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TEOPETHYHI TA NPUKJIAJTHI ITIPOBJIEMMH I THEORETICAL AND APPLIED PROBLEMS AND
METOJAU CUCTEMHOI'O AHAJII3Y METHODS OF SYSTEM ANALYSIS

YK 001.1, 001.18, 001.3, 001.8
CraHoBJieHHs i ropu3oHTH nHUpoBoi Hayku / 3rypoBcbkuii M.3., Ilerpenko A.L //
CucTeMHI AOCTIHKEeHHS Ta iHpopmariiiai Texaoorii. — 2014, — Ne 4, — C. 7-19.

VY cyuacHOMY CBiTi HayKa i BUCOKI TEXHOJIOTIi BCE aKTHUBHIIIIE BTOPTalOThCSA Y TPOC-
Tip TOBCAKACHHOI pealbHOCTI, BINIMBAIOTh HA B3a€EMOJIIIO JIIOJUHHU 3 HABKOJUIITHIM cepe-
JIOBUILIEM, CTPIMKO 3MIiHIOIOTH 00pa3 Cy4acHOI'0 CyCIiIbCTBA, HOCHIIIOIOUH 1 YCKIIAIHIOIO-
YK KOMYHIKallil, BIAKPUBAIOTh HOBI MOKJIMBOCTI BUKOPHCTAHHS 30BHIIHIX Ta BHYTPIIIHIX
pecypciB. Po3risiHyTO Ta y3arajJbHEHO 0COOIMBOCTI CYy4aCHOTO CTaHy HayKH B CYCIILIbCT-
Bi, OCHOBHMM YHHHHUKOM YCIIiXY SIKOi € IIBUIKUH PO3BUTOK HOBUX KOMIT FOTEPHUX TEXHO-
JIOTiH, 110 MPHU3BOJATH JI0 CTBOPEHHS CKJIAJHUX 1 MOTY>KHHUX PO3MOJUICHHX CHCTEM abo
00UYNCITIOBANIBHUX TPiA-iHPPACTPYKTYyp, AKi 3a0e3MedyroTh 3aC00M BHCOKOIPOIYKTHBHUX
00YHCIIeHDb, MBUAKANA TOCTYII 10 BEIHMYE3HNX HAOOPIB JaHWX Ta e(EKTHUBHI KOMYHIKaIlil.
Taka Hayka, 010 OTpHMaja Ha3By «UU(PPOBOi HAyKW», CIUPAETHCS HA BHKOPHCTAHHS
eJIeKTPOHHUX iH(PACTPYKTYP, HA IMOCIYTH Ta IHCTPYMEHTapil i 0OpoOKH JaHUX 1 Tpo-
BEZICHHS PECYPCHOMICTKHX IOCII/KEHb y BIPTYalbHUX Ta PO3NOAUICHUX CEPEIOBHUINAX,
3acHoBaHnX Ha IKT y moenHaHHI 3 MOXIMBOCTAMH BIIKPHUTOCTI Ta CHIBIpaIi depes
intepHer. KpiM TOro, ckjiamoBUMH 4YacTHHAMH i€l €JIeKTPOHHOI 1H(GPACTPYKTYpH
€ YHIKaJIbHI HayKOBI IHCTPYMEHTH — HAaJIOTYXHI €JIeKTPOHHI MIKPOCKOIH, IMPUCKOPIOBaYi
€JIEMEHTapHUX YaCTHHOK, CKJIaJHe MeJU4YHe oOJyiajHaHHs Touo. HoBuil iHcTpyMeHTapii
Ta HOBI JOCIHIJHHUIIEKI METOAM JO3BOJIAIOTH HE TUIBKH MPOBOIUTH JOCHIDKCHHS OULTBII
e(eKTUBHO, aie 1 CTBOPIOBATH HOBI HAamNpsIMM HayKW Ta JOCTIJDKEHb, SIKI € OuIbII
BiTKPUTUMHU, OLITBII NIOOATEHUMH 1 3aralIbHUMH, OUTBII TBOPYUMHU 1 OLTBII OTU3BKUMHE JI0
cycminbcra. Puc.: 3. bibmiorp.: 38 Ha3B.

UDC 001.1, 001.18, 001.3, 001.8
Formation and digital horizons of science / Zgurovsky M.Z., Petrenko A.L. // System
Research and Information Technologies. — 2014. — Ne 4. — P. 7-19.

In today’s world, the science and high technology are increasingly invading the
space of everyday reality, affect the human interaction with the environment, rapidly
change the modern society image, enhancing and complicating communication, opening
up new opportunities for external and internal resources. The basic features of the current
science state in the modern society are considered and summarized, the main reason for
the success of which is the rapid development of a new computer technology, the creation
of complex and powerful distributed systems or the computing grid infrastructure, provid-
ing tools for high-performance computing, quick access to huge data sets, and effective
communication. Such a science, known as the «digital sciencey, relies on the use of e-
infrastructures, services, and tools for data- and computing-intensive research in virtual
and collaborative environments based on ICT in conjunction with the possibilities of
openness and collaboration over the Internet. In addition, parts of this electronic infra-
structure are unique scientific instruments — heavy duty electron microscopes, particle
accelerators, sophisticated medical equipment, etc. New tools and new research methods
make it possible not only to conduct research more efficiently, but also to create new areas
of science and research, which are more open, more global and common, more creative,
and closer to the society. Figs.: 3. Refs.: 38 titles.

