PE®EPATHU ABSTRACTS

TEOPETUYHI TA IIPUKJIAAHI TPOBJIEMMU 1 THEORETICAL AND APPLIED PROBLEMS
METOJU CUCTEMHOI'O AHAJII3Y AND METHODS OF SYSTEM ANALYSIS
VIIK 517.938

CucTreMHBIii MOAX0/ K pellIeHHI0 NMPSIMbIX U 00PATHBIX 32124 B CHCTEMAaX € XaocoM /
Jaunnnos B.SI., 3unuenko A.FO., JanuioB B.SI. // Cucremui mocmimpkeHHs Ta iHopma-
miitai Texaosorii. — 2017. — Ne 2. — C. 7-18.

[IpenmoxeH cucTeMHBIH TOAX0A K 3()()eKTHBHOMY MPUMEHEHHUIO CPEICTB MaTeMa-
THYECKOTO U KOMITBIOTEPHOTO MOJEIUPOBAHHUA IUHAMHYCCKUX CHCTEM [UIA pEIICHHUS
mpoOJIeM UCCIeIOBaHUS IETEPMUHAPOBAHHOTO Xa0Ca B CIIOXKHBIX HEJIMHCHHBIX CUCTEMaX
W CBSI3aHHBIX C HUMH OOpaTHBIX 3ajadax. PemreHa HaydHO-TEXHUYECKas 3afada yCcCoBep-
IICHCTBOBAHUS MAaTEMAaTHYECKOTO MOJECIMUPOBAHMUS IYTEM YIYUIIEHHUS CYIIECTBYIOIINX
METOOJIOTUH HCCIICJOBAaHUS JIETCPMUHUPOBAHHOTO Xa0ca U pa3pabOTKH HOBBIX MaTeMa-
THYECKUX MOJICJICH HAa OCHOBE CIEIMATH3AIMU CYIISCTBYIONMX. [IpeioKeHbl CXeMbI
WCCIICIOBAaHMS TIPSAMBIX (HCCIIEIOBAHUE TUHAMUYECKHX DPEXKMMOB IMOBEICHUS HEITHHEH-
HBIX CHCTEM B 3aBUCHUMOCTH OT OM()ypPKAIMOHHBIX ITAPAMETPOB) K OOPATHBIX (PEKOHCTPY-
KIIMM MaTEeMaTHYECKUX MOJEJICH) 3a]au JeTePMHUHUPOBAHHOTO Xa0Ca B CJIOKHBIX HEIH-
HEWHBIX CHCTeMax. OKCIIEPUMEHTAIbHBIE HCCIEIOBAaHUS MPHUBEACHBI IS CKaJSPHBIX
peanuzanuii HenuHenHbIX cucteM HO.-II. Yena u Peccnepa. [ns nmocneanell HaiineHa
SKBHBaJIeHTHAs Mojeib. Puc.: 11. Tabmn.: 2. bubmmorp.: 7 Ha3B.

UDC 517.938

System approach of solving direct and reverse tasks in systems with chaos / Danylov
V.Ya., Zinchenko A.Yu., Danilov V.Ya. // System Research and Informational
Technologies. — 2017. — Ne 2. — P. 7-18.

In this paper, the systematic approach to the effective application of mathematical
and computer modeling of dynamic systems is proposed for solving the problems of
deterministic chaos research in complex nonlinear systems and related inverse problems.
The scientific and technical task of enhancing mathematical modeling by improving
existing methodologies of investigation of the deterministic chaos and by developing new
mathematical models, based on the specialization of existing ones, is solved. To solve the
problem, we suggested investigation schemes of direct (research modes of behavior
depending on the bifurcation parameters) and inverse (reconstruction of mathematical
models) tasks of the deterministic chaos in complex non-linear systems. Experimental
studies are presented for scalar implementations of YU.-SH. Chen and Roessler nonlinear
systems. For the last one, the equivalent model was constructed. Fig.: 11. Tabl.: 2. Refs.: 7
titles.

YK 519.812.3 + 519.722

MaremaTuyeckasi MOJIeJIb CHTYallHOHHOTO CHHTEe3a aBTOMATH3UPOBAHHOW CHCTEMbI
coopa u 00padoTku MHGOPMAIMM OT TeXHHMYECKHX cpeacTB MoHuTopuHra / ITucap-
yyk A.A., l'ymeniok ML.A., Tumuyk C.B. // CucremHi gocii/pkeHHs Ta iHpopMariiiHi Tex-
Houorii. — 2017. — Ne 2. — C. 19-28.

