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YK 004.2
CTpyKkTypHasi KJIacCH(UKALIMS METOJA0B CHHTE3a MHUKPONPOrPAMMHOI0 aBTOMATa € ONEPAlMOHHBIM

aBTomarom nepexonos / P.M. Badakos, A.A. Bapkanos // KubGepHeruka u cucremuslid aHamus. 2019.
Tom 55, Ne 2. C. 3-9.

In.: 8. Ta6n.: 0. Bibmiorp.: 12 Hazs.

AHHoTanus. [Ipe/y1o’KeHO UCIIOIb30BaTh MPEACTABICHHE METO/I0B CHHTE3a MUKPOIIPOIPAMMHOIO aBTO-
Mara ¢ ONepal[MOHHBIM aBTOMATOM IIEPEXO0I0B B BUJE CTPYKTYPBI, OJIOKH KOTOPOH COOTBETCTBYIOT 3JIEMEHTaM
MaTeMaTHYeCKOW MOoJIeNH aBToMara. Pa3paboTaHbl STk CTPYKTYP, YIUTHIBAIOIINX PAa3IHUMs B HCXOHBIX JaH-
HBIX U Pe3yJbTaTaXx METOJOB CHHTe3a. ONUCAaHHbIC U TTOJJOOHBIC CTPYKTYPBI MOXKHO HCIIOIB30BATh ISl KIIACCH-
(ukanum CymecTByOMUX U pa3padaThiBaeMbIX B OYAyIIEM METOJ0OB CHHTE3a JIaHHOTO KJIacca aBTOMATOB.

KaroueBble c10Ba: MUKPOIIPOrPaMMHBIN aBTOMAT, ONEPALIMOHHBIN aBTOMAT MEPEX0/I0B, METO/I CHHTE3a, Kilac-
cuduKarms.

CTpykTypHa Kiacu(pikanis MeTofiB CHHTe3y MIKpOIPOrpaMHOro aBTOMaTa 3 olepauniiHUM aBTOMATOM
nepexoznis / P.M. Ba6akos, O.0. Bapkanos // Ki6eprernka ta cucremunii anamis. 2019. Tom 55, Ne 2. C. 3-9.

AHoTauis. 3anpornoHOBaHO BUKOPUCTOBYBATH TPEICTABICHHS METO/IB CHHTE3Y MIKPOIIPOrPAaMHOTO aB-
TOMarta 3 ONnepaliiiHuM aBTOMAaTOM MEPEXO/iB Y BUIIISAI CTPYKTYPH, OJIOKH SIKOT BiOBIIAIOTH €JIEMEHTaM Ma-
TEeMaTH4HOI Mojeni aBToMara. Po3poGieHo m’sTh CTPYKTYp, IO BPAXOBYIOTh BiAMIHHOCTI y BXIJIHHMX TaHUX
i pesynbraTax MeTodiB cuHTe3y. Lli ¥ momiOHI CTPYKTYpH MOXYTh OyTH BHKOPHCTaHI Ul Kiachudikamii Te-
HepilHiX Ta Po3poOIIIOBaHMX y MalOyTHbOMY METOIIB CHHTE3y LLOTO KJIacy aBTOMATIB.

Kuro4doBsi ciioBa: MikponporpaMHuii aBTOMaT, oNepaliiHuii aBTOMAT epexoiiB, METO/ CHHTE3y, MaTeMaTHYHA
MOJIeIIb, CTPYKTYypa.

Structural classification of the methods of synthesis of a microprogram finite-state machine with datapath
of transitions / R.M. Babakov, A.A. Barkalov // Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 5. P. 3-9.

Abstract. The authors propose to use the representation of methods of synthesis of a microprogram
finite-state machine with datapath of transitions in the form of a structure whose blocks correspond to elements
of the mathematical model of the finite state machine. Five structures have been developed that take into
account differences in the initial data and the results of the synthesis methods. These and similar structures can
be used to classify the available and future methods of synthesis of this class of finite-state machines.

Keywords: microprogram finite-state machine, datapath of transitions, synthesis method, mathematical model,
structure.

VK 004.855:519.216
BepxHsisi rpaHupa JUIsi CyMMbI KOppeJsiiuii TpeX HHIMKATOPOB B OTCYTCTBHe o0uiero ¢axropa /
A.C. BanaganoB // KuGepneruka u cucremusiii anaimn3. 2019. Tom 55, Ne 2. C. 10-21.

In.: 5. Ta6n.: 0. Bibmiorp.: 9 Ha3s.

Annoranus. ITokasaHo, 4TO B JIHHEHHOI MOJIEH C TPEMsI HHIMKaTOPHBIMU IIEPEMCHHBIMH, IIe Kaxaast
rapa MHANKATOPOB HMEET OTACIbHBIH «IIapHBIi» (HakTop, CyMMa TpeX KOppelsiliiii orpannueHa cepxy. Hapy-
LICHUE YCTAHOBJIICHHOTO HEPABEHCTBA CBHIETEILCTBYET O TOM, YTO Kay3aJbHasi CTPYKTYpa F'eHEPaTUBHOM Mojie-
JIM OTJIMYAETCS OT NpeAIoiaraeMoil. B ciryyae HapyIIeHUs: HEpaBEeHCTBA MOXKHO yTBEPXKIATh, UTO CYIIECTBYET
o0Irast MpUYNHA TPeX MHAUKATOPOB MM YTO OHA U3 HUX Kay3aJbHO BIMSET HAa Ipyryio. OrpaHuueHHe MOXKET
Pe3yNBTaTHBHO IPUMEHSITBCS 1aXKE B CUTYAI[MH HEIOIHON HAOII01aeMOCTH (B YaCTHOCTH, KOT/1a HAaOIIOAAI0TCS
TOJNBKO [IBE WHIMKATOPHBIC IECPEMEHHEIC).

KiioueBble cj10Ba: KOppEIIHsl, OTpaHUYCHHE THUIIA HEPABEHCTBO, IIUKII ¢ TPeMsI KOJUIaiiiepaMu, CKphITast 00-
masi MpUYHHA, CHCTEMa JIHHEHHBIX CTPYKTYpalIbHBIX YPaBHCHUM.

BepxHst Mexa ISl CyMH KopeJsiniii TpboxX iHaukaTopiB 3a BiacyTHocTi cmiibHOro ¢akropa /
O.C. banabanos // Kibepuernka Ta cucremuuii anami3. 2019. Tom 55, Ne 2. C. 3-12.

Awnotaunis. [TokazaHo, 1o B JiHIAHII MOzeIi 3 TPbOMA 1HANKATOPHUMHU 3MIHHUMH, 1€ KOXKHA [apa 1HIu-
KaToOpiB Mae OKPEeMHIl IPUXOBAHUN «IIAPHUI» (AaKTOp, CyMa TPhOX Kopeysiiid oOMexeHa 3Bepxy. IlopymeHHs
BCTAQHOBJIEHOTO OOMEXEHHS CBINYMTH HPO Te, IO Kay3aJbHA CTPYKTypa FEHEpaTHBHOI MOJEII BiIpi3HAETHCS
Bifl mpumymieHoi. Y BHIIAAKy HOPYLICHHS HEPIBHOCTI MOXKHA CTBEP/UKYBATH, IO ICHYE 3arajbHa HMPUYHHA
TPbOX IHIAMKATOPIB, a00 110 OJHA 3 IHANKATOPHUX 3MIHHUX Kay3aJbHO BIUIMBAE Ha iHIIY. OOMEKECHHS MOXKHA
e(eKTUBHO 3aCTOCOBYBATH HaBiTh 32 HEMOBHOI CIIOCTEPE)KYBAHOCTI (30KpeMa, KOJIM CIOCTEPIraroThes TIIbKU
Bl 1HANKATOPHI 3MiHHI).

KaiouoBi ciioBa: Kopesiilis, OOMEKeHHS THITy HEPIiBHICTh, LIMKJI 3 TPbOMa KOJIi30paMu, MPUXOBaHA 3aralibHa
MPUYMHA, CHCTEMa JIIHIMHUX CTPYKTYPAJIbHUX PIBHSAHb.
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Upper bound on correlation sum for three indicators under absence of common factor / O.S. Balabanov //
Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 5. P. 10-21.

Abstract. We demonstrate that in linear model with three indicator variables, where each pair of
indicators is associated by separate hidden pairwise factor, the sum of correlations is upper bounded. The
inequality constraint violation manifests that the underlying causal structure differs from the supposed one. In
the case of the inequality violation, one may suggest that there is a common cause of the three indicators, or one
indicator variable causally influences the other one. The inequality constraint remains efficient under partial
observability (for instance, when two indicators only are observed).

Keywords: correlation, inequality constraint, cycle with three colliders, hidden common cause, linear SEM.

VK 510+004.94
KoHCTPYKTHBHO-IIPOyKIIMOHHOE TIpeJCTaB/IeHHe reoMerpuyeckux ¢pakraios / B.U. Illunkapenko //
Kubeprernka u cucremubiii aHamms. 2019. Tom 55, Ne 2. C. 22-35.

In.: 28. Tab6n.: 0. Bi6miorp.: 11 Ha3B.

AnHoTtanus. [IpeioxeH KOHCTPYKTHBHO-TIPOIYKIMOHHBIH MOIX0/ MOPOXKIACHUS (HPAKTAIOB, KOTOPBIi
sIBIIsieTCs Oosiee OOIINM, YeM APYTHe H3BECTHBIC MOAXO0bL. [1oKka3aHbl BO3MOXKHOCTH PHMEHEHHs OOJIBIOI Ba-
PHATUBHOCTU aTPUOYTHKU U UCXOHBIX JJIEMEHTOB ()OPMHUPOBAHUS (PAKTAIOB, a TaKKe KOMOUHUPOBAHHS
¢paxranos B MyasTH(dpakTanax. Bosmoxnocta popmupoBanus hpaKkTaaoB pacIIMPEHBI IyTeM yCTPAHEHHs He-
00XOMMBIX MPH APYTHX IOAX0AaX orpaHnueHuil. [IpeanoKeHHbIH MOAXO0 MO3BOIHI YCTAHOBUTH HECKOJIBKO
HEU3BECTHBIX paHEe CBONCTB APOOHOH PasMEPHOCTH, KOTOPbIE 3aKIIOYAIOTCS B BOSMOXKHOCTH €€ H3MCHEHUs
B Ipoliecce MOPOXKACHHs (paKTana W HECOBNAJCHUs APOOHBIX pa3MepHOCTeH mpejena GopM B mporecce Io-
POXKICHUS M TIpEeJebHOrO (pakTana. JlaHo mpocToe ONpeseNieHHe AeTEPMUHUPOBAHHOTO I'€OMETPHYECKOTO
(paxrana, yYHNTHIBAIOIIETO BCE XapaKTepPH3YIOIINE ero CBOMCTBA.

