BIAT'YK
o(QiIiHOr0 OMOHEHTA, A.T.H., Ipodecopa Jlonrosa Mukonu AnaTosiioBuya
Ha Jucepraliiny podoty Mopo3oBa Annpis Bomonumuposuya
«MeTtoJ BU3HAUEHHS XapaKTEPUCTUK JUHAMIKH Ta MIITHOCTI €JIEMEHTIB KOHCTPYKIIN
aBlalllfHUX ra30TypOIHHUX JABUTYHIB 3 KOMIO3ULIHHUX MaTepialiBy,
MIPE/ICTaBIICHY Ha 300yTTS HAYKOBOTO CTYIEHs TOKTOpa (inocodii

3a crienianibHicTIO 142 — EHepreTnuHe MalmmHoOy 1yBaHHS

AKTYAJIBHICTh T€MH AOCTIIKEHHS.

HucepTariiina po0oTa TpPHUCBSIYEHA aKTyaJbHIM 3a/adl po3pOoOKH METOIy
BU3HAYCHHS XapaKTEPUCTUK JMHAMIKA Ta MIIMHOCTI aBlalliMHUX KOHCTPYKIIiH,
BUTOTOBJIEHUX 3 TOJIMEPHUX KOMIIO3ULIMHUX MaTepialiB TPUBHMIPHO apMOBaHOI
CTpyKTypu apmyBaHHA. OIliHIOBaHHS MIITHOCTI  €JIEMEHTIB KOHCTPYKIH 3
KOMITO3UIIIMHOTO ~ MaTepially, 10 eKCIUIyaTyloTbCsi B yMOBaX TPHUBICHOTO
HAIPYXEHOr0 CTaHy, 3a3BUYail 3A1MCHIOETHCSA 32 (PEHOMEHOJOTTYHUMHU KPUTEPISIMH,
0 BKJIFOYAIOTh KOMIIOHEHTH TEH30pPIB HAMpPYKeHb Ta KOHCTAHTU MaTepialiB, SKi
BU3HAYAIOTHLCSA MICHS MPOBEICHHS MOTPIOHUX ekcriepuMeHTiB. Hapasi icHyroTh 100pe
pO3pOo0JIeHI METOJMKM BU3HAYEHHS XapaKTEpPUCTUK MIIHOCTI Ta MPYXKHOCTI
OJIHOCTIPSIMOBAHUX  KOMITO3MIIMHUX  MarepialiB, aje¢ IS KOMIIO3UTIB 3
OpPTOTPOITHUMHU BIACTHBOCTSMU BOHH Majo pPO3pOOJIEeHi, OCKIIBKH MOTPEOYIOTH
CKJIQJTHUX EKCIIEPUMEHTAIBHUX BUIPOOYBAaHb Ta MOB’SI3aHUX 13 IUM CYTTEBUX BUTpPAT
pecypciB.

ToMy anbTepHaTMBHHM TMIIXOJOM € CKiHYCHHE-€JIEMEHTHE MOJICTIOBAHHS
KOMITO3UIIIMHUX MaTepialliB 3 NMEBHUMHM TPAaHUYHUMHU YMOBaMHM Ha 0asi BiJIOMHUX
MEXaHIYHUX BJIACTUBOCTEN BOJIOKOH 1 MAaTPHIIL.

VY 3B’s3Ky 3 UM JaucepTariiiina podbora MoposoBa Aujpis Bonogumuposuua,
sKa CTBOPIOE €IWHUHN MIIX1A JJI OIIHKH JHWHAMIYHHUX Ta MIIIHICHUX BJIACTHBOCTEH
POTOpPHUX JeTaleld aBlallliHUX Ta30TypOIHHUX JBUTYHIB Ha 0a3l XapaKTEpUCTUK

BOJIOKOH 1 MAaTPHIIl € aKTyaJIbHOIO.



