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

YK 519.711.3
Crparerist iHHOBalliiHOT0 PO3BUTKY perioHy Ha OCHOBi CHHTe3y MeTO/M0.IOriii nependayeHHs
i KorHiTuBHOTO Moze0BaHHs / 3rypoBebkuii M.3., IlankpartoB B.A. // CuctemHi 10CTiKSHHS
Ta iHdopmaniiiHi TexHomorii. — 2014. — Ne 2. — C. 7-17.

3anporoHOBaHO CTpaTerilo Ta i peanizamito IHHOBALIHHOTO PO3BUTKY PEriOHy Ha OCHOBI CHHTE-
3y METOJOJIOTIH nependadyeHHs i KOTHITHBHOTO MOJICIIIOBaHHS. 3alyueHHs Ha IepIIoMYy eTarli pea-
mizauii cTparerii MeTomoJIorii mepexdadyeH st JO3BOJISE 3a JOMOMOIOI EKCIIEPTHOTO OLiHIOBAHHS
BUSIBUTH KPUTHYHI TEXHOJIOTI] i MOOYXyBaTH albTepHATUBY CIICHAPIiB 13 KUTbKICHUMHU 3HAYEHHSIMU
xapaktepucTHK. OTpHMaHi XapaKTEPUCTHKH € BUXIJHUMH JTAHUMH JUIsl TOYATKOBOI iTepamii KOrHi-
THBHOTO MOJCJIIOBaHHSA. BUKOPHCTAaHHS KOTHITMBHUX rpad)oBHX Mopenel 1o03Boisie noOymyBaTh
OOTrpyHTOBaHHMH cCleHapiil, MO pOOUTH iX MPAKTUYHO HE3aMiHHHM iHCTPYMEHTOM Y aHANITHYHIN
MIATPUMII CTPATETridHOTO IUIAHYBaHHS PO3BUTKY Ha PiBHI KOMIIaHii, Meramoiicy, periony. 3ampo-
NPOHOBaHA CTpaTerisi BIJIKPHUBAE€ YHIKAIbHY MOXJIMBICTE y MeXaxX €IMHOTO IIPOrpaMHO-
AQHAIITUYHOrO KOMIUIEKCY BHUPILIyBAaTH 3aBAAHHS CTPATErivHOrO IUIAHYBAaHHS Ta ONEPAaTUBHOTO
pearyBanHa. HaBeneno mpukiiaa moOyJOBH CIIEHApil0 Ha pPiBHI iHHOBALIHHOTO PO3BHUTKY PETiOHY.
Puc.: 2. bibmiorp.: 7 Ha3B.

UDC 519.711.3

The strategy of innovative development of the region on the basis of synthesis of foresight
methodologies and cognitive modeling / Zgurovsky M.Z., Pankratov V.A. // System Research
and Information Technologies. — 2014. — Ne 2. — P. 7-17.

A strategy and implementation of innovative development of the region on the basis of syn-
thesis of foresight methodologies and cognitive modeling are proposed. Involvement at the first
stage of the strategy of foresight methodology allows with the help of expert evaluation to identify
the critical technologies and build alternative scenarios with quantitative characteristics values. The
obtained characteristics are the source data for the initial iteration of cognitive modeling. The use of
cognitive graph models allows to create a reasonable scenario that makes them almost indispensable
tool in the analytical support for strategic planning and development at the company, metropolis,
and region level. The proposed strategy proposes a unique opportunity in the framework of the
common program-analytical complex to solve problems of strategic planning and rapid response.
The example of scenario creating of innovation development region is given. Figs.: 2. Refs.: 7 titles.

NPOTPECHBHI IHOOPMALIHI TEXHOJIOTII, PROGRESSIVE INFORMATION TECHNOLOGIES,
BUCOKOMNPOYKTUBHI KOMIT'FOTEPHI HIGH-EFFICIENCY COMPUTER SYSTEMS
CUCTEMU

YK 004.94(045)

ABTOMATH3MPOBAHHAsI CHCTeMa YNpPaBJIeHUs] TPAHCHOPTHBIMH nepeBo3kamu / 3adapa C.C.,
Hextapyk M.T. // Cucremni nocmimkeHHs Ta iHpopMariiHi TexHomorii. — 2014. — Ne 2. —
C. 18-28.

Pa3paborana aBTOMaTH3MpPOBAaHHASI CHCTEMa ONTHMHU3ALUH TPY30BBIX IIEPEBO30K HA TPaHC-
TIOPTHOI ceTH, KOTOpasi peajn30BaHa B BHIE IIPOrPaMMHOTO KOMITBIOTEPHOTO KOMILIEKCa ¢ MpUMe-
HEHHEM cpejibl BHU3yanbHOro mnpoekrupoBanusi Borland C++ Builder. TIporpammHbiii KomIiekce
COCTOUT M3 TJIABHOH (POPMBI, M3 KOTOPOH 3arpykaroTcs ABE MOANpOrpaMMbl. Vcmons3ys moampo-
rpaMMy «OnTEMHU3an¥s MapUIpyTH3AIUU NIEPEBO30K» IMPOBEICH IOMCK ONTUMAIBHBIX MapIIpyTOB
IPY TPAHCHOPTHBIX MEPeBO3KaxX IPy30B Ha 3aJaHHOM TPAHCIIOPTHOM CETH IO Pa3HBIM cxeMaM (OT
OJTHOHM BepIIUHBI (MOCTABIIMKA) KO BCEM OCTAIbHBIM BepIIMHAM (HOTPEOUTENSIM), IIOOYEPETHO OT
K0 BEpPIINHBI KO BCEM OCTAIBHBIM BEPIIMHAM, OT ABYX (MM HECKOIBKHX) 3aJaHHBIX BEpPIINH
KO BCEM OCTaJbHBIM BepiuHaMm). C MoMOIMIBI0 MoAnporpaMMsl « ONITUMH3AIMS TPAHCIIOPTHBIX IIe-
PEBO30K TIPY30B» BBINOIHICTCS ONTUMH3ALMS IEPEBO30K I'PY30B MEXIY ITyHKTAMH CHAaOKCHHS
U ITyHKTaMH MOTPEOJICHHUs], C y4eTOM OTrpaHM4YeHHH Ha 0OBEMBI I'Py30B B IMYHKTaX OTIPABICHHS
u Ha3HaveHus. Puc.: 4. Tabxn.: 1. bubnuorp.: 16 Ha3s.
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UDC 004.94(045)
The automated control system of freight traffic / Zabara S.S., Dekhtyaruk M.T. // System Re-
search and Information Technologies. — 2014. — Ne 2. — P. 18-28.

