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1. Pomaniok O.C. HelipomepekeBe MPOrHO3yBaHHS HECTalliOHApHUX NOCIifoBHOCTEN. — KBasigikaniliina HayKkoBa
Ipalls Ha IpaBax pykonucy. Jluceprariist Ha 3M06yTTS CTyIeHs JoKTopa dinocodii 3a crenianbHicTiO 122
«Komm'rotepsi Hayku» (12 - IHpopmaniiiHi TexHoOorii). — XapKiBCbKUI HalliOHAIbHUI YHIBEPCUTET
pazioenexTpoHiku, MiHicTepcTBO OCBiTH i Hayku YKpaiHu, XapkiB, 2021. [luceprauiiiHy poboTy PUCBSIYEHO
aKTyaJIbHOMY 3aBaHHIO CTBOPEHHSI MaTEMAaTUYHMX MOZEJIEN, METOIiB, aJITOPUTMIB Ta IpOrpaM, OPi€eHTOBAaHUX Ha
PO3B’sI3aHHS 33]7]a4 IPOTHO3yBAaHHS HECTAL[iOHAPHUX MOCIIiIOBHOCTEH, SIKi € CKJIaJOBUMU CY4aCHUX KOMITIOTEPHUX
TEXHOJIOTIN. Y gucepTaliliHiil po6oTi HAa OCHOBi OTPUMAaHUX TEOPETUYHUX i eKCIIEPUMEHTATbHUX NOCiIKEHb
BUpillleHa 3a/1a4ya 100yA0BU HEIPOMEPEXXEBUX METO/IiB IPOrHO3yBaHHS HECTAllilOHAPHUX [TOCIIiJOBHOCTEH, SIKi Ha

BiIMiHY BiJl iCHYI04KX, IPUCKOPIOIOTh [IPOLEC TPOTHO3YBAHHS Ta 30i/bLIYIOTh MOrO TOYHICTh B YMOBAX alpioOpHOI i



