
Kopnopa~~H «TaKT~YecKoe paKeTHoe soopy*eH~e» 

AKUIIIOHEPHOE 06LJ..tECTBO 
«BOEHHO-nPOMbiWflEHHMI KOPnOPAUIII~ 

«HAY4HO-nP0~3BOACTBEHHOE 
06bE.Q~HEH~E MAW~HOCTPOEH~fl» 

( AO «BnK «Hno MawiiiHocTpoeHIIIfl») 
yn. rarap11Ha, A· 33, r. PeyTOB, MOCKOBCKall o6naCTb, 1439Ei6 

Tenerpa<j:IHbl.;;: PeyToB MocKoecKo.;; BECHA (AT346416) 
Ten.: (495) 528-30-18 (KaH4enllp11ll) <!laKe: (495) 302-20-01 

E-mail : vpk@vpk.npomash.ru http://www.npomash.ru 
OKnO 07501739, OrPH 1075012001492 

lr1HH/Knn 5012039795/504101001 

HaN2 ____ _ OT _____ _ 

OT3biB Be,n:yiiJ.eH opraHH3ai(HH 

Ha ,n:nccepTaU,HOHHYIO pa6oTy 

fipopeKTopy <I>rEOY BO I'MocKoBcKni1 

aiHiaiJ;IfOHHbiH HHCTHTYT (~tll;HOHaJibHbiH 

:accrre,n:oBaTerrocKHH YHHBiepc:aTeT )" no 

nayqnoM: pa6oTe, ,n:.T.H., npo<iJeccopy 

PaBHKOBWIY lOlA. 
. . I 

125993, r .MocjBa, 
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YBa)KaeMI>IH IOp11~i ArreKcan,n:poB11'1! 

HanpaBJI5IIO BaM OT3I>IB Be,n:yiii.eli opraHH3au,nn Ha ,n:nc ' epTau,noHHYIO 

pa6oTy Eon,n:apeHKO A.IO. "CoBepllieHCTBOBaHne MeTo,n:oB pacqeTHoro aHaJIH3a 

,n:nHaMwrecKnx Harpy3oK Ha KOHCTpyKu,nn n cnoco6oB nx oTpa6qTKH c ytieToM 

pe3yrroTaTOB HaTypHbiX HCnbiTaHHH", npe,n:cTaBJieHHYIO Ha COllCf<aHlle ytieHOH 

CTeneHll KaH.[.(H.[.(aTa TeXHlltieCKHX HayK no cneu,HaJibHOCTll 01.02.061- ")l,HHaMHKa, 

rrpotiHOCTh MalliHH, npH6opos ll annapaTypni" . 

I1pHIIO:>I<eHHe: 0T3I>IB Be,n:yiiJ.ei1 opraHH3aU,Hll, 

2 3K3eMnii5Ipa, Ha 4-X JillCTaX Ka)K.[.(biH. 

fiepBbiH 3aMeCTllTeJib reHepaJibHOrO .[.(HpeKTOpa 

Herr. Ba:rpyxHH IO.M. 
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0T3biB Be):(y:rn;eH: opraHII3aiJ;IIII Ha ):~MccepTau;mo A.IO. nOH,[( peHKO 

"CoBeprneHCTBOBaHMe MeTO.ll:OB pacLieTHOfO aHaflii3a ,[(IIHaMIILJeCKII Harpy30K Ha 

KOHCTPYKU:IIII M cnoco6oB IIX orpa6oTKII c yLieTOM pe3ynoraroB HarypHbiX 

MCnbiTaHIIH", npe,n:cTaBJieHHYIO Ha COMCKaHIIe yLieHOH CTeneHM aH,n:M,n:aTa 

TeXHIILJeCKIIX HayK no CUeiJ;IIaflbHOCTII 01.02.06.- ,[(IIHaMIIKa, npOLI OCTo MaliiiiH, 

npii6opoB II arrnapaTypni. 

