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Ha fuceprauiiny pobory Kanpana C.M.

«Pecypc esieMeHTIB BHYTPIilIHLOKOPIYCHUX NpHCTPoiB peakTopa BBEP-1000 3
YPaxyBaHHAM 3a/IHIUKOBHX 3BapPIOBAJIbLHHX HANIPYKEHb)

Ha 3/100yTTs HAyKOBOIO CTyIeHs foKTopa (imocodii
B raytysi 3Hanb 13 — MexaHiuHa iHKeHepis
3a crienianbHicTio 132 — Marepiano3HaBcTBO

AKTya/IbHICTh TEMH JHCepTAallil.

Ha Tenepimmiit yac B Ykpaini 6insmiicts enepro6inokis AEC tuny BBEP-1000
NPaLIOIOTh Y MOHAA-NIPOEKTHOMY PEXHUMI 3a TePMIHOM eKCIUTyaTalil i BUMararoTh
PO3paxyHKOBOTO OOIDYHTYyBaHHs MPOJOBKEHHS TePMiHY 1X Oe3MedHOl eKCIuTyaTallil.
3rifHo 3 BMMOraMH HOPMATHBHUX [OKYMEHTIB BCi 3BapHi 3’€JHAHHS e/eMEHTIB
obsmanHanns AEC 3 aycTeHiTHOI cranmi Miclisi eNeKTpOLLIAKOBOTO 3BAPIOBaHHS, B
TOMY YMCIIi €IEMEHTH BHYTDILIHBO KOPIyCHUX MPHCTPOIB — BMIOPOJAKA 1 IIAXTa
BHYTPIIIHBOKOPITYCHA, MiIal0ThCs TEPMOOBpOOILI 3a pexkMMOM aycTeHisallii, mporec
kol mepenbavae HarpiB mo 1100°C, KOpOTKOYAacHYy BMTPUMKY 1 IUBHJIKE
OXOJIOJPKEHHSI Ha MOBITpi. Ane B IpoLeci OXOJO/PKEHHS B €JIEMEHTaxX BHYTPILIHBO
KOPIYCHUX MPHCTPOIB MOJKYTh BMHHUKATH 3HAYHI TeMIEpaTypHi TpalieHTH, SKi
MPU3BOJAATE [0 YTBOPEHHS BHCOKHMX 3alIMIIKOBUX HalpyKeHb. Briup 1ux
3IHMIIKOBUX HAaNpPyK€Hb Ha MPOTHO3YBaHHS pECypcy BHMIOPOIAKH 1 ILIAXTH
BHYTPilIHBOKOPITYCHOI 3 TOYKH 30pY MOYJIMBOCTI PO3BHTKY IiJ{ Yac eKCIIyaTallil
HeTIpUIycTUMKX Jeopmaliiii mporpecyrouoi GOpMO3MiHH, a came, 3aKpUTTA 3a30piB
MK BUTOpOAKOK 1 iHmMMHM eneMeHTamu peaktopy BBEP-1000, a Takox
3abe3neyeHHsl Onopy KPHXKOMY PYHHYBaHHIO €IEMEHTIB BHYTPILIHBO KOPIYCHHX
MPUCTPOIB B yMOBaxX IHTEHCHUBHOIO pafialliiHOrO ONPOMIHEHHS 3 ypaxyBaHHsM
MpOLECIB pajliallifHOro posmyxaHHs i MOB3y4OCTi Marepiany € BKpail akTyajbHOIO
po0JIEMOI0 aTOMHOI €HEPreTHKH Y KpaiHu.

Meroro pucepramiiinoi po6otu Kanmmama C.M. e pospobka meromonorii
PO3paXyHKOBOIO MPOTHO3YBaHHS PpECypCy €NeMEeHTIB BHYTPILIHBOKOPMYCHHX
NPUCTPOIB eHepretudHoro peaktopy BBEP-1000 B mpormeci m0BrocTpokoBoi
eKCIUTyarallil 3 ypaxyBaHHSM BIUIMBY 3aJIMIIKOBHUX 3BaplOBAbHUX HANpYyKeHb, SIKi
MOXYTb  YTBOPIOBATUCSI ~ IIPM  BHUIOTOBJEHHI  BHIOPOJKH I IaxTH
BHYTPilIHBOKOPITYCHOI 3@ JOIIOMOIOFO TEXHOJIOTI] 3BapIOBaHHS.

