PEINEH3I
Ha aucepTaiiiny pobory Kopanpuyka Makcuma OnexcanipoBuya
«CTPYKTYPOYTBOPEHH: TA BJIACTUBOCTI 3BAPHHUX 3'CIHAHD
PI3HOTHUITHMX TTOJIETWJIEHIB I PO3POBKA TEXHOJIOI'TI PEMOHTY
[TOJIIETUWJIEHOBUX TPYBOITPOBO/IIBy, nmpeacTaBieHy Ha 3000yTTsS HAyKOBOTO
cryness gokropa dinocodii B ramysi 3HaHb 13 «MexaHigHa IHKEHEPIA» 32
cremnianbHicTIO 132 «Marepiaio3HaBCTBO»

AKTYyaJbHICTh TEMH AHCEPTANLII

[Ipx peMOHTI Ta PEKOHCTPYKIii iCHyI0UMX TpyOOIpOBOAIB, SIKI BUTOTOBJIEH] 3
kommosuTHoro nomietmwieny tumy I1E-63, icHye Hebe3neka pyiHyBaHHS 1X 3BapHHX
3’equanb 3 yacoM. Ockinpku Maibke 100% TpyO Ta 3’€aHyBajlBHUX JAETaJIEH, 1O B
aHWM 4Yac BHKOPHMCTOBYIOTBCH i OyAiBHMLTBA TPyOOIpPOBOAIB 3 IUIAaCTMAac,
BUTOTOBISIIOTECS 3 KoMmo3uTHuX nojietuneHiB [IE-80 1 IIE-100, akryaisHOIO €
npo0JieMa 3BaproBaHHs Pi3HOTHITHUX MapoK monieTuneHiB. HaBeneni Mapku TpyOHHX
[OJIiETHJIEHIB Ta BHMIOTOBJIEHI 3 HUX 3’€AHYBaJbHI JIeTajll MalTh PI3HI (PI3UKO-
MEXaHiYHi BJIACTHBOCTI, a4 TOMY IIOTpeOYyIOTh CHeliaJbHUX TEXHOJIOTTYHUX
mapaMmeTpiB IIpollecy iX 3BaproBaHHi. IcHyroua iHdopmalis Npo MOXIIUBOCTI
3BaploOBaHHsg TpyO Ta JdeTaneidl 3 TONIETHIEHOBHX KOMIIO3UTIB PpI3HHUX THIIIB,
HaJIMHICTh Ta JIOBrOBIYHICTh I1X 3BapHHUX 3 €QHAaHb CYTTEBO CylepewinBa Ta
obMexeHa.

Tomy nmcepramiiina pobora Kopampuyka M.O. mnpucBsidieHa BHUPIIICHHIO
AKTYyaJIbHOI HAYKOBO-TEXHIYHOI 3a7jadl — BCTAHOBJECHHIO 3aKOHOMIPHOCTEM
CTPYKTYPOYTBOPEHHS 3BapHUX 3'€HaHb pi3HOTHIIHUX IojietuieHiB [IE-63/11E-80 Tta
[TE-63/TIE-100 Ta po3pobii e(peKTHBHOI TEXHOJIOTli PEMOHTY MOJIETHICHOBUX
TPyOOIpPOBO/IIB.

OOrpyHTOBaHICTHL HAYKOBHX I0JI0K€Hb, BHCHOBKIB 1 peKOMeH/1aliu,
chopMyJIbOBAHHX Y JHCEPTALIT

C(bopMyJImBaHi B JMcCepTaliiiHiii poOOTI HAyKOBI ITOJIOXKECHHSI, BACHOBKH Ta
peKOMeHaIlii JOCTaTHHO MOBHO 06rpyHTOBaH1 3100yBa4YeM Ta BHKJIAJIEH] B JI0Ka30BI1H
dopmi. Bﬂoﬁyﬁaqem ONpalbOBAHO 1 OCMHCJIEHO 3HA4HYy KUIBKICTH JIITEpaTypHHUX
JDKepen SIK BITYM3HSHHUX, TaK 1 3apyODKHUX BUeHHX. JUJIS OCATHEHHs MOCTaBJIEHOl
MeTH 1 chOpMyNIbOBaHMX 3aBIaHb pPOGOTH 3aCTOCOBaHI PpO3PaXyHKOBi Ta
eKCIIepUMEHTANIbHI METOAM HAYKOBHX JOCIIKEHb.

