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CoBmecTHOE HCNOJIL30BAHHE METOJ0B CTPYKTYPHOHl JIEKOMIIO3MIHHM /Il ONTHMH3AaLUM  CXEMbI
MHKpONporpaMmMHuoro apromara Mypa / A.A. Bapkanos, JI.A. Turapenko, A.B. baes, A.B. MaTBueHko
// Kubepuetuka u cucteMHbiii anamus3. 2021. Tom 57, Ne 2. C. 3-16.

AnHoTanus. [IpejuioxkeH METO ONTUMU3ALIMK AMIIAPaTYpPHBIX 3aTpar B cxeMe apromara Mypa, peanusye-
Moii B 6asuce FPGA. Metox ocHOBaH Ha OJHOBPEMEHHOM HCIIOIB30BAHUH 3aMEHBI BXOZIOB M IIPeoOpa3oBaHMs
KOJIOB COCTOSIHMH B KOJIbI KJIACCOB MCEB/I0AKBUBAJICHTHBIX COCTOSHHUN. Takoil MOIX0/ NPUBOJUT K TPEXypPOBHE-
BOM cxeme aBromarta. [IpuBeneH npumep cuHTe3a aBromMara Mypa ¢ HCIOJIb30BaHUEM MIPEIOKEHHOTO METo/1a 1
BBINIOJIHEH aHAJIM3 €ro MOJIOKUTEIBHBIX M OTPULIATENIBHBIX XapakTepucTHK. MccnenoBanus Ha 6ase CTaHAApTHBIX
ABTOMATOB ITOKa3aJIH, YTO JAHHBIH METOJ MO3BOJISIET YMEHBIIHUTD allllapaTypHbIe 3aTPaThl U HOTPEOISIEMYIO MO
HOCTb IIPH HE3HAYHTENIBHOH MOTepe ObICTPOACHCTBHSI.

KuaroueBble cioBa: asromar Mypa, cunte3, FPGA, LUT, crpykrypHas AE€KOMIO3UIMS.

CrijibHe BHKOPUCTAHHS METOAIB CTPYKTYPHOI AeKOMNO3MIIT JIs1 onTHMi3anii cXxeMu MiKpoIporpaMHoro
aBTomata Mypa / 0.0. Bapkanos, JI.O. Tirapenxo, A.B. baes, O.B. Marsienko // Kibepuernka Ta
cucremuuii anamisz. 2021. Tom 57, Ne 2. C. 3-16.

AHoTanis. 3anponoHOBAaHO METOJ ONTHMI3alil amapaTypHHX BHTpaT B cXeMi aBTomara Mypa, mo
peanisyerbest B 6asuci FPGA. Metox IpyHTY€eThCSl Ha OHOYaCHOMY BHKOPUCTAaHHI 3aMiHU BXOJIB 1 IEpeTBO-
PEHHS KOZIB CTaHIB y KOJIM KJIACiB NCEBJOCKBIBAJCHTHUX CTaHiB. Takuil miaxix NpU3BOAUTH JIO TPUPIBHEBOT
cxemu aBromara. HaBeaeHo mpukiaj cuHTe3y aBToMara Mypa 3 BUKOPHUCTAHHSM 3alPOINIOHOBAHOTO METOAY i
BUKOHAHO aHali3 MO3UTHBHUX 1 HEraTHBHHUX HOro XapakrepucTuk. JlocmifukeHHs Ha 06a3i CTaHAAPTHHX aBTO-
MarTiB IOKa3aJy, 10 3alpPOIOHOBAHUH METOJ Ja€ 3MOry 3MCHIIMTH anapaTypHi BHTPATH 1 CIOXKHMBaHY II0-
TYXHICTb 13 HE3HAUHOIO BTPATOIO MIBHUIKOII.

KimouoBi cioBa: asromar Mypa, cunre3, FPGA, LUT, cTpykTypHa JCKOMMIO3HILSL.

Joint using methods of structural decomposition for optimizing circuit of Moore FSM / A.A. Barkalov,
L.A. Titarenko, A.V. Baiev, A.V. Matviienko // Kibernetika i sistemnyj analiz. 2021. Vol. 57, N 2. P. 3-16.

Abstract. A method is proposed for optimizing hardware amount in the circuit of Moore FSM
implemented with FPGA. The method is based on joint using replacement of inputs and transformation of state
codes into codes of classes of pseudoequivalent states. This approach leads to a three-level circuit of FSM.
There is shown an example of synthesis of Moore FSM with application of the proposed method. Analysis of
positive and negative features of the proposed method is conducted. The researches on the base of standard
benchmark FSM show that the proposed method allows reducing hardware amount and consumed power with
insignificant degradation of FSM performance.

Keywords: Moore FSM, synthesis, FPGA, LUT, structural decomposition.

VK 519-7/339.9

Ontumusanusi BbIOOpPa 3JIEMEHTOB MaTeMAaTHYeCKOro o0ecrneyeHHsi B CHCTeMaX YNpaBJIeHUsi ¢
CYLIECTBEHHO Pa3HOCKOPOCTHbIMH npoueccamu / B.B. Xuienko, A.B. Crenanos, U. Koryasik, M. Paiiuc
/| Kubepruernka n cucreMusiii anamms. 2021. Tom 57, Ne 2. C. 17-22.

AnHoTtanus. [IpoBe/icH CpaBHUTEIBHBIN aHAIN3 PA3INYHBIX METOJOB PCIICHHS 3a1a4y OMPE/ICNICHHS CIIeK-
TPIBHBIX XapaKTEPUCTHK MATEMATHUYCCKHX MOJENEH CHCTeM YIpaBieHHs (CHCTEM IMOICP)KKH IPUHSATHS pelie-
Huif). PexoMen10BaH BBIOOP METO/IA C y4eTOM criel( Ky 00beKTa MM TeXHOJIOrH4eckoro nporecca. Ha ocHosa-
HHH NIPOBEJICHHBIX MOJIENIBHBIX IKCIICPUMEHTOB CZEIAH BBIBOA O MPEHMYIIECTBAX UCIIONB30BAHMS CTEIICHHOTO Me-
TOJa M MeTozia XWICHKO, KOT/Ia /IUara30oH N3MEHEHHUs CKOPOCTEll PACCYNTHIBACMBIX MEPEMCHHBIX HEM3BECTCH MM
MOXXET CYIIECTBEHHO U3MEHHUTHCS TIPU N3MEHCHUN PEKUMOB PabOThI 00BEKTA (TEXHOIOINYECKOTrO Mporecca), a Tak-
K€ HPU BO3HMKHOBCHUM KPHTUYECKUX CHUTYyalMii M HEOOXOAMMOCTH MX «OTPAOOTKI» CHCTEMOH YIPABIICHHMSL.

KioueBble ¢10Ba: CUCTEMbI YIPABICHUS, CUCTEMBI ITOJUICPKKU IPUHATHS PELUICHHH, MaTEMaTH4ECKOE H MPO-
IrpPaMMHO-JITOPUTMUYECKOE  00ECIEYCHHEe, OINpPEACICHUE CIIEKTPaJIbHBIX XapaKTepUCTHK, Merox Jle-
Bepbe—HbI0TOHA, MeTo)l XMICHKO, CTENIEHHOW METO.I.

Onrumizaniss BHOOPY eJIeMEHTIB MaTeMATHYHOro 3a0e3NevyeHHs] B CHCTeMaX KepyBaHHSI 3 iCTOTHO
pisHomBHAKicHNMHE niponiecamu / B.B. Xunenko, O.B. Ctenanos, I. Koryask, M. Paic // Kibepreruka ta
cucremunii anami3. 2021. Tom 57, Ne 2. C. 17-22.

Amnoranis. IIpoBeseHO MOpIBHATBPHMIA aHAaNi3 Pi3HUX METOMIB PO3B’sA3aHHS 3a/adi BU3HAYCHHS CIICK-
TPAJIBHUX XapaKTePHCTUK MaTeMaTHYHUX MOJeNIel CHCTEeM KepyBaHHs (CHCTeM MiATPHMKH IPUIHATTS PillIeHB).
3anpornoHoBaHo BiOip METOy 3 ypaxyBaHHAM crerudiku 00’exTa abo TeXHOIOriuHOro npouecy. Ha migcrasi
HPOBE/ICHUX MOJCIBHHUX CKCIICPUMEHTIB 3pO0JICHO BUCHOBOK PO MEPEBATH BUKOPUCTAHHS CTCIICHEBOTO METO-
1y 1 Mmetoy XuiieHKa, KOJIH Aiarna3oH 3MiHH MIBHIKOCTEH 3MIHHHX, 10 PO3PaXxOBYIOTHCS, HEBiIOMHUiT a00 MoXKe
ICTOTHO 3MIHHMTHCH 13 3MIHOIO PEXUMIB PoOOTH 00’€KTa (TEXHOJIOTIYHOTO MPOLECY), a TAKOXK y Pa3i BAHUKHEH-
HSl KPUTHYHHUX CHUTyalill 1 HEOOXiTHOCTI IXHBOTO «BIINpPAIIOBaHHD) CHCTEMOIO KEPyBaHHSI.
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KuiouoBi ciioBa: cucreMu KepyBaHHS, CHCTEMH MiATPUMKH TNPUIHATTS pillieHb, MaTeMAaTHYHE Ta HPOrpam-
HO-aJITOPUTMIUHE 3a0e31eUeHHs, BU3HAUCHHSI CIICKTPAJIbHUX XapaKTepHCTUK, Metox JIeBep’e—HproToHa, MeTox
XWIeHKa, CTENEeHeBHH METOJ.

Optimization of the selection of software elements in control systems with significantly different-speed
processes / V.V. Khilenko, O.V. Stepanov, 1. Kotuliak, M. Reis // Kibernetika i sistemnyj analiz. 2021.
Vol. 57, N 2. P. 17-22.

Abstract. A comparative analysis of various methods for solving the problem of determining the spectral
characteristics of mathematical models of control systems is carried out, if the dynamics of the object contains
processes that differ significantly in speed. Based on the model experiments carried out, a conclusion was made
about the advantages of using the power-law method and the Khilenko method, when the range of variation of
the rates of the calculated variables is unknown or can change significantly when changing the operating modes
of the object (technological process), as well as in the event of critical situations and the need to “work out”
them by control system.

Keywords: control systems, decision support systems, mathematical and software-algorithmic support,
determination of spectral characteristics, Le Verrier—Newton method, Khilenko method, power method.

VK 519.7

JlocTizkuMasi  BepXHsisi TIPaHHIA SUP-HOPMBI INPOM3BeJEeHHs] JJIEMEHTOB KOJbIA YCeYeHHBIX
MHOro4/eHoB M ee npuMeHeHne Kk aHaiau3dy NTRU-nono6ubix kpunrtocucrem / A.H. Ajekceifuyk,
A.A. Maruiiko // Kubepneruka u cucremusld ananmms. 2021. Tom 57, Ne 2. C. 23-29.

