ha ocHoBe oTKphrToro pa3pg.Ia He ToJrbKo B KaqecTBe KoMMyTaTopoB, Ho r.r

HerlocpeAcrBeHHo caMofo pa3pspa, HanpvMep, KaK tracrr4 cocraBHofo ra3opa3psAHoro ycrpoficrna n

KarlecrBe IrcroqHl4Ka rlJra3Mbr unu [yrrKoe 6rrcrpsrx gneKTpoHon. ,{ocrurnyrbre B pa6ore

xapaKTepL.IcrI{KLI I{ccneloBaHHbrx ycrpoficrn rz [pr{Mepbr npaKTr4qecKoro rrx npvMeHeHr.rs

rIoKa3bIBaIor nepcneKTl,IBHocrb rrpr4MeHeHr,rr npu6opoB Ha ocHoBe orKpbrroro pa3psla co



Bcrper{HbIMI4 [yrrKaMI4 B coorBercrByrourrx HayrHbrx rz rexHrlrrecKr4x 3aAaqax. Taruu o6pasou,

aKTyurnbHocrr pa6orrr He Bbl3brBaer coMHeHlrit, a ee [paKTr,rtrecKr4e pe3ynbrarbr r4Meror rrrupoKqe

lepcrreKTr4Bbr npaKTr{qecKoro [pr4MeHeHl,rr.

Oqeurca coAeplr€Hrrn pa6orrr ra ed sanepur€nnocrz

luccepraql4-fl cocrol4T LI3 BBeAeHr4x,.rerupdx rnaB r,r 3aKrroqeHrls. flomruft o6relr

Il{cceprallru cocraBJlser 159 crpaHI{II c 56 przcynKaMr.r 14 1 ra6lr.rqefi. Cnzcox qurupyeuofi

nr,rreparypbr coAepxv r I97 naurrenonanzfi .

Bo nne4enzz o6ocnoBblBaercfl aKTyaJrbHocrb r,rccne.4onanufi, npoBoArrMbrx B paMKax 4aHuofi
pa6omr, [pr,rBoAt4Tcr rparrvfi o6sop HayuHofi nr4Teparypbr rto r43yr{aelroft npo6lerue,

Qoprvrynzp)'Iorc{ Ilenb LI 3alia-c{v pa6orrr, Ilpt4Borrrca e€ uayuuas HoBr43Ha r4 npaKTr.rrrecKat

3HarIkIMOCTb, a TaKxe IIOnOXeHI,I_{, BbIHOCI4MbIe Ha 3aIrII4Ty.

B nepeofi fJIaBe Ha ocHoBe nvreparypHbrx r4croqHr4KoB (fopvrynupyrorcs rpe6onaHnx x

I'IAe[uIbHoMy c rorIKI{ 3peHLIs npupoAbr aKrrzeHofi cpeAbr r.rMrrynbcy no:6yN4ennr na3epoB Ha

caMoorpaHLIqeHHbIX rlepexo.4ax, B rracrHocrr4, aroMa MeAr,r. Ha srofi ocHoBe Qoprrazpyiorcx

rpe6onatrut K KoMMyraIIVoHHoMy ycrpoficrny, Heo6xo4r4MoMy 4nx (fopuupoBaHz{ rpe6yerraoro

I'IMnynbca c yqeroM oco6eHnocrefi axrvsHofo 3JreMeHTa na3epa. llpono4zrcs nr,rreparypuufi o6sop

coBpeMeHHoft enelrenrHofi 6asrr Ha rrpeAMer yAoBnerBopeHrzr Bcero na6opa rpe6oeaHraft.

