PEIIEH3ISA
Ha AucepTallifHy poboTy

CJIITENBKOIO BOJIOAUMUPA BOJIOAUMHUPOBUYA Ha Temy
«O0rpynryBsanHs napaMerpis sidpodopMyBaanHOro 0012 HaAHHA A9
BHFOTOBJICHHA OeTOHHUX BHPOGiB», IpE/ICTaBNICHY Ha 3A00yTTs CTYNEHA JOKTOPA

¢inocodii 3a cnewanbricTio 133 — lNany3ese ManuHOOYAyBaHHS.

HeransHe  BuBuenHs  auceprauii  CJHIIEIIBKOTO  BOJIOJUMHPA
BOJIOJUMHUPOBHUYA Ha TEMY «O6rpyHTYBaHHA TlapameTpiB
B1OpodopMyBaILHOTO 00JaHAHHA [/If BUTOTOBICHHA OCTOHHHX BHPOOIB» Ta Horo
HayKOBHX TyOmikauifi, JO3BONs€ BU3HAYUTU PE3yALTIATH IIOAO 3arajbHOI OLIHKH
pobOTH, OLIHKM X HAYKOBOTO PIiBHfA, 30KpEeMa aKTyaJbHOCTI, OOIPYHTOBAHOCTI
HayKOBUX TOJIOXKEHb, BUCHOBKIB 1 PEKOMEH/Aallli, HayKoBOI HOBM3HH, IPAKTHYHOTO

3HAUCHHS.
AxKTyaabHicTh 00panol TeMu

AxtyanbHicTh 00paHoi TemMu auceprauiiinoro aocipkenas CJITIELBKOTO
Bonoaumupa BonoauMupoBrua BU3HAYAETHCS  BAXIUBICTIO BUPIIICHHS aKTyalbHOL
HAyKOBO-TIpUKJIaAHOI TmpoOieMu, sAka Tojsarae y po3podLil  mapamerpis
BIOpOoOpMYBaIBHOTO OONMafHAHHA, 10 Mae  3a0E3MEUUTH MIHIMIZALIK BUTPAT
€Heprii 3 peai3alii€lo BUCOKOI AKOCTI BUTOTOBIEHH: OCTOHHUX BUPOOIB. ATKe came
CY4acHi TEHACHIlT PO3BUTKY Oy/AIBHUITBA QOPMYIOTHCA HA BUMOTaX 3aCTOCYBAHHA
Ta OTPUMAHHAM BUCOKOI SIKOCTI BHKOHAHHA TOrO YM IHIIOTO  TEXHOJIOTIYHOTO
nponecy. I3 icHyiouoro koMIekTy  BiOpodopMyBanbHOTO  OOJagHAHHS,
HallBaX/IMBIIIMM YCTaTKyBaHHAM, 10 CYTT€BO BILIMBA€ HAa OTPUMAHHSA AKICHOTO
OcToHHOro BUpPOOY Ta BUTpauae JICBOBY YAacTKy CHEPrii 3aiimMarorTh BiOpariiini
MalllMHU A1 YIHIIBHEHHS OyaiBensHux cymimei. Takuif craH uporo obnagHaHHs
OOYMOBJICHO THM, L0 Taki MAllMHH, AK MPAaBWJIO, TPALICIOTH B 32 PE3OHAHCHOMY
pexuMi, 1110 i € TPUYWHOI0 3HAYHKMX BUTPAT eHeprii. B aucepraniiiniii poboTi