IIOTOYHOI HEBU3HAYEHOCTI i HAsIBHOCTI 3aBajl. MeTolo AucepTaLiiiHoi po60TU € PO3pOOKA HENPOMEPESKEBUX METO/IIB
i MoZesiel NPOTrHO3yBaHHS HECTAl[iOHAPHUX ITOCJIiIOBHOCTEN 3 MiJIBUIIEHOI0 TOYHICTIO 32 HAsIBHOCTI allpiOpHOI i
IIOTOYHOI HeBU3HaYeHOCTi. O6'€KT AOCIIIPKEHHS — [IPOLEeCH TPOTHO3YBaHHS HeCTallioHapHUX YaCOBUX PSIiB.
[IpepmeT JOCIiIKEHHS — METOAM Ta MOJIEJIi IPOTHO3YBAaHHS HECTAL[iOHAPHYX YaCOBUX PSJIiB HA OCHOBI IITYYHUX
HEMPOHHUX MepexX. MeToau IoclimpKeHHs. B po60Ti BUKOpucTaHi MeToiu Teopii 064K CII0BAaJIbHOTO iHTEIEKTY, a
came, MeTOIY TeOPil ITYYHUX HEUPOHHUX MEPEXK, IO JO3BOJIUJIO CUHTE3YBATU HEMPOMEPEKEBI MOJIEIi Ta
OTpUMaTH NPOLELYPH iX HaBUYAHHS; METOIY TEOPii ONTHUMI3allii, 3a IOMIOMOTOIO SIKMX OyJIM CUHTE€30BaHi
MIBUIKOZ{IOYi MpoLelypy HAaBYaHHS; METOIY POBACTHOTO OLIiHIOBAHHS, HA OCHOBI SIKMX OYJIM CUHTE30BaHi po6acTHi
NpoLeIypY HaBYaHHS HEMPOMEPEKEBUX MOJEJIEN; METOOM IMITal[iiHOrO MOJI€/IIOBAHHS, 1110 JO3BOJIAIN
niaTBepAUTYU €(PEeKTUBHICTb OTPUMAHUX PE3YJIbTaTiB Ta pO3POOUTU peKOMeHAll 100 iX MPaKTUYHOIO
BMKOPHUCTaHHS. EKCTIEpPUMEHTaIbHI JOCIIiIPKEHHS IIPOBOJUIINCS B 1aDOPAaTOPHUX YMOBAX i Ha pealbHUX 00'€KTax.
HaykoBa HOBM3Ha JucepTaliiiHOI po60TH MOJIsirae B TaKOMY: 1. Briepiie 3aporoHOBaHO BUKOPUCTAHHS 1151
HaBYaHHS WTYyYHOI HEMPOHHOI Mepexu AJIAJITHU B 3apiaui oLiHIOBaHHS TapaMeTPiB, SIKi ONMCYIOTbCSI MAPKiBChKOIO
MOJEJIJIIO NIEPLIOTO NOPSIKY, PEryssipu3oBaHux anroputmis Kaumaka Ta Harymo-Honu. BusHaueHo yMoBU
30DKHOCTI Ta OTPUMaHO HEACUMIITOTAYHI OLIiHKY TOYHOCTI LIUX aJITOPUTMIB, 1O J103BOJIsIE BCTAHOBUTHU MOTEHIINTHO
MO>KJIMBUI BUTPAlll Bifi iX BUKOPUCTaHHS. 2. Briepie 3anporoHOBaHO BUKOPUCTAHHS B 337ja4axX IPOTHO3YBAHHS
KOMOIHOBaHOTO (PYHKLiOHAJY, SIKUH CKJIAIa€ThCsl 3 KPUTEPIIO YETBEPTOTO CTYIEHS i MOJYJIBHOTO, Ta IPAflieHTHY
nmpouenypy “oro Mminimizauii. JlocaizkeHo yMOBU 3060KHOCTI IPOLeIypY B CEPEHbOMY i CEPEIHbOKBALPATUYHOMY.
OTprMaHO aHaJITUYHI OLIHKYA HEACMMIITOTUYHUX Ta ACUMIITOTUYHUX 3HAa4YE€Hb [IOMUJIKY OLIIHIOBAHHS I1apAMETPIiB
Mogesi Ta ToYHoCTi ii inenTudikanii, mo 3a6e3nednso po6aCTHICTb OLiHOK LIyKaHMX ITapaMeTpiB Mepexi. 3.
OTpumas NoJasbIINKA PO3BUTOK HEMPOMEPESKEBUI METO/, IPOTHO3YBAHHSI SIKUM, Ha BiIMiHY Bifl iCHyI0UNX
