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o Q u qn an b H o ro o rr rr o H e HTa Ko ru el e s a B ur an vx I4r, arroB r4rr a

Ha .qlrcc eprarlr4oHHyro p a6 ory,{o rropo na An4pex Hurolae B:aqa

<(DoprvrzpoBareJlI4 BblcoKoqacrorHbrx cr4rH€uroB c rlcrroJrb3oBaHrreM ronzfi

crleKTpa curH€ula qzoponrrx BbITIHcJILITeJIbHbIX cr{HTe3aropoB), rrpeAcraBneHHyro

Ha coHcKaIJLre yreuofi crerleHI4 KaHAI4Aara rexHr4qecKLrx HayK rro cflerlr4aJrbHocrr{

05.12.04 - <<Pa4IaorexHI4Ka, B ToM qlrcJre cncreMbr z ycrpoficrBa reJreBlrAeHr4-f,>)

,{nccepraIII4oHHbIM coBeroM I{ aBTopoM An-f, orrnoHr4poBaH}rr rpeAcraBJreHbr:

AucceprarJkrfl Ha 162 crp., anropeSepar AlrcceprarJvrv sa 23 crp., aKrbr BHeApeHr4.fl,

KoITHH ocHoBHbIx uy6nzrca\uir aBTopa rro reMe Ar4ccepraqun. llpeAcraBJreHHat

AI{CCepTaIII4t COCTOI4T Lr3 BBeAeHLITI, rIeTbIpeX fJIaB, 3aKJIrOrIeHrIq, CITHCKa

corparqenufi n ycnoBHbIX o6osua.renzfi, c[rrcKa r{crronmyeuoft Jrr.rreparypbr v

upunox{eHr{s.

Arcrya.rrrHocrb reMbr Ar{cceprarlu[. ,{ucceprarlr{oHHa{ paiora,{oxropona

A.H. nocBtIIIeHa pelreHLlro arryamnofi npo6rerurr rroBbrrrreHlrf, rracrorbr

BbIXoAHoro cI4rH€uIa qu$ponux Bbrrrr4cJrrlreJrbHbrx clrHre3aropoB (IIBC) vr

$opvruposarerefi cLIrH€uIoB Ha rlx ocHoBe, qro ocrpo Heo6xoAr{Mo B 3aAarrax

co34aHr4s, [epeAarcIqux ycrpofrcra, B rracrHocrr4, Anfl paAlrocr4creM cBfl3Lr u

JIoKaIII4I4. llpar<ruuecKl{ npnMeHqeMbre Merolbr Ha ocHoBe cr4creMu @AlIrI z

yMHOIKeHI{q qacToTbl HA aKTI4BHbIX 3JIeMeHTaX npz IIOBbIITIeHHH r{aCTOTbI

SopvrrapyeMoro cl4rH€ura r4Meror cyqecrBennrrfi HeAocraroK, cocroxulufi B

BO3paCTaHI{U ypOBnX sa:Onbrx TXyMOB kr HApyrueHr4Lr KofepeHTHocrr4 Qprr]Flalra, a

pa:pa6orKa HOBFIX I4HTerpanbHbIX qzoponux Bbrqr4cJrr{TeJrbHbrx crrHTe3aropoB c
u i .nosrrl]IeHHofr rarrosofr .racrorofr Bbr3brBaer 3Haqr{TeJrbHbre rpy,qHocrr4 rlpu

rrp aKTHq e cro fi p eanvrca\uu.

,{uccepralll{oHHa.f, pa6ora no coAep}KaHr{ro r4 MeroAoJrorLrr{ perxeHr4-s 3a4la.u

coorBercrByer crreqrlaJrbHocrrr 05.12.04 - <PaAnorexHr.rKa, B ToM rrkrcJre

crrcreMbr ra ycrpoficrBa reJreBr4AeHr4{>.

Co4epxaurze aaropeSepara coorBercrByer ocHoBHbrM r{AerM vr BbrBo.qaM

Al4ccepratJvrv v [paBl4nbHo orpoKaer coAep)KaHr4e Arlcceprarluonnofi pa6orrr



OcgorHoe coAeplranr4e ALIccepraIIuLr orpoKeHo B rroJro)KeHLr.f,x, BbrHocr4Mbrx

Ha 3arrlr4Ty, u cocTouT B cneAyrcrrleM.

