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3AT'AJIbHA XAPAKTEPUCTHKA POBOTHU

AKTyaJbHicCTh TeMH. [neHTHdikaris mapaMeTpiB BiIryKy 01000’ €KTy Ha TECTOBE
MOJIPA3HEHHS ISl BIAJAAJIEHOTO, aBTOMAaTU30BAHOTO KOHTPOJIIO, OIL[IHIOBAHHS, MIATPUMKU
(GYHKITIOHAIBLHOTO CTaHy OPTaHi3MYy JIFOJIMHH € BaXXJIMBUM B 11 )KUTTEAISTILHOCTI.

TecToBe moapa3HEeHHs CBITJIOM 3a0e3Ieuy€e 3MEHIIEHHS 1HBa3UBHOCTI, M1ABUIIICHHS
e(eKTUBHOCTI TECTYBAaHHSI CTaHy JIOAUHU, oro miarpuMku. [Ipu nbomy, HaOupae BeIuKe
3HAYCHHS OIIHIOBAHHS IMapaMeTpiB BIATYKY TECTOBAHOTO 01000’€KTy, BU3ZHAUYECHHS HOTO
CTaHy 3a IIUMU IMapaMeTpaMu Ta BUOOPY pIllICHHS MPO MiATPUMKY CTaHy 1 HOTO METOJ.

Meroau OIIHIOBaHHS Ta MATPUMKH CTaHY JIIOAWHHU 3a PE3yibTaTaMU TECTOBOTO
noapasHeHHs cBiTiaoM ctadmaptuzoBano (ISCEV  Standard for full-field clinical
electroretinography (2015 update) Ta ISCEV guide to visual electrodiagnostic procedures
(2018 update)). Po3BuToK Takux AOCIKEHb 3a7ckiapoBaHo B Ykpaini (Haxkaz MOH
VYkpainu Big 28.12.2018 p., Ne1466 «Ilpo 3aTBepakeHHS HAyKOBOI TEMAaTHKUW HAyKOBUX
JOCITIJIKEHBb 1 HAYKOBO-TEXHIYHUX (EKCIIepUMEHTaIbHUX) po3pobok Ha 2019-2021 poku»
n.a. 10, 16, 18).

JlocmipkeHHsIM BIUIMBY CBITJIA Ha JIIOAWHY BcTaHOBJeHO: Granit R., Fesenko E.E. —
XapaKTEPUCTUKHU 1 napamMeTpu  TMOJApPa3HEHHS CBITJIOM CITKIBKH OKa;
Arden G., Lamb T.D.— w™metogu Ta 3aco0u peecTpallii eJeKTPOPETUHOTPaAM;
Yonemura D., Kawasaki K., Hecht S., Shlaer S.- I1HTEHCUBHICTHL CBITJIOBOIO
MOJApPAa3HEHHS Ta BJIOCKOHAJIEHHS CHOCOOIB CBITIOBO1 ctumyisiii; CraBuukas T.B.,
TpytneBa K.B., Levy G., Walsh T.J. — BusiBneHHs1 HeilpoTokcukarii Ta ()yHKI10HAJIbHUN
ctan opradizmy; Tkauyk P.A., fABopcekuii b.I. — mnapamerpuuna ineHTU(diKaId,
MaTeMaTUYHE MOJEIIIOBAaHHS €JIEeKTPOPETUHOTPAMU, METOAM ONTUMAJIbHOI (DibTparii
HU3bKOIHTEHCUBHOIO €JEKTPOPETUHOCUTHAIY, OI[IHIOBaHHS PHU3HMKIB HEUPOTOKCHKALII,
EKCIIepTHA CHCTEMa KOHTPOJI0 Ta IMIATPUMKHA CTaHy, 30KpeMa, IapaMeTphYHa
11eHTUdikalliss MaTeMaTUIHOT MOJIEII MPSIMUM TTEPeOOPOM.

[Ipote, wacoBa cCKJIamHICTh MpsAMOro Mmepedopy (y CeHCl Teopli CKIaJHOCTI)
KOMOIHATOpHA, 1110 CYTTEBO BIUIMBA€ HAa €(PEKTUBHICTH BIJNAJIEHOTO, aBTOMATHU30BAHOTO
a00 CKPUHIHTOBOTO JIOCIPKECHHS CTaHy IMaIli€HTa.

VY nockoHasieHHsI MeTOy 1IeHTU(IKAIllT MTapaMeTpiB MAaTEMaTHYHOI MOJIENI BIATYKY
01000’€KTy Ha HOro HU3BKOIHTEHCHMBHE TECTOBE IMOApPAa3HEHHI MOTpeOye BUPIIICHHS
HayKOBOT'O 3aBJaHHs, 110 Ma€ ICTOTHE 3HAYEHHS JUIS ONEPaTHBHOI (BYACHOI) IMIATPUMKH
(YHKII10HAJBHOTO CTaHy OpraHi3My JIFOJIMHH.

3B’A30K po00TH 3 HAYKOBHMM INpOrpamMamm, IJIaHAMHU, TemMaMu. Jlucepraiiito
BUKOHAHO BIAMOBITHO TEMATHUKU HAYKOBUX JIOCHIDKEHb Yy  TepHONUIbCHKOMY
HalllOHAJTBHOMY TEXHIYHOMY YHiBepcuTeTi iMeHi IBana Ilymros. PesynbTaTu nucepranii
OTPMMAaHO TIpU BHKOHAHHI HAYKOBO-IOCIHITHOI po0O0TH «JlOCTiPKeHHS KOTHITUBHUX
BJIACTHBOCTEH  OJHOPITHUX  OOYMCITIOBATbHUX  CEPENOBUIN Ta 1X CHHTE3 Yy
BHCOKOIIPOAYKTUBHI  1HGOpPMAIIHI ~ TEXHOJIOTIT  KOMITFOTEPHOTO  30py», HOMEp
nepxpeectpaiii 0117000224 (2017 - 2019 pp.).

Mera i 3apaui gocaigeHHsl. Y JOCKOHAUTH METON ifeHTHdIKAIlT TapaMeTpiB
MaTeMaTUYHOI MOJIETI BIATYKY 01000’ €KTy Ha MOTO HU3bKOIHTEHCHBHE TECTOBE CBITJIOBE
MOAPA3HEHHS Ui MiJBUINCHHS €(EeKTUBHOCTI BITAJIEHOTO aBTOMATH30BAaHOTO
KOHTPOJIIO Ta MIATPUMKH (PYHKII1IOHAIBHOTO CTaHy OpPraHi3My JIOANHH.


https://mon.rit.org.ua/info/nakaz_20181228_1466.pdf
https://mon.rit.org.ua/info/nakaz_20181228_1466.pdf
https://mon.rit.org.ua/info/nakaz_20181228_1466.pdf
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JInst JOCSATHEHHS MOCTaBJICHOI METH HEOOX1THO PO3B'si3aTH Taki 3ajayi:

1. AHamiTHYHMIA OTJISI CTaHy CHpaB Ta TEHACHIN PO3BUTKY €JIEKTPODi310J0TIHHIX
METOMIB  JOCHIKEHb,  30KpeMa,  eleKTpopeTuHorpadii, i  BiAgaJIeHOro,
aBTOMATHU30BaHOTO KOHTPOJIO (PYHKIIIOHAIBHOTO CTaHy OpraHi3My sl OOTpyHTyBaHHS
HATMPSAMKY JAO0CIIHKCHHS.

2. Ha ocHOBI pe3ynbTaTiB aHali3y METOJIB OMpAIIOBaHHS BIATYKY pPETUHU Ha
CBITJIOBE  TMOJApA3HEHHS, OOIPYHTYBAaTH aKTYyaJlbHICTb  YJOCKOHAJICHHS  METOIY
napaMeTpuyYHOi 11eHTU(IKaIll MATEMaTUYHOT MOJIENI BIATYKY PETHHU.

3. V7aockoHaIUTH METOJ iAeHTU(IKAII IMapaMeTpiB OOYHMCIIOBAIIBHOI MOJENI
CJICKTPOPETUHOCUTHATY ISl 3MEHIIICHHS YaCOBOi CKJIQJHOCTI 1AeHTUDIKAITi].

4. Po3pobuTtu mnporpamHe 3a0e3NeueHHsT KOMIT IOTEPHOTO JOCHIKEHHS METOy
napamMeTpuyHoi 11eHTudikaiii 00UnCIIOBAIIBHOI MOJIENT BIITYKY PETHHH ISl Bepudikaiii
OTPUMAaHMX PE3yJIbTATIB.

O0’ekT JocCHiIKeHHSI: TIpoliec 1AeHTH(}IKAIIT MapaMeTpiB 0O0YHUCIIOBAIBHOI
MaTE€MaTUYHOI MOJIEN1 BIATYKY PETUHH Ha 11 HI3bKOIHTEHCUBHY CTUMYJISILIIO CBITJIOM.

IIpeamer pociaigaxeHHsl: METOJA NapaMETPUYHOI I1JeHTU(IKAIli MaTeMaTUYHOI
MOJIeJIl BIATYKY PETUHHU.

Metoau nocuaixxennsi. [Ipu po3B’si3aHH1 3a/1a4 JOCIIIKEHHS BUKOPUCTAHO METOIU
00YHCITIOBAIBHOT MAaTEMAaTUKHU, T€OPii BUITAIKOBUX MPOLECIB 1 MATEMAaTUYHOI CTATUCTUKH,
1M(POBOro OINpaIOBaHHS CUTHAIIB, Teopii BUMiptoBaHb, ROC-anamizy. Jlyig nmporpamuoi
peamizaiii ajdrOPUTMIB OMNpAIIOBaHHS BUKOPUCTAHO TAKET MPHUKIAAHUX MPOrpam
MATLAB 2015 (R2015).

HaykoBa HOBU3HA 0Jiep:KaHUX Pe3yJIbTATIB:

1. Brmepmie oOrpyHTOBaHO Ta 3aCTOCOBAHO METOJ 1AeHTH(IKAIi Koe]illieHTIB
O0OYHMCITIOBAIBHOT MOJIEl  €NeKTPOPETUHOCUTHALY HETPAJAIEHTHUM METOJOM XyKa-
JI>xuBca, 1110 JAaJI0 3MOTY 3MEHIIUTH Yac 1€l iaeHTudikamii y nonaa 120 pasis.

