BIAI'YK
odiuiiiHOro onoHeHTa Ha AUCepTaLiiiny poboTy
Jloneuskoro Cepris Bikroposu4a
na Temy «HoBi THIIH aTPAKTOPIB B HEeileaNbHUX JIMHAMIYHHX CHCTEMax»,
npejcTaBieHy Ha 3106yTTs cTyneHs aoktopa pinocodii

B rany3i 3HaHb |11 Maremarnka Ta CTaTUCTHKA
3a cremiaabHicTio 111 Marematuka

AKTYaJbHICTH TEMH AncepTauii.

[Tpu MaTeMaTHYHOMY MOJIE/IIOBaHHI KOJIMBATLHHX MpOLIECiB JOCHTH THIOBOIO €
CHTYallisi, KO MaTeMaTHYHa MOJIeNb MOPiBHAHO MPOCTOI, 32 bopManbHHM OIHCOM,
i3nuHOT AMHAMIYHOI CHCTEMH YCTILIHO BHKOPHCTOBYETBCS JUIS BUBUCHHA AMHAMIKH
3HauHO GBI cKIanHux cucteM. Lle mae 3mory npu 36epeKeHHi aleKBaTHOCTI OMUCY
JAMHAMIKM CTIPOCTMTH MaTeMaTH4HEe JOCH/UKEHHS CKIAJIHMX CUCTEM Ta MOA0NATH
3HAYHI TPYAHOULI [Np¥ pO3B’A3yBaHHI BIANOBUIHUX MaTeMaTHYHHX PiBHSHB.
XapaKTepHHM MPHUKJIAAOM TAaKOro MiAXOAy € MHPOKE BUKOPUCTAHHS MAATHHKOBHX
MoZenell JUIl  JOCHIUKEHHS JIMHAMIKM MallMH, MeXaHi3MiB, TEeXHOJOMYHHX
MPHCTPOIB, KOHCTPYKLiii, GI0NOriYHIX CHCTEM, TA HABITh (hiHaHCOBUX PHHKIB.

[Tpo6aemu  robanbHOro  eHepro3OepeKeHHs — BUMAraioTh MaKCHMaTbHOT
MiHiMi3aLiT MOTYKHOCTI THX YM iHIIMX JuKepen 30yKeHHS KOMHBAIbHHX CHCTEM. b4
38'3Ky 3 UMM B 6ararboxX CHCTeMax, IO MaloTh BiAHOUICHHS 10 IHIKEHEPHMX
3acTOCYBaHb, O0’E€KT «KONMBAlbHA CHCTeMa — JUKepesno 30Y/UKEHHS KONMBAHbY
MPHHIIMTIOBO MOBMHEH TPAKTYBATHCA AK HeileanbHa auHamiyHa cucrema (abo
cHeTeMa 3 oOMekeHHM 30y/keHHsM), B skiii Tpeba obos's3koBo Opath 10 yBar
HASBHICTH 3BOPOTHOTO BILIMBY KOJIMBANBHOI CHCTEMH HA QYHKUIOHYBaHHA JuKepesa
30y/KeHHs. KONMBAHb. Y TaKHX CHCTEMax MOKIHBO BUHHKHEHHS edexTy
3omepdenbaa, KOMM B CHCTEMi 3'SBIASETBCA PEKHM PE3OHAHCHHUX KOIMBAaHL 3
BEAMKMMH aMILTITY1aMK, i eHepris Jukepesa 30y/UKeHHs KONMBaHb BUTPAuacThes Ha
MiATPUMKY 3a3HaYE€HHX KOJIMBaHb.

3a3HAUMMO TAKOK, L0 BiJAKPUTTS SBMILA AETEPMiHOBAHOrO Xaocy BiJAHOCHTHCH
10 HaHGiNbII 3HAYHMX HAYKOBHX BIAKPHUTTIB APYrol MOJOBHHH ABAALATOrO CTOPIYYA.
Sk 3°scyBaocs y MOAALIIOMY, ABUILA AETEPMiHOBAHOIO XaoCy 3yCTPIYaAIOTLCA AK Y
npupomi, Tak i npu  (yHKUIOHYBaHHI pPi3HOMAaHITHHUX TEXHIYHHX MEXaHi3MiB,
MpHCTpoiB Ta cucteM. JleTepMiHOBaHi XaOTHYHI PeXMMH CYTTEBO Ta HacTo
HerepenbayeHo 3MIHIOIOTh Ta YCKJIAAHIOWOTh podOTY TaKMX o6’ektiB. Tomy
HAra/IbHOIO HEOOXIZAHICTIO € JeTanbHe MAOCHIKEHHS MOKIMBOCTI BHHUKHEHHS
XAOTHYHUX PEXKNMIB NPH (GyHKLIOHYBAHH] TOrO M iHLIOrO TEXHIYHOTO NPUCTPOIO HH
CHCTEMH.