Anropovr npoBeAeH no4po6nufi o6:op Hayr{Hbrx LrcrorrHHKoB rro reMarrrKe

rIccJIeAoBaHvrfl, rlo3BoJlIrBtttuit orleHr4Tb 4ocuarHyrurfi ypoBeHb HayrrHo-

TexHI{qecKI4x pa:pa6orox no TeMe LIccneAoBa]F{vrfl,, rrTo rroATBep)K.qaer

6n6nraorpa$uuecrzfi cuttcor ucIIoJIb3oBaHHbrx r4cror{HnKos. IrINa npoBeAeH anarru3

MeroAoB TIoBIIITIeHLI{ nrxo4nofr qacrorbr qzQponrrx Bbrrrr,rcJrr4TeJrbHbrx

cI{HTe3aTopoB, IIpoaHairI43LIpoBaHbI I4x naxnefirurze lapaMeTpbr, MeToAbr

SKCIIepHMeHTaJIbHOfO I43MepeHI,Ifl rUyMOBbrX XapaKTepr{cTr'rK u Bo3MoxHoaTr4

IIOBbIIUEHH' BbIXONHOI{ qACTOTbI Qopurzposarerefi MHOfOKAHAIIbHbIX

KorepeHTHbIX cLIcreM. Oqeneurt AocToI4HcrBa t4 HeAocrarKH pa3[r4rrHbrx

BapI{aHToB pellreHrr s. 3a4a-tv. B pe:ynrrare raKoro aHaJrr43a Ar4ccepraHToM cAeJraH

BbIBo.q, tITo rpaAEIII4oHHbIe MeroAbr rroBbrrueHr4r raKToBoft .racroru I{BC rpyAHo

peaJII.I3yeMbI, TaK KaK npeo6pasoBaHr{e qacrorbr BBepx cuoco6uo Hapyrrr4Tb

KorepeHTHocrb SopurapyeMblx cI4rHaJroB, rrpr4MeHeHr4e cr4creM OA|IrI vrrrkr

MHoroKacKaAHbIX yMHo)KI{Tereft qacrorbr Ha aKTrrBHbrx gJreMeHTax Bbr3brBaer pocr

ypoBHf, Sa^:onrrx IuyMoB. llorasaHo, rrro [epcneKTHBHbrM MeroAoM rroBbrrueHr{t

nrtxo4nofi qacrorbl IIBC {Brserc-f, r.rcrroJrb3oBaH?re ronzfi cneKTpa

cuHTe3r4pyeuofr qacrorbr o6pa:on ocnosuofi qacrorbr qr,rSponux

BbIIIHCJII4TeJIbHbIX Cr{HTe3aTOpOB.

[nx peruenkrfl. nocraBJlennofi 3a1a-tu aBTop nprrMeuun r4 pa3Br.rn rroAXoA,

ocHoBaHHufi na TIpHMeHeHI{I{ Korrrafi cuerrpa BbrxoAHoro cr4rHana quspoBoro

BbIqI{cJII4Telrnofo ckIHTe3aropa. lIorBJIeHLIe r<ouufi crreKTpa (o6pa:on ocnonHofi

rlacrorbl BbIXoAHoro cl{rHara) IIBC o6ycnonneHo eS$eKTaMr.r ALrcKperr43ar\vrvr,

Bo3HuKaloqux B quSpo-anaJrofoBoM npeo6pasoBareJre. flannoe HarrpaBneHr4e

rIoBbIIueHHt BbIXoAnofi qacrorbr qnSponrrx BbrqvcJruTeJrbHbrx cr4HTe3aropoB rr

$opurapo BaHufl curHaJIoB {BJltercr HoBbrM 14 [paKTr4r{ecKr4 MaJro r{ccneAoBaHHbrM,

HecMorpr Ha ro, rITo B[epBbIe r4Ae{ HctloJrb3oBaHtrfl t<ouufi

cr{rH€Lrra BbrcKa3aHa s 90-x roAax XX sera. B sacrof,ruee

rrcrroJrb3yeTctr B HeKoTopbrx BhrcoKorrpoH3BoAr{TeJrbHbrx

crreKTpa BbrxoAHofo

BpeMfl rarofr roAXoA

qrESpo-an€uroroBbrx



upeo6pasoBareJltx, rlo3BoJl.aloqrdx $opnanpoBarb cr{rHaJr Bo nropofi z rperrefi

3oHax rracrorbr Hafircezcra.

