PELHEH3IS
Ha Juceprauiiny pobory
Imenka Ousexciss AHToHOBHYA
Ha TeMy «HamnpysxeHo-nedopMoBanuii cTaH TOHKOCTIHHIX 0GONIOHOK peakTopa
BBEP-1000 nmpu MaxcuManbHi# IpoekTHil aBapii»
NPeACTaBICHY Ha 300y TTs CTyIEeHs JoKTopa (izocodii
B rajysi 3HaHb 13 - Mexaniyna iHxeHepis
3a crenianbHicTio 131 — IpukiagHa MmexaHika

AKTya/IbHICTb T€MH AHCEpPTALI.

3Ha4HA KUIBKICTH aToMHMX peaktopiB IIl-ro mokosiHHS MaOTh TepMiH
excrutyatamii Ouibie 30-TH  poKiB, TOOGTO IepeBHIIMIM MPOEKTHHH pecypc.
[lopiBHsIHO 3 aTOMHUMH peakTopamu [V-ro mokosiHHsA, BOHH He MAIOTh BEJIUKOT 1031
ONPOMIHCHHs HaBiTh MiClA JOBrOTPHBAIOl eKkcrmyartamii. Tomy — CBITOBOMO
IIPAKTUKOX € IPOJIOBXKEHHsI eKcIuryarauii eHeproonokis III-ro mokominus go 60
POKIB NpH HAJNEKHOMY OOIPYHTYBAaHHI yMOB Ge3[MeYHOr0 BUKOpUCTaHHS. Take
OOIpyHTYBaHHs 0a3yeThCsi HA pO3PAXyHKAX Ha MIIHICTH eleMEHTIB KOHCTPYKIIIT
€HEProONOoKiB 3 BpaxyBaHHAM BIUIMBIB [POEKTHUX aBapiflHUX CHTyallil. 3 OTJISLTY
niTepaTypy B MEPIIOMY PO3ILIi AucepTanil HaBejeHa KaacuQikaiis Takux aBapiii i
BUJILIEHHS] MAKCHMAJIbHOT IIPOEKTHOT aBapil sSIK TaKoi, [0 MOXKe CYTTEBO BIUIMHYTH Ha
BHYTPIIIHBOKOPILYCHi MPUCTPOi. AHAMI3 JiTepaTypHUX IKepes MMOKasye, [0 BILTHB
MaKCHMMallbHOI POEKTHOI aBapii Ha BHYTPIITHEOKOPILyCHI IIPUCTPOT peakTopiB THITY
BBEP-1000 moxe matu pisHuii xapakrep. B Toif 5xe 4ac BHACIIZOK OCOBIHBOCTEH
KOHCTPYKLIi pPEaKTOPHOI YCTaHOBKM € IMOBIPHICTH pyHHYBaHHS BHY TPIIITHBO
KOPITyCHOI IaXTH, 1110 Ma€e GOpMy TOHKOCTIHHOT 0O0IOHKH.

Ockinbky ypsnoM VYkpaiHu NpHiiHATa KOHUEMNIis «IIPOIOBIKEHHS pecypcy»
aKTyaJbHUMHU JIJISI IPOBEJCHHS pOOIT 3 METOI OOIPYHTYBAHHS MOYKIHBOCTI
MOJAJIBLIOrO OE3IEYHOr0 BUKOPHCTAHHS €HEProOIIOKiB.

Oninka  oOIpyHTOBAaHOCTI HAYKOBHX  pe3y/bTATIB aucepramii, iIx
AOCTOBIPHOCTI TA HOBH3HH.

HaykoBa HOBM3Ha pe3ynpTariB AWCepTALifHOrO AOCIIMKEHHS IOJIATac B
HACTYIHOMY: 3700yBaY OTPMMaB PO3MOALI MOJIB THCKY B PEaKTOPHIH yCTaHOBI
BBEP-1000, sixuit 6yB BUKOPUCTAHUH B SKOCTI CHIIOBHX IPAHHIHHX YMOB y MOJeJIi
BHYTPIIIHBOKOPIYCHOT MIaXTH, 10 Oylla cXeMaTH30BaHa AK [UTiHAPHYHA 0GO0IOHKA.
BuKoprcTanHs KiHeMaTHYHUX IPaHMYHUX YMOB, AKi OyJIH 3acTocoBadi g Iiel
MOJIeN, MIATBEPKEHO MOPIBHSIHHSIM IMHAMIYHUX XapPAKTEPUCTHK 13 1eTali30BaHOI0



