OT3bIB

o aBTopedepary qucceprannu UrnateeBa Anexcanapa BiragumupoBnua
Ha Temy «Pa3BuTHe MeTOda KOHEYHbIX 3JIEMEHTOB B (popMe K/IacCHYeCKOro
CMEIIAHHOT0 MeTOAa CTPONTENbHOH MeXaHUKH», IPeJICTABJIECHHON Ha
CONCKAHHE YUEHOM CTeNeHH JOKTOPAa TeXHHYECKHX HAYK IO CHEeNHATbHOCTH
05.23.17 — cTpouTeIbHAs MEXaHUKA

OcHOBHOE cofepXaHHe OUCCEPTallld, KaK TOBOPUT Ha3BaHHE, MOCBSIICHO
U3BECTHOMY CMEIIaHHOMY METOZY, KOTOpHI paHee IMPHMEHSIN, Kak IMpaBuio,
TOJIBKO IS CTAaTHYECKUX paci€ToB, KaK B OOBIUHOM, TaK M B MATPUYHOHK hopMax.

B cBoeii paboTe aBTOp MOCTaBUJ €N, HUCIONB3Ys KOHEYHO-3IEMEHTHYIO
GOpPMYIHpPOBKY, TIIPEACTaBUTh CMEIIaHHBI MeTon Oojee YHUBEPCAIBHEBIM,
IPUMEHMMEIM K JFOOBIM KOHCTPYKIHWSIM, BKJIIOYas TMOKHE HHUTH, ¥ TOOHBIM K
PEIIeHHO 3a/1a4 TUHAMHUKY U yCTOMYHNBOCTH.

Perenus 3a1ay TUHAMUKA ¥ YCTOMYHMBOCTH CMELIAHHBIM METOIOM SIBIISIOTCS
HauOojiee 3HAUYUMBIMA UM I[EHHBIMH B paboTe. 31eCh aBTOpP MPOSBUI
UCKITIOYNTEIBHYIO H300peTaTeIbHOCTh, OCOOSHHO MPU BEIOOPE OCHOBHOM CHCTEMBI
CMEIIIaHHOI'0 METOA ISl CTATHYECKH OMPEAETUMONA CACTEMBL.

Tak e Hago OTMETHTb, YTO B JUCCEpPTAllMd BIEPBBIC CMEIIAHHBIM METO.X
Ha3BaH kiaccmieckuM. KpoMe Toro, BnepBble BBEAEH HOBBIA TEPMHH «OTKIIHUKY,
KOTOPBIM ONpeNeNseT MAaTpHIly YNPYTUX CBOHCTB CMEIIAHHOIO METoAa. JTOT
TEPMHUH 0000INEH TaK € Ha MaTpHIBI YIPYTUX CBOMCTB METOAA CHJI M MeToda
IIEpEMELICHUN.

Jns psana 3anad COCTaBIIEHO IIPOrpaMMHOE obecrieueHme,
3apEruCTPUPOBaHHOE COOTBETCTBYIOIIUM 00pa3oM.

JIOCTOBEPHOCTH BBIYUCIICHUH U BEIBOJIOB HE BBI3BIBAET COMHEHUH.

ITo Teme pamccepTaldi OMyONMKOBaHO MHOTO paboT B pedepupyeMbIx
XKypHaiaxX. Pe3ynmpTartel paboThl BHEAPEHBI B COOTBETCTBYIOIIYIO CTPOUTENBHYIO
OpraHU3aIHIo.

ITo comepxanuio U 00BEMY IIpeAcTaBIeHHas pad0oTa BIIOJIHE YN OBIETBOPSET
tpeboBauusM «IlooXkeHus! 0 MPHUCYXKICHUN YYEHBIX CTEIEHEN», YTBEPKIAEHHOTO
ITocranosnennem IIpaButensctBa P® ot 24.09.2013r., mpeassBiseMbIM Ha
COMCKaHHe YUEHO! CTENEeH! NOKTOPA HAYK.

[lpu ycHemrHo¥ 3almIuTe aBTOP BIIOJHE MOXET OXHKAATh IIOJIOKHTEILHOE
pemenue Cosera.

I[To quccepTanuy UMeeTCs P 3aMEYaHHM! :

1. BEI3BIBaeT coxalleHHe, YTO B IUCCEPTAllMK HET HU OJHOIO anMepa pacqua
KOHCTPYKIIHH, OU3KON K PeaIbHOM.

2. Heynmauna ccpulka Ha CTaTblo, [Zi€é BIEPBBIE HCIIOJNB30BaH TEPMUH
«KOHEYHBIE 3JIEMEHTEI». ABTOPaMHU 3TOU CTaThU ABJLIOTCS 4 aBTOPA, TOIBKO
OIIHUAM U3 KOTOPBIX siBIsieTcs mpodeccop Kiad.



3. Ilpu oOMIIEHOM HAJMYHK B CIIMCKE JINTEPATypbl HHOCTPAHHBIX aBTOPOB, HE
MMEIOIIKUX OTHOILIEHUS K CMEIIaHHOMY METOAY, B JUCCEPTALUUA HET CCHUIKA
Ha paboTel poccuiickoro cnenuanmucra K.T.H. Imnkwsaoi 3.W., xortopas
3amuTUaa B 1975r. quccepranuio, Tak K€ UCIOJIb3Yysl CMEIIaHHbIA METOJl B
MaTpUIHOHN hopMme.

4. Her cchulOK W Ha paboThI IO CMEIIaHHOMY METOJy aBTOpa 3TOr0 OT3BIBA,
ommy6mukoBaHHbIe B 60° —70° ronsl Mpomuioro Beka.

5. B cceuike Ha pabory 1977r. aBTOpa STOr0 OT3BIBA HEBEPHO YKAa3aHO
U3/1aTeTIbCTBO.

CI[CJI&HHBIC 3aMeuaHus HU B KOeu MEPE HE BIIMAIOT HAa COACPIKKAHUE NUCCEPTAILIHH.

[Tpodeccop-koHCYIbTaHT Kadhenprl « CTPOUTENbHAS MEXaHIKA)
Cankt-IleTepOyprckoro rocyapcTBEHHOIO apXUTEKTYPHO-
CTPOUTENHHOI0 YHUBEPCUTETA

MacnenaukoB A.M. 1.T.H., mpod.

MacnenaukoB Anekcanap MaTBeeBUY

1-p.Text.HayK (05.23.17), Ten. +7-962-687-9840 e 18.09.2019r.
e-mail: aleksmaslennikov@yandex.ru -
OI'bOY BO «Cankr-Iletepbyprekmii

rOCYJapCTBEHHBIN apXUTEKTYPHO-CTPOUTENHHBIN
YHHUBEPCUTET»

190003, r. Cankr-IletepOypr, 2-1 Kpacnoapwmeiickas yi., a.4
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O13bIB

Ha aBTOpedepat auccepranuu MruateeBa Anekcannpa Brnagumuposuda «Pazsumue
Memooa KOHEYHbIX DJIEMEHMO8 8 popme KIACCUYECKO20 CMEULAHHO20 MEemooa
CMPOUMeNbHOU MEXAHUKUY», TIPEJICTABJICHHON K 3alUTe HA COMCKAaHUE YUEeHOH

