BIAI'YK
o(iIiiHOTO OTIOHEHTA
Ha auceprauiiiny poboty bakyna Bonogumupa AnapiiioBuua
Ha TeMy «BunpoOyBaibHUI1 BOTHSHUH CTE€H/I BUCOTHUX PIIWHHUX PaKeTHUX
JIBUTYHIB MaJoi TATH», MPEJCTaBICHY Ha 3100yTTs CTyneHs nokTopa ¢inocodii B
rany3i 3HaHb 13 MexaHiuHa iHKeHepis 3a cnemianbHicTio 134 ABiariiiHa Ta pakeTHO-
KOCMIYHa TEXHiKa

AKTYaJIbHICTh TEeMHM AUCEPTALil.

Huceprariitna pobota Ha Temy «BumnpoOyBajibHHMII BOTHEBUI CTEH] BHCOTHHX
PIAMHHMUX PaKeTHUX JIBUTYHIB Majoi TATH» MPUCBAYEHA BUPILIEHHIO AKTyaJbHOTO
HAayKOBO-TEXHIYHOTO  3aBJaHH — CTBOPEHHIO €(EKTHMBHOIO  CTEHJOBOTO
oOnajHaHHs Uil KBalipiKaliifHOI MEepeBIpKU PIAMHHUX PAKETHUX JIBUTYHIB MaJiol
TATU B yMOBaX, 10 IMITYIOTh PO3PIIXKEHE CEPEIOBUIIE KOCMIYHOTO MIPOCTOPY.

AKTyalbHICTh JOCIHIJKEHHS 3yMOBJIEHA 3arajbHOCBITOBUMHU TEHJICHIIISIMU
PO3BUTKY KOCMIYHOI TEXHIKH, MEpPEIyCiM 3pPOCTAHHSIM TIOMNUTY Ha AaBTOHOMHI
PAKETOHOCIT MaJIOTO KJacy, Majil CyIyTHUKHM Ta BIANOBIJIHI 3aCO0M iX BUBEJIECHHA. 32
TaKMX YMOB OCOOJMBOIO 3HAY€HHs HAO0yBalOTh KOMIIAKTHI, EKOHOMIYHO €(EeKTHBHI
Ta TEXHOJOTIYHO THYYKI BHUIPOOYBaJIbHI KOMIUIEKCH, 3[aTHI 3a0e3neduTH
JIOCTOBIPHY NIEPEBIPKY XapaKTEPUCTUK JBUTYHIB y CTHUCII TEPMIHHU.

Ha 1711 BUCOKOiT BapTOCTI1, CKJIAHOCTI €KCIUTyaTallii Ta 0OMeXEeHOT alanTUBHOCTI
ICHYIOYMX BaKyyMHHUX CTEHJIB 3pOCTae MmoTpeda y OiIbIl YHIBEpCATbHUX, MOOUIBHUX
Ta ONEPATUBHO NEpEHAJAIITOBYBaHUX pilleHHsX. [le oco0anBo akTyanbsHO B yMOBax
oOMekeHOTO (hiHAHCYBAaHHSI HAYKOBO-JIOCIITHUX 1 MPUKIIATHUX MPOEKTIB.

VY Mexax gucepTaiiiiiHoi poOOTH 3aIpPOIIOHOBAHO IMiAXIJ, KU BIAMOBIIAE IIUM
BUKJIMKaM. Po3pobiieHnii cTeHx 0a3yeThesl Ha MOEIHAHH]I YHCEIIBHOTO MOJICITIOBAHHS
TEPMOTra30JMHaMIYHUX MPOLECIB 13 3aCTOCYBaHHAM (DI3UKO-MAaTEMAaTUYHUX MOJEIEH
Ta BUKOPHUCTAHHSM QJWTUBHHUX TEXHOJOTIA JJii BUTOTOBJICHHA KIFOUOBHX
KOHCTPYKTHUBHUX €JeMeHTIB. Takuil miaxiJ A03BOJIIE CYTTEBO CKOPOTUTU BUTPATH 1
TEPMIHU CTBOPEHHS O0JIaIHAHHSA, BOJHOYAC 3a0€3MeUyl0Yd BUCOKY (PYHKIIOHATbHY
THYYKICTb 1 BIAMOBIAHICTh CYy4YaCHUM BUNPOOYBAJILHUM CTaHJIapTaMm.

