OT3bIB
opuunanbuoro onnonenta Kuma Asexcess HOpbeBuua JoKTOpa TEXHHYECKHX
Hayr, npogeccopa xradeapnr  «Teopust  coopymxennii. M CTPOMTENbHBIX
ROHCTPYKuMi»  Mueruryra  ypOanHCTHKH, ApXHTEKTYPbl W CTPOHTEIbLCTBA
PI'BOY BO «CaparoBekuii rocyaperseHubIi TEXHHYCCKHI YHUBEPCHTET HMEHH

Farapuna  10.A, Ha  auccepraunonnyio  padory Hmawnosa  Tiexa
PaxmeronoBuua «Koneuno-semenrublii aHaJIng HATIPSIZKEHHO-

AeHOPMHPOBAHHOIO COCTOSIHHSI TOHKHX 000/104€CK ¢ YUETOM MONEPEYHOro CABHIa
NPH  Pas/IHYHBIX  BAPHAHTAX  ANNPOKCHMAUMH  YIVIOBBIX  [epeMelieHHi»,
NPeACTAB/ACHHOH HA COHCKAHHE YUCHOH CTeNneHH KAHJANAATA TeXHHYECKHX HAYK 110
cneunaabiocT 05.23.17, — Crpouresibiast MeXanuKa

AKTYaJIbLHOCTL  TeMmbl.  MeTojt  koHeuHslX sjementos (MKD) B cuny
VHHBEPCATBLHOCTH, o0KpHOro  AManasoHa NPUMEHUMOCTH n BBICOKOH
NPHCTIIOCOOICHHOCTH K aBTOMATH3ALMKU B HACTOsILEE BpeMst Npuodpest craTyc OJHOro
13 Haubonee pa3pabOTAHHBIX M MOLIHBIX CPEACTB PELUeHUs] PA3IUUYHBbIX JMHEHHbIX M
HEJIMHEHHbBIX 3324 CTATHKH, YCTOHUYMBOCTH M AMHAMUKY MHIKEHEPHBIX KOHCTPYKLIMH.

HaubGonee pacnpocrpanennoi obsactbio npakthueckoro rmnpuioxenus MKD
SIBJISIETCSl pacyeT IUacTHH M o0osiouek. DOJILIIMHCTBO TaKMX KOHCTPYKLUMH MOXKHO
OTHECTH K KJIAcCy TOHKHX M30TPOIMHBIX 000JI0YEK, 4YTO MO3BOJISET paccMaTpHBaTh
Ae(POPMUPOBAHHE TOJBLKO UX CPEJAMHHON MOBEPXHOCTH U MPOBOJAMTDL PELUEHHE 3aa4H B
JIBYMEPHOI MOCTAHOBKE C JOCTATOUYHO BBICOKOH TOYHOCTBIO.

Te 3anaun, KOTOpble HE MOTYT ObITh pelleHbl B paMKaX TEOPUH TOHKUX 000JI04eK U
TpeOYIOT NPUMEHEHHsI NPOCTPAHCTBEHHBLIX MoOJeNeH, B JaHHOMW JMccepTaluu He
paccMaTpPUBAIOTCSL.

Jucceprauus coorBeTcTByeT nacnopry crneuuaibHocty 05.23.17 — CtpouresnbHasi
MEXaHHKa, B YaCTHOCTH, NYHKTY 2 «JIMHEHHass U HenuHelHass MexaHWKa KOHCTPYKLMH
H COOpY»XeHUI, pazpaboTka PU3HKO-MaTeMaTHUECKUX MOJECNIEH UX pacuera» W MyHKTY
4  «YucneHHble  METOAblI  pacueTa COOPYXEHMH K HUX DJIEeMEHTOB» obsactu
HCCJIeJOBAHUH.

B aBaauarom Beke Hanbosee WIMPOKOE pacrpoCTpaHEHHUE MOJIyUrsIa KilacCHuueckast
TeOpHsi, OCHOBaHHasi Ha runorese Kupxroda-Jlssa. Ona wucnons3yercss B
MHOIOUHCJIEHHBIX paboTax yueHbIX IO pacyery IUIAaCTHH M 00osioveKk. DTy TeOopHIo
aBTOP AMCCEPTALMH UCITOJb3YeT /ISl OLIEHKH MOJYYEHHbIX OCHOBHBIX pe3yJ/1bTaToOB.

OpHako npu pacuere 000JIOYEK 3TY T'HIIOTE3Y MOXXHO HE MCIIOJIb30BaTh, €CJIH
YUUTBIBaTh Aedopmanuu nonepeunoro casura. Casurossie reopun C.I1. TuMouieHko u
APYTHX Y4eHbIX Oosiee KOPPEeKTHbI M XOPOLLO COOTBETCTBYIOT (PU3MUECKOMY CMbIC/Y
peraeMpIX 3a1a4. CABMIOBLIM TCOPHSIM NMPHHAISKHT Oy 1y1uee.

AKTYaabHOCTb TE€Mbl JHCCEPTALMH HE BbI3bIBACT COMHEHMS. B Hacrosiee Bpemsi,
KOrJa y)Ke CYLIeCTBYIOT  JIOCTATOYHO  YHHMBEPCAIbHbIE IPOrpaMMbl  pacuera
CTPOMUTENbHBIX KOHCTPYKUHH METOJIOM KOHEYHBIX JJIEMEHTOB, HACTYIWJ [EPHO
HAKOIUIEHHMsI 3HAHMH BIJIOTH A0 pa3pabOTKH CNEeUUAIM3HPOBAHHBIX AJIFOPUTMOB M



MOANPOrpaMMm, MO3BOJSIOWMX ycoBepuieHcTBOBaTh MKD B pasiiuyHbIX HanpapieHHsX.
Takue 3a7aum pelatoTcs aBTOPOM JIUCCepTallMM, U OHU eLle 10Jro OyayT akTyalbHbl.

