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Hosble cpencTBa anbTepHATHBHONH KOMMYHHKAIIMH IS JIIOJeil ¢ OrpaHHYeHHBIMH BO3MOKHOCTSMH /
10.I'. KpuBonoc, }0.B. Kpak, A.B. bBapmak, P.A. Barpnii / Kubepuernka u cucreMHslii ananus. — 2016. —
Tom 52, Ne 5. — C. 3-13.

Im.: 3. Tabm.: 2. bi6miorp.: 13 Ha3s.

Ipeuioxkena MHQpOPMAIMOHHAs TEXHOJOIHs, II03BOJIIONIAs C  HCIIOJIb30BAaHHEM COBPEMEHHBIX
IT-ycrpoiicT (HeTOyKH, IUIAHIIETHI, TeIS(OHEI U T.JI.) OCYLIECTBIISATH albTEPHATHBHYIO KOMMYHUKAIHIO JUIS
JOJCH, Y KOTOPBIX OTCYTCTBYET (BPEMEHHO MIIM IOCTOSIHHO) OCHOBHOM KaHal BepOanbHOIl koMMyHHKanuH. Pe-
aJIM30BaTh TaKyl0 KOMMYHHUKAIHIO MIPEIOKEHO IIyTeM MHTEICKTyalIn3aliu [IpoIecca BBOJA TEKCTOBOM MH-
(dopManuu ¢ NPUMEHEHHEM OIPAHMYCHHOTO YKCIA COOTBETCTBYIOLIMX YIPABICHUH, 3a7aBAacMbIX PYKOM.
HccnenoBana Moziesib CKeJleTa YeoBeKa B IENAX ONpe/IeIeHns] OrPAaHHUEHHOr0 KOJIMYECTBA JBUKEHUH U KOH-
¢durypanuii pykn, yCTOHYMBBIX K paclo3HaBaHHIO cpenctBamMu IT-ycTpoiicTs.

KioueBble cj10Ba: aubTepHATHBHAS KOMMYHHKauWs, KOHTpoiiep Leap Motion, Kiactepusanus,
MH(POPMAILMOHHAS TEXHOJIOTHS.

Hogi 3aco0n anbTepHATHBHOI KOMYHIKawii 1/1s1 J1ro1eii 3 oOmesxenuvu mozkusocTsivu / FO.I'. Kpusonoc, FO.B.
Kpak, O.B. Bapmak, P.O. Barpiii // Kioepuerrka Ta cucremuuii ananiz. — 2016. — Tom 52, Ne 5. — C. 3-13.

3anpornoHoBaHO iH(OPMALiliHy TEXHOJIOTiI0, IO JO3BOJISE 3 BHKOPHCTAHHSIM cydacHUX IT-mpucrpois
(HeTOyKH, IUTaHOIeTH, TeneOHHM TONO) 3AIMCHIOBATH albTEPHATUBHY KOMYHIKAIIIO0 I JTIOAEH, y SKHX
BiJICYTHIi (TMM4YacoBO 4YM NOCTIfHO) OCHOBHHMI KaHall BepOajbHOI KOMyHikamii. PeamizyBatu Taky Komy-
HIKAI[[O 3aIIPOMOHOBAHO IUIIXOM IHTEIEeKTyawi3allii mporecy BBEACHHs TEKCTOBOI iH(popMaIlii i3 3acTocyBaH-
HSIM 00MEXKEHOT KiJIbKOCTI BIAMOBIJHUX KepyBaHb, 10 3aJal0ThCS PyKO0. JIOCTIPKEHO MO/IeNb CKeJIeTa JII0/TH-
HH 3 METOI0 BU3HAUCHHS OOMEKEHOI KiIbKOCTI PyXiB Ta KOH]Irypamiii pyky, CTIHKHX 10 po3Ii3HaBaHHS 3aco-
6amu IT-mipucTpoiB.

Kurodosi cioBa: anpTepHaTHBHA KOMyHikauis, koHtpoiep Leap Motion, kiacrepusaris, iHdopmauiiina
TEXHOJIOTs.

New tools of alternative communication for people with disabilities / Iu.G. Kryvonos, Iu.V. Krak,
0.V. Barmak, R.O. Bagriy // Kibernetika i sistemnyi analiz. — 2016. — Vol. 52, N 5. — P. 3-13.

The paper presents an information technology that uses modern IT devices (netbooks, tablets, phones,
etc.) to implement alternative communication for people who do not have (temporarily or permanently) the
main channel of verbal communication. The author propose to implement alternative communication through
intellectualization of the input of text information with a limited number of relevant controls specified by
a hand. The human skeleton model is investigated to identify a limited number of hand configurations and
motions, resistant to IT device recognition.

Keywords: alternative communication, controller Leap Motion, clustering, information technology.

VK 681.3.06

AJITOpPUTMBI TeHepanun 6a30Boil TOYKH KPHBOW DIBap/ca ¢ HCNO/Ib30BAHNEM KPHTEPHEB JETHMOCTH
Touku / KoBansuyk JI.B., Beccanos A.B., Becnanos A.1O. // KubepHerrka u cuctemusiii ananmuz. — 2016.
— Tom 52, Ne 5. — C. 14-24.

Im.: 0. Tabm.: 0. bibmiorp.: 9 Hass.

CdopmynupoBaHbl U JOKa3aHbl KPUTEPUU JIETMMOCTH TOYKM KPHBOM DzBapica Ha 2, 4 ¥ Apyrue Harty-
panbHbie uncaa. C UCIOIb30BAHUEM THX KPHUTEPHEB MOCTPOCHBI aIrOPUTMbI M3BICYCHHS KOPHS HPOU3BOIIb-
HOW CTENEHH B IPYMIE TOUEK KPUBOM D/Bapjca, a TAKXKE MOJTYyYCHbl HOBBIC aJlTOPUTMbI FeHEpaluu 0a30Bon
TOYKH KPUBOM, KOTOpbIC, KaK [OKa3aJ CPAaBHUTCIBHBIH aHANN3, UMEIOT PSJ HPEHMYLIECTB.

KaroueBble ciioBa: KpuBble DzBap/ca, JACIUMOCTh TOYKH, TeHepaus 0a30BOH TOYKH.

AJroputMH redepanii 6a3oBoi Touku Ha kpuBiii EnBapaca 3 BUKOPHCTAHHSAM KpuTepiiB moaiibHOCTI
ToukH / JL.B. KoBansuyk, A.B. Beccanos, O.10. Becnianos // KibepHernka Ta cucremuuii anamis. — 2016.
— Tom 52, Ne 5. — C. 14-24.

Cc¢opmyiboBaHO Ta JOBEIEHO KpHTEpii MOAUIBHOCTI ToukH KpuBoi ExBaprca Ha 2, 4 Ta iHmm HaTypaibHI
4uciaa. 3 BHKOPHUCTAaHHSM IMX KPUTEpilB MoOyJOBaHO aNrOpUTMH HOOYBAaHHS KOPEHS MOBINBHOTO CTEIICHS
y rpyni To4ok kpuBoi EnBapica, a Tako OTpUMaHO HOBI aJrOPUTMHU reHepailii 0a30BOi TOUKH KPHUBOI, KOTPI,
SIK TOKAa3aB MOPIBHSUIBHUI aHalli3, MAlOTh HU3KY IEpeBar.

Kmouosi caoBa: xpusi Ensapzca, MOIIIBbHICTS TOYKH, TeHepalis 0a30BOI TOUKH.
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Algorithms of base point generation on edwards curve using point divisibility criteria / L.V. Kovalchuk,
A.V. Bessalov, O.Yu. Bespalov // Kibernetika i sistemnyi analiz. — 2016. — Vol. 52, N 5. — P. 14-24.

New criteria for Edwards curve point divisibility by 2, 4, and other natural numbers are obtained and proved
in this paper. These results are used to construct new algorithms for arbitrary power root extraction on the Edwards
curve group and to create new algorithms of base point generation that are proved to have some advantages.

