BIAI'YK
o(iIifHOTO OTIOHEHTAa Ha AUCEPTAIINHY POOOTY
AxcboHoBa Onekcannipa CepriiioBuda
«Po3podka edeKTUBHOI CHCTEMU 0XOJIOKEHHSI KaMepH
PIIMHHOI0 PAKETHOIO J€TOHAIIITHOT0 IBUTYHA)
nojaHy Ha 3700yTTS HAYKOBOTO CTyIeHs JIoKTopa (dinocodii
3a crenianbHicTio 134 ABialiiiHa Ta paKeTHO-KOCMIYHA TEXHIKa

AKTYaJILHICTH 00PaHOI TeMHU A0CTiIKEHHS

JleToHaIii{H1 JBUTYHH - OJHH 13 OCHOBHHX BHJIIB PaKETHUX Ta aBlallifHUX
JIBUTYHIB HACTYIHOT'O MOKOJIHHS. 3aCTOCYBaHHS TaKOTO BUY JTBUTYHIB J03BOJISE
BIJIMOBUTHUCS BIJ] TypOOHACOCHOI CHCTEMH TIOCTayaHHs MalvBa Ta 3I1ACHUTU
nepexi 1o OUIbII TPOCTOI Ta HAMIWHOI BUTHUCKHOI CHCTEMH. 3a TMOTYKHICTIO
00’€MHOTO TEIUIOBUAUICHHS JETOHAIIMHI JBUTYHHM Ha JEKiJIbKa TOPSIKIB
MEPEBUIIYIOTh AHAJIOTIYHUN TTOKA3HUK JIJISl aBlallliHUX Ta PAKETHUX JBUTYHIB, SIKi
IpalioTh 3a HUKIOM bpaiiTtona. BuaiieHHs eHeprii 3 BUCOKOIO MIBUAKICTIO MPU
JETOHALIITHOMY PEXHMI TOPIHHSA A€ MOXJIMBICTb CYTTE€BO 3HM3UTU TabapuTHI
pPO3MipH Ta Macy JBUTYHHOI YCTaHOBKH.

[IpakThyHe 3acTOCYBaHHS JETOHALIMHMX JIBUTYHIB BUMAara€ po3B’si3aHHS
JNEeSKUX CKIAQIHUX TEXHIYHUX 3a/ady, OJHIEI0 3 fAKUX € 3ajJadya HaJIiHOTO
OXOJIO/DKEHHSI KOHCTPYKLII KamMepu JBUTYHA, SKa MIAJAETbCS 3HAYHOMY
TEPMIYHOMY HaBaHTaXCHHIO. BuMorn 10 cucTeMH OXOJIOKEHHS KaMmepu
JETOHAIIIMHOTO JBWUTYHA OUIBIN CKJIagHI HA BIAMIHY BiJI BHUMOT JI0 CHCTEM
OXOJIO/DKCHHS KaMmep pPIAMHHUX pakeTHUX JBUTYHIB. OcoOJMBOCTI mepediry
JIETOHAIIIITHOTO MPOIIECY MAaOTh 3HAYHUH BIUIUB HA 1HTEHCHUQIKAIIIIO TETUIOOOMIHY
MK TPOAYKTaMH JETOHAIl Ta CTIHKaMU KaMepu. [oMaTKoBUM OOMEXKCHHSIM €
TeMIlepaTypa caMoO3aliMaHHs MAJWBHOI CyMIIIi, siKa 3a3BUYail € HIDKYOIO BiJl
TEeMIIepaTypH, Ky 3JAaTHUA BUTPUMATH MaTepial CTiHKK Kamepu. Camo3aiimMaHHS
NaJMBHOI CyMilll MOXE MPU3BECTH A0 JAErpajaiii Mpolecy JIeTOHALIHHOTO
TOpIHHA Ta mepexony 1o aeduarpaimiiiHoro ropiHHs. Tomy Tema po3poOKu
eEeKTUBHOI CHUCTEMHU OXOJO/DKEHHS KaMepW JICTOHAIlIMHOTO JIBUTYHA €
aKTyaJIbHOIO.

