V cnenianizoany B4eHy paxy /112.105.01
JloH6achKOl ep)KaBHOI MAaIIHHOOY 1iBHOL
akazieMii

BIAT'YK
odiniiiHOro onoHeHTa
Ha auceprauiiiny po6oty I'pyakinoi Haranii CepriiBun
«P03BHTOK eHepreTHYHHX METO/IB aHAJII3Y TEXHOJIOTIYHHX PeXKHMIB
Ta YAOCKOHAJICHHS! [IPOLIeCiB TOYHOro 06’€MHOro ITAMITYBAHHS
BHIABJIIOBAaHHAM),
TpeJICTAaBJIeHO] Ha 3400yTTs HayKOBOTO CTYNEHs JOKTOpa TeXHIYHHX HayK 3a
criemianpHicTio 05.03.05 — mporecy Ta MalIMHUA 06POOKH THCKOM,

13. — MexaHiyHa iHXeHepis

Axmyanvnicme memu oucepmayiiinoi pobomu

TlofaibuInii PO3BUTOK CY4aCHMX TEXHOJOTiH MalIMHOOYyBaHHS MOTpedye
CTBOPEHHS HOBHX Ta Y[OCKOHAJIEHHS ICHYIOUHMX METOIMK iX po3paxyHkiB. Lle y
NMOBHiN Mipi BiTHOCHTBCA i 10 MPOLECIB XONOAHOTO IITaMITyBaHHs. TexHomOris
XOJIOZHOrO 00’€MHOr0 IUTaMITyBaHHS (XOIH) JI03BOJISIE OTPUMYBATH SKICHI Ta
ckiajHi 32 KoHGirypauiero ferai Ta HaniBhpabpuKaTH, AKi BiNOBIAAIOTH BUMOraM
CydacHOro BHpOOHMUTBA. TeHIEHNii MO BMKOPHUCTAaHHS OUIBII CKIAJHHMX
xombinoBanux cxeM y XOIII npmseﬁn 110 HeoOXiJHOCTI CTBOPEHHS BiNOBIIHUX
JOCTaTHBO TPOMI3NKMX MaTeMaTWYHHX MoJele, peanisalis SKUX MOTpeOye
3HAYHMX BUTpAT 4acy. OJHMM 3 HAIPSMKIB, 110 I03BOJISE iHTEHCHDIKYBATH aHayi3
TAKUX TMpOIECIB € BHKOPHCTaHHSA pPO3poONeHHMX yHidikoBaHMX KiHEMATHIHHX
MOJIYJIiB.

SIKImo IS BiZIHOCHO MPOCTHX cXeM Je(opMyBaHHs BXe HalpalbOBaHO
JOCHTh BEJMKWH JOCBiJi BUKOPHMCTaHHS LBOTO MifXOMy, TO JUIA MPOLECIB 3i
CKJIaJHOIO T'€OMETPI€l0 3arOTOBKH Ta OCepenKy Aedopmalii e 3HAXOAUTBCA Y
crafii PO3BHTKY 3 OIUIsAy IMTaHb IIOJO AaJEKBATHOCTI MOJeNed pealbHUM

MpolecaM ITaMITyBaHHs Ta FPOMi3JIKOCTi OTPMMYBaHHX MaTeMaTHYHUX MOJIEIICH.
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ToMmy 3actocyBaHHS MOIYJIBHOTO MIAXOAY JO TMpPOLECIB KOMOIHOBAHOTO
BUJIABIIIOBAHHS 3 JIEKUIBKOMAa CTYNEHSMH Tedii MeTady 3 BHKOPUCTAHHSIM
KIHEMaTUYHUX MOJAYJIB 31 CKJIQJHOK TEOMETPIEI0 1€ € HEJIOCTaTHBO
OOTpYHTOBaHMM 1 po3poOKa Ta BIPOBA/DKEHHS TEXHOJOTIH HAa WMOrO0 OCHOBI
MIpEeCTaBIIsA€ 3HAYH]1 TPY/IHOIIII.
3Bakaroun Ha BUKIaaeHe, TeMa auceprarnii I'pyakinoi H. C., merta sxoi
MOJISATa€ B MIJBUIICHHI €)EKTUBHOCTI MPOIIECIB TOYHOTO 00'€EMHOTO IITaMITyBaHHS Ha
OCHOB1 PO3BUTKY HAYKOBHX OCHOB EHEPreTUYHHX METOJIB aHa3y 1 pPO3pOOKU

METO/IMKH MPOEKTYBAHHS TEXHOJIOTTYHUX MPOLIECIB 1 OCHAILIEHHS, € AKMYAIbHOIO.

38'a30K podoomu 3 HAYKOBUMU NPOZPAMAMU, NIIAHAMU

Tema nucepraniiiHoi poOOTH BIJINOBIJAE€ HAYKOBOMY HamlpsMKYy «PO3BHTOK
pecypco3oepirarounx mporeciB 0OpOOKM THCKOM Ha OCHOBI CTBOPEHHS HOBHX
TEXHOJIOITYHUX CHOCOOIB 1 METOJAMK aHali3y 3aKOHOMIPHOCTEH IIaCTHYHOIO
nedopmMyBaHHs» HaykoBOi KoM «OO0poOka meraniB Tuckom» (OMT) JlonGacbkoi
JepKaBHO1 MarmmHOOymiBHOT akaaemii  (JIJIMA). PoGora BuUKOHaHa B paMKax
JIEPKOFOIKETHUX HAYKOBO-IOCIITHUX pOOIT 32 MiIaHaMu MiHICTepCTBa OCBITH 1 HAYKH
VYkpainu, ski npoBomwmcs Ha kKadpenpi OMT  JIJIMA  (Ne 0115U003123,
0115U004736, 0117U001164, 0119U000242), ne aBTopka Oysia BUKOHABIIEM, Ta Ha
kadpenpt KIIMIIM JIJIMA (Ne 0120U101973), ne aBTOpKa € BIANOBIIAIBHUM
BUKOHABIIEM, a TaKOX B paMKax CHUIBHUX HAyKOBO-JOCTIIHUX pOOIT 3 pPsIOM

H1ATIPUEMCTB..

