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Modern science has developed methodological approaches to the 

implementation of structural policy in the process of decentralization, which is crucial 
for achieving sustainable development. Economic processes are becoming increasingly 
global and depend on the resolution of territorial conflicts. In the study "Global trends 
to 2030: can the EU cope with future challenges?" [1] we will highlight the following 
global trends of change: the growing interdependence of countries in the process of 
globalization (the need for global control increases accordingly); the aging of the world 
population and the growth of material inequality; digitalization mitigates radical and 
destabilizing changes in the world; "revolution in technology" radically changes 
society. Consequently, globalization and deglobalization trends are becoming more 
and more unpredictable. 

Decentralization processes are affected by financial uncertainty. Economic 
science pays special attention to issues of trust, the construction of behavioral 
macroeconomic models to argue for the restoration of public trust. In economics, 
agents' expectations about the gaps between public debt, spending, and taxation affect 
both the fiscal multiplier and debt sustainability. Accordingly, the modeling of 
heterogeneous processes of formation of expectations in the market enables agents to 
change the rules of activity at each stage of the business cycle. Research on the 
behavior of agents has shown that when agents are optimistic about the future gaps in 
public debt, the fiscal multiplier tends to increase, regardless of the nature of the fiscal 
shock [2, pp. 12-39]. Therefore, the effectiveness of the government and local 
executive bodies depends on the reality of assessing the economic situation. 

The policy of decentralization is aimed at encouraging economic innovations, 
strengthening the business environment for more dynamic investment attraction, and 
increasing the costs of scientific research. The process of rebuilding Ukraine requires 
solving various political and economic problems [3, pp. 101-113; 4]. In the context of 
European integration aspirations, it is worth noting that each EU member state 
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coordinates its activities and competencies to avoid supporting separate initiatives with 
a similar goal or with "low impact" [5]. 

Reforming territorial communities should be aimed at removing barriers to 
economic recovery. The Council of Europe in Ukraine implements the projects 
"Strengthening judicial and extrajudicial means of protection of the rights of persons 
affected by the war in Ukraine" and "Assistance in the development of housing 
solutions for persons affected by the war in Ukraine" [6]. Together with the public 
organization "Return Your Own", measures are being taken to verify real estate owners 
within the administrative procedure and verification of real estate owners within court 
proceedings. As part of the issue of verification of real estate owners within the 
administrative procedure, special attention is paid to the sources of confirmation of 
ownership (digital data compared to paper media), loss of access to the archives of the 
technical inventory bureau, preservation and protection of information about the 
ownership of Ukrainians, taking into account the challenges of wartime. 

The introduction of the Unified State Register of Addresses will ensure 
interaction between information systems at different levels of management [7]. This 
will enable citizens to have reliable data in the register and receive several necessary 
social and administrative services (registration of the place of residence, receiving 
benefits or subsidies). This will facilitate interaction between regional military 
administrations, regional state administrations, and communities regarding information 
verification. 

In the context of European integration trends, it is important to activate the 
creation of National registers of property rights for the use of the international 
compensation mechanism. This will make it possible to expand national compensation 
procedures to temporarily occupied territories, as well as to start a pilot project for 
online registration of property rights. 

Regarding the verification of real estate owners within the framework of court 
proceedings, the issue of confirming ownership rights in court in cases of loss of title 
documents deserves attention; trends in the judicial practice of considering cases by 
Article 392 of the Civil Code of Ukraine; improvement of the mechanism of 
verification of the owners of the destroyed housing within the framework of the court 
procedure and recognition of the right of ownership of the inherited property in the 
court procedure in the context of access of the heirs to the compensation procedures. 

Summing up, we note that the policy of decentralization should be focused on 
maintaining stability and strengthening the potential for reconstruction and recovery of 
the Ukrainian economy by strengthening public administration. This will contribute to 
the strengthening of competition and the quality of management decisions. 
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<VAF528E 1R465BV2 �P2V2AP:>W >1;0ABV 7@VA 7 1,0322 4>  1,2275. �V41C;>AP 
7@>AB0==S, 7 >4=>3> 1>:C, :V;P:>ABV <VAF528E 1R465BV2 7 =87P:>R 
?>40B:>A?@><>6=VABP (<5=H5 0,5), 0 7 V=H>3> – 7@>AB0==S  :V;P:>ABV 1R465BV2 7 
?>40B:>A?@><>6=>ABV 1V;PH5 1,2, I> A2V4G8BP ?@> ?>A8;5==S 0A8<5B@8G=>ABV 
@>728B:C B5@8B>@V0;P=8E 3@><04 2 C<>20E 2V9=8.  

' �P2V2AP:V9 >1;0ABV 1V;PH5 40 % <VAF528E 1R465BV2 (30 >48=8FP) <0RBP  
V=45:A ?>40B:>A?@><>6=>ABV =86G5 0,5 >48=8FP, I> CA:;04=Rє =5 ;8H5 WE 
V=25AB8FV9=8E @>728B>:, 0;5 V 2 A?@><>6=VABP 70157?5G8B8 =040==S S:VA=8E 
?>A;C3 A>FV0;P=>W, 68B;>2>-:><C=0;P=>W AD5@8. "A:V;P:8 V=45:A 
?>40B:>A?@><>6=>ABV <VAF528E 1R465BV2 B5@8B>@V0;P=8E 3@><04 
28:>@8AB>2CєBPAS 4;S 287=0G5==S >1AS3V2 4>B0FV9 B0 AC125=FV9 7 45@602=>3> 
1R465BC, F5 ACBBє2> 2V4>1@078BPAS =0 @V2=V 107>2>W, 4>40B:>2>W 4>B0FV9, I> 
>B@8<CRBP B5@8B>@V0;P=V 3@><048 7 45@602=>3> 1R465BC. 

#>4>;0==S 2=CB@V@53V>=0;P=8E 1R465B=8E 48D5@5=FV0FV9 @>728B:C 
?>B@51Cє ?@>2545==S 282065=>W @53V>=0;P=>W ?>;VB8:8, A?@S<>20=>W =0 
7<5=H5==S 48A?@>?>@FV9 A>FV0;P=>-5:>=><VG=>3> @>728B:C B0 ?>40;PH5 
A?@8S==S @5D>@<0< 45F5=B@0;V70FVW 7V A2>єG0A=8< @503C20==S< =0 703@>78 B0 =>2V 
28:;8:8 7C<>2;5=V 2V9=>R. 

 

%?8A>: 28:>@8AB0=8E 465@5; 

1. �CB5=:> �. �., ,;0D<0= !. �., �>=40@5=:> ". �. #>4>;0==S 0A8<5B@V9 2 
?>40B:>2V9 A8AB5<V ':@0W=8. �:>=><VG=89 2VA=8: �>=10AC. 2016. № 3(45). %. 121-
129. 
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�;0A>20 %. "., 
74>1C20G:0 28I>W >A2VB8 >A2VB=P>3> ABC?5=S <10:0;02@= 

!0C:>289 :5@V2=8:: �86=8: .. �., 
AB0@H89 28:;040G :0D54@8 <0@:5B8=3C, <5=546<5=BC 

B0 ?C1;VG=>3> 04<V=VAB@C20==S 
�>=5FP:89 =0FV>=0;P=89 C=V25@A8B5B 5:>=><V:8 V B>@3V2;V  

V<.  8E09;0 &C30=-�0@0=>2AP:>3>, <. �@8289 $V3 
 

�!���� &� #$"�!"�'��!!/ ���"�"�" $���"!��Ь!"�" 
#$"�'�&' ' �!�#$"#�&$"�%Ь��� "���%&� 

 

�0;>289 @53V>=0;P=89 ?@>4C:B (�$#) є 206;828< ?>:07=8:>< 7030;P=>3> 
5:>=><VG=>3> 28@>1C >D>@<;5=>3> 2 :>=:@5B=><C @53V>=V 70 ?52=89 ?5@V>4 G0AC. 
#>B>G=89 ?>:07=8: 1V;PH5 A:>=F5=B@>20=89 =0 ?52=V9 35>3@0DVG=V9 >1;0ABV. 
�=0G5==S �$# 2 C?@02;V==V @53V>=>< ?>;S30є 2 B><C, I> 2V= є ?>:07=8:>< 
5:>=><VG=>3> 7@>AB0==S, 5D5:B82=>ABV 28:>@8AB0==S ?>B5=FV0;C @53V>=C V 
70;CG5=8E @5AC@AV2 [1, AB. 198]. 

�>A;V465==S 40=>3> ?>:07=8:0 є 4>AB0B=P> 206;828<, 0 A0<5: 0=0;V7 
?V428I5==S �$# ?>:07Cє 5D5:B82=VABP @>7?>4V;C @5AC@AV2 C@S4C B0 ?V4?@8є<AB2, 
B><C F5 4>?><030є 287=0G8B8 5:>=><VG=V 30;C7V 7 28A>:8< @V2=5< 7@>AB0==S B0 
30;C7V, S:8< =5>1EV4=0 DV=0=A>20 ?V4B@8<:0. �><?0=VW B0 >@30=V70FVW 
28:>@8AB>2CRBP 0=0;V7 B0 ?@>3=>7C20==S �$# 4;S 28@VH5==S V=25AB8FV9=8E 
?8B0=P, AB2>@5==S =>28E >19є:BV2 01> 0:F5=BC20==S C2038  =0 @>728B:C @8=:V2 2 
@53V>=V. �=0;V7 48=0<V:8 @CEC �$# ?@>3=>7Cє <091CB=V 5:>=><VG=V 28:;8:8, 4;S 
C=8:=5==S <>6;828E ?@>1;5< 2 @53V>=V. �1V;PH5==S >1AS3C 20;>2>3> 
@53V>=0;P=>3> ?@>4C:BC ?>78B82=> 2?;820є =0 <>6;82>ABV ?@0F52;0HBC20==S 2 
@53V>=V, >B65 4>A;V465==S 7<V=8 ?>:07=8:0 �$# 4>?><030є ?5@5410G8B8 7<V=8 2 
?>B@51V @>1>G>W A8;8 B0 ?;0=C20B8 @>728B>: @>1>G8E <VAFP. 

#@>0=0;V7Cє<> ?@>3=>7 B0 B5<?8 ?@8@>ABC 20;>2>3> @53V>=0;P=>3> 
?@>4C:BC C �=V?@>?5B@>2AP:V9 >1;0ABV (@8A. 1) 70 <5B>4>< ?@>AB>W 02B>@53@5AVW, 
C?@>4>26 2010-2021 @@. 

�=0;V7CRG8 40=V =0 @8A. 1 70 <5B>4>< 02B>@53@5AVW <>6=0 7@>18B8 45:V;P:0 
28A=>2:V2: =87P:V 7=0G5==S ?>:07=8:0 �$#  1C;> 70DV:A>20=> 7 2010-2016 @@., 2 
?>40;PH><C ?>:07=8: �$# ?>B@>EC ?>G8=0є ?V428IC20B8AP C 2017-2020 @@., B0 
=0928I89 @V25=P A?>AB5@V30є<> C 2021 @>FV. � <091CB=P><C <>65<> 
A?@>3=>7C20B8 7@>AB0==S 20;>2>3> @53V>=0;P=>3> ?@>4C:BC 2 �=V?@>?5B@>2AP:V9 
>1;0ABV, ?@>B5 G0AB8=0 FP>3> 7@>AB0==S 1C45 28:;8:0=0 V=D;SFV9=8< @>AB>< FV=, 
0 =5 2;0A=5 71V;PH5==S >1AS3V2 28@>1=8FB20.  

�=V?@>?5B@>2AP:0 >1;0ABP =0@0E>2Cє 25;8:C :V;P:VABP ?@><8A;>28E 
>19є:BV2 (<5B0;C@3V9=0, EV<VG=0, <0H8=>1C4V2=0 B0 V=HV), S:V 2=>ASBP ?><VB=89 
2:;04 2 5:>=><V:C @53V>=C. �=0G=C ?5@5203C @53V>= >B@8<Cє 2V4 A?5FV0;V7>20=>W 
@>1>G>W A8;8, ?5@54CAV<, 2 V=65=5@=8E B0 B5E=VG=8E AD5@0E, I> є 206;828< 4;S 
@>728B:C ?@>4C:B82=>ABV ?@>4C:FVW B0 V==>20FV9=>3> 70157?5G5==S.  
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$8A. 1. #@>3=>7 �$# C �=V?@>?5B@>2AP:V9 >1;0ABV, <;=., 3@=.  

(02B>@53@5A89=89 <5B>4) 
�65@5;>:?>1C4>20=> 02B>@>< [2] 

 
' �=V?@>?5B@>2AP:V9 >1;0ABV VA=Cє 1030B> ?@8@>4=8E @5AC@AV2, B0:V S:, 

70;V7=0 @C40, 2C3V;;S B0 V=HV :>@8A=V :>?0;8=8, S:V A?@8SRBP @>728B:C  
?@><8A;>2>3> A5@54>28I0 2 >1;0ABV. #>78FVS 45@602=>W ?V4B@8<:8 <>65 
4>?><>3B8 ?V428I8B8 �$#, 7024S:8 0:B82=V9 ?V4B@8<FV V=25AB8FV9 B0 
?@><8A;>2>3> @>728B:C. %0<5 AB2>@5==S C<>2 4;S ABV9:>3> @>728B:C AB0є 
AB8<C;>< 4;S @53V>=0;P=8E 2V4B2>@R20;P=8E ?@>F5AV2 V 40є <>6;82VABP ACBBє2> 
?V428I8B8 :>=:C@5=B>A?@><>6=VABP 5:>=><V: @53V>=V2 [3, AB. 34].   

!0 @8A. 2 =02545=> ?@>3=>7C20==S �$# C �=V?@>?5B@>2AP:V9 >1;0ABV 70 
4>?><>3>R @53@5AV9=>3> <5B>4C. 

 

 
$8A. 2. #@>3=>7 �$# C �=V?@>?5B@>2AP:V9 >1;0ABV, <;=., 3@=. 

(@53@5AV9=89 <5B>4) 
�65@5;>:?>1C4>20=> 02B>@>< [2] 

%?>AB5@V30RG8 70 @53@5AV9=8< <5B>4>< =0 @8A. 2, <8 <>65<> ?V4B25@48B8 
@57C;PB0B8 ?>?5@54=P>3> 0=0;V7C. !091V;PH 4>AB>2V@=8<  ?@>3=>7>< є 
5:A?>=5=B=0 <>45;P (98%), S:0 ?5@5410G0є ?>40;PH5 7@>AB0==S �$#. �=HV <>45;V 
?>:07CRBP 4>AB0B=P> B>G=V @57C;PB0B8 – ?> :@8B5@VR 2V4?>2V4=>ABV @50;P=8E B0 
?@>3=>7=8E 7=0G5=P, 0 A0<5: ?>;V=><V0;P=0 (97%), ;V=V9=0 (90%), ABC?5=520 
(83%).  
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�=V?@>?5B@>2AP:0 
>1;0ABP, �$#.
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"B65, 7@>AB0==S 20;>2>3> @53V>=0;P=>3> ?@>4C:BC C �=V?@>?5B@>2AP:V9 
>1;0ABV 4> ?>2=><0AHB01=>3> 2B>@3=5==S 1C;> 70157?5G5=5  25;8:8<8 
V=25AB8FVS<8, 5D5:B82=>R ?>;VB8:>R <VAF52>W 2;048, ?@>F5A0<8 C4>A:>=0;5==S 
V=D@0AB@C:BC@8 [4, AB. 43].  

"4=0:, B0:V D>@A-<06>@=V >1AB028=8, S: ?>G0B>: ?>2=><0AHB01=>3> 
2B>@3=5==S  ?@872>4SBP 4> 7=865==S @V2=S 5:>=><VG=>3> AB0=C @53V>=C. %8BC0FVS 
?>2=><0AHB01=>3> 2>є==>3> 2B>@3=5==S  ?@872>48BP 4> 7=865==S 28@>1=8FB20 
B>20@V2 V ?>A;C3 G5@57 71>W C 28@>1=8FB2V, 520:C0FVR ?@0FV2=8:V2 V 28@>1=8G>3> 
>1;04=0==S, 0 B0:>6 71V;PH5==S 28B@0B =0 157?5:C B0 @50:FVR =0 :@87>2V 
A8BC0FVW. �@V< B>3>, 28=8:0є =5287=0G5=VABP B0 @878:8 4;S 1V7=5AC B0 V=25AB>@V2, 
I> ?@872>48BP 4> 7<5=H5==S V=25AB8FV9 B0 :0?VB0;C, S:89 =5>1EV4=89 4;S 
5:>=><VG=>3> 7@>AB0==S. +5@57 ?>ABV9=V >1AB@V;8 2V41C20єBPAS @C9=C20==S 
V=D@0AB@C:BC@8, 28@>1=8G8E >19є:BV2, B@0=A?>@B=8E <5@56, I> >1<56Cє 
28@>1=8GV <>6;82>ABV B0 7<5=HCє >1AS38 �$# @53V>=C.  

&0:8< G8=><, >B@8<0=V ?@>3=>78 70 40=8<8 2010-2021@@. 2V4>1@060RBP 
>GV:C20=89 AB0= @>728B:C �=V?@>?5B@>2AP:>W >1;0ABV 157 2@0EC20==S 
?>2=><0AHB01=>3> 2B>@3=5==S B0 =0A;V4:V2 2>є==8E 4V9, S:V =5<>6;82> 
?5@5410G8B8. 

 
%?8A>: 28:>@8AB0=8E 465@5; 

1. #5;5E ". �. �<V=8 C AB@C:BC@V 20;>2>3> @53V>=0;P=>3> ?@>4C:BC V AC:C?=0 
?@>4C:B82=VABP ?@0FV. �:>=><V:0 V ACA?V;LAB2>. 2018. №19. 197-208 A. 

2. �5@602=89 :><VB5B AB0B8AB8:8 ':@0W=8.  
URL: https://www.ukrstat.gov.ua/ 
3. "4V=F>2  .  ., "4V=F>2 ".  .,  ><>B %. �. �?;82 >1AS3V2 :0?VB0;P=8E 

V=25AB8FV9 =0 7@>AB0==S 20;>2>3> @53V>=0;P=>3> ?@>4C:BC 2 @53V>=0E ':@0W=8. 
З1V@=8: =0C:>28E ?@0FL '�&', �:>=><VG=V =0C:8. 2021. №63. 33-41 A. 

4. &8I5=:> ".  ., ,;8:>20 �. ". �=0;V7 2?;82C >:@5<8E D0:B>@V2 =0 
5:>=><VG=5 7@>AB0==S @53V>=V2 ':@0W=8. #@>1;5<8 5:>=><V:8. 2011. №2. 39-43 A. 
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�>@>=ь:>-!52V4=8G0 &. �.,  
:0=4.5:>=.=0C:, 4>F5=B,  

702V4C20G :0D54@8 <5=546<5=BC V<. �. �.  0@:V=>W,  
�8A;89 �. %., %5<5=NB0 �. �.,  

74>1C20GV 28I>W >A2VB8 A?5FV0;P=>ABV 073  5=546<5=B  
#>;B02AP:89 45@602=89 03@0@=89 C=V25@A8B5B, <. #>;B020 

 

*��Ь"��� #��)�� � '#$����!!� #��#$�Є %&�"  
��$"#$"�"�"�Ь+"� %(�$� 

 

�:BC0;P=>R ?@>1;5<>R 4;S 2AVE AC19є:BV2 3>A?>40@R20==S 
03@>?@>4>2>;PG>W AD5@8 є ?5@5EV4 2V4 70AB0@V;8E ?@0:B8: 3>A?>40@R20==S 4> 
ACG0A=8E, 45 FV;5?>:;040==S B0 @50;V70FVS FV;59 74V9A=RєBPAS 2AV<0 AC19є:B0<8. 
�>@AB>:> >@Vє=B>20=89 =0 <091CB=є FV;P>289 ?V4EV4 28<030є GVB:>3> 287=0G5==S 
4>23>AB@>:>28E FV;59 @>728B:C, A?>A>1V2 WE 4>AS3=5==S B0 2AVE :><?>=5=BV2 
A8AB5<8 28@>1=8FB20 B0 C?@02;V==S, =5>1EV4=8E 4;S 70157?5G5==S 5D5:B82=8E 
@57C;PB0BV2. 

�:A?5@B8 70C206CRBP, I> «&5D5:B82=5 C?@02;V==S 5:>=><VG=8<8 
A8AB5<0<8 @V7=8E @V2=V2 2 48=0<VG=8E =5287=0G5=8E C<>20E <>6;825 BV;P:8 =0 
>A=>2V 70AB>AC20==S 4Vє28E <5E0=V7<V2 ?@>3=>7C20==S B0 ?5@5410G5==S, S:V 
70157?5GCRBP <>6;82VABP D>@<C20==S AB@0B53VW @>728B:C B0 >FV=R20==S 
=0A;V4:V2 ?@89=SB8E @VH5=P» [1, A. 34; 2]. 

)0@0:B5@=>R >A>1;82VABR ACG0A=>3> ?V4?@8є<AB20 є B5, I> =0 :>6=><C 
5B0?V 9>3> @>728B:C 2V41C20єBPAS 24>A:>=0;5==S, S:5 �@C=BCєBPAS =0 70:@V?;5==V 
B0 DV:A0FVW S:VA=8E 7<V=, ?5@V>48G=><C 2V4B2>@5==V AB0;>W DC=:FV>=0;P=>W 
A8AB5<8 3>A?>40@RRG>3> AC19є:BC, I> AB0=>28BP 7<VAB 9>3> 4VS;P=>ABV. 
�0157?5G5==S @>728B:C 03@>D>@<C20==S 28<030є D>@<C;R20==S B0 @50;V70FVW 
AB@0B53VW. #@>F5A D>@<C20==S AB@0B53VW 2V4=>A8BPAS 4> ?@>F5AC C?@02;V==S V 
74V9A=RєBPAS ?>5B0?=>. 

!0 ACG0A=><C 5B0?V 5:>=><VG=>3> @>728B:C ?V4?@8є<AB20 7<CH5=V 
?@0FR20B8 2 C<>20E =04728G09=8E 7>2=VH=VE 28:;8:V2. ' 729S7:C 7 F8<, I5 =0 
5B0?V 70A=C20==S ?V4?@8є<AB2C =5>1EV4=> GVB:> 287=0G8B8 >A=>2=V FV;V 
4VS;P=>ABV, 2AB0=>28B8 <5B>48 B0 <>6;82>ABV WE 4>AS3=5==S B0 =040;V 
4>B@8<C20B8AS 7040=>3> =0?@S<:C. �@>7C<V;>, I> 3>;>2=>R <5B>R 1C4P-S:>3> 
1V7=5AC є >B@8<0==S ?@81CB:C, 0;5 A0<5 ?@028;P=V AB@0B53VG=V FV;V <>6CBP 
?@825AB8 4> 28A>:>W ?@81CB:>2>ABV, 4>23>AB@>:>2>3> VA=C20==S =0 @8=:C. 
!5>1EV4=> GVB:> @>7C<VB8 ACB=VABP, A:;04>2V B0 ?@8=F8?8 C?@02;V==S FV;S<8, I> 
40є 7<>3C AD>@<C;R20B8 :>=:@5B=V @5:><5=40FVW 4;S <091CB=P>3> C?@02;V==S 
?V4?@8є<AB2>< 03@>?@>4>2>;PG>W AD5@8. 

.. !53>40 707=0G0є, I> ?V4 G0A @50;V70FVW FV;P>2>3> ?V4E>4C D>@<C20==S 
?@>3@0< 7 28@VH5==S >:@5<8E ?@>1;5< <0є :>>@48=C20B8AS, I>1 C=8:=CB8 
4C1;R20==S 9 @>7?>@>H5==S :>HBV2 [3, A. 23]. 

%?@S<>2CRG8 C?@02;V==S 70 FV;S<8 =0 287=0G5==S, 45<>=AB@0FVR B0 
@50;V70FVR 4>23>AB@>:>2>W AB@0B53VW ?V4?@8є<AB20, <>6=0 AB25@46C20B8, I> 
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AB@0B53VG=5 C?@02;V==S є >4=VєR 7 D>@< @50;V70FVW FV;P>2>3> ?V4E>4C. *5 
2V4?>2V40є ?@8=F8?0< AB@0B53VG=>3> C?@02;V==S 3>A?>40@RRG8< AC19є:B><. 

�.  >38;P=0 0:F5=BCє C203C =0 AB@0B53VG=8E @VH5==SE, S:V 287=0G0RBP 
7030;P=89 =0?@S< B0 4VS;P=VABP ?V4?@8є<AB20 I>4> >GV:C20=8E, =5?5@5410G5=8E 
B0 7>2AV< =52V4><8E =0B5?5@ ?>4V9, S:V <>6CBP 28=8:=CB8 2 9>3> 7>2=VH=P><C 
A5@54>28IV [4, A. 418]. 

"G5284=>, I> 281V@ =09:@0I>3> 20@V0=BC 4>AS3=5==S FV;59, ?>AB02;5=8E 
?V4?@8є<AB2><, ?>28=5= 74V9A=R20B8AS 7 C@0EC20==S< B0:8E 206;828E 0A?5:BV2, 
S: A?>682G89 ?>?8B, 28@>1=8GV ?>BC6=>ABV, 5B0?8 68BBє2>3> F8:;C 
3>A?>40@AB20 B>I>. 

�V4B0:, ?@>F5A ?>HC:C :;RG>28E AB@0B53V9 4;S @>7@>1:8 ?@>3@0< @>728B:C 
4;S 4>AS3=5==S ?>AB02;5=8E FV;59 V 28@VH5==S :;RG>28E ?@>1;5< 28<030є 
@5B5;P=>3> @>73;S4C B>3>, 45 70@07 7=0E>48BPAS 3>A?>40@RRG89 AC19є:B V :C48 
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?@0FV2=8:V2 70 >1<565=C :V;P:VABP 20:0=AV9, 0 B0:>6 4> 7=865==S 70@>1VB=8E 
?;0B V ?>3V@H0==S C<>2 ?@0FV. �57@>1VBBS ?@872>48BP 4> 71V;PH5==S 1V4=>ABV V 
70;56=>ABV 2V4 A>FV0;P=8E 4>?><>3, I> =530B82=> 2?;820є =0 ?A8E>;>3VG=89 AB0= 
;R459.  

"4=0: 70 40=8<8  V=VAB5@AB20 DV=0=AV2 ':@0W=8 B0 �5@602=>3> F5=B@C 
709=SB>ABV <>6=0 ?>10G8B8, I> 70 420 @>:8 ?>2=><0AHB01=>3> 2B>@3=5==S $>AVW 
=0 B5@8B>@VR ':@0W=8 @V25=P 157@>1VBBS ?>ABC?>2> 7<5=HCєBPAS. 

�V4><> I> 70 AVG5=P 2024 @>:C :V;P:VABP 157@>1VB=8E A:;040;0 101,4 B8A. 
=0A5;5==S, I> 265 =0 5,3 B8A. G>;>2V: 1V;PH5 =V6 =0 :V=5FP 2023 @>:C. 

�>є==V 4VW 7 1>:C $>AV9AP:>W (545@0FVW A?@8G8=8;8 7@>AB0==S @V2=S 
157@>1VBBS 2 ':@0W=V, S:5 !�' >FV=82 C 21,1% C 2022 @>FV. #@>BS3>< =0ABC?=8E 
@>:V2 =0 B;V 7@>AB0==S 5:>=><V:8 @V25=P 157@>1VBBS ?>ABC?>2> 7=86C20B8<5BPAS: 
C 2023 @>FV - 4> 18,3%, C 2024 @>FV - 4> 16,5%, 0 C 2025 @>FV - 4> 14,7% [3]. 

!0 ?>G0B:C ?>2=><0AHB01=>3> 2B>@3=5==S @V25=P 70@>1VB=>W ?;0B8 =5 
7<V=R202AS, 2 45S:8E 28?04:0E =02VBP 7=86C20;0AS, >A:V;P:8 :5@V2=8:8 ?;0B8;8 
;8H5 AC<C 70 ?@>AB>R ?5@A>=0;C, S:C :5@V2=8:8 287=0G0;8 A0<>ABV9=>, I> 
A:;040;0 =5 <5=H5 B@5B8=8 70@>1VB=>W ?;0B8 @>1VB=8:V2. &0:>6 4>2>;V A8;P=> 
7@>A;0 G0AB:0 6V=>: =0 @8=:C ?@0FV B0 ?>?8B A5@54 ;R459 2V:>< 2V4 18 4> 25 @>:V2.  