CTEIIEHHU JOKTOpa TEXHUYECKUX HayK o crneruanbHocte 05.23.17 CtpourensHas

MEXaHUKa

AKTyaJIbHOCTh ¥ CBOCBPEMEHHOCTh PaOOTHI He BBI3bIBACT COMHeHMM. Tak Kak
3aja4d W MpoO0JeMBbl, BO3HUKAIOIIWE B COBPEMEHHOM CTPOMUTENIBHOM TEXHUKE
IPUBOJAT K HEOOXOMUMOCTU PacIIMpeHHs W 0O0OCHOBaHUS OOIIEH Teopwu MeToja
KOHEYHBIX dyieMeHTOB 3a cyeT MKD B (opMme Kiaccudeckoro CMeLIIaHHOTO METOJia
cTpouTensHON Mexanuku. Kak cienyeT u3s aBropedepara B pabore copMyIupOBaHbI
1 000CHOBaHLI OCHOBHBIE ToJoXeHus teopun MKD B (opme wn3BecTHOrO
CMelIaHHoro Metoza. Pa3paboTaHbl cnocoObl MOMyYeHUs (PU3UKO-MaTeMaTHYeCKUX
MOJENIe KOHEYHBIX 3JIEMEHTOB CO CMEUIAaHHBIMUA HEHU3BECTHBIMA B OCHOBHOH
cucteMe. Ha OCHOBE KOTOPBIX OIPENENSIOTCS pa3pellarollie ypaBHEHHS WU
QITOPUTMEI HX peleHuid. JleTanbHO HCCIeIylOTCs OCOOEHHOCTH (DHU3UKO-
MaTeMAaTHYeCKuX MoOJeNel 3aJad [UHAMHUKA M YCTOMYMBOCTH KOHCTPYKLIHM.
[pennoxen (yHIaMEHTAIBHBIH TepMHUH (0 TEPMHHOJOIMH aBTOpa) 'MaTpHla
oTKIHKa", OOOOMIArOIIMI CTaHJApTHBIE OINpeAeNieHUs MAaTpHLl JKECTKOCTH U
TIOJATIMBOCTH. Pa3paboTaHbl MHOTOYHUCIEHHBIE aJITOPUTMBI ONpPENETIEHUs MAaTpPHIL
OTKJIMKOB IUI1 CTAaTHYECKHX M IUHAMMYECKUX 3alad PasjIuYHBIX II0 PasMEpHOCTH
KOHCTpYKIuit. PerieHa mpoOiema BBIIONHEHHUS B y3/1aX KOHEYHO-3JIEMEHTHON CETKU
OJHOBPEMEHHO YCJIOBUI paBHOBECHS U COBMECTHOCTH AehopMaluii Ha IpaHMIax
MeXIy OJineMeHTamu. [IpUBOIMTCS — alrOpUTM, IIO3BOJSIOIIUKM  OIPENENSITh
KOHQHUIypamuy KOHCTPYKIIMH, COOTBETCTBYIOIIUE TOYKaM OHM(YpPKallWy, Ha OCHOBE
reOMeTPUIECKON HEJIMHEMHOCTH.

Db hekTUBHOCTD pa3pabOoTaHHbIX MoJiesIen u QJITOPUTMOB
IIPOJIEMOHCTPUPOBAHA HA MHOTOUMCIIEHHBIX TECTOBBIX 3a]a4aX CTAaTHKU, TMHAMUKY U

YCTOMYMBOCTH B JIMHEMHOHM M HENUHEHHOW IMOCTAHOBKaX MJISI CTEPXKHEBBIX H



mwiacTuHYaTEIX cucteM. [Ipennoxxennas popma MKD upesBpryaiino 3¢ ekTHBHA TIPH
MICCJIEIOBAHUY 3aKPUTUYECKOTO ITOBENEHUSI CTEP/KHEBBIX KOHCTPYKLIUM MpU aHATU3E
"BeTBIIEHUS" PEIICHUN B 3aKPUTUUECKUX 00JIACTSX, a TAKKe MIPH pacuerax CUCTEM C
U3MEHSIOIecsl pacyeTHOM CXEMOW IIpM IIOIIaroBOM IIPOLIECCE HarpyKeHHs.
JlokasbIBaeTcss BO3MOYKHOCTh PAcyeTa PACTSKMMBIX M HEPACTSIKAMBIX HHTEH, dTO
TaK)Xe HeMaJIOBKHO JJISI HHKEHEPHOHN IIPAKTUKHU.

[To Teme nmuccepTalliM OIyOJIMKOBAHO JOCTATOYHOE KOJIWYECTBO pabdorT,
BXOIAINUX B MEXIyHapomHble pedepaTwBHBIE ©0a3bl JaHHBIX, a TakKkKe B
peleH3UpyeMbIX Hay4YHBIX JXypHaJax.

Cuypraro, 4TO IIpeACTaBI€HHass K 3ammre jgucceprauus «PasButme mertona
KOHEYHBIX 3JIEMEHTOB B (hOpMe KIIACCHYECKOI0 CMEIIaHHOIO METOJa CTPOUTEITHHOU
MEXAHHKH»  COHCPXKUT  MPUHIUIKAIBHO  HOBBIE  HAy4YHBIE  Pe3yJIbTaThl,
IPEICTABNIAIONINE WHTEpPeC I HHKECHEPHOM IPaKTUKH, YIOBIETBOPSET BCEM
tpeboBanusM BAK P®, npenssaBisieMbIM K JOKTOPCKHM THUCCEPTALHsIM, a €€ aBTOp
Hraatees A.B. 3aciayXyBaeT NPUCYXACHUS YYEHOU CTEIEHM JOKTOPa TEXHUYECKHUX

Hayk 1o creransaocTd 05.23.17 CrpouTtenpHas MEXaHHKa.

ITpodeccop kadeapbl MaTeMaTHIECKOH TCOPUH

YIPYTOCTH U OMOMEXaHUKU

®I'bOY BO «CapaToBCcKUN HAlIMOHATILHEIN

Hccite1oBaTeIbCKUM IrOCYIapCTBEHHBIN YHUBEPCUTET

umend H.I'.YepHBIIIEBCKOIO», 1. T. H., IPodeccop ~ T.H. BenocTouHsIit

benocrounsii [ puropuit Hukomnaesny
®I'BOY BO «CapaToBCcKuii HallMOHANBHBIA HCCIEN0BATENBCKUN TOCYAapCTBEHHBIHN
yauBepcuteT uMeHd H.I'.UepHEBIIIEBCKOTo»

Anpec: 410012, r. Caparos, yi. AcTpaxaHckas, B

Tenedon: (8452) 210-683 ———
E-mail: kafedramtuibm@yandex.ru Mognmcs / o Z;M( {7
JI.T.H. o cnenmansHoctH 05.23.17 “ieHbil cexpetapy sy 7
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OT3bIB

Ha aBTopedepar auccepranuu HMruateeBa A.B. Ha Temy «Pa3BuTHe MeTona
KOHEYHBIX 3JIEeMEHTOB B (QopMe KJIACCHYECKOTO CMEIIaHHOTO METoAa
CTPOUTEJIbHOM MEXaHWKW», IPEIACTABICHHOW Ha COWCKaHWE YYEHOM CTeleHH
JIOKTOpa TEeXHUYECKHX HayK mo coenuansHoctd 05.23.17 — crpouTenbHas
MeXaHHKa.

AxTyasibHOCTh paboThl A.B. MruarseBa moaTsepxaaeTcsi HEOOXO0IUMOCTBIO
COBEPIIIEHCTBOBAHUS KJIACCUYECKUX METOJIOB pacyeTa CTPOUTEILHOH MeXaHUKH
JUlsl pacyeTra KOHCTPYKLMWM, I'Zie UCHOJB3YIOTCS CIOXKHBIE pacyeTHble cxeMbl. K
TaKUM KOHCTPYKIIUSIM MOXHO OTHECTH CXEMBI, KOTOpPhIe€ HMEIOT BKIIFOUECHUS
HeJleoOpMUPYEMBIX BJIEMEHTOB UM F€OMETPUYECKA H3MEHSEMBIe CHCTEMEBI B BHJIE
KHHEMATUUECKOU HETH.

