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«Pa3BuTHE METOA KOHEYHBIX JJIEMEHTOB
B (POpPME KITACCMYECKOr0 CMEMIAHHOTO METOA CTPOUTEIBHONH MEXAHUKI,
MPEACTABICHHYIO HA COMCKAHUE YUEHOM CTETIEHH JOKTOPA TEXHUYECKUX HAYK
1o crienranbHOCTH 05.23.17 - CtpouTenbHas MEXaHUKA

OcHOBHO#H 3aaaueii uccaea0BaHui B 00JACTH CTPOUTENBHON MEXAHUKHU SIBIISIETCS
Pa3BUTHE W COBEPLICHCTBOBAHUE METOAOB pacy€Ta COOPYKEHUI. DTOT MPOLECC CBA3aH
HE TOJIbKO C B3aUMOBIIASIHUEM M B3aWMHBIM OOOTAIICHUEM AHAIUTUYECCKUX W YUCIICH-
HBIX METOJOB Pacuéra, HO U C MEPEOCMBICIICHUEM UACH U METOAOB NPOHACHHBIX 3TANOB
Pa3BUTHSI.

B 3T0i1 cBsI3u npeacTaBaseTCs YMECTHBIM 0OpaTUTh BHUMAHKE HA TOT (PAKT, 4TO
chopmyaupoBanHbli A.A. I'Bo3ieBbiM emi¢ B 1927 romy cMelIaHHBIA METOA CTPOU-
TENBHOW MEXAHWKH, HE HAIIEN AOJDKHOTO MECTA B CMBICIIE €r0 TEOPUU U BO3MOKHOCTH
NPUMEHEHUS JaKe B YUEOHMKAX MO CTPOUTENBHON MEXAHUKE 10 KOHIA 20-10 BEKa.

OTCcyTCTBME BHUMAHUSL MCCIIEAOBATENCH K 3TOMY METOAY OTMEYEHO W B BBINOJI-
HEHHOM JHMCCEPTAHTOM 0030p€ MO CTAHOBJICHHUIO W PA3BUTHIO KIIACCHUYECKUX METOJIOB
CTPOUTENBHOM MEXAHUKH. DTOT 0030p HEOOXOAUM AJIsi TOHUMAHUS POJIM 3TUX METOAOB
B CTAHOBJICHUM U PA3BUTHUH METOJA KOHEUHBIX JJIEMEHTOB.

[TpennosxkeHHass TUCCEPTAHTOM KilacCU(UKanus PamuHbix GopM U MoauuKa-
M METOJAa KOHEUHBIX 3JIEMEHTOB MPEICTABISETCS JJOTUUHON U yOeauTenbHON. B Hel
XOpOIIO NMOKa3aHbl NOOYAUTEIBHBIE MOTUBBI JUIsl PAa3pabOTKH TEOPUM 3TUX (POPM U MO-
IM(pUKaLUil, 1 COOTBETCTBYIOIIMAX AITOPUTMOB PacyéTa.

OTuMu MOOYAMTENBEHBIMA MOTHUBAMH SBJISJIMCh, KAaK TMOKA3aHO JWCCEPTAHTOM,
npoOJIEMbl U HEAOCTATKM CYIIECTBYIOIIMX BapraHToB U Gpopm MKD u BeITeKatonias u3
3TOro HEOOXOAMMOCTh pa3paboTku HOBBIX popm MKD, pacmmpenus u yrinyOJIeHHs ero
Teopuu. Beé 3T0 nekuT B 0O0CHOBAHUH JUCCEPTAHTOM AKHIYAIbHOCHIU MEeMbl UCCile-
006aHUA, KOTOPOE, 10 MOEMY MHEHUIO, SBJSIETCS JIOTHUECKA YOCIUTEIBHBIM U HE BBI-

3bIBAECT BO3PAKECHUIA.