Arropovr pa:pa6oraHa o6o6uleHHas crpyKrypHa-{ cxeMa SopuupoBarenr c

LIcrIoJIb3oBaHLIeM rouuft cneKTpa cI4fHaIIa IIBC, [poBeAeH Aer€LrrbHbrit arrattuz

BIruflHug uapaMerpoB 3BeHbeB Ha rrapaMerpbr BbrxoAHoro cLrrH€ura. llora:aHo, rrro

Anj[ noBbIIIIeHI4.t aMrInI4Ty,{ o6pa:on rr, KaK cneAcrBrre, orHolrre]Hhrfl, crzrual/uryvr

ycrpoficrea, qelecoo6pa3Ho rIpI4MeHeHr{e nepeALrcKperu3arJvrr4 Bbrxo.qHoro

cr{rH€LIIa IIBC. Onucan €uIropHTM rlacrorHoro rrJraHr{poBaHr4r Qopnrzposarerefi

cLITHaJIoB c LIcrIoJIb3oBaHLreM xonufi c[eKTpa aur:aalra qu$ponrrx

BbIrtIrcJII4TeJIbHbIX cl4HTe3aropoB u pazpa6oraHo Ha efo ocHoBe rrporpaMMHoe

o6ecneqeHrae qacrorHoro rrnaHr,rpoBaHprfl, Soprr,ruponarerefi

cI,rHaJroB. 3rn pe3ynbrarbr Moryr nprlMeHsrbcs Anfl

rrpoeKTrrpoBaHlrr Sopurapoearerefi clrrHanoB.

llpone4euu sKcrrepr{MeHTaJrbHbre

MareMarr4r{ecKag MoAenb Sa:onux

paoorbr vr Ha ux

IxyMoB quQponux

cnHTe3aropoB, tIo3BoJIIaBLrtafl. vraareAoBarb rrryMoBbre csoficrsa $opnlzpoearerefi

KorepeHTHbIX cI4rH€uIoB. B gKcnepHMeHTe lrcronb3oB€rrrr4cb coBpeMeHHat

npz6opnax 6aza: HHrerpanrurtfi IIBC AD9910, reHeparop onopnofi qacrorbr

SMA100A u aHanl{3arop cI4rHaJIoB vr cneKrpa FSUPS KoMrraHr4r4

Rohde & Schwarz. Anaru3 pe3ynbraroB oKcleplrMeHTa rro3BoJrr4Jr orleHzrb

norpelxHocrb MeroAa MoAeJII4po BaHLrfl crreKTp€Lrrrsofi rrJrorHocrtr MorrlHocrr4

Qasonrtx IuyMoB, cocraBl4Bllrerc 3 aE. llpoanaru{3krpoBaHo Brrr4fl:rtue [apaMerpoB
tndrxo4uoro yMnox(urelefi qacrorbr, a raKxre nepeAr4cKperr{3aropa

clrrHaJra I{BC Ha ruyMoBbre xapaKrepvrcrvrKvr SopvrupoBareJr.rr.

paccMOTpeHbI BO3MOxtHocTI4 IIpaKTI4qeCKorO npI{MeHeHLIf

rlpeAno)KeHHbIX B Ar4cceprarlnoHHofi pa6ore BaprlaHTou ru6pugHbrx cr,rHTe3aropoB

u paspa6oraHrr rpolleAypbl rlpoeKrl4poBaHnfl. Sopurzponarelefi cr4rHaJroB c

3aAaHHbrMr'r xapaKTepr4cTr4KaMr{.

[oxasano, rrro [peAnoxenurrfi cnoco6 rroBbrrrreHr{.f, qacrorbr reHepnpyeMoro

KOfepeHTHbrx

ABTOMATI,I3AIJUH

ocHoBe co3naHa

Bblq!ICJII4TCJI bHbIX

BXOAHO|O r4

BbrxoAHofo

Anropovr

role6asus Ha ocHoBe I4crIoJIb3oBaHr4r o6pa:on u [epeArrcKperr43arlr4r4 BbrxoAHoro



cLIrHaJIa quSponrrx BbITII4cJIIITeJIbHbIX cI4HTe3aropoB [o3BoJr.rrer AocrHrHyTb

OHIDKQHI4{ ypoBHt Qasonrrx IxyMoB Ha 4-5 AE, r{To qBJr.rrercr ero Ba)rcHbrM

,UOCTOI{HCTBOM.