Annotanus. [Tonyden otBer Ha Bonpoc, nocrapieHusiil B 2008 r. B. Jlro6ameBckuM, 00 3¢ dhexTHBHOM
ITOPUTME BBIYUCIICHUS HapameTpa 6( f), XapaKTepH3yIOIero BeIUYHHY SUP-HOPMBI IPOM3BEICHHS dIEMEH-
TOB KOJIBIIAa YCEUESHHBIX MHOTOWICHOB 10 MOJYJIIO 3aJaHHOI0 YHUTAPHOIO MHOTOWIEHA f (X) C BEIIECTBEHHBIMH
kodpdunuentamu. PaccMOTpeHO MpUMEHEHUE MOTYyYEHHBIX Pe3yIbTaTOB K OLEHHBAHUIO BEPOSTHOCTH OIIH-
6ouHoro pacumdposanus coodbueHnii B NTRU-onoOHBIX Kpunrocucremax.

KiioueBble ciioBa: penieToyHasi KpHOTOrpadusi, KOJIBLIO YCEUSHHBIX MHOTOWICHOB, SUP-HOPMa IIPOU3BEICHHUS
mHorowreHoB, NTRU-nono6Hass kpunrocucrema, BEpOSITHOCTh OIIMOOYHOIO pacIIN(POBAHUS.

JlocsizKkHA BepXHsI MeKa Sup-HOPMH 00yTKY eJleMeHTIiB Kijlblisi 3pi3aHux mosiHoMiB Ta ii 3acTocyBaHHs
no anajizy NTRU-noxionunx kpuntocuctem / A.M. Ouekciiituyk, O.A. Mariiiko // KiGeprernka Ta
cucremuuii amamis. 2021. Tom 57, Ne 2. C. 23-29.

Anortauis. OTpuMaHO BiJNOBiIs Ha NHUTaHHS, noctaBieHe B 2008 p. B. JlrobameBcbKuM, Mpo edeKTHB-
HHUI anropuT™M OOYHCIeHHs mapamerpa 6(f), MO0 XapakTepusye BEIHYHHY SUP-HOPMHU JOOYTKY EIEMEHTIB
KUJIBL 3pi3aHMX MOJNIHOMIB 32 MOJLYJIEM 3a/[aHOTO yHITapHOTo nosinoma f'(x) 3 aificHumu koediuientamu. Pos-
IJISSHYTO 3aCTOCYBAHHS OTPMMAHHUX PE3yJbTATiB JIO OLIHIOBAHHS MMOBIPHOCTI MOMMIKOBOTO PO3IMIH(pPYBaHHS
noizomieHs B NTRU-moiOHUX KpUNTOCHCTEMAX.

KurouoBi cioBa: pemritkoBa kpunrtorpadis, Kijgblie 3pi3aHUX IOJIIHOMIB, SUp-HOpMa AO0O0YTKY MOJIIHOMIB,
NTRU-nonibxa kpunrocucreMa, HMOBIPHICTh MOMUJIKOBOTO PO3IIH(PYBaHHS.

Achievable upper bound for the sup-norm of the elements’ product in the ring of truncated polynomials
and its application to the analysis of NTRU-like cryptosystems / A.N. Alekseychuk, A.A. Matiyko //
Kibernetika i sistemnyj analiz. 2021. Vol. 57, N 2. P. 23-29.

Abstract. The answer to the question posed in 2008 by V. Lyubashevsky about an efficient algorithm for
calculating the parameter 6( /) that characterizes the value of the sup-norm of the elements’ product in the ring
of truncated polynomials modulo a given mimic polynomial f(x) with real coefficients is obtained. The
application of the obtained results to the estimation of decryption failure probability of messages in NTRU-like
cryptosystems is considered.

Keywords: lattice-based cryptography, truncated polynomial ring, sup-norm of polynomials’ product,
NTRU-like cryptosystem, decryption failure probability.

Kom0OnHaTopHbIe KOH(UIypanuu B ONpee/iecHUd AaHTHMAru4ecKux pasmerok rpagos / M.®. CemeHioTa
/I Kubepueruka u cucremHbiii anamus. 2021. Tom 57, Ne 2. C. 30-40.

AnHoTauus. GopManin30BaHo ONpeCICHHE pa3MeTKu rpada B TePMUHAX KOMOMHATOPHBIX KOH(DUTYpa-
umii. McenenoBana cBsi3b peOCPHBIX U BEPIIUHHBIX (¢, d )-UCTAHIIMOHHBIX aHTUMAarH4YeCKHX Pa3METOK C TaKH-
MH U3BECTHBIMH KOHGHUTYPAIHAMHI, KaK PA3IeISIOIIIE CHCTEMBl i MHOYKECTBA MATHIECKUX MPSIMOYTOIbHHKOB.
[Momy4veHo penreHne 3a1a4i MOCTPOCHHS ITUX PA3METOK JUTsl OTACIBHBIX THIIOB TPadoB M OMpPEICICHHBIX 3HA-
YeHUH a, d.

KirroueBble cj10Ba: KOMOMHATOPHAS KOH(DUIYpaLys, pa3Ie/soONIas CHCTEMa, MHOXKECTBO MAarH4YECKUX HPSIMOY-
TOJILHUKOB, PEryJSIpHBII rpad, OuperynspHelid rpad, aHTUMarneckas pasMeTka, (d, d )-ANCTaHIIMOHHAS aHTUMa-
ruyeckas pasMeTka.
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VJK 519.1
Komo6inaTopni koudirypanii y BH3HavyeHHi aHTUMariuHux po3mirok rpagis / M.®. Cemenwora //
KiGepHetnka Ta cucremuuii anamis. 2021. Tom 57, Ne 2. C. 30-40.

AwnoTtanis. dopmaii3oBaHO BH3HAYCHHS PO3MITKH Irpady B TepMiHaX KOMOIHATOPHUX KOHDIryparii.
JlociipkeHo 3B S130K peOepHHX Ta BEPLIMHHHX (a, d )-ANCTAHUIHHNX aHTHMAriYHUX PO3MITOK 3 TAaKMMH BiJO-
MHMH KOH}IrypamisMH, sIK BIIOKPEMIIOBaIbHI CHCTEMH 1 MHOXKHHH MariqHuX MPsIMOKYTHHKIB. OTpHMaHO po3-
B’S30K 3a7adi HOOYZOBM IIMX PO3MITOK U OKPEMHX THUIIB IpadiB i MEBHHX 3HA4YEHb d, d.

KarwouoBi ciioBa: komOiHaTOpHa KOH(DIryparlis, BiJOKpeMIIIOBaJIbHA CHCTEMa, MHOKHHA MaridHUX HPSMOKYT-
HHKIB, peryisipHuii rpad, OiperynspHuii rpad, aHTHMAariyHa po3MiTKa, -JHCTAHIIHAa aHTUMAriyHa po3MiTKa.

Combinatorial configurations in determination of antimagiclabelings of graphs / M.F. Semeniuta //
Kibernetika i sistemnyj analiz. 2021. Vol. 57, N 2. P. 30-40.

Abstract. We have formalized the definition of graph labeling in terms of combinatorial configurations.
We have investigated the connection between edge and vertex (a,d)-distance antimagic labelings with such
well-known configurations as separating systems and magic rectangle set. We have obtained a solution to the
problem of construction of indicated labelings for some types of graphs and certain values a, d.

Keywords: combinatorial configuration, separating system, magic rectangle set, regular graph, bi-regular
graph, antimagic labeling, (a,d)-distance antimagic labeling.

VK 681.322.012
BuIcTphlii peKypcHBHBIH ajJropuTM ymHoeHusi matpun nopsiika n =37(¢g>1) / JLJI. Endumosa //
Kubepuernka u cucremubiii aHamus. 2021. Tom 57, Ne 2. C. 41-51.

AnHortauus. Ilpe/ioxkeH HOBBI OBICTPBI PEKYPCHUBHBIM aJrOPUTM YMHOXKCHHSI MATpHI] IMOpPSIKA
n=39 (¢g>1), NOCTPOEHHBI Ha OCHOBE TMOPUIHOTO AITOPMTMA yMHOMKEHHS MATPHIl HEYETHOTO TMOpSIKA
n=3u (u=2q-1, g>1), KOTophIii HCTOJIBL3yETCS B KauecTse 6asoBoro ainroputma npu u= 39 (g>0). Ilo
CPaBHEHHUIO C M3BECTHBIM OJIOYHO-PEKYPCHBHBIM aaroputMoM JlefiepMana MpeICTaBICHHBIN aITOPUTM IT03BOJIS-
eT MUHUMH3UPOBaTh Ha 10.4% MyJIbTUIIIMKATUBHYIO CIOXKHOCTb, paBHYIO W, ~ 0.8965>8% ornepanuii yMHo-

JKeHust Ha r1yOune pexypeuu d = logs n — 3, 1 COKpaTUTb BEKTOP BBIMUCIICHHE HA TPH PEKYPCUBHBIX Iara. [lana
OLICHKA MYJbTUIUIMKATUBHOH CIIOKHOCTH 0a30BOr0 M PEKyPCHBHOTO AITOPHUTMOB.

KroueBble ciioBa: nuHeliHas anreOpa, OJI0YHO-peKypcUBHBIH anroputM JleiinepMaHna, ceMeHCTBO OBICTPBIX
THOPUAHBIX aITOPHTMOB YMHOMKEGHHS MATpHI], alIrOpUTM BHHOrpama i CKalIspHOTO HPOM3BEACHUS.

IIBuaKkuii peKypcHBHHUI AaJTOPHTM MHOKeHHS MaTpuub mopsaxky n=37 (g>1) / JLJI. €adivona //
KiGepuernka ta cucremuumii anams. 2021. Tom 57, Ne 2. C. 41-51.

AHoTanisi. 3anporoOHOBAHO HOBUH INBMAKMH pPEKypCUBHHI aJIrOPUTM MHOKEHHS MAaTPUIb MOPAAKY
n=3% (g >1), nobynoBanuii Ha OCHOBI TiGPUIHOrO AITOPUTMY MHOJKEHHS MATPULb HENAPHOTO MOPSAKY
n=3u (u=2¢g-1, g>1), axuil 3acTocoByeThcs sk GazoBuil anroputm, ko u= 39 (¢ >0). TopiBHsaHO 3
BIZJOMUM OJIOYHO-PEKYPCUBHHM anroputmom JleiiiepmMana HaBEJCHUI AIrOPUTM JI03BOJISIE MIHIMI3yBaTH Ha
10.4% MyJIbTHILTIKATHBHY CKJIAJHICTb, siKa AopiBHIOE W, = 0. 8962 834 orepariii MHOYKEHHsI Ha TIHOHHI pe-

Kypcii d = logz n — 3, Ta CKOPOTUTH BEKTOP OOYMCIICHb HA TPH PEKYPCUBHUX KPOKH. HaBeneHo ominky myib-
THIUTMKaTHBHOI CKJIAJHOCTI 0a30BOr0 Ta PEKYPCHBHOIO alrOPHUTMIB.

