PE®EPATHU ABSTRACTS

MPOIrPECUBHI IHOOPMALIHI TEXHOJIOITI, PROGRESSIVE INFORMATION TECHNOLOGIES,
BUCOKOIPOAYKTHUBHI KOMIT'FOTEPHI HIGH-EFFICIENCY COMPUTER SYSTEMS
CUCTEMHA

YK 004.031.43
Buokueiin sk cepsic n11s mequunux 3anucis / Ilerpenxo A.lL, Kucamii P.B., [Incsmen-
Huii 1.O. // CucremHi mocmimpkeHHs Ta iHQopMamiitHi Texnomorii. — 2017. — Ne 3. —
C.7-11.

30epiranas Ta OOMiH MEIMYHIMH JAaHUMU € CKJIQJHUM 3aBIaHHAM. He3Bakaroun Ha
Ppi3HI THIM JaHUX, SIKI MOXKYTh BUKOPHUCTOBYBATHCS Ha Pi3HUX Iu1aTdopmax, iCHye NMUTaH-
HS IIpo Oe3meKy 3i0paHux JaHuX. 30epiraHHs JaHUX TPAJUIIHHUM CIOCOOOM MOXKE MpH-
3BECTH JI0 BUTOKY JIaHMX Ta iX HEJOCTYIHOCTI B KpUTHYHI MOMeHTH. [lonano nenenTpati-
30BaHMH crnoci® 30epiraHHs JaHUX Malli€eHTa, SKUH MOXKe OyTH BUKOPHUCTAHUH IS
YHUKHEHHSI Tpo0JieM 13 Oe3MEeKOI0 Ta HENOCTYIHICTIO, OJIOKYeHH — pO3IOJiICHUH Ta
JIETICHTPaIi30BaHUi 00K, SIKHMH MiCTUTPH 3B'A3aHi OJ0KM TpaH3akmiil. Ha BiaMiHy Bifn iH-
IIMX TIXO0JIB A0 OpraHizarii 00JiKy OJIOKYECHH rapaHTye 3aXUCT MaM'sTi CXBAJICHHUX OIle-
pauiii. Puc.: 1. Bi6miorp.: 10 Ha3s.

YK 004.031.43
Buiokueiin kak cepBuc s MeguuuHckux 3amuceil / Ilerpenxo A.U., Kucawnii P.B.,
Iucsmennnrit U.A.// CuctemHi nociipkeHHs Ta iHopMmariiHi Texnosorii. — 2017, —
Ne3. —C.7-11.

CoxpaHeHrue U OOMCH JaHHBIMH B 00JACTH 3JPABOOXPAHCHHSI SBISICTCS CIIOKHOU
3amaueil. HecMoTpst Ha pa3iuyHble TUOBI JaHHBIX, KOTOPBIE MOTYT HCIIOJNB30BaThCS Ha
pa3HBIX MIaTgopMax, BOSHHKAET BOIPOC OE30MaCHOCTH COOPAHHBIX JAHHBIX. XPaHEHHE
JAHHBIX TPAJAUIHOHHBIM CIIOCOOOM MOXET IPUBECTH K yTEUKE JAHHBIX M UX HEIOCTYITHO-
CTH B KPHUTHYECKHE MOMEHTHI. IIpencTaBieH AeleHTpaTn30BaHHBIA CIOCO0 XpaHEHHS
JMAHHBIX MaIMeHTa, KOTOPBIE MOTYT HCIIONB30BaThCA U MPENOTBPAIICHHUS MPOOIIEM C
0€3011aCHOCTBI0 U HEJIOCTYIHOCTBIO, OJOKYEHH — pachpenesieHHbIH U AEleHTPaIn30-
BaHHBI Y4YeT, Co/epalliii CBs3aHHbIE OJIOKM TpaH3akuuil. B ornnume ot npyrux mo-
JIXO/I0B K OpTaHU3aIMH y4eTa OJIOKYeHH rapaHTHpYeT 3allUTy IMaMATH OJOOPEHHBIX OTIe-
pammii. Puc.: 1. bubmmorp.: 10 Ha3B.

YK 519.925.51

O aBykpurepuanbHoii onTumu3anmuu noptdens akuumii / Fapamenko ®@.I'., Ky-
JasiH B.P., FOubkoBa E.A. // Cuctemni nocmimkeHHs Ta iHpopMartiiHi TexHomorii. — 2017.
—Ne 3. —C. 12-20.

