
OT3bIB 
0CPl1Ul1aJ1hHOrO onnOHeHTa ~Bl1Hl1Ha Cepre51 AfleKCaH,UpOBWla Ha ,Ul1CCepTaUl1fO )KYKOBa 

BCeBOflO,Ua I1ropeBw-Ia «CRg: pa3p5I,U H113KOrO ,UaBfleHl151 B ,U113fleKTp114eCKl1X Tpy6Kax, 

nO,U,Uep)Kl1BaeMhIH nOBepXHOCTHOH 3fleKTpOMarHl1THOH BOflHOH», npe,UCTaBfleHHYfO Ha 

COl1CKaHl1e Y4eHOH CTeneHl1 KaH,Ul1,UaTa qm311KO-MaTeMaT114eCKl1X HaYK no 

CneUl1aflhHOCTl1 1.3.9. <D11311Ka nfla3MhI 

AlnyaJIbHOCTb TeMbl. 

~l1CCepTaUl151 B .11. )KYKoBa nOCB5IlUeHa l1CCfle,UOBaHl1fO cBepxBhICOKOLIaCTOTHOro 

(CBq) pa3p5l,Ua H113KOrO ,UaBfleHl151 B ,U113JleKTp114eCKl1X Tpy6Kax, nO,L(,L(ep)J(l1BaeMOro 

nOBepxHocTHOH 3fleKTpOMarHl1THOH BOflHOH. CneUl1cpl1KOH 3Toro Tl1na pa3p5I,Ua 51Bfl5leTC5I 

BhICOKa5I 3cpcpeKTl1BHOCTh B036Y)K,UeHl151 (OTCYTcTBl1e nOTeph 3Heprl1l1 B l1H,UYKTl1BHOH 

aHTeHHe l1/ l1fll1 d corflacYfOlUl1X YCTpOHcTBax, xapaKTepHhlx ,Ufl51 Bq Pa3P5l,UOB), 

3cpcpeKTl1BHhIH BKfla,U 3Heprl1l1 BOflHhI B nfla3MY B ,Ua)Ke npl1 H113Kl1X ,UaBfleHl15IX 3a CLleT 

6eccTOflKHOBl1TeflhHhlx npoueccoB Ha rpaHl1ue, cfla60e Bfll151Hl1e pa3p5I,Ua Ha nflaBafOlUl1H 

nOTeHUl1aJ1 rpaHl1UhI. IbJlY4eHl1e B OKpY)J<afOlUee npocTpaHcTBo B pa3p5l)le, 

nO,L(,L(ep)Kl1BaeMOM nOBepxHocTHOH BOflHOH, npOl1CXO,Ul1T TOflhKO 113 TOpUa nJla3MeHHoro 

CTOfl6a 11 B 06hI4HhIX YCflOB115IX npaKT114eCKl1 OTCYTCTByeT. 3Tl1 oco6eHHOCTl1 npl1BOX(5IT 

K TOMY, 4TO pa3p5I,U B HaCT05llUee BpeM5I l1CnOflh3yeTC5I B ueflOM p5I,Ue npl1flo)KeHl1H 

nfla3MeHHhIX aHTeHHax, ,Ufl5I ynpaBfleHl151 Te4eHl1eM ra3a B nfla3MeHHOH a3pO,Ul1HaMl1Ke, 

nfla3MOXl1Ml1LleCKl1X peaKTopax H113KOrO ,UaBfleHl151, npl1MeH5IfOlUl1XC5I ,Ufl5I MO,Ul1cpl1I<awm 

H TpaBfleH115I nOBepXHOCTl1, HaHeCeHl151 TOHKl1X nfleHOK, cneKTpanhHO 411CThlX 

l1CT04Hl1KaX CBeTa 11 ,Upyrl1X TeXHOfl0fl14eCKl1X YCTpoHCTBax . C ,UpyroH CTOPOHhI ,UaneKO 

He Bce oco6eHHOCTl1 Hefll1HeHHOro B3al1Mo,UeHCTBl15I nOBepXHOCTHOH BOJlHhI C 

C03,UaBaeMOH efO nfla3MOH l1CCfle,UOBaHhI 3KCnepl1MeHTanhHO 11 nOflYLIl1fll1 TeOpeT114eCKOe 

06b5ICHeHl1e. TI03TOMY TeMY pa60ThI Cfle,UyeT C411TaTh BajKHOH 11 alnyaJIbHoH. 

