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3aci.n;aHH5I ceKu;il BqeHoi' pa,n;H lHCTHTYTY npo6neM MaTepiano3HaBCTBa 
iM. I. M. <l>paHu;eBHqa HAH YKpai'HH «MaTepiano3HaBCTBO nopoIIIKOBHX Ta KOMII03HUiiiHHX . . . . 

MaTeplaJilB 1 IIOKpHTTlB» 

liY JIH IIPHCYTID: 
aKa,AeMiK HAH YKpatHH, A.<t>.-M.H. IO.M.ConoHiH, '-IJl.-KOp. HAH YKpatHH, ,l\.T.H. r. A. EarmoK, 1IJ1.-KOp. 
HAH YKpatHH, A.T.H. M.E. llfrepH, A.T.H. M.C. KoBMhIIeHKo, A.T.H. O.I.f eThMaH, ,A.T.H. 
A.Jl.MaKCHMeHKO, .[\.T.H. O.B.MHXaHJlOB, j\.T.H. r.O.<I>ponoB, ,A.T.H. M.C.CTopo)l(eHKO, .[\.T.H. 
A.I.Tpou;aH, A.T.H. B.II.Conttu;eB, IIJT.-Kop. HAH YKpatHH, .r\.T.H. O.E.3ranaT-Jlo3HHChKHH, ,A.X.H. 
O.B.,rfjrAHiK, A.<t>.-M.H. r.C.Om:HHHK, K.T.H. O.B. Ma3Ha, K.T.H. T.M.IlaBJTHro, K.T.H. O.I.ToJIOIIHH, K.T.H. 
O.B.BnacoBa, K.T.H. I.A.Mopo3oB, K.T.H. II.M.CHJTeHKO Ta imni. 

CJIYXAJIH: 
,l.l;onoBiAh acnipaHTa BiMiny peonori1IHHX Ta <l>i3HKO-XiMi1IHHX OCHOB TeXHOnoril nopoUIKOBHX 
MaTepianiB lttcnrryry npo6neM MaTepiano3HaBCTBa iM. I. M. <I>pattu;eBH1Ia HAH YKpai'tt11 
Kopo6Ka IlaBna OneKcaHAPOBH1Ia «BilJlHB oco6n11BocTei1 Me3ocrpyKT)'pH Ha e<t>eKTHBHi BnacTHBOCTi 
MeTaMaTepianiB THny iHBepCHOro onany Ta iHBepcHoro 6,A)l(OJlHHOro CTiJlhHHKID>, IlO.[\aHOl Ha 3A06yTrn 
cryneIDI AOKTopa <l>inoco<l>il 3 rany3i 3HaHh 13.MexaHiIItta iH)l(eHepiH 3a cneu;ianhtticTIO 
13 2.MaTepiano3HaBCTBO. 

HayKOBHH KepiBHHK po6oTH -A.T.H.,1IJT.-Kop. HAH YKpatHH lllTeptt M11xai1no Eop11coBH1I. 
Peu;eH3eHTH: 

A.T.H., c.H.c.MHXaiinoB Oner Bono;:i:11M11poBHII 
K.T.H., c.H.C.BAOBHIIeHKO OneKcaHAP BacHJThOBH1I 

CeKu;iH BHpiUIHJTa peKOMeHeyBaTH YTOIIHHTH <l>OPMYJ110BaHID1 Ha3BY AHCeprnu;il 3 «011THMi3au;iH 
CTPYKTYPH Ta e<t>eKTHBHi BnacTHBOCTi BHCOKonopHcTHX MaTepianiB AA.ff 3aXHCHHX KOHCTpyKu;iH, 
XBHJThOBHX <l>inhrpiB Ta 6ioMeAHIIHoro 3acTocyBaHID1» (3aTBep,A)f(etto Ha 3aciAaHtti BIIeHoi· paAH 
IHCTHT)'T)' npo6neM MaTepiano3ttaBcTBa iM. I.M.<I>paHu;eBHIIa HAH YKpatHH 16.03.2021 p. npoToKon N!! 



