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TEOPETHUYHI TA IIPUKJIATHI TPOBJIEMHA THEORETICAL AND APPLIED PROBLEMS AND
I METOJAU CUCTEMHOI'O AHAJII3Y METHODS OF SYSTEM ANALYSIS
YK 681.58

IIpuMeHeHHe TPEHIOBBIX I'eONPOCTPAHCTBEHHBIX CTATHCTHYECKHX MoJeJeil Ha OCHOBE WH-
TeJIeKTYaJbHOro aHaan3a JanHbix / [Iyrpenko B.B. // Cuctemni nocnimxeHHs Ta iHhopMamiiiui
texHouorii. — 2015. — Ne 4. — C. 7-19.

HccenenoBaHo NPUMEHEHHE TPEHIOBBIX I'C€ONPOCTPAHCTBEHHBIX CTATUCTHYECKUX Mojeleit
B aHAJIM3€ JAHHBIX YCTOWYMBOTO pa3BHUTHs YKpawHB. PaccMOTpeH MaTeMaTHYecKHH aImapar, Hc-
HOJIb3YEeMbIH IIPU MOCTPOCHUM TPEHIOBBIX I'€ONPOCTPAHCTBEHHBIX CTATHCTUYECKHX Mopeneil. Ha
IpuMepe JAaHHBIX HepapXHYecKOd MOJENH yCTOHYMBOTO Pa3BUTHUS NPOBEICHO HCCIIEHAOBAHHE I'eo-
HPOCTPAHCTBEHHBIX TPEHAOB U NPUPOABI UX BOZHUKHOBEHHUS IyTEM IIOCTPOCHHMS IOJMHOMHAIBHBIX
PETPECCHOHHBIX MOJEINICH, OCHOBaHHBIX Ha 00pabOTKe KOOPAMHHPOBAHHBIX JAHHBIX. Pa3paboTaHa
METO/IMKa JIETEKI[MU I'€0IPOCTPAHCTBEHHBIX TPEHIOB B UEPAPXUUECKUX MOJICIISX JIaHHBIX HA OCHOBE
KapTorpaMyeckoro MeTosa 1 IMOJIMHOMOB IIEPBOr0, BTOPOro MOPSAKOB. [IpeanokeHo ucmoabp3oBa-
HHE KapTOMETPHUYECKHX METOJIOB JUISl OLCHKH [apaMeTPOB I'€OIPOCTPAHCTBEHHBIX TpeHaoB. O6oc-
HOBAHO HCIOJIb30BaHHE METOJIOB ITOCTPOCHUSI T'€OIPOCTPAHCTBEHHBIX TPEH/IOB KaK COCTABIIIONIECH
HHTEJUICKTYaJIbHOTO aHalu3a JaHHbIX. Puc.: 5. Ta6m.: 3. bubnuorp.: 9 Ha3B

UDC 681.58
Using of the trend geospatial statistical models based on data mining / Putrenko V.V. // System
Research and Information Technologies. — 2015. — Ne 4. — P. 7-19.

An application of geospatial trending statistical models for analysis the data on the sustainable
development of Ukraine was studied. The mathematical apparatus was used in the construction of
trend geospatial statistical models. Using the hierarchical model data of sustainable development as
an example, a study on geospatial trends and the nature of their origin by constructing polynomial
regression models based on the processing of geospatial data was conducted. The method for detect-
ing geospatial trends in hierarchical data models was developed based on cartographic methods and
the first and second order polynomials. The use of cartometric methods for estimating the parame-
ters of geospatial trends was proposed. The application of methods for constructing geospatial
trends as part of data mining was justified. Fig.: 5. Tabl.: 3. Refs.: 9 titles.

MPOrPECUBHI IHOOPMALIHI TEXHOJIOIT, PROGRESSIVE INFORMATION TECHNOLOGIES,
BUCOKOIPOAYKTHUBHI KOMIT'FOTEPHI HIGH-EFFICIENCY COMPUTER SYSTEMS
CUCTEMHA

YK 519.6+625.1
KomniekcHoe JeTepMHHHPOBAHHOE OLeHMBAHME CJIOKHBIX HePAPXHYeCKH-CeTeBbIX CHCTEM:
II1. ArpernpoBanHoe onennBanue / [lommmyxk JI.A., Ilonnmyk A.J., Anx:xkaxk M.C. // Cuctemni
JOCHIKEHHS Ta iHpopMarltiitai TexHoorii. — 2015. — Ne 4, — C. 20-31.

