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TEOPETHUYHI TA IIPUKJIAIHI ITPOBJIEMHA THEORETICAL AND APPLIED PROBLEMS AND
IMETOJAU CUCTEMHOI'O AHAJII3Y METHODS OF SYSTEM ANALYSIS

YIK 001.1,001.18, 001.3, 001.8
Hudpora nayka B nporpami «'opuzont 2020» / 3ryposcskuii M.3., [lerpenko A.L // Cucrem-
Hi gocTikeHHs Ta inpopmaniitai TexHoxorii. — 2015. — Ne 1. — C. 7-20.

[udppoBa Hayka, sIka CHMPAETHCS HA BUKOPUCTAHHS EIEKTPOHHUX 1H(PPACTPYKTYp, HOCIYT
Ta iHCTpyMeHTIB, 3acHoBaHMX Ha IKT, pobuth OubI eheKTHBHUMHU i PO3OPHMH HAYKOBI IPOIECH,
MIPOTIOHY€ HOBi IHCTPYMEHTH LTI HAYKOBOTO CITIBPOOITHUIITBA, EKCIIEPUMEHTIB 1 aHaJi3y Ta pOOUTH
HayKOBe 3HaHHs Ounbil noctynHuM. OnHOYacHO HUQpPOBa HayKa CIpUsE MOSBI HOBUX HAyKOBHX
METOZIB, TUCLIHUILTIH i MapaJnuTM 3 pearyBaHHS Ha HOBI BHKJIMKU Yepe3 IN00aNbHI pO3MOAiiIeH] CIIiB-
TOBApPHCTBA, B AKMX I'POMAJISAHH 1 CYCIILCTBO Oe3mocepeiHbo OepyTh y4acTh Y CTBOPEHHI Ta CIIOXH-
BAaHHI HAyKOBHUX 3HaHb. PO3IJISHYTO IUIAHH Ta OpraHi3aliiiHi 3aX0A1 PO3BUTKY i BHKOPUCTAHHS y €B-
poreiicbkux nporpaMax 1u¢posoi Hayku. Lle 3axomu mo10 KooparHaLil, MATPUMKH, GOpMyBaHHS
Ta ()YHKIIOHYBaHHS BIIKPHUTOI OXHOPiAHOI 00’exHanol y denepanito BupoOHNIOI iHGPACTPyKTypH
st Beiel €Bpomy, enuHoro nudposoro gociigHoro npoctopy ERA (European Research Area).
KirouoBy pousts y HamaHHI HOCIyT (CEpBiCiB) y IIbOMY OHJIAHHOBOMY €BPOIEHCHKOMY HAayKOBOMY
npoctopi Bigirpae €sponeiiceka rpin iHdpactpykrypa EGI (European Grid Infrastructure), ska
00’€eHy€ 1 MATPUMYE JIOCIIIHUKIB PI3HUX HAYKOBUX IMCLHMIUIIH, HAJal0uM iM MOXKJIMBICTE 00p0O0-
JSATH AaHi, OTPUMaHi B IHTETPOBAHOMY €BPOIEHCHKOMY O00YHCIIOBANEHOMY cepeoBuIli. Takuit
npuKiIaa €BPONy 3 opraHizanii Ta akTHBHIN MIATPUMIII HAYKOBHX JOCIIIKEHb JyKe IIOBYIBHUI JUIs
Vkpainu. Puc.: 2. Bibmiorp.: 34 na3su.

UDC 001.1,001.18, 001.3, 001.8
Digital science program «Horizon 2020» / Zgurovsky M.Z, Petrenko A.l. // System Research
and Information Technologies. — 2015. — Ne 1. — P. 7-20.

The digital science, which relies on the use of electronic infrastructures, services, and tools
based on ICT, makes scientific processes more efficient and transparent, offers new tools for scien-
tific collaboration, experimentation, and analysis, and makes scientific knowledge more accessible.
At the same time, the digital science contributes to the emergence of new scientific methods,
disciplines, and paradigms to respond to new challenges through the global distribution of the com-
munities in which individuals and the society are directly involved in the creation and consumption
of scientific knowledge. The paper discusses the plans and arrangements of development and use of
the digital science in European programs. They are about means to coordinate and support the for-
mation and functioning of an open homogeneous Federated productive infrastructure for the whole
of Europe, the single digital Research Area ERA (European Research Area). EGI (European Grid
Infrastructure) plays a key role in the provision of services in this online European Research Area,
which unifies and supports researchers of different disciplines, enabling them to process the data
obtained in the integrated European computing environment. Such an example of the European or-
ganization and the active supporting research is very instructive for Ukraine. Figs.: 2. Refs.: 34 titles.

MPOIPECUBHI IHOOPMALIHI TEXHOJIOITI, PROGRESSIVE INFORMATION TECHNOLOGIES,
BUCOKONPOAYKTUBHI KOMIT'FOTEPHI HIGH-EFFICIENCY COMPUTER SYSTEMS
CUCTEMHU

YIK 519.6+625.1
KomiuiekcHoe 1eTepMHHHPOBAHHOE OLIEHUBAHME CJIOKHBIX HEPAPXHYECKH-CETEBBIX CHCTEM.
Yacrp I. Onmucanue meronuku / HMommmyk JL.A., Hosmmyk A.J., SAmxak M.C. // CuctemHi
JOCHIKEHHS Ta iHpopMaiiai TexHomorii. — 2015. — Ne 1. — C. 21-31.

IMpoaHaau3UpOBaHbl OCHOBHBIC TTOXO/BI 1 METO/IbI OLICHUBAHHUS CIIOXKHBIX CHCTEM U Olpe/ie-
JeHbl UX NPEUMYLIECTBA U HEAOCTAaTKH. ONMCAHbI CHCTEMBI C HEPAPXUUECKU-CETEBOM CTPYKTYpPOi
U IIPEJUIOKEHA METOAMKA HUX KOMILUIEKCHOTO JETePMHUHHUPOBAHHOIO olieHMBaHMS. Ha ocHOBe pe-
3yJbTAaTOB IUTAHOBBIX UCCIICAOBAHMII U HEIPEPHIBHOrO MOHUTOPHUHIA CHCTEMBbI OMMCHIBAHBI METO/IbI
MHOTOKPHTEPUAJIBHOTO W MHOTOIApaMETPUYECKOro JIOKAIBHOIO, IPOTHOCTHYECKOIO, arpert-
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POBAHHOTO U MHTEPAKTHBHOTO aHAIIN3a COCTOSHMS, KauecTBa (D)YHKIIHOHUPOBAHUS U B3aNMOACHCTBUS
00BEKTOB CHCTEMBI BCEX YpOBHEH mepapxuu. PaccMoTpeHa cxeMa B3aMMOJCHUCTBHUS M MOKa3aHO, YTO
TOJBKO B COBOKYITHOCTH IIPEJIOKEHHBIE METOMBI JAl0T BO3MOKHOCTH C(HOPMUPOBATH 0OBEKTHBHEIC
1 000CHOBAaHHbIE BBIBOJBI O KQUECTBE CIIOKHOW CHCTEMBL. VIcIob30BaHne MPeI0KEHHBIX METOIOB
HNPOWLTIOCTPUPOBAHO Ha NpUMepe aHann3a 3p(eKTHBHOCTH (HYHKINOHUPOBAHUS OOBEKTOB JKele3-
HOJJOPO’KHON TPaHCHOPTHOH cucTeMbl YKpaussl. Puc.: 2. bubnuorp.: 47 Ha3s.