3Baxkaloum Ha ue, Tema auceprauiiiHoi podoru Jloneuskoro C.B., ne
NOCHIKYETHCS Mepexil Bil pery/ispHOi 10 XaOTH4YHO! AMHAMIKM caMe HeilealbHHX
cucteM, € 683yMOBHO aKTyallbHOIO.

Ouinka oOrpyHTOBaHOCTI HAYKOBHX  pe3yJabTaTiB  auceprauii, ix
AOCTOBIPHOCTI T4 HOBH3HM.

HaykoBa HOBH3HA pe3yJbTaTiB JAMCEPTALIHHONO JOCHIUKEHHS Tonsrac B
HACTYIHOMY:

Jns HeineanbHOT CUCTEMM «reHepaTop — Nn'e30KkepaMiyHuil BUIPOMiHIOBaY»:

|. Bneplie BHSIBIEHO HETHNOBe uepryBaHHs cueHapiiB @eiirenbayma Ta
Mannesinas-ITomo npu nepexoaax Bijl peryispHUX peXHMIB 10 XaOTHYHHX.

2. 3Hait1eHo 3HAYEeHHS MapaMeTpiB 3a AKHX Yy CHCTEMi CHiBICHYIOTh /1Ba aTPaKTOPH
OJIMH i3 AIKUX pO3TamoBaHuit B 061acTi 0Kani3auil IHILIOro, IO € NMPIOPHTETHHM
pe3y/bTaToM.

3. BcraHOBNEHO MOXKIHMBICTH CHIBICHYBAHHS B CHUCTEMi TaKMX Nnap ycTaleHHX
pexHuMiB: KBazinepioaAuuHuil i nepioAMYHMH; TIepIOAMYHMI 1 NepioaAnYHMIA;
XaOTHYHHIL | MepIOANYHMI.

4. Iposeneno ineHTH(DIKALIIO CMIBICHYIOUHX ATPAaKTOPIB PO3MISHYTOI CHCTEMH B
TEPMiHAX «PIAKICHOCTI» Ta «TIPUXOBAHOCTIY.

5. llpoananizoBaHO BIUIMB 3ami3HEHHs Ha ICHyBaHHs Ta Kiacudikauiio
CMiBICHYIOUHX aTPaKTOpIB.

Jns HeineanbHO! cMcTeMHU «chepHuHHil MAATHUK €eKTPOJABHIYH»:

|. 3nalineHo i301b0BaHI Ta HEI30/IbOBaHI MOJOKEHHs piBHOBarH. JloseneHo
TEOpPEeMHU MpO CTiHKICTh i30/1bOBAHOIO MOJOXKEHHS PIBHOBarW Ta iCHyBaHHS
ciMeHCTBa Hei30/IbOBAHHX MOJIOKEHb PiBHOBATH.

2. 3HaliIeHO peryiasipHi Ta HeperyiaspHi cimeilcTBa Hei30/1bOBAaHUX IPAHHYHMX
MHOKHMH, 11O MalOTh MPHUTATYIOYHM BJACTHBOCTI Ta HE € aTpakTopamMu B
«KTaCUYHOMY» PO3yMiHHI, aje BiANOBIAAOTH O3HAYEHHIO TaK 3BaHMX
MaKCHMAaJIbBHUX aTpaKTopiB.

3. BeranoBineHo, o cueHapii nepexoay A0 Xaocy MaKCHMAlbHUX aTpakTopiB
BiI0yBa€THCA 3a ClLEHAPIAMM, 110 € aHATONYHUMH JI0 CLIEHApIiB Mepexoay 10

Xaocy, npuraMaHHHUM «KJTACHYHHM» arpakropam.