Paccmorpena npo6iiema noBblmeHus: 3PPEeKTUBHOCTH (DYHKIIMOHUPOBAHUS aBTOMa-
TH3WPOBAHHON CHUCTEMbI cOOpa U 00pabOTKM MH(DOPMAIIMK OT TEXHHYECKUX CPEACTB MO-
HuTOpHHTa. Kak BO3MOXKHBIA BapUaHT PELICHHS MPOOJIEMbl MPEJIOKEHO MPUMEHEHHE
CUTYallMOHHOTO cuHTe3a cucteMbl. C(OpPMYIMPOBaHBI YaCTHBIE KPUTEPUH ONTHMAIIbHOC-
TH CTPYKTYpBI aBTOMAaTH3UPOBAHHON CHCTEMBI cOopa 1 00pabdoTku mH(popmarmm. Ha oc-
HOBE JIMCKPETHOW CBEPTKH YaCTHBIX KPUTEPHEB pa3paboTaHa MaTeMaTHYEeCKas MOJCIb
CHTYaIlMOHHOT'O CHHTEe3a cHcTeMbl. [lJist onpeneeHust He00X0IMMOT0 KOINYECTBA TEXHH-
YECKUX CPEICTB MOHMUTOPWHIra ObUI MPUMEHEH JHTPONUIHBIA noaxoi. [IpousseneHo ne-
JICHUE TEXHUUYECKUX CPEJICTB MOHHUTOPHHIA HA KJIACCHI U OLIEHKY HH()OPMATUBHOCTH KaXK-
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noro kiacca. [IpumeHenue pa3paboTaHHONH KOMIUIEKCHOM MaTeMaTHYeCKON MOJICITH CUTY-
AITMOHHOI'0 CHUHTE3a IMMO3BOJISICT OIITUMAJIBHO 110 3aJaHHBIM IIOKA3aTCIISIM B])I6paT]) TCXHU-
YEeCKUe CPEe/ICTBA MOHUTOPUHTA, KOTOPbIe OYIyT MPHBIEKATHCS K UCIIOTHEHUIO TEKYILETO
3amanust cucremsl. Puc.: 1. Ta6u.: 3. Bubuorp.: 18 Ha3s.

UDC 519.812.3 +519.722
Mathematical model of situational synthesis automated system for collecting and
processing information from the technical means of monitoring / Pysarchuk 0.0O.,
Humeniuk M.O., Tymchuk S.V. // System Research and Informational Technologies. —
2017. — Ne 2. — P. 19-28.

The problem was considered of increasing the efficiency of the automated system
for collecting and processing information from the technical means of monitoring. The
usage of situational synthesis system was proposed as a possible solution to this problem.
Particular criteria of the optimal structure of the automated system for collecting and
processing information were formulated. On the basis of the discrete convolution of par-
tial criteria, a mathematical model of the situational synthesis system was developed. The
entropy approach was applied to determine the necessary amount of technical means for
monitoring. Technical means of monitoring were divided into classes and the
informational content for each class was evaluated. The application of the complex
mathematical model of the situational synthesis using given indicators allows to optimally
choose means of monitoring that will be involved in the execution of the current job of the
system. Fig.: 1. Tabl.: 3. Refs.: 18 titles.

YK 62.50

ABTOMATH3aLlisl KePYBaHHS iMIYJIbCHUMM NPOLECAMHM B KOTHITHBHHX KapTax 3 IpH-
AyLICHHAM 00Me:KeHUX 30ypeHb Ha OCHOBi MeToay iHBapianTHHX eaincoinis / Po-
manenko B.Jl., MinsaBcebknii FO.JL. // CuctemHi gociikeHHs Ta iHGOpPMAIiiiHI TeXHOIO-
rii. —2017. — Ne 2. — C. 29-39.

JocimkeHo 3acTOCYBaHHS METOY iHBapiaHTHUX EJIICOINIB I MPUAYIICHHS 00-
MEKeHUX 30ypeHb 3a YaCTKOBOI'O KepyBaHHs JIMHAMIYHUMH MPOIIECAMU y CKJIQJHUX CHUC-
TeMax Pi3HOI NPUPOAH, MOJAHUMH MAaTEMATHYHUMHU MOJCISMH IMITYJIbCHUX IPOLECIB Y
korHiTuBHUX Kaprax (KK). ITix yac po3poOieHHs anroputMy NMpUAYIICHHS OOMEXEHUX
30ypeHb 3aCTOCOBAHO IHCTPYMEHTapiil JIHIHHUX MaTpUYHUX HepiBHOcTeW. Mozenb au-
HaMiku immysiscHuX npoueciB KK noxinserbest Ha 1B1 B3a€MOIOB'13aH1 CUCTEMH Pi3HHIIE-
BUX PIBHSAHB BIiAIOBITHO IO BHMIpPIOBAaHMX Ta HEBHMipIOBaHHX kKoopawHaT BepmmH KK.
[Tpu upoMy 3MiHM HEBHMIPIOBaHHX KOOPJIMHAT BPaxXOBYIOTHCS K OOMexKeHi 30ypeHHs Y
nepiuiii cucremi piBHsiHb Mogeni KK st iMITyJIbCHUX MPOLECIB 3 BUMIPIOBAHHMMHU KOOP-
nuHatamu. Puc.: 5. Bibmiorp.: 9 Ha3s.

UDC 62.50

Control automation of impulse processes in cognitive maps with constrained
disturbance suppression based on invariant ellipsoids method / Romanenko V.D.,
Milyavsky Y.L. // System Research and Informational Technologies. — 2017. — Ne 2. —
P.29-39.

An application of the invariant ellipsoids method to suppress constrained
disturbances by means of the incomplete control of dynamic processes in complex
systems of different nature, represented by mathematical models of impulse processes in
cognitive maps (CM), is investigated. When developing the algorithm for suppressing
constrained disturbances, linear matrix inequalities are applied. The dynamics model of
CM impulse processes is split into two interrelated systems of difference equations with
measurable and unmeasurable coordinates of CM vertices, respectively. Changes in
unmeasurable coordinates are considered as constrained disturbances in the first system of
equations for CM impulse processes with measurable coordinates. Fig.: 5. Refs.: 9 titles.
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TPOTPECUBHI IHOOPMALIIHI TEXHOJIOTT, PROGRESSIVE INFORMATION TECHNOLOGIES,
BHCOKOIIPOIYKTHBHI KOMIT'FOTEPHI HIGH-EFFICIENCY COMPUTER SYSTEMS
CHCTEMH

YK 004.932.2

TexHoJioTUsI onpeieieHNs] KIYEBbIX TOYEK HA 0CHOBE CTAOWJIbHBIX IPaHHI] 00beK-
ToB / I'apamenko @.I'., Koo3ap A.IO. // CucremHi gociimkeHHs Ta iHpopMariiHi TeXHO-
norii. — 2017. — Ne 2. — C. 40-51.

