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3a crierianbHicTIO 134 ABiariiiHa Ta pakeTHO-KOCMIYHA TeXHIKa

AKTYaJbHICTh TeMH A0CJiIKeHHsl. Po3poOka HOBUX 0araTtooOiIsounx
CXeM paKeTHHX JBUTYHIB € OJHUM 13 HaWaKTyaJbHIIIUX CY4aCHUX HaIpsMiB
PO3BUTKY PaKETHO-KOCMIYHOI TexHikH. Bunukae nurtanas — Yomy? Hacammepen,
caMe TOMY, II[0 PAKETHUM JBUTYH € HAaUJOPOKYOK YaCTHHOK pakeTH. be3yMoBHO,
OJTHUM 3 TAaKUX HANpPAMKIB € JOCIIJUKEHHS 1 B MOJAIBIIOMY 3 YypaxyBaHHSIM
OTPUMAHUX PE3yNIbTATIB NPOEKTYBAaHHs AETOHALIMHMX JBUTYHIB. [X BUKOpHCTaHHS
y PpaKkeTHMX JIBUTYHaX Ja€ MOXJIMBICTh 3HAYHO TMIJBUIIUTH  IHUTOMI
XapaKTEPUCTUKU JBUTYHHOI YCTAHOBKH TIPU CHPOIICHHI 1i KOHCTPYKITI 1 3HUKEHHI1
Macu. OKpiM LBOTO cepes NepeBar JAETOHAUIWHHUX JBUTYHIB MOXHA BHJILIUTH
HU3BKWAW THCK MOCTAYaHHS KOMIIOHEHTIB IMajiMBa, IO J03BOJISE BIJIMOBHTHCH BiJl
CKJIQHOTO TYpOOHACOCHOTO arperary, MpoCTOTY PETYJIIOBaHHS MapaMeTpiB.

OpHak B 1IbOMY BHUIIQJIKy Kamepa pPaKeTHOTO JIBUTYHA MiAJA€THCS BIUIUBY
OUIBIII BHCOKOTO TEIJIOBOTO HaBaHTaXeHHsA. [lpu neroHarmiiiHOMy TOpiHHI
B110yBa€ThCSl BUAUICHHS 3HAYHOI KUIBKOCTI €HEprii 3 BETUKOK HIBUJIKICTIO, IO
MO€ CYTTE€BHH BIUTMB Ha Tpare3JaTHICTh KOHCTPYKIli KamMepw IBUTYyHA. Tomy
BUPIIIEHHS 3a7a4i 3a0e3MeUeHHsS HAAIMHOTO OXOJOJ/KEHHS KaMepH PIAMHHOTO
PaKEeTHOTO JETOHAIIMHOTO JBUTYHA € aKTyaJIbHOIO JJIsi TIOJAJIbIIOI pO3pOOKH Ta
BUKOPHUCTAaHHS JCTOHAIIMHMX JBWUTYHIB Yy aBialliiHIM Ta pPaKeTHO-KOCMIYHIN
TEXHIIT.

JHuceprartiiiftHa poO0oTa BUKOHYBAJIACh Y BIAMOBIIHOCTI 3 1HAMUBIAyaJIbHUM
MJIAHOM MIATOTOBKHU acIipaHTa Ta B paMKax JIep KO0 KeTHOT TeMu «JlocimiKeHHs
MPOIIECIB Yy JBUTYHHUX Ta CHEPreTUYHHX YCTAHOBKAX KOCMIYHOI TEXHIKH Ta
CHEPreTUYHUX CHUCTEMax TOCIOJApYOro MNpHU3HAYCHHS Ha 0a3l HEeTpaguIliiHUX
JKepen eHeprii», Homep aepxkpeectpanii 01190101165, ®TD-26-19, 2019-2021.

