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Secure data exchange in the control system of unmanned aerial
vehicles (UAVs) is an important aspect for preventing unauthorized
access and safety of aerial vehicles. Given the problems of automatic
dependent surveillance-broadcast (ADS-B) data protection, the
safety level of UAV flight tasks and air traffic in general is signifi-
cantly reduced. Therefore, the protection of ADS-B data is an
urgent task. The object of the study is the process of steganographic
protection of ADS-B format data. A relevant problem of estimating
the probabilistic time characteristics of the steganographic pro-
tection process is solved, taking into account the features of data
embedding in the ADS-B format container. To solve it, a mathema-
tical formalization of the methods of finding probabilistic-temporal
characteristics of steganographic systems was carried out. A model
of steganographic data transformation operations based on the Chi-
nese remainder theorem has been built. The main difference of the
model is taking into account the features of the ADS-B format data.
This made it possible to formalize and evaluate the time functions of
steganographic encoding and decoding of UAV identifiers with an

integrated ADS-B system. A model of steganographic data transfor-
mation operations based on the finite integral ring theorem has been
constructed. A list of operations performed in the developed algo-
rithm has been compiled. This made it possible to carry out mathe-
matical formalization of operations for complex use in the model of
steganographic protection of UAV identifiers with a built-in ADS-B
system. The mathematical model was studied and the estimation of

the random value of the time of steganographic transformation of da-
ta, as well as the confidence interval, was performed. With the help of
the reported set of models, it is possible to estimate the probability of
the algorithm’s execution time falling within the given interval. The
results of the calculation of probabilistic-time characteristics could
be used in models of a higher level of the hierarchy.

Keywords: unmanned aerial vehicles, ADS-B system, informa-
tion security, steganographic data protection, GERT network.
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The object of the research is decision support systems. The sub-
ject of the research is the decision-making process in management
problems using the monkey algorithm and evolving artificial neural
networks.

A solution search method using an improved monkey algorithm
is proposed. The research is based on the monkey algorithm — for
finding a solution regarding the state of an object. For training mon-
key agents (MA), evolving artificial neural networks are used. The
method has the following sequence of steps:

— input of initial data;

— processing of initial data taking into account the degree of
uncertainty;

— a search vector is generated for each MA, taking into account
the degree of uncertainty;

— determination of the initial speed of MA movement;



— calculation of the fitness function of the MA solution; 9.
— calculation of the height of MA movement;
— verification of fulfillment of local jump conditions;
— generation of local search plane coordinates;
— calculation of the fitness function of the MA solution;
— generation of global search plane coordinates; 10.
— search distribution among the MA flock;
— changing the speed of MA movement;
— checking the permissible value of the obtained solution regard-
ing the object state; 1.
— training of MA knowledge bases.
The originality of the proposed method lies in the arrangement
of MA taking into account the uncertainty of the initial data, im-  12.
proved procedures of global and local search taking into account
the degree of noise of data about the state of the analysis object.
A feature of the proposed method is the use of an improved MA
training procedure. The training procedure consists in learning the ~ 13.
parameters and architecture of individual elements and the architec-
ture of the artificial neural network as a whole. The method makes
it possible to increase the efficiency of data processing at the level
of 23-28 % due to the use of additional improved procedures. 14.
Keywords: swarm intelligence, decision support systems, hierar-
chical systems, monkey algorithm.
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The object of the research is decision support systems. The sub-
ject of the research is the decision-making process in management
problems using the locust swarm algorithm and evolving artificial
neural networks.

A solution search method using an improved locust swarm
algorithm is proposed. The research is based on the locust swarm
algorithm for finding a solution regarding the state of an object. For
training locust agents (LA), evolving artificial neural networks are
used. The method has the following sequence of steps:

— input of initial data;

— processing of initial data taking into account the degree of
uncertainty;

— initial setting of LA in the search area;

— determination of the initial speed of the LA movement;

— a search vector is generated taking into account the degree of
uncertainty;

— calculation of the change in the value of the LA fitness function;

— training of LA knowledge bases.

The originality of the proposed method lies in the arrangement
of LA taking into account the uncertainty of the initial data, im-
proved procedures of global and local search taking into account the
degree of noise of data about the state of the analysis object. Also,
the originality of the research is avoiding the concentration of LA
on the current best positions, reducing the probability of premature
convergence of the algorithm and maintaining a balance between the
convergence rate of the algorithm and diversification. The peculiari-
ty of the proposed method is the use of an improved procedure for LA
training. The training procedure consists in learning the parameters



and architecture of individual elements and the architecture of the
artificial neural network as a whole.

Keywords: swarm intelligence, decision support systems, hierar-
chical systems, locust swarm algorithm.
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The object of research in the paper is extrapolation problems
based on interpolation polynomials. Polynomial-based prediction
methods are well known. However, the problem is that such methods
often give very large errors in practice. The permissible error of ex-
trapolation even by one grid step is not ensured by the high accuracy
of interpolation using polynomials.

The paper proposes an algorithm that allows to significantly im-
prove polynomial forecasts by optimizing the procedure for choosing
the power of the polynomial, on the basis of which the forecast is built.

