PELEH3IA
Ha auceprauiiiny po6ory BOHJIAPEHKO Ounekcis BacuiboBuua

Ha Temy «PopMyBaHHSI OOPTOBUX CaMOHAIAITOBYBAJIbHUX JUHAMIYHUX MOENIEH

ra3oTypOIHHUX JBUTYHIB JJIsl BU3HAUCHHS HEBUMIPIOBAHHX MapaMeTpiB poOOYOro

npouecy”’,
MpeCTaBlIeHy Ha 3100yTTS HAyKOBOT'O CTYNEHs JoKTopa distocodii
B rany3i 3HaHb 14 — Enextpuyna iHxkeHepis

3a crierianbHicTIO 142 — EHepreTnune MalmmHOOY IyBaHHS

AKTYAJIBHICTb TEMHU JOCII/PKEHHA

BusznaueHHss ~ HEBUMIPIOBAaHMX  TapaMeTpiB  poOOYOro po1iecy
ra3oTypOIHHUX JBUTYHIB € HAJA3BUYAITHO BaXXJIMBOIO 33J1au€l0 MPO IO CBIAYUTH
BEJIMKA KIJIBKICTh POOIT y IIbOMY HanpsAMKY. Orisg qux poOiT JOKIAIHO HABEJIEHO
y nucepraii. Bupimennsa uiei 3amadi moTpeOye BHUKOPUCTAHHS MaTeMaTHYHHUX

monenen ['T/I.

[IpoGnemHuicTh moOB’s3aHa 3 TuUM, MmO napametpu [T 3amexats BiA
O0aratboxX (hakTOpiB: YMOB TIOJILOTY, CXEMH, PO3PAXyHKOBUX TapamMeTpiB Ta
pexumy pobotu I'TH, inmuBimyanmpHux ocobmmBocterd ['TJ[ Ta 3miHM #oro
reomMeTpii y mpoiieci ekcruryaramii. Ile mpu3BOguTh 10 3MIHUM CTaTUYHHUX Ta
JUHaMIYHUX mnapameTpiB maremarnuHoi mojeni ['T/J. Kpim nporo, Bu3HaueHHS
napaMmeTpiB mateMatuuHoi Mozeni ['T/[ 3amexuth Biff KUIBKOCTI BHUMIPHOBAHUX

napameTpiB, TOYHOCTI Ta MEPIOAUYHOCTI BUMIPIOBAHb.

CkrnagHicTh TpoOJieMM BHKJIMKAE HASBHICTh OaraThOX MIAXOMIB 110 1l
BupimeHHs1. Oco0iMBl BUMOTM HAaKIJIaJla€ YMOBA BUKOPHCTAHHS LUX MOJAENEH Yy
ckimanli OoOpTOBOi CHCTEMH JIITalbHOTO amapary. B mepmry depry, 1e
MIBUIKOAINHICTG aJTOPUTMIB, sSIKa 3a0€3MeUyeThCsl BIAMOBIIHUM OOpaHHSIM

moxeneun I'T/I.

3aranpHl TonokeHHS Teopid ['TJ], aBTOMaruuyHOTO KEpyBaHHS Ta
CTATUCTUYHOTO OI[IHIOBaHHS JO3BOJISIIOTh HAYKOBO MIAIMTH 10 BUPIMICHHS ITi€T
npobsiemu. [Ipu 11boMy TpeOa BUPIIIUTH HU3KY HAYKOBHMX 3aBiaHb. Jluceprarliiine
JOCIIIJIKEHHSI TIPUCBAYEHE BHUPIIIEHHIO caMe€ TakKUX 3aBAaHb - (POPMyBaHHIO

OOpPTOBMX CaMOHAJIAIITOBYBAIbHUX JUHAMIYHMX MOJEJe  ra3oTypOiHHUX



JIBUTYHIB 13 BUKOPHUCTAHHSAM JIHIWHUX JUHAMIYHUX MOJEJEH, SKi BPaxOBYIOTh

iHauBiAyanbHl ocoOiuBocTi ['TJ Ta 3MiHEHHS iX BJIACTUBOCTEM Yy Tpolieci

eKCIUTyaTallii; po3poOIli MeToay aHaizy MOXHOOK iAeHTHU(IKaIll JUHAMIYHHUX

XapaKTEepUCTUK JBUTYHIB Ta HEBUMIPIOBAHUX IMapaMeTpiB poOOYOro mpoiecy

ra3oTypOiHHUX JBUTYHIB.

