OT3bIB
opunmansHoro onmnoHenta Kyp3unoit Mpunbr AnekcaHapOBHbI
Ha auccepraunio Pe3BaHoBoit Anactacuu EBreHbeBHBI
«CTpyKkTypa H PH3HKO-MeXaHHYEeCKHe CBOHCTBA KePAMHY€CKOro KOMNO3UTHOTO
MaTepHa/a rHIPOKCHANIATHT-MHOTOCTEHHbIE YIJIepOAHbIe HAHOTPYOKH,
MPE/ICTABIEHHYIO Ha COMCKaHNe YUEHOM CTeNeHn KaHauaaTa GU3nKo-MaTeMaTH4eCKUX
HayK 110 crierpagpHoCTH 1.3.8. Du3nKa KOHJAEHCHPOBAHHOTO COCTOSHHUS.

AKTYa/lbHOCTb T€MbI IHCCEPTALHH

I'uppoxcuanarut (I'A) 61arogapst BBICOKOH OMOCOBMECTHMOCTH ¥ OCTEUHIYKTHB-
HOCTH, a Tak)e OJU3KOMY CXOACTBY IO (Pa3oBOMY M XMMHUYECKOMY COCTaBy C HaTy-
paTbHON KOCTHOW TKAHBIO YeloBeKa, SBJISIETCS MepCreKTHBHOM MaTpuled Ui paspa-
GOTKM MaTepuanoB WMILIAHTATOB, MPMMEHHMBIX B PEKOHCTPYKLMH KOCTHBIX [OBpe-
xaeHui. Huskue mexanuueckue cBoiicTBa ['A He MO3BOJIAIOT MPHUMEHSTH €ro B Kaye-
CTBE KepaMHYECKMX OMOMMILIAHTAaTOB B MECTaX, I/Ie Ha MaTephai IeHCTBYIOT BBICOKHE
MeXaHHYecKHe Harpys3ku. [louck myTeil MOBBILICHUS QH3UKO-MEXaHUYECKUX CBOWCTB
'MIPOKCHANATHTA, B YACTHOCTH, 33 CYET BHEAPEHHsS J00aBOK MHOTOCTEHHBIX YI/epoa-
ueix HaHoTpyOok (MYHT), koTopeie 00/1anat0T CTPYKTYPHBIM CXOACTBOM C OpraHud4e-
CKHM MAaTepHaloM KOCTHON TKaHW W BBICOKUMH TEIJIOBBIMM M MEXaHUYECKUMH CBOW-
CTBAMH, TAKMMH Kak MPOYHOCTB, )KECTKOCTb, MOJYJIb YIPYTOCTH, SBISETCS AKTya/lb-
HOWM (yHIAMEHTaIbHOH 1 NPUKJIaJHOMN 3a1a4ei.

Llenb auccepTallMOHHOM paGoThl, MOCBSILEHHAs YCTAHOBIEHHUIO 3aKOHOMEPHOCTEH
M3MEHEHMs CTPYKTYPBI U (PU3UKO-MEXaHUUECKUX CBOMCTB KEPAMUKHA OCHOBE FMIPOKCH-
araTUTA B 3aBUCHMOCTH OT YIJIEPOIHBIX HAHOTPYOOK, SIBJIAETCS BAXHOM C TOYKM 3pe-
HUsL GU3MKKM KOHAEHCHPOBAHHOIO cocTosiHMA. PaboTa HampaBieHa Ha MOJTy4eHHe KOM-
[MO3UTHOTO MaTepuasa ¢ MpUOIMKEHHBIMH K KOCTHOM TKaHHM CBOMCTBaMHM 3a cueT 10ba-
Bok MYHT. KiroueBoii 3agadeii siBIf€TCs MOBBICHTh TBEPAOCTh W TPEILMHOCTOMKOCTB
KepaMHKH, HE M3MEHss MPH 3TOM MOJyJb YNPYrOCTH, @ TaKXKE€ CHU3MTb MOPUCTOCTDH
KOMIIO3UTa IyTEM 3arojIHeHus op HaHOTpyOkaMu. Takoe cucremMaTtHyeckoe Uccieno-
BaHMs, BKJIFOUas M3ydeHHe MeX(ha3HbIX B3aUMOJIEHCTBHIH, pacipe/ieieHne HaHOTPyOOK
B 'A Marpuiue, aHQIW3 OCTATOYHBIX HANpPSIKEHWH M JAepopMaluu NpH BHEAPEHHH
HAHOTPYGOK, MPOKIABIBAET MyTh U CO3AaHHS U NPHMEHEHHs HOBBIX OHOCOBMECTH-
MBIX MaTepHalioB B MEJULIMHE U OPTOIIEIUH.

