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,II;ttccepTaQM51 nJIMHOBa A.O. IIOCB51I:o;eHa TeopeTM"lleCKOH pa3pa6oTKe HOBbIX 

aHTpOIIOM,IJ;HbIX ycTpOHCTB co 3BeHb51MM rrepeMeHHOH ,IJ;JIMHbI. 

AKryaJihHOCTh TeMhl. ,II;MHaMMKa orropHO-,IJ;BMraTeJibHOro arrrrapaTa 

"lleJIOBeKa o6oI"lJHO MO,IJ;eJIHpyeTC51 CMCTeMaMM )l(eCTKMX 3BeHheB, OIIMCbIBaeMbIMM 

CMCTeMaMM o6bIKHOBeHHbIX ,r:i;mpcpepeHQMaJibHbIX ypaBHeHMH 6oJibIIIOH 

pa3MepHOCTM. 

B ,IJ;MccepTaQMM paccMaTpHBaIOTC51 aHTpOIIOMOpq_)Hbie CMCTeMbI co 3BeHb51MM 

rrepeMeHHOM ,IJ;JIMHbI. 3To II03BOJI51eT a,r:i;eKBaTHOro MO,IJ;eJIHpoBaTb 

aHTpOIIOMOp<pHyIO XO,IJ;o6y CMCTeMaMM C MMHMMaJibHOM "9:MCJIBOM 3BeHbeB. 

TipoBe,r:i;eHHbie MCCJie,IJ;OBaHM51 II03BOJI51IOT pa3pa6aTbIBaTb HOBbie MexaHM"l!eCKHe 

MO,IJ;eJIH 3K30CKeJieTOB M aHTpOIIOMOpq_)HbIX po60TOB C YJIY"l!IIIeHHbIMM 

xapaKTepHCTMKaMM IIJiaBHOCTM ,IJ;BM)l(eHM51. 

CTpyKrypa H co.ri:ep~aHHe pa60Thl. ,II;ttccepTaQH51 COCTOMT M3 BBe,r:i;eHM51, 

"lleTbipex rnaB, 3aKJIIO"CJeHIDI, CIIMCKa JIMTepaTypoI M3 195 HaMMeHOBaHMH M 

rrpHJIO)l(eHM51. 

Bo BBe,L:t;eHHH Cq_)OPMYJIHpOBaHbI aKTYaJibHOCTb TeMbI HCCJie,IJ;OBaHH51, :o;eJib M 

3a,IJ;a"CJM pa60TbI, MeTO,IJ;bI MCCJie,IJ;OBaHM51, HOBM3Ha M rrpaKTM"CJeCKa51 :o;eHHOCTb 

pe3yJioTaTOB, IIOJIO)l(eHH51, BbIHOCMMbie Ha 3aIQMTY, o6ocHOBaHa ,IJ;OCTOBepHOCTb 

pe3yJioTaTOB, MHq_)OpMaQM51 0 rry6JIMKaQMM pe3yJioTaTOB M MX arrpo6a:o;MM. 

B nepBoii r JiaBe rrpHBe,r:i;eH o63op M . ,IJ;HHaMMKa pocTa KOJIH"lleCTBa 

rry6JIMKa:o;Mii no TeMe ,IJ;HCCepTaQMM B IIOCJie,IJ;HMe rO,IJ;bI. O6cy)l(,r:i;aIOTC51 o6JiaCTH 

rrpHMeHeHM51 MO,IJ;eJieii aHTpOIIOM,IJ;HbIX ycTpOHCTB M Tpy,r:i;HOCTM MX nmpoKoro 

BHe,r:i;peHMIO. OrrttcaHbI MMeIOIQMeC51 B HaCT051IQee BpeM51 MO,IJ;em-1 MarHMTHO

peonorM"CJeCKHX cpe,r:i; . TipHBe,r:i;eHbI o:o;eHKM rrorpeIIIHOCTM MO,IJ;eJIHpOBamrn. 

