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The features of modern military conflicts require significantly
increasing requirements for the efficiency of determining a rational
route for the transmission of information. It is necessary to develop
algorithms (methods and techniques) that are able for a limited
time and with a high degree of reliability to determine the rational
route of information transmission in complex hierarchical informa-
tion transmission systems. The following tasks were solved in the
research: the task of information transfer in special purpose net-
works was set; the algorithm of realization of a method of efficiency
increase of information transfer is defined; simulation of the process
of information transfer in the communication networks of a group of
troops (forces) was carried out. The essence of the proposed method
is to use the ant algorithm and their further training.

The method has the following sequence of actions: input of ini-
tial data; determining the degree of uncertainty and noise of the ori-
ginal data, determining the set of acceptable solutions, determining
belonging to a certain class. The next step is to determine the route
of information transfer, taking into account the impact of destabiliz-
ing factors, taking into account computing power and training ants.

The novelty of the method is to take into account the type of
uncertainty and noise in the data and take into account the available
computing resources of the communication network. The novelty of the
method also lies in the use of advanced training procedures using the
apparatus of evolving artificial neural networks and selective use of sys-
tem resources by connecting only the required number of agents (ants).

The method allows to build a rational route of information
transfer taking into account the influence of destabilizing factors.
The use of the method allows to achieve an increase in the efficiency
of information transfer at the level of 11-16 % through the use of ad-
ditional advanced procedures.

Keywords: special purpose transmission systems, efficiency of
information processing, computing power of the system.
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The object of this study is the processes of optimal control over
complex technical systems with input and output products distri-
buted in time.

The automatic formation of optimal control trajectories of tech-
nical systems that ensure maximum efficiency of production proces-
ses is limited by the insufficient development of the applied theory of
the efficiency of complex systems.

This work considers the development of the conceptual base
and axiomatization of the applied theory of the efficiency of techni-
cal systems.

A system of definitions and a system of axioms describing the
indicators of the functioning of the cybernetic model of a technical
system have been developed. The resulting system of axioms formal-
izes the technique and methods for determining various indicators,
as well as obtaining the current value of the performance indicator
of the technical system. The obtained expressions make it possible
to form a subsystem for assessing the effectiveness of a technical
system, invariant with respect to its internal structure and the cha-
racteristics of the transformation processes implemented by it. The
universality of the proposed indicators and the structural unity of
the performance evaluation subsystem make it possible to express an
opinion on the cybernetic level of these decisions.

An example of the practical application of the proposed system
of axioms of the applied theory of efficiency is given.

The proposed method for determining the efficiency indicator can
be applied to arbitrary technical systems with a distributed nature
of the change in input and output products. The cybernetic level of
abstractions used to determine the effectiveness of complex systems
makes it possible to proceed to solving the problem of formalization
and full automation of the processes of optimal control over complex
technical systems with distributed input and output products.

Keywords: cybernetic indicators, efficiency criterion, formaliza-
tion, axiomatization, optimal control over complex systems.
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This paper formalizes the model of choosing a strategy for re-
ducing air pollution in an urban environment. The model involves
determining the optimal location of biotechnological systems — bio-
technological filter systems or smart air purification devices based
on solving the problem of discrete optimization, taking into consid-
eration the forecast of the air quality index. Two subtasks have been
formalized, which make it possible to form a strategy for reducing air
pollution. To solve one of the subtasks, a combined selective model for
predicting the time series of the Air Quality Index (CSM) was built.
The combined model software suite consists of the EMD-ESM hy-
brid model (Empirical Mode Decomposition-Exponential Smoothing
Model), the HWM additive model (Holt-Winters Model), and the
adaptive TLM (Trigg-Lich Model). To verify the proposed combined
selective model, the time series of air quality indices (AQI) for the city
of Nur-Sultan (data from 2010-2021, period 6 hours) were selected.
As a result of verification, it was established that in the case of short-
term forecasting of the air quality index time series, the EMD-ESM
model has an advantage according to the criterion of a minimum root
mean square error (RMSE), §=0.11. For the case of medium-term
forecasting of 3<t<5, the combined selective model (CSM) has the
advantage. The results reported here are input data for the task of
choosing strategies for reducing the volume of air pollution in the
urban environment. The study’s results make it possible to increase
the flexibility of the formation of strategies for reducing air pollution
since they avoid restrictions on the location of cleaners in specific ur-
ban areas. The consequence is the improvement of the environmental
situation in the city and the development of the region in general.