[peacraBneno 3QQEeKTUBHYIO TEXHOJIOTHIO BBIJIEICHUS KIIIOYEBBIX TOYEK Ha 0ase
rpaHul] 00beKTOB. [IpUBECHO ONMMCAHUE MPOrPAMMHOIO OOECIIEUYEHUs Jisi CHHTE3a JKC-
MEPUMEHTAIBHBIX JIAHHBIX U TPOLECCa MPOBEPKH PE3yIbTATOB PA0OTHI PA3IMUYHBIX METO-
10B Bhigenenusi. Co3aHo ajJropuT™M ¢ MAaKCMMAJIbHO CTa0MJIBHBIM PE3yJIbTATOM U MaKCH-
MallbHbIM OBICTPOICHCTBHEM, KOTOPBIH MOXHO HCIIOJIB30BaTh B PEXKHUME PEabHOTO
BpeMeHd. biaromapsi BHICOKOW YCTOMYMBOCTH MPEIIOKEHHOW TEXHOJOTUH JOCTUTACTCS
6onee 3¢ dexTuBHas paboTa AITOPUTMOB PETHCTPAIlMKM HA CICAYIOIIMX 3Tamax. Puc.: 5.
bubaworp.: 12 Ha3B.

UDC 004.932.2

A technology for feature points detection based on stable edges of objects /
Harashchenko F.H., Kobzar A.Yu. // System Research and Informational Technologies.
—2017. — Ne 2. —P. 40-51.

An efficient technology for detection of feature points based on the edges of objects
is introduced. The description of software for experimental data synthesis and checking
the outcomes of different methods of detection is included. An algorithm achieving the
most stable outcomes and real-time performance has been created. Due to high
repeatability of the suggested technology, more efficient performance of registration algo-
rithms in general is achieved. Fig.: 5. Refs.: 12 titles.

VK 519.246.8
CucTeMHBII TOAX0 K MOIEJTNPOBAHHIO H MTPOTHO3MPOBAHUIO HA OCHOBE PEerpecCHOH-
HbIX Moaenaei u puiabTpa Kanmana / llly6enxoBa U.A., Ilerposa C.K., Bumiok II.H. //
CucremHi gociipkeHHs Ta iHpopMariiii TexHounorii. — 2017. — Ne 2. — C. 52-61.
[pemoxkeHa KOHIICTIMS aJIalTUBHOIO MOJCIMPOBAHUS (PHMHAHCOBO-IKOHOMHUYCCKIX
MPOIIECCOB, OCHOBAaHHAsI HA OJJHOBPEMEHHOM HCIOJIh30BAHUU PEIPECCHOHHBIX MOJECICH U
ontuManeHOro prbTpa KanMaHna aiis yMEHBIICHUS BIUSHUS CITyYaliHBIX BOSMYIICHUHA U
MOTPENIHOCTEH M3MEPEHHUI Ha CTaTUCTHYeckue AaHHbie. Co3aHo mporpaMMHOe obecre-
YeHHne, He0OX0IUMOe IJIsl TIPOBENEHNS BBIYUCIUTENBHBIX KCIIEPUMEHTOB. s BEIOpaH-
HBIX (PMHAHCOBO-?KOHOMHUYECKHX ITPOIIECCOB MOCTPOSHBI HECKOIBKO PErPECCHOHHBIX MO-
JieNiel, KOTOphIe IOTIONIHUTENBHO OBUIM MPEeoOpa3OBaHBI B IMPOCTPAHCTBO COCTOSIHUH.
IIpoBepka pa3pabOTaHHOW CHCTEMBI IPOTHO3MPOBAHUS HA Pa3IMYHBIX BHIOOPKAX (hHHAH-
COBBIX U PKOHOMHYECKHX JAAHHBIX IOKa3aja, YTO MOKHO JTOCTUTHYTH MPHEMJIEMBIX 3Ha-
YeHHUH CpeqHel aOCOITIOTHOM MOTPENTHOCTH B IponeHTax (0kono 5—8%) ams KpaTkocpod-
HBIX MPOTHO30B. B 3aBHCHMMOCTH OT KOHKPETHOW IOCTAHOBKH 3aJa4Yd KCIOJIb30BAIHCH
JUHAMAYECKHE M CTATHMYCCKHE OIICHKU MPOTHO30B, KOTOPBIC NAIM BO3MOXXHOCTH IMOJY-
YUTh HEOOXOJMMYIO TOYHOCTh OIeHOK. Mcmombp3oBanue ¢uibTpa Kanmana s mpensa-
puTensHO 00pa0OTKM JMAaHHBIX (YMEHBIICHUS BJIHMSHHUS CIyYalHBIX BO3MYIICHHH U
ITyMOB U3MEPEHUIT) ¥ KPaTKOCPOYHOTO IMPOTHO3HPOBAHUS J1aeT BO3MOXKHOCTH JOTOIHU-
TEJIbHO YMEHBIIUTh MOTPELIHOCTHA OLEHOK MPOTrHO30B B cpeaneM Ha 1,5-2%. B nanpHen-
IIeM TUIAHUPYETCS CO3[aTh CIICHUATN3HPOBAHHYIO CHCTEMY TOJICPKKH TMPUHATHS pelle-
HUM U1 pelieHus 3amad IMPOTHO3MPOBAHUS HA OCHOBE BEPOSTHOCTHO-CTATHCTHYECKUX
MeTonoB. Puc.: 2. Tabmn.: 5. bubmwmorp.: 5 Ha3B.

