BIAI'YK
o(QiIIHHOTO OTIOHEHTA
Ha aucepraniiay podoty bonnapenka Onekcist BacunboBuya
«DopMyBaHHSI OOPTOBUX CAMOHANAIITOBYBAIbHUX JUHAMIYHUX MOJIENeH
ra3oTypOIHHUX JIBUTYHIB JIJIsl BA3HAUCHHS HEBUMIPIOBAHUX MapaMeTpiB poO04oro
poLECy»,
npeACTaBiieHy  Ha  3700yTTS  HAyKOBOrO  CTymeHs  JokTopa  (urocodii
3a crierianpHicTIO 142 «EHepreTnyHe MalmmHOOY Ty BaHHS

AKTyaJIbHICTh | HOBU3HA TeMH

OmauM 3  edeKTHMBHHX HampsMiB  PO3BUTKY  aBialllfHOT TEXHIKH €
BJIOCKOHAJICHHS XapaKTEPUCTHUK JIBUTYHIB LIUISIXOM BUKOPUCTAHHSI HOBUX AJITOPUTMIB
aBTOMATUYHOI'O KEPYBaHHS, OCHOBAHUX Ha MaTEMaTUYHUX MOJEIAX. Y 3B 3Ky 3 LIUM
JaucepraniiiHa pobora, crpsiMoBaHa Ha (OpMyBaHHS Ta BIPOBAHKCHHS JUHAMIYHUX
MaTeMaTUYHUX MoJieJedl y OOpTOBI CHUCTEMU KEpyBaHHS U JI1arHOCTYBaHHSA, €
aKTyaJIbHOIO 32124 €l0.

3a3HaueHa 3a7ada NoTpeOye MPOBEIEHHS LMKIY HAYKOBHUX POOIT 13 PO3BUTKY
METO/IIB BHU3HAYEHHS HEBUMIPIOBAHUX MapaMeTpiB, 17eHTU(IKAIT XapaKTEPUCTHUK 1
BU3HAYECHHS  TOYHOCTI  OI[IHIOBaHHS  JWHAMIYHHUX  [apaMeTpiB  aBlalliiHUX
ra3oTypOiHHUX JBUTYHIB. e BU3Hauae HAyKOBY HOBH3HY 111€i pOOOTH.

TakuM 4YuHOM, aAMcepTallisi Mae€ 3Ha4Hy HAYKOBY HOBH3HY W IpaKkTUYHY
3HAYYHIICTh Ta AKTYaJIbHICTb.

Ouninka OOIPYHTOBAHOCTI HAYKOBHUX pe3yJbTaTiB  aucepramii, ix
JAOCTOBIPHOCTI Ta HOBU3HU

B nuceprartiiitiii poO0Ti BUPIIIEHO HAYKOBO-MEXHIUHY 3a0auy, sika MOJArac y
BU3HAYCHHI HEBUMIPIOBAHMX IMapaMEeTpPiB JBUTYHIB Ha YCTAJIEHUX Ta MEPEXiJTHUX
pexxkumax poOOTH 13 BUKOPUCTAHHSIM OOPTOBHX CaMOHAIAIITOBYBAIBHUX MOJIEIICH.

Haii0inpm1 3HauylmuM HAYKOBHM Pe3yJIbTATOM, SKUH ynepuie OTPUMAHO
aBTOPOM 1 SKMM BHM3HAaya€ BIAMNOBIAHICTb JHCEpPTalli BHUMOraM JO pIBHSA
KkBamidikamiitHoi poOOTH Ha 3M00yTTS HAYKOBOTO CTyMHeHs IOKTOopa (dutocodii, €
OTpUMaHI 3aJeKHOCTI I TOXMOOK BH3HAYEHHS OIIHOK TapaMmeTpiB JIHIAHUX
JTUHAMIYHUX MOJIeJIeH 1 OIIHOK HEBUMIPIOBAHUX IlapaMeTpiB, SIKI MalOTh BIIMIHHI
O3HAKH 1 TO3BOJISIIOTH HE3AJIEKHO aHaII3yBaTH BIUIUMB yCiX FOJIOBHUX YWHHHUKIB.