Keywords: air pollution, AQI, EDM, ESP, combined selective
forecasting model, selection problem.
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A given model of yield forecasting using an artificial neural net-
work connects the wheat crop with the amount of productive mois-
ture in the soil, soil fertility, weather, and factors in the presence of
pests, diseases, and weeds. The difficulty of creating a yield forecast
system is in the correct choice of predictors that have the greatest
impact on yield.

To build the model, moisture in the 100 cm layer of the soil, the
content of nitrogen, phosphorus, humus, and soil acidity in the soil
were used as input parameters. The amount of precipitation over
4 months, the average air temperature for the same period, as well as
the presence of diseases, pests, and weeds were also taken into con-
sideration. Data on 13 districts of the North Kazakhstan region in
the period from 2008 to 2017 were used. The output parameter was
the yield of spring wheat over the same time period.

The relative importance of input variables in relation to the output
variable was used to determine the weight values of input variables.

An artificial neural network of error backpropagation was used as
amethod. The advantage of this method is that the quality of the fore-
cast increases with a large amount of training data, as well as the abi-
lity to model nonlinear relationships between different data sources.

After training the artificial neural network and obtaining pre-
dictive data, good results were achieved for predicting wheat
yields (p=0.52, mean absolute error in percentage (MAPE)=12.02 %,
root mean square error (RMSE)=3.368).

Thus, it is assumed that the developed model for forecasting
wheat yields based on data can be easily adapted for other crops and
places and will allow the adoption of the right strategies to ensure
food security.

Keywords: yield forecasting, artificial neural network, wheat
yield, independent variables.
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In the paper, we apply the vanishing viscosity method for an ap-
proximate solution to the Riemann problem. This approach gives the
effects of the accuracy of the solution and the speed of convergence
by discrediting time and spatial variables.

The obtained method ensures the smoothness of the solution
without taking into account the capillary pressure. The results con-
firm the negligible influence of cross-link conditions compared to the
classical Darcy approach.

The proposed solutions of the new approach are intended to
improve the methods and schemes of discretization both in space and
in time. This is achieved by minimizing viscosity, and discretization
in space and time. These factors are of paramount importance for

studying phenomena with variable saturation in the transient mode
and analyzing water/oil flows and migrations in real time, since dis-
cretization in space and time affects the accuracy and convergence of
calculations. Our result in the form of obtaining viscous solutions of
the filtration process is interesting from a theoretical point of view.
From a practical point of view, numerical modeling allows early
prediction of performance. Thus, the applied aspect of using the ob-
tained scientific result is the possibility of improving the process by
taking into account the influence of phases of fluid flows.

Keywords: pressure-dependent viscosity, Buckley-Leverett mo-
del, Riemann problem.
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PO3POBKA METO/IY NIJIBUMIIEHHS OIMIEPATUBHOCTI ITEPEJIAYI IH®OPMAIII B MEPEJKAX CITEI[IAJIBHOTO
IMPU3HAYEHHA (c. 6-14)

0. 4. Cosa, I. 1. Pangisinos, A. B. llumanpkuii, /I. I. IlleBuenko, b. B. Moaoaenpkuii, B. B. Crpuryn, 0. B. IBskenko,
€. 0. Crenanenxo, H. M. IIporac, O. JI. Hananko