Keywords: Edwards curves, point divisibility, base point generation.

YK 519.766:004.415.5

MeTtoanka pa3paboTKn M cpeacTBa ¢opmMaau3auuu (YHKIHOHAJIbHBIX cHenMpuUKanMii cHCTeM U
yerpoiict / A.B. I'opneBeknii, H.M. Mumenko, M.K. Mopoxosen, O./[. ®emmkanko, H.H. llléronesa //
Kubepuetnka u cucremusii anammus. — 2016. — Tom 52, Ne 5. — C. 25-42.

In.: 0. Tabn.: 0. Bibmiorp.: 12 Hazs.

Ipemioxen MoAXo K MOCTPOCHUIO (PyHKIMOHANBHBIX CHEU(HUKANNI U K aBTOMAaTH3AIUK [Iepexoja OT
crienu KAyl Ha €CTECTBEHHBIX SI3bIKAX K (JOPMaIbHBIM MOJEISM B (popMmaTe, yI0OHOM IS MOCIELYHOLIHX
BepU(UKALNK FTUX MOJAEICH U BaIMAALNN TOCTPOCHHBIX 110 HUM IIPOrpaMMHBIX K0J0B. [IpeobpasoBanue Tek-
CTOB B MOJICJIM OCYILECTBIISICTCS C TOMOIBbI0 MHTepakTUBHON cucteMbl OEC. OnucanHbIi MOAX0 HILTIOCTPU-
pyeTcst pa3BepHYTHIM HPHMEPOM.

KiioueBble ciioBa: QyHKIMOHaNbHAS crenuduKanus, MoBeJCHYECKas MOjeNb, (opManbHas crienupuKaims
CHUCTEM M YCTPOWCTB, SI3BIKOBOM Ipolieccop.

MeToaunka po3pooku Ta 3acodu popmanizanii pynkuionaabuux cneuudikaniii cucrem i npucrpois / O.B.
TI'opaescwkuii, H.M. Mimenko, M.K. Mopoxosens, O./1. ®enixanko, H.M. Illoroaesa // KiGepuernka Ta
cucremuuii amami3z. — 2016. — Tom 52, Ne 5. — C. 25-42.

3anpornoHoBaHoO MiaXia 0 Mo0y 0B (GYHKI[IOHAIBHUX crienudikaiiii Ta 10 aBToMaTh3allii Hepexoay Bij
crenudikaniii, IogaHUX OPHPOJHUMHU MOBaMH, 10 HOpMANTbHUX Mozenel y GopMmari, mo € 3pydHuM IS IIOA-
anpirol Bepudikanii ux Mozenel Ta Badigauii moOyIOBaHMX 3a HUMM IPOrpaMHHX KoOJiB. IlepeTBopeHHs
TEKCTIB y MOJIEJI 3/IIICHIOETHCS 3a JIOTIIOMOT'0I0 OmicaHoi iHTepakTuBHOi cucremu OEC. Onmcanuii miaxiz inmoct-
PYETBCST PO3TOPHYTUM PUKIIAIOM.

KuarouoBi ciioBa: QyHKIioHanbHa cnenudikaris, ToBeIiHKOBa MOJelb, (opMasibHa crienudikaliis CHCTEM Ta
MPUCTPOIB, MOBHUII Ipolecop.

A development technique and formalization means for functional specifications of systems
and devices / A.B. Godlevsky, N.M. Mishchenko, M.K. Morokhovets, O.D. Felizhanko,
N.N. Shchogoleva // Kibernetika i sistemnyi analiz. — 2016. — Vol. 52, N 5. — P. 25-42.

In this paper, we propose an approach to the construction of functional specifications and to automation of the
transition from specifications in natural language to formal models in a format suitable for the subsequent
verification of these models and validation of software code built on them. Converting texts to models is carried out
by means of the interactive system OEC described in the paper. Our approach is illustrated by a detailed example.

Keywords: functional specification, behaviour model, the formal specification of systems and devices,
language processor.

YIK 519.7

AJITOPUTMHYECKHE ACNEKTbI omnpenejieHUsl (QYHKUMI IIyOMHBI B Npoueaype BbIOOpa ONTHMAJIbHOI
THIIOTE3BI IS 327124 KJaaccupurkanuu JaHHbIX / A.A. Tankun // KuGepHeTrka U CUCTEMHBIN aHAINU3. —
2016. — Tom 52, Ne 5. — C. 43-55.

In.: 0. Tabn.: 0. BiGmiorp.: 10 Ha3s.

Hccnenyrotes npobieMsl BEIOOpA ONTUMAIBHON THIIOTE3bI B 3a/a4ax KiIacCH(pUKAILMH Ha OCHOBE Kiiacca
THIIOTE3, PACIPECICHHOT0 OTHOCUTENILHO alloCTEPUOPHOI BeposiTHOCTH. [Ipeanoken meron, Gasupyomuiics
Ha KOHLETILIMH OTHOCHTEIHHOIO B3BELIEHHOT'O CPEIHEro 3HAYCHHs U (QYHKLHSX INIyOUHBI, KOTOPBIC BBINOJIHSI-
I0TCSL B IIPOCTPAHCTBE (GyHKIMI Kiiaccuukanyn. PazpaboTaHbl aaropuT™BI IS alllIPOKCHMALUH OTHOCUTEIIb-
HOI1 I'TyOUHBI JaHHBIX M OTHOCHTEIEHOTO B3BELICHHOTO CPETHET0 3HAYCHHUS, 00CCIICUHBAIONINE TOIHMHOMHAIIb-
Hble MPUOIMKCHHUS K MOJIYIPOCTPAHCTBEHHBIM aHAIOTAM.

KiroueBble cJI0Ba: B3BCIICHHOE CpEAHEE 3HAUCHHE, (DYHKIMS OTHOCHUTENIBHON TIJIYOWHBI, ONTHMAaJbHAs
runore3a baiieca.

AJITOPHTMIYHI aclieKTH BH3HAYeHHs! pyHKIiii rinOuHn y npoueaypi BUOOpY ONTUMAJILHOI TiNoTe3H IS 3a1a4
riaacugikanii rannx / O.A. I'anxin // KibepHeruka ta cucremunii ananiz. — 2016. — Towm 52, Ne 5. — C. 43-55.
JlocTmi Ky oThCS IPpoOIeMH BUOOPY ONTUMAIIBHOI TIIOTE3W B 33/1adax Kiacudikallii Ha OCHOBI Kiacy rimo-
Te3, PO3MOALICHOrO BiJHOCHO aloCTEePiOPHOI IMOBIPHOCTI. 3aPOIIOHOBAHO METOJI, SIKHil 6a3yeThCsT Ha KOHIISTILT
BIJTHOCHOTO 3Ba)KEHOTO CEPEIHBOT0 3HAYCHHS Ta (PYHKIISIX IIMOMHH, [0 BUKOHYIOTBCS y IPOCTOPI (yHKIIH Kita-
cudikauii. Po3po0iieHo airoputMmu Ui anpokcuMarii BiIHOCHOT MIMOMHY JaHUX Ta BiJHOCHOTO 3Ba)KEHOTO Ce-
PEAHBOrO 3HAYEHHS, IO 3a0€3MMeUYyIOTh MOJIHOMIaTbHI HAOIMKEHHSI O HAIMiBIPOCTOPOBHX AHAJIOTIB.

KuouoBi ciioBa: 3BakeHe cepelHe 3HAuYeHHS, (yHKIIS BiAHOCHOI IIMOMHM, ONTHMallbHa rimore3a baeca.
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Algorithmic aspects of determining the depth functions in selecting the optimal hypothesis for data
classification problems / O.A. Galkin // Kibernetika i sistemnyi analiz. — 2016. — Vol. 52, N 5. — P. 43-55.

