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OT3hiB 

oqm:u.HanhHoro orniOHeHTa Ha ,n:HccepTaiJ.HOHHYIO pa6oTy EOH,nAPEHKO A .IO. 

«CoseprneHCTBOBaHHe MeTO.[t:OB pacLJeTHOrO aHanH3a .[t:HHaMHl.JeCKHX Harpy30K Ha 

KOHCTpyKIJ;I1II II CTIOC060B IIX 0Tpa60TKII C yqeTOM pe3yJibTaTOB HaTypHbiX 

HCTibiTaHHih>, n pe,n:cTaBneHHYIO Ha COHCKaHHe yqeHOH CTeiieHH KaH,IJ,II,IJ,aTa 

TeXHIIl.JeCKIIX HayK TIO CTiel(IIanbHOCTII: 01.02.06- .niiHaMIIKa, npOl!HOCTb MaiiiiiH, 

rrp116opos H arrnapaTypbi 

06ecnel!eHIIe npOl!HOCTII paKeTHO-KOCMIIl.JeCKOM TeXHIIKII, 

IIO,IJ,BepraiOW:IIXC.Sl B npou:ecce 3KCnnyaTaQHI1 cyrn:ecTBeHHbiM ,IJ,HHaMHl.JeCKHM 

Harpy3KaM, B COl.JeTaHIIII C BbiCOKIIMII Tpe6osaHII.SlMI1 K IIX BeCOBOMY COBepiiieHCTBY 

.SJ:Bn.SJ:eTC.Sl o,n:Hoi1 113 aKTyanhHbiX 3a,n:aq, Tpe6yiOrn:ei1 npose,n:eHH.Sl 6onhrnoro o6oeMa 

TeopeTIIl.JeCKIIX II npiiKna,IJ,HbiX IICCne,L~OBaHMM. ,nn.Sl TIO,IJ,TBep)l(,Il,eHH.Sl CTOMKOCTH 

KOHCTPYKU:IIII K ,IJ,IIHaMIIl.JeCKIIM Harpy3KaM npoBO,IJ,.SJ:TC.Sl na6opaTopHbie 

BH6paiJ.HOHHbie 11CIIbiTaHH51. llp11 3TOM Kal.JeCTBO H .[t:OCTOBepHOCTb pe3ynhTaTOB 

MO)l(HO TIOBbiCMTb, YTOl.JHMB ,IJ,MHaMI1l.JeCKMe Harpy3KM, ,n:eHCTBYIOW:Me Ha M3,IJ,enMe 

(pe)l(HMbi HCIIbiTaHMH), a TaK)l(e rrpH6nH3MB ycnOBM51 HCIIbiTaHHH K xapaKTepy 

,IJ,eMCTBM.Sl 3KCnnyaTai.J,I10HHbiX Harpy30K. 

TeMoH: ,IJ,IIccepTaU:IIOHHOM pa6oTbi EoH,IJ,apeHKO A.IO. .SlBJI.SleTC.Sl 

COBepiiieHCTBOBaHHe CTIOC060B IIOCTpOeHM51 pacLJeTHbiX MaTeMaTWieCKHX MO,IJ,enei1 H 

MeTO,IJ,OB onpe,n:eneHM.Sl rrapaMeTpOB BHeiiiHI1X B03.[t:eMCTBMM rrpM rrepeXO,IJ,HbiX 

npou:eccax, B03HHKaiOW:HX B pe3ynbTaTe pe3KOM CMeHbi BHeiiiHI1X B03.[t:eMCTBMH, 

nepexo.n:a OT O,IJ,HMX ycnosMH: Harpy)l(eHM.Sl K .n:pyrMM. B pa6oTe noKa3aH 

aJibTepHaTIIBHbiM Bap iiaHT MCTibiTaHMM Ha TIO)J,06Hble B03)J,eHCTBII.Sl ,IJ,ml MaCCIIBHbiX 

KOHCTPYKIJ.MM, a TaK)l(e npe,n:no)l(eH 11 ycnewHo np11MeHeH KOM6HHHposaHHbiM 

IIO)J,XO.[t: K liO)J,TBep)l(,Il,eHIIIO )J,IIHaMMl.JeCKOM npOl!HOCTM. 