OcobauBoCTi Cy4acHUX BOEHHNX KOH(IIIKTIB BUMATAIOTh CYTTEBO IMIABUIIYIOTH BUMOIU 3 ONEPATUBHOCTI BU3HAYEHHS PAI[iOHAIBHOTO
MapuipyTy nepegadi indopmarii. HeoOXinHo npoBoguTi po3poOKy ajJropuTmiB (METOAIB Ta METOAMK), SKi 31aTHI 3a 0OMekKeHUH vac Ta
3 BUCOKHUM CTYyTIEHEM /IOCTOBIPHOCTI BUBHAYMTHU PAIiOHATIBHUN MapIIPYT mepenadi indopMariii B CKIa[HUX i€PApXivHIX CHCTEMaX mepeiadi
incdopmarii. B gocuaijzkenHi BupiieHi 3aB/lanHs: IPOBEIEHO NTOCTAHOBKY 3aB/laHHA 3 Hepeaadi iHdopmaliii B Mepekax CIeriaabHOro Mpu-
3HAYEHHS; BU3HAYEHO aJITOPUTM peai3allii MeToy MiBUIIEHHST OTIePAaTUBHOCTI Tepesadi indopMallii; MpoBeieHO MOETIOBAHHS TPOTIECY
nepenavi ingopmailii B Mepeskax 3B’s13Ky yrpynoBaHH: BilichK (cuir). CyTHICTD 3alIPOIIOHOBAHOTO METO/IY TIOJISITAE€ B BAKOPUCTAHHI MY PaIIi-
HOTO JITOPUTMY Ta MOATHIIOMY HABYAHHI.

Merton Ma€e HACTYNHY TOCJIZOBHICTD [Iiif: BBEJIEHHS BUXIJAHUX JAHIX; BU3HAUYEHHS CTYHEeHs HeBU3HAYEHOCTI Ta 3alTyMIEHOCTI BUXITHUX
JIAHUX, BU3HAUCHHST MHOKMHU JIONTYCTUMUX PillleHb, BUSHAYEHHS HAJIESKHOCTI /10 TIeBHOTO KJiacy. HacTymHIM KPOKOM € BU3HAYEHHS MapIIPYTy
nepezadi indopMmaitii 3 ypaxyBaHHSAM BILIUBY JeCTabiIi3yi0unx (hakTOPiB 3 ypaXyBaHHsIM 00YHUCTIOBATBHUX MOTYKHOCTEH Ta HAaBYaHHsI Mypax.

HoBusna MeTOAy MOJIsAiTa€ B BPaXyBaHHI THITy HEBU3HAYEHOCTI Ta 3allyMJICHOCTI JAHUX Ta BPAaXyBaHHI HASBHUX OOUUCIIOBAILHUX Pe-
cypciB cucteMn Mepeski 383Ky, HoBU3Ha MeTOLy TaKo MOJIATa€ y BUKOPUCTAHHI yI0CKOHATIEHUX MPOIeyp HaBYAHHS 3 BUKOPHCTAHHAM
arapary ITyYHUX HEHPOHHUX MEPEXK, IO eBOJIONIOHYIOTh Ta BUGIPKOBIM 3a/[ISTHHSIM PECYPCIB CHCTEMH 3 PaXyHOK IiIKIIOUEHHS TLIbKU
HeOOXITHUX KiJTBKOCTI areHTiB (Mypax).

MeTo1 103BOJIsIE TTOOY/yBAaTH palliOHATBHUI MapIIpyT rmepeaadi iHdopMallii 3 ypaxyBaHHsIM BIUIMBY AecTabinizyiounx (hakropis. Buko-
PHCTAHHST METO/LY /IO3BOJISIE JIOCATTH IHIBUIIIEHHST OTIePaTUBHOCTI riepeadvi indopmariii va pisui 11-16 % 3a paxyHOK BUKOPUCTAHHS J10/1aT-
KOBUX Y/IOCKOHATIEHUX TTPOTIELYP.