ITpennoxkena MeToANKa KOMIJIEKCHOTO JETEPMUHUPOBAHHOTO OLIEHUBAHUS CIOXKHBIX CHCTEM
C MepapXU4eCKH-CETeBON CTPYKTYpOH, COCTABIISIONIMHI KOTOPOH SIBIISIFOTCSI METOJIBI JIOKAIBEHOTO,
MIPOTHOCTHYECKOT0, arperHPOBAaHHOTO U MHTEPAKTUBHOTO aHAIM3a COCTOSHUS, KadecTBa (yHKIHO-
HHUPOBAHUs M B3aUMOJCHUCTBUS OOBEKTOB, 00pa3yronux cucreMy. ONHCaHbl OCHOBHBIE IOIXOJBI
K MOCTPOEHHIO 00OOIICHHBIX BHIBOAOB O COCTOSHHU U KadecTBE (DyHKIIMOHUPOBAHUS CHCTEMBI pa3-
HBIX YPOBHEH HepapXuy: METOJbI «ciadeinero» sJeMenTa, B3BEIeHHO JINHESHHON 1 HeJIMHEHHON
arperanuu. Onpesenens! 00JIaCTH UX UCTIOIb30BAHUS M IIPOAHATH3UPOBAHBI OCHOBHBIC TIPEUMYIIIE-
CTBa U HEJOCTaTKU. JleTanbHO paccMOTpPEHB! pa3iNuHbIC HANPABICHUS peajlu3allid METO/a B3Be-
IICHHOW JTMHEHHOH arperanuy OIEHOK 3IIEMEHTOB CHCTEMBI U e¢ 0a30BBIX moacucteM. [Ipemmosxke-
HBl TIPUHIMIBI BU3yalH3al[Md Pe3yJbTaTOB arperpoBaHHOTO OLEHUBAHUS JUI ONEPAaTUBHOM
JIOKaJIM3alH CTPYKTYPHBIX DJIEMEHTOB CHCTEMBI, IONYYHBIIMX OTPHLATENbHbIE WM ONu3KUe
K HUM BbIBOJbL. D(Y(PEKTHBHOCTD NPEATaraeMbIX METOAOB IIPOMIUIIOCTPHPOBAHA HA IPHUMEPE aHaJIHU-
3a KadyecTBa OOBEKTOB IYTEBOIO M CTAHIIMOHHOTO XO3SCTBA JKEIE3HOMOPOXKHOI TPaHCIOPTHOH
cucrembl YKpauHsl. Puc.: 2. bubauorp.: 20 Ha3B.

Cucmemni docnioxcenna ma ingpopmayivini mexnonoeii, 2015, Ne 4 139



UDC 519.6+625.1

Complex deterministic evaluation of the complex hierarchical-network systems: III. Aggrega-
tive evaluation / Polishchuk D.O., Polishchuk O.D., Yadzhak M.S. // System Research and In-
formation Technologies. — 2015. — Ne 4. — P. 20-31.

Methods of complex deterministic evaluation of the complex systems with a hierarchical-
network structure, components of which are methods of local, forecasting, aggregative, and interac-
tive estimation of the state, function quality, and interaction of objects comprising the system are
proposed. The main approaches to the construction of generalized conclusions about the state and
quality of functioning of the system at different levels of the hierarchy (methods of the “weakest”
element, weighted linear and nonlinear aggregation) are described. Areas of their use are defined
and the main advantages and drawbacks are analyzed. The various directions of implementation of
the weighted linear aggregation method for evaluations of elements of the system and its basic sub-
systems are considered in detail. Principles for visualizing the results of the aggregate evaluation for
timely localization of the structural elements of the system which received negative or close to them
conclusions are proposed. Effectiveness of the proposed methods is illustrated by the analysis of
quality of the objects of the track and station facilities of the rail transport system of Ukraine.
Figs.:2. Refs.: 20 titles.

YK 519.766.4

IIporHo3yBaHH# iHAEKCY CHOKUBYHUX LiH B YKpaiHi 3 BUKOPUCTAHHAM perpeciiiHux mMojesiei
i pinpTpa Kanmana / Kapare3 L.B., Bimiok IL.L. // Cuctemni nocmijpkeHHs Ta iHQOpMAaIiiHi Tex-
Houoril. — 2015. — Ne 4. — C. 32-38.

PoGoTy mpucBsdeHO po3B’sI3aHHIO 33/1adi KOPOTKOCTPOKOBOTO IIPOTHO3YBAHHS 1HAEKCY CIIO-
JKMBYHMX IiH B YKpaiHi Ha OCHOBI perpeciiiHux monenei i agantueHoro ¢ineTpa Kanmana. ITo0yno-
BAaHO aJIeKBaTHY MOJENb JUIsl IPOTHO3YBAHHS IHIEKCY CIOXKMBYHMX L(H 1 3aCTOCOBAHO aJaNTHBHHUIL
¢ineTp Kanmana [uist oTpuMaHHS ONTHMAIBHUX OIIHOK CTaHY JOCHIPKYBAHOTO IIpoIecy i oGumc-
JEHHS KOPOTKOCTPOKOBOTO IpOrHo3y. OCHOBHI pe3yibTaTH PoOOTH: pealti3allis i 3aCTOCYBaHHS
nBox Momudikaniii ¢inprpa Kanvana (3BHuaifHUil Ta afanTHBHUIA), OPIEHTOBaHI HAa OIIHIOBAaHHA
KOBapialiif BUagkoBuX 30ypeHb CTaHy Ta MOXUOOK BUMIpIB. ANBTEpHATHBHI perpeciiiHi Moaeni Ta
OLIIHKHM KOPOTKOCTPOKOBHX IIPOTHO3IB, OTPHMaHi Ha OCHOBI (inbTpa. Hagano nopiBHsuIbHMI aHai3
OTpUMaHHMX pe3ynbTariB. [l aHamizy BHKOPHUCTAaHO CTaTUCTHYHY iH(opMaLiio mepexiaHoi
eKoHOMikH Ykpainu. Puc.: 5. Ta6m.: 2. bibmiorp.: 5 Ha3B.

YK 519.766.4

IIporno3upoBanne MHAEKCAa MOTPEeOMTEIbCKHX IleH B YKpaHWHe ¢ HCNOJb30BAaHHEM per-
peccuoHHBIX Mojeseii u ¢puabTpa Kanmana / Kapars U.B., Bugiok ILLH. // Cucremni nocii-
IDKEeHHS Ta iHpopMaiitai TexHonorii. — 2015. — Ne 4. — C. 32-38.