Takum YHNHOM, TCMaA I[OCJ'IiI[}KCHHSI € aKTyaJIbHOIO, 4 MCTa Ta Baﬂa‘ii pO6OTI/I

chOopMyITLOBAHO BIATIOBITHO 0 TEMHU JUCEPTAIlii

OLIIHKA OBIPYHTOBAHOCTI HAYKOBUX PE3VJIbTATIB
JOUCEPTALIL, IX JOCTOBIPHOCTI TA HOBU3HU

B pC3YJ'IBTaTi IIPOBCACHUX I[OCJIiI[)KGHI) dBTOPY BAAJIOCA OTpUMATH CUCTCMHY

CYKYIIHICTh HAYKOBHUX PE3yJbTaTIB, a caMe:

1)

VYnepiie Ay cTpuOKOMOAIOHOTO Ta JTHIKHOTO 3 OOMEKEHHSIM KEPYIOUHUX
BILTUBIB C(POPMOBAHO CITIBBIHOIICHHS JJI TOXUOOK OILIIHOK MapamMeTpiB
JTIHIMHUX ~ JIWHAMIYHAX ~ MOJENeH  Ta30TypOIHHMX JIBUTYHIB, SKi
BIIPI3HSIOTECS ~ BUKOPUCTaHHSAM IHTErpajJbHUX  XapaKTEPUCTUK
YYTJIMBOCTI 1 JIO3BOJSIOTh HE3aJEKHO AHANI3YBATH BIUIMB HA MOXUOKHU
OLIIHIOBAHHS yCiX TOJOBHUX YWHHHUKIB: TOYHOCTI BHUMIPIOBAaHUX
napameTpiB, 3HaYEHb OIIHIOBAHUX MapaMeTPiB Ta XapaKTepy KepyIuux
BILJIUBIB.

Voepmie  oTpuMaHO — 3aJCKHOCTI IS MOXHUOOK  BH3HAYCHHS
HEBUMIPIOBAaHUX  MapaMeTpiB  Tra3oTypOIHHHUX  JBUTYHIB,  fKl
BIJIPI3HSIOTECS BUKOPUCTaHHSAM 1H(OpMaLli Mpo CTPYKTypy OOpTOBHUX
MozeJiel 1 T03BOJISIIOTh YPaXxOBYBATH BILJIMB MOXMOOK BUMIPIOBAHHSI BCIX
BUKOPHUCTOBYBAaHUX  IMAapaMeTpiB HA  CTaTUYHY, JUHAMIYHY ¢
KOPUTYBAJIbHY CKJIQJIOBI MOJIEN, a TaKOX TOXUOKMA OI[IHIOBAHHS
Koe(iIieHTIB MOCTI.

HaGyna MMOIAJIBIIIOTO PO3BUTKY KOHIIETILIIS 6opToBoi
CaMOHAaJIalITOBYBAJIbHOI MaTeMaTHYHO1L MOl aBIlallfHOTO
razoTypOiHHOTO JBUTYHA: JO CKJIaay BIJOMOI CTPYKTypH MOJEI
BKJIIOUEHO  MIJCHUCTEMY  KOHTPOJK  SIKOCTI ~ Ta  KepyBaHHS
CaMOHaJallITyBaHHSIM, B  OCHOBI  SIKOI —  TIEpeivueHl  BHIIE

CIIBBIIHOIIICHHS.



Ili wHaykoBi pe3yJabTaTH OOTPYHTOBAHO MPEJACTABICHI 1  OIlIHKA

OOrpyHTOBAHOCTI HAYKOBHUX PE3YJIbTATIB TO3UTUBHA.