3pobneHi y aucepTallii BACHOBKH Ta PEKOMEH/AIlil € pe3yJbTaToM BCeOIYHOrO
Ta O0’€KTHBHOIO aHajlidy OTPUMaHMX PeE3yJbTaTiB MAOCIIKCHb, BHUKOHAaHHX 3a
JIOIIOMOrOI0  CYy4aCHOr0  HAayKoBOro iHCTpyMeHTapiro. OOrpyHTOBaHICTE 1
JIOCTOBIPHICTh OTPHUMAaHUX PpE3YJIbTATIB JOCHIDKEHHS, HAyYKOBUX IIOJIOXKEHb Ta
pekoMeHaaIliid 37100yBaya MiATBEPIKEHO IXHBOK ampoOali€l0 Ta CXBAJICHHSAM Ha
MDKHApOIHHX HAyKOBO-NIPAKTHYHHUX KOH(epeHUisix. OOrpyHTOBaHICTh HAyKOBHUX
MTOJIOXKEHB Ta JOCTOBIPHICTh OTPHMMAaHUX PE3yJbTAaTIB 1 BUCHOBKIB JOCIIIKEHb TAKOX
MiATBEPHKYETHCS 1X YCIIIIHMM BHUKOPUCTAHHSAM TMpPH PO3pOOJIEHHI TEXHOJIOTI]
PEMOHTY TPyOOIPOBOJIB 13 Ta TEXHOJOIYHUMH BHIIPOOYBaHHSIMHU 3BapHUX 3’ €IHAHb
PI3HOTHUITHUX I10JI1ETHJICHIB.



Omxe, B aucepTaliiiHiii po6oTi c(OpPMyJIOBaHO HAyKOBl IIOJIOKEHHS,
BHCHOBKH Ta PEKOMEHJallii, B IOCTaTHil Mipi 06rpyHTOBaHi 3700yBayeM, BUKIA/ICHI
B HAJIEXHi# JOKa30Bii (opMi Ta MOBHICTIO BixnoaigaroTe Bumoram MOH Ykpainu,
[0 BECYBAIOTHCS 0 AUCEPTALidHUX poOiT Ha 300yTTs CTyNEHIO OKTOpa Qiiocodii.

OuiHka HaAyKOBOIro piBHA AUcepTaNil i HAyKoBHX ny0JiKkanii 3100yBaya.

Jluceprailiigza po0OTa BHKOHYBalach Yy BIUIUIl 3BapiOBaHHA IUIacTMac
[HcTuTYyTY enextposBapioBanHs iM. €.0. [latona HAH Vkpainu 3riiHO 3 IUIaHaMH
HayKOBO-IOCJIJTHAX IporpaM, 30kpeMa: «Po3poOka TexHOJOri# 3BapioBaHHsA TPYO,
JIACTIB Ta IUIIBOK i3 MOJIMEPHHX KOMIIO3MIIIMHUX MarepialliB, CTBOPEHHS HOBOIO
3BapIOBAILHOrO OOJIafHAHHS 3 BHKOPDHCTaHHSAM Cy4YaCHHX CIIOCOOIB KEepyBaHHS Ta
no3yBaHHs eHeprii.“ (2016-2019 pp., Homep aepxaBHOI peectpanii0l16U004220).