MOJICIIII0  BHYTPILIHBOKOPIIYCHOI  IHAaXTH. Takum YUHOM, MOJETh J03BOJISE
BH3HAYUTH HAIPYKEHO-Ae(POPMOBAHUYE cTaH i [IPOBECTH OLIHKY Hebe3NeuHocTi
MOCTYILOBaHUX TPILLMH 33 JBOKPUTEPIaTbHUM MiIXOIOM y HalOinbIm HeGe3meyHux
MICIISIX JIOCTIIPKYBAHOTO 06’ €KTa. Taxox o6y nosani JlarpaMu OLiHKH MOKJIMBOCT]
PYHHYBaHHS, 3a SKUMH BH3HAYEHO 3allacy MILHOCTI 3 ypaxyBaHHAM jxerpananii
BIIACTUBOCTEH Matepiany.

JocrosipHicts  HaykoBHx PE3yNbTaTiB  3a0e3redyeThes NOPIBHAHHAMU 3
CKCHEPHMCHTAILHIMHU  Ta JIITEPaTYPHUMH JJAHHUMHU. OO6roBopeHHst pesyipraris
AMCepTaii MpoBeieH] Ha 6araTboX HAIIOHATLHHEX T4 MDKHApPOIHHUX KOH(pepeHIisX.

HayxoBi nociimkennss: Bukonami 3000yBaveM Ha Kadeapi AMHAMIKM i MinHOCT]
MaliH Ta omopy wmarepianis KIII im. Irops  Cikopeskoro B paMKax pO3BUTKY
HayKoBOro HampsiMky «PospoGka momeneii Tta KPUTEPIiB pyHHYBaHHS e/leMEeHTIB
KOHCTPYKUIH MNpU  CKIATHUX TEPMOCHIOBHX HaBaHTAXEHHSAX 3 ypaxyBaHHIM
YIIKOIKEHbY. Pobora wacTkoso miarpumana npoexrom ENEN2plus (HORIZON-
EURATOM-2021-NRT-01-13 101061677), 3acHoBanuMm €Bponelchkum Corozom»,
ID rpanTy: 0000000695,

[locraBnene B auceprauiiiniii po0OTi HayKOBe 3aBAAHHS 3 OIIHKH HaIlpyKeHO-
e()OPMOBAHOTO CTaHY | OOIPYHTYBAaHHS LiTICHOCTI IIAXTH BHYTPIIIHBO KOPIYCHOT
peaktopa BBEP-1000 sx ToHKOCTIHHO] LUIIHIPHYHOT  000JI0OHKH Mg 4ac
TIePETIKAHHS aBapiHOTo CLCHAPIIO 32 MAKCHMAIBLHO! [POEKTHOT aBapii BUKOHAHO
MOBHICTIO, & 3100yBaY TIOBHOO MIpPOIO OBOJIO/IIB METOMOJIOTIEI0 HayKOBOI JISJTEHOCTI.

Ouinka 3micry amceprauii, ii 3aBEPUICHICTb Ta AOTPHMAHHS NPHHUHMTIB
aKaJaeMiuHol 706poYecHOCTI,

3a cBOIM 3MicTOM Aucepraniiina poGora 3n00yBava Imienxka O.A. nosHicTIO
BIAIOBI A€ Cranmapty BHIIOT OCBiTH 3i criemiaigbHoCTi 131 — Ilpuxnanna Mexanixa
Ta HampsiMKaM  IOC/IUKeHb BIAMOBITHO 10 OCBITHBOI nporpamu  «lIpuknagna
MEXaHIKay.

Hucepraniiina poGora ¢ 34BCPLICHOI0  HAYKOBOIO Mpalero i CBIAYUTE mpo
HAfABHICTH  OCOOMCTOr0  BHECKy 3100yBaya y HAayKoBWH HampsM «ATOMHa
CHEPreTHKa.

PosrnsnyBimm 3BiT moniGrocti 3a pe3ybTaTaMu TICPEBIPKU THCEpPTALiiHOT
pobOTH Ha TEKCTOBI CHIBIAIHHS, MOXKHA 3pOOUTH BHCHOBOK, II[0 fuceprariiaa
pobota Imenka Onexcist AHTOHOBHuA € PE3YJIBTaTOM CaMOCTIMHHUX HOCITiIKEHb
3100yBaya i He MICTUTD €JeMEHTIB danbeudiranii, kommismii, (paGpukani, rutariaty
Ta 3anosndeHb. Bukopucrami ixei, pesyiasraté i TexeTH iHImx aBTOpIB MaroThb
HaJIeXKHI IIOCHIIaHHS Ha BiAMOBinHe IUKeperIo.



