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PE®EPATU / ABSTRACTS

TH®OPMAIIMHI TEXHOJIOT'TI B EKOHOMIIII
INFORMATION TECHNOLOGY IN ECONOMY

V]IK 004.056.53:303.732.4

Indopmaniitnnii i kiGepHeTHYHUH NPOCTOPH SK JEKEPETO CY4YacHHX 3arpo3 /
Kauunceknii A.B., Cteonoukina I.B. // Marematuane MonenroBanHs B ekoHoMimi. — 2019.
—Ne3 - C. 5-17.

BunmineHo Ha#Oinbll HEOE3MEUHI TEHACHINT PO3BUTKY CYYacHHX 3arpo3, MpoaHali30BaHO
icTopito BXHMBaHHA TepMiHIB “iHdopmauiiHuii mpocrtip”, “kibepHETHYHHMH mpOCTIp”
HAyKOBHM CYCIHUIBCTBOM Ha OCHOBI OHJIAHHOBMX 0a3 myOJikamid i3 BUKOPHCTaHHIM
MaTeMaTUYHOTO anapary, 30KpeMa BIeplle OOYHCICHO CTATUCTUYHI XapaKTepUCTUKH, SIKi
JI03BOJISIFOTh  3pOOMTH BUCHOBKH IIPO  B3a€MO3AJICKHICTh KaTEropid INpH iCHYBaHHI
BOJIHOYAC CYTTEBUX BiIMIHHOCTEH. [l BOTO 3IIMCHEHO MiAPaxXyHOK KiIBKOCTI HAYKOBHX
nyOmikamiii 3a mxepenamu JSTOR, ScienceDirect, GoogleScholar, B sikux BxuBaroThCs 200
OUTYIOTBCS KaTeropii «iH(opMamiifHuit mpocTip», «kidepmpoctip» (3a mepiom 1950-
2018 pp.), moOynOBaHO BIATOBIAHI 3aJEKHOCTI, IO ITIOCTPYIOTh IWHAMIKY 3MIiH.
BimmideHO HASBHICTH TPHOX YaCOBHUX IEPIOMIB B XapaKTepi PO3BUTKY BXKHBaHHS KaTeropii
iHpOopManifHOTO Ta KiOEPHETHYIHOTO TPOCTOPIB, SKI TICHO IOB’S3aHi i3 YCBIIOMIICHHSIM
CYyCIIJIBCTBOM BiJIIIOBITHHX KJIACIB 3arpo3.

UDC 004.056.53:303.732.4

Information space and cyber space as a source of modern threats / Kachynskyy A.B.,
Styopochkina 1.V. // Mathematical modeling in economy. — 2019. — Ne 3. — P. 5-17.

The most dangerous tendencies of evolution of modern threats have been identified, the
history of the use of the terms "information space", "cybernetic space” by the scientific
society have been analyzed on the basis of online databases with the use of mathematical
means, in particular the statistical characteristics which allow to make conclusions about
the interdependence of categories and existing differences have been calculated. To do this,
the number of scientific publications by sources JSTOR, ScienceDirect, GoogleScholar, in
which the categories "information space", "cyberspace" (for the period 1950-2018) are used
or cited, have been obtained. The corresponding dependencies illustrating the dynamics of
change have been constructed,. Three time periods in the development of the use of
categories of information and cyberspace, which are closely related to the public awareness

of the relevant classes of threats, have been pointed out.

YK 519.1, 514.128

IIpo HOBi MOTOKOBi aJrOPpUTMH CTBOPEHHS YYTJIMBHX JAHIKECTIB eJ1eKTPOHHHUX
noxymentiB / Ilycrosir O.C., Vcrumenko B.O. // MaremaTnvHe MOJEIIOBaHHS B
exoHoMmiti. — 2019. — Ne3 — C. 18-35.