JIOCTOBIpHICTh HAyKOBUX pE3yJbTaTiB MIATBEpKEHA SK MPaBHIbHUM
BUKOPHUCTAHHSAM aHATITHYHUX 3ac00IB 1 MaTEMaTHYHOTO MOJICIIOBAHHS, TaK 1

00poOKOI0 pe3ysbTariB BUIIPoOyBaHb ABOX TumiB I'T/I.

[Tepmmit HayKOBHUIT pe3yJbTaT € HOBUM, BIIEPIIE 3aIIPOIIOHOBAHKMM 1 CYTTEBO
BIIPI3HSAETBHCS BiJ ICHYIOUMX THM, IO OJiepKaHa HOBa 3aKOHOMIPHICTh -
3QJICKHICT, TMOXMOOK OIIHOK TMapaMeTpiB JHIMHUX JAWHAMIYHUX MoJelen
ra3oTypOiHHUX JIBUTYHIB BIiJJ TOYHOCTI BHMIPIOBAHHUX TlapaMeTpiB, 3HAYEHb

OLIIHIOBAHMX MAapaMETPIB Ta XapaKTepy KepyIOUuX BIUIMBIB.

Jpyruil HayKoBHiA pe3yJIbTaT € HOBUM, BIIEpUIE 3aIIPOIIOHOBAHUM 1 CYTTEBO
BIJIDI3HSETHCS BiJ ICHYIOUMX THM, IO OJEp’KaHl HOBI 3aKOHOMIPHOCTI -
3aJIEKHOCTI 11 MOXMOOK  BU3HAYEHHA  HEBUMIPIOBAHMX  IapaMeTpiB
ra3oTypOIHHUX JIBUTYHIB 3 BUKOPHCTAHHSIM 1H(POpMAILIii PO CTPYKTYpy OOPTOBHX
MoJieJIel, 3 ypaxyBaHHSM NOXUOOK BUMIPIOBaHb, @ TaKOX MOXMOOK OI[IHIOBAHHS

KOe(DIIIEHTIB JTIHIHHUX TUHAMIYHUX MOJIeNieH Ta30TypOIHHUX JBUTYHIB.

Tpertiit HayKOBUI pe3yNbTaT - 11€ MOATBIINI PO3BUTOK KOHIIEMIIT OOPTOBOI
CaMOHAJIAIITOBYBaJbHOI MaTEMaTHYHOI MOJIeNl aBialllfHOro Tra3oTypOIHHOTO

JIBUTYHA.

Otxe, B aucepTalliiHiii poOOTI MOCTaBJICHE HAYKOBE 3aBJIaHHS BHKOHAHO
MOBHICTIO, a 3700yBay TMOBHOIO MIpOIO OBOJIOJIB METOJOJIOTIEI0 HAyKOBOI

ISUTBHOCTI.

I[TPAKTUYHA HIHHICTb OTPUMAHUNX PE3VJIbTATIB

PesynpTaTtn muceprariiiHoi poOOTH YTBOPIOIOTH TEOPETUYHY OCHOBY LIS
pPO3pPOOKH KOMIT' FOTEPHOI CHUCTEMU BH3HAYEHHS HEBUMIPIOBAHUX TMapaMeTpiB

po0OOYOTo MPOIIECY Yy pealbHOMY Yacl.

Takox, okpeMme MpaKTUYHE 3HAYCHHS Ma€ MOXJIMBICTh BHKOPUCTAHHHS
pO3pOOTICHNX MOAENeH JUIsi BU3HAYEHHS JOCTAaTHOCTI 3i0paHoi iH(opmarii ,
OIIIHKA TOXMOKKM BH3HAYCHHS HEBUMIPIOBAHUX TMapaMeTpiB Ta PO3POOKHU
peKOMeHaIli 71 OOTPYHTYBaHHS CUCTEMH BHUMIPIOBAHUX MapaMeTpiB, TOYHOCTI

Ta NEPIOIMYHOCTI X BUMIPIOBAHb.