CoBeprneHCTBOBaHIIe MeTo,n:oB IIccne,n:oBaHIIH JJ:IIHaMIILJec 

B03HMKaiO:W:MX npM 3KCnrryaTaU:IIM paKeTHO-KOCMMLieCKOH TeXH 

TaK)Ke MeTO,[(OB II CnOC060B BOCnpOII3Be,[(eHII5I 3TMX Harpy30K pii 

3KCnepiiMeHTanoHOH OTpa60TKe 5IBfl5IeTC5I BeCbMa aKTyannHOH 3a,[(a ell:. 

Ueni>IO ,n:IIcceprau:IIoHHOH pa6oTI>I 5IBJI5IeTC5I 

Harpy3oK, 

(PKT), a 
Ha3eMHOH 

II 

coseprneHCTBOBaHIIe MeTOJJ:OB aHanu3a JJ:IIHaMMKM KOHCTPYKU:IIH n II yJJ:apHoM M 

BII6paiJ;IIOHHOM Harpy)KeHIIII, a TaK)Ke pa3BIITIIe MeTO,[( B Ha3eMHOH 

3KcnepMMeHTaJII>HOH orpa6oTKM M3,n:erruH: PKT Ha TaKMe BM.ll:hi Ha y)KeHM5I. ,[(n5I 

.ll:OCTM)KeHM5I nOCTaBneHHOH IJ,enM aBTOpOM perneHbi cne,[(yiO IIe OCHOBHbie 

3a,n:aLIM: 

- pa3pa6oTaHa MeTO,[(MKa BOCCTaHOBneHM5I IJ,IIKnorpaMM T5IfM fBMraTenhHbiX 

ycTaHOBOK (,[(Y) Ha OCHOBe MaTeMaTMLJeCKOfO MO,[(enMpOBaH 5I M ,[(aHHbiX 

TeneMeTpMLieCKOH MHCpOpMaiJ,MM (TMH), 
- pa3pa60TaHa MeTO,[(MKa nOCTpOeHM5I 3KBI1BaneHTHbiX yrrpyro-MaCC BbiX MO,[(eneil 

C MeXaHMLieCKMMI1 aHaJioraMI1, MO,n:errupyiO:W:MMM rM,n:poynpyryiO .ll: HaMMKY 6aKOB 

C TOnnMBOM M npucoe,n:MHeHHbiMM ,[(Y, 
pa3pa6oTaH cnoco6 onp e,n:erreHM5I cneKTpoB yJJ:apHoro Harpy)KeHM5I, 

n03BOfl5IIO:W:MH o6ecneLJHTb COOTBeTCTBHe neTHbi X H HCnDITaTenbHbl Harpy30K no 

ypOBH5IM B03,[(eHCTBII5I II KOfliiLJeCTBY IJ,IIKflOB Harpy)KeHH5I. 

B KaLJeCTBe MeTO,UQB IICCne,UOBaHHli, B pa6oTe HCnOflb30BaHbi : 

-pa3nmKeHue no <l_>opMaM co6cTBeHHhiX Kone6aHHH H rrp5IM e LJHcneHHoe 

HHTerpupoBaHHe ypaBHeHHH ,[(BH)KeHI15I y n pyrux KOHCTpyKIJ,MH C )K ,[(KOCTbiO, 
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npe.n.cTaBrreHHe ,ll.HHaMHKH ynpyrHx KOHCTPYKU:Hii )KH,ll.KOCTI>IO 

MeXaHHqeCKHMH aHarroraMH H pe,ll.yU:HpOBaHHe KOHeqH0-3JieMeHTH IX MO,[(eJiefi ITO 

MeTo.n.y Kp3iira-l>3MIITOHa. 

