PEIIEH3ISI

Ha mEceprauiiiny poboty Kopajubuyka Makcuma OJsiexcaHapoBH4a
«CTpyKTYpOyTBOPEHHS Ta BIACTHBOCTI 3BAPHHUX 3'€/IHAHb Pi3HOTHIIHKMX MOJTiETHJICHIB
i po3po6Ka TEXHOJIOTil PEMOHTY MOJIIETHICHOBHX TPyOOTIPOBOIIBY,
mofaHy Ha 3700yTTs HAyKOBOI'O CTyIIEHS IOKTOpa dinocodii
33 crenianeHicTio 132 «MaTteplalo3HaBCTBO

1. AKTYaJIbHICTh TeMATHKH A0CTII>KEHHS.

MeTox 3BapiOBaHHS HArpiTUM IiHCTPYMEHTOM BCTHK 3aCTOCOBYETBCA UL
3BapIOBaHHS MOJIIETUIEHOBUX TPyO B mporecl 6yMiBHHITBA BOJO- Ta Ia30IpPOBO/IB.
[cHyrO4Ya TEXHOJIOTis Ieperdadac 3BaproBaHHs JIAIIC MoJIieTWIEHIB OJJHAKOBUX MapoK.
BomHouac, mocTae HEOOXiAHICTh PEMOHTY ICHYIOUHX Tpy6ONpPOBOIiB, IKi MOOYA0BaHI
i3 MapoK NOJIieTWIEeHiB, IO Hapasl BXE HE BHPOOIAIOTECA. BiImoBiqHO ICHYE
HeOOXiMHICTh y TEXHOJIOTil 3BaplOBaHHsA pPI3HOTHIIHHX mOJieTHICHIB. 3aid
OTPUMaHHS TaKoi TeXHOJIOTii, HEOOXIHUM € NOCHIiIKEHHST 0COOIMBOCTEH CTPYKTYpPH
Ta BIACTHBOCTEH 3BapHHMX 3’€IHaHb TPYyO 13 PISHOTHUITHHX nojieruneHis. Pobora
3o0yBaya IPUCBSYCHA JOCIIIDKEHHIO CTPYKTYDH, Mopdoorii, TemopI3HIHHX,
TEpMOMEXaHIYHMX Ta eKCILTyaTalliiHUX BJIACTHBOCTEH 3BapHHX 3’¢qHaHb PI3HOTHITHHUX
MoJieTHIeHiB, CHOPMOBAHMX IUISXOM 3BapIOBAHHS HarpiBajlbHUM IHCTPYMEHTOM
BCTHK, a TaKOX PpO3POOJICHHIO MAOCIITHOrO 3pa3ka JABO30OHHOIO HarpiBaJIbHOI'O
iHCTpYMEHTY JUls 3BapiOBaHHs TPYO i3 pI3HOTHITHUX [1OJII€THJICHIB.

B po6GoTi HaBe/eHi pe3ynbTaTd HOCIIKEHb BIUIMBY mapaMeTpiB 3BapIOBaHHSA
HArpiTHM iHCTPYMEHTOM BCTHK, dacy Ta ()aKTopiB poboyoro cepefoBHIla Ha
CTPYKTypy Ta BJIACTHBOCTI 3BapHUX 3’ €JJHaHb Tpy6 i3 PpI3HOTHIIHMX TEXHIYHHX
nojierwieHiB. IlpencraBiaeHo po3pobieHy METOAMKY IPOTHO3yBaHHA TPUBAJIOCTI
HaIifHOT eKCIuTyaTalii 3BapHHX 3’€[HaHb TPYO 13 PI3HOTHIIHHMX MOJTIETUJICHIB.
Po3po6neno Ta BHIPOOYBaHO NOCHIAHWH 3pa3’oK JBO3OHHOIO HarpiBaJbHOI'O
iHCTpyMeHTy 3aiis  3a0e3ledeHHs MOXJIUBOCTI PEMOHTY TpyOONpOBOAIB 13
Pi3HOTHITHKX TIOJIIETHICHIB [JIs IOJOBXKEHHS 1X TEpMiHiB €KCILTyaTallll.