Leab aAuccepraumnu - CO3aHUE AITOPUTMOB KOHEYHO-31eMeHTHOro anainza HJIC
TOHKHX 00o0s04ek ¢ yueToM aedopmaunu MONEepevyHoro CABUIra Mpu HMCroib30BaHUU
CKaJISIPHOM W BEKTOPHOM arpOKCUMALIMK YIJIOBBIX MepeMelLLCHU.

JInst  JOCTH)KEeHMsi TTOCTABIEHHOW Uesid  aBTop paspabarbiBaeT  ajirOpUT™

GopMHpOBaHUST MaATPHLl KECTKOCTEH YeTbIPEXYTrOJbHbIX KOHEYHBIX 3JIEMEHTOB JUIs
pacyeTra TOHKHUX H30TPOINHBIX, FreoMeTpuyecku U (PU3MUECKU JIMHEHHbIX 000JI0UeK C
yueTtoM JedopMalMu MonepevyHoro casura. ABTOPOM BbIIOJHEH YMCIICHHbBIH aHasu3
HJIC Toukux obonoyek ¢ yyerom jaedopmaiuil monepevyHoro CABMra rnpu pas3jiniHbix
BapuMaHTax oOTcYera YyIJla HakJIOHa HopMmajlud B 1poiecce JaehOopMUPOBAHMS
MCIOJIb30BAHMUEM CKaJISIPHOM M BEKTOPHOM anmnpoOKCUMALIMU 110JIEH NepeMellieH .

JLOCTOBEPHOCTH Pe3yJabTaTOB [AHCCEPTAUHOHHON pabdoTbl  obecrieynBaeTcs
M3BECTHOCTHIO MATEMATHYECKOI'0 BLIBOZAA OCHOBHBIX M€OMETPHYECKHUX COOTHOLUEHHH,
paccmoTpeHreM 000J104eK, OTHOCSLIMXCS K KJIacCy TOHKMX HW30TPOMHBIX CHCTEM,
MCIOJIb30BAHUEM T10JI0KEHUN TEOPUU MHTEPIOJISILMM UCKOMBIX BeaM4uH. [Ipu sTOM B
paboTe BbIAEPKAHO COOTBETCTBUE pPe3yJbTATOB pacyeTa (PU3MYECKOH KapTHHE
KCClIe/lyeMblX TPOLIECCOB M TOKA3aHO COBMAZeHUE KOJIHMYECTBEHHbIX pPe3ysibTaToB,
[MOJYYEHHbIX aBTOPOM, C pe3yjibTaTaMi MCCAeNOBaHUN APYrux HccieoBartesiei, B TOM
YuCle ¢ pe3ysibTaTaMH, MOJYYEHHbIMHU 110 aHATUTUYECKUM GopMyJiam.

JIOCTOBEpHOCTh HAy4YHBIX IOJOXKEHWH, BBIBOJOB U PEKOMEHJALMK AHUCCepTaluu
MOATBEPXKAeHa WHPOKOH anpodauuei paboTel Ha KOH(EPEHLUIX Pa3IuyHOr0 YPOBHSI.

K nauccepraumu npuiaraeTcss akT BHeApeHUs pe3ynbratoB padorsl B PIBHY
«ITOBOJKCKAM  HAYYHO-UCCIEIOBATEILCKUA ~ MHCTUTYT
TEXHOJIOTHUI».

C

3KOJIOIO-MEJIMOPATUBHbIX

Y aBropa umeeTtcst 12 HayuyHBIX yOJIHKaLUH 10 TeMe AuccepTallMoOHHON paboThl, 4
X KOTOpBIX OMyOJMKOBaHbl B PELEH3UPYEMbIX HM3JaHUSIX, peKoMeHIoBaHHbIX BAK

PO, 1 — B SCOPUS / Web of Science, 3 cBuperenbcTBa O TrocyaapCTBEHHOM
perucrpauuu nporpamm st OBM.

Ouenka CoaepKaHusl JUCCEPTALHH,

B nepesoii enase nuccepraunu « Hayuno-anarumuueckuti 0o6zop MKD ¢ pacuemax
MoHKUX obonouex npu yweme deopmayuu nonepeyHo2o coguea» aBTop AUCCEPTALUH
OKa3blBaeT JTAlbl PA3BUTHUSI METO/1a KOHEUHBIX 3JIEeMEHTOB B CTPOUTEIBLHOW MEXaHHKe
1 GOpMyJIHpYeT [TIOCTAaHOBKY 3aJay, peliaeMblX B AUCCepTaLUu.

Cymectsyer Tpu popmbl MKD: MeTon nepeMenieHui, METOA CHJI U CMellaHHbIH
MeTo/. MeTo/i KOHEUHBIX 2JIEMEHTOB B (popMe MeToja NnepeMelieHnil, OCHOBAHHbBIN Ha
npuHuune Jlarpania, NpUHSIT AaBTOPOM K HMCCAeAOBaHHIO. B Metonxe nepemellueHuin
OCHOBHBIMH HEM3BECTHBIMU BBICTYNAIOT MEepEeMELIEHHs Y3JI0B KOHEUHBIX djieMeHTOB. K
JIOCTOMHCTBAM 3TOr0 METOJla MOMXHO OTHECTH IIPOCTOTY aJropUTMa peajin3aliui,
NPUEMJIEMYIO TOYHOCTb BBIYMCIEHHUNH U YCTOMUMBOCTb PELUEHHs C rapaHTHPOBAHHOM
CXOJIMMOCTBIO K HU)KHEHN IpaHULE pPe3ysibTaToB.

