3ATBEP/IKYIO

IIpopekTop 3 HAYKOBOI po6OTH

JIHIIIPOBCHKOTO HAIIOHAILHOTO YHIBEp-

curery iMeH1 Ouecst I'onuapa

Oner MAPEHKOB

«Zo» 03 = » 2025 p.

BUCHOBOK
1Ip0 HAYKOBY HOBH3HY, TEOPETHYHE Ta IPAKTHYHE 3HAUECHHS Pe3yIbTaTiB AUCePTALi]
IIpopoku Bnamucnasa ApkajiiioBrnda «Po3poOIeHHs METOIMIHHX MIJXOAIB 1O MPOEK-
TyBaHHS CyOOpOiTAILHUX pakeT-HOCIIBY, IPEICTaBIEHO] Ha 3100yTTA CTYICHA NOKTOPa
dinocodii 3a cneniampHicTio 134 - «ABianiiiHa Ta paKeTHO-KOCMi4Ha TEXHIKAY.

Bursar
3 ipotokoiy Ne 4 Bix 26 mrororo 2025 poky MikkadeaparbHOTo ceMiHapy
(i3HKO-TeXHITHOTO (paKynsTeTy JIHIIPOBCHKOr0 HAIlIOHAIBHOIO YHIBEPCHTETY
imeni Onecsa 'ongapa

TosoBa MixkkadeapansHOro ceMiHapy (i3MKO-TEXHIYHOTO (haKysibTeTy A-p TeX.
Hayk, po¢., Canig A. O.

Cekperap MikkadeIpatbHOro ceMminapy (i3mko-TexHIYHOro (QaxyiabTeTy KaHI.
TexX. HaykK, JIaOyTkina T.B.

IPUCYTHI: 21 3 25 wieniB MikkaheIpantsHOro ceMiHapy: A-p. TeX. Hayk, Ipod.
A. ®. Canin (05.02.01 — MaTepiano3HaBcTBO), I-p. TeX. HayK, mpod. M. M. [lpons (05.13.03
— CHCTEMH i IIpoIiecH yIpaBIiHHs); 1-p. Tex. Hayk, mpod. C. O. Hasunos (05.07.02 — npoe-
KTyBaHHs, BAPOOHUIITBO Ta BUIPOOYBaHHs JIiTANbHMX Allaparis; J-p. TEX. HayK, npod. I I.
Coxon (05.11.06 — akycTyusi mpumany i cucremn); A-p. TeX. Hayk, npod. Maxsko T. A.
(05.07.02 — IpOEKTyBaHHs, BAPOGHULITBO Ta BUIPOOYBAHHS JITA/HIX allapaTiB); KAHJI. TEX.
Hayk, fom. A. B. Jlapunosa (05.07.02 — npoeKTyBaHHs, BAPOOHHULITBO Ta BUNPOOYBaHHS JIi-
TAJIGHHX arlapaTiB); KaH. Tex. Hayk, o, T. B. JIaGyrkina (05.13.03 — cucremu Ta mponecu
KepyBaHHA); KaHj. TeX. Hayk, Jom. FO. B. Tkagos (05.07.02 — mpoexTyBaHH, BUPOOHULITBO
Ta BHIPOGYBAHHA JITANBHMX allapatiB); Kag. TeX. Hayk, ol B. 1O. Illepros (05.07.02 -



