
OT3hiB 
oqm:IJ;I1aJihHOrO OIIIIOHeHTa Ha .[(MCCepTa:QMIO 

OcoKnua liJihH AJieKcau)J,poBnqa Ha TeMy «CoBeprneucTBOBauue MeTO)J,OB 

pacqeTa MeTaJIJiuqecKnx rO<I>pnpoBaHHhiX KOHCTPYKIIHH c 

3KCDJIY3T31IHOHHbiMH UOBpe~eHHSIMH», rrpe.[(CTaBJieHHYIO 

Ha COMCKaHMe yqeHOll CTeiieHM KaH.[(M.[(aTa TeXHMqecKMX HayK ITO CIIe:QMaJihHOCTM 

05.23.01- CTpOMTeJihHDie KOHCTPYK:U:MM, 3.[(aHM51 M coopy)l(eHM51 

AKTyaJihHOCTb TeMbi )J,HccepTauuouuoro uccJie)J,OBauuSI 

MeTarrJIMqecKMe rocppHpoBaHHhie KOHCTPYK:U:MM (MrK), pa6oTaiOrn;Me 

COBMeCTHO C OKpy)l(aiOI:QMM rpyHTOBhiM MaCCMBOM M3BeCTHhlll TMII 

KOHCTpyK:o;Mil, rrpMMeH51IOI:QMHC51 y)l(e 6onee eTa neT. O.n:HaKo, HeCMOTP51 Ha 3TO, 

IIOTeH:QMaJI KOHCTpyK:QMll .[(aHHOrO TMIIa ern;e He pacKpbiT .[(0 KOH:Qa, a 

IIpMMeHeHMe COBpeMeHHhiX TeXHOJIOrMH B IIpOeKTMpOBaHMM, IIpOM3BO.[(CTBe M 

cTpOMTeJihCTBe MrK 3HaqMTeJihHO pacnmpMno o6nacTh MX rrpMMeHeHM51. Ha 

HaCT051I:QMH MOMeHT C IIOMOI:QhiO MrK, MMeeTC51 B03MO)l(HOCTh rrepeKpoiBaTb 

rrpoJieTDI .[(JIMHOH .[(0 3 0 M, qTO II03BOJI51eT B03BO.[(MTh COopy)l(eHM51 .[(JI51 rrporrycKa 

aBTOM06MJihHhiX M )l(eJie3HhiX .[(Opor B pa3HhiX ypoBH51X (rryTeiipOBO.[(bi), 

COopy)l(eHM51 .[(JI51 3ai:QMThl .[(Opor OT KaMHeiia.[(OB, ycTpaMBaTb TOHHeJIM .[(JI51 

rrpoKJia.[(KM KOMMYHMKa:o;Mil M .n:pyrMe KOHCTPYK:U:MM. KaK BM.[(MM, Ha HaCT051I:QMH 

MOMeHT 06JiaCTh IIpMMeHeHM51 MrK oqeHh M IIIMpOKa M BKJIIOqaeT 

TpaHCIIOpTHOe, IIpOMDIIIIJieHHOe, rpa)l(.[(aHCKOe M MHbie OTpaCJIM CTpOMTeJibCTBa. 

I1pM 3TOM MrK o6na.n:aroT BecoMDIMM rrpeMMyrn;ecTBaMM rrepe.n: coopy)l(eHM51MM 

M3 6eToHa, )l(eJie3o6eToHa M Tpa.n:M:U:MOHHDIMM cTarrhHDIMM KOHCTPYK:U:M51MM 

aHaJIOrMqHOll o6JiaCTM IIpMMeHeHM51: OTHOCMTeJibHO HeBbiCOKa51 CTOMMOCTh 

cTpOMTeJihCTBa 3a cqeT MeHoiiieil MaTepMarroeMKOCTM KOHCTPYK:U:MH M MeHhiiiMX 

3aTpaT Ha MCIIOJih30BaHMe T51)l(eJIOll CTpOMTeJibHOll TeXHMKM; OTHOCMTeJibHO 

HeBoiCOKa51 CTOMMOCTh co.n:ep)l(aHM51 KOHCTPYK:U:MH 3a cqeT rrpocTOThi 

KOHCTPYK:U:MM; BhiCOKMe TeMIIhi cTpOMTeJihCTBa MrK 3a cqeT rrpocTOTDI 

KOHCTPYK:U:MM M Marroro Beca KOHCTPYKTMBHDIX 3JieMeHTOB. YqMThiBa51 

BhiiiieCKa3aHHOe, MO)l(HO KOHCTaTMpOBaTh aKTYaJihHOCTh BDICOKYIO 
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IICCJie,n:oBaHII:H, IIOTeHI . .J;IIaJibHO pacnmp51IOIIJ;IIX MaCUITa6 II c<i_)epy IIpiiMeHeHII51 