Cmynino 00rpynmoganocmi i 00CmogipHiCMb HAYKOBUX NOJI0HCEHD,

6UCHOBKIB | peKOMeHOauiil

Haii6inp BaxJIMB1I HAyKOB1 MOJIOXKEHHS 1 pe3ylbTaTd poOOTH BUKJIAACHI B
3araJlbHUX BHMCHOBKax nuceptauii. OCHOBHI pe3yJjbTaTH TEOPETHYHOI YaCTHHU
poOOTH 3acHOBaHI Ha JOCHIDKEHHS CHUJIOBOTO 1 JedopMaiiifHOro pexuMiB
IPOILECiB BUABIIOBAHHS, K1 MPOBEICH] 3 BAKOPUCTAHHIM €HEPreTHUYHUX METO/IB

1 METO/ly CKIHUCHHHUX €JIEMEHTIB.
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OTpuMaHi pillIEHHs] YCHIIIHO MPOWIIIN €KCIEPUMEHTaIbHY HEPEBIPKY, A

YOoro AaBTOpPKAa BUKOPHCTOBYBaJia METOZ (PI3SMYHOTO MOJETIOBAHHS Ta METOIH

TEH30METpii Ta AUTMIBHHX CITOK. J[JI OLIHKKA TOYHOCTI OTPUMaHHMX pPE3yJIbTaTiB

eKCTIEPUMEHTAIBHHX JOCTIHPKEHb BUKOPUCTOBYBAIMCSI METOAN CTATUCTHYHOI 0OPOOKH
JOCHITHAX JTAHUX.

Lle mo3BOIISIE BBYKATH JOCTOBIPHUMHU Ta OOTPYHTOBAaHMMH HAYKOBI TOJIOXKEHHS,

BUCHOBKH Ta PEKOMEH/Iallli, SIK1 HaBeeH1 y poOOTi.

Haykoea nosusna ooepicanux pe3yibmamis

MoxHa BKa3aTM Ha HACTYIIHI OCHOBHI pe3yJbTaTH JIUCEPTAI[IHOTO
JOCTIPKEHHS, 1110 MalOTh BAaroMy HayKOBY HOBHU3HY.

1. Bnepiie Ha OCHOBI €HEPreTUYHOTO METOAY OallaHCy MOTYXHOCTEH 13
3aCTOCYBaHHSAM KIHEMAaTHUYHHUX MOJYJIB CKJIQJAHOI KOH(Iirypaii po3poOsieHo
KOMIUIEKC MaTeMaTUYHUX MOJIE]eN MpOIeCiB BUIABIIOBAHHS, BUKOPUCTAHHS SKUX
JI03BOJISIE BCTAHOBUTH EHEPTrOCHJIOBI PEXUMU Ta BU3HAYUTH ONTUMAJbHY
KOH(DIrypaiito 1HCTPYMEHTY 13 HasBHICTIO KOHCTPYKTHMBHUX OCOOJHMBOCTEH Yy
BUTJISIAI  CKJIAQJHUX €JIEMEHTIB TEepexXiHUX JUISHOK, B TOMY YHCIl 13
3a0KPYIJICHHSM.

2. OrpumaB MNOAAJBIIMA PO3BUTOK METOJ KIHEMAaTMYHUX MOJIYJIB IS
MaTEMaTHYHOTO MOJICIIOBAaHHS HAa OCHOBI EHEPTreTHYHOTO METOAy OanaHcy
MOTYXKHOCTEH, SKUW BIAPIZHAETHCS PO3IIUPEHHSIM MOMKIUBOCTEH BIJOMHX Ta
PO3pOOKOI0 KIHEMAaTUYHUX MOJIYJIIB HOBUX KOH(Irypamii i3 HasgBHICTIO TMOXUINX
MEX pi3HOi (OpPMHU, BCTAHOBJICHHSIM Ta BUKOPUCTAHHSIM iX BJIACTUBOCTEH, IO /1€
MOJKJIUBICTh ~ TPOBEIEHHS  ONEPaTHUBHOIO  aHali3y  CHJIOBOTO  PEXUMY
nedopMyBaHHS 1 TMOCTaAidiHOTO (OPMOYTBOpPEHHS JeTajlied B  Mpolecax
KOMOIHOBAHOTO TIOCHIIOBHOTO Ta CYMIIIEHOTO BHUJIABIIOBAaHHS 3 JIEKIJIbKOMA
CTYNEHSIMU CBOOOIU TeUii MeTaty.

3. Orpumanu pO3BUTOK METOAUM Ta TMPUHOMHU CHPOUICHHS OLIHKHU
IPUBEICHOTO TUCKY Je(opMyBaHHS KIHEMAaTHYHHMX MOMYJIB TpamneneigaabHoi Ta

TPUKYTHOI (DOPMU 13 KPUBOJIIHINHUMU MEKaMHM, 3aBJIIKH YOMY BJAI0CS OTPUMATU
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BUpa3 MOTY>KHOCTI CWJI JAeQOpMyBaHHS B aHAIITUYHOMY BHIJISAL, IIO A€
MOJKJIMBICTh  MPOBOJUTH  TMOAANBIIY ONTHUMI3AIII0 CHJIOBOIO PEXUMY 3
MIPOTHO3YBaHHAM (OpMO3MiHEHHS HamiBdaOpuKary.

4. Bmepme B paMkax BHUKOPHCTaHHS EHEPreTUYHOTO METOAy OalaHCy
MOTYXXHOCTEH 0OTPYHTOBAHO MOKJIMBOCTI BUKOPUCTAHHS IIBUIKOCTI Te€Uli METaly
y MO3/I0OBKHBOMY HAMNPSIMKY Y SKOCTI KIHEMAaTHYHOTO MapaMeTpy, 1110 BapirOEThCS,
JUISL OCBOBOTO TPAIELEiTaIbHOTO MOTYJIsl BUKIIFOUHO 32 YMOBH HAassBHOCTI JOJATHO1
pagianbHOi CKJIAIOBOT MIBUAKOCTI CYMIKHHUX MOJYJIIB, IO JTO3BOJUJIO OTPUMATH
JIaHl 1I0JI0 MPOTHO3YBAaHHS CUJIOBOTO PEXUMY Ta MPUPOCTIB HamiBpaOpUKaTy y
BUTJISA/II IHXKEHEPHUX (PopMyI.

5. OTpuManu po3BUTOK YSIBICHHS PO O0COOIUBOCTI (DOPMYBAHHSI OCEPENIKY
nedopmailii B OCbOBIM 30HI PO3BOPOTY [0 pajialibHOI Tedli MeTaly, CyTh HOBU3HU
SKUX TOJSTAaE Y BCTAHOBIICHHI OMNTUMAJIbHOI (OPMH Yy BHIJISII KOMILIEKCY
OPSMOKYTHOTO Ta TPAaIeneinagbHOTO KIHEMAaTHYHUX MOJYJIB 3 KPHUBOJIIHIHHOIO
MEXKEI0 PO3JUTy Tedil MeTaay BCEepeIWHI 3aroTOBKH, IO CHPHUSIIO 3HIKEHHIO
MIPOTHO30BAHOT OIIIHKM CHJIOBOTO PEXHUMY B MpOIecax 3 HASBHICTIO PaliajibHOT
CKJIaJIOBOI Teuli MeTaly.

