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V]IK 004.8

HeueTkoe MoaeupoBaHue B 3aaye OLEHKH KauyecTBA U300paskeHUil J1a3epHUX M-
Ten / Konaparenko H.P., Cuuryp O.A. // Cuctemui jocnimkenHst Ta iHdopmaniiiui
texHoyorii. — 2014. — Ne 3. — C. 7-16.

[Tpoananu3upoBaHbl U300paXKEHUS MSATEH JIa3€PHBIX IYyYKOB MO PALY XapakTepH-
CTHK, cienuduyeckux s rpapuyeckux oObEKTOB TaKOro pona. BelieneHsl craTucTiye-
CKHE W TeoMeTpHueckne MH()OpMalMOHHbIE MPU3HAKK M300pa)KEHUH Ja3epHBIX IIATEH,
B YACTHOCTH TIPEIUIOKEHO KOJIOBOE DACCTOSHUE MEXIy 3HAYCHUSIMM HEYETKUX XOII-
(GYHKUMIA 171 M3y4aeMOTo U STAJOHHOTO U300paKeHH B KauyecTBe OAHOTO U3 MIPU3HAKOB.
Heuerkue xenr-QpyHKIUH TarOT BOSMOXXHOCTb HACHTU(GHIMPOBATH H300paXKEHUE Naxe
NpY HAJIMYMH B HEM HE3HAYUTENBHBIX W3MeHeHHH. HecylnecTBeHHOe M3MEHEHHE apry-
MEHTa Takoi (QYHKIMHM He BeeT K M3MEHEHHIO ee 3HaueHus. IlocTpoeHa Monens HedeT-
KOro KJaccudukaropa, pacupeaessiomas BXoIHble H300pakeHNs Ha KJIACCHI 110 Ka4eCTBY
NPE/ICTaBJICHHOTO Ha HUX JIa3epHOTo IATHA. Pe3ynbrarhl KiacCU(pUKAMKU MOTYT MHTEp-
NPETHPOBATHCS KaK IoKa3arellb Ka4ecTBa IydKa Jjia3epa, CTelneHb TOro, HACKOJIbKO X0pO-
IO JIa3epHBIA JIyd MOXeT ObITh cokycupoBaH. CHucTeMa He TOJNBKO HUAECHTH(ULIHPYET
00BbeKT Ha M300pakeHWH, B AAHHOM Cllydae JIa3epHOE IISITHO, HO W HPENOCTaBIsET
KayeCTBEHHYIO OLIEHKY MEpbhI €ro COOTBETCTBHS 33/laHHOMY OOBEKTy-3TajioHy. Puc.: 5.
Tabmx.: 2 . Bubmwmorp.: 10 Ha3B.

UDC 004.8

Fuzzy modeling in the problem of evaluating the laser spot image quality /
Kondratenko N.R., Snihur O.0. // System Research and Information Technologies. —
2014. — Ne 3. —P. 7-16.

Laser beam spot images have been analyzed according to a number of features
which were specific to graphical objects of this kind. Statistical and geometrical informa-
tional features of laser spot images were extracted; in particular, the Hemming distance
between fuzzy hash function values for the analyzed and the template images is proposed
as one of the features. Fuzzy hash functions allow identifying an image even in a case of
small modifications. A slight change in an argument of such a function does not result in
the change of its value. A fuzzy classifier model has been developed, which assigns input
images to classes according to the quality of the laser spot image in them. Classification
results may be interpreted as a laser beam quality indication; a measure of how well the
laser beam can be focused. The system does not only identify the object on an image,
a laser spot in the current context, but also provides a qualitative estimation of its corre-
spondence to the template image. Figs.: 5. Tabl.: 2. Refs.: 10 titles.

YK 616.13-089

Cucrema oueHku aedopManuii KOPOHAPHBIX apTepUid MPU CTEHTHPOBAHUM WJIHU
aopro-kopoHapHoM myHTHpoBaHud / Kubmmor I'.B., Hacrenko E.A., MaTBmii-
gyk A.O., Cano C.B., JlebeneBa E.O., Kucenea O.I'., Uexosoii H.B. // CucremHi 1o-
CIiKeHHS Ta iHpopmaniiiHi Texaomnorii. — 2014. — Ne 3. — C. 17-24.

Paccmotpena npobieMa mepenoMoB u pecTeH030B cTeHTOB. ChopMyaupoBaHa TH-
MoTe3a O MUKINIECKHX (CHCTOJO-IUACTONINIECKUX) MEXaHUIECKUX Ae(opMaIisx Kopo-
HapHBIX apTepHil, KaK O MaTOTEHETHIECKOM (paKTOpe pa3BUTHSI PECTEHO3a B CTEHTE. et
pedb 0 CO3JaHUU POTPAMMHON CHCTEMBI TSI aBTOMATH3AINH TIPEITI0KCHHOW METOTUKI
oLeHKH JehopMalii KOPOHAPHBIX apTepuil PU BHIOOPE METOAa PEeBACKYJISIPU3ALINU MH-
OKapZa — CTCHTHUPOBAaHHE WJIM a0PTO-KOPOHApHOE IIYHTHpOBaHWE. Peann3oBaH amiro-
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PUTM TOANCPKKHU MPUHSITUAS PEIICHAN BPavyOM-KapIUOXHPYPTrOM, UTO TIO3BOJIAET yUECTh
MUKIHYecKre aedopMaid KOPOHAPHBIX apTepHid IPH OIEHKE ONTHMAIBHOTO METOoIa
XUPYPrHYECKOTO BMEIIATEIECTBA BO BpeMs MpoBeAeHUS KopoHaporpaduu. Pazpaboran-
Has TpOorpaMMHAasi CUCTeMa oToOpakaeT 3D-pekoHCTpYKIMI0 KOpoHapHBIX apTepuil. I1o-
Jy4eHHBIE PEe3yNbTAaThl MO3BOJIIOT HAACSATHCA HA YIYUIICHHE OTHAICHHBIX PE3yJIbTaTOB
JICYEHHsI, CHI)KCHHE BEPOSTHOCTH IOBTOPHOI TOCHHTANM3ALUH, a TAKKE YMEHBIICHHE
CTOMMOCTH caMoro jieueHus. Puc.: 8. bubmuorp.: 4 Ha3B.