The algorithm is based on the procedure for building all poly-
nomial forecasts according to known data and analysis of these
forecasts. In particular, the presence of monotonicity and a tendency
to convergence allows determining the optimal degree of the poly-
nomial. In the absence of monotonicity, provided that certain ratios
are met, the forecast can be constructed as the arithmetic average of
all polynomial forecasts. An important result is the estimation of the
error of the forecasting method by averaging polynomial forecasts.

The development of the algorithm became possible due to the
use of a special method of constructing a one-step polynomial fore-
cast. The method differs in that it allows to build a forecast without
using the cumbersome procedure of calculating the unknown coeffi-
cients of the polynomial.

The numerical results presented in the work demonstrate the
effectiveness of the forecasting technique based on the average of
polynomial forecasts. In particular, for the test functions, the relative
error was about 2—5 %, while polynomials of different degrees in the
worst case yielded more than 50 %.

The obtained results can be useful for building short-term fore-
casts of series of economic dynamics, forecasting the behavior of
arbitrary processes with a dominant deterministic component.

Keywords: prediction algorithm, problem extrapolation, time
series, split differences net, Newton’s polynomials, Pascal’s triangle,
convergence of predictions, binomial coefficients, extrapolation error.
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The study focuses on improving the quality of using recurrent
neural networks (RNNs) to predict cryptocurrency prices. The
formula of the target variable for the model based on the arithmetic
mean is developed, which allows us to better take into account the
dynamics of cryptocurrency exchanges. The factors affecting this
variable were grouped into features based on the volume of daily
cryptocurrency trading, the volatility of the relevant prices, and the
pre-calculated and selected signals of technical indicators. As part of
the study, an algorithm for processing daily data was developed for
the model. The results obtained made it possible to create a holistic
model for forecasting stock prices. Two recurrent neural networks
were trained: one with a long short-term memory (LSTM) and the
other with a recurrent gate unit (GRU). To determine the efficiency

of the models, the analysis was carried out using two key indicators:
the Sortino coefficient, which measures the relative risk/reward for
each additional unit of unwanted volatility, and the Sharpe ratio,
which measures the return on assets, subtracting the free risk. As
a result, it was found that both models have similar results in terms
of accuracy (~69 %). Still, the GRU-based model showed significant-
ly better values of the Sortino coefficients (3.13) and Sharpe’s coeffi-
cient (2.45), which allows us to conclude that it is effective on cryp-
tocurrency exchanges. At the same time, the LSTM model requires
more parameters for training than the GRU model with an identical
structure, which leads to a longer training time. The obtained scien-
tific and practical results are aimed at more efficient use of recurrent
neural networks in price forecasting on cryptocurrency exchanges.

Keywords: machine learning, cryptocurrency exchanges, neural
networks, deep learning, price prediction.
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The object of this study is the transaction costs of agricultural
processing enterprises that operate in cooperation with various
participants: suppliers of raw materials, buyers of finished products,
research enterprises, and other entities. Transaction costs arise at all
stages of activity, from the preparation of an agro-processing project
to the achievement of the final result.

For this, a simulation modeling system is proposed, including
an optimization model that allows estimating the quantitative com-
ponents of transaction costs. The process of transactions between
various participants such as suppliers, customers, and partners is
studied using simulation models. To demonstrate the applicability
of this model to the example of agro-industrial enterprises, some
parameters of transaction costs are modeled when choosing suppliers
of raw materials at recommended intervals.

The feasibility of simulating the costs of establishing a relationship
with a new partner in the range of 0.5-0.6, and the benefits in the range
of 1.05-1.10 has been determined. It has been found that transaction
costs associated with raw material suppliers can be saved by 40.0 %
in the next 3 years through optimization and digital capabilities.

The presented approach can be useful for a deeper study of the
digital environment’s impact on the level of transaction costs in agri-
cultural processing enterprises. Such an analysis will reveal potential
opportunities for optimization and cost reduction, which is important
for improving the efficiency and competitiveness of these enterprises.

Keywords: transaction costs, measure of distance, agro-industrial
enterprises, modeling, technological and mathematical foundations.
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This paper proposes an improved method for diagnosing errors
of computer devices, which process economic data in computer sys-
tems, by increasing efficiency. The object of research is the processes
of control and diagnosis of data errors, in the class of residuals (CR).
The improved method of diagnosing economic data represented in
the non-positional system of calculation in CR is based on the ap-
plication of orthogonal bases of partial sets of bases. The use of these
bases makes it possible to organize the process of parallel processing
of the projections of the output number of the non-positional code
structure. This makes it possible to increase the efficiency of data
diagnostics by n times, depending on the length of the bit grid of
computer systems. For a single-byte computer system, the efficiency
of data diagnosis increases by 1.2 times compared to the existing
method based on the zeroing principle. At the same time, the ef-
fectiveness of operational control and diagnostics systems for data
processing in CR with the growth of bit grids has been proven.

Based on the results, it is shown that, unlike the correction
codes used in the positional counting system, the arithmetic codes in
CR have additional correction capabilities. An example of a specific
implementation of the process of applying operational control and
diagnosing errors in the processing of economic data presented in CR
is given. The improved diagnostic method will make it possible (in
comparison with existing diagnostic methods) to reduce the time,
which increases the efficiency of the diagnostic procedure of data
operating in CR. The results give grounds for asserting that, based
on the improved method and the developed algorithm for the imple-
mentation of data diagnostics, it is possible to synthesize a device for
reliable and operational control and diagnostics of economic data
operating in CR.

