PEILEH3ISA
Ha JucepTalliiHy poooTy
bakyna Bonogumupa AnjpiioBuda
Ha TeMy «BunpoOyBasibHUI BOTHSIHUNA CTEH]] BUCOTHUX PIAMHHUX PAKETHUX
JIBUTYHIB MaJIOi TATH»,
MpeCTaBJICHy Ha 3100yTTs CTyneHs JokTopa ditocodii
B Tany3i 3HaHb 13 MexaHiuHa iHKeHepis
3a cnerianbHicTIo 134 ABiariiiHa Ta pakeTHO-KOCMIYHA TEXHIKa

AKTYAJIBHICTh TEMH AUCEPTANLII.

AKTyanpHICTh TE€MU JucepTaliiiHoi pobotn «BumnpoOyBaibHMII BOTHSHUN
CTEHJl BUCOTHMX PIAMHHUX PAaKETHUX JIBUTYHIB MaJIOl TATW» IOJIATAE Y MOCTIHHOMY
PO3BUTKY  BHCOTHUX  pakeTHUX  JBUTYHIB, @K€ BOHH  MOTPEOYIOThH
EKCIIEPUMEHTAIbHIX BUIIPOOYBaHb [JIsl MIATBEPKEHHS 3aKIAJCHUX MPOEKTHUX
napameTpis.

CydJacHl piIMHHI paKeTHI ABUTYHH MalOTh CKJIAJHI KOHCTPYKIl 1 KOPCTKI
BUMOTH II0A0 €()EKTUBHOCTI Ta HAJIMHOCTI, TOMY JJIs iXHbOI KBaji(ikauii moTpiOH1
NepeoBl METOJMKH BHUIIPOOYBaHb Yy IITYYHHX YMOBAaX KOCMIUYHOTO BaKyyMmy.
IcHyroui BUNPOOYBaJIbHI CTEHIM, XO04Ya W e(EeKTUBHI, YacTO HAATO JOpOTi 1
TEXHOJIOTIYHO TPOMI3/KI, IO CTPUMYE BIPOBAIKEHHS HOBATOPCHKUX PO3POOOK Y
KOCMIYHINA IHIYCTPIi.

3anpornoHoBaHa y JMCepTallii KOHIEMIlis Mependayae 3acTOCYBaHHS O1JIbII
THYYKHX 1 BJOCKOHAJIEHUX TEXHIYHUX pIIIEHb NpPU NPOEKTYBAaHHI CTEHIY, IO
J03BOJISIE CTBOPIOBATH KOMIIAKTHIIII T4 €KOHOMIYHO €(EKTHUBHIII BHUIPOOYBaJIbHI
CTEHIU JJISl PIAMHHUX PAKETHUX JBUTYHIB MaJOi TATH.

TakuM 4YWMHOM, TEXHIYHA HOBHM3HA Ta I1HHOBAIIMHUI XapakTep iIXoIy
HAJal0Th OCOOJMBOI aKTyaJlbHOCTI TeMl JOCHIIPKEHHS Yy KOHTEKCTI Cy4YacHOTO
PO3BUTKY PaKEeTOOYTyBaHHS.

OuiHka OOIPYHTOBAHOCTI HAYKOBHMX Ppe3yJbTAaTiB aAucepramii, ix
JAOCTOBIPHOCTI TA HOBU3HHU.

JuceprartiitHe TOCHIDKEHHS yrepie 3a0e3Neuusio OTPUMaHHS HOBHX
HAyKOBHX PE3yJIbTaTIB.

[To-mepiie, ONTHMI30BAaHO METOAOJIOTIO MPOEKTYBAHHS BHUIIPOOYBAIBHOIO
BOTHEBOI'O CTEHJy MAJOTATOBUX PIAMHHUX PAKETHUX JBUTYHIB IUIAXOM 00’ €THAHHS
METOJIB TBEPAOTUIBHOTO MOJEIIOBAHHA Ta YHCEJIbHUX TEPMOra3oJnHaMIYHUX
po3paxyHKiB 3a piBHAHHAMU Hap’e-CTokca 3 ypaxyBaHHAM T'PAaHUYHUX YMOB,
XapaKTEepHUX U1 pOOOTH BUCOTHOT'O ABUT'YHA Ta Ia30-€KEKTOPHOI YCTAaHOBKHU.



