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TEOPETHUYHI TA IPUKJIAJIHI TIPOBJIEMHA THEORETICAL AND APPLIED PROBLEMS OF
IHTEJIEKTYAJIbBHUX CUCTEM IIATPUMKH INTELLECTUAL SYSTEMS FOR DECISION
HPUAHSTTSA PIIIEHB MAKING SUPPORT

YK 519.8 (075.8)

AHaJi3 AKocTi OLiIHOK MPOrHO3iB 3 BUKOPUCTAHHAM MeToAy KommuiekcyBaHHs / Bimok ILIL.,
TacanoB A.C., Basinos C.€. // CucTeMHI HOCHIDKEHHS Ta 1HPOpMaNiliHI TEXHOJIOTIl. —
2013. — Ne 4. — C. 00-00.

BHUKOpPHUCTOBYIOUH OLIHKH KOPOTKOCTPOKOBHX IIPOTHO3IB, OTPUMAHUX PI3HUMH METOJAMH,
BUKOHAHO KOMILJICKCYBaHHS OL[IHOK MPOTHO3iB Ha OAuH Kpok. IIpu npomy 3a obuucienunmu CKIT
MOXUOKaMH TSI KO)KHOTO METONy (€KCIIOHEHIliaJIbHE 3TIaKYBaHHS, WITKUH Ta HewiTkuit MI'YA,
¢ineTp Kanmvana) peanizoBaHo cxeMy 00’ €JHaHHS OLIHOK IIPOTHO3IB, sIKa 3a0e3Iedye ITiJBHUIICHHS
SIKOCTI IIPOTHO3YBaHHS B yMOBaX IPaBHJIBHOTO BHOOPY BaroBux KoedimieHTiB. OTpUMaHi eKcrepu-
MCHTaJIbHI pe3yNbTaTH 3 BUKOPUCTAHHSIM 3TraJlaHUX BHIIE METOMIB CBIJUaTh IPO MOJIMBICTH Mil-
BHILEHHS SKOCTI OLIHOK MPOTHO3IB 3aBAsSKH BUKOPHCTAHHIO 3alIPOIIOHOBAHOT CXeMU KOMOiIHyBaHHS
B yMOBax, KOJIM JucIepcii MoXHOOK OLIHOK iHAMBIAyalbHUX MPOTHO3IB GU3bKI Mk coboro. J{ms
HOPIBHAHHS PE3yJIbTaTiB IPOTHO3YBaHHA BUKOPHCTAHO MHOXKUHY CTaTUCTHYHMX IapaMeTpiB SKOCTI
nporuo3sy. Puc.: 0. Ta6mn.: 0. Bibmiorp.: 0 Ha3B..

UDC 519.8 (075.8)

Analysis of forecasting estimates quality using the method of complexation / Bidyuk P.I.,
Gasanov A.S., Vavilov S.Ye. // System Research and Information Technologies. — 2013.
— Ne 4. — P. 00-00.

Using estimates of short-term forecasts, obtained by different methods, complexation of fore-
casts estimates is done for one step. While on calculated RMS errors for each method (exponential
smoothing, crisp and fuzzy MGAA, Kalman filter) scheme of association of forecasts estimates,
which increases the quality of forecasting in conditions of correct choice of the weight factors is
realized. The obtained experimental results using the above mentioned methods suggest opportuni-
ties to improve the quality of forecasts estimates through the use of the proposed scheme of combin-
ing in conditions when the dispersion errors of the estimates of individual forecasts are close to each
other. To compare the results of forecasting a set of statistical parameters of the forecast quality is
used. Figs: 0. Tabl.: 0. Refs: O titles.

YK 519.713: 631.411.6

OCHOBBI METOIUKH KOMILIEKCHOH OLIEHKH 9KOJIOIHYHOCTH CHCTEM OKpYy:karoueii cpeanb / Ko-
3yas T.B., HlaponoBa H.B., EmennsnoBa I.1., Ko3zyas M.M. // CuctemHi 1OCHiIKESHHS Ta iH-
(dhopmaniitai TrexHonorii. — 2013. — Ne 4. — C. 00-00.

IIpenocTaBneHbl TEOPETHKO-IPAKTUIECKAE OCHOBEI 00OCHOBAHMS METOJVMKH OLCHKU 3KOJIO-
THYHOCTH Ha OCHOBE BEPOSITHOCTHO-3HTPOIMIHHOTO PHCK-aHAIN3a JUIS PEIICHHs 3a/1ad SKOJIOTHIeC-
KO O€30IacHOCTH Ha YPOBHE JAaHIA(THO-TEOXMMHYECKHX KOMIUIEKCOB U IPUPOJHO-
TEXHOTEHHBIX TeppUTOpHH. IIpensoKeHO I yCTAHOBJICHUS MEXaHW3MOB YCTPAHEHUsS HPSIMOM
CBSA3U MEXIY SKOHOMUYECKHM PAa3BUTHEM M YXYAILICHHEM COCTOSHHS OKPYKalOIeH eCTeCTBEHHOM
Cpelibl BBECTH BEPOSTHOCTHO-3HTPOIMHHBIN aHAIM3 COCTOSIHUS CHCTEMHOTO OOBEKTa Ha MHUKPO- U
MaKpO ypOBHE HCCIIEJJOBAaHUS OTHOCHTEIILHO JAHHBIX «COCTOSHHE — IIPOIIECC — COCTOSIHIE» OTHOCH-
TEJIbHO TOMEOCTa3a «CHCTeMa — OKpyXKarollas cpena». s peanusaluu Takoro MoAXo/a Mo DKOJIo-
THYECKON OLCHKE MPUPOHO-TEXHOTEHHBIX OOBEKTOB IPEATIOKCHO HCIONB30BaTh SHTPONHUIHYIO
¢ynkuuio. IpencraBieHbl MpaKTHYECKHE IPUMEPHI OLEHKH JKOJOTHUECKOrO KadecTBa HCCIIENO-
BaHHBIX TEXHOI'€HHO-HarpyXeHHBIX 00beKTOB 10 MeToposoruu KOC u ee coueranue ¢ MIPS- ana-
oM. Puc.: 0. Tabn.: 0. bubauorp.: 0 Ha3B.