2. 3B’5130K po0OTH 3 HAYKOBHMH NPOrpaMamMH, IJiaHaAMH, TEMaMH

Jlucepraniitna po6oTa BHKOHYBalach y BUUIUIL 3BaplOBaHHS IUIaCTMac
[HcTHTYTy enekTpo3BaproBanns iM. €.0. llaTtona HAH VYkpainu 3riiHo 3 IUIaHaMH
HAayKOBO-IOCIIAHUX MPOrpaM, 30KpeMa: «Po3pobka TexHoJIOTiH 3BapioBaHHsA TPYO,
IMCTIF Ta IUTIBOK i3 IOJIMEPHMX KOMIIO3WIIHHMX MaTepiaiiB, CTBOPEHHS HOBOI'O



3BapIOBAIBHOI0 OONaJHAaHH] 3 BHKOPHCTaHHSAM CY4YacCHHX crioco0iB KepyBaHHS Ta
no3yBaHHs eHeprii» (2016 — 2019 pp., Homep AepxaBHoi peectpaii 01 16U004220).

3. OuiHka 3MicTy AucepTaniiinoi po6oTH Ta ii 3aBepImIeHOCT.

Jluceprauiiina poboTa € JIOriYHO NoOyIOBaHUM NOCIIDKEHHAM, IO IUIKOBUTO
omucye MpobiieMH, [0 BAUHUKAIOTh NP 3BapIOBaHHI PI3HOTHITHHMX MOJIIETHIIEHIB, 1X
NPHYAHE Ta NUIAXM BUpimeHHs. PoGoTa ckiajgaerbes 3 aHOTalll (YKpaiHCBKOIO Ta
AHJIIMCHKOI0 MOBAaMH), BCTYILy, [€ 3a3HAYacThbCsl aKTyalbHICTb, HOBH3HHM, METH Ta
3aBJaHHs JAOCIiDKEHHS, II’SITH PO3IUIiB 3 BUCHOBKAMH 3a KOXXHMM 3 HHX, 3arajbHHX
BHCHOBKIB Ta CITUCKY BUKOPUCTAHHUX JPKEPEI.

JlucepraniitHe JOC/Ti/DKEHHs BUKOHAHO 33 HACTYIIHUM IUIAHOM: aHaJI3 HasBHHUX
NOCHiKEHb 31 3BapIOBAaHHS pPI3HOTHIHUX IOJNIMeEpiB, 30Kpema IOJieTHIICHIB
(po3min 1); minGip marepianiB Ta METOAMK AOCHIDKEHHs (po3aul 2); JTOCI1HKEHHS
0COGIMBOCTEH CTPYKTYpH Ta BIACTHBOCTEH TEXHIYHMX moiieTwieHiB mapok IIE-63,
[1E-80 Ta ITE-100 (po3xin 3); po3pobieHHs IBO30OHHOTO HArpiBaJbHOTO IHCTPYMEHTY
(po3mia 4); NpOBEIEHHS E€KCIIEPMMEHTATBPHAX 3BapIOBAIBHUX POOIT 32 JOMOMOIOK0
IBO30HHOTO HArpiBaJIbHOIO iHCTPYMEHTY Ta pO3po0Ka TEXHOJIOIIYHMX PEKOMEH ALl
3 10ro BUKOpPUCTaHHA (pO3AiI 5).

Y écmyni nucepTaliiHoi poOOTH 3a3HAYEHO METY JIOCIHIDKCHHs, IO MOJArae B
NOCIi/DKEHHI CTPYKTYpH Ta BJIAaCTHBOCTeH 3BapHHX 3’€[HaHb Pi3HOTHITHHX
noyieruneniB [1E-63/ITE-80 ta ITE-63/11E-100, cpopmMoBaHuX IUISXOM 3BaprOBaHHS
OTHO30HHMM HArpiTHM IHCTPYMEHTOM BCTHK, @ TakKOX PpO3pOOJIEHHI JOCIIIHOro
3pa3ka IBO3OHHOIO HArpiBaJIbHOrO iHCTPYMEHTY JUIA 3BaplOBaHHS PI3HOTHITHHX
MOJiETWIEHIB UIS PEMOHTY TpyOOmpoBOXiB. 3a3HayeHl MpeaMeT NOCHIKEHHS,
aKTyaIbHICTh, HAYKOBY HOBH3HY Ta IPAKTHYHE 3HAYEHHs OTPUMAHHUX pe3yJIbTaTiB.