KimoueBble cji0oBa: KOHCTPYKTOp, (pakTan, MyabTHOpaKTaa, IpoOHas pasMEepHOCTb, TPEYroiabHUK CepruH-
CKOro, (paxrajbHas I'€OMETpHsI.

KoncTpykTHBHO-IpOAYKUiliHEe 300pa:keHHss reoMeTpuyHux ¢pakranis / B.I. IHunkapenxo //
KiGepueruka ta cucremuuii anamiz. 2019. Tom 55, Ne 2. C. 22-35.

AHoTanis. 3anpornoHOBaHO KOHCTPYKTHBHO-TIPOMYKIIHHUN MiIXiJ NMOpOKeHHs (pakTaiiB, sKuil €
OLIBII 3arajIbHUM, HDK iHON Bimomi migxoxu. [Toka3aHo MOMKIIMBOCTI 3aCTOCYBAHHS BEJIMKOI BapiaTHBHOCTI aT-
PHOYTHUKH i BUXiTHHUX €IIEMEHTIB (popMyBaHHS (paKTaliB, a TAKOXK KOMOIHYBaHHS ()paKTaliB y MyIbTH(paKTa-
nax. MoxiuBocTi (popMyBaHHS (ppaKTaiB pO3UIMPEHO NUITXOM YCYHEHHs HEOOXIIHUX JUIsl IHIIMX TiX0/iB 00-
MEKeHb. 3alpONOHOBAHUI MiJXiJ 103BOJIMB BCTAHOBHTH KiJIbKAa HEBIJJOMHMX paHille BIACTHBOCTEH IPOOOBOT
PO3MIPHOCTI, IO MOJATAIOTh Y MOKIIMBOCTI 1l 3MiHH B IPOLeCi MOPOIKEHHS (hpakTany i po30iXKHOCTI IpoOOBUX
po3mipHOCTe#H rpaHuni GopM y mpoleci HOpOIKEHHS 1 rpaHudHOro (pakraity. HaBeneHo npocre BU3HAUCHHS
JIETepPMIHOBAaHOTO T'€OMETPHYHOro (hpaKTaiy, sike BpaxoBye yci Ioro XapaKTepHCTHKH.

KuiouoBi ciioBa: KOHCTPYKTOp, (bpaktai, MyabTH(paKTa:, ApodoBa po3MIpHICTh, TPUKYTHHK CepriHChKOTO,
(pakTasbHa TEOMETPIs.

Constructive-synthesizing representation of geometric fractals / V.I. Shynkarenko // Kibernetika i
sistemnyj analiz. 2018. Vol. 54, N 5. P. 22-35.

Abstract. A constructive-production approach to the generation of fractals is proposed, which is more
general than other known approaches. The possibilities of application are shown: great variability of the
attributes and initial elements of the formation of fractals; combination of fractals in multifractals. The
possibilities of fractal generation are extended by eliminating the constraints necessary for other approaches.
The proposed approach allowed us to establish several properties of fractional dimension that were previously
unknown, which allow its change in the process of fractal generation and mismatch of fractional dimensions of
the form limit in the process of generation and the limiting fractal. A simple definition of a deterministic
geometric fractal that takes into account all the characteristic properties is given.

Keywords: constructor, fractal, multifractal, fractional dimension, Sierpinski triangle, fractal geometry.

YK 004.93

Kiacrepuzamusi mocjieqoBaTeJbHOCTel BHIEOJAHHBIX HA OCHOBEe TIapMOHHYEeCKHX A-cpexHux /
C.B. Mamrraaup, M.H. Croadosoii, C.B. SIkoBiaeB // KubepHneruka u cucremHbiii ananus. 2019. Tom 55,
Ne 2. C. 36-43.

In.: 3. Tabn.: 0. Bibmiorp.: 22 Ha3s.

AnHoTanusi. PaboTa MOCBSIEHA CErMEHTAIMH—KIIACTEPH3AI[MH BH/ICOIIOCIIEI0BATEIBHOCTEH C TTIOMOIIBIO
aHaM3a MHOIOMEPHBIX BPEMEHHBIX IOCieqoBaTeabHOCTel. [Ipeoker Moaxon K MCIOIb30BaHUIO TIIyOOKOH
UTEPaTHBHOH BPEMEHHOI Je(opMali COBMECTHO C MAaTPHYHBIM METOOM IapMOHHYECKHX k-cpefaHux. Taxas
TIpoLIelypa CerMeHTalHi—KIaCTepPU3aluy B OTIIMYHE OT TPaJUIUOHHOTO [0/IX0/1a HeYyBCTBHTENbHA K HaYaJIbHO-
My BBIOOpPY LIEHTPOUJIOB, YTO OCOOCHHO YIOOHO B YCIIOBHSIX aHAJIN3a IPOH3BOJIBHBIX JaHHBIX OOJIBIINX 00BEMOB.

KittoueBble cJI0Ba: CerMeHTallNsl, KIACTEPU3allHsl, MHOTOMEPHbIE [OCIIEI0BATEIIbHOCTH, BU/ICO, JHHAMUYECKast
nedopmarus.
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Knacrepusauis nociigoBHocTeii Bigeoganux Ha ocHOBi rapmouiynux k-cepennix / C.B. Mamradnip,
M.I. Croabosuii, C.B. SIxoBues // Kibepretuka Ta cucremunii ananis. 2019. Tom 55, Ne 2. C. 36-43.

AHoTanis. PO3rsIHYyTO CerMeHTallil0—KJIacTepU3aLiio BiICONOCIIiIOBHOCTEI 3a JOMOMOroI0 aHaii3y 6a-
TaTOBHMIPHUX YaCOBHX IOCIIIOBHOCTEH!. 3aIpONOHOBAHO MiAXiJ ISl BUKOPUCTAHHS TIMOOKOI iTepaTHBHOI Ya-
coBoi fedopmarii pazoM 3 MATPHIHIM METOIOM FapMOHIUHUX k-cepeqHix. Taka mporemnypa cerMmeHTamii—Kkac-
Tepu3alii Ha BiIMiIHY BiJ TpaJuLi{HOrO MiIXOQy HE € YYTJIMBOI JO MOYaTKOBOTO BHUOOPY LEHTPOINiB, II0
0CcOOJIMBO 3pY4HO B YMOBAax aHalidy JOBUIBHUX JaHUX BEIMKHX OOCSATIB.

Kitto4oBi ciioBa: cerMeHTallis, KJiacTepu3allis, 0araToBUMipHi MOCIIIOBHOCTI, Biieo, JMHaMIuHa aedopMallis.
Video sequences clustering by the k-harmonic means / S.V. Mashtalir, M.I. Stolbovyi, S.V. Yakovlev //
Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 5. P. 36-43.

Abstract. The study is devoted to segmentation—clustering of video sequences by the analysis of
multidimensional time sequences. An approach is proposed for using an iterative deepening time warping in
conjunction with the matrix harmonic k-means. This segmentation-clustering procedure, unlike the traditional approach,
is insensitive to the initial centroids selection, which is especially useful in the analysis of arbitrary mass data.

Keywords: segmentation, clustering, multidimensional sequences, video, dynamic time warping.

VK 681.61
Jloka3aTe/IbCTBO TeopeM B HeYeTKOI JIOTHKe HAa 0CHOBe CTPYKTYpHoii pesosnonnn / F0.5. Camoxsaiios //
Kubepnernka u cucremubiii anamus. 2019. Tom 55, Ne 2. C. 44-58.

In.: 0. Tabn.: 0. BiGmiorp.: 22 Ha3s.

AHHoTanus. PaccMOTpeH Moaxo/1 K JI0Ka3aTelIbCTBY TEOPEM C HEUETKOM U HE BIIOJIHE HCTUHHON apryMeH-
Tasued. B kadyecTBe mpaBmiIa J0Ka3aTEIBHOTO PACCYKICHHS HUCIOIB3YETCsl KOMIIO3HI[MOHHOE TPABUIIO BBIBOJA
JI. 3aze, a ero mpoueaypHas peannsaius OCyIIECTBISIETCS MEXaHH3MOM OIpoBeprKeHus. B kauecTBe Takoro me-
XaHU3Ma IPEUIOKeHa CTPYKTYpPHAs Pe30TIOnust (.S -pe30Iromus), KoTopast sIBsieTcs: 0000MeHIeM IIPUHIINIA Pe-
30JTI0IMH Ha HEUYETKHE YTBEpIKICHHMS. S-pe30IIIOLHs OCHOBAHA HAa CEMAHTHUCCKHX HHIEKCAX JIUTEP M UX CXO-
ncrBe. CeMaHTHYECKHUE MHJICKCHI SIBIISIOTCS CYIIECTBEHHBIM MOMEHTOM S -pe3ostonuu. OHU coaepkat uHpopma-
1110, KOTOPast HCIOJIb3YETCs B KAYECTBE YIPABIISIOLICH B POLIECCE BBIBOJA. A CXOJCTBO 3aKIIIOYACTCS B IIOUCKE
JIUTEP UL OTydYeHus S -pe3obBeHThl. KoMIuekcnpoBaHne KOMITO3UIMOHHOTO MpaBuia BbiBoza JI. 3azxe u S -pe-
30JTFOLMH TIO3BOJISIET, C O/IHOM CTOPOHBI, CHSITH MPOOIIeMy KOPPEKTHOCTH PE30JIbBEHT B HEUETKOM JIOTHKE, a C ApY-
roil — 00ecneunTh Pery/sIpHOCTB Ipolecca J0Ka3aTe/IbCTBa KaK B ABY3HAUHOMU, TaK M B HEUSTKOI JIOTHKE.

KurodeBble c10Ba: aBTOMaTHYECKOE JIOKA3aTEIbCTBO TEOPEM, HEUETKAs TeOpeMa, NPUHIIUI PEe30JIIONHHI, He-
4eTKas JIOTHKA, TPHOJIMKEHHBIC PAcCy K IeHHs, 00001IeHHOE TpaBmiio modus ponens, KOMIIO3HI[HOHHOE IPaBH-
JI0, HEYETKHE MPEIUKATHI, HEYeTKHE M JIMHTBHCTHYECKHE IIEPEMEHHEIE.

