
OT3biB 

ua JJ:uccepTau:uro 3.1i. :JasouquucKoii «Y cTaJiocTuoe MacmTa6uo
CTPYKTypuoe pa3pymeuue u )J,OJirosequocTh KOHCTPYKU:nii npu 

nponopu:uouaJihHhiX npou:eccax uarpymeuusm, npe)J,cTaBJieuuou ua 

coucKa Hue yu1euou CTeneuu )J,OKTopa cl>n3UKO-MaTeMaTuqecKux uayK no 

cneu:uatJihHOieTu 01.02.04 -- MexauuKa )J,ecl>opMupyeMoro TBep,!J,oro Telfla 

1. AI~TyaJihHOCTh TeMhl ,[J;uccepTau:uu 

AKTyanhHOCTh TeopenrqecKHx H 3KcrrepHMeHTaJibHhiX nccne,n:osaHHH 

IIpo6rreM MeXaHHKH ,n:e~OpMHpOBaHIDI H pa3pyrneHIDI 1IpH QHKJIHqecKOM 

Harpy)KeHJ.n1 COXp aiDieTCH Ha IIpOTH)KeHHH MHOrHX ,n:eC5ITHJieTHH B HaiiieH CTpaHe H 

3a py6e)KOM . 3TO CBH3aHO C .[(BYMH OCHOBHbiMH <l>aKTOpaMH - KaK CJ10)KHOCTbiO 

IIpOQeCCOB ,n:e<l>opMHpOBaHH5I H IIOBpe)K,n:eHHH, YCJIOBHH B03HHKHOBeHIDI H 

pa3BHTHH TpeiQJH QHKJIHqec Koro rrpoHCXO)K.IJ:eHH5I, TaK H rrpaKTHqecKOH 

Ba)KHOCThK• 3aKoHoMepHocTei1 yK33aHHhiX rrpou:eccoB B 6onhiiiOM qwcne peanhHhiX 

o6neKTOB TexHoc<Pepbi. ITo Mepe HaKorrneHHH TeopeTwqecKHX 3HaHHH 11 

rrpaKTHqeciCOrO OIIbiTa B o6JiaCTH QHKJIHqecKOH rrpoqHOCTH H JI:OJirOBeqHOCTH H,n:eT 

HerrpephiBHOe COBepiiieHCTBOBaHHe MeTOJI:OJIOrHH pacqeTOB H HCIIbiTaHHH Ha 

YCTaJIOCTh BO li Ce paCIIIHpHIOIQeMC5I .IJ:Ha1Ia30He qwcna QHKITOB aMIIITHTY.ll: 

HarrpH)KeHHH H cTpyKTypHo-MexaHwqecKHx CBOHCTB coBpeMeHHhiX 

KoncTpyKU:HOHHhr MaTepnano~, xapaKTepa so3,n:ei1cTBHi1 oKpy)KaiOIQe:H cpe,n:hL B 

TaKOM COBeprneHt:tTBOBaHHH BCe 6onbiiiYIO aKTYaJibHOCTb 1IpHo6peTaeT coqeTaHHe 
I 

,n:eTepMHHHpOBaHHbiX, CTaTHCTHqeCKHX H BepOHTHOCTHbiX 

YCTaJIOCTHOrO ]f a3pyrneHHH, 1IpHBH3aHHbiX K <l>H3HKO-MeX~HHqecKHr H 

CTPYKTYPHJ:,JM oco6eHHOCTHM KHHeTHKH QHKrrwqecKHX rroBpe)K.IJ:eHHH 11 TpenJ;IdH . 

0ITIIOHHpyeMaH JI:HCCepTaQHH 3.:0. 3aBoHqHHCKOH, HeCOMHeHHO, OTHOCHTCH 

I ~ 
K OTMeqeHHOMY f pyry HCCJie,n:oBaHHH aKTYaJibHbiX BOIIpOCOB ycTanOCTH B HX 

KOMIIITeKCHOH IIOGTaHOBKe. 