HayqHa5I HOBH3Ha pa60Tbi 3aKJIJOqaeTC5I B TOM, qTo: 

- aBTOpOM pa3pa6oTaH IIOp5I,ll;OK BOCCTaHOBJieHH5I U:HKJIOrpaMM p . 60Tbi ,[{Y IIpH 

Ha6ope H OTceqKe T51rH IIO peaKQHH KOHCTpyKJJ;HH B peaJibHbiX yen BH51X, 

- pa3pa6oTaHa MeTO,ll.HKa IIpe,ll.CTaBJieHH5I yrrpyro-MaCCOBbiX MO,ll.e eif H BHeiiiHHX 

B03,ll.eifcTBHH Ha H3,ll.enH51 PKT npH pe3KOM H3MeHeHHH T51rH ,IJ,Y, 
- npe.n.nmKeH H pa3pa6oTaH IIO,ll.XO,ll. K CTeH,ll.OBOH OTpa60TKe ,ll.HHaMHqecKOH 

rrpoqHoCTH H3,ll.enHH PKT Ha ocHoBe :-mMeHI>I pacqeTHoro BH~poHarpy)KeHIDI: 

KOHCTPYKU:HH Ha rrpHMeHeHHe HH3KoqacTOTHoif cpHni>TpaQHH ,ll.bi51 Bbl,ll.eneHH51 

KBa3HCTaTHqecKHX COCTaBfl51IOIQHX H pacqeTa y.n:apHbiX CIIeKTpOB IIO 

u:eHTpHpoBaHHbiM npou:eccaM. 

B nepBoif rnaBe IIOKa3aHo, qTo B p51,ll.e ocHOBHbiX cnyqaeB Ha py)KeHH51 PKT 

He06XO,ll.HMO yqHTbiBaTb BbiCOKoqacTOTHYIO COCTaBn5IIOIQYIO CII KTpa peaKQHH 

ynpyroif KOHCTPYKU:HH, qTo rro3BOn51eT rronyqaTI> 6onee f .n.ocToBepHYIQ 

HHcpopMaJJ;HIO o cpaKTHqecKoH: JJ;HKnorpaMMe Harpy)KeHH51 H3,ll.enHif KT. 

Bo BTopoH: rnaBe aBTopoM paccMoTpeHI>I ypaBHeH . 5I ,ll.BH)KeHIDI: 

ocecHMMeTpHqHI>Ix KOHCTPYKU:HH cTyrreHeif PH, Harpy)KaeMI>Ix c noif OT ,IJ,Y B 

IIpO,ll.OflbHOM HanpaBneHHH. IJOKa3aHO KaK pa3flO)KeHHe IIO TOHa C06CTBeHHbiX 

Kone6aHHH II03BOn51eT onpe.n:enHTb rrapaMeTpbi MexaHHqecKHX aH oroB ynpyrHx 

Kone6aHHH KOHCTPYKU:HH H .n.eifcTBYIOIQHe Ha HHX o6o6ru:eHHI>Ie Hni>I. PacqeTbl 

IIO npe,ll.flO)KeHHOH MeTO,ll.HKe cpaBHHBaiOTC51 C pacqeTaMH IIO IIO~HOH KOHeqH0-

3fleMeHTHOH Mo.n:enH 6aKa PH, Ha ,ll.HHIQe KOToporo .n:eifcTByeT rre eMeHHa51 cHna 

T51rH OT ,IJ,Y. f10Ka3aHO, qTO o6a IIO,ll.XO,ll.a ,ll.aiOT XOpOIIIO COBIIa,ll.aiOIQHe 

pe3yni>TaTI>I. 

B TpeTI>eif rnaBe npHBe,ll.eHI>I rrpHMepbi HCIIOJih30BaHH51 n e.n.no)KeHHoro 

aBTOpOM IIO,ll.XO)l.a IIO 3aMeHe HeCTaQHOHapHOrO ,ll.HHaMHqecKoro arpy)KeHH51 Ha 

3KBHBarreHTHoe rapMOHHqecKoe BH6pau;HoHHoe Harpy)KeHHe KOH 
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pyKU:HH PKT, 

peanH3yeMOe C IIOMO!QbiO BH6pOCTeH,ll.OB. IJOKa3aHO, qTO IIOnyqa Mole aBTOpOM 

pe3ynoTaTbl o6ecrreqHBaiOT KaK 3KBHBaJieHTHI>Ie ypoBHH rreperpy3 K Ha CHflOBOH 

KOHCTpyKU:HH H rrpH6opax, TaK H KOJIHqecTBO QHKflOB Harpy)KeHH H II03BOfl51IOT 

c.n.enaTb BbiBO,Zl.bi o ,ll.HHaMHqecKoif npoqHoCTH Hccne.n.yeMI>IX o6neK OB. ITpHBe)l.eH 

