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YAK 519.7

00 3} (PeKTHBHOCTH MeTO0a BEPOSITHOCTHO HEHTPAJbHBIX OUTOB B CTATHCTHYECKOM KPHITOAHAJIU3E
CHHXPOHHBIX MOTOYHBIX mHUppoB / A.H. Anekceiiuyk, C.H. Konwomok // KubepHernka u CHUCTEMHBbIi
anamu3. — 2016. — Tom 52, Ne 4, — C. 3-10.

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

IMosyyeHb! TOCTHXUMbIC BEPXHHUE IPAHHIIbI ULl OTHOCUTEIBHOTO PACCTOSHUS MEK/Ty Oyi1eBoi hyHKImei
f n Gmwxaiimeit k Heil QyHKIMEH, He 3aBUCAIICH OT NMEPEMEHHBIX C HOMEPaMM U3 3aJaHHOTO MHOJKECTBA,
a TaKke MeXay QyHKuMel [ U ee HOAQYHKIMEH, IodydaeMol myTeM (GUKcalny yKa3aHHBIX IEPEeMEHHBIX Hy-
JISIMH. BBIpaskeHHs! OJyYeHHBIX TPAHUI 3aBHCST OT METPHIECKHUX XapaKTePHCTHUK MPOM3BOAHBIX (GyHKIMH f
YTO I03BOJSIET NPHMEHATH ITU IPAHHIBI ISl OLEHKH M 000CHOBAaHMS d(P()EKTUBHOCTU METOAA BEPOSTHOCTHO
HEHTpaIbHBIX OUTOB.

KiioueBble cjI0Ba: CHHXPOHHBIH MOTOYHBIN MH(P, CTATUCTUYSCKUI KPUIITOAHAIN3, METOJ BEPOSITHOCTHO
HEHUTpaNbHEIX OUTOB, IMPHOMIDKEHHS OYJIEBBIX (YHKIUIL.

IIpo edexTnBHicT, MeTOAy IMOBipHiCHO HeHWTpPanbHHX OIiTIB y CTATHCTHYHOMY KPHNTOAHAJI3i
CHHXPOHHMX NMOTOKOBUX mMGpiB / A.M. Ouekciiiuyk, C.M. Konromoxk // KiGepHeTnka ta CHCTEMHHI aHaJIi3.
— 2016. — Tom 52, Ne 4. — C. 3-10.

OTpuMaHO JOCSKHI BEpPXHI MEKi BITHOCHOI BifcTaHi Mixk OyneBoro (yHKIi€I0 f Ta HAHOIKIO0I0 10 Hel
(yHKIi€, 0 HE 3aJIEKUTh BiJ 3MIHHUX 3 HOMEpPaMH i3 3aJaHOi MHOXKMHH, a TAKOXK MK QyHKuiero f Ta ii
niaQyHKIIEI, KA OTPUMYETBCS HUIAXOM (ikcalii 3a3Ha4eHUX 3MIHHUX HYJSIMU. Bupasu oTpuMaHuxX Mex 3a-
JIeXKATh B/l METPUYHHX XapaKTEPUCTHK MOXIAHUX (HYHKIIT £, 110 03BOJISIE 3aCTOCOBYBATH i MEXKIi JUIsI OL{HIO-
BaHHA Ta OOIPYHTYBaHHsS €(EKTHBHOCTI METOay HMOBIPHICHO HeHTpanbHUX OiTiB.

Kuio4oBi ciioBa: CHMHXPOHHMH NMOTOKOBMH MIM(P, CTATUCTUYHUI KPUNTOAHATI3, METOJ] WMOBIPHICHO HEH-
TpaslbHUX OiTiB, HAOMWKEHHs OyJIeBUX (QyHKIIH.

Effectiveness of probabilistic neutral bits method in statistical cryptanalysis of synchronous stream
ciphers / A.N. Alekseychuk, S.N. Konyushok // Kibernetika i sistemnyi analiz. — 2016. — Vol. 52, N 4. —
P. 3-10.

In this paper, we obtain two achievable upper bounds. The first bound estimates the relative distance
between a Boolean function f and the nearest to it function that is independent of the variables in a given set.
The second bound estimates the relative distance between the function f* and its sub-functions, obtained by
stating the above-mentioned variables at zeros. The expressions of the derived bounds depend on some metric
characteristics of derivatives of the function f. This fact allows us to use these bounds to evaluate and prove the
effectiveness of probabilistic neutral bits method.

Keywords: synchronous stream cipher, statistical cryptanalysis, method of probabilistic neutral bits,
approximations of Boolean functions.

VK 519.86
O BIHSIHUH NMOTPeOHTEIbCKHX NMPEINOYTeHHII HA paBHOBecHe B OTKPBITON YKOHOMHYECKOH cucTteme /
A.®. Maxopt // Kubepuernka u cucremubiid anamus. — 2016. — Tom 52, Ne 4. — C. 11-28.

In.: 0. Tabn.: 0. BiGmiorp.: 6 Ha3s.

HccenenoBanue cOCTOMT B ONMHUCAHUM BO3MOMKHBIX COCTOSHMM pPaBHOBECHSI OTKPBITONH SKOHOMHUYECKON
CUCTEMBbI, B KOTOPOH IPHUCYTCTBYIOT MOHOIOJIMUCTHI. PaccMarpuBaeTcs paBHOBECHE BajbpacoBoro tuma. Kax-
JIBII U3 CyOBEKTOB SKOHOMUYECKOM CUCTEMBI SIBJISICTCS HEHACBIIAOIIMMCS 1oTpedutenem. CTpykTypa noTped-
JICHUS] TOBApOB B SKOHOMUYECKOI CHCTEME 3aBHCHUT OT 0OBEMOB BBIITYCKa TOBApOB. [IpeaioxkeH alroputm pe-
LICHUS 3a]1a49l 00 YKOHOMHYECKOM paBHOBecuH. [IpHBe/icHHbIC OrpaHHYCHHS Ha MOJICIIBHBIC XapaKTEPUCTUKU
00€eCIeYnBaOT CYIIECTBOBAHUE PABHOBECHS IKOHOMHUYECKOM CUCTEMBI. BhIsBIIeHa BO3MOKHOCTh HAXOXK/Ie-
HUSI 9KOHOMHYECKOW CHCTEMBI B COCTOSIHHSI PABHOBECHS C 3aJJaHHBIMU MHTEPBaJIaMH 3HAYEHUH BHIOPAHHBIX Xa-
paKkTepucTukK. JI0CTHXEHHE JKETaeMOro COCTOSHUSL PAaBHOBECHS OCYILLECTBIISET BBIOOP YPOBHEH HalIOrooooxe-
HHUST MOHOIIOJIUCTOB.

KiroueBble cjIoBa: YKOHOMHUYCCKOE PaBHOBECHUE, CIIPOC, INMPEIIOKEHUE, MOHOIIOINUCTHI, HaJ'[Ol"OO6JIO)KeHPIe,
CTPATCTUU MOBCIACHUS.

IIpo BNIMB CHOKMBYHUX NepeBar Ha piBHOBary y BiIKpuTiii ekoHomiuHiii cucremi / A.Il. Maxopt /
KiGepretnka Ta cucremHuii aHam3. — 2016. — Tom 52, Ne 4. — C. 11-28.

JlocmimKeHH s [oJsrac B OIMCI MOXKJIMBHX CTaHIB PIBHOBAarW BiIKPUTOI €KOHOMIYHOI CHCTEMH 3a HasB-
HOCTI MOHOIIONICTIB. Po3risinaeTsest piBHOBara BanbpacoBoro THILy. KoxkeH 3 cy0’€KTiB eKOHOMIYHOI CHCTEMH €
HEHAaCH4YyBaHUM clioxkuBaueM. CTPyKTypa CIIO)KMBAHHS TOBapiB B €KOHOMIYHIH CHCTEMI 3aJIeKUTh BiJ 00CSTIB
BUITYCKY TOBapiB. 3alPOINIOHOBAHO aJIrOPUTM PO3B’sI3aHHsI 3a/]a4i [P0 eKOHOMIUHY piBHOBary. HaBeneHi oOMexeHHs
Ha MOJIEJTbHI XapaKTePHCTHKH 3a0e3MeuyroTh iICHYBaHHS PIBHOBArM €KOHOMIYHOI CHCTEMH. BHSBICHO MOXIUBICTD
riepeOyBaHHs eKOHOMIYHOI CHCTEMHU y CTaHi PIBHOBArd 3 3a[aHMMHM IHTEPBAJIAMU 3HAUYCHb BUOPAHUX XapaKTepHC-
THK. BCTaHOBIICHHS OakaHOro CTaHy PIBHOBAarW 3MifiCHIOE BHOIp PIBHIB ONOJATKYBaHHS MOHOIOJICTIB.
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Kuo4oBi cioBa: ekoHOMIYHA PiBHOBAra, MOIMT, MPOMO3UIlis, MOHOIONICTH, ONOJATKyBaHHs, CTpaTerii mo-
BEIIHKH.

Influence of consumption preferences on equilibrium in an open economy / A.Ph. Makhort // Kibernetika i
sistemnyi analiz. — 2016. — Vol. 52, N 4. — P. 11-28.

