BIAI'YK
o(iIifHOTO OTIOHEHTA
HyneBa Onekcist OnexcanapoBrya
Ha auceprauiiiny podory Ko63aps Irops Bonogumuposuua
«301TBIIICHHS] HAIIMHOCTI Ta TIOJIOBXKEHHS PECYPCY MM ATHUKIB T1APOTeHEPATOPIBY,
MIpeJICTaBIICHy Ha 3100yTTS HAYKOBOT'O CTYMEHs JOoKTopa ¢imocodii

3a cnerianbHicTIo 134 — ABiamiifHa Ta paKeTHO-KOCMiYHA TEXHIKa

AKTYyaJIbHICTh TEMH

HucepraniiiHy po0OTy MPUCBAYEHO AaKTyaJlbHOMY TMHTAHHIO  IT1IBUIIECHHS
HaAlliHOCTI pOoOOTH MiAIN ATHUKIB T1IPOTeHepaTopiB sl poTopiB Baroto noHan 300 ToH
IIISXOM MaTEMaTHYHOTO MOJEIIOBAaHHS TEPMOHANPY>KEHOTO CTaHy IPH HOMIHAJIBHUX Ta
aBapiiHUX pexumax poOoTu. Byno mpoBeneHO OIIHKY MOXJIMBOCTI POOOTH CUCTEMHU
BaJIOIIPOBO/TY 3 MOUIKOJKEHHSIM J3€pKalbHO1 MOBEPXHI 32 METOJOM CKIHUCHUX EJIEMEHTIB
y TPUBUMIPHiH IMOCTAHOBI 3 IBHO 3MOJICThOBAHUMHM JAeEKTaMU Ha IIiJICTaB1 IPYTOi TEOpii
MIITHOCTI.

Tomy mucepramiitna po6ota Ko63aps Iropst Bomoaumuposuda, 1mo cnpsiMoBaHa Ha
BUPIIIEHHS CYy4acHOI HAyKOBO-TIPAKTHYHOI 3aa4l pO3pOOKH €PEeKTUBHUX METO/IIB OLIIHKU
HAIpy>KEHO-1€(OPMOBAHOTO CTaHy €JEMEHTIB KOHCTPYKIIM TiAporeHepaTopiB Ta
T1ApOreHepaToOPiB-ABUTYHIB BEJIUKOI MOTYKHOCTI Y HOMIHAJBHUX 1 aBapiiHUX peXUMax
Ha OCHOBI1 Cy4acHUX METOIB TPUBUMIPHOTO MOJIENIIOBaHHS, € aKTYaJIbHOIO.

Y nucepraniiiHiii poOOTI Ha OCHOBI €IMHOI METOMOJIOTii BHpINIEHA BaKJIMBa
HAyKOBO-TEXHIYHA MTpo0sIemMa, 110 MOJsIrae y po3poOill epeKTUBHUX METOIIB TOCIIIKEHHS
HaIpy>KEeHO-1€(OPMOBAHOTO CTaHY €JIEMEHTIB KOHCTPYKLIA Ta BY3JIB IiIpOreHepaTopiB
Ta TiAPOTeHEPaTOPIB-ABUTYHIB 3a BIUIMBY CHUJIOBHX 1 TEMIIEpaTypHUX HABAHTAXKEHb, 1110, B
CBOIO Yepry, JA03BOJISIE€ 3AIMCHUTA YTOYHEHUM aHAI3 MIIHOCTI €JIEMEHTIB KOHCTPYKIIIH 1
3arajoM COpUSTHME MIABUIIEHHIO HaIMHOCTI eKCIUTyaTallli eeKTPUYHUX MAIUH BEeJIMKOI

MOTYHOCTI.
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Ctyninb 00IPYHTOBAHOCTI HAYKOBHUX I0JI0’K€Hb, BUCHOBKIB i pexkoMeHaauii,
chopmyIbOBAHUX B AUCepTAliiiHiA POOOTI.

[lomokxeHHA Ta BUCHOBKHM, HaBelIeHlI B auceprauidHid poboti KoGzaps Irops
BononumupoBuya, B J0CTaTHIM Mipl OOIPYHTOBaHI K 3 HAyKOBOTO, TaK 1 3 TEXHIYHOTO
norsigiB. OOrpyHTOBAHICT, OTPUMAHUX Y POOOTI HAyKOBHUX IIOJIO)KEHb, BHCHOBKIB 1
peKoMeHaIiid 0a3yeThbCsi HA BUKOPUCTAHHI METOAIB TPHUBUMIPHOTO KOMIT IOTEPHOTO
MO/IEJIIOBAaHHS, 30KpeMa METOJly CKIHUEHHHUX €JIEMEHTIB, 110 3a0e31euye BUCOKY TOYHICTb
PO3paxyHKIB 1 JOCTOBIPHICTh OTPUMAHUX PE3YJIbTATIB.

