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MPOTPECUBHI IHOOPMALIITHI TEXHOJIOTT, PROGRESSIVE INFORMATION TECHNOLOGIES,
BUCOKONPOJAYKTHUBHI KOMIT'IOTEPHI HIGH-EFFICIENCY COMPUTER SYSTEMS
CUCTEMHA

YK 519.854.2

3anaua nmodya0BH JOIYCTHMOIO PO3KJIANY 3 HAMNMIZHIIMM MOMEHTOM 3amycKy i MiHiMalIb-
HUM CYMapHUM BHnepeI:xeHHs M / 3ryposchkuii M.3., ITaBios O.A., Xaayc O.A. // Cuc-
TEMHI JJoCIiPKeHHs Ta iHdopmauiiHi Texnonorii. — 2015. — Ne 2. — C. 7-15.

PosrnstHyTO 33139y CKiIafgaHHS PO3KJIaLy BUKOHAHHS OJHHM IIPUIIAJOM HE3aIEKHHX PO-
0iT 3 Pi3HUMHU TPUBAIOCTSIMU Ta AMPEKTUBHUMHU T€PMiHAMM 3a KPUTEPisIMU MakcuMizalii Mo-
MEHTY 3allycKy poOiT i MiHiMi3alii cyMapHOro BUIIEPEKEHHS, B IKOMY BCi poOOTH HE 3arli3-
HIOIOTBCS. [T BCTaHOBIGHOTO MOMEHTY 3aIlyCKy IIPEACTABICHO AaITOPHTM TOOYIOBH
JOIIyCTUMOTO PO3KJIagy 3 MiHIMaJbHUM CyMapHHM BUIEpemXeHHsSM. HaBeneHo noBeneHHS
TOTO, IO 33/ia4a MoOYJOBH TOITyCTHMOTO PO3KIATy ONTHMAIbHOTO OJHOYACHO 33 KPUTEPiIMU
MaKCHMi3allii MOMEHTY 3alycKy 1 MiHiMi3allii CyMapHOrO BHIEPEIKEHHS pOOIT, 3aaHuX
y nekcurpadivHOMy NOpsAKY € P-Bupimenoro. 3anpornoHOBaHO TOYHUE NONTIHOMIiaJdbHUHN all-
TOPHUTM BU3HAYCHHS JOITyCTHMOTO PO3KIay, ONTHMAIBFHOTO 3a KPHTEPieM MiHiMi3amii cymap-
HOTO BUIIEPEKEHHS JUIS 3alaHOT0 MOMEHTY 3aIlyCKy B CHUCTEMI, 5IKa CKJIAJA€ThCs 3 MHOXHUHU
He3aJeKHUX POOIT, BAKOHAHUX Ha ojHOMY npunafi. Puc.: 1. Tabmn.: 4. bibmiorp.: 2 Ha3BU.

UDC 519.854.2

The problem of constructing a feasible schedule with maximum startup time and
minimum total earliness / Zgurovsky M.Z., Pavlov O.A., Khalus O.A. // System Research
and Information Technologies. — 2015. — Ne 2. — P. 7-15.

We considered a problem of scheduling a single device performing independent tasks
with different durations and due terms on the criteria of maximizing the startup time of the task
and minimizing the total earliness, in which all the tasks are not delayed. For the specified
launch time, the algorithm is presented to build a feasible schedule with the minimum total
earliness. The proof is provided that the problem of constructing an optimal feasible schedule
according to the criteria of maximizing the startup time of the task and simultaneously
minimizing the total earliness specified in the lexicographical order is P-solvable. We propose
an exact polynomial algorithm for finding the optimal schedule on the criteria of minimizing
the total earliness for a given startup time of the tasks. Figs.: 1. Tabl.: 4. Refs.: 2 titles.

VK 681.03

Hcnonb3oBaHne MOJe/IM AKTOPOB ISl peajli3aluy pacnpeesIeHHbIX FeHeTHYeCKHX aJl-
roputMoB / I'nuéosen H.H., 3unuyk C.A. // CuctemHi focniIKeHHs Ta iHopMaliiHi Tex-
Houoril. — 2015. — Ne 2. — C. 16-25.

HccnenoBana BO3MOXKHOCTh IPUMEHEHHUSI MOAEIN aKTOPOB B Ka4eCTBE CPEACTBA IPOCK-
TUPOBAHMS U aHAJIN3a BHICOKOHATPYXKEHHBIX PACIpeeIeHHbIX IPOrPaMMHBIX cucTeM. OCHOB-
HO€ BHUMaHHE YAEIEHO HCIOJB30BaHUIO MOJENU aKTepOB IS PealU3aluyl MapajuieIbHOTO
pacipesieIeHHOr0 TeHeTHUeCKoro aaropurma. Crenan 0030p pasIUYHbBIX MOAeNei mapai-
JeNIbHBIX PAcIpeleieHbIX T€HETUUECKUX aITOPUTMOB, OUEPUEHbl UX MPEUMYLIECTBA U HEJO0-
cTaTKH. J1 KOHLENIHMH «XO35MH-paboure» MPeUIOKEHO NPUMEHEHHE €€ CHHXPOHHOTO
W aCHHXPOHHOTO BapHaHTOB K mojnenu aktepoB. CpencrBamu QperimBopka Akka coznana
pacrpezneneHHas cucTeMa — KJacTep akTepoB. B cpenme KiacTepa ONHMCaHO Pa3BEpTHIBAHUE
IPUMUHEHHUS, KOTOPOE AEMOHCTPUPYET HCIIOIb30BaHUE MPEMIOKCHHON aJanTaliy KOHIIEI-
UM «XO35MH-PaOOTKHK» [JIs PElICHHs 3aJayd IIOMCKA Hauiydlleill cTpaTeruy MOBEICHUS
poboTa B uCKyccTBeHHOM cpepe. Puc.: 2. Tabmn.: 1. bubmmorp.: 18 Ha3s.

UDC 681.03
An application of Actor model for the distributed genetic algorithms development / Gly-
bovets M.M., Zinchuk S.O. // System Research and Information Technologies. — 2015. —
Ne 2. —P. 16-25.

