HAIIIOHAJIBHA AKAJEMISI HAVK YKPATHU
HABYAJIBHO-HA YKOBUIT KOMILUIEKC

«HCTUTYT IMPUKJIAJHOI'O CUCTEMHOI'O AHAJII3Y» HTVYY «KIII»
MOH TA HAH YKPAIHU

CHCTEMHI JOCJIIA)KEHHA TA
IHOPOPMANINHI TEXHOJIOTI'II

MDKHAPOJIHUI HAYKOBO—TEXHIUYHUI XYPHAJI

Ne |

2016

3ACHOBAHO Y JIMIIHI 2001 p.
PEJAKIITHA KOJIETIS:

T'onosumuii peqakTop

M.3. 3I'YPOBCBbKHI,

akan. HAH Ykpaiaun

3aCTyl’lHHK rOJI0BHOI'0 peaaKkTopa

H.A. MAHKPATOBA,
YsieHu peakoJierii:
ILI. AHJIOH,

A.B. AHICIMOB,
I'.-B. BEBEP,

O.[1. I'BIIIIAHI,

I1.0. KACBAHOB,
B.M.
0.A.

T.JL.

KYHIEBHUY,
IABJIOB,
CAATI,

Jd.  CAKAJIAYCKAC,
AM. CAJIEM,

LB. CEPI'IEHKO,
X.-M. TEOJOPECKY,
E.O. ®ANHBEPT,
S.C. AUKIB,

AJIPECA PEJAKIII:
03056, M. Kuis,

p. Ilepemoru, 37, kopr.

npod., 1.1.H., Ykpaina

akan. HAH Yxpainu
uit.-kop. HAH Vkpainu
npod., Typuist

akazn. PAH, Pocis
npod., A.¢.-M.H.,
VYkpaina

akan. HAH Yxpainu
mpod., 1.T.H., YKpaiHa
mpod., CLIA

mpod., Jlutea

npod., €Eruner

axan. HAH Ykpainu
npod., PymyHis
mpod., CLIA

axan. HAH Ykpainu

35,

HaBuanbHo-HayKOBUI KOMILIEKC

«[HCTHTYT MIPUKIIQHOTO CHCTEMHOTO aHaJIi3y»
HTVYYVY «KIII» MOH ta HAH Ykpainu

Ten.: 204-81-44; ¢pakc: 204-81-44

E-mail: journal@mmsa.ntu-kpi.kiev.ua

http://journal.iasa.kpi.ua

Y Howmepi:

* [IporpecuBHi indopmaniiini
TEXHOJIOTil, BUCOKONPOAYKTHUBHI
KOMII’IOTepPHI CHCTeMH

* [IpoOsieMu NpUHHATTA pilIeHb
i ynpaBJiHHA B EKOHOMIiYHHX,
TeXHIiYHHUX, €KOJIOTiYHMX i co-
HiaJIbHUX CHCTEMax

e Metoau ontumizanii, onTu-
MajibHe YNPAaBJIiHHA i Teopin
irop

e MaremaTH4Hi MeTOAH, MOEJII,
npo6JieMn i TeXHOJOTii HOCIi-
JUKEHHSI CKJIAIHUX CHCTEeM

© Hasuanvro-naykoeuii komniexc «Incmumym npukiaonoeo cucmemnozo ananizy» HTYVY «KI1l»
MOH ma HAH Yxpainu



NATIONAL ACADEMY OF SCIENCES OF UKRAINE
EDUCATIONAL-SCIENTIFIC COMPLEX
«INSTITUTE FOR APPLIED SYSTEM ANALYSIS»
AT THE NATIONAL TECHNICAL UNIVERSITY OF UKRAINE «KPI»

OF MES AND NAS OF UKRAINE

SYSTEM RESEARCH AND
INFORMATION TECHNOLOGIES

INTERNATIONAL SCIENTIFIC AND TECHNICAL JOURNAL

Ne 1

2016

IT IS FOUNDED IN JULY 2001
EDITORIAL BOARD:
The editor — in — chief

Academician of
NASU

Deputy editor — in — chief
N.D. PANKRATOVA, Prof,, Ukraine
Associate editors:

