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VK 681.3

B104YHO-AMATOHAILHBINA TOX0 K HEOTPHLATEIbHON (AKTOPHU3AUMH Pa3peKeHHbIX JHHIBHCTHYECKHX
MaTPHIl H TEH30POB CBEPX00JIbLIOI PAa3MePHOCTH C HCHOJIL30BAHHEM JATEHTHOro pacnpeneienust n-
puxie / A.B. AuucumoB, A.A. Mapuenko, J.M. HacupoB // Kubepueruka u cucremusiii ananus. 2018.
Tom 54, Ne 6. C. 3-10.

In.: 5. Tabn.: 0. Bibmiorp.: 15 Hazs.

AnnoTanus. ONUCaHbl aITOPUTMEI HEOTPHIATEIEHOH (haKTOPH3auH Pa3peKEHHBIX MATPUI H TEH30POB.
PaccMOTpeHO HCIONB30BaHUE JTATEHTHOTO pacmpenencHus upHxie s MpUBEACHUS MATPUI H TEH30POB K
6II0UHO-ANArOHAIBHOI (hopMe AT MapauIeNH3aluy BEYUCICHHN H YCKOPEHUSI HEOTPUIATENbHON (hakTopu3a-
IIUM JIMHTBUCTUUYECKUX MATpPHIl H TEH30POB CBEpX00bIIoi pasmepHocTH. IIpennoxkeHHas MOJEIb HO3BOISET
JIOTIOJIHATH MOJIC/IN HOBBIMU JaHHBIMHU 0€3 HEOOXOMMOCTH BBIIIOJIHATE HEOTPULIATEIBHYIO (DAaKTOPHU3ALHIO BCe-
TO CBEpXOOJIBIIOrO TEH30pa 3aHOBO.

KuiroueBbie ciioBa: HCKyCCTBCHHLIﬁ HHTEJUICKT, KOMIIBIOTEPHAs JIUHIBUCTHKA, NAPAJICIIbHBIC BBIYHMCIICHUSA.

Buouno-iaronaabHuii miaxina 10 HeBin’emHol hakTopu3anii po3pizkeHNX JIHIBICTHYHUX MATPUUb i TeH-
30piB HA/IBEIMKOI PO3MIPHOCTI 3 BHKOPHCTAHHSAM JaTeHTHoro posnoainy Jipixae / A.B. Anicimos, O.0.
Mapuenko, E.M. Hacipos // Kibepueruka Ta cucremuuii ananiz. 2018. Tom 54, Ne 6. C. 3-10.

AmnoTanis. OnucaHo alrOpuTMH HeBix’ eMHOI (akTopu3anii po3pi/keHNX MaTpulb i TeH3opiB. Posrms-
HYTO BUKOPHUCTaHHS JIATEHTHOro po3noainy Jlipixie Juisi npuBEICHHS MaTPHLb 1 TEH30piB 10 OJIOYHO-Aiaro-
HaJIBbHOT GOpPMH [UTs mapasenizanii 00YnuCIeHb i MPUCKOPEHHsI HeBiA €MHOI (haKTOPU3ALMH JIIHIBICTHYHUX MaT-
PHILb 1 TEH30PiB HA/BEIMKOI PO3MIPHOCTI. 32 JOMOMOrOI0 3aIPOIOHOBAHOI MOJEI MOYKHA IOTMOBHIOBATH MO-
Jieli HOBMMHM JlaHMMHK 6e3 HeoOXIJHOCTI 3HOBY BHKOHYBAaTH HEBiJ €MHY (PaKTOpPH3alil0 BCHOTO HaJBEIHKOIO
TEH30pa.

KimiouoBi cjioBa: mTydHHil iHTEIEKT, KOMITIOTEPHA JIHTBICTHKA, MapaielibHi OOUMCICHHS.

Block diagonal approach to the non-negative sparse linguistic extra large matrices and tensors
factorization using the latent Dirichlet distribution / A.V. Anisimov, O.0. Marchenko, E.M. Nasirov //
Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 6. P. 3-10.

Abstract. In this paper, algorithms for the non-negative factorization of sparse matrices and tensors, a
popular technology in artificial intelligence in general and in computer linguistics in particular, are described. It is
proposed to use the latent Dirichlet distribution to reduce matrices and tensors to block-diagonal form for
parallelizing computations and accelerating the non-negative factorization of linguistic matrices and tensors of
extremely large dimension. The proposed model also allows the models to be supplemented with new data without
having to perform non-negative factorization of the entire super-large tensor anew from the very beginning.

Keywords: artificial intelligence, computational linguistics, parallel computations.

VK 004.8 +519.2
CuHepreTnyeckne acneKkTsl MoaequpyeMmsbix TexHosoruii / FO.U. [yopos // KubGepHeTika u CHCTEMHbIN
anamm3. 2018. Tom 54, Ne 6. C. 11-17.

In.: 2. Tabn.: 1. Bibmiorp.: 13 Ha3s.

AnnoTtanus. PaccMoTpeHa caMoopraHu3anusl, Kak CHOCOOHOCTb OTKDBITBIX CHCTEM K CaMOCOBEpIIe-
HCTBOBaHHIO. [loka3aHO, 4TO B Ipolecce caMOOPraHH3alny JIF000il TeXHOIOTHH BCETa IPUCYTCTBYET aHTPO-
nomopdHas coctapisiionas. OTME4eHO, YTO OPTaHU3ALMA 1 CAMOOPTaHU3aLHUs IPOSKTUPYEMOH CHCTEMBI BCET-
J1a MO>KET OBITh onpezeneHa. IIpuBeieH KOHKPETHBIH IpUMep ONpe/ieeHus CaMOOpraHU3alluy TEXHOJIOTUH pa-
0OTBI TEILIOMACCOOOMEHHOTrO armapara. PacCMOTpEeHbl CHHEPreTHYeCKHEe aCMeKThl TEXHOJOTHH, [aHO
000CHOBaHHE KPUTEPHSI paOOTOCIIOCOOHOCTH TEXHOJIOTHH, OCYIIECTBICHA (pOpMalIH3alus TEXHOIOTHH, cdop-
MYJIIPOBAHBI BBIBOABI M peKoMeHaanuu. OTMedeHo, YTO aOCOIIOTHOE B3aUMOJCIHCTBUE Iaphl JIEMEHTOB TEX-
HOJIOTHH (MaKCHMAalIbHas OPTaHU3aNisl) JOCTHIAeTCsl IPH IPOMOPLIHOHAIBHOM PACIIPeieIeHHH Pabodyero Mare-
pHaa o B3aUMOJCHCTBYIONIMM >IEMEHTaM, a HAWIydIIHH pe3ynbTaT (MakCHMajbHas OPraHH30BaHHOCTh) —
1pyu abCONIOTHOM COOTBETCTBUM SHTPOIMH B3aUMOJCHCTBYIONIMX 3JIEMEHTOB TEXHOJIOTHU.

KuroueBble €/10Ba: CHHEPreTHKa, OPraHN30BaHHOCTb, CAMOOPTaHHU3ALHs], TEXHOJIOTHS, TEeIIOMACCOOOMCHHBIH
arnmapar.

CunepreTuyHi acnexkTH Mojaeab0BaHuX TexHousorii / ¥0.I. lyopos // KiGepHeTrnka Ta CHCTEMHHH aHAi3.
2018. Tom 54, Ne 6. C. 11-17.

Amnotanis. CaMoopraizamilo po3IJISIHYTO SIK CAMOBIOCKOHAJICHHS BiOKPUTUX cHcTeM. IlokasaHo, mo B
npoueci camoopraHizauii OyIb-IKOI TEXHOJOTIl 3aBKIM € aHTPONOMOp(HA CKIaJoBa. 3a3HAYCHO, IO
OpraHizawilo i caMoOpraHizauilo MPOEKTOBAHOI CUCTEMH MO)KHA BU3HAYMTH 3aBXIU. HaBeJEHO KOHKpETHWi
MPHKIJIA]] BU3HAYCHHS CAMOOPraHi3alii TeXHOJIOrii poOOTH TeIIIOMacOOOMIHHOIO arnapaTta, 10 BKIIF0Yae CHHepre-
THYHI aCMEKTH TEXHOJIOTii, OOIPYHTYBaHHS KPHUTEpIIO INpaIe3[aTHOCTI TEXHOJIOril, (opMai3amio TeXHONOTIT,
BHCHOBKHM Ta PEKOMEHallii. 3a3HaueHo, 10 a0COJIOTHA B3aEMOJIiS MApH €IEMEHTIB TEXHOJIOTii (MakcHuMasbHa
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Opramizamis) JIOCATA€TbCA Il HPONOPIIHHOTO PO3MOALTYy poOOYOro Marepially IO MOBEPXHI €IEMEHTIB, IO
B3a€MOiIOTh. Haiikpammit pesynpraT (MakCHMalbHa OpPraHIi30BaHICTB) JOCATAETHCS IS aOCOITIOTHOL
BIZIMOBIZIHOCTI €HTPOMil B3a€MOJIIOYMX €JIEMEHTIB TEXHOJIOTI.

KurouoBi c;10Ba: cuHepreTyka, OpraHi3oBaHiCTh, CAMOOpPTaHi3allis, TEXHOJIOTs, TEIIIOMAacOOOMIHHUI amapart.
Synergetic aspects of simulated technologies / Yu.l. Dubrov // Kibernetika i sistemny;j analiz. 2018. Vol. 54,
N 6. P. 11-17.

Abstract. In the paper, self-organization is considered as self-improvement of open systems. It is shown that
in the process of self-organization of any technology, there is always an anthropomorphic component. It is noted that
organization and self-organization of the projected system can always be determined. A specific example of the
determination of self-organization of the heat-exchange equipment operation technology is given, which includes:
synergetic aspects of technology, justification of the working capacity of the technology, technology formalization,
conclusions and recommendations. It is noted that absolute interaction of a pair of technology elements (maximal
organization) is achieved when the working material is proportionally distributed over the interacting elements. The
best result (maximum organization) is achieved when the entropy of the interacting elements of technology is
absolutely consistent.

Keywords: synergetics, organization, self-organization, technology, heat and mass transfer apparatus.

YK 0048/519.7

Pemenue npod/1eMbl JHHAMHYECKOH aIaNTHBHOCTH CHCTEM MCKYCCTBEHHOI'0 MHTEJLIEKTA, OCYLIeCTBJIs-
OINUX YyNpaBjieHHe JHHAMHYECKHUMH TeXHHYecKHMMH oObexktamu / B.B. Xmienko, P. Crpikenenxwu,
N. Korynsak // KuGeprnernka m cucremuslii anamms. 2018. Tom 54, Ne 6. C. 18-26.

In.: 0. Tabm.: 0. BiGmiorp.: 9 mHass.