Keywords: error diagnosis, processing of economic data, class of
residuals, non-positional code structure.
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PO3POBKA MOJEJII CTETAHOTPA®IYHOT'O BBYAIYBAHHSA ITEHTU®IKATOPA BE3IIIJIOTHOI'O JIITAJIBHOTO
AITAPATA B TAHI ®OPMATY ADS-B (c. 6-16)

Serhii Semenov, Minjian Zhang, O. O. Mo:xkaeg, H. I. Kyuyk, C. A. Tioxenes, I0. B. Tuycos, M. O. Moskaes, B. M. Crpykos,
0. M. Onumenxo, I. A. Kyuyx

axuuieHuii 0OMiH JaHuMKU B cucTeMi ynpasiainus GesnizorHuMu gitanpuumn anapatamu (BIIJIA) € BakJMBUM acleKTOM st
3anobiraHHsl HECAHKIIOHOBAHOMY JIOCTYITY Ta Ge3leKH MOBITpstHuX amapatis. Uepes mpobieMn 3aXUCTy JaHUX aBTOMATHYHOTO 3aJIeXK-
HOTO crocTepekents — pagiomosHoro (ADS-B, Automatic dependent surveillance-broadcast) pisenb Gesexkn BUKOHAHHS TT0JBOTHOTO
sapaants BIIJIA Ta moBiTpsiHOro pyxy 3arajiom cyTreBo s3uwkenuil. Tomy saxucr gannx ADS-B e akryanpunm 3apanism. O6’ekToMm
JOCIKEHHSA € mpoliec creraHorpadivnoro saxucty ganux dopmary ADS-B. Bupinryerbes akryaibHa npobsiema OMiHKH HMOBIpHO-
YaCOBUX XapPaKTEPUCTHK TPOIECY cTeraHorpadiuHoro 3aXmucTy 3 ypaxyBaHHsM 0cOOJIMBOCTEH BOYIOBYBaHHS JaHUX y KOHTeliHep (hop-
mary ADS-B. [lna ii Bupimenns 3giiicnena mMatematnyna (opmamizaiisi MeTOMiB 3HAXO/)KEHHsI iIMOBIPHiICHO-YACOBUX XaPaKTEPUCTHK
creranorpadgiunux cucrem. Pozpobieno Mojennb omepaiiiii creranorpadiuHoro nepeTBOpeHHs JaHuX Ha OCHOBI KHUTalChbKOI TEOPEMU TIPO
ocraui. OCHOBHOIO BiIMIHHICTIO MOJIeJTi € BpaxyBaHHs ocobmBocTeii ganux popmary ADS-B. Ile m03Bosnio hopmaiizyBaT ta oliHuTH
dyHkuii yacy creranorpadiuHOro KoayBaHHs Ta JAeKoayBaHHs igeHtudikaropis BILJIA i3 sBOynosanow cucremoro ADS-B. Pospobie-
HO MOJIeJIb oTlepalliii cteraHorpadiyHOro MepeTBOPEHHS AaHNX Ha OCHOBI TeopeMH Ipo KiHIeBe IimicHe Kimbile. ChopMoBano meperik
orepaiiiii, o0 BUKOHYIOTbCsI Y Po3pobieHomy anroputmi. e mo3Bosmio nposectr MareMartnyny (hopMasisaliio omepariil 1jst KOMII-
JIEKCHOTO BUKOPUCTAHHS B MOJeJi cTeranorpadiunoro saxucty inentudikaropis BIIJIA i3 B6ynosanow cucremoro ADS-B. [locimkeno
MaTeMaTH4Hy MOJeTb Ta BUKOHAHO OI[IHKY BUIIQ/[KOBOi BEJMYNHN Yacy CTeraHorpadidHOTO MepeTBOPeHH: JaHUX, a TAaKOXK JOBIpYOTO
iHTepBaJy. 3a JI0IIOMOTOIO IIPE/ICTABJICHOI0 KOMILIEKCY MOjiesieil MOKHA OLIHUTH HMOBIPHICTb IIO1IAJIaHHS 4aCy BUKOHAHHS aJTOPUTMY
10 3a1aHoro iHTepBasy. Pesyiprarn 06YnCIeHHS iMOBIPHICHO-YaCOBIUX XapaKTEPUCTHK MOKHA BHKOPHUCTOBYBATH Y MOJEJSX BUIIOTO
piBH4 i€epapxii.

Kioyosi cioBa: Gesmisiorsi Jitaiphi arapary, cucrema ADS-B, indopwmariiiina Gesnexa, creranorpadiunmii saxuct gannx, GERT-mepeska.
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PO3POBKA METOJUKH IOIIVKY PINIEHD 3 BUKOPHCTAHHSIM YJIOCKOHAJIEHOTO
AJITOPUTMY MABII (C. 17-24)

A. B. llnmanpkwuii, O. I1. Heuunopyk, H. I. Kyuyk, 1. I. CranoBcska, O. JI. Hananko, O. B. IlIknaii, H. M. IIporac, C. B. lllocrak,
A. B. Binbkoscbka, I1. 1. Illanosan

OG’'€KTOM JOCITIKEHHST € CUCTEeMHU TiATPUMKK MPUHHATTSA piterb. [IpeiMeToM JOC/IIKEHH € MPOoIec IPURHATTS PIllleHHs B 3a/adax
YTIPaBJIiHHA 3a JI0TIOMOTOI0 AJITOPUTMY MaBII Ta MITYYHUX HEHPOHHUX MePeskK, 1[0 eBOJIOIIOHYIOTb.