JlocTOBipHiCTH Ppe3yJbTaTiB [0CIHIIKeHb Ta CTYHNiHb OOIPYHTOBAHOCTI

HAYKOBHX I10JI05KeHb, BUCHOBKIB I peKOMeHallii.

JIOCTOBIpHICTh OTPUMAHMX PE3YJBTATIB AUCEPTALIHHOT POOOTH 3yMOBIICHO
BUKOPUCTAaHHSAM (YHIAMEHTAJIBHUX TEOPETHYHUX 3acaJ MEXaHIKH CYIIJIbHUX
cepenoBunl. XapakTEPUCTUKU JUHAMIKKM Ta MIITHOCTI JIOMATOK BEHTHJISATOpA Ta
JOTIaTe TOBITPSHUX TBUHTIB, BUTOTOBJICHUX 3 KOMIIO3UIIIWHUX MaTepialiB
TPUBUMIPHOI CTPYKTYpH apMyBaHHsI, PO3TISHYTO KOMILIEKCHO 3 BHKOPHUCTAHHSIM
MEBHUX METOMAIB JOoCiiKeHHs. OOIpyHTOBaHICTh HAYKOBUX IOJIOKEHb, BUCHOBKIB 1
pekoMeHaIiii 0a3yeTbCs Ha 3aCTOCYBaHHI METO/IB CKIHYCHHUX €JEMEHTIB Ta
METO/y BUIBHUX KOJUBaHb. PO3paxyHKOBI 3HAUEHHSI XapaKTEPUCTHK BepHU(IKOBAHO

HUISIXOM iX MOPIBHSHHS 3 Pe3yJbTaTaMH €KCIEPUMEHTAIbHUX JIOCIIIKEHb.
HaykoBa HOBHM3HA O/1epKaHHMX pe3y/bTaTiB.

1. Po3pobmeno  HOBUM ~ METOJ] BHU3HAYCHHS  €(DEKTUBHUX  MPYKHUX
XapaKTEPUCTUK KOMITO3UIIIMHUX MaTepiajiB 3a BiIOMUMU MPYKHUMHU BIACTUBOCTIMHU
CTPYKTYpHUX KOMITOHEHTIB, SIKHi 0a3ye€TbCcsd HAa MaTeMaTUYHOMY MOJIETIOBaHHI
MPEICTaBHUIIPKUX €JIIEMEHTIB O0’€MIB I KOMIIO3UIIMHUX MaTeplaiiB Ppi3HUX
CTPYKTYyp apMmyBaHHs. BuszHaueHO edeKTHUBHI MPYKHI KOHCTaHTHU JJiI TPUBUMIPHO
apMOBAHOTO KOMITO3UIIITHOTO MaTepiaiy.

2. CTBOpEHO HOBHWI METOJI BHU3HAYEHHSA IapaMeTpiB KPUTEPII0 MIIHOCTI
KOMITO3ULIIMHUX MAaTepiaiiB, IKHUM BpaXOBY€E PI3HUIIIO TPAHULIb MIITHOCTI HA PO3TAT Ta
CTUCK 1 0a3yeTbcs Ha YHCEIbHO-aHATITHYHOMY aHalli3l JIOKaJbHUX HaIpy>KEHb
OKpeMO [JIsl BOJIOKOH 1 maTpulll. BuU3HaueHO po3paxyHKOBI T'paHMIl MIITHOCTI Ta
KOe(DILIEHTH KPUTEPII0 MILHOCTI JIsi TPUBUMIPHO APMOBAHOTO KOMITO3ULIIMHOTO
Marepiary.

