PELNEH3IA
Ha aucepTarito Jlyoposcekoro IBana ImutpoBuya
«Po3pobOka eKOHOMIYHOT METOIMKY MTPOEKTYBAHHS HA/I3BYKOBOI YACTUHU KaMepHU
PLAMHHOTO PaKETHOTO ABUT'YHA METOAAMH OOUUCITIOBATIBHOIO MOJICTIOBAHHS,
MoJlaHy Ha 3100yTTs CTymneHs J0KTopa (pinocodii
31 crienianbHOCTI 134 ABiamiifHa Ta pakeTHO-KOCMIUHA TEXHIKA

AKTyaJIbHICTh T€MH AHCePTAaIlil.

[TigBUIIEHHST BUMOT JO XapaKTePUCTHK CYYacHHX Ta MEPCIeKTHBHUX
paKeTHUX [BHUTYHIB OOYMOBIIOE HEOOXIIHICTh PO3POOKHM Kamep 3 BUCOKHUMH
napaMeTpamH, SKi 3HAYHOI0 MIpOI0 BH3HAYAIOTHCS CTETICHEM PO3IIMPEHHS COILIA.
[Ipu BUCOKili CcTemeHi pPO3IMIMPEHHS COIJIa PEali3yIOThCA  PeXUMH 3
MEPEPO3MIUPEHHSIM MMOTOKY, 3 MOTO BIIPUBOM BiJl CTIHKH COIUIA, 3 YTBOPEHHSIM
yIapHUX XBWJb Ta 3BOPOTHHX Tediil. Tomy 3amaua JOCHiIKeHHS €PEeKTHBHUX
Croco0iB KEpyBaHHS BIIPUBOM TIOTOKY, JO OJIHOTO 3 SKHX BITHOCUTHCS
3aCTOCYBaHHS 0araTOCEKIIITHOrO HaJA3BYKOBOTO COIUIOBOTO HACaKa, € BAXJIMBOIO

Ta CBO€EYAaCHOIO, 4 TEMA I[I/IcepTaI_Iﬁ - AKTYAJIbHOIO.

3B’A30K po0OTH 3 HAYKOBMMH NPOrPaMaMHu, IJIAHAMH, TEMAMH.

Tema puceprarii BiAMOBITa€ HAMPSAMY AEPKOIOHKETHOI HAYKOBO-IOCIITHOT
po6otu JIHIIPOBCHKOrO HallOHANBHOTO yHiBepcuteTy iMm. Omecs ['onuapa:
«JlocmimKkeHHsT TIPOIECiB y NBUTYHHUX Ta €HEPreTHYHUX YCTAHOBKAX KOCMIYHOI
TEXHIKA Ta EHEPreTMYHUX CHUCTEMaxX TOCIOoAapyYoro Mpu3HaYeHHsS Ha 0asi
HeTpaIuIIMHUX JKepen eHepriin, 2019-2021 poku (HoMep Aep>kaBHOI peecTpartii
0119U101165), mo miaTBEepIKy€e aKTyaldbHICTh TeMU aucepTarlii. [[yopoBcbkoMy
[.JI. nanexutp (y cmiBaBTOpCTBl) po3ain «MojemoBaHHSI MPOIECIB B Kamepi
PIAMHHOTO PAKETHOTO JBUTYHAa B HEB'S3KiMl MOCTaHOBI» 3aKIIOYHOTO 3BITY

3a3HaueHoi H/IP.

MeTtor0 aucepramiiiHoi pod0TH € pPo3poO0Ka METOJAMKU MPOEKTYBAHHS
HAJ3BYKOBOI YaCTHMHU KaMepU PIIUHHOTO PAKETHOTO JIBUTYHA, 3aCHOBAHOI Ha

BUKOPHUCTAHHI PE3YIbTATIB OOYUCIIOBAILHOTO €KCIIEPUMEHTY .



HaykoBa HOBH3HA OTPUMAHUX aBTOPOM pe3yJIbTATiB.

