OT3bIB
0(pHMUIHMAIBLHOI0 ONIIOHEHTA HA JMCCePTALUI0
HUrnatseBa Aslekcanapa Biaagumuposnya
«Pa3BuTHE METO/1a KOHEYHBIX 3JIEMEHTOB B (hopme
KJIACCHY€eCKOr0 CMEIIaHHOI'0 MeT0/1a CTPOUTEIbHOM MeXaH UKW,
MpeACTABJICHHYI0 HA COMCKAHHE YYEHOH CTeNeHH
JOKTOPAa TEXHHYECKHX HAYK M0 CNIeNHATbHOCTH

05.23.17 — CTtpouTe/ibHAsl MEXaHHUKA

B Hacrosmiee Bpems pacder HanpsbkeHHO-AedopmupoBanHoro cocrosaus (HAC)
CTPOMTENBHBIX KOHCTPYKUMH BBINOJHACTCA, Kak MpaBUIO, C HCMHOJIb30BaHUEM
IPOMBIIUIEHHBIX IPOrPAMMHBIX KOMIUIEKCOB, PEATU3YIOUIMX OCHOBHOW YHCICHHBIN
METOJl CTPOMTEIBHON MEXaHMKH — MeToJ KOHe4HbIX ameMeHToB (MKD). Ilpu stom
ucnonb3yercss  Bapuant MKD B dopme Meroaa mnepemenieHHid, B  KOTOPOM
HEM3BECTHBIMHU, OTHOCUTEIBHO KOTOPBIX COCTABIISAETCS M PEIIACTCS CHCTeMa YPaBHECHHI,
SBJIAIOTCS NEPEMEILLEHUA U YIJIbl II0BOPOTA Y3J10B KOHEYHO-3JIEMEHTHOM CeTKH. Takomn
BapuanT MKD, Hapsgy ¢ XOpomo U3BECTHBIMH JOCTOMHCTBAMH, HUMEET U P
HepocTtaTkoB. K 4YHCily TakMx OCHOBHBIX HENOCTATKOB, KakK OTMEYaeTcss B
PELEH3UPYEMOHN IUCCEPTALIMH, OTHOCATCS: TOHM)KEHHAs: TOYHOCTh ONPEICIICHUS YCHIUN
(HampspKEHUH) MO CPaBHEHMIO ¢ TOYHOCTBIO ONpPENENICHUs MEPEMELICHHUH; yXyAIeHHEe
00yCIOBIIGHHOCTH MATpUIBl CUCTEMbl YPAaBHEHHH INPU HAJMYMM B PACUETHOH CXEMe
DIIEMEHTOB KOHCTPYKUMH C OONBIIOM KECTKOCTBIO; pPa3pbIBHBIM XapakTep TmoJei
HAaNpsDKEHMH HAa TPaHMLAX KOHEYHBIX JJEMEHTOB; HEOOXOIUMOCTh TOCTPOCHHS
CIEIMANbHBIX CIOXKHBIX AJITOPUTMOB YHCIICHHOTO PELICHUS MPU PEIICHUU HEITMHCHHBIX
3aJa4 C CHUHTYJIIPHBIMH TOYKAMH: NPEESIbHBIMM TOYKAaMH U TOYKaMH OMQypKaruy Ha
KPHUBOH «II€pEMEIICHUE-HArPy3Kay.

