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IIporpama BCTYNHOIO iCIHUTY MJf KOHKYPCHOTO BifOOpY BCTYNHHKIB O acHipaHTypH
Ans 3MO0YTTA CTymeHa BHINOI OCBiTH HoKTOopa (inmocodii 3a cmemjamsaicrio 134
ABialiiiHa Ta PaKeTHO-KOCMiUHa TeXHiKa, OCBiTHHO-HAYKOBa mporpama Asiamiina Ta
PaKeTHO-KOCMiYHa TexHika (Ha OCHOBi OCBITHBOTO CTymeHs MaricTpa (OCBIiTHBO-
xBaiidikaniiHoro crymens cnemianicra) — II: THY, 2024 - 11 c.

Po3po0OHuku:

1. Masunos Ceprit OnekcanipoBud, JOKTOp TEXHIYHAX HAYK, npodecop, npodecop
Ka(eapy pakeTHO-KOCMIi9HHX Ta iHHOBALIHHMX TeXHOIOTIIA;

2. Kymuk Onexkciti BonoguMupoBud, KaHAUAaT TEXHIYHMX HAYK, JOLEHT, JOLEHT
Kae[pu paKeTHO-KOCMIYHKX Ta iHHOBAL[iHUX TEXHOIOTIIA;

3. Mirikos IOpiit Onekciifopmy, OKTOp TexHIYHHEX HayK, npodecop, 3aBigyBay
Kadeapy IBUTYHOOYXyBaHHS,

4. Canin Anaronitt @enopoBud, JOKTOp TeXHiYHUX HAYK, mpodecop, 3aBigyBau
Kadepy paKeTHO-KOCMIYHUX Ta iHHOBAIifHUX TeXHOIOTIH;

5. Ilesuos Bacwis IOXuMoBHY, KaHAUAAT TEXHIYHUX HAYK, TOLEHT, AOLEHT Kadenpu
PaKEeTHO-KOCMiYHHX Ta iHHOBAI[IMHUX TEXHOJOTI;

IIporpama BCTYIHOIO iCIIUTY yXBaJleHa:

- Ha 3acifaHHI Kadeapy pakeTHO-KOCMIYHHX Ta IHHOBAIIHUX TEXHOJIOTiH
(mpotoxon Ne 10 Bix 07.03.2024),
3aBixyBad KadeApu pakeTHO-KOCMIYHHX Ta IHHOBAI[IHHAX TEXHOJIOTiH

;4// ‘e 47.%AH&TOJIiI‘;I CAHIH

I'apaHT OCBITHBO-HAYKOBOI pOrpamu

ABianiiiHa Ta pakeTHO-KOCMIYHa TEXHiKa &7‘*2‘ > (Cepriit JABHUJIOB)




13MICT PO3JLIIB TA TEM JUCIAILIIH

CucreMHBe NPOEeKTYBaHHS PAKETHO-KOCMIYHOT TeXHIKH

CyTs npoekTyBaHHS Ta HOro 3HaYAMICTb.

Etanu npoexTyBaHHs Ta ix 3aBnanHda. OCHOBHI 3aBnanHs etamy HJIP.

OcHOBHI 3aBIaHH €Tally aBaHIIPOEKTy (TEXHi4Hi MPONO3HLIL). YTOYHEeHHS
IPHHLMIIOBOI T2 KOHCTPYKTHBHO-KOMIIOHYBAJIBHOI CXEMIH.

Pous onunm, mo npuiiMae pimenns (JIIP) y npoekTyBaHH] cKIagHux 06’ eKTiB.

@opmyBaHHS 337]a4d IPOSKTYBaHHS CHCTEM Ta BU3HAYESHHS L[iJICHA..

Po3pobka anbTepHaTHB. BUKOPHCTaHHA METOIB aKTHBI3aMii TBOPYOI ALUIBHOCTI.

Meroz MO3KOBOTO IITYpMY Ta CHHEKTHYHHIT METOX JUIS TIi/IBUINEHHS TBOPYO]
aKTHBHOCTI y TIOLIyKy aJbTePHATHBHUX PillICHb.

CyTHiCTS €BPHCTHYHUX METOZIB JUI aKTHBi3alLlii TBOPYOCT.

