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YK 519.72, 003.26
JloBepuTe/ibHbIE BBIYMCJIEHUS] C HCHOJb30BAaHMEM CKJajabiBalomeii Mamuubl I1 / A.B. Auucumos,
A.K. HoBoxmonos // Kubepuernka u cucremusiii anamms. 2018. Tom 54, Ne 1. C. 3-12.

Im.: 1. Tabn. 4. Bi6bmiorp.: 32 Ha3BH.

Amnnotanust. [Ipe/uiokeHo periene mpooeMbl MPOBEPKH METOCTHOCTH apU(MMETHUICCKHIX TIPOrPaMM C BET-
BIICHUSIMH M LIMKJIAMH, BBITIOJIHAEMBIX Ha YIAICHHOM BBIYHCIUTEIBLHOM pecypee. [10X0/ K peleHHIO COCTOHT B 3a-
MeHe apU()METHIECKUX OMEepaliii, TAKMX KaK YMHOXKCHHE U JIENICHUE, COOTBETCTBYIOLMMH MPOLICIYPAMH CKIIa/IbI-
Baroieil Manmnsl (addition machine), BBenennoit P. ®noiinom u . Kuyrom. Beruncienus 1 mopsaoK ClIeA0BaHHUs
KOMaHJI TO/ITMCHIBAIOTCS TMHAMH YCCKOU IU(POBOi MOAMMUCHIO, TOMOMOP(HON 110 CIOKEHHIO/BhrauTaHuto. Jlist
1r(pOBO MOITICH MCIIONB30BaHA MOMHGUIPOBaHHas cxema benano. Bepubukarmst udpoBbix momiceit pe-
3yJIBTATOB BBIMOIHECHNUS IPOTPAMMBI TAPaHTHUPYET O0HAPYKEHHE JTFOObIX HECAHKIIMOHUPOBAHHBIX M3MEHEHHUI B HIC-
XOJIHOM TEKCTE IPOrPaMMBL

KiroueBble c10Ba: CKIagbIBaIoONIas MalnHa, TU(PoBas MOAMNCH, IPOBEPsieMbIe BBIYUCICHUS, TOMOMOpP(hHAs
Kkpunrorpapus.

JoBipui 00unC/IeHHs] 3 BUKOPUCTAHHAM JoAaBaiabHOI Mmamunu. 11/ A.B. Anicivos, A.K. HoBokuionos //
Kibepuernka ta cucremuuii amamis. 2018. Tom 54, Ne 1. C. 3-12.

AHoTanis. 3anpornoHOBaHO PO3B’s3aHHA NPOOJIEMH MEPEBIPKH IUTICHOCTI apU)METHYHHX HPOrpam
3 PO3TAIY’KCHHAMH 1 IIUKJIaMH, SIKi BUKOHYIOThCS Ha BialleHOMY 004HCIIOBaIbHOMY pecypci. Ilinxin 1o pos-
B’S3aHHS NOJIATAE y 3aMiHi apu(METHIHHX OIeparliif, TaKUX K MHOXEHHS 1 JIUICHHS, BiAIOBITHIMH IPOIETY-
pamu gnoxaBanmbHOi MamuHd (addition machine), BBemeHoi P. ®noiimom i . Kuyrom. OGuucneHHs
1 MOCIIiTOBHICTh KOMaH MiAMUCYIOTHCS TUHAMIYHUM LHU(PPOBUM MiJMHCOM, 110 € TOMOMOP(GHUM 3a J0JaBaH-
HsIM/BinHIMaHHEAM. [{11s1 nudpoBoro mignucy 3acrocoBano MoaudikoBany cxemy benano. Bepudikamis nudpo-
BUX IIJIHCIB Pe3yJbTaTiB BUKOHAHHSA IPOrPaMU T'apaHTYe BUSBICHHS OyJb-SKUX HECAHKI[IOHOBAHMUX 3MiH
Yy BHXIZHOMY TEKCTi IPOrpamMHm.

KurouoBi ciioBa: nonaBanbHa ManmHa, (UGPOBHUIA MiAIKC, BeprdiKoBaHi 00UYUCICHHS, TOMOMOP(HA KPHUITOT-
padis.

Trusted computing with addition machines. II / A.V. Anisimov, A.K. Novokshonov // Kibernetika i
sistemnyj analiz. 2018. Vol. 54, N 1. P. 3-12.

Abstract. A solution of the integrity verification problem for arithmetic programs with branching and
looping statements running on a remote computing resource is proposed. The solution is to replace the
arithmetic operations such as multiplication and division by corresponding procedures of the addition machine
introduced by R. Floyd and D. Knuth. The order of instructions as well as current meanings of variables are
signed by dynamic digital signatures, which are homomorphic with respect to addition and subtraction.
A modification of the Benaloh scheme is used for digital signatures implementation. Verification of digital
signatures of computation results ensures detection of any unauthoried changes to the source code of the
program.

Keywords: addition machine, digital signature, verifiable computing, homomorphic cryptography.

VK 519.713.4
Addunnbie aBTOMATHI U KJIaccuyeckne ¢ppakransl / UK. PoicuoB / KubepHeTrka M CHCTEMHBIN aHAIH3.
2018. Tom 54, Ne 1. C. 13-23.

In.: 0. Tabm. 0. Bi6miorp.: 10 mHass.

AnHoTauus. B paGote BbIsIBICHA CBSI3b MEXIy (PpakTanbHON reoMeTpHeii u Teopueii aBromaToB. Iloka-
3aHO, YTO IO KpaiHe# Mepe Kiaccuueckue (QpaKTaisl SBISIOTCS aTTPAKTOPAMH CKMMAIOIIUX ad(UHHBIX aBTO-
MaToB, a TAKXKE YTO CUMBOJIBHOE IIPOCTPAHCTBO CHKMMAFOIIETO a(pMHHOrO aBTOMATa HeNpephIBHO 0TOOpaskaeT-
Csl Ha €ro aTTPaKTop.

KuroueBble cioBa: apduHHBIE aBTOMAThI, (PpaKTaibl, aTTPAKTOPBI.

Adinni aBTromaTn Ta kiaacuuHi ¢pakraam / LK. Pucnos // Kibepuernka ta cucremuuii anamis. 2018.
Tom 54, Ne 1. C. 13-23.

AnoTanisi. B po0oTi BUsBIICHO 3B’5130K MiX ()paKkTagbHOIO TeoMeTpiero Ta Teopieto aBromaris. [Tokasa-
HO, 1[0, IPHHAIIMHI, KITacH4Hi (paKkTaau € aTTPaKTOPAaMHU CTHCKAIOYHX ahiHHHX aBTOMATIiB, a TAKOX IO CHM-
BOJBHHI IIPOCTIp CTHCKA0UOro aiHHOTO aBTOMATy Oe3HepepBHO BiTOOpaXkaeTbCs Ha HOTO aTTPaKTop.

KomrouoBi cioBa: adinHi aBTOMaty, (pakTaid, aTTpakTOPH.
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Affine automata and classical fractals / I.K. Rystsov // Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 1.
P. 13-23.

Absract. The relationship between fractal geometry and automata theory has been discovered. It is shown
that at least classical fractals are attractors of contraction affine automata. It is also shown that the symbol space
of a contraction affine automaton continuously maps onto its attractor.

Keywords: affine automata, fractals, attractors.

CUCTEMHHUI AHAJII3 SYSTEMS ANALYSIS

VK 519.6
Hosble nHpopManHOHHBIE 0NePaTOPbI B MaTeMaTH4YeckoM Moieauposanuu (O63op) / U.B. Cepruenxo,
O.H. JIntBun // Kubeprernka n cucremusiii anaimu3. 2018. Tom 54, Ne 1. C. 24-34.

In.: 0. Tabn. 2. Bi6miorp.: 38 Hass.

AHHoTanus. VccaemayloTess METO/Ibl HOCTPOEHHUs MaTEMAaTHIECKUX MojiesIel MPOIecCcoB, sBIEHUI H 00b-
€KTOB C HCIOJIb30BaHHEM HH(OPMAIIMU O HUX B 00BEKTAX, KOTOPbIE 0000IIAI0T TOYKH (JIOKYCHI), TUHHUH (T10J10-
CBL B IBYMEPHOM CIIy4dae U TyObI B TPEXMEPHOM CIIydae) U IIOCKOCTH (cion). OXHOBPEMEHHO C OIepaTopaMu
HHTEPIOJLIINY NPEUIaraeTcsl UCIONb30BaTh ONEpaTOphl MHTEPIOKALNU; C ONEepaTOpaMi WHTCPIMHAINN —
OIIepaTopsl HHTEPCTPHUIAIMY U HHTEPTYyOalUy; ¢ olepaTopaMy HHTepQIIeTallii — ONepaTopsl HHTepIaiiepu-
3aIMH.

