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 "$%'()*,-’./0235"7")*892;5<00<)"-’./0=)8?$092 /2)89"79= 52A)
/" 8'%/*?3)C) "D'23?*0E)?5/=8*,'<F?G) "$%'%;)H0,I52A)5%;9"552A)
 %9%D,)C"/9% =)-=7=0"H=9"3"7")8%9F%809"5=)

 "’#$%&( )&*,-)/0223 4 5-6 7&"&%- # 97&50* *:"’#$%<42&=& *97<623%%3 9-)%7<(:4>2<@ 97&=7>(2<@ $&(9,0$*-4

B< 97&50*-4 C@ 9-)%7<($< 4-)9&4-)2<(< *:"’#$%>(<, F& 973(& B< &9&*070)$&4>2& 4G>#(&)-H%I -G 5<(< 9-)%7<(:-

4>2<(< 97&=7>(2<(< $&(9,0$*>(<. J&G7&",02& (&)0,I *:"’#$%<42&=& *97<623%%3 &"’#$%> 9-)%7<($< 97&=7>(2<@

$&(9,0$*-4 -G (&/,<4-*%H -2$>9*:,35-C (&)0,06 L%:B2<@ 2067&22<@ (070/, G&$70(> ">=>%&L>7&4&=& 907509%7&-

2>, F& )># G(&=: G)-6*2<%< (&)0,H4>223 97&50*-4 *:"’#$%<42&=& *97<623%%3 &"’#$%> 9-)%7<($< (3$ *>(&=& 9-)%-

7<(:4>2&=& 97&=7>(2&=& $&(9,0$*:, %>$ - 97&50*-4 6&=& 9-)%7<($<) – 3$ &)2&=& -G 4>/,<4<@ 2>:$&4&-97<$,>)2<@

G>4)>2I : 2>973(- 2>:$&4&-97<$,>)2&C 97&",0(< >4%&(>%<G>5-C 9-)%7<($< 97&=7>(2<@ $&(9,0$*-4. J&G7&",02>

(&)0,I 9070)">B># (&/,<4-*%I -2$>9*:,35-C L%:B2<@ 2067&22<@ (070/ (:*-@ 2>342<@ %<9-4). M&$70(>, 4 5-6 *%>%%-

3$ 97<$,>) 7&G=,32:%& -2$>9*:,35-H L%:B2&C 2067&22&C (070/- %<9: ">=>%&L>7&4&=& 907509%7&2>. N 7&"&%- %>-

$&/ 7&G=,32:%& &*2&42- 4<(&=< %> 9<%>223 F&)& 4-)9&4-)2&*%-, $&70$%2&*%- %> 9&42&%< -2$>9*:,I&4>2&C L%:B2&C

2067&22&C (070/- %<9: ">=>%&L>7&4&=& 907509%7&2> 4 97&#$%&4>2: (&)0,I *:"’#$%<42&=& *97<623%%3. J&G7&",02>

(&)0,I # :2-407*>,I2<( -2*%7:(02%&(, F& )># G(&=: -2%07970%:4>%< *:"’#$%<42- *97<623%%3 ":)I-3$<@ &"’#$%-4

)&*,-)/0223 (20 ,<L0 97&=7>(2<@ $&(9,0$*-4), > 9070)">B02> (&/,<4-*%I -2$>9*:,35-C L%:B2<@ 2067&22<@ (0-

70/ :(&/,<4,H# 4<$&7<*%>223 :*-@ 90704>= L%:B2&=& -2%0,0$%:, *070) 3$<@: 9-)4<F0223 7-423 >4%&(>%<G>5-C %>

-2%0,0$%:>,-G>5-C (&)0,H4>223, > %>$&/ G>"0G90B0223 (&/,<4&*%- 2>4B>223. J0G:,I%>%&( 7&G7&",0223 (&)0,- # B--

%$& *%7:$%:7&4>2<6 - P&7(>,-G&4>2<6 (4 (0/>@ *>(0 7&G7&",02&C (&)0,-, &9<*>2&C 4 5-6 *%>%%-) 97&50* %> 70G:,I-

%>% *:"’#$%<42&=& *97<623%%3 )&*,-)/:4>2&=& &"’#$%> – 9-)%7<(:4>2&=& 97&=7>(2&=& $&(9,0$*: B< 97&50*-4 6&=&