AKTYyaJIbHICTh TE€MH JUCEPTAIlIMHOI POOOTH TaKOX MIATBEPKYEThCS ii
3B'I3KOM 3 TEMaTHKOI HAyKOBUX poOIT JIHIIPOBCHKOTO HAI[lOHAJIBHOIO
yHiBepcuTeTy iMeHi Onecs ['onuapa. /lucepramiitna pob6oTa BUKOHaHA B MeEXKax
JIepKOIOKETHOT ~ HayKoBo-zmocaigHoi  poborn JHY  Ne  0119U101165
«JlocmiKeHHs TPOIECiB y JBUTYHHUX Ta €HEPreTUYHUX YCTaHOBKAaX KOCMIYHOT
TEXHIKM Ta EHEePreTMYHUX CHUCTeMax TOCIOJapyoro MpHU3HAYEHHS Ha 0a3i
HETPAUIIIAHUX JKEPEN CHEPT1i».

Memorw pobomu € NOCTIIKEHHS TEPMOTa30IMHAMIYHUAX TIPOIECIB Y KaMmepi
IMITyJTbCHOTO JeToHamiitHoro aeuryHa (J1J1), po3poOka iHKeHepHOI METOANKHU IS
BU3HAYEHHS TEIUIOBOro pexumy kamepu JIJ[ Ta po3poOka eheKTUBHOI cucTteMu
OXOJIO/DKCHHS KaMepH IMITYJIbCHOTO JIETOHAIIIHHOTO ABUTYHA.



OcoOucTnii BHecOKk 3100yBaYa B OTPUMAHI HAayYKOBHUX pe3yJIbTATIB,
HA/JAHHUX B JMCepTaliiiHii poOoTi

OcoOuctuii BHECOK 3100yBaya MoJjsrae B aHajli3l CTaHy TEMHU JOCTIIKEHHS,
(bopMyIIOBaHHI METH Ta 3a]1a4y AOCIIHKEHHs; OOrpyHTYBaHH1 METO/IIB Ta MOJIEIEH,
o0paHuX i1 TMPOBEACHHS OOUYMCIIOBAIIBHOIO EKCHEPUMEHTY; KIJIbKICHOMY Ta
SKICHOMY aHaJli3y OTpUMaHUX Pe3ysbTaTiB; HalMCaHHI Ta oopMIIeHHI cTaTel Ta
JIOTIOBIJICH HAa HAayKOBUX KOH(epeHLisX. Po3poOka HOBUX CHUCTEM OXOJOKEHHS
KaMepH JIBUTYHa MPOBOAWIIACKH 3a Oe3nocepeaHboi ydacTi 3q00yBada. Pesynbratu
PO3paxyHKOBHX Ta TEOPETUYHUX JOCIIIKEHb, $SKI BHHOCATBCA Ha 3aXUCT,
OTpHMaHi aBTOPOM CaMOCTIHHO

OOrpyHTOBAHICTH i JOCTOBIPHICTH HAYKOBHUX I0JI0K€Hb, BUCHOBKIB Ta
peKoMeHaani

OOrpyHTOBaHICTh 1 JIOCTOBIPHICTh 3a0€3MEYY€ThCS KOPEKTHICTIO Ta
YITKICTIO IMOCTAHOBOK 33J]1a4 JIOCIKEHHS, Y3rOX)KEHHSIM OTPUMAHUX PE3yJIbTaTiB
3 BIJIOMUMH EKCHEPUMEHTAIbHUMHU JaHUMH Ta TEOPETUYHUMHU MOJIEISIMHU.
Pe3ynpTaTd mpOBENEHOIO0 OOYMCIIOBAIBHOTO E€KCIEPUMEHTY  BiANOBIAAIOTH
JiHCcHIN (D13MYHIN KapTUHI AETOHALII].

Crtpykrypa Ta 00csr auceprauii

HucepTartiitHa poOoTa BKJIto4ae B ce0e BCTYI, YOTHUPHU PO3ALIH, BUCHOBKH,
CIMCOK BHKOPHCTAHHMX JITEpaTypHUX JpKepen iHdopMmarii (66 mxepen), Ta
J0JIaTOK. 3arajibHuii 00csT aucepraiii ckiamae 151 cropinky. Y poOOTi MICTUTHCS
71 pucyHOK Ta 7 TaOIUIIb.