3. HaOyB mopayiblioro po3BUTKY METO]I aHAI3y XapaKTEPUCTUK AUHAMIKUA Ta
MIIHOCTI POTOPHHX JeTajiel aBlallifHUX Ta30TYpOIHHHUX JBUTYHIB BUTOTOBJIEHUX 13
KOMITO3UIIIMHUX MaTepianiB. OcoOMuBICTIO METOAY € Te, 0 ePEKTUBHI MPYXKHI
XapaKTePUCTUKN KOMIO3UIIITHUX MaTepialiB BU3HAYAIOTHCS YUCEITHHIUM METOJIOM Ta
BUKOPUCTOBYIOTBCSL JIJII POTOPHUX JETalel SK PO3PaxXyHKOBI XapaKTEPUCTUKU

€KBIBAJICHTHOTO TOMOT€HHOTO OPTOTPOITHOI'O MaTepially, BJIACTUBOCTI SIKOTO



3aJal0TbCA B JIOKAJIBHHUX CHCTCMAX KOOpAHWHAT CKIHYEHUX €JIEMEHTIB B HaIIpAMKY

IPOCTOPOBOT FEOMETPIi KOHCTPYKIIi.

IlpakTU4He 3HAYEHHS] OTPMMAHUX Pe3YJbTATIB Ta PeKOMeEHIAUil MO0A0 iX

MOJAJIBIIOIro BUKOPUCTAHHSL.

[IpakTidHe 3HAUEHHS OTPUMAHUX PE3YJIBTATIB MIATBEPIKEHO AKTOM PO
BIIPOBA/KCHHS PE3YJIbTATIB JUCEPTAILIMHOTO TOCHIKEHHS. Pe3yabTaTi 1OCHiIKEHb
BUKOpPUCTOBYIOThCSL Ha mmignpueMctBl AT «IBuenko-IIporpecy» st mOCHiIKEHHS
XapaKTEPUCTUK TMHAMIKU Ta MIITHOCTI JIOMATOK BEHTWJIATOPA ¥ JIOMaTeil MOBITPSHUX
TBUHTIB, BUTOTOBJIEHUX 3 KOMIIO3UIIIMHUX MaTepiaiB.

OTtpumani  pe3yiabTaTH JUCEPTALMHOTO  JTOCHIIKEHHS MOXYTh OyTH
BUKOPHUCTAHI B OpraHizaiisix, KOTpl CHEI[ali3yloThCd Ha BHUBYEHHI CTAaTUYHOI Ta

JUHAMIYHOI MIITHOCTI KOHCTPYKIIIH 13 KOMITO3UIIIHHUX MaTepialliB.

IloBHOTAa BUKJIaJJeHHSI HAYKOBHX MO0JIOKEHb Ta Pe3YJbTAaTIiB A0CJTiIKeHb B

onyO0JIiKOBAHUX MpPalsX.

OcHOBHI 1]I€i aBTOpa Ta pe3yJdbTaTh JOCHIKEHb OMYOJIIKOBaHI Y 5 HayKOBUX
npaLsx, cepe AKuX: 4 cTaTTl y HayKOBUX (DaxOBHX BHJIAHHSAX YKpaiHH, OJHE 3 SIKUX
pedepyeTbcss B HaykoMeTpuuHiM 0a31 gaHux Scopus, OjAHIM myOmikamii B
HENepioJUYHOMY BHJIaHHI, sike pedepyeTbcsi B HAYKOMETPUUHIN 0a31 JaHUX Scopus.
Takox aBTOp OpaB ydacTb y MDKHApOAHMX KOH(EpEeHIisX, Ha SKUX OCHOBHI
pe3ynbTaTH JucepTaliiiHoi poOoTu Oynu ampoOoBaHi Ta OTPUMAIA MO3UTUBHY
OIIIHKY.

VY cTaTTAX HamMCaHUX Yy CITIBAaBTOPCTBI, MPOBEJICHHS YUCEIbHUX TOCTIIKEHbB 1
aHami3 pe3yibTaTiB 3MIACHEHI aBTOPOM OCOOMCTO; (opMmysrOBaHHS — 3ajad
JOCIIKEHb Ta BUCHOBKIB BUKOHAHO 3 HAYKOBUM KEPIBHUKOM 1 YaCTKOBO 32 Y4acCTIO

CITIBaBTOPIB.
Ouinka 3MicTy qucepraniiHoi poooTH.