Pabora MOCBSIIEHST PEIeHHIO 3a1a4i KPaTKOCPOYHOTO IPOTHO3UPOBAHUS HHJEKCA TOTpeOH-
TENICKUX IIeH B YKpanHe Ha OCHOBE PETPECCHOHHBIX MOJeNeH U aganTuBHOro ¢mibrpa Kanmana.
IlocTpoena anekBaTHasi MOZENb JUIS IPOrHO3UPOBAHMS MHAEKCA MOTPEOUTENHCKUX 1IEH U HCIOJIb-
30BaH aJanTuBHEIN (uiabTp KanaMana 1yist osrydeHus: ONTHMANIBHEIX OLCHOK COCTOSIHUIT Hcclietye-
MOTO IpoLecca U KPaTKOCPOYHBIX HPOrHO30B. OCHOBHBIE PE3YNbTaThl pabOThI: ABE MOIH(DHUKALINK
¢unbrpa Kanmana (0ObI4HBIA M aIanTHBHBIN), OPUEHTHPOBAHHBIC Ha OLICHMBAHWE KOBapHUAIlMH
CITyYaifHBIX BO3MYILICHHH COCTOSHUS W MOTPELIHOCTEH M3MepeHHi. ANBTEPHATHBHBIE PETPECCHOH-
HBIE MOJIEIN U OLEHKU KPATKOCPOUHBIX IPOTHO30B MOTYYESHBI IIPU oMoy GuiabTpa. Jlan cpaBHU-
TENBHBIA aHaNM3 JOCTHTHYTHIX Pe3yJbTaToB. JIsi aHaimM3a MCHOJIB30BaHA cTaTUCTHUYEeCKas nHdop-
MaIys IepeXoTHO SKOHOMUKU YKpauHbl. Puc.: 5. Tabum.: 2. bubmuorp.: 5 Ha3B.

YK 004.932.2
MyabTudpakranasuuii paykryauiinuii anamis creranorpam / Ilporonos J1.0., Kym C.M. //
CucreMHi fociipkeHHS Ta iHpopManiiai TexHouorii. — 2015. — Ne 4. — C. 39-47.

Po3risiHyTO BUKOPHCTaHHS MYJIBTH(QPAKTAIEHOTO (BIyKTyalilfHOro aHaii3y AJIsl BU3HAUCHHS
THUIIB MEPETBOPEHb, SKi Oy BUKOPHUCTAHO y BOYZIOBYBaHHI CTerofaHuX y HU(POBi 300pakeHHsL.
IToka3aHo, 11O 3aCTOCYBaHHS SK CTaHJApTHUX (AMCKPETHE BEHBIIET NEPETBOPEHHA), TaK
i crenianbHUX (CHHTYJISIPHAH pO3KJIA) TEPETBOPEHb HH(PPOBUX 300paKeHb Yy MPUXOBAaHHI
MOBIIOMJICHb TPH3BOAMTE 10 3HAYHUX 3MiH ()pPAKTANbHUX MapaMeTpiB (IyKTyamii sICKpaBOCTi
miKceniB (IIAPUHU MYJIbTHPPAKTAIBHOTO CIIEKTPY). XapaKTepHI 3MiHH pe3yibTaTiB MyJIbTH(paK-
TaJILHOTO (DIIyKTyaliifHOTO aHANi3y CTEraHOrpaM JAal0Th MOXKIMBICTh BU3HAYATH THUII IEPETBOPCHB,
BHKOPHCTAHHX Yy XOZi BOYJOBYBaHHS CTETOJAaHUX B 00JIacTi NepeTBOPEHHS KOHTEiHepy. BeTaHos-
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JICHO, 110 Y BUIIAJIKy BUKOPUCTAHHS CTAaHJAPTHHUX IIEPETBOPEHB, 3aCTOCYBAHHS MYJIbTH(PAKTAIb-
HOTO (IYKTyalifHOTO aHaNi3y A03BOJISE€ JOAATKOBO OLIHUTH CTYIIHb JeTani3alii BOyZOBaHUX CTe-
ronanux. OTpuMaHi pe3yJabTaTH MOXYTh OyTH BUKOPHUCTAHUMH IS IiABUIICHHS €(EeKTUBHOCTI
CyJacHMX METOJIB aKTHBHOTO CTE€roaHaii3y 300paxeHs. Puc.: 5. biomiorp.: 10 Ha3s.

UDC 004.932.2
Multifractal detrended fluctuation analysis of steganograms / Progonov D.A., Kushch S.N. //
System Research and Information Technologies. — 2015. — No 4, — P. 39-47.

The paper investigates the multifractal de trended fluctuation analysis usage for identification
the transformations, which have been employed for embedding the stego data in digital images. It is
shown that applying both the standard (the discrete wavelet trans form) and special (singular value
decomposition) transforms for message hiding leads to significant chan ges of fractal para me ters of
pixel brightness of images (the width of the multi fractal spect rum). Distinctive changes of the mul-
tifractal detrended analysis results for steganograms in comparison with un filled cover images al-
low to determine the type of a transformation, which has been appli ed for message hiding in the
transform domain of a container. It has been determined that apply ing the multi fractal de trended
analysis makes it possible to additionally estimate the level of detail of em bedded stegodata in case
of using the standard transformations. Obtained results can be used for increasing the ef fi ciency of
modern methods of the active steganalysis of digital images. Fig.: 5. Refs.: 10 titles.

YK 004.046: 004.896: 004.942
CpaBHeHHUe THIIOB apXUTEKTYpHI cucteM cepBucoB / [lerpenko A.A. / CucTeMHi JOCIIKESHHS
Ta iHdopmaniiiHi TexHomorii. — 2015. — Ne 4. — C. 48-62.