PesynbTaTu nucepraniitHoi po6otu Bukopuctani B AisiibHOCTI AT «DEJl» y
paMkax rocrnaoroipaux pooiT Ne203-10/2020 «Po3pobka koMILiekCy JUHAMIYHUX
MateMaTudHuX mojener asuryHa Al-322» ta No203-18/2020 «MonepHizalis Ta
HIATPUMKA KOMIUIEKCY TUHAMIYHUX MaTeMaTHYHUX Mojeneit neuryHa Al-322y» ta
B mismibHOCTI AT «MOTOP CIY» - rocmumoroBipHa poGora Ne203-25/2021
«Po3pobka komruiekcy nuHamigHux moxened neuryna TB3- 117BMA-CBEMIB 1

cepiiy.

[IpakTuHy WIHHICTE POOOTH TAaKOX MIATBEPAKEHO 3aCTOCYBAaHHSIM
OTPUMAaHMX pe3yJbTaTiB B paMKaX BHUKOHAaHHA JIEP>KOIO/DKETHOI TeMH
«DopMyBaHHSI TEXHOJIOT1M CTBOPECHHS aJalTHBHUX CcUCTeM KepyBaHHS ['T]]
MacaXUpChKux 1 TpancnopTHux JitakiBy (JJP Ne 0119U100942) Ta B HaBUaIbHOMY
npoiieci  HarioHanbHOro  a€pOKOCMIYHOTO  YHIBEPCUTETY  «XapKiBChbKHUI
aBlalllfHUI THCTUTYT» B Kypcax «CrucTeMrn aBTOMaTHYHOTO KEPYBaHHSI aBlallliiHUX
JIBUTYHIB 1 GHEPTeTUYHUX YCTAaHOBOK», «MOJEMOBaHHS Ta PO3PaXyHOK MPOIIECIB B
aBlalliiHIM Ta paKeTHO-KOCMIUHIN TEXHUI», «MeTOoau aHami3y Ta CIHTE3Yy CUCTEM

KEepyBaHHA Ta J1arHOCTYBaHHA 00’ €KTIB EHEPreTUYHOTO MAIIMHOOYTyBaHHSD .

OTpumaHi TEOPETHYHI Pe3yJIbTaTH, a caM€ MaTeMaTU4HI MOJENl, METOAH
OLIIHKMA TOXMOOK BU3HAYEHHsS NapaMmeTpiB MOJENEH Ta MapaMmeTpiB, SKI He
BUMIPIOIOTHCS, Ta MPOTpaMHI 3aco0u iX peaiizallii MOXyTh OyTH BUKOPHCTaH1 Ha

MIPUEMCTBAX, K1 TpoekTytoTh [T/, cucteMu ix kepyBaHHS Ta A1arHOCTYBaHHS.

O®OPMIJIEHHS JIMCEPTAIIMHOT POBOTU, JOTPUMAHHSI
BUMOT AKAJIEMIYHOI JIOBPOUYECHOCTI TA IIOBHOTA BUKJIAZTY
PE3VIJIBTATIB B OITIYBJIIKOBAHUX TTPALIAX

JuceprartiitHa po6oTa (3araasHuM o0caroM 194 cTopiHKK) MICTUTh aHOTAIlIl
YKpaiHCHKOIO Ta aHMIHCHKOIO MOBaMH, BCTYI, I1'SITh PO3ILIIB, CIHCOK

BHKOPHUCTAaHUX IXKCPCJI, BAICHOBKHU Tad TPHU JOAATKH.

Crnin 3a3Ha4YMTH, 10 BUCHOBKH 3a pO3JAiIaMU C(HOpMyTbOBaHI SIK HAyKOBI
MOJIOKEHHS, IO JO3BOJISIOTH OIIHUTH OCOOMCTHI BHECOK aBTOpAa, CTYMiHb

HOBU3HH Ta 3HAUUMICTh OTPUMAHUX PE3YJIbTaTiB.