M.Z. ZGUROVSKY,

Academician of

F.I. ANDON, NASU
Correspondent

A.V. ANISIMOV, member of NASU

E.A. FEINBERG, Prof., USA

A.D. GVISHIANI, Academician of RAS,
Russia

P.0. KASYANOV, Prof., Ukraine

V.M. KUNTHEVICH, Academician of NASU

A.A. PAVLOV, Prof., Ukraine

T.L. SAATY, Prof., USA

L. SAKALAUSKAS, Prof., Lithuania

AM. SALEM, Prof., Egypt

L.V. SERGIENKO, Academician of NASU

H.-N. TEODORESKU,

G-W. WEBER,
Ya.S. YATSKIV,

Prof., Romania
Prof., Turkey
Academician of NASU

THE EDITION ADDRESS:

03056, Kyiv,

av. Peremogy, 37, building 35,
Educational-Scientific Complex

«Institute for Applied System Analysis» at the
National Technical University of Ukraine «KPI»
of MES and NAS of Ukraine

Phone: 204-81-44; Fax: 204-81-44

E-mail: journal@mmsa.ntu-kpi.kiev.ua
http://journal.iasa.kpi.ua

In the issue:

* Progressive information tech-
nologies, high-efficiency com-
puter systems

* Decision making and control in
economic, technical, ecological
and social systems

* Methods of optimization, op-
timum control and theory
of games

* Mathematical methods, mo-
dels, problems and technologies
for complex systems research




HlanoBHi ynTaui!

HapuanbHO-HayKOBHI KOMILIEKC «[HCTUTYT IPUKIAIHOIO CUCTEMHOIO aHa-
nizy» HTYY «KIIl» MOH ta HAH Vkpainu Buaae MiKHapOJHUH HAyKOBO-
TEXHIYHUH KypHaT

«CHCTEMHI JOCJLIKEHHSI TA IHOOPMALIMHI
TEXHOJIOI Ti».

XKypHan nyOnikye poOOTH TEOPETHYHOTO Ta MPHUKIATHOTO XapakTepy
B IIHPOKOMY CIEKTpi MpoOeM, MOB’SI3aHUX 13 CHCTEMHHUMH IOCITIIKECHHIMHA
Ta iHPOPMAI[IHHUMH TEXHOJIOTISIMU.

IIpoBiaHi TeMaTH4Hi po3aiiau KypHaIy:

TeopernuHi Ta MpUKIaIHI MPOOIEMH i METOJIU CUCTEMHOTO aHaNi3y; Teope-
THYHI Ta TpPUKIagHI TpobieMu iHGOPMATHUKH;, aBTOMATHU30BaHI CHCTEMHU
VIpaBIiHHSA, TPOTPEecHBHI iH(OpMAIliifHI TEXHO]OTii, BHCOKONPOAYKTHBHI
KOMIT'IOTEPHI CHCTEMH; MPOOJIeMH NMPUHHATTS PillleHb 1 YIpaBiIiHHS B €KO-
HOMIYHUX, TEXHIYHUX, CKOJOTIYHMX 1 COLiaJlbHUX CHUCTEMax; TEOPEeTHUHI
Ta MPUKIAAHI TPOOJIEMH 1HTETICKTyalbHIX CHCTEM MIATPUMKH NMPUAHSATTS PilICHB;
npo0eMHo 1 QpyHKIIOHATBHO OPiEHTOBAaHI KOMIT IOTEPHI CUCTEMH Ta MEPEXi;
METOJIM ONTUMI3allil, ONTHMANbHE YIPABIiHHS 1 TEOpis irop; MaTeMaTu4Hi METO-
J1, MOJENi, MPOOJIEMHU 1 TEXHOJIOTIl JOCTIIKEHHS CKIAJIHUX CHUCTEM; METOIU
aHaJNi3y Ta yNpaBIiHHSI CUCTEMaMH B YMOBaX PU3UKY 1 HEBU3HAUCHOCTI; €BPUCTHY-
HI METOIW Ta aNTOPUTMH B CHCTEMHOMY aHaJi3i Ta YNpaBJiHHI; HOBI METOIH
B CHCTEMHOMY aHai3i, iHpopMaTHIli Ta Teopil MPUHHATTSA pIIlIcHb;, HAYKOBO-
METOIWYHI TTPOOIEMH B OCBITI.