Jnst npuiHATTS OOIPYHTOBaHMX IUIAHOBUX pIillleHb Y CYCHUIbHO-€KOHOMIYHIH cdepi,
CHeLiaJliCTH ITOBHHHI KOPUCTYBATHCS NIEPEBIpEHNMH JIOKyMeHTaMu. J[o 3aco0iB mepeBipkH
JIOKyMEHTIB HajeXaTh KpunrorpadiyHo cTaOuIbHI alropuTMH KoMIpecii BerKoro ¢aiimy
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B Jali/pKecT BU3HAYEHOrO PO3MIpy, YyTJIMBHH 10 Oy/b-sIKOi 3MiHM CHMBOJIIB Ha BXO/I.
[TporoHyroTECSI HOBI LIBHIKI alropuTMU KoMmrpecii, kpuntorpadidaa crabuIbHICTh SKHX
OB’ SI3YETHCS 31 CKIAJHUMH aIreOpaidyHUMU IPOOIeMaMHy, TAKUMH SIK JOCIIDKEHHS CHCTEM
anreOpaiyHuX PIBHSHb BEJMKOI CTENEHl Ta 3ajada po3KJagy HENiHIHHOro BiOOpakeHHs
NPOCTOPY 32 TBIPHUMH. 3alpONOHOBaHI aJrOPUTMH CTBOPEHHS 4YYTJIMBUX OO0 3MiH
JAWHKECTiB TOKYMEHTIB OyIyTh BHKOPHCTaHI U BUSIBIICHHS KiOepaTak Ta ayaWTy ycix
(aiiniB cHCTEMH IICIIA 3aPEECTPOBAHOTO BTPYJaHHS.

UDC 519.1, 514.128

A new stream algorithms generating sensitive digests of digital documents /
Pustovit O.S., Ustimenko V.O. // Mathematical modeling in economy. — 2019. — Ne 3. —
P. 18-35.

Specialists must use well checked documents to elaborate well founded,decisions and plans
in the socio-economic field. Check tools include cryptographically stable algorithms for
compressing a large file into a digest of a specified size, sensitive to any change in the
characters on the input. New fast compression algorithms are proposed, whose
cryptographic stability is associated with complex algebraic problems, such as the study of
systems of algebraic equations of large power and the problem of the expansion of
nonlinear mapping of space by generators. The proposed algorithms for creation of change-
sensitive digests will be used to detect cyberattacks and audit all system files after a
registered intervention.

YJIK 004.942: 052:056

TeopeTuko-MeTOANYHI ACNEKTH KOHIIENii 3a0e31eyeHHs] He00XiITHOro PiBHS MOBHOTH
0e3MeKH aBTOMATH30BAHMX CHCTEM YNPABJIiHHA 00'€KTaMH MigBUIIEeHOi Hede3nexu /
IBanoB B.I'., JIupap B.O., Jludhap O.K. // Matemarnune MOAENIOBAHHS B €KOHOMIIli. —
2019. — Ne3 — C. 36-48.

[IpencraBneni acmeKkTH CydacHHX IiOXONIB O BHUPIMICHHA HAYKOBO-TEXHIUYHOI mpobieMu
mono 3abe3neueHHss HEOOXITHOTO PiBHA MOBHOTH Oe3mlekw TexHigHuX 3acobiB ACYTII
o0'extamu minBumieHoi HeOesmekn. CPopMyIHOBAHO 3aBIAHHS JOCHTIHKEHb i TEOPETHUKO-
METOJMYHA KOHIICTIlisl BHU3HAYCHHS ITOKA3HUKIB HaAiHHOCTI 1 Oe3leKkd amapaTHuX |1
nporpamanx 3aco0iB ACYTIL. PosrmsHyTO icHYIOYi Ta 3alpONOHOBAHO OpPHTriHAIBHI
METOJM BH3HAYCHHS HOPMYIOUMX ITOKa3HUKIB HamiiHOCTI mpu mpoBeneHHi SIL-aHamizy.
PosrisiHyTO mpobaemu miAroToBky (axiBiiiB 10 3abe3neueHHs HeoOXinHoro pisHst SIL mpu
po3po6ii ACYTIL.