Ouinka oOGrpyHTOBaHOCTI HAYKOBHMX pe3yJbTaTiB  AMcepTamii, ix
AOCTOBIPHOCTI T2 HOBU3HHU.

HaykoBa HOBHM3Ha pe3ynbTaTiB IMCEPTALIHHOIO HOC/IUKEHHsS IONSrae B
HACTYIHOMY:

I. 3mobyBauem 3ampormoHOBaHa METOAWKA 3aBIaHHs BXIJHMX JaHUX 3a
posnozinoM (IIrOeHCY pamiallifHOro ONMpOMiHEHHs | 00 €MHHX TENJIOBH/INEHD Y
BT/l allpOKCUMALifHUX (DYHKILiH, 1110 JO3BOJISE CyTTEBO 3HU3UTH TPYAOMICTKICTE
MIATOTOBKM TaKWX JAHMX JUIsi MOJEJIOBAHHS PaialliifHOro PO3MyXaHHsS MaTepiaiy



IEMEHTIB BHY TPiLIHBOKOPITYCHHUX MPHUCTPOIB MiJ Yac JOBrOCTPOKOBOT eKcruryarauii.

2. BusHadeHo, 110 micns3BaproBanbHa TepMiuHa 00po6Ka BHIOpOJIKH 1 LIaxTH
BHYTPIIIHBOKOPITYCHOI peakTopa BBEP-1000 3a pexuMoM aycreHizauii (T=1100°C)
A03BOJISE ICTOTHO PeNaKCyBaTH 3aIMIIKOBI 3BAPIOBABHI Halpy»KEHHs, OJIHAK BUCOKA
IIBUAKICTh OXOJIOIKEHHS MPH IHTEHCUBHOMY TennooOMiHI Ha TIOBITPI Ta 3HauHa
F@OMETPHUYHA HEOAHOPIAHICTh BHUIOPOAKH MPH3BOASTH JI0 YTBOPEHHSI BHCOKHX
3QJIMILIKOBUX HAIpPYKeHb Y BHIGPOILLI.

3. JloBemgHo, 10 BpaxyBaHHS 3aJUIIKOBHX 3BaplOBaJIbHUX HAMpPYKEHb
AOSBOJIAE  3HAYHO 3HU3MTH KOHCEPBATUBHICTH IpPH OLIHIi omopy KPUXKOMY
PYWHYBAaHHIO  BHIOPOAKH  JUIS TIOBEPXHEBUX  HAMIBENINTUYHUX  TPILIUH,
PO3TAIIOBAaHWX Ha 30BHILIHIA TOBEPXHI BUrOPOAKH, € B MPOLIEC BUI'OTOBJIEHHS!
YTBOPIOIOTBCS 3aJIMIUIKOBI HAIIPYKEHHS CTUCKAHHS.

4. Bu3Ha4YeHO BIUIMB 3aIMUIKOBMX 3BAPIOBAIEHHX Halpy/KeHb Ha KiHETUKY
3a30piB MK  TEIUIOBHALISIOUHMH 30ipKaMH,  BHIOPOAKOI 1  IIaxTolo
BHYTPILUIHBOKOPITYCHOK), 1110 BIUIMBA€ Ha KOHCEPBaTHBHICTh OLIHKH pecypcy
BHYTPIIIHBOKOPITYCHUX MpucTpois BBEP-1000. [Ipy MaKCHMaIbHUX HAKOMHYEHHX
A03aX KOHTAKT MiX BUTOPOAKOIO i IIAXTOO BHYTPIILIHBOKOPITYCHOIO MOJKITMBHIA, a
BpaxyBaHHs 3a/IMIIKOBUX 3BAPIOBANIHUX HANPYKEHb MOKE BiACTPOYHTH MOMEHT
KOHTAKTY NpHONH3HO Ha 2 pokd. Takox BU3HAYEHO, IO 3a30p MIXK BUI'OPOJKOIO |
TEITOBUILISIIOUMMH 36ipkamMu 32 60 pokis eKCITyaTalii NpH Pi3HUX MOKIHBUX
PIBHIX HAKONUYEHOT 103K He Oyzae BuveprnaHuii.

