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OT3hIB BE)J:YI.IJ;EH oprAHM3All;lIlI 

<l>e.L(epaJIhHOrO rocY.L(apCTBeHHoro 61O.L()f(eTHO[O Y4pe)f(.L(eHIDI HaYK~ 

<l>e.L(epaJIhHOrO I1CCne.L(OBaTenbCKoro ueHTpa 

«I1HCTI1TYT o6w.eH <pI13I1KH I1M. A.M. TIpoxopoBa POCCI1HCKOH aKa.L(eMI1I1 tI YK» 

Ha .L(I1CCepTaUI10HHYlO pa60TY AneKceeBcKoH AHacTacI1I1 AneKcaH.L(po~H I 

<<AKnmHble 6 0 hI B fUIa3Me BhICOKo4aCTOTIIoro e 

pa3PMID> 

Ha COHCKaHI1e Y4eHOH CTeneHH KaH.L(I1.L(aTa <pH3I1KO-MaTeMaTI14eCKHX Ha)'ll< no 

CneUI1aJIhHOCTI1 1.3.9 - <pI13I1Ka nna3MhI 

,lJ.I1CCepTaUI10HHa51 pa60Ta A.A. AJIeKceeBcKoH nOCB5Iw.eHa 3KCrrepI1Me~T hHOMY 

I13Y4eHI11O .L(HHaMHKH aKTHBHhIX 6pOYHOBCKI1X 4aCTI1U B cna60HOHI130BaHHo~ rrna3Me. 

TeMa I1CCne.L(OBaHI151 51Bn5leTC5I BeChMa aKTyaJIhHOH nocKonhKY KOMnlleKCH~ 1 nlla3Ma 

BeChMa llmpoKo pacrrpocTpaHeHa B rrpI1po.L(e I1 pa3nI14HbIX npI110reHIDI~. 
3Ha4HTellhHwH I1HTepeC npe.L(CTaBll5leT HCCne.L(OBaHI1e HepaBHoBecHblx ICrl YKTYP, 

B03HI1KalOw.I1X B pe3ynhTaTe aKTI1BHOH 6pOYHOBCKOH .L(HHaMI1KH. 

Pa60Ta o6J1a.L(aeT HaYQHOH HOBH3HOH I1 51Bn5leTC5I aKTYanbHoH. K J1~OH.L(HaR 

(nhIlleBa5l) nna3Ma llmpoKo pacnpocTpaHeHa B npI1po.L(e. OHa MO)f(eT 6bITh o6~aFy)f(eH(~, 

HanpI1Mep, B nnaHeTapHbIX Konbuax I1nI1 B6nI13I1 KOMeT, B Me)f(3Be3.L(HbIX nWlefa30BhIX 

06naKax, B npI1nnaHeTHOH HOHoC<pepe 3eMnI1 I1 BOKpyr ee I1CKYCCTBeHHblX C ~THI1KOB. 

TaKa51 nna3Ma C KOH.L(eHCI1pOBaHHoH <pa3OH MO)f(eT B03HHKaTh H B PAnI14HhIX 

TeXHOnOrI14eCKJIX npoueccax, a I1MeHHO, B YCTaHOBKax TepM05l.L(epHOrO qI1kne3a C 

MarHI1THhIM Y.L(ep)f(aHI1eM, MI1Kp03neKTpOHI1Ke, B npoueccax nJla3MeHHOH cen1p~uI1I1. B 
KOnllOI1.L(HbIX OTKphIThIX CHCTeMax B03MO)f(HO <pOpMI1pOBaHHe CTpYKTYP a I1BHhIX 
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KOJIJ1011)lHhIX OTKphIThIX CI1CTeMaX B03MOIKHO <pOpMl1pOBaHl1e CTPYKTYP aKTI1BHhIX 

6pOYHOBCKI1X qaCTI1U. TaKl1e qaCTI1UhI MeryT HaHTI1 CBoe IIp"MeHeHl1e K*K OCH<~Ba 

KOMII0311THhIX MaTepmUIOB C 3a)laHHhIMI1 .. CBOHCTBaMI1 HOBoro IIOKOferMJI, 

TPaHCIIopnlpOBKI1 Cpe)lCTB. B IIpl1JIOIKeHI1HX MI1Kp06t1QJIOrl1l1 11 

KOJIJIOI1)lHOH XI1MI1I1. TaKl1M 06Pa30M. 113yqeHI1e 11 MeTO)lOB )lr4rHOCTl1iI<I1 

IIhIJIeBOH IIJIa3MbI 11 pa3pa60TKa CIIoc060B YIIpaBJIeHI1H ee IIhIJIeBOH KOMII'l'IieHTOH 