UDC 519.6+625.1

Complex deterministic evaluation of the complex hierarchical-network systems: Part I. meth-
ods description / Polishchuk D.O., Polishchuk O.D., Yadzhak M.S. // System Research and In-
formation Technologies. — 2015. — Ne 1. — P. 21-31.

The main approaches and methods for evaluation of complex systems are analyzed and their
advantages and disadvantages are determined. Systems with hierarchical-network structures are
described and methods are proposed for their complex deterministic evaluation. Methods of
multicriteria and multiparameter local, forecasting, aggregative, and interactive analyses of the state,
function quality and interaction of system’s objects on the all hierarchical levels are described. The
scheme of interaction is described and it is justified that the proposed methods only in conjunction
allow to form objective and grounded conclusions about the quality of a complex system. The pro-
posed methods are illustrated using the analysis of the functioning efficiency of objects of the
Ukrainian railway transport system as an example. Figs.: 2. Refs.: 47 titles.

YK 681.518

CuHTe3 anropuTtMoB HH(POBOro yNpaBaeHHs ISl ABTOMATHYECKUX CIeIAIMX cucTeM / 3UM-
yyk WU.B., Umenko B.U., Kankun U.O. // CuctemHi JoCTiKeHHs Ta iHGOPMAIiiHI TEXHOJIO-
ril. —2015. — Ne 1. — C. 32-38.

W3noxeHa METOAMKA MOIMHOMHAIFHOTO CHHTE3a alrOPUTMOB LH(POBOTO yIpaBICHHS IS
ABTOMATHYECKHUX CIEAAIUX cucTeM. [IokazaHo, 9YTO B OCHOBY OOJIBIIMHCTBA H3BECTHBIX METOJOB
CHHTE3a IN(PPOBEIX PETyJISTOPOB, KOTOPHIE Pealu3yiOT IPUHIUII YIIPABICHUS 110 OMNOKE, OI0KEH
OIIBIT CUHTE3a HENIPEPBIBHBIX CUCTEM. FIX METO0JIOrHs HE T03BOJISIET PEealM30BaTh OTHOBPEMEHHOE
MOBBIILICHHE TOYHOCTH CHCTEMbI B YCTAHOBUBILEMCS PEKMUME U BBINIOJIHEHUE YCIIOBHUI €€ yCTONYH-
BOCTH. B COOTBETCTBHHM C U3JI0KEHHOW METOIUKOI alTOPHUTMBI YIIPABICHUSI CHHTE3UPYIOTCSI B pe-
3yJIbTAaTe PEIICHUSI PA3HOCTHBIX YPABHEHUI, KOTOPBIE OMPEICNSIOTCS 10 JUCKPETHBIM MepeaTod-
HBIM (QYHKOUSAM OHMPOBEIX PEryIsITOpPOB. TEOpPEeTHYECKyI0 OCHOBY CHHTEe3a IH(POBBIX
PETYJIITOPOB COCTABIISIET TEOPHS MHBAPHAHTHOCTH. OTIMYNTENBHONH 0COOSHHOCTBIO MPEUIOKEHHO-
ro Moaxoja sIBIsieTcsl y46T TpeOOBaHMI K YCTOHYMBOCTH ¥ 33/IaHHON CTaTHYECKOW TOYHOCTH CHC-
TEMBbI yIIPaBJICHUs Ha dTare CUHTe3a HudpoBoro perymnstopa. [IpuBeaeH npuMep CHHTE3a aJirOPHT-
Ma IU(POBOro ympaBieHUs] 0OBEKTOM BTOPOTrO MOPSAKA, PE3yIbTAaThl MOACIHPOBAHUS KOTOPOTO
TOATBEPKAAIOT 3(Pp(HEKTUBHOCTD M3II0KEHHON MeToauKH. Puc.: 3. bubmuorp.: 8 Ha3B.

UDC 681.518

The synthesis of digital control algorithms for automatic tracking systems / Zimchuk L.V.,
Ishchenko V.I., Kankin L.O. // System Research and Information Technologies. — 2015. — Ne 1. —
P. 32-38.

Methodology of the polynomial synthesis of digital control algorithms is presented for the
automatic tracking systems. It is shown that most of existing methods of synthesis of digital regula-
tors, which implement the control principle by an error, are based on the experience gained from the
synthesis of continuous systems. Their methodology does not allow to achieve the simultaneous
increase of accuracy of the system in the steady state and fulfill the stability requirements. Control
algorithms are synthesized as a result of solving the difference equations which are determined from
the discrete transmission functions of digital regulators. The theoretical basis of the digital regula-
tors synthesis is the theory of invariance. The distinctive feature of the proposed approach is taking
into account the requirements to the stability and the specified static control system accuracy at the
synthesis stage of the digital regulator. An example of the synthesis of a digital control algorithm is
presented by an object of the second order, whose simulation results confirm the efficiency of the
proposed methodology. Figs.: 3. Refs.: 8 titles.
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MPOBJEMU MPUMHATTA PILIEHD DECISION MAKING AND CONTROL IN

1 YIIPABJIIHHA B EKOHOMIYHUX, TEXHIYHUX, ECONOMIC, TECHNICAL, ECOLOGICAL AND
EKOJIOTTYHUX I COLIAJIBHUX CUCTEMAX SOCIAL SYSTEMS

YK 519.83

IIpouneaypa BbIYMC/IeHHs BHYTPeHHeil BaqoThl B peduiexcuBHbIX urpax / CmupHos C.A.,
Tepemenko U.H. // Cucremni mocmipkeHHs Ta iHdopmauiitai Texnomorii. — 2015. — No 1. —
C. 39-44.