Otxe, B nuceprauiitniit poboTi mocraBieHe HAayKOBe 3aBAAHHA BHKOHAHO
TMOBHICTIO, 3/100yBay [OBHOIO MipOIO OBOJIOJIB METOIOIOMIEI0 HaYKOBOI JlisJIHOCTI.

Ouinka 3micry amceprauii, i 3aBepPIICHICTh Ta AOTPUMAHHS NPHHUHNIE
aKazieMi4Hol 1o6poyecHocCTI.

3a cBoiM 3MicToM auceprariitna poGota 3n00yBavya Kanpana C.M. nosuicTio
BIJITIOBI1a€ Crangapry BHILOT OCBiTH 31 cremianbHoCTI 132 — MarepiaiosnascTBo Ta
HanpsAMKaM JI0CIIPKEHb BiJIIOBIIHO 10 OCBITHROT nporpaMu Matepiano3HaBcTRoO.

Huceprauiiina poGota € 3aBepieHoO 'OPUTIHATBHOIO HAYKOBOIO IpALelo |
0e3yMOBHO CBiYUTH MPO HASBHICTH OCOBHUCTOrO BHECKY 3100yBada y HayKoBHii
HalpsAM JOCHi/KeHHS aKTyaJbHUX HOBITHIX npobjieM MeXaHiKu CyUiTbHOro
CepeNloBHILIA i MeXaHikK (Teopii) HampyxeHsb i Aedopmaniii npu 3BaproBaHH] |
nic/A3BaprIoBalbHIN 06po6Ii.

PosrsnyBmu 3Bit nogmiGuocti 3a pe3yabTaTaMUd MEPeBIpKH IHCepTaliiHo}
pobOTH Ha TeKCTOBI chiBmamiHHS, MOYKHA 3pOOUTH BMCHOBOK, IO AMCepTaLiiiHa
podora Kannana Crenana Muxaiinosuua e PE3yNbTaTOM CaMOCTIMHUX [OCTIIDKEHD
37100yBaya i He MiCTHTH eJileMeHTIR danbendikarii, komminsuii, pabpukauii, nJariaty
Ta 3anosuveHb. Bukopucrani inei, pesynbratw i TekcTH iHmIMX aBTOPIB MaloTh
HaJIe)KHI TIOCUJTaHHS Ha BiJITOBIIHE JDKEpeo.

Moga Ta cTuibL BHK/IAAEHHs pe3yIbTaTiB

Huceprauiiina po6ora nanmcana YKpalHCBKOIO MOBOIO. Bei iH(opMmaniiini
MaTepiand i pe3ynbTaTH AOCHiKeHb BUKIANEH] B IOMYHii TIOCIIIOBHOCTI, (hopma
BUXJANICHHA  JOCTyNHA JUIL CIEHiakicTiB 3a JIaHOK TEMaTHKOI, BUKOpHCTaHa
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TepMIHOJIOTiS BIAMOBiJa€ 3arajJbHONPHUHUHATIH B Tally3l MeXaHIKH CYLUIBHOIO
CepelloBUILA 1 TeOpii 3BaplOBaJIbHUX HAIPYKeHb 1 Aepopmaliii.

Y nepuomMy poszini po6oTa MICTUTH pe3ynbTaTh MPOBENEHOr0 aHAJIITHYHOIO
oryiAy ~ CTaHy  npoOieMd — MaTeMaTHYHOrO  MOJEIIOBAaHHS  HaIpy»KeHOo-
neOpMOBaHOTO CTaHy KOHCTPYKIIIMHUX eneMeHTiB o0nanHanus AEC i3 aycTeHITHOI
crani tuny 08X18HIOT mixg vac TpuBajoi ekcryaralii 3 ypaxyBaHHSIM MpPOLECIB
panialiiHOrO pO3MyXaHHS 1 pafialiiHol IMOB3y4OCTI, BM3HAYEHHs 3aJMILIKOBMX
3BAPHUX  (TE€XHOJIOTIYHHUX)  HampyXkeHb B 30HI  3BapHUX 3 €JIHaHb
BHYTPILIIHBOKOPIYCHUX MpUCTpoiB peaktopa BBEP-1000, penakcauii 3anuuixoBux
HanpyXeHb NpU TepMOooOpoOIi, a TaKoX OMVILy PO3PaXyHKOBUX AITOPUTMIB [0
OLIHLII ONOpY KPHUXKOMY DPYHHYBAaHHIO 1 ICHYIOUMX DPE€3ylbTaTiB 3 OLIHKH OIOpY
KpPUXKOMY pyHHyBaHHIO y Buropoaui maxtu peakropa BBEP-1000. Haseaeno
OOTPYHTYBaHHSl aKTYalbHOCTI YTOUYHEHOTO BH3HAYEHHS 3A/IMIIKOBHX HAMpPyKEeHb B
30Hi 3BapHUX 3’ €JIHaHb BHYTPILIHLOKOPITYCHUX MPUCTPOIB peakTopa BBEP-1000.

