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JKOHOMeTpHYECKOe MO/Je/IMPOBAHME BJIMSIHHS PeJEBAHTHBIX INOKa3aTelell IeHJAEPHOH NOJUTHKH Ha
3 eKTHBHOCTH JesiTeIbHOCTH OanKkoBcKoii cuctemsl / O.B. Ky3smenko, B.B. Koiionuyk // Kubepuerunka
u cucteMHbiii ananu3. 2018. Tom 54, Ne 5. C. 3-12.

In.: 0. Tabn.: 5. Bibmiorp.: 35 Ha3s.

Annoranus. [IpoananusupoBana 3¢ GeKTHBHOCTh OAaHKOBCKOM CHCTEMBI B YCIIOBHSX TCHACPHOIT TOIUTH-
ku. [Tocrpoenne oboOmaromero nokasarenst >3GpHEKTUBHOCTH OaHKOBCKOW CHCTEMbI PEaIM30BAHO C MCIIOJIB30-
BaHUEM OTHOCUTEJIBHON HOpPMAIM3aUUK 1 (HYHKLHHU JKEIATeIbHOCTH XappHHITOHA. BiusiHue mokasareseii res-
JICPHOH TOJIUTHKH Ha (P PEKTUBHOCTE GAHKOBCKOI CHCTEMBI ONPEICIICHO C HCIOIb30BaHUEM HHCTPYMEHTAPHS
KOPPEIAIMOHHO-PErPECCHOHHOTO ¥ (h)aKTOPHOTO aHaJI3a.

KuroueBble €J10BAa: MHAMKATOPBI I'CHACPHOI TOJIUTHKH, (QYHKIMS JKENaTeIbHOCTH XappUHITOHA, JTMHCHHAs
perpeccuoHHas Mojiellb, YHpPaBIeHYECKOE pEIIeHHUE.
ExoHoMeTpHYHE MOJETIOBAHHS BIUIMBY PeJICBAHTHHUX MOKA3HUKIB TeHJACPHOI MNOJITHKH Ha
edexTHBHICTD AistIbHOCTI 0ankiBebkoi cucremu / O.B. Ky3pmenko, B.B. Koii6iuyk // Kibepreruka Ta
cuctemuuii amamis. 2018. Tom 54, Ne 5. C. 3-12.

Amnotaunis. [TpoanaizoBaHo e(eKTHBHICTE OaHKIBCHKOI CHCTEMHU B yMOBax IeHiepHol nouituku. [To0y-
JIOBY y3arajbHIOBaJBHOTO MOKa3HHKAa e(EKTHBHOCTI OAaHKIBCBKOI CHCTEMH 3AiHICHEHO 3 BHKOPHCTAHHSIM
BIJJTHOCHOI HOpMaui3auii Ta GpyHKuii 6axkaHocTi XappiHrToHa. BIUIMB MOKAa3HUKIB TeHEPHOT MOTITUKH Ha e(ek-
THUBHICTh OaHKIBCHKOT CHCTEMM BH3HAYEHO 3a JJOIIOMOT'OI0 IHCTPYMEHTapil0 KOpeJsiliiiHO-perpeciiHoro ta dak-
TOPHOIO aHami3y.

Kuiro4oBi ciioBa: iHIUKATOPH eHACPHOI NOMITHKY, QyHKLis OaxxaHocTi XappiHITOHA, JiHilHA perpeciiiHa Mo-
JIeJb, YIPABIIHCBKE DIIICHHS.

Econometric modeling of the influence of main indicators of gender policy on the banking system
efficiency / O.V. Kuzmenko, V.V. Koibichuk // Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 5. P. 3—12.

Abstract. The authors analyze the efficiency of the banking system in terms of gender policy. The
integral indicator of the banking system efficiency is constructed with the use of relative normalization and
Harrington’s desirability function. The influence of gender policy indicators on the efficiency of the banking
system is described on the basis of correlation—regression and factor analyses.

Keywords: indicators of gender policy, desirability function of Harrington, linear regression model,
management decision.

CUCTEMHHUI AHAJII3 SYSTEMS ANALYSIS

VK 330.115

Mopenn  ONTHMATBHOTO  pacmpefesieHHsI PeCypcoB s 3aIIHTHI  00beKTOB  KPUTHYeCKOii
undpacrpykrypsl / B.U. Hopkun, A.A. I'aliBoponckuii, B.A. 3aciaasckuii, I1.C. Knonos / Kubepueruka
u cuctemHblii anamu3. 2018. Tom 54, Ne 5. C. 13-26.

In.: 0. Tabn.: 0. Bi6miorp.: 50 Ha3s.

Annoranusi. PaccMOTpeHbI BO3MOKHOCTH IIPUMEHEHHS MOJIEIICH M METO/IOB TEOPMH MCCIIEI0BAaHMs Ollepa-
Wi K TUIAHKPOBAHMIO 3AIlUTBI 0OBEKTOB KPHUTUUYECKOH MH(PPACTPYKTYphI. AJanTalus STHX MOJIENel COCTOMT B
ydeTe CTOXacTHYecKOi, MHPOPMAIIMOHHON M TOBEIEHUYECKOH HEOIPE/IETIEHHOCTH TeppopucToB. B wacTHOCTH,
PacCMOTPEHBI COOTBETCTBYIOIIME 0000IIEHNS 3a/1a4 aHTarOHUCTHIECKON UTPBI HATIaJCHHs 1 3allIUTHI, ONITHMAIlb-
HOTO PACIpe/IeTICHHs! 3aIIUTHBIX PECYPCOB U TIPE/TI0KEHBI METOIBI PEIICHHS BOSHUKAIOMIMX ONTHMU3AIIHOHHBIX
3a7a4.

KiioueBble cj10Ba: 3alura KpUTHUECKOH HH(PACTPYKTYpHI, pacipelielIeHHe PecypcoB, ABYXypPOBHEBOE CTO-
XaCTHYECKOE MPOrpaMMUPOBAHHE, HEPAPXMUECKOE AMHAMUYECKOE IPOrpaMMHPOBAHUE.

Mojeni ONTHMAJIBLHOIO PO3NOALNY pecypciB sl 3aXMCTy 00’€KTiB KpUTHYHOI iHppacTpykTypn /
B.I. Hopkin, O.0. I'aiiBoponcekuii, B.A. 3aciascbkuii, I1.C. Knonos // KibepaeTnxa Ta CHCTEMHHI aHai3.
2018. Tom 54, Ne 5. C. 13-26.

Anoranisi. Po3risiHyTo MOXIJIMBOCTI 3aCTOCYBaHHS MO/l 1 METOJIB TEopii JOCIIKEHHS onepaliil 1o
IUIAHYBaHHsI 3aXHCTY 00’ €KTIB KPUTHYHOI IHPPACTPYKTYpH. AJaNTallisl IUX MOJEICH MOosrae B ypaxyBaHHi cTo-
XacTU4HO{, iH(OpMaliiiHOi Ta MOBEAIHKOBOI HEBU3HAYEHOCTI TEPOPHUCTIB. 30KpEMa PO3IJISIHYTO BIUIOBIIHI y3a-
raJbHEHHS 3a/1a4 aHTArOHICTHYHOI IPH Hamajy i 3aXUCTY, PALliOHAJIBHOIO PO3IOALTY 3aXHCHHX PECypCiB Ta 3a-
HPOIIOHOBAHO METOJM PO3B’S3aHHS BHHUKIMX ONTHMi3alliffHMX 3amad.

Kuro4oBi ci10Ba: 3aXucT KPUTHYHOT iHPPACTPYKTYPH, PO3HOILIT pECypPCiB, IBOPIBHEBE CTOXACTHYHE IPOrpamy-
BaHHs, i€papXiyHe JUHAMIYHE IPOrpaMyBaHHSI.

ISSN 1019-5262. Kubepuerrka u cuctemHbiii ananus, 2018, Tom 54, Ne 5 1



Models of the optimal resources allocation for the critical infrastructure protection / V.I. Norkin,
A.A. Gaivoronski, V.A. Zaslavsky, P.S. Knopov // Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 5.
P. 13-26.

Abstract. Adaptation of the operations research models and methods to planning of the critical
infrastructure protection is considered. The adaptation of these models consists in accounting for the stochastic,
informational, and behavioral uncertainty of terrorists. In particular, relevant generalizations of the antagonistic
attack—defense game, optimal allocation of protective resources, and methods to solve the appearing
optimization problems are proposed.

Keywords: critical infrastructure protection, resource allocation, two-level stochastic programming,
hierarchical dynamic programming.

VK 519.873
JBPHCTHYECKHIl AJrOPHTM YNpPaBJIeHHS KOHQIMKTHBIMH HECTAIHOHAPDHBIMH TPAHCHOPTHBIMH
norokamu / H.FO. Ky3nenoB // KuGepuernka u cucremusiii anamu3. 2018. Tom 54, Ne 5. C. 27-37.