UDC 519.713: 631.411.6
Basis of the methodology of complex estimation of ecological system of the environment /
Kozulja T.V., Sharonova N.V., Emelianova D.V., Kozulja M.M. // System Research and Infor-
mation Technologies. — 2013. — Ne 4. — P. 00-00.

Theoretical practical grounds basis of ecological compatibility estimation method is given in
the article and is based upon probabilistic entropic risk analysis for solving ecological security prob-
lems at the level of landscape geochemical complexes and natural-anthropogenic territory. Probabil-
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istic entropic analysis of the system object is proposed for establishing direct coupling between eco-
nomical growth and deterioration of natural environment. Proposed analysis is provided at micro
and macro level concerning «state-process-state» data about the «system-environment» homeosta-
sis. The Entropic function is proposed as an approach realization for ecological estimation of natu-
ral-anthropogenic objects. Practical examples of ecological quality estimation of examined anthro-
pogenic loaded objects, made according to CES method and its MIPS analysis combination, are
presented. Figs: 0. Tabl.: 0. Refs: O titles.

METOJH ONTUMI3AIL, ONITUMAJILHE METHODS OF OPTIMIZATION, OPTIMUM
YIPABJIIHHS I TEOPISL ITOP CONTROL AND THEORY OF GAMES
VK 519.816

O nonoduu 3a7a4 KOMOMHATOPHON ONTHUMHM3ALMH U YHHUBEPCAIBHOCTH aJaroputmon / Tumo-
¢eeBa H.K. // Cucremni nocmimkenns ta inpopmauiitai rexxonorii. — 2013. — Ne 4. — C. 00-00.

PaccmoTpeno cBOICTBO momo0Ousi, KOTOpOe MMEET MECTO B KOMOMHATOPHKE U KOMOMHATOP-
HOH onTHMHU3aluK. BBISBIEHB! pa3nuuHble MPU3HAKH, MO KOTOPBIM OHO OMpejernsieTcs I 3anad,
OTHOCSIIINXCS K Pa3HBIM KiaccaM. OmMHcaHBl 3aJadll KOMOMHATOPHON ONTHUMHU3AIUK, KOTOPEIE I10-
JOOHBI O apTyMEHTY LEeJICBOH (QyHKINH, a B KOMOMHATOPHKE — TI0 CIIOcOo0y 00pa30BaHUs U YIIO-
psovYeHHsT KOMOMHATOPHBIX KOH(Urypanuii. biaromgapst 3ToMy CBOHCTBY MX MHOXKECTBAa I'C€HEpPH-
PYIOTCSI OZTHUM M TEM K€ alTOPUTMOM MM ero Moaudukanueil. [TokasaHo, 4To HEKOTOpHIE 3a1auH
KOMOMHATOPHOH ONTHMHU3ALUH, OTHOCSIIMECS K Pa3HBIM KJaccaM, Pa3AensioTcs Ha MoAo0HbIe Io-
I133/1a4, peraeMble 10 OJHON BBIYMCIUTENbHON cxeme. CBOMCTBO MOAO0HS, KOTOPOE XapaKTEPHO
JUISL 3a7a4 3TOTO KJacca, OMpefessieT X YHHBEpPCaIbHOCTb, Oarofaps KOTOPOH OHH pEIlaroTCs
OJIHMM M T€M e MeTOJIOM. M3yueHHe U HCIOJIb30BaHUE 3TOTO CBOMCTBA B KOMOMHATOPHOW OINTH-
MH3alH B JaJbHEHIIEM ITO3BOJINT CBOAUTEH HEpa3peIluMBbIe 3aJa4un K pa3pemumMeM. Puc.: 0. Tabm.:
0. buGmmorp.: 0 Ha3B.

UDC 519.816
On the similarity of combinatorial optimization and universality of the algorithms / Timofeeva
N.K. // System Research and Information Technologies. — 2013. — Ne 4. — P. 00-00.

A property of similarity which takes place in combinatorics and combinatorial optimization is
examined. The various signs, after which it is determined for problems, which belong to the differ-
ent classes, are defined. The problems of combinatorial optimization, which are similar by the ar-
gument of objective function, and in combinatorics — by the method of formation and ordering of
combinatorial configurations, are described. Due to this property their sets are generated by the
same algorithm or its modification. It is shown that some combinatorial optimization problems,
which belong to different classes are divided into similar subproblems that are solved by the same
calculable scheme. The property of similarity, which is typical for this class of problems, determines
their universality by which they are solved by the same method. A study and use of this property in
the combinatorial optimization in the future will reduce the insoluble problems to the solvables ..
Figs: 0. Tabl.: 0. Refs: O titles.

YIK 519.8
Pacnipenenenne pecypcoB B pacnpegeIHTeJbHBIX CHCTEMAX ¢ ONTHMAJbHBIM Hepepacmpene-
JIeHHeM HArpy3k# nocraBmukos npoaykra / Kupuk E.E. // Cuctemni nocmimkenus Ta iHdop-
mariiai Texnonorii. — 2013. — Ne 4. — C. 00-00.