TaKMM o6pa30M, TeMa )J,IICcepTaU:HOHHOM pa6oTbi COHCKaTen.Sl nOH,IJ,apeHKO 

AH,n:pe.51 IOpbeBIILJa .SJ:BJI.SJ:eTc.Sl aKTYaJibHOM, IIMeeT npiiKna,n:Hoe 3HaLJeHIIe 11 

COOTBeTCTByeT CTiel(IIaJibHOCTII 01.02.06 - .niiHaMIIKa, npOl!HOCTb MaiiiiiH, npM6opoB 

11 arrnapaTypbi. 

Peu.eH3MpyeMa.51 .[t:MCCepTaiJ.II.Sl COCTOIIT 113 BBe,IJ,eHH51, LJeTbipex rJiaB, 

DTAen AOKyM eHTal\ V1 0HHoro 
o6ecneYeHV1 fl MAit1 
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3aKniOLieHMH, CnMCKa 0603HaLieHMH M COKpa~eHMH M CnMCKa JIMTepaTypbi H3 93 

HaMMeHoBaHMH. Pa6oTa co,n:ep)KJIT 158 cTpaHJIU., 108 MmnocTpau,JIH M 8 Ta6nMu,. 

Bo BBe,lJ.euuu o6ocHoBaHa aKTyanhHOCTh .lJ:HCcepTaiJ,HOHHOH pa6oThi, 

CcPOPMYJIIIpOBaHbl U,eJIII II 3a,n:aqlf MCCJie,IJ:OBaHII.SI, o60CHOBaHa npaKTifqecKa.SI 

3HaLIMMOCTb I10JIYL!eHHbiX aBTOpOM pe3yJioTaTOB, nepeLIMCJieHbi pe3ynoTaTbi, 

HMelO~Me cy~eCTBeHHYIO Hay4HYIO HOBM3Hy, 113JIO)KeHbl MeTO,IJ:bl MCCJie,IJ:OBaHM51 l1 

nOJIO)KeHJI51, BbiHOCHMbTe aBTOpOM Ha 3a~JITy, npJIBe)J;eHhl CBe,n:eHII51 06 anpo6aiJ,JIJI 

pe3yJioTaTOB pa60Tbi. 

B nepsoii r Jiase npMBe,n:eHo oniicaHIIe npo6neM, CBH3aHHhiX c aHanM30M 

,n:JIHaMJILiecKJIX 6hlcTpoMeH»IO~MXc» B03,n:eJ:icTBJIH Ha KOHCTPYKU:IIIO paKeT

HOCHTenell., B TOM LIJICJie np11 pa3JIHLIHOrO po,n:a HeUiiTaTHbiX CMTyaiJ,M51X. Pa3pa6oTaH 

fJ:BYX3TanHhiH no,n:xo,n: K perneHMIO 3a,IJ:aLIM onpe,n:eJieHM51 BpeMeHHOH 3aBMCMMOCTM 

BHenmero B03)J;eHCTBM51 Ha KOHCTpyKl(MlO no )J;aHHbiM 0 ee peaKl(MM. Ha MO,IJ:eJibHhiX 

npMMepax npoBe,n:eHO MCCJie,IJ:OBaHMe rpaHMU: npMMeHMMOCTM npe,n:JIO)KeHHOrO 

no,IJ:XO,IJ:a B 3aBMCJIMOCTJI OT BeJIMLIMHbi norpeii1HOCTeH B MCXO,IJ:HbiX ,IJ:aHHhiX M 

MCnOJih3yeMbiX MaTeMaTMLieCKHX MO)J;eJI51X. f10Ka3aHO, LITO rrpM onm6KaX B 

HaCTpo.H:Ke CMCTeM II3MepeHMH Ha PH M3-3a HeBepHoro cooTHorneHMH nonocoi 

onpoca ,IJ:aTLIMKOB Jf onpOCHOCTM CJICTeMhl Jf3MepeHMH B03MO)KH0 noJiyLieHMe 

Hecp113MLIHbiX ,n:aHHbiX no ycKopeHMHM. 