In.: 1. Tabn.: 1. Bibmiorp.: 15 Hazs.

AnHoOTanus. PaccMoTpeHa MOJIENb CETH, y3JaMH KOTOPOM SIBJISOTCS OJJHOJNHHEIHBIE CHCTEMbI MAaCCOBO-
ro obciysxuBanus. Ha BX0J HEKOTOPBIX CHCTEM MOCTYAIOT HECTAl[HOHAPHBIC TyaCCOHOBCKHE MOTOKH TpeboBa-
HHUH (TPaHCHOPTHBIE MOTOKHU). IIpe/IoxkeH alrOPUTM CTATHCTUYECKOTO MOJACIHPOBAHMS, KOTOPBII MO3BOJISIET
BBISIBILATH Hanbosee Npo0JieMHbIe YIaCTKU CETH U ChOPMYIINPOBAThH IBPHCTUUESCKHUI aITOPHTM YIIPABICHUS I10-
TOKAaMH, CIIOCOOCTBYIOLINI YMEHBIICHHIO BPEMEHH MPEObIBAHMS B Ouepesix. JJaHHBIH aaropuT™M MPOMIIIIOC-
TPHPOBAH HA NPHMEPE TPAHCIOPTHON CeTH, cocTosmieil u3 20 MepeKpecTKOB.

KiroueBble cjioBa: cucrema 060.TIy)KI/IBaHI/I}I7 HeCTaHPIOHapHBIi'I HyaCCOHOBCKHﬁ TOTOK, METOJ] CTATUCTHYCCKO-
TO MOACIUPOBAaHUSA, LEIb MapKOBa, YIIpaBJIC€HUE MOTOKaMH.

EppucTHYHMIi aJITOPUTM KepyBaHHSI KOH(IIKTHMMH HECTANIOHADHHMH TPAHCIIOPTHHMH NOTOKamMu /
M.IO. Ky3nenoB // KibepHeruka ta cucremMHuid ananiz. 2018. Tom 54, Ne 5. C. 27-37.

AHoTanisi. Po3risiHyTO MO/eNnb Mepexi, By3J1aMH SKOT € OJJHOJIIHINHI CHCTEMH MacoBOTO 0OCIyroBy-
BaHHs. Ha BXi IeSKUX CHCTEM HAAXOMAATh HECTALIOHAPHI IyaCCOHIBCHKI MOTOKH BUMOT (TPaHCIOPTHI IOTO-
KH). 3alporOHOBAHO AJITOPHTM CTATHCTHYHOIO MOJCIIOBAHHS, SIKWI JI03BOJISIE BUSIBUTH HAMOLIbII IPO-
GaemHI Micus y Mepeki Ta cOpMyIIFOBATH €BPHCTUYHMI aIrOPUTM KEPYBAaHHS MOTOKAMH, SKHH CIPHSE
3MCHIICHHIO Yacy rnepebyBaHHs y deprax. Llei aaroput™ mpoigoCcTpOBAaHO HA MPHKIAAI TPAHCIOPTHOI Me-
pexi, sika Hanmiyye 20 mepexpecTb.

KiawuoBi ciioBa: crcrema 00CIIyroByBaHHs, HECTAI[lOHAPHHIN [TyaCCOHIBCHKHIA MOTIK, METOJ] CTATHCTUYHOTO
MOJICJIFOBAHHS, JAHIIOI MapkoBa, KepyBaHHs ITOTOKAMH.

Heuristic control algorithm for conflicting nonstationary transport flows / N.Yu. Kuznetsov // Kibernetika
i sistemnyj analiz. 2018. Vol. 54, N 5. P. 27-26.

Abstract. The paper considers a model of the network with nodes being one-server queueing systems.
The non-stationary Poisson flows are input flows to some queueing systems (transport flows). A statistical
simulation algorithm is proposed. It identifies weak points of the network and allows formulating a heuristic
flow control algorithm that reduces the total waiting time. This algorithm is illustrated by an example of a
transport network with 20 crossroads.

Keywords: queueing system, nonstationary Poisson flow, Monte Carlo method, Markov chain, flow control.

VK 519.85
Kondurypannonnoe mnpoctpancTso reomerpuyecknx oowbextoB / IO.I'. Crosan, C.B. SIkoBmes //
Kubeprernxa n cucremuslii anamms. 2018. Tom 54, Ne 5. C. 38-50.

In.: 0. Ta6n.: 0. Bibmiorp.: 56 Ha3zs.

AnnHoTanus. BeeneHo nonsTHe KOHDUTYPAIHOHHOTO IIPOCTPAHCTBA TEOMETPUISCKUX 006eKToB. Ero 00-
OOIIEHHBIMH IIEPEMEHHBIMHE SBIISIIOTCS. METPHUECKHE ITapaMeTphl IPOCTPAHCTBEHHOI (OPMBI U TapaMeTpsl pas-
MemeHus 00beKToB. PaccmaTpuBaroTcs CBOMCTBAa KOH()HIYPALMOHHBIX IIPOCTPAHCTB CIOXKHBIX I'€OMETpHIEC-
KUX 00BeKTOB. MccnenyoTes CTpyKTyphl KOH(UIYpPALMOHHBIX MPOCTPAHCTB JUIs PA3IMYHBIX KIIACCOB 3a]ad
pa3MelleHUs TeOMETPHYECKHX 00BEKTOB, B TOM YHCIIC 33/1a4 yITAKOBKH, KOMIIOHOBKH U TOKpbITHA. O000IICHO
nousATHe O-QYHKIMU TeOMETPUYECKUX OOBEKTOB € NMEPEMEHHBIMU METPHYCCKUMH IapaMeTpaMu.

KiioueBble cjioBa: reoMeTpHUYECKUil 00BEKT, KOHPUIYpALIMOHHOE TPOCTPAHCTBO, 0OOOILEHHBIE IEPEMEHHbIE,
KOMIIOHOBKA, YIaKOBKa, IOKPBITHE.
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Kondirypauiiinuii npocrip reomerpuunux 06’extiB / FO.I'. Crosin, C.B. SlxoBieB // KibepHerrnka Ta
cucremuuii amaniz. 2018. Tom 54, Ne 5. C. 38-50.

AHoTamiss. YBeIEHO MOHATTS KOH(IrypariifHOro NpocTopy TI'€OMETPHYHHX O0’€KTIB, Yy3aralbHEHHMH
3MIHHHMH SIKOTO € METPHYHI ITapaMeTpU IPOCTOPOBOi (popMH i apaMeTpu po3MIIIeHHsT 00’ €KTiB. Po3IsHyTO BIIac-
TUBOCTI KOHQITypaIitHUX MPOCTOPIB CKIAIHUX TEOMETPHYHHUX 00’ €KTiB. JIOCITIIKEHO CTPYKTYpH KOHIrypariiHux
MPOCTOPIB VIS PI3HUX KJIACiB 33714 PO3MIILIEHHS! TEOMETPUYHHX 00’ €KTIB, 30KpeMa 3a/1a MaKyBaHHs, KOMIOHYBaH-
HsI 1 TIOKPHUTTSL. Y3aranbHeHo MOHATTs P-pyHKIii reoMeTpHYHUX 00’ €KTIB 31 SMIHHUMU METPHIHUMH TTaPAMETPAMHL.

KirouoBi ciioBa: reomerpuunuii 00’ €KT, KOHMITypalitHui MPOCTip, y3aralbHeHi 3MiHHI, KOMIOHYBaHHSI, IIa-
KyBaHHS, MOKPUTTS.

The configuration space of geometric objects / Y.G. Stoyan, S.V. Yakovlev // Kibernetika i sistemnyj
analiz. 2018. Vol. 54, N 5. P. 38-50.

Abstract. The concept of a configuration space of geometric objects is introduced. Its generalized
variables are the metric parameters of the spatial form and the parameters of the location of objects. The
properties of configuration spaces of complex geometric objects are considered. The structures of configuration
spaces for various classes of geometric object placement problems, including packing and covering problems,
are analyzed. The concept of ®-function of geometric objects with variable metrical parameters is generalized.

Keywords: geometric object, configuration space, generalized variables, layout, packing and covering
problems.

YK 517.9: 519.6

MaremaTuyeckue MoOJAeJM M 3a4aud  ApoOHO-AM(epeHIMATBHO  IMHAMUKH  HEKOTOPBIX
peslakcanuoOHHBIX (HIbTPanHOHHBIX mHpomeccoB / B.M. BynraBankuii / KubepHeTnka M CHCTEMHBIH
ananu3. 2018. Tom 54, Ne 5. C. 51-60.