IMocTpoeHsl U UCCIIEN0BaHBl MATEMATHUECKHE MO PACIpeIeIeHUs] TOTOKOB OrpaHH4EeH-
HBIX PECYPCOB B DHEPIeTHHYECKHUX CHCTeMax. Pa3paboTaHbl METObI PELICHUS 331a4 pPaclpeaesICH s
HOTOKOB, 0a3MpyYIOLIHMEcs Ha COYETAHUU SKCTPEMAIbHOTO MOIX0/a K pacueTy ceTeil U COBMECTHOTO
pemreHust IByX OCHOBHBIX cucteM Kupxroda. [IpemtoskeH 3QQeKkTHBHBIA aIropuTM YBSI3KH CETH
JUISL HAXOJKACHNST HAYaJIbHOTO IPHOIIDKEHHS K pelIeHHIo 6ojee CI0XKHON HEeNMHEHHON TpaHCIOpT-
Hol 3amaun. [IpoaHanu3upoBana npodiaeMa ONTUMANBEHOTO HepepaclpeeIeHns] Harpy3KH OCTaB-
IIMKOB NPOJyKTa. B KauecTBe mpumepa paccMOTpeHa 3a1a4a IIOCTaBKU ITOTPEOUTENSIM CMECH Bellle-
CTBa B ONPENENICHHBIX IPOIOPIMAX WM C ONpPEACIICHHBIMUA KOJNYECTBEHHBIMU OTPaHHICHHSIMH.
bnaroznapst o0uieit moctaHOBKe 3a/1a4y MPEUI0KEHHBIC MOJIEIN, METO/IbI M allFOPUTMbI MOTYT HUCHO-
JB30BaThCS UL pacyeTa Pa3sHOTHIIHBIX PACIpeieNITENbHbIX ceTeil u Tpybomposonos. Puc.: 0.
Tabu.: 0. bubnuorp.: 0 Ha3B.

UDC 519.8
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Allocation of resources in distribution systems with optimal redistribution of load of the prod-
uct suppliers / Kirik O.Ye. // System Research and Information Technologies. — 2013. — Ne 4. —
P. 00-00.

Mathematical models of flow distribution of scarce resources in energy systems are con-
structed and investigated. Methods for solving problems of flow distribution, based on a combina-
tion of extreme approach to the calculation of nets and joint solution of the two main systems of
Kirchhoff are developed. An efficient network link algorithm to find an initial approximation to the
solution of complex nonlinear transportation problem is proposed. The problem of optimal redistri-
bution of load of product suppliers is analyzed. As an example the problem of delivery to consumers
the mixture of substance in certain proportions or with certain quantitative restrictions is considered.
Thanks to the general formulation of the problem the proposed models, methods and algorithms can
be used to calculate the different types of distribution of the networks and pipelines.. Figs: 0. Tabl.:
0. Refs: 0 titles.

YK 517.977

KBazuontumaiabsHoe ynpasiieHHe B 32/1a4aX ¢ MUHUMAJIBHOM YHeprueii s napadoamueckux
ypaBHeHU# ¢ HeJoKaabHbIMH KpaeBbiMH yciaoBusimu / U.C. Jlazapenko // Cucremni pocii-
JoKeHHsI Ta iHpopMaiiini Texuonorii. — 2013. — Ne 4. — C. 00-00.

PaccmoTpeHo oHOapaMeTpHIecKoe CeMeHCTBO HauallbHO-KPAeBhIX 3aad ISl OTHOMEPHOTO
YPaBHEHUS TEIUIONIPOBOJHOCTH C HEJOKAJBHBIMH KPACBBEIMHU YCIOBHSIMH, COAEPXKAIIUMHU BEIECT-
BCHHBII mapamerp. KpaeBble yciioBusl maHHOW 3aJadd HE SBISIOTCS YCWJICHHO PETYISIPHBIMH HU
IIpU KakoM 3HadeHHH mapamerpa. CucreMa cOOCTBEHHBIX (DYHKIHUII orepaTropa BTOPOH IPOM3BOJ-

HOH, MOJYMHEHHOTO KPaeBBIM yCIOBHAM He oOpa3yer 6azuc Pucca B L2 (0,1) u me aBnsercs momn-

HOHU. J{is MapaboIMIecKoro ypaBHEHHS C HEIOKAJIbHBIMH KPAeBBIMH YCIIOBHSIMHU C BEICCTBEHHBIM
napaMeTpoM PacCMaTPUBACTCS KIACCUYECKas 3a7ada TEOPUM ONTHMAJIbHOIO YIPABICHUS CUCTEMa-
MH C pacrpe/ieJIeHHbBIMI MTapaMeTpaMi — YIpaBlIeHHEe ¢ MUHUMAJBHON SHEprueil B crenuaabHOM
HopMe. B nanHol paboTe ucxonHast IByMepHasl 3a/1a4a ¢ MUHUMAJIbHOM 3HEprueil 3aMeHeHa IBYMS
OJHOMEPHBIMHU 3aJla4aMH, T.€. JaHO KBA3MONTHMAJbHOE MPUOIIKEHHE PEIICHUs B 3aJadax ¢ MH-
HHMaJIbHOU 3HEpruel s mapaboMuecKoro ypaBHEHHs C HEMOKAIBHBIMU KPAaeBbIMHU YCIOBUSIMU B
cllydae paclpe[elICHHOrO YNpPaBJICHUS U CIEHUAIbHBIM KpUTepHeM KadecTBa. Ilpumensas meron
pasieneHus MepEeMEeHHBIX, ITOJYIeHO pelIeHIe, KOTOpoe IPeCTaBICHO B BUJE PSIOB IO OGHOPTOTO-
HasbHOMY Oasucy Pucca, KOTOpbIe CXOAATCS K HENPephIBHBIM (yHKIMAM. IIpoBenieH cpaBHUTEIb-
HBII aHAJIM3 ONTUMAJIBHOTO M KBa3HONTHMalbHOTO ynpasieHus. Puc.: 0. Ta6im.: 0. bubmuorp.: 0
Has3B.

UDC 517.977

Quasioptimal control in the problems with minimum energy for parabolic equations with
nonlocal boundary value conditions / I.S. Lazarenko // System Research and Information Tech-
nologies. — 2013. — Ne 4. — P. 00-00.

One-parameter family of initial boundary-value problem for an one-dimensional heat equation
with nonlocal boundary value conditions containing a real parameter was considered. Boundary
conditions of this task are not strongly regular for any value of the parameter. The system of eigen-
functions of the operator of the second derivative, subjected to the boundary conditions, does not
form the basis of Riesz in L, (0,1) and is not complete. Classic problem of optimal control theory

with distributed parameters is considered for parabolic equation with nonlocal boundary value con-
ditions — the control minimum energy in the special norm. In this article the initial two-dimensional
problem with minimum energy is replaced by two one-dimensional problems, i.e. the quasioptimal
approximate solution of the minimum energy problem is given for parabolic equation with nonlocal
boundary value conditions in the distributed control case and special quality criterion. Applying the
separation of variables method the solution, which is presented in the form of series by bi-
orthogonal Riesz basis, which converge to continuous functions, is obtained. A comparative analysis
of optimal and quasi-optimal control is carried out. Figs: 0. Tabl.: 0. Refs: O titles.