BrnpoBamkeHHsT 1MX  CHIBBIIHONMIEHh B CHUCTEMY CaMOHAJAIITyBaHHS
MaTeMaTUYHUX MOJIETICH HaAda€c Cymmego2o po36umKy BIINOBIIHIA KOHIETIT
OOpTOBUX MOjEeNel, BUKOPUCTAHHS SIKOi € BaXJIMBUM HAIpPSIMKOM PO3BUTKY CHUCTEM
aBTOMATUYHOI'O KEPYBAHHS Ta [IarHOCTYBAHHSI aBlallliHUX JABUTYHIB.

HaykoBi moJjio’keHHsSI 1 BHCHOBKH, C(OpMYJIbOBaHI aBTOPOM JuCEpTaIiiHOI
poboTH, B docmamnubomy 00ca3i BIII3EPKATIOIOTh TOCTAHOBKY 3aJadi JOCIIIKCHHS
Ta MOCIOBHICTh 11 BUPIIIIEHHS.



IIpakTHYHA HiIHHICTHL OTPMMAHUX Pe3yJbTATIB

B ormsnmosiit wactuHi poOOTHM BUKOHAHO JAETANbHUNM Ta JOKJIAJIHWNA aHai3
KOHIIEMIIiT OOPTOBHX caMOHAJIAMTOBYBaIbHUX Mojelel (eSTORM), a Takok MeTOiB
OIIHIOBAHHS HEBUMIPIOBAHUX MapaMeTpiB 1 MapamMeTpiB JAUHAMIYHUX MOJCIICH
JIBUTYHIB.

Po3pobnennii y1ockoHaneH! MeTO/I BUBHAYCHHSI HEBUMIPIOBAaHUX MapaMeTpiB
MO’Kke OyTH BUKOPHCTaHHUU MpH 00poOI1ll eKCepuMEHTaNbHOI 1H(OopMallii, a TakKoX y
OOpPTOBUX aJropuT™Max Jjasi MOHITOPHHTY TSTW, IHUTOMOi BHUTpAaTH TMaJHBa,
MOTY)KHOCT1, TEMIIEpaTypu razy Imepea TypOiHOI, BHUTPATH TOBITPS Ta IHIIHUX
napameTpiB, sIKI XapaKTEPHU3yIOTh POOOUHIA MPOIIEC IBUTYHA.

3anpomoHOBaHUM METOJ] BHU3HAYCHHS TOYHOCTI OIIHIOBAaHHS MapaMeTpiB
MaTeMaTHYHUX MOJENeH, a TakoX YAOCKOHAJEHI aJrOpUTMU BHU3HAUCHHS
HEBHUMIPIOBAHUX IMapaMeTpiB, MOXKYTh OyTH BHUKOPHUCTaH1 SIK OCHOBA JJIsl CTBOPEHHS
CJIEKTPOHHUX CUCTEM KepyBaHHS aBlallliHUMU ra30TypOIHHUMH IBUTYHAMHU HA OCHOBI
KOHIIETIIi CaMOHAJIAIITOBYBAJILHUX MOJIETICH.

OCHOBHI pe3yJbpTaTU JUCEpTaIliHOI POOOTH BIPOBAIHKEHI y BHUPOOHMUIN
nisubHOCTI AT «MOTOP CIY», AT «®E/l» Ta y HaB4aJibHUHN MpolieC Ta HAYKOBO-
JOCIIJIHY JIIsUTbHICTh Kadeapu KOHCTPYKINI aBialifHuX JBUTYHIB HarioHaibHOTO
aCepPOKOCMIYHOTO YHIBEPCUTETY «XapKIBChKUM aBlal[iiHUN 1HCTUTYTY.

[lopanplie mpakTHYHE BUKOPUCTAHHS PE3YJbTAaTIB pOOOTH € IOLIIBHUM Ha
NIJIPUEMCTBAX Ta OpraHi3alisix, [kl CHellami3ylThca Ha po3poOll Ta eKCIuryaTamli
ra3oTypOIHHUX JIBUTYHIB 1 €HEPreTUYHHX YCTAaHOBOK, a TaK0X B HAaBYaJbHOMY
npoiieci npodiabHUX Kadeap TEXHIYHUX YHIBEPCUTETIB 1 aKaJeMiu.