Bo nropofi rJIaBe 3KcrIepI4MeHTaJIbHo I4ccneAoBaH r.r o6ocHoeaH rrepexor or KJraccr4rrecKoro

orKpbrroro pa3pflra c oAHr4M ycKopvrenbHbrM 3a3opoM K pa3prAy c AByMr BCTpeqHo

pacnonolKeHHbIMI'I 3a3opaMI,I. llpzne4eHa KaqecrBeHHar orleHoqHar MoAenb raKoro nepexoAa.

onr'rcansr rlepBble gKcneprIMeHTBr rro [pLrMeHeHr4ro AaHHofo rr4napar3pflAa [nfl.KoMMyrarlLtr,r roKa Lr

nepeAaqu sHeprn[ B Harpy3Ky B peXLIMe KoMrIpeccuII I4Mnynbcon. laua orIeHKa rrpr4MeHr.rMocTr4

KoMMyraropoB B ycnoBl'Isx srrcorofi qacrorbl rloBTopeHr't{ r4 cpeAHefi ronruyrupyelrofi MorlHocrr4.

Kpolre roro, [pl4Bo,4trct no4po6Hrte cBeAeHr4t no MeroAzKe rro.4roroBKr4 SKcrrepr{MeHTaJrbHbrx rqeeK

I'r cpeAcrB perl4crpallzra, o6ocHoBblBarouue locroBepHocrb pI Bocrrpor43BoAr4Mocrb rroJrf{eHHbrx B

pa6ore pe3ynbraroB.

B rperrefi fJIaBe no4po6no I4ccneAyercs Brr:lrrane gKcnepr4MeHTaJrbHbrx ycnonufi Ha ceoficrna

KoMMyraropa. PaccuarpuBaere .Ilrapoxufi .4uana3oH 4anlenufi pa6ouero ra3a reJrv;r or 2 rc I20
Topp, BlrkrflHvre reoMerpl4l4 paclonoxeHr{{ ycKopvreJrbHbrx 3a3opoB vrHaJil4rrvrfl..lpefi$onoro

rlpocrpaHcrBa Me)Iqy HHMI{, Marepl4ilnoB KaroAa c roqKrr 3peHr.rr r4x 3Mt4cckroHHhrx cBoficrn, a raK)r(e

oco6enHocrefi ano4nofi cerxz. Hau6onee BDnHbrM pe3ynbraroM, Lr3JrolKeHHbrM B AaHHofi rrane,

tBJl-f,erct o6Hapyxenue yc:ronufi, [pI4 Koropbx pinBr.rBaercr MexaHr.r3M BTopr4uuofi elexrpoH-

SneKTpoHHoft elruccur'r, roroprrfi craHoBt4Tcf, AoMr{Hkrpyrorur.rM B pa3B1rrLrvrrorca. Bce 3To rro3BoJrr4Jro

Aocrzqb rlpeAena KoMMyraII[oHHbrx xapaKTepr4crr{K r.rccJrelyeMbrx ycrpoficrn, xoroprrfi



olpeAenrerc-fl TorbKo r{x KoHcrpyKrlr,roHHbrMrl oco6eHHocrflMvl. B peanusonaHHoM AAccepraHToM

Bapr{aHTe noJrfreHo BpeMt KoMMyraII[u 80 uc.

B verneproft r:rase olucaHbr gKcnepr4MeHTbr npaKTl4rlecKoro [pLIMeHeHZfl paccMorpeHHblx

Bbrrrre ycrpoftcrn. Hapr6olee BaxHbrM sBrflercfl gKcrIepHMeHT Iro cpaBHI4TenbHoMy HccneAoBaHIrIo

rracrorHo-gHeprerlrqecKrlx xapaKTepLIcrI,IK na3epa Ha rlapax MeAI,I IIpz no:6yx4eHl'Iu I'lMrIynbcaMLI c

paemlunofi Anr4TeJrbHocrbro nepeAnero (pponra. floragaHo, qro rIpuMeHeHI4e B pa3pflAHofi Ilenu

na3epa KoMMyTaTOpa Ha ocHoBe oTKpbrToro pil3ptAa co BcTpeqHbIMLt [ytIKaMI'I B KaIIecTBe

o6ocrpurenr Sponra lrMnynbca HalpsxeHl,It rIo3BoJUIer 4o6Iarrcr He3aBI'IcI4MocrI'{ 3HeprI'IIr B

r,rMnyJrbce v3nyqeHr.rr or rracrorbr cJreAoBaHLIq [MnynbcoB B Azana3oHe no rcpafinefi Mepe Ao 16 xfU'