In.: 0. Tabn.: 0. Bibmiorp.: 28 Ha3s.

Annoranus. IToctpoens! npo6HO-nuddepeHnnanbHble MaTeMaTHIeCKHe MOJCIN A OMMCAHUs JHUHA-
MHKH IeO(HIBTPAIHOHHBIX TIPOLECCOB B YCIOBHUSX y4eTa SIBJICHHUS pelaKcaluy JaBiacHust. Moaenu 6asupyror-
csl Ha MOHATUAX 0000LIeHHbIX Npou3BoAHbIX Karmyro n Xunbdepa kak npou3BOIHBIX JPOOHOro MOpsjika OT
¢dyHKumK no apyroi GyHkImH. B paMkax yka3aHHBIX MOJIEJICH MOJIyYeHbI aHATUTHYECKHE PEIICHUs HEKOTOPBIX
(UIBTPALOHHBIX KPaeBbIX 3a4ad BKIIOYUTENBHO C 3aJadeil ¢ HEJOKAJIbHBIMH T'PAaHHYHBIMH YCIIOBHSMH.

KiioueBble €J10Ba: MaTeMaTH4YECKOE MOJACIMPOBAHUE, JIOKAJIbHO-HEPABHOBECHBIC MPOLECCH TeO(HIBTPALIHT,
JipoOHO-M(depeHIanbHbIe MaTeMaTHYeckue Mozienu, npousBoHsle Karyro n Xwbgepa, KpaeBble 3a1adu, HEo-
KaJIbHbIC TPAHUYHBIC YCIIOBHL

MaremaTuyHi  Moaeni Ta 3agayi  ApoGoBo-aupepeHUiiiHOT AMHAMIKM JIeIKUX  peJaKcamiiiHuX
¢dinbTpaniiinnx npouecis / B.M. By1aBaubkmii // KiGepHetnka Ta cucremunii anamis. 2018. Tom 54, Ne 5.
C. 51-60.

Anoranis. IloOynoBaHo apoOoBo-IUdepeHLiiHi MaTeMaTHyHi  MOjeNi JUIs  OIUCy JMHAMIKU
reodinbTpaiiiHUX MPOLECIB 32 YMOB ypaxyBaHHs sIBHIIA penakcaiii THCKy. Mojeri 0a3yroTbesi Ha HOHATTIX
y3aranpHeHnX noxigaux Kamyro ta Xinedepa sk moxigaux gpo6oBoro nopsaxy Bix GyHKIi no inmii dyxkiii. ¥
paMKax BKa3aHHX MOJENIeil OJepKaHO aHAIITHYHI PO3B’SI3KH AeKUX (UIbTpaUiiHUX KpaHOBHX 3a/ad BKIIOYHO 3
3a/1a4CI0 3 HENIOKAIBHUMH IDAHUYHAMH YMOBAaMH.

Kurodosi c1oBa: MateMaTHYHE MOJICIIOBAHHS, JIOKAJIbHO-HEPIBHOBAXKHI IpoliecH reodinpTpaiii, 1po6oBo-au-
(hepenuiitai MateMaTi4Hi Mozeni, noxinui Kamyro Ta Xinbdepa, kpaiioBi 3aiadi, HelOKaIbHI TPAHUYHI YMOBH.

Mathematical models and problems of fractional-differential dynamics of some relaxational filtrational
processes / V.M. Bulavatsky // Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 5. P. 51-60.

Abstract. Fractional-differential mathematical models for describing the dynamics of geofiltration
processes under pressure relaxation are constructed. The models are based on the concepts of the generalized
Caputo and Hilfer derivatives, as derivatives of fractional order of a function with respect to another function.
Within the framework of these models, analytical solutions of some filtration boundary-value problems
inclusive with a problem with nonlocal boundary conditions are obtained.

Keywords: mathematical modelling, locally non-equilibrium processes of geofiltration, fractional-differential
mathematical models, Caputo and Hilfer’s derivatives, boundary-value problems, nonlocal boundary
conditions.
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YIK 519.8
Haxo:kaenne MakcHMAJbHOTO paspe3a rpuau aaroputmom / ®.A. Ilapudos // KuGepneruka u
cucrtemubii anamm3. 2018. Tom 54, Ne 5. C. 61-67.

In.: 2. Tab6n.: 0. Bi6miorp.: 9 Ha3zs.

AHHoTanus. PaccMoTpeHa 3a/1aua HaX0XKICHHUSI MaKCUMAJIBHOTO pa3pe3a Ha rpadax. [IpuBoaurcs HoBas
MOJIeTIb 3a/laul B TePMUHAX 0a3bl nonmmarpouzaa. [lokazaHo, 4TO pelieHne 3a1auyil MOKHO HAWTH TPUAN QJIrO-
PUTMOM TOCIIE OHPEENICHUS] ONTUMAJIbHOTO JMHEWHOTO YHOPSJAOUCHUS BEPIIUH.

KioueBble cj10Ba: MaKCHMAabHBIA paspes, L[ByI[OHI)HI)If;I noarpa(_’p, JIMHEHHOe YIopssAo4€HUeE.

3Haxo/KeHHsT MAKCHMAJILHOT0 po3pi3dy rpiai aaropurmom / ®.A. Illapidos // Kibepreruka Ta cucTeMHUN
anami3. 2018. Tom 54, Ne 5. C. 61-67.

AnoTanisi. Po3rysiHyTO 3a/1auy 3HAXODKCHHsS. MAaKCHMAJIBHOTO po3pidy Ha rpadax. HaBeneno HOBY Mo-
JielIb 3a/1a4i B TepMiHax 6a3u moiiMarpoina. [Tokazano, mo po3B’s30k 3a1a4i MOXKHA 3HAWTH TPl AITOPUTMOM
micsst TOro, sIK BH3HAYCHO ONTHUMAJbHE JIHIMHE BIOPSIKYBAaHHS BEpIIKH.

KurouoBi cjoBa: MakcHMaiibHUN PO3pi3, ABOYACTKOBHU migrpad), JiHiiiHE BIOPSAKYBaHHS.

Finding maximum cut by the greedy algorithm / F.A. Sharifov // Kibernetika i sistemnyj analiz. 2018.
Vol. 54, N 5. P. 61-67.

Annotation. The paper considers the problem of finding the maximum cut on graphs. A new model of
the problem is given in terms of the base of polymatroid. It is shown that the problem solution can be found by
the greedy algorithm after the optimal linear ordering of the vertices has been determined.

Keywords: maximum cut, bipartite subgraph, linear ordering.

YIK 658.51.012

3ajaya ONTHUMAJIBLHOIO YNPABJEHUS] TNOTOYHOIN JMHMell KoHBeiiepHoro Tuma / O.M. Ilurnacrsiii,
B.1. Xonycos // Kubepuetuka u cucremublii anamus. 2018. Tom 54, Ne 5. C. 68-78.

In.: 3. Tabn.: 5. BiGmiorp.: 24 Ha3s.

AnnoTanus. Pa3paboran MeTOx ONTHMAIBHOrO YIPaBICHUS ITapaMeTpaMU IIOTOYHO JIMHUU KOHBEHep-
HOro THIIa. Mozenb KOHBeHepHOH IMHUH IIPEICTABICHA YPAaBHCHHEM B YACTHBIX IIPOM3BOIHBIX, YTO MO3BOJISIET
y4ecTb pacnpesieieHue NPOIyKIUH BJIOJIb TeXHOJIOTHIECKOTO MapIIpyTa B 3aBUCHMOCTH OT BpeMeHu. lccie-
JIOBaHBI Pa3IMYHbIC BAPUAHTHI CTYNIEHYATOrO YIPaBICHHs CKOPOCTbIO KOHBEHEPHOI! JeHThl. ONUCaHbI €r0 0COo-
6enHocTn. Ilpn pasnuyHBIX MapamMeTpax CTYNEHYaTOro YHPABICHUS CKOPOCTBIO ONPEIENICHO PACXOXkKICHUE
MEK/y TEMIIOM BBIIIyCKa MPOJYKIHH C MOTOYHOW JIMMHUM U IIPOTHOZUPYEMBIM CIIPOCOM.

KuroueBble cj10Ba: KOHBeHep, MPeAMET TPyAa, IPOU3BOACTBCHHAS JIMHUS, TAPAMETPbl COCTOSHHS OTOYHOM
JIMHUM, TEXHOJIOTMYEeCKasi IO3UIHsS, MEePEeXOJHOI MEepHoJ], CHCTEMa YIpPAaBJICHUS HPOU3BOJCTBOM.

3ajaya ONTHMAJIBHOIO KepyBaHHSI IIOTOKOBOIO JiiHiel0 koHBeepHoro tumy / O.M. Ilirnacruii,
B.JI. XonycoB // KibepHernka ta cuctemuuii anamiz. 2018. Tom 54, Ne 5. C. 68-78.