Kimouosi ciioBa: crictemit riepe/iadi crieliagabHoro IpusHadYeHHsl, OTepaTUBHICTH 00poOKH iHdopMallii, 00YnCIOBaIbHI OTYKHOCTI CHCTEMH.
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CTBOPEHHS IOHATIIMHOI BA3U TA AKCIOMATU3AILIIS TIPUKJIAITHOI TEOPII EOEKTUBHOCTI CKJIAJTHUX
TEXHIYHUX CUCTEM 3 PO3NOAITEHUMU TAPAMETPAMHY BXIJTHUX I BUXIZTHUX IPOJAYKTIB (c. 15-22)

I. A. JIyuenxo, B. K. Tutiok, O. B. Bixposa, L. I. Oxcaunny, Galina Sivyakova

OO6’€KTOM JIOCIIIZKEHHS € MPOIECH OMTUMATBHOTO YIIPABIIHHS CKJIAIHUMU TEXHIYHUMU CHCTEMAMU 3 PO3MOJIITIEHNMH Y Yaci BXiTHUMUI
Ta BUXITHUMU [TPOJIYKTAMU.

ABromaTnute HOPMYBAHHS ONTUMATBHIX TPAEKTOPIil YIIPABIIHHS TEXHIYHUX CHCTEM, IO 3a0€3MMeUyI0Th MAKCUMATbHY eeKTHBHICTD
BUPOOHUYKX TIPOIIECIB, 0OMEKYETHCS HEIOCTATHIM PO3BUTKOM MPHUKJIAIHOL TEOPii (heKTUBHOCTI CKIIA[HUX CUCTEM.

Pobora npucssiuena po3BUTKY MOHATIHHOT 6a3u Ta akcioMaTH3aIlil IPUKIaLHOI TeOPil eheKTUBHOCTI TEXHIYHUX CHCTEM.

Po3pobJieHo crcTeMy BU3HAYEHD Ta CHCTEMY aKCiOM, 1110 OIHUCY€E MOKA3HUKU QYHKIIOHYBaHHS KiGePHETUYHOI MOJIEN TEXHIYHOI CHCTEM.
Otrpumana cucrema akciom hopmasisye TexHiKy Ta METO/[M BU3HAYEHHS PI3HUX TTOKA3HUKIB Ta OTPUMAHHS OTOYHOTO 3HAYEHHS TOKa3HUKA
eheKTUBHOCTI pobOTH TexHiuHOI crcTeMu. OTpUMaHi BUCIOBIIOBAHHS T03BOJISIOTH ChOPMYBATH MiACUCTEMY OIHKKA e(heKTUBHOCTI TeXHiU-
HOI cucTeMy, iHBapiaHTHY LOAO I BHYTPIIHBOI CTPYKTYPHU Ta XapaKTEPUCTUK Peasi30BaHMUX Helo IIPOIECiB IepeTBOPEHHS. YHIBepCAJIbHICTD
3aIPOMOHOBAHNX MOKA3HIKIB Ta CTPYKTYPHA EAHICTD MiICHCTEMI OIHKN eeKTUBHOCTI 03BOJISIIOTH BUCTOBUTH IYMKY PO KiGepHETHIHITH
PiBEeHb LIUX PillleHb.

Hageziero mpukiia/i IpakKTUYHOTO 3aCTOCYBAHHST 3AIIPOIIOHOBAHOI CHCTEMHU aKCIOM TTPHUKJIAAHOI Teopii eeKTUBHOCTI.

3amporoHOBaHIl METO/I BU3HAYEHHST TOKAa3HIKa eDEeKTUBHOCTI MOXKe OYTH 3aCTOCOBAHUIT 10 JOBIIbHUX TEXHIYHUX CHCTEM 3 PO3IOJI-
JICHUM XapaKTepoM 3MiHU BXiJHUX Ta BUXiZHUX TPpoayKTiB. KibepHeTnuHuii pisenb abeTpakiliii, 3acTOCOBAHUX /ISt BUSHAUEHHsT €eKTUBHOCTI
CKJIQJIHAX CHUCTEM, /IO3BOJISIE TIEPENTH /10 BUPINIEHHS 3a/a4i (opmasisallii Ta MOBHOI aBTOMATH3AIlii MPOIECiB ONTHUMAIbHOTO YIPABJIiHHS
CKJIQ/[HMU TeXHIYHUMU CHCTEMaMHU 3 PO3IO/IIEHIMHI BX{/IHUMU Ta BUXIJHUMU [IPO/LYKTAMHU.