3aIporoHOBAHO METO/MKY IOIIYKY PillleHb 3 BUKOPUCTAHHAM YJOCKOHAJIEHOTO aJITOPUTMY MaBIL. B OCHOBY JIOCJIi/IKEHHS MOKJIa/IeHNiT
AJITOPUTM MABIl — JIJIS TIONIYKY PillleHHs Moo cTaHy 06'ekty. /[ HaBuaHHs areHTiB MaBl (AM) — BUKOPUCTOBYIOTHCSI IITYYHI HEHPOHHI
MepeXi, 10 eBOJIOIIOHYIOTh.

Meronnka Ma€ HaCTYIHY TTOC/I/JOBHICTD Jiifi:

— BBeJIEHHS BUXIITHIX JalNX;

— 06pO06JIEHHs BUXITHUX JIAHVX 3 YPAaXyBaHHSM CTYIIEHIO HEBUSHAYEHOCTI;

— JUIst KOXKHOTO AM TeHepy€eThCsl BEKTOP MOMIYKY 3 YPaXyBaHHIM CTYIIEHIO HEBU3HAUYEHOCTI;

— BU3HAYEHHS MOYATKOBOI MIBUAKOCTI pyxy AM;

— obumcsennst hyHKI npupaTHocTi piments AM;

— obuncienns BucoT pyxy AM;

— nepeBipKa BUKOHAHHS YMOB JIOKAJIbHOTO CTPUOK;

— TeHepartist KOOPUHAT MJIONUHI JIOKATBbHOTO TOTIYKY;

— obuucsenns hyHKIT puaaTHoOCTI pierts AM;

— TeHepallist KOOP/MHAT TIONMHH IJI00aJIbHOTO TIOIIYKY;

— POBTIOJIT MOITYKY Mix 3rpacio AM;

— 3MiHa mBUAKOCTI pyxy AM;

— TMepeBipKa JOIYCTIMOTO 3HAYEHHST OTPUMAHOTO PIIIeHHS TI0/I0 CTaHy 00 €KTY;

— HaBuaHHs 6a3 3HaHb AM.

OpuriHaJIbHICTh 3aIPOIIOHOBAHOI METOMUKHU TOJISITaE y po3ctasieHHi AM 3 ypaxyBaHHSIM HEBH3HAYEHOCTI BUXIHUX JaHUX, YIOCKO-
HAJIEHUMHU MPOIIeypaMil TI06AIBHOTO Ta JIOKAIBHOTO MOIIYKY 3 YPAaXyBaHHSM CTYIIEHIO 3alIyMJIEHOCTI JAHUX TIPO CTaH 00’€KTY aHAII3Yy.
Oco6IUBICTIO 3aIIPOIIOHOBAHOI METOJIMKY € BUKOPUCTAHHS YIIOCKOHAIEHOT Tporieypu HaBuanHss AM. Ipotenypa HaBUaHHsI TIOJIATAE B TOMY,
10 BiftOYBAETHCS HABYAHHS TTaPaMETPIB Ta apXiTEKTYPU OKPEMUX €JIeMEeHTIB 1 apXiTeKTypH IITy4HOI HeHpOHHOT Mepexi B 1isomy. Bukopu-
CTaHHSI METOJIUKY JI03BOJISIE IOCSATTU TIi/IBUINEHHS OIIEPATMBHOCTI 0OPOOKY aHNX Ha PiBHI 23—28 % 3a paXyHOK BUKOPUCTAHHS IOJATKOBUX
YJIOCKOHAJIEHUX ITPOIIE/LYP.

Kuro4oBi ciioBa: poiloBUil iHTEJIEKT, CUCTEMHY TTITPUMKH TPUNHSATTSI PillleHb, iEpapXiuHi CHCTEMHU, AJITOPUTM MABIL.
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PO3POBKA METO/IMKH MOIIYKY PIIIEHD 3 BHKOPUCTAHHSIM VIOCKOHAJIEHOTO AJITOPUTMY
POIO CAPAHH (c. 25-33)

B. B. Tiopiy, P. O. Bexsxos, O. b. Ogapymenko, B. K. fdumenok, O. II. Illlanomxikosa, I. T. JIsmenxko, O. JI. CranoBcbKHii,
Bb. O. Meapnuk, C. B. Cyc, M. B. /IBopcbkuit

OG6’ €KTOM JOCTIKEHHST € CUCTeMHU THATPUMKH MPUHHATTS pitnenb. [IpeiMeToM HOCIIKEH s € Mpoliec TIPUAHATTS PIllleHHs B 3a/a4ax
VIIPaBJIiHH:A 32 OIIOMOI0I0 aJIFOPUTMY 3rpal capaHu Ta MITYYHUX HEHPOHHUX Mepesk, 110 €BOJIOIIOHYIOTb.