The automated system of optimization of freight traffic on a transport network is developed
which is implemented in the form of the software system using the Borland C ++ Builder visual
design environment. The software system consists of the main form from which two subroutines are
loaded. Using the subroutine “Optimization of routing of transportations” the optimum routes for
transporting the cargo are searched on the given transport network using different schemes (from
one vertex (the supplier) to all other vertices (the consumers), successively from each vertex to all
other vertices, from two (or several) specified vertices to all other vertices). The subroutine “Opti-
mization of transport transportations of cargoes” performs the optimization of transportations of
cargoes between the points of supply and consumption, taking into account restrictions on volumes
of cargoes in departure and destination points. Figs.: 4. Tabl.: 1. Refs.: 16 titles.

YK 519.004.942

Emnipuuni pocainskenHs Teopii BupoOHHMYoi ¢yHKUii 32 JaHMMH CTOCOBHO BHMPOOHMITBA
cnaagis B Ykpaini / Manyki M., Bimiok IT., Kosupes B. // Cucremni gocimkenns ta inpopma-
wikHi Texyoorii. — 2014, — Ne 2. — C. 29-39.

[IpoanamnizoBano MaTeMaTH4yHy (opMy BHPOOHHHUOI (YHKIII, SKa € KOHIEMIE€I0 MiKpOEKO-
HOMIYHOI Teopii, 3 BUKOPUCTAHHAM (DAaKTHIHUX JaHUX, OTPUMAHUX BiJ MiANpUeMcTBa B JIHINpomeT-
POBCHKil 00nacTi Ykpainu, sike BUpOOJIsie CIUIaBH 3 ACKUIBKOX BXiJHUX MatepianiB. JliniliHy dopmy
BUpoOHNYOT PyHKIIT Oyi10 0OpaHo B AKOCTI MOZETI, SIKa BKIIOYA€E 3MiHHI, IO MPEACTABISAIOTH IIOTO-
KM BXiJJHUX MarepialliB pa3oM i3 cBOIMU BaroBUMH KoedinieHtaMu. [ist po3B’sI3aHHS ONTHMI3alii-
HOI 3a/1a4i TOTiM OyJI0 3aCTOCOBAHO METOJ MHOXHHUKIB Jlarpamxa asst Tpanchopmaiii miei Moeni
3 METOI0 BU3HAYCHHSI YMOBHU ISl MaKCHMIi3allii 00’eMy BUXiZHOI MPOAYKIi npu oOMeXeHHi Ha BU-
nmatkn. OTpUMaHi YMOBH TIPEICTABISAIOTh MAaTEMaTHYHI CHIBBiAHOLICHHS MDX IIHOIO Ta 00’€MOM
BXIJJHUX MatepialliB, y TOMY YHCIi HEBIIOMHX BaroBux koedimieHtiB. g Toro, mob oTpuMaTH
3HAUEHHS BaroBUX KOE(QiLlieHTIB, BUKOHAHO CTATHCTUYHHUN aHaji3 HasBHUX (DAKTUYHHX HaHHX.
OTpuMaHUi pe3ysbTaT CBIAYMUTH NMPO CTATUCTHYHY 3HAUYILICTh MOJENi, a TOMY MOXHA 3pOOHTH
BHCHOBOK, II0 oOpaHa miHiliHa (yHKHis Moxe Oyt BHpoOHHMYOIO (yHKHiero. Puc.: 6. Tadn.: 6.
Bi6miorp.: 1 Ha3B.

UDC 519.004.942

OMNHUpHYecKHe HCCIeJOBAHHS TEOPHH NMPOU3BOJACTBEHHONH (YHKIHMHM ¢ JaHHBIM IPOU3-
BOJICTBA CIIABOB B YKpaune / Manykn M., Bumiok I1., Kossipes B. / Cuctemni gocmimkenns
Ta iHpopmariitni TexHomorii. — 2014. — Ne 2. — P. 29-39.

IMpoananm3upoBana MaTemMarHdeckas popMa IPOU3BOACTBEHHON (DYHKIMH, KOTOpAs SBIISCT-
sl KOHILIETIIUEeH MUKPOIKOHOMHUECKOH TEOPHH, C HCIIOIb30BaHUEM (PaKTHUECKUX JaHHBIX OT Mpel-
npuATHS B JIHENpOINeTpOBCKOW 001acTH YKpauHbl, KOTOPBIC MPOU3BOIHUT CIUIABBI U3 HECKOJBKHX
BXOJSIINX MaTepuayoB. JInHelHast GopMa IPoM3BOACTBEHHON (YHKIMH ObUIa BEIOpaHa B KauecTBE
MOJIENH, COCTOSIIIEH U3 IePEMEHHBIX, NPECTABISIOMNX BXOASIINE MaTepPHAIIbl BMECTE CO CBOUMH
BECOBBIMU KO3(duuentamu. [t pelieHns: ONTUMHU3ALMOHHON 3a/lauM 3aTeM ObLI IPUMEHEH Me-
ToI MHOXKUTENeH Jlarparnka ais TpaHCOpMaIHU 3TOH MOJAEIH C LIENbI0 ONPEACTICHUS YCIOBHI IS
MaKCHMH3AIUU 00beMa BEIXOXHOH MPOIYKIMHU IIPH OrPaHIYEHHUSX Ha pecypcsl. [lomydeHHsle ycio-
BUSI ITPEACTABISIIOT MAaTEMAaTHYECKUE COOTHOIICHUS MEXKTy LIEHOW U KOJIMUECTBOM BXOMSIINX MaTe-
pHAaJIoB, B TOM YHCIIE HEM3BECTHBIX BECOBBIX (pakTOpoB. [ist TOro, 4TOOBI NOMYYUTh 3HAYCHUS BE-
COBBIX KOI((HIMEHTOB, BBINOJIHEH CTATUCTHYCCKUH aHAIM3 MMEIOLIIMXCS (aKTHMYECKUX TaHHBIX.
TonyueHHBIH pe3ynbTaT CBUIETEIBCTBYET O CTATHCTHYECKON 3HAUMMOCTH MOJIEIIH, TOITOMY MOXK-
HO ClIeJIaTh BBIBOJ, YTO BhIOpaHHAs JMHEItHas QyHKIMS MOXET ObITh NPOM3BOJCTBEHHOH (yHKIHU-
eil. Puc.: 6. Tabm.: 6. bubnuorp.: 1 Hazs.