6. OtpuManu pO3BUTOK YSBIEHHS TPO OCOOJIMBOCTI BOYIOBYBAHOCTI
pO3pOOTICHNX Ta Yy3araJbHEHHS ICHYIOUMX KIHEMAaTHYHUX MOJYNIB CKJIQJIHOT
KOH(pirypailii Ta iX KOMIUJIEKCIB, CyTh HOBHU3HU SIKUX IOJISITA€ Y BCTAHOBJICHHI
OOMEKEeHb IIOJI0 PalliOHATBHOCTI iX BUKOPUCTAHHS y PO3PaXyHKOBHX CXemax 13
ypaxyBaHHSAM OcCOOJMBOCTE (OpMyBaHHS pPi3HUX oOcepenkiB aedopmarlii Ta
KOH(piIrypallii CyM>XXHUX MOJYJIB, 10 3a0€3MeYUsIO IMiJABUIIEHHS ONEPaTUBHOCTI
CeHepreTUYHOr0 METOJy OallaHCy MOTYKHOCTEH 3 BHU3HAUEHHS ONTHUMAJIbHOTO

CUJIOBOTO PEXHUMY Ta KepyBaHHS (POPMOYTBOPEHHSIM HariBpaOpUKary.

3nauumicme pooomu 011 NPAKMUKU

[IpakT4HY HIHHICTH IUCEPTaLtHOT pOOOTH CKJIaat0Th HACTYITHI 1l OCHOBHI

pE3yJIbTATH:
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- pekoMeHalli 3 BUOOpy KIHEeMAaTUYHUX MOJYJIIB CKIAAHOI KOH(Irypamii 13
BUOKPEMIJICHHSIM BJIACTUBOCTEH Ta OCOOJMBOCTEH BUKOPUCTAHHS, SK1 JO3BOJISIOTH
BUJIUIUTH TIEPCIEKTHBHI HANPSIMKH PO3POOKHM HOBHUX KIHEMATHYHHX MOJYIIB 3
KPUBOJIIHIMHUMU ~ MEXaMH, M0 CHOPUATHUME  PO3IIMPEHHIO  MOXJIHUBOCTI
SHEePreTUYHOr0 MeTo Iy Oanancy notyxkHocteit (EMBII) mis MoaentoBaHHS HOBUX
crioco0iB  KOMOIHOBAaHOTO BHJIABIIOBAaHHSA CKJIQJHHMX JeTalel B yMOBax
JIOJATKOBUX BILIUBIB;

- METOJIMKAa PO3PaxyHKIB IIPOIECIB KOMOIHOBAHOTO BHJIABIIOBAaHHS Ta
OCQ/KCHHSI, B TOMY YHCI1 13 3aCTOCYBaHHSIM KIHEMAaTMYHUX MOJYJIIB 3 JBOMa
CTYIEHSIMU CBOOOAM Teduli, U0 JTO3BOJSIOTH ONEPATHUBHO 1 MOBHO AOCIIHKYBATH
npoiiecu AehopMyBaHHs HamiB()aOpPUKaATy 13 MPOrHO3YBAHHSIM CHIIOBOTO PEKUMY,
(dbopMOyTBOpEHHS Ta 1€(PEKTOYTBOPEHHS;

- YIOCKOHAJIGHHS CIOCO0IB MOCIIJOBHOTO Ta CYMIIIEHOTO KOMOIHOBAHOTO
BUJIABIIIOBAHHS 32 PaxyHOK BHU3HAYCHHS ONTUMAJbHOI (POpMHU IHCTPYMEHTY 13
HAsBHICTIO KOHCTPYKTUBHUX OCOOJIMBOCTEH Yy BUIJIAMI CKJIQJAHUX €JIEMEHTIB
NepexiIHUX JUITHOK B ¢opmi (acok 1 3a0KpyrjieHb Ta BCTAHOBJICHHS
3aKOHOMIpHOCTEH (HOPMOYTBOpEHHSI Ta Ae()EKTOYTBOPEHHS, IO JIO3BOJISIOTH
M1JBUIIUTHU CTYIIHb KEPOBAHOCTI TEUIEIO0 METATY;

- METOJIUKU TMPOCKTYBAHHS TEXHOJOTIYHUX MPOIECIB Ta TEXHIYHI PIIICHHS
BUTOTOBJIEHHS CKJIAJIHONPO(PUIHOBAHUX J€Tajedl TUIy TlIb3, BTYJIOK 1 CTaKaHiB,
10 JTO3BOJISIIOTH 3HU3WUTH BUTPATH HA TEXHOJOTIYHY MIJTOTOBKY BUPOOHUIITBA 1
MPOIIECIB paliaJIbHOTO 1 KOMOIHOBAHOTO PajiajbHO-TI03/I0BKHBOTO BHUIABIFOBAHHS
MOPOKHUCTUX 1 CYUUIBHUX JeTanedl 3 (iaHueM, 10 CIPUSAIOTh PO3UIMPEHHIO
MOJKJIMBOCTEH MPOLECIB IITAMITYBaHHSI 32 PaxXyHOK YCKJIaJHEHHS KOH(Iiryparii
OTPUMYBAHUX JIETaJIeH 1 BUKIIFOUEHHS MOKJIMBOCTI 1€()EKTOYTBOPEHHSI.

MeTtonuuHi Marepiayii Ta PEKOMEHJalli 3 TMPOEKTyBaHHSA MPOIECIB 1
OCHAIIIEHHS KOMOIHOBAHOTO BHJABJIIOBAHHS 1 IITAMITYBaHHS B PO3'€MHUX
MaTPHIIX nepeaaHi TUTS MIPOMHCIIOBOTO OCBOEHHS Ha
[IpAT «HoBokpamaropcbKkuii MaIIMHOOYI1BHUH 3aBOMI» (HKM3,

M. Kpamatopcerk), ITIAT «Enepromamcnerncrans» (EMCC, wm. Kpamatopchk),
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[TAT JpyxkiBcbkuii 3aBoj metaneBux BupooiB» (A3MB, m. JIpyxkiBka) i TOB
«3aBog petikoBux ckpimieHb»y (3PC, wm. Jlainpo). Pe3ymbraté mociimkeHb
BUKOPHCTOBYIOTHCSI B HaBYAJILHOMY TMpOIECi MpU BUKIAAaHHI KypciB «Teopis
OpoIECiB KyBaHHS 1 INTaMOyBaHHS» 1 «XoloAHE OO0'€eMHE IITaMITyBaHHSI,
MPOBEJICHHI NMPAKTUYHUX 3aHATh, Ta BUKOHAHHI JIJAOOPATOPHUX 1 TPOCKTHUX POOIT

CTYJICHTaAMHU.
Ouinka 3micmy ma 3aeepuieHocmi oucepmauii

Cmpykmypa ma o6caz po6omu. Jluceprariisi CKJIaIaeTbCsl 31 BCTYMY, IIECTH
pPO3AUTIB OCHOBHOI YaCTHHHM, BHCHOBKIB, CIIMCKY BHKOPUCTaHUX JDKEpen Ta
nojaTKiB. 3aranpHuil 00°’eMm pobdoTtu 485 cropiHok, B Tomy uuchi 310 cropiHOK
OCHOBHOTO TeKCTy, 184 pucynkiB ta 20 TabnuIh, CIIMCOK BUKOPUCTAHUX JHKEPET 3
302 naitmeHyBaHb Ta 7 MOJATKiB, II0 BKJIIOYAIOTH 30KpEMa CIUCOK OITyOIKOBAHUX
npalh 32 TEMOIO TUCEPTAILlii 1 IepesliKk HAyKOBO-TEXHIYHUX KOH(EPEHIIIH.

