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OT3LIB 

o<(luu.uaJibuoro onnouenTa ua .LJ.HccepTau.uro TapaKanoBa llaBJia BJia)J.HMHpOBHIJ:a 

"Pa3pa60TKa MeTO)J.HKH OIJ.eHKH BJIHHHHH BO.LJ.OpO.LJ.CO.LJ.ep~aiiJ.eH cpe)J.bl ua 

CKOpOCTb poc1ra Tpt~IIJ.HH npu CTaTHIJ:eCKOM H IJ.HKJIHIJ:eCKOM Harpy~eHHH 11 , 

lflpe)J.CTaBJieHHOH Ha COJIICKaHHe yiJ:eHOH CTeneHH KaH)J.H)J.aTa TeXHHIJ:eCKHX uayK DO 

cneu.uaJibHOCTH 01.02.04- "MexauuKa .LJ.e<(lopMupyeMoro TBep.LJ.oro TeJia" 

J13BeCTHO, ~TO 3KCIIJiyaTaQmi IIpOMbiiiiJieHHbiX 06neKTOB B YCJIOBH51:X 

B03,r:t;eHCTBlf}l arpeCCHBHT>IX cpe,r:t; IIpHBO.[(HT K CHH)I(eHHIO ,r:t;OJirOBe~HOCTlf H rrpe,r:t;eJia 

BbiHOCJIHBOCTH Ma'TepHana KOHCTPYKQHH. Bo.[(opo.[(Hoe oxpyrr~HBaHHe rrpHBO,r:t;HT K 

ycKopeHHOMY Hc~eprraHHIO pecypca KOHCTPYKQHM, qTo oco6eHHO xapaKTepHo B 

CJiy~a}IX pa3BHTlf}l rrpou;ecCOB HaKOIIJieHlf}l IIOBpe)l(,r:t;eHHM, JIOKa.Jilf30BaHHbiX B6JIH3lf 

pa3JIH~HbiX .n;ecpeKTOB CTPYKTYPhi MeTa.TIJia (HHopo,r:t;HbiX BKJIIO~eHHH, rrop, HerrpoBapoB, 

J>a3BHBaiOIIJ;HXC}I Tpern;HH If T .II.). 

Pa3pa60TKa MaTeMaTJfqeCKHX MO,r:t;eJiellf If MeTO.[(OB HCCJie,r:t;OBaHlf}l pOCTa Tpern;HH 

npw Ha.TIH~HH Bo.n;opo.n;co.n;ep)l(arn;efi cpe,r:t;bi H QHKJIH~ecKoro Harpy)l(eHH}I }IBJI}IeTc}l 

aKTyaJibHOH 3a,r:t;a~eH H rrpe,r:t;CTaBJI}IeT 3Ha~HTeJibHbiH TeopeTH~eCKHH H rrpaKTH~eCKHH 

HHTepec. 

,[(HccepTaQH5I COCTOHT lf3 BBe.[(eHH.si If ~eTbipex rJiaB, BbiBO.[(OB H CIIHCKa 

HCIIOJib30BaHHbiX HCTOqHlfKOB. Bo BBe,[(eHHlf OIIHCaHa aKTYa.TibHOCTb pa60Tbi, QeJib 

pa60Tbl, .[(OCTOBepHOCTb, HayqHa}l If rrpaKTH~eCKa}l 3Ha~HMOCTb pe3yJibTaTOB pa60Tbl, 

npHBe.[(eHbl CBe.[(eHlf}l 0 rry6mfKaQlf}IX H .[(OKJia,r:t;aX aBTOpa Ha pOCCHMCKHX H 

3apy6e)l(HbiX KOHcpepeHQlf}IX. 
. I; li.Ul f ' • EJI MAll 
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B nepBOH rJiaBe Ha OeHOBe eHeTeManBaiJ;I-UI H aHaJIH3a HaYLJHO-TeXHHqecKOH 

JIHTepaTypoi npHBe,D;eHhi 06II(He eBe,D;eH.IUI H3 TeOpHH KOpp03HOHHhiX npOI.IeeeoB 

MeTaJIJIMqeeKMX MaTepHaJIOB, paCCMOTpeHhi npHqMHhi M MeXaHM3Mhi BO,ll;OpO,ll;HOfO 

oxpyrrqMBaHM51 MeTaJIJIOB M crrnaBoB, MeTo,n:hi 3aii(MThi oT Koppo3HH. PaceMoTpeHo 

