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CynepcuHryasipHble CKPy4YeHHbIe KpHBble JaBapiaca Hajg npocThiM mosem. I. CynepcuHryasipHbie
CKpyYeHHbIe KpHBBIE 3Bapica C jHHBAPDHAHTAMH, DPABHBIMH HYJII0 H 123 / A.B. Beccanos,
JI.B. KoBanbuyk // KubGepuernka u cucremubiid anamms. 2019. Tom 55, Ne 3. C. 3-10.

In.: 0. Tabn. 0. Bi6miorp.: 15 Ha3zs.

AHHoTanus. [laH aHaiu3 YCIOBHUI CYLIECTBOBAHUS CYNEPCUHIYJISIPHBIX CKPYYEHHBIX KPHUBBIX DjBapica
HaJ npocTbM nosieM. ChHopMyIMpPOBaHEI U IOKa3aHEI TEOPEMBI 00 YCIIOBHSIX CYIIECTBOBAHUS CYIICPCHHTYIIIPHBIX
KPUBBIX C j-MHBapHAHTaMH, PABHBIMU HYIIO U 1238 PasHBIX KJIaccaX KPHUBBIX. Ha OCHOBAaHMHM THX Pe3yIbTaTOB
TI0JIy4EeHBI KOHKPETHBIE ITAPAMETPBI JUISl HEKOTOPBIX CYHNEepCHHIYISIPHBIX KPHUBBIX. [IpuBeneHo o6o0menue momy-
YEHHBIX paHee Pe3yNbTaToB, HCIOJb3YIomee M30MOphH3M KpuBHIX B (opMmax Beifepmrpacca u Dasaprca.

KuirodeBble ciioBa: CynepCHHIYJIApHAs KpHBas, MOJIHAs KpuBas DJBapjca, CKpydeHHas KpuBas DjBapica,
KBaJpaTHYHas KpUBasi DJBap/ca, rapa KpyueHus, MOpsII0K TOYKH, CUMBOJ JIekaHapa, KBapaTHIHbII BBIYCT,
KBaJPaTUYHBIA HEBbIYET.

CynepcuHryasipui ckpy4eni kpusi Enxsapaca nax npocrum noJiem. I. CynepeuHry sipHi ckpy4eHi Kpusi
EnBapaca 3 jinBapianTamu, siki 10piBHIOIOTH HYJII0 Ta 123 / AB. Beccanos, JI.B. KoBanbuyk //
Kibepnetuka ta cucremuuii anamiz. 2019. Tom 55, Ne 3. C. 3-10.

Anorauis. [IpoananizoBaHO yMOBH ICHYBaHHsI CYNEPCHHIYJISIPHHX CKpPyueHHUX KpuBuX EnBapica Haj
npoctum nosieM. ChopMyIIbOBaHO Ta JJOBEACHO TCOPEMH IIPO YMOBHU ICHYBAHHs CYNEPCHHTYISIPHUX KPUBHX 3
j-1HBapiaHTaMH, SIKi JOPIBHIOIOTH HYJIIO Ta 123, B PiI3HHX KJacax KpuBHX. Ha OCHOBI IIUX pe3yibTaTiB OTpHMa-

HO KOHKDETHI NapamMeTpu Ul JESKHX CYNEPCHHIYJIApHMX KpuBHX. HaBeneHo y3arajbHEHHs OTpHMaHHX
paHile pa3yJbTaTiB, IO BUKOPHCTOBYe i3oMop(i3m kpuBHX y (opmax Beliepmrpaca ta Ensappca.

KuiodoBi ciioBa: cynepcuHryisipHa KpuBa, 1moBHa kpusa Ensapica, ckpyueHa kpusa ExBapica, kBagpatindaHa
kpuBa Enpapjca, napa Kpy4eHHs, MOPsIOK TOYKM, cUMBOJI JlexaHnapa, KBaJpaTHUHUI JIMIIOK, KBapaTHYHHNA
HEJIMILIOK.

Supersingular twisted Edwards curves over prime fields. I. Supersingular twisted Edwards curves with
J-invariants 0 and 123 7 AV. Bessalov, L.V. Kovalchuk // Kibernetika i sistemnyj analiz. 2019. Vol. 55, N 3.
P. 3-10.

Abstract. The analysis is given of the conditions of the existence of supersingular twisted Edwards
curves over prime fields. Theorems are formulated and proved about these conditions for supersingular twisted
Edwards curves with j-invariants 0 and 12° , for different classes of curves. Parameters for some supersingular

curves are obtained using these results. Generalization of some previously obtained results is given, using
isomorphism of curves in Weierstrass form and Edwards form.

Keywords: supersingular curve, complete Edwards curve, twisted Edwards curve, quadratic Edwards curve,
twisted pair, order of point, Legendre symbol, quadratic residue, quadratic non-residue.

YK 004.4
@opMupoBaHHE HOBOH KOHUENIMH W TAPaJHIMbl IOCTPOEHHMs] CHCTeM KuOepGesonmacHocTH /
B.B. Xunenko // KubGepHernka u cucremusiii anamu3. 2019. Tom 55, Ne 3. C. 11-16.

In.: 0. Tabn. 0. Bibmiorp.: 8 Hazs.

Annotanus. CpopMyInpoBaHbI HOBasI KOHIIEIINS U TAPaIUTrMa IIOCTPOCHHS CHCTeM KHOepOe30macHoc-
TH, aIeKBAaTHBIX yIp0o3aM HECAHKIHMOHUPOBAHHOIO IEKOAUPOBAHUS IPHU CYMIECTBYIOIINX M IPOTHO3UPYEMBIX
MOIITHOCTAX CYNEPKOMIIBIOTEPOB U HeiipoceTeil. O0ocHOBaHA HEOOXOAUMOCTD Iepexosa K IMOCTPOCHHIO U HC-
I0JIb30BAHHIO B COBPEMEHHBIX YCIOBHUAX CUCTEM KHOEpOE30IMacHOCTH, OTBEYAIONIUX CHOPMYIHPOBAHHBIM IIPH-
HIIUNAM U IOJIOKEHHUSM.

KiroueBble cioBa: xubepOe30ImacHOCTh, KOHIEHNHUS, Mapajurma, CyHepKOMIBIOTEp, HEHpOCeTs.

®opmyBaHHS HOBOI KOHIeNNii Ta mapagurMm no0ymaoBH cucreMHn Kidepoesnexn / B.B. Xumenko //
KibGepuerrnka ta cuctemuuii ananmiz. 2019. Tom 55, Ne 3. C. 11-16.

Amnotanis. CpopMyI50BaHO HOBY KOHIEIIIIO 1 MapagurMy moOyIOBH CHCTEM KiOepOeslekH, ageKBat-
HHX 3arp03aM HECAHKIIOHOBAHOTO JICKOAYBAHHS /Ul HASBHUX | MPOTHO30BAHUX MOTY)XKHOCTEH CYIIEPKOMII 10~
TepiB i Helipomepek. OOIPYHTOBAHO HEOOXIIHICTh MEepexo1y 10 MoOYI0BU Ta BUKOPHCTAHHS B CyYacCHHX YMO-
BaX CHCTeM KiOepOesmeKkH, IO BiAMNOBIZAlOTH CHOPMYIHOBAHUM MPHHIUIAM 1 MOJOKEHHSIM.

KuarouoBi ciioBa: xibepOesneka, KOHLECMIS, Mapaaurma, CynepKoMII ITep, HelpoMmepexka.
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Creating a new concept and paradigm for building cybersecurity systems / V.V. Khilenko // Kibernetika i
sistemnyj analiz. 2019. Vol. 55, N 3. P. 11-16.

Abstract. A new concept and paradigm of building cybersecurity systems adequate to the threats of
unauthorized decoding with the available and predicted capacities of supercomputers and neural networks has
been formulated. The necessity of the transition to the construction and use in modern conditions of cyber
security systems that meet the formulated principles and provisions is substantiated.

Keywords: cybersecurity, concept, paradigm, supercomputer, neural network.

CUCTEMHU AHAJII3 SYSTEMS ANALYSIS

VK 517.988

CX0IHMMOCTh /IBYXTAIIHOTO MeETO/a C pacXokJeHneM BpirmMana i BapHAIMOHHBIX HepPaBeHCTB /
J.A. Homuposckuii, 5.B. Py6.es, B.B. Ceménon // Kubepuernka u cucreMusiid anaimn3. 2019. Tom 55, Ne 3.
C. 17-27.

In.: 0. Tabn. 0. Bibmiorp.: 23 Ha3B.

Annoranusi. [Ipe/uokeH HOBBIH ABYXATAIHBIA METOZ VISl MPHOIMKEHHOTO PEIICHUS BapHAI[MOHHBIX
HEPaBEHCTB C IICEBJOMOHOTOHHBIMU U JIMIIIHIEBBIMUA ONEPATOPAMH, KOTOPBIH sBIseTCS MOAMU(UKaluei He-
CKOJIBKMX U3BECTHBIX JBYXITAITHBIX AJITOPUTMOB C HCIOIB30BAHUEM PACXOXKACHHS BparMana BMecTo eBKINIO-
Boro paccrosHus. Kak u gpyrue moaoOHbIC CXEMBbI, JaHHBIH METOJ B HEKOTOPBIX CIydasX I[103BOJSCT SIBHO
YUYECTb CTPYKTYpY JOIMYCTHMOIO MHOXKECTBA 3ajaun. JlokazaHa TeopemMa CXOIMMOCTH MeToja. JIJisi MOHOTOH-
HOTO OIIepaTopa U BBIMYKJIOrO KOMITAKTHOTO JTOITyCTUMOTO MHOKECTBA IOTy4YeHbl HeaCHMITOTHIESCKHE OLICHKI
ero »¢dexTuBHOCTH.

KuroueBble cjioBa: BapuanMoOHHOC HEPABCHCTBO, IICEBAOMOHOTOHHOCTb, MOHOTOHHOCTB, yCJIOBUC .HI/I]'IH_H/II_[a,
HByXaTaHHLIﬁ METOA, PacxXOKICHUE BparMaHa, CXOIUMOCTb.

36ixkHicTs ABOeTanmHOro Metony 3 po3dikuHicTio Bpermana s BapiauiiiHux HepiBHocTeil /
J.A. HomipoBcbkuii / B.B. Py6asos, B.B. Cemenon // Kibeprueruxa ta cucremuuii anamis. 2019. Tom 55,
Ne 3. C. 17-27.

