
OT3hiB 

o<PHU:HaJioHoro orrrroHeHTa CMorcnosa Bcesono,a:a I1rope~Hqa Ha ,a:HccepTaiJJUO 

I1asnosa ApceHH51 MHxailnosHqa «Co6cTBeHHbie H BhiHY)K)leHHbie Korre6amur rraKeTa 

CTep)KHeH», npe)J,CTaBJieHHYJO K 3aiiiHTe Ha COHCKaHHe yqeHOH CTeneHH KaH)J,H)J,aTa <l>H3HKO­

MaTeMaTHqecKHX HayK ITO CIIel(HaJlbHOCTH 01.02.04 - «MexaHHKa )J,e(pOpMHpyeMoro 

TBep)J,oro TeJia». 

AKTyaJihHOCTh TeMhl ,LJ;HccepTau;HH. ,Il;HccepTa[(H51 A .M. I1asnosa noCB51IIIeHa 

3KTY3JibHOH TeMe :HCCJie)J,OBaHHIO 3a)J,a'1 0 KOJie6aHH51X CTep){<HeBbiX CHCTeM CIIel(HaJibi-IOrO 

BH)J,a, BCTp eqaJOIIIHXC51 IIpH npaKTH'leCKHX paC'leTaX )J,HHaMHKH paKeT-HOCHTeJieH naKeTHOH 

KOMIIOHOBKH. 0CHOBHbiM pe3yJibTaTOM pa60Tbi 51BJI51eTC51 KJiaCCH<i>HKal(H51 <PopM 

C06CTBeHHT~IX KOJie6aHHH TaKHX CHCTeM, llOJIY'1eHHa51 HCXO)J,51 H3 npOCTpaHCTBeHHOH 

CHMMeTpHH Hccrre)J,yeMo.H MexaHH'leCKo:H KOHCTPYKU:HH. B )J,HccepTaU:HH pa3pa6oTaH TaK)Ke 

p51)J, npaKTH'leCKHX npHJIO)l<eHHH llOJiy'leHHbiX pe3yJibTaTOB K pelllleHHIO )J,HHaMH'leCKHX 

CrpyKrypa H CO,LJ;epJKaHHe paOOTbl. ,1J;HccepTaU:H51 COCTOHT H3 BBe)J,eHH51, qeTblpex 

rrraB If CllHCKa JIHTepaTyphi H3 113 HaHMeHOBaHHH. 06II~HH 06"beM pa60Tbl COCTaBJI51eT 125 

CTpaHHU: OCHOBHOrO TeKCTa C 28 pHCyHKaMH H 9 Ta6JIHI.(aMH. 

CrpyKTypa H o<PopMrrenHe )J,HccepTaU:HH H asTope<PepaTa cooTBeTCTBYJOT 

Tpe6oBaHH51M fQCT p 7.0.11-2011 «,1J;HCCepTal(H51 If aBTOpe<l>epaT )J,HCCepTa[(HH» . 

B BeLJ.eHHe co)J,ep){(HT r~eJlb H 3a)J,aqH Hccne)J,oBaHH51, o63op rrpo6neMbi, npHBO)J,51TC51 

OCHOBHbie pe3yJioTaTbi H xapat<TepHCTHKa )J,HCCepTa[(HOJ-IHOH pa60Tbi. 

B nepsou rnase B pe3yJihTaTe aHaJIH3a ny6nHKaU:HH no TeMe )J,HccepTaU:HH 

C(pOpMyJIHpOBaHbi BbiBO)J,bi, llOCJIY)l(HBIIIHe OCHOBOH HCCJie)J,OBaHHH B )J,HCCepTa[(HOHHOH 

pa6oTe. PaccMoTpeHbi cymecTBYIOIIIHe no)J,XO)J,bi K pac11eTy co6cTBeHHbiX Korre6aHHH 

CTep){(HeBbiX CHCTeM THTia «IIaKeT», npeHMYIIIeCTBeHHO B IIpHJIO)l<eJ-Il151K K paKeTHO­

KOCMH'leCKOH TeXHHKe, IIpHBO)J,51TC5I pa3JII1'1Hble MeTO)J,HKH y'leTa CHMMeTpHH 

MeXaHH'leCKHX CHCTeM IIpH HCCJie)J,OBaHHH HX )J,HHaMH'leCKHX xapaKrepHCTHK, HX 

cpasHeHHe H o6ocHoBaHHe Bbi6opa rpynrrosoro IIO)J,XO)J,a K peiiieHHIO 3a)J,a'1. 