The article presents an application of the actor model for the high load systems
development and analysis. The main attention is dedicated to the usage of actors for an
implementation of the distributed genetic algorithms. Different models of parallel distributed
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genetic algorithms, such as Master-Slave, coarse-grained, and fine-grained genetic algorithms,
were investigated in regards to their strong and weak points. Synchronous and asynchronous
variants of the Master-Slave approach were adapted to the actor model. With the power of
Akka framework, a distributed system — cluster of actors — has been successfully created.
Finally, the deployment into the cluster environment of a real program is described which
demonstrates the usage of the proposed adaptation of Master-Slave approach for the task of
finding robot’s best behavior strategy inside an artificial environment. Figs.: 2. Tabl.: 1. Refs.:
18 titles.

YIK 519.6+625.1
KomiuiekcHoe JeTepMHHUPOBaHHOE OLICHHBAHUE CJIOKHBIX HepapXHM4ecKH-CeTeBbIX
cucteMm. Yactp II. JlokanbHoe u nmporHoctuudeckoe onennBanue / [omumyk JI.A., Iloan-
myk AJL., Smkak M.C. // CuctemHi gociipkeHHs Ta indopmaniiiHi Texnonorii. — 2015, —
Ne 2. — C. 26-38.

[Ipenyoxkena MeToAMKAa KOMILIEKCHOTO JI€TEPMUHHUPOBAHHOIO OLICHUBAHMS CIIOKHBIX
CUCTEM C HEepapXU4YEeCKU-CETEBOW CTPYKTYPOHl, COCTABISIONMMU KOTOPOH SIBISIOTCS METOJBI
JIOKaJIBHOTO, MPOrHOCTUYECKOr0, arperMpOBAaHHOTO M HMHTEPAKTHBHOI'O aHAINW3a COCTOSHUS,
KadecTBa (DYHKIMOHMPOBAHUS M B3aMMOJECHCTBHS OOBEKTOB CHCTEMBI BCEX YPOBHEH mepap-
xuu. OnucaHbl METO/IbI JJOKATBHOTO U MIPOTHOCTHUYECKOTO OLIEHUBAHMUS MOBEICHUS XapaKTepu-
CTHK DJIEMEHTOB CHCTEMBbI, SBJISIOLIMECS OCHOBOW Ul JabHEHIIEro moCcTpoeHus: 0000IeH-
HBIX BBIBOJOB 06 €€ COCTOSIHHUHU U KAa4YCCTBEC (pyHKLlI/IOHI/IpOBaHI/Iﬂ. HpeZLJ]O)KCHHaﬂ YTO4YHCHHAas
OanbHas IIKaja OL[EHOK IO3BOJIIET HE TOJIBKO OINPEIEIUTh Ka4eCTBO MIEMEHTa, HO U YACTUYHO
YCTaHOBUTh NPUYMHBI OOHAPYKEHHBIX HeloCcTaTKOB. [IporHocTHuecKuii ananus 1aeT BO3MOXK-
HOCTh CBOEBPEMEHHO YNPEIUTh U OTPEarnpoBaTh HA BO3ZMOXKHOCTb MPEOAOJICHHUS AJIEMEHTOM
«mopora 6e3onacHocTHy. [IpeanokeHsl cpeacTBa BU3yaaH3aliy JOKAIBHBIX M IPOTHOCTHYEC-
KHMX OLIEHOK JIEMEHTOB CHCTEMBI, ITO3BOJISIONINE ONIEPATUBHO pearupoBaTh Ha OOHApYyKEHHbIE
WM NOTEHIMAJIbHBIE HEAOCTATKU. D(PPEKTUBHOCTD MPEJIaraéMbIX METOJIOB ITPOMLIIOCTPUPO-
BaHa Ha IPUMEpe aHaJIH3a KauecTBa 0OBEKTOB IMyTEBOrO M CTAHIMHOHHOTO XO35HCTBA JKeles-
HOJIOPOKHOM TPaHCIIOPTHOM cucTeMbl YKpanHbl. Puc.: 2. Ta6u.: 1. bubmuorp.: 29 Hass.

UDK 519.6+625.1

Complex evaluation of the complex hierarchical-network systems. Part II. Local and
forecasting evaluation / Polishchuk D.O., Polishchuk O.D., Yadzhak M.S. // System Re-
search and Information Technologies. — 2015. — Ne 2. — P. 26-38.

Methods of complex deterministic evaluation of the complex systems with the
hierarchical-network structure are proposed, whose components are the local, forecasting,
aggregative, and interactive analysis methods of the state, quality of functioning, and
interaction of objects in the system at all hierarchical levels. The local and forecasting
evaluation methods of behavior of system’s elements characteristics are described. These
methods are the basis for the following construction of generalized conclusions about the
system's state and the quality of its functioning. The proposed refined points-based evaluation
scale allows not only to determine the quality of an element, but also to partly establish the
reasons for detected deficiencies. The forecasting analysis allows to preempt and to respond in
a timely manner to the possibility for an element surpassing "the safety threshold". Means for
visualization of the local and forecasting evaluations of system’s elements are proposed that
can timely react to detected or potential drawbacks. The effectiveness of the proposed methods
is illustrated by an example that analyses the quality of rolling stock and infrastructure objects
of the rail transport system of Ukraine. Figs.: 2. Tabl.: 1. Refs.: 29 titles.

YK 621.391:004.73

OuniHKa cTaTHCTHYHHUX BJACTHBOCTEH IOC/Ii10BHOCTEell HA BUX0Ji KOMOiHaLiiiHOrO reHe-
paropa 3a gonomoror rpagiunux tecriB / Jlapnancokuii A.Q., ®@aype E.B. / Cucremni
JoCITipKeHHs Ta iHdopMartiiHi TexHoorii. — 2015. — Ne 2. — C. 39-50.

