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KYXAPA Bonoaumupa BaneHTuHOoBMYaA

Ha aucepTtauinHy poboty CUTHUKA Cranicnasa BonoaumupoBuya
Ha Temy: «linBUWEHHA NPOAYKTUBHOCTI Ta 3HMXKEHHA BUTpAT
MeTany npu wramnyBaHHi i3 ManoByrneuesoi ctani
3aroToBOK iNb3 ANA CHapAQiB cepeaHLOro Kaniopy»,
nonaHoi Ha 3a000yTTA HayKoBOro CTyneHs AokTopa ginocodii
3a cneuiansHicTio 131 «MpuknagHa mexaHika»
(ranysb 3HaHb 13 «MexaHidYHa iHXeHepia»)

1. OuiHka cTpyKTyp#u Ta 3MicTy aucepTauii

[ucepTauin cknaaaeTbes 31 BCTYNY, LWECTU po3Ainis, 3aranbHX BUCHOBKIB, CNIUCKY
BUKOPUCTaHUX JXXepen Ta goaaTtkie. 3aransHuin obcar poboTu cTaHoBUTL 265 CTOPIHOK 3
AKUX OCHOBHUM TEKCT 3anmae 202 cTopiHku (Big po3ainie «Bctyn» Ao «3aranbHi BUCHOBKM
no poBoTi» BKMOYHO), cepea skux cTop. 51-52 3alHaTi NoBHICTIO Tabnuuero 1.2, a Takox
ctop. 55 3amHaTa nosHicTiO puc. 1.12. CymapHo poBora MicTUTb 162 puUCyHKM Ta
4 Tabnuui. CNUCOK BUKOPUCTaHUX Qxepen Hapaxosye 192 HallMeHyBaHHSA | PO3MILLEHUA
Ha 25 cTopiHkax (cTop. 224-248). [lopatku 3anmaroTb 17 CTOpIHOK (cTop. 249-265).
Y nopatkax noAaHo TexHiYHy IiHopMauito, KPEeCNeHHA LWTAaMMNOBOro OCHALLEHHS,
XapakTepucTUKn maTtepianis, pe3ynbTaTu ekcnepumeHTiB | anpobauilo pesynbrarie
DOCNIDKEHHS.

2. 3aBnaHHA, CTPYKTypa Ta BiANOBIAHICTL AucepTauii

Y aucepTtauinHin poboTi BUKOHAHO Taki 3aBAaHHA:

1. Ha ocHoBI MeTOAY CKIHYEHHUX ENEMEHTIB CTBOPEHO MaTemMaTuyHi Moaeni rapsyoro
OCaf)XyBaHHA Ta rapsyoro 3BOPOTHOrO BWAABNIOBAHHA KPYrNWUX | KBAAPaTHUX
3aroTOBOK 3 Manosyrneuesol ctani. [MpoBedeHO KOMN'IOTEpHE MOAENoBaHHSA
Npouecis 3 METOK BU3HAYEHHS ONTUMANbLHOTO TEMNEPATYPHOrO Pexumy,
LUBUAKOCTI AepOpMyBaHHS, PO3NOAINY NUTOMUX 3yCUNb Ta OLHKK IHTEHCUBHOCTI
nnacTu4yHoi aedopMallii ¥ nponpauloBaHHA CTPYKTYPU MeTany.

2. Po3pobneHo mogeni Ta 34IMCHEHO YUCENbHUW aHani3a NPOUECiB BUTATNYBaHHA 3
NOTOHLLEHHAM Yy rapsyux, HanisrapsyuMx | XonogHux ymosax. BcraHoBneHo
rpaHu4Hi cTyneHi aedopmadii, 3ycunnsa, HanpyxeHo-gedopmosanun crtaH (HAC)
Ta reoOMeTPUYHI XapaKTepUCTUKK HaniBgabpukaTis AnNs HACTYNHOro oBTUCKY.

3. 3 ypaxyBaHHAM Hakonu4yeHHs Aedopmalivi Npu nonepeaHix nepexoaax, BUKOHaHO
MOAENOBAHHA 3aKMOYHOO XONOAHOro OBTUCKY 3 OCaMKyBaHHAM (naHuiB Ha




AOHHIN YaCTUHI 3aroTOBKW, OTPUMAHO AaHi WoAo (POPMOYTBOPEHHS, 3ycunb Ta

MEXaHI4YHUX BNacTUBOCTEN roToBUX BUPODIB.

4. Ha ocHoBI pe3ynbTaTis MOAENBaHHA 3AINCHEHO MNPOEKTYBaHHA LITaMNOBOro
OCHALLEHHR AnNs BCIX OCHOBHUX CTaain AedopMyBaHHSA: rapsvyoro BUAaBNOBaHHS,
BUTANYBaHHA 3 MNOTOHLUEHHAM Yy PI3HUX TeMnepaTypHux yMoBax, XONOAHOro
oBTuUCKy.

5. PeaynbTati QOCNIMKEHHA BNPOBAAXEHO Yy BUPOOHUYY NPaKTUKY Ta HaBYanbHWnA
npouec.

BignosigHo A0 cdopMynbOBaHOI METU Ta NocTaBneHux 3aBaaHb NobyaosaHo
CTPYKTYPY AvucepTauii, WO BKMOMAE BCTYM, WICTb pO3A4iniB OCHOBHOMO 3MICTY, 3aranbHi
BUCHOBKW, CMIUCOK BUKOPUCTaHUX J)Xepen Ta A0AaTKM.

Avceptauis CutHuka C.B. 3a CTpyKTypol, 3MICTOM, CTUNEM BUKNAQEHHA W
BiANOBIQHICTIO cneuianbHocTi 131 — MNMpuknagHa mexadika Bignosigae BuMoram nn. 9—12
«lMopsaaky NpoBedeHHS eKCNepUMEHTY 3 NPUCYOXEHHS CTyneHs Aoktopa dinocodii,
3arBepaxeHoro nocraHosolo KMY Big 6 6epesHs 2019 poky Ne 167.