HaykoBy HOBHU3HY oOjep:KaHMX pe3yJbTaTiB MOXHa c(QopMyIIroBaTH,
BUXOJSIYM 3 BHUCHOBKIB JI0 PO3TJSHYTHX B POOOTI KOHKPETHUX 3aj]lay, SIKi BCI €

HOBUMH. OTXKe, BIEpIIE:



- BCTAHOBJIEHI OCOOJMBOCTI MPOTIKAHHS CKJIAJHUX TEPMOTa30AMHAMIYHUX
MPOIIECIB Y Ta30BOMY IIOTOKY 3a (PPOHTOM JE€TOHAIIMHOI XBWII, MOB’sI3aHl 3
BUHUKHCHHSIM TIONEPEYHUX XBWJIb, SKI 1HTEHCH(]IKYIOTh TEIUIOOOMIH MIXK
MPOYKTaMHU JIETOHAIIT Ta CTIHKAMU KaMepH;

- Ha OCHOBI OTPMMAaHUX pE3YJNbTATIB OOYMCIIOBAILHOTO EKCHEPUMEHTY
pO3po0JIECHO Ta OOIPYHTOBAHO HOBY KOMOIHOBaHY TpaHCHIPAIIHHO-TIPOTOUYHY
CUCTEMY OXOJIOJDKEHHSI Ta J>KMBIICEHHS KaMepu IMITyJIbCHOTO J€TOHAI[IHHOTO
JIBUTYHA,

- 3 BUKOPUCTAHHSIM BCTAHOBJICHHX 3aKOHOMIPHOCTEH MpolieciB 3 (pazoBUMU
nepexo/laMu 3alpolOHOBAHUI Ta OOIPYHTOBAaHUN HOBHM CIIOCIO OXOJOMKCHHS
KaMepH pIIMHHOIO PaKEeTHOTO JETOHALIHHOTO JIBUTYHA;

VY A0CKOHAIEHO Ta JOTIOBHEHO:

- HAyKOBI JlaHl IIOJ0 HPOLECY CIOPOXHEHHS KaMepu IMIIyJIbCHOTO
JIETOHAIIMHOTO ABUTYHA B1J IPOAYKTIB J€TOHAIII].

VYci orpuMmaHi B poOOTI pe3ylbTaTH € HAYKOBO OOIPYHTOBaHUMH, IO
3a0e3MeyyeThCsl KOPEKTHICTIO MOCTAHOBOK 3a/1ay, BUKOPHCTAHHSAM arpoOOBaHUX
MaTeMaTUYHUX MoOJeNed 1 aHAJTITUYHUX METOJIB, TMOPIBHSIHHAM YaCTKOBHX
BUMA/KIB 13 BIIOMUMH aHAJIITHIHUMH PO3B'SI3KaMHU.

IIpakTnyHe 3HAYeHHs POOOTH TOJSITAaE Yy TOMY, IO OTPUMaHE PiBHSHHSA
perpecii /103BOJIsiE BU3HAYUTH CEPEAHE TEIUIOBE HABAHTAXCHHS JIETOHAIIMHOI
kamepu. [IpencraBneHa MeToAMKa BH3HAUYEHHS T'YCTUHU MHMTOMOTO TEIJIOBOTO
NOTOKY MOXE 3aCTOCOBYBATHCSl IpH MPOEKTYBaHHI Kamep NEepCIEeKTUBHUX
IMITyJIbCHUX JIETOHAIIIWHUX NBUTYHIB. OTpUMaHO HOBE KpHUTEpiaJibHE PIBHIHHS
JUISl BU3HAYEHHS! IHTEHCUBHOCTI TypOYyJIEHTHOCTI Y MPHUCTIHKOBOMY IIapl Kamepu
IMITyJIbCHOTO ~ JIETOHAIlIiHOTO  JBUryHa. Po3poOieHa HoBa  KOMOIHOBaHa
TpaHCHIPAIIHHO-IPOTOYHA CHUCTEMa OXOJIOJKEHHS Ta IKUBJICHHS KaMepH
IMITYJIbCHOTO JIETOHALIHHOTO JIBUTYHA.

Anpobaunia pe3yabTaTiB podOTH € JIOCTATHHOIO: YOTHUPH JOMOBiNI Ha
MDKHApOJIHUX HAYKOBUX KOH(pepeHwisx (yci 3 myOikaii€er Te3), YOTUpU JOHOBII
Ha BCEYKPAiHChKUI HAYKOBUX KOH(epeHiisx (yci 3 myOmiKalliero Te3).

