
OT3biH 

~THEPJK)J,AIO 
CKTOp no Hayt.IHOH pa6oTe 

~ oBaiJ,IUIM TIIY, 

Be)~yli(eH opramnau;IIH Ha ~HccepTau;mo llaBJIOBa pceHH.H MH:xaH:rroBH:qa 

«Co6CTBCHHbie H BbiHYJK,lJ;CHHbie KOJie6aHH51 IIaKeTa CT ·P)KHCH», npe~CTaBJICHHYIO K 

3all~HTC Ha COHCKaHHe J!~CHOH CTeneHH KaH~H~aTa qmf HKO-MaTeMaTHqecKHX HayK 

no cneQHaJibHOCTH 01.02.04- «MexaHHKa )lecjJOpMr yeMOro TBep)IOro TeJia». 

AKryaJihHOCTh TE:Mhl. llpH Hccrre~oBaHHH ~JHaMHKH CJIO)KHbiX ynpyrH:x 

KOHCTPYKU:HH, o6rra~aiOI1IH:X cpaBHHTeJibHO He6oJihlllOHI )KCCTKOCTbiO no o~HOMY HJIH 

HCCKOJIJJ,KHM HanpaBJICHH.HM, B03HHKaeT He06XO~HMOCTb yqeTa 60JiblllOrO qJ1CJia 

q acTOT H <l>opM co6cTBeHHhiX Korre6aHHH, cooTBeTI TBYIOII(HX HH3IllHM TOHaM. 

llo~o6Ha51 oco6eHHOCTh xapaKTepHa ~JI51 TaKHX o6oeKTOB KaK: o6orroqKH, 

3anO.IIHCHHbiC 60JiblllHM 06oCMOM )Klf~KOCTH (Hanp Mep, )KH~KOCTHbiC paKCTbi­

HOCH:TCJTH, op6HTaJibHbie 6yKCHpbi); pe<l.>.J;ICKTOpbi P f BOpaqHBaCMbiX B KOCMOCC 

aHTCHH H TCJICCKOnOB, pacKpbiBaCMhiC COJIHeqH~e 6aTapeH; op6HTaJihHbiC 

KOCMH:qecKHC CTaHII;H:H:. JHaJIHqHe 60JihlllOrO qJ1cJia TOHOB C06CTBCHHbiX KOJie6aHHH B 

o6JiaCTH HH3KHX qacTOT OKa3biBaeT cyli(CCTBCHHOe BJIHi HHC Ha CHCTCMY ynpaBJICHH.H 

06'bCKTOM npH BhiiiOJIHCHHH HM TCX HJIH HHbiX MaHeBp4 B. Ba)KHbiM 51BJI51CTC51 TO, qTo 

H3yqeHne npou;ecCOB KOJie6aHHH naKCTOB CTCp)KHCH pemihHhiX (HCnOJib3YIOII(I1:XC51 

Ha rrpaKTHKC) pa3MepOB B THnHqHbiX ycJIOBH51X HX pa60Tbl npaKTHqeCKH 

HCB03MO)KH0. B TeqeHHC MHOrHX JICT COTHll HCC e.z:~oBaTeJieH pa6oTaiOT Ha~ 

pellleHHeM 6orrbllloro 1~Hcna 3a~aq MexaHHKH: p noro po~a KOHCTPYKU:HH 

~ I ~ H 
cneii;H:MbHOrO Ha3HaqeHH51, OCHOBOH KOTOpbiX 51BJI51i TC51 naKCTbl CTCp)KHCH. 0 

noKa HCT OCHOBaHHH ~mr BhiBO~a 0 TOM, qTO C03~aH~ o6ma.H TeOpH.H KOJie6aHHH 

naKeToB cTep)KHCH. B C:B513H c 3THM pa3pa6oTKa ~eTo~oB pacqeTa H aHarrH3a 

co6CTBCHHbiX H BhiHy)K,z:t;CHHbiX KOJie6aHHH n0~06HbiX ~HCTCM 51BJI51CTC51 a~TYaJibHOH 