3. EkcnepTu3a 3MicTy po3ginis guceprauil

Y BCTyni oOrpyHTOBaHO aKTyanbHIiCTb 0OpaHOro HanpsmMy AOCNIMKEHHS, WO
3ymoBneHa HeobxigHICTIO NigBULLIEHHA eeKTUBHOCTI NPOoLECiB BUrOTOBNEHHSA rNb3 AnNs
apTUnNepiucCbkux CHapsaiB cepefHboro kaniopy mMetToaoM O6'€MHOro WramnysBaHHA. Y
Cy4YacHUX YyMoOBax 3poCTalyMx BUMOr 00 OOOPOHHOI NPOMUCNOBOCTI OcoBnuBOI
3Havywlocti HabysaroTb TexHonorii, 30aTHI 3a6e3neYnuT 3MEHLWEHHA BUTPaT MeTany,
NIABULLIEHHS pecypcy BUpPOOIB Ta rHy4Yke HanaromXeHHs CepilHoro BUpoBHUUTBa 3
BMCOKMM KOEMILIEHTOM BWKOPUCTaAHHA Matepiany. 3 ornsgy Ha ue, y Aauceprauil
3anponoHOBaHO peani3auilo pecypcoolagHux Ta TeXHIYHO OBrpyHTOBaHUX pilleHb Ans
opmyBaHHS MNb3 CKNagHoi reoMeTpil B yMOBax rapavoro, Hanierapsyoro u XonoaHoro
AedopmMyBaHHa. Po3pobneHi nigxogn 6a3yloTbCA  Ha  BMKOPUCTaHHI  METOoAIB
KOMN'tOTEPHOro MOAENOBaHHA 1 403BONAIOTL 3abe3neynT KepoBaHICTb NPOLIECY Ha BCiX
eTanax (bOpMOYTBOPEHHA — BIf rapsA4oro BUMAABMNIOBAHHA A0 3aKN4YHOro obrtucky. Y
BCTYNHIA YaCTUHI Y4iTKO CPOpMYyNbOBaHO METY AOCNIAKEHHSA, OCHOBHI HAYKOBI 3aBAaHHSA,
BU3HayeHo O6'eKT | NnpeaAMeT AOCNIAKEHHA, METOAM AOCNIMKEHHRA, a TaKoX HaBeaeHO
BIAOMOCTI NPO HAayKOBY HOBW3HY, MPAKTUYHY 3HAYYLLICTb OTPUMAaHWUX pe3ynbTaTis, ix
anpobauito, CTpYKTypy Ta 3aranbHui obcsar guceprauiiHoi poboTu.

Y nepwomy po3aini aucepTtauii BUKOHAHO CUCTEMHUM aHania Cy4yacHuXx
TEXHONOrMA BUFOTOBMNEHHA rNb3 CepeaHboro kKanidpy ™ertogamu ob6'emHoro
WTaMnyBaHHA, 30KpemMa rapsyoro OcafKyBaHHSi, 3BOPOTHOrO BWAABMIOBAHHA Ta
BUTAMNYBaHHA 3 NOTOHLWEHHAM. ABTOP y3aranbHUB AOCBIA BUKOPUCTAHHS LUMX NPOUECiB Ans
POpMyBaHHA TOHKOCTIHHUX NOPOXHUCTUX 3aroTOBOK 3i CKNAZHOK rEeOMETPIEHD,
OXapakTepu3yBasLUM iX NepeBaru 3 TOYKM 30py MaTepianokopUCTyBaHHA, CTabiNbHOCTI
PO3MIPIB T2 MOXNUBOCTEN aBTOMaTU3aLYl.

Ocobnuey ysary npuaineHo oBrpyHTYBaHHIO napameTpiB TemnepaTypHOro
peXuMy Ta LBUAKICHUX YMOB AedopMyBaHHs, WO 3abesnevyioTs CTabinbHy Teuir
meTany Ta ¢OpMyBaHHA HeoBXiaHOI CTPyKTypu. Po3rnaHyTO nigxoaM A0 OLHKU
HanpyxeHo-AedOopMOBaHOro CTaHy 3aroToBKU, MOAENI TEKYYOCTi Ta KPUTEPIi rPaHUYHOro




CTaHy, WO nNArMM B OCHOBY MOAAnbLUOrO YUCENbHOrO MOAENoBaHHA NpoUeciB
POPMOYTBOPEHHS.

Y ppyromy po3aini auceprauinHoi pobOTU BUKOHAHO aHaniTUMHWA Orns\g
Cy4acHux niaxoQis OO0 MOAENIOBAHHA NPOUECIB pyWHYBaHHS Martepianis B yMoBax
nnacTuyHoi aedopmauii. ABTOpP CnpaBeAnMBO aKUEHTYE Ha HeOoCTaTHIM BUBYEHOCTI
TpaekTopin AedOopMyBaHHA YaCTUHOK MaTepiany B 30Hax CKNagHOro HanpyXeHo-
AedopMOBaHOro CTaHy Ta Ha OBMEXEHOCTI ICHYOUUX KPUTEPITB, AKI NepEeBaXHO ONUCYIOTL
nvwe cTauioHapHi peXuMu.

O6rpyHTOBaHO  AOUINBHICTL  3aCTOCYBAHHA  MNPUHLUMNY  NIACYMOBYBAHHSA
NOWKOMKEHb ANSA  ONUCY T[PaHUYHOro CTaHy marepiany npu HecTauioHapHOMY
AedopmyBaHHi. [MpoaeMOHCTPOBaHO 3B'A30K MK  (POPMOK  rpaHUYHOI NOBEpPXHI
Aedopmallii Ta KPUTUYHUMUK NapameTpaMu Matepiany, Wo A03BONSAE NOKPALLMUTU TOYHICTD
NPOrHO3y MNNacTUYHOrO PYWHYBAHHA. AHami3 CNUPacTbCs Ha akTyanbHi gxepena 3
NPOBIAHUX HAaYKOMETpUYHUX Bas, WO NIAKPECNoe HayKkoBy Bary i Cy4acHICTb nigxoay.

Y TpeTboMy po3aini AOCNIAXEHO HanpyXeHo-4edOopMOBaHU CTaH marepiany
3aroTOBOK Nig 4ac NPSAMOro Ta 3BOPOTHOrO BUAABNIOBAHHA, 30KpeMa Npu POpMyBaHHI
TOopUeBUX enemMeHTiB Tuny 3ybuiB. Ha OCHOBI aHanisy nons HanpyxeHb | gedopmadin
noByaoBaHoO NapameTpuudHi TpaekTopil pyxy marepiany, Wwo BiaoOpaxalTs xapakrep
NAUHY B KPUTUYHUX 30HaxX 06’ €EMHOro AeopMyBaHHS.

[ns onucy nNpoueciB HakoNUYeHHs MNOLUKOAXEHb 3anponoHOBaHO ABI Mmoaeni
£edOpPMOBHOCTI, B SKUX BUKOPUCTAHO TPpUNapaMeTpUYHi anpoKkCUMaLli KpUBUX rPaHUYHUX
Aedopmauin. Y sKocTi Mogenen niacymMoByBaHHSA 3anyyeHo mogens B.A. OropogHikosa
(HeniHiMHa cTeneHeBa 3anexHICTb) Ta I CNPOLEeHUA NIHIMHWA BapiaHT. 3acTOCyBaHHA
Takux Moaenewn A03BONSAE OUIHUTY rpaHuYHi aedbopmalii, pecypc NNAcTUYHOCTI Ta MeXi
(POPMOYTBOPEHHS ANA PI3HUX CXEM BUAABMIOBAHHA 3 ypaxyBaHHAM cknagHoro HAC.