O3HAOMHUBIIMCH 3 AUCEPTALIMHOI POOOTOI0 Ta HAYKOBUMH MpaIsiMU
3m00yBada, MOXY 3pOOMTH BHUCHOBOK IIOJO HASBHOCTI TOBHOTH ITyOJiKaIlii
HAyKOBUX PE3YJIBTATIB y pErjaMEeHTOBAaHWX BHUIAHHAX. (OCHOBHI pe3yjbTaTH



JYcepTaliitHoi poOOTH BITOOpaKEHO B / CTATTAX y BHJAHHAX, SIKI BXOJSATH JO
nepeniky HaykoBHX (haxoBUX BHJIaHb YKpainu kateropii b Ta 1 crarrs y
3aKOpPJOHHOMY (axoBOMY BHJIaHHI, fKa JOJaTKOBO BigoOpa)kae HayKOBI
pe3ynbTaTi gucepraiii. OKpiM 1bOT0, YaCTUHA PE3YJIbTAaTiB poOOTH OmyOIiKOBaHa
B 6 Te3ax [OMOBifed HAYKOBO-TEXHIYHMX KOH(EpeHmi. Y BCTym 10
aucepTamiitHoi pobotu 3700yBay HaJgaB JETaIbHUN OMUC OCOOMCTOTO BHECKY Y
nyOmiKaiisax, o0 HamkcaHi y chiBaBTOpPCTBi. HaykoBi 1 mpakTW4Hi pe3ylbTaTé

JYcepTallii IOCTaTHhO anpoOOBaH1 Ha MIKHAPOIHUX KOH(PEPEHITISX.

B Tekcti nuceprauniiiHoi poboTM Ta myOmiKamisx aBTOpa BIACYTHI
MOPYIICHHS aKaJeMIYHOi JOOPOYECHOCTI, IO MIATBEPIKYETHCS JOBIAKOI IIPO
nepeBipky pobotu B cucteMi Unicheck. Anani3 BHecky 3/100yBaua y myOJiKaIisax
CTOCOBHO JIMCEpTaIlii CBIAYMUTH MPO IOBHOTY Ta CaMOCTIHHICTh OTpUMaHUX

pE3yNIbTATIB.

3AVBAXKEHHST TA HEJIOJIKU 1OJ0 3MICTY JUCEPTALIIMHOIL
POBOTU

1. B poGoTi BUKOPUCTOBYETHCS MPUITYIICHHS, IO BCiMa BHJAMU
1HEPIIIHHOCTI, OKPIM 1HEPIIIHHOCTI MacH, 10 00EpPTAETHCSA, MOKHA 3HEXTYBATH.

Anie B psiii poOIT BpaxoBY€EThCS 1 ra30JuHaMIYHa 1HEPIIHHICTb.

2. B po0OOTI BUKOPUCTOBYETHCS MPUITYIICHHS, 10 Ha JI03BYKOBUX
MIBUAKOCTSAX TMOJIbOTY 3MIHEHHS uucia M TMOJbOTYy HE BIUIMBAa€E Ha 3BEJEHI
napamMeTpHu CUJIOBOi YCTaHOBKHU. B MIMCHOCTI, MpU 3aJaHUX MOBHHUX NapameTpax
IIOTOKA p*H, T, yucio M MonbOTy HE BIUIMBAE Ha 3BEJICHI IMapaMeTpu
TypOOKOMITpECOpPY, ajle BILUIMBAE HA apaMeTpH MOAI0HOCTI TATH, MUTOMOI TATH Ta

IIUTOMHUX BUTpPAT I1aJINBaA.

3. Ha cropinui 28 npu omnucy CTpyKTypu Ta oOcsary AucepTalilii BKazaHa

KUTBKICTh CTOPIHOK € MOMIIIKOBOIO (197 3amicth 194 dakTudHO).

HeoOxigHo BIAMITUTH, 110 BKa3aHI 3ayBa)KCHHS Ta HEJOJIKU HE 3HUKYIOTh
BaroMoCTl OTPUMAaHHMX B AMCEpTaliiHiil poOoTi pe3ynbrariB. PoboTa HacuueHa
JIOCTaTHHOIO KUIBKICTIO SIK TEOPETUYHUX BHUKIAIOK, TaK 1 pe3yJbTaTaMu
MaTEMaTUYHOTO MOJICNIOBAaHHS Ta KUIBKICHUMH OIlIHKaMH, SIK1 TIATBEPIKYIOThH
eeKTUBHICTh Ta JIOCTOBIPHICTh MAaTEMAaTHMYHUX MOJENEeH ra3oTypOIHHHUX

JIBUTYHIB.