Hepwuii po3din nuceprauiiiHoi poGOTH ONUCY€e HAsBHI OCII/UKEHHS 31
3BApIOBAHHS DI3HOTHIIHMX 1 OJHOTHIHHX IONiMepiB, 30KpeMa IMOJIETHICHIB Ta
MEPCIIEKTHBH 3aCTOCYBaHHS TEXHOJIOTil 3BapiOBaHHA Pi3HOTHUIIHHX IIONiETHIIECHIB.
Omnucago OcoBIMBOCTI K moJieTwieHoBoi cupoBuHu Mapok ITE-63, ITE-80 Ta I1E-
100 Tak i mpobieMu, O BUHHKAIOTH IIPH X CTUKOBOMY 3BapIOBaHHI.

Y Opyzomy po30ini TpPEeNCTaBICHO OIHC BHKOPHCTAHHX Y JAOCIIDKEHHI
MaTepianiB. 3a3HaueHi METONUKH JOCHIDKEHHS Ta O0COOJIMBOCTI TIPOBEICHHS
excriepuMeHTiB. [IpeicTaBiIeHO Mpolec MiArOTOBKH 3pasKiB s AOCIIDKEHb.

Y mpemvomy po30ini HaBe[AECHO pE3yJbTaTH MOJECIIIOBaHHs TEMIIEpPaTypHHX
[OJIiB TPH TEIJIOBOMY 3BapioBaHHI TPyO i3 Pi3HOTHIHHUX MOJieTHICHIB. JIOCIIDKEHO
CTPYKTYpy Ta TEpMOMEXaHidHi BIACTHBOCTi 3BapHHX 3’€[HaHb TPyO i3 HHX.
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BCTaHORIEHO BiIMIHHICTH Yy TEIUIO(QI3MYHHX, CTPYKTYPHHX Ta EKCILTyaTallAHUX
xapakTepucTHKax TexHiynux nomiermnenis ITE63, IIE-80 ta ITE-100. Ilposeneno
eKCIIepUMEHTaTbHI pPOGOTH 1O 3BapIOBaHHIO 3paskiB TpyO 3 pISHOTHIHHX
nonmierwieniB. [IpeACTaBIEHO METONMKY KOPOTKOCTPOKOBOIO — BHIIPOOYBaHHS
CTHKOBHMX 3BapHHX 3’€IHaHb TPyO i3 Pi3HOTMIHHX IOJIETHJICHIB 3aJUld OIIIHKH 1X
JOBrOBIYHOCTI.

Po30in womupu TnpUCBAYEHHA po3pobIi Ta BUIPOOYBaHHIO JBO3OHHOIO
HarpiBaJIbHOro iHCTpyMeHTy. HaBeneHO pe3ynbTaTd MaTeMaTHYHOIO MOJIE/IIOBAHHS
TeMIlepaTypHHX MNOJIB IpH 3BapiOBaHHI JIBO30OHHHM HarpiBajbHHM IHCTPYMEHTOM
Tpy6 i3 pisHOTHIHUX nojieTHneHiB. IlokasaHo, MO JUld 3BapIOBaHHA PI3HOTHITHUX
MOJieTHIEHIB ONTHMAIBHMMU € Ppi3HI TeMIIepaTypd Ha IOBEpPXHI HarpiBaJlbHOI'O
iHcTpyMeHTY. Po3po6iieHo Ha BHUNpoOYyBaHO NBO3OHHHH HarpiBaJbHHH IHCTPYMEHT,
KM 03BOJISE BCTAHOBJIIOBATH OINTHMAJIbHI IapaMeTpu 3BapIOBaHHS I KOXHOI
TPyOH OKPEMO.

Y po3dini n’amb TpeCTaBIEHO PE3yJbTaTH EKCIEPUMEHTAILHUX poOiT 3i
3BapIOBaHHA VIS BHIPOOYBaHHS JBO3OHHOIO HArpiBajlbHOTO  IHCTPYMEHTY.
Po3po6ieH0 TEXHOJIOTiYHI peKOMEHAalii 00 BHKOPHCTAHHA JOCIIAHOTO 3paska
HarpiBaJIbHOIO IHCTPYMEHTY B CKIaJl YHIBEPCAIBHOIO YCTAaTKyBaHHA Ul
3BapIOBaHHS MOJIIETHICHOBUX TPYO.

