BIAI'YK
odIIIITHOTO ONTOHEHTA Ha JUCEpTaliitHy poOoTy
FOpkoBa bornana Bonoagumuposuya
Ha TeMy «P03po0OKa 1 00IpyHTYBaHHS METOJIUKHU PO3PAXYHKY CUCTEMHU 30€piraHHs 1
nojia4yi po0040i peYOBHHH €JIEKTPOPEATUBHOI ABUTYHHOI YCTAHOBKH», TIPEJCTABICHY HA
3100y TTs cTyneHs JokTopa dimocodii 3 ramysi 3HaHb 13 — MexaHi4Ha 1HXEHEPIs

3a crenianbHicTio 134 — ABiarliiiHa Ta pakeTHO-KOCMIYHA TeXHIKa

AKTyaJIbHICTh TEMH AUCEPTALIl

B ocTanHi poku 3HaYHO 3pic MOMUT Ha €NEKTPOPEAKTUBHI ABUTYHHI YCTAaHOBKH, 11O
3aCTOCOBYIOTBCSI HA OOPTY Cy4aCHHUX KOCMIYHHUX amapaTiB JJis JOCIIKEHHS MOBEPXHI
3emini, HaBKosozeMHoro 1 jgamekoro  Kocmocy.  OcHOBHUMH  (QYHKIISIMU
€JIEKTPOPEAKTUBHOI IBUTYHHOI YCTAHOBKU Ha OOPTY KOCMIYHOTO amapary € MmiATpUMKa
1oro opOITH IS MiABUIIIEHHS CTPOKY aKTUBHOTO 1ICHYBaHHS, Opi€EHTAIlis Ta CTa0Ii3allis
KOCMIYHOTO arapary Ha opOiTi, 3BeJICHHS anapary 3 po0o4oi opOiTH HAPUKIHITI CITYKOH.
Takum YWHOM, BiJI TapaMeTpiB JBUTYHHOI YCTAaHOBKM Yy 3HA4yHIA MIpl 3alieKUTh
e(deKTUBHICTh KOCMIYHOTO amapaTy B uijomy. Cucrema 30epiraHHs 1 mojpadi poOouoi
PEUYOBMHU € HEBII'€MHOI0 YAaCTUHOI OyAb-SIKOI €IeKTPOPEaKTUBHOI JBUTYHHOI
YCTAHOBKHU. Y 3B'SI3KYy 3 IIMM CHUCTeMa 30epiraHHs 1 mojayi podo4oi peuoBHHHU 1CTOTHO
BIUTMBA€ HA TPOJYKTUBHICTh, Bary 1 BapTICTh SK EJIEKTPOPEAKTUBHOI JIBUTYHHOI
YCTaHOBKH, TaK 1 CynyTHHUKa B 1ijioMy. CucteMa 306epiranss i mojadi poo0o4oi peuoBUHH
BUKOHY€ (QYHKIIT 30epiranHst poOo4yoi peyoBUHH y OasloHi, 3HUKEHHS TUCKY POO0UO0i
PEUYOBHHU 10 POOOYOro piBHA 1 MoAayi HEOOXITHOI KUIBKOCTI poOOUYOi PEUOBHUHU Y
neuryH. lle oOyMoBItO€ HEOOXIAHICTh SIKICHOTO 1 TOBHOIIIHOTO PO3PaXyHKY YCiX
€JIEMEHTIB cucTeMHu 30epiraHHsa 1 mojadi pobovoi pEeyOBHHH, IO JO3BOJUTH 3HAYHO
MOKpaluT €(GEeKTUBHICT, PO3POOKH 1 TMOAAIBIIOT0 BHKOHAHHS KOCMIYHHX MICIH.
Buxoasun 3 uporo, numceprauiiiHa pobora FOpkoBa borgana, sika crnpsMoBaHa Ha
PO3pOOKY METOAMKH PO3PAXyHKY CHCTEMH 30epiraHHs 1 mojadi eIeKTpOpPEeaKTUBHOI

YCTAHOBKH € BKpal aKTyaJIbHOIO JUI1 PO3BUTKY CYy4aCHOI KOCMOHABTUKH.



Ouninka  OOIPpyYHTOBAHOCTI HAYKOBHMX  pe3yJbTaTiB  aucepramii, IX
JOCTOBIPHOCTI TA HOBU3HHU.