IIpHMep BOCIIpOH3Be)l.eHH51 y.n.apHbiX ,ll.HHaMHqecKHX Harpy30K H CIIeQHaJibHOM 

CTeH,ll.e )l.fl51 HCIIbiTaHHH Ha nepeXO,ll.Hbie IIJ>OQeCCbl. f10Ka3aHa B03MO)KHOCTb 

IIOJiyqeHH51 pe3yni>TaTOB, 6nH3KHX K HaTypHbiM HCIIbiTaHH51M. 

B qeTBepTOH rnaBe npHBe,ll.eHI>I npHMepbi npe.n:no)KeH oro aBTopoM 

pacqeTH0-3KCrrepHMeHTani>HOrO IIO,ll.XO,ll.a B HCCfle,ll.OBaHH51X Harpy)K~eHH51 CTyrreHeH 

PKT npH .n.eifcTBHH 6I>ICTpoMeH51IOIQHXC51 no BpeMeHH npo.n:onb I>IX Harpy3oK. 

f1oKa3aHO peiiieHHe 3a,ll.aqH IIO,ll.TBep)K,ll.eHH51 BH6ponpoqHOCTH IIpH OpHOrO OTCeKa 

PH. ITpHBe)l.eHI>I pe3yni>TaTbi BanH.n.au;HH KOHeqHo-3neMeHJ~oif Mo.n:enH 

npH6opHoro oTceKa. ITpoBe.n.eH aHanH3 TeJieMeTpHqecKoif HHcpopM~rHH (TMH) no 

nycKaM PH c pa3nHqHoif rrone3HOH Harpy3KOH. ITpHBe,ll.eH I pe3yni>TaTI>I 

BOCCTaHoBneHH5I U:HKnorpaMM BbiKJIJOqeHH51 ,IJ,Y. Bo Bcex ccne.n.oBaHH5IX 
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rronyqeHo xopowee coBrra)J;eHHe pacqeTHhiX pe3yJihTaTOB c LJ:atHHhiMH TMH. 
ITpoBe,[(eHbi aHaJIH3 pe3yJibTaTOB BH6porrpoqHocTHhiX HCIIbiTaH4 H rrpH6opHO~) 
OTCeKa H cpaBHeHHe TIOJiyqeHHbiX pe3yJibTaTOB C ,[(aHHbiMH JieTHi iX HCllbiTaHHH. 

I1oKa3aHO, qTo Harpy3KH npH BH6pOHCTibiTaHH5IX npeBbilliaiOT cpaKTHqecKH 

,[(eHCTBYIOIIJ;He Harpy3KH npH cna,[(e T5IrH )J;Y. 
liOCTOBepHOCTb pa3pa6oTaHHbiX MeTO,[(HK H TIOJiyqeHHbl pe3yJibTaTOB 

110,[(TBep)l<,[(eHa cpaBHeHHeM C pe3yJibTaTaMH Ha3eMHOH 3KCTI pHMeHTaJibHOH 

0Tpa60TKH H C ,[(aHHbiMH JieTHbiX HCTibiTaiiHH. 

OcHOBHbie pe3ynhTaThi pa6oThi: 

- pa3pa6oTaHa MeTOLJ:HKa BOCCTaHOBJieHH51 U:HKJIOrpaMM H3MeHeH 5I T5IrH ,l(Y no 

LJ:HHaMHqecKHM peaKU:H5IM KOHCTPYKU:HH, 

- pa3pa6oTaHa MeTOLJ:HKa 3aLJ:aHH51 BHeiiiHell CHJibl Ha CHCTeMy MeXaHH"Y:eCKHX 

aHaJIOrOB LJ:JI51 BOCCTaHOBJieHH51 U:HKJIOrpaMM H3MeHeHH51 T5IrH ,I(Y, 
pa3pa6oTaH cnoco6 rronyqeHH51 cneKTpoB y.ll:apHoro Harpy)l(eHH51 e 

