BIATI'YK
odiuiiHOro OMoHeHTAa
Ha quceprauiiiny poboty baxyna Bonoaumupa AnzpiiioBuua
«BunpoOyBanbHuii BOTHEBUI cTeH T
BUCOTHHX PIAMHHUX PAKETHHUX ABUTYHIB Majol TSru»,
NMPEACTABIIEHY Ha 3100y TTsl BYEHOTO CTyIeHs AOKTOpa dimocodi
3a crenianbHicTio 134 - ABiariiia Ta pakeTHO-KOCMiuHa TexHiKa

1. AKTyalbHICTh | HOBH3HA TeMH

OnHuMm 3 eQeKTUBHUX HanpsiMiB PO3BUTKY asiauiiiHoi Ta PaKeTHO-KOCMIYHOT
TEXHIKH € BJIOCKOHAJICHHS XapaKTePUCTHK JIBUTYHIB 1 [1iABHILIEHHS e(eKTUBHOCTI BCix
eTalniB iX CTBOPEHHs, 30KpeMa eTaiy BHUIpoOyBaHb. Y 3B’A3Ky 3 MM JMcepTaliiiHa
poboTa, cnpsMoOBaHA Ha MiABMLIEHHS e(pEKTHBHOCTI CTEHIOBHX BUIIPOOYBaHb
BUCOTHHX PIAMHHUX pakeTHUX ABUryHiB (PPJ]), € mpakTuuHo AKTYaJIbHOIO.

3asHaueHa 3a1a4a MoTpedye NMPOBEAEHHS UKy HAyKOBUX poOIT i3 mouyky
palliOHaNbHOTO TOEAHAHHS HOBUX MOXJIMBOCTEH, SIKi BIIKDUBAIOTH  Cy4YacHi
TEXHOJIOTTi PO3paxyHKOBOTO aHaiizy i BHIOTOBJICHHS XapaKTepHUX €JIEMEHTIB, i3
3a/la4aMK - TIPOEKTYBAHHA  BUCOTHHX CTEH/IB, sKi 3abesmeuyioTh Haiikpanry
BUIMOBIZHICTL MiK yMOBaMH BMIpPOOYBaHb i peajlbHUMMU YMOBaMH €KCIuTyaTarii.
Binomi nyGmikamii 3a miero TeMoO NPHUCBSYEHI TOMOBHUM YHHOM npoiecam
BUMIPIOBaHHsI IapamMeTpiB i 00poOKH pesy bTaTiB, onmcy XapaKTePUCTHK JIBUTYHIB, a
HE BJIaCHE MPOEKTYBAHHIO caMUX CTeH/IB. Lle BU3Hauae HayKoBY aKTyaabHicTh wLici
poOOTH.

Takum uyunOM, Tema mucepranii mae 3Ha4YHYy HAYKOBY W MpPaKTHYHY
aKTyallbHICTh, & 00’ €KT JIOC/II/KEHb Mae HOBU3HY.

2. 3HaveHHs 1151 HAYKH TA NPAKTHKH

HaiiOlnbl 3HAuylIMM HAyKOBHM pe3y/ibTaToM, SKHii yhnepiue OTpUMaHO
aBTOPOM 1 SIKMM BM3HAaYae BiANMOBiAHICTH auceprauii BUMoOram 1o piBHsI
KBanipikauiiHoi poOGOTH Ha 3100yTTS HAyKOBOTO CTyIEHS nokTopa ditocodii, €
CTBOPEHHSI MaTeMaTH4YHOI MoJeni chineHOi pobotn PPJ] i ra3o-eXXeKTOpHO1
YCTAQHOBKH, a Ha il OCHOBI — Y/IOCKOHAICHOTO METOAy NPOEKTYBAHHS BHCOTHHX
CTCHAIB /Il €KCNEPUMEHTANBbHOro nochimkenns PPJl manoi TSru s ocTaHHix
CTYNEHIB pakKer.

OnpaiuboBaHo TakoX 0COGIMBOCTI BNPOBAKEHHS aAUTHBHUX TEXHOJIOr 1St
BUTOTOBJICHHS €IEMEHTIB ra30MOBITPSIHOTO TPAKTY Ta MATHBHUX CHCTEM CTEHIIIB.