MoBa Ta cTHIL BHKIAJEHHS pe3y.1bTATIB.

Hucepraniiina poboTa Hanucana ykpaiHChKOI MOBOIO.

Jucepranis € 5OriYHO CTPYKTYpOBAHOW, CKIAMAETHCS 3 pO3aiiB, 10
XapaKTepU3yIOTh IMOCIIOBHICTh BHKIAIEHHS PE3yNbTaTiB IOCIiIKEHD. ['padiunnii
Matepial IMpeJCTaBIeHO BIACHAMH MaTepiaTaMu (dbortorpadismu, ckpinmoTamMu
JOCIIDKEHb 1 PO3pPaxyHKiB), Tak i rpadidaumu LIocTpamisamMu, 10 103BOJISTE
IPO/IECMOHCTPYBATH PE3YJIbTATH AOCIIKEHb 3DYYHO Il PO3YMiHHA 1 CTHCIIO.

Jlucepralliss CKIafaeThes 3 BCTYITY, 4-X PO3JIiNIiB, BUCHOBKIB, CIIMCKY JIITepaTypH
Ta JOJATKIB. 3arajbHUi 00CsT muceprauii 177 cropinky.

Y BeTymi 3100yBay 0OIPYHTYBAB aKTyanbHICTh TEMU auceprauii. Onucano crag
JOCTDKEeHb 3 JaHOi TeMaTHKW y BiTYM3HsHIA Hayni Ta 3a KOPJIOHOM,
chopMyIIbOBaHO 3amadi JOCTimKeHHs, 00’€KT, MPEAMET, METOJAM JOCIIIKEHHS,
HayKoBa HOBH3HA OTPUMAHHMX pe3yNbTaTiB Ta IX IpaKTHYHe 3HAYEHHS, BKa3aHoO
ocoOHuCTHH BHECOK 37100yBava, HasesleHa iH(poOpMalis po anpodarliio pe3ysbTaTis
poboTH 1 myOmiKarii.

Y IepiioMy posfili posIsuaeThes hopMyTIOBaHHS eKCILTyaTaliiHol Oe31eKu
SIICPHUX  CHEProOJIOKIB  Ta  BINIMBY —MAaKCHMAIbHOI  IPOEKTHOL aBapii Ha
BHYTPIIIHBOKOPIYCHI NPUCTPOi peaktopa. 3m06yBay 3BepTac yBary Ha BaKJIHBICTb
MiHIMI3alil MOXIIMBUX aBapifHuMX cuTyauif me Ha erami [IPOEKTYBaHHS
eHepro0Iokis. BukoHaHo aHanis Temmodisuunmx MPOLIECIB MPU BAKKHUX aBapisgx B
peakTopax. BKasaHO Ha HEOCTATHBO BMBYEHI TerUIO(GizHyHi nporecu Ta norpedy y
[IOAaNbIIOMY BJOCKOHAJIIEHHI Ta PO3BHUTKY IX OLIHKH, OCKUIBKH OCOBIHBOCTI
nepebiry i IMHaMiKa TAKKX MPOLECIB € CYTTEBO 3MiHHUM,

ChopmynboBani  mpobnemMu  06ONIOHKOBHX KOHCTPYKUIIA B  pPEaKTOPHUX
YCTaHOBKaX, OCKUIBKM IXHI JKOPCTKICTH Ta MIlIHICTh BasKIIHBI JUISL 3a0e3IeYeHHs
Oesnexu sepHUX eHeproGiIoKiB. 3okpema, BKa3y€TbCs Ha BaXJIMBICTh aHali3y
AWHAMIYHOI TMOBEIIHKK OGOJOHOK Mif 9ac MOMKIHBUX aBapii, TakWx sK Iepernajy
THCKY IIpM MaKCHMaJlbHIi NpoekTHil aBapii. BkaszaHo ma 3pocradHs KijpkocTi
HAayKOBUX ITyOJiKalild, NPUCBSYEHHX KOMMBAHHSAM OGOJIOHOK, IO CBLIUMTDH npo
aKTyalbHICTh 1€l NpobaeMaTHKH Ta OCTIHHUM HAayKOBUI 1HTEpec JO Hel.
3a3HAYAETHCS, MO PO3BUTOK TOYHMX TEOpilf OGOMOHOK Ta ix 3aCTOCYBaHHS B
IH)KEHEPHHX 33/1a9aX € BaKJIUBUM HAIIPSIMKOM JOCHiKEHb y Wi ramysi. BusnayeHo
METy Ta IIOCTAaBJIEHO 3aa4i JOCIIIKEHHSI.