Y ngpyroMy po3niii BHKJIaAeHa METOAMKa OI[IHKK pecypcy Oe3nedyHol
eKCIUIyaTallli eJIeMeHTIB BHYTPIIIHbOKOPITYCHUX NpHUcTpoiB peakTopa BBEP-1000 na
OCHOBI BH3HAQUEHHS iX HampyKeHO-Ae(OpMOBAHOrO CTaHy Mij Yac BUIOTOBJEHHS Ta
MOJANBIIOl eKCITyaTalii 1 po3paxyHKOBOI OLIHKH I1X KPUXKOI MILHOCTI, Ta
3aIpONIOHOBAHO HOBI MIAXOAM [Uli OLIHKHA PEecypcy BHYTPIIIHBOKOPITYCHHX
npuctpois BBEP-1000.

Y TperbOMy poO3midai HpeAcTaBieHi pe3yabTatd  gochimkeHHs HJIC
BHYTpilIHbOKOpIyCHUX mpucTpoiB BBEP-1000 B mpoleci BHIOTOBJEHHS Ta
MOJaNbLIOl  eKCIIyaTamii. 3a pe3ynpTaTaMM MaTeMaTHYHOrO  MOJENIOBaHHS
3aJIMLLIKOBUX TEXHOJIOTIYHMX HanpyxeHb orpuMani rnosist HJC micis 3BaproBaHHs Ta
nociigyro4doi TepMooOpoOku. BusHayeHo, IO TiJ Yac MiCIsA3BaprOBaibHOL
TepMoOOpoOKKu 3a pexumom aycreHizauii (1100°C) 3BaproBanbHI 3aJMILKOBI
HaIpy >KeHHsl PeNlaKCyIoTh, ajie 3a PaxyHOK BHCOKOI HEOJHOPIIHOCTI TeMIIEPATYPH [0
TOBLUMHI BUTOPOJIKH i/l YaC OXOJIO/PKEHHS Ha MOBITPI YTBOPIOIOTHCS JOCUTH BUCOKI
3aJIMILIKOBI HANPYKEHHS.

Y 4erBepToMy pO3AUTL MpEACTaBIE€HI pe3ylbTaTH [JOCHIKEHHS BIJIUBY
3IMIIKOBUX HarpyxeHb Ha GopmyBanHsa HIIC Buropoaku mij yac JOBMOCTPOKOBOI
excruryaranii eHeprodisoky BBEP-1000 no 60 pokiB 3 pi3HUM piBHEM HAKOMUYEHOI
MOLIKOAKYIOUOI 03U i Ha pecypc eeMeHTIB BHYTPiLIHbOKOPITYCHUX MPUCTPOIB.

IlpencraBneni B KiHII poOOTH 3aranbHi BHCHOBKHM IOBHICTIO BiATOBIZAlOThH
HaWOIIBII BaroMUM pe3yjbTaTaM, sKi OTpUMaHi NMpH BHKOHAHHI JIOCHI/KEHb, &
TaKOX Y3rOKYIOThCS 3 (DOPMYJIFOBaHHSM HayKOBOI HOBU3HM 1 MPAKTHUYHOI LIIHHOCTI
aucepTaliiHoi poOoTH.

Juceprauiiina po6ora odopmiteHa BiamoBiaHo A0 BuMor Hakazy MOH Ykpainu
Bix 12 ciunst 2017 p. Ne 40 «I1po 3aTBepmKeHHst BAMOT 0 O(OPMIIEHHS UCEPTALIii».