MrK. 

llepBaH r JI3B3 IIOCB51IIJ;eHa aHaJIII3Y BHeiiiHIIX Harpy30K II B03,n:eHCTBMH Ha 

MrK. TaK)l(e aHaJIM3HpyiOTC51 cym;ecTByiOIIJ;IIe MeTO.JJ:bi pacqeTa MrK. B IITore 

aBTOp IIpiiXO.JJ:IIT K BbiBO,n:y 0 TOM, qTo OCHOBHbiMII c,n:ep)l(IIBaiOIIJ;IIMM <l_}aKTOpaMM 

Ha IIYTH BHe,n:peHII51 MrK 51BJI51eTC51 Heco6JIIO,n:eHIIe TeXHOJIOriiii CTpOIITeJibCTBa, 

a TaK)l(e OIIIII6KII IIpii IIpOeKTIIpOBaHIIII, CB513aHHbie C HeyMeHIIeM paccqiiTbiBaTb 

,n:aHHbie KOHCTPYKI.J;IIM. ,ZJ:n51 peiiieHH51 rrepBoii: rrpo6neMbi Heo6xo,n:IIMO 

Hapa6oTaTb orrbiT cTpOHTeJibHbiX opraHII3ai.I;IIH rro B03Be,n:eHIIIO KOHCTPYKI.J;IIH 

,n:aHHOrO TMIIa, HeyKOCHIITeJibHO C06JIIO,n:aTb TeXHOJIOriiiO, qeMy MO)l(eT 

rrocrroco6cTBOBaTb rrpoBe,n:eHIIe Bcex MeporrpH5ITIIii: aBTopcKoro II TeXHIIqecKoro 

Ha,n:3opa. PeiiieHMe )l(e rrpo6neMbi KoppeKTHoro pacqeTa MrK cTaHOBIITC51 

OCHOBHOH 3a,n:aqeii: .lJ:MCCepTai.J;IIII. 

ITo pe3yJibTaTaM rrepBoii: rnaBbi <l_)opMyniipyiDTC51 nenb II 3a,n:aqa 

IICCJie,n:oBaHII51 - pa3pa60TKa HOBbiX rrpaKTIIqecKII-OpiieHTIIpOBaHHbiX MeTO.JJ:IIK, 

II03BOJI51IOIIJ;IIH paccqiiThiBaTb MrK c ,n:OJI)l(HOH ToqHoCTbiO. TaK)l(e aBTop 

o6pam;aeT IIpiiCTaJibHOe BHIIMaHIIe Ha yqeT B03.JJ:eHCTBII51 arpeCCIIBHbiX cpe,n:, qTO 

TaK)l(e HaXO.JJ:IIT OTpa)l(eHMe B <i_)opMyJIHpOBaHMM 3a,n:aqM MCCJie,n:oBaHII51. 

CTeneub o6ocuosauuocTH uayqubiX noJio~euuii, BhiBOAOB u 

peKoMeu.r.ai.J,uii, cl}>opMyJiuposauubiX B .r.uccepTai.J,uouuoii pa6oTe 

HayqHbie IIOJIO)l(eHH51 ,n:IIccepTai.J;IIM, c<l_)opMyniipoBaHHbie B 

.JJ:IICCepTai.J;IIOHHOH pa6oTe, OCHOBHbie BbiBO.JJ:bl II peKOMeH,n:ai.J;IIII CJie,n:yeT 

cqiiTaTb HayqHo-o6ocHoBaHHbiMII. Ha BbiCOKOM ypoBHe BbiiiOJIHeH o63op 

cym;ecTBYIOIIJ;IIX MeTo,n:oB pacqeTa MrK II 3KcrrepiiMeHTaJibHbiX 3apy6e)l(HbiX II 

OTeqecTBeHHbiX MCCJie,n:oBaHIIH Ha KpyrrHOMaCIIITa6HbiX MO,n:eJI51X MrK. B 

pa6oTe rroKa3aHo, qTo Ha cero,n:H51IIIHIIH ,n:eHh pacqeT cJIO)l(HbiX KOHCTPYKI.J;IIH 