AnnoTanusi. VccienoBaHbl BOIPOCH! MOBBIICHHST OBICTPOICHCTBUS U YCTOHYNBOCTU CUCTEM HCKYCCTBEH-
HOT'0 MHTEJUICKTA, YIPABISIIOINX ANHAMHYCCKIMH TEXHIYECKUMH 00bekTaMu. PaccMoTpena rpobiiema BeIducIie-
HUS OITHMAJIBHOTO MOMEHTA IEPEeKITIOUCHHS] CHCTEMON MCKYCCTBEHHOTO MHTEIUICKTa ¢ OJHOTO Kjlacca Iporpam-
MHOTO 00€CIeUeHHs Ha APYrol MO KPHUTEPHIO CTENCHH >KECTKOCTH MOJENHN 00BbeKTa ympasieHus. [Ipemioxkeno
PpeLICHHE TaHHOI IPOOIEMBI Ut OOIIEro CIydast JHHAMHUKH 00BEKTa YIPABJICHHS, KOT/Ia CTCHEHb KECTKOCTU €ro
MaTeMaTUYECKOH MOJIEIN MOJKET CYIIECTBEHHO H3MEHATHCS BO BpeMst (DYHKIIMOHHPOBAHUS U HEOOXOIUMO JHHA-
MHYECKOE ONpe/Ie/ICHHe MOMEHTA MEPEeX0/ia OT CTAHAAPTHBIX METOJI0B YHCIICHHOTO HHTEIPUPOBAHNS K CIICIIHAIIH-
3UPOBAHHBIM YHCICHHBIM METOJaM, IHpeAHA3HAUCHHBIM Il pacdera XKECTKHX MOJCNCH.

KiioueBble c10Ba: MaTeMaTHIECKOE MOJICIHPOBAHHE, YIIPABICHHE TEXHUUECKHMU CHCTEMAaMH, HCKYCCTBEHHBIN
HHTEJUICKT.

Po3p’si3anHst Npod/ieMu AMHAMIYHOI BAPIaTHBHOCTI CHCTEM IITYYHOIO iHTeJEKTY, 110 3AiiiCHIOIOTH KepyBaH-
HSl TMHAMIYHAMH TeXHiYHUMH 00’ekTamu / B.B. Xunenko, P. Crpxenenxi, I. Koryasik / Kibepueruka Ta
cucremuunii anamis. 2018. Tom 54, Ne 6. C. 18-26.

AHoTauisi. BUBYCHO NUTaHHS MiIBUILEHHS MBUIKO/IT i CTIHKOCTI CHCTEM HITYYHOT'O IHTENEKTY, IO KePYITh
JIMHAMIYHHMH TEXHIYHUMH 00’eKTaMH. PO3IIsiHYTO 3a/1a4y OOYMCIICHHS ONTHMAIBLHOIO MOMEHTY IMEPEMUKAHHS
CHCTEMOIO IITYYHOT'O IHTEJIEKTY 3 OJJHOTO KJIacy MpOrpamMHOro 3a0e3IeueHHs Ha HIINIA 32 KPUTEPIEM CTYIICHS KO-
peTKOCTI Mozeni 00’eKTa KepyBaHHsI. 3arpoOIOHOBAHO PO3B’sI3aHHS L€l NPoOIeMH ISl 3arajbHOr0 BHIIAJKY M-
HaMIKH 00’€KTa KepyBaHHs1, KOJIM CTYIIHb )KOPCTKOCTI HOro MaTeMaTHYHOI MOZENi MOXKe ICTOTHO 3MiHIOBATHCS ITiJt
vac (QyHKIIOHYBAaHHS 1 MOTPIOHO JMHAMIYHO BH3HAYATH MOMEHT IIEPEXOJy BiJ CTAaHIAPTHHX METOJIB YHCEIBHOTO
IHTerpyBaHHs [0 CIELiali30BaHUX YHCEIBHHX METOAIB, NPH3HAUCHUX JUIL PO3PAXYHKY JKOPCTKUX MOJETCH.

KurouoBi cioBa: MareMaTH4HE MOJIC/IIOBAHHA, KEPYBaHHSA TEXHIYHUMHU cucreMamu, HITy‘{HHﬁ HWHTECJICKT.

Solving the problems of dynamic variability of artificial intelligence systems that control dynamic
technical objects / V.V. Khilenko, R. Strzelecki, I. Kotuliak // Kibernetika i sistemnyj analiz. 2018. Vol. 54,
N 6. P. 18-26.

Abstract. The paper investigates increase in performance and stability of artificial intelligence systems that
control dynamic technical objects. The problem of calculating the optimal switching time of the artificial intelligence
system between the software classes by the criterion of the degree of rigidity of the model of the control object is
considered. The solution of this problem is proposed for the general case of the control object dynamics when the
rigidity of its mathematical model can significantly change during the operation and it is necessary to dynamically
determine the transition time from standard methods of numerical integration to specialized numerical methods
intended for calculating rigid models.

Keywords: mathematical modeling, control of engineering systems, artificial intelligence.
Anredpanveckue cBOiCTBa siiep 00001eHHBIX HelipodyHkuuii / @.9. I'eue, O.FO. Myueca // Kubepueru-
Ka u cucreMmHbiii anamm3. 2018. Tom 54, Ne 6. C. 27-36.
In.: 0. Tabm.: 0. Bi6umiorp.: 20 Ha3B.

AnnoTtanus. PaccMoTpeHs! 000OIICHHbIE HEHPOHHBIC JJIEMEHTHI, ONPEIeNeHBl YCIOBHS PEaIH3yeMOCTH
(yHKIMI anreOphl JOTMKH HAa TAaKUX JIEMEHTAX. BBeleHO NOHATHE MOIM(HUIIMPOBAHHOTO sipa OyJIeBbIX (YHKIMIT
OTHOCHTEIIBHO CHCTEMBI XapaKTepOB IPYIINIbI, Ha KOTOPOit 3aatotcst pyHKImK anreOps! oruky. IIpruse/ienst kpure-
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PHM TIPUHAICKHOCTH STUX (YHKIMH K Kiaccy 0000mIeHHBbIX HelpodyHkimit. VccnenoBana anreOpanyeckas
CTpyKTYypa sinep OyneBbIx HefipodyHkimit. Ha 0CHOBEe CBOIMCTB MAaTpHUIL TONEPAHTHOCTH YCTAHOBIICH DSl HEOOXOIHU-
MBIX YCIIOBHil peanu3yeMocTd OyJieBbIX (yHKIMHA oJHUM OOOOIICHHBIM HEHPOHHBIM 31eMeHTOM. [lonyuyeHHble B
paboTe pe3yJbTaThl HO3BOJLIIOT pa3paboTaTh d((EKTHBHBIE METO/IbI CHHTE3a LICJIOUUCICHHBIX 000OIIECHHBIX Hel-
POHHBIX JIEMEHTOB ¢ OOJIBIINM YHCIOM BXOJOB, KOTOPEIC MOTYT OBITh YCHEIIHO IPUMEHEHBI B 3a1a4axX KOMIIpec-
CHH U TIepefiaudl MH(OpMAlUW, a TAalke B 3a7adaX DaclO3HABAHMS JUCKPETHBIX CHTHAJIOB.

KuroudeBble ci10Ba: 0000IICHHBII HEHPOHHBII 3JIEMEHT, AP0 (YHKIHUH, CIEKTP (YHKIUHU, XapaKTep IPYIIIb,
CHHTE3, MaTPHUIIa TOJIEPAHTHOCTH.

YIK 681.5+519.7
AdareépaivHi BJacTHBOCTI siiep y3arajibHenux Heiipogynkuiii / ®.E. T'eue, O.FO. Myaeca // Kibepuernka
Ta cucreMHuii anamiz. 2018. Tom 54, Ne 6. C. 27-36.

AHorauis. Po3rsiHyTO y3araJibHEHI HEHpPOHHI €JIEMEHTH, BCTAHOBJICHO YMOBH PEali3oBHOCTI (YHKIIN
aireOpH JIOTIKH Ha [HX eIEMEHTaX. YBEICHO MOHATTS MOAH(DiKOBAHOTO siapa OyiaeBux (YHKIIH BITHOCHO cHC-
TEeMHU XapaKkTepiB IPyNH, Ha sIKii 3aJal0Tbest (YHKLIT aareOpH JIOriKM, HABEACHO KPUTEPIl HAJEKHOCTI LHX
¢yHKUiil 1o wiacy y3aransHeHHX HelpodyHkmiil. JlocmimkeHo anredpaidHy cTpyKTypy saep OyJeBHX HeHpo-
(yHKIii, Ha OCHOBI BIaCTUBOCTEI MATPUIIb TOJICPAHTHOCTI OTPHMAHO HHU3KY HEOOXIHUX yMOB PEai30BHOCTI
OyseBux (yHKLUI OMHUM y3arajlbHCHHM HEHPOHHHM eneMeHTOM. OnepikaHi pe3ysibTaTH JalTh 3MOTY PO3pO-
OuTH eeKTHBHI METOIM CHUHTE3Yy LIIOYHMCIOBUX Y3arajJbHEHHX HEHPOHHMX €JIEMEHTIB 3 BEJIMKUM YHCIOM
BXO/IIB, sIKi MOJKHA YCIIIIIHO 3aCTOCOBYBATH B 3a/1a4ax Kommpecii i nepexaBanus iHdopmaliii, a TakoxX y 3a1a-
YaxX PO3Mi3HABAHHS AUCKPETHHX CHUTHAIIB.

Ku1104oBi c10Ba: y3araqbHEHUN HEHPOHHUIT €IeMEHT, SApo GYHKILIT, cneKkTp QYHKIIT, XapakTep Tpymu, CHHTE3,
MaTpHLS TOJICPAHTHOCTI.

The algebraic properties of cores of generalized neurofunctions / F. Geche, O. Mulesa // Kibernetika i
sistemnyj analiz. 2018. Vol. 54, N 6. P. 27-36.

Abstract. In this paper, we consider generalized neural elements and study the conditions for the
implementation of the functions of the algebra of logic with such elements. The concept of a modified core of
Boolean functions is introduced in relation to the systems of groups’ character where the functions of the algebra
of logic are defined. The criteria for belonging these functions to a class of generalized neural functions are given.
The algebraic structure of the core of Boolean neurofunctions is investigated and number of necessary conditions
for the implementation of Boolean functions by one generalized neural element are established based on the
properties of tolerance matrices. The received results allow elaborating efficient methods of synthesis of integer
generalized neural elements with many inputs, which can be used in problems of information compression and
transmission and discrete signal recognition.

Keywords: generalized neural element, core of function, function’s spectrum, group character, synthesis,
tolerance matrix.

YK 519.766:004.415.5

HoBble pyHKIHOHAIBbHBIE BO3MOKHOCTH CHCTEMbI 00Pa00TKH €CTECTBEHHOSI3bIKOBBIX cnenupuKkanmii u
cpena ee ¢pynkuuonupoBanusi / H.M. Mumenko, M.K. Mopoxosen, O./I. ®ennxanko, E.B. ITesuk,
H.H. Iléroaesa // KuGepnernka u cucremuslii anamu3. 2018. Tom 54, Ne 6. C. 37-46.

