PELIEH3ISI

Ha mucepranito HazapeHka T'eopris BonoxuMupoBHia
«3aKOHOMIPHOCT] BILTHBY KOHCTPYKTHBHHX TapameTpiB Ha KoeilieHT KOPHCHOI Aii
HACOCIB PaKETHMX JBUTYHIB BEPXHIX CTYIIEHiBY,

Hofiany Ha 3000yTTs CTyTIEHs I0KTOpa dinocodii
B ranysi 3HaHb 13 «MexaHiuHa iHKEHePiD»
3a cremianbHicTio 134 «ABiamiiiHa Ta PAKETHO-KOCMiYHa TeXHiKa)

1.  AkryaabHicTb TeMH JucepTanii

CydacHi pifMHHi paKeTHi JBHIYHH (PPJ) moBHHHI BiOBiZaTH BUMOTraM
HiJBAIIEHOTO PECYPCY, BUCOKOI eHeproe(eKTHBHOCTI Ta ganitaocti. TypboHacocHa
CHCTEMA JKHUBIIEHHS CKIAIa€ThCs i3 3HAYHOT KLIBKOCT]I B3a€EMOIIOB’ I3aHUX €JIEMEHTIB,
IO CYTTEBO BILUIMBAE Ha YCKIIJAHCHHA KOHCTDYKIi JBAryHa Ta 30iIbIIEHHS HOro
macH. Arperartd, fKi BXOZATb 0 CKIAMLy TypGOHACOCHOI CHCTeMH, NOBHHHI MaTH
BHCOKI 3HAUEHHsS KoedilieHTa KOPHCHOI il (KKI) Ta HH3BKI MacoraGapuTHi
XapaKTePUCTHKH. KoebilieHT KOPUCHOT Mii € BaXTHBAM iHTerpaJbHAM IIOKa3HUKOM
eeKTUBHOCTI HACOCHOTO arperary. KOHCTPYKTHBHI ~ 0COGIHBOCTI eJIEMEHTIB
IPOTOYHOI YaCTHHM Hacoca 3HAYHOIO Mipolo BIUIMBAIOTH Ha HOro €HEepreTHYHi
XapaKTEPUCTHKH. Y Cy4acHMX yMOBax I [igBuIeHHs e(eKTUBHOCTI arperaTis
PaKeTHO-KOCMI4HO1 TeXHiKM BUKOPHCTOBYIOTh METOAM MOJCIIOBAHHA pobounx
IpOIECiB Ta pPEXUMIB po6oTH, 3acHOBaHI Ha ysaralpHEHHI Ta aHaisi
eKCIUIyaTalifHUX NaHUX. JlocBig eKcriepHMEHTaIbHIX JOCHI/PKeHb IEPEKOHYE, 110
rrigpumenux 3HaveHs KKJ{ MoXHa JOCATTH 32 paXyHOK yIOCKOHAJICHHS KOHCTPYKIII.
Tomy mocTaBleHa y nucepTauiiiniil poboti 3a1a4a NOCIIDKEHHs 3aKOHOMipPHOCTEH
BIUIMBY KOHCTPYKTHBHHX apaMeTpiB Ha KoedilienT KOpHCHOI il HACOCIB PaKeTHUX
[ABUTYHIB BepXHiX CTyIeHiB € BaXKIMBOIO Ta CBOEYACHOIO, 2 TeMa pobOTH -

aKTyaJIbHOIO.
2.  3p’si30k poboTH 3 HAYKOBHMH HPOrPaMaMH, IIAHAMH, TEeMaMH.

JlucepraniiiHa po6oTa besnocepeHbo OB’ 13aHa 3 AePKOI0KETHOIO TEMOIO Ne

01160002265 «JlocmimKeHH npoleciB y TMEPCHeKTHBHUX IBUTYHHHX yCTaHOBKax



®TD-48-16», OHNM 3 BUKOHABIIIB sIKOi OyB aBTOP. Hasapenxo I'. B. Takox IIPOBOAUB
JOCHTiKEHH s, TIOB’ I3aHi 3 BAKOHAHHAM MiHapoHAX KOHTPaKTiB Ha PH «TuxnoH-4»
(ZMB. aKT BIPOBaKEHHS). 3@ y4acTIO aBTOpa NPOBOMIICE poGOTH TIO JOCIIKEHHIO
Ta po3pobi arperaTiB CUCTEMH nofayi pilMHHMUX PaKETHUX neurysis PJI 815, P/ 835
y JII1 KB «ITiBnenne» 3a TeMamu N HTO 443-027/2016, Ne HTO 443-064/2016.