OcHo n H rre rroJror(eH l{fl A r{ccepra rllr r{ Ao Ka3a H br aBTopoM B Arlccepr ar\vru

n n ony6JII4KoBaHHbIX I4M HayrlHbrx rpy4ax (n 10-z crarbf,x r43 repeqnx BAK, n

pa6orax r,rHAeKcHpoBaHHbrx B HayKoMerpHqecrcofi 6ase

3KcIIepI4MeHTaJIbHbIMI4 Hccne.{oBaHtrflllntr. AHarzs ocHoBHbIX

Scopus) Lr
-

ny0nr{KarIH14

rIoATBep)KAaeT [OnHOTy OryOnLrKOBAHLrfl, OCHOBHbTX pe3yJrbTaroB AkTCCeprAr\uu B

HayqHbIX u3[anvrflx. Creuenr o6ocuosaHHocrra Hayr{Hbrx rroJro)r{eHrzfi, nueoAoB r4

peKoMeHAa\uit, He BbI3bIBaer coIraneuufi, T.K. oHr4 [poBepeHbr reopuefi vr

upamIErofi, HenporLrBopeqLrBbr, anpo6zpoBaHbr aBTopoM Ha I5-u HayrrHo-

TexHr{rrecrux rcoH$ epeHrlr4-trx.

Ocnonnrre rloro)KeHLr-{, BbIBoAbI vr pe3ynbrarbl, ilonyrleHHbre B

Ar,rcceprarJ*w, o6ocnonanu vr AocroBepHbr. OHu noATBepx(AarcTct

cofJlacoBaHHocTblo TeopeTI4rIecKHX BbIBoAoB c pe3ynbTaTaMlr MOAeJrr4poBaHHt

IxyMoBbIX xapaKTepI4crLIK qzQpoarx BbrqrrcJrr,rreJrbHbrx cr{HTe3aropoB 14

gKclepl4MeHT€urbHoft uponeprz.

flay.uran HoBrr3Ha [pe.{craBrennofi pa6orrr cocror4T B puBBtrrr{H HoBoro

rIpoAyKTI4BHoro rIoAXo.{a K cI4HTe3y SopvrrapoBarenefi rorepeHTHbrx cr{rHaJroB,

ucnonmylorr1ero KorII4I{ crreKTpa cr4rH€LJra UBC Anfl rroBbrrueHr{.fi nrxo4noff

qacToTbl, a TarcKe B co3AaHur4 vr SKclepuMeHT€urbHoM noATBep)K[elJvrx

MareMarH.recKofi MoAenu crleKTpaJlrHofi nJrorHocrr4 MorrlHocru Sa^:oBbrx ruyMoB

IIB C, rlo3 B ontl? ulefi rvroAe JIHp oB arb ruyM oBbre xap aKre pkrcrvrKvr S opuupo s arer efi

KorepeHTHbrx ol4rH€uroB.

flparcrnuecKaq rleHnocrb v 3Harrr4Mocrb g.nfl HayKr4 14 TEXHHKI4.

rlpeAcraBrennofi A?IccepraIlnouHoft pa6omr, cocror{T Bo BHeApeHrrr4

$oprnrlaponarenefi cLTTHaJIoB B pazpa6arbrBaeMbre vr MoAepHr43r4pyeMbre

paAr4ocucreMbr B paMKax HITIOKP ilpeAuprrflrur AO <Mypoucr<rafi 3aBoA

p aA H o r{3M epr{T e Jr b Hbrx Ilpu0opoB). Hayuro-veroAr4rrecKr4e pe3ynbrarbr

Anaceprar]:av l4crlonb3ylorc{ B y.re6uona npoqecce r<aSe4pu pa.{lrorexHr4Kvr



Mypoucxoro LrHcrr4ryra ($utma',il ofBoy Bo <<Bna4urrazpcr<2fi

rocyAapcrseHHrrft yHl'IBepcurer I4MeHu ArexcalrApa fparopreBr4rra z Hzxora_fl

fpuropreBl4rla CroneroeblD) v rpn BbrrroJrHeHr4lr rpaHra POOI4. Bce
uepeqr4 cneHHo e rroATB epxAaeTc.fl aKTaMkr BHeAp eHr{s.