VyeT ¥ MaTeMaTH4ecKoe OlMCAHHe IOJydaeMbIX 3aBHCHMOCTEW MEXIy Mapa-
MeTpaMH MOJTyueHus Marepuana, MoOp(oioried U UTOrOBBIMH CBOMCTBAMH SABISCTCS
CIIOXKHBIM TIPOLIECCOM C IKCTIEPUMEHTAIBHOM TOUKH 3pEHHUs M3-32 HEOOXOANMOCTH CO-
3/1aHUs OOJIBIIOTO KOJUYECTBa OMBITHBIX 00pa3LoB U NPOBEICHHS UIUTEIbHBIX HCIIbI-
TaHui. B pabore Juis MUHMMU3AlMY BPEMEHHBIX U MaTepHalbHBIX 3aTPaT Ha MPOBeJe-
HHE MCCIIEIOBaHUI paccMaTpHBaeTCs KOMOMHUPOBAHKHE IKCIEPUMEHTAIBHBIX METONOB
u MeTo0B MatmHHOro o6yuenns (MO). CoBpementble MeToasl MO, Takne Kak HCKyC-
CTBEHHbIe HEHPOHHBIE CETH, JAEPEeBbsl PELICHUH W T.I. TO3BOJIAIOT I€HEPUPOBATh 3aKO-
HOMEPHOCTH Ha OCHOBE IPEe0CTaBIEHHOr0 Habopa AaHHBIX ¥ Pa3InYaloTCs Ka4eCTBOM
pe3yJIbTaToOB MPOrHO3MPOBAHHS, HA KOTOPOE BIMSIOT pasmMep Habopa MaHHbIX U KOJTHYe-
CTBO BXO/HBIX MapametpoB. OGYCIOBIEHO 3TO, MPEXKJIE BCEro, UX CIOCOOHOCThIO BbI-
SBJISITH HEJIMHEMHbIE 3aBUCHMOCTH, JIeXKAIllKe B OCHOBE 3KCI’IepHMeHTaJTLHO Habonae-
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MBIX SIBJIEHHH. AKTYaJbHOCTb T€MbI JIUCCEPTALIMM U HAy4YHasi HOBH3HA He BbI3bIBa-
0T COMHEHHH.

JI0CTOBEPHOCTH MOJTYYeHHBIX B pafoTe SKCNePUMEHTAIBHBIX Pe3y/IbTaTOB H
060CHOBAHHOCTD MOJIOKEHHH, BEIHOCUMBIX Ha 3alllUTY, @ TAK)Ke BBIBOJOB, CACIAHHBIX
B pabote, oGecrieynBaeTcsi MPUMEHEHHEM COBPEMEHHOro 00OpyHOBaHMs, AETalbHO-
CTBIO BBIITOJIHAEMBIX H3MEPEHUH, MOBTOPSAEMOCTBIO IKCIIEPUMEHTANIBHBIX PE3YyJIbTATOB
¥ HX COTJIaCOBAHHOCTBIO C JJAHHBIMH, TIOJy4eHHBIMU HE3aBUCUMBIMU MeToz1aMu. Teope-
TUYECKHE M IKCIIEPUMEHTAJIbHbIE pe3y/bTaThl HE NPOTHBOPEYAT COBPEMEHHBIM IpE/-
CTaBICHHSIM (U3MKH KOHIEHCHPOBAHHOTO COCTOSIHMS M TpPH3HAHbl Hay4HOH oOie-
CTBEHHOCTBIO TIPH OOCYXIEHUSX Ha OTE€YECTBEHHBIX, MEXKTYHAPOMHBIX U 3apyOeKHBIX
KOH(epeHLHUsIX.