IosioBHUIE perakTOp KypHALYy — pekTop HarioHanisHOTO TEXHIYHOTO YHi-
Bepcutery Ykpainu «KIII», nupexrop HaBuanbHO-HaAyKOBOr0 KOMIUIEKCY
«IHCTHTYT mpuKiIagHOTO cucteMHoro anamizy» HTYY «KII» MOH ta HAH
VYxpainu, akagemik HAH Ykpainu Muxaitno 3axapoBud 3rypOBCEKHH.

Kypran «CucteMHi TOCTIKEHHS Ta iH(QOpMaIliiiHi TeXHOJIOTI» BKIIIOUCHO
1o nepeniky daxosux Bunanb BAK Ykpaiuu.

Kypnuan «CuctemHi qociiKeHHs Ta iHpOopMaIliiiHi TEXHOIOTi(» BXOIUTH 10
TaKMX HAayKOBOMETPUYHHUX 0a3 naHumx: «Ykpainika HaykoBa» Ta YPXK «J[xepe-
no», BUHUTU PAH, PUHI| (Poccuiickuii MHAEKC HAyYHOTO LUTHPOBAHUS),
DOAJ (Directory of Open Access Journals), Index Copernicus.

CratTi myOJiKyIOThCSl YKPaiHCHKOIO, POCIICHKOIO Ta aHTJIIMCHKOI0 MOBaMHU.

Kypran moxxaa nepemamiatutd. Ham ingexce 23918. Skmo Bu He BCTUTIH
MepEeAIIaTUTH KypHAI, HOTo MOXKHA Ipuadatn Oe3mocepeHbo B penakiii. Hamra
agpeca: 03056, m. Kuis, np. [lepemoru, 37, kopi. 35.

3aBinyioua penakuiero C.M. llleBueHko
Penaxrop P.M. Illyab:xeHko

Mononummii pegaxkrop JI.O. Tapun
Komm’rotepHa Bepctka Ta Habip A.A. IlaTtioxa

IMingnucano no apyky 18.03.2016. ®opmat 70x108/16.

Mamip odc. Ode. npyk. YM. apyk. apk. 14. Ilina gorosipHa.
Caizonrso npo peectpauito KB Ne 138042778 TP Bix 17.03.2008 p.

Bupasuunto ta nonirpadis BIIK «IlonitexHika»

BIII HTYY «KII»
03056, Kuis—56, np. Ilepemoru, 37, xopm. 15



Dear Readers!

The Educational-scientific complex «Institute for applied system analysis» at
the National technical university of Ukraine «KPI» of MES and NAS of Ukraine
is published of the international scientific and technical journal

«SYSTEM RESEARCH AND
INFORMATION TECHNOLOGIES».

The Journal is printing works of a theoretical and applied character on
a wide spectrum of problems, connected with system researches and information
technologies.

The main thematic sections of the Journal are the following:

Theoretical and applied problems and methods of system analysis; theo-
retical and applied problems of computer science; automated control systems;
progressive information technologies, high-efficiency computer systems; decision
making and control in economic, technical, ecological and social systems; theo-
retical and applied problems of intellectual systems for decision making support;
problem- and function-oriented computer systems and networks; methods of
optimization, optimum control and theory of games; mathematical methods, mod-
els, problems and technologies for complex systems research; methods of system
analysis and control in conditions of risk and uncertainty; heuristic methods and
algorithms in system analysis and control; new methods in system analysis, com-
puter science and theory of decision making; scientific and methodical problems
in education.

The editor-in-chief of the Journal is Rector of the National Technical Uni-
versity of Ukraine «KPI», academician of the NASU Michael Zaharovich Zgu-
rovsky.

The articles to be published in the Journal in Ukrainian, Russian and English
languages are accepted. Information printed in the Journal is included in the Cata-
logue of periodicals of Ukraine.