[IpakTHyHa LIHHICTH POOOTH MOJSTA€ Y MOKIJIMBOCTI MPSMOIO BHUKOPHUCTAHHSA
CTBOPEHOI'0 CTeHJAA Ui KBami(iKaliiHUX BUNMPOOYBaHb ABUTYHIB, & TAKOX y HOTO
MOTEHIlaMl  SIK  CKJIAJIOBOI  TEXHOJOTIYHOI 1HPPACTPYKTypH [UJIi  PO3BUTKY
BITUM3HSIHOTO PaKeTOOYyTyBaHHS.

Takum ymHOM, OOpaHa TemaTHKa € IIUJIKOM OOTPYHTOBaHOIO 3 Orfsy Ha
aKTyaJibHl 3aBJIaHHS Tally3l, Mae BUPA3HY TPHUKIAIHY CHPSMOBAHICTh 1 CHpHUSE
OCTYIIOBOMY  HAaOJMI)KEHHIO  HAIllOHAIbHOI  €KCIIEpUMEHTabHOI  0a3u 70
MDKHAPOIHOTO PiBHSI.

Ouidka OOIPYHTOBAHOCTI HAYKOBHMX pe3yJabTaTiB  aucepramii, ix
JOCTOBIPHOCTI T2 HOBU3HHU.

VY aucepramiiiHiii poOOTI OTPUMAHO HU3KY HAayKOBHX pE3yJIbTaTiB, IO
CTAaHOBJISITb BaroMHil BHECOK Y PO3BUTOK I1H)XXEHEPHUX IMIJIXOJIB J0 CTBOPEHHS
BUMNPOOYBAJILHOTO O0aHAHHS JIJISl PIAMHHUX PAKETHUX JIBUTYHIB MaJoi TSTH.



[lepenycimM, y poOOTI 3alpONOHOBAHO BJIOCKOHAJIEHUH METOJ MPOEKTYBAHHS
BUIIPOOYBAJILHOTO BOTHEBOI'O CTEH[A, KU IPYHTYETHCS Ha IHTErpauii JEKUIbKOX
BUCOKOTOYHHMX  IHXEHEPHUX  METOAMK. 37100yBay  TO€IHAB  TBEPAOTLIbHE
MOJICTIIOBaHH, 1110 3a0e3neuye BU3HAUCHHS OCHOBHUX KOHCTPYKTHBHHUX IMapameTpiB
CUCTEMH, 3 YHCEIbHUM pO3B’si3aHHSIM piBHSHb Hap’e—CTOKCca NI MOACITIOBAHHS
TEPMOTa30IMHAMIYHUX TMPOLECIB Y CEPEAOBHUII, MaKCUMaIbHO HAOIMKEHOMY [0
yMOB (DYHKITIOHYBaHHS BHCOTHOTO JBUTYHA. YpaxyBaHHS TPaHUYHUX YMOB,
NpUTaMaHHUX Ta30€XKEKTOPHIN CUCTEMI Ta COIJIOBOMY MOTOKY, JaJI0 3MOTY CYyTTEBO
MIJBUIIUTH JOCTOBIPHICTh PE3yJbTaTIB. 3alMpONOHOBAHUN MIJXiJ € MaTEeMaTUYHO
OOIpYHTOBaHMM 1 BOJHOYAC TEXHOJOTIYHO MPUAATHUM [JIsi MPAKTUYHOTO
BIIPOBA/KCHHS B THKEHEPHOMY CEPEIOBHUIITI.