V]IK 681.3.06
CTaH i nepcnexkTHBH PO3BUTKY YKPAIHCHKOro HAliOHAJBHOIO IpiA. AHaJi3 i Jorika MosKk/Iu-
Boro po3Butky / CpicrynoB C.5l., llleBuenko A.1O. / CuctemHi TochiKeHHS Ta iHPOpMAaIiiHi
texHouorii. — 2014. — Ne 2. — C. 40-52.

Po3rnsiyTo cran, mpoGiieMu i MEPCHEeKTHBH PO3BUTKY YKPaiHCHKOTO HAIIOHAIBHOTO TPif.
B sikocTi MeTomosorii onucy i HamaHHS IPii-CepBiciB CroKMBavyaM OyJi0 BUKOPHCTaHO Oi0IioTeKy
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ITILv.3, sixa Hagae Kpaili MPakTUKU OpraHizamii poOOTH KOMIAaHiH, 10 HAJAr0Th MOCIYTH y Taly3i
iHpOpPMaIiTHUX TEXHOIOTiHH. MEeTOMOMOTiI0 OIIIHKK PiBHSA 3pUIOCTI, Ky po3pobieHo B mpoekTti FP7-
gSLM, mns yKpaiHChKOI Tpin-iHQpacTpyKTypH OyJI0 TOMOBHEHO METOIUKOIO OLIHKH PiBHIB 3piIOCTi
YIpaBIiHHS TPiA-IPOrpaMolo, KOMyHIKamisiMu Ta iH(opMamiero. Lle mamo MOMXIMBICTD KiTBbKICHO
OLIHUTH CTaH PO3BUTKY YKpPAiHCHKOTO HAIiOHAJIBHOTO TPill, BU3HAYUTH MPOOJIEMHI TIISHKH i 00-
IPYHTYBaTH HEOOXiAHICTh MEPUIOYEPTrOBUX MOJAIBIINX Iil, 10 SKUX BiTHOCATHCS: PO3BUTOK KOMY-
HIKaliil MiXX pecypCHHUMH LIEHTPaMH{ i OpraHaMy KOOpAWHALlii, CTBOPEHHS MiHIMaJIbHO TapaHTOBa-
HOTO PiBHA JOCTYITy 10 PECYpCiB IUIA BipTyaJbHUX OpraHi3amiid i pO3BUTOK MEXaHi3MiB iHTerparii
B €Bpomneichki JOCHITHUIBKI CiTbHOTH. [loka3aHo, 110 B HUHIIIHIX €KOHOMIYHHX YMOBaxX HE0O-
XiIHO CKOHICHTPYBATH 3yCHUIA (i (iHAHCOBI Y TOMY YHCIi) Ha HMiATPUMKY 1 PO3BHTOK PECYpCHUX
LIEHTPIB, SKi IHTETPOBaHO B €BPOMEHCHKY IPid-iHPPACTPYKTYypY 1 34aTHI 3a0e3neunTi (PyHKIIOHY-
BaHHS HALIOHAIBHOI TPiA-iHPPACTPYKTYpH 3 HaJaHHSM MiHIMAIbHO TapaHTOBAHOTO PIBHSA Tpifd-
cepBiciB KopucTyBauaMm. Llelf BapiaHT pO3BUTKY Tpil-iHYPacTPpyKTypH BiANOBigae, HA TyMKY aBTO-
piB, Cy4acHUM TEHAEHILISM PO3BUTKY IH(POBOI HAYKU Ta JO3BOJHTH 3a0E3MEUNTH BHPIBHIOBAHHS
PIBHIB 3piNOCTi 3 HallOHATBLHUMU Tpil-iHGpacTpyKTypaMu iHIHKX Kpain €Bponu. Tabmn.: 4.
Bi6miorp.: 21 HaszBa.

UDC 681.3.06
Status and prospects of development of the Ukrainian national grid. Analysis and logic of pos-
sible development / Svistunov S.J., Shevchenko A.Y. // System Research and Information Tech-
nologies. — 2014. — Ne 2. — P. 40-52.

In this article, the status, problems, and prospects of development of the Ukrainian National
Grid (UNG) are considered. As the methodology for describing and providing the grid-services to
consumers, the ITILv.3 library was used to describe the best practices for organizing the work of
companies which provide services in the field of information technologies. The methodology for
assessing the level of the maturity, that was developed in the FP7-gSLM project, for Ukrainian grid-
infrastructure was augmented with the technique of an assessment of levels of maturity of manage-
ment of the grid-program, the level of communications, and the information. It allowed us to esti-
mate quantitatively the state of development of UNG, to determine the areas with the problems, and
to prove the necessity of urgent further actions. These actions include the following: developing the
communications between the resource centers and coordination bodies, creating the minimum guar-
anteed level of access to resources for the virtual organizations, and developing the mechanisms of
integration into the European research communities. It is shown that under the current economic
conditions, it is necessary to concentrate efforts (including financial efforts) on support and devel-
opment of the resource centers which are integrated to European grid-infrastructure and are capable
to provide the functioning of the national grid-infrastructures while providing the minimum guaran-
teed level of grid-services to users. According to the authors, this version of the grid-infrastructure
development is consistent with the current trends of development of the digital science and will
allow to equalize the maturity levels with national grid-infrastructures of other European countries.
Tabl.: 4. Refs: 21 titles.

