BIATI'YK
odiliiHOro OroOHeHTa Ha AUCepTaliiiHy po6GoTy
IOpkoBa boraana Bonoaumuposnya
Ha TeMy «Po3pobka i 06rpyHTyBaHHS METOAUKU PO3PAXyHKY CHCTEMHU 36epiranus i
nozadi po6o4oi peHOBHHU €eKTPOPEaTHBHOI JBUTYHHOI YCTAHOBKWY, IPEACTaBICHY Ha
3100y TTsI cTyneHs fokTopa dinocodii 3 ramysi 3nanb [3 — MexaHiuna inxeHepis
3a crienianbHicTIO 134 — ABiauiiina Ta pakeTHO-KOCMi4Ha TeXHiKa

AKTyanbHICTh TeMH JHCepTALil
OcTaHHiMH ~ pOKaMM  CIIOCTEPIraeTbcs  CTPIMKE 3DOCTAHHS  3aCTOCYBAHHS
eJIeKTPOPEaKTUBHUX JIBUTYHIB HAa KOCMIYHUX anaparax, 1o BigobGpaxae BequKuit inTepec
0 Ui€l TEXHONOrii. YCTaHOBKM ILBOrO THITY, SIKi BHKODHCTOBYIOTHCS HA CyYacHHX
KOCMIYHMX anapaTax, BiJirparoTh Ba/IMBY pojib y 3abe3nedeHHi eeKTHBHOCTI Micii.
Bouu 3a6e3neuyioTs miaTpuMKy 0p6iTH 115 361IBIIEHHS TPUBATOCTI CTyKOH KOCMIYHOTO
arnapary, KepyloTh H0ro opieHTauiero Ta ctabiizamieio, a Takox 31iHCHIOIOTH 3BEEHHS 3
op0OiTH y KiHLI >KATTEBOro LMKIY. BipHO pospaxoBaHa cucreMa I03BOJISIE NOCATTH
onTUManbHOI pobotu EPJY, 3abesneuyroun TouHy i edekTuBHy mnomauy po6ouof
PEHOBHHH 10 ABUTYHA, 1[0 B CBOKO Y€PIy BIIMBAE Ha TPUBAJICTH Micil, Bary cynmyTHHKA Ta
HOro MPOJYKTUBHICTL y KocMoci. KopexTHuit po3paxyHok cucremu 36epiranus i moaaui
pobouyoi peHOBMHHM TAKOXK JI03BOJISE ONTUMI3yBaTH BUKOPUCTAHHS pecypciB Mix yac micii,
IO € Ba)XUIMBUM y NOBrOTPHBAIUX KOCMIUYHMX Micisix. Hagiiina Ta edexTuBHa cuctema
30epiraHHs po0OY0i PEYOBHMHM TapaHTye CTAaOiNBHICTE pPOGOTH eneKTPOpeaKTHBHO!
ABUTYHHOI yCTAHOBKH Ta 30€PeKEHHs IHTErPUTETY Micil, 110 Ma€ BUpillajbHe 3HAYCHHS
IS YCIiXy B kocMoci. Tomy, NOBHOIIIHHUI PO3pPaxyHOK L€l CUCTEMU CTa€ HEBia'€eMHOO
YaCTUHOK MpoLecy po3poOKKu KOCMIYHKX arapaTis.
Takum ynnoM, muceprauiiina pobGora lOpkoBa Bormana, sixa chpsiMoBaHa Ha
pO3pOoOKY METOAMKH pPO3paXyHKy CHCTeMH 30epiraHHs i mojadi enexTpopeakTHBHOL

JABUTYHHOI yCTaHOBKH € aKTYaJIbHOFO.

Ouinka 3micTy Ta 3aBepiLIeHOCTI AucepTalii

Huceprauis mae o6car ocHoBHOT yacTHHE 161 CTOpiHKY, CKIafaeThes 3 aHOTALL,



BCTYITY, YOTUPHOX PO3/i/TiB, 3aralbHUX BHCHOBKIB Ta CIIUCKY BUKOPUCTAHUX IXKEPE.

Jlucepraliisi € 3aBepUIEHOI0 HAYKOBOK POOOTOIO, y SIKiH pO3pOOIeHO METOAMKY
PO3paxyHKY CUCTEeMH 30epiraHHs i mojaayui eJeKTpopeakTUBHOI IBUTYHHOI yCTAHOBKH, sKa
roToBa /0 BUKOPMCTaHHS Ha MPaKTHL, IO MiATBEPIKYETbCA YETBEPTHM pPO3IiIOM
IUcepTallii y IKoMy NpeACTaBiIeHO pe3yiabTaTi podoTH, pO3paxoBaHoi 3a MPeACTaBIEHO
METOAMKOI0, CUCTeMH 30epiraHHs i nogadi y 7ab0paTopHUX i KOCMIYHHX YMOBaX

V Beryni BiioOpakeHO axTyanbHiCTh NpoOJjeMu, BH3HAYEHO MeTy Ta 3ajadi
JIOCTiDKEHHS, HayKOBY HOBU3HY 1 NPaKTUYHY LIHHICTh POOOTH, HABEIEHO BiIOMOCTI 10,10
anpobauii poboTu Ta my6mikauii 3a TeMoro gucepTarii.