UDC 519.246.8

Systemic approach to modeling and forecasting on the basis of regression models and
Kalman filter / Shubenkova L.A., Petrova S.K., Bidyuk P.I. / System Research and
Informational Technologies. —2017. — Ne 2. — P. 52-61.
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A concept for adaptive modeling of financial and economic processes is proposed
that is based upon simultaneous application of regression models and optimal Kalman
filter for reducing the influence of stochastic disturbances and measurement errors on
statistical data. Specialized software has been developed that is necessary for performing
computational experiments. Several regression models were constructed for the selected
financial and economic processes that were transformed to the state space representation.
Testing of the software system developed using various data samples of financial and
economic data showed that it was quite possible to reach an acceptable quality of short-
term forecasting with the mean absolute percentage error of about 5-8 %. Depending on a
specific problem statement, dynamic and static estimates of forecasts were used with an
acceptable quality. An application of Kalman filter for preliminary data processing
(reduction of the influence of external stochastic disturbances and measurement errors)
and short term forecasting provides a possibility for further reduction of forecasting errors
by about 1,5-2,0 %. In the future research, it is planned to develop a specialized decision
support system for solving the problems of forecasting on the basis of probabilistic and
statistical procedures. Fig.: 2. Tabl.: 5. Refs.: 5 titles.

MPOBJIEMU IIPUAHATTS PILIEHD DECISION MAKING AND CONTROL IN
YIPABJITHHSI B EKOHOMIYHUX, TEXHIYHHX, ECONOMIC, TECHNICAL, ECOLOGICAL
EKOJIOTTYHHX I COIIATTBHAX CHCTEMAX AND SOCIAL SYSTEMS

YK 519.004.942

AHani3 BuOyxy sifepHoro peakropa Yopuoouabcbkoi AEC y kBiTHi 1986 p. 3a momo-
MOI0I0 TEH30PHUX piBHAHDb / Manyki ﬁ., Bimiok ILL // CucremHi gocmimkeHHs Ta iH)O-
pmariiiHi Texnomorii. — 2017. — Ne 2. — C. 62-67.

[IpoanamnizoBano mporec BUOYyXy aKTHBHOI 30HH SAEpHOTO peakropa Ha YopHo-
OMIIBCHKIN aTOMHIN eneKkTpocTaHLii y KBiTHI 1986 p. 3a JOIOMOror0 TeH30pHHUX PiBHSHB,
SKi IEMOHCTPYIOTh PyX BEKTOpa B TPUBUMIPHUX KOOPAMHATAX KPHUBOI yacy, MOTOKY BOJH
Ta MyCTOTH. PiBHSHHS MOKa3yIOTh, IO IEH BEKTOP PYXA€THCS B3TAOBXK I'€OHAE3HMYHOI Ips-
Moi y KOOpIMHATaX KPUBOI, AKa OIMHCYETHCSA (yHIAMEHTAIEHIUM TEH30pOM ( v ), CAUMBO-

oM Kpicrodemns (Fawc) i Terzopom Piudi ( RHV ), ie W, V, G, OL— IHIEKCH, SIKi 10-

3HAYAIOTh KOOPAUHATH. PO3B’A3aHHS TEH30PHHUX PIBHSIHB [MOKA3YE, M0 Ie0Ae3UvHa MpsMa
BEKTOpA Ma€ CHUHTYJISIPHY TOUYKY, SIKA OMHCYE TOYKY OOCpTaHHS aKTHBHOI 30HHU SICPHOTO
peakTopa BiJi HopMaJibHOTO (YHKIIIOHYBaHHs 10 BUOyXy. bibmiorp.: 4 Ha3B.

YK 519.004.942

AHaJiu3 B3pbIBa siiepHOro peakTopa UepHoobuLibekoit ADC B anpesie 1986 r. npu mo-
MOIIY TEeH30PHBIX ypaBHeHuii / Manyku fI., Bumiox IILA. // CucrteMHi TOCIiHKEHHS Ta
iHpopMariiHi TexHoMOoTIl. — 2017. — Ne 2. — C. 62-67.