2. HayquaJtr uosu3ua pe3yJihTaTOB ,l);uccepTau:uu 

OrrrroHeHT B KaqecTBe OCHOBHOrO o6neKTa HayqHOH HOBH3Hbl .ll:HCCepTaQHH 

OTM eqaeT ITOCT}JOeHHe CTPYKTypHo-MexaHnqecKHx Mo,n:ene:H ycTanocTH 

OBIUH~JlMAH 

~- N2 0 . /.J1 ).J_ 0 tL 201-(J· 

H 
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norrytieHIIE: CMCTeMbi onpe.n:emiiOW:MX ypaBHeHMH M MX napaMeTpOB )l,JI.H 

)l,eTepMHHHpOBaiiHOf O M Bep051THOCTHOfO OnHCaHH51 KMHeTHKH B03HHKHOBeHH51, 

HaKOnJieHH51 M pa3BMTM51 IJ,MKJIHtieCKHX nospe:JK,ll;eHHH H TpeiiJ:HH )1,0 HX 

KpHTMlfeCKOfO COCT051HH51, onpe.ll,eJI51IOW:ero nepeXO.[( K OKOHlfaTeJibHOMY xpynKOMY 

pa3pyrneHl'riO. 

,[(JI51 .[(OC1i'M)I(eHM51 :noro pe3yJihTaTa aBTOpOM C MCnOJib30BaHMeM 

C06CTBeHHhiX M ony6JIHKOBaHHbiX B JIHTepaType .[(aHHhiX B rrrase 1 npe)l,JIO)I(eHa M 

6 I ~ 
0 OCHOBaHa MHOr oypOBHeBa51 MO)l,eJib CTa.[(HHHOCTH ycTaJIOCTHOf O H xpymcoro 

pa3pyrneHn51 Ha .n:orre HJIH KOHrrroMepaTaM norrHKpHCTaJIJIMtiecKMX CTPYKTyp, 

npeTepnesaiOrn:Hx HenpepbiBHhie M3MeHeHM51 B npou:ecce Harpy)l(eHH51. B HeH: 

Bhl.[(eJieHbl TpH OOHOBHhie CTa)l,MM: 

- o6pa30BaHHe nepBHlfHhiX nOJIOClfaThiX nospe)l(.[(eHHH aKTOB B.[(OJih 

n JIOCKOCTell MHK~OC.[(BHfOB )1,0 3apO)I(.[(eHH51 MHKpo.n:ecpeKTOB; 

- pa3BMTMe MHKpo.n:ecpeKTOB )1,0 .[(OCTM)I(eHM51 HMM Me30-MaKpOpa3Mepos; 

- pOCT MaK~o.n:ecpeKTOB )1,0 OKOHlfaTeJibHOfO pa3pyrneHM51. 

,[(JI51 ~}THX CTa.[(HH B p aCCMOTpeHMe BB0.[(51TC51 llieCTb ypoBHeH .n:ecpeKTHOCTH H 

pa3MepHOCTeH .n:ecpeKTOB, onpel-(eJI51IOIIJ:HX rpaHHU:hi nepeXO.[(OB OT O.[(HOH CTa.[(HM K 

.n:pyroll:. 

Ka)I(,Z:~hiH H3 ypoBHeH .n:ecpeKTHOCTH B CBOIO Otiepe.[(b YB513aH KaK C HCXO.[(HOH 

MHKpOCTpyrCTypof MaTepHarra, TaK M C ee TpaHccpopMaU:HeH no Mepe HaKOIIJieHM51 

nospe)l(l-(em.rll:. IIpH TaKOM no.n:xo.n:e B .n:HccepTaU:HM .n:aHa KrraccHcpHKaU:M51 MHKpo

Me30-MaKpoMexaHH3MOB .n:ecpopMHpOBaHH51 M nospe)l(.[(eHM51. 

C HayiiHOH FOIIKM 3peHnSI sa)I(HOH npe.n:cTaBJI51eTC51 .n:soll:cTBeHHa51 TpaKTOBKa 

MeXaHM3MOB H pa3MepOB 30H IIOBpe)l(.[(eHM51 M pa3pyrneHM51 - IIO a6COJII:OTHbiM 

pa3MepaM oT.n:errhHhiX CTPYKTYPHhiX cocTaBMIOW:HX H no HX o6oe.LJ:HHeHH51M. 3To 

~ I ~~ ~ ~ ~ 
CTaJIO OCHOBOH KOJIMlfeCTBeHHOH '±'paKTOrpa'±'MH H '±'paKTO.[(HafHOCTHKH C OI~eHKOH 

YCTaJIOCTM. 