[lepecka3bBaTh COAEPIKAHUE TUCCEPTALMM TIO IJ1aBaM MHE TPEACTABIISIECTCS HELle-
necooOpa3HbiM. HaMHOrO BaykHEE OLICHUTH COJCPKALIMECS B HUX HAYYHYH) HOGU3HY,
meopemuyuecKyro U RPAKmMUYecKyio 3HAUUMOCHb, YETKO U YOEAUTENBHO CPOPMYITUPO-
BaHHbIC B IUCCEPTALMU. TeM HE MEHEE XOUY OTMETHTb, UYTO CAMbBIM 2/1AGHBIM RYHKHIOM
Hay4HOU HOBU3HbI B JUCCEPTALMOHHON padoTe SBISAETCS, MO MOEMY MHEHHIO, pa3pa-
0otka pacumpenHoi Teopur MKDO 3a cuér Bxkmtouenus B He€ MKD B dopme knaccuue-
CKOTO CMEIIAHHOTO METOJa, HauboJiee OOIIEro MO CPABHEHUIO C METOAOM CHJI U METO-
JIOM MIEPEMEILICHU .

Orta (popma He mostyunaa Obl TOH ke cTeneHu GopMaTU3alK U aITOPUTMHU3ALIH,
kak MKD B nepemenieHusx, 6€3 BBEICHHOTO AUCCEPTAHTOM BIIEPBBIE HOBOIO TEPMUHA-
MOHATHUS “MaTpulla OTKIMKOB™ 0000MIAIOMIMM MOHATHS “MaTpHIla >KECTKOCTH W “‘Mart-
pyLa NOJATIMBOCTH .

BBeneHne 3TOro MoOHATHS MO3BOJWIIO JUCCEPTAHTY OOOCHOBATH COOTBETCTBYIO-
HIME KIACCHYECKOMY CMEIIAHHOMY METOJY OCHOBHBIE CHCTEMbI KOHEYHBIX 3JIEMEHTOB
PA3JIMYHBIX TUIIOB M AITOPUTM MOCTPOCHUSI CHCTEM PAa3PEIIAKOIIMX YPaBHEHWH Oonee
3((PEeKTHBHBIA TIO CPABHEHHIO C AIrOpuTMaMu 3apyoekHbiX yueHbIX ([lonecku, bpessu
u jap.), peamu3yrommx MKD B cmemanHoi popme.

JlrccepTaHTOM MOKA3aHO, YTO Il AHAJIOTWYHBIX MO YKMCITY HEM3BECTHBIX KOHEU-
HBIX 3JIEMEHTOB, YUCIIO 3TUX YPABHEHHUA COBMAAACT C YACIOM 3THUX YPABHEHUH B METOJIE
KOHEYHBIX JJIEMEHTOB B MEpPEMEMICHUAX. [[peumMyInecTBOM pa3pelarinX ypaBHEHUH
METOJIa KOHEYHBIX 3JIEMEHTOB B (JOPME KIACCHUYECKOTO CMEIIAHHOTO METOJA SBISETCS
TO, YTO OHHM COCTOSIT U3 ABYX IPYII — YPABHEHHI PABHOBECUS U YPABHCHUI HEPA3PhIB-
HOCTM TEPEMEIICHUA B Y371aX KOHEYHO-3JIEMEHTHOW ceTKM. B pesynbrare pemeHus
HAXOAATCSl OJTHOBPEMEHHO KaK MEPEMELICHUS Y3JIOB, TaK M YCWJIHS B y3JIaX CETKH KO-
HEYHBIX 3JIEMEHTOB. [Ipr 3TOM clenyeT OTMETUTD, YTO AITOPUTM PELIEHUS STOH CUCTE-
Mbl YPAaBHECHWH MO3BOJSET MPEABAPUTEIBHO CBECTH €€ K CHCTEME YPAaBHEHUI METOAA
NEPEMEIIEHUH, YTO YCTPAHSET MPOOJIEMY OTCYTCTBHS MOJOKUTEIBHON OMPENCIEHHOCTH
CUCTEMBI Pa3PELIAOIINX YPABHEHUH CMEIIAHHOTO METO/IA.