BTopaH rJiaBa IIOCB51meHa perneHHIO 3a)J,a'1H 0 npO)J,OJibHbiX KOJie6aHH51X naKeTa 

CTep){(HeM, c¢opMyJIHpOBaHa KpaeBa51 3a)J,a'1a 0 C06CTBeHHbiX KOJie6aHH51X, ee IIOCTaHOBKa, 

rrpoBe)J,eH aHaJIH3 HCXO)J,HbiX ypaBnemr:H H rrorry11eHa rpyrrrra CHMMeTp~m orrepaTopa 

3a)J,a'1I1. f1pHBO)J,HTC51 'lHCJieHHbiH IIpHMep perneHH51 3a)J,a'1H, BbUIBJI51IOTCJI rrpeHMymecTBa 

rrpe)J,JIQ)Kei-IHOrO IIO)J,XO)J,a IIO cpaBHeHHIO C Tpa)J,Hl(HOHHbiMH. 



ITocTaB11eHa 3a.[(a'la Kouur .[(1151 HCC11e.[(oBamm BhiHY)K.IJ:eHHhiX npO.IJ:011hHhiX 

K011e6aHI1M naKeTa CTep)KH eJ:i, n p 11MeHeHI1e rpyrrnOBOfO nO)~XO.[(a n03B011H110 

CHH3HTbpa3MepHOCTb peii.IeHI151 3a.[(a'll1 3ani1CaHHOfO B Bl1.[(e p51)J,a ITO C06CTBeHHbiM 

cpopMaM. 

H TpeTbeu r Jiase 11CC11e.[(yeTCJJ: 3a.IJ:a'la o npocTpaHCTBeHHhiX K011e6aHHJJ:x naKeTa 

CTep)KHeJ:i, paCCMaTp11BaiOTC51 COBMeCTHbie IIOnepe'IHO-np0.[(011bHO H KpyTH11bHbie 

K011e6aHHJJ: cTep)KHe:H. ITo aHarrorHH c 3a.IJ:a'le:H BTopo:H r11aBbi, npoBO.IJ:MTC51 HCC11e.[(oBaHHe 

co6cTBeHHbiX K011e6aHHH H TeopeMbi o cneKTpe onepaTopa KpaeBoll: 3a.[(a'IH. 

TipoBe.[(eHa K11accmj:mKa~H51 C06CTBeHHbiX <i_JopM .[(1151 2 -x, 4 -X H 6-TH 60KOBbiX 

CTep)I<HeH, II011y'leH 51BHblH Bl1.[( npe.[(CTaB11eHHH COOTBeTCTB)'JO~HX rpynn CHMMeTpHH. 

B qeTsepTOH rJiase npoBe.IJ:eH pac'leT qacTOT H <i_JopM co6cTBeHJ1biX K011e6aHHH 

IIaKeTa CTep)I<HeH, COBepruaiO~HX npOCTpaHCTBeHHbie K011e6aHH5I .[(1151: C11Y'IM 4-X 60KOBbiX 

CTep)I<Hell: , npHBe.[(eHo cpaBHeHHe pe3y11bTaTOB, c K11accH<i_JHKa~Hell: B r11aBe 3. Pa3pa6oTaH 

MeTO.[( npHBe,[(eHI151 <i_JopM npH KpaTHbiX 'laCTOTaX K n110CKOCT51M CHMMeTpHH MeXaHH'leCKOH 

CI1CTeMbi, no11e3Hblll npH rrpaKTI1'leCKHX pac'leTaX . 

.lJ:115I BbiHY)K,[(eHHbiX K011e6amiH pa3pa60TaHa MeTO.[(HKa npoe~HpOBaHH51 BeKTOpa 

BHelliHHX B03My~emrll: .[(1151: COOTBeTCTByiO~ell: rpynnbi CHMMeTpHH. J3 pe3y11bTaTe, 

Bbl5IB115IIOTC5I THnbi K011e6aHHH 11 BK11a,[( Ka)K,[(OfO CH110BOfO B03,[(eHCTBH5I. 

B 3aKJIJOqeHHHC<i_JOpMy11HpOBaHbi OCHOBHbie BbiBO.[(bi no pa6oTe, 

CBH.IJ:eTe11hCTBYJO~I1e o .IJ:OCTH)Kemm nocTaB11eHHOH ~e11H. Co.IJ:epJ~<aHHe .IJ:MCcepTaiJ;H11 H 

aBTOpe<i_JepaTa COOTBeTCTByeT <i_JopMy11e cne~HaJibHOCTH 01.02.04. 