VY nmucepramiiiHiii po6otri Mopo3zoBa AHpis BonogumupoBuyua mpoOBEECHO

aHaJl3 JITEPATypHUX JKEpPEd 3 OMNHUCOM TEOPETHUYHHUX 1 EMIIIPUYHUX METOIIB



BU3HAYCHHS €(PEKTUBHUX TPYKHUX XaAPAKTEPUCTUK Ta KPUTEPIiB MIITHOCTI
KOMITO3ULIIMHUX MaTepiamiB. Po3riasiHyTo HaWOUIbII TOMIMPEHI B 1HXXEHEpPHIN
MPAKTUI[l KpUTEpii MIIHOCTI KOMIO3UIIWHUX MarepiajgiB i TPUBICHOTO
HampyxeHoro crany. OOIPYHTOBAaHO BHUKOPHUCTAHHA KBAAPAaTUYHOTO KPUTEPIIO
MILHOCTI APYroro MOpsAKy, L0 BPaxoBYE PI3HUIIO B TPAHULAX MILHOCTI MpH
PO3TATY Ta CTUCKY Ta HE MICTUTh HAJUIMIIKOBUX ITaApaMETPIB.

B Mmexax miaxoay Teopii Npy>KHOCTI pO3B’A3aHO HACTYIIHI TUIIOBI 3a/1ayl:

— TIPOBEJIEHO T€OMETPUYHE MOJCIIOBAHHS MPEICTaBHUIBKUX €JIEMEHTIB
00’eMy KOMIIO3MIIMHUX MaTepialiB Pi3HOI CTPYKTYpH, JIONATKH BEHTUJISATOpA Ta
JIOTaTi MOBITPSHOTO TBUHTA;

— 3aMpoNOHOBAHO Mpouenypy (HOpMyBaHHS TPAHUYHUX YMOB JUIsl BUKOHAHHS
MIKpPOMEXAHIYHOTO aHaJI3y CKIHUYEHHO-EJIEMEHTHUX MOJIENEH;

— c(hopMyITHLOBaHO TIOBHY CUCTEMY PIBHSHB, IO OMUCY€E MEXaHIYHUM CTaH TiJa.

3a pe3ynbTaTaMd MOJIEIIOBAaHHS CTBOPEHO METOJA pO3B’sA3aHHA  3aJay
YUCEJIbHOI TOMOT€HI3allli KOMITO3ULIMHUX MaTepialliB Pi3HOI CTPYKTYpU apMyBaHHS
Ta YHCENbHO-aHATITUYHUN METOJ 3HAaXO/UKCHHA IapaMeTpiB KBaJIpaTHUYHOTO
KPUTEPIIO0 MIIHOCTI OPTOTPOMHOTrO TiNa, IKUI BPaxOBY€E PI3HUIIO IPAHUIIb MIITHOCTI
IIPU PO3TATY TA CTUCKY.

[IpoBeneHo anamni3 Hampy>keHO-1e(OpPMOBAHOIO CTaHy MOJAENEH JOmaTKu Ta
JonaTi NpyU BU3HAYEHHI BJIACHUX YacTOT 1 JOPM KOJMBAaHb 3 OCOOJIMBOCTSIMHU, SIKi
NOTPiIOHO BpaxoBYBaTH IIiJI Yac YHCEIBHOIO MOJCIIOBAHHS KOHCTPYKIIH 13
KOMITO3UIIMHUX MaTepiamiB. JlOCHIKEHO 3aJieKHICTh 3HAY€Hb BJIACHUX YacTOT
KOJIMBaHb JIOMATKH Bl 4aCTOT 00epTaHHS BEHTWJISATOpA AJIA NMEpIIUX I’ SITH PopMm Ta
BU3HAYEHO 3MiHY 3Hau€Hb BJIACHUX YacCTOT KOJHMBaHb JIOMATKHM BEHTWIATOpa 31
3MIHOIO OCel CUMETPii €KBIBAJICHTHOTO TOMOTE€HHOT'O OPTOTPOITHOTO MaTepiay.