Cucremnwmii migxiz i eranmu BupieHHs npo6ieM MpoeKTyBaHHS. MaTemMaTuusi
Moeni Ui X BUpillIeHHs.

TexHouorii BUPOOHHUTBA paKkeT-HOCITB KOCMIYHUX anapaTis

3aranbHi IPMHIMIIN KOHCTPYKTHBHO-T€XHOJIOr4HOro WieHyBanHs PH KJIA

KoHcTpykTHBHO-TEXHOMNOrYHa XapakTepucTuka enemenTtis PH KJIA

Texuonoriuni mporiecu BUrOTOBNICHHs (hepMOBO-KapKacHHX Kopmycis PH

Texnonoriuni nporecu BUTOTOBIEHHs Kyne6GanoHiB Bucokoro Tucky PH

TexHonoriuni nporecu BUroTOBIEHHS Tpybonposois PH

TexHonoriuni nporecH BUTOTOBICHHS GaraTomapoBux maHesel i 06010HOK

Texunonoriyxi mpomecy IIa3MOBOrO HANWICHHS i OCaPKEHHS 3 ra3oBoi (asu
CIIeliaJIbHUX IOKPHUTTIB

TexHoNOrigHI MpoOIECH BHIOTOBJIEHHS TEIUIO3aXMCHUX 1 TEIUIOi30MALiHIX
MIOKPUTTIB

TexHoJIOri4HI IIpoLlecH BUTOTOBIIEHHS KJIEMaHuX Biacikis PH

Texnomoriuni mnpouecH BHIOTOBICHHsS 3BapHUX BIiACIKIB 1 BifcikiB 3
KOMIIO3ULi#HUX MaTepianiB PH

TexnomorigHi npouecy BUrOTOBJICHHS aepoauHaMigHoro ooTiynuka PH

Texnonorii excnepuMeHTaIBHOIO BiANpaIfOBaHHS KOHCTPYKLUi# i BUNIpoGyBaHHs
CYXHX BIICIKiB i aepoauHamMidnux o6Tiunukis PH

TexHONOrIYHI IPOILIECH BUTOTOBIICHHS JHUII MATMBHHUX GaKiB.

TexHomnoriYHI NpoLecH BUTOTOBIEHHS KOPITyciB O0aKiB

Texnomoriygi nporecH CKIafaHHA i 3BapIOBaHHS NAIUBHUX OaKiB

Bunpo6yBaHHs 6akiB Ha MilHICTE i IX TapyBaHHs MAJMBHAX OaKiB

BunpoOyBanHs Ha repMeTHIHICTS nanuBHuX O6akis PH

Bu3HaueHHs reoMeTpHYHKX [TapaMeTpiB MATUBHUX OaKiB



Ocob6muBocTi KOHCTPYKIIT # ekcrutyaranii JKPJT

BuroTosiieHHs KaMep 3ropaHHs 3 TOQPOBAHOIO ITPOCTABKOIO

Burorosienns tpy6uacTux Kamep 3ropaHHs

BuroroBienHs kamep sropanHs 3 U-npodinis, 3 ¢dpesepoBaHuMH nazamm, 3
BHILTaMIIOBKAMH

BuroToBneHHs GOpPCYHKOBHX TOIOBOK

3araibHe CKIaaHHA KaMEpPH 3rOpaHHs

BurorosieHHs TypOOHAaCOCHHX arperarisa

3arabHe CKIaJaHHS] ABHTYHA Ha PiIKOMY IaJIHBi

OcobmuBocTi  KOHCTpykmii #  ekcruryaramii  PJITIL Marepianmm, 1m0
3aCTOCOBYIOTBCS B KOHCTpYKIiax PJITII

Texnonoriumi mertomu crBopeHHS KOHCTpyKmi#t PHTII 3 KxoMIO3HIHHHMX
MarepiaiiB

Texnonorivxmii mpolec BUroToBIeHHs Kopiycy PJITII

Marepianu i TexHoIOTIi BUroTOBIEHH ComioBuX Gokis PITT

3aranbHe cknaganusa PJITIT

BurotosieHHs nanuBHUX 3apsgis PITIT

Texnoumoris Bunpo6yBaHHs Ta BUMiproBaHHs napamertpis PJITII

XapakTepucTHKa 3araabHoro ckiagaHad PH. Opramizamis Iexy 3arajJsHOro
cxnananag PH i npari B HEoMy

CxnaganbHO-MOHTaXHi po6oTH y Biacikax PH

Cxnananns cryneHis PH

ITigroroska PH no Binmpasku Ha kocMonpoM. ITinroroeka PH 1o 3amycky

Meronu xonTpomo. IlinroroBka CTEHIIB i HOCiS [0 BHMIPIOBAaHHS BHXiTHHX
T€OMETPHYHHUX ITapaMeTpiB.