BUKOPUCTOBY€E PEKYPEHTHY POPMY |-KpOKOBOI IPOEKLiHOI MpoLeaypy HaBYaHHS, 1110 JO3BOJIAJIO MiABUIIUTH
IIBUJIKICTh HABYAHHS IITYYHOI HEHPOHHOI MepexKi. 4. YIOCKOHAJIEHO MeTOo, BU60pY ONITUMAJIbHUX 3HAUY€Hb
IlapaMeTpiB NpoLieiyp HaBYaHHS, 110 403BOJIsi€ 3a6€3MeYnT MaKCUMaJIbHY IBUKICTh 301KHOCTI poLenyp i ixHio
CTIiKiCTb Ta MONEPEHBO OLIHNUTHU AOCIiTHUKY MOXJIMBOCTI Ta €(PEKTUBHICTb IPOLENYP, SIKi BUKOPUCTOBYIOTHCS,
IiJ yac BUPIlI€HHs MPaKTUYHUX 3aBAaHb. 5. OTpUMaB N0AA/bIINN PO3BUTOK METO, (pakTopu3allii I-KpokoBUx
IIpolielyp HaBYaHHS WITyYHUX HEMPOHHUX MEPEX, 10 J03BOJIMIIO MOJIMNIIUTY iX 064K CIII0Ba/IbHI BIACTUBOCTI Ta
NiABUILMTY CTIMKiCTb. Y IUcepTaliiiHiil poboTi IPOBEAEHO aHAi3 CTaHy IpobJieMU IPOrHo3yBaHHs. Ha ocHOBI
CHCTEMHOTO MiAX04y NPOaHai30BaHO iCHYIOYI MiAX0AM 40 3aCTOCYBAaHHS HEMPOHHUX MEPEX [JIs BUPIlIEeHHS 3a4a4i
IIPOTHO3YBAHHSI i OTIMCaHi OCHOBHI THIIH, SKi [IPY [IbOMY BUKOPUCTOBYIOTbCS, CPOPMYJIbOBAHO METY Ta 3a7adi
JociinkeHHs. I[IponoHyeThesl BUpilIeHHS] KOMIIEKCY B3a€MOIIOB'SI3aHUX 3aBIaHb, SIKE 110JIsIra€e y po3pooLii MeTo/iB
Ta MOJieJIEN IPOTHO3YBAHHS HA OCHOBI LITYYHUX HEMPOHHUX MEPEX. PO3IJISIHYTO IUTaHHS 3aCTOCYBaHHS
HEMPOHHUX MEPEX [JIs1 BUPILIEHH 3aBIaHb IDOrHO3YBAaHHS HECTALLiOHAPHMX YaCOBUX PAMIB i OnMCcaHi OCHOBHI
TUIY IWTYYHUX HEUPOHHUX MepesX. PO3IJISIHYTO 6araTouapoBuii IepCenTPOH B SIKOCTI HEHPOMEPEsKeBOi MOIei AJ1s]
IIpOrHo3yBaHHs. ONMCaHo NpoLeAypy BUOOPY MOro CTPYKTYPH Ta 3allpOIIOHOBAHO NPOLElypy HaB4aHHs. BuBueHo
YMOBH ii 30i’KHOCTi Ta OTPUMaHO BMpPa3 [1Jis ONITUMAJILHOTO 3HAYEHHS apaMeTpa 301KHOCTI, 110 T03BOJISIE
3MEHIINTY YaC HaBYaHHS MepexXi. 3alTpONOHOBAHO Ta AOCIII)KEHO BUKOPUCTAHHS 711 HABYaHHS ITY4YHOI
HelipoHHOiI Mmepexxu AJIAJIIHY B 3aaHHI OL[iHIOBaHHS MTAPaMETPIB, SKi ONUCYIOThCA MAPKiBCHKOIO MOJIEJLIIIO
[IEpHIOTo NOPSIKY, PETYISIPU30BAaHUX aNropuTMmiB Kaumaxka ta Harymo-Hoznu. 3 meTo10 OTpuMaHHS po6acTHUX
OLIiHOK LIYKaHMX [apaMeTPiB IITYYHMUX HEPOHHUX MepeXX BUKOPUCTAaHO KOMOGIHOBaHUI (QyHKLIOHAI, 10
CKJIQIA€TBHCS 3 KPUTEPIIO YETBEPTOT'O CTYIIEHS Ta MOAYJIBHOTO KPUTEPIit0. JJOCIIiIPKEHO TpaZlieHTHY IPOLENYPY
MiHiMi3auii pyHKIioHaNY.