,n:aHHOrO TIIIIa <l_}aKTIIqecKII BbiiiOJIH51eTC51 C IICIIOJib30BaHIIeM TOJibKO MeTo,n:a 

KOHeqHbiX 3JieMeHTOB. B pe3yJibTaTe c<l_)opMyniipoBaHa 3a,n:aqa pa3pa6oTKII 

aJibTepHaTIIBHbiX MeTO.JJ:OB pacqeTa, o6Jia,n:aiOIIJ;IIX He MeHbiiieH TOqHOCTbiO, II 
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II03BOJUIIOIIJ;I1X yqHTbiBaTb rrpOCTpaHCTBeHHYIO pa6oTy MrK, a TaK)I(e 

51BJUIIOIIJ:HXC51 6onee npOCTbiMH B IIpHMeHeHHH ITO cpaBHeHHIO C MeTO,ll;OM 

KOHetiHbiX 3JieMeHTOB. 

Bo BTopoii r Jiase npe,n:cTaBJieHbi MaTepHarrbi HaTypHbiX H na6opaTopHbiX 

MCCJie,ll;OBaHHH MrK. B nepBOH tiaCTM rJiaBbi npe,n:cTaBJieHbi ,n:aHHbie OCMOTpOB 

MrK, 3KcnnyaTnpyeMbiX B YparrbCKOM pernoHe. ABTopoM BbiiiOJIHeH o63op H 

aHaJIM3 3KCIIepHMeHTOB, IIOCTaBJieHHbiX Ha KpyiiHOMaCIIITa6HbiX H 

IIOJIHOMaCIIITa6HbiX MO,ll;eJI51X MrK, KOTOpbie 6biJIH BbiiiOJIHeHbi 3a py6e)I(OM. 

IToMHMO 3Toro, B ,n:MccepTaU:HH rrpe,n:cTaBJieH 3KcrrepHMeHT Ha 

IIOJIHOMaCIIITa6HOH MO,ll;eJIH IIOJiyKpyroBOH apotiHOH MrK, BbiiiOJIHeHHbiM Ha 

TeppHTOpHH P<l> rrpn yqacTHH concKaTeJI51. ITo pe3yJibTaTaM 3KcrrepnMeHTa 

IIOCTpOeHbi 3IIIOpbi Haiip51)1(eHHH MeTarrJia MrK IIO,ll; pa3JIHtiHbiMH Harpy3KaMH, 

orrpe,n:eneHbi Harrp51)1(eHH51 B rpyHTOBOM KOHBepTe H ,n:e<i_)opMaU:HH MrK. IToMHMO 

3KCIIepHMeHTOB BO BTOpOH rJiaBe paCCMaTpHBaeTC51 B03MO)I(HOCTb pactieTa MrK 

MeTO,ll;OM CHJI, a TaK)I(e MeTO,ll;OM KOHetiHbiX 3JieMeHTOB. Pe3yJibTaTbi pactieTOB 

cpaBHHBaiOTC51 C pe3yJibTaTaMH 3KCIIepHMeHTOB, H3 tiero CJie,n:yeT BbiBO,ll; 0 

B03MO)I(HOCTH npHMeHeHH51 o60HX MeTO,ll;OB H HX COIIOCTaBHMOH TOtiHOCTH. 

B TpeTheii r Jiase ,n:nccepTaU:HH rrpe,n:naraeTC51 ncrroJib30BaTb TeopHIO 

o6onotieK ,n:JI51 pactieTa MrK. ABTopoM npe,n:naraeTc51 HeCKOJibKO BapnaHTOB 

TpaKTOBOK TeOpHH o6oJIOtieK Bparn:eHH51 IIpHMeHMTeJibHO K pactieTy MrK. 

ITepBbiM BapnaHT - o6rn:a51 MOMeHTHa51 TeopH51 o6onotieK Bparn:eHM51, 

a,n:aiiTHpOBaHHa51 K pactieTy opTOTpOIIHbiX ro<i_}pHpOBaHHbiX 060JIOtieK MrK; 

BTOpOH BapHaHT - TeOpH51 060JIOtieK CTyiieHtiaTO-nepeMeHHOH TOJIIII:HHbi. ,[.(JI51 

o6onx BapnaHTOB TeopHH o6onotieK rronyqeHbi pa3pernaiOrn:He ypaBHeHH51. 

