BIJITYK

o(iIIITHOrO OMIOHEHTA Ha JUCEepTaliiHy poOOTY
I[TOAI'OPCBKOI'O KoctssntHa MukonalioBuua
Ha TeMy «Y JOCKOHAJICHHSI METO/IiB BU3HAYCHHS KPYTHOT'O MOMEHTY 3aco0aMu,
BOYZIOBAaHUMH B KOHCTPYKIIiIO aBlalllfHUX ra30TypOIHHUX JBUTYHIB”,
npeCTaBlICHy Ha 300yTTS HAYKOBOTO CTYIEHs JOoKTopa (inocodii
B rany3i 3HaHb 14 «EnexTpuyHa 1HXKeHepis»
3a criemianbHicTIO 142 EHepreTnyHe MalMHOOY TyBaHHSI»

AKTYaJIbHICTh TeMHU HOCJIIIKEHHS

["a30TypOiHHI JBUTYHU CKJIAJAlOTh y CBITI OCHOBY €HEPreTUYHUX YCTAaHOBOK
OUIBIIOT KUTBKOCTI TENIKONTEPIB, aepoIliaHiB, Ta HAJABOJHUX KOpabJiB BIMCHKOBO-
Mopcekoro ¢uoty. Takuii Tun razotypOinHux aBuryHiB (I'TJI) € Tako HIMPOKO
PO3IOBCIO/KEHUM B CTaIllOHApHIN Ta MOOUTBHIN eHepreTulll. EdyexTBHA Ta HaaiiiHA
eKCIUTyaTalliss ra3oTypOIHHMX EHEpPreTHYHHUX YCTaHOBOK BHMAara€ akTyaJIbHOT
iHopmMarii npo edeKTUBHY MOTYXKHICTh JBUTYHA, 110 B CBOI 4epry, moTpedye, y
O1IBIIIOCT1 BUNIAKIB, 3HAHHS BEJIMYMHU KPYTHOTO MOMEHTY Ha BUXIJTHOMY Baiy, IO
OB’ SI3y€ ABUTYH 3 HABAaHTAKCHHSIM.

besnepepBHe BU3HA4YEHHS KPYTHOTO MOMEHTY Ha Bally BUIbHOI TypOiHH 3
BHCOKOIO TOUHICTIO B YChOMY Jlialia30H1 peXUMIB pOOOTH JBUTYHA HEOOX1THE TaKOXK
JUIA LI KepyBaHHS Ta JA1arHOCTYBaHHS SIK IBUTYHA, TaK 1 €eHEPreTUYHOT YCTAaHOBKU
B uiomy. Kpim TOro, B mpoiiecax CTBOPEHHs Ta JOBOJKH ra3oTypOIHHHUX JABUTYHIB
Ta IX €JIEMEHTIB BU3HAUEHHS KPYTHOI'O MOMEHTY Ha BaJly € IPUHIIUIIOBO BaKJIMBUM.

BignmoBigHo g0 ymoB BukopuctanHs y I'TJl pamioHanbHO BHUKOPHCTOBYBATH
METOJM BHUMIPY KPYTHOTO MOMEHTY, IIO O0a3ylOThCS Ha BH3HAUYE€HI KyTOBOTO
NepeMIIICHHS JEKUTBPKOX MOMEpPeYHUX MepepisiB Baly. B mepiry yepry, 1e MeToau,
OCHOBaHI Ha BH3HA4YeHHI (Pa30BOTO 3CYBY JABOX BHCOKOYACTOTHHX EJIEKTPUYHUX
CUTHAJIB, IO BiJOOpa)kaloTh BIJHOCHE KYTOBE IEPEMIIICHHS PI3HUX IepepisiB
KajaiopoBaHoro Bany (haszoMeTpuyHi).