Bukonano Bepudikaimito Mojenl TPeICTaBHUIIBKOTO e€JIeMEHTa 00’eMy
TPUBUMIPHO  apMOBAaHOTO  KOMIIO3UIIIHHOTO  Marepialy 3a  JOIMOMOTOIO
€KCIIEPUMEHTAIBHOTO JIOCHIPKEHHS HAaTypHHUX 3pa3KiB IMiJ 4Yac BHUNPOOYyBaHb Ha
pO3TAT 1 YHMCTHH 3CyB. 3/iHicHeHO BepudIKaIlil0o MOJENl JIomaTi 3a JOTOMOTOI0
€KCIIEPUMEHTAIBHOTO JIOCHIKEHHSI MepIIHuX IU'STH (GOopM Ta 4YacTOT BJIACHUX

KOJIMBaHb HATYypPHOI JIOMATI.



VY nuceprariitHii  poOOTI OOTPYHTOBAHO AaKTYyaJbHICTh TEMH, TOKa3aHa ii
HAayKOBa Ta TMpakTUYHAa WIHHICTb. OCHOBHUI 3MICT poOOTH  BUKIAIEHO
CTPYKTYpOBaHO Ta IIOCTIZOBHO. BHCHOBKM 70 pO3ALIIB 3a pe3yldbTaTamMu
JTUCEPTALIMHOTO JOCIIPKEHHSI TPEACTaBIECHO TOYHO Ta Y3rOMKEHO 31 3MICTOM

JcepTarltii.
JloTpuMaHHs BUMOT aKaJAeMi4HOI 100p04€eCHOCTI.

JlucepTallis BUKOHaHA 3 JOTPUMaHHAM BUMOT aKaJeMidHO1 JOOPOUECHOCTI.

Bci pesynbratu, mojaHi aBTOPOM Ha 3aXMCT, OTPUMaHI HUM CAMOCTIMHO Ta
ONPUJIIOJTHEH] B OMyOJIKOBAaHUX Mpalsx. Y poOoTax, CTBOPEHHX Y CIIBaBTOPCTBI,
BUKOPHUCTaHI JIMIIE TI MOJOXKEHHA Ta 11€i, Kl € pe3yJbTaTOM BJIACHUX HAyKOBUX

JOCIIIKEHb aBTOPA.
Heponiku Ta 3ayBa:keHHs 10 JMcepTALIHHOI pO0OTH.

1. JIns BU3HAYEHHST MIITHOCTI BOJIOKHA Ta MaTPHIll B MEKaxX MPEJICTaBHUIILKOTO
eJeMeHTa 00'€eMy BHKOPUCTOBYETHCS KpPUTEpi EKBIBAJICHTHUX HAIPY>KEHb 3a
Mizecom. llei migxim € BuUNpaBAaHUM JJis METaliB, ajieé MOro 3aCTOCYBAaHHS 10
MOJIIMEPHOT MATPUIll Ta BOJIOKHA € CYTTEBUM CHPOIICHHSAM. Y TMOJIMEPHOI MaTpPHIIi
MIIHICTh B YMOBaxX CTHCKY 3Ha4HO BHWINA, HIXK MiJ 4yac po3Tiary. Taka moBesiHKa
Kpalle OmHuCyeThCs Kputepiamu MinHocTi Mopa-Kynona ta [lpykepa-Ilparepa.
MexaHizMu pyHHYBaHHA BOJIOKHA 3ajJeXaThb Bl HAmpsIMKYy TMPUKIAJIaHHS
HAaBAaHTKEHHS [0 KOMIIO3UIIIHHOTO MaTepialy, IO HE BPaxXOBYEThCA 3HAUYCHHSIM
Hanpy>xeHb 3a MizecoM Scqy. IlosicHuTH sikuM 4MHOM OyiO BHOpaHO LeH KpUTepii
MILHOCTI.