PaccmarpeHsl coBpeMeHHBIE apXUTEKTYpHI cucteM cepsucoB SOA (service-oriented architec-
ture — CepBHCHO-OpHEHTHpOBaHHas apxutekrypa) u EDA (event-driven architecture — coObITHii-
HO-OPHEHTHPOBaHAasl apXUTEKTypa), UX NPEHMYIIECTBA M HEIOCTATKH, BO3MOXHOCTH U II€1eC000-
Pa3HOCTh MOCTPOCHUsI 0OBEANHEHHONH CEepBUCHO-OpHEHTUpOBaHHON apxuTekTypsl EDSOA (event-
driven service-oriented architecture — coObITHitHO-ynIpaBisieMas: CEpPBHCHO-OPHEHTUPOBAHHAS ap-
xuTekTypa). [lokazaHo, 4TO COOBITUS COEMHSIIOT CEPBUCHI IIOCPECTBOM IEpeiaull COCTOSTHUS Ou3-
Hec-TIpoIiecca OT OJHOTO CEePBHCa, KOTOPBIH ONpefersieT U MyOIuKyeT cOOBITHS, K APYTUM CEPBU-
caM, KOTOpBIE 3aIyCKalOTCS KOHKPETHBIMH COOBITHSIMH. B cBoro ouepens, 00OCHOBaHO, 4TO
CEpBHUCHI O0BEAUHSAIOT COOBITHS IOCPEICTBOM Iepeadd JaHHBIX O MEPEeXOAe OIHOTO COCTOSHHMS
nponecca B apyroi. Ocoboe BHMMaHKE B paboTe yaenseTcs BompocaM dQQEeKTHBHON pearn3anun
HPEIUIOKEHHOro THOpUAHOro pemeHus apxutektypsl EDSOA u ero npuMeHeHHIO Uil MOJEINpPO-
BaHMs OM3HEC-TTPOIIECCOB Kak cepBHCOB. Puc.: 4. Tabun.: 1. bubmumorp.: 24 Ha3B.

UDC 004.046: 004.896: 004.942
A comparison of architecture types of services / Petrenko O.0. // System Research and Informa-
tion Technologies. — 2015. — Ne 4. — P. 48-62.

This paper studies modern architectures of services systems SOA (service-oriented architec-
ture) and EDA (event-driven architecture), their advantages and drawbacks, capabilities, and feasi-
bility of constructing the unified service-oriented architecture EDSOA (event-driven service-
oriented architecture). It is shown that events connect services by transferring the state of a business
process from one service, which define and publish events, to other services, which are started by
actual events. In its turn, it is justified, that services unify events by transferring the data about mov-
ing one state of a process into another. In this work, a special attention is paid to questions related to
an effective implementation of a proposed hybrid solution of architecture EDSOA and its applica-
tion for modeling business processes as services. Fig.: 4. Tabl.: 1. Refs.: 24 titles.

YIK 519.713: 504.064
BHeapenne xoMnapaTopHoi WIEHTH(UKALUH JUIs KOMILUIEKCHOH OLIEHKH YPOBHA §e30MacHo-
ctu 06bexToB / Ko3yas T.B., lllaponosa H.B., BeroBa M.A., Ko3yas M.M. // CucremHi ocii-
JUKeHHs Ta iHpopManiiHi TexHouorii. — 2015. — Ne 4. — C. 63-74.

ITpennokeH HOBBII MOAXOJ K OLIEHKE COCTOSHHS MPUPOAHO-TEXHOT€HHBIX OOBEKTOB C MO3H-
IIMM TIOCTOSHHOTO Pa3BUTHUsI, KOTOpoe Oa3MpyeTcs Ha METOJEe KOMIApaTOPHOH HICHTH(UKALUH.
IIpencraBneno anropuTMudeckoe obecedeHne peaan3auid METOJOJIOTHH KOMITApaTOPHOH KOJI0-
THYECKOH HACHTU(PHKAINK MO YCTAHOBIECHHIO YPOBHS SKOJIOTHYHOCTH 3KOJIOTO-COIHANBHO-
SKOHOMHYECKHX CHCTEM, pa3paboTaHbl MaTeMaTHIECKHE MO COCTOSHHS CHCTEMHBIX OOBEKTOB.
Ha ocHoBe mnpemioxKeHHOro MeToAa MOJIydeH PEHTHHI HKOJIOT0-YKOHOMHUYECKUX CHCTEM II0 6e30-
MaCHOCTU YKOJIOTMYECKOTO COCTOSIHHUSI M KOMIUIEKCHYIO OLICHKY SKOJOTHYHOCTH TEPPUTOPHHU 3a-
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TPSI3HEHHS TSHKENBIMH METAUIAMH C yCTAaHOBJICHHEM MEXaHH3MOB CAMOPETYIMPOBAHHS KauecTBa
cucteM. PacdeTs! OEHKH 3KOJIOTHYHOCTH HCCIIEOBAHHBIX 0OBEKTOB IO MPEICTABICHHON METOIUKE
MIPOBEIEHBI HAa OCHOBE MIPOrPAMMHOTO 00€CTIeUeHNs, KOTOPOE TTO3BOJISIET aBTOMATH3NPOBAThH aHATIH3
COCTOSIHUS CIIOXKHBIX cucTeM. Puc.: 3. Tabu.: 1. bubmmorp.: 13 Ha3s.

UDC 519.713: 504.064

Comparative identification introduction for integrated assessment of object security level /
Kozulia T.V., Sharonova N.V., Bilova M.O., Kozulia M.M. // System Research and Information
Technologies. — 2015. — Ne 4. — P. 63-74.