2. Bnepiie orpuMaHO 3MOTY BHKOPUCTATH (DYHKIIIOHAJIBHY 3aJICKHICTh 3aKOHY
Bebepa-Dexnepa JUIS HU3bKOIHTEHCUBHOI ~ €JIEKTpOpEeTUHOrpadii, TMIaHyBaHHS
NOJAJIBIINX HAYKOBUX EKCIEPUMEHTIB Ta [OCHIKEHb IPU 3HMKEHHI 1HTEHCUBHOCTI
TECTOBOTO CBITJIOBOTO TOPA3HEHHS.

3. JictaB moaajblIoro PO3BUTKY METOJ OIIHIOBaHHA Ta OiHapHOi kiacugikarii
napaMeTpiB  OOYHUCITIOBAJIBHOT MOJENI €JIeKTPOPETUHOCUTHAY, IO Ja€ 3MOTy [0
OMEepPaTUBHOrO (BYACHOTO) PIIIEHHS IIOAO PU3HMKIB MOPYIIEHHS (DYHKIIOHAJIBHOTO CTaHy
OprasizmMy Ta iX yCyHEHHSI.

4. Ynepme ROC-ananizoM BH3HAYEHO MOKA3HWKH YYTJIMBOCTI Ta CHEIM(IYHOCTI
3aMpONOHOBAHOTO METOJy IMapaMeTpudHOi imeHTHUdiKaiii Mojenl BIATYKY PETHHU IS
MIJBUIICHHS €(pEKTUBHOCTI BIJJIaJICHOT0, aBTOMATH30BAaHOTO KOHTPOJIIO Ta IMATPUMKH
(GYHKIIOHATBFHOTO CTaHy OpraHi3My.

IlpakTuyHe 3HAYeHHS oJep:kaHuUX pe3yabTaTiB. [lonsrac B TOMy 10,
pO3pOOJICHH  METOJ ~ BH3HAUYCHHA  KOC(]IIi€eHTIB  OOYMCIIOBAIBHOI  MOJEII
HU3BKOIHTEHCUBHOTO E€JIEKTPOPETUHOCUTHATY ISl OmpaloBaHHsa (UILTpOM, 3abe3neuye
3MEHIIIEHHSI YacOBO1 CKJIAJAHOCTI MapaMeTPpUYHOi 1AeHTU(IKallll MaTeMaTUYHOI MOJei
TECTOBOIO  €JIEKTPOPETUHOCUTHATY. 3ampoONOHOBAHO JUIA peaii3ailii aJropuTMm
OIIIHIOBAaHHSI IOCTOBIpHOCTI OiHapHOi Kkiacu@ikalii METOMIB BHU3HAYECHHS IlapaMeTpiB
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00YHMCITIOBAJIBHOT MOJIENI €JIEKTPOPETUHOCUTHATY MPU 3HUKEHOIO €HEPri€l0 CBITIOBOIO
noapasHeHHs 3a kputepieM Hetimana-Ilipcona. Ilposenenuit ROC-anaini3, moka3aB BUIILY
YYTJIMBICTH 1 CIEUU(IUHICTS YJOCKOHAJICHOTO METO/AY Y MOPIBHSIHHI 3 METOAOM MPSIMOTO
MOBHOTIO Iepedopy.

Pesynbpratu aucepramiiHuX JOCTIIKEHb BIPOBAKEHO MPH BHUKOHAHHI HAYKOBHUX
nochikeHb: B HaykoBO-BUpOOHHYOMY €KCHEPUMEHTAIBLHOMY MAalloMy HIiANPUEMCTBI
«Megan» Tta «BunpoOyBanbHa mabopatopii X-mpomeHeBOi MenrexHiku» (Meroanka
BUKOHaHHS  BuMmiptoBanb Ne  MB-001LED-2017  «Mertpomnoria.  Busznauenus
CBITJIOTEXHIYHUX TlapaMETpPIB HU3BKOi IHTEHCHUBHOCTI  CBITJOMIONIB  MEIUYHOTO
npu3HayeHHs. MeTo/lnKka BUMIPIOBAHb ).

Ocobuctuii BHecok 3100yBaya. Bci pesynbratv, $Ki CTaHOBISITH CYTh
JTUCEepTaliitHOi poOOTH, OTpUMaHI aBTOPOM OCOOHCTO. Y mpaisix, OmyOJiKOBaHUX 13
CIIBaBTOpaMH, aBTOPY JAMCEpTallii Hajexarh (HyMmepailis 3a MepeTikoM IOCUJIaHb Ha
cropinmi 14): [2]— 3acTocyBaHHA CBITJIOAIONIB B SKOCTI (DOTOCTHUMYJISTOPIB ISt
HU3BKOIHTEHCUBHOI  enekTtpoperuHorpadii; [3, 11]— BHUKOpUCTaHO eMHIPUYHUN
ncuxodizuuHuil 3akoH Bebepa-DexHepa Ta OTpUMaHO (YHKLIOHAJIBHY 3aJI€KHICTh MK
IHTEHCUBHICTIO CBITJIOBOI'O IMOAPA3HEHHS Ta €HEPri€l0 BIATYKY PETMHU OKa Ha CBITIOBE
MOAPAa3HEHHS B IIMPOKOMY Jiana3oHi 3HaueHb; [4] — cmoci0 BU3HAYCHHSI €KCIO3MINT
TECTOBOI'O CBITJIOBOTO MOJpa3HeHHs; [5, 12] — momepenHss MOiATOTOBKA JaHUX IS
BU3HAUYECHHS KOE(]IIEHTIB PEKYPCUBHOI MOJENl HU3BKOIHTEHCUBHOrO BIAryKy EPC;
[6] — oOrpyHTYBaHHS aKTyaJlbHOCTI 3aCTOCYBAHHS CBITJIOMIOIB MpPH JIarHOCTYBaHHI

HeWpoTokcukalii; [8] —  mpoaHami30BaHO  3aCTOCYBaHHA  HU3BKOIHTEHCHUBHOI
enekTpopeTuHorpadii ajig AlarHOCTyBaHHS HeWporokcukarli; [9, 10] — oOrpyHTOBaHO
3aCTOCYBaHHS aJanTUBHO-PEKYPCUBHOT biapTparii npu OTIpaItOBaHH1

HusbkoinTeHcuBHOTO EPC; [15, 16] — BU3HaueHHs mapameTpiB TECTOBOTO CBITIOBOIO
CTUMYJIy TIpU 3HIKEHHI 1HTEHCHMBHOCTI J>KMBJICHHsS cBiTiiomioniB; [19] — Bepudikaris
YIOCKOHAJIEHOTO METOAY MapaMeTPUYHOI 1IeHTH(IKAIT 00UUCITIOBAIIBHOI MOJIEN BIATYKY
perunun 3a kputepiem Helimana-Ilipcona ta 3 BukopucrtanHsmM ROC-anamizy; [21] —
3aCTOCYBaHHA anroputMy Xyka-J[xuBca s i1eHTU(dIKaL] TapaMeTpiB 00UUCTIOBATBHOT
MO/IeJIl BIATYKY Ha TECTOBY HU3bKOIHTEHCUBHY CTUMYJIALIIIO.

AnpoOauisa pe3yabTaTtiB aucepramii. Okpemi pe3ynbTaTd poOOTH anpoOOBaHO Ha
HayKoOBO-MpakTUYHUX KoHpepeHiisax: «CydacHa Hayka XXI cromitts» (Kui, 16-18
yepBHst 2011); «XV mnaykoBa koH(pepeHuis» (Tepnomnins, 14-15 rtpynus 2011p);
«Tememenuuua —  gocBim  Ta  mepcrnektuBw»  (JlOHEIBK, 19-20.03.2012);
«Pamioenexktponika Ta Monoap B XXI ct.» (Xapkis, 17-19.04.2012); «XVI naykoBa
koH(pepentis» (TepHomisnb, 5-6 rpymaas 2012p); «TeopernuHi Ta TPUKIAIHI ACHEKTH
pamioenekTpoHiku 1 npuwianooyayBanus» (Teprnomnins, 9-10 uepBus 2015p); «BitTunznsHi
1HXKEHEPH1 po3po0KH Jutsi oxoponu 310poB’s» (Kuis, 21-22 kBiTHs 2016Dp); «XX HaykoBa
koH(pepennii THTY im. IB. Hynfoa» (Tepuominb, 18-19 tpaBus 2016p.); «Teopernyni Ta
NPUKJIAAHI aCTEeKTH paloTeXHIKW 1 mnpunagoOymyBanus» (TepHomisnb, 8-9 depBHA
2017 poky); «MixHapoaHa HayKOBO-TeXHIYHOI KoH(pepeHiii «DyHIaMeHTaabHI Ta
OpUKIaAHI mpobiemMu cydacHuxX TexHousorii» (Tepnominb, 22-24 TpaBus 2018 p.);
«15th International Conference on the Experience of Designing and Application of CAD
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Systems (CADSM)» (Polyana-Svalyava (Zakarpattya), Ukraine, February 26 — March 2,
2019), XV International Scientific and Technical Conference «Perspective technologies
and methods in MEMS design (MEMSTECH 2019)» (Polyana, Ukraine, May 22 — 26,
2019), IV Bceykpaincbka HayKOBO-TeXHIUHAa KOH(epeHlis «TeopeTuuHi Ta MPUKIATHI
aCTeKTH PallOTeXHIKH, MPUIag00yayBaHHS 1 KOMIT IOTepHUX TexHomorii» (TepHomis,
20-21 yepBns 2019 p.).

B wmimomy pobGorta pomoBifanack HaykoBoMy cemiHapi Kadenpu O6ioTexHIYHUX
cucteM THTY imeni IBana Ilymios, Kadenpu xomm’roTepHux Hayk Ta iH(OpMAaLiiHUX
TEeXHOJIOT1H YKpaiHChKOi akaaemii apykapctBa (M. JIbBIB), HaykoBomy ceMiHapi Kadenpu
CHUCTEM IUTYYHOTO IHTENEKTY [HCTUTYTYy KOMII'IOTEpHMX HayK Ta 1H(GOpMaIiHHUX
TexHosorii HarioHanbHOro  yHIBEpCcHTETY «JIBBIBChKA TOMITEXHIKA», HAYKOBOMY
TemMaTH4HOMY ceMiHapi Ne 3 «MaTtematuyHe MOJIEIIOBaHHS Ta OOYMCIIIOBAJIbHI METOAM»
THTY imeni [Bana [lymos.