YK 519.254

HNudopmanuonHasi TeXHOJOTUS KJIACTePH3ANUU JAHHBIX BO BPeMEHHOM IepHoje Hal.Iio7e-
Huii / Baii6y3 O.I'., CugopoBa M.I'. / CucremHi nocniukeHHs Ta iHMOpMaLiiHiI TeXHOIOTIT. —
2013. — Ne 4. — C. 00-00.
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KnacrepHblii aHanmu3 sBISETCS aKTyaJbHbIM HAlpaBICHHUEM WHTEIUIEKTYaJIbHOIO aHajIn3a
nmannblX (Data Mining). [IpuMeHenne MeTO0B KJIaCTEPHU3ALUH TO3BOJIET HOHITH CTPYKTYPY MHO-
TOMEPHBIX JaHHBIX; YIPOCTHTH JaJbHEHUIIyI0 00pabOTKy, UCIIONB3Ys Pa3IMIHBIC METOJbI aHAIIM3a
UL K@)KIOTO KJIacTepa; COKPAaTUTh MCXOJHYIO BBIOOPKY JIaHHBIX, OCTaBUB II0 OJZHOMY Hamboiee
TUIUYHOMY IIPEACTABUTEIIO KaXKJOH IPYIIEL; BELIBUTH HOBU3HY, HETHIIMYHBIE OOBEKTHI, KOTOPHIC
He ynaércs NPUCOSANHHUTh HH K OJHOMY M3 KJIAcCOB; c(hOPMYIHPOBATH WM MIPOBEPUTH TMIIOTE3E
Ha OCHOBaHMHM IOJIyYEHHBIX Pe3yJbTaToB. [Ipe/uokeH HOBbIH IOJIXOA K BBIACICHHUIO IPYNI 00bEK-
TOB, CXOJHBIX MEXIy CO00H Mo HaOOpy NPU3HAKOB, KOTOPBIE H3MEHAIOTCS BO BpeMeHu. Pa3pabora-
Ha MH(OPMAILMOHHAS TEXHOJIOTUSI OLIEHKU KAaueCTBa U HOBBILICHUS YCTOHYMBOCTH KJIACTEPU3aLHH.
IIpencraBineHbl pe3yibTaThl MPAKTUYECKOH peanu3alidM NPEII0KCHHOW TEXHOJOTHMH HAa JIaHHBIX
THAPOXUMHYIECKOTO MOHHTOPUHIA BOJHBIX OOBEKTOB B paifoHE C MOBBIIICHHONW TEXHOTCHHOH Ha-
rpy3koil. Puc.: 0. Tabmn.: 0. bubmnorp.: 0 Ha3B.

UDC 519.254
Information technology of data clustering in the time interval of observation / Baybuz O.G.,
Sidorova M.G. // System Research and Information Technologies. — 2013. — Ne 4. — P. 00-00.
Cluster analysis is an important task of data mining. The use of clustering techniques allows
to understand the structure of multidimensional data; to simplify further processing using different
methods of analysis for each cluster; reduce the original sample data, leaving the most typical repre-
sentatives of each group; detect novelty, atypical objects that can not be attached to any of the
classes; formulate or test hypotheses based on the results. In this article a new approach to the selec-
tion of groups of objects that are similar to each other on a set of features that changing over time
has been proposed. Information technology of quality assessment and improvement of the stability
of clustering has been developed. The results of practical implementation of the proposed technol-
ogy to data of hydrochemical monitoring of water objects in the area with high technological load
have been presented. Figs: 0. Tabl.: 0. Refs: O titles.

MATEMATHYHI METO/JIH, MOJEJII, ITPOBJEMMH I MATHEMATICAL METHODS, MODELS,
TEXHOJIOTTI JOCJIJPKEHHS CKJIATHAX PROBLEMS AND TECHNOLOGIES FOR
CUCTEM COMPLEX SYSTEMS RESEARCH

YK 517.9,519.816

MeToa COTJIACOBAHHBIX MAPHBIX CPABHEHUII NPH OLeHMBAHHH AJbTEPHATHB PelIeHHIl M0 Ka-
yecrBeHHoMYy Kputepuio / H.M. HenamkoBckas // CuctemHi DOCHi/UKeHHs Ta iHbopMauiiiHi
texnouorii. — 2013. — Ne 4. — C. 00-00.

IIpennoxken MeToJ, MO3BONSIOIINKA KOPPEKTHPOBATH HECOTTIACOBAHHOCTh MATPHIIBI MAPHBIX
CpaBHEHHI{, KOTOpas MOJTydeHa B Pe3yNbTaTe KCHEPTHOTO OLEHWBAHUS AIBTEPHATHB PEIICHUH IO
Ka4eCTBEHHOMY KPHUTEPHIO U IOJIYIUTh COTTIACOBAaHHBIC OIIEHKH B 3aBUCHMOCTH OT CBOWCTB MaTpH-
Il apHBIX cpaBHeHHH. CHOpPMYINPOBAHBI U JOKa3aHbl YTBEPKICHUS PO MYyIbTHIUINKATUBHOE U
aJINTHBHOE KOPPEKTHPOBAHUE MATPHIIBI IIAPHBIX CpAaBHEHHH 03 ydJacTus skcrepra. B oTmmtime ot
U3BECTHBIX METOJOB C OOPaTHOM CBA3BIO C 3KCIEPTOM, METOJ IMOBBIIIEHUS] COTIACOBAHHOCTH 0€3
y4yacTHs 3KCIepTa NMPUBOJAUT K SKOHOMHH (PUHAHCOBBIX U BPEMEHHBIX pPecypcoB. MeToJ BKIIOYaeT
MIOUCK U KOPPEKTHPOBaHHE 0e3 yJacTHs IKCIIepTa HanboJiee HECOTJIACOBAHHBIX U OIIHOOYHBIX 3IIe-
MEHTOB (BBIOPOCOB) MaTpHLbI MApHBIX CpaBHeHUi. Pa3paboTaHHbId MeTON MpenHa3HA4YeH AJIS HC-
TIOJIb30BAaHMS B CHCTEMaX MOIICPKKH IPHHATHS PeIIeHUH IIPU PEIIeHUH 3a1a4 BEIOOpa, pacipesie-
JICHUS PECypCOB, OLCHUBAHWS albTEPHATHB pEIICHHH II0 MHOXXECTBY KOJNYECTBEHHBIX H
Ka4eCTBEHHBIX KPUTEPHCB, OLICHUBAHUS CIIEHAPHEB Pa3BUTHS, B 3a7a4axX INIAHUPOBAHNUS U TEXHOJIO-
ruueckoro npensuaeHus. Puc.: 0. Ta6un.: 0. bubmuorp.: 0 Ha3B.

