Yr1BepxKaalo:

[TpopekTop 1o Hay4HOH pabote

denepaibHOTO rocy1apcTBEHHOIO

aBTOHOMHOTr0 00pa30BaTe/IbHOI0

yupexieHH s BbICIIEro 00pa3oBaHis
«Poccuiickuii YHUBEPCHTET JpYKObI
HapO10B»,

_Hogrop:gunocopcknx HayK, Mpo-
7 eceop;

H.C. Kupabaen

Soll

6psi 2018 1.

OT3bIB

Bejlyleli OpraHu3auuy Gpe1epaibHOro rocy1apcTBEHHOro aBTOHOMHOTO 00-
pa3oBaTeJbHOI0 YUpeKIeHHs BbICUIETO o6pazoBanus «Poccuiickuii ynusep-
cuTeT APYAGbI HApoA0B» Ha auccepTauuio Minanosa Tnexka PaxmerosioBHYA
«KoHeuHOo-3/1eMeHTHbII aHAJIH3 HANPSIZKEeHHO-1e()OPMHPOBAHHOI0 COCTOAHHS
TOHKHMX 000JI04€eK ¢ YUeTOM MOMepeyHoro cABMra NpH pasH4YHbIX BaApHAHTAX

ANNPOKCHMAIMH YIJIOBbIX NepemMelleH ii», NpejcTaBJIeHHYIO

HA COMCKAHHE YYEHOH CTeneHH KaH/nJaTa TeXHUYECKHX HAyK

no cnenuanbHoctu 05.23.17 — CrpouTe/ibHasi MEXaHHKa

AKTYaJIbHOCTh T€Mbl HCCJI€/1I0BAHNSA

TOHKOCTEHHbIE KOHCTPYKIMU LIMPOKO MPUMEHSIOTCSA B pa3IMiHbIX obnactsx
TexXHHKH M OTHOCSTCS K Hanbojee onTUMAaibHBIM BHaM KOHCTPYKUMid. HeemoTps
Ha OBLIMPHYIO JIUTEpATypy MO TEOPUH W METOJaM pactera TOHKHX ofosnouex u