UDC 616.13-089

An assessment system for coronary arteries deformation during stenting or
coronary artery bypass grafting / Knyshov G.V., Nastenko Ie.A., Matviichuk A.O.,
Salo S.V., Lebedeva E.O., Kyselova O.G., Chehovoy M.V. // System Research and
Information Technologies. — 2014. — Ne 3. — P. 17-24.

Stent fracture and restenosis has been analyzed in the article. The hypothesis has
been made that the cyclic (systolic and diastolic) mechanical deformations of the coronary
arteries were a pathogenetic factor of in-stent restenosis development. The paper is
devoted to the development of the software system that automates the proposed methods
for assessing coronary artery deformations to choose the method of myocardial
revascularization: stenting or coronary artery bypass grafting. The computer-aided
diagnostic system has been developed. It allows to take into account the cyclic
deformation of the coronary arteries in assessing the optimal method of surgical
intervention. The software can also display 3D-reconstruction of the coronary arteries.
The obtained results allow to improve long-term results of treatment, to decrease the
likelihood of rehospitalization, and also to reduce the cost of the treatment. Figs.: 8.
Refs.: 4 titles.

MPOBJIEMM ITPUMHATTS PIIEHD I DECISION MAKING AND CONTROL IN
YIPABJIIHHSI B EKOHOMIYHUX, TEXHIYHHX, ECONOMIC, TECHNICAL, ECOLOGICAL AND
EKOJIOTTYHHUX I COLIAJIBHUX CUCTEMAX SOCIAL SYSTEMS

YIAK 519.713: 631.411.6

HNudpopmMannoHHo-MeToANYecKOe olecneuyeHHe KOMIUIEKCHOH OLEHKH IKOJOTHYHO-
cTu cucteMHbIX 00bekToB / Ko3yas T.B., llaponosa H.B., EMeansnosa /I.1., Ko3y-
ast M.M. // CucremHi pociijukeHHs Ta iH(opMmaniiini TexHosoril. — 2014, — Ne 3. —
C. 25-34.

[IpenocraBiieHo TeopeTnyeckoe 0OOCHOBaHWE METOOJIOTHH KOMITJIEKCHON OLEHKH
9KOJIOTHYHOCTH Ha ocHOBe MIPS-ananu3a u BEpOATHOCTHO-IHTPONUHHOTO PUCK-aHAIIN3A
JUISL PEIICHHS 3a7a4 3KOJIOTHYECKOI 0€30MaCHOCTH TEPPUTOPHAIEHO-00BEKTOBBIX CHCTEM
U MIeHTH(HUKAK (AaKTOPOB, KOTOPBIE OTBEYAIOT 33 CTENEHb IPOSBICHHS 3a00JI€BaHUS
U YPOBEHb COCTOSHHS 3/10pOBBsI uenoBeKa. llccnenoBaHusl MOAXOJOB MO ONPEAETICHUIO
B3aMMOCBS3M MEXIy YPOBHEM DKOJOTMYHOCTH OKPY>KAIOLIEH CPellbl U COCTOSHUEM 3710-
POBBS UEJIOBEKA YCTAaHOBIIIN HEOOXOIMMOCTh IIPHHATHS YHUBEPCATBHON XapaKTEePHCTHKH
9KOJIOTMYECKOr0 KayecTBa Pa3HOPOAHBIX CUCTEM B BHUJAE DHTPONMUMHON OLEHKHU COOT-
BETCTBHUS UX TPEOOBaHUSIM O€30MIACHOCTH WJIM PAaBHOBECHOTO cOCTOsiHUS. [IpenmyrecTBa
MPEAT0KEHHOH METOJVKH SKOJIOTHYECKOH OIEHKH CIOXKHBIX OOBEKTOB (IMPHPOIHO-
TEXHOTCHHBIX KOMIUIEKCOB) SIBIISIETCS BO3MOXKHOCTH OJHO3HAYHOH XapaKTepUCTHUKU
COCTaBJISIONUIUX U CHUCTEMBI B LIE€JIOM, NMPEIOCTABJICHHE LEJIOCTHOIO MPOTPAaMMHOIO
KOMILJIEKCA ITOa4l KOHEUHOro pe3ynbraTa. Puc.: 5. bubmuorp.: 11 Ha3s.

UDC 519.713: 631.411.6

Information and methodological support of a complex estimation of ecological
friendliness for system objects / Kozulja T.V., Sharonova N.V., Emelianova D.I.,
Kozulja M.M. // System Research and Information Technologies. — 2014. — Ne 3. —
P. 25-34.

The paper provides a theoretical justification of methodology for assessing the envi-
ronmental performance based on MIPS- analysis and probabilistic-entropy risk analysis
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for solving the problems of ecological safety of territorially-site-systems, and identify
factors that are responsible for the degree of manifestation of the disease and the state of
human health. Research approaches to determine the relationship between the level of
sustainability of the environment and human health have established the need for a uni-
versal characteristic of the heterogeneous systems' ecological quality in the form of the
entropy assessment of compliance with their security requirements, or the equilibrium
state. The advantages of the proposed method of environmental assessment of complex
objects (natural and man-made systems) is a unique opportunity to characteristics of the
components and the system as a whole, providing a comprehensive software system that
produces the final result. Figs.: 5. Refs.:11 titles.

YK 658.562
IliianyBaHHSI KOHTPOJII0 BUKHU/IB, 110 3a0pyIHIOIOTH, €EHEPTreTHYHUX MiANPHEMCTB /
Jliooumona H.O. // CuctemHi gocmimkeHHs Ta iHQopMariiai TexHomorii. — 2014. —

Ne 3. —C. 35-41.