AHoTanis. 3anporoHOBAaHO HOBHil JABOCTANMHHN METOA Uil HAOMIKEHOrO PO3B’S3aHHS BapiallifiHHX
HEpiBHOCTEH 3 NCEBJOMOHOTOHHHMH Ta JIIIIHIEBUMH OIIEPaTOpaMy, 110 € MOJU(BIKaI[i€l0 IeKITbKOX BITOMUX
JIBOCTAITHAX ITOPHTMIB 3 BHKOPHCTAHHSIM po30iKHOCTI bpermana 3amictb eBKIioBOI BixcTaui. Sk 1 iHmn
Mo/Ii0HI CXeMH, JaHHi METOJ| B ICSSIKMX BHIIAJIKaX J03BOJISE SIBHO BPAXyBaTH CTPYKTYPY AOIYCTUMOI MHOXKUHH
3aaui. JloBemeHo TeopeMy 301KHOCTI MeToy. JI/Is MOHOTOHHOTO OrepaTopa Ta OMyKJIOi KOMIIAKTHOI Oy CTH-
MOi MHOXMHHM OTPMMAaHO HEACHMIITOTHYHI OLIHKH HOro e(exTHBHOCTI.

KarouoBi ciioBa: BapianiiiHa HEpiBHICTh, ICEBJOMOHOTOHHICTh, MOHOTOHHICTh, yMOBa JIIMIIKUIIS, JBOCTAITHHIA
Meron, po3dixHicTsh Bpermana, 301kKHICTB.

Convergence of two-step method with Bregman divergence for solving variational inequalities /
D.A. Nomirovskii, B.V. Rublyov, V.V. Semenov // Kibernetika i sistemnyj analiz. 2019. Vol. 55, N 3.
P. 17-27.

Abstract. A new two-step method for the approximate solution of variational inequalities with
pseudo-monotone and Lipschitz-continuous operators acting in a finite-dimensional linear normed space is
proposed. This method is a modification of several previously studied two-stage algorithms using the Bregman
divergence instead of the Euclidean distance. Like other schemes using Bregman divergence, the proposed
method can sometimes efficiently take into account the structure of the feasible set of the problem. A theorem
on the convergence of the method is proved and, in the case of a monotone operator and convex compact
feasible set, non-asymptotic estimates of the efficiency of the method are obtained.

Keywords: variational inequality, pseudo-monotonicity, monotonicity, Lipschitz condition, two-step method,
Bregman divergence, convergence.

YIK 519.86:51.77:330.5.057.7:336

Me:xoTpaciieBasi IIaXMaTKa HeoNpeIeJIeHHOCTH H ee MPHUMeHeHHe: MPOrHO3HPOBaHHe, YJKOHOMUYecKast
MOJINTHKA, (PUCKAJIbHBIA pUCK, o0uiee paBHoBecue / A.U. Slecrpemckuii / KuGepHeTuka M CHCTEMHBIi
anaimm3. 2019. Tom 55, Ne 3. C. 28-36.

In.: 5. Tabn. 0. Bibmiorp.: 16 Ha3B.

AnHoTanus. [Ipeioxensl METOIbI ITOCTPOCHHS MEKOTPACIEBOH MaxMaTKu HeompenenaeHHoctu. C uc-
0JIb30BAHUEM peasbHbIX 0a3 JaHHBIX PACCUMTAHBI BOJATHIBHOCTH KOA(D(PUIHEHTOB MPAMBIX 3aTPaT, HOTOKH
HEOIPEIICHHOCTU MEX/y OTPacisiIMU. PaccMOTpeHO NMpHUMEHEHHE 3TOH IMIaXMaTKH JUlsl aHaJIk3a OOLIEro pae-
HOBeCHs, (UCKAIBHOIO PHCKA, YCTOMYMBOCTH HALIOHAJIBHOI SKOHOMHKH, IPEANPHHHMATEILCTBA.

KuoueBble ciioBa: cxema «3aTPaThbI—-BBIITYCK», HCONIPECACICHHOCTD, BOJATUIIBHOCTD, IaXMAaTKa HECOIIPEACICH-
HOCTH, yCTOﬁ‘-IPIBOCTb HAIMOHAJIBHOM OKOHOMMKH, TPAaHCMHUCCHUSA HEOIPEACICHHOCTH.
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Mixraiay3eBa maxiBHHI HeBH3HAYeHOCTI Ta ii 3acTocyBaHHs: NPOrHO3yBaHHS, €KOHOMIYHA MOJIITHKA,
(ickanpHmii pusnK, 3aransHa pisHoBara / O.1. flcrpemcnknmii // Kibeprernka Ta cucreMunii anamiz. 2019.
Tom 55, Ne 3. C. 28-36.

AHoTauis. 3anporoHOBaHO METOIH HOOYI0BU MKray3eBoi IaxiBHUI HEBU3HAUCHOCTI. 3 BUKOPHUCTaH-
HSIM pealbHUX 0a3 JaHUX PO3PaxOBaHO BOJATHIBHOCTI KOS(DIIi€HTIB MPSAMUX BHTPAT i IOTOKH HEBU3HAYECHOCTI
MDK ramy3smu. PO3IIIsSHyTO 3acTOCyBaHHS L€l IIaXiBHUI JJIsl aHAII3y 3arajibHOI piBHOBArH, (hiCKaJbHOTO pH-
3MKy, CTIMKOCTI HalliOHaIbHOI €KOHOMIKH, IiJIPUEMHUIITBA.

KurouoBi cioBa: cxema «BHTpPAaTH—BHUITYCK», HEBU3HAUCHICTb, BOJATWIBHICTb, IIAXIBHUI HEBH3HAYCHOCTI,
CTIHKICTh HAI[iOHANBHOI €KOHOMIKH, TPAHCMiCis HEBH3HAYEHOCTI.

Input-output chessboard of uncertainty and its applications: forecasting, economic policy, fiscal risk,
general equilibrium / O. Yastremskii // Kibernetika i sistemnyj analiz. 2019. Vol. 55, N 3. P. 28-36.

Abstract. The paper proposes the methods of uncertainty input-output chessboard construction. Using
real data, volatility of Direct Requirements, the interindustries flows of uncertainty are computed. Different
applications are discussed. Among them are: general equilibrium, fiscal risk, stability of the national economy,
entrepreneurship.

Keywords: input-output scheme, uncertainty, volatility, chessboard of uncertainty, national economyrigidity,
uncertainty transmission.

V]IK 517.988
BparmaHoBckuii 3KCTparpaJjMeHTHbI METOJ € MOHOTOHHOI peryaupoBkoii mara / C.B. JleHucos,
B.B. CeménoB, I.LU. Cremok // KubGepuernka u cucremubiii ananmus. 2019. Tom 55, Ne 3. C. 37-44.

In.: 0. Tabn. 0. bi6miorp.: 24 na3Bu.

Annoranus. [IpeuioxxeH HOBBI BAPHAHT HKCTPArpaguCHTHOrO METOAA IS MPHOIMKEHHOTO PEIICHUS
BapUAIMOHHBIX HEPABEHCTB C IICEBOMOHOTOHHBIMH U JIMIIIHIEBBIMU ONIEPATOPAMH, ICHCTBYIOIIMMH B KOHEY-
HOMEPHOM JIMHEHHOM HOPMHPOBAHHOM IIPOCTPAHCTBE. B MeToJe MCIOJIB30BAaHO PACXOkKAEHHE (PacCTOSHUE)
Bbparmana BMECTO €BKJIMJIOBOIO PACCTOSHUS M HOBas PeryJMpOBKa BEJIMYMHEBI Iara, He TPeOyromas 3HaHHS
KOHCTaHTHI JInmmmia urs oneparopa. B oTindne oT npUMeHsIBIINXCS paHee IPaBHII BEIOOpa BEJIMYHHEI IIara B
[pEIaraéMoM METO/IC He TPeOyeTCsl TOMOIHUTEIBHBIX BEIYUCIICHHI 3HAYCHHI ONepaTopa U MpoKc-0Tobpaxke-
Hus. JlokasaHa TeopeMa CXOAMMOCTH METOJA.

KiroueBble ciioBa: BapruallMOHHOEC HEPABEHCTBO, IICEBAOMOHOTOHHOCTDB, YyCJIOBHUC .Hmmmua, SKCTparpagiuc€H-
THBIN METOA, PacxXOKICHUEC BparMaHa, CXOIUMOCTh.

BpermaniBcbKkuii eKCTparpaficHTHHI MeTOA 3 MOHOTOHHHM peryTioBaHHsAM kpoky / C.B. Jlenucos,
B.B. Cemenos, IL.I. Cremiok // KiGepuernka Ta cucremuuii anamiz. 2019. Tom 55, Ne 3. C. 37-44.

AHoTauis. 3arpornoHOBaHO HOBUI BapiaHT €KCTParpaieHTHOr0 METOAY /s HAOJIMKEHOTO PO3B’sS3aHHS
BapialiifHUX HEPIBHOCTEHl 3 IICEBAOMOHOTOHHUMH Ta JIMIIMIEBHMH OIEPATOPaMH, IIO JIFOTh B CKiHUYCHHO-
BUMIPHOMY JIiHIIHOMY HOPMOBaHOMY TIpOCTOpi. Y MeTO/i BUKOPHCTaHO po30iXHICTH (BincTanb) bpermana
3aMicTh €BKJIIZIOBOI BiJICTAHI Ta HOBE PETyJIOBAHHS BEJIMYMHH KPOKY, IO HE BHMAara€ 3HAHHS KOHCTAHTH
Jlimmmns g oneparopa. Ha BiqMiHy Bix npaBuiI BUOOPY BEIMYHHHU KPOKY, IO 3aCTOCOBYBAINCS PaHille, B 3a-
[IPOIOHOBAHOMY METO[i HE MOTPIOHO J0JaTKOBO OOYMCITIOBATH 3HAYCHHS OIEPAaTOpa Ta MPOKC-BiJ0OOPaKCHHS.
JloBeneHo TeopeMy 30DKHOCTI METOY.

KarouoBi ciioBa: BapiaiiiiHa HEpiBHICTh, TICEBJIOMOHOTOHHICTD, YMOBa JIMIIINIIS, EKCTpAarpaieHTHUI METO/,
po30ikHicTs bpermana, 30DKHICTS.

Bregman extragradient method with monotone rule of step size tuning / S.V. Denisov, V.V. Semenov,
P.I. Stetsyuk // Kibernetika i sistemnyj analiz. 2019. Vol. 55, N 3. P. 37-44.

Abstract. A new extragradient-type method for the approximate solution of variational inequalities with
pseudo-monotone and Lipschitz-continuous operators acting in a finite-dimensional linear normed space is
proposed. The method uses the Bregman divergence (distance) instead of the Euclidean distance and the new
adjustment of the step size which does not require knowledge of the Lipschitz constant of operator. In contrast
to the previously used rules for choosing the step size, the proposed method does not perform additional
calculations for the operator values and prox-map. A theorem on the convergence of the method is proved.

Keywords: variational inequality, pseudo-monotonicity, Lipschitz condition, extragradient method, Bregman
divergence, convergence.

YIK 681.5+513.6+517.9
@opMasibHbIE H HEAPXUMEIOBbI CTPYKTYPBI IMHAMUYECKHX CHCTEM Ha MHOroodpasusix / B.I1. Xapuenko,
H.M. I'na3zynoB // KubGepueruka n cucremHbii anamms. 2019. Tom 55, Ne 3. C. 45-55.