Bo BTOpoii r JiaBe pa3pa6oTaHbI IIJIOCKMe tt rrpocTpaHCTBeHHbie MO,IJ;eJIM 

aHTpOIIOM,IJ;HbIX MexaHH3MOB C II51TbIO a6coJIIOTHO TBep,r:i;oIMH 3BeHb51MM. IIoKa3aHO 

,IJ;OCTaTO"l!HO CMJibHOe BJIM51HMe 3JieKTporrpHBO,IJ;OB Ha ,IJ;MHaMMKY CMCTeMbI. 

B TpeTheii r JiaBe paCCMOTpeHbI IIJIOCKMe M rrpocTpaHCTBeHHbie MO,IJ;eJIH 

aHTpOIIOH,IJ;<;m C II51TbIO 3BeHb51MM, H3MeH51IOI:o;HMM ,IJ;JIHHy. ,I1;JI51 M3MeHeHH51 ,IJ;JIHH 
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3BeHI,eB rrpe,n:rraraIOTC5l 3JieKTpOMexaHHqecKHe ycTpOHCTBa B BH,n:e peeqHoH HJIH 

BHHTOBOH rrepe,n:aq. I1oKa3aH 3HaqHTeJibHbIH pacxo,n: 3HeprHH Ha yrrpaBJieHHe 

,il;JIHHaMH 3BeHbeB. 

qeTBCpTaH r JI a Ba IIOCB5IIIJ;eHa BOIIpocaM H3MeHeHH5I ,il;JIHHbI 3BeHbeB C 

IIOMOIIJ;bIO ycTpOHCTBa, COCT05Irn;ero H3 llITOKa C rropllIHeM, rrepeMern;aIOIIJ;HMC5I B 

U:HJIHH,n:pe, 3aIIOJIHeHHOM MarHHTHO-peorror11qecKOH )KH,il;KOCTbIO. I1pe,n:JIO)KeHbI 

,n:Be MO)];eJIH 3BeHbeB: rrptt6JIH)KeHHa5I H yToqHeHHa5I. B rrptt6JIH)KeHHOH MO)];eJIH He 

yqHTbIBaeTC5I TOJIIIJ;HHa U:HJIHH,n:pa. I1poBe,n:eHO q11crreHHOe MO,n:errttpoBaHHe 

,Il;HHaMHKH O,il;HOI'O 3BeHa H rrpocTpaHCTBeHHOI'O MexaHH3Ma B u:erroM. B 

yToqHeHHOH MO)];eJIH yqTeHa TOJIIIJ;HHa OCHOBHbIX 3JieMeHTOB, BbIIIHCaHbI TeH30pbI 

HHepu:1111 H rrpoBe,n:eHO q11crreHHOe MO,n:errttpoBaHHe ,il;HHaMHKH 3BeHa. 

B 3aKJIIOqeuHH KpaTKO rrepeq11crreHbI pe3yJihTaTbI ,il;HCcepTaU:HH. 

,II;ocTOBepuocTb, H HOBH3Ha pe3yJibTaTOB OCHOBaHa Ha rrpHMeHeHHH 

H3BeCTHbIX MeTO,il;OB TeopeTHqecKOH MexaHHKH H ,n:mpcpepeHU:HaJibHbIX 

ypaBHeHHH. Pe3yJibTaTbI HCCJie,n:oBaHHH orry6JIHKOBaHbI B peu:eH3HpyeMbIX 

)KypHarrax (38 pa6oT, 1 H3 KOTOpbIX BXO,Il;HT B q11cJIO CTaTeH poCCHHCKHX 

)KYPHaJIOB rrepeqH5I BAK, 16 HH,n:eKcttpyIOTC5I B OCHOBHbIX Me)K,n:yHapo,n:HhIX 6a3ax 

U:HTHpOBaHH5I) H ,il;OJIO)KeHbI Ha KOHcpepeHU:H5IX. Ha rrpe,n:JIO)KeHHbie B ,n:ttccepTaU:HH 

MO)];eJIH rronyqeHbI 2 rraTeHTa H 3aperHCTpHpOBaHO 5 rrporpaMM ,il;JI5I 3BM. 