HaykoBa HOBH3HA pe3ylbTaTiB JUCEPTALIAHOTO OCII/DKEHHS IIOJIATAE B
HACTYITHOMY:

a) 3n100yBau Breple CTBOPUB LITICHY METOAUKY PO3PaxXyHKY CHUCTEMH 30epiranHs
1 moaayl poOOYOT PEUOBHHU ISl €IEKTPOPEAKTUBHUX JIBUTYHHUX yCTaHOBOK. CTBOpeHa
METOJMKA J03BOJIUTh 3HAYHO TOJICTIIMTH Ta MPHUIIBHIIINTA PO3POOKY CHUCTEMH
30epiranHs 1 mogayi sl €JIEKTPOPEAKTUBHUX JBUTYHHUX YCTAaHOBOK, Ta MOXKE CIIyTyBaTU
OCHOBOTO JIJISl IOJANBIITUX JTOCIiIKEHb.

0) B pesynpraTri TEOpETUYHUX 1 €KCIEPUMEHTAIBHUX JOCIIIXKEHb, 3100yBadeM
3aMpoNOHOBaHI aJTOPUTMH MiATPUMAHHA TUCKY B PECHBEpl, AJIs IIMPOKOTO /Aiana3oHy
3Ha4Y€Hb TUCKIB y OaJIOHI cCUCTeMHM 30epiraHHs poOodoi peuoBUHH. JlaHe pillIEHHS Aa€
3MOTY 3MEHIITUTH Ta0apUTH Ta IMiIBUIIUTA TOYHICTh CHCTEMH TO1adi.

B) 3a00yBaueM 3ampoOINOHOBAaHI YTOYHEHI METOJUKHA PO3PaxyHKy OKpPEeMHX
€JIEMEHTIB CHCTEMH Mojiadl poO04oi peyoBHHU. A caMme 3ampornoHOBaH1 ab0 YTOYHEHI
HACTYIIHI METOJIMKH PO3PAXYHKIB:

— mapameTpiB OajoHy Ta ONTUMaJIbHUX TMapaMeTpiB poOOUYOi PEUOBUHU Yy
0anoHi, MO A03BOJSE BU3HAYUTH THCK Ta TYCTHHY 3amlpaBKu pPoOOYOi
PEUYOBHHH, 3a JONOMOIOI0 SIKMX MOKHAa BUOpaTh OalloH Ta BU3HAYUTH
3JIMIIIOK pOOOY0i PEYOBHHH 111 Yac Micii;

— 00MeXyBauiB MaCOBOiI BUTPATH, 1110 JO3BOJISIE OTPUMATH HEOOX1IHY JOBXKUHY
KanuisipHoi TpyOku 1 3abe3rneuyuTH MOTPiOHI MacoBl BUTpaTH pPoOOYOi
PEYOBUHU TIPU 33JJaHUX TUCKY Ta TEMIIEPATypi;

— HOBOTO0 KOHCTPYKTHBHOTO €JIEMEHTY, I €JIEKTPOPEAKTUBHUX JIBUTYHHUX
YCTaHOBOK SIKIi BHUKOPHUCTOBYIOTH KCEHOH y SKOCTI po0OOdY0i pEUOBHHH, —
razugikaropy, o 3amnodirae MOTPAIUIIHHIO PiaKoi (a3u podoyoi peuoBUHU

y pecusep;

— pecuBepy Ta mapaMeTpiB poO040i peHOBUHU PECUBEPA.



CtpykTypa, MOBa Ta CTHJb BHKJAJAEHHH Pe3yJbTATIB JAHCEPTALIITHOIO
JOCJIIIZKeHHSA

Hucepramiitna po0OoTa HamucaHa YKpPaiHCBKOIO MOBOIO, BCi iH(oOpMaIliiiHi
Marepiaiyd 1 pe3yabTaTH MOCTIIKEHb BHUKJIAJIEHI B JIOT1YHIM MOCIIAOBHOCTI, (popma
BUKJIQJICHHS JIOCTyMHA I CIHEMIATICTIB 33 JIaHO0 TEMAaTHKOI, BHUKOPHCTaHA
TEPMIHOJIOTISl BIAMOBIJAE 3araJibHONPUUHATIA B aBlallliHIA Ta PaKETHO-KOCMIYHIN
ramysi.

Juceprairisi CKIagaeThCs 3 BCTYMY, YOTHPHOX PO3MUIIB, 3arajlbHUX BHCHOBKIB,
CIIMCKY JIITEpaTypH Ta IMIECTH AOJIAaTKIB. 3arajabHui oocsr auceprarilii 161 cropinka.