NPOEKTYBaHH:, BUPOOHMIITBO Ta BUIIPOOyBaHHS JTiTAJIbHUX arapariB); KaH/. TeX. HayK, JIOIL.
B. JI. Byuapceknii (05.05.03 — aBuryHu Ta eHepreTH4HI yCTAHOBKH); KaH/[. T€X. HAyK, JOII.
O. €. 3onoreko (05.05.03 — gBUrYHH Ta eHEpreTUYHi YCTAHOBKH); A-p. TeX. HayK, mpod. T.
M. Kagnmsrukosa (05.02.02 — MammHO3HABCTBO); KaHJI. TeX. Hayk, gou. C. B. KiuMenko
(05.13.06 — indopmaniiiHi TexHomOrI1); A-p. TeX. Hayk, nmpod. T. I. Pycakosa (05.26.01 —
OXOpOHa IIpalli); Kanji. TeX. Hayk, Joi. A. M. KynaGyxos (05.07.02 — npoeKTyBaHHs, BHPO-
OHMLTBO Ta BUIPOOYBAaHHS JITANBHUX alaparis); A-p. Tex. Hayk, mpod. B. B. Apxees
(05.13.03 — cucremu i mpouecu ympasmiHHA); A-p. TeX. Hayk, mpod. B. O. I'abpixens
(05.05.03 — nBUrYHH Ta €HEpPreTHYHi YCTaHOBKH); A-p. TeX. Hayk, mpod. O. B. Tomybek
(05.13.03 — cucremu i IporecH ympaemiHHsA); Kaua. TeX. Hayk, mom. H. C. AmenxoBa
(05.13.03 — cucremu i mporecH yIpasiiHHs); KaHi. Tex. Hayk, goi. C. O. ITomimxo (05.02.01
— MaTepiano3HaBCTBO); KaH/. TeX. Hayk, Aol O. B. Boumapenko (05.02.08 — TexHonoris ma-
IKHOOYXyBaHHs) Ta iHIIi,

ITopsimok AeHHUIi: po3rysy i 0OroBopeHHs AucepTaliinoi podotu IIpopoku Bia-
JauciaBa ApkagiiioBuda «Po3po0iieHHS METOAUYHUX MiAXOIB A0 MPOEKTYBaHHs cyGop-
OlTanbHUX pakeT-HOCIIB», IPeICTaBICHOI Ha 3X00YTTs CTyIeHs AoKTOpa ¢imocodii 3a
cnenianbHicTIO 134 - «ABiartiiiHa Ta pakeTHO-KOCMiYHA TEXHIKa.

Juceprailito BUKOHaHO Ha Kadenpi pakeTHO-KOCMIYHHX Ta iHHOBAI[IHUX TEXHO-
norifi (Pi3UKO-TeXHIYHOrO (GaKynbTeTy JIHIIPOBCHKOrO HAIIOHAIBLHOTO YHIBEPCHTETY
imeni Oueca I'oHvapa. Tema gucepranii 3aTBepIkeHa BUEHOK panor JHIIPOBCHKOTO
HalllOHAJIBHOTO YHiBepcuTeTy iMeHi Oecs ['oH4apa, HayKOBUM KEPiBHUKOM ITPU3HAYEHO
JOKTOpa TeXHIYHUX HayK, mpod. M.M. Ipons (mpotokos Ne 3 Bix 19.10.2021 p) [Tigro-
TOBKa 37100yBaya TPEThOTO PiBHA BUILO] OCBITH 37ifiCHIOBaIacs 3a aKpEAUTOBAHOIO OCBI-
THBO-HAyKOBOIO ITPOTPaMoIo «ABialliiiHa Ta pakeTHO-KOCMIYHa TEXHIKa» 3i CITCLiaIbHO-
cti 134 ABiauiiiHa Ta pakeTHO-KocMiuHa TexHika (CepTudikaT npo akpeauTarito 0cBiT-
Hbo1 nporpamu Ne 9835, mivicamii mo 01.07.2030).

CIOAYXAJIA:

O6roeopennsa auceptanii [Ipopoku BragucnaBa ApkanilioBuua «Po3poOrieHHs
METOIMYHUX IMIIXOMIB 10 MPOEKTYBAHHS CyOOpOITAIBHIX paKeT-HOCIIBY, IIPEACTABICHOT
Ha 3100yTTs cTymneHs gokTopa ¢inocodii 3a crnenianpHicTIoO 134 - «ABiamiiina Ta pake-
THO-KOCMIYHA TEXHIKa.

3a pesysbpTaTamu nepeBipku aucepraiiiaoi pobotu [Ipopoxu Bnaguciaasa Apka-
nifioBuda «Po3poOaeHHs METOAUYHHX ITiIXOIB 10 POEKTYBAHHs CyOOpOiTaIbHUX pa-
KET-HOCIB» Ha IutariaT mporpamoro «StrikePlagiarism» BHSBJIEHO YHIKaJIBHICTh TEKCTY,
sika ckianae 89,69%. Takum yMHOM, Ha MiJICTaBi MepeBipkH 3p00JIEHO BUCHOBOK: PO-
6ota [Ipopoku B. A. Mae BUCOKHIT piBEHb OPUTIHATBHOCTI 1 MOXE OYyTH JOIMYyIICHA JI0
3aXUCTY.