KiroueBble ¢10Ba: MHTEPIUHALNS, HHTEP(IeTaLMs, HHTCPCTPUNIALHS, HHTEPTYOALHs, HHTEPIOKALHS, HHTEP-
Jaliepu3sanus.

Hosi indopmaniiini omeparopm B MaremaTHunomy MoaeaoBanni (Orisa) / LB. Ceprienko,
O.M. JIntBuH // Kibepuetnka ta cucremuuil anaimiz. 2018. Tom 54, Ne 1. C. 24-34.

Anoranis. [locnipkeHo MeToau no0y10BH MaTEMAaTUYHUX MOJICIIEH MPOIIECIB, SBHUII Ta 00 €KTIB 3 BUKO-
pHCTaHHAM iH(pOpMaIii Ipo HUX B 00°€KTaX, IO y3araJbHIOIOTh TOUKH (JIOKyCH), MiHil (CMyTH B IBOBHMipHOMY
BUIIAJIKy Ta TyOH B TPUBHMIPHOMY BHII3/IKy) Ta INIONMHH (Inapu). OZHOYACHO 3 ONlepaTopaMH iHTePIIONSIii 3a-
[IPOIIOHOBAHO BHKOPHCTOBYBATH ONEPATOPU IHTEPJIOKAIL{l; 3 oOmepaTopamMu iHTepiiHamii — omeparopu
iHTepeTpimanii Ta iHTepTyOalii; 3 omepaTopaMu iHTepdIeTalii — ONepaTopH IHTeplIaepH3allii.

KurouoBi ci1oBa: inTepninamis, intepdueranis, inTepcTpinanis, iHTepTy0amnis, iHTepIOKallis, IHTepIaepu3aris.
New information operators in mathematical modeling (Review) / LV. Sergienko, O.M. Lytvyn //
Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 1. P. 24-34.

Abstract. The methods of constructing mathematical models of processes, phenomena, and objects with
the use of information about them in objects summarizing points (locuses), lines (strips in two-dimensional case
and tubes in three-dimensional case) and planes (layers) are investigated. It is suggested to use interlocation
operators simultaneously with interpolation operators; operators of interstripation and intertubation with
operators of interlination; and interlayerization with operators of interflatation.

Keywords: interlination, interflatation, interstripation, intertubation, interlocation, interlayerization.

VK 519.21:621.391

Mopenn cucTeM YOpaBJIeHHsl 3alacaMH €O CKOPOHNOPTAINMMHUCH HNPOIYKTAMH M cepBepoM Ha
«mporyike» / B.C. Kopoawok, A.3. Meaukos, JI.A. Ilonomapenko, A.M. PycramoB // KubepHerrka u
cuctemubiii anamu3. 2018. Tom 54, Ne 1. C. 35-50.

Im.: 10. Tabn. 0. bi6miorp.: 20 Ha3B.

AnHoTanus. V3ydyeHa cucremMa o0CITy)KMBaHHA-3aIIaCAHUS CO CKOPOIOPTSAIIMMHUCS TIPOYKTaMH, B KOTO-
Ppoii nocIie 3aBepIIeHNs 00CITy)KUBaHNS 3aIBKH CEPBEP YXOJMUT HA IIPOTYIIKY» IPH OTCYTCTBHM 3asBOK B OUe-
penu, a Tociie OKOHYaHHS IPOTYIKH» CepBep MPHUCTYNAaeT K 0OCIy)KHBAaHHIO HOBBIX 3asBOK, €CIIM JJIMHA X
odepeu NPeBhIIIaeT HEKOTOPYIO IOPOrOBYIO BEIUYUHY; HHAUE CEPBEP CHOBA YXOAUT Ha «IIPOTyIKy». Pazpabo-
TaHBl TOYHBI M MPUOIIDKEHHBIH METOABI pacdeTa XapaKTePHCTHK CHCTEMBI.

KurodeBble c10Ba: cucTeMa YIpaBICHUS 3allacaMM, CKOPOIOPTSIIMECH NPOAYKTBI, IIPOTYIIKa» CepBepa.
MopeJti cucteM ynpasJIiHHS 3amacaMy 3 INBHAKONCYBHHMH MPOAYKTAMH Ta CEPBEPOM Ha «IPOTYJIsTHIN
/ B.C. Kopoaiok, A.3. Menikos, JI.A. Ilonomapenko, A.M. Pycramos // KibepHeTnka Ta cHCTeMHUI aHAIi3.
2018. Tom 54, Ne 1. C. 35-50.

AHoTanis. BuBueHo cucteMy 00CIIyroByBaHHs-3alacaHHsl 3 IIBUKOIICYBHUMH HPOIYKTaMH, Y SKii micis
3aBepILICHHS 00CIyroBYBaHHS BHMOTU CEpBEp i/ic Ha «IIPOTYISIHKY» 3a BiJCYTHOCTI BUMOT y 4ep3i, a micis
3aKiHYEHHS «IPOTYJISTHKH» OepeThest 3a 00CIIyroByBaHHsS HOBHX BUMOT, SIKIIO JIOBXKHHA IXHBOT YEPrH IIEPEBUIILye
NIeBHY BCTaHOBJICHY BEIMYNHY; iHAKIIe CepBEp 3HOBY H/e Ha «IPOTYISHKY». Po3pobiieHo TouHmMiT i HaOMDKeHHH
METOM PO3PaXyHKy XapaKTePHUCTUK CHCTEMH.

KirouoBi cioBa: cucreMa ymnpapiliHHA 3amacamu, IIBUIKOICYBHI HPOTYKTH, IIPOTYISHKa» CepBepa.
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Models of perishable queueing-inventory systems with server vacations / V.S. Koroliuk, A.Z. Melikov,
L.A. Ponomarenko, A.M. Rustamov // Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 1. P. 35-50.

Abstract. The model of perishable queueing-inventory system with server vacations is studied. Upon
service completion, server takes vacation if there are no customers in the system and it starts to service at the
end of the vacation if the number of customers in the system exceeds some threshold; otherwise, it takes new
vacation. Exact and approximate methods to calculate the characteristics of the system are proposed.

Keywords: inventory control, perishable items, server vacation.

VK 621.391
OG0 yca0BHAX CXOAMMOCTH MeTO0/1a MIMPUYECKHX CPEJHHX B CTOXAaCTHYECKOM INPOrpaMMHPOBAHMH /
I1.C. Knomnos, B.. Hopkun // Kubeprernka u cucremusiii aHanmu3. 2018. Tom 54, Ne 1. C. 51-66.

Im.: 0. Tabm. 0. Bi6miorp.: 45 Hass.

AnnoTtanus. [TpoaHanu3upoBaHbl yCIOBHS CXOJUMOCTH METO/[a SMIIMPHIECKHX CPEAHHUX B CTOXACTHICC-
KOM HPOrpaMMHPOBaHHH TIPU HETPAJUIMOHHBIX YCIOBHUSX, KOT/IA UCIIONIB3YIOTCS 3aBUCHMBbIC HAOIFOACHUS CITy-
YaifHbIX TAPaMETPOB 331auH U CITy4alHbIC OKA3aTeIH ONTHMU3ALMH MOTYT OBITh Pa3phIBHBIMH HHHMKaTOPHBI-
mu pyHKImsaME. s cityyast 3aBUCHMBIX HaOIOJICHHH YCTAHOBIICHBI TEOPEMBI O BEPOATHOCTSX OOJIBIINX YKIIO-
HEHHUH I NpHOMIDKCHHBIX ONTHMANBHBIX 3HAUCHHH M pEUICHUIL.

KiodeBble cjIoBa: CTOXaCTHYECKOE MPOTPAMMHPOBAHHE, METOJA 3MITMPUYCCKUX CPEJHHX, 3aBHCHMBIC
HaOJIIOJICHNU, YCIIOBHS TIEPEMEINBAHNU, OOJIBIINE YKIOHEHHS, pa3pbiBHbIC (QDYHKIMH, (DYHKIUH BEPOSITHOCTH,
CXOAMMOCTb METO[IA.

IIpo ymoBu 30ixHOCTI MeToy eMHIpHYHUX cepedHiX Yy croxacrmuHomy mporpamysansi / II.C. Kuomos,
B.I. Hopkin // Kibepuernka Ta cucremHuii anami3. 2018. Tom 54, Ne 1. C. 51-66.