AHanu3 Hay4YHO-UCCIE0BATEIbCKUX PAbOT, UCIIOJNIL3YIOUIMX CABUIOBYIO TEOPHIO,
MOKa3bIBAET, YTO HA JIAHHBIM MOMEHT JJIsl pacyeTa KOHCTPYKLUMH 000/0uUeHHOro TUra B



Pa3IMYHbIX MOCTAHOBKAX (JIMHEHHOW W HeJIMHEHHON) HalUIM NPUMEHEHHE KOHEUHbIe
37IEMEHTbl Pa3iIuYHONH KOHGUIypaluH, pazivyalolmMXcs Mexay coOoH reomerpueii,
KOJIMYECTBOM CTereHe cBoOOAbI B  y3jaX, MHTEPMNOJSLUMOHHBIMH (DYHKLUHAMH,
OpUEeHTalMeld Ha CpeAUHHOM mnoBepxHOCTH. MccnenoBaHusi, npoBeAeHHble aBTOPAMH
HayuyHblX pabot no pacyety HJIC obonoyex pasznnyHo#i KoHGUrypalnH, NMOKa3blBaloT,
4yTO pa3pabOTaHHble Ha MaHHbII MOMEHT KOHEYHbIE JJI€MEHTbI TO3BOJISAIOT peLlaTh
JOCTAaTOYHO WUMPOKUHA KPYT 3aaady.

B nopasastowem OonbmIMHCTBE paboOT OTCHET yrjia MOBOpOTa HOPMalIM [0
TPaJULMKU OCYIUECTBISETCS OT MCXOAHOIO COCTOSIHMS, B TO K€ BpeMs MpH OONbLIMX
MepeMeleHusIX W OOoJBLMX yrjax MOBOPOTAa KOHEUHbIX 3JIEMEHTOB, OCOOCHHO /isl
pacyeTa reoMETPUUYECKH HEeIMHEHHBIX 00oJiouek, Oojiee TOUYHBIM SIBJSETCS BapHaHT,
KOT/Jla YroJl OTCUUTBIBAETCS OT Ae(OPMHUPOBAHHOTO COCTOSIHUSI HOPMAJIH.

M3BecTHO, 4TO /Uil ydeTa CMELUEHUS DJIeMEeHTa B KPUBOJIMHEHMHOM cucTeme
KOOpJMHAT HEOOXOAMMO  MCIIONb30BATh  BEKTOPHYIO  allpOKCUMAUMIO  MoJeH
nepemenieHuil. B nexapToBoil cucTeMe KOOPAWHAT JOCTATOYHO IPUMEHSITH CKAJSIPHYIO
anmnpoKCUMalmio, Kak bosee npocTylo.

Yuyer caBUra Ipd pacuere TOHKHX OO00JIOUeK, HCIONb30BaHWe Hapsay ¢
NEKapTOBLIMM KOOpPAMHATAMU KPWBOJIMHEHHBIX KOOPAMHAT, CMEIIEHHE KOHEYHOro
aJIeMeHTa Kak TBEPAOro TeJla, CKalsipHas W BEKTOpHas anrpoKCUMauus [oJiei
nepeMellleHMit — TaKoBbl OCHOBHbBIE BOIIPOCHl CTPOUTENbHOM MexaHuku MKD,
ocBelllaeMble B paboTe COUCKaTeleM.

Bo emopoui enase nucceprauuun «Axaruz HJC monxux obonouex na ocHo8aHuu
eunomesvr  Kupxeoga-Jlasa ¢ ucnonvzoganuem 2e0Mempuueckux coOmHOULeHUIL
Hoeoocunoea» aBTopom pa3paboTaH aJropUTM KOMIIOHOBKM MAaTpHLbl KECTKOCTH
YeTBIPEeXy3JI0BOr0  000J0YEYHOro  3JeMEHTa  AUCKPETH3alMh € y3JOBbIMH
HEU3BECTHBIMHU, KOTOPbIE NPEACTaBIeHbl KOMIIOHEHTAMU BEKTOpa IEPEMELLEHUS U HX
IIPOM3BOAHBIMU TIPHU MCIIOJIb30BAHMU CKAJISIPHOM M BEKTOPHOM MHTEPNOSLMH MOJeH
nepeMeleHuH.

OTMeTHM, 4YTO TpU BEKTOPHOH MHTEPHOJSIIMOHHOM Mpoleaype — Kazaas
KOMIOHEHTa BEKTOpa MepeMellleH s U ee MPOU3BOJAHbIE M0 rN100aJbHBIM KOOPAHHATAM
3aBMCHUT OT y3JI0BBIX 3HAUEHWH BCEX TPeX KOMIIOHEHT (X, ¥, Z) BEKTOpa IMepeMeLleHus 1
MX TPOU3BOJHBIX B II00AIbHOM cuCTeMe KOOpAMHAT. B 3TOM COCTOMT oOTiauuue
BEKTOPHOM  MHTEpHONSUMH  OT  OOLIENPUHATOW  CKaJsIpHOM  WHTEpIIOJISLIMH
nepeMelleHl i, Npu KOTOPOM OTAe/bHas KOMIIOHEHTa BEKTOpa MepeMELlEHNs 3aBUCUT
OT Y3JIOBBIX 3HAYE€HUH TOJIBKO 3TOW JK€ KOMIIOHEHTbl M HE 3aBHCHT OT Y3JIOBBIX
3HAUYEeHUH OCTAJIbHBIX JBYX KOMITOHEHT.