BJIM51HMe BO,ll;Opo,n:a Ha pa3JIMqH.bie MaTepHaJihi, C TOqKM 3p eHM51 pa3BMTM51 Tpeii(MH. 

flpHBe,D;eHhi 3KCnepHMeHTaJihHbie ,D;aHHhie, xapaKTepH3)'IOII(Me BJIM51HMe BO,ll;Opo,n:a H2l 

MexaHHqeeKHe xapaKTepHeTHKH KOHeTpyKI.IHOHHhiX cTaneH:. TaK/Ke paccMoTpeHa 

eTa,D;HHHOeTb pa3BHTIUI poeTa Tpeii(HH B yeJIOBH51X B03,D;eHeTBH51 f a3006pa3HOfO 

BO,ll;Opo,n:a, BJIH51H:He THIIa KpHeTaJIJIHqeeKOH perneTKM MeTaJIJia Ha paeTBOpHMOCT!J, 

BO,ll;Opo,n:a. 

B pe3yJioTaTe npoBe,D;eHHOfO o63opa, aBTOpOM 

COOTBeTCTB)'IOII(He BhiBO,ll;hi TIO fJiaBe H TIOeTaBJieHhi I.IeJIH HeCJie,D;OBaHH51 H 3a,n:aqH, 

KOTOpoi e He06XO,ll;HMO pelliMTh npH BhlllOJIHeHHH ,D;HecepTai.IMOHHOH pa60Thi. 

Bo BTopoii :rJiase npHBe,n:eHo no,n:po6Hoe onMcaHHe Mo,n:eJIM pacnpocTpaHeHM51 

MarMcTpanoHhiX Tpeii(HH B 3JieMeHTax KOHCTPYKI.IHH, Haxo,n:HII(MXC.H n o,n: BJIM.HHHeM 

BO,ll;Opo,n:eo,n:ep:)l<aii(eH cpe,D;hl npH eTaTMqeeKOM Harpy:IKeHMM. ,il.aHbi CBe,D;eHM51 0 

,ll;OTiyii(eHH51X, HellOJih30BaHHhiX npH TIOeTpOeHMH MO,D;eJIM. 

ABTopoM npHHHMaeTC51, qTo poeT Tpeii(HHhi npoHexo,n:MT ,n:MeKpeTHo, Kor,n:a 

BeTpeqHa51 MHKpOTpeii(HHa eoe,D;HH51eTe51 C MarHeTpaJibHOH Tpeii(MHOH. flpH 3TOM 

paeeMaTpHBaeTe51 H HHKy6ai.IHOHHa51 eTa,D;H51 npOI.Ieeea, Ha KOTOpOH B 30He 

npe,n:pa3pyrneHH51 HaKallJIHBaeTe51 He06XO.l(HMOe ,ll;JI51 llO,D;paeTaHH51 Tpeii(HHhi 

KOJIHqeeTBO Bo.n;opo,n:a. Pa3Mep o6naeTM npe.n;pa3pyrneHM51 oxBaThiBaeT Bee 6onornyiO 

o6JiaCTh C pOCTOM Tpeii(MHhi. flpHBe,D;eHO IIO,ll;p06Hoe OIIMCaHMe M npOHJIJIIOCTpHpOBaH 

,n:MarpaMMaMM rrpor~ecc pocTa MarMcTpanoHoii Tpeii(MHhi B KOHCTPYKI.IMM rrpH ,n:eiicTBMM 

CTaTHqeeKOH Harpy3KM M BJIH51HMM BO,ll;Opo,n:a. 

TiepeHoe Bo,n;opO)J(a B o6rracTh npe,n:p a3pyrneHM51 onpe,n:eJI5IeTe51 npoi.IeecoM 

O,ll;HOHanpaBJieHHOE[ ,D;H<pcpy3MM C yqeTOM HaqaJihHOf O pacnpe,n:eJieHM51 BO,ll;Opo,n:a B 

MeTanne. 

fipoBe,D;eHO TeCTHpOBaHHe pa3pa6oTaHHOH MO,D;eJIH C HCTIOJih30BaHHeM 

KHHeTHqeCKMX KpHBhiX pa3pyrneHH51 CTaJieH ( 3KCnepHMeHTaJihHhie ,D;aHHhie IIOJiyqeHbi 
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.IJ:pyrHMH aBTOpaMH ), 11pH BapbHpOBaHHH pa31IHLJHbiX HCXO.IJ:HbiX .IJ:aHHbiX MO.IJ:eJIU 

(xapaKTepHCTHK MaTepHana, c:BoikTB cpe.n:ni). Bnmonnen ananH3 rrony-qeHHbJ[X 

pe3yJinTaTOB, npose.n:eHa OQeHKa a.n:eKBaTHOCTH pa3pa6oTaHHOH MO.IJ:eJIH. 