In.: 0. Tabn. 0. Bibmiorp.: 33 HasBu.
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AnnoTtanus. [IpescraBieHbl HOBBIC Pe3yJIbTaThl H KPaTKHil 0030p HOBBIX METOJIOB TEOPUH AUHAMHICCKUX
CHCTEM Ha MHOTOOOpPA3MsIX HAJ| JOKAIBHBIMHU HOJSIMH H (pOPMATBHBIX TPYII HaJl JOKAIGHBIME Koblamu. J{is
HCCIIEZIOBAHUS /-MEPHBIX MHOT00Opa3Hi, JTHHAMUYECKHX CHCTEM Ha TaKHX MHOTOOOPA3MAX UCHOIB30BaHBI (op-
MajbHBIE CTPYKTYpPbl, B YaCTHOCTH #-MepHbIe (hopMalbHbIe Ipynmnbl. B TepMmunax (opMaiabHBIX TPYHIT Mpen-
CTaBJICHbl MH(QUHUTE3MMAJbHbIC AedopManiu. VI3BeCcTHBIH OIHOMEPHBIH Clydail paciiMpeH Ha n-MEpHbIC
(n 2 1) aHaIUTHYECKHE OTOOPAKEHUSI OTKPBITOTO p-aJHIECKOr0 IOIMANCKA (-IIHCKa) D[’;. BaezeHbl n-mepHble

QHAJIOTH MOJyJICH, BO3HUKAOMKE B ((OPMAIIBHBIX M HEApXMMEAOBBIX AMHAMUYECKUX CHCTEMax, AaHa uX (op-
MallbHO-anredpanyeckas CTpyKTypa. KpaTko mpencTaBieHbl )KeCTKHE CTPYKTYpbl, 00beKThl 1 MeTo/Ibl. C TOUKH
3peHHsl CHCTEMHOIO aHajn3a BBEJCHBI M ONMCAHbl HOBBIC, 8 IMCHHO (DOpPMalIbHbIE M HEApXMMEIOBbI IPaHH H
CTPYKTYpPBI CHCTEM, OTOOP@KCHHS U HTEPALMU OTOOPAKEHHI MEXKIy HHMH.

KuoueBble ci10Ba: hopMabHas TpyIa, JOKAIbHOE KOJIbII0, KOMMYTATHBHAs (pOpMalibHasi TPYIIOBast CXeMa,
nedopmarus, GpopMaTbHBII MOMYIb, AUHAMUYECKAs CHCTEMa, MOIYINb Iud(bepeHInanos.

®opmaibHi Ta HeapxiMelOBi CTPYKTYpM IMHAMiYHMX cucTeM Ha MHorosuaax / B.II. Xapuenko,
M.M. I'nazynoB // KiGepueruka ta cucremuumii amam3. 2019. Tom 55, Ne 3. C. 45-55.

AHorauis. HaBejeHO HOBI pe3ysbTaTé 1 KOPOTKUN OIJIS HOBUX METOJIB TEOpii JUHAMIYHUX CUCTEM Ha
MHOTOBHAX HaJ JIOKaJbHUMH TOJAMH 1 QOPMAIbHUX TPYN HAJ JOKAIbHUMHU KUIbIIMH. J{JIst DOCIIKEHHS
n-BUMIPHHX MHOTOBH/IIB, ANHAMIYHHX CHCTEM Ha TAKUX MHOTOBHJAX BUKOPHUCTAHO (OPMAIbHI CTPYKTYPH, 30K-
pema, n-BuMipHi (opmainbHi rpynu. Y TepMiHax (GopMalbHHX IpyH IpeacTaBieHo iHdiHiTe3iManbHi xedop-
Manii. Po3mmpeno BigoMuii 0JHOBUMIPHHI BHIIAJOK, PO3IIITHYTO n-BUMIpHI (7 > 1) aHANITHYHI BioOpaKeHHs
BIJIKPUTOTO p-aJW4HOTO MOJIIUCKa (7-HCKa) D;. VYBeneHo n-BUMIpHI aHAJIOTM MOZYJIB, SIKI BHHHKAIOTh

B (popMasbHHX 1 HeapXiMelOBHX JHMHAMIYHUX CTPYKTYpaX, HaBeIeHO iXHI0 ((opMaibHO)-anrebpaiuHy CTpyKTY-
py. 3ayBaXKeHO Ha )KOPCTKMX CTPYKTypax, 00’ €KTaX Ta METoAax. 3 TOUKH 30py CHCTEMHOIO aHaJli3y BBEJICHO Ta
JIOCIIDKEHO HOBI (hopMabHi Ta HeapXiMeJOoBi IrpaHi Ta CTPYKTYpH CUCTEM, BiloOpakeHH Ta iTepamnii Bigoopa-
KEHb MDK HUMH.

Kuro4osi cioBa: GopmanbHa rpyna, JoKaJlbHE Kijblle, KOMyTaTHBHA (hJopMajbHa IPyNoOBa CXeMa, ANHAMIYHA
cucrema, nedopmamis, popManbHUAIl MOTyIb, MOIYJb AudepeHmiaiB.

Formal and nonarchimedian structures of dynamic systems on manifolds / V.P. Kharchenko,
N.M. Glazunov // Kibernetika i sistemnyj analiz. 2019. Vol. 55, N 3. P. 45-55.

Abstract. New results are presented and a brief review of new methods and results of the theory of
dynamic systems on manifolds over local fields and formal groups over local rings is given. For the analysis of
n-dimensional manifolds and their dynamics, dynamic systems on such manifolds, formal structures are used, in
particular, n-dimensional formal groups. Infinitesimal deformations are presented in terms of formal groups.
The well-known one-dimensional case extends, and n-dimensional (r > 1) analytic mappings of an open p-adic
polydisc (n-disk) D; are considered. We introduce and investigate the n-dimensional analogs of modules

arising in formal and non-Archimedean dynamic structures. Attention is drawn to rigid structures, objects and
methods. From the point of view of system analysis, new, namely, formal and non-Archimedean, faces and
structures of systems, maps and iterations of mappings between these faces and structures are introduced and
investigated.

Keywords: formal group, local ring, commutative formal group scheme, deformation, formal module, dynamic
system, module of differentials.

VK 532.59
Judpakuusi ynpyrux BoJiH Ha cdepe B noayorpanndennoii odsnacru / U.T. Cene3oB / Kubepueruka u
cucrteMubid ananmms. 2019. Tom 55, Ne 3. C. 56-63.

In.: 3. Tab6n. 0. Bi6miorp.: 10 Ha3B.

Annoranusi. PaccMoTpena 3a1aua paccesHus IUNIOCKHX YIPYTHX BOJH Ha JKECTKOH cdepe BOIM3M LIoc-
KOM JKECTKOH I'PaHMIIBI, YTO IIPUBOAUT K MOSIBICHUIO MHOTOKPATHO IEPEOTPAKCHHBIX JHIATAIIMOHHBIX H CABH-
TOBBIX BOJH. DTO MOPOXKIAET CHIbHbIC OCHIULIIIN BOIHOBOrO nojs. [IpuBeieHa mocTaHOBKA 3a1a4 U CBeJie-
HHE €€ K ONpPEAeNICHHIO CKaIApHbIX QYHKIUHA U TakxkKe A/ CIBUIOBBIX BOJIH Kak cliefcTBHe cuMMmeTpuu. Ilpen-
CTaBJICHBI TPUOIIMKEHHBIE (DOPMYJIBI JUIS TIOJIS B JIaIbHEH 30HE M B ClIydyae JUITMHHOBOJIHOBOTO P3JIEEBCKOTO
npuoKenus. ITorydeHpl OLEHKN TTOCTPOCHHS MHOTOKPATHO TIEPEOTPAKEHHBIX BOJIH METOIOM H300paKeHUH.
ITpoBesieHBI pacdeTsl PACCESHHBIX BOJHOBEIX IOJICH, NPEeJCTAaBICHHBIC B BUJEC AMArPaMM PacCEsHHS.

KuroudeBble cioBa: audpaxius BoH, cdepa, MOIyorpaHHdeHHas 00JacTh, METOA H300paKCHHMIL.

Judpakuis npyXHux XBHIb Ha cdepi y HamiBoome:xeniii odmacrti / I.T. Cene3oB // Kibepuernka ta
cucremuuii anamiz. 2019. Tom 55, Ne 3. C. 56-63.

AHoTauis. Po3risHyTO 3a1auy pO3CISHHS IUIOCKUX MPY)KHUX XBWJIb HA KOPCTKiK cdepi modiusy mioc-
KOT JKOPCTKOi IpaHMIli, 110 NMPHU3BOIUTH 10 MOSBH OaraTOKpaTHO NEPEeBIAOMTUX IUIATALIHHUX Ta 3CYBHUX
XxBUIIb. Lle mopokye CritbHI OCHMIILIT XBHIBOBOTO 10Js1. HaBeaeHo mocTaHOBKY 3aiadi 1 3BeeHHS 11 10 BH3-
HA4eHHs CKAJIPHUX (YHKIIH 1 JUIs 3CYBHUX XBWJIb TaKOX, SIK CBiueHHs cumertpii. [TpencraBieHo HabmmkeHi
opMyiu I TMONA B JaNBHIN 30HI 1 Y BHIIAQJKy JOBrOXBIIIBOBOTO DEIICEBCHKOTO HaOmmkeHHs. OnepikaHo
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OLIIHKI TOOYI0BH 6araTOKpaTHO MEPEeBiAOMTHX XBUIb METOIOM 300paXkeHb. IIpoBeIeHO PO3paxyHKH PO3CITHUX
XBHJIBOBHX TIOJIiB, TPEJCTABICHI y BHIJISI J{iarpaM pO3CisHHS.

Kuarouosi cioBa: nudpakuis xBuib, cdepa, HariBoOMexeHa 00JacTh, METOA 300pa)KeHb.

Diffraction of elastic waves by sphere in the semibounded region / L.T. Selezov // Kibernetika i sistemnyj
analiz. 2019. Vol. 55, N 3. P. 56-63.

Abstract. The problem of scattering of plane elastic waves by a rigid sphere near a plane rigid boundary,
which causes multiply re-reflected dilatational and shear waves, is considered. This generates strong
oscillations of the wave field. The problem is formulated and reduced to the definition of scalar functions and
for shear waves also as a consequence of symmetry. Approximate formulas for the field in the far zone and in
the case of the long wavelength Rayleigh approximation are presented. Estimations of the construction of
multiply re-reflected waves by the image method are obtained. Calculations of scattered wave fields, presented
in the form of scattering diagrams, are carried out.

Keywords: wave diffraction, sphere, semibounded region, image method.

VK 519.853
IIpodaembl omnpeaeneHusi kKo3pQPUUUEHTOB TOYHbIX wTpadubix d¢ynkuuii / HO.II.  JlanTun,
T.A. Bapaageiv // KuGepHernka u cuctemusiii aHanmu3. 2019. Tom 55, Ne 3. C. 64-79.