Y yersepToMmy po3aini AvceprauinHol poboTu npeacTaBneHo pesynsTaTv
KOMN'IOTEPHOro Ta (hi3VYHOro MOAENBaHHA npouecie hopMyBaHHA rinb3 ANs CHapaais
mMeTogoM  oB'eMHOro  wWramnyBaHHA.  3aCTOCyBaHHA  CKIHYEHHO-ENeMEHTHOro
MOAEentoBaHHA Yy  nporpamHomy  cepeposuwli QForm  gossonuno  gocniguTu
(POPMO3MIHEHHS MEeTany, po3noain HanpyXeHb, 30H HAaKoNUYeHHNA agedopMaLlin i NTUTOMUX
3yCWUNb Ha IHCTPYMEHTI.

[ns Bepudikauii peaynbTaTiB YUCENbHOro aHanidy BUKOHAHO eKCnepuMeHTanbHi
AOCNIKEHHA Ha po3pobneHomy WTaMNoBOMY OCHALLEHHI 3 NoAaNbLWUM BUMIPDIOBAHHSAM
reomeTpii HanisabpukaTis Ta OUIHKOK 3DDKHOCTI 3 pospaxyHkamu. [lokasaHo Bnnue
KOHCTPYKTUBHUX | TEXHONOrYHUX napamMeTpiB Ha pe3ynbTaT (POPMyBaHHA, WO Aano
niacrasu AnNs opMyBaHHS peKoMeHAauiv Woao onTUMI3auil TEXHONOMYHUX PEXUMIB.

Y n’aToMy po3aini guceprauii npeacTaBneHo KOMNNEKCHY TEXHOMOMYHY Cxemy
BUrOTOBNEHHA apTUNEPIUCLKOI rNb3un Ans 125 MM TaHKOBOro NOCTPINY 3 KPYrnoi cranesol
3aroToBku. [loCnigOBHO nNpoOaHani3oBaHO BCI OCHOBHI €Tanu: rapsyYe 3BOpOTHE
BWOABNIOBAHHSA, BUTAMNYBAHHA 3 NOTOHLUEHHSAM Y rapaynX, HENOBHICTIO rapsymXx | XONoaHUX
YMOBaX, @ TAKOX 3aKMOYHe ocafXyBaHHRA hrnaHus. [lna KOXHOro 3 nepexoais A0CniLKeHo
HanpyxeHo-aedopMoBaHUA CTaH MeTany, po3noAin TemnepaTypHux Monis, Ccunm
AedopMyBaHHA Ta CTYNiHb BUKOPUCTAHOro pecypcy NNacTUYHOCTI.




Pe3ynbTat KOMN'IOTEPHOrO MOAENOBaHHA [O03BONUNM HE NULIE BU3HAYUTU
rPaHWYHI TEXHOMOrMYHI NapaMeTpu, ane W BUABUTU KPUTUYHI AINSHKA 3aroToBKU 3
NiasuULLIEHUM piBHEM nolkoaxeHocTi. Lle ctano ocHosow ans po3pobku pauioHansHol
KOHCTPYKLUII LUTAMNOBOro OCHALLEHHs, aAanToBaHOro A0 Pi3HUX TEMNEepaTypHUX Pexumis
AedopmyBaHHA Ta 3abesnevyto4oro HeobXigHy reoMeTpilo U MILHICTb roToBOro BUpPoDY.
[Ons koxHoi cragll hopMyBaHHS 3anpoOnoOHOBAHO BapiaHTW TexHIYHOI peanisauii 3
ypaxyBaHHAM MOXTMBOCTEN NPOMUCNOBOMO yCTaTKyBaHHS.

Pozain Mae BupaxeHe nNpuknagHe 3Ha4YeHHA Ta AEeMOHCTPYE NOBHY peani3auiio
pe3ynbTaTiB YUCENbHOro W aHaniTU4HOro MOAENOBaHHA B KOHKPETHOMY TEXHONOMYHOMY
npoueci. 3anponoHOBaHI TEXHIYHI PILLEHHS CNPAMOBAaHI Ha NiABULLEHHS edeKTUBHOCTI
BupobHUUTBa Boenpunacis, 3HWKEHHA BWUTpaT MeTany Ta 3abe3neyeHHs CTabinbHOI
AKOCTI FOTOBUX MNb3.

Y wocrtomy po3aini auceprtauii NpeacTaBneHo pesynbTaTv BNpoOBaKEHHA
po3pobneHol TexHonorii BUrOTOBNEHHS MNb3 y BUPODHUYY NPAKTUKY Ta HaBYanNbHUA
npouec. HasegeHo npuknagu agantauii LWTAMMNOBOrO OCHALLEHHA 00 YMOB CEpIMHOIo
BUFOTOBNEHHR 3aroTOBOK Ha npecoBoMy obnafgHaHHI, 3 YypaxyBaHHAM peanbHUuX
obmexeHb | BUMOr BeanepepBHOro LUKy opMyBaHHS.

OBrpyHTOBaHO TEXHIKO-eKOHOMIYHY ePeKTUBHICTb 3aCTOCYBaHHA HOBOI TEXHONOTI,
30KpeMa 3MEHLUEHHR BUTpaTU MeTany Ha OAUHWLIIO NPOAYKLIi, CKOPOYEHHS KINbKOCTI
nepexoaiB | 3HWKEHHR eHeprosuTpaT. BuaHayeHO BNNWUB KNOYOBUX NapamMeTpis
TEXHOMNOMYHOro Npouecy Ha AKICTb KiHUeBOro Bumpoby Ta CTabinNbHICTL reoMeTpUudHUX
XapaKTepUCTUK.

Pesynbtatu anpobauil BUKOPUCTAHO B MeXax BUPODHMYOrO UMKNY Ha
nianpuemcreax OOOPOHHO-MPOMUCINOBOrO KOMMMEKCY, a TakoX Y HaByanbHUX
aucuunniiax, nos'sasaHux 3 obpobkoo marepianis TUCKoM. Po3ain  AeMOHCTpye
3aBepLUEHICTb HayKOBOro AOCMIAXEHHS U peanbHy NPUAATHICTL OTPUMaHUX pe3ynbTaTis
A0 NPaKTUYHOro 3aCTOCYBaHHS.