HayuHoe uccrnenoBaHme MOCBSIIECHO MOCTPOSHUIO HOBBIX M MPUMEHEHHUIO CYIIECT-
BYIOIIMX METO/I0B MAaTEMaTH4YECKOI'0 MO/ICIIMPOBAHUS ITPH PEIICHUN 3a/1a4¥ OITUMAJIbHO-
rO UHBECTHPOBAHUS B PUCKOBbIE 1IeHHbIe Oymaru. ChopMyIHpoBaHbl HOBbIE TOCTAHOBKU
3amaq u pa3paboTaHBl METOIBI TPAEKTOPHOTO MOAETHPOBAHUS JTUHAMUKN PHIHOYHOHN CTO-
UMOCTH OJHOM akuuu u noptdens akuuid. [Ipu pemeHun 3aqaqn MOJCITHUPOBAHUS OIITH-
MaJIbHOW TpaeKTOpHH MOPTdEss aKiuid MPUMEHEHBI METObI ONTUMAJILHOTO YIPaBICHHS
CUCTEMOM, MMapaMeTpaMHy YIIPABJICHUsI B KOTOPOH SBJISIOTCA YaCcTU aKLUI pa3HOro BUJa B
noprdene. 3agaun ONTUMAIBHOIO YIPABJIECHHUs AMHAMUKOW MOpTQens uHBecTUIni cdo-
PMyYJIMPOBaHBI 11 KPUTEPHUEB KAaveCTBA, OJWH M3 KOTOPBIX MCIOJB3YET «IPOrpaMMHYIO
TPAEeKTOPHUIO» (PeIIaloTcs 3aJa4d IMOCTPOSHUS ONTUMAIIBHOTO TI0 NMPOTHO3UPYEMOH PHI-
HOYHOH CTOMMOCTH TOpT(derst akuuii), a Ipyroil — OTKIOHEHHE PAcYCTHOW TPACKTOPHH
OT TepMUHAJILHOTO 3HaueHMs (paccMaTpHBaeTcs 3ahada 00 ONTUMH3ALMU IOCTPOSHHOTO
noptdenst o pucky). s ee pelieHns: IpUMEHSIOTCS JOMyCTUMOE U 3PPEKTUBHOE MHO-
JKECTBa MHBECTUIIMOHHBIX TOpT(dernei. ANTOPUTM pEmIeHHs 3a1a4l MO3BOJSAECT JHHAMIY-
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HO yYHMTHIBaTh MHCTPYMEHTAJIbHbBIE PHIHOUHBIC OIPaHUYEHHS, KOTOPbIE (POPMYIUPYIOTCS
IpPY MaTeMaTHYEeCKOH IocTaHOBKe 3anauu. Puc.: 3. bubmuorp.: 4 Ha3s.

UDC 519.925.51

About two-criteria optimization of the stock portfolio / Garashchenko F.G., Kulyan
V.R., Iunkova O.0. // System Research and Information Technologies. — 2017. — N 3. —
P. 12-20.

This scientific research is devoted to developing the new and known application of
mathematical modeling for solving the problem of optimal investment in risky securities.
The objectives for new problems are formulated and trajectory modeling methods are
constructed for the market value dynamics of a single share and the whole stock portfolio.
While solving the problem of modeling the optimal trajectory of the portfolio of shares,
methods of optimal system control were utilized in which the fractions of different kinds
of shares in the portfolio were used as the control parameters. The problems for the opti-
mal control dynamics of the investment portfolio are formulated for quality criteria, one of
which uses “a soft path” and the second - a deviation from the estimated trajectory of the
terminal value. Thus, the first part of the work is devoted to solving the problem of
constructing the optimal expected market value of the portfolio shares. The second part
deals with the problem of optimizing the portfolio based on risk. To solve it, the admissi-
ble and effective sets of investment portfolios are applied. The algorithm for solving the
problem allows to dynamically take into account the instrumental market constraints that
are formulated in the mathematical formulation of the problem. Figs.: 3. Refs: 4 titles.

YK 681.513.675

NpenTndukanys HHTEHCMBHOCTH NCTOYHMKOB 3arpsi3HeHHs1 aTMoc(ephbl Ha 6a3e rud-
PUAHBIX BeIYACAUTENbHBIX cucteM / Wnsun H.U., Hoeuko A.H. // Cuctemni mocii-
JoKeHHS Ta iH(opMariiiai Texaomoril. — 2017. — Ne 3. — C. 21-28.

PaCCMOTpeH METO I/l[leHTl/l(l)l/IKaLIl/II/l MHTCHCUBHOCTH HCTOYHHUKOB XHMMHNYCCKHU B3a-
MMOJCHCTBYIOIINX 3arps3HAIONINX IPUMEcEed C y4eTOM SIBJICHHS CAMOOYHILIEHHS IPH
JOCTIDKEHUH TIPeJeNbHON KOHIEeHTpanuu. i BEYUCIUTEIRHON peanm3annuy ImoKazaHa
BO3MOXKHOCTh MPUMEHEHHS TapajuIesIbHbIX METOZOB Ha 0a3e rpaMuecKux yCKopuTenen
apxurektypsl Nvidia CUDA. Meron uaeHTH(UKAIMA UCTOYHUKOB B COBOKYITHOCTH C
MapajuIeIbHOW BBEIYMUCIUTENFHON pealn3alneil ¢ NCIOIh30BaHHEM MOAUDUIIIPOBAHHOTO
MeToJla KpacHO-4epHOro ynopsaodenus (/I4) mo3BoisieT cOKpaTHTh BpeMsi MOAEINPOBa-
HUs B 12 pa3 ¥ MCIIOJIb30BaHUs ONepaTuBHON maMstu Ha 30% mpu mpuUMEHeHUH Tpaduue-
ckoro yckopurens Nvidia ¢2050 mo cpaBHeHHIo ¢ y3noM kiactepa HTYY «KII».
Puc. 5. Bibmiorp.: 12 Has3s.

UDC 681.513.675
Identification of the intensity of air pollution sources based on hybrid computer

systems / Ilin ML.I., Novikov O.M. // System Research and Information Technologies. —
2017. — Ne 3. — P. 21-28.

The method of identification of the intensity of the sources of chemically interacting
pollutants is presented. The implemented model includes the phenomenon of self-
purification in reaching the limit concentration. For computational implementation the
possibility is shown of using parallel methods based on Nvidia CUDA graphic processing
units. The method of source identification combined with the parallel computing
implementation using the modified red-black ordering (D4) method reduces simulation
time by 12 times and the RAM usage by 30% when using the Nvidia c2050 graphics
accelerator in comparison with the node of the NTUU “KPI” cluster. Figs.:5. Refs:
12 titles.