4. OOrpyHTOBaHICTH HAYKOBHX I0JI0OKEHb.

Jlo HalOLIBII CYTTEBMX HAYKOBUX DPE3yJbTATiB, IO OTPUMaHi aBTOPOM CIIiJ
BIJJTHECTH:

1. IlpoBeneHHS KOMIUIEKCHMX JAOCII/DKEHb TEII0(I3HIHNX BJIACTHBOCTEH
TeXHIYHUX IOJIieTHWIEHIB pi3HUX Mapok, a came [IE-63, IIE-80 1 ITIE-100. BusBnenus
CYTTEBMX [yIs TMPOLECYy 3BapioBaHHA BiAMIHHOCTEH Yy IX TETUIO(I3HIHUX
XapaKTepHCTHKaX, AKi MaioTh OyTH BpaxoBaHi IpH pPEMOHTI MOJNIMEPHHX
Tpy6onpoBois. [IpoBeneHHss MOPQONOTiYHMX Ta MEXaHIYHUX HOCIIDKEHb 3BapHHX
3’€[HAHh TOJIIETHICHOBHX TPYO0 y KOMOIHAIifAX IOJIETWIEHIB TPYOHHMX MapoK
[1IE-63/TIE-80, Ta IIE-63/IIE-100. 3a pe3yibTaTamMy MAOCHIJDKEHb — BH3HAYCHH:
BIUIMBY iX TeIU1o(i3WYHMX BJIACTUBOCTEH Ta mapaMerpiB NpOILECY 3BapioBaHHSA Ha
MOPMOJIOTiYHy CTPYKTYPY Ta SKiCTh 3BapHHX 3’€IHAHb Pi3HOTHITHUX ITOJiETAJICHIB.

2. MeTonaMy peHTIeHOCTPYKTYPHOTO Ta TEPMOMEXaHIYHOI0 aHajli3y MoKa3aHo,
IO 3 YacoM 3BapHi 3’€IHAHHA 3 Pi3HOTUIIHUX MONiETHICHIB, sAKi OyJ¥ OTpHMaHi 32
TpPaJUyifHOIO TEXHOJOTI€I0, 3a3HAIOTh CTPYKTYPHHX 3MIH, IO CIPHYHHSE 3MIHH 1X
TEPMOMEXAHIYHMX Ta EKCIUTyaTal[ifHUX BIacTHBOCTEH. BusBiIEHO, mIO HAUOLIBIIINX
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3MiH B CTPYKTYpi Ta TEpMOMEXaHIYHHX BIAaCTHBOCTAX 3a3HAIOTH 3BapHi 3’€HAHHS
[1E-63/TIE-100, mpy oMy HaiOLIbIIl 3MIHA B MeXaHiYHii MIIJHOCTI XapaKTepHl Ui
3gapHuX 3’ enHanb [1E-63/I1E-80.

3. Po3pobneHy MeTOQMKy BHNpOOyBaHb 3BapHHX 3 €lHaHb TpyO 13
PI3HOTHITHHX MOJIETHICHIB Ha PiCT TPILIMH M AIEI0 [IOCTIHHOIO HaBaHTAXXEHHS B
IOBEpXHEBO-aKTMBHMX  pedyoBHHaX. Po3poOieHa  METOIHKAa  MOXKE OyTH
pEeKOMEH/I0BaHa UL ONTHMI3allii pe)XUMIB 3BapIOBAHHS [10J1iMEPiB Pi3HUX THIIIB.

4. TlpoBemeHHS MaTeMaTHYHOIrO MOJEIIOBAHHSA TEIIOBUX MPOLIECIB IIPH
3BApIOBaHHI  PI3HOTUNMHUX TPYO J[BO3OHHMM  HarpiBajbHHM IHCTPYMEHTOM.
ChopMyNnbOBaHMMi KpUTEpi ONTHMAIBHOCTI (OpMyBaHHS 3BApPHOIO 3’¢IHAHHS 13
pI3HHX IIOJETHICHIB Ta BM3HAYCHHs ONTHMAIBHHMX 3HA4CHb TEMIEpaTyp poboYrx
[IOBEPXOHB IS KOXKHOTO 3 HHX.