OmuuM U3 cnoco0OB  NpEOJOJTCHHs  yKa3aHHBIX  HEJNOCTATKOB  MeEToAa
nepeMeNleHnn sBisieTcs uenonb3oBanue MKD B popme cmemannoro meroga. Hecmotpst
Ha TO, 4ro Takad (Gopma MKD wu3BecTHa JaBHO, B CYIIECTBYIOLIMX MPOrPaMMHBIX
KOMIUIEKCAX 3TOT METOJ HE pealn30BaH, YTO CBUJETEIBCTBYET O HEJOCTATOYHOM €ro

pa3paboTaHHOCTH, OCOOEHHO TIPH pEIICHMH HEJIMHEeHHBIX 3azad. [losTomy Tema



mUccepranoHHo  pabotel  UrnateeBa A.B., B KOTOpOM  pacCMaTpuBarOTCs
TEOPETHYECKUE W AJITOPUTMHYCCKUE NPOOJEMBI pEIICHUs MIUPOKOTo Kpyra 3aaad
CTPOMTEIBPHOW MEXaHHKHU C HCIOJIb30BAaHUEM CMEIIaHHOW (OpMBI METOJa KOHEYHBIX
HJIEMEHTOB, SIBJISIETCS AKTYAJIbHOM.

B peuensupyemoil auccepTaldd pacCMOTPEHBl OCHOBHBIE MaTE€MaTUYECKHE
MOJIETIM CTPOMUTENILHON MEXaHUKHU: THOKHME HHUTH, CTEP>KHEBBIE CHCTEMbI, H3rHOaeMble
TOHKHE IJIAaCTHUHBI, TEOpHs YIpYyrocTH. Jljas Bcex yKa3aHHBIX MoJeJell Ha OCHOBE
€MHOT0 MOJAXO0Ja CTPOATCS pa3/IMuHble BAPUAHTHl KOHEUHBIX SJIEMEHTOB CMEIIAaHHOTO
MeToa. AHaIM3UPYIOTCA Bonpockl ucnoiab3oBanus MKO B ¢opme cmermanHoro merona
JUIS 3a/1a4 CTaTHKHU, JUHAMUKU U YCTOMYMBOCTH. PazpaboTaH u MpoieMOHCTPUPOBAH Ha
IpUMepax alrOpUTM PELICHUs] TEOMETPUUECKHN U KOHCTPYKTUBHO HEITWHEWHBIX 3a7a4 Ha
ocHoBe MKD B (popme cMmemanHOro MeTo1a.

Hayynasi HoBHM3Ha mnonyyeHHBIX B jaucceprauuu A.B.MrnarbeBa pe3ynbTaroB
3aKJII0YAEeTCs B CIACAYIOUIEM:

- pa3palboTaH METOJ| MOCTPOEHHUS MATPHUIl KOHEUHBIX 3JIEMEHTOB CMEIIaHHOTO
METO/a, Ha3BaHHBIX AaBTOPOM «MAaTPHUIBI OTKIMUKOB», Ha OCHOBE KJIACCHYECKOTO
CMEILIAHHOI0 METOJIa CTPOUTENILHOM MEXaHUKH B OTJIMYUE OT TPAJMUIIMOHHOTO IOJIX0/Ia,
UCTOJIb3YIONIETO KOHTHUHYaJbHBIC CMeENIaHHbIe (PYHKIHOHAIBI THMA (GYHKIHOHAIOB
Peiiccuepa;

- Ha OCHOBE pa3pabOTaHHOrO MOAXOAAa MOJIYYEHbI MAaTPHIIBI OTKIMKOB KOHEYHBIX
3JIEMEHTOB Ul IIUPOKOr0 Kpyra 3ajad CTPOUTENbHOM MEXaHUKH — HUTH, CTEPXKHH,
TOHKHE IUIACTUHBI, TEOPHS YIIPYTOCTH;

- C HCIIOJIb30BaHUEM pa3pabOTaHHOrO MOAXOAa IMOJIY4YeHbl MATPHUIBI Macc H
MaTpHIBl T€OMETPHYECKOW MKECTKOCTH, IMO3BOJSIONINE pElIaTh 3aJa4d JUHAMUKH |
YCTOMYMBOCTH KOHCTpYKUUI Ha ocHoBe MKD B hopme cMemaHHOT0O MEeTOa;