3) Ha «BnJIHB oco6JJHBOCTeH Me30CTPYKTYPH Ha ect>eKTHBHi BJJaCTHBOCTi MeTaMaTepianiB THny 
iHsepcHoro onany Ta iHBepcHoro 6,ll,)KOJJHHoro cTiJJhHHKa» (npoToKOJJ N!! 4 Bi.D. 2.04.2024 p.) 

BHCTYIIH.Jill: 
3 TIHTaHIDIMH: 
K.T.H. Mop030B I.A., qJJ.-Kop. HAH YKpai'HH, )J..T.H. I>armoK r. A., JJ..T.H. CoJJHueB B.II., JJ..T.H. 
KoBaJJbqeHKO M.C., JJ..T.H. MaKCHMeHKO A.JI., aKaJJ.eMiK HAH YKpai'HH, JJ..cl>.-M.H. ConoHiH IO.M., qJJ.­
Kop. HAH YKpa"iHu, JJ..T.H. 3ranaT-Jl03HHChKHH O.I>. 
3 peueH3iRMH: 

JJ..T.H., c.H.c. O.B. Muxai1JJoB 
JJ..T.H., c.H.c. O.B. BJJ.oBuqeHKO 

B o6roBopeHHi B3RJJH yqacTh: 
)J..T.H. KoBaJJbqeHKO M.C., qJ].-Kop. HAH YKpai"Hu, )J..T.H. I>arnlOK. r.A., JJ..T.H. MuxaHJJOB 0.B. -
peueH3eHT, JJ..T.H. BJJ.oBuqeHKO O.B. - peueH3eHT, aKa)J.eMiK HAH YKpai'Hu, JJ..cl>.-M.H. ConoHiH IO.M., 
qJ].-Kop. HAH YKpa"iHH, JJ..T.H. 3ranaT-Jl03HHChKHH O.I>., qn.-Kop. HAH YKpai"Hu, JJ..T.H. lllTepH M .I>. 

B pe3yJJbTaTi o6roBopeHIDI Ta o6MiHy JJ.YMKaMH JacmanHH em1uaqac: 
AKT)'aJILHicTh JJ.anoi po6oTu. Bu3HaqeHIDI ecl>eKTHBHHX BJJaCTHBOCTei1 pi3HoMaHiTHHX CTPYKTYP 

cnpIDIE: nornyKy OTITHMaJJbHHX MaTepianiB )J.JJR TIO)J.OJiaHHR iIDKeHepHHX BHKJIHKiB B iHHOBauiHHHX 
rany3RX, TaKHX RK aBia- Ta paKeT06yJJ.YBaHID1, iHcl>opMauii1Hi Ta o6opOHHi TeXHOJJOri"i, 6ioMe)J.H'IHa 
iIDKeHepiR, Toruo. ~ocni,ll,)KeHHR BnJJHBY RK CTPYKTYP" MeTaMaTepiany Ha i1oro peonoriqHuH BiJJ.ryK, TaK 
i BnJJHBY JJ.ecl>opMYBaHIDI Ha 3Miny CTPYKTYPH, - e BIDKJIHBHM HayKOBHM Ta npaKTuqHHM 3aBJJ.aHIDIM. 
OcKiJJhKH Macwrn6 neo.D.ttopi.D.HOCTi CTPYKTYP" MeTaMaTepiany e JJ.OCTaTHhO BeJJHKHM, JJ.JUI Toro ruo6 
noBe)J.iHKY CKJJa)J.OBHX MaTepiany B UbOMY MaCUJTa6i onucyBaTH KOHTHttyaJJbHO, - B3aE:M03B'R30K MOK 
CTPYKTYPOIO Ta snacTHBOCTRMH MO)Kffa JJ.OCJJi.D.HTH 3aco6aMH MexaniKH MiKpoHeOJJ.HopiJJ.HHX MaTepianiB. 
Qio rany3h Ha CTHKY MaTepiaJJ03HaBCTBa Ta KOHTHttyaJJbHOi' MexaniKH TaKO)I( qacTO Ha3HBalOTb 
MiKpoMexaniKOIO a6o MexaniKolO KOMTI03HTiB. B po6oTi JJ.OCJJi)J.)l(yBaJJHCh JJ.Ba ™"" CTPYKTYP nopucTHX 
MeTaMaTepianiB - «iHBepctti onaJJH» Ta «iHBepctti 6,ll,)KOJJHHi CTiJJhHHKH». Ilpu UbOMY 6yna BH)J.iJJeHa 
HH3Ka npo6JJeM )J.OTHqHHX. )J.0 ecl>eKTHBHHX peonoriqHHX BJJaCTHBOCTeH TaKHX MeTaMaTepianiB. 
<l>yHKUiOHaJJhHi onTuqni BJJaCTHBOCTi iHBepcHoro onany BeJJbMH qyrnuBi AO 3MiHH reoM~i"i nopoBoro 
npocTOpy, T06TO CTPYKTYP" MaTepiany. ToMy nporn03yBaHIDI He3Bopornoi' 3MiHH CTPYKTYP" TaKoro 
MeTaMaTepiany BHacJJi)J.OK HaBaHTa)l(eHHR Ta JJ.ecl>opMYBaHIDI e )J.OCHTh aKryaJJbHHM. 0.D.HiE:IO 3 BIDKJIHBHX 
xapaKTepucTHK iHBepcHo-onanosux MaTepianiB JJ.JJR a)J.cop6uiHHoro Ta XtMtKo-KaTaniTuqHoro 
3acTOcyBaHID1 e 36epe)l(eHIDI cyuinhHo"i npoHHKHocTi nopucTOi' CTPYKTYP"· ToMY BIDKJIHBHM e 
nporH03yBaHID1 rpaHHqHoro CTYnem1 JJ.ecl>oPMYBaHHR, nicJJR RKoro BTPaqacrbcR cyuinhHa npoHHKHiCTh 
nopoBO°iCTPYKTYP"· 

