["onoB1 pa30Boi crienianizoBaHOi BUEHOI paau
JIHIMPOBCHKOTO HAITIOHATIBLHOTO YHIBEPCUTETY
imeH1 Onecs ['oHuapa

JIOKTOPY TEXHIYHUX HayK, mpodecopy
kadeIpu PaKeTHO-KOCMIYHUX Ta 1HHOBAIIMHUX
TEXHOJIOT1H

JIHIMPOBCHKOTO HAITIOHATBHOTO YHIBEPCUTETY
imeni Onecs ["'onuapa

MAHBKO Tamapi AHTOHIBHI

BIAI'YK
odimiitHoro ononenta MITAEBA Ounekcanapa AHaroJiiiioBuya,
JIOKTOpa TEXHIYHUX HayK, Ipodecopa,
3aBiyBava kadeapu KOMIO3UIIHHUX MaTepialiB, XIMii Ta TEXHOJIOT1
HanioHanbHOro yHIBEpCUTETY «3anopi3bKa MOJITEXHIKA
Ha JucepTaliiHy poooTy
JABUIIOK An:kenn BikTopiBHM
«BmiuB moandikyBaHHS HAHOAUCTIEPCHUMHU KOMIIO3UIIIMH HA CTPYKTYPY Ta
BJIACTHBOCTI JIUBAPHHUX i 1e()OPMOBAHNX ATOMIiHIEBUX CILIABIBY,
nojaHy Ha 3700yTTs CTyIeHs AokTopa (igocodii
y ranysi 3HaHb 13 «MexaHiuHa 1HKEHEPIs»

3a crnenianbHicTio 132 «Martepiaio3HaBCTBO»

AKTYaJIBHICTh TEMH

3a0e3nedeHHs] BUCOKOTO KOMIUIEKCY (h13MKO-MEXaHIYHUX BIACTHUBOCTEH IS
QIIOMIHIEBUX CIUIABIB € AaKTyaJIbHOI MPOOJIEMOI0 CY4YaCHOTO BHPOOHMIITBA
aBlaIifHOI Ta PAKETHO-KOCMIYHOT TEXHIKH.

AJNIOMIHIEBI CIUIaBU BUKOPHCTOBYIOTHCSI Yy BHPOOax BIANOBIJAIBHOTO
MPU3HAYEHHS B PAKETHO-KOCMIUHIM TEXHIL, 3aBSKH MaJiii MUTOMI Ba3i, BUCOKIN
TEXHOJIOTIYHOCTI Ta KOPO31iHIN CTIMKOCTI. BripoBa/skeHHsI HOBUX MaTepiaiiB s
3aCTOCYBaHHS B Tajy3i MOB’si3aHE 3 JOBOJI JIOBIOI0 Ta BUTPATHOIO MPOIEAYPOIO

ceptudikamii. ToMy Ha CbOTOJHI, OCHOBHOI TEHJEHIIEID YIOCKOHAJICHHS



CIIy>)kOOBUX XapaKTEPUCTHK AaJFOMIHIEBUX CIUIaBIB € MOJU(IKYBaHHS ICHYIOUHX
CITLJIaBIB.

3a MporHo3aMM aHAJITUKIB 3apa3 BiJOYBA€ThCS HOBA HAYKOBO-TEXHIYHA
pesomoniis — HAHOPEBOJIIOLIS, puHOK mnpoaykmii $KOi, Ha ChOTOJHI,
nepesuirye 1 TpaH. noi. CIIA. Bona BruiBae Ha BCi 00J1acTi HAyKu, BAPOOHUIITBA,
HalllOHAJIbHOT Oe3meKku Ta 00O0pPOHM, MEAMIIMHU, TTOOYTYy, BIAMOYMHKY Ta PO3Bar.
Hacninku HaHOpPEBOMIONIT BBaXKAIOThCSI OUTHII 3HAUYIIMMH Ta TIHOMHHUMHU Y
MOPIBHSHHI 3 KOMIT IOTEPHOIO PEBOJTIOIIEI0 KIHIIS XX CTOPIYYS.