UDC 004.942: 052:056

Theoretical and methodological aspects of the concept of ensuring the necessary safety
of the security system of automated systems for managing the objects of public
awareness / lvanov V.G, Lifar V.O., Lifar O.K. // Mathematical modeling in economy. — —
2019. — Ne 3. — P. 36-48.

Aspects of modern approaches to solving a scientific and technical problem to ensure the
necessary level of safety integrity of automatic systems for managing hazardous facilities
are presented. Research objectives and a theoretical and methodological concept for
determining the reliability and safety indicators of hardware and software for process
control systems are formulated. Existing methods are considered and original methods for
determining the standardizing reliability indicators during the SIL analysis are proposed.
The problems of training specialists to ensure the necessary level of SIL in the development
of process control systems are considered.
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MATEMATHAYHI TA IHOOPMAIIMHI MOJIEJII B EKOHOMIIII
MATHEMATICAL AND INFORMATIONAL MODELS IN ECONOMY

YK 532.5; 519.63

TexcTypHa aaBeKlisi MPU MOJEJIOBaHHI B’SI3KHX Tediii MeTOAOM I'PATKOBHX PiBHIHB
Boabumana / Bymawuyk I.I., Bymamuyk O.M., Ocranenko A.O., Yabamy P.B. //
Maremarnyae moeiroBaHlsa B ekoHoMmimi. — 2019, — Ne 3. — C. 49-56.

Bisyamizamis BEKTOPHOTO IOJS MIBHIKOCTEH € HEBII'€MHOIO YAaCTHHOIO OaraThoX 3amad
YHUCENILHOTO MOJIENIOBaHHA. TpajuIiiHUM € TpeACTaBICHHS pe3yJbTaTiB y BHIVISAL
CTPUIOYHMX AiarpaM IOJIsl MIBHAKOCTEH a0 KONIPHMX AiarpaM MOJYJs HIBUAKOCTI. AJe
Taka iHdopmanis 3po3ymina jume GaxiBisgM 3 TIAPOMEXaHIKU 1 HE Ja€ BUUSPIIHY KapTHUHY
Tedii B mizomMy. B naHiii poOOTI JOCHIIKYETBCS METOA TEKCTYpHOI aaBeKLii mHpu
MOJICTIIOBaHHI Tedid B’A3KOi pIAMHM, SKHH 32 1HQOPMATHUBHICTIO MaKCHMaJbHO
HaOIMKEHUH 0 HATYPHOTO EKCIIEPUMEHTY 1 1a€ 3MOTY OTPUMATH AETallbHY KapTHHY Teuil.
Po3pobnennit meTon 6azyeTbest Ha KOMOiIHAMIT 171l METOLy TUIIMICTOTO ITyMY Ta aIBEKIIil
Jlarpamxa — Eiinepa. Ilome mBHaKocTedl OOYHCITIOETBCS METOAOM IPAaTKOBHX DiBHSHB
Bonbpumana.

UDC 532.5; 519.63

Texture advection in the viscous fluid flow modeling with the lattice Boltzmann
method / Bulanchuk G.G., Bulanchuk O.N., Ostapenko A.A., Chabanu R.V. // Mathematical
modeling in economy. — 2019. — Ne 3. — P. 49-56.

Visualization of the vector velocity field is an essential part of many problems of numerical
simulation. It is traditional to present the results in the form of arrow diagrams of the
velocity field or color diagrams of the velocity module. But such information is easily
understandable only for hydromechanics specialists and does not give a full picture of the
flow as a whole. In this paper, we study the method of texture advection in modeling
viscous fluid flows, which is as informative as possible close to a full-scale experiment and
allows us to obtain a detailed picture of the flow. The developed method is based on a
combination of the ideas of the spotted noise method and Lagrangian - Euler advection. We
calculated the velocity field by the method of lattice Boltzmann equations.