VY Beryni po3kpuTa i OOTpyHTOBaHA aKTyaJdbHICTh TEMHU JUCEPTALIHOI pOOOTH,
chopMyTLOBaHI MeTa Ta 3aJa4i JOCIHIHKEHHS, IKI HEOOX1THO BUKOHATH TSI TOCSTHEHHS
METU pOOOTH, IPUBEICHI OCHOBHI METOIH JOCIIIKEHHS, MPEICTaBJICHI HAyKOBa HOBH3HA
Ta MPAaKTHYHA I[IHHICTb.

VY nepiomy po3aijii npoaHani3oBaHO MEePEBary 1 HEJOIIKU OCHOBHUX CTPYKTYPHUX
CXeM cucTeM 30epiraHHs 1 mojadi poOOYOi PEUOBMHHM, a caMe: PEAYyKTOPHHUX, 3
MPOMOPLIMHUM KJIAlaHOM, Ta PECHUBEPOM 3 PI3HUMHU BaplaHTaMU HOTO HAIOBHEHHS
(uepe3 oOMeXyBaui BUTpATH, ABOCTYIICHEBHUM pETYJIIOBAaHHSM THCKY Ta PEXKHUMOM
HAIIOBHEHHS 3a JIONIOMOTOI0 KOPOTKOTO BIAKPUTTS BXiMHMX KiamadiB (bang-bang)).
JloBeneHa akTyalbHICTh MPOOJIEMHU PO3pOOKU 1 OOIPYHTYBaHHS METOAMKHU PO3PaxXyHKY
cucteMu 30epiraHHs 1 mojaadl poOOY0i PEYOBUHU E€JICKTPOPEAKTUBHOI JIBUTYHHOI
YCTaHOBKH.

Y apyromy po3aijgi aBTopoM Oyiia po3poOsieHa ITiCHA METOJMKA PO3PAXYHKY
cucteMu 30epiraHHs 1 mojadl poOOUY0i PEYOBUHU E€JICKTPOPEAKTUBHOI JIBUTYHHOI
YCTaHOBKH, SIKa CKJIAJIA€ThCSA 3 BOCBMH OCHOBHHX 4dacTuH. [IpoBeeHO aHai3 OCHOBHUX
METOJUK PO3PaXyHKY MapameTpiB poOOU0i peyoBHMHU y OajoHi 1 BUOpAHO HANOIIBII
ontuManbHuil MetoA. [IpeacraBieHo po3paxyHOK mapaMeTpiB OanoHy i 30epiraHHs
pobouoi peuoBuHu. [IpeacTaBieHo HOBUI METOA PO3PaxyHKY OOMEXKyBauiB BUTpPATH.
Po3po6ieHo MeToauky po3paxyHKy rasudikaropy sl 3amoOiraHHs MOTPaIUISTHHIO
piakoi da3m pobouoi peuoBMHU y pecuBep. Po3po0IIeHO METONHMKY pO3paxyHKY

napaMeTpiB pecuBepa Ta HOMIHAJBHOIO THUCKY po0OY0i PEYOBHMHU TMPU 3MiHI



TEMIIEPATypH MiJl Yac poOOTH €IEKTPOPEaKTHBHOI JBUTYHHO! yCTaHOBKH. Po3po0ieHo
METOJUKY PO3pPaxyHKy OIIIHKH 3MIHU TeMIepaTypu poOoUuoi peHOBHUHHU y PECUBEPI IMij
yac iloro HamoBHEHHs. Po3p001eH0 METOAUKY pO3PAXyHKY JJIsi BU3HAUEHHS M1 IBUILIEHHS
TUCKY Y PECHBEPI MICIIs 3aKPUTTSI BXiAHOTO Kinamany. OkpemMo Oyiio po3riissHyTO MATAHHS
ONITUMI3AIll]l peXUMIB HATIOBHEHHS PECUBEPY, 110 JO3BOJIAE MIABUILUTH PECYPC CUCTEMHU
Mo/1a4i 1 3SMEHIIHUTH i1 pO3MipH.