IIpoananu3upoBaH mpolecc B3pbiBa aKTUBHOM 30HBI SIAEPHOrO peakTopa Ha YepHo-
OBUTBCKOI aTOMHOM AJIEKTPOCTAHIUH B ampernie 1986 T. mpu moMOIIN TEH30PHBIX YpaBHE-
HHH, KOTOpPBIE IEMOHCTPUPYIOT JIBM)KEHHE BEKTOpPa B TPEXMEPHBIX KOOPIMHATAX KPHUBOU
BPEMCHH, IMOTOKA BOABI U IMMYyCTOTHI. ypaBHeHl/Iﬂ IMMOKa3bIBAIOT, YTO 3TOT BEKTOP ABUIKETCA
BJIOJTb T€OAE3MUECKON MPSIMON B KOOPAWHATAX KPUBOM, KOTOpasi OMHCHIBaeTCS PpyHIaMe-

o
HTAITBHBIM TEH30pOM ( 8uv ), cumBonom Kpucroddens (I'*.vs) u TeHzopoMm Pudaun
(RMV ), Tael, V, G, OL— UHIEKCHI, 0003HaYaIOIINe KOOPAUHATHL. PellieHue TeH30pHBIX

YPaBHEHHI OKa3bIBAET, YTO T'€0E3NUECKasi MIPsiMasi BEKTOpa UMEET CHHTYIISIPHYIO TOUKY,
KOTOpast OTMCHIBAET TOYKY BPAICHUS] aKTUBHOM 30HBI SJCPHOTO PEAKTOPa OT HOPMAJIbHO-
ro GYHKIIMOHUPOBAHUs 10 B3pbIBa. bubmumorp.: 4 Ha3B.

YIAK 519.713: 631.411.6

HNHpopManHOHHO-AJITOPUTMHYCCKAS MOMIEP/KKA KOMILIEKCHOH OLICHKH IKO0JIOTHYHO-
cTh cucteMHbIX 006eKkTOB / Ko3yas T.B., EmeansnoBa JI.W. / CuctemHi TOCTiHKEHHS
Ta iHdopmariini Texnonorii. — 2017. — Ne 2. — C. 68-76.
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O0ocHOBaHa 11eJIeco00pa3HOCTh IPUMEHEHUST KOMIDIEKCHOTO MOAX0/a K pa3padoTke
METOINYECKOTO OOECIeUEHUsT OIEHKH KadecTBa M 0€30IMacHOCTH CHCTEMHBIX OOBEKTOB
C TIO3UINHA yCcTOWYHBOTO pa3BuTHi. OmnpeneneHa HEOOX0AUMOCTh IPUMEHEHHS TOKa3aTe-
Je KOMIUIEKCHOW OIIEHKH OJKOJOTHMYHOCTH Ha OcHOBe MIPS-aHamn3a W PHUCK-
XapaKTEPUCTHK COCTOSIHUS CIIOXHBIX CHCTEM C ILIENBI0 TOBBIIICHHUS Ka4eCTBA MPHHSTHUS
OOBEKTUBHBIX PEIICHUH MO CHIDKEHHIO CTETICHH OTMACHOCTH B JKOJIOTHYECKOM AaCIIeKTe.
AnroputMudeckoe odecnieueHre pa3paboTaHo A MPAKTUIECKON peai3aii METOTUKI
KOMILIEKCHOW OIIEHKH 3KOJOTHYHOCTH CHCTEMHBIX OOBEKTOB C YYETOM CBS3H MEXKIY UX
COCTOSIHUEM U TPOIIeCCaMU BHYTPEHHEH CaMOOPTaHU3allMKd M BHEIIHETO B3aUMOICUCTBUS
¢ okpyxaromeii cpenoit. Tabum.: 2. Puc.: 2. bubmmorp.: 22 Ha3s.

UDC 519.713: 631.411.6

Information-algorithmic support for complex ecological assessment of system objects /
Kozulia T.V., Emelianova D.I. // System Research and Informational Technologies. —
2017. — Ne 2. —P. 68-76.

In this work, the rationality is justified for using the complex approach for
methodical support development for assessing the system objects’ quality and safety from
the sustainable development position. The necessity was determined for applying the
complex ecological assessment indicators based on the MIPS-analysis and complex
systems risk characteristics for the purpose of increasing the quality of effective decision-
making for risk reduction related to the environment. The algorithmic support is designed
for the practical methodology implementation for assessing the complex ecological
system objects state while taking into account the relationship between the state and the
processes of the internal self-organization and external communication with the
environment. Fig.: 2. Tabl.: 2. Refs.: 22 titles.

YK 519.86

O auHaMuKe OTKPBHITOW IKOHOMHMYECKOH CHCTeMbI NMPH HAJUYHUH MOHOIOJIHMCTOB H
¢punancoBbIx odsizaresabctTs / Maxopt A.®. // CucremHi nociipkeHHs Ta iHbopMalliiHi
texHouorii. — 2017. — Ne 2. — C. 77-91.

HccnenoBaHo paBHOBeCHE OTKPBITOM SKOHOMHUYECKOW CHCTEMBI, COCTOSIIICH U3 He-
HACHILIAONIMXCs NOTpeduTesnel ToBapoB. Yacte morpebureneil monyvaer (puHaHCOBbIC
MOCTYIICHUS 332 CYeT COOCTBEHHOTO IPOM3BOJCTBA, OCTANBHBIC MOTPEOUTENH (hHUHAHCH-
pYIOTCS M3 BHEIIHUX MCTOYHUKOB. PaccMOTpeHO paBHOBecHE BajbpacoOBOTO THIIA.
Mozenb 5KOHOMUKH yYHMTHIBAET HaJMYHE MOHOIIONMCTOB CPeay HMPOU3BOAUTENEH n ¢u-
HAHCOBBIX 0053aTEIECTB Y CYOBEKTOB SKOHOMHUYECKOW cucTeMmbl. DHHAHCOBBIE 00s3a-
TEJILCTBA MPUBOJAT K IE€pepaclpeiesieHHI0 KaluTana B 9KOHOMu4eckol cucreme. dop-
MHPOBaHHE INOTPEOUTENBCKUX MNPEINOYTEHUH 3aBHCUT OT (DMHAHCOBBIX OO0S3aTENLCTB.
Jnst Takoi SKOHOMHYECKOH CHCTEMBI OIPEEIICHBI YCIOBHS CYIIECTBOBAHMUS PABHOBECHS.
YKa3aHbl 3HAYCHUS XapaKTEPUCTUK COCTOSHHUSI PAaBHOBECHS, NMPUEMIIEMOTO JUIs BCEX
CyOBEKTOB SKOHOMUYECKOW CHUCTEMBI 10 YPOBHsIM moTpebieHus. OnpenesneHsl 00beMbl
nepepacrpeeneHus Kanurana, Ipy KOTOPBIX YPOBHH IOTpeOsieHus OyayT HaXOJUTHCS B
3ajaHHON oOylacTh 3HaueHWH. [lo 3BosonK (PUHAHCOBBIX 00S3aTENBCTB IMPEJIOKECHO
OIMCaHue AMHAMUKN SKOHOMUYECKOH cucteMbl. bubmuorp.: 7 Hass.