ITocKOJinKY npe,n:naraeMa.51 MeTO,IJ:MKa peKOHC'I:PYKU:MM U,MKJiorpaMM BHeillHJIX 

B03)J;eHCTBMH npe)J;nOJiaraeT MCnOJib30BaHM.e MeTO,IJ:a KOHeLIHbiX 3JieMeHTOB )J;JI51 

MaTeMaTM.qecKoro MO.IJ:eJIJipOBaHMH noBe,n:eHJI.51 KOHCTpyKIJ,IIH, BO BTOpOH rJiaBe 

CQ)()pMynMpOBaHbl OCHOBHbie rrp11Hll,Mllbl C03,IJ:aHJI.51 ,n:eTaJIM3HpOBaHHbiX MO,IJ:eJieH ,IJ:JI.51 

pacLieTa Harpy)KeHJI.51 KOHCTPYKU:MH H HaBecHoro o6opy,n:oBaHH.51 OTCeKOB paKeT

HOCMTenell.. f10Ka3aHhl HeKOTOpbie OC06eHHOCTM MO)J;eJIHpOBaHM51 ,IJ:MHaMMLieCKOrO 

Harpy)KeHH51 KOHCTpyKIJ,HH. Ha npHMepe TOITJIHBHOrO 6aKa C npHCOe)J;J:IHeHHbiM K 

,IJ:HM~Y ,IJ:BIIraTeJieM pa3pa6oTaHa M npOBepeHa MeTO,IJ:MKa nocTpOeHHH ynpolU,eHHbiX 

6aJIOLIHhiX C ,IJ:MCKpeTHbiMM BKJIIOLieHH.51MM MO,IJ:eJieH, 3KBMBaJieHTHbiX no MaCCOBO-

JIHepll,MOHHbiM, ,IJ:MHaMHLieCKMM xapaKTepHCTMKaM, a TaK)Ke no BHeillHMM 

B03,n:eJ:icTBH.51M. CcpopMynHpoBaHoi KpHTepHJI, npM BbiiTOJIHeHMJI KoTopoiX BHernHMe 

B03)J;eHCTBJI51 Ha CJICTeMy, MO.IJ:eJIM.pyeMyiO MeXaHMqeCKMMM aHaJIOraMM, 6y,n:yT 

3KBHBaneHTHbi B03,n:e:ikTBHIO Ha peanbHYIO KOHCTPYKU:MIO. 
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B TpeTheii r nase paccMoTpeHbi HeKOTOpbie acneKTbi npoBe,n:emui 

na6opaTopHbiX HCIIbiTamrtf KOHCTPYKIJ,HM Ha Bo3,n:eiicTBHH, B03HHKaJO.ru;He npn 

rrepexo,n:HhiX rrpou:eccax. Cq)OpMyrrMpoBaH YHMBepcarrhHhiH rro,n:xo,n: K orrpe,n:errenmo 

y,n:apHhlX CITeKTpOB M ypOBHeM 3KBMBaJieHTHOM rapMOHJillieCKOH B116paQ1111, 

3KBHBaJieTHbiX B03,[(eHCTBJiiJO IIpH IIpOH3BOJibHOM nepeXO,[(HOM .lJ:liHaMMlieCKOM 

rrpou,ecce. BMecTe c TeM IIOKa3aHo, liTO H3-3a cymecTBeHHhiX pa3JTJillii1H B 

KOJIHlieCTBe IJ,HKJIOB Harpy)l(eHHH, IIpH BH6pOHCIIbiTaHMHX B03MO)I(H0 IIOJiyqeHHe 

CyiiJ,eCTBeHHO 6orree BbiCOKHX ypOBHeH Harpy)l(eHHH Ha HaBeCHOM o6opy,[(OBaHHI·L, 

liTO MO)I(eT 6biTb He)l(eJTaTeJibHO ,[(JIH onpe,n:erreHHblX KJiaCCOB KOHCrpyKIJ,HM. 

flpe,[(JIO)I(eH aJihTepHaTHBHbiH BH6pOHCIIbiTaHUSIM IIO,[(XO,[( K OTpa60TKe 

Kpyrrnora6apHTHhix KOHCTPYKU:HH Ha rrepexo,n:Hhie .[(MHaMHlieCKHe rrpou:eccbi c 

11CIIOJib30BaHHeM 3KCIIepMMeHTaJibHOM 6a3bl OTpaCJill. 