[To-gpyre, cTBOpeHO HOBHI BUIPOOYBaIbHUI CTEH] /Ui BUCOTHUX PIAUHHHUX
paketHux nBuryHiB Tsaroro 180-200 H, y sxoMmy ra3o-eKeKTOpHa YCTaHOBKa Ta
JIBUTYH CIIUJIBHO 3a0€3MeUyI0Th PO3PIHKEHHS poO0OYOro CepeIoBHINa Ha 3pi3l coria
0 3,5 mMm pr. cr. lle imiTye peanbHi BHUCOTHI yMOBH pPOOOTH JBUTYHA B
J1a00paTOPHUX BUMPOOYBAHHSIX.

[To-Tpere, BOPOBAaKEHO aJUTHBHI TEXHOJOTII y BHUTOTOBJICHHS EJICMCHTIB
BUIIPOOYBAJILHUX CTEHJIB BUCOTHUX PIIMHHUX paKeTHUX ABUTYHIB. Lle mamo 3mory
dbopMyBaTH By37IM Ta30MOBITPIHOTO TPAKTy Ta TMAJWBHUX CHCTEM, HEIOCSKHI
TpaauLIHHUM METOJaM, OJHOYACHO CKOPOTHBILIU Yac, BAPTICTh 1 Bary KOHCTPYKIIII.

HaykoBi nocmimpkenHs Oyiau BUKOHaHI 3700yBaduemM Ha Kadeapi KOCMIYHOT
imxenepii  KIII im. Irops  Cikopcbkoro B paMkax 1HINIATUBHOI TEMHU  TiJl
KEpPIBHUIITBOM JIOIleHTa Kadenpu, KaHaujaTa TEXHIYHUX Hayk MapHuHOIIeHKa
Onekcannpa IlerpoBuua.

OTxe, B 1ucepTalliiHiii poOOTI MOCTaBIEHE HAYKOBE 3aBJIaHHS YAOCKOHAJICHHS
Ta BOPOBAKEHHS MIJXOJIB A0 BUIPOOYBaHHS PIAMHHUX PAKETHUX JABUTYHIB Majoi
TATH y CEPEAOBHINI, IO IMITYE BaKyyM KOCMOCY, BUKOHAHO IOBHICTIO, 37100yBay
MOBHOIO MIpPOIO OBOJIOJIIB METOIOJIOTIEI0 HAYKOBOT A1sUTBHOCTI.

Ouinka 3MicTy aucepramii, il 3aBepIIEHICTh Ta JOTPUMAHHS NPHHIIUIIB
aKajeMivHOI 100pOY€eCHOCTI.

3a cBOIM 3MiCTOM aAMceprauiiiHa podoTta 3100yBaua bakyHa B.A. moBHICTIO
BianoBijae cmemianpHOCcTI 134 ABiamiiiHa Ta pakeTHO-KOCMiYHA TEXHIKa Ta
HanpsMKaM JOCIIKEHb BIAMOBIIHO A0 OCBITHBOI ITpOTrpaMu «ABiaililiHa Ta pakeTHO-
KOCMIYHA TEXHIKa».

HMucepraitiitna poboTa € 3aBEpIICHOI0 HAYKOBOIO TPAICI0 1 CBIAYUTH TPO
HasSIBHICTh OCOOHMCTOrO BHECKY 3700yBada y HAyKOBUU HaIpsIM PaKETHO-KOCMIYHOL
TEXHIKH.