OCTaHOBHMCSI Ha CO)lepjKaHHH AHccepTaUHOHHOH pa60TbI. 

~l1CCepTaU110HHa5I pa60Ta BJ1. )KYKOBa COCTOl1T 113 BBe,UeHl1JI, LJeThlpeX [flaB H 

3aKJ1f04eHl15I 11 COCTaBfl5leT 108 CTpaHl1U 11 55 Pl1CYHKOB. B Cnl1CKe Ul1Tl1pyeMoH 

fll1TepaTyphI l1MeeTC5I 96 Hal1MeHOBaHl1H. 

Bo BBeAeHHH pa60ThI 06ocHoBaHa ee aKTyanhHocTh, YKa3aHhI ueflh 

,Ul1CCepTaU110HHOrO l1CCfle,UOBaHl15I , HaY4Ha5I HOB113Ha nOflY4eHHhIX pe3YflhTaTOB 11 l1X 

npaKTWleCKa5I 3Ha411MOCTh, CCPOPMYfll1pOBaHhI nOflO)J(eH115I, BhIHOCl1Mhle Ha 3alUl1Ty. 

B r JIaBe 1 npe,UcTaBfleH fll1TepaTypHhIH 0630p cYW,ecTBYfOW,l1X pa6oT, 

nOCB5IW,eHHhIX pacnpoCTpaHeHl1fO TI3B no fa30Pa3P5I,UHOH nfla3Me, no,U,Uep)J(l1BaeMOH 

KaK BHeWHl1Ml1 l1CT04Hl1KaMl1, TaK 11 caMoH nOBepxHocTHOH BOflHOH. Onl1ChIBafOTC5I 

YCTpoHcTBa annfll1KaTOpOB TI3B, 3cpcpeKTl1BHO npe06pa3YJOlUl1X CBq 3Hepfl1fO B 

3Hepfl1fO TI3B. TIpl1Be,UeHhI TeOpeT114eCKl1e OCHOBhI TI3B, pacnpOCTpaH5IfOlUeHC5I no 

nfla3MeHHOMY CTOfl6y, npe,UCTaBfleHhI ,Ul1cnepC110HHhle xapaKTepl1CTl1Kl1 TI3B. 
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BTopaH fJIaBa .l1.I1CCepTaUHl'r nOCB51lll,eHa OI1l1CaHI1lO 3KCnepI1MeHTaJIbHbIX 

CTeH.l1.0B 11 OnI1CaHl1lO MeTO.l1.I1K .l1.l1afHOCTI1KI1 rrm13MbI 11 113MepeHI15I 

3neKTpwlecKoro rrOn5I I13B. 

B TpeTbeU f JIaBe I1CCne.l1.YlOTC5I XapaKTepl1CTI1KI1 CTaUl10HapHOfO pa3p5I.l1.a. 

aKCI1aJIbHO-CHMMeTpI14HOH H 

.l1.l1rrOnbHOH MO.l1.bI. CT05ILIa51 BOnHa Me)K.l1.Y rrOMemeHHbIX Ha 

Tpy6KY .l1.ByX rrnOCKOrrapaJInenbHbIX MeTaJIn114eCKI1X 3epKaJI (O.l1.HO 113 KOTOPbIX 

COBMelll,eHO C annm1KaTOpOM), 06Pa3YIOU{HX OTKPbITbIH pe30HaTOp B036Y)I(.l1.eHHe 

CT05IQeH BOnHbl rr03BOn5IeT rrO.D,p06HO HCCne.l1.0BaTb KOMnOHeHTbI rrOJUI 

H CTpyKTypy pa3p51.l1.a. conpOBo)K.l1.aIOTC5I LII1CneHHbIM 

MO.D,emlpOBaHHeM, BOCC03.D,aIOlll,HM CT05ILleH I13B Ha nna3MeHHOM cTon6e 

H BOCrrp0I13BO.l1.5Illl,I1M napaMeTpbI YCTaHOBKH. 

pa.l1.HaJIbHble rrpoq)HJII1 I1nOTHOCTH nna3MbI B CB060.l1.HOM pa3p5I.l1.e rrp11 pa3HbIX 3HaLleHH}JX 

.l1.aBneHH}J H Cpe.l1.HeH nnOTHOCTH nna3Mbl. 

