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?@8A:>@NNG8 @>1>BC =59@><>45;V B0 2840;ONG8 <V6=59@>==V 72’O7:8, I> :>4CNBь 

70HC<;5=V 40=V; 

– C4>A:>=0;5=> A8AB5<C V=48:0B>@V2 4;O >FV=N20==O @V2=O A:;04=>ABV 7040GV 7 <5B>N 

287=0G5==O <5E0=V7<V2 4>=0;0HBC20==O ?0@0<5B@V2 =59@>==8E <5@56, O:0 2V4@V7=OєBьAO 

2@0EC20==O< E0@0:B5@8AB8: 2EV4=>3> =01>@C 40=8E B0 E0@0:B5@8AB8: 7040GV, A5@54 O:8E: 

@V25=ь <>6;82>3> A?@>I5==O AB@C:BC@8, 7030;ь=0 :V;ь:VABь ACBBє28E B0 =5ACBBє28E D0:B>@V2, 

@V25=ь B>G=>ABV 28<V@N20=ь B0 @V25=ь <>6;82>3> :>=B@>;N B0 C?@02;V==O, I> 40NBь 

<>6;82VABь B>G=> >1@0B8 20@V0=B 4>=0;0HBC20==O 4V03=>AB8G=>W <>45;V, 157 28:>@8AB0==O 

=04<V@=8E >1G8A;N20;ь=8E @5AC@AV2 4;O ?>2B>@=>3> A8=B57C =59@><>45;59 01> 4>40B:>2>W 
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?>1C4>28 <>45;V, I> 7=0G=> 7=86Cє @5AC@A>є<=VABь. 

!BC?V=ь 2V@>3V4=>ABV ?@>2545=8E 4>A;V465=ь. �;O 28@VH5==O 70240=ь, ?>AB02;5=8E C 

48A5@B0FV9=V9 @>1>BV, 28:>@8AB0=> <5B>48: B5>@VW @5:C@5=B=8E =59@>==8E <5@56 – O: 1078A 

4;O A8=B57C 4V03=>AB8G=8E <>45;59; B5>@VW =59@>52>;NFV9=>3> ?V4E>4C 4> A8=B57C – 4;O 

AB2>@5==O =>28E <5B>4V2 A8=B57C @5:C@5=B=8E =59@>==8E <5@56; B5>@VW ?0@0;5;ь=8E 

>1G8A;5=ь – 4;O @>7@>1;5==O ?0@0;5;ь=8E <5B>4V2 A8=B57C @5:C@5=B=8E 4V03=>AB8G=8E 

=59@><>45;59; AB>E0AB8G=>3> ?>HC:C B0 ;V=V9=>W 0;351@8 4;O AB2>@5==O =>28E <5B>4V2 

A8=B57C @5:C@5=B=8E =59@>==8E <5@56; <0B5<0B8G=>W AB0B8AB8:8 – 4;O 0=0;V7C 5D5:B82=>ABV 

@>7@>1;5=8E <5B>4V2 A8=B57C 4V03=>AB8G=8E =59@><>45;59 B0 ?5@52V@:8 4>AB>2V@=>ABV 

>B@8<0=8E @57C;ьB0BV2. 

�@0:B8G=5 7=0G5==O >45@60=8E @57C;ьB0BV2 ?>;O30є C B><C, I> 70?@>?>=>20=V 

<5B>48 A8=B57C 4V03=>AB8G=8E <>45;59 4>2545=V 4> @V2=O ?@0:B8G=>W @50;V70FVW B0 

4>72>;ONBь 28:>=C20B8 ?>1C4>2C B0 AB@C:BC@=C >?B8<V70FVN 4V03=>AB8G=8E <>45;59, I> 

107CNBьAO =0 @5:C@5=B=8E =59@>==8E <5@560E B0 2V4@V7=ONBьAO 28A>:8<8 @V2=O<8 B>G=>ABV, 

V=B5@?@5B015;ь=>ABV V 7@CG=V 4;O ?>40;ьH>3> 0=0;V7C B0 28:>@8AB0==O =0 ?@0:B8FV.  