5. Po3po6JieHHs] Ta BUIOTOBJIEHHS JBO30HHOIO HArpiBaJBHOTO IHCTPYMEHTY 3
MOJTHBICTIO aBTOHOMHOTO PETYJIIOBaHHsA TEMIIEpaTypd Ha KOXHi# 3 ABOX poOOUMX
MOBEPXOHb, IMPU3HAYEHOro JUIs 3BApIOBaHHA MOJIMEPHHX TPYO i3 PISHOTHIIHHX
mosierwieHiB. OnTEMI30BaHI MapaMeTpy IpOLEeCy 3BaplOBaHHs, IO 3a0e3nedyroTh
onTEMaybHe (POpMYBaHHS Ta MeXaHI4HY MILHICTh PI3HOTHIIHHX CTHKOBHX 3BapHHX
3’¢/HaHb TPYO.

6. Po3po6iieHHs TEXHOJIOTIYHHX PEKOMEHIAIld BHKOPHCTaHHS JOCJIIIHOTO
3pa3ka HarpiBJIBHOTO iHCTPYMEHTY B CKJIa[l YHIBEPCAIbHOIO YCTaTKyBaHH:A JUIA
3BAPIOBAHHA TPYO i3 OMHOTHIIHUX Ta Pi3HOTHIIHKX IOJIETHICHIB.

5. JlocroBipHicTh OTPHMAHHX Ppe3yJbTATIB, HAYKOBHX I0JI0XKEHb,
BHCHOBKIB Ta peKOMeHJalLliH.

B po6oTi BHKOPHCTaHi €KCIEPUMEHTaJbHI Ta pPO3paxyHKOBI METOJH
OCITIDKEHb, 10 B TIOBHIM Mipi CBi[4aTh NPO JOCTOBIPHICTh OTPUMAHKX PE3YJIbTATIB.
Pe3ynpTaTH  IPOBEIEHUX JOCITi/KEHb 3a0€3MedyloTh IUIKOBHTY MOBHOTY JaHHMX.
HaykoBi TIOJIOXEHHs Ta BHCHOBKM, NPEACTaBJICHI B pobori 0a3yroTbCs Ha
pe3yJIbTaTax BJIacHHUX JOCHi/DKEHb 3100yBaya.

6. IlpakTH4YHA HiHHICTL POOOTH.

Hageneni B auceprariifHiii poGOTI pe3yabTaTH NOCHIDKEHb Ta PO3pOOJICHE
oONamHaHHA JO3BOJSIIOTH 3a0€3MEeYWTH MOMJIMBICTH 3BapiOBaHHS 1 PEMOHTY
OJTIeTHIEHOBUX TPYOOIPOBO/IiB, BUTOTOBIEHHX i3 3aCTaplioi MapKH NOMICTHICHY
[IE-63 ,3 HoBuMH Mapkamy, Takumu sk IIE-80 Ta IIE-100 Oes HEOOX1THOCTI
nepeOynoBu BChoro TpybompoBoxy. PospobneHa B po0OTI pO3paxyHKOBO-

‘
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eKCIIEpIMEHTaIbHA METO/IMKA HaJla€ MOXJIMBICTh POTHO3YBaHHs TepMiHy O€311e4HOl
eKCIUTyaTallii 3BapHUX 3’€[HaHb TPYO 13 PI3HOTHITHHX nojiieTHieHiB. Po3pobiienuii
IBO3OHHMI HArpiBalbHHH IHCTPYMEHT J03BOJIAE 3a0e3nedyBaTd pi3HY TeMIEpaTypy
HA CBOIX JBOX TOBEPXHAX /Ui BpaxyBaHHA pi3HHII B TEIIO(IZHIHUX
XapaKTEPHCTHKaX MaTepialiB Ui BHIAAKy CTHKOBOI'O 3BaprOBaHHS PI3HOTHITHUX
nojierwieniB. IHCTpyMeHT 3a0e3nedye TOKpalleHI SKICHI —XapaKTepHCTHKH
OTPUMMAHUX 3’ €IHAHb.

7. TloBHOTA BHKJAJAEHHS OCHOBHHMX pe3yJibTAaTiB Ta BHCHOBKIB B
ony0JIiIKOBaHHUX Mpansx.

OCHOBHHMI 3MiCT IHcepTaNiiHOl poOOTH BHKJIAICHO B 14 HayKOBHX IpALsiX, Kl
BKNIIOYaoTh 1 po3xin y MoHorpadii, 7 craTeli y HayKOBHX ()aXOBHX BHJIAHHIX
(3 BKJIIOYEHi /10 MiXKHAPOAHOI HayKOBOMETPHYHOI 06a3u JaHuX Scopus). OTpuMaHi1 B
paMKax JHCEpTalliiiHOi poOOTH pe3yjbTaTH HOCIIDKCHb ampoOOBaHO Ha
6 MDKHApOJHMX Ta BITYH3HSAHMX HAyKOBO-TIDAKTHYHHMX KOHQEepeHIIAX. 3a
pe3yJIbTaTaMH JONOBi/ei omy0IikoBaHO BiNOBi/IHI TE3U AOMOBI/ICH.