9-)%7<($<. J&G7&",02> (&)0,I *:"’#$%<42&=& *97<623%%3 )># G(&=: 4<7-L:4>%< G2>B2: $-,I$-*%I 97<$,>)2<@

97>$%<B2<@ G>4)>2I, *070) 3$<@, ),3 97<$,>):, 4 5-6 7&"&%- 97&)0(&2*%7&4>2& G>*%&*:4>223 7&G7&",02&C (&)0,-

),3 4<7-L0223 97>$%<B2&=& G>4)>223 P&7(:4>223 :*070)202&=& 9&7%70%> $&(>2)< 9-)%7<($< 97&=7>(2&=& $&(-

9,0$*:.

 !"#$&' )!$&+: 97&=7>(2<6 $&(9,0$*, 9-)%7<($>, P>$%&7 49,<4:, >4%&(>%<G>5-3, 2067&22- (070/-, ">=>%&L>-

7&4<6 907509%7&2.

3JLMO)/)Introduction)

QI&=&)2- &)2-#H -G 2>6>$%:>,I2-L<@ 2>:$&4&-

97<$,>)2<@ 97&",0( # 97&",0(> >4%&(>%<G>5-C *$,>-

)2<@ $&(9,0$*2<@ 97&50*-4, G&$70(> 97&50*-4 9-)%-

7<($< 97&=7>(2<@ $&(9,0$*-4. S3 97&",0(> &@&9,H#

">=>%& $&2$70%2<@ 2>:$&4&-97<$,>)2<@ G>)>B, &)2-#H

G 3$<@ # G>)>B> >2>,-G: P>$%&7-4 49,<4:, F& 49,<4>-

H%I 2> 70G:,I%>%< *97<623%%3 &"’#$%> (9-)%7<(:4>-

2&=& 97&=7>(2&=& $&(9,0$*:, B< 97&50*-4 6&=& 9-)%-

7<($<) 4-)9&4-)2<(< *:"’#$%>(< 4G>#(&)-C G 5<(

&"’#$%&(. T>$%<B2&, &*2&420 2>:$&4&-97<$,>)20 G>-

4)>223, 7&G=,32:%0 4 5-6 7&"&%-, – G>"0G90B0223 (&/-

,<4&*%- 7&G7&",0223 )&*%>%2I& 97&*%&C, G7&G:(-,&C %>

,>$&2-B2&C, >,0 4&)2&B>* (>$*<(>,I2& :2-P-$&4>2&C

%> :2-407*>,-G&4>2&C (&)0,- 9&)>223 %> 9&)>,IL&=&

)&*,-)/0223 97&50*-4 - 70G:,I%>%-4 *:"’#$%<4-G>5-C

*97<623%%3 3$ ":)I-3$&=& )&*,-)/:4>2&=& &"’#$%> B<

97&50*: (4 G>=>,I2&(: 4<9>)$:), %>$ - )&*,-)/:4>2<@

97&=7>(2<@ $&(9,0$*-4 (: $&2%0$*%- G=>)>2&C 4<F0

2>:$&4&-97<$,>)2&C 97&",0(< >4%&(>%<G>5-C 9-)%7<-

($< 97&=7>(2<@ $&(9,0$*-4).

EG’H;8 I'6*%IJ2))K – 97&50* *:"’#$%<42&=& *97<6-

23%%3 9-)%7<(:4>2<@ 97&=7>(2<@ $&(9,0$*-4 B< 97&50-

*-4 C@ 9-)%7<($< 4-)9&4-)2<(< *:"’#$%>(<, F& 973(& B<

&9&*070)$&4>2& 4G>#(&)-H%I G 2<(<.

L42I@28 I'6*%IJ2))K – (&)0,- %> G>*&"< *:"’#$-

%<42&=& *97<623%%3 9-)%7<($< 97&=7>(2<@ $&(9,0$*-4.
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N28" 4'G'8, – 970)*%>4,0223 7&G7&",02&C (&)0,-

*:"’#$%<42&=& *97<623%%3 &"’#$%> 9-)%7<($< 97&=7>(-

2<@ $&(9,0$*-4 G (&/,<4-*%H -2$>9*:,35-C (&)0,06

L%:B2<@ 2067&22<@ (070/ (UVX), G&$70(> ">=>%&L>-

7&4&=& 907509%7&2> (Z[).