Bcei otpumani pesyabTaTH € AOCTOBIpHMMHM NpO WO CBiAYHTH JOFYHICT Ta
MOBHICTb X BHKNAZGHHs y JMCepTallii, a TaKoX piBeHb HAYKOBUX myGiikawuiif
3n100yBaya. BiasHauy TakoX BMile BHKODHCTAHHS JIMCEPTAHTOM  KiIBKOX
epeKTHBHUX HYMCENbHUX NpOUENyp, IO € BAKIMBAX 1S JETANbHOTO aHamizy
aTpPaKkTOpPiB PO3IJISHYTHX CHCTEM.

Orxke, MOKHa 3a3HA4YMTH, LIO B JAMCepTaliiiHiii poGoTi nocrasnene Haykose
3aB/laHHs YCIMILIHO BMKOHAHO, 3100yBay IOBHOIO MipOI0 OBOJIOAIB METO0OTIEH
HayKOBOI AisJIBHOCTI.

Ouinka 3micty auceprauii, i 3aBepmenicts Ta 10TpUMANHS NPHHAUKNIB
akajaemiunoi no6pouecnocri.

3a cBOIM 3MicTOM zmcepraumua pobora 3n00yBaua [loneuskoro Cepris
BikTopoBuua NoBHICTIO BianoBiaae CTaHnapTy BHMILIOT OCBITH 3i creuianbHoeti 111
Marematika Ta HanpsMKam JOCHiKeHb BIAMOBIAHO IO OCBITHBOI nporpamu
Maremaruka.

Huceprauifina pobora € 3aBeplICHOI0 HAyKOBOI Mpalelo i CBiAYHTH npo

HasBHICTb OCOOMCTOrO BHecKy 3100yBaya y HaykoBuii Hanpsm JleTepMiHoBaHmii
xaoc.

3BIT MoAiIGHOCTI 3a pe3ysIbTaTaMK NepeBipKH AUCepTaLlifiHOT pobOTH HA TEKCTOBI
CHiBNajiHHA CBIA4YMTS, IO AHCepTaliiina pobora JloHeubkoro Cepris Bikroposuua €
pe3ynbTaToM CaMOCTIHMX J0CIiKEeHb 31106yBaqa I He MICTHTb eJIeMEHTIB
¢a.nbcncb|xauu komninswuii, pabpukauii, naariaty ta 3anosuyens. Bukopucrani izef,
pe3y/ibTaTH i TEKCTH iHIIMX ABTOPIB MalOTh HANEXKHI TOCHIAHHS HA BiANOBIIHE
JUKepeno.

MoBa Ta ¢THIb BHRJIAAEHHS Pe3yabTaTiB

Juceprauiiina po6oTa HanucaHa rpaMOTHOIO YKPAiTHCHKOIO MOBOIO. Pesynsratu
BUKIAAEHI y JOriuHili MOCHIZIOBHOCTI 3 BHKOPHCTAHHAM 3arajlbHONPUAHATOT
TEPMiHOIOTT,

Juceprallis ckianaeThes 3i BCTYMy, 4 po3aifiB, BUCHOBKIB, CITHCKY niTeparypu
Ta I0fatKy. 3aranbHuit obesr auceprauii cknanae 124 cTopiHky.

Y Betyni oOrpyHTOBAHO aKTyalbHICTh TEMH JOC/IKEHHS, copMyJILOBaHO
MeTy, O0’€KT, NpeaMeT, 3aBAaHHs | METOAM JOCHIKEHHS, 3a3HaYeHo HAyKOBY
HOBH3HY OTPHMAHHX pe3yNbTarTiB, iX MpPaKTHYHE 3HAYEHHs, 3B’A30K pPOOOTH 3
HAaYKOBHMH TeMaMH i ocobucThii BHecok 3100yBaya, BkasaHo, ae 6y/10 anpoboBaHo
Ta ony0/1iKOBaHO pe3ysIbTaTH AUCEpTallii.

Y nepuioMy po3aini po3rsHyTO iCTOPilO PO3BMTKY AOCHILKEHb 3 HeiHiHHOI
AMHAMiKH Ta TEOPiT KOJIMBaHb 3 0OMeKEHNUM 36y IIKeHHSAM.

Y npyromy po3iii HaBeleHO Ta AETANbHO BHCBITIEHO OCHOBHI TMOHATTS,
METOIM Ta MiJIXOAM 3arajbHOl TEOpil AMHAMIYHHX CHCTEM, 11O BUKOPHCTOBYIOTHCS B
AMCEePTaLiHHOMY J0CTI JKEHHI.