Ilensto paboOTBl ABIAETCA pa3pabOTKa METOAMKM Ha pacIiupeHue
BO3MOJXHOCTE MeTola KOHE4YHBIX 3yeMeHToB B (opme KCM, mpum kortopoii
OJHOBPEMEHHO YYMUTBHIBAIOTCS KAK KHHEMATUYECKHE, TAK U CUJIOBBIE HEU3BECTHBIE.
Takol Moaxox K pEeLIeHUIO 3a1a4 IT03BOJIAET MOBBICUTH TOYHOCTH ONpPEIeNICHMUs:
HaMpsSHKEHHO-e(OPMUPOBAHHOTO COCTOSIHUSI HCCJICTyEMbIX KOHCTPYKIMM CO
CJI0’KHOM pacyeTHOM CXEMOM.

ABTOpOM, Ha OCHOBaHMHU IPEIJIOKEHHONH METOJUKH, yAAJIOCh pa3paboraTrh
alITOPUTM DELIEHUS T€OMETPUYECKH M KOHCTPYKTHBHO HEIMHEHHBIX 3a1a4 Ui
U3MEHSIOUIEHCST pacdeTHOM CXeMbl IPH [OLIArOBOM IPOLECCE HarpyXeHUs
CTaTUYECKOT0 U AUHAMUYECKOI'O BO3AEeUCTBHUSI.

[mybokuii  aHaNM3 COBPEMEHHOTO COCTOSIHHSI  MPOOJEMBI  BBISBHII
HEOOXOIMMOCTh TIOMyUEHHUS Pa3pellaloninX YpaBHEHHH Ha 6a3e MaTeMaTHYECKUX
MOJIe/iel KOHEUHBIX DJEMEHTOB, pPa3padOTKU aJIrOPUTMOB M HUX pEIIeHUs C
HCIIOTh30BaHHUEM METOJIOB CTPOUTENBHON MEXaHUKH, TEOPUU YIPYTOCTH, METOJ/IOB
JTUHEHHOU anreOphl U BEIUMCIUTEIBHON MAaTEMATUKHU.

[IpuBeneHnbie B aBTOpedeparTe pe3yibTaThl TEOPETUYECKUX HCCIENOBaHUN
UMEIOT MPAKTHYECKOe 3HAUEHHE U SIBISIFOTCS IMOJIE3HBIMHU U1 Pa3BUTUS METOJa

KOHEUHBIX 3JIEMEHTOB.
[To aBTOpEedepaTy UMEIOTCS 3aMEYaHUS:

1. Crnucox nmyOnukanuii A.B. UrHatbeBa oTBedaeT TpeOOBaHUSIM, KOTOPBIE K
TakuM Mmatepuanam npenbsasister BAK Poccuu. BMmecte ¢ TeM, 0CHOBHBIE
MyONWKalMy  BBIMOJIHEHBl COMCKaTesieM B coaBTopcTBe.  IlosTtomy



)KeJlaTellbHO, YTOOBl Ha 3alllUTe aBTOp JAaJl MOAPOOHYIO HH(OpMAIHIO O
CBOEM JIMYHOM BKJIa/ie B JOCTUTHYThIE Pe3yJIbTaThI.

2. Ilo aBrOpedepary BO3HHUKACT BOIPOC, HACKOJIBKO  pa3BUBACMbIN
POrpaMMHBINA TPOJYKT MO3BOJISET PAaCUIMPUTh KJIacC pellaeMbIX 3amad, B
YaCTHOCTH JABYX()a30BBIX CUCTEM, B CPABHEHHUH C U3BECTHBIM IIPOrPAMMHBIM
obecnieuennem, Hanpumep «ANSY S».

B umenom pabora A.B. UrnatbeBa, cyns mo aBTopedepaTy, 3acily’KMBaeT
onodpennst. OHa COOTBETCTBYET TPEOOBAHUSAM K TOKTOPCKHUM IUCCEPTALHSIM IO
crenpanpHOCTH 05.23.17 «CTpouTenpHas MeXaHHKa», a aBTOP 3aCiy)XKHBaeT
PUCYXKICHUS YUEHOM CTENEHU NOKTOpa TEXHUYECKHUX HaYK.

3aBeayromui Kageapoi CTPOUTEIBHON MEXaHUKU
TroMeHCKOTO MHIYCTPUATBHOTO YHUBEPCUTETA,
Crpourensnsiii uactutyT (CTPOMH, TY),
JIOKTOp TeXHUYECKUX HayK(05.23.17)

tenedon 8(3452)28-39-16, BHyTpeHHui 18-

61 3
sokolovvg@tyuiu.ru A CQ(/% Coxkonos

3aBenyromuii kadeapoi NpUKiIaHas MEXaHUKa

TIOMEHCKOTO WHJIyCTPHUATBHOTO YHUBEPCUTETA,

JIOKTOP TEXHUYECKHX HAYK(05.23.17)

tenedon 8(3452)28-33-78, BayTpennuii 12-11

yakubov(@tyuiu.ru .E. Axy6GoBckuii
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yDa ﬂbCKVIﬁ MuHucTepcTBO 06pasoBaHns 1 Hayku Poccuiickoin denepalim
3 v depepanbHOe rocyaapcTBeHHOEe aBTOHOMHOE 06pa3oBaTesibHOe
. d)ep.epaanbm yupexzeHue Bbiclero obpasoBaHus «Ypanbckuii heaepanbHbii
' YHUBEPCUTET yHUBEPCUTET UMeHHM nepsoro MpesuaeHta Poccun B.H. EnbuyHa»
ma m Mpesnperma UHCTUTYT (pyHAAMEHTaNbHOro 06pasoBaHus
Kadenpa CTpouTenibHOW MexaHUuKu

OT3hbIB
Ha JINCCEPTAIlMOHHYIO paboTy
HUrnarpeBa Anexcangpa BiragmmupoBuya
«Pa3BuTHE MeTOa KOHEUHBIX 3IEMEHTOB B (hOpME KIIaCCHYECKOTO CMEIAHHOIO METOA
CTPOMTEILHON MEXaHUKH), IIPEJICTABIIEHHYIO HA COUCKAaHHUE YUYCHOH CTENIEHH TOKTOpa
TEXHUYECKHUX HAyK 110 crenranbHoCcTh 05.23.17 CtpounTenbHas MEXaHHKA

ABTOpOM TeopeTHYeckH O0O0OCHOBaHa HOBas (GopMa MeToJa KOHEUYHBIX 3JIEMEHTOB,
Oasupyromasics Ha KIaCCHYECKOM CMEHIAHHOM MeTone, pa3paboTke (H3MKO-MaTeMAaTHYECKHX
MOJIENIEH KOHEYHBIX 3JIEMEHTOB, AJITOPUTMOB M IIPOrPaMMHEIX CPEICTB, MO3BOJISIFOIIMX BEIIOIHATE
pEIICHHE IMHEWHBIX U HEIMHEUHBIX 3a/1a4 CTAaTUKU, JMHAMUKY U YCTOMUUBOCTU COOPYKCHHIA.

JIOCTOBEpHOCTh  pe3ynbTaTOB  OOECIEYMBAETCS  yJOBIETBOPCHHEM  pa3pabOTaHHBIX
QITOPUTMOB OCHOBHBIM COOTHOLICHHSM CTPOUTENBHONW MEXaHHUKH, TCOPUU YIPYTOCTH U MEXAHUKU
CILIOINHOM Cpezbl, MCIOJIb30BAHHEM OOOCHOBAaHHBIX YHCJIEHHBIX METOJOB M MOATBEPXKIACTCS
CPaBHCHHEM DE3YJIETATOB PELIECHUS TECTOBBIX IIPUMEPOB C pe3yJbTaTaMH HCCIIEIOBAHUHN IPYrHX
aBTODOB.