YJIK 519.866

Buxopucrannsi anaparty 3BHYaiiHUX Qu{epeHUiaJbHUX PIBHSAHL NPH MOJETIOBAHHI
eKOHOMIYHUX Ta exoJoriunux cucrem / Omiitnuk A.IL., T'puropuyk I'.B., He3amaii B.C.,
®emanny JI.1. // Marematuuse MmonentoBadss B ekoHoMmiwi. — 2019. — Ne 3. — C. 57-66.

VY craTTi npeacTaBieHi 3BUYAHI MeToan Au(EpeHIlialbHUX PiBHSIHB, IO 3aCTOCOBYIOTHCS
JUISL  TOCIIJDKEHHST EKOHOMIYHOI Ta eKOJIOTiuHOi cucteM. [IpoBeleHO MOjemOBaHHS
B33a€MO3B'SI3Ky PO3BUTKY CKOHOMIYHMX KOMIUIEKCIB JUIS KpaiH 3 PI3HHM E€KOHOMIUYHHM
noreHuianoM. J{ocmipkeHo BIUIMB €KOHOMIYHOI aKTHBHOCTI HACENICHHs Ha 3a0pyHEHHs
HaBKOJIMIIHBOTO CEPEAOBHIIA Ta cTaH (IIOpH perioHy. BuBueHO eKkOHOMIYHY e()eKTHBHICTD
BIIPOBA/DKEHHS HOBOI TEXHIYHOI miarHOCTHKH. [IpencTaBieHi Ta IOCTIKEHI METOIU
peatizariii IpeAcTaBICHNX MOJENIEH, MPEICTaBICHI pe3yIbTaTH MEePEeBipEHIX PO3PAXyHKIB
Ta JIaHO aHaJi3. Bu3HaueHO HAMPSAMKN MalOyTHIX AOCIIIKEHb.

UDC 519.866

Usage of the apparatus of ordinary differential equations in modelling of economic
and environmental systems / Oliynyk A.P., Grygorchuk G.V, Nezamay B.S.,
Feshanych L.I. // Mathematical modeling in economy. — 2019. — Ne 3. — P. 57-66.
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The ordinary differential equations techniques applying to investigate the economical and
ecological systems has been considered in presented article. The interconnected economical
complexes development for the countries with the different economical potential has been
simulated. The population economical activity influence on the environment pollution and
the state of region’s flora has been investigated. The economical efficiency of the new
technical diagnostics implementation has been studied. The methods of presented models
realization has been presented and investigated, the results of tested calculations have been
presented and one’s analysis has been given. The directions of future investigations have
been determined.

YK 621.391

O0uuc/II0BATBHAN METO] HEYiTKOro 1eKOAYBaHHS 0araTOKOMIIOHEHTHUX Typ0o KoiB
B Oe3nmpoBoaoBux 3aco6ax mepeaadi mamux / Dopmuncekuit B.B. // Marematuune
MoJienoBaHHs B ekoHoMilli. — 2019. — Ne 3. — C. 67-81.

3anponoHOBaHO OOYUCIIIOBATIBHUNA METOJ HEUITKOTO JEKOIyBaHHS 0araTOKOMITOHEHTHHX
Typ0O KOJIIB B OE3MPOBOAOBUX 3aco0ax mepenadi JaHUX ISl MiABHIICHHS ¢()EeKTUBHOCTI
MaTeMaTHYHOI MOJENi CHCTEeMH 3a0e3MeUeHHs] IOCTOBIpHOCTI iH(popMamii Ha OCHOBI
ajanTamii KOJZOBUX KOHCTPYKITIH.

UDC 621.391

Computational method of fuzzy decoding of multicomponent turbo codes in wireless
data communication / Horlynskyi B.V. // Mathematical modeling in economy. — 2019. —
Ne 3. —P. 67-81.

A computational method of fuzzy decoding of multicomponent turbo codes in wireless data
transmission systems is proposed to improve the efficiency of a mathematical model of a
system of ensuring information reliability based on the adaptation of code structures.