HayqnaH HOB H3Ha3aK11IO'laeTCJJ: B TOM, 'ITonpHMeHeHTeopeTHI<o- rpyrrnoBo:H nO.IJ:XO.IJ: 

.[(JI5I HCC11e.[(OBaHH5I .[(HHaMHKH nai<eTa CTep)KHell:,o6ecne'IHBaiO~Hll i11aCem):mKa~HIO <i_JopM 

11 'laCTOT eo6CTBeHHbiX n p O.[(OJ1b HbiXK011e6aHHH naKeTa CTep)I<Heii:. I 

ITo11y'leHbi BbipmKeHH51 .[(115! rpynn CI1MMeTpHH rraKeTOB CTep)I<HeM, COBeplliaiO~HX 

npOCTpaHCTBeHHbie K011e6aHH5I, .[(1151: C11YlJaeB .[(ByX, 'leTbipeXH II.IeCTH 60KOBbiX CTep)KHeH 

Pa3pa6oTaH MeTO)J, npHBe.IJ:eHH51 <i_JopM K011e6aHHH, coOTBeTCTBYJO~Hx 

KpaTHbiM 'laCTOTaM, I< n110CKOCT51M n pOCTpaHCTBeHHOH CHMMe'tpHH naKeTa 

Pa3p a6oTaH MeTO.IJ: npoe~HpoBaHHJJ: BeKTOpa BHeWHI1X Harpy3oK Ha 

npOCTpaHCTBa rpyrrnbi CHMMeTpH11 nai<eTa CTep)KHeii:. 

)l,oCTOBepHOCTb no11yqeHHbiX pe3y11nTaTOB OCHOBbiBaeTC5J Ha KOppeKTHOCTH 

MaTeMaTJILJeCKHX MO.[(e11eH H CTp OfOCTH MaTeMaTH'leCKHX perneHHH, a TaK)Ke Ha cpaBHeHHH 

no11y'leHHblX pe3y11bTaTOB C cy~eCTBYJO~I1MH pa6oTaMH B )J,aHHOH 0611aCTH, B 'laCTHOCTI1 

no )J,HHaMI<e paKeT- HOCHTe11eH. 
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H p aKTH'lecKan u,ennocTh ,n;mr aBH:U:HOHHO-KOCMHqecKoH: rrpoMhiiiiJieHHOCTH 

COCTOHT B TOM, qTO pa3pa6oTaHHhie B ,[(HCCepTaii;HH MaTeMaTHqeCKHe MO,LJ;eJIH, MeTO,[(HKH H 

arrropHTMhi HCCJie,LJ;OBaHHSl ,[(HHaMHKH CTep)I<HeBhiX CHCTeM THIIa «ITaKeT>> IIpHMeHHMbi B 

11pOeKTHpOBaHHH H pacqeTe ,lJ}IHaMHqecKHX xapaKTepHCTHK paKeT- HOCHTeJieH rraKeTHOH 

KOMIIOHOBKH, a TaK)I(e aHaJIH3e KOJie6aHHH Ha aKTHBHOM yqaCTKe. 

B rrop5I,n;Ke anpo6au,uu pa6oTa 6hma ,n;oJIO)I(eHa H o6cy)l(,n;<UiaCh Ha qeThipex 

Me)I(,LJ;YffapO,ll;HhiX H Tpex pOCCHHCKHX KOH<lJepeHII;H5IX 

OcHOBHhie pe3yJihTaThi ,n;HccepTa:U:HOHHOH pa6oTbi 6hiJIH o n y6JIHKOBaHhi B 1 0-n~ 

pa6omx, 3 H3 KOTOpbiX - B pe:u;eH3HpyeMbiX )l(ypHarrax BAK. 

0TMe'1eHHhiM )l.OCTOHHCTBOM ,ll;HCCepTaii;HOHHOH pa60Thl51BJISieTC5l ee rrpaKTifqecKaH 

HanpaBJieHHOCTh, IIOJiyqeHHe HOBhiX pe3yJihTaTOB, SlBJISIIOIIIHeCSI HayqHbiM ,LJ;OCTmKeHHeM H 

):(HHaMHKe Clfep)I<HeBhiX CHCTeM H HX rrpHJIO)I(eHHH. 

B KaqecTBe 3aMe'1anuiicrre,n;yeT OTMeTHTh crre,n;yiOmee . 

.1J:oc'J1aToqHo IIOJIHOe paCCMOTpeHHe rry6JIHKaii;HH B rrepBOH rJiaBe 5IBJI5IeTCSl ITO 

cymeCTBY 0630pOM H Ha3BaHHe r JiaBhl TOqHee 6 hiJIO 6hi He «0co6e~HOCTH ,[(HHaMHKH . . » a 

«063op pa6oT o6 oco6eHHOCTSIX . . ». B o63ope MO)I(HO 6hiJIO orpaHHqHThCH MexaHHqecKHMH 

CHCTeMaMH, He 3aTparHBa51 BOIIpOCbi KBaHTOBOH MeXaHHKH H MOJieKyrrsrpHOH <lJH3HKH. 