B TpeTLeii r JiaBie rrpHBe.n:e:Hni cse.n:eHH.H H3 TeopHH pocTa TpeiQHH Koppo3HOHHoi1: 

YCTaJIOCTH, HCTIOJib30BaHHbie npH TIOCTpOeHHH MO.IJ:eJIH. Pa3pa6oTaHbl IIOJIO)I(eHII.H 

MeTO.IJ:HKH ou;eHKH .n:onroseLJHOCTH 3JieMeHTOB KOHCTPYKU:HH, HaXO.IJ:51IQHXC51 B ycnOBH5IX 

so.n:opo.n:co.n:ep)l(aiiJ;eH: cpe.n:ni rrpa U:HKJIHLJecKoM narpy)l(eHHH. BnmonneHni pacLJeTHbie 

HCCJie.IJ:OBaHH51, B pe3yiinTaTe KOTOpniX 6niJIH Bbi51BJieHbl o6naCTH .IJ:OMHHHpOBaHml 

pa3JIHLJHbiX MeXaHH3MOB pa3pyrneHH51 B npou;ecce pOCTa TpeiQHH B 3JieMeHTaX 

KOHCTPYKU:HM B yc:noBH.HX B03.IJ:e:H:cTBH.H so.zwpo.n:co.n:ep)l(aiQe:H: cpe.n:ni rrpn QHKJIHLJecKOJ~[ 

Harpy3Ke. 0TMeLJeHO, LITO MO)I(eT HMeTb MeCTO B3aHMOBJIH51HHe rrpou;ecCOB HaKOIIJieHIUl~ 

IIOBpe)I(.IJ:eHMH: B6JIH3H BepiiiHHbl rpeiQMHbl H3-3a MeXaHHLJeCKOrO B03.IJ:eHCTBWl 

( QHKJIHLJecKoro narpy)l(eHH51) n scne.n:cTBMe so.n:opo.n:noro oxpyrrLJHBaHH51 MaTepHana. 

(B03.IJ:eHCTBH51 arpE~CCHBHOH cpe.IJ:nl). 

C IIOMO!Qbl:O pa3pa6oTaHJ-IOro rro.n:xo.n:a asTopoM rronyLJeHni KpHBnie pocTa 

TpeiQHH H rrpose.n:ena ou:enKa BJIH51HH51 Bo.n:opo.n:co.n:ep)l(aiQeH: cpe.n:ni na .n:onroseLJHOCTh 

Hccne.n:yeMoro 3JieMeHTa KOHCTPYKU:HH npH BapnHpoBaHMM napaMeTpoB MO.IJ:eJIH 

(pa3JilfqHbie HaLJanbHbie .IJ:JIMHbl TpeiQHH, pa3MaXH Haiip51)1(eHHH, qacTOTa Harpy)l{eHH51). 

IlpoBe.IJ:eHHbie HCCJie.IJ:OBaHH51 ll03BOJIHJIH Bbi51BHTb .IJ:OMHHHpyiOIQHe MeXaHH3Mbi 

B03.IJ:eHCTBH51 rrpH pOCTe TpeiQHH. 

BniiiOJIHeHO COHOCTaBJieFme pe3y JinTaTOB, IIOJIYLJeHHbiX C IIOMOIQbiO 

pa3pa6oTaHHOH MO.IJ:eJIJil C .IJ:aHHhiMH, IIOJIYLJeHHbiMH .n:pyrHMH aBTOpaMH. 0TMeLJeH 

y.n:osneTBOpHTeJinHbiH xapaKTep cxo.n:MMOCTH rronyLJeHHbiX ou;eHoK .IJ:JI.H cKopocTH pocTa 

TpeiQHHbl IIpH QHKJIJiiLJeCKOH Harpy3Ke B BO.IJ:OpO.IJ:CO.IJ:ep)l(aiQeM cpe.n:e. 