YK 519.711.3

3arpo3u Oe3meni MeramoJicy, KorHituBHe mojaexioBanusi / ApaeeBa 3.K., 'opeio-
Ba I'.B., Kospura C.B., [1ankpatoBa H.Jl. // Cucremui gocmimkeHHs Ta iHpopMaIiiiai
texHojorii. — 2014. — Ne 4. — C. 20-34.
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IMomano psin pe3ynbTaTiB  KOTHITMBHOTO MOJEIIOBAHHS IpoOieMu  Oe3mneku
METaIoicy, OB’ A3aHOi 3 PH3MKAMH HAPKOTH3aIlii CyciabcTBa. KOTHITHBHE MOMEIIO-
BaHHS y MPAKTHUIIl OCTaHHIX JECATHIITH HAOYIIO IMIUPOKOTO 3aCTOCYBAHHS Y PI3HHUX Ipe.-
METHUX 00JIaCTSX, aje AJIs JOCITIDKEHHS 3arp03 HapKOTHU3AIlii METaIoJiCiB Ta OB’ sI3aHUX
3 UM PHU3HKIB KpHUMiHaJi3alii CyclmijbCTBa HE BUKOPUCTOBYBajocsa. Ha mpuxiiami BuUB-
YeHHS i€l npobiiemu Oyino anmpoOOBaHO MOJIENi Ta METOIN KOTHITUBHOTO MOJICIOBAHHS,
SKi pO3pOOJISIIOTh aBTOPH. PO3MIISIHYTO NHTaHHS, MOB’s3aHI 3 PO3POOKOI0 KOTHITUBHUX
KapT, iX Bepudikauiero Ta MOJAJBIIOr0 iX aHaji3y 3alpoNOHOBAaHUMH (OPMaTbHUMU
i He(OpMaNbHUMHU METOJIaMH. AHaJli3 KOTHITUBHHUX KapT CKJIaJaeThCs 3 aHali3y BIacTH-
BOCTEeH CTiHKOCTI cucTteMu 110 30ypeHb 1 ii CTpyKTypHOI CTIHKOCTi, CHMIUTIIIIaJbHOTO
aHaJi3y 3B’SI3HOCTI KOTHITUBHMX KapT, CLIEHapHOro aHaii3y. [IpoBeneHuii aHaniz 103B0-
JMB BUSBUTH CHPUSTINMBI M HECNPHUSATIIMBI cueHapil 3amoOiraHHs 3arpo3 HapKOTH3amii
B Meranodici. Puc.: 7. Tabm.: 1. Bibmiorp.: 16 Ha3B.

UDC 519.711.3

The threats to metropolis safety, cognitive modeling / Avdeeva Z.K., Gorelova G.V.,
Kovryga S.V., Pankratova N.D. // System Research and Information Technologies. —
2014. — Ne 4. — P. 20-34.

A set of results of cognitive modeling of public safety problems in metropolis are
presented, related to the risk of drug use. In recent decades, the cognitive modeling has
been widely used in various subject areas, but it has not been used to study the threats of
drug use in cities and the associated risks of criminalization of society. This problem has
been used as an example in order to test models and methods of cognitive modeling that
were developed by the authors. Problems have been considered that were related to the
cognitive maps development, verification, and further analysis by the proposed formal and
informal methods. The analysis of cognitive maps consists of the analysis of the stability
properties of the system to perturbations and its structural stability, the simplicial analysis
of cognitive maps connectivity, the scenario analysis. The analysis revealed favorable and
unfavorable scenarios for preventing the threats of drug use in the metropolis. Figs: 7.
Tabl.: 1. Refs.: 16 titles.

YK 517.9, 519.816

IpuiiHsaTT pilleHbs NMPH Y3ro:KEHHUX eKCHEePTHUX OLIHKAX MApHUX MOPiBHSHbL /
HepamkiBeska H.I. // CucremHi gociipkenns ta iHdpopmariitai Texaonorii. — 2014, —
Ne 4. — C. 35-44.

PosrnsHyTO IBi TpymM METOMIB MAapHUX MOPIBHSIHB U 3HAXOMKEHHS BITHOCHHX
Bar aJbTEPHATUB PIllICHh HA OCHOBI €KCIIEPTHUX OIIIHOK: METOAN THITY «JIiHIS» 1 KTPUKYT-
HUK». Y MeToJax THIY <JIiHis» Baru n ajlbTEePHATUB OOYHMCIIOIOTHCS HA OCHOBI n—1 ek-
CHEePTHHUX OLIHOK TMapHHUX IOPIBHSAHb, BUKOHAHMX Y IIKaJi, 1 mependadaeTsCs TOBHA
Y3TODKEHICTh 3HaHb eKCIepTa. MeToaM TUIly «TPUKYTHHK» ISl OOYHMCIIEHHS Bar IOTpe-
OyIOTh HaUTMIIKOBY KiNBKIiCTh 7(n—1)/2 eKCIepTHUX OLIHOK, SIKi BAKOPUCTOBYIOTHCS LISl
OLIIHIOBAaHHS Y3TrOJUKEHOCTI 3HaHb ekcriepra. [IpoBeaeHo MOpIBHSIHHS pe3yJbTaTiB, OTPU-
MaHUX LIMMH JIBOMA IpyNaMu METOJiB. BUKOPHCTOBYIOYHM MOJIEIIIOBAaHHSI POOOTH EKCIIep-
Ta BHCOKOI KOMIIETEHTHOCTI NpH OLIHIOBaHHI aJbTEPHATHUB PIlIEHb METOJaMU IapHUX
nopiBHsAHB B mkajii Caari, OTpEMaHO OLIHKM HOMMJIOK Bar, OOYMCICHUX METOAaMH THILY
CTPUKYTHHUK» 1 «TiHis». [Toka3aHo, M0 yMOBa MOBHOI Y3TOIKEHOCTI €KCIIEPTHUX OIIHOK
NapHUX TOPIBHAHb, BUKOHAHMX Y LIKali, MOXXE BHECTH JOIATKOBY HOMHIJIKY IIpH
moOyI0Bi MaTpHIll MapHUX MOPIBHSAHB i, K HACIINOK, Y pe3yibTyrodi Baru. Puc.: 1.
Tabm.: 2. bi6miorp.: 9 Ha3B.