[MpoekTyBaHHs (Pa3oMETPpUYHUX BHUMIpIOBaYiB KpyTHOro momeHTy (BKM)
BIAMOBIAHO 110 yMOB BuKopuctanHs y ['TJ] morpeOye po3poOKM METOAMYHHUX
MiIX0MiB A0 (OPMyBaHHS MaTEMAaTUYHUX MOJENCH, IO TOB'SI3YIOTh KYTOBE
MEepEeMIlIEHHSI Baly 3 KPYTHUM MOMEHTOM, IO MEPENAETHCs, Ta PEKUMOM POOOTH
nsuryHa. Ha ix 0a3l BUKOHY€TbCS KOMIUIEKCHHUN aHali3 MOXUOOK BH3HAYEHHS
KPYTHOTO MOMEHTY Ta notyxHocTi ['T/I.

Takum uunom, mema 0ocnioxcenna — (POPMYBAHHS CHCTEM BHUMIPIOBAHHS
KPYTHOTO MOMEHTY, BOYIOBaHUX Yy KOHCTPYKIIIO Ta30TypOIHHMX JBUTYHIB 1
OCHOBaHUX Ha BUKOPUCTAaHHI MaTEeMaTUYHHUX MOJIEJIEH, 110 3B’ A3yIOTh TEPMOIPYKHI
BJIACTUBOCTI Bajia 3 yMOBaMH poOOTH IBUTYHA OE3YMOBHO, € AKMYAIbHOI0).

Ouinka 00IpPyHTOBAHOCTI HAYKOBHX Pe3yJbTaTiB JUCEPTALil,
IX JIOCTOBIPHOCTI TA HOBU3HU

B nucepraniitHiii poOOTI BUPIIICHO HAYKOB0O-MEXHIYHY 3a0auy, Ka MOJIArac y
po3po0Ili Ta CTBOpEeHHI Ha 0a31 MaTeMaTUYHUX MOJEJIEH, IO IOB’ SA3yIOTh



TEPMOIIPYXHI BIACTUBOCTI Bally 3 yMOBaMU POOOTH JIBUTYHA, CUCTEM BHUMIPIOBAHHS
KPYTHOTO MOMEHTY, BOy1oBaHUX y KoHCTpyKIIito ['T/I.

OCHOBHMI Haykoeuil pe3ynabmam IUCEPTALINHOTO IOCTIKEHHS MOJIATAE Y
CTBOPEHHI MaTeMaTHMYHUX MOJEJNEed Ha OCHOBI BHSBIEHHS B3a€EMO3B’SI3KY
MEXAHIYHUX [apaMeTpIB BHUMIpIOBaYa KPYTHOIO MOMEHTY, IHTEIpOBaHOIO Yy
koHcTpykiito ['T/[, Ta mMojaem TpaHHMYHUX YMOB TEIUIOOOMIHY, SIKi JTO3BOJIMIIA
BU3HAYaTH KPYTHUH MOMEHT, 1o mepeaae Ban [T/, B ycix aiama3oHax peXUMIB
poOOTH JBUT'YHA Ta YMOB 30BHIIIHBOIO CEPEIOBUILA.

Haykoey nosuzny Mae MeTOJ BHU3HAUEHHS KPYTHOTO MOMEHTY TypOOBaJIbHHUX
JBUTYHIB B YMOBaX €KCIUTyaTallli HA OCHOBI BUKOPHUCTaHHS MPY>KHO-TEOMETPUUHOT
MOJIEJIl BaJly Y CKJIa/li CHCTEMHU BUMIPIOBAHHS Ta 3aIIPONIOHOBAHOTO aBTOPOM MIAXOAY
710 aHaMi3y MOXUOOK BU3HAYEHHSI KPYTHOTO MOMEHTY

IHooanvwozo pozeumky B poOOTI HaOyId METOAM Ta MOJENII BU3HAYEHHS
noxn6ok 3HaueHb KKJI BEeHTHIATOPIB 1 KOMIIPECOPIB MmiJ yac ix BUMPOOyBaHHS Ta
po3pobsieHa CTPYKTypa BHMIpIOBaua KPYTHOIO MOMEHTY Ha Bajy BEHTHIIATODA,
BOY/IOBAaHOTO B KOHCTPYKIIIIO ABUTYHA.