A HaykoBa HOBH3HA OTPHMAaHHX pe3ybLTaTIiB

ABTOpOM BHepue Gyu OTpUMaHi 3anexHOCT] s Koedinienta Haropy, KKJI i
KapiTariifgoro KoegilieHTa IIBAIKOXIHOCTI BiA  BEJIMYMHHA poGouoro Ta
MiHIMAJBHOTO TapaHTOBAaHOTO 3a30py MDK IUIABAIOYMMU KimpusaMH 1 Oypramu
Bi/[LIEHTPOBOTO KoJjieca. Biepmie mpoBeCHO CHCTEMHi JOCHiKeHHs Ta y3arajlbHEeHO
eKCIIepUMEHTalbHI JlaHi CTOCOBHO BIUIMBY Ha mamip i KKJI HacociB cxeMH
OXOJIO[DKEHHS Ta 3MalICHHA [T AIIMIHKKIB, AiaMeTpy GypTy BiJLEHTPOBOrO Koeca,
BeIMYMHE TACKy y TIOPOKHHHI 32 TMHAMIYHHMU VIIJIGHEHHSIMH Ta BIUIABY Ha
rigpapmiudi # eHepreTMYHI  XapaKTCpHCTHKA HacociB  IHIIMX  BaXIHUBUX
KOHCTPYKTHBHUX (DaKTOpiB i PesKMMHHMX napamerpi. OTpuMaHi pe3yJIbTaTd MaroTh
03HAKMA HAYKOBOI HOBHM3HH Ta MOXYTb 6yTH 3aCTOCOBaHi IpH npoextyBanHi THA
PaKeTHVX ABUTYHiB BEPXHIX crynenis PH.

3anpONOHOBAHO HOBY PO3PaxyHKOBO-EKCICPHUMEHTANBHY METOJMKY OIiHKH
KK]I i anTHKaBiTALifHKAX SKOCTeH Hacoca pHU 3MiHi #Oro KOHCTPYKTHBHHUX (haKkTOpiB.
KOHCTPYKTHBHi PilleHHs [0 3MiHI reoMeTpii MPOTOYHOI JAaCTHHH HACOCA JO3BOIHIIH

IT{IBMIIATH HOTO aHTUKABITAIlifiHi XapaKTEPUCTHKH T2 BETUIHHY KK/I.
4. IpakTH4YHE 3HAYEHHS OTPHMAHMX pe3yabTaTiB

3anponoHOBaHA aBTOPOM EKCIIEPUMEHTANbHO-PO3PaxyHKOBa MOJIeNTb OL[HKH
BIUTUBY BiZIOMHX KOHCTPYKTHBHHX pilueHs Ha BU3HAYANBHI XapaKTepUCTHKH HACOCIB
Moe OyTH BUKOPHCTaHA JJIA migsuienns KK/ ta AHTHKABITAIIHHUX BIACTHBOCTEH
THA npu MOZiepHi3alil Ta NpH pO3pOOIIi HOBAX PAKETHUX JIBATYHIB.

Po3pobnieHi aBTOPOM TexHiYHi, @IrOPUTMidHi, IPOTpamHi 3aco0u Ta

PO3PaXyHKOBI ~METOAVKH BHKOPHCTOBYIOTBCH Ha erami [POEKTyBaHHA UL

2a6esmeqenns sucokoro pipas KKJI Hacocis PP/L.



[MpakTudHUi 1HTEpeC MAOTh peKoMeHJalii aBTopa CTOCOBHO BHOOpPY
KOHCTPYKTHBHEX DillleHb, siKi 3a0€31eyroTh BHCOKi €HEpreTHIHI Ta aHTHKaBiTallilHI
RIACTHBOCTI HACOCIB [BHTYHIB BEPXHIX CTYIEHIiB paker-HociiB. KopekTHiCTh Ta
oGIpyHTOBAHICTh ~PEKOMEHJAILiH JOBEZeHa Ha erari eKCIEPUMEHTAIEHOIO

BiAIpAIOBAHHs KOHCTPYKIIHA nacocis PP/I.
5.  Amajis smicTy gucepranuii

MeToro JucepTallii € BU3HAYEHH! KOHCTPYKTHBHHX dakTopiB, AKi BIUIMBAIOTh
Ha TIiJ{BUILEHHS €HEPreTHYHHX XapaKTepHCTHK Ta AHTUKABITALIMHKUX BIACTUBOCTEH
BiILIEHTPOBKX HACOCIB JIBHUTYHIB BEPXHiX CTYIeHIB paKeT-HOCiiB.