JloBeeHHs1 TeopeM Yy HeuiTkiii Jiorini Ha ocHoBi crpykrypHoi pe3zosmonii / FO.51. Camoxsasios //
KibepHernka Ta cucremHumii anamiz. 2019. Tom 55, Ne 2. C. 44-58.

AnoTanis. Po3risHyTO MiXiJ 10 JOBEJEHHS TEOPEM Y HEUiTKiil JIOTII i He IIKOM iCTHHHOI apryMeH-
Taniero. SIK IpaBHIIO JOKa30BOr0 MipKyBaHHSI BUKOPHCTOBYIOTH KOMIIO3MLiifHe mpaBmio BuBenenus JI. 3axe,
a Horo mpoleaypHa peanizailis 3IiHCHIOETBCS MEXaHi3MOM crpocTyBaHHs. CTpykTypHa pesoirouis (S-peso-
JIFOLLIST), SIKA € y3araJbHeHHSIM PUHIHITY PE30JIIOLIil Ha HEUiTKI TBEP/DKCHHS, 3aIIPOIIOHOBAHA SIK TAKUH MEXaHi3M.
S -pe3omnronisi 6a3y€eThCsl HA CEMAHTUYHMX iHJEKCaxX JIiTep 1 iXHil cxokocTi. CeMaHTUYHI iHIEKCH € ICTOTHUM MO-
MeHTOM S -pesomonii. Boun Mictsth iHdOpMalio, sika BHKOPUCTOBYEThCS SIK KEpiBHA y Mpoleci BHBOAY, a
CXOXICTB HOJIATAE y TOLIYKY JIITep JUIsl OTPUMAaHHsI S -pe30sibBeHTH. KOoMIUIeKCyBaHH KOMITO3HIIIHHOTO MpaBia
BuBoay JI. 3aze i S-pe3osonii 103BOJISIE, 3 OJJHOTO OOKY, 3HSTH IPOOJIEMy KOPEKTHOCTI PE30JIbBEHT B HEUITKIi
JIOTiI, @ 3 IHIIOTO — 3a0e3MEUNTH PErYILIPHICTE NIPOIIECy AOBEICHHS SIK B IBO3HAYHI, TaK 1 B HEWITKiif JIoTimi.

KumiouoBi cjioBa: aBTOMaTHyHE JOBEICHHS TEOPEM, HEWiTKAa Teopema, IMPHUHLHI PE30IIIOLii, HewiTKa JIoTiKa,
HaOIKEHI MIpKYBaHHS, y3arajJbHEHe NpaBmwio modus ponens, KOMIO3HI[IHHE MPaBHIO, HEWITKI MPEAUKATH,
HEYiTKi 1 JIHIBICTHYHI 3MiHHI.

Proof of theorems in fuzzy logic on the basis of structural resolution / Yu.Ya. Samokhvalov // Kibernetika
i sistemnyj analiz. 2018. Vol. 54, N 5. P. 44-58.

Abstract. The author considers the approach to proof of theorems with fuzzy and not quite true
argumentation. In this approach, the Zadeh composition rule of correctness is used as a rule of evidence, and its
procedural implementation is carried out by refutation mechanism. As such a mechanism, a structural resolution
(S-resolution) is proposed, which is a generalization of the principle of resolutions to fuzzy statements.
S-resolution is based on semantic indices of letters and their similarity. Semantic indices are a key point of
S-resolution. They contain information that is used as a control for the derivation process. And similarity
implies finding letters to get S-resolvent. Combining the Zadeh compositional derivation rule and S-resolution
allows, on the one hand, solving the problem of correctness of resolvents in fuzzy logic, and on the other hand,
ensuring the regularity of the proof process in both two-valued and fuzzy logic.

Keywords: automatic proof of theorems, fuzzy theorem, principle of resolutions, fuzzy logic, approximate
reasoning, generalized rule of modus ponens, composition rule, fuzzy predicates, fuzzy and linguistic variables.
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CHUCTEMHHUIA AHAJI3 SYSTEMS ANALYSIS

VK 519.7
IIpo6iaemMa MaTeMaTHYecKoii MHTepnpeTanuu AaHHbIX. I. CHCTEMBI ¢ cOCPeI0TOYeHHBIMH IapaMeTpaMu
/ B.®. I'ybapes // Kubeprueruka u cucremublii ananus. 2019. Tom 55, Ne 2. C. 59-72.

In.: 1. Ta6n.: 0. Bibmiorp.: 10 Ha3zs.

Annotanus. PaccMoTrpeHa npo6iaemMa HHTepIpeTaliy JaHHBIX, IOTyYeHHBIX B OKCIICPHMEHTAIBHBIX UC-
CJICZIOBAHMSX, KaK HEKJIACCHYECKasi MATEMATHYECKast 3a/[a4a, KOTOpasi B GOJIBIIMHCTBE CIIy4acB SIBIICTCS B LIMPOKOM
CMBICJIE HEKOPPEKTHO TMOCTaBJIEHHOM. VcTonb30BaHa TonomHUTebHAsS MHpopMalms 00 00beKTe B BUIE YpaBHEHHI JIO-
KaJIbHBIX CBSI3ei, OIPE/ICIIONIMX €ro 3aMKHYTYIO WM HE3aAMKHYTYIO MaTeMaTHYecKyt0 Mojienb. OIHMCaHb! HPOLIE/ypbI pe-
TYJISIPU3ALIAH, TIO3BOJISFOLLE HAXOAUTh MPAKTUYECKH MPHUIOIHBIC PEIICHNS, COITIACOBAHHBIC C MMCFOLLIMMHUCS JIAHHBIMH.

KitioueBble ¢10Ba: SKCIIEPUMEHTATBHBIE TAHHBIC, MATEMATIYECKAsT MOJIEITb, HHTEPIPETALS, HEKOPPEKTHOCTD, PETYIBIPH-
3aWs, PEAYKIMs MOJEIH, OOOOIIEHHOE peIlCHHe, BapHalMOHHBIA METOJ.

IIpoGaema maremaTuynoi iHTepnperanii mammx. I. Cucremm i3 30cepefskeHMMH napamerpaMu /
B.®. I'yoapes // Kibepueruka Ta cucremumii anami3. 2019. Tom 55, Ne 2. C. 59-72.

AHorauis. Po3risiHyTo npoOiieMy iHTeprperaii JaHuX, OTPUMaHUX B €KCIIEPUMEHTAIBHHUX JIOCIIKeH-
HSIX, K HEKJIACUYHY MaTeMaTU4HY 3a/Jady, 0 y OUIBIIOCTI BUIMAJKIB € B IIUPOKOMY CEHCI HEKOPEKTHO TOCTaB-
neHoro. BukopuctaHo 1oaatkoBy iH(opMaio mpo 00’€KT y BUIIIAI PIBHSHD JIOKAJbHHUX 3B’SI3KIB, SIKi BU3HA-
YaloTh HOro 3aMKHYTY a00 HE3aMKHYTY MaTeMaTHYHy MoJeb. ONMUCaHo MpOoLeypH perysisipu3aril, 1o 103B0-
JSIFOTh 3HAXOJWTH INMPAKTHYHO HPHUAATHI PO3B’SI3KH, y3TO/DKEHI 3 HAsIBHUMH JaHUMH.

KiiouoBi cioBa: exkcrepuMeHTadbHI [aHi, MaTeMaTH4Ha MOJEb, IHTEPHPETAIlis, HEKOPEKTHICTb,
perysipu3anisi, peayKuisi MO/, y3araJbHEHHI pPO3B’s30K, BapialiflHUA METOA.

Problem of mathematical data interpretation. I. Systems with lumped parameters / V.F. Gubarev //
Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 5. P. 59-72.

Abstract. Interpretation problem for data obtained in experimental research is considered as
a nonclassical mathematical problem, which generally is ill-posed in many cases. Additional information in the
form of equations of local constraints that define its closed or open mathematical model are used for this.
Regularization procedures are described, which make possible to find applicable solutions consistent with
available data.

Keywords: experimental data, mathematical model, interpretation, incorrectness, regularization, model order
reduction, general solution, variational method.

VK 517.9:519.6
OO0 onHoil o0paTHON 3a1ave /I YPAaBHEHHS] aHOMAJbHOWH AuPy3un ¢ OGUNOPAIKOBOIl NMPOU3BOAHOI
Xunspepa / B.M. By1aBankuii / Kubepreruka u cucremustii anamms. 2019. Tom 55, Ne 2. C. 73-81.

In.: 0. Tabn.: 0. Bi6umiorp.: 27 Ha3s.

AHHOTanus. BhIIOIHEHa IOCTAaHOBKA ¥ TIOJIYyUYECHO pEelIeHHe 00paTHOW 3a71aui 10 ONPEICICHUI0 (yHK-
IMU TI0JI1 U 3aBUCSINECH OT T€OMETPUYECKOI IepeMeHHON (DYHKIHMN MCTOYHUKA I yPABHEHHS] aHOMAJILHOU
muhdy3un ¢ OUIOpsAKoBOH ApoOHOI npon3BoaHOH Xuib(epa U IepeMeHHBIM HallpaBJICHHEM BpEeMEHH. Y CTa-
HOBIICHBI CYIIECTBOBAHHE M CIMHCTBEHHOCTh DELICHHS JaHHOH 3aJadu.

Kuroudesblie cioBa: anomanbHas auddysus, 1pobHo-1nddepeHnnanbaoe ypaBHeHne Iuddy3un, OUmnopsmko-
Basg Npom3BojHas XWib(epa, ypaBHEHHs C NMEPEMEHHBIM HAlpaBICHHEM BPEMEHH, oOpaTHas 3ajava.

IIpo oany obepueHy 3aaa4y JJIsi PiBHSHHA aHOMAaJbHOI 1u(Yy3ii 3 GinopsakoBo noxignow Xinsdepa /
B.M. ByaaBaubkmii // Kibeprernka Ta cuctemuuil anamiz. 2019. Tom 55, Ne 2. C. 73-81.

AHoTanis. BUKOHaHO ITOCTaHOBKY Ta OTPHMAHO PO3B’ 30K 00CPHEHOT 3a1a4i 00 BU3HAYCHHS (YHKIIT
TIOJISL Ta 3aJISKHOI BiJ TeoMeTpudaHOi 3MiHHOI (PyHKIIT mKeperna Uit piBHSHHS aHOManbHOI nudysii 3 6imopsn-
KOBOIO JIp000BOIO MOXigHOK Xigbdepa Ta 3MiHHMM HampsMKOM 4acy. BCTaHOBIIEHO iICHyBaHHS Ta €IUHICThb
pO3B’s3Ky wi€l 3amaui.

