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PEIEH3I1
Ha nucepraiiiiny podoty JlicoBoro Ilasia Exyaprosuya
«CTifiKicTh HU3bKOJIETOBAHKX TPYOHMX cTaseil GepruTo-NepniTHOrO KIacy Ta
iX 3BapHUX 3'€HAHb ¥ HEUTPAIEHOMY IPYHTOBOMY CEPENOBHIII 38 KATOMHOI
ToJIApH3allii», MpeacTaBleHy Ha 3100y TTs HayKOBOTO CTyIeHs J0KTopa dinmocodii
B rayysi 3Hanp 13 «MexaHiuHa IHXKEHEpIsD»

3a cremianpHicTIo 132 «Martepialo3HaBCTBOY

AKTYaJIbHICTh T€MH JHCepPTaUiliHOT podoTH

Huceprarnifina po6ora JlicoBoro Ilasma Enxyapposudya mpucBsvYeHa
aKTyalbHOMY IHWTAHHIO Cy4acCHOCTI — BH3HA4YEHHIO CTIHKOCTI 3BapHMX 3’€IHAHb
MaricTpaJbHUX Ta30MpOBOAIB YKpalHH IPOTH KOPO3IMHOIO PpO3TPICKYBaHHS Yy
IPYHTOBOMY cepenoBuIli 3 pH, HaOIMKeHUM 10 HEUTPaJIEHOTO.

I'azotpancrnopraa cuctema (['TC) VkpalHu BKIIOYaE MepPeKy MariCTpabHUX
ra3onpoBOIB JOBKHHOK Mpubiam3Ho 40 THCAY KM, B OCHOBHOMY IiJ3€MHOTO
npokiamaHus. Jua  3aXucTy TpyOONpOBOAIB BiA  KOPO3IMHHUX MpOLECIB
3aCTOCOBYIOTh KOMIUICKCHHUN MTPOTUKOPO3IMHUHN 3aXUCT (3aXUCHUMH IOJIMEPHUMHU
MOKPMBAaMH Ta €JIEKTPOXiMiuHMI — HaBeAEHHSIM KaTOJHOI IoJyfpu3auii), o Aae
3MOIy 3HHU3UTH MIBUIKICTH KOPO3ii cTalli O TeXHIYHO-IOIIyCTUMOIO PiBHSA (MEHIIEe
0,01 mm/pik). IIpore, BIpoBaipKeHI MPOTHKOPO3iifHI 3axoqu He 3a0e3NedyroTh
100% BimcyTHOCTI MpOTiKAaHHS KOPO3iMHMX mporeciB, a dYacTKa aBapil,
CIIPUYMHEHa KOPO3iMHUM poO3TpicKyBaHHAM pocsrae 40%. BaxnueBumu Ui
nomaisinoi 6esmeunol excruryatamnii [ TC YkpaiHu € qociiikeHHs CIpsSMOBaHI Ha
BCTAHOBJIEHHS BIUIMBY KaTOMHOI MoJsipu3alii Ha 3aKOHOMIPHOCTI KOPO3IMHHX
mpolleciB  (KOpO3idHOTO pO3TPICKyBaHHS Ta aHOJHOIO pO34uHEeHHs). Tomy
BHU3HAYCHHs CTiMKOCTI cTanedt Qepurto-mepiaitHoro kmacy (0912C, 17T'1C,
10I2dB), 3 sxkux moOymoBaHI MaricTpajbHI Ta30mpOBOAM YKpaiHM MPOTH
KOPO3iHOTO PO3TPICKYBaHHS Y IPYHTOBOMY CEPEIOBHII, € aKTyaJIbHOI HayKOBO-

TEXHIYHOIO 3aJa4ero.



Crpykrypa Ta opopMJIeHHS

Ilucepramniiiga Jlicoporo ILE. po6oTa ckiragaeTbes 3 aHoTalil, meperiky
CKOPOYEHb, BCTYILY, II'SITH PO3.iTiB, BACHOBKIB, CIIUCKY BHKOPUCTAHUX JUKEPCI
Ta 2 IONATKiB. 3aralpHui o6car mucepTarii cTaHOBUTH 163 CTOPiHKH 3 53
prcyHKamy, 16 Tabmuusamu, 6i6miorpadiunum criuckoM i3 114 HaliMeHyBaHb Ta
2 MONATKIB 3 METOIUKAMHU JOCIIIKEHb.