V nepmoMy po3ziii AucepTaLifiHol po6OTH BHKOHAHO PETPOCTIEKTHBHUM aHAIi3
muaxis migsumenss KK/ 1onaTeBux HacociB. ABTOp AOXOAUTH JO BUCHOBKY, IO Y
daxosiit niTeparypi BiZCYTHi pOoOOTH, 5IKi BUKOPHCTOBYIOTB KOMIUIEKCHHIM IMiXiJ [0
BU3HAYEHHIO BIUIMBY KOHCTPYKTHBHHX daxropis Hacoca THA PPJI Ha tioro KKJI.
OHAMY 3 BKIMBUX 33129 HOCIIDKEHHS € OIIiHKa BILTMBY OKPEMHX KOHCTPYKTHBHIX
pileHs Ha BEJIUUUHY Koe(ilienTa KOPUCHOL Iil HACOCiB PaKeTHUX [BHTYHIB BEPXHIX
CTYIIeHiB Ta eKCTIePUMEHTAIBHE BU3HAUCHHS aHTHMKaBiTaliiHAX BJaCTHBOCTEH Hacoca
micyst Horo BiAMOBiHOT MOZIEPHi3awil.

Jpyruit po3min TIPHCBSYEHUH EKCIICPAMEHTalIBHOMY IOOCHi/KEHHIO BIUTABY
pi3HOMAHITHHX KOHCTPYKTHBHUX daxTopiB Ha ripaBIivHAH, JNCKOBHI, 06’ €MHMI Ta
nosamit KKJI Hacoca Ta Ha BEJTHIUHY TIOTYXHOCTI, IKa HAM CIIOXXHBAETHCA. Y upomy
po3miii y3araabHEHO eKCTIepHMEHTaIbHI JaHi Ta 3AIIPOIIOHOBAHI PIBHSHHA s
pm3nauenns Bemuuuan KKJ[ Hacoca IpH 3MiHI DPEXMMHHX IIapamerpiB Ta
reoOMeTPUYHHUX 1 KOHCTPYKTUBHHX (akropiB. Y TpeTEOMY po3ii BU3HAYEHO haKTopHy,
AKi CyTTEBO BIUIABAIOTH Ha qHTMKABITAIlMHI BIACTMBOCTI Hacoca Ta IMPOBEACHA
KiTEKiCHA OIHKA BILIABY 3MiHM KOHCTDYKIIT Ha BEIAHHY KapiTariifaoro xoedimieHra
[IBHAKOXiHOCT] HAcoca.

[mKeHepHa METOMHMKA OLIHKH BENNIHHA KKJI Ta aHTHKaBiTaLlifHIX axocreit
Hacoca IpH 3MiHI PEXUMHHX napaMeTpiB T2 KOHCTPYKTHUBHUX dakTopis BUKIaaCHA y

geTBEepTOMY PO3ZLII qEcepTallii. 3aporoOHOBaHa aBTOPOM METOJHKA Ga3zyeThCs Ha

pesyJIbTaTax eKCiepHMEHTATBHUX JOCIIKEHB.



ABTOpOM [IOBEJEHa MOMIHMBICTh JOCSTHCHHA —BHCOKHX XapaKTepUCTHK
IIHEKOBIAIIEHTPOBUX HACOCIB 38 PAXyHOK eeXTHBHUX KOHCTPYKTHBHAX pIlIEHb.

V nioMmy 3a aKkTyanbHICTIO, PiBHEM pO3B’S3aHHs HAYKOBO-TEXHIYHHX 3a1ad,
06CSroM pO3PaxyHKOBO-TEOPETUYHUX Ta EKCICPUMEHTATBHAX JOCHiUKEHb, 1X
BceGiuHMM OOIPYHTYBaHHSM, HAyKOBOIO HOBHU3HOIO i IpaKTUYHMM BHKOPHCTaHHAM
OTpHMAHHX Pe3yJBTATIB OucepTauiina po6ora Hasapenka I'. B. «3aKOHOMipHOCTI
BIUIMBY KOHCTPYKTHBHHX IapaMeTpiB Ha xoedillieHT KOpUCHOT JIii HACOCIB PaKeTHHX
JBHTYHIB BEPXHIX CTYIEHIB» € 3aBEPIICHAM HayKOBAM JOCITLDKEHHSAM Ta TOBHICTIO

BizmoBinae cremiansHocTi 134 «ABianiiiza Ta PaKEeTHO-KOCMI4YHa TEXHIKay.