OueHka CTPYKTYPbI H COAEP/KAHHS THCCEPTALUH

JlucceprannoHHas paboTa ¥MeeT CTPYKTYPY, KOTopas BK/IIOYaeT BBEACHHE, MATh
rJaB, 3aKJIIOYEHHEM, CITMCOK TuTepatypy U3 305 MCTOUHMKOB JIUTEPATYpPhl, a TAKKE O~
HO TIPUJIOXKEHHE C JIOTIOJHUTENBHOM H(pOpPMaLHeH Mo pa3paboTke MPOrHO3HOH MOJe-
nu. Kaknmas riaBa coepuT naparpad, B KOTOpoM copMyInpOBaHbl OCHOBHBIE BbIBO-
JBI TIO TVIaBe. BbIBOABI H M0JI0JKEeHHSsI, BHIHOCUMBIE Ha 3aIIUTY, MTPEACTABIAIOTCSA HayY-
HO 060CHOBAHHBIMH. Pe3ynbTaThl, Ha OCHOBE KOTOphIE CHOPMYJIHPOBaHBI OCHOBHBIE
BBIBOJIbI pabOThI, OTpaKarOTCs Ha 55 pUCyHKaxX U B 12 Tabmuuax u ABJIAIOTCSA apryMeH-
TUPOBAaHHBIMU U JI0Ka3aTEJIbHBIMH.

Bo BBeJeHHH M3JI0XKE€HA aKTyaJbHOCTh TEMbI Hay4HOTrO HCCJIeIOBAaHHSA, CTENEHb
pa3pabOTaHHOCTH M HOBU3HA pellaeMoi mpobiiemsl, CHOpMYTHPOBaHBI LENb ¥ 3a1a4H pa-
6OTbI, OTMEUEHbI HAY4YHas U MPaKTHYecKas 3HaYMMOCTh pe3ynbTaToB. O6ocHOBaHa 10CTO-
BEpHOCTB TONy4eHHBIX pe3yIbTaToB. [IprBeIeHb! JaHHbIe 00 arpo0aliy HCCIe0BaHus 1
KOJIMUecTBe MmyOmuKaluii o TeMe uccaenoBanms. Onucan TMUHbIA BKiIan aBropa. I1pen-
CTaBJIeHbl CBEIEHHsS O CTPYKType OUCCepTallMH, BBIHOCHMbIC Ha 3aIIMTY TIOJNIOKEHHS H
KpaTKasi XapaKTepUCTHKa OCHOBHBIX Pa3/IesioB.