VYnepiie cTBOpeHO BUNPOOYBaNbHUN BOTHEBUW CTEH]I, 3/IaTHUN 3a0e3revuyBaTH
cTablIbHy pOOOTY PIAMHHOTO pakeTHOro JaBuryHa 3 Tsaroro Big 180 H mo 200 H B
yMOBax IIHOOKOT0 PO3piIXKEHHs Ha piBHI O0au3bko 466 Ila (3,5 MM pt. CT.) Ha 3pi3i
COIJIOBOTO HAacajJka ABUTYyHA. J[OCSTHEHHS TaKOTO PIBHS BaKyymy 3a0e3MedyeThCs
CYMICHOIO pOOOTOIO IBUTYHA Ta ra30€KEKTOPHOT YCTAHOBKH.

OxpeMy yBary npuaiJIeHO BAKOPUCTAHHIO CyYaCHOTO BUPOOHUYOIO MIAXOAY A0
BUTOTOBJICHHS €JIEMEHTIB CTEH/A, 30KpeMa aJUTUBHUX TexHoJorid. e mo3Bosuio
peanizyBaTH CKJIaJHI KOHQIrypamii cHUCTeM Tojadi poOOYUX PEYOBUH Ta
OXOJIOJIPKCHHS, SIKI € HEIOCSH)KHUMH a00 EeKOHOMIYHO HEBUIPaBIAaHUMH MpU
3aCTOCYBaHHI TpaJMIIHUX TexHoyorii. Bukopucranus 3D-apyky pgano 3mory
CKOPOTUTH CTPOKM BHUTOTOBJICHHS KOMITIOHEHTIB, 3MEHIIUTH iX Macy Ta 3HHU3UTHU
BUPOOHMYI BUTPATH, 110 € KPUTUYHO BAXKIMBUM Y pa3zi 0OMEKEHUX pecypciB abo il
4yac CTBOPEHHS MPOTOTHUIIIB HOBUX TEXHIUHUX PIIlICHb.

Takum 4uHOM, JUcepTalliiHa poOoTa BHUPIZHAETHCA KOMIUIEKCHHM 1
MDKJIUCIUIUTIHAPHUM IT1JIX0J0M JI0 BHUPIIICHHS MOCTaBJIEHOTO HAYKOBO-TEXHIYHOTO
3aBJaHHS. 3alpONOHOBaHI TEXHIYHI Ta METOIOJIOTIYHI PIIIEHHS MalTh HE JIUIIE
HAayKOBY HOBHU3HY, ajié ¥ NpakTUYHY 3HAYYyIIICTh: BOHU BIAKPUBAIOTH HOBI
MOJKJIMBOCTI IS TIPOEKTYBAHHS Ta BUIPOOYBaHb CYyYaCHHUX PIIWHHUX PaKETHHX
JBUTYHIB y BUIAJKaX, KOJIM HEoOXiAHAa BHUCOKAa TOYHICTh 1 MIHIMIi3alis BUTpAT HA
eTarni eKCIepUMEHTAIBHOI MepeBipKu. Pe3yabTaTi qOCIiKEHHS MatOTh MPUKIIaTHAN
XapakTep 1 BKE BIPOBAKEHI B EKCIIEPUMEHTaNbHY 0a3y MiJMpHEMCTBA, IO
3MIACHIOE MISUTBHICTH Y cepi paKeTHO-KOCMIUHOT TEXHIKH, IO MiJATBEPIHKYEThCS
BIJIMOBITHUM aKTOM BITPOBAJ»KEHHS.

OTxe, mMocTaBlieHE B JUCEpPTallli HAyKOBE 3aBJIaHHS BUKOHAHO B TIOBHOMY
00cs31, a 3700yBay MOBHICTIO OMTaHYBaB METOJIOJIOT1I0 HAYKOBOI JISTBHOCTI.

Ouinka 3MicTy aucepramii, ii 3aBepuIeHICT, Ta JOTPUMAHHS NPUHUUIIB
akajaeMiuHoi 100poYeCHOCTI.