TorAa, KaK rrpr4 orcyrcrBr4r4 groro 3BeHa oHeprr4l4 pl3n5nreHl,Iq Haql4Haer yMeHblxarbct yxe npn 6 rfU.

Tarunr o6pa:olr, o6osHaqeHHar B nepnofi rJIaBe npo6lelta e$Qexrunnoro no:6yxAeHl'If, na3epa Ha

[apax MeAI4 nonytll4Jla TeXHI,IqeCKoe pelleHl4e, OTCyTCTBOB aBIIIee paHee.

B sarIIoqeHI4I4 IIpLIBeAeHbI ocHoBHbIe pe3ynbTaTbl lI BbIBo.{bI pa6oru.

B qenorra, r,r3no)KeHr,Ie Marepr,rana rofuqecKlr o6ocnosaHo, MarepI,IaJI Ll3Jlaraercf,

rrocneAoBareJrbHo, a pa6ora coorBercrByer cneuuanbHocrll 1.3.5. -Susvtuecnas. gneKTpoHnKa.

[ocronepnocrb rr o6ocnosauHocrr HayrrHblx rloJro]r(eHrrft ra srrnoAon

,{ocronepnocrr pa6orbr ocHoBaHa na 6onruroM KoJrr{llecrBe SKcrIepr,IMeHTaJIbHbIX AaHHbrx,

cornacoBaHHbrx Me)r(Ay co6ofi, c qr4creHHbIMI,I oIIeHKaMIr I,I pe3ynbraraMl'I MoAenlrpoBaHnfl'. B pa6ore

rrpr.rBoAr4Tcr no4po6nar MeroAr.rKa rroAroroBKLI gKcnepIlMeHTiIJIbHbx ycraHoBoK ra ueuefi

perr4crparluu.BulsanocJreAoBarenbHocrb pa3BI4TtIfl MeroAI4K rIpoBeAeHI4t sKcrIepIrMeHToB rlo Mepe

HaKOrr JIeHI{t AaHHbrx I4 ycnoxHennx rrlo4elefi .

Pe:ylrraru pa6orrr r.r3JroxeHbr y24 rry6tmKall?Itx, I43 Koropblx 20 - qarsu B oreqecrBeHHblx

u sapy6exHbrx rr3AaHr4rx, r4HAeKcr,rpyeMbrx n Scopus, WoS u PI4HU, B ToM qI4cJIe nepBoro KBaprI'IJIt'

oAHa rJraBa B KoueKTr.rsHofi N{oHorpa$uu u2 nalieLfia na uso6pereHll-fl. Kpoue roro, pe3ynbrarbr

AoKJraAbrB4nlrcb Ha HecKoJrbKr,rx poccnftcxrx LI MexAyHapoAHbIX xonSepenqn-nx.

Hay.nrar rr rexnrrqecKas HoBrr3Ha

1. flpone4eno cpaBHrrreJrbHoe r.rccJreAoBaHl4e Kraccl4qecKoro orKpbrroro pa3ptAa Ir

orKpbrroro pa3pfl1ia) reHepupyrctUero BcrpeqHble sneKTpoHHbIe rIfrKI4. Onpe4elensr

MexaHr43MbI, OTBeqarour{e 3a ycKopeHlle pa3BI4TpIA SIlklCcI.II,I SneKTpoHoB LI3 KaTOAa.