Y 3aranbHUX BMUCHOBKaxX AuceprauiiHol poboTu ysaransHEeHO OCHOBHI
pesynbTatu AOCNiMKEHHS Ta BiAoOpaXeHo CTyniHb OOCArHEHHS MOCTaBNEHOI MeTw.
MiaTeepaxeHo edeKTUBHICTbL 3acCTOCOBaAHOro niaxody A0 MNOETanHoro MOAEentoBaHHA
TEXHONOrI BUFOTOBNEHHS fiNb3 ANA CHapsAiB cepenHboro kKanibpy 3 ypaxyBaHHAM
0coBNUBOCTEN HaNpyXeHo-AedOPMOBAHOr0 CTaHy Ta HaKONMUYEHHS MOLWKO4KEHb Y
martepiani 3arotoBok. BucHOBKM MICTATL 0OrpyHTyBaHHA BUOOPY ONTUMaNbHUX
napameTpis npouecy hopMyBaHHSA, pauioHanbHOi KOHCTPYKLIT LTAaMNOBOrO OCHALLEHHS,
a TakoX A0OUINBHOCTI BNpOBaaXXeHHA po3pobneHoi TexHonorii y BUpobHUUTBO.

Cnucok BUKOPUCTaHUX mKepen € IHPOpMaTUBHUM, OXONMKE AK KNACUYHI, Tak i
Cy4acHi npaui 3 TeMaTuku 06pobku MeTanis TUCKOM. Pa3oM i3 TUM, 3BepTace Ha cebe yBary
HasBHICTL MOCUMNaHb Ha [Kepena POCIACHKOK MOBOK, BUKOPUCTAHHA SKUX A0UINBbHO
BMKNIOYATU B HaykoBux poboTax BiANOBIAHO A0 NPUAHATUX B YKpaiHi akagemiyHux
npaktuk. Matepianu aucepraudil BUKNAQeHO nMOrYyHo, NOCNiAoBHO Ta OOPMNeHo
BignoBiaHo Ao BuMor Hakady MOH Ykpainn Ne 40 eig 12.01.2017.

Ha oOcHOBI NpoOBeAeHOi eKCnepTU3W Cnif KOHCTaTyBaTW HasBHICTb HAaCTYNHWUX
HeobxigHuX enemeHTiB y poborTi.




4. AKTyanbHIiCTb TeMM AUcepTaUinHOro AocnigXeHHs

AKTYyanbHICTb TEMW AUCEPTaLIMHOrO AOCNIMKEHHR HE BUKIMKAE CYMHIBIB |
BesnocepeaHb0 NOB'A3aHa 3 akTyanbHUMKU 3aBAaHHAMWU NOCUNeHHs OOOPOHHOro
noteHyiany YkpaiHu B ymosax nosBHomacluTabHoi 36poinHoi arpecii 3 Boky pocCiACbKol
denepauii. 3abesneyeHHn edPEKTUBHOMO Ta cTabinbHOro BUPOOHULUTBA apTUNepINCbKMUX
Boenpunacis, 30kpemMa rinb3 A4nNa CHapaaiB cepeaHboro Kaniopy, € KPUTUYHO BAXTUBUM
Ans 060POHHO-NPOMUCNOBOrO KOMNNEKCY M HauioHanbHOI 6e3neku,

CyyacHe  BWroToBneHHA  Takux  BupobiB  noTpebye  BUCOKOTOYHOro
pecypcoowaaHoro (OpMOYTBOPEHHSA, WO [AO03BOMAE MIHIMI3yBaTU BTpaTu MeTtany,
NABULLUTU SAKICTb Ta 3HU3UTU eHeprosuTpaTn. HainepcnekTUBHILWUMKY Yy UbOMY HanpsMi
€ npouecy 06'eMHOro LWTamMnyBaHHA 3 NOETaNHUM NEPEXoA0M Bif raps4oro Ao XONoaHoOro
AedOopMyBaHHA, SKi, OAHAK, BWUMaralTb TOYHOrO MOLEMKBAHHA  HAMNPYXEHO-
AedopMOBaHOro CTaHy Ta BpaxyBaHHA HAaKONUYEHHS NOLUKOOXKEHb.

Y UbOMy KOHTEKCTI npefcTaBneHe aAuceprauiiHe AOCNIMKEHHS, NPUCBRYEHe
CTBOPEHHIO MareMaTuyHUX Mogenen npouecis BUFrOTOBNEHHA riNb3 | po3pobu
afanToBaHOro LUTAMMNOBOrO OCHAWEHHA, € BYAaCHWM, HaykoBO OOrpyHTOBaHWM | Mae
BUCOKY NPUKNaAHy 3Ha4yLUiCTb Ans notped BiTYU3HAHOI OBOPOHHOI NPOMUCNOBOCTI.

5. 3B8'A30K po60TH 3 HAYKOBUMMU NporpamMamMu, NrnaHaMmm Ta TemMamu

OuceptauinHa pobora CutHuka CraHicnasa BonoaumuposBuya BUKOHaAHA Ha
katheapl TexHonorii BUpobHUUTBA niTanbHUX anapaTtie HauioHanbHOro TexHIYHOro
yHiBepcuteTy Ykpainn «Krl imeni lrops CikopCbKOro» B MeXxax TeMaTU4YHOro Hanpsamy
npuknagHoi Mexadikn. [ocnigkeHHA 34IMCHIBaNUChL Yy pamkax aepxOoaxeTHol
Haykoeo-gocnigHoi  pobotn Ne2318n «Po3pobka IHHOBAUIMHUX  TEeXHONOrin
LWTaMnyBaHHA MnNb3 ANSA apTUNEpIACbKUX CHapsAie AN NPOMUCNOBUX NIANPUEMCTB
YkpaiHn» Ta rocnoaapcbko-gorosipHoi HAP  Ne [1Ha4/0201.01/1200.02/127/2022
«[locnigHa napTia rinb3u Ta KOPNycy Yy KINbKOCTI 12 WT. KOXHOI», Y MeXax SKux
AucepTaHT BpaB y4acTb K OCHOBHUWA BUKOHABELb.

PesynstaT pocnigXeHHs BnpoBagkeHo Ha nignpuemctsi TOB «BCTI
«CTAHOAPT.T» (akT snpoBagxeHHs Ne 354/03 Big 05.11.2023 p.) Ta BUKOPUCTAHO Y
HasyansHOMy npoueci Ha kadeapi (akt sig 10.10.2024 p.). Tematuka poGoTu
BiANOBIAaE NPIOPUTETHOMY HanpsMy, BusHadeHomy [loctaHosow KabiHety MinicTpis
YkpaiHu Big 7 BepecHs 2011 p. N2 942 «[po 3aTBepAXeHHs nepeniky npioputeTHUuX
TeMaTUYHUX HanpAMIB HayKOBUX AOCNIAXKEHb | HAYKOBO-TEXHIYHUX po3poboK Ha nepiog
Ao 2023 poky», a came: «Hosi pecypcosbepiratodi, eHeproowanHi Ta ekonoriyHo
BeaneyHi npouecn oaepXaHHA KOHKYPEHTOCNPOMOXHUX MaTepianis | BUpoBiB i3 HUX».