B qeTsepToii rJiase Ha npHMepe npH6opHoro oTceKa BbiCOTHoii cTyneHH 

paKeTbi-HOCHTeJIH Ha OCHOBe IIOJiylieHHbiX pe3yJibTaTOB c<jlopMyrrMpOBaH IIO,[(XO,[( K 

pacqeTH0-3KCIIepHMeHTaJibHOMY IIO.IJ:TBep)l(,[(eHMJO .[(HHaMYJqecKOll rrpoqHOCTH 

KoHcTpyKu,nii, ,[(JUI KoTopbiX B npou,ecce Ha3eMnoii 3KcnnyaTaiJ,HH HJIH rreTHhiX 

HCIIbiTaHMll (B pe3yJihTaTe IIITaTHhiX HJIM HelllTaTHbiX CMTyaiJ,Hll) 6biJII1 BbiHBJieHbi 

B03,n:eiicTBHH, He yqTeHHhie npH Ha3eMHOii oTpa6oTKe. Ha ocHoBe aHamna 

TerreMeTpMliecKoii MH<jlopMaiJ,MM no 6orrhrnoMy qncny nycKOB anpo6npoBaH 

npe,[(JIO)I(eHHblll B rrepBOll rnaBe IIO,[(XO,[( K peKOHCTpyKIJ,HM BHelllHHX CHJIOBbiX 

B03,[(eifcTBHif. B pe3ynhTaTe rronyqeHhi pe3yJihTaThi, no3BOJIMBrnMe pacqeTHhiM 

nyTeM o6ocHoBaTh .n;ocTaTOl:lHYJO npoqHOCTb CHJIOBOii KOHCTPYKUMH OTCeKa M y3JIOB 

KpenrreHHH HaBeCHOrO o6opy,[(OBaHMH 6e3 ,[(OIIOJIHHTeJibHbiX npoqHOCTHbiX 

HCIIbiTaHMll. 

B 3aKJIIOqenHH rrpHBe,[(eHbi pe3ynbTaTbT, cocTaBJIHJOIIJ,He ocHoBy rrpoBe,[(eHHoro 

HCCJie,[(OBaHHH 11 H.MeEOIIJ;He HayqHyJO HOBH3Hy, a TaK)I(e npaKTHl:leCKyJO 3Hal:lHMOCTb. 

HayqHaH HOBM3Ha pa6oThi 3aKJIJOqaeTC51 B pa3pa6oTKe MeTo,n;a perneHMH 

o6paTHOH 3a,n;aqH OTbiCKaHHH IJ,HKJTOrpaMMbl BHeillHero CHJTOBOrO B03,[(ellCTBHH Ha 

KOHCTpyKIJ,HJO rro ,n:aHHhiM o ee peaKIJ,MM Ha KopoTKOM oTpe3Ke BpeMeHM. B pa6oTe 

rrpe,[(JIO)I(eHa MeTO,[(HKa rrocTpoeHHH MexaHnqecKHX aHanoroB KOHCTpyKu,Mif, 

o6ecrreqH.BaJOIIJ,aH 3KBHBaJTeHTHOCTb ITO ypOBHHM BHelllHHX B03.IJ:ellCTBHll, MaCCOBO-

MHepU:HOHHbiM H .IJ:HHaMHqecKH.M xapar<TepHCTHKaM, .IJ:JIH IIOBbi illeHHH Kal:leCTBa 
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pacl.JeTOB no ynpOI..U;eHHbiM MaTeMaUil.JeCKHM MO)l,eJUIM. 