2. Romaniuk A.S. Neural Network Prediction of Non-Stationary Sequences. - Qualification scientific work as a
manuscript copyright. Thesis submitted for the degree of Doctor of Philosophy in the specialty 122 "Computer
Science" (12 - Information Technology). - Kharkiv National University of Radio Electronics, Ministry of Education
and Science of Ukraine, Kharkiv, 2021. The thesis is devoted to the current problem of creating mathematical
models, methods, algorithms and programs focused on solving the tasks of predicting nonstationary sequences
that are the part of modern computer technology. Based on the theoretical and experimental studies obtained, the



thesis solves the problem of constructing neural network methods of non-stationary sequences prediction, which,
unlike existing ones, accelerate the prediction process and increase its accuracy under the conditions of a priori
and current uncertainty and the presence of interference. The aim of the thesis is to develop neural network
methods and models for predicting non-stationary sequences with improved accuracy under a priori and current
uncertainty. The object of the research is the prediction processes of non-stationary time series. The subject of
the research is the methods and models of non-stationary time series prediction based on artificial neural
networks. Research methods. The paper uses the methods of the computational intelligence theory, namely the
methods of the artificial neural networks theory, which made it possible to synthesize neural network models and
obtain procedures for their training; methods of optimization theory, by means of which the high-speed training
procedures have been synthesized; robust estimation methods, on the basis of which the robust training
procedures for neural network models have been synthesized; simulation modeling methods, which made it
possible to confirm the effectiveness of the obtained results and develop recommendations for their practical use.
The experimental studies have been carried out under laboratory conditions and on real objects. The scientific
novelty of the thesis is as follows: 1. It has first been proposed to use the regularized algorithms of Kaczmarz and
Nagumo-Noda for training the artificial neural network ADALINE for the task of estimating the parameters
described by the Markov model of the first order. The convergence conditions have been determined and non-
asymptotic estimates of the accuracy of these algorithms have been obtained, which makes it possible to establish
the potential gain from their use. 2. The use of a combined functional consisting of a fourth-degree criterion and a
modular degree criterion in prediction problems and a gradient procedure for its minimization have been
proposed for the first time. The convergence conditions of the procedure in the mean and the RMS have been
investigated. The analytical estimates of non-asymptotic and asymptotic values of the model parameter estimation
error and accuracy of its identification have been obtained, which ensured the productivity of the estimates of the
required network parameters. 3. The neural network prediction method has been further developed, which, unlike
the existing ones, uses a recurrent form of 1-step projection training procedure, which enabled to increase the
training rate of the artificial neural network. 4. The method of choosing the optimal values of the parameters of
training procedures has been improved, enabling to provide the maximum rate of convergence of the procedures
and their stability and to preliminarily estimate by the researcher the possibility and efficiency of the used
procedures when solving practical tasks. 5. The method of factorization of 1-step procedures for training artificial
neural networks has been further developed, which has improved their computational properties and stability.

Jep>kaBHHH peecTpaniliHuil Homep JiP:
IIpiopuTeTHHI HanIpsIM PO3BUTKY HayKH i TEXHIKHU: [HdopmauiiiHi Ta KoMyHiKawifiHi TexHOMOTii

CrpaTeriyHuii NpiopUTEeTHUH HaNPSIM iIHHOBALLiMHOI Ais1JIBHOCTI: PO3BUTOK CydacHUX

iHpopmaLiiiHUX, KOMYHIKALiITHUX TEXHOJIOTii1, pOOOTOTEXHIKN
HiacyMKH IOCJIIA>KEHHS: TeopeTuyHe y3arajbHEHHs i BUPIlIEHHS BAXJIMBOI HAyKOBOI IPOGIeMu

Iyo6sikarrii:

¢ . Rudenko O. Analysis of convergence of adaptive singl-step algorithms for the identification of non-
stationary objects / O. Rudenko, O. Bezsonov, V. Lebediev, A. Romanyk // Eastern-European Journal of
Enterprise Technologies. 2019. - N21/4 (97). - P. 6-14. (iHgeKkcyeTbcs y MbDKHapOHIll HAYKOMETPUYHiN 6a3i
Scopus).

¢ 2. Pynenko O.I'. PobacTHa ineHTudikalis 06'eKTiB Ha OCHOBI MiHimi3anii kombiHOBaHOrO pyHKUioHaANY / O.I.
Pynenko O.I', O.0. Besconos, H.M. Cepaiok, K.O. OniitHuk, O.C. Pomaniok // Cucremu o6po6ku iHpopmariii.
- 2020. - N21 (160). - C.80-88 (Hanexxutsb o Kateropii b).