8. BinnoBiguicTs AucepraniiiHoi po6oTH cneniajbHOCTIL

Jlucepramiiina  po6ora  mo  3MICTy  BilNOBiZa€  CHELIAIBHOCTI
132 «MarepiaJIo3HaBCTBO», 3a KOO BOHA MPE/ICTaBICHA 10 3aXHCTY.

PazoM i3 BaXIHBMMH HAayKOBO-TEXHiUHHMH pe3yJbTaTaMH pobora Mae 1
3ayBa)KCHHs, a CaMe:

1. V nyskTi 4 «3aBaanas» ciig O6ysno 6 mucaty mpo BIepIle 3alpornoHOBaHUH,
a60 po3pobIeHKH TBO30HHUI HarpiBaJbHUM IHCTPYMEHT.

2. B posmini 1 Gararo yBard NPHAUIEHO MOXJIHBOCTI 3aCTOCYBaHHA IIpH
nepekadyBaHHi I10 MOJIETHICHOBUM TPyO6aM BOJIHIO, 200 HOro CyMIIIeH. BigmideHo,
mo i IBOr0 MOXHA BHKopHcToByBaTH momieTwieH Mapku ITE-100. Pobota
NPUCBSYEHA OJHOYACHOMY BHKOpPHCTaHHIO mnomierwneHiB mapok ITE-63/T1E-80 1
[TE-63/T1E-100. IMonietmien [TE-63 Mae CXWIBHICTD 10 YTBOPEHHS MIKPOTPILIHH, IO
He JOMyCTHMO NpH NepexadyBaHHI O TAaKUM Tpybam BOJHIO 1 Horo cymimei. Jins
4Oro TOJIi TOBOPUTH PO BOACHb?

3. Ilepen i micna puc. 3.4 TOBOPHTHCS NpPO OTPUMAaHi CHCTEMH JIHIHHHX
anreOpaidHuX i NMiHIMHEX AudepeHUiaTPHUX PiBHAHD Ta MpO iX BHPIIICHHH, 0e3
peJICTABJIEHHS CAMHX OTPHMAHHUX CHCTEM PiBHSHB 1 0€3 MOACHEHD LBOTO.

4. B migposmimi 3.2 HaBemeHa Mopdosoris 3BapHHMX 3’€QHAHL MOMIMEDHMX

TpyD, BHTOTOBJIEHUX 3 TEXHIYHHX MapoK nonierwneny I1E-63, IIE-80 Ta ITE-100
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micngs 1 pOKy 3HAxXOMKEHHS B EKCICPHUMEHTAIbHHX CEpeloBHINAX, ajle Juld
NOpIBHAHHSA i HaJlaHHs OOIPYHTOBAaHHX BHCHOBKIB, HE HaBe/lCHa ixas Mopdornoris
oapasy Iicis 3BaproBaHHS.

5. V posminmi 3 3nificHeHi BUNpoOyBaHHSA Ha PyHHYBAaHHS 3BapHHX IIBIB
BUKOHAHMX JBO30OHHHM HArpiBAIbHMM iHCTPYMEHTOM, ajie L€ IHCTPYMEHT BIEpIIe
OmMCyeThcd y HacTynmHoMy poszini 4. Tomy 1eH marepian JouuibHO Oyiio ©
IPUBOJIUTH B PO3LIL 4.

6. Pisusaus (3.1)...(3.9) i piBusHHA (4.1)...(4.9) Ta NOACHEHHA A0 HHX, JK 1
puc. 3.1 i 4.1 Ta puc. 3.4 i 4.4 i3 BiMOBiIHUX PO3ALIIB 3 i 4 iIeHTUYH]I OJJHE OJHOMY.
B posziii 4 ix He TpeOa Oyy0 MOBTOPIOBATH, & IaTH MOCHJIAHHS Ha po3au1 3.