 57C;ьB0B8 ?@0:B8G=>W @50;V70FVW ?>:070;8, I> 70AB>AC20==O 70?@>?>=>20=8E C 

48A5@B0FV9=V9 @>1>BV <5B>4V2 A8=B57C @5:C@5=B=8E 4V03=>AB8G=8E =59@><>45;59 4>72>;8;> 

7=0G=> ?V428I8B8 H284:VABь A8=B57C 4V03=>AB8G=8E <>45;59 C ?>@V2=O==V 7 <5B>40<8, O:V 

?5@5410G0NBь ?>A;V4>2=C @50;V70FVN >1G8A;5=ь, 71V;ьH8B8 @V2=V V=B5@?@5B>2=>ABV B0 

C7030;ь=5==O 40=8E A8=B57>20=8E <>45;59.  >7@>1;5=V <5B>48 <>6CBь 70AB>A>2C20B8AO 4> 

H8@>:>3> :>;0 7040G 4V03=>ABC20==O, 45 є =54>AB0B=V<8 5:A?5@B=V 7=0==O ?@> A8AB5<8 B0 

>1’є:B8 4V03=>ABC20==O (01> ?@8@>40 O:8E є =54>AB0B=ь> 282G5=>N), є 040?B82=8<8 2V4=>A=> 

VAB>@8G=8E 40=8E >B@8<0=8E =0 107V 5:A?5@8<5=B0;ь=8E A?>AB5@565=ь B0 <>6CBь 1CB8 

28:>@8AB0=V ?@8 A8=B57V 4V03=>AB8G=8E <>45;59 =0 >A=>2V 25;8:8E 281V@>: 40=8E.  >7@>1;5=V 

<5B>48 A8=B57C 4V03=>AB8G=8E <>45;59 =0 >A=>2V @5:C@5=B=8E =59@>==8E <5@56 

@5:><5=4CNBьAO 4> 70AB>AC20==O =0 ?@0:B8FV ?@8 AB2>@5==V V=B5;5:BC0;ь=8E A8AB5< 

4V03=>ABC20==O C @V7=8E 30;C7OE, 7>:@5<0 C 02V04283C=>1C4C20==V, 2V9Aь:>2V9 ?@><8A;>2>ABV, 

?@8;04>1C4C20==V, <548F8=V B>I>. 

�?@>20465==O @57C;ьB0BV2 48A5@B0FVW.  57C;ьB0B8 48A5@B0FV9=>W @>1>B8 0?@>1>20=> 
B0 2?@>20465=> �0C:>2V ?>;>65==O, 28A=>2:8 V @5:><5=40FVW, 28:;045=V 2 48A5@B0FV9=V9 

@>1>BV, 28:>@8AB0=> ?@8 ?V43>B>2FV 48AF8?;V= «І=B5;5:BC0;ь=V A8AB5<8», «�A=>28 

>1G8A;N20;ь=>3> V=B5;5:BC», «І=B5;5:BC0;ь=89 0=0;V7 40=8E» B0 ��  =0 :0D54@V ?@>3@0<=8E 

70A>1V2 �0FV>=0;ь=>3> C=V25@A8B5BC «�0?>@V7ь:0 ?>;VB5E=V:0» 
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 57C;ьB0B8 48A5@B0FV9=>W @>1>B8 0?@>1>20=> B0 2?@>20465=> C ?@0:B8G=C 4VO;ь=VABь 

">20@8AB20 7 >1<565=>N 2V4?>2V40;ь=VABN «�?B5:0 �03=>;VO», C ?@0:B8G=C 4VO;ь=VABь 

">20@8AB20 7 >1<565=>N 2V4?>2V40;ь=VABN «�0?>@V7ь:89 ;820@=>-<5E0=VG=89 702>4». 

�>2=>B0 28:;045==O <0B5@V0;V2 48A5@B0FVW 2 ?C1;V:0FVOE B0 >A>18AB89 2=5A>: C 
=8E 02B>@0. �A=>2=V ?>;>65==O B0 @57C;ьB0B8 48A5@B0FVW >?C1;V:>20=> C 30 ?C1;V:0FVOE, 7 

O:8E 25 =0C:>28E ?C1;V:0FV9 @>7:@820NBь >A=>2=89 7<VAB 48A5@B0FVW, 7>:@5<0 >?C1;V:>20=> 8 

AB0B59 C =0C:>28E 2840==OE, 2:;NG5=8E 4> �5@5;V:C =0C:>28E D0E>28E 2840=ь #:@0W=8 7 

B5E=VG=8E =0C: (7 AB0B59 2:;NG5=> C <V6=0@>4=V =0C:><5B@8G=V 1078 Scopus B0/01> Web of 

Science), 1 @>74V; <>=>3@0DV9, I> >?C1;V:>20=V C 70:>@4>==8E 2840==OE <>20<8 :@0W= Є!. 