BIDKJIHBO TaKO)I( MaTH 3Mory p03paxoByBaTH Ha MiuHiCTh Ta )l(OpCTKiCTh KOHCTPYKUi"i, ruo MiCTRTh 
eneMeHTH 3 MeTaMaTepianis. ToMy iMnJJeMeHTauiR B icnyioqi nporpaMHi naKeTH cKiHqeHo-eneMeHTHoro 
MO)J.eJJIOBaHIDI RK npy)l(HHX TaK i He3BOpOTHHX ecl>eKTHBHHX peonoriqHHX BJJaCTHBOCTeH TaKOro 
MeTaMaTepiany e BeJJbMH BIDKJIHBOIO Ta aKTYaJJhHOIO. 

He 3Ba)l(aJOqu Ha ecl>eKTHBHiCTh MiKpoMexaHiqHoro MOJJ.eJJJOBaHIDI nnacTuqnocTi nopucTHX 
MeTal\taTepianiB, 3aJJHUiaCThCR BIDKJIHBOIO eKcnepuMeHTaJJbHa i.D.eHTHcl>iKauiR rpam-1ui TeKyqocTi. AHani3 
xapaKTepy o6qucJJIOBaJJhHO OTPHManux ect>eKTHBHHX nnacTuqHux BJJaCTHBOCTei1 TaKoro nopucToro 
MaTepiany MO)l(e «npOJJHTH CBiTJJO» Ha TIHTaHHR npo MiHiMi3auiio KiJJhKOCTi ycTaHOBqux eKcnepHMeHTiB. 
BiJJ.OMO, ruo BHCOKonopucrn CTPH)KffeBa CTPYKTYPa iHBepcHoro 6,ll,)KOJJHHoro cTiJJhHHKa Mae yHiKaJJhHi 
ayKceTuqHi BJJaCTHBOCTi. To6TO Bi.D.'E:MHHH Koecl>iuienT nonepeqHoro p03rnupeHHR npu OJJ.HOBiCHOMY 
CTHcKy. IIpoTe BIDKJIHBO 3HaTH JJ.iana30H BiJJ.HOCHo"i TOBIUHHH CTPH)l(HiB Ta xapaKTep i'x 3'e.D.HaHID1 3a 
RKOro 36epiraTHMYThCR ui ayKCeTHqHi BJJaCTHBOCTi. 

MeTa po6oTu - 3Haxo,ll,)KeHHR 3aJJe)l(ffOCTei1 MOK reoM~uqHHMH xapaKTepucTHKaMH nopoBoro 
npocTopy Ta MexaHiqHHMH BJJaCTHBOCTRMH MaTepianiB. 