IMyoaikanii. PesynsraTtu aucepraitii omyOiikoBaHo B 21 myOmikariii, 30kpema, 7
cTaTedl B HayKoBUX (paxOBUX BUIAHHAX YKpaiHu (3 HUX: 2 ctarTi 0e3 cniBaBTopiB [1,7], 4
cratTi [1, 3, 6, 7] B )KypHanax 110 BKJIIOYEHI B MI)KHAPOJIHY HayKoMeTpuuHy 0a3y Index
Copernicus, 13 Te3 nomnoBinei y mpausgx MIKHAPOJHUX Ta BCEYKPAIHCBKUX HAyKOBHUX Ta
HAyKOBO-TEXHIYHUX KOH(epeHisx, mpaui [18, 19] — y BuaaHHAX, II0 3apeecTpoBaHl y
HAayKOMETPHUYHIA 0a31 3 MIKHAPOJHUM I1HAEKCOM LUTYyBaHHA Scopus. Bci 0e3 BHHATKY
nyOmikaiii 3700yBaya 1HAEKCYIOTBCS B MIDKHApOJHIA HaykoMeTpuuHiil 0a3i Google
Scholar. 1 meroauka BukoHanus BumiptoBanb HHI «lHcTuTyT Merposorii» M. Xapkis,
VYkpaina.

CTpykrypa Ta obcar aucepramii. J[uceprariis ckiramaeTbes 13 aHOTAIlli, BCTYIMY,
YOTUPHOX PO3ALTIB, BUCHOBKIB, CIIMCKY BHUKOPUCTAHMX JKEPEN Ta JOJATKIB. 3araibHUM
obcsr nucepTariitHoi poOOTH CTaHOBUTH 152 CTOpIHKH, CIIUCKY JiiTepaTypu 3 149 Ha3B Ha
14 cropinkax, momatkiB Ha 31 cropiHkax. 3arajJibHuii 00’€éM pOOOTH CTaHOBUTH 197
CTOPIHOK.

OCHOBHUM 3MICT POEOTH

¥ BeTyni 00TpyHTOBaHO aKTyallbHICTh TEMH JUCEPTAllii, CHOPMYIHLOBAHO 11 METY Ta
3aBJIaHHS, HAaBEIEHO OO €KT, MPEAMET Ta METOAU JOCIHIDKEHHS, BU3HAYEHO HAYKOBY
HOBU3HY, MIPAKTUYHE 3HAYCHHS ¥ 0COOMCTHII BHECOK IHUCEPTaHTA, MOJAHO BIAOMOCTI TIPO
anpoOarlito 1 BIPOBAHKEHHS pe3yJIbTaTIB TOCTIIKEHHS.

Y mnepmomy po3aiji omucaHo crnenudiky 3amadi Ta CydyacHHMM CTaH MpoOJieMH
JMIarHOCTYBaHHS ~ pU3MKIB  TOKCHKAIlll  OpraHi3aMy  JIIOJUHH 32  JONOMOTOIO
eleKTpopeTuHorpadii,  OKpecieHO  yMOBHM  MPOBEJICHHS  EKCIEPUMEHTAIBHOTO
JOCIIIJIKEHHS, @ TaKOXK HaBEICHO TUIIOBY CXEMY BIOOpY elleKTpopeTHHOCHUrHamy. [lis
OIIIHIOBAaHHS PU3UKIB TOKCHKAIll (THUM TOKCHHIB, J03W, TPUBAJIOCTI BIUIMBY TOIIIO),
BOKJIMBUM € BHUSIBJICHHS HEBEIIMKUX XapAKTEPHHUX 3MiH y €JIEKTPOPETUHOCUTHAI UM HOTO
YacTUHAX (XBWISAX), IO HE MOMKIIMBO BHSBUTH CTAHJIAPTHOIO €JEKTpopeTHHOrpadii 3
BHUCOKHM pPiBHEM CBITIIOBOTO nofpasHeHHs (ctangapt ISCEV, pernmamentye 3actocyBaHHs
y enexTpopeTrHorpadii CBITIOBOro MOApasHEHHS B Mexax Bifg 3 10 30 Ko-c-m™, aus
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OTPUMaHHS EJNEKTPUYHOTO BIATYKYy peTtuHu — enektpoperuHocurHany (EPC)).
3HIKCHHS IHTCHCHBHOCTI CBITJIOBOTO TIOAPA3HEHHS Yy eleKTpopeTuHorpadii mms
OLIIHIOBAaHHS PHU3UKIB TOKCHKAIll YCKJIaJHEHE 3 OIHOro OOKY, 3aCTOCYBaHHSIM
HECTaHJAapPTHOTO JKEpesia MOJpa3HEeHHs, a 3 1HIIOro OOKy, 3aCTOCYBaHHS JTOJaTKOBUX
METOJIIB ompaloBaHHg Hu3bKoiHTeHCHBHOro EPC ma mpumknani puc.2, (Tkauyk P.A.:
aBTroped. auc. Ha 3M00YyTTSA HAyK. CTymeHs a-pa TexH. Hayk: 05.11.17. Biaawrgs, 2011.
C.17) npu Manomy BiIHOIIEHHI CUTHAJ/IIIYM.

B
2
S
X

—
=
=

MILIITY/Ia, MK
]
{—
(—

| e '| " 1‘ 3 (1 \ \ | ’,‘ '.

N ; “"‘.'j ! " ) i / { | | h " '. \

2 offARAEGY | TR Wy L

© TN | TR A

2001-'% 7Y 1941 ik b {'Ji‘, 5 '?' '}"‘;5\ 'r"\h_.’l-“' :',.\ .v.;

& ‘ }l’: ll\ ‘l\‘ | "‘ i i | ¥

| " y ' |}
-400 R LRI !
-600 ' ' ‘

0 0,06 0,12 0,18 0,24 Uac, ¢

Puc.1 EnexTpopeTHHOCUTHAJ MPY 3HUKEHHI IHTEHCUBHOCTI CBITJIOBOTO
MOJIPA3HEHHS

OmnpairtoBands Hu3bKoiHTeHcUBHOro EPC mepenbadae cuHTE3 onTHUMalbHOTO (3a
MOP(OJOTITYHUMHU MapaMeTpaMu CUTHAILY) QUIbTPY, AKUH 32 YMOBH aBTOHOMHOTO Ta/abo
BI/IJIAJICHOTO OIIIHIOBAHHS, MIATPUMKH (PYyHKIIOHAIHHOTO CTaHy OpraHi3My JIFOJWHU,
noTpedye IMIBHAKOTO TNEpeHaNalTyBaHHs MapameTpiB mozem HetunoBoro EPC.

BigoMi meTonu mapameTpuyHOi iaeHTU(IKalli MoJeNl, NpoTe BOHU MOTPEOYIOThH
3HAYHOTO Yacy, W0 YHEMOXJIMBIIIOE IIBUJKE IEpEHaJallTyBaHHI QUIbTPY i
onpamtoBanig EPC npu BigmameHoMy aBTOMAaTH30BAaHOMY KOHTPOJIIO (PYHKI[IOHAIBHOTO
crany opranizmy (®CO). Tomy, po3B’si3aHHS CcPOPMYJIBOBAHMX Yy AMCEpTaIlli 3aaad
CKJIa/Ia€ 3HAUHUN BHECOK y BHUPIIICHHS aKTyaJlbHOIO, MPAKTUYHO BAKIMBOTO HAYKOBOTO
3aBIaHHS — YJOCKOHAJIEHHS METOAYy MapameTpuyHol iAeHTHdIKaIli MOJAeNl BIITYyKY
pPETHHU Ha TECTOBE CBITJIIOBE MoApa3zHeHHs it KOHTposro DCO.

Jlpyruii po3aiii cTocyeTbcsi BUOOPY HANPSAMKY OOCHIIKEHHS, TOOTO ONTHMi3arii
METOAY TMapaMeTpPUYHOi 1eHTU(]IKalli MaTeMaTU4YHOI MOJENl BIATYKY PETHUHH Ha
HU3BKOIHTEHCUBHE TECTOBE CBITJIOBE MOJIpa3HEHHS.

CranmapTHa eJIeKTpOpPETHHOrpaMa 3a CBO€0 (OPMOIO MOAIOHA 10 3aHUKAIOYOro
(3racaroyoro) KOJMBAHHS 3HAYEHHS EJIEKTPUYHOTO TMOTEHIIady BIATYKY CITKIBKM Ha
CBITJIOBMHM clajax. 3a MaTeMaTHU4Hy MOJeNb, 1[0 AaJeKBATHO OINKCYE 3aHUKAIOUMM
KOJIMBAJIbHUM MPOLIEC BUKOPUCTAHO (PYHKIIIIO 110 € PO3B’SI3KOM JIIHIHHOTO HEOJHOPITHOTO
nudepeHIliaJIbHOTO  PIBHSHHS ~ 2-TOTO  TOPSIAKY 3 TMOCTIHHUMU — Koe(illieHTaMu
(HEOAHOPIAHICTh — (PYHKIIISI-MOAEIb CBITJIOBOTO MOAPA3HEHHS PETUHH).
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OckiTbKM TIpY  OMpAallOBaHHI Ta OI[IHIOBAHHI BIATYKY PETMHH Ha CBITJIOBE
MOJIpa3HEHHS, 3aCTOCOBYIOTH  LU(pOBe  (IUCKPETE30BAHMX)  OMpPALIOBaHHS, TO
MaTeMaTH4Ha MOJIENb BIATYKY PETHUHU Ha
CBITJIOBE MOJPA3HEHHS MOJaMO Y BUTJISAL PI3HUIIEBOTO PIBHIHHS IO € €KBIBaJCHTHUM JI0
T epeHIiaTbHOTO:

&, =ays, ,tas,  +s, (1)

ne & — CBITJIOBE TMOApa3sHEHHS (30ypeHHsS) CITKIBKH, s — BIATYK CITKiBKH
(eeKTpopeTHHOrpaMa), 3Ha4eHHs a,, a, Ta s, ,, s, , BU3HAYAIOTh apaMeTpu (aMILUTITy 1y

Ta MIBUAKICTh 3aCIIOKOEHHS) XBUJIb €JIeKTpopeTuHOorpamu. OO0uunciatoBaibHy Mozensb (1), y
BUTJISA/II OJIOK-CXEMU MOYHA MPEJCTABUTH Ha PUC.2:

Y Bigomuii Meron mnapaMeTpuyHOl

5 * B inemtudikamii 'y BHIIAAI  IIPAMOTO
n__, s MIOBHOTO MpAMUH Hepe61.p 3a
= Y y M—2  acCUMITOTHYHOIO OLIHKOIO O, BIIHOCSTH

» 710 KJIacy aJrOpPUTMIB 3 €KCIIOHEHIIHHOIO

CKJIaTHICTIO o("). Oco0JMBICTIO,
npsMoro nepedopy € Te, Lo SKIIO
0o0uHnCIIeHHS ITLOBOT (DYHKIIIT, 32 IEBHUX
OYaTKOBUX YMOB, MOX€ OyTH BUKOHAHO
3a TIOJIIHOMIAJBHUHN Yac, MPOTe, 3aJeKHO
BIJl KUIBKOCTI BCIX MOXJIHMBHUX pILIEHb,
NOBHUH Tepedip MOke OyTH BUKOHAHUUI
3a EKCIIOHEHIIMHUHN Yac.