Jlsist TecTUpOBaHus docmogepHocmu U mounocmu peuwrenuii no MKO B popme

KIIaCCUYCCKOIr0 CMCHIAHHOI'O MCTOHAa AHUCCCPTAHTOM BLIIIOJIHCHO CPABHCHHUC PACUCTOB



CTEPKHEBBIX CHCTEM IO BCEM TPEM METOIaM. PellieHns MOTyYeHbl OJMHAKOBBIC, TAK KaK
BCE TPU METOJIa OCHOBAHBI HA OJHUX M TEX K€ MOJOKEHUAX, TUNOTE3aX U JONYIECHUSIX
JIMHEWHOMN CTPOUTEIBHON MEXAHUKH.

C mcnosib30BaHrEM pa3pabOTaHHBIX AJITOPUTMOB M MPOTPAMM BBINOJIHEHBI pacyué-
Thl CTEP’)KHEBBIX CHCTEM Pa3JIMYHBIX BUJOB M IJIACTHHOK, MO3BOJIMBIIME BISBUTH MpeE-
UMYIIECTBA, OCOOEHHOCTH, MPOOJIEMBI U BO3MOXKHOCTH npumeHeHuss MKD B ¢opme
KJJACCMYECKOr0 CMEIIaHHOro Meroaa. Hambonee mokasaTenbHbl MPUMEPHI pacueTa
CTEPYKHEBBIX CHCTEM C OUEHB JKECTKAMH MM A0COJIFOTHO KECTKMUMH BCTABKAMM, & TAKKE
TUTACTUHKH C 5KECTKMMHM BKJIFOYCHUSIMA W BBIPE3AMH, WILTIOCTPUPYIOIIKAE 3TO.

Hayunaa noeu3na B 3aja4ax AVWHAMHKHM 3aKJIHOYACTCS, TIO HAIIEMy MHEHHIO, B
CIIEAYIOLLEM:

- aIropuT™M (POopMUpPOBaHUS YPAaBHEHUN COOCTBEHHBIX KOJICOAHWI CTEPKHEBBIX
CUCTEM M IUTACTUH B paccMaTpuBacMoi (popMe METOA KOHEUHBIX 3JIEMEHTOB;

- METOABl YACTOTHO-AMHAMHUYECKON KOHACHCAWMU (PeAyLUUPOBAaHHUs) YaCTOTHBIX
YPaBHEHHU BBICOKHX TMOPSAAKOB M AITOPATMBI UX PEATU3aLIH.

31ech s X0Ten Obl OTMETHTD, YTO caMa MACS UCTIOIb30BAHKUS METO1A MPUBEACHHS
Macc B (popMe MeToaa CHJ JUIsl KOHJEHCAMA K YaCTOTHOMY YPABHEHHIO HE BBILIE BTO-
poro nopsijika Obljia BIepBbi€ BhickazaHa U npuMeHeHa C 5. 3emissHyxuHbIM B 1961 ro-
oy v Oblna 3atem paseuta B.A. UrHaTeeBbIM Kak B (pOpME METOJA CHJI, TaK U B OpMe
METO/1a IEPEMELICHAN TS PEAYLUPOBAHUS YACTOTHBIX YPABHEHHIA BBICOKMX OPSIKOB.

B maremarnueckom 1uiaHe Bce pa3pabOTaHHbBIE B IUCCEPTALMU BAPUAHTHI PEAY-
IUPOBaHUs (HA OCHOBE KOHJCHCAIIMK) YaCTOTHBIX YPaBHEHHW BBICOKMX MOPSIIKOB CBO-
JATCS K PEIICHUIO HEMOMHON mpoOsieMbl COOCTBEHHBIX BEKTOPOB (CB) M COOCTBEHHBIX
3HaueHuit (C3) ans peAyuMpoOBaHHON CUCTEMBI C HEOOJIBIIMM YUCIIOM CTENEHEN CBOOO-
Abl. DTO 03HAYACT, YTO 3TH HAMACHHBIC C 33JJaHHOW CTEMEHBD TOYHOCTH C3 SBIISOTCS
HWKHEH YaCThEO CIIEKTPA CUCTEMBI YACTOTHBIX YPABHEHUIH BBICOKOTO OPSIKA.