[Ipu pewenun TtectoBod 3amaun no onpenenenuto HJAC snauntuueckoro
LUWJIMHIpa HArpy>KeHHOTo BAOJb 00pasyiolleil nonepeyHon JMHEHHO pacnpeieseHHOMN
Harpy3Koi aBTOPOM I10KAa3aHO, YTO BEKTOpHAas aNMpOKCHUMALMs [PU HCIOJIb30BAHUU
cootHolenuit HoBoxuinosa B. B. adppexruBna kak ans obosiouex BpalleHus, Tak U st
obosouek MpoM3BOJBLHOM reomerpuu. CkanspHas JKe  annpokcumalust Aaet
YAOBJIETBOPUTEIIbHBIE PE3yJIbTaTbl TOJLKO IIPU KPYrOBOM LMJMHJpE, T.€. KOrjia
paccuuTbiBaeMas 000J104Ka sBJSETCS 000JOUKON BpalLEHHsI.



ABTOPOM  10KA3aHO, YTO  WHBApHAHTHAsE MHTEPIOJSIUMOHHAsA  TIpoLe/lypa
BCKTOPHLIX TI0JICH  NepeMellleHHH pewaer npobieMy yuera CMELUEeHHS KOHEYHOIo
AICMCHTA  KAK  OKECTKOTO  TeNla, 3aKperuieHHOro rnpyxuHamu. B atom  ciayuae
HCIOAL30BAHHE  CKAJISIPHON  alllIPOKCHMALIMK B pacyeTax KOHCTPYKUMH C JKECTKHM
CMCIHICHHEM NPHBOJAMT K CYILECTBEHHBIM MOTPEILIHOCTSM BbIYUCICHUH.

B mpemoven enase puccepraumun «Ananuz H/JC monkux obonouex ¢ yuemom
dehopyayuun nonepeuno2o  cosuea npu - UCNONL306AHUU  UHMEPNONAYUU  V3NOBbIX
HEUZBCCMHBIN KAK CKANAPHBIX 6eauyun» aBTop paspabarbiBaeT aJropuT™M KOMITOHOBKH
MATPHIL KECTKOCTH YeTbIPEXy3/10BbIX 000JOYEUHBIX JJIEMEHTOB AMCKPETH3aLHH JUIs
yncnennoro avannsza HJIC Tonkux ofosiovek ¢ yyeToM CABHMIOBBIX JedopMaluil npu
HCTIOJL30BAHNUN CKAJISIPHBIX BEJIMUYMH.

ABTOpPOM paszpaboTaH aJIrOPUTM KOMIIOHOBKH MaTpPHL )KECTKOCTH Pa3MEpPHOCTbIO
44x44 yerplpexys3noBbix 00070YEYHBIX IJEMEHTOB JHCKPETH3aLMU Ul YUCIEHHOIO
ananuza HJC ToHKMX KOpOTKHX 000JI04eK C Y4YeTOM CABUIOBBIX AedopMauuil rnpu
MCIOJL30BAHUN  MHTEPIOJSIAA  OTACJIbHBIX KOMIIOHEHT BEKTOpa MepeMEeLIeHUH |
KOMITOHEHT BEKTOpa YIVIOB IOBOPOTAa HOPMAJIM KaK CKaJspHbIX BeJdM4uH. B nepsom
BAPHAHTEC KOMITOHOBKH MATPHILbl XKECTKOCTH YeThIPEXYroJbHOIO KOHEYHOro 3jIeMeHTa
OTCHET YIVIa 1OBOPOTAa HOPMAJIM OCYLIECTBISIETCS OT €€ MCXOJHOIO COCTOSIHMSI, BO
BTOPOM — OT ee JIepOPMHPOBAHHOIO COCTOSIHUSI. AJICOPUTM pealin30BaH Ha MpuMepe
o0onoukn B opmMe UIMNTHYECKOr0 LUMIMHAPA MPU pazjiMuHbIX Harpy3kax M BHJIax
ONUPAHMSL.

[TponsBeneH conocTaBUTENIbHbIA aHAINW3 KOHEYHO-IJIEMEHTHbBIX PELICHHH TOHKHUX
o0o0JtoueK npu yuere CABUroBbIX AedopmMaliii Npu OTCYETE yrila MOBOPOTa HOPMaJIK OT
CC  HMCXOJIHOIO COCTOSIHMSL M TIpUM  OTCYeTe Yyrja I[0BOpOTa HOpPMalM OT €€
Ne(POPMUPOBAHHOIO  COCTOSIHHSL € MCIOJIb30BAaHMEM  HHTEPIIONSLMHU  OTHEJbHBIX
KOMITOHEHT BEKTOpa MNepeMelleHNsi U KOMIIOHEHT BEKTOpa yIJIOB [TOBOpPOTa HOpMaJlH
KaK CKaJsipHbIX Belau4uH. Ilpy 3TOM aBTOp cnenan BbIBOJA O IPEANOYTHTEbLHOCTH
BTOPOIO BapHaHTa pacyera, MpH KOTOPOM MOKHO MOJy4daTb YJ1OBJIIETBOPHUTEIIbHBIE IO
TOYHOCTH 3HAYEHMs] HaNpsLDKEHUM NpPU OTHOCHUTENILHO PEAKOW CEeTKEe 3JEeMEHTOB
JUCKpeTH3auuu. B To ke BpeMsi aBTop OTMevaeT, YTO IEpBbIH BapUaHT KOMITOHOBKH
MATPHULbl XKECTKOCTH YeThIPEeXYTroJbHOM0 KOHEYHOIO AJIEMEHTA C YYeTOM AepopMaluy
MONEPEYHOro CABUIa TOXKE IO3BOJISIET MOJy4YaTh IPUEMJIEMBIE Pe3yJIbTaTbl, HO TMpH
BECbMa CYLIECTBEHHOM CTYLUIEHHH CeTKH JUCKPETHU3aLMU PacCUUThIBAEMOM 000I0UKH.