Y Tpethomy po3zini Gysi0 npoBeaeHO AOCTIKEHHS AMHAMIYHOT cheTemiu «LC-
reHepaTop — I1'€30KepaMiuHmii BUNPOMiHIOBaY», Jie aBTopoM OyJio 3HaiiaeHo napu
CHIBICHYIOUMX aTPAKTOPIB Ta NMPOBEAEHO iX KnacHDiKaiilo BIAHOCHO HOBHX MOHSTH
«PIAKICHI», «ITPHXOBaHI», «caMo30y Ky BaHHI».

Y yerseproMy po3ztini 6yJ10 npoBeAeHO NOCHIIKEHHS AMHAMIYHOI CHCTEMH
«cepHYHHIE MAsTHHK — eIeKTPOABHIYH», JIe aBTOPOM OYJI0 JI0BEAEHO TeopeMH Mpo
MOJIOXKEHHS PIBHOBarM CHUCTEMM; 3HAMIECHO HOBI THIW NPHTAIYBATBHUX MHOMKHH
(«mMaKkcHManbHi aTPaKTOPH»), IO Y3arajbHIOTh KIACHYHE NOHATTS «aTpaKTop».

Huceprauiiina po6ora odopmieHa BiNOBIIHO 10 BUMOT Hakazy MOH VYkpaiuu
Bia 12 civyns 2017 p. Ne 40 «IIpo 3aTBepakeHHsS BUMOT 10 oopmneHHs auceprauiiy.

Onpumonnenns pesyabratis Anceprauiiinoi poboru

HaykoBi pesyibTath auceprauii BHCBITAEHI y S5 HaykoBMX nyGaikauisx
3100yBaya, cepell AKMX: 2 CTATTi y HAYKOBMX BHAAHHAX, BKTIOYEHHX Ha aary
onybnikyBaHHs 10 nepeniky HaykoBuX (axoBuX BHIaHb YKpainm; 3 crarTi y
MepioAMYHHX HayKOBHMX BHIAHHSAX, MPOiHAEKCOBaHHX Y 6a3i 1aHuX Scopus, 3 sxux 2
cTaTell y BMAAHHAX, BiAHECEHMX 10 TpeThoro kpaptuas (Q3) sianosimHo 10
knacudikauii SClmago Journal and Country Rank.

Takox pesynsratu auceprauii 6yam anpoGosani Ha 3 MPOBIAHUX 3aKOPIAOHHUX
KOH(EPeHUISX 3 peryjispHoi Ta XaoTHYHO! AHHAMIKM. Pesyneratn nonosizeit na
KOH(epeHUiAX ony6/ikoBaHi y TPOX CTATTAX NEPIOAHYHOI KHHKKOBOT cepii ITpaus
unx koHpepenuiii. Lli crarri Takox BxoaATE 10 npodimo 3n00yBaya B
HayKomeTpHyHii 6a3i Scopus.

Takum 4nHOM, HayKOBI pe3y/ibTaTH OnucaHi B aucepTauiiiiii po6oTi noBHicTIO
BUCBIT/IEH] Y HAYKOBHX nyGikauisx 3100ypaya.

Henonikn Ta saysazenns 10 anceprauinoi po6oru.

Ho nuceprauiiinoi po6oTH € KijbKa 3ayBaxkeHb Ta MOGaKaHb.

I. 3a3nauy, 110 BU3HAYEHHSA PiAKICHOTO ATPAKTOPa HE € CTPOTO MATEMATHYHHM,

OCKIIbKH CIUPAETBCA HA ACLIO HEBU3HAYECHWIT TEPMiH «Mana AMOBIPHICTBY.

BBakalo, 110 B noja/bIIoMy Lie 03HaYeHHs Mae GYTH yI0CKOHATEHNM.

BBaxalo, 110 3 METOAMYHOI TOYKM 30py OmHC cuenapiis MPeitrenbayma,

Maunesinns-ITomo Ta ysaranbHeHoi nepemixHOCT] MpH nepexojaax Bij

PETYJIPHUX PEKHUMIB 10 XAOTHUHMX, AOUIABHO Gy/0 GH npeacTaBuTH y

ApPYromy po3jiji 3a paxyHOK CKOPOYEHHS OINHCIB AESKMX BiJIOMHMX MOHSTH

Teopii AMHAMIYHUX CHCTEM.