In.: 0. Tabn. 3. Bi6miorp.: 27 Ha3B.

AnHoTanus. PaccMOTpeHbI HOBBIE MOAXO/bI K OLIEHUBAHHIO KOI()(PUIMEHTOB TOUYHBIX ITPAQHBIX (YHK-
Uil JUTS ONITHMM3ALMOHHBIX 33/1a4 C OrPaHUYCHUSMU. [IpUBEICHBI PE3y IbTAThl BEIYHCIUTEIBHBIX SKCIICPUMCH-
TOB C HCIIOJNB30BAaHHEM YIPOIICHHBIX TIPOLEAYDP OLECHUBAHHS KOI(PMHUIIMEHTOB P PEIICHUN HEKOTOPBIX Kiac-
coB 3amay. Hanbosee akTyalbHbI TAKHE MOJAXO/bI IPH MPHMEHEHHHM METOIO0B ACKOMITO3UIIHHU T10 MEPEMEHHBIM
(0000MLICHHBIX METOJOB JEKOMIIO3UIMHU benaepca). To Mo3BOISET NPEOA0IeBaTh MPOOIEMbI, CBSI3aHHbBIC C He-
SIBHBIM OIMCAHHEM IONYCTUMOW O00JacTH KOOPAMHUPYIOLIEH 3a1aun.

KimoueBsble cj10Ba: Tounble mrpadHbie GyHKIMHN, CTPYKTYPHPOBAHHBIC 33ja4l ONTUMH3ALH, METO/IbI ICKOMITO3ULIUH.

Ipo6iaemu Bu3HaueHHs1 KoedinientiB Tounnx mrpapunx ¢ynkuiii / FO.I1. Jlantin, T.O. Bapaagum //
KiGepuernka ta cucremuumii anams. 2019. Tom 55, Ne 3. C. 64-79.

AHoTauisi. Po3rissHyTO HOBI MIIXOAM IO OLUHIOBAaHHS KOCQII[iEHTIB TOYHMX mTpagHuX (YHKIINH s
ONTUMI3ALIMHUX 33/1a4 3 00MeXeHHAMU. HaBeieHo pe3yIbTaTi 00UHCIIOBAIbHUX EKCIIEPUMEHTIB 3 BUKOPUCTAHHSAM
CIIPOLICHUX MPOLEYP OL{iHIOBaHHs KOC(Ili€HTIB /Ul PO3B’sI3aHHs ACAKNX KJaciB 3ana4. HaiOuibin aktyaqbHUMI
TaKi MAXOAH € UL METOIB ICKOMITO3ULIT 32 3MIHHIMH (y3araJbHEHHX METOIB Aekommno3uiii benaepca). e no3-
BOJISIE 3aII00IraTH TPYIHOLIAM, OB’ I3aHUM 3 HESIBHIM OITCOM JIOITYCTHMOI 00JIaCTi KOOP/IMHYBAIBHOI 3a1aui.

KurouoBi cioBa: touni mrpadni GyHKII], CTpyKTYypOBaHi 3ajadyi ONTHMI3allii, METOAM ICKOMIIO3HILI.

Problems related to estimation of the coefficients of exact penalty functions / Yu.P. Laptin,
T.O. Bardadym // Kibernetika i sistemnyj analiz. 2019. Vol. 55, N 3. P. 64-79.

Abstract. New approaches to estimation of the coefficients of exact penalty functions for constrained
optimization problems are considered. The results of computational experiments on the use of simplified
coefficient estimation procedures for solving certain classes of problems are presented. Such approaches are
most relevant when using the methods of decomposition in variables (generalized Benders decomposition). This
allows us to overcome the issues related to implicit description of feasible region in the master problem.

exact penalty functions, structured optimization problems, decomposition methods.

Keywords:

VK 519.6

BoccTaHoBIeHHe CTPYKTYPBI Pa3pbIBHOTO IIACTA € HCHOJbL30BAaHHEM TOMOrpaduiyecKHX MeToHoB /
O.H. JIurBun, O.0. JlurBun, B.B. /Iparyn // KubGepneruka u cuctemubiii ananu3. 2019. Tom 55, Ne 3.
C. 80-89.

Im.: 1. Tabn. 2. bi6bmiorp.: 14 Ha3s.

AnHoTanus. PaccMOTpeH MeTo]1 MOCTPOeHHsI MaTeMaTHUECKONH MOJETN BHYTPEHHEH CTPYKTYphI I'€0JIo-
THYECKON cpefibl, Korjaa (yHKIUs, OMUCHIBAIONIAs 3Ty MOJEIb, UMEET pa3phiB IEpBOro poaa. Monensb mpeiia-
raeTcsi UCIONIB30BATh B IIAXTHOH ceficMuveckoil ToMorpaduu. Pe3ynbraThl BEIMHCIUTEIBHOTO SKCIICPHMEHTA
NI0Ka3bIBAIOT, YTO IPH HeOoIbLIOM Hopsiike cyMM Pypbe ux kodpduunentsr Oypbe, HaliACHHBIE ¢ TOMOLIBIO
NIEpPBEIX MOMEHTOB BPEMCHH IOCTYIUICHHS CEHCMHYECKOro CHUTHala OT MCTOYHHKOB B TOYKH HAOIIONCHUS,
omm3ku k koddunuentam Pypbe, HaHIEHHBIM M1 TECTOBOH (DYHKIMH, ONUCHIBAIOIICH 3aaHHOE U300paKe-
HHE penbeda ¢ TEeKTOHNIECKUM HOoBpexaeHreM. OMUCaHHbIe MOAXOAbI MOTYT HCIOIb30BAThCS AU YTy dIICHHS
3HAYCHUI MaTeMaTHYECCKOH MOJEIN pacipeaeNeHUs MEATUTEIbHOCTU PACIIPOCTPAHEHHS CEIICMUUECKUX BOTIH B
3aJ[aHHOM 00JIaCTH TI'€0JIOTMYECKON CpeJibl

KiroueBble ci10Ba: KoMIbIOTepHas ToMorpadus, IaxTHas ToMorpadus, xodddunuentsr Dypoe.
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BigHoB/IeHHSI CTPYKTYpH PO3PMBHOIO IUIACTA 3 BUKOPUCTAHHAM ToMorpadgiyHux MerogiB /
O.M. JIutBun, O.0. Jluteun, B.B. [Iparyn // KiGepueruka ta cucremuuii anamis. 2019. Tom 55, Ne 3.
C. 80-89.

AHorauis. JlocmipKeHo MeTo] o0yI0BH MaTeMaTHYHOI MOJIeNi BHYTPILIHBOI CTPYKTYPU T'€OJIOTIYHOTO
CepeIoBHINa, KO (DYHKIIs, SKa OMHICYE IF0 MOJIENb, MA€ PO3PHB MEPIIOro poy. MoIeib 3aporoHOBaHO BHKO-
PHCTOBYBATH y IIAXTHIN ceiicMivHii ToMmorpadii. PesynbraTn 00UHCIIIOBANIBHOTO EKCIIEPUMEHTY MOKa3yl0Th, 110
3a HEBEJMKOTro mopsiaky cyMm Pyp’e ixui koedirientn Oyp’e, 3HaiiaeH] 32 JOIOMOror0 iHpopMarii mpo mepur Mo-
MEHTH 4Yacy Ha/IXOJDKEHHS CeHCMIYHOTO CUTHAITY BiJl JKEPEIl Y TOUKH CHOCTEPEKEHHs, OJIM3bKi 110 Koe(illieHTiB
Dyp’e, 3HANNCHHUX 1T TecTOBOI (DYHKIIII, IO OMKCye 3a/jaHe 300paKeHHs penbedy 3 TeKTOHIYHUM MOIIKODKEH-
msiM. OmmcaHi MiIXoau MOXKYTh BUKOPHCTOBYBATUCS JUISL TOJINIICHHS 3HAUYCHb MATEMAaTHYHOI MOJEII PO3NOALLY
TIOBUIBHOOCT] PO3MOBCIO/KCHHS CEHCMIYHMX XBWIIb Y 33/IaHill JUISHII TEOJIOTIYHOTO CEpeIOBHIIA.

KoouoBi cioBa: xomm’rorepra tomorpadis, maxtHa tomorpadis, xoediuientn dDyp’e.

Restoration of the structure of the discontinuity layer by tomographic methods / O.M. Lytvyn,
0.0. Lytvyn, V.V. Dragun // Kibernetika i sistemnyj analiz. 2019. Vol. 55, N 3. P. 80-89.

Abstract. The method of constructing a mathematical model of the internal structure of the geological
environment is considered, when the function describing this model has a first-order gap. The model is
proposed for use in shaft seismic tomography. The results of the computational experiment show that, even with

small orders of Fourier sums, the Fourier coefficients, which are found by means of information about the first
times of the arrival of the seismic signal from the sources at the observation points, are close to the Fourier
coefficients found for the test function, which describes the given terrain image with tectonic damage. The
described approaches can be used to improve the mathematical model of the distribution of the slowness of the
spread of seismic waves in a given section of the geological environment.

Keywords: computer tomography, mine tomography, Fourier coefficients.

YIK 65.015.11:621.3.011.711
CucreMHBIH MOAX0/ B I)PrOHOMHYHOM o0ecriedeHHH yc10Buil 1BuxKenus: Ha qopore / H.U. Kyab6ammnasi,
K.A. Copoka, U.J. Jlunnuk // KuGepHeruka u cuctemuslii anamms. 2019. Tom 55, Ne 3. C. 90-99.

In.: 5. Tabn. 0. Bi6miorp.: 15 Ha3zs.

AnHoTanus. IIpennoxeHo mms (popMUPOBAHHSA YPrOHOMHUUHBIX YCIOBHI ABIDKCHHS B CUCTEME «BOIH-
TeJIb—aBTOMOOMIIb—IOPOXKHAsL Cepe/la» HCIOIb30BaTh MAaTEeMaTHUECKYI0 MOJeIb TEOPHU aBTOMATHYECKOIO
YIpaBJeHHs], B KOTOPOil 0COOEHHOCTH PEryIMpOBaHUs JBHKEHUSI ONPEENIAIOT EPEXOJHBIM IPOLECCOM, OIH-
CaHHBIM IEPelaTOYHBIMU (YHKLHIMH aBTOMOOWIS ¥ Bogutess. IIpeaoskeHHass MOJENb NaeT BO3MOXKHOCTH
MOJIEJIHPOBATh IPOLECCH PEryIHPOBAHUSI CKOPOCTH JBIXKCHUS B COOTBETCTBHHU C JOPOXKHOH OOCTaHOBKOI,
BIIUSIHUE KOTOPOIl HA BOXUTENS OLEHHBACTCS KOMIUIEKCHOH XapaKTepPHUCTHKONH — MAaKCHMAaJIbHOH SHTpomuen
Cpenbl IBIDKCHUS.