UDC 517.9, 519.816

Decision making during consistent expert estimations of pairwise comparisons /
Nedashkovskaya N.I. // System Research and Information Technologies. — 2014. —
Ne 4. —P. 35-44.
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We consider two groups of methods for pairwise comparisons to compute the
relative weights of alternative solutions based on expert estimations: the «line» and
«triangle» methods. In the «line» methods, the weights of n alternatives are calculated
based on n—1 expert estimations of pairwise comparisons made in the scale and assumed
full consistency of expert knowledge. The «triangle» methods to calculate weights require
an excessive number of n(n—1)/2 expert estimations, which are used to evaluate the
consistency of expert knowledge. The results obtained by the two groups of methods were
compared. Using a simulation of high expert competence in assessing the alternative solu-
tions by paired comparisons methods under the Saaty scale, the weight errors estimations
were calculated using the «triangle» and «line» methods. It is shown that the condition of
a complete consistency of expert estimations of paired comparisons, made under the scale,
can introduce an additional error during the construction of the paired comparisons matrix
and, consequently, into the resulting weights. Figs.: 1. Tabl.: 2. Refs.: 9 titles.

INPOI'PECHUBHI IH(DOPMAI.HVIHI TEXHO.JIOFIi, PROGRESSIVE INFORMATION TECHNOLOGIES,
BUCOKOINNPOAYKTUBHI KOMIT’KOTEPHI HIGH-EFFICIENCY COMPUTER SYSTEMS
CUCTEMH

VK 004.4

Moaxoas! k opManu3anuy NPOEKTHPOBAHUS MPUIoKeHn# B TexHoaornn GPGPU /
Horopenstii C.[1., Bepemunackuii O.A., Buteas .FO. / CucremHi mochimKeHHS Ta
iHpopmariiiHi TexHomorii. — 2014. — Ne 4. — C. 45-59.

ObocHOBaHa HEOOXOANMOCTD CO3/1aHHs (POPMATTM30BAHHBIX METOJIOB IPOEKTHPOBA-
HUSI QITOPUTMOB, HX NTPOTPAMMHBIX peaTM3alii U UCCIEI0BaHNS TOHKOH HH(OPMAIHOH-
HOHN CTPYKTYpBI IIPOTPaMM JJIsl CHCTEM C MacCOBBIM MapaIeTN3MOM, KOTOPBIE COAEpKaT
BUAeoananTepsl. [IpemioxkeHo 1 000CHOBAHO MCMOIb30BaHNE YETHIPEX MOIXO00B K (op-
MallM3alud TPOEKTHUPOBaHus mpuiokeHuid TexHonorun GPGPU: anreGpoanropurmuye-
CKOTO; C HCIIONIb30BaHMEM IBETHbIX cered IleTpu; ¢ uncmonp3oBaHHEM OOBEKTHO-
OPHMEHTHPOBAHHBIX [1a0JOHOB MPOrPAMMHPOBAHHUS; C MCIONB30BAaHUEM, PACIIPOCTPAHEH-
HBIX METOAOB (DYHKIIMOHAIBHOI'O MpOrpaMMHpoBaHus. [IpoBeneH aHan3 MPEeUMyILECTB
UCIIONIb30BaHUs MOJU(HULIMPOBAHHON CHCTEMBI alropuTMHYeCKHX anredp [ymrkosa
(CAA-M) u anre6psl peansroro Bpemenn (RTPA) B pazpadotke GPGPU-npuioxeHuid.
Pa3paborano mMoanduKamy pacnpoCTpaHEHHbIX MAa0IIOHOB 0OBEKTHO-OPHEHTHPOBAHHOTO
MPOTrpaMMHUPOBAHUS C YU9E€TOM OCOOEHHOCTeil poOOTH! BHeoanantepa. [Ipemioxken nex-
JapaTHBHEIN crocod moctpoenus GPU-Beraucnenust Ha ocHoBe mrabmorna MapReduce u
(DYHKIIMOHATBHBIX A3BIKOB TIPOTPaMMHpOBaHMA. [laHa PEKOMEHAAIMS OTHOCHTEIHHO
MPaKTUIECKOTO MCITONB30BAHMS YKAa3aHHBIX MOAX00B. Puc.: 4. bubmmorp.: 14 Ha3s.

UDC 004.4

Approaches to the formalization of the application design in GPGPU technology /
Pogorilyy S.D., Vereshchynsky O.A., Vitel D.Yu. // System Research and Information
Technologies. — 2014. — Ne 4. — P. 45-59.