3aIPONIOHOBAHO BUKOPUCTAHHSI MALIUH, Ki PALIOIOTh B PE3OHAHCHOMY peskuMi. Ix



po3poOka 1 BOPOBA/PKEHHA CTPUMYETLCA  BIACYTHICTIO  3aralbHONPUIHATOL
PO3paxyHKOBOI CXeMH, dka afiekBaTHO BlAoOpaxae peanbHUH npoliec YIIbHEHHS
OeToHHOI CcyMimli Ta CTYNiHR BIJIMBY Ha JAMHaMiKy BiOpauiliHoi MalinHU.
HeBr3HaueHICTL PO3PaXyHKOBOI CXEMH NOSACHIOETHCA 111l 1 TUM, 10 B BiOpaiiitHii
TEXHOJOrIT MOAENMIOITE 1 JOCIIPKYIOTh, K MPAaBUJIO, OKPEMO CyMill 1 BIOpaiiiny
maumHy. B po6oTi nponoHyeThest mifXiy po3poOUTH Ta ACCHIAUTH PO3PaXyHKOBY
MO/JIeNE CIIILHOT CHCTEMHM BIOPOYCTAHOBKM 13 ypaxyBaHHAM B3aeMOJI 13 O€TOHHOIO
CYMIIIIIIO Ta OIIHKOW il BIUIMBY HA pyX poGo4yoro opraHy. A MOTIM Ha OCHOBI
BHUKOHAHUX JOCHIAKESHb Ta 1X PE3yJsTaTiB PO3pOOMTH aIrOPUTMH Ta METOJUKH
PO3paxyHKy napaMeTpiB BiOpallliHOT YCTaHOBKY, fKa peai3ye Pe30HAHCHUIT pekum
TAa TCXHONOTIYHI MNapaMeTpud  AJM YIIUIBHCHHA OyAIBENBHUX CyMillled 1pu
BUIOTOBACHI OCTOHHHX BUpOOIB. Buxoasuu 3 11bOro, MOXKHA CTBEP/KYBATH IO
METOJI0JIOrIS. Ta METOJU AOCHAKEHHs 1 IX pe3yibTaTH BUPIUIYIOTH aKTYaabHY

HaYKOBO-TIPUIJIAZIHY NPOOIEMY.

OO0IpYyHTOBAHICTL HAYKOBHMX MOJI0KEeHb, BHCHOBKIB 1 pexoMeHaauiii
aucepranii  3a0e3MmeuyeThCa  JOTIYHOK  BIAMOBIAHICTIO METOAIB  JAOCHIKECHHS
CTOCOBHO COPMYNBOBAHOI METH Ta KOHKPETHUX 3aBJlaHb, BUKOPUCTAHHAM aHAMI3y
Ta CUHTE3Y, 3arAILHOMPUMHATUX TCOpili KOMUBAHBL MEXaHIYHHUX CUCTEM Ta Teopiit

CYLIIBHUX CEPEIOBHILL.
JIOCTOBIPHICTSE OCHOBHHUX NOJOKEHL AHCEPTAUL NiNTBEPKYETHCAS

1) OOIPYHTOBAHUM BU3HAUCHHSIM IIEPEAYMOB 1 NMPUMNYIIEHL Ta BHOOpOM
METOAIB JAOCHI/DKEHL IapaMeTpiB | PSKUMIB PyxXy BiOpalliiiHMX YCTaHOBOK 13
BHKOPUCTAHHAM CUCTEMHOTO I1IX0AY;

2) BUKOPUCTAHHSM KJACHYHUX PIBHAHB, 1110 ONUCYIOTH PO3NOBCIOAKCHHS

XBIIb B GETOHHI cymill OpH i YIIUIEHEHI;

3) JOCTaTHIM 00CArOM TEOPESTUUHUX AOCHIKEHb TA €KCOCPUMEHTATBHUX
JOCHI[KEHD;
4) 30DKHICTIO JaHUX, OTPUMAHUX TEOPETUYHMX Ta EKCICPHMEHTaJIbHUX

NOCHIIKEHD.



Hayxosa H0BU3HA OJePKAHUX Pe3y/ILTATIB

J1o HaibinbIl BasKIMBUX AOCHATHEHB AMCEPTALIHHOT poOOTH, 1110 MAKOTHL BATOMY
HayKOBY HOBH3HY, CJIi/l BIAHECTH HACTYIIHI:

— BCT@HOBJICHI 3aKOHOMIPHOCTI 3MIHH NApaMETPiB PyXy CHCTEMH «poOOUMii
oprad Bi0paliiiHO1 YCTAHOBKM 1 YUIUILHIOOUOTO CEPENOBUIA» 13 peani3alli€ro
PE30HAHCHOTO PEXUMY 3 MIHIMI3ALIEIO CHEPTIT;

— OTpUMAaH] AHAMITHYHI 3aJI€XKHOCTI JUIS BU3HAUCHHS MAPaMETPIB 1 PEXKUMIB
pobotru  BiGpodopmyBansHOroe oO0najZiHaHHS, 3aCTOCYBaHHSA SKUX 3a0e3MeuyroTh
3aJaHMif TEXHOJIOTIE MPOLEC BUTOTOBNICHHS OETOHHUX BUPOOIB,;

— po3pobiieHa MojEL OaraTope:KMMHOI BiOPOYCTaHOBKH 13 (Pa3soBOI0 3MIHON

KYTIB 10 OCl YOTHUPLOX BiOpauiitHux 610KiB.