IepBas r;1aBa NpejcTaBlIseT co00i MOAPOOHEIH 1 EMKUH IMTEpaTy pHBIA 0030p 110
TeMaTHKe IMCCEpPTALMOHHOM paboThl, BK/IIOYas [ETaIbHOE ONMCaHWe CTPYKTYpbl H
CBOMCTB KOCTHBIX TKaHEH uejloBeKa M aHajiora KOCTHOM TKaHH, OCHOBHOW MHHEpaJlbHOU
cocTaBsOLIEH — ruapokcuanartuTa. [ToBbienue XapakTepucTuk I'A Matepuania B paboTe
JIOCTUraeTcsl J06aBIeHeM MHOTOCTEHHBIX YIJIEPOIHBIX HAHOTPYOOK, BCe CBEEHHUS O KO-
TOPBIX TaKKe OTpakeHbl B Auccepraiyy. Kpome Toro, npuseeHsl 00001ICHHbIE TaHHBIE O
[PEeHMYILECTBAaX UCTIONB30BAHNS METOJ0B MAIIMHHOTO 00YYeHHs Ul MOCTPOSHHMS MOJe-
neif MPOrHO3UPOBAHMS IIMPOKOTO CMIEKTPA MEXAaHHYECKHX CBOWCTB Pa3/IMYHBIX MaTepHa-
JIOB CO CJIOXKHOM HEOJHOPOIHOW CTPYKTYpoii. Bo BTOpOH ri1aBe NpyUBEICHbI STAllbI [10JTy-
YeHUS KOMIO3UTHOrO KepaMHueckoro MaTephana Ha OCHOBE IMIPOKCHANaTuTa ¢ 100aB-
JIeHUEM MHOTOCTEHHBIX YITIEPOIHBIX HAHOTPYOOK ¢ ManbiMK KoHueHTpauysmu ot 0,05 1o
0,5 macc.%. PaccMoTpeHbl MeTO/IbI, TIPUMEHSIEMbIE [UISl SKCIEPHMEHTAIBHOTO HCCIIe10Ba-
HUSL CTPYKTYPBI M (PM3MKO-MEXaHMYECKHX XapaKTEPHUCTHK MOMy4eHHOH kepamuku. Tpe-
Th#l IJIaBa TTOCBAILEHA UCCIIEI0BAHUMIO BIUSHUS MHOTOCTEHHBIX YITICPOIHBIX HAHOTPY-
60K Ha CTPYKTYpPY KOMIO3MTHOrO MarepHana Ha OCHOBE rHApoKcHanaTuTa. IlposeneHa
OLIEHKa pacrpeieieHusi TeMIepaTyp MEXIy BHELIHEH MOBEPXHOCTBIO W HEHTPOM IH-
nuHApHYeckoro obpasua I'A KepaMKKH, BO3HUKAKOLIME TIPH OTHKHIe/CIIeKaHHH. B uer-
BepTO#i riiaBe MPEeICTaB/IEHBI Pe3yJbTaThl SKCIEPUMEHTAIBHbIX HCClIeIOBaHUM Mexa-
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HUYECKHX CBOWCTB kommno3uTHOM Kepamuku ['A-MVYHT. Ilokasan cymiecTBEHHbIH
BKJIa 100aBOK HAaHOTPYOOK B MOBBILIEHHE MUKPOTBEPIOCTH, MPOYHOCTH Ha CKAaTHE U
TpeumHocToiKkocTH ['A kepamuku. [TpuBeieHb! pe3yabTaThl IIACTHYECKON U yNIPYTroH
nedopmanuu npu go6asneHun HaHoTpyOok. Isitas riasa npencTasiseT coboi oTaenb-
HbII Hay4YHBIN pe3yJIbTaT, MMOMyYEHHBIH C MOMOIIBI NMPUMEHEHHS METOI0B MAIIMHHOIO
00yueHUs], TaK¥e KaKk HEeHpOHHBIE CeTH, JepeBbsl PEIICHHH U CHCTEMbI HEUETKOro JIoruye-
ckoro BbiBoa. C MOMOIIBIO 3THX METOJAOB MOCTPOEHBI NMPOrHO3HBIE MOJEIU TPEIIUHO-
CTOMKOCTH KOMMO3UTHON KepamMuku ' A-MVYHT B 3aBHCHMOCTH OT COZlepKaHus 106aBOK
MVYHT B mmpokoM auana3one KoHueHTpauui ¢ marom 0,1 mace.%. B 3akiirouesnu oT-
pa)XeHBbI OCHOBHBIE Pe3yJIbTaThl M C(OPMYIMPOBAHbI BBIBO/BI 110 pe3ysbTaTaM AMccepTa-
LIMOHHOT'O UCCIIEeI0BAHUSI.