KurouoBi cioBa: miniiiHa anredpa, 61o4Ho-pexkypcuBHui anroput™ Jleiinepmana, civM’st IIBHAKKX TiOPHIHAX
ITOPUTMIB MHOXCHHSI MaTpHIlb, alrOpUT™M BHHOrpama Uit CKaltspHOro KOOYTKY.

A fast recursive algorithm for multiplying matrices of order n = 3 (g >1) / L.D. Jelfimova // Kibernetika i
sistemnyj analiz. 2021. Vol. 57, N 2. P. 41-51.

Abstract. A new fast recursive algorithm is proposed for multiplying matrices of order n =39 (g >1).
This algorithm is based on hybrid algorithm for multiplying matrices of odd order n=3u (u=2q9-1, g>1),
which is used as basic algorithm for u =37 (¢>0). As compared with the well-known block-recursive
Laderman’s algorithm, the new algorithm minimizes by 10.4% the multiplicative complexity equal to
Wy = 0.896n2 834 multiplication operations at recursive level d =log; n— 3 and reduces the computation

vector by three recursive steps. The multiplicative complexity of the basic and recursive algorithms are
estimated.

Keywords: linear algebra, Laderman’s block-recursive matrix multiplication algorithm, family of fast hybrid
matrix multiplication algorithms, Winograd’s algorithm for inner product.
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CHUCTEMHHUIA AHAJI3 SYSTEMS ANALYSIS

YIK 519.6

OnruMH3anus MOrPEIIHOCTH B ONePaTOPax MHTepJUHAIUU QYHKUHUH Ha M napajuieIbHBIX NPSIMBIX /
N.B. Cepruenxo, O.H. JlurBun, 0.0. JlutBuH, A.B. Tkauyenko, A.A. buno6oponos // KubGepHernka u
cucrtemubii anamms. 2021. Tom 57, Ne 2. C. 52-61.

AnHoTanus. PaccMoTpeHa 3aada OLIGHKU ITOIPELIHOCTH M ONTUMHU3ALHUU BEIOOpA IapaMeTpoB B Oliepa-
TOpaxX MHTEPIMHAILIMU SPMHUTOBOTO THIIA (YHKIWH Ha cucTteMe M HapaulelbHBIX NPSIMBIX. [T 9TOTO HCIIONb-
30BaHbI (HOPMyJIBI 0000IICHHOH SPMUTOBOI HHTEPIHHALNN, KOTOPBIE B OTIHYUE OT GOPMYII OOBITHOI HpMUTO-
BOU MHTEPIMHAINH TO3BOJIIOT aBTOMATUUECKH COXPAHATh TOT ke Kiace auddepeHnupyeMocTu, K KOTOpoMy
MPHHAICKUT TpuOMKeHHas Gynknus. [Ipu mocTpoeHnH 3THX OEepaTopOB UCIIONB30BaHA MIPOU3BOJIBLHAS CHUC-
TeMa He PaBHBIX Apyr apyry uucen B, B, ..., B - [Ipe/iokeH METO1 ONTHMANBHOTO BRIGOPA STHX Napamer-
POB M OLIEHKA IOTPEIIHOCTH OCTAaTKa.

KiroueBble ciioBa: HHTEPJIMHANNUA, ONepaTop, OCTATOK, ONTUMHU3ALMA.

Onrumizanis nmoxudkum B omneparopax iHTepiaiHauii ¢ynkuii Ha M mnapajeJbHUX npAMUX /
L.B. Ceprienko, O.M. JlutBun, O.0. JlutBun, O.B. Tkauenko, A.A. Bino6oponos // KiGepneruka Ta
cucremunii anami3. 2021. Tom 57, Ne 2. C. 52-61.

AHoTanist. Po3risiHyTO NHUTAHHS OLIHKM MOXMOKM Ta ONTHMI3alii BHOOpPY HapaMeTpiB B omeparopax
inTeprinanii GpyHKUil epMiTOBOrO THITy Ha cucTeMi M mapaienbHuX npsMux. [l 1bOro 3acTocoBaHO (GOpMyITH
y3arajJbHEeHol epMiTOBOI iHTepJiHamil, sIKi Ha BiIMiHY BiX (opMyJ 3BHYaliHOI epMiTOBOI iHTepiiHALii HalaOTH
3MOTY aBTOMATHYHO 30epiraTé Toi caMuil Kiaac Au(epeHniHOBHOCTI, SKOMY HAJICKUTh HAOIMKYBaHA (ByHKIILS.
Iin yac nmoOymoOBM IMX ONEPAaTOPiB BHKOPHCTAHO OBUIBHY CHCTEMY HE pIBHHX OJHE OJHOMY YHCEI
By, By, By - 3amPONOHOBAHO METO ONTUMATBEHOIO BHOOPY LIHMX MApaMeTPiB Ta OLIHKY MOXHOKH 3aIHIIKY .

KorouoBi cioBa: iHTepIiHaIis, omeparop, 3aIMIIOK, ONTHMi3amis.

Optimization of the error in the operators of interlineation of a function on M parallel lines / LV.
Sergienko, O.M. Lytvyn, O.0. Lytvyn, O.V. Tkachenko , A.A. Biloborodov // Kibernetika i sistemnyj analiz.
2021. Vol. 57, N 2. P. 52-61.

Abstract. This article discusses the issue of estimating the error and optimizing the choice of parameters
in Hermitian-type operators of interlineation of functions on a system of M parallel lines. For this, the formulas
of generalized Hermitian-type interlineation are used, which, unlike the formulas of ordinary Hermitian-type
interlineation, allow automatically preserving the same class of differentiability to which the approximate
function belongs. When constructing these operators, an arbitrary system of unequal each other numbers
Bo. B> By is used. The article proposes a method for the optimal choice of these parameters and an
estimation of error of the remainder.

Keywords: interlineation, operator, remainder, optimization.

VK 519.217.2
OnpesejieHne rpynn pucKoB npu 3adoseBanusx, conyrersywomux COVID-19 / A.A. Baruc, A.M. I'ynau,
N.B. Cepruenko // Kubeprnernka u cuctemublii anamus. 2021. Tom 57, Ne 2. C. 62-68.

AnHoTanms. [ Kaxaoro 3a00JIeBaHUs CYIECTBYET OINPEJICICHHBIH HA0Op I'eHOB, MyTallMk B KOTOPBIX
YBEJIMUUBAIOT PYUCK pa3BUTHs Oose3nu. MaccoBoe cexBenuposanue JJHK O0NBHBIX M 310POBBIX JIOfICH IPUBEIIO
K OIIPEJICJICHHIO TCHOB, CBA3aHHBIX ¢ KOHKPETHBIMHU 3a00eBaHusIMH. Onrcanbl 3(Q(heKTUBHbIE IPOLEIyPEI OIIpe-
JICJICHUST MyTAlUi M UX MECTOPACIIOIOKEHHS B [IOCICAOBATCIBHOCTSIX TCHOB HCCIICAYEMbIX MalleHTOoB. IIpesto-
’KEHO HCIIOJIb30BaTh ONTUMAIbHYIO 0aifeCOBCKYIO HPOLELYPY ONpPE/ICICHHUs IPYIIT PUCKOB MPHU KOHKPETHBIX 3a-
OosieBaHMsAX, B TOM 4yucie comyrctBytommx COVID-19.

KaioueBble ciaoBa: cexBenuposanue [IHK, Toueunsle myramum, OaliecoBckas HpoIeAypa Paclo3HABAaHHS.

Busnauennss rpyn pHu3HKiB s 3axBopioBanb, cymyrHux COVID-19 / O.A. Baric, A.M. I'ynax,
L.B. Ceprienko // KiGepreruka ta cuctemuuid anamis. 2021. Tom 57, Ne 2. C. 62-68.

AmnoTanis. [y KOXKHOTO 3aXBOPIOBAHHS iCHY€ NEBHMIT Hallp TeHIB, MyTalil B SIKUX 30UIBIIYIOTH PH3HK
po3BUTKY XxBopoOu. Macose cekenyBanHs JJHK XxBopHx i 30pOBUX JIFO/Iel JOIOMOITIO BU3HAYUTH TCHH, MOB’sI-
3aHi 3 KOHKPETHUMH 3aXBOPIOBaHHAMU. OnrcaHo e(eKTHBHI MPOLEypy BU3HAYCHHS MyTallili Ta iXHBOTO po3Ta-
LIyBaHHS B IOCIIJOBHOCTI TEHIB JOCITI/UKYBaHHMX MAI[€HTIB. 3ampONOHOBAHO BHUKOPHCTOBYBATH ONTHMAIIBHY
0aeciBCbKY TpOLEAypy BH3HAYCHHS TPYI PH3UKIB JUIsI KOHKPETHHX 3aXBOPIOBaHb, 30KpEMa CYITyTHHX
COVID-19.

KimouoBi cioBa: cexenyBanus J{HK, ToukoBi MyTtarii, GaeciBcbka mpoueaypa po3mizHaBaHHS.
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Determination of groups of risks at the diseases COVID-19 / A.A. Vagis, A.M. Gupal, L.V. Sergienko //
Kibernetika i sistemnyj analiz. 2021. Vol. 57, N 2. P. 62-68.

Abstract. For every disease there is the concrete set of genes the mutations of which multiply the risk of
development of illness. Determination of DNA of sick and healthy people resulted in determination of the
genes, related to the concrete diseases. The effective procedures are described to determine the point mutations
in sequences of the genes. On the basis of Bayesian procedure of recognition it is possible effectively to
determine the groups of risks of diseases which COVID-19 accompanies.

Keywords: determination of DNA, the points mutations, Bayesian procedure of recognition.

VK 303.732+004.62+004.912+351/354

JIMHIBHCTHYECKHIi AHAJIN3 JAHHBIX HHTEPHET-MeIHa M CONHUAJLHBIX ceTell B 3aavax OLEHUBAHHS
o0ulecTBeHHbIX mnpeodpasoanuii / M.3. 3ryposckumii, J.B. Jlanze, A.A. Bboanak, K.B. Edpemos,
M.H. Iepectiok // Kubeprernka u cucremusni anamms. 2021. Tom 57, Ne 2. C. 69-80.