Peaml3aU:M51 s rrrase 2 3TMX Mo.n:erreH: M MexaHM3MOB ycTarrOCTHoro 

npOCTbiX pe)I(MMaX Harpy)l(eHH51 B .[(eTepMHHHpOBaHHOH M 
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BepmiTHOCTHOH IIOCTaHOBKe IIpHBeJia aBTOpa K HOBOH CHCTeMaTH3HpOBaHHOH 

CHCTeMe liTOCTpOeHH51 KpHBbiX YCTaJIOCTH H ypaBHeHHH MHOr oypOBHeBOH 

nospe)l(.n:aeMocT~ . ,Il,rr.H 3Toro HCIIOJib30BaHbi npe.n;cTasrreHH51 o .n;HarpaMMax 

HCXO)l;HOrO CTaTHqecKoro ,n:ecpopMHpOBaHH51 H 0 ,n:uarpaMMaX IJ;HKJilflleCI<OrO 

,n:ecpopMHpOBaHH51 C IIOHH)I(eHHbiM COIIpOTHBJieHHeM MaKpo,n:ecpopMaiJ;H.SIM H C 

I ~ ~ 
y treTOM aKTOB M HjKPOIIJiaCTHqecKHX ,n:e'±'opMaiJ;HH. 

K 3JieMeHTaM HayqHOH HOBH3Hbl MO)I(HO OTHeCTH pa3BHTHe aBTOpOM TeOpHH 

IJ;HKJIHqeCK~X IIOf pe)l()l;eHHH H pa3pyrneHHH Ha crryqaH 6orree CJIO)I(HbiX pe)I(HMOB 

Harpy)l(eHI151, TaKHX, KaK .ll:BYXOCHOe C paBHbiMH H HepaBHbiMH KOMIIOHeHTaMH 

r rraBHbiX H::lllp51)1(eHHH, a TaK)I(e aCHMMeTpHH IJ;HKJia Haiip.H)I(eHHH. 3TOT BOnpoc 

IIpHB513aH npeMM yiiJ;eCTBeHHO K Me30-H MaKpOMeXaHH3MaM pa3pyrneHH51, He 

CHH)I(a51 BO~:MO)I(HOCTeH IIOCTpOeHH51 BCeH cepHH KpHBbiX ycTarrOCTH IIO Bbi6paHHbiM 

rneCTH ypoBH.HM l ospe)l(,n:eHHH. 

3. ~()ICTOBepHOCTb pe3yJihTaTOB HCCJie.Z.OBaHHH 

,Il,OCTOBepHOCTb HaytrHbiX H rrpaKTlfqeCKHX pe3yJibTaTOB .Jl:HCCepTaiJ;HH 3.:0. 

OCHOBbiBaeTC51 Ha KOMIIJieKCHOCTH TeopeTHqecKo ro 

3KCIIepHMeHTaJibHOrO aHaJIH3a rrpou;eCCOB H MeXaHH3MOB YCTaJIOCTH B 

HCTOpHqeCKOM H MeTO.Jl:OJIOrWieCKOM fiJiaHe. ,Il,JI.H IIOBblllieHH51 .Jl:OCTOBepHOCTH B 

.n:u ccepTaiJ;HH rrpo6rreMbi YCTaJIOCTH MaTepHaJIOB KOHCTPYKU:HH 

rrpoaHaJIH3Hp OBaHbl B KaqecTBe 06'beKTOB OTeqecTBeHHbiX H 3apy6e)I(HbiX HayqHbiX 

u ccrre.n:osm-m:H H rrpaKTHq ecKHX pa3pa6oTOK B TeqeHlfe 6orree BeKa. MHorue H3 

IIpHBJieqeHHbiX pe3yJibTaTOB ITO MeXaHHKe YCTaJIOCTHOrO pa3pyiiieHH51 CTaJIH 

KrraccuqecKHMH T ciO,n:a OTHOC.HTC.H KpHBbie ycTarrOCTH u ypaBHeHH.H KpHBbiX, 

CB513biBaiOII~He aMUJIHTY.Jl:bl Hanp.H)I(eHHH H qucrra ll;HKJIOB .Jl:O pa3pyrneHH51, 

rrpe,n:CTaBJieHH51 0 M HOrOCTa.Jl:HHHOCTH rrpou;ecca ycTaJIOCTHOrO pa3pyrneHH51, 

mmeHHble H IH eJIHHeHHbie 3aKOHOMepHOCTH HaKOIIJieHH51 YCTaJIOCTHbiX 

IIOBpe)l(,n:eHHH, HOpMHpOBaHHe H CTaH,n:apTH3aiJ;H51 HCIIbiTaHHH Ha ycTaJIOCTb, 

lfH)I(eHepHble M8TO.Jl:bl pacqeTa ll;HKJilfqecKOH npoqHOCTH H ll;HKJilfqecKOH 

IB ~ ,ll;OJirOBeqHOCTH. 3TOM aHaJIH3e HCCJie.Jl:OBaHHH H pe3yJibTaTOB OTpa)l(eHa 
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KOMIIJieKcH a51 p JoJih u;enoro p5I.n;a KOHCTPYKTHBHhiX, TexHonorwrecKHX II 

3KCIIJiyaTai~llOHHhiX <jJaKTOpOB. 