YK 518.58

Anantanus KosedaTeJbHBIX CHCTEM B CeTSIX — IOAXOJA o0ydeHuss curiajna / Xynauo Poapu-

rec // CucteMHi gocmiKeHHs Ta iHpopmaniiiHi TexHomnorii. — 2014. — Ne 2. — C. 53-67.
PaccmoTpeHa ceTh CBSI3aHHBIX HMEPHOJMUYECKUX YCTOHUYMBBIX curHanoB (PSS) Bzammonetlict-

BYIOIINX Yepe3 IpaJueHT norteHuana cesa3u. Kaxueiit PSS nmeer cBoii co6cTBeHHBIH Habop mapa-

MeTpoB (2, , XapaKTepHU3yOUHUI BpEeMEHHYIO IIKaly CHTHaNa U ero gopmy €); MOTYT MEHATh HX

3HaueHUs (TO €CTh, QNANTHPOBATHCS) ITyTeM BBEJCHHS B HUX aIaNTHBHBIX MEXaHU3MOB. Bmecte ¢
B3aUMOJICHCTBUSAMU IIEPEMEHHBIX COCTOSHUS, aJlallTUBHbIE MEXaHU3MBbI IPUBOIAT Bce PSS k corna-
COBAaHHOMY KoJyieOaTeIbHOMY COCTOSHUIO, TZIe OHM BCE HMEIOT 00Ilee, IOCTOSHHOE MHOXKECTBO
napameTpoB (). . Bysyun JOCTHrHYTBIM, COIJIacCOBAHHOE KOJIEOATENbHOE COCTOSHHE OCTAETCS MH-

BapUaHTHBIM K B3aMMOJICHCTBUSIM. DTO O3HAYACT, YTO CCIHM B3aMMOJCHCTBUS youparT, To Bce PSS
MPOJIOJDKAIOT BBIABATh COTJIACOBAHHBIN CHTHAIL. DTa CUTYalls OTIMYASTCs] OT KIACCHYECKUX MPO-
61eM CHHXPOHH3ALUH, Ile 00IIKe TUHAMUYECKHE XapaKTePUCTUKH JOCTHUIAIOTCS U IOIACPKUBA-
foTcst Omaromapst B3amMoneicTBUsM. TakuMm o0pa3oM, ecia B3auMoAeHcTBus yOmparot, Bce PSS

CXOIOATCA O6paTHO K UX WHIUBUOAYAJIBHOMY IIOBEICHUIO. PeSyJ’ILTaT 3HA4YCHUA Qc BBIYUCIACTCA

aHanutideckd. OH He 3aBHCHT OT TOMOJNOTHH ceTh. OJHAKO YCIOBUS CXOJUMMOCTH BCE JKE 3aBUCAT
OT CBSI3HOCTH CETH H OT CONPsDKEHHOro moTeHnuana. Puc.: 5. bubmmorp.: 10 Ha3s.
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VIK 518.58
Ananranisi KOIMBAJILHAX CHCTEM Yy Mepe:kaX — MiaXia HaBuaHHs curnaixy / Xyuaio Poapirec //
CucTeMHi ocipKeHHS Ta iHpopMartiiai Texaouorii. — 2014, — Ne 2. — C. 53-67.

Po3risiHyTo Mepexy 3B’s3aHHX NepioanuHuX CcTiikux curHaniB (PSS) B3aemonitounx uyepes
rpajicHT noreHuiany 38’a3Ky. Koxen PSS mae cBili BinacHuii HaGip mapamerpis ) , 0 XapakTe-

pu3ye 4acoBy LIKAIly CUTHaIy i Horo dopmy. €, MOXyTb 3MiHIOBAaTH iX 3Ha4YeHH: (TOOTO, afanTy-
BaTHCs) LUIIXOM BBE/ICHHS B HUX aJalTUBHUX MeXaHi3MiB. Pa3oM 3 B3aeMOAisIMU 3MIiHHHX CTaHy,
a/IalTUBHI MEXaHi3MH IPHUBOIITH yCi PSS 110 y3romkeHoro KoimMBajibHOrO CTaHy, A€ BOHU BCi Ma-
10Th CHIiNIbHY, HOCTifHY MHOMXHHY Hapamerpis (.. Byaydn JOCATHYTHM, Y3rOUKEHUH KONMBAIb-
HUH CTaH 3aJMIIa€ThCs iHBapiaHTHUM 10 B3aeMoniil. Lle o3Hauae, mo gKmo B3aeMoii npuOuparoTh,
To yci PSS npomosxyioTs BumaBaTtu y3ro/keHui curHai. Llg cuTyarist Bigpi3HAEThCSA Bil KiIachd-
HUX IIpoOJIeM CHHXpOHi3amii, 1 3arajbHi JUHAMIYHI XapaKTEePHCTHKU JOCATAIOTHCS 1 MiATPUMY-
IOThCS 3aBISIKH B3aeMoAisaM. TakuM YHHOM, SKIIO B3aeMoii mpubuparoTs, yci PSS cxonsaTecs Hazan
1o ix iHAMBidyanbHOI MOBEMIHKH. Pe3ysbraT 3HadenHs (). OOYMCIIOEThCA aHANITMYHO. Bin He
3aJIeXKUTH Bijl TomoJorii Mepexxi. OfHaK yMOBHU 30DKHOCTI BCE K 3aJeXaTh BiJ 3B’SI3HOCTI Mepexi
1 Bijl crioytyueHoro morexmiany. Puc.: 5. biomiorp.: 10 Ha3B.

VIK 51-71

3acTocyBaHHS AJTOPUTMIB 3IJIAJKYBAaHHA /I NONEPeIHbOI 00pO0OKH CTATUCTHYHHUX COHAY-
Hux ganux / Kusin MLA., ®aopuueBa O.B., IlonaaguikoB B.M. // CucremHi DociipKeHHs Ta
indopmariiini rexxonorii. — 2014. — Ne 2. — C. 68-76.