Busnauenns Baru PH i n0310BXKHBOI KOOpJMHATH HOTrO eHTpa Mac. Bu3HayeHHs
KOOpAMHAT LIEHTpa Mac y paliansHux HampsMkax PH ab6o pakeTHHX GJIOKiB mepuioro
CTYIHCHA

Bu3HaYeHHd KOOPAMHAT LIEHTPa Mac pakeTHUX OJIOKiB pyroro crymnens PH

BusHayeHHs KOOpAMHAT LICHTpa Mac pakeTHHX OJ0KiB TpeTsoro crymnens PH abo
KJIA

BusHayenHsa MomeHTIB iHepuii KJIA

Bunpo6ysanus cucrem PH

BucrasneHHs omop ripocrabinisyroyoi miaTthopMH i OMOpHHX IAT HOCIA.

KonTtpons po3ranryBaHHs 3apaBOYHHX TOPIIOBHH 1 IEKTPUIHHX PO3HIMAHb

HBPCHEKTHBHB ParkeTHe NnNaJiuBo

OcHOBHI BUMOTH JI0 KOMITIOHEHTIB ITaJINBa PaKeTHUX JBUTYHIB
PIAKMX paKeTHHX IaJIKB



Knacuogikanis TBepAuX paKeTHUX [TaJIUB

Knacugikanis riGpuiHUX pakeTHUX [1aJIHB

KOMIIOHEHTH NaliBa, 110 3aCTOCOBYIOTECA B YKpaiHi, mepeBard Ta HeAOIiKI

IlepeBaru Ta HeIOMIKH MAJKUBHOI MApH PiaKuii KuceHb — PI'-1

IlepeBaru Ta Henomiku nanusHOI napu AT — HAMI

IlepeBaru Ta HEOMiKH NAJIMBHOI Iapy BUCOKOKOHIIEHTPOBAHMIA IIEPEKHUC BOJHIO
- CIIUPT

HoBi KOMITIOHEHTH NaIKBa I YKpalHi — IepeKUC BOAHIO, METaH, alieTaM, 030H,
JiTi#i B amiaky

KommonenTr nanusa asuryHiB PH [{uxkmon-4M. [TpuurHyu iX BHKOPHCTAHHS

Cnoco0u miABHILECHHS XapaKTepHUCTHK KOMIIOHEHTIB [IaJIMBa

Jo6GaBKy 10 KOMIIOHEHTIB ITAJIMBA — III0 3HWXKYIOTh TEPTS B TPAKTaX,
eHepreTH4Hi, MipodopHi.

V yoMy mepeBara HiTpaTy aMOHIIO HaJ| IepXJI0paToM aMOHII0

«3enene» MmononanuBo HAN, oco61MBOCTI BUKOPUCTAHHS.

HogiTHi TexHoJIOrIi B aBianii T4 KOCMOHABTHIII

TexHonorii BApOOHUIITBA KOMIIO3UTHHUX MaTepialiB: KOMIIO3UTHI MaTepialH €
BaYKTMBAMHM KOMITOHEHTaMH KOHCTPYKIIi1 JIITAIbHUX amapaTiB; Pi3HI THIIH KOMIIO3UTHHX
MaTepiaiiB, iX BIACTHBOCTI Ta TEXHOJIOTIl BUPOOHUIITBA.

JIBUT'YHH [IjIsi KOCMIYHHX PaKeT-HOCIiB: pi3Hi THIIM ABUTYHIB, iX 0COOIMBOCTI Ta
TEXHOJIOTii BUpPOGHUIITEA; MUTAHHS IOBTOPHOTO BUKOPHCTAHHS PaKeT-HOCIiB Ta
TEXHOJIOT], [0 BAKOPHCTOBYIOTBCS JJIA L(BOTO.