Po3rnsiHyTO Kilac KOMOIHALIHHUX TC€HEPATOPIB, B AKOMY B SIKOCTI KOMOIHYI04Oi QyHKIIIT
BUKOPHUCTOBYETHCS OTEpallisi MiJICYMOBYBaHHs B JICIKOMY KiHIIeBOMY moui. JlocmimkeHo cra-
TUCTHYHI BJIACTHBOCTI TOCIIJIOBHOCTI YMCENl Ha BHXOJI KOMOIHAI[IfHOTO TeHepaTopa, e
B SIKOCTI BUXiJHHX NEPBUHHUX I'€HEPATOPiB BUKOPUCTAHI TaOIMIi MEPECTAHOBOK i3 B3a€MHO
IPOCTUMHU IepiofgaMu NOBTOpeHHs. Po3risHyTo rpadiuHi MEeToqu BU3HAYECHHS CTATUCTHYHUX
BJIACTUBOCTEN MOCIITOBHOCTEH umcell. 3po0ieHO aHali3 OTpUMaHHUX 3a JOIOMOIro rpadiu-
HUX TECTIB CTaTUCTUYHUX XapaKTEPUCTUK MOCIIJOBHOCTI Ha BUXOJi KoMOiHaliiHOro renepa-
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TOpa 3 Pi3HUM 3alOBHEHHSM BUXIJHHMX TaOIULb NEPECTaHOBOK (JIiHIMHUN KOHIPYEHTHHMH
METOJl, KBaHTOBHH TEHEpaTop BUMAAKOBHX 4YHCEN), BHKOHAHO iX TOPIBHIHHA
3 XapaKTePUCTUKAMHK MOCIIIOBHOCTEH HA BUXOJI ICHYIOUHMX T€HEpaTOpiB BUIAIKOBUX (ouUQ-
poBaHi pazionrymu) i nceaoBunaakosux («Buxop Mepcenay) uncen. OTpumaHi pe3ysibTaTu
CBiYaTh NMPO iAEHTUYHICTh OTPUMAHUX 32 JOIOMOIOI0 rpadiuHUX METOAIB OLIHKHU CTaTH-
CTHYHMX BJIACTUBOCTEH BCIX JOCIIKYyBaHUX MociigoBHOcTeil. Puc.: 6. bidmiorp.: 12 Ha3B.

UDC 621.391:004.73

Evaluation of statistical properties of the output sequence of combination generators with
graphics tests / Lavdanskiy A.O., Faure E.V. / System Research and Information Tech-
nologies. — 2015. — Ne 2. — P. 39-50.

In this paper, we consider a class of combination generators wherein the summation
operation in a finite field (sum modulo) is used as the combining function. The statistical
properties of sequences of numbers at the output of the combination generator where the
primary source generators use permutation tables with relatively prime periods of recurrence is
studied. Graphical methods for determining the statistical properties of sequences of numbers
are considered. Using graphical tests, the analysis of statistical characteristics of the sequences
at the output of the combination generator is performed with different primary tables of
permutations (linear congruential method, quantum random number generator) and these
characteristics are compared with the characteristics of output sequences of existing generators
of random (digitized radio noise) and pseudorandom ("Mersenne twister") numbers. The
results demonstrate identical statistical properties of all sequences tested in this paper. Figs.: 6.
Refs.: 12 titles.

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

YIAK 519:81

O:kuaeMasi M0JI€3HOCTh B CUTYAMSIX NPUHATHS PelleHUi o CJIy4YaiiHbIMH B IIHPOKOM
cMmbiciie nmociaencreusimu / UBanenko B.U., ITacnunandenko U.A. // CuctemHi 10CITiHKEHHS
Ta iHpopMauiitHi TexHonorii. — 2015. — Ne 2. — C. 51-58.

[IpenioxxeHo pacnpocTpaHEHHE TEOopeMbl 00 OXKHMIAEMOMl TOJIE3HOCTH Ha CHTyalluu
NPUHATHS PEIICHUH CO CIy4YaHHBIMU B LIMPOKOM CMBICIE MOCIEACTBHAMH. CTaTHCTHYECKAs
3aKOHOMEPHOCTb COOTBETCTBYIOILETO CIIyYaifHOTO SIBIICHHS MMeeT (opMy ceMeicTBa KOHEYHO-
aJITUTHBHBIX BEPOSITHOCTHBIX Mep. JTO ceMelCcTBO MMeeT 0ObEKTUBHOE MPOUCXOXK/ICHUE U, B3sl-
TOE B IEJIOM, OIMCHIBAET 3aKOHOMEPHOCTh CIIy4alHOTo sIBJICHHS. PelleHHsM TOCTaBICHBI
B COOTBETCTBHE CTATUCTUUECKHE 3aKOHOMEPHOCTH Ha MHOXKECTBE IocieACTBUH. [IpenoskeHs
€CTECTBEHHBIE YCJOBHS Ha OTHOLICHHE MPEANMOYTEHHS HA MHOXKECTBE BCEX CTATHCTHYECKUX
3akoHOMepHocTel. [Toka3zaHo, YTO OHU eCTh HEOOXOIUMBIMH U JOCTATOUHBIMH JIJIsl CYIIECTBO-
BaHMs M €IMHCTBEHHOCTH (YHKI[MOHAJIA MOJIE3HOCTH B ()OPME MHUHUMYMa OXKHJIAeMOI MoJie3-
HOCTH D3JIEMEHTOB CTAaTHCTHYECKOH 3aKOHOMEPHOCTH. IloydeHHBI pe3ylbTaT NPUMEHEH
B PEIICHUH 3aJad TMPUHATUS PEIICHUH, K W3MEPEeHHI0O WH()OPMATHBHOCTH JKCIIEPUMEHTa
W HEONPE/ICTIEHHOCTH B CUTYalluy NPUHATH pereHuii. bubmuorp.: 20 Ha3s.

UDC 519:81

Expected utility in decision-making situations with random in a broad sense conse-
quences / Ivanenko V.I., Pasichnichenko I.O. // System Research and Information Tech-
nologies. — 2015. — Ne 2. — P. 51-58.

An extension of the expected utility theorem for decision-making situations with random
in a broad sense consequences is proposed. The statistical regularity of a corresponding
random phenomenon is a family of finitely additive probability measures. This family has an
objective origin and taken as a whole describes the regularity of arandom phenomenon.
Statistical regularities on the set of consequences correspond to decisions. Natural conditions
on a preference relation on the set of all statistical regularities are proposed. It is shown, that
they are necessary and sufficient for the existence and uniqueness of the utility functional that
is a minimum of the expected utility of the elements of a statistical regularity. The result is
applied to solving decision-making problems, measuring the information content of
an xperiment and the uncertainty of a decision-making situation. Refs.: 20 titles.
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YK 519.8

AHaJi3 ¢iHaHCOBOrO CTaHy il NPOrHO3yBaHHs PU3NKY OaHkpyTcTBa OaHkiB / OBi Hadac
Arai ar I'amim, 3aituenxo 10.I1., Boiitenko O.C. // Cuctemui pocnijmkeHHs ta iHpopma-
wiiiHi rexgoiorii. — 2015, — Ne 2. — C. 59-74.

