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MPOTPECHUBHI IHOOPMAIIIAHI TEXHOJIOTTi, PROGRESSIVE INFORMATION TECHNOLOGIES,
BHUCOKOIIPOAYKTHUBHI KOMIT'IOTEPHI HIGH-EFFICIENCY COMPUTER SYSTEMS
CUCTEMHA

YK 681.3.069:681.3.015

Peanu3aumsi KOMIIEKCHOT0 METO/1a JHATHOCTHPOBAHHUS CJIOKHBIX 00bEKTOB B Cpejie aBTOMa-
TH3UPOBAHHOI cucTeMbl moadep:kku npunsatTus pemenuii / Yoxa FO.H. // Cucremni mocmi-
IDKEHHS Ta iHpopMaiiHi TexHomorii. — 2013. — Ne 2. — C. 16-25.

PaccMoTpeHs! MeTO0JIOrNYecKIe JTalbl MPHIMEHEHHsT YHUBEPCAILHOTO KOMILUICKCHOTO KOHT-
POJIBHO-PACCYETHOTO METOJIa U OCOOEHHOCTH €r0o MPAaKTHYECKOH peaan3alii B Cpeie aBTOMaTH3U-
POBaHHBIX PAaCCYETHO-MH()OPMAIIMOHHBIX CHUCTEM JUIsl OOECIEYECHMs OIepaTHBHOM yIiryOIeHHOM
OLICHKH TEKYILETr0 TEXHUYECKOTO COCTOSHHUS THIOBBIX CIOXKHBIX 0OBEKTOB aBUaTEXHHUKH. [IpH sTOM
NPEeUIOKEHBI KOHIENTYalbHasl, aHATUTHYCCKAs. ¥ (DYHKIMOHAIbHAS MOJIEIN MPUMEHCHHUS TAHHOTO
METOZIa Ha NPHMEPE PEeaH3alMi KOMIUIEKCHOTO MOJIXO0AA MPH MPOBEJCHUH ONEPaTHBHOIO yriry0-
JICHHOTO JIMarHOCTUPOBAHHs THUIIOBOTO Ta30TYypOMHHOIO JIBUTATENsl C MCIOJIb30BAaHUEM CPEbI aB-
TOMAaTH3HPOBAHHOM cHCTeMBI moaaepkku npuHsaTus pemenuit « JKCIIEPT-o6vexT AT». [lpusene-
HBI CCBUIKH Ha IOJyYCHHBIC aBTOPOM TEXHHYECKHE PELICHHUS, KOTOPBIC MOATBEPKIAIOT HAYYHYIO
HOBM3HY M HPAaKTHYECKYI0 3HAYMMOCTb Pa3padOTaHHOTO METOZA IMArHOCTUPOBAHUS CIOXKHBIX H-
HAMMYHBIX TEXHHYECKHX OOBEKTOB B YCIOBHAX HX PETYJISIPHOTO HNPUMEHEHMS 10 Ha3HAYCHHIO.
OmnpeneneHsl yCJIOBUS NPAaKTHYECKOTO IPUMEHEHHS 3TOro Metoaa. Puc.: 6. bubauorp.: 5 Ha3s.

UDC 681.3.069:681.3.015

Implementation of a comprehensive method of the complex objects diagnosis in the environ-
ment of the automated system of decision-making support / Chokha Yu.M. // System Research
and Information Technologies. — 2013. — Ne 2. — P. 16-25.

Methodological stages of application of the universal complex control and calculated method
and the peculiarities of its practical implementation in the environment of automated calculation-
information systems are considered to ensure operational depth assessment of the current technical
condition of aircraft. The conceptual, analytical and functional models of this method using are pro-
posed on the example of the implementation of the complex approach in the surgical in-depth diag-
nosis of the typical gas turbine engine with the use of the environment of the automated system of
decision support «kEXPERT object ». References to the technical solutions obtained by the author,
which confirm the scientific novelty and practical significance of the developed method of complex
dynamic technical objects diagnosis in terms of their regular use for the intended purpose, are made.
Conditions for the practical application of this method are determined. Figs: 6. Refs: 5 titles.

YK 004.94:681.5
ABTOMATH3MPOBaHHAsl CHCTEMA YNPABJIEHHs TEXHOJOTMYeCKHMH KOMILIEKCAMH € JHCKPETHBIM
PeXMMOM PadoThI HCMOJHUTEIBHBIX MaXaHH3MOB B yciaoBusx xo3siictB AIIK / {luopaues B.T.,
Kamxapés A.A. // CuctemHi nocrimkeHss Ta iHpopmaniiini Texnomnorii. — 2013. — Ne 2. — C. 26-37.
PaccmoTpena 3amada MOJEIMPOBAaHUS aBTOMATH3MPOBAHHOW cucTeMbl ympasieHus (ACY)
TexHosorndeckuM komrurekcoM (TK) ¢ muckpeTHsIM XxapakTepoM paboThl TEXHOJIOTHIECKOTo 000-
PYROBaHHS U UCIIOTHUTENBHBIX MEXaHU3MOB Ha ocHOBe ceredl [lerpu. 3amaua pemena Ha mpuMmepe
TEXHOJIOTHYECKOT0 MpoLiecca NPorn3BoAcTBa KoMOUKopMa. C 3TOH 1elIbio POaHAIM3UPOBAHO COCTOSIHUE
u nyTtH ycoepuieHcTBoBaHus ACY TK ¢ muckpeTHBIM pexuMoM paboThl, ITOTPeOUTENBCKHE MTOKa-
3arenu SCADA-cucrem u ¢yHkumonanbHOCTh ACY. Iy CHHTE3a TEXHOJOTUYCCKOW CXEMBI
KOMIIIEKCa, €r0 UMUTAI[OHHON MOJEIH M CHCTEMbI yNPaBICHHS MM O0OOCHOBAHO HCIIOJIb30BaHHUE
MaremaTHueckoro anmnapara cetei [lerpu. Takoil moaxo Mo3BoJsSET YUUTHIBATH TEXHOJIOTHUECKYIO
CXeMy KOMIUIEKCa M TapaMeTphl, KOTOpbIe MOAJTIEKAT KOHTPOJIO, YHPABICHHIO M PETHCTPALUH.
IIpencraBnen mpuMep HCIONB30BAHKS MPEMTOKEHHOTO CIOCO0a MOJCIUPOBAHKSA. 3a CUET alrOpHT-
MOB aHaNN3a JUIUTEIFHOCTH PAOOTHI HCTIOMHUTENBHBIX H BPEMEHH CpabaThIBaHMS AATUMKOB C IIO-
MOIIBI0 MAaTEeMaTHYECKOTO anmapara TapMOHHYECKOTO aHalHM3a PACIINpPEeHbl HH(OpPMAIMOHHEBIE
¢yskuun ACY TK. [pencraBieHsl 1uanoroBele OKHa pa3pabOTaHHOTO MPOTPaMMHOTO obecrede-
Hug ACY KOMIUIEKCOM MHpOM3BOACTBa KOMOMKopMa. IlokazaHbl pe3ynbTaThl MIPOHU3BOJCTBEHHBIX
ucnbiTanuid. Puc.: 3. bubnuorp.: 12 Ha3s.