The paper analyzes optimal hypothesis selection in classification problems based on the hypothesis class
distributed with respect to the posterior probability. A method is proposed that is based on the concept of
a relative weighted average value and depth functions operating in the space of classification functions.
Algorithms are constructed to approximate the relative depth of the data and relative weighted average value
providing polynomial approximation to the half-space analogs.

Keywords: weighted average value, relative depth function, optimal Bayesian hypothesis

CACTEMHMI AHAJI3 SYSTEMS ANALYSIS

YK 512.61
B3BemeHHast nceBIOMHBEPCHsI ¢ BbIPOkKIeHHbIMU Becamu / U.B. Cepruenko, E.®. I'anda // Kubepueruka
M CHUCTeMHBIN aHamu3. — 2016. — Tom 52, Ne 5. — C. 56-80.

In.: 0. Tabm.: 0. Bi6umiorp.: 46 Ha3B.

CraThst HOCUT OO30pHBIH XapaKTep M MOCBSIICHA PA3BUTUIO TCOPUH B3BCIICHHON IICEBIOMHBEPCHUH.
OmnpenessIoTes: 1 NCCIISIYIOTCS B3BELICHHBIEC IICEBI00OPATHBIC MAaTPUIIBI C BEIPOXKICHHBIME Becamu. [IpuBene-
HBI TEOPEMBI CYIECTBOBAHNUS M €IHHCTBEHHOCTH STHX MATPHUIl. Y CTAHOBIICHA CBS3b B3BEIICHHEIX IICEBJO0OpAT-
HBIX MaTPHI] C BBIPOXKICHHBIMH BECaMH CO B3BEIICHHBIMH HOPMAJIbHBIMHU IICeBIOpeNIeHUIMH. JlaHo mpescTaB-
JICHHE B3BELICHHBIX ICEBIOOOPATHBIX MATPHI] C BHIPOXKACHHBIMU BECAMH B TepMUHAX KOI(D(HUIHCHTOB Xapak-
TEPHCTUUECKUX MHOTOYIEHOB CHMMETPHUYHBIX M CHMMETPU3YEMBIX MATpUIl, IOTy4YEHBI PA3IOKEHMS DTHUX
MAaTpHIL B MAaTPUYHbIE CTEIIEHHBIE PsA/Ibl U IPOU3BEIECHHS, NPE/IEIbHbIC IPEICTABICHUS ITUX MATPHIL, IIOJYUEHBI
B3BEIICHHBIE CUHTYJIIPHBIC PA3JI0KEHUS MATPUL] C BBIPOKAECHHBIMU BECAMH, HA OCHOBE KOTOPBIX OIPEJIEIICHBI
Pa3IoKeHHs] B3BELICHHBIX IICEBJOOOPATHBIX MAaTPHIL.

KuroueBble cJ10Ba: B3BCLICHHBIC HCCBHOO6paTHbIC MaTpulbl C BBIPOXKJIACHHBIMU BECaMH, MaTpPUYHBIC
CTCIICHHBIC PsAAbl W NPOU3BCACHUS, NPEACIbHBIC MNPEACTABICHHUSA B3BCIICHHBIX HCeBJIOOGpaTHLIX MaTpHuil,
B3BCHICHHOC CHUHIYJIAPHOC PA3JIOKECHUE MATpPUIl C BBIPOKIACHHBIMU BECaMHU.

3Ba:keHa mncesJoiHBepcisi 3 BupokeHumu Baramu / 1.B. Ceprienko, €.®. I'anba // KiGepueruka Ta
cucreMuuii ananiz. — 2016. — Tom 52, Ne 5. — C. 56-80.

CraTTs HOCUTH OTJISJIOBUIT XapaKkTep 1 MPHUCBSUCHA PO3BUTKY TEOpii 3BaskeHOI mceBoinBepcii. BuzHava-
I0ThCSL Ta JOCIIDKYIOTBCS 3BaXKEHI IICEBI00OCpPHEHI MaTpuili 3 BHPO/DKEHMMH Baramu. HaseneHo Teopemu
ICHyBaHHs Ta €JMHOCTI LINX MaTPUILb. BCTaHOBIICHO 3B’ 430K 3BaKCHUX NCEB0OOCPHEHNX MATPHUIb 3 BUPOJIKE-
HHMH BaraMy 3i 3Ba)KCHHMH HOPMaJbHHMH IICEBI0OPO3B’si3kaMi. HaBeieHo IpeIcTaBlIeHHS 3BaXKEHUX [ICEBI00-
OepHEeHHX MaTpHIb 3 BUPOLKCHUMH BaraMy B TepMiHaxX Koe(ilieHTiB XapaKTepUCTHYHUX MHOTOWICHIB CHMET-
PHUYHHX MATPULb T4 MAaTPHIb, IO CUMETPU3YIOTHCS, OCPKAHO PO3KIAA LUX MATPHIb B MATPUYHI CTCNCHEBI
psiau Ta 10OyTKM, TPAaHWYHI TPEJCTABICHHS LIUX MATPHIIb, OJICP/KAHO 3BAXKEHI CUHTYJISIPHI PO3KJIa 1 MaTPHUIb 3
BHPO/DKEHUMH BaraMi, Ha OCHOBI SIKMX BHM3HAQUCHO PO3KJIA/IH 3BaXCHHX ICEBIOOOCPHEHHX MATPHILb.

Kiti04oBi ci10Ba: 3BaxeHi IceB1000epHEH! MaTPUILI 3 BUPOUKCHUME BaraMH, MaTPHYHI CTEIICHEB1 psH 1 JoOyTKH,
IpaHNYHI 300paKEHHS 3BaKCHHUX CEBI00OCPHCHNX MATPHIlb, 3BOXKCHNI CHHIYISIPHUI PO3KIIAJ] MATPHIIb 3 BUPOJ-
JKCHHMH Baramu.

Weighted pseudoinversion with singular weights / L.V. Sergienko, E.F. Galba // Kibernetika i sistemnyi
analiz. — 2016. — Vol. 52, N 5. — P. 56-80.

The paper reviews the development of the theory of weighted pseudoinversion. Weighted pseudoinverse
matrices with singular weights are determined and investigated. Theorems of the existence and uniqueness of these
matrices are provided. Weighted pseudoinverse matrices with singular weights are related with weighted normal
pseudosolutions. Weighted pseudoinverse matrices with singular weights are represented in therms of coefficients of
characteristic polynomials of symmetric and symmetrizable matrices. Their expansions in matrix power series and
products and limit representations are obtained. Decompositions of weighed pseudoinverse matrices are determined
on the basis of the obtained weighed singular decomposition of matrices with singular weights.

Keywords: weighted pseudoinverse matrices with singular weights, matrix power series and products, limit
representations of weighted pseudoinverse matrices, weighed singular decomposition of matrices with singular weights.

VIK 519.21
OO0 opHoii moaymapkoBckoii Moaeau ynpasienuss 3anacamu / II.C. Kunomos, T.B. IlenensieBA,
N.10. lemuenko // KubGepHernka u cucremublii anamm3. — 2016. — Tom 52, Ne 5. — C. 81-88.
In.: 0. Tabn.: 0. Bi6miorp.: 21 Ha3s.

PaccMOTpeHBI yIpaBIIsieMbIe TOITYMAaPKOBCKHE MPOLECCHI ISk HCCIICI0BAHISI MHOTOHOMCHKIIATYPHOM MO-
JIe/TH TEOPUH YIIpaBiIeHus 3anacamu. st JaHHOI MoJenu npy yObIBalonmX (GyHKIHAX OOIMX H3ACP/KEK Haii-

JICHBI YCJIOBHS CYIECTBOBAHHS ONTHUMAJIbHON CTPAaTErdM, a TAKXKE JOKA3aHO CYIICCTBOBAHHE ONTHUMAJIbHOM
(s, S )-cTpareruu ynpasjieHHs 3aracamu.