VYV mnepmoMy po3aiii HaBeNEHO OIVIAN JITEPATypHHX JDKEpen oo
0COBMMBOCTEN  KOPO3iMHOrO  pO3TPiCKyBaHHS — MiA3€MHUX  MariCTpajbHHX
ra3onpoBoziB. PO3IIAHYTO MexaHi3M Koposii cTani y IpyHTI, CIIOCOOH 3aXMCTy
MiI3eMHUX Ta30IpOBOMIB BiJ IPyHTOBOI KOpO3ii, NaHO BH3HAYEHHS ABHINA
KOPO3ifHOTr0 pO3TpPiCKyBaHHS, BU3HAYEHO YHHHUKH, KI HOr0 BUKIUKAIOTE.

Y gpyromy posgiai  o6rpyHTOBaHO BHOIp O0G’€KTIB  JOCIIIKCHB!
mastoyrienesi (0912C, 17T'1C) i Husskonerosana (10I20b) tpyOHi crani Ta
spapHe 3’emHaHHA 31 crami 10I2®b. HapemeHOo METORMKH JOCIIIKEHS.
Jlebopmanis 3 Manoro mBuaKicTo 107 ¢!, BonpTaMIepoMeTpis, IOTEHIIOMETPis,
BU3HAYEHHS €JICKTPOJIITHYHOIO HABOJAHIOBAHHS CTall 3a KAaTOAHOI mosspusalii,
OTITHYHA MIKPOCKOIIi0, CKaHYBalbHY €IEKTPOHHY MIKPOCKOTII0, Bi3yalbHUH
orys, rpadivHO-aHATITHYHI METOIH.

Tperiii po3aiii MPUCBSIYEHO YIOCKOHAIEHHIO PO3pOOJIeHOI B [HCTHTYTI
eleKTPO3BApIOBAHHS ~ KOMIUIEKCHOI ~ METONWKH, 110  3aCTOCOBYETHCA  JUIA
IIPHCKOPEHOTO JOCHI/DKEHHST KOPO3iHHOro PO3TPiCKyBaHHS TPYOHHX CTaledl B
nabopaToOpHUX yMOBaX, B YaCTHHI BOJIBTAMIICPOMETPUYHOrO BH3HAYECHH
miama3oHy TIOTeHIIamiB 3MiHM MexXaHi3My KOpO3iHHOTO  pO3TpiCKyBaHHS,
IIBUAKOCTI 3aIHMIIKOBOI KOpO3ii Ta OLIHIOBAaHHS YaCTKM KPUXKOI CKJIAIOBOI Y
3]1aMax 3pa3KiB i3 3aCTOCYBaHHSIM KOMIT IOTEPHOI MPOrpaMu aHajli3y 300paxeHb y
371aMax 3Pa3KiB IMicis KOpo3iHHO-MeXaHIuHUX BUNIPOOYBaHb.

Y  dyeTBepToMy  pO3AiMi  HaBeIEHO  pe3yJbTaTH  JOCII/DKEHHS
3aKOHOMIPHOCTEH TpoIecy KOpPO3iHHOTO pPO3TPICKYyBaHHS MAaJIOBYIJICLEBUX
Tpy6HuX cratedr 09I2C Ta 1701C 3a BIIMBY KAaTOAHOI MOJsApH3aLii.

TlinTBepmKeHO, IO KOpo3iifHe pO3TpiCKyBaHHS TPYOHHX CTaled 3alexkHO BiX



NOoTeHIiany rmepebirae 3a pI3HUMHU MEXaHI3MaMH: JIOKATbHO20 AHOOHO20
DO3YUHEHHA, B00HEB020 pPO3IMPICKYEAHHA Ta 3MIUAHUM MEXAHIZMOM, KOJIH
IOYMHAETECS IMPOHUKHEHHS BONHIO B CTallb, IO BiAOYBaeTbCs 3a pI3HUX
morenmianis: mig cram 09I2C 3a -0,850 B, 17I'1C 3a -0,800 B. Kopoziiine
PO3TPiCKyBaHHS 3a BOJHEBUM MEXaHI3MOM, K€ € HallHeOe3Ne4HIINM YHHHUKOM
py#HYBaHHS MaricTpalbHUX rasomnposoniB s crtani 0912C mounHaeThbes 3a
noteHmiaiis Bix emuime -0,980 B, musa cram 171'1C — Big emsime -1,000 B, mo
IiATBEPUKEHO pe3yabTaTaMH  OIIHIOBaHHS CXWJIBHOCTI 1O  KOPO31HHOTro
po3TpickyBanHs 3a KoedinierTom Ks, ckaHyBabHOI €I€KTPOHHOI MIKPOCKOMII Ta
KOMIT FOTEPHOT MPOTpaMy aHaJi3y MOBEPXHI pyHHYBaHHS.