I 
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3a.n;aqeif. B .n;onorrneHMe K BbiiiieM3JIO)I(eHHOMy, crre.n;yeT OTMeTMTb, qTo no u:emiM, 

3a.n;a1IaM, MeTo.n;aM MX perneHM5I, OCHOBHbiM pe3yJibTaTaM M BbiBO.IJ:aM, .IJ:MCCepTaU:llJI 

A.M. nasrrosa cooTBeTCTByeT rrpHopineTHOMY narrt aBnemuo pa3BHTH51 HayKH, 

v p v v,n. Tl 
TeXHOJIOrHH H TeXHHKH B OCCHHCKOH 'Ve,n:epal(HH « l aHCIIOpTHbie H KOCMH"LJeCKHe 

cMcTeM:r:.m (yTsep)l(.n;eno YKa30M Tipe3M.n;enTa P<l> N2 899 oT 07 MIOJI5I 2011 ro.n;a). 

CTpyKTypa .LJ:HccepTau:uouuou pa6oThi. ,z::t:Mc9epTaU:M5I M3JIO)I(eHa na 125 

CTpaHMI(aX, COCTOMT H3 BBe.n;eHM5I, qeTbipex rrraB, 3aKJIJOqeHH51 H CIIHCKa 

[jllTMpyeMOii JIRTepaTyphi, CO):(ep)!(alllerD JJ3 HaRMeHO, aHJtii. 

Bo[ sse,a:euuu o6ocHoBaHa TeMa ,n:HccepTaU:HM, c<l>opMynHpoBaHbi u:enh H 

3a,n:a1I H MCCJie,n:oBaHM51, OTMeqena HayqHa5I HOBM3Ha M npaKTMqecKa51 3HaqMMOCTb 

rrorryqeHHbiX pe3yJibTaTOB, rrpHBe.n;eHbl OCHOBHbie IIOJIO)I(eHM51, BbiHOCMMbie Ha 

3ai.U;v.£Ty, a TaK)I(e cBe,n:eHM51 o6 anpo6au:HH pe3ynoTaTOB .n;nccepTaU:HOHHOH pa6oTbi. 

B nepsoii r nase ,n:HccepTaU:HH paccMoTpeHbi H3BeCTHbi e rro.n;xo,n:hi K pacqeTy 

COfiCTBeib!X ICOJie6aHHii paKeT-HOCHTeJieii naKeTHr ii KOMITOHOBKH, a TaiOKe 

OCHOBHI,Ie MeTO.IJ:bl aHamna cpopM KOJie6aHHH MeXaHMqecKMX CMCTeM, o6rra.n;aiOI.I.J;MX 

I ~ ~ A 6 " IIpOCTPaHCTBeHHOM CMMMeTpHeH. HaJIM3 rry JIMKaU:HM ITO TeMe .ll:MCCepTaU:HH 

rrpoBe,n:eH C HCIIOJib30BaHHeM 60JibillOrO qifCJia OTe eCTBeHHbiX H 3apy6e)I(HbiX 

CTaTeH, Bbiille,n:IllHX, B OCHOBHOM, B IIOCJie,n:HHe 1 0 JieT, qTo IIO.ll:TBep)l(,n:aeT 

aKT)'aJihH~CTb HCCJiei1)'eMOii npo6JieMhl H TeMhli\HCCepnU1JIH. 

,!VIJ! KJiaccmjlHK'IIIHH H ana.rrH3a co6cTBeHHb!X Ko~e6anHii paccMaTJlHBaeMoii B 

,n:MccepTaU:HOHHOH pa6oTe MexanHqecKo:H cHcTeMbi , npe,n:cTaBJI51IOI.U;e:H co6o:H 

<<rraKeT» CTep)I(HeH, rrpe,n:JIO)I(eHO H o60CHOBaHO HCIIOJib30BaHHe TeopeTHKO-

rpyrrrrmmro rro.n;xo.n;a. 