KioueBble ci10Ba: MoJayMapKOBCKHE IPOLECCHI, YIPABJICHHE 3aracamu, (s, S )-CTpaTerus, KpUTEpuil onTu-
MaJbHOCTH, ONTUMAJIbHAs CTPATETHsl.
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IIpo oaHy HamiBMapkoBcbKY Mojeab KkepyBanHs 3anacamu / II.C. Kuono, T.B. IlemexsieBa,
LIO. Jlemuenko // KiGepuernka ta cuctemuuil anamiz. — 2016. — Tom 52, Ne 5. — C. 81-88.

Po3risiHyTO KepoBaHi HaliBMapKOBCHKI MPOLIECH ISl IOCHIIPKEHb 0araTOHOMEHKIJIATYpHOT MOJieli Teopil
KepyBaHHs 3amacaMu. J{yist Takoi MOJiesi pH CHagHNuX (QYHKIISAX 3aralbHUX BUTPAT 3HANHICHO YyMOBHU iCHYBAaHHS
ONTHUMAIBHOI CTpaTerii, a TaKOXK JOBEJCHO ICHYBAHHS ONTUMAIBHOI (s, S )-cTpaTerii KepyBaHHS 3amacamu.

KorouoBi cioBa: HamiBMapKOBCBKI IIpOLECH, YHPABIiHHS 3amacaMi, (s,S )-CTpaTeris, KpUTEpill ONTUMAaIIb-
HOCTI, ONTHMaJbHA CTPATeris.

A semi-Markov model of inventory control / P.S. Knopov, T.V. Pepelyaeva, I.Yu. Demchenko //
Kibernetika i sistemnyi analiz. — 2016. — Vol. 52, N 5. — P. 81-88.

We consider controlled semi-Markov processes as applied to the analysis of a multi-task model in
inventory control theory. The existence conditions for the optimal strategy are found for this model, with
decreasing functions of common costs and the existence of optimal (s, S )-strategy in inventory control is
proved.

Keywords: semi-Markov processes, inventory control, (s, S )-strategy, optimality criterion, the optimal strategy.

VJK 517.9:519.6

JpooHo-muddepeHMaNBHbI aHAJIOI OUNAPA0OINYECKOT0 IBOJIONHOHHOIO YPABHEHHSI U HEKOTOpPbIE
ero npumeHennsi / B.M. Bynasankmnii // Kubepnernka u cucremusiii anamm3. — 2016. — Tom 52, Ne 5. —
C. 89-100.

In.: 0. Tabn.: 0. BiGmiorp.: 19 Ha3s.

HccenenoBan npoOHO-auddepeHnInaIbHbIH aHAJIOT H3BECTHOIO OUIAapabOIMYecKOTro JBOIIOLUOHHOTO
YpaBHCHHS, HPEAHA3HAYCHHBIN IS ONMCAHUS JUHAMUKH MIPOLIECCOB TEIIOMACCOIIEPEHOCA B YCIOBHUSX HX Bpe-
MEHHO} HepaBHOBECHOCTH. I10iTy4eHBI 3aMKHYyThIC PEIICHHS Psia 3ajad, B 4aCTHOCTH 3ajaa4n Tuna Komm u
KpaeBo 3a/auil sl KOHEYHOro MpoMexyTka. Ilpemnoxena HoBast (apoOHO-anddepeHnnambpHas) MaTeMaT-
yeckas MOJICNb JUIS ONMMCAHNS HEPAaBHOBECHOW NMHAMHKH (DHIIBTPALMOHHBIX MPOLECCOB B TPEIIMHOBATO-IIO-
PHCTBIX Cpelax.

KiroueBble ciioBa: OunapaboinyecKoe 3BONIIOLMOHHOE ypaBHEHHUE, NPOOHO-AM(pEpPEHIMANBHBIA aHaJIoT,
(yHIaMeHTalIbHOE pellieHne, OJHOMEpHas 3ajada tuna KoM, kpaepas 3ajjaya Ha KOHEYHOM HPOMEXKYTKE,
MareMaTH4YecKoe MOJEIMPOBaHUE APOOHO-IH(GepeHIHaIbHON JHHAMUKN (QUIBTPALMOHHBIX IPOLECCOB,
HEKJIACCHYECKUE MOJICITH.

JlpodoBo-audepenniiinuii  aHasor OinmapadosiuHoro epoJiONiiiHOro PpiBHAHHA Ta Jesiki #oro
3acrocyBannsi / B.M. BynaBaubkmii / KiGepuernka Ta cucremuuii anamiz. — 2016. — Tom 52, Ne 5. —
C. 89-100.

JociipkeHo apoOoBo-audepeHIiiiHui aHaIor BiZoMOro O6inmapaboJliuHOro EBOJIIOMIKHOTO PiBHSHHS,
MPU3HAYECHOTO YIS OIKCY JUHAMIKH TIPOIECIB TEIIOMACOIEPEHOCY 3@ YMOB IXHBOI 4aCOBOI HEPIBHOBAYKHOCTI.
OpepxaHo 3aMKHEH1 pO3B’SI3KM HU3KHM 33J1a4, 30KkpeMa 3anaui Tumy Ko ta kpaifoBoi 3a1a4i 1J1sl CKIHYEHHOTO
MPOMIXKKY. 3aIpOIIOHOBAHO HOBY (Ap00O0BO-IHM(DEPEHIIiiiHY) MaTeMaTH4YHy MOJEIb JUls OIKMCY HEPiBHOBAXKHOL
MUHAMIKH QUIBTpAllifHUX MPOLECIB Y TPIIMHYBATO-MOPUCTHX CEPEIOBHUIIAX.

KurouoBi cioBa: 6imapaboniune eBomoNiiiHe PiBHAHHS, Ap0oOOBO-IU(epeHIIHHNI aHanor, GyHIaMeHTaIbHIN
PO3B’s130K, OZHOMIpHA 3aqa4a Tumy Komri, kpaiioBa 3aJaya Ha KiHIIEBOMY NMPOMIXKY, MAaTEMAaTHYHE MOJIEIIO-
BaHHsI IPOOOBO-IM(epeHIiiHOT TUHAMIKK (GiNbTpamifiHUX MPOLECiB, HEKIACHYHI MOJIEI.

Fractional differential analog of biparabolic evolution equation and some its applications /
V.M. Bulavatsky // Kibernetika i sistemnyi analiz. — 2016. — Vol. 52, N 5. — P. 89-100.

The authors analyze the fractional differential analog of the well- known biparabolic evolution equation
intended to describe the dynamics of heat and mass transfer processes in terms of their non-equilibrium in time.
Closed solution of some problems, in particular, the problem of Cauchy type and boundary-value problem for
a finite interval, are obtained. A new (fractional differential) mathematical model is proposed to describe
the non-equilibrium dynamics of filtrational processes in fractured porous media.

Keywords: biparabolic evolution equation, fractional-differential analog, fundamental solution, Cauchy-type
one-dimensional problem, boundary value problem on a finite interval, mathematical modeling of
fractional-differential dynamics of filtration processes, non-classical models.

V]IK 519.161
PexyppeHTHBIIi a1ropuT™ peuieHus 3aJa4yu 0 B3BelIeHHOM napocoderanuu / O.b. Mauwuii, A.B. Mopo3os,
A.B. Manmmes // KubepHernka u cucremHbiii aHanmu3. — 2016. — Tom 52, Ne 5. — C. 101-112.

In.: 6. Tabn.: 0. Bi6miorp.: 4 Ha3BH.
V3BecTHasi 3aj1a4a O B3BEILICHHOM I1apPOCOYETaHHH B IIPOM3BOIBHOM Ipade H ¢ n BepIIMHAMH CBOAUTCS K
OZIHOI U3 3a]]a4 O MAPOCOYESTAHUHU IS JBYAOJIBHOTO rpada ¢ 2n BeplHHaMi. MaKCHMaIbHOE IapoCOYeTaHHe

. . i 3
rpada H ¢ MEHEMAaIbHOU CyMMOH BecoB pedep, 3aJaHHbIX MaTpUIleil [cij ], HaxomuTes 3a Bpems O(n” ) mocrne

YIOPSIOUCHHsI MO HEYOBIBAHUIO 3HAYCHHI ¢;;» PACIIONIOKEHHBIX Hajl TJIABHOH JHAroHaibIo.
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KurroueBble c10Ba: napocoyeraHne, 3ajaua o B3BELICHHOM [1apOCOYEeTaHNH, JIBY/I0JIBHBIN Tpad), yBeIHYHBat0-
Ui MyTh, 3aJa49a O HAa3HAYECHHSX.