Puc. 2. Cxema  crpyKTypHn
00YHUCITIOBAILHOT MOJIENII BIATYKY PETUHU
Ha HU3bKOIHTEHCHBHE CBITJIOBE
NOJIpa3HEHHS

3HayHa TPUBANICTh (EKCIIOHEHIIIMHUN 4Yac) TPOBEINEHHS IMapaMeTPUYHOI
11eHTU(IKAIll, YHEMOXIUBIIOE 3aCTOCYBaHHS HU3bKOIHTEHCUBHOI eJeKTpopeTuHorpadii
JUISL B1JIJIaJIEHOT'0, aBTOMATU30BaHOTO, ONIEPAaTUBHOTO KOHTPOJIt0 ctany ®CO.

Buxopucranns y3romxeHoi ¢uibTpamii (y 3HaueHHl @uibTpa Hopca) uwm
ONTUMAaNIbHOI PiabTpalii y 3HaueHH1 KoimMoropoBa-BinHepa (3 KpuTepieM ONTUMAaIbHOCTI
MIHIMYMY CEepPEAHBOKBAAPATHYHOL NOXUOKH (CKII)) 10 ONpALIOBAHHS
Hu3bKoiHTeHCMBHOTO EPC, yckiasiHeHO HEB1JIOMOIO 3MiHOIO ()OPMH BIATYKY CITKIBKHM YU
MOSIBOIO HOBUX CETMEHTIB MPU BIUIMBI TOKCHUHIB.

3amauy onTuMizalis iAeHTHdIKAIll mapaMeTpiB, MOXKHA PO3IIIAATH SK 3aJady
cTaTuyHOi onTuMizaiii. Po3B’s30k Takoi 3agadl CTaTUYHOI ONTUMI3aIil mepeadaydae
3HaXO/PKCHHS TapaMmeTpiB Mojeni (KoedilieHTIB PEeKypCHBHOTO pPIBHSHHS a; Ta day),
ONTHUMAJbHUX 3a MEBHUM KpuTepieM. [Ipu mmpomy kputepiem K onTUMaabHOCTI MIAO0PY
Koe(dimieHTiB Oyne OJM3bKICTh 3MOJIETHOBAHOTO BIATYKY PETHHH JIO0 €TaJOHHOTO,
MOTIEPEIHBO HAMPAIbOBAHOTO BIATYKY.

Y TperboMy po3aiii po3poOieHO METOJ BU3HAYCHHS KOEQIIIEHTIB MOJENI
HU3BKOIHTEHCUBHOTO BIATYKY PETHHU IS aJanTUBHO-peKypcuBHOi (imbrpartii. s
IOTO BHUKOPHUCTAaHO MeToj Xyka-/[kuBca, KOTpud € KOMOIHAIIIO JOCIIIKYIOUYOro
MOIIYKY 3 IIUKJIIYHOI 3MIHOIO 3MIHHHUX 1 MOIITYKY 32 3pa3KoM.
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JIOCiKYIOUHM  TIOIIYKY BUKOPUCTAHO JUIS BHSBICHHS JIOKQJIBHOI TOBEAIHKH
TbOBOT (DYHKINT 1 BU3HAYEHHS HAMPSAMKY 1i CHIaJlaHHs, 10 J03BOJIsI€ BUKOPUCTATH MOIITYK
3a 3pa3KOM B3/IOBX HANPSMKY CHaJaHHA HIJIbOBOI (QYHKIII.

Jns mporpamuoi peamizamii  merony Xyka-/[kuBca BHKOPHUCTaHO TaKeT
npuknagaux nporpam MATLAB 2015 (R2015). Mexi nepebopy 3HaueHb KOEQIIi€HTIB
BUOMPATUCH 13 YMOBU CTIHKOCTI QUIBTPY (PO3MIIIEHHS TMOJIOCIB Y MEXKax OJUHHUYHOTO
kona). IlepebGip BUKOHYBaBCA BUXOJAAYM 3 YMOB a, €(-2,2) Ta aze(lal|—1,1). Hianazon

3Ha4YeHb KOC(IIIEHTY a, BU3HAYABCS 3 GOPMYIIH:
a2:(|a1|—1)-(1—v)+v, (2)

Jie v — BU3HAYHUK KOe(DillieHTy a,, ve(0,1). ToOTO Iiana3oH 3HAUEHb a, € QYHKIIE ABOX
3MiHHUX (puc. 3). 3HaueHHs Koe]illieHTy b 00UnCITIOBAIOCH 3 (HOpMYyIIH:

1 P s8-8 490004590+ R :
‘é{ y V=000
H s V=005
0.8 g
\g\ 2 / —e—V =010

% Y —
v,
@;lz"/%%% o4
D

s

1 o e | «—\V =040

BHaueHHn KoediyieHTy 3,

=
i

<
1
o
T
S

; i A ! ; V=100
2 1.5 El 0.5 0 0.5 1 15 2
3HaueHHs koedilieHTy a1

0)
Puc.3 BignmoBigHicTh 3HaueHb KOedilliEHTAa a, 3HAUYECHHAM KoedimieHTa a; Ta
BU3HAYHHKA V: a) — 00’ €MHE MIPEICTaBICHHS, 0) — MPEACTABICHHS Ha IUIOIIUHI

XapakTepucTuKa ONTUMaIbHOI 0OPOOKH Ta KoeilieHTH (PiIbTPY BU3HAYAIOTHCA 32
MIHIMYMOM  TIOXMOKM  CEpPEAHBOKBAJIPATUYHOIO  BIIXWIEHHS  BIAQIIBTPOBAHOIO
Hu3bKoinTeHcuBHOro EPC §(n) Bix etanonHoro s(n):

B JLi(s(n)_ ) )

N_l n=l1

A€  E|,, — KpHUTEpiii ONTMMaIbHOCTI MapaMeTpiB  (UILTPY, MIHIMyM

cepeanbokBaapaTuaHoi moxuoku (CKII).
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O6uucnenns CKII npu mepebopi 3HaYeHb 3 MMM KPOKOM MOTpeOye 3HAUYHMUX
0OUYHNCITIOBAILHUX 3aTpaT, TOMY Tepedip BUKOHYEThCS y JEKUIbKA iTepariil i3 3MIHOIO
KPOKY Ta 3BY>KCHHSIM Jlanla30Hy 3Ha4eHb al Ta v Ha KOXKH1M HACTYMHIH iTepariii:

ate [ﬁlk —Aa,af +Aa], Aa = p-(2—‘511"‘) k
_ _ Yk, v <05, (5)
Vil e [vk —Av, ¢ +Av], Av = p-?lfﬁé)/k, ;k ;0.5

ne k — Homep iteparii; 4 ,v* — 3HaueHHS KoeQIllieHTY «@; Ta BH3HAYHHKA V
BIANOBINHO, 3HaWaeHi s E|, ; p — KOEQIUIEHT OKOIy a‘,v*, pe(0]]. 3nayenns
Koe(DIilieHTIB B KOXHIM 1Tepailii po3paxOBYEThCS METOAOM IMOJAULY Jiama3oHy
CKBITUCTAHTHUMHU BiapizkamMu. KUIBKICTh iTepalliii Ta KpPOKIB Jiala3oHy 3aJal0ThCs

(h1KCOBaHoO.

Pesynpratn pobGotu mnporpamu 13 imitoBanuM EPC mpexncraBineni Ha puc. 4.
OnTuManpH1 3Ha4YE€HHS KOE(DIIIEHTIB pO3paXxOBYIOThCS I KOXKHOI peaiizalii ancaMmOIio.
OnTuManbHUM 3Ha49eHHAM KoedimieHty a;””’ s aHcaMOII0 BBaXKAcTHCS MaTEMATHUYHE

CIIOIBAHHS

1 &,
a”=—7%a, (6)
NS
1ie [ — HoMep peadizaiii; N — KUTbKICTh peajizailii.
Peanizauin 9, itepaya 1 Peanizaua 9, iTepayia 4

CHKIM{min) = 5.0520e+001 CKIM(min) = 5.0071e+001

CKIM, MKB
CKIM, MKB

OnT. 3Hau. a1 =-1.8728 OnT. 3Hau. a1 = -1.8602
OnT. 3Ha4y. v =0.12147 Oont. 3Ha4y. v= 0.11823

Puc. 9 Imoctpanis Busnauenns: CKII nmpu nepedopi koeditieHTiB
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VY BuUManaKy, KOJau Ha mepurii itepamii 1 BusHadeHux 3HadeHb CKII mpucytHi 2
JOKAJIbHUX MIHIMyMH, MOXIJIMBE HEMpaBUIbHE BHU3HAUEHHS KPUTEPIIO ONTUMAIbHOCTI
E,. » TOMy HeoOXiJHa mepeBipka KOPEeKTHOCTI HOrO BU3HAYCHHs Ta yrodHeHHs ;. Jls

t .
OTPMMaHMX 3HAueHb @, Ta aq;””' BHU3HAYACTLCS IIOKA3HUK TOYHOCTI BU3HAUECHHS
ONITUMAJILHOTO 3HA4YeHHS a;”";

N

100%, o, = \/%Z(af —a'f (7)

O,
opt

p =
1 2—|a

i=1

3 HACTYIIHOIO IIEPEBIPKOI0 YMOBU p, <10%. Ilpu BUKOHaHHI yMOBHM a;”” BBaaeThCs
KOPEKTHO BH3HauYeHUM. [Ipy HEBHMKOHAHHI YMOBH BUKOHYETHCS BiJIKHIaHHS a,', sxi He
3aJI0BOJIBHSIOTH YMOBI Ta BHU3HAYAETHCS KUTBKICTh N, BIIKUHYTHX 3Ha4€Hb. SIKIIO IS
N BUKOHYETbCS yMoBa N,, <0.1-N, TO IPOBOAUTHLCSA IIOBTOPHE oOuMcienHs a;”’ Ta p,

6e3 BpaxyBaHHS BiIKHHYTHX 3HadeHb @, Ta TlepeBipka yMOBH. SIKIIO IepeBipka He
IpOiiJIcHa TIOBTOPHO, TO po0OTa MPOrpaMu 3yMUHIETHCS Ta Bi0OPAKAIOTHCS PE3yJIbTaTH
MEPEBIPKU.