B uemeepmoi enase nuccepraumu «Awanuz HAC monkux obonouek ¢ yuemom
CO6UC06LIX  Oehopmayuil NPU  UCNONL30BAHUU  UHBAPUAHMHOU  UHMEPRONAYUOHHOU
npoyeodypul  6eKMOPHLIX  NOAeH  nepemeujeHuliy aBTop pa3pabaTbiBaeT ajirOpUTM
KOMITOHOBKH ~ MaTpPULl JKECTKOCTH  YeTBIPeXy3/lOBbIX O0O0JIOYEUHBIX  3JIEMEHTOB
JUCKpeTh3auuu A yneiaensoro ananuza HAC ToHkuX 0005104eK ¢ y4eTOM CABMIOBBIX
aeopMaLuii npu UCIOAb30BaHUKM BEKTOPHBIX BEJIHYHUH.

B oroit  rnaBe paspaGoraH a@JroOpuTM  KOMIIOHOBKM  MaTpHL, JKECTKOCTH
pasMepHOCTBLIO 44x44 yeTblpexy3/10BbIX 000J0UEUHbIX IEMEHTOB AUCKPETH3ALMKU JJIsl
uncieHHoro ananuza HJIC Tonkux obosodexk ¢ yyeTom CABUIOBbIX Aedopmaluid npu
MCTI0JIL30BAHMM WHBAPUAHTHOM HWHTEPIOJISIIMOHHON IPOLEeAYPbl BEKTOPHBIX T0JIEH



nepemMelieHuid U BEKTOPHBIX I0JIeH YrjoB MOBOPOTa HopMmasiu. B nepsBom BapuaHTe
KOMITOHOBKM MAaTpHLbl KECTKOCTH YETBIPEXYrOJbHOI0 KOHEYHOIO JJIEMEHTa OTCYeT
yriia rnoBopoTa HOpMajlki OCYLIECTBISETCS OT €€ UCXOJAHOI0 COCTOSIHHUS, BO BTOPOM — OT
ee 1e(OPMHUPOBAHHOTO COCTOSIHUSL.

Hennoctnr padoTbl COCTOMT B TOM, YTO aBTOPOM JIMUCCEPTALMU [POU3BEJIEH
COMOCTABUTENbHBIA AQHAIU3 KOHEYHO-2JIEeMEHTHBIX pacyeToB TOHKMX 000J04YeK ¢
YyU€TOM CABHUIOBBIX Jedopmauuil. PaccMOTpeHbl pa3jiiMuHble BapHaHThl OTCYETa yria
HAKJIOHAa HOpMaiu B mnpouecce AeOpMUpPOBAHUS, KaK IMPH CKAJISPHOH, Tak W MpPH
BEKTOPHOH (hopMax annpokcUMauuy mnosied nepemeuleHuid. Ha npumepax pacueTton
[MOKa3aHo, YTO MWCIIOJb30BAHWE WHBApPUAHTHOW WHTEPIOJISLMOHHON  MPOLE/LYPbI
BEKTOPHBIX T[0JIEH rMepeMelleHuid M BEeKTOPHBbIX [0JIel YIJIOB [OBOpPOTAa HOpPMaJM
MO3BOJISIET YYECTh COCTABIISIOUIME CMEILIEHUSI KOHEYHOTO AJIeMEHTa KaK »KeCTKOro Tesia,
4yero He Mo3BOJISIeT CAeJAaTh CKajspHas annpoKCHMaLusl.

Hayynasi HoBH3HA JHccepTalUMH COCTOMT B TOM, YTO aBTOPOM BIIEPBbIE
000CHOBaHa M MCIIOJIb30BaHa BeKTOpHas (popMa UHTEPIOJSILMOHHON MPOLEAYpbl s
BEKTOpA yIJla IOBOPOTa HOPMaJIH.

JInunplii BKJAJ aBTOpa AMCCEPTALMM COCTOMT B pa3paboTke ajiropuTMOB M
CO3J@aHMK NporpaMMm JUlsl pacyeTa Ha IPOYHOCTh TOHKHX CTOJAOUATBIX 000JI04YeK
HEKpPYTroBOIO BpallEHHUsl, YETbIPE U3 KOTOPBIX 3aperucTpupoBaHbl KOMUTETOM POD.

ITo uuccepTauuomloﬁ paGOTe MO’KHO BbICKA3aTh CJICAYIOLIHE 3aMCUHAHHSI!

1. ABTOp B AMCCEpTaLMU HE 3aTparuBaeT Takhe BOIPOCKI, KOTOPbIE 00BIMHO BO3HUKAIOT
B IIpOLIECCe peayi3aluy aJropuT™a Ha MPaKkTUKEe, a MMEHHO: HeU30eKHOCTb yBEIUYEeHHs!
BpemeHu cuera Ha ODBM, npobnema QopMHpoBaHHS MAacCHBOB HMCXOJHBIX JIQHHbIX,

MCITOJIb30BAHME TPOEKTHBIMM WHCTHTYTaMH pa3paboTaHHbIX aBTOPOM IPOrpamM pacueTa
TOHKHX 00osiouek Ha DBM u Tomy nonobHoe.