JlocipKeHHS! BUKOHAHI 3 BUKOPUCTaHHSIM MAaTEMaTHMYHOTO amapary Ta Cy4acHOTO
KOMIT'IOTEPHOTO ~ MOJIEJIOBaHHsS. Pe3ynpTaTH  MEpeBipeHI  HUISIXOM  MPOBEIEHHS
OPAKTUYHUX EKCHEPUMEHTIB, IO MIATBEPIKY€E€ OOIPYHTOBAHICTH HAYKOBHUX IOJIOKEHb,

BHUCHOBKIB 1 peKOMEH 1aIli#, ChOpMYJIbOBAHUX B JUCEPTAIIMHINA POOOTI.

JloCTOBIpHICTH pPe3yJIbTATIB JOCTIIKEHD.
JIOCTOBIpHICTh  PE3yJbTaTIB  TEOPETUYHUX  JIOCHIHKEHb  MIATBEPKYETHCS

pe3yJibTaTamMu BiJIMOBIIHUX €KCIIEPUMEHTAIBHUX JTOCIIIKEHbD.

/10 OCHOBHHUX HOBHMX HAYKOBHMX Pe3yJ/IbTATIB AUCEePTALIl CJIiI BITHECTH HACTYIIHE:

1. Bmepmie B po3paxyHKax ypaxOBaHO TeMIeEpaTypH Ta BCl HaBaHTAXXCHHS, IO
BIUTMBAIOTH Ha MEP10]1 eKCIUTyaTallii T1iporeHepaTopiB Ta riaporeHepaTopiB-ABUTYHIB.

2. 3alIpONOHOBAaHO HOBY METOJOJIOTII0  MIIHICHOTO PO3PaxyHKY KOHCTPYKITii
TCHEpaTOpiB BEIMKOI TMOTYXKHOCTI, 3aCHOBaHY Ha PO3B'SI3aHHI TPUBUMIPHUX 3a7ad
TEPMOTIPY’>KHOCTi, ~ TEIUIOMPOBIHOCTI Ta BEHTWIALI 3a JIOMIOMOTOK  CyYacCHHX
KOMITIOTEPHUX METOIB MOJICNIIOBAHHS, IO JJ03BOJIMJIO MPOBECTH JETATbHUM aHami3
HaMpy>KeHO-1e(OPMOBAHOTO CTaHy KOHCTPYKII Ti[pOreHepaTopiB Ta TiApOreHepaTopiB-
JBUTYHIB ]l 4aCc €KCIUTyaTallliHUX Ta aBapliHUX HABAHTAXKEHb 1 BJOCKOHATUTH PAJ iX
ICHYIOUMX KOHCTpPYKIii. OcoOMUBICTIO IMi€i METOAOJOril € 3aCTOCYBaHHS TPUBUMIPHUX
PIBHSIHB JIJISI MOJISTFOBAHHS T€Uli OXOJIO/KyBayda, TEMIIEPaTyPHHUX TOJIB 1 TEPMOIIPY>KHOTO
CTaHy.

3. Y paMKkax TpPUBUMIPHOTO pO3PaxyHKy Hampy>XeHO-Ie()OpPMOBAHOTO CTaHy

OTIOPHUX €JIEMEHTIB T1APOreHePaTOPIB Ta TiAPOreHEPATOPIB-ABUTYHIB BEJUKOI IMOTY>KHOCTI,
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Ha OCHOBI T€OMETPUYHOI MOJEN KOHCTPYKIlli, YTOUHEHO MOYAaTKOBI Ta TPAHWUYHI YMOBH.
[TpoBeaeHO AOCTITKEHHST MIITHOCTI JBOPSIHUX I ATHUKIB KOPCTKOTO 1 T1IPaBIIYHOIO
TUIIB MiJ Yac eKCIUIyaTalliHUX HAaBAHTAXKEHb, IO TOKA3aJlo CKJIAJHUI XapakTep
pO3MOAUTYy HamNpyXeHb Yy KOHTAKTHUX 30HaX. Po3paxoBaHO MIIHICTh JIBOPSIHHUX
I ITHUKIB 000X THIIIB.