HaJIMYUIO MPOrpaMMHBIX KOMIIJIEKCOB pacueTa NnpoCcTpaHCTBEHHBIX KOHCprKunﬁ,



4acTO BO3HUKAIOT MPOOJIEMbl, KOTOPbIC TPEOYIOT JIONOJIHUTCILHBIX HCCIICI0BAHH.
Jlns pacyera npocTpaHCTBEHHBLIX KOHCTPYKIMH yallle BCEro MCIHOb3YIOTCS YHC-
JICHHBIC METO/Ibl U OOJBIIMHCTBO NMPOrPAMMHbBIX KOMIUICKCOB MCIOJIBL3YET METO/L
KOHEUHBIX 3JIeMEHTOB. Kak 1Moka3sblBalOT MCCIE0BAHUS, [IPU PaCHCTE CIOKHBIX
MPOCTPAHCTBCHHBIX KOHCTPYKILMH MCTOJIOM  KOHCUHBIX DJICMEHTOB HE  BCEI/1a
ofecreunBaeT TOUHOCTh M HAJIKHOCThL pacueTa HanpsHKeHHO-1e(hOPMUPOBAHHOTO
cocrositiust (HJIC) kouerpykuuu. Iloaromy nucceprainmonnas pabora, nocssiieH-
Hast pa3paboTke aJiropuT™Ma pacyera TOHKHX 000JI04eK HAa OCHOBE BEKTOPHOM all-
[POKCUMALIMK Y3JIOBBIX NMEPEMELUCHHH, MO3BOISIIONIAs YUUTBLIBATH CMELIEHUS KO-
HEUYHbBIX DJIEMEHTOB KaK TBEPJIOr0 LEJOr0 U YJIYUILIHTL CXOJAMMOCTH UTEPAIlMOHHO-
ro npouecca, B TOM YUCJIE C YYETOM IONEPEUHOI0 C/IBUrA B CCUCHUSIX 000NIOUKH,
SIBJISICTCS aKTYaJlbHOM.
Ouenka cTpyKTYpbl H COACPKAHHA PaGOTHI
Jlucceprais COCTOMT U3 BBEIACHHMS, YETbIPEX [J1aB, 3aKJIIOUEHMSI, CIIMCKA JIW-
Teparypsbl, coaepxaiuero 189 naumenoBauuii, u npuiioxenust. O0mi odbem co-
crapisiet 168 crpanui ¥ Bkitovaet 37 pucyHkoB, 19 tabnui. B npuiioxenun npu-
BEJICHBI 2 CBU/IETE/ILCTBA O IOCYIAPCTBEHHOM perucTpatuu rnporpamm Juist IBM u
aKT O BHEAPEHMH Pe3yJIbTaTOB JAUccepTallMOHHONW padoTthl. Cojepixatue U CTpyK-
Typa JIUCCEPTALMK HAXOAATCS B JIOTMYECKOM €/IMHCTBE M COOTBETCTBYIOT OCTaB-
JICHHOM LI€JIM UCCIIeIOBAHMS, YTO MOATBEPKIACTCS HAJIUUMEM T10CJIE/I0BATEIILHOIO
rJlaHa ucciie/loBaHus. BbliBUraeMble COMCKATEIIEM TEOPETHUECKHE H METO/10J10T 1~
YECKHE MOJIOKEHHUS, a Takxke CPOPMUPOBAHHBIE B JIMCCEPTALIMU BbIBOJBI U MPE/i-
JIO’)KEHUS, KaK pe3yJibTaThl HCCIIEIOBAHMS, SBJISIFOTCS HOBLIMH. ‘
Bo BBeaeHuu npuBeneHo 0OOCHOBAHME AKTYajlbHOCTH BLIOPAHHON TEMbl
JMccepTallMOHHON paboThl, chOpMYIIMPOBAHDBI €€ LIEIN U 3a)JlauH, a TaKKe OCHOB-
HbIC TOJIOKEHUS, 0OOCHOBBIBAIOIME HAYUHYIO M MPAKTHYECKYIO 3HAUMMOCTh Bbl-

MOJHEHHOW paboThbl U JIOCTOBEPHOCTD I10JIYUEHHBIX Pe3yJibTaToB.

B niepBoii rnase npusejeH 0030p CyLIECTBYIOWMX NyOJIMKalMi 110 TeoprHu
TOHKMX 000JI0YeK, 110 METo/laM pacyeTa 000JoueK, B YaCTHOCTH 110 METOJy KO-
HeuHbIX 25ieMeHToB (MKD). Ormeuaercs, uro runoressl Kupxroda-Jlssa ne yuu-



ThIBAIOT TONEPEHHBIX CABMIOB 110 TOJIIMHE 00OJOUYKH, YTO MOKET BIUATH HA TOY-
noctb pacuera HJIC obosnouku.

Bo BTOpO#i rM1aBe K31araloTcst OCHOBbI FTEOMETPUH TTOBEPXHOCTEH, B HACTHO-
CTH DJUIMIITHYECKOTO LIMJIMHJIpA, U BONIPOCKI AePOopMUpOBAHUS TOHKUX 000JI04EK
Ha octose runore3 Kupxroda-Jlssa. U3naraercs anroputm pacyera TOHKHX 000-
JIOYEK METOJIOM KOHEYHbBIX 2JIEMEHTOB Ha OCHOBE CKaJSIPHOM anmmpoKCcUMaluMu y3-
JIOBBIX TEPEMELICHUH, OOBIYHO MCMONb3YEMbIH B MPOrpaMMHBIX KOMIUICKCAX
MK, 1 anroput™m pacyera Ha OCHOBE BEKTOPHOM alnpoKCHUMalMK Y3JIOBBIX Te-
peMellleHUI KOHEYHOro 2JIeMeHTa, pa3paboTaHHbli aBTOPOM auccepranmu. Ha oc-
HOBe 00OMX AJFOPUTMOB pa3zpadoTaHbl NMporpaMmbl pacyera 000JI0UYEK W MPOBeE-
JICHBI PACUETbl JUIMNTHYECKUX (KaK YacTHBIM ciayudail KpyroBblX) LHJIMHJPOB C
pPa3iIMUHbLIMKA YCJOBUSIMHU ONUpaHUsi U BapuaHTaMu Harpy3ok. Pacuer kpyroBoro
HWJIKMH/Ipa 110Ka3ajl XOpolylo CXOAMMOCTb 110 000UM BapvaHTaM arnipokCcUMalinu
Y3JI0BBIX repemeltieHuid. PesynbTaThl pacyera NpakTHUECKH COBIAJIAIOT € pacue-
TOM, [IPOBEJICHHBIM APYTUM aBTOPaAMH.