PosrnssHyTo mpoGiiemy aHami3y (iHAaHCOBOTO CTaHy W MPOTHO3YBaHHsS PU3HMKY OaHK-
pyTcTBa OaHKIB Ha MpUKIaAl OaHKIBCbKOI cucTeMu Ykpainu. {1 HocHigkeHHs Oyso oOpaHo
(inancoBi nokazHuku 170 OaHkiB Ykpainu, 3 sikux 120 GaHKIB CTAaHOBWJIM HaBYaJIbHY BUOIp-
Ky, a 50 6aHKiB — nepeBipouHy. BukopucraHo naHi 3a pik Ta Ba POKU 0 KpU3HM OaHKIBCHKOI
cucremu 2008-2009 pp. BpaxoByioun HEJOCTOBIpHICTh HU3KU BUXIIHHMX JaHUX 3a (hiHaHCO-
BUMH MMOKa3HUKAMH UIS PO3B’SI3KY L€l MPpoOIeMHu 3anpOIIOHOBAHO BUKOPUCTOBYBATH HEYITKi
Metoau: HewiTki HeiponHi Mepexi ANFIS ta TSK, a takox Heuitkuiit MI'YA. IlpoBeneHo
eKCIIePUMEHTAJIbHI JOCII/KEHHS 3aIPOIIOHOBAHIX METOJIB, BAKOHAHO OIIHKY 1X e(heKTHBHO-
CTI ¥ TPOBENCHO MOPIBHJIBHUN aHaNi3 i3 KIACMYHUMH YiTKUMH METOIAMH OIIHKH PU3UKY
0GaHKpyTCTBa. Y pe3y/NbTaTi €KCIEPUMEHTIB BCTAHOBIEHO, IO Cepell HEHPOHHUX MEpex Me-
pexxa TSK nae 6inbmn TouHi pesyiabTatd, Hixk Mepexka ANFIS. 3MiHa KiTbKOCTI mpaBMil y
HaBYaJIbHIN BUOIpLi HE BUSBISLE 3HAYHOIO BIUIUBY Ha pe3yJbTaTH NMporHosysaHHd. [TopiBHIo-
I0YM HEUiTKi MeToau OyJI0O BCTAHOBIICHO, III0 HEYiTKI HEWPOHHI MEpexi JalTh Kpallli pe3yiib-
TaTW IPY BUKOPHCTAaHHI 3a PiK 0 IPOTHO3Y, TOOTO MPH KOPOMKOCMPOKOBOMY NPOSHO3YBAHHI,
a Heuitkuii MI'YA nae kpaiii pe3ynbTati Mpu BUKOPUCTAHHI JTaHHUX 3a J1Ba i OiJIbIIEe POKIB 110
MPOTHO3Y, TOOTO TPU Q0820CHPOKOBOMY NPOSHO3Y6aHHI Ha 1Ba ¥ OLIbII pokiB. Puc.: 2. Tabmn.: 17.
bi6niorp.: 4 Ha3BU.

UDC 519.8

Financial state analysis and bankruptcy risk forecasting for banks / Ovi Nafas Aghaie
agh Ghamish, Zaychenko Y.P., Voytenko O.S. // System Research and Information
Technologies. — 2015. — No 2. — P. 59-74.

The problem of banks financial state analysis and bankruptcy risk forecasting is
considered. In this study, financial indices of 170 Ukrainian banks were chosen, the training
sample included 120 banks, and the test sample included 50 banks. Financial indices were
taken one and two years before the 2008-2009 crisis of the bank system in Ukraine. Taking
into account the uncertainty of the input data, the following fuzzy methods for solving this
problem are suggested: fuzzy neural networks (FNN) ANFIS, TSK and fuzzy GMDH. The
experimental investigations of the suggested methods were performed and their efficiency was
estimated for the bank system of Ukraine. The comparative analysis of the suggested fuzzy
methods with conventional classical methods was performed. The results of experiments
showed that FNN TSK gave a better forecast than ANFIS. Also, the increase in the number of
rules in FNN does not improve the forecasting accuracy. While comparing different fuzzy
methods, it was found that FNN TSK gives a more accurate forecast at the short-term forecast
(one year), while fuzzy GMDH gives a better forecast at the middle and long-term intervals
(two and more years). In a whole, the fuzzy methods give a better forecast than classical
methods in the problem of Ukrainian banks bankruptcy risk forecasting. The most essential
financial indices for bankruptcy risk forecasting were determined. Figs.: 2. Tabl.: 17. Refs.:
4 titles.

YK 004.046: 004.896: 004.942
Liai Ta 06’exTn Hayku npo cepicu / [lerpernko O.0. // CucTeMHi TOCTIKEHHS Ta iH-
(dhopmauiiini rexnomnorii. — 2015. — Ne 2. — C. 75-82.

Macmitab, CKIaHICTh 1 B3aEMO3AJICKHICTh CYYaCHUX CHCTEM CEpPBICIB y 3B’S3KY 3 TJIO-
Oaumizaiieto, geMorpadiYyHIMHU 3MiHAMHU Ta TEXHOJOTIYHUMH PO3pOOKaMH JTOCATIH Oe3mpere-
JICHTHOTO piBHs. Y Hai0inbln po3BUHEeHUX KpaiHax noHan 70% BBII dopmyeTbes iHgycTpieto
CepBICiB, B fKil 3aifHATO CLOrO/HI (32 iHpOopMaliero MikHapoAHOT OpraHizaiis mpaiti) Oiiblie
MOJIOBUHU JIIOACTBA. BUKIIaJIeHO OCHOBHI 3aBJaHHsI HAYKU IO CEPBICH, 1[0 BUHHKJIIA HEIO/a-
BHO 3 iHiiatuBu ¢ipmu IBM. ITociiOBHO PO3MIISSHYTO TEMATHKY HAYKOBHX JIOCII/XKEHb, 3a-
BIaHHs Oi3Hecy, OCBITU Ta JEp>KaBHUX OpraHiB y raiy3i mMaclutaOyBaHHS 1 BIOCKOHAJIEHHS
cUcTeM cepBiciB. MOMXIIMBOCTI 1HXKEHEPHOTO Ta KaJPOBOT0 3a0€3MeUYEHHS POLIECIB CTBOPCHHS
Ta MIITPUMKU CHUCTEM CEpPBICIB MPOJEMOHCTPOBAHO HA MPUKIAIl CEPBICHOI CHCTEMH YIpaB-
JIHHA B3a€MOBIZJHOCMHAMH 3 KitieHTamu. Puc.: 3. BiGumiorp.: 7 Ha3B.
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UDC 004.046: 004.896: 004.942
Objects and methods of service science / Petrenko O.0. // System Research and Information
Technologies. — 2015. — No 2. — P. 75-82.