VY BCTymi onycaHo METy Ta OCHOBHI 3aja4i JOCIIKEHHS, HAYKOBY HOBU3HY
Ta TMpPaKTUYHE 3HAYCHHA OTPUMAHHUX pE3yNbTaTiB, MPEACTABICHO MEPETiK
nyOsikariil Ta anpooaiiii podOTH 32 TEMOIO JUcepTallii.

[lepmmii po3aut BigoOpakae cy4aCHUM CTaH PO3BUTKY JIOCHIIKEHb
JETOHAIIMHUX IBUTYHIB. [IpoBeeHo aHami3 HOCTYMHUX JITEpaTypHUX JKEpen 3a
TEMOIO Jucepraiii. Pe3ynbTaT mnpoBeaeHOro aHamily BKa3ye Ha ICHYIOUHU
npoOsieMu y po3poOili IMITYyJIbCHUX JETOHAIIMHUX JBUTYHIB Ta Ja€ MOKJIUBICThH
chopMyITrOBaTH OCHOBHI 331241 TOCI1IKEHHS.

Y napyromy po3aun aucepramiiiHoi poOOTH MPEACTaBICHO OIMHUC IPOIIECIB,
Kl TIPOTIKAIOTh BCEPEIMHI KaMepu IMITYJIbLCHOTO JETOHAIIMHOTO JBHUTYHA.
[IpoBeneno wyucenbHE MAOCTIDKEHHS TMapamMeTpiB JCTOHAIIMHOTO TIOTOKY Ta
MPE/ICTABICHO TOPIBHSHHSA OTPUMAaHUX pe3yJbTaTiB MOJIEIIOBAHHS 3 JaHUMH,
pPO3paxoBaHUMH 32 BIJOMOIO aHAMITUYHOT MoAeiTo. OTpuMaHa JieTajabHa KapTUHA
CTPYKTypH (pOHTY JeToHamiiiHOi XBwii. Brepiie BHSABICHO HasSBHICTH
nonepeyHux XxBWib 3a (ponToM X, sKI CHOpUAIOTH 3HAYHIA TypOysi3arii
IOPUCTIHKOBOTO IMIapy, IO MPHU3BOAUTH N0 IHTEHCH]IKaIli TErmI000MiHY MIiX
IPOJYKTaMU JETOHAILlI] Ta CTIHKAMU KaHAITy.

Tperiii po3auT NPUCBAYEHUN JOCHIDKEHHIO XapaKTEPUCTHK KaMepH
IMITYJIbCHOTO JIETOHALIMHOTO JIBUTYHA METOIOM 00YHCITIOBATILHOTIO
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eKCIEPUMEHTYy. PO3INIAHYTO BIUIMB YOTHUPHOX 3HAUYIIMX (PaKTOpiB Ha poOOTY
KaMepH JETOHAIIIfHOro [BHUTyHA. 3a pe3yJbTaTaMH EKCHEPUMEHTY OTPHUMAaHO
PIBHSIHHS perpecii Ais BU3HAYEHHS CEPEeIHBOTO 3HAUEHHS TYCTHHH TEIIOBOTO
NOTOKY 3a OJMH POOOYMHA IUKJI. 3ampolOHOBAHO HOBY I1HXKEHEPHY METOIUKY
BU3HAYCHHS BEJIWYMHU KOHBEKTHBHOTO TEIUIOBOTO TIIOTOKY BiJ TIPOAYKTIB
JETOHAIll J0 CTIHKM Kamepu JBuryHa. [IpoBeneHo po3paxyHOK Ha MIIHICTb
MOJIENIbHOT KaMepu IMIYJIbCHOTO JETOHALIMHOrOo JBUTYHA, KU IOKa3aB, IO
KOPOTKOTpPUBAJiE HABAaHTAXEHHS BHUCOKMM THUCKOM HE CIPUYHMHSE pyHHYBaHHS
KOHCTPYKIIIi.