In.: 4. Tabn.: 0. Bibniorp.: 3 Ha3B.

Annotanus. Onucana cpena GyHKIHOHUPOBAHUS S36IKOBOTO IIPOLECCOpa, NMPEIHAa3HAYEHHOTO M 00-
PpaboTKH MoJeNel MOBEACHUS CHCTEM, IIPEACTAaBICHHEIX Ha €CTECTBEHHOM si3bIKe. JlaHHas cpesia obecreunBaeT
HACTPOHKY SA3BIKOBOTO IIPOLECCOPA, OCHOBHEIM ITAIIOM KOTOPOH SIBIACTCS IOCTPOCHHE CHHTAKCHIECKOH TabIu-
sl [IpeanoxeH moaxon K aBTOMATH3AUH IOCTPOCHHS NPOLYKIMH IpaMMaTHKU, IPEIHA3HAUCHHBIX AT I10-
HOJIHCHHS] CHHTAKCHYECKOI TaOJMIbl, UCIHOJIB3YEMOH S3BIKOBBIM IPOLECCOPOM.

Kumouesbie cioBa: QyHKIMoHambHas crienuuKanms, 1361koBoii nponeccop, KC-rpaMmmarika, cioBaph KiIo-
9eBhIX CIIOB.

Hogi ¢pynkuionanbni MOXKIMBOCTI cHcTeMH 00pOOKHM NPUPOIHOMOBHUX cnenudikaniii Ta ceperosume i
¢yuxuionyBanusi / H.M. Mimenko, M.K. Mopoxoseus, O.J1. ®eiizkanko, €.B. Iltesmk, H.M. Ilorosesa //
KibepHernka Ta cucremHumii anamiz. 2018. Tom 54, Ne 6. C. 37-46.

Anorauis. Onucano cepenoBuile GpyHKIIOHYBaHHS MOBHOTO TPOLECOPa, KUl MPU3HAYCHO 11 00p00-
KU MOJIeJIeH MOBEIIHKM CHCTEM, 1110 MO/aHi HaTypaibHOI MOBOIO. Lle cepenoBuiie 3a0e3nedye HalalTyBaHHL
MOBHOTO HPOLECOPa, OCHOBHHM €TAIIOM SIKOrO € MOoOY/10Ba CHHTAKCHYHOI TaOMIHII. 3alpOIOHOBAHO MiJXiJ 10
aBTOMAaTH3aLii NOOYI0BH IPOIYKIIH IpaMaTUKH, 1[0 IPU3HAYCHI JJIs IOIIOBHEHHSI CHHTAKCUYHOI TaOIHLL, SKY
BUKOPHCTOBYE MOBHHH HPOIIECOp.

KumouoBi ciioBa: dynkuionansHa cnenubikaris, MoBHuit npouecop, KB-rpamarika, CIIOBHUK KIIOYOBUX CIIiB.
New functionalities of the system for natural-language specifications processing and its operating
environment / N.M. Mishchenko, M.K. Morokhovets, O.D. Felizhanko, Y.V. Shtelik, N.N. Shchogoleva //
Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 6. P. 37-46.
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Abstract. The paper describes the operating environment of the language processor intended for for handling
behavior models of systems represented in natural language. This environment provides tuning of the language
processor; the main stage of this tuning is construction of a syntax table. An approach is proposed for automating the
construction of grammar rules intended for replenishment of the syntactic table that the language processor uses.

functional specification, language processor, context-free grammar, keyword dictionary.

V]IK 681.322.012
YabTpabbIcTphIii KJIeTo4HbIH MeTox yMHO:keHuss MaTpun / JI.JI. Eadumosa / KubepHeTnka 1 CHCTEMHBIH
ananu3. 2018. Tom 54, Ne 6. C. 47-55.

In.: 3. Tab6n.: 0. Bi6miorp.: 7 Ha3zs.

AHHoTauus. PaccMOTpeH yibTpaOBICTPbId KIETOYHBI METOJ YMHOXKEHHSI MATpHI], KOTOPBIH ONepupyer
KJICTOUHBIMH HOJIMATPHULIAMH, B3aHMOJICHCTBYET C H3BECTHBIMH KJICTOUHBIMH METOJAMU YMHOKCHHSI MATPHILL U MHU-
HMMU3UPYET BBIUMCIIUTEIBHYIO CIIOKHOCTH HMOTYyYEHHBIX HAa MX OCHOBE KJIETOUHBIX AHAJIOTOB M3BECTHBIX alIrOpHT-
MOB YMHOXKEHHs MaTpuIl Ha 12.5 %. B3anmoseiicTBre yibTpabbICTPOro MeToza ¢ 00be/IMHEHHBIM KIIETOUHBIM Me-
TOJIOM I103BOJISIET JOCTUYb HAUBBICLINIA 110 CPABHEHUIO C N3BECTHBIMU KJIETOUHBIMU METO/IAMH IIPOLIEHT MUHUMU3a-
uun (45.2 %) MyJbTHUIUIMKATHBHOW, A[UTMTHBHOW M OOIICH CIIOKHOCTEH HW3BECTHBIX AITOPHUTMOB YMHOKCHHS
Matpull. OIeHKa BEMUCIHTEILHON CI0KHOCTH YIbTPaObICTPOro METO/a JaHa Ha MPUMEPax MOIydeHHUs KIeTOUHBIX
AHAJIOrOB TPAJUIHOHHOTO AATOPHTMA YMHOMKCHHS MATpHIL.

KuroueBble ci10Ba: iHeitHas anre6pa, KIETOUYHBIE METOIBI, CEMEICTBO KJIETOYHBIX METOJI0B YMHOKEHHE Mart-
pHUL, KJICTOYHBIC AHAJIOTH aJIrOPHTMOB YMHOXKCHHS MAaTPUIL.

YabTpamBuaKuii KIITHHHA MeTo MHo:keHHs1 MaTpuus / JI.JI. €ndimosa // KibepHernka Ta cucreMuuit
anaimisz. 2018. Tom 54, Ne 6. C. 47-55.

AHoTauis. Po3rystHyTO yNBTpAIIBUIKHIT KITITHHHMIA METOJ MHOXCHHS MaTpHllb, SIKHIl OIepye KIITHHHUMU
ITIMATPHULISIMK, B3aEMOJIIE 3 BIJOMUMH KIITHHHHUMH METOJAMH MHOYKCHHS MaTpHIlb Ta MiHIMi3ye OOUYHCITIOBAIIbHY
CKJIAJHICT OTPHMAHUX Ha IXHilf OCHOBI KIITHHHHX aHAJIOTIB BIIOMHUX QITOPHTMIB MHOMKEHHSI MaTpHilb Ha 12.5 %.
Bzaemoxis yIbTpaIIBUAKOr0 METOy 3 00 €IHAHNM KIITHHHUM METOJOM MHOXKCHHS MaTpHIb 3a0e3edye HailBHIIMH
TOPIBHSHO 3 BIZIOMUMH KJITHHHAMH METOJaMHU BiJICOTOK MiHimi3ari (45.2 %) MyJIbTHILTIKATUBHOI, aJATUBHOI Ta 3a-
rabHOI CKIIAJHOCTI BiJOMUX aJIrOPUTMIB MHOKCHHSI MATPHILh. OLIHKY O0UHCITIOBATBHOT CKIIAIHOCTI YIIBTPALIBHIKOTO
METO/Ty HaBECHO Ha MPHKJI/IaX OTPUMAHHS KIIITHHHHX aHAJIOTIB TPAMLIHHOTO &JITOPUTMY MHOYKEHHS MATPHULLb.

Kurodosi ciioBa: niniiiHa anreOpa, KITHHHI METOAM, CiM’sl KJIITHHHAX METOJIB MHOXKCHHSI MaTpHILlb, KIITHHHI
QHAJIOTH AITOPHTMIB MHOXXCHHS MAaTpHIIb.

An ultrafast cellular method of matrix multiplication / L.D. Jelfimova // Kibernetika i sistemnyj analiz.
2018. Vol. 54, N 6. P. 47-55.

Abstract. The author considers the ultrafast cellular method of matrix multiplication, which operates by
cellular submatrices, interacts with well-known matrix multiplication cellular methods, and minimizes by 12.5%
the computational complexity of cellular analogs of well-known matrix multiplication algorithms derived on
their basis. The interaction of the ultrafast cellular method with the unified cellular method of matrix
multiplication provides the highest (in comparison with well-known methods) percentage (equal to 45.2%) of
minimizing of the multiplicative, additive, and overall complexities of the well-known matrix multiplication
algorithms. The computational complexity of the ultrafast method is estimated using the models of getting
cellular analogs of the traditional matrix multiplication algorithm.

Keywords: linear algebra, cellular methods, family of cellular methods of matrix multiplication, cellular
analogs of matrix multiplication algorithms.

CUCTEMHU AHAJII3 SYSTEMS ANALYSIS

YK 519.21:658.7

MapkoBcKHe MOJIeJIH CHCTEM ¢ ABYMsI THIIAMH 3asiBOK W Pa3JNYHBIMH NMOJIMTHKAMH NONMOJTHEHHs 3ama-
coB / A.3. Meaukos, JI.A. Ilonomapenko, U.A. Anues // Kubepretnka u cucreMusiit ananus. 2018. Tom 54,
Ne 6. C. 56-74.

In.: 5. Tab6n.: 5. Bi6miorp.: 20 Ha3zs.

AnHoTanus. IIpennoxeHsl MapKOBCKHE MOJIEIN CUCTEM 0OCITY KUBaHUSA—3aIaCaHuUs C JBYMs THUIIAMH 3a-
SIBOK, B KOTOPBIX HCIIOJIb3YIOTCSI JIBE MOJIMTUKH IOTIOJTHEHHMS 3aI1aCOB: B O/IHOM MOJIMTUKE 00BEM MOCTABIACMBIX
3aI1acoB SIBJISIETCS TOCTOSTHHON BEJIMUMHOMN, a B IPyroi MOIUTUKE — MepeMeHHOM. [l 1ocTyna 3asBOK BbICO-
KOT0 IPHOPUTETA HET OIPAaHUUEHNUI, 3asIBKM HU3KOIO NIPUOPUTETA MIPUHUMAIOTCS JIMIIb TOTAa, KOT/la CyMMap-
HOE YHCIIO 3asBOK B CHCTEME MEHbIIIe 3aJaHHOTO IOPOrOBOro 3HaUeHUs. Pa3paboTaHbl METOIBI pacyeTa Xapak-
TEPHCTUK H3y4aeMBIX CHCTEM H PEILICHBI 331a4l UX ONTHMH3AIUK. [IpuBeIeHbI pe3ynbTaThl YUCICHHBIX JKCIIe-
PHMEHTOB.