AnoTauist. Po3po0ieH0 METOJ ONTHMAaIBHOTO KEPYyBaHHs MapaMeTpaMH MOTOKOBOI JIiHii KOHBEEPHOIO
Tuiy. Mo/ielib KOHBEEPHOT JIiHii IPEICTaBICHO PIBHSIHHAM y YACTHHHUX MOXITHHUX, IO JIO3BOJISIE BPaXyBaTH PO3-
TIO/IUT IPOIYKILT y370BXK TEXHOJIOTYHOIO MapIIPYTy B 3aJI€XKHOCTI BiJ yacy. JlOCIiIKeHO pi3Hi BapiaHTH CTyIie-
HEBOT'0 KepyBaHHS IIBUJIKICTIO KOHBEEPHOI cTpiuku. Omnucano foro ocodmuBocTi. [yis pisHUX IapamMeTpiB cTyre-
HEBOTO KePYBaHHS IIBHIKICTIO BU3HAYCHO PO30DKHICTH MIXK TEMITOM BHITYCKY MPOJYKIIii 3 TOTOKOBOT JiHii i TIpo-
THO30BaHUM TTOIUTOM.

KumiouoBi cioBa: koHBeep, IpeAMET IIpari, BUpOOHHYA JIiHIs, MapaMeTpH CTaHy HMOTOKOBOI JIiHii, TEXHOJIOTIYHA
MO3HIIis, MEepexXigHuH Iepiod, CHCTeMa KePyBaHHS BHPOOHHIITBOM.

Optimal control problem for the conveyor-type flow line / O.M. Pihnastyi, V.D. Khodusov //
Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 5. P. 68-78.

Abstract. A method is developed for optimal control of parameters of the conveyor-type flow line. The model
of the conveyor line is represented by the partial differential equation, which allows taking into account the
distribution of products along the technological route as a function of time. Various variants of stepped speed control
of the conveyor belt are investigated. The features of step control are described. The divergence of the rate of output
by the flow line from the given demand for different parameters of step control is determined.

Keywords: conveyor, a subject of a labour, production line, PDE-model of the production, parameters of the state of
the production line, technological position, transition period, production management systems.
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YAK 519.21
OnTumajbHble OLEHKH B 3aJa4yax JKCTPANoOJsiUuM, (QUIbTPAUMH M HMHTEPHoJsiiuH (YHKIHOHAIOB
OT CJIyYaifHBIX MPOIECCOB €O 3HAYeHHSIMH H3 TwiIs0eproBa mnpoctpancTtBa / A.J. Ilatamsunin,

W.II. Inamannnse, T.A. ®omuna, A.A. ®omun-UlaTamBuan // KubepHeruka u cucteMubliii ananus. 2018.
Tom 54, Ne 5. C. 79-92.

Im.: 0. Tabm.: 0. bi6miorp.: 9 Hass.

Annoranus. IToxydens! obmme popmyns! Uit 9p(HEKTUBHOrO BBIYUCICHUS ONTUMAIBHBIX OLEHOK IS
()YHKIHOHAIIOB OT CIIy4aifHBIX HPOIECCOB CO 3HAUCHUSAMH M3 THIBOEpTOBa mpocTpaHcTBa H. B wacTHOM ciy-
Yae, KOTAa H3ydaeMblil IPoLece SBIACTCSA PeUIeHNEeM HEKOTOPOro HETMHEHHOr0 9BOIIONHOHHOTO AuddepeHu-
AJILHOTO YPABHEHHS C MaJoOi HEMHHEHHOCTBIO, IPOBEICHO PA3JI0KEHUE MOIyICHHBIX ONTHMATbHBIX OLCHOK MO
CTEIEHAM MaJloro ImapaMerpa, a Kod(h(QUIMEHTH! Pa3I0KeHHS 3a1aHbl B BUJIC aITOPHTMOB H BEIYUCIICHBI B SIB-
HOM BHJE 4epe3 M3BECTHbIC BEIMUMHBI AU(HEPEHINATBHOIO ypaBHEHUS.

KiroueBbie ciioBa: AJIT'OPUTM, SBOJIFOLIMOHHBIC I[I/ICl)CI)epeHI_II/IaJ'[BHBIe YpaBHEHUS, INIOTHOCTH PaI[OHafHI/IKOL[I/I-
Mma, paCHIPIpeHHLIfI CTOXaCTUYCCKHI HUHTETpajl, 3KBUBAJICHTHOCTE MEP, (byHKLII/IOHaJ'I.

OnrumaibHi ONIHKM B 3aJayax ekcrpanogsuii, ¢inbrpaunii Ta iHTepnosasinii ¢yukuionansiB Binx
BUINAJKOBHUX INpoueciB 3i 3HaYeHHAMU 3 riibdeprosoro npocropy / A.JA. Waramsini, LIO. dixmaninze,
T.O. ®omina, A.A. ®omin-lllaTameini // Kibepuerrka Ta cucremunii anamnis. 2018. Tom 54, Ne 5. C. 79-92.

Amnotanis. OTpumaHo 3araibHi (GopMyaH s e()EeKTHBHOTO OOYMCICHHS ONTHUMAIBHUX OLIHOK IS
(yHKIIOHANIB BiJl BUNAJKOBHX IIPOLECIB 31 3HAYEHHSAMH 3 TiNbOepTOBOro mpocTopy. B okpemoMy Bumajky,
KOJIM JTOCIIZPKYBAHHUI MPOIIEC € PO3B’SI3KOM JISSIKOTO HENIHIMHOTO €BOJIOIIHHOTO Tu(epeHIiaIbHOTO PIBHSHHS
3 MaJIOKO HENMIHIMHICTIO, IPOBEJCHO PO3BUHEHHS OTPUMAHHX ONTUMAIBHHUX OLIIHOK 33 CTEHNEHSMH MaJoro mnapa-
MeTpa, a Koe(illieHTH PO3BUHEHHS 3aaHO Y BUIJIAl alTOPUTMIB 1 00UHCIEHO B SBHOMY BUIJISI uepe3 Bimomi
BEJIMYMHU JU(EPEHLIaTbHOTO PIBHSHHS.

KurouoBi cioBa: anroputyM, eBoIIOLiiHI qudepeHniaabHi piBHIHHSA, MiNbHICTs Pagona—Hukonuma, posmmpe-
HUH CTOXaCTHYHHM IHTErpaj, eKBiBAJIICHTHICTh Mip, (yHKIIOHAI.

Optimal estimates in the problems of extrapolation, filtration, and interpolation of functionals of random
processes with values in a Hilbert space / A.D. Shatashvili, I.Sh. Didmanidze, T.A. Fomina,
A.A. Fomin-Shatashvili // Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 5. P. 79-92.

Abstract. General formulas are obtained for efficient calculation of optimal estimates for functionals of
random processes with values in a Hilbert space. In a special case where the process under study is a solution of
a nonlinear evolutionary differential equation with a small nonlinearity, the optimal estimates are expanded in
powers of a small parameter and the expansion coefficients are given in the form of algorithms and calculated
explicitly in terms of known quantities of the differential equation.

Keywords: algorithm, evolutionary differential equations, Radon—Nikodym density, extended stochastic
integral, equivalence of measures, functional.

VK 519.65

YeOunieBckoe NpHOJIMKEHHE CYMMOil NOJMHOMA M JIOTapH(pMHYECKOro BBIPAKEHHS C 3PMHTOBBIM
unrepnoauposannem / I1.C. Manaunsckuii, 5S1.B. IIusiop, B.A. Anapynbik / KubepHeTHka u CHCTEMHBIN
ananu3. 2018. Tom 54, Ne 5. C. 93-99.

In.: 0. Ta6n.: 0. Bibmiorp.: 9 Ha3s.
AHHOTaUusi. YCTaHOBICHO YCJIOBHE CYILIECTBOBAHHS YEOBILICBCKOTO MPHOJIMKEHUsSI CyMMOIl TTOJIMHOMA
U JI0Tapr(MUYECKOTO BBIPAKEHHS ¢ HANMEHBIIEN a0COIOTHOM MOTPENIHOCTHIO U 9PMUTOBBIM HHTEPIIOIMPOBA-

HHEM B KpallHMX TOYKax OTpe3ka. [Ipe/uioykeH METO OIpEICNICHHs TapaMeTPOB TAKOro0 4YeOBIIIEBCKOTO MPH-
OJIMKEHUSI.

KurodeBble cj10Ba: 4eObIIICBCKOE TPUOIIKEHHE, 3PMUTOBA HHTEPIIOJIALNS, MeTO/ Pemesa, Touku aabTepHaH-
ca.