AHAJII3, OHIHKA TA IIPOI'HO3YBAHHSA B EKOHOMILI
ANALYSIS, EVALUATION AND FORECASTING IN ECONOMY

V]IK 004.942 ; 626/627 ; 504.05

Jloriko-iMoBipHicHe MoOJeJIOBaHHA i NPOrHO3yBaHHsA aBapiii Ha HamipHux
rigpocniopyaax JIHictpoBebkoro rigposysina (Uacruna 2. PesyabraTé mociimkenn) /
Credanummn [1.B. // Marematuune MosenmoBanHs B ekoHomini. — 2019. — Ne 3. — C. 82-97.
CrarTs € Jpyrol0 YacTHHOK KOMIUIEKCHOI pOOOTH, TIPHCBSMEHOI MOJIEIIOBAHHIO 1
MPOrHO3YBAHHIO TIMIOTETUYHHUX aBapidd, 3 OI[HIOBAHHSM MMOBIPHOCTEH 1X BUHHUKHEHHS, Ha
rigpocrnopyaax, mo GopmMyTs HamipHui GpOHT J[HICTPOBCHKOTO rimpoBy3ia. B momnepeaHii
cTarTi OyJio OOIPYHTOBAHO AKTYaJbHICTh MPOOJIEMH, PO3MNISHYTO 3arajibHy MOCTAHOBKY
3aj1a4i JOCHIPKEHb, BUKIJIAICHO METOJONIOTII0 JIOCIHI/DKEHbh Ta C(hOPMYJIbOBAHO X MeTY,
OKpECJICHO TPHUUHATI TIMOTE3W 1 MPUIYLICHHS, JaHO KOPOTKY XapaKTepPHCTUKY MOJejeH,
METOJIiB 1 MiJXOMIB, IO BHKOPHCTOBYBAJMCS NP BHUpIllIEHH] IOcTaBieHol 3ama4i. B miii
CTaTTi HAaBEJCHO PE3YJIbTATH AOCITI/PKeHb. PO3B’s13aHHS TOCTaBIIEHOT 3a1a4i 31HCHIOBAIOCS
32 JIOTMOMOrOI0 Tpad0aHATITHYHOIO, JIOTIKO-IMOBIPHICHOTO METOAy JIepeB BiJMOB i
HecnpaBHOCTe. B pesyibTaTi mpoBeNeHNX MOCIHIKEHb OyJI0O OTPUMAHO BEpXHI IpaHWYHI
OLIIHKH MMOBIPHOCTEH BUHUKHEHHS aBapiii Ha OKpPEMUX TiIpoCIopy/ax i y3arajabHEeHY OILHKY
HMOBIpHOCTI aBapii Ha TiApoBy3li B LuIOMy. Byio BcTaHOBIIEHO, MO 1i HIMOBIPHOCTI He
MIEpPEBUILYIOTh JOIYCTHMOIO 3Ha4yeHHs WMOBIPHOCTI aBapii Ha HamipHHX TiJpocHopyaax
BIJIIOBITHOTO KJIACy BIAMOBIAATHHOCTI 3a Hachinmkamu. Ha ocHOBi 1poro Oysio 3pobiieHo
BHCHOBOK TIPO JIOCTATHIO HaJiiHICTh 1 Oesmeky JIHICTpOBCHKOTO TifpoBy3na sK 00’€KTa
HaIIOHAIBHOI KpUTHYHOT iHPPACTPYKTYpH 1 MOTEHIIIHHO HeOe3neyHoro 00’ eKTa.
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UDC 004.942 ; 626/627 ; 504.05

Logic-probabilistic modelling and forecasting of accidents on water retaining
hydraulic structures of the Dnistrovsky waterworks (Part 2. Research results) /
Stefanyshyn D.V. // Mathematical modeling in economy. — 2019. — Ne 3. — P. 82-97.