Y uyerBepTOMY pO3AUTI TPENCTABICHO KPUTUYHHUI aHaNI3 3aCTOCYBaHHS
BIJIOMUX CHCTEM OXOJIO/DKCHHSI KaMepu PAKETHOTO JABUTYHA JUIsl IMITYJIbCHHUX
JIETOHAIIIMHUX JBUTYHIB. 3a pe3yJbTaTaMU aHalli3y 3p00JIEHO BHCHOBOK IIPO
HEOOXIHICTh PO3POOKM HOBUX CHUCTEM OXOJIOJDKEHHS [IJIsi JETOHAIIMHUX
neuryHis. [IpencraBieHa HoBa KOMOIHOBaHA TpaHCIIPALITHO-MPOTOYHA CUCTEMA
OXOJIO/DKCHHSI Ta JKUBJICHHS KaMEpH JBHUTYHA, SIKa MOXE BUPIIIUTH MPOOIeMy
HaJIIHHOTO OXOJIO/KEHHS KaMepH IMITYJIbCHOTO JAETOHAIIMHOrO ABUTYHA. OnucaHo
HOBUHM cCIOCIO opraHizamiii poOOTH [eTOHAI[IHHOI  JBUTYHHOI YCTAHOBKH 3
BUKOPHUCTaHHAM IPoI1IeciB ()a30BOro MEPexoly Y TPaKTl OXOIOKEHHS.

Y po60Ti MPUCYTHI BUCHOBKH JI0 KOXKHOTO PO3/LIY Ta 3arajibHi BACHOBKH 0
JaycepTaliiHoi poOoTH. BUCHOBKHM JIOT14HI, CTPYKTYpOBaHi 1 YiITKO BUIUIMBAIOTH 3
pe3yabTaTiB JOCHIKEHHS, OTPUMAHUX aBTOPOM.

CtyniHb HAYKOBOI HOBU3HU OTPMMAHUX Pe3yJIbTaTIB

HayxoBa HOBH3HA OTpUMaHUX PE3yJIbTaTiB MOJISATA€ Y HACTYITHOMY.

VY Xonmi YHCENBHOTO JOCIHIDKEHHS IMapaMeTpiB JETOHAIIHHOTO TOTOKY
BUSIBJICHI OCOOJIMBOCTI MPOTIKaHHS CKJIaAHUX TEPMOTra30JAMHAMIYHUX IMPOIECIB 32
(GpPOHTOM JI€TOHAIIITHOT XBUII1, OB’ s13aH1 3 BUHUKHEHHSIM MONEPEYHUX XBUJIb, SIK1
IHTEHCU(DIKYIOTh TEIIOOOMIH MK MHPOAYKTaMHU JETOHAIl Ta CTIHKAMU KaMEpH.
3a3HayeHy OCOOJMBICTH CJIIJI BpPAaxOBYBaTH TMpU MPOEKTYBaHHI CUCTEMU
OXOJIOJKEHHS! KaMepH JAETOHALIMHOrO IBUTYHA.

YTouHEHO JdaHl MIOAO TMPOLECY CHOPOXKHEHHS KaMepu IMITYyJIbCHOTO
JIETOHAIIIITHOTO JBUTYHA BIJ MPOAYKTIB JETOHAIll. YpaxyBaHHsS XapakTepy Ta
0COOJIMBOCTEH MPOIIECY CIMOPONKHEHHS A€ MOXIIUBICTh OTPUMYBATH pPe3yJIbTaTh
OJIBII TOYHOTO PO3PAXyHKY OCHOBHUX MapaMeTPiB IETOHAIIHHOTO MOTOKY.

3anponoHOBaHa HOBa KOMOIHOBaHAa TpPAHCHIPAIIMHO-IPOTOYHA CHCTEMA
OXOJIO/IPKEHHSI Ta >KMUBJIEHHS KaMepH IMIYJbCHOTO JIE€TOHALIMHOIO IBUTYHA, sIKa
3MaTHa 3a0e3MeYUTH JOMYyCTUMY TEeMIepaTypy KOHCTPYKII Ha ycCiX eramax
poOouoro mukiry aBuryHa. HoBa cucremMa OXOJIOMKEHHS JO3BOJSE YHUKHYTH
HEZOJIKIB, 10 MpUTaMaHHI BIAOMHM CHUCTEMaM OXOJIO)KEHHSI Kamep pPiAMHHHX
PAKETHHUX JBUTYHIB.