AHHoTanus. Pa3paboTaH KOMOMHUPOBAHHBI 1MOJIX0J] K OlLIeHKE 3P (HEKTHBHOCTH OONIECTBEHHBIX MPEOO-
pa3oBaHUil KaKk MEpbl HECOTJIACOBAHHOCTU MEXY ICHCTBUSMU BIIACTH U OKUJIAHUSAMU OOLIECTBA M CHHEPTUH
(ColMaNbHOM aKTUBHOCTH) JIFO/ICH, OCHOBAaHHBI Ha (JOPMAIN30BAaHHOM COTJIACOBAHUH PE3yJIbTATOB, IOJIYYCH-
HBIX METOJIOM JKCIIEPTHBIX OLIEHOK U METOJAAMH CEHTHMEHT-aHaIN3a U MHTEIUICKTYaIbHOIO aHAIM3a TEKCTOBBIX
COOOIEHNI U3 OTKPBITHIX OHJIAHH-MCTOYHUKOB U COLMAIBHBIX CETEH. DTH METO/Ibl PEaln30BaHbI B BUIE KOM-
IuIeKca BeO-CepBUCOB U MPUIOKCHUIH B cpelie pa3paboTKH MHTErpUPOBaHHOW OH-naiH miaTdopmbl Advanced
Analytics MupoBoro 1eHrpa naHHbIX «['eonH(popMaTHKa U ycTOWYNBOE pa3BUTHE». D(HPEKTHBHOCTD IPEIIO-
JKEHHOT'0 IT0JXO0J{a IIPOJEMOH- CTPHPOBAHA Ha IIPUMepe KOIMYECTBEHHOI'O OLICHUBAHHS OTHOIICHUS HACCIICHHS
YKpauHbI K ICHCTBUSAM BJIACTH, HAIPABJICHHBIM Ha MPOTUBOJCHCTBUE pacnipocTpaHenus snuaemun COVID-19.

KiioueBble ciioBa: BEKTOp ACICTBUIl BIAcTH, BEKTOpP OKHIAHMII oOLIecTBa, BEKTOp HpeobpazoBaHuii (pe-
(hopM), JIMHTBUCTHYCCKUH aHAIN3, KOHTCHT-aHAIN3, aHAIH3 JaHHBIX VIHTepHET Meana M COLUAIBHBIX CeTei,
pa3Beika HA OCHOBE OTKPBITHIX HCTOYHUKOB.

JlinrpicTHuHMi aHAJi3 1aHUX iIHTEpHeT-Me/lia Ta coliaIbHAX Mepek y 321a4aX OUiHIOBAHHS CYCHiJIbLHUX
neperBopenb / M.3. 3ryposcebkmii, [I.B. Jlange, A.O. Boupak, K.B. €ppemo, M.M. Ilepectiok //
KiGepuernka ta cucremuuii anamiz. 2021. Tom 57, Ne 2. C. 69-80.

Anorauis. Po3po0ieHo KOMOIHOBaHUI Mi/IXiJ 10 OLIHIOBAaHHS €()EKTHBHOCTI CYCHUIBHHX MEPETBOPEHB
SIK MIPH HEY3TO/DKCHOCTI MK JisSIMH BIAIH 1 OYiKYBaHHSMH CYCILIBCTBA Ta CHHEPTii (COLiaabHOT aKTHBHOCTI)
JIOJICH, IO IPYHTYETHCSI Ha (HOPMai30BAaHOMY Y3TOMKEHHI pe3yJbTaTiB, OTPUMAHHX METOJOM EKCIIEPTHHX
OL[IHOK, @ TaKOXX METOJaMH CEHTHMEHT-aHalli3y Ta IHTEIEKTyaJbHOIO aHalli3y TEeKCTOBHX IIOBIJOMIICHb 3
BIZIKPUTUX OHJIAHH-JDKEpen i conianbHUX Mepex. L{i MeToau peanizoBaHo y BUIIISII KOMILICKCY BeOcepBiciB Ta
3aCTOCYHKIB y CEpelOBHILI po3po0ieHHs iHTerpoBanoi oniaiH-mardpopmu Advanced Analytics CitoBoro
neHtpy aanux «['eoindopmaruka i cranuii po3BUTOK». E(EKTHBHICTH 3alpONOHOBAHOI METOIMKU MPOJIEMO-
HCTPOBAHO Ha MPHKJIAMl KiTBbKICHOTO OLIHIOBAHHS CTABJICHHS HACEICHHs YKpaiHU 10 [ii BIagu, COPSIMOBAHUX
Ha nportupito nommpennto emigemii COVID-19.

KurouoBi cioBa: BekTop niif Biaau, BEKTOP O4iKyBaHb CYCIUIBCTBA, BEKTOP IEPETBOPEHb (pedopm),
JIHTBICTUYHMI aHaJi3, KOHTEHT-aHalli3, aHali3 JaHMX IHTEPHET-Me/ia Ta COLIaJbHUX MEpPEeX, pO3BijlKa 3a
BIZIKPUTUMH JDKEPEIAMH.

Linguistic analysis of internet media and social networks datain problems on assessment of social
transformations / M. Zgurovsky, D. Lande, A. Boldak, K. Yefremov, M. Perestyuk // Kibernetika i
sistemnyj analiz. 2021. Vol. 57, N 2. P. 69-80.

Abstract. A combined approach has been developed to assess the effectiveness of social transformations
as a measure of inconsistency between the actions of the authorities and the expectations of society and the
synergy (social activity) of people, based on formalized coordination of the results obtained by the method of
expert assessments and methods of sentiment analysis and intelligent analysis of text messages from open
online sources and social networks. These methods are implemented as a set of web services and applications in
the development environment of the Advanced Analytics integrated online platform of the World Data Center
“Geoinformatics and Sustainable Development”. The effectiveness of the proposed approach is demonstrated
by the example of a quantitative assessment of the attitude of the population of Ukraine to the actions of the
authorities aimed at countering the spread of the COVID-19 epidemic.

Keywords: vector of government actions, vector of society’s expectations, vector of transformations (reforms),
linguistic analysis, content analysis, linguistic sentiment analysis of Internet media data and social networks,
open source intelligence.

VK 519.6:517
OnrTuMajbHble 110 TOYHOCTH KBAaJApaTypHble (OpMYy/bl BbIYHCIICHHs NpeoOpa3oBaHus Oeccest st

HEKOTOPBIX KJIACCOB NOAbIHTerpaiabHbIX ¢ynkumii / B.K. 3amgupaxa, JI.B. Jlyn / KuGepuernka u
cucteMublii ananmu3. 2021. Tom 57, Ne 2. C. 81-95.

Annoranusi. PaccMoTpeHa 3ajada MOCTPOCHHS ONTUMATBHBIX IO TOYHOCTH Ha Kiaccax (yHKIMil U
OIM3KMX K HUM KBaJPaTypHbIX (opMy BerumcacHns npeodpasoBanus beccens. [ HEKOTOPBIX KIAacCOB MOJI-
BIHTETPAIIBHBIX (DYHKIHH TOCTPOCHBI ONITHMAJIBHBIC [0 TOYHOCTH OLIEHKH ITOIPEIIHOCTH BBIYUCIICHHS MPeodpa-
3oBaHusl beccens, a Takke KBaApaTypHbIC (OPMYJbl, HA KOTOPBIX 3TH OLEHKH IOCTHUIAIOTCS.
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KuoueBble ciioBa: npeobpasosanue beccerst, onTuManbHas 0 TOYHOCTH KBaApaTypHas (popMmylia, HHTEPIIO-
JISLMOHHBIC KIJIACChl (DYHKIMI, METOA IIANOYCK, METOJ TPAHMYHBIX (YHKIHH.

OnrumaibHi 32 TOYHICTIO KBajApaTypHi (opmy.iau o0uMc/IeHHs NepeTBOpPeHHs Oeccelist VISl JIeSIKHX
kJjaciB miginrerpanbuux ¢ynxniii / B.K. 3agipaka, JI.B. JIyn / Kibeprernka ta cucreMmHuit anamis. 2021.
Tom 57, Ne 2. C. 81-95.

AwuoTanisi. Po3rsiHyTo 3agady moOyI0BH ONTHMANBHUX 338 TOYHICTIO Ha KiacaX (yHKIIN Ta OIM3bKHX
10 HHX KBagpaTypHHX (opmys oOumcieHHs meperBopenHs beccerns. st aeskux KiIaciB migiHTErpaibHHUX
¢yHKIiif m00yI0BaHO ONTHMAIBHI 32 TOYHICTIO OLIHKU ITOXHOKH 0OYHCIICHHS IIepeTBOpeHHs beccers, a Takox
KBaJpaTypHi (OpMyiIH, Ha SIKHX I OLIHKH JOCSATAOTHCS.

KumouoBi caoBa: nmepetBopeHHst beccernsi, onTuManbpHa 3a TOUHICTIO KBaJpaTypHa (opmyia, iHTepHossiiiai
knack (YHKIIH, METOJ KaremtoXiB, METOJ IPaHHMYHHMX (YHKIIH.

Optimal for accuracy quadrature formulas for calculating of the bessel transformation for certain classes
of sub-integral functions / V.K. Zadiraka, L.V. Luts // Kibernetika i sistemnyj analiz. 2021. Vol. 57, N 2.
P. 81-95.

Abstract. The paper considers the problem of constructing optimal for accuracy in classes of functions
and close to them quadrature formulas for calculating the Bessel transformation. For some classes of subintegral
functions, optimal estimates of the error in calculating the Bessel transform are constructed, and quadrature
formulas are constructed on which these estimates are achieved.

Keywords: Bessel transformation, optimal in accuracy quadrature formula, interpolation classes of functions,
hat method, boundary functions method.

YIK 519.2, 519.61, 519.71
Ouenka peuleHMii mepeonpee/ieHHBIX CJIay ¢ HETOYHO 3aJaHHOI mpaBoii yacteio / B.®. I'ybapes,
E.A. LllapanoB // KubGepuetuka u cuctemubii amamus. 2021. Tom 57, Ne 2. C. 96-109.

AHHoTanus. PaccMoTpeHbl M Hccie0BaHbl METO/bI peleHus nepeomnpenenenusix CJIAY, y koTopbix
OCHOBHas MaTpHLa U3BECTHA TOYHO, a IIpaBas 4aCTb COJAEPKUT MOrpemHocTs. [Ipeanonaraercs, 4To MOKOMIIO-
HEHTHAs MOTPEIIHOCT SBISIETCS CIy4aliHOH BEIMYHHOM, MPUHAUICKAIISH MaIoMy OrpaHHYCHHOMY HHTEpBa-
ay. Ilpu TOUHBIX 3HAYEHHAX IPABOH YAaCTU CHCTEMa UMEET OJHO3HAYHOE pelleHHe. B ocHOBY pa3BuBaeMoro
MO/IX0/]a MOJIOKEHO IapaHTUPOBAHHOE OLEHHBAHUE HHTEPBAJIOB IIPHUHAJUISKHOCTH TOYHOTO PEIIEHHs, 0 KOTO-
PBIM MOKHO CYJMTh O KaueCTBE MOIYyYaeMbIX HPUOIIKEHHBIX OLICHOK PEIICHHH. DTH rapaHTHPOBAHHBIC OLCH-
KU HCIIONB3YIOTCS TIPH CPAaBHEHUH METOJOB ¥ OLIGHMBaHUHM uX dpdexruBHocTH. [lo pesymprataM YHCICHHOIO
MOJEJIMPOBAHUS CIIEJIaH CPABHUTEIIBHBIN aHAIM3 METOMO0B M JaHbl PEKOMEHIALMHU 110 UX IPAKTUYECKOMY HpH-
MCHEHHIO.

