BIAI'YK
o(QiIIHHOTO OTIOHEHTA
Ha nucepTauito Jlyoposcekoro IBana ImutpoBuda
«Po3pobOka eKOHOMIYHOT METOIMKU MTPOEKTYBAHHS HAI3BYKOBOI YACTUHU KaMepHU
PLAMHHOTO PAKETHOTO ABUT'YHA METOAAMH OOUUCITIOBATIBHOIO MOJICTIOBAHHS,
MOJIaHy JI0 3aXUCTy Ha 3M00yTTs CTyneHs 1oKTopa ¢igocodii
31 crienianbHOCTI 134 ABiamiifHa Ta pakeTHO-KOCMIUHA TEXHIKA

AKTyaJIbHICTh TEMHU AUCEPTALIl

Y KOHTEKCTI CTPIMKOTO PO3BUTKY a€pOKOCMIYHUX TEXHOJOTIH Ta BHCOKOI
KOHKYPEHIIli cepeli MOCTavyabHUKIB MOCIYyT KOCMIYHUX 3aIlyCKiB JOCIIIKEHHS,
CIIPSIMOBAaHI Ha IMIJIBUIICHHS MPOAYKTUBHOCTI PIAMHHUX PAKETHUX JBUTYHIB,
Ha0yBaIOTh OCOOJIMBOTO 3HAYCHHHI.

KiTt0o4oBUM KOMMOHEHTOM KOHCTPYKIIi pPITUHHOTO PAKETHOTO JBHTYHA €
HOro Ha/I3BYKOBE COILJIO. X04a Cy4yacHi KJIacH4uH1 MPo(1IbOBaH1 COTIIA JOCITIN MEX
onTUMI3allii reoMeTpii KOHTYpYy Ta €(hEeKTUBHOCTI Y CBOEMY 3aCTOCYBaHHI, 4epes
3HAaYHI 3MIHM THCKY HAaBKOJIMIIHHOTO CEpPEAOBHINA Il Yac IMOJBOTY MEPIIOro
CTYIIEHSI PaKeTU-HOCIS TakKl COIUIa 3/e0UIBIIOTO MPALOITh Y HEPO3PAXyYHKOBOMY
pexumi. ToMy OJHUM 13 HUISAXIB MiABUIICHHSA €()EKTUBHOCTI pOOOTH pPaKETHUX
JIBUTYHIB MOJK€ CTAaTH 3aCTOCYBaHHS 0araTOCEKLIMHUX COMEN 13 HEeCTaHAapTHOIO
¢opmoro. HeoOXxigHO BiA3HAUMTH, IO YCHIIIHA peami3amis i€l KOHIEeNil
BUMaraTUMe TIPOBEJCHHS BEIMKOI KIJBKOCTI YHCENIBHUX JOCIHiKeHb, Ta,
BIJIMIOBITHO, pO3pOOKHU €(hEeKTUBHOT METOOJIOT1T MPOEKTYBAHHS.

HNucepramiitna po6ota JlyopoBchkoro IBana JImMutpoBuua «Po3poOka
eKOHOMIYHOI METOJUKU TPOEKTYBaHHS HAJ3BYKOBOI YaCTHHH KaMepH PiAMHHOTO
pPaKeTHOro ABUTYHAa METOJaMU OOYMCIIOBAJIBLHOTO MOJETIOBAHHS» IMPHUCBSIYCHA
pO3po0Ii METOOUKM MPOEKTYBAaHHS 0araTOCEKI[iHHUX COMeN, sKa JJTO03BOJHUTH
OTpUMaTH KOHYp HAJ3BYKOBOTO COILIA, 110 3a0e3meuyBaTUME MaKCUMAaJbHY TATY
pH 33JaHUX KOHCTPYKTUBHHX OOMEKEHHSIX Ta BHKOPHCTOBYBaTHME €(PEKTHBHI
YUCEeIbHI METOIM JIJIsl MOJICJIFOBAHHSI Te€Uli POIYKTIB 3rOpSIHHS Y KaMepi PIAMHHOTO

PAaKCTHOI'O ABUT'YHA.



Juceprartiiina poOoTa MoB’si3aHa 3 BUKOHAHHIM JIEP>KOIOIKETHOT HAYKOBO-
JTOCHIAHOT po0oTH «JlOCHiKEHHS TMPOIECIB y JABUTYHHUX Ta CEHEPreTHYHHUX
YCTAaHOBKAaX KOCMIYHOI TEXHIKM Ta EHEPreTUYHHX CHUCTEMaxX TOCIOoAapyoro
Npu3Ha4YeHHs1 Ha 0a3l HeTpaauuiiHuX jpxepen enepriin, 2019-2021 poku (Homep
nepskaBHoi peectparii 0119U101165).