[TepeBipky Ha miariat 34ilicHIOBaIa KOMICis y CKIafi: A-p. TEX. HAYK, Ipod. kade-
JIPU PAKeTHO-KOCMIYHHX Ta iHHOBauidHUX TexHosorit A. @. CaHiH; KaHA. TeX. HAYK,
Jon,. kadeapu pakeTHO-KOCMIYHHX Ta iHHOBauifHuX TexHonorii C. O. INomimko; kaHz,.



TEX. HayK, J0Il. Kadeapn pakeTHO-KOCMIUHMX Ta iHHOBaIiiuux texHonorii O. B. bor-
JIApEHKO.

Po6ora BukoHaHa Ha 8,04 aBTOpCHKIX apKymax. PoGoTa CTpyKTypoBaHa, € aHOTa-
1151, 3MICT, BCTYII, OCHOBHA YaCTHHA, BUCHOBKH, IIEPEIIK JUKEPEN i JOJATKH.

Honoginn B.A. IIpopoxu:

Ho6poro nH:, 103BOIBTE MPEACTABUTH JUCEPTALiMHY POOOTY 32 BKA3aHOIO TEMOIO.

Mema pobomu — po3pobiaeHH CYKyIHOCTI METOJUYHUX IIIXOMIB 1 MPAKTUUHUX
peKoMeHaLii 10 IPOEKTYBAaHHS CyOOpOITAIPHUX paKeT-HOCITB MUl MiABHUIIEHHS edek-
THUBHOCTI iX 3aCTOCYBaHHS.

Jl1s NOCATHEHHS METH pOOOTH BUPINIYIOTHCS HACTYITHI 3aAa4i 0 C/iIKeHHS:

* cdopMyBaTH OCHOBHI O3HaKU IPUHAJICKHOCTI JITAIBFHUX arapartiB J0 KiIacy
Cy0OpOITaIbHUX PaKeT-HOCIIB, 3MIHCHUTH YTOYHEHHS TEPMIHOJIOTII, 10 3aCTOCOBYETHLCS
npu posrini rematuky CPH Ta BBecT B HaykoBHit 06ir kiracudikairo JiTalbHIX amna-
parTiB JaHOTO THITY;

® BHU3HAYUTH OCHOBHI 3aBJaHH4, 0 BupimyoTsess CPH Ha TenepimapoMy erarri
Ta O0IPYHTYBAaTH MOXKJIMBICTh PO3MIKPEHHS cep IX 3aCTOCYBaHHS IS BUPIIICHHS HOBHX
aKTyalbHUX 33Ja4, y TOMY YUCII B IHTEpecax 34iiCHEHHS OlIbII €)EKTUBHOTO TOCIOAa-
PIOBaHHS Ta IiABUIICHHS 000pOHO3IaTHOCTI,

® CHHTE3yBaTH 3arajbHuil anroput™ npoekrysanns CPH 3 cykymHocTi 3amporno-
HOBAaHUX METOAWYHMX ITiIXO1B 3 METOIO CTBOPEHHS MaTeMaTu4yHoi Moaemi CPH, o go-
3BOJISIE 3MIHCHUTH NOJAIBIINN MOIIYK €(EeKTUBHUX 3 TOYKU 30py MakCHMIi3alii HiTbOBO1
(yHKILII pilleHb Ha MOYaTKOBUX cTafisx po3poOku CPH;

® DPO3pOoOUTH METOANKY BU3HAYEHHs OCHOBHUX aCpOJANHAMIYHMX XapaKTEPUCTUK
CPH 3 BHKOpPHCTaHHSIM METOJIB OOUHCIIIOBAIBLHOI TiIpOra3oAuHaMiKy, IO JO3BOJIUTH
OLIIHUTH e(DEKTUBHICTE 3aCTOCYBaHHS 00paHUX aepOANHAMIYHUX CXEM Ta yJOCKOHAIUTH
reOMETpUYHY (OpMY AAaHUX JIITAIBPHUX aIlapaTiB 3 METOKO ITiIBUIICHHS [IapaMETpiB BH-
COTHOCTI Ta/a00 301IbIICHHS MacH KOPUCHOTO BaHTAXKY;