3a 3micToM aucepraiiiiHa pobota 3m00yBaya bakyna B. A. moBHICTIO
BiAMOBIae cremanbHOCTI 134 «ABiamiiiHa Ta pakeTHO-KOCMIYHA TEXHIKa» Ta
HarpsMam J0CJIKeHb, BA3HAYEHUM OCBITHHOIO ITPOTPaAMOIO 3a I1€10 CHEIIaIbHICTIO.

PoGoTa € 3aBepiiieHMM CaMOCTIHHUM HAayKOBUM JIOCTIKEHHSM 1 M1ITBEPIKYE
HasIBHICTh OCOOMCTOTO BHECKY 3/100yBaya y pO3BUTOK HayKOBOTO HANPsIMy PaKETHO-
KOCMIYHOI TEXHIKH.



AHaJi3 3BITY OpO TEKCTOBI 30irM 3acBia4MB, IO JUcepTaliiiHa poboTa €
pe3yNbTaTOM CaMOCTIMHOI JOCHIIHUIBKOI AISUIBHOCTI 37100yBaya. Y HIH BIACYTHI
o3Haku (ampcudikanii, kommisnii, (abpukarlii, TariaTy 4ud HEZOOPOCOBICHHUX
TEKCTOBUX 3aMo3u4eHb. BukopucTani i7€1, pe3yabTaT Ta PparMeHTH TEKCTIB 1HIINX
aBTOpIB HAJCKHUM 4YUHOM oQopmieHI 3 BiAMOBIZHUMH Oi0miorpadiuHuMu
MOCUJIAaHHSIMH Ha MEPIIOKEpena.

MoBa Ta cTH/Ib BUKJIAJEHHS Pe3yJIbTaTiB

HucepraiiiiiHa po0OoTa BHUKOHaHa YKpaiHCHKOIO MOBOI. BoHa BUpI3HAETHCS
YITKOK  CTPYKTYpOIO, JIOTIYHOKO  IOCTIOBHICTIO BHUKJIAJy Ta HAyKOBOIO
oOrpyHTOBaHICTIO. Buknag watepiady 3A1MCHEHO aKaJIeMI4YHOK MOBOIO, IIO
BIJIIOBIJIA€ BUMOIaM HAyKOBHX JOCHiKeHb. CTWIb BUKIAJACHHS JIAKOHIYHUM,
iHpopmaTuBHUI, ©0€3 HAAMIPHOI CKIATHOCTI, M0 3abe3ne4yye JOCTYIHICTh
COPUMHATTS Ta CHpPUSE AaHATITUYHOMY ONpaltoBaHHIO 1HQopMmauii. Pobora
JIEMOHCTPY€ BUCOKHI PIBEHb aKaJeMIuHOI KyJIbTYpH, TOTPUMaHHS HOPM HAyKOBOI
KOMYHIKaIlil, € 3p03yMUJIOI0 1 JOCTYNHOK i (paxiBLIB y Tally3l aBlalliHOI Ta
PAKETHO-KOCMIYHOI TEXHIKH.

OOcsr poboTH cTaHOBUTH 178 CTOPIHOK, CTPYKTypa BIJIOBIJA€ BCTAHOBJIECHUM
BUMOIraM 1 BKJIIOYAa€ BCTYH, ITSITh PO3JLIIB, BUCHOBKH, CIUCOK BHKOPHCTAHHX
JUKEpEJT Ta TOJATKU.

Y BcTymi OOIpyHTOBAHO aKTyaJbHICTh OOpaHOi TEMaTHKH B KOHTEKCTI
CYy4aCHOIO pPO3BUTKY PpAaKETHO-KOCMIUYHUX TEXHOJOTIH, Cc(OpPMYJIbOBaHO METY,
3aBJlaHHs, HAYKOBY HOBHM3HY, METOJIOJIOTIYHY OCHOBY JOCIIIKEHHS, @ TAKOXK BKa3aHO
ocobucTuit BHecok 3700yBaya. HaBeneno indopmariito mo/0 amnpo0aiiii pe3yiabTaTiB
JIOCITIJIPKEHHST HAa HAYKOBUX 3aX0Jiax Ta ix myOmikamii y paxoBux BUAAHHSX.