A new approach for the natural and anthropogenic objects state-assessment from the continu-
ous development standpoint based on the comparative identification method is proposed in this
work. The algorithms for the comparative ecological identification methodology implementation
were developed on ecological compatibility leveling of ecological-social-economic systems and
mathematical models of the system objects’ state. The rating of the ecological state safety for
ecology-economical systems and a comprehensive assessment of ecological compatibility for
a territory polluted by heavy metals with establishing the self-regulated system quality mechanism
were developed on the basis of the presented method. The calculations of ecological compatibility
assessment of objects under the study based on presented methods were done using the software that
automated the complex systems state analysis. Fig.: 3. Tabl.: 1. Refs.: 13 titles

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

VK 510.87:544.431.7:577.21
3agaya oNTHMAJIBLHOTO YNPaBJIeHHS] CTaaWell JIOHralMM MOJUMEPA3HOil IemHoii peakuuu /
Mapueniok B.II., Cepctiok A.C., I'Bozaenxas U.C. // CuctemHi gociipKkeHHs Ta iHpopMariitHi
texHounorii. — 2015. — Ne 4. — C. 75-82.

IMpumenena oOmas METONOIOTHS YNPABICHUS A MOJTYyUSHUS PELICHHs 3a1aqd ONTUMAlb-
HOT'O TE€YEHHMs CTAJNY JIOHTAIMU B MTOJIMMEPA3HOH IeTTHOM peakiuu. B uccnemxyemoit monenu cra-
JIMY DJIOHTALlH UCIIOIB30BaHO ypaBHEHHE AppeHnyca, KOTOPOE yUUTHIBACT 3aBHCHMOCTD CKOPOCTH
peakuuu OT abCONIOTHOH Temmeparypbl. JlaHHass 3aBHCHMOCTb MOXET ObITh MCIIOJIB30BaHa IPU
HCCIIEIOBAHUU CTA[IMU DJIOHTALMH TIOJMMEPA3HOH LIEHON PEeaKLHH, MOCKOJIBKY YIpPaBIIsIOLM
BO3JCHCTBHEM TIPU 3TOM SBJISIETCS MMEHHO TeMmreparypa. PaccMoTpeHa cxema TeMIlepaTypHOro
YIpaBJIEHHs IPU peaau3aliy MOoJUMepa3Hoil IenHol peakiuu. [IpuMeHeH NMPUHIUI MaKkCHMyMa
TlonTpsirnHa K 3aaye ONTUMAIBEHOTO YHPaBICHUS U CHOpMyITHPOBAHO HEOOXOAMMOE YCIOBUE OII-
TUMaJBHOCTH. [loydeHHbIe pe3ysbTaThl HEOOXOIMMBI Ul YHCICHHOTO BBIYUCIICHHS ONTUMAIBHO-
IO yNpaBJEHHS UCCIIENYSMOMH CTaJUU U IOMOTYT MUHHMHM3UPOBATh HEOOXOIMMOE BpeMs Ui pea-
JM3aLUK CTaJM{ DJIOHTAMH, YTO B OOLIEM MO3BOJIUT MHHHUMH3HMPOBATh BPEMs HPOBEICHHUS
ToJIMMepas3Hol nenHoi peakuu. Puc.1. bubmmorp.: 13 Hass.

UDC 510.87:544.431.7:577.21

Optimal control problem of the elongation stage in the polymerase chain reaction / Mart-
seniuk V.P., Sverstiuk A.S., Gvozdetska I.S. // System Research and Information Technolo-
gies. — 2015. — Ne 4. — P. 75-82.

The general methodology of optimal control for obtaining the solution of the optimal flow
problem in the elongation stage of a polymerase chain reaction is applied. The examined model of
the elongation stage takes into account the dependence of reaction’s rate on the absolute tempera-
ture, which is described by the Arrhenius equation. This equation can be used in the investigation of
the elongation stage of a polymerase chain reaction, since the temperature controls the process.
A scheme of the temperature control in the process of a polymerase chain reaction is examined.
Pontryagin’s maximum principle for the optimal control problem is used and the necessary condi-
tion for optimality is formulated. The obtained results are required for the numerical calculations of
optimal control of the examined stage and help to minimize the required duration of the elongation
stage, which will allow to minimize the duration of a polymerase chain reaction in general. Fig.: 1.
Refs.: 13 titles.
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VK 519.683.8

IIpumiTuBHA mnporpaMuHa aJjreépa: 3araJbHMii miaxin g0 BupilleHHs npoOJaeMu
¢ynknionaabnoi noBHotu / franos I1.0., Peasko /L.1., Pensko I.B., 3axapuenko T.JI. // Cuc-
TEMHI JJOCIIJUKEHHS Ta iHpopMariiai rexHonorii. — 2015. — Ne 4. — C. 83-96.

OCHOBHMM HaIPSIMKOM JIOCHIJUKEHHs € po3poOka HAyKOBHX 3acaj]i T'eHE3HCy pillleHb
NpOrpaMicTChKUX 3amad. I[IpoBeneHo mMoOynOBH, 110 0a3yroThCS Ha anreOpaidHuX MeTojaax
JOCITI/DKEHHST TIPOrpaM Ta METOAaX KOMIO3HUIIHHOro mporpaMyBaHHs. B OCHOBI OCTaHHIX JeXaTb
mporpamMHi anredpu 3 QyHKIISIMU CIIEIiaJIbHOTO KIacy y SKOCTI HOCISA, 1 KOMITO3HULISMH, SIKi Mpen-
CTaBIISAIOTH a0CTPaKIii IHCTPYMEHTIB MPOTPaMHOT0 CHHTE3Y, Y AKOCTi omepauiil. ¥ paMkax Tak 3Ba-
HHUX IPOrpaMHHX aJreGp CTPOro MOCTAaBJICHO Ta BUPILICHO MPOOJIEMH OTPUMAHHS XapaKTEPHCTHUK
pENpe3eHTaTHBHUX KJIACiB 00YMCITIOBaHUX (YHKIIH, MPpoOIeMH 3HAXO/UKCHHS MOPOPKYIOUHX Cy-
KyMHOCTeil Ta 6a3uciB, 1O 3aiiMalOTh OJHE 3 YiIBHUX MICIb y MPOTPaMICTChKid MPOOIEMATHIII.
3anpoNoOHOBAHO 3arajlbHUH METO]| BHPILICHHS 3raJlaHuX MpoOJieM y HPUMITHBHHX INPOTPaMHUX
anredpax (IMITA) nax pisHuME Knacamu o04ncoBaHUX (yHKIiNA. OTpuMaHi pe3yabTaTu BUKIIAe-
HO y BUIJISZII HU3KU OPHMI'iHAJIBHHUX TBEPUKEHB, JIEM Ta TeopeM. BoHM MOXyTh OyTH BHKOPHCTaHI
y XOJ1i JOCIIKEHHs anreOpaidHux XapaKTepUCTHK Pi3HUX KiaciB oOuuciioBaHuX (yHKLiH B 3aj1a-
gax (opManizamii ceMaHTHK MOB IporpaMyBanHs. biomiorp.: 21 Ha3Ba.