JlocnimkeHo MOXHOKH METO/Ty KOB3HOI'O CEPeJHBOIO Ta BU3HAYCHO YMOBH, 32 SIKHX 3aCTOCY-
BaHHS METOJy KOB3HOI'O CEPEeIHbOrO IPU aHajdi3l COHSYHOI AaKTUBHOCTI CIIOTBOPIOE 3HAYYILi
ocobnuBoCTi 1bOro mportecy. [Tokaszano, 3a anpokcuMarnii KOJHBaHb COHSYHOIO LHUKIY, Mepiox
SIKHX CYTT€BO OubIne 13 MicsIiB, HA OCHOBI Mozemi 13-MicSYHOT KOB3HOI CepeHbOI BHHUKAE JIHIIIC
HEe3HauyHa METOIMYHA ITOMUJIKA. BeIW4nMHM TakuX KOJHMBaHb JENI0 3MEHLIYIOTHCS, IPOTE HPOIEC
y LiJIOMy He cHOTBOpPIOEThCA. ONHAK KOJMBAaHHS 3 MEPiogoM y Mexax Bixg 6 mo 12 micsami
13-micsuHa KOB3HA cepemHst obeprae, TOOTO ONYKIy «XBHJIIO» 3MIHIOE HA YBITHYTY 1 HaBIIaKH.
V rpaHnYHUX TOYKaX, KOJIM Mepioj KONMBaHb NOpiBHIOE 6 abo 12 wmicsuiB, 13-micsiuHe cepenHe
MPU3BOJMTH JI0 HOBHOI BTPATH LUX KOJIHWBaHb, TOOTO 3MEHILYE X BeIMYUHY 10 HyJs. Lle Mae npuH-
IIUIOBE 3HAYCHHS JJIS JOCIIKCHb KOPOTKOCTPOKOBIN (MicsIli) MiHIMBOCTI COHSYHOI aKTUBHOCTI.
Puc.: 5. bibmiorp.: 9 Ha3B.

UDC 51-71

Smoothing algorithms for statistical solar data preprocessing / Kiyan M.A., Fabricheva O.V.,
Podladchikov V.M. // System Research and Information Technologies. — 2014. — Ne 2. —
P. 68-76.

Errors of the moving average and the conditions under which the use of the moving average
method in the analysis of solar activity distorts the important features of this process was investi-
gated. It was shown that in the approximation of solar cycle oscillations with the period significantly
greater than 13 months on the basis of 13-month moving average there is only a small systematic
error. Magnitude of these oscillations decrease somewhat, but the whole process is not distorted.
However, oscillations with a period in the range from 6 to 12 months are inverted by 13-month
moving average, i.e. convex “wave” is replaced with a concave one and vice versa. At the boundary
points, when the oscillation period is 6 or 12 months, a 13-month average leads to a complete loss of
these oscillations, i.e. reduces their value to zero. This is of fundamental importance for the study of
the short-term (months) variability of the solar activity. Figs: 5. Refs: 9 titles.

NPOBJIEMH ITPUIHATTS PILIEHD DECISION MAKING AND CONTROL IN

1 YIIPABJIIHHSI B EKOHOMIYHUX, TEXHIYHUX, ECONOMIC, TECHNICAL, ECOLOGICAL AND
EKOJIOTTYHHUX I COUIATIBHUX CUCTEMAX SOCIAL SYSTEMS

YK 518.52

OnuH acneKkT B3aUMOJelcTBUSA cucTeMbl ¢ oKkpy:keHueM / [Tosemenxo I'.I1. // Cucremui nocni-
JUKeHHsI Ta iHpopMaiiini TexHoorii. — 2014. — Ne 2. — C. 77-85.

Hammaune pecypcoB — 0CHOBa CymIecTBOBaHUS JIOOBIX cUcTeM 000l mpupoasl. OrpaHu-
YEHHOCTh PECYPCOB K CYIIECTBOBAHHIO, YTO UMEET MECTO IOUTH BCET/A U BE3/E, SIBISIETCS OTHON M3
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OCHOBHBIX Ip00JIeM (YHKIIMOHUPOBAHHUS OTKPBITHIX cucTeM. IIpr OrpaHMYeHHBIX pecypcax yrnops-
JIOYMBAHUE B CUCTEME JAOCTHUIAETCs 3a CUET POCTa HEYNMOPSAJAOYCHOCTH B OKPY)KEHHH W HA0OOPOT.
JIto0ast cucTeMa CyILIeCTBYET B ONPEACIICHHBIX IPaHUIaX, B IHAaIla30HE PEajbHOTO CYIECTBOBAHHS.
Ha ocnose monenu Jlorkn—BonbTeps! oka3zaHo BIMSHEE OKPYXKEHHs Ha IOBeeHHe cucTteMsl. Or-
paHHYEHNE PECYPCOB, KOTOPHIE ITOCTYIAIOT U3 OKPYKEHUs, U X 3aMEeHa COOCTBEHHBIMHU PeCypCaMU
YMEHBLIAIOT CTEHNEHb OTKPBITOCTH CHCTEMBI ¥ MEHSIIOT KOJIeOaTeNIbHBIN PEXKUM (hYHKIMOHHPOBAHHS
Ha anephoANYEeCKU, TO €CTh NPUBOIAT K YIPOIICHUIO OPTraHU3alK CUCTEMBI C MOCIeIyIoIeH ee
nesunrerpauueit. Puc.: 5. bubnuorp.: 6 Ha3B.

UDC 518.52
One aspect of the interaction of the system with its surroundings / Poveshchenko G.P. // Sys-
tem Research and Information Technologies. — 2014. — No 2. — P. 75-85.

The availability of resources is the basis of the existence of any system of any type. Limited
resources, being the case almost always and everywhere, is one of the main problems of functioning
open systems. In the system with limited resources, ordering is achieved through growth of disor-
dering in surroundings and vice versa. Any system exists within defined boundaries, in the range of
real existence. Based on the Lotka—Voltaire model, the influence of the environment on the system
behavior was shown. Limitation of resources that come from the environment, and their replacement
with their own resources reduces the degree of openness of the system and changes the oscillatory
mode of operation to aperiodic, i.e. leads to a simplification of the organization of a system that is
followed by its disintegration. Figs: 5. Refs: 6 titles.