The author describes possible equilibrium states of an open economic system under presence of
monopolies. The equilibrium is of Walrasian type. Each subject of the economic system is a non-insatiable
consumer. The consumption structure in the economy depends on outputs of goods. The author proposes an
algorithm to solve the equilibrium problem. The constraints imposed on the model characteristics provide the
existence of economic equilibrium. The author reveals the possibility for the economy to be in equilibrium state
with given intervals of the values of selected characteristics. The choice of taxation rates of monopolies allows
attaining the desired equilibrium state.

Keywords: economical equilibrium, demand, supply, monopolies, taxation, behaviour strategies.

VJK 517.9
Hosble paBHOBecHs ISl UT'P ¢ HOGOYHBIMH MHTEpecaMu y4acTHUKOB / J.P. CmoubsikoB // KubepHeTrka u
cucteMublii aHaim3. — 2016, — Tom 52, Ne 4. — C. 29-42.

In.: 3. Tabn.: 0. Bi6umiorp.: 17 Ha3s.

le/IBe,EleHbl YCJIOKHCHHBIC ITOHATHA PABHOBECUA Ul CTATUYCCKUX U JUHAMHUYCCKUX KOHCbJ’Il/IKTHbIX 3ama4
(OI'H/ICaHHLIX ZIH(i)(I)epeHLH/IaJ'[BHHMH ypaBHCHI/IﬂMI/I), paccMaTpuBacMbIX KaK Ha €IMHOM U BCEX YyHAaCTHHUKOB HI'-
POBOM MHOKECTBE, TaK U HAa YaCTUYHO IEPECEKAIIUXCA UTPOBBIX MHOXKECTBAX, ITOJIE3HBIC JIs1 IIOMCKa HAaUCHIIb-
HEeHU1Iero PaBHOBECH B JTFOOBIX 3ala4ax v Uit OpEACTICHUs CIIPAaBEIIIMBOIO ACJICKA KOOIIEPATUBHOT'O 10X04a.

KuroueBble cioBa: UI'Pbl HA IEPECCKAIOIIMXCS MHOXKECTBAX, YCIOXKHCHHBIC PaBHOBECHUS.

Hogi piBHoBaru ais irop 3 nodiuaumu inrepecamu ydacHukiB / E.P. CmoubsikoB // Kibepueruka ta
cucremuni aHanis. — 2016. — Tom 52, Ne 4, — C. 29-42.

HaBeneHno yckiagHeHi MOHATTS PIBHOBATH YIS CTATHYHHUX 1 THHAMIYHHX KOH(IIKTHUX 3a71a4 (OMHCaHUX
J(epeHIiaTbHIME PIBHSHHAMH), 10 PO3IIISIAIOTECS K HA €JIMHIi [T BCIX YYaCHUKIB irpoBiii MHOXHHI, TaK
i Ha IrPOBMX MHOXKMHAX, 1[0 YaCTKOBO MEPETHHAOTHCS. L{i MOHATTS KOPHUCHI IS MOUIYKY HaHCHIIBHILIOT piIBHO-
Bard y OyIb-SKMX 3ajJa4ax i JUIs BU3HAUYCHHS CIIPABEUIMBOTO PO3IOJLUTY KOOIEPATUBHOTO JOXOJY.

KiiouoBi ciioBa: irpy Ha MHOXKHHAX, IO IEPETUHAIOTHCS, YCKIIAIHCHI PIBHOBArH.

New equilibria for games with lateral interests of participants / E.R. Smol’yakov // Kibernetika i sistemnyi
analiz. — 2016. — Vol. 52, N 4. — P. 29-42.

The author proposes advanced concepts of equilibrium for static and dynamic conflict problems
described by differential equations. The problems are considered both on the game set common for all the
participants and on partially intersecting game sets. These concepts are useful to search for the strongest
equilibrium in any problems and to find a fair sharing of co-operative income.

Keywords: games on intersected sets, complex equilibria.

VK 519.854
HoBble MoAX0/bI K PELIEHHI0 3224 AUCKPETHOr0 MPOrpaMMHPOBAHUSI HA OCHOBE JIEKCHKOIpaduieckoro
noucka / C.B. UynoB // KuGepuernka u cucreMuslii aHamus. — 2016. — Tom 52, Ne 4. — C. 43-54.

In.: 7. Tabn.: 0. Bibniorp.: 7 Ha3s.

IIpennoskeHb! HOBbIE MOAXOBI K PELICHHIO 331a4 JUCKPETHOTO IPOrpaMMHUPOBAHMS Ha OCHOBE IIOMCKA JICK-
CHKOTpahuuecKoro yrnopsioueHusi BEKTOPOB, P KOTOPOM ONTUMATBHOE PElIeHHe 3aa4y MO0 COBIANAeT C JeK-
CHKOrpahUuECKUM 3KCTPEMyMOM MHOKECTBA JOITYCTUMBIX PElIeHHIT 3a1a4H, MO0 HAXOAUTCs JOCTATOYHO OJIM3KO
OT Hero B JiekcuKorpaduaeckoM cMbicie. Onucanbl 0600IIEHHas CXeMa TaKoro JIEKCHKOrpadH4eckoro MoucKa 1
BO3MOYKHOCTH UL e¢ MoaudHKarmi. [IponumocTpupoBansl 3HAUNTEIbHBIE IPEUMYIIecTBa B d3(QGEKTHBHOCTH pa-
0OTBI JaHHOrO IMOJIXOAA IO CPABHEHHIO CO CTAHAAPTHBIM aITOPUTMOM JIEKCHKOTPa(UUeCKOro MOUCKA.

KuiroueBble cl10Ba: JIEKCUKOrPapUUECKUil TTOPANOK, JIEKCHKOrpahHIecKinii MakCUMyM, 3ajia4a JIMCKPETHOTO
TIPOTPAMMHPOBAHHS, AITOPHTM JIEKCHKOTPa(hHIECKOTO ITOUCKA.

HoBi niaxoam 1m0 po3p’si3aHHsi 3aja4 JMCKPETHOr0 NPOrpaMyBaHHsi HA OCHOBI JieKCHKOrpadiuHoro
nomyky / C.B. Uynos // Kibepuernka ta cucremumii anams. — 2016. — Tom 52, Ne 4. — C. 43-54.

3anpornoHoOBaHO HOBI TTIXOM JI0 PO3B’SI3aHHSA 3a/1a4 IMCKPETHOTO MPOrPaMyBaHHS HA OCHOBI IOIIYKY JIGKCH-
KOTpa(iuHOrO BIOPSZIKYBaHHS BEKTOPIB, IPH SIKOMY ONTHMAIBHHI PO3B’S30K 3amadi abo 30iraeThbesi 3 JIGKCHKOT-
padidHIM EeKCTPEMyMOM MHOKMHH JIOITYCTUMUX PO3B’SI3KIB 3a/1a4l, a00 3HAXOIUTHCS TOCTATHBO OJIM3BKO BiJl HHOTO B
JnekcukorpadiunoMy ceHcl. ONMUcaHo y3aralbHEHy CXeMy TaKOro JIEKCUKOrpadiqHOro MOIIyKy Ta MOKIMBOCTI JuIs i
moudixari. [TpoimrocTpoBaro 3HauHi nepeBar B eheKTHBHOCTI pOOOTH LIHOTO MiIXO/y B MOPIBHSIHHI 3 CTAHAAPTHUM
AJITOPUTMOM JIEKCHKOTPa(iyHOr0 TOMIYKY.
KimiouoBi ci10Ba: nexcukorpadiqHuil MOpsAmoK, JIeKCHKOrpadivHuil MaKCHMyM, 3a/ja4a AUCKPETHOrO Iporpamy-
BaHHS, AITOPUTM JIEKCHUKOrpa(iqHOro MOUIyKY.
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New approaches to solving discrete programming problems based on lexicographic search / S.V. Chupov
// Kibernetika i sistemnyi analiz. — 2016. — Vol. 52, N 4. — P. 43-54.

The author proposes new approaches to solving discrete programming problems based on the search for
lexicographical ordering of vectors, such that the optimal problem solution either coincides with the
lexicographic extremum of the feasible set of problem solutions or is close enough to it in the lexicographic
sense. The general scheme of such lexicographic search and the possibilities for its modification are described.
Significant advantages in the efficiency of this approach compared with the the standard lexicographic search
algorithm are illustrated.

Keywords: lexicographical ordering, lexicographic maximum, discrete programming problem, lexicographic
search algorithm.

CUCTEMHHUIA AHAJII3 SYSTEMS ANALYSIS
VK 532.59

Bbudypkanus poxiaenuss mukia B OeperoBbix dkoreocucremax / W.T. Ceneson, K0.I'. Kpusonoc,
B.M. MockoBkuH // Kubepueruka u cuctemublii anamuz. — 2016. — Tom 52, Ne 4. — C. 55-64.

Im.: 0. Tabm.: 0. Bi6miorp.: 22 Ha3BH.