Jlis KOPEKTHO BHU3HAYeHOro a,”’ BHKOHyeThcs IOmyK Koe(imieHty a,” 3
HAaCTYITHUM OOYHUCJICHHSAM MOKa3HUKA TOYHOCTI p5:

N

) % 100%. o, :\/%Z(aé—agm)z ) (8)

opt
1- a, i=1

Jlst Bu3HaueHux a;”' 1a a,”’ mo6yn0BaHO TiCTOrpaMy JUIS OLIHIOBAHHS PO3HOJLTY
3Ha4Y€Hb B TMOPIBHSIHHI 3 HOPMAJIHHUM 3aKOHOM PO3MOJLTY Ta OOYHCIIOETHCS 3HAYCHHS
KoeitieHty b.

Y yerBepTOMy po3aiJi onuparoyuch Ha OOpaHy MaTeMaTU4YHy MOJENb Ta
YIOCKOHAJIGHUA  METOJ] BHU3HA4YCHHS  KOE(QIII€HTIB, MPOBEAECHO  BepHu(DIKaIliio
3apONOHOBAHOTO METO/TY.

JIJ1st TIOPiBHSHHS Ta OIIHIOBAHHS METOAY-TPOTOTHUITY Ta YAOCKOHAIICHOTO METOY
BU3HAYAEMO 4Yac MiAOOpy KoedilleHTIB oOoma MeTojaMH. Pe3ynbTatv TOpPIBHSIHHS
HaBeJICH1 Ha puc. 5

10 B e e -
4000 H . H i 1} —+— lMpamud nepebip T
—+— MNpamud nepebip : / , -| —&— meTop Xyra-T=ueca
metos Xyka-J#meca E o
O 3000 |-- -rrererrrrrrerrerre—— o
2 : : o a0
2 : . : 5 ,“'; g
g2|:||]I:I..........-.!...........:...........?-1.........?.. i - ;
% ] / =10
. = Tk S ¥ o #
: : & ' g
0 o=, & ’ ) 107" | | i i
) 1000 2000 5000 4000 5000 o 1000 2000 3000 4000 5000
KinekiGTe TOYOK KinsKicTe TOUoK
a) 0)
Puc. 5. 3anexHictp wyacy BH3HAU€HHS KOE(QILIEHTIB METOLY-NPOTOTHUILY Ta
JIOCKOHAJIEHOTO  METOJ BiI KUIBKOCTI TOYOK (a — JIHIHHME  Macmrad
2

0 — HamiBiorapudMigHuil MaciTad)
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[IpoTe mepeBara B 4yaci yJOCKOHAJICHOTO METOIY BU3HAUCHHS KOe(IIIEHTIB BUMarae
JOCTIPKEHHSI Ta MOPIBHAHHA X 3a TOYHICTIO. [Ipy 1[bOMY MIpOIO TOYHOCTI CIIyryBaTUMeE
CKII wmopemtoBanHs Hu3bKoiHTeHcHBHOro EPC 3a momepeaHbO BHU3HAYCHUMHU
koedimieHTamMu gBOMa Metoaamu. OCKUIBKH OIpaIibOByEMO WMOBIPHICHHI XapakTep
pe3yabTaTiB KOXKHOTO TECTy POOOTH METOAY-TIPOTOTHIY Ta YAOCKOHAJIEHOTO METOAY
JaCTh 3MOTY 3aCTOCYBaTH afgantoBanuil kputepit Heitmana-Ilipcona.

JIJIst 1IhOTO TIPOBENEMO IMITAIliiiHE MOJCITIOBAHHS aHCAaMOJII0 HU3bKOTHTCHCUBHUX
EPC npu BUKOpHCTaHHI METOJY MPOTOTUITY Ta YJOCKOHAJIECHOTO METOY Ta BHU3HAYMMO
CKII x0HOT0 3 METO/IIB SIK MIpYy BHOODY.

PesynpTaTn MonentoBaHHs TOoka3zaHi Ha puc. 6. [Ipu mpoBeaeHH! IMITaIItHOTO
MoieNIIoBaHHsI HU3bKoiHTeHCUBHOTO EPC oTpriMaHO cTOXacCTUYHY MOCHIJOBHICTD X (%) 1IUX
EPC 3 HOpManbHUM 3aKOHOM PO3IOALITY HMOBIPHOCTI.

200

50

o
Awmnnityaa, mkB

Amnnityga, mkB

o
=]

-100

-150

0 5‘0 1 EDD 'IEIpD ZEIbD 2_;»0 360
yac t, mc
a) a)
Puc. 6. ArcaMOab IMITAIIHHO MOJIEIHOBAHUX HU3bKOIHTEHCUBHUX EPC:
a) — aHcamOJIb IMITaIITHO MOJIeNIboBaHUX HU3bKOIHTeHCHBHUX EPC MeTomom
MPOTOTHIIOM, 0) — aHCaMOJIb IMITAIITHO MOJICIbOBAaHUX HU3bKOIHTEHCUBHUX EPC
yIOCKOHAJICHUM METOI0M

IIpu K-xpaTHOMY TECTyBaHHI BUHUKA€E aJbTEPHATUBHICTH PIIEHHS BUOOPY METOMY
OPOTOTUIY Ta YAOCKOHaJIEHOro wmeroay O3HAauyMMO [MOYAaTKOBY HYJIb-TINOTE3Y Ta
aIbTEpHATUBHY TiNoTe3y OiHapHOI Ki1acudikarii.

[Tin moyaTkoBoOIO TinoTe3u Hy (HyJIb-TIOTE3U) PO3YMITUMEMO NMPUHUHATTS METOMY
OpOTOTUIY, a IiJ aJbTePHATUBHOI TinoTe3u H; — po3yMITUMEMO TPUNHHATTA
YIOCKOHAJIEHOTO METO.Y.

['yctuna p,(t) HOPpMATBLHOTO 3aKOHY PO3MOAUTY HMOBIpHOCTI P[x(t)] 3Ha4YeHb Xx(t)
TO/I1 HaOWpae BUpPa3y:

_Lx(®)-m )

1 N0 (9)

PO e
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@YHKUIA rycTHMHKW po3noginy
*m
# #* o MeTog-npoToTan
0.9 $ *ﬁ # Y AOCKOHaNEHW MeTog

1r

0.8 ” .
0.7 * Z%QOO%OO
0.6 ;ﬂe & * OC%
0.5

0.4 # &

a%e o
0.3 o
0.2 =] %

0.1 pre. o

#
D 1 1 1 1 ]
13 13.5 14 14.5 15 156.5

3Hau4yeHHA cepegHbLOro cepegHbLOKBagpaTU4yHOro BiOXWneHHA, y-O

w

Py
WmoBipHicTb BUBOPY
MeTOAy BU3HaueHHA KoedpilieHTiB
*y
o
*
o

Puc.7. I'padik ¢pyHKIIiT po3M0ALITYy METOLY-TIPOTOTHUITY Ta YIOCKOHAJIEHOTO METOAY

A
JIJist cTaiioHapHOTO Tpoliecy Xx(f) OIIHKA BIATYKY § (t)=m (), OCKUIBKH OIlIHKA
m (1) = s(t). TloOyayemo @¢ynkuio ryctunu posnonuty CKII meromy-mporotuny Ta
YAOCKOHAJIEHOTO METOy (puc.7):

BianosinHo no kpurepito Helimana-Ilipcona MMOBIPHICTH MOMHUJIKOBOTO BUOOPY
MeTony Py, IOBUHHA 3aJaBaTUC:

P, = [Wy(g)dg =1-®| ——="|, (10)
fa 0

/e V DO

R Lo .

_ —1 an 1 1.

qp(x)_m L e 2 dy — IHTEIrpaJl UMOBIPHOCT
Toai IMOBIPHICTh MPABUIILHOT'O BUOOPY METOAY:

y—m

P, =[W,(q)dg=1-®
7

D, ) (11)

3 Bupasy (18), 3a 3amaHOI0 WMOBIPHOCTI IOMHIIKOBOrO BHOOpY Metomy Py,
OJIHO3HAYHO 3aJ[a€ThCA PIBEHb ), a 3HAIOUM MOro, 3HAXOJUMO IMOBIPHICTH MPABUIHLHOTO
BUOOpYy MeTony P, .

y =Dy @ (1= P,) +m,. (12)

XapakTepuCTUKU JIOCTOBIPHOCTI BUOOPY METOJly BH3HAUEHHS KOE(IILIEHTIB
SBJISIIOTH COOO0I0 3aJICKHICTh MMOBIPHOCTI MPAaBUJILHOTO BU3HAYECHHS P,; BiJl KOeDIIIEHTY
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z[eBiaui'l' npu (QIKCOBaHIM IMOBIPHOCTI NMOMMIKOBOro BHOOpy Mmertomy Pp. (Py = 0,1;
=0,01; P, =0,001; P, =0,0001 ).
Buznauumo koedimienT aesiamii (Kyeviarion) I TECTOBHX CTATHCTHK PO3IMOALTY
CKII 3a MeTOogOM-TIPOTOTUIIOM Ta YJOCKOHAJICHHMM METOJOM Ta 3aJICKHICTh WMOBIPHOCTI
BUOOpY Bix Koedimienty aeBiamtii (Kyeyiaion) (pHUC. 8).