IIpakTHuHe 3HAUYEHHS O/EPKAHHX Pe3yAbTATIB IOATac: B YCTAaHOBJICHI
YUCJIOBUX 3HAYeHb NapaMmeTpiB BiOpodopMyBalbHOTO O0ONagHAHHA, PpO3poOdIIL

METOAMKH ¥ airopuTMy pO3PaXyHKY MapaMeTPiB PE3OHAHCHUX BiOpaliitHux

YCTaHOBOK /It BUTOTOBJICHH: OETOHHHMX BUPOOIB.

IToBHoTa BHKNaAy MaTepiatie B onydaikoBaHMX ApausXx.

JuceprauiiiHe J0OCHKEHHA MIATBEP/AXKYEThCH  ampolalli€ld  OTpUMAaHHX
pe3ynbraTie y 13 HaykoBMX mpausgx, omnydmkopaHux mporsarom 2018-2022 pp.
Cepen onybnikopaHux pobiT: 2 cTarTi y HaykoBux (axoBuX BUAAHHAX YKpaiHH
kateropii «b»; 4 — ki UTYI0TLCS ¥ pedhepaTuBHiii 6a3l «Scopus»; 2 y NeplOAUIHUX
HayKOBUX 1HO3EMHMX BUAAHHAX, 5 T€3 HAYKOBMX AOMNOBLACH B 30IpHMKAX MaTEpiajiB
MDKHApOAHUX KOH(EpEHITiii.

OmiHka 3MICTYy, CTWIIO TAa MOBU JUCEPTAllii, ii 3aBEpliCHOCTI, OGOPMICHHS.
Ha penensiio mpezacTaBjieHa AMCEpTalid, INO CKIAJAETLCA 3 aHOTAI(li, BCTymy, 4-X
PO3ALUNB 3 BUCHOBKAaMH, CIIMCKY BUKOPUCTaHUX JKepel 1 OAaTKIB. 3aranbHui obcar
pobOTH CTaHOBUTHL 163 CTOpPIHKU, B TOMY 4MCIHi 123 CTOPIHOK — OCHOBHUM TEKCT, B
skoMy 44 pucyHka, 14 Tabnuub, 8 CTOPIHOK — BHUKOPUCTAHMX Jpxepen 3 116

HaitMeHYBaHb, 28 CTOPIHOK — JIOAATKIB, 3 AKUX 1 CTOPIHKA — aKT BOPOBAHAKCHHS.



YV BCTym aucepTauii BUKJIAACHO AKTYAIbHICTE OOpaHOi TeMM, il 3B’SI30K 3
HayKOBUMH MPOTpamMaMy, BU3HAUYEHO METY Ta 3aBAaHH#, BKa3aHO 00 €KT 1 MpeaMeT
JOCTIIPKEHHA, BUCBITIEHO METOMAM, AKI BUKOpPUCTaHL y mpoueci podotu. Takoxk
3a3HaU€Ha HaykoBa HOBU3HA Ta TIPAKTHYHE 3HAUCHHA O/CPKAHMX pe3ybIaTIB,
NOJAHO BILAOMOCTI mpo mybaikauli Ta anpofaii0 pe3ysibTaTIB  AOCIIKEHHS,
ocobucTuit BHeCOoKk 37100yBaua, a TakKoXK 00CAT 1 CTPYKTYPY poOOTH.