11 IIepCIIeKTI1BHOe HaIIpaBJ1eHl1e I1CCJIe)lOBaHI1H. 

o B03~I1KHOBeHI1I1 

YIIopH)lOqeHHOCTI1 B OTKphITbIX CI1CTeMaX, .llaJIeKl1X OT paBHOBeCI1H -O)lI1H 113 

BaIKHeHU1I1X BonpOCOB COBpeMeHHoro eCTeCTB03HaHMJI. 3Haql1MOCTh B 

HCCJ1e)lOBaHI1H OIIpe.lleJ1HeTCH 3KCIIep"MeHl'aJIbHhIMI1 H 

IIOJ1YQeHHbIMI1 CBe.lleHI15IMH 06 3BOJIlOUl111 nJ1a3MeHHO-IIhIJleBhIX CI1CTeM H I1X :c~oHcTBax. 

DOJ1YQeHHhle B )laHHhle MOryT I1CII0J1h30BaThCH .llJ1H H3YQeHI1.i HBJIeHI1M 

caMOOpraH113aUHI-I H <pa30BhIX IIepeXO.llOB B Ol'KphIThIX .llI1CCl1naTI1BHhIX CI1CTelVIaX. 
I . 

DOJIYQeHHble B pa60l'e pe3YJlbTal'hI IIO I1CCJIe.llOBaHI1IO .llI1Hr~I1QeCKIfX 
IIJ1a3MeHHO-IIblJIeBbIX CTPYKTYP II03BOJIHIOT my6IKe nOHHl'h B03HI1KHpI}eHI1e H 

I 

CYlUeCTBOBaHl1e Pa3JII1l.JHOrO pO)la HeycTOHl.JI1BOCTeH: BHxpeBoro 

)lBI1IKeHI1H B TaKl1X CTPYKl'ypax. 

DOJ1YIIeHHb1e 3KCIIepHMeHTIL1hHhle CBe.lleHIDI 0 KI1HeTI1Ke CaMOOpraHM3al(l111 BI .LL>LJ~'-'U'V" 

rma3Me MOI)T 6hITh IIOJle3HhI )l.IUI pa3pa6afI(l1 npaKI1IIIeCKI1X MeTO.llOB )llpaBJ1eHl1Jf 

KOMnOHemOH B IITO MOIKer JlelTh B OCHOBY HOBbIX MeTO.llOB np0I13BO.llCTBa 

C 3arraHHbIMI1 CBOMCTBaMI1 11 nOBbIllieHIDO Kal.JeCTBa TeXHO~OrnQecKl1X 

IIJla3MeHHbIX npOUecCOB. 

npe.llCTaBJleHHble B )laHHOH pa6oTe, MOryl' HaMTI1 npl1~eHeHl1e B 

I1CCJ1e.llOBaHI1HX U1I1pOKOrO cIIeKrpa cneUl1aIII1CTOB, B T. Q. 3aHI1MaIOlUI1XCH 113YQeHI1eM 

nblJIeBOM IIJla3MbI, ee CBOHCTB 11 npaKTI1QeCKI1X npI1JIOIKeHI1M. Dpe.llCTaBJIHeTCH 

ueJIeC006pa3HbIM I1CnOJlh30BaHI1e Hacl'oHlUeM B <l>e.llepaIIbHOM 

rocY.llapCTBeHHoM HayKI1 «06be)lI1HeHHbIHI1HCTl1l'Yi ~bICOKI1:} 

TeMnepaTYP PAH», HaUI10HaIIbHOM I1CCJIe.llOBaTeJIbCKOM ueHTPe «KYPtatoBcKHi:i 

11HCTI1TYT», <l>e.llepaJIbHOM rocY.llapCTBeHHoM 6IO.llIKeTHOM YQpeIK.lleHl1r. HaYKI1 

«<l>113I1QeCKHM I1HCTI1Tyl' 11M. D.H. J1e6e.lleBa P AH», <l>e.llepaJIbHOM rocy.llap~liBeHHOM 