Y ecmyni oOrpyHTOBaHO aKTyaJbHICTh pPOOOTH, MpPHUBEJEHA 3arajibHa
XapaKTepUCTHKa, CcGOpMylbOBaHA MeTa 1 3aBJaHHA JIOCHIHKCHHS, IOKa3aHO
3B'SI30K pOOOTH 3 HAYKOBUMU MPOrpaMaMH 1 TeMaMHu, BUJIICH] MPEeaMET Ta 00'€KT
JOCITIKEHHSI, OCOOMCTUM BHECOK 3700yBaua, HaBEIECHI HAayKoBa HOBHU3HA 1
MpaKTUYHA [IHHICTh Pe3yJNbTaTiB pobOTH, ix ampobaimis 1 TPaKTUUYHE
3aCTOCYBaHHS.

B nepwiomy po30ini po3risiHYTI CydacH1 TEHJEHII Ta NUISIXH PO3BUTKY
TEXHOJIOT1 00'€MHOTO MJIACTUYHOTO J1e(POPMyBaHHS.

BcTranoBneHo, 1m0 Mpolecu XOJOAHOTO BHUABIIOBAHHS, KOMOIHOBAHOIO
MOCIJOBHOTO Ta CYMIIIEHOTO 3 JCKUIbKOMa CTYNEHSMHU CBOOOAM Teuii, 3aBISKU
TEXHIKO-€KOHOMIYHMM [epeBaraM 3HAaXOAATh BCE OLIbIIE€ 3aCTOCYBaHHS Ha
BUpoOHMITBI. [IpoBeneHo aHami3 craHy Teopii 1 TEXHOJIOTIi TOYHOro 00'€MHOTrO
mramnyBanHs (TOI) ckimagHOnpodUTLOBAHUX TMOPOKHUCTHUX Ta CTPUIKHEBUX
neraneit. [IpoBegeHo aHani3 OCHOBHUX 3700YTKIB BITYM3HSHHUX Ta 3aKOPJOHHHX
aBTOPIB 3 PO3BUTKY TEOPETUYHUX METOJIB, CKIHYEHO-EJIEMEHTHOTO aHajizy Ta
eKCIepUMEHTaIbHUX AocaimkeHp mpoueciB TOL BunaBmtoBanHsaM. BeranosieHo,

110 iHTeHcudiKaIli OCBOEHHS MPOIECIB 00'€MHOTO IIACTUYHOTO (DOPMOYTBOPEHHS
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32 HOBUMH TEXHOJIOTIYHHMH CXEMaMH CHOPUATHME CTBOPEHHS MAaTeMaTHYHHX
PO3paxyHKOBHUX MOJEJNEH 13 BU3HAUECHHS €HEPrOCHUIIOBOTO PEXKUMY Ta MOETAIMHOT
dbopMO3MiHM 13~ BHOKPEMJICHHSM  OCHOBHMX  (DaKTOpIB  KEpyBaHHS
(GhOpPMOYTBOPEHHSIM Ta MOXKJIMBOCTSIMH 3HWKEHHS CHJIOBUX TapaMmeTpiB. Ha ocHOBI
MIPOBEJICHOTO aHali3y chOpMYJIbOBaH1 MeTa pOOOTH 1 3aBJAaHHS JOCIIIPKCHHS.

HapeneHi BUCHOBKH 1O PO3/ILTY.

B opyzomy po30ini oO6rpyHTOBaHO BUOIp HANIPSIMKIB JOCIIIKCHD 1 IPUAHATHX
METOIB Ta METOJIMK TEOPETUUYHOTO 1 EKCIEPUMEHTAIBHOTO JOCIIIKEHHS, a TaKOX
CKIHUEHHO-EJIEMEHTHOTO MOJICTTIOBAHHS MPOIIECIB XOJIOAHOTO BUAABIIOBAHHS.

Y 4KOCTI OCHOBHOTO METOJy TEOPETHYHUX JOCIIKEHb IPOIIECIB
KOMOIHOBAaHOTO  CYMIIIEHOTO Ta  MOCHIOBHOTO  pajiaJibHO-TI03/I0BAKHBOTO
BUJIABJIIOBaHHS OOpaHUil eHEPreTHYHUN METO 1 OallaHCy MOTY>KHOCTE.

MeTo/1 CKIHYEHHHUX €JIEMEHTIB OOpaHuil sl TPOTHO3YBAHHSA OCOOJIMBOCTEH
dbopMoyTBOpeHHsI HariBpabpukaTy B yMOBaX HEOJHO3HAYHMX TUIACTUYHHUX TEUlH,
OCOOJIMBO TPH MOJICTIOBaHHI MPOLECIB 3 JEKUIbKOMAa CTYMEHSIMH CBOOOAM Teuli
MeTally Ta OTpUMaHHs 1H(OopMaIlii PO HANPY>KEHO-AePOPMOBAHHI CTaH 3aTOTOBKHU.

JI7isl eKCTIepUMEHTAIBHOTO JOCHIHKEHHST 1e()OPMOBAHOTO CTaHY 3aroTOBOK
oOpaHuii METOJ KOOPAWHATHUX CITOK, SIKMHM JI03BOJISIE BHUBUHUTH 3aKOHOMIPHOCTI
dbopMyBaHHS XapaKTEPHUX 30H MJIACTUYHOI Teuii i PO3MOLTy CTymneHs aedopMmartii
BCEpEIMHI 3ar0TOBKH. EKCIepMMEHTH POBEAEHO 13 BUKOPUCTAHHSIM YHIBEPCATIBHO-
MepPEeHANIaroP)KyBaHO1 YCTaHOBKH, SKa JO3BOJISIE€ 3/1MCHIOBATH BHJIABIIOBAHHS B
PYXOMHUX 1 PO3'€EMHHMX MATPHUISIX 33 KIHEMAaTHUYHUMH CXeMaMH KOMOIHOBaHOTO
BUJIABJIFOBAHHS 3 BUMIPIOBAaHHSAM CHJI AeopMyBaHHS. [[1s1 BUMIPIOBaHHS CHJT TEPTS
Oe3mocepelHbO B TIpOIlecax BUAABIIOBAHHS BUKOPUCTAHO TPUCTPOI Yy BUIIIAII
MJIaCTOTPUOOMETPIB, 3aCHOBAHUX Ha CIIOCO01 pagialbHOTO BUAABIIOBAHHS.