B qeTsepToii r JiaBe rro,n:po6Ho paccMaTPHBaeTC51 B03MO)I(HOCTb 

IIpHMeHeHH51 Ha npaKTHKe O,ll;HOrO H3 tiaCTHbiX CJiyqaeB TeOpHH 060JIOtieK 

Bparn:eHH51 - TeopHH rrony6e3MOMeHTHbiX o6onotieK B.3. BnacoBa. C 

HCIIOJib30BaHHeM arrrrapaTa ,n:aHHOH TeopHH aBTOpOM IIOJiytieHbi pa3pernaiOIIJ:He 

ypaBHeHH51, a TaK)I(e <i_)opMyJibi ,n:JI51 ycnnn:H: B cnytiae rronyKpyroBbiX MrK, a 

TaK)I(e BbiiiOJIHeH pactieT rronyKpyroBoii apotiHOH MrK, HCIIbiTaHHOH B paMKax 

3KcrrepnMeHTa, rrpe,n:cTaBJieHHoro B ,n:nccepTaU:HH. BbiiiOJIHeHo cpaBHeHHe 
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pe3yJioTaToB pacqeTa H 3KcnepHMeHTa. KpoMe Toro, BbiiiOJIHeHo cpaBHeHHe 

pe3yJioTaTOB pacqeTa no TeopHH nony6e3MOMeHTHbiX o6onoqeK B.3. BnacoBa c 

pe3yJioTaTaMH pacqeTa .n;aHHOM KOHCTPYKI(HH MeTo.n;oM KOHeqHbiX 3JieMeHTOB. 

KaK BH.IJ:HO H3 pe3yJioTaToB cpaBHeHIDI, pacqeT c npHMeHeHIIeM Teopmi 

nony6e3MOMeHTHbiX o6onoqeK .n;aeT 6onee ToqHbie pe3yJioTaTbi (6nmKe K 

3KCnepHMeHTy), qeM MeTO.IJ: KOHeqHbiX 3JieMeHTOB, KpOMe TOro, OH n03BOJI51eT 

onpe.n;enHTb npo.n;oJibHbie CHJibi B npo.n;oJibHOM HanpaBJieHHH o6onoqKH ( qTo 

HeB03MO)I(HO nonyqHTb MeTo.n;oM KOHeqHbiX 3JieMeHTOB 6e3 nocTPOeHH51 oqeHb 

CJIO)I(HbiX npOCTpaHCTBeHHbiX MO.rt:eJieM). TaK)I(e MeTO.IJ:, OCHOBaHHbiM Ha TeOpHH 

nony6e3MOMeHTHbiX o6onoqeK B.3. BnacoBa MO)I(eT HcnoJib30BaTbC51 .IJ:AA 

MO.rt:eJIHpOBaHH51 HeCHMMeTPHqHbiX 3arpy)l(eHHM, qTo 51BJI51eTC51 BeCOMbiM 

nJIIOCOM .IJ:JI51 aHaJIHTHqecKOrO MeTO.IJ:a (B CJiyqae MeTO.rt:a KOHeqHbiX 3JieMeHTOB 

npHIIIJIOCb 6bi paCCMaTpHBaTb He nOJIOBHHy, KaK npH CHMMeTpHqHOM 

Harpy)l(eHHH, a BCIO KOHCTPYKI(HIO MrK). 

B nHTOii rJiase .n;HccepTal(HH paccMoTpeH Bonpoc Mo.n;enHpoBaHIDI 

noBe.n;eHH51 MfK, HaXO.IJ:51.II(HXC51 B YCJIOBH51X B03.IJ:eMCTBH51 arpeCCHBHbiX cpe.n;. 

PaccMoTpeHbi npo6neMbi B03.rt:ei1cTBH51 arpeccHBHOM cpe.n;bi Ha 3a.II(H.II(eHHbie H 

He3a.II(H.II(eHHbie aHTHKoppo3HOHHbiMH noKpbiTIDIMH KOHCTPYKI(HH. TaK)I(e 

npe.n;Jio)l(eHa paccMoTpeHHa51 Bbiiiie TeopH51 nony6e3MOMeHTHbiX o6onoqeK 

B.3. BnacoBa, MO.rt:HcpHu;HpoBaHHa51 .IJ:JI51 yqeTa Koppo3HOHHbiX noBpe)l(.n;eHHM, 

B03HHKaiO.II(HX B 3KcnnyaTHpyeMbiX KOHCTPYKI(H51X. 