6IO.llIKeTHOM 06pa30BaTeJIbHOM BbIcrnero 06pa30BaHI1H «HaUI1<fHaIIbHhIH 

I1CCJle.llOBaTeJlbCKI1H YHI1BepCI1TeT «M3H», <l>e.llepaIIhHOM rocY.llap~1iBeHHOM 

aBTOHOMHOM 06pa30Ba:reJlhHOM YQpeJK)l,eHI1I1 BbIcrnero 06pa30BaHI1H «Mo\'::KOBCKI1M 

<p113I1KO-TeXHI1QeCKHM I1HCTI1TYT (HaUI10HaJIbHbIM I1CCJIe.llOBaTeJ1bCKI1M YHI1Bepdl1TeT)>>. 

<l>e.llepaJIbHOM rOCY.llapCTBeHHOM 6IO.llIKeTHOM Yl.JpeIK.lleHI1I1 HayKI1 <l>e.ll~p:aJIhHOM 
I1CCJ1e.llOBaTeJIbCKOM XI1MI1QeCKOM <p11311K11 11M. H.H. CeMeHo~a 

<l>e.llepaJIbHOM rOCY)lapCTBeHHOM 6IO.llIKeTHOM Yl.JpeIK)lemm HayKI1 <l>e.ll¢panhHOM 

I1CCJIe.llOBaTeJIhCKOM «HHCTHTYT <p11311KI1 11M. A.M. DpoxopoBa PAH» 11 

.llpyrl1x OpraHI13aUMJIX. 
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)l.HccepTalJ,IDl COCTOHT H3 BBe)leHIDl, qeTblpeX rnaB H 3aKJIlOqeHIDl. 

Bo BBeJl.eHHH Jl.aeTC5I 060CHOBaHHe aJayanbHocTH Jl.aHHOH: pa60TjI'i 

HOBH3HbI H Hayt.IHOH: H rrpaKTWleCKOH: 3Hat.IHMOCTH rronyqeHHbIX JKCnepHMeHTanhH?lX 

pe3ynbTaTOB. B Jl.aHHOH: maBe c¢opMynHpoBaHa lJ,enb pa60TbI H rrepet.IHcneH~I OCHOBHbIe 

rrOnO)l(eHIDl, BbIHOCHMble Ha 3a1IIHTy. I1pHBeJl.eHhI CBe)leHH5I arrp06alJ,HH pbiyJ1bTanflB, 

OCHOBHbIX rry6nHKa1J,IDlX, CTpyKType H 06'beMe pa60TbI. 

B rrepBOH: rnaBe 0611J,a51 HH¢OpMaIJ,IDl 0 KOnnOH)lHOH: rr,)1aJMe. ee 

CBOH:CTBaX H pacrrpOCTpaHeHHH B rrpHpO)le, 0 ¢YHJl.aMeHTanbHbIX HCcneJl.b~aHIDlX, 0 

nmax raJOBoro TaK.JKe rrpeJl.CTaBneHa l-m¢OpMaIJ,IDl 06 aKTHBHOM 6P\01'HOBCKOM 

)lBH)I(eHHH qaCTHIJ, B He06xoJl.HMM Jl.n51 rrOHHMaHIDl cbJl.ep)l(aHH5I 

Jl.HCCepTaIJ,HOHHOH: pa60TbI. 

Bo BTOpOH: rnaBe rrOJl.p06HO orrHcaH 3KcrrepHMeHTanbHbIH: CTeHJI. H 

JI.l·mrHOCTHKH Jl.n51 H3yqeHIDl KOMrrneKCHOH: rrnaJMbI. 060cHoBaHa MeTO)lHKa B~3AeH:CTBAA 

Ha H3yqaeMhle qaCTHlJ,bI rrpH rrOMorUH ¢oTo¢ope3a. OrrHcaHa rrpolJ,e.llYpa IOdT~pOBKH M 
I I 

BM)leO¢HKCaIJ,MH )lHHaMHKH qaCTHIJ" n03BOJI5IIOIIIM aHanH3HpoBaTb HX Koop,UHHaTbI ,M 

CKOpOCnl. 