ABToMaTH3allis BUPOOHMIITBA JIITAIBHHUX aapariB: BAKOPHUCTAHHS
pOBOTOTEXHIKY, ABTOMATU30BaHMX CHCTEM KOHTPOJIO SAKOCTi Ta iHIII TEXHOJOTII, 110
I03BOJISIOTH HiIBUIMTH MPOAYKTHBHICTE Ta AKiCTh BAPOOHHIITBA.

Buxopuctanns 3D-ApyKy B BUPOGHHIITBI KOCMi4HHX PaKeT-HOCIIB: TEXHOJIOTI]
3D-IpyKy, AKi 3aCTOCOBYIOTECS Y BUPOGHHIITBI KOMIIOHEHTIB KOCMIYHHX PaKeT-HOCIiB,
IIepeBary Ta HeJJONIKU LIbOI'0 METOAY.

TexHoJ10Tii 3BapIOBaHHS Ta CKIICIOBAaHHA: TEXHOJIOTII 3BapIOBaHHA Ta
CKJICIOBaHHS, Ki BAKOPHCTOBYIOTECSA B BUPOOHHITBI JIITAIBHHX alapaTiB, iX nepeBaru
Ta HeJOJiKH; BUCOKOIIPOAYKTHBHI aBTOMAaTH30BaHI CHCTEMHU 3BAPIOBAHHS

BukoprcTaHHS poGOTOTEXHIKK B BUPOOHHIITBI: po6OTOTeXHiKa B poliecax
BHPOOHHIITBA KOMIIOHEHTIB JIiTAIbHUX aNapaTiBs, B Ipolecax IX CKIafaHHA Ta
BHUIIPOOyBaHb.

VrpapiiHHA SKiCTIO BAPOGHULTEA: METONH Ta ITiIXOMH 10 yNPABIiHHS SKiCTIO
BMPOGHHUIITBA KOMIIOHEHTIB Ta CHCTEM.

BHKOPUCTAHHS JaTUHKIB Ta TEXHONOTIH iHTepHeTy pedell y BUPOGHHLTBI:
BUKOPHCTAHHS JATYMKIB Ta iHTEpHETY pedeil B mponecax BAPOOHALTBA, K



JO3BOJISIOTH ITi{BUIIUTH e()eKTHBHICT Ta TOYHICTh BUPOOHHITBA, 8 TAKOX 3MEHIIUTH
PH3HK IIOMHJIOK Ta BiZIMOB.

BHKOpHCTaHHS 8BTOMATH30BaHUX CHCTEM YIPaBIliHHA BHPOOHULITBOM:
BHKOPHCTAaHHS aBTOMATH30BAaHUX CHCTEM YIIPABIiHHS BUPOOHUIITBOM, Ki JO3BOJISAIOTH
I IBUIIUTH €()EKTUBHICTh Ta TOYHICTH NIpOlieciB BUPOOHHUIITBA, 3a0€3eUYnTH BUCOKY
SKICTh MPOAYKIIi Ta ONITHMAaIbHE BUKOPUCTAHHS PECypCiB.

BHKOpHCTaHHSA pO3yMHHX MaTepialiB: pO3yMHi MaTepiaid B KOMIIOHEHTaX Ta CHCTEMax
KOCMIYHHX pakeT-HOCIiB.

CALS (Continuous Acquisition and Lifecycle Support): Bmposamxenas CALS y
BHPOOHHIITBO Ta eKCIUTyaTallio JIITAIbHAX arapaTiB; aBTOMAaTH30BaHa CHCTEMa
00p0oOKH TeXHIYHOI JOKYMEHTALlil; YIIpaBliHHS XXUTTEBUM LIMKJIOM BHPOOIB.

ITopolmkoBa MeTaIyprif: BUKOPUCTAHHS IIOPOIIKOBOI METATYprii y BAPOOHHIITBI
KOCMiYHHX paKeT-HOCIiB; Mpoliec BHPOOHHUIITBA AETaliH 3a JOIIOMOIOO CIELiaIbHUX
IOPOLIKIB, SIKi IiANAIOTHCS CILKaHHIO.