Kmouesble ciioBa: nepeonpeseneHtbie CJIAY, onleHuBaHue, rapaHTUPOBAHHbIA MHTEPBAJI, CUHI'YJIIPHOE Pa3/IoxKe-
HHe, orpaHnmdeHHas mnorpermHocts, MHK, o0ycroBieHHOCT.

Ouinka po3B’A3KiB NepeBU3HAYEHHMX CJAap 3 HETOYHO 3a/laHOI0 NPpaBo 4yacTHHO / B.®. I'ybapes,
€.0. Mapanos // KibepHernka ta cuctemuuii anamiz. 2021. Tom 57, Ne 2. C. 96-109.

AnoTauisi. Po3risiHyTO Ta 10CTIHKEHO MEeTOIH po3B’s3yBanHs nepeBnsnaueHux CJIAP, B sIKHX OCHOBHA
MaTpuIls BiloMa TOYHO, a MPaBa 4acTHHA MIiCTHTh MOXHOKY. BBakaeThcs, 10 MOKOMIIOHEHTHA TTOXHOKA € BH-
I1aJIKOBOIO BEJIMYMHOIO, sIKa HAJEKHUTh MaJOMy OOMEKEHOMY iHTepBally. 3a TOYHHX 3HAa4YEHb IIPABOI YaCTHHU
CHCTeMa Ma€ OJHO3HAUHMIT pO3B’I30K. B OCHOBY mifXo.y, III0 PO3BUBAETHCS, MTOKIAJACHO rAPAaHTOBAHE OLIHIO-
BaHHS {HTEPBAJIIB HAJIC)KHOCTI TOYHOTO PO3B’SI3KY, 32 SKMMU MOXHA POOUTH BHCHOBOK IIPO SIKICTH OJCPIKyBa-
HUX HaOIMKEHUX OLIHOK po3B’si3KiB. Lli rapaHTOBaHi OLIHKM BUKOPHUCTOBYIOTHCS JUIS MOPIBHSHHS METOJIB i
OLIIHIOBAHHS IXHBOI €()EKTHBHOCTI. 3a pe3yJbTaTaMH YHCEIBHOrO MOJEIIOBAHHS 3pOOJICHO MOPiBHSUIBHHI
aHaJIi3 METOJIB Ta HABEJCHO PEKOMEHMAMIl MO0 iXHBOrO MPAKTUYHOTO 3aCTOCYBAHHSL.

KurouoBi ciioBa: nepesusnaueni CJIAP, ouiHIOBaHHS, rapaHTOBaHUI 1HTEpBaJl, CUHTYJIIPHUI PO3KIIaj, 0OMe-
skeHa noxubOka, MHK, oOymoBieHiCTb.

Solution estimation of overdetermined slae with nonaccurate right side / V.F. Gubarev, Y.A. Sharapov //
Kibernetika i sistemnyj analiz. 2021. Vol. 57, N 2. P. 96-109.

Abstract. Methods of overdetermined SLAE solving when main matrix is precise and right side contains
errors are considered and studied in the paper. It is assumed that each error of right side component is random
but being bounded small interval. Under precise right side system has unique solution. The base of the
developed approach is guarantee estimation of interval membership of the precise solution which may be used
for quality estimation of the approximate solution. These guarantee estimation are namely applied for
comparison and solution quality estimation of the solving methods to be considered. Results of numerical
simulation make it possible doing methods comparative analysis and formulation of the recommendations on its
practical application.

Keywords: overdetermined SLAE, estimation, guarantee interval, SVD, bounded errors, LSM, conditionality.
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VK 519.2
ToyHbIe OLICHKH BEPOSITHOCTH NONAJAHMS HEOTPULATEJbHONW YHMMOJAJbHOW CiIy4alHON BeJIMYMHBI

B ClelHajIbHble HHTEPBAJIbI NPU HenoxHoi nHdopmanuu / JI.C. CroiikoBa // KubepHeTnka u cCHCTeMHbIN
anamm3. 2021. Tom 57, Ne 2. C. 110-114.

AnHoTanus. HaiiieHsl ToYHblC HIDKHUE OLCHKH BEPOATHOCTEH MONAnaHUS HEOTPUIATEIbHBIX YHHMO-
JalIbHBIX CIIy4allHBIX BEIMYMH U B MHTEPBAIILL (M — Q0 y, m + A0, ), T/I€ MOJA M , KOTOpasi COBIAJACT C Iep-
BBIM MOMEHTOM CJIy4aiHOH BENMYHHBI [, MEHBLIE, YeM CPEJHEe KBAJPATHYECKOe OTKIOHeHue:m <0 ;. Ilapa-
MCTp ¢ y/IOBIICTBOPSICT HepaBeHCTBaM 0 < <m /0, <1. DTOT pesyibTaT MOKET ObITh IPUMEHEH IIPH PAacyeTe
BEPOSTHOCTH IONANaHUS CHAPAAa B IOJOCY NPU IPHIEIBHON CTpensOe.

KurodeBble cioBa: jnHelHble QYHKIMOHAIBI OT YHUMOJAJIbHBIX (BYHKLHMH PAaCIpPEACNICHUS, SKCTPEMalbHbIC
3HAYCHHS JIMHEHHBIX (yHKIMOHAIOB, Npeodpa3oBanue J[xoHcoHa—Pokepea, ToUHBIE 000OIICHHBIE HEepaBe-
HerBa YeOblmeBa Uit (DYHKIIHOHATOB OT YHHUMOJAIBHBIX (DYHKIUH pacrpeeIeHus.

Touni oninkyu iiMoBipHOCTI MoONMagaHHs HeBil’€MHOI YHIMOAAILHOI BUNAKOBOI BeJIMYHHH y CHelialibHi
iHTepBain 3a HenoBHoi indopmanii / JI.C. CroiikoBa // Kibeprernka ta cucremunii anainis. 2021. Tom 57,
Ne 2. C. 110-114.

AHoTauis. 3HaliICHO TOYHI HIKHI OLIHKY IMOBIPHOCTI IOTIAIaHHS HEB1I'€MHOT yHIMOJAIBHOT BUIIAIKO-
BOi BEJIMYMHH U B iHTEpBaNH (m — a0 wsM+ Qo ), ne Moza m 30iraeTbes 3 MEPIIHM MOMEHTOM BHIIAIKOBOT
BEJIMYMHM 4 1 MEHBIIE, HK CepeiHe KBaJPaTUYHE BIAXWICHHS: m <O - Hapametp a 3a10BONBHSIE HepiBHOC-
M O<a<m /o «<1. Leil pesyibTaT MOKHA 3aCTOCYBATH JUIsl PO3PAXYHKY WMOBIPHOCTI TOTAIaHHs CHApsia
B CMyTy HiJ 4Yac HPHIIBHOI CTPLIBOH.

KirouoBi ciioBa: niniiini GpyHkuionanu Bij yHiMonanbHoi GyHKUIT po3noaily, eKCTpeMasbHi 3HAUCHHS JIIHIHHUX
¢dyHkiionanis, neperBopeHHs JlxoHcoHa-Poipkepca, TouHI y3aranbHeHi HepiBHocTi YeOwmioBa s
(yHKITiOHANIB BiJ yHIMOJANBHHX (YHKLIH pO3MOALLY.

Accurate estimates of the probability of a non-negative unimodal random value into special intervals
with incomplete information / L.S. Stoikova // Kibernetika i sistemnyj analiz. 2021. Vol. 57, N 2. P. 110-114.

Abstract. Exact lower estimations are found for the probability that non-negative unimodal random
variable u gets in the intervals (m — a0, m + ao ,, ) where the mode m coincides with fixed first moment of
random variable u, o, is standard deviation and m <o ,. The parameter a satisfies the inequalities
0<a<m/o,<l.The results of this study may be useful in cvaluating the probability of hitting the projectile

zone when aimed shooting.
Keywords: linear functionals of distribution functions, their extremal values, transformation of

Johnson-Rogers, exact generalized Chebyshoff inequalities for linear functionals of unimodal distribution
functions.

VJIK 681.3.06:006.354

Croiikocth  xem-pyHkuuu Poseidon k HeOMHApHBIM Pa3HOCTHBIM M JIMHEHHBIM aTtakam /
JL.B. KoBanbuyk, P.B. Ouaeiinuxos, M.FO. Ponunxo // KubepHeruka u cucremusiii anaimus. 2021. Tom 57,
Ne 2. C. 115-127.

Annoranus. IToctpoens! oneHky croiikoctn Xem-¢yHknun Poseidon k HeOHMHAPHBIM JIHHEHHBIM H pa3-
HOCTHBEIM aTakaM. OnpezeneHs! o0mue napaMeTpsl xem-¢pyHknun Poseidon, mo3Bossiomnye HCIOIb30BaTh ¢¢ B
pexyppenTHbix SNARK-n0ka3arenscTBax, 6asupytrommxcs Ha Tpuruietax MNT-4 u MNT-6. Beinonsen ananus
TOr0, KaK Hy>KHO BBIOMpPATh S-OJOKH I 9TOU XemI-(hyHKIHHU, YTOOBI 9TOT BHIOOP OBUT ONTHMATIBHBIM C TOUKH
3peHHs KaK CTOMKOCTH, TaK M KOJIMYECTBA KOHCTPEiHTOB. IToka3aHo, Kakoe KOJIMYECTBO PayH/IOB SBIISCTCS 10C-
TaTOYHBIM, YTOOBI IapaHTHPOBATh CTOMKOCTB JTOH Xem-(QyHKINHM K HEOMHAPHBIM JIMHEHHBIM U Pa3HOCTHBIM
aTakaM, BBIUHCICHO KOJIHYECTBO KOHCTPEHHTOB Ha OMT MH(OPMAIUH UL NPEUIOKEHHBIX pealn3aluil dToi
(yHKIMKM C JEMOHCTpauueil CYIIECTBEHHOIO BBIIpbINIA B CpaBHeHHH ¢ xeml-(yHkimeid Ilenepcena.

Kumrouesbie cioBa: SNARK, koHcTpeiinThl, Xeu-pynkuus Poseidon, HeOMHAPHBIIN JTMHEHHBIA N Pa3HOCTHBIH
KPUITOAHAIIH3.

CriiikicTp rem-gynkuii Poseidon g0 HebiHapuux pisHumueBux Tta qiHiiinumx arak / JL.B. KoBanbuyk,
P.B. Ouiitnukos, M.IO. Poxinko // Kibepuernxka ta cuctemunii anamis. 2021. Tom 57, Ne 2. C. 115-127.