HaykoBi monokeHHsT 1 BUCHOBKH, C(HOPMYJIbOBaHI aBTOPOM JAUCEPTAIliHOI
poboTH, B docmammubomy 00ca3i BIIA3EPKAIIOIOTh TIOCTAHOBKY 3a/1aul JOCI1KEHHS
Ta MOCIIIOBHICTh 11 BUPIIICHHS.

IIpakTH4YHA HIHHICTH OTPUMAHMX Pe3YJIbTATIB

Otpumani 3700yBaueM HOBI HAayKOBI pe3yibTaTH 3a0e3MeyuIn HayKoBe
MiATPYHTS TPOEKTYBAHHS CUCTEM BHUMIPIOBAHHS KPYTHOTO MOMEHTY TYypOOBAJIBHUX
JABUTYHIB Ta BHUKOPUCTaHI NpPU MIATOTOBLI 10 BHUIPOOYyBaHb BEHTHISATOPIB Ta
kommpecopiB ['T/], mo peanizoBano B ckiaai TypOOBaJIbHUX ABUTYHIB po3poOku AT
«MOTOP CHUY» (MC-500B, TB3-11BMA-CBM1B 1 cepii Ta TB3-11BMA-
CBM1B 4E cepii), Ta 3a0e3ne4ywyio B yMOBax BHUIIPOOYBaHb y CKJIaldi TiJpo-
raJibMIBHUX CTEHJIIB, @ TaKOX JbOTHO-KOHCTPYKTOPCHKUX BHUIIPOOYBaHb MOXHOKY
EKCIIEPUMEHTAJIbHOTO BU3HAYEHHS KPYTHOTO MOMEHTY B MEXKax OJIHOTO B1JICOTKa
3aJ]aHOTO 3HAYCHHSI.

Pe3ynbTaTu pesyiabTaTamMu BUNPOOYBaHb y CKJIQJl T1IPOTAIBMIBHUX CTEHJIB, a
TaKOX JbOTHO-KOHCTPYKTOPCHKUX BHIIPOOYBaHb MiITBEPKYIOTh Ipale3aTHICTh
PO3po0IIeHOT Ta CTBOPEHOI CHCTEM BUMIPIOBAHHS H 1HAWKAI{ KPyTHOTO MOMEHTY.

OCHOBHI pe3yJbTaTH JUcCepTaliifHOl pPoOOTH BIPOBAKEHI y BHUPOOHUYIN
nisuibHOCTI AT «MOTOP CIU» Ta y HaBYaJbHHN TPOIEC Ta HAYKOBO-IOCIiIHY
TATBHICT,  Kadeapu  KOHCTPYKINT — aBiamiiHUX  JBUTYHIB — HallioHanbHOTrO
aepoKOCMIYHOTO yHiBepcuTery iM. M. €. JKykoBchbKOro «XapkiBChbKHI aBlalliiHUMN
THCTUTYT».

Pesynbratu aucepTamiiiHoi poOOTH MaiOTh BEJIUKY MEPCHEKTUBY IS
BUKOPUCTaHHA pO3pOOJEHMX METOAIB Ta MOJAeNeH TMpH MNpOeKTyBaHHI Ta
MojiepHizalii 00’ €KTiB, M0 NOTPEOYIOTh 0€3MepepPBHOrO Ta BUCOKOTOYHOTO BUMIPY
3HAYEHHS TMOTY)KHOCTI: TPAHCIOPTHI Ta CTallOHApHI EHEPreTUYHI YCTaHOBKHU
IIMPOKOTO IIJTLOBOTO MPU3HAYCHHSI.