UDC 517.9, 519.816
Method of consistent pairwise comparisons while estimating decision alternatives by qualita-
tive criterion / N.I. Nedashkovskaya // System Research and Information Technologies. — 2013.
— Ne 4. — P. 00-00.

The method, allowed to correct the inconsistency of pairwise comparison matrix, which is ob-
tained as a result of expert evaluation of alternatives decisions on quality criteria, and get the agreed
valuation depending on the properties of the pairwise comparisons matrix. The statements about
multiplicative and additive adjustment of pairwise comparison matrix without expert participation
are formulated and proved. Unlike well-known methods with feedback with expert, proposed
method of consistency adjustment without expert participation allows cut down expenses and save
time. Proposed method also includes finding and adjustment of the most inconsistent and faulty
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elements (outliers) without expert participation. The proposed method can be used in decision-
support systems when solving problems of choice, recourse allocation, decision alternatives estima-
tion in terms of quantitative and qualitative decision criteria, scenario estimation and also in prob-
lems of planning and technological forecasting. Figs: 0. Tabl.: 0. Refs: O titles.

YK 519.246; 519.254

IIporno3 4yacoBoro psigy 3a 0OMOro10 anpoxcumauii gpakrajibHUM OPOYHIBCBKHM pyxoMm /
Bonnapenko B.B. // Cucremni nocnijkeHHs Ta iHGopMmaniiiHi Texnonorii. — 2013. — Ne 4. —
C. 00-00.

Po3rnsiHyTO 3amady excrpanosiiii (IPOrHo3y) 4acoBOro psiay, LIo crocrepiraerbes. Cxema
pileHHs wiei 3agadi — JBOeTanHa onepais (BU3HAYCHHs TpeHa i QYHKIIOHAIBHE IePETBOPEHHS)
HaJl TOYaTKOBUM PSJIOM, 10 3BOAUTH HOr0 J0 MOCIIiOBHOCTI, HapaMeTpH K0T 30irarothest 3 mapa-
MeTpaMM rayCOBHX IaHMX. BHKOHaHI Iil DO3BOJAIOTH 3aCTOCYBATH IO NEPETBOPEHOTO HacOBOTO
psLy IIPOLeAypY JIHIHHOTO MpOrHO3yBaHHs. HaBeneHo pe3ynbTaTH YHCENBHOTO eKCIIEPUMEHTY, IO
MATBEPIUKYIOTh €()EeKTHBHICTD 3aIIPOIIOHOBAHOTO alITOPUTMY, IO LIIOCTPYE SKICTh (QyHKI[IOHYBaH-
HS 3aIIPOIIOHOBAHMX AJITOPHUTMIB, 30KpeMa, KOMII I0TepHE iMiTalliiiHe MOJENIOBaHHS 0a30BOTO BU-
MaJIKOBOTO Iponeccy — (pakraabHOro OpOyHIBCEKOTO pyXy. JleTaabHO po3risHYTO (pakTaabHUHA
OpOYHIBCBKHMI PyX i Ha KOHKPETHHX HOTHUPBHOX NPHKIALaX MOOYNOBaHO 3aJ0BUIbHHI IPOTHO3 Ta
ouiHeHo ioro napamerpu. Puc.: 0. Tab6mn.: 0. bubmauorp.: 0 Ha3B.

UDC 519.246; 519.254
The forecast of the time series by approximating the fractal Brownian motion / Bon-
darenko V.V. // System Research and Information Technologies. — 2013. — Ne 4. — P. 00-00.
The problem of extrapolation (the forecast) of the observed time series, which are observed, is
considered. The scheme for the solution of this problem is a two-stage operation (the definition of
trend and functional transformation) over original series, which reduces it to a sequence, the pa-
rameters of which coincide with the parameters of Gaussian data. The completed actions allow to
apply to the transformed time series linear forecasting procedure. The results of numerical experi-
mentation, confirming the effectiveness of the proposed algorithm, which illustrates the quality of
the functioning of proposed algorithms, in particular, computer simulations of random process -
fractal Brownian motion, are presented. A fractal Brownian motion is considered in details, and
considering four specific examples the satisfactory forecast is and its parameters are estimated.
Figs: 0. Tabl.: 0. Refs: O titles.

METO/U AHAJII3Y TA YIIPABJIIHHS METHODS OF SYSTEM ANALYSIS AND
CUCTEMAMM B YMOBAX PHU3HKY I CONTROL IN CONDITONS OF RISK AND
HEBU3HAYEHOCTI UNCERTAINTY

YK 004.832.3:519.711.2

HeiipoHeueTkoe MoJeMpoBaHue MapamMeTpoB 0nokoM¢opTa B MaJI03TakHbIX Jomax / Tka-
yenko P.A., MameBckasa M.B. // Cucremni gocnimkenns ta inpopmariini texuomnorii. — 2013.
— Ne 4. — C. 00-00.