Bo I BTopoii r nase Mccrre.n;oBana 3a,n:aqa o rraKeTe cTep)I(Hei1:, coseprnaiOIII;HX 

rrpO.IJ:OJihHbie KOJie6aHM5I. llpoBe.n;eH aHaJIM3 HerrpepbiBHbiX CMMMeTpHH MCXO.ll:HOH 

CMCTeMM ypaBHeHMH, c<PopMynHpoBana orrepaTopna51 I rrocTaHOBKa H ,n:oKa3aH p51,n: 

TeOpeM 06 OC06eHHOCT5IX C06CTBeHHbiX qHceJI H BeKTOpOB COOTBeTCTBYJOI.U;ero 

onepaTopa. ,z::t:rr51 HJIJIIOCTpau:MH npeHMyi.I.J;eCTB TeopleTHKo-rpynrrosoro rro.n;xo.n;a 

rrepe,n; Tpa.n;MU:MOHHbiM, IIpHBe.n;eHO perneHMe 3a,n:aqH 0 C:06CTBeHHbiX KOJie6aHH51X 

.. I .. 
.ll:Jl51 CJiyqaSI CTep)I(HeH C IIOCT051HHbiMH HHepU:HOHHO - )l(eCTKOCTHbiMM 

xapaKTepMCTHKaMH. 



PeiiieHMe 3a,n:ai.JM o B:oiHy)l(,n:eHH:OIX Kone6aH 5JX paccMoTpeHo B BM,n:e 

pa3JIO)l(eHM5J no <}lopMaM co6cTBeHHDIX Kone6aHMM. H ocHoBe ,n:oKa3aHH:OIX paHee 

TeopeM B:OI5IBJICHbl rryTM yrrporn;eHMJJ: peiiieHMJJ: 3a,I(al.JM. 

B TpeTben rnaBe 3a~aqa o Korre6aHH~x rraKeTa CTep~HeH Hccrre~oBaHa B 

6onee 061I(eif IIOCTaHOBKe: CTep)!(IIH COBeprnaJOT IIp011paHCTBeHHb!e KOJie6aHI!>I, a 

TaK)Ke YI.JMT:OIBaeTCJJ: B3aMMHOe pacrroJio)l(eHue cTep · neH:. ):"(nJJ: Mo,n:enMpoBaHM5J: 

yrrpyrMX CB513eM Me)l(,n:y CTep)l(H5JMM rrpe,n:JIO)l(eHO M I10JI:030BaHMe a6cTpaKTI-IOf'O 

yrrpyr oro 3JieMeHTa, orrpe,n:eJI5JeMoro MaTPMU:eH: K03QlQl U:MeHTOB ynpyrocTM. 

):"(.J15J: CJiyqaeB 2-X, 4-X M 6-TM 60KOB:OIX CTep)I(Hef IIpOBe,n:eHa KJiaCCMQlMKaU:MJJ: 

QlOj)M C06CTBeHH:OIX KOJie6aHMM C rrpMMeHeHMeM TeopeTMKO-rpyrrrrOBOf'O I10.I(XO.I(a. 

Ilo.rryqeHr:Oie MaTpMI.JHoie COOTHOIIIeHMJJ: MOryT 6:oiT:O Herrocpe,n:CTBeHHO 

MCIIOJI:03:0BaH:OI B paci.JeTHOM rrpaKTMKe .I(JI51 KJiaCCM~HKaU:MM M aHaJIM3a QlOpM 

C06CTBCHHbiX KOJie6aHMM. 