UDC 519.86

On dynamics of an open economy under presence of monopolies and financial
obligations / Makhort A.Ph. // System Research and Informational Technologies. — 2017.
—Ne2. —P.77-91.

An investigation was conducted of an open economy consisting of insatiable
consumers. Some consumers can produce own goods to gain a profit while other
consumers obtain an external support. The equilibrium is of a Walrassian type. The model
takes into account an economy with monopolies and financial obligations of its subjects.
The financial obligations lead to the capital redistribution between subjects of the
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economy. A formation of consumers' preferences depends on the financial obligations.
There exists an equilibrium of such an economy. Obtained equilibrium values of model
characteristics agree on an acceptable level of the consumption satisfaction of all economy
subjects. The values of the capital redistribution are determined at which the levels of the
consumption belong to the defined set of values. Based on the evolution of the financial
obligations, the description of economy dynamics was proposed. Refs.: 7 titles.

IMPOBJIEMHO 1 ®YHKIIOHAJIBHO OPIEHTOBAHI PROBLEM- AND FUNCTION-ORIENTED
KOMIT’KOTEPHI CUCTEMMU TA MEPEXI COMPUTER SYSTEMS AND NETWORKS
VIIK 519.8

Kackanni Heiipo-HeuiTki Mepesxki B 3a1ayax NporHo3yBaHHsl Ha PUHKAX WIHHMX Marme-
piB / 3aiiuenxo FO.I1., F'aminos I'ani6 1. / CucremHui qocimimkeHHs Ta iHQOPMAaITiiHI TeX-
Houoril. — 2017. — Ne 2. — C. 92-102.

Po3risiHyTo mpoOiieMy NpPOrHO3yBaHHS Ha pPUHKaX IIHHUX mamnepiB. s 11 Bupi-
IICHHS 3alpONOHOBAHO 3aCTOCYBAHHS KacKaJHMX Heo-(a33i HEHPOHHUX Mepex
(CNFNN). PosrisinyTo apxitektypy Heo-}as3i Helipona Ta CNFNN. Omnwucano anropur-
MU HaBYaHHS Heo-(a33i HeHPOHHOT Mepexi B MAKETHOMY i OH-JIAHHOBOMY pexkumi. [Ipo-
BeZIcHO ekcrepuMeHTanbHi nocmimkeras CNFNN B 3amadui mporHO3yBaHHA — Oip»KOBUX
iH/IeKciB Ha puHKY LiHHMX narepiB @PH. ¥V mporeci excriepuMeHTIiB BapitoBanach Kijb-
KiCTh KacCKaJiB, BXOJIB MEPEXKi, YHCIO 3HAYCHD JIHTBICTHYHUX 3MIHHUX, CITIBBIIHOIICHHS
00csTiB HAaBYANBHOI Ta NepeBipHOI BUOIPOK. VY pe3yibTaTi eKCIEPUMEHTIB 3HAHIEHO OI-
TUMAITbHI 3HAYEHHS TapaMeTpiB s po3riIsHyToi 3anadi. [I[poBeieHo MOPiBHSIBHI eKCIIe-
pPUMEHTH 3 OlliHIOBaHHS eekTHBHOCTI nporHo3yBanHss CNFNN Tta HewiTkol HeWpoHHOT
mepexi ANFIS. Puc.: 8. Tabun.: 5. bibmiorp.: 4 Ha3B.

UDC 519.8

Cascade neo-fuzzy neural network in the forecasting problem at stock exchange /
Zaychenko Yu.P., Hamidov Galib 1. // System Research and Informational Technologies.
—2017. — Ne 2. — P. 92-102.

A forecasting problem at the stock exchange is considered. For its solution the
application of a cascade neo-fuzzy neural network (CNFNN) is suggested. The
architecture of the neo-fuzzy neuron and architecture of CNFNN is presented. Training
algorithms of CNFNN in packet mode and on-line are described and discussed. The
experimental investigations of CNFNN for market index forecasting at the German stock
exchange are carried out. During experiments, the number of cascades, inputs, linguistic
terms, and the training-to-test ratio of samples were varied. In the experiments, the
optimal values of the aforesaid parameters of the training algorithm were found. The
comparative experiments estimating forecasting efficiency of the cascade neo-fuzzy
neural network and FNN ANFIS were carried out. Fig.: 8. Tabl.: 5. Refs.: 4 titles.