OCHOBHUI 3MIiCT JUCEpPTaLiHOI pOOOTH BUKJIAZACHO B 14 HayKOBHX IIpallsX, SKI
BKJIIOYAIOTh 1 po3ain y MoHorpadii, 7 crateit y HaykoBHX (paxOBHX BHAAHHAX (3
BKJTFOUEHi 10 MiXKHApOAHOI HayKOBOMETpHYHOI 6a3u gaHux Scopus), 6 Te3 10noBieH
Ha MI>XKHAPOJHUX Ta BITYM3HAHUX HAYKOBUX Ta HAYKOBO-IPAKTHYHHUX KOH(MEPEHIIISX.

HaykoBa 0GIrpyHTOBaHICTHL OTPHMAHHX Pe3yJIbTATIB, HAYKOBHX MOJIOXKEHb,
BHCHOBKIB i pexomeHnaauniii, cdopmyaboBanux Yy aumcepramii. B pobori
BHKOPHCTaHI pPO3paxyHKOBI Ta €KCIIEpUMEHTAJbHI METOAH IOCIIDKeHb. Pe3ynpTaTh
nociikeHHs ¢opMOBaHi BHACIIOK IMPOBEACHHS BEJIMKOI KUIBKOCTI PO3paxyHKIB Ta
eKCIIepUMEHTIB. BHCHOBKM Ta HayKOBi IIOJIOXKEHHsS 3aCHOBaHI Ha OMNpalbOBaHUX
aBTOPOM pe3yJIbTaTax BJIACHHUX JOCIIKEHb, IO MIATBEPIKYE 1X JOCTOBIPHICTH Ta €
JIOTIYHMM ITiICYMKOM OTPUMAHHMX Pe3yJbTaTIB JOCIIJKEHHSI.

PiBeHh BHKOHAHHSI MOCTABJIEHOI0 HAYKOBOIO 3aBIaHHS, OBOJIOJIHHA
3700yBaYeM METOH0JIOTi€I0 HAYKOBOI JiAJIbHOCTI.

Meroau HOCIHIMHKEHHS, IO BHKOPHCTaHI B po0OTI BIANOBIZAIOTH Cy4YacCHUM
BUMOraM JO HAyKOBHX JocihimkeHb. CTPYKTypHI JOCHIJDKEHHS MaTeplaiB
MOJIETHIEHOBUX TPYO MOCIIPKYBATM METOAOM IIHPOKOKYTOBOIO pO3CIIOBAaHHS
PEHTTEHIBCHKMX IIPOMEHIB Ha BIJOUTTS 3a JOIOMOIOI0 PEHTIE€HIBCHKOTO
nubpakromerpa XRD-7000 (Shimadzu, Smonis), MOpQooriio 3BapHUX 3’€IHAHb
MOJiIMEPHUX TPYO HOCTIMKyBaJid 3a JOINOMOIOK ONTHYHOIO IOJIAPHU3ALIHHOIO
Mikpockony Versamet-2, TepMiuHy cTabiIbHICTh 1 TEPMOOKUCIIIOBAJIBHY JECTPYKIIIIO
MarepialiB IOJIeTHICHOBUX TPYO MOCHIIDKYyBajd METOJOM TE€PMOIrpaBIMETPHYHOTO
ananizy (TT'A) ma mpumani TGA Q50 BupobnmurBa kxommasii TA Instruments
(CIIIA), BuB4yeHHs TeruioQi3HYHMX BJIACTUBOCTEH MaTepialiB MONETHICHOBUX TPYO
IPOBOAWIM METOZOM audepeHmianbHoi ckaHyBanbHOI Kanopumerpil (JCK) na
npwiagi DSC Q2000 B iHepTHili atMocdepi a30Ty, TEPMOMEXaHIYHy IOBEIHKY
NOCITIPKYBAaHUX IIOJIMEPHHX CHCTEM BHBYAJIHU 3a gomnomororo npuwiaany TMA Q400
EM sBupo6uunrBa kommanii TA Instruments (CIIA). MexaniuHi JOCIIDKEHHS
3pa3KiB IOJIIETHJIIEHOBHX TpPyO IpH OJHOBICHOMY pO3TACYBaHHI IIPOBOJAWIM Ha
punpoOyBaneHiii  Mammai  AGS-10kNX  (Shimadzu, JSlnownis), rigpaBiidHi
BUNIPOOYBaHHS 3pa3KiB MOJIETUIEHOBUX TPyO NMPOBOIWIM Ha rifipaBiidnoMy crenai [IPT

(Himequuna).