7. TpucyTHi apiOHi 3ayBaxkeHHs. Y psal GOpMyI onucaHi He BCi 3MiHHI, a
[IOSICHEHHS MMO3HA4YeHb 3MiHHUX y (opMysiax 3a3BUyail HamucaHl B PSJIOK, OJMH 32
ONHMM, a TOBHHHI OyTM B OKpeMHX psaKax. BiicyTHi 3HaKH MyHKTYaIii I1CIIs
dbopmyi1. Ha puc. 3.7 i 3.8 po3risHyTi 3aJI€)KHOCTI ITE-80/T1IE-63, a Ha puc. 3.913.10
sanexHocTi IIE-63/ITE-100. He BapTo OyIi0o A3epKajlbHO BlIOOpakaTu po3TallyBaHHS
nonierwrieny ITE-63. J[o TOro » NOpyIIEHO MOCITIOBHICTh HaJlaHHS CIIOPITHEHUX
pucyskiB 3.7 i 3.10 ii puc. 3.8 i 3.9. Hanucu Ha xpuBuX puc. 3.20 1 3.21 HaACTUIBKH
npi6Hi, mo He unraroThes. Ha puc. 3.11 He mo3HaveH] KPHBI 3aJI©)KHOCTEH Ta HEMAE
nosicieHb il KpuBHX Ha puc. 4.3. Jlo dopmynu (3.15) HajmaHl NMOSCHEHHA VI
BeJIMYMH, HE IIPUCYTHIX Yy Hill. 3yCTpi4aioThCA 3JIUTI CJI0BA Y TEKCTI.

3a3Haveni 3ayBaXKeHHs He 3HIKYIOTh BHCOKOTO HayKOBOT'O PIBHS JEcepTalii Ta
B I[LJIOMY HE BIUIMBAIOTh Ha MIO3UTHBHY OLIIHKY poOOTH.

3arajibHi BHCHOBKH.

AHani3 aucepraiiiiHoi po6oTH BKasye Ha Te, IO BOHAa € CaMOCTIHHHM
3aBeplIEHMM HAYKOBHM JOCIHI/DKCHHSAM, B sSKOMY OTPHMAaHO HOBI aKTyalbHl 1
0OI'pyHTOBaHI JaHl.

Cama paucepraniiiHa poOoTa BHKOHaHAa Ha BHCOKOMY HayKOBO TEXHIYHOMY
piBHi Ta J03BOJIsI€ BUPILIUTH aKTyaJlbHE 1 HarajlbHe NMUTaHH 3BAPIOBAHHA 1 PEMOHTY
[OJTieTHICHOBUX TpyOompoBofiB, BuroroBieHux 3 mnomietwieHy IIE-63 3
noniermwienamu cydacHux mapok ITE-80 ta I1IE-100.

Bpaxkaro, IO jucepraiiiiHa poGora Biamosimae BumoraM «llopszKy
NPUCY/UKEHHs CTymeHs JokTopa (iiocodil Ta CKacyBaHHS pillieHHA pPa30BOl
creniagi3oBaHoi BYEHOI pajd 3aKjiaJy BHINOL OCBITH, HAayKOBOl YCTaHOBH IIpO
NPUCYDKEHHS CTyNeHs gokTopa dinocodii», 3arsepmkenoro Iloctanosoro Kabinery
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minictpiB Ykpaiau Ne 44 Bix 12 ciuns 2022 poky, a ii aBTop, KoBajb4yk Maxkcum
O/ieKcaHAPOBHY — 3aCIIyTOBY€ Ha IIPUCY/DKEHHS HOMY HayKOBOI'O CTYIICHS HOKTOPa
bimocodii B ramysi 3Hamp 13 «MexaHiuyHa iH)XeHepis» 3a CHELiabHICTIO
132 «MarepiaJIo3HaBCTBOY.

Penen3eHr:

IIPOBiIHUI HAYKOBUH CITIBPOOITHHK

Bimiry Ne 56 «®i3uKa ra30Boro po3psmy Ta eeKTPOTepMID»
[HCTUTYTY €J1eKTPO3BapIOBaHHS

im. €.0. ITarona HAH YxkpaiHu, A
JIOKT. TEXH. HAayK \(/Z e Cepriit PUMAP

[Tigmuc np.H.c., A.T.H. Cepris Pumapa 3acBiayio.
Yuenuii cekperap IHCTUTYTY €leKTPO3BaprOBaAHHA
iM. €.0. Ilatrona HAH Ykpainu,

KaHJ. TEXH. HAYK

LImnsa KJIOYKOB