KaK IIOKJ aHO B .LJ:llCCepTaiJ;Hll, B IIOCJie.LJ:Hlle .n;eC51THJieTH51 B CB513ll C 

pa3BHTIIeM <jlH3t KII MaTepHll.I10Be/leHIIH II MeTO/lOB TOHKOrO IICCJie/lOBaHIIH 

cTpyKTYP KOHCTp~K[(HOHHhiX MaTepnanoB HHTeHCHBHOe pa3BHTHe B .n:uccepTa[(HH 

rronyqnnn Teope~nqecKne nccne.n;oBaHn51: 

- pa3HoypOBHeBhiX MeXaHH3MOB IJ;llKJifiqeCKOfO pa3pyiiieHH5I; 

- onpe/leJif iOII(IIX n~paMelpOB 11 ~co6eHHOCTeii Kpl!Bb!X ycTMocrn IIJIR 

COOTBeTCTEYIOIIJ;HX ypOBHell IIOBpe)l(,n:eHHH; 

- CM<:Hbi n + a:JaTeneii B ypaBHeHJrnx Kpl!Bb!X ycTMocm c Y'JeTOM y•mcTKOB 

ll ToqeK rrepeJIOMOB Ha 3THX KpllBhiX; 

~ I ~ 
- MO[(eJiell l ll MeXaHH3MOB 30H '±'OpMI1pOBaHH51 TpeiiJ;HH ycTaJIOCTll C HX 

rrepexo,n:oM B Kpnf nqecKne cocT05IHH51. 

B o nrroHnp yeMo:ll )~HccepTa[(HH 3<P<):>eKT .n:ocToBepHOCTH rronytreHHhiX 

pe3yJihTaTOB ycH, HBaeTC51 TeM, qTo 3aTpOHYThie BOIIpOChl rrpe.n;cTaBJieHhl He B BH.LJ:e 

OT.LJ:eJihHhiX 3Jie, eHTOB o6IIJ;ero aHaJIH3a, a B BH.LJ:e llX B3aHMOYB5l3Kll .LJ:JI51 

<PopMI1pOB2lHI151 o6o6IIJ;eHHOH HayqHo-MeTO.ll:HqecKOH 6a3hl TeopeTnqecKHX 3HaHHH 

H 6aHKOB /laHH, /lJIH npaKmqeCKIIX IIpllJIOX<eHIIii. 

4. 060CHO, aHHOCTh llOJJyqeHHhiX pe3yJihT3TOB 

,lJ;JI5I o6ocr oBaHH51 .LJ:OCTOBepHOCTll pe3yJihTaTOB OIIIIOHeHT cqnTaeT 

IIpHeMJieMbiM ypoBeHh llCIIOJih30BaHH51 IIOJiyqeHHhiX B o6IIIHpHOH OTeqecTBeHHOH 
I 

ll MHpOBOJJ JIH~e~aType TeopeT~qecKHX .n;aHHhiX B coqeTaHHll C IIp5IMOH 

3KCIIepHMeHTaJihHOll HH<PopMai..l;Hell 0 <PopMe ll ypaBHeHH5IX KpHBhiX YCTaJIOCTH, 0 

~ ~ I ~ 
'±'paKTOrpaCI:'Hqec~HX rrapaMeTpax IIOBpe)I(.LJ:eHHll ll pOCTa TpeiiJ;HH, 0 KpHTHqeCKllX 

pa3Mepax T]Jei[(H~ IIpH rrepexo.n;e K xpyrrKOMY .LJ:OJIOMy, 0 COIIOCTaBHMOCTH KpHBhiX 

cTaTnqecKoro H QHKJIHqecKoro .n:e<):>opMnpoBaHH5l. 