,U:JIH )J.OCHrHeHHH DOCTaBJieuoi MeTH BHpimyroTbCH uacrynuiJaB)J.aHHH: 
I. 3HaXOJJ.)l(eHHR npy)l(HHX BJJaCTHBOCTeH MaTepianiB; 
2. 3HaXO)J.)l(eHHJI nJJaCTHqHHX. BJJaCTHBOCTeH MaTepianiB; 
3 . . aHaJJiTuqHHH onuc 3aJJe)l(ffOCTeH MeXaHiqHHX BJJaCTHBOCTeH reoMeTPHqHux xapaKTepucTHK 

CTPYKTYP; 
4. omuMi3auiR reoMeTPi"i CTPYKTYP, ruo xapaKTepH3yJOThCR Bi.D.'E:MHHM Koecl>iuienToM IIyaccoHa. 



Hay1wBa HOBHJHa oTpnMannx peJyJILTaTiB. 
1. Bnepme 6yno 3Hau,LJ,eHo rpaHnqHi 3HaqeHIDI Hanpy)KeHb np~Horo ,LJ,eq>apM)'BaHIDI .wu1 

iHsepcHo-onanosoro nopncToro MaTepiany 3 MeTaJiesmo MaTpmw10 .wu1 BCboro ,LJ,iana3otty cxeM 
HaBaHTa)KeHIDI. Ilpn U.bOMY 6ys oxonneHHH mnpoKHH ,LJ,iana3oH CTPYKTYPH caMoro iHsepcHoro 
onany. 

2. Bnepwe ,ll,JIH wnpoKoro ,LJ,iana3otty CTPYKTYPH iHsepcHoro onany 6yno 3Hau,LJ,eHo ecpeKTHBHi 
MO,LJ,yni npy)KHOCTi. 

3. Eyno noKa3aHo, 11\0 i,LJ,eHTHcpiKau,iH nnacTnqHoi" nose,LJ,iHKH iHBepcHoro onany HeBi,LJ,oMoi" 
CTPYKTYP" 3a ,LJ,on0Moro10 npocToro eKcnepnMeHzy Ha O,LJ,HosicHe HaBaHTa)KeHIDI € KopeKTHOIO 
TiJibKH y snconopncTOMY snna,LJ,Ky. B npoTHBHOMY snna,LJ,KY nporHo3oBaHa 3a pe3yJibTaTaMH 
eKcnepnMeHzy Ha O,ll,HOBicHe HaBaHTa)KeHIDI BennqnHa rpaHnu,i TeKyqocTi Ha sce6iqHHU CTHCK 
,LJ,aE: noxn6Ky Ha 30%. 

4. Bnepwe cpopMYJia B.B. CKopoxo,LJ,a ,ll,JIH BH3HaqeHIDI Koecpiu,irnrn IIyaccoHa ,ll,JIH nopncrnro 
MaTepiany i3 HeCTHCJIHBHM MaTepianoM KapKacy 6yna 3aCTOCOBaHa ,ll,JIH ,ll,OCJii,ll,)KeHIDI 
ayKceTnqHnx snacTnsocreu npocrnposoi" nepio,LJ,nqHoi" CTPH)f(Hesoi" CTPYKTYPH iHBepcHoro 
6,ll,)KOJIHHOro CTiJibHHKa. 
,lJ;OCTOBipnicTb i o6rpyHTOBaHicTb peJyJILTaTiB, DOJl03CCHb Ta BHCHOBKiB 3a6e3neqyCTbCH 

BHKOpHCTaHIDIM cyqacHHX o6qncmOBaJibHHX MeTO,LJ,iB (MeTO,LJ,y CKiHqeHHHX eneMeHTiB), perpeciuHoro 
aHani3y Ta aHaniTnqHnx MeTO.ll.iB. 