PaccmoTpena 3aiada NPUHATHS PELIEHUH B YCIOBHSX KOH(UIMKTa M MHOTOKPHTEPHAIBHOI
HeonpeaeneHHocTH. OOBIYHOE HCIIOIB30BAaHUE B TAKOM CIIydae ITOWCKA PEIICHUS B CIOXKHOW CHC-
TEMe C TMOMOIIBI0 TEOPUH MOJE3HOCTH MPEIOKEHO CKOMOMHUPOBATH C UTPOBBIM MOAXOJOM B yC-
JOBHSAX pedIeKCHMBHOTO B3auMopeicTBus. MojenupoBaHue pedIIeKCHBHOTO MOBEICHUS JaeT BO3-
MOKHOCTb QHAJIM3UPOBATh CHTYAIllHH, KOTJA MPHUHATHIEC PEIICHNS OTINYAIOTCS OT Hepe(IICKCHBHOTO
paLOHANBFHOTO MOBE/ICHUS, UCCIIEN0BATh U BBIIBUTH BHYTPEHHHE NPUYMHBI TAKOTO IOBEICHUSL.
Pemenne yxazanHoi mpoOnembl 0a3upyeTcs Ha HCHOJNB30BAaHWU IOHSTHS BHYTPEHHEH BaJIOTEHI,
npeanoxenHoro B.A. Jledgespom. IIpemnaraemyio uM MOCTaHOBKY 3aa4u ObIIO MEPEOCMBICICHO
C LEIbI0 y4eTa MHOTO3HAYHOCTH MHTEPECOB CTOpOH. Ha 0CHOBE Takoro paciMpeHHs IMOHSTHS CO3-
JaHO TIPOLEAYPY OIpPEAENICHUS BHYTPEHHEH BANIOTHI IS Pa3pelleHUs KOHGINKTHON CHTyanuw
B YCJIOBUSIX MHOTOKPUTEPHAIBHOTO BBIOOpA. JIIsl BEIYMCIEHUS] TOUHOI OLIEHKH BHYTPEHHEH Ballto-
THI COIIEPHIKA HAa OCHOBE HOMUHAIFHO M3BECTHBIX KPUTEPHEB HCIIOJIBL30BaH HHTCPAKTUBHEIA METOX
Ixoddpuona-uitepa-Daiindepra. Ero npumMeHeHne TO3BOIIIO BOCCTAHOBHTH BEKTOP TPAaJHEHTa
BHYTPEHHEH BaJIIOTBI C OMOLIBIO JIOKAIBHBIX KO()(HUIMEHTOB 3aMeLeHNUs, KOTOPbIE ONPEICIIIOTCS
SKCHEPTHON INPOLETYPOid, U KaK CIEACTBUE, OIpeeluTh 3P PeKTHBHYIO pehIeKCHBHYIO CTPATETHIO
urpoka. Puc.: 1. bubnmorp.: 5 Ha3B.

UDC 519.83
The procedure for computing the local currency in reflexive games / Smirnov S.A.,
Tereshchenko I.M. // System Research and Information Technologies. — 2015. — Ne 1. — P. 3944,
The problem of decision making under conflict situation with multi-criteria uncertainty was
considered. We proposed combining the usual way of finding a solution for a complex system that
used the utility theory with the game approach under conditions of a reflexive interaction. Reflexive
behavior modeling provides the ability to analyze a situation where decisions are different from
ones for non-reflexive rational behavior, explore and reveal the internal reasons for this behavior.
This problem solution is based on the use of the concept of local currency, proposed by V.A. Le-
febvre. His original formulation of the problem has been rethought with the aim to take into account
an ambiguity of interests of players. On the basis of this concept extension, a procedure was created
to determine the local currency for resolving the conflict in terms of the multi-criteria choice. To
calculate an accurate assessment of the opponent's local currency based on nominally known crite-
ria, the interactive method of Geoffrion-Dyer-Feinberg was used. Its usage allowed to find the gra-
dient vector of the local currency with local substitution rates, which were determined by the expert
procedure, and determine the efficient reflexive strategy for a player. Figs.: 1. Refs.: 5 titles.

YK 519.86
O paBHOBeCHH OTKPBITOH IKOHOMHYECKOi CHCTEMBI B CJIy4ae HAJHYHS HEHCIOJIb3yeMOro
KaluTajlda H 3aJaHHBIX YPOoBHeil nmorpediaenus / Maxopt A.®. // CucTeMHi TOCTIHKEHHS Ta 1H-
(dhopmaniitai TexHomorii. — 2015. — Ne 1. — C. 45-56.

HccnenoBana OTKpBITasi SKOHOMHUYECKAs! CUCTEMa, B KOTOPOM IPUCYTCTBYIOT MOHOIIOJIKCTBI U HE
Bce TnoTpedurteny HeHacpimaromuecs. CTENeH! yI0BIeTBOPEHHS HyXkJ BCeX MOTpeOuTeneil B 3KOHO-
MHYECKOW CHCTEME W YpOBHHM HajorooOnokeHus 3ananbl. Hannume morpeOurernei, KkoTopsle He
SIBJISIOTCS HEHACHIIIAIOIUMUCS MIPUBOAUT K 00pPa30BaHUIO HEHMCIOJIB3YyEMOro KaluTaa, KOTOPBIH
B CBOIO OYepenb IPHBOIHUT K IOHIKCHUIO (P(eKTHBHOCTH (QyHKIMOHUPOBAHUS SKOHOMHYECKON
cucteMbl. Onpe/ieeHbl COCTOSHUS PaBHOBECHS] SdKOHOMHYECKON CHCTEMBI, KOTOPBIE COOTBETCTBYIOT
MHHUMAJIBHBIM 3HaYSHUSIM HEHCIIONb3YeMOro KaluTajia. B Moxenu ucnons30BaHbl IPUHLIUIIBI PaB-
HoBecusi BanbpacoBoro tuma. IIpeanoxxeH aqroputM peleHus 3a1a4d 00 3KOHOMHUYECKOM PaBHO-
Becuu. [TomyueHHbIe OrpaHUYeHUs] Ha MOJICJIBHBIE XapaKTePUCTUKH 00ECIIeunBalOT CyIIECTBOBAHHE
paBHOBECHSI TaKOH 3KOHOMHUYECKOW cHUCTeMbl. HaleHbl XapaKTepHCTHKU COCTOSIHUSI PaBHOBECHS
OINITHMAJIBHOTO C TOYKHU 3peHNUs SPPEKTUBHOCTH (PYHKINOHHPOBAHUSI YKOHOMHYECKOI CUCTEMBI KaK
B CIIy4ae HaJIMYMs, TaK U OTCYTCTBHS MOHOIIONHUCTOB. bubmmorp.: 4 Ha3B.
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UDC 519.86

On equilibrium of an open economy under presence of unused funds and specified consump-
tion levels / Makhort A.Ph. / System Research and Information Technologies. — 2015.— Ne 1. —
P. 45-56.

