SAKJIFOYEHUE
9KCIIEPTHON KOMHUCCHHY JIUCCEPTAMOHHOrO coBeTa 24.1.135.01 na 6aze MeepaasHOTO
rocy/JapCTBEHHOIO OIOIDKETHOTO yupexIeHust Hayku MHCTHTYTa GU3HKH TPOYHOCTH H
MaTepHanoseneHus Cubupckoro ornenenns Poccuifckoit akajgeMun HayK O
aucceprauonHoi pabote Paguenxo [aBna Angpeesrua « Coznanue YncIeHHBIX
MOJIeNel ¥ HCCIIeNOBaHME MOBEICHHS KOMIIO3UTHBIX ¥ METAIUTMYECKHIX MaTepHAIOB U
KOHCTPYKIM{A W3 HUX IIPH yJapHO-BOJHOBEIX HAIPY3Kax», IPEACTaBICHHON Ha
COMCKaHHE Yy4YCHOU CTENEeHH NOKTOpa (PU3UKO-MATEMATHUECKHX HAYK I10

crienranbHOCTH 1.1.8. Mexanuka nedopMupyemMoro TBeporo Tena.

IIpencrapnennas  Pamuenxo ILA.  jmuccepraimonnas paGoTa  mocBsieHa
PeLICHHUIO TUHAMHUYECKUX KOHTAKTHBIX 3aa4 MEXaHUKH 1e(DOPMUPYEMOro TBEPAOIO
TeJa, UCCICIOBAHUIO TIOBEICHHS U CBOMCTB NMEPCIeKTUBHEIX HHYKEHEPHBIX MATEPUAIIOB
(B TOM YHCIe AHM3OTPONHBIX) M KOHCTPYKIWHM IPH JWHAMHYECKHX HArpy3Kax
METOJIaMU YUCIIEHHOTO MO/ICIIUPOBAHHSI,

AKTYaJILHOCTH JUCCEPTAIIMOHHOTO UCCIIeI0BaHUS o0ycloBjieHa
BOCTPeOOBaHHOCTBIO Pa3pabOTKU MOAENEH, alrOpUTMOB M BBICOKOIPOU3BOAUTENBHBIX
BBIYHMCITUTETBHBIX KOMIUIEKCOB, ITO3BONIAIOLIMX M3y4YaTh U MIPOrHO3UPOBATE [MOBEIECHUE
NEPCIEKTUBHBIX MATePHAIOB U KOHCTPYKIHH, a TakkKe HeOOXOMUMOCTBIO IOJIyYEHHUS
HOBBIX 3HAHHH O CBOMCTBAX IEPCIEKTHBHBIX MaTEPHUANOB B YCIOBHAX IPHIIOKEHUS
JTUHAMUYECKUX HATPY30K.

B nuccepranum npejsiokeHbl MOJETH U PA3BUTHI YHCIEHHBIE AJTOPUTMBI IS
HCCIIC/IOBAHUST ¥ IPOTHO3UPOBAaHMs IIOBEACHHs IIMPOKOr0 Kiacca MAaTeprasIosn
(MeTael, aHM30TPOIHbIE KOMIIO3UTEI, KOMIIO3UTHI Ha OCHOBE OETOHA) U KOHCTPYKIIMI
W3 HUX IPA BO3JEHCTBUM HMHTEHCUBHBIX JUHAMUYECKUX HArPY30K. Y CTAaHOBJIEHI
3aKOHOMEPHOCTHU PAa3BUTHS Y/aPHO-BOIHOBBIX IIPOLECCOB U Pa3pyIIeHUs] MATEPHATIOB U
KOHCTPYKLIMH B 3aBUCUMOCTM OT KHHEMATUYECKUX M TEOMETPUYECKUX YCIIOBUI
B3aUMO/IEUCTBUS.

JuccepTalluOHHOE UCCIEI0BAHUE 110 CBOMM LIEJISAM, 3a/ladyaM, MeTOAaM HUCCIe0-
BaHWsI, COINCPXKAHUIO U HAYYHOH HOBU3HE cooTBeTcTBYeT mil. 4, 8, 10, 11 u 12 Ilacnopra

cnenuaneHocTd  1.1.8. Mexanuka pedopmupyemoro TBepporo tena  (hu3uke-



MaTeMaTUYECKUE HAYKH ).