We justify the necessity of providing formalized methods for designing GPGPU al-
gorithms, implementing them in software, and studying the fine structure of programs for
massively parallel systems that contain video cards. Four approaches for designing appli-
cations for GPGPU technology were considered: the algebra-algorithmic; using colored
Petri nets; using object-oriented programming patterns; and using functional programming
methods. We analyze the advantages of Glushkov’s modified system of algorithmic alge-
bras (SAA-M) and the real time process algebra (RTPA) in GPGPU-application develop-
ing process. Modifications of common object-oriented patterns were developed taking
into account GPU features. Another approach is a declarative way of building GPU-
computations based on MapReduce pattern and functional programming languages. Rec-
ommendations were given for practical use of these approaches. Figs.: 4. Refs.: 14 titles.
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VYJK 004.942+504.06:528.88
CucremHoe MoJeIMpOBaHHE W NPOrHO3 COCTOSIHMSI OKpY:Kawulieill cpeabl ropoaa
KuneBa Ha ocHOBe CTaTHCTHMYEeCKHMX JAHHBIX KOCMHYECKOIr0 reOMOHMTOPUHIA M Ha-
3eMHbIX HaO0aeHuil / CokosioBekas A.B., Hukutenko O.B., ®enopoBckuii AJL. //
CucremHi AoCTipKeHHS Ta iHQopMatiitHi Texromorii. — 2014. — Ne 4. — C. 60-68.
O6ocHOBaHa BO3MOKHOCTH HCIOJB30BAHUS MOJEIHM CHCTEMHON THHAMHKH pa3BH-
Tusa ropoga Poppecrepa-I'pexema sl OLIEHKH COCTOSIHUSL OKPY>KaIOIIEH Cpeibl ropoaa
Kuesa. Pa3paborana momuduunpoBaHHass MMHUTAIMOHHAS MOAENb, KOTOpas BKIIOYACT
B ce0sl BOBMOXHOCTH acCCUMWIISILMK KocMmuieckor uHdopmanuu JI33 u orobpaxkaer 1u-
HAMUKY U3MEHEHHH CTPYKTYpBI COCTABIIOINX ypOonaHamadTa 1 HEKOTOPEIX 3KOJIOTO-
COIMABHBIX ()aKTOPOB, @ UMEHHO: TEPPUTOPHH IO JKHUJION 3aCTPOMKOM, TOPOTH, OO0
TUIOIIAb PACTUTEIHHOTO MOKPOBa, MYCTHIPH M CTPOMTENBHBIE TUIOMIAIKH, YHCICHHOCTh
MPOMBIIIEHHO-TOPTOBBIX IPEANPHUSITHIN, SMUCCHIO TTAPHUKOBBIX Ia30B, IUIOIIA/1b BOAHOTO
3epKajia, INIOTHOCTh 3aCTPOMKH, YMCIEHHOCTh HaceleHus. Ha ee ocHoBe Obla onpenerne-
Ha MHTErpajibHasl OLIEHKa IKOJIOTHYECKOT0 cocTOsIHUs ropona Kuesa 3a nepuoz ¢ 1994 no
2013 r. u gan nporuo3 1o 2025 roxa. [lomydeHHas MoJens MOXKET OBITH MCITOIb30BaHA
Kak HaydHas OCHOBA NMpH OOOCHOBAaHWMH W (POPMHUPOBAHMH METOIWK IUIST KOMIUIEKCHOM
OLIEHKH COCTOSHHSI OKPY>KarOIIEH Cpezbl TOPOACKNUX TEPPUTOPHI C UCHOIB30BaHNEM KOC-
MHUYECKO WHPOPMAINU TUCTAHIIMOHHOTO 30HANpoBaHus 3emmu. Puc.: 2. Ta6m.: 1. bu6-
ymorp.: 15 Hass.

UDC 004.942+504.06:528.88

System modeling and forecast of environmental conditions of Kyiv based on statisti-
cal data of space monitoring and ground-based observations / Sokolovska A.V.,
Nikitenko O.V., Fedorovskiy O.D. // System Research and Information Technologies. —
2014. — Ne 4. — P. 60-68.

It was shown that the Forrester-Graham urban dynamics model could be used to
evaluate the environment of the city of Kiev. The modified simulation model was devel-
oped which included the ability to incorporate the Earth remote sensing information and
displayed the change dynamics of the urban landscape structure and some eco-social fac-
tors, namely: residential buildings areas, roads, the total area of vegetation, unused land
and construction sites, the number of industrial and commercial enterprises, greenhouse
gases emissions, the area covered with water, the building density, population. Based on
this model, the integrated evaluation was made of the environment of the city of Kiev dur-
ing 1994 — 2013 and the forecast until 2025 was given. The model can be used as a scien-
tific basis for substantiation and formation of techniques for complex environmental as-
sessment of urban areas using the Earth remote sensing information. Figs.: 2. Tabl.: 1.
Refs.: 15 titles.

YK 004.75, 004.42

Emi execution service — k04 10 3a0e3nedeHHsi pyHKIiOHAIBHOI CYMICHOCTI rpig
ingpactpykryp / IOpuenko B.B., JlitoBuenko A.O. // CucremHi JOCHiIKEHHS Ta iH-
¢opmariitai Texnomnorii. — 2014. — Ne 4. — C. 69-74.

Brposamkenns cnenudikarii EMI Execution Service (ES) 3a06e3neuuts (QyHKITiO-
HaJIbHY CYMICHICTb B Ipif iH(pacTpykTypax, Bkimodatoun NGI-UA, tak sik Oyne BUKOpH-
CTOBYBAaTHCS €IMHMI HaOip crienugikamiil i 3arapHui iHTEpQenc yrpaBIiHH 3aBAaHHS.
VY crarTi npencTaBieHi pe3ysbTaTH JOCIiUKeHHsS BHKopucTaHHs criengikamii EMI-ES
Ui 3a0e3nedeHHs (PyHKIIIOHANBHOI CYMICHOCTI B YKpalHCHKOMY HAIliOHAJIEHOMY TPif.
PosrnsayTo crpykrypy cnenundikarii EMI-ES, po3po0ieHa Ha OCHOBI aHali3y BUKOpH-
CTaHHS OOYUCIIOBATHHUX CEPBICIB B IPOMHUCIIOBUX T'Pill iHQpacTpyKTypax poOOUOrO Tpy-
noto OGF Production Grid Infrastructure (PGI), ¢pyHKIIOHATIBHICTD Y cdepl ynpaBiiHHS
PO3MIILIEHHSIM JIaHHMX, TPEACTaBlIieHa eJIeMEHTaMHu stage-in (3aBaHTaxkeHHs (ailiiB)
i stage-out (oTpumMyBaHHs pe3yibTaTiB). [IpencraBiena moaynbHa crpykrypa EMI-ES,
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110 JT03BOJIsIE BUKOHYBATH MEPEXPECHI 3aIlyCKU 3aBAaHb MK PI3HUMH MPOMIKHHMH TPO-
TpaMHUMH 3a0e3MeUeHHSIMHA 1 00UNCITIOBAIFHIMH eJIeMeHTaMH. PO3TIIsHYTO 1 cXeMaTHIHO
MIPOIEMOHCTPOBAHO TOPAIOK BUKOHAHHS KOMAHIW 3aITyCKy 3aBIAaHHS 3a CIIEI]iKaIli€ro
ES. Onucana immnemenranis cepsicy EMI-ES B mnpomixkaoMy mporpamMHOMYy
3abe3neuenHi ARC. A Takox omumcaHi HacTymHi Kpoku y po3sutky EMI Execution
Service (ES). Puc.: 4. Bi6miorp.: 3 Ha3zs.