KmrouoBi cioBa: anomanbha audysis, apoOoBo-pudepenuiiine piBHAHHS audyii, OimopsakoBa IoxigHa
Xinbepa, piBHSAHHS 31 3MIHHMM HampsMOM dYacy, oOepHEeHa 3ajada.

An inverse problem for anomalous diffusion with bi-ordinal Hilfer’s derivative / V.M. Bulavatsky //
Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 5. P. 73-81.

Abstract. The formulation is completed and solution of the inverse problem is obtained for determining
the field function and the function dependent on the geometric variable source for the anomalous diffusion
equation with bi-ordinal Hilfer’s fractional derivative and variable direction of time. The existence and
uniqueness of the solution of the considered problem are established.

Keywords: anomalous diffusion, fractional differential diffusion equation, bi-ordinal Hilfer’s derivative,
equations with variable direction of time, inverse problem.
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VK 681.5.015:007
Hape:kHocTHOe NPOEKTHPOBAHUE YCIOBUI 1eSITEJIbHOCTH YeJIOBEKAa HA OCHOBE He4eTKOi nepgexTHocTH
/ Al Pormreiin / Kubepuernka m cucreMmusiii anamus. 2019. Tom 55, Ne 2. C. 82-95.

In.: 5. Tabn.: 7. Bibmiorp.: 20 Hazs.

AnHoTanus. IIpennoxeH METOI PAHKUPOBAHUS BapHAHTOB YCIOBHIl JEATEIbHOCTH YEIOBEKa, BIUSIO-
[IUX HA HAJEKHOCTh €ro ACHCTBHIA, 63 TPYIOEMKOr0 BBIYHCICHHS BEPOSTHOCTH omMOKH. B ocHOBY Merona
TI0JIOKEHEI CIICIUATIBEHO BBEACHHOE MOHATHE HEUESTKOI MepheKTHOCTH U TeOPUsl PUHATUS PEIICHUH B yCIOBY-
SIX HedeTKocTH. [TokazaHo, 4TO JaHHBIA METOJ MOXKHO HCIIONB30BAaTh KaK CAMOCTOSTENIBHO, TAK U B COUCTAHUH
¢ u3BectHbiIM CREAM-MeTo10M onpeiesieHnst Kiiacca HaJeKHOCTH Ha OCHOBE Ka4eCTBEHHBIX OLICHOK YCIIOBHI
JiedTenbHOCTH. [IpoIleMOHCTPHPOBAHO COBNAJCHHUE PE3YJIbTATOB, MOJIYYCHHBIX HPEITIOKEHHBIM METOJOM He-
YeTKOW NepEeKTHOCTH U Ha OCHOBE BEPOSTHOCTEH OIIMOOYHBIX JICHCTBHH.

KiioueBble ci10Ba: yCIOBHS ACSITEILHOCTH, BEPOSTHOCTH ONIMOKU YENIOBEKA, HEUCTKHU JIOTMYCCKUH BBIBOJ,
HeyeTKasi Mep(eKTHOCTb, MEPECCUCHHE HEYETKUX KPUTEPUCB.

HapiiinicHe TNpoeKTYBaHHsI YMOB JisUILHOCTI JIFOAMHHM HAa OCHOBi HewiTkoi mnepdgexTHOCTI /
O.I1. Pormrreiin // Kibepuernka Ta cucremuuii anamiz. 2019. Tom 55, Ne 2. C. 82-95.

AHoTanis. 3anpoIOHOBAHO METOJ PaHXXUPYBAHHS YMOB IisUIbHOCTI, sIKi BIUIMBAIOTh HA HANIHHICTB, 6e3
TPYZOMICTKOTO OOYMCIEHHS HMOBIpHOCTI MOXMOKKM. Meroa 0a3yeTbcs Ha CHELialbHO BBEJICHOMY HOHSTTI
HEYiTKOI MepdeKTHOCTI Ta Teopii MPUIHSTTA pilliecHb B yMOBax HewiTKocTi. [TokazaHo, 110 3alpOnoHOBaHUI Me-
TOJ MOKHAa BHKOPHCTOBYBATHU SIK CAMOCTIiHO, Tak i pa3oM 3 BitomuM CREAM-MeTonoM BU3Ha4YeHHs Kiacy
HaJIIHOCTI Ha OCHOBI SIKICHUX OILIIHOK YMOB JisuIbHOCTI. [IpoieMOHCTPOBaHO 30ir pe3yibTaTiB, OTPUMAHHX 3a-
MPOIOHOBAHUM METOZOM HEYITKOI Mep(eKTHOCTI I Ha OCHOBI HMOBIPHOCTEH MOMMHJIKOBHX Jii.

KumiouoBi cs1oBa: yMOBH JAiSUTBHOCTI, HMOBIPHICTD TOMHJIKM JIIOJAWHU, HEYITKE JIOTIYHE BHUBEICHHS, HEUITKa
nep(eKTHICTh, TEPETHH HEYITKUX KPHUTEPIiB.

Reliability-based design of human performance conditions using fuzzy perfection / A. Rotshtein //
Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 5. P. 82-95.

Abstract. A method is proposed for selection of performance conditions that affect the human reliability
without time-consuming calculation of the probability of human error. This method is based on the specially
introduced concept of fuzzy perfection and theory of decision-making under fuzziness. It is shown that the
proposed method can be used both independently and together with the well-known CREAM method of
determining the reliability class based on cognitive assessments of human performance conditions.

Keywords: performance conditions, probability of human error, fuzzy logic inference, fuzzy perfection,
intersection of fuzzy criteria.

YK 519.24

PaBHoBecHe B MOJeJIsIX MONMYJSIUOHHOI reHeTuku Paiita—®umepa / /I.B. Kopoawok, B.C. Kopouarwk //
Kubepuetnka u cuctemubiii anamus. 2019. Tom 55, Ne 2. C. 96-101.

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

AnHoranus. Jlns MyJnbTHBapHaHTHBIX Mojeneil Paiita—®uriepa B MOMyISILIMOHHON TEHETHKE BBEICHBI
PaBHOBECHBIC COCTOSTHHUS, BBIPAKEHHBIC (IYKTyalMsIMUA BEPOSITHOCTHBIX OTHOIICHHM, B OTINYHE OT TPAIUIIU-
OHHO HCIIONB3YeMBbIX (IyKTyalnii, BEIpaKaeMbIX Pa3HOCTBIO MEXKTY TEKyIIeH BEIUYHHON CIIy4aifHOro mporec-
ca U ero paBHOBECHBIM 3HadeHHeM. [Toka3aHo, 4To Toraa apeioBas coCTaBIIONIAs AMHAMUYECKOTO porecca
YacTOT TCHOB, IEPBOHAYAIBHO BBEJCHHASI KAK OTHOLICHUE JBYX KBAaAPATHYHBIX (opM, Ipeodpasyercst B KyOu-
YeCKyI0 Mapadoly ¢ HEKOTOPHIM KOd()(HIMEHTOM HOPMHPOBKU.

KiroueBble ciioBa: mogenb Paiita—@uiepa, HOMyISIMOHHAS TEHETHKA, SBOJOLMOHHBIN MPOLECC, PAaBHOBECHOE
COCTOsIHHE, (DIIYKTyalii BEPOSTHOCTHBIX OTHOLICHHH.

PiBHoBara B Mojensix momyJsiniiiHoi reHerukun Paiita—®imepa / I.B. Kopoawk, B.C. Kopoawk //
KibGepuetnka ta cuctemuuii anamiz. 2019. Tom 55, Ne 2. C. 96-101.

Anorauis. J[ns MyneTHBapianTHUX Mozeneil Paiita—®imepa B momyssiiHiil TeHeTHII BBEJCHO PiBHO-
B&KHI CTaHH, BUPaXeH] (GIyKTyauisMu iIMOBIPHICHHX BiZHOIICHB, IO BiAPI3HAIOTHCS BiJ TPAJULIHHO BUKOPHUC-
TOBYBaHUX (IIyKTyalliil, BUPAKECHUX DI3HHUIEI0 MDK MOTOYHUM 3HAYCHHSIM BHIIAJKOBOIO IMPOLECY Ta HOro
PIBHOB@)KHHMM 3Ha4eHHsIM. [[0Kka3aHo, 1110 Toxi ApeiidoBa KOMIIOHEHTA JUHAMIYHOTO MPOLECY TCHETHYHHUX Yac-
TOT, CIIOYATKY BBEJICHA SIK BIJHOIUCHHS BOX KBajpaTH4HUX (HopM, TpaHchOopMyeThCs B KyOiuHy mapabony 3
MEBHUM KOE(Ili€eHTOM HOpMati3arii.

KumrouoBsi cioBa: mozens Paiira—®iniepa, nomyssuiiiHa reHeTHKa, eBOJIOLIHHIN Hpoliec, pIBHOBAXKHHUN CTaH,
¢urykryanii WMOBIPHICHUX BiJHOIICHB.

Equilibrium in Wright—Fisher models of population genetics / D. Koroliouk, V.S. Koroliuk // Kibernetika i
sistemnyj analiz. 2018. Vol. 54, N 5. P. 96-101.

Abstract. For multivariant Wright—Fisher models in population genetics, we introduce equilibrium states,
expressed by fluctuations of probability ratio, in distinction of the traditionally used fluctuations, expressed by
the difference between the current value of the random process and its equilibrium value. Then the drift
component of the gene frequencies dynamic process, primarily expressed as a ratio of two quadratic forms, is
transformed into a cubic parabola with a certain normalization factor.

Keywords: Wright-Fisher model, population genetics, evolutionary process, equilibrium state, fluctuations of
probability ratio.
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VK 519.6

MeToabl JIMHEIHOH ajaredpsl B 3aJa4ax HMCC/IeJOBAHUS HEKOTOPBIX KJIACCOB HEJIMHEHHBIX JHCKPETHO
npeoGpasyrommx cucrem. II. CucreMbl ¢ aANTHBHO BbIde/eHHON HeauHeiliHocTbI0O / B.A. Crosin //
Kubepreruxa n cucremusii anamms. 2019. Tom 55, Ne 2. C. 102-107.

In.: 0. Tabn.: 0. BiGmiorp.: 6 Ha3B.