Tak kak nmpodnemMa HaXOXKACHUS CIIEKTPA KPUTHYECKUX HArPYy30K U (POopM moTepu
YCTOHYMBOCTH CHCTEMBI ¢ OOJBIIAM YHACIOM CTEMEHEH CBOOOABI TAKKE CBOAMTCA K Pe-
HIeHAI0 HenodHoW npodnembl C3 u CB, TO yMOMSIHYThIE BBILIE aJITOPUTMBI U TPOrpaM-

MbI IPUMEHUMBI U TIPH PELICHUH 33124 YCTOHYMBOCTH.



JUta 3TUX 3a1a4 B AUCCEPTALIMM PACCMOTPEHBI TPOOJIIEMbBI MAaTEMaTHYECKOTO MO-
aenupoBanus Ha ocHoBe MKD B popMe KITacCHYecKOro CMEMIaHHOTO METOIA.

[Ipum pemiennu 3a1a4 YCTORYMBOCTH MATPULLA OTKIIMKOB CUCTEMBI TPEICTABIISCT-
CA B BUJIEC PA3HOCTH JBYX MAaTPHL MAaTPULbI, OJIYyYaeMOH B CTATMYECKUX 3a1a4ax, U
MaTpPHULbI, COCTOALIECH U3 100ABOK OT yUETA MPOAOJIbHO-TIONEPEYHOrO U3ruoa.

Pa3paboranHbie B 1UCCEpTalii BapUAHTHI PELICHUS 33a4 YCTOWYMBOCTH HA OC-
HoBe MKD B (popMe KITacCH4ecKoro CMEMIaHHOTO METOIA AAKOT BO3MOXKHOCTh PELIUTH
OTMCUYEHHYI0O BO MHOIMX padorax mnpodieMy HaIuyus B PaCYETHONM KOHEYHO-
AJIEMEHTHOM CXEME OUYECHb JKECTKUX MITM OECKOHEYHO KECTKUX JIEMEHTOB.

B muccepranmm paccMOTPEHO MOAEITMPOBAHUE TEOMETPUUECKU U KOHCTPYKTUBHO
HEJIMHEHHBIX 33724 U U3JI0KEH pa3pabOTaHHbIA AUCCEPTAHTOM AITOPUTM PELICHUS HeE-
JMHEHHOHN CUCTEMBI pa3pelarinnx ypaBHeHnid Ha ocHoBe MKD B (hopmMe Kitaccuyecko-
IO CMEIIAHHOI0 METOJIa OTHOCUTEIBHO UCKOMBIX Y3JIOBBIX MEPEMEILECHUN U YCUITUAN.

OTa MaTeMaTuyeckas MOJIEb U pa3paOOTAHHBIA AJITOPUTM SIBJISFOTCST 0000IICHU-
€M MOJIETIEN U aITOPUTMOB pacyéra JIMHEHHO Ne(POPMUPYEMBIX CUCTEM, HCIIOJIB3YEMbIX
HA KOKIOM 11are MmomaroBOd Mpoueaypbl HATPYKEHUS, ¢ UTEPALMOHHBIM YTOYHEHUEM
PELICHNS JTMHEAPU30BAHHON CUCTEMBI HEIMHEWHBIX YPAaBHEHNNA HA KA)KIOM IIIare.