Y mepuiomy po3giii posriasiHyTO cTaH po3poOOK cucTteM 30epiraHHs i mogaui
pobouoi pewosrnu EPJ1Y. [IpoaHanizoBaHo nepeBary i HEAOMIKK OCHOBHUX CTPYKTYPHHX
cxeM cucteM 30epiraHHs 1 mojayi poOouoi pedYOBHHH, a came: PEAyKTOPHHX, 3
NPOTNOPLIAHKM KJIallaHOM, Ta PECHBEPOM 3 PI3HMMHM BapiaHTaMHU HOro HarOBHEHHS (4epes
obMexxyBaui BUTpaT, ABOCTYIICHEBUM pPEryJIFOBaHHSAM THCKY Ta PEXMMOM HAllOBHEHHS
tumy bang-bang). B pesynbrari BU3Ha4Y€HO He TiIBKM AOCSATHYTI yCIiXu, ane i icHyroui
MPOTHpIYYs Ta OOTPYHTOBAHO 3a/ayi 1 HANPsIMKK JaHOro AMCEepPTALliMHOIO JI0C/IiPKEHHSI.

basyrounce Ha BHCHOBKAax MepIIOro po3niny pobotu y apyromy posaisai Oyna
po3pobjieHa METOAMKAa PO3paxyHKy CHUCTeMM 30epiraHHs i mopadi po0Go4oi peyoBHHM
eJIeKTPOPeaKTUBHOI JABUTYHHOI YCTaHOBKH, CTPYKTypa SIKOI CKIaJa€Tbcsi 3 BOCBMH
OCHOBHHX MOZYJiB. A came:

— METOAMKH PO3paxyHKy MapaMeTpiB 6aloHy Ta poOo40l pe4OBHHA B HHOMY;

— METOIMKM PO3paxyHKY 1 MOJEIIOBAHHIO OOMEXyBauiB BUTPATH Ta YTOUHEHIO
(hakTU4YHOT OBXHWHM 0OMEXyBaydiB BUTPAT 3a AOMOMOTOK MOJEIBLHOTO Ta3y;

— PpO3paxyHKy nmapameTpiB rasudikaropy;

— METOIMKH PO3paxyHKy MapaMeTpiB pecrBepa Ta HOMIHAJIBHOIO THCKY MPH 3MiHi
TeMIIepaTy pH;

— OIiHKY 3MiHU TeMIepaTypu pobovoi peYoBHHH;

— BHU3HAYEHHIO [iABUUIEHHS TUCKY Yy pecuBepi MiCis 3aKpUTTS BXiJHOTO
eJIeKTPOKJIaraHy;

— onTuMi3auii pexKuMiB HallOBHEHHS pecuBepa;



— BH3HAYEHHIO TOYHOCTI MiATPUMKH TUCKY pecuBepa.

V Tperbomy po3aini Oyniu BHKOHAHI MPAKTUYHI EKCIIEPUMEHTH 3 METOH
NiATBEPDKEHHS NMPEACTaBIeHOI METOAMKU. ABTOp po3poOHB HeoOxigHe jabopaTopHe
oOmagHaHHs, OKpeMi KOMIIOHEHTH CHCTEMH MOAadi, a TAaKOXK caMy cucteMy 30epiraHHs i
nojavi pobovoi peyoBuHH. OTpuUMaHi pe3ynbTaTH EKCHEPUMEHTIB IMiATBEpPHXKYIOTh
aKTYyaJlbHICTh Ta BaXKJIUBICTh 3aPONIOHOBAHOTO METOLY PO3paxyHKiB.

Y 4erBepTroMy poO3aijdi IpeACcTaBIeHO pe3yabTaTH pobOTH, po3paxoBaHOl 3a
3aIIpOIIOHOBAHOIO METOAUKOIO, CUCTEMH 30epiranHs i moiayi y ckiai enekTpopeakTUBHOI
YCTaHOBKH Yy 1a00paTOpHHUX I KOCMIYHMX yMOBax, IO OOYMOBIIOE MPAKTHYHY LIHICThH

poboTu.