MonaudikyBanHs HaHOMaTepiaJlaMi BHUBUEHE HEIOCTAaTHHO, XOYa HAasBHI
PO3pOOKH 1 MOMEpPeaHl JOCTIIKEHHS THIIUX YYEHHMX CBIAYATh MPO HaJ3BUYANHY
MEPCHEKTUBHICT, MeToay. Y 3B’s3Ky 3 mum, podora JABUIAIOK A.B., mo
MPUCBSYCHA BUBYCHHIO BIUTUBY MOAM(DIKYBaHHSI HAHOAUCTIEPCHIMH KOMITO3HITISIMA
Ha CTPYKTYPY Ta BJIACTHUBOCTI JIMBAPHUX 1 JIeOPMOBAHUX ATIOMIHIEBUX CILIABIB, €

AKTYaJIbHOIO Ta CBOE€YACHOIO.

Ctyninp OOIPpYHTOBAHOCTI HAayYKOBHX II0JIO)K€Hb, BHCHOBKIB i
pexoMeHAanii, cpopMyIL0BAHUX B JUCEPTALidHIi po0oOTi

HaykoBi monokeHHs, BHCHOBKM 1 pekoMmeHpaarii, chopmyiboBaHi Yy
JUcepTarlii, BIAMOBIAI0Th BUMOTaM JI0 TAaKOTO BUIY JOCIHIKEHb. BHCOKuil piBeHb
OOTPYHTOBAHOCTI HAYKOBHX MOJIOKEHb, BHCHOBKIB, peKOMeHAaIi,
chopMyITLOBAHUX Y AUCEPTAIlii, 3a0€3eUeHi:

. npodeciiiHuM BUPIIEHHSIM 3100yBayeM HU3KU HAYKOBUX 3aBAaHb, 110
COpPHSUIO peai3alli IMOCTaBJIE€HOI METH JOCHIDKEHHS, Ta JIOri4HOi OyaoBH
CTPYKTYpHOI CXEMH JOCIIJDKCHHS BH3HAUCHINM METi: KOXXE€H HACTYIMHHUH PO3Ii
JYcepTallii Yd MApO3/ILT OPraHiuHO OB’ A3aHUM 3 TTOTIEPEAHIM 1 JOMOBHIOE HOTO;

. BUKOPUCTAHHSAM JOCTaTHHO BEIUKOTO MEPENTiKy HayKOBO-TEXHIYHHX
JOKEpEIT 3a TEMOIO JINCEPTAIlii;

. NPEAMETHOIO  CHOPSIMOBAHICTIO  JAUCEPTAIIMHOTO  JIOCIIHKEHHS

nacnopry crneriaibHocTi 132 — «Martepiago3HaBCTBOY;



. JOCTaTHBO IIMPOKOIO ampoOaIfi€ero OTpPUMaHUX pe3yJbTaTiB Ha

HAYKOBO-TIPAKTHYHUX KOH(EPEHIISX, y TOMY YHUCII MIXXHAPOIHHX.