Cucmemni docnioxcenna ma ingpopmayivini mexuonoeii, 2017, Ne 3 137



UDC 004.046: 004.896: 004.942: 004.021:042

Oco0eHHOCTH peajM3alMi CEPBUC-OPUEHTHPOBAHHBIX NMpPUIIOKeHUil B obsake / Iler-
perko 0.0. // CucremHi qOCTiKeHHS Ta iH(popMarliiHi TexHomoril. — 2017. — Ne 3. —
C.29-42.

Kpynneiimuii mnpoekt mo co3naHuio  EBpomeickoil  OTKPBITOrO  HaydHO-
uccnegoBarensckoro obmaka (European Open Science Cloud for Research, EOSC), koto-
prlit Havancs B 2017 1. n 6a3upyercsi Ha CepBUC-OPHEHTHPOBAHHOM IOJIX0/I€, MOTHUBHPY-
€T UCCJIeJOBaHusl TeXHOJIOTuil pasmeniennss SOA NpPUKIAAHBIX NPUIOKEHUI B oOJaKe.
IIpuBenensl 0a3oBble pa3nuyus TPaAUIUOHHBIX SOA MepBOro MOKoJeHUs (Ha OCHOBE
BeO-CEpBUCOB ¢ YHH(HUIMPOBAHHBIMHM IPOTOKOJIAMH CBS3M) M 001a4Hbix SOA HOBOTO
MOKOJIEHUs! (Ha OCHOBE MHUKPOCEPBUCOB C KOHTEHHEpaMH), KOTOpbIe HEOOXOAUMO YUUThI-
BaTh npu nepemernennd SOA mnpuioxeHuidl B obmako. Puc.: 4. Ta6m.: 3. Bubaworp.:
26 Ha3B.

UDC 004.046: 004.896: 004.942: 004.021:042
Features of service-oriented applications in the cloud / Petrenko O.0. // System Re-
search and Information Technologies. — 2017. — Ne 3. — P. C. 29-42.

The largest European project of building the European Open Science Cloud for
Research (EOSC), which started in 2017 and is based on a service-oriented approach,
motivates research on moving SOA practical applications to the cloud. Therefore, in this
work, the basic differences between the traditional first generation SOA (based on Web
services with standardized communications protocols) and the new generation of cloud
SOA (based on microservices and containers) that must be taken into account during
moving SOA applications to the cloud. Figs.: 4. Tables: 3. Refs: 26 titles.

MPOBJEMU MPUAHATTSA PILUEHD I DECISION MAKING AND CONTROL IN
YIIPABJIIHHA B EKOHOMIYHHUX, TEXHIYHHUX, ECONOMIC, TECHNICAL, ECOLOGICAL AND
EKOJIOTTYHHUX I COLOTAJIBHUX CUCTEMAX SOCIAL SYSTEMS

YK 336.646/648, 330.4

Ouinka KoMmnaHii HA OCHOBI JMCKOHTOBAHMX (piHAHCOBUX MOTOKIB i ii 3aJMIIKOBOL
BapTocTi B yMoBax HeuiTkux aanux / 3ak FO.O. // Cucremui nocnipkeHHs ta inhpopma-
miitgi TexHosorii. — 2017. — Ne 3. — C. 43-56.

[Tix yac BUKOpUCTaHHS MPUOYTKOBOI'O METO/Y OLIHIOBaHHS BapTOCTi Oi3HECY psin
MOKA3HHUKIB 0OCATIB OYiKyBaHHUX TPOLIOBHX IMOTOKIB, BETHMYUH KOEQIIIEHTIB AUCKOHTY-
BaHHSI, & TAKOXK BEJIMYUHH «IMCKOHTOBAHOTO JOXO/Y» B KOXKCH PiK eKCILIyaTallii i 3a BeCh
MIPOTHO30BAHMUH TIEPiO], MIPOTATOM SKOTO iHBECTOp Tependadae BoJIOAIiTH Oi3HECOM, 1 3a-
JUIITKOBOI BapTOCTi aKTWBIB MOJAaHI HEYITKIMU MHOXMHAMH 3 (QYHKI[ISIMH HaJEKHOCTI
NPSIMOKYTHOTO, TPUKYTHOTO 1 Tpameuienonionoro tumy. Ha ocHoBi meroxiB fuzzy-
apu(pMEeTHKH 1 anapary AUCKpeTHUX fuzzy-MapKiBCBbKUX JIAHIIOTIB pO3paxoBaHi pe3yJib-
TYFOUi HEJiTKi MHOXKHHH, IO BU3HAYAIOTH OI[IHKH BapTOCTi Oi3HECY 3 MO3HUIIIH K KOHKpe-
THOTO iHBecTOpa, Tak i Bojomaps OizHecoMm. Ha BimMiHy Bix BiIOMHX MiXOIiB YBEICHI B
po0OTI Iiama3oHy MPOTrHO30BaHMX 000OMa CTOPOHAMM 3HA4Y€Hb MOXKJIMBUX PHHKOBHX Bap-
TocTel Oi3Hecy 3a0e3MedyroTh JOIMyCTUMHUI KOXHOIO 31 CTOPIH CTYMiHb PU3HKY MOMIIU-
BUX BTpaT NMPUOYTKY, BUPILIEHHS MUTaHb JOLUIBHOCTI MOJAIBIINX EPEroBOPIB i BU3HAUYCHHS
TpaHUYHHX 3HaY€Hb BAPTOCTI I KOXKHOI 31 cTopiH. Puc.: 4. Ta6un.: 3. bidmiorp.: 10 Ha3Bs.

UDC 336.646/648, 330.4
Company valuation based on discounted financial flows and its residual value under
fuzzy data / Zack Y.A. // System Research and Information Technologies. — 2017. —
N3 —P. 43-56.