HaykoBa HOBHM3Ha pe3yNbTaTiB JOCHiDKCHHS, OTPUMAHUX OCOOHCTO
3100yBavyeM, MOJIATAE Y HACTYITHOMY

1. 3a TOMOMOTOI0 3aMPONIOHOBAHOTO METOTy PO3IIMPEHUX 00’ €MiB JOBEIEHA
MOKJIMBICTh ~ JIOCTATHHO  TOYHOI  ampoKCUMAIlll  KPHUBOJIHIAHOI  rpaHMIll
PO3paxyHKOBOI 00JIacTi 3 BHUKOPUCTAHHSIM JEKapTOBOi CHCTEMU KOOpAMHAT 0e3
3MEHIIIEHHSI CTIHKOCTI pO3PaxXyHKY.

2. Ha ocHOBI po3po0sieHOT aBTOPOM METOAMKHU CIIPOCKTOBAHO KOHTYP
0araTocekIiMHoro coria, sike 3abe3neuye MiABUIICHHS MUTOMOTO IMITYJIbCY TSATH
JIBUTYHA y TIOPIBHSAHHI 3 KJIACUYHUM TTPO1ILOBAHUM COIIOM JlaBass.

3. OtpumaHo y3aranbHeHy (OpMyIy Ui pO3paxyHKy OCbOBOI CKJIaJ0BO1

CHJIM TATH 0araToCEeKI[IHOTr0 COILIA.

I[IpakTyHe 3HAYeHHS] OJEP:KAHMX Pe3yJbTATIB MOJIATAE B TOMY, LIO
BUKOPUCTAHHS 3alPONOHOBAHOI 3100yBaueM MaTeMaTU4YHOI MOJEN JBOBHUMIpHOI
HEB’SI3KO1 Tedii MPOIYKTIB 3rOPsiHHS Ta pO3p00JIEHOI HUM METOJAUKH NMPOEKTYBAaHHS
JI03BOJIsIE aBTOMATH3YBaTU MOOYAOBY ONTUMAIBHOTO KOHTYPY 0araTrocekiiifHOro
comna. [Ipu oMy TpHUBaIICTh MPOLECY YUCEIBHOIO MOJETIOBAHHS Ta BUTPATU
MAIIMHHOTO 4Yacy 3MEHLIYIOThCS y JEKiJbKa pasiB y MOPIBHSIHHI 3 1CHYIOUMMHU
MOJIENISIMH, SIKI peasli3oBaHO y BIAOMHUX MakKeTax MPHUKIATHUX OOYMCIIOBAIBHUX

nporpam, 6e3 CyTTEBOI BTpaTH TOYHOCTI pO3PaxXyHKIB.

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

3amponoHOBaHi aBTOPOM MOJETl Ta METOIAMKH PO3pPaxyHKy IapaMmeTpiB
paKeTHOro JABUTYHA MOOYJOBaHI 3 BUKOPHUCTAHHSAM 3arajibHO BU3HAHUX IMOJIOKEHb
Teopli PIAMHHUX paKeTHUX NBUTYHIB. llpu mpomy 3abe3meuyeTbcs KOPEKTHICTD
MaTeMaTUYHUX TOCTAHOBOK 3ajad. 3alporlOHOBaHI HOBI aJITOPUTMHU PO3B’SI3aHHA
MOCTaBJICHUX 3a/1a4 CIUPAIOTHCS HA OOIPYHTOBAHI Ta aipoOOBaHi YMCIOBI METO/IH.

JIOCTOBIpHICTh OTPUMAHUX YHCIOBUX PE3YJIbTATIB PO3B’S3KIB 3ajJa4 IEpeBipeHa



IUIIXOM  1X HOpiBH}IHHH 3 pe3yjbTaTaMM TECTOBHUX 3aJad Ta 3 PE3yJbTaTaMH
MOJCIIOBAHHA, IIPOBCACHOI0 3 BHKOPHCTAHHAM Bi,ZIOMI/IX KOMepHiI\/'IHI/IX ITAKETIB

IIporpam, Hanpukiazg, Ansys.

AHaui3 3MicTy aucepramii.