PexypenTHuii aIropuT™M po3B’si3aHHA 3a/1a4i Npo 3Baxkeny nmapocnoayky / O.b. Manuii, A.B. Mopo3os,
A.B. HNanimes // KibepHetnka Ta cucremHmii anamiz. — 2016. — Tom 52, Ne 5. — C. 101-112.

Bigoma 3amaua npo 3BakeHy NapocroiyKy B JOBiIbHOMY rpadi H 3 n BepIIMHAME 3BOAUTHCS 10 OJHI€T
i3 3a/1a4 PO MapOCONyKy JUIsl ABOYACTKOBOTO rpada 3 21 BepmmHaMi. MaKkcuManbHa apocrnomyka rpada A 3
MIHIMaIBHOIO CYMOIO Bar pebep, 3a1aHUX MaTPHLCIO [cij 1,,, 3HAX0MUThCA 3a Yac 0(n3) TTiCTIsT BOOPSIIKYBaHHS
33 HCCNAJAHHSM 3HAYCHb C;;, PO3TAIIOBAHMX HAJ TONOBHOK JiarOHAJLIO.

KurouoBi ciioBa: napocrnonyka, 3aJa4a npo 3BaKeHy MapoCIoayKy, ABOYACTKOBHA rpad, 301IbLIyOuri HIIsX,
3aja4a Mpo NPU3HAUCHHS.

A recurrent algorithm to solve weighted matching problem / O.B. Matsiy, A.V. Morozov, A.V. Panishev //
Kibernetika i sistemnyi analiz. — 2016. — Vol. 52, N 5. — P. 101-112.

The well-known problem of weighted matching in an arbitrary graph A with n vertices is reduced to a of
matching problem for a bipartite graph with 27 vertices. The maximum matching of graph H with the minimum

sum of weights of edges specified by matrix [cij ], is found in time O(n3) after ordering the values Cij above

the main diagonal in non-decreasing order.

Keywords: matching, the problem of the weighted matching, bipartite graph, increasing path, the assignment
problem.

YIK 519.6

OueHKa TOYHOCTH Pa3HOCTHOH cXeMbl /JJisi JBYMepHoro ypaBHenusi Ilyaccona ¢ y4yerom 3¢dexrta ot
KkpaeBbIxX ycaoBuii / H.B. Maiixo, B.JI. Psiouues // Kubepueruka u cucremustii anamms. — 2016. — Tom 52,
Ne 5. — C. 113-124.

In.: 0. Tabn.: 0. Bibmiorp.: 8 Ha3s.

TNomy4ena ampuopHasi OLEHKa CKOPOCTH CXOAUMOCTH CETOYHOTO PEIMICHUS K 0OOOMICHHOMY PELICHUIO
nByMepHOro ypaBHeHHs IlyaccoHa B cilydae CMEIIAHHOTO KPAaeBOTO YCIOBHS (KPaeBble yCIOBHS IIEPBOTO H
TpeThero poza). Ilokasano, 4To0 TOYHOCTH CXEMBI BBIILIE BOIU3H TEX CTOPOH KBaJpaTa, HAa KOTOPBIX 3a/1aHO Kpa-
eBoe yciosue Jlupuxie.

KiioueBble ciioBa: ypasuenue [lyaccona, kpaeBast 3agada, pa3sHOCTHAsI CXeMa, OL[CHKA C BECOM, Y4eT BIIHSIHHS
KPaeBOro YCIOBHS.

Ouninka ToYHOCTI pi3HHLIEBOI cXeMM 1151 ABOBUMipHOro piBHsiHHs Ilyaccona 3 ypaxyBanHsaM edekTy Bix
Kkpaiiopux ymoB / H.B. Maiiko, B.JI. Ps6iueB // Kioepuneruka ta cuctemuuii ananiz. — 2016. — Towm 52,
Ne 5. — C. 113-124.

OTpHUMaHO anpiopHy OLIHKY HIBUJIKOCTI 301KHOCTI CITKOBOTO PO3B’SI3KY J0 y3araJbHEHOTO PO3B’SI3KY JBO-
BUMipHOTro piBHsHHA [lyaccoHa y BUIaaKy MillIaHOT KpalioBOT yMOBH (KpaioBi yMOBH HEPIIOrO i TPETHOTO POy ).
ITokazaHo, 1110 TOYHICTh CXEMH BHIIA MOOIM3Y THX CTOPIH KBaJapaTa, Ha SKHX 3a[aHa KpaiioBa ymosa Jlipixie.

KurouoBi cioBa: piBmsuus Ilyaccona, kpaifoBa 3amada, pi3sHUIIEBA cXeMa, OLIIHKA 3 Barolo, ypaxyBaHHs BILIUBY
KpailoBoi yMOBH.

The boundary effect in the error estimate of the finite-difference scheme for Poisson’s equation /
N.V. Mayko, V.L. Ryabichev // Kibernetika i sistemnyi analiz. — 2016. — Vol. 52, N 5. — P. 113-124.

We obtain the weighted error estimate of the finite-difference scheme for Poisson’s equation in a unit
square, which takes into account the effect of the first boundary condition. We prove that the accuracy order is
higher near the sides of the domain where the Dirichlet boundary condition is specified.

Keywords: Poisson’s equation, mixed boundary condition, finite-difference scheme, weighted error estimate,
boundary effect.

VK 519.21
Mertoa noTenuuanoB ais cucrem tuna M/G/1/m ¢ rucTepe3sHcHBIMH CTPATerdsIMH (PYHKIHOHHPOBAHUS /
10.B. Kepuossbiii / Kubepuernka u cucremubiii anammus. — 2016. — Tom 52, Ne 5. — C. 125-138.

In.: 0. Tabm.: 2. Bibmiorp.: 16 Hazs.

IpemioxkeH MeTOA HCCIENOBAHHS cHUCTeM oOcmyxuBaHus M/G/1/m ¢ THCTepe3HCHBIMH CTPAaTErUsIMU
ClIy4aifHOr0 OTOpachIBaHUs 3asiBOK U YIPABICHUs BpeMeHeM o0ciysxkuBanust. ITomydenst GopMyIisl st omnpe-
nenenus npeodpasosanuii Jlamaca pacnpeeneHus dncia 3asBOK B CHCTEME B TCYCHHE NEPUOJA 3aHSTOCTH,
(yHKIMM pacrpesie]ieHUs MepHo/a 3aHATOCTH M (OPMyYJIbl I BBIYUCICHHS CTAl[MOHAPHBIX XapaKTCPHUCTHK.
COOTHOLICHHUS IS CTAlIMOHAPHBIX XapaKTEePUCTUK IPOBEPEHBI HA IPUMEPAX ¢ MOMOLIBIO HMHTALOHHBIX MO-
Jieriell, MOCTPOCHHBIX C HCIIOJNIB30BaHHEM HHCTPYMEHTalbHBIX cpenctB GPSS World.

ISSN 0023-1274. Kubepuetrka u cucteMHbIi aHanu3, 2016, Tom 52, Ne 5 5



KiroueBbie cjioBa: OIHOKaHaJIbHasA CHCTEMa O6CHy)KI/IBaHI/I$(, TUCTEPE3UCHBIC CTPATETUH, CHy‘IaﬁHOe 0T6pacr,1-
BAaHHUC 3a4BOK, METOJ IIOTCHIIMAIOB.