UDC 004.94:681.5

Automated control system of technological complex with a discrete mode of operation of the
actuators in the conditions of AIC / Diordiev V.T., Kashkarov A.A. / System Research and In-
formation Technologies. — 2013. — No 2. — P. 26-37.
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The problem of modeling of automated control system (ACS) of technological complex (TC)
with a discrete mode of operation of technological equipment and actuators on the basis of Petri nets
is considered. The problem is solved on the example of the technological process of production of
combined fodder. With this purpose the state and ways of improvement of ACS TC with a discrete
mode of operation, consumer indicators SCADA-systems and functionality of ACS are analyzed.
For synthesis of the technological scheme of complex, its simulation model and system of its control
the use of the mathematical apparatus of Petri networks is justified. Such approach allows to take
into account the technological scheme of complex and parameters, which are subject to monitoring,
control and registration. An example of the use of the proposed method of modeling is shown. By
algorithms of the analysis of the duration of operation of the actuators and time of reaction of sen-
sors the information functions of ACS TC are expanded with the help of the mathematical apparatus
of harmonic analysis. The dialog boxes of the developed by the complex of combined fodder pro-
duction software of ACS are presented. The results of industrial tests are shown. Figs: 3. Refs: 12 titles.

YK 681.237
KAIRYO-KAIZEN- ta PCM-DM-cucremu: nopiBHsiiibHmii anajiz. Yacruna I / CeBacths-
HoB A.K. // CucremHi gocmimkenHs Ta iHpopmaniiiai Texnomorii. — 2013. — Ne 2. — C. 38-43.

VY wiif yacTuHi cTaTTi pO3MIAHYTO cucTeMHMH miaxin o aHamizy KAIRYO-KAIZEN-cucrem.
KAIRYO-cucrema — 1ie cuctema MOJINIICHb, Ky SMNOHII BUKOPHCTOBYIOTH SK OLTBII OJH3BKY 110
3axigHoi KynbpTypH cuctemy nomimmeHs KAIRYO abo KAIKAKU. KAIRYO-cucrema He BUMarae
BEJIMKHX 3YCHJIb BIIACHUX MPALliBHUKIB, aje rmepeadadae 3HauHi iHBecTuii. L{fo cuctemMy 3acHOBaHO
Ha 3aCTOCYBaHHI «BeluKux» 30utbmens. KAIRYO — koHIemnist BeNMMKUX MONINIIEHB, IO TPHITYC-
Ka€ KapOUHAIbHY peopraHizallilo IMpolecy 3 BUKOPUCTAHHAM 3HAYHHUX iHBecTHHid. [lokazaHo, 1o
KAIRYO-KAIZEN-cuctemu BOJOAIOTh cHHEpreTndHUM edextom. CrijibHe MOCIiIoBHE 3aCTOCY-
BaHHS JIBOX BHIB MOJIMIICHb J03BOJISIE OPraHi3allisiM JOCATTH iICTOTHUX KOHKYPEHTHHX MepeBar.
Hageneno mpouec yrBopernst KAIRYO-KAIZEN cucremu, o0rpyHTOBAaHO KOHKYPEHTHI MepeBaru
nopiBusiHo 3 KAIRYO u KAIZEN. IlpeacraBnero ocobiuBocti KAIRYO (Innovation) Ta
KAIZEN, a takox ocoomuBocti KAIRYO (Innovation, BPR) ta KAIZEN-cucremu. Puc.: 4. bi6-
miorp.: 7 Ha3B.

UDC 681.237
KAIRYO-KAIZEN- and PCM-DM-systems: a comparative analysis. Part I / Sevastyanov
A.K. // System Research and Information Technologies. — 2013. — Ne 2. — P. 38-43.

In this part of the article the systematic approach to the analysis of KAIRYO-KAIZEN-
systems is discussed. KAIRYO is a system of improvements, which the Japanese use as closer to
Western culture system of improvements Kairi or kaykaku (or KAIKAKU). KAIRYO-system re-
quires little effort of their own employees, but provides a significant investment. This system is
based on the use of «large» increments. Kairi (KAIRYO) is the concept of major improvements,
which implies a radical reorganization process with a significant investment. The paper shows that
KAIRYO-KAIZEN-systems have a synergistic effect. The joint use of the two types of sequential
improvement enables organizations to achieve significant competitive advantages. The process of
formation KAIRYO-KAIZEN-systems is shown and competitive advantages compared KAIRYO,
KAIZEN are justified. The features of KAIRYO (Innovation) and KAIZEN (Innovation, BPR) and
also the features of KAIZEN are presented. Figs: 4. Refs: 7 titles.