® 3anpONOHYBAaTH METOJIUKY JUII TEOPETUYHOI OLIHKH IIapaMeTpiB TBEPAUX CY-
MIIIEBUX PaKETHUX MAIHB Ta IMPOBECTH 11 BepHuikaliio NUIAXOM MOPiBHAHHSA 3 PE3yJIb-
TaTaMH CTCHOBUX BOTHEBHX BHIIPOOYBaHbL PEAIbHUX PAaKETHHUX ABUTYHIB TBEPAOIO CY-
MIIIIEBOTO MAJIHBA;

® BCTAaHOBHTH CTYIiHb BIUIMBY Ha BHUCOTY amorero, mo pociaraerbess CPH Taxnx
(axropis sK:

— BCIIMYHMHA TUCKY BecepeauHi kamepu sropanss PIITIT CPH;

— (opma Ta moAOBKEHHA HOCOBOI YaCTHUHHU;

— HasSBHICTh a€POJAMHAMIYHOI I'OJIKH.

3HaliTH ONITUMAJIBHI 3HAYEHHS IIUX IapaMeTPiB I KOKHOTO 13 3alIpOIIOHOBAHUX
xnacie CPH 11 BU3HAYEHOT0O BapiaHTy KOHCTPYKTHBHO-KOMIIOHYBaJILHOI CXEMH Ta 00-
paHHX MaTepialiB KOHCTPYKIIi.

06'exm docnioxcen s — IPOIECH 1 METOIM IPOEKTYBAaHHS CyOOpOITalbHUX PAKeT-
HOCIIB, IIOIIYK IIIAXIB MJBUINEHHS X MOXKJIMBOCTEH Ta po3mupeHHs cdep ix 3acTocy-
BaHHS.



IIpeomem docniodicenHs — CyKyTIHICT TEOPETHUHUX,, HAYKOBO-METOJMYHUX I10JI0-
XK€Hb, IIPAKTUYHUX PEKOMEHAIN Ta eKCIIEPUMEHTAIBHUX JOCIIIKEHD 100 PO3POOKU
METOAMYHUX MIIXOMAIB J0 IPOEKTYBaHHS CyOOpOITANBHUX pPaKET-HOCIIB SK OKpEMOro
KJIacy JITaIbHUX arapaTiB.

HayxoBa HoBM3HA pOOOTH [OJIATAE B HACTYITHOMY:

1) sanponionoBaHo i 0GTPYHTOBAHO PO3BUTOK HANPAMY CYOOpOiTAEHUX paKET-HO-
CiiB K YACTHHH BiTYM3HSHOI PaKETHO-KOCMIUHOI IiAIBHOCTI, 10 B IEPCIEKTHBI J03BO-
JIUTH BUPIIIMTH MIUPOKE KOJIO 331a4 B iHTepecaX HayKH, FOCIOAApCTBA Ta PO3POOKH JIi-
TaJIBHUX aapaTiB IHIIUX TUIIIB,

2) 3aCTOCOBAHO CUCTEMHHI HiIXiJ O MPOLECIB MPOEKTYBaHHS CyOOpGiTaAIBHHX
PaKeT-HOCIiB K OKPEMOro KJIacy JIiTalbHHUX araparis;

3) po3pobneno kiacudikaTop cy6opOiTAIbHUX paKeT-HOCIIB, 110 MPEACTABIISAE CO-
0010 IX ITOJLT HAa 5 OCHOBHMX KJIACiB Y BiITOBIIHOCTI O MacH KOPUCHOTO BaHTaXYy, BU-
COTH aIloTer0 Ta IPU3HAYEHH, 10 J03BOJIAE U1 KOJKHOTO 3 HUX BCTAHOBUTH ONTHMAJIbHI
3HAYEHHS [IPOEKTHHUX IapaMETPiB Ta MPOBOJUTH aHAI3 MPUMHATHX pilleHb Oe3nocepe-
JIHBO Y TpoIIeci MPOSKTYBaHHS,