YK 004.75, 004.42

Emi execution service — k104 Kk o0ecneyeHH0 (PYHKIHOHAJILHOH COBMECTHUMOCTH
rpua uHppactpykryp / FOpuenko B.B., JInToBuenko A.A. // CucreMHi TOCITiIKEHHS
ta iHpopmaniini Texnonorii. — 2014. — Ne 4. — C. 69-74.

Buenpenue cnenndukannn EMI Execution Service (ES) obecnieunt ¢yHKIMOHATb-
HYIO COBMECTHMOCTH B rpui WHpacTpykTypax, Bkmrodas NGI-UA, tak xak Oymer wc-
TMIOJIB30BaThCS eUHBIA Habop crierdukanmii U oo naTepdeiic ynpapieHus 3a1aHus.
B cratee mpencraBieHBl pe3yJIbTaThl HCCIECIOBAHHS HCIIONB30BAHHS CHEIU(HUKALIIH
EMI-ES ms obecnieyenusi pyHKIMOHAIBHOH COBMECTUMOCTH B YKPaWHCKOM HAaIlHO-
HasbHOM Tpua. PaccMotpena cTpykrypa cnenudukanmu EMI-ES, paspaborana Ha ocHOBe
aHaJM3a HCIOJIb30BAHUS BBIYMCIUTEIBHBIX CEPBHCOB B IPOMBIIUIEHHBIX I'pUI HWH(pa-
cTpykTypax padoueit rpynmoit OGF Production Grid Infrastructure (PGI), dbyrxumonans-
HOCTh B cpepe ynpaBieHUs] pa3MELIeHUEM JaHHbIX, NPeJCTaBlieHa dJIeMEHTaMH stage-in
(3arpy3ka ¢aitoB) u stage-out (W3BICUCHHWE pe3ynbTaToB). llpencraBieHa MOIyIbHAS
crpykrypa EMI-ES, no3Bonstomas npou3BOAUTh MEPEKPECTHBIE 3aIMyCKU 3aa4 MEXIY
Pa3NUYHBIMHE POMEKYTOYHBIMHU TIPOTPAMMHBIMH OOECTICYEHHSMH M BBIYNCIUTEIbHBIMH
JeMeHTaMi. PaccMOTpeH M CXeMaTHYEeCKH MPOAEMOHCTPHPOBAH TOPSIOK BBHITOTHEHHS
KOMaHIpI 3amycka 3agadd no crnemuéukamun ES. Onmcana uMIuieMeHTanust cepBuca
EMI-ES B npomexxyrounom nporpaMmHoM obecriedeHnn ARC. A Takke ONmMcaHBbI ciie-
nytorue miaru B pazsutuud EMI Execution Service (ES). Puc.: 4. bubauorp.: 3 Ha3zs.

MPOBJIEMU NPUAHATTS PILUEHD I DECISION MAKING AND CONTROL IN
YIPABJIIHHSI B EKOHOMIYHUX, TEXHIYHHX, ECONOMIC, TECHNICAL, ECOLOGICAL AND
EKOJIOTTYHHUX I COLIAJIBHUX CUCTEMAX SOCIAL SYSTEMS

YK 004.9

IIporHo3yBaHHsi BUKOPUCTAHHS €JeKTPOEHEPrii 3a 10NOMOror HeilpoOHHHX Mepex /
Hikomnaes C.C., Tumomenko 10.0. // CucremHi nocmipkeHHs Ta iHQOpMAIIiifHi TEXHO-
norii. — 2014. — Ne 4. — C. 75-86.

KopoTko po3risHyTo cTaH eHeproMepexk B YKpaiHi i 3a kopiaoHoM. IlokazaHo
AKTyaJbHICTh CTBOPEHHS MEpEk HOBOTO IMOKOJIHHS, a TAKOXX HABEICHO IIOCTAHOBKY
3a/avi yOpaBIiHHS CMapT TPIIOM i mia3anad sSKi Mpu IIbOMY BHHHUKAIOT. 3alIPOIIOHOBAHO
BUpIIMICHHS 3a/a4i IMPOTHO3YBAaHHS EIEKTPOSHEPTii 3a JOMOMOTOI HEHPOHHUX MEpEexK.
PosrnsayTO CTpYKTYpY 1 OncaHno BUOip IMapaMeTpiB HEUPOHHOI Mepeki TS CKIIaJaHHs
JOOOBUX TPOTHO3IB CIOXXUBAHHS eNeKTpUKH. OMHCaHO alrOPUTM HAaBYAHHS MEpexi,
BXIiJHI Ta BUXiJHi naHi. OnucaHo npoueaypy Bigdopy BximHux o3Hak. [IpoBeaeHo aHami3
3aJIeKHOCTI TOYHOCTI MPOTHO3Y BiJ BUOOPY BXiNHHMX O3HaK. BusiBieHO, 110 mix yac Ha
BX1JT MEpexki B AKOCTI OKPEMHUX O3HAK iHJHKATOPIiB CBITKOBUX JHIB, MOKHA TMOJIMIIUTH
SKICTh TPOTHO30BAHOTO pe3yJbTarTy. Takok MOKa3aHO BIUIMB MOTOAHHX (HaKTOpiB Ha
TOYHICTh OJIep)KyBaHUX MPOrHo3iB. Puc.: 6. Tabu.: 1. bidmiorp.: 5 Ha3B.