CooTBeTcTBHE COIEPKAHUS JMCCEPTALMOHHON PaGOTHl JAaHHON CHELHATBHOCTH
MOATBEPXKAAeTCsl TyONMKAUMSIMUA B BeJyIIHX HAYYHBIX JKypHaJaX II0 MEXaHUKE
nedopmupyemoro  TBepaoro  Tena:  «BectHuk  ToMCKOro  rocyaapcTBEHHOTO
yHMBepcHuTeTa. Maremaruka U Mexanuka», «Bompockl o6oponHoll Texuuku. Hayuno—
TexHuueckuit  kypHan. Cepus 16.  Texnuueckue cpenctBa MpOTHBOAEHCTBUS
TeppopusMy», «BerymcnurensHas — MexaHMKa  CIUIOIIHBIX — cpejy, «MexaHuKa
KOMIIO3MLIMOHHBIX MaTepHaToB M KOHCTPYKUMI», «M3Bectus Poccuiickoil akamemun
HayK. MexaHuKa TBep/Ioro Tenay, «Pusndeckas Me3oMeXaHuKa» U JApyrue.

Marepuaiibl J1uCCepTalMOHHOTO MCCIENOBAHMS HM3JI0XKEHBI B 2 MOHOrpadusX,
45 cratesx, Bxomgamux B 6azel Web of Science u Scopus, u 38 cTaThsx, BXOIAIINX B
nepedeHb BAK, 4dro coorserctByer m.IL.11 u II.13 Tlonoxenus o mpucykIeHUH
Y4EHBIX cTerneHe. Pe3ynbraThl paboThI JIErIM B OCHOBY CO3IaHUsI ITporpamm st DBM,
Ha KOTOPBIE MOIyYEHO 5 CBU/IETEIBCTB O FOCYIapCTBEHHON PErHCTPaltu.

Huccepranust Paguenxko IT.A. NpeaCcTaBIseT coboit 3aBEPILUEHHYIO,
CaMOCTOSITENIPHYIO ~ HAay4HO-KBAJIH(DUKALUMOHHYIO paboTy, CONEpXKAallyl0 HOBBIE
pe3yabTaTbl M IIOJIOKEHWs, BbIABUTaeMble I8 MYOJIWMYHONW  3alIUTBl U
CBHICTE/IbCTBYIOIME O JHUYHOM BKJajge aBTtopa B Hayky (m. II.10 TTomoxenuss o
NPUCYXKICHUH Y4Y€HBIX cTeneHei). B pabore BrepBble MOMyYeHBl CIEAYIOIIME
pe3yJbTaThI:

L. Ha 0Gase meTona KOHEUHBIX JIEMEHTOB CO3[aH AJTOPUTM M METOAMKA
pelleHus MHOI'OKOHTaKTHBIX 3a7ad, II03BOJSIONIMX B TPEeXMEPHOW ITOCTAHOBKE
HCCIIeI0BATh CBOKMCTBA IIMPOKOro Kjlacca MaTepHalioB, a TakKe aHalIu3UpoBaTh
3aKOHOMEPHOCTH IOBECHHU KOHCTPYKIMH U3 HUX IPU IUHAMUYECKUX HArpy3Kax.

2. IlpoBemeH KOIWYECTBEHHBIM M  KadeCTBEHHBIM aHAM3 XapakTepa
paspylICHUS AHU30TPOIHBIX IIJTACTUH KOHEYHOM TOJIIMHBI TPH HHU3KOCKOPOCTHOM
yaape (Ha mpezaesie NpoOUTHS). YCTaHOBIEHO, YTO (OPMHPOBAHWE M HAIMPaBJICHHE
Pa3BUTHs 30H paspylLIeHUs B Iperpaje OIpeleseTcs OpUeHTallMel oceil CUMMETPHUH
AQHU30TPOIIHOIO MaTepuaia [0 OTHOLICHUIO K HallpaBJeHUIO yaapa. B 3aBucUMOCTH OT

HX OPHCHTALHNH BO3MOXHO pPa3sBHTHC KOHHYCCKHMX  TpEIIHH, OGYCHOBI{CHHHX
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KOMOMHUPOBAHHBIM JEUCTBHEM pPAaCTATUBAIONIMX HANMpPSHKEHUM B BOJHAX PasTpPy3Kd U
BHEJIPEHUEM yIapHHUKa, TU00 paszpylleHueM MaTepuaa B BOJHE COKATHS U Pa3rpy3Ku.