Awnotanis. [IpoaHanizoBaHO YMOBH 301KHOCTI METOLY EMIIIPHYHHX CEPEIHIX y CTOXaCTUYHOMY MpOrpa-
MyBaHHI 32 HETPaAULIfHUX YMOB, KOJIH BUKOPHCTOBYIOTHCS 3QJICKHI CIIOCTEPE)KECHHS BUITAAKOBHX [IapaMeTpiB
3aj1adi Ta BUIIAJKOBI IIOKA3HUKY ONTHMI3allii MOXyTb OYTH pO3PHBHUMU iHAMKAaTOpHHMH (yHKIisMu. s BU-
[ajKy 3aJICKHHX CIIOCTEPE)KEHb BCTAHOBICHO TEOPEMH IIPO HIMOBIPHOCTI BEMMKUX BIAXUICHD IS HAOIMKCHHX
ONTHMAIBHUX 3HAYCHb Ta PO3B’A3KIB.

KurouoBi ci10Ba: croxacTHYHE IPOrpaMyBaHHS, METOJ eMIIPHYHUX CEePeIHIX, 3aJIeXkKHI CIIOCTEPEKEHHS, YMO-
BU TIEpEMIIlyBaHHS, BENUKI BIIXWICHHS, PO3pHBHI (yHKil, QyHKHii HMOBIpHOCTI, 30DKHICTH METOXY.
About convergence conditions for the empirical mean method of stochastic programming / P.S. Knopov,
V.I. Norkin // Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 1. P. 51-66.

Abstract. The paper analyzes convergence conditions of the empirical mean method under nonstandard
conditions, where dependent observations of random parameters are used and probabilistic optimization
functions may be discontinuous indicators. For the case of dependent observations, large deviation type
theorems for approximate optimal values and solutions are established.

Keywords: stochastic programming, empirical mean method, mixing conditions, large deviations,
discontinuous functions, probability functions, method convergence.

YIK 519.157
Iouck 3a1aHHOrO KOJHYECTBA pellleHHil CHCTeMbl pPa3sMbIThIX orpanmyenuii / M.U. Illae3unrep,
Bb. ®aax, E.B. Bogoaasckuii / KubepHernka u cucremubiii ananus. 2018. Tom 54, Ne 1. C. 67-83.

In.: 0. Tabn. 0. Bi6miorp.: 22 Ha3Bu.

AunHoTanms. VccnenoBana MUHNMAaKCHas MOAM(UKALNS 3aJa49i PACIIO3HABAHHUS COBMECTHMOCTH CHCTE-
MBI OrpaHHYCHHH, KOTAA s KaXIOTO PELICHHS OIpPE/eIcHa He OMHAPHAS JOIyCTUMOCTb, a €€ KOJIMYCCTBCH-
Hasi xapakTepucTika. ONNCAHHBIH B CTAThE AITOPUTM HAXOAWUT 3a MOJMHOMHAIEHOE BpeMs TpedyeMoe KO-
Y4ECTBO HAWIIYYIIMX PEIICHHH CHCTEMbI Pa3MbIThIX OIPAaHHYCHUH, €CIIH ITH OrPAHHYCHUs. HHBAPHAHTHBI OTHO-
CHTEIBHO HEKOTOPOTo MaKOpHTapHOro omeparopa. CylIecTBEHHO, YTO [UIi PEAM3aliH aIropuT™Ma He
TpedyeTcst 3HaHUsI ITOrO oneparopa, 6ojee Toro, He TpeOyeTcsl rapaHTHPOBATh €ro CyliecTBOBaHue. [l io-
60ii CHCTEMBI Pa3MBITBIX OrPAHHYCHHUI AITOPUTM JIHOO HAXOAHUT 33aHHOE KOJINYECTBO HAanboJee JOMyCTHMBIX
pereHnit, 100 BBIJACT OTKA3 OT peleHns 3axa4u. [locnenHee BO3MOKHO, TOIBKO €CIIH IS PEIIaeMOoil CHCTe-
MBI OIPaHHYCHHII TaKOi ONEpaTtop OTCYTCTBYET.

KurodeBble cJ10Ba: AUCKpETHas ONTHMM3AIMA, MUHUMAKCHBIC 33/1a4d, Pa3METKH, HHBAPHAHTHI, TIOIUMOpP(HU3-
MBI.

Homyk 3agaHoi KiibKocTi po3B’s3kiB cucremMu po3mutux oomexens / M.I. llnesinrep, b. ®aax, €.B.
Boponascokmii / KibepHernka Ta cucremHuit anamiz. 2018. Tom 54, Ne 1. C. 67-83.

AHotanist. J[ocikeHo MiHIMAaKkCHy MOIuGiKaliio 3ahadi po3Mi3HABAaHHS HECYNEPEYHOCTI CHCTEMH oOMe-
XKEHb, KO JUII KOXKHOTO PO3B’ 3Ky BU3HAUCHO He OiHApHY JOIMYCTHMICTb, a 1 KUTbKiCHY XapakTepHcTHKY. Ommca-
HHII B CTaTTi aJTOPHTM 3HAXOJUTH 32 IIONIHOMIaNbHHI Yac 3a/[aHy KUIBKICTh HAHKpAIUX PO3B’S3KIB CHCTEMH PO3-
MHTUX 0OMEXEHb, SIKIIO I1i OOMEXEHHS IHBapiaHTHI BIIHOCHO JESKOr0 Ma)KOPHTAPHOTO oOIeparopa. Baxmmso, mo
JUTSL peati3alii alropuTMy He TOTPIOHO 3HAHHS [[bOTO ONEepaTopa, OB TOro, He MOTPIOHO rapaHTyBaTH HOro icHY-
BaHHA. JI1s1 TOBUTBHOI CHCTEMU PO3MUTHX OOMEKEHB alIrOpUTM a00 3HAXOIUTH 3a/1aHy KiIbKICTh HAHOLIBLI JTOIyC-
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THMHX PO3B’s3KiB, 00 Ja€ BiIMOBY BiJl po3B’s13Ky 3aaun. OCTaHHE MOXJIMBO, TLTBKH SIKILO JUIS PO3B’SI3aHOI CUCTe-
MU OOMEKEHb TaKOro Oneparopa He iCHYE.

KurouoBi cioBa: quckpeTHa ONTHMI3amis, MiHIMAKCHI 3a1adi, PO3MITKH, iHBapiaHTH, MOJTiMOpPGi3Mu.
Finding a given number of solutions to a system of fuzzy constraints / M.I. Schlesinger, B. Flach,
E. Vodolazskiy // Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 1. P. 67-83.

Abstract. A minimax modification of a fuzzy constraint satisfaction problem is considered, where
constraints determine not whether a given solution is feasible but the numerical value of satisfiability. The
algorithm is proposed that finds a given number of solutions with the highest value of satisfiability in
polynomial time for a subclass of problems with constraints invariant to some majority operator. It is essential
that knowing the operator itself is not required. Moreover, it is not necessary to guarantee its existence. For any
system of fuzzy constraints, the algorithm either finds a given number of best solutions or declines the problem.
The latter is only possible when no such operator exists.

Keywords: discrete optimization, minimax problems, labeling, invariants, polymorphisms.

YK 519.17
PazBuTHe MeTOa MPOrHO3HOTO rpada B YCJIOBHSX HENMOJHOTHI H HETOYHOCTH JKCHEPTHBIX OLEHOK /
10.51. CamoxBajyoB // KubGepuernka u cucremHbiii anamu3. 2018. Tom 54, Ne 1. C. 84-92.

Im.: 2. Tabm. 1. Bi6bmiorp.: 9 Hass.

AHHOTanus. PaccMOTpeHbI MEXaHU3MbI 00PaOOTKH HEYETKUX SKCICPTHBIX OLCHOK NPH IPOTHO3HPOBA-
HHUU BPEMEHH H IMyTeH pelIeHuUs HayYHO-TeXHUUeCKUX mpobieM. IIpemioxkena GyHKImMs pacupeaeIeHns Bepo-
SITHOCTH BPEMEHH BBIIOJIHEHUS PaboT, MO3BOJIIONIAS TI0 COBOKYITHOCTH JUCKPETHBIX HHTEPBAIBHEIX OeTa-pac-
IpeieIeHuil TOCTPOUTh UHTETPATBHOE HENPEPHIBHOE PACIPENCNICHIE CITyJaifHON BEIMYMHEI HA BCell oOmacTu
ee ompejieeHus. B kauecTBe Mephl COTIACOBAHHOCTH HEYETKHX OLICHOK HMCIONb3yeTcs KO3((HUIMEHT BapHa-
I[MH JIEBBIX U TIPABbIX TPaHUI] BPEMEHHBIX HHTepBaoB. OmucaHo npuMeHeHne Metosia MonTe-Kapiio st onpe-
JICTICHUs. O)KMAAEMbIX 3aTpar.