An open economic system is studied in which monopolies and non-insatiable consumers are
present. The levels of consumption needs and taxation rates of consumers in the economic system
are specified. The presence of non-insatiable consumers leads to a creation of unused funds in the
economy. The unused funds cause the decrease in the economy functioning efficiency. The equilib-
rium states of the economy are determined that correspond to minimal values of unused funds.
The equilibrium principles are a Walrasian type. The algorithm for solving the economy equilibrium
problem was proposed. The determined limitations of model characteristics provide an existence of
such economic system's equilibrium. The characteristics of an equilibrium state that is optimal in
terms of an efficiency of an economy functioning are determined as in the case of the presence of
monopolies and absence of monopolies. Refs.: 4 titles.

YK 004.5

Oco6JHBOCTI CHEHAPHO-HITLOBOIO0 MiIX0AYy /[0 aHaJi3y o006’ekTiB JieBoi aHamiTukm /
Kosauas O.B., Boiiko 10./1., BoakoBa K.A. // Cucremni gocnimxeHHs Ta iHpopMamiiHi TeXHOIO-
rif. — 2015. — Ne 1. — C. 57-67.

JlieBa aHaNiTHKA HAa CHOTOJHI BXOAUTH 10 NECATKU HAKOLIBII 3aTpeOyBaHuX iH(GOpMaIiHHIX
TexHoJorii. Kito4yoBuMH eeMeHTaMHu JIi€BOT aHATITHKH € I[iJie HANIPABJICHICTh Ta CIICHAPii aHaTi3y
indopmarii. HeoOxianicTe pearmizawii cienapiiB aHanisy indopmaiii nepenbauae po3poOky y3a-
rajJbHEHOr0 IHCTPYMEHTY [UIsl ONHUCY Pi3HOMaHITHHX (OpM B3aeMO.il eneMeHTiB iHdopmaliliHo-
AHATITUYHOI CHCTEMH — {HCTPYMEHTa 3a0e3MeUeHHs MPOBEACHHS i€BOT aHAITHKH. BukopucTanHs
CIICHAPHO-IIITOBOTO MiAXOMYy IO aHami3y 00’€KTiB Mi€BOI aHANITHKU Ja€ MOXKIUBICTH PO3POOHTH
Takuii iHcTpyMeHT. [Iponec moOynoBu iH(popMamiiHO-aHANITHYHOI CHCTEMU PO3TIIAAETHCA SK TI0-
CIIJJOBHICTh TOOYHOBH 1i Mojeiedl s peaiizamii CIEHApHO-IIFOBOTO MiAXOAYy OO AaHaTi3y
00’€KTiB aHANITHKU. Y SIKOCTI IepuIoi Mojemi OymyeThcsl KOHIENTyaIbHa MOJEINb iH(pOopManiiHo-
AQHANITHYHOI CUCTEMU 3 BHKOPHCTAHHSM CLIEHAPHO-IIIBOBOIO IIXOXY, SIKa PO3KPHBAE OCHOBHI
MOHATTS (PYyHKIIOHATIBHOT Ta 1H(GOPMAIIIHOT CKJIAIOBUX JI€BOT aHATITUKH: I[iJIb, CIICHApiil, MeTa-
onuc, 3HaHHA. [100ynOBYy KOHLENTYaJIbHOI MOJENi PO3IVIIHYTO Ha NMPUKIAZl aHAN3y KIOYOBHX
(akTopiB MiBUILEHHS SKOCTI KUTTS B perioHi. Puc.: 4. Tabx.: 1. bibmiorp.: 17 Ha3B.

UDC 004.5

Features of scenario-goal approach to actionable analytics objects analysis / Koval O.V.,
Boyko Yu.D., Volkova K.A. // System Research and Information Technologies. — 2015. —
Ne 1. —P. 57-67.

Actionable Analytics is one of ten trends in information technology today. Key elements
of actionable analytics are purposefulness and information analysis scenarios. Realization of infor-
mation analysis scenarios mandates the development of a general tool for describing the different
forms of analytical information system elements interactions. Such a tool provides an implementa-
tion of actionable analytics. The usage of the scenario-goal approach to actionable analytics objects
analysis gives the possibility to develop such a tool. According to the scenario-goal approach to
actionable analytics objects analysis, the process of the information analytical system development
is considered as the sequence of building its models. At the first stage, a conceptual model of the
information analytical system is built by using a scenario-goal approach. This model describes
general notions of functional and information components: the goal, scenario, meta description, and
knowledge. The construction of a conceptual model is illustrated using an analysis of key factors of
improving the quality of life in the region as an example. Figs.: 4. Tabl.: 1. Refs.: 17 titles.

MMPOBJEMHO- I ®YHKIIOHAJIbHO-OPIEHTOBAHI PROBLEM- AND FUNCTION-ORIENTED
KOMIT'FOTEPHI CACTEMH TA MEPEXI COMPUTER SYSTEMS AND NETWORKS

VIK 004.8

OnepaTHBHe KepyBaHHS MOTOKAMH Yy KOMII'IOTEPHHX Mepeskax 3 TexHoJoriero MPLS /
3aiivenxo O.10. // Cucremui nocmijxenns ta ingopmaniitai texnomorii. — 2015, — Ne 1. —
C. 68-76.