PosrisiHyBImIM 3BIT MOAIOHOCTI 3a pe3yJbTaTaMU NEPEBIPKU IHUCEPTALIAHOT
poOOTH HA TEKCTOBI CHIBMaJiHHSA, MOKHA 3pOOMTH BHUCHOBOK, IO JMCEpTalliiiHa
pobota bakyna Bonoaumupa AHpiiioBUYa € pe3yJbTaTOM CAMOCTIMHUX JOCTIIKEHb
3100yBaya i He MICTHTh €JIeMEHTIB danbcudikarii, kommisiii, padpukaiii, mariaTy
Ta 3amo3uyeHb. BuKopucTtaHi iaei, pe3yibTaTd 1 TEKCTU IHIIUX aBTOPIB MAalOTh
HaJIC)KHI ITOCHUJIAHHS Ha BIJIIOBIIHE JKEPEIO.

MoBa Ta cTH/Ib BUKJIAJ€HHS Pe3yJabTaTiB.

Huceprarniitna poboTa HamucaHa YKpaiHChKOK MOBo. Jluceprariiiine
JOCIIJKEHHSI BUPI3HIETHCS YITKOIO CTPYKTYPOBAHICTIO i JIOTIYHOIO MOOYI0BOIO
BUKJIQJIEHHS Marepiady. 3MICT MOAAHO TMOCHIJOBHO Ta CHCTEMHO, IO CIIPHSE
LUTICHOMY PO3YMIHHIO PO3IJIATyBaHOI HAyKOBOI mpoOiemMaTtuku. MoBa BUKJIAJACHHS



HAyKOBO BHUBAXEHa, 3po3yMija, 0e3 HaaMIpHOI CKJIagHOCTI abo CHPOILIEHHS, 3
JOTPUMAHHSIM HOPM aKaJIeMIYHOTO CTHUIIIO.

VY mporieci BUKIAACHHS aBTOpP IMOCHIZIOBHO MEPEXOIUTh BiJl MOCTAHOBKHU
3aBAaHHS 0 PO3POOKKM MaTeMaTUYHUX MOJIEIei, CTBOPEHHS aIrOpPUTMIB KepyBaHHS
Ta MPEJCTaBICHHS PE3yNbTAaTiB YMCEIbHOTO MOJENIOBaHHA. Y POOOTI BKMBAETHCS
KOpeKkTHa npodeciiiHa TepMIHOJIOTs, MpUTaMaHHa Tajly3l aBTOMAaTUYHOTO KE€PyBaHHs
# MaTeMaTH4YHOTO MOJETIOBAHHSA JWHAMIYHHX CHUCTEM, M0 3a0e3lneuye TOYHE
TpakTyBaHHs 3MicTy. llpencraBneni rpadiku, cxemMud Ta (QOPMYIH JOTIYHO
JOTIOBHIOIOTh TEKCT 1 BIAITPalOTh BAXKIUBY pOJIb Y Bidyamizalii OTpUMaHHUX
pe3yJIbTaTIB.

HucepraiiiitHa po6oTa CTpyKTypOBaHa BIAMOBIAHO /10 BUMOT, 1110 BUCYBaIOThCS
JI0 HAYKOBHX JIOCHI/IP)KEHb TAKOTO PiBHS, 1 BKIIOYAE BCTY, I’ SITh PO3/LJIIB OCHOBHOTO
3MICTy, BUCHOBKH, CHHCOK BHKOPHUCTaHHMX JDKEpeN Ta AOJaTKU. 3arajlbHUil 00csr
JUCEPTALlil CTAHOBUTH 178 CTOPIHOK.

VY BcTyni aBTOp OOIPYHTOBYE aKTyalbHICTh BUOpPAHOI TEMH, BU3HAYAaE METY,
3aBJIaHHS Ta METOJIOJIOTIIO JOCHIKEHHs, (POPMYITIO€ HAYKOBY HOBU3HY, MPAKTUUIHY
3HAYYIIICTh PpEe3YJIbTATIB, OKPECIIOE BIACHUI BHECOK Y peaji3alil0 HayKOBOi
npoOJjieMH Ta Hajiae iHGOpMaIIio 11010 anmpoodarlii Ta myOJiKaIii.