JlocToBipHiCTH pe3yJabTaTiB 10CiIKEeHb

JIOCTOBIpHICTh PpE3YyJbTATIB JOCHIKCHb MIATBEPUKYETHCS JIOCTATHHOIO
KUIBKICTIO TIPOBEJIEHUX EKCIEPUMEHTAIIbHUX JIOCHIPKEHb 3 BUKOPHCTAHHIM
MeTanorpadiyHOro, peHTTeHOCTPYKTYPHOTO, GpakTorpadiuHoro aHamiziB, BUCOKY
TOYHICTh  SIKMX  3a0€3MeUeHO  BUKOPHUCTAHHSIM  CTAHJApPTHU30BAHOTO  Ta
ceptudikoBaHoro obnagHanHs JlepkaBHoro —mianpueMmctBa  «BupoOnuue
o0'ennanns IliBnenHo MammHOOyAiBHUMI 3aBoj iMeni O. M. MakapoBay Ta
JIHITTPOBCHKOTO HAIIOHAILHOTO YyHIBepcuTeTy imeHi Omnecs ['onuapa. Bucoka
TOYHICTh E€KCIIEPUMEHTAJIbHUX PE3YyJbTaTIB MIATBEPIKYETHCS MPOMHCIOBOIO
anpoOariiero Ha JlepkaBHoMmy minnpueMcTBi «Bupobnude o6'ennanns IliBneHHO
MamrHOOyaiBHMM 3aBojT iMeH1 O. M. MakapoBay.

JIOCTOBIpHICTh HAayKOBHX IIOJIO)KEHb, BHCHOBKIB Ta pPEKOMEHAALIH, IO
MIPEICTABIICHI Y IUCEPTaIlIiHIN pOOOTI, y3TOKYIOThCS Ta HE CylepeyaTh ICHYI0OUUM

TEOPETUYHUM YSIBJIEHHSM B raiay3l MaTepiaJloO3HABCTBA ATIOMIHIEBHX CILIABIB.

/lo OCHOBHHX HOBHMX HAYKOBHMX pPe3yJIbTATIB AucepTamlii cJi1 BiaHeCTH
HACTYIIHI:

[licnss o3HaliOMJIEHHS 31 3MICTOM JHCEpTaIlli, a TaKoX OCHOBHUMH
nyomikamismu  3100yBaukun  JIABUIFOK A.B. Mo)XHa BHU3HATH, IO METY
JTOCHIKEHHST TOoCcsATHYTO. Lle BijoOpa’keHO B OCHOBHUX MOJIOKEHHSX POOOTH, K1
Oynu chopMyIbOBaHI aBTOPOM OCOOMCTO M XapaKTepHU3YyIOThCS TIEBHOK HayKOBOIO
HOBU3HOI0. OIOHEHT MOTOKYETHCS 3 HACTYITHOIO PEIAKITIE€I0 HAYKOBOT HOBU3HH.

1. Bnepiie BcTaHOBJIEHO, 11T0 MOAM(DIKYBaHHS PO3IIABIB TFOMiHIEBUX
crutaBiB cucteM Al-Si Ta AI-Mg—Sc HaHOIMCTIEpCHUMHU KOMIIO3UITISIMUA Ha OCHOBI
cuinuay Mardiro Mg,Si Ta kap6iny kpemuiro SiC 3a0e3nedye 3HauHe 3MEHIIICHHS

po3mipy 3epHa Biag 280 mo 110 mxm, 3 200 mo 100 mxm (y 2,0...2,5 pasu) Ta



MIBUIIEHHS MIITHICHUX BJIACTHUBOCTEH AIOMIHIEBHX JIMBAPHUX CIUIABIB MapKu
AJI4(AKO9u), AJT4C ta nepopmoBaHoro cruiaBy Mmapku 1545.

2. Bnepiue 3anponmoHOBaHWii MexaHI3M 3MIIHEHHS aJIOMIHIEBHX
CIUIaBIB TMpH MOJM(DIKYBaHHI KOMIUIEKCHUM MOJIU(}IKATOPOM HAHOAMCIIEPCHUM
KapOioM kpemHito Mmoaudikaiii B-SiC, 1o nousirae y 3epeHHOMY 3MIIIHEHH] NPy
3HQYHOMY  BKJIQJl  JUCIEPCIMHOTO  3MIIHEHHS, OOYMOBJICHOTO  BILJIMBOM
HEPO3YMHHHUX TYTOIJIAaBKUX YaCTUHOK MOJudiKaTopa.