IIpennoxeHHBIE aBTOPOM TEOPETHYECKHE ITOJIOKCHUS SIBISIOTCS HOBBIMH. Brepsrie
BBEJIEHO (QyHIaMEHTaIBHOE IIOHATHE — «MaTPHIA OTKIHKOBY. Pa3paboTaHbl aITOPUTMEI IOy 9EHHS
Matpull OTKIMKOB KD U1 3ama4 ctaTukd ¥ ycToiuMBOCTH. Pa3paboTaHb! allrOPUTMBI TOCTPOEHHMS
CHCTEM KOHEYHOJJIEMEHTHBIX YpPaBHEHUW /I 3a4a4 CTaTHKH, JUHAMHUKHA W YCTOMYMBOCTH B
cMmemmanHoi Gopme. [IponsBeneH pacdeT KOHCTPYKIUM B IMHEWHOM U HETMHEMHOM MOCTAHOBKAX.

IIpakTHueckoe 3Ha4YCHHWE IOIMYYCHHBIX PE3YIHTATOB COCTOMT B TOM, YTO MpeiaraeMas
¢dopma MKD pacmmpsier BozamMoxxHOcTH MKD 10 CpaBHEHHIO € CYIIECTBYIOIIMMHE €r0 BApHaHTaMH
4 Gpopmamu.

Jluccepranys NpencTaBisieT cOO00M Hay4HO-HCCIIENOBATENbCKYI0 paboTy, Ha aKTyalbHYIO
TeMy. HoBBIE Hay4yHBIE pPe3yNbTAThI, MMOMYYEHHBIE TUCCEPTAHTOM, HMEIOT CYIIECTBEHHOE 3HAYECHUE
Ui HAyKd M TIpakTHKHA. Pabora oTBedaeT TpeOOBaHUSAM, MPEOBSBISIEMBIM K JIOKTOPCKHM
JMUCCEPTAIUsAM, a €€ aBTOP 3aCILy XKMBAET IPUCYKIEHUSA €My YUYEHOM CTENIEHU JOKTOpa TEXHHYECKHX
Hayk 1o cnenuanbHocTd 05.23.17 CtpouTtensHas MeXaHHUKa.

3aB. kadenpoii CTPOUTETFHON MEXaHUKH
Ypansckoro ¢enepalbHOTO YHUBEPCHUTETA,

npodeccop
IonsikoB Anexceii AdanacreBUd

620002, r. Exatepunbypr, yi. Mupa, 19,
pab. ten. 8 (343) 375-45-33, =

3I1. mouTa: a.a.polyakov@urfu.ru o7 sapang oy
polyakov@ s, SSheosare, <, JA YA T HHK
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OT3bIB
Ha aBTOpedepaT JUccepTalloHHOM paboTe! Mruateesa A.B.
«Pa3BuTHE METOIa KOHEUHBIX 3JIEMEHTOB B (POpPME KJIACCHYECKOTO CMEIIAHHOTO
METO/a CTPOUTEIbHON MEXaHUKI
Ha COMCKaHUE YYEHOM CTENIeHU JOKTOpa TEXHUYECKHUX HayK
1o cneruanbHocTd 05.23.17 — CTpouTenbHas MeXaHuKa

AKTyalbHOCTb TeMbl H PpPe3yJIbTATOB MCCIAEI0BAHHS HE BBI3BIBAET
COMHEHHM BBHIY TOrO, 4TO TpaauuuoHHas (opma MKD B mepemerneHusx, Ha
KOTOpOM OCHOBAHO OOJIBIIIMHCTBO MPOTPAMMHBEIX KOMIIJIEKCOB, HE SBISIETCS
YHUBEPCAJIBHBIM ~HMHCTPYMEHTOM IJIS pelleHHs MHOTHX 3a[ad  OIEHKH
HaIpPsHKEHHO-e(POPMUPOBAHHOIO COCTOSHHS CIOXHBEIX CHCTEM. B To e Bpems
CTPOUTENbHAS MEXaHHWKa pacloyiaraeT OOJNIBIIMM apCeHalloM JPYTHX MeETOIOB
pacueTra CTPOUTENBHBIX KOHCTPYKIMM, TakuX KaK METOH CHJ, CMEIIAHHBIA U
KOMOVHMPOBaHHBIN METOZBI, He HAIeIIINX IIHPOKOTO TPUMEHEHHUS B PACYETHOMH
npaktuke B ¢opme MKD. VMeHHO mo3TOMy IpefCTaBieHHAas K 3alliTe
JuccepTalMoHHas paboTa, mocBsAmeHHas pasputuio MKD B dopMe Kaccuueckoro
CMEIIIaHHOTO METO/Ia, SIBNISIETCS aKTyaJIbHOM.

J{oCTOBEPHOCTH MOJIyYEeHHbIX pe3yJibTaToB obecrnednBaeTcst
HCIIOJIb30BaHUEM (YHAMEHTAIBHBIX IOJIOKEHUN CTPOUTENBHOW MEXaHHKH,
TEOPUH YIPYTOCTH, MEXAHUKH CIUIOIIHON CpeIbl M MOATBEPKAACTCS CPaBHEHUEM
pPe3yNbTaToOB  PacyeTOB TECTOBLIX NPUMEPOB ¢ Pe3yNbTaTaMHK  HMCCISHOBaHUH
IOPYTHUX aBTOPOB.

YpoBeHb HAYYHOH HOBH3HBI 3aKIIOYAETCs B pa3paboTKe:

- HOBBIX IIOJIOXKEHHM TEOPMHM MeToJa KOHEYHBIX JJIEMEHTOB B (hopme
KJIACCUYECKOTO CMEIIaHHOTO METO/a,

- crnoco0oB TONyueHUs: (PU3NKO-MaTeMAaTUYECKUX MOJeNlell KOHEYHBIX
AJIEMEHTOB CO CMEIIaHHBIMU HEU3BECTHBIMU B OCHOBHOI CHCTEME;

- QITOPUTMOB DEILICHHS PAa3pelIAIONINX YpaBHEHHMHA Ha 0a3e MOJyYyeHHBIX
Mozelnel KOHEYHBIX 3JIEMEHTOB;

- (U3UKO-MaTeMaTHYECKUX MOJielell M alrOpUTMOB peEIleHUs 3a1ad
JVHAMUKYA U YCTOWYMBOCTHU, PEAYKLHUOHHBIX METOAOB IMOHIKEHUs Pa3MEPHOCTH
CHUCTEM 4YacCTOTHBIX pa3pelIalolNX ypaBHEHWH, TI'e€OMETPHYECKH HEIWHENHBIX
3a7la4 ¥ U 337a4 pacyeTa KOHCTPYKTUBHO-HEIMHEHHBIX CUCTEM C OTHOCTOPOHHUMMU
CBSI3SIMU. ' ,

IIpenmo>xeHHBIE aBTOPOM IUCCEPTAllUU pEIIeHUs apryMEeHTHPOBaHLl U
OLIEHEHBI ITyTeM CpPaBHEHUS C APYTUMU U3BECTHBIMU PEIICHUSMH.

Teopernueckasi W NpakTH4YecKass 3HAYMMOCTH DPAOOTHI COCTOUT B
pacmMpeHuH OOIIEed TeoOprUr METONa KOHEYHBIX 3JeMEHTOB 3a CUET MPHUBIEUYECHUS
KJIACCUYECKOTO CMEIIAaHHOTO METONa CTPOUTENbdOW MEXaHWKH, a TaKKe
BO3MOXXHOCTH HCIIOJIF30BaHUS IIOJYYEHHBIX pPE3yJbTaTOB IPHU pPELICHHH 3a1ad
pacueTa CIOXHBIX CUCTEM, AJIS KOTOPBIX TPaAUIIMOHHBIE METOIbI MOICITUPOBAHMS
U pacyeTa He IPUTOIHBL.



IosiHOTA OTpaseHHss B NyOJHKAOUAX OCHOBHBIX  MOJIOKeHHI
AnccepTaNMH.