],3 )&*3=20223 G>G2>B02&C (0%< 4<G2>B02& %>$- &*-

2&42- P"1I"))K I'6*%IJ2))K:

 G)-6*2<%< >2>,-G 970)(0%2&C &",>*%- >4%&(>%<-

G>5-C 9-)%7<($< 97&=7>(2<@ $&(9,0$*-4;
 7&G7&"<%< :G>=>,I202: (&)0,I *:"’#$%<42&=&

*97<623%%3 9-)%7<($< 97&=7>(2<@ $&(9,0$*-4;
 G>"0G90B<%< (&/,<4-*%I -2$>9*:,35-C L%:B2<@

2067&22<@ (070/ : (&)0,I *:"’#$%<42&=& *97<-

623%%3 9-)%7<($< 97&=7>(2<@ $&(9,0$*-4;
 )&*,-)<%< G>*%&*:4>223 7&G7&",02&C (&)0,-

*:"’#$%<42&=& *97<623%%3 9-) B>* 4<7-L0223

97<$,>)2<@ 97>$%<B2<@ G>4)>2I.

^ *%>%%- 4<*4-%,02& 9&42<6 97&50* 7&G7&",0223 (&-

)0,-, 9&B<2>HB< -G :G>=>,I202&C (&)0,- *:"’#$%<42&=&

*97<623%%3 &"’#$%> 9-)%7<($<, 97&)&4/:HB< -2$>9*:,3-

5-#H L%:B2<@ 2067&22<@ (070/ (G&$70(>, %<9: ">=>%&-

L>7&4&=& 907509%7&2>) %> G>407L:HB< G>"0G90B0223(

9&)>,IL&C (&/,<4&*%- -)02%<P-$>5-C P>$%&7-4 49,<4:, >

%>$&/ 97<$,>)&( 7&G4’3G>223 $&2$70%2&C 97>$%<B2&C

97<$,>)2&C G>)>B- P&7(:4>223 :G>=>,I202&=& 9&7%70%>

$&(>2)< 9-)%7<($< 97&=7>(2&=& $&(9,0$*: 2> &*2&4-

9&7%70%-4 CC B,02-4.

-/+!'0 $)1+//'3 5$)!'567/9 1+ :<>!'?+@'A. J&G=-

,320(& )0$-,I$> 2>:$&4&-97<$,>)2<@ G>4)>2I, *070)

3$<@: >4%&(>%<G>5-3 %0*%:4>223 97&=7>(2&=& G>"0G90-

B0223, DevOps >4%&(>%<G>5-3, >4%&(>%<G>5-3 70#*%7>5-C

G407202I (3$ G&42-L2-@ – 4-) $,-#2%-4, %>$ - 42:%7-L2-@ :

(0/>@ $&(9>2-C-7&G7&"2<$>), 2>342-*%I 4-)9&4-)2<@ *:-

9:%2-@ G>)>B >4%&(>%<G>5-C 97<623%%3 7-L02I %> ">=>%&

-2L<@. _&)& ">=>%I&@ -G 5<@ 2>973(-4 4/0 # )&*%>%2I&

40,<$> $-,I$-*%I 2>97>5H4>2I.

`>$, >4%&(>%<G>5-3 %0*%:4>223 97&=7>(2&=& G>"0G90-

B0223 7&G7&",H4>2<@ %> 9-)%7<(:4>2<@ 97&=7>(2<@

$&(9,0$*-4 7&G4<4>#%I*3 4/0 20 &)<2 )0*3%&$ 7&$-4.

],3 97<$,>):, 4-)9&4-)2& )& )>2<@, 2>40)02<@ : 7&"&%-

[5] 4 2010 7.: ,<L0 26 % :*-@ %0*%-$06*-4 97&#$%-4 )&*-

,-)/:4>2<@ $&(9>2-6 ":,< &@&9,02- G> )&9&(&=&H >4-

%&(>%<B2&=& %0*%:4>223. b 4/0 G=-)2& G )>2<(< 7&"&%<

[3] 4 2019 7. (%&"%& ,<L0 2> )04’3%I 7&$-4 9-G2-L0 88 %

)&*,-)/:4>2<@ $&(9>2-6 >4%&(>%<G&4:H%I 50 % (>"&

"-,IL0) *4&C@ %0*%-4, F& G>"0G90B<,& G2>B2- 9&$7>F02-

23, G&$70(>: 2> 71 % "-,IL0 &@&9,0223 97&#$%: %0*%:-

4>223( - 2> 68 % $7>F0 4<34,0223 97&",0( (>2=,.