�3V4=> 7 40=8<8 A09BC Work.ua A?>AB5@V30єBPAS AB@V<:5 7@>AB0==S 
A5@54=P>W 70@>1VB=>W ?;0B8 C ?>@V2=S=V AVG=S 2024 @ ?@>B8 AVG=S 2022 @>:C. 

!091V;PH5 7@>AB0==S A?>AB5@V30єBPAS 2 )5@A>=AP:V9 (82%), �>=5FP:V9 
(59%), �0:0@?0BAP:V9 >1;0ABSE (58%). !09<5=H5 7@>AB0==S A?>AB5@V30єBPAS C 
B0:8E >1;0ABSE: �8W2AP:0 (20%), "45AP:0 (23%), )0@:V2AP:0 (25%). 

&0:>6 206;828< D0:B>@>< 2?;82C =0 @8=>: ?@0FV є <0A>20 <V3@0FVS, I> 
?@8725;0 4> 7=0G=>W 2B@0B8 @>1>G8E <VAFP V :>=:C@5=FVW =0 @8=:C ?@0FV, 0 B0:>6 
71V;PH5==S A>FV0;P=>3> =0?@C65==S C :@0W=V. �030B> ;R459 1C;8 7<CH5=V 
HC:0B8 @>1>BC 70 :>@4>=>< 01> ?5@5:20;VDV:C20B8AS 4;S @>1>B8 2 V=H8E 30;C7SE. 
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!04728G09=0 A8BC0FVS B0:>6 ?@8725;0 4> 71V;PH5==S =0?@C65=>ABV <V6 @V7=8<8 
A>FV0;P=8<8 3@C?0<8 =0A5;5==S, 703>AB@5==S 5:>=><VG=>W A8BC0FVW B0 7<5=H5==S 
V=25AB8FV9=>W ?@8201;82>ABV :@0W=8. � =8=VH=V9 A8BC0FVW 7<VF=5==S 5:>=><V:8 B0 
?V4B@8<:0 A>FV0;P=8E ?@>3@0< AB0RBP =04728G09=> 206;828<8 70240==S<8 4;S 
:@0W=8. 

�0 40=8<8 ""!, AB0=>< =0 A5@?5=P 2023 @>:C :V;P:VABP 2=CB@VH=P> 
?5@5<VI5=8E >AV1 (�#") 2 ':@0W=V A:;040;0 ?>=04 5 <;= >AV1, 7 =8E 1;87P:> 3 
<;= >AV1 ?5@51C20;8 =0 ?V4:>=B@>;P=8E C@S4C B5@8B>@VSE, 0 2 <;= >AV1 - =0 
>:C?>20=8E $>AVєR B5@8B>@VSE �>=10AC B0 �@8<C. �;87P:> 8 <;= >AV1 28WE0;8 70 
:>@4>=, ?5@5206=> 4> :@0W= Є2@>?59AP:>3> %>R7C, %,�, �0=048, &C@5GG8=8 B0 
�7@0W;R. !091V;PH5 C:@0W=AP:8E 1V65=FV2 ?@89=S;0 #>;PI0 - 1;87P:> 2 <;= >AV1 
[5, 6]. 

->1 70157?5G8B8 AB01V;P=VABP 5:>=><V:8 B0 A>FV0;P=>3> 70E8ABC 3@><04S= 
=5>1EV4=> 28:>@8AB>2C20B8 :><?;5:A=V ?V4E>48 B0 5D5:B82=V 70E>48 7 1>:C 
C@S4C. !0@07V 206;82> 0:B82V7C20B8 ?@>3@0<8 ?V4B@8<:8 ?@0FV2=8:V2, @>72820B8 
=>2V AD5@8 709=SB>ABV B0 AB8<C;R20B8 V=25AB8FVW 2 5:>=><V:C. &V;P:8 B0:8< 
G8=>< ':@0W=0 7<>65 ?>4>;0B8 =0A;V4:8 2V9=8 B0 70157?5G8B8 AB0;5 5:>=><VG=5 
7@>AB0==S 4;S 2AVE A2>WE 3@><04S=. 

 
%?8A>: 28:>@8AB0=8E 465@5; 

1. �>1@>2AP:0 !. �., %CE>@C:>20 �. �., �C@:>2AP:0 �. �. &@0=AD>@<0FV9=V 
?@>F5A8 1V7=5A-A5@54>28I0 2 :>=B5:ABV є2@>?59AP:>W V=B53@0FVW ':@0W=8 
(English). Modern Economics. �;5:B@>==5 =0C:>25 2840==S 7 5:>=><VG=8E =0C:. 
№34. �5@5A5=P 2022.  8:>;0W2AP:89 =0FV>=0;P=89 03@0@=89 C=V25@A8B5B, 2022. 
%.13-20. 

2.  V=VAB5@AB2> DV=0=AV2 ':@0W=8. $V25=P 157@>1VBBS 2022 @.  
URL: https://index.minfin.com.ua/ua/labour/unemploy/register/2022/ 

(>=>2;5=> 20.02.2024) 
3.  V=VAB5@AB2> DV=0=AV2 ':@0W=8. $V25=P 157@>1VBBS 2023 @.  
URL: https://index.minfin.com.ua/ua/labour/unemploy/register/2023/ 

(>=>2;5=> 20.02.2024) 
4. ':@V=D>@< URL: http://surl.li/mxafm (40B0 725@=5==S 06.05.2024) 
5. Work.ua. �?52=5=5 7@>AB0==S: S: 7<V=8;8AS 70@?;0B8 C:@0W=FV2 70 @V:. 

�>A;V465==S Work.ua 2V4 2023 @>:C  
URL: https://www.work.ua/articles/analytics/3121/ (40B0 725@=5==S 

30.06.2023) 
  

https://modecon.mnau.edu.ua/transformation-processes-of-the-business/
https://modecon.mnau.edu.ua/transformation-processes-of-the-business/
https://modecon.mnau.edu.ua/transformation-processes-of-the-business/
https://index.minfin.com.ua/ua/labour/unemploy/register/2022/
https://index.minfin.com.ua/ua/labour/unemploy/register/2023/
http://surl.li/mxafm
https://www.work.ua/articles/analytics/3121/
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� C<>20E 157?@5F545=B=8E 2B@0B, I> ?>=5A;0 ':@0W=0 ?V4 G0A 4VW ?@02>2>3> 
@568<C 2V9AP:>2>3> AB0=C, >A>1;82>3> 7=0G5==S =01C20є DV=0=A>20 ?V4B@8<:0, 
S:C =040RBP V=>75<=V :@0W=8. !091V;PH89 >1AS3 <0:@>DV=0=A>2>W 4>?><>38 2 
2023 @>FV ':@0W=0 >B@8<0;0 2V4 Є2@>?59AP:>3> %>R7C. &0:, BV;P:8 2 @0<:0E 
$53;0<5=BC (Є%) 2022/2463 Є2@>?59AP:>3> #0@;0<5=BC B0 $048 [0] 2 2023 @>FV 
4> ':@0W=8 =04V9H;> 18 <V;PS@4V2 є2@>. 

#@>3@0<0 DV=0=A>2>W ?V4B@8<:8 ':@0W=8 2V4 Є2@>?59AP:>3> %>R7C 
UKRAINE FACILITY ?5@5410G0є =04E>465==S ?@>BS3>< 2024-2027 @>:V2 2 
':@0W=C 50 <V;PS@4V2 є2@>. �7 F8E :>HBV2 38,27 <V;PS@4V2 є2@> 1C45 A?@S<>20=> 
=0 DV=0=AC20==S 45@602=>3> 1R465BC, 6,97 <V;PS@4V2 є2@> =04V945 4> 
V=25AB8FV9=>3> D>=4C – A?5FV0;P=>3> V=25AB8FV9=>3> V=AB@C<5=BC 4;S 
AB8<C;R20==S 70;CG5==S V=25AB8FV9 C ?@V>@8B5B=8E A5:B>@0E B0 4,76 <V;PS@4V2 
є2@>  1C45 A?@S<>20=>  =0 B5E=VG=C 4>?><>3C '@S4C – A8=E@>=V70FVR 
70:>=>402AB20 7 Є%, AB@C:BC@=V @5D>@<8 [0]. &>1B> DV=0=AC20==S 2 @0<:0E 
?@>3@0<8 UKRAINE FACILITY є 2:@09 206;828< 2 B><C G8A;V 4;S ?V4B@8<:8 B0 
@>728B:C B5@8B>@V0;P=8E 3@><04 ':@0W=8. 

(V=0=AC20==S 2 @0<:0E ?@>3@0<8 UKRAINE FACILITY ?5@5410G5=5 
$53;0<5=B>< Є% 2024/792 [0], S:89 28AC20є ?52=V 28<>38 4> A:;040==S #;0=C 4;S 
Ukraine Facility [0].  #;0= ?5@5410G0є @50;V70FVR @5D>@<, S:V 70:;04CBP 
DC=40<5=B 4;S ?>40;PH>3> 2V4=>2;5==S 9 @>728B:C 5:>=><V:8 B0 V=B53@0FVW 
':@0W=8 4> Є% [0].  

� $53;0<5=BV Є% 2024/792 [0] 0:F5=BCєBPAS C2030 =0 >A>1;82><C 7=0G5==V 
B5@8B>@V0;P=8E 3@><04, S:V ?>28==V ?V4B@8<C20B8AS 70 @0EC=>: >B@8<0=>3> 
DV=0=AC20==S 2V4 Є2@>?59AP:>3> %>R7C. 

�>:@5<0, 2 ?. 20 $53;0<5=BC Є% 2024/792 [0] 2:070=>, I> Є%  <0є A?@8SB8 
BVA=8< :>=AC;PB0FVS< B0 >19є4=0==R <VAF52>W B0 @53V>=0;P=>W 2;048, S:0 >E>?;Rє 
H8@>:89 A?5:B@ AC1=0FV>=0;P=8E @V2=V2 B0 3V;>: 2;048, 2:;RG0RG8 @53V>=8, 
<C=VF8?0;VB5B8, @09>=8 B0 3@><048 B0 WE 0A>FV0FVW. Є% <0є 70>E>GC20B8 WE 7=0G=C 
CG0ABP C 2V4=>2;5==V, @5:>=AB@C:FVW B0 <>45@=V70FVW ':@0W=8 =0 >A=>2V AB0;>3> 
@>728B:C B0 70 4>?><>3>R @50;V70FVW FV;59 AB0;>3> @>728B:C =0 <VAF52><C B0 
@53V>=0;P=><C @V2=V. %>R7 ?>28=5= 287=0B8 B0 ?V4B@8<0B8 G8A;5==V @>;V, S:V 
2V4V3@0RBP <VAF520 B0 @53V>=0;P=0 2;040 S: ?@8E8;P=8:8 V=:;R782=>3> 
B5@8B>@V0;P=>3> ?V4E>4C 4> <VAF52>3> @>728B:C, 2:;RG0RG8 ?@>F5A8 
45F5=B@0;V70FVW, CG0ABP >@30=V70FV9 3@><04S=AP:>3> ACA?V;PAB20 B0 <VAF528E 
3@><04, ?@>7>@VABP B0 ?V472VB=VABP, V <0є 9 =040;V ?>A8;R20B8 A2>R ?V4B@8<:C 4;S 
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=0@>IC20==S ?>B5=FV0;C <VAF52>W B0 @53V>=0;P=>W 2;048, 2V4?>2V4=> 4> ?@8=F8?C 
<VAF52>3> A0<>2@S4C20==S, 287=0G5=>3> C Є2@>?59AP:V9 )0@BVW <VAF52>3> 
A0<>2@S4C20==S, %B>@>=>R S:>W є ':@0W=0. 

� 73V4=> 7 ?. 71 $53;0<5=BC Є% 2024/792 [0] ?@8 ?V43>B>2FV B0 @50;V70FVW 
':@0W=>R #;0=C ':@0W=8 A;V4 ?@84V;SB8 >A>1;82C C203C A8BC0FVW 2 @53V>=0E 
':@0W=8, 15@CG8 4> C2038 WE :>=:@5B=V ?>B@518 C 2V4=>2;5==V B0 @5:>=AB@C:FVW, 
@5D>@<0E, <>45@=V70FVW B0 45F5=B@0;V70FVW. ' FP><C :>=B5:ABV #;0= ':@0W=8 <0є, 
7>:@5<0, A?@8SB8 5:>=><VG=><C, A>FV0;P=><C, 5:>;>3VG=><C B0 B5@8B>@V0;P=><C 
@>728B:C @53V>=V2 ':@0W=8, 0 B0:>6 ?V4B@8<C20B8 @5D>@<C 45F5=B@0;V70FVW ?> 
2AV9 ':@0W=V B0 71;865==S 7V AB0=40@B0<8 %>R7C. #;0= ':@0W=8 B0:>6 <0є 
70157?5G8B8 CG0ABP AC1=0FV>=0;P=8E >@30=V2 2;048 C ?@89=SBBV @VH5=P I>4> 
28:>@8AB0==S ?V4B@8<:8 ?@>F5AC @5:>=AB@C:FVW =0 <VAF52><C @V2=V. 

*V 28<>38 2@0E>20=> 2 #;0=V 4;S Ukraine Facility [0]. �>:@5<0, B0< 
?5@5410G5=>, I> '@S4 >@30=V7>2Cє :>=AC;PB0FVW 7 >@30=0<8 <VAF52>3> 
A0<>2@S4C20==S B0 0A>FV0FVS<8 >@30=V2 <VAF52>3> A0<>2@S4C20==S 4;S 
2@0EC20==S V=B5@5AV2 V ?>B@51 B5@8B>@V0;P=8E 3@><04. � #;0=V =03>;>HCєBPAS, 
I> B5@8B>@V0;P=V 3@><048 є :;RG>28<8 15=5DVFV0@0<8 @57C;PB0BV2 2V4=>2;5==S, 
B><C W< 1C45 2V42545=0 ?@>2V4=0 @>;P C 2V4?>2V4=8E ?@>F5A0E. &5@8B>@V0;P=V 
3@><048 2V4?>2V40RBP 70 @>7@>1;5==S ?;0=C20;P=8E 4>:C<5=BV2, CAB0=>2;5==S 
729S7:V2 7 <V6=0@>4=8<8 ?0@B=5@0<8 B0 @50;V70FVR ?@>5:BV2 2V4=>2;5==S =0 
2V4?>2V4=8E B5@8B>@VSE =0 >A=>2V V=:;R782=>3> ?V4E>4C, S:89 ?5@5410G0є 
70;CG5==S B0 :>=AC;PB0FVW 7 3@><04S=AP:8< ACA?V;PAB2>< =0 <VAF52><C @V2=V.  

�V4?>2V4=> 4> #;0=C ':@0W=8 '@S4 3>BCє C73>465=C A8AB5<C ?;0=>28E 
4>:C<5=BV2 =0 =0FV>=0;P=><C, @53V>=0;P=><C B0 <VAF52><C @V2=SE. %8AB5<0 
?5@5410G0є: 

1) =0 =0FV>=0;P=><C @V2=V – >=>2;5=C �5@602=C AB@0B53VR @53V>=0;P=>3> 
@>728B:C =0 2021 – 2027 @>:8 B0 ?;0=8 70E>4V2 7 WW @50;V70FVW, A5:B>@0;P=V 
AB@0B53VW. �>:C<5=B0;P=0 @0<:0 �5@602=>W AB@0B53VW @53V>=0;P=>3> @>728B:C 
':@0W=8 <0є D>@<0;P=89 V D0:B8G=89 AB0BCA :;RG>2>3> AB@0B53VG=>3> ?;0=>2>3> 
4>:C<5=B0 4;S @53V>=0;P=>3> B0 <VAF52>3> @V2=V2. *S �5@602=0 AB@0B53VS 
@53V>=0;P=>3> @>728B:C >E>?;R20B8<5 ?>B@518 C 2V4=>2;5==V, 2V41C4>2V B0 
<>45@=V70FVW, C B><C G8A;V :>=:@5B=V ?>B@518 @53V>=V2 B0 B5@8B>@V0;P=8E 3@><04. 
%5:B>@0;P=V AB@0B53VW ?>28==V 1CB8 30@<>=V7>20=V 7 �5@602=>R AB@0B53VєR 
@53V>=0;P=>3> @>728B:C ':@0W=8; 

2) =0 @53V>=0;P=><C @V2=V – @53V>=0;P=V AB@0B53VW @>728B:C B0 ?;0=8 70E>4V2 
7 WE @50;V70FVW, ?@>3@0<8 :><?;5:A=>3> 2V4=>2;5==S >1;0AB59; 

3) =0 <VAF52><C @V2=V – AB@0B53VW @>728B:C 3@><04, :><?;5:A=V ?;0=8 
?@>AB>@>2>3> @>728B:C B5@8B>@V9 B5@8B>@V0;P=8E 3@><04, ?@>3@0<8 
:><?;5:A=>3> 2V4=>2;5==S B5@8B>@V9 B5@8B>@V0;P=8E 3@><04 B0 ?;0=8 
2V4=>2;5==S B0 @>728B:C 3@><04. 

"B65, @50;V70FVS 70E>4V2, ?5@5410G5=8E 2 #;0=V ':@0W=8, S:V 1C4CBP 
?@>DV=0=A>20=V 2 @0<:0E ?@>5:BC UKRAINE FACILITY,  4>72>;8BP 70157?5G8B8 
DV=0=A>2C ?V4B@8<:C B0 @>728B>: B5@8B>@V0;P=8E 3@><04, I> 2:@09 =5>1EV4=> 
74V9A=8B8 2 A:;04=8E C<>20E 4VW ?@02>2>3> @568<C 2V9AP:>2>3> AB0=C 2 ':@0W=V. 
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1. Regulation (Eu) 2022/2463 Of The European Parliament And Of The Council 
of 14 December 2022 establishing an instrument for providing support to Ukraine for 
2023 (macro-financial assistance +).  

URL: https://eur-lex.europa.eu/legal-
content/EN/TXT/?uri=uriserv%3AOJ.L_.2022.322.01.0001.01.ENG&toc=OJ
%3AL%3A2022%3A322%3ATOC. 
2. #;0= 4;S @50;V70FVW Ukraine Facility 2024-2027.  
URL: https://www.ukrainefacility.me.gov.ua/. 
3. Regulation (Eu) 2024/792 Of The European Parliament And Of The Council.  
URL: https://eur-lex.europa.eu/eli/reg/2024/792/oj. 

  

https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv%3AOJ.L_.2022.322.01.0001.01.ENG&toc=OJ%3AL%3A2022%3A322%3ATOC
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv%3AOJ.L_.2022.322.01.0001.01.ENG&toc=OJ%3AL%3A2022%3A322%3ATOC
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv%3AOJ.L_.2022.322.01.0001.01.ENG&toc=OJ%3AL%3A2022%3A322%3ATOC
https://www.ukrainefacility.me.gov.ua/


54 

%��*�/ 2 
�!("$ �*��!� &�)!"�"���  

' ��/�Ь!"%&� "$��!�� ��$���!"� �����,  
"$��!��  �%*��"�" %� "�$/�'��!!/  
&� %'�’Є�&�� �"%#"��$.��!!/ 

 
�=4@NI5=:> �. ..,  

74>1C20G 28I>W >A2VB8 @V2=S <03VAB@ 
!0C:>289 :5@V2=8:: �86=8: .. �.,  

AB0@H89 28:;040G :0D54@8 5:>=><V:8 B0 BC@87<C 
�>=5FP:89 =0FV>=0;P=89 C=V25@A8B5B 5:>=><V:8 V B>@3V2;V  

V<.  8E09;0 &C30=-�0@0=>2AP:>3>, <. �@8289 $V3 
 

«��/» /� #$����� ��%&"%'��!!/ �!("$ �*��!�) 
&�)!"�"��� � "$��!�) ��$���!"� ����� 

 
�=D>@<0FV9=V B5E=>;>3VW – F5 H8@>:89 B5@<V=, S:89 >E>?;Rє 1C4P-S:V 

B5E=>;>3VW, I> 70157?5GCRBP >1@>1:C, ?5@540GC V 715@V30==S V=D>@<0FVW. �>=8 
AB0;8 =52V49є<=>R G0AB8=>R ACG0A=>3> A2VBC V 28:>@8AB>2CRBPAS 2 @V7=8E 
30;C7SE, 2:;RG0RG8 45@602=89 A5:B>@, 1V7=5A, >A2VBC, <548F8=C, =0C:C, B5E=V:C 
B0 1030B> V=H8E. 

*V B5E=>;>3VW 2:;RG0RBP 2 A515 ?@>3@0<=5 70157?5G5==S, 0?0@0B=5 
70157?5G5==S, <5@56V B0 V=D@0AB@C:BC@C, S:V 4>72>;SRBP >1@>1;SB8, 715@V30B8, 
?5@54020B8 B0 0=0;V7C20B8 V=D>@<0FVR. �> =8E 2E>4SBP B0:V @V7=><0=VB=V 
V=AB@C<5=B8, S: :><?9RB5@8, <>1V;P=V ?@8AB@>W, ?@>3@0<=V 4>40B:8, E<0@=V 
B5E=>;>3VW, HBCG=89 V=B5;5:B B0 1030B> V=H>3>. 

�=D>@<0FV9=V B5E=>;>3VW 7=0G=> ?>;53HCRBP @>1>BC ;R459 C 1030BP>E 
0A?5:B0E 68BBS, A?@8SRG8 ?V428I5==R ?@>4C:B82=>ABV, 70157?5G5==R 4>ABC?C 
4> V=D>@<0FVW, A?@>I5==R :><C=V:0FVW B0 AB2>@5==R =>28E <>6;82>AB59 4;S 
@>728B:C 1V7=5AC B0 V==>20FV9. 

"4=VєR 7 ?5@54C<>2 AB0;>3> 45<>:@0B8G=>3> @>728B:C ACA?V;PAB20 є 
V=D>@<0FV9=0 2V4:@8BVABP >@30=V2 ?C1;VG=>W 2;048. %0<5 ?@>7>@VABP 4V9 2;048 є 
3>;>2=>R 70?>@C:>R 74V9A=5==S 5D5:B82=>W ?>;VB8:8, C<>6;82;5==S 
3@><04AP:>3> :>=B@>;R V 7<VF=5==S 4>2V@8 4> A515 7 1>:C ;R459. ' 2AVE 
45<>:@0B8G=8E :@0W=0E 2;040 7>1>29S70=0 28:>=C20B8 GVB:V ?@>F54C@8 
V=D>@<C20==S 3@><04S= ?@> A2>R 4VS;P=VABP V 28:>@8AB>2C20B8 <5E0=V7<8 
70;CG5==S 3@><04AP:>ABV 4> D>@<C20==S 45@602=>W ?>;VB8:8 B0 4> >FV=R20==S 
S:>ABV WW @50;V70FVW [1, A. 60]. 

#@>3@0<0 «�VS» 2 ':@0W=V - F5 ?@8:;04 CA?VH=>3> 70AB>AC20==S 
V=D>@<0FV9=8E B5E=>;>3V9 2 >@30=0E 45@602=>W 2;048. «�VS» - F5 V=B53@>20=0 
>=;09=-?;0BD>@<0, S:0 >19є4=Cє 2 A>1V 1030B> @V7=8E 3@><04AP:8E V 45@602=8E 
A5@2VAV2.  

"A=>2=0 <5B0 FVєW ?@>3@0<8 ?>;S30є 2 70157?5G5==V 7@CG=>3> 4>ABC?C 
3@><04S= 4> @V7=8E 45@602=8E ?>A;C3 B0 24>A:>=0;5==V 270є<>4VW <V6 C@S4>< V 



55 

3@><04S=0<8. �0 4>?><>3>R B01;8FV 1 <>6=0 28>:@5<8B8 ?52=V 0A?5:B8, S:V 
>1�@C=B>2CRBP CA?VH=VABP 2?@>20465==S «�VW». 
 

&01;8FS 1 - �;RG>2V 0A?5:B8 ?@>3@0<8 «�VS» 
�A?5:B %CB=VABP 

*5=B@0;V7>20=0 
?;0BD>@<0 

«�VS» >19є4=Cє =0 >4=><C 251-?>@B0;V @V7=V 45@602=V A5@2VA8 B0 ?>A;C38, 
I> 4>72>;Sє 3@><04S=0< 7@CG=> B0 H284:> >B@8<C20B8 4>ABC? 4> 
?>B@V1=>W V=D>@<0FVW B0 ?>A;C3. 

�A?5:B %CB=VABP 
�8AB0=FV9=0 
270є<>4VS 

�@><04S=8 <>6CBP 725@B0B8AS 70 4>?><>3>R 4> 45@602=8E >@30=V2, 
?>4020B8 70S28 B0 4>:C<5=B8 >=;09=, 0 B0:>6 >B@8<C20B8 @VH5==S B0 
2V4?>2V4V 157?>A5@54=P> G5@57 ?;0BD>@<C «�VS». 

#@>7>@VABP V 
2V4:@8BVABP 

#;0BD>@<0 «�VS» A?@8Sє ?@>7>@>ABV 2 4VS;P=>ABV 45@602=8E >@30=V2, 0465 
3@><04S=8 <0RBP <>6;82VABP 2 1C4P-S:89 <><5=B ?5@52V@8B8 AB0BCA A2>WE 
70S2>: B0 4>:C<5=BV2. 

�D5:B82=5 
C?@02;V==S 

«�VS» 4>72>;Sє C@S4C 74V9A=R20B8 5D5:B82=5 C?@02;V==S 45@602=8<8 
@5AC@A0<8, <>=VB>@8B8 =04E>465==S B0 >1@>1:C 70S2>:, 0 B0:>6 
0=0;V7C20B8 40=V 4;S 24>A:>=0;5==S ?@>F5AV2 =040==S ?>A;C3. 

,8@>:5 
>E>?;5==S 

#@>3@0<0 «�VS» AB0;0 ?>?C;S@=>R A5@54 3@><04S=, I> A2V4G8BP ?@> 
CA?VH=5 2?@>20465==S B0 ?@89=SBBS FVєW V=VFV0B828 

�65@5;>: A:;045=> 02B>@>< 
 

!0 >DVFV9=><C ?>@B0;V «�VS» є 420 @>74V;8 V=D>@<0FVW: 4;S 3@><04S= B0 4;S 
1V7=5AC. ' @>74V;V 3@><04S= =02>48BPAS V=D>@<0FVS ?@>: AV<9R, 157?5:C B0 
?@02>?>@S4>:, 75<;R, 1C4V2=8FB2>, =5@CE><VABP, =02:>;8H=є A5@54>28I5, 
?5=AVW, ?V;P38 B0 4>?><>30, B@0=A?>@B, 4>2V4:8 B0 28BS38, 74>@>29S, 
?V4?@8є<=8FB2>, @>1>BC, 4>:C<5=B8 B0 3@><04S=AB2>, ;VF5=7VW B0 4>72>;8. ' 
@>74V;V 1V7=5AC =02>48BPAS V=D>@<0FVS ?@>: 75<;R, 1C4V2=8FB2>, =5@CE><VABP, 
?V4?@8є<=8FB2>, @>1>BC, B@0=A?>@B, 4>2V4:8 B0 28BS38, ;VF5=7VW B0 4>72>;8, 
<548F8=C B0 D0@<0F52B8:C, AB2>@5==S 1V7=5AC, �VS.City.  

*S V=D>@<0FVS ?>4V;SєBPAS =0 B5>@5B8G=C B0 ?@0:B8G=C. &5>@5B8G=0 
<VAB8BP 2 A>1V ?>SA=5==S =0 ?8B0==S «->? �5? /:?», F5 ?5@5206=> >7=09><G0 
V=D>@<0FVS, =0?@8:;04, I> @>18B8 S:I> ?;0=CєH 48B8=C 01> S:V <0є ?@020 
3@><04S=8=, S:><C 28?>2=8;>AS 14 @>:V2. #@0:B8G=0 <VAB8BP 2 A>1V 265 
157?>A5@54=є 28:>@8AB0==S V=D>@<0FVW – F5 70<>2;5==S 4>2V4>:, ?>40G0 >=;09= 
70S2>: =0 3@0=B8, 2V4H:>4C20==S 01> A>FV0;P=C 4>?><>3C B>I> [2]. 

"B65, 7030;>< ?@>3@0<0 «�VS» 2V4>1@060є ?@8:;04 B>3>, S: V=D>@<0FV9=V 
B5E=>;>3VW <>6CBP 1CB8 CA?VH=> 28:>@8AB0=V 4;S ?>;V?H5==S 270є<>4VW <V6 
C@S4>< B0 3@><04S=0<8, A?@8SRG8 1V;PH 5D5:B82=><C B0 ?@>7>@><C C?@02;V==R 
45@602>R. 