3. VccnenoBano ynapHoe B3aMMOJEHCTBHE JBYX AaHU3OTPOIHBIX Tel C
pasnUYHON opueHTanmMend ocel cummerpuu. [lokazano, 4YTO B PacCMOTPEHHBIX
YCIIOBUSIX B3aUMOJEHCTBHS H3MEHEHUE OpPUEHTALMU OCed CHUMMETPUM TMPHUBOIUT K
KaYeCTBEHHOMY H3MEHEHHIO MEXaHM3MOB MAakKpopaspyllIeHUs: peanusyeTrcs Juoo
pa3BUTHE TPEILUH (B TOM YHCIIE OTKOJIBHBIX ), TMOO pa3pylleHue B BOJHE CXKATHS.

4. IIpoBeneH cpaBHUTENbHBIM aHaiu3 3(P(OEKTUBHOCTH MOHOJIHMTHBIX U
pa3sHECeHHBIX IMperpaj, M3 AaHW30TPOIHBIX  MaTepUalloB. Y CTAaHOBIEHO, 4YTO
3 HEeKTUBHOCTS KOHCTPYKIIMH U3 Pa3HECEHHBIX B MPOCTPAHCTBE IEMEHTOB BO3PACTAET
C YBEJIMYEHHEM CKOPOCTH B3aUMOJEHCTBUS U ONpPEJIENsAeTCs, KaK YNPYrHMH H
[POYHOCTHBIMM CBOMCTBAMM, TaK U CKOPOCTSMH PaclpOCTpaHEHHMs BOJH B
AHU30TPOIIHOM MaTepuaje, 3aBUCAUIMMU OT HalpaBlIeHUsT U  ONPEAESIIOUIUMU
JIMHAMHUKY pa3BUTHUS BOJHOBBIX NMPOLIECCOB U pa3pylLlIeHHUs.

3 IIpemioxkena Mojelb IMOBEAEHUS] KOMIIO3UTOB Ha OCHOBE O€TOHA IpH
IUHAMUYECKMX  Harpyskax, YYUTBhIBalOIlas MX  crenuduyueckue  CBOMCTBA:
PasHOMOJYJIBHOCTb, OTJIMYME NPOYHOCTHBIX XApPaKTePUCTUK M  IUIACTUYHOCTH
KOMIIOHEHTOB, 3aBUCHMOCTD [TIPOYHOCTH OT CKOPOCTH JAe(hOPMHUPOBAHHUSI.

6. UccnenoBana nuHaMuKa HanpsiKeHHO-A()OPMHUPOBAHHOIO COCTOSHUS U
IIOBEZICHUE MOJIeNIU 3allUTHONH 000J04KU aTOMHOU craHiuu (AC) mpu HUMITYJIBCHOM
BO3JCHCTBUU. YCTAaHOBJIEHO, YTO B PACCMOTPEHHBIX YCIOBUIX Harpy:KeHHs,
paspymieHre O0OO0JIOYKM HHHUIUHPYETCSI Ha CBOOOIHBIX ITOBEPXHOCTIX COTOBOM
KOHCTPYKLHUU IIOJ JEHCTBHEM BOJIH pa3rpy3ku; B JajbHEHlleM pa3pylieHue
pa3BUBAETCs 3a CUET AEUCTBUS PACTATUBAIOIINX HANIPSKEHUH.

¥ HccnenoBaHo BIMSHUE aHU30TPONHON CTEKJIOIIACTUKOBOM apMaTyphl Ha
HECYIIYIO CIIOCOOHOCTh M3ru0aeMbIX JIEMEHTOB HeCyIlel KOHCTPYKIMH. Y CTaHOBJICHO,
YTO MPU JUHAMHUYECKUX BO3ACHCTBUSAX HCIIONB30BAHUE CTECKJIOIJIACTUKOBOM apMaTyphl
B O€TOHHBIX OaJIKaxX MO3BOJIIET YBEIMYUTE HECYILYIO CIIOCOOHOCTD U Ae(POPMATUBHOCTD
OaJIKH.