KuroueBble cj10Ba: IPOrHO3, MPOTHO3HBIN rpad, BpeMs JOCTIKCHHS LeIH, OeTa-pacipesnelicHue, IKCIepTusa,
SKCIIEPTHBIC OLICHKM, HEYETKHE OLECHKH, Meton Mornte-Kapio.

Po3BuTOK MeTOQy HPOrHO3HOr0 rpaga B YMOBAX HENOBHOTH i HETOYHOCTi EKCIIEPTHHX ONiHOK /
10.51. CamoxsBaguoB // Kibepneruka Ta cucremuuii axamiz. 2018. Tom 54, Ne 1. C. 84-92.

AHoTanis. Po3risHyTo MexaHi3MM 0OpOOJICHHS HEYITKHX EKCIEPTHHX OLIHOK JUIS NPOTHO3YBAaHHS 4Yacy
1 IUIAXIB PO3B’SA3aHHS HAYKOBO-TEXHIYHHUX IPoOIieM. 3amporoHOBaHO (QYHKIIIO PO3MOALTy HMOBIPHOCTI Yacy BU-
KOHAHHS POOIT, sIKa JO3BOJIAE 32 CYKYIHICTIO JUCKPETHHX IHTCPBAIBHHUX OeTa-pO3NOALIIB HOOYIyBaTH iHTErPAIIb-
HHIl HETIepepBHUI PO3MOJINT BUIIAJKOBOI BEIMYMHH Ha Bciil oOsacTi i Bu3HadeHHS. SIK Mipy y3rOKEHOCTI
HEYITKUX OLIHOK BHKOPHCTOBYIOTH Koe(illieHT Bapiawil JIIBUX 1 MPaBUX MeX YacoBHX iHTepBaitiB. HaBeneHo 3a-
crocyBaHHA Metoxy MoHre-Kapno juist BU3HaYeHHs OUiKyBaHUX BHTpAT.

Kio4oBi ci10Ba: mporHos, mporHo3Huid rpad, 4ac JOCSATHEHHS L, 0ETa-po3MoJis, eKCIepTH3a, SKCIePTHI
OIIIHKH, HEUiTKi OIiHKH, MeTox Monte-Kapio.

Development of the prognosis graph method under incomplete and inaccurate experts assesments /
Yu.Ya. Samokhvalov // Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 1. P. 84-92.

Abstract. The author considers the mechanisms to process fuzzy experts’ assessments in forecasting the
time and possible solutions of scientific problems. The distribution function of the execution time probability is
proposed. This function allows construct the continuous, integral distribution of a random variable on its total
domain, based on the aggregate of discrete interval beta-distributions. As the matching measure of the fuzzy
assessments, the coefficient of variation of the left and right limits of the time interval is used. The application
of the Monte-Carlo method to find the expected expenses for the problem solution is described.

Keywords: prognosis, prognosis graph, aim reaching time, beta-distribution, expertise, experts’ assessments,
fuzzy assessment, Monte-Carlo method.

YIK 621.391:519.2

HeacnMmnroTnyeckne HMKHHE TPAHMIbI WH(QOPMALHOHHOWH CJOKHOCTH CTATHCTHYECKHX aTaK Ha
cuMMeTpUYHble KpunTocucTreMsl / A.H. Anexceifuyk // Kubeprerrnka u cuctemustii ananmus. 2018. Tom 54,
Ne 1. C. 93-104.

In.: 0. Tabn. 0. Bi6miorp.: 23 Ha3s.

AnHotauus. [IpeaoxkeH METO/ MONYYCHHs HIDKHUX IPAHUL HHGOPMALHOHHOM CI0XKHOCTH CTAaTHCTH-
YECKUX aTaK Ha OJOYHbBIC MM MOTOYHbIC MHU(pPBL. MeTOx OCHOBAaH Ha IIPUMCHEHHH HepaBeHcTBa DaHo U B OT-
JIMYHE OT M3BECTHBIX HE HCIOJB3YET KaKHX-THOO aCHMITOTHYECKUX COOTHOLICHHH, HPUOMIKCHHBIX (GopMyT
WIN 9BPUCTHYCCKHUX IMpPEAIoIokeHni 00 uccnenyemom mmdppe. [loyueHHble rpaHuipl HHGOPMAIMOHHOM
CIIOXHOCTH ISl OZHHX BHIOB aTaK HMEIOT KJIACCHYECKUN BHJL, & JULSL IPYTHX — MO3BOJISIOT BBECTH 000CHOBAH-
HbIE MapamMeTpbl, XapaKTePU3YIOIHEe CTOMKOCTh CHMMETPHYHBIX KPHITOCHCTEM K TaKHM aTakam.

KiroueBble cj10Ba: CHMMETpHYHAs KPHUNTOTpadus, MPOBEPKAa CTATUCTHYECKHX TMIIOTE3, CTATUCTHYECKas aTaka,
6r10uHbIi 1M P, MOTOYHBIHA MIK(pP, KOPPEIALMOHHAS aTaKa, HHQOPMALOHHAs CII0KHOCTb, HepaBeHCTBO DaHo.
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Heacumnrornuni HmskHi Mexxi iHdopmaniiiHol CKIaJHOCTI CTATHCTHYHHX AaTAK HA CHMeTPHYHI
kpuntocucremu / A.M. Oaexkciituyk // KibepHerrka ta cucremunii anami3. 2018. Tom 54, Ne 1. C. 93-104.

AHoTanis. 3anpornoHOBaHO METOJ OTPHMAHHS HIKHIX MeX iH(OpMaLiiHOI CKIaJHOCTI CTATUCTUYHUX
aTaK Ha OJIOKOBI 4 MOTOKOBI MmH(pu. Metox 6a3yeTbes Ha 3acTocyBaHHI HepiBHOCTI DaHO Ta Ha BiIMIHY BiX
paHillie BiTOMUX HE BUKOPUCTOBYE OYIb-SIKHMX aCHMITOTHYHHX CHiBBiJHOIICHb, HAOMKEHUX (opMyn abo eB-
PHCTUYHMX HPHIYIIEHb PO AOCHiLKyBanui mmdp. OTpuMani Mexi iHpopManiiiHOi CKIAJHOCTI IS HU3KH
BU/IB aTaK MAIOTh KJIACHYHHUIl BUIISM, a Ul IHIINX BHUIIB ZO3BOJISIOTH BBECTH OOIPYHTOBaHI MapameTpu, mio
XapaKTEePU3yITh CTIKICTh CHMETPUYHMX KPHUIITOCHCTEM IO LHUX aTak.

Kuro4dosi citoBa: cumerpuyuHa Kpunrorpadis, nepeBipka CTaTHCTUYHHX TilOTe3, CTATUCTUYHA aTaka, OJIOKOBHH
mudp, NOTOKOBHH mmdp, KopemiliiiHa araka, iHpopMaliiiHa CKIaaHicTh, HepiBHICT, daHo.
Non-asymptotic lower bounds for the data complexity of statistical attacks on symmetric cryptosystems /
A.N. Alekseychuk / Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 1. P. 93-104.

Abstract. A method is proposed for obtaining the lower bounds of data complexity of statistical attacks
on block or stream ciphers. The method is based on the Fano inequality and, unlike the available methods,
doesn’t use any asymptotic relations, approximate formulas or heuristic assumptions about the considered
cipher. For a lot of known types of attacks the obtained data complexity bounds have the classical form. For
other types of attacks these bounds allow us to introduce reasonable parameters that characterize the security of
symmetric cryptosystems against these attacks.

Keywords: symmetric cryptography, statistical hypotheses testing, statistical attack, block cipher, stream
cipher, correlation attack, data complexity, Fano’s inequality.

YIK 519.21:681.3
JBpUCTHYECKHII KPHTEpPHii pacmo3dHaBaHHs KJacca MO CHEKTPAIbHbIM spkocTsM / AWM. Apxunos,
H.M. I'nazynos, A.B. Xmwxkusik / KubepHerruka u cucteMHblii anamu3. 2018. Tom 54, Ne 1. C. 105-110.

Im.: 0. Tabm. 0. Bibmiorp.: 9 Hazs.

AnHortanus. PaccMoTpena 3ajada pacro3HaBaHUs Ki1acca 0OBEKTOB IO Pe3yIbTaTaM MHOTO30HATBHBIX
U3MepeHUH (CIIEKTPaIbHBIX PKOCTEH CUTHAIIOB), CIIEKTPAIBHBIX M CTATUCTHIECKHUX XaPAKTEPUCTHK 3aTaHHBIX
kiaccoB. Ha ocHOBE HCIONIB30BaHUS METO/IOB TCOPUM BEPOSATHOCTH M CTATHCTUKH, a TAaKXKe KBAHTOBAaHMS He-
HPEPBIBHBIX PACIIPE/ICNICHU MPEII0KEH 3BPHCTHYECKUI KPUTEPHIl paclio3HABaHHs KJIACCOB 0OBEKTOB JIAHHOM
3aa4u. C MCTIONIb30BAaHHEM 3TOTO KPUTEPHS OIMCAH 3BPHCTHYECKUI METOJ] PACIIO3HABAHMS H TIPEUIOKEHBI MO-
MuGUKAIMA METOJa B IENAX MOBBIIICHUS €r0 JOCTOBEPHOCTH U d(G(PEKTUBHOCTH.