Oco6ncTnii BnecoK JJJ.o6yBa'la. OcHOBHi 06qncn10BaJibHi pe3yJibTaTH ,LJ,nceprnu,iuHoi" po6oTH 
OTPHMaHi oco6ncrn. Oco6ncTo npose,LJ,eHo niTepazypHHH nomyK rn y3aranbHeHID1 OTpHMaHHX 
pe3yJibTaTiB. IIocTaHOBKa 3a,LJ,aq ,LJ,ocni,LJ,:>1<:eHID1, nnattysaHIDI 06qncn10BaJibHOro eKcnepnMeHzy Ta 
o6rosopeHHH nposo,LJ,HJIHCH ni,LJ, KepiBHHU.TBOM HayKosoro KepiBHHKa ,LJ,.T.H. M.E. llfrepHa rn HayKoBoro 
KOHCYJibTaHTa K.T.H. A.B. Ky3bMOBa. 

3a MaTepianaMH ,ll,HCeprnu,iHHOi° po60TH ony6niKOBaHO 5 HayKOBHX npau,b: 4 crnrri y cpaXOBHX 
BH,LJ,aHIDIX, 1 ny6niKau,iH Te3 ,ll,OilOBi,LJ,eH Ha KOHcpepeHu,i"i. 

la TCMOIO .IJ.HCeprn1di ony6JiiKOBaHi uacrynui po60TH: 
1. Ky3bMOB A.B., llfrepH M.E., Kopo6Ko II.0. Mo,LJ,en10saHHH snnnsy nJIOll\HHHHX 

,LJ,ecpeKTiB Ha nnaCTffqHiCTb nopornKOBHX MaTepianiB o6qncJIIOBaJibHHMH MeTO,LJ,aMH MiKpOMexaHiKH. 
Ycnixn MaTepian03HaBcTBa. -2021. - .N!?3. - C. 77-85. doi.org/10.15407/materials2021.03.077 

Oco6ucmuu BHecoK 3006yea1Ja: o6po6Ka 11imepamypHux oaHux, onpalf106aHHJl aHa.Jlimu'lHUX 
Mooe11eu, o6po6Ka ompUMaHux pe3y11bmamiB Mooe1110BaHHJ1.. 

2. Kopo6Ko II.0., Ky3bMOB A.B., lllTepH M. E., KipKOBa 0. r. EcpeKTHBHa nJiaCTHqHa 
noBe)liHKa nopncTHX MaTepianis 3i CTPYKTYPOIO iHBepcHoro onany. Ycnixn MaTepiano3HaBcTBa. - 2023. 
- N26. - C. 32-40. doi.org/l 0.15407 /materials2023.06.032 

Oco6ucmuu 6HeCOK 3()06yea1Ja: onpalf106aHHJI. 11imepamypHUX oaHUX, npo6eoeHHJI. 
061Juc11106aJ1bH020 eKcnepUMeHmy, o6po6Ka ompUMaHux pe3y11bmamie Mooe11106aHHJ1., nio20moBKa 

2parjJi'lHUX Mamepia!li6. 

3. Kopo6Ko II.0., Ky3bMOB A.B. EcpeKTHBHi npy:>1<:Hi snacTHBOCTi nopHCTHX MaTepianis 3j 
CTPYKTYPOIO iHBepcHoro onany. HayKoBi HornTKH. - 2024. -N277. - C. 46-50. 
doi.org/l 0.36910/775.24153966.2024. 77. 7 

Oco6ucmuu BHecoK 3006yBa1Ja: nepeKJ1ao meKcmy iHo3eMH010 M06010, npoeeoeHHR 

061Juc11106aJ1bH020 eKcnepUMeHmy, o6po6Ka ompUMaHux pe3y11bmami6, 0¢opMJ1eHHJ1. cmammi ma 
¢opMy6aHHJI. 6UCH06Ki6. 

4. Korobko P.O., Kuzmov A.V. Effective Plastic Properties of Porous Materials with an 
Inverse Opal Structure. Powder Metall Met Ceram. - 2024. - Vol. 62. - Issue 9-10. 
doi.org/10.1007/sl 1106-024-00418-4 

Oco6ucmuu BHecoK 3006yBa1Ja: onpalflOBaHHR 11imepamypHux oama, npoBeoeHHR 
061Juc11106aJ1bH020 eKcnepUMeHmy, o6po6Ka ompUMaHux pe3y11bmami6. 