Jluceprariiisi CKJIaAaeThCs 3 aHOTAllli, BCTYITy, YOTHPbOX PO3/LIiB, BUCHOBKIB
1 CIUCKY BUKOPUCTAHMX JKEpell. 3araabHui oocsr auceptaiii — 117 cropinok, 40
pHUCYHKIB Ta 17 Tabnuip, CIMCOK BUKOPUCTAHUX JIXKEpe — 83 mo3ullii.

VY nmepumiomy po3aiiil IUCEPTAIitHOTO JOCIIIKEHHsI aBTOp aHaJi3y€e BiJIOMI
METOJIMKH MPOEKTYBAHHS HA/I3BYKOBUX COTEJ PIAUHHUX PAKETHUX ABUTYHIB. ABTOD
JOBOJUTH, 110 METOAUKH, SIKI IPYHTYIOTbCSI Ha PO3B’SI3Ky ONTHUMI3AIHUX 3a/ad,
MaloTh NEpeBard Haj 1HIIUMHU, OCKUIBKU JO3BOJISIOTH OTPUMATH KOHTYpP COIUIA 3
OUTBII BUCOKMMH IMITYJIbCHHUMH XapaKTePUCTHKaMHU. TakoX y LbOMY pPO3ALII
PO3TISHYTO METOJIU YHCEIBHOTO MOJICIIOBAHHS JBOBUMIPHOI TeYil HEB’S3KOTO
CTUCJIMBOTO Tazy. Y pe3yJbTaTi MPOBEACHOro aHajizy 37100yBau (opmyloe
KpUTEpIi, IKUM Ma€ BIAMOB1IaTH €(pEKTUBHA METOUKA TPOEKTYBAHHS.

Y apyromy po3miiai JAOCHIIKEHHs MpeJcTaBieHa OO0YUCTIOBaIbHA MOJIEIb
mpoiecy Tedil MPOMYKTIB 3TOpSHHS y KaMmepl JBHUTyHAa. 3a3HadeHa MOJeIb
IPYHTY€TbCS Ha CHUCTEMI JBOBUMIPDHUX HECTAI[IOHAPHUX HENIHIMHUX pPIBHAHb
Eiinepa Ta piBHaHHI MenaeneeBa-Kianeitpona. [[ns 4ucenbHOro po3B’s3Ky
CHUCTEMH BUKOPUCTOBYETHCS ABHUM METOJ CKIHUEHHUX 00’ €MIB MPH AUCKpPETU3aLlii
pO3paxyHKOBOi 00JIacTi 3a JIOTIOMOIOK JIEKApTOBOI peryispHoi ciTku. s
30€peKEHHST CTIMKOCTI TMPOLIECY SIBHOTO I1HTETPYBaHHS PIBHSHb CHCTEMH Ha
KPUBOJIIHIWHINA IPaHHULl PO3PaxyHKOBOI 00J1aCTi 3aIIPONOHOBAHO BUKOPHUCTOBYBATH
METOJ PO3MIUPEHUX 00 €MiB. Y JOKaJIbHIA O CTIHKH COIUIA CUCTEMi KOOpIWHAT
OyAy€eThCsl HOBHI pO3LIMpPEeHUit 00’ €M 3 pO3MIpOM, HE MEHIIIUM PO3MIPY 3BUYAMHOTO
CKiHYeHHOro 00’emy. Takuil migxix M03BOJMB BpPaxOBYBaTH KPHUBOJIHIMHICT
IpaHMIll PO3paxyHKOBOI oOjacTi 0e3 BTpaTH CTIMKOCTI oOuucieHb. Hameneni
pe3ynbpTaTi Bepudikaiii po3poOaeHoT MaTeMaTUIHOI MOENi, OTPUMAaHI IIITXOM

PO3B’SI3KYy JAEKUJIBKOX TECTOBHX 3aja4, 1110 M1ATBEPKYE 11 JOCTOBIPHICTb.