4. JIoCTOBIpHICTh PE3yJbTATIB MIATBEPHKEHO MUISIXOM TOPIBHSHHA 3 aHATITUHYHUMHU
po3paxyHKamH, sIKi BAKOPUCTOBYIOThCS IT1]T 9Yac MPOEKTYBAHHS T€HEPATOPIB 32 KIIACHUHUMH

MCTOAHNKAMH, Ta 3 JaHUMHU CKCIICPUMCHTAJIbHUX ,Z[OCJIiI[)KCHB.

3HAYMMIiCTh OTPUMAHMX Pe3yJIbTATIB /ISl HAYKH | IPAKTHYHOT0 BUKOPUCTAHHS.

[IpakTyHa IHHICTH MOJISITa€ y BAKOPUCTAHHI PE3YyJIbTaTIB JOCIIIKEHb!

1) na AT «VYkpaiHCBbKI €HEpreTH4YHl MallMHW» — MNpodUIBHINA opraHizalii, Mo
3aiiMaeThCsl MUTAHHSAMU MPOEKTYBAHHS Ta BUPOOHMIITBA APOBUX Ta TAPABIIYHUX TYpOiH,
TypOO- Ta TiAPOreHePaTOPIB, @ TAKOXK TATOBOTO 00JIaHAHHS 1 MaIlIUH MOCTIMHOTO CTPyMY,
a caMe pe3yJbTaTH JOCTIUKEHb BIPOBADKCHI IPU MPOEKTYBaHHI, BUPOOHMIITBI Ta
CKJIaZlaHH1 T1IpOreHepaTopiB B YACTHHI ONTHUMI3ALlll HaNpy>KeHO-Ae(OPMOBAHOIO CTaHY,
X TEMJI0BOro CTaHy Ta 3MEHIICHHI iX Maco-TabapUTHUX MOKAa3HHKIB;

2) B HamionaneHuii aepoxocmiunuii yniBepcuter iM. M. €. JKykoBchKoOro
«XapKiBChbKUM aBlaliiHUN 1HCTUTYT» (M. XapkiB) mpu po3poOli pododyux mporpam
Kadenpu aepoKOCMIYHOI TEIJIOTEXHIKM Ta BHECEHI Y JEKIIWHUNA KypcH JIUCIMILIIH
«AepoanHamika Ta JOMHaMiKa pakeT», «BupoOHHMLUTBO Ta cepTudiKamis JTITATbHUX

amapariBy, « AepoiMHaMiKa JIITATLHOTO anapary» Ta «['iapaBiikay.

IloBHOTA BUKJ/IaICHHS Pe3YJIbTATIB J0CHI’KEHb B OIy0/JIiIKOBAaHUX NPALAX.

PesynbraTu gocnipkeHs omyOIiKoBaHi y 8 HAyKOBUX poO0Tax, cepesl IKUx: 3 CTaTTi
y BHUJIaHHSX, SIKI BXOJISATH JI0 Mepesiiky HayKoBUX (haxoBUX BHUJIaHb YKpaiHW, 3 CTaTTl y
BUJAHHI, MO pedepyroThcss B 0a3i maHmx Scopus Ta 2 cTarTi, MO OMyOJiKOBaHI B
3aKOpJOHHUX TepioanyHuX (axoBux BuAaHHIX. OKpiM IOTO, OCHOBHI PE3yIbTaTH
pobGotu onyOmnikoBaHi y 1 Te31 HayKOBO-TE€XHIYHOi KOH(epeHuii, B 1 mMoHorpadii ta B

TPbOX MATCHTAX.
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VYyacte 3100yBaua y poborax, mo OmyOJiKOBaHI y CIIBaBTOPCTBI 3a3Hau€Ha y
JTUcepTalliiHii poOoTI.

OnyOmikoBaHl MaTepiadd TOBHICTIO BIAOOpaXkaloTh 3MICT AHMCepTaii Ta
BIJIMOBIAI0Th BUMOTaM NyHKTY 8 [lopsiaky mpucykeHHs cTyneHs 1okTopa ¢imocodii ta
CKAaCyBaHHs PIIICHHS pPa30BOi CIEliali30BaHOI BYEHOI paju 3akjajy BHIIOI OCBITH,
HAyYKOBO1 YCTAaHOBU TMpPO TPHUCYPKCHHS CTYMEHs JoKTopa ¢inocodii, 3aTBEpIKEHOTO

ITocranoBoro KMV Bix 12.01.2022 p. Ned4,

Ouinka 3MicTy qucepTaniiiHoi podoTH

Huceptariitna pooora KoG3apst Irops BomogumupoBruua ckiagaeTbest 31 BCTYMY,
YOTUPHOX PO3LNTiB, BACHOBKIB, CIIUCKY BUKOPUCTAHUX JKEPET, 3 TOAATKIB.