AnHoTanus. [1ocTpoeHbI NceBIOPENIeHHsT JUCKPETHO NPeoOpa3yoUX CHCTEM, JIMHEHHAs 9acTh KOTO-
PBIX JOIOJIHEHA HEMHHEHHOCTSMH, HOIy9CHHBIMH HOCTIE IeKapTOBOIO IPeoOpa30BaHUs BXOJHOTO BEKTOPA MIH
UTEPAlHOHHOTO YTOYHEHHs MATPUYHOTO sapa mpeoOpasoBarers. MccienoBaHbl TOYHOCTh U OJHO3HAYHOCTH
MHOYKECTBA CPeHEKBAAPATHUCCKUX MPHOIIKEHUH K 00paleHuIo MaTeMaTHIECKOi MOZIeNH peodpa3oBaTes.
PaccmoTpeHB! KBapaTUUECKH HEIMHEHHbIE CUCTEMBI U CHCTEMBI C IPOM3BOJILHBIM NTOPSAKOM HEIMHEHHOCTH.

KiroueBble c10Ba: nceBnooOpamieHne, HeMMHEHHbIe AUCKPETHO MPeoOpasyIoNnue CHCTEMbl, HeTHHEeHbIC al-
reOpanyecKue CHUCTEMBI, HEIHHEHHbIC HTEPALMOHHO yTOYHSIEMbIE CHCTEMBI.

Mertoan miniiinoi anare6pm B 3agavax JAOCTIUKeHHSI JesIKHX KJaciB HeJiHIHHUX JAHMCKPeTHO
neperBopoBanbHuX cucreM. II. Cucremu 3 axuTHBHO BHUJiIeHol HeldiHiiimicrio / B.A. Crosin //
Kibepnetnka ta cuctemuuii anamiz. 2019. Tom 55, Ne 2. C. 102-107.

Amnotanis. I1o6ynoBaHO INCEBIOPO3B’S3KH AMCKPETHO NEPETBOPIOBAIBHUX CHCTEM, JiHiifHa dYacTHHA
SIKMX JIOTIOBHEHA HENIIHIMHOCTSAMH, OTPUMAaHUMU MICIS I€KapTOBOrO MEPETBOPEHHS BXIJHOrO BEeKTOpa abo ite-
paLifHOr0 YTOYHEHHS MAaTPUYHOTO SJIpa MepeTBoproBaya. JJoCiiKeHO TOUHICTh Ta OJHO3HAYHICTh MHOXHHH
CepeIHbOKBA/IPATHYHUX HAOIIKEHb 10 0OCPHEHHS MaTeMaTHYHOI MOJEINI IepeTBopioBaya. PO3IIsSHYTO KBajl-
PAaTUYHO HEINIHIFHI CHCTEMM Ta CHUCTEMH 3 JIOBUIBHHM IOPSJIKOM HEJiHIHHOCTI.

KuiouoBi ci10Ba: 1nceBnoo0epHEHHs, HENHIMHI AMCKPETHO MEPETBOPIOBAIbHI CUCTEMH, HENiHIMHI anreOpaivni
CHCTEMH, HEiHIIHI iTepauiiiHo yTOYHIOBAIbHI CHCTEMH.

Linear algebra methods in problems of the analysis of certain classes of nonlinear discretely
transformative systems. II. Systems with additionally highlighted nonlinearity / V.A. Stoyan // Kibernetika
i sistemnyj analiz. 2018. Vol. 55, N 2. P. 102-107.

Abstract. Pseudo-solutions of discretely transformative systems are generated; their linear part is
complemented with nonlinearities obtained after the Cartesian transformation of input vector or iterative
specification of matrix transformer kernel. Sets of root-mean-square approximations to inversion of
mathematical model of the transformer are investigated for accuracy and uniqueness. Root-mean-square
nonlinear systems and systems with arbitrary order of nonlinearity are considered.

Keywords: pseudo-inversion, nonlinear discretely transformative systems, nonlinear algebraic systems,
nonlinear iterative specified systems.

VK 519.21+62

JIBoiinoe ykpynHenue (pa30Boro npocTpancTsa 1jsi AuddepeHnnaibHbIX yPaBHEHHH €O CTOXaCTHYECKH
MaJIBIMHU /100aBKaMH B YCJIOBHUSIX IyaccoHOBo# anmnpoxkcumauuu / U.B. Camoiinenko, A.B. Hukurun //
Kubeprernka u cucreMubiii anamus. 2019. Tom 55, Ne 2. C. 108-116.

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

Aunoranus. [IpoBeseHO MBOIHOE YKpyIHEHHE (Ha30BOr0 MPOCTPAHCTBA COCTOSHHUIT ISl CTOXACTHYEC-
KOM 9BOJIIOIIMOHHON CHCTEMBI. PacCMOTpEH citydall, Kor/ia BO3MYIIEHHS! CUCTEMbI OIPEIEISIOTCS UMITYJIbCHBIM
[POLIECCOM B CXEME MyacCOHOBOM anmnpokcumaruu. [IpeaenbHblil mpolece npy TaKuX YCIOBHAX HUMEET JBE CO-
CTaBJISIOLINE: JICTEPMUHUPOBAHHBI CHOC M I1yaCCOHOBY CKa4yKOBYIO J0OABKY.

KiroueBble ciI0Ba: CTOXaCTHYECKAs BOJIFOLMOHHASI CHCTEMA, BOMHOE YKPYIHEHHE (pa30BOr0O IMPOCTPAHCTBA,
cXeMa ITyaCCOHOBOM AarpOKCHMAIHH.

Ioagiiine ykpynHeHHst ¢a3oBoro mnpocropy s AudepeHUiaJbHUX PiBHAHb 3i CTOXaCTHYHHUMHU
MaJIiMH 100aBKaMH B yMoBax myacconoBoi anpoxcumanii / I.B. Camoiinenko, A.B. Hikitin //
KibepHernka Ta cucremHumii anamiz. 2019. Tom 55, Ne 2. C. 108-116.

Anoranis. IIpoBeneHo mnojBiiiHe ykpymHEeHHS (a30BOro MPOCTOPY CTaHIB JUISL CTOXACTHYHOI €BO-
JIIOLIHHOI cucTeMu. PO3IisiHyTO BUNAJOK, KOJIHM 30YpeHHS CHCTEMH BH3HAYAIOTHCS IMITYJIECHHM IIPOLIECOM Yy
cXeMi MyaccoHOBOI anpokcumalii. I'paHnuHUI TPOIEC 3a TAKUX YMOB Ma€ JIBi CKJIAJI0BI: J€TEPMIHOBAHHMI 3CYB
Ta IMyacCOHOBY CTPHOKOBY 4YacTHHY.

Kuro4oBi ciioBa: cToxacTuuHa eBOJIOLIHA CHCTEMa, MMO/ABIiHE yKPyIHEHHs (a30BOro mpocTopy, CXema myac-
COHOBOI anpokcumanii.

Double merging of the phase space for stochastic differential equations with small additions in Poisson
approximating conditions / I.V. Samoilenko, A.V. Nikitin // Kibernetika i sistemnyj analiz. 2018. Vol. 55,
N 2. P. 108-116.

Abstract. Double merging of phase space for the stochastic evolutionary system is carried out. The case
is considered where the system’s perturbations are determined by the impulse process at the Poisson
approximation scheme. The limiting process under such conditions has two components: deterministic shift and
Poisson jump addition.

Keywords: stochastic evolutionary system, double merging of phase space, Poisson approximation scheme.
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YK 533.6.013.42
@akTopuzaumMsi B 3aJayax yYOpaBJeHHs] W JIMHAMUKU TpoTsKeHHbIX cucrem / IO.U. Kaiox,
A.E. Bycatwok // Kubepretuka u cuctemublii anamus. 2019. Tom 55, Ne 2. C. 117-128.

Im.: 2. Tabn.: 2. bibmiorp.: 13 Ha3s.

AHHoTanus. Pa3paboTaH YMCIEHHBIH METOJ| PEIICHHUS TUI0X0 00YCIIOBICHHbBIX KBAa3WIIMHEHHBIX ypaBHE-
HHUH HeJIMHEHHOW TMHAMUKH IPOTSDKEHHBIX crcTeM. OH OCHOBAaH Ha Pa3iMYHBIX TUIAX (aKTOPH3ALUH OIpesie-
JSIIOIINX ypaBHEHMi. B pesyibraTe HOCIOMHON BPEMEHHO JACKOMITO3HUIMH HCXO/HAsS CHHIYIISIPHOCTD YMCHbB-
IIACTCS M YHUCIICHHO PEIIalOTCsl XOPOIIO OOYCIOBICHHBIC CHCTEMbl ypPaBHECHHMIl. J|OMOIHUTENBHBIM MOIOKHU-
TENBHBIM (P (EKTOM SBISIETCS CHIDKCHHE OCLIMJULINMH M MOHOTOHM3ALMs HMPOQMIS YHCICHHOTO PELICHHUS,
YCTOHYMBOCTH PacyeTa CIOXKHBIX IIEPEXOAHBIX IPOLECCOB B IPOTSHKEHHBIX CUCTEMaX (YCKOPEHHS, PHIBKH, IIPO-
CTPAaHCTBEHHBIC JBOJIIOLUM, HEIHHEHHbIe KOleOaHus U T.1.).

KinioueBble ci10Ba: (akTopu3ariis, IPOTSIKCHHAS CHCTEMA, YIPABICHHE, AMHAMUKA, YUCICHHOEC MOJICIMPOBAHHC.

®daxrTopusalis B 3a1a4ax KepyBaHHs Ta JuHaMiku npoTsukHux cucreM / 0.1, Kamox, A.€. BycaTiok //
Kibepueruka ta cucremunii amams. 2019. Tom 55, Ne 2. C. 117-128.

AHoTanisi. Po3po0lieHO YHCeTbHUN METO/ PO3B’SI3aHHs MOraHO OOYMOBJICHHX KBa3UTIHIHHUX PIiBHSIHb
HEJIHIMHOT AMHAMIKM NPOTSHKHHX CHCTeM. Merox 0a3yeTbesi Ha pi3HUX THIAX (akTopH3alii BH3HAYAIBLHUX
piBHSHB. Y pe3ysbTaTi NOMAPOBOI 4AaCOBOI JEKOMIIO3MIIT BUXiJHA CHHTYJSPHICTh 3MEHIIYETHCS 1 YUCEIBHO
PO3B’A3yI0ThCSE 100pe 00YMOBJICHI CHCTEMHU PiBHAHB. J[0JaTKOBUM MO3UTUBHUM €()EKTOM € 3HMIKCHHS OCIIHU-
JSILIH 1 MOHOTOHI3ALIsI IPO(III0 YHUCEIBHOTO PO3B’SI3KY, CTIHKICTh OOYMCICHHS CKIAQJHHX MEPEeXiTHUX IIPo-
LIECiB Y MPOTSHKHUX CUCTEMax (TIPUCKOPEHHSI, PUBKH, IPOCTOPOBI €BOJIIOLIT, HETHIIHI KOJIMBAHHS TOLIO).