JloBeieHa MOJKJIMBICTh BUKOPHUCTAHHS IPOLECIB 3 (Pa30BUMH MEPEXOJAMHU
JUTSL TIIBUILICHHS €(DEKTUBHOCT1 CUCTEMHU 30BHIIIHHOTO TPOTOYHOTO OXOJIOIKEHHS.



IIpakTu4He 3HAYEHHSI OTPMMAHUX Pe3yJIbTATIB

Otpumane y poOOTI pIBHSHHA perpecii Ta HOBa I1H)KEHEpHA METOJUKA
pO3paxyHKy TYCTHHHM KOHBEKTHUBHOTO TEIUIOBOTO TMOTOKY Jal0Th MOKJIUBICTD
BU3HAYATH TEIJIOBUNA pexuM poOOTH KaMmMepHu IMIYJbCHOIO JI€TOHALIHHOTO
NBUTYHA. BukopuctanHs HOBUX €()EKTUBHUX CHUCTEM Ta CIIOCOOIB OXOJOJKEHHS
KaMepu JO03BOJISIIOTH 3a0€3MeUYUTH HEOOXIMHMM TeMIIepaTypHUH PEXUM poOOTH
KaMepu JETOHAIITHOrO [ABUTYHAa Ta JO3BOJIAIOTh MIABUIIUTH €(QEKTHUBHICTh
JBUTYHHOI YCTAHOBKHM Y IIJIOMY 32 PaxyHOK KOMIUIEKCHOI B3a€MOIi PIZHUX
CUCTEM (CHCTEMH OXOJIO/IPKEHHS, dKUBJICHHS, Ta HA/ITyBY HAJIMBHUX OaKiB).

PesynpTaTu aucepraiiiftHoi poOOTH BIPOBAKEHI Y HAaBUAJIBHUHN TpOIIeC HA
Kadeapi ABUTYHOOYIyBaHHS JIHITPOBCHKOTO HAITIOHAIILHOTO YHIBEPCUTETY IMEHI
Onecs Tonwapa Ta y nepxkanomy mianpueMctBl «KoHcTpykTopebke bropo
«ITiBpenne» imen1 M.K. Suarensay.

IIy0aikanisi OCHOBHHMX pe3yJIbTATIB AUCepTALil

OcHOBHI Marepianu AucepTauiiHoi poOUTH BiIOOpaxeHo y 15 HaykoBuX
nyOmiKamiax, 3 SKux: 1 crarTs, I0 1HACKCYIOThCS y HayKoMeTpudHik 6a31 Web of
Science, Ta 6 crarell y BITYM3HAHMX (PaxOBUX BHJAHHIX Kareropii b, 8 marepiani
(Te3u, TomoBi/Il) MIKHAPOIHUX Ta BITYM3HIHUX KOH(EpeH . Y 3a3HaYeHUX CTaTTIX
TTOBHOIO MIpPOIO TPEJICTABJICHI OCHOBHI Pe3yJIbTaTH JIUCEPTAallii.

3ayBaskeHHsI 1010 3MICTY AUcCepTalii
VY pesyabTati po3risaay AUCepTaiitHol pOOOTH € TaKi 3ayBayKCHHS:

1.V nucepramii Ha cTopiHii 57 BUKOPUCTOBYETHCA TEPMIH «IOTpiiiHA
TOYKa», SKUW B TEPMOJMHAMIII Ma€ 1HIIE 3HAYEHHS, aje TOSICHEHHS TEPMiHY
HABOJUTHCS Ha CTOPIHLI 61, 110 yCKIaAHIOE PO3YMIHHS pOOOTH.

2. IIpu Bepudikamii CFD monmeni neToHariitHuX MOTOKIB SKICHE TTOPIBHSHHS
MPOBOJUTHCSA 3 JAaHUMHU EKCIEPUMEHTAIBHHX pOOIT, a s KUIBbKICHHX OITIHOK
BUKOPUCTOBYIOThCSA PE3YJIbTATH PO3PAXYHKIB 32 aHATITUYHOIO MOAEII0. byno 0
JIOPEYHUM PE3yJIbTATH MOJEIIOBaHHS MOPIBHIOBATH 3 JaHUMU €KCIIEPUMEHTIB.