8. [IpoBeieHa  KOMIUIEKCHAss  OLIGHKA  BIMSAHUA  KMHEMAaTHYEeCKHX U

reOMETPUIECKUX YCJ'[OBHﬁ Ha niponecc B3aHMOﬂeﬁCTBHH METAJUNTHMYECKUX YIAPHUKOB3C



perpasamn M3 JICTKMX CILIABOB MPH HU3KOCKOPOCTHOM ynape. OnpeiesieHsl yCIoBUst
BO3HUKHOBEHUS PUKOIIIETA.

9. Hcenenosano BiHsAHMS BpallleHds: yIapHUKA BOKPYT IIPOZONBHON OCH Ha
IIPOIECC ero BBICOKOCKOPOCTHOTO B3aWMOJICHCTBUU C Mperpaaoi. YCTaHOBIEHO, YTO
BpallleHHe TTPUBOJUT K MHTCHCH()HMKALMH IJIACTUYECKOH fe)OpMaliy U 3PO3UOHHOTO
paspymICHHs ylapHUKa ¥ Tperpagsl B KOHTAKTHONH 00MacT. DTO MOXKET IPUBOIUTH K
CHIDKCHHIO TIPOHMKAIOMIEH CIOCOOHOCTH yjaapHuKa. (akT BpalleHHs yIapHHKA
CMOCOOCTBYET ~€ro  pMKOIIeTY, TO €CThb [PUBOJAUT K  YMEHBLICHHUIO yria
B3aMMOZICHCTBUS, TIPH KOTOPOM BO3HUKAET puKoiiet. [Ipu KocoM yape ¢ yBelnndeHnem
yrina B3amMozeHcTBHA 10 70° Bo3pactaeT 00beM (parMeHTHpPOBAHHOIO (OCKOIIKOR)
MaTepHana TIOJIOBHOH YacTH BpAIUAKOUIErocss M HEBPAILAOIIErocs yAapHUKa, YTO
NPUBOJMT K YMEHBIICHUIO KHHETUYECKOW SHEPIUU YaCTH yAapHHKa, BHEAPSIOLIEHCs B
nperpauy.

Hucceprauus  Paguenxo ILA. coorBercTByer BCeM TpeGoBanusaM 1. I1.9
[TonoxxeHust O TPUCYXKAEHHUM YUEHBIX CTENeHedl, TO eCTh SBISAETCS HAYYHO-
KBaTU(PUKALMOHHOM paboToi, B KOTOPOH HA OCHOBAHMH IMIPOBEICHHBIX HCCIIESI0BAHMIN
paspaboTaHbl IOJOKEHHUS, COBOKYIMHOCTh KOTOPBIX MOYKHO KBaaM(MHIMPOBATh KaK
HAyYHOE JOCTHKEHHE B 00JacTH pelIeHHs AMHAMHYECKMX KOHTAKTHBIX 3a1ad
MEXaHUKU Ae(QOPMUPOBAHHOTO TBEPJOTO TeNa, CO3JaHUS YHCICHHBIX MOeNeill u
aJICOPUTMOB JUUISl MCCIIEOBAaHKMs U IPOTHO3UPOBAHUS IMOBEACHUS IIMPOKOrO Kiacca
MaTepualoB M KOHCTPYKIMH TpH YZAapHO-BOJHOBBIX Harpyskax IlomydeHHEIC
TEOPETHYECKHE M IPaKTHYECKUE pe3yJIbTaThl HMCCICAOBAHMN [AlOT BO3MOXKHOCTH
OOBACHUTL OCOOEHHOCTH PA3BUTHUS yAApPHO-BOJHOBBIX MPOLECCOB U PA3pyIIEHHs B
AQHU30TPOIIHBIX M M30TPOIIHBIX MaTepuanax B 3aBUCHMOCTH OT HX MEXaHWYECKHX
CBOWCTB U YCIIOBUM Harpy>KeHwus.