PosrnsiHyTO MaTeMaTH4YHI MOJENI NPOLEAYp NPUUHATTA CTATHCTHYHUX DPIllleHb 3a
HasBHOCTI KOHTPOJIIO TapaMeTpiB IMpoIeciB 3a0pyaHEeHHS MOBITpsHOI cepenu. [lokazaHo
MOJKJIMBOCTI OJHO(AKTOPHOTO TUCIIEPCIHHOTO aHaji3y yrpymoOBaHOI peaiizamii KOHTPO-
JIOBAHOTO HECTAI[iOHAPHOTO HPOIIECy, KOJIU OCTaHHIH MPEeACTaBIeHO WMOBIPHICHOIO MO-
JIeJUTI0 KOMITOHEHT Jucnepciin. OTpuMaHo po3paxyHKOBI CIiBBIHOILIEHHS AJIsl TJIaHyBaH-
Hsl YTPYIIOBaHMX Oararopa3oBUX BUMIpIB i3 ypaxyBaHHSIM PH3HMKIB KOHTPOJIIO HEPILOTrO Ta
JIPYTOT0 POJy, IO JTO3BOJHIO MaKCHMI3yBaTH BIPOTiIHICTH KOHTPOJIO CKCTPEMATbHHUX
BUKHJIB y TIporiecax 3a0pynHeHHs. [IpoBeneHO ekcriepuMeHTallbHE OLIHIOBAaHHS MapaMeT-
PiB IUTaHY KOHTPOJIIO CKJIaJOBHUX IMMOBHX Ta3iB JUIsl MEPEBIPKHM YYyTTEBOCTI MOJei
KOMIIOHEHT AWCIEPCiid 0 KOPOTKOYACHUX BUKHUIB. 3alPOIIOHOBAaHA MOJENb KOHTPOIIIO
0a3yeThCcs HA BUKOPUCTAHHI ITUCTIEPCIHOTO aHANi3y YIPyIMOBaHUX pPE3yNbTAaTiB BHMIipIO-
BaJILHOT'O MOHITOPHHTY, MOXe JIONIOBHIOBATH 1CHYIOUI NPOLEIYPU JOIYCKOBOTO KOHTPO-
w0 mepesuieHs HopM ['/IB, migBumyun ix 9yTTeBicTh Ta HamidHicTh. Puc.: 1. Tabm.: 2.
bi6miorp.: 9 Ha3Bu.

UDC 658.562

The planning to control the power plants' polluting emissions / Lyubimova N.A. //
System Research and Information Technologies. — 2014. — Ne 3. — P. 35-41.

The mathematical models of statistical decision making procedures where
parameters of air pollution processes can be controlled are considered. Possibilities of one
factor analysis of variance of the grouped realization of the controlled transient are shown
when the last is represented by the probabilistic model of components of dispersions.
Calculated correlations are obtained for planning of the grouped multiple measurements
taking into account type I and type II control risks, that allow to maximize the probability
of controlling the extreme emissions of pollutants. The experimental evaluation of
parameters of plan of control the constituent smoke gases is conducted to verify the
sensitivity of the model of components of dispersions to the short emissions. The
proposed model of control, based on the use of analysis of variance of the grouped results
of the measuring monitoring, can complement existing procedures of control of exceeding
the pollution limits, promoting their sensitivity and reliability. Figs.: 1. Tabl.: 2. Refs.: 9 titles.

YK 519.163
JoBigkoBa MaTpuus 3JUTTS HOTOKIB y 3aJa4ax onTUMi3anii ynakyBaHb Ha 0araro-
npoaykroBux Mmepexax / Bacsuin B.O. // Cucremui mociifpkeHHst Ta iH(OpMAIiiiHi
texnouorii. — 2014, — Ne 3. — C. 42-49.

3anponoHoBaHO crnocid (popMyBaHHS JOBITKOBOI MATPHII 3JIMTTS IPiOHOMAPTIOH-
HUX JUCKPETHUX MOTOKIB ITiJ] YaC BUPINICHHS 3a7[a4 ONTUMI3allii yIaKyBaHb y 6araTomnpo-
JIYKTOBUX MEpexax 3 OOMEXEHHSMH Ha yac JOCTaBKM abo YMCIIO 3NIUTTIB MOTOKiB. Ha
OCHOBI JIOBEJJICHUX TBEPIDKEHb PO3p00JIeHO ePEeKTUBHI OOUMCIIOBAIBHI AITOPUTMHU JUIS
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BU3HAYCHHS BY3JIB 3JMTTS Ta 3JIMTHX IOTOKIB 3a JIONMOMOIOIO JOBIAKOBOi MaTpHIi JUIs
YCiX KOPECTIOHAYIOUUX Tap y Mepexi. AJTOPUTMH MOXKYTh OyTH BUKOPHCTaHI ycepennHi
OCHOBHHX CXEM OIITHUMI3aIlil A pO3paxyHKy Jacy MOCTaBKH MOTOKIB agpecary i mepesi-
PKH BIJIOBIIHUX OOMEXEHb I1iJ] Yac BUPIIIEHHS OKPEMHUX 3a/lad ONTHUMI3allii yraKyBaHb
Ha TPAHCTIOPTHUX Mepexkax, a TAKOXK MPH MPOEKTyBaHHI i aHaJIi31 mepeadi MOBiIOMIICHb
y BIpTyaJIbHUX KOHTEWHepax y MepCHeKTUBHUX MariCTpalibHUX OMOPHUX MEpekax repe-
nadi ganux tumna Backbone. Puc.: 3. Biomiorp.: 3 Ha3Bu.

UDC 519.163

A help matrix of the merge flows in optimization problems of packings on multi-
commodity networks / Vasyanin V.A. // System Research and Information Technolo-
gies. — 2014. — Ne 3. — P. 42-49.

The method for computing the help matrix of merging the small packages of discrete
flows during solving the optimization of packings problem in multicommodity networks
with restrictions on the period of delivery or the number of merges of flows is proposed.
On the basis of the proved statements, efficient computing algorithms for determining the
nodes of merge and merged flows with the use of the help matrix for all pairs in a network
are developed. Algorithms may be used inside the basic optimization schemes for calcu-
lating the time of delivery of flows to the destination and checking for the appropriate
restrictions during solving the various optimization problems of packings on transport
networks, and also during the design and analysis of message transfers in virtual contain-
ers in the state-of-the-art trunk data networks such as Backbone. Figs: 3. Refs: 3 titles.