UDC 004.9
Using neural networks to forecast the electric power consumption / Nikolaev S.S.,
Tymoshenko Yu.O. // System Research and Information Technologies. — 2014. —
Ne 4. — P. 75-86.

In this article, the state of the electrical grid in Ukraine and abroad is briefly de-
scribed. The urgency of creating a new generation networks is explained. The formulation
of the Smart Grid control problem is presented as well as other subtasks which occur dur-
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ing the problem solving process. The paper provides a solution to the problem of forecast-
ing electric power using neural networks. The neural network structure and selection of
the input parameters as well as an algorithm for network training are described to produce
daily forecasts of electricity consumption. The input data, output data, and feature selec-
tion algorithm are described. Authors studied the dependence between the accuracy of
prediction and the choice of input features. An interesting fact was revealed that when
holidays data were added as separate features indicators to the network input, the quality
of the forecast results could be improved. Also, the effect of weather conditions on the
accuracy of the forecasts is shown. Figs.: 6. Tabl.: 1. Refs.: 5 titles.

YIK 517.9

TeopeTnueckne MoaesiH YNpaBjieHUsI NPUCTEHOYHbIMH MOTOKAMH B T'HMIPOJAMHAMM-
yeckux cucremax / Iop6anr W.H., Xomenko O.B. / CucremHi HOCTiIKEHHS Ta
iHpopMmariiiHi TexHoorii. — 2014. — Ne 4. — C. 87-99.

Pa3BuT HENMMHENHBIN alTOPUTM YIIpaBIEHUS PUCTEHOYHBIM ITIOTOKOM, KOTOPBIA HC-
MOJIb3YyeT MOWMAaHHbBIE BUXPH B ITONIEPEYHBIX KaHABKax M MKEKIHI0 KuaKkocTH. [locTpoen-
HBIIl KOHTPOJIJIEp OCHOBBIBAETCSI HA MOJICTIM TOYESYHBIX BUXPEH C OHOM CTENEeHbI0 CBOOO-
Jbl ¥ COCTOUT U3 YPaBHEHUS paBHOBecHs BUXps U ycioBust KyTtra-’KykoBckoro B ocTphIxX
KpPOMKax KaHaBKH. PaccunTaHbl MapaMeTpsl YIpaBISIOMIEH CHCTEMBI JUIsI KaHABOK pas-
JIMYHOH TyOWHBI B CTallMOHAPHOM IOTOKe. [loirydeHo, 4To B MEJKHX KaHaBKax 00JacTh
YCTOHYMBOCTH BHXpEW IIMpe, YeM B IIyOOKHX, IOITOMY OHHM SIBILIIOTCS OoJiee IepCreK-
THUBHBIMH TSI YIIPABJIECHHWA. ODTH Pe3ylbTaThl MCIOJIB30BAHBI IS pacueTa MmapameTpoB
AKTHBHOW YIIpaBJsiolell CXeMbl ¢ 0OpaTHOM CBS3bI0 B HECTALIMOHAPHOM IIOTOKE, KOTZa
cHCTeMa OINEpaTHBHO pPearupyeT Ha BHELIHUE Bo3MylIeHUs. [IpuBeeHb! puMeps! peau-
3alUH 3TOH CXEMBI, KOT/Ia CKOPOCTh TEUCHUSI MEHSETCS IEPUOANIECCKN WU TI0 JINHEHHO-
My 3akoHy. Puc.: 11. bubmmorp.: 19 Hazs.

UDC 517.9
Theoretical models of flow control in near-wall areas / Gorban I.M., Khomenko O.V.//
System Research and Information Technologies. — 2014. — Ne 4, — P. 87-99.

We present a non-linear near-wall flows control algorithm. This algorithm uses cap-
tured vortices in the cross grooves and fluid ejection. The controller is based on a model
of point vortices with one degree of freedom and consists of the equation of vortex equi-
librium and the Kutta condition in the groove edges. Parameters of a control system for
grooves of different depths in a stationary stream are calculated. We determined that in
shallow grooves, the region of stability of vortices is wider, than in deep grooves, so they
are more promising for control. These results are used to estimate the parameters of the
active control scheme with a feedback in a nonstationary flow when the system is respon-
sive to external perturbations. Examples of an implementation of such a scheme are pre-
sented for the case when the flow velocity changes periodically or linearly. Figs.: 11.
Refs.: 19 titles.

METOAU OHTl/lMBA[lﬂ, OIITUMAJILHE METHODS OF OPTIMIZATION, OPTIMUM
YIIPABJIIHHSI 1 TEOPISA I'OP CONTROL AND THEORY OF GAMES
VJIK 519.8

HexoTtopbie MeToabl HaxoxkaeHus1 3(PPeKTHBHBIX TOYEK MHOTOKPHTEPUAIbLHOM 3a-
naun onrtumm3anuu / Anekcanaposa B.M., Cobosenko JI.A. // CucTteMHI TOCTIKSHHS
Ta iHpopmaniiai Texnomnorii. — 2014. — Ne 4. — C. 100-110.