[TpoBeienbl pacueTbl JUIMIITHYECKOIO LMIIMHAPA C Pa3MUHbIM OTHOLICHU-
eM nostyoceit auunca. Jlnsg BapuaHTa cKajusipHOM anmnpokCcUMalluu nepemMeiiecHui
CXOJIMMOCTD YXY/IIAETCs TPH YBEJIMUYEHUM OTHOLUEHHS TOJyOocel djuiunca u pe-
3yJibTaThl pacyeTa MPOTUBOpeYaT OOLIMM YCIIOBMSIM paBHOBECHUS 000JIOUKH,
HApYLIAIOTCS YCJIOBUS CUMMETPHHU. Y BEJIMYEHHUE YMCIIa 11aroB pa3HOCTHON CETKH
B 9TOM BapuMaHTe He yJyulllaeT CXOAUMMOCTDL pe3ysibTaTtoB pacuera. Pacyersl, npo-
BEeJICHHbIC JUIst DJUIMNTUYECKOTO LMJIMHAPA 10 BTOPOMY METOJY — BEKTOpPHOMW ari-
MPOKCUMALIMKU Y3JI0BbIX MEpeMelIeHH Ha pa3lUUHbIX PA3HOCHBIX CeTKaX rnokasa-
AU XOPOLUYK CXOJMMOCTH YCIIOBUSI CUMMETpUM coOtofaroTest Ha Jto0oi pas-

HOCTHOM ceTke. Pacuersl IMPOBEACHBI U1 DJUIMINTUYECKUX HWJIIMHAPOB C pas3JjinY-
HBbIMHU YCJIOBUSMHA OIUPAHUA U TUTIOB HArpy3okK.

B rperbell rnaBe paccMarpuBaercs anroputm pacuera odosioukn MKD na
Oaze cKaJlsIpHON anmnpokCUMallMu [ojei rnepemMeuieHuid ¢ ydetoMm jedopmaiiuid
C/IBHIA MOMEPEUHOro ceueHUst 00010uKU. PaccMOTpeHb! Ba BapUaHTa yuera CABU-
ra MornepeyHoro cevyeHus: 1) yros noBopoTa MOMEPEUHOro cevyeHus 000IOUKHU C
YUYETOM CJIBUIa OTCUMTBHIBAJICS OT HOpPMaJlM K Hele(GOPMUPOBAHHON MOBEPXHOCTH
000J104KHK; 2) yroJi NoBOpPOTa MOMEePEeHHOro ceuyeHust 000JOUKHU C YYETOM CABHIaA
OTCUMTBIBAJICS OT HOpMau K JeOpMUPOBAHHOW CPEIMHHON MOBEPXHOCTH 000-
nouku. ITo oGoum BapuantaM pa3paboTaHbl alropuT™Mbl U nporpaMmbl. [Iposee-
Hbl pacyeThl KPYrOBbIX M JUIMIITUYECKUX LIMJIIMHAPOB Ha pa3jiMUuHble TUIIbl HArpy-
30k. Jlns aHanM3a TOYHOCTU pacyeToOB, pacyeThl MPOBEJEHBbl € pa3jIMuHON pa3-
HOCTHOM ceTkoi. M3 npuBeieHHbIX NpUMepoB st 000MX BapraHTOB HabJio1aercs
CXOZIMMOCTL PacyeTHOro Mnpolecca, HO 2-i BapuaHT MpH OTCUETE Yria CABMIA OT
HopMaJM J1IehOpMUPOBAHHOM MOBEPXHOCTH Nokazain bosiee ObICTPYIO CXOJAMMOCTD.