Ilyoaikanii 3a Temoro aucepramii. OCHOBHI TOJOXEHHS TUCEPTAITHOT
poOOTH TMOBHICTIO BHCBITJIEHI y OIYOJIKOBAaHWX HAYKOBHUX Mpalsx. 3a TEMOIO
aucepranii npeacTtaBieHo 15 HaykoBHUX poOiT, cepea SKUX MmyOuikalis 7 crarte y

($haxoBUX HAYKOBUX XypHalaX YKpaiHu KaTteropii b 3 TeXHIUHMX HayK, OJUH
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1HIEKCYIOTbCSl Y HayKoMeTpuyHHUX Oa3zax Scopus 1 Web of Science, Ta y 8 te3zax
JIOTIOBIJIeH MIDKHApOAHUX Ta BCEYKPAiHCHKMX HAYKOBUX KOH(EPEHITIsX.

Crpykrypa pobotu. CTpyKTypa AHMCEepTaliifHOi poOOTH CKIATAEThCS 3
aHOTaIli, BCTYIy, YOTUPHOX PO3IUTIB 3 BUKIAIECHHSM pE3YyJIbTaTiB BIIACHHUX
JOCTIIKE€Hb, BUCHOBKIB /10 KOXKHOTO PO3LTY OKpPEMO Ta 3arajJbHOr0 BHCHOBKY,
CIUCKY BUKOPHUCTAHUX JKEPEIl Ta 0AaTKy. Bukopucrani mxepena BKIOYaAOTh 66
HaliMeHyBaHb. Jlucepramiiina poOoTa mnpouTtocTpoBaHa 71 puCyHKOM Ta 7
tabauisaMu. OOCIT OCHOBHOTO TEKCTy - 121 CcTOpiHKa, IO BIiJMOBIIa€ BUMOTaM,
BCTAHOBJICHUM OCBITHBO-HAayKOBOIO IIPOTpaMoro «ABialliiiHa Ta paKeTHO-KOCMIYHA
TeXHIKa» chemianbHOocTi 134  ABiamiiiHa Ta paKeTHO-KOCMIYHA TEXHIKA.
OdopmieHHsI poOOTH BIJIIOBIIa€ YUHHUM BUMOTaM.

Y Berymi OOIpyHTOBAHO AaKTyaJIbHICTh BHOpPAaHOI TEMHU JOCIIIHKCHHS,
MIPEICTABICHO METY, MpeaMeT Ta 00 €KT IociiKkeHHda. Mera poboTu mossrana y
JOCHIPKEHH] BIUIMBY XapaKTEPUCTUK JETOHAIIMHOTO MOTOKY Ha IMIYJbCHI Ta
TEIUIOBI TPOIECH Yy Kamepl IMIYJIbCHOTO JAETOHAIIMHOIO JBHUIYHA, PO3pOOI
1HKEHEPHOI METOJIUKH JUIsl BU3SHAYECHHS TEIJIOBOTO PEKUMY POOOTH Kamepw Ta
po3pobIi  ePeKTHMBHOI  CHCTEMH  OXOJO/DKCHHS  KaMepu  IMITYJbCHOTO
JIeTOHAIlIITHOTO ABUTYHA. MeTa chopMyibOBaHa YiTKO 1 TpaMOTHO. BinmoBigHo 10
Metd Oynu chopmMoBaHl 3aBIaHHA JOCHIKEHHS. TakoXX 0XapaKTepu30BaHO
HAyKOBY HOBHW3HY Ta TIPaKTU4YHI PE3yJbTaTH MPOBEACHOTO JIOCIIKESHHSI.
[IpencraBneno nepenik myOikaiii Ta arpo0artiiii poOOTH 3a TEMOIO AUCEPTAaIllii.