PaccMmoTpensl Hanbosee M3BECTHRIC YHCICHHBIC IMOAXOB K moydeHuro [lapero—
ONTUMAITFHBIX TOYEK, OCHOBAaHHKI Ha CBEICHUU MHOTOKPHUTEPHAIBHBIX 337a4 ONITHMH3a-
UK K «CKAJSIPU30BAHHBIMY» 337a4aM ONTUMH3AIUH CO CIEIUAIbHBIMU 1IEJIeBBIMU (PyHK-
uusiMu. TlocnemoBaTenbHas ONTUMU3AIMS TaKuX (QYHKIUN npu 3a)UKCHPOBAHHBIX 3HA-
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YEHUSIX BECOBBIX KO (GHUINEHTOB KPUTEPHAIBHBIX (PYHKIMIT TTO3BOJISIET BBIIEISATH CPEIH
MHOXecTBa d((EKTUBHBIX pEIIeHHH Te, KoTopbie yaoBierBopstoT JI[IP. Ha ocHoBe 3ama-
M JUCKPETHOTO MHHHMMAKCa, KOTOpasi CTPOUTCS C MCIOIB30BAHUEM BEKTOPOB KPHTEPHEB
¥ BECOBBIX KO3 (QUIMEHTOB, PEUIokKEeHa MOAU(PHKAINI METOAA JIMHEeapU3aluy I pe-
HMIEHHs 3a7lad4d MHOTOKPUTEpUANIbHON onTuMM3aiuy. McxonHas 3ajaya 1o HaXOXICHUIO
3 (EeKTHBHOI TOUKH CBOAUTCS K IOCIIENOBATENbHOMY PELICHHUIO 3a1ad KBaJpaTH4HOTO
nporpamMmupoBanus. [IpuBeeHbl pe3yabTaThl YUCICHHOTO PEUICHHUs] MHOTOKPHTEpHAIb-
HBIX 3a/lad ONTHUMHU3AIMU Pa3UuHBIMH MeToxamu. [IpoBeneHHbIi B paboTe aHanu3 u
CpaBHEHHUE pE3YJIbTATOB YHCICHHOTO SKCIIEPUMEHTa MOATBEPXKIAOT 3(PPEKTUBHOCTH
npeaokeHHoro Merona. Puc.: 4. Ta6un.: 1. bubanorp.: 9 Haszs.

UDC 519.8

Some methods for finding effective points of a multi-criteria optimization problem /
Aleksandrova V.M, Sobolenko L.O. // System Research and Information Technolo-
gies. — 2014. — Ne 4. — P. 100-110.

The paper describes numerous approaches to obtain Pareto-optimal points, based on
the reduction of multi-criteria optimization problems to «scalarized» optimization prob-
lems with specific objective functions. The sequential optimization of the functions at the
fixed values of criteria functions weights allows to select among the many effective solu-
tions, those that satisfy the decision maker. The modification of the linearization method
for solving multi-objective optimization problems was proposed. It is based on the dis-
crete minimax problem, which is constructed using criteria and the weights. The original
problem of finding the effective point is reduced to the successive solutions of quadratic
programming problems. The results of numerical solutions of multiobjective optimization
problems by different methods were presented. The performed analysis and comparison of
the results of numerical experiments confirm the effectiveness of the proposed method.
Figs.: 4. Tabl.: 1. Refs.: 9 titles.

MATEMATHYHI METOJH, MOJEJII, ITPOBJEMMU I MATHEMATICAL METHODS, MODELS,
TEXHOJIOT'Ti JOCJIIKEHHS CKJIAJHUX PROBLEMS AND TECHNOLOGIES FOR
CUCTEM COMPLEX SYSTEMS RESEARCH
YK 004.8

KonnentyajibHoe Mo/ieJJMPOBaHHe BCNbIIIEK JECHBIX MOKAPOB HA OCHOBE OHTOJIO-
rudeckoro moaxona DataMining. Yacte 1/ PagoBanoBuu M., Bukmok S1.1., Mue-
HKkoBn4 M., EBanosnu A., Bykosuu /., CreBanuesna M., Mamiok H.A., JIeko T.B. /
CucrtemHi gociipkeHHs Ta iHpopMariiHi Texnomnorii. — 2014. — Ne 4. — C. 111-120.

IIporecTupoBaHa reaMOIEHTPUYECKas TMIIOTE3a MPUYMH BCIBIIIEK JIECHBIX IOXKa-
poB. HaiineHb! noKa3aTesIbCTBa KOPPENALMH MEXIY BHE3AITHBIM NOCTYIUICHUEM 3apsiKeH-
HBIX YaCTHIl OT COJIHIIA U BO3ZHUKHOBEHHEM JIECHBIX MOKApPOB C 33JEP)KKOH OT OZHOTO 10
yeThipex AHel. [IpoBenen cpaBHuUTENbHBIN aHanu3 MeTo10B ANFIS u HelipoHHBIX ceTeit
B 33/1a4€ MOMCKa (DYHKIMOHAIBHON 3aBUCHMOCTH MEXIy BO3HUKHOBEHHEM JIECHBIX II0-
KapoB U (haKTOpaMHM, XapaKTepH3YIOIIMMH COJHEYHYIO aKTUBHOCTb. Vcrosibp30BaHbI He-
CKOJIbKO METOJIOB aHajM3a (METOAbI YCTpaHEHHs! ce30HHOCTH, R/S anamms, DataMining)
JUISl YCTaHOBJIEHHSI BO3MOXKHBIX CBSI3€H MEXAy KOJICOAHHMSIMH OIPECIICHHBIX IapamerT-
POB, XapaKTEpU3YIOIINX COJHEYHYIO aKTHBHOCTD, 1 BOSHUKHOBEHHEM JIECHBIX TI0’KapOB C
y4eTOM 3aJepKKi BO BpeMeHH. OOHapyKeHO HaJIW4Hle B3aMMOCBS3U M pa3padoTaH Ipo-
THOCTHYECKHUH clieHapuii, ocHoBaHHBIM Ha ANFIS u HefipoceTeBBIX TEXHONOTHAX. DTH
METOJbI, B HEKOTOPBIX CIydasX, MO3BOJISIOT JOCTHYh TOYHOCTH MPOTHO3MPOBAHHS 1O
93%. Puc.: 1. Tabx.: 3. bubmuorp.: 37 Ha3B.