3amnpoIrIoHOBAaHO METONKY TIOIYKY PillleHb 3 BUKOPUCTAHHAM yOCKOHAJIEHOTO alTOPUTMY 3rpai capanu. B ocHOBY J0CTiKenHs TTOKJIa-
JIEHUiT aJIrOpUTM 3rpai capaHu — Jist IONTYKY PillleHHs 1o/0 crany 06’exty. Jlist HapuanHs arenTis caparu (AC) BUKOPUCTOBYIOTHCS IITYYHI
HeHPOHHI MepesKi, 110 eBOIoIioHYI0Th. MeToinKa Ma€ HaCTYTHY TTOC/TiJOBHICTD JIiii:

— BBEJICHHS BUXI/IHUX [IAHUX;

— 06pO06JIEHHST BUXITHUX IAHNX 3 YPAaXyBaHHSM CTYIICHIO HEBUSHAUYEHOCTI;

— nouaTkoBe BucTapiaenusa AC Ha AiSHITN TONIYKY;

— BU3HAUYEHHS 1104aTKOBOI MBHAKOCTI pyxy AC;

— TeHePYETHCS BEKTOP MOIIYKY 3 YPaXyBaHHIM CTYTIEHIO HEBU3HAYEHOCTI;

— obumcsents 3Minu 3Hadenus Gyukiii npuaarrocti AC;

— HaByaHHs 6a3 3HaHb AC.

OpuriHasbHICTD 3aIIPOIOHOBAHOI METOANKHN THOJATae y pocTaBieHti AC 3 ypaxyBaHHSAM HeBU3HAYEHOCTI BUXITHUX JaHUX, YIOCKOHATe-
HUMH TIPOIIE/yPAMU TI00ATBHOTO Ta JIOKAJIBLHOTO MOIIYKY 3 YPaXyBaHHSAM CTYIEHIO 3aIlyMJICHOCT] aHuX IPO cTaH 00’ekTy aHamisy. Takox
OPHTTHATBHICTIO IOC/DKEHHS € YHUKHeHHs KoHteHTpaitii AC Ha MOTOYHUX HAHKPAIIUX MO3UIIISX, 3HUKEHHST HMOBIPHOCTI Iiepe4actoi 30iK-
HOCTI pOGOTH aJITOPUTMY Ta THATPUMAHHS Gasancy MK MBUAKICTIO 301KHOCTI agroputMy Ta ansepcudikarieo. OcobmBicTh 3aPOIOHOBAHOT
METOIMKHY MOJISATAE Y BAKOPHUCTaHHI yI0CKOHANeHOT nponeypu HaBuarHs AC. TIporeiypa HaBuaHHS T10JIATaE B TOMY, 110 BiI0yBa€ThCsT HABYAH-
HI TTAapAMETPIB Ta apXiTeKTyPU OKPEMUX eJIEMEHTIB 1 apXiTeKTypH MTYYHOI HEPOHHOI Mepeki B 1ijloMy. BIKOpUCTAHHI METOIMKH TI03BOJISIE
JIOCATTH THABUIEHHS ONEPATUBHOCTI 0OPOOKH AaHuxX Ha piBHI 25—28 % 3a paxyHOK BUKOPUCTAHHS J0ATKOBUX YAOCKOHAJIEHUX TIPOLELYD.

Koro4oBi ciioBa: poiloBuil iHTEJEKT, CUCTEMH ITiITPUMKH TTPUNHSTTSI PillleHb, iEpapXiuHi CHCTEMHU, aJITOPUTM 3TPai CapaH.
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BAOCKOHAJIEHH ITOJITHOMIAJIbHUX ITPOTHO3IB HA OCHOBI AJITOPUTMY OIITUMAJIbHOTO BUBOPY
CTEIIEHA MHOTOYJIEHA (c. 34-42)

I0. B. Typ6au, I. O. ILiixra, M. IO. Typ6aix, B. I0. Typ6an

OG6’ekTOM JIOCIIIZKEHHS B POOOTI € eKCTPanoJisilis Ha OCHOBI iHTepPIOIAIIHHIX MHOTOYIeHIB. MeTOA1 IIPOrHO3YBaHHA Ha OCHOBI MHOTO-
wieHiB € o6pe Bizomumu. OaHak mpobeMa MoJsIrac B TOMY, [0 TaKi METO/M YacTo JAIOTh AysKe BeJAUKi MoxnbKu Ha npaxktuil. Jonycruma
MOXMOKA eKCTPATIOJISIIIT HaBiTh Ha OMH KPOK CITKU He 3a0e3MeTy€eThCsT BUCOKOIO TOYHICTIO iHTEPIIOMIOBAHHS 32 IOTTOMOTOI0 MHOTOYJIEHIB.

B po6oTi IIPOMOHYETHCS ANTOPUTM, KUl T03BOJISIE CYTTEBO BIAOCKOHAJIMTH MOJIIHOMIAJIbHI POTHO3MU IIJISIXOM ONTUMI3aIlil TPOLeypu
BHOODPY CTETMEHsT MHOTOYJIEHa, Ha OCHOBI SIKOTO OYIYETHCS IPOTHO3.