HaykoBa HOBH3HA OTPMMAaHUX pPe3yJIbTATIB

VY nucepTanifHOMY JOCHIIKEHH1 37100yBauyeM OTPUMAHO HU3KY BaKJIMBHUX
HAYKOBHX PE3yJIbTaTIB, a caMe:

- BIEpIIe, 3 YypaxyBaHHSM KOHCTPYKTUBHUX OOMEXKEHb, CIIPOEKTOBAHO
OaraTocekIliifHe onTUMajabHEe HAA3BYKOBE COIUIO JJIsl JBUTYHA MEPIIOrO CTYIEHS
paKeTH-HOCIS 13 3aCTOCYBAHHAM PO3POOJIEHOT METOIUKH;

- po3po0JeHO HOBHI METOJI PO3IMIUPEHUX 00’ €MIB ISl TOCTAHOBKH IPAaHUIHHIX
YMOB Ha KPHUBOJIHIWHIA TPaHUIl pPO3paXyHKOBOI 00JIacTi MHpU 3aCTOCYBaHHI
JIEKapTOBUX CITOK;

- BIEpIIE OTPUMAHO Yy3arajdbHeHy ¢GOopMyly Il PO3PaxXyHKY OCHOBOI
CKJIQZIOBOI TITM 0araToCEKIIIMHOTO COIUIA B 3AJIEKHOCTI Bl KUUIBKOCTI HOTO CEKIA.

IIpakTuyHe 3HAYEHHSI OTPUMAHMX pe3yJIbTATIB

OTtpumane mporpaMHe 3a0e3neueHHs, siIKe pealizye po3poOeHy METOIUKY,
JI03BOJIsSIE aBTOMATU3yBAaTH MPOEKTYBaHHS 0araTOCEKLUIMHUX ONTUMAJIbHUX COTEl, a
3aMmporoHOBaHa MaTeMaTHYHA MOJIENIb MOXKe OyTH BHKOPHCTaHA sl 3A1MCHEHHS
YHCEIbHOTO MOJIETIOBAHHS JIBOBUMIPHUX BHYTPIIIHIX T€Yiil MOTOKY HEB’SI3KOTO
CTHCIIMBOTO a3y MOCTIHHOTO XIMIYHOTO CKJIady.

Ctyninb OOIPYHTOBAHOCTI HAYKOBHMX II0JI0O’K€Hb, BHCHOBKIB Ta iX
AOCTOBIpHiCTH

OOrpyHTOBaHICTh Ta  JOCTOBIPHICTb  pe3yJbTaTIB  JUCEPTALIHOTO
JOCITIJIKEHHST 3a0e3Meuy€eThCsl KOPEKTHICTIO MAaTeMAaTHYHHUX ITOCTAaHOBOK 3ajad,
BUKOPHCTAHHSAM amnpoOOBaHMX 3aKOHIB Ta CIIBBIIHOIIEHb Ta30BOI JUHAMIKU.
OTpuMaHi pe3ylnbTaTH HE CylepedyaTh po3paxyHKaM, 3MIHCHEHUM 3a KIACUYHUMU

METOJIaMH, peaTi30BaHUMH Y KOMEPLIHHUX MPOTPAMHUX MaKeTax.



aKka/ieMi4yHol 100poYeCHOCTi

HuceprariitHa poboTa CKIagaeThCs 3 aHOTAIlli, BCTYITy, YOTHPHOX PO3ILIIB,
BHUCHOBKIB JI0 KOXHOTO PO3JUTy OKpEMO Ta 3arajbHOr0 BHCHOBKY 1 CITHCKY
JiTepaTypH, SIKUA MICTUTh 83 HaliMeHyBaHHs. 3arajibHui o0csT auceprarii — 117
cTopiHoK, 40 pucyHkiB Ta 17 TabnHIIb.