Teoperuyeckasi 3HAYHMOCTb KCCII€I0BAaHUS 0OOCHOBAHA TE€M, UTO MOJYUECHHBIE
B paoTe pe3yNbTaThl JAIOT HOBBIE, OOyiee TIIyOOKME TMpEACTaBieHHs O CBOMCTBAaxX
MaTepHalloB U KOHCTPYKLIMM B YCIOBUSAX BO3JEHCTBHMS AMHAMHUYECKHMX HaArpy3ok. Ha
OCHOBE CO3[aHHOW YHUCIIEHHOM METOAWKM MOXHO [POBOJIUTH HCCIIEI0BAHUS
JUHAMAYECKOTO IIOBEJEHUs] IIMPOKOI0 Kjacca M30TPONHBIX W AHW30TPOIHBIX

MaTepuajioB C pEBJlH‘-lHOI:i OpHCHTaLlHefl oceit CUMMETPHH KW CTCIICHBIO aHU3OTPOIIMH,



TaKKe MOXET TPOBOJAMTHECA KOMIIBIOTEPHOE NPOEKTHPOBAHHE —TIEPCIIEKTHBHBIX
MaTepHaiioB C 3a/JaHHBIMHU CBOMCTBAMH /1T KOHKPETHBIX YCIOBHMN HArpyKeHHs.

[IpakTHyeckasi 3HAYHMOCTH PabOTHI 3aKIIOYAETCS B TOM, UTO pa3paGoTaHHbIE
MOZeJIH, YHCICHHBIC METOAMKHA M PE3yIbTaThl UCCICAOBAHUN MOI'YT UCIIONB30BATHCS
AJIA MCCIICNOBAHMSA W IPOTHO3MPOBAHHUs [OBENEHHs IIMPOKOrO CIIEKTPa MaTepHaNoB U
KOHCTPYKIHMH IpH pa3iMYHBIX PEXHUMAX BHELIHWUX Bo3jeiicTBuil. Pesynprarsi,
NPEICTABICHHBIC B AMCCEPTAlMH, IOJyYeHHble B paMkax mgoroBopa No 474xna/13
«Pa3paboTka M 3KCIEpHMEHTAIbHOE OO0OCHOBAHHME 3AIMTHBIX JKEJIE300eTOHHBIX
KOHCTPYKIMH ¢ MOBBILICHHOW OTKa30yCTOMYHBOCTBIO», BBINOJHEHHOTO B paMKax
MHBECTHLMOHHOIO mpoekTa 2.26 «PaspaboTka METOZOB COKpallleHHs CPOKOB U
CTOUMOCTH KanuTajabHOro cTpouTenscTBa ADC ¢ BBOPy, BHeApeHbI B pakTHKy paboT
NPOEKTHOro uHCTUTYTa ATOM3IHepromnpoekT (Cankr-IlerepGypr). IIporpaMMHbIi
xommieke EFES, paspaGoranHblii B paMKax JHLEH3HOHHOro goroBopa Ne 57180u ot
19.11.2015 r. Ha OCHOBe MpeICTaBIEHHON B IMCCEPTAIMH METOMHKH, BHEAPEH I
ucrnoneszoBanuss  Ha AO HIIK  «Konctpykropckoe 6ropo  MamMHOCTPOSHHMS
r. KonomHa.

3auMCTBOBaHME MAaTepHAJOB JIPYTHX KCCIEN0BaTeled MMeeT MECTO TONBKO BO
BBEJICHUHU, 0030pe JMTeparypbl M HpU OOCYNKIEHHM IONYYEHHBIX B AUCCEpPTAIUH
AaHHbIX. Bee 3aumcTBOBaHUS 0(OPMIICHB! NOJHBIMU JTUTEPATYPHBIMH CCBHIIKAMH, CO-
rnacHo tpeGosanuam 1. I1.14 TTonoxeHus 0 IPUCYKICHHH YUEHBIX CTeIICHEH,

C yd4eToM BBIIIEH3NIOKEHHOTO SKCIIEPTHAS KOMHCCHS PEKOMEHIyeT MPUHATH K
3amuTe B guccepraiponHom cosete 24.1.135.01 (/1.003.038.01) na 6a3ze UDPIIM CO
PAH muccepranuonnyio pabory Pamuenko [TaBma Annpeernua «Co3naHue YUCITIEHHBIX
MOJieliell U MCCIIeIOBAHME TIOBEJCHUS] KOMIIO3UTHBIX U METAJUTMYECKUX MATEPHANIOB U
KOHCTPYKLIMH M3 HMX IIPU YAApHO-BOJHOBBIX HArpyskax» [0 creruanbHocTH 1.1.8.
Mexanuka nepopMIpyeMoro TBEpAOTro Tela. ,
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