VK 519.85
3amaua po3moginy pecypcy 3a HewiTko 3aganux BXinnmx aaxux / Cipa O.B., KarkoBa T.I. //
CucreMHi fociiukeHHS Ta iHGopMariiai TexHomoril. — 2013. — Ne 2. — C. 44-53.

3ajiaua parioHaIbHOTO PO3NOALTY OJHOPIIHOIO Pecypey IOCTABIICHA B IIPUITYIIEHH, 110 Ma-
paMeTpu LiaboBO1 GyHKIIT — HEUiTKi Yucia 3 BifoMuMH QyHKIIIMH MpUHAIEKHOCTI. [Ipoanartizo-
BaHO CTaHIApPTHY TEXHOJIOTIO BUPIIICHHs L€l 3aqad4i, BUsABICHO ii HEHOJIKH. 3apoOnOHOBAHO ABa
MIXOH, B AKUX LI HEJOMIKH yCyBaroThes. [lepmimii 3 HUX 3aCHOBAaHO Ha HAcTymHOMY. Bimmryky-
€Tbcsl (QYHKILIS MPUHAJIEKHOCTI HEYITKOTO 3HA4YeHHS WinboBOI QyHKIIl 3amadui. [lomoxeHHs miei
(yHKIIT 3a1eXKUTh Bif TOrO, SIKMI HAa0ip ONTHUMI3y€ThCs, 0 BUOHPAETHCS TAKUM YMHOM, 100 Mak-
CHMAJILHO 3MICTHTH TiJIO HEBH3HAUCHOCTI IITLOBOI (PyHKIII B 001aCTh €KCTpeMaIbHOTO ii 3HA4YeH-
Hs. [HIIWH MigXix BUKOPHUCTOBYE HACTYIHY JBOCTAIHY mpoueaypy. Ha mepmiomy erami BHXigHa
3a7a4ya BUPIIIYETHCS 32 YMOBH, 10 BCi 11 HEYITKI MapamMeTpH BKa3aHi HA PiBHI MOJAJIbHUX 3HAYEHb.
Jaii KOHCTPYIOEThCS CKIaIOBHI KPHUTEpii, OHA KOMIOHEHTa SIKOTO0 BH3HAYa€ KOMIAKTHICTh Tijla
HEBM3HAYCHOCTI 3HAYCHHs LiIbOBOI QYHKII, a Apyra XxapakTepu3ye Mipy BiIXHJICHHS LIyKaHOTO
pimeHHs Bix MomanbHOTO. TakuM YMHOM, BHXiTHA HEUiTKa 3a/1a4a 3BOJMTHCS IO YITKOI 3a7adi Ma-
TEMaTU4HOTO IporpamyBanHs. HaBeneHo npuknan. bidmiorp.: 11 Ha3s.
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UDC 519.85
Problem of resource distribution at the fuzzy set of basic data / Sira O.V., Katkova T.I. // Sys-
tem Research and Information Technologies. — 2013. — Ne 2. — P. 44-53.

The problem of rational distribution of a homogeneous resource was set on the assumption
that the parameters of the objective function are fuzzy numbers with known membership functions.
Standard technology of solving this problem is analyzed, its shortcomings are identified. Two ap-
proaches, in which these disadvantages are eliminated, are suggested. The first is based on the fol-
lowing. Membership function of the fuzzy value of the objective function of the problem is found.
The position of this function depends on optimized choice, which is chosen in such a way as to
move the body of the uncertainty of the objective function in the area of its extreme value. Another
approach uses the following two-step procedure. In the first phase the original problem is solved, in
condition that all of its fuzzy parameters are set at the level of modal values. Further composite cri-
terion is constructed, one component of which determines the density of the body of uncertainty of
the objective function, and the second describes the degree of deviation from the desired modal
solutions. Thus, the original fuzzy problem is reduced to precise mathematical programming. The
example is given. Refs: 11 titles.

MPOBJEMU MPUAHATTA PIIEHD I DECISION MAKING AND CONTROL IN
YIIPABJIIHHA B EKOHOMIYHHUX, TEXHIYHHUX, ECONOMIC, TECHNICAL, ECOLOGICAL AND
EKOJIOTTYHHUX I COLIAJIBHUX CUCTEMAX SOCIAL SYSTEMS

YJK 62-50

CucremaTu3anisi MaTeMaTHYHUX MojeJiell i3 pi3HOTEeMNOBOI0 THCKPETH3ALIECI0 VI TUHAMIY-
HHUX npoueciB ¢inancosoi indppacrpykrypu / Pomanenko B./l., PeyroB O.A. // CuctemHi fgocii-
JoKeHHs Ta iHdopMmariiiHi TexHomorii. — 2013. — Ne 2. — C. 54-68.

BukoHaHO aHaii3 JUHAMIYHMX KaHATIB 1 BU3HAYCHO B3aEMO3B’SI3KH 0araTOBHMIPHHUX MPOIIC-
ciB ¢inancoBoi iHdpacTpykTypu YKpaiHu Ta ii aHai3, sIK CKJIamoBOI CBITOBOI (hiHAaHCOBOI iH(pa-
cTpykTypu. CKIaIeHO CTPYKTYPHY CXEMY BHSBJICHUX B3a€MO3B’SI3KiB MK KOOpJAHHATAMH Ta MPO-
BEICHO aHami3 BHOOpPY MepioNiB MUCKpeTH3alii MiJ Yac BHUMIpPIOBAaHHS BHUXIJHHX KEPOBaHUX
KOOpAWHAT 1 30ypeHb, a TaKoXK 3a (GOpMyBaHHS KePYIOUHMX BIUIMBIB. {751 pi3HUX KOOPIMHAT BHU3HA-
YEHO Pi3HI Mepioan AUCKPETH3aLil Bl OHOTO JHS 10 TPHOX MICSIIIB, @ TAKOXK 3MIHHUI Mepiof auc-
Kperu3alii. BukoHaHO apryMeHTauio po3poOKM MaTeMaTHYHHX MOJeNel i3 Pi3HOTEMIOBOIO AUC-
KpETHU3aIli€l0 Uil OMKHCY MUHAMIKK (DIHAHCOBHX MPOLCCIB Ta MPOBEACHO CHCTEMATHU3AII0 TaKUX
MaTeMATUYHUX MOJENCH Ui OMHCY JAWHAMIKH TpoIeciB (iHaHCOBOI iH(ppacTpykTypu. HaBeneHo
CXEMH KOXHOT MOJICNI i Pe3ysIbTaTH iX MaTeMaTHYHOTO aHai3y MOJEICH: Y CepeTHbOMY aOCOIIOT-
Ha moMMIIKa Mojeneil cranosmia Bix 0,24% no 5%, a HeBHsBIIEHA NMHAMIKA MOJEIEH CTaHOBHIIA
Bix 0,12% mo 10,3% 3anexno Bixm momeni (koedirieHT aeTepmMiHaril R? Big 0,897 no 0,9988).
Puc.: 3. Tab6n.: 4. bioniorp.: 7 Ha3B.