[TpuBeaeHI BUCHOBKH IO PO3ILITY.

Tpemiit po3din TPUCBSIUEHUN PO3BUTKY METOJYy KIHEMATHYHHX MOIYJIB
CTOCOBHO Yy3araJlbHeHHsS OCHOBHHMX XapaKTEpPHCTUK Ta BIIACTUBOCTEH, aHai3y
npobsieM 3aCTOCYBaHHSA Ta MPUUOMIB iX BHUPILIEHHS, BUOKPEMJICHHIO HAMNpSMKIB

MOAANBIIOT PO3POOKU HOBUX KIHEMATHYHUX MOJIYJIIB CKJIaJHOI KOH(Iryparii.
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JIIst pO3BUTKY METONYy KIHEMAaTHYHMX MOJYJIB B paMKaX BHKOPUCTAHHS
EMBII Oynu npoananizoBaHi KIHEMaTHYHO MOXJIMBI ToJst mBuakocteit (KMITI)
BIJIOMHX KIHEMaTHUYHHUX MOAYJIB TpareneigaibHoi Ta TPUKYTHOI QopMmu 13
BU3HAUEHHSM 1X MOXKJIMBUX Bapialliif, BTaCTUBOCTEH Ta HAIBHOCTI OOMEKEHb.

[IpoBenennii aHaji3 J03BOJMB CHUCTEMAaTH3yBaTH KIHEMaTH4YHI MOyl
TPUKYTHOI Ta TparneuneigaibHoi GopMHu.

Busnaueno wanpsimku po3Butky EMBII 3 ormsgy Ha HEoOXimHICTH
MoOy/IOBM HOBHX KIHEeMAaTHYHMX MOJYJIB CKJIaaHOiI (OpPMHU, SKI JIO3BOJISTH
MOJICJIFOBAaTH TEYil0 METaly 31 3MIHOI HANpSMKIB Ta BPaXxOBYBATUMYTh (POpMY
nepexiHUX AUIBTHOK IHCTPYMEHTY.

BuknaseHi BUCHOBKH 10 PO3JILTY.

Yemeepmiii po30in NpUCBIYECHUN pO3pOOIII HOBUX KIHEMATUYHUX MOJYJIIB
TpameneigaibHoi Ta TPUKYTHOI (OpMH, SKiI  JIO3BOJSIIOTH  BpPaxoBYBaTu
KOHCTPYKTHUBHI OCOOJMBOCTI 1HCTPYMEHTY y BHUIJIS/I 3a0KPYIJIeHb Ta (acok, Ta
PO3LIMPEHHIO MOXJIMBOCTEM paHillle BIIOMUX 3a PAXyHOK YCKIJIAIHEHHS (opMu
MOXUJIIOT MEXI.

Y 4KOCTI anbTepHATUBU TMPU MOJEIIOBAHHI MPOIECIB MOCIIAOBHOTO
KOMOIHOBaHOTO paaiabHO-TIPSIMOTO BU/IABJIFOBAHHS IIPOaHaJi30BaHO
paIliOHAIBHICTh 3aMIHM HaWy>KHMBAHIIIOTO OCHOBOTO MOAYJISl IPSIMOKYTHOI (popmMu
Ha KOMIUIEKC 13 JIBOX CYMDKHMX KIHEMAaTHYHUX MOJAYJIIB, OAWH 3 SKUX €
TpaneneiaIbHIUM 3 TTIOXUIIOK MEXKEIO.

J101aTKOBO JOCIIKEHO Ta PO3IIMPEHO MOXKIUBOCTI BUKOPHUCTAHHS B1JIOMUX
TpaneueifaibHUX KIHEMaTUYHUX MOJMAYJIB 13 JBOMa CTYMNEHSMH CBOOOAM Teuli
MeTaJly 3a paxyHOK MoOYyI0BH PillIEHb JJIsl HOXWINX MEXK KPUBOJIIHIHHOT GopMHU.

3p006IeHO BUCHOBKH TI0 PO3LITY.

Y n’amomy po3zoini npoBeeHO AOCTIIKEHHS MPOIIECIB MOCHTIIOBHOTO Ta
CYMIIIIEHOTO KOMOIHOBaHOTO pamialIbHO-TTO3/I0OBXHBOTO BHJIABJIIOBAHHS
MOPOKHUCTHUX 1 CYLIUIBHUX JIeTaliel 3 hJIaHIeM.

Jlis  mporieciB KOMOIHOBAaHOTO BW/IABTIOBAHHS 13 HASBHICTIO JEKUIBKOX

CTYIIEHIB CBOOOIM Teyil MeTaay 13 MpHEIHAHUM ocepeakoM aedopmaliii OCHOBHI



9
JOCHI/PKEHHsST OyJid CIIPSIMOBAaHI HA BU3HAYEHHS TOJIOKEHHS TPAHMI MEKYBaHHS
JIBOX CYMDKHHX OcCepe/KiB nedopMarlii i3 OJHUM CTYIIEHEM CBOOOU Tedil MeTaly,
10 HAOJIMKEHE /IO PEAIbHUX YMOB.

JlocmimkeHHsT TIporeciB  KOMOIHOBAaHOTO BHJIABIIOBAHHS 3 JEKUIbBKOMa
CTYINEHSIMU CBOOOAM Teuli METaly CTOCYBAJMCS BU3HAUCHHS PaIllOHAIBHUX MEX
BUKOPUCTAHHA TOXWJIMX MEX KPHUBOJIHIAHOI ¢GOpMH Ta  MOXJIMBOCTI
BUKOPHUCTAHHA KIHEMAaTUYHUX MapaMeTpiB y SKOCTI BapilioBaHUX JUIsI ONTHMI3alil
MPUBEIECHOTO TUCKY J1Ie(opMyBaHHS.

VY3araJibHEHHSAM WX JOCHIIIKEHb € PEeKOMEHAIIl 1110/10 M€K BUKOPUCTAHHS
KOKHOI 13 PO3PaXyHKOBUX CXEM BIJIMOBIAHO JO T€OMETPUUYHMUX CITIBBIJHOIICHB,
CTaJili MPOLECy Ta MOKIUBOTO Je(EKTOYTBOPEHHS Y BUTJISA1 YTSAKUH.