Po3risiHyTO 3aauy onepaTuBHOrO KepyBaHHs TpadikaMu pi3HUX KaTeropiil y KOMIT IOTepPHHX
Mmepexax 3 Texnosoriero MPLS. Ilio 3amady chopMyboBaHO sIK 3a7ady pemMapiipyTr3alii MOTOKIB
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PI3HHX KJIaciB cepBicy NMpHW BiMOBaxX KaHAIIB 1 BY3JIiB MEpexi Ta 3a0e3MedeHHi 3a1aHoi SKOCTi 00-
ciyroByBaHHs. [100y10BaHO MaTeMaTHYHy MOJENb 3a1adi i po3poOJIeHO anropuT™ ii BHPIIICHHS,
110 JO3BOJISIE ONIEPATUBHO BU3HAYUTH HOBI MapIIPyTH BUMOT, SKi OJI€pKald BiIMOBY B 0OCITyTOBY-
BaHHI ¥ IIePepOo3NOIIINTH iX 33 HOBUMH MapUIpyTaMH Tak, 00 3a0e3[eunTH MaKCUMAaIbHy BENd-
YHHY IepPeaaHor0 CKOPEroBaHOTO MOTOKY. JJIst OIiHKY e(heKTUBHOCTI 3aIPOIIOHOBAHOTO aJTOPUTMY
OIepaTUBHOrO YIpaBiIiHHS TpadikoM i peMaplpyTH3aLil MOTOKIB y Mepeki OyJio IPOBEIEHO eKC-
HepUMEHTaJIbHI JOCIIPKeHHs. BupilieHo 3aady onTHMaabHOrO BUOOPY MPOITYCKHUX CIIPOMOXKHO-
cTel 1 po3noAiny MOTOKIB. 3MO/IEIbOBAHO CTaHH BiZIMOB i 3[1HCHEHO peMapIIpyTH3aLiio TOTOKIB 3a
3aIpONIOHOBAHUM AJITOPUTMOM, BU3HAUYCHO HOBUH PO3IOALI IIOTOKIB 1 3arajbHy BEJIMYMHY CKOPEro-
BaHOTO MOTOKY 3 KOXHOTO KJIacy cepBicy. AHali3 pe3yJbTaTiB MiATBEPANB, IO 3aCTOCYBAHHS OIC-
PAaTUBHOTO YHpPaBIiHHS Tpa(ikoM y BHUTISLAI peMapmIpyTu3amii T03BOJSIE iICTOTHO ITiABUIIUTH
3arajbHy IPOIYCKHY CIIPOMOXHICTB MEpEXi i BEIMYMHY MOTOKY IpH Bigmosax. Puc.: 1. Tabm.: 1.
Bubmmorp.: 7 Hazs.

UDC 004.8

Online traffic management in MPLS computer networks / Zaychenko O.Yu. // System Re-
search and Information Technologies. — 2015. — Ne 1. — P. 68-76.

The problem of traffic management of different classes of service in MPLS computer
networks is considered. This problem is formulated as a rerouting problem of flows of different
service classes under failures of channels and nodes while preserving the quality of service (QoS).
The mathematical model of this problem is constructed and the algorithm to solve it is suggested.
This algorithm allows to determine new routes for requests which were rejected due to failures and
reroute them over new virtual routes so that to maximize the value of transmitted global flow.
Experimental studies were conducted to estimate the efficiency of the suggested algorithm of traffic
management of different classes of service. The problem of optimal choice of carrying capacities
and flows distribution was solved. Further fault states were simulated and flows rerouting was
performed using the suggested algorithm, the new flow distribution and the total value of the
corrected flow from every service class were determined. The results analysis confirms that
application of operative traffic management as a rerouting allows to promote the general capacity of
a network and increase the total flow value in a case of faults of network elements. Figs.: 1. Tabl.: 1.
Refs.: 7 titles.

YK 004.93

CunTe3 HeHpPOHHHX MepeX Ha OCHOBi eBogamoniiinoi omrumizamii / Ouaiilinnk A.O.,
Cy660tin C.0O. // CucremHi pocmipkeHHs Ta iHpopmauiiiai texuosorii. — 2015. — Ne 1. —
C. 77-86.

VY cTarTi PO3IIAHYTO EBOMIOUIHHHUN MiAXIA Ui CTPYKTYPHOTO CHHTE3y HEHPOHHUX MEPEXK.
3anporoHOBaHO HOBHil METO]] MyJbTHMOJAIBHOTO €BOJIFOLIHOTO MOIIYKY 3 KJIaCTepU3aLli€0 Xpo-
MocoM. Po3poOiieHnii MeToT 3aCHOBAaHHUHI Ha 171e1 OJJHOYACHOTO IMOIIYKY AEKITBKOX ONTUMYMIB, IIPH
SKOMY XPOMOCOMH TPYIYIOThCS y KJIACTEPH 3a IXHIM PO3TAIIYBaHHAM Y NPOCTOpi nouyky. Takum
4UHOM (POPMYIOTBCS CTAOLIBHI CYOmOMyIIALil B Pi3HHX KIIacTepax, 3a0e3Mmeuy€eThesi pi3HOMaHITHICTb
HOIIYKY 1 A0OCATAEThCS 301KHICTD 10 PI3HUX JIOKAJbHUX MIHIMYMIB , 1[0 JIO3BOJISIE 3HANUTH apXiTeK-
TYpy HEHpOHHOI Mepexi, OJM3bKy 10 onTUMaibHOI. Po3pobneHo mporpamue 3a0e3neuyeHHs, 110
peaitisye 3anporOHOBaHHH METOJ, a TaKOX MPOBEICHO EKCIICPHMEHTH 3 HOro JOCIIUKCHHS MpH
BUPIIIEHHI IPAaKTUYHUX 3aBAaHb. Puc.: 3. Tabun.: 3. Bibmiorp.: 14 Ha3s.

YK 004.93
CuHTe3 HEHPOHHBIX ceTeil Ha 0CHOBe IBOMIONHOHHOI onTtuMu3anun / Oaeiinuk A.A., Cy660-
THH C.A. // CuctemHi pocnimkeHHs Ta iHdpopMamniitai Texaomuorii. — 2015. — Ne 1. — P. 77-86.

B craTbe paccMOTpeH HBOIOIMOHHBIN TOIXO] ISl CTPYKTYPHOTO CHHTE3a HEHPOHHBIX CETeH.
IIpemnoskeH HOBBIN METOA MyJIBTUMOJIAIBHOTO HBOJIIOIIMOHHOTO MOUCKA ¢ KIacTepu3anuel XpoMo-
com. Pa3paboTaHHBI METOA OCHOBAaH HA HJE€ OJHOBPEMEHHOTO MOMCKA HECKONBKUX ONTUMYMOB,
TIpU KOTOPOM XPOMOCOMBI TPYIITUPYIOTCS B KIACTEPHI IO UX PACIONOKEHUIO B MPOCTPAHCTBE IIO-
ucka. Takum oOpazom GopMUpYIOTCS CTaOMIBHBIE CYOOMyIISINU B Pa3IMYHBIX KiIacTepax, odec-
MEeYMBaeTCsl pa3HOOOpa3ue MOUCKA M JOCTUTAETCS CXOAUMOCTh K Pa3IUYHBIM JIOKAIBHBIM MHHUMY-
MaM, YTO TO3BOJISIET HAITH apXUTEKTypy HEHPOHHOU ceTH, OIM3KYI0 K oNTHUMalbHOM. Pa3paborano
MpOrpaMMHOE 0OecTeueHne, peallu3yIolee MPeUIOKEHHBIH METO/I, a TaKKe MPOBEAEHbI IKCIIEPH-
MEHTBHI TI0 €r0 MCCIIC0BAHMIO IIPH PELIEHNH PaKTUYeCKuX 3aad. Puc.: 3. Taoun.: 3. bubmmorp.: 14 Ha3s.
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MATEMATHYHI METOJH, MOJEJII, MATHEMATICAL METHODS, MODELS,