[lomanpiie mpakTUYHE BUKOPHUCTAHHS PE3yNbTaTiB pOOOTH € MOIIBHUM Ha
HIAPUEMCTBAX Ta OpraHizallisix, Kl CHEIali3ylThCs po3poOIll Ta eKCIuTyararfii




ra3oTypOIHHUX YCTAHOBOK, a TaKOX B HABYAIBHOMY Tpolieci mpodinpHUX Kadeap
TEeXHIYHUX YHIBEPCUTETIB Ta aKaaeMii.

Odopmiienns: qucepraniiiHol po0OTH, JOTPMMAHHS BUMOI aKa/IeMi4HOI
A00POYECHOCTi TAa MOBHOTA BUKJIAAY Pe3yJbTATIB B ONY0JiKOBAHUX MPALAX

JuceprartiiitHa poO0oTa MICTUTh aHOTAIlli YKPaTHCHKOIO Ta aHTJIIHCHKOIO MOBaMH,
BCTYII, I SITh PO3/iTIB, BUCHOBKH, CIHCOK BHKOPHUCTAaHHWX JDKEpPENT Ta IOJATKH.
3araibHUN 00CsAT poOOTH CTaHOBUTHL 163 CTOpiHKH, y TOMY 4HCIl 62 PUCYHKH,
CIIUCOK BUKOpHCTaHUX Jkepen 3 81 naiimenyBanHs Ha 10 cTopiHKkax 1 ABa JOJATKU
Ha TPHOX CTOPIHKAX.

Odopmiiernst nucepTallii BIAMOBiIAa€ yCciM AIIOYUM BHMOTaM, BCl PO3AUIHA €
JIOTIYHO 3B’ SI3aHMMH 1 HAINIpaBJICH1 HAa BUPIMICHHS TTOCTABICHUX 3a7a4; )KOJEH PO3LT
HE BHUJIUISETHCS 3 YCI€I CTPYKTYpH pOOOTH, Marepiasl MOAaHO PiBHOMIpHO. TekcT
AUcepTaiiHol poOOTH HAMMCAaHUM TPAMOTHOIO MOBOIO, SIKa JIETKa Ui CIIPUUHSITTS,
Ta 3 KOPEKTHUM BHKOPUCTAHHIM TEPMiHiB.

[IpoBenena BIANOBIAAIBPHUM 3a aHTHUIUIATIaTHY poOOTY MepeBipka aucepTaiii
BKa3ye Ha BIJCYTHICTh O3HAK aKaJIEeMIYHOTO IIAXpaiCcTBa 1 MOPYIICHb aKaJeMI4HOl
J0OPOYECHOCTI.

OCHOBHUI1 3MICT aucepTalii BiIoOpakeHO B YOTUPHOX HAYKOBHX CTATTAX (TpH
CTaTTI OMmyOJIiKOoBaHO y ()aXxOBHX BUJAHHSIX YKpaiHH, OJHA CTaTTsA OMyOJiKOBaHA Y
BUJIaHHI, SIKE BKJIFOYCHE J0 HaykoMeTpuuHoi 6a3u CKoIyc) Ta JBOX Te3ax JOIOoBiaen
Ha MDKHAPOJHUX HAYKOBO-TEXHIYHUX KOH(PEPEHIISX.