B pasperaromieil cucreMe HETWHEWHBIX YPAaBHEHUI MOKHO, KaK 3TO ITOKAa3aHO
JMCCEPTAHTOM, MEHATH MECTAMM 4aCTh MCKOMBIX MAPAMETPOB M YACTh 3aJaHHBIX Napa-
METpOB. Takoi NpuéM MO3BOJSET NPOCIACIUTh “BETBICHUEC PECIICHUN B 3aKPUTHYECCKOMN
001acTH W BBISICHUTH KAaKME M3 PABHOBECHBIX COCTOSIHUAMN SIBJIIFOTCS YCTOWUYMBBIMM, A Ka-
KHE HET.

Ilpobaema oocmoeeprocmu YMCIIEHHOTO PELICHUS T€OMETPUYECKH U KOHCTPYK-
TUBHO HEJIMHEHHBIX 33/1a4 O CUX MOP BbI3bIBACT OONBIION HayuHBIA HHTEPEC. [I0omHYIO
JOCTOBEPHOCTh PELIEHUS MOKET NOATBEPAUTD TOJBKO COBIAACHUE PE3YJILTATOB, MOJY-
YEHHBIX HECKOJIBKUMH Pa3IMYHbIMU MeTogaMu. OHUM M3 TAKUX METOJ0OB O€3YCIOBHO
MOKET OBITh pa3pabOTaHHBIA IUCCEPTAaHTOM pacmupeHHblii MKD B gopme kimaccuue-
CKOTr0 CMEIAHHOTO MeToAAa. IMEHHO TakO€ CPABHEHME PE3YJIbTATOB PELICHUS HEKOTO-
PBIX MOJICTIBHBIX 3a7a4, CBSA3aHHBIX C BBISIBJICHHBIMU “TIOJBOJIHBIMA KAMHSIMHA ~ TIPH Pac-

yére no MKD B mepeMemeHusx, No3BOJIIIO AUCCEPTAHTY MOKA3aTh HEKOPPEKTHOCTH



MaTEMATHYECKHAX BBIKIIAJO0K, BBIBOJIOB U PEKOMEHAAIMIA B HEKOTOPBIX MyONMKALMAIX IO
3TOMY MOBOAY.

Jluccepmanmom énepgwvie Ha ocHoBe MKD B popme KITaccHYeckoro CMEIanHOro
METOJIA BBINOJHEHO MATEMATUUYECKOE MOJECIMPOBAHUE M Pa3pabOTaH aJlrOPUTM MCCIIEe-
JOBAHUSI TEOMETPUYECKHA HEITMHEHHOTO MOBEACHUS HEPACTSHKUMBIX M PACTSHKAMBIX HH-
Tell U TpocoB. Chenarb 3T0 B paMKax TpaauuuMoHHOro MKDO HEBO3MOXHO. Xoporas
CXOAMMOCTh TMOJIYYCHHBIX YHCICHHBIX PELICHUI MOATBEPXKACHA CPABHEHUEM C aHAJIU-
TUYECKUM PELICHUEM.

ANTOpPUTMBI pacyéTa KOHCTPYKTHBHO HEJMHEHHBIX CUCTEM, PACCMATPUBAEMBIX B
JUCCEPTALIMU, SBIISFOTCS, MO CYyTH, PACUIMPEHUEM OONIEr0 aJrOpUTMa, pa3padOTaHHOTO
JUCCEPTAHTOM AJIsl PacUéTa reOMETPUICCKH HETMHEHHBIX CHCTEM.

Paznuna nuie B TOM, 4T0 U3MYecKas MOACTIb KOHCTPYKTUBHO HEMMHEHHON CH-
CTEMBI MPEAYCMATPUBACT OMKUCAHWUE TEOMETPUM PACIIOIOXKEHHS OJHOCTOPOHHUX OMOp,
WX XapaKTEPUCTHK, PA3MEILICHUS U BEIMUMH HArPY30K.