TEOPETUYHI TA IIPUKJIAJIHI TPOBJIEMUA THEORETICAL AND APPLIED PROBLEMS OF
IHTEJIEKTYAJIbBHUX CUCTEM HIATPUMKHU INTELLECTUAL SYSTEMS FOR DECISION
NPUMHSTTS PILIEHB MAKING SUPPORT

VIIK 518.9

HocaimkenHst kackaauux Heo-¢a33i HeHPOHHUX Mepek Yy 3agayax NPOTrHO3yBaHHS
y ¢inancosiii cdepi / 3aituenxo FO.II. / CuctemHi gocmimkeHHs Ta iHPOpMaLiiiHi Tex-
Hojorii. — 2014. — Ne 3. — C. 50-63.

PosrnsHyTO MpOOIIEMy MpOTrHO3yBaHHS (HiHAHCOBUX IPOIECiB HA PHUHKAX I[IHHUX
nanepiB. s i po3B’s3Ky 3aIIpONOHOBAHO 3aCTOCYBaHHSA KacKagHWX Heo-(a33i HeHpoH-
HUX MepeX. OmHMcaHO apXiTEeKTypy LUX MEpeX, PO3ITISHYTO aJrOpUTMH HAaBYAHHSI —
rpagientHri Ta Yigpoy-Xodda. PosrmsHyTo npobnemy cUHTE3y CTPYKTypH Heo-(hazsi
KacKaJlHOi Mepexi Ta 3anpornoHoBaHo anroput™ MI'VA mns #ioro po3s’sizannsi. [Ipose-
JICHO eKCHEepPUMEHTANIbHI JIOCIIPKEHHSI TOYHOCTI NMPOTHO3YBaHHS Oip)KOBUX IHJEKCIB i3
3aCTOCYBaHHSM 3a3HAYCHUX METOJIB HABUAHHS B 3aJIC)KHOCTI BiJ KIJIBKOCTI KacKaiB,
KUTBKOCTI BXIJTHUX 3MIHHHX Ta IX JIIHTBICTUYHUX 3HAYCHb i OLIHCHO iXHIO €()CKTHBHICTb.
[IpoBeneHi moCiUKEHHS NMOKa3ald, 10 KOXKHUM aJITOPUTM Mae CBOI CHIIBHI Ta ciiaOKi
BJIACTUBOCTI. ['palieHTHUI METOJ MOXE JaBaTH OUIBII TOYHI MPOTHO3H, IPHU I[HOMY Yac
fioro pobotu mocuTh 3HaYHUUA. Anroput™m Yinpoy—Xodda, HaBIaKH, Aa€ MPOTHO3 3a Oy-
JKe KOPOTKHIA 4Jac, ajie Ma€ JOCHTh BEIMKi BiIXHWJICHHS Bill pealbHUX 3Ha4eHb. B 1inmomy,
KackaJHa Heo-(a33i HelipoHHA Mepeka € e()eKTUBHIM iHCTPYMEHTOM ISl IIPOTHO3YBAHHS
(iHaHCOBUX mpolieciB Ha (OHIOBUX PHUHKAX B yMOBaxX HEBH3HAUYEHOCTI Ta HEIMOBHOTU
inpopmaii. [Ipu ipoMy 11 IPOTHO3 GBI TOYHUH Y MOPIBHAHHI 3 KIIACHYHUMH HEUITKH-
mu Helipomepeskamu ANFIS ta TSK, a Takok HEUiTKOIO Mepexero 3 BUCHOBKOM Mama-
Hi. Puc.: 9. Tabn.: 6. bibmiorp.: 4 Ha3Bw.

UDC 518.9
Cascade neo-fuzzy neural networks investigations in the problem of forecasting at
the financial sector / Zaychenko Yu. P. / System Research and Information Technolo-
gies. — 2014. — Ne 3. — P. 50-63.

The problem of stock prices forecasting at stock exchanges is considered. The appli-
cation of cascade neo-fuzzy neural networks (CNFNN) for its solution is suggested. The
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architecture and training algorithms (gradient and Widrow-Hoff) for CNFNN networks
are considered. The experimental investigations of stock prices forecasting accuracy with
application of CNFNN network depending on the number of cascades, the number of
input variables and their linguistic values were carried out and the efficiency of training
methods was estimated. The investigations had shown that each algorithm had strong and
weak properties. The Gradient method may give more accurate forecasting, but it needs
a lot of time for work. The runtime of Widrow- Hoff algorithm is short, but its accuracy
of forecasting is worse. In a whole, CNFNN is the efficient tool for forecasting at stock
exchanges under uncertainty. Its forecasting proves to be much more accurate in compari-
son with classical fuzzy neural networks ANFIS, TSK, and Mamdani. Figs.: 9. Tabl.: 6.
Refs.: 4 titles.

YAK 519.766.4
IIporHo3upoBanue nopeneHusi kayecrea nHpopmanuu / Konopamwk M.M. // Cuctem-
Hi gociipkeHHs Ta iHpopmamiitai TexHomorii. — 2014, — Ne 3. — C. 64-72.

PaccmatpuBatoTcst mokaszarenu kadectBa uHpopmaiuu (merpuku Data Quality).
[Ipennoxen noaxon M MHGOpPMAaLMOHHAS TEXHOJOTHS K OLEHHUBAHUIO M IPOIHO3UPOBA-
HUIO M0Ka3aTelIsl KauyecTBa, KOTOPBII OIMKCHIBAET JOCTOBEPHOCTH HHpopMauuu. [IpoBenen
KpaTKuil aHaau3 paboT, MOCBSIIEHHBIX PAa3HBIM MOJXO0JaM K OIpeAeieHuo MeTpuk Data
Quality. HemmaeWHBIN XapakTep MOKa3aTelsl JOCTOBEPHOCTH MH(POPMAITIH JaeT BO3MOXK-
HOCTh NPOTHO3UPOBATH €ro Oyyline MOBeJCHUE C IPUMEHEHUEM MOJEIH CTOXacTHYeC-
koii BonatmibHOCTH (MCB), B KOTOPO# ISl OIICHUBAHKSI TTApaMETPOB MIPUMEHSETCS TIPO-
rpaMMHO-peann3oBaHHb  amroput™M [wb6ca. [lpemmokeHo paspaboTaHHYO s
MPOTHO3UPOBAHMS BOJIATHIBHOCTH BAJIIOTHOTO Kypca HH(OPMAIMOHHYIO TEXHOJOTHIO
MPUMEHUTD JJIsl TIPOTHO3UPOBAHMUS OyIyIIEro MoBEJSHUS] MEPbl HEONPEIEIEHHOCTH ITOKa-
3arelnsi JI0OCTOBEPHOCTH WH(popMaimu. [IporHo3upoBaHue MoKaszaressi JIOCTOBEPHOCTH
nH(pOpPMalMK UMEET KJIIYeBOE BIWSHHE Ha NpOIlecC NMPHUHATUS pemeHui. Puc.: 1.
Tabmx.: 1. bubmuorp.: 14 Ha3s.