Y TperhoMy pO3IiT IHUCEPTAliiHOT POOOTH TPEICTABICHO pe3ybTaTh
NPOEKTYBaHHS ONTHMAJIbHUX OJHOCEKI[IHHUX HAI3BYKOBHX COIEJ 3a HOBOIO
MeToauko. KojkHa cekiisi comjia anpoKCHUMYEThCS CTENEHEBUM MOJIHOMOM
KOe(]iIlIEHTH SKOTO BU3HAYAKOTHCS Y MPOIEC] PO3B’A3aHHS ONTUMI3alIMHOT 3a1a4i.
KopekTHiCTh OTpUMaHuUX pe3yJbTaTiB MIATBEPIKEHA IUIIXOM MOPIBHSHHS
no0Oy/I0BaHOTO 32 HOBOIO METOJUKOIO KOHTYpPY COIUIa 3 KOHTYPOM, OTPUMaHUMU
MmeTooM Rao.

VY ueTBepTOMY PO3ALIL AOCTIIKEHHS 3TIHO 13 3aIIPOIIOHOBAHOIO0 METOIUKOIO
OyJI0 BIepllie CIPOEKTOBAHO OaraTOCEKIliHE HaJI3BYKOBE COILIO, SKE 3a0e3neduye
i ABUIICHHS TUTOMOTO IMITYJIbCY TSITH JIBUTYHA TIEPILIOTO CTYTICHS PAKETH-HOCIS Ha
1,6 % y IOpIBHAHHI 13 COTJIOM KJIACUYHOTO MPOPLIIO.

AHaJI3 CTPYKTYpH AMCEPTAIlii CBIIYUTH MPO ii BIAMOBIIHICTh MOCTABIECHUM
3aJja4aM Ta MET1 HAyKOBOTO JTOCIIIKSHHS.

HampukiHili KoHOTO PO3AUTYy AWCEPTAIIMHOI pOOOTH HABEICHO BHCHOBKH,
K1 PO3KPUBAIOTh CYTHICTh MPOBEACHOTO JOCHIHKCHHS. Y 3arajJbHUX BHUCHOBKaX
JUcepTalii mpeacTaBiIeHl OCHOBHI OTPUMaHI aBTOPOM PE3yJIbTaTH, SIKI aJeKBAaTHO
B1100pakaroTh HAYKOBI Ta MPAKTUYHI JOCATHEHHS aBTOpPA.

VY xoai o3HAOMIIGHHS 3 TEKCTOM JUCEepTallii Ta myOmikaiisMu 3100yBadya
NOpYIIEHb aKaJeMIYHO1 J0OPOUYECHOCTI HE BUSBIICHO.

Hucepraniitna po6ota Jlyoposchkoro IBana JImMutpoBuua «Po3poOka
eKOHOMIYHOI METOJUKH MPOEKTYBaHHS HAJ3BYKOBOI YAaCTHMHHM KaMepH PIAMHHOTO
paKkeTHOrO JBUTYHAa METOAAMH OOYHMCIIIOBAIILHOTO MOJCIIOBAHHS» TIOBHICTIO

BIIMOBIAa€ cnemianbHocTi 134 ABiariiiina Ta pakeTHO-KOCMiYHA TEXHIKa.

IMy0aikaniss Ta anpodanisi OCHOBHHMX pPe3yJbTATIiB AUCePTAILil.

OcHOBHI MaTepiajad OUCEPTALIMHOT POOUTH BIAOOPaKEHO Y S5 HAYKOBHX
CTaTTAX: 1Bl CTATT1 y )KypHajax, skl 1IHIEKCYIOTbCA Y HAyKOMETpHUHIN 6a31 Scopus,
Ta 3 crarTi - y ¢axoBux BuaaHHAX kateropii b. Omgna 3 (axoBux cratel €
0JIHOOCIOHOI0. Pe3ynbTaTé MpOBENEHOTO JOCTIKEHHS OOrOBOPIOBAIMCH Ha

MDKHAPOJHUX Ta BITUU3HSHUX HAYKOBO-TIPAKTUYHUX KOH(QEpeHIisx: Ha O6-ii



MixxkHapoHIi HayKOBO-NpakTU4HIN KoH(pepeHinii «International forum: Problems
and scientific solutions» (M. Menb0OypH, 6—8 nmuctomaaa 2020 p.), na XXI, XXIV Ta
XXV MixHapogHUX HAayKOBO-TPakTUYHUX KoHGepeHuisx «Jlronnna 1 Kocmocy
(Huinpo, 2019, 2022, 2023), na I Bceykpaincokiii kondepentiii «Challenges and
issues of modern science: All-Ukrainian Scientific and Practical Conference

materialsy ([{uirpo, 2023), m1o miaTBepaKye anpobaIriro pe3yabTaTiB TOCTIIKEHHS.