JApyruit posin NpUCBSYEHO aHAMi3y AMHAMIYHOT MOBENIHKH TOHKOCTIHHEX
O0OIOHOK. Y pO3Jini pO3MIANAIOTECS pisHI acreKTH JIMHAMIYHOL HOBEIHKH
ODOJIOHOK, 30KpeMa, BIUIMB KiNBKOCTI NUISHOK HA TOYHICTH PO3B'SI3KY, BILIUB
MOYaTKOBMX HANpPYKeHb HA MOJIANIbHUI aHali3 KOHCTPYKIIH, ITOBe/iHKa 0G0NOHOK y
PI3HHX YMOBAaX HaBaHTAKEHHS Ta iHIII. PO3rsAnacThes BIUIUB KLIBKOCTI IOUISTHOK Ha

TOYHICTh PO3B'SI3KYy. JIOCHIMKEHO BILIUB BUKOPUCTAHHsI IIOJiHOMIB JAPYyroro ta
3



TPETHOTrO CTYIEHIB HA TOYHICTH PO3B's13Ky. [10Ka3aH0 BIUTHB TOYATKOBUX HalpyXeHb
Ha  MONAIBHMM  aHANI3 KOHCTPYKLIH. BHKOPHCTAHO MeTON eKBiBATEHTHHX
HaBaHTQKCHL ISl BpaXyBaHHS BIUIMBY MOYAaTKOBHX HAalpyKeHb B OOOJIOHIL.
HocriKeHo BIIUB KyTa Haxuay 6iuHoT TIOBEPXHI Ha 301KHICTh pO3B'S3KY.

Y TpeThOMy pO3iNi pO3INSAAAETHCS KOMILIEKCHHH aHaiis HecTalioHapHUX
TIIPOJMHAMIYHMX [IPOLECIB B SAEpPHUX peakropax. Bucsitieno mpoGnemu, ski
BAHMKAIOTE  [IPH  3aCTOCYBaHHI  TPaJIMIIHHUX METONIB MOJCNIOBAHHA, Ta
3apOIOHOBAHO MIAXIA IO OIHKH YAAPHHUX HABAHTAKEHB 3a JOTOMOIOIO METO/IiB
004HCMOBANEHOI rifpoguaamika. YV poGori PO3ITBINAIOTECS 1Ba THUIK TPolJIeM, sKi
BUHMKAIOTR TPH  MOJEIOBAHHI HECTALIOHAPHUX TiIPOAMHAMIYHMX IPOLECIB B
peaxropax. [lepiuuii Tun npoGliieM MOB'I3aHMI i3 MATEMATHYHUM ONHCOM pi3ugHuX
MPOLECIB, MOB'SI3aHUX 3 IHTEHCHBHICTIO TypOyJIeHTHOTO TNOTOKY. Jpyruit Tum
po0iieM TOB'sI3aHMU# 3 HEOOXITHICTIO OLIHKK TIIPOIMHAMIYHUX TIPOLECIB PH TAKKX
NOAISAX, AK TIApoBHH  BUOYX, [IBMAKA posrepmeTnsauis, rigpoygap, Ta
HEPIBHOMIPHICTh MUTTEBUX JIOKATBHUX ITOMIB OCHOBHUX BEIHIHH. TaKok B po3mimi
BUKOHaHa OLIHKAa JOCTOBIPHOCTI pE3yJbTATIB MOJETIOBAHHS 3 BUKOPUCTAHHSIM
CKCNICPUMEHTANPHUX TAHUX T PE3yJbTaTiB, OTPUMAHKX Ha IHIIUX BiJOMHUX MOIEISX.