6. CTyninb OGIPYHTOBAHOCTi HAYKOBHX MHOJIOMKEHb, BHCHOBKIiB Ta ix

JXOCTOBipHOCTI

OCHOBHi HayKOBi TOIOXEHHA Ta BHCHOBKH mucepranii € JOCTaTHBO
06rpyHTOBaHEMH. JIOCTOBIpHICTH OTPUMAHHX aBTOPOM pe3yJIBTATiB i ATBEPINKY €ThCA
MOpIiBHSHHSAM 3 JaHMMH IHIOIAX JOCTifHUKIB Ta He IMPOTHPIYMTH BiIOMUM
TEOPETHYHMM MOJIOKCHHAM. EXCIICpUMEHTAIBHI  JOCIIZIKEHHS nacocie PPJI
TIPOBEZICHO HA aTeCTOBAHOMY OCTiIHAIEKOMY 00IIa{HAHHI (rigpasnivyHEX CTEHIaX)
HBO «[IM3». CymapHa BiiHOCHa OXUOKa BUMipIOBaHHS Hanopy He IepeBUIyBana

1 %, a KKJI -2 %.

i Ouinka akajgeMiuHoi 106pouecHocTi AMcepTanifiHOro AOCIIiKeHHS

OCHOBY JHCEpTALiHHO] pOGOTH CKIANAlOTh Pe3yJbTATH BIaCHUX JOCTiIKEHb
aBTOpa, AKi JOOpe BHCBITIICH y HAYKOBHX nmyOmiKalifx 3a y4acTio CaMoro aBTopa.
TeopeTHuHi y3araJbHeHHA Ta BUCHOBKH BUKOHAaHi aBTOPOM CaMOCTIHHO. Jucepranis
Hazapenka I'eopris BonogumupoBHia HE Mmictuth darscudikanii, KOMITLIAIIIH,
dabpukamiii Ta miariaty. Imel, pesyibTaTh, TexcTOBI LWMTyBaHHSA Ta rpadidHi
Marepiay {HIIEX aBTOPiB MAKOTh BiJTOBiAHI TOCHIAHHA Yy CIHCKY BHKOPHCTaHHX

JDKepelL.

8. Mopa Ta CTH/Ib BHK/JIAICHHS pe3y.IbTaTiB

Tuceprauiina poGoTa 3100yBada BUKIAICHA rPaMOTHOIO  YKPaiHCHKOIO



MOBOIO, Ma€ 3MIiCTOBHY MiiCHICTB, [IOCITIIOBHICTE Ta JOBEPLIEHICTb. Crunb
BHKOHAHHS BLITIOBI1a€ BUMOraM HayKOBO] JliTepaTypH 3 JOTPUMAHHIM TepMiHoJIOriI,
NPHAHATOL Y PAKETHO-KOCMIYHOMY JBUTYHOOYTyBaHHI.

Posainy AucepTaiiiiHoi poOoTH aMICTOBHO TOB’sf3aHi MDK C00OIO, a CTUIIb
o(opMIICHHS BiTIOBiZla€ BHMOraM HaKasy MOH Vkpainu Bix 12 ciums 2017 p. Ne 40

«IIpo 3aTBEepIKEHHA BUMOT 10 odopMIeHHS aucepTariin.
9. Ty6aikauis Ta anpodanis 0CHOBHHX pesyJbTaTiB AHCcepTANil

HaykoBi pe3yibTaTH nucepranii BUKMazeHi y 13 HayKOBHX 11 0J1i Kariax
aBropa. Cepen HUX 6 cTaTell y HAyKOBUX daxoBUX BHAAHHSX YKpalHH, O1HA 3 AKAX
omy6nikoBaHa y BUIaHHI KaTeropii A, 1110 BXOJIUTE 10 MiKHApOITHOT HAYKOMETPUIHOL
asu Scopus. Pesyipratu aucepTauii nmpe/cTaBieHi Ha 7 MDKHApOJIHHX HayKOBHX
koHQepeHLisx. Bl ory6iKoBaHi MaTepiaiy NPOMILIA eKCIIepTH3Y KBaJti(hiKOBaHUX

CremiaiicTiB Ta 3 JOCTAaTHIM CTENEeHEM TOBHOTH BHCBIT/IIOIOTE OCHOBHI Pe3ylIbTaTH

JqUcepTaLiiHoro NOCTIIKEHHS.