KitoueBbie ci10Ba: yCIOBHS [BIKCHHS, YHTPOIHS CPEIbl, CKOPOCTH JBIKEHHS, IepeJaTouHas (yHKIHS.
CucremHmii miaxin B epronomiuHomy 3a0e3meuyenHi ymoB pyxy Ha goposi / H.I. Kyns6ammna,
K.O. Copoxka, LE. Jlunauk // KiGepueruka ta cuctemuuit anamis. 2019. Tom 55, Ne 3. C. 90-99.

AHoTanis. 3anporoHoBaHo Uil (GOPMYBAaHHS EPrOHOMIYHHMX YMOB PyXy B CHCTEMi «BOJiH—aBTO-
MOOLIb—IOPOIKHE CEPEOBHIIE» BHKOPHCTOBYBATH MAaTEMAaTHYHY MOJEIb aBTOMAaTHYHOI'O KEpYyBaHHs, B SIKil
0COOIMBOCTI PETryNIIOBAaHHS PyXy BH3HAYAIOTh 33 MEPEXiAHHM IIPOLECOM, IO OIUCYETHCS MepeiaBalbHUMU
¢yHKIiIME aBTOMOOLIS 1 Boxis. I[IpormoHoBaHa MOJETb Ja€ 3MOTY MOJEIIOBATH IIPOLECH PETYIIIOBAHHS IIBHI-
KOCTI pyXy aBTOMOOIIS 3TiJHO 3 JOPOKHBOIO OOCTAHOBKOIO, BIUIUB SIKOT Ha BOJIS OLIHIOETHCS KOMIUIEKCHOIO
XapaKTEPHCTHKOI — MaKCHMAJIbHOIO CHTPOIIEI0 CEPeIOBUIIA PYXY.

KorouoBi cioBa: yMOBH pyXy, SHTPOIIS CEepelOBHINA, LMIBUAKICTH PyXy, IepelaBalbHa (YHKIIiS.

Systems approach to ergonomic provision of road traffic conditions / N.I. Kulbashna, K.O. Soroka,
LE. Lynnyk // Kibernetika i sistemnyj analiz. 2019. Vol. 55, N 3. P. 90-99.

Abstract. It is proposed to use a mathematical model of the automatic control theory, in which the
features of traffic control are determined by the transition process described by the transfer functions of the car
and the driver, to form ergonomic driving conditions in the system “driver—car-road environment.” The
proposed model makes it possible to simulate speed control processes in accordance with the traffic situation
whose impact on the driver is estimated by the complex characteristic: the maximum entropy of the traffic
environment.

Keywords: motion conditions, entropy of the medium, speed of motion, transfer function.

VK 330.101.541-336.7
OnTumMu3anus CTaBKH Hajora Ha goxox mpousBoxactBa / B.b. /lynaeB // KubGepHernka n CHCTEMHBIH
ananu3. 2019. Tom 55, Ne 3. C. 99-111.

Dn.: 5. Tabn. 2. Bi6umiorp.: 24 Ha3zs.
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Annotanus. OnpeJeieHa ONTHMaIbHas CTaBKa HAJIOTa Ha J0XO0J IIPOU3BOJCTBA, IIPH KOTOPOH CTaOMIIb-
HO BO3PACTAIOT YHCTasi MPUOBLIbL U JTOXOJ TOCYJapCTBEHHOTO OIOKeTa, oOecrednBaeTcsl CTaOMIBHBIA POCT
npousBocTBa. [Ipu cTaBKe, MEHbIIE ONTUMAIBHON, IPOMCXOAUT YCKOPEHHBIN POCT MPOU3BOJACTBA, a IIPU OOIIb-
el — yBeIUYMBAeTCs J0X0J OIOJDKEeTa 3a CYeT 3aMeUICHHsi pocTa mpomsBojcTsa. OmpezeneHa (QyHKUUs
HpEeNbHON CTaBKM HAJIOTa, IPH KOTOPOIT OTCYTCTBYET YMCTAask IPHOBLIb U IPOM3BOJACTBO TEPSET CMBICT. Mak-
PO’KOHOMUYECKOE MOJEIMPOBAHUE PA3BUTHs SKOHOMUKH CTPaHbl BO BPEMEHHM I10KA3aJI0, YTO C YMEHBIICHUEM
YHUCTON MPHOBUIM IIPU POCTE CTAaBKM HAJora Ha JOXOJ IIPOU3BOJCTBA NPOMCXOAUT YBEIHYCHHE aMIUIHTYIBI U
YMEHBIICHHUE YaCTOTH KOHBIOHKTYPHBIX KOJIeOaHUH H3MEHEHHS PEaIbHOTO BAaJIOBOTO BHYTPEHHETO IPOIYKTa.

KurroueBble clioBa: 5KOHOMHKa, PABHOBECHE, CIIPOC, NIPEUIOKEHNE, KPU3UC, PBIHOK, J0XO/, HAJIOT, IPUObLIb,
KOHBIOHKTYpA, TPy, KamuTal, I€HbI'H, aMOPTH3ALMs, WHBECTUIINH, WHQIISIIHS.

Onrumizanisi cTaBKU NOAATKY Ha aoxix Bupodnuursa / b.B. Jlynaes // KibepHeTnka Ta CHCTEMHUIA aHai3.
2019. Tom 55, Ne 3. C. 99-111.

AHoTauisi. BuzHaueHO ONTHMaNbHY CTaBKY IMOAATKY Ha JO0XiJ BHPOOHMIITBA, 33 SIKOI CTabLIBHO 3pocTa-
FOTh YUCTHH MPUOYTOK 1 JIOX1J JePIKaBHOTO OFOJDKETY, 3a0e3Meuy€eThesi CTabiIbHEe 3pOCTaHHS BUPOOHHUIITBA. 32
MEHILOI CTaBKH BiOYBa€ThCsI IPUCKOPEHE 3pOCTAHHS BUPOOHHIITBA, @ 32 OLIbIIOT — 30UIBLIYETHCS HOXi Or0-
XKETY 33 PaxXyHOK yNOBIIbHEHHS 3pOCTaHHA BUPOOHMITBA. Bu3HaueHO (yHKIIiI0 IPaHUYHOT CTaBKHU MOJATKY, 32
SIKOi HEMA€ YHCTOrO NPUOYTKY 1 BUPOOHHITBO HE Ma€ CeHCY. MaKpOEKOHOMIYHE MOJISIIIOBAHHS PO3BHTKY €KO-
HOMIKM KpaiHH B Yaci 3acBimdye, IO 31 3MEHIICHHSM YHCTOrO IPHUOYTKY i3 3pOCTAHHSM CTaBKH IIOJATKy Ha
JIOXil BUPOOHHUITBA BiNOYBA€THCS 301BLICHHS aMIUTITYIM 1 3HIDKCHHS 4YacTOTH KOH IOHKTYPHUX KOJIMBaHb
3MiHM peaibHoro BBII.

KorouoBi cioBa: exoHOMika, piBHOBara, IONUT, IPOIIOHYBAaHHS, KpU3a, PUHOK, JOXiJ, HMOJATOK, NPHOYTOK,
KOH'IOHKTYpa, IIpals, KamiTal, IPOIIi, aMOpTH3alisd, iHBecTHIIi, iHGIAmis.

Optimization of the tax rate on the income of production / B.B. Dunaev // Kibernetika i sistemnyj analiz.
2019. Vol. 55, N 3. P. 99-111.

Abstract. The optimal rate of the tax on the income of production is determined, at which the net profit
and the state budget revenue are steadily increasing, and a stable growth of production is ensured. With a lower
rate, there is an accelerated growth in production, and with a larger rate, the budget revenue is increased due to
a slowdown in production growth. The function of the marginal tax rate is expressed, under which there is no
net profit and production loses its meaning. The conducted macroeconomic modeling of the development of the
country’s economy in time has shown that with a decrease in net profit with an increase in the tax rate on the
production income, the amplitude and the frequency of fluctuations in the fluctuations in the real GDP change.

Keywords: economy, equilibrium, demand, supply, crisis, market, income, tax, profit, conjuncture, labor,
capital, money, depreciation, investment, inflation.

VK 519.1:512.643
Martpuupbl, acCOUUUPOBAHHbIE ¢ D-AMCTAHIMOHHBIMM MAarM4ecKUMHU rpadgamu, u ux cpoiicrsa / M.O.
Cementora, B.A. Ilyabrun // Kubeprernka u cucremusiii anamm3. 2019. Tom 55, Ne 3. C. 112-120.

In.: 1. Tabn. 0. Bibmiorp.: 12 Ha3B.

AHHOTal.ll/lﬂ. PaCCMOTpeHI)I MaTpUIbl, aCCOUNMUPOBAHHBIC C D-Z[PICTaHI_[I/IOHHI)IMI/I Marun4eCKnuMu rpad)a-
MH. HOJ’Iy‘ICHLI PE3yJIbTAaThl OTHOCUTEIIBHO CIIEKTPAJIbHBIX CBOWCTB 3TUX MaTpull. ZIOK&B&HO, YTO €CJIM ABa rpa-

$a G n H oIMHAKOBOTO MOPSIJIKA UMEIOT TIOI00HbIE IUCTAHIIMOHHbBIE MATPHUILI A U Ap  COOTBETCTBEHHO, TO
! i
rpad G spsercs D, -IMCTaHIMOHHBIM MArHdE€CKMM TOT/Ia M TOJIBKO TOrAa, Koraa f1 6yner D,-AucTaHIMOHHBIM

marudeckuM rpadom. I'padel G 1 H Ha3BaHbI MArHYCCKHUMM JIMCTAHI[MOHHO-MOJOOHBIME H JIOKAa3aHO, 4TO X
JIUCTAaHIMOHHbIE MAaruyecKhe IMOCTOSHHbIE COBIAJAIOT.

KuroueBble c10Ba: D-0KpeCTHOCTb, D-IUCTAHIIMOHHAS Marudeckas pasMeTka, D-UCTaHIMOHHAs MaTpHlia, MaTpuLia
pa3MeTky, D-IUCTaHIMOHHAS Marnyeckas MaTpuiia.

Marpuui, acouiiioBani 3 D-quctanuiiHumMu Mariyaumu rpagamu 1a ixsi Biaactusocrti / M.@. CemeHIoTa,
B.A. Hlyasrin // Kibeprernka Ta cuctemuui anamis. 2019. Tom 55, Ne 3. C. 112-120.

AwnoTanisi. Po3risiHyTo MaTpuii, acouiioBani 3 D-AucTaHiiHUMU MaridyHuMHK rpadamu. OTpUMaHo pe-
3yJbTATH IIOAO0 CIIEKTPAIBHUX BIACTHBOCTEH UX MaTpHIb. [loBeneHo, 10 B TOMY pasi, sikito asa rpadu G i H
OJIHAKOBOTO MOPSIKY MaloTh MOMiOHI aucTaHiiiini matpuui A, i Ap  Bigmosigso, To rpadp G € D;-auc-

1 2
TaHUIHHUM MaridHUM TOJIi ¥ TibKK Tofi, kKomu H Oyae D,-muctanuiiftnuM Mariunum rpapom. I'padu G i H Ha-
3BAHO MariyHUMHU JUCTAHIIIMHO-MIOIOHUMHY 1 IOBEJCHO, IO iXHI JUCTAHI[IHI Maridfi craii 30iraroTbCs.