Ha ocHoBe kauectBeHHO#H Teopuu quddepeHInaIbHbIX ypaBHeHUH (Teopun karactpod) mccinenyercs
OINTHMAJILHOE COXPAHCHHE 3KOJIOTHYECKOr0 COCTOsIHHS 00bekTa. B kadecTBe oObeKkTa paccMaTpuBaetcs Oeper
MOpsI, TIOJIBEPIKEHHBII HENPEPHIBHOMY Pa3pyIINTEIBHOMY BO3JCHCTBHIO BOJH, KOTOPBIH MOAMMTHIBAIOT JUIS
MOANEPKAHUST €0 HCXOJHOTO COCTOSHUS. MoJenupyercst IMOAJepiKaHHe pPABHOBECHOTO —COCTOSHHS
9KOJOTHYECKOH CHCTEMBI B HCKOTOPOM ONTHMAIBHOM PEKHME. B OT/IMYHE OT M3BECTHBIX IMOJXO/OB TaKas
MOJIC/Ib YYMTBIBACT CYIIECTBCHHO HEIMHEHHBIC S((EKThl M YNpaBIeHHE MOCPEACTBOM IOAMMTKU ILIKA,
KOTOPYIO MOJKHO HMHTEpPIPETHPOBATh Kak OOpaTHYIO CBs3b. AHAIN3 MPOBEJCH METOJAMU TEOPHU
ycroitunBocTH. [ToirydeHbl XapaKTepHCTUKH IMPENEeIbHOr0 HUKIA M IPOAHAIN3HPOBAHA €r0 YCTOHYHBOCTS.

KiroueBbie cioBa: Oudypkaius poxIeHHs LHMKIA, SKOI€OCHCTEMA, YCTOHUMBOCTh, TEOPHs KaracTpod.

Bidpypkauis napoxxenns nukiay B OeperoBux exoreocucremax / LT. Ceneson, I0.I'. Kpusonoc,
B.M. MockoBkin // Kibeprerrka Ta cuctemnnii anamiz. — 2016. — Tom 52, Ne 4. — C. 55-64.

Ha ocHoBI sikicHOI Teopii audepeHiianbHuX piBHIHB (Teopil KaracTpod) AOCTIIHKYETHCS ONTHMAIbHE
30epeKeHHsT EKOJIOTTYHOro craHy 00’ekrta. Sk 00’€KT po3rismaeTbesi Oeper Mops, IO IOCTIHHO 3a3Ha€e
PYiHIBHOTO BIUTMBY XBHIIb. MIOrO MiUKHBITFOIOTH [T T ATPHMAHHS [OYaTKOBOrO CTaHy. MOIETFOEThCS MiTPH-
MaHHS PIBHOBa)KHOTO CTaHy €KOJIOTIYHOI CHCTEMH Y JIeIKOMY ONTHMAIEHOMY pexxumi. Ha Binminy BiJ BimoMux
MJIXO/IiB TaKa MOJIENIb BPAXOBY€E CYTTEBO HEIiHINHI e()eKTH Ta KepyBaHHS LUISXOM ITiJKHBICHHS IUISDKY, 1O
MOYKHA IHTEpPIPETYBATH 5K 3BOPOTHHM 3B’SI30K. AHAJII3 BUKOHAHO METO/IOM Teopil crifikocTti. OTpuMaHO Xapak-
TEPHCTUKH TPAHUYHOTO LHUKIY Ta MPOAHATI30BaHO HOrO CTIMKICTB.

KrouoBi ciaoBa: Gidypxaris Hapo[KeHHs UKy, €KOT€OCHCTEMa, CTIHKICTh, Teopis KaTacTpod.

Cycle birth bifurcation in shore ecogeosystems / L.T. Selezov, Iu. G. Kryvonos, V.M. Moskovkin //
Kibernetika i sistemnyi analiz. — 2016. — Vol. 52, N 4. — P. 55-64.

The qualitative analysis of abrasion of a coast as an ecological system on the basis of the simplified
model described by system of ordinary nonlinear differential equations is presented. The applied semi-empirical
model is based on reviewing of average magnitudes and can be considered as some approximation of the initial
model of hydrodynamics. Unlike the well-known approaches, this model considers essentially nonlinear effects
and control (beach feedback). The analysis is carried out by methods of stability theory. Performances of the
limiting cycle are obtained and its stability is analyzed.

Keywords: Dbifurcation of cycle birth, ecogeosystem, stability, catastrophe theory.

VK 517.95:519.86:539.3
MeToabl ICeBIOMHBEPCHON a1re0phl B 3a7a4aX WIEHTHGHUKANMH COCTOSTHUS TOJCTBIX YNPYIHX ILIHT /
B.A. Crosin, K.B. [IBupunuyk // Kubepuernka u cucreMuslii anamu3. — 2016. — Tom 52, Ne 4. — C. 65-75.

In.: 0. Tabn.: 0. Bi6miorp.: 16 Ha3s.

Pewiensl 3a1aun uACHTHOUKALUE TPEXMEPHON (YHKLIUM MOMEPEYHBIX CMEIIEHUH TOYEK TOJICTOH ympy-
rOif IIIMTHI KOHEYHBIX PAa3MEPOB, JMHAMHKA KOTOPOW OMHCAaHa JIMHEHHOH anddepeHnnanbHOi MOIEIbIO C AnC-
KPETHBIMU U HEHPEPHIBHBIMH HAOJIOACHUAMH 33 HA4aJbHO-KPACBBIMU BHEIIHEANHAMHYECKHMH BO3MYIICHHS-
MH IUIHTBL. PabounMu BEIOpaHBI CpeTHEKBAIPATHICCKUI KPUTEPHIA COrNIACOBAHMS ITOJIYYSHHOrO PELICHNUS C Ha-
ONIOJEeHHUsAMU 32 IUINTOH M METOXb! JMHEIHOH mceBnoMHBepcHOU anreOpbl. ChopMyIHpPOBaHEI YCIOBHS
TOYHOCTH M OJHO3HAYHOCTU PE3yJIbTaTOB HICHTU(HKALIH.

KumroueBble cjioBa: JIMHCHHBIC JUHAMHUYECKHUE CHUCTEMBI, I/IZ[CHTI/I(I)I/IKaLII/Iﬂ, IICEBAOMHBEPCHsL, TOJICTBIE YIIPYrue
TUINTBI, HEKOPPEKTHBIE HAYaJIbHO-KPACBBIC YCIIOBUS.
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MeTo/au nceB1oiHBepcHOI ajire6pu B 3aa4ax igeHTudikanii crany ToBeTux npy:kuux mmr / B.A. Crosin,
K.B. /Iipanuyk // KiGepHernka Ta cucremuuii anamiz. — 2016. — Tom 52, Ne 4. — C. 65-75.

Po3B’s3aH0 3amadi ineHTUdIKALii TPUBUMIPHOI (YHKIIT MONEPEYHHUX 3MIllleHh TOYOK TOBCTOI MPY’kKHOT
IUIUTH CKIHYEHHHUX PO3MIpiB, JMHAMIKa SKOI ONHCaHa JTIHIHHOIO IH(epeHIiaTbHOI0 MOICIUIIO 3 JUCKPETHUMH 1
HENEPEpPBHUMH CIIOCTEPEKCHHIMH 33 MOYaTKOBO-KPAHOBMMH 30BHINIHBOJAMHAMIYHEMHU BIUIMBaMHU TIHTH. Po-
604nMHi 00paHO CePEeAHBOKBAAPATHYHHI KPUTEPiil y3rOKEHHS OTPUMAHOTO PO3B’SI3KY 31 CIIOCTEPEKCHHSIMH
3a IUTUTOIO Ta METOJIM JIiHIHHOT 1iceB1oiHBepcHOT anredpu. CHOpMyIbOBaHO YMOBH TOYHOCTI Ta OJIHO3HAYHOCTI
pe3yabTatiB imeHTudikarii.

KurouoBi cioBa: miHilHI JUHAMIYHI cHCTeMH, ineHTH(IKALISL, ICEBIOIHBEPCis, TOBCTI MPYXKHI IUINTH, HEKO-
PEKTHI MOYaTKOBO-KpPAHoOBi YMOBH.

Methods of pseudoinverse algebra in identification problems for the state of thick elastic plate /
V.A. Stoyan, K.V. Dvirnychuk // Kibernetika i sistemnyi analiz. — 2016. — Vol. 52, N 4. — P. 65-75.

The authors solve problems of identifying the three-dimensional function of transverse displacements of
points of a thick elastic plate of finite dimensions, whose dynamics is described by the linear differential model
with discrete and continuous observations of the initial-boundary external-dynamic perturbations of the plate.
The working criterion was selected as RMS criterion of matching the solution to the observations of the plate
and methods of linear pseudo-inverse algebra. The conditions for the accuracy and uniqueness of the
identification results are formulated.

Keywords: linear dynamic systems, thick elastic plates, incorrect initial-boundary problems, identification,
pseudo-inversion.

VK 519.872
O CJIOKHBIX HMITYJIbCAX H X CIBUTOBBIX XapakTtepuctukax / E.B. Kooa, O.H. KyuepsiBasi / KuGepueruka
u cucteMHblii aHamu3. — 2016. — Tom 52, Ne 4, — C. 76-82.

In.: 3. Tabmn.: 0. Bi6bmiorp.: 3 Ha3Bu.