3. JloBeaeHo, 1mo npu MoaudiKyBaHHI aTIOMIHIEBUX CIUIaBIB CHCTEM
Al-Si i Al-Mg-Sc po3po06ieHOr0 HaHOIUCTIEPCHO KOMIIO3HIIIEI0, JOCSATAETHCS
PIBHOMIPHUHM PO3MOALT 3MILHIOBAJIBHUX (ha3, IO CHpPHUSE MiABUILIECHHIO KOMILIEKCY
MEXaHIYHUX BJIACTUBOCTEH.

4, Bnepimie BCTaHOBJIEHO MEXaHI3M  BIUIMBY  HAHOAMCIEPCHOTO
moaudikaropa Mg,Si 1 S1C Ha MexaHI4HI Ta TEXHOJIOT14HI BJIACTUBOCTI ATFOMIHIEBUX
muBapHux ciuiaBiB AK94, AJI4C Ta nedopmoBanoro cruiaBy 1545, mo nossrae y

3€pEHHOMY 3MIIHEHH] PU 3HAYHOMY BKJIAJ1 AUCTIEPCIHOTO 3MIIHEHHSI.

3Ha4YUMICTL OTPUMAHMX Pe3yJbTATIB I HAYKHM 1 NPAaKTHYHOIO
BUKOPUCTAHHA

HaykoBe 3HaueHHs1 poOOTH MOISTAaE Y BCTAHOBJICHHI 3aJIEKHOCTEH TIPOIIECiB
CTPYKTYpOYTBOPEHHS JIMBApHUX 1 JePOpPMOBAHUX aJIOMIHIEBUX CIUIaBIB Ta
3a0€3MeUeHHsI MeBHOTO PIBHS iXHIX BJIACTUBOCTEW TiJ BIUIMBOM MOAM(IKYBAHHS
HAHOAMCIICPCHUMH KOMITO3HITISIMHU.

[IpakTUyHa HIHHICTH JUCEPTALIITHOT pOOOTH MOJIATAE B HACTYITHOMY:

1. Po3pobneno cmocid6 00poOKM JIMBapHHUX AaJFOMIHIEBUX CIUIABIB
KOMIUIEKCHUM MopaudikatopoMm 3 po3MmipoM yactok 50...100 HM, Ha OCHOBI
HaHOUCIIEPCHUX IMOPOIIKIB. PO3po0ieHui crioci0 3aXuIeHO MaTeHTOM Y KpaiHu Ha
kopucHy mozenb Ne 157286, C22C 1/06 (2006.01) «Criocib ofep>kaHHS BUJIUBKIB 3

CUJTYMIHIBY.



2. Hamano  pexomenmamii 110710 TEXHOJIOTIYHUX  TapameTpiB
MoauGiKyBaHHs CIUIABIB 3 BBEJICHHSAM OIEparlii TepMO4acoBoi 0OpOOKH pO3IUIaBy
npu temneparypi /50 °C Ha npotsi3i 10 xBUIMH.

3. Po3po6neni «Texnonoriyna inctpykmiss TI Ne 102.25210.00377 3
NPUTOTYBaHHS altoMiHieBOro cimiaBy AJl4, mMoaudikoBaHOro KOMIUIEKCHUM
HaHOMOJM(}IKaTOPOM Ha OCHOBI CWIIIUMAY MarHito Ta KapOimy KpeMmHilo»
(Bim 11.06.2024) Tta «Texnomnoriuna inctpykiis TI Ne 102.25210.00376 3
MPUTOTYBaHHS altoMiHieBOTO cruiaBy 1545 cucremu Al-Mg-Sc, moaudikoBanoro
KOMITJIEKCHIM HaHOMOJM(}IKaTOpOM Ha OCHOBI CHIIIIMAY MarHilo Ta Kapoimy
kpemHio» (Bix 11.06.2024), ki BOpoBaKeHI y JHBApHOMY BUPOOHUUTBI
HepxaBHoro mignpuemcta «Bupodnude o0'eqnanns [1iBaeHHO MatuHOOY 1IBHUN
3aBoJ1 iMeH1 O. M. MakapoBay. OTpruMaHO JOCTIAHO-IPOMUCIIOBI NapTii BUJIMBKIB
MoaudikoBanux cruiaBiB AK94u, AJI4C Ta 1545 3 BHCOKMM KOMILIEKCOM
MEXaHIYHUX Ta TEXHOJIOTIYHUX BIACTUBOCTEH. Pesynbratu poOOTH BIPOBaKEHI
Py OTPMMAaHHI JIuBapHUX antoMiHieBUX ciuiaBiB AK94, AJI4C ta nedpopmoBaHoro
crutaBy 1545 y nmpomucnoBux ymoBax /[lepskaBHoro mignmpueMmcTBa «BupoOHuye
oO0'eqnanns IliBneHHo MamwmHOOyAIBHUK 3aBoa imeHi O. M. MakapoBa»
(axr Bix 04.02.2025 p.).