[To TeMe MAaHHOTO HCCIIEIOBAaHWS aBTOPOM OIYOJMKOBaHO 75 Hay4YHBIX
paboT, U3 KOTOpHIX 1 MoHOrpadus, 32 cTaTbd B XKypHaNnaX, PEKOMEHIOBAHHBIX
BAK, 6 crareil B H3IaHMSIX, BXOMSIMX B MEXKIYHapOAHbIE pedepaTHBHbBIC 6a3bl
JIaHHBIX U crcTeMbl murupoBanus Web of Science u Scopus.

AHanu3 IpeICTaBICHHBIX ITyONMKalul CBUACTENBCTBYET O TOM, YTO OHH
JAIOT [JOCTATOYHO IIOJIHOe MpefCTaBleHHe OO0 OCHOBHBIX IOJIOXKEHHUAX
IHCCEpPTAIIMOHHOMN PaboTHI.

Cyns mo aBropedeparty, IpelcTaBleHHas K PaCCMOTPEHUIO TUCCEPTaLHs
COOTBETCTBYeT IyHKTaM 1, 2 u 4 [acmopra CHENUATBHOCTH 0523:17
CrpouTenbHas MEXaHUKA. :

3ameuanue:

1. Cpenu TpeACTaBISHHBIX B aBTOpe(epaTe KOHEHYHBIX JIEMEHTOB
OTCYTCTBYeT  JBYXCIOWHBIA  M3rHOaeMbli ~ KOHEYHBIA  3JIEMEHT
[UIACTMHKY, TPENCTaBIMIOMMA  KaK  TEOPETHYeCKMH Tak M
IPaKTHIECKUM HHTEpPeC C TOYKH 3PEHUs NPUIOKEHWsS CMEIIAHHOTO
METOAA.

Cunraro, YTO JUccepTalMoHHas paboTa «Pa3BuTHE METOJA KOHEYHBIX
STeMeHTOB B (JOpMe KIACCHYECKOTO CMEIIAHHOrO MeTOJa CTPOHMTENbHOU
MEXaHWKH» COOTBETCTBYET TpeboBaHUAMY ILIIL. 9-16 «ITosoxeHNs 0 NPUCYKACHUH
yueHBIX ~ cTemeHed»  (yrBepiaenHoro  IlocraHOBIEHHEM [TpaBuTenscTBa
Poccuiickolt Penepanuyd OT 24 ceHTalOps 2013 1. Me842), mpeansaBAsSeMbIM K
JUCCEpTAIMAM Ha COMCKAHME YUEHOU CTENeHH J0KTOpa HayK, a e aBTop WruateeB
Arexcanap BrIaIuMUpOBHY 3aCIy’XHBAeT MPHUCYXACHHUS €My YYCHOH CTENEHH
JOKTOpa TEXHWYEeCKMX HayK II0 CIENHalbHOCTH 05.23.11 — CrpoutenpHas
MeXaHUKa.

JIOKTOp TEXHHYECKHX HayK, mpodeccop,
npodeccop kadenpsl «MocTbl U TOHHETH» Cepreit

®I'BOY BO Cu6AIN @%ﬁ AnexcaHIpoBuY

(Hay4HbIE CIIELIUAIBHOCTH: ~ MatBeeB
052307 ° 0523.11)
(e-mail: dfsibadi@mail.ru)
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®IBOY BO "Cubupckuii TOCyZapCTBEHHBIH  aBTOMOOUIBHO-IOPOXKHEIH
yamBepeuret (Cu6AJIN)" (PI'BOY BO CubAJIN) 644080, 2. Omck, np. Mupa, 3,
tenedor (3812) 65-03-22, daxc (3812) 65-03-22, e-mail: info@sibadi.org



OT13bIB Ha aBTOpe(depaT AucCcEPTALUH
HrnarseBa Anekcanapa Biagumuposuda
«PasBrTHE MeTOAa KOHEIHBIX 3JIEMEHTOB B (hOpMe KIIACCUYECKOIO CMELIaHHOIO
METOJla CTPOUTENHHOU MEXaHUKWY,
[IpeICTaBIeHHON Ha COMCKAaHKE YYEHOU CTEIIEHU JOKTOPA TEXHUYECKUX HAYK
o crneruansHocTU: 05.23.17 — CtpouTtenpHas MeXaHUKa

Huccepramusi UruateeBa A.B., 0e3ycilOBHO, aKkTyajbHas U IIPAKTHYECKH
3HayMMas, T.K. peub HIeT O pa3pabdoTKe METONOB pEIIeHUs 3anad TEOpUHU
YIPYrocTH, B TOM 4YHUCJIE TEOMETPUYECKH HEIMHEHHBIX, METOJOM KOHEUYHBIX
snmemenToB (MKD). HeoOXOAMMOCTh IOCTPOSHHUS CMEHIaHHBIX (YHKIIMOHAIOB
oOycioBieHa TeM, YTO Kiaccudeckue ¢(yHkmuonansl MKD, copepxkamme B
KauyeCTBE HEM3BECTHBIX TOJIBKO IEPEeMEIIeHNs, HENPUTOAHBI I YHCICHHOTO
aHalli3a MaJlOCKUMAaeMbIX M HECO)KMMAaeMbIX MaTepHasloB. BrepBrle cMemaHHBINA
GYHKIMOHAN, COJEp)KalUi KpOME IIepeMEIleHUs U CpedHee HalpsDKeHUE B
sanemenTe, 661 moctpoeH JI. ['epmanom. Vim Obutn perieHsl 3a1auu 00 onpeieieHun
HanpspkeHHO-aeopmupoaHHoro coctostHus (HJIC) koHCTpyKIUI U3 MaTepuajloB
¢ xoabhdunuenToM [IyaccoHa O1U3KUM UM paBHBIM 0,5. 3aTeM OBLIM MOCTPOEHBI
MHOTOYMCIIEHHBIE (QYHKIMOHAIBl CMELIAHHOTO THIA, COAEpXKallhie Kpome
nepeMetenuit apyrue komrnorenTsl H/IC.

annas pabota siBisieTcss 000OIIEHHMEM CMEIIaHHBIX (YHKIMOHAJOB IS
ucnons3osans MKD mpu pelreHuy NpakTHYecKHd BaXXKHBIX 3afad. [logpoOHo
pPacCMOTpEHBI ANTOPUTMBl UYUCIEeHHOM peanmzamuu MKD s pelnenus 3agad
JUHAMUKY, YCTOHYMBOCTH KOHCTPYKLMM, B TOM YHCJIE€ YYUTHIBAIOTCS OOJBIINE
nedopmarnyy (TeoMeTpUUeCKH HeNMHENHbIe 3a1aun). [locenane 3anaqu aBiasioTces
BeCbMa TPYOHBIMH C TOYKH 3pEHHS HX UHCICHHOIO aHaiM3a BBUILY HX
CYIIIECTBEHHOM! HEJIMHEUHOCTH.

ABTOp IuicCepTallMOHHON pabOTHl CIPABHIICS C ITOCTABIEHHBIMU 3aJadaMHy,
Ha MO# B3z, ycreniHo. [Ipogenana Gomnpimas TpygoeMKas padboTa 0 CO3/IaHUI0
QJITOPUTMOB peIleHNs 3a/1a4 ¥ KOMILIEKCA COOTBETCTBYIOLIUX IIPOIPaMM.

B kxadecTBe 3aMedaHus CleIyeT OTMETHTh HEKOE€ UTHOPHUPOBAHUE OOJIBIIIOrO

Kiacca paboT MO CMEMIaHHBIM (YHKIMOHAJIaM TEOPHUM YIPYIOCTH, BKIIOYas



IIEPBYIO B 3TOM HampaBieHuu paboty JI. ['epmana, a Taxke padotel Xy-Bamuiry,
Peiiccuepa.