Y Tperbomy po3aiii OyiM NPOBENEHI €KCIEPUMEHTAIbHI JOCIIKCHHS IS
MIATBEPIKEHHS PO3pOOJIEHOT METOMMKH Ha MpakTUill. ABTOpoM Oyil0 pPO3pOoOIICHO
naboparopHe OONagHAHHS, OKPEMH €JIEMEHTH CHUCTEMH IMoJayi Ta CHUCTeMa Iojaadi
po6ouoi peyoBuHH. OTpUMaHi eKCIIEPUMEHTAIbHI JIaH1 MIATBEPKYIOTh aKTyaIbHICTh Ta
HEOOXITHICTh MPEACTABICHOI METOANKN PO3PAXYHKY.

Y d4erBepTOMY PpO3AiJIi TPUBENEHO pe3ynbTaTd pPOOOTH, PO3PAXOBAHOI 3a
3alpONOHOBAHOI0  METOJUKOIO, CUCTeMH 30epiraHHa 1 Tmojaul y  CKIafl
€JIEKTPOPEAKTUBHOI YCTAHOBKU y TAOOPATOPHUX 1 KOCMIYHUX YMOBaX.

[IpencraBieni B KiHIlI POOOTH 3arajibHI BHUCHOBKHM ITOBHICTIO BIJINOBIAAIOTH
HaANO1IBII BarOMUM pe3yJibTaTaM, sIKi OTPUMaH1 MPH BUKOHAHHI JTOCHIIKEHb, a TaKOXK
y3rO/DKYIOTECA 3 (DOPMYJIFOBAaHHSM HAyKOBOI HOBHM3HHM 1 WPAKTHUYHOI IIHHOCTI

aucepTaIiitHoi poOoTH.

OnpuioaHeHHs pe3yJbTATIB AUcepTAliiiHOI po00TH

HayxoBi pesynbratu qucepraniitHoi pooutu BigobpaxkeHo y 6 crarrsax. Oxna 3
KWW Yy KypHAI, SIKUA 1HACKCYEThCS Y HAyKOMETpU4HiN 0a3i Scopus, Q3 BIAMOBIIHO 110
kinacudikaiii SClmago Journal and Country Rank, Ta mpeacraBieHo y matepianax
MDKHApOAHMUX 1 BITYM3HSAHUX KOH(epeHwid. OTke, OCHOBHI pe3yJbTaTH AHUCEpTalii

ITOBHO BI/IKJIa,Z[CHi B HAYKOBHUX q)aXOBI/IX BUJIaHHAX.

HenoJuiiku Ta 3ayBaceHHsi 10 AUCePTALIHOI podoTH
1. Bubip pecuBepHOi cXeMM CHCTEMH TNojayl [ pO3paxyHKy 3a

3aMpPONOHOBAHOID METOJIUKOI0 MOXKE MIIATaTUCh OOTOBOPEHHIO, OCKUITBKH



pSA TPOBIMHUX KOMITaHIM BHUKOPUCTOBYIOTH CXEMH 3 MPOIMOPLIHHUM
KJIalTaHOM 3aMiCTh PEeCHUBEpa.

2. Y poszmimi 2.2.3 mpencTaBiIeHO PpO3PAXyHKH 3aJ€KHOCTI MapameTpiB
oOMeKyBadiB BUTPATH Bij1 poO0u0i peuoBUHH. OJTHAK Y €JIEKTPOPEAKTUBHUX
JABUTYHHUX YCTaHOBKAaX MpHU 3MiHI poO0Y0i peUYOBHHH 3 KCEHOHY Ha aproH
MoTpeOyEThCS TOBHA TEepepoOKa JABUTYHA 1 TOMIYK HOTO ONTUMAaIbHUX
napamMeTpiB. TakuM YMHOM IIe PO3/1J HE 30BCIM KOPEKTHUM 3 OOKY OIlIHKH
3MIHM JOBXXUHHU KaIIspy IPH MEPEeXo/ii 3 KCEHOHY Ha aproH.

3. V¥V posnaini 2.3, po3paxyHKy raudikaropa, ajs 3ano0iraHHs MOTParuIsTHHIO
pinkoi pa3zu podbouoi peuoBHHU 10 PECUBEPA ITICIIS MPOBEICHHS PO3PAXYHKY
3a3Hau€HoO, 10 (PAKTHUHO Oy1€ BUKOPUCTOBYBATUCH HAarpiBay MOTY>KHICTIO B
4,5 pa3ziB OLblIIe HIXK PO3paXxOBaHUM, IO IOCTATHHO HE O0YMOBJICHO.