Metoa morteHuianiB aus cucreM tuny M/G/1/m 3 ricrepe3sucHuMH crpaTerisiMu (pyHKuUioHyBaHHsI /
10.B. Kepnosnii // Kibeprernka Ta cucremHuil anamiz. — 2016. — Tom 52, Ne 5. — C. 125-138.

3anpoNoOHOBaHO METOJ AOCHIIKEHHS CHCTeM o0cyroByBaHHs M/G/1/m 3 TicTepe3HCHUMH CTPATeTisIMU
BUIT4JIKOBOTO BiJIKH/IaHHS 3aMOBJICHb 1 KEPyBaHHs 4acoM 00ciayroByBaHHs. OTpuMaHO (GOPMyYIH IS BH3HA-
YeHHs nepeTBopeHb Jlamaca po3nopiny KUIBKOCTI 3aMOBJIEHb Yy CHUCTEMi MPOTSATOM Mepiogy 3alHSTOCTI,
¢dyHKUii po3moainy Tmepiogy 3adHATOCTI Ta (GOPMYNM A8 OOYHCICHHS CTAalliOHApPHHX XapaKTCPUCTHK.
CriBBiZHOIIECHHS [UIsl CTALlIOHAPHUX XapaKTEPUCTHK IEPEBIPEHO Ha MPHKIAZaX 3a JOMOMOrOI0 iMiTaliiHuX
MoJienield, moOyI0BaHNUX i3 BUKOPHUCTAHHSM iHCTpyMeHTanbHHMX 3acobiB GPSS World.

KuouoBi ciioBa: ojjHOKaHaIbHA cUCTEMa 00CIYrOBYBaHHS, IiCTEPE3UCHI CTpATeTii, BUIIAJKOBE BiIKUIAHHS 3a-
MOBJICHb, METOJ IMOTEHLIaiB.

Potentials method for M/G/1/m systems with hysteretic operation strategies / Yu.V. Zhernovyi //
Kibernetika i sistemnyi analiz. — 2016. — Vol. 52, N 5. — P. 125-138.

We propose a method to analyze M/G/1/m queueing systems with hysteretic strategies of random
dropping of customers and control of service time. We obtain formulas to determine Laplace transforms of the
distribution of the number of customers in the system during busy period and of the distribution function of
busy period and to calculate stationary characteristics. We test the relations for stationary characteristics on
examples using simulation models constructed with the assistance of the GPSS World tools.

Keywords: single-channel queueing system, hysteretic strategies, random dropping of customers, potentials
method.

VK 519.87
OueHnBaHHe 4YYBCTBHTEJBLHOCTH peHIEHHS TNPH WCNOJIb30BAHNM MOIM(UIMPOBAHHOTO MeTO/a
Mopdoornyeckoro anaausa / M.A. Capuenko // Kubepreruka u cucreMuslii ananus. — 2016. — Towm 52,

Ne 5. — C. 139-148.
In.: 0. Tabn.: 4. BiGmiorp.: 7 Ha3B.

Ipennoxena MeToMKa OLCHUBAHUS YyBCTBUTEIBHOCTH PELICHHS, MOJYYCHHOTO MOJU(PUINPOBAHHBIM
METOI0M MOP(OIOrHIECKOro aHalIk3a, K H3MEHEHUIO HCXOHBIX AaHHBIX. [IpHBe/ieH HOBBIN crocob ompexerne-
HUSL BEPOSITHOCTEH ajbTepHATHB B MeToje. Ha ero ocHoBe pa3pa0oTaHBI IPUEMBI aHAIH3a YyBCTBUTEIBLHOCTH
nap aabTePHATUB OTHOCHUTENILHO IEPECTAaHOBKH PAHTOB MEXKIY HUMM IPH M3MEHEHMH KaK MCXOJHBIX OLIEHOK
BEPOSATHOCTH, TAaK M 3HAUCHHH MAaTpUIBl B3aUMOCBS3Eil.

KuroueBble cjioBa: aHaau3 YYBCTBUTCIIbHOCTH, METO] MOp(i)OJ'[Ol"H‘{eCKOl"O aHam3a, MOAACPIKKA NIPUHATUS pe-
I.HeHHI’L TEXHOJIOTUYECKOE TPEABUACHUE, SKCIIEPTHOC OLEHHUBAHUEC.

OuiHBaHHS YYTJIMBOCTI PO3B’A3KYy INIPH 3acToCyBaHHi MoaudikoBaHoro meroay mopdosoriuHoro
anaiizy / 1.O. CaBuenko // Kibepuerrka ta cucremunii anaiiz. — 2016. — Tom 52, Ne 5. — C. 139-148.

3anponoHOBaHO METOAMKY OLIHIOBAHHS YyTJIHBOCTI PO3B’SI3KY, OTPHMAHOTO0 MOAM(DIKOBAHUM METOIOM
MOP(OJIOTIYHOrO aHaji3y, 10 3MiHHM BXiZHHUX JaHUX. HaBeneHo HOBHI crioci0 BU3HAYCHHS HMOBIPHOCTEH allb-
TepHATUB y MeToi. Ha #ioro ocHOBI po3po0iieHO MpUiioMH aHalli3y YyTJIMBOCTI ap allbTEPHATUB MO0 3MiHHK
pamKyBaHHSA MK HUMH IIPH 3MiHi SIK TOYAaTKOBUX OLIHOK IMOBIPHOCTI, TaK i 3HaUCHb MATPHIIi B3a€MO3B SI3KiB.

KuiouoBi ciioBa: anaii3 4yyTiaMBOCTI, METOJ MOP(OIOTiYHOr0 aHaII3y, MIATPUMKA NPUHHSATTS PillleHb, TEXHO-
JoriyHe nepea0aveHHs, EKCIEPTHE OL[HIOBaHH.

Estimating solution sensitivity in application of modified morphological analysis method / I.O. Savchenko
/I Kibernetika i sistemnyi analiz. — 2016. — Vol. 52, N 5. — P. 139-148.

This paper creates a technique to estimate the sensitivity of a solution obtained by the modified
morphological analysis method against variations in input data. A new way is proposed to find alternatives
probabilities in the method. The sensitivity analysis techniques are developed on its basis for pairs of
alternatives regarding the reversal of their rankings after changing either initial probability estimates or
cross-consistency matrix values.

Keywords: sensitivity analysis, morphological analysis method, decision-making support, technology
foresight, expert estimation.

MNPOI'PAMHO-TEXHIYHI KOMILUIEKCH SOFTWARE-HARDWARE COMPLEXES

VJK 51.681.3
AJITOPUTMBI pelIeHus CHCTeM JIMHEHHbIX ypaBHeHHH B Kkoabnax BbiyeroB / C.JI. KpwiBbri //
Kubeprernka n cucreMuslii anamus. — 2016. — Tom 52, Ne 5. — C. 149-160.

In.: 0. Ta6n.: 0. BiGmiorp.: 6 Ha3B.
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Hpe}lﬂO)KCHLI TIOJIMHOMHAJIBHBIC aJITOPUTMBI IIOCTPOCHUS 6a3nca MHOXKECTBA peHIeHI/Iﬁ CHCTEMBI JIMHEH-
HBIX OJHOPOAHBIX U HEOAHOPOIHBIX L[I/[OCbaHTOBI)IX ypaBHeHHﬁ B KOJIBII€ BBIUETOB I10 MOIAYJIFO HEKOTOPOI'O YHC-
Jla IIpy YCJIOBUU HM3BECTHOI'O PA3JIOKEHHSA MOAYJISI Ha MNPOCTBIE MHOMKHUTEIIN.

KiroueBble cj10Ba: KOJIBLO BBIYCTOB, JINHEWHBIC Z[I/IOCbaHTOBLIe YpaBHCHUS, 0a3uc MHOXKECTBA pemeﬂm‘/i.