JlocnikeHo npoiec renepauii Ta HaCHiAKM ii BIOpaL[iifHUX CHTHAJIB IMij yac
BUNPOOYBaHb yHACIIZOK B3a€MO/Iii pobounx mpomecis JABHUTYHA Ta BUIIPOOYBAJILHOIO
CTEHJLY.
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Jucepraliis Mae cyTTeBe 3HAUYEeHHs /ISl NPAKTHKH:

B orunanoBiit yacTuHi poOOTH BHMKOHAHO [ETalbHHMH Ta JOKJIaaHUN aH”al3
KOHCTPYKTHBHMX pIlIEHb MLIOJ0 TIPOEKTYBaHHS BUMNPOOYBAIBHUX CTEHJIIB Ta
3a0e3MeyeHHs HeOOXIIHUX BUCOTHUX YMOB IiJl 4ac BUNPOOYBaHb, a TAKOXK POOIT 3
BIIPOBA/DKEHHSI  QJIMTUBHUX TEXHOJONIH B  KOHCTPYKIiO enemeHTiB PPJ[ i
BUNPOOYBAJIbHUX CTEHJIIB.

Po3po06iieno npakTHYHi peKoOMeHAaLil U010 IPOEKTYBAHHS BHCOTHUX CTEHIIB 3
ra3o-eXeKTOPHUMU  IPHUCTPOSIMH, sKI  3abe3nedyroTh iMitamiio Bakyymy. Ll
PeKOMEH/alli BUKOPUCTAHO IPH NPOEKTYBAHHI KOHKPETHOTO CTEHIy, Ha SKOMY
BunpoOysaHo PPJI manoi tsru.

3. O6rpynToBaHicTh i BiporiaHicrsb pe3ybraTiB

OCHOBHI pe3yJIbTaTh i BUCHOBKHM JMCEPTALlil PeICTABNISIOTHCS T0CTOBIPHUMH,
J0CTaTHLO OOIPYHTOBAaHUMHM Ta BUITPOOYBAHUMH.

ABTOp 0asye CBOi NOCHIKEHHs Ha JeTAIbHOMY KBamiiKoBaHOMY aHaiisi
Mpo0JieMH Ta podIT IHIIKMX JOCHIIHHUKIB, sKi BAKOHAHO Y HANPAMKY 11 BUPiLICHHS.

B OCHOBy METOAMKM JOCHI/KEHHs MOKJIAAeHO CamocCTiiiHe OTpHUMAaHHS
CKCNICPUMEHTANBHUX JaHUX, JIOCBIJ TMONEPEIHHUKIB, BiJOKPEMIIEHHS 3HAYYILIHX
dakTopis, popmMyBaHHS MaTeMaTHYHOI CTPYKTYPH MOJIEITi.

MaremaTnyHe MOJETIOBAaHHS BHKOHAHO Ha OCHOBI BIIOMMX BHIPOGYBaHHX
MPOrpaMHKX 3ac001B, AKi CTAJIM CTAHJAPTHUMHU B CYYaCHUX JOCIIKEHHSX.

ExcriepuMeHTH NpoBe/ieHO i3 BUKOPUCTAHHSM aTECTOBAHMX BHMIiPIOBAJIBHHX
3ac00iB. TOMy 10CTOBIPHICTb BUKOPHCTAHUX EKCIIEPUMEHTAILHUX JaHUX, OTPHMAHNX
pe3yJIbTaTIB 1 PO3POOIEHUX MOJIesIell He BUKJIMKAE CyMHiBiB.

BucHOBKH, HaBe/IeHI aBTOPOM B JMcepTallil, OBHICTIO BiANOBinal0TH 1i 3MicTy
i OTpUMaHUM pe3yJibTaTaM.

4. IloBHOTa BHK/IA/ICHHS AHCePTaNii B my0J1iKkauisx

Ha nmpors3i nepioxy poGotu aBTopa Haj AncepTalieto ii pe3yIbTaTu NOYnHAKYH
3 2021 p. perynspHO BHCBITIIOBAINCH y CTATTAX I MaTepiamax HAayKOBO-TEXHIYHUX
KOH(epeHwi. ABTOpP NPUBOAUTH CHHCOK i3 7 TAaKMX POBIT, 3 HHX OJHA CTATTSH y
BITYU3HAHOMY (DaxXOBOMY XKypHaii KaTeropii A, Tpu CTaTTi y BiTUH3HSIHUX (baxoBux
KypHanax kareropii b, i Tpu marepianu MiXHapoaHux KoHbepeHuiil. AHaniz mux
PoOIT [103BOJIsiE BBAXATH, 110 BCi OCHOBHI pe3yibTaTv aucepTauil omy6iikosani Ta
BIJIOMI LIUPOKOMY KOJIy BUEHHUX.