HageseHi BUCHOBKH MO PO3/ILITY

Y wocmomy po3dini BUKOHAHO CHCTEMATH3aIlll0 Ta Yy3arajJbHCHHS
pe3yibTaTiB TEOPETUYHUX 1 EKCHIEPUMEHTAIIBHUX JTOCHIKEHb IS 1X MiATOTOBKU
70 TPAaKTHYHOTO BUKOPHUCTAHHA. PO3TISHYTO OCHOBHI €TamM MPOEKTYBaHHS
MPOIIECiB  KOMOIHOBAHOTO CYMIIIEHOTO Ta TMOCHIJOBHOTO BHUIABIIOBAHHS Ta
3aMpONOHOBAHO BIJMOBIIHI TEXHOJOTIYHI pekoMeHaalii. Po3pobieHo nporpamy 3
BUKOpUCTaHHAM Oe3kommToBHOro cepenouia «Delphi Community Editiony, sika
MICTUTh J1Ba OCHOBHI mMoayimi. [lepmuii Moaysb M03BOJISE OTPUMATH JIaHI IIOJIO
KMIII, po3paxyHKOBUX 3aJIEXKHOCTEW MHPUBEAEHOTO TUCKY Ae(OpMYBaHHS Ta
pEKOMEHJAIN 1I0JI0 BUKOPUCTAHHS KIHEMAaTHYHHX MOMAYJIB 3 HemapaeIbHOI0
TEYi€I0 13 ypaxyBaHHAM (OpMH, pO3TallyBaHHS, BJACTUBOCTEH Ta OOMEXEHb, 110
HAKJIaJal0ThCcsl Ha (OpMYy IMOXMIIOI MEX1, KOH(DIrypaiito CyMDKHHUX MOJIYJIB Ta
ocepenky aedhopmariii JOCIiHKyBAaHOT PO3PAXYHKOBOT CXEMU 3T1THO 13 OCHOBHUMH
O3HaKaMH  po3poOieHoi  kimacudikamii. Jpyruit Moayiab  MICTUTh  OaHK
pPO3pPaxXyHKOBUX MaTeMaTUYHHX MOJIeNIeH JTOCHTIPKEHHS TMPOIECiB  pajiaibHO-
3BOPOTHOI'O BHJIABJIIOBAHHS MOPOKHUCTHUX JeTajek 3 (hJIaHIeM, IO BiAIOBIIAIOTh
PI3HUM CHIBBIIHOUIEHHSM MPOLIECY 13 MOMKIJIMBICTIO TOMTOBHEHHS.

3anponoHOBaHO CTMOCI0 KOMOIHOBAHOTO BHIABIIIOBAHHS JJISI BUTOTOBJIICHHS

MOPOKHUCTUX JeTaneil CKIaAHOro Mmpoduito 13 (GopMyBaHHSM Ha 3aKIIOYHOMY
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eTari 30BHIIIHBOrO (haHIs Ha O14HIN MOBEPXHI, 110 PO3TAIIOBAHUN B MPUAOHHIN
YacTUHI JIeTaji, 3TiTHO PO3PaxXyHKOBOI CXEMH, SKa JO3BOJISE JOCTIIUTH
MOKJIUBICTh JA€(EKTOYTBOPEHHS Y BUTJISAAl YTSKUH HA JIPYroMy eTari Mpolecy
nedopMyBaHHS.

Hanmano TexHomoriuni pekoMeHaalli 3 mMpoeKTyBaHHS IPOIIECIB paaiaibHO-
MO3JJ0OBXHBOTO OTPUMAHHS JieTajed 3 (pIaHIleM Ta OCbOBUM BIJAPOCTKOM, THITY
Ti1b3, BTYJOK 1 CTakaHiB, a TaKOXX IporpamMHe 3a0e3MedeHHs i1 PO3pPaxyHKY
TEXHOJIOTIYHUX CHJIOBUX PEXUMIB Ta (POPMOYTBOpPEHHS 1 1eEKTOYTBOPEHHS, 1110
3a0€3MeuyloTh HEOOX1AHI MOKa3HUKH SKOCTI Ta JOMYCTHUMI CIIBBIJHOIICHHS
TCOMETPUYHUX TapaMeTpiB. 3 3aCTOCYBAaHHSM TaKOi METOIWKH PO3POOJICHI 1
nepeiani Ha psAll MIANPUEMCTB pecypco30epiraroui TEXHOJOrli KOMOIHOBAHOTO
BU/JIABJIIOBAaHHS MOPOKHUCTUX 1 CTEPKHEBUX JleTajel 3 (iaHUeM 1 TUMY Tuib3 1
BTYJIOK, CTakaHiB 3 (praniieM. Ha HOB1 TeXHIUHI pillIEHHS, IO J03BOJISIOTH ICTOTHO
PO3UIMPUTH HOMEHKJIATYPY OTPUMYBAHUX BUPOOIB, OTpUMAaHI MAaTeHTH Y KpaiHu Ha
KOPHCHY MOJIEJb.

3acanvni 6ucHoéKku HaBEACHO HANPHUKIHII POOOTH 1 B HUX BiAMIYEHI
OCHOBHI ~ Pe3yJIbTaTh JOCHI)KEHb 3 OOIPYHTYBaHHSM pEeKOMEHAallid 3
MPAKTUYHOTO BUKOPUCTAHHSI OTPUMAHUX PE3yJIbTaTIB.

Cnucok euxopucmanux odxycepen i3 302 HaliMeHyBaHb JOCTaTHHO ITOBHO
OXOIUTIOE TPEIMETHY Taly3b, BiJloOpaxkae OmpaifoBaHHs 3J00yBauyeM 3HAYHOT
KUJIBKOCT1 Cy4acHUX 1HO3EMHHUX JiKepedl.

Buxoasun 3 aHanizy OCHOBHOI YaCTMHU JUCEpTallili, MOXHa 3pOoOUTH
BHCHOBOK, III0 METa JWCepTaliiiHol poOOTH y XOJI BUKOHAHHS JOCIIKEHb Oyia
JIOCSITHYTA, a ICEPTAIlis € 3aBEPIICHO0 HAYKOBOIO TPAIICIO.

Iloénoma euknadenns pezyibvmamis 8 onyd1iKOCAHUX NPAUAX

Marepianu auceprariitHoi pobotu omyb6iikoBani B 40 poborax, 3 sikux 10 —
y B MDKHapOJHUX HAyKOBHX )KypHaslaX, sSIKl BXOAATh O 0a3u JaHUX Scopus Ta
WoS, | 14 — y ¢daxoBux Ta nepioAMYHUX 3apyOlKHUX BUJAHHSX, B TOMY YUCHl 7 3

HUX 0/HOOCIOH1, 11 pobiT — B MaTepiaiax Mi>KHApPOJHUX KOH(EpEeHLii, 2 podoTu
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OnmyOJIIKOBaHO B Taimy3eBUX 30ipHUKax. Ha HOBI TeXHIUHI PIIIEHHS OTPUMaHO 3
IIATEHTHU YKpaiHH.
Anpooauia pooomu
Pesynbrat poOOTH MPOUIIIN TOCUTH XOPOIITY anpoOallito, BOHU JO0KJIaIeHI
1 OOroBOopeHi Ha BCEYKpaiHCBKMX 1 MIDKHApPOJHMX HAyKOBO-TEXHIUYHUX
KOH(EpEeHIIIX 3a HalpsIMKOM poOOTM Ta Ha HAYKOBOMY CeMiHapl IIpH
criettianmizoBanii BueHii pazi J1.12.105.01 (IJIMA, 2020).