When using a profitable method for estimating the value of a business, a number of
indicators of the volumes of expected cash flows, the values of the discount coefficients,
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as well as the amount of “discounted income” in each year of operation and for the entire
forecasted period during which the investor expects to own the business and the residual
value of assets are fuzzy sets with Functions belonging to a rectangular, triangular and
trapezoidal type. Based on the methods of fuzzy arithmetic and the apparatus of discrete
Fuzzy-Markov chains, the resulting fuzzy sets are calculated, which determine the
valuation of the business from the standpoint of a specific investor and from the point of
view of the owner by the business. Unlike the known approaches, the ranges of possible
market values of business predicted by both parties ensure the acceptable by each side risk
of possible loss of profit, solve the questions of expediency of further negotiations and
determine the boundaries for values for each of the parties. Figs.: 4. Tables: 3. Refs:
10 titles.

YK 681.3

CTBOpeHHS] KOPIMOPATHUBHOI Mepeki 1Jsl KOMIIOHYBAJIHLHOI0 CXeMH TEXHOJOTiYHOr0
MapKy BHINOTO0 HABYAJIBLHOTO 3aKkiaaxy / Mamenos /Lk.®., AmieBa A.T'. / CucremHi no-
citipkeHHs Ta iHdopmaniiHi Texnomnorii. — 2017. — Ne 3. — C. 57-62.

Po3rnsiHyTO MUTaHHS IOAO CTBOPEHHS KOPIOPATHBHOI Mepexi B MexXax MPOIIOHO-
BaHOI KOMIIOHYBJILHOIO CXEMH TEXHOJIOTIYHOTO mapky Ha 6a3i CymrairchbKoro aepikaB-
Horo yHiBepcutery (CAY). BusHaueHO OCHOBHI BUMOTH €()EKTHBHOTO (DYHKIIOHYBAHHS
TEXHOJIOT'TYHOTO MapKy y BHIIMX HaBYaIbHHX 3aknajnax. OOIPYHTOBaHO CTBOPEHHS KOp-
MOPAaTHUBHOI MEPEXi B TEXHOJIOTIYHOMY NMapKy Ha 0a3i (yHKIIOHAIBHUX MiJICUCTEM OCBIT-
HBOT'0, HayKOBO-JIOCJIIJTHOTO, BUPOOHMYOI0 i EKOHOMIYHOIO MpPU3HAUESHHS, siKa 3a0e3me-
yyBaJia 0 e()eKTHBHE aBTOMAaTH30BaHe 1H(OPMALIiiiHy B3a€MOJIIO MiJCUCTEM TEXHOMAPKY
CLY, a Takox Iu1aHyBaHHS 1HQOPMAIIHNX MOTOKIB MK UMM IiAPO3IiIaMH. 3arporio-
HOBAHO CTPYKTYPY TEXHIYHOTO 3a0e3MeueHHs] Ha OCHOBI 0OpaHKX 3acO0iB JjIs opraHizaii
HaiHHOI KOPIIOPATHBHOI MEpeXi TEXHOJOTIYHOTO MapKy, a TAKOXK CTPYKTYpy CXeMaTHd-
HOTO PO3MIIIEHHsI TEXHIYHMX 3ac00iB KopropaTuBHOI Mepexi Ha 6a3i UniFi B Texnomap-
ky CAY. Puc.: 4. Ta6m.: 1. biGmiorp.: 6 Ha3B.

UDC 681.3

Creation of a corporative network for the composes scheme of the technological park
of a higher educational school / Mamedov J.F., Aliyeva A.G. // System Research and
Information Technologies. — 2017. — Ne 3. — P. 57-62.

The problem of creating a corporate network of the proposed composes scheme of
the technological park on the basis of the Sumgait State University is considered in the
article. The main requirements for the effective functioning of the technological park in
higher educational establishments are determined. The creation of a corporate network in
a technology park based on functional subsystems of educational, research, production
and economic purposes, which would ensure effective automated information interaction
of the subsystems of the SSU industrial park, and also planning information flows
between these divisions, is justified. The structure of technical support on the basis of the
chosen means for the organization of a reliable corporate network of the technological
park is proposed. The structure of the schematic deployment of technical units of the
corporate network on the basis of UniFi in the technopark of the Sumgait State University
is proposed. Figs.: 4. Tables: 1. Refs: 6 titles.

YK 519.713: 631.411.6
®opMHpOBaHUE 3HAHUS-OPHEHTHPOBAHHOTO WH(OPMAIIMOHHOTO 0GecTieyeHHs! uccJe-
noBauuii cinoxkubIx cucreM / Kozyns T.B., lllaponosa H.B., Kozyas M.M. // CucremHi
JocHiKeHHS Ta iHdopMariiHi TexHonorii. — 2017. — Ne 3. — C. 63-72.

BbinosiHeH aHanu3 CyIIECTBYIOIIMX METOJOB M MOJIEIIEH /1JIsi OObEKTOB COLUAIbHO-
9KOJIOT0-3KOHOMHYECKOTO COAepkKaHUs 1 (POPMUPOBAHUS 3HAHUSA-OPHEHTHPOBAHHOM CHC-
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TEMBI JUIS TIPUHSTHUS PEIICHUH Ha OCHOBE MaeHTH(UKanuy 3HaHuii. [IpencraBieno nudo-
PMaIMOHHO-AITOPUTMUYECKOE O0ecieueHHe TPAKTUYECKOr0 MPUMEHEHHUS YIPaBICHHs
CHCTEMHBIM OOBEKTOM JII000T0 YPOBHS CIIOKHOCTU B YCIIOBHSX HEONPEIEeICHHOCTH HH-
(dhopmarmu. PaccMoTpeH mporiecc 000CHOBaHHS HEIeCO00pa3HOCTH OOpaIIeHusl TIPH MO-
JIETMPOBAHUHN TIOBEJICHUS! CUCTEMHOTO O00BEKTa K MOJO0KEHHSM CHHEPIeTHKH M TEOPUH
HEJIMHEeHHBIX MponeccoB (YHKIMOHUPOBAHUSA CIIOKHBIX cHcTeM. PazpaboTaH mpoexT 3Ha-
HUSA-OpPUEHTHPOBAHHON CHCTEMBI WH(POPMALMOHHO-IIPOTPAMMHOTO oOectiedeHns: 0opabdo-
TKHA UHPOPMAIIUH [T UCCIIETOBAHUS CIIOKHBIX cucTeM. Puc.: 6. bubmmorp.: 14 Ha3s.