Amnotaunis. I[ToOynosano omninku criiikocti rem-gyskuii Poseidon 1o HeGiHapHUX TiHIMHHX Ta pi3HHIE-
BHX aTak. Bu3HaveHo 3aranbHi napamerpu uis rem-QyHkuii Poseidon, siki 3a0e3meuytoTh MOKIUBICTD 11 BUKO-
pucranns y pexypeHTHHX SNARK-noBenenHsx, mo rpyHTyroteest Ha tpuruierax MNT-4 ta MNT-6. Ilpoa-
HAJI30BaHO, SIK MOTPIOHO 0Oupat S-610Ku Ui wiel rem-QyHKil, o6 ueil Bu6ip OyB ONTHMAIBHUM 3 ITOTIISI-
Iy SIK CTIHKOCTI, Tak 1 KiIbKOCTI KOHCTpeuHTiB. IlokaszaHo, sika KUIbKICTh payHAIB € JOCTAaTHBOIO, 00
TapaHTyBaTH CTIHKICTh Takoi rem-(QyHKOil 10 HeOIHApHUX JIHIMHUX Ta PIi3HULEBHX aTak, Ta OOYMCIIHIN
KIIBKICTh KOHCTPEHHTIB Ha OiT iH(popMmarii 1uis 3anponoHOBaHUX peamizauiil miei ¢pyHKmil 3 AeMoHcTpamicio
CYTTEBOrO BHUIpally IOpiBHsHO 3 reui-(yHkiiero Ilexepcena.

Kumrouosi ciioBa: SNARK, koncrpeiinTn, rem-dynkiis Poseidon, HeGinapHwuit niHiiHMIA Ta pisHUIIEBUI KpUII-
TOoaHali3.
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Security of Poseidon hash function against non-binary differential and linear attacks / L. Kovalchuk,
R. Oliynykov, M. Rodinko // Kibernetika i sistemnyj analiz. 2021. Vol. 57, N 2. P. 115-127.

Abstract. In this work we build the security estimations of Poseidon hash function against non-binary
linear and differential attacks. We adduce the general parameters for the Poseidon hash function that allow
using this hash function in recurrent SNARK-proofs based on MNT-4 and MNT-6 triplets. We also analysed
how to choose S-boxes for such function for this choice to be optimal from the point of view of the number of
constraints and security. We also showed how many full rounds is sufficient to guarantee security of such hash
function against non-binary linear and differential attacks and calculated the number of constraints per bit that
is achieved in the proposed realizations demonstrating a considerable gain was demonstrated, as compared to
the Pedersen hash function.

Keywords: SNARK, constraints, Poseidon hash function, non-binary linear and differential cryptanalysis.

VK 519.872
Cucrema obcay:xuanust GI / G /1 tuna Jlakaroma ¢ 7-o3Bpamenuem / E.B. Ko6a, C.B. CepedpsikoBa
// Kubepuetuka u cucreMHblii anamus. 2021. Tom 57, Ne 2. C. 128-138.

Annoranus. Paccmorpena cucrema obcmyxusanus G/ /G /1 tuna Jlakaroma ¢ 7-Bo3BpalieHHEeM 3asi-
BOK, T.e. cucrema ¢ FCFS NUCHUIUIMHON 00CITy)KMBAaHUS W MOCTOSHHBIM BpeMeHeM 7' mukia opOouTsl. s ta-
KOI CHCTEMBI IIOCTpOeHa Lerlb MapkoBa, JOKa3aHO yCIOBUE YPTOAUIHOCTH, IIPU ONPEASICHHOM COOTHOIICHHU
BpEeMEHHU 00CITy)KUBAHHS H BPEMEHH IPeObIBAaHMSA Ha OPOUTE PEIlIeHa CHCTeMa ypaBHEHHMIT ISl CTAIHOHAPHOTO
pacrpe/ie/icHHs! BEPOSTHOCTEH COCTOSIHHI CHCTEMBI, BBIBEICHBI (DOPMYJIbI ISl CPEIHHUX MOKA3aTesIeH Koludec-
TBa 3a5BOK M KOJMYECTBA LIUKJIOB 3asBKM Ha opouTe. Pa3paboTaH alropuT™ CTaTUCTHYECKOTO MOACIMPOBAHUS
(DYHKIHMOHUPOBAHHS CUCTEMBI. Pe3yibTaThl aHAIMTHYECKOrO M CTATHCTUYECKOTO MOJECIHPOBAHUS COTIACYIOT-
cs1. YKa3aHO BaKHOE CBOMCTBO cucTeM THma Jlakaroma: oHa MOXKET IPUMEHATbCA U1l OLEHKU CHUCTEMBI, B KO-
TOpOi oOciyxuBaHue ¢ aucuuiuinHoil FCFS HeoOs3aTesbHo.

KuroueBble ¢JI0Ba: CHCTEMbI MacCOBOT'O OGCHyﬁ(HBaHHﬂ C BO3BpaIllCHUEM 3asBOK, CUCTEMa THUIIA .HaKaTOHIa,
CHUCTEMBI C IMUKJIUYECKHUM BPEMEHEM OXUIaHUs, CUCTEMA C T-B03BpaIJ_IeHI/IeM, OIZ)6I/ITa7 ITUKIT 0p6I/ITI)I, OeIrb
MapKOBa, SpProguaHOCTb CHUCTEMBI 06CJ’Iy)KI/IBaHI/I$I.

Cucrema odcayropysanusi GI / G /1 tuny Jlakaroma 3 7-nosepHennsim / O.B. Ko6a, C.B. CepedpsikoBa
// Kibepnetnka Ta cucremHumii anamiz. 2021. Tom 57, Ne 2. C. 128-138.

Awnotauisi. Posrisinyto cucremy obciyropyBanns G/ / G / 1 tuny Jlakaroa 3 7-1IOBepHEHHSIM 3asBOK, TOO-
TO cucteMy 3 FCFS TUCHHIUTIHOIO 00CIyrOBYBaHHSI Ta CTAINM YacoM 7' uKity opOiTi. st Takoi cuctemu modyio-
BaHO JIAHLIOI MapKoBa, JOBEICHO YMOBY €pProJMYHOCTI, 3@ MEBHOTO CIIBBIJHOIICHHS Yacy OOCIyroBYBaHHS Ta
vacy nepeOyBaHHS Ha OpOITI PO3B’SI3aHO CHUCTEMY PIBHSHB JUI1 CTALliOHAPHOTO PO3MOALTY HMOBIpHOCTEH CTaHiB
CHCTEMH, BHBEICHO (DOPMYJIH JUIs CEpEIHIX MOKA3HHKIB KiIBKOCTI 3asBOK Ta KUJIBKOCTI LIMKJIIB 3asBKHA Ha OPOITi.
Po3p0o6IIeHO AITOPHTM CTATHCTUYHOIO MOJICIIOBAHHS (DYHKI[IOHYBAHHS TaKOl CHCTEMH. Pe3ynbTaTi aHaIiTHYHOTO
Ta CTATHCTMYHOTO MOJICIIOBAHHS y3rOJUKYOThCS. BKa3aHO BakiMBY BIAacTHBICTH cucteM Tuiy Jlakarorma: BoHa
MOJKE 3aCTOCOBYBATHUCS TS OLIHIOBAHHS CHCTEMH, Y SIKii He 000B’s13K0BE 0OCTyrOBYBaHHs 32 AUCHUILTIHOO FCFS.

KuiouoBi cioBa: cucteMH MacoBOro O0OCIyroBYBaHHS 3 IIOBEPHEHHSIM 3asBOK, CHcTeMa THIy Jlakartoma,
CHUCTEMH 3 LUKJIIYHUM 4acOM OYiKyBaHHs, cucTema 3 7-mOoBepHEHHM, opOiTa, UK opOiTH, JIaHIIor Map-
KOBa, €ProJIMYHICTh CUCTEMH O0OCIIyrOBYBAaHHS.

GI / G /1 Lakatos-type queueing system with 7-retrials / O.V. Koba, S.V. Serebriakova // Kibernetika i
sistemnyj analiz. 2021. Vol. 57, N 2. P. 128-138.

Abstract. Authors consider the Lakatosh-type T queueing system with T-retrials, i.e., the system with the
FCFS service discipline and a constant cycle time T of the orbit. Here we construct the Markov chain for the
system, prove its ergodicity condition, solve the system of equations for the stationary distribution of the system
state probabilities, and derive formulas for the average number of requests and the average number of the orbit
cycles at a specific ratio of service time and orbit time. Also, we develop an algorithm for statistical modeling
of the considered system. Results of analytical and statistical modeling show consistency between them.
Authors indicate an essential property of the Lakatos-type system, namely, that we can use it to evaluate
a system in which the FCFS service order is not necessary.

Keywords: retrial queues, Lakatos-type queueung system, cyclic queueing systems, queueing system with
T-retrials, orbit, orbit cycle, Markov chain, queueing system ergodicity.

VK 519.8
OntumanbHble ObICTpoOAeiicTBHsI B ympaBisieMoii cucrteme Jlotku—Boabreppsr / C.B. Ilamko //
Kubepuetnka u cuctemubii anamms. 2021. Tom 57, Ne 2. C. 139-146.

Annoranus. PaccmarpuBaercst ynpasisieMas cucreMa auddepeHnnansHeX ypaBHeHui Jlotkn—Bonbrep-
PBI, OIMCHIBAIONIAS IIPOLIECC PA3BUTHS JBYX B3aHMOCBS3aHHBIX HMOIMYIISIIUN XHUITHUKOB U xkepTB. CucteMa cozuep-
XKUT J[BE TIEPEMEHHbIE yIPABICHHs, KOTOPbIE BEIOMPAIOTCS TaK, YTOOBI BpeMs Iepexofa K CTAllMOHAPHOH TOUKe
ObII0 MUHUMATIBHBIM. [IocTpoeHb! GyHKIUH YIpaBIeHUs H COOTBETCTBYIONINE TPACKTOPHH ABIKEHUS B (ha3oBOM
HPOCTPAHCTBE M OOOCHOBaHA MX ONTHMAJIbHOCT.

KuroueBbie cioBa: MIPpUHIUII MaKCUMyMa, CTallMOHApHas TOYKAa, MHUHUMAJIIbHOC BPEMS.
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Onrtumanbni mBuakoaii B kepoBaniii cucremi Jlorkn—Boasteppu / C.B. INamko // Kibepueruka Ta
cucremuuii anamis. 2021. Tom 57, Ne 2. C. 139-146.

AmnoTanisi. Po3risinyTo kepoBaHy cucTeMy qudepeHuianbHUX piBHSIHL JIoTkn—Bosbreppy, Mo omucye
IIPOIeC PO3BUTKY ABOX B3a€MOIIOB’SI3aHMX NOMYJISANIll XIDKAKiB Ta jkepTB. CHcTeMa MICTUTH JBi 3MiHHI Kepy-
BaHHs, SIKI 0OMPAIOTh TaK, 100 Yac Mepexoiy /0 craunioHapHol Touku OyB MiHiManbHUM. [100y10BaHO QyHKIIIT
KepyBaHHs 1 BIANOBiAHI TpaekTopii pyxy B (ha3oBOMY MpPOCTOPi Ta OOTPYHTOBAHO IXHIO ONTHUMAJBHICTB.