CnncoK ny6JiiKau;iii, iu;o JacBi.IJ.11y10TL anpo6au;i10 .IJ.HCepTau;ii ua uayKOBHX KomI>epeuu;iHx: 
1. Korobko P., Kuzmov A. Theoretical evaluation of mechanical properties of inverse opal 

structure. IXth International Samsonov Conference "Materials Science of Refractory Compounds", May 
27-30, 2024, Kyiv, Ukraine. P 32. 

Oco6ucmuu BHecoK 3006yBa1Ja: nio20mo6Ka ma nepeKJ1ao me3 oonoeioi, orjJopMJZeHHR 2parjJi'lHUX 

cynpoBoo;JfCy101Jux Mamepia!lie, O'lHa cmeHooBa oonoeiob (npe3e11malfiR n11aKamy) Ha KoHrjJepeHlfii: 



Hay1wea 3piJ1icTb 3,11;06yeaqa: Kopo6Ko IlaBJIO OneKcaH.L(pOBUII JaKiHqHB y 2020 pol..{i 

Hal..{iOHaJibHHH TeXHi'iHHH yHiBepcHTeT YKpai'HH "KHi'BCbKHH noniTeXHi'iHHH iHCTHTYT iMeHi 

IropR CiKopcbKoro" 3a cnel..{iaJihHicno "IlpHKJia.L(Ha MexattiKa". Y 2020 pol..{i sczynHB .L(O acnipattzypH 

ITIM HAHY.3 nepwHX .L(HiB po6oTH B iHCTHryTi, HayKoBi iHTepecH IlaBJia CTOCYBaJIHCRnporno3yBaHHR 

Mexatti'IHHX BJiaCTHBOCTeu BnopR.L(KOBaHHX nopHCTHX CTPYKTYP·Ili.L( qac po6oTH TI. Kopo6Ko 

3apeKOMeH.L(yBaB ce6e RK caMOCTiHHHH, cyMJiiHHHH Ta Bi.L(IlOBi.L(aJibHHH ,L(OCJii.L(HHK, 3 xopowmo 

ni,L(roTOBKOIO B o6nacTi TeXHi'iHHX ttayK, B oco6JIHBOCTi B rany3i MexaHiKH. 

II OCT AH OBA CEKIJ;II: 

B pe3yJibTaTi o6rosopeHHR .L(Hceprnl..{iHHoi' po6oTH i BHCHOBKiB pel..{eH3eHTiB 3aci.L(aHHR 

BCTaHOBHJIO: 
1. B .L(Hceprnl..{iHHiH po6oTi Kopo6Ka IlaBna OneKcaH.L(pOBUIIa npoBe.L(etto .L(OCJii,ZJ)KeHHR snJIHBY 

oco6JIHBOCTeH Me30CTPYKTYPH Ha ecpeKTHBHi BJiaCTHBOCTi MeTaMarepianiB THny iHBepcHoro onany Ta 
iHBepcttoro 6,ZJ)KOJIHHOro CTllbHHKa, mo € onopHHMH ,L(aHHMH ,L(Jljl IlO,L(aJibWOro BHKOpHCTaHHR B 
eKcnepHMeHTaJibHOM)' ,L(OCJii,ZJ)KeHHi i po3p061..{i MarepianiB 3 npOrH030BaHHMH MexaHi'iHHMH Ta 

cpyHKl..{iOHaJibHHMH BJiaCTHBOCTRMH.,[(HcepTal..{iR € JaKiH'ICHOIO uayKOBO-)J;OCJii,/J;HOIO po6oTOIO, RKa 

3a CBO"iM HayKOBHM piBHeM Ta npaKTH'iHOIO l..{iHHiCTIO, 3MicTOM Ta ocpopMJieHHRM noBHiCTIO 

Bi.L(nOBi.L(a€ BHMOraM «IlopR.L(KY npHCy,ZJ)KeHHR czyneHR ,L(OKTopa cpinococpii' Ta CKacyBaHHR piweHHR 

pa3osoi' cnel..{iaJii3oBaHoi' B'ieHoi· PMH 3aKJia.L(y BHll.\O"i ocBiTH, HayKosoi' ycTaHOBH npo npHcy.L()l(eHHR 
.L(OKTopa cpinococpii'», 3aTBep,ZJ)Kettoro nocTaHOBOJO Ka6iHezy MiHicTpiB YKpai'HH Bi.L( 12 ci'iHR 2022 p. 