[epMEeTUYHICTh: METOJUKH i TeXHOJIOTi1 A1 3a0e3rnedeH s repMETHYHOCTI;
METOZH KOHTPOITIO TePMETHYHOCT]; TEXHOJIOTI] 3aCTOCYBaHH CIEIiabHUX MaTepiaiB.
Marepiany 3 0COGJIMBAMHE BIACTHBOCTSIMHE: HAaHOMATepialy, pafionpo3opi
MaTepialli, MaTepiaiis 3 mam'aTTio GopMU; METONH IIOBEPXHEBOI 0O6POOKH; TEXHOMOTi1

TepMiuHOi 06pOOKH MaTepiaib.

II KPUTEPII OITHKH BIIIOBIAEM

KoxxHa BifnoBifp Ha MuATaHHsA ouiHOeThes 3a 100 - 6anbHOI0 MKAIO:

60-63 Ganu BHCTABIAECTECA BCTYNHHKY B AacHipaHTypy, SKHH JIeMOHCTpYE
HEIIOBHY Bi/TOBi/b 3 HE3HAYHHMH HETOYHOCTSAMHM Ta NOMHJIKaMH y (HOPMyJIIOBAHHI.
Binmosizme He Mae JIOTiYHOI 3aBEpINEHOCTi, OOpaHO HepaliOHaIBHMH MiIXin 1o
pO3B’A3aHHA 3a4adi, BiACYTHI NPHKIAIH, KOPEKTHO BXHMBaHi TepPMiHH, ale He BCi
IIOHATTS PO3KPHUTO, HABENEHO BCi PO3MIPHOCTI ()i3WYHMX BENMYUH, HE NPHBENCHO
NpaBIWIbHUH y3araabHIOIOYHI BHCHOBOK.

64-74 Gayu BHCTaBISETHECA BCTYIHHUKY B aclipaHTYpy, AKHH JEMOHCTPYE 3HAHHS
B 06MexeHOMY 06Cs3i, He 3HA€ 3HAYHOI YaCTHHH [POTPaMHOTO Marepiaily, OCHOBHHX
IOHSTH 3 aBTOMATH3allil Ta KOMII’IOT€pHO-IHTErPOBAHUX TEXHOJOTiH, JOIyCKAalOTh
icTOTHI IMOMHJIKH 3 BH3HAQUEHHSIM OCHOBHHX IIOHATH 3a Tajy33i0 3HaHb, HE
cnpomom{m?i BHKOHATH i JaTH OLIHKY BIUTUBY T2 HACJiKiB HA BHPOOHHITBI IPH
3aCTOCYBaHHI HOBHX METO/IiB aBTOMAaTH3allil.

75-81 Gai BCTYIIHHK 3HA€ (Bl,uTBopIoe) HaBYAIBHUHE MaTepiai, HAaBOTUTH JesKi
OCHOBHI BU3HAUYEHHS Ta MOHATTS, TX 3MiCT T2 MOXe JaTH iM NOSCHEHHs, aje He BMi€
CaMOCTIHHO aHaJI13yBaTH, y3araibHIOBaTH, pobut BUCHOBKA. Y BiImOBiNi MOXKe
OyTH nopyIueHa ITOCITiIOBHICT BHKJIAJCHHS HABYAJIHLHOIO MaTepialy, MaroTh MicIle
oxpeMi rpy6i moMuinxu y GpopMyIOBaHHi TEOPETATHAX IOJIOXKEH.

82-89 Ganu BCTYIIHHK NPaBIIIBHO T2 JIOTIYHO BiITBOPIOE HABYAIBHHK MaTepla;rI,
3Ha€ OCHOBHI Ta JIOIIOMI}KH]. BH3HA4YCHHA Ta IIOHATTA, ix 3MICT, MOXXE OaTHu M



MOSICHEHHS, MOK€ BCTaHOBIIOBAaTH HaliCyTTeBili 3B’A3KM MK SBHINAMH, ¢daxTamu.
Moske caMOCTIlHO aHaJli3yBaTH, y3araJibHIOBaTH, POOHTH BUCHOBKH. BMi€ HaBOXUTH
OKpeMi BIacHi NPHKIaAM HA MATBEPIKCHHS BUKIANCHHX [yMOK. Binmosigp
BUKOHAHA Y JIOTIYHO MOoGyAOBaHa, IPOTE MAIOTh MiCIe IIOMHIKH Y (hopMyJIIOBaHHI
OKPEMHX ITOJIOXKEHbD.