B qeTBepTOU fnane I1CCne.l1.0BaHH5I .l1.I1HaMI1KI1 CBq 

Hl13KOfO .l1.aBnemI5l, nOMep)Iumael\lOfO I13B B KBapueBoH Tpy6Ke, 

B03.uYXOM. 113MepeHH5I CKOPOCTH HOHH3aUl10HHOfO q,poHTa 

B.l1.0nb Tpy6KH H OnTHMaJIbHbIe 3KcnepHMeHTaJIbHble ycnOBH5I, rrpH 

KOTOPbIX CKOPOCTb pacnpocTpaHeHI151 q,poHTa MaKC11MaJIbHa. 3KCnepI1MeHTa..:lbHO 

o6HapY)KeH HeycTOHLJHBblH pe)KI1M pacrrpocTpaHeHI15I pa3p}J.l1.a Ha 3aKflIOLII1TeJIbHOH 

CTa.l1.HI1 pacrrpocTpaHeHH51, T.e. npI16JII1)KeHHH K IJu.JU",,'- 4aCTOTbJ HOHH3aUl1H 11 

LIaCTOTbl 3neKTpoHHbIX nOTepb. TaKoH pe)KHM CB5I3aH C B03MYIUeHl1eM non51 Ha 

q,poHTe pa3p5I.ua 11 Bblpa)J(aeTC5I B 4aCTW-IHbIX pacna.l1.ax, CKaLIKax 11 OCTaHOBKax q,POHT3. 

I10I<a3aHo, YTO B03HHKaIOIUl1e HeYCTOHLII1BOCTI1 B03Mo)KHO KOHTPOJ1IlpOBaTb npl1 

rrOMOIUI1 nOMelll,eH115I MeTaJInl14eCKOfO 3epKaJIa B KOHeu nna3MeHHOfO cTon6a. 

Y CTaHOBKa rrnOCKOrrapaJIneJlbHbIX 3epKaJI Ha nyTI1 pacnpOCTpaHeHI151 pa3p5I.l1.a 

npI1BO.l1.HT K paCnpOCTpaHeHI1IO pa3p5I.l1.a 3epKaJIaMH B BI1.D,e Cne.l1.YIOlll,I1X .upyr 3a 

.l1.pyroM 11J1a3MeHHbIX q,pafMeHTOB, .l1.nHHa KOTOPblX paBHa rrOnOBI1He .D,JIHHbI 

nOBepXHOCTHOH BOJIHbI. 

B 3aKJUO'IeHHH rrpe.l1.CTaBJleHbI OCHOBHble 

.l1.HCCepTaUI10HHOH pa60Te. 

061,eKT I1CCne.l1.0BaHH5I .l1.I1CCepTaUI10HHOH pa60TbI CBepXBbICOKOLJaCTOTHbIH 

pa3p51.u, rrO.l1..l1.ep)!(I1BaeMbIH nOBepXHOCTHOH BOJIHOH caHTHMeTpOBoro .D,l1arra30Ha B 

Jl)U1HHbIX KBapueBbIX Tpy6Kax. 

fIpe.uMeT HCCne,llOBaHH5I pacnpe.l1.eJIeHH5I Hanp51)KeHHOCTH 

3,leKTpOMafHHTHOfO rron5I KaK q,YHKUHH rrapaMeTpoB 3arrOnWllOU(erO Tpy6KY ra3a H 

ycnOBI1H B036Y)K.l1.eHHJI pa3PJI.D,a. 

HaY'IHaH HOBH3Ha pe3YJIbTaTOB 3aI<J1I04aIOTCJI B Cne.l1.YlOlll,eM. 
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1. 3KCnep11MeWranbHo onpe,ll;eneH pa3Mep <ppoHTa 110H113aU1111 pa3p5l,ll;a 11 

nOKa3aHO, "LITO B 3KCnep11MeHTa OH 11MeeT pa3Mep nOpR,lI;Ka pa,ll;11yca Tpy6K11. 