KurodeBble cj10Ba: Ki1acc 00bEKTOB PACIO3HABAHUS; INIOTHOCT PACIIPECICHUsT; HOPMAJIbHOE PacIpe/ielieHIE;
MHOTOMEpHast INIOTHOCTb PACHIPEACICHNUS, JUCTIEPCHS, CPETHEKBAIPAaTHYHOE OTKIIOHEHHE, AUCKPETHOE pacpe-
JIeNIeHHe, albTePHATUBHAS T'HIIOTE3a, IBPUCTHUECCKHN KPUTCPHI pacIO3HABAHHS.

EBpuctnyHuii kpurtepiii po3misHaBaHHSI Kiacy 3a cHekTpajibHMMM sickpaBoctsimu / O.l. Apxinos,
M.M. I'nasynos, A.B. Xuxnsik // Kibepueruka Ta cucremuuii anamiz. 2018. Tom 54, Ne 1. C. 105-110.

Anoranis. PosrmsHyTo 3agady posmi3HaBaHHSA Kiacy 00’€KTiB 3a pe3ynbTaTaMu 0araTo30HAIBHHX
BUMIPIOBaHb (CIIEKTPAIBHHUX SICKPABOCTEH CHTHANIB), CIEKTPAIBHHUX 1 CTATHCTUYHUX XapPAaKTCPUCTHK 33aHHX
kiaciB. Ha OCHOBI 3aCTOCYyBaHHSI METOAIB TeOpil HMOBIPHOCTI Ta CTATHCTHKH, a TAKOXK KBAaHTYBAaHHS Hemepep-
BHHX PO3IO/LTIB 3aIPOIIOHOBAHO €BPUCTHYHUI KPUTEPil po3Mi3HaBaHH KiaciB 00’ €KTIB TaHOI 3a1a4i. 3 BUKO-
PHCTaHHSAM I[OTO KPUTEPIIO OMHMCAHO CBPHCTHYHMII METO/ PO3Ii3HABaHHS i 3alpONOHOBaHO Moaudikarii Me-
TOJY 3 METOIO IJBHINEHHS HOro JOCTOBIPHOCTI Ta e(EeKTHBHOCTI.

KurouoBi ciioBa: x1ac 06’ €KTiB po3Mi3HABaHHS, MILTBHICTH PO3IOALTY, HOPMAIbHUN PO3HOALL, 6araToBEMipHA
IUTBHICTh PO3MOALLY, AUCIEPCis, CEPEAHbOKBAPATUYHE BiIXHICHHS, AUCKPETHUH PO3IOALI; albTepHATUBHA
rimoTesa; eBPUCTHYHHN KPUTEPii po3Mi3HABaHHIL.

Heuristic criterion for class recognition by spectral brightness / A.l. Arkhipov, N.M. Glazunov,
A.V. Khyzhniak // Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 1. P. 105-110.

Abstract. The paper considers the problem of recognition of a given class of objects by the result of
multispectral measurements (spectral brightness of signals) and available spectral and statistical characteristics
of the given classes. On the basis of probabilistic and statistical considerations, as well as quantization, the
heuristic recognition criterion is proposed. Based on the criterion, the heuristic method of recognition is
presented. Modifications of the method are proposed to improve its reliability and efficiency.

Keywords: class of recognition objects, density distribution, normal distribution, multivariate distribution density,
dispersion, standard deviation, discrete distribution; alternative hypothesis, heuristic recognition criteria.

VIK 519.85
CpoiicTBa 32124 KOMOMHATOPHOH ONTHMM3AIMM HA MOJHIIPAIbHO-cepHYecKHX MHOMKecTBax /
C.B. sIxoBaes, O.C. [Inuyrnna // Kubepueruka u cucteMusiii ananus. 2018. Tom 54, Ne 1. C. 111-123.

Im.: 0. Tabm. 0. Bi6miorp.: 52 Hass.
AnHoTtanus. PaccMoTpeH kiacc 3ajad KOMOMHATOPHON ONTHMM3AIUK Ha IOIMDIPATEHO-CHEPHISCKHX
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MHOXkecTBaX. OO0O0IEHB! Pe3yNbTaThl TEOPUH BHITYKJIBIX NIPOJOJDKCHHUN Ha HEKOTOpBIC KIAcchl (DYHKIHH, 3a-
JTAHHBIX Ha c(epUUecKU- H BEPIIMHHO-PACIONOKEHHBIX MHOKECTBaxX. VcxonHas 3a1a4a SKBUBAJIEHTHO cdop-
MyJIMpPOBaHa KaK 3ajla4a MaTeMaTHYECKOT0 IIPOrPaAMMHPOBAHHS C BBITYKIIBIMH 11€JICBOH (GyHKIMeH 1 QyHKIMO-
HaIbHBIMH OTpaHMYCHUsAMH. [IpuBe/icHa YMCIICHHAs MILTFOCTPALMs M BO3SMOXKHBIC MPHIIOKEHHS IOTyYCHHBIX
pe3y/bTaToB K PEIICHUIO 3aJa4 KOMOWHATOPHOW ONTHMH3AILUH.

KiroueBble c1oBa: KOMOMHATOpHAs ONTHMH3AINS, IMOIHIAPATLHO-CHEPUIECKOE MHOMKECTBO, HEIPEPHIBHOE
HPE/ICTaBJICHNE, BBIMYKIOE HPOJOIDKECHHUE.

BuacruBocti  3agay  komOiHaTOpHOI onTHMi3anii Ha mogieApajbHO-c)ePHYHHMX MHOXKMHAX /
C.B. SIxoBaes, O.C. Iiuyrina // Kibepreruxa ta cuctemunii anainis. 2018. Tom 54, Ne 1. C. 111-123.

AnoTanisi. Po3risHyTo Kiac 3a1ad KOMOIHATOPHOI ONTHMI3alii Ha MOJieAPaTbHO-CHEPUIHUX MHOMKH-
Hax. Y3araabHEHO pe3yIbTaTH Teopii OMyKIHX IPOJOBXKEHb Ha JesKi KIacH (yHKIIH, 0 3a4aHi Ha chepHIHo-
Ta BEPLIMHHO-PO3TAIIOBAHMX MHOXMHAX. BuxinHa 3amada exBiBaJeHTHO c(hOpMyIIbOBaHA K 3ajada MaTeMa-
THUYHOTO IPOTPaMyBaHHS 3 ONYKIMMH LiNbOBOIO (YHKIN€0 Ta (GyHKIiOHaTbHUMH oOMexeHHsMHU. HaBeneno
YHCENbHY LTIOCTPALIIO i MOXKIIMBI 3aCTOCYBaHHsI OTPHUMAHHX PE3YJIbTATIB 10 PO3B’I3aHH 3a/1a4 KOMOIHATOPHOT
onTHMi3arji.

KurouoBi c10Ba: koMOiHaTOpHA ONTHMI3AIlis, HONIieApaTbHO-CepUIHA MHOXKHHA, HEIIepepBHE IIPEICTaBICH-
HS, OMYKJIC NPOJOBXKCHHS.

Properties of combinatorial optimization problems over polyhedral-spherical sets / S.V. Yakovlev,
O.S. Pichugina // Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 1. P. 111-123.

Abstract. A class of combinatorial optimization problems over polyhedral- spherical sets is considered.
The results of convex extensions theory are generalized to certain classes of functions defined on
sphere-located and vertex-located sets. The original problem has been equivalently formulated as
a mathematical programming problem with convex both objective function and functional constraints.
A numerical illustration and possible applications of the results to solving combinatorial problems are given.

Keywords: combinatorial optimization problem, polyhedral-spherical set, continuous representation, convex
extension.

YIK 517.977.56:517.977.58
CuHTe3 30HAJIBHBIX YNPABJEHHH 1/ OJHOH 3aJayd HArpeBa C 3ama3IbIBaHHEM B Hepa3Je/IeHHBIX
KpaeBbIx ycaoBusix / C.3. Kynues // Knubepuetuka u cucremusiii ananus. 2018. Tom 54, Ne 1. C. 124-136.

In.: 4. Tabn. 1. Bi6miorp.: 19 nass.