VY nyOnikarisx 3100yBady HajexaTh Takl pe3yibTaTH: MAX1] 10 KOMIUIEKCHOTO
aHasi3y MOXMOOK BHMIpIOBaYa KPYTHOTO MOMEHTY 3 BHKOPUCTAHHSIM 130T€PMIYHOT
MPYKHO-TEOMETPUYHOI MOJENl Bajia, a TaKoXX METOJ TapyBaHHs I1HAMBIAYyaJbHOT
xapaktepuctuku cucremu BKM; yHiBepcanabHI CHIBBIIHOIIEHHS, IO MOB'SI3YIOTh
noxnOKy BuzHaueHHs KKJI BeHTHIIATOpa 3 MOXMOKaMy BUMIPIOBaHHS TapaMeTpiB Ta
BHU3HAUAIOTh BHUMOTHM [0 TOYHOCTI BUMIPIOBAHHS KPYTHOIO MOMEHTY Tij Yac
BIJIMOBIAHUX BUIIPOOYBaHb, OOTPYHTYBAaHHS HEOOXITHOCTI BUMIPIOBAHHS KPYTHOTO
MOMEHTY TIiJI 4Yac BH3HAYEHHS XapaKTepPUCTHK BEHTWJIATOPIB;, 1HQopMaIliiiiHa
ctpykrypa cucremu BKM Ta croci® ¢opMmyBaHHS TEPMOMPYKHOI HEI30TEPMIUHOI
MOl Baia, TOB'S3aHOI 3 BHUMIPIOBAaHMUMH TMapaMeTpaMH MPOTOYHOI YaCTUHHU
JIBUTYHA YMOBaMH MOJ110HOCTI.

HaykoBi 1 mpakTU4Hi pe3ynbTaTH IUCEPTaliHOT pOOOTH OMNPWIIOAHEHI Ta
OTPUMaJIA TO3UTHUBHY OIIHKY HAyKOBOi CIUIFHOTH HAa MIKHAPOJHUX HAYKOBO-
texHiuHuX KoHdepeHiax: XXVII, XXVIII 1 XXIX MixHapoIHUX KOHTrpecax
neurynooyaiBaukiB (2022, 2023, 2024p., m. XapkiB), MiKHApOAHIA HAYKOBO-
npakTU4HIi KoH(pepeHiii «EHepreTnyHi YCTAaHOBKM Ta albTEpHATHBHI JKepelna
eneprii» (2024 p., m. Xapkis), Seminarium IV. New Trends in the Construction,
Research and Operation of Flying Objects (2p22Mstitut Lotniztwa, Warsaw).

3ayBajkeHHsI OO0 3MICTY AMcepTaAliiiHOI podoTH

1. ¥V pozaimi 1 (ctop. 47)aBTop CTBEPKYE, IO «HAUKPAIUMHE IS 3aCTOCYBAHHS SIK
mratHi BKM TBa/l» cucremamu € ocHOBaHI Ha BU3HA4Y€HH1 KPYTHOI Aedopmartii
Bany. lIpore 3a sSKMMHM XapakTEPUCTHUKAMU Ta TMOKA3HUKAMH LHUX CHCTEM
NPUIHATE TaKe PillIeHHsS — HE BKa3aHO.
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2. YV migpo3nimi 2.1 HaBemeHO BIIOMOCTI Mpo MexaHiuHy dyacTuHy BKM
(BuMiproBaIbHUH Bax), aje He Mae iHQopmalii aHi mpo Mmarepiai, aHi po3MipH,
110 00MeXy€e MOKIMBOCTI aHAMI3Y MOJATIBIINUX JTOCHTIIKEHb.

3. B mporieci BU3HaUYCHHS MMOXUOKU, 3YMOBJICHOI 3MIHOIO 3a30py MK JaTYMKOM 1
Buctyrnamu (migposain 2.4.3.) iHAyKTOpIB Y HACHIAOK il BIALEHTPOBUX CHII
nedopmMaliisi eJIeMEHTY MITHIAPUIHOI 000JIOHKH PO3TIIAIa€Thes K aedopmariis
KOHCOJIbHOT OasiKH, ajie OOTPYHTYBaHHS TAaKOTO PillIEeHHS HE HaBEICHO.

4. Ha puc 2.9. HaBe[eHO TOPIBHSHHS PO3PAaxXyHKOBOI Ta EKCIEPUMEHTAIBHOL
3QJIEKHOCTEH KPYTHOI'O MOMEHTY BiJl PI3HMII KYTiB MOBOPOTY NEPEpi3iB, MPOTE
YHCENbHUX CTATUCTUYHUX MOKAa3HUKIB TAKOTO MOPIBHSAHHS HE HABEICHO.