- pa3paboTaHbl AITOPUTMBI PEIICHUs HEJIMHEWHBIX 3a7a4 Ha OCHOBE CMEIIaHHON
Gopmbr MKD, no3Bossiomue: a) onpeaeTuTb CHHTYIISIPHbIE TOYKU — MPEAeIbHBIE TOYKH
U TOYKM OmQypkanuy, HaHTH KPUTHYECKYIO HArpy3Ky, IpHU KOTOPOW CHCTEMa TepsieT
YCTOMYMBOCTB, MOJyYUTh HUCIIAJAIONIYI0 BETBb KPUBOM «II€pEMEIICHHE — Harpy3Kay;

0) pemuTh KOHCTPYKTUBHO HEJTMHEWHBIC 3a/1a49H C OJJHOCTOPOHHHMH CBS3SIMH;

B) pPEIINTH HEJIMHEHHEBIC 3a4a44, KaK Jis HEPACTAXUMBIX, TaK U U PACTSXKHUMBIX HHTeﬁ;



- pa3paboTaHbl QJITOPUTMBI YHMCIEHHOM pealu3alyy, MPEIIOKECHHBIX B
JUCCEepPTallMU MOAX0J0B, HA OCHOBE KOTOPBIX CO3JaHbl aBTOPCKUE MIPOrPaMMBI.

O00CHOBAaHHOCTH M [JO0CTOBEPHOCTH pE3YJbTATOB W BBIBOJOB JUCCEPTALIUU
A.B.UrnatseBa obecrieynBaeTcs:

- KOPPEKTHBIM HCIIOJIb30BAHHEM MAaT€MAaTHMYECKHX METOJOB M MOJEEH
CTPOUTEIHHOU MEXaHUKH;

- CPaBHEHHMEM YHCIICHHBIX PEILLIEHUM, MOJYyYEHHBIX aBTOPOM, C aHATUTHYECKUMH
pEUICHUAMH, B TEX CIydasxX, KOrja HUMEIOTCS aHAIMTUYECKUE PEIICHHUS ;

- CpPaBHEHHEM IIOJIyYEHHBIX aBTOPOM PEIICHWH C PEIICeHUsIMH, TOJyYeHHBIMHU C
oMok nporpammuoro komiuiekca JIMPA CAIIP.

IIpuBeneHHbBIE B AMICCEPTALIMM IPUMEPH] PaCYETOB MOATBEPHKIAIOT, YTO KOHEYHBIC
3JIEMEHTBl CMEUIAaHHOI'O0 METOJa Ha OCHOBE pa3pabOTaHHBIX aBTOPOM AJITOPHUTMOB H
IPOrpaMM I03BOJIAOT NpoBoauTh aHanmu3 HJIC cTpouTenbHBIX KOHCTPYKIUN U HX
3JIEMEHTOB C JOCTATOYHO BBICOKOM TOYHOCTBIO M MPU 3TOM B psiie CIydaeB MPEo0JIeTh
yHOMsIHyThI€ BbilIe HepocTaTku MKD B popMe MeTo1a nepemMenieHuu.

PesynpraThl, momydyeHHbE B JUCCEPTALMH, MPOLUTH anpoOanyio B HAyYHOU
[eYaTu ¥ IMyOJu4HOe 00CYX/IeHHEe Ha HAyYHO-TEXHUYECKHX KOH(epeHIusaX. OCHOBHbBIC
MIOJIOXKEHHsI JUCCEPTAllMOHHOTO HCCIEIOBAaHUs ONMyOJMKOBaHB B MoHorpaduu, B 32
cTarbsax B KypHanax u3 llepeuns BAK P®, B 6 craThsix B KypHanax, UHJIEKCUPYEMBIX B
6a3ax manubpix Scopus u Web of Science, a Taxke HEOOHOKpPATHO IOKITAIbIBAIMCH Ha
KOH(QEpEeHUUsIX U CEMHHApaXx.