B TpeTbeH: rnaBe 3KcrrepHMeHTanbHble HCCneJl.O~aHH5I rro 

H3yqeHHIO KBaJHJl.BYMepHblx rrnaJMeHHO-rrbIneBbIX CHCTeM B rrp M::weKTpO)lH9H:: o6nacTH 

Bq paJp5l)la. JlbyqeHa )lfmaMHKa ManblX COCT05llIIHX H3 qaCTHU C p~nHqHO:H 

CTerreHblO MCTannHqeCKOrO rrOKpbITIDl. IIpoBe)leH aHanH3 ¢paKTaJlbHOH: 

TpaeKTopHH O)lHHOqHOH: qaCTHlJ,bI. IIoKaJaHo, qTO 3aBHCHMOCTb CpeJl.HeH: 

3HeprHM OT MOIUHOCTH BHellIHero MCT04HHKa orrpe)lemleTC5I CTerreHblO MCTan.rUpalJ,l1l1 H 

MO)l(eT HOCMTb HCCneJl.OBaHO TaK)l(e ¢OpMHpoBamie Te4eHIDl 

B KBaJHJl.BYMepHOH: CHCTeMC noJi. Jl.CtiCTBHCM naJepHoro H3nyqeHH5I Jl.JI5I 

THnOB 4aCTHIJ,. 

B 4eTBepTOH: rnaBe HCcneJl.OBaHH5I Jl.fmaMIlIt.{eCKHx H 

CTpYKTYPHbIX nepeXO)lOB B KBaJH)lBYMepHoH CHCTeMe 5IHyc-4aCTHIJ, B paJp5lJl.e. 

H3MepeHbI napHble KOppen5llJ,HOHHble ¢YHKllHH B 3aBHCHMOCTH OT MOIllHOCTH 

HCT04HHKa. HCCne)lOBaH ynop5l.)lOqeHHOCTH H orrpe)leneHa 3a~HcHMoCTb 

qHCna Jl.e¢eKTOB )lBYMepHoro KpMCTanJla H3 aKTHBHbIX qaCHilJ, OT MOIUHOCTH 

HCTOqHHKa. 

B 3aKJIIOqeHMH npeJl.CTaBneHbl OCHOBHble pe3ynbTaTbI Jl.HCCepTaUMoHHoH pa60TbI. 

ABTopoM CO~M~CTHO C 

coaBTopaMM ony6nMKoBano 5 neqaTHhIX pa60T B BellYIUMX 3apy6e)l(Hblx H POP<fHHCKMX 

peueH3MpyeMblx HayqHbIX H3 nepeqH}l BAK. MaTepManbI Jl.MqcepTallMH 

HeOJl.HOKpaTHo Jl.OKJIaJl.hIBanHCb Ha POCCHHCKMX H Me)l(Jl.YHapO)lHhIX KOH¢t;P~HllIDlX. 

)l.MccepTaIJ,HOHHM pa60Ta 0606lIIaeT pe3ynhTaThI, B 

rry6nMKalJ,IDlx aBTopa. npe)lCTaBneHHble B .IIMCCepTaIJ,MOHHOH pa60Te pepynhTaThl 

nonY4eHhI aBTopOM nMqHO MnM npH ero HerrocpellcTBeHHoM yqaCTMH. ABTop npH'HHMan 
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yyaCTIle B nO,ll,fOTOBKe H npOBe,ll,emm 3KCnepHMeHTaJIbHbIX pa60T. 06pa60TK~ J1 aHaJIH3e 

pe3YJIbTaTOB, a TaIOKe BO Bcex COBMeCTHbIX 06cy)l()lemrnx pe3YJIbTaTOB H h(i),ll,fOTOSKe 

pYKonHceH K ny6JIHKaUHH. I 

c:;;::,.;:=.::...;;::..::;:~=..::=-::;= nOJIyyeHHbIX aBTopOM pe3YJIbTaTOB H HX HOBH3Ha He 

COMHeHHH. flO)lp06HOe onHcaHHe HCnOJIb3yeMblx co~peMeHHb~X 3KcnepHtIjiTaJIbHMX 

MeTO,ll,OB, OCBemeHHe B03HHKalOLUHX TPY,ll,HOCTeH, SlCHbIH CTHJIb tI~JIO)l(eHHSI 

cnoc06CTBYlOT TOMY, YTO )lHCCepTaUIrn OCTaBJIReT BneyaTJIeHHe ueJIbHOH H 3akdHyeHHQH 

pa60TbI. B )lHCCepTaUHH nOJIyyeH pR,ll, HOBblX HHTepeCHbIX pe3YJlbTaTOB, dCHOBHble 
I . 

pe3YJIbTaTbI pa60TbI orry6JIHKOBaHbI B Me)l(,ll,YHapO)lHbIX )l(ypHaJIaX H XopornO, H3BeCTHhI 

HaytmoH 06meCTBeHHOCTH. I 

OTMeTIIM HeKOTOpbIe He,ll,OCTaTKH ,ll,HCCepTaUHOHHOH pa60TbI. 