B qeTBepToii r JiaBe aBTopmvr rrpo.n:eMOHCTpHpoBana B03MO)I{HOCTb 

HCTIOJib30BaHH51 p:npa6oTaHHOH MeTO.IJ:HKJil .IJ:JI51 MO.IJ:eJIHpOBaHM51 pacTpeCKHBaHH51 

~meMeHTa Tpy6onpoBo.n:a, TpancrropTHpymu.~;ero arpecc:IIBHYIO Bo.n:opo.n:co.n:ep)l{a!QYIO 

cpe.n:y, .IJ:aBJieHHe KOTOpo:H: H3MeH5JeTC51 QJiiKJU1LJeCKH, rrpH 3TOM Ha BHyTpeHHeH CTeHKe 

rH6a HMeeTC51 HeCKB03Ha51 IIOJIY3JIJIJiiiiTHLJeCKa51 rpeiQHHa. IlonyqeHbi KpHBbie, 

xapaKTepH3YIOIQHe KHHeTMKY pocTa TpeiQHHbi. TaK)I{e paccMoTpen rrpHMep 
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MO)l;eJIHpOBaHIUI pa3pyrneHM5.I 6orrTa C Tp eiiJ;MHOH, paCIIOJIO)I(eHHOH B KOpHe 3y6a 

pe3b6bi rrpH ,n;eifCTBMM BHelliHeH, IJ;MKJJMqecKM M3MeWIIOI.U;eHC5.I paCT5.IrMBaiOI.IJ;ei1 

Harpy3KM M s o,n;opo.n;co.n;ep)l(aiiJ;eii: cpe,n;bi. ,[(rr5.I paccMoTpeHHbiX npHMepoB 

rrpo,n;eMOHCTpHpOBaHO CyiiJ;eCTBeHHOe y c KopeHMe pOCTa TpeiiJ;MHhl BCJie)l;CTBMe 

Bo3,n;eiicTBMH so,n;opo,n;co,n;ep)l(ai.IJ;e:H: cpe,n;hi n o cpasHeHMIO c MHepTHOii: cp e,n;oif. 

B rnase BbiTIOJIHeH aHaJIM3 BJIM5.IHM5.I Ha rrapaMeTpbi 3aBMCMMOCTM ( <}:>opMyJihi 

IbpHca ), onpe,n;e.IT5.IIOI.IJ;eif CKopocTh pacrrpocTpaHeHM5.I ycTanocTHbi X TpeiiJ;MH Ha 

yqacTKe MX ycTOMqMBOrO pocTa, ycJIOBMH BHelliHero B03,IJ;eHCTBIUI 

(so,n;opo,n;co,n;ep)l(au~;e:H: cpe,n;bi) Ha MaTepHaJI. IloKa3aHo, qTo onpe,n;eneHHbie asTopoM 

rrapaMeTpbl MO,IJ;e~ITM MO)I(HO MCIIOJib30BaTb ,l1;J15.I MH)I(eHepHbiX <OKCIIpeCC-OIJ;eHOK» 

ypoBH5.I 6e3onacHOCTM 3KcnnyaTau;MM 3JieMeHTOB KOHCTPYKQMH c Tpei.U;MHaMM B 

YCJIOBM5.IX B03,l1;eHCTBM5.I BO,l1;0pO,l1;CO.D;ep)l(ai.IJ;eH cpe,IJ;bl rrpH IJ;MKJIMqecKOM Harpy)l(eHMM. 

TaK)I(e B rnase rrpe.n;Jio)l(eH rro.n;xo.n; K ou;eHKe Ha,n;e)I(HOCTM 3JieMeHTOB 

KOHCTPYKQHH rrpH QHKJIMqecKOM narpy)l(emm: B ycnoBM5.IX so.n;opo.n;co.n;ep)l(aiiJ;eii: cpe.n;bi 

Ha OCHOBe orrpe:,n;eJieHMH Bep05.ITHOCTM MX 6e30TKa3HOH pa60Tbl M IIOKa3aHa 

B03M())KHOCTb ero npHMeHeHM5.I Ha MO,IJ;eJibHOM rrpHMep e. 

B pe3yJibTaTe p accMoTpeHMH MaTepaanos ,n;MccepTaQMM TapaKaHosa ITasna 

Bna.n;MMHposMqa MO)I(HO yTsep)l(,n;aTb, qTo pa3p a6oTaHHbie Mo,n;enM, n pe,n;Jio)l(eHHhie: 

MeTO,IJ;MKM perneHM5.I paCCMOrpeHHbiX 3a,n;aq M TIOJiyqeHHbi e pe3yJibTaTbl HBJIHIOTCH 

HOBbi MM M rrpe,n;CTaBAAIOT HayqHyiO M rrpaKTMt.IeCKYIO u;eHHOCTb. 