Odopmiaennss aucepraniiHoi podOTH, JOTPMMAHHA BHMOI aKaJIeMiYHOL
A00POYECHOCTI Ta MOBHOTA BUKJIAAY Pe3yJbTAaTIB B ONy0JIiKOBAHUX MPALAX

HucepraiiitHa po6oTa MICTUTh aHOTaLlli YKPATHCHKOIO Ta aHTIIIChKOI0 MOBaMH,
BCTYyMN, II'SITh PO3AUIIB, BHUCHOBKH, CIHCOK BHUKOPHUCTAaHMUX JDKEpENd Ta JOJATKH.
3aranpHuil 00csAT poOoTH cTaHoBUTH 197 cTopiHOK, 3 HUX 155 CTOPIHKKM OCHOBHOTO
TekcTy, 4 Ttabmuii Ta 6/ pUCYHKIB, CIHCOK BHUKOpUCTAaHUX JoKepen 3 121
HalilMEHyBaHHA Ha 15 cTOpiHKax 1 TpU JOJATKHU Ha I1’ATH CTOPIHKAX.

Odopmiennst auceprallii BIAMOBIIAE€ yCIM JIIFOYUM BUMOTaM, BCl PO3AUIH €
JIOTIYHO 3B’S3aHMMHM 1 HAIIpaBJICHI Ha BUPIIIECHHS MMOCTABICHUX 3aJ1a4; JKOJSH PO3/ILIT
HE BHJIUIAETHCA 3 YCIET CTPYKTYpH POOOTH, MaTepiall MOAaHO PIBHOMIpHO. Tekct
JUCEepTaLliiiHOT poOOTH HANMMCAHMM TPAMOTHOKO MOBOIO, JIETKO CHPUWMAETHCS MpPU
OMAaHyBaHHI, Ta 3 KOPEKTHUM BUKOPUCTAHHSIM TEXHIYHUX TEPMiHIB.

Hucepraniitna poboTa mnepeBipeHa Ha aHTUIUIAriaT, sKa I[OKazaja Ha
BIJICYTHICTh O3HaK aKaJeMIYHOTO IIaxpaiicTBa 1 TMOPYIIEHb AaKaJeMiuyHOl
JOOPOYECHOCTI.

OCHOBHUIT 3MICT nuceprTallil BioOpaXeHO Y BOCBMH HAyKOBHX CTATTsAX (CiM
cTateil onmyOJliKoBaHO y (DaxoBUX BHUAAHHSIX YKpaiHU, OJHA CTATTS OIMyOJIIKOBaHA y
3aKOpJIOHHOMY (haXOBOMY BHJaHHI) Ta IIECTH Te3ax JOMOBIACH Ha MIKHAPOIHHX
HAyKOBO-TEXHIYHUX KOH(PEPEHITISIX.



OcHOBHI pe3yibTaTH 1 BUCHOBKH JUCEPTAIlli MPEACTABISIOTHCS JOCTOBIPHUMH,
JIOCTaTHBO OOTPYHTOBAHUMHU Ta BUIMPOOYBAHUMHU.

ABTOp 0a3ye CBOi MOCHI/DKCHHS Ha JETaJbHOMY KBali(pikOBaHOMY aHai3i
poOJieMH Ta poOIT IHITKUX AOCIIIHUKIB, sIKI BAKOHAHO Y HAIIPSMKY 11 BUPIIICHHS.

B ocHOBy MeToauku AOCHIDKEHHS TMOKJIAJEHO CaMOCTiiHE OTpUMAaHHS
EKCIIEpUMCHTAILHUX JIaHWX, JOCBiJ TIOMIEPEIHUKIB, BIJOKPEMJICHHS 3HAUYYIIHUX
¢akTopi, HopMyBaHHS MAaTEMATHUYHOI CTPYKTYPH MOJIEII.