Kurodosi ciioBa: D-okin, D-aucraHlifiHa MariyHa po3MiTKa, D-JUCTaHILIMHA MaTPULA, MaTPULS PO3MITKH,
D-pucraHuiiiHa MaridyHa MaTpHLs.
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Matrices associated with D-distance magic graphs and their properties / M. Semeniuta, V. Shulhin //
Kibernetika i sistemnyj analiz. 2019. Vol. 55, N 3. P. 112-120.

Abstract. Matrices associated with D-distance magic graphs are considered in the paper. Results
regarding the spectral properties of these matrices have been obtained. It has been proved that if two graphs G
and H of the same order have similar distance matrices 45y and 4, respectively, then graph G is D, -distance

magic if and only if H is a D,-distance magic graph. Graphs G and H are called magic distance-similar and
their distance magic constants have been proved to coincide.

Keywords: D-neighborhood, D-distance magic labeling, D-distance matrix, matrix of labeling, D-distance
magic matrix.

MNPOTPAMHO-TEXHIYHI KOMILUIEKCH SOFTWARE-HARDWARE COMPLEXES

YK 519.6+004.02
AJropuT™M HaWIyyuieli paBHOMEPHOIl ANNPOKCHMALMHM CILUIAHHAMH €O CBOOOAHBIMH y3iamMu /
JLIL. Bakau, E.C. Bakan // Kubeprneruka m cuctemusiii anamus. 2019. Tom 55, Ne 3. C. 121-128.

In.: 0. Tabn. 3. Bibmiorp.: 22 Ha3Bm.

AnHoTanus. [IpenoskeH alIropuT™ HaWIydIIeTo PaBHOMEPHOTO MPUONIDKCHHS CIDIAIHOM C ONTHMAmb-
HBIMHU y371aMu. [l MoMcKa ONTHUMAIbHBIX y37I0B HCIOJIb30BaHA AuddepeHnuanbHas BOIIONHI — OIUH U3
JIyYIINX 3BOJIFOLMOHHBIX AITOPUTMOB, CTA0OMIBHO HAXOAAIIMIT II00aIbHBIA ONTHMYM (DYHKIHH 33 MHHUMAIIb-
Hoe BpeMs. KoadduuueHTs! cruaiiHa onpesieaeHsl KaK PelieHHe 3a1aul CIUIaiH-anmpoKCUMAaIuK ¢ QUKCHPO-
BaHHBIMHU y3y1aMu. [IpHBeieHBI pe3ysIbTaThl BBIYHCIUTENIBHOTO JKCIICPHMEHTA.

KurodeBble cj10Ba: HaWIyd4IlIasi PABHOMEPHAs! alllPOKCUMALIHS, CILIAiTH, ONTUMAaIIbHbIC Y31bl, Ju(depeHImab-
Has HBOJIOLHS.

AJropuT™M Haiikpamoi piBHoMipHOi anpoxcumauii cnuiaiinamu 3 BiibHMMu By3aamu / JLII. Bakau,
€.C. Bakaxa // Kibepuerrka ta cuctemuuii anamiz. 2019. Tom 55, Ne 3. C. 121-128.

AHoTaLis. 3aIpOMOHOBAHO AJITOPUTM HAHKPAIIOro PiBHOMIPHOTO HAOMIKEHHS CIUTAHOM 3 ONTHMAb-
HUMH By3naMu. JJIst OIIyKy ONTHMaJbHHUX BY3JIiB 3aCTOCOBAHO JAU(EPEeHIiaNbHy SBOJIOLII0 — OIUH 3 Haii-
KpAaIlX EBOJIIOLIMHUX AaIrOPUTMIB, IO CTaOUIBHO 3HAXOAWTH ONTUMYM (yHKUii 3a MiHIMaNbHUI dac.
KoedinieHT crumaiiHa BU3HAYEHO SIK PO3B’SI3aHHS 3a/adi CIUIaifH-ampokcuManii 3 pikcoBaHUME By3naMu. Ha-
BEJCHO PE3YJIbTATH OOYHCIIIOBAIBHOIO EKCIEPHMEHTY.

Kurodosi cioBa: Haiikpaia piBHOMIpHa anmpoKCHMAllisi, CIUTAiH, ONTHMaibHI By3iH, AudepeHIiaibHa eBo-
JTFOITiS.

Algorithm for best uniform spline approximation with free knots / L.P. Vakal, E.S. Vakal // Kibernetika i
sistemnyj analiz. 2019. Vol. 55, N 3. P. 121-128.

Abstract. An algorithm for best uniform spline approximation with free knots is presented in this paper.
A differential evolution is used for finding the optimal knots. It is one of the best evolutionary algorithms which
finds function’s global optimum in minimum time. Spline coefficients are computed as a solution of
a spline-approximation problem with fixed knots. Results of the numerical experiment are given.

Keywords: Best uniform approximation, spline, optimal knots, differential evolution.

VK 519.217.2
Pacnipenenennnie 0aiiecoBckne mpoueaypbl MammHHoro odydenusi / B.A. Bexenxwmii // Kubepneruka n
cucteMublii ananu3. 2019. Tom 55, Ne 3. C. 129-135.

In.: 1. Tabn. 0. Bibmiorp.: 9 Hazs.

AnHoTanus. PaccMoTpeHb! OepHYIIMEBCKas U MyJIbTHHOMHUAIbHASL BAPUAHTBI 0alleCOBCKOM MpOIEeayphl
00yueHHs 1 00JIaCTH UX MPUMEHEHHs], a TAKXKE UX PaclpejieJIeHHas pealn3alis Ha OCHOBE MOJIEIN HpOrpaM-
muposanust MapReduce. Ilpennoxena pacnpezeneHHas KaTeropuanbHas OGaifecoBcKas mporeaypa oOydeHwus,
ommcaHa crenuuKa ee paclpeselIeHHON peanu3aluu ¥ o0JIacTh NMPUMCHEHUS.

KuroueBble ciioBa: 0alicCOBCKHE MPOLEAYPhl 00YUCHHS PACIO3HABAHUIO, PACIIPE/ICIICHHBIC METO/IbI MAIIHHHO-
ro obyuenns, MapReduce.

Posnonineni 0OaeciBebki mpouenypu MammnHoro naByaHusi / B.O. Bimeupkuii // KibepHetnka Ta
cucremuuii ananiz. 2019. Tom 55, Ne 3. C. 129-135.

AHorauisi. Po3risHyTo GepHyIiiBy Ta MyJIbTHHOMIaNbHY BapiaHTH 0aeciBCbKOI MPOLETYPH MAIIUHHOTO
HaBYaHHS, a TAKOXK IXHIO PO3MOALICHY peasi3aliiio Ha OCHOBI Mozeli nmporpamyBanus MapReduce. 3anporono-
BaHO KaTeropiiiHy 0aeciBChbKy IpOLEAYpy MAIIMHHOTO HABYaHHs, 00roBopeHO creuudiky il posmoiineHol
peanizanii Ta cdepy ii 3actocyBaHH.
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KurouoBi ciioBa: GaeciBCbki NpoLeaypy HABYAHHs PACIi3HABAHHIO, PO3IOIIICHI METOH MALINHHOIO HaBYaH-
Hs, MapReduce.

Distributed Bayesian machine learning procedures / B. Biletskyy // Kibernetika i sistemnyj analiz. 2019.
Vol. 55, N 3. P. 129-135.

Abstract. In this paper, we consider Bernoulli and Multinomial variations of Bayesian Machine Learning
procedures, as well as their distributed implementations based on MapReduce. We propose the Categorical
Bayesian Machine Learning procedure and discuss its distributed implementation and use-cases.

Keywords: Bayesian machine learning procedures for recognition, distributed methods machine learning,
MapReduce.

HOBI 3ACOBM KIBEPHETHKH, . NEW TOOLS IN CYBERNETICS,
IH®OPMATHUKHU, OBYUCJIIOBAJIBHOI COMPUTER SCIENCE, AND SYSTEM
TEXHIKH I CUCTEMHOI'O AHAJII3Y ANALYSIS
V]IK 516.813

Pa3z0ueHune MHOKeCTBA BEKTOPOB € EJbIMH KOOPANHATAMY JIOTHYECKHMHU aNMapaTHBIMH cpeAcTBaMu /
C.JI. KpbiBblii, B.H. Onanacenxo, C.b. 3aBbsisioB / KubGepuetuka u cuctemubiii ananus. 2019. Tom 55,
Ne 3. C. 136-148.

Im.: 10. Tabn. 3. bibmiorp.: 16 Ha3s.

Annoranus. PaccmarpuBaercs 3a1a4a pa30HeHUs MHOXKECTBA BEKTOPOB C LEIBIMH KOOPAUHATAMH OTHO-
CHTEJIBHO NMOKOOPAMHATHOTO H JICKCHKOTPa()HIECKOro MOpsiika Ha BEKTOPAX C MCIOJIB30BAHHEM aBTOMATHOM
uHTepnperaiyu. [IpeioxkeHa anmapaTHas peajln3aus onepaiyil TPeX3Ha4HO! JIOTHKH Ha 0a3e KPHCTaIoB
FPGA s mpoBepKH BBIMOJIHUMOCTH (DOPMYIT ITOH JIOTHUKH.

KiroueBble cjioBa: TEITOYNCICHHBIEC BEKTOPHI, IIOPOT'OBLIC 3HAYCHUS, KOHEYHBIC aBTOMAThI, TPEX3HAYHAs JIOTHU-
Ka.

Po30MTT MHOXXKMHHM BeKTOPiB 3 WIIMMH KOOPAMHATAMM JIOTIKOBUMH anapaTHHMH 3acofamMu /
C.J1. Kpusuii, B.M. Onanacenko, C.b. 3aB’si;10B // KiGepueruka ta cucremuuii anainiz. 2019. Tom 55, Ne 3.
C. 136-148.

AHoTauis. Po3risiHyTo 3a1a4y po30UTTS MHOXKUHH BEKTOPIB 3 UTMMU KOOPJMHATAMH BiJIHOCHO ITOKOOP-
JIMHATHOTO 1 JIGKCUKOTpaiuHOro MOPSJIKY Ha BEKTOPAX i3 BUKOPUCTAHHSM aBTOMATHOI iHTeprpeTawii. 3amnpo-
MOHOBAHO arapaTHy peasi3aliio onepauiil Tpu3Ha4YHOI JIoriky Ha 6a3i kpuctanie FPGA s nepeBipku BUKOHY-
BaHOCTI (hOpMyIT i€l JIOTIiKH.