KurodoBi cioBa: axropusariiiss, mpOTsKHA CHCTEMa, KEpyBaHHS, AMHAMIKa, YHCEIBHE MOJICIIOBAHHS.
Factorization in problems of control and dynamics of lengthy systems / Yu.l. Kaliukh, A.Ye. Vusatiuk //
Kibernetika i sistemnyj analiz. 2018. Vol. 55, N 2. P. 117-128.

Abstract. A numerical method for solving ill-conditioned quasilinear equations of nonlinear dynamics of
lengthy systems (LS) is developed. It is based on different types of factorization of the defining equations. As a
result of layer-by-layer time decomposition, the original singularity disappears, and well-conditioned systems of
linear equations are solved numerically. An additional positive effect is the reduction of oscillations and
monotonization of the profile of the numerical solution, stability of calculation of complex transient processes
in the LS (acceleration, jerking, spatial evolution, nonlinear oscillations, etc.).

Keywords: factorization, lengthy system, control, dynamics, numerical modeling.

VK 517.977

O cTpodocKONMYeCcKOii cTPaTerHu B HIPOBBIX 321a4aX JHHAMHKH ¢ TepMUHAILHON (pyHKIMeill niaTel n
HHTerPaJbHBIMH OrpaHuveHusiMu Ha ynpasienusi / U.C. Pannonopr / KuGepHeTnka M CHCTEMHBIH
amanu3. 2019. Tom 55, Ne 2. C. 129-144.

In.: 0. Tabn.: 0. Bibmiorp.: 29 Hazs.

AnHotanus. Paccmorpens! nuHeiinbsle auddepeHnnanbHbe HIPEl ¢ TePMUHAIBHON (QyHKIHEH MIaTsl U
HHTErpaTbHBIMH OTPAaHUUCHHAMH Ha ynpasienus. ChopMyIupoBaHbl JOCTATOUHbIE yCIOBUS OKOHYAHUS UTPBI
3a KOHEYHOE rapaHTHPOBAHHOE BpeMs B Kiacce KBasucrpareruil. [Ipeuioxkens! aBe cXeMbl METOA pa3pemiaro-
mux QYHKUMH, 00ECIIeYMBAOIINX 3aBEPIICHIE UIPhI 33 KOHEYHOE TapaHTHPOBAHHOE BpEMs B KJlacce CTpoboc-
Konmyeckux crparernil. [lokazano, 4rto 6e3 TONOIHHUTEIBHBIX IIPEAIOIOKCHUH 3TO BpeMs COBIIAJIAeT C rapaH-
TUPOBAHHBIM BPEMEHEM B KJIAcCe KBa3HCTPATETHil.

KuroueBble ciioBa: snHeitHas auddepeninanbaas urpa, TepMHUHAIbHAs (yHKIHS [UIAThI, HHTErPaJbHbIC Orpa-
HUYEHUS, MHOTO3HAYHOE OTOOPAKEHUE, M3MEPUMBIH CEJIEKTOp, CTPOOOCKONMYECKAs! CTPATErHs.

IIpo crpobockoniuyHy crparteriio B irpoBHMX 3agayax AMHaAMiKHM 3 TepMiHAIBHOKW (QYHKUI€ IJATH Ta
iHTerpajbHuMu o6Mexennsimu Ha kepyBanHst / M.C. Pannonopr // KibepHeTuka Ta CHUCTEMHMI aHai3.
2019. Tom 55, Ne 2. C. 129-144.

Anoranis. PosrisnyTo niHiitHi audepeHIianbHi irpu 3 TepMiHaIbHO (QYHKIII€r0 TUIATH Ta IHTErPAIbHH-
MH oOMekeHHAMHU Ha KepyBaHHsA. CHopMyIb0BaHO TOCTaTHI yMOBH 3aKiHUEHHs TPH 33 CKiHYUCHHMIT TapaHTOBa-
HUIi yac y KJaci KBazicrpaTeriid. 3anpornoHOBaHO 1B CXEMU METOY pO3B’s3yBallbHUX (YHKIIIH, 110 3a0e3mneuy-
10Th 3aBEPIICHHS I'PU 3a CKIHUYCHHHH IapaHTOBAaHMII yac y Kiaci cTpoOockoniuHux crparerii. Ilokasano, mo
0e3 JONAaTKOBHX IPUITYIIEHb Il yac 30iracThesi 3 rapaHTOBAaHMM 4YacoM y Kiaci KBa3icTpaTeriil.

KuiouoBi cioBa: miHiliHa qudepeHnianbHa rpa, TepMiHaIbHA QYHKIIS IUIATH, IHTErpaabHi 0OMeKeHHs, Oara-
TO3HAYHE BiZOOPaKCHHS, BUMIPHHH CEJIEKTOp, CTPOOOCKOMIUHA CTpaTeris.

Stroboscopic strategy in game dynamic problems with terminal pay off function and integral constraints
on controls / J.S. Rappoport // Kibernetika i sistemnyj analiz. 2018. Vol. 55, N 2. P. 129-144.

Abstract. The paper considers linear differential games with a terminal payoft function and integral
constraints on controls. Sufficient conditions for game completion in a finite guaranteed time in the class of
quasi-strategies are formulated. Two schemes of the method of resolving functions are proposed that ensure
game completion in a final guaranteed time in the class of stroboscopic strategies. It is shown that without
additional assumptions, this time coincides with the guaranteed time in the class of quasistrategies.

Keywords: linear differential game, terminal payoff function, integral constraints, multivalued mapping,
measurable selector, stroboscopic strategy.
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VK 681.3
IIpumenenue Meroga u3MepeHuss (pyHKUMOHAIBLHOIO pa3mepa Ha npumepe HauumonanabHoro peecrpa
VYxkpaunsl / A.B I'peuxo, A.O. Menamenko // Kubepuernka u cucremubiii ananmus. 2019. Tom 55, Ne 2.
C. 145-154.

In.: 2. Tabn.: 3. Bibmiorp.: 9 Ha3s.

AunHoTanusi. PaccMOTpeH IpHMep HCIOJIb30BaHHS METOa H3MepeHHs (YHKIHMOHAIBHOTO pa3Mepa
COSMIC s onpenenenus pasmepa EnuHol rocymapcTBeHHOW HH(MOPMALIMOHHO-TEICKOMMYHUKAIMOHHON
CHCTEMBI «DIIEKTPOHHBIH peecTp amoctimeii» B GyHknnoHanbHEIX Toukax COSMIC. O6cyxaeHs! TOIXOAB! K
OLICHKE TPYZOEMKOCTH M CTOMMOCTH CO3[aHHUsI 9TOI CHCTEMbI Ha OCHOBE €€ (hyHKIHOHAJIBHOTO pasMepa.

KiroueBbie c10Ba: rocy/1apCTBEHHBINH PEECTp, JKMU3HEHHBIN IUKJI porpaMMHoro obecnieuenus, meroq COSMIC,
u3MepeHne (GyHKImoHankHOro pasmepa I10, tpymoemkocts paspaborku I1O, dyHKIHOHaNBHAS TOUKA.

3acTocyBaHHSI MeTO/ly BUMIpIOBaHHS (pyHKUiOHAIBLHOrO po3mipy Ha npukiaii HaunionansHoro peectpy
Yxpainu / A.B. I'peuxo, A.O. Menamenko // Kibeprernka ta cucremuuit anami3. 2019. Tom 55, Ne 2.
C. 145-154.

AHoTanisi. Po3MsiHYyTO NpUKIAJ BHUKOPHCTAHHS METOAY BHMIpIOBaHHS (YHKLIOHAIBHOIO PO3MIpy
COSMIC st BH3Ha4YeHHS po3Mipy €1uHOI nep>kaBHOI iH(OpMaLiiiHO-TeleKoMyHiKaniifHoT cuctemu «Enex-
TPOHHUH peecTp anocTiiBy» y dynknioHansaux Toukax COSMIC. O6roBopeHo migxXoau A0 OLIHIOBAHHS TPY-
JIOMICTKOCTI Ta BapTOCTI CTBOPEHHS M€l CHCTEMH Ha OCHOBI ii ()yHKLIOHAJBHOTO PO3MIpY.

Kao4oBi ciioBa: Jiep:xaBHUI peecTp, )KUTTEBHN [IUKI IporpaMHoro 3abesneueHHs, metog COSMIC, Bumipro-
BaHHS (yHKIiOHaTBEHOrO po3Mipy II3, TpymomictkicTs pospobienHs I13, ¢yHKIioHaNbHA TOYKA.
Application of the method of measuring the functional size on the example of the National Register of
Ukraine / A.V. Hrechko, A.O. Melashchenko // Kibernetika i sistemnyj analiz. 2018. Vol. 55, N 2. P. 145-154.

Abstract. An example of using the COSMIC functional size estimation method for calculating the size of
the Unified State Information and Telecommunication System “Electronic Register of Apostilles” in the
COSMIC functional points is considered. The approaches to estimating the complexity and cost of creating this
system based on its functional size are discussed.

Keywords: state register, software life cycle, COSMIC method, measuring a functional size of software,
software development effort, functional point.

VK 519.21

BeposiTHOCTHBIN NMOAX0A B 3ajauye MeKIYHAPOAHOH KOHKYPEeHLUMHM NPOMU3BOAMTE/e €O ciaydyaiHbIMH
nepemennbivu / E.B. Kocapesnu, S1.1. Eneiiko / Kubepuernka u cuctemuslii ananmus. 2019. Tom 55, Ne 2.
C. 155-162.

In.: 0. Tabn.: 0. Bibumiorp.: 5 Hass.