YeOumoncbke  HaOJM/KeHHS  CyMOK  MNOJiHOMa  TaJjorapudmiyHoro Bupasy 3  epMiTOBHM
intepnomoBannam / I1.C. ManauiBebkuii, SI.B. ITisiop, B.A. Anapynuk // KiGepHeTnka Ta CHUCTEMHUIA
anamiz. 2018. Tom 54, Ne 5. C. 93-99.

AHoTauis. BcTaHOBIEHO YMOBY iCHYyBaHHS 4e€OMIIOBCHKOIO HAOJIMIKEHHS CyMOIO IOJIHOMA Ta Jiora-
pudMivHOrO BUpa3y 3 HAWMEHILIO a0COIIOTHOK MOXUOKOIO Ta €PMITOBUM IHTEPIIOIIOBAHHIM y KpaiHiX TOU-
Kax Bifpi3ka. 3amporOHOBAHO METOJ BH3HAYCHHS MAapaMEeTPiB TAKOr0 4YeOHIIOBCHKOTO HAOIMKCHHS.

Kiro4oBi c/ioBa: 4eOUIIOBCHKE HaGJ’II/I)KeHH}I, epMiTOBa iHTepHOJ’IHHiﬂ, METOIQ PeMesa, TOYKH aJIbTCPHAHCY.
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Chebyshev approximation by the sum of polynomial and logarithmic expression with the hermitian
interpolation / P.S. Malachivskyy, Ya.V. Pizyur, V.A. Andrunyk // Kibernetika i sistemnyj analiz. 2018.
Vol. 54, N 5. P. 93-99.

Abstract. The authors establish the condition for the existence of the Chebyshev approximation by the
sum of a polynomial and logarithmic expression with the smallest absolute error and Hermitian interpolation at
the boundary points of an interval. The method is proposed for determining the parameters of such Chebyshev
approximation.

Keywords: Chebyshev approximation, Hermitian interpolation, Remez method, alternance points.

VK 519.17
Bumarnveckue BepmmHHble pasmerkn / M.®. Cemeniora, C.H.Heneasko, B.H.Heneabko //
Kunbeprernxa n cucreMusiii anamms. 2018. Tom 54, Ne 5. C. 100-108.

In.: 2. Ta6n.: 0. Bibmiorp.: 12 Ha3s.

AnHoTanus. BBeneHo NOHsTHE SKBUBAIICHTHOCTH BEPIIMHHEIX Pa3METOK Ha 3a1aHHOM rpade. Jlokasana
9KBHBAJIEHTHOCTb TPEX OMMAarmyecKHx pa3MeTOK IS peryspHbIX rpados. IlomydeHo yacTHOE pelneHHe 3a1a-
M CYIIECTBOBAHUS |-BepIIMHHOH OMMarndeckoil BepHIMHHOH pa3METKH MYJIBTUIONBHBIX Ipad)oB, a UMEHHO
ans  rpadgos  msomoppmueix K, , . JloKasaHo, HUTO IOCIENOBATENBHOCTh —OMPETYIAPHBIX — rpados
Kn(ij) =((K,_;y = M)+ Ky) = (u,u;) — (unuj) JIOMYCKaeT 1-BepUIMHHYI0 OMMarn4ecKyro BEpPIIMHHYIO pa3MeT-
Ky, D€ t;, U j — mobas mapa HECMEXHbIX BepiunH B rpade K, | — M, u, — sepumna K;, M — cosepiueH-
HOE MapocoyeTanue nonanoro rpada K, ;. YCTaHOBIEHO, YTO €CIH F-perysapHblii rpad G nopsika n BiseTcs
JIUCTAHLMOHHBIM Maruueckum, 1o rpap G + G uMeer 1-BepUIMHHYIO OMMarMyeckyio BEpIIMHHYIO pa3METKy C
MardyecKuMH TOCTOSSHHBIMU (n + 1)(n+ r)/ 2 + n’ u (n+ 1)(n+ r)/ 2+ nr. OnpeneneHsl 1Ba HOBBIX TUIA

rpadoB, HE IOMYCKAIOIUX |-BEpIIMHHYI0 OMMAarMyecKyr BEPIIMHHYIO Pa3METKY.

KiroueBble cjioBa: JUCTAaHIIMOHHAS Maruyeckas pasmeTka, l-BepLLlMHHaﬂ Oumaruyeckast BEpUIMHHAA pa3sMeT-
Ka, HCUCTHas l—BepHJI/IHHaﬂ Oumarnueckas BEpLIMHHAA pasMeTKa, 4€THas 1—BepI_LIHHHa$[ Oumarnueckas BEp-
HIMHHAas pa3sMeETKa.

Bimariuni Bepmmuni po3mitkun / M.®. Cemeniora, C.M. Hexinbko, B.M. Heninbko // KiGepHernka Ta
cucremuuii anamis. 2018. Tom 54, Ne 5. C. 100-108.

AHoTtauis. BBeseHO MOHATTS €KBIBAJICHTHOCTI BEPIIMHHHUX PO3MITOK Ha 3amaHomy rpadi. JloBeneno
eKBIBaJICHTHICTh TPHOX OIMaridyHUX PO3MITOK ISl peryisipHux rpadis. Oxep)kaHo YaCTHHHHUI PO3B’ 30K 3a/1a4i
icHyBaHHs |-BepIIMHHOI OIMAri4HOI BEPIIMHHOI PO3MITKHA MYJIbTHYACTKOBHX rpadiB, a came mis rpadis, i3o-
MophHUX Ky nm- JoBezeHo, 110 TOCITIIOBHICTh OiperysipHuX rpadis
Kn(!-/-) =((K,_; — M)+ K|) = (uyu;) - (u,,uj) Joryckae 1-BepummHHY OiMariuHy BEpIIMHHY PO3MITKY, Jie
Ujsuj — Oy/b-siKa 1mapa HeCyMiKHUX BepunH y rpadi K, | — M, u, — sepmmna K|, M — nockonaine napoc-
HojtydeHHs nmosHoro rpada K, ;. Bceranosneno, skio r-peryispuuil rpadg G nopsaky n € AMCTaHUIHHUM
MmariyauM, 10 rpadp G+ G wmae l-BepmmHHY OiMaridyHy BepIUMHHY pPO3MITKY 3 MaridHUMHU CTaIUMHU
(n+ D)(n+r)/2+ n?i (n+ 1)(n+ r)/ 2+ nr. Busnaueno nsa HOBi THIH rpadis, sIKi He JOIIyCKaloTh 1-Bep-
IIMHHOI OIMariyHol BEepLIMHHOI PO3MITKH.

KuarouoBi ciioBa: aucraHuiiiHa MariyHa po3MiTka, 1-BepliMHHA OimMariyHa BepIIMHHA PO3MITKa, HerapHa
1-BepmmHHa OiMariyHa BepIIMHHA PO3MITKA, MapHa |-BepIIMHHA OiMariuHa BEpIIMHHA PO3MITKA.

Bimagic vertex labelings / M. Semeniuta, S. Nedilko, V. Nedilko // Kibernetika i sistemnyj analiz. 2018.
Vol. 54, N 5. P. 100-108.

Abstract. The notion of the equivalence of vertex labelings on a given graph is introduced. The
equivalence of three bimagic labelings for regular graphs is proved. A particular solution is obtained for the
problem of the existence of a 1-vertex bimagic vertex labeling of multipartite graphs, namely, for graphs of
isomorphic Kynm- It is proved that the sequence of bi-regular graphs
Kn'(ij) = ((Kn*_l - M)+ Kl)f (upu;) = (u,,uj) admits l-yertex bimagic vertex I.abeling, where u;, u is any
pair of non-adjacent vertices in the graph K, _; — M, u,, is the vertex of K, M is the perfect matching of the
complete graph K, ;. It is established that if the r-regular graph G of order » is distance magic one, then the
graph G+ G has a l-vertex bimagic vertex labeling with magic constants (n+ 1)(n+ r)/2+ n’

(n+ 1)(n+r)/ 2+ nr. Two new types of graphs that do not admit 1-vertex bimagic vertex labelings are
defined.

and

Keywords: distance magic labeling, 1-vertex bimagic vertex labeling, odd 1-vertex bimagic vertex labeling,
even l-vertex bimagic vertex labeling.
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VJK 517.977
Merton paspemarmux QYHKIHUI /151 HTPOBBIX 32/1a4 YNPABJIEHUs ¢ HHTEIPAILHBIMH OTPAHNYCHHSIMH /
N.C. Pammonopr // Kubepuneruka u cuctemubiii anamus. 2018. Tom 54, Ne 5. C. 109-127.

In.: 0. Tabn.: 0. Bibmiorp.: 28 Hazs.