Y mepmoMy posaum  «Ormsg  1a aHam3  mapamMerpiB 1 pexXuMIB
BIOpOdOPMYBAIILHOTO  OOJIATHAHHN» TNPUBEACHO OMMC TPOLECY YKIANAHHSM Ta
BiOpalliiiHOT0  yI{iTbHEHHst OeTOHHUX CyMillicif, HaBeAeHI CXeMH Oynosu
BIOpodopMyBaNIbHOTO 00JIaJHAHHS, B TOMY YMCII1 BIOPOILIIONAA0K 1 BIOPOYCTaHOBOK.
3a3HaueHO, IO OeTOHOyKJIafayl B paMKaX BU3HAUEHOTO TEXHOJIOTIEWD wvacy,
3AICHIOITE mpolec ykiaakd OeToHHoi cyMinn y  ¢opMy, a icHylouH
BIOpoMalifaHuYMKi Ta YCTAHOBKM MpALOIOTL B 33 PE3CHAHCHOMY pexXuMi 1
BUTPayalOTh 3HaYHY YaCTUHY €HEprii HA MPUBOJHI €1EMEHTH, 4 HE HA YIIUILHEHHA
cymimn. ToMy ix e(EKTUBHICTh € HU3BKOK 3 TOUKM BUTPAT CHEPrii 1 BOHU HE
33710BOJILHAIOTE CY4YaCHI BUMOTH LIOA0 3a0€3MeUeHH MIHIMI3aLlll BUTPAT SHeprii 3
peanizaili€l0 BUCOKOI SKOCTI BUrOTOBJCHHS OETOHHUX BUPOOIB. I[liaATBEpAKeHHIM
TAKOro CTaHy ICHYOYMX BiOpoMaiiiaHuukie Ta  BiOpalliHMX YCTaHOBOK €
JOCTIJPKEHHA Ha OCHOBI BUKOPUCTAHHA KpUTEpIiB OLIHKM iX MapameIpiB Ta
pexumis poboTH. BusHauennii ctan npobaeMu CTaB 0OIPYHTYBaHHAM MeTH poOoTH,
JUIs JOCATHEHHS AKO1 BUSHAYEH] 33/1al JUCEePTALIHHOTO AOCIIXKEHHS.

Y apyromy po3aini «Teoperuuni aociaikensss podouoro mpoiuecy pyxy
pidpaniiiHoro o61agHannsA» OOIPYHTOBAHA Ta JOCHIIKEHA PO3PAXyHKOBA MOECID
CUCTEMH «BIOpOYCTaHOBKA — OETOHHA CYMIIl» 13 ypaXyBaHHAM iXHBOI B3aEMOJIL Ta
peanbHOI0 OLIHKOI BIUIMBY MPY)KHO-THEPIIAHUX Ta AUCUIIATUBHUX CUJI CUCTEMH Ha
il mapameTpu Ta pexuM pyxy. MojemoBaHHa pododoro mpoiecy BiOpaiiifHol
YCTaHOBKU BUKOHYETHCSt HA OCHOBI BUKOPUCTAHHS METOAY CKIHUCHHHX €JIEMEHTIB 13
3aCTOCYBaHHAM po3paxyHkoBoro komiuiekcy MSC.NASTRAN  (MSC.Software,
Himeuunna). Jlns nepeBipkd MoJeml Ta OUIHLI i (YHKIIOHYBaHHS TPH il
CTaTUYHUX 1 JWHAMIYHHMX HABAHTKCHL MPHUHHATI HACTYMHI €Tanu JOC/IJKeHHA:

BUKOHAHHA MozansHOTO aHam3y (ModesAnalysis) Ta BU3Hau€HHS OCHOBHUX (OpM 1



BIAOBIAHUX IM 4YaCTOT KONMBaHb; MAOCHI/DKEHHA PyXYy KOHCTpykuii mnpu il
JUHAMIYHOTO HABAHTAXXEHHA Ha OCHOBI AMHaMIYHOTO aHani3y (TransientAnalysis) Ha
3adaHiil yacToTi 30ypeHHs. IIpu AvHamMIYHOMY aHammi3l BU3HAYAIMCH AMILIITYIU
KOJIMBaHbL KOHCTPYKIII B PI3HMX JUIIHKAxX (nepepizax) Ta MPOBOJMIACH OIIHKA
PO3IOALN KOJMBAHDL MO AOBXKUHI KOHCTPYKII.. Pe3ynsTataMu JOCHIKEHD BUABIICHO
HasIBHICTh PI3HUX 32 (OPMOIO Ta YMCIOBUMM 3HAUCHHAMU aAMILTITY]] KOJNUBAHE IO
Troml BiOpariiifHoOl yCTaHOBKY 3 §araTo pekKMMHUM CIIEKTPOM KOJIMBaHb. BuaBneHo,
MO CKIajsHa (JOpMa KONUBAHB € €(PEKTUBHUM METOJ NMPUCKOPEHOro YIILILHEHHS
OeToHHMX cyMimel. . BuxopucranHs Takux egekTiB 3abe3rmedye 3MEHUICHHS
eHeprosurtpar Ha 30 %, a npouec popMyBaHHs OETOHHOrO BHPOOY 3MEHUIYETHCS HA
20 %.

Y TpethoMy po3aini « ExcnepumenHTanbii AocaixeHHn podouoro npouecy
pyxy BidpoycTraHoBox» copMynhoBaHa MeTa, 3aja4l Ta BM3HAa4€HAa METOJUKA
BUKOHAHH® CKCOCPUMEHTAABHHX JOCHDkeHb. JIIa BU3HA4YEeHHA TIPYXKHO —
IHEpIHUX Ta AUCUNIATMBHUX NApaMmeTpiB BIOPOYCTAHOBKM OCETOHHOI CyMili
BUKOPHUCTaHO (pa30BHil METO/| B PeXKHUMI CTAIMX Ta 3racaluux KOJUBaHb. B pamkax
BUKOHAHUX EKCTICPUMEHTANLHUX JOCHI/DKCHE KOC(DII[IEHT NOrNUHAHHA CHEpril
3MiHIOEThC B Mexkax 0,04-0,20, 3anexuts BiA aMINITYAU BiIHOCHOT Aedopmailii,
cknaay OetoHHOi cyMimi. IlopiBHAHHS €KCNEPUMEHTANBHUX Ta TEOPCTUYHUX
3HAUCHb 3a IapaMeTpaMu MpOLECY KOJMBAHb 3aCBLAYYIOTh, UI0 iX PO3ODKHICTDL
3HAXOAUThHCK B Mexkax 11...15% B pe3oHaHCHIHN 30HI po60OTU BIGPOYCTaHOBKH.

Y uersepromy po3aini «IIpaxkTuuna peanizania pe3yabTaTiB A0CTiAXKEHb»
Ta OI(IHKA iXHbOI e(EeKTHMBHOCTI» NPUBEICHI OCHOBHI NONOXKEHHS OOIPYHTYBaHHS
napamerpiB  BiOpoopMyBanbHOTO OONafAHAHHA [N BUIOTOBICHHSA OETOHHMX
BUPOOIB, B TOMY 4MCli BUOOPY PeKUMIB Ta mapamerpiB  BiOpalliiHOI yCTaHOBKU.
Po3pobneni anroputMu BUOOpY Ta METOAMKM PO3PaXxyHKIB  TNapaMeTpiB
BIOpOycTaHOBOK 3 rapMoHiifHuMM, ©0arato pexXUMHUMU Ta BiOpoyaapHuX
PEe30HAHCHUX BiOpalliiHUX YCTaHOBOK.

3arajibHi BHUCHOBKM JUCEPTAIIIAHOTO MOCHIMKCHHSA HAMUCaHI Yy JIOTIYHIH
TIOCNIIOBHOCTI, PO3KPUBAIOTh HAYKOBY Ta TPAKTUYHY 3HAUMMICTbL PE3YJBLTaTIB

JOCHTKECHHS.



Y3aranibH0w04YH OUIHKY po00TH, ciifl BHAINHTH Tl OCHOBHI HAYKOBiI Ta
NMPAKTHYHI Pe3yIbLTATH.

1.Po3pobnena  Ta AOCHMKEHO pPO3PAaXyHKOBY MOAENb CHOUILHOI CHCTEMH
BIOpOYCTAHOBKH 13 ypaxyBaHHSAM B3aeMOIl 13 6ESTOHHOIO CYMIIIIIIQ Ta OLIHKOW il
BILUIMBY Ha pyX poOOYOro Oprauy.