[lepmuii po3Ail MPUCBSIYEHO aHaNI3y HAYKOBHUX JUOKEpPEJ, IO CTOCYHOThCS
BUNPOOYBAaHb PIAMHHMX PAKETHUX JBUTYHIB, 30KpEMa B yMOBaX, HAOJIMKEHUX IO
BHUCOTHUX. BHOKpEMJIEHO aKTyalibHI HAYKOBO-TEXHIYHI MPOOJIEMH, K1 3aJIUIIAIOTHCS
HEJOCTaTHhO JIOCHTI[DKCHUMH, Ta BH3HAYCHO MEPCIEKTUBHI HAMPSMHU TMOATBITNX
PO3pOOOK.

VY npyroMmy po3iii MoJjaHO MaTeMaTUYHUN OMUC JOCIIKYBaHUX MPOIECIB Ha
ocHOB1 piBHSHb Hap’e—CTOKCa, pIBHSIHHS €Heprii, Monened TypOyJeHTHOCTI Ta
XIMIYHUX TIEPETBOPEHB. 3MOJIEIOBAHO CHIJIBHY POOOTY ra30-eKEKTOPHOI YCTaHOBKH
Ta PIAMHHOTO PAKETHOTO JBUTYHA B ra30JuHAMIYHOMY PoO0OYOMY 00’ €Mi.

Tpertiii po3ni TPUCBIYEHO PO3POOJICHHIO EKCIIEPUMEHTAJIBLHOTO CTEHAY Ta
OCOOJIMBOCTSIM ~ KOHCTPYIOBaHHSI CTEHJOBOTO OOJIagHAHHS 13 3aCTOCYBaHHSIM
texHosorii 3D-apyky, mo 3a0e3meunsio THYYKICTh KOHQIrypaiii Ta 3HIKCHHS
BUpOoOHMUMX BUTpar. [IpoBemeHo cepit0 eKClepuMEHTaIbHUX BUIPOOYBaHb,
pE3yNbTaTH SIKUX BUKOPUCTAHO ISl Bepudikallii 00YMCITIOBATILHUX MOJIETICH.

Y derBepTOMy pO3AUIl  OOTPYHTOBAHO KOHCTPYKIIIO  Ta30-EkKEKTOPHOT
YCTAHOBKU Ta CyMIXHUX CHCTEM, BU3HAYEHO ii OCHOBHI MapaMeTpH, HNPUHILMI i,
QITOPUTM 1HTErpaulii B CTPYKTYpy BHUIPOOYBAJIBHOIO KOMIUIEKCY, a TaKOX
po3po0sieHO HMKIOoTpaMHu  (YHKIIIOHYBaHHS. 3alpONOHOBAHI TEXHIYHI PIIICHHS
CBIYaTh PO BUCOKUHN PIBEHb 1HKEHEPHOI OMpPaIlbOBAHOCTI Ta MPAKTUYHY LIHHICThH
poboTH.
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[I’atuil po3ain NpUCBSAYEHO aHali3y BIOpaIliiHUX BIUIMBIB, SIKI BUHMKAKOTH ITi]1
yac (yHKIIIOHYBaHHS pPaKETHOTO JIBUTYHAa Ta Ta30-€KEKTOPHOI YCTaHOBKH.
[IpoBeneHo cnekTpanbHy OOpOOKY CHTHAJIB, BHU3HAYCHO KPUTHUYHI YaCTOTH Ta
pO3pO0ICHO pEeKOMEHAAIl MO0 3MEHIICHHS HETaTUBHOTO BIUIMBY BIOpariitHUX
HaBaHTa)XEHb HA POOOTY CTEHAOBOTO 00JIaIHAHHSI.