Bionoegionicmoe 3micmy aemopeghepamy 0CHOBHUM NOSIOHCEHHAM OUCEPMAUTT

3a CTpYKTypolo Ta 3MICTOM aBTopedepaT BIANOBIJAE€ BHUMOTaM,
BcraHoBieHuMu MOH Vkpainu. ¥V Tekcti aBropedepary BiIoOpa)k€HO OCHOBHI
MOJIOKEHHS, 3MICT, pe3yibTaTH 1 BUCHOBKM 3aiiicHeHoro ['pyakinoro H. C.
JUCepTaLlitHOrO  JOCHiKeHHs. 3MICT  aBTopedepaTy BimoOpakae OCHOBHI
MIOJIO’KEHHS JUcepTallii.

Ouinka opopmnennsa asmopegepamy ma podoomu

Huceprariitna pobota Ta aBTopedepaT pedepar modpe odopmiieHi Ta
umoctpoBaHi. [ucepTariiiitna poboTa HamucaHa 4YITKOIO 1 JIAKOHIYHOIO MOBOIO.
Xoya B poOOTI € MEBHI MOMUIIKH TEXHIYHOTO XapakTepy, aje KUIbKICTh IX 30BCIM
HE 3Ha4Ha 1 BOHU HE BIUIMBAIOTh Ha 3arajibHe MO3UTHBHE BPa)KEHHS.

3ayearcennsa no oucepmauii ma asmopeghepamy

1. B poboTi s TEOPETHYHOIrO aHami3y IMpPOLECiB XOJOJHOTO 00’€MHOrO
mramnyBadHs (XOI) Bukopuctanuii metoy 6anancy notyxknocteit (MbII), B
SKOMY TIOTY)KHOCTI Ha TOAOJaHHS omopy JedOopMyBaHHS 3aroTOBOK,
MOJOJIaHHSI CHJI 3CYyBYy MiX o0O0’eMaMH Ta TIOJOJIAHHA CHJI TEpTsS Ha
KOHTaKTYIOUMX TIOBEPXHSX BHU3HAYAIOTHCS IIUIAXOM IHTETPYBaHHSA TMIPH
JOMYIIEHH], 10 HAMPYKEHHS TEKYYOCTI € MOCTIHHOIO BeIMYMHOI0. B poOoTI HE
B1IOOpaKEHO, SIKUM YHMHOM BPaxOBYETHCS 3MIIHEHHS TPHU aHali3l MPOIECiB
XOII Bka3zaHUM METOJIOM.

2. ABTOpKa BUKOPHUCTOBYE BHCIIB IMOTYXHICTH cwi 3pizy. Ha nHam morisn
MPaBUJIBHILIE BUKOPUCTOBYBAaTH — IMOTYXKHICTh Ha MOJOJAHHS CHJI 3CYBY MIX

MOYJIIMH Y 00’ €MaMH.
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[Ipu anami3i xo10gHOrO (HOPMOYTBOPEHHSI BHPOOIB aKTYyalbHOIO 33Ja40I0 €
BHU3HAUEHHS MOJIMBOCTI PYyHHYBaHHsS 34€(QOpPMOBAHOTO MeTalmy. ABTOpKa
MoKaszajla  MOXJIMBICTb ~ BCTAHOBJEHHS 3  BukopuctanHsm  MBII
ne(heKTOYTBOPECHHS Y BUTJISAAI YTSOKUH, aje HE BIAMIYEHI NUISIXH BUPIIICHHS
BKa3aHOI 3aJa4i.
B po6oti ans npoBefeHHST YUCEIbHUX EKCIIEPUMEHTIB BUKOPUCTAHUN METOJ
CKIHUCHHHX €JIEeMEHTIB. Ayie B poOOTi Ta aBTOopedepari He BimoOpakeHO — sSKa
MOJIe]Ib METajly BHKOPHCTaHA MPU KOMIT FOTEPHOMY MOJICTIOBAHHI MPOIECIB
XOMI Ta siK1 CKIHYEHH1 €IEMEHTH BUKOPUCTaH1 o Gopmi 1 po3mipax.
BpaxoByroun MOMXJIMBOCTI ICHYIOUMX CKIHYEHHO-€JIEMEHTHUX Mporpam 1
Cy4aCHUX KOMII'IOTEpIB, SIK1 JO3BOJISIOTH IOCTATHHO TOYHO BU3HAYaTH €HEPro-
cuiosi mapamerpu (ECII), po3moain muTtoMux 3ycWiib Ha AEPOPMYIOUOMY
IHCTPYMEHTI, Hanpy>XKeHo-AedOpMOBaHUIM CTaH KiHIEBl GopMH 1 po3Mipu
HarniBpabpukaTiB Ta BUpPOOiIB, TOMy aKTyalbHICTh BUKOPUCTaHHS CKJIQTHUX
AQHATITUYHUX 3QJIEKHOCTEH [UIsi BU3HAYEHHS EHEPrOCHIIOBUX TapaMeTpiB
3aMICTh ~ BHUKOPHCTaHHS  YHCEIBHOTO  aHamidy  IoTpedye  IIEBHOIO
OOTpYHTYBaHHSI.
B poGoti nns mpencrtaBieHHS ocepeaky Aedopmariii  BUKOPHUCTOBYIOTHCS
MOJIYJ1 3 JOCUTh CKJIaJIHOIO T€OMETPIEI0 Ta BIAMOBIAHUMHU KOMIIOHEHTAMU TIOJIS
IIBUJIKOCTEHN Teuii MeTally, 10 JO3BOJISIE MIABUIIMTH aJIeKBATHICTh OMHUCY Tedil
MeTany Ta 1eOpMOBAaHOTO CTaHy 3arOTOBKH, aji€ OTPUMaH1 BUPa3u JIOCTATHHO
rpoMizaki. [lpy 1pOMy aBTOpKa MPONOHYE CHPOIILYBaTH BXKE OTPHUMaHI
3QJIEKHOCTI  30KpeMa Uil  IHTEHCHMBHOCTI  IIBUAKOCTEW  aedopmarii
MaTeMaTUYHUMU MeTojaMu. UM He Mae B TaKOMy IiJIXOJI CHUCTEMHOTO
OpOTUPIYYS, aJPK€ MOXHAa BiJipa3y BUKOPHUCTOBYBAaTH B)KE€ BIJOMI BIJIHOCHO
MPOCTI pillIeHHS?
[Ipu omiHrOBaHHI TMOXMOKM JIiHEApU3alllii aBTOPKA IMOPIBHIOE 3HAYEHHS IS
OPUBEACHOTO THUCKY MACKIIBKOX MOJAYIIB 3a aHAIITHYHUMH 3aJ€KHOCTSIMH,
OTPUMAaHMMH 332 YyMOB BHUKODUCTaHHS JiiHeapu3aiii, 3 BiIMOBITHUMHU

3HAYCHHAMHU, OTPUMAaHUMHN YUCCIbHUMHU METOJaMM 3 BUKOPHUCTAHHAM (bOpMy.TI
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y 3arasibHoMy BUTJIsiai. He3po3ymino, un MoKHA MOPIBHIOBATH OJIHI HaOIMKEH1
3HAYCHHS 3 I1HIIMMHU HAOMMHKCHUMHU 3HAYCHHSIMH, aJKE YHCEITbHI METOIU
MAaloTh BJIACHY TOXUOKY, sIKa T€X MOTpeOy€ OI[IHIOBaHHS.