The scale, complexity, and interdependence of modern systems of services in relation to
globalization, demographic changes, and technological developments have reached an
unprecedented level. In most developed countries, more than 70% of GDP is generated by the
service industry, which employs today (according to the International Labour Organization),
more than half of humanity. This paper describes the main tasks of the science of services that
occurred recently at the initiative of the IBM company. Research topics, the tasks of business,
education, and the government in the field of improving and scaling systems of service are
consistently considered. The capabilities to provide engineering and human resources for
processes of development and maintaining service systems are demonstrated by the example of
a service-oriented Customer Relationship Management system. Figs.: 3. Refs.: 7 titles.

YK 519.86
MopeaoBaHHs i nporuno3yBanns npouecy ingusinii B I'py3ii / Foronanze H.I'. // Cuctemui
JocmipkeHHs Ta iHdopMartiiai TexHonorii. — 2015. — Ne 2. — C. 83-87.

[Iporiecn eKOHOMIKM TEPEeXiHOr0 Tepioay pPO3BUBAIOTBCS B YMOBaxX BIUIMBY
pi3HOpiAHUX 30ypeHb, sIKi MPU3BOJATH 10 HOTIPLIEHHsS INOKA3HUKIB HA MIKPO- i MakpoOpiBHi.
Jlis miIBUILEHHS SIKOCTiI YNPaBIiHHA Ta MPOTHO3YBAaHHS MaKpPOCKOHOMIYHHMMH IpOIiecaMi
HEOOXiTHO 3aCTOCOBYBAaTH Cy4yacHI METOAU MOJENIIOBAHHS Ta YIpaBliHHA. Y poOOTI A
BUPIIICHHS 3aBJaHHS MOJICIIOBAHHS 1 POrHO3yBaHHs 00paHo mpotec iHOIALIT, SKuil € oqHIM
3 3Ha4YyllUX MOpoueciB il OaraThbox KpaiH cBiTy. IIpoBeneHo aHanmiz mpouecy iHGuALii
B ['py3ii, Ha OCHOBI SKOT0 BU3HAYCHO HOTO MO3UTUBHI i HETaTHBHI CTOPOHHU, & TAKOXK MPHUYUHH
1 HacHiJK{ Cyd4yacHOro IpoTikaHHS mpouecy. Ha ocHOBI (yHKIIOHAIBHOIO MifXOXLY
noOy/JJOBaHO CTOXaCTUYHY aBTOPETPeciiiHy MOJEeNb APYroro MOPSAKY, SKa BiIPi3HIEThCS
IIPOCTOTOI0 CTPYKTYPU 1 BHCOKHM CTYICHEM aJeKBATHOCTI EKCIICPHMEHTAIPHUMH NAHUMH.
Pi3HuileBe pIBHSHHA BHUPIIICHO MeETOAOM Bapiamii mnapamerpiB. Otpumano (yHKIIiO
HPOTHO3YBaHHS Ha OCHOBI DIIICHHS PI3HHUIIEBOTO DIBHSHHSA, SKa BHUKOPHCTOBYETHCS I
KOPOTKOCTPOKOBOT'O POTHO3YBaHH npouecy iHGnil. OTpuMany MoJesb Oy1e BHKOPHCTAHO
JULS OIITUMAJIBHOTO yNpaBIiHHA mpouecoM indusuii. Puc.: 1. Tabmn.: 1. bibniorp.: 3 Ha3Bu.

UDC 519.86
Modeling and forecasting of the inflation process in Georgia / Gogoladze N.G. // System
Research and Information Technologies. — 2015. — No 2. — P. 83-87.

The processes of Transition Economic are developing in the conditions of diverse
disturbances which lead to deterioration of indicators on micro and macro levels. To improve
the quality of management and forecasting of macroeconomic processes it is necessary to
apply modern methods of modeling and control. In this paper, to solve the problem of
modeling and forecasting inflation process is selected, which is one of the most important
processes in many countries of the world. The analysis of the inflation process in Georgia, on
the basis of which its positive and negative sides are defined, as well as the causes and
consequences of the process is carried out. On the basis of the functional approach the
stochastic autoregression model of the second order is constructed. This model has simple
structure and high degree of adequacy of experimental data. By the method of parameters
variation the differential equation is solved. On the basis of the solution of the differential
equation which is used for short-term inflation process forecasting, the forecasting function is
received. The resulting model will be used for the optimal control of inflation process. Fig.: 1.
Tab.: 1. Ref.: 3 titles.

MATEMATHYHI METOJH, MOJEJII, TPOBJIEMHA MATHEMATICAL METHODS, MODELS,
1 TEXHOJIOT'Ti JOCJIJIKEHHS CKJIAJTHUAX PROBLEMS AND TECHNOLOGIES FOR
CUCTEM COMPLEX SYSTEMS RESEARCH

YIK 519.711.2
BinHoBj1eHHs1 PYHKIiOHAILHUX 3aKOHOMIpPHOCTeli Ha ocHOBi MHoro4./1eHiB I'erendayepa /