6. HaykoBa HOBM3Ha OTPMMaHUX pe3ynbTaTie

HaykoBa HOBU3HA OTPUMaHUX pe3ynbTarTis:

1.3 BWUKOPUCTAHHAM METOAY CKIHYEHHUX EeneMeHTiB Bneplie npoBeaeHo
PO3paxyHKOBUI aHani3 NepexoAis rapsyoro 0CamKyBaHHA Ta 3BOPOTHOMO BUAABMHOBAHHS
KpYrnux NOPOXHUCTMX HanishabpukaTis i3 KBagpaTHOI 3aroTOBKM 3 MaNoByrNeueBoi crani.
BcraHoBneHo TemnepaTypHO-WBUAKICHI pexumu aedopmysBaHHs, WO 3abesnevylotb
crabinbHe hopMOyTBOPEHHS B yMOBaX rapsivoi Aecpopmauii. BUsHayeHo po3noainu 3ycuns




Ha enemeHTax LUTAMNOBOro OCHALUEeHHS, a TakoX KHUEeBI (OopMM Ta HanpyXeHo-
nedopMoBaHun CTaH Hanisgabpukarie.

2. Mopanbworo po3suTKy Habynu marematudHi Mogeni OpMOYTBOPEHHS NpU
rapaYoMy Ta XONOAHOMY BUTAryBaHHI 3 MNOTOHWEHHsSM. OTpumaHo Hanisdabpvkatu
3a0aHoi reoMeTpii ANs HAcTynHOro OBTUCKY, BU3HAYEeHO 3anexHOCTI 3ycunb Big
NEepeMIlLieHHs MNYyaHCOHIB, po3nodiny IHTEHCUMBHOCTEW Aedopmaudil Ta  KpuTepil
NPONPauUbOBAHOCTI CTPYKTYpU MeTany Aans 3abe3neveHHs HeobxigHWX MeXxaHIYHUX
BNACTUBOCTEW MNb3u.

3. Bneplue 3Moaenb0BaHO NPOLEC 3aKNKYHOro XONoAHOro 06TUCKY 3 OAHOYACHUM
OCapXyBaHHAM (pnaHUiB Ha AOHHIM YacTUHI MNb3W 3 ypaxyBaHHAM nonepeaHbo
HakonuyeHux Aaedopmauin. BcraHoBnewo 3ycunnas  AedopMyBaHHRA,  po3noainu
IHTEeHCMBHOCTI AedopMaLlii Ta reOMETPUYHI NapamMeTpu KIHLEeBoro Bupoby.

7.CryniHe OOrpYHTOBAHOCTI HAyKOBUX MOMOXEeHb, BUCHOBKIB i
pekoMeHaauiun, cchopMynsLoBaHUX B AucepTadil, Ta iX AOCTOBIPHICTL

[ocToBIpHICTL | OBrPYHTOBAHICTL HAYKOBUX MOMOXEHb, BUCHOBKIB | TEXHIYHUX
pileHb, cdopmynboBaHux Yy  auceptauii, 3abe3nedyeTbCs  3aCTOCYBaHHAM
nepeBipeHnX MeTodiB MexaHiku AedOopMIBHOrO TBEPAOro Tina, a TakoX MNOMOXeHb
Teopii NNAacTUYHOCTI B yMOBaXx raps4oi Ta xonoaHoi o6'eMHoi nnacTuyKoi agedopmadii.
Ha uin ocHoBi noByaoBaHo mMateMaTUyHi Mogeni, Wo BiaobpaxaTs 3aKOHOMIPHOCTI
HanpyXeHo-A4eOpMOBaHOro CTaHy Marepiany 3aroTOBKW Ta [AO03BOMNRAKTb OUIHWUTY
€HEepro-cunoBi NapaMeTpuy TEXHONOMYHOro npouecy.

NS BWUKOHAHHA 4YUCENbHOrO aHanisy BUKOPUCTAHO METOA CKIHYEHHMUX
€NeMEeHTIB, peanioBaHuil y CyYyacHin NporpamMHii CUCTEMI, WO A03BONKE NPOBOAUTH
BUCOKOTOMHE TPUBUMIpDHE MOAENIOBAHHA CKNagHWX, HecTauloHapHux npouecis
AedopmyBaHHA. Y mexax gocnigxeHHa nobyaosaHo moaeni nepexofis ocaaXyBaHHS,
BUAABNIOBAHHA, BUTAIYBAHHA 3 MOTOHLUEHHAM | O0BTUCKY, 3 ypaxyBaHHAM BNNusy
KOHCTPYKTUBHUX | TexHONoriYHux daktopie. BCTAHOBNEHO 3aneXHoCTi MiX
TEXHOMOr4YHUMK NapameTpamMmu Ta HanpyxeHo-gedopMoBaHMM CTaHOM, po3noginamu
NATOMUX 3yCUNb Ha IHCTPYMEHTI Ta IHTEHCMBHOCTAMM nnactuyHol Aedopmadii.
TeopeTuyHi BUCHOBKM NIATBEPAXYKOTHCA EKCNEePUMEHTANbHUMKU AOCTIIKEHHAMMU,
BMKOHaHUMK Ha nabopaTopHOMYy Ta yHiBepcanbHOMY npecoBoMy obnaaHaHHi Ans
BIATBOPEHHS NpPOUECIB raps4yoro BWAABMIOBAHHA, rapAYoro, HaniBrapayoro Ta
XONOAHOr0 BUTANYBAHHA U OCaaXyBaHHA. Y3rogKeHIiCTb pe3ynbTaTiB MOAEeNioBaHHSA 3
EKCNEPUMEHTANBHUMU  OaHUMU, a TakKoX BNPOBaAXEHHA TEeXHIYHUX pIWeHb Y
BUPOOHUUTBO NIATBEPAXYE HAAIMHICTE | MNPaKTUYHY 3HaAYyWICTb OTPUMAHUX
pe3ynbTarTis.