VY BcTyni OOIpYHTOBAaHO aKTyalbHICTh TEMH AMCEpTallli, MoKa3aHa ii HaykoBa 1
NpakTUYHA I[IHHICTh, CQOPMYJbOBaHI MeTa 1 3ajJadl JOCIHIPKECHHs, $Ki HEOOXI1THO
BUPIIIUTH JUIs ii JOCATHEHHS, OMKCAHO 3B’S30K JUCEpPTAIli 3 HAyKOBUMH IUTAHAMH Ta
TeMaMH, IIPUBEJIeHA arpooaIlis aucepraiiHoi poOoTH 1 myoikartii.

VY nepuomMy po3auli ONUCaHO CBITOBI TEHAEHIIT PO3BUTKY reHEpaTopoOyAyBaHHS Ta
aHaII3 Cy4acHOTO CTaHy Te€HEpaTOpHOro oOiagHanHsa B Ykpaini. Okpema yBara npuijieHa
aHai3y OCHOBHHUX IIONIKO/)KCHb BY3JIIB TE€HEpaTopiB, MpoOjeMaM CTBOPCHHS CHCTEM
KOHTPOJIIO IS TIOTICPE/KEHHS aBapiid, a TaKOX OIIAMY ICHYIOUMX MaTeMaTHYHHUX
MoJeNiel JUIsi pO3paxyHKYy HampyKeHO-Ie(OpPMOBAHOTO CTAaHY €JIEMEHTIB KOHCTPYKIIIN
reHepaTopiB.

Y npyromy po3aiii IOCHTIHKEHO ICHYIOYI METOMOJIOTII Ta allfTOPUTMH PO3PAXYHKY
MIIIHOCT1 JeTajlel 1 BY3iB rigporeHeparopis. [IpencraBieHo MeTO0JIOTI0 MIIHICHOTO
pPO3paxyHKy, 10 IPYHTYETHCS Ha BUPIIICHH] 3a7a4 TEPMOIPYKHOCTI, TEIUIOMPOBIIHOCTI
Ta Ta30/IMHAMIKH, Ta BUKOHAHO PO3PAXyHKH 3a JOTOMOIOI) MPOTPAMHOTO KOMILIEKCY
SolidWorks Simulation.

Y TperboMy pO3AUTI TPEACTABICHO PE3yibTaTH MOCTIKCHHS OIOPHUX BY3IIIB
TAPOreHepaToOpPiB BEIUKOI MOTYKHOCTI, 30KpeMa >KOPCTKUX 1 T1APABIIYHUX i ITHUKIB.
[IpoBeneHO MOPIBHSHHSA pE3YyJIbTATIB TPUBUMIPHOTO MOJICTIOBAHHS 3 aHANITUYHUMU
pO3paxyHKaM#, YTOYHEHO JOIMYCTHMIi 3HAYEHHS HANPYXKEHb Y 30HI KOHTAKTy €JIEMEHTIB

mian’ STHAKA.
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Y derBepTOMYy pO3AUI TPEACTABICHO pE3yJIbTaTH JOCHTIKEHHS HaIMpy>KeHO-
neOpMOBAHOIO CTaHy JMCKa MIAN ATHUKA TiJ[poreHeparopa 3 JAepeKkTamu, 10
BUHUKAIOTHh IMiJl Yac TpHUBajoi ekcrulyaramii. PosrasHyTo THmHM nedektiB, OCHOBHI
NPUYMHA BUHWKHEHHS BiOpaliid, a Tak0oXX METOAM PO3paxyHKy 1 Kpurepii BuUOOpY
OCHOBHUX HaIpyXEHb.

BucHOBKM 10 po3aiiB Ta 3a pe3yiabTaTaMu poOoTH c(OopMylbOBaHI YITKO Ta
BIJIMOB1AAIOTH 3MICTY JUCEPTAIIMHOTI pOOOTH.