llpo4euoHcrpr{poBaHa Bo3MoxHocm e$(feruannofi cy6naHoceryn4uoft KoMMyraIIrI4 Ha

ocHoBe AaHHoro Tr4tla pa3pflI.a.
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2. Onpe4e:ren AononHrirelrnrrft 3Mr,rccrroHHrrfi uexanz3M - BTopI4qHaq sneKrpoH-

sneKrpoHHafl.3Mprccvrs. Bo3Hr,rKaroqufi n pexI,IMe KoMMyraIII4Ia n ycrpoftcrBax Ha ocHoBe

OTKpbITOf O p A3p s[A CO BCTpeqHLIMI4 3JIeKTpOHHbIMII IIyqKaMV'

3. SrcnepuueHTaJrbHo oflpe.4eneHbr orrrrrMirJrbHble KoHcrpyKTI4BHbIe oco6eHHocrLI

KoMMyraropon, o6ecueqr4Barour4e etf(ferruBHocrb I't cKopocrb KoMMyraulrrr Ha

pa3nLIrIHbIe TI4IIbI Hafpy3OK.

4. llo:ryueunuft ercnepzlreHrarrbHo na6op xapaKTepI{crLIK KoMMyraropoB ABIrserct

yHI,IKaJIIHbIM Ant groro Knacca ycrpoftcrn.

Hayunaa u [paKTrrqecKas 3HarrrrMocrb

Pe:ylrramr pa6oru paclrr4pflror rronrrMaHr.re gJreMeHTapHbIX rlpoqeccoB B orKpbIToM pa3pq-le

c reHepaquefi ecrpeuHbrx gJreKTpoHHbrx [yr{KoB r4 orKpblBalor nepcneKTlrBbl co3AaHu.fl HoBofo K-lacca

BbrcoKoBoJrbrHlrx crrJrbHoroqHbrx KoMMyraropoB, cnoco6ntrx pa6oram Ha BblcoKofi'racrore

cneAoBaHr4r prMnynbcoB c pa3nrrr{HbrM Tr{rroM Harpy3oK. OrAelrno HyxHo orMerl4Tb 3HarIeHIle

IaHnofi pa6oru 4lx Qu:urr rrMrrynbcHbrx fa3oBbIX JIa3epoB, rlpoAeMoucrpIlpoBaHHoe

3 KC rr epr,rM e H T aJI b H O.

HeAocrarrcu

1. BropnvHalr eneKTpoH-oneKTpoHHa;r 3Mrrccux (8333) B KarlecrBe AoMl4Hl{pylorqero sMLIccIroHHoro

npouecca npu cy6HanoceKyHAHbrx BpeMeHax pasBvrrr4s.pa3pflAa o6ocnosaHo HeAocraroqHo IIoiIHo.

Vuegrureru4e BpeMeHr4 npo6o-a 3a cqer npr.rMeHeHzt KaroAa c BbIcoKIrM roe(f$uqueHToM 8333

Moxer 6Hm o6tscHeHo raK xe rroBbrrrreHr,renr ros$Quul4eHTa Soroeruaccllll, iITo ne o6cyx4aJlocb

n pa6ore.

2. florasaHo, r{To BKJrrorrenrre B gneKTpr.rtrecKyro uerrb cxeMu nos6yx4eHl,If, na3epapL3ps.IHLrKa Ha

ocHoBe orKpbrrofo pa3pfl1La (OP) npznoAr4T K yBenIrqeHI4Io o.4Hofo I43 Hal,I6onee BaxHbIX

napaMeTpoB - rracToTbr cneAoBaHr{r LrMrrynbcoB npLI coxpaHeHl4l4 3HeprI4I4 B I,IMnyJIbce. 3ro

o6ycloeleHo yBenutreHr4eM 3aceJreHHocrrl BepxHero na3epHoro ypoBHt I4 yMeHbIIreHrreM

3aceneHHocrrr Hr.rxHero na3epHoro ypoBH{. 3ro 4orNno npLIBecrI{ K yBen[qeHuro KIII na3epa.