4, VY I0CKOHAJICHO PEKUM TEPMO3MIITHIOBAILHOI OOpPOOKH 3aroTOBOK 3i
crutaBiB AK94, AJI4C, monudikoBaHUX KOMILIEKCHUM MoaudikatopoM MgsSi 1
SiC, sikuii BIAPI3HAETHCS BiJ] ICHYIOUOTO 3MEHIIIEHHSAM 4acy BUTPUMKH JE€TaJCH MIPH
TeMIepaTypl 3arapTyBaHHs Ta CKOPOUCHHSIM Yacy CTapiHHS.

S. Marepianu aucepranii BIOPOBAJXKEHO Yy HAaBUAJIBHUWA MPOLEC
JIHITTPOBCHKOTO HalllOHAJIBHOTO YHIBepcuteTy imeHi Onecs ['onwapa (akt Bix
28.02.2025) npu BuUBYEHHI AUCHUIUIIH «TexHoyoris oOpoOKU cHeliaTbHUX
MatepianiBy», «Kopo3is craBiB aBiaiiitHO-KOCMIYHOI TeXHIKW», «HanomaTepianu i
HAHOTEXHOJIOr», «MareMaTHyHe MOJEIIOBAHHS Ta ONTHMI3Alllsl TEXHOJOTTUYHHUX
MPOLIECIB 1 MaTepialiiBy MPH MiATOTOBII OaKalaBpiB Ta MaricTPiB 3a CHELaIbHICTIO

132 — «Marepiao3HaBCTBOY.



IloBHOTa BHKJIAJAeHHSA Pe3yJbTATIB [J0CJHIIKeHb B ONYO0JiKOBAHMX
npamnsx.

VYci HaykoBl pe3yibTaTh JAMCEpTallii OJepk aHO aBTOPOM CaMOCTIHHO.
Martepianu quceprariitnoi podoTu omy0OikoBasi B 21 HaykoBux poboTax: 1 crarTs
y BUJIaHHI, 1110 1HIEKCY€EThCS y HAYKOMETpHUUHii 6a31 Scopus, 10 ctaTeit y HayKOBHX
dbaxoBUX BHJAHHAX YKpaiHu, 9 Te3 JomoBiged B maTepiangax BITUYHU3HSHUX 1
MDKHApOJHUX KOH(epeHIiH, | maTteHT YkpaiHu Ha KOPUCHY MOJIENb.

Marepian y po60Ti BUKJIAJAEHO JOTIYHO, PO31I1 B3a€MOITIOB 13aH1 1 TOBHICTIO

PO3KPHUBAIOThH MOCTABJICHY B pOOOTI METY.

AxkaneMiuyHa J100pPOYECHICTH
[Topymiens axkageMiyHOi JOOPOYECHOCTI B JAUCEpTallli Ta HAyKOBHX
nyOJiKalisx, y SKMX BHUCBITIIEHI OCHOBHI HAyKOBI pe3yJlbTaTH JUCEpTallii, He

BUABJICHO.