2.BcTraHOBNEHA 3aKOHOMIPHICTL PYXY JUHAMIYHOI CUCTEMH «PE30HAHCHA

BiOpalliiiHa ycraHOBKa — OETOHHA CYMIN», 10 BIAKPUIO MOKIUBICTH CTBOPUTH

MepeAyMOBH i1  PpO3poOKM  METOAIB PO3paxyHKy OCHOBHHUX TlapaMeTpiB
JOCHTI/PKYBAHOTO KJIacy BIOpaLiiHUX MallKH.

3.IlpuBeacHI OCHOBHI NONOKESHHS BUOOPY pexXUMIB Ta napameTpis BiOpatiiinoi

YCTAaHOBKH Ta pO3po0JIeH] aropuT™MU BUOOPY Ta METOAUKH PO3PAXYHKIB

napamerpiB  BIOPOYCTaHOBOK 3  TapMOHIMHHMH Ta  BiOpoynapHUMHU

PE30HAHCHUMHU PEKUMaMH POOOTH.

B npoileci 1eTannHOro 03HalioMeHHsI 3 TEKCTOM AHCepTAlil BHHHKIH

HACTYIIHI 32yBaKeHHs,

1.ITaparpad 1.2 mepeBaHTaXEHUI1 HAIBHICTIO BE/IMKOI0 KIIBKICTIO PHUCYHKIB
BIOpaliitnux malgaHuuKiB 1 BiIOpaliiiHUX YCTaHORBOK, siki O€3 yiep0y OCHOBHOTO
TEKCTY MOHa OyJi0 BUAyUuTH a00 3rpynmyRaTH 3a MPUHIMIOM OyA0BM Ta All.

2. B tabmumi 1.3 mpuBeaeHi UMCIOBI 3HAYEHHA AMIUIITYAM NEPEMIIiCHHS B
3aJICKHOCTI BiJl HaCTOTH KOJMMBAHbL Ta KOHCUCTCHI[II OCTOHHHMX CyMIINICH, alie He
BKa3aHO /IS SKUX PEKUMIB 111 3HAYCHHS TIPUBEACHI.

3. Ha npusenenuux rpadikax (puc.2.8) -(puc.2.10) aBropoM 3a3Ha4aeTHLCH IPO
CYTTEBHIi BIIMB Ha aMIUITYyy KOJUBaHL BIOpoMalilaHuika BHCOTH CTOBIMA CyMIII
CIIBBIAHOLICHHS Macu O€TOHY A0 Macu MaijaHuuka, CHIBBLAHOLICHHS YaCTOTH
KOJIUBAaHb JI0 LIBUAKOCTI PO3MOBCIO/DKEHHA  XBWIL B OeroHHOI cymimi. Ha mii
Nornist], BapTo 6yno Olnbll AETaNBLHO 3YMMHUTHCA Ha aHaji31 UX rpadikiB, axke 11e
BaXJIUBHIA Pe3yabTaT BILIMBY OETOHHOI CyMillll HA IMHAMIKY BIOpoMaliaaHuMKa.

4. Tlpy BUKOHAHHI EKCOECPUMEHTAILHUX JOCHIDKEHB Oynao 3adikCOBaHO

(puc.3.5,6) MONKIMBICTL peajbHOI peamizalii CyOpPEe30HAHCHOTO PEXKHUMY  PyXy



BiOpoycraHoBkd.  He npuBefeHO B fAKMX BUNAAKaX Takud pEXUM BapTo
BUKOPUCTOBYBAaTU B peaJIbHUX YMOBaX PyXy BIOPOYCTaHOBKH.

BucnoBneHi 3ayBakeHHS HE 3MEHIYIOTH BAXJIMBOCTI HAYKOBUX PE3YILTAaTIB 1
MOXYTh OYTH BpaxoBaHI aBTOPOM B MOAANBUINX JOCTIKECHHIX.

B 1iinomy nuceprauiitna po6oTa BUKOHAHA 3 JOTPUMAHHAM MPABUI aKaIeMIYHOI
J00POUECHOCTI.

Binnoeinnicts qucepranii sBumoram «Ilopaaky npucympkenHs cTynens

Aoxropa Pigocodii ...»