I 
TaKaH HH, opMa[(H51 II03B~OJI51eT cqiJTaTh o6ocHoBaHHhiM rrpe,n:JIO)I(eHH51 

aBTOpa IIO IIOC~poeHHIO cepHH IIIeCTeypoBHeBhiX KpHBhiX ycTaJIOCTll .LJ:JI51 

pa3JillqHhiX ITO C~pyKType ll CBOHCTBaM MaTepHaJIOB ll pe)I<HMOB O,r:t;HOOCHOfO H 

MHOrDOCHOf O Hl y:a<eHJil!. 
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B :noli tiacTH 3acrry)I{HBaiOT BHHMaHH.SI Ta6rrHtiHbie .n:aHHE>re no 

3KCnepHMeHTaJibHO 060CHOBaHHbiM napaMeTpaM KpHBbiX YCTaJIOCTH, a TaK)I{e no 

HaYlJHO-MeTO,ll;HlfblcKHM peKOMeH,n;a~H.SIM npH ~eJieBOH nOCTaHOBKe 

3KCnepHMeHTOB. 

5. ll)I)3KTHI ecKaSI 3uaqUMOCTh noJiyqeuHhiX pe3yJihT3TOB 

CyiiieCTBe, HOH COCTaBJI.SIIOIIIeH onnOHHpyeMOH JJ:HCCepTa~I:IH 51BJI5IeTC51 

rrraBa 4, B KOT@pOH H3JIO)I{eHbl OCHOBHbie nOJIO)I{eHH.SI no KpHTepH.SIM If no 

KOJIIfqecTBeHHOH O~eHKe napaMeYpOB 6e3onaCHOCTH 3KCnrryaTa~HH npaKTifqecKH 

Ba)I{HbiX H CJIO)I{HbiX 06beKTOB MarHCTpaJibHOrO Tpy6onpOBOJJ:HOrO TpaHCnOpTa 

ra3a, He<l>TH H I He<PTenpo.n:yKTOB. OnnoHeHT corrraceH c npe.n:rro)l{eFmo:H: B 

I ~ 6 ~ 
.n:uccepTa~nH .n:eKoMn03H~HeH npoTSI)I{eHHbiX TPY onpoBOJJ:HbiX KOHCTPYKQHH c 

nocrre.n:osaTeJibHbl M BbiJJ:erreHHeM onacHbiX yqacTKOB, onacHbiX 30H H onacHbiX 

OnTHMHCTHqeCKOrO If 

neccHMHCTJflqecK@ro. PacqeTbi npoqHOCTH, pecypca H Ha.n:e)I{HOCTH npoTSI)KeHHbiX 

~ I 
KOHCTPYKQHH npte.n:rraraeTcSI nposo,n;HTb Ha ocHoBe pe3yJibTaToB TeopeTHtiecKoro 

I ~ ~ 
aHaJIH3a HOMHH,bHbiX If JIOKaJibHbiX HanpSI)I{eHHO-JJ:e'±'opMHpOBaHHbiX COCTOSIHHH 

If paHee JBbi6par HbiX KpHTepHeB n oBpe)KJJ:eHHH H pa3pyrneHH.SI. ba30BbiMH 

KpHTepH.SIM fi KOl HqecTBeHHOH oQeHKH 6e3onacHo:H: 3KcnrryaTa~HH npHHSITbi 

npueMrreMnr:H: c~oK crry)l{6bi H KOHCTPYK~HOHHbiH pucK c y-qeTOM 16 

nospe)KJJ:aKIIIIHX I <PaKTopoB. 3<P<}leKTHBHOCTb H npaKTHqecKaSI 3HaqHMOCTb 

I 
pa3pa60TOK JJ:HC~epTa[(HH npo.n:eMOHCTpHpOBaHa Ha [(eJIOM pSIJJ:e npHMepOB 

pearrbHbiX Ypy6dnposo.n:os (ra3npoMa, TpaHcHe<l>TH H .n:pyrHx KoMnaHHli), 

Krraccmpnl(uposarblx rro TJleM rpyrrrraM. 

6. O~~OpMieuue ~HCCepTaQHH 

)l,HccepTa~yoHHaSI pa6oTa 3.E. 3asoifqHHCKOH npe.n:cTaBrreFra Ha 

OIIHOHHpOBaHHe B BHJJ:e TeKCTa JJ:HCCepTa[(HH Ha 303 CTpaHH[(aX H ee aBTOpecpepaTa 

Ha 46 CTpaJIH[(aX .I J1x COJJ:ep)l{aHHe H o<PopMJieHHe COOTBeTCTByeT ITOCTaBJieHHbiM 

QeJISIM H 3aJJ:atiak uccrre.n:osaHHSI; ,n:uccepTa~HSI B qeTbrpex rrrasax oTpa)l{aiOT 

nOCTaHOBK)' npO~JieM, co,n:ep)l{aT aHaJIH3 HX COCTOSIHH.SI, TeopeTHqecKyiO 6a3y ITO 