2. 'Y wMozeni npudHATO YMOBY 1€aJIbHOTO KOHTaKTy MIXK BOJIOKHOM Ta
Mmatpuiiero. OaHaK, OJHUM 3 OCHOBHHUX MEXaHI3MIB pYWHYBaHHS KOMIIO3UTIB €
BIJIIAPYBAaHHs BOJIOKHA BIJl MOJIIMEpHOI MaTpuli. Lleii MexaHi3M He BpPaxOBYEThHCS
miJ 4ac a”amizy JIOKaJbHUX HampyxkeHb. lle Moxe mpu3BecTH 0 HENMpPaBWIHHOI
1HTeprpeTanii MoYaTKOBOrO0 MEXaHI3My PYWHYBAHHS KOMIIO3MIIIHOTO Martepiaiy:
MOJIEJIb MOXE TOKa3yBaTW PYWHYBAHHS MOJIMEPHOI MAaTpHIll, TOJl SK BHUHHUKAE

Bi,Z[HIap}IBaHHH BOJIOKHA B YMOBAX 3HAYHO MCHINIHNX HABAHTAKCHb.



3.V npyriii cepii po3paxyHKiB JIONATKA BEHTWISITOpa OYJI0 AOCTIIKEHO BIUIMB
3MIHHM OCEW CUMETpIi MaTepiany (3aMiHa MPYXHUX BIacTUBOCTEH mo ocsax X Ta Y). Lle
nae  3MOry mno30yTtucs pe3oHaHcy. OpHak, HacKUIbKM TakKe 3MIHIOBAaHHS €
TEXHOJIOTITYHO  MOKJIMBUM  JUIsl TPUBUMIPHO apMOBAHOIO  KOMIIO3HUIIIMHOTO
Mmatepiany? Lle o3Hauae moBHY MepeopieHTaIlii0 TKaHUHU Ha 90°. Ta MOXKe MPU3BECTH
0 TOSBU TEXHOJOTIYHUX TMpoOJieM TiJi 4Yac BUTOTOBJICHHS apMOBaHOTO
KOMITO3HUIIIHHOTO MaTepiaiy.

4. Bepudikariisi po3po0JIeHUX METOJIB JIJIsi TAKUX BJIACTUBOCTEH TPUBUMIPHO
apMOBAHOIO KOMIIO3MILIMHOro Martepiany sk Ey, E, Ta Gy, NpoBOAMIACS HIIIXOM
HOPIBHSHHS 3 pe3yJbTaTaMy BUIIPOOYBAaHb HA PO3TAT Ta 3CyB Yy miouuHi. OnHaK, 1is
TPUBUMIPHO apMOBAHOIO MaTepialy KpPUTUYHO BAXJIMBUMHU € TaKOX Taki
BIIACTUBOCTI SIK £, Gy,, Gy,, 1K1 BU3HAYaIOTh CTIUKICTH 10 pO3IIApyBaHHs Ta YAAPHUX
HaBaHTaXeHb. L{i BimacTuBoCTi Oy/iu BU3HAYEH1 YUCEIBHO, ajie He OYJIu MiATBEPIKEH1
eKCIIEpUMEHTAIbHO. TaKuM YMHOM, BepU(DIKaIlit0 MPOBEAEHO YaCTKOBO.