a1 W%w o ® o ® P £ =
=
- i
= = 0.8 _T"'_
2 g Qa0
S 8 )
= = %O i
2 % 0.6 e
-
o” B § oS Pd
E & oa —é?—' o5 * Pfa=0.1
E § = O Pdop oo
,E 21029 _:z:_ Py 0001
-3 & o) +  Pdo 00001
S &
2 . . ! . . ! ! . |
0 1 2 3 4 5 6 7 8

dewviation
e 2, 2
deviation ‘“1 '”'D) lo

Puc.8. I'padik 3aaexHoCcTEN HMOBIPHOCTI BUOOPY METOAY MPH 33JaHHI HMOBIPHOCTI
XUOHOTO pIIIEHHS

I[Ipu upomy ROC-xapakTepucTHKa METOAIB  BHU3HAUYEHHS  KOE(ILIEHTIB
MaTeMaTU4HOi Mojeni HusbkoiHTeHcuBHOro EPC mnpu ompaitoBaHHI aJanTHUBHO-
PEKYpCUBHUM (QIIBTPOM [UIsI METONY-NPOTOTHUIY Ta MeTony Xyka-J[KuBca mHoKa3aHO
Ha puc.9:
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Puc. 9 ROC-kpuBi METOAY-IIPOTOTHUITY Ta yIOCKOHAJIEHOTO METOLY

OTtpumani pe3ynpTaté ROC-aHainizy, A yIOCKOHAJIEHOTO METOAY MaloTh OUIbIITY
wionty (tab6n.l) 1 HaOmmwkatoTbes 10 | (BepxHiM miBuil KyT rpadikiB), HDK rpadiku
METOy-IIPOTOTHILY.
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Tabnuys 1

[opiBustaus nokasuuka AUC sk kinbkicHOI iHTeprpeTanii ROC-ananizy merony-
IPOTOTHITY Ta yTOCKOHAJIEHOTO METOY

MeTtoa-npoToTun Y 10CKOHAJIEHU METOT
Deviation ratio (d) ITokazunk AUC Deviation ratio (d) Ilokazauk AUC
di=1 AUC; =0,9365 di =1 AUC; =0,9628
d>=0,7 AUC; =0,9065 d>»=0,7 AUC; =0,9486
d;=0,3 AUC;=0,8111 d;=0,3 AUC; =0,8757
ds=0,1 AUC,=0,6904 ds=0,1 AUC,=0,7474

[Ticns Bu3HaueHHs 3HaueHHss AUC ob6uncnumo inaexc GINI (G) 3a dopmyrioro:
Ggnpy =2-(AUC—0.5) (13)
MaxkcumansHe 3HaueHHs 1HAeKkcY Gy AopiBHIOE 0,9256. ToMy, Ha OCHOBI
npoBeaeHoro ROC-ananizy ta oTpuMaHux nokasHukiB AUC Ta G (G BUIHO, 11O
YAOCKOHAJIEHUH METOJ BOJIOJII€ TOKAa3HUKOM BIIMIHHOI SKOCTI Ta MPOTHOCTHYHOIO
LIHHICTIO.

BUCHOBKHA

Y nuceprtamii po3B’s3aHO aKTyaldbHY HAYKOBY 3a7ady YIOCKOHAJCHHS METOIY
napamMeTpu4yHOl 17eHTU(IKAIli MOAEN BIATYKY PETMHUM HA HU3bKOIHTEHCUBHE TECTOBE
CBITJIOBE JIJI IIarHOCTYBaHHS (PYHKI[IOHAJIIBHOTO CTaHy OpPTraHi3My.

[Tpu bOMY OTpPUMAaHO TaKi pe3yJIbTaTH:

1. AHami30M B1IOMUX METOIIB JIOCHIIP)KEHHS OPTaHi3My CBITJIOM BCTaHOBJIEHO, IO
3HIDKEHHSI THTEHCUBHOCTI T€CTOBOTO 30ypeHHs 3a0e3redye 3MEHIIICHHS! 1HBa3UBHOCTI Ta
MIBUIICHHS €(PEKTUBHOCTI OI[IHIOBaHHS (PYHKIIOHAJIBHOTO CTaHy, MPU LbOMY BUPOCTAE
HEOOX1HICTh MIJBUIICHHS PO3AUIBHOT 34aTHOCTI 1 €(EeKTUBHOCTI  HapaMeTpUYHOI
igeHTrudikarii Moaem BIATYKY PETHHH.

2. Ha 6a3i ¢yHkiioHanbHOi 3a1eXHOCTI 3akoHy Bebepa-dexnepa, 3aniaHOBaHO
MOJAJIbIII HAYKOBI E€KCHEPUMEHTH 1 JOCHKEHHs, W10 Ja€ 3MOTy 3alpOBaJHUTU
TECTyBaHHA MOJENl BIATYKY HU3bKOIHTEHCHBHMM CBITJIOBUM TOJIPA3HEHHSIM Y
aJanTUBHO-PEKYPCUBHOMY (PLIBTPI.

3. 3acTtocyBaHHS BIAOMOIO METOJY MPSIMOTO MOBHOIO Nepedopy ais iAeHTUdiKaiii
napameTpiB MOJIeJl BIATYKY, Ma€ 3HAUYHY YacOBY CKJIAJHICTb, TOMY 3alpONOHOBAHO
Meron Xyka-J[kKuBca, 4MM CKOpodeHO uyac ineHTu(dikamii y monam 120 paziB y
MOPIBHSHHI 3 METOJIOM-TIPOTOTHUIIOM.

4. OuiHOBaHHS JIOCTOBIpHOCTI Ta OlHapHa Kiacudikaiiss mapaMeTpiB
O0OYHMCITIOBAILHOT MOJIENl BIATYKY pETHHUM Ha 0a3l 0aeciBCbKOi KOHIEMIi Teopii
WMOBIPHOCTI, J]a€ 3MOTY 3acTocyBatu Kputepii Helimana-Ilipcona, 3a SKkuM OTprMaHO
noctoBipHicth 0,996 (mpu 3amanHi WMoBipHocTi mommiku  0,001) imenTHdikarii
napameTpiB aJanTUBHO-PEKYPCUBHOTO (QUIBTPY.

5. OminroBanHss ~ Metony Xyka-JDxkuBca ROC-anamizom mokazano OuIbIny
YYyTIUBICTH Ta crietrdiuHicTh (Ha 5-10%) B MOpIBHSIHHI 3 METOAOM-TIPOTOTUIIOM.
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CIMACOK MPAILlb, OITYBJIIKOBAHUX 3A TEMOIO TUCEPTAIIIT

IIpaui, B AKkuX 0my0/1iKOBaHO OCHOBHI HAYKOBIi pe3yJIbTaTH:

1. Tumxkis [1.0. 3acTocyBaHHS aIaNTUBHO-PEKYPCUBHOI (DUIBTpALlii 3 BpaxyBaHHIM
MaTEeMaTUYHOI MOJIe]l KBAHTOBOTO E€IEKTPOPETUHOCUTHANTY. Bichux XwmenvHuyvkoco
HayionanvHoeo yHigepcumemy. 2012. Ne4 (191). C. 107-112.

(orcypnan indexcyemoca y «Google Scholar»)

2. TumkiB II. O., Hemuyk JI.b., 3aburiBcekuii B.Il. Enextpoperunorpadiunuit
dboTocTUMYISATOP: MPOOJIeMU MpPU 3aCTOCYBAHHI, Ta HUISIXM IX BUpileHHS. Haykosuii
oenad: Kuis. 2014. Ne 7(8). C. 57- 69.

(orcypnan inoexcyemvca y «CORE», «Road Directory of Open Access Scholarly Resourcesy,
«ResearchBib», «Bielefeld Academic Search Engine (BASE)», «SIS»).

3. Tumkip I1.O., Jlemmmwmua F0.3., 3abutiBcekuit B.Il., [demuyk JLb.
3actocyBaHHs 3akoHy Bebepa-Dexnepa y kBaHTOBIM enekTpopeTruHorpadii. Bicnux KpHY
imeni Muxaiina Ocmpozcpadcvkoeo: Inghopmayiiini cucmemu i mexnonoeii. Mamemamuyne
mooemosanns : Kpemenuyk. 2015. Ne 5(94). C. 79-85.

(ocypnan indexkcyemoca y 3azanvHooepicaeuiii 6a3i oanux «Ykpainika naykoea» (pegpepamuenuii
acypnan «/Incepeno»), a maxoxc y mixcnapoonux Haykomempuunux oazax oanux «Ulrich’s Web
Global Serials Directory», «Index Copernicus», «Polish Scholarly Bibliography», «Infobase Indexy,
«Inspec», «Open Academic Journals Index», «Google Scholar», «CiteFactor» i «Scientific Indexing

Services»).

4. Tumki I1.O., Jlemuyk JIL.b., Bauuncebkuii M.B. BusHaueHHs ekcno3uilii
CBITJIOBOTO MOAPA3HEHHS Y HU3bKOIHTEHCUBHIN CBITIOBIN cTUMYISILIi. Haykoeull 8icHuk
Yepniseyvrkozo yisepcumemy. Dizuxa. Enexmponixa. 2015. Tom 4. Bun. 1. C.76-82.
(3oipnux 6xooums 0o nepenixy naykosux eudans BAK Ykpainu).

5. TwumkiB I1.0O., 3abutiBcekuit B.I1., AABopcekuit b.I. Cunre3 ¢inpTpy Kanmmana
JUISL  OTPAIIOBaHHS HU3BKOIHTEHCHUBHOTO EJIEKTPOPETUHOCUTHAIY. Mixcnapoonuti
Haykogo-mexHiyHut  scypHan  "Bumiprosanbha ma  oOuucniosaibHa  mexHika 8
mexuonociunux — npoyecax. QOMIH NPAKMUYHUM — O00CBIOOM MA  MEXHOJIO2IAMU":
XwmenpHunbkuid. 2016. Ne 1. C.168-176.

(orcypnan inoexcyemoca y «Google Scholar»).

6. Tumxki I1.O., T'eeko O.B. IlepcrniekTuBM BHUKOPHUCTaHHS CBITJIOJIOAIB B
HU3bKOIHTEHCUBHIN €JIEKTpOpeTUHOrpadii Juisl J1arHOCTUKH HEUPOTOKCUKALi. BicHux
XmenvHuybkoeo HayionanvHoco yHieepcumemy. 2016. No6 (243). C. 185-190.

(ocypnan inoexcyemuca y «Google Scholary).