YK 519.683.8
IIpumMuTHBHAs HporpaMMHasi ajredpa: oM NMOAX0J K pelIeHHI0 NpodjeMbl (PyHKIHO-
HanbHOH moaHOTHI / SIranoB IL.A., Penbko JI.U., Penbko U.B., 3axapuenko T.JI. // CucremHi
JOCIiKEHHs Ta iHpopMmaniiiai TexHomorii. — 2015. — Ne 4. — C. 83-96.

OCHOBHBIM HaIpaBJICHUEM HCCIEA0BAaHUS €CTh pa3padOTKa HAyYHBIX OCHOB I'€HE3Hca pelle-
HHI TIPOrPaMMHCTCKMX 3a71a4. [IpoBeeHbI IIOCTPOCHHMS, KOTOPhIE 0a3UpyrOTCs Ha anrebpandeckux
METOJ[aX HCCIICMOBAaHMS MPOTpaMM M METOAaX KOMIIO3HIIMOHHOTO IIPOrpaMMHUpOBaHMs. B ocHoBe
HOCJIETHUX JIEKAT MPOrpaMMHBIE anreOphl ¢ GyHKIUSIMH CHELHATBHOTO Kilacca B KauecTBE HOCHUTeE-
7151, 1 KOMIO3HMLMAMHU, KOTOPBIE NPECTABIAIOT A0CTPAKINH HHCTPYMEHTOB IIPOrPaMMHOI0 CHHTE3a,
B KayecTBe onepanuil. B paMkax Tak Ha3bIBAEMBIX NPOrPAMMHBIX ajire0p CTPOro IOCTABIICHBI
1 pelIeHbl IpoOIeMbl NOyYeHHs XapaKTePUCTHK PENPE3CHTATUBHBIX KJIACCOB BHIYUCIMMBIX (YHK-
IIUH, TPOOIIEMbI HAXOXKICHUSI TOPOXKAAIOIINX COBOKYITHOCTEH M 0a3MCOB, KOTOPBIE 3aHUMAIOT OTHO
U3 IVIABHBIX MECT B IPOTPAaMMUCTCKOM npobnemaruke. [Ipeuioxken oOmui METo | peIieHus yIoMs-
HYTBIX POOJIeM B IPUMUTHUBHBIX NporpaMMHbIX anredpax (IIITA) nax pa3sHbIMHU KiaccaMH BbIYHC-
auMbIX QyHKuuid. TonydeHHbIE pe3yIbTaThl U3JI0KEHbI B BUJIE Psiia OPUTHHAIBHBIX YTBEP)KIACHHUH,
neMM U TeopeM. OHE MOTYT OBITH HCIIOJIB30BAaHbI IIPH UCCIEIOBAHNH aIreOpandecKuX XapaKTepu-
CTHK pa3HBIX KJIACCOB BBIYUCIMMBIX (YHKIMH B 3anadax (opmann3anud CEMaHTHK SI3BIKOB IIPO-
rpamMmmupoBaHus. bubnuorp.: 21 Ha3s.

YK 519.6

AHa/INTHYECKOE pellleHHe HEKOPEeKTHHX 3aJa4 AuHaMH4YeckuMu Meroaamu / Ilapxom-
gyk .M., Tumomenko FO.A. // CuctemHi nocmipxeHHs Ta iHbopMaliitai TexHosorii. — 2015, —
Ne 4. — C. 97-103.

ATpoKcHManus HepepHIBHUX AU GepeHINATBHBIX 1 HHTETPABHBIX YPaBHEHHH KOHCUHBIMHU
IUCKPETHUMH JITeOpalueCKIMU CHCTEMaMH, JIOKalbHAsl JIMHEApH3alisl HEIIMHCWHBIX ypaBHEHHUH
1o 3aJaHod MH(OPMAIWU IPH PEIICHUH OOpaTHBIX 3ajad CBOAATCS K 3a/adaM PEIIeHHs CHCTEM
JIMHEWHBIX anreOpandecKux ypaBHEHHH. MaTpHIBl TaKUX CHCTEM OOBIYHO INIOXO OOYCIIOBJIEHEI,
MOATOMY 33/Ia4d MX PELICHHs HEKOPEKTHBI, IOCKOJIBKY HAPYIIAeTCsl TPEThE YCIOBUE KOPEKTHOCTH
no Anamapy. s peleHnii HeKOPETHBIX CUCTEM IPEJIOKEH TMHAMUYECKUI METO PeryJisipH3ain
HEKOPEKTHBIX 3a7a4 [1]. C 1enpio yMEHbIICHNUS BpeMEHH pabOoThl allrOpUTMa, KOTOPBIA Hpeaiara-
eTCsl TUHAMUYECKHM METO/IOM, MPEATIOKEeH MOAU(PUIMPOBAHHBIH METOJ — IUHAMUYECKHH METOJ
BTOpOrO mopsiaka. PazpaboTaHn MaTeMaTHYeCKH ammapaT W Ha €ro OCHOBAHUH IPEIJIOKEH alro-
PUTM [UI1 MOAUGHUIHAPOBAHHOTO METO/A, a TAKXKE MOKazaHa 3ro 3(p(HEeKTUBHOCTD Ha MPAKTUIECKOM
npumepe. Tabmn.: 1. bubnmorp.: 4 Ha3B.