Jaraiom auceprariiiny pobory Kopampuyka M.O. BHKOHaHO Ha BHCOKOMY
HayKOBO-TEXHIYHOMY piBHI, BOHA MICTHTH HOCTATHiM 0OCAT HEOOXigHUX AOCIKEHb
JUIS BUPIIIIEHHS MOCTaBJIEHO! METH, CTPYKTypa poGOTH € JIOTIYHOIO Ta MOCIIOBHOIO.
Jucepratiiitia podoTa CKIaa€Thes 3 aHOTAIlil YKPATHCHKOIO Ta aHIJIIHCHKOIO MOBAMH,
BCTYITY, I’SITH PO3AiJiB, BUCHOBKIB, CIIHCKY BUKOPHCTaHUX JDKEPEJL. 3aragpHui 00CAT
po6OTH CTAaHOBUTH 142 CTOPIHKH 1 micTuTh 61 pucyHOK, 13 Tabmuie Ta CIMCOK 3 128
BUKOPHCTAHMX JIITEPATYPHUX JKEPEIL.

Y nepwomy po30ini HaBEAEHO OIJIAA JITEPATYPHHX JDKEpel IIOA0 HaABHHX
3aKOpJOHHMX Ta BITYM3HAHUX  JIOCIIDKEHB 3i 3BaplOBaHHsA PI3HOTHITHUX
nomierwinenis. IIpeicTaBieHO 3araibHi BiJIOMOCTI 1pO MOJIMEpH, 30KpeMa
moNieTwIeHH, ix XiMiuHi Ta eKciulyatauiifHi BaacTHBOCTI. HaBe/IeHO NEpPCIeKTHBH
3aCTOCYBaHHS 3BapHHX 3’ €IHAHb PI3HOTHITHHX [10JIIETHUJICHIB.

Y dpyzomy po30ini o6rpyHTOBaHO BHOIp Martepiais: nonieruneHd Mapok I1E-
63, TIE-80, ITE-100 Ta ix 3BapHi 3’€JHaHHSA y KOMOIHAIIAX MapOK [TE-63/TIE-80 Ta
[IE-63/TTE-100. 3a3HaueHO IPOILEC MiroTOBKH 3pa3KiB 10 AOCIIPKEHb T2 HABEACHO
mepesik METOMIB Ta METOAMK JOCIIJDKEHb: ITAPOKOKYTOBUI PEHTI€HOCTPYKTYPHUH
ananiz (WAXS), tepmorpasimMerpuunuii anainiz (TGA), nudepeHiiiiina CKaHyBaJbHa
kanopumerpis (DSC), TepMOMexaHIYHUH ananiz (TMA), BunpoOyBaHHS Ha
OJTHOBICHUM PO3THT.