Ouinka 3MicTy quceprauniiiHol podoTun

Huceprawist sBisie coOOK 3aBeplieHY KBaliikauiiiHy poOoTy, y sKii
pO3B’si3aHa BaXKJIMBa Ta aKTyalbHAa HAyKOBO-TIPUKJIQJHA 3ajJada IiBUIICHHS
KOMIJIEKCY BJIACTUBOCTEH JIMBAPHHUX Ta AEPOPMOBAHUX ATIOMIHIEBUX CILIABIB, IO
BUKOPUCTOBYIOTHCSI JJIsl BUTOTOBJICHHS BIAMOBIJAIbHUX BUPOOIB PpaKETHO-
KOCMIYHOT TEXHIKM, 3 3aCTOCYBaHHSAM MOJU(DIKyBaHHA HAHOIUCIIEPCHUMHU
KOMITJIEKCAMH.

Hucepraniitna po6oTta odopmiieHa 3riAHO 3 BHUMOTaMH, BHUKJIAJICHA
npodeciiftHo Ta KBami$ikoBaHO. MaTepiaan AOCIIKEHb JIOTTYHO CHCTEMAaTH30BaHi,
BIJINOBIJIAI0TH OCTaBJIEHIH pobaematuill. OTpuMaHi pe3yJbTaTu € J0CTOBIPHUMH,
BHUCHOBKH JIOCTaTHHO apTyMEHTOBAaHUMHU 1 TOBHUMH.

Juceprarttis 3aranpbHUM o0OcsiroM 161 cropiHka CKIagaeTbCs 3 aHOTAIi,
BCTYIY, IT’ATH PO3/ILJIIB, BACHOBKIB, CIMCKY BUKOPUCTAHUX JKEpeN, 5 A0JaTKIB Ha
19 ctopinkax, siki MicTATh 2 Tabnuii. Jlucepraiiiina po6ora MictuTh 30 TaOIUII,

43 pucyHKa, CIMCOK BUKOpUCTAHUX Jikepen 13 107 HaliMeHyBaHb.



Jlo nucepraniiHoi po00TH MOKHA 3pO0OUTH HACTYIIHI 3ayBasKeHHS

1.V tabmumi 1.3 (cTop. 35) 3HaUEHHS MOKA3HUKIB, 1[0 PO3MIIIEHO Y OCTaHHIN
KOJIOHII1, KOTpa Mae Ha3By «CKOpPOUYEHHS BUTPATH MaJIbHOTO, KI/KM», TOTPEOYIOTh
JIOTATKOBUX TMOSICHEHbB, Y 3B’ 53Ky 3 Iy’KE€ BUCOKUM PiBHEM.

2. 3a TeKCTOM JAMcepTallii Mpu onucanHi pucyHky 1.1 (crop. 38) e posrisia
MpoIIeCiB, 1O Bi0yBaroThCs B 006sacti Touku E, koTpa Ha pucyHky 1.1 BimcyTHs.
Takos Ha 11i#1 CTOPiHIII 3yCTPI4alOThCSA MOBTOPH OJHOTO PEUEHHS Ta OKPEMUX CIIB.

3. Ha cropinmi 44 murtara 3 TeKCTy: «EBTEKTHYHI CHeliaJibHI CHIIYMiHHU
(AJI25, AJI30), matoun XOpolli JUBapHI BIACTHUBOCTI, BIAPI3HAIOTHCS BHIIOIO
YKAPOMIITHICTIO, OCKLIBKH MICTITh 100aBKy 12% Ni...». YV Toii ke Jac, 3a JaHUMH
JCTY 2839-94 Bmict Hikelno y ux ciuiaBax He nepesurye 0,8...1,3%.