VK 519.816:330.42
HeBu3navenictb Ta BiacyTHicTh apGiTpaxknoi MoxiauBocti / IBanenko $1.B., Ilaciuniuen-
Ko 1.O. // CucremHi nociimpkenHs Ta iHpopmariini texxomorii. — 2014. — Ne 2. — C. 86-94.
3anponoHOBaHO HOBY KJIacH(iIKaIlilo CHTYaliil IPUWHATTS PillIeHb, B OCHOBI SKO{ 3HAXOANUTH-
sl IOHATTA HEBU3HAYCHOCTI B MaTPpU4HIN cxeMi curyanii. Takuit miaxia no knacudikanii cuTyamin
TIPUHAHATTS PillIeHb BiAPI3HAETHCS BiJ BiIOMOTO, 3TiIHO 3 SKUM PO3PI3HAIOTH CUTYAIIi] 3 pU3UKOM Ta
HEBH3HAYCHICTIO B 3aJI€KHOCTI BiJl HAasBHOCTI PO3MOJiNy IMOBIpHOCTEH Ha MHOXHHI 3HAYCHb
HEBiJIOMOro IMapaMerpa. BcraHOBIeHO HEOOXifHI M JOCTaTHI yMOBH iCHYBaHHS HEBHU3HAYEHOCTI
B MaTpH4Hii cxeMi. 3ampornoHoBaHy Kiacuikalilo 3aCTOCOBAHO B aHaji3i (iHAHCOBHX PHHKIB.
TToka3zano, 110 BiACYTHICTh apOiTpaKHOI MOXIIMBOCTI Ha (piHAHCOBOMY PUHKY B Moxaeni Eppoy—
Jebpe 3 6e3pU3HKOBUM aKTHBOM € YaCTKOBHUM BHII4JIKOM ICHYBaHHS HEBU3HAYCHOCTI B MATPUYHIi
cxemi curyauii npuidHATTS pimeHb. Lleil pe3yibTaT Jae MOXIHMBICTH PO3IIISAATH  TEOPIkO
0e3ap0OiTpaKHOTO OLIHIOBAaHHS ()IHAHCOBUX IHCTPYMEHTIB SK Taly3b 3araibHOl Teopii pilleHs.
Bi6miorp.: 17 Hass.

UDC 519.816:330.42
Uncertainty and absence of arbitrage opportunity / Ivanenko Ya.V., Pasichnichenko 1.O. //
System Research and Information Technologies. — 2014. — Noe 2. — P. 86-94.

A new classification of the decision-making situations is proposed. It is based on the notion of
uncertainty in matrix scheme of the situation. Such an approach to the classification of the decision-
making situations differs from known approach, according to which the situations with risk and
uncertainty are distinguished depending on the presence of probability distribution on the values of
an unknown parameter. The necessary and sufficient conditions for existence of uncertainty in ma-
trix scheme are established. The proposed notion of uncertainty is applied to the analysis of the fi-
nancial markets. It is shown that the absence of an arbitrage opportunity on the financial market in
the Arrow—Debreu model with a riskless asset is a particular case of the existence of uncertainty in
the decision-making situation. This result gives an opportunity to view the no-arbitrage pricing
theory for financial instruments as a branch of the general decision theory. Refs: 17 titles.

METOJM ONTUMI3ALIL, ONTUMAJILHE METHODS OF OPTIMIZATION, OPTIMUM
VIIPABJIIHHS I TEOPISI ITOP CONTROL AND THEORY OF GAMES

YK 517.977.5:631.67

Metoau onepaTHBHOIO KePyBaHHsA B0JIOr03a0e3NneYeHHAM B ipuraniliHux cucTeMax 3 Nporuo-

3youoi0 mMoaesto / lloammBoaa O.B., Pynakosa I'.B. // Cuctemui nocnimkeHHs ta indopmaiiiti
texHouorii. — 2014. — Ne 2. — C. 95-101.
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Po3pobieHo mMeToxm onTuMizarii oepaTHBHOTO KEpyBaHHS BOJIOr03a0€3IEeUEeHHsIM B ipHra-
niifHil cucteMi B yMOBaX HEBU3HAYEHOCTI 32 paxyHOK BHKOPHCTAaHHS aNalTHUBHOI CHCTEMH Kepy-
BaHHS 3 NIPOTHO3YI0YOI0 MOJEIUIIO, sIKa BUPIIIy€e MOTOYHI 3aBJAHHS AUCIIETYEPCHKOTO YIPABIIiHHS:
CIIOCTEPEkKEHHS, (HOPMyBaHHS MPOTHO3Y CTaHY BOJIOTOCTI IPYHTY, IOLIYK Ta peaji3allilo ONTHMAb-
HOTO KepyBaHHS 3 PO3IOALIOM 3a IHTEpBaIaMH 4acy. 3acTOCYyBaHHs Oe3NepepBHOI MOJET TEPUTO-
piajbHO PO3MOAiICHOr0 00’ €KTa JO3BOJISIE IIPOTHO3YBAaTH AWHAMIKY BOJIOTOCTI IPYHTY HA PiBHI PO3-
TallyBaHHS KOPEHEBOI CHUCTEMH [0 BCIH IUIOIIMHI 3pOLIyBaHOI TEpUTOpil 3 ypaxyBaHHIM il
TiIPOJIOriYHUX XapaKTePUCTHK, BUAY POCIHH, IO KYJBTUBYIOTHCS, PiBHS IPYHTOBHX BOJ, 00’€MiB
BOJIH, SIKi IIOCTYTAIOTh HA TOJS BiJ] IIOJIMBHUX CHCTEM, a00 y BHIIIAAI BUMAJKOBHX OMaiB. 3aCTOCY-
BaHHS PO3POOJIEHUX METO/[IB B IHTETPOBAHNX aBTOMAaTH30BaHUX CUCTEMaX YIIPaBIiHHS BOJIOTO-
3a0e3neyeHHsIM 00yMOBIIIO€ TapaHTOBAHY IIATPUMKY ONTHMAIBHHX YMOB BHPOILYBAaHHS KYyIBTYp,
a TaKOXX CKOHOMHE BUKOPHCTAHHS BOJHUX Ta CHEPreTHYHUX pecypciB. Puc.: 4. Bibmiorp.: 7 Ha3B.

UDC 517.977.5:631.67

Methods of operational con trol of water provision in irrigation systems with predictive model
/ Polivoda O.V., Rudakova G.V. // System Research and Information Technologies. — 2014. —
Ne 2. —P.95-101.