5. Odopmiaenuns aucepramii
Odopmnenns aucepraiii BiAmoBigae BCTAHOBISHUM BUMOTaM.

3MicT aHOTalli JOCTATHBO NMOBHO BinGMBae 3MicT aucepTauii, 1i CTpyKTYpy Ta
OCHOBHI pe3yJIbTaTH.



6. 3ayBakeHHs
3ayeasicenns 00 MEMOOUKU OOCIONCEHHS. MA Pe3YTbmamie:

1). OctaHHili MyHKT HAyKOBOT HOBH3HU C(HOPMYJILOBAHO HE JOCUTH BAN0. Bin
MICTUTD 1H(GOPMALiO NPO TPU €IeMEHTH BUIPOOYBAIbHOIO CTEeHY: | — Aiana3oH Tsru
JIBUTYHIB, JUISl IKOTO BiH CNIPOEKTOBAHMIi; 2 — BUKOPUCTAHHS yMOB CHiILHOI poGOTH
JABUTYHA Ta ra30-eKeKTOPHOI yCTAHOBKH; 3 — 3a0e3MeUeHuil piBeHb PO3piIKeHHs Ha
3pisi comna. flka (abo ski) 3 HUX O3HAaK 3abe3MeueHO BHeple — 3 HaBEIEHOIo
(bopmyITItOBaHHS HESICHO.

2). Posnin 2.5 3naeThest Ayxe BaXIMBUM Ui BCiei poGOTH, TOMY 110 BiH
MPUCBSYCHUN Beprikanii MaTeMaTHYHOI MOZeN, Ha SIKii IpyHTyeThes poboTa. Aure,
Ha Xallb, HEOOXIHUH aHai3 i HOro omuc BUKOHAHO HE Jy)Ke PETEeNIbHO:

AHan3yro4n eKCrepuMeHTalbHI NaHi, B KiHII po3/iay 2 aBToOp NPUXOAHTE
J10 BUCHOBKY LI0JI0 aI€KBATHOCTI 3aponoHoBanoi mojeni. [Tocunarounce Ha
puc. 2.24, BIH CTBepIXKye€, IIO MpU CHilbHii poboti PPJl i crenmoBoro
00JIaZIHaHHs eKCIIEPUMEHTAIbHO OTPHMAHO 3HAYEHHS TUCKY 3,5 MM pT. CT.,
IO JOCUTh IAapHO KOPENIOE€ 31 3HAaYeHHSM 2,2 MM PT. CT., BU3HAYEHUM IiJI
4ac MOJIEJIOBaHHs. 3 TaKOIO BiANOBIIHICTIO 3HAYEHb JOLIIBHO MOTOIUTUCE,
aJle X 3 pUCYyHKa He BHIUIMBAIOTh HAaBEIEHI aBTOPOM 3,5 MM PT. CT, TOMY 11O
MiHIMalbHE 3 HaBEJEHHX 3Ha4deHb ckiangae 150 MM prT. cT., To6TO € B 40
pa3iB OiIbIINM.

ABTOp THINE, IO OTPUMAaHi eKCIIePUMEHTAJIbHI JaHi «BUKOPUCTAHO JIsi
YTOUHEHHs. MOZeJl, a TaKokK ONTHMi3alii KOHCTPYKTHBHHMX MapameTpiB
ABuryHa». Ha xanb, B poboTi Hemae iHdopmallii npo Te, sk ue 3pobieHo.

3). Y posainax, NpucBSYEHHX NPOEKTYBAHHIO I'a30-€KEKTOPHOI YCTAHOBKH Ta
(opMyBaHHIO i MareMaTWyHOI MOJENi, aBTOp TOJOBHY yBary MNpuiinse po6oTi
JABUTYHA Ha YCTaJ€HOMY poOO4YOMYy pexuMi. Y TOH ke 4yac, HamilHICTL CHIJIOBOI
YCTQHOBKHM 3HA4YHOK MIPOK BH3HAYAEThCS HAMIMHICTIO i 3amycky. Oco0imBO 1ie
CTOCY€TbCSI BHUCOTHHX CTYIIEHIB, $KI caMe pO3MJISHYTO B poboTi. JlocTaTHbo
3a3HAYMTH, 1O HA MOYATKY 3aMyCKy JIBUTYH HE MPALIOE, TOMY HOro ra3oBHi CTPYMiHb
He NpUHMAae y4acTi B yTBOPEHHI po3pipkeHHs Ha Buxomi. IIpoGrema auHamidnoi
B3a€MO/II ABUTYHA i ra30-€XKEKTOPHOT yCTAHOBKH (30KpeMa Mif yac 3amycky) B poGoTi
PO3IJIsIHyTa SIBHO HEJOCTATHBO.