Peayl*arbr Ar4ccep rar\uv orKpbrBaror Bo3Mo)KHocrrr Anfl trx Aa.nrnefr ',rero

rfctloJrb3oBaHkrfl B npaKTl4qecKrrx pa:pa6omax rtpu qnQponov cr4HTe3e

BblcoKorlacrorHblx cLITHaJIoB Ha coorBercrByroqrax upoSzJrbHbrx rrpeArrpr4r^tLrflx.

Kaqecrso oQopnr.neHua v aarope$epara B ocHoBHoM

K HayqHo-r,rccJreAoBaTeJrbcKr4McoorBercrByer rpe6onaHvrflM,

pa6orav.

flo.noxcureJrbHbre cropoHbr pa6orrr cocro.f,T,

I I E J I b H O C T L I I d I O C N E A O B A T C J I b H O C T I { B T I O J I Y ' { E H } I I 4

cocro-flIrlero B cHIdI{eHI4I4 ypoBH-[ Sa:oeux IuyMoB sa 4-5 AE, qro _qB;1f,erct

B?)I{HbIM ,{ocroLIHcrBoM npeAnoxeHHofo cnoco6a [oBhIIueHLIr qacrorbr

reHepl4pyeMoro rcore6anz-fl Ha ocHoBe r4c[oJrb3oBaHvrfl o6pa:on kr

[epe.qHcKperI43aIII{H BbrxoAHoro cr{rHzura qzSpoarrx Bbrrrvcrr4TeJrbHbrx

cl4HTe3aropoB. lloloxnrenbHoMy pe3ynbrary rrocneAoB a1r4s. Bo MHofoM

cnoco6crBoBuulo co3AaHIre MareMarl4.Iecrofi MoAenr{ ilryMoBbrx xapaKTepucrrrK

Qopuraponatelefi, rosnorklemefi cpaBHkrrb pa3nr4r{Hbre Bapr{aHTbr nocrpoeHr{t

SoprraupoBareJlt vr nrr6parr ourrauanumrfi BapLraHT c Har.rMeHbrrrr4M ypoBHeM

$asoarrx [ryMoB.

I

l. llepnrlq'ABa nonoxeHl4q, BbIHocI4Mbrx Ha 3arrlIrry r,I3no)KeHhr He BrroJrHe

ylarrHo, TaK KaK cSopuynlIpoBaHbl HecKoJIbKo AeKnaparr4BHo (oco6enuo nropoe)

rlacror orpaHl4rrl4Baercfl cpaBHeHI4eM ypoBHefi cnerrpallnofi MorrlHocrra $a^:oarrx
IuyMoB, B To BpeM{ KaK TaKI4e KpiZlTepkr4 KaK ypoBeHb no6o.{Hrrx crreKTpaJrbHbrx

Ar4ACepraL\uvr

[peAb,rBnf,eMbrM

IIpe)KAe B0efo, B ee

BaxHofo pe3ynbTaTa,

I4 He COAepX{aT IIO3}ITT{BHO|O

2. Anropcrufi uo.{xoA

KOnUqecTBeHHOfO pe3ynbTaTa LrccneA oBa]ts'Vrfl .

K AH€LNI,I3Y KAIIECTBEHHbIX IIOKA3ATEIEft CZUTE3ATOPOB

cocraBJl'flIollll4x Ir cKopocrb nepecrpofirrz pa6oveft qacrorhr He paccMarpr4Barorcr.



3. B ra.recrBe reHeparopa ouopnofi qacrorbr He paccM arpvrBaJwrcr (xorx 6u

o6:opHo) reHeparopbl c pe3oHaropaMr4 na IIAB,.rro3BoJrrroqLre B coorBercrBvrv a

IIeJIbIo pa6oru [onfrl4Tb 6onee BblcoKyro onopHyro qacrory, qeM KBaprleBbre

feHepaTopbr.

4. I4z auatmsa ra6lzqr;' 2.6.2 He f,cHo, KaK npr4 oAr.rHaKoBovr rcoeS$urlr{eHre

yMHo)KeHI{{ BbIXoAHoro yMHox{I{renr (naparrerpe n2) nrr6parr ruautryuutuir

Bapr.raHT rr acrorHo f o frJraHr4p o BaHrrf, s opvrupo B are Jr.rr cr4f H€uro B.