Kuio4oBi cj1oBa: 1iJ0YMCIOBI BEKTOPH, MOPOTOBi 3HAYEHHS, CKIHYEHHI aBTOMATH, TPU3HAYHA JIOTIKa.

Partitioning of a set of vectors with integer coordinates by means of the logical hardware / S.L. Kryvyi,
V.M. Opanasenko, S.B. Zavyalov // Kibernetika i sistemnyj analiz. 2019. Vol. 55, N 3. P. 136-148.

Abstract. The problem of partitioning a set of vectors with integer coordinates with respect to the
coordinate-wise and lexicographic order on vectors by using an automatic interpretation is considered. The
FPGA-based hardware implementation of three-valued logic operations for feasibility verification of the
formulas of this logic is proposed.

Keywords: vectors with integer items, threshold value, finite automata, three-valued logic.

VAK 681.322
AJTOpuTMBI pelieHusl 3aa4 KPUNTO3AIUTHI MHKCeJIel BETHBIX H300pakeHuii B 0azuce Pagemaxepa n

ocTaTouHbIX Kiaaccax / H.SL. Bo3una, SI.H. Huxoaaiiuyk, O.U. Boasickuii / KubepHetnka u CHCTEMHbIN
anamu3. 2019. Tom 55, Ne 3. C. 149-163.

In.: 6. Tabn. 0. bibmiorp.: 21 Ha3Ba.

Annortanus. OG0CHOBaHA aKTyaJIbHOCT Pa3pabOTKH TEOPETHIECKUX OCHOB, METOIOB U aITOPHTMOB KO-
JIIPOBAHMS MHKCENCH LBETHBIX M300paXCHMH ITyTeM IPOOIEMHO-OPUECHTHPOBAHHOM MOIH(YHKINOHATIBHON
CTPYKTYpHU3ALMK JAHHBIX H IIPEJCTABICHUS KOJOB INKCEJICH LBETHBIX M300paKEHUH B TEOPETUKO-YHCIOBBIX
Oazucax Panemaxepa, Panemaxepa—Kpecrencona, Xaapa—Kpecrencona u [anya. MccieoBana BO3MOXKHOCTh
TIOBBIIICHUS OBICTPOACHCTBUS AITOPUTMOB TIpeobpa3oBaHms, 00paOOTKH M pacro3HaBaHUs LU(PPOBBIX H300pa-
JKEHHMIT ¢ IPUMEHEHNEM MOJYJIbHOIH apu(METHKH OCTaTOYHBIX KJIACCOB HAa OCHOBE MaTEMAaTHUKH apudMeTHdec-
KUX ONEpaluil HeNO3UIUOHHOI CHCTEMBI HCUHCICHUS OCTATOYHBIX KIIACCOB.

KuirodeBble c10Ba: alrOpUTMBbI, KPHIITO3AIIUTA, IIBETHBIC H300PAXKECHHS, TEOPETHKO-YUCIOBBIC Oa3MCHI.
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AJITOPHTMH PO3B’SI3aHHSA 32124 KPUNITO3aXHCTY MiKcediB KOJIbOPOBHX 300pazkeHb y 0a3uci Pagemaxepa
Ta 3aJMIIKOBHX KJjacax / H.Sl. Bo3ua, SI.M. Huxonaituyk, O.1. Boomucbkuii // KibepHetrka Ta cHCTEMHUI
anaiiz. 2019. Tom 55, Ne 3. C. 149-163.

Anortanis. OOrpyHTOBaHO aKTyaJbHICTh PO3POOJEHHS TEOPETUYHHX 3acaj, METOMAIB Ta AITOPUTMIB
KPHITO3aXHCTy MIKCENiB KOJBOPOBHX 300paKeHb IUIIXOM IMPOOJIEMHO-OPIEHTOBAHOI MOIMi(YHKI[IOHATBHOT
CTPYKTypHU3aLil JaHUX Ta MPEICTaBICHHS KOIB MIKCEIB KOJIbOPOBUX 300paKEeHb y TEOPETUKO-UUCIOBHX Oa3u-
cax Pangemaxepa, Panemaxepa—Kpecrencona, Xaapa—Kpecrencona ta "amya. JlociipkeHO MOXKIIMBICTD ITiABH-
IIEHHS IIBHIKO/I] QJITOPUTMIB EPETBOPEHHS, ONPALIOBAHHS Ta PO3Ii3HaBaHHS II(POBUX 300paXkeHb i3 3aCTO-
CyBaHHSIM MOJYJIbHOI apH()METHKH 3aIMIIKOBUX KJIACIB HA OCHOBI MAaTeMAaTHKK apH()METHIHHX ONepawii Hermo-
3ULIMHOT CHCTEMH YMCIICHHS 3aJIUIIKOBHUX KIIACIB.

KurouoBi cioBa: AIITOPUTMHU, KPHUIITO3aXUCT, KOHBOpOBi 306pa)KeHH5], TeOpeTI/IKO-‘II/ICJIOBi Gasucu.

Algorithms for solving problems of color pixels cryptic protection in the Rademacher and residue
number systems / N.Y. Vozna, Y.M. Nykolaychuk, O.I. Volynskyi // Kibernetika i sistemnyj analiz. 2019.
Vol. 55, N 3. P. 149-163.

Abstract. The relevance of the development of theoretical foundations, methods and algorithms for
encoding color image pixels by the problem-oriented multifunctional data structuring and the representation of
color image code pixels in Rademacher, Krestenson, Rademacher—Krestenson, Haar—Krestenson, and Galois
systems is substantiated in this paper. The purpose of the research is to increase the efficiency of the algorithms
for digital image transforms, processing and recognition using modular arithmetics with residue number system
on the basis of mathematics of arithmetic operations of a non-positional residue number system.

Keywords: algorithms, cryptic protection, color images, theoretical and numerical bases.

VK 681.3:519.72:003.26
TexHosiorusi «0JioKYeliH»: Bompochl aHaiau3a u cuHre3a / AM. Kymun, B.A. Kosaienko,
U.B. lIBuguenko // KubGepHeruka u cucremHblii ananmu3. 2019. Tom 55, Ne 3. C. 164-172.

In.: 1. Tabn. 1. Bibmiorp.: 12 Ha3B.

AunoTanusi. PaccMOTpeHa poJib TEXHOJIOTHH OJIOKYCHH B peain3aliil OXHOW M3 TCHACHUMH pa3BHTHS
COBPEMEHHBIX HH(OPMALIMOHHBIX CHCTEM — JeleHTpanu3anuu. [Ipoanann3upoBana o0Iuas Moenb GyHKIHO-
HHUPOBAHMS OJIOKYCHH-CHCTEMBI U HPE/UIOKEHA HJIesl IOCTPOCHHS HOBOTO THIIA MPOTOKOJIOB KOHCEHCyca (Tpo-
ToKON ~ «proof-of-accuracy»), OOBEIUHSIONIETO MNPEUMYIIECTBA TNPOTOKOIOB TUHa «proof-of-work» u
«proof-of-stake». MccnenoBansl myTH peaim3aliu HpoTokona «proof-of-accuracy».

KuroueBbie cj10Ba: pacrpe/ieleHHble KOMIBIOTEPHBIE CUCTEMbI, 0e30MaCHOCTh HH(POPMALHMH, KPHUIITOIOTHS,
GJI0KYEiiH, KPUIITOBAIIOTHI, IPOTOKOJIBI KOHCEHCYCa, 001asi TeOpUsi ONTHMAJIBHBIX AIITOPUTMOB, TIPOTOKOI CO-
rnacoBanus THma «proof-of-accuracy.

TexnoJoria 6;10k4eliH: MUTaHHA aHaTi3y Ta cuHTedy / A.M. Kynin, B.A. Kopanenko, I.B. IlIBituenxo //
KiGepueruka ta cucremuuii amami3. 2019. Tom 55, Ne 3. C. 164-172.

AHoTanis. Po3risHyTO posib TeXHOOTIT O0KUEiH y peanizawil OfHi€l 3 TEHACHIIH PO3BUTKY CYyJaCHHX
iHdopMmaLiiiHuX cucTeM, a came jaeneHTpaitizauii. [IpoananizoBano 3aranbHy Mozesb QYHKIIOHYBaHHS OJIOK-
YeiH-CHCTEMH, 3alPOIIOHOBAHO ileI0 MOOYZOBH HOBOIO THUIIy IPOTOKOIIB KOHCEHCYCY (IPOTOKOI
«proof-of-accuracy»), sikmii 00’eqHye mepeBarn NpoTOKomiB Ttuiy «proof-of-worksy i «proof-of-stakey.
Jocnimkeno nuisixu peanizaunii mporokony «proof-of-accuracy».

Karou4oBi ciioBa: po3ro/iiieHi KOMIT'FOTepHI cuctemu, Oesrneka iH(opMaliii, KpUNTooris, 6JI0KYeiH, KPUIITO-
BaJIIOTH, IPOTOKOJHM KOHCEHCYCY, 3arajibHa TEOpisi ONTUMAIbHHX aJTOPUTMIB, TPOTOKOJ Y3rOJUKEHHS THITY
«proof-of-accuracy.

Blockchain technology: analysis and synthesis / A.M. Kudin, B.A. Kovalenko, I.V. Shvidchenko //
Kibernetika i sistemnyj analiz. 2019. Vol. 55, N 3. P. 164-172.

Abstract. The role of the blockchain technology in decentralization of the modern computer system is
discussed. Authors analyze general model of operation of the blockchain system. The idea of a new type of
consensus protocols (proof-of-accuracy protocol) is proposed. According to authors’ opinion, the new protocol
have the benefits of “proof-of-work” and “proof-of-stake” protocols. The ways of implementation of the
“proof-of-accuracy” protocol are discussed.

Keywords: distributed computing systems, information security, cryptology, blockchain, cryptocurrency,
consensus protocols, proof-of-accuracy consensus protocol.

VK 004.82
MeToa MOCTPOEHHs 3aIOMHHAIONIMX YCTPOICTB €O CBEPXBBLICOKOH IUIOTHOCTHIO 3anucH uHpopmanuu /
H.U. Xopnakosckmii / KubGepHernka u cucremubiii ananu3. 2019. Tom 55, Ne 3. C. 173-181.

Im.: 0. Tabn. 2. bi6miorp.: 13 Ha3s.
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AnHoTanus. PazpaboTan MeTOI OCTPOCHUS 3aIOMHHAIOIINX YCTPOUCTB CO CBEPXBBICOKOH MIIOTHOCTBIO
3aIMCH MH(OPMAINH Ha OCHOBE HCIIOJIb30BAaHMS NPUHIUIIOB PabOTHl MOJEKYIIPHBIX CHCTEM HEHpOHa M ero
snepHbix komnonentoB — JIHK u PHK. IIpeanoskena Mozelns nepeiadu UMITyJIbCOB MEKy CHHAIICaMu Helpo-
HOB U CTPYKTypaMH HEHPOHOB B IpoLecce H3MEHEHHs OPOra YyBCTBUTEIBHOCTU HEHpPOHA B 3aBUCUMOCTH OT
BEJIMYMHBI ToKa. [IpersioskeHHble yCTPOHCTBA MOTYT OBITh HCHOJIB30BAHbI KaK 3alIOMHHAIOIINE MOIYIH HAHO-
Pa3MEpHBIX CEHCOPOB.