MMankparosa H.J., By3ans 1.B., Jamyk B.O. // CucremHi IociiKeHHs Ta iHQOpMaIiitHi
texHonorii. — 2015. — Ne 2. — C. 88-96.
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Haseneno oO0rpyHTyBaHHs BUOOpY 0a30BOi ampoKCHMYy0o4oi (GyHKLIi B MoJeni BiJHOB-
NeHHsT (DYHKIIIOHATbHUX 3aJIC)KHOCTEH B aUTHBHIN 1 MyJIBTUILIIKATHBHIA (Qopmax y BUIIISIL
nosninomiB ['erendayepa. JlaHo MOpiBHSIBHUE aHaNi3 3aCTOCYBaHHS OTPUMAHUX APOKCHMYIO-
yux (DYHKIIH 3 pe3ybTaTaMyu HaOJIMKEHHS 3a JIOMOMOroro nojinomie Yeouiesa i Jlexanpa,
SKi € OKpeMUMH Bunaakamu noninomi ['erenbayepa. [TokazaHo, mo noninomu I'erenbayepa
€ OLIBII YHIBEPCATBHUMH 1 3pYYHUMH, IO J03BOJSIOTH MPU HE3MIHHIN CKIaJHOCTI OTPUMATH
BUCOKY TOYHICTh aIPOKCUMAIIi] [T OLIBII MIHUPOKOTO CIEKTPY BiJHOBIIOBAHUX 3aJIEKHOCTEH.
Puc.: 1. Ta6mn.: 2. Bibmiorp.: 9 Ha3B.

UDC 519.711.2

Recovery of functional regularities based on Gegenbauer polynomials / Pankratova N.D.,
Buzan 1L.V., Dashuk V.O. // System Research and Information Technologies. — 2015. —
Ne 2. —P. 88-96.

The choice of a base approximating function in the recovery model of functional
dependencies in additive and multiplicative forms as Gegenbauer polynomials is justified. A
comparative analysis of the applications of the approximating functions with the results of
approximation with the help of the Chebyshev and Legendre polynomials, who are special
cases of Gegenbauer polynomials is performed. It is shown that the Gegenbauer polynomials
are more versatile and comfortable, allowing for a constant computational complexity to
achieve a high accuracy of approximation for a wide range of restored dependencies. Fig.: 1.
Tab.: 2. Ref.: 9 titles.

YK 681.5.015:007

JINarHOoCTHKA HA OCHOBE MHOIOMEPHBIX He4eTKHX oTHowmeHuii / Pormreiin A.IlL., Paku-
TaHckast A.B. // CucremHi nocnimxenHs Ta iHpopmauniiini Texnonorii. — 2015, — Ne 2. —
C.97-111.

PaccMOTpeHO BOCCTAaHOBJICHHE MPUYHMH (IMAarHO30B) IO HAONIOJAEMBIM CIICACTBUAM
(cuMrnTOMaM) Ha OCHOBE MHOTOMEPHBIX HEYETKHUX OTHOLIEHUWH M PAaCIIMPEHHOI0 KOMIO3HIHU-
OHHOTO TpaBWiIa BbIBeJeHUA. [IpoeKTHpOBaHME HEYETKOW CHUCTEMBl AMArHOCTUKU COCTOUT
B PELIEHUH HEUYETKUX JIOTHYECKUX YPaBHEHUI COBMECTHO C HACTPOMKOW HEUETKUX OTHOIICHHUH
Ha OCHOBE JKCIEPTHO-IKCIEPUMEHTaIbHOW nHpopMmanun. [IpemnoskeH MEeToA peuieHus Cuc-
T€M HEYETKHX JIOTHYECKMX YpPaBHEHUH C PAaCIIMPEHHOW max-min KoMmmno3uiuen. JlokazaHsl
CBOWCTBA MHOXKECTBA DEIICHUI TaKMX CUCTEM. 3ajaya HaXOXACHUS MHOXECTBA PEIICHUU
chopmynaupoBaHa B BUJE 3aJlaydl ONTHUMM3ALUH, I PELIEHUS KOTOPOI HCIIONb3yeTcs re-
HETHKO-HEHpOHHBIH rojxon. Hacrpoiika cocrout B BIOOpE TakuX (GYHKIUH NPHHAIIE)KHOCTH
HEYETKUX IPUYMH U CIIEACTBHUI, a Takke HEUETKHX OTHOIIEHUH, KOTOpble MUHUMM3HUPYIOT
OTIMYME MEXKIY MOJEIBbHBIMU M 3KCIIEPUMEHTAIbHBIMU pe3ysbTaTaMH AuartHoctuku. [Ipen-
JIOKEHHBIN MOAXO0J MPOUIIOCTPUPOBAH KOMIBIOTEPHBIM IKCIEPUMEHTOM U MPUMEPOM TEXHHU-
4yeckoi quarHoctuku. Puc.: 9. Tabxn.: 3. bubnuorp.: 12 Ha3s.

UDC 681.5.015:007
Diagnosis based on multivariable fuzzy relations / Rotshtein O.P., Rakytyanska H.B. //
System Research and Information Technologies. — 2015. — Ne 2. — P. 97-111.

This paper deals with restoration of the causes (diagnoses) through the observed effects
(symptoms) on the basis of multivariable fuzzy relations and the extended compositional rule
of inference. The design of a diagnostic fuzzy system consists of solving fuzzy relational
equations together with tuning of fuzzy relations on the basis of information from experts and
experiments. We propose a method for solving fuzzy relational equations with the extended
max-min composition. We also prove the properties of the solution set for such systems. The
problem of finding the solution set is formulated in the form of the optimization problem,
which is solved using genetic algorithms and neural networks. The essence of tuning consists
of the selection such membership functions for fuzzy causes and effects, and also fuzzy
relations, which minimize the difference between model and experimental results of
a diagnosis. The proposed approach is illustrated by the computer experiment and the example
of a technical diagnosis. Fig.: 9. Tab.: 3. Ref.: 12 titles.
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YK 004.89:004.4

MeToa BBIYHCJIEHHS I€TbTA-COCTABISIOMUX €0 ca0kHOCTbI0 O(1) B KBagpaTH4YHOI 3a-
naye o Ha3HaYeHusX / [Monoasckuii C.B., 3opun F0.M. // CucremHi nocnimkeHHs Ta iHoOp-
Mauiiibi texaoiorii. — 2015. — Ne 2. — C. 112-121.