BniBO.IJ:bi, 3aBepiiiaiO.r.n:He pa3.n;enbi, ccpopMynHpoBaHHbie aBTopoM, BeCbMa 

nOJIHO OTpa)l(aiOT HX co.n;ep)l(aHHe, HaH60Jiee Ba)I(Hbie HX HHX npe.n;cTaBJieHbi B 

KOHI(e pa60Tbi B pa3.IJ:eJie «0CHOBHbie BbiBO.IJ:bi» . 

B pa6oTe M.A. OcoKHHa OTMeqeH CHCTeMHbiM no.n;xo.n;, Haiiie.rt:IIIHM B 

oTpa)l(eHHe B cTpyKType .n;HccepTal(HH. 06ocHoBaHHOCTb no.n;xo.n;a 3aKJIIOqaeTC51 

B o6oeKTHBHOCTH HCCJie.IJ:OBaHH51, r.n;e aBTOp H3HaqaJibHO He Bbi.IJ:eJI51eT KaKOM-TO 

o,n;HH MeTo.n; pacqeTa MrK, a cpaBHHBaeT pe3yJioTaTbi pacqeTa no pa3HbiM 

MeTO.IJ:aM C pe3yJioTaTaMH 3KCnepHMeHTa. 
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flpe,ll;JIO)I(eHHhie pe3yJioTaThi HCCJie):(OBaHIUI MoryT 6oiTh HCITOJih30BaHhi 

npH pacqeTe MrK B npou:ecce npoeKTHposaHH5l, a TaK)I(e B npou:ecce ou;eHKH 

ocTaToqHoro pecypca 3KcnnyaTHpyeMhiX MrK . 

.il:OCTOBepHOCTb H HOBH3Ha uay~HhiX DOJIOmeHHH, BbiBO)J.OB H 

peKOMeH)J.aQHH, c<JlopMyJiupoBaHHhiX B )J.HCCepTaQHH 

OcHOBHhie HayqHhie nono)l(eHH5l, BhiBO):(hi H peKoMeH):(aU:HH, 

ccpopMynHposaHHhie B ):(HccepTaU:HH M.A. OcoKHHa, 5IBJI5IIOTC5l ):(OCTOBepHhiMH, 

qTo ITO):(TBep)l():(aeTC5l HCITOJih30BaHHeM H3BeCTHhiX MeTO):(HK, XOpOIIIO 

3apeKOMeH):(OBaBIIIHX ce65l B pa3JIMqHhiX OTpaCJI5IX HayKH H TeXHHKH. 

,l.(OCTOBepHOCTh pe3yJihTaTOB 3KCnepHMeHTaJihHhiX MCCJie):(OBaHHH o6ycJIOBJieHa 

HCITOJih30BaHHeM ITOBepeHHhiX npH6opoB H o6opy):(OBaHH5l, a TaK)I(e 

KBaJIHcpHKal(MeH KOJIJieKTHBa, npOBO):(HBIIIero 3KCITepHMeHT, B COCTaB KOTOporo 

KpOMe COMCKaTeJI5l BXO):(HJIH ):(OKTOp H KaH):(H):(aT TeXHHqeCKMX HayK. 

HoBH3Ha HayqHhiX rrono)l(eHHH, npe):(cTasneHHhiX B ):(HccepTaU:HH, 

3aKJIIOqaeTC5I B pa3pa60TKe HOBOrO npaKTHqecKH -OpHeHTHpOBaHHOrO MeTO):(a 

pacqeTa Ha ocHoBe TeopHH <<nony6e3MOMeHTHhiX» o6onoqeK B.3. Bnacosa. 

fiOMHMO 3TOrO, K HOBH3He He06XO):(MMO OTHeCTH ycoBeprueHCTBOBaHHe 

npe):(JIO)I(eHHOrO MeTO):(a pacqeTa Ha OCHOBe TeOpHH <<nony6e3MOMeHTHhiX» 

o6onoqeK B.3. Bnacosa, no3BOJI5IIOIIJ.ee yqMThiBaTh B03):(eiicTBHe Ha 

KOHCTPYKU:HIO arpeccHBHhiX cpe):(. 