BBeieHb! HOHATHS CII0KHOTO MMITYJIBCA, CIIBUTOBOW MEpbI IIEPECCUCHUS IBYX MMILYJILCOB, rpeOHE00pa3-
HBIX UMITYJIbCOB, XaOTHYHBIX UMITYJIbCOB. J[aHa OLlEHKA BEpXHEIl M HIDKHEH I'PaHUI] BEPOSITHOCTU XOTsI OBl Of-
HOTO TepecedeHns, chopMyJIMpOBaHa | JI0Ka3aHA TEOPeMa O BEPXHUX OIEHKAX IPH IepecedeHnn rpedHeoo-
Pa3HBIX UMIyIbcOB. ONpeneseHb! (GYHKIHS pacHpeaeNeHust U (YHKIHS IUIOTHOCTH MOMEHTA IIEpPBOTO Iepe-
KPBITUSI XQOTHYHBIX HMITYJIBCOB.

KuroueBble ¢Jj10Ba: CIOKHBIN HMITYJIBC, CABUI'OBAsI MEpa MEPECCUCHUS CIIOKHBIX UMITYJIBCOB, Fp66H606p33HBIe
CJIOKHBIE HMITYJIBCBI, CJIOKHBIE XAaOTUYHBIC HMITYJIBCHI.

Ipo ckaaani iMmmyascu Ta ixHi 3cyBHi xapakrepucruku / O.B. Ko6a, O.M. Kyuepsisa // KibepHernka Ta
cucremunid anamiz. — 2016. — Tom 52, Ne 4. — C. 76-82.

BBesieHO MOHATTS CKJIAJHOTO IMITYJIbCY, 3CYBHOI MIpH IEpEeTHHY ABOX IMITyJIbCIB, rpeGeHenomiOHux
IMITyJIbCIB, XaOTHYHUX iMITyJIbciB. HaBeieHO OIiHKY BepXHBOI Ta HIDKHBOI TPAaHULb HIMOBIPHOCTI X04ua O 0JHO-
ro TEpeTHHY IMIyJbCiB, c(HOPMYIHOBAHO 1 JOBEACHO TEOPEMY MO BEPXHI OIIHKM TPH MEpPETHHI rpedeHe-
noi0HKUX iMIyJibCiB. Bu3HaueHo (GyHKII0 po3noaiay Ta (GyHKIiO IUIBHOCTI MOMEHTY MEPILIOro MepeTuHy Xa-
OTHYHHUX IMIIYJIBCIB.

KorouoBi ciioBa: ckmapHuil iMIylbe, 3CyBHAa Mipa IEPeTHHY CKJIAJHUX IMITYJIbCIB, TpeOCHEeNONiOH CKIaaHi
IMITYJIBCH, CKJIQJHI XAQOTHYHI IMIYJIBCH.

Complex impulses and their shear performance / O.V. Koba, O.M. Kucheryava // Kibernetika i sistemnyi
analiz. — 2016. — Vol. 52, N 4. — P. 76-82.

The paper introduces the concept of complex impulse, shear measure of intersection of two impulses,
comb impulses, and chaotic impulses. The upper and lower boundaries for the probability of at least one
intersection are estimated and the theorem on the upper estimates in crossing the comb impulses is formulated.
The distribution function and the density function of the first overlap of chaotic pulses are determined.

Keywords: complex impulse, shear complex of crossing, of complex impulses, pulses intersection, measure
comb complex pulses, complex chaotic impulses.

VIK 519.24
3agaua o BbIX0Je U3 HHTepBajIa AHCKpeTHOH MapkoBckoi qud¢ysuu / JI.B. Kopoaiok // Kubeprernka u
cucteMublii aHamus3. — 2016. — Tom 52, Ne 4. — C. 83-89.

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

HccnemyroTcs BeposATHOCTH BBIXOJIA N3 HHTEPBAa AUCKPETHON MapKOBCKOH AU (y3nn ¢ HCIIONB30BaH -
€M ee anmpokcuManuu nporeccom OpHiTeitHa—YeHOeka ¢ acCuMITOTHYeCKH Mastoit tuddysueit. 3agaya BbI-
X0JIa U3 HHTEpBaIa PEIIACTCS HAa OCHOBE (hyHKLHOHANA ACHCTBUS, OHPEACISICMOr0 BOIIOLHOHHON KOMIIOHCH-
Toit mporecca OpHiuTeliHa—YieHOeka. JKCIOHCHIMAIBHBIN TeHEpaTop AMCKPETHONH MapKOBCKO# muddy3uu mo-
poxnaer (QyHKIMOHAN JEHCTBHS pellleHNEeM BapHalMOHHOW 3amaun (rmpeodpasoBannem Ppeme—Jlexanapa).
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KinoueBble c/10Ba: pa3sHOCTHOE CTOXACTHYECKOE YPaBHEHHCE, (DYHKIMOHAN JCHCTBHS, BapHALIMOHHAS 3a/1a4a, SKCIIO-
HEHLMATBHBIA TeHepaTtop, mpouecc OpHirreiiHa-YieHOeka, MOTCHINAT JHHAMHYECKOH CHCTEMBI.

3agaya mpo BHXiJ 3 iHTepBady amcKpeTHOI MapkoBcbkoi audysii / I.B. Kopomok // Kibepretnka ta
cucremunii anamiz. — 2016. — Tom 52, Ne 4. — C. 83-89.

JloCTiuKyrOTBCSE KUMOBIPHOCTI BUXOJLY 3 IHTEpBaIy AUCKPETHOI MapKOBCKOM An(Y3ii 3 BUKOPUCTAHHAM i1
anpokcumarii npouecom OpHinreitHa—YieHOeka 3 aCHMITOTUYHO Maioro Audy3iero. 3aada BUXOLy 3 iHTEpBa-
NIy BHPpIIIYETBCS Ha OCHOBI (yHKLiOHAma [ii, 110 BH3HAYAETHCS CBOJIOLIMHOI KOMIIOHEHTOIO IPOLECY
Opninreitna—YneHOeka. EKCIIOHeHTHHMI TeHepaTop JMCKPETHOT MapKOBChKOT Judys3ii mopomkye (yHKI[ioHan
nii pimeHHsM BapianiifHol 3agaui (meperBopenHsM dDpemre—Jlexxanapa).

KuarouoBi ciioBa: pizHuIEBE CTOXaCTUUHE PiBHAHHA, GYHKIIOHAN [ii, BapialiliHa 3aJja4a, eKCIIOHEHLIHHNUIT re-
Hepatop, mpouec OpHiuTeitHa—YneHOeka, MOTEHIaT JUHAMIYHOI CHCTEMH.

The problem of a discrete markov diffusion abandoning an interval / D.V. Koroliouk // Kibernetika i
sistemnyi analiz. — 2016. — Vol. 52, N 4. — P. 83-89.

We analyze the probability that a discrete Markov diffusion abandons an interval and its approximation
by the Ornstein—Uhlenbeck process with asymptotically small diffusion is used. The problem of abandoning an
interval is solved on the basis of action functional defined by the evolution component of the
Ornstein—Uhlenbeck process. The exponential generator of discrete Markov diffusion generates the action
functional by solving the variational problem (Frechet-Legendre transformation).

Keywords: stochastic difference equation, action functional, variational problem, exponential generator,
Ornstein—Uhlenbeck process, potential of a dynamic system.

YIK 517:977

O cTpoGocKoNMYecKoii cTpaTernu B MeToJe pa3pemaomux GYHKIH AJs HTPOBBIX 33124 YIPaBJIEHUS
¢ TepMuHAIbHOI pynknueii niaatel / U.C. Pannonopt // Kubepueruka u cucremusiii ananus. — 2016. —
Tom 52, Ne 4. — C. 90-102.

In.: 0. Tabm.: 0. Bi6miorp.: 21 Ha3zBa.

HcenenoBan MeTo[ pa3peIaomux GyHKIHH OTHOCHTEIEHO TEOPHU KOH(IINKTHO-YIPABIIEMBIX IIPOLEC-
COB ¢ TepMHHAIBHON (yHKIueH mmaTel. IIpemnoxkeHa cxema MeToJa, 00ECIICUHBAIOMIAS.OKOHUAHHE UIPHI 32
oIpeieICHHOe FapaHTHPOBAHHOE BPeMs B KJIacce CTPOOOCKONMMYECKHX CTPATeruii Mpu MHHHMAJIBHBIX TOMOJ-
HHUTEIBHBIX ycloBHAX. [IpuBeieHsl pe3ybTaThl CPABHEHHS FAPAaHTHPOBAHHBIX BPEMEH ITOI CXEMBI METOJIA pa3-
pemaronux (yHKLIUH C MEpBBIM HPsIMBIM MeTogoM [loHTpsiruHa.

KuaroueBble ciioBa: KBaswinHEiHHas qudepeHanbHas urpa, MHOrO3HauHOE OTOOpakEeHHE, U3MEPUMBII ce-
JIGKTOpP, CTPOOOCKOIMYECKast CTPATerHs.

Ilpo crpoGockomiuny cTpaTeriio B MeTOAi PO3B’sI3yBAILHUX (YHKMIil 1151 irpoBHX 327124 KepyBaHHs
3 TepMiHaibHOW (QyHkuicw miaatu / U.C. Pannonopr // KiGepHernka Ta cucremuuii anamiz. — 2016. —
Tom 52, Ne 4. — C. 90-102.