KBazparuunas 3aaua 0 Ha3HAYEHUsX 110 [IPaBY CUUTACTCS OAHOM M3 CaMbIX CIOXKHBIX
npo0JeM KOMOMHATOPHOM ONTHMHU3AIMK. B 3TOi CBsI3U, HAWTH ee pelieHue, OJIM3Koe K OINTH-
MaJIbHOMY, 32 Pa3yMHOE€ BPEMsI MOXHO TOJbKO C MCIOJIb30BAHHEM 3BPUCTHUECKUX AITOPHT-
MoB. OnHol U3 Hanbonee 3PPEKTUBHBIX IBPUCTHUK sBIsieTcs anroputM Robust Tabu Search,
KOTOPBI JISKUT B OCHOBE MHOTHX IMOCIEAYIONINX METadBPUCTUIECKHX aJrOPUTMOB. B pabo-
T€ OIHUCAaH HOBBII MMOAXO0J] K CKAHUPOBAHUIO OKPECTHOCTH TEKYILEro PELICHHUs, T03BOJISIO-
OIMH YMEHBIINTh HAIOJIOBUHY YMCIIO BBIYMCIECHHH JENbTa-COCTABIIIOMINX, KOTOPbIE BBIYHC-
JSUIHCh O cI0XHOCThI0O O(N) B OONBIIMHCTBE METAIBPUCTHUK, NPUMEHAEMbIX [UIS PELICHUS
KBaZpaTUYHOM 3a7aun O Ha3Ha4YeHUsX. lcciemoBanue B3aMMOCBSI3H MEXITy TPEKHUMH U HO-
BBIMH 3HAYEHUSMH JAENbTa-COCTABJIAIOIINX, MO3BOJIMIO IONYYUTh HOBYIO (DOPMYITY CIOKHO-
cti O(1) anst uX BBIYMCICHUS, YTO MPUBOAUT K yBEIHUEHHIO 10 25% ObIcTpoaeiCTBHS anro-
purMa o cpaBHeHuto Robust Tabu Search B ciayuae 3agau Gonbiioil pasmepHoct. opmyina,
HOTy4YeHHast B paboTe, MOXKET OBITh YCHEUIHO NMPHMEHEHa B APYTHX 3BPHCTHKAX, UCTIOIB3YIO-
LIMX HOJHOE CKaHUPOBAHUE OKPECTHOCTH perienus. Puc.: 4. Ta6un.: 1. bubnuorp.: 8 Ha3B.

VK 004.89:004.4
Meton o0uuncIeHHs TeabTa-cKIagoBuX 3i ckuaanicTio O(1) B kBagpaTu4Hiii 3axa4i npo
npusHauenHs / [logoancbkuii C.B., 3opin FO.M. // CuctemHi qoCiipKeHHs Ta iHpopMaIriii-
Hi TexHoyoril. — 2015. — Ne 2. — C. 112-121.

KBazparnyna 3aada mpo Npu3HaYeHHs 1O NPaBy BBAKAETHCS OJHIEIO 13 CAMUX CKJIaj-
HUX Tpo0iieM KOMOIHATOPHOI onTuMmiszalii. Y 3B’SI3Ky 3 UM, 3HAWTH 11 pO3B’A30K, OJIH3bKHIA
JI0 ONTHMAIIBHOTO, 32 PO3YMHHI 4ac MOKHA TUIBKHM 3 BUKOPUCTAHHSAM €BPUCTUYHHX aJTOPHT-
MiB. OpHi€lo 3 HaOiIbII eeKTUBHUX eBpUCTHK € anroputm Robust Tabu Search, sixuiti se-
JKHTh B OCHOBI 0araTb0X HACTYITHHX METadBPUCTUYECKHX AITOPUTMIB. Y pOOOTI OMHCAHO HO-
BUI MiAXiA 10 CKaHYBAaHHS OKOJHWII IIOTOYHOTO PO3B’SI3KY, SKHHA JO3BOJSIE 3MEHIIUTH
HAIOJIOBUHY YHCIIO OOYHCIICHD JIEbTa-CKIA0BUX, AKi o0uncaoBaucs 3i ckiaaanictio O(N)
y OUIBLIOCTI METa’BPUCTHK, LIO 3aCTOCOBYHOTBCS JISi PO3B’SI3KY KBAaJPAaTHYHOI 3a1adi mpo
npu3HadeHHs. JoCHimKeHHs B3a€MO3B 3Ky MK KOJIMIIHIMH il HOBUMH 3HAYCHHSIMHU JeTIbTa-
CKJIaJIOBUX, JI03BOJIMJIO OTpUMaTH HOBY (popmyiy ckiaanocti O(1) mist iXHBOro 004MCIICHHS,
IO MPHUBOJMTH A0 30inbiieHHA A0 25% mBuakonii anroputMy B nopiBHsHHI Robust Tabu
Search y Bunaiky 3agad Beiaukoi posMipHocTi. @opMyna, oTpuMaHa B poOOTi, Moxe OyTH yc-
ITIITHO 3aCTOCOBAaHA B IHIIMX €BPUTCTHKAX, II0 BUKOPHUCTOBYIOTH ITOBHE CKAHYBaHHS OKOJIHIII
po3B'si3ky. Puc.: 4. Ta6n.: 1. bi6miorp.: 8 Ha3B.

METOU AHAJII3Y TA YIIPABJIIHHS METHODS OF SYSTEM ANALYSIS AND
CUCTEMAMMH B YMOBAX PU3UKY CONTROL IN CONDITONS OF RISK AND
T HEBU3HAYEHOCTI UNCERTAINTY CONDITIONS

VK 519.876.2

€BoJronist 00’€KkTa AOCHIAKEeHHA i3 3aIy4eHHAM MoAu(ikoBaHOro MeToay MopdoJioriu-
Horo anajizy / CaBuenko U.A. // CucremHi nociizxeHHs Ta iHdpopMauiliHi TeXHOIOTIT. —
2015. — Ne 2. — C. 122-130.