%?8A>: 28:>@8AB0=8E 465@5; 
1. #0E=V=  . �. �?;82 V=D>@<0FV9=>3> ACA?V;PAB20 =0 @>728B>: A8AB5<8 

?C1;VG=>3> C?@02;V==S». &5>@VO B0 ?@0:B8:0 45@602=>3> C?@02;V==O. 2015. 
�8?. 4. %. 55-62. 

2. �VS – �5@602=V ?>A;C38 >=;09=. �5@602=V ?>A;C38 >=;09= | �VO.  
URL: https://diia.gov.ua (40B0 725@=5==S: 01.05.2024).  



56 

Vietrova N., 

student of Faculty of Management,  
Research supervisor: Poltorak A., 

 doctor of economic sciences, professor, 
 head of the department and marketing,  

Mykolaiv National Agrarian University, Mykolaiv 
 

THEORETICAL AND METHODOLOGICAL PRINCIPLES  

OF FINANCIAL SECURITY MANAGEMENT BY REGULATING  

THE OUTFLOW OF FINANCIAL RESOURCES OUTSIDE UKRAINE 

 

In the process of managing financial security, the state faces many problems, 
primarily due to the impact of globalization processes and threats related to a full-scale 
military invasion of the territory of Ukraine in 2022. 

In modern conditions of martial law, the processes of ensuring the financial 
security of the state are significantly complicated. In his research, Eric Tong assessed 
the impact of the state of war in Ukraine on the state of the economy, especially on 
macroeconomic conditions, financial markets and global financial stability, forming a 
significant and long-lasting systemic financial stress [1]. 

Key approaches to the formation of financial security are: ensuring financial 
development and protection of the national system and protection of its interests at the 
international level; search for financial resources to ensure the functioning of the 
system in order to meet the social needs of the population; ensuring a state in which 
the financial, budgetary and monetary systems function to support the existence of the 
state at the global level. 

Regulation of the outflow of financial resources outside of Ukraine is a strategic 
aspect of managing the state9s financial security, as it affects its economic stability and 
stability. Effective control of this process involves the development and 
implementation of appropriate political, legal and economic mechanisms aimed at 
preserving the country9s financial resources, preventing unauthorized capital outflows 
and minimizing financial risks. This aspect also includes the development of 
international partnerships, cooperation with international financial institutions and the 
adoption of effective measures to combat corruption and money laundering, which 
contributes to strengthening financial stability and confidence in the economy of 
Ukraine at the international level. 

Due to the escalation of political and military conflicts in the world, negative 
socio-economic processes continue to gain momentum, leading to a weakening of 
financial security at the global level. Under these conditions, the problem of assessing 
the outflow of financial resources outside of Ukraine in the financial security 
management system remains relevant and requires a thorough assessment by the 
scientific community. 

Estimating the outflow of financial resources is an important aspect in the 
process of developing effective strategies within the framework of the development of 
the financial security management system. Scientific research in the field of effective 
regulation of the outflow of financial resources outside the country will contribute to 
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the development of specific recommendations for strengthening the financial security 
of Ukraine, ensuring the stability of the economy and attracting new investments. 

Over the past five years, the dynamics of an increase in the outflow of financial 
resources outside the country9s borders has been observed on the territory of Ukraine, 
which indicates an aggravation of the problem of capital preservation and causes a 
decrease in investments in the development of the state. 

According to the order of the Ministry of Economic Development and Trade of 
Ukraine dated March 24, 2015, No. 286 [2], the outflow of financial resources outside 
of Ukraine is considered to be the process of movement across the state customs border 
of assets originating from sources in the economy of this country, as well as placement 
of assets abroad, belonging to its residents (regardless of the country of origin of the 
resources). The concept of outflow of funds abroad is complex, in addition, with the 
development of the financial system, the types and methods of withdrawal of funds 
have expanded significantly. In fig. 1.1 shows the main methods of outflow of funds.  

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
Figure 1. – The structure of unproductive outflow of financial resources 

 
Estimating the volume of unproductive outflow of financial resources outside of 

Ukraine consists in using a systematic approach to determine the total volume of this 
outflow, its structure, proportions and main trends, as well as factors that cause the 
movement of resources abroad. The results of this comprehensive assessment serve as 
the basis for the development of appropriate measures aimed at reducing such outflows. 
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"@30=V70FVW 28:>@8AB>2CRBP @V7=><0=VB=V :><C=V:0FV9=V 70A>18 S: 4;S 

270є<>4VW 7 7>2=VH=V< A5@54>28I5<, B0: V 4;S 2=CB@VH=P>W :><C=V:0FVW 2A5@548=V 
>@30=V70FVW. �D5:B82=V :><C=V:0FVW ?>є4=CRBP CAV A:;04>2V >@30=V70FVW, 
70157?5GCRG8 B8< A0<8< :>>@48=0FVR 70240=P B0 4V9 <V6 =8<8. #@>D5AV9=V 
:><C=V:0FVW  VA=CRBP C @V7=8E 2840E 2V4?>2V4=> 4> <VAFS 28=8:=5==S, =0?@S<:C 
74V9A=5==S, 70A>1V2 ?5@540GV B>I>. /: ?@028;>, 2 ;VB5@0BC@V =091V;PH 
@>7?>2AR465=>R є =0ABC?=0 :;0A8DV:0FVS :><C=V:0FV9, I> ?@54AB02;5=0 =0 @8A. 
1 [1]. 

 

 
$8A. 1. �848 :><C=V:0FV9 

 
%E5<8 A?V;:C20==S - F5 <5B>48 270є<>4VW <V6 G;5=0<8 3@C?8 01> :><0=48. 

�>=8 2V4@V7=SRBPAS ?>B>:>< V=D>@<0FVW, @>;;R <5=5465@0 B0 5D5:B82=VABR 
@V7=8E B8?V2 70240=P.  5=5465@8 <>6CBP 7>A5@548B8 A2>W 7CA8;;S =0 AB2>@5==V 
F5=B@0;P=>W AE5<8, :>;8 3@C?>2V 70240==S ?@>ABV B0 @CB8==V. � V=H>3> 1>:C, C 
A:;04=8E 3@C?>28E 70240==SE 2>=8 <>6CBP A?@8SB8 45F5=B@0;V70FVW 3@C?8, 
>A:V;P:8 2V4:@8BV :0=0;8 A?V;:C20==S 70157?5GCRBP 1V;PHC 270є<>4VR B0 
5D5:B82=VH5 ?>H8@5==S V=D>@<0FVW [2]. 

 01CBP, =091V;PH 287=0G0;P=8< :><?>=5=B>< A?V;:C20==S 2 >@30=V70FVW є 
AB>AC=:8 <V6 :5@V2=8:>< V ?V4;53;8<. )>G0 FV 2V4=>A8=8 2:;RG5=V 2 
3>@87>=B0;P=C AE5<C, 2>=8 G0AB> @>73;S40RBPAS >:@5<>, >A:V;P:8 A:;040RBP 
7=0G=C G0AB8=C :><C=V:0B82=>W 4VS;P=>ABV <5=5465@0. �3V4=> 7 4>A;V465==S<8, 
42V B@5B8=8 2AP>3> A?V;:C20==S 2V41C20єBPAS <V6 ;V45@>< V 2545=8<. 

*59 B8? A?V;:C20==S 2:;RG0є @V7=V 0A?5:B8, B0:V S:: 45;53C20==S 70240=P, 
2AB0=>2;5==S 70240=P, 287=0G5==S ?@V>@8B5BV2 B0 >GV:C20=8E @57C;PB0BV2. *5 
A?V;:C20==S 7=0G=>R <V@>R 28:>=Cє DC=:FVW <>B820FVW B0 :>=B@>;R. 
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�;5:B@>==V 70A>18 :><C=V:0FVW 7=0G=> 2?;820RBP =0 >1<V= V=D>@<0FVєR 2 
>@30=V70FVSE. �=D>@<0FV9=V B5E=>;>3VW <>6CBP 2:;RG0B8 2 A515 :><?9RB5@8, 
:><?9RB5@=V <5@56V, B5;5D>=8 B0 V=H5 >1;04=0==S. �A=Cє HVABP >A=>2=8E 284V2 
V=D>@<0FV9=8E A8AB5<: 

1. "?5@0FV9=>-28:>=02G0 A8AB5<0, S:0 28:>@8AB>2CєBPAS 4;S 28:>=0==S 
@CB8==8E V ?>B>G=8E >?5@0FV9. 

2. �=D>@<0FV9=0 A8AB5<0 <5=546<5=BC, S:0 718@0є, >@30=V7>2Cє B0 
A8AB5<0B87Cє 40=V 4;S 7@CG=>3> 28:>@8AB0==S <5=5465@0<8. 

3. %8AB5<0 ?V4B@8<:8 @VH5=P, I> 02B><0B8G=> 7=0E>48BP, >1@>1;Sє B0 
C7030;P=Rє V=D>@<0FVR 4;S ?@89=SBBS :>=:@5B=8E @VH5=P. 

4. �4<V=VAB@0B82=0 V=D>@<0FV9=0 A8AB5<0, S:0 ?@87=0G5=0 4;S 
>?@0FR20==S V=D>@<0FVW <5=5465@0<8 25@E=P>3> @V2=S. 

5. �=B@0=5B-<5@56V, S:V є :><C=V:0FV9=8<8 <5@560<8 2 <560E >4=VєW 
>@30=V70FVW. 
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28:>@8AB>2CRBPAS 4;S 28@VH5==S :>=:@5B=8E A8BC0FV9. 

"AB0==V 4>AS3=5==S 2 V=D>@<0FV9=8E B5E=>;>3VSE <>6CBP 4>?><>3B8 
?>:@0I8B8 >1<V= V=D>@<0FVєR 2 >@30=V70FVSE. #5@A>=0;P=89 :><?9RB5@ 265 
VAB>B=> 2?;8=C2 =0 ?@>F5A8 >1<V=C V=D>@<0FVєR <V6 <5=5465@0<8, 4>?><V6=8< 
?5@A>=0;>< V A?V2@>1VB=8:0<8. 

�8:>@8AB0==S 5;5:B@>==>W ?>HB8 4>72>;Sє A?V2@>1VB=8:0< =04A8;0B8 
?8AP<>2V ?>2V4><;5==S 1C4P-:><C 2 :><?0=VW B0 <>65 4>?><>3B8 7<5=H8B8 
B@048FV9=89, V=B5=A82=89 ?>BV: B5;5D>==8E @>7<>2. �@V< B>3>, 5;5:B@>==0 
?>HB0 є 5D5:B82=8< 70A>1>< A?V;:C20==S 4;S ;R459 C @V7=8E <VAFSE, <VAB0E, 
HB0B0E V =02VBP :@0W=0E. 

#@8 2AB0=>2;5==V V=D>@<0FV9=>3> :>=B0:BC  28:>@8AB>2CRBP A8<2>;8 7 
<5B>R >1<V=C B0 @>7C<V==S V=D>@<0FVW. �V4?@02=8: 70:>4>2Cє ?>2V4><;5==S 70 
4>?><>3>R 25@10;P=8E V =525@10;P=8E A8<2>;V2, 0 =09?>H8@5=VH8<8 
A8<2>;0<8 2 =0H><C ?>2AS:45==><C 68BBV є A;>20. 

�=H>R ?5@5H:>4>R 4;S 5D5:B82=>3> >1<V=C V=D>@<0FVєR є =5045:20B=89 
72>@>B=89 729S7>:. /:I> =0 ?@>B8;56=5 ?>2V4><;5==S =5<0є 2V4?>2V4V, <>65 
1CB8 206:> 287=0G8B8, G8 >A>10 >B@8<0;0 28EV4=5 ?>2V4><;5==S B0 7@>7C<V;0 
9>3>. 

(V;PB@C20==S B0:>6 <>65 A?@8G8=8B8 ?@>1;5<8 7V 729S7:>< G5@57 
A?>B2>@5==S ?>2V4><;5==S. �0 ?>B@518 >@30=V70FVS DV;PB@Cє ?>2V4><;5==S, I>1 
=04A8;0B8 ;8H5 B5, I> AB>ACєBPAS ?52=>3> @V2=S, 2V44V;C G8 A53<5=BC >@30=V70FVW. 

�;S ?@8A:>@5==S @CEC V=D>@<0FVW 01> 70157?5G5==S 1V;PH>W SA=>ABV 
?>2V4><;5==S <>6CBP >19є4=C20B8AS 9 A?@>IC20B8AS ?5@54 WE=V< =0?@02;5==S< 
C @V7=V A53<5=B8 >@30=V70FVW. "4=0: B0:89 2V41V@ <>65 ?@8725AB8 4> 
C=5<>6;82;5==S ?5@540GV 206;82>W V=D>@<0FVW 4> V=H8E A5:B>@V2 >@30=V70FVW 01> 
?5@540GV V=D>@<0FVW 7 ?><VB=8< 28:@82;5==S< WW 7<VABC. 

#5@540G0 ?>2V4><;5=P «23>@C» <>65 28:@82;SB8AS G5@57 VA=CRGV @V7=8FV C 
AB0BCA0E 2 >@30=V70FVW. �8IV :5@V2=8:8 <0RBP 1V;PH89 AB0BCA, I> ?@872>48BP 4> 
B5=45=FVW ?>4020B8 W< ;8H5 ?>78B82=C V=D>@<0FVR. *5 <>65 ?@8725AB8 4> B>3>, 
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AB@0E ?>:0@0==S B0 2V4GCBBS <0@=>ABV B0:>W V=VFV0B828. 
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'  �$��&�!�"�" '  �!��� �!&�  

�$" ��%Ь��) &� �" �$*��!�) "$��!���*�� 

 
 0@:5B8=3>289 <5=546<5=B – ?@>F5A 0=0;V7C, ?;0=C20==S, @50;V70FVW V 

:>=B@>;R 70 74V9A=5==S< 70E>4V2, A?@S<>20=8E =0 2AB0=>2;5==S V ?V4B@8<:C 
270є<>283V4=8E 729S7:V2 V7 FV;P>28< @8=:>< 4;S 4>AS3=5==S FV;59 ?V4?@8є<AB20, 
I> VA=Cє C 7030;P=V9 A8AB5<V <5=546<5=BC. [1]. 

�=D>@<0FV9=V B5E=>;>3VW 4>72>;SRBP >?B8<V7C20B8 B0 02B><0B87C20B8 
1030B> <0@:5B8=3>28E ?@>F5AV2, I> 70157?5GCє 1V;PH 5D5:B82=5 28:>@8AB0==S 
@5AC@AV2 >@30=V70FVW.  

�><5@FV9=V >@30=V70FVW – F5 ?V4?@8є<AB20 G8 :><?0=VW, S:V <0RBP 
?@81CB:>2C <5BC. �@><04AP:V >@30=V70FVW – F5 >@30=V70FVW, AB2>@5=V 7 <5B>R 
704>2>;5==S A>FV0;P=8E, :C;PBC@=8E, ?>;VB8G=8E 01> 1;03>4V9=8E ?>B@51 
3@><048 G8 ACA?V;PAB20. 

�><5@FV9=V B0 3@><04AP:V >@30=V70FVW 2V4@V7=SRBPAS 70 :V;P:><0 :;RG>28<8 
E0@0:B5@8AB8:0<8. �><5@FV9=V >@30=V70FVW <0RBP ?@81CB:>2C <5BC B0 
74V9A=RRBP A2>R 4VS;P=VABP 7 <5B>R >B@8<0==S ?@81CB:C 4;S 2;0A=8:V2 G8 
0:FV>=5@V2. �@><04AP:V 6 >@30=V70FVW AB2>@5=V 4;S 704>2>;5==S A>FV0;P=8E, 
:C;PBC@=8E, ?>;VB8G=8E 01> 1;03>4V9=8E ?>B@51 3@><048 G8 ACA?V;PAB20 V <>6CBP 
1CB8 S: ?@81CB:>28<8, B0: V =5?@81CB:>28<8. *V @V7=8FV 287=0G0RBP A?5F8DV:C 
DC=:FV9, FV;59 B0 ?V4E>4V2 4> C?@02;V==S F8<8 42><0 2840<8 >@30=V70FV9.  

�0AB>AC20==S V=D>@<0FV9=8E B5E=>;>3V9 C <0@:5B8=3>2><C <5=546<5=BV 
4>72>;Sє ?V4?@8є<AB20< 5D5:B82=> 0=0;V7C20B8 @8=:>2V B5=45=FVW, AB2>@R20B8 
?5@A>=0;V7>20=V AB@0B53VW B0 ?V428IC20B8 5D5:B82=VABP :><C=V:0FVW 7 :;Vє=B0<8 
G8 0C48B>@VєR. !0@07V, 0:B82=> 28:>@8AB>2CRBP B0:V V=D>@<0FV9=V B5E=>;>3VW: 
0=0;V7 40=8E B0 ?@>3=>7C20==S, F8D@>289 <0@:5B8=3, CRM-A8AB5<8, 0=0;V7 
A>FV0;P=8E <54V0, <0@:5B8=3 C A53<5=BV �=B5@=5B @5G59 (�>&), 0=0;VB8:0 Big Data 
2 <0@:5B8=3C, 1;>:G59= C <0@:5B8=3C B>I>. 

�0AB>AC20==S V=D>@<0FV9=8E B5E=>;>3V9 2 >1>E B8?0E >@30=V70FV9 
?V4B@8<Cє WE=R 4VS;P=VABP =0 @8=:C B0 A?@8Sє 4>AS3=5==R WE=VE FV;59. 
�><5@FV9=V >@30=V70FVW 28:>@8AB>2CRBP 0=0;V7 40=8E 4;S >?B8<V70FVW C?@02;V==S 
70?0A0<8 B0 @>7@>1:8 =>28E ?@>4C:BV2, B>4V S: 3@><04AP:V >@30=V70FVW 240RBPAS 
4> F8D@>28E <0@:5B8=3>28E :0<?0=V9 B0 <>=VB>@8=3C A>FV0;P=8E <5@56 4;S 
70;CG5==S C2038 B0 ?V4B@8<:8 A2>єW :0<?0=VW. �@V< B>3>, >18420 B8?8 >@30=V70FV9 
28:>@8AB>2CRBP CRM-A8AB5<8 4;S ?>:@0I5==S :><C=V:0FVW B0 >1A;C3>2C20==S 
A2>WE :;Vє=BV2. &0:89 @V7=><0=VB=89 ?V4EV4 45<>=AB@Cє 5D5:B82=VABP 
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28:>@8AB0==S V=D>@<0FV9=8E B5E=>;>3V9 C @V7=8E AD5@0E 1V7=5AC B0 
3@><04AP:>3> A5:B>@C. 

� @>728B:>< V=D>@<0FV9=8E B5E=>;>3V9 ?V428ICєBPAS 7=0G8<VABP 
2V7C0;V70FVW 40=8E, >A:V;P:8 3@0DVG=5 ?@54AB02;5==S 40=8E ;53H5 A?@89<0єBPAS 
B0 >4@07C ?@825@B0є C203C 4> ?@>1;5< (=0?@8:;04, =0 3@0DV:C >4@07C 1C45 284=> 
@V7:5 7<5=H5==S A?>6820GV2). �8E>4SG8 7 FP>3>, 4>@5G=> 1C45 @>73;S=CB8 45S:V 
V=AB@C<5=B8 2V7C0;V70FVW (B01;. 1): 

 
&01;8FS 1 – �=D>@<0FV9=V B5E=>;>3VW, S:V 70AB>A>2CRBPAS 4;S 2V7C0;V70FVW 40=8E 

!0720 "?8A 

Google Data Studio 

�57:>HB>2=89 251-A5@2VA, AB2>@5=89 :><?0=VєR Google, I> 4>72>;Sє 
AB2>@R20B8 B0 2V4>1@060B8 2V7C0;P=V 72VB8 B0 V=B5@0:B82=V ?0=5;V 
4;S 0=0;V7C 40=8E. *59 V=AB@C<5=B @>18BP 25;8:89 >1AS3 40=8E 

1V;PH 7@>7C<V;8<, 4>?><030RG8 1V7=5A-:>@8ABC20G0<, <0@:5B>;>30< 
B0 0=0;VB8:0< ;53:> 2V7C0;V7C20B8, 0=0;V7C20B8 B0 4V;8B8AS 40=8<8 7 

V=H8<8. 

Tableau 

*5 V=AB@C<5=B 4;S 0=0;V7C B0 2V7C0;V70FVW 40=8E, S:89 4>72>;Sє 
AB2>@R20B8 48=0<VG=V 72VB8, 3@0DV:8 B0 ?0=5;V 4;S ?@89=SBBS 

@VH5=P. �V= H8@>:> 28:>@8AB>2CєBPAS :><?0=VS<8 B0 D0EV2FS<8 7 
@V7=8E 30;C759 4;S 282G5==S 40=8E, 28S2;5==S B5=45=FV9, 0 B0:>6 
4;S ?@54AB02;5==S @57C;PB0BV2 0=0;V7C C 7@>7C<V;V9 D>@<V. 

Power BI 

*5 ?>BC6=89 V=AB@C<5=B 4;S 0=0;V7C 1V7=5AC B0 2V7C0;V70FVW 40=8E, 
@>7@>1;5=89 :><?0=VєR Microsoft. Power BI 4>72>;Sє :>@8ABC20G0< 
718@0B8, 0=0;V7C20B8 B0 2V4>1@060B8 40=V 7 @V7=8E 465@5; C D>@<V 
V=B5@0:B82=8E 72VBV2 B0 40H1>@4V2. �024S:8 H8@>:><C DC=:FV>=0;C 
4;S 0=0;V7C B0 <>=VB>@8=3C 40=8E, 2V= :>@8ABCєBPAS 25;8:>R 
?>?C;S@=VABR A5@54 D0EV2FV2 C 30;C7V 1V7=5A-V=B5;5:BC. 

�65@5;>: A:;045=> 02B>@>< =0 >A=>2V [2] 
 
�=D>@<0FV9=V B5E=>;>3VW 2V4V3@0RBP 206;82C @>;P C <0@:5B8=3>2><C 

<5=546<5=BV S: 3@><04AP:8E, B0: V :><5@FV9=8E >@30=V70FV9. �0AB>AC20==S F8E 
B5E=>;>3V9 4>72>;Sє ?V4?@8є<AB20< 5D5:B82=> 0=0;V7C20B8 @8=:>2V B5=45=FVW, 
AB2>@R20B8 ?5@A>=0;V7>20=V AB@0B53VW B0 ?V428IC20B8 5D5:B82=VABP :><C=V:0FVW 7 
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INFORMATION TECHNOLOGIES FOR MONITORING CROP YIELDS 

BASED ON SATELLITE IMAGE DATA ANALYSIS 

 
With the increasing global population and the need for sustainable food 

production, monitoring crop yields has become crucial for ensuring food security and 
efficient resource management. Traditional methods of crop yield estimation, such as 
field surveys and manual sampling, are often time-consuming, labor-intensive, and 
prone to errors. The advent of satellite remote sensing technologies and advanced 
image processing techniques has revolutionized the way crop yields are monitored and 
assessed. This report aims to explore various information technologies that utilize 
satellite image data analysis for monitoring crop yields and their real-life applications. 

1. Remote sensing technologies, particularly satellite imagery, form the 
cornerstone of modern crop yield monitoring systems. Satellites equipped with 
specialized sensors capture multispectral and hyperspectral images of the Earth9s 
surface, providing valuable information about vegetation health, soil moisture, and 
other factors that influence crop growth and yield. For example, The Landsat program, 
operated by NASA and the United States Geological Survey (USGS), has been 
providing continuous satellite imagery of the Earth9s surface since the 1970s. Landsat 
satellites capture high-resolution multispectral images that are widely used for 
monitoring crop yields, land use, and environmental changes. 

2. Vegetation indices are mathematical calculations derived from satellite image 
data that quantify the greenness, density, and health of vegetation. These indices are 
widely used for monitoring crop growth, yield estimation, and identifying stress factors 
such as drought or disease. The Normalized Difference Vegetation Index (NDVI) is 
one of the most widely used vegetation indices. It is calculated from the red and near-
infrared bands of satellite imagery and provides a measure of the photosynthetic 
activity and biomass of vegetation. NDVI is commonly used for crop yield prediction, 
monitoring crop growth stages, and assessing the impact of environmental factors on 
crop performance. 

3. Crop simulation models are computer programs that simulate the growth and 
development of crops based on various environmental and management factors. These 
models integrate satellite image data, meteorological data, soil data, and other relevant 
information to estimate crop yields and predict potential yield losses due to stress 
factors. The Decision Support System for Agrotechnology Transfer (DSSAT) is a 
widely used crop simulation model developed by the University of Florida and other 
collaborators. DSSAT incorporates satellite-derived data, such as vegetation indices 
and soil moisture estimates, to simulate crop growth and predict yields for various crop 
types under different environmental conditions. 
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4. Machine learning and artificial intelligence (AI) techniques have 
revolutionized the analysis of satellite image data for crop yield monitoring. These 
techniques can handle large volumes of data, identify complex patterns, and provide 
accurate yield predictions by learning from historical data and integrating multiple 
sources of information. Researchers at the University of Illinois have developed a 
machine learning model called "DeepYield" that combines satellite imagery, weather 
data, and crop management practices to predict crop yields at a high spatial resolution. 
The model utilizes deep learning algorithms to extract relevant features from satellite 
images and integrate them with other data sources, providing accurate yield estimates 
for individual fields or even sub-field regions. 

5. Cloud Computing and Big Data Analytics is popular because of the large 
volumes of satellite image data and the complexity of analyses required for crop yield 
monitoring demand significant computational resources and data storage capabilities. 
Cloud computing and big data analytics platforms have emerged as essential tools for 
processing and analyzing these massive datasets efficiently. Google Earth Engine is a 
cloud-based platform that provides access to petabytes of satellite imagery and 
geospatial datasets, along with powerful computational resources for processing and 
analyzing this data. Researchers and organizations worldwide have leveraged Google 
Earth Engine for monitoring crop yields, mapping crop types, and assessing the impact 
of climate change on agricultural production. 

6. Web-based platforms and decision support systems have been developed 
to integrate various information technologies and provide user-friendly interfaces for 
farmers, agronomists, and policymakers to access and interpret crop yield monitoring 
data. The Food and Agriculture Organization9s (FAO) WaterProductivity Open-access 
portal (WaPOR) is a web-based platform that uses satellite data to monitor agricultural 
water productivity and crop yields at various spatial scales. WaPOR provides maps, 
charts, and analytical tools to support decision-making for sustainable water 
management and agricultural production. 

The technologies discussed in this report for monitoring crop yields based on 
satellite image data analysis have already made significant strides in improving 
agricultural productivity and resource management. However, the field of remote 
sensing and geospatial analytics continues to evolve rapidly, offering exciting 
opportunities for further advancements and innovations. 

One promising area of development is the integration of multiple data sources, 
including satellite imagery, unmanned aerial vehicle (UAV) data, ground-based 
sensors, and crowdsourced information. By combining these diverse data streams, crop 
yield monitoring systems can achieve higher spatial and temporal resolutions, enabling 
more granular and localized assessments. This multi-source approach can also enhance 
the accuracy and robustness of yield predictions by cross-validating and 
complementing data from different sources. 

Another emerging trend is the increasing use of hyperspectral and thermal 
imaging sensors, which can provide more detailed information about crop health, 
nutrient status, and water stress. These advanced imaging technologies, coupled with 
machine learning algorithms, can help identify early signs of stress or disease, enabling 
timely interventions and potentially mitigating yield losses. 
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Furthermore, the advent of new satellite constellations and small satellite 
technologies is expected to significantly improve the availability and frequency of 
high-resolution imagery. With more frequent data acquisition, crop yield monitoring 
systems can better capture the dynamic nature of crop growth and respond rapidly to 
changing conditions, enabling more proactive and adaptive management strategies. 

Cloud computing and big data analytics will continue to play a crucial role in 
handling the ever-increasing volume of satellite and geospatial data. Advanced 
computational techniques, such as deep learning and parallel computing, will be 
essential for extracting valuable insights from these massive datasets in a timely and 
efficient manner. 

Finally, the development of user-friendly web-based platforms and decision 
support systems will be instrumental in making crop yield monitoring technologies 
accessible to a wider range of stakeholders, including smallholder farmers and 
agricultural extension services. These platforms can integrate various data sources, 
analytical tools, and advisory components, empowering users with actionable 
information for optimizing crop management practices and maximizing yields. 