BUCHOBKU

Braxato, mo aucepraiiiitaa podoTa 3100yBava cTyneHs gokTopa digocodii
BOHJIAPEHKO Onekcist BacunboBuua «DopMyBaHHsA OOpTOBHX
CaMOHAJIAIITOBYBAIBHUX JTUHAMIYHUX MOJIeJIel Ta30TypOIHHUX JBUTYHIB IS
BU3HAYCHHS HEBHUMIPIOBAHUX IMapaMeTpiB poOOYOro IMpolecy» BHKOHAHA Ha
BHCOKOMY HayKOBOMY DPiBHi, HE TIOPYIITy€E MPUHIIMUIIB aKaJIeMIqHOi JOOPOUYECHOCTI
Ta € 3aKIHYCHUM HAyKOBUM JIOCIIPKEHHSIM, B BUPIIIYETHCS aKTyallbHa MpoOiieMa
dbopmyBaHHS  OOpPTOBHX  CaMOHAIAMTOBYBAIBHUX  JUHAMIYHUX  MOJEJCH
ra3oTypOIHHUX  JBUTYHIB, SIKI  BUKOPHUCTOBYIOTHCS AN  BU3HAYCHHS
HEBUMIPIOBAHUX I1apaMETPIB JBUTYHIB, OIIHKA TOXWOKM BHU3HAYCHHS IMX
napameTpiB Ta (GOPMyBaHHS BUMOT JI0 CUCTEMHU MMapaMeTPiB, 1[0 BUMIPIOIOTHCS, 0
TOYHOCTI 1 TMEpIOJUYHOCTI iX BHMIpIoBaHb. lle Mae icTOTHE 3HAa4YeHHS IS
cneniaibHoCTl 142 - EHepreTnyHe MamMHOOYAyBaHHs Ta JUIsl raigysl 3HaHb 14 —

EnexTpuyHa 1HXEHepis.

BBaxkato, 110 3a akTyajnbHICTIO 00paHOi TeMHU, OOTPYHTOBAHICTIO HAYKOBHUX
pe3yabTaTiB AMCEpTaIlii, X JIOCTOBIPHOCTI Ta HOBWU3HHU, MPAKTUYHOI I[IHHOCTI,
NOBHOTOIO BHKJIAJIaHHS B HAyKOBUX MyOJiKamisfix Ta BIACYTHICTIO MOpPYLIEHb
aKaJeMigyHO1 JOOPOYECHOCTI AucepTalliiiHa poOoTa BIANOBIAAE BUMOTaM YUHHOTO
3aKOHOJIaBCTBA YKpaiHu, 1o mnepeadaderHi B m. 6 — 9 Ilopsnky mpuCyKeHHS
CTyIeHsl JokTopa ¢imocodii Ta CKacyBaHHsS PIIIEHHS Pa30BOi CHeIiali30BaHOl
BUEHOT paJM 3aKJiaqy BHUIIOI OCBITH, HAYKOBOI YCTAaHOBU IMPO MPUCYHKCHHS
cTyneHsi aoktopa (urocodii, 3arBepmreHoro Ilocranororo Kabinety MiHicTpiB
VYkpainu Bix 12 ciuns 2022 p. Ne 44.

3n06yBau  BOHJAPEHKO Onexkciii BacunboBu4 — 3aciayroBye  Ha
NPUCYJKEHHSI CTyINEHsd JAoKTopa (inocodii B ramysi 3HaHb 14 — Enextpuuna

1HXKEeHepis 3a cnenianbHIcTio 142 — EHepreTuuHe MalllnHOOY TyBaHHS

Kannunar TexH. HayK, JOLIEHT,
3aBigyBay kadeapu

Teopii aBiallliHUX JIBUTYHIB Onmner KICJIOB