[lepmmii po3ain gucepTalii NPUCBAYCHUM aHaNI3y HAsSBHUX METOIUK
NPOEKTYBaHHS HAJA3BYKOBUX COMEJN JJIsl PIAMHHUX PAKETHUX JABUTYHIB Ta CIIOCOOIB
pPO3paxyHKy MapaMeTpiB MOTOKY MPOIYKTIB 3TOPSHHS y Kamepi ABUryHA. Y poOoTi
JIETalbHO PO3TISHYTO METOJl XapaKTepUCTUK, METOAM, IO O0a3yloThCs Ha
pO3B’s3Kax BapiallliHUX Ta ONTHMI3AMIMHUX 3a7a4, a TAKOK METOIU YHCEIHHOTO
MOJICJIIOBaHHSI JIBOBUMIpPHOi Tedii HEB’SI3KOr0 CTHCIMBOTO Ta3dy. Ha oCHOBI
OTpUMaHUX JaHUX CHOPMYIJILOBAHI BUMOTH J0 METOIUKU MPOEKTYBAHHS, KA Ma€
3a0e3neunT PO3pOOKYy KOHTYPY HAJI3BYKOBOTO 0araTOCEKI[IHHOTO cora 3
MaKCHMaJbHOIO TATOIO0 332 YMOBHM BpaxyBaHHS KOHCTPYKTHBHHX oOMexeHb. Kpim
TOTO, 115l METOJJMKA MOBUHHA I'PYHTYBATHUCA HA €(PEKTUBHIN 00YMCITIOBAIbHIN MOENI
Teuli MPOAYKTIB 3rOPSIHHS 13 3aCTOCYBAHHAIM JIEKapTOBHUX CITOK.

Y npyromy po3aiun gucepTaiii  po3rNITHYTO pe3ysbTaTH  PO3POOKHU
00YMCITIOBAIBHOT MOIEIIL AJIS1 YUCEIBHOT'O MOJICTIOBAHHS TeUli MPOAYKTIB 3TOPSHHS
y KaMepi piAMHHOTO paKeTHOTO ABUTYHa. BoHa 3acHOBaHa Ha PO3B’s3aHHI CUCTEMHU
JBOBUMIPDHHUX HECTAlllOHAPHUX HENMIHIMHMX piBHSIHb Einepa, ska 3aMHKa€eTbC
piBHAHHsAM cTaHy MeHaeneeBa-Knaneiipona. s d9HCENTbHOTO  PO3B’S3KY
3aMpoIOHOBAHOI CHCTEMHU 3aCTOCOBAHO METOIU TPETHOTO MOPSAKY TOYHOCTI, AJIS
JUCKpeTH3allii po3paxyHKOBOI 00JacTi — JeKapToBa pEryJisipHa CiTKa. 3 METOIO
30€peKEeHHS CTIMKOCTI pO3paxXyHKIB Ha KPHUBOJIHINHIM TpaHMIll 001acTi y poOoTi
po3pobieHo Metoxa posmmpeHnx 00’emiB. Lleir metosn 3abesneuye 30epeKeHHS
e(pEeKTUBHOCTI BUKOPUCTAHHS AEKAPTOBUX CITOK 0€3 BTPATH CTIMKOCTI pO3paxyHKIB.
Po3pob6iena moaens BepudikoBaHa Ha MpUKIagaX OJHOBUMIPHOI 3a7a4l BIIOUTTS

yAapHO1 XBHJII BiJ] TJIACKOI CTIHKH, TBOBUMIPHOI 3a/1a4i OJIBIMHOTO BiOMTTST Maxa



1 YUCENLHOTO MOJENIIOBaHHS Teuli MPOJYKTIB 3TOPSHHS y Kamepl PiAMHHOTO
pPaKeTHOTO JIBUTYHA.

VY TpeThoMy pO3ALIL AOCTIIKEHHS HaBeIeH] pe3yabTaTh PO3POOKH METOIUKU
NPOEKTYBaHHS HAA3BYKOBOTO KOHTYpPY OaratocekuiiHoro coruia. [0JoBHOMO
MEPEBAror0 METOANKN € MOXKJIMBICTh OTPUMAHHS KOHTYPY, KU 3a0e3medayBaTuMe
MakCUMaJbHy TATY Ta 3aJ0BOJIbHATHME HAKIQJACHUM  KOHCTPYKTHBHUM
oomexeHHsaM. OCHOBHA 114 11€1 METOIMKY TOJISITa€ y BUKOPUCTAHHI allpOKCUMAITii
KOHTYPY KOKHOI CEKIlii COIjla CTEMEeHEBHMMH TMOJIHOMAaMH Ta MOJAIbITUM
BU3HAYCHHSIM 1XHIX KOE(ILIEHTIB IIUISIXOM PO3B’sSA3aHHS ONTUMI3alliitHOT 3a1a4i. Y
X011 Bepuikaiiii po3po0aeHoi METOAUKH 3 11 IONMTOMOTOI0 Ha OCHOBI MOJIIHOMIB 2, 3
Ta 4 creneHiB Oyl0 OTPUMAaHO MACKUIbKAa KOHTYpIB, SIKI TMOPIBHIOBATHUCS 13
KOHTYpaMH, OTPUMAaHUMH KIaCHYHUM MeTo/IoM Rao. [TopiBHSHHS MOKa3aio rapHy
KUTbKICHY 301KHICTh MIXK OJIEP’)KaHUMU KOHTYpaMH.