The article is the second part of the complex work devoted to modelling and predicting
hypothetical accidents, with the estimation of their probability of occurrence, on water
retaining hydraulic structures forming the pressure front of the Dniester waterworks. In the
previous article, the urgency of the problem was substantiated, the general statement of the
research issue was considered, the research methodology was presented and the purpose of
the research was formulated, hypotheses and assumptions were outlined, and the brief
description of the models, methods and approaches used in solving the problem was given.
This article presents results of the research. The solution of the task was carried out with the
aid of a graph-analytic, logical-probabilistic method of tree of failures and faults. As a
result of the conducted studies, the upper boundary estimates of the probability of
occurrence of accidents on individual hydraulic structures and the generalized estimation of
the probability of an accident on the waterworks as a whole were obtained. It was found
that these probabilities do not exceed the permissible value of the probability of an accident
on the water retaining hydraulic structures of the corresponding class of responsibility for
the consequences. On the basis of this, the conclusion on sufficient reliability and safety of
the Dniester waterworks as an object of national critical infrastructure and a potentially
dangerous object was made.

YK 330.101.541-336.7

Jenpeciio exkoHoMikn BUKJIMKae i 30epirae rpomosBa neduasimisi / Jynaes B.B.,
JIro6iu O.0. // MatemaTnuHe MozemoBanHs B ekoHoMmiri. — 2019. — Ne 3. — C. 98-118.
ExoHOMiKM BHCOKOPO3BMHEHUX KpaiH miciisi posnodaroi B 2008 p kpenuTHOI Kpu3H, sKa
nepepocia B riiobanbHy (piHAHCOBY KpH3Y, 3HAXOAATHCS B CTaHI JeMpecii, mo 30epiraeThes
rpomoBoto  aedniero. lleHTpanbHUMH OaHKaMHM IPOBOAWTHCSA MOJITHKA BHUXOAY 3
Jerpecii uepe3 HapOLIyBaHHS TI'POUIOBHX 0a3, 3HI)KEHHS 10 HYJS HPOLEHTHHX CTaBOK,
IIOMICSYHUIM 0araTOMITBSIPJHAA BHKYN TOKCHYHHX AaKTHBiB OaHKIB 1 TapreTyBaHHS
iHQuAnii He Oimbmme aBOX BimcoTkiB. Llg momiThka mpu3Bena O PIi3KOTO 3pOCTaHHS
CHEKYJIITUBHOTO (DIHAHCOBOTO CEKTOPa, IOTIMOJECHHS KPEAWTHOI Kpu3H, 30epeXeHHS
TPOIIOBOI eIl B peaTbHOMY CEKTOpi €KOHOMIKH 1 HE JIO3BOJIE POCTH CHOXKHBUOMY
nonuty. CTpuMyBaHHS 3pocTaHHs 1HQIALIT st 3a0e31edeHHs] HasiBHOTO KypCy BJIIOTH i
MIZBHUINCHHS BAapTOCTI Tpomieii 30epirae rpomoBy Aeduidii0 1 MATPUMYE IEHpPECito
eKOHOMiKH. be3 30inbuIeHHs iHQIIAIT HEMOXKIIMBO BUITH 3 Jienpecii.

UDC 330.101.541-336.7

Depression of economy is caused and saved by money deflation / Dunaev B.B.,
Lyubich A.A. /[ Mathematical modeling in economy. — 2019. — Ne 3. — P. 98-118.

The economies of highly developed countries after the credit crisis that began in 2008,
which grew into a global financial crisis, are in a state of depression, maintained by
monetary deflation. Central banks pursue a policy of overcoming depression by increasing
monetary bases, lowering interest rates to zero, monthly multi-billion dollar repurchase of
toxic assets banks and inflation targeting of no more than two percent. This policy has led
to a sharp increase in the speculative financial sector, the deepening credit crisis, the
preservation of monetary deflation in the real sector of the economy and does not allow
consumer demand to grow. Holding back inflation to maintain the current exchange rate
and increase the value of money keeps monetary deflation and supports a depressed
economy. Without increasing inflation, it is impossible to get out of depression.
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