UDC 519.713: 631.411.6

Knowledge-based information support formation for complex systems research /
Kozulia T.V., Sharonova N.V., Kozulia M.M. // System Research and Information Tech-
nologies. — 2017. — Ne 3. — P. 63-72.

This paper presents existing methods and models for the analysis of objects of
social, ecological and economic nature and formation of the knowledge-based system for
decision-making based on knowledge identification. The information and algorithmic
support for practical management application of an arbitrary level complexity system
object under conditions of the information uncertainty is presented. The justification
process for employment feasibility of provisions from the synergetics and nonlinear
theory of complex systems while modeling the system object's behavior is considered.
The project is developed of the knowledge-based information-software system that pro-
vides the information processing for complex systems research. Figs.: 6. Refs: 14 titles.

TEOPETUYHI TA IIPUKJIATHI TPOBJIEMUA THEORETICAL AND APPLIED PROBLEMS OF
IHTEJIEKTYAJIbBHUX CUCTEM HIITPUMKHU INTELLECTUAL SYSTEMS FOR DECISION
MPUMAHSTTS PILIEHD MAKING SUPPORT

VIIK 519.8

Oco0eHHOCTH NMPUHATHS PelleHHil YeJ0BeKOM /I PelleHUsT CJI0MKHBIX MeXKIUCIHI-
JMHApPHBIX npobJieM / Fopbauyk B.M., Makapenko O.C. // CucremHbIe HCCIEIOBAHUSI U
nHpopMmannoHHble TexHomorun. — 2017. — Ne 3. — C. 73-87.

ITpoananu3upoBaHbl OCOOEHHOCTH MIPUHSTHUS PEIIEHUN YEIOBEKOM, HAa KOTOPBIE 00-
pamanu BanMmanue /. Kaneman u B. Cmur. PaccMoTpeHB! orpaHUYeHus PeIoIoKeHUs
KOHCTPYKTUBUCTCKOH PallMOHAIBHOCTH, KOTOPOE JIEKHUT B OCHOBE KIIACCUYECKOH IKOHO-
MHUECKOI TEOpHH, KOT/la MOCTYJINPYETCS PAllIOHATIBHOCTh MOBEACHHS BCEX €€ yYaCTHH-
KOB, KXJIOMY 13 KOTOPBIX BCETJa yaeTCsl MaKCHMHU3HPOBATh CBOIO (DYHKIIHIO TTOJIE3HOC-
TH. OOCYXIICHBI CBSI3U MEXAY BHYTPEHHHMM IOPSIKOM MBIIUIEHHS (TeM, Kak paboraer
pa3syM WM MO3T) U IOBEJCHUEM B YCIOBUAX MHAWBUAYAILHOTO MPUHATHS PEIIeHUil, co-
IIMATBHOTO B3aWMOJCHUCTBUS, PHIHOYHBIX HWHCTUTYTOB. [Ipe/ioskeHbl HEKOTOpBIE Haib-
HeWlye HarpaBJIeHHs HCCIIe0BaHUH M IIOCTaHOBKH, a TaK)K€ BO3MOKHOCTH HOBBIX I10-
CTaHOBOK 3aJa4 Me)KZ[HCLlHHﬂHHapHOﬁ HalpaBJICHHOCTH, BKJIOYas CUCTEMHBIN aHaIu3 U
MozenupoBaHue. IIpuBeneHbl pe3yiapTaThl UCCIENIOBAaHUM IO 3KCIEPUMEHTAIBHOM KO-
HOMHKE TI0 HaONIOJCHMIO BO3HMKAIOIIErO MOPSIKa B HCCIEIOBAHUIX CYIIECTBYIOIINX
PBIHOYHBIX MHCTUTYTOB. PacCMOTpEHBI KOHCTPYKTMBHAas U 3KOJIOTMYECKas palUdOHalb-
HOCTb, HEHPO3KOHOMHUKA ¥ BO3MOKHOCTH MX B3aUMOBIUAHUS. bubnuorp.: 84 Ha3B.

UDC 519.8
The features of human decision making for complex interdisciplinary problems
solution / Gorbachuk V.M., Makarenko O.S. // System Research and Information Tech-
nologies. — 2017. — Ne 3. — P. 73-87.

The peculiarities of decision making by a person, considered by D. Kaneman and
V. Smith, were analyzed. The limitation of the assumption of constructivist rationality
underlying the classical economic theory, when postulating the rationality of the behavior
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of all its participants, each of which always manages to maximize its utility function, is
considered. The connection between the internal way of thinking (how the mind or brain
works) and the behavior in the conditions of individual decision-making, social
interaction, market institutions are discussed. Some further directions of research and
settings are proposed along with the opportunities for new formulations of in-
terdisciplinary tasks, including system analysis and modeling. The results of research on
the experimental economy from the observation of its state in the studies of existing
market institutions are presented. Constructive and environmental rationality,
neuroeconomics and possibilities of their mutual influence are considered. Refs.: 84 titles.