UDC 519.766.4
Forecasting the information quality / Konovaliuk M.M. // System Research and Infor-
mation Technologies. — 2014. — Ne 3. — P. 64-72.

This paper considers information quality dimensions (Data Quality metrics). The
approach and information technology to estimation and forecasting the data quality met-
ric, which describes the accuracy of the information is proposed. A brief analysis of prior
research on various approaches to defining metrics of Data Quality is presented. Nonlin-
earity of the data quality metric of accuracy makes it possible to forecast its future behav-
ior using a stochastic volatility model (MSV), in which the Gibbs algorithm is used for
parameter estimation. It is suggested to apply the information technology developed for
forecasting the volatility of the exchange rate to forecast the future behavior of the uncer-
tainty measure of the information accuracy. Forecasting of the accuracy measure of in-
formation has a key influence on the decision-making process. Figs.: 1. Tabl.: 1. Refs.: 14
titles.

METO/IU AHAJII3Y TA YIIPABJITHHSI METHODS OF SYSTEM ANALYSIS AND
CHUCTEMAMH B YMOBAX PU3HUKY I CONTROL IN CONDITONS OF RISK AND
HEBU3HAYEHOCTI UNCERTAINTY CONDITIONS

YK 681.3.06

3amaya oNTHMAJIBLHOIO CHHTE3a CTPYKTYPH CHCTEMBI 3alIUThI WH(pOpManum ¢ MH-
HUMAJbHOW CTOMMOCTBIO M He00XoAMMbIM ypoBHeM 3auniieHHocTd MKC / Anekca-
xuHa U.B., HoBukor A.H., PoxnonoB A.H. // CucremHi gocmimpkeHHs Ta iHpopMarriiiai
texHouorii. — 2014. — Ne 3. — C. 73-85.
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PaccmoTrpena 3asaua cuHTE3a CHCTEMBI 3aIIUTHI MH(OpMAaLUK C ONTHMAILHBIMH
CBOMCTBaMH, a UMEHHO 3aJlaya CUHTE3a CTPYKTYPbl CUCTEMBI 3al[Thl HH(OPMAIUHU C He-
00XOIMMBIM YPOBHEM 3ALIUIICHHOCTH WH()OPMALUU ¥ MUHHMAJILHON CTOMMOCTBIO CHC-
TEMBI 3aIIUTHL. B KauecTBe 3KCTPEMAaJIbHOTO KPUTEPHS HCIIONB3YEeTCS SKOHOMUYECKUIH
MoKasarenb (MUHUMH3AIKs CTOMMOCTH CHCTEMbI 3alUTHI), a OTPAaHUYEHHEM SIBISETCS
(uKCHpOBaHHBIA YPOBEHb 3allIUIIEHHOCTH HHGpoOpManuu. [ pelieHus mocraBieHHON
3a/1aud TPETIOKEH METO C MCIIOIB30BAaHUEM JIOTHKO-BEPOSTHOCTHOTO Toaxoaa. Ha ero
OCHOBE CTPOUTCS (PyHKLMS BEPOATHOCTH YCIIEITHOCTH aTaKH, KOTOpasl YYUTHIBAET CTPYK-
Typy MH(GOPMAaIMIOHHO-KOMMYHHKAIIMOHHON CHUCTeMBI. B pesynbrare moiyyaem 3amaudy
HEJIMHEWHOW IUCKPETHON ONTUMHU3AINH OYJIeBOTO THMA, JJIS PEIICHHs] KOTOPOH HCIOJb-
3yercsi MeTOA TpaHul 1 BeTBel. PaborocrocoOHOCTh M 3()(heKTHBHOCTD MPEATI0KEHHOTO
METO/a NOKa3aHa MPH MOMOIIM YUCIEHHOTO IKCIIEPUMEHTa Ha MOJAEIBHOM NpHMeEpe WH-
(hopMaIMOHHO-KOMMYHHUKAITMOHHOU cucTeMbl. Puc.: 1. Tabu.: 3. bubnuorp.: 15 Ha3s.

UDC 681.3.06

Problem of optimal structure synthesis of information security system with minimal
cost and required level of ics protection / Aleksakhina LV., Novikov O.M.,
Rodionov A.M. // System Research and Information Technologies. — 2014. — Ne 3. —
P. 73-85.

In this paper, the problem of synthesis of the information security system with opti-
mal properties is considered, namely the problem of synthesis of the structure of the in-
formation security system with the required level of information security and the lowest
cost of a security system. An economic indicator is used as an extreme criterion (minimiz-
ing the cost of a security system), and the restriction is the fixed level of information secu-
rity. To solve this problem, we propose a method using a logical- probabilistic approach.
On its basis, the function of the probability of success of an attack is constructed that takes
into account the structure of the information and communication system. As a result, we
obtain the problem of nonlinear discrete boolean optimization which is solved using the
method of boundaries and branches. The efficiency and effectiveness of the proposed
method is shown by the numerical experiment on a model of an information and commu-
nication system. Figs.: 1. Tabl.: 3. Refs.: 15 titles.

