O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0214U000289

Jep>kaBHUH peecTpaniliHUI HOMeP: 0111U002290

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 05-02-2014

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramy: Po3poGka MeToiB BupileHHs: 06epHEHNX 3a/1a4 AiarHOCTUKY Ta KePYyBaHHS HeJIHIMHUMU

CHACTEMaMU 3 3aCTOCYBaHHSM 3aCO0iB CUHEPre€TUKU Ta OOYMCIIIOBAJIBHOTO iHTEJIEKTY
IToyaTok eramy: 01.2011
3akiHyeHHs eTamy: 12.2013

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (abo ITIB ¢izuyHOi 0c00H): HauioHanbHuil TexHIYHMIA

yHiBepcuTeT "XapKiBCbKUM MOJITEXHIYHUN iHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 8 057707 6351, 8 057 700 4034

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPHAHYHOI 0coou (a6o ITIB PizuuyHO0i 0cO6H): IHCTUTYT eHEPrO36EPEKEHHS

Ta EHEeproMeHeKMEHTY HallioHalIbHOrO TeXHIYHOro yHiBepcuTeTy YKpainu "KuiBcbkuii [TosniTexHiyaui Incturyt”
Kog, 3a €IIPIIOY: 00027677

Micue3Haxoa KeHHS: np. [lepemoru 37, M. Kuis, Kuis, 03056, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 0442048428

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kop, nporpamuoi kiaacudikarnii BuzaTKiB i KpeagurysBaHHs (KITKBK): 2201040

dakTuyHHi 06csar ¢piHaHCYBaHHS (THC. IpH.): 180




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka MeToiB BUpilleHHs] 06€PHEHUX 337ja4 [iarHOCTUKY Ta KEPYBAHHS HEJIiHIMHUMY CUCTEMaMU 3

3aCTOCYBaHHSIM 3aCO0GiB CUHEPTeTUKY Ta OOYUCIIOBAJILHOTO iHTEJIEKTY

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Inverse problems solving methods development for nonlinear systems diagnostic and control based on synergetics
and computational intelligence

Pedepar yKpaiHCBKOIO:

O6'eKT HOCIIiIKEHHS - IPOLLeCH KEPYBAHHS y CKJIaHUX 6araTOBUMIDHUX HeJiHIMHUX AMHAMIYHUX CUCTEMax B
yMOBaxX HEBM3HAUEHOCTI, 32CHOBaHI Ha BiJHOBJIEHHI Ta KOMIIEHcallil HeBiJOMUX 30ypeHb. MeTa ITPOEKTY - pO3podKa
TEOPETUYHUX OCHOB, MaTEMATUYHUX METOIB Ta iHPOpMaLiITHMX TEXHOJIOTi!l CUHTE3y 06€PHEHUX MOJeen
HeJIIHIMHYX JMHAMIYHUX CUCTeM JJIs1 PO3B'sI3aHHS 3a71a4 poOAaCTHOrO i CHHEPreTUYHOr0 KePyBaHHS CKJIaIHUMU
TEXHIYHMMU CUCTEMaMU B YMOBaX HEBU3HAYEHOCTI, a came KOpPeKLii [MHaMiYHUX TOXMOOK Ta JUHAMIYHUX
BYKDUBJIEHb CUTHAJIIB Ta CUHTE3y CHHEPTreTUYHUX POOACTHUX PETYJIATOPIB 3 HENPSIMAM BUMiPIOBAHHSIM Ta
KOMIIEHCAlli€l0 HEeBiOMUX 30ypeHb. MeTOIM NOCiIPKEHHS - METOLU CUHEPTeTUYHOTO ¥ pO6ACTHOTO KePYBaHHH,
METO/, IPOTHO3YI040i MOJEJI, TeOpid JUHAMIYHUX CIIOCTEPIira4yiB, METOIU CUHTE3y CUCTEM 3i 3MIHHOIO CTPYKTYPOIO
i METOZIM KOB3HUX PEXKUMIB, METOAM Teopil ifeHTHikalii, 30KkpeMa MeTo gy ONipHUX BEKTOPIB Ta SIpOBi METOIH,
METOY 06YMCIIIOBATIBHOTO €KCIIEPUMEHTY Ta KOMIT'IOTEPHOTO MOJE/IOBAaHHS. TeopeTHYHO OOrPyHTOBAHO METO/]
00epHEeHUX IUHAMIYHUX MOJesell Ta MeTOAMKA MOro 3aCTOCYBAaHHS JJIsl PO3B'sI3aHHS HM3KY 33134 ineHTudikanii Ta
KEPYBaHH$ CKJIAQIHVMU TEXHIYHUMU CUCTEMAMU B YMOBAaX HEBU3HAYEHOCTI. JJOCIiI>KEHO CMHEPreTUYHI BJIaCTUBOCTI
00€pHEHMX NVHAMIUYHUX cUCTeM. PO3p0o61€eHO MaTeMaTUYHi METOIM Ta AITOPUTMH ifeHTUPiKaLii Mogesnen
HeJIHIMHUX JUHAMIYHUX CUCTEM B YMOBAX iCTOTHO 0O6MeKeHOi anpiopHoi iHdopMallii Ha OCHOBI METOIiB