1) 3KcnepHMeHTaJIbHO nOKaJaHO, "YTO, MeHSl5! MOLUHOCTb paJp5!,ll,a H/HJIH 

nJIaJMo06paJYlOLUero raJa, MO)l(HO BJIHJl.Tb Ha pa,ll,HaJIbHOe pacnpeneJIeHHe 

Me)l(YaCTH"YHoro paCCT05!HIrn B nbIJIeBOM MOHOCJIOe H Ha O)lHOPO,ll,HOCTb C1P~KtYPbI. B 

HCCJIe)lOBaHHH He06xo,ll,HMO 6hIJIO KOH1POJIHpOBaTI) He TOJIbKO MOHocinoHHOCTb 

CTpyKTyphI, HO H nOJIO)l(eHHe "YaCTHU B BepTHKaJIbHOH nJIOCKOCTH, 3TO )l~TIO 6bI 

0)lH03HaYHbIH OTBeT 06 H3MeHeHl1H 3ap5!,ll,a yero He 6bIJIO C,ll,eJIaHO ~ )laHHO}l 

pa6oTe. 

2) B npe,ll,CTaBJIeHHOH )lHCCepTaUHH npH 3KcnepHMeHTaJIbHOM H3y"YeHHH 4>a30BOrO 
, I 

nepexo)la KPHCTaJIJI-)I(H,ll,KOCTb npOT5!)I(eHHhIX KBaJH,ll,BYMepHblx qTPYKTYp. 
I 

C<P0pMHpoBaHHblx RHyc-yaCTHuaMH, He Y)lCL10Cb npoHa6mo,ll,aTh reKCaTIIyeCKYI:<\> <paJy. 

TeM He MeHee, )lJI5! MOHOCJIOHHbIX CTpYKTYP B nJIaJMe BhICOKOyaCTOTHOfO paJpSI,ll,a 

reKCaTHyeCKaSI <paJa 3KcnepHMeHTaJlhHO Y)l(e 6bL'Ia 06HapY)l(eHa. COHcKaTemo 

06MICHHTb, KaK aHH30rponIrn B CBOHCTBax nOBepxHocTH yaCTIIU MO)l(eT Ha 

xapaKTep <paJoBoro nepexo,ll,a B KBaJH,ll,BYMepHhIx CHCTeMax. 

3) B COHCKaTeJl5! 6bIJIO npO,ll,eMoHcTpHpoBaHo. "YTO cueHapHH ~e~exo,ll,a I 

KPHCTaJIJI-)I(H,ll,KOCTb ,ll,JI5! KJIaCTepOB (no060JIOyeYHOe nJIaBJIeHHe) OTmIya~'~5! OT 

nepexo)la )lJI5! npOT5!)I(eHHOH CHCTeMbI. flpe,ll,CTaBJI5!eTC5! ueJIeC006paJHbIM npe,n;MeTHo 

H3y"YHTb BJIHRHH5! paJMepa KBaJH,ll,BYMepHoH CHCTeMbl aKTHBHhIX 6pOYHOBCKHX yaCTHU 

Ha peaJIH3yroLUHHCSI nepexo)la. 

Bce nepeYHCJIeHHble 3aMeyaHmI HOC5!T peKOMeH)laTeJIbHbIH xapaKTep H He 

CHH)I(alOT 06meH 3HaYHMOCTM ,ll,HCCepTaUHoHHoH pa60TbI. ,n:HccepTaUIrn npe,ll,C~aBJIReT 
C060H 3aKOHyeHHYlO HaYYHO-KBalM<pHKaUMOHHYlO pa60TY, KOTOPaSl COOTBeTcTBybi: BceM 

KpMTepM5!M. YCTaHOBJIeHHbIM n. 9 flOJIO)l(eHH5! 0 nOp5!,ll,Ke npMcY)l(,ll,eHM5! 