CUCTEMHI AOCJIIAKEHHA TA
IHOOPMALIMHI TEXHOJOTII

1.2016
3MICT

IPOTPECHUBHI TH®OPMAIIMHI TEXHOJIOITi, BUCOKOIMPOJAYKTUBHI
KOMIT'IOTEPHI CUCTEMU
Honiwyx /1.0., Honiwyx O./., Aosxcax M.C. KomiuiekcHe AeTepMiHOBaHE OIIHIO-
BaHHS CKIIAQJHUX i€papxidHO-MepexeBux cuctem: [V. IHTepakTHBHE OIiHIO-
BAHHST «euvtteuteetttenuteentttensteesuttesaae e sttt essteenbteesbaeebatenbee e bt e ebee e beeenbee e b et e nbteebeeenbaeeanee 7
Kauuncokuii A.B., Monoueno J].P. lTHAMKaTOp MOTYTHOCTI JEp>KaBU — BaKIMBHN
IHCTPYMEHT CHCTEMHOTO aHaJi3y Ta CTpPaTeridHoro IUIaHyBaHHA y cdepi Ha-
JA8T0): 620095 (o) WATetc) 8 (=3 ¥ s SRR 17
Tapuascokuii FO.A. THCTpyMeHTaNBHI 3ac00M CTBOPEHHS KOHCTPYKTHBHHX Kpec-
81 (83 1 W10 0) (0D W15 17 0. 0103 o) e 1 USSR 26
Ceamnuii B.A., bposkina /[.FO. Cy4acHi TeHIEHII B aBTOMaTH3a1li] TPOMHUCIOBHX
KOMIIIEKCIB ....iuviitiateiititeteetesteeeetesseseene s e eae s ese s s st s b e e se s s e seese et eneaeneenenee 32
Menvhux 1.B. AHaini3 ocobaMBOCTEN MOJIENIOBAHHS €IEKTPOHHUX CXEM Y IpOrpam-
HOMY KoMIutekci Simulink Ha npUKiIal TPAaH3UCTOPHOTO MiJICHIIIOBAYA .............. 40

MPOBJEMHA TPUMHSATTS PINIEHb I YIPABJIIHHSA B EKOHOMIYHHX,
TEXHIYHUX, EKOJOI'TYHUX I COIIAJIBHUX CUCTEMAX
Cepeienko A.-M., Cimonenxo B.I1. CxiagaHHA pO3KIaay Ui rpadiB CHHXPOHHUX
8 (03 X038 1: 301 €21 5 1 b G 51
Tanuykoea /I.B., Iloonaouixog B.M. Tlomyk 3aKkOHOMiIpHOCTEH TUHAMIKH apTepia-
JHHOTO THCKY HA OCHOBI alpOKCHMAIlil eKCIICPUMEHTAIBHIX JTaHUX 32 KPUTeE-
PIEM TIHAITKOCTI teeevveeiurieeiteesiieenueessteenseessseessseessseessseessseessseessssessseessssenssessssesnseesnses 63
Kosyna T.B., €Emenvanosa /].1. TeopeTHKO-METOANYIHI OCHOBH KOMILIEKCHOTO aHa-
Ji3y Ta OLIHIOBAHHS €KOJIOTIYHOCTI IPUPOTHO-TEXHOTEHHHUX 00 €KTIB ................ 73

METOJIM ONTUMI3AILIL, ONTUMAJIBHE YIIPABJIIHHS I TEOPIA ITOP
Zaychenko Yuri, Sidoruk Inna. Problem of fuzzy portfolio optimization and its
solution with application of forecasting methods ...........ccccoevenenenininincneneenee 85
3imenkoe JI.K., Cinbeecmpos A.M., Cxpunnux O.M. Inentudikariis HeTIHIHHUX
CTaTUYHUX 3QJICKHOCTEH 3 TUHAMIKH EIEKTPOTEXHIUHUX CUCTEM ....eovveenveenveennnns 99
Emeyv 0.0., Bapoonina T.M. JliHiliHI onTUMI3amiiHi 3a7adi HA PO3MIMIEHHIX
3 IMOBIPHICHOIO HEBU3HAYEHICTIO: BIACTUBOCTI 1 PO3B’SA3AHHS ..c.veveevveneeneeneeneenne 107