MATEMATUYHI METO/JIU, MOJIEJIL, TPOBJIEMU 1 MATHEMATICAL METHODS, MODELS,
TEXHOJIOTTi JOCJTIAKEHHSA CKJIAJTHUX PROBLEMS AND TECHNOLOGIES FOR
CUCTEM COMPLEX SYSTEMS RESEARCH
VIIK 519.21

O cymecTBoBaHuHU pemieHus 3aaa4n Komm pi1s1 HennmHeiiHoro qudgysnonHoro croxa-
cTH4YecKoro auddepeHnaaIbHO-Pa3HOCTHOTO YPABHEHHS HETPAJIbLHOIO THIIA B YACT-
HbIX MPOM3BOAHBIX € YYeTOM CJIy4YailHbIX BHelIHUX Bo3mylleHui / Scunckuii B.K.,
IOpuenko U.B. // Cucremni nocmimkents ta iHGopmariiiai Texaosorii. — 2017. — Ne 2,
—C. 103-114.

PaccMoTpeHBI BOIIPOCHI CyILIECTBOBaHMS perieHus 3a1a4un Komm B kiiacce HeJMHEH-
HBIX TUQ(Y3HBIX CTOXACTUUECKHUX AU (epeHIInaTbHO-pPa3HOCTHRIX YPaBHCHU HEWUT-
PaJBHOTO THIIA B YAaCTHBIX MPOU3BOIHBIX C YUYETOM CIyYalHBIX BHEIIHHX BO3MYILECHUH,
HE3aBUCUMBIX OT BUHEPOBCKOIO Iporuecca. [1oiayueHsl 10CTaToOuHbIe YCIOBHS Ha KO3 hu-
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IUEHTHl  HEJNMHEHHOro  JU(QQY3UOHHOTO  CTOXACTHUECKOTOo  aAnddepeHIraIbHO-
pasHocTHOro ypaBHeHus HeWTpansHoro tuna (HJCAPYHT), kotopbie rapaHTUDPYIOT Cy-
IIECTBOBAHUE C BEPOSTHOCTBIO €AMHHIA €r0 peleHus. MeToauka 10Ka3arenbcTBa 0asu-
pyercsa Ha pesynpratax A.H. Cramkuikoro m A.A. LlykaHOBOW O CyIIECTBOBAaHHH U
€/IMHCTBEHHOCTH pelleHus 3agaun Komm juis croxactudeckoro an¢pQepeHnaIbHoro
ypaBHeHUs peakuuu-1uddy3nn HedTpansHoro Tuna. JlokasaHo CyIIeCTBOBaHUE «MSTKO-
ro pemenns» HICJPYHT. B oTnenbHBIX cioydasx MOAOOHBIE YPaBHEHUS SIBITIOTCS Ma-
TEMaTUYECKUMHU MOJEISMH PEATbHBIX MPOLECCOB, KOTOPbIE MPENONaraeTcsi paccMaTpH-
BaTh B JAIbHEHIUX padoTtax. bubi.: 12 Ha3s.

UDC 519.21

On existence of solution of the Cauchy problem for nonlinear diffusion stochastic
partial differential-difference equations of neutral type with random external
perturbations / Yasynskyy V.K., Yurchenko LV. // System Research and Informational
Technologies. — 2017. — Ne 2. — P. 103-114.

The question related to the existence of the Cauchy problem solution in the class of
nonlinear diffusion stochastic partial differential-difference equations of a neutral type
with random external disturbances which are independent from the Wiener process is
considered. Sufficient conditions are obtained for the diffusion coefficients of nonlinear
stochastic differential-difference equations of a neutral type (NDSDRRNT) that guarantee
the existence of the solution with the probability of 1. The method of the proof is based on
the results of O.M. Stanzhitsky and A.O. Tsukanova on the existence and uniqueness of
the Cauchy problem solution for the stochastic differential reaction-diffusion equation of a
neutral type. In this paper, we prove the existence of a “mild solution” of NDSDRRNT. In
some cases, such equations are mathematical models of real processes, the consideration
of which is planned in the future work. Refs.: 12 titles.

METO/I AHAJII3Y TA YIIPABJIHHS METHODS OF SYSTEM ANALYSIS AND
CHCTEMAMM B YMOBAX PH3UKY CONTROL IN CONDITONS OF RISK

1 HEBU3HAYEHOCTI AND UNCERTAINTY CONDITIONS

VJIK 519.226

MeTtoauka BHIGOPA MaTeMATHYECKOH MOIEIH IKOJIOrHYeckoro mpouecca / Muky-
JuH B.B. // CucremHi mocmimkeHHs ta iHdopmamiiitai Texuooril. — 2017. — Ne 2. —
C. 115-129.