Po3risiHyTO criocoOu BpaxyBaHHsI ITapaMeTpa 4acy y XoJIi 3aCTOCYyBaHHs MOAU(IKOBaHO-
r0 METOAy MOP(OJIOTIYHOTO aHai3y I O0YUCICHHS HMOBIPHOCTEH albTepHATHB ITapaMeTpiB
00’ekta. PO3MIISIHYTO KBa3iCTaTU4HY MOCTAHOBKY 3ajadi, II0 BpaxoBye Taki (hakTopu 3MiH
3 4acom, siK moaii 1 TenneHuii. HaBeaeHo cnoci® BpaxyBaHHSA Takux (PakToOpiB y pamKax Mop-
¢omoriunoi Tabmuui i Hemoniku ioro BukopucTaHHA. [IpeacraBieHo po3poOiaeHuil nmpuiiom
BpaxyBaHHS MOJIHM 1 TeHJEHLIN AK 30BHIIIHIX BiIHOCHO MOP(}OJIOriyHOi TabMUIll eIeMEHTIB,
10 BHOCATh MacmTabHI koedilieHTH B 3amady MOAu(iKOBAaHOTO METOAY MOPQOIOTi4HOTO
aHanmizy. [Toka3zaHo po3B’sI30K 3a/1a4i BUBUCHHS €BOJIOLIT 00’€KTa 3 ypaxyBaHHSIM 3MiH y Yaci.
Po3rnsiHyTO TMTaHHS CYIPOBODKEHHST MOP(OJIOTriyHOT MO/IeNi 1 HaBeIeHO mpuiioMu 3abe3re-
YeHHs 11 aKTyallbHOCTI Ha MPOMIDXKKY 4acy. Puc.: 2. Taou.: 3. biomiorp.: 3 Ha3Bu.
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UDC 519.876.2

Evolution of Research Objects Using Modified Morphological Analysis Method /
Savchenko 1.0. // System Research and Information Technologies. — 2015. — Ne 2. —
P. 122-130.

Methods of taking into an account the time parameter in modified morphological
analysis problems are considered in this paper. A quasi-static problem definition is considered,
which includes such time dependent factors as events and tendencies. A method of taking these
factors into account within a morphological table is given and its flaws are stated. A newly
developed technique for including events and tendencies as external elements for the
morphological table, that introduce scale coefficients into the modified morphological analysis
problem, is presented. A solution for the problem of object’s evolution considering its changes
through time, is shown. The issue of supporting a morphological table is considered and
methods are presented to guarantee this morphological table to be up-to-date during time
periods. Figs.: 2. Tabl.: 3. Refs.: 3 titles.

Y]IK 004.681

Koppeasinus 3aTpaT B MHOTOTPAHHBIX CHCTeMAX 3aluThl HHGopmanuu / Jesyenko E.I'.,
Paduyn JI.H. // CucremHi jocnimxeHHs Ta iHdopManiiini Texnonorii. — 2015, — Ne 1. —
C. 131-140.

OnTUMHU3aIMOHHBIE YIKOHOMUYECKUE 33aud WHPOPMAIMOHHON 0e30MacHOCTH Hampas-
JICHBI Ha pelIeHHe BYX OCHOBHBIX MPOOJIEM: OIlpeleeHIe ONTUMAIBHOTO pa3Mepa HHBECTH-
Ui B 3aUTy UH(OpPMALUH, KOTOPBI 0OecneunBaeT JOCTHKEHUE HAMIYUIIuX SKOHOMHYE-
CKUX IIOKa3aTeNel, U ONTUMH3AIMS paclpeieeHusl pecypcoB Mexay obbekramu. [lepexon
K MHOTOYPOBHEBBIM MHOTOPYOEXKHBIM CHCTEMaM CYIIECTBEHHO pacUIMpseT NpoOiaeMy U Bbl-
3BIBaeT PsJi BOIPOCOB, OOYCIIOBICHHBIX YCIOXKHEHHEM CTPYKTYPBI U OCOOEHHOCTSIMH PACIIO-
JIO’KEHUsl OTAEJIbHBIX 3JIeMEHTOB. PaccMOTpeHa mociaenoBaTenbHO-NapaielbHas cxeMa
PaCHONIOKEHUsI TPEMATCTBHM, Ccoaepamias oOmiee Juii BCeX OOBEKTOB NPEISTCTBUE
W MHJMBHIYaJbHbIC MpensTcTBus. [IpoaHanu3upoBaHa 1enecooOpa3HOCTh BBEICHHS JOMOJ-
HUTENBHON Tperpajbl NMPH HEU3MEHHOM OIOKeTe 3aIlUThl MHGOPMAIMU B 3aBUCHMOCTH OT
YSI3BEMOCTH TPEISITCTBUH M pacipeaeneHus nHpopManun Mexny odbekramu. Pazpaborana
METOJIMKA U MPHUBEJECHbI Pe3yJIbTaThl PACYETOB ONTUMAJIBLHOTO PACIIPEIEICHUS PECYPCOB MEXK-
Iy oOmmeil 1 MHANBUIYaTbHBIMU NIPEISATCTBUAMH. PacCMOTPEHBI YCIOBUS KOPPEISIUN MEKITY
ONTHMAJIbHBIMU DPAacIpeeICHUsIMI PECypCOB, HANpaBIEHHBIX Ha WHIUBUIYyaJbHbIE Mpe-
nATCTBHSA. [IpUBeeHHbIE Pe3yNbTaThl MOTYT OBITH MOJE3HBIMH IIPU Pa3paboTKe peKoMeHIa-
IUH 10 CO3JaHUI0 ONTHUMAIIBHBIX CHCTEM 3aIIUThl MH(GOPMALUU U YNPABICHUIO PECYpPCaMu.
Puc.: 5. bubnuorp.: 13 Ha3s.

UDC 004.681

The correlation of expenses in multi-barrier information security systems /
Levchenko Ye.G., Rabchun D.I. // System research and information technologies. —
2015. — Ne 2. — P. 131-140.

Economic optimization problems of information security are aimed at addressing two
major problems: determining the optimal amount of investment in information security, which
provides the best economic performance and optimizing the resource allocation between
objects. The transition to multilevel multi-barrier systems significantly expands the problem
and raises a number of issues arising from the complexity of the structure and physical layout
of individual items. We consider a series-parallel layout of obstacles, which contains common
obstacles for all objects and individual obstacles. The feasibility of introducing of an additional
obstacle at the constant information security budget, depending on vulnerabilities of obstacles
and the information distribution between objects, was analyzed. The method was developed
and the results of calculations of optimal allocation of resources between the common and
individual barriers were presented. Conditions of correlation were considered between the
optimal allocation of resources aimed at individual obstacles. The results may be useful in
developing recommendations for the creation of optimal information security systems and the
resources management. Figs.: 5. Refs.: 13 titles.
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