YK 004.681
I'padoananuruyeckuii MeTO MOUCKA CEeJIOBOM TOUKHU B UIPOBBIX 3a/a4yax uHpop-
ManuoHHOH 6e3omacHocTH / demunmme M.B., JleBuenko E.I'., Pa6uyn .. // Cuc-
TEeMHI IoCTimKeHHs Ta iHdopMamiiiHi TexHoioril. — 2014. — Ne 3. — C. 86-98.
OnTuMu3anus pachpenesieHus PecypcoB MeKIy OOBEKTaMU CHCTEMBI 3aIlUTHl MH-
(hopMau yCIOXKHIETCS TEM, YTO MPOTUBOCTOSHUE MPOUCXOANUT B YCIOBUAX HEOIpese-
JICHHOCTH, KOorjaa HeﬁCTBI/Iﬂ COIICpHHUKAa HCU3BCCTHBI. OZ[HI/IM M3 MOJAXO0J0B K PCIICHUIO
3TOW MPOOJIEMBI SBJISIETCS TUHAMUYCCKOE YIPABICHUE PeCypcaMu, IPU KOTOPOM 3allluTa
OTIEpPaTHBHO pearupyer Ha JSHCTBUS CONEPHUKA, MEHSS CBOIO CTPATETHIO MOCIE KaXI0To
ero miara. HeompeneneHHOCTh BBI3BIBAET ONpPEAETICHHBIE TPYAHOCTH B OpPraHU3aIUM 3a-
IIUTHI, 9YTO B HEKOTOPBIX CIyYasx BOOOIIE JeiaeT MPONecC THHAMUYECKOTO YIIPaBICHUS
HEBO3MOXHBIM. [Ipyroil MoIXoJ OCHOBBIBAETCS B OOECIICUECHHH TapaHTHPOBAHHOTO pe-
3yJbTaTa, KOTAa pacupeAesiCHHe PECyPCOB 3alIUTHI HE SBISETCS ONTHMAIBHBIM IS BCEX
CTpareruii ConepHuKa, 0JJHaKO AaeT YBEPEHHOCTh, YTO MOTEPU WHPOPMALUU IPH JTIOOBIX
ero IeWcTBUAX He OyIyT MPEBHIMIATH ONPENeIeHHYI0 BenmuunHy. Peammsanueil maHHOTO
MOJIX0/1a SIBJISIETCS] CEIUIOBAsi TOUYKAa MATPHUYHON HTPHI, KOTOPas OTPa’KaeT COCTOSHHUE TI0-
KOsl TMHaMHYECKOTO IPOTHBOCTOSIHUS JIBYX CTOPOH. B cucreme, copepikaieii 1Ba 00bek-
Ta, MPOAHAIU3UPOBAHBI YCIOBHS CYIICCTBOBAHUS CEIJIOBBIX TOYEK B 3aBUCHMOCTH OT
YSI3BUMOCTH OOBEKTOB, pacIpEleICHUs] PECYpCOB MEXIY HHUMH, COOTHOIICHHE MEXKIY
pecypcamMu IpOTUBOOOPCTBYIOMHKX cTopoH. Puc.: 10. bubnmorp.: 6 Ha3B.
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UDC 004.681

A semigraphical method for saddle point calculation in information security
playing problems / Demchyshyn M.V., Levchenko Ye.G., Rabchun D.I. // System Re-
search and Information Technologies. — 2014. — Ne 3. — P. 86-98.

An optimization of resources allocation between information security objects is
complicated due to the fact that the opposition occurs in uncertainty conditions when the
opponent actions are unknown. First approach to solve this problem is the dynamic re-
sources management in which protection reacts to the opponent’s actions effectively by
changing the strategy after every opponent’s step. In some cases, the uncertainty causes
difficulties in implementing the protection that makes the process of dynamic manage-
ment impossible. Another approach is based on providing a guaranteed outcome when the
allocation of protection resources is not optimal for all strategies of the opponent, but
guarantees that, for any of its actions, the information loss will not exceed the defined
value. The implementation of this approach is the matrix game saddle point, which re-
flects the dormancy state of the dynamic confrontation between two sides. The saddle
point existence conditions are analyzed in a system of two objects depending on its vul-
nerability, resources allocation between them, and the conflicting sides resources ratio.
Figs: 10. Refs: 6 titles.

YK 51-71

Ipumenenne metoauku Iupcona 1Jist HAXOKEHUS 3AKOHOB paclpe/ieJeHUs Xapak-
TePUCTHK KOPOHAJBHBIX BBHIOPOCOB Macchl Ha coHie / DadpuueBa E.B., Ku-
s MLA., lommagunkos B.H. // CuctemHi gociipkeHHs Ta iHPOpMaIlifHI TEXHOIOTIT. —
2014. — Ne 3. — C. 99-111.

Cdepamut BIUSIHUSL COJTHEYHOW MOTOABI Ha 3eMJIIO SIBIISIIOTCS CITYTHHKOBBIE 1 OpOH-
TaJIbHBIE CTAHINH, KOCMOHABTHKA, TEJIEKOMMYHHUKAIINU U HABUT ALV, aBUALMS, HA3EMHbIC
CHCTEMBI, JIEKTPOHUKA ¥ TPAHCIOPT, KIUMart, onocgepa. IMEHHO MO3TOMY € pa3BUTHEM
HOBEHIIINX TEXHOJOTHH, KOCMOHABTHKH, CHCTEM CBSI3H, TEJIEKOMMYHHKALIMOHHBIX U Kabe-
JBbHBIX CETeH, CO CTPOUTENBCTBOM HE(PTEIPOBOAOB, Tra30NpOBOIOB, TPyOOIPOBOIOB,
¢ 10OBIYEH TONE3HBIX MCKOIAEMbIX B MUPE CTaJIM yJEIsITh OOJbIIOe BHUMAHHE HCCIIEI0-
BaHMSIM COJIHEYHOW akTWBHOCTU. KpaliHe akTyaJIbHOM 3a/1aueii COBPEMEHHOCTH SIBJISIETCS
3ajjaya aHaJIKM3a M IPOTHO3MPOBAHMS IPOLIECCOB COJIHEYHOH aKTHMBHOCTH Ha OCHOBE JaH-
HBIX, IOTy4eHHBIX 13 coHeuHbIX cnyTHHKoB (SOHO, STEREO u ap.). OcHoBHas mpobie-
Ma 3TOH 3aJa4yll — BOCCTAHOBJICHHE HCTHHHBIX 3aKOHOB JWHAMUKHU COJHEYHOW aKTHBHO-
ctu. PaccmarpuBaercs meroamka [lupcoHa Al HaxXOXIEHUS 3aKOHOB pacIpeesieHHs
CiTyJalHBIX BeIW4IMH. HalifeHbl 3aKOHBI pacipeie/leHuss OCHOBHBIX XapaKTEPUCTHK KOPO-
HaJIBHBIX BBIOpOcOB Macchl (KBM): poomKHUTENEHOCTH COOBITHS, TIPOMEXYTKA BpeMe-
HU MCXKIY HadYaJlaMu CO6bITPll>1 1 MaKCUMaJIbHOMN iomaan 1TMMMUHTIA, a TAaKXKE IMPEICTaB-
JICHBI Pe3yJIbTaThl SKCIIEPUMEHTAIBHBIX HccienoBanuil. Puc.: 5 . bubnuorp.: 4 Ha3s.