B XXI cT. mouck MOAXOIOB K PEHICHHIO IKOJOTHYECKUX Mpo0iIeM O0O0YCIOBICH
YIpO3aMHU CYIIECTBOBAHUS OKPYXKAIOWIEH Cpelsl B pe3ylbTaTe OCYMISCTBICHUS pPa3iIid-
HEIX BHJIOB JE€ATENBHOCTH U 0€31eSTENBHOCTH YelloBeKa. boliee MOIOBUHEI 3¢MHOI MOBE-
PXHOCTH M3MEHEHO Y€JIOBEKOM. JTa MOAM(HUKAIUS HA3bIBAETCS U3MEHEHHUEM B 3EMIICTIO-
TB30BaHAW. HETMHEeHHOCTH B HM3MEHEHHSIX B 3EMIICTIONB30BAaHHM MOXKHO H3YYaTh C
MOMOIIBI0 HHCTPYMEHTOB MHTEJUIEKTYaJIbHOrO aHalin3a JaHHbIX. [IpennoxkeHo paccmar-
puBaTh OoJice MOAPOOHO TPU MOJIENHU IS M3MCHEHHUI 3eMIICIIONIb30BAHUS: HCKYCCTBEH-
HBIE HEHPOHHBIC CETH, METOABI KIacCH(UKAIINH U PETPECCHH C IOMOMIBIO MMOCTPOCHHS
JlepeBa pelieH’ii © MHOTOMEPHBIE a/IaliTUBHbIE PErPECCUOHHBIE ciiaiiHbl. CpaBHUBAIOTCSA
Pe3yJIbTaThl TPEX HHCTPYMEHTOB MHTE/UICKTYaJIbHOTO aHaau3a JaHHbIX. Puc.: 3. Tabmn.: 3.
bubauorp.: 10 Ha3B.

UDC 519.226
Method of choosing an environmental mathematical model / Mikulin V.V. // System
Research and Informational Technologies. — 2017. — Ne 2. — P. 115-129.

In the twenty-first century, the search for approaches to solving environmental
problems is caused by the threat to the environment as a result of a variety of human
activities, or lack thereof. More than half of the Earth's surface has been altered by people.
This modification is called the change of land use. The nonlinearities in changes of land
use can be studied with the help of data mining tools. It is proposed to consider the three

Cucmemni docnioxcenna ma ingpopmayivini mexnonoeii, 2017, Ne 2 147



models for the change of land use: artificial neural networks, methods for solving
problems of classification and regression method of building decision trees, and
multidimensional adaptive regression splines. Further studies compared the results of
three data mining tools. Fig.: 3. Tabl.: 3. Refs.: 10 titles.

YK 004.942

JIBymMepHasi MoJeJIb 00y4eHHsl B CIAI{KOBBIX HEliPOHHBIX CETAX € FOMEOCTa30M H 00y-
yeHueM ¢ noakpemienueM / Ocayiaenxo B.H. / Cucremni nocmimkeHHs Ta iHopMmamiiiai
texHosorii. — 2017. — Ne 2. — C. 130-140.

CJI0’)KHOCTh MOJIEKYJISIPHBIX MEXaHH3MOB, KOTOPbIE MOANEPKUBAIOT (DOPMUPOBAHHUE
MaMsTH, 3aTPyIHIET MOCTPOSHHUE MTPOCTHIX, HO TOUHBIX M MCUEPITBIBAIOIINX MOJENeH JUIs
3¢ PEeKTUBHOTO MO/IEIUPOBaHUs OOJBIINX HEHPOHHBIX ceTel. [Ipemioxkena peHomMeHoII0-
rU4ecKasi MOZENb IpaBuiia 00yUEeHUsI, OTMCHIBAIOLIAS CHILY CBSI3H HEMPOHOB IIOCPEIICTBOM
MEJICHHOH 1 OBICTPON MepeMEeHHBIX. VX B3auMOJIeiicTBHE ITO3BOIISIET COUETaTh 00yUeHIE
C MOJKperyieHneM 1 o0yueHue 0e3 yunTens. Pe3ynbTarsl oKa3bIBalOT CTAOMIBHOCTD CH-
JIBI CBSI3U 3@ CUET COYETAHUsI ABYX MEPEMEHHBIX M OBICTPOH rOMEOCTaTHYECKOH MiIacTH4-
HOCTH. MyJIBTHIUIMKAaTUBHBIN cr1oco0 MacmTaOMpOBaHHS BECOB COXPAaHSAET MATTEPHBI
MaMSTH CTaTHCTHYECKH 00JIee YacThIX BXOJIHBIX CUTHAJIOB. CX0XHMM 00pa3oM K MOJIXO.Ly
JOTIOJTHUTETBHBIX CIIEI0B MOJEIb OTCIEKUBACT TIOCIEIHIE U3MEHEHHS BECOB U MO3BOJIS-
eT ux ycwIuTh. [IpuBeneHs cooOpakeHNsI O BO3MOKHOM OMO(PHU3NIECKO HHTEPIPETAIIN
MOJIEJIH, KOTOpasi BKJIIOYAaeT B ce0si ObICTpoe IepeMelieHne PelenTopoB K MeMOpaHe U
cTabMIM3aluy ux B kiacrepsl. Puc.: 6. bubmmorp.: 24 Hass.

UDC 004.942

Two dimensional model of learning in spiking neural networks with homeostasis and
reward / Osaulenko V.M. // System Research and Informational Technologies. — 2017. —
Ne 2. — P. 130-140.

The huge complexity of molecular mechanisms that support memory formation
makes it difficult to build simple, but precise and sufficient models for an efficient
simulation of large neural networks. In this paper, we propose the phenomenological
model of a learning rule that describes the synaptic strength via slow and fast variables.
Two variables interact with each other in a bidirectional manner that allows to combine
the reward and unsupervised learning. Results show the stability of synaptic strength due
to coupling of two variables and fast homeostatic plasticity. The multiplicative approach
of synaptic scaling preserves memory patterns of statistically more frequent input signals.
Similar to the eligibility traces approach, the model tracks recent synaptic changes and
allows to reinforce these changes. Also, we speculate on a possible biophysical
interpretation of such a model that includes the fast movement of receptors to the
membrane and their stabilization into clusters. Fig.: 6. Refs.: 24 titles.
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