5. Y po0O0Ti HaBOAUTHCS PO3OKHICTH MIK PO3PAXyYHKOM Ta €KCIIEPUMEHTOM
s monynst Ey. Ane el po3paxyHOK HE BpaxoBYE€ MOXMOKHM BUMIPIOBAJIBHUX
pUIaaiB (HaMpUKIIAJ, IHCTPYMEHTAIbHOI MOXHOKu). KpiM TOro, HE OIIHEHO BIUIUB
TYCTUHHU CITKA KIHIIEBUX €JIEMEHTIB Ha TOYHICTh BU3HAYCHHS PO3PAXyHKOBUX
XapakTepucTUK. TOMy HEMOXKJIMBO 3pOOMTH BHUCHOBOK, UM € PO30LKHICTD Yy 7,57%
CTaTHUCTUYHO 3HAYYIIO0, YU BOHA JIC)KUTh B MEXaX MOXUOKH €KCIIEPUMEHTY.

Bkazani HeZONIKK HE BIUIMBAIOTh HA 3arajibHy MO3UTUBHY OLIHKY BHUKOHAHOI
pobotu. [uceprailisi € akTyaJIbHOIO 1 Ma€ BHCOKY HAyKOBY IIHHICTh Ta MPAKTHUHY

3HAYYIIICTh.
BUCHOBOK

Hucepramiitna po6ota Mopo3oBa Amnapis BonomumupoBuva «Metona
BU3HAYCHHS XapaKTEPUCTUK JMHAMIKM Ta MIITHOCTI €JIEMEHTIB KOHCTPYKIIIN
aBlallliHUX Ta30TypOIHHUX JBUTYHIB 3 KOMIO3ULIMHUX MAaTepliajiB» € 3aBEPILICHOIO
HAyKOBO-JIOCJIIIHOI0O pOOOTOI0, Ma€ HAYKOBY HOBHM3HY Ta MPAKTUYHY 3HAYYIIICTh
OTPUMaHUX pe3ysbTariB. Tema MOCHIKEHHS BIANOBIAA€ rainy3l 3HaHb 14 —

«EnextpuyHa  iHkeHepis»  Ta  cnemiainbHocTi 142 —  «EHepreTtuune



MalllKMHOOY 1y BaHHS.

IIpencraBnena nuceprauiiina pobora Moposzosa A.B. «Metoja BU3HaYEHHS
XapaKTepUCTUK JMHAMIKM Ta MIIHOCTI €JIEMEHTIB KOHCTPYKIIH aBialliifHIX
ra3oTypOIHHMX JIBUTYHIB 3 = KOMIIO3MIIIMHUX MaTepialliBy BIAMNOBia€ BUMOIam
nyHkTiB 6, 7, 8, 9 «llopsnky npucyJuKeHHsI CTyneHs Joktopa duiocodii Ta
CKacyBaHHs PIILEHHS pa3oBOi CrELiali3oBaHOl BUEHOT pajiu 3aKjajly BHILOI OCBITH,
HAYKOBOI YCTaHOBHM IIPO MPHUCYIKEHHSI CTYTICHs JoKTopa (inocodii», 3aTBepIHKEHOr0
ITocranoBoto Kabinery Minictpis Ykpainu Big 12.01.2022 p. Ned44, a 11 aBTOp
Mopo3os Anjapiii BojoarMHpoBHY 3acilyroBy€ Ha IMPUCY/DKEHHS HayKOBOIO
CTyIIeHsi  JOKkTopa (igocodii 3a crneuianbHicTioO 142 —  «EHepreruune

MaIHI/IHO6y1LyBaHH$I>>.

Od¢iniiiHui OMOHEHT:
JlokTop TexHIYHUX HayK, Mpodecop,
MIPOBIIHMN HAYKOBUU CITIBPOOITHUK
BIJILTY MEXaHIKH KOHCTPYKLIMHUX
matepiaiiB [HcTUTYTY mpobiieM Mil[HOCTI

im. I'. C. ITucapenka HAH Ykpainu @3\) Muxkoia 1OJII'OB

10.06.2025

s,,-. EerTap IHcTUTY

Mncapenia 7 MpoGriem