MPOBJIEMHM 1 TEXHOJIOT'Ti JOCJIKEHHS PROBLEMS AND TECHNOLOGIES FOR
CKJIAJHUX CUCTEM COMPLEX SYSTEMS RESEARCH
VK 519.718.2

MaremaTnyeckasi Mo/ieJIb HAT€KHOCTH /ISl AaHAJIN3a NMPHYHH HEPAGOTOCIIOCOOHOCTH CHCTEMBI
¢ pa3aeJIbHBIM HArpy304HbIM pe3epBupoBanuem / Llepoosckux C.B. / CucreMHi goCimKeHHS
Ta iHpopMariiai TexHomorii. — 2015. — Ne 1. — C. 87-98.

IMpemnoxkena MaTeMaTuueckasi MOJICNb HaJ@KHOCTH CHUCTEMBI C Pa3JeibHBIM Harpy304HBIM
pe3epBUpOBaHUEM, NPEeHA3HAYCHHAS U1 AaHAJIM3a IPUYUH HEpabOTOCIOCOOHOCTH TaKOH CHCTEMBI.
Monens chopMupoBaHa B Tpu 3Tana. Ha mepBoM — HaaeXHOCTb CHCTEMbl MATEMaTHYECKH OIHCa-
Ha AMHAMUYECKHM JIEPEBOM OTKa30B, 0COOCHHOCTh KOTOPOTO 3aK/II0YAETCS B TOM, YTO €0 JIOrHYec-
KHe OJIOKH 3a1aloT HE TOJBKO YCIIOBHE HEpaOOTOCIIOCOOHOCTH CHCTEMBI, a TaK XKe yCJIOBHS Iepepa-
CrpelieieHus] Harpy3Ku MeXy 3j1eMeHTaMu. Ha BTopoM srame 1o JMHaMHYeCKOMY JepeBy OTKa30B
HOCTPOCHA U IIPOaHAIN3UPOBaHA MaTeMaTHYecKass MOJeNb rpada COCTOSHUH U NepexoJoB CHCTe-
Mbl. Ha TperbeM — Mogzenb rpada npeoOpa3zoBaHa B PacIICIVICHHYIO OJHOPOJHYIO MapKOBCKYIO
mozenb. ITo pe3ynpraTaM BBIYMCICHHS TOJTYYECHBI BEPOSTHOCTHBIC XapaKTEPHCTHKH MHOXKECTBA
MHHHMAJBHBIX CEUYCHHH M YCTAHOBJICHO HauOoJiee BEpPOSTHYIO MPUYMHY HEpabOTOCIOCOOHOCTH
cucteMmsbl. [lokazaHo, 9TO ¢ yBeJMUCHHEM IPORODKUTEIBFHOCTH SKCINTyaTalluy, Hanbojee BeposiT-
Has IIpUYMHA HepaboToCIocOoOHOCTH MeHseTcsa. Takoe IOBe/ieHHe ToKa3aTeleil HaJIeXHOCTH CHC-
TeMbl 00YCIIOBIIEHO BIMSHUEM IEpepaclpe/ieNieHusi Harpy3Ki MeX1y dJIeMEHTaMH, HapaOOTKH KO-
TOPBIX pacHpeseneHsl 1o 3akoHy BeiOymna. Puc.: 3. Tabxn.: 1. bubnuorp.: 11 Ha3s.

UDC 519.718.2

Mathematical reliability model for failure cause analysis of a system with separated derating
redundancy / Shcherbovskykh S.V. // System Research and Information Technologies. —
2015.— Ne 1. —P. 87-98.

The mathematical reliability model of a repairable system with a separate derating redun-
dancy for the failure causes analysis of such a system is proposed. The model is formed in three
stages. An the first stage, the system reliability is mathematically described by a dynamic fault tree,
whose main feature is that its logic blocks define not only the failure condition of a system, but also
the conditions for load-sharing between the components. At the second stage, based on the dynamic
fault tree, the mathematical model of the state and transition graph of the system is constructed and
analyzed. At the third stage, the graph model based on the tensor analysis is transformed to a split
homogeneous Markov model. According to the calculation results, the probability characteristics of
the minimal cut set are determined and the most likely system failure cause is recognized. It is
shown that with increasing the duration of usage, the most likely system failure cause changes. Such
a behavior of system reliability indices is due to the impact of load-sharing between components
whose lives have Weibull distribution. Figs.: 3. Tabl.: 1. Refs.: 11 titles.

YK 519.6
IIpo nesiki aaropuTMu peryjsipusauii 1Jjs po3B’si3aHHs iHTerpaasHux piBasiHs / I'apt JLJL.,
Mamnoiino M.B. // CucremHi mociijpkeHHs Ta iHGopMmamiiiHi TexHomorii. — 2015. — Ne 1. —
C. 99-110.