AnHoTtanust. PaccMarpuBaeTcst 3a/jaua CHHTe3a YIIPaBJICHHS I 0OBEKTOB C PacHpee/IcHHBIMH ITapaMeTpa-
MH C HCTIOJI30BaHHEM HENPEPHIBHOTO HAOMIOEHNs 32 (pa30BBIM COCTOSIHUEM OOBEKTa B ONPE/ICIICHHBIX €ro TOYKax
Ha NpHMepe yIpaBJICHHs MPOLECCOM HarpeBa TpyO4aToro TEII0O0OMEHHMKA B TMapoBoi pyoarmuke. [l pemenust
paccMaTpuBaeMOi 3aJa4i CUHTE3a YHPaBJICHHUS PE/yIaraeTcs HCIOJIb30BaTh YHCIICHHBIC METOIBI [IEPBOTO MOPSIIKA.
BsiBogsaTcst popMyITsI 11 KOMIIOHEHT IpaJIeHTa IIeNIeBOro (hyHKIHMOHANA B IIPOCTPAHCTBE ONTHMU3HUPYEMBIX Iapa-
MeTpoB. IlomydeHs! pe3yabTaTsl MPOBEACHHBIX UYHUCICHHBIX JKCIIEPUMEHTOB.

KitroueBble c10Ba: CHHTE3 yIpaBIICHHS, 30HAIBHOE YIIPABJICHUE, 00paTHAs CBsI3b, PACTIpPE/ICICHHAs CHCTEMa, TPpYO-
YaThlil TEINIOOOMEHHHK, T'PAJHEHT (DyHKIMOHAIIA.

CuHTe3 30HAJILHUX KePYBaHb ISl O/AHi€l 3a1a4i HarpiBaHH i3 3aMi3HEHHAM Yy Hepo3JiIeHuX KpaiioBuX
ymoBax / C.3. KyuieB // Kibepruetnka ta cucremuuii anamiz. 2018. Tom 54, Ne 1. C. 124-136.

AmnoTauis. Po3risHyTo 3a1a4y CHHTE3y KepyBaHHS s 00 €KTIB 3 PO3HOAIICHUME TapaMETPaMH 3 BUKO-
pHCTaHHAM OE3MEPEPBHOTO CIIOCTEPEKEHHS 3a (ha30BHM CTAHOM 00’€KTa B MEBHUX HOTO TOYKAX Ha MPHUKIALL
KepyBaHHsI IIPOLIECOM HArpiBaHHS TPYOUYACTOro TEIUI0OOMIHHMKA B MapoBiit copourti. st po3B’s3aHHs Li€i 3a-
Jadi CHHTE3y KepyBaHHs 3alpONOHOBAHO BHKOPHCTOBYBATH YHCEIbHI METOAM MEPLIOrO MOPsKY. BuBeneHo
hopMyIH Tl KOMIIOHEHTIB IpajiieHTa ITbOBOrO (YHKI[IOHAIA B IPOCTOPI ONTHMI30BHHX MapamerpiB. OTpu-
MaHO pEe3yJIbTaTH YHCEIBHHX CKCICPHMCHTIB.

KurodoBi ciioBa: cHHTE3 KepyBaHHS, 30HAJIbHE KEPYBaHHs, 3BOPOTHHIT 3B’5130K, PO3NOJIICHA CHCTeMa, TPYO-
YaCTUH TEIUIOOOMIHHMK, TpajaieHT (yHKIiOHANA.

Zonal feedback control for a heating problem with delay in non-separated boundary conditions /
S.Z. Guliyev // Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 1. P. 124-136.

Abstract. We consider the feedback control problem for objects with distributed parameters using
continuous observation of the phase state of the object at its certain points by the example of control of the
heating process in a tubular heat exchanger in a steam jacket. For numerical solution of the considered feedback
control problem, we propose to use first-order numerical methods. For this purpose, we derive formulas for the
components of the gradient of the objective functional in the space of the parameters being optimized. The
results of the numerical experiments are given.

Keywords: control synthesis, zonal control, feedback, distributed system, tubular heat exchanger, gradient of
functional.
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VK 519.6
AOGCTpaKTHOE MHTEPNOJMPOBAaHHE LeNHbIMH Apodsivu tuna Tuae / B.JI. Makapos, U.U. [lemkus //
Kubepretnka u cucteMHslii anamu3. 2018. Tom 54, Ne 1. C. 137-144.

In.: 0. Tabn. 0. Bi6miorp.: 20 Ha3s.

Annotamus. [TocTpoeHo 1 060cHOBaHO 0000IIeHNE LEMHbIX Apobeit Tuine Ha ciry4ail HHTepHOIHPOBa-
HHS HETMHCHHBIX ONEpaTopoB, ACHCTBYIONINX U3 IMHEHHOTO TOMOJIIOTHYECKOro IpocTpancTBa X B anredpy Y ¢
enuHunei 1. [TokaszaHo, 4TO BaXXHBIMU YaCTHBIMH CIy4asiMH 3TOTO 000OIIEHUS ABIISIOTCS MHTEPIIONISALHOHHBIC
HeTIpephIBHBIC [poOu THHa Twne Ay BEKTOPHBIX U MAaTPHYHBIX (QYHKIUH, a TakKe IS (PyHKIMOHAIOB OT He-
CKOJIBKUX TI€PEMCHHBIX.

KuroueBble cioBa: nenHas qpo0s tuna Tuiie, HHTEPIOIMpOBaHUe, HETMHEHHBIH OmepaTop, KOHTHHYaIbHbIC
Y3JIBL

AQcTpaKTHE iHTEpPIOIIOBAHHS 32 10NOMOI 010 JIAHIIOroBHX /po6iB Tumy Tine / B.JI. Makapos, L.1. lemkiB /
Kibepuernka Ta cucremHuil amamis. 2018. Tom 54, Ne 1. C. 137-144.

Anoranis. [ToOynoBaHo if 0OIpYHTOBaHO y3araJbHEHHs JIAHLIOTOBUX ApoOiB Ty Tine Ha BUIaIoK
IHTEPIOTIOBAHHS HENHIIHUX ONMepaTopiB, IO IiIOTh 3 JIHIKHOIO TOMOJIOTiYHOrO mpoctopy X B anredpy Y 3
ounuieto 1. [TokazaHo, 10 BaXKIMBUMH OKPEMHMH BUIAJKaMU TAKOTO y3arajJbHCHHS € IHTepHOJSLIiHI JTaH-
1ioroBi Apo6u Tumy Tine A1 BEKTOPHHUX 1 MAaTPHYHUX (YHKIIH Ta 171 (GyHKIIIOHATIB Bl JEKIIbKOX 3MiHHHUX.

KurouoBi ciioBa: HenepepBHHit Api6 Ty Tine, iHTeprOsALis, HEMiHIHHUI OnepaTop, KOHTHHYaIbHI BY3/H.
Abstract interpolation by means of continued Thiele-type fractions / V.L. Makarov, L.I. Demkiv //
Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 1. P. 137-144.

Abstract. We obtain and substantiate the generalization of continued Thiele-type fractions for the
interpolation of nonlinear operators acting from a linear topological space X into an algebra Y with a unit /. We
show that the interpolation continued Thiele-type fractions for vector-valued and matrix-valued functions and
those for functionals of many variables can be deduced from such a generalization as its important special
cases.

Keywords: continued Thiele-type fraction, interpolation, nonlinear operator, continual nods.

VK 519.6

OneHka ¢ BecOM TOYHOCTH PA3HOCTHOH cXeMbl MOBBINIEHHOTO TOPSAKA ANNPOKCHMAIMH ISt
aBymepHoro ypapHenus Ilyaccona c yderom 3¢exta ot KpaeBoro yciaosus Jupuxie / H.B. Maiixo //
Kubepretuxa u cucteMusii anamm3. 2018. Tom 54, Ne 1. C. 145-153.

Im.: 0. Tabm. 0. bi6miorp.: 9 Hass.

Annortanus. [Torydena oreHka ¢ BECOM TOYHOCTU Pa3HOCTHOI CXEMbI MOBBIIEHHOTO IOPSIAKA aIIIPOK-
CHMAIlHY Ha JeBITUTOYCTHOM IIa0JIOHE I IIepBOi KpaeBoil 3afaun 11 ypaBHeHuUs [lyaccona B IpsIMOYTOJIb-
HHMKE Ha OOOOIICHHBIX PEHICHHSX. B OlCHKE y4TEHO BIMSHUE KPaeBOro ycloBHs JlMpHXie M TOKa3aHO, YTO
TOYHOCTb CXEMBI, HOPSIOK KOTOPOIT 10 IIary paBeH YETHIPEM BO BHYTPECHHHX Y3J1aX CETOYHOTO MHOXKECTBA, 110-
BBIIIIACTCS COOTBETCTBCHHO HA IOJIIOPS/AKA M HA MOPSIOK BOIU3M CTOPOH M YITIOB HPSAMOYTOJbHUKA.