N!! 44 (3i 3MiHaMH), Ta Bi,L(nOBi.L(a€ HanpRMKY HaYKOBOro ,L(OCJii,ZJ)KeHHR OCBiTHbO-HayKOBOi' nporpaMH 

ITIM HAHY 3j cnel..{iaJibHOCTi 132.MaTepiano3HaBCTBO. 
2. Po6oTa peK0Men,11;ynhCH ,11;0 Jaxucry Ha cnel..{iani3oBaHiu B'iettiu pMi npH lHCTHTYTi npo6neM 

MaTepiano3HaBcTBa iM. I.M. <I>pattl..{eBH'ia HAHYKpai'HH Ha 3.L(o6yrrR czyneHR .L(OKTopa cpinococpii' 3 
rany3j 3HaHb 13.Mexatti'itta iH)l(eHepiR 3a cnel..{iaJibHiCTIO 132.MaTepiaJI03HaBCTBO 

3. PeKoMeH.z:i;yBaTH BqeHiii pa.z:i;i ITIM HAH YKpai"HH 3arnep.z:i;HTH CKJIM pa.3oBo1 crre:u;iani3oBaHo1 
BqeHoi"pa.z:i;H: 

f onoBa pa.z:i;H: Booeu"e11Ko O!leKca11op Bacwiboeu", .z:i;oKTop TexHiqHHX HayK, crnpmHii 
HaYKOBHH crriBpo6iTHHK, 3aBi.z:i;yBaq na6opaTOpil aKyCTHqHHX MeTo.z:i;iB .z:i;ocni.z:i;)I(eHHR: MaTepianiB 
lHcTHTYTY rrpo6neM MaTepiano3HaBCTBa iM. I.M. <l>paH:u;eBHqa HAH YKpai"HH. 

Pe:u;eH3eHTH: 
Jlanmee A11amo!liU Bacwiboeu", .z:i;oKTop TexHiqHHX HaYK, crnpmHii HaYKOBHH 

crriBpo6iTHHK, rrpoBi.[(HHH HaYKOBHH crriBpo6iTHHK BiMiJiy TepMOMexaHi'IHOl o6po6KH 
MaTepianiB lHCTHTYTY rrpo6neM MaTepiano3HaBCTBa iM. I.M. <l>paH:u;eBHqa HAH YKpai"HH; 

To!lo"u11 O!leKca11op Iea11oeu", KaH.z:i;H.z:i;aT TexHi'IHHX HaYK, crnpmHii HaYKOBHH 
crriBpo6iTHHK, rrpoBi.[(HHH HaYKOBHH crriBpo6iTHHK BiMiJiy TepMOMexaHi'IHOl o6po6KH 
MaTepianiB lHCTHTYTY npo6neM MaTepiano3HaBcrna iM. I.M. <l>paH:u;eBHqa HAH Y Kpai"HH. 

O<l>i:uiiiHi onoHeHTH: 
Kyu-1 BollOOUMup Jea11oeu", .z:i;oKTOp cpi3HKO-MaTeMaTHqHHX HaYK, npocpecop, rrpoBi.z:i;HHH 

HaYKOBHH cniBpo6iTHHK BiMiJiy KOMII'IOTepHOro MO.[leJIIOBaHHR: Ta MexaHiKH KOMII03HI.dHHHX 
MaTepianiB lHCTHTYTY HMTBep.z:i;Hx MaTepianiB iM. B.M. EaKyJlj{; 

Timoe B 'J18ec!lae A11opiuoeu", .z:i;oKTop TexHiqHHX HaYK, rrpocpecop Kacpe.z:i;pH TexHonori1 
BHpo6HH:UTBa niTaJibHHX arrapaTiB Ha:u;ioHaJibHOro TexHi'IHoro YHiBepcHTeTy YKpai"HH 
«KHi"BcbKHH noniTexHi'IHHH iHCTHTyT iMeHi IropR: CiKopcbKOro». 

fonoBa ceK:u;il, 
qn.-Kop. HAH YKpai"HH, .z:i;.T.H. 

YqeHHii ceKpernp, 
K.T.H. 

~1 /) 

/V7 Ocrnn 3f AJIAT-JI03HHCbKHM 

TernHa TIABJIHro 