B ‘iCTBCDTOﬁ IJIaBE pACCMOTPCHLI aJIFTOPUTMbI pacucTa 0001104KH ¢ YHCTOM
Jlubopmauuﬁ cJiBUra norepeyHHOro CEHCHHUs 000TOUYKH C QHAJIOTHYHBIMH Hnpejibi-

AYLIEMY pa3jlely BapHaHTaMM ydyeTa yrija 1oBopoTa MonepevHoro ceuenus obo-
JIOYKH, HO HA OCHOBE BEKTOPHOMN AlMPOKCUMALIMH 11OJICH TTEPEMEILEHHI.

Jlanee B 4-ii 1j1aBe NPOBEACHBI CPABHUTEILHBIC PACUETHI UIHIICOMIAIBHbBIX
LIMJMHJIPOB C OTCYETOM yria JiehopMaliiii C/IBUra MONEPEYHOI0 CEUYEHUs OT HOP-
Maiu HejehopMUPOBAHHON U 1edOpMHUPOBAHHON CPEJIMHHON MOBEPXHOCTH 000-
JIOYKH  CO CKAJIAPHOM MW BEKTOPHOM anmnpokcuMaliMei nosied nepemenieHuii Ko-
HEYHOro iemMeHTa. Ilokazano, 4To Hauyue CXOMMOCTBLIO 00/1a/1aeT alroprT™
pacuyeTa Ha OCHOBE BEKTOPHOW annpoKCHUMallMh ¢ OTCYETOM YIjla CJABHra OT HOP-
MaJi K JlepopMUpOBaHHON CpeIMHHOM noBepXxHocTH 0boouku. Ha npumepe pac-
yera DJUIMITHYECKOrO IWIMH/APA ¢ OMMPAHUEM Ha MPYXMHHBIE ONOPBLI MOKA3aHO,
4TO AJITOPUTM pacyeTa Ha OCHOBE BEKTOPHOM arpoKCHMAallMKM TOUYHO YUHThIBACT
cMelleHMst 000JI0UKH KaK TBEPJIOTO TeJla U HANPSHKEHUS! COOTBETCTBYIOT HAIPsKe-
HUSIM OGOJIOUKM TPH ONMMPAHMM HA KECTKHE onopa (Ornopbl M paBHOMEpHas
Harpyska pacripejesieHbl B0Jb OCH LuauHapa). [lpu ckansipHol annpokcuMaiiuu
Mnojeil nepemMeuieHUi NMpu yBEJIIMUEHUH OTHOLIEHUS MoJiyoceil obpa3zyroiuero -
aunca HabsoaeTcss HETOUHOCTb B NepeMeLeHU 000I0UKH KaK TBEPJIOro Tella |
HECOOTBETCTBUE (HECHMMETPUUYHOCTD) B HAIPSHKEHUSIX

CooTBeTcTBHE COACPHKAHUA IHCCCPTAIMH 3asIBJICHHONH CMNEIHAJILHOCTH H Teme
AHCCEPTALHH
ConepxaHue JMccepTallMM  COOTBETCTBYET 3asiBICHHOW CHELHUalbHOCTH
05.23.17 — cTpouTesibHasi MEXaHUKa M0 CIASYIOIMM MTyHKTaM:
— 1. | ofuiue NpuHLKMIBL pacyera COOPYXKEHUH U UX DJIEMEHTOB;

— 1. 2 NMHeHWHas MexaHWKa KOHCTPYKLMHM U COOpYXEHMH, pa3dpaboTka Gpusu-

KO-MaTeMaTUUYECKUX MOJIeJIel ux pacyeTa.

CoorBercTBHe aBTOpedepaTa IHCCEPTALHH €€ COePKAHUIO
B aBropedepare KpaTKo H310)KEHO OCHOBHOE COJIEPXKAHUE Pa3/IesioB Juccep-
tauuu. ConepkaHue aBropedepara COOTBETCTBYET COJEPXKAHUIO JHMCCEPTALMH.
Pykonucek aBtopedepara coorBercTByeT Tpebosanusim ['OCT P 7.0.11-2011, a

taioke M. 25 [1oJ0XeHus: 0 NPUCYKACHUH YUEHBIX CTEIEeHEH.

JIMuHbIH BKJIAJl COUCKATEJISl B NOJIYHYEHHH Pe3yjbTaTOB HCCJICAOBAHHA

JIMUHBIN BKJ1AJ1 COUCKATENIS 3aKIH0UYAETCS B!