3ayBaxkeHHS 10 QUcepTALil

1. TounicTh BU3HAUEHHS BEJIMYMHU TATH 32 HASBHICTIO CTPpUOKA YIIUIBHEHHS
y COIUTL MOXE BHSBUTHCS HEIOCTaTHROIO. Y TaKOMY BHIIaJKy HEOOXiTHO
3aCTOCOBYBATH 1HIIII METOJUKH OI[IHKY CHJIX TSITH 3a ORI TOYHUMHE MOJIEIISIMHA 200
EMITIPUYHI CITiBB1AHOIIICHHS.

2. 3 anamizy puc. 4.5 BUTIKae, MO0 TPU BU3HAYEHHI MAKCHUMAJIBHOI TATH
BUKOPHUCTAHHA Y SIKOCTI KOHCTPYKTHUBHOTO OOMEXEHHS TUIbKH JOBXKHWHHU COIIA €
HejocTaTHIM. JIOIIIBHUM € 3aCTOCYBaHHsI JOAATKOBHX IapaMeTpiB, TaKHX, 5K
rabapuTHI po3MipH, Maca Coria i T. iH.

3. Bubip KoopAMHATHA TOYKH 3J1aMy JBOKOHTYPHOTO COILJIa € HEIOCTaTHHO

OOTpYyHTOBAHUM.

3arajbHi BUCHOBKH.

Hucepramis J[yopoBchkoro IBana [ImutpoBmua «Po3pobka exoHOMIYHOI
METOAMKH TMPOEKTYBAaHHS HAJ3BYKOBOI YAaCTMHU KaMepH PIAMHHOTO PaKETHOTO
JIBUTYHa  METOJAaMH  OOYMCIIIOBAJILHOTO  MOJETIOBAHHS» €  3aBEpIICHUM
CaMOCTIMHUM HAyKOBHUM JIOCII1KCHHSM.

BBaxkato, 1m0 3a HOBM3HOIO, aKTYaJbHICTIO, OOCATOM Ta NPAKTUYHUM
3HaYeHHSIM nucepTauiitHa poborta JlyopoBcekoro IBana JImutpoBuua «Po3poOka
eKOHOMIYHOI METOJUKH MPOEKTYBaHHS HAJ3BYKOBOI YAaCTMHM KaMepH PIAMHHOTO
PaKeTHOTO JBUTYHa METOAAMU OOYHMCIIIOBAJIHHOTO MOJETIOBAHHS» BiAIMOBiIAE
BuMoram «Ilopsinky mpucymkeHHs cTymeHs JokTopa (imocodii Ta ckacyBaHHs

pIIIEHHS Pa30BOi CIeliali30BaHOi BUEHOI pajid 3aKkjajy BHILOI OCBITH, HAYKOBOI



YCTaHOBH 1IPO  MPUCY/DKEHHS CTyMNEHs JOKTopa (inocodii», 3aTBepmIKeHOTo
TOCTAHOBOIO Kab6inery MinicTpi Ykpainu in 12 ciuns 2022 p. Ne 44, a if aBToD,
3aClIyroBy€ Ha TPUCYDKEHHS CTyIeHs NoKTopa ¢inocodii 3a crnerianpuictio 134

«ABlalliliHa Ta paKeTHO-KOCMiuHa TeXHIKa.

Peuenzenr:

KaHIUIAT TEXHIYHUX HAYK, JIOLIEHT,

JOLEHT Kapeapu IBUTYHOOYyBaHHS

JIHIIPOBCHKOTO HALIOHALHOTO y ) .
yHiBepcureTy imMeni Onecst 'oryapa @&) o j,f Ounexcangp 30JIOTHEKO
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[ligmuc nonenra Onexcannpa 30JIOTHKO 3aCBIAYYIO:
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