YK 519.85
InTenekryanbHa BidyaabHa 3D+ moJairjioT-koHueniisi nporpamyBaHHsi 0e3 MOB
nporpamyBaHnHsi / Beabounbkmii I.B. // CuctemHi gociimkeHHs Ta iHhOpMAaIiiHi TeXHO-
gorii. — 2017. — Ne 3. — C. 88-106.

3aIrporoHoOBaHO MPOCTY, IHTENEKTyalbHy 1 MaTeMaTHYHO CTPOTY KOHLETILIIO Mpo-
rpaMyBaHHS OPiEHTOBAaHMUMH IpadaMH 3 TUIBKH TOPU30HTAIBHUX AYT, Ha SIKHX 3BEpXYy i
3HU3Y 3aITUCYIOTHCS TEKCTH OyAb-sIKUMH MOBaMH — POCICHKOI0, aHIIIIHCHKOI0, KUTalCh-
KO0, MaTeMaTHYHOIO Ta iH. MaTremMaTHyHa MOBa CTPOT0 BU3HAUCHA SIK YaCTHHA €JIEMEHTa-
pHOT MaTeMaTHKH, SKa 3aJa€ BUpa3H 1 GOpMYJH Juis 3alucy yMoB i aild Ha rpadivHux
JIyrax HOBOi KOHIIENIIi{ i BHKOHAHHA IX Ha KOMIT foTepi. Tpaauiiitai MoBH mporpaMmyBaH-
HS HE BHKOPHCTOBYIOThCS, ajie ix 0iOmioTekn (iHTeNeKT) 30epiraroThCsi 3 MOKIIMBICTIO
JOCTYIY JI0 HUX 3 rpadiyHHUX Mporpam 3 BUKOPHCTaHHSM BiNOBinHUX (QyHKLIH 3 mapa-
MeTpamu abo 6e3. Byap-ska mporpama 3 miei 6i0ai0TeKH MoXke OyTH aBTOMAaTHYHO Iepe-
BE/ICHa B €IMHY HOBY rpadiuHy 00osoHKy. Takuil rpad € iHTeJIeKTyaJIbHUM IOJITIIOTOM,
BiH Moxe Oytu 3D+, mae cranpapt ISO 8631/1989, i Tinbku oauH eeKTUBHO BUKOPHUC-
TOBYETBCS MPOTSTOM BCHOTO JKUTTEBOTO LHKIY IMPOIECY PO3POOICHHS, BUKOHAHHS Ta
eKcIuTyartarii mporpaM. Y HOBiff KOHIEMIiI BUKOPHUCTOBYETHCS €IMHAN MaTeMaTHIHUHA
(rpacdiunmii) MeTon AU 3alKCy aITOPUTMIB, JaHUX, IpOrpaM 1 MepexeBux rpadikis ix
po3polIieHHs, skui Mae Habararo kpamii (1o 100+ pa3) XxapakTepHCTHKH 3 HAOYHOCTI,
MIPOCTOTH, KOMIAKTHOCTI, IIBUAKOCTI X BBEIEHHS B KOMII'IOTEp 1 €PEKTHBHOCTI OTpHUMa-
HOTO B Pe3yJbTaTi KOMI'IOTEPHOTro Koxy. HaBeneHo iCTOpil0 BUHMKHEHHS Ta MEpEeBipKU
HOBOT KOHIICIIIIi1, omKc ii cyTi, peanizoBaHol y rpadidHOMY CepeIOBHILI MPOrpaMyBaHHS i
IYMKH JIeSTKUX €KCIIePTiB Ta KOPUCTYBadiB Mo MepeBary ii BukopuctanHs. Puc.: 23. bib-
miorp.: 12 Ha3B.

UDC 519.85

Smart visual 3D+ polyglot-concept of programming without programming languages /
Velbitsky L.V. // System Research and Information Technologies. — 2017. — Ne 3. —
P. 88-106.

It is proposed to use a new simple, smart, and mathematically rigorous programming
concept by oriented graphs consisting of only horizontal arcs, on which from above and
below texts are recorded in any languages — Russian, English, Chinese, Mathematical, etc.
The mathematical language is strictly defined as part of elementary mathematics (its
expressions and formulas for recording conditions and actions) that can be written on the
graphical arcs of the new concept and executed on the computer. Traditional
programming languages are not used, but their libraries (intelligence) are saved with the
ability to access them from graphics programs using appropriate functions with or without
parameters. Any program from this library can be automatically translated into a single
new graphical sheath. Such a graph is an intellectual polyglot, it can be 3D+, has the ISO
8631/1989 standard and only one is effectively used throughout the life cycle of the
process of developing, executing and using the programs. The new concept uses a single
mathematical (graphical) method for recording algorithms, data, programs and network
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graphs of their development, which has much better (up to 100+ times) characteristics by
clarity, simplicity, compactness, speed of entering them into the computer and, as a result,
the efficiency of the generated computer code. The article gives the history of the
appearance and verification of a new concept, a description of its essence, the
implemented environment for graphic programming and the benefits of its use. Figs.: 23.
Refs: 12 titles.

MATEMATHWYHI METO/IH, MOJIEJII, ITPOBJIEMM 1 MATHEMATICAL METHODS, MODELS,
TEXHOJIOT'Ti JOCJIJIKEHHS CKJIAJTHUAX PROBLEMS AND TECHNOLOGIES FOR
CUCTEM COMPLEX SYSTEMS RESEARCH

YK 519.8:502.3

OnTumMu3anusi CTPYKTYPbl HHBECTHIIMOHHOIO NMOPTdesisi B MPHPOAONOJIb30BAHUM HA
OCHOBE MOMAPHOT0 CPABHEHHSI AJILTEPHATHB C Y4eTOM PHCKA HEMCII0JIb30BAaHHBIX BO-
3mozkHOcTell / Crepannmmun J1.B., Credpannmmuna-I'appuiarok 0., // Cucremui moci-
JoKeHHs Ta iHdopmariiiai Texaomoril. — 2017. — Ne 3. — C.107-116.