10. 3aysasenHs A0 AucepTauiiHoOl poboTH

1. 'V po6orTi BiiCYTHi OCUIAHHS Ha OpuTiHAIbHI iHHOBAIIMH] PIlIEHHS.
7. (isuyHi Ta MaTeMaTHYHI MOJEJi JOCII/UKYBaHUX npoleciB BUKIaAEHO

HeJIOCTaTHBO HITKO.

3. KoedimieHT y PIBHAHHAX perpecii, fKi paBeneni B Tabmuui 2.7 1
piBHsHHs 2.18 3amucaHo 3 HEBUIPABJAHO BHCOKOFO KUIBKICTIO 3HAUYYIIMX LUMP.

BuciOBIEH] 3ayBaKEHHs CYTTEBO HE BILIMBAIOTH Ha 3arajbHy I[O3UTHBHY
OL{HKY AucepTalifiHoi poOOTH Ta HE SHIIKYIOTE {1 BUCOKOT'O TEOPETUYHOI 0, HaAyKOBOI'0
i MPaKTHYHOTO PiBHS. 3araibHi BACHOBKH poOOTH CBIAYATh PO TE, IO BCi IIOCTaBJIEH]

y JOCIi/PKeHH] 3aBIaHHsA BUKOHAaHI.

11. BHCHOBOK Npo AucepTauiiiny podoTy

Beaxaio, mo AHMcepTaliiiny poboTy 3n00yBadya CTyMeHs I0KTOPA dhimocodii

Hasapenka [eopris Bomomumuposnta Ha TeMY «3aKOHOMIPHOCTi  BIUIUBY

s



KOHCTPYKTUBHHX I1apaMeTpiB Ha xoedilliEHT KOPHCHOI Jlii HaCOCiB PaKETHIX JIBATYHiB
BepXHiX CTyIEHIB» BUKOHAHO Ha JOCTaTHBOMY HAyKOBOMY pieai. Jlucepramis
BHKOHAHA €3 MOPYIIeHHs IPUHIKIILB aKkafeMiTHOL H06pPOUYECHOCTI T2 € 3aKiHIECHUM
HAYKOBMM JOCIiDKEHHSIM. 3 CYKYMHICTIO OTPHMAHUX aBTOPOM TEOPSTHIHMX Ta
NPaKTHYHAX Pe3yJbTaTiB MOXKHA 3poOUTH BHCHOBOK TPO TMEBHY MPaKTAIHY
3HAYyHIicTh pOGOTH Y raiysi 3HaHb «Mexaniuna imkeHepis». Jucepraniiina podora
33 aKTyalbHICTIO, NPAKTHYHOK IIHHICTIO Ta HAYKOBOIO HOBH3HOIO IIOBHICTIO
BiMOBiZa€ BMMOraM 4MHHOIO 3aKOHOJIABCTBA Vxpaisu, mo nepexbadeni mi. 6-9
«TTopsiaxy MpUCyDKEHHS CTYIIeHS IOKTOpa dinocodii Ta ckacyBaHHs PIILICHHS pas3oBoi
cremiamizoanoi BYEHOI pajy 3aKiagy BHUIIOL OCBiTH, HAayKOBOi YCTaHOBH IIpO
MPHCY UKEHHS CTYIEHS JOKTOpa dinocodii», 3arBepmKenoro IlocTanoBoO Kabinery
Minictpis Ykpainu Bix 12 ciuns 2022 p. N 44 3i 3MiHaMH.

3no6ysau Hazapenko Teoprisi BoJoaHMHPOBH'A 3acllyroBye Ha
HPUCYAXKEHHSA CTyIIeHs JOKTOPa dinocodii y ramysi 3Hanb 13 «MexaniuHa iHxeHepis»

3a cnemiansHicTio 134 «ABialiiHa T2 paKeTHO-KOCMiuHa TEXHiKa».

Odiuiiinnii peleH3enT:
KaHAUAAT TEXHIYHUX HAyK, TOLEHT,
IOLEHT Kadenpy ABUTyHOOY 1yBaHHS
JIHinpOBCEKOTO HALIOHAJIBEHOTO
yHiBepcmtety imeni Onecs I'oraapa 'J Onexcanap 30JIOTBKO

ITignmce TIOLICHTa OnexcaHzpa
30JIOTBKO 3acBif4yio:

IlpopekTop 3 HAYKOBOI poboTH
JIHITIPOBCBHKOTO HaI[lOHAJIBHOTO
yHiBepcurery iMeni Onecs I'on4apa, /

kapauar 6ionoridHUX HayK, JOUEHT y // Oner MAPEHKOB