EkcnepuMeHTanbHi  AOCNIMKEHHA nposBoAunuc, Ha nabopatopHoMmy Ta
yHiBepcanbHOMy npecoBoMmy obnafHaHHi, aganToBaHOMy OO peanisauli KOXHOro 3
etaniea TexHonorii. BignpaubOBaHO peXuWMHI napameTpu raps4yoro BUAABMHOBAHHSA,
BUTANYBaHHS Ta OCAAXyBaHHA, BUrOTOBMNEHO AOCNiAHI 3pa3kv Hanisgpabpukaris, Ha
AKUX BepU@IKOBAHO pe3ynbTaTh YUCENbHOro aHanisy. MNopiBHAHHA peanbHux opM Ta
PO3MIPIB 3arOTOBOK i3 pe3ynbTaTamMu KOMM'KOTEPHOro MOAENHBaHHA 3acsigyvno
BUCOKY TOMHICTb NPOrHo3y moaenen. lNpaktuyHa peanisauis 3anponoHOBaHUX pilleHb




NATBEPAXYETbCA akTamyu BNPOBAMKEHHA, WO TakoX CBIgYUTL NPo NpuKnagHy
[OCTOBIPHICTb OTPUMaHUX pe3ynbTaTiB.

8. MpakKTUyHa 3HAYUMICTbL OTPUMAHUX pe3ynbTaTiB

MpakTuyHa 3Ha4YMMICTL pesynbTaTiB gucepTauliHoi poboTu nonsrae y pospobui Ta
BNPOBAMKEeHHI TEXHOMOrMYHOro npouecy MnOeTanHoro WTamnyBaHHA rnb3 ANS
apTUNEPINCbKUX CHApPSAIB I3 3aroTOBOK KBaApaTHOro nepepisy, Wo 3abesnevyye BUCOKUN
CTYNiHb BUKOPUCTAHHSA MeTany, 3HWKEHHSA KINbKOCTI Nnepexoais Ta CTabinbHICTL MeXaHivHUX
BNaCTUBOCTEN roTOBOro BUPODY.

Ha ocCHOBI 4UCENbHOrO MOAENBAHHA | EeKCNepUMeHTanbHOI Bepudikauyil
po3pobneHo KOHCTPYKUII LUTAMNOBOroO OCHALLUEHHR ANs BCIX CTafi npouecy: raps4oro
OCa[PKyBaHHRA, 3BOPOTHOrO BUOABNIOBAHHA, BUTANYBaHHA 3 NOTOHLUEHHAM (y raps4yomy,
HaniBraps4YoMy Ta XOMOAHOMY PeXumax) | 3aKMYHOro XONogHoro obTucky 3
dopMyBaHHAM hnaHuiB. 3anponoHoBaHKi pilLeHHA 3abe3neqyoTb ONTUManbHy reoMeTpilo
BUpoByY Npu MiHIManNbHUX BUTpaTax MeTany Ta 3ycunb AedopMyBaHHS.

PesynbTatv QOCNimpKeHHs BNpoBamkeHi y BUPOOHWYY NPaKTUKY Ha NiANPUEMCTBI
TOB «BCTl « CTAHOAPT.T» (akt Ne 354/03 Big 05.11.2023 p.) Ta BUKOPUCTOBYIOTLCK Y
HaB4YanbHOMY npoueci kageapu TexHonorii BUpobHuuTBa niransHux anaparie Kl im. Irops
Cikopcbkoro (akT sig 10.10.2024 p.). Lle nigTeepaXye NpuUKNagHUin xapakrep AOCNIMKEHHSA
Ta MOro 3HavyLWicTb AnA 0BOPOHHO-NPOMUCNOBOIrO KOMNIEKCY YKpaiHu.

9. Anpobauisi maTepianie guceprauii

OCHOBHI NONOXEHHA Ta pe3ynbTaTh AUCEepTauiMHOro AOChiMKeHHA Oynu
anpoboBsaHi Ta OTpUManu NO3UTUBHY OLIHKY B HayKOBIA CNINbHOTI Nig 4ac ydyacTti y
daxosux MixkHapoaHux KoHdepeHuiax. Martepianu pobotu pgonosiganuch |
oBroBopoBanucCh, 30KpemMa, Ha:

« Xl MixHapogHiv HaykoBO-TeXHIYHIN KOHbepeHUil MONOAUX BYEHUX Ta CTYAEHTIB
«TeopeTu4Hi Ta NnpakTuyHi npobnemu B8 06pobui Tuckom» (31 TpasHa 2023 p.,
KMl im. Irops Cikopcbkoro, M. Kuis, Ykpaina),

o  XXVI MixHapoaHi HayKoBO-TEXHIYHIA KOHepeHUil «[JocarHeHHs Ta npobnemu
PO3BUTKY TexHornoriv i mawuH obpobku tuckom» (13-15 rpygHa 2023 p., m.
KpamaTopcbk—TepHonink, YkpaiHa),

« XV MixHapoAaHi HayKOBO-TEXHIHHIN KOHEepeHLUiil MONoaAuX BYEHUX Ta CTYAEHTIB
«IHHOBaUil monoai B MawwuHobyaysaHHi» (2 TpaeHs 2024 p., KMl iM. Irops
Cikopcekoro, M. Kuie, YkpaiHa),

« ®opymi iHxeHepiB-mexaHikiB. MHTK «TeopeTudHi W npakTuyHi npobnemwu
obpobkn martepianis Tuckom» (28-29 nuctonaga 2024 p., KMl im. Irops
Cikopcbkoro, M. Knie, YkpaiHa),

« MikHapoaHiv HaykoBiv KoHdepeHUil « HOBITHI AOCATHEHHA B HayLUi Ta TexHiui i ix
3HaYyeHHs Ans cycninscTtea» (6—7 rpyaHs 2023 p., M. YenxocTtosa, Pecnybnika
Monbwa).
3a marepianamu koHepeHuin onybnikoBaHo Te3u [OnoBiAewn, Wo 3acsigyye

anpobauito pesynbTaTis Ha (haxoBOMY piBHI.




10. MoBHOTa BMKNagaHHA B onyb6nikoBaHUX Npausix OCHOBHUX HAyKOBUX
Ta NpUKNaaHUX pesynbTaris guceprauil

OcHOBHI pe3ynbTatu auceprtauinHoi pobotu CutHuka C.B. NnOBHO 1 cUCTEMHO
BuknageHo y 10 HaykoBux cTatTax, yci 3 skux onybnikoBaHi y (haxoBux HayKoBUX
BUAAHHAX YKpaiHK, BknoyeHux Ao Mepeniky Haykosux paxosux suaans MOH Ykpainu
3a cneuiansHicTio 131 «[MpuknagHa mexaHika». KpiMm Toro, pesynbtaTt 4OCNiAKEeHHN
npeacTaeneHdi y 4 Tesax [oNoBiAed HA  MDKHAPOAHWUX  HAYKOBO-TEXHIYHUX
koHepeHUiax. [lybnikauii y BuoaHHAX, WO IHAEKCYIOTbCA  MDKHApO4HMX
HaykomeTpudHux 6asax aaHux Scopus abo WoS BiacyTHi.