Y  m’AToMy  po3amisi  NpENCTaBleHI  pe3yNbTaTH  JOCIHIIKEHHS
3aKOHOMIPHOCTEH KOpPO3iMHOTO PO3TPICKyBaHHS HU3BKOJIErOBaHOI TpyOHOI craii
10I2®b Ta 1 3BapHOro 3’€qHAaHH]. Big3HaueHO pO3IMIMpEHHS [iana3oHy il
3MiuaH020 Mexarnizmy KOPO3iHHOTO po3TpicKyBaHHS A Liel crani Big -0,750 B
mo -1,050 B. Lleti miamazon mis craiai 101206 cranosuts 0,300 B. Koposiiine
pPO3TpicKyBaHHS 3a BOOHEBUM MexaHi3MoM misi crajii 10I'2db mounHaeTbes 3a
HalfOinpIm Bix’ eMHOro mnoTeHmiamy, -1,050 B mopiBHsSHO i3 HU3BKOJIErOBaHUMHU
cramsaMu. [Ipy IIbOMy BCTaHOBJIEHO, III0 B HOPMOBAHOMY [iama3oHi 3aXHUCHHUX
notermianie Bigx -0,750 B mo -1,050 B cXunpHICTE OO0 KOPO3iHHOTO
PO3TpicKyBaHHS 3BapHOro 3’emHaHHs ctani 10I2db Hmxde, HiIX s OCHOBHOTO
MeTanmy. [lokasaHo ™m0 pyHHYBaHHS 3BapHOTO 3 €IHAHHS BiIOyBaeTbCs IO
OCHOBHOMY MeETally, II0 KOPENIOE 3 pe3yIbTaTaMH aHali3y BUIAJKIB KOPO31MHOI0
PO3TPiCKYBaHHS Ha MariCTPaJIbHUX ra30TpOBOAaX.

OO0rpyHTOBaHicTh HAYKOBHX M0JI0K€Hb, BUCHOBKIB i peKkoMeHalii

CdopMmynpoBaHi B AUCEpTaIiifHi# poOOTI HAYKOBI MOJIOKEHHS, BUCHOBKH Ta
peKOMeHpallii [OCTaTHBO IIOBHO OOIpyHTOBaHI 3700yBadeM, BHKIAICHI B
IOoKa30Bili ¢opmi Ta BimnosimaroTe BciM BumMoram MOH Vkpainu 1momo
IaucepTalifHUX poOiT.

ABTOpOM HYITKO BHM3HAQUEHO OO'€KT Ta MpeaMeT NOCHIMKEHHS, HOro Mery,

TOYHO C(OPMYJIBOBAaHO 3aBHaHHS MJOCTIKeHHS. B nucepTamiiiHii po6oTi



ONpalbOBaHO 1 3HAYHA KUIBKICThH JIITEPaTypHUX Kepel SIK BITYM3HSHHUX, TakK 1
3apyOi)KHUX BUYEHUX.

OOrpyHTOBaHICTP HAYKOBHX IIOJIO)KEHb 1 BHCHOBKIB 3a0e3IedeHo
BUKOPUCTaHHSAM Yy poOOTI mpaub BH3HAHUX BUeHHX 1 GaxiBIiB y ramysi
KOpPO31MHOTO pO3TPiCKYBaHHS MaricTpalibHUX TpPyOOIPOBOIIB; 3aCTOCYBaHHIM
no6pe anpoOOBaHMX METOJIB Ta METONWK JOCIIKEHHI Ta po3poOIli BlacHUX. Y
po6OTI BUKOPUCTAHO METOIM BU3HAUCHHS €JIEKTPOJIITUYHOTO HABOJHIOBAHHS CTa
METOOM KaTOAHOI mosisipu3anii, nedopmarlii 3 Majaor MIBUAKICTIO, ONTHYHOI Ta
€JIEKTPOHHOI MiKPOCKOIIisl, IOTEHIIIOMETPil Ta iHIIIi.