7. TumxkiB I1.O. Adaptation of the Neyman-Pearson criteria for assessing the
reliability of the choice of the method for determining the coefficients of the mathematical
model of low-intensity electroretinosignal. Visnyk TNTU. 2019, Ne 1 (93). C. 127-136.
(inoexcyemuca y Index Copernicus, Google Scholar).

8. Roman TKACHYK, Pavlo TYMKIV, and etc. Evaluation of risks of
neurotoxicity in application of electroretinography with low intensity of light irritation //
Proceeding of SPIE, USA, 2020. — 8 pages.

(inoexcyemuvca y SPIE/CIIIA).

IIpaui, siki 3acBiTUyIOTH anpodaiio MarepiaaiB qucepTaii:


http://journals.khnu.km.ua/index.php/vottp
http://journals.khnu.km.ua/index.php/vottp
http://journals.khnu.km.ua/index.php/vottp
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9. TumkiB I1.O., 3aburiBcekuii B.II. OOrpyHTyBaHHS MaTeMaTHU4HOI MOJENI
eJIEKTPOPETUHOCUTHAITY Ha OCHOBI PI3HUIEBOTO PIBHAHHSA Apyroro mnopsaaky. CyuacHa
Hayka XXI cmonimms: Te3nm cboMOi HayKOBO-TIPAKTUYHOI iHTepHeT-KoHpepenii (Kuis,
16-18 yepBHs 2011). Kuis. C.79 - 81.

10. Tumkis I1.O., SBopcekuii Bb.I. [lapamerpuuna imeHTudikamiss MaTeMaTHYHOI
Monenl enekTpoperuHocurHany. XV mumaykosa koughepemyis: Tesu BUCTYyNy Ha
koHbepenuii (Tepuoninb, THTY imeni IBana I[lymos, 14-15 rpyaus 2011p). Tepromnins.
C. 161.

11. TumkiB I1.O., SBopcebkuii b.I. Bukopucrtanus 3akony BeOepa-dexnepa B
KBAaHTOBIM enekTpopeTuHorpadii. Teremeouyuna — 0oceio ma nepcnekmusu: Te3u
nonoBial Ha VIII mixkH. koH}. (oneupk, 19-20.03.2012). Jloneusk. C. 108-110.

12. TumkiB I1.0. 3acTocyBaHHS alaNnTUBHO-PEKYPCUBHOTO (UILTPY B KBAHTOBIM
enekTpopeTuHorpadii. «Padioenexkmpoponika ma monoos 6 XXI cm.»: Te3u nonosial 16
MDKH. MoJioaikHoro popymy (Xapkis, 17-19.04.2012). Xapkis. C. 280-281.

13. TumkiB I1.O., 3aburtiBcbkuii B.II. ABTOMaTM4HE BU3HAUYEHHA KOE(QILIEHTIB
ONTUMAJIFHOTO  PEKYPCUBHOTO  HHU3BKOYACTOTHOTO  (IIBTPY A KBAHTOBOTO
esneKkTpopeTuHocurnany. XVI mumaykosa xoughepenyia: Te3n BUCTyny Ha KoH(pepeHLI
(Tepuonins, THTY imeni IBana Ilymtos, 5-6 rpyans 2012p). Tepuomnins. C. 23.

14. TumkiB I1.O. Cunte3 ¢inbTpy CaBiupkoro-lI'onest mnsg 3agad  aJanTUBHO-
PEKYPCHUBHOTO OIIIHIOBAaHHS KBAaHTOBOTO E€JIEKTPOPETHHOCUTHANY. «Teopemuuni ma
NPUKIAOHI  acnekmu  paodioeleKmponiku i npunadobyoyeannsay: Marepiamu 11
Bceykpaincpkoi HaykoBo-TexHIuHOT KoH(pepeniii (TepHominb, 9-10 wepHs 2015p).
Tepuomnins. C. 96-100.

15. TumkiB I1.O., bauuncekuii M.B. BwusHaueHHs Ta KOHTPOJb MapameTpiB
HU3BKOIHTEHCUBHOI CBITJIOBOI CTUMYIAIII Yy KBaHTOBIA. «Bimuususani iHOCeHepHI
PO3POOKU O 0XOPOHU 300p06 ay: Marepianu HayKOBO-IIPpakTU4YHOI KoHbepeHii (Kuis,
21-22 kgitusa 2016p). Kuis. C.87-88.

16. TumkiB II. O., I'eBko O. B. Bu3HaueHHs1 mapameTpiB CBITIOBOTO MOJIPAa3HEHHS
JUISl 3a/1a4 BUSIBIICHHSI HEMpOTOKkcuko3y. XIX umaykoeoi konghepenyii THT im. 1s. Ilynros:
Te3u Buctyny Ha koH(pepeniii. (Tepuonuib, THTY imeni IBana Ilynios,18-19 tpaBHs
2016 poky). Tepnomiib. C. 124-125.

17. TumkiB IlaBmo. YOCKOHajI€HHS METOAY OMNPALOBaHHS HU3bKOIHTEHCHBHOIO
enekrpopetunocurnany. « TEOPETUYHI TA IIPUKJIA/[HI ACIIEKTU PAJIOTEXHIKHU
I IIPHJIA/IOBY]][VBAHHA»: Matepiamu Il BceykpaiHChkoi HayKOBO-TE€XHIUHOI
koH(pepentii (Teprominb, THTY imeni [Bana Ilymtos, 8-9 wepsns 2017 poky). TepHominb.
C.123-125.

18. Tumki I1.0. Bepudikaiis yaZ0CKOHAIEHOIO0 METOLy BU3HAYEHHSI KOE(]IIIEHTIB
bineTpy Kanmana y HU3bKO iHTEHCUBHIN enektpopetunorpadii. « OVH/IAMEHTAJIBHI
TA IIPUKJIAJHI TIPOBJIEMU CYYACHHUX TEXHOJIOITH 0o 100 piuua 3 Ons
sacHysanus HAH Ykpainu ma na ewawnysanns nam’smi leana Ilynos (100 piuusa 3 Oxs
cmepmi)y: Matepianu MikHapoaHOT HayKOBO-TexHIUHOI KoHpepeHiii (TepHonins, THTY
imeHi [Bana Ilymros 22-24 tpasns 2018 poky). Tepnonins. C.22-23.

19. Pavlo Tymkiv, Yuriy Leshchyshyn. Algorithm Reliability of Kalman Filter
Coefficients Determination for Low-Intensity Electroretinosignal. «Experience of
Designing and Application of CAD Systems (CADSM)» : Works of XVI international
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conference (Polyana-Svalyava, February 26 — March 2, 2019). Polyana. pp. 7.14-7.18.

(inoexcyemuca y Scopus).

20. Yuriy Leshchyshyn, Leonid Scherbak, Oleg Nazarevych, Volodymyr Gotovych,
Pavlo Tymkiv, Grigorii Shymchuk. Multicomponent Model of the Heart Rate Variability
Change-point. XV International Scientific and Technical Conference «Perspective
technologies and methods in MEMS designy (MEMSTECH 2019), May 22-26, 2019.
UKRAINE. (indexcyemsca y Scopus).

21. Tymkiv P.O., Demchuk L.B. Application of Hooke-Jeeves algorithm for
electroretinosignal processing // Marepianu IV  MixHapogHa HayKOBO-TPaKTHYHA
KoH(pepeHlis «[HHO8ayii napmuepcvKoi 83aEmMO0ii 0c8imu, eKOHOMIKU ma COYialbHO20
3axucmy 6 ymMoeax iHKo3ii ma npazmamuydnoi peabinimayii coyiymy», 21-22 tpaBus 2020
— M. Kam’sguens-Iloninsceknii, 2020. — C. 92-94.

AHOTALIA

TumkiB I1.O. Inentugikanmis napaMerpiB MaTeMaTH4YHOI MoOJeJi BiITYKYy
PETHHHU 0KA HA HU3bKOIHTEHCUBHY CTUMYJIALIIO. — PyKonuc.

Jlucepmayiss na 3006ymms HAyK08020 CMYNEHs KAHOUOAMA MEXHIYHUX HAYK 3a
cneyianonicmio 01.05.02 — mamemamuune MOOen08aHHS MA OOYUCTIOBAILHI MemMoou
(mexniuni  Hayku). — TepHoninbCoKull  HAYIOHANbHUL ~ MEXHIYHUU  YHigepcumem
imeni Ieana Ilymos, Tepnoninw, 2021.

Hucepraiiiina poOoTa  NPUCBAYEHA  BHUBUEHHIO  METOJIB  ONPALIOBaHHSI
HU3BKOIHTEHCUBHOTO  E€JIEKTPOPETUHOCUTHATY, Ta po3polill METOoAy MOMNepeIHbOT
MIATOTOBKH JIAHUX JIJISI 3aCTOCYBAaHHSA aJIallTUBHO-PEKYPCUBHOT (PiIbTpallii.

BcranoBnieHo, 1m0 A BUSIBJICHHS PU3UKIB TOKCHKAINI OpPraHi3My (TUI TOKCHHIB,
71031, TPUBAJIOCT] BILIMBY TOILIO) Ta PAHHBOI J1arHOCTUKHU, BUKOPHUCTOBYIOTH OI[IHIOBAHHS
HEBEIIMKUX XapakTepHuX 3MmiH y enekrpoperuHocurHani (EPC) um #ioro wactmnHax
(xBuisix). st 30UIBIIEHHST TOYHOCTI Ta PO3ILIBLHOI 3JaTHOCTI, 110 € HEOOXIAHUM st
BHU3HAYECHHS PU3UKIB HEMPOTOKCHUKAIIIT, 3HUKYIOTh €HEPT1I0 CBITJIIOBOTO MOAPA3HEHHS.

Otpumano Hu3bkoiHTeHCHUBHUN EPC, sKkuil 3HA4YHO CHOTBOPEHHMH IIyMaMu
BHACIIJIOK 3HWKEHHS BIJHOILIEHHS EHEpPrii CUTHAIy 10 €Heprii mymy. 3acTOCYBaHHS
BIJIOMUX QJITOPUTMIB BHU3HA4YE€HHS napameTpiB MateMatuyHoi moneni EPC motpeOye
3HAQYHOTO 4Yacy OOYMCIIEHHS, L0 YHEMOKJIMBJIIOE MIBUJIKE NEpeHANATyBaHHS (PUIBTPY
IIpY OTpaIffoBaHHs HU3bKoiHTeHCHUBHOTO EPC.