8. lns MoaymiB 3 KPUBOJIHIMHOIO MOBEPXHEI0 BUKOPHUCTOBYIOTHCS MapaMeTpH
OnTUMI3AII, BiJ IKMX 3aJI€KUTh T€OMETPIs MOJIYJIS Ta XapakTep Teuli MeTalny y
BIIMOBIAHINA 30H1 3aroToBKU. He3po3ymino, SKWi KpUTepidl I pO3paxyHKY
TaKUX MapaMeTpiB BUKOPHUCTOBYBAJIM B poOOTI Ta yu OyAyTh Il ONTUMAJbHI
3HAYCHHS HE3MIHHUMH TIpH BOYJAOBYBaHHI TaKUX MOIYJIB y CKJIaJeHI CXEeMHU
npoueciB XOILI.

9. He 3po3ymino, oMy B poOOOTI IpHU TEOPETHUYHOMY aHalli3l BHUKOPUCTAHHUMA
koeditieHT TepTs BenuunHowo x=0,3. Xoya aBTopKa BiaMivae, 10 JjIs POIECIB
XOIII xapaktepHa BenuurHa mporo koedirienty ©=0,08-0,16.

10. Ha enepro-cuiioBi mapamMeTpu mpu OTpuUMaHHI HamiBpaOpuKkariB 4u BUPOOIB
npoliecaMd  XOJIOHOTO  BHJIABJIIOBAHHS BIUIMBA€ BEJIWMYMHA IIBUJKOCTI
nedopMyBaHHS, sIka BU3HA4Ya€ IMIBUIAKOCTI Teuli KIHEMAaTUYHUX MOMAYJIB, IIO
3aMpoONOHOBaHI aBTOPKOI poboTu. He 3po3ymino, uu BpaxoBYEThCS TaKUi
BIUIMB B aHAJITUYHUX JOCIIKCHHSX 7.

11. B nmuceprarii nmotpioHO Oyj0 © BHUKOHATH TOPIBHSAHHSA (OpMU 1 PO3MIPIB
ocepenkiB aedopmaiiii, skl OTpUMaH1 IPU aHai31 BCIX PO3MVIIHYTUX MPOIECIB
XOII 3 Bukopucranuam MCE Ta 13 3actocyBanHsM MBI, a Takox npuBecTu
Taki gaHi B aBTopedepari.

12. B po0O0TI 4OMYCh HE PO3IJIAJAIOTHCS CXEeMH KOMOIHOBAaHOTO BUIABIIOBAHHS 3
PO3ILIIEHUM OCepesIKOM Jedopmariii.

13. B aBTOpedepari HE MOBHICTIO OMHMCAaHI CKJIAJIOBI, SKI BXOJATh B HaBEJICHI
piBusHHA. 3okpema W Bupasi (2) crop.12, ¢ i y B ¢popmyi (6) Ta k7 B
piBHAHHI (7).

Bucnoeox
Hucepramiitna po6ora ['pyakinoi Haramii CepriiBan  «Po3Butok
CHEPreTMYHUX METOIB aHajl3y TEXHOJIOTIYHMX PpEeKUMIB Ta  YIOCKOHAJICHHS

HpOI_ICCiB TOYHOTO 00’ €MHOTO IOTaMITYBaHHA BHUIABIIIOBAHHSAM)) € CaMOCTIITHO
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BUKOHAHOIO, 3aBEPIICHOI0 HAYKOBOIO MpAlCl0 Ha aKTyallbHy TeMy, Yy SKii, Ha
OCHOBI BHKOHAHMX aBTOPKOIO JOCTIIKE€Hb, OTPUMaHI HOBI HAyKOBO-TEXHIYHI
pe3ynbTaTH.

3ayBakeHHsI, SKI 3p0OJieHI MPHU aHaJi31 MaTepiamiB aucepTarii, HE3HAYHO
3HUXKYIOTH 11 3arajbHy BUCOKY OIIIHKY.

[le no3Bossie ouiHUTU POOOTY, SIK TaKy, 110 BiAnoBigae Bumoram [loctanoBu
KMV «lopsiok mpuCyIKeHHS HayKoBUX cTymeHiB» Bif 24.07.2013 Ne 567 (3i
3MIHaMHM), K1 BUCYBAIOThCS JIO JOKTOPCHKHMX muceprtaiiid, Hakasy MinicTtepcTBa
ocBiTH 1 Hayku «IIpo 3aTBepIKeHHS BUMOT 10 O(OPMIICHHS IUCEpTaliid» BiA
12.01.2017 p. Ne 40, unnnum nyHktaM Hakas3iB MiHicTepcTBa OCBITH 1 HAyKH
VYkpainu «IIpo omyOiikyBaHHsSI pe3yJbTaTiB AUCEpPTaliil Ha 300yTTS HAYKOBHX
CTYNEHIB JOKTOpa 1 KanauaaTa Hayk» Big 23.09.2019 p. Nel1220 Tta Jluctry MOH
Vkpainu Binm 04.12.2015 p. Ne 1/9-586 «IIpo omyOmikyBaHHSI pe3yJIbTaTiB
JUcepTaliil y NepioJUYHUX BUIAHHIX.

ABtopka auceprauii I'pyakina Haranis CepriiBHa 3aciyroBye
NpUCYAKeHHs 1 HAyYKOBOr0 CTYNEHsl JAOKTOpPa TeXHIiYHUX Hayk 3a
cuemianbHicTio 05.03.05 - mpouiecu Ta MammHu 00poOKHM THCKOM, 13. — MexaniuHa
1HXEHePisl.

Odiuiiiauit onorenr,

npoQJecop kadenpu «Texuomorii BUPOOHHUIITBA
TiTanbHMX anapaTiy HamionamsHoro TEXHIYHOTO
ymBepcmeTy Yxpaiuu “Kuicskuit nomTexquHu
IHCTHTYT imMeHi Irops Cikopcrkoro”, <

AOKTOp TEXHIYHHX HayK, [IPo
YK, podecop Q,N\jkub Bonoxumup Kamoxunuii

ITianuc npod. Kamoxuoro B.JL 3aceiouyro:

Y4ennuit cekperap Hanionaassoro Texquoro
ymBepcmeTy Yxpamu “KmB OJTITeXHIYHHIH

- Banepis Xonssko
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