AJITOPUTMH PO3B’SI3aHHSA CHCTeM JiHiliHUX piBHAHB B Kinbuax jumkis / C.JI. Kpusuii // KibepHeruka ta
cucreMuuii ananiz. — 2016. — Tom 52, Ne 5. — C. 149-160.

3anpoIIOHOBaHO MOJNIHOMIaNbHI aIrOPUTMU IOOYZOBU 0a3MCy MHOXKHHHU PO3B’S3KIB CHCTEMH JIHIIHUX
OJTHOPIZHUX 1 HEOJHOPIAHUX Mi0(AaHTOBUX PIBHSIHB B KUIbLI JIMIIKIB 32 MOJYJIEM JESKOrO YUCia MPU yMOBI
BIZIOMOr0 pO3KJIaJy MOIYJISI Ha IPOCTI MHOKHHKH.

KuarouoBi csioBa: Kinblle JMIIKIB, JiHIHI Ji0(aHTOBI PiBHSHHS, 0a3uC MHOXXHHHM PO3B’S3KiB.

Solution algorithms for systems of linear equations over residue rings / S.L. Kryvyi // Kibernetika i
sistemnyi analiz. — 2016. — Vol. 52, N 5. — P. 149-160.

The author proposes polynomial algorithms to construct the base of the set of solutions of a system of
linear Diophantine homogeneous and inhomogeneous equations in residue ring modulo some number provided
that prime factorization of the modulo is known.

Keywords: ring of residues, linear Diophantine equations, set of basis solutions

VIK 681.391, 681.3, 621.372.397
Lles10ounc/IeHHbIe KOCHHYCHBIE Pe00pa30BaHusl 1151 BLICOK0I((eKTHBHOI0 KOAMPOBAHUS H300paKeH i
u Buaeo / JILA. Tnarus // Kubeprueruka u cuctemusiii anamus. — 2016. — Tom 52, Ne 5. — C. 161-176.

In.: 3. Tabn.: 9. Bibmiorp.: 18 Hazs.

PaccMOTpeHB! MaTpHYHBIE METOBI TOCTPOCHUSI OHOHOPMOBBIX LIEJIOUHCIICHHBIX KOCHHYCHBIX IIpeodpa-
30BaHuil mopsiakoB 8, 16. IIpeiokeHbl 0THOHOPMOBBIC IIEIOYHCICHHBIE TIPEoOpa3oBaHus MOPSAKOB 8, 16 u
pa3paboTaHbl UX OBICTPBIC AITOPUTMBI HU3KOW BBIYUCIUTENBHOM CI0KHOCTH, KOTOpAasi MEHbILE B 3—5 pa3, uem
B M3BECTHBIX airoput™ax, u B 10 pa3 — uyem B crtanmapre H.265.

KiioueBble c0Ba: JUCKpETHOE KOCHHYCHOE IIPe0Opa3oBaHNe, LEIOYHCICHHOE KOCHHYCHOE MpeoOpa3oBaHHE,
(haxTopm3amus, OBICTpoe Ipeodpa3oBaHNe, MACIITAONPOBAHHOE MPeoOpazoBaHue, Y(HPEKTUBHOCTE KOAUPOBAHNS,
KOO QUIMEHT CKaTHsl, BBIYMCIHUTENbHAs CIOXKHOCTB, BUacokoaumposanue, H.264, H.265, HEVC, AVS.

HinouyncenbHi KOCHMHYCHI NepeTBOPeHHsl /UIsl BHCOKOe()eKTHBHOIOKOAYBAHHS 300pa:keHb i Bimeo /
JI.O. I'nariB // KibepHetuka Ta cucremuuii anamiz. — 2016. — Tom 52, Ne 5. — C. 161-176.

PosrnsHyTO MaTpU4Hi METOM MOOY0BH OAHOHOPMOBHX LIIOUHCEIBHUX KOCHHYCHUX IIEPETBOPEHb I110-
psankiB 8, 16. 3anpornoHOBaHO OJJHOHOPMOBI LILIOYHCENBHI EPETBOPEHHS MOPsIKIB 8, 16 Ta po3pobieHo ixHi
IIBUJIK] aITOPHTMH HU3bKOI OOYHCIIIOBAIBHOI CKIIQMHOCTI, sIka MEHIIA B 3—5 pasiB, HDK Y BiJOMHX aJITrOPUTMIB,
Ta B 10 pasiB Menma, HDK y crangapri H.265.

KuiouoBi ciioBa: JUCKpeTHE KOCHHYCHE MEPETBOPEHHS, LIJIOYUCENbHE KOCHHYCHE NEpPETBOPCHHS, (HhaKTOpH-
3allisl, BH/IKE EPETBOPEHHS, MaclITabOBaHe MIEPETBOPEHHS, SPEKTUBHICTh KOAYBaHHS, KOS]ILliEHT CTHCHEH-
Hs, OOYKCIIOBAlIbHA CKIIAJHICTh, BijeokoayBaHus, H.264, H.265, HEVC, AVS.

Integer cosine transforms for high-efficiency image and video coding / L.O. Hnativ // Kibernetika i
sistemnyi analiz. — 2016. — Vol. 52, N 5. — P. 161-176.

Matrix methods of constructing one-norm integer cosine transforms of order-8,16 are considered. The
one-norm order-8 and 16 integer transforms are proposed and their fast algorithms of low computational
complexity are developed whose computational complexity is 3 to 5 time less than that in the well-known
algorithms and is 10 time less than one in standard H.265.

Keywords: discrete cosine transform, integer cosine transform, factorization, fast transform, scaled transform,
coding gain, compression ratio, computational complexity, video coding, H.264, H.265, HEVC, AVS.

YK 004.42:004.94
Jlonotnenne Nadra-3D add-on past nporpammHoro kommiexca Blender / M.B. Benoyc // KuGepuernka u
cuctemubiii ananm3. — 2016. — Tom 52, Ne 5. — C. 177-185.
In.: 6. Tabn.: 0. Bibmiorp.: 5 Ha3s.

Paccmorpen naker pomonHeHus: Nadra-3D add-on st mporpammuoro kommiekca Blender, mo3sosio-
LIMH UCTIONB30BaTh TporpammHusie naketsl Blender, TetGen, ParaView [uist npen/moctoOpaboTKu JaHHBIX KO-
HEYHO-3JIeMeHTHOro pemiaresns Nadra-3D, npeaHa3HaueHHOTro IJIsi MOJCIUPOBAHUS TPOCTPAHCTBEHHBIX IPO-
1IeCCOB (PUITBTPAIINH, TEILIONPOBOIHOCTH, W3MEHEHHS HATPSHKEHHOAC()OPMUPOBAHHOTO COCTOSHHSL.

KirroueBble cj1oBa: MOJCIMPOBAHWE, METOJ KOHEYHBIX SJIEMEHTOB, CBOOOIHOE IPOrpaMMHOE oOecIeyeHHe,
Mpe/mocTo0paboTKa JTaHHbIX.
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JonoBuennsi Nadra-3d add-on aiast nporpamaoro kommiekcy Blender / M.B. Binoyc // Kibepueruka ta
cucremuuii amamiz. — 2016. — Tom 52, Ne 5. — C. 177-185.

Posrisryto maker ponoBHeHHst Nadra-3D add-on st mporpamuoro kommiekcy Blender, sikuii 1o3Bosiste
BUKOPHCTOBYBAaTH nporpamHi maketu Blender, TetGen, ParaView m1s mepen/mocTo0poOKn JaHNX CKiIHUCHHO-eJIe-
MEHTHOTO po3B’s3yBadya Nadra-3D, npu3HaueHOro Ui MOJEIIOBAHHS IPOCTOPOBUX MpoleciB (inbTparii, Ten-
JIONPOBITHOCTI, 3MIHH HampyKeHO-1e()OPMOBAHOIO CTaHYy.

KimiouoBi cii0Ba: MOIeMIOBaHHS, METO/ CKIHUCHHUX €JIEMEHTIB, BUIbHE MpOrpaMHe 3a0e3nedeH s, nepey/mo-
cTOOpOOKa JaHHX.