[Mpennoxen metoxn hopMupoBaHUs MHOXKECTBA 3P PEKTUBHBIX MOpTdesell u BbIdopa
OINITUMAJIBHOH CTPYKTYpBhl MHBECTHLMOHHOTO IOPTQeNs Mo KpUTepUI0 MHHUMAJIBLHOTO
pHUCKa Ha OCHOBE IIONAPHOTO CPAaBHEHUS aJbTEPHATHB C yYETOM PHCKa HEHCIIOJIb30BaH-
HBIX BO3MOXKHOCTEH. 3aj1a4a penraeTcs Ha pUMepe CPaBHEHUs 110 PUCKY CTPYKTYpP HHBE-
CTULIMOHHBIX NOpTQesel, Ha3BaHHBIX 0a30BBIMH, 00BbEANHAIOIINX TPU HANPABICHUS HH-
BECTHPOBAHUS B NPUPOJOIOIH30BAHUH U YUHTHIBAIOIIUX TPH Pa3HBIX THIIA OTHOLICHHS
JIMLA, TPUHUMAIOIETO PElIeHHE, K PUCKY: HECKJIOHHOCTb, CKJIOHHOCTh M PaBHOAYILIHUE K
pucky. IlokasaHo, 4To B ciydyae Tpex HalpaBlICHUH MHBECTHPOBAHHS C y4E€TOM DPHUCKa
HEUCIIOIb30BaHHBIX BO3MOXKHOCTEH Pa3HBIMU CIIOCOOAMH B KOHTEKCTE Y4eTa MCHXOJIOTH-
YeCKOH MO3NIMH JINIa, IPUHUMAIOILIETO PEICHHE, K PUCKY B LIEJIOM U K PUCKY HEUCTIOJb-
30BaHHBIX BO3MOYKHOCTEIl B YACTHOCTH MOXKET OBITh C(OPMUPOBAHO KOHEYHOE MHOMKECT-
BO QJIbTEPHATHBHEIX CTPYKTYP 3PPEKTHBHBIX MOpTdenel (ambTepHaTuB), CPEAR KOTOPBIX
CYIIECTBYET ONTUMaJIbHAsl Ha OCHOBE MOMApHOT0 CPaBHEHHS 110 KPUTEPHUI0 MUHUMAJILHO-
ro pucka ansrepHatusa. Puc.: 3. Tabmn.: 1. bubnuorp: 18 Hass.

UDC 519.8:502.3

Optimization of the investment portfolio in natural resources use based on pairwise
comparison of alternatives taking into account the risk of lost opportunities / Stefany-
shyn D.V., Stefanyshyna-Gavryliuk Yu.D. // System Research and Information
Technologies. — 2017. — Ne 3. — P. 107-116.

A method of forming a set of effective portfolios and choosing the optimal structure
of the investment portfolio according to the minimal risk criterion based on the pairwise
comparison of alternatives taking into account the risk of lost opportunities was proposed.
The problem is solved using as an example the comparison by the risk of structures of the
investment portfolios, which are called the basis structures, which combine three
investment directions in nature resources use taking into account three different types of
decision maker's attitude toward the risk: the risk aversion, predisposition, and
indifference. It is shown that in the case of three directions of investment while taking into
account the risk of lost opportunities in various ways in the context of accounting for
decision maker’s position to the risk in general and to the risk of lost opportunities in
particular, a finite set of alternative structures of efficient portfolios (alternatives) can be
formed, where the optimal alternative exists that is based on the pairwise comparison
according to the criterion of the minimum risk. Figs.: 3. Tables: 1. Refs: 18 titles.

YK 539.3
MaremaTHuHe MOJeJIOBaHHA | aHaJi3 HANpPYKEHOro CTaHy B OPTOTPONMHOMY
1’ €30€JIeKTPUYHOMY cepenoBuii 3 KpyroBoro TpimuHow / Kupmmok B.C., JleB-
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yyk O.1., 'aBpuiienko O.B. // CuctemHi JocipkeHHS Ta iHpOpMaLiiiHi TexHoIOoril. —
2017. — Ne 3. — C. 117-126.

Pa3BuHyTO MaTeMaTH4YHy MOJENb ISl aHAIII3y HANpy)XEHOTO CTaHy B OPTOTPOIHO-
MY €JIeKTPONPYKHOMY Martepiali 3 KpyroBok (AMCKOIOAIOHO0) TpinHoK. Mojens Oa-
3Y€ThCA Ha PO3TIIAAL 3B’ s13aHOI CHCTEMH PIiBHSHB €IIEK-TPONPYKHOCTI. Po3rmsHyTo 3amaqy
PO €IEKTPUYHUH Ta HANPYKEHUH CTaHU B OPTOTPOITHOMY EJIEKTPOIPY>KHOMY IIPOCTOPI 3
KPYTOBOIO TPIIIMHOIO 32 CHJIOBHX Ta €IEKTPUYHUX HaBaHTaXKeHb. Po3B’s130k 3ama4i oTpu-
MaHO 3a JIONIOMOTOI0 BHKOPHCTAHHS MOTpiitHOTO mepeTBopeHHs Pyp’e Ta Pyp’e-00pa3y
¢ynkuii I'piHa U1 HECKIHUEHHOTO OPTOPOITHOTO I1°€30€JEKTPUYHOTO ceperoBuina. Tec-
TYBaHHS H1IX0/ly BUKOHYBAJIOCS JJIsl BUNIAJIKY PO3MILEHHS TPILIMHY Y TUIOLIMHI 130Tportii
TPaHCBEPCATBHO-130TPOITHOTO 11" €30€JIEKTPUIHOTO MaTepiany, UId SKOTO iCHy€ TOYHHUI
po3B’sa30K 3amadi. [IopiBHAHHS pe3yNbTaTiB OOYMCICHH MiATBEPIKYE BUCOKY e(eKTHB-
HICTh BHKOpHCTaHOro miaxony. [IpoBeneHO 4MCIIOBI JOCIIKEHHS, BUBYEHO PO3IOJLI
KOe(illieHTIB IHTEHCUBHOCTI HAIIPY>KEHb y3I0BXK (POHTY KPYroBoi TPILLIMHH B €IEKTPO-
MPY>KHOMY OPTOTPOITHOMY Matepialli Ta MPyXHUX OPTOTPOIHHUX MaTepiaiax 3a OTHOPIN-
HUX HaBaHTaxeHb. Puc.: 3. Bibmiorp.: 30 Ha3B.