Hayunas u npakTu4eckasi 3HAYHMOCTh [HCCEPTAUHOHHOrO HCC/IE/I0BAHMHS.
Pa3paGoTaHHbIe OpPUTMHAIBHBIE ITOIXO/BI K TOJYYEHHIO U H3YYEHHIO CBOKMCTB KepaMu-
YecKOro KOMIIO3UTHOIO MaTepuasia Ha OCHOBE THIpOKcHanaTHTa ¢ JobaBkamu jo 0,5
Macc.% MHOTOCTEHHBIX YIJIEPOJHBIX HAaHOTPYOOK MOryT ObITh MPUMEHEHBI AU Co3/a-
HHS ¥ ONTHMH3AIMU KOMIIO3UTHBIX MaTEpHalOB CO CIOXKHOW cTpykTypoii. IIpemro-
)KE€HHas TTPOTHO3HAas MOJE/b MeXaHHYECKUX CBOMCTB, MMOCTPOCHHAs METOJaMH MallliH-
HOTO 00ydYeHHs, PEJICTABISIET LIEHHOCTh IS HCCliefloBaTeneldl B 061acT MaTeMaTuye-
CKOr0 MOJIETUPOBaHHUsl, TI03BOJISS [10IyYaTh U OLIEHHBATE MIPOMEKYTOUHBIE U KOHEYHBIC
CBOJCTBA MaTepHaIoB B 3aBUCMMOCTH OT KOHLEHTPALMH yHNPOUHAIOMMX 100aBok. [To-
JIydeHHBIE JJAHHbIE MOTYT CIIY’KHTh OCHOBOM Ul NalbHEHIIMX MCCie0BaHui B obna-
CTH OTITUMHU3ALIMU COCTaBa U TEXHOJIOTUH MOJTy4eHUs OMOCOBMECTHMBIX KOMIIO3UTOB, a
TaKxe JUls pa3paboTK¥ HOBBIX MAaTEpUANIOB C YJIyYIIEHHBIMHA XapaKTepUCTHKaMH s
MeJIMLIMHCKUX [IPUMEHEHHH.

Ily6amkauny 4 anpobauus pe3yibTaTOB HCC/IEe0BaHHS

I[To TeMe AMccepTalMy aBTOPoM OIyGiIHKOBaHO 18 meyaTHeIX paboT B M3JaHHSX,
sxomsmx B 6a3sl RSCI, Web of Science u Scopus; B myOnuKauusaX OCHOBHbIE pe3yJib-
TaThl JUCCEPTALMOHHON paboThl OTPaKEeHBI JOCTATOYHO MOJHO. Pe3ynbraTsl Auccepra-
LMK GBUTH I0JI0KeHbI ¥ 06cyxaeHsl Ha 50 MexayHapoaHbix u Poccuiickux KoH(epeH-
LUSX.

CooTtercTBHe aBTOpedepaTa coaep:KAHHIO PadOTHI

ConepxaHue aBTopedepaTa COOTBETCTBYET COAEPIKAHUIO UCCEPTAIMOHHON pabo-
Tbl, pedepar COAEep>KUT OCHOBHBIE PE3yJIbTAThl U BBIBOJBI AUCCEPTALIMH.

CooTBeTrcTBHE COAEPKAHUS IHCCEPTALMH NACNOPTY CNEUHATLHOCTH

Tema u coaepxanue auccepTallioHHON paboTel A.E. Pe3BaHOBON COOTBETCTBYIOT
nacropty Hay4Hoi crenuanbHocTd 1.3.8. Pu3KKa KOHACHCHPOBAHHOIO COCTOSHHUSA
(oTpacib HAyKH — (U3UKO-MaTEeMaTHIYECKHE).

CooTBercTBHE aBTOpedepaTa OCHOBHBIM MOJIOKEHHAM AHCCEPTALHH

ApTopedepar MOJHOCTBIO OTpaXkaeT COJAEPKKaHHE AUCCePTalnH U COOTBETCTBYET
OCHOBHEIM ee mnosiokenusM. CTpykTypa aBropedepata ¥ opopMileHHE ero CTPYyKTyp-
HBIX 2JIeMeHTOB BhInojiHeHo cornacHo [OCT P 7.0.11-2011.