UDC 004.8
Conceptual modelling of forest fires flashes by DataMining ontology-based. Part 1 /
Radovanovi¢ M., Vyklyuk Y.I., Milenkovi¢ M., Jovanovi¢ A., Vukovi¢ D., Stevance-

vi¢ M., Matsiuk N.O., Leko T.B. // System Research and Information Technologies. —
2014. — Ne 4. — P. 111-120.
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The heliocentric hypothesis of causes of forest fires outbreaks has been tested. We
found evidence of correlation between the sudden arrival of charged particles from the
Sun and the occurrence of forest fires with a delay of one to four days. In this research, the
comparative analysis was made between ANFIS and Neuron Networks in the task of
searching a functional dependence between the occurrence of forest fires and the factors
which characterize the solar activity. For this purpose, we used several methods (R/S
analysis, Hurst index, DataMining) for establishing potential links between the influx of
some parameters from the Sun and the occurrence of forest fires with lag of several days.
We found an evidence for a connection and developed a forecasting scenario based on the
ANFIS and Neuron Network techniques. This scenario, in some cases, allows to predict
occurrences of forest fires with up to 93% accuracy. Figs.: 2. Tabl.: 3. Refs.: 37 titles.

YK 62.50:658.21
AJbTepHATHBHBIC MOJeIH ONTHMAJIBHOIO PAa3BUTHSA NPOU3BOJCTBEHHBIX CHCTEM
B ycioBusix Heonpeaejgennoctn / boposckasi T.H., CeepuiioB I1.B., Xombin E.II. //
CucteMHi gociiikeHHs Ta iHpopMariiiiHi Texnosorii. — 2014. — Ne 4. — C. 121-136.
IIpennoxeH HOBBIM MOAXOX K MOCTPOCHHIO MAaTEMaTHYECKUX MOJENIECH YHKLHUOHM-
pPOBaHMS U Pa3BUTHUS MPOU3BOJCTBEHHBIX CUCTEM, KaK LIEIOCTHBIX CHCTEM MOAENEH, KO-
TOpBIE NPEJHA3HAUEHBI I PAcueTOB OyAyIEro COCTOSIHUS Ha Oa3e CyLIECTBYIOIINX TEX-
HOJIOTMIl M TPOJYKTOB IPOU3BOACTBA, a TakXe IS MCCIEIOBAaHUH Ha MOJENSIX
MPOM3BOJICTB, KOTOpPBIE TOJNBKO co3znaroTcs. Cucrema Mojenel co3maHa Ha 0ase Tpex-
YPOBHEBOHW JEKOMIIO3ULINU: CTPYKTYPHOH, (PyHKIMOHAIBHOM M peayKIuoHHOW. Pa3zpabo-
TaH psij pabouynx Mojenei s 3a1ad ONTUMAJIbHOTO (DYHKIIMOHMPOBAHMS M PA3BHUTHS
MPOM3BOJICTBEHHBIX CHCTEM. JTH MOJEIM OTHOCSTCS K Pa3HBIM CTPYKTYpPHBIM Kilaccam
Mozeneld (YHKIIMOHWPOBAHUS M Pa3sBUTHS: MOJEIN ONTHMAIbHOTO pa3BUTHS Ha 0ase
BapUaNMOHHOH 3a/1au Pa3BUTHUS C HHTETPAIbHBIM KPUTEPHEM IIEPBOTO poJa U HEOTIpeie-
JICHHOCTSIMH, 33JaHHBIMHA CTaTUCTHYECKUMH XapaKTEPHCTHKAMHU; MOJEIH (DyHKIIMOHHPO-
BaHMA M Pa3BUTUSl CUCTEMBI INPOU3BOIMTENCH HEKOTOPOTO CETMEHTa IPOMU3BOACTBA,
B cpelie KOTOpOH HaXOAUTCS UccileldyeMasi IPOU3BOJCTBEHHAs! CUCTEMA, U HEONPEENEH-
HOCTH T€HEPUPYIOTCS aKTUBHBIM OKpY)KEHHEM. Pe3ynbTaTbl MOAENHPOBAHUSI BOCIIPOM3-
BOJAT M3BECTHBIE XapaKTEPUCTHKHM PpEaNbHBIX IPOU3BOACTBEHHBIX cuUCTeM. Puc.: 8.
Tab:.: 1. bubmuorp.: 10 Ha3B.

UDC 62.50:658.21

Alternative models for optimal development of industrial systems under uncertainty /
Borovska T.M., Severilov P.V., Khomyn Y.P. // System Research and Information
Technologies. — 2014. — Ne 4. — P.121-136.

A new approach is proposed to the construction of mathematical models of the func-
tioning and development of production systems as comprehensive systems of models that
are designed for the calculation of the future state of the system based on existing tech-
nologies and products production as well as for research on the models of productions,
which are being created. The system of models is created on the basis of the three-level
decomposition: structural, functional, and reduction. These models belong to different
structural classes of models of functioning and development: models of optimal develop-
ment based on the variational problem of development with integral criterion of the first
kind and uncertainties specified by statistical parameters; models of functioning and de-
velopment of system of manufacturers of a certain production segment, in the environ-
ment where the production system under study is located, and uncertainties are generated
by the active environment. The simulation results reproduce the known characteristics of
real production systems. Figs.: 8. Tabl.: 1. Refs.: 10 titles.
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