004U CII0BATIBHOTO {HTEJIEKTY, 30KpeMa, sIAPOBUX METOIiB Ta METOJIA OIipHBIX BEKTOPiB. PO3pob6ieHo MeToau
CTPYKTYpHO-TIapaMeTPUYHOr'0 CUHTE3Y i ONTHMI3allii 06epHEeHUX IMHAMIYHUX MOJEJIel, CUHTEe3y JUHAMIUYHUX
CIOCTepiravis i KOMIeHCaTopiB 30ypeHb Ha iXHill OCHOBI, a TAKOXX METOJU Ta AJITOPUTMU CTPYKTYPHOTO CUHTE3Y i
napaMeTpruyHoi onTuMizallii po6acTHUX CUCTEeM KepyBaHHS 3 JUHAMIYHMMU CIIOCTepiradamu Ta KOMIIEHCATOpaMu
30ypeHb B YMOBaX [lii HEBU3HUEHUX 30ypeHb Ta NepeuKo. Po3po6ieHo METOMKY PO3B'si3aHHs IPaKTUYHUX 33/1a4
PO6ACTHOTO Ta CUHEPTeTUYHOTO KEPyBaHHS eHeprobaokamu AEC, mpoBeieHo iMmiTaljiliHe MOZIeII0BaHHS IIPOLIECiB
KepyBaHH$, BUKOHAHO OLiHKY €()€KTUBHOCTi PO3PO06JIEHO aJITOPUTMIB Ta pEKOMEHAllii 3 iIXHbOTO MPaKTUYHOTO

3aCTOCYBaHHSI.

Pedepar aHIJ1iiCBKOIO:

Object of research - control processes in complex multivariable nonlinear dynamic systems under uncertainty,
based on the rejection and compensation of unknown disturbances. The purpose of the project - theoretical
framework, mathematical methods and information technologies development for nonlinear dynamic systems
inverse models synthesis for solving problems of robust and synergistic control of complex technical systems
under uncertainty, namely the correction of dynamic errors and distortion for signal recovery and synergetic
synthesis of robust controllers with indirect measurement and compensation of unknown disturbances. Research
methods - methods of synergetic theory and robust control, model predictive control method, dynamical
observers theory, methods of synthesis of systems with variable structure and sliding mode method, identification
methods theory, in particular, support vector machines and kernel methods, methods of computational
experiment and computer simulation. Theoretically justified inverse model method, as well as its application for a
number of problems of identification and control of complex technical systems under uncertainty. Synergistic
properties of inverse dynamic systems are investigated. The mathematical methods and algorithms are developed
for nonlinear dynamic systems identification under substantially limited a priori information based on



computational intelligence techniques, in particular, kernel methods and support vector machine method. The
methods of structural and parametric synthesis and optimization of inverse dynamic models are developed,
synthesis of dynamic observers and compensators disturbances on their basis, as well as methods and algorithms
for structural synthesis and parametric optimization of robust control systems with dynamic disturbances
compensators and observers under the presence of uncertain disturbances and noises. The technique of solving
practical problems of robust and synergistic control of nuclear power plants is proposed, control processes
simulation and efficiency assessment of the developed algorithms are performed and recommendations for their
practical application are developed.