KiroueBble ¢j10Ba: CBEpXBLICOKAsI INIOTHOCTD 3alIUCH HH(POPMAIUH, MOJENIb IepeJaiil HMIIyIbCOB MEXIy CH-
HarcaMy HEHpOHOB; 3amuch MHGOPMAIMH HA OPraHUYECKHX HOCHTEISX.

Metoa mo0ynoBH 3amamM’siTOBYBAJILHMX NPHCTPOIB 3 HAABHCOKOI LIiIbLHiCTIO 3amucy iHdopmanii /
M.I. XonakoBebkuii // Kibepuernka ta cucremuuit anamiz. 2019. Tom 55, Ne 3. C. 173-181.

Amnorauisi. Po3po6ieHo meto noOy0BH 3aram’ITOBYBaJIbHUX IPUCTPOIB 3 HAJIBUCOKOIO IUIBHICTIO 3a-
nucy iHdopmarii Ha OCHOBI BUKOPHCTAHHS IIPUHIHUIIB POOOTH MOJICKYIIIPHUX CHCTEM HEHpPOHA Ta HOro siaep-
nux komnonenTiB — JIHK i PHK. 3anpornonoBano Mozens nepeadi iMIyJIbCiB MK CHHAIICAMH 1 CTPYKTYpaMu
HEUpOHIB y mpoleci 3MiHN IOpora YyTIMBOCTI HEHPOHA B 3aJISXKHOCTI BiJ| BEIMYUHU CTPyMY. 3aIPOIIOHOBAHI
IPUCTPOI MOXKYTh OyTH BHUKOPHCTaHI SIK 3aIlaM sITOBYBAaJbHI MOJYJI JUli HaHOPO3MIPHHX CEHCODIB.

KumiouoBi ciioBa: HajBHCOKA IIUIBHICTB 3amUcy iH(pOpMALii, MOJIETb Mepeaadi iMITyIbCiB MK CHHAIICaMH, 3a-
nuc iHdopmanii Ha OpraHiyHMX HOCIfX.

The method of constructing memory devices with ultrahigh density of information recording /
M.I. Khodakovskyi // Kibernetika i sistemnyj analiz. 2019. Vol. 55, N 3. P. 173-181.

Abstract. A method is developed to construct memory devices with an ultrahigh density of information
recording based on the principles of operation of the neuron molecular systems and its nuclear components,
DNA and RNA. A model of impulse transfer between synapses and neuron structures during variation in the
neuron sensitivity threshold as a function of current is proposed. The proposed devices can be used as memory
modules in nanoscale sensors.

Keywords: ultra-high density of information recording; model of impulse transmission between synapses and
neuron structures; record information on organic memory carriers.

VK 004.9
O030p MeTonoB u TexHoJoruii uudopmerpuu / FO.H. I'napyea, O.B. Kanumena, H.B. BopucoBa //
Kubepueruka u cucremubiii ananus. 2019. Tom 55, Ne 3. C. 182-193.

In.: 3. Tabn. 2. Bibmiorp.: 37 Ha3B.

Annotanus. IIpusenen 0630p MeTonoB U TexHonoruil B uHpopMerpun. ONpenescHs! ee 3a1ad U Ha-
npaBieHus. [lokasaHa B3aUMOCBS3b TAaKMX IOHSATHH, Kak HaykoMmeTpus (scientometrics), OuGamomerpus
(bibliometrics), nadopmerpus (informetrie), Bebomerpust (webometrics), anprmerpus (altmetrics). [Ipoananu-
3UPOBAHBI CYILICCTBYIONINE MOJCIH U METObI HHPOPMETPHH, a TaKXKe e¢ aKTyalbHble mpobiiemMsl. PaccmoTpe-
HbI aHATUTUKO-IIOMCKOBBIC HAYKOMETPHYECKHE 0a3bl JAHHBIX U CUCTEMbI, BBISIBIICHBI HX HEOCTATKH M PEUMY-
IiecTBa. BbIIeneHsl XapakTepuCTHKU HAyKOMETPHYECKUX CHUCTEM, UX COCTABILIIOIINE H (haKTOPBI, BIHUSIOLINE
Ha HayKOMETPHYECKHE HHJCKCH. Ha 0CHOBE IIPOBEJEHHOIO HCCIICNOBAHHS C(OPMYIHPOBAHBI IEPCIEKTHBHEIC
HAMPABICHUS PA3BUTHS HAYKOMETPHYECKHX CHCTEM.

KiroueBble cjioBa: HayKOMETpusl, I/IHCI)OpMCTpPIH, HAayKOMETPUYCCKHUE CHUCTEMBI, 6H6HI/IOMeTpI/I‘{eCKI/IC CHUCTEC-
MbI, METPUKH, WHIACKCHI HATUPOBAHUSA.

Orasx MeroaiB Ta TexHojoriii ingopmerpii / FO.M. I'maBueBa, O.B. Kanimesa, H.B. BopucoBa //
KibepHernka Ta cucremHmii anamiz. 2019. Tom 55, Ne 3. C. 182-193.

Anoranis. HaeneHo orisa MeToxiB Ta TexHonoriil B inpopmerpii. BusHaueHo ii 3aj1a4i Ta HanpsIMKH.
TTokazaHo B3a€MO3B’ 130K TaKUX IOHATh, SIK HAYKOMETpist (scientometrics), 6i6miomerpis (bibliometrics), indop-
Mmertpis (informetrie), Bebomerpist (webometrics), ansT™erpis (altmetrics). IIpoananizoBaHo HasBHI MOJeNi 1 Me-
TOIM iHPOPMETPIi, a TakoX ii akTyanbHi mpobiiemu. PO3IIIsIHYTO aHAIITHYHO-TIONIYKOBI HAYKOMETpUYHI 0a3u
JIaHUX Ta CUCTEMH, BUSBIICHO IXHI HEJIOJIIKM Ta mepeBarn. BU3HAYEHO XapaKTePHCTHKU HAyKOMETPHYHUX CHC-
TeM, iXHI CKJIaJ0BI Ta YMHHHUKH, SIKi BIUIMBAIOTh HAa HAyKOMETpUYHI iHaekcu. Ha ocHOBI mpoBeneHOro
JIOCII/DKEHHST C(OPMYJIbOBAHO IEPCHEKTHBHI HANPSIMKUA PO3BUTKY HAyKOMETPUYHUX CHCTEM.

KuouoBi ciioBa: HaykomeTpisi, iHGOPMETpist, HAYKOMETPUYHI CHCTEMH, Oi0OTIOMETPHYHI CUCTEMH, METPHUKH,
1H/IEKCH LIUTYBaHHS.

Survey of informetry methods and technologies / Yu. Hlavcheva, O. Kanishcheva, N. Borysova //
Kibernetika i sistemnyj analiz. 2019. Vol. 55, N 3. P. 182-193.

Abstract. The paper overviews the methods and technologies in informetry. The authors define the tasks
and directions of informetry, show the interaction of terms such as scientometrics, bibliometrics; informetry,
webometrics and altmetrics. Available informetry models, methods and current problems in a rapidly
developing information society are analyzed. The authors review the available analytic-and-search
science-based databases and systems, identify their disadvantages and advantages. As a result of the analysis,
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the characteristics of scientometric systems, their components, and factors that affect scientometric indices have
been identified. On the basis of the study, the authors show the perspective directions of development of
scientometric systems.

Keywords: scientometrics, informetry, scientometric systems, bibliometric systems, metrics, citation indexes.

VK 519.615
MeToa JOKaJIM3aUMM HYJIeH AaHaJIuTHYecKUX (QYHKUMIE Ha ocHoBe oneparopa KpaBuuka /
B.10. Cemenos, E.B. CemenoBa // Knbepuernxa n cucremnsiid anamms. 2019. Tom 55, Ne 3. C. 194-200.

In.: 2. Taba. 1. Bibmiorp.: 6 Ha3Bs.

AHHoTanus. PaccMorpeHa 3aaya JIOKanu3aluy HyJied aHaTIMTHYECKUX (PYHKIMH ¢ OMOILBIO OIeparo-
pa Kpasuuka. [Toxyuens! ¢popmyJibl JUist BBIYUCICHHS 00pa3a onepaTopa KpaBuuka 1y aHaTUTHYECKHX (yHK-
. Ha ocHOBaHMHM 3TOTO NpeIoikKeH HOBBII aIropUTM JIOKaIH3aluK Hysel. [IpuMenenne Metona npoxemo-
HCTPHPOBAHO Ha YHCICHHBIX IPHMepax, BKIIOYAs IOMCK HyJeil n3era-QyHKIUH Prmana.

KurodeBble cj10Ba: HelMHEHOE ypaBHEHME, aHAIMTHYECKAs QYHKIMS, JIOKANU3alus KopHei, omneparop Kpas-
yKKa, pasioxkeHue B pan Teitnopa.

Metox sokajizanii HyJiB aHajdiTHYHHX (YHKUii Ha ocHoBi omeparopa Kpapuuka / B.FO. CemeHnos,
€.B. CemenoBa // Kibeprernka Ta cucremumii anams. 2019. Tom 55, Ne 3. C. 194-200.

AmnoTaunisi. PosrisiHyTo 3amady Jokanizamii HyniB anamitHaHuX (QyHkniit. s 1 po3s’s3aHHS 3acTOCOBA-
Ho onepartop Kpaumka. Otpumano dopmysn st o64ucieHHs 00pasy oneparopa Kpasurka. 3anpornoHOBaHO
ITOPUTM JIOKaNi3alii HyJiB aHATITHUHUX (YHKIINH. 3aCTOCYBaHHS METO/Y IPOAEMOHCTPOBAHO HA YMCEIIBHUX
MPHUKIaAaX, BKIIOYAIOUH MOMIYK HyNIiB ja3era-GyHkuii Pimana.

KurouoBi c;10Ba: Heniniiine piBHAHHS, aHATITHYHA (YHKIIIS, JTOKaNi3alis KopeHiB, onepatop Kpasunka, po3Bu-
HeHHs y psan Teiinopa.

Method for localization of zeros of analytic functions based on Krawczyk operator / V.Yu. Semenov,
E.V. Semenova // Kibernetika i sistemnyj analiz. 2019. Vol. 55, N 3. P. 194-200.

Abstract. Localization of zeros of analytic functions is considered. For this purpose, Krawczyk operator
is used. The formulas for calculation of Krawczyk operator are derived. As a result, algorithm for localization
of zeros is proposed. Application of the method is shown by numerical examples including search of zeros for
Riemann zeta function.

Keywords: nonlinear equation, analytic function, root localization, Krawczyk operator, Taylor’s expansion.
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