2. 06HapY)KeHbI CKa4K11 <ppoHTa pa3p5l,ll;a B HaJIWII15l OTpa)I(eHHOH 

BOJlHbI np11 ypOBHRX MOlL(HOCT11 6Jl113K11X K nopory cYluecTBOBaH115I 

3. ITpO,ll;eMOHCTpHpoBaHa B03MQ)l(HOCTb OTKpbITOrO pe30HaTopa Ha 

nOBepXHOCTHOH 3JleKTpOMarHHTHoH BOJlHe Ha 0,ll;HH04HOM HHJlI1H,lI;p114eCKOM 

nJla3MeHHOM npOBO,ll;H11Ke. 

npaKTH~leCKaH H H u,eHHOCTb 3aKJll04aeTC5I B 

C11CTeMaTI1l-leCKI1X 11CCJle,ll;OBaH11H CBOHCTB nOMep)lUlBaeMoro 

nOBepxHocTHOH 

)1.ocToBepHocTb pe3YJIbT3TOB ,lI;11CCepTauJIOHHOH pa60TbI )KYKOB3 

B nOJlYLleHHbI:'v1I1 Ha cOBpeMeHHoM 

060pY,ll;OBaHH11 C HcnO;lI,30BaHI1eM MeTO,ll;HK H3MepeH1151, 11 

COfJIaCOBaHHblMI1 C ony6JlI1KOBaHHbIMI1 ,lI;pyfI1MI1 I1CCJIe,ll;OBaTeJl5IMI1 pe3YJII,TaTaMI1 B 

06JlaCTI1 eBL[ pa3plI,lI;a, nO,ll;,lI;ep)KI1BaeMOro nOBepxHocTHOM 

BOJIHOH. 

Arrpo5au,HH. pe3YJlI,TaTI,I I(HCCepTaHHoHHoM pa60TI,I ony6mIKoBaHbI B 

5 CTaTbllX B HaY4HI,Ix )KypHaJIaX 113 113 KOTOPbIX 4 

BXO,ll;51T B ,lI;aHHbIX WoS 11 . Bce pe3YJlI,TaTbI HCCJleI(OBaH1151 HeO,ll;HOKpanm 

I(OKJla,ll;bIBaJIHCb Ha Me)K,lI;YHapOI(HI,IX 11 BcepoccHHCKHX KOH<pepeHUH5IX (11 ,lI;OKJIaI(OB). 

nepeQHCJIHM OCHOBHbIe pe3YJIbTaTbI pa6oTbl. 

1. nOKa3aHO, 4TO CKOPOCTI, pacnpocTpaHeHH5I 

HOHH3aH110HHOrO <ppoHTa pa3p5lI(a onpe,ll;eJl5leTC5I pa3Mepa 

110H113aI(H11 Ha 4acToTY I10H113aW1H. (MQ)KHO C <popMynoH, 113 

TeOpI1I1 pa3MepHOCTel1 V::::; ). 

PC)KI1M HeYCT0l14HBoro pacnpOCTpaHeHvl5l 

<ppOHTa pa3pRI(a . 

3. B03MQ)KHOCTb ynpaBJ1eHHR npocTpaHcTBeHHbIMH xapaKTep11CT11KaM11 

pa3p5l,ll;a nOCJleI(HerO Me)KI(Y 

4. 	 06HapY)KeHa pa3HaR pOJII, npOI(OJII,HOH 11 COCTaBJl5nO WJIX 

nOJl}! B nOMep)Kamm BOJIHaMH C a3HMYTaJII,HbIMH BOJIHOBbIMH 

411CJIaM11 m=O 11 m 1. 

5.. 06HapY)I{eHO, 4TO B YCJIOBI151X 3KcnepHMeHTa xapaKTepHoe BpeMR BI,IXOI(a 

pa3p5I,lI;a Ha CTaI~HOHap speMeHeM aM6I1noJl5IpH0I1 ,lI;H<P<pY3HH. 

B 	 HeJIOM pa60Ta B BI,InOJIHeHa Ha BI,ICOKOM. 

ypOBHe, B Hel1 nOJIY4eH 06'heM HOBOI1 11 Ba)KHOI1 HI-r<p0 pMaU1111, 

He BbI3hlBaeT COMHemUL 
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C TOl.fKH 3peHH>I OnnOHeHTa H31OMHHKOH pa60TbI >IBJI>IeTC>I 06HapY)KeHHa>I 

aBTopOM pacrrpOCTpaHeHH>I <PPOHTa HOHl:13alJ,HH, rrOMep)l<l:1BaeMOrO 

rrOBepXHOCTHOM BOJIHOH. 