KiroueBble cioBa: cucrema O6CHy)KI/IBaHI/I$[—3aHaCaHI/I$[, TIOJIUTUKA TIOTIOJTHEHUS 3arlacoB, PAa3sHOTUIIHBIC
3as1BKH, METOJA pacydeTa, ONTUMH3alUA.
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MapxkoBcbKi MoJeti cucTeM 3 JBOMA TUIIAMHM BHMOT i Pi3HUMH HOJIITHKAMM NONOBHEHHs 3anacis / A.3.
MeurikoB, JI.A. Ilonomapenko, I.A. AnieB // Kibepreruka ta cucremunmii anams. 2018. Tom 54, Ne 6.
C. 56-74.

AHoTauist. 3anpONOHOBAHO MAPKOBCHKI MOJIENI CHCTEM 00CITyrOBYBaHHs—3alacaHHs 3 JBOMa THIIAMH BHMOT,
B SIKHX BUKOPUCTOBYIOTHCS JIBI HOJITUKU TOTIOBHEHHS 3allaciB: B OJHIN MOJITHLI 0OCAT OTPUMYBaHHX 3aIlaciB €
MOCTIMHOK BEJIMYUHOKO, @ B IHILIH MOMITHLI — 3MIHHOK. J[JIst IOCTYITy BUMOT' BUCOKOI'O TIPIOPUTETY HEMae oOMe-
JKEHb, BUMOTH HIKYOTO TIPIOPUTETY BUKOHYIOTBCS JIAILIE TOIi, KOJIM CyMapHa KUTbKICTh BUMOT Y CHCTEMi € MEHIIIOI
BIJI 33/IaHOTO TMOPOTrOBOTO 3Ha4YeHHs. PO3po0IeHO MeToM OOUKCIICHHS! XapaKTEePUCTHK OCTIIKYBAaHHX CHUCTEM 1
po3B’si3aHO 3amadi 1XHBOI onTuMmizauil. HaBeneHO pe3ysbTaTé YMCIOBHX EKCHEPHUMEHTIB.

KurouoBi cioBa: cuctemMa 00CIIyroByBaHHS-3allacaHHs, ITOTITHKA ITIONOBHEHHS 3aIaciB, PI3HOTUIIHI BUMOTH,
METOJI PO3PaxyHKY, ONTHMIi3allis.

Markov models of systems with two types of customers and different replenishment policies /
A.Z. Melikov, L.A. Ponomarenko, I.A. Aliyev / Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 6. P. 56-74.

Abstract. Markov models of queuing-inventory systems with two types of customers are proposed. In
these systems, two kinds of replenishment policies are used: policies with fixed and variable size of order.
High-priority customers have no access constraints while low-priority customers are accepted if the total
number of customers in the system is less than a given threshold. Methods are developed to calculate
performance measures of the systems under study and problems of their optimization are solved. Results of the
numerical experiments are shown.

Keywords: conveyor, queuing-inventory system, replenishment policy, customers of different types,
calculation method, optimization.

YIK 330.115
OnTHMH3aIHOHHbIE MO/Ie/IN aHTUTeppopHcTHYeckoii 3anmThl / B.M. Hopkun // KuGepHerrka n cCUCTEMHBIIT aHa-
m3. 2018. Tom 54, Ne 6. C. 75-88.

In.: 0. Ta6n.: 0. BiGmiorp.: 33 Hass.

Annotanus. Jlan 0630p MaTeMaTHYECKHX MOJEJICH U 3aJad 110 INIAHUPOBAHHIO aHTUTEPPOPUCTHUESCKHX
U CIICHHUANIBHBIX OLEpPALHil: 3a4a4 KOHTPOJIS TEPPUTOPHH, 3a1ad 3aLUThl KPHTUYECKONH HH(PACTPYKTYphI (OmH-
ChIBAGMOM ONTUMHU3ALNOHHBIMU MOJCISIMHU), OIOKMPOBKH TPAHCIIOPTHBIX M MH(OPMAIMOHHEIX ceteil. [Tokasa-
HO, 4TO MHOTIME 3a/{a4d KOHTPOJIS TEPPUTOPUH CBOJATCS K M3BECTHBIM ONTHMM3AIMOHHBIM 3a7a4aM TCOPUH
rpaoB, MOUCKY KpaTYAHIINX MyTeil 1 MHHUMAJIbHBIX MOKPBITHHA. 3a1a4n 3aIUThl KPUTHYECKOI HHPPACTPYK-
TYpbI ¥ OJIOKUPOBKH CETEil CBOJITCS K PEIICHHUIO MIPOBBIX CTOXAaCTHYECKHX MUHHUMAKCHBIX 3aj1ad. IIpemara-
I0TCSl YHCJICHHBIE METOABI PEIICHHs 3THX 3aJad.

KiroueBble c10Ba: aHTHTEPPOPUCTUYCCKHE OINEPAIMH, KOHTPOIb TEPPUTOPHH, 3allUTa KPUTHUECKOI MHppac-
TPYKTYpPBbI, CTOXaCTUUECKAs! ONTHMH3ALHs1, ONTHMHU3ALMS Ha rpadax, GJI0KUPOBKa ceTeil, MUHUMAKCHBIC 3a/[a4u.
Onrumizaniiini moaesi anturepopuctuynoro 3axucry / B.l. Hopkin // KibepHeTnka Ta cucTeMHuiA aHai3.
2018. Tom 54, Ne 6. C. 75-88.

AwnoTtanis. HaBeneHo orysi MaTeMaTHYHHX MoJelneil 1 3ajay 3 IUIaHyBaHHS aHTUTCPOPHCTHYHHX Ta
CIeNiaJIbHUX OIlepaliii: 3aad KOHTPOIIIO TEPHUTOPii, 3a/1ad 3aXUCTy KPHTHIHOI iHPPACTPYKTypH (OMHCYBaHOI
ONTHUMIi3alifHUMU MOJEIISIMHU), OJIOKYBaHHS TPAHCHOPTHHUX Ta iH(opManiiinux Mmepex. Ilokasano, mo 6arato
3a7a4 KOHTPOJIIO TEPUTOPIT 3BOAATHCS A0 BIJOMHX ONTHUMIi3alliiHUX 3a1a4y Teopii rpadis, momyKy HalikopoT-
LIMX HUISXIB 1 MIHIMQJIbHUX MOKPUTTIB. 33/1a4i 3aXUCTY KPUTUYHOI iHPPACTPYKTYPH i OJIOKYBaHHS MEPEX 3BO-
JUITBCSL 10 PO3B’SI3aHHS IMPOBHX CTOXACTUYHMX MIHIMAKCHHX 3aiad.

Ki104o0Bi cj10Ba: aHTUTEPOPUCTUYHI Omepallii, KOHTPOJIb TEPUTOPIT, 3aXUCT KPUTHYHOT iHPACTPYKTYpH, O110-
KyBaHHS MEpEeX, CTOXaCTHYHA ONTHMI3allis, ONnTHMi3alis Ha rpadax, MiHIMakcHi 3ajaadi.

Optimization models of anti-terrorist protection / V.I. Norkin // Kibernetika i sistemnyj analiz. 2018.
Vol. 54, N 6. P. 75-88.

Abstract. The paper gives an overview of a number of mathematical models and problems on planning
anti-terrorist and special operations. These are problems of monitoring a territory, protecting critical
infrastructure (described by optimization models), interdicting transport and information networks. It is shown
that many territory control problems are reduced to well-known optimization problems on graphs, shortest paths
search, and minimal coverages on graphs. The problems of protecting critical infrastructure and interdicting
networks are reduced to stochastic minimax game problems.

Keywords: anti-terrorist operations, territory control, critical infrastructure protection, network interdiction,
stochastic optimization, optimization on graphs, minimax problems.

VK 519.816
OuennBanne 000CHOBAHHOCTH MPHHSATHS MHOTOKPUTepHaNbHbIX pemennii / M.M. Iloremkun // Kubep-
Hetrka W cucreMHbii anamu3. 2018. Tom 54, Ne 6. C. 89-95.

In.: 0. Tabm.: 3. Bi6umiorp.: 20 Ha3s.
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AHHOTalll/lﬂ. HpHBCZ{eH OJIX0 K ONCHUBAHHUIO 000CHOBAaHHOCTH pemem/lﬁ, KOTOPBIC ITIPUHUMAKOTCS OTHO-
CHUTEJIBHO CJIOKHBIX CHUCTEM C HCIIOJIB30BAHUEM MHOTOKPUTEPHAJIBHBIX METO0B. Hpeﬂnomeﬂo OILICHUBATH 00-
OCHOBAHHOCTB II0 COOTBETCTBYIOLIEMY KPUTCPUIO, KOTOpLIfI TIPEATIOIaracT HE TOJIBKO BBINIOJIHEHUE OLICHKHU pe-
3yJbTATOB, IMOJYYCHHBIX C ITOMOIIBIO MHOTOKPUTCPUATBHBIX MCTOI0B, HO U YUCT MPCABAPUTCIIBHBIX JTAIIOB, CBA-
3aHHBIX C IIOAT OTOBKOM HUCXOOHBIX JAaHHBIX.

KiioueBble ci0Ba: anbTepHATHBA, KPUTEPUil 0OOCHOBAHHOCTH, MHOTOKPUTEPHAIBHOE NPHHATHE PELICHUI,
MHOTOKPHTEPHAIBHBIA METO/, 000CHOBAHHOCTB, MOKa3aTelb OOOCHOBAHHOCTH.

OuiHoBaHHs 00IPYHTOBAHOCTI NPUIHATTS OaraTokpuTepiiinux pimens / M.M. Ilorsomkin // Kibepretu-
Ka Ta cucreMHui anamiz. 2018. Tom 54, Ne 6. C. 89-95.

Awuorauiss. HaBemeHo minxin 10 OLIHIOBaHHS OOIPYHTOBAHOCTI pillleHb, SIKi MPUHMAIOTHCSI CTOCOBHO
CKJIQHUX CHCTEM 3 BHKOPHCTAHHSIM OaraTOKpUTEpiHHHX METOHIB. 3ampoOIIOHOBAHO OLIHIOBATH OOIPYHTO-
BaHICTh 3a BIINOBIJHUM KpHUTEpieM, SIKH nepe0adae He JIMILE OL[iHIOBAHHS pe3yJ/IbTaTiB, OTPUMaHKX 3a Oara-
TOKPUTEPIITHIME METOIAMH, a i ypaxyBaHHs MOTIEPEIHIX €TaliB, OB’ SI3aHUX 3 MTOTOBKOIO BUXIIHHUX JTaHUX.

KuiouoBi ci10Ba: anpTepHaTHBa, OaraTOKpUTEpiiHE NPUIHSTTS PillicHHs, 0araTOKpUTEPIHHUI METO, KPUTEpIiit
OOIPYHTOBAHOCTI, OOIPYHTOBAHICTb, ITOKAa3HHK OOIPYHTOBAHOCTI.

Evaluating the substantiation of multicriteria decision-making / M.M. Potomkin // Kibernetika i sistemnyj
analiz. 2018. Vol. 54, N 6. P. 89-95.