KuroueBble ci1oBa: ypasHenue Ilyaccona, kpaeBas 3aada, ycnoBue JJupuxie, pasHOCTHAs CXeMa, OIIEHKa TOU-
HOCTH C BECOM, YYET BIIMSHUS KPacBOTO YCIOBHS.

OuiHka 3 Baror TOYHOCTI Pi3HULEBOI cXeMH NMiJIBHIIEHOr0 MOPSAKY anpoKcUMauii 11 JBOBMMipHOro
piBusinus Ilyaccona 3 ypaxyBanusam edekry Bin kpaiiooi ymoBu Jipixie / H.B. Maiiko // Kibepueruka
Ta cucteMHuii anamis. 2018. Tom 54, Ne 1. C. 145-153.

Anoranis. OTpHMaHO OIiHKY 3 Baroo TOYHOCTI Pi3HUIIEBOI CXEMH ITiIBUIIEHOTO MOPS/IKY anpOKCUMaIiii
Ha JIeB’ATUTOYKOBOMY I1a0JIOHI JUIst Tepiroi kpaifoBoi 3a1adi 1 piBHAHHS [TyaccoHa B MPsIMOKYTHHUKY Ha y3a-
ralbHEeHHX PO3B’s3Kax. B omiHii BpaxoBaHo BILIHB KpaifoBoi ymoBH Jlipixiie i BCTAHOBICHO, III0 TOYHICTH CXe-
MH, HOPSIOK SKOi 32 KPOKOM JOPIBHIOE YOTUPHOM Y BHYTPINIHIX BYy3JaX CITKOBOI MHOXKHHH, 30iTBIIYEThHCS
BIANIOBiHO HAa MIBHOPSAAKY i Ha HOPSAAOK IOOJH3Y CTOpIH 1 KyTiB IPSIMOKYTHHKA.

Kurouosi ciioBa: piBusuus [Tyaccona, kpaiioBa 3amada, ymoBa Jlipixie, pi3HuIeBa cxeMa, OIiHKa TOYHOCTI 3
Barolo, BPaXyBaHHS BIUIMBY KpailoBOI yMOBH.

The weighted error estimate of the finite-difference scheme of the increased approximation order for the
two-dimensional Poisson equation with allowance for the Dirichlet boundary condition / N.V. Mayko //
Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 1. P. 145-153.

Abstract. We obtain the weighted error estimate of the finite-difference scheme of the increased
approximation order on a nine-point template for the first boundary-value problem for Poisson’s equation in a
rectangle on generalized solutions. The estimate takes into account the influence of the Dirichlet boundary
condition and shows that the accuracy order is higher near the sides of the rectangle than at the inner points of
the mesh set.

Keywords: Poisson’s equation, boundary value problem, Dirichlet’s boundary condition, finite-difference
scheme, weighted error estimate, boundary effect.
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YK 355.24/355.3

MeTtoanyeckne acnmeKTbl 000CHOBaHHSI $OEBOr0 COCTABa BOOPY:KEHHBIX CHJ TOCYIapcTBa € MO3HIMUIA
TeopuM mnpenoTBpamieHHoro ymepo6a / B.H. Mo:xaposckuii, C.B. T'on3b // KubGepHeTnka ¥ CHCTEMHBIH
anamm3. 2018. Tom 54, Ne 1. C. 154-167.

In.: 1. Tabn. 1. Bi6miorp.: 12 Hass.

AHHoTanms. B crathe ¢ mo3nuuii TeOpHH NPEIOTBPALICHHOrO yiepba CBOMX BOWCK B ONEPALH H3II0-
XKEHBI CYII[HOCTh U OCHOBHOE COZICPIKAHNE METOANYECKUX aCIIEKTOB 00OCHOBAaHMS H0EBOTO COCTaBa BOOPYKEH-
HBIX CHJI TOCYJIapCTBa JUIs 0OECIICYEHUs B ONEPALMH MPOIOKHTEIBHOCTBIO T CyTOK 3aJJaHHOTO ypOBHs Ooe-
CTMOCOOHOCTH CBOMX BOJCK, @ TAK)KE MX CIIOCOOHOCTH BBINOJHHTH 3aJ1a4H IO MPEAHA3HAYCHUIO C TpeOyeMoii
9 HEeKTHBHOCTHIO.

KuroueBble ciioBa: 6oeBoii moTeHmani, 60ecrnocoOHOCTh, 60eBOH cOCTaB, OOEBBIC CPECTBA, MPEIOTBPAIICH-
HbII ymiep0, MaTeMaTH4eckas MOJENb, METOAMYCCKUH armapar.

MeToanyHi acneKkTH OOIPYHTYBaHHs 00HOBOro ckJaay 30poilHMX cHJ Jep:kaBH 3 No3Muiil Teopil
BigBepHeHoro 30uTky / B.M. Mo:kapoBcebkuii, C.B. I'onsb // KibepHernka Ta cucremuuii anamis. 2018.
Tom 54, Ne 1. C. 154-167.

AHoTanis. 3 no3uLii Teopii BiABEPHEHOro 30MTKY CBOIX BIiCBK B OIEpallil BUKIAJICHO CyTh Ta OCHOBHHMIT
3MICT METOJUYHHX ACIEKTiB OOIPYHTYBaHHS 00HOBOTO ckiaxy 30poHHMX CHI AepaBH I 3a0e3leUcHHs B
omneparii Tpusamictio T 1i6 3agaHoro piBHA 60€3MATHOCTI CBOIX BIMiCHK Ta iXHBOI CIPOMOKHOCTI BUKOHATH 3a-
BIAaHHS 3a MPU3HAUCHHAM 3 IOTPiOHOIO e()eKTHBHICTIO.

KumrouoBi ciioBa: GoifoBuil moteHuian, 6oe3naTHicTh, OOHOBHI CKaa, OOHOBI 3aco0HM, BiJBEPHEHHI 30UTOK,
MaTeMaTH4YHa MOJENb, METOAUYHHI arapar.

Methodical aspects of the substantiation of a staff of the armed forces of a state from the standpoint of
prevented damage theory / V.M. Mozharovski, S.V. Hodz’ // Kibernetika i sistemny;j analiz. 2018. Vol. 54,
N 1. P. 154-167.

Abstract. The paper outlines the essence and the basic content of the methodical aspects of the
substantiation of the staff of armed forces of a state from the standpoint of the theory of prevented damage of
own troops in an operation. The purpose is to attain a prescribed level of their combat capacity and ability to
perform appointed tasks in an operation that lasts 7' days.

Keywords: fighting potential, combat capacity, combat staff, fighting means, prevented damage, mathematical
model and methodical apparatus.

HOBI 3ACOBM KIBEPHETHKHU, . NEW TOOLS IN CYBERNETICS,
IH®OPMATHUKH, OBYUCTIOBAJIBHOI COMPUTER SCIENCE, AND SYSTEM
TEXHIKHM I CUCTEMHOI'O AHAJII3Y ANALYSIS

VK 004.22 +004.93'11
WnpexcHble CTPYKTYpbI A ObICTPOr0 MOHCKA IO CXOJACTBY BeIleCTBEHHbIX BeKTopoB. 1 /
J.A. PaukoBckmii / Kubepuetnka u cuctemusiii anaimm3. 2018. Tom 54, Ne 1. C. 168-183.

In.: 0. Tabn. 0. Bi6miorp.: 87 Ha3s.

Annortauusi. [lan 0030p HHACKCHBIX CTPYKTYp UL OBICTPOrO MOMCKA IO CXOACTBY OOBEKTOB, IIPEACTAB-
JICHHBIX BEIIECTBEHHBIMU BEKTOPAaMH. PacCMOTPEHBI HHAEKCHBIC CTPYKTYPhI HA OCHOBE JIOKAIbHO-4yBCTBHTEIIb-
HOT'O XJLIMPOBAHHS U UX MOAH(UKAIMHA. 31I0)KEeHBI HIEH KOHKPETHBIX aIFOPUTMOB, BKJIIOYasi HEIABHO MPE/IO-
keHHble. OOCY)X/IeHa MX B3aUMOCBSI3b U HEKOTOPBIC TEOPETHYECKHE ACTICKTHI.

KiioueBble ¢J10Ba: IOHCK 110 CXOACTBY, OIIDKANIINMI cocel, OMIDKHUM cocell, HHICKCHBIC CTPYKTYPEL, JIOKalb-
HO-4yBCTBUTEIFHOE X3IIMPOBAHME, JIOKAJIbHO-UyBCTBHTENbHAS (DUIBTPALIMSL.