5. Orcyrcrnyer orucaHr{e rpe6oeanzfi K nonocoBoMy $unrrpy,

Anfl BbrAeJIeHUr CLrfH€UrOB Cucrronb3yeMoMy B $opvrzpoBareJre crarHaJroB

qacroraMz o6pa":on (crp. 52.).

6. B pa6ore orcyrcrBylor cBeAeHrz-fl o roM, KaK peann3oBarb

oAHoBpeMeHHoe Ia3MeHeHrIe cKBalrHocrkr n ycrpofrcrBe rrepeArrcKpervrcar\r4u rrptr

I43MeHeHI{z KI{BC I4JIvI HoMepa o6pa:a, [rrr AocrrlxeHr4fl Mkr:rtuvruurbHoro ypoBHfl

Sa^:onrrx ruyMoB QopvrzpoBareJrs cLrrH€LnoB.

7. I4rr4erorcs orAenbHbre norperxHocrr4 o@opvrnenux. Tarc Ha crp. 6

orcyrcrByer pactura$ponr<a coKpalrleHIaq SDMA (xorx Aausufi repMHH r,r3BecreH

I,I B AaJrbHefirueu pacuz$poBau Ha crp. 138 e crrncKe coKparrleHuir u ycJroBHbrx

o6osHaqeuuir); Ha crp. 56 napyrueHa HyMepar1krfl. pr4cyHKoB (uonropno yKa3aH

HoMep pr4cyHKa 2.4.2).

Yrasaunsre 3aMerlaHnfl He cHr{}Karor o6ulero 6raronpraf,THoro BrrerrarJreHr,rt

o Al{ccepralllloHHofi pa6ore ,{orcropona A.H., Koropar BbrrroJrHeHa Ha BbrcoKoM

HayqHo-TexHI{qecKoM ypoBHe kr o6ra4aer reoperLrrrecxofi u ilpaKrr{qecrofi

3HarllIMocrbro. Ha ocHose uccneAosaHl.Ifi aBTopa, ony6nurcoBaHHbrx B Hayr{Hbrx

cTarb.f,x, 3aperl4crplaponannofi nporpaMMe Anfl 3BM, Te3r4cax 14 Marepr4anax

ronSepenqnfi npe.{craBJleHbl HoBbre HayqHo o6ocnoeaHHbre rexHnrrecKue

pelrreHl4.fi. llpru 3ToM aBTop rlpoAeMoHcrpr4poBan BbrcoKyro reanuQuraqurc

LlccneAoBatelrfl, KaK B o6lacru MareMarr{rlecKofo MoAenl{poBai,jiprfl, TaK 14 B

o6lacru gKcrIepHMeHTaJIbHbIX r{ccneAosaHrafi c ucrroJrb3oBaHr{eM coBpeMeHHbrx

r43MepuTeJrbHbrx upz6opon Lr oJreMeHrnofi 6asrr.



3ax"uroqeHlre o coorBercrBlrl{ Arrcceprarlurr KprrrepuflM flonoxcen ils o

rropflAKe [pucy?nAeHr{q yqeHbrx crenenefi

,{Hccepraqra-r lorropoBa A.H.upe4craBJr.rrer co6ofi 3aKoHrreHHoe HayqHoe

r,rccJreAoBalc.vre, orBer{arculee rpe6onauzxu <<lloroxenus BAK P@)),

yrBeplrleHHoro nocraHoBrreHr4eM llpanzrelbcrBa PO or 24.09.2013 J\b 842,

npeAb.{BnteMblM K KaHAI4AaTcKIIM ALIcCepTaIIu.f,M, a ee aBTop, lorcropon An4pefi

Huxolaenuu, 3acnyx{IdBaer rtpucyx{Ae:nvrfl. y.renofi crerreHr{ Ka:envr1uta

TexHI{qecKI4x HayK rlo clequaJlbHocrr4 05.12.04 <<Pa4raorexHr4Ka, B ToM rrr4cJre

cr{creMbr z ycrpoficrBa reJreBr4AeHr4{D.

3an. xa$eapoft paAuorexHr{rrecKr4x cracreM
OfBOy BO <Pxgaucrzfi rocyAapcrseHnufi
paAI4OTeXHr{qeCKr{H yHr4BepCHTeT) ./
A-p rexH. HayK, npo$. J'l 
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