B xo):(e pa6oThi ycTaHOBJieHo, qTo npe):(JIO)I(eHHhie MeTO):(hi pacqeTa Ha 

ocHoBe TeopHH <<norry6e3MOMeHTHhiX» o6orroqeK B.3. Bnacosa o6na):(aiOT 

):(OCTaToqHOH TOqHOCThiO ITO pe3yJioTaTaM cpaBHeHH5l pacqeTHhiX H 

3KCITepHMeHTaJihHhiX ):(aHHhiX. flpH 3TOM MeTO):(hi pacqeTa Ha OCHOBe TeOpHH 

<<nony6e3MOMeHTHhiX» o6orroqeK B.3. Bnacosa npocTI.I B npHMeHeHHH (no 

cpaBHeHHIO, HaiTpHMep, C MeTO):(OM KOHeqHbiX 3JieMeHTOB ), M, KaK CJie):(CTBHe, 

oqeHh 3cpcpeKTHBHhi. flpH 3TOM npe):(JIO)I(eHHhie MeTO):(bi IT03BOJI5IIOT yqHThiBaTh 

npocTPaHCTBeHHYIO pa6oTy KOHCTPYKU:HH H B03):(eiicTBHe arpeccHBHbiX cpe):(. 



OcHOBHI>Ie HayqHI>Ie pe3yJII>TaTI>I .n;HccepTaiJ;IHI oTpa)l(eHI>I B rnecTH 

cTaTI>51X, orry6nHKOBaHHI>IX B peiJ;eH3HpyeMI>IX HayqHI>IX H3.n;aHH51X IlepeqH51 BAK 

MOHH P<l>. OcoKHH M.A. 51BJI51eTC51 coaBTopoM 2 naTeHTOB P<l>. ABTope<iJepaT II 

rry6miKaiJ;HH COHCKaTeJI51 )l;OCTaToqHo IIOJIHO OTpa)l(aiOT co.n;ep)l(aHHe pa60Tbi. 

OcuoBHhie 3aMeqauuH no pa6oTe 

3aMeqaHH51: 

1. l13 .n;wccepTaiJ;HH He 51CHo, rroqeMy 3aKperrneHHe rrpo.n;oni>HbiX KpaeB 

o6onoqKH rrpHHHMaeTC51 rnapHHpHI>IM. EcTb JIH rrpHMepi>I MrK c 

.n;pyrHMH THIIaMH 3aKperrJieHH51 IIpO)l;OJibHbiX KpaeB? 

2. TaK)I(e He 51CHO, KaK B pacqeTHOH cxeMe yqHTI>IBaeTC51 pa6oTa 

<iJyH.n;aMeHTOB. Bo Bcex JIH cnyqa51x Heo6xo.n;HMO yqHTbiBaTI> 

HeB03MO)I(HOCTb BepTHKaJibHbiX rrepeMeW:eHHH? 

3. B .n;HccepTaiJ;HH paccMaTpHBaeTc51 rrpHMeHeHwe TeopHH o6onoqeK 

Bpar.u:eHH51 II B qacTHOCTH rrony6e3MOMeHTHOH TeopHH B.3. BnacoBa. 

Ho OHH rrpHMeHHMbi K pacqeTy o6onoqeK KpyroBoro oqepTaHH51. 

Me)l(.n;y TeM H3BeCTHO, q To cyr.u:ecTBYIOT THIII>I MrK (xoT51 II 

OTHOCHTeJibHO HeMHOroqHCJieHHbie) C .n;pyroif <iJopMOH KOHTypa. KaK 

6biTb B TaKOM CJiyqae? 

4. B .n;HccepTaiJ;HH He paccMOTpeHa pa6oTa rpyHTOBoro MaCCHBa. B 

)l;aJibHeHIIIeM peKOMeH.n;yeM aBTOpy IIpO,l1;0JI)I(HTb pa6oTy B CTOpOHY 

6onee KOppeKTHOrO yqeTa B03)l;eHCTBH51 rpyHTOBOH 3aCbiiiKH; 

5. ITo .n;HccepTaiJ;HH HMeiOTC51 3aMeqaHH51 pe.n;aKIJ;HOHHoro xapaKTepa. 

CooTBeTCTBHe ~uccepTau;uu KpuTepuHM 

IloJiomeuuH o nopH~Ke npucy~euuH yqenhiX cTeneueii 

,[(HccepTau;mi I1JII>H AneKcaH.n;poBHqa OcoKHHa «CoBeprneHCTBOBaHHe 

MeTO)l;OB pacqeTa MeTaJIJIHqeCKHX ro<iJpHpOBaHHbiX KOHCTpyKIJ;HH c 

3KCIIJiyaTaiJ;HOHHbiMH IIOBpe)l()l;eHH51MH», rrpe.n;cTaBJieHHa51 Ha COHCKaHHe yqeHOH 

CTeiieHH KaH)l;H)l;aTa TeXHHqeCKHX HayK ITO CIIeiJ;HaJibHOCTH 05.23 .01 
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