UDC 62-50

Systematization of mathematical models with multirate sampling for dynamic processes of the
UKkrainian financial infrastructure / Romanenko V.D., Reutov A.A. / System Research and
Information Technologies. — 2013. — Ne 2. — P. 54-68.

The analysis of dynamic channels is conducted and the relationship of multidimensional proc-
esses of the Ukrainian financial infrastructure and its analysis as part of the global financial infra-
structure are determined. The structured diagram which identified relationships between the coordi-
nates is developed and the analysis of choice rate sampling when measuring the output manageable
coordinates and disturbances, as well as the control is conducted. For different coordinate the vari-
ous periods of rate sampling ranging from one day to three months, as well as changeable sampling
period are identified. Is presented The argumentation of designing of mathematical models with
multirate sampling to describe the dynamics of financial processes is carried out and systematization
of mathematical models to describe the dynamics of the process of financial infrastructure is con-
ducted. The schemes of each model and the results of models mathematical analysis are shown: the
average absolute error is from 0,24% to 5%, and unexplained dynamics ranged from 0,12% to

10,3% depending on the model (the coefficient of determination R? of 0,897 to 0,9988). Figs: 3.
Tabl.: 4. Refs: 7 titles.

VK 669.184.244.66.012.1

CucTeMa NPUHATHSA PeLIEHUI B YNPaBJIEHHH PEKUMOM AyThsl KOHBepTepHOii miaBku / bo-
rymescknii B.C., Cyxenko B.IO. // Cucremni mocmimkeHHs Ta iHdopMariiHi TexHOIOTil. —
2013. — Ne 2. — C. 69-80.
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ITpuBeneH KPUTEPU ONTUMH3ALMH YIPABICHUS PEKUMOM JyThsl ¢ MUHUMH3AIUEH KOMIUIEK-
ca KBaJpaTHYHBIX OTKJIOHEHMIl MO COACPIKAHHUIO YINICPOZA, CEpPBI, @ TAKXKE TEMIIEPaTyphbl CTajH.
CdopmyupoBaH MPUHIHUI ITIOCTPOCHUS MOJIeIIei YIPaBICHHUS 110 IJIaBKaM MOJIOKUTEIBHOTO OIIbI-
Ta. Moziens BKIIIOYaeT MPOTrpaMMHYIO YacTh (AETEPMUHUPOBAHHYIO) M JONOIHUTENBHOE yIIpaBIIe-
HHUE (CTaTHCTHYeCKyl0). PaccMmorpeHo BimmsiHMe napeiipa oObexTa Ha pe3yNbTAaTHl YIIPABICHUS.
IIpencraBneHsl Anana3oHbl U3MEHEHUs YHPaBILSIFOLIMX BO3ACHCTBHI [UISi KOHBEPTEPOB €MKOCTHIO
130 Tonn. KonkperHas peanusanys MOJEIH MIPEICTaBICHa yPaBHEHUSIMU CTaTUYECKOTO U AWHAMHE-
YeCKOro ynpaBiieHus. PaccMOTpeHO B3aMMoJeHCTBHE TUCTPUOYTOPIIMKA C CHCTEMOI ynpaBiIeHHs]
B [IpoLiecCe TPOBE/ICHNS IUIABKH. Pa3paboTaHHBIE MOZENM PEaM30BaHbl B CHUCTEME YIPABICHUS
pexxumoM nyThs B coctaBe ACYTII komBepreproii tuaBku Ha BAT «Apcenopmutran, Kpusoii
Por». Puc.: 2. Tabmx.: 6. bubmmorp.: 11 Ha3s.

UDC 669.184.244.66.012.1

System of decision-making in the control of blast mode of converter operation / Bo-
gushevskiy V.S., Sukhenko V.Yu. // System Research and Information Technologies. — 2013. —
Ne 2. —P. 69-80.

An optimization criterion of the blast mode control with minimization of the complex of
quadratic deviations on the content of carbon, sulfur, and temperature steel is given. Principle for
constructing control models on batches of positive experience is formulated. The model includes the
software part (deterministic) and additional management (statistical). The impact of the drift of the
object on management results is considered. The ranges of change of control actions for converters
with the capacity of 130 tons are presented. Concrete implementation of the model is presented with
equations for static and dynamic control. The interaction of distributor control system in the process
of melting is considered. The developed models are implemented in the system of blast mode con-
trol in the composition of the DCS of the Converter operation on bat «ArcelorMittal Krivoy. Figs: 2.
Tabl.: 6. Refs: 11 titles.

YK 621.3.078.3
Onrumizanis KepyBaHHsl BUPOUIYBAHHAM CUMHTHIANIAHMX MoHokpucTadis / Cy3nans B.C.,
€nudpanos F0.M. // CuctemHi gociipkeHHs Ta iHpopMariini texHomorii. — 2013. — Ne 2. —
C. 81-88.