OnpuiogHeHHs pe3yabTaTiB AMcepTaniiinol po6oTH

HaykoBi pe3synbratd gucepraiii BucBiTIeHI y 15 HaykoBMX myOJikalisx
3n00yBaya, cepel SKHMX: 7 CTaTTi y HayKOBHX BHIAHHSX, BKJIIOUEHMX Ha Jary
onmyONiKyBaHHSI [0 Tepeliky HayKoBHX (haxOBMX BHIaHb YKpaiHH; 3 CTarTi Yy
NepioAMYHMX HAyKOBUX BUJIAHHAX, MTPOiHAEKCOBaHUX y Oa3ax manux Web of Science
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Core Collection Ta/a6o Scopus.

Takox pesynpraTH aucepraimii Oynu ampoboBaHi Ha & HayKOBHMX (DaxoBHX
KOH(DepeHLisX.

B cnucky myoOmikaiiiii 3mo0yBaya Ha TeMy JAMCepTallii € IOCUJIaHHS Ha BCI
3a3Ha4yeHl BMIe mpaui. B Tekcri auceprauii poOMIMCH BIANOBIAHI TMOCUIAHHA. Y
Oinpwocti myOGiikauii 0coOMCTHM BHECKOM aBTOpa 3a3HA4YeHl IMPOBE/EHHS
YUCEIbHUX PO3pPaxyHKiB Ta aHalli3 pe3ysbTaTiB. TakuM YMHOM, HAYKOBI pe3yJbTaTH
onucaHi B AMCepTalliiHii poOOTI MOBHICTIO BUCBITIEHI Yy HAyKOBHUX NyOJiKauisx
3100yBayva.

Hepouiku Ta 3ayBakeHHs1 10 AucepTalifinol po6oTH.

IIpyu o3HaAliOMIIEHHI 3 TEKCTOM [OUCEpTaLlifHOI pPOOOTH BUHMKIM HACTYIHI
3ayBaKEHHS:

1. B poGori BUKOpHCTaHI METOJMKH BU3HAYEHHS KOE(ILi€HTIB IHTEHCHBHOCTI
nanpyxens (KIH) mo I[THAET, P/l EO 1.1.2...-2012 Ta VERLIFE. Biamiuene, 1o
oTpuMaHi po3paxyHkoBi 3HadeHHs KIH pi3HsATBCS, ane He NpUBEAEH! IX YHUCIIOBI
3HAY€HHs, HApHKJIaa, MakcuMansHux 3HaveHb KIH Bijg oAMHUYHOrO HaBaHTaKEHHS
11l BUOpaHMX MOCTYJBOBAHUX TPILIMH.

2. Slxum YuHOM OTpuMaHi Ha puc. 59 Ta puc. 65 PO3MOAUIH XapaKTEPUCTHUK
TPIIIMHOCTIMKOCTI Ta MEXKi TeKy4OCTi?

3. Yomy B Tabauui 10 reoMeTpuuHi mapamMeTpud a Ta ¢ BIAPI3HAIOTHCH s
ouinku KIH 3 ypaxyBaHHsAM 3aMIIKOBHX 3BaproBalbHUX HanpykeHb (33H) ta 6e3 ix
BpaxyBaHHS?

4. Slkum uymHoM 33H mpu HOpManbHHUX yMOBaxX eKCIUlyaTauili 3MEeHLUYIOTh
po3paxyHkoBe 3HaueHHs KIH, a npu aBapiliHUX cuUTyalisx 301bIIyIOTE?

5. IMo TekcTy mmceprarii MPUCYTHI A€sKi peJaKTOPChKi MOMHUIIKM I HETOYHOCT
TepPMIHOJIOT11, HalIPUKIA:

- B po3nini «[lo3HaueHHs» 3aMiCTh TUMYAacOBHM omip abo rpaHuus (meixa)
MIIIHOCTI Gy TI03HAY€EHO sIK rpaHuLsi BuTpuBanocti, Mlla;

- B1.1.1. peakTop He Ha KILIBUJIKHX», & Ha «TEIIJIOBUX» HEUTPOHAX;