Ka)K.IJ:OMY n3 paJ.n:erros, rrpe.n:rro)l{eHHbre Mo,n:errH H MexaHH3Mbi pa3pyrneHH.SI, 
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COOTBeTCTHYIO:W:~e KpHTepHH, ypaBHeHHH H HX napaMeTphi, a TaK)Ke BhiBO)J;hl no 

r n aBaM H .L(Hccepl a[(HH B [(enoM. MeTO.JJ:hi pacqeTH0-3KcnepwMeHTaJihHoii: ou;eHKH 

.L(OJiroBeqnocnr l oMern;eHbi B rrpHIIO)KeHwe K ocHOBHOMY TeKcTy .L(HccepTaQHH. 

Cni1GOK muepaTyphi COCT011T H3 .JJ:BYX qacTeif:: CnHCOK ny6JII1Ka[(I1H aBTOpa 

(113 89 Hai1MeHOBaHHH) H CnHCOK 11CnOJih30BaHHOH JII1TepaTyphi (IB 281 

HaHMeHOB8HHH ). 

OTPIDK~:::::::1::::::::::::TaQMM n ee rronHoTa xopornne. Asmpe~epaT 
7. 3aMeqajnSI no ~uccepTaQHH 

1. B .JJ:I1Cl epTau:ww IIIHpoKo npe.n:cTaBJieHhi cep1111 Kp 11BhiX ycTanocTH 

pa3JIHqHhiX M aTe1 HaJIOB ( C COOTBeTCTBYIO:W:11MI1 CTpyKTypaMI1 H COCTOHHI1HMH) npH 

pa3JIHqHhiX pe)KHr ax Harpy)KeHI1H no 6 ypOBHHM [(11KJII1qecKI1X noBpe)K)J;eHI1H. Y 

3THX Kp11BbiX B ~2-3 pa3a 113MeHHIOTCH ypOBHI1 Hanp5DKeHI1H np11 113MeHeHI1HX 

.n:onroBeqHocTeH: Ha 2-3 11 6onee nopH.JJ:KOB. B .JJ:I1CcepTa[(l111 He: .n:aHa 

KOJIHqeCTBt:HHaH O[(eHKa noTepH )J;OCTOBepHOCTH np11 nepeXO)J;e OT KpHBOH 

OKOHqaTeJihHOrO pa3pyiiieHHH, )J;OCTOBepHO o60CHOBaHHOH 3KCnepHMeHTOM, K 

cep1111 Kp11BhiX noj CHI1)KaiOn~eMycH ypoBHIO noBpe)K)J;eHI1H. 

2. Ilpe.n:nmr eHHhiH Ha6op 113 16 noBpe)K)J;aiOI[(I1X cpaKTOpOB HapH.JJ:Y C ero 

Ba)KHOCThl<) (no oyrn;eCTBY l10HI1MaHI1H pOIII1 MexaHI13MOB 11 np11q11H pa3pyiiieHI1H 

6 I ~) ~ 
0 pa3[(0B 11 HaTypHhiX KOHC'fPYK[(I111 )J;eJiaeT HeycTOHqHBhiM pacqeT 

MHOroypOBHeBOH nOBpe)K.JJ:aeMOCTH 11 [(11KJII1qecKOH )J;OJirOBeqHOCT11; norpeiiiHOCTI1 

TaKoro pacqeTa r BeJII1qi1BaiOTCH c pOCTOM ql1cJia cpaKTOpOB. B )J;I1CCepTa[(l111 

CJie)J;OBaJIO 6bi Bh~)J;eJII1Th 3-4 onpe)J;eJIHIOI[(I1X cpaKTOpa C O[(eHKOH norpeiiiHOCTeH 

OT HeyqeTa .JJ:pyrHX <PaKTOpOB. 3TO HMeeT npHH[(HnHaJihHOe 3HaqeHI1e )J;JIH 

I 

rrparcr:~;:::I::T::~mPieCKoro pa3pyrneHIIl! n a ~paKTorpa~nn ycTanocTHbiX 
113JIOMOB 60JihiiiOe BHI1MaHI1e y)J;eJIHeTCH aHaJII13Y 6op03)J;OK (IIIaroB) Ha 

noBepxHOCT11 pa3±yiiieHI15I H CBH311 IIIara 6opo3.JJ:OK co CTPYKTypoH: MaTep11ana 11 

aMI1JII1TY.JJ:Olff [(11 11qecKHX HanpH)KeHHH. 3TOT napaMeTp pOCTa [(11KJII1qecKI1X 
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Tpel.ll;I1H .IJ:HCCep aRT)' CJie)~OBaJIO 6hi YB513aTb CO CTeneHbiO nOBpe)l{,n:eHIUI npH 

nOCTpOeHHH cep, aJibHbiX MHOroypoBHeBbiX KpHBbiX YCTaJIOCTH. 