Y uerBepTOMy pO3aiai poOOTH BHUKOPUCTAHO 3aMPOMOHOBAHY METOJUKY
NPOEKTYBaHHS MJIsl OTPUMAHHS 0araToCEeKI[iHHOTO HaJI3BYKOBOTO COILIa JIBUTYHA
MIEPIIIOTO CTYTICHS paKeTHU-HOCIS. Y po3nuii Oysia BHKOHAHA TOCTAHOBKA 1 TOAbIIIe
PO3B’s13aHHS BIAMOBIAHOT 3a/1a4l onTyuMi3aiii. KpiM 1poro, Oysa mpoBejieHa oriHka
e(eKTHBHOCTI POOOTH CHPOEKTOBAHOTO COILIA MUIIXOM OOYHCICHHS MUTOMOTO
IMITyJIbCY Ta TIOPIBHSHHS IIhOTO 3HAYCHHS 13 BIJMOBITHUM TMOKA3HUKOM JIJISt
KJIACUYHOTO COILJIA.

[IpoBenenuii anani3 3MICTy IucepTalii CBIAYUTH PO BIAMOBIAHICTG i METI Ta
3aBJaHHsIM. BHCHOBKM aJeKBaTHO Bi1OOpakalroTh HAyKOBI Ta MPaKTHYHI
JIOCSITHEHHSI aBTOPAa, BUKJIAJICHI B pOOOTI.

VY nuceprariii He BUSBICHO (DaKTiB akaJeMiuHOTO IuiariaTy, ¢abpukariiii Ta
dbanscudikamiii. PesynpraTti 10CHIKEHHS, 110 MpeACTaBiIeH] y poOOTi, OTpUMaHI
3100yBayeM CaMOCTIiiHO, a00 3a 10ro 0COOUCTOI yyacTi.

B minomy muceptariisi € 3aBepiieHO0 HAYKOBOKO MPAIIEIo, XapaKTEPU3YETHCS
IUTICHICTIO 1 JIOTIYHICTIO BHWKJIAMy Marepiany AOCHiKeHHS Ta odopMiieHa

BIJIMTOBITHO 710 BUMOT MiHICTEpCTBa OCBITH Ta HAYKH Y KpaiHU, 1110 BUCYBAIOTHCS 10



aucepraniii Ha 3100yTTS cTyneHs joktopa dimocodii 3a cnemianbHicTIO 134
ABialiifHa Ta paKeTHO-KOCMIYHa TEXHIKA.

Ily0Jaikanisi Ta anpodanisi OCHOBHMX Pe3yJIbTAaTIiB AUCePTALil

OCHOBHI pe3yJbTaTH IUCEPTALIMHOTO JOCIiIKEHHS BUKJIAICHO Y 5 HAYKOBUX
CTaTTAX, 3 SIKUX 2 OIMyOJIiKOBaHO y (paxOBOMY BUaHHI KaTeropii A, 110 BXOAUTH A0
MDKHApPOAHOT HAYKOMETPUYHOI 0a3u Scopus Ta BIIHOCUTHCS A0 TPETHOTO KBAPTHIIIO
(Q3), iHmI TpM cTATTIi, OJHA 3 SKUX MIATOTOBJEHA 0€3 CIIBaBTOPIB, — y (HaxoBUX
BugaHHsax kareropii b. KpiM 1poro, OCHOBHI TOJIOKEHHS AMCEPTAIiTHOTO
JTOCITIPKEHHS aripoOOBaHO Ha 5 HAYKOBO-IIPAKTUYHUX KOH(PEPEHITISX.

3ayBaskeHHsI 10 BUKJIAAEHOI0 y qucepTanil

Binznauatoun xopomuid piBeHb poOOTH, HAyKOBE Ta MPUKIIATHE 3HAUYCHHS
pe3yJIbTaTIB JOIIILHO 3pOOUTH JIESKI 3ayBaKCHHS Ta MOOKAHHS:

1. Haxanb, B TEKCTI AMCepTaIliiiHOI pOOOTH MPHUCYTHI JEAKI APYKapChKi
MOMIJIKHU Ta HETOYHOCTI Mpu 0(OPMJIICHHI.

2. Ilpu dopmymnroBaHHI MPAaKTHYHOTO 3HAYEHHS OJIEPKAHUX PE3yJIbTATIB
aBTOpP HEJOCTAaTHHO TOYHO JOTPUMYBABCS MPUHHATUX TPaBWI, a caMe —
HEJAOCTaTHhO  YITKO  C(HOpMYJIOBaB  peKOMEHAAIii MO0  MPAKTUIHOTO
BUKOPHCTAHHSA pPE3yJbTaTiB pPOOOTH, HEAOCTATHHO BUCBITIUB 1X MPAKTUYHY
I[IHHICTh Ta CTYMiHb TOTOBHOCTI 10 BUKOPUCTAHHS.