JlocmipkeHo MeToa PO3B’sA3yBallbHUX (PYHKIIH CTOCOBHO Teopii KOH(IIKTHO-KEPOBAHUX IPOLECIB
3 TepPMiHAIBHOI (QYHKII€0 TUIAaTH. 3apPOIIOHOBAHO CXEMY METOJIy, 110 3a0e3Ieuye 3aKiHUeHHs TPH 3a NeBHUI
TapaHTOBAaHHI Yac y Kiaci CTPOOOCKONIYHHX CTpaTerii Mpy MiHIMaIbHHUX J0JAaTKOBHX yMoBax. HaBeneHo pe-
3yJIbTATH TIOPIBHSHHS FapaHTOBAHMX 4acCiB Ii€l CXEMH METOIY PO3B’s3yBaIbHHUX (DYHKIIH 3 MEPIINM HPSIMHUM
metonoM [loHTpsirina.

KarouoBi ciioBa: kBasiniHiitHa audepeHiiiiHa rpa, 6arato3HauHe BiOOpa)KCHHsI, BUMIPHHUII CEJNEKTOp, CTPO-
0ocKoIiuHa CTpaTeris.

Stroboscopic strategy in the resolving-functions method for control game problems with terminal payoff
function / I.S. Rappoport // Kibernetika i sistemnyi analiz. — 2016. — Vol. 52, N 4. — P. 90-102.

The paper investigates the method of resolving functions with respect to the theory of conflict-controlled
processes with terminal payoff function. The scheme of the method is proposed. This scheme ensures that the
game ends in a certain guaranteed time in the class of stroboscopic strategies with minimum additional
conditions. The guaranteed times for this scheme of the resolving- functions method are compared with those of
the first direct Pontryagin method.

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

VK 330.101.541-336.7
Bespinduisinnonnpiii morpedurtenbekuii cnpoc / bB.b. JynaeB // KubepHeTnka U CHCTEMHBIH aHAIH3. —
2016. — Tom 52, Ne 4. — C. 103-117.

In.: 1. Ta6n.: 2. Bibmiorp.: 21 Ha3pa.
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TlokazaHo, 4TO PKOHOMHKH BBICOKOPA3BUTHIX CTPAH HE MOTYT BHIWTH M3 HayaBierocs B 2008 r. kpusuca
13-3a CACPKUBAHHS UX LEHTPAILHBIME OaHKaMU TOX0BON MHOILIINH, «He OOIbIICH BYX IIPOLIEHTOBY, HE Ial0-
IIeH pacTi HOTPEOUTEIBCKOMY CIIPOCY. BMEIIaTeIbCTBO LICHTPaIbHBIX OAHKOB B IPOLIECC KPU3HCA HAKAUKOMN Jie-
HEr B 9KOHOMHKY U CHIKCHHEM INPOLCHTHBIX CTABOK JI0 HYJIs MPUBEIO K PE3KOMY POCTY CIICKYJISTHBHOTO (hu-
HAHCOBOT'O CEKTOPA 3a CYET yIIIyOJIeH s KPEAUTHOTO KPU3Kca U K JICHEKHON Ae(Isiin B pealbHOM CEKTOpe, KO-
TOpasi COXPAHACT ENPECCHIO.

KiioueBble cj10Ba: DKOHOMHKA, PaBHOBECHE, CIIPOC, NMPEATOKCHUE, KPU3HUC, PHIHOK, KOHBIOHKTYpa, TPYI,
KamuTaj, JCHBTH, aMOPTH3AlMs, HHBECTHLHM, HMHQISANUS, NEIPeccus.

Besindusiniiinuii cnoxxusuuii nonut / b.b. /lynaes // KibepHeruka ta cucremunii aaiiz. — 2016. — Tom 52,
Ne 4. — C. 103-117.

TToxa3aHo, 10 €KOHOMIKH BHCOKOPO3BHHEHUX KpaiH He MOXKYTb BHIITH 3 po3nodaroi y 2008 p. kpusu de-
pe3 CTpUMYBaHHS IXHIMU LCHTPAIBHUME OaHKaMH pivHOI iH(IALIi, «He OUIBIIOT JBOX BIJACOTKIBY, IO HE A€
MO>KJIMBOCTI 3pOCTaTH CIOKHBYOMY MONMTY. BTpydaHHs HeHTpanbHUX OaHKIB y IMpoLec KPU3H HaKadyBaHHIM
rpoiiei B €KOHOMIKY 1 3HIKEHHSM MPOLEHTHUX CTABOK 10 HyJIs IIPU3BEJIO JI0 Pi3KOTO 3POCTAHHS CICKYIISTHB-
HOTO (hiHAHCOBOTO CEKTOpA 33 PaXyHOK MOINIMOICHHS KPEANTHOI KPU3H i 0 TPOIIOBOI Aediiuii y pearbHOMY
CEeKTOpi, sika 30epirae Jernpecito.

KirouoBi ciioBa: ekoHOMiKa, piBHOBara, NOMUT, MPOIO3UILis, KpU3a, PUHOK, KOH IOHKTYpa, mpaws, KaniTal,
rpolii, aMOpTH3allis, IHBECTHLIT, THIIALIs, aenpecis.

Non-inflationary consumer demand / B.B. Dunaev // Kibernetika i sistemnyi analiz. — 2016. — Vol. 52,
N 4. — P. 103-117.

The author shows that economies of developed countries cannot come out of the crisis began in 2008
because the central banks crack down annual inflation, “no greater than two percent,” which does not allow
consumer demand to grow. Pumping money into the economy and reducing interest rates to zero led to a sharp
increase in speculative financial sector due to the deepening credit crisis and led to monetary deflation in the
real sector, which keeps depression.

Keywords: economy, equilibrium, demand, suggestion, crisis, market, state of affairs, labour, capital, money,
depreciation, investments, inflation, depression.

VIK 669:539.42:519.853.4

Pa3paGoTka MeTOI0B ONTHMH3ALMUH [JIsl MOMCKA HAWIYYIIelH KOMOMHAIMHU NOKa3aTejeil MPOYHOCTH U
Bsi3kocTH cmiaBoB / .M. 3paxesckuii, A.H. Tosoauukos, C.II. VpsiceeB, A.I'. 3paxeBckuii //
Kubepueruka u cucremubiii anaaus. — 2016. — Tom 52, Ne 4. — C. 118-133.

Im.: 2. Tabm.: 1. Bi6miorp.: 14 Ha3s.

TpemtokeHsl MaTEMAaTHICCKUE METOJIBI TSI ONTHMH3AIMH XHMHIECKOTO COCTAaBA CILIABOB M TEXHOJIOTH-
YECKHX ITapaMeTpOB MX M3TOTOBICHHS B IPOIIECCEe Pa3pabOTKU HOBBIX MAPOK CTAJIECH B yCIOBUSIX 3HAYUTEILHON
HEOMpPEIeICHHOCTH. B ONTHMH3ALMOHHBIX 33[a4aX HCIOJB30BAHBI CTATHCTUYCCKHE MOJCIH MEXaHHYCCKUX
CBOJICTB HOBBIX CIUIABOB. IS OLIEHKH MPABOr0 XBOCTA PACIIPEICICHHS BEPOSITHOCTEH MOKa3aTeNs pa3pyLeH s
o meroxy laprnu ¢ V-06paszusim Hagpesom (CVN) ucnonbzoBad CVaR, KOTOpBI sSBISETCS BBITYKION (yHK-
nued. TIpe/uiokeHbl MaTeMaTHYeCKUEe METO/bl PELICHHs 3a]ad MaKCHMHU3AlMU.

KuaroueBbie ciaoBa: ciuiaB, ontumm3aius, CVaR, kBantuib, CVN.

Po3podka metoniB onTuMizauii ayisi momyky Haiikpamoi koMOiHauii minHocTi Ta B’s3KocCTi cniaBiB /
I'.M. 3paxeBcbkuii, O.M. I'oroguikos, C.II. Ypsacbes, O.I'. 3pa:keBchkuii / KibepHeTnka Ta cucteMHumi
anam3. — 2016. — Tom 52, Ne 4. — C. 118-133.

3anporoHOBaHO MaTeMaTHYHI METOMM Ul ONTHMI3aLil XIMIYHOIO CKJIaJy CILIaBiB Ta TEXHOJIOTIYHHX
rapaMeTpiB IXHOIO BUTOTOBJICHHS B IIPOIeCi pO3POOJICHHSI HOBUX MapOK CTalei B yMOBaX 3HAYHOI HEBH3-
Ha4eHOCTi. B onTuMi3ariiiiHux 3aa4ax BUKOPHCTOBYIOTBCS CTATUCTHYHI MOJIeITi MEXaHIYHUX BIACTUBOCTEH HO-
BUX CruaBiB. J[yis OLIHKM MPABOrO XBOCTa WMOBIPHICHOTO PO3MOJUTY MOKA3HMKA PYHHYBAaHHS 3a METOIOM
laprmi 3 V-moai6uum uaapizom (CVN) Bukopuctano CVaR, sikuit € onykioro GyHKIi€o. 3ampornoHoBaHo Ma-
TEeMaTHYHI METOAM PO3B’SI3aHHs TaKWX 3a/a4 MaKCHMi3alii.

Kuarouosi ciaoBa: cmias, ontumiszaigis, CVaR, xBantuns, CVN.

Optimization techniques to obtain the best combination of alloy strength and toughness /
G.M. Zrazhevsky, A.N. Golodnikov, S.P. Uryasev, A.G. Zrazhevsky // Kibernetika i sistemnyi analiz. —
2016. — Vol. 52, N 4. — P. 118-133.