Kimo4oBi cioBa: kiGepHETHYHI MOKA3HUKN, KPUTEPiil eeKTHBHOCTI, hopMastisarlist, akcioMaTH3aIlisT, ONTHMaJIbHe YIIPABIIHHS CKIa-
HUX CHCTEM.
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PO3POBKA MOJIEJII BUBOPY CTPATEITI 3HUKEHHSA 3ABPYIHEHHS [TOBITPA HA OCHOBI IIPEJJUKTUBHOTO
AHAJII3Y JAHHUX (c. 23-30)

A. O. Binomuupkwuii, O. ¥0. Kyuyancokuii, ¥0. B. Auapaniko, Alexandr Neftissov, B. 0. Baukens, Didar Yedilkhan, M. C. Tepuu

DopmanizoBaHo Mojiesib BUGOPY CTpaTeTii 3HIKEHHS 3a0PYAHEHHS TOBITPSI B YMOBaX MiChKOTO cepenoBuiia. Mojenb epenbadyae Bu-
3HAYEHHS ONTUMAIBHOTO PO3MIIIEHHs Gi0TEXHOMOTIUHNX cucteM — (DiIBTPiB a60 PO3YMHUX IIPUCTPOIB OUUIIEHHS TIOBITPsI HA OCHOBI PO3B’si-
3aHHS 3aj1adi AUCKPETHOI ONTUMI3aIlil 3 BpaXyBaHHIM MIPOTHO3Y iHAeKCY sikocTi moBiTpst. DopmasizoBaHo [Bi mif3anadi, siki 103BOJSIIOTH
chopMyBaTU CTpPATErito 3HUKEHHS 3a0pyAHeHH NOBITpst. [/ po3s’a3ams oAHiel 3 nigzaaay moOy0BaHO KOMOIHOBAHY CEJEKTUBHY MOJICID
MIPOTHO3YBaHHS YacOBOTO psy iHAekcy sikocTi mositpss (CSM). TIporpamanii Habip KOMGIHOBaHOI MOAENTI CKIAIAOTh TiGPUIHA MOJENTh
EMD-ESM (Empirical Mode Decomposition-Exponential Smoothing Model), aautusia mogear HWM (Holt-Winters Model), Ta agantusna



mozenb TLM (Trigg-Lich Model). /lisa Bepudikariii sarporionoBanoi kKoM6iHOBaHOI celeKTUBHOT Moesi 6yJ10 06paHo YacoBi pAAN iHAEKCIB
srocti nositpst (AQT) aus m. Hyp-Cyaran (Astana Air Quality DataSet) (nani 3 2010—-2021 pp., nepioz 6 roaun). B pesysbrari Bepudikartii
OTPHUMAHO, IO y BUIAIKy KOPOTKOCTPOKOBOTO ITPOTHO3YBAHHS 4aCOBOTO PSY iHJEKCY SIKOCTI TTOBITPSI HepeBary 3a KpUTepieM MiHiMalbHOI
cepentboi kBagpatuunoi moxubku (RMSE) mae monens EMD-ESM, 8=0.11. /[ BUNaaKy CepeaHbOCTPOKOBOTO IIPOrHO3YBaHHs 3<T<5
nepeBary Mae kombinoBana cesektusia Mojeb (CSM). OrpumMani pesysibraTy € BXIIHUME JAaHUMU [JIsT 33124l BUOOPY CTpaTeriil 3HMKEHHS
o6csiry 3a6py/IHEHHST TIOBITPSI B YMOBAaX MICHKOTO CepeloBuUIIa. Pe3yibraTu JOCTiKEeHHSI TAl0Th MOKIIUBICTD 301IBIINTH THYYKICTD HOpMy-
BaHHs CTPATeriii 3HIKEeHHs 320Dy IHEHHS MOBITPS, OCKIIBKH I03BOJIAIOTh YHUKHYTH OOMEKEHD M0/I0 PO3MINIIEHH OYMCHUKIB B KOHKPETHUX
MiChKHX 30HaX. HactiikoM 11boTo € moKpamnientst €KOJIOTiuHol CUTYAITi] B MiCTi Ta PO3BUTKY PETiOHY B IILJIOMY.
Kimouosi cnosa: 3a6pyauents nositpst, AQI, EDM, ESP, komGiHOBaHa ceJIeKTUBHA MOJIE/b IPOTHO3YBaHHS, 3a/1a4a BUOODY.
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3ACTOCYBAHHA IITYYHOI HEMPOHHOI MEPEKI JIJIS1 IIPOTHO3YBAHHS BPOKAMHOCTI INIIEHUIII (c. 31-39)