3aysadicenns 00 nooaunHs oucepmayii ma ii ogpopmnenmsi:

4). V BCcTymi cepel MeTOHIB, Ha SIKMX IPYHTY€ThCSl poOOTa, HA3BAHO TiIBLKHU
KPUTHYHUI aHalli3 ICHYIOUMX CTEH[IB i METOIH, SIKi CTOCYIOThCS eKCIIePHMEH TAIBHUX
nocnipkers. Lle cTBoproe XuOHe ySBJIEHHs MPO Te, IO HiAKUX PO3PAXYHKIB a6o
MOJICJIFOBAHHSI B pOOOTI Hemae. Y Toil ke 4ac, yci MoJokKeHHs HayKOBOI HOBH3HH
CTOCYIOTbCSl CaMe MOJEIIIOBAHHS, PO3PAaXyHKIB 1 MPOEKTYBAHHS, a HE MNPOBEICHHS
eKCIIEPUMEHTAIIbHUX J0CI)KEHb 1 00pOOKH X pe3ybTaTiB.

5). Ormsinouit po3nin poGOTH BHKOHYETBCS JUIS TOrO, 10O OGIPYHTYBaTH
HEOOXIJHICTb BUPILIEHHs came 3aj1a4 JaHoi poGOTH 71 AOCATHEeHHs cOPMYIILOBAHOT



TeXHiKa.

TakuM 4MHOM, pe3yJbTaTh, BUKJIA/eH] B JAucepTaliiiHiil poOoTi, BIANOBIIAIOTH
puMoram mi. 6-9 "Ilopsaky TpHCY/DKeHHS CTymeHs Joktopa ¢inocodii...",
3arBepkenoro [Tocranosoto Kabinery Minictpis Ykpainu Bix 12.01.22 p. Ned4, a ii
apTop — bakyn Boaoaumup AHApiIHOBHY — 3aCIyroBy€ TPHCBOEHHS BYEHOTO
cTymnens Joktopa hizocodii.

3aBigyBayu kadenpu

KOHCTPYKIIiT aBiallifHUX JBUTYHIB
HanioHajabHOro aepoOKOCMIYHOIO YHIBEPCUTETY
«XapKiBChbKHi aBiallifHUH IHCTUTYT»,

3aCIIy)KEHHH [154 HAyKH 1 TEXHIKU YKpaiHu
JIOKT. T€XH. HayK, mpodecop Cepriit €EIITOAHOB

lo.06.2025

mpnuc Cépris Enigparedt).
3ACBIIUYY IO 4

Yuenuii cexperap yHing
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metd. Tomy po3nin 1 mae 3aBepmmTHCS (DOPMYJIIOBAHHAM LUX 3aaa4. AJie IbOIO
Hemae. 3aBlaHHs poOOTH CHOPMYILOBAHO Y BCTYIi, €3 ONOpH Ha pe3y IbTaTH aHaTi3y
npobJiemMu.

6). Y migposnini 1.1 «OcobauBocTi aTMochepHUX Ta BaKyyMHUX BHIPOOYBAHb
PPJl» aBTOp ormsiiae xapakTepHi eleMeHTH BUNpPOOYBaHb i CTEHJIB, ajle He POOUTH
JKOJIHOTO IOCHIIaHHSI, KpiM Jukepena [1], sike inocTpye 3aranbHuii ycTpiit ABUryHa.

7). Pospin 2 HasuBaeTbes «Po3pobka MmareMaTM4yHO! MoOjeni BOTHEBHX
Bunpodysarb PP/l». 3rinuo 3i cnoBuukoMm, «BunpoOyBaHHs — Le eKcepuMeHTalbHe
BH3HAYCHHSI, OLIHIOBAaHHS ab0 KOHTPOJIb XapaKTePUCTHK 00 €KTa». 3MicT po3miny He
BI/IMOBIJa€ 11bOMY BH3HAUEHHIO. Y HbOMY pPO3IJISHYTO MaTeMaTH4YHE MOJE/IFOBAHHS
ra3oJMHaMiuHOi B3a€MOZIl [BHIYHA Ta CTEHJOBOrO OOJagHAHHS TIiJ  4Yac
BUIIPOOYBaHb.