MarteMaTiyHe MOJICTIOBAaHHS BHUKOHAHO HAa OCHOBI BIJIOMHX BHUIIPOOYBaHUX
IPOrpaMHUX 3acO0i1B, K1 CTAIM CTAHJAPTHUMH B CyYaCHUX JTOCI1IKEHHSX.

BucHoBKH, HaBeJIeHI aBTOPOM B JuMcCEepTallii, TOBHICTIO BIJIMOBIIAOTH ii 3MICTY
1 OTPUMaHUM pEe3yJIbTATaM.

3ayBakeHHsI LIOJ0 3MiCTY AUCepPTALiiTHOI podoTH

1. VY poboti 3azHayeHo (c. 58, m. §), 1m0 AUHAMIYHA MOJIETh JIBUTYHA €
CYTTE€BO HENIHIMHOIO, 1 I HENIHINHICTh BPaxXOBYETHCS 3MIHHMUMH Koe(]illieHTaMu
JIHIMHOI TUHAMIYHOI MOJIeN, 5Kl € (PYHKIISIMA 9acTOTH O0OepTaHHS POTOpPa BUCOKOTO
TUCKY. JlocTaTHROro OOIPYyHTYBaHHSI TOTO, 10 KOE(DIIi€HTH JHIAHOI JMHAMIYHOT
mogen (JIIAM) e dyHKIisSsMU JHIe OJHOTO apryMEHTY, a caMe YacTOTH OOepTaHHs
poropa Bucokoro THcKy (BT), He HaBemeno. Takoxk, HE NpEACTaBICHO CIHOCIO
OTPUMAaHHS YU METOJIUKY po3paxyHKy koedirieHTiB JIJIM.

2. 3anponoHOBaHUI METO]T OL[IHIOBaHHS AMHAMIYHUX MapaMeTpiB JBUTYHIB
nependayae BHKOPUCTAHHA BHMIpIOBaHb. B poOOTI HaBeneHI TUNOBI 3HAYCHHS
NepioAy peecTparlii 4acToT 00epTaHHS POTOPY Ta CTAIMX 4Yacy. 3 OrJsiy Ha Te, 10
TPUBAIICTh MEPEX1THOTO MPOLIECY CKIaAae NPUOIU3HO 3-5 CTANMX Yacy, 3 HaBEJECHUX
JTAHUX BUILUTMBAE, 110 HA PEXKUMI MAJIOTO ra3y KUIbKICTh BUMIpIOBaHb ckiagaTume 30-
50, a Ha wmakcumanmbHOMYy pexumi — 3-5. Takoi KiIBKOCTI BUMIpPIOBaHbL SIBHO
HEJIOCTaTHBbO JIJISl TOTO, 100 BBA)XKaTW BUOIPKY PENpe3eHTATUBHOIO, a, BIAMOBIIHO,
BUOIDKOBE cepenHe Ta BHOIpKOoBa  Jucriepcis OyayTh 3MilleHI ¥ He
M1JKOPIOBATUMYThCS HOPMAJILHOMY 3aKOHY PO3MOJILTY. Y TOM )K€ 4ac, BUKOPUCTAHUN
y poOoTi miAXiA [0 aHalizy MOXUOOK Tmepeadavae, 10 BUMAJIKOBI BEIUYUMHU
PO3MOICHI 3a HOPMAaJbHUM 3aKOHOM 13 HYJIHOBHM MAaTE€MaTHYHHUM OYiKYBAaHHSM.
Bruu ninx o6ctaBuH y poOOTI HE pO3TIISIHYTO.

3. VY poOoTi BIACYTHS YncenbHA Baliallisi METOJAUKN PO3PAXYHKY JTUCTIEPCIN
NOXHUOOK OLIHOK TMHAMIYHUX napameTpiB (po3ain 3). JomiapHO HAaBECTH PO3PAXyHKH,
K1 MIATBEPIKYIOTh YHCEJIBHO OTPUMAaHI Pe3ysbTaTH, HaNpUKIad, MeTogoM MoHTe-
Kapio abo imiTariiero 6araThbox eKCrepuMeHTIB.