90-100 GaxiB BCTYIMHMK BOJOJI€ MMMOOKMMU 3HAHHIMH, BMi€ y3araJbHIOBATH i
CHCTEMATH3yBaTH iH(OpMALli0, BUKOPHCTOBYE 3aralbHOBIIOMI /I0Ka3su y BIACHIHA
apryMenTamii. Bmie HaBoguTH OKpeMi BIacHi NPUKIAAM Ha MiATBEPIKCHHA
BUKIAJeHUX OyMoK. CYTTEBHMM MOMEHTOM BiJIIOBifli BCTYIHHKAa IOBHUHEH OyTH
3B’A30K Teopil 3 MpPaKTUKOK, BMIHHA 3aCTOCOBYBAaTH TEOPETHYHi 3HAHHS IPH
PO3B’s3aHHI IPAKTHYHUX 3aBJIaHb.

IIpy ocraroyHiii OLIHI[ pe3ynbTaTiB BHUKOHAHHS 3aBJAaHHA BPaXOBYETHCA
3aTHICTH (haxiBLA:

- 33CTOCYBATH IPABIIIA, 3aKOHH, METOMH, IPUHIUITA KOMII’ FOTePHO-iHTErPOBaHMX
TEXHOJIOTiH Y KOHKPETHHX CHTYallisIX;

- amanmisyBaTH 1 ouiHioBaTH (axth, HOAii y ramysi aBTomarmsauii Ta
npunafo0yyBaHHs,

- BUKJIAQJATH MaTrepiald JIOTiYHO, MOCIiJOBHO 3 JEMOHCTpAIli€I0 CBiTOTIALY Ta
MMCIICHHS 38 OCBiTHBOIO IIPOTPaMOI0 aBTOMATH3allisi Ta KOMII IOTepHO-iHTerpOBaHi
TEXHOJIOTi1.

I1Ixana BiANOBiAHOCTI OIliHIOBAHHS:

O1iHKa 32 HalliOHAJIBHOIO IIKAJIO0 Cywma GatiB
BigMiHHO 90-100
Hobpe 82-89
75-81
3a0BUILHO 64-74
60-63




III PEKOMEHIOBAHA JIITEPATYPA

CucTeMHe NPOEKTyBaHHS PAKeTHO-KOCMITHOT TeXHiKH
1. ITpoekTyBaHHs Ta KOHCTPYKIis pakeT-HOCiiB: [liApyYHHK U1 BUIIMX
HapuaspHUX 3aknanis / Ilig pexm. C.M. KomroxoBa. — JIHinmponeTpoBchK: Buu-Bo

JHY, 2007.

2. Illesuos B.IO. IpoexryBanHs KocMidHKX anaparis. Korcnext nexuii, JTHY,

222,91 ¢

3. Illesoe = B.JO. HapuansHo-meromumunmii  mocibHuk.  «IIpoexTyBaHHs
TPaHCIIOPTHO-KOCMiUHUX crucTeM», JIHY, 2022. 53 c.

4, IlleeuoB B.JO. HaBuaneHo-Meromuunuii  mociOHuK. «KOHCTpyrOBaHHA
TpaHCIOPTHO-KOCMivHMX cucTeM», JTHY, 2022. 78 c.

5. Jluaauk A.K. KoHCTpyupoBaHHE KOPIIyCOB MHMIKOCTHBIX OajTHCTHYECKHX
paker. — Jluenponetposck.: M3n-so 'Y, 1994. — 220c.

Texnoorii BAPOGHUITBA PaKeT-HOCIIB KOCMIYHHX anapaTis

OcHoBHa:

1. ixyp €.A., Bnosun C.H., Kyuma JIJI., Haiizenos B.A., HuxoneHko c.10,,
Vxor EJ. TexHonorus mpou3BOACTBAa KOCMHYECKHX pakeT. JlHenpomeTposck. H3a-Bo
ary, 1992.- 182c.

2. TexHONOris BHPOOHHMITBA PAKETHO-KOCMIUHMX JiTansHuX amapartis: [Texer]:
migpyd. JUis CTy[. BHIL. HABY. saxi./ JO.C. Anekcees, O.€. JIxyp, O.B. Kynuk Ta iH. ;
3a pex. €.0.[bxypa. — JI.: Apr-IIpec, 2007. — 480 c. (3 rpudpom MOH Yxpainu. JIuct Ne
1.4.18-I'-1334 Bix 05.12.2006 p.).