HH3KO"Y:aCTOTHOH cpHJibTpau:HeH LJ:II51 BbiLJ:eJieHH51 KBt HCTaTHqecKOH 

COCTaBJI5IIOIIJ;eH, 

- pa3pa6oTaH cnoco6 onpeLJ:eneHH51 yposHeli BH6pau:woHHor9 Harpy)l(eHH51, 

3KBHBaJieHTHOr O nepeXOLJ:HbiM npou:eccaM npH pe3KOM H3MeHeHHH 51rH ,l(Y, 
- nponeLJ:eHa anpo6aU:H51 npeLJ:JIO)I(eHHbiX TIOLJ:XOLJ:OB Ha npHMepe 51LJ:a o6pa3U:OB 

PKT. 

IIpaKTH"Y:ecKoe 3Ha"Y:eHHe pa6oTbi 3aKJIIOqaeTC51 B TOM, "Y:TO asTopoM 

npeLJ:JIO)I(eH aJibTepHaTHBHbiH TpaLJ:HU:HOHHbiM Bl:l6pOHCTibiTaHH M TIO,[(XOLJ: K 

OTpa60TKe LJ:HHaMH"Y:eCKOH npO"Y:HOCTH KOHCTPYKU:HH H3LJ:eJir H PKT Ha 

6biCTpOMeH51IOIIJ;HeC51 BHeillHHe B03LJ:eHCTBH51, KOTOpblll n03BOJI51e 6onee TO"Y:HO 

BOCnpOH3BeCTH Har py)KeHHe 06beKTa HCIIbiTaHHll KaK no ypOBH51 1 Harpy30K, TaK 

H ITO KOJIHqecTBY U:HKJIOB Harpy)l(eHH51. 

Pa3pa6oTaHHbiH aBTopoM TIOLJ:XOLJ: MO)I(HO peKoMeHLJ:OBaTb JI51 oTpa6oTKH 

,[(HHaMwqecKoii npo"Y:HOCTH KOHCTPYKU:HH PKT Ha 6biCTpoMeH5IIO wec51 BHernHHe 

~ I 
B03LJ:eHCTBH51. 

Pa6oTa npornna anpo6aU:HIO Ha 

KOH<l_}epeHU:H5IX. 

BCepOCCHHCKHX H M ~ )KLJ:yHapOLJ:HbiX 

OcHOBHbie pe3ynnTaTbi pa6oTI>I LJ:OCTaTO"tJHO nonHo oTpa)l(eHbi B 

rry6nHKaU:H5IX, B TOM "Y:Hcne B peKoMeHLJ:OBaHHbiX BAK. 

B Ka"Y:eCTBe 3aMe"Y:aHHH MO)I(HO OTMeTHTb CJie,[(yiOIIJ;ee: 

1. B pa6oTe CLJ:eJiaH aKU:eHT Ha 3KcnepwMeHTanbH if oTpa6oTKe 

KOHCTPYKU:HH paKeTHOH TeXHHKH Ha BHernHHe B03,[(eilcTBH51 np nepexo,[(HbiX 

LJ:HHaMH"Y:eCKHX npou:eccax. I1pw 3TOM Manoe BHHMaHHe yLJ:ene o pa3pa6oTKe 

peKOMeHLJ:aU:Hll H npeLJ:JIO)I(eHHll no y"Y:eTy xapaKTepa 3THX B03 eHCTBHll IIpH 

rrpoeKTHpOBaHHH HOBbiX H3LJ:eJIHll. 