Y BHUCHOBKax y3arajJbHEHO OTPHMaH1 pe3yJabTaTH, Cc(POpMYyJILOBAHO OCHOBHI
HAyKOBI W MPUKIIATHI TOJOXKEHHS, MO0 BUHOCATHCS HA 3aXHCT, a TaKOXK HABEICHO
peKOMEeHJIallli MO0 MPAKTUYHOTO 3aCTOCYBAHHS peE3yJbTaTiB Yy IPOEKTYBaHHI
PIIMHHUX PAKETHUX JIBUTYHIB.

OdopmiienHss nucepTaniiiHoi poOoTH BiAmoBigae Bumoram Hakazy MOH
Vkpainu Bix 12 ciunsg 2017 p. Ne 40 «IIpo 3arBep/yKeHHs BUMOT 10 O(OpMIICHHS
JcepTarii.

OnpuirogHeHHA pe3yJbTAaTIB AMcepTaliiiHOl podoTH

HaykoBi pe3ynbTaTtu JucepTaliiHoro JOCIIKEHHS 3100yBada ONPUIIIOJHEHO Y
7 myOmiikauisx, 30kpema 4 ctaTTi onyOJIIKOBaHO Y BUIAHHSX, BKJIIOYEHUX HA MOMEHT
nyomikamii go Ilepenmiky HaykoBux (axoBux BHJIaHb YKpainu. Kpim Toro,
pe3yibTaTH TOCHIIKEHHS alipoOOBaHO Ha TPhOX HAYKOBUX (PAXOBUX KOH(PEPEHIIIAX.

[Ty6mikanii B1i1oOpakar0Th 3MICT 1 OCHOBHI MOJIOKEHHS JUCEPTAlIiHOT pOoOOTH
«BunpoOyBanpHIIT BOTHSIHUI CTEH]I BUCOTHHUX PIIMHHUX PAKETHUX JBHUTYHIB Majoi
TATH», ONPWIIOJAHEHI Yy BUAAHHSIX, [0 I1HAEGKCYIOTbCS Yy BITUYM3HSHUX Ta
MDKHApOJIHUX HAyKOMETpHUYHHX Oazax. Ile 3acBiguye BIIMOBIAHICTH JOCIIIKEHHS
CYy4YaCHHM KPUTEPISIM HAyKOBOI HOBU3HH, aKaJeMIUHOI 10OpOUYECHOCTI Ta MPAKTUUHOI
3HAUYMIOCTI. Y MyOJiKaIlisX HasiBHI KOPEKTHI MOCUJIAHHSA HAa BUKOPHUCTaHI JIKepena,
MIPOCTEKYETHCSI CAMOCTIMHICTh HAYKOBUX BHCHOBKIB, BIJICYTHI O3HAKM IUIariaTy,
dabpukallii Y1 MaHITyJIIOBaHHS pe3yJIbTaTaMHu.

TakuM 4YMHOM, HayKOBI1 pe3yJIbTaTH, BUKJIA/ICHI Y TUCepTaLii, HAIEKHUM YHHOM
OTPUWJIFOAHEH] Ta MPOUIIIM HAYKOBY anmpoOaliito.

Hepnoniku Ta 3ayBaskeHHs 10 AMcepTALiHHOI po0OTH.

1. He3paxkatoun Ha Te, IO KOKHE OKPEME JIKEPEO Y CIMCKY BUKOPUCTAHHUX
JoKepen opopMIieHO BIMOBIAHO 10 BUMOT cTiito APA, cnocid nuTyBaHHS y TEKCTI
poOOTH HE Y3TOJKYEThCS 3 LIMM CTaHAApTOM. 30Kpema, 3aMicTh (opmu «(ABTOp,
narta)», Hanpukiaad: (Smith, 2020; Brown & Green, 2019; Johnson et al., 2021), y
JUCEpTaIlii 3aCTOCOBAHO HYMEPOBaHI TOCWJIAHHS Yy KBaJpaTHUX OYyXKKax, M0 €
XapakTepHUM i 1HImMX O106morpadiuanx ctwii (Hanpukian, JICTY a6o 'OCT).
Cricok Kepesn TakoX MOJaHo 3 MopyleHHsM BUMOr APA — BiacyTHINW HaBUCIHN
(Bim’emHMIT) ab3arHUKA BIACTYN Ta 3acTOCOBAHO HyMepallito 3amuciB. Taka
HEBIJIMOBIHICT MK odopmieHHsM Oi0morpadiyaoro cnucky Ta ¢dopMaToM
MOCUJIaHb y TEKCT1 CYNEPEeUUTh MPUHIMIAM CTUJIICTUYHOI €HOCTI Ta KOPEKTHOCTI
HayKOBOTO amapaTry poOOTH.