The paper proposes mathematical tools for optimization of combinations of processing parameters and
alloy compositions for the development of new and improved steels. Development process of new steels
involves a lot of uncertainties. For this reason statistical models for mechanical properties of new alloys are
used in optimization problems. Particularly, we use CVaR for estimating the right tail of CVN (Charpy V-Notch
impact on toughness) distribution. This results in non-concave (convex) objective functions in maximization
problem. The paper suggests methods for solving such a problem.

Keywords: alloy, optimization, CVaR, quantile, CVN.
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VK [519.245+519.214]: 519.237.8
Pemienue 3agaum kiaaccupukauum ¢ ucnojb3oBaHuem ée-cereii / M.A. UBanuyk, WM.B. Maabik //
Kubepuernka u cucremubiii anamus. — 2016. — Tom 52, Ne 4. — C. 134-144.

In.: 5. Tabm.: 0. bi6miorp.: 24 Ha3Bu.

IIpennoxxeH HOBBI METOA pELICHUs 3ajaudl Kiaccu(UKaLMK, OCHOBAHHbBIM HA PAa3JEJICHUM JIBYX MHO-
JKECTB B IIPOCTPAHCTBE R IIyTEeM MOCTPOCHHMS M Pa3JeiICHNUsI E-CeTeH THX MHOXKECTB B PAHIKHPOBAHHOM IIPO-
CTPaHCTBE OTHOCHTEJILHO THIIEPINIOCKOCTEH. BBeieHo moHsTHE 00acTH pa3jeleHnusl — TeX 3HAuYCHWH &, Ipu
KOTOPBIX BO3MOXKHO pa3JelIUTh MHOXECTBA. [IpuBeeHbl IPUMEepsI 00JIaCTH pa3ieNeH s ISl CIIy9alHbIX BEJIH-
YHUH C Pa3sHBIMU PACIPEACNICHUAMH U JOKa3aHa TeopeMa O €¢ CXOAUMOCTH. BBeneHo MOHATHE COBOKYHMHOCTU
BCEX BO3MOXKHBIX £-CET€il HEKOTOPOTro MHOMKECTBA M JOKa3aHBI ee CBOHcTBA. JlokasaHa ciabas CXOIMMOCTh
HOPMMPOBAHHOH Pa3HOCTH SMIIUPHYECKON H TEOPETUUECKON KPUBBIX pa3/ieleHus] K HOpMaJIbHOMY pacipezere-
HHIO, YTO I103BOJIAET MPOBEPSATH TMIIOTE3bl O MECTOHAXOXKAEHUH TEOPETHUYECKOH KPHUBOH pasjeneHusl B KOH-
KPETHOH Touke.

KiloueBble c10Ba: e-ceTu, pas3jieieHUE MHOXKECTB, pa3MepHOCTh Bannnka—YepBonenkuca, kiaaccuduka-
LU,

Po3p’si3anns 3a1a4i kiacudikanii 3 Bukopucranuam E-citok / MLA. Ianuyk, 1.B. Maiauk // KibepHernka
Ta cucreMHuii anamiz. — 2016. — Tom 52, Ne 4. — C. 134-144.

3anpoIoHOBaHO HOBUH METOJ PO3B’s3aHHS 3a1adi Kiacugikarii, mo 6a3yeTbest Ha BiIOKPEMIICHHI ABOX
MHOXHH B IIPOCTOPI RY mnsxom o0y I0BH Ta BITOKPEMIICHHS €-CITOK LIUX MHOKHH B PAH)KOBaHOMY IIPOCTOPI
BiJJTHOCHO TiNepIuiomyH. BBeaeHO NOHSTTS 001acTi MOy — THUX 3HAYCHb € , IPU SIKUX MOXKJIMBO BiJIOKPEMHU-
TH MHOXMHM. HaBeneHo npukiaaum o01acTi MOALMY Ul BHIIQJKOBUX BEJIMYHMH, PO3MNOAIIEHHX 3a HAWOLIbII
BXKUBAHUMH 3aKOHAMH PO3IMOILTY, Ta JOBEACHO TEOPEMY MO il 30DKHICTh. BBEACHO MOHSTTS CYKYIMHOCTI BCiX
MOXKJIUBHX €-CITOK KO MHOXKUHH Ta JOBEJICHO AesKi 1i BiactuBocTi. JloBeneHa cnabka 301KHICTh HOPMOBa-
HOT pi3HULI eMIIIPUYHOI Ta TEOPSTUYHOI KPUBUX BiJOKPEMIICHHS O HOPMAIBLHOTO PO3IOJLITY, IO JO3BOJISE Iie-
PEBIpATH TINOTE3H PO MiCIE3HAXOKEHHSI TEOPETHYHOI KPHBOI BIXOKPEMIEHHS B KOHKPETHIIl TOWI.

KuiouoBi ciioBa: &-CiTkH, BiJOKpeMIICHHs MHOKHH, po3MipHicTh Bamnika—YepBoHeHkica, kiacudikaris.

Solving the classification problem using E-nets / M.A. Ivanchuk, I.V. Malyk // Kibernetika i sistemnyi
analiz. — 2016. — Vol. 52, N 4. — P. 134-144.

The new method of the solution the classification problem is proposed in the paper. The method is based
on separating two sets in the space R4 by constructing and separating e-nets of these sets in a ranked space with
respect to hyperplanes. The concept of the set of possible values of ¢ for e-nets of both sets is introduced in the
paper. The properties of this set and the theorem of its convergence are proved. The paper contains examples of
the set of possible values for the most useful distributions. The concept of the set of all possible e-nets of the set
is introduced in the paper. Weak convergence of the normalized difference of the empiric and theoretic
separation curves to the normal distribution is proved. It makes possible to check the hypothesis of the place of
theoretic separation curve at a specific point.

Keywords: e-nets, sets’ separation, VC-dimension, classification.

VK 532.22
MojennpoBanue pe3KHX U3MeHEeHHil NONy/ISIMHOHHON AMHAMHUKH € IBYMsI HOPOrOBBIMH COCTOSTHUSIMH /
A.JO. TlepeBapioxa // KubGepnernka u cuctemHubli anamm3. — 2016. — Tom 52, Ne 4. — C. 145-154.

In.: 3. Ta6n.: 0. Bibmiorp.: 16 Hazs.

Pemmaercst 3a1aua MOJEIMPOBAHKS BCIIBIIIKH YHCICHHOCTH OMOJIOrMYECKOro BHA, KOTOpas HAYMHACTCS C
JIOCTIDKEHHST 0CO00r0 HETPUBUAIBHOTO COCTOSIHUSI IMHAMUYECKON cucteMsl. [Tomy siuoHHEIi mporecc pa3ou-
BaeTCs Ha IOCJIEOBATEIFHOCT OTINYAIOIINXCS OJHA OT Apyroi craamil. Monens nmutupyet a¢dexr camon-
POHM3BOIBHOTO Iepexofa OT CIadbIX (UIYKTyalHii dyepe3 MaKCHMH3AIUIO PEIPOIYKTHBHOU d()(HEKTHBHOCTH K
[PEBBILICHUIO YKOJOTHYECKOH EMKOCTH CPEIBI C MOCIeAYIomIeH (a3oit OBICTPOro CIOHTAHHOTO 3aTyXaHHs [PO-
ecca. Jl1st OnMCaHuUs Mepexoaa MEK/IY 3aKIFOYUTCIBHBIMU CTAAHSAMHI BCIIBIIIKU UCIOIb3YETCS METO KOHTPO-
UpyeMoil (DYHKIHOHAIBHOI peanu3aiui MeTaMop(h0o30B MOBeACHUS TpacKTopud. OpUTHHAIBHBIA BBIYUCIIH-
TEJIbHBI anapaT Ha OCHOBE IHCKPETHO-HEIPEPBIBHOI CTPYKTYPBI BDEMEHH C IPSANKATHBHBIMU KOHCTPYKIIHS-
MH IO3BOJISIET IPHMEHSTH CLEHAPHBIH IOIXOX K OILEHKE Pa3sBHTHS JKOJOIMYSCKUX CHUTyaluil. 3Ha4MMOCTh
pe3yIbTaToB 00OCHOBAHA aHAIN30M CBEJCHHII O BCIIBIIIKAX MEIKHX HACEKOMBIX BPEAUTENICH, MUTAIOMUXCS Ha
OrPAaHUYCHHOM YHCJIC MPUTOJHBIX PACTCHHH M CIHOCOOHBIX HPH OHPEACICHHBIX YCIOBHSX BBIXOIWUTH H3-TIOA
KOHTpOJISL MAapasuTUYCCKUX HAC3AHUKOB.

KuroueBbie ciioBa: MOJCITH HOHyHﬂHHﬁ, FI/I6pI/II[HI)I€ BBIUHCIIUTEIIBHBIE CTPYKTYPBIL.

MopemoBaHHs Pi3KHX 3MiH nony.sAuiiiHol TuHaMiky 3 ABoMa noporoBumu ctanamu / A.1O. IlepeBaproxa
// KibepHetnka Ta cucremuuid aHamz. — 2016. — Tom 52, Ne 4. — C. 145-154.