UDC 519.6

Analytic solution of ill-posed problems via dynamic methods / Parkhomchuk D.M., Ty-

moshenko Yu.O. // System Research and Information Technologies. — 2015. — Ne 4. — P. 97-103.
The inverse problems of continuous differential and integral equations approximation with fi-

nite discrete algebraic systems and the problems of local linearization of nonlinear equations by the

provided information are reduced to solving the linear algebraic systems. Matrices of such systems

are usually ill-conditioned due to ill-posed problems according to Hadamard correctness. As a solu-
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tion to these problems a dynamical method for regularization was proposed [1]. In order to reduce
the computation time of the algorithm, a second order modification of the dynamical method is pro-
posed. This paper provides mathematical tools based on this method. A practical example shows its
effectiveness. Tabl.: 1. Refs.: 4 titles

YK 303.732.4:519.254
YcoBeplieHCTBOBAHHbIE MeTO/bI pacyera cTaTucTUKH Koimoropopa—CMupHoBa, Beca KaTe-
ropuyu nepeMeHHON W 3Ha4YeHHss HHGopManuu B KpeAuTHOM peiituare / Cosomenko A.H. //
CucteMHi nocmipKeHHA Ta iHpopManiiHi TexHonorii. — 2015. — Ne 4. — C. 104-113.
Pa3paboraHbl yCOBEpIICHCTBOBAaHHBIE METO/bI BBIYHUCICHUS MOKa3areniel cratuctiuku Koi-
MoropoBa-CMHpPHOBa, Beca KaTeropuy NepeMeHHOl 1 3HaueHus nHdopmarmu 6e3 siBHOTO pa3oue-
HHSI OPUIMHAJIBHON BBHIOOPKM Ha JBa IOJAMHOXKECTBA, C IIPUBEICHUEM COOTBETCTBYIOIIUX (OpMYII
JUISL QaHAJIU3a MPEAUKATHBHON (IIPOrHOCTUYECKOH) CHIIBI KaTerOpUabHBIX NEPEMEHHBIX B 3a7adax
KPEIUTHOTO PEHTHHIa M JAPYTUX 00JAcTSAX MPAaKTHYECKOro NMPUMEHEHUs] METOJI0B OMHApHOH Kiac-
cuukanuu. IlpomsseneHo o0o0menne xiaccuyeckux ¢(opMyn cratuctuku  Kommoroposa-
CMmupHOBa, Beca KaTerOpUH IEPEMEHHON M MoKazaTels 3HaueHHs1 HHOopMaluy myTeM npeodpaso-
BAHUS arperaTHhIX BBIPQKEHUH ISl IUCKPETHBIX paclpe/ielIeHui U KyMYJISITUBHBIX (YHKIUH pac-
HpeeNIeHUs] ¢ IPUMEHEHHEM CKAJISIPHOTO MPOU3BEJICHNUSI BEKTOPOB U OIEPATOPOB IIPOSKTHPOBAHMS,
a TaKKe oIepaTopa yCIOBHOHM HepecTaHOBKH. [IpeioskeHbl yCOBEpIIEHCTBOBAHHBIE ()OPMYJIBI BbI-
yucienns: cratuctuku Konmoropoa—CMupHOBa, Beca KaTeropuM NEpeMEHHOW M MHJAEKCa 3Haue-
HUsI HHPOPMAIMU, KOTOPbIe OOOOIICHHO OMMCAHBI B TEPMHUHAX TUCKPETHOTO OE3yCIOBHOIO pac-
HpeIeNICHUs] BXOJIIEH IepEeMEHHON U YCIIOBHOTO pacipeesieH s ONHapHO# LeJIeBOH ITepeMEeHHOMH.
Puc.: 1. bubnuorp.: 8 Ha3B.

UDC 303.732.4:519.254

Improved estimation methods of the Kolmogorov-Smirnov statistic, weight of evidence and
information value indicators in the credit scoring / Soloshenko O.M. // System Research and
Information Technologies. — 2015. — Ne 4. — P. 104-113.

The improved evaluation methods of the Kolmogorov-Smirnov statistic, Weight of Evidence
and Information Value indicators are developed without explicit splitting of the original sample into
two subsets with developing corresponding formulas for the predictive (forecasting) power analysis
of categorical variables in the credit scoring tasks and other fields of practical application of binary
classification methods. The generalization of the classical formulas for the Kolmogorov-Smirnov
statistic, Weight of Evidence and Information Value indicators have been performed by means of
the aggregate expressions transformation for discrete distributions and cumulative distribution func-
tions applying the inner product of two vectors, projection operators, and also a conditional substitu-
tion operator. The improved estimation formulas for the Kolmogorov-Smirnov statistic, Weight of
Evidence and Information Value indices are proposed and generally described in terms of the dis-
crete unconditional distribution of the input variable and the conditional distribution of the binary
target variable. Fig.: 1. Refs.: 8 titles.