2. B aucceprauuy npu UCCiel0BaHUM MPoOJeMbl yueTa CMEUIEHHUs] KOHCTPYKLIMH
KaK J>KECTKOro LEJIoro aBTOpP MCIOJb3yeT (OPMYJIMPOBKY «CMELLEHHE KOHEYHOIO
3JIEMEHTA KaK )KECTKOrO 1es1oro». MpICib 9Ta HHTepecHasi, HO OHa Oblla U3BECTHA elle
B Ipouuibie Beka. Eciau KopoTkyio 000/104Ky, HaINOJHEHHYIO [a30M BbICOKOIO
JIABJIEHHUs], TIOCTABUTh HA MPYXXUHbl U KauHyTb, TO OHa OyAeT KauyaTbCs, KaK TBEPOE
Tes10. Bornpockl NpoYHOCTH MOTYT OBITH 3/1eCh HUA IPU YeM. DTO CHCTEMa CO MHOTMMHU
CTerneHsMHu CBOOOBI, U SBIASETCS OOBIYHO 3JEeMEHTOM MaluHocTpoeHus. Ho astop
pewaer 3ajady CTPOUTEIIbHOM MEeXaHUKH, TO €CTb pacCcMaTpuBaeT NPOYHOCTb U
ne(popMaTUBHOCTE IEOMETPUUYECKH HeuW3MeHseMbIX cucreM. [losTtomy, korzma asTop
aHanusupyer pesyiabTarhl (cM. Tabmuny 4.3 - Pacuer HJIC anaunTtrueckoro uuiauHapa
C TMpYXMHHBIMH OIOpaMHM), TO CJeayeT ObITb OCTOPOXKHEE B BBIBOJAX: MNpHUpOJA
MepeMeLIeHU B 3TUX CllydasiX pasjiudyHasi U TOYHOCTb AJrOPUTMOB CTPOMTENIbHOM
MEeXaHHMKHM 37ech HM npuueM. s pelueHus 9Toil npobiembl, nmpex/ie BCero, Hy»XHO
MMeTb MPaBUIbHO CHOPMYIHPOBAHHYIO KIACCU(PUKALMIO CUCTEM U INIaBHLIM 00pa3om
JUlsl 3ajia4 JIMHAMUKK, a He cTaTMku. Ho 3To mopx cuily He acnupaHTaMm, a Hay4YHbIM
pykoBoauTessiM. B Oyayiiem 6e3 norpaHn4HbIX 3a/1a4 B HAyKe He 000HTHCD.



3. Ilpeanonaraio, 4To ¥ y ApYrux peLEeH3eHTOB JMCCEePTALHH MOXKET BO3ZHUKHYTH
BOIPOC:  3Q4e€M  COMCKATe/b paccMaTpUBal CKasIpHYIO (GopMmy anmnpokCUMalluu
KOOPZMHATHBIX M YIVIOBBIX [€pEMEIIeHHH, €CIM B MCClelyeMbIX 3aaadax oOHa
neodpexrusua? OnHAKO BOMPOC 3TOT, MO-BUAUMOMY, OTMNAAET, €CJAM COUCKaTelb
OTBETHT HA HErO APryMEHTHPOBAHO.

4. VImerorest 3aMevanust TakKe 10 CTUJII0 U3JI0KEHHUs TEKCTa JAUCCePTaLHK.

«Paspaboman aneopumm popmuposarus mampuy Jrcecmrocmeit
HEMbIPEXYeONbHbIX KOHEUHbIX 3/1eMeHmos npu O6W€}’IPUHﬂI7’IOM U aitbmepHamueHom
eapuanmax  omecyema  yeaa noeopoma Hopmaiu ons pacuema MmMOHKUX obonouex ¢
yuemom depopmayuu  nonepeuHoco cosuea HA OCHOBAHUU CKANAPHOU KOHEUHO-
2NEMEHMHOU UHMEPNONAYUOHHOU NPOYeOYpbl.

«pu OOLIeNpPUHATOM M ajlbTepPHATHBHOM BapuaHTax...» - MNuwer astop. U
PCLECH3EHT, €CTECTBEHHO, NMbITaeTcs paclindpoBaTh, YTO aBTOP MOHUMAET MO TEM WJIH
HHBIM ONpe/lesieHreM, HO Ha OnvkalluuX cTpaHMUax OTBeTa OH He HaxoauT. Cam-To
ABTOP, BO3MOXKHO, BCIIOMHHMT, 4TO 3TO Takoe, HO noTpebyercss Bpems. Takue
HEUETKOCTH €CTh BO MHOIMX MeCTax AUCCepTalMu. DTO He Hay4yHbIH CTHUJb MUCbMA.
PykoBoauTeN0 JKenateabHO OTPeJaKTHPOBAaTh TEKCT B OTOM OTHOLUEHUH, 4YTOObI
abcTpakTHble npuiarate/bHble ObIIM 3aMEHEHbl Ha 4YETKHE Ha3BaHUS C  SBHBIM
OTJIMUUTEIILHBIM ITPU3HAKOM.

5. Ha nawm B3risi Ha3BaHWe AMCCEePTaLMU MOYKHO ObIIO Obl HECKOJIBKO COKPATHUTh.
Hanpumep, npuMepHO Tak, KaK yka3aHo B CTaTbe:

Knouxos, 10. B. Koneuno-snemenmuoiti anaruz HJC obonouexk epawjenusn c
yuemom oegpopmayuii honepeurnozo cosuea / 10. B. Knouxoe, A. II. Hukonaes, T. P.
thyanoe // CmpoumenoHas Mexanuka UHACEHEPHLIX KOHCMPYKYUL U COOPYICEeHUN. —
2016. -Ne 5. C. 49-54.

[TpuBeneno HasBaHue auccepTralMoHHOW ctaThu WMuiaHoBa. [Toatomy B kauectse
nepsoit pamunuu nyuue Hanucats He Kioukosa, a Mmanosa. Hanpumep, tak:

Hwanos, T. P. Kowneuno-snemenmuoiii ananuz HC obonouex epawenus c
yuemom oegpopmayuil nonepeunozo cosuea /T. P. Hwanos, FO. B. Knouxos, A. II.
Huxonaee // CmpoumenvHas MeXAHUKA UHIICEHEPHBIX KOHCIMPYKYUL U COOPYIHCEHUU. —
2016. - Ne 5. C. 49-54.

BbickazaHHble 3aMeuyaHusi, OJHAKO, He CHHXAIT OOLIEro MOJOXKUTEIbHOrO
BnevaTieHus o pabore.