Gailya Aubakirova, Victor Ivel, Yuliya Gerassimova, Sayat Moldakhmetov, Pavel Petrov

[lana Mo/esTb TPOTHO3YBAHHST BPOKAITHOCTI 3 BAKOPUCTAHHSIM MITYYHOI HEHPOHHOI MepexXi TTOB’SI3y€ BPOsKail MIIeHNIli 3 KiTbKIiCTIO TIPO-
JYKTUBHOI BOJIOTH B IPYHTI, POAIOYICTIO IPYHTY, OTOA0I0 Ta (haKTOpaMu HAABHOCTI MIKIAHUKIB, XBOPOO Ta Oyp’saHiB. CKIaJHICTb CTBOPEHHS
CHCTEMH TIPOTHO3Y BPOKAWHOCTI TIOJISATAE Y PABUILHOMY BUOODI MPEAMKTOPIB, sIKi HAl61/IbIle BILIMBAIOTH HA BPOKAIHICTD.

Jlist oGy I0B1 MoziesIi B SIKOCTI BXiIHUX HapaMeTpiB BUKOPUCTOBYBaaucs Bosoricts B 100 ¢M mapi rpyHTy, BMicT azoty, hocdopy, rymycy
Ta KUCJIOTHICTD IPYHTY. Takosk BpaxoByBasacsl KIJIbKICTb OI/IiB 32 4 MicsIli, cepe/iHs TeMIlepaTypa MOBITPs 32 aHAJIOTIUHUI IIepiofl, a TAKOK
HasIBHICTH XBOPOO, MIKIAHWKIB Ta Oyp’sitis. Bukopucrosysanucs aani 13 paiionis ITisniuno-Kasaxcrarcbkoi obimacti y epioa 3 2008 poky 10
2017 poky. Buxigsum nmapameTpoM crajia BpoKaiHICTb poi IIIeHNI 32 1eil ’Ke 4aCOBUII IIPOMIZKOK.

BianocHy BakiuBicTh BXIAHNX 3MIHHUX IO BIZAHOMIEHHIO [0 BUXIi[HOI 3MiHHOI BUKOPHCTOBYBAIM /7SI BU3HAYEHHS BAaroBUX 3HaYeHb
BXIIHUX 3MiHHUX.

B axocti MeTozy Oysia BAKOPHCTaHA IITyYHA HEIIPOHHA MEPEKa 3BOPOTHOTO MOIMMPEHHS MOMUJIKH, [1epeBaroio JaHoro METOLY € Te, 10
SIKICTH TIPOTHO3Y 301JIBITYETHCS 32 BEJIMKOT KiIBKOCTI HABYATbHIX JaHKUX, & TAKOK MOKJIUBICTD MOJETIOBATH HEJIHINHI BIIHOCHHN MiX JiKe-
peJlaMu JJaHuX.

Tlicist HaBYAHHS UITYYHOI HEPOHHOI Mepeski Ta OTPUMAHHS MPOTHO3HUX AAHUX OYJIO TOCSTHYTO XOPOIINX PE3YJBTATIB [JIST TTPOTHO-
3yBaHHs BpoxaiiHocTi mimenuri (p=0,52, cepentst abcomorHa noMmika y Bigcotkax (MAPE)=12,02 %, cepeaHbOKBajpaTHUHA TTOMII-
ka (RMSE)=3,368).