Cryniib o0rpyHTOBAHOCTI HAYKOBHX IM0JIOKeHb, BHCHOBKIB i iX q0cTOBipHOCTI

[pu BUKOHAHHI ZOCIIKEHb BAKOPUCTAHO KOMILIEKCH CepTH(IKOBAHOTO CYyH4acHOI0
obnasHaHHs, 110 3a0e3revye BUCOKY AO0CTOBIPHICTH OTPUMaHMX pe3y/bTaTiB. Haykosi
MOJIOXKEHHs, BUCHOBKM Ta pEKOMEHJallll, pPO3BUHYTI y nucepraiii, o6rpyHroBaHi,
0a3yroThCsi Ha aHami3l SBUIN Ta TMPOLECiB, 110 JAOCHIIKYIOThCS, NPOBEIEHOMY Ha
Cy4acHOMY PiBHI KOMILIEKC] AOC/IKEeHb Ta po3po0KOI0 peKoMeH Jalliii 1010 PO3paxyHKy
cucreMu 30epiraHHs i mogadi po6OYol PEYOBHHH eNEKTPOPEaKTHBHOI JIBUTYHHOI
YCTaHOBKH.

BuchoBku, 10 copMmysboBaHi B pobOTi, He cylnepeyarh KIaCHYHUM YSABICHHSM
IIOA0 PO3paxyHKy cucremu 30epiranHs i nmojadi pobo4oi peyoBHHU eeKTPOPEaKTUBHOI
IBUT'YHHOI YCTaHOBKH.

OcHoBHI HayKOBI pe3y/IbTaTH Ta IX HAYKOBA HOBHM3HA

Cepen pesynbTaTiB, sKi OTpUMaHi IpW BHKOHAHHI JOCTiDKEHb BIEpIE i,
Oy3yMOBHO, MalOTh HAYKOBY HOBH3HY, CJliJ| 3a3HAYNTH HACTYIIHE:

a) CTBOPEHO LIIICHY METOAUKY PO3paxyHKy CHCTeMH 30epiraHHs i mojayi pobouoi
PEYOBUMHHM I CICKTPOPEaKTMBHUX ABUTYHHHX ycraHoBoK. Illo momermye Ta
NpHUIIBUALIYE pPO3poOKy cuctemu 30epiraHHs 1 mojadi IS €JIeKTPOPEaKTUBHUX
JIBUI'YHHUX YCTaHOBOK;

0) B pe3ynbTaTi TEOPETUYHUX | eKCIIEPUMEHTAIBHUX IO0CIIiHKeHb, 3aIlPOIIOHOBaH]

aJITOPUTMHM IiATPYMAHHS TUCKY B pECHBEpIi, [l IIUPOKOTo Jiara3oHy 3HAY€Hb THCKIB y



GastoHi cucTemu 30epiraHHs po6ovoi peuOBUHU;

B) 3aIpPOMOHOBaHI yTOYHEHI METOIMKH PO3PAXyHKY OKPEeMHX €JIEMEHTIB CHCTeMH
nozaadi po6ouoi peyOBHHH.

3ayBaseHHs 10 BUK/IAJAEHOr0 y AucepTauii

Binznauaroun Xxopoumwmii piBeHb poOOTH, HAayKOBe Ta TNPUKIAAHE 3HAYEHHS
pe3yJIbTaTiB AOLINbHO 3pOOMTH AesiKi 3ay BaXKEHHs 1 oOayKaHHs:

1. V poboti npucyTHi rpamaTtiyHi Ta opdorpadiaHi TOMHUIKH, a Came

— cTopinka 24 «KinpkicTh KiaanaHiB 00yMOB/I€Ha KIJIBKICTh T1TOK...», CJIiJl MHCATH
«KinpkicTp KnananiB 00yMOBIeHa KiTbKICTIO TUIOK. ..»);

— cropinka |11 «3amponoHOBaHO METOJMKA PO3PAaxXyHKY», CIIiJ [HCATH
«3arpoIIOHOBaHO METOAMKY PO3PaXyHKY».

2. Ha cropinni 33 3a3Ha4a€eThes 110 aproH € MOTeHLIHHO HalOIIbII BUTiAHOK0 pob0YO0r0
PEUYOBMHOIO, IO € CYNEpPEewIMBHUM TBep/pkeHHsIM. OcKinbku, He Oepydyd N0 yBaru
KCEHOH, XOJUIIBCKBKI ABHUIYHM $IKi BHKOPHCTOBYIOTH Y SIKOCTI poGoYOl peuyoBHHH
KPUINTOH 200 CyMilll KCeHOH-KPUIITOH 1 JOC1 € HAUOLIBII MOMUPUHUMH.,

3. Ha cropinui 47, pucyHok 2.5, nokasaHi pe3ysbTaTi pO3paxyHKy THCKY y Ganoni mis
rycruru 1300 xr/m’ , a Bubpana rycruna ckiagae 1573 kr/m’. Byno 6 pouineHO
I[IPUBECTH Pe3yJIbTATH HA PUCYHKY TaKox st 1537 kr/m’.