3. Ixyp €.0. INoniMepHi Ta KOMIO3HUILiFHI Marepiaid B paKeTHO-KOCMiuHiH
rexmini: Iigpyusuk / €.0. Ixyp, JLJ. Kyuma, T.A. Mansko, B.I'. Curaio,
®.I1. Canin, A.®. Cauin. -K.: Buma ocsita, 2003. - 399 c.

Jonarkosa:

1. Canin @©.JI. TBepmonanueHi pakeTHi ABMryHH: Matepianu i TexHONOrii /
®I1. Canin, JI.II. Kyuma, €.0. Ixyp, A.®. Canin.-J1.: JIIY, 1999. -318 c.

2. Canin ®.JI Tepmerwunicts y paxerHo-kocMiumilt texmimi / @I Camin,
JLI. Kyama, €.0. Ixyp, B.A. Haiinenos. - [I.: LY, 1995. - 168 c.

3. TexHoJIOTHUECKHE MPOLECCHl MCIBITAHWA HA MPOYHOCTH H I€PMETHYHOCTH B
POM3BOJICTBE paKeTHO-KocMmdeckolt TexHuku: [Texcr]: y4eOH. A CTy[. BBICIL
yuebn. 3aegen./ B.I1. Bonkos, A.B. Ky, A.®@. Canun, B.B. XyTtopHsIi [H ap.]; pea.
JLI. Kyuma. — JI.: Apr-TIpece, 2014. — 264 c. (C rpudom MOH Yxpaunsl. I'pud Ne
1/11-3985 or 21.03.2014 r.).

4. BunpoGyBaHHs Ha TepMETHYHICTD y BUPOGHHIITBI PaKEeTHO-KOCMI9HOI TEXHIKH
[Texcr]: napu. moci6. / B.IL. Bonkos, O.B. Kynuk, B.B. Xytopuuii, M.M. YOu3bKui,
C.B. Mamxeniiscskuii, A.I. ®ecenxo. — [I.: PBB IHY, 2015 - 112 c.

5. Xonomue nucroBe mTammmysads [Tekcr]: HaBd. moci6. / M.M. YOu3pKkuid,
O.B. Kymux, A.T'. ®ecerxo, JI.I. IlleBuyxk. — J.: PBB IHY, 2008.— 52 c.

6. TexHoJoris Ta OpraHizalis BAPOOHMNITBA KIIETIAHHX EJIEMEHTIB KOHCTPYKIIiH



Bupob6i [Tekcr]: mapy. moci6. / O.B. Kymuk, M.M. V6uspkuii, O.€. xyp, L
Ilepuyk, C.B. Mamxeniiscekuii, A.I'. ®ecenxo. — J.: PBB JIHY, 2011.—- 88 c.

7. Bemsaxos WU.T., Bopucos 10./1. Texnonoruueckue mpodiieMbl IPOSKTHPOBAHHS
JNeTaTeNbHBIX anmaparoB. —M.: MammHocTpoenne, 1978r. —240c.

8. buukos C.A., I'aiimauyx O.O., I'afinauyx B.€., I'peuxa B./I., Kobpiz B.M.
TexHoioris BUpOOHHITBA JITAIBHAX alapatiB i3 KOMIIO3UTHHX Marepianis. Ilig. pen.
B.€. Iatinauyxka. -Xapkis: ICJIO.- 1995. —376c.

9. I'abpunens B.O., I'opbenko I'.A., I'ymuaunpkuii B.I1., xyp €.0., Kyuma JLI.,
ITpons JI.B. OcroBu Teopii Ta mpoektyBanns PJITII: ITigpyunuk. — H.: APT-ITPEC,
2005. — 200 c.

IlepcnekTHBHE paKeTHE MAJHBO

1.Clark, John D. Ignition! An Informal History of Liquid Rocket Propellants. —
Rutgers University Press Classics Imprint, 2018. — P. 302. — ISBN 978-0-8135-9918-

2.Mirtikos }0.0., Byuapcekuii B.JI. OcHOBHI IpUHIMIM NPOEKTYBaHHSA CUCTEM
KepYyI4oro THCKY (IBOMa MOBaMH - YKp., aHri.): Hagu. noci6. — JI.:/IHY, TOB
«Axknenrt ITII». —2017.— 181c.