OO6rpyHTOBaHICTh OTPUMAHUX PE3yJIbTATIB, HAYKOBUX I10JIOKEHE i BUCHOBKIB
TaKOX IIATBEpIKEHa YCIIIIHOI ampolaliero MarepiaiiB Aucepramii Ha
YHCJIEHHUX HayKOBHUX KOH(EpeHLIsX, B TOMY YHUCIi 1 MiDKHAPOIHUX.

JlocToBipHiCTH Ta HAYKOBA HOBH3HA Pe3YJIbTATIB JOCTIIKEHE

JIOCTOBIpHICTh OTPHUMaHHX pe3yJbTATIiB 3abe3reuyBaiacs IPOBEIECHHIM
JOCIIIKeHb Yy BUIpoOyBanbHIA nabopartopii, akpenuroBaniii HamioHansHUM
areHTCTBOM 3 akpenutauii Ykpainu BimmoBigao go Bumor JCTY EN ISO/IEC
17025:2019. HaliBaromiri pe3yJpTaTH AUCEPTALiiHOI poOOTH, SIKi BiIOOpaKaroTh
HayKOBY HOBU3HY, HACTYIIHI:

Poswupeno ysBIEHHs IIpO CTIHKICTh cTajedl (epuTo-mepiiTHOro Kiacy
0912C, 17T'1C ta 10I'20b npoTH KOpO3iHHOTO PO3TPICKYyBaHHS Yy IPYHTOBOMY
cepemosuli, 3 pH, HaOnImXeHMM [0 HEWTPaNbHOro (MOIEIBHOMY IPYHTOBOMY
enexTpoiiTi NS4), 3a KaToqHOT MOJSIpH3allii, sIKe MoJIsrae y TOMY, IO 3aJI€KHO Bif
pIBHS KaTOIHOI MOJISIpU3allil B HOPMOBAaHOMY Jiaa3oHi 3aXUCHUX MOTEHIaliB Bif
-0,750 mo -1,05 B, koposiiiHe po3TpickyBaHHS BigOyBa€ThCs 3a MeXaHi3MaMH
JIOKaJIbHOr0 aHOJHOTO PO3YUHEHHS, BOJHEBOTO PO3TPICKYyBaHHS ab0 3MilIaHUM.
Oco0nuBo cmifg MmOKpPecAWTH, M0 [iala30HMd IOTEHLialiB [ii 3a3HaAueHHX
MEXaHi3MiB BIJPi3HAIOTBCS TS CTallell pi3HOTO XiMIYHOTO CKIamdy.

Bcmanoeneni rpaHuLl iala3oHIB MOTEHIANIB, 33 SKUX BinOyBaeThes 3MiHA
MEXaHi3My KOPO3ilfHOrO pO3TpiCKyBaHHS cTaieil (epuTo-NepIiTHOrO KiIacy

MOJIEIBHOMY IPYHTOBOMY eneKkTpoaiTi NS4 B Hopmoanomy JICTY 4219



miamasoni 3axucHuX mnorenmiams. s crameit 09I2C, 17T'1C Ta 10I20b
3MilTaHAH MeXaHi3M pealnisyeTses B miamasoHax: Bif -0,850 B mo -1,000 B, Bif -
0,800 B mo -0,980 B, Bix -0,750 o -1,050 B, Binmosinno. 3a MOTEHIAIB OLIBII
TIO3UTUBHUX HIKHBOI TPAHUIN [i€ MeXaHi3M JIOKAIbHOr0 aHOJHOTO PO34YMHEHHS,
GLNBII B’ €MHHX BEPXHBOI IPAHHUIIl — BOTHEBOTO PO3TPICKYBAHHS.

Bcmanoeneno, mo 3BapHi 3’emmHamds 31 crami 100205 He cxwibHI [0
KOpO3ifHOT0 PO3TPiCKYBaHHs 3a BOJHEBUM MexaHisMoM B Hopmosaromy ACTY
4219 miama3oHi 3axucHUX noteHwianis Bix -0,750 mo -1,05 B y momenbHOMY
rpyHTOBOMY enekTpouiti NS4. PyliHyBaHHS 3BapHOTO 3’€HAHHS BiIOyBaeThCS IO
OCHOBHOMY MeTaly, IO JMAOBEIEHO MeTalorpadidHuMu JOCII/DKEHHAMI Ta
Y3rOMKYETECA 3 BHNAAKaMH KOPO3IHHOro pO3TPiCKyBAaHHA HA MariCTpanbHUX
ra30MpoBOAAX.