8). Ilpu omuci CFD-momeni Teuii B po3mini 2 aBTOp He AOCHTH JETAIBHO
MOCUIIAETBCS HA JIiTepaTypHi Jukepena. Tak, He3pO3yMiIo MOXOMKEHHS NPUIHATHX
3HA4YeHb KOEe(illieHTIB BAKOPUCTaHOT MOZIeNi TypOyieHTHOCTI (cTop. 69).

9). Y posnini 2 npu OmMCi eKCNepHMEHTANbHOrO CTEHAY Ta MpPOLeCy HOro
MOJIS/TIIOBAHHS aBTOP HE OIKCAB, 3BIAKA B3SJIMCS PO3MIPH IIPOTOYHOT YACTHHH CTEHLY:
4d  BIH HOro OOIPYHTOBAaHO CHPOEKTOBAHO IiJ MapameTpu [BUIYHA, SIKHil
BUIIPOOyBaBCs, 4YM OyJI0 BUKOPHCTAHO BKE HasBHMHA cTeHa. Y 000X BUIAIKax
BUHUKAE 3alUTAHHS LIOJI0 BIANOBIIHOCTI PO3MIpiB, sike B poOOTi HE PO3KPUTO.

10).Tekct poboTH He 1030aBICHHH NEAKMX TIPAMaTHYHUX [OMWJIOK Ta
HeTo4HoCcTel. Tak, Hanpukian, Ha cTop. 4 OQHE peYeHHsI MOBTOPIOETLCS IBiYi; Ha
cTop. 57 HamUcaHo, 1o Ha puc. 2.2 npexcrasiaeHo 3D-mMonens creny, xoya ne e 3D-
MoOJe/lb, a JBOBHMIDHA CXeMa; Ha cTop. 61 3aMicTh «I'yCTMHA rasy» BHKOPHCTaHO
TEPMiH «IIJIBHICTh»; 3MICT PHCYHKY 2.9 He BinmnoBimae Ha3Bi «MeTOIM YHCENIbHOTO
PO3paxyHKy» - Ha HbOMY 300p@XE€HO MEHIO HaNAIITyBaHHs IPOIPAMHOTrO 3acoby;
Ha3Ba MIAPO3A. 2.4 € HEKOPEKTHMM CJIOBOCHOYYeHHSM «Pe3ynbTati pospaxyHKis
MaTeMaTUYHOr0 MOJIGNIIOBAHHSI»; Ha3Ba PO3idy 4 MICTHTh rpaMaTH4Hy MOMUIKY,
TOLLLO.

7. BucHoBKH

HaBezeni 3ayBaxeHHs He BIJIMBAIOTH HA 3arajbHy O3WTUBHY OLIHKY pOGOTH —
BOHH CKOpIILIE € HACJIAKOM Pi3HOMIAHOBOCTI JAUCepTaLli, Lo € BUOOPOM aBTOpA.

Y ninomy, cdopmyiboBaHy Ha MOYaTKy PoOOTH METY AOCATHYTO. Y pesyibrati
BUKOHAHMX HAYKOBMX JIOCIIJUKEHb COPMOBAHO MOJEII Ta METOMH, SIKi [03BOJIMIIN
CIOPOEKTYBATH CTEHJ 3 YHIKQILHMMM IapaMeTpamu # 3a0e3neduTd edeKTHBHE
BUKOHAHHS Jly’)Ke BaXJIMBUX BUCOTHUX BUIPOOyBaHb ABUTryHa. /lucepraniiina podora
BUKOHAHA Ha JI0CTaTHLOMY HayKOBOMY PIBHI Ta € 3HAYHOIO TPAIIEIO, 1110 MiCTUTh HOBI
HayKOBO OOIPYHTOBaHi pe3ynbTaTH B raiy3i paKeTHO-KOCMIYHOI TeXHIKM, sKi €
BUPILIEHHSIM BaXJIMBOTO HAYKOBO-TIPAKTUYHOIO 3aBIAHHS 3a0e3[edYeHHS BHCOTHHX
BUIIPOOYBaHb CHIIOBUX yCTaHOBOK 3 PP/I muist ocTanHix cTyneHiB paker.

Juceprauis Bianosinae cnenianbHocTi 134 — aBiauiiina Ta pakeTHO-KOCMiuHA
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