KoiouoBi cjoBa: NpUHIMI MakCHMyMy, CTalliOHapHA TOYKa, MiHIMaJbHUH dac.

Time optimal control problem for the Lotka—Volterra system / S.V. Pashko // Kibernetika i sistemnyj
analiz. 2021. Vol. 57, N 2. P. 139-146.

Abstract. We consider a controlled system of Lotka—Volterra differential equations that describes the
evolution of two interrelated populations of predators and prey. The system contains two control variables,
which are chosen so that the transition time to a stationary point is minimal. In the article, the control functions
and the corresponding trajectories of motion in the state space are constructed, and their optimality is
substantiated.

Keywords: maximum principle, stationary point, minimum time.

VK 517.977
Mertop pa3pemalomux GpyHKIMIi 1151 HTPOBBIX 32124 cOJMKEeHHs] YIPABIsAeMbIX 00beKTOB ¢ Pa3IHYHOI
unepuuonnocteio / U.C. Panmonopr // Kubepreruka u cucremusiii ananus. 2021. Tom 57, Ne 2. C. 147-166.

Annoranus. PaccmorpeHna mpobiiema COMIKCHHS yIPaBISIEMBbIX 00BEKTOB C PA3IMYHON HHEPLMOHHOC-
TBIO B UTPOBBIX 3a/a4ax AMHAMHKH Ha OCHOBE COBPEMCHHON BEPCHM METO/A pasperraromux GyHkiuii. s ta-
KUX 00BEKTOB XapaKTePHO, YTO Ha HEKOTOPOM HHTEPBaJic BPEMEHH HE BBITNOJNHACTCA ycnoBue IToHTpsruHa, 4To
CYILECTBEHHO 3aTPYAHSIET IPUMEHEHHE METO/Ia Pa3pellaloiX GYHKIHN K 9TOMY KJIacCy UI'POBBIX 3a/1a4 JIHHA-
MuKH. [IpeuiokeH MeTol pelIeHHs TaKUX 33/1a4, CBSI3aHHBIN ¢ IOCTPOCHUEM HEKOTOPBIX CKALIPHBIX (DYHKIIMH
(pa3peraomux), KaueCTBEHHO XapaKTePU3YIOIUX XOJ CONIDKCHHS YIPABISEMBIX OOBEKTOB C Pa3JIMYHON
HMHEPIUOHHOCTBIO M 3()(EKTUBHOCTh NPUHATHIX pelieHuil. MeTos paszperaronux GyHKIui mo3BoiseT 3¢ hex-
THBHO HCIOJb30BAaTh COBPEMCHHYIO TEXHHKY MHOTO3HAYHBIX OTOOpaKCHHH B OOOCHOBAHHUSIX HIPOBBIX KO-
HCTPYKIMIT U OJTy4ECHNH Ha UX OCHOBE COJCP)KATEIIbHBIX pe3ysibTaTtoB. CpaBHUBAIOTCS TapaHTUPOBAHHbBIC BpE-
MEHa OKOHYAHHUSI MIPBI JUIsL Pa3HBIX CXEM COJMKEHHs yHpaBiseMbIX 00beKTOB. [IpuBeseH WILTIOCTPATHBHBIN
puMep.

KiioueBble ciioBa: yrpaBisieMble 00BEKTBHI ¢ PA3IHYHON HHEPUHOHHOCTHIO, KBa3WIHHEHHAs qrbepeHIrab-
Hasi UTpa, MHOTO3HAYHOE OTOOPAKEHHE, H3MEPUMBbIH CEJICKTOP, CTPOOOCKOINYECKAs CTPATerts, Pa3pelaromas
yHKIMS.

Merox pos3p’si3yBanbHUX (YHKIiA st irpoBuX 3aaa4 30/IMKEHHs] KePOBAHHUX 00’€KTiB 3 pisHOIO
inepuiiinictio / U.C. Panmonopr // KiGepuernka ta cucremuuii anainis. 2021. Tom 57, Ne 2. C. 147-166.

AmnoTauisi. Po3risnyTo npobiaemy 30IDKeHHS KePOBAaHUX 00’ €KTiB 3 Pi3HOIO IHEpUilfHICTIO B irPOBUX 3a-
BJAHHSX JAMHAMIKM Ha OCHOBI CydacHOI Bepcii MeToxy po3B’si3yBanbHUX (QyHKUiH. [l Takux 00’€KTiB Xapak-
TEPHO, 110 Ha JISIKOMY IHTEpBaJli yacy HE BUKOHYETbCS yMoBa [ToHTpsriHa, 110 iICTOTHO YCKJIAQJHIOE 3aCTOCY-
BaHHsSI METOIY PO3B’3yBabHUX (YHKIIH 70 LBOTO KJIacy irpoOBHX 3ajgad JUHAMIKH. 3alpOlIOHOBAHO METO[
pO3B’sI3aHHA TAaKMX 3ajad, NOB’S3aHMH 3 MOOYJOBOI JEAKHX CKaIApHUX (YHKIiH (pO3B’sA3yBallbHHX), IO
SIKICHO XapaKTepHU3YIOTh X1/ 30JIMKEHHSI KepOBAaHUX 00’ €KTIB 3 Pi3HOIO iHepLiifHICTIO Ta e()eKTHUBHICTD NPHITHS-
TUX pimens. MeTox po3B’s3yBadbHUX (QyHKIIH fa€ 3MOry e()eKTHBHO BUKOPHCTOBYBATH Cy4acHy TEXHIKy Oa-
raTo3HauyHMUX BiZIOOpakeHb B OOIPYHTYBAHHSX IrpOBUX KOHCTPYKIIM i OTpUMaHHI Ha TXHI OCHOBI 3MICTOBHUX
pe3ynbrariB. [1OpiBHIOIOTBCS TapaHTOBAaHI YacH 3aKiHUYCHHS TI'PU JUIS PI3HUX CXeM 30JMKEHHS KepOBAaHMX
00’exriB. HaBeneHO 1MIOCTPAaTUBHUN HPHKIA.

KuaiouoBi ciioBa: kepoBaHi 00’€KTH 3 PI3HOIO IHEPLIHHICTIO, KBa3iniHiliHa qudepeHiianbHa rpa, baraTo3HayHe
BiZJOOpa)XE€HHs, BUMIPHUII CEIEKTOpP, CTPOOOCKOIMIYHA CTpAaTerisi, po3B’si3yBaybHa (DyHKILS.

Resolving functions method for game problems of releaseof controlled objects with different inertia /
LS. Rappoport // Kibernetika i sistemnyj analiz. 2021. Vol. 57, N 2. P. 147-166.

Abstract. The problem of convergence of controlled objects with different inertia in game dynamics
problems is considered on the basis of the modern version of the method of resolving functions. For such
objects, it is characteristic that the Pontryagin condition is not satisfied on a certain time interval, which
significantly complicates the application of the method of resolving functions to this class of game dynamics
problems. A method for solving such problems is proposed, which is associated with the construction of some
scalar functions (resolving), which qualitatively characterize the course of con vergence of controlled objects
with different inertia and the efficiency of the decisions made. The method of resolving functions is that it
allows you to effectively use the modern technique of multivalued mappings in substantiating game
constructions and obtaining meaningful results based on them. The guaranteed end times of the game are
compared for different schemes of approaching controlled objects. An illustrative example is given.

Keywords: controlled objects with different inertia, quasilinear differential game, multi-valued mapping,
measurable selector, stroboscopic strategy, resolving function.
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VK 355.41

Jloructuyeckoe auddepeHUAIbHOE YpPaBHEHHEe B YaCTHBIX NPOU3BOAHBIX JUIS  ONpeIe/eHus
PAaOMOHAIBLHOIO pa3MelleHHss ¥ H3MeHeHHs1 00beMOB 3alacOB  MaTepHAJIbHBIX CpeacTB /
A.N. XazanoBuu, M.A. Kyapuuknii // Kubepaernka u cucremupiii ananus. 2021. Tom 57, Ne 2. C. 167-169.

AnHoTanus. BriBeneno noructuueckoe IudGepeHIranibHoe ypaBHEHHE B YACTHBIX MIPOU3BOIHBIX IS
orpeieJIeHHs] PAllHOHAIBHOTO pa3MelleHus 1 U3MEHEHUs] 00beMOB 3aI1acOB MaTePHAIILHBIX CPEJICTB B TEUCHHE
nepuoja obecrieyeHus. B anpHeilem ¢ HCIoib30BaHUEM JIOTHCTHYECKOr0 An((epeHINaNIbHOr0 YPaBHEHHS B
YaCTHBIX NPOU3BOJIHBIX MOXKHO ONPEAENATh U PACCUMTBHIBATh KOHKPETHBIE 3HAUECHUS [T0Ka3aTesel, BXOAAIINX B
pelIeHne JOTHCTHIeCKOro MM (GepeHIHaIbHOIO YPAaBHEHUS B YacTHBIX IIPONU3BOMHBIX.

KuiroueBble cioBa: joructuueckoe audepeHnnanbHoe ypaBHCHHE, 3alachl MAaTEPHAIbHBIX CPEACTB.

Jlorictuune audepeHniajibHe PIBHAHHSA Y YACTHHHMX TOXiTHMX J/UISl BU3HAYEHHSl PAaliOHAJbHOIrO
po3mileHHs1 Ta 3MiHM 006cATiB 3amaciB MatepiaabHux 3acobis / O.1. Xa3anosnu, M.O. Kyapuneknii /
KiGepuernuka ta cucremunii amams. 2021. Tom 57, Ne 2. C. 167-169.

AmnoTanis. Buseneno noricruune nuepeHniagbHe PIBHSAHHSA y YaCTUHHHX NOXITHHX JUISL BU3HAUCHHS
PaLioOHAIBHOTO PO3MIICHHS Ta 3MiHU 00CSATIB 3aMaciB MaTepialbHUX 3aC001B IPOTATOM MEepioy 3a0e3IeUeHHS.
Hapnasni 3 BUKOpPUCTaHHSAM JIOTICTUYHOTO AU(EPEHIIaTbHOrO PIBHAHHS y YaCTMHHUX MOXIJHUX MOKHA BU3Haya-
TH Ta 00YMCITIOBATH KOHKPETHI 3HAYEHHS MOKA3HHKIB, 1110 BXOAATH JI0 PO3B’SI3KY JIOTICTUYHOTO JU(epeHIianb-
HOrO PIBHSIHHS y YaCTUHHHX IMOXIJTHHX.

KuarouoBi cioBa: norictuyHe au(epeHLianbHe PIBHSHHS, 3allacl MaTepialbHHUX 3aco0iB.