Ilepmmii po3ain mpeacTaBisie aHami3 JiTepaTypHUX JKepen iHdopmarrii 3a
TeMoro nuceptarii. Posrmspanuce poboTH  3apyOiKHUX, PAISHCHKUX Ta
YKpaiHChKUX AochigHukiB. [IpoaHanizoBaHO PO3BUTOK JAETOHALIMHUX JIBUTYHIB
nouynHatoun 3 poOiT UYenmena-XXKyre 10 cydacHUX po3poOOK y I 0OJacTi.
Omnwucani BiJIOMI CTIOCOOHM Ta CUCTEMHU OXOJOKEHHS, IKI BUKOPUCTOBYIOTHCS JIJIS
IMITyJIbCHUX ~ JIETOHALIMHUX JBUTYHHMX ycTaHOBOK. I[IpoBenenuit  anami3
JITEpPaTYypHUX JDKEped Ja€ MOXJIHMBICTh UITKO copmMyBaTH MUl Ta 3aaadi
[MOAJIBIIIOT0 JTOCIIKEHHS.

Jlpyruii po3ainl npucCBSYEHHUI JOCIHIIKEHHIO JETOHALIWHOTO MpPOLECy y
KaMmepi IMITyJIbCHOTO JE€TOHAIliHHOTO naBuryHa. OmmcaHl OCHOBHI TOJIOKEHHS
KJIACUYHOI ~Teopii JeTOHAIii Ta TMPEACTaBICHI PE3yJbTaTH YHUCEIHLHOTO
MOJIETIOBAaHHS AETOHAIIIHOT Teuil y KaMepl IMIIYJIbCHOTO JETOHALIMHOTO IBUTYHA.

3a pesyiapTaTaMyd MOJECIIOBaHHSA C(OpMyYJIbOBaHI pEKOMEHJalli 1100 BHOOPY
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MoOJieJiell Mpu YHMCeTbHOMY AOCTIKEH1 AeToHaliiiHoro mnoTtoky. IlpencraBieno
MOPIBHSHHS OTPUMAHUX PE3YJIbTATIB 3 PO3PAXYHKOM 32 BIJIOMUMHU aHATITUYHUMU
3aJIEKHOCTSIMU Ta EKCIIEPUMEHTAJIbHUMHU JaHUMH, SKE€ I[0Ka3ye MPUHHATHY
TOYHICTh B Mexax moxubku a0 10%. Y mporeci MonmemtoBaHHS BUSBICHO
0COOJMBOCTI TEPMOTa30AMHAMIUYHUX IPOLECIB 3a (POHTOM JETOHALIWHOI XBHII,
0 TIOB’s3aHl 3 BHUHUKHEHHSIM TMIOMEPEUYHUX XBWJIb, SAKI 1HTEHCU(]IKYIOTh
TEII000MIH MK NMPOAYKTAMHU JICTOHAIII] Ta CTIHKAMHU KaMepH.

VY TpeTboMy PO3iJii IPEICTABICHO JOCIIKEHHS IMITYJIBCHUX Ta TEIJIOBUX
XapaKTepUCTUK KamMepu IMMIYJIbCHOTO JeTOHaIiiiHoro naBuryHa. OCHOBHHM
METOJIOM JOCTIPKEHHSI BUCTYIIaB METOJ OOUYUCITIOBAIBHOTO €KCTIEPUMEHTY 3T1IHO
Mozedel  mpeacTaBieHUX y  JapyroMmy  posaun.  [IpoBeneHo — moBHuUM
0araTo(pakTOpHUI EKCHEPUMEHT y SKOMY pO3IJIAJaBcs BIUIMB Ha MapaMeTpH
KaMepH JABUTYHA YOTUPbOX HE3aJEKHUX OJIMH B1Jl OAHOTO (PakTOpiB. Y pe3ynbTaTi
JOCIIIJIKEHHSI OTPUMAHO PIBHSHHS perpecii s BU3HAYECHHS CEPEHbOI T'yCTUHU
TEIJIOBOTO TOTOKY Yy Kamepl IMITyJIbCHOTO AETOHALIMHOrO JABUTYHA 3a Meploj
OJTHOTO IMKJIY Ta OTPUMAHO HOBY KpHUTEpIlalbHY 3aJIEKHICTh A PO3PaXYHKY
3HAUEHHA IHTEHCUBHOCTI TYpOYJIEHTHOCTI y TIPHUCTIHKOBOMY IIapli KaMmepu
3ropsiHHS. Ha OCHOBI OTpMMaHOTrO KpUTEPIaIbHOTO PIBHSHHS OIKMCAaHAa HOBA
1H)KEHEpPHA METO/MKA, SKa J1a€ MOKJMBICTh BUKOPHUCTOBYBAaTH BIJOME PILICHHS
JUIST BU3HAUEHHS THTOMOTO TEIJIOBOTO TOTOKY, IIO TepeaacTbcs KOHCTPYKIT
KaMepH, y KO)KHUM MOMEHT 4acy JETOHAIIITHOTO IUKITY.