NS! 842 OT 24.09.2013 r. (pen. 07.06.2021 r.), aee aBTOp 

AHaCTaCM5! A.J1eKCaH)lpOBHa 3aCJIY)I(MBaeT npMCY)l(,ll,eHM5! yyeHOH CTeneHH 

<pH3MKO-MaTeMaTHyeCKHX HayK no cneUHCLlbHOCTH 1.3.9 - <pM3MKa nJIaJMbL 
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ilHCCepTaUHOHHllJ! pa60n 6blna o6cY"'!leHa H O!106peHa Ha 3aCe!laHHl N2 1597 
CeMI1Hapa 11M. A.A. Pyxa)13e TeopeTwlecKoro OT)leJIa <1>eJl1, paJIhHdro 

I1CCJIe)lOBaTeJIhCKoro ueHTPa «I1HCTI1TYT o6weH CPI13I1KI1 11M. A.M. oxop0,Ba 

POCCI1HCKOH aKa)leMI1I1 HaYK» 1 H05:l6p5:1 2023 r. OTIhIB COCTaSJIeH rJIaBHhl¥ HaYlJHI>!M 

COTpY)lHI1KOM TeOpeTI1lJeCKOrO OT)leJIa 110<1> PAH, )lOKTOPOM CPI13I1KO-MaTe~a I1lJeCK~X 
HaYK, npocpeccopoM A.M. I1rHaTOshIM. I 

fJIaSHhlH HaYlJHhlH COTPY)lHI1K TeOpeTI1lJeCKOrO OT)leJIa 
I1HcTI1TYTa 06ll1.eH CPI13I1Kll 11M. A.M. DpoxopoBa P AH V 
)lOKTOP CPI13I1KO-MaTeMaTI1lJeCKllX HaYK, npocpeccop A . M. ~rHaTos 


«/'i» Ho.6p' 2023 r. I I 

119991 fCD-l, r. MocKBa, YJI. BasI1JIosa, )l. 38, <1>e)lepaJIhHOe rocy)lapCTSeHHo~ 


6fO)l)l(eTHOe YlJpe)l()leHI1e HaYKI1 <1>e)lepaJIhHhIH I1ccJIe)lOSaTeJIhCKHH UeHTP «I1HQTI1TYT 

06ll1.eH CPI13I1Kll 11M. A.M. Dpoxoposa POCCI1HCKOH aKa)leMI1I1 HaYK» 

TeJI.: +7 (499) 135-02-47, e-mail: . aign@fpl.gpi.ru 


TIpe)lCe)laTeJIh YlJeHOrO coseTa TeOpeTI1lJeCKOrO OT)leJIa 110<1> PAH 

!lOKrOP q,H3HKo-MaTeMamQeCKHX HayK, npoq,eccop, ~e , mero OT)lenof.\ 


H.r. rYCeHH-~a1e 
119991 fCD-l, r . MocKBa, YJI. BasI1JIosa, )l. 38, <1>e)le oe rocY)lapCTseHHqe i 
6fO)l)l(eTHOe YlJpe)l()leHI1e HaYKI1 <1>e)lepaJIhHhIH I1ccJIe)lOSaTeJIhCKllH ueHTP «I1Ht II1TYT 
o6weH CPI13I1KH 11M. A.M. TIpoxopoBa POCCI1HCKOH aKa)leMI1I1 HaYK» 
TeJI.: +7 (499) 135-02-47, email: ngus@mail.ru 

YlJeHhlH ceKpeTaph YlJeHOrO coseTa TeOpeTI1lJeCKoro OT)leJIa 110<1> P AH 
KaH)lI1)laT CPM3MKo-MaTeMaTI1lJeCKHX HaYK, HaYlJHhlH COTPY)lHMK 

d JA 
. _~ H.H. Eor lJeB 

J 19991 fCD-I , r. MocKBa, YJI. BasI1JIosa, )l. 38, <1>e)lepaJfhHoe rocy)lapCTSeHHo~ 
6fO)l)l(eTHOe YlJpe)l()leHI1e HaYKI1 <1>e)lepaJIhHhIH I1ccJIe)lOSaTeJIhCKMH ueHTP «I1HQT TYT 
o6weH CPI13I1KM MM. A.M. TIpoxopoBa POCCI1HCKOH aKa)leMMM HaYK» I 
TeJI. : +7 (499) 135-02-47, \ 

\ 
JII1lJHhIe nOnTIMCI1 3aSep5lfO. 

\ 

!l.q,.-M.H. fnYlllKo8 ~r 

\ 

\ 

\ 
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