B ocHOBI aropuT™My MOKJIAIEHO MPOIEAYPY MOOYIOBH YCiX TOIHOMIATbHIX [IPOrHO3IB 3a eKCIIEPUMEHTAIBHUMU TAHUMI Ta aHAJI3 ITUX [PO-
rHO3iB. 30KpeMa, HasIBHICTh MOHOTOHHOCTI Ta TEH/IEHITT /10 301KHOCTI I03BOJISIE BU3HAYUTH ONTUMAJIBHUN CTETiHb MHOTOYJIeHA, Y BUTIA/IKY Bijl-
CYTHOCTI MOHOTOHHOCTI 32 YMOBU BIUKOHAHHSI TIEBHUX CITIBBIZHOIIEHD TIPOTHO3 MOsKe GyTH TOOYIOBAHIH SIK cepeliHe apubMeTHIHe BCIX MOHO-
MiaJIbHUX TTPOTHO31B. BaK/IMBUM Pe3yJIBTaTOM € OIiHKA MOXUOKU METO/IY MPOTHO3YBaHHS 3a IOMIOMOTOIO YCEPEIHEHD MOTIHOMIATbHIX MPOTHO3IB.

P03pob6Ka aIropuTMy CTasa MOKJINBOIO 32 PAXYHOK BUKOPUCTAHHST OCOOIMBOTO METOAY TOOYAOBH MOMIHOMIAIBHOTO ITPOTHO3Y Ha OUH
KPOK, IKUiT BUKOPUCTOBYE 3HAKO3MIHHI psi/irt 100y TKIB GiHOMiabHUX KOeillieHTiB Ta BiIOMUX 3HaYeHb (DYHKIIL.. MeTos BiIPI3HAECTHCA THM,
110 /103BOJISIE GY/IyBaTH TIPOTHO3 6€3 BUKOPHCTAHHST TPOMI3/IKOI TIPOIe/lypr 00paxyHKy HEBiOMUX KoeDillieHTiB MHOTOYJIEHA.

YucesbHi pe3yJibraTy, 1o HaBeAeHi y poOoTi, 1eMOHCTPYIOTh e(heKTHBHICTh METOANKU MPOrHO3YBaHHSI Ha OCHOBI CEPEIHbOTO MOJIHO-
MiaJIbHUX TIPOTHO31B. 30KpeMa, JIJist TeCTOBUX (DYHKINN BifiHOCHA TTOXNOKA CTAHOBUJIA MTOPSI/IKA 2—5 %, B TOI JKe Yac KOJIM MHOTOUYJIEHN PI3HUX
CTEIeHiB B HANUTIPIIOMY BUIIAJIKY AaBaau onax 50 %.

Otpumani pe3yJibraTi MOKYTb OYyTU KOPUCHUMIU /ISt TI0OOYI0BU KOPOTKOCTPOKOBHX TIPOTHO3IB PA/IIB €KOHOMIYHOT ANHAMIKH, IPOTHO3Y -
BaHHS MTOBE/[IHKN IOBITBHUX MPOIIECIB 3 IOMIHYIOUOIO JIeTEPMiHOBAHOIO CKJIA/IOBOIO.

Kiro4oBi ciioBa: ajiroputm poOrHO3yBaHHs, 3a/[a4a eKCTPAIIOJIsALlil, YaCOBUI Psiji, PO3JiiJieHi pisHuil, citka, muorousienn H'iotona, Tpu-
kyTHuK [lackasns, 3015KHICT TPOTHO3iB, GiHOMiaMbHI KoedilieHTH, TOXNOKA eKCTPATIOJIAIL.
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PO3POBKA PEKYPEHTHUX HEITPOHHUX MEPE:K JIJIsl TIPOTHO3YBAHHSI IITH HA KPUTITOBAJIIOTHUX
BIPKAX (c. 43-54)

B. ®@. Tumesnko, C. A. Aukacosa, O. €. Haiinenxo, C. M. Kanurin, B. B. Kapnosa

[TpoBezeno mocmimkeH s, B IKOMY 30cepe/KeH0 yBary Ha MOKpaIleHHi SIKOCTi BUKOPUCTAHHS peKypeHTHUX Heliponanx Mepesk (PHM)
[PU IPOrHO3YBaHHI [iH Ha KPUITOBAMOTHUX Oipkax. Poszpobueno Gopmysty HiTboBOI 3MIHHOI /It MOJIE/ HAa OCHOBI apuMETHYHOTO ce-
PEAHBOTO, IO JI03BOJISIE KPallle BPAXOBYBATH JAMHAMIKY KPUNITOBATIOTHUX Oipsk. DakTopw, MO BIUIMBAIOTH Ha 10 3MiHHY, 0yJI0 06’€HAHO
y TPYIIN O3HaK, siKi 6a3yl0Thcst Ha 00CsI31 IEHHUX TOPTiB KPUTITOBATIOTO0, BOJATHILHOCTI BIZIMOBIAHNX IIiH Ta HA TIOMEPEIHBO PO3PAXOBAHIX