Abstract. The paper gives an approach to the assessment of the validity of decisions made for complex
systems using multicriteria methods. It is also proposed to evaluate the validity based on the relevant criterion,
which involves not only assessing the results obtained by the multicriteria methods but also takes into account
preliminary stages related to preparation of the initial data.

Keywords: alternative, validity criterion, multicriteria decision-making, multicriterion method, substantiation,
validity index.

VK 517.988
HHepunoHHbIe TUOPUIHbIE METObI PACLIEIUIEHUS /ISl ONepaToOpHbIX BKJIYeHuii / B.B. Ceménon // Ku-
Oepuerrka u cucremublii aHaimu3. 2018. Tom 54, Ne 6. C. 96-104.

In.: 0. Tabn.: 0. Bi6miorp.: 20 Ha3B.

AHHOTALHUS. HpeZ[J'IO)KeHLI HOBBIC MHECPLUOHHBIC aJITOPUTMBI IJIs1 PEIICHUSA OIICPATOPHBIX BKJIIOUCHHUN C
MaKCUMaJIbHbIMU MOHOTOHHBIMH OII€paTopamu, L[eﬁcmy}oanH B FHHBGepTOBOM IIPOCTPAHCTBE. AHFOpI/ITMBI
OCHOBaHbI Ha HHepHHOHHOﬁ OKCTPAOJIAUN U TPEX M3BECTHBIX METOJAX: aJlTOPUTME PACHICTICHU HeHra n
JABYX I‘PI6pI/II[HI)IX AIropuTMax Iyl arrpoKCUMalUuyU HEIIOABUIKHBIX TOUCK HEPACTATUBAIOIMINX OIIEPATOPOB. HO-
Ka3zaHbl TCOPEMBI O CUJIBHOW CXOAMMOCTH TIOPOXKACHHBIX aJITOPUTMaMU TOCJIEIOBATEIbHOCTEH.

KiiioueBbie €/10Ba: ONEPaTOPHOE BKIIOUCHHE, MAKCHMAIIbHBI MOHOTOHHBII OIIepaTop, THILOEPTOBO HPOCTPa-
HCTBO, MHEPLHOHHBIH MeToJ, anroput™ LleHra, rHOpHAHBIA alIrOPHTM, CHJIBHAS CXOIMMOCT.

Inepuiiini riopuani MeToan posneneHHs 1S onepaTopHux BKiIK04YeHb / B.B. Cemenos // Kibepuernka ta
cucremuuii anami3. 2018. Tom 54, Ne 6. C. 96-104.

AHoTauis. 3anpornoHOBaHO HOBI IHEPLIiHI AITOPUTMU JUI PO3B’SI3aHHS ONEPATOPHUX BKIIOYEHb 3 MaK-
CUMaJIbHUMU MOHOTOHHUMH OTI€paToOpaMu, IO JIII0Th Y TLIEOEPTOBOMY MPOCTOPi. AJTOPUTMHU TPYHTYIOThCS Ha
IHepLilHI} eKcTpanoysLii Ta TPOX BiJOMUX METOAAX: alrOPUTMI po3iieruieHHs L{enra i ABoX riOpuaHuX anro-
puUTMax Il apOKCHMALlii HEPYXOMUX TOYOK HEPO3TATYBAIBHUX OlepaTopiB. Jl0BEICHO TEOPEeMH MPO CHIIBHY
301KHICTh ITOPOJUKCHUX aJITOPHTMAMHU IIOCITITOBHOCTEH.

KuiouoBi ciioBa: omepaTopHe BKIIOYCHHS, MAKCHMAJIbHHI MOHOTOHHHI OHEpaTop, riabOepTOBHil MPOCTIp,
iHepuiiiHnii mMerox, anroputm lleHra, riOpuaHWKA aarOpUTM, CHIIBHA 30DKHICTB.

Inertial hybrid splitting methods for operator inclusion problems / V.V. Semenov // Kibernetika i sistemnyj
analiz. 2018. Vol. 54, N 6. P. 96-104.

Abstract. In this paper, new algorithms are proposed to solve operator inclusion problems with maximal
monotone operators acting in a Hilbert space. The algorithms are based on inertial extrapolation and three
well-known methods: Tseng forward-backward splitting algorithm and two hybrid algorithms for
approximation of fixed points of nonexpansive operators. Theorems on the strong convergence of the sequences
generated by the algorithms are proved.

Keywords: operator inclusion problem, maximal monotone operator, Hilbert space, inertial method, Tseng
algorithm, hybrid algorithm, strong convergence.

YK 519.6

Pemenue GurapMonuueckoii 3a1aun o crude miacTHHbI MeToA0M PuTHA ¢ HcnoIb30BaHHeM SIBHBIX ¢op-
MyJ1 ISt criaiiHoB nsitoii crenienn / O.H. JIntBun, O.0. Jluteun, U.C. Tomanosa // Kubepuernka u cuc-
TemHblid anamu3. 2018. Tom 54, Ne 6. C. 105-109.

In.: 0. Ta6n.: 0. Bibmiorp.: 8 Ha3s.
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AHHOTAUHUS. HpI/IBC,Z[eH AJITOPUTM PCLICHUA GI/IFapMOHPI‘{CCKOﬁ 3a/1a4M JIUIS JKECKO 3allleMJICHHOH Tuiac-
THHBI METOJIOM PUTIIA C HCITOJIB30BAHUEM SIBHBIX d)OpMyJ'[ JUISL CTUTAHOB TISATOM CTEIICHU Ha TpeyFOHLHOﬁ CETKE
Y3JIOB. HpOBelICH BBIYHCITUTEIIBHBII SKCHEPUMEHT I10 HAXOXKJACHHUIO PEUICHUA 3a/la4u Ha KBaL[paTHOﬁ obsactu
JJI1 pa3iIMIHBIX CXEM pa36HeHI/I$I.

KiroueBble ciioBa: CrulaiiHbl ISTOW CTereHH, OMrapMOHMYecKas 3ajada, cucreMa PuTia, NpsSMOyrojbHas
IUIACTHHA, JKECTKO 3alleMJIeHHas IUIaCTHHA.

Po3p’si3anHs GirapMoHivHoOi 3a1a4i npo 3ruH miacTuau MeroaoM PiTua 3 Bukopucranusam siBHUX (op-
MYJ JJ1s criaiiHiB n’sitoro creneds / O.M. JlurBun, O.0. JIuteuH, I1.C. Tomanosa // KibepHernka ta cuc-
Temamii anams. 2018. Tom 54, Ne 6. C. 105-109.

Amnotauis. HaBeneHo anropur™ po3B’si3aHHs OirapMOHIUHOI 3a1adi [UIsl >KOPCTKO 3aIl[eMIJICHO] IITACTHHU
MeTO/IOM PiTIa 3 BUKOPUCTAHHSAM SIBHUX (OpMyJ AJIsl CIUIAHIB I1ATOTO CTENEHs Ha TPUKYTHIM CITII BY3JiB.
IIpoBeneHo OOUMCTIOBANBHUN EKCIICPUMEHT i3 3HAXOKEHHsS PO3B’SI3KY 3a/adi Ha KBaApaTHiId oOnacti s
PI3HHX CXeM pO3OUTTS.

KurouoBi ciioBa: crutaitHu rm’storo creness, OirapMoHiuHa 3a/1a4a, cucteMa PiTiia, mpsMOKyTHA IUIACTHHA, KO-
PCTKO 3amiemieHa IIACTHHA.

Solving the biharmonic problem of a closed clamped plate by the Ritz method using explicit formulas for
spline of the fifth degree / O.M. Lytvyn, O.0. Lytvyn, I.S. Tomanova // Kibernetika i sistemnyj analiz.
2018. Vol. 54, N 6. P. 105-109.

Abstract. An algorithm is represented to solve biharmonic problems for a closed clamped plate by the
Ritz method using explicit formulas for splines of the fifth degree on a triangular grid of nodes. A
computational experiment is performed to find the solution of the problem on a square domain for various
partition schemes.

Keywords: splines of the fifth degree, biharmonic problem, Ritz system, rectangular plate, closed clamped plate.

VJK 620.179.1.001.5
CHUKeHHe KH3HEHHOTO pecypca 3/1aHUil NPH peryJsipHbIX B3pbIBHBIX Bo3jeiicrBusax / 10.H. Kaiiox,
B.A. Jlynnn, SI.A. Bepuyn // KubGepreruka n cucremusii anammu3. 2018. Tom 54, Ne 6. C. 110-118.

In.: 6. Tabn.: 1. Bi6miorp.: 14 Ha3s.

AHHOTamst. PaccMOTpeH METO/I SKCIIEPHMEHTAIBHO-TCOPETUIECKOI OLIGHKH YXY/IIICHHS PEcypca jKeme300eToH-
HBIX KOHCTPYKLIMH JKWJIbIX 31aHHH B YCIIOBUSX TOCTOSIHHO JCHCTBYFOIMX MACCOBBIX NPOMBIIILICHHBIX B3PHIBOB MOIII-
Hoctbto o 500 10 700 T B Kapbepe FOskHOro ropro-oboraturensHoro kombunara B r. Kpusoii Por (Ykpauna). Ha ocro-
Be 00pPa0OTKN MHOTOUHCIIEHHBIX JKCIIEPUMEHTAIBHBIX JAHHBIX U Pe3YJIBTaTOB MATEMAaTHIECKOTO MOJICITHPOBAHIIS HOMTY-
YeHa BEPOSTHOCTHAS MOJENb HMPOTHO3a YXYIIICHNS TEXHUYECKOTO COCTOSIHUS IKENe300eTOHHBIX KOHCTPYKIHI 31aHNUs.
PacyeTsl PHCKOB Pa3pyIICHHs HECYIIHX SMEMCHTOB 3/IaHUs [UISE €TO YS3BUMBIX 30H HO3BOJIHIN YTOYHHUTH CPOK SKCILTya-
TalMK (OH YMEHBILIWICS 10 CPABHEHHIO C HOPMATHBHBIM NpuOmm3utTensHo Ha 30 ner B 2012 r.).

KuroueBble coBa: pecypc, B3pBIB, PHCK, pa3pylIeHHE, SKCIIEPHMEHT, pacuer.
3HMIKEHHSI KMTTEBOrO pecypcy OyaiBesib min BiummBoM peryasipuux Budyxis / FO.I. Kamiox, B.A. Jlynin,
51.0. Bepuyn // Kibepnernka Ta cucremunii ananmiz. 2018. Tom 54, Ne 6. C. 110-118.