Pil'lPﬂGO‘l‘KC DGC‘{CTHOH MOJICIH U MCTOJIMKH pacyeTa METOJOM KOHEYHbIX 3Jie-
MCHTOB, TIPOBCJACHHH pacyeTOB W CPaBHHUTCIBHOM QAHAJIKM3€ HANpsAXKCHHO-
,’lC(h()p\\‘inOBalHlOI‘O COCTOSSHUH DJUIMNTHYECKHUX HWJIHHAPOB C pas3iM4HbIMH
'PAHAYHBIMU YCJIOBUSAMH OINTUpPAHUS U TUIIOB HArpy30K, C pa3jiIMiHbIMH BapHaH-
TAMH QJIFOPUTMOB pacHeTa;

pa3paboTKe METOJIMKH TOHKHX 000Jl04eK ¢ ydeToM M 0e3 yuera aeopmanui

C/ABUTA NOMEPEHHOTO CCUCHUS O6OJ]OL{KH;

|

C

- IPOBCACHHUH MCCJIeJIOBAHUM CXOJIMMOCTH NPEATONECHHBIX paCY€THbLIX MOJIEJIeM;

- PCIICHHUH U YUCJICHHOM aHajiM3e psijia NPaKkTHYECKUX 3a/1ad4:

POBECJICHbBI PacyeThl U UCCIIEA0BAHUE CXOJAMMOCTH pe3yJIbTaTOB pacyeTa dJUIMII-
THUYECKUX LMIMHAPOB C CKAJISIPHOW M BEKTOPHOM anmpoKCUMalMen rosen ne-
peMEleHUH KOHEUYHOIO 2JIEMEHTa;

MPOBEJCHBI PacUeThl U HCCJICOBAHUE CXOAMMOCTH pe3yJIbTaTOB pacueTa dJi-
JMNTHYECKMX LMIIMHAPOB € y4yeToM W Oe3 ydyera jedopmauui caBura rnorie-
PEUYHOro ceyeHUs 000JI0UKH HA pa3jIMuHbIC THUIIbl HArPY30K U MPU pa3iiuyHbIX
YCIIOBUSIX ONTUPaHU;

C/leJlaHbl BBIBO/bI O HEOOXOAMMOCTH UCIOJIB30BAHUSI BEKTOPHOW anmpoKcuMa-
LMK TIepeMellleHUH KOHEUHBIX JJIEMEHTOB M ydeTe AdOopMalMil cBUra morie-

PE€YHbIX CEUCHUH MpH pacyeTe JUIUNTUYECKUX HUITUHIPOB.

Crenenb AOCTOBCPHOCTH PE3yJIbTATOB HCCJIEJOBAHHSA

JloCTOBEpHOCTH MOJYYEHHBIX Pe3yJbTaTOB 00ECleUMBAETCs KOPPEKTHBIMU

MaTeMaTHYCCKHUMH (bOpMyﬂHpOBKaMM NNOCTAaBJICHHBIX 3a/a4, HCIIO0JIb30BaAaHHUEM

TPOTHX H aﬂpO6Mp0BaHHle MaTeMaTHYEeCKUX MOJeieH CTpOHTCJIbHOﬁ MexaHnKvi,

UCCIICAOBAHUAMU CXOAUMOCTH BbIYUCIUTCIBHOIO IpOIECCa pa3pa601‘aHH0ﬁ MO-

nenn MKD, xopouinm coBrajieHueM pellieHni TeCTOBBIX 3a7ad C COOTBETCTBYIO-

IHIUMH aHAJIMTHYECKHUMHU U YUCJIEHHBIMH PCLICHUAMMU.

TGOpCTH‘ICCKaﬂ H NMpAaKTHYECKast 3SHAYHMOCTDb HOJIYHYEHHBIX aBTOPOM
AHCCEPTALHH PE3YJIbTATOB

I. Paspaboransl anroputmsl pacuera HJIC ToHkux obonouek ¢ yuetoM u 6e3

y4dera neQ)opMaum”d CABHIA MONEPEYHOI0 CCHUEHUS 000JI04EK METOJIOM KOHEUYHBIX



IIEMEHTOB HA OCHOBE CKAJISiPHOIO M BEKTOPHOI'O AllIPOKCUMAIIMI OJICH nepeme-
HICHUI KOHEYHOTIO 3JIeMEeHTa.