O4uarco, n pa6ore cBeAeHLIt o6 srou He rIpI{BoAflTct.

3. Her [pqMofo AoKa3arenbcrBa BJrr.rrHrar s$$erra [onnepa Ha gMIrccI4Io sneKrpoHoB c Karo.4a,

rrocKonbKy AorrnepoBcrufi c4nrzr.4Jrr.rHbI BoJIHrI LI3nyqeHI4{ orKpblroro pazpr'ga6utt

npoAeMoHcrpr{poBau Ha Anr.rHe BoJrHbr 501 nu, a He Ha pg3oHaHcHofi .{acrore pa6ouero ra3arelwrs'

58.4 nu, olpeAensrcrqefi $oroeMr{ccr4ro. Kpone roro, He paccMorpeHo BJILISHT4e ll3n] {eHuq

sKcrrMepHofi rr,rolexylrr He2*, e o6pa:onaHr.rr,r Koropofi yuacrnyror Meracra6zlrnsre yponHla He,

aKKyMynvpylorql4e 3Harlu reJIbHyIO 9Hepf I'rrc pa3pf, Aa.



4.Hau6orce 6magrzu aHaJIoroM KoMMyraropa Ha ocHoBe OP n unany.nrcnofi TexHr.rKe trBrserc.s

rasosrrfi pa3pflAHI4K BblcoKoro AaBneHr{r c rlorrepeqHoft rcaualy npoxavxofi rasa. Taroe

ycrpoficrno o6ecuequnaer $poHr I4Mlynbca Bbrxo.4Horo HanpfiKeHr4r oKoJro I nc ra MeHee,

KoMMyrl4pyer I4MrIynbcHyIo uorqnocm B Ar4arra3oHe 108-10e Br u uoxer pa6orarr c qacrorofi

cJIeAoBaHLIs I'IMIIynbcoB B eAI4HI'Iqu r<fq. Cle4oea,ro 6rr s KaqecTBe aHaJrora B3sTb rrMeHHo rarofi
pa3ptAHI4Ka I4 npoBecrl4 cpaBHeHLIe ero npevMyrrlecrB r.r HeAocrarKoB c pa3prAHr4KOM Ha OcHOBe

oP.

5. flocrolrKy KoMMyrarop Ha ocHoBe OP upe4craBJr-f,er co6ofi HeynpaBnsenruft KoMMyrarop-

o6ocrprlrelr, neo6xoAllMo 6rtro [pr4Becrr.r orHy rr3 ocHoBHbnc ero xapaKTepzcrzx. 3ro
KracczqecKat BoJIbr-ceKyHAHar xapaKTepr4crr{Ka, cBr3hrBztrorlas. HanpfiKenue npo6ox

KoMMyraropa v BpeM{ HapacraHllt Hanprxenus. Ao npo6ox. 3ro reu 6olee yMecrHo, nocKonbKy B

npI4BeAeHHbrx cxeMax reHeparopoB BMecre c pocroM Harrprx{eHr{r Ha KoMMyrarope [porrcxolr,rr r.r

pocr HanprlxeHl{{ Ha HaKorllaTene Broporo 3BeHa (Co). llosroMy HarrprxeHlre cpa6arrtsanux

KoMMyraropa 6y4er onpeAensrb KBaAparIrqHrrM 3aKoHoM gHeprvro HaKorrr,rrenr, Koropa.f, 6ypt
BBoAI4Tct e ra3onrrfi pa3psA. Brmo 6rr yuecrHo npzBecrrl ceMeficrso raKrzx xapaKTepr4crr4K,

lonyqeHHblx rIpI4 pa3rI4qHbIX AaBneHZrx ocraroqHoro ra3a B KoMMyrarope Ha ocnoee Op.

6. Thuerorc-fl HeAocrarKr4 B npeAcraBJreHrrr.r Marepr{ana.

3arqzruaerrrre uonoxenzs.