4. Y BucHoBkax g0 Posnuty 1 ocranniil aG3ar (ctop. 54) Ta HacTymHUM
(ctop. 55) He cTOCYIOThCSl MaTepiaty, KOTpuil po3risiHyTo y Pozimi 1.

5. Y Po3gini 2 (cTop. 56) BKazaHo, 1110 BMICT €JI€MEHTIB BU3HAYaJId METOJIOM
CHEKTPAJIbHOIO Ta XIMIYHOTO aHali3iB, HO HE HABEJEHO XapaKTEPUCTUKH Ta
MapKyBaHHS 1IbOT'O 00JIaIHaHHS.

6. 3 migpo3nury «2.2. Ckiag 3ampoloOHOBAHOTO HaHOMOJU(]iIKaTopar
(cTop. 58) HEe 3po3yMmiJI0 Ha IMJICTaBl 4YOro, JI0 CKJIaay HaHoMmoaudikaropa Oyiau
BKJIFOUEHI came 00paHi KOMIIOHEHTH Ta caMe y TaKii KUIbKOCTI.

7. Ha crop. 70 motpeOye OJATKOBOTO MOSICHEHHSI HACTYMHE PEUYCHHS:
«BBenennss B nuBapHi amomiHieBl crmiaBu AK9u ta AJI4C KOMILIEKCHOTO
Moau(dikaTopa BUMarae BUKJIIOYEHHS a00 OOMEXKEHHS CKJIaJy HasBHUX Y CILJIaBax
MIKpPOJIETYIOUUX 100aBOK TUTaHy, CYpbMHU Ta IUPKOHIIO». SKIIO 11e poOUTH, TO
crutaBu  BUXoAsaTh 13 HopMmatuBiB JICTY 2839-94 Tta Oyayrte mnotpeOyBaTu
JI0AATKOBOI cepTudikariii.

8. CmucrioBe HaBaHTaxeHHs pUCyHKY 3.1 (cTtop. 71) moTpedye m101aTKOBOTO
MOSICHEHHS, Y 3B’SI3Ky 3 HE3PO3YMUJIUM BIUIMBOM HaHOMOAM(]IKATOpa HA TPAHMIIO
MinHOCTI cmiaBy AK94, a Takox 1 peKuM TepMO4acoBOro 00poOJIEHHS PO3ILIABY,

10 ONMCAHUHN HA CTOPIHIN 72.



9. Pucynok 4.3 (ctop. 81) moBtoproe pucyHok 4.1 (crop. 77), Takox €
MOBTOPIOBAaHHS 300pa)KeHb CTPYKTYp Ha pucyHkax 4.6 (crop. 82) ta pucynky 4.13
(ctop. 91). IloTpebye yBarm pucyHok 5.3 (ctop. 108), Tak sk pucyHok 5.3a
crmiBmagae 3 pucyHkom 5.36. HeoOXimHO HaBeCTH CTPYKTYpH, IO BiAMOBIIAIOTH
OIMMKMCAHHIO 32 TEKCTOM POOOTH.

10. IIpu omwmcanHi pucyHky 4.5 (crop. 82) MoBa Hae Mpo «IPOCTOPU Ha
TPaHUIAX MK JIEHAPUTAMH Ta €BTEKTHKOIO, OYEBHJIHO, 30aradueHi Mar”iem Ta
Miaao».  Jims  BCTAHOBIEHHS — JIMCHOCTI  MOTpPIOHO  OyJ0  IPOBECTH
PEHTTEHOCTIEKTPATbHHM aHa13 IIUX JUISTHOK.

11. ¥V nynkti 5.4 (ctop. 110) moBa ¥ae mpo 3BaproBaHICTh ciiaBy 1545.
Binomo, 110 cnoci6 3BaproBaHHS Ta pEeKUMHU, HAa IKUX BOHO MPOBOJAUIIOCH, 3HAUYHO
BIJIMBAIOTh HA KIHLIEBUI pe3ybTaT. XOTUIOCS O YTOUHUTU L€ MOMEHT.