Annoranus. VccnenoBan METOA paspeinarmux (pyHKIHl OTHOCHTEIBHO UIPOBBIX 3a/1a4 YIIPABICHHUS C
MHTETPaJbHBIMU OrpaHHYEHUsMHU. [Ipe/uiojkeHa cXema MeToja, KOTopas 00ecIeurBaeT OKOHYaHHWE HIPhI 3a
OIIPE/ICIICHHOE TapPAaHTUPOBAHHOE BPEMsi B Kjacce CTPOOOCKONMYECKHX cTpareruil. IlokasaHbl pe3ylbTaThl
CpaBHEHHs TapaHTHPOBAHHBIX BPEMEH 5TOH CXEMBI METO/Ia Pa3peruanux (yHKIHH C IIEPBBIM MPSIMBIM METO-
oM TToHTpsirMHA JUISi MHTErPAIbHBIX OrPaHUYCHUI.

KuroueBble ciioBa: nuHeiHas quddepeHnyanbras urpa, HHTErpajibHbIe ONPaHUYEHMS, MHOTO3HaYHOE 0TOOpa-
XKEHHE, U3MEPUMBIH CENeKTOp, CTPOOOCKOIHMYECKas CTpATerus.

Meron  posp’ssyBalbHUX (YHKLiH /Uisi  irpOBHX 3aj1a4  KepyBaHHsl 3 iHTerpaibHUMH o0MexeHHAMH /
U.C. Panmnonopr // Kibeprernka ta cuctemuuii anamis. 2018. Tom 54, Ne 5. C. 109-127.

AmnoTanisi. [locmimKeHo MEeTO PO3B’A3yBalbHUX (DYHKIIIH CTOCOBHO irpOBHX 3a7ad KepyBaHHS 3 iHTET-
pasbHUMH 0OMEXEHHSIMH. 3alPOIIOHOBAHO CXEMY METO/Y, 110 3a0e3neuye 3aKiHueHHs TPH 3a NeBHUN rapaH-
TOBAHMI yac B Kiaci crpodockoniunux crpareriid. [lokaszaHo pe3yabTaTH MOPIiBHSIHHS rapaHTOBAHUX YaciB
i€l CXeMU METO/Y PO3B’A3yBalbHUX (GYHKIIH 3 MEPIIUM MPIMUM MeTo oM [ToHTpsITiHA I IHTerpabHIX
00OMEKEHbB.

KuarouoBi cioBa: miHiiiHa gudepeHuiiina Tpa, iHTerpajiibHi 0OMEXKEHHs, OaraTo3Ha4yHEe BiJOOpaXKEHHS,
BUMIPHHI CEIEKTOpP, CTPOOOCKOIIYHA CTpATerisl.

Resolving-functions method for game theory control problems with integral constraints / J.S. Rappoport
/I Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 5. P. 128-138.

Abstract. The author analyzed the method of resolving functions with regard to game theory control
problems with integral constraint. A scheme of the method is proposed. This scheme ensures the end of the
game within a guaranteed time in the class of stroboscopic strategies. The guaranteed times for this scheme of
the resolving-functions method are compared with the results of the fiirst Pontryagin method for integral
constraints.

Keywords: linear differential game, integral constraint, multi-valued mapping, measurable selector,
stroboscopic strategy.

VK 519.85
Kpurepnii pedpa obmero MHororpanauka pasmemenuii / O.A. Emen, A.O. Emen, U.M. INoasikos //
Kubepuernka u cucremubiid anamus. 2018. Tom 54, Ne 5. C. 128-138.

In.: 1. Tabn.: 0. Bi6miorp.: 33 Ha3s.

AnHoTanus. VccienyroTces cBoiicTBa 001Iero MHOIOrpaHHHUKA pa3MELICHUH IS 3a/1ad ONTHMH3ALUH Ha
Pa3MeIleHUsX: PacCCMOTPEHO OIMCaHue pedpa OOIEero MHOTOIPaHHUKA Pa3MEIIeHHH CHCTEMOIl ypaBHEHHIl n
HEPaBEHCTB, SBIIIOIIUXCS ITOJCUCTEMOI CHCTEMBI, KOTOpasl OIICHIBACT STOT MHOTOrpaHHUK. [lomyden kpure-
puii pebpa 00IIEr0 MHOTOIpaHHUKA PAa3MEIICHHM, OMUCAHBI €r0 BEPIIHHBL.

KimroueBble c10Ba: 00LMiT MHOrOrpaHHUK pa3MEILeHHH, KpUTepHil pedpa, 3a1aul ONTUMH3ALMH Ha Pa3MELICHHSX.
Kpurepiii pedpa 3arajbHoro MHororpaniuka posmimess / 0.0. €menb, Oua-pa O. E€Emeup,
LM. Hoaskos // Kibepuernka ta cucremuuii anami3. 2018. Tom 54, Ne 5. C. 128-138.

AwnoTauist. JIoC/i/DKEHO BIACTUBOCTI 3arajlbHOrO0 MHOTOIPaHHHMKA PO3MIICHb JUIS 3a7ad ONTHMI3allii Ha
PO3MIILIEHHSIX: PO3IVITHYTO OMKC pedpa 3arajJbHOr0 MHOTOIPAaHHHKA PO3MIIIEHb CHCTEMOIO PiBHSHB i HEPIBHOCTEIH,
10 € MJICUCTEMOIO CHCTEMH, sIKa ONUCYE 11ed MHOrorpaHHuK. OTpUMaHO KpuTepii pedpa 3arallbHOro MHOTOTpaH-
HHKA PO3MIIEHb, OIMCAHO BEPIIMHM 3arajJbHOTO MHOIOIDaHHUKA PO3MIIICHB.

Ki1o4oBi ciioBa: 3araibHII MHOTOTPAHHUK PO3MIIIEHB, KPUTEPIi peOpa, 3aa4i onTuMizawii Ha po3MILCHHSX.

Criterion of the edge of the general polyhedron of arrangements / O.Ol Iemets, O.Ol. Yemets’,
L.M. Polyakov

Abstract. The properties of the general polyhedron of arrangements for optimization problems on
arrangements are investigated in the paper. An edge of the general polyhedron of arrangements is described by
the system of equations and inequalities that is a subsystem of the system describing this polyhedron. The
criterion of the edge of the general polyhedron of arrangements is obtained and its vertices are described.

Keywords: general polyhedron of arrangements, edge criterion, optimization on arrangements.
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VK 330.101.541-336.7
PbIHOYHAS OLEHKA M YYeT CTOMMOCTH NPOM3BOACTBeHHOro Kanutaia / B.b. lynaes, JI.B. Kupuienko //
Kubeprernka n cucreMusiii anamus. 2018. Tom 54, Ne 5. C. 139-149.

In.: 1. Tabn.: 2. Bi6miorp.: 31 Ha3s.

Annortanusi. OnpezeneHo, 4To CTOMMOCTb MPOJIAHHBIX TOBAPOB M YCIIYT Ha PhIHKE OJiar, y4uThIBacMast
CTaTHCTHKOW 110 HOMHHAJILHOMY BaJIOBOMY BHYTPEHHEMY NPOIYKTY M HHIEKCY LIeH, HO3BOJISIET OLCHUTH PbI-
HOYHYIO CTOMMOCTH IIPOM3BOJCTBEHHOI'O KallHTajla B HAIIMOHAIBHOU BamioTe cTpaHbl. CTOMMOCTB IIPOH3BOA-
CTBEHHOTO KaIlHTala yIHTHIBACTCS TAakKe HAIMOHATLHBEIME cueTaMH. [Toka3aHo, 4TO IPH HEAOOLECHKE YITCHHO-
0 KaluTalla OTHOCHTEIBHO PHIHOYHOM CTOMMOCTH HEBO3MOYKHO PHIHOYHOE CAaMOPETYIMPOBAHNE, & HMCIOIAECS
JICHBI'W B 00palieHny 00CIyKHUBAIOT TOJIBKO TOBAPOOOOPOT M HE 00ECHEYMBAIOT BOCHPOU3BO/ICTBA KAIlUTANA,
peryJMpoBaHHe S5KOHOMHKH OCYIIECTBIIIETCS rocy1apcTBoM. I1oka3aHo Takxke, 4TO PHIHOYHOE CaMOpPETryJIHpo-
BaHUE PABHOBECHsI PKOHOMHKH U HHIYCTPHAIBLHOE Pa3BUTHE BO3MOXKHBI, KOT/Ia CTOMMOCTD YYTEHHOTO B IIPOH3-
BOJICTBE KalUTajla He MEHBIIE €ro PHIHOYHOH CTOMMOCTH.

KimoueBble cjI0Ba: S5KOHOMHKA, PBIHOK, CIPOC, MPEITIOKECHHE, PABHOBECUE, KPU3HC, TPY, KAHUTAN, JCHBIH,
BOCIIPOHM3BOJCTBO, MHBECTULINH, aMOPTH3ALMS, UHOIALHUS.