3akiiloueHHe 0 CcOOTBETCTBHH JHcceprauuu kpurepusim «llosokenust o
NOPsIAKe NMPHCYKACHHSI YYeHBIX cTeneHei».

OuenunBas AuccepTalMoHHyI0 paboTy B LI€JOM, OTMETHM, YTO AMCCEPTALIMOHHAS
paora uMeeT 3aBeplUeHHbIM Xapaktep. Bce mocraBieHHblE aBTOPOM  BOIPOCHI
pPaccMOTPEHb! JOCTATOUHO MOAPOOHO, U3JI0KEHB! YETKO U apryMeHTHpoBaHo. B uenom
auccepraiust opopmieHa Ha COBPEMEHHOM YPOBHE € UCTOJIb30BAHUEM KOMITBLIOTEPHBIX
TeXHOJIOTHH 1 cHabeHa GOJbIIMM KOJTMYECTBOM HILTIOCTPATUBHOIO Martepuaila.



OcHoBHOe cojepxkanne jucceprannn onybiankosano i 7 paborax anropa, 1 10M
4ucie B TpexX M3fanusx, pekomenjosannsiXx BAK juist qnecepraumii, boaumof sl
BKJIaJl couckaTesss B pazpaborTky paceMatpuBacMoil  nipoGaeMBl  HHOATHEPIACTCS
onyOnukoBanubIMU cratbsiMu. Cojepiaanne agropedepara HoAHOCTRIO COOTBETCTRYC
OCHOBHBIM TOJIOKEHUSM JIHCCEPTALINH,

PaccmaTtpusaemast JuccepTams SIBJISICTCSI JAKOHYCHHOT HAYHO-
KBAIM(PUKALIMOHHONW  paboTOM,  BBLINOJHCHHON — HA  BLICOKOM  HAYUHOM  YPOBHC,
[TojyueHnnbie aBTOPOM pe3ysibTaThl HMEIOT TEOPETHUCCKOE W HPAKTHHECKOE $HAUCHIC,
[To copepannio, akTyalIbHOCTH M LEHHOCTH PE3YILTATOR [TPOBEACHHBIX HCCAC/IOBaNI
auccepraums  «Koneuno-sineMenTubiii  anajans  HanpseuRenno-A¢Qhopmuponaninoro
COCTOSIHUSL TOHKHX 000JIOMEK € YUeTOM HONECPCUHOro CABHIA NHPH PALININLIX
BAPDHAHTAX  ANNPOKCHMALMH  YIVIOBBIX  niepemeinennii»  coorperersyer 1.9
«lTonoxenust 0 MOPSJAKE  MPUCYIKACHHUS  YUCHDIX  CTCHCHCH»,  YTBEPIKACHHOIO
nocranossiennem llpasurensersa Poccuniickoit Mdejepanun No 842 o1 24 cenrsOpsi
2013r, TpeGoBaHUsIM, NPEBABISEMbIM K KAHAMAATCKHM JIMCCEPTALMAM, & CC anrop
HMwanos Tuek PaxmeronoBnu 3aciny)xuBact [PUCYIACHHS  YUCHON  Crenetn
KaHAM/1aTa TeXHUYECKUX HayK 1o crennanbioetn 05.23.17 — Crporresanias Mexamika,

[Tpodeccop kadenpol « Teopust coopyrennii u
CTPOUTEIbHLIX KOHCTPYKLMI» MHceTuTyTa ypOanucTnim,
APXUTEKTYPbl U CTPOUTEIILCTBA

OI'BOY BO «Caparoscknii rocylapcTBeHHbli
TeXHUUeCcKni ynusepcurer umenn ["arapuna 10.A»,
JIOKTOP TEXHUUYECKUX HAYK 110 CHEIHAIBLHOCTH

05.23.17 = CTpouTesnbHas MexaHmka

reit.: +7(452) 99-87-84 Knm
e-mail: sberbanksp@yandex.ru /e Asexeeit 10pesi

Anpec: Hpusomkekuit peaepanbhbiit okpyr, Caparonckas o6sacth,
410054, r. Caparos, yn. [Mosmrexuunueckas, 1. 77,
OI'BOY BO «CapaTtosekuii rocyiapersenblii Texuuueckuit ynusepenrer umenn arapuna 1O.A b
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CITMCOK
OCHOBHBIX nyOnukauuii onnoHenra Kuma Anekces IOpbeBuua, 10KTOpa TEXHHYECKHX
HayK, npogeccopa kadenpbl «Teopust coopyKeHHH M CTPOMTEIbHBIX KOHCTPYKLIMiI»
Mucruryra ypGaHuCcTHKH, apXUTeKTYpbl U cTpouTeibeTBa PI'BOY BO «Capatosckui
rOCYAApCTBEHHBIH TeXHUUYECKHH YyHUBepceuTeT MMeHH ["arapuna 10.A.»

I.Kum A1O., Tlonnukos C.B. CpaBHeHHe 3KCMEPUMEHTAJIbHOIO M YHCIEHHOIO
HCCsIR0BaHHsS OONBLIENPOIETHOrO MHEBMATHYECKOr0 JIMH3000pa3HOro coopyKeHus //
Hayunoe oGo3penune. 2016. Ne 15. C. 36-41.

2. Kum A1O., IToanuxkoB C.B. Xapuronos C.II., Pacuer HeHHeHHBIX
JHH3000pa3sHbIX  MeMOPAHHO-NHEBMATHYECKHX  MOKPBITHH  COOpY/KeHHI
00bLIIHX NPOJIETOB HTEPALHOHHBLIM METOAOM NpPHPALUEeHHIl MapaMeTpoB ¢
yCOBEPLUEHCTBOBAHHON YHC/aeHHON npoueaypoii/ Hayunoe ob6o3penune. 2017. Ne
19. C. 35-41.