Optimization methods of operational control of water supply in the irrigation system under
the conditions of uncertainty were developed by using an adaptive control system with a predictive
model which solves the real time supervision control problems: observation, predicting the state of
soil moisture, and search and realization of optimal control disaggregated by time intervals. Using
the continuous model of a spatially distributed object allows to predict the dynamics of soil moisture
in the root zone over the entire irrigated area, depending on its hydrological characteristics, the type
of cultivated plants, the groundwater level, the volume of water coming to the field of irrigation
systems, or in the form of random precipitations. An application of the developed methods in inte-
grated automated control systems of moisture determines the guaranteed support of optimum condi-
tions for growing plants, and economical use of water and energy resources. Figs: 4. Refs: 7 titles.

HOBI METO/JIU B CUCTEMHOMY AHAJII3I, NEW METHODS IN SYSTEM ANALYSIS, COMPUTER
THOOPMATHMIII TA TEOPIi MPUAHATTSA PIIUEHB SCIENCE AND THEORY OF DECISION MAKING

VK 004.932.751
Hcnosn3oBaHne MATPHYHBIX BEKTOPOB NMPH3HAKOB B 33/1ade PACMO3HABAHHSA JAKTHJILHOIO
s3bIKa kecToB / [oank A.A., lonuenko B.C. // CucremHi focnimkeHHs Ta iHGOpManiiiHi TEXHO-
aorii. — 2014. — Ne 2. — C. 102-114.

IIpencraBieH MOAXOA K PEIICHHIO 3a/a4d PAcHO3HaBaHHS JAKTHUIBHOTO S3bIKA JKECTOB.
B nosHOM 00BeMe pealM30BaHbBl BCE OCHOBHBIC OTallbl PACIIO3HABAHUS: IIOMCK M BBIACICHHE HA
N300paXEHUN KOHTYpa JIaJIOHH, TOUCK BBITYKIOH OOOJOUKH M «IE(GEKTOB» Ul 3TOTO KOHTYpA,
MIOCTPOCHUE BEKTOPOB IIPU3HAKOB M, COOCTBCHHO, pacliO3HAaBaHHWE )kecTa. B peanmsauuu srama
CTaHAAPTHU3ALUHU NIPEIUIOKCHBI M PEaU30BaHbl PAa3HbIC BAPHAHTHI PEIICHHS, B YACTHOCTH, C MCIIOJb-
30BaHHeM (hopmaToB mpeoOpa3zoBaHmii n300pakeHuid. [lo yactu GopmMupoBaHUst BEKTOPOB MpHU3HA-
KOB IIPEUIOKEH M PEATM30BaH MOAXO0 10 ()OPMHUPOBAHHIO U UCIIOIB30BAHHUIO «MAaTPHYHOTO BEKTO-
pa NPH3HAKOBY» VISl CTAHIAPTU30BAHHOTO M300paKEHUs KOHTYpa JafgoHu. [IpencTaBieHo pa3BuTHe
MaTEeMaTHYEeCKOTO allapara OIEPUPOBAHMS C MAaTPHIAMH B E€BKIHMIOBOM IIPOCTPAHCTBE MAaTpUI
(uKcupoBaHHOH pa3MepHOCTH. Takoe HCIOJIB30BaHUE MATPHI] B KadeCTBE BEKTOPOB IPH3HAKOB
SIBJIICTCS. BAXKHBIM, BeJ[b BO MHOTHX IPUKJIAIHBIX 33J[a9aX MAaTPHUIEI BBICTYTIAIOT B POJIM HPUPOIHBIX
MIPeACTaBUTENCH O0OBEKTOB, KOTOpPHIE MOANAIOTCA aHanu3y. IIpemroxeHsl pa3HbIe BapHaHTHI pac-
CTOSIHUH COOTBETCTBHS IJISI «MATPHUYHBIX BEKTOPOB» HMPU3HAKOB, B YaCTHOCTH, DIUIHIICOMAIBHOE
u oproroHansHoe. Puc.: 7. bubmmorp.: 3 Ha3B.

UDC 004.932.751

Usage of matrix feature vectors in recognition of tactile sign language / Golik A.O.,
Donchenko V.S. // System Research and Information Technologies. — 2014. — Ne 2. —
P. 102-114.

The paper provides an approach to recognition of a tactile sign language. All main stages of
recognition are fully implemented: search and separation of hand contour on an image, drawing of a
convex hull and “defects” for the contour, designing the feature vectors, and, finally, the gesture
recognition. Different variants of the solution are suggested and implemented on the standardization
stage, in particular, using the formats of image conversions. An approach of designing and usage of
“matrix feature vectors” for a standardized image of hand contour is provided. The mathematical
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apparatus is presented for operating with matrices in a Euclidean space of matrices with a fixed
dimension. Such usage of matrices as feature vectors is important because, in many problems, ma-
trices are natural representatives of objects that are being analyzed. The paper provides different
variants of compliance distances for “matrix feature vectors”, namely ellipsoidal and orthogonal
distances. Figs: 7. Refs: 3 titles.

YAK 519.21
Kaaccudpukanus GyHKIMOHATBLHBIX JaHHBIX ¢ IOMOIILIO CILUIAITHOB €O CBOGOTHBIMU y3JIaMH /
Kopurynosa U.A. // CucremHi nocnijpkeHHs Ta iHpopMmauiitHi TexHonorii. — 2014, — Ne 2. —
C. 115-124.