3amMeyaHHs ¥ BONPOCHI M0 COAePAKAHHIO pabOThI.

1) B pabore npexacTtaBieHbl pe3ysbTaThl aHAIW3a TEeMIEpPaTypHBIX I'PaJHEHTOB,
BO3HMKAIOUIMX B LMIMHIPHYECKUX oOpa3uax ¢ paauycamu 4 u 8 mm. byayT ju
COXPAaHSTHCS BBISABICHHBIE 3aKOHOMEPHOCTH, MEXaHU3MBbI IJIs1 06pa3LoB 60Ib-
1ero pasmepa’?

2) B ruase, MoCBSILEHHON MOCTPOSHUIO MPOTHO3HOM MOAEIH TPEIIMHOCTOMKOCTH,
He J0CTaTOYHO MH(popManuu 1o Metoxy Monte-Kapio, TpedyroTcs A0MOTHHM-
TeJIbHBIE [TOSICHEHUSI.

3) Kakoit a5ieMeHTHBIM U CTPYKTYpPHBII UHTep(enc MeXIy YacTHLUAaMH T'HIpOKCH-
armatuta ¥ MYHT. Jlannas undopmauus HeoOXoauMa Uil TOSICHEHMs YyIlyd-
IeHUs PU3NKO-XUMUYECKHUX CBONCTB.

3akmouenne. uccepranuonnas padora A.E. Pe3anoBoit Ha Temy «CTpyKTypa U
(bU3MKO-MeXaHWYEeCKHe CBOHCTBA KepaMHU4YECKOI0 KOMIIO3UTHOIO MaTepralia rupoKCH-
anaTUT-MHOTOCTEHHbIE YIJIEpOJHble HAHOTPYOKH» SABISAETCS 3aKOHYEHHOM Hay4HO-
rccle10BaTeIbCKol paboToi, UMeroIleld HayyHOe U MpaKTHYecKoe 3HavyeHue. Jluccep-
TaloHHas pabora cooTBeTcTBYeT TpeboBaHUsAM «IlonoxeHus o MmopsaKe MpUCYXKIe-
HHsl yYEHBIX CTereHei», a e€ aBTop, AHactacusi EBrenbeBHa Pe3BaHoBa, 3acimyXKuBaeT
MPUCYKIEHUS YYEHOH CTeNeHH KaHAuJIaTa (U3MKO-MaTeMaTHYECKHX HayK [0 CrHeLH-
anpHOCTH 1.3.8. PuU3KMKa KOHAEHCUPOBAHHOIO COCTOSHMS.

OduuuaibHbIH ONMOHEHT:

Kypsuna Upuna AnekcanapoBHa, 3aBefyIOIMH KadeIpod NMPUPOIHBIX COEIAWHEHWUH,
(hapmaneBTHYECKON U MeIUIMHCKOH xuMuu DeepaabHOr0 rocyAapcTBEHHOrO aBTO-
HOMHOTO 00pa30BaTeIbHOr0 YUYpeKaAeHHs BbIcIero obpasosBanus «HaunoHanbHbIi HC-
cneoBaTenbekuit TOMCKHI rocy1apCTBEHHBIN YHUBEPCHTETY, IOLEHT, IOKTOp (Gu3nKo-
MaTeMaTH4YecKHuX Hayk, npodeccop, Hay4yHas creruanbHocTs: 1.3.8 (01.04.07) — Ousu-
Ka KOHIEHCHPOBAHHOTO COCTOSTHUS.

634050, Poccus, r.Tomck, npocrnekt JlennuHa, 1om.36.

Ten.: +7 (3822) 420-780

E-mail: kurzina99@mail.ru

A, Kypszuna Hpuna Anekcanopoena, 0aro co2nacue Ha 8KYeHue c60UX NepPCoOHANbHbIX
OanHbIX 8 OOKYMeHMbl, 6s3aHHble ¢ 3auumol duccepmayuu Pezsanosou A.E., u ux
oanvHeuuyio obpabomxy.

/%/%—- / Kyp3una U.A.
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