issue). d7-( %&=&, 4 %-6 *>(-6 7&"&%- G>G2>B02&, F&, G>

)>2<(< /:72>,: ),3 7&G7&"2<$-4 97&=7>(2&=& G>"0G90-

B0223 (eng. “App Developer Magazine”), ,<L0 497&)&4/

)4&@ 7&$-4 (%&"%& 2017–2019 77.) >4%&(>%<G>5-3 %0*%:-

4>223 G7&*,> 2> 85 %. QI&=&)2-, G=-)2& G )>2<(<, 2>40-

)02<(< 4 7&"&%- [8]: ,<L0 9 % :*-@ $&(9>2-6 *%407)/:-

H%I F& 20 4<$&7<*%&4:H%I >4%&(>%<G>5-H 4 %0*%:4>22-,

F&, *4&#H B07=&H, 2>*97>4)- *4-)B<%I 97& 97&%<,0/-

20 – %&"%& 97& B>*%$&4: (> 9&)0$:)<, (&/,<4&, - 9&42:)

>4%&(>%<G>5-H %0*%:4>223 4 70L%< 91 % $&(9>2-6.

DevOps %>$&/ G>"0G90B:# 4<*&$<6 7-402I >4%&(>%<-

G>5-C 97&50*-4. M&$70(>, 4 7&"&%- [4] $&7&%$& &9<*>2&

&*2&42- 97>$%<$< DevOps, 4-)9&4-)2& )& 3$<@ 70>,-G&-

4:H%I*3 >4%&(>%<G>5-3 7&G=&7%>223 97&=7>(2<@ $&(-

9,0$*-4 %> >4%&(>%<G>5-3 -2P7>*%7:$%:7< 97&=7>(2<@

$&(9,0$*-4. e$ *%407)/:H%I >4%&7< 97>5- [11], )&*,--

)/0223 4 2>973($: DevOps G&*070)/02- 2>*>(9070) 3$-

7>G 2>: >4%&(>%<G>5-C 97&50*-4, "0G9070742-6 )&*%>45-

(>2=,. continuous delivery) %> -2%0=7>5-C. N-)9&4-)2& )&

7&"&%< [9], $,HB&40 :*4-)&(,0223 DevOps 9&,3=># 4

%&(:, F& )03$- 97&=7>(2- $&(9,0$*< 9&%70":H%I 4<*&-

$&=& 7-423 >4%&(>%<G>5-C %> *9-497>5-, "0G)&=>22& :G=&-

)/02- G 97<25<9>(< DevOps, %&)- 3$ -2L- (&/:%I 20

4<(>=>%< %>$<@ *$,>)2<@ 97&50*-4.

^ 7&"&%- [2] 7&G=,32:%& 9<%>223 >4%&(>%<G>5-C 97&-

=2&G:4>223 g`--25<)02%-4 - 4<7-L0223 C@ G> (-2-(>,I2<6

B>* -G 4<$&7<*%>223( (&)0,06 L%:B2&=& -2%0,0$%:. N

7&"&%>@ [1], [10] %> [7] 7&G=,32:%& >4%&(>%<G>5-H 70>=:-

4>223 (4-)9&4-)-) 2> -25<)02%< %> G>=7&G< 3$ B>*%<2: >4-

%&(>%<G>5-C "0G90$< ($-"07"0G90$<), F& 7&"<%I 70>=:-

4>223 2> -25<)02%< 0P0$%<42-L<(, L4<)L<( %> %&B2--

L<(, G>"0G90B:# *$,>)20 %> 9,>420 4<34,0223 G>=7&G -

70>=:4>223 4 =>,:G- $-"07"0G90$< &",>*%- @(>72<@ %0@-

2&,&=-6. X>":%I, 2>6$&(9,0$*2-L&H 97>50H : 5I&(:

2>973(- # 7&"&%> [6], 3$> (>$*<(>,I2& 9&42& &9<*:# 5H

%0(>%<$:.