AHoTanisi. PO3rIsIHYTO METOJ EKCIEePHMEHTAIbHO-TEOPETUYHOrO OLIHIOBAHHS IMOTIPIICHHS Pecypcy
3aJ1i300€TOHHNX KOHCTPYKIIH JKNUTIOBHX OyIMHKIB B yMOBaX MOCTIHfHO AiFOYMX MACOBHX IPOMHCIOBHX BH-
OyxiB notyxHictio Big 500 mo 700 T Ha kap’epi IliBgeHHOrO TipHHY0-30aradyBaibHOr0 KoMOiHaTy y M. Kpu-
Buii Pir (Ykpaina). Ha ocHOBI 00poOIeHHSI YHCICHHUX KCIEPUMEHTAIbHHUX JaHUX 1 Pe3yJbTaTiB MaTeMaTHd-
HOT'O MOJICJIIOBaHHS OTPHMAHO MMOBIpPHICHY MOJIEIb IPOTHO3Y MOTIPIICHHS TEXHIYHOTO CTaHy 3ai300€TOHHUX
KOHCTpYKI# Oyisii LleHTpy AnTs40i Ta foHANBKOT TBOpUYOCTI «Mpis». Po3paxyHKu pU3HKIB pyiHHYBaHHS TPH-
MaJbHHX eJIeMEeHTIB OyIiBii [Uist ii Bpa3aMBUX 30H JO3BOJIHIM YTOUHUTH TEPMiH eKCILTyaTawii (BiH 3MEHILINBCS
B TOpIBHAHHI 3 HOpMaTHBHUM Tpubmm3Ho Ha 30 pokiB y 2012 p.).

KimouoBi ciioBa: pecypc, BUOYX, PU3MK, PYHHYBaHHS, CKCIEPHUMEHT, OOYHMCIICHHS.
Reducing the resource of buildings because of regular impact of large-scale explosions / I. Kaliukh,
V. Dunin, Y. Berchun // Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 6. P. 110-118.

Abstract. The authors consider the technique of experimental and theoretical evaluation of decreasing life
resource of reinforced concrete structures of residential buildings under permanent industrial large-scale explosions
of the capacity of 500 to 700 tons in the quarry of PGZK in Kryvyi Rih, Ukraine. On the basis of numerous
experimental data and results of mathematical modeling, a probabilistic forecast model has been obtained for
deterioration of the technical condition of reinforced concrete structures of the Children and Youth Creativity Center
“Mriya” located in the Ingulets district. Calculations of the risks of destruction of the load-bearing elements of the
building for its vulnerable areas have made it possible to correct the operation period of the building (by decreasing
it by ~30 years in 2012 as compared with the normative one).

Keywords: living resourse, explosion, risk, destruction, experiment, calculation.
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VK 519.217:519.718:519.837
CymecrBoBanne ¢ynkuuonanos JlsnmyHopa—KpacoBckoro s croxactudyeckux auddepeHumnannb-
HO-QYHKIMOHANLHBIX ypaBHeHHii MTo—CKopoxoaa npu ycJ0BHHM YCTOHYMBOCTH pelleHHii 10 BeposiT-

HOCTH ¢ KOHeYHBIM mocieneiictBuem / U.B. FOpuenko, B.K. SIcunckuii / KubepHeTrnka 1 CHCTeMHBIH aHa-
3. 2018. Tom 54, Ne 6. C. 119-133.

In.: 0. Tabx.: 0. BiGmiorp.: 28 Ha3s.

AHHOTauus. YCTaHOBIEHO, YTO [Vl IMHAMUYECKUX CUCTEM CIIy4ailHOH CTPYKTYpbl C KOHEUHOH Ipeblic-
TOpHeH, 00JIaJaloNIUX CBOWCTBOM TOH WM MHOI BEPOSITHOCTHOH YCTOIYHMBOCTH, CYIIECTBYIOT (DYHKIIHOHAJIEI
JIamynoBa—KpacoBCKOTO ¢ OHPEIENCHHBIME CBOHCTBAMH.

KiioueBble cj10Ba: CHCTEMBI CIIy4aiiHOH CTPYKTYpbI, OCIEACHCTBIE, YCTONYNBOCTD, (yHKIHOHAIb! JIsmyHo-
Ba—Kpacosckoro.

IcnyBanns ¢pyHknioHasiB JsIMyHOBa—KPAaCOBCHKOIO JJIsl CTOXaCTHYHHUX AH(epeHniaabHo-QyHKIiOHATL-
HHX piBHSAHB ITo—CKopoxoaa 3a yMoBM cTilikocTi po3B’si3KiB 3a iiMoBipHicTIO 3i cKkiHYeHHOIO micasiaiero /
L.B. FOpuenko, B.K. SIcuncbkmii / Kibepueruka ta cuctemHuii anamiz. 2018. Tom 54, Ne 6. C. 119-133.

AHoTanis. BcTaHOBICHO, M0 T JMHAMIYHMX CHCTEM BHIIQAKOBOI CTPYKTYPH 31 CKIHUYCHHOIO Ie-
pexicTopiero, sKi MalOTh BIACTUBICTH Ti€l UM iHIIOI HIMOBIpHICHOI CTiiiKOCTI, icHyrOTh (yHKIioHanmn JIsmyHo-
Ba—KpacoBChKOro 3 NEBHUMH BIACTHBOCTAMU.

KimouoBi ciioBa: cucremu BUNAKOBOT CTPYKTYPH, MICIsAIS, CTilKiCTb, QyHKII- oHamm JIsmyHoBa—KpacoBcbkoro.
The existence of Lyapunov—Krasovskii functionals for stochastic differential-functional Ito—Skorokhod
equations under the condition of the solutions stability on probability with finite aftereffect /
LV. Yurchenko, V.K. Yasynskyy // Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 6. P. 119-133.

Abstract. In the paper, it is established that for dynamic systems of random structure with finite prehistory
and with the property of one or another probability stability, there exist Lyapunov—Krasovskii functionals with
definite properties.

Keywords: systems of random structure, aftereffect, stability, Lyapunov—Krasovskii functionals.

VK 532.546:519.6

YuciieHHBIH MeTO/ pelleHus 3a4a4 WAeHTHGUKAUH MIAIero Kodg@uuueHTa 1 HCTOYHUKA B ypaB-
HeHNH KoHBekunu—peakunu / X.M. I'am3aes, C.O. I'yceiin3zane, I'.I'. 'acbiMoB // KubepHeruka u cuctem-
weii ananm3. 2018. Tom 54, Ne 6. C. 134-140.

In.: 0. Tabn.: 1. Bibmiorp.: 16 Hazs.

AnnoTtanus. Paccmorpena 3anada HACHTH(HUKALMK OXHOBPEMEHHO KHHETUYECKOTO KO3((GUIIEHTa peak-
MM U (YHKUMH MCTOYHMKA, 3aBHCSIIUX JIMIIb OT HPOCTPAHCTBEHHON MEPEMEHHOW, B OJHOMEPHOM JIMHEHHOM
YpaBHEHNH KOHBEKIMH—PEaKIUH. B KadecTBe IOIOIHHUTENBHBIX YCIOBHH 3aJaHbl HEIOKAJILHOE MHTErPAIbHOE
YCJIOBHE Ha PEIICHHE yPAaBHEHHS H YCIOBHE (PUHAIBHOTrO IepeonpeieneHus. Jlannas 3a1ada OTHOCUTCS K KiIaccy
KOMOMHHMPOBAaHHBIX 00paTHBIX 3aja4. [IlyTeM HHTErpupOBaHMS YPABHEHHUS C MCIOIB30BAHUEM JIOMOIHHTEIBHOTO
MHTETPaJIbHOTO YCJIOBUS 3a/ia4ya npeodpaszyercs K KoapdUIueHTHOH 00paTHON 3a1a4e ¢ JIOKaJIbHBIMU YCIOBHS-
Mu. [IpoBOIUTCS AMCKPETH3ALMS TIPOU3BOHON 110 NPOCTPAHCTBEHHOM MEPEMEHHON ¥ IpeularaeTcsi Celuallb-
HOE TPEJICTABICHHE sl PEIICHHS [TOJIyYCHHON MOy IUCKPETHOI 3aauu. B pesynbTraTe 1t KaXI0ro IUCKPETHO-
TO 3HAYEHUs POCTPAHCTBEHHON MEPEMEHHO MOJTy IMCKPETHAs 3a/1a4a pacrajjaeTcs Ha ase: 3a1aqy Komm n -
HelfHOe ypaBHEHHE OTHOCHUTENBHO MPHOIIDKEHHOTO 3HAUEHHS MCKOMOTO KHHETHYeckoro koddduuuenra. s
omnpeeneHust GpyHKINKA HCTOYHNKA TAK/KE MOydeHa siBHast popmysa. st auciaeHHoro penenus 3agad Komm nc-
HOJIB3YETCs HesIBHBII MeTo | Diiepa. Ha 0CHOBE MPE/IoKEHHOr0 METO/IA IIPOBE/ICHbI YHCIICHHBIE SKCIICPUMEHTBL.

KiioueBble ¢/10Ba: ypaBHEHHE KOHBEKIMN-PEAKIMH, KOMOMHHPOBAHHAS 00paTHas 3a1a4a, Kod(pduunenTHas 00-
paTHas 3ajada, HEIOKaJIbHOE HHTErpajlbHOE YCIOBHE, MOTyAHCKPETHas 3ajada.

YucaoBuii MeTo] po3B’sizaHHA 3ajayi iteHTHdikauii Mosoamoro koedinieHra Ta aKepesia B piBHAHHI
KkonBeknii—peaknii / X.M. I'amzaes, C.O. I'yceiinzane, I'.I". I'acimoB // KiGepHeTrka Ta ciucTeMHNiA aHai3.
2018. Tom 54, Ne 6. C. 134-140.

AwnoTauisi. Posrisinyro 3amady izentudikarii 0gHOYACHO KiHETHYHOro koedimieHTa peakiii Ta (yHKIil
JDKepelia, 3aIeKHUX TUIBKH Bl MPOCTOPOBOI 3MIHHOI, B OZAHOBUMIPHOMY JIIHIHHOMY PiBHSHHI KOHBEKLii—peaKil.
SIK T0JIaTKOBI YMOBH 3aJ1aHO HEJIOKAJIbHY iHTErpallbHy YMOBY JUIsl PO3B’SI3aHHsI PIBHSIHHS | YMOBY (DiHAJIBHOTO T1e-
peBusHaueHHs. L5 3a/1aua HaNGKHUTH 10 Kiacy KoMOiHOBaHNX oOepHeHnX 3a1ad. LLIIsxoM iHTerpyBaHHs piBHSH-
Hsl 3 BUKOPHCTAHHSM J0JIaTKOBOI IHTErPAIbHOI YMOBH 3a/1a4y NEPETBOPIOIOTH Y KoehilieHTHY 00epHEHY 3anady
3 JIOKQJIbHUMH yMOBaMmu. IIpOBEICHO AMCKPETH3AII0 IMOXIAHOI 3a IIPOCTOPOBOIO 3MIHHOKO Ta 3alPOINOHOBAHO
CrieniaTbHUI BUTJISA TS PO3B SI3Ky OTPHMAHOI HAMIBIUCKPETHOI 3a1a4i. Y pe3yabTaTi At KOKHOTO IUCKPETHO-
ro 3HAYCHHs MPOCTOPOBOI 3MIHHOI HAMIBIMCKpPETHA 3a/a4ya PO3KIAAacThess Ha ABi: 3amady Komn Ta niniiiHe
PIBHSIHHSI BiJTHOCHO HAaOJIM>KEHOTO 3HAYEHHSI ITYKAHOTO KIHeTHYHOro KoedirienTa. s Bu3HaueHus QyHKIT oke-
pelia TakoX OTPUMAHO siBHY (opmyity. Jlist drciioBoro po3s’s3aHHs 3axad Kol BHKOPHCTAHO HESBHHIT METOJ
Eitnepa. Ha OCHOBI 3alpOIIOHOBAHOIO METOAY IIPOBEICHO YHCIIOBI CKCIICPHMEHTH.