Po3risiHyTO aBTOMaTH30BaHYy CHCTEMY POOACTHOTO KEPyBaHHS TEXHOJIOTIYHUMH IIPOIECaMu
OJIepKaHHs CHUHTHILININHNX MaTepianiB. [1Io0ynoBy peryisTopiB CHCTEMH KepyBaHHS 3aIPOIIOHO-
BaHO MPOBOJMTU HAa OCHOBI [ -MeTolxy (h)OpMyBAaHHS KOHTYPY KEpyBaHHs 3 HOCHIiIOBHMMHU (op-

MYyIOUUMH (PYyHKIISMH, IO TO3BOJISIE 3a0€3MECUYNTH TapaHTOBaHI «pOOACTHICTBY», CTIMKICTh 1 HEOO-
XiIHy SKICTb KEpyBaHHS CHCTEMaMM KpHCTaji3alii, a TaKo)X ONTUMAIbHHN BHOIp OCHOBHHX
iHTepBaNIiB podacTHOI crabimizanii mux cucreM. Excrimyaramisi JBOBUMIpHOTO poOacTHOTO peryJs-
TOpa Ha POCTOBUX YCTAHOBKAX JO3BOJIMIIA 30UIBIIMTH TOYHICT MIATPUMKH TEIUIOBUX YMOB BHPO-
IIyBaHHS 32 MakCHMaJbHHX 30YpEHb TEIUIOBHX PEKUMIB LLIIXOM BHCOKOI JMHAMIYHOI TOYHOCTI
npolecy KepyBaHHs JiaMeTpOM KpHUcCTala, 301IbIISHHS CTYIEHs CTIHKOCTi, 3MEHIICHHS KOJIHBAIIb-
HOCTI CHCTEMH, 3MEHIICHHS TPUBAJIOCTI MepexinHux mnpoueciB. [lominieHo sikicTh MOHOKPHUCTAIIB,
30LTBLICHO BUXiJ TOTOBOI MPOAYKLIi, a, BAXOJHUTH, 3a0€3MICUCHUI rapaHTOBaHUI BUXIJ i3 X KPHUC-
TaJiB AKICHUX JETEKTOPIB 10HI3YIOUNX BUIPOMiHIOBaHb. Puc.: 7. bibmiorp.: 7 Ha3B.

UDC 621.3.078.3

Optimization of the control of monocrystals scintillation cultivation / Suzdal V.S., Epi-

fanov Yu.M. // System Research and Information Technologies. — 2013. — Ne 2. — P. 81-88.
The automated system of the robust control of technological processes of obtaining of scintil-

lation materials is considered. The building of system control regulators is offered to hold based on

the H  -method of formation of a control loop with serial forming functions that allows to provide

the guaranteed «robustnessy, stability and the necessary quality of crystallization systems control, as
well as the optimum choice of the main intervals of robust stabilization of these systems. Operation
of the two-dimensional robust controller in the growth installations has allowed to increase the accu-
racy of maintenance of thermal conditions of growing at maximum perturbations of thermal modes
by high dynamic precision of crystal diameter control, increase sustainability by reducing fluctua-
tions of the system, reduction of the duration of transient processes. The quality of single crystals is
improved, output of finished products is increased, and thus, the guaranteed output of these crystals
quality of detectors of ionizing radiation is provaded. Figs: 7. Refs: 7 titles.
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YK 004.942

CHHTe3 CTPYKTYPBI CHCTEMBI 3aIHUTHI HH(POPMALMH ¢ HCNOIL30BAHHEM MO3HIMOHHON UTPbI
3aIIUTHUKA U 3JIoyMblnuieHHuKa / [nymak B.B., HoBukoB A.H. // CucteMHi NOCHTIIKEHHS Ta
indopmarniiini Texnonorii. — 2013. — Ne 2. — C. 89-100.

IMpennokeH MoAXon K PeLICHHIO 33auH MO0 CO3JAQHUI0 CHCTEMbI 3alUThl MHPOpPMaLUU MpU
YCJIOBUM KOMIUICKCHOT'O XapaKTepa aTaK 3JI0yMBIIUICHHUKA ¥ OrPAHMYEHHOCTH PECypPCOB 3allUTHH-
Ka Ha MOCTPOCHUE CHCTEMBI 3alUTHl MHpOpMaLu. B TepMHHAX TEOPHM MrOp MOCTPOCHA MOJEINH
B OCHOBE KOTOpOH HaxoauTcs (GopMmyra prucka HHOOPMALUOHHON 0€30MacHOCTH M KOH(IMKTHBIC
B3aHMOOTHOIICHUS MEX]y 3JI0yMBIIUIEHHUKOM U 3amutHUKOM. [To paspaborannoit Mogenu chop-
MHpPOBaHa ONTHMH3ALMOHHAS 3aJa4a 0 MHHHUMH3ALMK 3aTPaT Ha [OCTPOCHHE CHCTEMBI 3allHThI
IpY HaIWYUKM MHGOPMAIMU O 3JIOYMBIIIICHHUKE M NPUCYTCTBYIOLIMX B CHCTEME YS3BHMOCTSIX.
Pa3paboTtan aJiIropuT™M penIeHus IOCTaBICHHOI TPoOJIEeMbI HA OCHOBE METOJIOB AKCIIEPTHOM OLICHKH
JUISL TIOJTyYEHUS] MCXOHBIX JIAHUX, TEOPUM UTP U MAaTEMaTHYECKOro MpOrpaMMHUpoBaHus. Pesyibra-
TOM PELICHUS YKa3aHHOH 3aJaud SABISETCS ONTHMAJbHbIH Ha0Op MEXaHU3MOB 3all[UTHI, KOTOPbIC
obecrieyar MakCHMaJIbHbIH YPOBEHb 3alMIIEHHOCTH (MMHUMAJIbHO 3HAYCHHS PHCKa MH(OPMALHOH-
HOW 0e30MacHOCTH) TPH YCTaHOBICHHBIX orpaHudcHusX. Ha pacmpeneneHHoit mH(OpMannoHHO
KOMMYHHKAI[HOHHOH CHCTeMe IPOBEJICH pacdeT ONTHMAJIBHOTO Pa3MENICHHsT MEXaHN3MOB 3aIllUTH
JUISL TOCTH)KCHUS. MUHUMAJIBHOTO 3HAYCHHUSI PUCKA M JOKa3aHa HPaKTHYECKas PUIOIHOCTh paspa-
6otannoro noaxoxa. Tabmn.: 5. bubanorp.: 11 Ha3B.