Ha ocHOBe (pr3nyuecKoil MOJENIH CTPOUTCS MaTEMAaTHYECKAst MOJETb KOHCTPY KLU
Y COOTBETCTBYIOIASA €l pacu€éTHAs CXeMa Ha KaKIOM IlIare MpUpalicHus Harpy3ku. Tak
KaK BEJIMYMHA I1ara Harpy>keHHUsi TPUHAMACTCS MAJIOH, TO AJI1 HAXOXKICHUS PACUETHOMN
cxeMbl TpeOyeTcs HEOOIBIIOE YHCIO UTEPAlMii, HE MPUBOIAIIMX K 3alMKIMBAHUIO UTE-
PALMOHHOTO MPOLECCA, BOSHUKAIOMIEMY PH Pacuére Mo aHAJIOTMYHOMY ITOPUTMY 10
MKD B nepemenieHusx.

BrInoHEHHBIE B IUCCEpTalMU TPUMEPBI PacuéTa MOKA3aJIv, YTO Ha KaKIOM LIare
NPUPALLICHUS HArPy3KH HAXOAATCS 34 MAJIOE YHCIIO UTEPALMid TOYHBIE TapaMeTpsl pado-
Yeil pacYETHOM CXEMBI. DTO TIO3BOJISIET OTCIAEANTh BECH MPOLECC U3MEHEHUST HAMTPSKEH-
HO-1€()OPMUPOBAHHOTO COCTOSIHUASI CUCTEMBI.

Ha >mux npumepax mpOWUTFOCTPUPOBAHbBI MPEUMYLIECTBA Pa3pabOTAHHOIO JIHC-
CEPTaHTOM HOBOTO 3()(PEKTHBHOIO AITOPUTMA PACyEéTa KOHCTPYKTUBHO HEITMHEHHBIX

CUCTCM.

Jlocmoeeprocme pe3ynrvmamos 00eCTICUnBACTCS YAOBIETBOPEHUEM pa3padoTaH-
HBIX QJITOPATMOB TIOJIOKEHUSAM, THITIOTE3aM M JIOMYIIECHUSAM, IPUHATHIM B CTPOHTEIBHOM

MCXAaHHUKC M TCOPHHU YIIPYI'OCTH, MCIIOJbB30BAHUCM MATCMATHYCCKH 00OCHOBAHHBLIX Me-



TOJOB PELICHUS 33a4 U MOATBEPIKAACTCS MPOBEPKOW HA MHOTOUYMCIIEHHBIX MPUMEPAX
pacuéra CTEP)KHEBBIX CUCTEM PA3JIMYHBIX BUAOB U IIIACTUHOK.

B nenom pabota BIMONHEHA HA BBICOKOM HAyYHOM YPOBHE M SBIISETCS 3aKOH-
YCHHBIM HAYYHBIM MCCIICTIOBAHUEM. JIUUHDBII 6K1A0 B HEE NUCCEPTAHTA, CPOPMYITUPO-
BaHHbI UM B JMCCEPTALIMK, HE BBI3BIBACT COMHEHMS. ABTOpE(EpaT COOTBETCTBYET JANC-
ceprauuy U B JOCTATOYHOM CTEMEHHM AAET MPEACTABICHUE 00 OCHOBHBIX MOJOKEHUSX
palboTHI.

OCHOBHBIE PE3YJIBTATHl AUCCEPTALMM JOCTATOYHO MOJHO M3JO0KEHBI B 75 pabdo-
Tax, 32 U3 KOTOPBIX - CTATbU B BEAYIUUX PELEH3UPYEMBIX HAYYHBIX JKYPHAJIAX U U3/a-
HUSIX, 6 - CTaTbu B M3JAAHUSX, BXOASAIINX B MEXAYHAPOAHBIE pedepaTuBHbIE Oa3bl JTaH-
HBIX U cucTeMbl iuTHpoBanuii Web of Science u Scopus, 1 MmoHorpadus, 6 CBUACTEND-
CTB O peructpauuu nporpamm st 9BM, 5 yueOHbIx nocoduii. Pe3ynbprarsl nccnenoa-
HUIl 00CYKAATMCh HA PA3IMYHBIX CEMUHAPAX U KOH(DEpEeHIMIX.