ABTOpe<pepaT ,nHCCepTalJ,Im ,nOCTaTOqHO rrOJ1HO CO,nep)KaHl1lO 

pa60TbI H OCHOBHble rrOJIyqeHHble B Pa60Ta H3JIQ)KeHa 

H3bIKOM H cHa6)KeHa l:lH<pOpl\1aTHBHbIMH HJIJIlOCTPalJ,H>IMH. CrrHCOI< 

COOTBeTcTByeT CO,nep)I<aHHlO. 

K ,nI1CCepTalJ,HI1 HMelOTCH 3aMel.faHH5L B qaCTHOCTH: 

1. Pa3Mep <ppoHTa I10HH3alJ,HH, rrOJIyqeHHbIH B pa60Te 3Kcrrepm'vleHTaJIbHO, MQ)KeT 

TaIOKe OlJ,eHeH TeOpenrqeCKl1. HaH60JIee rrpocToH BapHaHT OlJ,eHKH cmnUH C 

HCnOJIb30BaHHeM TeOpl:U! pa3MepHocTeH. B qaCTHOCTH ,nJIH ,nH<P<PY3HoHHoro MeXUHH3Ma 

pacrrpocTpaHeHH5! pa3Mep <ppoHTa onpc,llCJI5:lCTC5! K03<p<pHlJ,HeHT aM6}1I10.'UlpHOH 

,llaeT He MeHee, B 

,lla)KC Tar<a5! rrpOCTa5! OlJ,eHKa H ce corrOCTaBJICHHe C 

B pa60Te 3KcrrcpHMCHTaJIbHO 06HapY)KCHhl 

pacrrpOCTpaHeHH5! <PPOHTa HOHH3alJ,}IH. EblJ10 61,1 

,naHIIOM HeycTOHI-IHBOCTH pa3p5!)la, rrO,ll,llep)KHBaeMoro 

HeycTotiqHBOCT5!MH <pPOHTOB I10HH3alJ,HH B rrOCT05IHHOM 

OTCYTCTBYCT. 

pe)I<l:1MhI 

BOJIHOM C 

HanpHMep, B cTpHMepe, 

HJlH B pa3p>I,ne B BOJIHOBhIX KOTOP1,IH HCCJle,llOBaJIC5! B HmKHeM HOBropo,ne. 

3. B pa60Te CC1,IJlKH Ha HCCJIe,nOBaHH>I, Bb1I10JlHeHHhlC CBblwe 40 

.'leT Ha3a,n Ha <pH3Hl.feCKOM MfY HMeHH M.B.JloMoHocoBa B rpynne 

f.C.COJlHlJ,eBa B KOTOP1,IX paccMaTPHBaJIHCb Cxo,nHhle Bonpocb!. B qaCTHOCTH MQ)KHO 

KaH,nI1,naTCKHe ,llI1CCepTalJ,I1H A. MapI1rrOBa (1970), B.A.)J,OB)KeHKO (1974), 

rr.n.MCJlbHHqeHKO (1982). B qaCTHOCTH B paccMaTpHBarIl1cb 

rrOXQ)KHe cTallHoHapHoro CRY B ,llJlHHHbIX 

Tpy6Kax, no,n,nep)KI1BaeMOro BOJlHOH HIO B np>IMoyrOJlbHOM BOJ1HOBo,ne. CBoHcTBa 

BOJ1HhI BO l\:lHOroM aHaJI0ryp·:lHbI cBoilcTBaM rroBepxHocTHOH BOJ1Hbl C a3HMYTaJlbHbIM 

I-IHCJlOM m-I, paccMaTpHBaeMoH aBTopoM. B pa60Te B CTalJ,HOHapHoM pe)KHMe 

Ha6JIlO,naJIHCb CXQ)I<HC CRY rrOJl5! B,llOJlb 

B HHr,ne He 06CY)K,naeTC>I B03MQ)KHOCTh BnIUlHH5! BbICWHX 

HcpacnpOCTpaH>IlOIUHXC>I MO,ll rrOJlH Ha CBOHCTBa pa3p>I,lla. 