Omnncan MeTox pa3paboTKN MaTeMaTHYECKUX MOJENeH Ha OCHOBE CHHTCTUYECKOH BBIOOPKH
JAHHBIX C TIOMOIIBI0 HEHPOHEUETKOI MOIeIMpOoBaHus. BhineaeHs! OCHOBHEIE (PaKTOPHI KIIUITHOH
Cpelbl, U4TO BIUSIOT Ha OIIyIIeHHEe KOM(OpPTa M 3M0pOBbsS UEIOBEKAa M OLICHUBAIOTCS B IIpeAeiax
nokasaressi ypoBHsi 6rnokomdopTa. Beidopka nanHbIX chOpMUpPOBaHA C UCIIOIB30BAHHEM IKCIICPH-
MEHTAIbHBIX JAHHBIX, 3aKJIFOUCHUI SKCIIEPTOB M Pe3yIbTaTOB MaTeMAaTHYECKOr0 MOJEIMPOBAHHS.
PaccMoTpeHbl 0COOEHHOCTH HCIHOJNB30BaHUSA HEWpOHEYeTKOro T-KOHTposuiepa M HEeHpOoceTeBOro
reHeparopa (opmyi, 4To 0OecreunBaeT BO3MOKHOCTh COBMEILIEHUSI PAa3HOPOJHBIX JAHHBIX AT
pa3paboTku Mopenei. Pa3zpaboTaHbl MaTreMaTH4ecKWe MOJETH IS BBIYUCICHHUS HHTETPABHBIX
rokazareneif koMm(opTa B XKWIUIIHOH Cpejie, MO3BOJISIONINE OBBICUTh TOYHOCTH OIEHKH KauecT-
BCHHBIX IapaMeTpoB OnokoM¢popra. [IpencraBieHs! pe3ynbTaThl OLEHKH MOKa3aTels YpOBHs OHO-
xoM(opTa ¢ UCHoNB30BaHNEeM pa3padoranHbIx Mogeneit. Puc.: 0. Tabm.: 0. bubmmorp.: 0 Ha3B.

UDC 004.832.3:519.711.2

Neuro-fuzzy modeling of parameters of biocomfort in low-rise buildings / Tkachenko R.O.,

Mashevska M.V. // System Research and Information Technologies. — 2013. — Ne 4. — P. 00-00.
The method of creating the mathematical models on the basis of synthetic set of data by the

using a neuro-fuzzy modeling is described. The main factors of residential environment, which in-
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fluence on feeling the comfort and health of man and are evaluated on the basis of index of level of
biocomfort, are defined. The set of data is created using experimental data, conclusions of experts
and results of mathematical modeling. The features of using neuro-fuzzy T-controller and neural
generator of formulas, which provide the possibility of combining synthetic data to develop models
are considered. Mathematical models for the calculation of integral indexes of comfort in a dwelling
that allowed improve accuracy of evaluation of quality parameters of biocomfort are created. The
results of evaluating the index of level of biocomfort by using of created models are presented.
Figs: 0. Tabl.: 0. Refs: O titles.

YK 519.8

Hcnosib30Banne He4eTKON Mephbl /LIS TIPEO/IOIEHUS] HEOTPe/ieJIeHHOCTH JI0JITOCPOYHbIX IPOTrHO30B
Ha ocHoBe 3kcTpanoysauuii / Credpannmmna-I'aspuiok ¥0./1., Crepanummn /I.B.// Cucremni noc-
JJpKeHHS Ta iHpopMariiai TexHonorii. — 2013. — Ne 4. — C. 00-00.

Ipennoxken MeToOJ MPEOJONEHH HEONPEIEIeHHOCTH JOIIOCPOYHBIX MPOrHO30B, BHIIOIHEHHBIX B
(hopMe PKCTparoIsiIuii Ha OCHOBE JAHHBIX HAOMIOJEHHUH, KOTOpHIE TPEICTABICHB! BapHALIMOHHBIME PsiJia-
MU WM OJJHOPOJIHBIMU, MOHOTOHHBIMH PSJIAMH JIMHAMHUKH, C MCIIOJIb30BaHUEM HedeTKoi Mepsl. st Bapu-
ALMOHHBIX PSZIOB B KA4eCTBE alNPOKCUMUPYIOLIMX MOJEINEH-3KCTPalOSsIUi UCTIONB3YIOTCS (DYHKLIMN
pacrpesieNieHust BEpOSITHOCTH, JUIS PSIOB JUHAMHUKM — TPEHIbl. PasHble BapuaHTBl MOJEei-
SKCTPAIOJIALMHA PacCMaTPUBAIOTCS KaK 3KCIEPTHBIE OLEHKH. Pe3ynbTaThl MPOrHO3UPOBAaHUS 00pa-
0aTBIBAIOTCS C IOMOILBIO METOZ0B TEOPUH HEUETKMX MHOXKECTB U He4eTKoM jioruku. [TokazaHo, 4To
JUIsL TIPEOJOJICHHS JIMHIBUCTHYECKOH HEOIPEeIeHHOCTH PE3yJIbTaTOB HMPOrHO3HPOBAHUS, IOIY-
YEHHBIX C MOMOIIBIO Pa3HBIX MOJEJIei-IKCTPAIOIISINii, MOTYT CHOIB30BaThCSI HEUETKHE ITepPEeMEH-
Hble, (QYHKIMU IPHHAUISKHOCTH KOTOPHIX YCTaHABIMBAIOTCS IO 3HAYEHHSM JOCTOBEPHOCTEH T'H-
10TEe3 OTHOCHTENBHO (DYHKIUH paclpezeneHus: BEPOSTHOCTH MM KO (QUIMEHTOB 1eTepMHHAINH
Jutst TpeHjoB. Puc.: 5. Tabm.: 2. bubmmorp.: 16 Ha3s.

UDC 519.8

The use of fuzzy measure to overcome the uncertainty of long-term predictions based on ex-
trapolations / Stefanyshyna-Gavryliuk Yu.D., Stefanyshyn D.V. // System Research and Infor-
mation Technologies. — 2013. — Ne 4. — P. 00-00.