2. HccneLJ:yeMI>Ie B pa6oTe npo6neMbi ,[(HHaMH"Y:eCKOH npo HOCTH, B p5ILJ:e 

CJiyqaeB, B03MO)I(HO, MoryT 6biTb ycTpaHeHbi, eCJIH 3aMeHHTb LJ:HCKpeTHyiO, 

CTyneH"Y:aTyiO pa6oTy KnanaHOB B nHTaiOIIJ;HX MarHCTpaJI51X ,llY, Ha 6orree 

nnaBHyiO. IIpHBeLJ:eHHbie B pa6oTe TIOLJ:XOLJ:bi H pe3ynnTaTbi MoryT 6niTb 

l1CTIOJib30BaHbl LJ:JI51 060CHOBaHH51 TaKOrO p erneHH51. 
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3. B pa6oTe npMBOJJ:HTCH napaMeTphi ,neMmlm:poBaHM5I, H 1 noJib30BaHHhie 

npH pacLJeTax Harpy)KeHMH CMJIOBOH KOHCTPYKU:MM M o6opy.nor aHM5I, OJJ:HaKO 

He.[(OCTaTOLJHO 060CHOBaH MX Bbi6op. 

BhiCKa3aHH1Ie 3aMel.JaHMH no ,n;MccepTa[(HH He CHH~aiOT o6IIJ;ero 

noJIO)KMTeJII>Horo BneLJaTJieHMH OT pa60T1I. Cl.!MTaeM, l.JTO JJ:MCcepTal(HOHHaH 

pa6oTa A.IO. EoH,D;apeHKO "CoBeprneHCTBOBaHHe MeTO,D;OB pacLJef Horo aHaJIH3a 

.D:HHaMHLJecKMX Harpy3oK Ha KOHCTPYKU:RH H cnoco6oB MX oTpa6rTKH c yLJeToM 

pe3yJibTaTOB HaTypHbiX HCnhiTaHHH" HBJIHeTCH 3aKOHLJeHHbiM HayLJHbiM 

HCCJie.[(OBaHHeM, OTBeqaeT Tpe6oBaHR5IM nrr. 9-14 «IlOJIO)KeHHH ol IIpHCY)KJJ:eHHH 

yqeHhiX cTerreHeii», yTBep)K,neHHoro rrocTaHoBJieHHeM ITpaBHTeJibf TBa P<l> .N2842 
OT 24.09.2013 (pe,D;. OT 01.10.2018), a ee aBTOp 3aCJIY)l(HBaeT IIJ:IHCBOeHHH eMy 
yqeHOH CTeiieHH KaH.[(H.[laTa TeXHHqeCKHX HayK no cnel(HaJibHOC~H 0 1.02.06. -
,I.(HHaMHKa, rrpOLJHOCTb MaiiiHH, rrpH60pOB H arrrrapaTypbi. 

0T3hiB o6cy)l(,neH H o,no6peH Ha 3ace.namm ceKl(HH .N!..3 ( oT,neJieHHH 

TerrJIOBH6porrpoLJHOCTH) HTC npe.nnpHHnur, rrpoTOKOJI .N2 70 OT 12.1 0.2020 ro,na. 

HaLJaJibHHK OT,D;eJieHH51 TerrJIOBH6porrpoqHoCTH 

AO "BilK "HIIO MarnHHOCTpoeHH51" 

f JiaBHhiH HayqHhiH coTpy,nHHK, K.T.H. 

AJieKcaH,np BHKTopoBHq Eo6poB 

TeJI. 495 302-35-41 

AO "BilK "HIIO MarnHHOCTpoeHH51" ..,~ 
~ !OpHii MHxall:JI BHq BaTpyxHH 

YqeHbiH ceKpeTapb HTC AO "BilK 

A.npec opraHH3al(HH: 

195 528-14-13, 

e-mail: sigma@ pk.npomash.ru 

J1eoHH.D: Cepr eBHLJ ToLJHJIOB 

495 300-93-13 

AKU:HOHepHoe o6r.u;ecTBO «BoeHHo-rrpoMbiWJieHHa51 KoprropaU:H51 « 

IIpOH3BOJJ:CTBeHHOe 06be,D;HHeHHe MalliHHOCTpOeHM5I», 

143966, MocKoBcKa51 o6JiaCTh, r. PeyToB, yJI. farapHHa, ));. 33. 

KoHTaKTHbiH TeJie<l>oH: +7 ( 495) 528-74-50. 

3 JieKTpOHHa51 rroqTa: vpk@vpk.npomash.ru. 

4 