Nadra-3d add-on for Blender software / M.V. Bilous // Kibernetika i sistemnyi analiz. — 2016. — Vol. 52,
N 5. — P. 177-185.

Nadra-3D add-on package for Blender software is considered. This add-on allows use of Blender,
TetGen, ParaView software for data pre/post processing for finite element solver Nadra-3D, designed for
simulation of spatial processes of filtration, heat transfer and changes in the stress-strain state of
multicomponent media.

Keywords: simulation, finite element method, free software, pre/post-processing.

HOBI 3ACObBU KIBEPHETHUKH, . NEW TOOLS IN CYBERNETICS,
IH®OPMATHKHU, OBYUCIIOBAJIBHOI COMPUTER SCIENCE, AND SYSTEM
TEXHIKH TA CUCTEMHOI'O AHAJII3Y ANALYSIS
YIK 621.311

MaremMaTuyHi MoJesqi KOMI’IOTepPHOI iHTesleKkTyasji3amii TeXHO/IOriii CHHXPOHHHX BEKTOPHHX
BUMipOBaHb napamerpiB ejexkrpuunux Mmepe:xk / O.I. Cracwok, JIJI. T'onuapoBa // KubGepHernka u
cucteMHublid aHanmm3. — 2016, — Tom 52, Ne 5. — C. 186-192.

In.: 0. Tabn.: 0. Bibmiorp.: 6 Ha3B.

IIpoanasnizoBaHO Cy4acHMIi CTaH HAYKOBHX JOCIIUKEHB y cdepi IHTeNeKTyanizanil Mepex eJIeKTpoIocTa-
YaHHS Ha OCHOBI CHHXPOHHHX BEKTOPHHX BHMIPIOBaHb B CHCTeMI peecTpauii nepBuHHOI iHdopmanii. [Tokasa-
HO, L0 ONTHUMI3allisi eNIEKTPOCIIOKMBAHHS 3aJICKHUTh BiJl MOBHOTH 1H()OPMATHBHOCTI NEPBUHHUX OaraToacnek-
THUX naHuX. Ha ocHOBi JudepeHuiiiHuX NepeTBOPeHb 3alpOIOHOBAHO MaTeMAaTHYHI MoOjeni i MeToan
AQHAJIITHYHOTO OOYUCICHHS CyKyMHOCT] T-AUCKpeT s BU3HAYCHHS IIOBHOTU iH(OPMATUBHOCTI OTPHMAHUX He-
JICTEPMIHOBAHUX TEPBUHHUX JAaHMX. PO3IIISIHYTO METOM IHTENEKTYyasi3awii TEeXHOIOTiH CHHXPOHHUX BEKTOp-
HHX BUMIPIOBaHb 3a JIONIOMOTOI0 IIPE/ICTABIICHHS 3aPEECTPOBAHNX NEPBUHHUX JTAHUX y BUIIA T-CrieKTpiB Juis
BHI3HAYEHHS OKPEMHX TapMOHIYHHMX CKJIaJOBHX IapaMeTpPiB MEPEeXiTHOTO MPOLECY EHEPrOCHCTEMH, a TaKOXK
JUIS TIPOBEJICHHS (Ha OCHOBI AU(epeHIIHHUX 300pa’keHb) CIIEKTPATbHOIO aHai3y 1 00UYMCICHHS CIEKTPaIbHOT
MIUIBHOCTI, SIK OCHOBH (DOPMYBAHHS i HAKONMYyBaHHS HOBUX 3HaHb.

KurouoBi ciioBa: marematHdHi Mojeri, JU(EpeHLiiHI MepeTBOPEHHS, METOIHM, IHTEIeKTyawi3amis, MpoLec,
OITHMI3aLlisl, CHHXPOHHI BEKTOPHI BHMIPIOBaHHSL.

MaremaTH4ecKre MOJeJH KOMIIbIOTEPHO# HHTEIEKTYAIN3aUUH TEXHOJIOIHil CHHXPOHHBIX BEKTOPHBIX
H3MepeHuii mapamerpoB iekrpuueckux cereii / AWM. Cracwk, JIJI. Tonuapoa // KiGepHeruka Ta
cucreMuuii anamiz. — 2016. — Tom 52, Ne 5. — C. 186-192.

IIpoanam3upoOBaHO COBPEMEHHOE COCTOSHHE HAyUYHBIX HCCIEIOBAHUI B 00JIACTH MHTEIUICKTYAIH3aInK
ceTell 2JIeKTPOCHA0KEHHMSI Ha OCHOBE CHHXPOHHBIX BEKTOPHBIX H3MEPEHHUI B CUCTEME PEIUCTPALUN ePBUIHON HH-
hopmarym. [Ioxa3aHo, 4TO ONTHMHU3ALKS IEKTPOIIOTPEOIICHHST 3aBHCUT OT IOJIHOTHI HH(POPMATUBHOCTH NEPBHYHBIX
MHOT'0aCNIeKTHBIX JaHHBIX. Ha ocHOBe nuddepeHnHaIbHbIX MpeoOpa3oBaHmil IPeIoKeHbBl MaTeMaTHIECKUE MOIe-
JIM M METOJIbl QaHAJIUTHYECKOIO BBIYMCIICHHSI COBOKYIHOCTH T-IIMCKpET U ONpe/eNeHuUs OIMHOTHl HH(OPMATHB-
HOCTH TOJTyYeHHBIX HEJIeTePMHHUPOBAHHBIX MIEPBUYHBIX TAaHHBIX. PACCMOTPEHBI METO/IBI HHTEIUICKTYTH3ALHHI TeX-
HOJIOTHI CHHXPOHHBIX BEKTOPHBIX M3MEPEHHIl ITyTeM NpPEACTABICHNs 3aperCTPHUPOBAHHBIX TIEPBUYHBIX JAHHBIX B
Buzie T-CrIEKTPOB Ul OINpPEZE/ICHHs OTACIBHBIX TaPMOHMYECKHX ClIaracMbIX MapamMeTpoB MEPEXOAHOTO Mporecca
9HEPrOCHCTEMBI, & TAKOKE JUIsI HPOBEICHHs (Ha OCHOBE AH(pdEPEHIMANBHBIX H300PAKEHNUI) CIIEKTPAILHOIO aHAIN3a
U BBIYUCICHHS CNCKTPAIBHOI IUIOTHOCTH KaK OCHOBBI (D)OPMHPOBAHMS M HAKOIUICHWS HOBBIX 3HAHHIA.

KiroueBble clloBa: MaTeMaTHUeCKHe MOJEIH, AupdepeHInaIbHbIC TPEOOPa30BaHisl, METO/IbI, HHTE/UICKTYaIH3a-
1Msl, ONTUMH3ALMS, CUHXPOHHBIE BEKTOPHBIE M3MEPEHHSL.

Mathematical models of computer intellectualization of the technology of vector-based synchronized
measurements of electrical networks / A.l. Stasiuk, L.L. Goncharova // Kibernetika i sistemnyi analiz. —
2016. — Vol. 52, N 5. — P. 186-192.

The authors analyze the current state of scientific research in the field of intellectualization of electrical
networks based on synchronous vector measurements in the system of registration of primary information. It is
shown that optimization of energy consumption pedends on the fullness of multidimensional information
content of primary data. On the basis of differential transformations, mathematical models and methods are
proposed for analytical calculation for the aggregate of T-discretes to determine the full content of the obtained
non-deterministic initial data. The methods of intellectualization of simultaneous vector measurements are
registered through the submission of primary data in the form of T-spectra to determine individual harmonic
components for each parameter of the transition process of the energy system, as well as to conduct (in the field
of differential images) the spectral analysis and calculation of the spectral density, as the basis for the formation
and accumulation of new knowledge.

Keywords: mathematical model, differential transform methods, intellectualization, process, optimization,
synchronous phasor measurement.
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