He ouens noHsTHa mpobiiemMa, CBsI3aHHAas ¢ UCKIIFOUEHHUEM ITepeMeIeHu, KakK
’ECTKOTro Iesioro. Ha Ham B3Iy, JOCTaTOYHO OBLTO PUKCHPOBATH OJHY TOYKY Ha
MOBEPXHOCTH N1e(hOpPMHUPYEMOIO TBEPIOTO Teja, YTOOBl MCKIIOYUTh TaKue
nepeMeIIeHus (WU MIPU PEeIleHUH CUCTEM JIMHEHHBIX anreOpandecKux ypaBHEHHH
MKD 3adukcupoBath OIHY TOUKY ).

Tem He MeHee, yKa3aHHbBIE HENOCTATKH HE CHUKAIOT LIEHHOCTHU IMOJyYEHHBIX
pesyasTaTtoB. Cyms mo aBTopedepary, nuccepranus MraarbeBa A.B. mpencrasmnser
co0oif 3aKOHUYEHHYIO paboTy, BHIIOJIHEHHYIO Ha BEICOKOM YPOBHE, OTBEYAIOIIYIO
tpeboBanusiMm BAK, a couckaresns 3aciayXuWBaeT MPUCYXKICHUS yUYCHOU CTEIEHH
JOKTOpa TEXHHYEeCKMX HayK Io crnemuanbHoctd 05.23.17 — CrpoutenpHas

MCXaHHKa.

JI.1.H. o cnenuanpHocTH 01.02.04 —

Mexanuka gedbopMupyeMoro TBepAaoro

Telna, mpodeccop Kadenpsl MPUKIaJHON

MaTeMaTUKU U NH(POPMATHKU

MHCTUTYTa GU3UKH U MAaTEMaTUKA

Kabapauno-bankapckoro ,

rOCyJIapCTBEHHOTO YHUBEPCUTETA \,/L( 5 /OWO Omxynos M.M.

Anpec: 360004, Poccus, KbP, r. Hanpuuk, yi. Uepssiiesckoro, 173
Ten.: +7 (8662) 42-25-60

dakc.: +7 (495) 337-99-55

E-mail: yka@kbsu.ru
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B uccepranuonnsiii coset J[ 212.028.10
npu PI'EOY BO «Boarorpaickuii rocy 1apcTBEHHBINA TEXHUYECKUN YHUBEPCUTET)
400074, r.Bonarorpan, yia. Akagemuyeckas, 1.

OT3bIB

Ha apropedepar auccepraunu MTHATBEBA Anexcannpa Bnagumuposnya
«Pa3BUTHE METO/1a KOHEUHBIX 3JIEMEHTOB B ()OpME KIACCUUECKOTO CMEIIaHHOIO
METOZA CTPOUTEIILHON MEXaHUKI»

NPE/CTaBIEHHON Ha COUCKAaHUE yUEHOH CTEeleH! JOKTOpa TEXHUIECKUX HAYK
no crienranpHocTu 05.23.17 — CtpouTenpHast MexaHuKa

B Hacroslmiee BpemMs METOJ KOHEUHBIX 3JIeMEHTOB B (opme Merona
HepeEMELEHUH CTPOUTENEHON MEXaHUKU BEChMA U3y4YeH, HAAEKEH U TOMUHUPYET
B IPAaKTUYECKUX IMPWIOKEHUAX pacyéra CTPOUTENBHBIX KOHCTPYKLMH U
COOpy)XeHu# B Hamed ctpaHe u 3a pybexom. Ho y kaxngoro mmmepa cpok
JUIEPCTBA KOHEYEH, U OYEeHb Ba)XKHO N'OTOBUTH M Pa3BUBATh allbTEPHATHBHLIE B
Oymyumiem Oojiee NpeANOYTUTENbHbIE, KOHKYPEHTHO CIIOCOGHBIE ITOAXOIBL.
IlosTomMy nuccepranmonnas pabora A.B.MruatpeBa, MOCBAIIEHHAS Pa3BUTHIO
METO/a KOHEYHBIX DBJIEMEHTOB B (DOPME CMEIIAHHOTO METOJa CTPOUTENILHON
MEXaHUKH, O0e3ycloBHO akTyalbHa. Tem OGojlee OMHMM M3 OYEBUIHBIX
NPEUMYILNECTB YMCIIEHHOM peanu3allid CMEIIaHHOI'O METOJa CTPOUTENILHOM
MEXaHUKHM I10 CPaBHEHMIO C YMCIIEHHOW peanu3aluedl MeTojia IepeMelleHui
V3HAYaJIbHO SIBJISIETCS TO, YTO KaK IE€PEeMEINeHHs, TaK U BHYTPEHHHE YCHIIUS,
HalpsOKeHUsA, B TIEPBOM CJIydae BBIYMCIIAIOTCS Ha OIHOM — TIEPBOM YPOBHE
annpoOKCUMANui. ITO JAET BO3MOKHOCTh 110 Pe3yibTaTaM HYHCICHHBIX PacdéToB
KOHCTPYKIIMHM C PaBHON JOCTOBEPHOCTBIO OLICHUBATH, KaK UX MKECTKOCTD, TaK U UX
NPOYHOCTH. BEBI3BIBAET ONTHMHU3M M TO, YTO B 3TOM SBHO 3aCITy>KHBAIOLIEM
npusHanus aBrkenun A.B.Mruartees He onuHok. Hanmpumep, 31ech uHTEpecHSBI U
IIOKa3aTeJIbHbl pabOThl M Hay4HbIE pe3yNbTaThl OJHOIO M3 OMNIIOHEHTOB €ro
nuccepranroHHol pabotel FO.A. Trokanoga.

B kadecTBe mepBOro 3aMevyaHus ClieyeT OTMETHTH 3aMETHBINA HEeIOCTaTOK
HaCTOSIIEW TOKTOPCKOM AMCCEPTAMOHHON padOThl, @ UMEHHO OTCYTCTBUE B HEil
NPUMEPOB MPAKTUYECKOro TPHMEHEHHS pa3pabOoTaHHOro IOAXONa B pacyérax
pEIbHBIX CTPOUTENLHBIX KOHCTPYKLIMM M COOpPYKEHHH, B TOM 4YHCIE B
HEJIMHEWHOM IMOCTAHOBKE, U IEMOHCTPALH MPEUMYIIECTB 3TOr0 MOAXO01a UMEHHO
Ha Takux MpuMepax. A 3T0O BaxHO. Bo03MOXHOCTH HCCIeqyeMbIX U
pa3spa0aThIBa€MBIX IIOAXOAOB 3JleCh  IPOJEMOHCTPHUPOBAHBI HA  TECTOBBIX



npuMepax pacu€ToB BecbMa KOHCTPYKTHBHO NPOCTBIX OJHOMEPHBIX WM
JIBYMEPHBIX CTEP)KHEBBIX CHCTEM. JTO, K COXKAJIEHHIO, MOXXET TOBOPUTH JIAIIb O
TOM, YTO YPOBEHb Pa3BUTHs METOIa KOHEYHBIX 3JIEMEHTOB B (OPME CMEILIaHHOTO
METOJIa CTPOUTETHHON MEXaHUKM Ha CErOJHAIIHUN JeHb el He TOTOB K €ro
CEpPBhE3HBIM IIPAKTUYECKUM TPUIOXKEHUsIM. M aBTop OuMccepTaluu He IIpUBEN
HETO0JIOCJIOBHBIX apTyMEHTOB, YTOOBI 3TO ONPOBEPTHYTh.

Bropoe 3ameuanue. Cyas 1o TeKCTy aBTopedepara, aBTop IIpH paboTe Hal
JUCcepTalliel He BBITIOJHUII COOTBETCTBYrOIMM pexomenmauusM BAK o630p
pe3yJIbTaTOB HAYYHBIX HCCIIEOBAHUMU, ITOCBALIEHHBIX PA3BUTUIO CMELIAHHOIO
METOJla CTPOUTENILHON MEXaHWKH U €ro INPUMEHEHHUIO K pacyéraM CTPOMUTEIbHBIX
KOHCTPYKLIMH, B TOM 4Yucie B (opMe MeTOJa KOHEYHBIX DJJIEMEHTOB, U HE
OXapaKTepu30Bal CETOAHSIIHUMA YpPOBEHb 3TOr0 HAy4HOIO JBMXKEHHA. Bpsn nu
aBTOp C HHUM He 3HakoM. MOXET co34aTbCsi HEBEPHOE CYXAEHHUE, 4TO
A.B.MrnatneB BBIIIONHSET UCCIIEIOBAHNS B 3TOM HaIlPaBIICHUH IIEPBBIM.