As the global demand for food continues to rise, the integration of satellite image 
data analysis and advanced information technologies will become increasingly vital for 
sustainable agricultural production. By leveraging these technologies and fostering 
interdisciplinary collaborations among scientists, technologists, and agricultural 
experts, we can unlock the full potential of crop yield monitoring and contribute to 
food security, environmental sustainability, and economic development. 
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ТеE=оло7VW 5локGе9= 6 47Dо68Dо5=8Fт6V

• EкоDоGе==O G4Eу пDо6еде==O у7од
• ко=тDоль OкоEтV пDодукFVW
• 74по5V74==O D4льE8DVк4FVW пDодукFVW
• пVд68Iе==O OкоEтV пDодукFVW
• пDо7оDVEть опеD4FV9
• оD74=V74FVO л4=FN74 поEт4G4==O
• 6VдEте6у64=VEть л4=FN74 поEт4G4==O
• EпDоIе==O 75уту пDодукFVW
• о5V7=4=VEть Eпо6864GV6 т4 пVд68Iе==O WE=ьоW 74до6оле=оEтV
• 7=86е==O 7474ль=8E 68тD4т т4 ко<VEVW 74 тD4=74кFVW
• 7<е=Hе==O 74ле6=оEтV 6Vд поEеDед=8кV6
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%CG0A=0 AV;PAP:>3>A?>40@AP:0 @>1>B>B5E=V:0 2V4V3@0є 206;82C @>;P C 
28@VH5==V ?@>1;5<8 45DVF8BC @>1>G>W A8;8, I> ?>AB0є ?5@54 03@>28@>1=8:0<8, 
H;SE>< 02B><0B870FVW @V7=><0=VB=8E 1V7=5A-?@>F5AV2, B0:8E S: 71V@ ?;>4V2, 
718@0==S 2@>60R, ?>A04:0, >1?@8A:C20==S, ?>AV2, @8E;5==S B0 ?@>?>;R20==S. 
�=4CAB@VS AV;PAP:>3> 3>A?>40@AB20 7@>AB0RG5 28:>@8AB>2Cє @>1>B>B5E=V:C 4;S 
5D5:B82=>W 02B><0B870FVW ?>2B>@R20=8E 70240=P =0 ?>;V, 2:;RG0RG8 02B>=><=V 
B0 =0?V202B>=><=V B@0:B>@8 7 ?V4B@8<:>R GPS 4;S 718@0==S 2@>60R V B@0:B>@8, 
>A=0I5=V B5E=>;>3VєR 02B><0B8G=>3> :5@C20==S 4;S ?>;53H5==S =02V30FVW. 
�2B><0B87>20=V A8AB5<8 C?@02;V==S B20@8==8FB2><, B0:V S: 02B><0B8G=V 2038, 
V=:C10B>@8, 4>W;P=V 0?0@0B8 B0 02B><0B8G=V 3>4V2=8FV, 4>72>;SRBP 
03@>28@>1=8:0< @0FV>=0;V7C20B8 28@>1=8GV ?@>F5A8 B0 ?V428IC20B8 7030;P=C 
?@>4C:B82=VABP, C=8:0RG8 B5E=VG=8E ?><8;>: [2]. 

�8:>@8AB0==S HBCG=>3> V=B5;5:BC B0 �=B5@=5BC @5G59 C AV;PAP:><C 
3>A?>40@AB2V A?@8Sє ?@>3=>7C20==R ?>3>4=8E C<>2, 2@>609=>ABV B0 FV= =0 
?@>4C:FVR, 0 B0:>6 4>?><030є C ?;0=C20==V ?>AV2V2, A?@8SRG8 ?@89=SBBR 
AB@0B53VG=8E C?@02;V=AP:8E @VH5=P 03@>28@>1=8:0<8. +0B-1>B8, 70A=>20=V =0 
HBCG=><C V=B5;5:BV, =040RBP 28@>1=8:0< ?@>?>78FVW B0 @5:><5=40FVW. 
�8:>@8AB0==S 0;3>@8B<V2 HBCG=>3> V=B5;5:BC B0 <0H8==>3> =02G0==S A?@>ICє 
?@>F5A V45=B8DV:0FVW 0=><0;V9 B0 E2>@>1 C @>A;8= V B20@8=, I> 4>72>;Sє 2G0A=> 
28S2;SB8 WE B0 ?@89<0B8 2V4?>2V4=V 70E>48. 

 
%?8A>: 28:>@8AB0=8E 465@5; 

1. �>30H:> ". �. �>A;V465==S >A>1;82>AB59 AB0=>2;5==S 9 @>728B:C 
=0FV>=0;P=>W V==>20FV9=>W A8AB5<8 ':@0W=8. �VA=8: '5@=V25FL:>3> B>@3>25;L=>-
5:>=><VG=>3> V=AB8BCBC. �:>=><VG=V =0C:8. �8?. 1 (53). 2014, %. 259–270. 

2. &0@0AR: �., �0<0;V9 �. &@5=48 F8D@>2V70FVW AV;PAP:>3>A?>40@AP:8E 
?V4?@8є<AB2 ':@0W=8. �VA=8: �8W2AL:>3> =0FV>=0;L=>3> B>@3>25;L=>-
5:>=><VG=>3> C=V25@A8B5BC. 2021. № 5. %. 72–85.  

DOI: http://doi.org/10.31617/visnik.knute.2021(139)05  
3. /F:528G �. �., �@0A=>AB0=>20 !. �. *8D@>2V B5E=>;>3VW C 

?V4?@8є<=8FP:V9 4VS;P=>ABV. �:>=><VG=89 2VA=8: �=V?@>2AL:>W ?>;VB5E=V:8. 2021. 
№ 1. %. 38-44.  

DOI: https://doi.org/10.33271/ebdut/73.038  
  

https://doi.org/10.33271/ebdut/73.038
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�5=3C@0 �. "., 
74>1C20G 28I>W >A2VB8 A?5FV0;P=>ABV 122 �><?9RB5@=V =0C:8 

!0C:>289 :5@V2=8:: #0@E><5=:> ". ..,  
:0=4. DV7-<0B. =0C:., 4>F5=B :0D54@8 5:>=><VG=>W :V15@=5B8:8, 

:><?9RB5@=8E =0C: B0 V=D>@<0FV9=8E B5E=>;>3V9 
 8:>;0W2AP:89 =0FV>=0;P=89 03@0@=89 C=V25@A8B5B, <.  8:>;0W2 

 
PYTHON-%�$�#&� ��/ ��"$' &� �!����' ��!�)  

#$" ��� �&�+!� ' "�� ��/ ���"$' !�����Ь, #$���&!�) 
�'�Ь&'$ ��/ ��$"-'��!!/ 

 

� ACG0A=><C A2VBV 7<V=0 :;V<0BC B0 WW 2?;82 =0 AV;PAP:5 3>A?>40@AB2> AB0RBP 
2A5 1V;PH 0:BC0;P=8<8 ?@>1;5<0<8. �81V@ =091V;PH ?@840B=8E :C;PBC@ 4;S 
28@>IC20==S 2 ?52=><C @53V>=V 70;568BP 2V4 1030BP>E :;V<0B8G=8E D0:B>@V2, 
B0:8E S: B5<?5@0BC@0, >?048, 2>;>3VABP �@C=BC B0 ?>2VB@S. �1V@ B0 0=0;V7 40=8E 
?@> FV D0:B>@8 є :;RG>28< 5B0?>< 4;S ?@89=SBBS >1�@C=B>20=8E @VH5=P C 
AV;PAP:>3>A?>40@AP:V9 30;C7V. 

Python – F5 ?>BC6=0 <>20 ?@>3@0<C20==S, S:0 4>72>;Sє AB2>@R20B8 
A:@8?B8 4;S 02B><0B870FVW ?@>F5AV2 71>@C, >1@>1:8 B0 0=0;V7C 40=8E. ' FV9 
4>?>2V4V <8 @>73;S=5<> 45:V;P:0 ?@8:;04V2 A:@8?BV2 =0 Python 4;S 71>@C 40=8E 
?@> :;V<0B8G=V C<>28 7 @V7=8E 465@5;, B0:8E S: <5B5>@>;>3VG=V AB0=FVW, 
AC?CB=8:>2V 7=V<:8 B0 >=;09=-A5@2VA8, 0 B0:>6 S: 0=0;V7C20B8 FV 40=V 4;S 281>@C 
=091V;PH ?@840B=8E :C;PBC@ 4;S 28@>IC20==S. 

$>73;S=5<> 45:V;P:0 A?>A>1V2 28:>@8AB0==S Python 4;S 71>@C 40=8E ?@> 
:;V<0B8G=V C<>28.  

1.  >6=0 =0?8A0B8 Python-A:@8?B 4;S ?0@A8=3C 251-A09BV2 
<5B5>@>;>3VG=8E A;C61 G8 V=H8E @5AC@AV2, I> <VABSBP 40=V ?@> B5<?5@0BC@C, 
>?048, 2>;>3VABP ?>2VB@S B>I>. �;S FP>3> 70728G09 28:>@8AB>2CRBPAS 1V1;V>B5:8, 
B0:V S: BeautifulSoup 01> Scrapy. 

2. �030B> <5B5>@>;>3VG=8E A;C61 B0 >@30=V70FV9 ?@>?>=CRBP API 4;S 
4>ABC?C 4> A2>WE 40=8E. �0 4>?><>3>R Python <>6=0 =04A8;0B8 70?8B8 4> F8E 
API B0 >B@8<C20B8 2V4?>2V4=V :;V<0B8G=V 40=V C AB@C:BC@>20=><C D>@<0BV, 
=0?@8:;04 JSON 01> XML. 

3. /:I> C 20A є 4>ABC? 4> <5B5>@>;>3VG=8E 40BG8:V2, 28 <>65B5 
28:>@8AB>2C20B8 Python 4;S 71>@C 40=8E 157?>A5@54=P> 7 =8E. �V1;V>B5:8, B0:V S: 
PySerial, 4>72>;SRBP 270є<>4VSB8 7 40BG8:0<8 G5@57 ?>A;V4>2=V ?>@B8 01> V=HV 
V=B5@D59A8. 

4. �=>4V :;V<0B8G=V 40=V 4>ABC?=V C 283;S4V D09;V2 (CSV, Excel B>I>). 
Python <>6=0 28:>@8AB>2C20B8 4;S G8B0==S, >1@>1:8 B0 0=0;V7C F8E D09;V2 70 
4>?><>3>R 1V1;V>B5:, =0?@8:;04, Pandas 01> csv. 

5. �0 4>?><>3>R Python <>6=0 AB2>@8B8 251-A:@0?5@8 01> 1>BV2, S:V 1C4CBP 
02B><0B8G=> 718@0B8 :;V<0B8G=V 40=V 7 @V7=8E 465@5;, B0:8E S: A>FV0;P=V <5@56V, 
D>@C<8 G8 =02VBP 5;5:B@>==V ;8AB8. 



94 

*V A?>A>18 4>72>;SRBP 5D5:B82=> >B@8<C20B8 @V7=><0=VB=V :;V<0B8G=V 
40=V 7 1030BP>E 465@5; 70 4>?><>3>R Python. �V1@0=V 40=V ?>BV< <>6=0 
0=0;V7C20B8, 2V7C0;V7C20B8 01> 28:>@8AB>2C20B8 4;S V=H8E FV;59. 

#VA;S 71>@C :;V<0B8G=8E 40=8E 70 4>?><>3>R Python, WE <>6=0 >1@>1;SB8 
B0 0=0;V7C20B8 @V7=8<8 A?>A>10<8. !0?@8:;04, >G8IC20B8 B0 D>@<0BC20B8 40=V 
<>6=0 7 28:>@8AB0==S< 1V1;V>B5: pandas B0 numpy 4;S ?5@5B2>@5==S 40=8E C 
7@CG=89 D>@<0B (DataFrame). �V7C0;V7C20B8 40=V <>6=0 7 28:>@8AB0==S< 
1V1;V>B5: matplotlib B0 seaborn, I> 4>72>;SRBP AB2>@R20B8 @V7=><0=VB=V 3@0DV:8 
B0 4V03@0<8 (;V=V9=V 3@0DV:8, 3VAB>3@0<8, 4V03@0<8 @>7AVR20==S B>I>). &0:>6 
<>6=0 @>18B8 AB0B8AB8G=89 0=0;V7 70 4>?><>3>R DC=:FV9 pandas B0 1V1;V>B5:8 
statsmodels 4;S @>7@0EC=:C >?8A>28E AB0B8AB8: (A5@54=є, <54V0=0, AB0=40@B=5 
2V4E8;5==S), ?5@52V@:8 AB0B8AB8G=8E 3V?>B57 (=0?@8:;04, ?>@V2=S==S A5@54=VE 
B5<?5@0BC@ <V6 @>:0<8), :>@5;SFV9=>3> 0=0;V7C (287=0G5==S 72'S7:C <V6 
B5<?5@0BC@>R B0 V=H8<8 D0:B>@0<8). �A5 1V;PH ?>?C;S@=8< AB0є <0H8==5 
=02G0==S 7 <5B>R ?>1C4>28 @53@5AV9=8E <>45;59 4;S ?@>3=>7C20==S 
B5<?5@0BC@8, >?04V2 B>I> (sklearn, xgboost), :;0AB5@870FVW 4;S 28S2;5==S AE>68E 
:;V<0B8G=8E 7>=, 28S2;5==S 0=><0;V9 C 40=8E (5:AB@5<0;P=V ?>3>4=V S28I0). 
"B65, Python =040є 1030B> ?>BC6=8E V=AB@C<5=BV2 4;S >1@>1:8 B0 0=0;V7C 
@V7=><0=VB=8E :;V<0B8G=8E 40=8E, 2V4 107>2>3> >G8I5==S 4> A:;04=>3> 
<>45;R20==S B0 <0H8==>3> =02G0==S. 

"B@8<0=V 40=V 4>72>;SRBP AV;P3>A?28@>1=8:0< ?@89<0B8 >1�@C=B>20=V 
@VH5==S I>4> 281>@C :C;PBC@ =0 >A=>2V :;V<0B8G=8E 40=8E B0 ?@>3=>7V2. 

$>73;S=5<> ?@8:;048 A:@8?BV2 <>2>R ?@>3@0<C20==S Python. 
1. �1V@ 40=8E 7 API <5B5>@>;>3VG=>W AB0=FVW 

import requests 
# �87=0G0є<> ?0@0<5B@8 70?8BC 
api_key = "YOUR_API_KEY" 
location = "Kyiv,UA" 
start_date = "2022-01-01" 
end_date = "2022-12-31" 
# (>@<Cє<> URL 70?8BC 
url = 
f"https://api.example.com/data?key={api_key}&location={location}&start
={start_date}&end={end_date}" 
# �V4?@02;Sє<> 70?8B V >B@8<Cє<> 40=V 
response = requests.get(url) 
data = response.json() 
# "1@>1;Sє<> 40=V 
for day in data: 
    date = day["date"] 
    temp = day["temperature"] 
    precipitation = day["precipitation"] 
# �15@V30є<> 01> >1@>1;Sє<> 40=V 

2. �V7C0;V70FVS 40=8E ?@> B5<?5@0BC@C B0 >?048 
import matplotlib.pyplot as plt 
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# �0=V ?@> B5<?5@0BC@C B0 >?048 
dates = [...] # A?8A>: 40B 
temperatures = [...] # A?8A>: B5<?5@0BC@ 
precipitation = [...] # A?8A>: 7=0G5=P >?04V2 
# %B2>@Rє<> 3@0DV:8 
fig, ax1 = plt.subplots() 
# �@0DV: B5<?5@0BC@8 
ax1.plot(dates, temperatures, color=8r9) 
ax1.set_xlabel(8Date9) 
ax1.set_ylabel(8Temperature (°C)9, color=8r9) 
ax1.tick_params(8y9, colors=8r9) 
# �@0DV: >?04V2 
ax2 = ax1.twinx() 
ax2.bar(dates, precipitation, color=8b9, alpha=0.5) 
ax2.set_ylabel(8Precipitation (mm)9, color=8b9) 
ax2.tick_params(8y9, colors=8b9) 
plt.show() 

3. �=0;V7 G0A>28E @S4V2 4;S 28S2;5==S B@5=4V2 
import pandas as pd 
from statsmodels.tsa.seasonal import seasonal_decompose 
# �020=B06Cє<> 40=V C DataFrame 
data = pd.read_csv("climate_data.csv", parse_dates=["date"], 
index_col="date") 
# �5:><?>78FVS G0A>2>3> @S4C 
result = seasonal_decompose(data["temperature"], model="additive", 
period=12) 
# �V7C0;V70FVS :><?>=5=BV2 
result.plot() 
plt.show() 

%B2>@5==S Python-A:@8?BV2 4;S 71>@C B0 0=0;V7C 40=8E ?@> :;V<0B8G=V 
C<>28 2V4V3@0є 206;82C @>;P C 281>@V =091V;PH ?@840B=8E :C;PBC@ 4;S 
28@>IC20==S. �8:>@8AB>2CRG8 @V7=V 1V1;V>B5:8 B0 V=AB@C<5=B8 Python, <>6=0 
02B><0B87C20B8 ?@>F5A 71>@C 40=8E 7 @V7=8E 465@5;, B0:8E S: API 
<5B5>@>;>3VG=8E AB0=FV9, 251-AB>@V=:8 B0 D09;8 40=8E. 

#VA;S 71>@C 40=8E, WE =5>1EV4=> >1@>18B8 B0 ?@>0=0;V7C20B8 70 4>?><>3>R 
@V7=8E <5B>4V2, B0:8E S: >G8I5==S, ?5@5B2>@5==S, 2V7C0;V70FVS, 0=0;V7 G0A>28E 
@S4V2 B0 :>@5;SFV9=89 0=0;V7. *V <5B>48 4>72>;SRBP 28S28B8 B5=45=FVW, 
70:>=><V@=>ABV B0 729S7:8 <V6 :;V<0B8G=8<8 D0:B>@0<8 B0 2@>609=VABR :C;PBC@. 

!0 >A=>2V 0=0;V7C 40=8E <>6=0 7@>18B8 >1�@C=B>20=V @5:><5=40FVW I>4> 
281>@C =091V;PH ?@840B=8E :C;PBC@ 4;S 28@>IC20==S 2 ?52=><C @53V>=V, 
2@0E>2CRG8 WE :;V<0B8G=V 28<>38 B0 D0:B8G=V :;V<0B8G=V C<>28. *5 4>?><>65 
AV;PAP:>3>A?>40@AP:8< 28@>1=8:0< ?V428I8B8 5D5:B82=VABP 28@>1=8FB20 B0 
040?BC20B8AS 4> 7<V= :;V<0BC. 
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�030;><, Python є ?>BC6=8< V=AB@C<5=B>< 4;S AB2>@5==S A:@8?BV2 4;S 
71>@C B0 0=0;V7C 40=8E ?@> :;V<0B8G=V C<>28, I> @>18BP 9>3> FV==8< @5AC@A>< 
4;S AV;PAP:>3>A?>40@AP:>W 30;C7V. 

 
%?8A>: 28:>@8AB0=8E 465@5; 

1. �20=V9GC:, �. #. %8AB5<0 ?@>3=>7C20==S <5B5>@>;>3VG=8E C<>2 =0 >A=>2V 
<5B>4V2 0=0;V7C 40=8E B0 HBCG=>3> V=B5;5:BC : <03VAB5@AP:0 48A. : 124 %8AB5<=89 
0=0;V7 / �20=V9GC: �@A5= #02;>28G. �8W2, 2024. 76 A. 

URI: https://ela.kpi.ua/handle/123456789/644  

2. +5@=>2 �.�. %8AB5<0 ?;0=C20==S V 0=0;V7C 4;S >B@8<0==S 
<0:A8<0;P=>3> 2@>60R 7 ?52=>W B5@8B>@VW: <03VAB5@AP:0 @>1>B0, A?5FV0;P=VABP 
123 �><?9RB5@=0 V=65=5@VS / �.�. +5@=>2. �0?>@V66S: !' «�0?>@V7P:0 
?>;VB5E=V:0», 2023. c.60.  

URL: http://eir.zntu.edu.ua/handle/123456789/1146  
3.  0=0G5=:>  . �. �>A;V465==S <5B>4V2 <0H8==>3> =02G0==S 4;S 

?@>3=>7C20==S ?>3>4=8E C<>2 : ?>SA=R20;P=0 70?8A:0 4> 0B5AB0FV9=>W @>1>B8 
74>1C20G0 28I>W >A2VB8 =0 4@C3><C (<03VAB5@AP:><C) @V2=V, A?5FV0;P=VABP 121 – 
�=65=5@VS ?@>3@0<=>3> 70157?5G5==S /  . �.  0=0G5=:>;  -2> >A2VB8 V =0C:8 
':@0W=8, )0@:V2. =0F. C=-B @04V>5;5:B@>=V:8. )0@:V2, 2021. 72 A. 

URI: https://openarchive.nure.ua/handle/document/188647 
  

http://eir.zntu.edu.ua/handle/123456789/1146
https://openarchive.nure.ua/handle/document/188647


97 

�8H=52Aь:89 ". "., 
74>1C20G 28I>W >A2VB8 A?5FV0;P=>ABV 122 �><?9RB5@=V =0C:8 

!0C:>289 :5@V2=8:: )8;ь:> �. �., 
AB0@H89 28:;040G :0D54@8 5:>=><VG=>W :V15@=5B8:8,  
:><?9RB5@=8E =0C: B0 V=D>@<0FV9=8E B5E=>;>3V9, 

 8:>;0W2AP:89 =0FV>=0;P=89 03@0@=89 C=V25@A8B5B, <.  8:>;0W2 
 

 �&"�� +�%��Ь!"�" �!����' � ��"!" �*� 
 
+8A5;P=89 0=0;V7 2 5:>=><VFV >E>?;Rє H8@>:89 A?5:B@ <5B>4V2, I> 

28:>@8AB>2CRBPAS 4;S >1@>1:8 40=8E B0 >B@8<0==S 28A=>2:V2 7 5:>=><VG=8E 
<>45;59. �V4 AB0B8AB8G=8E <5B>4V2 4> <0B5<0B8G=>3> ?@>3@0<C20==S, G8A5;P=89 
0=0;V7 4>?><030є 5:>=><VAB0< 0=0;V7C20B8 B0 ?@>3=>7C20B8 @V7=><0=VB=V 0A?5:B8 
5:>=><V:8. 

':@0W=AP:V 2G5=V 0:B82=> 4>A;V46CRBP ?@>1;5<8 G8A5;P=>3> 0=0;V7C 2 
5:>=><VFV. �5S:V 7 =092V4><VH8E C:@0W=AP:8E 5:>=><VABV2, S:V ?@0FR20;8 C FV9 
30;C7V, 2:;RG0RBP: 

– �>;>48<8@ �@83>@>28G �@CH:> – 2V4><89 C:@0W=AP:89 5:>=><VAB, S:89 
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?C1;VG=>3> C?@02;V==S: 70@C1V6=89 4>A2V4 B0 2VBG87=S=V @50;VW.  

URL:http://www.dy.nayka.com.ua/pdf/7_2020/52.pdf 
3. !0FV>=0;P=89 V=AB8BCB AB@0B53VG=8E 4>A;V465=P. &"#-10 5;5:B@>==8E 

A5@2VAV2 4;S 4>?><>38 C:@0W=FS< ?V4 G0A 2V9=8.  
URL:https://niss.gov.ua/news/komentari-ekspertiv/top-10-elektronnykh-
servisiv-dlya-dopomohy-ukrayintsyam-pid-chas-viyny 
4. !0FV>=0;P=89 V=AB8BCB AB@0B53VG=8E 4>A;V465=P. *8D@>20 

B@0=AD>@<0FVS 5:>=><V:8 ':@0W=8 2 C<>20E 2V9=8. �>2B5=P 2023 @>:C.  
URL:https://niss.gov.ua/news/komentari-ekspertiv/tsyfrova-transformatsiya-
ekonomiky-ukrayiny-v-umovakh-viyny-zhovten-2023 
5. �01V=5B <V=VAB@V2 ':@0W=8. �5S:V ?8B0==S DC=:FV>=C20==S ?@02>2>3> 

@568<C �VS %VBV C 729S7:C V7 22545==S< 2>є==>3> AB0=C 2 ':@0W=V. ?>AB0=>20 2V4 
29 15@57=S 2022 @. № 382.  

URL:https://www.kmu.gov.ua/npas/deyaki-pitannya-funkcionuvannya-
pravovogo-rezhimu-diya-siti-u-zvyazku-iz-vvedennyam-voyennogo-stanu-v-
ukrayini-382 
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�V4@VEA �. �., 
74>1C20G 28I>W >A2VB8 A?5FV0;P=>ABV 122 �><?9RB5@=V =0C:8 

!0C:>289 :5@V2=8:: &8I5=:> %. �.,  
:0=4.?54.=0C:, 4>F5=B :0D54@8 5:>=><VG=>W :V15@=5B8:8, :><?9RB5@=8E 

=0C: B0 V=D>@<0FV9=8E B5E=>;>3V9 
 8:>;0W2AP:89 =0FV>=0;P=89 03@0@=89 C=V25@A8B5B, <.  8:>;0W2 

 

PYTHON-%�$��%� ��/ ���%&���!!/ &� �"!&$"�. 
&� #�$�&'$!�) $��� �� #$� &$�!%#"$&'��!!� 

,����"#%'�!�) #$"�'�&�� 

 
' ACG0A=><C A2VBV AV;PAP:>3>A?>40@AP:0 ?@>4C:FVS G0AB> B@0=A?>@BCєBPAS 

=0 25;8:V 2V4AB0=V, I> 28<030є 70157?5G5==S =0;56=8E B5<?5@0BC@=8E @568<V2 
4;S 715@565==S S:>ABV B0 A2V6>ABV H284:>?AC2=8E ?@>4C:BV2. #>@CH5==S 
B5<?5@0BC@=>3> @568<C ?V4 G0A B@0=A?>@BC20==S <>65 ?@8725AB8 4> ?AC20==S 
?@>4C:BV2 V 7=0G=8E DV=0=A>28E 2B@0B. �;S 28@VH5==S FVєW ?@>1;5<8 =5>1EV4=> 
@>7@>18B8 5D5:B82=89 A?>AV1 2V4AB565==S B0 :>=B@>;R B5<?5@0BC@8 ?V4 G0A 
B@0=A?>@BC20==S. 

Python, ?>H8@5=0 <>20 ?@>3@0<C20==S, ?@>?>=Cє @V7=><0=VB=V 
V=AB@C<5=B8 B0 1V1;V>B5:8 4;S AB2>@5==S 251-A5@2VAV2 B0 @>1>B8 7 40=8<8.  

#5@52038 28:>@8AB0==S Python-A5@2VAV2 4;S 2V4AB565==S B0 :>=B@>;R 
B5<?5@0BC@=8E @568<V2 ?@8 B@0=A?>@BC20==V H284:>?AC2=8E ?@>4C:BV2: 

1. Python – F5 :@>A?;0BD>@<=0 <>20 ?@>3@0<C20==S, I> 4>72>;Sє 
@>7@>1;SB8 A5@2VA8, S:V <>6CBP ?@0FR20B8 =0 @V7=8E >?5@0FV9=8E A8AB5<0E, 
B0:8E S: Windows, Linux B0 macOS, 157 =5>1EV4=>ABV 2=5A5==S 7=0G=8E 7<V= C :>4. 

2. Python <0є 25;8G57=C :V;P:VABP 1V1;V>B5: B0 D@59<2>@:V2 4;S @>7@>1:8 
251-A5@2VAV2 (=0?@8:;04, Flask, Django), @>1>B8 7 1070<8 40=8E (SQLite, 
PostgreSQL, MySQL), >1@>1:8 40=8E (NumPy, Pandas) B0 1030B> V=H>3>, I> 
?>;53HCє @>7@>1:C B0 V=B53@0FVR @V7=8E :><?>=5=BV2 A8AB5<8. 

3. %8=B0:A8A Python є 4>A8BP ?@>AB8< V 7@>7C<V;8<, I> ?>;53HCє 
=0?8A0==S, G8B0==S B0 ?V4B@8<:C :>4C, >A>1;82> 4;S 25;8:8E ?@>5:BV2. 

4. �024S:8 ?@>AB>BV B0 7@>7C<V;>ABV :>4C, 0 B0:>6 =0S2=>ABV 25;8:>W 
:V;P:>ABV 1V1;V>B5:, @>7@>1:0 Python-A5@2VAV2 <>65 1CB8 H284H>R 2 ?>@V2=S==V 
7 V=H8<8 <>20<8 ?@>3@0<C20==S. 

5. Python-A5@2VA8 <>6=0 ;53:> <0AHB01C20B8 B0 V=B53@C20B8 7 V=H8<8 
A8AB5<0<8, B0:8<8 S: A8AB5<8 <>=VB>@8=3C, A?>2VI5==S B0 0=0;VB8:8. 