[Ty6nukanuu aBTOpa B OCTATOYHOHM CTETEHU OTPAKAIOT OCHOBHBIC PE3YJILTATHI,
NIOJTyYEeHHbIE B IUCCEPTALIMOHHOM paboTe.

IIpakTHyeckasi 3HAYMMOCTD Il HAYKH M NPAKTUKU PE3YIbTATOB, MOJYICHHBIX
B nucceptauuu A.B.MruaTbeBa, 3aKIH04aeTCs B CICAYIOMIEM:

- TEOPETUYECKHE IIOJIOKEHMS, YMCJIEHHbIE QJITOPUTMBI M  IPOTPaAMMBI,
pa3paOoTaHHBIE B IMCCEPTALUH, MO3BOJAIOT NpoBoauTh aHamu3 HJIC cTpouTenbHBIX
KOHCTPYKLIMH, B TOM 4YMCIIe, B T€X Clyd4asiX, KOrJa 3aTpyJHEHO WUIu He 3¢ (HEeKTHBHO
ucnoabs3oBanrne MKD B hopme meToa nepeMenieHuii;

- METOZBI U AJITOPUTMBI, pa3pabOTaHHbIE B JUCCEPTALMH, MOTYT OBITh IPUMEHEHBI
HE TOJIBKO JII1 pACCMOTPEHHBIX B IUCCEPTALIMM 3aJa4, HO U JUISl APYTHX MaTEMaTHYSCKUX

Moneneﬁ, HCIIOJIb3YEMBIX B CTpOHTCHbHOﬁ MCXAaHHKC,



- KOMITBIOTEPHBIE MPOTPaMMBI, pa3paboTaHHbIE TI0]] PYKOBOJICTBOM aBTOpa, MOTYT
ObITh HMCIOJIB30BAHBI NPHU CO3JAAHMM TNPOTPAaMMHBIX KOMIUIEKCOB i aHanuza HJIC
CTPOUTEINIFHBIX KOHCTPYKIIUHA Ha OCHOBE cMemanHoi popmer MKD.

[IpakTHyeckyl0  3HAUYUMOCTh  pe3ynbTaToB  aucceprauuu  A.B.MrnateeBa
HOBBIIIAET TOT (PaKT, YTO ABTOPCKHE IPOrpPaMMBbl, pPEATM3YIOUIHE pa3pabOTaHHbIC B
IMCCEPTALIMK METOAbI U AITOPUTMBI, MIPOLUIH perucTpanui B denepanbHoit ciryxoe 1mo
MHTEJUIEKTYaJIbHO COOCTBEHHOCTH.

Pesynbrarel, moOdy4YeHHbIE B JUCCEPTAIlMOHHOW paboTe, MOIryT OBITH
PEKOMEHI0BAHbI /ISl MCIIOJI30BAHUS B HAy4YHBIX M OOpa30BaTENBHBIX OpraHM3allHsIX
CTPOUTENBHOTO MPOQHIIA.

IIo peuensupyemoil paboTe MOryT OBITH CHEJIaHBl CICAYIOIIHE 3aMeYaHHs:

1.K coxanenuto, B paboTe HUIJIE HE OIMCAHBI HCIIOJIB30BAHHBIC ABTOPOM
YKCIICHHBIC AJITOPUTMBI PEIICHUS CHUCTEM YpaBHEHUW CMeENIaHHOro Meroaa. Tak kKak
MaTpUlla 3TOM CHUCTEMBl ypaBHEHHIl He SBIISIETCS TOJIOKUTEIBHO OMpEeaeIEHHOM, TO
CTaHJApTHBIC aJITOPUTMBl PEIICHUS CHCTEM YpPaBHEHHMH, HCIOIb3yeMbIE B METOJE
IEPEMEILICHU, HE TOAATCA U1 CMEIIaHHOTO METO/Ia.