4. l~eaJib,hie KOHCTPYKI!HH o6neKTOB Tpy6onpoBo,n:Horo TpaHcnopTa 

CO,n:ep)l{aT i)OJibllr e qlfCJIO CBapHbiX IIIBOB C nOBbiiiieHHbiM ypoBHeM HaqaJibHbiX 

,n:e<1JeKTOB, qacT0 5IBJI5IIOJni1XC51 oqaraMI1 HaqaJia 11 pa3BI1TI1.H ycKop eHHbiX 

I ~ ~ TT 6 
3KCIIJiyaTai~I10HHrX noBpe)K.IJ:eHI111 11 pa3pyiiieHI111. ,~-~,JI.H 3TI1X 30H .IJ:OJI)KHbi biTb 

npe,n:rro)l{eHbi CBIOH ,n:ononH:TeJibHbie c TpyKTypHo-MexaHHqecKHe napaMeT~hi 

MeTaJIJia CEapHbiX COe.IJ:HHeHHH H CBOH ypoBHH 3KCnrryaTaiJHOHHbiX Hanp.5DKeHHH C 

I ~ 
yqeTOM OCTaToqH~IX Hanp5I)I{eHHH OT CBapKH. 

5. B pe,n:ar~I10HHOM nrraHe 3aMeqaHI1e CBO.IJ:I1TC.H K TOMy, qTo B rrraBe 4 

He.IJ:OCTaTOl.[HO l eTKO H3JIO)KeHbi OCHOBHbie nOJIO)KeHH.H, aJifOpHTMbi H 

MeTo,n:HqecKa.H 6 i a HH)I{eHepHoro pacqeTa cpoKoB 6e3onacHoii 3KcnrryaTaiJHH no 

napaMeTpaM KOH~TPYKIJHOHHoro pHcKa. 

8. PeKoMeH,LJ;au;uu no pa3BHTHJO uccJie,LJ;osauuii 

BhiCKa3a~fJe B II. 7 3aMeqaHHH 110 )1HCCepTai\HH He CHH>K~T ee B 1\eJIOM 

nOJIO)KHTeJibHOH ~IIeHKH onnoHeHTOM; OHH HanpaBJieHbi Ha .IJ:aJibHeHIIIee p a3BHTHe 

HayqHhiX HCCJie.IJ:(I)BaHHH H npaKTHqeCKHX pa3pa60TOK B qacTH .IJ:OnOJIHHTeJihHbiX 

I 6 ~ ~ 
3KCnep11MeHTaJihlt iX 0 OCHOBaHI111 paHHHX CTa,n:HH noBpe~eHH.H C yqeTOM H: 

TOJibKO COCT05IHI1~ 11CXO.IJ:HbiX MHKpOCTpyKTyp, HO 11 11CXO.IJ:HOI1 TeXHOJIOfl1qecKOI1 

MHKpO-Me30-MaKf?O.IJ:e<l_JeKTHOCTH, KOr,n:a 06Jna51 I!HKJIHqecKa51 .IJ:OJifOBeqHOCTb B 

OCHOBHOM onpe,n:{JJI.HeTC.H CTa,n:HeH pa3BHTH51 TpeJnHH. 

KpoMe Torl , n o Mepe HaKonrreHH.H qHcrra U:11KJIOB Harpy)l{eHH51 H pocTa 

TpernHH Bet~ 6orrnk yiO porrh HaTI HYT np11o6peTaTh 3<1J<PeKThi ynpyronrracTI1qecKoro 

I 
.n:e<PopMHpoBaHI1.H Tpe6yiOJnl1e nepexo,n:a K HeJII1HeiiHoii MexaHHKe 

,n:ecpopMHpOBaHH51 H pa3pyiiieHH51 KaK .IJ:JI.H rra6opaTOpHbiX o6pa3IJOB, TaK H .IJ:JI51 

peaJibHhiX KOHCTpr KIJHH. 