BrickazaHHBIE 3aMeuUaHHsi HE YMaSIOT MOEW IMO3ULUU, 4TO AJIeKCaHAp
BnagumupoBud MraatbeB MO HUTOraM 3allUTHl HACTOSAIIEW AHCCEPTALIMOHHON
paboThl Ha COMCKaHWe YUEHOW CTENEeHH AOKTOpa TeXHUYECKHUX HAyK 3acilyKUBaeT
MPUCYXKIEHUST €My KMCKOMOW CTEIeHH, a BBIIOJHEHHass UM AMCCepTallMOHHas
paboTa COOTBETCTBYeT COBpeMEHHbIM TpeboBanusiMm BAK, npenbsBiseMbiM K
JTOKTOPCKUM JTUCCEPTALIUSIM.

Buaagumup Hukonaesuu Cunopos,

JIOKTOp TeXHU4YeCcKuX Hayk (cnenuanbHocTh 05.23.17 - CtpouTenbHas MexaHUKa),
npodeccop, UIeH-KOppecHoHIeHT Poccuiickol akalieMHM apXUTEKTypbl U
CTPOMTENBHBIX HayK, mpodeccop kapenpsl « CTpoUTebHbIE KOHCTPYKLUH, 3aHHS
U COOPY>KEHUS» DenepansbHOro roCy/1apCTBEHHOIO aBTOHOMHOT'O
o0pa3oBaTeaLHOIO  yUpeXIeHUss  Bhiciiero  oOpaszoBanus  "Poccuiickwmii
yHuBepcuteT Tpancnoprta” (MUNT).

Anpec mecta pabotsl: 127994, I'CII-4, r. Mocksa, yin. Obpasnosa, 1. 9, ctp. 9
Tenedon: +7 499 978 0162
e-mail: sidorov.vladimir@gmail.com
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OT3bIB
Ha aBTOpeepar nucceprauuu MruatbeBa Asnexcanapa Buaaummupo-
BHYa «Pa3BHTHE MeTOJa KOHEYHBIX 3J1eMeHTOB B (JOpMe KIACCHUECKO-
ro CMEeUIaHHOI0 MeTO/a CTPOMTENbHOH MEeXaHUKH», MpPeacTaBJIeHHO
K 3alldTe Ha COMCKaHHe YYEHOH CTeNeHH JOKTOPa TeXHHYECKHX HAaYK
no cneuHaabHOCTH 05.23.17 — «CTpouTe/ibHA MEXaAHHKA»

Huccepraunonnoe uccnenosanue A.B. Mrnatbesa nocesiieHo paspaboTike mMeTosa
KOHe4HbIX 31eMeHTOB (MKDJ) B popMe KnaccH4ecKoro CMeaHHOro METO1A CTPOUTEN b-
Hol MexaHuKu. Tpamunmonnas Gopma MKD ocHoBaHa Ha MeTozEe MepeMelleHuii i ro-
Jy4usa CBOE MPEUMYIIECTBEHHOE Pa3BUTHUE, KaK B IUIaHE TEOPUU KOHEUYHBIX 3JIEMEHTOB,
TaKk ¥ B peanusalurd OONBIIMHCTBA COBPEMEHHBIX HPOTPAMMHbIX KOMIUIEKCOB. ABTOp
CIIPAaBE/IMBO OTMEYAET, YTO MCIIOJIB30BaHUE TpaAULIMOHHOH Gopmbl MKD B nepemerie-
HUAX [IOMUMO JIOCTOMHCTB CBS3aHO C HEKOTOPHIMU IpobieMamu. Tak, npu npubnuskeH-
HOM pELICHUH 3a[a4d TOYHOCTh BBIYHMCIISIEMBIX YCHJIMM BCErJa MEHBIIE TOUHOCTU Bbl-
YUCIIIEMBIX TepeMelleHuil. Takxke CyliecTByeT mpoOieMa NOCTAHOBKH IPaHMUYHbIX
YCIIOBUH B yCUNUSX (HAIIPSOKEHMAX) U Ap. YUUTBIBast 9T (HAKThI, & TAKKE PsiJi UCCIe10-
BaHUH, HANpaBJEHHBIX HA pa3BuTUe JApYyrux Gopm MKD (B HampsikeHusx, B (opme
METOJa CUJl, B Pa3JIMYHBIX T'MOPUIHBIX MONX0JaX), MOXKHO 3aKJIIOUMUThL, YTO TeMa JIHC-
cepTauroHHOM paboTel A.B. Mruateepa sBiIseTCS MpaKTUYECKH BAKHOR U aKTyanbHOIA.

ABTOpOM pa3paboTaHbl (PU3UKO-MATEMATHYECKUE MOJEIU KOHEUHBIX IEMEHTOB M
aJITOPUTMBI ()OPMUPOBAHHSL Pa3peLIAONINX YPaBHEHUM /IS JMHEMHBIX M HEeNHHEHHBIX
3a/1a4 CTaTUKHU, JUHAMHUKH U YCTOMYUBOCTH. B 3amauax qTuHAMHUKU O COOCTBEHHBIX KOJle-
OaHMAX INPOBENEHO MOAENUpOBaHWE MaTpullbl Macc KD, (GopMUpOBaHHE 4acTOTHBIX
YPaBHEHHH W JaHa METOJMKA MX PEIICHUH (I CTep)KHEBBIX CHUCTEM M ILUIACTHMHOK). B
3a71a4axX yCTOMYMBOCTH PACCMOTPEHBI IPOOJIEMBI MaTeEMaTUYeCKOr0 MOJIETUPOBAHMS 151
CTEPXKHEBBIX M IJIACTUHYATBIX CUCTEM. B reomerpuyeckn HENTMHEMHOW IMOCTAHOBKE
UCCJIeIOBaHbl  HEKOTOPBIE 3aJa4yd O Ae(QOpPMUPOBAHMHM TPOCTBIX  LUAPHUPHO-
CTEPXKHEBBIX IUIOCKMX CHCTEM, BKIIo4as (pepMmy Museca, TMOKMX HEPACTHKUMbBIX M
PacTsHKUMBIX HUTEH U TPOCOB, a TaKXE€ PacCMOTPEHBbI KOHCTPYKTHBHO HelHWHEHHbIE
3a/1a49¥ C OJIHOCTOPOHHHMMH CBS3AMH C IIOCTPOEHHBIM MTEPALHOHHBIM TPOLIECCOM (pac-
YEeThI BBIIIOJHEHBI JJI MHOIOIPOJIETHOH OallKi ¥ IUIACTHHKH C OJHOCTOPOHHUMM OMOpa-
MU I10 KOHTYPY).

J10CTOBEPHOCTE pe3yNbTAaTOB HE BBHI3BIBAET COMHEHUH.