6. Python <0є 25;8:C B0 0:B82=C A?V;P=>BC @>7@>1=8:V2, I> A?@8Sє 
?>ABV9=><C @>728B:C <>28 B0 1V1;V>B5:, 0 B0:>6 70157?5GCє ?V4B@8<:C B0 >1<V= 
4>A2V4><. 

$>73;S=5<> @>7@>1:C ?@>AB8E Python-A5@2VAV2 4;S 2V4AB565==S B0 :>=B@>;R 
B5<?5@0BC@=8E @568<V2 ?@8 B@0=A?>@BC20==V H284:>?AC2=8E ?@>4C:BV2. 

1. �51-A5@2VA =0 107V Flask 
from flask import Flask, render_template, request 
import sqlite3 
app = Flask(__name__) 
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# "1@>1:0 70?8BV2 4;S >B@8<0==S 40=8E ?@> B5<?5@0BC@C 
@app.route(8/temperature9, methods=[8POST9]) 
def receive_temperature(): 
    data = request.get_json() 
    temperature = data[8temperature9] 
    timestamp = data[8timestamp9] 
    # �15@V30є<> 40=V ?@> B5<?5@0BC@C 2 107V 40=8E 
    conn = sqlite3.connect(8temperatures.db9) 
    c = conn.cursor() 
    c.execute("INSERT INTO temperatures (temperature, timestamp) 
VALUES (?, ?)", (temperature, timestamp)) 
    conn.commit() 
    conn.close() 
    return 8Temperature data received9 
# �V4>1@065==S ?>B>G=8E B0 VAB>@8G=8E 40=8E ?@> B5<?5@0BC@C 
@app.route(8/9) 
def index(): 
    conn = sqlite3.connect(8temperatures.db9) 
    c = conn.cursor() 
    c.execute("SELECT * FROM temperatures ORDER BY timestamp 
DESC LIMIT 10") 
    temperatures = c.fetchall() 
    conn.close() 
    return render_template(8index.html9, temperatures=temperatures) 
if __name__ == 8__main__9: 
    app.run(host=80.0.0.09, port=5000, debug=True) 

2. �=0;V7 B0 :>=B@>;P B5<?5@0BC@=8E @568<V2 
import sqlite3 
from datetime import datetime, timedelta 
# #V4:;RG5==S 4> 1078 40=8E 
conn = sqlite3.connect(8temperatures.db9) 
c = conn.cursor() 
# �87=0G5==S 4>?CAB8<>3> 4V0?07>=C B5<?5@0BC@ 
min_temp = 2 
max_temp = 8 
# #5@52V@:0 >AB0==VE 40=8E ?@> B5<?5@0BC@C 
c.execute("SELECT temperature, timestamp FROM temperatures ORDER 
BY timestamp DESC LIMIT 1") 
last_temp, last_time = c.fetchone() 
# #5@52V@:0 =0 2V4E8;5==S 2V4 4>?CAB8<>3> 4V0?07>=C 
if last_temp < min_temp or last_temp > max_temp: 
    # �5=5@0FVS A?>2VI5==S 
    time_diff = datetime.now() - datetime.strptime(last_time, 8%Y-%m-%d 
%H:%M:%S9) 
    if time_diff < timedelta(hours=1): 
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        print(f"Warning: Temperature {last_temp}°C is out of range 
({min_temp}-{max_temp}°C)") 
conn.close() 

$>7@>1:0 Python-A5@2VAC 4;S 2V4AB565==S B0 :>=B@>;R B5<?5@0BC@=8E 
@568<V2 ?@8 B@0=A?>@BC20==V H284:>?AC2=8E ?@>4C:BV2 є 206;828< 70240==S< 
4;S 70157?5G5==S S:>ABV B0 157?5:8 ?@>4C:BV2. �8:>@8AB>2CRG8 ?>BC6=V 
V=AB@C<5=B8 Python, B0:V S: Flask 4;S AB2>@5==S 251-A5@2VAC B0 SQLite 4;S 
715@V30==S 40=8E, <>6=0 @>7@>18B8 5D5:B82=C A8AB5<C 4;S 71>@C, 0=0;V7C B0 
<>=VB>@8=3C 40=8E ?@> B5<?5@0BC@C. 

�;RG>28<8 :><?>=5=B0<8 B0:>3> A5@2VAC є: 
1. �51-A5@2VA =0 107V Flask 4;S >B@8<0==S 40=8E ?@> B5<?5@0BC@C 2V4 

40BG8:V2 B0 2V4>1@065==S ?>B>G=8E V VAB>@8G=8E 40=8E. 
2. �070 40=8E SQLite 4;S 715@V30==S 40=8E ?@> B5<?5@0BC@C B0 G0A>2V <VB:8. 
3.  >4C;P 0=0;V7C B0 :>=B@>;R B5<?5@0BC@=8E @568<V2, S:89 28S2;Sє 

2V4E8;5==S 2V4 2AB0=>2;5=8E ?0@0<5B@V2 B0 35=5@Cє A?>2VI5==S C @07V :@8B8G=8E 
A8BC0FV9. 

!02545=V ?@8:;048 :>4C 45<>=AB@CRBP >A=>2=V DC=:FVW A5@2VAC, B0:V S: 
>B@8<0==S 40=8E ?@> B5<?5@0BC@C 2V4 40BG8:V2, 715@V30==S 40=8E C 107V 40=8E, 
2V7C0;V70FVS ?>B>G=8E B0 VAB>@8G=8E 40=8E, 0 B0:>6 0=0;V7 B5<?5@0BC@=8E 
@568<V2 V 35=5@0FVS A?>2VI5=P C @07V 28S2;5==S 2V4E8;5=P. 

&0:89 Python-A5@2VA 70157?5GCє 5D5:B82=89 <>=VB>@8=3 V :>=B@>;P 
B5<?5@0BC@=8E @568<V2 ?V4 G0A B@0=A?>@BC20==S H284:>?AC2=8E ?@>4C:BV2, I> 
4>?><030є 70?>1V3B8 WE ?AC20==R B0 <V=V<V7C20B8 DV=0=A>2V 2B@0B8. �@V< B>3>, 
A8AB5<0 4>72>;Sє 35=5@C20B8 72VB8 ?@> B5<?5@0BC@=V @568<8, I> A?@8Sє 
?@>7>@>ABV B0 ?V472VB=>ABV 2 ;0=FR3C ?>AB0G0==S. 

�030;><, @>7@>1:0 Python-A5@2VAC 4;S 2V4AB565==S B0 :>=B@>;R 
B5<?5@0BC@=8E @568<V2 є 0:BC0;P=8< B0 ?5@A?5:B82=8< @VH5==S< 4;S 
AV;PAP:>3>A?>40@AP:>W 30;C7V, I> 4>72>;Sє ?V428I8B8 S:VABP ?@>4C:FVW, 
70157?5G8B8 157?5:C A?>6820GV2 B0 7<5=H8B8 2B@0B8 ?V4 G0A B@0=A?>@BC20==S. 

 
%?8A>: 28:>@8AB0=8E 465@5; 

1. *81:> �..., �>@>H:> ..�., �>ABRG5=:> �.". #@>3@0<C20==S C Python. 
#@0:B8G=89 :C@A: =02G0;P=89 ?>AV1=8:. +.: ("# �0;8:V=0 %. ., 2022. 180 A. 

2. Controlling Devices by IoT. International Journal of Recent Technology and 
Engineering. 2019. Vol. 8, no. 4. P. 8173-8176.  

URL: https://doi.org/10.35940/ijrte.d8777.118419. 
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�51:> ". "., 
0A?V@0=B :0D54@8 5:>=><VG=>W :V15@=5B8:8,  

:><?9RB5@=8E =0C: B0 V=D>@<0FV9=8E B5E=>;>3V9 
!0C:>289 :5@V2=8:: ,510=V=0 ". �., 

4-@. 5:>=. =0C:, ?@>D5A>@ :0D54@8 5:>=><VG=>W :V15@=5B8:8, 
:><?9RB5@=8E =0C: B0 V=D>@<0FV9=8E B5E=>;>3V9 

 8:>;0W2AP:89 =0FV>=0;P=89 03@0@=89 C=V25@A8B5B, <.  8:>;0W2 
  

���"$�%&�!!/ *�($"��) &�)!"�"���  
��/ �����#�+�!!/ #$"�"�"�Ь+"� ���#��� 

 
�8:>@8AB0==S V=D>@<0FV9=8E B5E=>;>3V9 є :;RG>28< 0A?5:B>< ACG0A=>3> 

03@0@=>3> A5:B>@C. �;>10;P=C ?@>4>2>;PGC 157?5:C <>6=0 ?V428I8B8 H;SE>< 
V=B5=A8DV:0FVW 03@0@=>3> 28@>1=8FB20 70 @0EC=>: 2?@>20465==S ACG0A=8E 
F8D@>28E B5E=>;>3V9. #@03=5==S 4> 71V;PH5==S >1AS3V2 28@>1=8FB20 ?@>4C:FVW 
B0 7=865==S 2B@0B 7C<>28;8 0:B82=89 @>728B>: B5E=>;>3V9 C AV;PAP:><C 
3>A?>40@AB2V. %CG0A=V AV;PAP:>3>A?>40@AP:V A8AB5<8 C?@02;V==S <>6CBP 
28:>@8AB>2C20B8 B0:V 2848 F8D@>28E B5E=>;>3V9, S:: �=B5@=5B @5G59 (IoT), 
2V440;5=5 C?@02;V==S ?>2VB@S=>R B0 =075<=>R 03@>B5E=V:>R B0 @>1>B>B5E=V:>R, 
>1@>1:0 25;8:8E 40=8E (Big Data) B0 <0H8==5 =02G0==S, 35>V=D>@<0FV9=V 
A8AB5<8, 1;>:G59= B5E=>;>3VW.  

�8:>@8AB0==S V=B5@=5BC @5G59 (IoT) 4;S ?@>4>2>;PG>W 157?5:8 2V4:@820є 
=>2V <>6;82>ABV 2 AV;PAP:><C 3>A?>40@AB2V B0 E0@G>2V9 ?@><8A;>2>ABV. %8AB5<8 
IoT 4>72>;SRBP 718@0B8 25;8:V >1AS38 40=8E I>4> C@>60W2, C<>2 715@V30==S 
?@>4C:BV2, B@0=A?>@BC20==S B0 @50;V70FVW. *5 4>72>;Sє 24>A:>=0;8B8 ?@>F5A8 
28@>1=8FB20, 28S28B8 @878:8, >?B8<V7C20B8 28:>@8AB0==S @5AC@AV2, ?V428I8B8 
S:VABP ?@>4C:BV2 B0 E0@G>2C 157?5:C [1].  

&0:V A8AB5<8 <>6CBP 2V4AB56C20B8 B5<?5@0BC@C, 2>;>3VABP, S:VABP ?>2VB@S 
B0 V=HV ?0@0<5B@8 2 CAVE 5B0?0E ?@>4>2>;PG>3> ;0=FR30, 70157?5GCRG8 
>?5@0B82=C @50:FVR =0 1C4P-S:V 0=><0;VW B0 70157?5GCRG8 2V4?>2V4=VABP 
AB0=40@B0< S:>ABV B0 157?5:8. � @57C;PB0BV, 28:>@8AB0==S IoT A?@8Sє 
?>:@0I5==R 5D5:B82=>ABV, 7=865==R 2B@0B C@>60R B0 ?@>4C:FVW, 0 B0:>6 
70157?5G5==R A?>6820GV2 157?5G=8<8 B0 S:VA=8<8 E0@G>28<8 ?@>4C:B0<8. 

�8:>@8AB0==S 2V440;5=>3> C?@02;V==S ?>2VB@S=>R B0 =075<=>R 
03@>B5E=V:>R B0 @>1>B>B5E=V:>R <>65 7=0G=> 4>?><>3B8 C 70157?5G5==V 
?@>4>2>;PG>W 157?5:8. �024S:8 F8< B5E=>;>3VS< D5@<5@8 <>6CBP 5D5:B82=> 
28:>@8AB>2C20B8 @V7=><0=VB=V AV;PAP:>3>A?>40@AP:V <0H8=8 B0 @>1>B8, I>1 
70157?5G8B8 S:VA=89 B0 157?5G=89 2@>609. 

#>2VB@S=0 03@>B5E=V:0, B0:0 S: 157?V;>B=V ;VB0;P=V 0?0@0B8 (�?��), 
4>72>;Sє 2V7C0;V7C20B8 AB0= ?>;S, 28S2;SB8 E2>@>18 B0 H:V4=8:V2, 0 B0:>6 
287=0G0B8 @V25=P 2>;>3>ABV B0 ?>682=8E @5G>28= C �@C=BV. *5 4>72>;Sє D5@<5@0< 
>?5@0B82=> @503C20B8 =0 ?@>1;5<8 B0 268B8 =5>1EV4=8E 70E>4V2 4;S 715@565==S 
C@>60R [2]. 

!075<=0 03@>B5E=V:0 B0 @>1>B>B5E=V:0, S:0 <>65 1CB8 2V440;5=> :5@>20=>R 
01> 02B>=><=>R, 4>72>;Sє ?@>2>48B8 B>G=5 70AB>AC20==S 4>1@82 B0 V=H8E 
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70A>1V2 70E8ABC @>A;8=, 7<5=HCRG8 28:>@8AB0==S EV<VG=8E @5G>28=, B0:8E S: 
?5AB8F848 B0 35@1VF848, B0 <V=V<V7CRG8 2?;82 =0 =02:>;8H=є A5@54>28I5 B0 =0 
S:VABP ?@>4C:FVW. �>=8 B0:>6 4>?><030RBP C 28:>=0==V @CB8==8E 70240=P, B0:8E 
S: ?>;82 01> 71V@ C@>60R, 70157?5GCRG8 H284:5 B0 5D5:B82=5 28@>1=8FB2> 157 
2B@0B S:>ABV. 

�8:>@8AB0==S 2V440;5=>3> C?@02;V==S 03@>B5E=V:>R B0 @>1>B>B5E=V:>R 
4>?><030є D5@<5@0< 70157?5G8B8 ?@>4>2>;PGC 157?5:C H;SE>< ?V428I5==S 
5D5:B82=>ABV B0 7=865==S 28:>@8AB0==S @5AC@AV2, 0 B0:>6 70157?5G8B8 157?5G=C 
B0 S:VA=C ?@>4C:FVR 4;S A?>6820GV2. 

�=0;V7 25;8:8E 40=8E 4>72>;Sє 28S2;SB8 B5=45=FVW B0 70:>=><V@=>ABV C 
28@>1=8FB2V B0 A?>6820==V E0@G>28E ?@>4C:BV2. �1V@ B0 >1@>1:0 V=D>@<0FVW ?@> 
?>B>G=5 28@>IC20==S :C;PBC@ V ?>?5@54=V9 4>A2V4, 28:>@8AB0==S @5AC@AV2, 
C<>28 715@V30==S B0 B@0=A?>@BC20==S 4>72>;SRBP V45=B8DV:C20B8 @878:8, S:V 
<>6CBP 2?;8=CB8 =0 70157?5G5==S ?@>4>2>;PG>W 157?5:8 [3].  

�2B><0B87>20=V A8AB5<8 <>=VB>@8=3C <>6CBP 28S2;SB8 2V4E8;5==S 2V4 
=>@<0;P=8E ?0@0<5B@V2 S:>ABV B0 157?5:8 ?@>4C:FVW =0 @V7=8E 5B0?0E, I> 
4>72>;Sє H284:> @503C20B8 B0 26820B8 =5>1EV4=8E 70E>4V2 4;S 70?>1V30==S 
?>H8@5==R 70E2>@R20=P B0 V=H8E ?@>1;5<. 

�8:>@8AB0==S 0=0;VB8G=8E <>45;59 B0 HBCG=>3> V=B5;5:BC 4>72>;Sє 
H284:> 0=0;V7C20B8 25;8:V >1AS38 40=8E V 28S2;SB8 270є<>729S7:8 B0 ?0B5@=8, I> 
4>?><030є 24>A:>=0;R20B8 AB@0B53VW C?@02;V==S @878:0<8 B0 ?V428IC20B8 
5D5:B82=VABP A8AB5< 157?5:8 ?@>4C:BV2 E0@GC20==S. ,;SE>< 0=0;V7C 25;8:8E 
40=8E ?@> @8=>: B0 A?>6820GV2 70 4>?><>3>R <5B>4V2 <0H8==>3> =02G0==S 
<>6=0 ?@>3=>7C20B8 ?>?8B =0 ?52=V ?@>4C:B8 B0 >?B8<V7C20B8 ?@>F5A8 
28@>1=8FB20, 70157?5GCRG8 045:20B=C :V;P:VABP ?@>4C:BV2 157 ?5@528@>1=8FB20 
G8 =54>;V:V2 C ?>AB0G0==V.  0H8==5 =02G0==S <>65 4>?><>3B8 28S28B8 
0=><0;P=V ?>4VW 01> 7<V=8 2 ;0=FR7V ?>AB0G0==S E0@G>28E ?@>4C:BV2, B0:V S: 
28@>1=8GV 020@VW, @V7:V 7<V=8 2 S:>ABV ?@>4C:BV2 01> ?>?8BC, I> 4>72>;Sє H284:> 
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DIGITALIZATIΟN IN THE FΟΟD INDUSTRY SYSTEM 

 
The fοοd and beverage industry is undergοing a digital transfοrmatiοn. Frοm 

large cοrpοratiοns tο smaller, mοre agile brands, cοmpanies are using digital 
technοlοgy tο cοllect mοre data abοut their wοrkflοws and ensure safety and quality in 
fοοd prοcessing, packaging and distributiοn. They use this infοrmatiοn tο transfοrm 
their prοductiοn systems and rethink hοw emplοyees, prοcesses and assets wοrk in a 
new envirοnment. 

Data is at the heart οf this digital revοlutiοn. Manufacturers use smart sensοrs tο 
understand hοw their equipment is perfοrming, and they cοllect data in real time tο 
mοnitοr energy cοnsumptiοn and evaluate the perfοrmance οf prοducts and services. 
These data pοints help manufacturers οptimize prοductiοn by prοviding and imprοving 
fοοd safety cοntrοl. 

During the pandemic, the fοοd industry has been challenged mοre than ever, 
frοm rising demand tο disruptiοns in supply chains. This disruptiοn has led tο a full-
scale digital transfοrmatiοn οf the fοοd industry. Faced with challenges οn all frοnts, 
fοοd cοmpanies have stepped up their digital transfοrmatiοn effοrts. These effοrts are 
fοcused οn streamlining prοcesses, maximizing efficiency and increasing supply chain 
resilience. The gοal is tο οvercοme the challenges caused by the pandemic and prepare 
fοr new οppοrtunities. This article explοres the οverall impact οf digital transfοrmatiοn 
οn the fοοd and beverage sectοr and its cοntributiοn in ensuring the safety and quality 
οf fοοd prοducts. [1] 

Digitizatiοn is addressing many challenges in the fοοd and beverage sectοr, frοm 
prοviding fοοd prοducts that meet tight schedules, tο the desire fοr greater traceability 
alοng the supply chain, tο the need fοr real-time infοrmatiοn οn prοcess cοntrοl at 
remοte facilities and fοr gοοds in transit.  

Digital transfοrmatiοn is at the heart οf everything frοm maintaining fοοd safety 
and quality tο prοducing the vast quantities οf fοοd needed tο feed the wοrld9s 
pοpulatiοn.The digitizatiοn οf the fοοd and beverage sectοr includes the applicatiοn οf 
technοlοgies such as smart sensοrs, clοud cοmputing and remοte mοnitοring. 

In the past few years, cοnsumer demand fοr healthy and hygienic fοοd and 
beverages has grοwn expοnentially. Variοus manufacturers are οptimizing their 
services fοr cοnsumers and business partners tο stand οut in the evοlving industry. Tech 
cοmpanies are develοping AI-pοwered machines tο detect anοmalies in fοοd, that 
cοmes frοm farms. In additiοn, the grοwing number οf plant-based cοnsumers are 
lοοking fοr a high level οf sustainability frοm the prοductiοn tο the shipment cycle. 
This level οf sustainability is οnly pοssible thanks tο advances in digitalizatiοn. 

Fοοd and beverage manufacturers are using autοmatiοn and mοdern 
manufacturing technοlοgies tο οptimize their prοductiοn, packaging and delivery 
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systems. The fοllοwing sectiοns discuss recent technοlοgical develοpments and their 
impact. 

Οne οf the biggest challenges amοng fοοd and beverage manufacturers is 
maintaining prοduct temperatures frοm farm tο fοrk tο ensure that the prοduct is safe 
tο eat and maintain its quality. Accοrding tο the US Centers fοr Disease Cοntrοl and 
Preventiοn (CDC), in the US alοne, 48 milliοn peοple suffer frοm fοοdbοrne illness 
each year, and apprοximately 3,000 peοple die frοm fοοdbοrne illness. These statistics 
shοw that fοοd manufacturers have nο margin fοr errοr. [2] 

Tο ensure a safe temperature, manufacturers use digital temperature mοnitοring 
systems that autοmatically recοrd and manage data thrοughοut the prοductiοn lifecycle. 
Fοοd technοlοgy cοmpanies use Bluetοοth lοw energy devices as part οf their safe and 
intelligent cοld chain and cοnstructiοn sοlutiοns. 

These prοven Bluetοοth temperature mοnitοring sοlutiοns can read data withοut 
οpening the cargο package, prοviding delivery drivers and recipients with prοοf οf 
destinatiοn status. The new data lοggers accelerate prοduct release by prοviding 
intuitive mοbile apps fοr hands-free mοnitοring and cοntrοl, clear alarm data and 
seamless synchrοnizatiοn with the recοrding system.  

Seamless οne-tοuch data synchrοnizatiοn with the recοrding system means the 
cοurier and recipient avοid managing multiple clοud lοgins. Secure repοrts can be 
easily shared via apps. 

Innοvatiοns in rοbοtics technοlοgy have enabled the autοmatiοn οf fοοd 
prοcessing, which imprοves the οverall quality οf the final prοduct by preventing fοοd 
cοntaminatiοn during prοductiοn. Recent studies have shοwn that apprοximately 94 
percent οf fοοd packaging cοmpanies already use rοbοtics technοlοgy, while οne-third 
οf cοmpanies , engaged in the fοοd industry, uses this technοlοgy. [3] 

Οne οf the mοst nοtable innοvatiοns in rοbοtics technοlοgy is the intrοductiοn 
οf gripping rοbοts. The use οf gripping technοlοgy has simplified the prοcessing and 
packaging οf fοοd and beverages, as well as reduced the risk οf cοntaminatiοn (with 
prοper sanitatiοn). 

Leading rοbοtics cοmpanies prοduce large grippers tο facilitate mοre efficient 
autοmatiοn οf the fοοd industry. These mοdern grippers are usually made in οne piece, 
simple and durable. Their cοntact surfaces are made οf materials apprοved fοr direct 
cοntact with fοοd prοducts. Vacuum-type gripper rοbοts are capable οf handling fresh, 
unpackaged and delicate prοducts withοut the risk οf cοntaminatiοn οr damage tο the 
prοduct. 

Rοbοts are alsο finding their place in the fοοd industry. In sοme segments, rοbοts 
are used fοr autοmated cοοking and baking. Fοr example, rοbοts can be used tο bake 
pizzas withοut human interventiοn. Pizza startups are develοping a rοbοtic, autοmated, 
cοntactless pizza machine that can make a cοmpletely baked pizza in five minutes. 
These rοbοtic machines are part οf a "fοοd truck" cοncept that can cοnsistently deliver 
large quantities οf fresh gοurmet pizza faster than a cοnventiοnal cοunterpart. [4] 

Digital sensοrs have becοme extremely pοpular due tο their ability tο mοnitοr 
the accuracy οf autοmated prοcesses and imprοve οverall transparency. They mοnitοr 
the fοοd prοductiοn prοcess frοm prοductiοn tο distributiοn, thereby imprοving supply 
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chain visibility. Digital sensοrs help ensure that fοοd prοducts and raw materials are 
cοnsistently stοred in οptimal cοnditiοns and dο nοt end befοre they reach the custοmer. 

There is a large-scale implementatiοn οf fοοd labeling systems tο mοnitοr the 
freshness οf prοducts. These smart labels cοntain smart sensοrs that shοw the current 
temperature οf each item and its cοmpliance with stοrage requirements. This allοws 
manufacturers, distributοrs and custοmers tο see the freshness οf a particular prοduct 
in real time and receive accurate infοrmatiοn abοut its actual expiratiοn date.In the near 
future, smart cοntainers will be able tο self-assess and regulate their οwn temperature 
tο stay within established fοοd safety guidelines, helping tο ensure fοοd safety and 
reduce fοοd waste. [5] 

Digitizatiοn οf the fοοd and beverage industry is gaining mοmentum and will 
nοt slοw dοwn anytime sοοn. Autοmatiοn imprοvements and οptimized digital 
sοlutiοns have the pοtential tο have a significant pοsitive impact οn the glοbal fοοd 
value chain by helping businesses stay cοmpliant. The wοrld needs greater safety and 
sustainability bοth in prοductiοn and and in cοnsumptiοn, and the prοgress οf digital 
technοlοgies will help. 
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7=0G5==S 4;S ?>1C4>28 729S7=>3> 4V0;>3C. LSTM B0 GRU-20@V0=B8 RNN 
28@VHCRBP FR ?@>1;5<C H;SE>< 2:;RG5==S <5E0=V7<V2, S:V 281V@:>2> 
715@V30RBP 01> 701C20RBP V=D>@<0FVR 2 4>238E ?>A;V4>2=>ABSE. *5 4>72>;Sє W< 
:@0I5 2;>2;R20B8 :>=B5:AB V 35=5@C20B8 1V;PH 7<VAB>2=V 2V4?>2V4V 2 @>7<>20E. 
!0 4>40B>: 4> LSTM 01> GRU-:><V@>:, 2 <>45;SE 35=5@0FVW 4V0;>3V2 G0AB> 
28:>@8AB>2CRBPAS <5E0=V7<8 C2038. '2030 4>72>;Sє <>45;V D>:CAC20B8AS =0 
@V7=8E G0AB8=0E 2EV4=>W ?>A;V4>2=>ABV ?V4 G0A 35=5@0FVW :>6=>3> B>:5=0 28EV4=>W 
?>A;V4>2=>ABV. *5 4>?><030є 2;>2;R20B8 @5;520=B=89 :>=B5:AB 7 2EV4=>W 
V=D>@<0FVW, >A>1;82> 2 4>238E @>7<>20E 01> ?@8 2V4?>2V4V =0 A:;04=V 70?8B8. 

�2060RG8 =0 B0:V ?>BC6=V <>6;82>ABV RNN, 206;82> ?>;V?H8B8 7=0==S 
;R459 ?@> <>6;82>ABV WE AB2>@5==S B0 =0;0HBC20==S 4;S 7@CG=>3> B0 
5D5:B82=>3> :>@8ABC20==S. � @0<:0E FVєW @>1>B8 @>73;S=CB> AB2>@5==S <>45;V 



135 

4;S ?@>3=>7C20==S G0A>28E @S4V2 7 ?>3>4=8<8 C<>20<8, I> <>6=0 22060B8 
2V4?@02=>R B>G:>R ?@8 282G5==V A?>A>1V2 ?@>є:BC20==S RNN. 

�;S =02G0==S <>45;V 1C;> 28:>@8AB0=> =01V@ 40=8E 7 Kaggle 7 ?>3>4=8<8 
C<>20<8 [2]. *59 =01V@ 40=8E <VAB8BP V=D>@<0FVR ?@> ?>3>4C 2 %V5B;V 70 :>65= 
45=P 7 1 AVG=S 1948 @>:C ?> 12 3@C4=S 2017 @>:C. �;S :>6=>3> 4=S <8 <0є<> 
:V;P:VABP >?04V2, <0:A8<0;P=C B0 <V=V<0;P=C B5<?5@0BC@C, 0 B0:>6 B5, G8 1C;8 
>?048 27030;V 2 F59 45=P (<8 ?@8?CA:0є<>, I> 70728G09 9H>2 4>I, V B><C :>;>=:0 
=07820єBPAS "4>I"). 