H ey,n;aqHhiH TepMHH «H3rH6Ho- rrpO,ll;OJihHO-KpyTHJihHhie KOJie6aHH51, B 

rrpOTHBOIIOJIO)I<HOCTh H3BeCTHOMY «H3r:H6HO- KpyTHJihHbie» (cTp .5 H ,n;p.) , TO )l(e 0 TepMHHe 

« n Hep:u;HoHHO- )I(eCTKOCTHbi e xapaKTep!iCTHKH» BMecTo « yrrpyro-MaccOBbie» ( CTP.38). 

Y Ka3aHHhiH aBTOpOM BapHaHT yqeTa KOJie6aHJIH )I(H,[(KOC1iH He IIO,ll;KperrJieH 

HJIJIIOCTpaUHSIMH KaK MHHHMYM rrpOCTeHIIIeH rraKeTHOH CXeMhi, B OTJIHqHe OT ,n;eTaJihHOrO 

paCCMOTpeHH51 C «3aMOpO)I(eHHOH» )I(If,ll;KOCThiO. 

HecMOTpsr Ha YKa3aHHbie 3aMeqaHH51 OHM He CHmKaiOT HayqHoH: :u;eHHOCTH 

rrpe,n;cTaBJieHHOH HayqHOH pa60Thi. .lJ:HccepTaii;H51 llaBJIOBa A.M. BbiiiOJIHeHa Ha BhiCOKOM 

Hay qHOM y p oBHe H COOTBeTCTByeT BCeM KpHTepH5IM IIOJIO)I(eHH51 «0 IIf p 5I,LJ;Ke IIpHCY)K,[(eHHSl 

yqeHhiX cTeneHeH:», yTnep)K,LJ;eHHoro nocTaHOBJieHHeM llpaBHTeJihCTBa P<l> N2 842 OT 

24.09.2013 r. 

3aKJII0'1enue 

pa60Ta llaBJIOBa ApceHH51 

caMOCTOSITeJibl-IOH H 3aKOHq eHHOH HayqHO-KBaJIH<lJHKaii;HOHHOH p a60TOH, HMeeT 

6e3yCJIOBHYIO aKTYaJihHOCTh , rrpaKTHqecKyiO :u;eHHOCTb H HayqHyiOHOBH3HY, o<lJopMJieHa B 

IIOJIHOM COOTBeTCTBHH C Tpe6oBaHHSIMH, rrp e,LJ;b5IBJISieMhiMH K KaH,LJ;H,LJ;aTCKHM 

,LJ;HeCepTaii;HSIM, BhiiiOJIHeHa Ha ,LJ;OCTaToqHO BhiCOKOM HayqHO-TeXHHqeCKOM ypOBHe,MO)KHO 
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C'lHTaTh ee aBTOpa, A.M.I1aBJIOBa, 3aCJIY)l(HBaiOI.I.l;HMIIpHCY)K.ll:eHH5l eMy y'leHOH 

CTeneHHKaH,UH,UaTa cpH3HKO-MaTeMaTH'leCKHX HayK ITO CTieiJ,HaJihHOCTH 0 1.02.04 -

«MexaHHKa ,r:r:e¢opMHpyeMor o TBep,r:r:or o Tena». 

Co,r:r:ep)KaHHe aBTope¢epaTa cooTBeTcTByeT BceM ocHOBHhiM rronmi<eHH51M 

,UHCCepTaUHH. 

0¢HIJ.HMhHhiH OIIIIOHeHT, 

,.[(OKTOp TeXHH'leCKHX HayK 

fJiaBHhiHHay'lHhlH COTpy ,ll;HHK 

0T,n;eneHH51 a3poynpyrocTH 

f HI( <l>fYIT «I(eHTj)aJibHbiH a3ponr,r:r:po,r:r:HHaMH'leCKHH 

HHCTHTYT HMeHH rrpo¢eccopa H.E. )KyKOBCKOfO (I(Afl1)» 

140180, PoccH5I, r. )KyKoBCKHii, MocKoBcKa5I o6nacTb, 

yn. )KyKoBcKoro l ,Ten.:(495) 556-38-4, Emai l : smysl @mail.ru 

ITo,r:r:rrHch CMbiCJIOBa B. l1.3aBep5IIO 

Y'leHhiH ceKpeTaph ,UHccepTaiJ,HOHHor o coBeTa U:Ar11 

EpyT5IH M.A. 
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