B qeTsepTon r .rnme rrpoBe,n:en I.JMCJieHH:OIM pac"l!eT qacToT M <}lopM 

C06CTBeHHDIX KOJie6aHMH rraKeTa CTep)l(HeH, COBeplliaJOIIJ;MX rrpocTpaHCTBeHH:Oie 

KOJre6aHM5J: .I(JIJJ: CJiyqaJJ: 4-X 60KOBDIX CTep)l(HeH. 3a,n:aqJ peiiieHa MeTO.I(OM KOHel.JHDIX 

3JieMeHTOB. ITonyi.JeHHDie B TpeT:oeM: rnaBe cooTr oiiieHM5J: ,n:nJJ: MaTpMI.JH:OIX 

rrpoeKU:MOHH:OIX orrepaTOJ>OB Ha I10.I(I1pOCTpaHCTBa He~pHBO.I(MM:OIX rrpe,n:cTaBJieHMM 

rpymT:oi ~MMMeTpMM naKeTa 6:omM Mcnon:o3oBaH:oi ,n:nJJ: npMBe,n:eHMJJ: <}lopM Kone6aHMH, 

COOTBeTCTBYIOIIJ;MX KpaTH:OIM I.JaCTOTaM, K TIJIOCKOCTJJ:M CTa6MJIM3aU:MM paKeT:OI -

1 ~ 
HOCMTeJIJJ:, KOTOp:Oie B .I(~HHOM cnyqae COBrra,n:aiOT C I1JIOr KOCT5J:MM rrpOCTpaHCTBeHHOM 

CMMMeTpMM CTep)I(HeBOM CMCTeM:OI. 

T aK)I(C C n;eJI:OIO aHaJIM3a "llaCTOTHOf'O OTKJIHKa paCCMaTpMBaeMOM CMCTCM:OI 

rrpcme,n:eHO rrpoen;MpOBaHMe BeKTOpa BHeiiiHMX B03MY eHMH Ha I10.I(I1pOCTpaHCTBa 

HenpMBO.I(MM:OIX npe,n:cTarmeHMH. ITonyqeHH:Oie rrpM B monHeHMM 3TOH onepan;MM 

pe3yJI:OTaTDI I103BOJI5IIOT C.I(eJiaT:O p51.I( B:OIBO.I(OB 0 1 apaKTepe Harpy)l(eHMJJ: I1pM 

rrpcme,n:e:HMM rrpaKTMI.JeCKHX paci.JeTOB. 

B 3aKJIIOqeuuu npMBe,n:eH:OI ocHOBH:Oie B:OIBO.I(DI n o ,n:MccepTaU:MOHHOH pa6oTe. 

06faH MeTO)J,OJIOrHH H MeTO)J,HKa HCCJie)J,OBaHi H. 

B npou:ecce peiiieHM5J: 3a,n:aq ,n:MccepTaU:MM aBTG>p Mcrron:o3oBan ,n:ocTaTOI.JHO 
I 

xopomo pacrrpocTpaHeHH:OIH B rrocne,n:Hee BpeMJJ: rro,n:xo,n: K Mo,n:enMposanMIO 



IIpOll(eCCOB C06CTBeHHbiX ( CB060.[(HbiX) KOJie6aHHH II KeTOB yiipyro-COe.[(HHeHHbiX 

CTep)l(Heii C HCIIOJib30BaHHeM CHCTeMbl .IJ:H<P<PepeHQH bHbiX ypaBHeHHH B l!aCTHbiX 

IIpOM3BO.[(HbiX B paMKaX MO.[(eJIH 3iin epa-EepHyrrrr . IlpH pellleHHH OCHOBHOH 

KpaeBOH 3a,n;aqH HCIIOJib30BaH MeTO,ll; pa3,n;errei-IH.H rrepeMeHHbiX. IJpH peiiieHHH 3a,n;a-.,l 

.[(HCCepTaQHH TaiOKe HCl10Jib30BaJIHCb CIIeKTpaJibHa.H TeOpH.H CaMOCOIIp.H)KeHHbiX 

OIIepaTOpOB B nmr:,6epTOBOM IIpOCTpaHCTBe H TeOpH.H II e,ZJ;CTaBJieHIIH KaLJ:eCTBeHHbiX 

rpyiiii IIpeo6pa30BaHHH CHMMeTpHH. 