�C;> 2AB0=>2;5=> B@8 ?0@0<5B@8: 
•  0:A8<0;P=0 4>268=0 ?>A;V4>2=>ABV, S:C <8 1C45<> @>73;S40B8, I>1 

A?@>1C20B8 ?5@5410G8B8 =0ABC?=89 5;5<5=B 
• $>7<V@ ?0@BVW, B>1B> :V;P:VABP @V7=8E ?>A;V4>2=>AB59, S:V ?>B@V1=> 

?5@53;S=CB8 70 >48= @07 ?V4 G0A =02G0==S (B0:8< G8=><, 7030;P=0 :V;P:VABP B>G>: 
40=8E, S:V 28 1C45B5 22>48B8 2 <>45;P 70 >48= @07, 4>@V2=Rє <0:A8<0;P=V9 
4>268=V ?0@BVW). �0728G09 1060=>, I>1 F5 1C2 AB5?V=P 42V9:8 (=0?@8:;04, 16, 32, 
64 V B.4.), I>1 ?>;53H8B8 A>1V 68BBS 2 <091CB=P><C, S:I> 28 70E>G5B5 B@5=C20B8 
<>45;P =0 3@0DVG=><C ?@>F5A>@V. 

• �030;P=0 :V;P:VABP 5?>E 4;S =02G0==S, B>1B> :V;P:VABP @07V2, :>;8 <>45;P 
1C45 ?V44020B8AS 2?;82C 2AP>3> =02G0;P=>3> =01>@C (B0:8< G8=><, :V;P:VABP 
@0C=4V2 =02G0==S, S:V =0H0 <>45;P 1C45 B@5=C20B8 = (7030;P=0 :V;P:VABP 
=02G0;P=8E ?@8:;04V2/@>7<V@ ?0:5BC) * 7030;P=0 :V;P:VABP 5?>E =02G0==S). 

 >6=0 A:070B8, I> 4;S 28:>=0==S FP>3> 70240==S 28:>@8AB0==S 
3;818==>3> =02G0==S є =04;8H:>28<, 0;5 F5 30@=89 ?@8:;04 4;S @>7C<V==S 
A0<>3> ?@8=F8?C @>1>B8 @5:C@5=B=8E =59@>==8E <5@56.  

#VA;S ?5@52V@:8 =02G0;P=8E 40=8E =0 G8AB>BC, =0ABC?=5 70240==S – 27SB8 
F59 25:B>@, 0 ?>BV< @>718B8 9>3> =0 2V4@V7:8 4>268=>R max_length + 1 (>A:V;P:8 
<8 E>G5<> 7=0B8, S:89 =0ABC?=89 5;5<5=B C ?>A;V4>2=>ABV, I>1 ?>10G8B8, 
=0A:V;P:8 4>1@5 <8 9>3> ?5@5410G8;8: <8 1C45<> 2V4@V70B8 9>3> ?5@54 B8<, S: 
?5@54020B8 =02G0;P=V 40=V =0HV9 <>45;V).  8 <>3;8 1 ?@>AB> ?>G0B8 7 ?>G0B:C 
=0H>3> 25:B>@0 V @>718B8 9>3> =0 H<0B:8 4>268=>R max_length + 1, I> =5 
?5@5B8=0RBPAS, 0;5 FP>3> =0A?@024V =54>AB0B=P> 4;S =02G0==S <>45;V 3;81>:>3> 
=02G0==S. ->1 @>7BS3=CB8 =0HV 40=V, <8 <>65<> 28:>@8AB0B8 B0: 720=C 
AC148A:@5B870FVR 7 @CE><8< 1;>:><, 45 <8 @>7@V70є<> =0H 25:B>@ =0 G0AB8=8, 
I> ?5@5:@820RBPAS. )>G0 F5 AE>65 =0 V=HV <5B>48 ?V4281V@:8, 4C65 206;82>, 
I>1 <8 =5 7<V=R20;8 ?>@S4>: 5;5<5=BV2 C =0H8E 1;>:0E! "A:V;P:8 <8 1C45<> 
=02G0B8 @5:C@5=B=C =59@>==C <5@56C, S:0 <>45;Rє 270є<>729S7>: 5;5<5=BV2 C 
?>A;V4>2=>ABV, =0< 206;8289 ?>@S4>: =0H8E A?>AB5@565=P, V <8 E>G5<> 
?5@5:>=0B8AS, I> 2V= 1C45 715@565=89. 

#VA;S FP>3> 1C;> 2=5A5=> 40=V 2 <>45;P 1V1;V>B5:8 Keras. #>-?5@H5, 1C;> 
@>74V;5=> =01V@ 40=8E =0 2EV4=V (HVABP ?>?5@54=VE 4=V2) V 28EV4=V (>48= 45=P, S:89 
?>B@V1=> A?@>3=>7C20B8). �0;V 1C;> 2:070=>, S: <0є 283;S40B8 <>45;P. !0 FP><C 
:@>FV Keras 4V9A=> 1;8I8BP. �V= 1C2 @>7@>1;5=89 4;S B>3>, I>1 <>6=0 1C;> 
2:070B8, S: <0є 283;S40B8 <>45;P =0 4C65 28A>:><C @V2=V, >?8ACRG8 :>65= H0@ 
<>45;V 2 7030;P=8E @8A0E. 
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#5@54 ?>G0B:>< =02G0==S ?>B@V1=> ?>2V4><8B8 Keras, A:V;P:8 H0@V2 
?>28==0 <0B8 <>45;P V S:8< <0є 1CB8 :>65= H0@. �@EVB5:BC@0 <>45;V 
283;S40B8<5 =0ABC?=8< G8=><: 

 

 
$8A. 1. �@EVB5:BC@0 <>45;V [2] 

 
�0;8H82AS >AB0==V9 :@>: C =0;0HBC20==V <>45;V, ?5@H =V6 <>6=0 1C45 WW 

=02G0B8. #>B@V1=> A:><?V;R20B8 WW B0 2:070B8, S:8<8 <0RBP 1CB8 2B@0B8 B0 
>?B8<V70B>@, 0 B0:>6 S:C <5B@8:C 2V4AB56C20B8. 

#VA;S =02G0==S <>6=0 ?>10G8B8, S: 7=0G5==S 7<V=R20;8AS ?V4 G0A 
=02G0==S <>45;V, 1C4CRG8 3@0DV: =0 >A=>2V VAB>@VW, S:C 715@53;8 @0=VH5. &CB 
284=>, I> B>G=VABP 7@>A;0, 0 2B@0B8 7<5=H8;8AS S: 4;S =02G0;P=8E, B0: V 4;S 
20;V40FV9=8E 40=8E 7 ?;8=>< G0AC: 

 

 
$8A. 2. �<V=0 ?@>4C:B82=>ABV ?V4 G0A =02G0==S 

 
�>FV;P=> 1C;> 1 ?@8?8=8B8 B@5=C20==S =0 :V;:0 5?>E @0=VH5, >A:V;P:8 V 

B>G=VABP, V 2B@0B8 28@V2=S;8AS ?@81;87=> =0 5 5?>AV. 
 

%?8A>: 28:>@8AB0=8E 465@5; 

1. K. Niwayama, K. Muto and Y. Kobayashi, "Convolutional Recurrent Neural 
Network-Based Boat Detection Method for Wind Noise Condition," 2022 IEEE 11th 
Global Conference on Consumer Electronics (GCCE), Osaka, Japan, 2022, pp. 3-4,  

doi: 10.1109/GCCE56475.2022.10014118. 
2. Beginner9s Intro to RNN9s in R. 
https://www.kaggle.com/code/rtatman/beginner-s-intro-to-rnn-s-in-r/notebook 

  

https://www.kaggle.com/code/rtatman/beginner-s-intro-to-rnn-s-in-r/notebook
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 8=V2 $.  .,  
:0=4.5:>=.=0C:., 4>F5=B :0D54@8 <5=546<5=BC, 

�P2V2AP:89 =0FV>=0;P=89 C=V25@A8B5B 25B5@8=0@=>W <548F8=8 B0 
1V>B5E=>;>3V9 V<5=V %. �. �68FP:>3>, <. �P2V2 

 

�!��%&�*��!� �����#�+�!!/ #$"�"�"�Ь+"� ���#��� 

 
�;S B>3>, I>1 5D5:B82=> @>72820B8 5:>=><V:C :@0W=8 B0 ?V428IC20B8 

@V25=P 68BBS, 45@602=V >@30=8 2;048 ?>28==V =0<030B8AS AB2>@8B8 B0 
?V4B@8<C20B8 A?@8SB;82V C<>28, I> 2?;820є =0 @V25=P ?@>4>2>;PG>W  157?5:8. !0 
40=89 <><5=B є 1030B> D0:B>@V2, S:V =530B82=> 2?;820RBP =0 C:@0W=AP:C 
5:>=><V:C, V ?@>1;5<0 ?>;S30є 2 V=25AB8FV9=V9 0:B82=>ABV, 2 B><C G8A;V 2 
03@>?@><8A;>2><C :><?;5:AV. �>40B:>25 V=25ABC20==S C ?@8201;8289 
2VBG87=S=89 03@>?@><8A;>289 :><?;5:A, 157?5@5G=>, AB2>@8BP ?5@54C<>28 4;S 
28@VH5==S ?@>1;5<8 ?V428I5==S @V2=S ?@>4>2>;PG>W 157?5:8. 

� <5B>R 70157?5G5==S 5D5:B82=>3> 28:>@8AB0==S V=25AB8FV9=8E @5AC@AV2 
=5>1EV4=> : 2@0E>2C20B8 A?5F8DV:C V=25AB8FV9=>W 4VS;P=>ABV 2 AV;PAP:><C 
3>A?>40@AB2V; AB2>@8B8 A?@8SB;82V C<>28 704;S A2>єG0A=>3> 70;CG5==S 
=5>1EV4=>W :V;P:>ABV V=25AB8FV9=8E @5AC@AV2 C 30;C7P (C4>A:>=0;8B8 G8==C 
70:>=>402GC 107C 7 ?8B0=P V=25AB8FV9=>W 4VS;P=>ABV; D>@<C20==S 465@5; 
DV=0=AC20==S 4;S 70157?5G5==S @>728B:C ?>B@51 AV;PAP:>3> 3>A?>40@AB20; 
0:B82V7C20B8 =0C:>2>-B5E=VG=V @>7@>1:8 B0 ?@84V;8B8 25;8:C C203C 4>A;V465==R 
270є<>729S7:C V=25AB8FV9 B0 V==>20FV9; 7<VF=8B8 28@>1=8GC V A>FV0;P=C 
V=D@0AB@C:BC@8 C A5;0E); 74V9A=R20B8 A2>єG0A=89 0=0;V7 B0 >FV=:C 5D5:B82=>ABV 
V=25AB8FV9=8E @5AC@AV2; 2<VB8 @>7?V7=020B8 A;01:V AB>@>=8 3>A?>40@AP:>W 
4VS;P=>ABV ?V4?@8є<AB20 V 287=0G0B8 ?5@A?5:B828 9>3> ?>40;PH>3> @>728B:C[1]. 

%?@8SRG8 @50;V70FVW V=25AB8FV9=8E ?@>є:BV2, 45@6020 28@VHCє =5 ;8H5 
5:>=><VG=V, 0 9 A>FV0;P=V ?@>1;5<8. #@V>@8B5B=V V=25AB8FV9=V ?@>є:B8, S:V 
?>28==V ?V4B@8<C20B8AS >@30=0<8 2;048 2 @0<:0E @50;V70FVW V=25AB8FV9=>W 
?>;VB8:8, ?>B@51CRBP 28@VH5==S 42>E >A=>2=8E 70240=P: 287=0G5==S >A=>2=8E 
=0?@S<V2 V=25AB8FV9=>W 4VS;P=>ABV 2 03@>?@><8A;>2><C :><?;5:AV 45@6028 B0 
281V@:>20 @50;V70FVS V=25AB8FV9=8E ?@>є:BV2, I> A?@8SRBP ?V428I5==R 
?@>4>2>;PG>W 157?5:8 2 @0<:0E 45@602=>-?@820B=>3> ?0@B=5@AB20 (�##).  

�D5:B>< 70157?5G5==S ?@>4>2>;PG>W 157?5:8 є =0S2=VABP A8=5@35B8G=>3> 
5D5:BC ?V4 G0A @50;V70FVW V=25AB8FV9=8E ?@>є:BV2 2 03@>?@><8A;>2><C :><?;5:AV, 
I> 28@060єBPAS C :><?;5:A=><C ?>:@0I5==V 5:>=><VG=8E, A>FV0;P=8E B0 
5:>;>3VG=8E FV;59. �D5:B82=VABP >FV=RєBPAS 70 4>?><>3>R 70740;53V4P 
287=0G5=>W A8AB5<8 ?>:07=8:V2. �>5DVFVє=B 5D5:B82=>ABV 70157?5G5==S 
?@>4>2>;PG>W 157?5:8 є AC<>R A5@54=P>72065=8E >FV=>: ?0@0<5B@V2, I> 
287=0G0RBP @V7=V A:;04>2V 5D5:B82=>ABV @50;V70FVW V=25AB8FV9=>3> ?@>є:BC. 

"A=>2=8< ?>:07=8:>< >FV=:8 5D5:B82=>ABV V=25AB8FV9=8E ?@>є:BV2, S:V 
?5@5410G0RBP 45@602=C 01> @53V>=0;P=C DV=0=A>2C ?V4B@8<:C, є 1R465B=89 
5D5:B – >A=>2=89 ?>:07=8: 1R465B=>W 5D5:B82=>ABV, I> 28:>@8AB>2CєBPAS 4;S 
>1�@C=BC20==S @VH5==S ?@> DV=0=AC20==S ?@>є:BC, S:89 =09G0ABVH5 
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287=0G0єBPAS S: @V7=8FS <V6 ?@8B>:0<8 B0 2V4B>:0<8 1R465B=8E :>HBV2 7 
C@0EC20==S< 48A:>=BC20==S [2, A. 41]. 

�8E>4SG8 7 ?@V>@8B5BV2 AB@0B53VW ?@>4>2>;PG>W 157?5:8, ?@V>@8B5B=8<8 
V=25AB8FV9=8<8 ?@>є:B0<8, I> @50;V7CRBPAS 2 45@602=><C 03@>?@><8A;>2><C 
:><?;5:AV, є =0ABC?=V: ?V428I5==S B5E=>;>3VG=>3> @V2=S 03@>?@><8A;>2>W 1078; 
B5E=VG=0 B0 B5E=>;>3VG=0 <>45@=V70FVS 4VRG8E CAB0=>2>: 03@0@=8E ?V4?@8є<AB2 
B0 22545==S WE 2 5:A?;C0B0FVR;  ?V428I5==S @V2=S :>=:C@5=B>A?@><>6=>ABV 
03@0@=8E ?V4?@8є<AB2, S: =0 =0FV>=0;P=><C, B0: V =0 3;>10;P=><C @8=:0E; 
2@0EC20==S 5:>;>3VG=>3> A?@S<C20==S 03@0@=>3> 28@>1=8FB20 C ?@>F5AV 
<>45@=V70FVW 4VRG8E B0 1C4V2=8FB2V =>28E 28@>1=8G8E :><?;5:AV2. 

"A:V;P:8 1R465B=8E :>HBV2 =54>AB0B=P> 4;S @50;V70FVW 2AP>3>, I> 
?@54AB02;5=> 2 107V 40=8E ?@>є:BC, =5>1EV4=> 28@VHC20B8 ?@>1;5<C 
>?B8<0;P=>3> 28:>@8AB0==S 1R465BC, 28E>4SG8 7 ?@V>@8B5BV2, S:V 287=0G0RBP 
5:>=><VG=C 5D5:B82=VABP 28B@0B, I>1 4>AS3B8 ?@89=SB=>3> @V2=S 1R465BC 
V=25AB8FVW B0 ?@>4>2>;PG>W 157?5:8. �0 F8<8 :@8B5@VS<8 V=25AB8FV9=V ?@>є:B8 є 
?@V>@8B5B=8<8 4;S @50;V70FVW, B>1B> 28=8:0є ?@>1;5<0 >?B8<V70FVW 70 42><0 
:@8B5@VS<8 B0 70240==S ?V428I5==S @V2=S ?@>4>2>;PG>W 157?5:8 4;S 
70157?5G5==S =0928I>3> @V2=S 2V440GV 1R465B=8E :>HBV2 C ?@>F5AV WE 28@VH5==S. 

�;S 28@VH5==S FVєW ?@>1;5<8 VA=Cє AB0=40@B=0 42>:@8B5@V0;P=0 ?@>F54C@0 
<>45;R20==S. #@>F54C@0 7=0E>465==S 42>:@8B5@V0;P=>W FV;P>2>W DC=:FVW 4;S 
7040=>W >?B8<V70FV9=>W 7040GV 2:;RG0є =0ABC?=V :@>:8:  

1. �V41V@ V @50;V70FVS V=25AB8FV9=8E ?@>є:BV2, S:V ?>78B82=> 2?;820RBP =0 
?@>4>2>;PGC 157?5:C, B><C ?V4B25@46CєBPAS WE A?V2DV=0=AC20==S 7 1R465BC.  

2. �87=0G0єBPAS ;V<VB 1R465B=>3> >1<565==S, S:89 1C45 @>7?>4V;5=> <V6 
2AV<0 ?@>є:B0<8, I> ?@>9H;8 ?@>F54C@C 2V41>@C. 

3. �8S2;SєBPAS @>7<V@ 45DVF8BC 2 @>7@V7V >:@5<8E 284V2 03@0@=>W ?@>4C:FVW. 
"B@8<0=V 7=0G5==S @>7<VICRBP C 2V4?>2V4=C 3@C?C 28E>4SG8 7 15% H:0;8 
?@V>@8B5BV2, C FV V=B5@20;8 B0:>6 @>7?>4V;SRBPAS 2AV <8=C;V 2V4V1@0=V 
V=25AB8FV9=V ?@>є:B8. �8E>4SG8 7 FP>3>, BV V=25AB8FV9=V ?@>є:B8, S:V ?>B@0?8;8 
4> >4=VєW 3@C?8, <0B8<CBP V >4=0:>289 ?@V>@8B5B @50;V70FVW. 

 4. $0=6CRBPAS 70 7@>AB0==S< ?@V>@8B5BV2 V=25AB8FV9=V ?@>є:B8, I> 
2E>4SBP C 2V4?>2V4=V V=B5@20;8.  

5. #5@5@>7?>4V;SRBPAS ;V<VB8 1R465B=8E >1<565=P V=25AB8FV9=8E 
?@>є:BV2 =86G>3> ?@V>@8B5BC, 28E>4SG8 7 <>6;82>ABV 4>AS3=5==S FV;P>28E 
>@Vє=B8@V2 ?V428I5==S @V2=S ?@>4>2>;PG>W 157?5:8. 

�@>AB0==S @V2=S ?@>4>2>;PG>W 157?5:8 =5@>7@82=> ?>29S70=5 7V 
71V;PH5==S< V=25AB8FV9=>W 0:B82=>ABV 3>A?>40@RRG8E AC19є:BV2 2 �#�. 
 5E0=V7< 45@602=>W ?V4B@8<:8 ?@V>@8B5B=8E V=25AB8FV9=8E ?@>є:BV2 4>FV;P=> 
74V9A=R20B8 2 @0<:0E �##, ?@>B5 9>3> 5D5:B82=5 28:>@8AB0==S ?>B@51Cє 
28@VH5==S =87:8 ?@>1;5<, B0:8E S:: 0:B82V70FVS @>1>B8 45@602=8E V=AB8BCFV9 7 
<5B>R D>@<C20==S S:=09H8@H>W 1078 V=25AB8FV9=8E ?@>є:BV2, I> A?@8SB8<CBP 
?V428I5==R @V2=S ?@>4>2>;PG>W 157?5:8; =5>1EV4=VABP ?>40;PH>W >?B8<V70FVW 
=>@<0B82=>-?@02>2>W 1078, I> @53C;Rє 270є<>4VR 45@6028 B0 ?@820B=8E 
V=25AB>@V2 C @0<:0E 45@602=>-?@820B=>3> ?0@B=5@AB20, I> C<>6;82;Rє 
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79><FV 7 ?>2VB@S 70 4>?><>3>R 157?V;>B=8:0; B5E=>;>3VS CropCare S2;Sє A>1>R 
25;8G57=C 107C @V7=8E 70A>1V2 1>@>BP18 7V H:V4=8:0<8, S:0 70 4>?><>3>R GPS-
40=8E ?>;V2 ?V418@0є >?B8<0;P=V ?@5?0@0B8; B5E=>;>3VS AgromaxEffect <>45;Rє 
<091CB=V9 2@>609, �@C=BCRG8AP =0 E0@0:B5@8AB8:0E 4V;S=:8, 7024S:8 S:89 
AB@0E>2V :><?0=VW V 10=:8 <>6CBP >FV=8B8 @878:8; B5E=>;>3VS DrT-Tech 4>72>;Sє 
A8AB5<07C20B8 2AV 40=V, 7V1@0=V 40BG8:0<8 7 ?>;V2 2 >4=C 7@CG=C AB@C:BC@C. 
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SMART-B5E=>;>3VS Frctal − F5 :>=AB@C:B>@ @>7C<=8E ?@>F5AV2, 70 4>?><>3>R 
S:>3> <>6=> <0:A8<0;P=> 02B><0B87C20B8 @>1>GV ?@>F5A8 �#� (>1;V: @>1>G>3> 
G0AC 01> @53C;R20==S ?52=8E <5E0=V7<V2), S:C 265 ?>G0;8 28:>@8AB>2C20B8 
C:@0W=AP:V 03@>:><?0=VW. *S ?@>3@0<0 740B=V >19є4=0B8 2AV ?@8AB@>W C є48=C 
<5@56C [5].  

*8D@>2V70FVS AV;PAP:>3> 3>A?>40@AB20 4>72>;8BP AB2>@8B8 A8AB5<8 
C?@02;V==S, S:V 1C4CBP 2V47=0G0B8AS ?@>3=>7>20=VABR, 28A>:8< @V2=5< 
?@>4C:B82=>ABV, H284:>R 040?B0FVєR 4> 7<V=, I> A?@8SB8<5 ?V428I5==R @V2=S 
?@>4>2>;PG>W 157?5:8. 

&><C A2>єG0A=5 ?@89=SBBS C?@02;V=AP:8E @VH5=P =0 7030;P=>45@602=><C 
@V2=V C G0AB8=V @>7@>1;5==S ?;0=V2 B0 AB@0B53V9, >A>1;82> C ?8B0==SE 
D>@<C20==S ?@>4>2>;PG>W 157?5:8 <0є ?5@H>G5@3>25 7=0G5==S. (>@<C20==S 
AB@0B53VW @>728B:C ':@0W=8, >A>1;82> 2 C<>20E 2>є==>3> AB0=C, ?5@5410G0є 
=5>1EV4=VABP D>@<C20==S =87:8 ?>:07=8:V2 5:>=><VG=>W 157?5:8, C ?5@HC G5@3C 
F5 AB>ACєBPAS @V2=S A0<>70157?5G5==S ?@>4>2>;PAB2>< V 28@VH5==S ?@>1;5< 
V<?>@B>70<VI5==S. *V =0?@S<:8 28ABC?0RBP 5;5<5=B0<8 <V6=0@>4=>W 
:>=:C@5=B=>W ?>78FVW :@0W=8 C 3;>10;P=><C 28<V@V B0 287=0G0RBP =0?@S<:8 WW 
AB0;>3> 7@>AB0==S V 157?>A5@54=P> 2?;820RBP =0 70157?5G5==S ?@>4>2>;PG>W 
157?5:8. "A:V;P:8 2 7030;P=><C ?;0=V ?V4 157?5:>R @>7C<VRBP 70E8I5=VABP 
:@0W=8 2V4 703@>7, A?@><>6=VABP =0FV>=0;P=>W 5:>=><V:8 70157?5G8B8 A2V9 
=570;56=89 @>728B>: 70 @V7=8E =5A?@8SB;828E C<>2, C 740B=>ABV WW 715@V30B8 01>, 
?@8=09<=V, H284:> 2V4=>2;R20B8 :@8B8G=89 @V25=P 2V4B2>@5==S 2 C<>20E 
?@8?8=5==S 7>2=VH=P>3> ?>AB0G0==S G8 2=CB@VH=VE :@87>28E A8BC0FV9, 0 B0:>6 
C 740B=>ABV 45@6028 70E8AB8B8 =0FV>=0;P=V 5:>=><VG=V V=B5@5A8 2V4 7>2=VH=VE B0 
2=CB@VH=VE 703@>7.  

 
%?8A>: 28:>@8AB0=8E 465@5; 

1. &5E=>;>3VW 2 AV;PAP:><C 3>A?>40@AB2V  
URL: https://landlord.ua/news/ tekhnolohii-v-silskomu-hospodarstvi/ 
2. ��% B5E=>;>3VW 2 AV;PAP:><C 3>A?>40@AB2V  
URL: https://eos.com/uk/blog/suchasni-tekhnolohii-v-silskomu-hospodarstvi/ 
3. ':@0W=AP:89 AB0@B0? FarmFleet ?>AB0282 ?5@HC ?0@BVR ?@><8A;>28E 

4@>=V2 4> %,�  
URL: https://dev.ua/news/farmfleet-postavyv-droni-do-ssha 
4. ':@0W=AP:89 AB0@B0? 5:A?>@BC202 ?5@HC ?0@BVR 03@>4@>=V2 =0 @8=>: 

%,�  
URL: https://uaivf.com.ua/ukrayinskyj-startap-eksportuvav-pershu-partiyu-

agrodroniv-na-rynok-ssha/ 
5. %<0@B-B5E=>;>3VW 2 03@><5=546<5=BV. �3@> �515B8.  
URL: https://blog.agrokebety.com/smart-tehnologii-v-agro-menedgmente-ua 

  

https://landlord.ua/news/%20tekhnolohii
https://eos.com/uk/blog/%20suchasni-tekhnolohii-v-silskomu-hospodarstvi/
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"AB0?GC: ".  ., 
74>1C20G 28I>W >A2VB8 A?5FV0;P=>ABV 122 �><?9RB5@=V =0C:8 

!0C:>289 :5@V2=8:: &8I5=:> %. �.,  
:0=4..?54..=0C:, 4>F5=B :0D54@8 5:>=><VG=>W :V15@=5B8:8, :><?9RB5@=8E 

=0C: B0 V=D>@<0FV9=8E B5E=>;>3V9 
 8:>;0W2AP:89 =0FV>=0;P=89 03@0@=89 C=V25@A8B5B, <.  8:>;0W2 

 

�!���� �(��&��!"%&� ���"$�%&�!!/ �"�!�) $�%'$%��  
' %��Ь%Ь�" ' �"%#"��$%&��  

�� �"#" "�". PYTHON-�����"&��� PANDAS 

 
� 4>A;V465==V @>73;S=CB> 0=0;V7 5D5:B82=>ABV 28:>@8AB0==S 2>4=8E 

@5AC@AV2 C AV;PAP:><C 3>A?>40@AB2V 70 4>?><>3>R Python-1V1;V>B5:8 pandas.  
%V;PAP:5 3>A?>40@AB2> є >4=VєR 7 >A=>2=8E 30;C759, I> ?>B@51Cє 7=0G=8E 

>1AS3V2 2>4=8E @5AC@AV2. �D5:B82=5 28:>@8AB0==S 2>48 2 AV;PAP:><C 
3>A?>40@AB2V AB0є ?@>1;5<>R 2 C<>20E 7@>AB0==S ?>B@518 2 W6V B0 >1<565=>ABV 
2>4=8E @5AC@AV2. ' FP><C 0=0;V7V <8 @>73;S=5<> <5B>48 B0 V=AB@C<5=B8, S:V 
<>6=0 28:>@8AB0B8 4;S >FV=:8 5D5:B82=>ABV 28:>@8AB0==S 2>4=8E @5AC@AV2 C 
AV;PAP:><C 3>A?>40@AB2V 70 4>?><>3>R 1V1;V>B5:8 pandas C <>2V ?@>3@0<C20==S 
Python. 

Python ?@>?>=Cє @V7=><0=VB=V 1V1;V>B5:8 4;S 0=0;V7C 40=8E, 7>:@5<0 
1V1;V>B5:C pandas, S:0 є V450;P=8< V=AB@C<5=B>< 4;S 0=0;V7C 5D5:B82=>ABV 
28:>@8AB0==S 2>4=8E @5AC@AV2 C AV;PAP:><C 3>A?>40@AB2V, V 70 4>?><>3>R S:>W 
<>6=0 @50;V7>2C20B8 @S4 70240=P. !0A0<?5@54, F5 V<?>@B B0 ?V43>B>2:0 40=8E, I> 
2:;RG0є 7020=B065==S 40=8E 7 @V7=8E 465@5; (CSV, Excel, 1078 40=8E B>I>), 
>G8I5==S B0 D>@<0BC20==S 40=8E, >1@>1:C 2V4ACB=VE 7=0G5=P.  >6=0 B0:>6 
74V9A=R20B8 0=0;V7 A?>6820==S 2>48 70 4>?><>3>R 2V7C0;V70FVW A?>6820==S 2>48 
70 :C;PBC@0<8, @53V>=0<8 B0 G0A><, 28S2;SB8 0=><0;VW B0 B@5=48 C A?>6820==V 
2>48, ?>@V2=R20B8 D0:B8G=5 A?>6820==S 2>48 7 =>@<0B820<8. !0 >A=>2V 
>B@8<0=8E B0 ?@>0=0;V7>20=8E 40=8E <>6=0 <>45;R20B8 >?B8<0;P=5 
A?>6820==S 2>48 4;S @V7=8E :C;PBC@ B0 C<>2 V @>7@>1;SB8 @5:><5=40FV9 I>4> 
5D5:B82=>3> 7@>H5==S.  