MyBnikauii oXonnIKTb KMOYOBI TEOPETUYHI  MOMOXEHHR, pe3ynbTaTy
YUcenbHOro Ta I3NYHOro MOAENOBaHHA, PO3PoDbKY TEXHONOr Ta BNPOBAAXEHHA Y
BupoOHuUTBO. OTXE, BOHM BignoBiAawTh BuMoram MOH Ta [ocTaTtHbO NOBHO
Bigo6paxatoTb HayKoBy M NPUKNAAHY CyTb AUCEPTALINHOIO AOCNIAXKEHHS,

11. Heponiku Ta 3ayBaxeHHs 00 AucepTauiHoi poboTtu

1. Y poBoTi BMKOPUCTAHO 3Ha4HY KiNbKICTb 3acTapinux i POCINCLKOMOBHUX
AXepen, 30KpeMa paffaHCbKOro nepiogy, WO He BiANOBIAAE CYYACHUM HAyKOBWUM,
€TUYHUM Ta MOBHWUM CTaHAapTaMm, akTyanbHUM B yMOBax BOEHHOro crtady. llig ui
KpuTepii nignagarTb AXepena, Ha SfAKi 34IMCHEHO NOCUNaHHA B Aucepradii, 3
Homepamu: 1-32, 40-52, 57-71, 73, 77, 122-130, 168-171, 174-176, 187, 190.
Y cnucky nitepaTypu TakoX HasBHI BUAaAHHA, onybnikosaHi B Pociicekin ®enepauii
nicna 2014 poky (NeNe 65-67, 129, 170, 175, 176), WO B Cy4acHUx ymoBax Burnsaaac
HENPUUHATHUM, 3BaXawuu Ha Tpueawdy 30povHy arpecito pd npotu YkpaiHu Ta
BIANOBIAHY CyCNiNbHY | NPOMECINHY YyTNUBICTb 40 BUKOPUCTAHHS TakMxX marepianis y
HaykoBoMy cepegosuwi. B 6ibniorpacgiyHomy onuci gxepena Ne51 BiacyTHs
iHcbopMaUif NPO CTOPIHKA.

2. B puceprauii obmexeHa ysara A0 CyvacHUX NiaxoAis 40 OUIHKU rPaHUYHOro
CTaHy MaTepianis, WO NONArae B TOMY, LU0 HE PO3KPUTO Cy4acHi MeToAU MOAENIOBaHHSA
PyWHyBaHHA Ta HaKONMUYEHHA NOLUKOMKEHb. 30KpemMa, He NpoaHani3oBaHo Ta He
3aCTOCOBAHO XXOAHOI 3 aKTyanbHUX MoAenen, Takux Ak moaens NypcoHa-Teepraapaa
abo wmopgenbs [koHcoHa-Kyka Ans rapsyoro AedOpMyBaHHS, K TpaguUinHo
BMKOPUCTOBYIOTBCA ANA ONWUCY NOBEMIHKA Martepianis npu BenUKUX NNacTUYHUX
Aedopmauisx.

3. EkcnepumeHTanbHa 4YactuHa poboTu BUKOHaHa (parMeHTapHO, OCKINbKU
BIACYTHI penpe3eHTaTuBHI cepii BuNpobyBaHb, He HaBeaeHo iHopmauii Npo NoxXubku
BUMIptOBaHb abo pesynbTatu cTaTUCTUMHOT 06pobku. Kpim Toro, poboty nokpawmnu 6
poTomaTepiann Ta MIKPOCTPYKTYPHUA aHani3, Wo TPaauuiiHO CynpoOBOAXYE
AvcepTadii y rany3si o6pobku MeTanie TUCKOM.

4. Y poboTi BIACYTHE NOPIBHAHHSA OTPUMAHUX EKCMepUMEHTANbHUX Pe3ynbTaTis
i3 YUHHUMU HOPMATUBHUMK AOKYMEHTaMM, L0 CYTTEBO 3HWXKYE HAYKOBY | NPaKTUYHY
UIHHICTb AoCniAXeHHA. He nogaHo 3iCTaBneHHs MexXaHiYHUX XapaKTepucTUK, Takux AK
rPaHnLUA MILHOCTI, YMOBHa MeXa TeKy4OCTi, TBEpPAICTb, i3 BuMoramu ctaHgaptis ACTY
abo ISO, wo He possonse 3pobuTu obr'pyHTOBaHI BUCHOBKM NPO NPUAATHICTbL AeTaneu
A0 BUKOPUCTAHHS.




5. Y pocnigXeHHi CNocTepiracTbCA By3bka NpeaMeTHa CNpPSMOBAHICTb, WO
NPORBNRAETLCA Yy BUKOHAHHI MOAENIOBAHHA NULWIE HAa NPWKNagi OAHIEI KOHCTPYKUil —
125 MM rinb3un — 6e3 BpaxyBaHHA Bapiaui reoMeTpii Y1 cknagy martepiany. BigcyTHicTb
asanisy udyTnueocTi mogeni obmexye yHiBepcanbHICTe Ta NPaKTUYHY aganTauiio
3anponoHoBaHOro Nigxoay Ao iHWKUX Tunie 6oenpunacis Yv geTtanen.

6.Y poboTi HepocTtaTtHbO IHTEPNPETOBaHO  pe3ynbTaT  YUCENbHOro
MOOENOBaHHA: NONPU BENUKY KiNbKICTb rpadikie po3noainy HanpyxeHb, Temneparyp
Ta NUTOMUX 3ycunb, aHania HOCUTb NOBEPXHEBUW, AeKnapaTuBHUIA xapaktep, Ges
HanexHoro i3uKo-MexaHiYHoro NOKCHEHHS.

7. MNpu aHani3i pe3ynbTaTiB He BpaxoBaHO BNNUBY TPWUBONOriYHUX YyMOB,
30KpeMa TepTa Ta MacTUn, Wo CYTTEBO BNNUBAE HA TOYHICTb PO3PaxyHKIB Npu
MOAENBaHHI NPoLECiB BUAABNIOBAHHS:

- B AucepTauii He HagaHo aHaniTu4Horo abo ekCnepuMeHTanbHoro
obrpyHTyBaHHR BUOpaHUX 3HaYeHb KOedILIEHTIB TEpTS;

- TPMBONOriYyHi YMOBU (HAfBHICTb MacTuna, TUN TEPTH, 3HOC IHCTPYMEHTA TOLWWO)
He pOo3rnAHYTO AK (bakTop BNMUBY Ha TOYHICTL pe3ynbTaTiB MOLAENKBAHHS,

- BIACYTHIA aHani3 YyyTnuMBOCTI MOAeni A0 Bapiauil KoediuieHTa TepTs, Wo €
KPUTUYHO BaXTMBUM B npouecax rapsyoro aedopMyBaHHs, Ae TEPTS BiAirpae CyTTeEBy
ponb y (bOpMyBaHHI HanpyXeHo-4edOpMOBaHOro CTaHy.