PunkoBa ouinka Ta o6iaik BapTocti BHpoGHHYoro kamitaay / B.b. Jynaes, JL.B. Kupuienko //
Kibepuernka ta cucremunii amamis. 2018. Tom 54, Ne 5. C. 139-149.

AHoTanis. 3’5COBaHO, IO BAPTICTh MPOJAXKY TOBAPIB 1 MOCIYT Ha PUHKY OJar, 110 OOITIKOBYETBCS CTa-
THUCTHKOIO 32 HOMIHAJIBHUM BaJOBHM BHYTPILIHIM MPOAYKTOM Ta iHAEGKCOM IL(iH, J03BOJISIE OLIHUTH PHHKOBY
BapTIiCTh BUPOOHMYOTO KarliTady B HalliOHANIbHIH BatoTi Kpainn. HarioHaabHUME paxyHKaMH TaKOK 0OJTiKOBY-
I0Tb BapTiCTh BUPOOHMUOro Kamitaiy. I[Toka3aHo, mo y pasi HEZOOLIHKH O0JIIKOBAHOIO KalliTaly B MOPIBHSHHI
3 PUHKOBOIO BapTiCTIO HEMOXKJIMBE PUHKOBE CaMOPETYJIFOBAaHHS, a HAsIBHI I'POLIi B 00iry 00CIyroByOTh TUIbKH
TOBApOOOIr 1 He 3a0e3MeuyI0Th BIATBOPECHHS KaIliTally, pEry/IlOBaHHS €KOHOMIKHU 31HCHIOETHCS JepikaBoto. [1o-
Ka3aHO TAKOX, 0 PHHKOBE CaMOPETyIIOBAHHS PIBHOBATH €KOHOMIKH Ta 1HIYCTPIaJbHHN PO3BUTOK MOXKIIHBI,
SIKIIO BapTICTh OOJIKOBAaHOTO BHPOOHMYOrO KamiTady HE MEHIIAa HOro pUHKOBOI BapTOCTI.

Ki104oBi cjioBa: €KOHOMiKa, PHHOK, IONUT, IPOMO3MIis, PIBHOBAra, mparsi, Karmitaj, TPOIli, BiATBOPEHHS,
iHBecTHLil, H LS.

Market appraisal and accounting of the cost of production capital / B.B. Dunaev, L.V. Kirilenko //
Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 5. P. 139-149.

Abstract. It is determined that the cost of sold goods and services in the market of goods, taken into
account by the statistics on the nominal gross domestic product and the price index allows estimating the market
value of production capital in the national currency. National accounts also take into account the costs of
productive capital and fixed capital stocks, which are valued by their market value. It is shown that when the
discounted capital is underestimated as compared to the market value, the money in circulation serves turnover
only and does not ensure the reproduction of capital. It is also shown that e growth and technological progress
is possible when the value of the recorded production capital is no less than its market value.

Keywords: economy, market, demand, supply, equilibrium, labor, capital, money, reproduction, investment,
inflation.

VK 355.24/355.3

MartemaTndeckasi MoJesb 00OCHOBAHHWSI ONTHMAJBLHOIO G0€BOr0 COCTABAa BOOPY:KEHHBIX CHJI
rocyJapcTBa ¢ MO3UIMI NPeJOTBPAINEHHOr0 ymiepda M ¢ Y4eTOM JKOHOMHYECKHX (PaKTOpoB /
B.H. Mo:xaposckuii, C.B. I'oa3s // Kubeprernxa u cucremusiii ananus. 2018. Tom 54, Ne 5. C. 150-159.

In.: 0. Tabn.: 0. Bi6miorp.: 9 Hass.

AHHOTanus. B cTaThe M3JI0XKEHBI CYTh 1 OCHOBHOE COZICP)KaHUE MaTEMAaTHIECKOW MOJEIN 000CHOBaHUS
ONTHMAJILHOIO 0OEBOI0 COCTaBa BOOPYXKEHHBIX CHJI IOCYJapcTBa C IIO3MLMI TEOPHH HPEJOTBPALICHHOIO
ymepba U ¢ y4eTOM YKOHOMHYECKHX (PaKTOPOB. DTa CTAThs SBISICTCS MPOJODKEHHEM HCCIEA0BaHUNH METONU-
YECKHUX aCleKTOB 0OOCHOBAHMsI OOEBOTO COCTABA BOOPYXKEHHBIX CHII FOCYAApPCTBA C MO3HIUIl TEOPHUH MPEIOT-
BpALIEHHOTO yIepoa.

KarueBble ciioBa: 60eBoii cocTaB, 60eciocOOHOCTh, OOEBBIE CPeCTBA, OOCBOI MOTECHIMA, TPEIOTBPALICH-
HBIH yuiep0, 3azada ONTHMHU3ALNM, MAaTEMATHYECKAsh MOJCIb.

MareMaTH4Ha MoOJe/]b OOIPYHTYBAHHSI ONTHMAJbHOrO 00iH0BOro ckJagy 30pPOMHHX CHJI JIep:KaBU
3 mo3uuiii Teopii BiABepHeHOro 30MTKY Ta 3 YpaxXyBaHHSM eKOHOMIYHHX YHHHHKIB /
B.M. Mo:xaposcbknii, C.B. I'oisb // Kideprernka Ta cucremnuii ananis. 2018. Tom 54, Ne 5. C. 150—-159.

AHoTanisi. BUKIaneHo CyTh Ta OCHOBHHH 3MICT MaTeMaTHYHOI MOJeN OOIPYHTYBAaHHS ONTHMAJILHOTO
6oifoBoro ckiaxy 30pOMHUX CHJI JepXKaBH 3 MO3ULII Teopii BiIBEpHEHOro 30MTKY Ta 3 ypaxyBaHHSIM €KO-
HOMIYHUX YUHHUKIB. LI cTaTTS € MPOIOBKEHHIM JOCIIPKCHb METOANYHUX ACIIEKTiB OOIPYHTYBaHHS 00HOBOTO
cKiIany 30pOMHMX CHII JIepKaBH 3 TO3MIINH Teopil BIABEPHEHOTO 30HMTKY.

KutrouoBi ci1oBa: 6oitoBuii cxiiaj, 60€31aTHICT, G0HOBI 3ac00u, 00HOBHIT OTEHIIIA, BiABEPHEHHIT 30UTOK, 3a-
Jlaua ONTHMi3alii, MaTeMaTH4Ha MOJEIb.
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Mathematical model of the substantiation of the optimal combat staff of the armed forces of the state
from the standpoint of the theory of prevented damage and with regard to economic review /
V.M. Mozharovskyi, S.V. Hodz // Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 5. P. 150-159.

Abstract. The paper describes the essence and main content of the mathematical model of the
substantiation of the optimal combat staff of the armed forces of the state from the standpoint of the theory of
prevented damage and with regard to the economic review. This paper continues (supplements) the previous
study in the methodological aspects of the substantiation of the combat staff of the armed forces from the
standpoint of the theory of prevented damage.

Keywords: combat staff, combat capability, combat equipment, combat potential, prevented damage,
optimization problem, mathematical model.

VK 519.21

PacyeT CTAaNMOHAPHBIX XaPAKTEPHCTHK OJHOKAHAJIBHBIX CHCTEM OOCIYKHBAHHS € HCHOJIb30BAHHEM
pacnpenenennii ¢pasooro Tuna / }0.B. Kepnosblii / KuGepuernka n cucremusiii anamus. 2018. Tom 54,
Ne 5. C. 160-169.

In.: 0. Tabn.: 3. Bibmiorp.: 9 Ha3s.

Annortanus. OCyIIecTBICH aHAIN3 PE3yIbTaTOB PUMEHEHUS THIIEPIKCIOHCHIIHAIBHON U 3PIAHTOBOM
AMMPOKCHMAIHNiA ¢ TapaMeTPaMy apaJoKCaIbHOrO0 M KOMIUIEKCHOTO THIIA IS pacdyeTa METOAOM (PMKTHBHBIX
(a3 cranMoHapHBIX XapaKTEPUCTUK cucTeM obOciyxkuBaHus tina G /G / 1/ m. Pe3ynbrarel BepuduIMpoBaHbl
C HOMOIIBIO MMUTALMOHHBIX MOJCIEH.

KiioueBble ¢j10Ba: HEMapKOBCKAasl CHCTEMa OOCIIyKUBAHHUS, THIICPIKCIIOHEHIINATEHOE pacipeaeienue, 00600-
IIICHHOE PacIpe/ieIeHIe DpilanHra, KOMIUICKCHBIC H Tapa0KCaIbHBIC MApaMETPBI PACHPEACICHNUS, AIPOKCHMAa-
1Hs.