Jlna 3ajgay cTaTUKH B 1. 2.4 aBTOp YNOMHHAeT O BO3MOXHOCTH CBEIECHHS
YPaBHEHMH CMEIIAHHOIO METOAA K CHCTEME YpaBHEHUW MeEToJa MepeMEIIeHHH, HO
OCTaeTCs HEACHBIM MCIOIb30BAJICA I UMEHHO 3TOT MOJIXOM B Pa3pabOTaHHBIX aBTOPOM
IporpaMmax.

Yro ke Kacaercss YMCIEHHOI'O AJIrOpUTMA pPEleHHs MpoOJieMbl COOCTBEHHBIX
3HAYEHUH JUIsl YPABHEHUH CMELIAHHOTO METO]Ia, KOTOPBIH HEOOXOJMMO HCIIOIL30BaTh
IPU PELIEHUH 3a7a4d IUHAMUKU U YCTOMUUBOCTH, TO 3TOT aJITOPUTM OCTAJICS B paboTe He
M3JI0)KEHHBIM.

2. Ilpu pemeHMM 3azad OMHAMHUKH CMEIIaHHBIM METOAOM H3BeCTeH 3(deKT
«IIepeMeNIMBaHuA» YaCcTOT COOCTBEHHBIX KoJieOaHuii. B pabore:

Hcmonos IO0.I'., Cnuskep B.W. O6 ogaoM 3¢ dexre, BOZHHKAIOMIEM MTPH

UCIIOJIb30BaHMM METO/Ia KOHEYHBIX 3JIEMEHTOB B CMELIAHHOW (popme

// CTpouTenbHas MEXaHHUKA H pacyeT CoopyKeHH.-1984.- Ne 1.- C. 43 - 48
JOKa3aHo, YTO IPU HMCIOJIb30BAHUHM METOAA KOHEYHBIX JIEMEHTOB B CMEIIAHHON (hopme

JaCTOTHI COOCTBEHHBIX KOJIEOAHHI MOT'YT OKa3aTbCsl HE YNOPSAAOYEHBI 10 BO3pacCTaHHUIO



MX YHCJIEHHBIX 3HAYCHUH. ABTOp JAHCCEPTAIIMOHHOM pabOThl HE H3I0XKHUI CBOH
HpeUIOKEHUsA 00 ydere 3Toro 3 dexra.

3. B n. 4.3, paccMarpuBas 3aJadyd O BBIHYXXICHHBIX KOJI€OaHUAX IIPH
MOJUTapPMOHHUYECKOM  BO3JCUCTBUHM, aBTOp yTBepxkmaer (c. 136): «Omnpenenus
BO3ZHHKAIOIUE B CHUCTEME OT JCUCTBUS KaXkJI0M U3 HArpy30K MakCUMasbHbIE YCUIIUA, HA
OCHOBE TPUHIIUMIIA HE3aBUCHUMOCTU JEHCTBUSI CHUJ HAWJEeM MaKCHUMAaJbHbIE YCHIUS MPH
CyMMapHOM BO3JEHCTBUU 3THX HArpy30k». B TakoM oOmieM BUAE C 3TUM yTBEP)KICHHEM
TPYJAHO COIJIaCUTHCSA, TaK KaK MaKCHMaJbHBIE YCHJIMS OT Pa3HbIX HArpy30K MOTYT
BO3HHMKaTh B pa3Hble MOMEHTHl BpeMeHH. [IpobimemMa CyMMHpOBaHUS NUHAMHYECKUX
OTKJIMKOB HAa pasHbIX 4YacTOTaXx XOpOIIO W3BECTHA, HampuMmep, B 3ajadax
CEMCMOCTOMKOCTH KOHCTPYKLUMH M 1O CUX MOp fABJSETCS OJHON M3 HEPEUICHHBIX 0
KOHIIA 3374 CTPOUTEIbHOM MEXaHUKH.