4, VY po3aini 2 3a3Ha4Y€HO, IO ABUTYH € CYTTEBO HEMIHIMHUM 00’ €KTOM, aje
B po3auiax 3 i 4 oTpuMaHi pe3yibTaTH JUIsl JTIHEAPU30BAHOI MOJIEIl B OKOJI TOYKHU.
HominpHo Oyjo mpoaHai3yBaTH Jiama3oH, y SKOMY MOJeJIb MOXHa BBaXaTH
JHIAHOIO 1 3 KO0 OXUOKOIO.

S. VY pozainax 3, 4 nmpunyckaeTbes, 110 IIyM BHUMIPIOBAHb € T'ayCiBCHKHM
OuIMM mIyMOM 1 3 TOCTIHHOW aucnepciero. lle mnpumyieHHs He MiIKPIIEHO
MOCWJIAHHSIMHM Ha JITepaTypHI JDKEpella Yd eKCIepUMEHTalIbHI pe3ylnbTratu. Y



pETbHUX CHCTEMax IIIyM dYacTO MAa€ CIEKTpalbHy CTPYKTYpy, MOXKe OyTu
aBTOKOPEJIbOBAHUM Ta T'e€TEPOCKEAACTUYHUM. ITHOPYBaHHS IIMX OCOOJIMBOCTENH MOXKE
NPU3BOJIUTHU J0 BUKPUBIICHHS 3HAYEHb AUCIIEPCiH OLIIHOK MapaMeTpiB, TOMY JIOILIBHO
MpOaHaTi3yBaTH BIUIMB PEATbHOI CTPYKTYPH IIyMy Ha JUCIEPCii OI[IHOK TUHAMIYHHUX
napaMeTpiB.

6. Y migpo3aim 5.2.3 oTpuMaHWil pO3B’SI30K BIANOBIAA€ YAaCTKOBOMY
BUITAJIKY, KOJIM yCl JlarOHAJIbHI €JIeMEHTH KoBapiamiitHoi matpuil (popmyma 5.6, c.
168) mapamerpiB TexXHIYHOro cTaHy piBHi. lle o3Hadae, mo aucmepcii ycix
PO3TJISTHYTUX TTapaMeTpiB TEXHIYHOTO CTaHy PiBHI, OJHAK TaKe MPUIYIICHHS HIYUM HE
apryMeHTOBaHe.

BucHoBku

[Tomana 1m0 3axuWcTy AucepTamiiiHa poOOTa € 3aBEpIICHHM HAayKOBUM
JOCIIJKEHHSIM, B SKOMY BHpIIlIEHa aKTyallbHa HayKOBO-TIpaKTUYHA 3ajaya
(opMyBaHHS Ta BIPOBAKEHHSI OOPTOBUX JWHAMIYHMX MaTEMaTUUYHUX MOJENEH IS
BU3HAYCHHS HEBUMIPIOBAHUX MapaMeTpiB poOOUOTO MPoLecy.

BpaxoByroun akTyadbHICTh OOpaHOi TeMH, OOIPYHTOBAHICTh HAYKOBHUX
BUKJIQJIaHHS B HAYKOBUX IyOJIKAIlisiX Ta BIJACYTHICTh MOPYIIEHb aKaJeMIYHOi
T0OpOYECHOCT], BBaXKaro, IO JUcepTalliiiHa pobora Biamosigae mm. 6, 7, 8, 9
«Ilopsiagky TpUCYIKEHHSI CTyneHsi JOKTopa ¢inocodii Ta cKacyBaHHS pPIIICHHS
pPa30Boi CIIELIATI30BaHOl BUYEHOI pajiv 3aKJIady BUIIOI OCBITH, HAYKOBOI YCTAHOBH PO
NPUCYDKEHHST CTyneHsl JokTopa (inocodii», 3atBepaxkenoro [loctanosoro Kabinery
MinictpiB Ykpainu Big 12 ciuns 2022 p. Ne 44, a 3100yBau bonnmapenko Onexciii
BacunboBuu 3aciyzoeye na npucyoycenns WOMY HAYKOBOIO CTYINEHsS JIOKTOpa
dinocodii B ramysi 3HaHp 14 «EnexkTpuuyHa iHXEHepis» 3a chemiambHicTIO 142
«Enepretnune ManmmHOOY Ty BaHHS
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