4) BCTaHOBJICHO CTYIIHb BIUIUBY (YOPMH Ta MO IOBXKEHHS HOCOBOI YaCTHHU cybop-
OiTanbHUX PaKET-HOCIIB T4 BCTAHOBJICHHS aepOJMHAMIYHOI T'OJIKM Ha [apaMeTp BHCOTH
arorero 3a CTAJIOr0 3HAUSHHS MacH KOPUCHOTO BaHTAXY, 110 J1a€ 3MOTY ITiIBUIIUTH ede-
KTUBHICTH 3aCTOCYBaHHS JIiTAJTBHUX arapariB [[bOTO THITY;

5) HaOyNu MOAABIIOrO PO3BUTKY PO3pOOKH IIOA0 3aCTOCYBaHHS CyO00opOiTanbHUX
PaKeT-HOCIiB /I BUBCACHHS 3ac00iB IIEPEXOIUICHHA HeOaxXaHUX KOCMIYHUX 00’ €KTIB Ha
HU3BKUX HABKOJIO3EMHUX 0pOiTax. 3mificHeHO MOPiBHAHHS CIIOCO0iB BUBEIECHHS CHCTEM
yBOy KOCMIYHHX 00’ €KTIB 3a JOIIOMOTr0r0 Cy0opOiTanbHOI pakeTH-HOCA Ta TpaauIliiiHOT
PaKeTU-HOCIS 3 TOYKH 30Py OTPUMAHHS BUTPAILY Y ITapaMeTpi CTApTOBOI MacH.

IIpakTHYHe 3HAYEHHA POOOTH IIOJIATAE Y:

1. 3acToCcyBaHHS 3aIPOIIOHOBAHUX METOAUYHUX IiIXOMIB JO3BOJIIE 3MIHCHIOBATH
IOLIYK ONITUMAJIBHIX BapiaHTiB CyOOpOiTaIbHUX paKeT-HOCIIB 3 TOUKH 30pY JOCATHEHHS
MaKCHMaJbHOTO 3HaYSHHS BUCOTH aIlorelo.

2. Po3po06ireHO METOUKY OLIIHKH aepOAMHAMIYHUX XapaKTEpUCTHK CyOopbiTan-
HUX PAaKeT-HOCIIB 3 BUKOPHUCTAHHSIM METO/IB 00UHCITIOBAIBLHOI I IpOTra30 JMHAMIKH, IO €
YHIBEPCAILHOIO 1 MOYKe OYTH 3aCTOCOBAHA IPH IPOEKTYBAHHI PaKeT 1HIIUX THUIIIB.

3. CucreMaTu3allis iCHyI0OYHX METOIUK OLIHIOBAHHs IapaMeTpiB TBEPAUX PAKET-
HUX CyMIIIIEBUX ITaJUB Ta iX BepH(iKallisi NIIXOM NPOBEJECHHS CTEHI0BHX BOTHEBHX BU-
npoOyBaHbk peallbHUX PAKETHUX JBUTYHIB J03BOJISE CTBOPIOBATH BHCOKOEHEPIeTHYHI
TBEp/Ii PAKETHI [IAJIMBA 3 HOBUMH CKJIAJaMy, 10 00YMOBIIIOE MiBHIIEHHS €(EKTUBHOCTI
33aCTOCYBAHHS PAKETHUX KOMIUIEKCIB.

4. BuxopHCTaHHS po3p00JIeHOT METOAUKY BU3HAYCHHS ONTUMAIBHUX ApaMeTpiB
reoMeTpii CKpiluIeHnX 3apsIiB TBEPAOTO ManyBa 3 KaHAIOM y (GopMi «3IpKu» N03BOIISLE
CIIpOCTUTH Tporiec nmpoekTyBadHsa PJTII nuraxoM oTprMaHH iX IIapaMCTPUIHAX MOJE-
JIei 3 MOXKIIMBICTIO BapilOBaHHS Pi3HUMH CKJIaJaMH 3aCTOCOBYBAHOIO ITajMBa, HOro Ma-
COI0, FeOMETPUYHUMH Tapamerpamu kopirycy PIITII Ta yMoBaMu BCEpeIUHI KAMEPH 3T0-
paHHs I OTPUMAaHHS 3aIaHHX ITapaMeTpiB poOOTH ABUTYHA.


































