Y derBepTOMY pO3.iNi HaBemeHi pesynbTaTH JOCIIJKeHHST JUHAMIYHUX

XapaKTePUCTUK Ta HaIpyKeHo-1e(OopMOBaHOTO CTaHy 000JIOHKH
BHY TPIIIHBOKOPITY CHOT 1ITaXTH peakropa BBEP-1000 npu makcumanpHii npoextHiii
aBapii, a caMe  BH3HAYEHHS  BJACHUX  Y4CTOT KOJIUBaHb  00OJIOHKHU

BHY TPIIIHBOKOPITYCHOI  maxTu. Byim BUKOPHCTaHl po3pobieHi MeToau Ta
nporpaMHUKA Kojx B cuctemi MATLAB. IlpoBenena ouinka JIOCTOBIPHOCTI
pO3paxyHKOBOI CXeMH 3a JONOMOIOI0 MAaTeMAaTHYHO! MOIEli. i BU3HAYeHHs
HaIpyKeHO-1e(OPMOBAHOTO CTaHy OOOJIOHKH BHY TPIIIHLOKOPITYCHOT IaxTu Oyiu
BU3HAYCHI IPAHMYHI YMOBU Yy BHINISAI JKOPCTKOTO 3allleMIICHHS Ta LIAPHIPHOTO
omvpanHs. Jisl po3paxyHKy HampyxkeHb Oyim BUKOPHUCTAaHI [IPOCTOPOBO-YaCOBI
3MIHH THCKY TIiJT 4aC MAKCUMATBHOT IPOEKTHOT aBapii. Pesynprary pospaxynkis G6ymnu
BUKOPHCTAH] [T OLIHKU GEe3IeKH peakTopa. 3okpema, Oyl BU3HAUEHI MaKCUMAIIbHI
nepeMilleHHs: 060I0HKH BHY TPilIHLOKOPITY CHOT IAXTH T4 ii pajlliasibHi nepemiieHHs
Ha TIOBEPXHI IIAXTH MpPU Aii MaKCUMAIbHOI IPOCKTHOI aBapii. byno mokazaHo, 1o
TIApOyap HpH MaKCHMAbHIH MPOeKTHii aBapii He MOe TPHU3BECTH 10 CHUIBLHOIO
30JMDKEHHS  BHYTpILIHBLOKOPIYCHOI  [IAXTH  JI0 KOPIyCY  peakTropa, TOMYy
OXOJIO/KCHHS aKTHBHOI 30HM MOXe BifOyBaTHCh €3 MepeKpuTTs 3a30py KOPITyCOM
waxTH. CHOpMyIIbOBAHO BUCHOBKH 3a Pe3yIIbTATAMHU pobotwu.

Huceprauiiina po6ota opopmirena BianosiaHo 10 BiMOr Hakazy MOH VYkpainn
Bi 12 ciums 2017 p. Ne 40 «ITpo 3aTBEP/DKEHHS BUMOI 10 O(DOPMIICHHS JTHCEPTALLiT.



Onpunronnenus pesyapraris AucepTauinnoi podorw.

Haykosi pesynbratu numceprauii Bucsitieni y 18 HaykoBux my6mikarisx
3n00yBaya, cepen sikux: 2 cTaTri y HayKOBMX BUJIAHHSX, BKIIOUCHHX Ha aTy
OImyOIIKyBaHHS [0 MepesiKy HayKOBHX (axoBux BHIaHL YKpaiHu; 2 cTarTi y
NePIOMYHIX HAYKOBUX BHIAHHSX, IPOIHEKCOBAHUX y Gazax nanux Web of Science
Core Collection ta Scopus. Pesynbratu nuceprauii anpoGosani ma 14 HayKOBHUX
(axoBux KoH(epeHIIisX.

Ile migTBEpIIKYE MOCTATHHO BHCOKHI pIBEHb HAYKOBHX ITyOIiKariif 3100yBaya,

B HUX NOTPUMaHMU NPUHLHI aKaJeMidHo] N00pOYECHOCT, 3100yBay BUKOHAB Ha
JIOCTaTHLOMY PIBHI CBOIO POGOTY y CHiBABTOPCTB.

Takum umHOM, HayKOBi pesynbrartd, ommcani B AWCepTauliiHiii  pobori,
TMOBHICTIO BUCBIT/ICH] y HAYKOBUX ITyGIIiKaITisx 3100yBaua.

Henonikn Ta sayBaskenns g0 AUcepTaniiHoi po6oTH.