�?C1;V:>20=> 21 B570 4>?>2V459 C <0B5@V0;0E <V6=0@>4=8E =0C:>28E :>=D5@5=FV9 (15 

0=3;V9Aь:>N <>2>N, 2:;NG5=V 2 <V6=0@>4=C =0C:><5B@8G=C 107C Scopus). 

С?8A>: ?C5;V:4FV9 Л5>щ5=:4 С.Д., 6 я:8E >?C5;V:>64=V >A=>6=V =4C:>6V @57C;ьB4B8 

48A5@B4FVW: 

1. Leoshchenko, S. Modification and parallelization of genetic algorithm for synthesis 

of artificial neural networks / S. Leoshchenko, A. Oliinyk, S. Subbotin, V. Lytvyn, V. Shkarupylo // 

Radio Electronics, Computer Science, Control. – 2019. – № 4. – P. 68–82. (Web of Science) 

2. Leoshchenko, S. Usage of swarm intelligence strategies during projection of parallel 

neuroevolution methods for neuromodel synthesis / Serhii Leoshchenko, Andrii Oliinyk, Sergey 

Subbotin, Tetiana Zaiko // Technology audit and production reserves. – 2020. – Vol. 5, Issue 2/55. 

– P. 12–17. 

3. Leoshchenko, S. Implementation of the indicator system in modeling complex 

technical systems / S. Leoshchenko, S. Subbotin, A. Oliinyk, O. Narivs'kiy // Radio Electronics, 

Computer Science, Control. – 2021. – № 1. – P. 117–126. (Web of Science) 

4. �5>I5=:>, !.�. !8=B57 B0 28:>@8AB0==O =59@><5@56528E <>45;59 7 

9<>2V@=VA=8< :>4C20==O< AB@C:BC@8 / !. �. �5>I5=:>, �. �. �;V9=8:, !. �.!C11>BV=, Є. �. 

�>D<0=, �. �. І;ьOH5=:> // Radio Electronics, Computer Science, Control. – 2021. – № 2. – P. 

93–104. (Web of Science) 

5. �5>I5=:>, !.�. �5B>4 AB@C:BC@=>3> 4>=0;0HBC20==O =59@><5@56528E 

<>45;59 4;O 70157?5G5==O V=B5@?@5B015;ь=>ABV / !. �. �5>I5=:>, �. �. �;V9=8:, !. 

�.!C11>BV=, Є. �. �>D<0=, �. �. �>@=Vє=:> // Radio Electronics, Computer Science, Control. – 

2021. – № 3. – P. 86–96. (Web of Science) 

6. Leoshchenko, S. Synthesis of a neural network model of industrial construction 

processes using an indicator system / S. Leoshchenko, A. Oliinyk, S. Subbotin, V. Netrebko, Ye. 
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Gofman // Radio Electronics, Computer Science, Control. – 2021. – № 4. – P. 69–77. (Web of 

Science) 

7. Subbotin, S.A. Neuromodeling of operational processes / [S.A. Subbotin, H.V. 

Pukhalska, S.D. Leoshchenko, A.O. Oliinyk, Ye. O. Gofman] // Radio Electronics, Computer 

Science, Control. – 2022. – № 1. – P. 120-129. (Web of Science) 

8. Leoshchenko, S. Neural network diagnostics of aircraft parts based on the results of 

operational processes / [S. Leoshchenko, H. Pukhalska, S. Subbotin, A. Oliinyk, Ye. Gofman] // 

Radio Electronics, Computer Science, Control. – 2022. – № 2. – P. 69-79. (Web of Science) 

O:V 70A2V4GCNBь 0?@>10FVN <0B5@V0;V2 48A5@B0FVW:  

9. Leoshchenko, S. Method of Artificial Neural Network Synthesis for Using in 

Integrated CAD / S. Leoshchenko, A. Oliinyk, S. Subbotin, S. Shylo, V. Shkarupylo // The 

experience of Designing and Application of CAD systems (CADSM): 15th International 

Conference CADSM’2019, Polyana (Svalyava), 26 February – 2 March 2019 : proceedings of the 

conference. – Lviv : Lviv Polytechnic National University, 2019. – P. 24-29. (Scopus) 

10. Leoshchenko, S. Modification of the genetic method for neuroevolution synthesis of 

neural network models for medical diagnosis / S. Leoshchenko, A. Oliinyk, S. Subbotin, N. 