2. Ilokazana ObicTpasi CXOJAMMOCTL W HAICKHOCTh pa3paboOTaHHOIO ajlropuT-
mMa MKD Ha OCHOBE BEKTOPHOM anmpoKCUMalIMK TOJIEH TIEPEMEIIIEHHA.

3. I'loka3zana HeoOX0AMMOCTL yueTra jedopmaliiii c/IBUra rorepeyHoro ceve-
HUst 000JI0UeK

4. TlpeuioxkeHHas METOJMKA M IPOrpaMMbl MOI'YT MCIOJIL30BATHCS B pacyeT-
HOM [PAKTUKE MPOCKTHO-KOHCTPYKTOPCKUX M HAYUHO-MCCIEC/0BATEILCKUX Opra-
HU3ALMH B peajbHOM ITPOEKTUPOBAHUM DIECMEHTOB TOHKOCTEHHbBIX KOHCTPYKIIHM.

4. Ucnonbzosanne MKD B yuebHOM rpoliecce B Kypcax CTpoOUTeIbHOU Mexa-

HUKH U pacyeTa oboJoueK.

HoBu3Ha noJiyueHHbIX pe3yibTaToB

Couckarenem paszpaboranbl MeToauka W airoput™bl pacyera HJIC Tonkux
UTMNITUYECKUX LIMJIMHJIPOB € y4eToM U Oe3 yuera jedopmaimii ciBura roriepey-
HOI'O CEYEHHUsI METOJIOM KOHEUHbBIX JIEMEHTOB C CKaJISIPHOM M BEKTOPHOM arrpok-
cuMauMsMu nosieit nepemettienuit. [posenenn pacuerst u ananuz HAC sninuntu-
UECKMX LIMIIMHPOB C Pa3jinuyHbIMH YCJIOBHSAMM OMMPAHHMs W HA Pa3jIMUHbIE THIIbI
Harpy3ok, Mcciie/loBaHa CXOIMMOCTb pa3paboraHHbix ajroputmon. Ha ocHoBe
IIPOBE/JICHHBIX PAaCcUYETOB MOKa3aHa HAJEXKHOCTh METOJIa BEKTOPHOH arnpokcuma-
LMK U HEOOXOAUMMOCTH yueTa JiehopMaluii ciBUTa NMornepeyHoro ceyeHus o0onou-

KH.

3aMeuaHHs 110 AHCCEPTAIMOHHOMN paboTe
. Ha pucynkax (2.7, 2.8 v Jip.) OTCEKOB JUIUNTUUYECKUX LIMIMHAPOB HA
rpaHsix, YUYMTHIBAIOIIMX YCJIIOBUSI CUMMETPHH, 1OKa3aHbl TOJBLKO YCIOBHBIE ONOPbI
B KacaTeJbHOM 110cKOCTH. HO HEe 2TH 0nopbl He YUMTBHIBAIOT PAaBEHCTBA HYJIIO yr-
N0BbIX nepemettieHnit. s cBoOOHBIX IpaHeil B IJIOCKOCTH CUMMETPUH peanm}

€TCs CKOJib3sdlllas 3aJ/ieJika, Ui OIIOPHbIX Fp&HCﬁ (B HOpM'dJ]bllOﬁ HJl()CKOCTH) B

MJIIOCKOCTH CUMMETPHUH PCAJIUZYECTCA IPAKTHUYCCKHU 3a/1CJ1Ka.



2. He verko copmyiimpoBana 3ajada npumepa 3.4 — KOHCOJBLHBIH OTCCK
Y4 UIMNTHYECKOrO LMIMHAPA. B 4acTHOCTH, HEACHO O KAKMX IJIOCKOCTAX CHM-
METPUH MJIET peYb.

3. B jiMccepralltiy npuBe/ICHbl pacieThl TOJILKO UITHITHUECKHUX (Kpyio-
BbIX) HMJIKMHJIpOB. JKesnare/bHO pealii3oBaTh aHAJIOMMUHBIC TTOAX0/IbI Uit 000510~
yek Oosiee obuiero Buaa.