4. Y TperboMy pO3aLUT Ha PUCYHKY 3.3 Mpu MOPIBHSAHHI €KCIIEPUMEHTAIBHUX
JaHUX TI0 3ampaBili 0anoHy 3 po3paxyHkamu mo meroauili NIST Ta Pimmixa
KBoHra, pesynpTatv TpHUBEACHI TaK, IO HA PUCYHKY BaXKKO OIIHUTH
(baKkTUYHY TOYHICTb.

5. ¥V po6oTi mpuCyTHI AesiKi TpaMaThydHi Ta opdorpadivyHi MOMHUIKH, a CaMe:
ctopinka 30 «p0o3paxoBy€ThCS MapaMeTpu OAIOHY Ta pOOOYOi PEUOBHHH. . .>,
CIiJT THUCaTH «PO3PaXOBYIOThCSA TMapaMeTpu OajoHy Ta poOouoi
PEYOBUHHU. ..».

BBakaro, 110 BUCJIOBJIEHI 3ayBaXCHHS HE € BHU3HAUAJIBHUMH 1 HE 3MEHIIYIOThH
3arajibHy HayKOBY HOBH3HY Ta MPAaKTUYHY 3HAMUMICTh Pe3yJIbTaTIB Ta HE BIUTMBAIOTH Ha

MO3UTHBHY OIIHKY JUCEPTaliitHOT pOOOTH.

BucHoBok npo gucepramniiiny poooty

BBaxato, mi0 gucepramiiiHa pobora  3m00yBava  CTymeHS  JIOKTOpa
dinocodii, FOpkoBa bornana Bonogumuposuda «Po3poOka 1 00rpyHTYBaHHS METOAUKH
pPO3paxyHKy CHCTeMH 30epiraHHs 1 Mojadi poOoYoi PEUOBHHHM E€JIEKTPOPEATHBHOI

JBUTYHHOI YCTaHOBKM» BHKOHaHa Ha BHCOKOMY HayKOBOMY piBHI, HE TIOPYIIyeE



NPUHIMIIB akaJeMiyHoi JOOPOYECHOCTI Ta € 3aKiHYeHHM HAyKOBHM JOCIIKEHHSM,
CYKYIHICTh TEOPETHYHMX Ta TNPAKTHYHHX Pe3yJbTATiB SKOTO pO3B's3ye HAYKOBE
3aBJIaHHs, L0 MA€ iCTOTHe 3Ha4YeHUs IUIs aBialiitHol Ta PaKETHO-KOCMIYHOT TEXHIKHU.
HucepraniiHa poGoTa 3a aKTyalbHICTIO, INPaKTUYHOK LIHHICTIO Ta HAYKOBOIO
HOBM3HOIO MOBHICTIO BIINOBia€ BUMoraM 4uHHOrO «IlopsaKy mpucymxeHHs CTYIEHS
noktopa ¢inocodii Ta ckacyBaHHs pillleHHS pa3oBol CrielianizoBaHol BYEHO! paau
3aK/1aldy BHUILOI OCBITH, HAYKOBOi yCTaHOBHM MpPO MpPHUCYKEHHS CTYIEHs JIOKTOPA
imocodii» (IMocranosa Kabinery Minictpis Ykpaiku Bix 12.01.2022 p. Ne 44). Agrop
avcepTanii — 3m00yBay CTyHeHs J0KTopa inmocodii, [IOpkoB bornan
Bonoaumuposudy, 3aciayroBye NpHCYIDKEHHS HOMY CTYyIeHs JoKTopa Qirocodil 3a

crenianbHicTio 134 ABianiiiHa Ta pakeTHO-KOCMidHA TEXHiKa.

OdiuiiiHuii omoHeHT

Crapiunii HayKoBU# CIiBpOOITHHK

[HCTUTYTy TexHIYHO! MeXaHiKW HaLiOHATHHOI
akanemii Hayk 1 Jlep»kaBHOro KOCMIYHOTO

areHtcTBa Ykpainu (ITM HAHY i IKAY).

.
K.T.H %{A Onexcannp [PUILLIKEBMY

[ligrmic odiniiiHoro onoHseHTa
k.T.H. O.[]. I'punikeBuya 3acBigayro
YueHuit  cexperap IHCTHTYTy  TeXHIYHOI

MEXaHIKM HaLllOHANbHO! akajeMii Hayk I

JlepxaBHOrO KOCMIYHOTO areHTCTBa_...V%}éé'ﬂﬁi{éﬁé"‘}
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(ITM HAHY i JTKAY).
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