Hay'lnaH HOBH3Ha noJiy'lennhiX pe3yJJhTaTon. 

B ,n;HccepTaQHOHHOH pa6oTe IIasn osa A.M. Hcc ~ e.n(yeTc.H ,n;HHaMHKa o,n;Hoii H3 

CJIO)I(HbiX MeXaHHqecKHX CHCTeM, a HMeHHO CTep)l( eBOH MO.[(eJIH )I(H.[(KOCTHOH 

paKeTbi -HOCHTeJI.H IIaKeTIWH KOMIIOHOBKH. B pa6oTe IIpe.[(JIO)I(el:lbi II o60CHOBaHbi 

HOBbie IIO.[(XO.[(hl K pac'qeTy, aHaJIH3Y H .[(aJibHeiii eMy HCIIOJib30BaHHIO qmpM 

KOne6am ift TaKOft MeXaHllqecKoft CllCTeMbl C )"'l OM ee IlpOCTpaHCTBeHHOil 

CHMMeTpHH. 

A.~. I1aBJIOB IIOJiyriHJI p.H.[( pe3yJioTaTOB, B IIOJIHOH Mepe COOTBeTCTBYJOU.l;HX 

KpHTep HIO HOBH3Hbl. Hlrn6oJI ee 3HaqHMb!MH, >IBJI>IIOTC>I ~JI e11Y10 I11He. 

1. IIonyqeHo aHaJIHTHqecKoe perneHHe 3a.n;aqH o co6cTBeHHbiX Kone6aHH.HX 

IIaKeTa cTep)I(Heii, coseprnaro:w;Hx IIpo,n;oJibHble Kone6aHH.H, c HCIIOJib30BaHHeM 

TeopeTHKo-rpyiiiiOBoro IIo.n;xo.n;a. 

2. C<l_)opMynnpoBaHa opnrnHaJioHa.H IIOCTaHOBKa 3a.n;aqH o co6cTBeHHhiX 

KOJ[e6aHH.HX IIaKeTa CTep)J<HeH, COBepiiiaiD:W:HX IIpOCTpar CTBeHHbie KOJie6aHH.H. 

3. Br:,monHeHa KJiaccm}mKaQH.H <PopM co6cTBeHHbiX Kone6aHHH IIaKeTa 

~ 16 
CTep)I(HeH, COBepiiiaiD:W:HX IIpOC'fPaHCTBeHHhie KOJie aHH.H, IIO HeiipHBO.[(IIMhiM 

IIpe.[(CTaBJieHH.HM COOTBeTCTBYID:W:HX rpyiiii CHMMeTpHH j 

4. Pa3pa6oTaHa MeTO.[(HKa IIpHBe.n;eHH.H (popM co61cTBeHHbiX KOJie6aHHH IIaKeTa 

COOTBeTCTI~YID:W:HX KpaTHbiM qac oTaM, K IIJIOCKOCT.HM 

IIpOCTpaHCTBeHHOH CHMMeTpHH. 

5. qHCJieHHO perneHa 3a.[(a1Ja C06CTBeHHbiX KOJie6aHHH IIaKeTOB CTep)I(HeH, 

CO BepiiiaiO I11llX IIpOCTpaHCTBeHHbie KOJI e6aHll>I, /Ill>! q e1 1pex 60KO Bh!X CTeplKH eiL 



,lJ,OCTOBepHOCTb IIOJiy-qeHHbiX pe3yJioTaTOB 060CHOBaHa CTpOrOC:TbiO 

M a1l'eMaTHqecKHX cpopMyJIHpOBOK 3a.n;aq, a TaK:>Ke cpaBHeHHeM IIOJiy-qaeMbiX 

pe3y JioTaTOB C H3BeCTHbiMI1 pa6oTaMH ,n:pyrHX aBTOpOB. 