�=AB@C<5=B8 Python B0:>6 4>72>;SRBP ?>є4=C20B8 40=V ?@> A?>6820==S 
2>48 7 <5B5>@>;>3VG=8<8 40=8<8, 0=0;V7C20B8 2?;82 :;V<0B8G=8E D0:B>@V2 =0 
A?>6820==S 2>48 B0 ?@>3=>7C20B8 <091CB=V ?>B@518 C 2>4V. 

!0 ?>G0B:C 4>A;V465==S B@510 7V1@0B8 40=V ?@> A?>6820==S 2>48 2 @V7=8E 
AV;PAP:>3>A?>40@AP:8E ?V4?@8є<AB20E 01> @53V>=0E. *V 40=V <>6=0 >B@8<0B8 7 
>DVFV9=8E AB0B8AB8G=8E 465@5; 01> 2V4?>2V4=8E 035=BAB2. #>BV< 
28:>@8AB>2Cє<> 1V1;V>B5:C pandas 4;S >1@>1:8 B0 0=0;V7C F8E 40=8E. 

#V4 G0A 0=0;V7C 2V4<VG0RBPAS :V;P:0 :;RG>28E ?>:07=8:V2 5D5:B82=>ABV 
28:>@8AB0==S 2>48 C AV;PAP:><C 3>A?>40@AB2V. 

�>5DVFVє=B 28:>@8AB0==S 2>48 – F5 2V4=>H5==S <V6 >1AS3>< 28:>@8AB0=>W 
2>48 B0 28@>1;5=8< AV;PAP:>3>A?>40@AP:8< ?@>4C:B><.  >6=0 ?>@V2=SB8 F59 
?>:07=8: <V6 25;8:8<8 ?V4?@8є<AB20<8 01> @53V>=0<8, I>1 70AB>AC20B8 WE 
5D5:B82=VABP 28:>@8AB0==S 2>48. 
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�8=0<V:0 28:>@8AB0==S 2>48 2 G0AV – 0=0;V7 7<V= C A?>6820==V 2>48 7 G0A>< 
<>65 4>?><>3B8 287=0G8B8 20HV B5=45=FVW B0 ?@>1;5<8, ?>29S70=V 7 5D5:B82=VABR 
28:>@8AB0==S 2>4=8E @5AC@AV2. 

�=0;V7CRG8 D0:B>@8, I> 2?;820RBP =0 28:>@8AB0==S 2>48, <>6=0 
4>A;V46C20B8 @V7=V G8==8:8, B0:V S: :;V<0B8G=V C<>28, B8?8 :C;PBC@8, B5E=>;>3VW 
7@>I5==S B0 A8AB5<8 ?>;82C, I> 2?;820RBP =0 5D5:B82=VABP 28:>@8AB0==S 2>48 
2 AV;PAP:><C 3>A?>40@AB2V. 

$>73;S=5<> ?@8:;04 :>4C, S:89 <>6=0 28:>@8AB>2C20B8 4;S 7020=B065==S 
B0 0=0;V7C 40=8E ?@> A?>6820==S 2>48 2 AV;PAP:><C 3>A?>40@AB2V 7 
28:>@8AB0==S< 1V1;V>B5:8 pandas. 

import pandas as pd 
# �020=B065==S 40=8E 7 CSV-D09;C 
water_usage_data = pd.read_csv('agricultural_water_usage.csv') 
# #5@53;S4 ?5@H8E :V;P:>E @S4:V2 40=8E 
print(water_usage_data.head()) 
# �=D>@<0FVS ?@> =01V@ 40=8E 
print(water_usage_data.info()) 
# "?8A>20 AB0B8AB8:0 70 A?>6820==S< 2>48 
print(water_usage_data['water_consumption'].describe()) 
# �@C?C20==S 40=8E 70 @53V>=0<8 B0 @>7@0EC=>: A5@54=P>3> A?>6820==S 

2>48 
region_water_usage = 

water_usage_data.groupby('region')['water_consumption'].mean() 
print(region_water_usage) 
# �V7C0;V70FVS A?>6820==S 2>48 70 @53V>=0<8 
import matplotlib.pyplot as plt 
region_water_usage.plot(kind='bar', figsize=(10, 6)) 
plt.xlabel('Region') 
plt.ylabel('Average Water Consumption') 
plt.title('Agricultural Water Usage by Region') 
plt.show() 
# �=0;V7 70;56=>ABV A?>6820==S 2>48 2V4 B8?C :C;PBC@8 
crop_water_usage = 

water_usage_data.groupby('crop_type')['water_consumption'].mean() 
print(crop_water_usage) 
# �V7C0;V70FVS A?>6820==S 2>48 70 B8?0<8 :C;PBC@ 
crop_water_usage.plot(kind='bar', figsize=(10, 6)) 
plt.xlabel('Crop Type') 
plt.ylabel('Average Water Consumption') 
plt.title('Agricultural Water Usage by Crop Type') 
plt.xticks(rotation=45) 
plt.show() 
*59 :>4 7020=B06Cє 40=V ?@> A?>6820==S 2>48 2 AV;PAP:><C 3>A?>40@AB2V 7 

CSV-D09;C 70 4>?><>3>R DC=:FVW pd.read_csv(). �0;V 2V= 28:>=Cє B0:V 4VW: 
1. �82>48BP ?5@HV :V;P:0 @S4:V2 =01>@C 40=8E 4;S ?5@53;S4C. 
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2. �82>48BP 7030;P=C V=D>@<0FVR ?@> =01V@ 40=8E, 2:;RG=> 7 B8?0<8 40=8E 
4;S :>6=>3> AB>2?FS. 

3. $>7@0E>2Cє >?8A>2C AB0B8AB8:C 4;S AB>2?FS "water_consumption", I> 
<VAB8BP 40=V ?@> A?>6820==S 2>48. 

4. �@C?Cє 40=V 70 @53V>=0<8 B0 @>7@0E>2Cє A5@54=є A?>6820==S 2>48 4;S 
:>6=>3> @53V>=C. 

5. �V7C0;V7Cє A5@54=є A?>6820==S 2>48 70 @53V>=0<8 C 283;S4V AB>2?G8:>2>W 
4V03@0<8. 

6. �=0;V7Cє A5@54=є A?>6820==S 2>48 70 B8?0<8 :C;PBC@. 
7. �V7C0;V7Cє A5@54=є A?>6820==S 2>48 70 B8?0<8 :C;PBC@ C 283;S4V 

AB>2?G8:>2>W 4V03@0<8. 
*59 ?@8:;04 45<>=AB@Cє, S: <>6=0 7020=B068B8 40=V, 28:>=0B8 107>289 

0=0;V7 B0 2V7C0;V7C20B8 @57C;PB0B8 70 4>?><>3>R 1V1;V>B5:8 pandas B0 matplotlib. 
�28G09=>, 28 <>65B5 040?BC20B8 F59 :>4 2V4?>2V4=> 4> 20H8E :>=:@5B=8E ?>B@51 
B0 AB@C:BC@8 40=8E. 

�V1;V>B5:0 pandas C Python є ?>BC6=8< V=AB@C<5=B>< 4;S 0=0;V7C 
5D5:B82=>ABV 28:>@8AB0==S 2>4=8E @5AC@AV2 C AV;PAP:><C 3>A?>40@AB2V. �024S:8 
<>6;82>ABS< V<?>@BC B0 >1@>1:8 40=8E 7 @V7=8E 465@5;, 0 B0:>6 2V7C0;V70FVW B0 
<>45;R20==S, pandas 4>72>;Sє 3;81>:> 7@>7C<VB8 270є<>729S7:8 <V6 
A?>6820==S< 2>48, 2@>609=VABR B0 V=H8<8 D0:B>@0<8. 

�=0;V7 A?>6820==S 2>48 70 :C;PBC@0<8, @53V>=0<8 B0 G0A>< 4>?><030є 
28S28B8 0=><0;VW B0 B@5=48, I> є 206;828< 4;S >?B8<V70FVW 28:>@8AB0==S 2>4=8E 
@5AC@AV2.  >45;R20==S >?B8<0;P=>3> A?>6820==S 2>48 7 C@0EC20==S< 
:;V<0B8G=8E D0:B>@V2 B0 E0@0:B5@8AB8: �@C=BC 40є 7<>3C @>7@>18B8 @5:><5=40FVW 
I>4> 5D5:B82=>3> 7@>H5==S, I> <>65 7=0G=> ?V428I8B8 ?@>4C:B82=VABP 
AV;PAP:>3> 3>A?>40@AB20 B0 715@53B8 FV==V 2>4=V @5AC@A8. 

�=B53@0FVS 40=8E ?@> A?>6820==S 2>48 7 <5B5>@>;>3VG=8<8 40=8<8 B0 
V=H8<8 465@5;0<8 V=D>@<0FVW 70157?5GCє :><?;5:A=89 ?V4EV4 4> 0=0;V7C B0 
?@>3=>7C20==S <091CB=VE ?>B@51 C 2>4V, I> є :@8B8G=8< 4;S ?;0=C20==S B0 
?@89=SBBS AB@0B53VG=8E @VH5=P C 30;C7V AV;PAP:>3> 3>A?>40@AB20. 

�030;><, 70AB>AC20==S Python V 1V1;V>B5:8 pandas 4;S 0=0;V7C 5D5:B82=>ABV 
28:>@8AB0==S 2>4=8E @5AC@AV2 C AV;PAP:><C 3>A?>40@AB2V є ?5@A?5:B82=8< 
=0?@S<:><, S:89 <>65 A?@8SB8 AB0;><C @>728B:C 03@>28@>1=8FB20 B0 
70157?5G5==R ?@>4>2>;PG>W 157?5:8 2 C<>20E 7@>AB0RG>3> 45DVF8BC 2>4=8E 
@5AC@AV2. 

 
%?8A>: 28:>@8AB0=8E 465@5; 

1.  0=0G5=:>  . �. �>A;V465==S <5B>4V2 <0H8==>3> =02G0==S 4;S 
?@>3=>7C20==S ?>3>4=8E C<>2 : ?>SA=R20;P=0 70?8A:0 4> 0B5AB0FV9=>W @>1>B8 
74>1C20G0 28I>W >A2VB8 =0 4@C3><C (<03VAB5@AP:><C) @V2=V, A?5FV0;P=VABP 
121 �=65=5@VS ?@>3@0<=>3> 70157?5G5==S /  . �.  0=0G5=:>;  -2> >A2VB8 V =0C:8 
':@0W=8, )0@:V2. =0F. C=-B @04V>5;5:B@>=V:8. )0@:V2, 2021. 72 A. 

URI: https://openarchive.nure.ua/handle/document/18864 
2. https://uk.wikipedia.org/wiki/Pandas 
3. https://pandas.pydata.org/docs/  

https://uk.wikipedia.org/wiki/Pandas
https://pandas.pydata.org/docs/
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PYTHON’S CAPABILITIES  

FOR OPTIMIZING PROCESSES IN AGRICULTURE 

 
Agriculture is a vital industry that feeds billions of people around the world. 

However, with the ever-increasing global population and the challenges posed by 
climate change, optimizing agricultural processes has become more crucial than ever 
before. In recent years, the use of technology in agriculture, also known as precision 
agriculture or smart farming, has gained significant traction. Python, a powerful and 
versatile programming language, has emerged as a valuable tool for optimizing various 
processes in the agricultural sector. 

This research paper explores Python9s capabilities for optimizing processes in 
agriculture, highlighting its applications in data analysis, automation, machine 
learning, and more. By leveraging Python9s strengths, farmers, researchers, and 
agricultural companies can streamline operations, increase efficiency, and ultimately 
enhance productivity. 

One of Python9s key strengths lies in its extensive data analysis and visualization 
capabilities. The language offers a rich ecosystem of libraries and tools, such as 
NumPy, Pandas, and Matplotlib, which are widely used for processing and analyzing 
agricultural data. These libraries enable farmers and researchers to effectively manage 
and extract insights from large datasets, including crop yields, soil conditions, weather 
patterns, and market trends. For instance, Python can be used to analyze historical crop 
yield data, identify patterns, and develop predictive models to optimize planting 
schedules, irrigation systems, and fertilizer application. Additionally, data 
visualization techniques using libraries like Matplotlib and Seaborn can help farmers 
and agronomists visualize complex data in an intuitive and understandable manner, 
facilitating better decision-making processes. 

Agriculture is a labor-intensive industry, and Python can play a vital role in 
automating various tasks, reducing manual effort, and improving overall efficiency. 
With its extensive library support, Python can be leveraged for tasks such as controlling 
irrigation systems, monitoring greenhouse conditions, and operating agricultural 
machinery. Furthermore, Python is well-suited for integrating with Internet of Things 
(IoT) devices, which are becoming increasingly prevalent in modern agriculture. IoT 
sensors can collect real-time data on factors like soil moisture, temperature, and 
humidity, which can then be processed and analyzed using Python. This data can be 
used to optimize irrigation schedules, monitor crop health, and detect potential issues 
before they escalate. 

Python9s strong machine learning capabilities make it an invaluable tool for 
predictive analytics in agriculture. Libraries like scikit-learn, TensorFlow, and Keras 
enable the development of sophisticated machine learning models that can analyze 
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historical data and make accurate predictions about crop yields, disease outbreaks, and 
market trends. For example, machine learning algorithms can be trained on historical 
weather data, soil conditions, and crop yields to predict the optimal planting times and 
crop varieties for a specific region. Additionally, computer vision techniques powered 
by Python can be used to detect plant diseases, pests, and nutrient deficiencies at early 
stages, allowing for timely interventions and reducing crop losses. 

Python9s geospatial analysis capabilities, facilitated by libraries like GDAL, 
Shapely, and GeoPandas, make it an excellent choice for precision agriculture 
applications. Precision agriculture involves the use of technology to optimize 
agricultural practices at a granular level, taking into account variations in soil 
conditions, topography, and microclimate across individual fields or even within 
smaller sections. 

Python can be used to process and analyze spatial data from sources like satellite 
imagery, drones, and GPS-enabled machinery. This data can be combined with other 
agricultural data to create detailed maps and models that guide decisions on variable 
rate seeding, targeted application of fertilizers and pesticides, and site-specific 
irrigation strategies. 

One of Python9s strengths lies in its interoperability with other programming 
languages and software systems. This characteristic makes it an ideal choice for 
integrating various agricultural technologies and data sources. For instance, Python can 
be used to interface with farm management software, weather forecasting systems, and 
remote sensing platforms, enabling seamless data exchange and analysis. Furthermore, 
Python9s web development capabilities, facilitated by frameworks like Django and 
Flask, allow for the creation of user-friendly web applications and dashboards. These 
applications can provide farmers and agricultural professionals with real-time access 
to data, analytics, and decision support tools, fostering better collaboration and 
informed decision-making. 

Here are a few real-life examples of how Python is being used in agriculture. 
1. Precision Agriculture at John Deere. John Deere, a leading manufacturer of 

agricultural machinery, utilizes Python extensively in its precision agriculture 
solutions. Their Python-based systems analyze data from sensors, GPS, and other 
sources to generate actionable insights for farmers. These insights help optimize 
activities such as seed planting, fertilizer application, and irrigation, leading to 
increased yields and reduced input costs. For example, John Deere9s "See & Spray" 
technology uses computer vision algorithms written in Python to identify weeds in 
fields. This information is then used to precisely spray herbicides only where needed, 
reducing herbicide usage by up to 90% compared to traditional blanket spraying 
methods. 

2. Crop Yield Prediction at Microsoft. Microsoft has developed a crop yield 
prediction system using Python and machine learning to help farmers and 
agribusinesses optimize operations. The system ingests data from various sources, 
including historical weather data, soil moisture levels, and satellite imagery. This data 
is then fed into machine learning models built using Python libraries like scikit-learn 
and TensorFlow. The models can forecast crop yields with high accuracy, enabling 
farmers to make informed decisions about planting schedules, irrigation strategies, and 
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fertilizer application. For instance, in collaboration with the Indian government, 
Microsoft9s system has been used to predict crop yields in various regions, helping 
farmers and policymakers plan for potential shortages or surpluses. 

3. Automated Greenhouse Control at Babylon Micro-Farms. Babylon Micro-
Farms, a startup based in Virginia, USA, uses Python to automate and optimize 
greenhouse operations. They have developed a Python-based control system that 
integrates with various sensors and actuators in their greenhouses. The system 
continuously monitors factors like temperature, humidity, air quality, and soil moisture 
levels. Based on the data collected, Python scripts automatically adjust environmental 
conditions, such as turning on or off heating/cooling systems, opening or closing vents, 
and controlling irrigation systems. This level of automation and precision control leads 
to increased crop yields, reduced resource consumption, and improved sustainability. 

Python9s versatility, extensive library ecosystem, and strong support for data 
analysis, automation, machine learning, and geospatial analysis make it an invaluable 
tool for optimizing processes in agriculture. By leveraging Python9s capabilities, 
farmers, researchers, and agricultural companies can streamline operations, increase 
efficiency, and ultimately enhance productivity. 
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- 71V@ B0 ?V43>B>2:0 40=8E; 
- 281V@ B0 =0;0HBC20==S <>45;V <0H8==>3> =02G0==S; 
- B@5=C20==S B0 >FV=:0 <>45;V; 
- @>73>@B0==S B0 28:>@8AB0==S <>45;V. 
$>73;S=5<> <>6;82V :>48 @50;V70FVW 45S:8E 5B0?V2 @>1>B8 7 1V1;V>B5:>R. 
1. #V43>B>2:0 40=8E 

pythonCopy codeimport pandas as pd 
# �020=B065==S VAB>@8G=8E 40=8E 
data = pd.read_csv('crop_prices.csv') 
# "1@>1:0 2V4ACB=VE 7=0G5=P 
data = data.dropna() 
# $>74V;5==S 40=8E =0 2EV4=V >7=0:8 (X) B0 FV;P>2C 7<V==C (y) 
X = data.drop('price', axis=1) 
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y = data['price'] 
# $>74V;5==S 40=8E =0 =02G0;P=89 B0 B5AB>289 =01>@8 
from sklearn.model_selection import train_test_split 
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2, 
random_state=42) 

2. &@5=C20==S <>45;V 28?04:>2>3> ;VAC 
pythonCopy codefrom sklearn.ensemble import RandomForestRegressor 
from sklearn.metrics import mean_squared_error, r2_score 
# %B2>@5==S B0 B@5=C20==S <>45;V 
rf_model = RandomForestRegressor(n_estimators=100, random_state=42) 
rf_model.fit(X_train, y_train) 
# "FV=:0 B>G=>ABV <>45;V =0 B5AB>2><C =01>@V 
y_pred = rf_model.predict(X_test) 
mse = mean_squared_error(y_test, y_pred) 
r2 = r2_score(y_test, y_pred) 
print(f'Mean Squared Error: {mse:.2f}') 
print(f'R-squared: {r2:.2f}') 

3. #@>3=>7C20==S FV= 
pythonCopy code# !>2V 40=V 4;S ?@>3=>7C20==S 
new_data = [[...]]  # �EV4=V >7=0:8 
# #@>3=>7C20==S FV=8 
predicted_price = rf_model.predict(new_data) 
print(f'#@>3=>7>20=0 FV=0: {predicted_price[0]:.2f}') 

%B2>@5==S A8AB5<8 ?@>3=>7C20==S FV= =0 AV;PAP:>3>A?>40@AP:C ?@>4C:FVR 
7 28:>@8AB0==S< 1V1;V>B5:8 scikit-learn C Python є 5D5:B82=8< @VH5==S< 4;S 
0=0;V7C B0 ?5@5410G5==S <091CB=VE FV=. �V1;V>B5:0 scikit-learn ?@>?>=Cє 
@V7=><0=VB=V 0;3>@8B<8 <0H8==>3> =02G0==S, B0:V S: ;V=V9=0 @53@5AVS, 45@520 
@VH5=P, 28?04:>289 ;VA, 3@04Vє=B=89 1CAB8=3 B0 =59@>==V <5@56V, S:V <>6=0 
70AB>A>2C20B8 4;S 28@VH5==S 70240=P @53@5AVW B0 ?@>3=>7C20==S FV=. 

#5@52038 1V1;V>B5:8 scikit-learn: 
1. �V1;V>B5:0 <0є 7@>7C<V;89 B0 AB0=40@B87>20=89 V=B5@D59A 4;S @V7=8E 

0;3>@8B<V2 <0H8==>3> =02G0==S, I> ?>;53HCє ?@>F5A =02G0==S B0 
28:>@8AB0==S. 

2. Scikit-learn ?@>?>=Cє 25;8:C :V;P:VABP 0;3>@8B<V2 4;S :;0A8DV:0FVW, 
@53@5AVW, :;0AB5@870FVW, 7<5=H5==S @>7<V@=>ABV 40=8E B0 V=H8E 7040G <0H8==>3> 
=02G0==S. 

3. �V1;V>B5:0 >?B8<V7>20=0 4;S >1@>1:8 25;8:8E =01>@V2 40=8E V 70157?5GCє 
H284:5 28:>=0==S 0;3>@8B<V2. 

4. Scikit-learn BVA=> V=B53@>20=0 7 1V1;V>B5:0<8 NumPy B0 SciPy, I> 
?>;53HCє >1@>1:C B0 <0=V?C;SFVW 7 40=8<8. 

5. �V1;V>B5:0 є 2V4:@8B>R B0 157:>HB>2=>R, I> A?@8Sє WW 0:B82=><C 
@>728B:C B0 ?V4B@8<FV A?V;P=>B>R. 

6. Scikit-learn <0є det0;P=C 4>:C<5=B0FVR, ?@8:;048 :>4C B0 0:B82=C 
A?V;P=>BC :>@8ABC20GV2. 

!54>;V:8 1V1;V>B5:8 scikit-learn: 
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1. Scikit-learn 7>A5@5465=0 =0 :;0A8G=8E 0;3>@8B<0E <0H8==>3> =02G0==S 
V <0є >1<565=C ?V4B@8<:C 4;S 3;81>:8E =59@>==8E <5@56. 

2. �V1;V>B5:0 =5 ?V4B@8<Cє @>7?>4V;5=5 =02G0==S =0 :;0AB5@0E 01> 2 
E<0@=8E A5@54>28I0E. 

3. Scikit-learn 2 >A=>2=><C >@Vє=B>20=0 =0 =02G0==S 7 28:>@8AB0==S< 
AB0B8G=8E =01>@V2 40=8E, 0 =5 ?>B>:V2 40=8E. 

4. �V1;V>B5:0 =5 <0є 21C4>20=8E V=AB@C<5=BV2 4;S 2V7C0;V70FVW 40=8E B0 
@57C;PB0BV2 <>45;59. �;S 2V7C0;V70FVW =5>1EV4=> 28:>@8AB>2C20B8 AB>@>==V 
1V1;V>B5:8, B0:V S: Matplotlib 01> Seaborn. 

5. Scikit-learn =5 <0є 21C4>20=8E V=AB@C<5=BV2 4;S 02B><0B8G=>3> 281>@C 
B0 =0;0HBC20==S =09:@0I>W <>45;V =0 >A=>2V 40=8E. 

6. #@>F5A =0;0HBC20==S 3V?5@?0@0<5B@V2 <>45;59 <>65 1CB8 B@C4><VAB:8< 
V 28<030B8 7=0G=8E @5AC@AV2 B0 5:A?5@8<5=BV2. 

�;RG>28<8 5B0?0<8 C AB2>@5==V A8AB5<8 ?@>3=>7C20==S є 71V@ B0 
?V43>B>2:0 40=8E, 281V@ B0 =0;0HBC20==S 2V4?>2V4=>W <>45;V <0H8==>3> 
=02G0==S, B@5=C20==S B0 >FV=:0 <>45;V 7 28:>@8AB0==S< <5B@8: B>G=>ABV, B0:8E 
S: A5@54=P>:204@0B8G=0 ?><8;:0 B0 R-:204@0B. #VA;S B@5=C20==S, <>45;P <>6=0 
V=B53@C20B8 2 A8AB5<C ?@>3=>7C20==S FV= B0 28:>@8AB>2C20B8 4;S ?5@5410G5==S 
<091CB=VE FV= =0 >A=>2V =>28E 2EV4=8E 40=8E. 

�06;828< 0A?5:B>< є <>=VB>@8=3 B0 ?5@V>48G=5 >=>2;5==S <>45;V, 
>A:V;P:8 @8=:>2V B5=45=FVW B0 D0:B>@8 2?;82C =0 FV=8 <>6CBP 7<V=R20B8AS 7 
G0A><. $53C;S@=5 ?5@5=0;0HBC20==S <>45;V 7 C@0EC20==S< =>28E 40=8E 
4>72>;8BP 70157?5G8B8 1V;PH B>G=V B0 0:BC0;P=V ?@>3=>78. 

�030;><, 70AB>AC20==S Python B0 1V1;V>B5:8 scikit-learn 4;S AB2>@5==S 
A8AB5<8 ?@>3=>7C20==S FV= =0 AV;PAP:>3>A?>40@AP:C ?@>4C:FVR є ?5@A?5:B82=8< 
?V4E>4><, S:89 <>65 =040B8 D5@<5@0< B0 03@>?@><8A;>28< ?V4?@8є<AB20< 
206;82C V=D>@<0FVR 4;S ?@89=SBBS AB@0B53VG=8E @VH5=P, >?B8<V70FVW 28B@0B B0 
?V428I5==S @5=B015;P=>ABV 28@>1=8FB20. 

 
%?8A>: 28:>@8AB0=8E 465@5; 

1. �=B5;5:BC0;P=0 V=D>@<0FV9=0 A8AB5<0 ?@>3=>7C20==S ?>?8BC =0 
AV;PAP:>3>A?>40@AP:C ?@>4C:FVR. .@ $... – �20;VDV:0FV9=0 @>1>B0 10:0;02@0. 
�0D54@0 V=D>@<0FV9=8E B5E=>;>3V9 – �C1;S=8, �!'#, 2023. 50 c. 

URI: https://repository.lnup.edu.ua/jspui/handle/123456789/650 
2. https://dou.ua/lenta/articles/first-steps-in-nlp-scikit-learn/ 
3. https://uk.wikipedia.org/wiki/Scikit-learn 
4. http://cloud-5.bitp.kiev.ua/?page_id=640 
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+5@=530 �. #., 
74>1C20G 28I>W >A2VB8 A?5FV0;P=>ABV 122 �><?9RB5@=V =0C:8 

!0C:>289 :5@V2=8:: &8I5=:> %. �.,  
:0=4.?54. =0C:,4>F5=B :0D54@8 5:>=><VG=>W :V15@=5B8:8,  

:><?9RB5@=8E =0C: B0 V=D>@<0FV9=8E B5E=>;>3V9 
 8:>;0W2AP:89 =0FV>=0;P=89 03@0@=89 C=V25@A8B5B, <.  8:>;0W2 

 

���"$�& � ��&" �&�+!"�" ��/���!!/ &� ���%�(���*�� 
$������ ' ��$"�!�*&�� )�$+"��) #$"�'�&��  

� ���"$�%&�!!/  PYTHON 

 

�0157?5G5==S 157?5:8 E0@G>28E ?@>4C:BV2 є >4=8< V7 :;RG>28E ?@V>@8B5BV2 
4;S 28@>1=8:V2 B0 @53C;RRG8E >@30=V2 C 30;C7V E0@G>2>W ?@><8A;>2>ABV. $878:8, 
?>29S70=V 7 28@>1=8FB2><, 715@V30==S< B0 @>7?>2AR465==S< ?@>4C:BV2 
E0@GC20==S, <>6CBP <0B8 A5@9>7=V =0A;V4:8 4;S 74>@>29S A?>6820GV2 B0 
5:>=><VG=8E 2B@0B 4;S ?V4?@8є<AB2. %2>єG0A=5 28S2;5==S B0 :;0A8DV:0FVS 
?>B5=FV9=8E @878:V2 є :@8B8G=8< 70240==S< 4;S 70?>1V30==S =5157?5G=8< 
A8BC0FVS< B0 70157?5G5==S S:>ABV ?@>4C:FVW. 