Bnepuie écmarnoénero paBOMIPHICT 3aCTOCYBaHHA KoedillieHTy CXHIBHOCTI
10 KoposilfiHoro po3rpickyBaHHs Ks, BBENEHOro JUissi OCHOBHOTO MeTally, I
TTOPiBHAIBHOTO OILIHFOBAHHS CTIMKOCTI 6e3/1eeKTHUX 3BAPHUX 3’ €IHAHb.

3HavymicTh OTPUMAaHHUX Pe3yabTATIB JJIsl HAYKH Ta IPAKTHYHOI0
BHKOPHCTAHHS

JocTipKeHHS, SAKi MPOBOOWINCS B paMKax JaHOi AucepTalilinoi poGotw,
BUPIIIMNY BaXJIHBE HAyKOBO-TEXHIYHE 3aBIAHHA Yy Tally3l MaricTpaabHUX
ra3ompoBOJiB, 30KpeMa BCTAHOBIEHHS CTiHKOCTI 3BapHHMX 3’ €IHAaHb CTalleH
(bepuTo-TepMiTHOrO KJIacy, 3 SKMX MOOyJ0BaHi MaricTpaibHi ra3onpoBOAH
Vkpaiam: 09I2C, 17T'1C, 10I2®B, mpoTu KOpo3iffHOro pO3TPiCKyBaHHS Yy
IpyHTOBOMY cepemoBuini 3 pH, HaGIMKeHMM [0 HEHTPaIbHOTO (MOACILHOMY
IpyHTOBOMY ejiekTpoiiti NS4), 3a xaToxHoi monspusanii B Hopmosaromy JICTY
4219 niamazomi 3axucHUX noTeHmiamis Bix -0,750 mo -1,050 B. Otpumani
pe3yNbTaTH MaloTh BK/IWBE 3HAUEHHs [UIL NONaNbIIOi Ge3MedyHoi eKCIuryaTawii
I'TC Ykpainu.

IMpakTH4yHA HiHHICTH POOOTH NOJISAIra€ B HACTYITHOMY:
1. YIOCKOHAEHO KOMIUIEKCHY METOAUKY I[PUCKOPEHOTO JOCHIIKEHHS

CTIMKOCTI  HHU3BKOJETOBAHMX  CTajed  (GepUTO-NEepiiTHOrO  Kiacy  IpOTH



KOPO3iifHOTO PO3TPICKyBaHHS B YAaCTHHI BOJBTAMIIEPOMETPUYHOIO BU3HAUEHHS
Iiama3oHy TIOTEHI[ialiB  3MIiHM MeXaHi3My KOpO3iMHOI0  pO3TpiCKyBaHHS,
IIBUAKOCTI 3aJIMIIKOBOI KOPO3il Ta OIlIHIOBAaHHS YacTKU KPUXKOI CKJIaI0BOI Y
371aMax 3pa3KiB i3 3aCTOCYBaHHSIM KOMIT IOTEPHOI MporpaMu aHajizy 300pa’KeHb.

2. Po3po6neno nabopaTopHuid CTEH AJIs BU3HAUCHHS! IIBUAKOCTI 3aJTHIIKOBOL
Kopo3ii TpyOHOI cTanmi 3a KarogHOl MoJsIpu3allii, 10 Ja€ 3MOTYy BCTaHOBUTHU
3HAYE€HHS MiHIMAJIBHOI'O IMOTEHIIaTy, 33 SKOTO NOCATAEThCs TEXHIYHO JTOCTATHIN
3axucHu# edexr (0,01 MM/pik).