Ta BifibpaHuX cUTHAIaX TeXHIYHUX IHAMKATOPiB. B paMkax mocifkenns chopMOBaHO aIropuT™M 0OPOOKH MOAECHHUX TaHUX IS iX BUKOPH-
cranHst B Mojiesii. OTpuMani pesyJisTaTu Iajii 3MOTY CTBOPHUTH IiJIICHY MO/IEJIb TTPOTHO3yBaHHsI 6ipkoBUX 1iH. HarpeHoBaHo 1Bi pekypeHTHi
HelpOHHI MepesKi: otHa 3 JI0Broio KoporkodacHoro mam’sartio (JIKYIT), a inma 3 pekypeHTHIM 6J10KOM 3 BeHTUIbHIM Tiepemukadem (BPB).
3 MeToI0 BudHaueHHsT e(eKTUBHOCTI MOJIeJIEl, TPOBEIEHO aHaJli3 3a IOTIOMOTOIO JIBOX KJIIOUOBUX MOKAa3HUKIB: Koedirienta CopriHo, 110 BU-
MIpIOE BIIHOCHWI PU3UK/BUTPAII IS KOKHOI 0JATKOBOT OAMHNUIN HeOaKaHOi BOJATHIABHOCTI, i Koedimienrta [lapma, skuii Bumipioe 1oxij
Bi/l aKTUBIB, BUPAXOBYIOUHM BilbHNUIT pu3uK. B pesysbrati BUsiBIIeHO, 1110 06U/BI MOJIENTi MAIOTh CXOKi PE3YIBTATH 32 PiBHEM TOYHOCTI (~69 %),
asre Moziesib Ha ocHoBi BPB nokasasna snauno kpaii snadenns koedirientis Coprino (3.13) ta [apna (2.45), 110 103B0JIsi€ 3poOUTH BUCHO-
BOK 1o ii epexTrBHicTh Ha KpunToBamoTHUX Gipskax. [Tpu mpomy, JIKYIT Mogens morpebye GisbInoi KiabKOCTI ITapaMeTpiB JIsl HaBYaHHsl,
uixk BPB nipu izentuaniii cTpyKTypi, 10 HPU3BOAUTD /10 OLIBIIMX BUTPAT vacy Ha HauaHHs, OTpUMaHi HAYKOBO-IIPAKTUYHI Pe3yJIbraTh
CTIPsIMOBaHi Ha OLIbII eeKTHBHE BIUKOPUCTAHHS PEKYPEHTHNX HEHPOHHUX MepPek MPH MPOTHO3YBAHHI IIiH Ha KPUNTOBATIOTHUX OiprKax.
KiiouoBi cioBa: ManiiHie HaBYaHHs, KPUIITOBAIIOTHI 6ipski, HelpoHHI Mepeski, rnboKe HaBYaHHs, IIPOTHO3YBAHHS I[iH.
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BUABJIEHHA BIIMBY MAKTOPA JIUCTAHIIIT HA PIBEHD TPAH3AKIIIMHUX BUTPAT HA IIEPEPOBHUX
MAIPUEMCTBAX CIJIbCBKOI'O T'OCIIOJAPCTBA (c. 55-62)

Fuad Ibrahimov, Rasul Balayev, Ulviyya Rzayeva

OG6’€KTOM JIOCTIIPKEHHST € TPAHCAKIIIHI BUTPATH MiIPUEMCTB EPePOOKU ClIbCHKOTOCIIOAAPCHKOT MPOAYKILL, SIKi MPAIOI0Th Y KOOTIe-
parii 3 pisHUMHM yYacCHUKaAMU: MOCTAYATBbHUKAMI CHPOBUHU, MOKYMISIMH TOTOBOI TPOYKIIii, HAYKOBO-AOCHIAHUMHU MiAMPHEMCTBAMEI Ta
IHITUMI cy6’em‘aMy1. Tpancakuiiini BUTpaTi BUHMKAIOTb Ha BCIX eTalax AislIbHOCTI, B/l IITOTOBKU IIPOEKTY arponepepoOKu 10 J0CATHEHHS
KiHIIEBOTO Pe3yJILTaTy.

J17151 1IbOTO 3aIPOTIOHOBAHO CUCTEMY IMITAIIHOTO MOJIEJIOBAHHS, [0 BKJIIOYAE OMTUMI3AIiiHY MO/IEJb, 10 03BOJISIE OIIHUTU KilbKiCHI
CKJIQJIOBI TpaHCakIiiiHux Butpar. lIponec TpaH3akiiil Mi’K PISHUMH YYaCHUKAMHU, TAaKMMU SIK [TOCTAUAJIbHUKHU, KIIEHTH Ta HapTHEpPH, BU-
BUAETHCS 32 JOTIOMOTOIO iMiTaIliitHnx Mozeseit. /[ ;eMoncTpariii 3acTOCOBHOCTI ITi€l MOIesTi Ha TTPUKJIA/l arpOIPOMUCIOBUX MiMPUEMCTB
MOJIEJTIOIOThCST IESKI TapaMEeTPU TPAHCAKIIIHIX BUTPAT IIPU BUOOPI MOCTAYATBHUKIB CUPOBUHY YePe3 PEKOMEHIOBaHI iHTepBasI.

Busnaueno somibHiCTh MOJIETTIOBAHHS BUTPAT Ha BCTAHOBJIEHHS Bi/IHOCHH 3 HOBUM HapTHEPOM y aiarnazoni 0,5—0,6, a Buron — y miamaso-
ui 1,05-1,10. ByJio BusiBjieHo, 1110 BUTPATH HA TPAHCAKILIIO, TOB’SI3aHi 3 MOCTAYAIbHIKAMI CHPOBUHM, MOKHA cKkopotuTh Ha 40,0 % 1poTsirom
HACTYMHUX 3 POKIB 3aB/ISIKH ONTUMI3aIlil Ta IU(MPOBUM MOKIHTBOCTSIM.