2. Ornsn niTepatypu, TPEACTaBICHUNA Yy IUCEpTalliiiHIA poOOTI, 3arajioMm €
JOCTaTHIM 11 PO3KPUTTA TeMU. BojgHouac OOrpyHTYBaHHS aKTyalbHOCTI
JTOCIIKEHHS Ta IEMOHCTpallisl HAyKOBOT HOBU3HU MOTJIA O OyTH MEPEKOHIMBIIINMHU



Ta IPYHTOBHIIIUMH, SIKOU B OTJISIOBINA YaCTUHI OYJI0 31HCHEHO TIIMOIINN KPUTUUHUM
aHalli3 Cy4aCHHX HAyKOBHX POOIT, OMyOJIKOBAHUX MPOTSATOM OCTaHHIX 3—5 pOKIB y
PEIEH30BaHNX MDKHAPOAHUX BHUAAHHSAX. Takuii MiAXix BIANOBIAaB OW Kpammm
OpakTHUKaM akKaJeMIiuHOTO TMHCbMa Ta CHPUAB OLIBII YITKOMY BHUSBICHHIO
HEPO3B’A3aHUX MUTaHb, BU3HAYCHHIO HAYKOBUX MPOTAJUH 1 apryMEHTOBAaHOMY
(dbopMyIIIOBaHHIO HOBU3HH OTPUMAHUX PE3YJIbTATIB.

3. Ha ctp. 74 aBTOp CTBEpIKYE, IO «OTPUMAHHI JaHI BUKOPUCTAHHI MJis
YTOYHEHHS MOJIEIi, a TaKOX ONTHMi3allii KOHCTPYKTHBHUX ITapaMETPiB JIBUTyHa 3
METOI IMJABUIIEHHS HWOro HaaiMHOCTI Ta e(eKTHUBHOCTI». BuKiIMKae CyMmHIB
BUKOPHCTaHHS B IAHOMY BHUIIAJKy TCPMiHY ITapaMeTPH JIBUTYHA, a TOJIOBHE SK HaJalTi
OIIIHIOBAJIACs «HAIIMHICT Ta €(heKTUBHICTHY. [HhOpMaIIis Mpo 11e BiICYTHS.

4. B TekcTi naucepTalii BUKOPUCTOBYIOTHCSI YMCIEHHI BEIMYUHU BUMIPIOBAHHS
TUCKY - 0ap, MM.pT. cToBmuuka, Mna, krc/cM2 tomo. Lle 3arpynHioe cpuUiHATTS
1H(popmarii.

5. ABTOp 4YITKO BH3HAYa€ ICHYIOUMU [1alla30H TAT JOCIIIKYBAaHOTO JBUIYHA,
ajie He HABOJIUTh JAHMUX IIOAO MOKIIMBOCTI BUKOPUCTaHHS pO3pO0OJIEHOr0 BOTHEBOTO
CTEHJy JJI TOCHIIKEHb JBUTYHIB 3 1HIIKM J1arnma3oHoM Tsr. Taka iHdopmariis Oyia 6
KOPHUCHA JJI1 HACTYITHUX JOCIIIKEHb, 110 BaXJIMBO 3 TOUYKH 30PY BEJIMKOI BapTOCTI
TaKuxX 1HXXEHepHuX crnopyA. s yToOyHEHHs Mojeni, a TaKoX ONTUMI3alil
KOHCTPYKTHUBHUX IapaMETpiB JBUTYHA 3 METOIO IIJBHUILIEHHS HOro HaJaliHOCTI Ta
€(hEKTUBHOCTI».