JlocmimkeHo MUTaHHS MO0 HAOMMKEHOTO BiNIIYKaHHS CTIHKMX PO3B’SA3KiB HEKOPEKTHUX 1H-
TETPAIBHAX PIBHIHB 3 MOCTIHHIMHI MEXaMU IHTETPYBaHHS 3a JOIIOMOTOIO NTPOEKIiifHO-ITepaiiHux
peryJIIpU3yIounx cxeM, 3acHoBaHMX Ha MeTonax A.H. Tuxonosa i B.M. ®pinmana. 3anponoHosa-
HHUHU MiAXig nependaydae 3aMiHy peryisipu30BaHOrO iHTETrPabHOTO PIBHSHHS JESIKOIO MOCIiIOBHIC-
TIO OUIBII MPOCTHX ANMPOKCHMYIOUMX HOTro CKIHYEHHOBHUMIPHHX 33/1a4 Ha CYKYITHOCTi CiTOK, IO
nopiOHro0ThCs. [Ipy bOMY JUISL KOXKHOI 3 «HAONIMKEHHMX» 3a/1ad 3a JOIOMOTOI0 NesKoi iTepamiii-
HOT Ipoueaypu Oy Iy€ThCs JIMIIE ASKiTbKA HAOIMKEHB 10 PO3B’SI3KY, OCTAHHE 3 SIKHX 32 JJOIIOMOTIOI0
KYCKOBO-JIHIHHOI iHTEpIOJIsALii OepeThCs 3a MOYaTKOBE HAONKEHHS B ITEpalliifHOMY MpoIeci Ayt
HaCTYIHOI «HaOMmKeHo» 3anadi. ITocaiIoBHICTS JIHIHHNX IHTEPIOIAHTIB MOOYAOBaHUX HaOIIKe-
HHX PO3B’SI3KIB OTOJIOIIYETHCS OCIIIOBHICTIO HAOIMKEHb 10 PO3B’SI3Ky BUXIJHOTO IHTETPabHOTO
piBHsHHA. [IpoBeneHO NOPIBHAIBHMII aHaii3 OOYMCIIOBAIBHUX AaJIrOPUTMIB 3 BHKOPUCTaHHAM
PI3HHX CTpaTerii peryispusamii, TPOJEMOHCTPOBAHO iX NPaKTHYHY 30DKHICTD Ha MPHUKIAAL
PO3B’s13aHHSA KOHKPETHHUX 3aa4. bibmiorp.: 13 Ha3B.
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UDC 519.6
On some regularization algorithms for solving integral equations / Hart L.L., Manoilo M.V. //
System Research and Information Technologies. — 2015. — Ne 1. — P. 99-110.

The problem of approximate finding stable solutions of ill-posed integral equations with con-
stant integration limits is investigated with the use of the projection-iteration regularizing schemes
based on Tikhonov’s and Fridman’s methods. The suggested approach assumes a substitution of the
regularized integral equation for some sequence of more simple finite-dimensional problems that
approximate this equation on the set of shrinking grids. For each approximate problem, only several
approximations to the solution are found with applying some iterative procedure and the last of them
is taken for the initial approximation in the iterative process for the next approximate problem with
the use of the piecewise linear function. The sequence of constructed approximate solutions' linear
interpolants is defined as the sequence of approximations to the initial integral equation’s solution.
A comparative analysis of computational algorithms using various regularization strategies is car-
ried out, the practical convergence of these algorithms for solving concrete problems is demon-
strated. Refs.: 13 titles.

METOAU AHAJII3Y TA YIIPABJITHHS METHODS OF SYSTEM ANALYSIS AND
CUCTEMAMMU B YMOBAX PU3UKY CONTROL IN CONDITONS OF RISK AND
I HEBU3HAUYEHOCTI UNCERTAINTY CONDITIONS

VIIK 519.8

AnbTepHaTHBHI anropurmu jxedassigikanii / 3ak FO.A. // Cucremui nociimpkenns ta indopma-
wiitai rexuonorii. — 2015. — Ne 1. — C. 111-120.

VY pa3i HassBHOCTI MEPEKPHUTTIB (OBEPIIEIB) 1 PI3HUX 32 BEIMYMHOIO JIIHIBICTHYHUX TEPMiB y He-
CHUMETPHYHUX (QYHKIIH NPUHATIEKHOCTI, IPEACTABICHUX Y BUIIIANI LR-IHTEpBalliB, HAa BIIMIHY BiX
BioMux MeToxiB fedas3idikarii, 3HAUCHHS BUX1THOI 3MIHHOI pO3pax0OBYEThCS B Jiala3oHi po3risi-
HYTHX TUIBKH B L-it a00 R-ii 4YacTHH JIHTBICTHYHUX TEPMiB, SIKi IEPEKPHBAIOTh OAWH OJHOTrO. 3a-
MPOIIOHOBAHO AJTOPUTMHU Ta (HOPMYJIbHI BUpa3u OOYMCIICHHS 3HAUYEHHS BUXIJTHOI 3MiHHOI, sIKa BH-
3HA4a€ThCS HA OCHOBI pe3yibTaTiB Fuzzy-10rivyHoro BUCHOBKY. 3alipONOHOBaHI arOPUTMU MOXYTb
OyTH BUKOPHCTaHI B CHCTEMax yNpaBiHHs, TEXHIYHIN Ta MeauuHil aiarHoctuui. Puc.: 4. bibmiorp.:
6 Ha3B.

UDC 519.8
Alternative algorithms for defuzzification / Zak Yu.A. // System Research and Information
Technologies. — 2015. — Ne 1. — P. 111-120.

In the case of overlap (overlay) and different size linguistic terms in asymmetric membership
functions represented as LR-intervals, in contrast to the known defuzzification methods, the value of
the output variable is calculated in the range considered only in the L-th or R-th parts of linguistic
terms that overlap. Algorithms and formula expressions are proposed for calculating the output vari-
able, which is determined on the basis of Fuzzy-inference. Proposed algorithms can be used in con-
trol systems, technical and medical diagnostics. Figs.: 4. Refs.: 6 titles.

VIK 681.5
YnpaBiiHHsA CHiBBiAHOIIEHHAMH KOOPAMHAT KOTHiITHBHOI MoOJeJi CKJAIHOI CHCTeMH IpH
HecTilikomy iMmyabcHomy mpoueci / Pomanenko B.Jl., MinsBcskmii F0.J1. // Cuctemui mocii-
JoKeHHs Ta iHopmaniiiHi TexHoorii. — 2015. — Ne 1. — C. 121-129.

Po3risiHyTO NHTAHHS TPO YHPABIIHHS CIIIBBITHOIICHHSMH KOOPIHMHAT KOTHITMBHHX KapT
(KK) B ymoBax HecTilikux iMmynscHuX npoueciB y KK. [lns po3s’s3aHHs wi€el 3agadi po3po0ieHo
Mmerto[ crabimizauii koopauHat Bepiina KK Ha 3amaHux piBHAX HULSIXOM (DOPMYBaHHS KepyHOYHX
IistHb, siki AirfoTh Ha Bei Bepmmau KK. [lns mporo aunamika KK mpencrarieHa y BUMISOl Mojeni
THUITy «BXIJl — BHXiJ[» Yy HOBHHX 3HaueHHSX koopauHat BepmmH KK. Jlns 3abe3nedeHHs CTiHKOCTI
3aMKHEHOI CHCTEMH KepyBaHHs, C()OPMOBAHO ETAJIOHHY MOJENb JMHAMIKM 3 Hamepel 3aJlaHuMU
3HAQUEHHSIMU TIOJIOCIB cHcTeMH. Ha OCHOBI TOTOXXHOCTI Iii€l Moneni Ta XapaKTepUCTHYHOTO
HOJIIHOMY 3aMKHEHOI CHCTEMH BHM3HAYalOThCs IapaMeTpH 3aKOHY KepyBaHHs. 3ajaya KepyBaHHS
criBBigHoIIeHHsAMH KoopanHaT KK po3s’si3ana 0e3 BBeICHHs 3BOPOTHOTO 3B 53Ky LIIIXOM (opmy-
BaHHS BEKTOpa 33aBANBHUX [isSHb Ha OCHOBI JIIHITHOTO CHiBBiIHOMIEHHS MK kKoopauHatamu KK.
PosrisyTo npaxtnunuid npukitan KK ¢ynkunionyBanss koMepiiiiHoro 6anky. Ha ocHoBi mudpo-
BOTO MOJICJIIOBaHHS PO3B’s3aHa 3a/ia4ya MiATPUMKH 3aJaHOTO CHIBBIAHOIIEHHS MK oOcsramu Kpe-
IUTHOTO Ta JIETIO3UTHOTO MOPTQENiB MpHU HECTIMKOMY IMIyJIbcHOMY mpoueci. Puc.: 6. Bibmiorp.:
5 Ha3B.
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UDC 681.5