B npou;ecce BbiiiOJIHeHM.H Mccne,n:oBaHMH BbiiiOJIHeH 6oJihiiiOH o6oeM pa6oT no 

aHaJIJBY TeneMeTpHl!ecKoii HHcpopMau;~ni no nepexo)l,HhiM npou;eccaM npH nycKax 

paKeT-HOCMTene:H:, no3BOJIHBIIIHH npoBeCTH yTOlfHeHMe QHKnorpaMMhl cna.na nlTH 

BhiCOTHoro )l,BMraTemr. Pa3pa6oTaH MeTo)l, nocTpoemur cneKTpa y.n,apHoro 

Harpy)l(eHM5I OT n pOH3BOJibHbiX )J,HHaMHlfeCKHX npou:ecCOB, o6ecneLJ:MBaiOIII.MH 

KoppeKTHbiH YLJ:eT )J,HHaMHlfeCKOH COCTaBmiiOIII.eH B Harpy3KaX. ITo pe3yJihTaTaM 

MCCJie)l,OBaHHH nOKa3aHa B03MO)I(HOCTb )l,OnOJIHHTeJibHOrO 060CHOBaHM5I npOLIHOCTH 

BbiCOTHOH cTyneHH PH Ha )l,MHaMMqecKMe B03)l,eiicTBM5I, Bbi5IBJieHHbie npH ycTaHOBKe 

ynylfiiieHHbiX CHCTeM perHCTpaU:MH TeJieMeTpMLJ:eCKOH HHcpopMaU:MM. 

Pe3yJihTaThi, nonyqeHHhie npH BbiiiOJIHeHHH )l,MccepTaU:MOHHOH pa6oThi, 

OCHOBaHbi Ha cpyH)J,aMeHTaJibHbiX pa6oTaX B 06JiaCTH MeXaHMKM .n,ecpopMHpOBaHHOrO 

TeJia M TeOpHH y n pyroCTH, a TaK)I(e TeOpHH )J,HcpcpepeHU:HaJibHbiX ypaBHeHMH. 

,Il;HHaMMqecKMe CBOHCTBa pa3pa6oTaHHbiX MaTeMaTMqecKMX MO)l,eJieii KOHCTPYKU:HH 

npoBep5IJIHCb Ha OCHOBe )l,aHHbiX Ha3eMHbiX M JieTHbiX HCnbiTaHMH. MeTO)J, perneHH5I 

o6paTHOii 3a.n,alfH 6hm rrpoBepeH nyTeM perneHH5I cepHH MO)l,eJibHbiX 3a.naq M 

anpo6HpOBaH C HCnOJib30BaHHeM )l,aHHbiX no OCeBbiM ycKopeHM5IM, nonylfeHHbiM ITO 

)l,aHHbiM TeJieMeTpHqeCKMX H3MepeHHH IIpH BbiKJIJOqeHMH )l,BMraTeJl5I Bbi COTHOH 

CTyneHH paKeTbi-HOCHTeJI5I. 

ITo TeMe .nnccepTaU:HH o ny6nHKOBaHo 16 pa6oT, B TOM lfHcne 9 HaylfHhiX pa6oT 

B M3)J,aHH5IX, BXO)l,5Illl.MX B nepeqeHb Be)l,ylll.HX peu:eH3HpyeMbiX HaYLJ:Hbi X )l(ypHaJIOB, 

peKoMeH)J,OBaHHhiX BAK P<D. 

B pa6oTe MO)I(HO OTMeTMTb HeCKOJibKO He.nocTaTKOB: 

C ylfeTOM )l,OCTaTOlfHO CJIO)KHbiX MaHHnyJI5IU:MH no o60CHOBaHHIO 

)J,HHaMHlfeCKOH npOlfHOCTH npH60pHoro OTCeKa (no cyiii.eCTBY - n o O)J,HOM)' 

)J,aTqHKy), aBTOpOM He .n,enaeTC5I aKU:eHT Ha He06XO)J,HMOCTH yBeJIHl.JeHH5I 06oeMOB 

TeJieMeTpHl!eCKOH HHcpOpMaU:HH )l,JI5I nonylfeHH5I npe)l,CTaBHTeJibHbiX )l,aHHblX n o 

BHeliiHHM B03)l,eHCTBM5IM; 