[7&%0 $&/02 -G 4<9>)$-4, 7&G=,32:%<@ %> 2>40)02<@

4<F0, 70970G02%:# ,<L0 B>*%$&4- 4<9>)$< )&*,-)/:4>-

2<@ 97&50*-4, 973(& B< &9&*070)$&4>2& 9&4’3G>2<@ -G

4G>#(&)-#H 7-G2&(>2-%2<@ *:"’#$%-4 G &*2&42<( )&*,--

)/:4>2<( &"’#$%&( – 9-)%7<(:4>2<( 97&=7>(2<( $&(-

9,0$*&(. V> />,I, 4 /&)2&(: G 4<9>)$-4 (3$ 970)*%>4-

,02<@ : 5-6 *%>%%-, %>$ - 4-)&(<@ G> (0/>(< 97&>2>,-G&-

4>2<@ : 5-6 *%>%%-) 20 7&G=,32:%& 7&G7&",0223 :G>=>,I-

202-L&C (&)0,-, 3$> ", 4,>*20, G>"0G90B:4>,> (&/,<-

4-*%I (&)0,H4>223 97&50*-4 %> 70G:,I%>%-4 *:"’#$-

%<42&=& *97<623%%3 &"’#$%-4 9-)%7<($< 4-)9&4-)2<(<

*:"’#$%>(< 4G>#(&)-C -G 5<(< &"’#$%>(<.

9PRMSTLULW)XYJS[X]P^^_)LU)`c)YefYgYhP^^_)/)
Research)results)and)their)discussion)

B0+C+!9/7/+ D$57!9 )<>’E?1F&/$C$ ):HFA/J11J

$>’E?1+ :'51HFD?F :H$CH+D/F3 ?$D:!7?)'&. J&G9&B-

20(& G :G>=>,I202&C (&)0,- *:"’#$%<42&=& *97<623%%3

&"’#$%> 9-)%7<($< 97&=7>(2<@ $&(9,0$*-4.

[070) -2$>9*:,35-#H (&)0,06 L%:B2&=& -2%0,0$%:

20&"@-)2& 7&G7&"<%< :G>=>,I202: (&)0,I *:"’#$%<42&=&

*97<623%%3 &"’#$%> 9-)%7<($< 97&=7>(2<@ $&(9,0$*-4.

T&7(>% (>"& P&7(>) 970)*%>4,0223 %>$&C :G>=>,I202&C

(&)0,- (&/0 ":%< >"*&,H%2& )&4-,I2<(. [7&%0 4&2>

&"&4’3G$&4& 9&4<22> (-*%<%< %> 4-)&"7>/>%< %>$- $,H-

B&4- 0,0(02%<:

 4@-)2- @>7>$%07<*%<$< )&*,-)/:4>2&=& &"’#$%> –

9-)%7<(:4>2&=& 97&=7>(2&=& $&(9,0$*:, B<

97&50*-4 6&=& 9-)%7<($<;
 9070,-$ 4<G2>B02<@ P>$%&7-4 49,<4:, F& 49,<-

4>H%I 2> 70G:,I%>%< *97<623%%3 5I&=& &"’#$%>

4-)9&4-)2<(< *:"’#$%>(< 4G>#(&)-C G 2<(;

* >"*&,H%2& :*- P>$%&7< 49,<4:, 2>342- 4 (&)0,-,

9&4<22- ":%<: 342<(<, B-%$& &$70*,02<(<, 9&*,-)&-

42& *%7:$%:7&4>2<(<, > C@ 49,<4 (># ":%< 4<G2>B0-

2<(;
 4<@-)2- @>7>$%07<*%<$<, F& &)2&G2>B2& -2%079-

70%:H%I 70G:,I%>% (-<) *97<623%%3 &"’#$%> 4-)-

9&4-)2<( *:"’#$%&( 4G>#(&)-C;
 (&)0,I 9&4<22> 4-)&"7>/>%< 70>,I2- 97&50*<

%7>2*P&7(>5-C 4@-)2<@ @>7>$%07<*%<$ : 4<@-)2-

B070G 9&*070)2<5%4& P>$%&7-4 49,<4:.