[lepmmii po3aia NPUCBSIYEHO OTIISALY JIITEpaTypy 3 MUTAaHb KBai(iKariiHUX
BUINPOOYBaHb PIAMHHUX PaKETHUX ABUTYHIB. [IpoanHanizoBaHo iCHYIOYI MiIXOIU O
CTBOPEHHS YMOB, HAOMMKEHHX /0 KOCMIYHOTO BaKyyMy, 3 METOI0 BH3HAYCHHS
pEATbHUX XapaKTePUCTUK PAKETHOTO ABUTYHA, 110 BUTIPOOOBYETHCH.

Y napyromy po3aiiai BUCBITJIEHO MaTeMaTH4He Ta (i3WYHE MOJICIIFOBAHHS
TEPMOTa30JUHAMIYHUX TMPOIIECIB, SIKI CYNPOBOKYIOTh POOOTY JBWUTYHA IIiJ| 4ac
BurnpoOyBanb. HaBenmeno dopmanizoBani Mojeni, BHUKOPHUCTaHI JUIsI YUCEIHHOTO
aHayizy.

Tperiii po3min  omucye 1HXKEHEPHY peasizailii0  eKCIePUMEHTAILHOTO
BUTMIPOOYBALHOTO CTEHAY. 3ampolOHOBaHA KOHCTPYKTHBHA CXeMa, ska Oyna
MiATBEp/DKCHa BUNPOOYBAHHAMH, 3 YpaxXyBaHHSIM MOXKIMBOCTEH aJIMTHBHOTO
BUPOOHUIITBA.

VY yeTBepTOMY PO3IUTI MPEICTABICHO MPOEKTYBAHHS Ta XapaKTEPUCTUKY Ta30-
€XKEKTOPHOI YCTaHOBKH, PO3pO0JICHI MUKJIOTpaMH ii poOOTH W TEXHIYHI MapameTpu
(YHKITIOHYBaHHSI.

[stuét  po3min TpUCBAYEHUW aHAMi3y BIOpamifHUX HaBaHTaXEHb, IO
BUHHUKAIOTh TI1JI BIJIMBOM TE€PMOTa30JIMHAMIYHUX MPOIECiB. ABTOPOM po3polOiieHa
METO/MKA 3MEHIIEHHS BIOpalIHOrO BIJIMBY Ha KOHCTPYKTHBHI €JIEMEHTH
BUIIPOOYBAJIBLHOTO OOIaHAHHSL.

VY BHUCHOBKAax y3arajbHEHO HAyKOBI W MPUKIAIHI Pe3yJbTaTH JOCIHIKEHHS.
JlomaTku MICTSTh TEXHIYHY JOKYMEHTAIll0 Ta Marepiajid, IO MiATBEPIKYIOTh
MpaKTUYHE BIPOBA/KECHHS 300yTHX PE3yJIbTATIB.



Hucepramiitna po6GoTta odopmieHa BiAMOBIAHO A0 BuMoOr Hakasy MOH
VYxpainu Big 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepmkeHHS BUMOT 10 OQOPMIICHHS
JcepTarii».

OnpwiroaHeHHs pe3yJIbTATIB JUCePTALIHHOI pO0OTH.

HaykoBi pe3ynbTaTé aucepraiii BHUCBITIICHI y 7 HayKOBHX ITyOJIKaIlisax
3no0yBava, cepel SIKMX: 4 CTAaTTi y HAyKOBUX BUJAHHSX, BKIIOYCHUX Ha ATy
oIy0JIIKyBaHHS 710 TIEPENiKy HAyKOBHUX (paXOBUX BHJIaHb Y KpaiHH.

Takoxx pesynbraTé aucepTarii Oynu ampoOoBaHi Ha 3 HayKoBHX (DaxoBHX

KOH(EpeHIIisIX.