3. Kum AIO., Xapuronos C.I1, bopsenko JI.A. ApxXuTeKkTypa MNHEBMAaTHYECKHUX

coopyxenuii // Hayunoe o6o3penue. 2015. Ne 15. C. 65-68.

4. Kum A1O., Xapuronos C.I1. Pacuer Bo3ayX00onopHbIXx MeMOpaHHO-ITHEBMAaTHYECKHX

COOpPYXEeHHH C y4yeTOM reoMeTpuyeckoil HenuHeiHoctu // HayuHnoe obGo3penue. 2014,

No 12-3. C. 744-746.

5.Kum ARO., XapuronoB C.II, bynsiues A.C., KyGpako A.I., Uumxos A.M.

DKCNEepHMEHTAIbHO-TEOPETHYECKOe HCCIIeIOBAHHE CTaTHYeCKOW paloThl Mozenu

BO3/1yXOOMOPHOr0 MeMOpaHHO-ITHEBMAaTUUYECKOIO MOKPBITUS CoopykeHust // Hayuhoe
oGo3penne. 2014, Ne 12-3. C. 747-752.
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Bosarorpaackuii rocyaapcTaeHHbiH
TEXHHYECKHI YHHBEPCHTET
[Tpeacenarento AMCCEPTALHOHHOIO COBETA
J1212.028.10

C.10. KanawnukoBy

A, Kum Anexceit IOpbeBuy, 1ai0 ¢Boe cOrjacHe BBICTYIIHTb B KauecTBE OQHUHAIBLHOIO
onnoHeHta no auccepraunu Mumanosa Tieka PaxmerosnoBuua «KOHEUHO-3IEMEHTHBIH aHAIN3
HaMpsKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUSI TOHKMX 000JI04EK € YUeTOM IMOMNEepPeyHOro CABHIa
MpU Pa3IMUHBIX BapMaHTAX AaNIMpPOKCUMALUMK YIVIOBBIX II€PEMELICHUID» M0 CHEUHaIbHOCTH
05.23.17 «CrpoutenbHasi MeXaHUKa», IPEJACTABICHHOW Ha COUCKAaHHWE YYEHOH CTeNeHH
KaHAMaTa TEXHUYECKUX HayK. BeIpakaio cBoe coryacue Ha oOpaboTKy MOMX MepCOHAIbHbBIX
JAHHBIX, CBA3AHHbIX C 3alIMTON AMCCEPTALIUH.

Caenennsi 00 opuuHAILHOM ONNOHEHTE

Damuaus, UMs, OTHECTBO Kum Anekceit FOpbesuy

YueHast cTeneHb, WHQP W HAHUMEHOBAHHE HAYYHOMH | IOKTOP TEXHHYECKHUX HAYK 10 CIEUHaTbHOCTH
CMEeLHAJILHOCTH B COOTBETCTBMHM C HOMeHKIaTypoH, no | 05.23.17 — CtpouTenbHas MeXxaHuka
KOTOPOH 3allliileHa aAuccepTaLus

YueHoe 3BaHHe JOUEHT

[Tonnoe HaumeHoBaHWe opraHusauuu, ssasioweics | [podeccop kadenpor  «Teopus  coopykeHuit  u
mMecToM paboTbl B MOMEHT MpeJOCTABICHHS OT3bIBA, | CTPOMTENBLHBIX KOHCTPYKLIH#» UucTuryTa
JOKHOCTD ypOAHHUCTUKH, APXUTEKTYPbl H CTPOUTE/ILCTBA

OI'bOY BO «CapaToBckHnit rocy1apcTBEHHbIH
TEXHUYECKHH yHUBepcuTeT uMeHu ["arapuna FO.A »

Cnucok 0CHOBHbBIX NyOnHKauui oQULMaIbHOrO ONMOHEHTA MO TeMe AWCCEPTALMH B PELIEH3UPYEMbIX HAYUHbIX
H3aHUAX 3a NOCNEAHHE S NIET

1. Kum AIO,, TTonnukos C.B. CpaBHeHHe 3KCNEPUMEHTANLHOIO U YUCAEHHOr0 UCciie0BaHus 00NbLIENPONETHOrO
MHEBMATHYECKOro JMH3000pa3Horo coopyxenus / Hayunoe obo3penue. 2016. Ne 15. C. 36-41.

2. Kum A1O., Xapuronos C.I1. PacueT BO3ayX0OnopHbiX MeMOPaHHO-MHEBMATHYECKHX COOPYIKEHHUIH ¢ y4eToM
reomerpuueckoi HeauHelHocTu // Hayunoe o6ospenne. 2014. Ne 12-3. C. 744-746.

3. Kum A1O., Xaputonos C.I1., byasiues A.C., KyGpakos A.I'"., Yniko A.M. DKkCnepuMEHTAIbHO-TEOPETHUYECKOE
MCClleloBaHUE  CTaTHYeCKOW paboTbl MOJENH  BO3AYXOOMOPHOro MeMOPaHHO-IMHEBMATHUYECKOrO MOKPbITHA
coopy:keHus // Hayunoe o6o3penue. 2014. Ne 12-3. C. 747-752.

4 Kum AIO., Tloanukos C.B. Xapuronos C.JI. Pacyer HenuHe#HbIX JHH3000pa3HbIX MeMOpaHHO-
MHEBMATHYECKHUX MOKPLITHH COOPY)KEHHUH OONbLIMX NPOJIETOB HTEPAUHOHHBIM METOLOM MpPHUpPALIEHHH napameTpos
C YCOBEpLUEHCTBOBAHHOM YHCIeHHOM npoueaypo#// Hayunoe o6o3penne. 2017. Ne 19. C. 35-41.
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