Y mpemovomy po30ini HaBENECHO pe3yNbTaTH MaTeMaTHYHHX pO3paxyHKIB
TEeIUIOBMX IIOJNIB TPH CTHKOBOMY 3BapiOBaHHI OJHOTHUITHHX I10JI1€TUJIEHIB.
Po3paxoBaHO 4Yac BHPIBHIOBAaHHsS TeMIIEpaTypd 1 KIHETHKY B 30HI pO3IUIaBy B
3ajeXHOCTI Bix uyacy HarpiBy. IIpoBeneHo eKCIIEPUMEHTANIbHI  POOOTH  TIO
3BAPIOBAHHIO 3pa3KiB TPYO 3 PI3HOTHITHUX nomermwienis I1E-63, ITE-80 Ta ITE-100.
[TpoBeneno Mopdooridni JOCIIKEHHsS OTPUMAaHUX 3BAPHUX 3’eHaHb. BUABIIEHO,
Mo 3a XapaKTepoM 3BapHOrO IpaTy Ta HAasBHICTIO NiHIl PO3ALTy Yy IUIOIIMHI
3BapIOBaHHs 3BapHi 3’€lHaHHA TpyO 3 pISHOTHIIHMX [IOJIIETHJICHIB BOHU HE
BiNOBiNAIOTh yMOBaM JiloyuMxX HOpM. MeTonaMu pPEHTTCHOCTPYKTYPHOro Ta
TepMOMEXAHIYHOTO aHajl3y IOKa3aHo, 10 3 YaCOM 3BapHi 3’€HAHHSA 3 PI3HOTHUITHIX
HOJMieTH/IEHIB 3a3HAIOTh CTPYKTYPHMX 3MiH, IIO CIPHYMHIOE MOJAIBLI 3MiHH iX
eKCIUTyaTalliiHuX BJIAcCTUBOCTEH. 3po0ieHO BHCHOBOK, IO JUIA 3a0e3neYeHHs
rapaHTOBaHOI AKOCTi 3BapHUX 3’€HaHb TPyO 13 PI3HOTHITHUX TOJIETUJIEHIB Ta
[TOJIOBKEHHS TepMiHy eKCIuTyaTanii TpyOoInpoBOiB 3 HHUX TpaguIiiHuil crocid iX
3BapIOBaHHs HArPITHM iHCTPYMEHTOM MOTpeOye MOJIepHi3aliil.

Y uemeepmomy po3dini MeTONOM KiHIEBHX €JIEMEHTIB IPOBEICHO
MaTeMaTHYHe MOIETIOBAHHS TEIUIOBUX IIPOIIECiB TPH 3BApIOBaHHI PISHOTHIHHX
[OJTieTHIEHOBUX TPYO IBO3OHHHM HarpiBaibHUM iHCTpymMeHTOM. CdopMyIbOBaHO
KpUTepili ONTHMAIBHOCTI (POPMYBaHHs 3BapPHOTO 3’ €JIHAHHS i3 pi3HHMX IMOJIIETUIICHIB
T2 BU3HAYEHO ONTUMAJIBHI 3HAUEeHHS TEMIIEPaTypH po604oi MOBEPXHI Ui KOXKHOIO 3
aux. ITokxa3aHo, 110 JIIs 3BapIOBaHHS PI3HOTHITHHX [MOJIIETWIEHIB OIITHMAJIbHUMMU.

Y n’amomy po30ini BUBYEHO OCHOBHI BIIACTHBOCTI OTPHMAHMX 3BapHHUX
3’¢HaHE ONHOTHUIHMX Ta PI3HOTHUIHHX IIOJIETHICHOBHX TpyO. IlpoBeneHo
MexaHiuHi BUPOOYBAHHS HA OJHOBICHHMH PO3TAT 3BAPHHX 3’ €/IHAHb. OnTHMI30BaHO
mapaMeTpH MpoLiecy 3BaplOBaHHs, IO 3a0e3MeyyloTh ONTHMAJIBHE ¢opmyBaHHs Ta
MeXaHiYHy MillHICTh Pi3HOTUIIHHX CTHKOBHX 3BApPHHX 3’€JHaHb IMOJIIETUJIEHOBHUX

TpyO.



IIpakTHYHA HIHHICTH AMCEPTALIHHOI po0OTH

1. Bnepme mnpencraBieHi pe3yJbTaTA HOOCHIPKEHb CTPYKTypPHHX Ta
eKCIUTyaTallliHUX BJIACTHBOCTEH 3BapHUX 3’€JHAHb PIZHOTHUIIHMX MOJIETUJIECH], IO
MOXYTh JaTH TMOIITOBX HK JJIs IPOMMCIOBOCTI TakKk 1 IOJIMEPHOIO
MaTepiaJIo3HaBCTBA B LILJIOMY.