TakuM YHOM, Mlepe6avaeThCsl, 0 PO3POOIEHA MOJIETb TPOTHO3YBAHHS BPOKAHOCTI MIITEHNUIT Ha OCHOBI IAHIX MOJKe Oy TH JIETKO aiarl-
TOBaHa /ISt IHIIUX KYJIBTYP i MiCITb Ta J03BOJIUTH IPUIAMATH IIPABIJIbHI CTPATETIT 1010 3a0€3MeUeHH ST TIPOA0BOIBUOT GE3MeKN.

Koro4oBi ciroBa: porHo3yBaHHsT BPOKAITHOCTI, MITyYHA HEHPOHHA Mepeska, BPOKANHICTh MIMEHUIT, He3aIeKHi 3MiHHi.
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IIOBYI0BA HABJIMZKEHUX PIIIEHD 3AJIAYI PIMAHA JIJISl IBO®A3HOI TEUIi HE3MIIIYBAHUX PIJIUH ILISIXOM
MOJIU®IKAIIL METOJIY 3HUKAIOYOI B’I3KOCTI (c. 40-48)

Yerbol Aldanov, Timur Toleuov, Nurbolat Tasbolatuly

V¥ pobori st HabKeHOTo pileH s 3a1a4i PiMaHa 3acTOCOBYEThCS METO/I 3HUKAI04O1 B's13Kk0CTi. LIeil mixi 103BOJISAE 1OCSITTH TOYHOCTI
pillleHHsT Ta MBUAKOCTI 301)KHOCTI 32 paxyHOK JAMCKPEANTALLli THMYACOBHX i IPOCTOPOBUX 3MIHHUX.

Ortpumanuii MeTon 3abe3nedye OJHOPIAHICTh PO3UNHY (e3 ypaxyBaHHs KalJSAPHOTO THCKY. Pe3ysbsraTn MiATBEpKYIOTh He3HAYHUI
BIINB YMOB 3IMUBKY Y TIOPIBHIHHI 3 KIIACHIHUM TTixo0M /lapci.

3arporoHoBaHi pillieHHs] HOBOTO MiIXO/Y CIPSIMOBAHI Ha BJIOCKOHAJEHHSI METO/[iB Ta CXeM /IMCKPeTH3allii SK y IIPoCcTopi, Tak i B 4aci.
[le mocsTaeTbest 3a paxXyHoK MiHiMi3alii B'SI3KOCTI Ta AMCKpeTH3allii y mpoctopi i yaci. /lami ¢akTopn MaioTh TepIiiopsiiie 3Ha4eHs s BU-
BUEHHSI SIBUII 31 3MiHHOIO HACHYEHICTIO B TIEPEXiIHOMY PEKUMI Ta aHATI3Y BOAHO-HAMDTOBUX MOTOKIB Ta MIrpalliil y peKiMi peayibHOTrO Yacy,
OCKIJIbKH JIMCKPETU3allisl Y TPOCTOPI 1 yaci BIuiMBae Ha TOYHICTb Ta 36DKHICTh pospaxyHKiB. Hamr pesy/braT y BUMVIsII OTPUMAHHS B'SIBKUX
po3uunHiB nporiecy Migbrpailii IpecTaBiIsie iHTepec 3 TEOPETHYHOI TOUKH 30PY. 3 MPAKTUYHOI TOYKU 30Dy YHMCETbHE MOJIETIOBAHHS [[03BOJISIE
3/1iiICHIOBATU PAHHE IIPOrHO3YBAHHS IPOAYKTUBHOCTI. TakuM 4YMHOM, IPUKJIA[HUM aCIIEKTOM BUKOPHCTAHHSI OTPUMAHOTO HAYKOBOTO PE3yJIb-
TaTy € MOKJIMUBICTD YZIOCKOHAJIEHHS TIPOIIECY 3a PaXyHOK BpaxXyBaHHS BITMBY (a3 MOTOKIB PiWHU.

KmoyoBi ciioBa: 3a/1e;xHa Biji TUCKY B's13KicTb, Mojiesib baxii-Jleseperra, 3aaua Pimana.