5. B mporeci ¢hopMmyBaHHS TpaHUYHUX YMOB TEIJIOOOMIHY Ha 0a30BOMY pEXUMI HE
BpPaxoBaHO MPOIIEC TEIJIONEPEAAYd BUIIPOMIHIOBAHHAM MIXK JAETaIsIMHU, MPOTE
OOTPYHTYBaHHSI TAKOTO PIMICHHS BiJICYTHE.

6. Y pobori 3ycTpiyarOThCS HENOJIKM Yy TMOJAaHOMY MaTepiaii: TeBHa
MEPEBAHTAXKEHICTh  CKOPOYCHHSIMH, BIACYTHICTh YaCTUHH  pO3MIpIB  Ha
300paKeHHSIX Ta JEIIO 1HIIIE.

BuiesazHaueni 3ayBakK€HHS Ta HEAOJIKM HE BIUIMBAIOTh HA 3A2AbHY
nO3UmMuUEHy OLIIHKY OTPUMAHUX HAYKOBUX PE3YJIbTATIB AUCEPTALIIMHOI pOOOTH.

BucnoBxku

[logana 1o 3axucTy aAucepraliiiHa po0OOTa € 3aBEpIICHUM HAyKOBUM
JOCIIKEHHSIM, B SIKOMY BUpIIIEHA aKTyallbHa HAYKOBO-TIPAKTUYHA 3a/1aya PO3pOOKU
Ta CTBOPEHHI Ha 0a3i MaTeMaTUYHHX MOJEJEH, M0 TOB'A3YIOTh TEPMOIPYKHI
BJIACTMBOCTI Bally 3 yMOBaMH pOOOTH JABHUTYHA, CHCTEM BUMIPIOBAHHS KPYTHOTO
MOMEHTY, BOyaoBaHux y KoHCTpyKiito ['T/I.

BpaxoBytoun akTyanpHICTH 0O0paHOi TeMH, OOIPYHTOBAaHICTh HAayKOBHUX
pe3ynbTaTiB AMCepTallii, iX JOCTOBIPHICT Ta HOBHU3HY, MNPAKTUYHY I[IHHICTb,
NMOBHOTY BHUKJIAJaHHS B HAyKOBUX MyOJIKaligX Ta BIJACYTHICTb MOPYIIEHb
aKaJeMigyHO1 JOOPOYECHOCTI, BBaXKar0, [0 AUCepTalliiina podoTta BimoBiaae mi. 6, 7,
8, 9 dlopsaky npucyKeHHs CTyneHs JTokTopa (inocodii Ta ckacyBaHHS PIIICHHS
Pa3oBOi Creliaii3oBaHOi BYCHOT pajM 3akjiady BHUIOT OCBITH, HAYKOBOi YCTAHOBH
Opo MPUCYIKEHHS CTymHeHs JokTopa (utocodii», 3arBepaxeHoro I[loctaHoBoro
Ka6inery MinictpiB Ykpainu Big 12 ciuna 2022p. Ne 44, a 3no06yBau [loaropcekuii
Koctautun MukosialoBUY 3aciy208ye Ha npucyoxcennsa AioMy HayKOBOI'O CTYIEHS
noktopa (inocodii B ramysi 3HaHb 14 «EnekTpuyHa 1HXEHEPIs» 3a CIellabHICTIO
142 «Eunepretnyne MamHOOY TyBaHHSI»

JIOKTOp TeXHIYHUX HAYyK, podecop, T ;_,;;,;;.” Muxaitno TKAY
3aBigyBay Kadeapy iHKEHEPHOT MEXAHIKH — —77~ 2 —

Ta TEXHOJIOT1i MaITMHOOY TyBaHHS

HaiionanbHOTO yHIBEpCUTETY

KopabeOyTyBaHHS

iMeH1 aamipana MakapoBa