IngexcHi CTPYKTYpPH ISl MIBHAKOTO MOUIYKY 3a cXOKicTio AilicHux BekTopis. I / JI.A. PauxoBcbkmii //
Kibepuernka Ta cucremuuil amamis. 2018. Tom 54, Ne 1. C. 168-183.

Amnoranis. HaBeneno ormsin iHAEKCHHX CTPYKTYp IS IIBHAKOTO IHOIIYKY 3a CXOXKICTIO 00’€KTIB, IIO
[PECTaBIICH] IiiCHUMH BEKTOpaMH. PO3IIISHYTO IHAEKCHI CTPYKTYPH Ha OCHOBI JIOKAaJbHO-YyTJIHBOTO XEILIy-
BaHHs Ta IxHI Moaudikauii. BukmageHo inei KOHKPETHHX aIrOPUTMIB (BIIOMHX Ta HELIOJaBHO 3aIlpPOIIOHOBA-
HHX). OOroBopeHO iXHil B3a€MO3B’SI30K 1 €Ki TCOPETHYHI acIeKTH.

Kiti04oBi c/10Ba: HONIyK 32 CXOXKICTIO, HAHOMIDKIMIL CycCin, OMIDKHIN CycCif, IHIEKCHI CTPYKTypH, TOKAIBHO-TyT-
JIMBE XCIIyBaHHS, JIOKATBHO-YyTIIHBA (iIbTPALis.

Index structures for fast similarity search of real-valued vectors. I / D.A. Rachkovskij // Kibernetika i
sistemnyj analiz. 2018. Vol. 54, N 1. P. 168-183.

Abstract. In this survey paper, we consider index structures for fast similarity search of objects
represented by real-valued vectors. Index structures based on locality-sensitive hashing and their modifications
are considered. The ideas of specific algorithms, including the recently proposed ones, are outlined. Their
interrelations and some theoretical aspects are discussed.
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Keywords: similarity search, nearest neighbor, near neighbor, index structures, locality-sensitive hashing,
locality-sensitive filtering.
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MaTtemaTHuecKHe MOIEIH H METOJbl AHAJIN32 KOMILIOTEPHBIX ceTeil ynpaBJIeHHs! 3JIeKTPOCHAGKeHH eM
skesie3HbIX gopor / A.M. Craciok, JLJI. I'onyapoBa // Kubepreruka u cuctemusii anamus. 2018. Tom 54,
Ne 1. C. 184-192.

Im.: 1. Tabm. 0. Bi6miorp.: 10 mHass.

AnnoTtanus. [IpoBe/icH aHAIN3 METOJI0B HHHOBAIJMOHHOTO NPEOOPa30BAHMS CHCTEM IS TOCTABKH 3JICK-
TPO3HEPTUHM KeIe3HbIM jgoporaM. [TokaszaHo, 4TO COBpEMEHHbIC MHTEIUICKTYaIbHBIC CETU JCKTPOCHAOKECHHUS
MIPeJICTAaBIIAIOT cO00if HOBOE Ka4eCTBO B3aUMHO MHTEIPHPOBAHHOI apXUTEKTYpPhl paclpeaeNeHHOM KOMITbIOTEp-
HOH cpebl yImpaBIeHHs ICKTPOCHA0KECHHEM U TOHOJIOTUH TATOBOW JJIEKTPUYCCKON CETH, OpHEHTHPOBAHHOU
Ha HaKOIUICHHE HOBBIX 3HAHUH M ONTUMH3AIHIO HEpropecypcos. [ cHHTe3a MaTeMaTHYECKHX MOJENeH Hc-
CIIEJOBAHUS HHTEIUICKTYalIbHBIX CHCTEM IIPEIOXKeH rpad) pacHpeencHHOl KOMIBIOTCPHON CPEnbl, KOTOPHIH
aJICKBaTHO OTOOPa)KaeT TOIOJIOTHIO AIEKTPOCETH xkele3Hoi poporu. Ilpennoxens! nuddepenunansHas Mare-
MaTHJecKast MOJENb PACIpe/ieIeHHON KOMIBIOTEPHOH Cpesibl MHTEIIEKTyaI3alii IPOIeyp BCEPEKMMHOTO
YIPABIICHUS 3IEKTPOCHA0KEHUEM M METOBI OTPE/ICIICHHS 3HAYCHHH BEPOSTHOCTEIH COCTOSHHUI Y3II0B, TpoOIyc-
KHOH CHOCOOHOCTH, YHCIA 3aHATHIX KAaHAJOB, KOJIMYECTBA OTKAa30B 3asBOK Ha OOCITyXXHBAaHHE.

Kurouesble ciioBa: quddepeHipaibHble MATEMaTHIECKHE MOJICIIH, METOABI, Ipad), KOMIIBIOTEPHAS CETh, apXHU-
TEKTypa, MHTEIUICKTyalbHbIC CETH, KOMIIBIOTCpHAs Cpeja.

Marematuyni Mofedi i Meroam aHai3y KOMI'IOTEPHHX MepesK KePYBAHHSI €JIeKTPONOCTAYAHHAM
3anizaunb / O.d. Craciok, JLJI. TonuapoBa // KiGepHernka ta cuctemuuii anamiz. 2018. Tom 54, Ne 1.
C. 184-192.

Awnorauis. [IpoaHaaizoBaHO METOAN IHHOBALIHOIO IEPETBOPEHHSI CHCTEM IOCTAYaHHS CICKTPOCHEprii
3anmisHuIsIM. [TokazaHo, 0 CydacHi iHTENEKTyalbHI MEpexi eJIeKTPOIOCTaYaHHs SBJSIIOTh COOOI0 HOBY SIKICTH
B3a€EMHO IHTETPOBAHOI apXiTEKTypH PO3MOALICHOr0 KOMIT'FOTEPHOTO CEPEIOBHILA KEPyBaHHS €IEKTPONOCTaYaH-
HAM 1 TOMOJOTI TATOBOI €IEKTPUYHOI MEpEeki, OPIEHTOBAHMX HA HAKONMYCHHS HOBUX 3HAHb Ta ONTHMI3allifo
eHepropecypci. JUist CHHTE3y MaTeMaTHYHHUX MOJEINCH AOCHIKCHHS IHTEICKTyaIbHIX CHCTEM 00y 10BaHO rpad
PO3IOIICHOr0 KOMII IOTEPHOTO CEpPEIOBUINA, SKHI aIeKBATHO BiTOOpakae TOIOJNOTII0 ENEKTPOMEpEexi 3ami3-
HHI. 3alpoNOHOBaHO NH(EPEeHIiiHy MaTeMaTUYHy MOZAENb PO3HOIICHOr0 KOMII IOTCPHOTO CEePEeIOBHUIIA iHTe-
JIEKTyani3anil Mpoueayp BCEPEKUMHOTO KEPyBaHHS ENEKTPOIOCTAYaHHSAM Ta METOAM OOYMCIICHHS 3Ha4YeHb
HWMOBIPHOCTEH CTaHy BY3JIB, IPOIYCKHOI CIIPOMOXKHOCTI, KiJIbKOCTI 3aiHATHX KaHAIIB, KITBKOCTI BiIMOB 3asIBOK
Ha 00CITyrOByBaHHS.

KirouoBi cinoBa: nudepenmiiini MaTeMaTHdHI MOJENi, METOAH, rpad, KOMI'IOTEpHA Mepexa, apXiTeKTypa,
ONTHMI3allisl, IHTENEKTyallbHI MEpeKi, KOMII'IOTEpHE CepeIOBHIIC.

Mathematical models and methods of the analysis of computer networks for railway power supply
control / O.I. Stasiuk, L.L. Goncharova // Kibernetika i sistemnyj analiz. 2018. Vol. 54, N 1. P. 184-192.

Abstract. The authors analyze the methods of innovative conversion of railroad power supply systems.
Modern intelligent power supply networks are shown to represent a new quality of mutually integrated
architecture of a distributed computer environment of power supply control and topology of traction electric
network, focused on accumulating new knowledge and optimizing energy resources. For the synthesis of
mathematical models of intelligence systems, the authors propose the graph of a distributed computing
environment, which adequately reflects the topology of he railway electricity supply network. The paper also
proposes a differential mathematical model of the distributed computer environment of intellectualization of the
procedures of fully-variable power control and a set of methods to determine the probability of the state of
nodes, bandwidth, the number of occupied channels, and the number of service denials.

Keywords: differential mathematical model, methods, graph, computer network architecture, intelligent
networks, computer environment.
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