Gorobii, V. Shkarupylo [Electronic resource] // Proceedings of the Second International Workshop 

on Computer Modeling and Intelligent Systems (CMIS-2019), Zaporizhzhia, Ukraine, April 15-19, 

2019. – P. 143-158. – (CEUR Workshop Proceedings, Vol. 2353). – Access mode: http://ceur-

ws.org/Vol-2353/paper12.pdf . (Scopus) 

11. Leoshchenko, S. Parallel genetic method for the synthesis of recurrent neural 

networks for using in medicine / S. Leoshchenko, A. Oliinyk, S. Skrupsky, S. Subbotin, V. Lytvyn 

[Electronic resource] // Proceedings of the Second International Workshop on Computer Modeling 

and Intelligent Systems (CMIS-2019), Zaporizhzhia, Ukraine, April 15-19, 2019. – P. 1-17. – 

(CEUR Workshop Proceedings, Vol. 2353). – Access mode: http://ceur-ws.org/Vol-

2353/paper1.pdf . (Scopus) 

12. Leoshchenko, S. Parallel Method of Neural Network Synthesis Based on a Modified 

Genetic Algorithm Application / S. Leoshchenko, A. Oliinyk, S. Skrupsky, S. Subbotin, T. Zaiko 

[Electronic resource] // Proceedings of the Workshop on Modern Machine Learning Technologies 

and Data Science (MoMLeT&DS-2019), Shatsk, Ukraine, 2-4 June 2019. – P. 11-23. – (CEUR 

Workshop Proceedings, Vol. 2386). – Access mode: http://ceur-ws.org/Vol-2386/paper2.pdf. 

(Scopus) 

13. Leoshchenko, S. A. Implementation of Selective Pressure Mechanism to Optimize 

Memory Consumption in the Synthesis of Neuromodels for Medical Diagnostics / S. Leoshchenko, 
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A. Oliinyk, S. Subbotin, T. Zaiko, N. Gorobii // Proceedings of the 2nd International Workshop on 

Informatics and Data-Driven Medicine IDDM 2019, Lviv, 11–13 November 2019 : proceedings of 

the workshop. – Lviv: Lviv Polytechnic National University, 2019. – P. 109–120. – (CEUR 

Workshop Proceedings, Vol. 2488). (Scopus) 

14. Leoshchenko, S. Smart crossover mechanism for parallel neuroevolution method of 

medical diagnostic models synthesis / S. Leoshchenko, S. Subbotin, A. Oliinyk, V. Lytvyn, M. 

Ilyashenko [Electronic resource] // Proceedings of the Third International Workshop on Computer 

Modeling and Intelligent Systems (CMIS-2020), Zaporizhzhia, Ukraine, April 27-May 1, 2020. – P. 

57-69. – (CEUR Workshop Proceedings, Vol. 2608). – Access mode: http://ceur-ws.org/Vol-

2608/paper5.pdf (Scopus) 

15. Using neuromodels for evaluating and determining productivity of technical 

processes / S. Leoshchenko, �. Nazarenko, A. Oliinyk, S. Subbotin, T. Zaiko, V. Donenko // 

Proceedings of the International Conference "Problems of Infocommunications. Science and 

Technology" (PIC S&T 2020), Kyiv, Ukraine, 6-9 October 2020 : proceedings of the conference. – 

Kharkiv : Kharkiv National University of Radio Electronics, 2020. - P.442-446 DOI: 

10.1109/PICST51311.2020.9468053 (Scopus) 

16. Implementation of swarm procedures for parallelization neuroevolution methods / S. 

Leoshchenko, A. Oliinyk, S. Subbotin, Y. Gofman, V. Lytvyn // Proceedings of the 7th 

International Conference on Control and Optimization with Industrial Applications (COIA 2020), 

Baku, Azerbaijan, 26-28 August 2020 : proceedings of the conference. – Baku : Baku State 

University, 2020. – P. 221-224. (Web of Science) 

17. Leoshchenko, S. Adaptive Mechanisms for Parallelization of the Genetic Method of 

Neural Network Synthesis / S. Leoshchenko, A. Oliinyk, S. Subbotin // Proceedings of the 10th 