flpaKTHqecKaB 3HaquMOCTb IIOJiy-qeHHbiX pe3 JIIJ,TaTOB COCTOHT B TOM, -qTO 

6oiJIH perneHbi aKTyarrbHbi e 3a.n;a-qH )J;HHaMHKH peaJibHbiX KOHcrpyK IJ;HH, 

BC1p eqaroru:HeC5l IIpH rrpOBe)J;eHHH rrpaKTHqecKHX pacqe OB. 

flo )J,HCCepTa.U:HOHIIIOH pa60Te HMeJOTCB CJJe,ll,y,UJ~He 3aMeqaHHB: 

l .B pa6oTe He o60CHOBaH Bhi6op B KaqecTBe OCi OBHOH MO,n:eJIH ,n:ecpopM aiJ;HH 

peaJibHOrO o6o eKTa - CTep:>KHeBOH MO)J;eJIH, He y-ql n,IBaiOru:ell: .IJ:HCCHIIaTHBHhiX 

rroTeph B KOJie6aTeJihHhiX rrpou;eccax. 

2.B .IJ:HCcepTaiJ;HOHHOH pa6oTe OTCYTCTByeT q 1 CJieHHhiH IIpHMep pacqeTa 

BhiHy:>K,n;eHHhiX KOJie6aHHJ[i, 

3aMeq aHH51 He CHHJKaiOT o6ru:ell: IIOJIO:>KI:ITeJihHO ~ OIJ;eHKH )J;HCCepTaiJ;HOHHOH 

p a6oThi llaBJIOBa A.M. 

3 aKJIJOqeuue no ,li,HccepTan.uouuoii pa6oTJ. Ha ocHoBaHHH aHafiH3a 

co~1ep:•mmur pyKOITIICH II aBTOpe<j>epam !IIICcepTar:(Hif ~annoBa A.M. <<Co6cTBeHHhre 

H BhiHy:>K,n:eHHhi e KOJie6aHH5l IIaKeTa CTep:>KHeH» MO:>KHO C)J;eJiaTh BhiBO)J;, qTO ITO 

CBOeH aKTYaJihHOCTH, HayqHOH HOBH3He, rny6HHe ~popa60TKH H II~Jiy-qeHHbiM 

pe3yJibTaTaM peu;eH3HpyeMa51 .IJ:MCCepTaiJ;M~ 51BJI5le~Cj]( 3aKOHqeHHOM Hay1lHO­

KB8JU1cpHKaiJ;HOHHOH pa60TOH, B KOTOpOM perneHa HOBa5l 3a,n;aqa aHafiH3a 

C06CTBeHHhiX- II BbiH)')[{!IeHHbiX KOJie6rum~ CJIQ)[{Hdn MexrumqecKOif CHCTeMbi, 

HMHTHp y roru:eH ,n:HHaMHKY paKeT-HOCHTeJieH Ha aKTH~HOM y -qacTKe. Pe3yJII>TaTbi, 

IIOnyqeFIIi bie .IJ:HCCepTaHTOM, HMeiOT cyru:ecTBeHHOe 3HaqeHMe ,lJ;JI51 pa3BUTH5l 

KOC:MMqecKOH OTpaCJIH. 

O c HOBHhie pe3yn hTaThi ,n:HccepTaU:HH o rry6JIHKO aHhi B 10-TH pa6oTax, 3 H3 

KOTOJPbi X - B :>KypHanax, peKoMeH,n:yeMhiX BAK .n: 15.[ rry6n HKaU:HH MaTepmUioB 

Kallr,lJ;H,lJ;aTCKMX M ,lJ;OKTOpCKHX .D;HCCepTaU:HH. 

A BTOpecpepaT )J;OCTaTOqHo IIOJIHO M rrpaBHJI HO OTpa:>KaeT co.n;ep:>KHHHe 

p y KonHCH .n;HccepTaU:HH . 