HoBH3Ha rronyqeHHbIX pe3yJibTaTOB COCTOHT B cne,n:yIOrn;eM: 

1) pa3pa6oTaH MeTO,il; rrocrpoeHH5I MO,il;eJieH aHTpOIIOH,il;OB Ha OCHOBe 

MaTpm.:i: rrepexo,n:a Me)K,n:y JIOKaJibHbIMH CHCTeMaMH KOOp,il;HHaT; 

2) pa3pa6oTaHbI MO)];eJIH aHTpOIIOH,il;OB co 3BeHb5IMH rrepeMeHHOH ,il;JIHHbI, 

II03BOJI5IIOIIJ;He C03)J;aBaTb 6orree KOM<pOpTa6eJibHbie 3K30CKeJieTHbie ycTpOHCTBa; 

3) Ha OCHOBe rrporpaMMHOI'O yrrpaBJieHH5I ,il;BH)KeHHeM orrpe,n:erreHbI 

yrrpaBJI5IIOIIJ;He MOMeHTbI H CHJibI ,il;JI5I 3a,n:aHHOI'O ,il;BH)KeHH5I aHTporroH,n:a. 

3aMeqauHH 

1 AHTpOIIOH,Il;Hbie CHCTeMbI 5IBJIIOeTC51 qacTHbIM crryqaeM CHCTeM MHOI'HX 

Terr ( CM., HarrpttMep, Wittenburg J. Dynamics of Multibody Systems, 2008). B 

o63ope JIHTepaTypbI crre,n:oBaJIO 6bI yrroM5IttyTb pe3yJihTaTbI H3 3TOH o6rraCTH. 

2. Crre,n:OBaJIO 6bI rro,n:po6Hee OCBeTHTb JIHTepaTypy, Herrocpe,n:CTBeHHO 

OTHOC5Irn:yIOC5I K CHCTeMaM C H3MeH5IeMOH ,il;JIHHOH 3BeHbeB, H COIIOCTaBHTb 

pe3yJihTaTbI C pe3yJibTciTaMH ,n:HccepTaU:HH. 

3. ABTOp paccMaTpHBaeT rrporpaMMHbie ,il;BH)KeHH5I. 11HTepeCHO 6bIJIO 6bI 

rrpoBeCTH ou:eHKH 3HepreTHqecKHX 3aTpaT ,il;JI5I CTa6HJIH3aU:HH 3THX ,il;BH)KeHHH. 

4. Bo BBe,n:eHHH aBTOp IIHllleT: «HeKOTOpbie rry6JIHKaU:HH ocyrn;eCTBJieHbI B 

coaBTOpCTBe rrpH Herrocpe,n:CTBeHHOM yqacTHH aBTOpa». CrroBO «HeKOTOpbie» 

3,il;eCb He BIIOJIHe IIO,il;XO,il;HT. Bcero YKa3aHO 38 rry6JIHKaU:HH, a 6e3 coaBTOpCTBa 

HMeIOTC5I ,n:Be CTaTbH B HeHH,n:eKcttpyeMbIX )KypHarrax H O,il;HO CBH)J;eTeJibCTBO 

perHCTpau:1111 rrporpaMM. JI11qHbIH BKJia,n: aBTOpa B rry6rrttKaU:H5IX C coaBTopaMH 

crre,n:OBaJIO 6bI OI'OBOpHTb KOHKpeTHee. 

5. He y,n:aqHo BbI6paHa 3D-cpopMa rrpe,n:cTaBJieHH5I pe3yJihTaTOB Ha 

PttcyHKax (1.1, 1.2, 4.9, 4.15, 4.24). Eorree HH<pOpMaTHBHbIM 6bIJIO 6bI 2D-
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rrpe,n:cTaBJieHMe. 

6. HMeIOTC51 orreqaTKM. B caMOM Haqane .IJ:MCCepTaU:MM Ha CTpaHMU:e 4 B 

CTpOKe 9 <ppa:m «TaKMMM MexaHMqecKMMM CMCTeMaMH 51BJ15IeTC51 nmpOKMH M 

rrpaKTMqecKM Ba)KHbIX KJiacc HOBbIX MaIIIMH» co.n:ep)l(HT cpa3y ,n:Be 

HecornacoBaHHOCTM: «Ba)l(HbIX KJiacc» M «CMCTeMaMM 51BJI51eTC51 . . . KJiacc». 