4. B rabiunax 4.3, 4.4 HeBepHO yKazaHa KECTKOCTh HPYKUHBLI B 110~
cneaneit rpage 0,02 (10> H/Mm), ona ne COOTBETCTBYET CMEIICHHIO 0D0IOUKH Kk
TBepaoro Tesia 20 ¢M. DTa KECTKOCTh (He COOTBETCTRYIONIAs TIepeMEllCHHUIO) YKa-
3aHa U B HEKOTOPBIX JIPYIUX IpUMeEpax.

Y KkazaHHble 3aMeUaHMsl HE CHUKAIOT 001LEeH LIEHHOCTH paﬁ()'l‘l)l.

3akiIlo4yeHue nNo AHCCEePTANHH 0 COOTBeTCTBHH e¢ TpeboBanuam «llonoxenusn
0 NOPs/IKe NMPHCYXK/ACHHS YUEeHbIX cTeneHei» nmo nynkram 9 u 10

B coorBerctBumu ¢ tpeboBanusmu 1o 1. 10 «llonoxenue o npucyimaeHum
yueHbIX creneHei» aucceprauus Mulanosa Tieka PaxmerosioBuya nanucana as-
TOPOM CaMOCTOSITEJIbHO, COJIECPKUT HOBbIC HAYUHbIE PE3YJbTaThl M MOJOKECHUS,
BblJIBUTaeMble JUisi NMyOJMYHON 3allMUThl, KOTOPLIC CBHJICTEILCTBYIOT O ﬂwmoM
BKJIaJIe aBTOpa B HayKy. Jlucceprauusi cogepXuT peKkoMeHAaluMu 1o UCIojib3oBa-
HHUIO HayUYHBIX BbIBOJOB, a MPEJUIOKEHHbIE aBTOPOM PELLEHUS apryMEeHTHPOBAHLI U
OLICHEHbI 10 CPABHEHUIO C APYTMMH U3BECTHLIMU PEILICHUSIMM.

Hucceprauus Minanosa Tineka PaxmerosioBuya Ha couckanue yueHoi crerie-
HM KaHJMJlaTa TeXHUYECKHUX HayK SIBJISEeTCs Hay4yHO-KBaJIMPUKaLMOHHON paboToit,
B KOTOPOM  COACPXMUTCS  pelleHHe  3ajay  ONpPEACICHUsE  HalpPsIKCHHO-
1e(hOPMUPOBAHHOIO COCTOSIHUSL TOHKHMX DJUIMTHUYECKUX HHJIMHJPOB € YUETOM Jie-
¢opMaumii caBMIa MONEPeUHroro ceueHus 000JIOUKH ¢ POU3BOJLHLIMU yCIOBH-
SIMU OINUPaAHUs HA JICUCTBUE Pa3IMUYHBLIX THIIOB HAIPY30K, UMCIOLIMX CYIIECTBCH-
HOE 3HAYECHHUE JUIS CTPOMTENBHOH MEXAHMKH TOHKOCTEHHBLIX KOHCTPYKIMH, HTO
COOTBETCTBYET TpeboBaHUsAM 1. 9 [TosoKeHUst O NPUCYHJICHUH YUCHBIX CTCIIEHEH,

a €¢ aBTop HNianos Tnexk PaxmeronoBuy 3aCJHYKHUBACT MPUCYIIJICHHS y‘lCll()i‘l



CTENEHU KaHulara TEeXHWUYECKUX Hayk no cnenuaibioct 052317 - Crpou-

TClbHAs MECXaHUKa.

3aKJIOUEHHUE PACCMOTPEHO HA 3aCeatMi JCHAPTAMEHTA CTPOHTCILCTRA -
)KEHEPHOH akaneMuu (GeJlepalibHOro rocyIapeTBEHIONO aRToHOMHOIO 06paiona-

TCIBLHOTO YUPEK/ACHHUs BbicHIero oOpasoBanns «POCCHHCKHI yrmuBepeuter Jipyx-

Obl HAPOOBY.