OouuncieHHs CTANIOHAPHHX  XapPaKTePHCTHK  OJAHOKAHAJILHHX cucreM 00CIyroByBaHHS
3 BUKOPHCTaHHSIM po3mnofiitiB ¢asosoro tunmy / F0.B. Kepnoewnii // KiGepHerrnka Ta cUCTEMHHUI aHawi3.
2018. Tom 54, Ne 5. C. 160-169.

AmnoTaunis. 3xilficHeHO aHai3 pe3yIbTaTiB 3aCTOCYBAaHHS IiIICPEKCIIOHCHIIAIBHOI 1 epPIaHriBChKOT alpoK-
CUMaIliif 3 mapaMeTpaMu MapagoKCaTbHOrO 1 KOMITIEKCHOTO THUITY JUIsi OOYMCICHHS MeToIoM (iKTHBHHX (a3
CTalllOHAPHUX XaPAKTEPUCTHK cucteM oOcimyroByBanus tunty G / G / 1/ m. Pesynbratu BepudikoBaHo 3a a010-
MOrOI0 IMiTaliiHUX MOJEEH.

KiiouoBi ci10Ba: HeMapKoBChKa cHCTeMa OOCITyrOBYBAaHHS, TilIepPeKCIOHEHIIabHUI PO3MIOALL, y3araabHeHHH
posnozain Epnanra, KOMIUIEKCHI 1 mMapajoKcalbHI MapaMeTpud PO3MOALLY, almpOKCHMALLis.

Calculation of steady-state characteristics of single-channel queueing systems using phase-type
distributions / Yu.V. Zhernovyi // Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 5. P. 160-169.

Abstract. The paper analyzes the results of application of hyper-exponential and Erlang approximations
with parameters of paradoxical and complex type for calculating the steady-state characteristics of G /G / 1/ m
queueing systems by the fictitious phase method. The results are verified using simulation models.

Keywords: non-Markovian queueing system, hyper-exponential distribution, generalized Erlang distribution,
complex and paradoxical parameters of distribution, approximation.

NPOI'PAMHO-TEXHIYHI KOMILIEKCH SOFTWARE-HARDWARE COMPLEXES

YK 004.434:004.75

IpeaMeTHO-OPHEHTHPOBAHHBIH SI3BIK Strumok /1 ONHMCAHMSI AKTOPHBIX CHCTEM ¢ o0wel mamMsTbio /
B.O. Jlapun, O.B. bantbim, A.B. I'anxun, A.U. IIposorap // Kubepruernxa u cucteMusiii anamu3. 2018.
Tom 54, Ne 5. C. 170-180.

In.: 0. Tabn.: 1. Bibmiorp.: 17 Ha3s.

AHHOTauuUs. V310KeH MOJAX0J K ONMMCAHUIO aKTOPHBIX CHCTEM C oOmieil nmamsreo. [Ipemnoxken mpea-
METHO-OPUECHTUPOBAHHBIN SI3bIK Strumok Uis OMHCaHuUs MEKAKTOPHOIO B3aHMOJACHCTBHUS U pabOThI ¢ 0OIIei
namsTeio. [IpoBeneHa onenka 3pHEeKTUBHOCTH sA3bIka Strumok ¢ HCIIONB30BaHMEM OOIICH MaMsATH MO CpaBHe-
HHIO C (peiiMBOopkoM Java Vert.x.

KutroueBble cj10Ba: MOJIENb aKTOPOB, MAPAJLICIBHBIC CHCTEMBI C OOLICH NaMSIThIO, IPEAMETHO-OPHEHTHPOBAH-
HBII s3bIK mporpammupoBanusi, Akka, Java.
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IIpenveTHo-opieToBaHa MoBa strumoK [JIsi ONHMCY AKTOPHMX CHCTeM 3i CHUIBHOW — mam’aTTIO /
B.O. Jlapin, O.B. Bantum, O.B. T'aakin, O.I. IIpoBorap // Kibepueruka Ta cucremuuil anamis. 2018.
Tom 54, Ne 5. C. 170-180.

AHoTtanis. BukiageHo miixig A0 ONMMCY aKTOPHUX CUCTEM 31 CHUIBHOK HaM’STTIO. 3alpOIOHOBAHO
MPeIMETHO-OPIEHTOBaHY MOBY Strumok Juisi OImicy MEeKXaKTOpHOI B3aeMOJil i poOOTH 31 CHIJIBHOIO MaM STTIO.
ITpoBenieHO OLiHIOBAaHHS €(EeKTHBHOCTI MOBM Strumok 3 BHKOPHCTAHHAM 3arajbHOi Iam’sTi y TOpIBHAHHI 3
(dpeiimBopkom Java Vert.x.

KumiouoBi ciioBa: Moesb akTOpiB, MapaienbHi CHCTEMH 31 CHUIBHOIO [aM’TTIO, IIPEAMETHO-0OPIEHTOBaHA MOBa
nporpamypanns, Akka, Java.

Strumok DSL for defining actor-oriented systems with shared memory support / V.O. Larin,
0.V. Bantysh, O.V. Galkin, O.1. Provotar // Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 5. P. 170-180.

Abstract. The approach to defining actor systems with shared memory is proposed. Strumok DSL is
defined for describing actor interaction and shared system support. Performance of the Strumok DSL which
uses shared memory is compared with that of Java Vert.x framework.

Keywords: actor model, parallel systems with shared memory, DSL, Akka, Java.

VK 004.942 + 623.454.862
IoBbilIeHHEe TOYHOCTH peLIeHHs] JUCKPETHBIX HEKOPPEKTHBIX 3a/lad  MeTOJAOM  CJIy4ailHOro
npoennpoBanus / E.I'. PeBynoBa // KuGepuernka u cucreMmuslii anaimn3. 2018. Tom 54, Ne 5. C. 181-192.

Im.: 3. Tabm.: 1. Bi6miorp.: 32 Ha3s.

AnHotanust. st peleHus JUCKPETHBIX HEKOPPEKTHBIX 3a/a4 METOJOM CIIy4YaifHOro MPOSLHPOBAHHS
UCCIICI0BAHBI CMELICHHUE U IUCIICPCHsI OIIMOKH, BO3HHKAIOIINE BCICACTBHE YCPEJHEHNUS 110 PeaIM3aLisM CITy-
4aiiHoii MaTpuupbl. Ilomydyena oleHka BeKTOpa BXOJa, MO3BOJISIONIAS 3HAYMTEILHO MOBBICHTE TOYHOCTb pelle-
HOS TaKMX 3aJa4 MCTOZOM CIy4ailHOrO MPOCLMPOBAHHSL.

KiroueBble cjioBa: JUCKPETHAsT HEKOPPEKTHAs 3ajJ1ava, cnyqai/'moe NIpoCHUPOBaHUE, YCPEAHEHUE T10 cnyqaﬁ-
HBIM MaTpullaMm.

HinBuIIEHHS] TOYHOCTi PO3B’A3KY TMCKPETHHX HEKOPEKTHHX 32124, OTPHMAHOI0 METOJI0M BHIIaKOBOI0
npoenioBanns / O.I'. PeBynona // KibepHeruka Ta cuctemuuii anamnis. 2018. Tom 54, Ne 5. C. 181-192.

Auoranisi. [y po3B’si3yBaHHs JUCKPETHUX HEKOPCKTHHX 3a7ad METOJOM BHIIAKOBOIO MPOCIIOBAHHS
JIOCITIZPKEHO 3MIIIEHHS 1 IUCIepCito NOXMOKH, sKi BUHUKAIOTh BHACHIIOK YCEPEIHEHHS 3a peai3alisiMu BUITa I~
koBoi Marpuii. OTpUMaHO OLIHKY BEKTOpA BXOJY, L0 JO3BOJISIE 3HAYHO MiABUIIUTH TOYHICTh PO3B’ 3Ky TAKUX
3aj1a4 3a JIONIOMOTOI0 METOJy BHIIaJKOBOTO IIPOCLIFOBaHHS.

Kuio4oBi c10Ba: IMCKpeTHa HEKOPEKTHA 3ajaya, BUIAJKOBE MPOCIIIOBAHHS, YCEPEAHCHHS 3a BUIAIKOBUMH
MaTPULSIMH.

Improving the accuracy of the solution of ill-posed discrete problem by random projection /
E.G. Revunova // Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 5. P. 181-192.

Abstract. To solve ill-posed discrete problems by the method of random projection, the bias and variance
of the error arising from averaging over the realizations of the random matrix are investigated. An estimate of
the input vector is obtained, which makes it possible to significantly improve the accuracy of the solution such
problems by the method of random projection.

Keywords: discrete ill-posed problem, random projection, averaging over random matrices.
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