Annoranusi. IIocTpoeHb! TEOPETHKO-UTPOBBIC MO KOHKYPCHIINH IPOU3BOJUTEINICH HA MEXKITyHAPO-
HOM PBIHKE OJJHOPOAHOTO TOBapa MPU YCIOBHHU, YTO CTPATETHYCCKUE MEPEMEHHbIC TIPOU3BOANTEICH SBISIOTCS
CilyyaliHBIMM BeJIMYMHAMHU. BblJienieH Kitace pacrnpeeseHuid CilydaliHbIX ePEMEHHbIX, KOTOPBII rapaHTHpyeT
CYILIECTBOBAHUE PEIICHHS OCCKOATNIMOHHBIX MIP, OMHCHIBAIOIIMX MEXKIYHApOAHYIO TOProsio. B mocrpoen-
HBIX MOJENSX YCTAaHOBJICHBI SIBHbIE (DOPMYJIBI I «UCIPABICHHOrO» paBHOBecHs no Homry.

KurodeBble cj10Ba: KOJIMYECTBEHHAS KOHKYPEHIMS, CTPATErHs, 3a/ia4a MEKIyHAPOAHOH TOPrOBIIH, TCOPCTH-
KO-HIPOBasi MOJICJIb, «UCIIPaBICHHOE» paBHOBecHe Mo Homry.

mosipuichuii migxin y 3azaui MizKHAPOAHOI KOHKypeHUii BHPOGHHMKIB 3 BHIAAKOBUMH 3MiHHUMH /
K.B. Kocapesnu, S1.I. €neiiko // Kibepuernka Ta cucremunii ananis. 2019. Tom 55, Ne 2. C. 155-162.

AwnoTauisi. [T00yI0BaHO TEOPETUKO-ITPOBI MOJIE KOHKYPEHIIiT BUPOOHHUKIB HA MDKHAPOJHOMY PUHKY OI-
HOPITHOTO TOBApPy 3a YMOBH, 1110 CTPATEriuHi 3MiHHI BUPOOHHUKIB € BUIQJIKOBUMH BEeIMYMHAMU. BuineHo kiac pos-
TO/TLJTiB BHIIAIKOBUX 3MIHHUX, SIKHIl TapaHTye€ ICHYBaHHs PO3B’ 3Ky OC3KOAILIIHIX 1rop, IO OMHUCYIOTh MKHAPOI-
Hy TOPriBII0. Y 1M00yI0BaHHX MOJIEIISAX BCTAHOBIICHO SIBHI (JOPMYITH JUIsl «BUITPABIICHOI» piBHOBary 3a Herrem.

Ku1104oBi cj10Ba: KiIbKiCHA KOHKYPEHLIS, CTPATETis, 3a1a4a MiXKHAPOIHOT TOPTiBIIi, TCOPETHKO-IrPOBA MOJICIb,
«BHUIIpaBIICHa» piBHOBara 3a Hemem.

Probabilistic approach in the problem of international competition of producers with random variables /
K.V. Kosarevych, Ya.l. Yelejko // Kibernetika i sistemnyj analiz. 2018. Vol. 55, N 2. P. 155-162.

Abstract. Game-theoretical models of producers’ competition in the international market of
a homogeneous product are constructed provided that the strategic variables of the producers are random.
A class of distributions of random variables that guarantees the existence of a solution to non-cooperative
games describing international trade is distinguished. Explicit formulas for the “corrected” Nash equilibrium are
established in the constructed models.

Keywords: quantitative competition, strategy, problem of international trade, game-theoretical model,
“corrected” Nash equilibrium.
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VK 519.17
IpencraBinenne ¢parMeHTapHBIX CTPYKTYp OpHeHTHpoBaHHbIMM rpadamm / E.B. Kpueuyn //
Kubepreruxa n cucremusiii anamms. 2019. Tom 55, Ne 2. C. 163-170.

In.: 9. Tabn.: 1. Bibmiorp.: 12 Hazs.

AHHoTanus. MccaenoBansl cBOCTBa (hparMEHTapHBIX CTPYKTYp U yCTaHOBJICHA CBA3b MEXKIY (parMeH-
TapHBIMH CTPYKTYpaMH M Pa3MEYEHHBIMH al[UKIMYECKHMH OPHEHTUPOBAHHBIMU IpadaMu C OJHMM HCTOYHH-
KOM, TaK)Ke YCTAQHOBJICHO COOTBETCTBHE KJIACCOB M30MOP(MHBIX (parMEeHTapHBIX CTPYKTYP HEpa3MEueHHbBIM
AIUKIMYECKHM OPHEHTHPOBAHHBIM IpadhaM OIpe/ielIeHHOr0 BUIa, KOTOPBIE HA3bIBAIOTCS OIYCTHMBIMU Ipada-
M. OnIpezeseHo MOHATHE Pa3MEPHOCTHU JOIyCTUMOTO rpada U COOTBETCTBYIOMIUX eMy H30MOP(HBIX (parmMeH-
TapHBIX CTPYKTYp. [losyueHo BbIpakeHue A HIDKHEH OLCHKH pa3MepHOCTH. JlokazaHa TeopeMa O CBOWMCTBax
JIONMYCTUMBIX IpadoB. [10ACUMTaHO KOTHYECTBO (ppParMEHTAPHBIX CTPYKTYp U KJIACCOB M30MOP(MHBIX (parMeH-
TapHBIX CTPYKTYP MaJIbIX pa3MepHOCTEil.

KuroueBble c0Ba: (parMeHTapHas CTPYKTypa, YaCTHYHO YIOPSAOYCHHOE MHOXKECTBO, AlMKINYCCKUI
oprpa¢, runepkyo.

IpencraBiieHHs1 pparMeHTAPHUX CTPYKTYP opienToBanumu rpagamu / O.B. KpusBuyn // Kidbepueruka ta
cucreMuuii ananiz. 2019. Tom 55, Ne 2. C. 163-170.

Amnoranis. J[ocimkeHO BIACTUBOCTI ()parMEHTAPHHUX CTPYKTYP i BCTAHOBJIGHO 3B’S130K MK HHMH Ta
PO3MIYCHUMH AUMKIIYHUMH OPIEHTOBAaHMMH rpadaMu 3 OOHMM JDKEPEIOM, @ TaKOX BCTAQHOBIICHO
BIJIMOBITHICTh KJIACIB 130MOpGHUX (parMeHTapHUX CTPYKTYP HEPO3MIUCHHUM AlMKIIYHUM OpPIEHTOBAaHUM Ipa-
(am neBHOTO BHAY, SKi HA3MBAIOTHCS JAOMYCTUMUMU Ipadamu. BU3HAUCHO MOHATTS PO3MIPHOCTI AOIyCTUMOTO
rpada Ta BIANOBIgHUX ifoMy i3oMopdHHX (parMeHTapHUX CTPYKTYp. OTpUMaHO BHpa3 Ui HIKHBOI OLIHKU
po3miprocTi. [loBeJieHO TeopeMy MO BIACTHUBOCTI A0mycTUMEX rpadis. IlizpaxoBaHo KiibKoCTI (hpparmeHTap-
HHUX CTPYKTYp Ta KJaciB i30MOp(HHX (parMeHTapHUX CTPYKTYp MaluX PO3MipHOCTEIl.

KumiouoBi ciioBa: ¢parmenTapHa CTpyKTypa, YaCTKOBO BIOPSIKOBAHA MHOXHHA, allUKIIYHUI oprpad, rimep-
Ky0.

Representation of fragmentary structures by oriented graphs / O.V. Kryvtsun // Kibernetika i sistemnyj
analiz. 2018. Vol. 55, N 2. P. 163-170.

Abstract. In the paper, the properties of fragmentary structures are investigated and relation between
fragmentary structures and marked acyclic oriented graphs with one source is established, also the
correspondence of isomorphic fragmentary structure classes with unmarked acyclic oriented graphs of certain
type, which are called feasible graphs, is established. The notion of the dimension of a feasible graph and its
corresponding isomorphic fragmentary structures is defined. An expression for the lower-bound estimate of the
dimension is obtained. A theorem on the properties of feasible graphs is proved. The number of fragmentary
structures and classes of isomorphic fragmentary structures of small dimensions is calculated.

VIK 519.21

ACHMINITOTHYECKOe TOBeJeHHe JKCTPeMaJbHBIX 3HAYEeHHWil JJIMHBI OYepeIH B CHCTEMaX MacCOBOIO
obcayxuBanus M / M/ m/ B.B. Josraii, I.K. Manak // KubGepueruka u cuctemubli anamms. 2019.
Tom 55, Ne 2. C. 171-179.

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

AnHoTanus. Vceneayercst acMMITOTHYECKOE TTOBEICHUE MTOYTH HAaBEPHOE MAKCUMAJIbHOM JUIMHBI 04Yepe-
I B CHCTEMax MaccoBoro oocmyxuBanus. s cuctembl M / M / m, 1 <m <o, ycTaHABINBACTCS YTBEPIKIC-
HHE THIIA 3aKOHA IIOBTOPHOTO Jorapudma. PaccmarpuBaercs Taxoke ciydai /m = oo, IUIsl KOTOPOr0 aCHMITOTHKA
HMeeT COBEpIICHHO APYroi Xapaxrtep.

KurodeBble c10Ba: CHCTEMBbI MaccoBOro oociyskuBanust M / M / m , SKCTPEMyMBbI JJIMHBI OYEPe/iH, ACUMIITO-
THYECKOE MOBEACHHUE MOYTH HABEPHOE.

ACHMIITOTHYHA TOBeJiHKa eKCTPeMAJbHHX 3Ha4YeHb [OB:KHHH 4Yeprdi B CHCTeMax MacoBOro
odcayropyBanuss M / M / m / B.B. Jlopraii, I.K. Manaxk // Kibepueruka ta cucremuuii anaiis. 2019. Tom 55,
Ne 2. C. 171-179.

AHortauis. J[oCniIpKeHO aCUMITOTHYHY MOBEAIHKY Maike HaleBHE MAaKCHMAJbHOI TOBXKHUHHM YEpru B
cHCTeMax MacoBoro oocayroByBanss. s cuctemu M / M / m,1<m < oo, yCTaHOBIIOETCS TBEPIXKCHHS THITY

3aKOHY HOBTOPHOro jorapudma. PO3risiHyTo TakoX BUIIAJOK m = o0, JUIsl KOO aCHMIITOTHKA Ma€ iCTOTHO
IHIIMI XapakTep.

KurouoBi ciioBa: cucteMu MacoBoro odciyroByBanus M / M / m, eKCTpeMyMH JTOBXMHH Y€pry, aCUMIITOTHY-
Ha IIOBEJIHKA Maiike HaleBHE.
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Asymptotic behavior of extreme values of queue length in M / M / m systems / B.V. Dovhai, I.K. Matsak
/I Kibernetika i sistemnyj analiz. 2018. Vol. 55, N 2. P. 171-179.