KutrouoBi ciioBa: piBHAHHS KOHBeKLii—peakiii, koMOiHOBaHa oOepHeHa 3a1aya, KoediuieHTHa oOepHEeHa 3a1a-
4a, HEIOKaJbHA IHTErpajbHa yMOBa, HAIIBAMCKPETHA 3ajadva.
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A numerical method to solve identification problem for the lower coefficient and the source in the
convection—reaction equation / Kh.M. Gamzaev, S.O. Huseynzade, G.G. Gasimov // Kibernetika i
sistemnyj analiz. 2018. Vol. 54, N 6. P. 134-140.

Abstract. We consider the problem of identifying simultaneously the kinetic reaction coefficient and
source function depending only on a spatial variable in one-dimensional linear convection—reaction equation.
As additional conditions, a non-local integral condition for the solution of the equation and the condition of the
final overdetermination are given. This problem belongs to the class of combined inverse problems. By
integrating the equation using the additional integral condition, the problem is transformed to a coefficient
inverse problem with local conditions. The derivative with respect to the spatial variable is discretized and a
special representation is proposed for solving the resultant semi-discrete problem. As a result, for each discrete
value of the spatial variable, the semidiscrete problem splits into two parts: the Cauchy problem and a linear
equation with respect to the approximate value of the unknown kinetic coefficient. To determine the source
function, an explicit formula is also obtained. The numerical solution of the Cauchy problem uses the implicit
Euler method. Numerical experiments were carried out on the basis of the proposed method.

Keywords: convection—reaction equation, combined inverse problem, coefficient inverse problem, nonlocal
integral condition, semi-discrete problem.

NPOI'PAMHO-TEXHIYHI KOMILNIEKCH SOFTWARE-HARDWARE COMPLEXES

VK 51.681.3
Hpoexrupoanne UT-undpacrpykrypsi / C.JI. Kpbibblii, C./1. Iloropeiusiii, H.H. I'tu6osen, ¥0.B. Boii-
ko, H.H. CunopoBa // Kubeprueruxa n cucremusiii anammus. 2018. Tom 54, Ne 6. C. 141-158.

Im.: 17. Tabn.: 0. bi6miorp.: 10 Ha3Bs.

Annorauus. IIpemnoxkena meronuka npoextupoBanust UT-uHGpacTpyKTypsl B yCIOBHUSX OrpaHUYCH-
HBIX pecypcoB. Merouka 6a3upyercst Ha CBOMCTBax anreOpsl rpaoB, TEHETUYECKUX ANrOpUTMax, cetTsx Iler-
PY ¥ OCOOCHHOCTSIX OrpaHWYCHHIl. PaccMOTpEHBI [Ba 1M0AX0Aa K PEHICHHIO 331a4i OalaHCHPOBAHMS HArpy30K
B UT-nudpacrpykrype.

Kuarouesble ciioBa: anre6pa rpados, Tonosorus, UT-unppacTpykTypa, reHETHYECKHE anropuTMbl, cetu Ilet-
pu.

IpoexryBannsa IT-inppacrpykrypu / C.JI. Kpumii, C.[I. Ioropinuii, M.M. I'uéoBens, }0.B. Boiiko,
H.M. CupopoBa // Kibepueruka ta cuctemuuid anamis. 2018. Tom 54, Ne 6. C. 141-158.

AHoTamist. 3aIpOIIOHOBAHO METOAHKY NpoeKTyBaHHS IT-iHpacTpykTypum B ymMoBax OOMEXEHHX pe-
cypciB. MeTonuka IPYHTYEThCSL Ha BIACTHBOCTAX anreOpH rpadis, FeHEeTHYHUX alrOpHTMIB, Mepex Iletpi Ta
0CcOONMBOCTAX OOMEKeHb. PO3IIsHYTO [Ba MiAXOAM 1O PO3B’sSA3aHHA 3ahadi OaJaHCYBAaHHS HABAaHTAKCHb
B IT-indpactpykrypi.

KumiouoBi cioBa: anrebpa rpadis, tomosnorist, IT-iHdpacTpykrypa, reHeruni aaropurmu, Mmepexi Ilerpi.

Development of the IT infrastructure / S.L. Kryvyy, S.D. Pogorilyy, M.M. Glybovets, Y.V. Boyko,
N. Sydorova // Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 6. P. 141-158.

Abstract. A metodology for development of IT infrastructure under conditions of constraints resources is
proposed. This metodology is based on the properties of graph algebra, genetic algorithms, Petri nets, and
specific features of the constraints. Two approaches to solving load-balancing problems in IT infrastructure are
considered.

Keywords: graph algebra, topology, IT infrastructure, genetic algorithms, Petri nets.

YK 004.421.6

AJTOPUTM M HHCTPYMEHTBI NOCTPOEHHSI KAHOHHYeCKHX ()OPM JIHHEHHBIX MoIyaaredpandeckKux Gpopmy.i
/ M.C. JIbBoB, B.C. Ilecuanenko, A.A. JlernueBckuii, FO.I'. Tapacuy, A.C. baeB // Kubepueruka u crc-
TemHbId aHamu3. 2018. Tom 54, Ne 6. C. 159-169.

In.: 1. Tab6n.: 0. Bi6miorp.: 34 Ha3s.

Annotanus. IloxydeHsl pe3ybTaThl HCIBITAHUI HHCTPYMEHTOB YHPOIIECHHs (OPMYIL, a TakKe OIMHCAH
ITOPUTM MOCTPOCHUSI KAHOHUYECKHUX (OPM JHHEHHbIX nostyairedpanyeckux Gopmyin (JITIP). OcHoBHBIM pe-
3yJITaTOM paboOThl SBISETCS ONpeAeieHue KaHoHumueckoit Qopmbr JIIID, obnanaromiell CBOWCTBOM €AMH-
CTBEHHOCTH M JPYTHMMH IOJI€3HBIMM CBOMCTBAMH, a TakXK€ OIMCAHHME AJTOPHTMA €€ MOCTPOEHHs.

KuroueBble €J10Ba: CHCTEMBI JIMHEHHBIX HEPABEHCTB, alrebpandeckoe mporpaMMHpOBaHIe, BepU(HKaLs Ipo-
IrpaMMHOTO O0OeCredeHHsl, KaHOHWYeCKne (hOPMBI, JHMHEWHbIe monyanredpandeckue (HopmyIbl.
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AJIrOPUTM Ta IHCTPYMEHTH NOOYIOBH KaHOHiYHUX (opm JiHiliHHX HaniBajaredpaiunux ¢opmya /
M.C. JIsBoB, B.C. Ilecuanenko, O.0. JlernueBcbkuid, FO.I'. Tapaciu, A.C. BaeB // KibepHeTrka Ta CHCTeMHUIA
anami3. 2018. Tom 54, Ne 6. C. 159-169.

AHorauis. BigoOpaxeHo pe3ynbTaTi BUIIPOOYBaHb IHCTPYMEHTIB CIIPOLICHHS (hOPMYII, a TAKOXK ONHUca-
HO aJrOPUTM NOOY/I0BU KaHOHIUHMX (opM JiHiIHUX HamiBanreOpaiunux ¢opmyin (JIHD). OcHoBHUM pe3yiib-
TaTOM Lii€i poOOTH € BU3HAYCHHS KaHOHIuHOT hopmu JIHD 3 BrnacTUBICTIO yHIKATLHOCTI Ta IHIIHMH KOPUCHUMH
BJIACTHBOCTSMH, @ TaKOXX OIUC AIrOPUTMY ii MOOYZOBH.

Kuro4oBi ciioBa: cuctemu JiHIMHUX HEepiBHOCTEH, anreOpaidHe mporpamyBaHHs, Bepudikallis MmporpaMHOro
3a0e3neyeHHs, KaHOHIYHI (opMu, JiHIHHI HamiBaiareOpaiuHi Gopmy:u.

Algorithm and tools for constructing canonical forms of linear semi-algebraic formulas / M. Lvov,
V. Peschanenko, O. Letychevskyi, Y. Tarasich, A. Baiev // Kibernetika i sistemnyj analiz. 2018. Vol. 54,
N 6. P. 159-169.

Abstract. The results of tests of formula simplification tools are presented in the first part of the paper. In
the second part, the algorithm for constructing canonical forms of linear semi-algebraic formulas is described.
The main result of the study is the definition of the canonical form of linear semi-algebraic formula, which has
the property of uniqueness and other useful properties. The algorithm of its construction is described.

Keywords: systems of linear inequalities, algebraic programming, software verification, canonical forms, linear
semialgebraic formulas.

VK 681.3.06
Merox mapajie/IbHOTO He4eTKOoro BhiBoga s cuctem Taxaru—Cyreno Bbicliero mnopsiika /
C.B. Epmios, P.H. ITonomapenko // KnbepHernka u cucremusiii ananus. 2018. Tom 54, Ne 6. C. 170-180.

In.: 4. Tabn.: 0. Bimiorp.: 19 Ha3s.

AnHoTanus. [IpeanoxxeH METo1 HeYETKOro JOTMYeCcKOro BbiBoja st cucteM Takarn—CyreHo BbICLIETO
TOpsi/IKa ¢ IPUMEHEHHEM OIepallii MOHKEHUS Mopsiaka mpasui. [IpoaHann3upoBaHa BO3MOXXHOCTb HCIOJb-
30BaHUSI HEPAPXMUYECKUX HEUYETKUX CHCTEM BBICIIETO MOPSJIKA ISl YMEHBIICHHs KOJIMYESCTBA TIPABUII M paciia-
paJUICIMBaHUsI HEUYETKOTO BBIBOJIA. METO/| pealiM30BaH B MHTEIUICKTYaIbHOW MPOrPaMMHO# cucTeMe sl YCKO-
pCHHSL BBIYMCIICHUI B 3a/1au¢ OICHUBAHHS HHBECTUIIMOHHBIX MPOCKTOB.

KuioueBble cioBa: HewyeTkue cucteMbl Takaru—CyreHo, MOpsIOK HEYETKOW CHCTEMBI, IOHWKSHHUE IOpsIIKa,
HepapXnuuecKie 3aBHCHMOCTH, HHTEIUICKTyalbHBIC IPOTPAMMHBIC CHCTEMBI, paclapajlIeluBaHHUe.