[To comepkaHHUIO TUCCEPTAMOHHON PabOThl MOKHO CAENATh CIEAYIOLINE 3aMe-
YaHUS:

1. ITo MOEMY MHEHHIO HEKOTOPBIE Pa3Ebl IMCCEPTALMHN M3JI0KEHBI B CIIAIIKOM
CKaTOM BHJIE, XOTsI JUCCEPTAHT M CCBUIACTCS B HUX HAa MOAPOOHBIE TEKCTHI CBOMX Iy O-
JIAKALAH.

2. Conepxanue padOT MHOCTPAHHBIX aBTOPOB, KACAIOIIUXCS TEMbI JIUCCEPTAIUH,
MO>KHO OBLTO OBl M3J0KUTH O0Jice MOAPOOHO, YTOOKI JTyUllle TOHITh YPOBEHD X HAy Y-
HBIX TOCTHKCHUH.

YKa3aHHbIE 3aMEYaHKs HE CHIXKAKOT 3HAYMMOCTH TIOJIYYEHHBIX PE3YJIBTATOB U HE
BIMSIOT Ha OOIIYH) TMOJIOKUTENIBHYI0 OLEHKY AUCCEPTALMOHHOTO WCCIICIOBAHHMS
A.B. Urnarsea.

3akimrouenune. luccepraums MrnareeBa Anekcanapa BnaauMmupoBruya Ha cOuC-
KAHHME YYEHOM CTENEHW NOKTOPA HAYK BBIMOJHEHA HA AKTYAJIbHYIO TEMY, SBIISECTCS 3a-
KOHUYEHHOM Hay4YHO-KBATM(UKAIIMOHHON padOTOM, B KOTOPOU pa3padoTaHbl TEOPETHYE-
CKHE TIOJIOKEHUs PACHIMPEHUS TCOPUM METOJAA KOHEUYHBIX 3JIEMEHTOB BKIIFOYCHHEM B
Heé¢ MKD B gopme KIacCHUECKOTO CMEIIAHHOTO METOJA CTPOUTEIBHOW MEXaHMKH W
Pa3pabOTKM COOTBETCTBYIOINUX (PU3UKO-MATEMATHUECKUX MOJEJICH KOHCUHBIX 3JIEMEH-

TOB, JAaOHICC BO3MOXKHOCTL  CPABHHUTCIIBHOI'O aHaAlIM3a PpPe3yJibTaroB pacucTa I10-



JydaeMbIX Ha OCHOBe pasiudHbIx GopM MKD, yTo MOXKHO KJIacCUPHUIHMPOBATh KaK Ha-
YYHOE JOCTIKEHHE B 00JIaCTH CTPOUTENIBHON MeXaHUKU. [luccepranys XapakTepusyer-
Csl HAYYHOH HOBU3HOMW, TEOPETHYECKOW U NMPAKTUYECKOW 3HAYMMOCTBIO, OTBEUAET Tpe-
ooBaHusAM 11.11. 9-14 TlonoxeHUsT 0 NPUCYKAECHUU YYEHBIX CTEIIEHEW, YTBEPKIECHHOIO
[TocranoBnenueM IIpaButenscta Poccuiickont ®enepanuu ot 24.09.2013 1. Ne 842, a
ee aBTop MrHareeB Anekcannp BraguMuUpoBHY 3acily’KMBAaeT NPUCYKICHHUS €My yde-
HOM CTENEeHH JOKTOpa TEXHHYECKUX Hayk Mo crenuansHoctu 05.23.17 — CtpourensHas

MEXaHHKa.

OdunmanbHbIA ONIIOHEHT

JTOKTOP TEXHUYECKUX HayK, podeccop,

3aciyxeHHbIH nestensb Hayku u TeXxHuku PCOCP,

[TodeTHBIN TOKTOP TEXHUYECKOro yHUBepcuTeTa I. JIonss,
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