8. Y 3BiTi noAibHOCTI, WO 3HaX0AUTLCA Y A0BIAUI NPO OPUriHANbHICTL AucepTauii,
He 3a3Ha4yeHo, 3a JONOMOroK AKOro came nporpamMHoro 3abeaneyeHHs Byno 3aiCHeHo
nepesipky. 3 ornsAy Ha NOLWMPEeHy NPaKkTUKy BUKOPUCTAHHSA CepTUdIKOBAHUX CUCTEM
(takux sk StrikePlagiarism, Unicheck, PlagScan Towo), AoUiNbHUM € YTOYHEHHS LbOro
acnekty 3agns 3abesneyeHHs NOBHOI NPO30OPOCTi nNpoueaypu nepesipkn. Cnig
3a3Ha4YUTK, WO BIACOTOK NOZIOHOCTI € NOBHICTIO NPUAHATHUM.

12. NepeBipka po6oTu Ha aHTUNNariar

[lo aucepTauii 4oaaHo 3BIT NPO NEpPEeBIPKY TEKCTY Ha HAABHICTb TEKCTOBUX 36iriB.
3rigHo 3 UMM JOKYMEHTOM, koediuieHT noagibHocTti ctaHoeute 11,97%. wo €
NPUAHATHUM NOKA3HWKOM | 3aranom CBig4MTL NPO Te, WO AucepTauis € pe3ynsTaTtomM
CaMOCTINHMX focnigxeHb 3a00yBaya | He MICTUTL enemeHTiB  danbcudikauil,
koMninauii, dabpukauii, nnariaty Ta 3ano3vyeHb. BukopucTaHi igei, pesynsTaTty i
TEKCTU IHLWUX aBTOPIB MalTh HanNeXHi NOCUNaHHA Ha BIANOBIgHE OXepeno.

BussneHi 36irn 30eBinbWOoro CTocyTbCA:

« (bparMeHTiB, AKi MOXyTb ByTWU aBTOLUMTYBaHHAM aBTOpPa,;

« 3aranbHOBXWBaHUX (bopMyntoBaHb abo CTaHAAPTHUX TEPMIHIB.

OpHak, y 3BITI He 3a3HavyeHo, 3a [ONOMOroK HRKOro came NPOorpamHoro
3abesneyeHHs Oyno 34INCHEHO NepeBipKy, WO BUKNWKANO 3aysBaxeHHA Ne8 vy
nonepeaHboMYy NYHKTI BIATYKY.

13. 3aranbHi BUCHOBKM No Aguceprauil

B uinoMy HaBeaeHi 3ayBaXeHHS He BNNWBAKOTb Ha AKICTb, HAYKOBY HOBU3HY Ta
NPaKTUYHY 3HaYYLWICTb gucepTadii, TOMY iX MOXHa po3rnsgaTtv sk nobaxaHHA. BoHu
MOXyTb OyTW BpaxoBaHi aBTOPOM Yy NOAAnbLUIA HAYKOBO-AOCNIAHIA Ta NpuUKNagHin




AIANbHOCTI, 30KpeMa WoA0 BAOCKOHANEHHA TeXHOMoriYyHux npouecis 06pobku
Marepianis TUCKOM.

Y pucepTauii BUPILWEHO akTyanbHy HayKOBO-TEXHIYHY npobnemy — po3pobky,
DOCNIAXEHHA Ta BNPOBAMKEHHS TEXHONOMYHOro NPoUEecy WTamMnyBaHHA riNb3, WO
3abesneyye CKOPOYEHHA KiNbKOCTI NepexXoAiB Ta 3MEHLUEHHS BUTpaT MeTany. 30kpema,
aBTOPOM BnepLUe 3anponoHOBaHO Ta peani3oBaHo MateMaTUYHi MoAEN TEXHONOTYHUX
onepaui i3 BUKOPUCTAHHAM METOAY CKIHYEHHUX enemeHTiB, BUKOHaHO AocnigHe
MOAENOBaHHRA, po3pobNeHo KOHCTPYKUIi WTaMNOBOrO OCHALWEHHA, a Takox
NIATBEPAKEHO AOCATHEHHA HEOBXIAHUX MEXaHIYHUX XapaKTepPUCTUK Ha NpaKkTuui.

AuceprauiiHa pobota CutHuka C. B. He nopylwye NpuHUMNIB akagemivHoi
A06pOoYECHOCTI Ta € 3aKiHYEeHUM HaYKOBUM AOCNIMKEHHAM, CYKYNHICTb TEOPETUYHUX Ta
NPaKTUYHUX pe3ynbTaTiB AKOro PO3B'A3YE HAykoBe 3aBAaHHA, WO Mae€ IiCTOTHe
3HayeHHs ana [llpuknagHoi Mexadiku. [lucepTtauinHa poboTa 3a akTyanbHICTIO,
NPaKTUYHOK UIHHICTIO Ta HAaYKOBOK HOBM3HOK NOBHICTIO BIANOBIAAE BUMOraM YUHHOrO
3akoHoAascTea Ykpaivu, wo nepepbaveHi B n.6-9 «lMopsaky NpuUCyaXeHHA CTyneHs
AokTopa inocodii Ta ckacyBaHHA PilLEHHS Pa3oBOI cneuianiaoBaHoi BYeHOI paau
3aknagy BMLWOI OCBITW, HAyKOBOI YCTAHOBU NPO MNPUCYAXKEHHS CTyneHs AoKTopa
dinocodiin, 3aTreepaxeHoro MNMocraHosol KabiHeTy MinicTpie YkpaiHu Big 12 ciuHs
2022 p. Ne 44,

3nobysay CutHuk CranicnaB BonoauMupoBUY 3acnyroBye Ha NPUCYAKEHHS
CTyneHa [oktopa dinocodii B ranysi 3HaHb 13 «MexaHiyHa iHXeHepia» 3a
cneujiansHicTio 131 «lMpuknagHa MexaHikar,

OmdIUiNHUA ONOHEHT,
AOKTOP TEXHIYHUX HayK npodhecop,

npodecop kadeapu metanyprii Ta
opraHizauii supodbHuuTea,

TOB «TEXHIYHUW YHIBEPCUTET
«METIHBECT NOMTEXHIKA» M Bonoaumup KYXAP

Mianuc npod. B. Kyxapa 3acsiguyto: ( %

ByeHun cekpetap L\
TOB «TEXHIYHUW YHIBEPCUTET |
«METIHBECT NONITEXHIKAY,
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