ITo cBoeii :u:enM, 3a,IJ,aqaM, MeTo,IJ,aM pemeHIDI, f onyqeHHbiM pe3yJibTaTatM M 

Bbi BO,IJ,aM ,IJ,MCCepTa:U:M5I A .M. IlaBJIOBa IIOJIHOCTb COOTBeTCTByeT rracrropTy 

cne:u:MaJLbHOCTM 01. 02. 04- MexaHMKa .n:e<iJopMHpyeMor TBep.n:oro Tena. 

I 
Ha ocHoBaHHH aHaJIH3a co,n:ep)l(aHIDI pyKorrHCH H: aBTopecpepaTa ,n:HccepTaU:HH 

A Jvf. naBJIOBa «Co6CTBeHHbie II BniHY)I(.IJ:eHHI:.Ie Kohe6aHIUI naKeTa CTep)I(Heii» 

I 
Mo:>KHO c,n:erraTI> 060CHOBaHHOe 3aKJIIoqeHHe 0 ee COO BeTCTBI111 Tpe6oBaHI151M r£.9 

f£OJIO)I(eHH51 o npHcy)l(,n:eHHH yqeHDIX cTerreHeii, yTBe~)l(,n:eHHoro IIocTaHoBrreimeM 

IlpaBHTeJII>CTBa P<l> N2842 OT 24.09.2013 (pe,n:. oT 01.1 p.2018), a ee aBTop ApceHHH 

MnxaHJ[OBIIq IlaBJIOB 3acny)I(IIBaeT rrpHcy)l(,n:eHIDI yqeHoii cTeneHII KaH,IJ,MLJ:aTa 

<lJM3HKO··MaTeMaTMqecKMX HayK IIO 

.n:e c~opM1IpyeMoro TBep.n:oro Tena". 

CTie:U:MaJihHOCTM 

I 

01.02.04 "MexaHMKa 

H acT051W:IIii OT3I>IB o6cy)l(,n:eH II YTBep)l(,n:eH 

H a:r m o-o6pa3oBaTeJII>Horo u:eHTpa H.H. EyTaKoBa 

20 ll9 r. ) 

0 T3hiB COCTaBIIJIII: 

rnaBHhi H Ha)"'HbiH COTPYJJ:HHK 

H ay qHo-o6pa3oBaTeJibHoro u.eHTpa ll.H . EyTaKOBa 

llm iKeHepimH IIIKOJibl 3HepreTHKH 

c:De,Z:(e(laJibHOfO fOCyJJ:apCTBeHHOI'O aBTOHOMHOfO 

o6p.a30BaTeJibHOf 0 yqpe)J()l.eHIDI BbiCIIIer o o6pa30BaHIDI 

«HaU.HOH8JibHhiH HCCJieJJ:OBaTeJIIJ,CKHH 

T o MCKHH rronnTeXHH'IeCKHH ymmepcnTeT », 

JJ:OKTOp <jJH3HKO-MaTeMaTH'IeCKHX HayK, 

rrpocpeccop 

Ilpo <jJ ccop llccJieJJ:OBaTeJihCKOH IIIKOJibl 

<jJH3HKH BhiCOK03Hep reTH'IeCKHX rrpou.eCCOB 

c:De,Z:(e(laJibHOfO rocy)l.apCTBeHHOI'O aBTOHOMHOI'O 

0 6p.a:30BaTeJibHOf O yqpe)J()l.eHHH BhiCIIIer O o6pa30 BaHID! 

« H aU.HOH8JlbHhiH HCGJie)l.OBaTeJihCKHH 

T o MCKHH rronnTeXHH'IecKHH y HnsepcHTeT», 

rrp o <jJeccop, JJ:OKTOp <jJH3HKO-MaTeMaTuqeCKHX HayK 

Ha pacnmpeHHOM ceMIIHape 

(rrpoTOKOJI N2 3 oT «14» MIDI 

I 

C Tp iDKaK IIasen A n eKcaHJJ:p osn:q 