K Haubosee BaXXHBIM pe3ysIbTaTaM HUCCIIENOBAHMI OTHOCATCS:

1. pa3zpaboTka aJlrOpUTMOB MOIYYEHHs] MaTpull OTKIKMKOB KD [is 3amau craTthky u
YCTOHYMBOCTH M MaTpPHI] MacC AJid 33184 JUHAMHUKHA C COOTBETCTBYIOLIMM OCTPOEHHEM
CUCTEM DPa3pelIalOIIUX KOHEUHO-3JIEMEHTHBIX YpaBHEHU;

2. pa3paboTKa €IMHOro ajropUTMa PElICHHS HENIMHEWHBIX 3a7ad O HaxOKIeHHU
H/IC pacTsokuMBIX M HEpacTsHKUMBIX HUTEH, a Tarke pa3paboTKa alropuTMa pelleHMs
IeOMETPUUYECKH HEJIMHEHHBIX 3a/la4, C [IOMOLIBI0 KOTOPOrO ONPEAENSIOTCS KOH(pUrypa-
LMY KOHCTPYKIMH, COOTBETCTBYIOLIIUE TOUKaM OU(YpPKAIUH;

3. pa3pa0OoTKa alnropurMa pacyera KOHCTPYKTHBHO HEJIMHENHBIX CUCTEM C OJIHOCTO-
POHHHUMM CBSI3SIMHU.

OcHOBHBIE pe3yJbTaThl pabOTHI SBISIOTCS HOBBIMHU M BHOCST CYILIECTBEHHDII BKIAL B
pa3BUTHE TEOPUH U METOOB aHanu3a Ha ocHoBe MKD B dopme cMeliaHHOro MeToa.

[lo aBTOpEdEpaTy nMeeTcs 3aMmedaHHe, He BIUSIOIIEE Ha OOIIYIO MOJIOKUTENBHYIO
OLIEHKY AuccepTaluoHHOM paboTel A.B. Urnathega.

B munamndeckrx 3amadyax pacCMaTpUBAIUCH TOJBKO COOCTBEHHBIE KOjeOanus CH-
CTEMbI, ¥ pellleH’e IPOBOAUIIOCE 0€3 ydeTa BHYTPeHHEro TpeHusl MaTepuana. Hackonbko
YCJIOXHUTCS PEIIEHUE 33Ja4H B ClIy4ae yuyeTa BHYTPEHHETO TPEHMs?

Bompoc 3T0T cBsi3aH, rMaBHEIM 00pa3oM, ¢ TIEPCIIEKTUBOM pa3paboTKK pacyeTHOro



aJIrOpUTMa IIPU aHAIW3€ BBIHYKACHHBIX KOneOaHUM, riae ydeT AeMI(upoBaHus HIpaeTt
BaXHYIO POJIb. [103BOJIUT JIM MIPEATIOXKEHHAS ABTOPOM CXeMa IIOCTPOCHHS PeJLy LI POBaH-
HOH CHUCTEMBI JUIsl YaCTOTHBIX YPaBHEHMH BBICOKOTO IOpAIKA YYECTb HAIMUME TPEHUS.
Benp naxe [y KOHCEPBATMBHON CHCTEMBI allFOPUTM COIEPYKMT BOCEMbB IYHKTOB (CT.
21-22 aBroped.). B ciydae jxe NUCCHNATUBHOM CHCTEMBI 3TO MOTPEOYET MOCTPOCHHS
MaTpULb! eMII(pUpoBaHus (Hapsdy ¢ MaTPHLAMH MacC U OTKJIMKOB), 8 COOTBETCTBYIO-
wast 060011eHHas anrebpandeckas podneMa OyeT comepKaTh KBaAPaTHUHO BXOSIIIMI]
napamerp.

Hucceprannonnas paboTa BBINONHEHA HA COBPEMEHHOM HAy4HO-TEOPETHUECKOM
ypoBHe. Ee oTiiMYaeT 4eTKoe M SACHOE H3IIOXCHHE MaTepHalla, YTO CBUJIETENLCTBYET O
BBICOKOH Hay4YHOW KBanM(pukauuu aBTopa. OCHOBHOE COJIEp)KaHME MPEICTABICHHOI
paboThl COOTBETCTBYET MACIOPTy crienuaibHOCTH 05.23.17 — « CTpouTeNbHAasS MeXaHH-
Ka» 1o nyHkram 1, 2 u 4, a ee aBrop, A.B. MIrHaTheB, OCTOMH MPUCYKAEHUS YYEHOH
CTEIEHHU JOKTOpa TEXHHYECKHX HayK.

I-p TexH. Hayk (05.23.17), mpodeccop,
npodeccop Kaheapbl CTPOUTETHHOIO
NPOM3BOJCTBA U TEOPUH COOPY KSHHH

Anexcanap HukonaeBuu [loranos

E-mail: potapovan@susu.ru
Ten. +7 (351) 267-91-83

OI'AOY BO «¥OxHo-Y panbCckuii rocyaapcTBeHHbIM yHuBepcuTe (HUY)
Ilouroseiii anpec: 454080. Yensibunck, npocnekt Jlenuna, 76

BEPHOU
Haganpuux cayx06m
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OT3LIB
Ha aBTOpedepar mmccepramuu HMraateeBa Aiekcanznpa Biagumuposuda «PasButme merona
KOHEYHEIX 3JIEMEHTOB B (hOpMe KIIACCHYECKOT0 CMEIMAHHOTO METOAA CTPOUTENBHON MEXaHUKI,
IPECTaBIEHHON Ha COMCKAHNE YICHOU CTEIIEHH JTOKTOpa TEXHUYECKUX HAYK MO CHEeIHAaTbHOCTH

05.23.17 — CtpoutensHas MEXaHUKA.

Pabota mocBsIIcHA Pa3BUTHIO METOJAa KOHEYHBIX 3JIEMEHTOB B (OPME KIaCCHYECKOTO
CMEIIaHHOTO0 METOIa CTPOUTENLHON MEXAHHUKH.

ABTOpOM pa3paboTaH paCIIMPEHHBIA METON KOHEYHBIX DJJIEMEHTOB B  (opMme
KJIACCHMYECKOT0 CMEIIaHHOIO METO/IA.

PaspaboTaHs! Qr3HKO-MaTEMATHIECKUE MOJIEIH HEKOTOPBIX TUIIOB KOHEYHBIX JIEMEHTOB
W aIropuTMbl GOPMEPOBAHHS pa3peliaroIUX YpaBHEHHI NPUMECHHUTENBHO K THHEHHBIM ¥, UTC
BECHMa BaXXHO, K HEJMHEHHBIM 3a[adaM CTaTUKH, TMHAMHKH M YCTOWYHMBOCTU B CTPOHUTEIBHON
MEXaHHUKE.

PaspaboTansl anrOpuTMBl M IpOrpaMMHBIE CpEICTBA YHCICHHOH peanu3aruu
pa3pelnarouX ypaBHEHHHA.

DddHexkTUBHOCT, pa3pabOTaHHBIX MOJENCH M aIrOPUTMOB IOATBEPXKICHA YHCICHHBIM
pelIeHreM IMUPOKOTO Kpyra TECTOBBIX IIPUMEPOB.

Cugraro, 9ro IO HAYYHONH HOBH3HE, AaKTyalIbHOCTH TEMBI, HAY9HOMY YpPOBHIO H
IPaKTHYECKUM pe3yibTaTaM, JauccepTanuoHHas pabota MrmateeBa A.B. cooTBercTByeET
TpeGOoBaHMsM, IPEIBABISIEMBIM K IOKTOPCKHAM JUCCEPTALHSM, & €€ aBTOP JOCTOMH IPHCYXICHUS
€My YYEHOM CTENEHH JTOKTOpa TEXHUYECKHX Hayk Io crenuanbHocTd 05.23.17 — Crpourtensrast

MCXaHHKa.

.,._4:.-:iu?.r'éu;}yHH\j’h') nognunce
LA Lrcoctobe

KaromoB Pammut A6aynxakoBud

..»56'*’\0 7

> Q' \‘(\23- ‘AC‘. 3 S g i K E

2 Ay ,,«'V g 3 = : / ,
JIOKTOp (PU3HUKO-MATEMATHICCKUX HAYK, LRED 2O L M %

So5 o L9 :

Hayunas crnenmanpaocts: 01.02.04 — me§ags ehophi ¥ TREpAOTO-TEia,

jasl
=
w
[¢]
an
=
®)
=1
o

npodeccop, mpodeccop kadeaps! Mexa
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