The method to overcome the uncertainty of long-term predictions, performed in the form of
extrapolations based on the observational data, which are represented by the variation series or
uniform, monotonous time series, with using the fuzzy measure is proposed. For the approximating
models in the form of extrapolations in case of variation series the probability distribution functions
are used, and in case of time-series the trends are used. Different variants of approximating models
are considered as expert evaluations. The results of forecasting are processed using methods of the
theory of fuzzy sets and fuzzy logic. It is shown that in order to overcome linguistic uncertainty of
forecast results, obtained using different extrapolation models, the fuzzy variables the functions of
which are set by means of the values of the reliability of hypotheses about the probability
distribution functions and the coefficients of determination for trends, may be used.. Figs: 5. Tabl.:
2. Refs: 16 titles.

EBPUCTUYHI METOJH TA AJITOPUTMHU B HEURISTIC METHODS AND ALGORITHMS IN
CUCTEMHOMY AHAJII3I TA YIIPABJIIHHI SYSTEM ANALYSIS AND CONTROL
V]IK 614.2:658.5

PeiiTnHroBoe eneHMBaHHE WHAUBUAYAJIbHOH HAy4YHOH JeATEJbHOCTH B HAYYHBIX y4epeKjae-
HHAX B 00J1acTH ecTecTBeHHBbIX Hayk / JIBopmenko O.C., Kyankos B.M., IIatuanuna T.B. /
CucreMHi IoCTipKEHHS Ta iHpopMariiHi TexHomorii. — 2013. — Ne 4. — C. 00-00.

Pazpaborana aBTOMaTH3MPOBAaHHAS TEXHOJOTHUSI KOMIUIEKCHON OLIEHKM MHAMBHIYalbHOU pe-
3yJIbTaTUBHOCTH AEATENbHOCTH HAYYHBIX COTPYJHUKOB 1O AMGGEPEHIHATbHBIME OKa3aTesIM.
TexHonorus mo3BoJiAeT paccyuTaTh 3PPEKTUBHOCTH HAYYHOM IEATENBHOCTH IO HHTEPBAIBHOIL
IIKaJle C HUCIIOJIb30BAaHUEM YHCIIOBBIX XapaKTepUCTHK Oe3 morepu mHpopMmaruBHOCTH. KoHnemus
TEXHOJIOTHH Oa3upyeTcs Ha NPHHIMIAX: y4eT BCEX OCHOBHBIX BHJOB HAyYHOH JEITCIBLHOCTH;
OLICHKAa KOHEYHOT'O pe3yibTaTra padOThHl; BBEAEHHE BECOBBIX KOA(D(MUIMEHTOB ISl 0OecIedeHHs
OanaHca MeX[Iy TpyNIIaMi KPUTEPUEB; Ipalaliisi OCHOBHBIX BHJIOB HAYYHOH JEITEIHHOCTH Ha MOJ-
BUJIBI C NMPUCYKAECHHEM, B 3aBHCUMOCTH OT CJIOXHOCTH BBIIIOJIHEHHOH PabOThI, OANIoB MO0 HOMH-
HaJIbHOM WJIM MHTEPBAJIbHON 1KanaM. TeXHOIOrHs MO3BOJISAET PAacCUMTATh PEUTHUHI HAyYHOTO CO-
TPyJHUKA M OMNPEIETUTh COOTBETCTBYET JIM OH 3aHMMAaeMOH MOKHOCTH. TeXHOMOTHS TaKke
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MO3BOJIAET TPOBOJAUTE MOHMTOPHHT WHIMBHIYalbHOW pe3yJIbTaTUBHOCTH HAy4HOH, HaydHO-
TEXHUYECKOMH, eAarornyeckoi 1 MeTOANUECKO-OPTaHN3aLMOHHON IEATENbHOCTH YUEHOTO U MOXKET
OBITh IPUMEHEHA B KaueCTBE MEXaHW3Ma IOBBIIICHNUS YPOBHS NH()OPMAIIMOHHOTO COMPOBOXKICHHS
npuHATHA ynpasiaeHdeckux peuieHuil B HUM pasnuunoro BepoMcTBeHHOro noguuHenus. Puc.: 0.
Tabmn.: 0. bBubmmorp.: 0 Ha3B.

UDC 614.2:658.5

Rating assessment of individual research activities in scientific institutions in the field of natu-
ral Sciences / O.S. Dvorshchenko, V.M. Kulikov, T.V. Pyatchanina // System Research and In-
formation Technologies. — 2013. — Ne 4. — P. 00-00.

Automated technology of complex assessment of individual productivity of activity of scien-
tific employees based on differential parameters is developed. The technology allows to calculate
the efficiency of scientific activity in an interval scale, using numerical characteristics without in-
formation loss. The concept of technology is based on the following principles: account of all basic
types of scientific activity; assessment of end results of work; use of weight coefficients for mainte-
nance of balance between groups of criteria; gradation of main types of scientific activity on sub-
types with awarding points according to nominal or interval scales (depending on complexity of
performed work). The technology also allows monitoring of the individual efficiency of scientific,
technical, pedagogical and methodological and organizational activity of the scientist and can be
used as a mechanism to increase the level of information support of acceptance of administrative
decisions in the research Institute of different departmental subordination. Figs: 0. Tabl.: 0. Refs: 0
titles.

YK 004.4
Bb160p noucKkoBOIi cuCTEMBbI ONpeeJeHUsl HAY4YHOro HHAeKkca uutupyemoctu / apacum O.P.
/I CucreMHi nociipkeHHs Ta iHpopMmaniiiai TexHomoril. — 2013. — Ne 4. — C. 00-00.