Bo MHOTHX NpUKITagHBIX 3aJadaX, KOTOphIe OBUIM MOMYYCHBI HA OCHOBE M3MEPEHHH Ompene-
JICHHOTO TIpoIiecca KOHIENTYyalbHO MOYKHO PaccMaTpUBaTh Kak (PYHKIMH HENPEPHIBHOTO apryMeEH-
Ta. AHAIN3 TaKUX IaHHBIX, KOTOPBIC MPUHATO HA3bIBaTh «(PYHKIMOHATBHBIMU», 3HAUYUTEIBHO YC-
JOXHSACTCS O CPAaBHCHUIO C aHANM30M OOBIYHBIX MHOTOMEPHBIX JaHHBIX. (DYHKIHOHAJIbHEIC
JTAHHBIC TIPH TIOMOIIXA OTOOPaKEHUS B BEKTOPHI CBOOOIHBIX Y3JIOB AlNPOKCUMHPYIOMIAX CILIAHHOB
MPAaKTUYeCKH 0e3 MOoTepr MH(QOpMAIUU MOXHO MPUBECTH K BUIY, YAOOHOTO UIS TPaIUIHOHHBIX
CTaTHUCTUYECKHUX aJropuTMoB. HaxoxxaeHne cBOOOAHBIX Y3JIOB SIBJISIETCS CIIOKHOW 3ajayeil onrtu-
MU3aLUH, JJIS1 pelieHUs] KOTOPOH B IJaHHOW paboTe mpezcTaBieH HOBbIM 3BpucTHUecKuil Metoa. He
MEHEE Ba)KHBIM 3TAllOM €CTh BBHIOOP KOJMYECTBA MAapaMETPOB amPOKCHMAIIMOHHON MOMICIH, IS
yero ObLT pa3paboTaH MOAXOJ HAa OCHOBE MHOTOKPUTEPHAIBHON ONTUMHU3ALUHU 110 BPEMEHH BBIYHC-
JICHHS Y3JI0B M TOYHOCTH amIpoKcuMmaruu. [IpuMeHenne crulaifHoB [isi Knaccuukaun GpyHKIHO-
HaJIBHBIX JAHHBIX OBUIO MPOAEMOHCTPUPOBAHO HA 3aJaye AUATHOCTHKH apTpHUTa Mo Gopme KOCTei.
Puc.: 7. Tabu.: 3. bubmuorp.: 11 Ha3B.

UDC 519.21
Classification of functional data with free knots splines / Korschunova I.A. // System Research
and Information Technologies. — 2014. — Ne 2. — P. 115-124.

Data, obtained through measurements of some process, in many problems, can be treated as
functions of a continuous argument. An analysis of such “functional” data is much more compli-
cated than multivariate data analysis. Functional data can be reflected into an appropriate form for
traditional statistical algorithms with the help of free -knot splines, which causes almost no loss of
information. Finding the free knots of spline is a complex optimization problem, so this paper pre-
sents a new heuristic method in order to solve it. An equally important step is to select the parame-
ters of the approximation model. To deal with it, we developed a new approach, which is based on
multi-objective optimization of computation time and the accuracy of approximation. The use of
splines for classification of functional data was demonstrated on the problem of diagnosis of arthri-
tis based on the bone shapes. Figs: 7. Tabl.: 3 Refs: 11 titles.

YK 519.6
IMocainoBuocti ¢pynkuiii Ta psign Teiisiopa 3 Hewitkum aprymentoM / Cnekropcebkuii 151 //
CucteMHi nocmipkeHHs Ta iHpopMatiiHi Texaonorii. — 2014. — Ne 2. — C. 125-140.

OcHOBHEM 00’€KTOM PO3TIsiy € QYHKIIOHANBHI MOCTIMOBHOCTI f, (A4) 3 HEYITKAM YHCIOM
1 . 1 7 : — M ! — ’
A B SIKOCTI apryMeHTa; NPHILYCKaeTbes 30DKHICTL lim f, (x) = f(x) Ta lim f, (x)= f'(x)
n—»o0 n—»0
PIBHOMIPHO Ha KOXKHOMY iHTepBaji BcepeauHi supp 4. Takox NPHUIyCKAEThbCS, 10 PiBHSHHS
f(x) = yBiIHOCHO X Ma€ CKiHUeHY KiJbKiCTh PO3B’SI3KiB JUISl KOXHOTO y Ha KOXKHOMY iHTepBali
BCcepeuHi supp 4. 3anponoHOBaHO JOCTaTHI yMOBH 30ikHOCTI f, (4) B CEHCi MOTOYKOBOT

30iKHOCTI  mOCHifOBHOCTI  QyHKUIH  manexHOCTi g1, 4 (y): AoBemeHo  3GikmicTh

;}Eloloﬂf'“)(y) = lya)(y) B TOUKAX y e R, oxpiMm Takux y = f(x), IO X — TOYKA PO3PUBY

H4(x), a6o f'(x) =0. Sk yacTKoBHiT BUNALOK MOCTITOBHOCTI f, (A), PO3TIHYTO y3araabHEH-
o Z, i i . .

Hs KOHCTpYKUii pany Teiinopa f(x)= z@( x—x,)" s aHanithaHol GyHKuii f(x) Ha BuMa-

i=0
JIOK HEYIiTKOro apryMeHTy x = A. 30DKHICTH psily pO3IIISAAETHCS B CEHCI MOTOYKOBOI 301KHOCTI
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L) .
TIOCTiIOBHOCTI (DYHKIIH HAIEKHOCTI YaCTKOBHX CYMM /g (), xe S, (x)= Zw(x_ %) -
n I
i=0
Puc.: 7. Ta6n.: 1. Bi6miorp.: 7 Ha3B.

UDC 519.6
The function sequences and Taylor series with a fuzzy argument / Spektorsky 1.Ya. // System
Research and Information Technologies. — 2014. — Ne 2. — P. 125-140.

The main consideration subject is functional sequences f, (4) with fuzzy number A for an

argument. It is supposed that [im fn (x)=f(x) and lim fn’ (x)= f'(x), and these conver-
n—0 n—»o0

gences are uniform on each interval within supp A4 . It is also supposed that the equation f(x)=y
with respect to x has finite number of solutions for each y on each interval within supp 4. The
paper proposes sufficient conditions for f, (4) to converge in the sense that the sequence of

membership  functions qu{A)(y); converges point-wise. It is proved that

31_130 Hr ()= ) (¥) for all y e R, except such y = f(x), that x is a discontinuity point of
H4(x), or f'(x)=0. As aparticular case of sequence f, (4), the generalization of Taylor series

f(x)= z%(x_ x,)" is considered for real analytical function f(x) for the case of fuzzy ar-
i=0 )

gument x = A. Convergence of the series is considered in the sense of point-wise convergence of

L0 P .
the partial sum zg , (v),, Where § (x)= Z"”%(x—x())’ . Figs: 7. Tabl.: 1. Refs: 7 titles.
i=0
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