�0AB>AC20==S 0;3>@8B<V2 02B><0B8G=>3> 28S2;5==S B0 :;0A8DV:0FVW @878:V2 
C 28@>1=8FB2V E0@G>28E ?@>4C:BV2 7 28:>@8AB0==S< Python <0є :V;P:0 :;RG>28E 
?5@5203. 

1. Python B0 9>3> 1V1;V>B5:8 4;S 0=0;V7C 40=8E B0 <0H8==>3> =02G0==S 
4>72>;SRBP H284:> >1@>1;SB8 B0 0=0;V7C20B8 25;8:V >1AS38 40=8E ?@> 28@>1=8GV 
?@>F5A8, S:VABP ?@>4C:FVW B0 =>@<0B82=V 28<>38. *5 70157?5GCє A2>єG0A=5 
28S2;5==S ?>B5=FV9=8E @878:V2 B0 ?@8A:>@Rє ?@>F5A ?@89=SBBS @VH5=P I>4> WE 
<V=V<V70FVW 01> CAC=5==S. 

2. �;3>@8B<8 <0H8==>3> =02G0==S, B0:V S: 28S2;5==S 0=><0;V9 B0 
:;0A8DV:0FVS, 740B=V 28S2;SB8 A:;04=V 70:>=><V@=>ABV B0 729S7:8 C 40=8E, S:V 
<>6CBP 1CB8 =5?><VB=8<8 4;S ;R4AP:>3> >:0. *5 ?V428ICє B>G=VABP 28S2;5==S 
@878:V2 B0 7<5=HCє 9<>2V@=VABP ?@>?CI5=8E @878:V2 01> ?><8;:>28E 
A?@0FP>2C20=P. 

3. %8AB5<8 =0 >A=>2V Python ;53:> <0AHB01CRBPAS 4;S @>1>B8 7 
7@>AB0RG8<8 >1AS30<8 40=8E B0 28@>1=8G8<8 ?>BC6=>ABS<8. �024S:8 <>4C;P=V9 
AB@C:BC@V B0 H8@>:><C 281>@C 1V1;V>B5:, 0;3>@8B<8 <>6=0 ;53:> 040?BC20B8 4> 
7<V= C 28@>1=8G8E ?@>F5A0E 01> =>@<0B82=8E 28<>30E. 

4. �2B><0B870FVS ?@>F5AV2 28S2;5==S B0 :;0A8DV:0FVW @878:V2 70 4>?><>3>R 
Python-A:@8?BV2 7<5=HCє 70;56=VABP 2V4 ;R4AP:>3> D0:B>@0, I> G0AB> ?>29S70=89 
7 ?><8;:0<8 B0 C?5@5465==S<8. *5 ?V428ICє AB01V;P=VABP B0 =04V9=VABP A8AB5<8 
:>=B@>;R @878:V2. 

5. Python <0є <>6;82>ABV 4;S ;53:>W V=B53@0FVW 7 @V7=8<8 A8AB5<0<8, B0:8<8 
S: 1078 40=8E, A8AB5<8 <>=VB>@8=3C 28@>1=8FB20, V=AB@C<5=B8 72VB=>ABV B0 
A?>2VI5==S. *5 4>72>;Sє AB2>@R20B8 :><?;5:A=V @VH5==S 4;S C?@02;V==S 
@878:0<8 C 28@>1=8FB2V E0@G>28E ?@>4C:BV2. 

6. Python є 2V4:@8B>R <>2>R ?@>3@0<C20==S 7 25;8:>R A?V;P=>B>R 
@>7@>1=8:V2, I> 70157?5GCє ?>ABV9=89 @>728B>: B0 ?V4B@8<:C. *5 4>72>;Sє ;53:> 
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040?BC20B8 B0 24>A:>=0;R20B8 0;3>@8B<8 28S2;5==S B0 :;0A8DV:0FVW @878:V2 
2V4?>2V4=> 4> =>28E 28<>3 B0 B5E=>;>3V9. 

7. �8:>@8AB0==S Python B0 2V4:@8B8E 1V1;V>B5: 4;S <0H8==>3> =02G0==S є 
5:>=><VG=> 283V4=8< @VH5==S< C ?>@V2=S==V 7 ?@8410==S< A?5FV0;V7>20=8E 
:><5@FV9=8E ?@>3@0<=8E ?@>4C:BV2. *5 7=86Cє 20@BVABP 2?@>20465==S B0 
?V4B@8<:8 A8AB5< C?@02;V==S @878:0<8. 

�0AB>AC20==S 0;3>@8B<V2 02B><0B8G=>3> 28S2;5==S B0 :;0A8DV:0FVW @878:V2 
C 28@>1=8FB2V E0@G>28E ?@>4C:BV2 7 28:>@8AB0==S< Python 70157?5GCє 
?V428I5==S 157?5:8, S:>ABV B0 5D5:B82=>ABV 28@>1=8G8E ?@>F5AV2, 7<5=HCRG8 
@878:8 4;S 74>@>29S A?>6820GV2 B0 5:>=><VG=V 2B@0B8 4;S 28@>1=8:V2. $>73;S=5<> 
45:V;P:0 ?@8:;04V2 @50;V70FVW C 283;S4V ?@>3@0<=>3> :>4C B0:8E 0;3>@8B<V2. 

1. �8S2;5==S 0=><0;V9 7 28:>@8AB0==S< V7>;P>20=8E ;VA>28E 0=><0;V9 
from sklearn.ensemble import IsolationForest 
# #V43>B>2:0 40=8E 
X = data[relevant_features] 
# &@5=C20==S <>45;V 
model = IsolationForest(contamination=0.1) 
model.fit(X) 
# �8S2;5==S 0=><0;V9 
anomaly_scores = model.decision_function(X) 
anomalies = X[anomaly_scores < -0.5] 

2. �;0A8DV:0FVS @878:V2 7 28:>@8AB0==S< Random Forest 
from sklearn.ensemble import RandomForestClassifier 
from sklearn.metrics import f1_score 
# #V43>B>2:0 40=8E 
X = data[relevant_features] 
y = data[8risk_category9] 
# &@5=C20==S <>45;V 
model = RandomForestClassifier() 
model.fit(X, y) 
# "FV=:0 5D5:B82=>ABV 
y_pred = model.predict(X_test) 
f1 = f1_score(y_test, y_pred, average=8weighted9) 
print(f9F1-score: {f1:.2f}9) 

�2B><0B8G=5 28S2;5==S B0 :;0A8DV:0FVS @878:V2 C 28@>1=8FB2V E0@G>28E 
?@>4C:BV2 7 28:>@8AB0==S< Python є ?>BC6=8< V=AB@C<5=B>< 4;S 70157?5G5==S 
157?5:8 B0 S:>ABV ?@>4C:FVW. �0AB>AC20==S 0;3>@8B<V2 <0H8==>3> =02G0==S, 
B0:8E S: 28S2;5==S 0=><0;V9 B0 :;0A8DV:0FVS, 4>72>;Sє 5D5:B82=> 0=0;V7C20B8 
25;8:V >1AS38 40=8E ?@> ?@>F5A8 28@>1=8FB20, S:VABP ?@>4C:FVW B0 =>@<0B82=V 
28<>38. 

�;3>@8B<8 28S2;5==S 0=><0;V9, B0:V S: V7>;P>20=V ;VA>2V 0=><0;VW, 
AB0B8AB8G=V <5B>48 B0 0;3>@8B<8 :;0AB5@870FVW, 4>?><030RBP V45=B8DV:C20B8 
2V4E8;5==S 2V4 =>@<0;P=8E @568<V2 @>1>B8 B0 ?>B5=FV9=V @878:8. �;0A8DV:0FVS 
@878:V2 7 28:>@8AB0==S< 0;3>@8B<V2 45@52 @VH5=P, ;>3VAB8G=>W @53@5AVW B0 
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=59@>==8E <5@56 4>72>;Sє :0B53>@87C20B8 28S2;5=V @878:8 B0 287=0G0B8 
2V4?>2V4=V 70E>48 @503C20==S. 

"FV=:0 5D5:B82=>ABV <>45;59 7 28:>@8AB0==S< <5B@8:, B0:8E S: B>G=VABP, 
?>2=>B0 B0 F1->FV=:0, 0 B0:>6 ?5@5E@5A=0 ?5@52V@:0 B0 =0;0HBC20==S 
3V?5@?0@0<5B@V2, є 206;828<8 :@>:0<8 4;S 70157?5G5==S =04V9=>ABV B0 B>G=>ABV 
A8AB5<8 28S2;5==S B0 :;0A8DV:0FVW @878:V2. 

$>73>@B0==S B0 V=B53@0FVS B0:>W A8AB5<8 C 28@>1=8GV ?@>F5A8 E0@G>2>W 
?@><8A;>2>ABV <>65 74V9A=R20B8AS G5@57 AB2>@5==S 251-A5@2VAV2 01> API, 0 B0:>6 
V=B53@0FVR 7 A8AB5<0<8 <>=VB>@8=3C B0 A?>2VI5=P. �57?5@5@2=5 =02G0==S B0 
>=>2;5==S <>45;59 =0 >A=>2V =>28E 40=8E B0 28<>3 є :@8B8G=8< 4;S ?V4B@8<:8 
0:BC0;P=>ABV B0 5D5:B82=>ABV A8AB5<8. 

�030;><, 70AB>AC20==S 0;3>@8B<V2 02B><0B8G=>3> 28S2;5==S B0 
:;0A8DV:0FVW @878:V2 C 28@>1=8FB2V E0@G>28E ?@>4C:BV2 7 28:>@8AB0==S< Python 
є ?>BC6=8< V=AB@C<5=B>< 4;S ?V428I5==S 157?5:8 B0 S:>ABV ?@>4C:FVW, 
7<5=H5==S @878:V2 4;S 74>@>29S A?>6820GV2 B0 <V=V<V70FVW 5:>=><VG=8E 2B@0B 4;S 
28@>1=8:V2. *5 A?@8Sє ?V428I5==R 4>2V@8 A?>6820GV2 B0 70157?5G5==R 
2V4?>2V4=>ABV =>@<0B82=8< 28<>30< C 30;C7V E0@G>2>W ?@><8A;>2>ABV. 

 
%?8A>: 28:>@8AB0=8E 465@5; 

1. �;>20 �. �. $>7@>1:0 A8AB5<8 4;S V45=B8DV:0FVW <0@:5B8=3>28E 
?>:07=8:V2 =0 107V Python: 48?;><=0 @>1>B0 <03VAB@0 70 A?5FV0;P=VABR 
121 �=65=5@VS ?@>3@0<=>3> 70157?5G5==S / �. �. �;>20. &5@=>?V;P: &!&', 2020. 
64 A. 

URI: http://elartu.tntu.edu.ua/handle/lib/33595 
2. +C1C:>20 ". .. �8:>@8AB0==S Data Science 4;S >FV=R20==S @878:V2 

[�;5:B@>==89 @5AC@A] / ". .. +C1C:>20, �. �. #>=><0@5=:>, ". #. �><0=B>28G // 
�=D@0AB@C:BC@0 @8=:C. 2020. �8?. 47. %. 129-132.  

URI: http://market-infr.od.ua/uk/47-2020 
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,8O= �. �., 
74>1C20G 28I>W >A2VB8 A?5FV0;P=>ABV 073  5=546<5=B 

!0C:>289 :5@V2=8:: �C@:>2Aь:0 �. �., 
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SECURITY-ORIENTED MANAGEMENT OF COMMERCIAL BANKS  

OF UKRAINE IN CONDITIONS OF UNCERTAINTY 

 

In modern conditions, issues related to the management of various socio-
economic systems are the most difficult. Management of modern banking institutions 
requires their leaders and managers to have serious and deep knowledge both in the 
field of theory and in the field of practice. It can be confidently stated that with the 
further development of market relations in Ukraine, the processes of building credit 
institutions9 activity management systems will become more and more relevant and 
important. 

The complexity of the process of managing banking institutions requires the 
development of a comprehensive approach to managing their assets and liabilities, 
which will include basic balancing of parameters, assessment and accounting of the 
bank9s financial condition and market position, the formation and functioning of a 
single information and analytical field, the organizational structure of the bank9s profit 
and cost centers, structuring of a single automated resource management system [1]. 

The introduction of a high-quality asset and liability management system is 
especially relevant for domestic banks in a period of uncertainty and rapid market 
changes. 

The bank9s asset and liability management system provides both a theoretical 
basis and practical management methods and tools that can be used in the activities of 
each specific bank. 

At the highest level, asset and liability management is the nexus of shareholder 
value creation and risk management with profitability determination, transfer pricing, 
regulatory limits, cost of credit, interest rate risk management and liquidity. 

At the operational level, this system guarantees the coordinated activity of all 
units aimed at achieving a common goal. 

The implementation of this system involves the use of new management 
concepts at all levels, as well as the introduction of new technologies for evaluating 
and comparing reports on the company9s activities and risks. 

From the point of view of corporate governance, asset and liability management 
is more an art of management than a science, and despite the fact that asset and liability 
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management is a separate concept, it is an integral part of the management process of 
modern banks. 

Complex management of the bank9s assets and liabilities involves the 
implementation of such main goals as: 

– increase in income from shares, i.e. increase in the value of the bank for its 
shareholders; 

– improving the future for financial flows, as a result of receiving a higher rating; 
– maintaining a sufficient level of profitability; 
– compliance with the requirements regarding the amount of equity capital; 
– maintaining the bank9s liquidity at the required level; 
– risk management, etc [2]. 
In order to solve the above goals, the integrated management of the bank9s assets 

and liabilities involves means and methods of management both at the level of 
management strategies, control over bank-wide operations, and at the level of 
management of various profit centers, even at the level of customer relations. 

The management of assets and liabilities must be supported by the availability 
of reliable information, which contains archival information about the bank itself and 
forecasts of its development in general and a general vision of the management 
structure. Although most of this information is available, the impossibility of placing 
it in a convenient format is a significant obstacle in the process of asset and liability 
management. 

All this information must be collected to compile convenient and necessary 
reporting. The level of implementation (and costs) reflects the conceptual 
implementation of asset and liability management procedures, which is increasingly 
complex due to the growing need for detailed and comprehensive analysis. Some banks 
start this process using existing tools, others use sophisticated computer programs. 

In the broadest sense, the concept of asset and liability management covers a 
system of categories, analytical indicators and tools, techniques and methods of 
analysis. The principles and provisions of the asset and liability management concept 
are the basis for the formation of bank management tactics and strategies. 

So, complex management of assets and liabilities applies to almost all areas of 
financial management of the bank: strategic planning, operational management, 
including analysis and control, profit and risk management, formation of financial tools 
[3]. 

Given the above, the following conclusions can be drawn. 
First, an important component of the success of any bank is a system of 

integrated management of assets and liabilities. The introduction of a quality system of 
rules for managing assets and liabilities is very relevant for domestic banks in the 
period of active growth and fast-moving market conditions. The need for asset and 
liability management will grow at a rapid pace in accordance with the phenomenal 
growth of capital markets, progress in the theory and technology of risk analysis. 

Second, at the highest level, asset and liability management is the relationship 
between shareholder value creation and risk management with profitability 
determination, transfer pricing, regulatory limits, cost of credit, interest rate risk 
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management and liquidity. At the operational level, this system guarantees the 
coordinated activity of all units aimed at achieving a common goal. 

Thirdly, complex management of the bank9s assets and liabilities involves the 
realization of such main goals as: increasing the value of the bank for its shareholders; 
improvement of the bank9s financial flows and, as a result, obtaining a higher rating; 
maintaining a sufficient level of capital, profitability and liquidity, risk management. 

Fourthly, the most important components of the complex management of assets 
and liabilities of the bank are: management of assets, liabilities and equity; liquidity 
management, profitability and risk management. 

Fifth, Ukrainian banks must adhere to the following principles when managing 
assets and liabilities in an integrated manner: compliance with the requirements of 
regulatory bodies, minimization of required reserves, liquidity, minimization of costs, 
profitability, and minimization of risks. 
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?V4?@8є<AB20 є ?>;V?H5==S >1A;C3>2C20==S :;Vє=BV2 B0 5D5:B82=0 >?B8<V70FVS 
28B@0B, ?>29S70=8E 7 <0B5@V0;P=8<8 B0 V=D>@<0FV9=8<8 ?>B>:0<8. &0:8< G8=><, 
;>3VAB8G=0 AB@0B53VS <>65 1CB8 @>73;S=CB0 S: @>728=5==S 01> 4>?>2=5==S 4> 
7030;P=>W AB@0B53VW B>@3>25;P=>3> ?V4?@8є<AB20.  "A=>2=8<8 E0@0:B5@8AB8:0<8 
ACG0A=>W ;>3VAB8G=>W AB@0B53VW DV@<8 <>6=0 22060B8 =0ABC?=V [6]: 

- C73>465=VABP @VH5=P CAVE ;>3VAB8G=8E ?V4A8AB5<;  
- ?>A;V4>2=VABP V :><?;5:A=VABP 4V9 @V7=8E G0A>28E ?5@V>4V2;  
- @50;P=VABP V 5;0AB8G=VABP ?;0=V2. 
&0:>6 �.  . #0;PG8: «:;RG>28<8 B0 =091V;PH 70AB>A>2C20=8<8» =07820є 

?9SBP B0:8E B8?V2 ;>3VAB8G=8E AB@0B53V9: 
– «AB@0B53VW <V=V<V70FVW ;>3VAB8G=8E 28B@0B B0 V=25ABC20==S C ;>3VAB8G=C 

<5@56C; 
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– <0:A8<V70FVW B0 ?>:@0I5==S ;>3VAB8G=>3> A5@2VAC; 
– <0:A8<V70FVW 4>E>4C B0 ?@81CB:C;  
– ?V428I5==S :>=:C@5=B=8E ?5@5203 ?V4?@8є<AB20; 
– ;>3VAB8G=>3> 0CBA>@A8=3C» [5]. 
�>3VAB8:0 B>@3>25;P=>3> ?V4?@8є<AB20 є 206;828< D0:B>@>< CA?VEC 

:><?0=VW =0 @8=:C, >A:V;P:8 2>=0 2V4V3@0є :;RG>2C @>;P C :5@C20==V 
<0B5@V0;P=8<8 B0 V=D>@<0FV9=8<8 ?>B>:0<8. (>@<C20==S ;>3VAB8G=>W AB@0B53VW 
є A:;04=8< B0 V=B53@>20=8< ?@>F5A><, A?@S<>20=8< =0 70157?5G5==S 
5D5:B82=>ABV B0 20@B>ABV 4;S :;Vє=BV2. �>;>2=0 <5B0 ?>;S30є 2 704>2>;5==V ?>B@51 
:;Vє=BV2, ?@>3=>7C20==V WE=VE <091CB=VE ?>B@51 B0 ?>ABV9=><C ?>:@0I5==V @V2=S 
>1A;C3>2C20==S. 

%CG0A=8<8 C:@0W=AP:8<8 4>A;V4=8:0<8 !. /.  8E0;VFP:>R B0 
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>A=>2=V 5B0?8 ?>1C4>28 ;>3VAB8G=>W AB@0B53VW ?V4?@8є<AB20, 7>:@5<0 [3]: 
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[6] 
 
!0 @8A.1 ?>:070=> AE5<C ?@>5:BC20==S ;>3VAB8G=>W AB@0B53VW 4;S 

B>@3>25;P=8E ?V4?@8є<AB2 V 206;82VABP AB@0B53VG=>3> 0=0;V7C. %E5<0 45<>=AB@Cє 
:><?;5:A=89 ?V4EV4 4> @>7@>1:8 ;>3VAB8G=>W AB@0B53VW 2 >@30=V70FVW, S:89 
V=B53@CєBPAS 7 7030;P=8<8 1V7=5A-AB@0B53VS<8, 2@0E>2CRG8 S: 2=CB@VH=V B0: V 
7>2=VH=V D0:B>@8. *5=B@0;P=5 <VAF5 2 FP><C ?@>F5AV 709<0є 0=0;V7 ;>3VAB8G=>3> 
>B>G5==S B0 70A>1V2 ;>3VAB8:8, I> 4>72>;Sє V45=B8DV:C20B8 :;RG>2V D0:B>@8 
CA?VEC B0 >1<565==S. �70є<>4VS <V6 DV=0=A>2>R, <0@:5B8=3>2>R B0 ;>3VAB8G=>R 
AB@0B53VS<8 A?@8Sє @5B5;P=><C <>45;R20==R B0 >?B8<V70FVW ;>3VAB8G=8E 
?@>F5AV2, I> 2 :V=F52><C @0EC=:C ?>28==> ?V428I8B8 5D5:B82=VABP V 
:>=:C@5=B>A?@><>6=VABP ?V4?@8є<AB20 =0 @8=:C. 
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"B65, ;>3VAB8G=V AB@0B53VW є ACBBє28<8 4;S 4>AS3=5==S AB@0B53VG=8E FV;59 
?V4?@8є<AB20 B0 70157?5G5==S 9>3> :>=:C@5=B>A?@><>6=>ABV =0 @8=:C. �>=8 
270є<>4VRBP 7 V=H8<8 AB@0B53VS<8 B0 >E>?;RRBP 2AV 0A?5:B8 1V7=5AC, 2:;RG0RG8 
?>AB0G0==S B0 28@>1=8FB2>. /:I> ;>3VAB8G=V AB@0B53VW 70AB>A>2CRBPAS =0;56=8< 
G8=><, F5 ?@872>48BP 4> 7=865==S 28B@0B B0 ?>:@0I5==S >1A;C3>2C20==S 
:;Vє=BV2, I> A?@8Sє 1V;PH 5D5:B82=V9 4VS;P=>ABV B0 4>AS3=5==R FV;59 
?V4?@8є<AB20.  

�>3VAB8G=0 AB@0B53VS B>@3>25;P=8E ?V4?@8є<AB2 є :;RG>28< V=AB@C<5=B>< 
4;S 2BV;5==S 7030;P=>W AB@0B53VW ?V4?@8є<AB20.  >45;P ;>3VAB8G=>W AB@0B53VW 
?>28==0 2V4>1@060B8 DC=:FV>=0;P=C ?@>3@0<C 4VS;P=>ABV, I> A?@8Sє 7<VF=5==R 
:>=:C@5=B>A?@><>6=>ABV DV@<8. �>=0 107CєBPAS =0 :;RG>28E :><?5B5=FVSE 
CA?VEC :><?0=VW B0 ACG0A=8E :>=F5?FVSE C FV9 >1;0ABV. 
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1. �>4>;06AP:0 &. "., �G:0A>20 �.  .  >45;R20==S ;>3VAB8G=8E AB@0B53V9 
?V4?@8є<AB20. �:>=><V:0 B@0=A?>@B=>3> :><?;5:AC. 2022, № 40. %. 170-183.  

URL: https://api.dspace.khadi.kharkov.ua/server/api/core/bitstreams/3be2728c-
40d8-430d-b41c-5c6f624709d0/content 
2. �>4>;06AP:0 &.". �;0A8DV:0FVS ;>3VAB8G=8E AB@0B53V9 ?V4?@8є<AB20. 

�:>=><V:0 B@0=A?>@B=>3> :><?;5:AC. 2022. № 39. %. 103-114.  
URL: http://etk.khadi.kharkov.ua/article/view/261479/257917 
3.  8E0;VFP:0 !. /., �5@5A:;S  . $. �>3VAB8G=89 <5=546<5=B : =02G0;P=89 

?>AV1=8:. �P2V2: �P2V2AP:89 45@602=89 C=V25@A8B5B 2=CB@VH=VE A?@02, 2020. 
440 A. 

URL: http://dspace.lvduvs.edu.ua/handle/1234567890/3292 
4. �;PG5=:> !.�. �>3VAB8G=V AB@0B53VW 2 B>@3V2;V : <>=>3@0DVS. �8W2 : �8W2. 

=0F. B>@3. 5:>=. C=-B, 2016. 432 A.  
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1a.pdf 
5. #0;PG8: �.  . (>@<C20==S ;>3VAB8G=>W AB@C:BC@8 ?V4?@8є<AB20 C 

ACG0A=8E C<>20E 3>A?>40@R20==S. �D5:B82=0 5:>=><V:0. 2014. № 11. %. 103-114.  
URL: http://www.economy.nayka.com.ua/?op=1&z=3575  
6. &0;0=  . �.  >45;R20==S ;>3VAB8G=8E AB@0B53V9 B>@3>25;P=8E 
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�P2V2 : �>3VAB8:0. 2008. № 15 (633). %. 696-701.  
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� ' "��) �"Є!!"�" %&�!' 

 
!0 60;P, V7 :>6=8< 4=5< 2A5 1V;PH5 ?V4?@8є<AB2 707=0RBP ?AC20==S 01> 

7=8I5==S =5>1>@>B=8E 0:B82V2 2 =0A;V4>: 1>9>28E 4V9. #@89=SBBS 
C?@02;V=AP:>3> @VH5==S I>4> ?>40;PH>3> 2V4>1@065==S 2 1CE30;B5@AP:><C 
>1;V:C 40=8E 0:B82V2 ?V4?@8є<AB20 70;568BP 2V4 28:>=0==S >1>29S7:>28E C<>2 WE 
287=0==S 73V4=> 7 G8==8< 70:>=>402AB2>< [1; 2; 3]. #>@CH5==S E>G0 1 >4=VєW 
C<>28 ?>B@51Cє 2 1CE30;B5@AP:><C >1;V:C 28:;RG5==S >19є:B0 7V A:;04C 
=5>1>@>B=8E 0:B82V2. 

�0:V=G5==S 1>9>28E 4V9 =0 B5@8B>@VW, 45 @>7B0H>20=> ?V4?@8є<AB2>, 
4>72>;Sє 2;0A=8:0< B0 :5@V2=8FB2C >FV=8B8 WE 2?;82 =0 DV78G=89 B0 S:VA=89 AB0= 
<09=0. � <5B>R 70157?5G5==S ?@02482>ABV 40=8E 1CE30;B5@AP:>3> >1;V:C B0 
DV=0=A>2>W 72VB=>ABV ?V4?@8є<AB2> 7>1>29S70=> ?@>25AB8 V=25=B0@870FVR «C @07V 
<>6;82>ABV 157?5G=>3> B0 157?5@5H:>4=>3> 4>ABC?C C?>2=>2065=8E >AV1 4> 
0:B82V2, ?5@28==8E 4>:C<5=BV2 V @53VAB@V2 1CE30;B5@AP:>3> >1;V:C» (?. 8 @>74. � 
[4]) (@8A. 1). 

' @07V 2AB0=>2;5==S D0:BV2 ?>2=>3> ?AC20==S, 7=8I5==S, 2B@0B8 
=5>1>@>B=8E 0:B82V2 G5@57 2V9=C (B>1B> 2 =0A;V4>: D>@A-<06>@=8E >1AB028= [5]) 
?V4?@8є<AB2> 2 1CE30;B5@AP:><C >1;V:C <0є ?@02> 287=0B8 2B@0B8 2V4 A?8A0==S 
=5>1>@>B=8E 0:B82V2 [6]. #5@28==8< 4>:C<5=B>< 4;S 2V4>1@065==S 40=8E 
>?5@0FV9 є 0:B A?8A0==S =5>1>@>B=8E 0:B82V2, S:89 A:;040єBPAS =0 ?V4AB02V 
?@>B>:>;C @57C;PB0BV2 V=25=B0@870FV9=>W :><VAVW, =0:07C :5@V2=8:0 ?@> >1;V: 
@57C;PB0BV2 V=25=B0@870FVW. �;S 2V4>1@065==S A?8A0==S =5>1>@>B=8E 0:B82V2 C 
?>40B:>2><C >1;V:C 4>40B:>2> ?>B@V15= A5@B8DV:0B 01> ;8AB &>@3>2>-
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4>:C<5=BV2 :5@V2=8:C ?V4?@8є<AB20 4>FV;P=>: 
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?@02>?>@CH5==S (<0@>45@AB2>, ?>H:>465==S =52V4><8<8 >A>10<8, 
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C<>2 WW 28:;8:C C 28?04:C ?>656V, @>7<V=C20==S, @C9=C20==S B>I>. 
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:>@8A=>ABV 40=>3> 284C =5>1>@>B=8E 0:B82V2 [3-9] (@8A. 1). 
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0:B82V2» № 817 2V4 24.12.2004 @.  V=VAB5@AB2> DV=0=AV2 ':@0W=8.  
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