Logistic differential equation in partial derivatives for determination of rational location and changes in
inventories of materials / O.I. Khazanovych, M.O. Kudrytskyi // Kibernetika i sistemnyj analiz. 2021.
Vol. 57, N 2. P. 167-169.

Abstract. In the article, it is deduced the logistic differential equation in partial derivatives to determine
the rational placement and change in the inventories of material means during the provision period. In the
future, using the logistic differential equation in partial derivatives, it is possible to determine and calculate the
specific values of indicators that are part of the solution of the logistic differential equation in partial
derivatives.

Keywords: logistic differential equation, inventories of material means.

MNPOIPAMHO-TEXHIYHI KOMILUIEKCH SOFTWARE-HARDWARE COMPLEXES

V]IK 519.6

BbICOKONPOU3BOIHTEbHbIE CYNEPKOMIBIOTEPHbIE TEXHOJIOTHH MOJCJIHPOBAHMSI W WIEHTHOUKALMH
CJIOKHBIX HAHOMOPHCTHIX KHOEPCHCTeM ¢ 00PATHBIMH CBSI3SIMU /ISl H-KOMIOHEHTHOIl KOMIEeTHTHBHOI
ancopounu / M.P. Ilerpuk, U.B. Boiiko, A.H. Xumuy, M.M. Ilerpuk // KubepHeTnka u CHCTEMHBII aHAIH3.
2021. Tom 57, Ne 2. C. 170-183.

AnHoTanusi. Pa3paboTaHbl BBICOKOIPOM3BOAUTEIIBHBIC CYHNEPKOMIIBIOTEPHBIC TEXHOJIOTUH BBIYHCICHHI
JUISL MOJICTIMPOBAHUS M UICHTU(HKAIINK [TapaMETPOB CIIOKHBIX TPOILIECCOB 7-KOMIIOHEHTHOW KOMIIETUTHBHOM aJ1-
copOLMK B HAHOTIOPUCTBIX KHOEpcUcTeMax ¢ 00paTHBIMU CBsi3siMU. [IpesioskeHo 2(p(heKTHBHOE paciapaluiesBa-
HHE BEKTOPHBIX COCTABIISIOLIMX PELICHHs MOJEIN C UCHIOJIB30BaHUEM IpeoOpa3oBanus Jlamaca u onepaoHHo-
ro Metoj1a XeBucaiiia 1 JICKOMITO3UIINEH HEJTMHEWHOM CUCTEMBI C YCIIOBUSIMH aJICOPOIIMOHHOTO PABHOBECHS TUIIA
Jlenrmiopa. IlpencraBieHsl pe3yabTaThl YUCIEHHBIX 3KCIIEPUMEHTOB HA OCHOBE IApauIeIbHbIX BBIYUCIECHUH C
HCIIOJIb30BAaHUEM MHOTOSIIEPHBIX KOMITBIOTEPOB.

KuioueBble €J10Ba: BHICOKONPOU3BOANTEIBHBIC TTApalIe/bHbIC BEIYUCIICHHS!, HAHOIOPHCTBIE KHOCPCHCTEMBI C
00paTHBIMU CBS35IMU, KOMIIETETHBHA a/ICOPOLIMS ra30B, QYHKIMS aJCOPOLIMOHHOrO paBHOBecHs JIeHrMIOpa, HH-
TerpanbHoe npeoOpasopanue Jlammaca, onepanuoHHBIH MeTox XeBucaiina.

BuCOKONPOAYKTHBHI CynepKOMII'IOTepHi TexHoJIOrii MoJe/q0BaHHs Ta igeHTHgikanii ckIagHUX
HAHOMOPHUCTHUX KidepcucTeM 3i 3BOPOTHUMH 3B’I3KAMHU /ISl #-KOMIIOHEHTHOI KOMIIETHTHBHOI aacopouii /
M.P. IleTpuk, I.B. Boiiko, O.M. Ximiu, M.M. Ilerpuk // Kibepueruka Ta cucremuuii ananis. 2021. Tom 57,
Ne 2. C. 170-183.

Awnorauisi. Po3po0ieH0 BUCOKOIPOIYKTHUBHI CYNEPKOMIT IOTEPHI TEXHOJIOTTi OOYUCIICHD JUIS MOJICTIOBaHHS
Ta igeHTu(iKalii napamerpiB CKIAAHUX MPOLECIB /7-KOMIOHEHTHOI KOMIETHTUBHOI aacopOlii B HAaHONOPHCTHX
KibepcucTemMax 3i 3BOPOTHHMH 3B’sI3KaMHU. 3aMPOINOHOBAHO e(pEKTHBHE PO3MAPATIECITIOBAHHS BEKTOPHUX CKIIAJ0BUXT
PO3B’sI3Ky MOJIEN 3 BUKOPUCTaHHIM NepeTBopeHHs Jlamaca ta onepauiiiHoro Meroxy I'eBicaiiza 3 IeKOMIIO3HUIIEIO
HEJNHIMHOI CHCTEMH 3 yMOBaMH ajcopOLiiiHOI piBHOBary THIty JleHrMiopa. HaBeneHo pe3ysibTaTi YiC/IOBUX eKCITe-
PHMEHTIB Ha OCHOBI IApaJeIbHUX OOYHCICHb 3 BHKOPUCTAHHSAM OaraTOSICPHHX KOMII'IOTEpiB.

Kuro4oBi c/10Ba: BHCOKONPOMYKTUBHI TapaiebHi 0OYMCICHHs, HAHOIOPUCTI KiOepCUCTEMHU 31 3BOPOTHUMH
3B’s13KaMM, KOMIIETUTHBHA a/IcOpOLlis ra3iB, QyHKIs ajcopOuiiiHoi piBHOBaru JIeHrMIOpa, iHTEerpajbHe nepe-
TBOpeHHs Jlamnaca, omepauiiinuii merox I'eBicaiina.
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High-performance supercomputer technologies of simulation and identification of nanoporous systems
with feedback for n-component competitive adsorption / M.R. Petryk, L.V. Boyko, O.M. Khimich,
M.M. Petryk // Kibernetika i sistemnyj analiz. 2021. Vol. 57, N 2. P. 170-183.

Abstract. High-performance supercomputer computing technologies have been developed to model and
identify the parameters of complex n-component competitive adsorption processes in nanoporous cybersystems
with feedback. Using the Laplace transform and the Heaviside operating method with the decomposition of
a nonlinear system with Langmuir-type adsorption equilibrium conditions, an effective parallelization of
the vector components of the model solution is proposed. The results of numerical experiments based on
parallel computations using multi-core computers are presented.

Keywords: high-performance parallel computations, nanoporous cybersystems with feedback, competent gas
adsorption, Langmuir adsorption equilibrium function, Laplace integral transformation, Heaviside operating
method.

VK 004.056.55
CuMMeTpHYHbIE KPHIITOAJITOPHTMBI B CHCTeMe 0cTaTouHbIX Kaaccos / ML.H. Kacsinuyk, .3, SIkumenko,
S.H. Huxonaituyk // Kubeprnernka u cucremubiii anammus. 2021. Tom 57, Ne 2. C. 184-192.

Annoranus. [IpeacraBieHsl TEOPETHYECKUE OCHOBBI CHMMETPUYHOTO MIH(POBAHNUS Ha OCHOBE CHCTEMbI
OCTaTOYHBIX KJIacCOB. OCOOCHHOCTH 3TOr0O MOAXOAA 3AKIOYAIOTCS B TOM, YTO HPHU BOCCTAHOBJICHHU JCCATH-
YHOT'O YHCJIA 110 €r0 OCTATKAM C MCIIOJIB30BAaHUEM KHTAHCKON TEOPEMBI 00 OCTaTKaxX YMHOXKEHHUSI OCYIIECTBIIS-
I0TCSl Ha TIPOM3BOJILHO BBIOpaHHBIE KOA(DGUIMEHTHI (KII0UYH). Y CTaHOBIEHO, YTO KPUIITOCTOMKOCTE pa3pado-
TaHHBIX METOJIOB OIPEEIICTCS KOJINISCTBOM MOIYJICH U X Pa3psAHOCThI0. OTMEUEHO, YTO OIUCAHHBIC METO-
JIbl TIO3BOJISIIOT TPAKTHYCCKH HEOTPAHWYCHHO YBEJIMYMBATH OJIOK OTKPBITOrO TEKCTa IS MH(pPOBAHUS, YTO
yCTpaHsieT HeOOXOJUMOCTh HCIONIb30BAHHS PA3IHYHBIX PEKHMOB MIH(DPOBAHMUS.

KuoueBble ¢cJIOBa: CUCTEMa OCTATOYHBIX KJIaCCOB, KPHUIITOAJITOPUTM, CUMMETPUYIHASA KPUIITOCUCTEMA, IJ_II/ICb-
PTEKCT, KpUNTOAHAIUS, yCTOfI‘IPIBOCTI).

CuMeTpUYHI KPHUNITOAJrOPUTMH Yy cucTeMi 3aiumkoBux kiacie / M.M. Kacsnuyk, 1.3. SIkumenko,
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Amnotaunisi. [TpencraBieHo TEOPETUYHI OCHOBH CUMETPUYHOIO MIM(PYBAHHS HA OCHOBI CHCTEMH 3aJIHIII-
KOBHX KiaciB. OCOOIMBOCTI [BOTO MiAXO/Iy MOJSITAI0Th Y TOMY, IO Y BHIA/Ky BiJHOBICHHS JIECATKOBOTO YHC-
Jla 32 HOro 3aJMIIKaM{ 3 BUKOPHCTAHHSM KHTAHCHKOI TEOPEMH IPO 3aJIMIIKA MHOXEHHS 3iHCHIOETHCS Ha
JI0BIIbHO BUOpaHi koediuientn (kioui). BeTaHOBIGHO, 10 KPUITOCTIHKICTE PO3POOICHUX METOAIB BH3HA-
Ya€ThCsl KUIBKICTIO MOJYJIIB Ta IXHBOIO PO3PSIHICTIO. 3°SCOBAHO, IO ONUCAHI METOAM 3a0€3MEUyIOTh MOXK-
JIMBICTB NPAKTUYHO HEOOMENKEHOro 301IbIICHHS OJIOKY BIIKPUTOrO TEKCTY IS MIN(PYBAHHS, IPU LEOMY 3HU-
Kae nmorpeda y BHUKOPHCTAHHI PI3HHX PEKHMIB MH(pPYBaHHS.
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Abstract. This paper presents the theoretical backgrounds of symmetric encryption based on a residue
number system. The peculiarities of this approach include that when restoring a decimal number to its residuals
appears using the Chinese remainder theorem, multiplication occurs by arbitrarily chosen coefficients (keys). It
is established that cryptostability of the developed methods is determined by the number of modules and their
bit size. In addition, the described methods allow almost indefinitely increase the block of plain text for
encryption, which eliminates the need to use different encryption modes.
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