3. B posaini 3.2, ne npeacrasneHo nepii YncenbHi pe3ynbTaTH, a0uiibHO Gy10
On Ginel neTanbHO ONMMCATH BiANOBIAHI npoueaypu. Takox He BKazaHo
oOpaHuit wwar CiTku.

4. PoGoTa MiCTHTb ONHCKH, HANPUKIAL:

[



«inetudikauion (c.6), «crabinasuiin (c.17), «no MOTYKHICTBE» (€.19), «cTikiii»
(c.27), «rpaekTopii HaBnaku BiamansTHce» (c.49), «XapakTepecTHYHuXx» (c¢.52),
«mouHiMO» (¢.56) Ta iH.

BBaalo, 110 BHCIIOB/IEHI 3ayBaKeHHS He € BM3HAYAILHHMM i He 3MEHUIYIOTh
3arajlbHy HayKOBY HOBH3HY Ta NPAKTHYHY 3HAUYMMICTh PE3yJILTATIB Ta HE BIIMBAIOTH
Ha MO3UTHBHY OLIHKY JMcepTauiiHol poboTH.

Bucnosok npo anceprauiiiny podory

Beaxaio, wo auceprauiiina pobora 3106yBava CTyneHs JoKTopa ¢inocodii
Honeuskoro Cepris Bikroposuua na temy «Hosi Timu aTpakToOpiB B HeijeanbHUX
JMHAMIYHHUX CHCTEMAax» BHKOHAHA Ha BHCOKOMY HayKOBOMY PpiBHi, He mopyulye
NPHHUMITIB aKafeMi4HOT 106POHECHOCTI Ta € 3aKiHUYEHHM HAyKOBUM JIOCITI KEHHSIM,
CYKYMHICTb TEOPETHYHHX Ta MPAaKTHYHUX Pe3yJbTATIB SKOrO pO3B'A3y€e HayKoBe
3aBJlaHHA, 110 Ma€ ICTOTHe 3HAYeHHSs s ranysi 3uame 11 Marematnka Ta
cratuctuka. PoGota MICTHTB HM3KY NPIOPMTETHHX pe3y/ibTaTiB. Juceprauiitna
poboTa 3a aKTyanbHICTIO, MPAKTHYHOIO UIHHICTIO Ta HAYKOBOK HOBM3HOIO MOBHICTIO
BIANOBIa€ BUMOraM YHHHOIO 3aKOHOAABCTBA YKpaiHH, 110 nepeadavexi B n.6 — 9
«Ilopsinky npucymkeHHs CTyneHs aoktopa dinocodii Ta CKacyBaHHS pillIeHHS
pa3oBoi crieuianizopaHoi BYeHO! paaM 3akiaay BHIIOT OCBITH, HayKOBOI YCTAHOBH
Npo TNPHCY/DKEHHS CTyneHs aokrtopa inocodii», 3arsepmxenoro [locranosoro
Kabinety Minictpis Ykpainu Bia 12 ciuns 2022 p. No 44,

Bsaskato, wo 3100ysau [loneuskuii Cepriit Bikroposuy 0e3yMOBHO 3aciyroBye
Ha MPUCY/DKEHHA CTyneHs JokTopa dinocodii B ranysi 3nans 11 Marematuka Ta

CTaTUCTHKA 3a crietianbHIicTIO 111 MareMaTtuka.

Odiuiiinnii ononenT:

npodecop Kadeapu NpUKIaAHOT MATEMaTHKH
HauioHanbHoro TexHiuHoro yHisepeurery

1
«XapKiBCbKHl NMONITEXHIYHUIT IHCTUTYT?, 1077 ( ( / /
A..-.M.H., npod. % ( IO0piit MIXJITH
N

[Tianue npod. 0. Mixnina niareepmxkyio.

Aupextop HaB4anbHO-HayKOBOIO IHCTHTYTY KOMN'IOTEPHOTO MOJIE/TIOBAHHS,
MPUKIAJHOT QI3UKH Ta MaTEMATHKH
HauionansHoro TexHiuHoro yHisepcurery «X7a?«/isc1>xuﬁ MONITEXHIYHHI IHCTUTYT»
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