[TyGmikamii 3m00yBaya 3acBiIUyIOTh BHCOKHH HAyKOBHH PiBEHb BHUKOHAHUX
JOCIIKEHb 1 TOBHOIO MIpPOIO BIAMOBIJAIOTh BHUMOTaM, IO BHUCYBAIOTHCA JO
JTUCEPTALIMHMX poOIT 3a BIAMOBIAHOIO cremianbHICTIO. [IpencraBineni mparii
JIEMOHCTPYIOTH SIK ()yH/IaMEHTAJIbHE OIpPAIIOBaHHS TEOPETUYHHUX 3acaj]l MoOyI0BH Ta
MIJIXO/IB 10 BUIPOOYBAJILHUX MOTY>KHOCTEH, TaK 1 MPUKIAAHUN MIIX1T 10 peanizaiii
3alpOMOHOBAHOTO  METOAY dYepe3 IMpaKTUYHE 3acTOCYBaHHS Ta  BOTHSHI
BUNPOOYBAHHS PIAMHHOTO PAKETHOIO JBUT'YHAa Mayioi Tiru. TemaTuka myOmikaiiii
TICHO TOB’Si3aHa 3 OCHOBHHMM 3MICTOM JHMCEPTALlIMHOTO JOCTIKEHHS, 1110 CBIAYUTH
Ipo IJIECHpSIMOBaHY Ta CHCTEMHY pOOOTY aBTOpa HaJ PO3KPUTTSIM HAYKOBOI
npoosemMu.

VY chinpHUX MOyOdiKamisiX MPOCTEKYEThCS BaroMHil OCOOHWCTHII BHECOK
3n00yBaya, M0 MPOSIBISETHCS y (POPMYJIIOBAHHI KIIOUOBUX HAYKOBHUX IOJIOKEHD,
po3po0IIil pilieHb 1 0e3mocepeIHbOMY MPOBEIACHHI €KCIEPUMEHTIB. Y Cl MaTepiav
BUKOHAHO 3 JOTPUMaHHSIM aKaJeMi4HOi JO0OpOYECHOCTI: HaBEIEHO KOPEKTHI
MOCWJIAHHS Ha BUKOPHUCTaHI JpKepeia, YHUKHYTO HEKPUTHYHOTO 3allO3WYCHHS
pe3ynbTaTiB, AOTPUMAHO TMPUHIIMITIB ABTOPCHKOT E€THUKU. ¥Y3arajabHEHO, HAYKOBI
nyOmikarii 3700yBavya € 3MiCTOBHUMH, TEXHIYHO TPAMOTHUMU Ta JOCTOBIPHUMH, IO
CBIJTYUTH TIPO BUCOKUI PIBEHb BOJIOIIHHS METOJIOJIOTIEI0 HAYKOBUX JTOCIIIXKEHb.

TakuM 4YMHOM, HAyKOBI pe3yJbTaTH OINHKCaHI B JAHMCEpPTaliiHIi pPoOOTI
MOBHICTIO BUCBITJICHI Y HAYKOBHUX IMyOJIiKaIlisgax 3100yBaya.

Hepnosiku Ta 3ayBaskeHHs 10 AMCEPTALiHHOI po0OTH.

[Tonpu BUCOKMIT piIBEHb BUKOHAHHS JUCEPTAIIiHOT POOOTH, CIIA
BII3HAYUTH HHU3KY 3ayBaXKCHb, OUIBIIICTh 13 SKUX MAaOTh PEKOMEHIAIIHHUN
XapaKkTep, aje CTOCYIOTHhCS BAXKJIIMBUX ACMEKTIB IMOBHOTH Ta MPAKTUYHOI peami3artii
JIOCITIKEHHS .

1. B 3aragpHUX BHCHOBKaXx IO JMCEPTaIlii, a TAKOXK Y BUCHOBKaX IO PO3iIaM
HE HAJAEThCS IKOJHOI KUIBKICHOI OIIIHKM TIPOBEJIEHUM KOHCTPYKTOPCHKUM,
PO3paxyHKOBUM Ta EKCIEPUMEHTAIbHUM JOCHIKEHHSM. ABTOp, $K MPaBUIIO,
KOHCTATY€ MepesiKk BAKOHAHUX POOIT (€TariB JOCTIKEHHS).