UDC 004.942

Synthesis of the structure of the information protection system with the use of positional game
of the defender and attacker / Glushak V.V., Novikov O.M. // System Research and Information
Technologies. — 2013. — Ne 2. — P. 89-100.

The approach to solving tasks on creation of information protection system under the condi-
tions of the attacker’s attacks of complex nature and the limited resources of the defender for the
construction of information protection system is proposed. In terms of the game theory the model
based on the formula of information security risk and conflicting relationship between the attacker
and the defender, is built. An optimization problem on minimizing the cost for protection system
construction, if there are information about the attacker and the system vulnerabilities, is formed on
the basis of developed model. The algorithm of problem solution on the basis of methods of the
expert evaluation to get basic data, game theory, mathematical programming is developed. The re-
sult of solution of this problem is the optimal set of protection mechanisms, which will provide the
maximum level of security (minimum value of information security risk) at the established limita-
tions. On the distributed information and communication system, the calculation of the optimal allo-
cation of protection mechanisms for reaching the minimum value of risk is carried out and practical
suitability of the developed approach is proved. Tabl.: 5. Refs: 11 titles.

YK 004.681
ComnocTaBjieHHe 4€TKOro H He4eTKOro MOAX0J0B K pelIeHHI0 3aJa4 HHPOpPMANOHHON Oe30-
nacHoctH / [lemunumua M.B., Jleuenko E.I'. / Cucremni gocnimkenss ta indpopMauiiiHi TeXHO-
gorii. — 2013. —Ne 2. — C. 101-113.

ITpoBeneHO cpaBHEHHE YETKOTO M HEYETKOTO MOIXOO0B C LICNIbIO BBISBICHHS HX OOIIUX YEpT
U pasnuuunil. B 3agaue pacnpesneneHus pecypcoB 3aluThl HHGOpPMAILMK IpOaHaIN3HPOBAHbI IPUH-
UMbl OPMUPOBaHHS (DYHKLHUHA MPUHAUISKHOCTH K HEYSTKMM MHOXKECTBAM M HX BIIUSHHE HA KO-
HEYHbIC pe3ysbTaThl. [IoKa3aHO, YTO HEUETKUH MOAXO0/] AT BO3MOXKHOCTh OLTHMH3UPOBATh ITOKa-
3aTeNM CHCTEMbl 3allMThl HH(POpPMALMK 32 CYET pPALUOHAIBHOTO BbIOOpa (GYHKIHMH
HPHHAIIEKHOCTH, KOTOPBIE OTPAXKAIOT OCHOBHYIO XapaKTEPUCTHKY OOBEKTOB — MX AMHAMUYEC-
KyI0 ysA3BUMOCTb. Ha mprMepe cucteMsl U3 IBYyX OOBEKTOB C Pa3IMYHBIMH YA3BUMOCTSIMH yCTaHOB-
JICHbl YCJIOBHS, TPU KOTOPBIX JIOCTHIACTCSl HAWMBBICIIMN YPOBEHb COBIAACHHUS PE3yJbTaTOB IIPU
HCIIONB30BAHKUH JBYX MOAX0J0B. METOIHKa MOKET OBITh UCIIONB30BaHA MPU PACUYETE JOMYCTHMBIX
3aTpaT B MH(QOPMALMOHHBIX CHCTEMAaX C IPOM3BOJIBHBIM KOJIHYECTBOM OOBEKTOB, KOTOPHIC OTIIH-
YalTCsl 00BEMOM pPa3MEIICHHON HH(OPMALUH, YA3BUMOCTBIO M YPOBHEM [OIyCTHMBIX MOTEPb.
OG6o3HaueHBI MYTH JaJbHEHIIEro NPUMEHEHHUs IPUBEICHHON METOAMKH B 3a/1a4aX MH(OpPMAIHOH-
Holt Oe3onacHocTu. Puc.: 4. bubnuorp.: 7 Ha3B.

UDC 004.681

Comparison of explicit and fuzzy approaches to the solution of information security problems
/ Demchyshyn M.V., Levchenko Ie.G. // System Research and Information Technologies. —
2013. — Ne 2. — P. 101-113.
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A comparison of explicit and fuzzy approaches to identify their similarities and differences is
carried out. In the problem of distribution of resources of information protection the principles of
the formation of the membership functions to the fuzzy sets and their effect on the final results are
analyzed. It is shown that the fuzzy approach gives the possibility to optimize the indicators of the
system of information security through a rational choice of the membership functions, which reflect
the basic characteristic of the objects - their dynamic vulnerability. Through the example of the
system of two objects with different vulnerabilities the conditions under which the highest level of
results coincidence is achieved using two approaches are established. The technique can be used
when calculating the eligible costs of information systems with an arbitrary number of objects that
have different volume of the placed information, vulnerability and level of acceptable losses. The
ways of further application of the method in problems of information security are identified. Figs: 4.
Refs: 7 titles.

MATEMATHYHI METOJH, MOJEJII, TIPOBJEMMU I MATHEMATICAL METHODS, MODELS,
TEXHOJIOT'Ti JOCJIKEHHS CKJIATHAX PROBLEMS AND TECHNOLOGIES FOR
CUCTEM COMPLEX SYSTEMS RESEARCH

VK 004.032.26:004.8

IloGynoBa BUpIMIAJBLHOIO MpaBuiIa 15 Kjiacudikauii o00pa3iB Ha 0CHOBI BeKTOPiB MOXUGOK /
Yeroipéok I1.B. // CucremHi nociipkenHs Ta ingopmauiiiai texnonorii. — 2013, — Ne 2. —
C. 114-120.