Ingexc YIIK: 004; 519.6, 681.876

Koau TemaTHYHHUX PYOpPHK: 50.05.19

KepiBHUKH po6OTH

BiacHe IIpizBuie Im'sa I10-6aThKOBI: Jlio6urk JleoHin MuxaityioBuy
HaykoBHH CTyIiHb:

BueHe 3BaHHS:

Inentudikarop ORCID ID:

JoparkoBa iHdpopmamist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII yKpaiHCBKOIO: MeToay BUpilEeHHs 0GEPHEHNX 3a/1a4 JiarHOCTVKY Ta KEPYBaHHS HEJHIAHUMY

CHCTEMaMU 3 3aCTOCYBAaHHSIM 3aCO0iB CUHEPTETUKU Ta O0YUCIIIOBAJIBHOTO iHTEJIEKTY

Ha3zpa HTII aHrsi#icbKOI0: Inverse problems solving methods for nonlinear systems diagnostic and control

based on synergetics and computational intelligence
HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3yJIbTaTH:

l'any3s 3acTocyBaHHs: 73.10

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: OcuoBHrM HayKOBUM pe3ysibTaTOM € PO3pO6KA Ta HAYKOBE OGIPYHTYBAHHS METO/IIB CUHTE3Y
00€pHEHMX IVHAMIYHUX MOJeJIell Ta iX 3aCTOCYBaHH4 JJj1s1 BUPILI€HHS aKTyaJIbHUX 3a4a4 ineHTudikauii ta
KEpPYBaHHS CKJIAJHMMU TEXHIYHUMY CUCTEMAMU B YMOBAaX HEBU3HAUYEHOCTI. 3HAUYILICTh Ta [IPAKTUYHE
3aCTOCYBaHHSI OTPMMaHUX Pe3yJIbTaTiB BU3HAYAIOTHCSI CTBOPEHHSIM Ha ix OCHOBI iHpOopMaliliHMX TeXHOJIOTii
KEPyBaHHS €Hepro610KaMy aTOMHUX €JIEKTPOCTAHIIiH, 1110 3a0€31€YNII0 MOXKJIMBICTb 3HU3UTU PiBE€Hb BILJIUBY
TEXHOJIOTIYHUX 30ypeHb 10 BUTPATi IIapy Ha TypOiHY i [10 TEIJIOBiH MOTY>KHOCTI i MiABUIMTY TOYHICTb CTabimi3anii

PiBHS B ITapOreHepaTopax.
ConiaibHO-eKOHOMIYHA cnpsamoBaHicTe HTII:
Bnyins HTII Ha moBKiJjs:
BrnpoBagskeHHs HTII: He snposamxkeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 2014 - 2015 p.
3aKiHYeHHs eTamy:
Cno>kuBavi NpoAyKIii: TEC ta AEC
IlepcneKTHBHI PHHKH. puHKy YKpainu ta CHD
XapakTep CriBpOoGIiTHHIITBA 3 iHBECTOPOM
IloTpiOGHMI 0GCAT iHBECTHILiH, THC. TPH.:
IlpaBa, 0 HaJAIOThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHSI:
IToreH1iaIbHUI 0OCST IIPOJAIKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:

IX. Bi6siorpadivyHuii onuc



X. 3aKJIlI0YHi BiTOMOCTI
KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABIIiB
l'appep Cepriit €BreHiioBuy

['omo30B €Brex [1aBnoBuy

Jopodees IOpiit IBaHOBUY

3aika Tersana CepriiBHa

Konbacun Bnagucnas OsekcaHnpoBuy
Koctiok Oznbra BacusnisHa
Kpacnopypncekuit FOpint OnekcaHnpoBud
JI1o64uK JleoHin MuxaiioBu4

Jlio6uynk Mapis JleoHiniBHa

Masnbko Makcum Mukosaino
HikynpyeHko Aptem OsieKCaHIpOBUY
[TiporTi €Brex Jleoninosuy

Conomyk Bacuiap MuxainnoBuy

Tonina Oser BonogumMuposud

BignosigasbHUIH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB
Tenedon

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZJaJIbHUM 3a PEECTpalLilo HayKoBoOi

OisIIBHOCTI

Mapuenko Anppiin Ilerposuy