V3aranbHIOIOYM BHKIJIAJIEHE, 3ayBaKEHHS CTOCYIOTBCS OKPEMHUX AacCIEKTIB
OOIPYHTYBaHHsSI Ta TOBHOTH BHUKJAJEHHS AOCIIKEHHS, OJHAK HE BIUIMBAIOTh Ha
3arajbHy MO3UTHBHY OLIHKY JUCEpTaIliiHOT poboTu. OTpuMaHi HAyKOBI i MPUKIIATHI
pe3ysibTaTH CTAHOBJISATH BaroMUi BHECOK Yy PpO3BUTOK Tajly3l, a BHCIIOBJEHI
3ayBa)KEHHSI MAaIOTh Ha METI CIIPUATH MIABUIICHHIO PIBHSA HAYKOBOI apryMEHTallli Ta
YITKOCT1 BUKJIQICHHSI MaTepiany.

BucHoBOK npo auceprauiiHy podoory

Braxaro, 1mo aucepraniiiHy po0oTy 3700yBauda cTyrneHs AokTopa ¢imocodii
bakyna Bonoaumupa AHapiiioBuuya Ha Temy «BumpoOyBaibHUI BOTHSIHUM CTEH]
BUCOTHHX PIAMHHUAX PAKETHUX JBUTYHIB MaJloi TSATH» BHKOHAHO Ha BHUCOKOMY
HaykoBOoMy piBHI. PoOoTa € 3aBepiieHMM HAyKOBHUM JIOCIHIDKCHHSIM, pe3yJibTaTu
SKOTO MarOTh TEOPETHYHY 3HAYYIIICTh 1 MPAKTUYHY LIHHICTh, & TAKOX CIPSIMOBaHI
Ha PO3B’SI3aHHS HAYKOBOI 3ajadi, IO Ma€ ICTOTHE 3HAYEHHS JIS PO3BUTKY Taly3i
3HaHb 13 «MexaHiuyHa 1HXKEHEpis». 3MICT aucepTallii He CyNepeyuTh MPUHITUIIAM
aKageMiuyHOT JOOpOYECHOCTI, a i aKTyaJbHICTh, HAYKOBAa HOBH3HA Ta MpaKTUYHA
3HAUYNIICTh BIAMOBIAAIOTH BHUMOTaM, BH3HA4eHUM NyHKTamMu 6-9 «llopsaky
NPUCYJKEHHSI CTyNeHs JOKTopa ¢inocodii Ta CKacyBaHHSA pIlIEHHS pa30BOi
CHeIlaTi30BaHOl BYEHOI paay 3aKjajy BHUIIOI OCBITH, HAYKOBOi YCTaHOBU IIPO
NPUCYJKEHHS CTYTEHs TOKTopa (itocodii», 3aTBEpAKEHOT0 octaHoBoo Kabdinety
MinictpiB Ykpainu Big 12 ciuns 2022 poky Ne 44.



6

3n00yBau bakyH Bonomumup AHAPIHOBUY 3aCIyroBy€ Ha MPUCYHKECHHS
CTyneHs Aoktopa ¢inocogii B ramy3i 3HaHb 13 «MexaHiyHa iH)KEHEpis» 3a
cneuianbHicTIO 134 «ABiarliifHa Ta paKeTHO-KOCMIYHA TEXHIKa».

Od¢iuiiinuii onoHeHT:

KaHIUJaT TEXHIYHUX HaYK,

JOLEHT Kaeapu paKeTHO-KOCMIYHUX

Ta IHHOBALIHHUX TEXHOJIOT1H

JIHIPOBCHKOTO HAIlIOHAILHOTO

yHiBepcuteTy iMeHi Onecs ['oHuapa FOpiit TKAYOB

11.06.2025 p.
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