UDC 51-71
An application of the Pearson method for determining the distributions of the char-
acteristics of coronal mass ejections on the Sun / Fabrycheva O.V., Kiyan M.A., Pod-
ladchikov V.M. // System Research and Information Technologies. — 2014. — Ne 3. —
P. 99-111.

The spheres of influence of solar weather on the Earth are the satellite and space sta-
tions, astronautics, telecommunications and navigation, aviation, ground systems, elec-
tronics and transport, climate, biosphere. That is why with the development of new tech-
nologies, astronautics, communication, telecommunication and cable networks, with the
construction of oil pipelines, gas pipelines, with mining operations much attention has
been paid to the study of solar activity in the world. The extremely urgent task of our time
is the task of analysis and forecast of solar activity on the basis of data obtained from solar
satellites (SOHO, STEREO, etc.). The main problem of this task is the restoration of the
true distributions of the solar activity dynamics. In this paper, the Pearson method for de-
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termining the distributions of random variables is considered. The distributions were
found for the following general characteristics of coronal mass ejections (CMEs): event’s
duration, the time interval between the beginnings of events and the maximal area of
dimming; also the experimental research results are presented. Figs.: 5. Refs.: 4 titles.

HOBI METOJAU B CUCTEMHOMY AHAJII3I, NEW METHODS IN SYSTEM ANALYSIS, COMPUTER
THOOPMATHULI TA TEOPIi IPUVHATTS PIIUEHB SCIENCE AND THEORY OF DECISION MAKING
VJIK 517.3

AJIbTepHATHBHHII MigXix 70 MO0y10BH NMOBEPXHEBOI0 iHTErpaJja 1mo nNoBepxHi 10-
BinbHOT Kopo3mipHocTi B R" / Motanenxo O.Y0. // CucremHi pocimkenHs Ta inpop-
Martiiiai texgonorii. — 2014. — Ne 3. — C. 112-118.

[IpoBeneHo moOyAOBY MOBEPXHEBOTO iHTErpana Mo MOBEPXHi TOBITBHOI KOPO3MIp-
HocTi B R” 3a jormomororo ansrepHaTHBHOTO Timxoy. IToBepxHeBi Mipu moGymoBaHo 3a
JIOTIOMOT 010 1H(iHITe3UMaIBHOI IPOLEYyPH 3 BUKOPUCTAHHAM HAa0Opy HMONAapHO KOMYTY-
IOYNX BEKTOPHHUX IOJIIB, IO MAIOTh IIO0ANbHI MOTOKU Ta € TPAHCBEPCATBHUMH JIO i€l
MTOBEpPXHi. 3HAWICHO MIUTFHOCTI OTPAIMAaHUX Mip MO BiHOIICHHIO 0 KJIACHYHOI Ta Ha Oc-
HOBI IOPIBHSUILHOTO aHaJi3y 3po0JIEHO BHCHOBOK, IO OTPUMaHi MipH SIBIISIIOTH COOOIO
y3araJJbHCHHS KIIACUYHUX IMOBEPXHEBUX Mlp VaBnserncs ZlOI_liJ'II)HI/IM y3araJlbHCHHSA 1bO-
ro MiAXOIy Ha BHUMANOK MOBEPXOHb CKIHYEHHOI KOPO3MIPHOCTI B HECKiHYCHHOBHMIPHHUX
npoctopax. biomiorp.: 5 Ha3B.

UDC 517.3

An alternative approach to constructing the surface integral over a surface of an
arbitrary codimension in R" / Potapenko A.Yu. // System Research and Information
Technologies. — 2014. — Ne 3. — P. 112-118.

In this paper, the surface integral over a surface of an arbitrary codimension in R" is
constructed using an alternative approach. Surface measures are built with an infinitesimal
procedure using a set of pairwise commuting vector fields that have global fluxes and are
transversal to the given surface. Densities of the constructed measures with respect to the
classical one are found and, based upon the comparative analysis, it is concluded that con-
structed measures present a generalization of the classical surface measures. It is deemed
to be reasonable to generalize this approach to surfaces of finite codimensions in infinite-
dimensional spaces. Refs.: 5 titles.

YK 519.8
EdexTuBHa peamizanisi NPHCKOPEHOTro MeTOAYy PO3B’sA3aHHA BapiamiiHHX
HepiBHOcTeil / AnexkcanapoBa B.M., Co6osnenko JI.O. // CucremHi AOCHi/KEHHS Ta
iHpopmaniiHi TexHoxorii. — 2014. — Ne 3. — C. 119-129.