12. 3a TekcTtoMm aucepTallii BIACYTHI IMOCHJIAHHS Ha JOJATKH, a TaKOX
3yCTpI4arOThCs OKpeMi opdorpadiyHi, CHHTAKCUYHI Ta TpaMaTUYHI TOMUITKH.

Crnig BIAMITUTH, IO BKa3aHl HEIOJIKM HE 3MEHIIYIOTh HAYKOBOi LIHHOCTI
BUKOHAHUX JIOCHIJKEHb, POOOTa MO CYKYIHOCTI PIIIEHb MAa€ BEIUKY HAYKOBY 1

MPaKTUYHY LIHHICTb.

BUCHOBOK

Hucepramiitna po6ota JABUIAIOK Amxkemn BikropiBan  «Brus
MOAM(IKYBaHHS HAHOJUCIEPCHUMHU KOMITO3ULIISIMU Ha CTPYKTYpPY Ta BIACTHBOCTI
JUBApHUX 1 e(OpMOBAHUX AIFOMIHIEBUX CIUIaBIBY», 32 CBOIM 3MICTOM BIJIIIOBIIA€
crieriaibHOCTI 132 — «Marepiaio3HaBCTBOY. J{ucepraliist € 3aBepIlIeHOI0 HAyKOBO-
JOCIIITHOIO pOOOTOI0, 110 PO3B’SA3y€ BAXJIMBY HAYKOBO-TIPAKTUYHY 3ajady, sKa
BUPIIIYETbCS B POOOTI — MIABUIIEHHS (I3MKO-MEXaHIYHUX, TEXHOJOTIYHUX 1
KOPO31MHUX BJIACTHBOCTEH JTUBAPHUX 1 Ne(OpMOBaHUX aIOMIHIEBUX CIUIABIB Ha
OCHOB1 BCTaHOBJIEHMX 3aKOHOMIpPHOCTEW (POPMYBaHHS CTPYKTYpPHU B pe3yjbTaTi

Mo (iKyBaHHS HAHOUCIIEPCHUMHU KOMITO3HUIIISIMHU.



3a aKTyalbHICTIO TeMM, OOCATOM 1 piBHEM BHMKOHAHUX JOCIIi/KEHb,
HAyKOBOKO HOBHU3HOIO, MPAKTHYHOK LIHHICTIO, JOCTOBIPHICTIO i OGIPYHTOBAHICTIO
OCHOBHUX IOJIOXKEHb, SIKi BUHOCATBCS Ha 3aXUCT, AUCEpTalliiiHa poboTa BifmoBinae
Bumoram "Ilopsiziky mpucy/KeHHs cTymeHst JoKTopa ¢inocodii Ta ckacyBaHHS
pillleHHs pa30Boi crieliaTi3oBaHOi BUEHOT paau 3akiamy BHILOI OCBITH, HayKOBO1
YCTaHOBU PO MNPUCY/DKEHHA CTymeHs JoKkTopa ¢inocodii” , 3aTBepmKeHoro
IocranoBoro Kabinery MinicTpiB Ykpainu Bixg 12 ciunst 2022 p., Ne 44, a ii aBTop
3aC/yroBy€ Ha IPUCY/DKEHHS CTyneHs AoKTopa ¢inocodii 3a creunianbHicTio

132 — «MarepiaJjio3HABCTBOY.

OdiuiiiHuii onoHeHT:

JOKTOpP TEXHIYHUX HAYK, podecop,

3aBinyBau kadenpu «Kommnosuuiiini marepianmy,
Ximist Ta TexHonorii» HarioHansHoro yHiBepcurery

«3anopi3bKa MoJiTexXHiKa» =2 Ouaekcanap MITSIEB

[Tignmuc O.A. MitsieBa 3acBiguyro:

YueHuii cekperap

HY «3amnopi3bka nositexnikz BikTop KY3bMIH
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