MozemoeTbes cranax YuceNbHOCTI G10J0TYHOrO BUIY, KMl IIOYMHAETHCS 3 TOCSITHEHHST OCOOIMBOTO He-
TPUBIAJIBLHOrO CTAHY JAMHAMIYHOI cHcTeMH. IlomyssiiiHui mporec po30UBAEThHCs HA IOCIIIOBHICTD CTafii, sKi
BiZIPI3HAOThCS. MoJielb iMiTye e(heKT MUMOBUIBHOTO MEPEXo/Iy BiJl claOkux (UIyKTyaliil depe3 MakCuMi3aLito
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PENpPOLYKTHBHOI e()eKTHBHOCTI 110 HEPEBHILICHHS SKOJIOTIYHOT EMHOCTI CEPEIOBHILA 3 HACTYITHOK (ha30k0 IIBH-
KOT0 CIIOHTaHHOTO 3aracaHHs mpouecy. st onmcy nepexo/ay MiX 3aKJIFOYHUMH CTAIisIMU ClaaXy BHKOPHCTAHO
METOJ] KOHTPOJIbOBAHOI (DYHKIIOHATIBHOT peanizaiii MeTaMop(o3iB MOBEAIHKH TpaekTopii. OpHUriHaabHUNA 004HC-
JIIOBAJIBHMI amapaT Ha OCHOBI IUCKPETHO-0E3MEePEePBHOI CTPYKTYPH Yacy 3 MPEAHKAaTUBHUMU KOHCTPYKIISIMU [103-
BOJISIE 3aCTOCOBYBATH CLICHAPHUH MiAXiZ A0 OLUHKH PO3BHTKY CKOJIOTYHUX CHTYal[ill. 3HAYUMICTD Pe3yJbTaTiB
00rpyHTOBaHa aHAIi30M J[@HUX IIPO Crajaxy JAPIOHMX KOMax LIKIIHHKIB, KOHTPOJIBOBAHNUX MAapasUTHYHIMHU Ha-
{3HHKaMH, [0 BPaXalTh OOMEKEHE YHCIIO NMPHAATHUX CLIBCHKOrOCIOIAPCHKUX POCIHMH.

KurouoBi ciioBa: Mozeni momysiswii, riOpugHi OOYHMCIIOBANBHI CTPYKTYpH.

Simulation of abrupt changes in populational dynamics with two threshold states / A.Yu. Perevaryukha //
Kibernetika i sistemnyi analiz. — 2016. — Vol. 52, N 4. — P. 145-154.

The author solves the problem of modeling outbreaks of a species, which begins with the achievement of
specific non-trivial state of a dynamic system. Population process is divided into a sequence of substantially different
stages. The model simulates the effect of spontanecous transition from weak to acceleration fluctuations of
reproductive activity followed by the phase of rapid spontaneous decay. To describe the transition between final
stages of the outbreak, the method of controlled functional realization of metamorphoses of trajectory behavior is
used. Differential equations are combined with predicative constructions in software environment. The original
computational unit based on discrete-continuous time allows us to apply the scenario approach to the assessment of
environmental situations. To study such discrete-continuous models, AnyLogic5 computing environment with
support for language Java are used, where the developer can enter your own data types as interfaces.

Keywords: population dynamics, hybrid computing structures.

VK 519.21
OnruMajibHble CTPATerHH H OIEHKA IMOJIYHENPePhIBHOTO OOPHIBHOIO YIPaBJIsSIeMOro MapKOBCKOIO
npouecca / ILP. llInak, 5I.1. Eaeiiko // KuGepuernka u cucremusiii anann3. — 2016. — Tom 52, Ne 4. —
C. 155-160.

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

PaccmoTpeHbI 0OPBIBHBIE YIIPaBIIsieMble MAPKOBCKHE TIPOIIECCHI ¢ HECUESTHBIMU MHOXKECTBAMHU COCTOSTHHI 1
YIIpaBJICHUH Ha KOHCYHOM IPOMEKYTKE BpeMeHH. [IprBeieHb! onpeesieHus! 0OPBIBHOTO YIIPABIIIEMOI0 MapKOB-
CKOTO TIpolecca, OLICHKH IMyTH U ONTHMAIBLHOM CTpAaTeruH, a TakkKe JOKa3aHO (yHJaMEHTaIbHOE ypaBHEHHE B
Cllydae, KOTa MHOKECTBAMH COCTOSHHUH U YIPaBICHUH SBJIAIOTCSA H3MEPHMbIE IPOCTpaHcTBa. [Ipemmoken meToq
MIOCTPOEHHMS ONTHMAJILHOM CTPaTeruu U JI0Ka3aHO CYIIECTBOBAHUE PABHOMEPHO ONTHMAJIBHOH CTpaTerHu B CIy-
yae, KOIJla MHOXKECTBAMH COCTOSIHMH M yNIpaBleHHIl ecThb cemapabesibHble METPHYECKHE NPOCTPAHCTBA.

KiroueBble ci10Ba: OOpHIBHOI ympaBiseMblii MapKOBCKHI IPOIECC, ONTUMAIbHAS CTPATErus, PaBHOMEPHO
ONTHUMa/bHAsl CTPATErHs, OLEHKA IIyTH, (yHIaMEHTaIbHOE ypaBHEHHE.

OnTtumainbHi cTparerii Ta ouniHka HamiBHenepeBHHX OOPHBHHX KePOBAHMX MAaPKOBCbKHX mpoueciB /
I1.P. tnax, 51.1. €neiixo // Kibepuetrka ta cucremunii anami3. — 2016. — Tom 52, Ne 4. — C. 155-160.

Po3risiHyTO 00pHBHI KEpOBaHi MAPKOBCHKI MTPOLIECH 3 HE3TIYCHHIMHI MHOKUHAMH CTaHIB Ta KEPyBaHb Ha
CKIHUCHHOMY 4acoBOMY iHTepBaii. HaBeqeHO O3HaYeHHs OOPMBHOIO KEPOBAHOTO MAapKOBCHKOTO MPOLECY,
OLIHKM NULIXY Ta ONTHMAIbHOI CTpaTerii, a TaKOX IOBEACHO ICTHHHICTH (DYHIAMEHTAIBHOTO PIBHSIHHS 3a
YMOB, KOJII MHOXXHHH CTaHIB Ta KepyBaHb € BUMIPHHUMH IpocTopamu. HaBeneHo Metox moby 0B piBHOMIPHO
OIITUMAJIBHOI CTpaTerii y BUMAJKY, KOJM MHOKHHU CTaHIB Ta KEPyBaHb SBJISIOTH COOOKO cenapabenbHi Mer-
PHYHI IIPOCTOPH.

KuiouoBi ciioBa: oOpHBHHI KepOBaHUIT MAPKOBCHKHI MPOLIEC, ONTHMAIbHA CTPATEris, pPIBHOMIPHO ONTHMAITb-
Ha CTparerisi, OIiHKA IUIAXY, (yHIaMEHTAIbHE PIiBHIHHS.

Assessment and optimal policies of semi-continuous killed Markov decision processes / P.R. Shpak,
Y.I. Yeleyko // Kibernetika i sistemnyi analiz. — 2016. — Vol. 52, N 4. — P. 155-160.

In the paper, we consider killed Markov decision processes with uncountable sets of states and controls
on a finite time interval. Definitions of killed Markov decision process and assessment of the way and optimal
policy are given, as well as fundamental equation is proved in the case where the set of states and set of controls
are measurable spaces. We also proposed a method to construct the optimal strategy and proved the existence of
a uniformly optimal policy in case where the set of states and set of controls are separable metric spaces.

Keywords: killed Markov decision process, optimal policy, uniformly optimal policy, assessment of the way,
fundamental equation.

VK 519.17

KBanpatHasi pasHocTHasi pa3MeTka HekoTopsix rpagos / 3.A. Illepman // KuGepHeTrka M CHCTEMHBIi
anamu3. — 2016. — Tom 52, Ne 4, — C. 161-166.

In.: 2. Tab6n.: 0. Bi6miorp.: 5 Ha3zs.

o o n
PaccMoTpenbl MeTo1bl MOCTPOEHUS KBaAPATHON pa3HOCTHOW pa3METKH LIMKJIa-KaKTyca C( ), OAHOTOYCYHO-
m

ro coenuHenus n konuit nukna C,, u n Konuit nenu P,, 0HOTOYEYHOro coeuHen s n konuil mukna C,, u uenu

P, 1, a TaKKe TU3bIOHKTUBHOIO OObEIMHEHHUS O/IHOTOUEYHOTO COeIMHEH s 71 Konuid iukia C,, ¢ uensio P,.
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KurodeBble c10Ba: KBaJjpaTHas Pa3HOCTHAs Pa3METKa, KBAAPAaTHBIH PA3HOCTHBIH rpad, 0OAHOTOUEHHOE COC/U-
HEHHE IMKIIOB.

Ksanparna piznuneBa po3mirka jgeskux rpadgis / 3.0. llepman // KibepHernka Ta CUCTeMHHMI aHami3. —
2016. — Tom 52, Ne 4. — C. 161-166.

PosrnstnyTo Meroau moOymaoBU KBaJApaTHOI PIZHHUIIEBOI PO3MITKH LIMKIYy-KakTyca C () , OJHOTOYKOBOI'O
m

3’eHaHAA 1 Komiil mukiy C,, Ta 7 KOl JaHIora P,, 01HOTOYKOBOTO 3’enHaHHsA 1 Komiit mukiy C), Ta TaHIO-

ra P, i, aTakox 7113’ FOHKTUBHOTO 00’ €IHAHHS OHOTOYKOBOTO 3’ €THAHHsA 71 KOmi 1mukmy C,, 3 TaHIorom P, .