Jlnst  1mporo 'y poOOTI  BUKOPHCTaHO MeToj — Xyka-J[kuwBca, KOTpuil €
KOMOIHAIIII0 TOCHI/DKYIOUOTO TOIIYKY 3 HUKIIYHOIO 3MIHOK 3MIHHMX 1 TIOHIYKY 3a
3paszkoM. [Ipu 3acTocyBaHHI alropuTMy moOya0BaHOTO Ha OCHOBI MeToay Xyka-J[>kuBca
CKOPOYEHO Yac BU3HAYeHHS KoediwieHTiB y 120 pa3iB, 3a IHIIMX OJTHAKOBUX YMOB.

MeTonoM CTaTHCTHYHOTO BUMPOOYBAHHS, MPOBEACHO BU3HAYCHHS JIOCTOBIPHOCTI
METOMy BH3HauYeHHs KoedilieHTIB Ta 3actocoBaHo ROC-aHami3, KMl TOKa3aB BHUIILY
YYTJIUBICTh Ta CHEUU(DIYHICTh 3alpPONOHOBAHOTO METOJY B TMOPIBHAHHI 3 METOIOM
MPSIMOTO HANPABJIEHOTO Mepedopy.

KitouoBi  clioBa:  €NEKTPOPETHMHOCUTHAN,  €JIeKTpopeTUHorpadisi,  HHU3bKa
IHTEHCUBHICTb, CBITJIOBE MOAPA3HEHHs, MaTEMaTUYHA MO/IEb, ONTUMAaJIbHA (1IbTpallis,
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aJanTUBHO-peKypcuBHUN (iabTp, Meron Xyka-/[»xuBca, kpurepii Helimana-Ilipcona,
ROC-anauni3.

AHHOTAIUA

Teimkus IILA. HaeHTHUKANUA NDapaMeTpPoOB MAaTeMATHYECKOW MOAeIH
OTKJIMKA PETHHBI 71232 HA HU3KOMHTEHCHBHBIN CTUMYJIALMIO. — PyKOnuco.

Juccepmayusn na couckaunue yuyenoiu cmeneHu KaHOUOAma MexHuyeckux HayK no
cneyuanvrocmu 01.05.02 — mamemamuueckoe Mooenupoganue U GbIYUCIUMETbHUE
Memoobl  (mexuHuyeckue Hayku). — TepHONnonbCKulli HAYUOHANLHLIL — MeXHUYeCKUl
yHusepcumem umenu Heamna Ilynos, Tepronons, 2021.

HuccepranonHass paboTa  MOCBSIIEHAa  WU3YYEHUIO  METOJIOB  00pabOTKU
HU3KOMHTEHCUBHOTO €JIEKTPOPETUHOCUTHATY, U pa3paboTKe MeToJa IpeIBAPUTEIbHOM
HOJIFOTOBKU JAHHBIX Ul IPUMEHEHUS aJallTUBHO-PEKYPCUBHOTO (PUIIBTpA.

VYCTaHOBIEHO, 4YTO JIS BBIABICHHS PUCKOB HMHTOKCHKAallUM OpraHu3ma (THIl
TOKCHUHOB, JJO3bl, JJIUTEIIbHOCTU BO3JICUCTBHS U T.I1.) U PaHHEH AMArHOCTUKHU, UCIIOIb3YIOT
OLICHKM HEOOJBIINX XapaKTEPHBIX MU3MEHEHUH B enekTpopeTuHocurHanu (OPC) unm ero
yacTax (BojHax). [l yBenuuyeHHs] TOYHOCTU U Pa3pelICHUs, YTO HEOOXOAMMO s
ONpENEICHUS] PUCKOB HEHPOTOKCHKAIMIO, CHIXKAIOT SHEPIHI0 CBETOBOIO PA3qPAKECHHUS.
[lonyueHHbId HU3KOMHTEHCUBHBI OPC 3HAYMTENBbHO MCKAXKEH LIyMaMH BCIIECACTBHE
CHIDKEHUS OTHOLICHMSI SHEPTUM CUTHAJIA K SHEPruM IIymMa. YPOBEHb OMOUIYMHUB, ITYMOB
OT CHCTEeMBl OTOOpPa U HEPaBHOMEPHOCTH OCBEIICHUS OCTAE€TCAd IOCTOSHHBIM
OTHOCHUTEJIbHO CTaHAAPTHOW d3JeKTpopeTHuHorpaduu, a ypoBeHb mnose3Horo IPC
3HAYUTEJILHO YMEHbIIIAETCS.

VY cTaHOBIEHO, YTO MPUMEHEHHE U3BECTHBIX AJITOPUTMOB OIPEAEIICHUS [TapaMETPOB
MaTreMatnyeckod mojenu DPC u UX NpUMEHEHHE NIPU CUHTE3€ aJalTUBHO-PEKYPCUBHOIO
¢unbTpa, 00nanaeT 3HaYUTENIbHON BPEMEHHOMN CIO0KHOCTBIO. DTO JeNIaeT HEBO3MOKHBIM
ObICTpOE TMepeHacTpoku (uiabTpa NpH pa3paboTke HU3KOMHTEHCMBHOTO OPC.
CknanHucTh 00pabOTKH, JOMOJHUTENIBHO YBEIWYMBAETCS BCIEICTBUE HEW3BECTHOM WIIM
CKpBITOM MPUPOJbl TOKCHMHA M €ro BIMSHUS Ha OpPraHU3M YeJOBEKa, OTpakaeTcs B
U3MEHEHUM aMIUIUTY/IbI-BPEMEHHBIX [apaMETPOB BOJH WJIM BO3HUKHOBEHHMH HOBBIX
sneMeHToB BosiHBI B OPC. Vcmonws3oBaHue coryacoBaHHOM (uuibTpanvu (B CMbICIIE
¢unpTpa Hopca) mnm ontumanbHOU (QuubTpauuu B cMbicie KonmoropoBa-Bunnepa (c
KpUTEpUEM ONTHUMAIbHOCTH MUHHUMYMa CPEIHEKBAAPATUYHOTIO OTKJIOHEHUS) K 00paboTKe
Hu3bKOUHTCUBHOTO JOPC, 3aTpyJHEHO HEW3BECTHOM U3MEHEHHEM (OpPMBI OTKIMKA
CETYATKHU WM MOSBJICHUEM HOBBIX CETMEHTOB IIPU BO3AECHCTBUU TOKCUHOB.

HccnenoBan MeToj MpsSMOTO HampaBjeHO Tepedbopa st moucka KO3 UIIMEHTOB
MaTeMaTHYecKol Mojaenu HuszkouHTeHcuBHOro OPC  mis oOpa®oTKu  aganTHBHO-
PEKYpPCUBHBIM alITOPUTMOM (UIIBTPA.

Jlnst aTOoro B paboTe MCHOJB30BaH MeTONl XyKa-/[KuBca, KOTOPBINA MPEACTABISIET
co00l KOMOMHAILIMIO HCCIEAYIOIIEr0 MOUCKA C UUKINYECKOW CMEHOW NEpPEeMEHHBIX U
noucka no ooOpasuy. Ilpu mpuMeHeHHHM anropuTMa MOCTPOEHHOTO HAa OCHOBE METOJa
Xyka-/[)xuBca cokpaliieHo Bpemst onpeaenenus kodpduurentos B 120 pa3, npu npodunx
PaBHBIX YCJIOBHUSAX. METOAOM CTAaTUCTUYECKOTO WCHBITAHUS, IPOBEAEHO OIPEIEICHUE
JIOCTOBEPHOCTH MeToja onpeneneHus KodpduurentoB u npumeHensl ROC-ananms,
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KOTOpBIA TOKa3aJl BBICOKYI0 YYBCTBUTEIBHOCTh U CIEUU(DUYHOCTH MPEAJIOKEHHOTO
METOJIa TI0 CPABHEHHIO C METOJIOM IIPSIMOT0 HAIIPaBIEHHOIO Iiepedopa.

KnroueBble  clioBa:  €NEKTPOPETUHOCUTHAN,  AJNEKTpOpeTuHOrpadusi, HHU3Kas
WHTCHCUBHOCTb, CBETOBOE pa3JpaKCHHE, MaTeMaTH4YeCKass MOJEIb, ONTHUMAJIbHAS
bunbTpanysa, ananTUBHO-PEKYPCHUBHBIN (GUIBTp, MeTon Xyka-/[uBca, KpUTepuit
Heilimana-IIupcona, ROC-ananus.

SUMMARY

Tymkiv P.O. Identification of parameters of the mathematical model of retinal
response to low-intensity stimulation. — Manuscript.

The thesis for the Scientific Degree of Candidate of Technical Sciences in the
specialty 01.05.02 — mathematical modeling and computational methods (technical
science). — Ternopil Ivan Puluj National Technical University, Ternopil, 202 1.

The dissertation is devoted to the study of methods of processing low - intensity
electroretinosignal, and the development of a method of preliminary data preparation for
the application of the adaptive-recursive filter.

It has been established that to identify the risks of toxicity of the organism (type of
toxins, dose, duration of exposure, etc.) and early diagnosis, use the assessment of small
characteristic changes in the electroretinosignal (ERS) or its parts (waves). To increase the
accuracy and resolution, which is necessary to determine the risks of neurotoxicity, reduce
the energy of light stimulation.

A low-intensity ERS is obtained, which is significantly distorted by noise due to the
decrease in the ratio of signal energy to noise energy. The application of known algorithms
for determining the parameters of the mathematical model of ERS requires a significant
calculation time, which makes it impossible to quickly reconfigure the filter when
processing low-intensity ERS.

To do this, we use the Hooke-Jeeves method, which is a combination of exploratory
search with cyclic change of variables and sample search. When applying the algorithm
based on the Hooke-Jeeves method, the time for determining the coefficients is reduced by
120 times, other things being equal.

By the method of statistical testing, the reliability of the method of determining the
coefficients was determined and ROC-analysis was applied, which showed higher
sensitivity and specificity of the proposed method in comparison with the method of direct
directed search.

Key words: electretinosignal, electroretinography, low intensity, light irritation,
mathematical model, optimal filtration, adaptive-recursive filter, method Hooke-Jeeves,
Neyman-Pearson criterion, ROC-analysis.