OnnoHeHT Bhipa)l{aeT Ha,n:e)K.IJ:Y Ha TO, qTo aBTop ,n:HccepTaU:1111 CMO)I{eT B 

nocne,n:yiOn~eM y 1 eJIHTb BHI1MaHI1e 3TI1M BOnpocaM, KOTOpbre OTHOC5ITC51 K p5I.IJ:Y 

I ~ ~ 
npHOpHTeTHbiX HanpaBJieHHH pa3BHTH.H HayKH H TeXHOJIOfHH H K KpHTWieCKHM 

TeXHOJIOfllilM. 
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9. 33tKJIIO 1euue 

}.:(MccepTai-rOHHa51 pa6oTa 3.£. 3aBOlll.JMHCKOH «Y CTaJIOCTHOe Ma~IUTa6HO

CTpyKTypnoe lpa3pyrneHMe M .n:onroBet.IHOCTh KOHCTPYK:U:MM npH 

nponopii;HOHaJihHbiX npo:u;eccax Harpy)l(eHM51» 51BJI51eTC51 3aKOHl.JeHHOH Hayt.IHO-

rh I ~ 6 ~ ~ rh KBaJIM':PMKaiJ;MOHHOM pa OTOM, BbiTIOJIHeHHOM Ha Ka':Pe.n:pe TeOpHH ynpyrOCTM 

MexaHMKO-MaTeMl TMt.IecKoro <PaKynoTeTa MrY MM. M.B. J1oMonocoBa, 

co)lepJKallleii H+ oe perneHHe aKTyaJihHoii HayqHo-TeXHHqecKOii rrpo6rreMbl 

p act.IeTH0-3KCnepr MeHTaJibHOfO o60CHOBaHM51 .IJ:OJifOBel.JHOCTM MaTepm:UIOB M 

KOHCTpyKIJ;Ull Ha 6a3e KOMnJieKCHOfO MHOroypoBHeBOfO aHaJIM3a MeXaHH3MOB M 

3aKOHOMepHOCTe~ o6pa30BaHM51 .n:e<PeKTOB, B03HMKHOBeHM51 M pa3BMTM51 Tper:u;MH 

YCTaJIOCTM, npHB~.IJ:51IIJ;MX K x pynKOMY OKOHl.JaTeJibHOMY pa3pyrneHMIO. 

Pernenwe ~Toli npo6neMhi MMeeT cyr:u;ecTBeHHOe 3Hat.IeHwe .IJ:JI51 Hayt.IHO

MeTo.n:wqecKoro ~60CHOBaHM51 Bbi6opa M H~HaqeHM5.I MeTO.IJ:OB .IJ:MarHOCTHKM MX 

cTpyKTypoi n cocr o5.IHM5.I, MexanwqecKwx csowcTB KoHcTpyK:u;woHHhix MaTepnanos 

M pact.IeTa CpO~OB 6e3onaCHOH 3KCnJiyaTaiJ;MM BbiCOKOpHCKOBhiX o6neKTOB 

Tpy6onpoBO.IJ:HOr@ TpancnopTa. 

flo aKT)'aJI, HOCTH TeMaTHKH, HOBH3He Ha)"'HbiX pe3yiTbTaTOB, o6-0CHOBaHHIO 

MX .IJ:OCTOBepHO~TM, no npaKTMqeCKOMy 3HaqeHfHO npHJIO)I(eHMM, ypoBHIO 

o<PopMJieHH51 .IJ:MC€epTaiJ;MM M CTeneHM OTpa)l(eHM51 ee CO.IJ:ep)l(aHM51 B aBTOpe<pepaTe, 

CTeneHM ony6h MKOBaHM51 OCHOBHbiX .IJ:MCCepTaiJ;MOHHbiX nOJIO)KeHMH 

onnOHHpye Ma51 p l 6oTa « Y CTaJIOCTHOe MaCIIITa6HO-CYpYKTypHOe pa3pyrneHMe M 

I ~ 
.IJ:OJirOBel.JHOCTb Kf HCTpyKIJ;MM npH nponopii;HOHaJihHhiX npo:u;eccax Harpy)KeHmi» 

OTBeqaeT Tpe6oBatHM51M BAK K .IJ:OKTopcKMM .IJ:MccepTa:u;n5IM no cne:u;nanhHOCTH 

01.02.04 «]Vfexa~MKa .n:e<PopMHpyeMOf O TBep.IJ:OfO TeJia», a ee aBTOp 3JieOHOpa 

EopHCOBHa 3aBol t.IMHCKa51 3acny)KMBaeT npHCY)K.IJ:eHM51 y-qeno:H: cTeneHM .IJ:OKTopa 

cpH3MKO-MaTe MaT t.IeCKMX HayK. 
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