3. Ha cropinmi 68 y peueHHi «BBajkaeTbcs, IO HA €Talmi CIOPOKHECHHSI
KaMepH BiJl MPOJYKTIB JETOHAIlll 3MiHA MapaMeTpiB MOYHUHAETHCS Y TOW MOMEHT
qacy, KOJIM 3BOPOTHA XBWJIS PO3PIIKEHHS JOCATa€ TIyXOl CTIHKMA KaHaly.» CIij
Oys0 3poOMTH TOCHJIaHHS Ha JITepaTypy, a TaKoX BKa3aTH, SKI MapaMeTpu
IJIIAa0THCS 3MiHI HA €Tari CIOPOKHEHHS KaMEpH.

4.V nepenniky yMOBHUX ITO3HAY€Hb HABEICHO, 110 mapameTpu Lk Ta Lx — 11e
JIOBXKHMHA JCTOHAIIMHOI KaMepHu. Y 1IbOMY BHUITQJIKy HE 3pO3YMIJIO, IO MAEThCS Ha

yBa3i, KOJIH po3rssaacThest BigHomeHHs Ly/Lyx , 300paxkene Ha puc. 3.6, 3.8, 3.11,
3.12, 3.21 - 3.24, 3.27.



5. Ha cropiami 83 Bka3yeThcs, [0 30UTBIICHHS TPUBAJIOCTI MPOIIECY
BIJTUBA€ Ha CTBOPEHHS TATH KaMEpPOIO JBUTYHA. 3 TEKCTY HE3PO3yMiNIO, 110 aBTOP
MaB Ha yBasi. [[ns kpamoro po3yMiHHs, cliiji O0yyio HaBecTH (OpMYIly, 3a SKOIO
BU3HAYAETHCS TATA JCTOHAIIMHOTO JIBUTYHA.

6. Ha cropinmi 122 aBTOop CTBEpIKYE, IO 3MiHA JOBKHUHU KamepH y 4 paszu
npu3Bena A0 3MIHUM BEJIMYMHH CEPEJHHOTO IUTOMOrO TEIJIOBOTO TMOTOKY
npubnu3Ho y 1,5 pas, aje He MOSACHIOE sKa 3MiHa (30UIbIICHHS a00 3MEHIIICHHS )
JOBXKMHHU KaMepH Ta CEpeIHbOTO MUTOMOTO TETJIOBOTO MOTOKY B1JI0YBAETHCSI.

7.Y po3aim 4 HaBOAATHCS PE3yJIbTaTH MOJICITIOBAHHS TEMIICPATypPH CTIHKH
KaMepu TpU 3aCTOCYyBaHHI PI3HUX cuUcTeM oxosopkeHHs (puc. 4.3, 4.9 - 4.11,
4.13), ane wHemae TmTOBHOi iH(oOpMaIii, MO0 TPaHUYHUX YMOB, IO
BUKOPUCTOBYBAIHCS TIpH MojetoBaHHl. JlominpHOo Oyj0 O MpuBECTH PEXKUMHI
napaMeTpu Ta Koe(imieHTH TeTIOBIAaqi 0X0I0KYIOYNX CePEIOBHIIL.

8. ¥V pozminmax 4.2 Tta 4.3 po3rIsmarOThCs KOMOIHOBaHa 0OaraTOKOHTYpHA
MPOTOYHO-TPAHCIIpaIifHa CUCTEMa OXOJIOJKEHHSI KaMepu JIBUTYHAa Ta CHCTEMa
OXOJIOJDKEHHSI KaMepu JBUTYHA 3 ILMKJIOHHHM CEMapaTopoM, BIJIMOBIIHO, ajie
BIJICYTHIM aHaji3 BIUIMBY 3a3HAYEHHX CHCTEM Ha €(EeKTHUBHICTb pOOOTH Ta Maco-
rabapuTHI XapaKTEPUCTUKU JABUTYHHOI YCTAHOBKHU.