Abstract. The paper investigates the asymptotic behavior of almost surely extreme values of processes
specifying queue length. For a system M / M /m, 1<m <o, a statement of the type of law of the iterated
logarithm is established. We also consider the case m = o, for which the asymptotic behavior is much different.

Keywords: queuing system M / M / m, extreme values of queue length, asymptotic behavior almost surely.

INPOI'PAMHO-TEXHIYHI KOMILUIEKCH SOFTWARE-HARDWARE COMPLEXES

VK 624.048
YnciieHHbIEe METO/IbI ONpe/iesIeHHsl KeCTKOCTHBIX XapaKTepucTHK ceyeHus crep:kus / A.C. I'opoaenkwnii,
M.C. Bapa6am, 10.b. ®unonenko / Kubepuernka u cucremuslii anamms. 2019. Tom 55, Ne 2. C. 180-187.

In.: 2. Ta6n.: 0. Bibmiorp.: 18 Hazs.

AnHoTanus. PaccMOTpeHBI HEKOTOPBIE ACIEKTHI OMPENETICHUS )KECTKOCTHBIX XapaKTEPHUCTHK CEUCHHUS
CTEpP KHEBBIX 3JIEMECHTOB U MOJACIHPOBAHUS HANPHKEHHO-Ae(HDOPMUPOBAHHOTO COCTOSHUS CTEPIKHEBBIX CHCTEM.
Ipennoxxena METoO/MKa ONpeIeNICHUs] HAPSHKEHUH Ha OCHOBE HEJIMHEHHBIX 3aBUCHMMOCTEH HarpsKeHHs—Jie-
hopmaryn. Ipy YHCIEHHOM ONpe/Ie/IeHHH KECTKOCTHBIX XapaKTePHCTUK CEUCHHMS BBIIIOJHEH HEJIMHEHHBIN pac-
4eT JUTs 3a1aHHoro Habopa ycuuii. C moMOIIBI0 PeaTi30BaHHON B porpaMMHoM Komiuiekce «JIMPA-CATIP»
METOAUKH IPOBEJCHHS HEIMHEHHOTO pacuera ONpeAeNeHbl KacaTelIbHble U CEKyIIHe YKECTKOCTHBIE XapaKTe-
puctukh. IIpeanaraemble METOIBI ONPEASICHHS )KECTKOCTHBIX XapaKTEPHCTUK H MOJACIHPOBAHUS MO3BOJIAIOT
GoJiee TOYHO 3a7aBaTh XapaKTEPHCTUKH HENHHEHHOro Ie(OopMHPOBAaHMS MAaTepHaIOB U MPUMEHATh HX K dJie-
MEHTaM KOHCTPYHPYEMOT'O CEUEHHs.

KiroueBble cj10Ba: YHCICHHBIE METObL, KECTKOCTHBIEC XapaKTEPUCTHKH, KOMIBIOTEPHOE MOJCIHPOBAHHE, Ha-
IPSUKEHHO-1e(OPMUPOBAHHOE COCTOSIHHE, MOIYJb JedopMaiin, HETHHEHHBIH aHaIH3.

YucelbHi MeTOAM BHU3HAYEHHS KOPCTKICHUX XapakTepucTuk nepepisy crpuxus / O.C. I'opoaeubkuii,
M.C. Bapa6am, 10.B. ®inonenxo / Kibeprernka ta cucremMunii ananis. 2019. Tom 55, Ne 2. C. 180-187.

AHoTanisi. Po3risiHyTO JesiKi aclieKTH BH3HAYCHHS XapaKTEPUCTHK JKOPCTKOCTI Hepepisy CTPUIKHEBHX
CJICMEHTIB Ta MOJCIIFOBAHHS HAIIPYXKCHO-Ie(OPMOBAHOTO CTAHY CTPHKHEBUX CHCTEM. 3aIPOIIOHOBAHO METO/IH-
Ky OOYMCIIEHHSI HAINpy>KeHb Ha OCHOBI HENHIMHMX 3aJIeXHOCTEeH HampyxeHHs—aedopmarii. s ducenbHOro
BU3HAUCHHS XapaKTEPUCTHK )KOPCTKOCTI Mepepidy BUKOHAHO HEMHIHUN PO3paxyHOK A 3aJaHOTO Habopy 3y-
cuib. PeanizoBana y nporpamuomy komiuiekci «JIIPA-CAIIP» meToauka 103B0oJIs€ BU3HAYATH JOTHYHI 1 CidHI
JKOPCTKICHI XapaKTepUCTHKH JUIsl IPOBEJICHHS HEJIHIMHOrO po3paxyHKy. 3arporoHOBaHi METOM BU3HAYCHHSI
XapaKTEPHCTHK JKOPCTKOCTI Ta MOJCIIFOBAHHS J03BOJISIIOTH OUIBII TOYHO 3a/aTH XapaKTCPUCTHKH HEIiHIHHOTO
nedopMyBaHHS MarepialiB 1 3aCTOCYBaTH X JO €IEMEHTIB KOHCTPYHOBAHOTO Iepepi3y.

KutrouoBi cioBa: 4ncenbHi METO/H, )KOPCTKICHI XapaKTEPUCTUKH, HAIPYKEHO-Ae(hOPMOBAHUII CTaH, MOIYIb
nedopmarii, HelMiHIHHUI aHai3.

Numerical methods to find stiffness properties of a bar cross-section / O.S. Gorodetsky, M.S. Barabash,
Y.B. Filonenko // Kibernetika i sistemnyj analiz. 2018. Vol. 55, N 2. P. 180-187.

Abstract. The paper considers several aspects of determining stiffness properties of bar sections and
simulating stress-strain state of bar section. The authors propose a method to find stresses based on nonlinear
‘stress-strain’ dependencies. Nonlinear analysis for the specified set of forces is carried out when stiffness
properties of the section are determined numerically. This method is implemented in the LIRA-SAPR software
package and makes it possible to determine tangential and secant stiffness properties in order to carry out
nonlinear analysis. The methods proposed for computation of stiffness properties and simulation allow the user
to specify the characteristics of nonlinear strain in materials more accurately.

Keywords: numerical methods, stiffness characteristics, computer simulation, stress-strain state, deformation
modulus, nonlinear analysis.

YK 681.32+537.8

MeToq M aaropuTM MOJY4YeHHs 3JeMEHTOB TEH30pa NPOCTPAHCTBEHHBIX HNPOU3BOJHBIX BEKTOpa
MArHUTHOW MHAYKIMH B 3ajJaye MOHCKAa MArHHTHbIX aHomauuii / ML.A. Ilpumunn, U.B. HenaiiBona //
Kubeprernxa n cucreMusii anamms. 2019. Tom 55, Ne 2. C. 188-200.

In.: 4. Ta6n.: 0. Bi6miorp.: 12 Ha3s.

AnnHoTanus. ITo IpoCcTpaHCTBEHHOMY PACIPEACICHHUIO BEIHYNH I1apaMETPOB MarHUTHOTO MOJS B KaX-
JI0H TOYKe IJIOCKOCTH HAOIIONEHMS ONpPEeNessIOT 3HAYCHUSI BCEX COCTABILIOIINX BEKTOPAa MAaTHUTHON MHIYK-
LU M €r0 MPOCTPAaHCTBEHHBIX NPOU3BOAHBIX IepBOro nopsaaka. O0paTHas 3aaua pelieHa ¢ IOMOIIBIO aHaIU-
THYECKOTO0 METOJa COOCTBEHHBIX BEKTOPOB. PaboTa anropurMa npomMoJeinpoBaHa Ha pealbHbIX JaHHBIX Mar-
HUTOMETPHYECKUX HCCJIEI0BAHUI B r€OMarHUTHOM II0JIE.

KiroueBble €j10Ba: MarHUTHBIC aHOMAJIHHM, OOpaTHas 3ajadya MAarHUTOCTaTHKH, TCH30p MPOCTPaHCTBEHHBIX
MPOM3BOJIHBIX, TpeolOpazoaHue Pypwe, CKBUJ-rpaguenromerp.
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MeToj i aIropuT™M OTPUMAHHS €JIEMEHTIB TEH30pa MPOCTOPOBUX MOXiTHUX BEKTOPA MArHITHOI iHIyKuil
B 3aja4i momyky MaraitHux aHomadiiii / ML.A. Ilpimin, I.B. Henaiiona // KibGepHeTuka Ta CHCTEMHHUIA
anami3. 2019. Tom 55, Ne 2. C. 188-200.

AHoTauis. 3a IPOCTOPOBUM PO3IOIIIOM BEITMYHMH ITapaMeTpPiB MArHITHOTO TOJISt B KOXKHIN TOYI IUIONIH-
HHU CIIOCTEPEKEHHS BU3HAYCHO 3HAYEHHS BCIX CKJIAOBMX BEKTOPA MArHITHOI IHIYKII i HOro mpocTOpoBHX
HOXiJHUX mHepioro nopsaky. OOepHeHy 3ajjady po3B’A3aHO 3a JOMNOMOIOK aHAIITHYHOTO METOMLY BIIACHHX
BEKTOpiB. POGOTY anropuTMy NpOMOZEIBOBAHO HAa PEANBHUX TaHUX MarHiTOMETPUYHHX JOCIIDKEHb Yy Ieo-
MarHiTHOMY IIOJIi.

KumrouoBi ciioBa: MarHiTHi aHomantii, 00epHEeHa 3a1a4a MarHiTOCTATHKH, TEH30DP IMPOCTOPOBHX MOXIAHHX, TIepe-
TBOpeHHst Dyp’e, CKBIJI-rpagienTomerp.

Method and algorithm for obtaining elements of the tensor of spatial derivatives of the magnetic
induction vector in the problem of magnetic anomalies search / M.A. Primin, I.V. Nedayvoda //
Kibernetika i sistemnyj analiz. 2018. Vol. 55, N 2. P. 188-200.

Abstract. The values of all the components of the magnetic induction vector and its first spatial
derivatives at the points of observation plane are obtained by the spatial distribution of the magnetic field
parameters at each observation point. The inverse problem is solved with the use of the analytic eigenvector
method. The algorithm is simulated using real data of magnetometric studies in geomagnetic field.

Keywords: magnetic anomalies, magnetostatic inverse problem, spatial derivatives tensor, Fourier
transformation, SQUID gradiometer.
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