Cnucok BUKOPHCTaHMX JpKepen 13 51 HallMeHyBaHb JOCHUTH MOBHUW 1 BKJIKOYAE
BITYM3HSIHI Ta 3apyOixKH1 myOiKarii.

AHoOTaIis B1I0Opakae OCHOBHMM 3MICT JUCEpTallil Ta IOCTaTHHO MMOBHO PO3KPUBAE

HAYKOBI Pe3yJIbTaTH Ta IPAKTUYHY LIHHICTh POOOTH.

AkajeMiyHa 100poYecHicTH

[Topyuiens akaneMiuHOi JOOPOUECHOCTI B JUCEpTallll Ta HAYKOBUX MyOIiKalisIX, y
SIKUX BUCBITJICHI OCHOBHI HAYKOBI pe3yJIbTaTH AWCEPTAallii, He BUSIBJICHO.

VYci pesynbratd, SIKi BHHECEHO aBTOPOM Ha 3aXHUCT, OTPUMaHI CaMOCTIHHO 1
MICTATBCS B OINMYyOJIKOBaHUX poOoTax. Y poboTax, OmyOJIKOBaHUX Yy CIIBaBTOPCTBI,
BUKOPHUCTaHI TUTHKU Ti 171€1, TIOJIOKEHHS Ta PO3PAXyHKH, SKI € Pe3yJbTaTOM OCOOMCTHX

HAyKOBUX MOUIYKIB.

Ilo nuceprauniiiniii po60Ti MO:KHA 3pOOMTH HACTYIIHI 3ayBasKeHHS:

OCHOBHI HAayKOBi pe3ylbTaTH IPYHTYIOTHCS Ha BHKOPUCTaHHI METOAY CKIHYCHUX
€JIEMEHTIB TIPH OIlIHIIl HaIMpPYy>KEHO-Ae(POPMOBAHOTO CTaHy €JEMEHTIB KOHCTPYKIIIN
TAPOTeHEePaTOPIB Ta TIAPOTCHEPATOPIB-ABUTYHIB BEIUKOI MOTY>KHOCTI Y HOMIHAJIBHUX 1
aBapiiHUX peXuMax, ajie caabo OOTpyHTOBAHO MOIUIHHICTh BUKOPUCTAHHS CaMe€ IbOTO
METOAY po3paxyHKy. JlominbHO Oysi0 6O HABECTH OMHCAHHS 1HIIUX METO/AIB PO3PaXyHKY 1
3pOOUTH TE€BHI BHCHOBKM Ta TMOPIBHAHHS 1100 OOIPYHTOBAHOTO BUOOPY METOIY
CKIHUEHHUX €JIEMEHTIB IIPH MPOBEJCHH1 TPUBUMIPHUX PO3PAXYHKIB.

B mwucepramii cnabko OOIrpyHTOBAaHO pIIIEHHS MPO BUKOPUCTAHHS OOPaHOTO
nporpamuoro 3abesmneuyenns Solid Works Ta amapatHux 3aco0iB sl peamizamii 3amad,

MOCTaBJIEHUX B POOOTI.
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Y n. 4.1 nucepramiiiHoi poboTm y ab3ami OMWCAHHS BUXIAHUX JaHUX IS
pO3paxyHKy Ui TIOBHOTH KapTWHH OyJo O mo0pe BKa3zaTh KUIBKICTh TOJIOCIB
JOCIIKEHOTO T1JIporeHepaTopa, OKpiM BKa3aHUM THIIMX JaHUX.

Ha puc. 4.1. gyerBepTroro po3aiury aucepTaili — MNPUCYTHI BUHOCHI IMO3MINT Ha
KOHCTPYKTHUBHUX €JIEMEHTaX KOHCTPYKIIi MiAM ATHUKA, ajle BOHU HE TOSICHEHI1 y TEKCTi,
ToMy OaxxaHo OyJio O iX mosiCHUTH, a00 IpUOpaTH 13 PUCYHKY B3araii.

[lo Tekcty amceprauli ICHYIOTh JA€SIKI HEAOTIKH O(QOPMIIEHHS, 3yCTpPI4arOThCs
JIPYKapChKi, MyHKTYaIliiHI Ta CTUJIICTUYHI TOMUWJIKU, TaK HANPUKIAT JeiKl (opMyJu
MIHSIFOTH CB1M pO3Mip Ha OJHIN 1 TiM e CTOPIHII, TAKOXK MPH MEepeXxo/i Ha HOBY CTOPIHKY
Jy>’K€ 4acTo onucaHHs (GOpMYJIH BIAPUBAETHCS BiJl camoi (GOpPMyJITH, IO JEHI0 YCKIAIHIOE
CIPHUIHATTS MaTepiaiy.