-113 )l,MCCepTaU:HM He ,LJ;O KOHU:a 5ICHO, KaK COBMeCTHTb BH6pOHCnbiTaHM5I 

CHJIOBoii KOHCTPYKU:HH 11 HaBecHoro o6opy.noBaHH5I, oco6eHHO c YLJ:eToM pa3JIHlfHH B 

)J,HCCHnaTHBHbiX cBoiicTBax o6opy.noBaHH5I; 

- Ha pHCYHKaX 1.3, 1.12 CJIO)I(HO qJ1TaiOTC.H no.n,nHCM no,n: OC.HMH; 
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- Ha p11CYHKaX 1.5, 1.6 )l,JUI OIJ,eHKI1 Kaqe CTBa peKOHCTpyKIJ,I111 IJ,enecoo6pa3HO 

C)l,eJiaTb cpaBHeHI1e 11CXO)l,HOH 11 peKOHCTpy11pOBaHHOH 1..1,11KJIOrpaMM JII160 pa3H eC5J[ 

11X ITO OCI1 BpeMeHI1, JII160 Hap 11COBaB rpaqmK pa3HOCTI1 )l,BYX 1..1,11KJIOrpaMM; 

- Ha p11CYHKaX 3 .12, 3.13 ITJIOXO BI1.[(Ha 6anoqHasJ: MO.[(eJib CTyrreHH. 

0TMeqeHHbie He.[(OCTaTKI1 He CHI1:>KaiOT o 6 m;ero ITOJI0)1(11TeJibHOfO BIJeqaTJieHI151 

oT rrpo.n:enaHHOH aBTopoM pa6 oThi. ):(MccepTa iJ,H.SI EoH.n:apeHKO A .IO. BhiiiOnHeHa Ha 

Bbi COKOM HayqHo-TeXHI1qecKOM ypoBHe H .SIBJI.SieTC.SI 3aKOHqeHHOH HayqHo

KBaJIH<i:>HKaiJ,HOHHOH pa60TOH. 

IIonyqeHHbie pe3ynhTaTbi cooTBeTCTBYIOT ypoBHIO KaH)~H.[(aTCKOH .n:HccepTaiJ,HH 

ITO CITeiJ,11aJibHOCTI1 01.02.06 - ,[(11HaMI1Ka, ITpoqHOCTb Maiiii1H, ITp1160pOB 11 

a iTITapaTyphi. 

ABTOpe<l:>epaT B IIOJIHOM o6'heMe OTpa)l(aeT CO.[(ep)l(aHI1e .[(11CCepTaiJ,I111. 

ITo Hayq HoMy ypoBHIO, rronyq eHHhiM pe3ynhTaTaM, co.n:ep)l(aHHIO 11 

o<PopMneHHIO .[(HCCepTaiJ,HOHH a.SI pa6oTa « COBepiiieHCTBOBaHne MeTO.[(OB p acqeTHOr O 

aHanl13a .JJ:I1HaMI1qecKI1X Harp y 3oK Ha KOHCTPYKIJ,I111 w ciToco6oB 11x o Tpa6oTKI1 c 

yqeTOM pe3yJihTaTOB HaTypHbiX 11CIIhiTaHHH» Y.JJ:OBJieTBOp.SieT Tpe6oBaHM.SIM 

«IlOJIO)I(eHH.SI 0 ITp11Cy)l()l,eHI111 y qeHbiX CTeiTeHeH», YTBep)l(.[(eHHOfO ITOCTaHOBJieHHeM 

IIpaBHTenhCTBa P<I> NQ 842 o T 24.09.2013 r. (pe.n:. OT 01.10.2018 r.). ABTop pa6oThi 

EoH.n:apeHKO AH.n:peM: IOpbeBI1q 3acny )I(I1BaeT ITp11cy)l()l,eHI1.SI yqeHoM: cTeiTeHH 

KaH)l,l1.[(aTa TeXHI1qeCKI1X HayK ITO CITeiJ,11aJihHOCTI1 01.02.06 -- ,[(11HaMI1Ka, ITpoqHOCTb 

Man um, ITp116opoB 11 aiTITapaTy phi. 

O<I>HIJ;I1AJibHhll1 OIIIIOHEHT 

AKu;HoHepHoe 

e-mail: vniiem@vniiem.ru 
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