- B 1m.2.6. 3asBineHo, wo «IIpu OXoNo[KeHHI Ha MOBITPI KoedilieHT
TeroBinadi 3 nosepxoHb eneMentiB BKIT mpu koHBekmiiHOMY TermiooOMiHI 3
HABKOJIMIIHIM CepeNOBUINEM BH3HAYABCS 13 3aJeKHOCTI, W0 Oyna BHU3HAYeHa
eKCIEpUMEHTAIbHO» (piBHAHHS (26)), ajle BIJCYTHE MOCHIAHHSA Ha [UKEPENo
iH(opmaii;

- B BUCHOBKaX JI0 PO3/isly 3 3asiBIeHO, 110 MiJ 4ac CTPIMKOIO OXOJIOUKEHHS Ha
OBITPI y BUIOPOJLI YTBOPKIOTHCS JTOCHTH BUCOKI 3aJIMIIKOBI HANpYKEHHs, ane He
BKa3aHH# piBeHb LIUX HaNPYyKEHb;

- B m.4.1. Bu3HayeHO, mO «B Tepepizax Ne2-4 ochOBI HaNpYXKEHHA y pa3i
BpaxyBaHHs 33H icTOTHO BWIIi y BHYTpIIIHBOMY 00’€Mi BHIOPOAKH, KOJHM SIK Ha
BHYTPIIIHIA Ta 30BHIMIHIX MOBEPXHSX CTAlOTh TPOXM HMXKYUMHK [OPIBHAHO 3
po3paxyHkoBuM BumankoMm, ne 33H He BpaxoByBanucs», alle HE YTOYHSAETBCH
HACKIJIbKY HalpyKeHHS CTalld HUKYUMHU;
no Tabmuip 8 i 9 JONINEHO MPUBECTH CXeMy 3 BKa3iBKOIO [O3HAYEHHs MapaMeTpiB
K
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- B po3aii 4 feski ckopouerns «33H» nomuikoBo 3anucani sk «3THy.
IIpuBezeni 3ayBakeHHs He € NPUHLMIOBMMM | HE BIUTMBAIOTH Ha 3arallbHy

KOHLIETILIIIO i pe3yJIbTaTi AucepTaliiiHoi po6oTHy.

BucHoBok npo auceprauiiiny poGory

BBaxaro, mo puceprauiiina po6orta 31006yBaua cTymeHs noKTopa (isocodii
Kanpana Cremana  MuxaiinoBnua  Ha  Temy  «Pecype e/IEMEHTIB
BHYTPILIHBOKOPITYCHUX ~ IPUCTPoiB  peakTopa BBEP-1000 3 ypaxyBaHHSIM
3a/IMIIKOBHUX 3BaplOBAlbHUX HANpPYXKEHb» BUKOHAHA HA BUCOKOMY HAyKOBOMY DiBHI,
He TOopylUIye NPHHIMINB aKafeMidHol TOOGPOYECHOCTI Ta € 3aKiHYeHHM HayKOBHM
JOCIIJUKEHHSM, CYKYIHICTH TEOPETMYHHX Ta IPAKTUYHHX pe3yJbTaTiB  SIKOTO
pO3B's3y€ HayKOBe 3aBIaHHs, IO MA€ iCTOTHE 3HAYEHHS I/ ATOMHOI €HEepreTUuKu
Ykpainu. Jlucepraniiina poGoTa 3a aKTyalbHICTIO, MPaKTHYHOK IIHHICTIO Ta
HayKOBOXO HOBHM3HOIO IIOBHICTIO BIJMOBIA€ BMMOraM YHHHOTO 3aKOHOJABCTBA
Ykpainu, wo nepenbaueni B m.6 — 9 «Ilopsiaky mpuCYymKeHHS CTYIEHSI JOKTOpd
(inocodii Ta ckacyBaHHs pillleHHS Pa30BOi CrELiali30BaHOI BYEHOT paau 3akiany
BHILOI OCBITH, HAYKOBOI YCTAHOBH IIPO NPUCYIKEHHs CTyIeHs JOKTOpa ¢hinocodiin,
saTBep/uKeHoro Ilocranosoro Kabinery Minictpis Vkpainu Big 12 ciuns 2022 p.
No 44,

3no6ysa4 Kanpana Crenan Muxaiinosuy 3aciyroBye Ha IIPUCYIKEHHS! CTYTIEHS
AokTopa (inocodii B ramysi 3HaHs 13 MexaHiuHa iHeHepis 3a crewiaibHicTio 132 —
Marepiano3HaBcTBO.
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