[ToGynoBaHo BiOOpaXkeHHS MHOXKHHM 00pa3iB Ha MHOXHMHY BEKTOPIB IOMHJIOK PO3IIi3Ha-
BaHHs 00pa3iB HEHPOHHOIO MEpEeKero, sIKe A03BOJIsIE 3B’ s13aTH Kiacudikanio obpasiB i3 aHanizoMm
BEKTOpPIiB y MPOCTOPi MOMMUIIOK. BEKTOPHHI KPUTEPil JO3BOJIE TPYIMyBaTH 0Opas3u, po3Mi3HAaBATH,
HOPIBHIOBAaTH Ta aHalizyBaTH 1X. OGIPYHTOBaHO i PO3BMHEHO METOAM TEOpil HEHPOHHHX MEpEex
CTOCOBHO 10 pillIeHHs 3a/ayi pO3Mi3HABaHHS CUTHATIB i3 BUKOPHCTAHHSIM KPUTEPIilO OINU3BKOCTI
00pa3iB, 10 PO3MI3HAIOTECS Y MPOCTOPi NOMIUIOK po3mizHaBaHHA. C(HOpMyIbOBaHO 3BaKEHUN KpH-
Tepiit OiM3bpKOCTI 00pa3iB CHTHAIB y NMPOCTOPI HOMMIIOK. 3alpPONOHOBAHO AJTOPHTM IIEPEXOAy i3
NpOCTOpY MapamerpiB 0Opa3iB y mpocTip moxubok posmizHaBaHHs obpa3siB. [IoOynoBaHo onTH-
MaJibHE BHpIIIabHE MpaBHiIO Ui Kiacupikanii oOpas3iB CHUTHAIB i3 BUKOPHCTAHHSIM 3Ba)KCHOTO
KpHTepio OIM3BKOCTI pO3Mi3HaBaHUX 00pa3iB y MPOCTOpi MOMHJIOK PO3Ii3HaBaHHS. BiporigHicTs
OTPUMaHHMX HAayKOBHX Pe3yJIbTATiB, BUCHOBKIB i peKOMEHIaLiii poOOTH MiATBEPKEHO pe3yibTara-
MH €KCHEPUMEHTAJIBHUX JOCTIKEHb PO3p00JICHOT YHIBEpCATBbHOT CHCTEMH 1HTENEKTYalbHOTO aHa-
i3y JaHUX, IO BUPIIIYye 3a7adi po3Ii3HaBaHHS 00’ €KTIiB anekTpoonTHiaeckux 300paxens NEFClass
BGCGG (Neuro Fuzzy Classifier (Basic Gradient Conjugate Gradient, Genetic) — Heiipo-
HewiTkuil knacudikarop (basoswuit, ['panient, Cnomyuennit ['panient, ['eneTnunmii)), mpoBeIeHUX
Ha 6a3i «[HcTuTyTYy npukiagHoro cucreMuoro aHanizy» HTYY «KIII». Orpumani B poOoTi pe3yiib-
TaTH HA0YHO JEMOHCTPYIOTh €(DeKTHBHICTh BUKOPHUCTAHHS PO3POOICHHX MOJIeIel, METOIIB if anro-
PHUTMIB JJIs PillIeHHS 3aa4 po3mi3HaBaHHs curHaiiB. Tao.: 2. Bibmiorp.: 3 Ha3s.

UDC 004.032.26:004.8
Building a decisive rule for classification of images on the basis errors vectors / Chetyr-
bok P.V. // System Research and Information Technologies. — 2013. — Ne 2. — P. 114-120.

The display of multiple images on the set of errors vectors of image recognition by neural
network, which allows you to associate a classification of images with the analysis of the vectors in
the space error, is built. Vector criterion allows you to group images, identify, compare and analyze
them. The methods of the theory of neural networks applied to solving the problem of recognition of
signals using a criterion of the proximity of the images that are recognized in the space of recogni-
tion errors are proved and developed. The weighted criterion of proximity images signals-in-space
errors is formulated. The algorithm of the transition from the images parameters space in space of
errors of images recognition is proposed. The optimal decisive rule for the classification of images
signals using the weighted criterion of the proximity of recognizable images in the space of
recognition errors is built. The reliability of the obtained scientific results, conclusions and
recommendations of the work is confirmed by the results of experimental research of the developed
universal data mining system, which solves the problem of object recognition of the electro-optic
images NEFClass BGCGG (Neuro Fuzzy Classifier (Basic Gradient, Connected Gradient, Ge-
netic) — Neuro-fuzzy classifier (Basic Gradient, Connected Gradient, Genetic)), conducted on the
basis of the Institute of applied system analysis of NTUU «KPI». The obtained results clearly
demonstrate the effectiveness of the use of the developed models, methods and algorithms for
solving problems of recognition of signals.. Tabl.: 2. Refs: 3 titles.
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HOBI METOJIU B CACTEMHOMY AHAJII3I, NEW METHODS IN SYSTEM ANALYSIS, COMPUTER
THOOPMATHIII TA TEOPIi IPUMAHSTTS PIIIEHD SCIENCE AND THEORY OF DECISION MAKING