HOBI METO/JIU B CACTEMHOMY AHAJII3I, NEW METHODS IN SYSTEM ANALYSIS, COMPUTER
THO®OPMATHMIII TA TEOPIi IPUMAHSATTS PIIIEHD SCIENCE AND THEORY OF DECISION MAKING

VK 519.946; 519.254

XaoTH4yHa Ta BHUNAJKOBa CKJIAJA0Bi y mpupoaHux 4dacoBux nanux / bounapenko B.I'.,
TpyckoBebknii K.K. / Cucremni nocnimkenss ta inpopmauiitai texuosorii. — 2015. — Ne 4. —
C. 114-122.

JIst 9acoBUX ps/IiB 3aIPOIIOHOBAHO METOJ BU3HAUCHHS CIIBBIJHOIICHHS JETEPMiIHOBAHOI Ta
cToxacTH4HOi cKmamoBux. s po3B’si3ky miel 3agadi  BHKOHAHO psii  OOYHCIIOBAIBHUX
€KCIIEpUMEHTIB 3 BUKOPHCTAHHSIM IMITAI[IfHOTO MOJEIOBAHHS JIOTICTHYHOI TOCIIIOBHOCTI Ta 3Ha-
YeHb (PaKTAILHOTO OPOYHIBCHKOTO PyXy i3 pi3HMMHM NoOKasHHKamMHu Xapcta — H. B orpumaniii
AJIUTHBHIN CyMIlll 3aIa€ThCS CIIBBIIHOIICHHS CHEPTiil JeTEPMIHOBAHOT Ta BUIIAJKOBOI CKIAIOBHX.
Jl1s BeNMKUX 3HAYeHb IOKA3HMKA XapcTa XaOTHMYHHMM JOJAaHOK BUSBIAETHCS OUIBII arpecHBHUM:
KOHTPOJIbHI CTATUCTHKH CYMIIIi CYTTEBO BiJPI3HSAIOTHCS BiJl €TAOHHHUX 3HAYCHB, 1[0 BiANOBIIAIOTH
(pakransHOMY OpOyHIBCEKOMY pyXy. s Manux 3HaueHb H (aHTHUIEPCUCTEHTHUH BHUIAIOK) Mae
Micie oOepHEHHH pe3ynbTaT. PO3IIsHYTO MpHKIaAN peaJbHUX YacOBHX JaHHX, IO BiANOBITAIOTH
aHTHUIepCUCTeHTHIH Moxeni. Puc.: 3. Tabum.: 4. bibmiorp.: 10.
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UDC 519.946; 519.254
The chaotic and random components in time series data / Bondarenko V.G., Truskovsky K.K.
// System Research and Information Technologies. — 2015. — Ne 4. — P. 114-122.

We proposed a method for determining the ratio of deterministic and stochastic components
for observed real data. We illustrated a number of numerical experiments which used simulation
modelling of the logistic chaotic sequence and the values of fractional Brownian motion with differ-
ent values of Hurst exponent AH. In the additive mixture, the ratio of the energies of deterministic
and random components are defined. The chaotic term turns out to be more aggressive for large
values of Hurst exponent: the control statistics of the mixture are different from the reference values
corresponding to the fractional Brownian motion. Another situation takes place for small values of
H (antipersistent case). The considered examples of time series data are described by an antipersis-
tent model. Figs.: 3. Tabl.: 4. Refs.: 10 titles.

YK 53.01:53.05 + 519.2
Yomy TouHicTH BUMipoBaHHs (pizmunux BeanynH oomexena / op6ans LI. // Cucremni noci-
JDKeHHS Ta iH(opMariiHi TexHoorii. — 2015. — Ne 4. — C. 123-138.

HaBezneHo pe3ynbTaTH JOCHTIIKEHB, 10 HPOSCHIOIOTH MEXaHi3M OOMEXEHHSI TOYHOCTI BUMi-
proBaHHs peasibHUX (i3uuHKMX BennduH. [loka3aHo, 10 KIIOYOBY POJib B OOMEKEHHI TOYHOCTI Bifi-
rpae HeineajgpHHH XapakTep (EHOMEHY CTATHCTHUYHOI CTalOCTi, 1[0 MPOSIBISETHCS Y BiACYTHOCTI
30DKHOCTI (HECHPOMO>KHOCT1) CTaTUCTUYHUX OLIHOK. 3’SCOBaHO OCOONMBOCTI Mii 3aKOHY BEIHUKUX
YHceN i HeHTPaIbHOI TPaHUYHOI TEOPEMH Teopii IMOBIPHOCTEH B yMOBaX MOPYIIECHHS CTATUCTUIHOL
CTanoCTi. Pe3ynpTaTi TEOPETHIHUX JOCITIIKEHD MATBEPHKEHO EKCIIEPIMEHTAIBHO. 3BEPHEHO yBa-
Iy, IO peayibHi OL[HKH HOCSTH TillEpBUIANKOBUI Xapakrep. ['iepBUIALKOBa MPUPOJIA PEATbHUX
OLIIHOK NPOSIBISETHCS MPH BEJIMKHUX 00’ eMax BHOipkH. Puc.: 5. bibmiorp.: 27 Ha3s.

UDC 53.01:53.05 + 519.2
Why the measurement precision of real physical variables is limited / Gorban LI. / System
Research and Information Technologies. — 2015. — Ne 4, — P. 123-138.

The research results explaining the restriction causes of measurement precision of real physi-
cal variables are presented. It is shown that the imperfect character of the phenomenon of statistical
stability that manifests itself in misconvergence (inconsistency) of statistical estimates is a key ele-
ment in the precision limitation. The peculiarities of the law of average and the central limit theorem
of probability theory under conditions of violation of statistical stability are determined. The results
of theoretical research are confirmed by experiments. It is drawn to attention that real estimates have
hyper-random character. Their hyper-random nature becomes evident when the sample size is large.
Figs.: 5. Refs.: 27 titles.
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