B nucepranii o6Mexena BuGopom nuime oxHOrO Ty peakropa (BBEP-1000)
Ta OHOro THUIly MaKCHUMaJbHOI aBapiiHOI CHUTyalli, IO MOYKe YCKJIaHUTH
Yy3arajlbHeHHS! Pe3YIbTATIB Ha iHIII THIIK peakTopis a6o aBapiliHi cuenapii.

Bukopucrani B poGori CJIOBOCIIONYYEHHST «OLIHKA TPILIMHUY», «OLIHKa
PYHHYBaHHS» He BiZOOPaXaroTh CyTHICHOI HATOBHEHOCT] Mx ouiHok. Hanpuxian,
OLIHKA TPIIIMHK MOYKE 03HAYATH BH3HAYCHHS ii PO3MIpy, THITy, IPHYNUHU yTBOPEHHS
Tomwo. Jlume 3 Texcry mucepramii mMoxHa 3/10rajiaTuCh, IO HIETHCSA PO «OLIHKY
HeOEe3MeYHOCT] TpitmHm» i mpo «OLIHKY MOXIIHBOCTI pyHHYBAHHS.

BkasaHi 3ayBaKeHHs He 3HIDKYIOTH MO3HTHBHOY OLIHKH POOOTH, I MOXKYTb
POSIIANATUCH K PEKOMEHALT TSl [0 abIIol pOGOTH.

BBaxaro, 1o BHCIOBNEH] 3ayBaXeHHs He € BH3HAYATBHIMI | HEe 3MEHIIYIOTh
3arajlbHy HayKOBY HOBU3HY Ta [IPAKTHYHY 3HAYMMICTh Pe3yJIbTATIB T4 He BIUTHBAIOTE
Ha MO3UTUBHY OLIHKY JIUCEpPTALiiHOT po6oTH.

BucHoBok npo AucepTaniiny po6ory.

Beaxaro, mo naucepraniiina poGora 3100yBaya CTyIeHs JOKTOpa dinocodii
Imenka Ounexcis  AHTOHOBHuYa Ha TeMy  «Hanpyxeno-nedopmoBanuit  cran
TOHKOCTIHHHX 060JIOHOK peakTopa BBEP-1000 IPY MakCUMaJbHIA MPOEeKTHIM aBapil
BUKOHAHA Ha BHCOKOMY HAyKOBOMY piBHI, He mopymrye NPHUHILHKIIB aKaJeMiqyHOT
N0OPOYECHOCTI Ta € 3aKiHYEeHHM HaYKOBUM NOCTIIKEHHSM, CyKYIHICTh T€OPETHIHUX
Ta IHPaKTHYHMX pe3ylbTaTiB SKOrO PO3B'SI3ye HAYKOBE 3aBNAHHS, IO Mae iCTOTHE
SHaY€HHsA [IJIs1 ralysl 3HaHb MexaHidyHa imKenepis. Jlucepraniiina poGora 3a
aKTyaJIbHICTIO, MPAKTHYHOK I[IHHICTIO Ta HayKOBOIO HOBU3HOIO MTOBHICTIO BiAIIOBIga€e
BUMOTaM YMHHOTO 3aKOHOJABCTBA YKpaiHH, 10 mepenbaveHi B 11.6-9 «Ilopsiaxy
HPUCYIUKEHHA  CTyleHs NoKTopa ¢inocodii Ta ckacysamus PIIEHHS] pa3oBol



CreLianizoBaHol BueHOI pamu 3aK1any BMIIOI OCBITH, HAYKOBOI YCTaHOBH IIpO
TIPHUCYJUKCHHS CTyNeHs JokTopa dinocodii», satepmxenoro ITocTanoBoo Kabinery
MinicTpiB Vkpainu Big 12 ciugs 2022 p. Ne 44,

3nobysau Imenko Onekciii AHTOHOBHY 3aCJIyTOBY€ Ha NPHUCYJKEHHS CTYIIeHs
JOKTOpa (izocodil B ramysi 3uans 13 - Mexaniyna IHKeHepis 3a crerianbHicTio 131
— Ilpuknanna mexanika.

Peuensenr:
Ipodecop xadenpu
TETLIOBOT Ta alIbTEPHATHBHOT EHEePreTHKH
HauionansHoro texmiysoro
yHIBepcuteTy Ykpainu
«KuniBcbKoro nonmirexuiuroro
iHcTUTYTY iMeni Iropst Cikopebkoro,

| IOKTOP TeXHIYHUX HayK, Iipodecop Artaroittit BOBCYHOBCHKII
- Mignuc rp.
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