KarouoBi ciioBa: kBajpaTHa pi3HMIEBAa PO3MiTKa, KBaJApaTHHUI Pi3HUIEBUI rpad, OJHOTOYKOBE 3’€HAHHS
HUKJTIB.

Square difference labeling of some graphs / Z.0O. Sherman // Kibernetika i sistemnyi analiz. — 2016. —
Vol. 52, N 4. — P. 161-166.

The author considers some methods for constructing of square difference labeling of the cycle-cactus
C,(n"); one-point connection of n-copies of cycle C,, and of n copies of path P,; of one-point connection of »
copies of cycle C,, and path P, , as well as disjunctive union of one-point connection of n copies of cycle C,,
with the path P,.

Keywords: square difference labeling, square difference graph, one-point connection cycles.

NPOIPAMHO-TEXHIYHI KOMILUIEKCH SOFTWARE-HARDWARE COMPLEXES

VK 004.942:616-073.175

MeToa NMOCTPOEHMs] He4YeTKOH perpeccMoHHoii mojeau Ha ocHoBe LARS s BbIOOpa 3HAYMMBIX
npusHakoB / AJL. Epoxun, A.C. baowuii, A.C. Heunnopenxko, A.Il. Typyra // KuOepuetuka u CHCTeMHBIH
ananu3. — 2016. — Tom 52, Ne 4, — C. 167-173.

In.: 3. Tabn.: 0. Bibmiorp.: 25 Ha3s.

IIpennoxxeH MeTo NOCTPOEHUS HEUETKOM perpeccoHHoi Mozenu Ha ocHoBe LARS. PaccmoTpens! oco-
OEHHOCTU HCIIOIB30BAHUSI HEUETKOTO PErPEeCCHOHHOIO aHAlIM3a B 33/adaX MEJHUIMHCKOW AMAarHocTHKU. [laH-
HBIH METO/] MO3BOJISET COKPATHTh YHCIO MaPaMETPOB MOJEIH, BIMSIONIMX HA IPOTHO3UPYEMYIO CTEHEHb 00-
CTPYKINH HOCOBOTO JIbIXaHUS M M30eKATh «IICPETPCHUPOBAHHOCTH» MOJICIIH.

KiioueBble c10Ba: pHHOMAHOMETPHUS, HEUSTKUH pEerpecCHOHHBIH aHamm3, Metonq LARS, BbIOOp 3HAUMMBIX
(axTOpoB, MyIbTHKOIIMHEAPHOCT, JIHHCHHOE MPOrpaMMHPOBAHHE.

Metox modynoBu HeuiTkoi perpeciiinoi moaesi Ha ocHoBi LARS nusi BuOopy 3HauMMux o3Hak /
AL €poxin, A.C. Baoiii, A.C. Heuunopenko, O.I1. Typyra // Kibepretnka ta cucremuuii anamiz. — 2016. —
Tom 52, Ne 4. — C. 167-173.

3anpornoHoBaHO MeTOJ MoOyI0BH HEUITKOI perpeciitHoi moaeni Ha ocHOBI LARS. Po3risiHyTo 0co6im-
BOCTI BUKOPHCTAHHS HEUITKOTO perpeciifHoro aHamily y 3ajadax MeJU4HOI JiarHoCTUKH. Lleil MeTox no3Boisie
CKOPOTHTH YHCJIO TIAPaMETPiB MOJEII, SIKi BIUIMBAIOTH HA IPOTHO30BAHMIT CTYIIHB OOCTPYKIIii HOCOBOTO [JMXaH-
Hs, @ TAKOXX YHHKHYTH «IICPETPCHOBAHOCTI» MOIEII.

Kurodosi ciioBa: puHOMaHOMeTpisi, HEUiTKMil perpeciiinuii ananis, meron LARS, Bubip 3Hauynmx akropis,
MYJIBTUKOJIIHEAPHICTh, JTiHIHHE HMpOrpaMyBaHHSI.

The method to construct fuzzy regression model based on LARS for selection of significant features /
A.L. Yerokhin, A.S. Babii, A.S. Nechyporenko, O.P. Turuta // Kibernetika i sistemnyi analiz. — 2016. —
Vol. 52, N 4. — P. 167-173.

The paper proposes a method to construct a fuzzy regression model based on the LARS. The features of
the use of fuzzy regression analysis for medical diagnosis are considered. The proposed method can reduce the
number of model parameters affecting the projected degree of obstruction of nasal breathing and allows one to
avoid “overtraining” of the model.

Keywords: rhinomanometry, fuzzy regression analysis, method LARS, selection of significant factors,
multicollinearity, linear programming.
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HOBI 3ACObU KIBEPHETHUKHMU, NEW TOOLS IN CYBERNETICS,
TH®OPMATHUKH, OBYUCTIOBAJIBHOI COMPUTER SCIENCE, AND SYSTEM
TEXHIKH TA CUCTEMHOI'O AHAJI3Y ANALYSIS

VK 004.942+623.454.862

Kpurtepun BbIOOpa JMHeHHON MoJeJW 1UIsl pelieHHs] TUCKPETHBIX HEKOPPEKTHBIX 3a/1a4 HAa OCHOBe
CHHIYJISIPHOTO Pa3JIo:KeHUsl M ciy4aiinoro npoeuuposanus / E.I'. PeBynoBa // KubepHetuka u CUCTEMHBIN
anamm3. — 2016. — Tom 52, Ne 4. — C. 174-192.

In.: 3. Tabn.: 2. Bibmiorp.: 45 Hazs.

Pa3paboTaHbl KpUTEPUH IS ONPEAENICHHS ONTHMAIBHOTO YUCIa KOMIIOHEHT JIMHEHHON MOJEIN IpH pe-
LICHUH AUCKPETHOI HEKOPPEKTHOU 3a[Ja4d METOZAMH YCEUCHHOTO CHHTYIIIPHOTO PA3IOKCHHS M CIydaliHOrO
IpoenupoBanus. {715 5TOro uccae0BaHo MOBEACHUE 3aBUCUMOCTEH OMMOKH BEKTOPa PEIICHHUs H OIIHOKH BOC-
CTAaHOBJIEHMSI BEKTOPA MPABOH YaCTH OT Pa3MEPHOCTH MOJENH M MX MUHUMYMOB. IIpoBe/ieHO TaKke dKCIepH-
MEHTAJIbHOE MCCIICI0BAHHE Pa3pabOTaHHBIX KPUTEPHEB.

KuioueBble cj10Ba: ANCKPETHAs HEKOPPEKTHAs 3a/1a4a, YCEUCHHOE CHHIYJIIPHOE PA3JIOKEHHE, CITy4aiiHOE Mpo-
CLUPOBAHHUE, KPUTCPUM BHIOOPA MOJICIH.

Kpurepii BuGOpy JiHiliHOT Moxeni sl po3B’si3aHHsA JUCKPETHMX HEKOPEKTHUX 32/1a4 HAa OCHOBI
CHHTYJISIPHOTO PO3KJIaJaHHS Ta BHNaAKoBoro npoenitoBanns / O.I'. PeBynoBa // KibepHeTnka Ta cCuCTeMHHIH
anam3. — 2016. — Tom 52, Ne 4. — C. 174-192.

Po3pobiieHo KpuTepii /ulsi BU3HAYCHHS ONTHMAJIBHOTO YKCIIa KOMIIOHEHT JIiHIHHOT MOJeIi Uit pO3B’si3aH-
HsI IMCKPETHOI HEKOPEKTHOI 33/1a4i METO/IOM 3pi3aHOTO CHHTYIISIPHOTO PO3KJIAJAaHHS 1 METOJaMU BUIIAKOBOTO
npoeuitoBanHs. Jis 1bOro JOCHIIKEHO MOBEIIHKY 3aJ€KHOCTEH MOXMOKM BEKTOpa PO3B’S3KY 1 MOXHMOKM
BIZIHOBIICHHSI BEKTOPa MPABOI YACTHHU BiJ PO3MIPHOCTI MOJei Ta iXHiX MiHiMyMiB. [IpoBeseHO TaKoX eKciie-
PHMEHTAJIBHE JIOCII/DKEHHS PO3POOICHNX KPUTEpiiB.

Kuio4oBi cJ10Ba: [ucKpeTHa HEKOPEKTHA 3a/a4a, 3pi3aHe CHHIYJIIPHE PO3KIaIaHHs, BUMAJKOBE IPOCLIIOBaH-
HSl, KpuTepii BUOOpY Mojedi.

Linear model selection criteria for the solution of discrete ill-posed problems on the basis of singular
value decomposition and random projection / E.G. Revunova // Kibernetika i sistemnyi analiz. — 2016. —
Vol. 52, N 4. — P. 174-192.

The criteria are developed to determine the optimal number of linear model components for the solution
of discrete ill-posed problem by truncated singular value decomposition and the method of random projection.
To develop the model selection criteria, we studied the behavior of solution vector error and recovered right
side vector error versus the dimension of the model and their minima. The results of the experimental
investigation of the developed criteria are also provided.

Keywords: discrete ill-posed problem, truncated singular value decomposition, random projection, model
selection criteria.
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