YIK 512.64
Kanoniunmii Bua Gininiiinoi ¢gopmu Ha napi npocropis, 110 3HAXOAATHCS Y BilHOLIEHHI 1BOICTOCTI
/ Massue A.O. // CucremHi ociipreHBs Ta iHpopMartiiHi Texaomnoril. — 2013. — Ne 2. — C. 121-126.
BuBuaroThCs JiHiiHI TPOCTOPH, 1110 3HAXOAATHCS Y BiIHOIICHHI IBOICTOCTI: PO3IIAHYTO Oini-
HiliHI QyHKIIOHAaNIM Ha Mapax JBOICTHX HPOCTOPIB, SIKi 33J0BONBHSIOTH JESKY YMOBY HEBUPODKE-
HocTi. Teopist IBOICTOCTI 3’5ICOBY€ MEBHI BIACTUBOCTI JBOCTOPOHHBOI CUMETPIi JIHIHHUX MPOCTOPIiB
JOCUTPH CKJIA[IHI AJIS HATJISIAHOTO TPENCTaBICHH, aje abcomoTHO QyHIaMeHTa bHI. 30KpeMa Iya-
J3M «XBHJIS — 9aCTKa» y KBaHTOBIH (hi3WIli 3HAXOIUTH aJeKBaTHE MaTeMaTHYHE TIIyMAadCHHS came
Ha MOBI JIiHIIHOT ABOICTOCTI NMiHIKHUX MpocTopiB. ToMy Bci pe3yibpTaTH MaTeMaTHYHOI Teopii ABO-
icToCcTi € KOPHCHHMH JUII PO3YMIHHS KOHKPETHHMX (i3MYHMX sBHIN. Teopis KBaHTOBAHMX IIONIB
y KBaHTOBII Teopil MoJIst cTajla HMPUPOIHIM PO3BUTKOM IPUHIIAITY KOPITYCKYJISIPHO-XBIJILOBOTO Ty alli3-
My. JloBeneHo TeopeMy Ipo HpuBeAeHHs OuniHiiHOI GopMmu Ha mapi MPOCTOPIB, MO 3HAXOIITHCS
Y BiZIHOLIEHHI ABOICTOCTI, 10 KAHOHIYHOTO BHY. 3HaiIeHO croci6 o0y JOBH KaHOHIYHOTO 6asucy.
Haseneno ananoru teopemu Puca mist nminiliHOTO Ta OiniHiitHOrO QyHKIioHaNIB. BiGmiorp.: 6 Ha3B.

UDC 512.64
The canonical mode of the bilinear form on a pair of spaces which are in duality relation /
Maltsev A.Yu. // System Research and Information Technologies. — 2013. — Ne 2. — P. 121-126.
The linear spaces, which are in relation of duality: the bilinear functionals on pairs of dual
spaces, which satisfy a certain condition of nondegeneracy, are studied. Duality theory clarifies
certain properties of bilateral symmetry of linear spaces quite difficult to visualize, but absolutely
fundamental. In particular dualism «wave — particley» in quantum physics finds adequate mathemati-
cal interpretation in the language of linear duality of linear spaces. Therefore, all the results of the
mathematical theory of duality are useful for understanding the specific physical phenomena. The
theory of quantized fields in quantum field theory was a natural development of the principle of
corpuscular-wave dualism. A theorem on bringing a bilinear form on a pair of spaces which are in
duality relation to the canonical form is proved. The method of constructing the canonical basis is
found. The analogs of the theorem Feature for linear and bilinear functionals are presented. Refs: 6 titles.

VIK 519.7
Mipu BHYTPilIHBOI Ta 30BHIMIHBLOI iHpopManii (Ha nmpukiaai iiMoBipHiCHUX cuTyauiii HeBH-
3Havenocti). Yacruna II1 / dixyxk M.M. // CucremHi gocmijkeHHst Ta iH(opMariiiiHi TeXHOJIO-
ril. — 2013. — Ne 2. — C. 127-142.

3anponoHOBaHO CIOCiO BUMIpY IHTEHCHBHOCTI IIEPETBOPEHHS 0OMediceHHs posmaimocmi, 3a-
CHOBAaHHH Ha HOBOMY HOHATTI cumyayii omanu. PO3TISIHYTO NEPETBOPEHHS KOAANC Cumyayii Hegu-
sHauenocmi. Tloka3aHo, 1O 1I¢ IEPETBOPEHHS MOXE 3/IMCHIOBATUCS B JIBA CIIOCOOW: GHYmMpIHIll
1 306Hiwmil. BHYTpimHINA cmocid Komamncy cutyarii 3B's3aHuil 3 HacTaHHAM (y JaHid cUTyalii) BH-
MaJIKOBOI MOii a00 31 CBiZOMHM BHOOpPOM. 30BHINIHIN K€ CIOCIO SBIsiE COOO0 KpaifHii OKpeMuil
BHIIATIOK TIEPETBOPEHHS oOMedicents posmaimocmi. Ha pukazi KoJamcy curyamnii Hoka3aHa MOX-
JMBICTh NEPETBOPEHHS 30BHILIHBOI iH(opMaril y BHyTpimHIO. Po3risiHyTo MipH BHYTPIIIHBOT
1 30BHINIHBOI 83aemuol iHPOPMALIT 1 BUPILIEHO MUTAHHS PO T€, 3 SIKMM IIEPETBOPEHHSIM CHTYaLlil
HEBU3HAYCHOCTI 3B's13aHAa OCTAaHHA (30BHIIIHA) Mipa. YBEICHO HOBE MOHATTA iHGhopmayitinoeo KaHa-
21y 1 IOKa3aHo, 110 iH(popMaLiiiHi KaHAIN € HEBI'€MHUMH YYaCHHUKAaMH BCIX IPOLECIB, 10 BinOyBa-
1otbes B [Ipuponi. Bibmiorp.: 18 Hass.

UDC 519.7

The measures of internal and external information (on example of probabilistic situations
of uncertainty). Part III / Diduk M.M. // System Research and Information Technologies. —
2013. — Ne 2. —P. 127-142.

It is offered the measurement way of intensity of the transformation «constraint of variety»
founded on a new notion of delusion situation. The transformation «situation of uncertainty col-
lapse» is considered. It is shown that this transformation can be realized two ways: internal and
external. The internal way of the situations collapse is connected with occurrence (in given situa-
tions) of the casual event or with conscious ch. External way presents itself extreme special case of
the transformation «constraint of variety». The possibility of the conversion of external information
to internal information is shown on example of the situations collapse. The measures of internal and
external mutual information are considered. It is considered the problem about what transformation
of situations of uncertainty is bound with last (external) measure. It is incorporated a new notion of
the information channel and is shown that information channels are the integral participants of all
processes, occurring in Nature. Refs: 18 titles.
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