3. TBepmkenns, mo «OaratocekiiiHe COIUI0 y OyIb-SKUi MOMEHT dYacy
IpaIioe Ha PO3PaxXyHKOBOMY pexumi» (ctop. 81) HEe € TpaBUIBLHUM, OLIBII
KOpEeKTHUM Oysio O BukopucTaTd (OPMYJIOBAHHS «IPAllOE B  PEXKUMI,
HAOIMHKEHOMY JIO PO3PAaXyHKOBOTO».

4. Ha wMmiil mornsg, B YETBEPTOMY pO3AUI A OUIBII TMEPEKOHJIUBOL
JeMOHCTpallii ePeKTUBHOCTI MOTEHIIIHHOTO BUKOPUCTAHHS B PIIMHHUX PaKETHHUX
JMBUTYHaX OaraTOCEKIIMHUX COMes, ciia Oyjao oOpaTu TpuKiIajg 13 OUIBIIO0

KIJBKICTIO CEKIIIH, HIJK JIBI.

3arajbHa OliHKA po0OTH i BUCHOBOK
Hucepraniitna podota JlyopoBcekoro IBana JImutpoBruua Ha TeMy «Po3poOka

eKOHOMIYHOI METOJUKH MPOEKTYBaHHS HAJ3BYKOBOI YAaCTMHM KaMepH PIAMHHOTO



PAaKeTHOr0 JBUTYHA METOAAMH OOYMCIIOBATBHOTO MOJCTIOBAHHA» € ILUIICHO
3aBEPIICHOI0 KBajmi(ikaliifHOIO Tmpaner, 3MIiCT [KOi IOBHICTIO BiAmMOBinae
cnerianbHocTi 134 ABiariiiiHa Ta pakeTHO-KOCMIUHA TEXHiKa.

33 aKTyalbHICTIO, 3MICTOM, HAyKOBOK) HOBH3HOIO, OOrPYHTOBAHICTIO
BHCHOBKIB, TIPUKJIAIHAM 3HAYEHHSIM OTPUMAHHX PE3yJIbTATIB Ta BiACYTHICTIO 03HAK
TIOpYIIEHHs 3100yBaYeM akaaeMiuHol 106pOYECHOCTI, BBAXKAIO, 0 JMCEpTalliiiHa
pobora JlyGposcbkoro Isana JimurpoBuua «Po3poOka e€KOHOMIUHOI METOIHKH
NIPOEKTYBAHHS HAJA3BYKOBOi YaCTWHM KaMepU PIIHHHOTO pAKETHOrO IBMI'YHA
METOaMH  O0YHMCITIOBATLHONO MOJIETIOBAHHS) Binosigae Bumoram «ITopsiaky
NPUCY/UKCHHA  CTYMNCHA NOKTOpa (inocodii Ta CKaCyBaHHS DIlIEHHA pPa30BOi
Creniani3oBaHoi BYEHOI pajM 3aKiajy BHIIOI OCBITH, HAyKOBOi yCTAaHOBH po
NPUCY/DKEHHA  CTYNEHA JOKTOpa (uiocodii», 3aTBEpIKEHOr0 IOCTaHOBOIO
Kab6inery Minictpis Yxpainm Bix 12 ciuns 2022 p. Ne 44, a ii aBrop, JyOpoBChKMiA
IBaH JIMUTPOBHUY, 3aC/IyroBy€e Ha NPHCY/DKEHHS CTYHEHS IOKTOpA ¢inocodii 3a

cremianbHicTIo 134 ABiaiiiina Ta pakeTHO-KOCMiYHA TEXHIKA.

Odinilinuii ononenr:

JOKTOP TEXHIYHUX HayK, rpodecop,

npodecop kadeapu TeEXHONOTIH

MaIMHOOYIyBaHHS Ta MaTEPialO3HABCTBA

HauionansHoro TeXHi4HOro yHiBEpCHUTETY

«JIHIIPOBCHKA TMOJIITEXHIKA» Cepriit AJIEKCEEHKO