\

Ilo pe3ylJibTaTaM O6C)’)KJICHH$! JUccepranmu C(l)OpMlel'lp()NllIO HOJTOMKHTCIT -

HOE 3aKJ/Ito4YeHHe. IlpucyrcTBoBaso Ha 3aceqaHuU 38 YeloBeK, U3 HUX 6 IOKTOPOB HAYK.

IIporonocoBanu €IUHOTIACHO.
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3ak/ItoueHHe COCTaBJICHO:

MBanoB Bsiuecnas HukonaeBuy, JIOKTOP TEXHUUECKHUX HAYK, 1podeccop
JerapTaMeHT cTpouTesbeTBa MHkeHepHoOl akajiemuu

OI'AOY BO «Poccuiickuit yuusepeureT ApyxObl HapooB»,
JIUCCepTaLUs 3aLMLLIECHA 110 CIIeIHAILHOCTH

05.23.17 — CtpoutenbHasi MEXaHHKA.
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Присутствовало на заседании 38 человек, из них 6 докторов наук.
                                                            Проголосовали единогласно.  
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MUHUCTEPCTBO HAYKW W BLICILEFO OBPA3OBAHMA POCCUICKOM OEAEPALUMK
DEAEPANLHOE FOCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATE/IbHOE YYPEM/AEHUE BbICWENO OBPA3OBAHUA

i PoccuMicKu# YHHBEPCHUTET
Opy>kb6b1 Haponos (PYIH)

Tenedon: +7495 434 53 00, dparc: +7495 433 15 11

yn. Muinyxo-Mannan, a. 6, Mockea, Poccun, 117198
www.rudn.ru; rudn@rudn.ru

OFPH 1027739189323, ORNO 02066463, UHH 7728073720
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2 /’( z Bosrorpaackuii rocyiapcTBeHHbIH
TEeXHHYECKHH YHHBEPCHTET
[Ipeacenaresnio quccepraltmoHHOro coBera [|
212.028.10
C.10. KanamnukoBy

Yaxaemplif Cepreii lOpbeBuu!

Genepanbioe  rocylapcTBEHHOE  aBTOHOMHOE ofpa3zoBaTebHOE  yUPEX/EHHE  BbICILErO
obpasosanus «Poccuiicknii yuusepeuret apyxObl HAPOJAOB» Aa€T CBOE COIJIACHE BBICTYIHThH B Ka4eCTBE
Beaylei opranmsaunn no aucceprauuu Mmanosa Tneka PaxmeronoBuua «KoHeYHO-31€MEHTHBIH
AHAJIM3 HANPSHKEHHO-1e(POPMHUPOBAHHOIO COCTOSHHS TOHKHX 000JIOUEK C yYeTOM MOMEPeYHOro CABHIa
NPH pasjInUHBIX BapHaHTaX arrnpoKCHMAlMH YIJIOBBIX TEPEeMEIICHH», NMPEACTaBICHHONH Ha COMCKaHHe
YUYCHOH CTENEHN KaHanaaTa TEXHHYECKHX HayK no creunanbHoctd 05.23.17. — CTpouTenbHasi MEXaHHKa.

Caeenus 0 Beayuieii opraHu3auum

[Tonnoe wnaumenosanue oprauusauuu B | PegepajibHOE rocy/1apcTBeHHOE aBTOHOMHOE
COOTBETCTBUH € YCTABOM obpazoBare/ibHOE yupexJeHHe BbICIIEro oOpa3oBaHHs
«Poccuitckuit ynuepcuTeT 1pyxObl HAPOLOBY»

CokpateHtoe HaumeHnoBanue opranusauun | ®I'AOY BO «Poccuiickui YHUBEPCHUTET
B COOTBETCTBHH C yCTABOM ApyxObl HAPOIOB»
BesomcTBeHHas NpuHAUIEKHOCTD MMHHCTEPCTBO HayKM MW BbIClIEro 0oOpa3oBaHHs

Poccuiickoit deaepanun

[TouToBbIH HHAEKE, aipec OpraHU3aluK 117198, IO3A0, r. Mocksa, yi. Mukinyxo-Maknas, 6
Web-caiit http://www.rudn.ru
Tenepon (495) 434-70-27

AJipec JIeKTPOHHOM MOYTBI rudn@rudn.ru
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