2. B "Cnucky omy6utikoBanmnx palb 3a TeMoOro aucepranii” BincyTHi 2(xBa)
NaTeHTH YKpaiHH Ha KOpHUCHY MOJZieNlb, SIKI 3'SBISIOTHCS TIIBKH B JoIaTtky A.
IlaTeHTn Ha KOpUCHY MoIeNnb He € OCHOBHHMH MyOniKallisIMK 10 AucepTauii, aje
HECYTh  HOBHM3HY TEXHIYHMX pillleHb Ipu TPOEKTYBaHHI i  CTBOpEHHS
BUIPOOYBAIBHOTO  CTeHNy. TakMM YHHOM MaloTh  NIPaKTWYHY iHHOBAI}HY
3HAYUMICTE.

3. B mucepramii ue 3pO3YMIJIO, SIKHM YHHOM Pe3yJIbTaTH pO3poOJIEHO] Ta
peanizoBaHoi MaTeMaTMYHO! Momeli 38’s3ami 3 PO3pOOKOIO, eKCHepHMEeHTATBHUMH
Pe3yIbTaTaMM JOCIIHKEHb BUPOOYBAIBEHOIO CTEHTY.

Beaxaro, mo Bucnosneni 3ayBKCHHA HE € BU3HAYAIbHUMM 1 HE 3MEHITYIOTh
3arajibHy HayKOBY HOBH3HY Ta IIPAKTHYHY 3HAYMMICTD Pe3yJIbTaTiB Ta He BILIHBAIOTH
Ha IIO3UTHBHY OLIHKY JHCepTaiifHol po6oTHy.

BucroBok npo AucepTauiiny poGory.

BBaxaro, mo awuceprariitna pobora 3100yBava cTymeHs AoKTopa (inocodii
baxyna Bonomumupa AHJIpilioBuYa Ha Temy «BunpobyBanbHHUi BOTHSHMN cTeHN
BUCOTHMX DIAHHHMX DPAKETHWX NBHIYHIB Matoi TATHD BUKOHAHA Ha BHCOKOMY
HayKOBOMY DIBHI, He IOpyIIy€e MPHHIUIIB aKajgeMidyHol no0podecHOCTI Ta €
3aKIHYEHUM HayKOBHM AOCTUKEHHSAM, CYKYIIHICTh TEOPETHYHHX Ta MPaKTUYHHUX
PE3yNbTaTIB SIKOTO pPO3B's3ye HaykoBe 3aBaHHd, IO Ma€ ICTOTHE 3HAYEHHS I
rajysi 3Haub 13 «Mexaniuna 1HXKeHepidy.

Huceprarniiina po6ora 3a aKTYaJIbHICTIO, TIPAKTHYHOIO I[HHHICTIO Ta HayKOBOIO
HOBH3HOIO TIOBHICTIO BiAIIOBiNa€ BUMOraM YMHHOTO 3aKOHOIABCTBa YKpaiHH, 1[0
nependadeni B m.6 — 9 «Ilopanxy upucymxenus CTyTeHs JokTopa ¢inocodii Ta
CKaCyBaHHS PIIIEHHS Pa3oBOi CIIEMiali3oBaHO! BYUECHO] panmu 3akjiaay BHINOI OCBITH,
HayKOBOI YCTaHOBH IIPO NPUCY IPKEHHS CTyIHeHs NOKTopa (istocodii», 3aTBepmKeHoro
IlocTanosoro Kabinery Minictpi Ykpainm Bix 12 cigns 2022 p. Ne 44,

3mobyBay baxyn Bonogumup Amrppiitosuy 3aCIyTOBYE Ha IPHCYIKEHHS
CIYNEHA J0KTOpa ¢itocodii B ramysi s3mamp 13 Mexaniuna imxenepis 3a
creniansHicTio 134 ABianiitaa ta PaKeTHO-KOCMiYHa TexHiKa.
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