International Conference on Advanced Computer Information Technologies (ACIT 2020), 

Deggendorf, Germany, 16-18 September 2020 : proceedings of the conference. – Ternopil : West 

Ukrainian National University, 2020. – P. 446-450. (Scopus) 

18. Sequencing for encoding in neuroevolutionary synthesis of neural network models 

for medical diagnosis / S. Leoshchenko, A. Oliinyk, S. Subbotin, T. Zaiko, S. Shylo, V. Lytvyn // 

Proceedings of the 3rd International Conference on Informatics & Data-Driven Medicine (IDDM 

2020), Växjö, Sweden, 19-21 October 2020 : proceedings of the conference. – Lviv : Lviv 

Polytechnic National University, 2020. (Scopus) 

19. Leoshchenko, S. Using the Actor-Critic method for population diversity in 

neuroevolutionary synthesis / S. Leoshchenko, A. Oliinyk, S.Subbotin, V. Shkarupylo // 

Proceedings of the 2nd International Workshop on Intelligent Information Technologies and 



15 

Systems of Information Security (IntelITSIS’2021), Khmelnytskyi, Ukraine, 24-26 March 2021- P. 

99–107. (Scopus) 

20. Leoshchenko, S. Implementation of Probabilistic Data Structures in the Processes of 

Neuroevolutionary Synthesis / S. Leoshchenko, S. Subbotin, A. Oliinyk, V. Lytvyn, O. Korniienko 

[Electronic resource] //Proceedings of The Fourth International Workshop on Computer Modeling 

and Intelligent Systems (CMIS-2021), Zaporizhzhia, Ukraine, April 27 2021. – P. 59-72. – (CEUR 

Workshop Proceedings, Vol. 2864). (Scopus) 

21. Leoshchenko, S. Implementation of reinforcement learning strategies in the synthesis 

of neuromodels to solve medical diagnostics tasks / S. Leoshchenko, A. Oliinyk, S. Subbotin, V. 

Lytvyn, O. Korniienko // Proceedings of The Fourth International Conference on Informatics & 

Data-Driven Medicine (IDDM-2021), Valencia, Spain, November 19-21 2021. – P. 34-43. – 

(CEUR Workshop Proceedings, Vol. 3038). (Scopus) 

22. Leoshchenko, S. Mechanisms of fine tuning of neuroevolutionary synthesis of 

artificial neural networks / S. Leoshchenko, A. Oliinyk, S. Subbotin, M. Zaiko [Electronic resource] 

//Proceedings of The Fourth IEEE International Conference on Advanced Information and 

Communication Technologies (AICT-2021), Lviv, Ukraine, September 21-25 2021. – P. 122-127. 

(Scopus) 

23. Leoshchenko, S. Neuroevolutionary mechanisms in the synthesis of spiking neural 

networks / S. Leoshchenko, A. Oliinyk, S. Subbotin, M. Ilyashenko, A. Borovikova // Proceedings 

of The Fifth International Workshop on Computer Modeling and Intelligent Systems CMIS-2022), 

Zaporizhzhia, Ukraine, May 12 2022. – P. 88-97. – (CEUR Workshop Proceedings, Vol. 3137). 

(Scopus) 

O:V 4>40B:>2> 2V4>1@060NBь =0C:>2V @57C;ьB0B8 48A5@B0FVW: 

24. �5B>48 B0 70A>18 >1@>1;5==O 25;8:8E 40=8E 2 A8AB5<0E 4V03=>ABC20==O B0 

@>7?V7=020==O >1@07V2 : <>=>3@0DVO / [!. �. !C11>BV=, �. �. �;V9=8:, �. �. �ь>2:V=, ". �. 

�>;?0:>20, �. .. �@8H;O:, !. �. �5>I5=:>, �. �. �>@=Vє=:>, �. �. �02@V=, Є. �. �>D<0=, �. 

.. �;03>40@ь>2] ; ?V4 703. @54. !. �. !C11>BV=0, �. �. �;V9=8:0. – �0?>@V66O : ��"#, 2018. – 

228 A. 

25. Leoshchenko, S. Using recurrent neural networks for data-centric business / S. 

Leoshchenko, A. Oliinyk, S. Subbotin, T. Zaiko // Data-Centric Business and Applications - 

Evolvements in Business Information Processing and Management // Lecture Notes on Data 

Engineering and Communications Technologies. – Cham, Switzerland: Springer, 2020. – P. 73-91.  