2. BcTaHOBIIEHO, 1110 IPH CTHKOBOMY 3BaplOBaHHI PI3HOTHUITHUX ITOJIi€THUIIEHIB,
3a paxyHOK pi3HHIIl B (I3HKO-MEXaHIYHMX BJIACTHBOCTSIX MaTepiajiB, HeoOXiaHe
3a0e3neyeHHs pi3HOI TeMIIepaTypHd Ha KOXHii 3 poO0YHX MOBEPXOHb HArpiBaJbHOTO
IHCTPYMEHTY.

3. Brepie po3po0iieHO MaTeMaTHYHY MOJeJIb IIPOIEeCy 3BaprOBaHHSA TPYO i3
PI3HOTUITHUX TOJIIETUJICHIB CEKUIHHUM (IBO30HHHMM) HarpiBajJbHUM 1HCTPYMEHTOM,
SIKAA CTBOPIOE TEIUIOBI IMOTOKHU PI3HOI IHTEHCHUBHOCT1 Kpi3b TOPILI KOXHOI 3 TPYO 1
3a0e3nedye pO3IUIaBJICHHS OJHAKOBOro o00’eMy Marepiany, HEOOXIJHOro s
(hopMyBaHHS CUMETPUYIHOI'O IrpaTy y 3BapHOMY 3’ €JHAHHI.

4. Pospobiennii B poOOTI [ABO30OHHMM HAarpiBajbHHM 1HCTPYMEHT Ta
TEXHOJIOTIYHI peKOMeHJallll 3 HOro BHUKOPHCTaHHSA MIO3BOJIAIOTH OTPHMATH SKICHI
3BapHl 3’€JHaHHsA, IO Ha 15% wMinHIIl 3a 3BapHi 3’€¢QHAHHS, 3BapeHi 3a
TPaJMIIHOIO TEXHOJIOTIEIO.

B nuiomy pobora cmpaBisie ayxe IO3MTHUBHE BpaXKeHHs, aje € JesKi
3ayBaXXCHHS:

1. B poboTi 3a3Ha4alOThCsl TEPMIHU «HArpiBaJbHUM IHCTPYMEHT)» Ta «HArpiTHH
IHCTPYMEHT», IO IO CYyTI MAalOTh Ha yBa3l oJiHe M Te came. BBaxkaio 3a HEOOXiJHE
BU3HAYUTHCH 3 TEPMIHOJIOTIEIO, Ta BXXMUBATU B pOOOTI YCTaHOBJICHHM BapiaHT.

2. B poboTi pocnimkeHo (pizuKo-MeXaHIdHI BIACTUBOCTI OKpEMHX MaTepialiiB
[IE-63, I1E-80 Ta IIE-100 Ta posrnsgaroThesi BUNaAKH 3BaproBaHHd KoMOiHamii T1E-
63/T1E-80 1 IIE-63/IIE-100. B Toii xe 4Wac, He AOCIHIPKEHO IPOIEC 3BAPIOBAHHS
koMmOiHamii IIE-63/I1E-80. Bpaxkaio HOLINTBHUM TIPOBECTH HaBeJEeHI B poOOTI
nociniypkeas s komOinamii IIE-80/TTE-100. MoxnBo, BHKJIACTH OTpHMMaHI
pe3yJIbTaTH B HACTYIMHHUX HAYKOBHUX poOOTax.

3. B po3aini 3 npeacraBiieHi pe3yJabTaTd BUIPOOYBaHb 3pasKiB y afcopOIiiHO
aKTUBHOMY cepenoBuill. B Tabmuii 3.10 HaBeneH1 3HaUEHHS BEJIMYMHHU TPIIIUHH, IO
BAUHUKAE B IIPU BJABIIOBaHHI IITH(TA B 30HY 3BApHOI0 3’€qHAHHA, B TOM e 4ac, He
BKa3zaHa IUBUAKICTH, 3 SKOIO BAABIIIOBAJIM IITHT.

4. B Posgumn 4 ngucepraunii OpeACTaBI€HO CXeMy MOPOIECY CTHKOBOIO
3BapIOBaHHs MOJIETUIICHOBUX TpyD (puc.4.1.), sika Bxxe Oyia 3a3HadeHa B Posmimi 3.
JlonuibHUM  Oyno OOMEXHUTHCh TIOCHJIAHHSAM Ha BIJIMIOBIJHHUNA PHCYHOK 3
nonepenHsoro Posauny.