OpnHak, 3po0JieHl 3ayBaKEHHS HE HOCATH IPUHIUIIOBOIO XapakTepy, He
3MEHIIYIOTh HAyKOBOi Ta MPAaKTHUYHOI I[IHHOCTI JucepTaiiiiHoi poOOTH 1 He
MO3KYTb 1ICTOTHO BIUTMHYTH Ha 3arajibHy O3UTUBHY OLIIHKY JHUCEpTAaIlii.

BinnmoBigHicTh AucepTamii cneniaJbHOCTI, 32 SIKOI0 BOHA MOJAETHCH /10
3aXHMCTY

Hucepranist AxcboHoBa O. C. Ha Temy «Po3poOka edekTuBHOI crCTeMH
OXOJIO/DKCHHSI KaMepU PIIUHHOTO PAKETHOTO JACTOHAIIMHOTO JIBUTYHA» TOBHICTIO
BiIMOBiae cnemiaabHocTi 134 ABiariiiHa Ta pakeTHO-KOCMIYHA TeXHIKa.

3arajJibHUM BUCHOBOK

Ha miacraBi mpoBeaeHOro aHasizy MOKHa 3pOOUTH BUCHOBOK, 1110 32 CBOEIO
aKTyaJIbHICTIO, O0O0CSrOM BHUKOHAHUX JOCHIJ)KEHb, HAyKOBOI HOBHU3HOIO,
JIOCTOBIPHICTIO ~ OJIEpP’)KaHUX  pe3yJIbTaTiB,  OOIPYHTOBAHICTIO  BHUCHOBKIB,
obopmiieHHSIM poOoTH, auceprtarlis AxcboHoBa Onekcanapa CeprifioBuua
«Po3pobka e(heKTUBHOI CHCTEMH OXOJODKEHHS KaMepu PIIUHHOTO PAaKETHOTO
JETOHAIIIMHOTO  JIBUTYHa»  BIJNOBiAae KBamipikamiiHUM  BHMOTaM MO0
JUCepTalliil Ha 3700y TTs] BUEHOTO CTYIEHs JAOKTOopa (isocodii, BUKIAACHUM Y TIII.
9, 10, 11, 12 «IIpo mpucymkeHHs cTyneHs goktopa Qinocodii», 3aTBEpIKEHOTO
[ToctanoBoro KabGinery MinictpiB Ykpainu Big 6 Oepesns 2019 p. Ne 167, 3i
3MmiHamu, 3aTBeppkeHnME [locranoBoto Kabinery MinictpiB Ykpaiau Ne 979 Bin
21 xoBtHs 2020 p. Ta Ne 608 Big 9 uepBus 2021 p., «Ilopsaky mpuCyIKEHHS
cTymeHs: aokTopa ¢umocodii Ta CkacyBaHHS PIMICHHS Pa30BOi CHEIiali30BaHOT
BUEHOI paJM 3aKJajJy BHILOI OCBITH, HAYKOBOi YCTAaHOBU MPO MPHUCYJKEHHS
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cryneHs naokropa o¢inocodii» (ITocranoBa KabGinery MinictpiB Vkpainu Bif
12.01.2022 p. Ne 44), a ii aBTop, AkcboHOB Onekcannp CepriiioBud, 3aCiIyroBye
Ha IPUCYIPKEHHs] HAyKOBOI'O CTyIleHS NokTopa (inocodii 3a crmerianpHicTIO 134

«ABiarliiiHa Ta paKeTHO-KOCMi4Ha TEXHIKa.

Odiuilinuii onoHeHT
JIOLIEHT KadeIpu aepOKOCMIYHOI TETUIOTEXHIKH
HarioHanbHOT0o aepOKOCMIYHOTO YHiBEPCUTETY
iMm. M. €. XKykoBcbKoro

«XapkiBcbKuit ABiamniiauii [HCTHTYTY,
KaHJUAaT TEXHIYHUX HAyK, JOLEHT P

[
%

nignuc nouenta Muxaitnenko T.I1. 3acBiggyro:

Buenwnii cekpetap
HamionansHoro aepOKOCMi‘—IHOFq yHI
iMm. M. €. XXykoBcbkoro

«XapkiBchbkuil ABiarifiHuii
KaHIMIaTKa TEXHIYHUX HA

"
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