Jucepranin  CJITIELIBKOI'O  BOJIOJUMHPA  BOJOIUMHUPOBUYA
«OQOrpyHTYBaHHS mapameTpiB BiOpogopMyBaNbHOre 00IalHAHHS /Il BUTOTOBICHHS
OeToHHUX BUPOOIB» BiANOBLae BUMoraMm «llopsaaky npucypkeHHs CTYNEHs J0KTopa
dinocodii Ta ckacyBaHHs pIilliCHHS PA30BOI CMCLIATI30BAHOI BUEHOI paau 3akjaany
BUIIOT OCBITH, HAYKOBOT YCTAHOBU NP0 MPUCYIKEHHA CTYIEHs JokTopa dinocodii»,
30kpeMa nm. 5,6,7,8,9. Jluceprauiiina pofoTa €  3aBEpIIEHO0, CaMOCTIHHOIO
HAayKOBOK TMpALEI0, a OTPUMAHI PE3YyNbTaTH CBIYATH NP0 BaxkIMBUIL BHECOK B

PO3BUTOK HAMPAMKY JOCTI/KEHb BIGpalliHOT TEXHIKHA Ta TEXHOIOTIIL
3aranLuuii BUCHOBOK

ITincymoBylouM yce BHUINE3a3HAYCHE, MOXHA CTBEPKYBaTU PO BUCOKUIA
piBeHb BUKOHAaHHs 3700yBaueM MOCTAaBIECHOIO HAyKOBOI'O 3aBAaHHsA Ta TiIuboke
OBOJIO/IIHHS METO/I0JIOTIEI0 HAYKOBOI AISIBLHOCTL.

HaykoBa 3Ha4yIiCTh OTPUMAHUX TCOPETUYHHUX Ta EKCIEPUMEHTANBLHUX JOCTI/KEHE
J103BOJIsiE BUBHAYUTY MPE/ICTaBIeHy poOOTy sK Taky, 10 BUPIIUIYE BAXKIUBY HAYKOBY
npobnemy po3podku BiGpodopMmyBanbHOre 00NAHAHHS, AKI MOXYThH 3a0€3MEUUTH
MIHIMI3alLII0 BUTpPAT €HEPrii 3 peam3alicld) BHUCOKOI  SKOCTL BHUKOHAHHS

TEXHONOTIYHOTO MPOLIECY /It BUTOTOBIEHHS OSTOHHUX BUPOOIB.

Beaxato, mo gucepranisn «OOTpyHTYBaHHs napameTpiB BiOpOpOPMYBaEHOTO
oOnazHaHHs /1% BUTOTOBICHHA OCTOHHUX BUpOOIB» MOJaHA Ha 3A00yTTH CTyNEHS
aokropa ¢inocodii 3a creuiansHicTio 133 — TanyszeBe MalMHOOYAYyBaHHS €

3aBEPLICHOI0 HAYKOBOIO Npaneto, sika BiAnoBiaae BuMoram «[lopaaky npucypkeHHs



crynens Joktopa (gutocodii ...», 3arBep/uketomy noctanosolo Kabinery Mincipin
Yipainn B 12 ciuns 2022 p. Nedd, 1a HaupsiMky HayKOBOIO  JIOCHHUIKCHIS
OCBITHBO-HAYKOBOT nporpamit KHYBA 3 BhinesasnaueHol ciietianbiocti, a i awiop,
Caineuskuit - Bonoanmup BonoauMupoBit, 3aciyroByc Ha HPHCYJUKCHISE CTYNEHs

JloKTOpa (hinocodii 3a cnewianbHicTio 133 — Tanysese MawmuoOy yBans,

Peuensent,

JIOKTOP TEXHIYHUX HayK,

npodecop kadenpu OyaiBenbLHOT MexaHiKku
KHTBCBKOTO HALIOHANBLHOTO YHIBEPCHTETY

OyLIBHULTBA 1 apXiTEKTYpH Maxkcum BABIITLEBIY

[Miane M.O. BabiweBuua 3acBiuyro

Buennii cexperap Buenoi paan KHYBA

K.T.H, 1OUEHT (%o > Muxkona KJIIMMEHKO
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