IloloNeHze I ".... no rpafiuefi Mepe, Ha rrop{AoK Bo3pacraer cKopocrb pa3BlrrrrflToKa...". Cre4yer
yKa3arb qr4cneHHo Ar.rana3oH Bo3pacraHur, Halpr4Mep "or 5 go 12 pas" .

Hay.{Har HoezsHa.

flynxr 3. "BBIcoKt4e KoMMyraIIrIoHHhre xapaKTepr4crr4K[". Tax xe HyxHo npvBecrrl r{r.rcJreHH6re

3HaqeHr4S r4Jrr,I rroKa3aTenr4 rro ocHoBHbrM XapaKTepucTr{KaM.

flynrr 5. "Paspa6oraHbl ocHoBbI npr,rMeHenLrfl...". Hyxno KoHrperr43r,rpoBarb o KaKLrx ocHoBax

n.4er peqb, Hanpr4Mep, " cxeMorexHr,rqecKpre r4 3Kcnnyaraqr{ OHHbre ".

Heroqnocrb Harrvcanprr (foplrynrr (2) n anrope$epare.

3arc.nro.reHue

Ha ocnoeaHw{ rronrreHHhlx AI4ccepraHToM pe3ynbraroB, cAenaHHbrx BbrBoAoB r4 BbrABr4Hyrbrx

HayqHbIX noloxenufi cnelyer cql{Tarb, qro IlocraBreHHas rlenb LrccJre4onanufi ycnelxHo Aocrr4fHyra.

[zccepraqrloHHat pa6ora fyruHa llaua llaeronu.ra BbrrroJrHeHa Ha BbrcoKoM HayqHoM ypoBHe.

Tercr Arzcceprallzz o$opuneH B coorBercrBrrr.r c rpe6onaHvlrMLrBAK. AeropeQepar rrpaBr,rnbHo

orpaxaer ocHoBHbre pe3ynbrarbl Aurcceprarlzra. [ocronepHocrb rroJrfreHHbrx pe3ynbraroB He

Bbr3brBaer couneHrafi.



[zcceptaqua fyruH llasra llaeronu.ra flBJrflercs.3aKoHqeHHoft nayrHo-rnaru$uraqzounofi
pa6orofi, coAepx(alqeft peurenue aKTyanbHofi npo6nenru Qzsuuecrcoft eirerrpoHr4Kr4, qro
coorBercrByer rpe6onaHvtM n. 9 <flo:roNesIli o [oprAKe rrpucyxreHlrr yqeH6rx creueHeft>,
yrBepxAeHHolo rocraHoBJreHr4eM llpanr4relrcrsa Pocczficxofi @e4epaqzr.r or 24.0g.2013 r. J\b g42,

lpeAbtBnseMblM K rrlcceprauklflM Ha corzcKaHze yuenofi creneHa KaHArIAara HayK, a ee aBTop

3acnyxlIBaer npzcyxreHufl. rzcxouofi yueuofi creneHl4 KaHAr.rAara Su:raxo-lrareMarvqecKr4x HayK rro
cnerlr4aJrbHocrz 1.3.5 - Susz.recrcax 3neKTpoHVKa

Marepzalrr ALIccepralluufyruuall.ll "zccreAoBaHr,re KoMMyrarlr4oHHbrx xapaKTepr.rcrr.rK

oTKpblTofo pa3pflI.a, reHepnpYlorllero BcTpeqHBIe SneKTpoHHBte [yuKI4", a TaK)Ke or3brB Ha

Arcceprallmo paccMorpeHbl Ha pacmzpeHHoM ceMI'IHape Jla6oparopl4r4 KBaHToBofi e:rexrponzxra
I43O YpO PAH 23 oxu6px2023 rota(llporor<on llb 6).

3 ane4yroq uir lla6 oparopzefi xeaHrosofi
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