Y d4erBeproMy PpoO3aidi BHpINIYEThCS KIIOUOBAa 3ajJada MPOBEIACHOTO
JOCIIJKEHHSI — pO3poOKa e(EeKTUBHOI CHCTEMH OXOJOJDKEHHS KaMmepu
JIETOHAIlIMHOTO  JIBUTYHA. BUWKOpUCTaHHS BIJOMHUX CHCTEM Ta CIOCO0IB
OXOJIOJKEHHSI KaMEpPH PIAMHHOTO PaKeTHOTO JBUTYHA HE MOXYTh 33JOBOJHHUTH
BUMOTH JJIsl 3a0€3Me4YeHHs] HEOOX1THOTO TeMIEPaTypHOTO PEXUMY KOHCTPYKIIIT
kamepu. [l BUKOHAHHA YMOB HAJIHHOTO OXOJIOJDKEHHS KaMepH pPIAUHHOTO
pPaKeTHOro JETOHALIWHOrO JBUTYHA 3allpOIIOHOBAHO Ta OOTPYHTOBAHO HOBI
CUCTEeMH Ta CHOCOOM OXOJO/KEHHS. 3acTOCyBaHHS HOBOI KOMOiIHOBaHO1
TpaHCIPAIifHO-TTPOTOYHOI CHCTEMHU OXOJIO/PKCHHS Ta KUBJICHHS KaMepU JIBUTYHA
Jla€ MOKJIMBICTH 3a0€3MeYUTH HEOOX1IHY TeMIepaTypy CTIHOK KaMepH, 3A1HCHUTH
Mo/1avy HOBOI MOPIIi KOMIIOHEHTIB MajinBa A0 KaMEpH 3TOPSHHS Ta MiIBUIUTH
e(peKTUBHICTh CHUCTEMH HaJAyBy manuBHUX OakiB. Opranizamis pobotu

I[CTOHaHiI\/’IHO.l' ,Z[BI/IFyHHOI YCTAaHOBKHM 3a HOBOIO 3aIlIpOIIOHOBAHOIO CXEMOIO 3
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BUKOPHUCTAHHSAM MPOIECIB (Pa30BOro MEPEXoay y TPaKTI OXOJOKEHHS JO3BOJISE
3aCTOCOBYBATH BIJOMY MPOTOYHY CHCTEMY OXOJIOJKEHHS Ta 3a0€3MeUUTU Kamepy
ra3u(ikoBaHUMU KOMIIOHEHTaMU TaIUBa.

BucHOBKH chHOpPMYITHROBAHO 10 KOXKHOTO PO3MITY AUCEPTAIiitHOI pobOTH,
HANOUIBII Baromi 3 HUX, 110 LIJIKOM, HA MOIO TYMKY, BiJIITOBIAAIOTh MOCTABICHUM
3aBJIAHHSAM Ta JIOTIYHO BUIUIMBAIOTH 3 MIPOBEICHOIO JOCITIIKEHHS, TOJaHO B KIHIII
pobotu. uceprtaiiiiHa poOOTa YITKO CTPYKTypOBaHa, JIOT1YHO BHUKJIAJCHA,
OIMKCAaH1 pe3yJbTaTH IPYHTYIOTHCA Ha MPOBEACHOMY aHai31 HAYKOBUX JDKEpeN Ta
HiATBEP/DKYIOTHCS MaTepiallaMy BIACHUX JTOCIIKECHb.

Bucoko oniHowoun npeacrasieHy AxcboHoBuM O.C. qucepraiiiro, BBaKaro
3a JIOI[IbHE BUCJIOBUTH JIEAK]1 3ayBasKEHHS TAa MO0AKAHHS !