Mero mnapajejbHOr0 HeYiTKOro BHBeJeHHs i cucreM Takari-Cyreno BHIIOrO HOPSAKY /
C.B. €pmios, P.M. Ilonomapenxo // Kibeprernka Ta cucremunii anamnis. 2018. Tom 54, Ne 6. C. 170-180.

AHoTanist. 3aIpOIOHOBAHO METOJ{ HEYITKOrO JIONYHOro BUBEACHHS it cucteM Takari—CyreHo BHILOTO Io-
PSAKY 3 BHKOPUCTaHHSM OICPALii 3HIDKCHHS IOPSIAKY NpaBWiI. IIpoaHani3oBaHO MOXKIIMBICTH 3aCTOCYBAHHS
i€papXiYHMX HEUITKMX CHCTEM BMILOTO MOPSIIKY IS 3MEHIICHHS KUIbKOCTI TIPABUII 1 pO3MapaietoBaHHs HEUITKOTO
BHUBE/ICHHs. METo/l peai3oBaHo B IHTENEKTyalbHiil MPOrpaMHiili CHCTeMi Il TPUCKOPEHHsT OOYHCICHb B 3ajadi
OL[HIOBAHHS IHBECTHUIHHUX MPOCKTIB.

KuarouoBi cioBa: Hewitki cuctemu Taxari—-CyreHo, MOpSJIOK HEYITKOI CHUCTEMHM, 3HIIKECHHS MOPSAKY,
iepapXivyHi 3aJEKHOCTI, IHTEJIEKTYAJIbHI MPOTPaMHI CUCTEMHM, PO3IMapasCIIOBaHHS.

Parallel fuzzy inference method for higher-order Takagi—Sugeno systems / S.V. Yershov,
R.M. Ponomarenko // Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 6. P. 170-180.

Abstract. A method of fuzzy inference for higher-order Takagi—Sugeno systems using the operation of
decreasing the order of rules is proposed. It is shown that higher-order hierarchical fuzzy systems can be used to
reduce the number of rules and parallelize fuzzy inference. The method is implemented in an intelligent software
system to speedup computing in the problem of evaluating investment projects.

Keywords: Takagi-Sugeno fuzzy systems, fuzzy system order, order reduction, hierarchical dependencies,
intelligent software systems, parallelization.

YK 004.032.26

IIporpaMMHBIii KOMILIEKC pellleHHs 321a4d MHOTOKPHTePUAJIbHOH ONTUMHU3ALUHU CO CTOXACTHYECKHMH
orpannyenusivu / JI.M. Bornanosa, JI.B. BacuibeBa, /I.E. I'yzenxo, B.M. Konoasuxusriii / Kubepneruka
u cuctemublii ananmus. 2018. Tom 54, Ne 6. C. 181-188.

In.: 4. Tab6n.: 1. Bi6umiorp.: 15 Ha3s.

AHHoTauus. [IpuBe/ieH reHeTHYecKHii aIrOpuT™ MHOTOKPUTEPUAIIBHOM ONTUMM3AIMU TTAPAMETPOB TEX-
HOJIOTMYECKOT0 MIPOLECCa, OCYLIECTBIAIOUIMI IOUCK PELIEHHUs HE U3 HEKOTOPOI TOYKH, a U3 3alaHHOMU TOITyJIs-
. Mcnons3yioTes nenesble GyHKIHU 6€3 HX IPOU3BOAHBIX, IPHMEHSIOTCS BEPOATHOCTHEIE IPABHIIA BEIOOPA.
MHoroxpuTepuanbHasi ONTUMH3AIMSI OCHOBBIBACTCSI HA OTBICKAHUH PEIICHHUs, OJAHOBPEMEHHO ONTHMU3HPYIO-
IIEro MapamMeTpbl MEXaHO0OPabOTKH, KOTOpPBIE 3aal0TCst PYHKIMSAMH POU3BOUTEIIBHOCTH, PACX0/ja HHCTPY-
MEHTa, €r0 CTOMMOCTH M IPYTHMMH (DYHKIUSIMH.
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KuroueBble €/10Ba: TEXHOJIOTHYCCKHUI IPOLECC, MEXaHHYECKass 00paboTKa, ONTHMH3AIMsl, HEHPOHHBIC CETH,
TEHETHYECKUH aIrOpUTM, T'MOPHAHBINA alIrOpPUTM, CTOXACTHYECKas ONTHMH3ALMs, A3BIK MPOrpaMMHPOBAHHS
Java.

Iporpamuuii KoMIUIeKC PO3B’si3aHHA 3ajavi 6araTokpuTepiiiHoi onTHMi3auii 3i cToXacTHYHUMHU 00Me-
skennsimu / JILM. Bornanosa, JI.B. Bacuabesa, [I.€. I'yzenxo, B.M. Koaoastknmii / Kibepreruka ta cuc-
Temuuit anaii3z. 2018. Tom 54, Ne 6. C. 181-188.

AHorauis. HaBesieHO reHeTHYHUI anropuTM 0araTOKpUTEpiiHOI onTHMI3alii TapaMeTpiB TEXHOIOTIYHO-
ro Tpolecy, SIKMH 3/IHCHIOE MOUIYK PO3B’S3KY HE i3 AesAKOi TOYKHM, a i3 3azaHol momyJsuii. Bukopucrano
inboBi (QyHKIIT 6e3 iXHIX MOXIAHHX, 3aCTOCOBAHO HMOBipHICHI mpaBuia BHOOpy. baratokpurepiiiHa omTH-
Mi3allist IPYHTY€EThCS HA 3HAXO/DKEHHI PO3B’A3KY, IO OJHOYACHO ONTUMI3ye MapaMeTpy MeXaHiqHOro ob6poo-
JICHHSI, SIK1 3a1a10Th (DYHKLISIMH IIPOIyKTHBHOCTI, BUTPAT IHCTPYMEHTY, HOr0 BapTOCTi Ta IHIIMMH (YHKIISIMH.

Kuro4oBi cjioBa: TeXHOIOTIUHUIA TpoIec, MexaHidHe 0OpOOIJICHHS, ONTUMI3allis, HEHPOHHI Mepexi, TeHeTHY-
HHUH aIropuT™, TiOPHAHHN aarOpUTM, CTOXACTHYHA ONTHMI3aLis, MOBa MpOrpamyBaHHS Java.

A software complex for solving the multi-criteria optimization problem with stochastic constraints /
L.M. Bohdanova, L.V. Vasilyeva, D.E. Guzenko, V.M. Kolodyazhny // Kibernetika i sistemnyj analiz. 2018.
Vol. 54, N 6. P. 181-188.

Abstract. The paper presents a genetic algorithm for multicriteria optimization of technological process
parameters, which searches for a solution not from a certain point but from a specified population. The objective
functions are used without their derivatives, probabilistic rules of choice are applied. Multicriteria optimization is
based on finding a solution that simultaneously optimizes the machining parameters defined by functions of
productivity, tool consumption, tool cost, etc.

Keywords: technological process, mechanical processing, optimization, neural networks, genetic algorithm,
hybrid algorithm, stochastic optimization, Java programming language.

KOPOTKI INOBIAOMJIEHHS BRIEF COMMUNICATIONS

VK 519.21
ACHMITOTHYECKHE CBOMCTBA METO/1a IMIMPUYIECKUX CPEIHUX JIsi HECTAIHMOHAPHBIX CJYYaiiHbIX MoJteii /
J.A. Tonon0608 // Kubepuernka u cuctemubiii ananmus. 2018. Tom 54, Ne 6. C. 189-192.

In.: 0. Tabn.: 0. Bibmiorp.: 4 Ha3s.

AnnoTtanus. PaccMoTpeHa 3a/1a4a CTOXaCTHYHOTO IPOrpaMMUPOBAHUS, B KOTOPO OLleHOYHAs (yHKIMS
ANNPOKCUMHUPYETCS €€ IMIMPUYECKON OLIEHKOW Ha OCHOBAHUM HAOJIIOACHUN HEOJHOPOAHOTO CIy4YaitHOrO HOJIs
C HENPEPBIBHBIM BPEMEHEM U CHJIBHBIM IepeMernBaHueM. VcciieqoBana CHIbHas COCTOSTEIBHOCTD YKa3aHHOM
OLICHKHM M HAIJEHO ee aCHMITOTHYECKOe paclpelieleHHe NPU YCIOBHH OTPaHHYCHHS] HAa HEM3BECTHBIN I1apa-
METp B BHJE CHCTEM HEPAaBEHCTB.

KimioueBble cj10Ba: METO/ SIMIMPUYSCKUX CPEHUX, CIydailHOE MOJIe, BEPOSITHOCTD, (DYHKIUS, MUHHUMH3ALIHS,
HECTAIlMOHAPHOE I10JIe, HENPEPBHIBHOE BpPEMsL.

ACHMITOTHYHI BJIACTHBOCTI METO/Iy eMIIIPUYHMX cepeIHiX /il HecTauioHapHux Bunaakosux nouis / 1.0. I'o-
010608 // KibepHernka Ta cucremHuid anami3. 2018. Tom 54, Ne 6. C. 189-192.

AHoTanisi. Po3risiHyTO 3a/a4y CTOXaCTHYHOIO MPOrpaMyBaHHS, B sIKi OLiHOYHA (DYHKIls ampokcH-
MY€ThCs 1 eMIIPHYHOO OLIHKOK Ha OCHOBI CIIOCTEPEKEHb HEOJHOPITHOTO BHITAAKOBOTO TIOJIS 3 HEIIEPEPBHUM
4acoM Ta CHJIBHUM IepeMinryBaHHsIM. J{OCTi/DKEHO CHIIbHY KOH3MCTEHTHICTh BKAa3aHOI OI[HKM Ta 3HaMJIEHO ii
ACHMITOTHYHHI PO3MOILT 32 YMOBU OOMEXKEHb HAa HEBIIOMHUI IMapameTp Yy BUILIAI CHCTEMH HEPIBHOCTEHL.

Kaio4oBi ciioBa: METOJ eMITIpUYHHMX CEPEeHIX, BHUIAJKOBE I0Je, HMOBIPHICTh, (QYHKIis, MiHIMi3awis, He-
CTamioHapHE MOJie, HEHMEePepBHHUIT Jac.

Asymptotic properties of the method of empirical estimate for non-stationary random fields /
D.A. Gololobov // Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 6. P. 189-192.

Abstract. The author considers a stochastic programming problem where the estimation function is
approximated by its empirical estimate for observations of a non-homogeneous random field with continuous
time and strong mixing. The strong consistency of this estimate is investigated and its asymptotic distribution is
found under the constraint imposed on the unknown parameter in the form of systems of inequalities.

Keywords: method of empirical estimate, random field, probability, function, minimization, non-stationary
field, continuous time.
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