OTMeqeHHble 3aMeqaHH>I HOC>IT xapaI<TCp H He MCHHlOT 06I1~YIO 

nOJlO)lUlTeJlbHYlO OlJ,eHKY pa60TbI. 

)J,HCCCPTallHOHHa>I pa60Ta }l{YKOBa I1ropeBHqa «CBl{ pa3p>ILI, HH3Koro 

,naBJleHH>I B ,nWHIeKTPHqeCKHX no,n,lJ,ep)I<l:1BaeMhlH rrOBepXHOCTHOM 

3JleKTpOMarHHTHOH BOJlHOH» rrOJlHOCTblO rracnopTY CrrelJ,HaJIbHOCTH 
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l.3.9. et>11311Ka T1J1a3MbI, rro aKTyaJIbHOCTI1, ,UOCTOBepHOCTI1, Hayt-IHOH HOBl13He 11 

rrpaKTWleCKOH 3Ha4l1MOCTl1 pe3YJIbTaTOB, npe,UCTaBJI5IeT C060H 3aKOH4eHHYlO Hay4Ho

KBaJIl1<pI1KaIJ,110HHYlO pa6oTY· 

j.(I1CCepTaIJ,110HHa5I pa60Ta )J{YKOBa B.I1. COOTBeTcTByeT rpe60BaH115IM, 

npe,ll,b5IBJI5IeMbIM K ,UI1CCepTaIJ,115IM Ha COI1CKaHl1e Y4eHOH CTerreHI1 KaH,UI1,ll,aTa HayK, 

YCTaHOBJIeHHbIM B «IloJIo)f(eHI1I1 0 rrOp5I,UKe npI1CY)K,UeHI15I Y4eHbIX CTerreHeH», 

YTBep)K,UeHHbIM rrOCTaHOBJIeHl1eM D paBI1TeJIbCTBa Pet> N2 842 OT 24 CeHT5I6p5I 2013 rO,ll,a 

C ,ll,OrrOJIHeHI15IMI1 OT 21 anpeJI5I 2016 ro,Ua N2 335, a ee aBTOp )J{YKOB B.I1. 3aCJIY)!<l1BaeT 

rrpI1CY)K,ll,eHI15I eMY Y4eHOH CTeneHI1 KaH,UI1,UaTa <p113I1KO-MaTeMaTI14eCKI1X HayK rro 

crreu,l1aJIbHOCTI1 1.3.9. <D11311Ka rrJIa3MbI. 

0<pI1IJ,l1aJIbHbIH onrrOHeHT, 


j.(Ou,eHT Ka<jJe'upbI <jJ113114eCKOH 


3JIeKTpOHl1Kl1 <jJ113114eCKOro 


<PaKYJIbTeTa MOCKOBCKOro j.(BI1HI1H CepreH 

rocy,UapcTBeHHoro YHI1BepCI1TeTa AJIeKcaH,UpoBH4 

I1MeHI1 M.B.J1oMoHocoBa, 02. /(20),3
,ll,OKTOP <jJ113I1KO-MaTeMaTI14eCKI1X HayK, 

,ll,ou,eHT 

ComaceH Ha o6pa6oTKY rrepCOHaJIhHbIX ,ll,aHHbIX 

KOHTaKTHble ,ll,aHHble: 


TeJIe<jJoH: +7 (495) 939-14-48 


E-mail: DvininSA@my.msu.ru 

A,Upec MeCTa pa6oTbl: 


ll9991, rCD-1, MocKBa, J1eHI1HCKl1e rOpbI 1, crpoeHl1e 2, <jJ113114eCKI1H <jJaKYJIbTeT 


Mry I1MemI M.B.J1oMoHocoBa. Ka<jJe,Upa <jJ113114eCKOH 3JIeKrpoHI1KI1. 


ITo,Urrl1Cb ,UOIJ,eHTa j.(BI1HI1Ha Cepre5I AJIeKcaH'upOBI14a y,ll,OCTOBep5IlO. 

I1.0. ,UeKaHa 


<jJ113114eCKOro <jJaKYJIbTeTa Mry I1MeHI1 


M.B.J1oMoHocoBa, 


,UOKTOP 


<jJH3I1KO-MaTeMaTl14eCKl1X HayK, 


rrpo<jJeccop 
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