,[(OCTOBepHOCTb lJOJiyqeHHbiX pe3yJihTaTOB BbiTeKaeT M3 060CHOBaHHOCTH 

MCIIOJih3YeMhiX no .n;x o .n; o B, KOppeKTHOCTM 

<}:>opMyJIHpOBOK p aCCMaTpHBaeMhiX 3a,n;aq , lJO)l;TBep)I(.D;aeTC5.I COIIOCTaBJieHHeM C 

M3BeCTHbiMM 3KCrrepHMeHTaJibHbiMM M TeopeTMqecKHMM MCCJie)l;OBaHM5.IMM .n:pyrHX 

aBTOpOB. 

HMeiOTCH c.nle)J.yrom.J,ue 3aMeqauuH: 

1. B rrpose.n:eHHOM asTopoM o63ope 3KCrrepHMeHTaJibHbiX H TeopeTHqecKMX pa6oT 

oTcyTcTsyeT paccMoTpeHMe TeopHH pocTa TpeiiJ;MH B.B.EonoTMHa, aHaJIMTHqecKaH 

IJOCTaHOBKa 3a,n:aqn B KOTOpOH BKJIIoqaeT B TOM qifCJie ypaBHeHM5.I, OTIMCbiBaiOI.U;Me 

MaCCOTiepeHOC arpeCCMBHOrO areHTa B TIOJIOCTM Tpei.U;HHbl, HaKOIIJieHMe MeXaHMqecKMX 
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H KOpp03HOHHhiX IIOBpe)I(L(eHlrii B MaTepHane B YCJIOBM51X CTaTM"l!eCKOrO II 

U:HKJIW:IeCKOrO Harpy)KeHH.SI, T.e. IIpOI~eCCbi aHaJIOrW:IHhie paCCMOTpeHHhiM B 

,n:HccepTaU:HH. Enmo 6bl u:errecoo6pa3HO rrpo.n:eMoHcTpHposaTh B L(HccepTaU:HH, B "tJeM 

COCTO.SIT rrpeHMyru:ecTBa pa3pa6oTaHHoii TapaKaHOBniM II.B. MeTo,n;MKM. 

2. IlpeL(JIQ)KeHHa~ MaTeMaTH"l!eCKaSI MOL(eJih, C O.IJ:HOii CTOpOHhi, COL(ep)I(HT 

3Ha"tJHTeJibHOe KOJIH"tJeCTBO napaMeTpOB ( CM., HarrpHMep, Ta6JIHU:Y 3.1 ):, 

xapaKTepH3yiOmHX rrapy cpeL(a-MeTaJIJI. C ,11,pyroi1: CTOpOHhi, B Ka"tJeCTBe arpeCCHBHOrO 

areHTa, paccMaTpHsaeTc~ TOJibKO so.n;opo.n;: B peannHbiX ycrros~x 3KcrrrryaTaU:MM TaKMX 

cpaKTOpOB, MO)I(eT 6niTb cymecTBeHHO 60Jibiiie. ABTOp He L(aeT OTBeT 0 B03M0)1(HOCTI1 

OIJ;eHKJl napaMeTpOB MOL(eJIM ,[~II~ IIpHMeHeHM51 pa3pa6oTaHHOrO MM IIOL(XOL(a B 

rrpaKTil"lleCKHX IIpHJIO)I(eHn~X (pa3JII1"l!HhiX Ma'TepnaJIOB, CBOiiCTB cpe,11,bi). 

3. AsTop rrpe)~rrorraraeT MaTepnarr rrnHt::~iiHo-yrrpyrnM ( cTp.49). Ilpn 3TOM, ,11,m1 

IIpHBeL(eHHbiX B TeKCTe L(HCCepTaiJ;nM IIpHMepOB TpemHH ( HarrpnMep, Ha pnc.2.1, 

pHc.3.5 n ,11,p.) He yKa3I>IBaeTc51, KaKwe seJm"llnHhi Harrp~)l(eHwii Ha cppoHTe TPemwHni 

6oiJIH rrorry-qeHhi npn rrposeL(eHnn pac"lleTHhiX nccrre.n:osaHnii. Ou;eHKe rrorpernHOCTH, 

BHOCHMOii 3TMM rrpeL(IIOJIO)I(eHneM B L(l1CCepTaiJ;Hl1 He L(aHO. 