UDC 539.3
Mathematical modeling and analysis of the stressed state in the orthotropic

piezoelectric medium with a circle crack / Kirilyuk V.S., Levchuk O.L., Gavrilenko
0.V. /[ System Research and Information Technologies. — 2017. — Ne 3. — P. 117-126.

A mathematical model for the analysis of the stress state in an orthotropic
electroelastic material with a circular (penny-shaped) crack is developed. The model is
based on the consideration of the coupled system of electroelasticity equations. The
problem on electric and stress states in orthotropic piezoelectric space with an elliptical
crack under the force and electric loading was considered. The solution of the problem
was obtained by means of using of the triple Fourier transform and Fourier image of
Green's function for an infinite orthotropic piezoelectric medium. The approach was tested
in the case of the location crack in the isotropy plane of transversely isotropic
piezoelectric material for which there was an exact solution of the problem. The
comparison of the calculated results confirmed the high efficiency of the used approach.
Numerical experiments were conducted and distributions of stress intensity factors along
elliptical crack front in orthotropic piezoelectric materials and elastic orthotropic materials
under uniform force loading were investigated. Figs.: 3. Refs: 30 titles.

YK 004.021, 004.052
Merpuka Ta ajropuT™m JUIsl po3paxyHKy NOAIOHOCTI ABOX 4YacOBUX MOCJTiZOBHOCTEN
noxaiii / C.C. HikosaeB // CuctemMHi nociikeHHs Ta iHGopMartiiai TexHomorii. — 2017.
— Ne 3. —C. 127-135.

VY medxkux mporpaMax 3 aHajli3y 4acOBHX IOTOKIB IMOiH BUHHKA€E MpobiieMa BUMi-
PIOBaHHS «IIOAIOHOCTI» MOCTIJOBHOCTEH NUX MOJiH. Y poOOTI miJ TEPMiHOM «IIOCIiTOB-
HICTh HOMIH» pO3yMI€TbCS YIOPSIKOBAaHWI CKIHYEHHMH MacHB MOMEHTIB BHHHKHEHHS
mofii B 9aci. [lomano MeTpuky i anroput™ oOUMCIIEHHS MOMIOHOCTI MK JABOMA yIOpPA-
KOBaHMMH TIOCITiTOBHOCTSIMHU TIOAiH. OTNHCcaHO POIEeIypPY, 32 SIKOI0 PO3PaxOBYIOTHCS Mipa
noAi0HOCTI IBOX MOTOKIB NOAiH i HaOip map iHAEKCIB, 10 MOKa3yIOTh BIIIOBIAHI MOMEH-
TH BUHHKHEHHS MMOJii B KOXKHIH 3 WX mociioBHOCTel. Puc.: 2. biomiorp.: 3 Ha3B.

VK 004.021, 004.052
MeTpuka U aIropuTM 1JIs pacyéra noaodusi AByX BpeMeHHBIX MOC/Ie10BaTeILHOCTEH

coobrThii / C.C. HukonaeB // CucteMHi MOCTIDKEHHS Ta iH(opMamiiiHi TeXHOJIOTIl. —
2017. — Ne 3. — C. 127-135.

Y HEKOTOpBIX Mporpammax Mo aHaJIKU3y BPEMEHHBIX MOTOKOB COOBITHII BO3HUKAET
npobJieMa M3MEPEHUST «CXOICTBA» IMOCICIOBATEIBHOCTEH ITHX COOBITHIA. B paboTe mox
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TEPMHUHOM «IIOCIICAOBATEILHOCTh COOBITUI MOHUMACTCS YIOPSAIOYCHHBI KOHEUHOMED-
HBII MaCCHB MOMCHTOB BO3HUKHOBCHMUA CO6])ITI/IH BO BpEMCHHU. HpeﬂCTaBHeHbI METpHKa U
QITOPUTM BBIYUCIICHHS TIOA00US MEXIY IBYMS YHODPSIOYEHHBIMHU MOCIIEI0BATEIbHOCTSI-
MU coObITH. OmnucaHa mporeaypa, Mo KOTOPOW pPacCUMTBHIBAIOTCS Mepa CXOJACTBA JBYX
MIOTOKOB COOBITHI ¥ HA0Op Tap MHICKCOB, MMOKA3hIBAOIIUX COOTBETCTBYIOIINE MOMCHTHI
BO3HHUKHOBEHHUS COOBITHS B KON M3 3THX TocieaoBaTenbHOCcTel. Puc.: 2. bubmumorp.:
3 Ha3B.
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