!?V202B>@8 7 >A>18AB8< 2=5A:>< �5>I5=:0 !.�. 73>4=V. 
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�FV=:0 <>28 B0 AB8;N 48A5@B0FVW. �8A5@B0FV9=0 @>1>B0 є 7025@H5=8< V FV;VA=8< 

4>A;V465==O<, WW <0B5@V0; є 4>A8Bь 4>1@5 AB@C:BC@>20=8< V ;>3VG=> 28:;045=8<.  >1>BC 

=0?8A0=> :>@5:B=> 7 28:>@8AB0==O< ACG0A=>W =0C:>2>-B5E=VG=>W B5@<V=>;>3VW. �D>@<;5==O 

48A5@B0FVW 2V4?>2V40є 2AB0=>2;5=8< 28<>30< 4> 4>:B>@Aь:8E 48A5@B0FV9 73V4=> ««�>@O4:C 

?@8AC465==O ABC?5=O 4>:B>@0 DV;>A>DVW B0 A:0AC20==O @VH5==O @07>2>W A?5FV0;V7>20=>W 

2G5=>W @048 70:;04C 28I>W >A2VB8, =0C:>2>W CAB0=>28 ?@> ?@8AC465==O ABC?5=O 4>:B>@0 

DV;>A>DVW», 0 B0:>6 28<>30< ��� #:@0W=8 4> 48A5@B0FV9 =0 74>1CBBO =0C:>2>3> ABC?5=O 

4>:B>@0 DV;>A>DVW. �0AB>A>20=0 2 @>1>BV =0C:>20 B5@<V=>;>3VO є 7030;ь=>287=0=>N, AB8;ь 

28:;045==O =0C:>28E ?>;>65=ь, @57C;ьB0BV2 @>1>B8 B0 28A=>2:V2 ;>3VG=89, >1�@C=B>20=89 B0 

70157?5GCє 4>ABC?=VABь WE A?@89=OBBO B0 28:>@8AB0==O.  

�?@>10FVO @57C;ьB0BV2 48A5@B0FVW. �A=>2=V ?>;>65==O B0 @57C;ьB0B8 48A5@B0FV9=>W 

@>1>B8 4>?>2V40;8AO 9 >13>2>@N20;8AO =0 <V6=0@>4=8E :>=D5@5=FVOE V A5<V=0@0E: 15th 

International Conference «The experience of Designing and Application of CAD systems 

(CADSM)», Polyana (Svalyava), 26 February – 2 March 2019; 2nd International Workshop on 

«Computer Modeling and Intelligent System»s (CMIS-2019), Zaporizhzhia, Ukraine, April 15-19, 

2019; Workshop on Modern Machine Learning Technologies and Data Science (MoMLeT&DS-

2019), Shatsk, Ukraine, 2-4 June 2019; 2nd International Workshop <Informatics and Data-Driven 

Medicine (IDDM 2019)=, 11–13 November 2019 (Lviv); 3rd International Workshop on 

«Computer Modeling and Intelligent Systems» (CMIS-2020), Zaporizhzhia, Ukraine, 27 April – 

May 1, 2020; International Conference «Problems of Infocommunications. Science and 

Technology» (PIC S&T 2020); 7th International Conference on «Control and Optimization with 

Industrial Applications» (COIA 2020), Baku, Azerbaijan, 26-28 August 2020; 10th International 

Conference on «Advanced Computer Information Technologies» (ACIT 2020), Deggendorf, 

Germany, 16-18 September 2020; 3rd International Conference on «Informatics & Data-Driven 

Medicine» (IDDM 2020), Växjö, Sweden, 19-21 October 2020; 2nd International Workshop on 

«Intelligent Information Technologies and Systems of Information Security» (IntelITSIS’2021), 

Khmelnytskyi, 24-26 March 2021; 4th International Workshop on «Computer Modeling and 

Intelligent Systems» (CMIS-2021), Zaporizhzhia, Ukraine, April 27 2021; 4th «International 

Conference on Informatics & Data-Driven Medicine» (IDDM-2021), Valencia, Spain, 19-21 

November 2021; 4th IEEE International Conference on «Advanced Information and 

Communication Technologies» (AICT-2021), Lviv, Ukraine, 21-25 September 2021; 5th 
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