4. B rrrase 4 .2 ncrrorri>3yeTc~ KOHe"tJH0-3JieMeHTHOe MOL(errnposaHHe .n:rr~ rrorry"l!eHn51 

rrorreH: Harrp~)l(eHHH B MeTanrre 3JieMeHTa Tpy6orrposo.n:a (rn6a), co.n;ep)l(amero Ha 

BHyTpeHHeH CTOpOHe IIJIOCKYIO l10JIY3JIJII1llTI1"lleCKyiO TpemnHy. BorrpOChl TO"l!HOCTH 

IIOJiy-qeHHhiX pe3yJihTaTOB H CXOL(l1MOCTH "l!HCJieHHOrO perneHH~ aBTOpOM B 

.n:nccepTan;nH He paccMoTpeHhi. 

5. IlpH cpaBHeHMH IIOJIY"tJeHHhiX B L(HCCepTaiJ;HH pe3yJihTaTOB C L(aHHbiMH 

3KcrrepwMeHTaJihHI.rx nccne.n:osaHnli (rrony"tJeHHhiX .n:pyrnMM asTopaMH), TapaKaHoB 

Il.B. orpaHH"l!HBaeTC~ B OCHOBHOM, Ka"tJeCTBeHHhiMH OIJ;eHKaMn Ha6JIIOL(aeMOrO 

cooTBeTCTB~. Korrn"l!eCTBeHHhiX ou;eHoK B pa6oTe He rrpHBOL(HTC~. 

6. B pa6oTe rrpaKTMKyeTc~ Hcrronh30BaHMe aHrJIMHCKMX enos 11 cnosoco"l!eTaHMH, 

nepeBOL( KOTOpniX OTCYTCTByeT (mmpHMep, Ha pHCYHKaX 3.3, 3.9 M ,11,p.). 

B u;enoM, .n:nccepTau;w~ TapaKaHosa Il.B. BhiiiOJIHeHa Ha BhiCOKOM Hay"tJHOM 

yposHe M y.n:onneTsop~eT seeM Tpe6osaH~M BAK MwHo6pHay.Kw P<l>, 

rrpe,11,1>~BJI~eMhiM K KaHL(HL(aTCKHM L(MCCepTaiJ;l'IJIM ITO TeXHH"tJeCKHM HayKaM. 
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0CHOBHhie pe3ynnTaThl )J,MCCepTaiJ;MM ony6nMKOBaHhl B 26 pa6oTaX, 4 M3 

KOTopnix - B peu;eH3MpyeMhiX )l(ypHanax, peKoMeH.n,yeMhiX BAK, 1 0 cTaTeii B 

3apy6e)I(HhiX H3.n;amuix, Bxo.n;51rn;Hx B 6a3y .n,aHHhiX Scopus M Web of Science, a TaK)I(e 

12 pa60T B .n,pyrMX M3.D,aHM.SIX. 

ABTope<PepaT npaBMnhHO orpa)l(aeT co.n,ep)l(aHMe .n,MccepTaiJ;MM. 

TapaKaHoB II.B. 3acrry)I(HBaeT npHcy)l(.n;eHH51 eMy yqeHo:H: cTerreHH KaH.n;H.n;aTa. 

TeXHW1eCKHX HayK ITO crreu;HMhHOCTH 01.02.04 - "MexaHHKa .n;e<PopMHpyeMOrO 

TBep.n;oro Terra". 

O<l>Hu;HanhHhiM orrnoHeHT, 
KaH)J,H)J,aT TeXHW:IeCKMX HayK, 
)J;OIJ;eHT Ka<Pe.n;phl <<Po60TOTeXHHKa, MeXaTpOHHKa, 
)J;HHaMHKa H IIpO"l:IHOCTh MalliHH» 
<t>fEOY BhiCillero o6pa3oBaHH51 «Hau;HoHanhHhiM 
Hccrre.n;oBaTeJihCKHM yHHBepcHTeT M3l1», 

Terre<PoH: (962) 950-30-78 

E-mail: ShipkovAA@mpei.ru 

IIo.n,nHCh liiMTIKOBa AH.n,pe51 AHaTOJiheBW:Ia 3 

(.UOJDKHOCTb) 

M.IT. 
(nOLJ,ITHCb) 
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