[IpencraBiaenuii miaXig Moske OyTH KOPUCHUM JUIsl TJIMOIIOrO BUBYEHHS BIUIMBY IM(POBOTO CepeJOBHINA Ha PiBeHb TPaHCAKITHHIX
BUTPAT Ha i IPUEMCTBAX NePEPOOKH ClILCHKOTOCTIONAPCHKOT npoaykuii. Takuit anasis 103BOUTL BUSBUTY NOTEHIIHI MOJKJINBOCTI ONITHMI-
3a1Mii Ta CKOPOUEHHS BUTPAT, 10 BasKJIUBO IS MiABUIIEHHS e(DeKTUBHOCTI Ta KOHKYPEHTOCIIPOMOKHOCTI TIMX MiATIPUEMCTB.

KmouoBi c1oBa: TpaHcakiiiiHi BUTpaTH, Mipa Bi/ICTaHi, arpoIpOMICJIOBI IiIITPUEMCTBA, MOJIC/IIOBAHHS, TEXHOJIOTTUHI Ta MATEMATHYHI OCHOBH.
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MIIBUIEHHSA ONTEPATUBHOCTI IIATHOCTUKU ITOMHJIOK KOMIT'IOTEPHUX IIPUCTPOIB OBPOBKU
EKOHOMIYHHIX JAHUX, ®YHKIIOHYIOUYHNX Y KJIACI JIMIIKIB (c. 63-73)

C. B. Onnmrenko, A. C. fuxko, A. /1. Imymxko

3anponoHOBaHO YAI0CKOHANIEHUH METOJ [IarHOCTHKN TIOMUJIOK KOMITIOTEPHUX TIPUCTPOIB 0OPOOKM €KOHOMIYHUX TaHUX KOMITIOTEp-
HUX CHCTEM 32 PaXyHOK IMiIBUIIEHHs omepaTuBHOCTI. O6'€KT MOCIIKEHHST — IPOTIECH KOHTPOITIO Ta IarHOCTHKU TTOMUJIOK JaHUX, Y KIaci
smikis (KJI). YiockoHasmennii MeTo1 1iarHOCTUKN €KOHOMIYHUX JIaHUX, IPE/ICTABJICHNX B HENo3uIilHiil cucremi yncienns y KJI, rpynry-
€THCSI Ha 3aCTOCYBAHHI OPTOTOHATBHIX 6a3MCiB YACTHHHNX HaGOPiB OCHOB. 3aCTOCYBAHIS AAHNX GA3MCiB J03BOJISIE OPraHi3yBaTH MPOIIEC
napasiesibHoi 06pOOKU MPOEKIiil BUXIAHOTO YKc/Ia HEO3UIIHHOT Ko0BOI cTpyKTypu. Lle 103BosI€ B N pasiB MiABUIIUTH ONEPATUBHICTD
AIarHOCTYBaHHsI JAHUX B 3aJICKHOCTI Bijl IOKMHU PO3PSIHOI CITKM KOMITIoTepHuX cucteM. Jlisi ofHO0GalTOBOI KOMII'IOTEPHOI cucTeMI
1,2 pasu mifBUILY€ETHCS ONEPATUBHICTD [IarHOCTYBAHHS JaHUX Y TIOPIBHAHHI 3 iCHYIOUMM METOIOM Ha OCHOBI MPUHIUNY HYyJeBizaltii. [Ipu
[IbOMY I0BEJIEHO e(DEKTUBHICTH CHCTEM ONEPATHUBHOTO KOHTPOJIIO Ta AiarHocTHKN 00pobku ganux y KJI mpu pocTi po3psiIHUX CITOK.

Ha ocnoBi pe3ysbrariB mokasaHo, 110 Ha BiMiHYy Bi/l KOPUTYBAJIbHUX KO/IIB, IO BUKOPUCTOBYIOTHCS B MO3UIIHIN CHCTEMi YNCIIEHHS,
apudmernyni xoau B KJI mMatorh s101aTKOBI KOpuryBasibHi MosknBocTi. HaBeieHo IIpUKIIa KOHKPETHOI peastisallil poliecy 3acTOCyBaHH
OTEePATUBHOTO KOHTPOJTIO Ta AIarHOCTHKN TIOMIJIOK TTPH 00po0TIi eKOHOMIUHMX AaHuX npeactasiaennx B KJI. BpockoHnamenuii MeTomy miarnoc-
TUKH JI03BOJIUTD (y IOPIBHAHHI 3 iCHYIOUMMU METOJIAMHU JIIATHOCTUKK ) CKOPOTUTH Yac, IO ITiJIBUIIYE ONEPATUBHICTD IIPOLIEAYPU [iarHOCTUKA
nannx, 1o ¢yskionyors y KJI. Otpumani pesysbraTit afoTh MiICTaBU CTBEP/UKYBATH, 110 HA OCHOBI YIOCKOHAJIEHOTO METO/Y Ta PO3PO-
6JIEHOTO AJITOPUTMY [IJISI Peasi3allii AIarHOCTHKY TaHWuX, MOKHA CHHTE3YBaTH TPUCTPIil [UIsT TOCTOBIPHOTO Ta OMEPATHBHOTO KOHTPOJIO Ta
JIIarHOCTHKY €KOHOMIUHUX JIaHuX, 1110 ¢pyHKIionyoTs y KJIL.

Kiro4oBi cii0Ba: fiarHocTrka OMIIOK, 06po6Ka eKOHOMIYHNX TAaHUX, KJIAC JIUIIKIB, HEMO3UIIITHA KO0BA CTPYKTYPA.