3. BcraHOBIIEHO, 0 KOpO3iliHE PO3TPICKYBaHHS 33 BOJHEBUM MEXaHi3MOM,
sIKe € HaltHeOe3MeUHI UM YMHHUKOM PYWHYBaHHS MaricTpalbHUX ra30MpPOBOIIB, Y
MOJIeIbHOMY IpyHTOBOMYy enekTpomiti NS4 mus crameir 0912C ta 17T1C
IIOYMHAETHCSA 3a IMOTeHIIaNiB, 01 Bix emHuX -0,980 B Ta -1,000 B, BixmosigHo,
110 HUK4Ye 3a a0COIFOTHUM 3HaueHHM HopMmoBaHoro JICTY 4219 makcuMaasHOTO
3aXUCHOro mnoTeHUianmy. Ha BimMiHy Bin 3a3HaueHux cramei, mis 10[20b,
JEroBaHOI BaHaAleM Ta HIO0ieM, KOpO3iifHE pO3TPiCKyBaHHS 3a BOJHEBUM
MEXaHI3MOM IIOYMHAETHCS 3@ IOTEHI[aNB, B €MHIMMUX MaKCHUMAaJIbLHOTO
3axi/10Horo -1,05 B, mo oOymMoOBIeHO HasBHICTIO OiBIIOT KiJIBKOCTI JIeTyBaJIbHUX
€JIEMEHTIB.

Y IockoHalleHa METOJHMKAa BUKOPWCTaHA I 4Yac MOCTiMHKeHHS TMPUYWH Ta
MeXaHI3My pyHHYBaHHS MariCTpajgbHHX ra3onpoBoiiB Ykpaiau B 2020-2021 pp.
st TOB «OnepaTtop ra3oTpaHCIOPTHOI CUCTEMH Y KpaiHu.

IloBHOTa BKJIaay pe3y/bTaTiB AHcePTALIHHOI0 A0CHAIAKEHHS Ta
HAayKOBHX I0JIOKeHb B OMYO/JiKOBAHUX Npansix

3a TeMoro auceprauii omyOmikoBaHo 14 pobiT, 3 HUX 4 CTaTTi y HAyYKOBO
IepioOAWYHUX BHUAAHHSX, IO BXOIATH OO Hayko Merpuunoi 6asu SCOPUS, 4
CTaTTi y (paXxoBUX BUAAHHAX YKpaiHH, 6 myOuikanii y 30ipHHKaX HAYKOBUX Mpab i
MaTepianax KoHGbepeHIii.

VY4acte 3100yBaya y poOoTax, 110 OImyOJIiKOBaHI y CITIBaBTOPCTBI, 3a3HaYeHa

y JucepTartii.



Arnpo0arist poOOTH: OCHOBHI HaYKOBI MOJIOKEHHS Ta Pe3yIbTaTH JOCIiIKEeHb
JOTOBiHaTKCS Ha 6 HAYKOBO-TEXHIYHUX KOH(PEPEHIIIsIX.

OmyOmikoBaHi MaTepiaJii MOBHICTIO BifoOpa)kaloTh 3MICT AUcepTalil Ta
BIITMOBINaIOTh BUMOTaM IyHKTY 9 «llopsioky mNpHUCyIKeHHsS CTYIEHs IOKTopa
dbirmocodii Ta ckacyBaHHSI pillIeHHsS pa30BOl CIIeLiali30BaHOI BYEHOI paau 3aKiany
BUIOI OCBITH, HAyKOBOi YCTaHOBH IIpO IIPUCYKEHHS CTyNeHs IOKTopa
dirocodii», 3arBepmxenoro [locranosoro Kabinety MinictpiB Ykpaiau Ne 44 Big
12 ciuns 2022 poky.

ITo nuceprauiiiniii po60Ti MO:KHA 3pOOHTH HACTYNHI 3ayBaKeHHS:

1. B poGoTi HaBegeHO pe3ylbTaTH MAOCHIMKEHb BIUIUBY MOTCHIiATY
KaTogHOI moJisipu3alii Ha HAaBOIHIOBaHHS (DEpUTO-TIEPIITHUX CTalel pi3HOTO
XIMIYHOTO cKJIaay. AJle He 3a3HA4eHO, YA MOKHA IOCHiKyBaTU MPOHUKHEHHS
BOJHIO B MeTaj 3BapHUX 3'enHaHb. Ha Milf mormsa, e po3mupmio 6 rpaHumi
BHUBUEHHS Me€XaH13My BOJHEBOr'0 PO3TPiCKyBaHHS.

2. Bigmomo, 1m0 KOpo3iHE pPO3TPICKYBaHHS 3a3BHYail IHIIIIOETBCS Ha
nedexTax CTPYKTYpH Ta HeMeTaleBHX BKItoueHHsX. OmHaK, B QUCEpTaIlii oMY
NUTAHHIO HEe NpUIiIeHO yBary. [IosiCHITH, UM BpaxOBYBalM BIUIUB AE(EKTIB y
IPOBEACHUX JOCIIIKEHHIX?