¢ 3. BeccoHoB A.A. PakTOpH30BaHHbIE AJITOPUTMBL OOYUEeHUs IIEPCENTPOHA B 3a7ja4e [I0CTPOEHNUSI HEJIMHENHOMN
mogenu / A.A. Becconos, K.O. Oneiinuk, C.A. Pomaniok, O.I'. Pynenxo, H.H. Ceppiok / BUOHiKa UHTEJEKTY.~
2020. -N21(94). - C. 23-29 (Hanexutb no kareropii b).



¢ 4. Pynenxo O.I'. Kpurepii BU60py nepcenTpoOHHOI MOAEJ 1171 IPOTrHO3yBAHHS: aHaJIi3 Ta MPaKTUYHi
pexkomeHpanii mopo ix BukopucrtanHga / O.I. Pynenko, O.0. Bezconos, O.I'. Jle6enes, O.C. PomaHiok //
Buonika unresnekry. — 2018. -N¢2 2 (91). - C.31- 40.

e 5. Pynenxo O.I'. [Ipo oAMH aNropuTM HaBYaHHSI HEIPOHHOI Mepexi B 3afjaui IPOrHO3yBaHHS YaCOBUX PSLiB /
O.I'. Pynenko, O.0. Be3conos, O.I'. Jle6enes, O.C. Pomaniok // Buonika nurenexrty. — 2018. - N21(90).
-C.79-83.

e Pynenko O.I'. Po6acTha ineHTHdiKalist 06'€eKTiB 32 HasiBHICTIO HerayciBebkux 3aBag, / O.I. Pymenko O.I'., O.0.
Besconos, H.M. Cepaiox, K.O. Omqiitauk, O.C.Pomaniok // BuoHika unrenekry. -2019. - N22(93). - C.7-12.

e 7. Pygenko O.I'. HeiipomepeskeBe MPOrHO3yBaHHS YaCOBUX PSIZiB HA OCHOBI 6araTomapoBoro nepcentpoxa /
O.I'. Pynenko, O.0. Besconos, O.C. Pomaniok // Development Management. - 2019. -Vol. 5 - Issue 1. -
C.23-34.

e 8. Onirtnuk K.O. I'pagiieHTHi afropuTMy HaBYaHHS 3ropTajbHUX HeMpoHHUX Mepex / K.O. OmintHuk, O.C.
Pomantok // IHpopmaliiiiHi TexHosorii Ta cuctemu: MoHorpadis / 3a 3ar. pes. B. C. [lonomapeHka. — Xapkis. :
BupaBuuuro «Ctunb-izgaty», 2020. - C. 37-51.

¢ 9. Rudenko O. Analysis of the influence of interference on the statistical properties of estimates of non-
stationary parameters / O. Rudenko, A. Romanyk // Indopmauiiini cucremu i TexHosorii: MoHorpadis / 3a
3ar. peg. B. C. [Tonomapenka. - Xapkis: ®OI1 Bpogin O.B., 2019. - C.97-107.

HaykoBa (HayKOBO-TeXHiYHa) MPOAYKILis: MeToxH, TeOpii, rinoresn
ConiasibHO-€KOHOMIYHA CIPSIMOBAHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BnpoBaz>KeHHS pe3yJIbTaTiB AHCEPTAILii: BipoBakeHHs He IIaHyEThCS

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. Pymenko Oser ['puropifioBuy

2. Oner I'. Pygenko

KBasigikanis: p.1.1., npodecop, 05.13.03

Inentudikarop ORCHID ID: He zactocosyetbcs

JonaTkoBa iHdopmanist:

IloBHE HalIMEeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKUii HAIiOHAILHUI YHIBEPCUTET PajliOENEKTPOHIKY
Kopg 3a €IPIIOY: 02071197

Micue3HaxoaKeHHS: npocnekT Hayku, 6ya. 14, XapkiB, XapkiBcbkuil p-H., 61166, Ykpaina

dopma BiracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepCcTBO OCBiTH i HAyKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUI



VII. BigomocTi npo odinilfiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiniiiHi OIOHEeHTH

Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. bigrok Iletpo IBaHOBUY

2. Petro I. Bidyuk

KBasigikanis: 1.1, npodecop, 05.13.03

InenTudikarop ORCHID ID: He 3actocoyerscs

JoparkoBa inpopmamnist:

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0c00H: 02070921HarioHanbHUil TeXHIYHMIT yHIBEpCUTET YKpaiHu

«KuiBCbKMI NOJIITEXHIYHUN iHCTUATYT imMeHi Iropst CikopcbKoro”
Kopg 3a €IPIIOY: 03070923

Micue3Haxoa KeHHs: np-t [Tlepemoru, 37, Kuis, 03056, Ykpaina
dopma ByracHoOCTI:

Cdepa ynpaBiriHHS: MinictrepcTBo oCBiTH i HayKu YKpaiHu
InenTudgikarop ROR: He zacrocosyerscs

CeKTop HayKH: YHIBepCUTETCHKUI

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. Cy660Tin Cepriit OnekcaHIpoBUY

2. Sergey O. Subbotin
KBasigikanis: 1. 1. n., npodecop, 05.13.23
InenTudikarop ORCHID ID: He 3actocoByerscs

HoparkoBa indpopmamnist:

;https: / /www.scopus.com /authid /detail.uriauthorld=7006531104;https: / /www.webofscience.com /wos /author
/record /K-4862-2017;https: / /orcid.org /0000-0001-5814-

8268;https:/ /scholar.google.com.ua/citations?user=S113KrgAAAAJ

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanjionanbHuit yHiBepcuTeT "3anopisbka nosiTexHika"
Kopg 3a €IPIIOY: 02070849

Micue3Haxoa KeHHS: By )KykoBCbKOTo, 6y, 64, 3anopixoks, 3anopisbkuil p-H., 69063, Vkpaina
dopma ByacHoOCTI: [lepkasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

InmenTudikarop ROR:

CeKTOop HayKH: YHiBEPCUTETCHKUIL

PeuenzeHTu



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Kopab6sp0B Mukosa Muxannosuy

2. Mykola M. Korablyov

KBasigikamis: n.1.1., npodecop, 05.13.23

ImenTudikarop ORCHID ID: 0000-0002-8931-4350

JoparkoBa iHdopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COOH: XapKiBChKUii HAliOHAILHU YHIBEPCUTET PajliOENIEKTPOHIKY
Kopg 3a €IPIIOY: 02071197

Micue3Haxoa>KeHHs: npocnekt Hayku, 6y, 14, Xapkis, XapkiBcbkuii p-H., 61166, Ykpaina

dopma BracHOCTI: /lepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBepCUTETCHKUI

BiacHe IIpi3Buie Im'sa I1o-6aThKOBI:
1. TopoxoBarcekuil Bonogumup OnekciiioBny

2. Volodymyr O. Horokhovatskyi

KBasigikanis: n.1.1., npodecop, 05.13.23

Imentudikarop ORCHID ID: He zacrocosyerscs

JoparkoBa iHdpopmamist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKMii HAliOHAILHUI YHIBEPCUTET PajlioeNEKTPOHIKY
Kopg 3a €IPIIOY: 02071197

Micue3Haxoa>KeHHs: npocniekt Hayku, 6yz. 14, Xapkis, XapkiBcbkuii p-H., 61166, Ykpaina

dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MiHicTrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBEpCUTETCHKUI

VIII. 3ak1104Hi BiZOMOCTI
Bnacue IpizBume Im's I1o-6aTbKOBI Mamrranip Cepriit Boogumuposuy

TOJIOBH pajgu

BnacHe IIpizBume Im's I10-6aTbKOBI Mamrranip Cepriit Bonogumuposuy

TOJIOBYIOYOTO Ha 3acCiiaHHi

BiamoBigaibHUH 32 MiZTOTOBKY IBanoBa Osnena OsekcanyipisHa

00JIiKOBHX JOKYMEHTIB



PeecTtpaTop VYKpIHTEI

KepiBHuk Bigginy YKpIHTEI, mo €
BiZITIOBiZAaILHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

OistJIBHOCTI