5. B Po3pum 5 pucepramiiiHoi poOboTH Ha pHUCYHKY S5.1. HaBeJieHO MpoIec
KOHTPOJIIO OXOJIODKEHHS CTHKY TPYO 3 PI3HOTUIIHHMX IOJIIETHJIEHIB ITOJIIETHIICHIB 3a
nonomororo TemnoBizopa DT 980, B Toit ke 4vac, B Po3aini 2 He BKa3aHO TOYHICTH
BHMIPIOBAHHS JIAHOTO IIPHJIAJy.

6. B Posnun 5 pucepraumiiiHoi pobotu mnpexacraBiaeHa Tabmmig 5.1., ska
HAaBOAUTL PEKOMEHZIOBAHI TeMIIEpaTypH poOOYHX TOBEPXOHb JBO30HHOI'O
HAarpiBaJIbHOTO 1HCTPYMEHTY B 3aJIe)KHOCTI BiJl TeMIlEpaTypd HABKOJHIIHBOTO
CEepefoBHIla, B TOMY YHCIl, JJI BHUIAIKy 3BapIOBaHHsS 3a [Jlala3oHy TeMIepaTyp




raBkonumHbsoro cepenopuma -10 — 0 °C. 3rigHo Ail09MX HOPMaTHBIB, 3BapH1 podOTH
He MOXHa IPOBOJHUTH NpPH TeMIepaTrypax HaBKOJHMIIHBOTO CEPEeOBHINA MEHII HIXK
-5 °C. TlpomoHy:0 OOMEXHTH HaBEIECHHH TeMIIepaTypHHMH Jiala3oH B pamKax

-5-0°C.

BUCHOBOK.

Iucepraniitna pob6ora Kosansuyka M.O. «CTpyKTYypOyTBOpEHHS Ta
BJIACTHBOCTI 3BapHMX 3'€/IHAHb PI3HOTHUITHUX TOJI€THIEHIB 1 pO3poOKa TEXHOJOril
PEMOHTY TIOJIIETHJICHOBUX TpyOONpoOBOJAIB» BHKOHaHA Ha BHCOKOMY HayKOBO-
TEeXHIYHOMY piBHI, € CaMOCTIiHHM Ta 3aBEpIICHHUM HAayKOBHUM JOCJIDKEHHAM Ha
GinbIl HiX aKTyalbHy TeMy. PoGora Mae 3HaYHMM NPUKIAJHUHA MOTEHIAN, IO
nojsrae B 3a0e3medyeHHi MOXMJIMBOCTI PEMOHTY OKpEeMHX MUISHOK IOJIIETUIIEHOBUX
TpyOonpoBoiB 6e3 HeoOXiAHOCTI 3aMiHU BCHOT'0 TPYOOIIPOBOY.

Jlucepraniiina po6ora Bignosizjae BuMoraM «llopsaaxy npucyDKeHHS CTYNCHS
nokTopa ¢inocodii Ta ckacyBaHHS pillleHHS pa30BOi CIEliajli30BaHOiI BYEHOI paju
3aKjIafly BHINOI OCBITH, HAyKOBOI YCTaHOBH IIPO IPHUCYJIDKEHHS CTYIIEHS NOKTOpa
dbinocodii», 3arBepmrenoro IlocranoBoro KMY Ne 44 Bix 12 cryns 2022 poky, a 11
aBTop, KoBansuyk Makcum OlekcaHIpOBHY — 3aCIyrOBYE€ Ha NPHCYJDKEHHS HOMY
HAyKOBOTO CTyITeHs JokTopa ¢inocodii B raimysi 3HaHb 13 «MexaHi4Ha IHXKEHEPLD) 3a
crierianbHIcTIO 132 «Martepiaio3HaBCTBOY.
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