Coordinates ratio control for a cognitive model of a complex system under an unstable im-
pulse process / Romanenko V.D., Milyavsky Yu.L. // System Research and Information Tech-
nologies. — 2015. — Ne 1. — P. 121-129.

The ratio control of cognitive maps (CM) coordinates under an unstable impulse process is
discussed. To solve this problem, the method for stabilization of CM nodes at given levels was de-
veloped, which generated controls impacting all CM nodes. For this purpose, CM dynamics is rep-
resented as an «input — output» model in complete values of CM nodes coordinates. For closed loop
system stabilization, a reference model with preassigned values of poles is built. Control law pa-
rameters are evaluated based on the identity of this model and the closed loop characteristic poly-
nomial. The problem of CM coordinates ratio control is solved without feedback based on master
controls which are formed using linear ratios between CM coordinates. Practical example of CM for
commercial bank operations is discussed. The problem of maintaining the specified ratio between
volumes of loans and deposits portfolios under an unstable impulse process is solved by means of
digital modeling. Figs.: 6. Refs.: 5 titles.

YIK [519.876.5:530.182]:553.98

MeToabl KOMILIEKCHOTO aHAJIN3a MOJEJHPOBaHHUS Mpoluecca BbITeCTeHHs] He)TH TeNnJIOHOCH-
TeJieliM ¢ yuyeToM eddexta rugHopo3peiBa / bomoda A.Sl., Cunuyk A.M., SIpomax C.B. // Cuc-
TEMHI JJOCIIJUKEHHS Ta iHpopMariifai rexHomorii. — 2014. — Ne 1. — C. 130-140.

Ha ocHoBe pa3pa0OTaHHBIX METOJOB KOMIUIEKCHOTO aHalM3a, CO3JaH MOAXOJ K PELICHHIO
HEJIMHEHHBIX KPAaeBbIX 33/1a4 HEM30TEPMHUYECKOH MHOTO(ha3HOH (HUIBTPAIIMH B 3JIEMEHTaxX IUIOA/L-
HOT'O 3aBOJHEHMS B YCIIOBHSAX BO3MYIIEHHsS (QHIBTPAIIMOHHOTO TEUEHHUs TPEIIMHAMHU THIpaBIHUeE-
CKOro paszpbiBa Imacta. [locTpoeH YMCIIOBOM anropuT™M [Uisl pacyera THAPOJAMHAMHYECKON CEeTKH,
OTBICKAHUS TOJIEH TeMIIepaTyphl ¥ HACBHIIEHHOCTH, KOOPAWHAT KPUTHIECKHUX TOYEK, (PHIbTPaOH-
HOTO pacxojia Kak Ha HarHeTaTENbHBIX, TaK M HA SKCIUTyaTAaI[MOHHBIX CKBa)KMHAX, MOMEHTOB Bpe-
MEHH TIPOpPHIBA BBHITECHSIOIIETO PEarcHTa M IMOJIHOTO 3aBOJHEHMS DKCIUTYyaTAI[HOHHBIX CKBAaXKHH,
pacueT 3HadeHHH 00beMa BBITECHEHHOTO (DIIOMAA HA MPOTSHKCHUH ONPEINICHHOTO BPEMEHH H CO-
OTBETCTBYIOLIEro 00beMa, OCTABIIEroCs B IUIACTE B IPOU3BOJIBHBIII MOMEHT BPEMEHH, B YACTHOCTH,
HOCJIE TIPEKPAIEHHUS] TPOLECCca BRITECHEHHS, a TAKKE OTBHICKAHHSI MECTOHAXOXKIICHHUS Y4aCTKOB «3a-
cTosi» HehTH U ToMy mogoOHoe. IIpoBeeH aHann3 YMCIOBBIX PACUETOB MEpepacHpeIeeHUs] COOT-
BETCTBYIOLIMX (PUIBTPALIMOHHBIX XapaKTEPUCTHK M YCTAaHOBJIEHbI OCOOCHHOCTU MPOTEKAaHHS IPO-
mecca BHITECHEHHS HE(TH B CIydasx HEM30TEPMHIECKOH U M30TepMHuUecKoi ¢umbTpammu. Puc.: 3.
Bubmmorp.: 9 Ha3B.

UDC [519.876.5:530.182]:553.98
The complex analysis methods for modeling the oil displacement process by the heat transfer
fluid taking into account the hydraulic fracturing effect / Bomba A.Ya., Sinchuk A.M., Yaro-
schak S.V. // System Research and Information Technologies. — 2015. — Ne 1. — P. 130-140.
Based on the complex analysis methods developed by the authors, an approach was developed
for solving nonlinear boundary value problems of a non-isothermal multiphase filtration in the ele-
ments of flooding under conditions of the filtration flow perturbation by the hydraulic fracturing
cracks. The numerical algorithm is constructed to calculate the hydrodynamic grid, the fields of
temperature and saturation, the coordinates of critical points, the filtration rate of injection and pro-
duction wells, the time of fracturing fluid penetration and complete flooding of wells. With this
algorithm, we calculate the volume of fluid displaced during the specified amount of time and the
corresponding volume remaining in the reservoir at any given time, in particular after stopping the
injection, as well as determining the oil «stagnation» locations and the like. An analysis of numeri-
cal calculations of redistribution of the corresponding filtration characteristics was performed and
the specific properties of the oil displacement process in cases of non-isothermal and isothermal
filtrations were determined. Figs.: 3. Refs.: 9 titles.
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