4. Cropinka 92 3’sBnsieTbes abpiBiatypa SV2, sika He posumdppoByBaiach.

5. Ha puc.3.3. noka3aHo NMOPIBHSHHA €KCIEPUMEHTATBHUX JaHUX [0 3arpasiii 0amoHy 3
po3paxyHnkamu o meroauui NIST ta Pignixa KBonra. Ognak y apyromy poszini 6ysio
npeAcTaBIeHo Oiblle Pi3HUX METOIMK, sKi 6 Oy10 TaKOX AOLINBHO MPeACTABUTH Ha
rpadiky.

IloBHOTa BHKIaAy pe3yJbTaTiB AucepTauii B mybJaikanisx
HaykoBi pe3ynbTati guceprauiiHoi poOuTH BigoOpaxeHo y 6 craTTsaX y (paxoBux

HayKOBHX XypHaslax YKpaiHu kareropii b 3 TeXHIYHUX HAYK, OJAMH 3 AKUX iHAECKCYHOThCS

y HaykoMeTpuuHii 6a3i Scopus, Q3 BianosiaHo a0 knacudikauii SCImago Journal and

Country Rank, Ta Te3ax momoBineit MiXKHApPOIHMX Ta BCEYKPAIHCHKMX HAYKOBHMX

koH(pepeHuiii. OTxe, OCHOBHI pe3ynbTaTW [AUcepTalii NMOBHO BHUKIAAEHI B HAyKOBUX

(haxoBUX BHUIAHHSIX.



3arajibHuii BHCHOBOK NPO AucepTaliiiny podoty

[IpencraBiena pobota sBisie cO000 3aBeplIeHe JOCITIKeHHS, B Hilt OTpUMaHi HOBI
1 JTOCTOBIpHI pe3yjbTaTd, SIKi €(EeKTUBHO BUPILIYIOTH HAYKOBY 1 MNPUKIAAHY 3a7ayy.
Juceprauis Biamosigae criewianpHocTi 134 ABiauiiiHa Ta pakeTHO-KOCMiYHA TEXHiKa,
TOMY 1110 BOHA MPUCBSTHYEHA PO3pOOILl 1 OOTPYHTYBAaHHIO METOJIMKH PO3PAXYHKY CUCTEMH
30epiranHs 1 nopayi poObo4oi pe4OBMHH €JIEKTPOPEATUBHOT ABUTYHHOI YCTAHOBKH.

[lincymoByoun BUllleCKa3aHe, MOXKHa CTBEPAXKYBaTH, L0 AMUCepTalis 32 00CcaroM
BUKOHAHUX JOCiIKeHb, HOBU3HOIO Ta HAYKOBOIO 3HAYMMICTIO OTPUMAHMX pPe3yJIbTaTiB Ta
ix piBHEM TMOBHICTIO BiANOBiZa€ BHMOraM BHKIaeHHM Yy uuHHOMY «[lopsmky
NPUCYIDKEHHS CTyrneHss JokTopa ¢inocodii Ta cKacyBaHHS pillleHHS pPa30BoOi
crelLiai3oBaHOi BYEHO! paau 3aKiagy BHUIIOI OCBITH, HAYKOBOI YCTAHOBH [P0
NpUCY JUKEHHS cTyTeHs nokTopa dimocodii» (IToctanosa KaGinery Minictpis Ykpaiuu Bij
12.01.2022 p. Ne 44), a ii aBrop, IOpkoB boraman BonogumupoBud, 3aciayroBye
NPUCY/UKEHHIO HoMy cTyneHs noktopa ¢inocodil 3a cnenianshicTio 134 Asiauiiina Ta

paKeTHO-KOCMiYHA TeXHiKa.

OdiuiiiHuii ONOHEHT

JoueHt Kacbenpﬁ KOCMIYHOI TeXHIKM Ta

HeTpaauLiHHUX J)Kepell eHepril

HauioHanbHOT0 26POKOCMIYHOTO YHIBEPCUTETY

iM. M.€. XKykoBcbkoro «XAl»

HoxTtop dinocodii, noueHT Awnppiii [TOI'Y ITH

[Tigrmic odinifiHoro onoHeHTa
Jloktopa ¢inocodii A.B. [Toryaina 3acBiguyro
VYyenuii cexkperap HanjionansHoro

aEPOKOCMi'-IHOI‘O YHi BEPCHUTE

K.T.H., JIOLIEHT Tersna BOHJIAPEBA