MATEMATHYHI METOJM, MOJEJI, NPOBJIEMHU 1 TEXHOJIOITI
JOCJJIAXKEHHS CKJAJHUX CUCTEM
3ax FO.A. HexoTopsle AeTepMUHUPOBAHHBIE MOJEIH 33/1a4 HEYETKOTO JTHHEHHO-
TO TIPOTPAMMUPOBAHIIS .....cuvveeeeneeanerenueaneeeneesseeaseenseeaseenseansesneesseesseanseanseensesnsesseens 120
Tpogumuyx O.M., Kpaocuu O.O. Anpokcumanist GyHKLIN U1 CTBOPEHHS ajro-
PUTMY OIUCY TEePEeCciueHol MiCIIeBOCTI
PeDEPATH ...ovviiiiiieiecece e e 142
Bigomocrti nipo aBTopiB

Cucmemni docnioxcenna ma ingpopmayivini mexunonoeii, 2016, Ne 1



SYSTEM RESEARCH AND
INFORMATION TECHNOLOGIES

1 « 2016
CONTENTS

PROGRESSIVE INFORMATION TECHNOLOGIES, HIGH-EFFICIENCY
COMPUTER SYSTEMS

Polishchuk D.O., Polishchuk O.D., Yadzhak M.S. Comprehensive deterministic
evaluation of the complex hierarchical-network systems: IV. Interactive
EVAIUALION ...viiiiiitiiiiiitirtee ettt ettt 7

Kachynskyy A.B., Molochenko D.R. Power indicator of the state — an important
tool of the system analysis of strategic planning in the sphere of national secu-

18 1 OO RSTSRTSUUURRRPRUPRTRON 17
Tarnavskyy Yu.A. Tools for construction drawings of geological cross-sections ......... 26
Svjatnyj V.A., Brovkina D.Yu. Modern trends in automation of industrial com-

PLEXES vttt b e et ra e ae e be et e e beerteetaeete e te e reenreas 32
Melnyk I.V. Analyzing the particularities of electronic circuits simulation in the

software package Simulink using a transistor amplifier as an example ................ 40

DECISION MAKING AND CONTROL IN ECONOMIC, TECHNICAL,
ECOLOGICAL AND SOCIAL SYSTEMS

Sergiyenko A.M., Simonenko V.P. Method of synchronous dataflow scheduling ........ 51

Ganchukova D.V., Podladchikov V.M. Research on patterns in blood pressure dy-
namics based on approximation of experimental data with the help of criteria

OF SINOOTNNESS ...ttt e 63
Kozulia T.V., Emelianova D.I. Theoretical methodical foundations of natural an-
thropogenic objects comprehensive analysis and ecological assessment .............. 73

METHODS OF OPTIMIZATION, OPTIMUM CONTROL AND THEORY
OF GAMES

Zaychenko Yuri, Sidoruk Inna. Problem of fuzzy portfolio optimization and its

solution with application of forecasting methods ...........ccccoevenenineninencnennenene 85
Zimenkov D.K., Silvestrov A.M., Skrynnik O.M. Identification of nonlinear static

dependencies from dynamics of electrotechnical Systems ...........cccccceeeveviervrennnne 99
lemets O.0., Barbolina T.M. Linear optimization problems on permutations under

probabilistic uncertainty: properties and SOIULION .........c..cceevveriieciercierierierieeeeene. 107

MATHEMATICAL METHODS, MODELS, PROBLEMS AND TECHNOLOGIES
FOR COMPLEX SYSTEMS RESEARCH

Zack Y.A. Some deterministic models of fuzzy linear programming problems ........... 120
Trofymchuk O.M., Kryazhuch O.O. Function approximation for building the algo-

rithm for the rough terrain description ...........cccooceiiiiriiieiiereee e 134
RETETENCES ..ottt s 142
Information about the aUthOTS ........cccevieiririiiiriniire e 149

6 ISSN 1681-6048 System Research & Information technologies, 2016, Ne 1