INognsTa mpobiema BbIGOpaA MOMCKOBON CHCTEMBI HAYYHOTO MHIAEKCA IIUTHPOBAHHSA ISl OT-
KPBITBIX YKPAaHHCKUX HAyYHBIX apXUBOB. MHIEKC IUTHPYEMOCTH SIBISIETCS BEChbMAa BAaXKHBIM, €TI0
MOKHO TIOJYYHUTh HCIIOJB3YSl COBPEMEHHbIE MOUCKOBBIE CHCTEMBI, CIELUATM3UPYIOIIUECS HA UH-
JeKcalluyl HAay4YHOH JINTepaTypsl. BenmdwHa WHIEKca IUTHPOBAHUS ONPENENSETCS KOJMYECTBOM
CCHIIOK Ha ITyOJIMKAIUio WK ()aMIJINIO aBTOPA B JIPYTHX HCTOYHHKaAX. 1 TOro, 4ToOBI ocymecT-
BUTH HONCK IIUTHPYEMOCTH HAYYHBIX JOKYMEHTOB 2JIEKTPOHHOTO apXUBa PacCMOTPEHBI XapaKTepH-
CTHKH CHCTEM Hay4HOH MHIEKCAI[H, OCHOBHBIMH M3 KOTOPBIX SBIISIIOTCS Scopus, Poccuiickuit nH-
JIekc HayyHoro uutupoBanus, Web of Science u Google Scholar. [[ns 3THX NSTH NMOMCKOBBIX
CHCTEM Hay4HOTO MHJEKCAa LUTUPOBAHUS MOCTPOECHO AEPEBO Iiefeil coCTosIEe U3 YPOBHEH anbTep-
HaTHUB, KPUTEPHEB U Lieleld. MeTo1oM aHalli3a nepapXuu MpOBEAEHO MOMaPHOE CPABHEHHUE allbTep-
HATHB IO ONPEAEIICHHBIM KPUTEPHSM, C yIETOM HAHOOJBILIETO BECA KPUTEPHUS «OXBaTa YKPAUHCKUX
n3ganuii». Puc.: 0. Tabm.: 0. bubmmorp.: 0 Ha3B..

UDC 004.4
Selection of search system of the scientific citation index definition / Garasym O.R. // System
Research and Information Technologies. — 2013. — Ne 4. — P. 00-00.

The problem of selection of a search system of the scientific citation index for open-Ukrainian
scientific archives is described. Citation index is quite important, which can be obtained using the
current search systems which are specialized in indexing scientific literature. Citation index value is
determined by the number of references to the publication or last name elsewhere. To search for
citations of scientific electronic archive of documents the characteristics of scientific indexation
systems, the main of which are Scopus, Russian Science Citation Index, Web of Science, Google
Scholar, are considered. For these five search systems of scientific citation index the objectives tree,
consisting of alternatives levels, criteria and objectives, is created. The pairwise comparison of al-
ternatives by certain criteria, including the largest weight criterion «Ukrainian editions coverage», is
carried out by the method of hierarchy analysis. Figs: 0. Tabl.: 0. Refs: O titles.

HAYKOBO-METOJAWYHI TIPOBJIEMH B OCBITI SCIENTIFIC AND METHODOLOGICAL
PROBLEMS IN EDUCATION

YK 378.147.31:53
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CuctemMHOe wHcceJ0BaHHE TPAJAHIHOHHBIX MPOOJEeMHBIX Y4YeOHBIX BONpOCOB Gu3NKH /
Cycsb B.A., Cycb B.B. // CucremHi gociipkeHHst Ta iHpopmariitai rexsonorii. — 2013. — Ne 4. —
C. 00-00.

IMoctpoenue Teopuit GU3NUECKUX SBICHHUI MOIIMHCHO Py NpUHIMIOB. OXHUM U3 Hanbo-
Jiee BaXKHBIX CIIEYeT CUMTATh MPUHIUI COTJIACOBAHOCTH CIEACTBUI yacTHBIX Teopuil. Ha mpumepe
B3a€MHO-/IOTIOJIHAEMBIX BOJIHOBOM U KOPILYCKYJIIDHOM TEOpUM CBETa IOKA3aHO, YTO M3-3a OTCYTCT-
BUsI COTJIACOBAHHOCTH CIEACTBHI 3THMX YAaCTHBIX Te€OpuH, oHM mpotuBopeunBbl. Ilpemnoxkeno He-
MPOTHBOPEUHBOE 00BACHEHHE ABOMCTBEHHOCTH MPUPOJIBI CBETA HA OCHOBE 00BEIMHEHHOM KOpITyC-
KyJSIpHO-KOJIe0aTeIbHOW TEOpHH, B KOTOPOH CBET pacCMaTPHBACTCS KAaK IOTOK OCOOBIX YaCTHIL
(oTOoHOB), HAXONAIIMXCS BO BHYTPEHHEM KOJICOATEIIbHOM COCTOSHHM THIIA SHEprHsi-Macca-
SHEprus-Macca-... Peub HIeT o cymecTBoBaHHM (hyHIAMEHTAIBHOI KoebaTensHoi (GpopMbl ABU-
keHus Takoro Tuma. [lokaszana 3QdeKkTHBHOCT NpUMEHEHHs OOBEAMHEHHOH KOPIYCKYISIPHO-
KosiebaTeIbHOW TEeOpUH Ul OOBSCHEHHS SIBICHUS AUQPPAKINU Kak MHTep(QEepeHIUH CBEeTa, Korjaa
U3JTyJaloIUMU 3JIEMEHTAMH SIBIISTIOTCSI HE OTKPBIThIE y4aCTKU BOJHOBOW MOBEPXHOCTH, a OCTpBIE
kpas neperpansl. Puc.: 0. Ta6mn.: 0. bubmauorp.: 0 Ha3B.

UDC 378.147.31:53
Systematic research of traditional educational problems of physics / Sus’ B.A., Sus’ B.B. //
System Research and Information Technologies. — 2013. — Ne 4. — P. 00-00.

The construction of the theory of physical phenomena is subordinated to a number of
principles. A principle of coherence effects of private theories should be considered as one of the
most important. On the example of the inter-complemented by the wave and particle theories of
light, it is shown that due to the lack of consequences consistency of these private theories, they are
contradictory. Non-contradictory explanation of the dual nature of light, based on combined wave-
corpuscular theory, where the light is considered as a stream of specific particles (photons), which
are in internal vibrational state of the type of energy-mass-energy-weight, is proposed. What is
meant here is the existence of a fundamental wave movement state of this kind. The efficiency of
the application of combined wave-corpuscular theory to explain the phenomenon of diffraction as
light interference when the radiating elements are not exposed areas of wave surface, but sharp
edges of obstacles, is shown.. Figs: 0. Tabl.: 0. Refs: 0 titles.
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