1.V pobGotri aBTOp Bij y3araJlbHEHOTO TOHSATTS PakeTHui aeTOHAIIMHUIMA
JIBUTYH TIEPEUIIIOB 10 KOHKPETHOTO - IMITynbCcHUM netoHaniinuii 1suryH. bymna 0
1iKaBa JIyMKa aBTopa npo OOepToBUi NETOHAUIWHUNA ABUTYH, SKUWA TaKOX €
IPEIMETOM 1IHTEHCUBHUX JOCIIKEHb Y CBITI.

2. Ilpu 3ragyBaHHi yKpaiHCbKUM BuUeHHMX (y TMEpUIOMY pO3IUI), fKi
3aiiMaucs JOCHIKCHHAMU JACTOHAIIMHUX JABUTYHIB, JOpeyHO Oyno O mpuUBECTH
HAyKOBI MpOOJEeMH, SIKI BOHM BHPIIIWIN, a TaKOX 3pOOUTH TMOCWUJIAHHS Ha
BIIMOBIHY JIITEpATYPY.

3. Cepen HalO1IbII TOMTUPEHNX KOMITIOHEHTIB MajiBa B CYYacHIM paKeTHO-
KOCMIUHI¥ TexHill aBTop He Bka3as rac (RP-1).

4. Ha cropinm 103 naBeneHno piBHsSHHS Bieraca st po3paxyHKy BeJIUYHHH
KOHBEKTUBHOTO TTUTOMOTO TEIJIOBOTO MOTOKY BiJ MPOAYKTIB JAE€TOHAIlT JO CTIHKH
kamepu. byno 6 1ikaBo MoOa4YUTH OLIHKY TEIJIOBOTO MOTOKY Y CTIHKY 33 PaXyHOK
BUIIPOMIHIOBaHHS IPOJYKTIB 3TOPSIHHSI.

[Ipore BKka3aHi 3ayBa)K€HHS HE 3HIKYIOTh B IIJIOMY BHCOKOI OIIIHKU
BHKOHAHO1 POOOTH.

3araJbHuii BHCHOBOK. BBaxato, mo 3m00yBau AxckoHoB O.C. B
pe3ynbTaTi BUKOHAHHS JUCEpTaliiiHOI poOOTH MOBHICTIO OBOJIOJIB METOAOJIOTIEI0
HAyKOBOi isUTLHOCTI, OCOOMCTO OTpUMaB Baromi HaykoBi pesyibTatu. OTXe,
nuceptamisi  AxcboHoBa Onekcangpa CepriiioBuua «Po3poOka edekTuBHOI
CUCTEMH OXOJIOJIKEHHSI KaMepHu PIAMHHOIO PaKETHOTO JIETOHALIWHOTO JBUTYHA) €
3aKIHYEHOIO0 HayKOBOIO MpaIleto, sika BiAnoBinae Bumoram [lopsaky mpucymxeHHs

CTyneHsi JokTopa ¢igocodii Ta ckacyBaHHs PIIIEHHS Pa30BOi CIeliali30BaHOI
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BUYEHOI pajau 3aKjaJy BHUIIOI OCBITH, HAyKOBOI YCTAHOBH IPO MNPUCYIKEHHS

CTymeHsi JokTopa dinocodii, 3arBepmkeHoro mocraHoBoro Kabinery MiHicTpiB

Yxkpainu Big 12 ciuas 2022 p. Ne 44 (3i 3miHamu), a i aBTOp 3aciayroBye Ha

IIPUCYDKEHHS CTylleHs oKTopa Qinocodii 3a creuianpHicTio 134 ABiarmiiina Ta

pakeTHO-KOCMiYHa TeXHiKa.

Peuenzent:

3aBiyBau Kadeapu IBUTYHOOYIyBaHHS
JIHIIPOBCHKOTO HalliIOHATBHOTO
yHiBepcutery iMeHi Onecs ['oHuapa,

//

nionuc npogecopa Mimirosa FO.Q. 3aceiouyro.
Y4eHull cekperap

JIOKTOp TEXHIYHUX HayK, mpodecop >

JIHITPOBCHKOTO HalliOHATIBHOTO
yHiBepcuteTy iMeHi Onecs ['oHyapa,
KaHauaaTka Gpi3uKo-MaTeMaTUYHKX HAYK,
JIOLEHTKa |
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