3ameuaHus pelaKIIMOHHOTO XapakTepa:

4. Bn. 4.2.1 un. 5.2.1 na paza npuBOAUTCS MOAPOOHOE pellIEeHUE OJHOM M TOM
Ke 3a/1aun 00 ycToiunBocTH depMbl Museca. [IprueM onuH pas moMy4eHHBIH pe3ybTaTt
cpaBHuBaercsa ¢ pemenueM KopHoyxoBa H.B. u3 paboter 1949 r., apyroit paz Tot xe
caMbliil pe3ynbTaT cpaBHUBaeTcs ¢ pemenueM UrnarbeBa B.A. u3 pabotsr 1979 1.

5. B m. 5.2.5 paccmatpuBaloTcs TpU NpuUMepa pelieHHs 3a4a4 00 yCTONYHBOCTH
pa3IuYHbIX CTEPXKHEBBIX cucTeM. Bo Bcex mpumepax (c.183, c.185, ¢.186) nonydyeHHsie
pelIeHHUs] CPaBHUBAIOTCA C pe3yibTaraMud paboTel ¢ HOMepoMm 161 w3 chmcka
auteparypbl. OqHaKo, B yKa3aHHOW moj 3TUM HoMmepoMm pabore Posuna JILA. 3amaum
YCTOMYHUBOCTH HE PaCCMATPUBAIHCH.

CrenanHble 3aMeYaHUsl HE CHIDKAIOT IOCTOUHCTB pacCMaTpUBaeMoi paboThI.

Huccepranua  coorBerctByer  [lacmopry  cmemmansnoctn  05.23.17 —
CrpoutensHas MexaHuka. HazpaHue paboThl OTBEYAET COJEP)KAHUIO PACCMATPHUBAEMBIX
B HEW BOIpocoB. ABTOpedepar AuccepTallud OTpaXkaeT OCHOBHBIE pE3yJIbTATHI,
IOJIyYEHHBIE B IUCCEPTALMOHHON padoTe.

B 1enom, MOKHO KOHCTaTUpPOBATh, uTO auccepranus UrnateeBa A.B. «Pa3Burtue
METOJla KOHEYHBIX 7JJIEMEHTOB B (OpME KIACCHYECKOT0 CMENIAaHHOTO MEeTo/a
CTPOMTEJIBHOM MEXaHUKH», NPEJACTABIICHHAs K 3alllUT€ Ha COMCKAHHE YYEHOH CTEIEeHHU
JIOKTOpa TEXHUYECKUX Hayk no cneuranbHocTH 05.23.17 — CrpouTenbHas MEXaHHKa,

ABIIAETCS 3aKOHYEHHON Hay4HO-KBaNIH(UKALIMOHHON paboTOii, B KOTOPOH Ha OCHOBAHHHU



BBITIOJIHEHHBIX aBTOPOM HCCJIEJIOBAHMNA pa3pabOTaHbl METO/bI, AITOPUTMBI U CO3aHbI
IpOrpaMMbl, COBOKYITHOCTh KOTOPBIX MOXKHO KBaJIM(UUUPOBATh KaK HaydyHOE
JIOCTHKEHHUE.

Ha ocHOBaHMM BBIIICH3JIOKEHHOTO CUMTal0, 4YTO JAucceprauus Mruarbesa
Anexcannpa BinagumupoBuua oTBeyaeT TpeOOBaHUAM, MPEABSIBISIEMBIM K JIUCCEPTALUAM
Ha COMCKAHME YUYEHOM CTENEHH JIOKTOpa HaykK, a €€ aBTOpP 3aCIy>KHUBAET IPUCYKICHUS
YYEHOH CTENEHU [JOKTOpa TEXHHMYECKMX HayK Mo cneuuaibHoctu 05.23.17 —

CrpourenbHasi MEXaHHKA.

O¢uumanbHbI ONIIOHEHT:
JTOKTOP TEXHHYECKHUX HayK o
cneuyanbHoctd  01.02.04 (MexaHuka
nepopMUpyeMoro  TBEpJOTO  Tela),
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