3.Mirtikos }0.0., Byuapcekuii B.JI., ITonomapsoB O.M. TermnooOMiHHUKH
PaKeTHUX JABUTYHIB i eHepreTHYHMX yCTaHOBOK Ha Bi/JHOBIIOBAHMX JDKEPENax €Heprii.
KoHCT-pyKii Ta METOM pO3paxyHKy (BoMa MOBaMH - YKp., aHri.): Hasu. noci6. — J1.:
TOB Coga. — 2023. — 279c.

4.I'a6punens B.O. OcHoBu Teopii Ta npoektyBanHs PJITTI/ B.O.I'abpurens,
I'.A.T'op6enko, B.IL ymuuupkuii, €.0.Ixyp, JI.1.Kyuma, JL.B.IIpous. — JI.: APT-
ITPEC, 2005. — 200 c.

5. Top6enko I'.A. Po3paxyHOK OXOJNO/DKEHH: KaMepH TeIuiosoro asuryHa: Hasu.
nocio.— 1.: PBB, Y, 2000.— 56c.

6. opbenxo I'.A., [Tononsuax C.M. ITanua i po©odi Tifla pakeTHUX JBUTYHIB:
Hagu. noci6. — 1.: PBB JIHV, 2013. — 159c.

7 Konox B.I. Arperati aBTOMATHKM PiIMHHEX paKkeTHHX ABUIyHiB: Hapu. moci6.
—1.: PBB IHY, 2011. - 116c¢.

8.Kravchenko I., Mitikov Yu., Torba Yu., Zhyrkov O. Use of the Low-Potential
Heat for Heating Helium in Rocket-Carrier Tank Pressurisa-tion Systems/ Hay4rbie
ropu-30HTH", Tom 24, Ne7, 2021 1., C. 9-19 https://10.48077/scihor.24(7).2021.9-19.

9.Mitikov Yu., Shynkarenko O. Reduction of the Pressurization System Final
Mass for a Modern Rocket Launcher/ Journal of the Brazilian Society of Me-chanical
Sciences and Engineering - 2021, v4, p.1-18 DOI:10.1007/s12567-021-00407-y

10.Andriievskyi M. V., Mitikov Yu.O. Influence of propellant leakage from
pump area into turbine area on turbo-pump operation stability/ Kocmi4una Hayka i
texnouoris - T. 27. Nel. 2021. — C. 97 — 102 https://doi.org/10.15407/knit2021.01.097



11.Hazapenxo I'. B., ®@mmunenxko 1. I1., [lemesnx C.A., Mirtikos }0.0.
CyuacHuii CTaH Ta NEPCIIEKTHBY PO3BUTKY SHEPIeTHIHOL JIOCKOHAJIOCTI JIONATEBHUX
nacocis /Bicamk JIHY im. O. Toruapa. Cepisi: Pakerso-kocMiuna TexHika. —2021. —
No27. — C.50 — 56 (haxose Bunanns, B) DOI: 10.15421/452106

12.Mirikos 10.0., Binorypos C.O. HaykoBo-TeXHi4Hi aClIeKTH CTBOPCHH
nepuoro y cBiti YKpaiHCEKOT0 KOCMIIHOTO KOMIIEKCY «Becenxa»/ Hay4.-ip.x.
KocMmiuna Hayka i Texsosoris. —T.27 Nel (132). —2023. ¢.74-86
https://doi.org/10.15407/knit2023.01.074

HogiTHi TexHoJIorii B aBianii T2 KOCMOHABTHII

Tkauos FO. B. TexHoorivHi pilleHHs B OpraHisallii IpoLeCiB XUTTEBOTO KLY
BupoGiB : HaB4. mocib. / 0. B. Tkauos. — /L. : [6. B.], 2023. — 52 c. — Pexum
mocrymy: https:/doi.org/10.13140/RG.2.2.17146.57285.

Buukos C.A., Taiimaayx 0.0., Tafimauyk B.€., I'peuxa B.Jl., KoGpirx B.M.
TexHouOris BUPOGHMIITBA JITANGHAX alapariB i3 KOMIIO3UTHHX Marepianis. ITin. pen.
B.€. lafinauyka. -Xapkis: ICJIO.- 1995. —376c.