[ToOynoBaHo HeNOKaTBHO 301KHUH ITOPUTM PO3B’Si3aHHS BapialliiHUX HEpPiBHOC-
TEH 3 CHJIBHO MOHOTOHHHM OIIEPATOPOM 1 OITyKIMMHU OOMEXECHHSIMH-HEPIBHOCTSIMH, IO
Ma€ BHCOKY IIBUAKICTH 301KHOCTi. MeTo/ rpyHTY€ETHCS Ha MOETHAHHI INI00ATBHOTO ajro-
PHUTMY IEPIIOro MOPSAKY, 110 BUKOPUCTOBYE iTE€palliiiHy IOCIII0OBHICTb Y ITPOCTOPI Hpsi-
MHX 3MIHHHUX, 3 MeTosoM HbroroHa po3s’sizaHHs cuctemnu Kyhna-Takkepa BapiariitHux
HEpIBHOCTEH B OKOJI po3B’s3Ky. BukoHaHO e(eKTHBHY peami3amiro 3alporOHOBAHOTO
anroputMmy. Po3rmsgHyTO 00YHCIIOBANIBHI ACHEKTH, MOB’S3aHI 3 JBOMAa TPYIOMICTKUMHU
mif3agadaMu copMyIbOBAaHOTO AJITOPUTMY — 33/a4€l0 KBaJPaTUYHOTO MIPOrpaMyBaHHs
1 pO3B’sI3aHHAM CHCTEMH HEIIHIMHHX piBHOCTEeW. Peamizamis meromy BumpoOyBaHa Ha
PO3B’s3aHHI BapialliiHUX HEPIBHOCTEH 3 HEMOTEHIIIHHIUM omnepaTtopoM. [IpoBeneHo mopi-
BHSUIBHUHN aHaji3 poOOTH MPHUCKOPEHOr0 AITOPUTMY Ta AJTOPUTMY IEPIIOrO MOPSIKY.
Bucoka mBuaKicTs 301KHOCTI 3aIIPOIIOHOBAHOTO alITOPUTMY HiATBEPIXKEHO pe3yJbTara-
MU O00YHUCITIOBATBHOTO ekcriepuMenTy. Puc.: 1. Bibmiorp.: 15 Hass.
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UDC 519.8

The effective implementation of an accelerated method for solving variational ine-
qualities / Aleksandrova V.M., Sobolenko L.A. // System Research and Information
Technologies. — 2014. — Ne 3. — P. 119-129.

A nonlocally converging algorithm for solving variational inequalities with strongly
monotone operator and convex constraints-inequalities has been constructed. The algo-
rithm has a high rate of convergence. The method is based on a combination of the global
first-order algorithm that uses an iterative sequence in the space of direct variables with
Newton's method of solving the Kuhn-Tucker conditions of variational inequalities in the
neighborhood of the solution. The effective implementation of the proposed algorithm has
been performed. The computational aspects associated with the two time-consuming sub-
tasks of a presented algorithm — the quadratic programming problem and solving a sys-
tem of nonlinear equations have been considered. The implementation of the method has
been tested by solving the variational inequalities with a nonpotential operator. A com-
parative analysis of the accelerated algorithm and the first order algorithm has been per-
formed. The high convergence of the proposed algorithm has been confirmed by the re-
sults of computational experiments. Figs.: 1. Refs: 15 titles.

VJIK 519.765:519.767:004.89

Mopneiab BTOPHUYHBIX HEKOPPEJIMPOBAHHBIX CEMAHTHYECKHX MOJIeHd Ui aHaJmM3a
TeKcTOBBIX AaHHBIX / [TaBaumenko B.M. // CucremHi mocnimkeHHS Ta iHPOpMaIiiHi
texHosjorii. — 2014. — Ne 3. — C. 130-138.

PaccMoTpeHa Mozienb HEKOPPETUPOBAHHBIX BTOPUYHBIX CEMAHTHUECKUX MOJEH
00pa30BaHHBIX C MMOMOIIBI0 METOJA TNIABHBIX KOMIIOHCHT W CHHTYIIIPHOTO Pa3IOKCHHS
MaTPHI[Bl YACTOT CEMAHTUYECKUX ITOJICH. DTa MOJENb XapaKTePU3UPyeT HOBOS CEMaHTH-
YECKOe MPOCTPAHCTBO OTOOPaXKCHHSI TEKCTOBBIX JOKYMEHTOB C OPTOHOPMHPOBAHHBIM
Oazmcom. Pa3MepHOCTh MPOCTPAaHCTBA BTOPHYHBIX CEMAaHTHUYECKUX ITOJIEH CYIIECTBEHHO
MEHBUIE Pa3MEPHOCTH IIPOCTPAHCTBA NIEPBUYHBIX CEMAHTUYECKUX IIOJIEH BCIEACTBUE 3a-
MEHBI B3aMMOCBS3aHHBIX COCTABIISIONINX HEKOPPETUPOBAHHBIMU CEMaHTHUECKUMH Xapak-
TEePUCTHUKAMH. AHAJIN3 TECTOBOM BEIOOPKH TEKCTOBBIX TOKYMEHTOB ITOKa3aJ BO3MOXKHOCTh
MPUHUMATE K PACCMOTPEHHUIO TOJIBKO T€ COCTABJISIOIINE BTOPUYHBIX CEMAaHTHYCCKHX II0-
JIeH, KOTOPBIE OTHCHIBAIOTCS MEPBBIMU CHHTYJISIPHBIMH YUCIIaMU. VIcIionp30BaHHE HU3KO-
pa3MepHOTO0 OPTOHOPMHUPOBAHHOTO 0a3znca BTOPHYHBIX CEMAaHTHYECKHX MOJEH MOXKET
ObITh 3 (PeKTUBHBIM B 3aauax KIACCH()MKAIMM M KIACTCPH3AIHUU TCKCTOBBIX JTAHHSIX.
Puc.: 1. Bubnwmorp.: 11 Ha3s.

UDC 519.765:519.767:004.89

The model of derived uncorrelated semantic fields for text data analysis / Pavly-
shenko B.M. // System Research and Information Technologies. — 2014. — Ne 3. —
P. 130-138.

The model of derived uncorrelated semantic fields generated by the method of prin-
cipal components and singular decomposition of the matrix of semantic fields frequencies
has been considered. This model describes a new semantic space with orthonormal basis
of displaying text documents. The dimension of the space of derived semantic fields is
significantly less than the dimension of the space of initial semantic fields as a result of
replacement of interconnected components by uncorrelated semantic characteristics. The
analysis of the test sample of text documents showed the possibility to take into considera-
tion only those components of secondary semantic fields which are described by the first
singular numbers. The use of the low-dimension orthonormal basis of derived semantic
fields can be effective in the problems of the text data classification and clustering.
Figs.: 1. Refs.: 11 titles.
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