HMeIOTC51 TaK)l(e orreqaTKM Ha CTpaHMU:e 9 B CTpoKe 8, Ha crpaHMU:e 17 B CTpoKe 8 
M ,n:pyr11e. 

OTMeqeHHbie He,n:ocTaTKM OTHOC51TC51 K OQ)OpMJieHMIO pe3yJibTaTOB M He 

CHM)l(aIOT o6ru;eii ITOJIO)l(MTeJihHOH ou;eHKM CaMMX pe3yJibTaTOB M pa60TbI B u;eJIOM. 

Co.n:ep)l(aHMe aBTOpe<pepaTa COOTBeTCTByeT OCHOBHhIM IlOJIO,KeHHeM 

.r.uccepTau;noHHoii pa6oThI. 

3aKJI lff'1 eH u e 

,n:11ccepTau;1151 EnMHOBa AneKcaH,n:pa OneroB11qa «YrrpaBJI51eMbie cMcTeMbI 

TBep,n:bIX TeJI C M3~eH51eMOH reoMeTpHeH B aHrpOITOM.IJ:HbIX ycTpOHCTBax» 

51BJI51eTC51 3aKOHqeHHOH HayqHO-KBaJIHQ)HKaU:MOHHOH pa6oTOH, B KOTOpoii 

co,n:ep)l(HTC51 HOBbIH rro.n:xo.n: K Mo,n:eJIHpOBaHMIO aHTpOITOM.IJ:OB 3BeHb51MM 

rrepeMeHHOH .IJ:JIMHbI, I103BOJ151IOI.ll;MH IlOBbICMTb KOMQ)OpTa6eJibHOCTb .IJ:BM)l(eHM51 

3K30CKeJieTOB. Pa6oTa COOTBeTCTByeT Tpe6oBaHM51M, rrpe,n:n51BJI51eMbIM K 

.IJ:MCCepTaU:M51M Ha COMCKaHMe yqeHOH CTerreHM KaH,n:M,n:aTa <pM3MKO-

MaTeMaTMqecKMX HayK, cornacHo rr. 2.2 p83,n:ena II IloJIO)l(eHM51 o rrp11cy)l(,n:eHMM 

yqeHbIX CTerreHeH B <pe.n:epaJibHOM rocy.n:apcTBeHHOM aBTOHOMHOM 

o6p83oBaTeJibHOM yqpe)l(,n:eHMM BbICIIIero o6p830BaHM51 «PocCMHCKMH 

yHMBepcHTeT .n:py)l(6hI Hapo,n:oB», YTBep)l(,n:eHHoro yqeHbIM coBeTOM PY.D:H 

rrpoTOKOJI M1 YC-1 OT 22.01.2024 r., a ee aBTop, EnMHOB AneKcaH,n:p OneroB11q, 

3aCJIY)l(MBaeT rrpHCY)l(.IJ:eHM51 yqeHOH CTerreHM KaH,n:M,n:aTa Q)H3MKO-MaTeMaTMqecKMX 

HayK no crreu;MaJibHOCTM 1.1.7. -TeopeT11qecKa51 MexaHMKa, .IJ:MHaMMKa MaIIIMH. 

O<pMU:MaJihHhIH orrrroHeHT cTapIIIHH HayqHhIH corpy,n:HMK, 

<l>e.n:epaJibHOro MCCJie,n:oBaTeJibCKOro u;eHrpa 

«HH<popMaTMKa M yrrpaBJieHMe» Pocc11iicKoii aKa,n:eMMM HayK 

.IJ:OKTOP Q)H3MKO-MaTeMaTMqecKMX HayK ( crreu;MaJibHOCTb O 1.02.01 -

TeopeT11qecKa51 MexaHMKa) ,n:ou;eHT 
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