VYV n. 1.5.2 npucyTHii HEBU3HAUEHU TEPMIH «IOBITPSHUNA BIATUHOK», IMOBIPHO
aBTOpP MaB Ha yBa3l «IOBITPSIHHUMN MPOMIKOK» MK POTOPOM Ta CTATOPOM.

VY nmucepraiiiiHi poOOTi BapTto OyJi0 JCTaNbHINNIE OMHCATH METOIUKH, SKi
BUKOPUCTOBYBAIHUCH I JOCHKeHHA. OcoO0nMMBO Ba)xJHMBO OyJlI0 PO3KPUTH €TaIlu
noOy/I0BU MaTeMaTUYHUX MOJENEH Ta IX Baiigalli.

JouinbHo Oyf0 HajaTu JeTajbHINIYy 1HGOpPMAIID TMPO EKCHEepPUMEHTAIbHI
YCTAaHOBKM Ta METOJMKUA BUMIPIOBaHb, YMOBU €KCIEPUMEHTIB, TOUHICTh BUMIPIOBAIBHHUX
NPUIAJIB, YaCTOTY BUMIPIOBAHb 1 T.1I.

Bkazani HeAONIKM HE BIUIMBAIOTh HA 3arajlbHy MO3UTHBHY OLIHKY BHKOHAHOI
poboTtu. Jluceprallis € aKkTyaJIbHOIO 1 Ma€ BUCOKY HAayKOBY IIHHICTh Ta BEITUKY MPAKTUYHY

3HAYYIIICTh.

BUCHOBOK
Hucepramiitna po6ora Ko63aps Irops Bomonumuposuya «301mbIIeHHST HAIIHHOCTI
Ta MOJOBXEHHS PECYpCy MM STHUKIB TlJPOreHEPATOPiB» 3a CBOIM 3MICTOM BIIOBIIA€E
cremianbHOocTi 134 — ABiamiiiHa Ta pakeTHO-KOCMiIYHA TexHika. Jlucepramis €
3aBEpUICHOI0 HAYKOBO-/IOCIIITHOIO POOOTOI0, SIKa pO3B’SA3y€ BaXIIMBY HAyKOBO-IIPAKTUUYHY
3a/1auy, siKa MoJIsira€ B CTBOPEHHI HOBOI METOJI0JIOTT] MII[HICHOT'O PO3PAaXyHKY KOHCTPYKIIIH
TEHEepaTopiB BEJIMKOI IMOTYXHOCTI Ta OLIHKM IX Halpy>KEHO-I€(QOpPMOBAHOIO CTaHy Yy

HOMIHAJIbHHX 1 aBapiiHUX peKUMax poOOTH.



ITonana gucepTariiiina pobota «30UIbIICHHST HAIIMHOCTI Ta MOJOBXEHHS PECypcCy
mian ATHUKIB rigporeneparopiB»  KoO3aps [. B. Bignosimae cmemiampHocTi 134 —
«ABiariiiHa Ta pakKeTHO-KOCMIYHA TEXHiKa», BIATNOBIJa€ BHUMOraM J0 JHCEpTaIlii Ha
3100yTTS HAYKOBOTO CTYIEHs JTOoKTopa (pinocodii, a came BuMoram myHkTiB 6, 7, 8 1 9
[Topsinky mpucymKEeHHsS CTymneHs JokTtopa (imocodii Ta ckacyBaHHSA PIMICHHS Pa30BOi
CHeIlaTi30BaHOl BYEHOI pajau 3aKjajy BHIIOi OCBITH, HAYKOBOi YCTaHOBH IIPO
NPUCYKEHHST CTymneHsi JokTopa ¢utocodii, 3arBepmkeHoro IloctanoBoro KMY Bin
12.01.2022 p. Ned4, a 3m00yBau KoO3aps Iropr BomomumupoBud 3aciyroBye
OPUCYKEHHSI HAYKOBOTO CTymHeHs Jokropa ¢iutocodii 3a 134 — AialfiiiHa Ta pakeTHO-

KOCMIYHA TEXHIKA.

Odiritinnii orioHeHT
JOIESHT KadeapHu SICKTPUIHUX MaITUH

HTY «XIII», x.T.H., IOLIEHT

15.08.2024 Onexciit TIYHEB