3. 3ayBa)K€HHsI CTOCOBHO MeXaHi3My KOPO3iHHOTO pO3TPiCKyBaHHS cTajiell B
yMOBax KaTOJHOI moiyisgpu3aiii. B po6oTi He TiNbKU Moka3aHo, alle ¥ KiJbKICHO
ouiHeHO (paktorpadidHi 03HAKW MPOSBIB aHOJHOTO PO3YMHEHHS YU BOIHEBOIO
OKpHXYeHHS Iia dYac Jochimkeds. JlomiampHO Oyio O  KOHKpETHIIIE
OXapaKTepu3yBaTH, fKi came (pakTorpadiuHi O3HaKH € O3HAKaMU Jii MeXaHi3My
JIOKaJIbHOTO aHOJHOTO PO3YMHEHHS, a SKi XapaKTepHi JJIs MeXaHi3My BOIHEBOIO
PO3TpiCKyBaHHs?

BucHoBok no auceprauii

BiamideHi HeNOJIKU Ta 3ayBaKeHHs, sIKi OyJIM BUCJIOBIEHI IIOJ0 OKPEMHUX
acneKkTiB poOOTH, HE BIUTMBAIOTH Ha 3aralbHUN HAYKOBUN PIBEHb Ta BaXKIUBICTH
JOCIIKeHb, IIpeAcTaBleHUX Yy pguceptamii. Jucepramiiina poGora IL.E.

JlicoBoro Ha TeMmy «CTIMKICTP HH3BKOJIETOBAaHUX TPYOHHUX CTallell Qepuro-



IEPIITHOTO KJacy Ta IX 3BapHUX 3'€JHaHb Yy HEWTPAIbHOMY IPYHTOBOMY
CepeloBMINI 3a KaTOAHOI MOJIpH3alii» BHKOHAHA Ha BHCOKOMY HayKOBO-
TeXHIYHOMY PiBHi 1 € CaMOCTIHHM Ta 3aBEepLICHMM HAyKOBHM MOCIHiIKEHHSIM
Ha akTyaJbHy TeMmy. BoHa Mae 3HaYHMH TNOTEHLIan Ui [MOJaIbIINX
HOCTiMKeHb, CHOPAMOBAHUX 3aMOOIraHHIO  KOPO3IMHOMY — PO3TPICKYBaHHIO
MaricTpalbHUX TPYOONPOBOAIB, Ta Ge3CyMHIBHO Ma€ NpPAaKTH4YHY LIHHICTB IS
ra30TPaHCIIOPTHOI CUCTEMHU Y KpalHHU.

Hucepranilina pobora Biamosizae BuMoraMm HyHKTiB 6, 8 Ta 9 «Ilopsaky
IIpUCYIKEHHs CTyIeHs AoKTopa ¢imocodil Ta ckacyBaHHs pillleHHS pa3oBOi
crewLianizoBaHol BUEHOI pajy 3aKjiady BHUINOI OCBITH, HAYKOBOI YCTaHOBHU IIPO
IpUCYIDKEHHS CTyNeHs mokTopa izocodii», 3aTeepmxkenoro IlocTtaHoBoro
Ka6inery MinictpiB Vkpainu Ne44 Big 12 ciums 2022 poky, a ii aBTOp —
Jlicosuii IIaBno ExyapaoBu4 — 3aciyroBye Ha IPUCYDKEHHS HOMY HayKOBOTO
cTyneHs noktopa ¢imocodii B ramysi sHamp 13 «MexaHniuHa IHXeHepis» 3a

crerianpHicTIO 132 «MaTtepialo3HaBCTBOY.

PenenzeHT:

IPOBiAHMI HayKOBUH CIIBPOOITHHK

Bigminy Nel2 «HoBi KOHCTpYKTHUBHI

(GopMH 3BapHUX CIIOPYX I KOHCTPYKIIIK»

IE3 im. €.0. ITatona HAH Vkpainu

TOKTOp TeXHIYHUX HayK, 29 s

CTapIIUil HAyKOBHH CIiBPOOITHUK ) /7// Map’sua PABKIHA

Ilignuc Map’sau PABKIHOI 3aCBIAYYIO:

Buenuit cexperap /
IE3 im. €.0. ITatona HAH ¥

KaHIMUJAT TeXHIYHUX HAyK | Lns KJIIOYKOB