 !"$&()+!,- ./"($1 2(45"7$82-(,9 ;<9(515>2-, 2024, ;. 6, ? 2 (10) 3

V> 7<*. 1 2>40)02& 97<$,>) :G>=>,I202&C (&)0,-

*:"’#$%<42&=& *97<623%%3 &"’#$%> 9-)%7<($< 97&=7>(-

2<@ $&(9,0$*-4. [&)>2: (&)0,I &%7<(>2& 4 @&)- 97&40-

)0223 70>,I2<@ 0$*907<(02%>,I2<@ )&*,-)/02I 4 &",>-

*%- 4<G2>B0223 %> >2>,-G: P>$%&7-4 49,<4:. X&)0,I 9&-

)>2& 4 G7:B2-6, 97&*%-6 %> G7&G:(-,-6 =7>P-B2&-

-2%07970%>5-62-6 P&7(-.

X>%0(>%<B2& 5H (&)0,I (&/2> 9&)>%< 4 %>$&(: 4<-

=,3)-:

( ), [1.. ], [1.. ], [1.. ],
j ih i

O FINF I j m h fc i n= Î Î Î (1)

)0 Oj – $&2$70%2> j-%> 4<@-)2> 70G:,I%-42> @>7>$%07<*-

%<$> (G-9&(-/ m 4<G2>B02<@ ),3 $&2$70%2&=& )&*,-)/:-

4>2&=& &"’#$%>); Ii – $&2$70%2> %-%> 4@-)2> @>7>$%07<*-

%<$> &"’#$%> (G-9&(-/ n 4<G2>B02<@ ),3 5I&=& )&*,--

)/:4>2&=& &"’#$%>);

FINFih – 2>"-7 ((>%7<53) P:2$5-6, $&/2> -G 3$<@ 4-)9&-

4-)># G> 9070%4&70223 $&/2&C &$70(& 4G3%&C %-C 4@-)2&C

@>7>$%07<*%<$< – $&/2<( &$70(& 4G3%<( h-( P>$%&7&(

49,<4: G-9&(-/ fc (factor count) 4<G2>B02<@ ),3 )&*,--

)/:4>2&=& &"’#$%> P>$%&7-4 49,<4:; j Q [1..m] – j G(-2H-

#%I*3 : )->9>G&2- G2>B02I 4-) 1 )& m; h Q [1..fc] – h G(--

2H#%I*3 : )->9>G&2- G2>B02I 4-) 1 )& fc; i Q [1..n] – % G(--

2H#%I*3 : )->9>G&2- G2>B02I 4-) 1 )& n.

 %/0, 4-)9&4-)2& )& 4<F02>40)02&=& (>%0(>%<B2&=&

970)*%>4,0223, $&/2> 4@-)2> @>7>$%07<*%<$> 97&@&)<%I

B070G *4-6 -2)<4-):>,I2<6 2>"-7 P:2$5-6 $&/2&=& -G P>$-

%&7-4 49,<4:, 4 70G:,I%>%- B&=& 2> 4<@&)- (< &%7<(:#(&

4-)9&4-)2<6 2>"-7 70G:,I%-42<@ @>7>$%07<*%<$, F& 70970-

G02%:H%I 70G:,I%>%< *:"’#$%<42&=& *97<623%%3 )&*,-)/:-

4>2&=& &"’#$%> 4-)9&4-)2<(< *:"’#$%>(< 4G>#(&)-C G 2<(.

 "#. 1. [7<$,>) 970)*%>4,0223 :G>=>,I202&C (&)0,- *:"’#$%<42&=& *97<623%%3 &"’#$%> 9-)%7<($< 97&=7>(2<@ $&(9,0$*-4 /

An example of representation a generalized model of subjective perception of the software complexes support object

T:2$5-C 9070%4&70223 (&/:%I 4G>#(&)-3%< 3$ G &7<-
=-2>,I2<(< 4@-)2<(< @>7>$%07<*%<$>(< &"’#$%> )&*,--
)/0223, %>$ - G -2%07970%>5-3(< 5<@ &7<=-2>,I2<@ 4@-)-
2<@ @>7>$%07<*%<$ 9&9070)2-(< P:2$5-3(< 4G>#(&)-C G
2>"&7: P:2$5-6.

K/?+:)<!J@'J M1<#/F3 /7AH$//F3 D7H76 <& D$-
57!9. V>*%:92<( 0%>9&( 9-*,3 7&G7&",0223 :G>=>,I20-
2&C (&)0,- *:"’#$%<42&=& *97<623%%3 &"’#$%> 9-)%7<($<
#, 4,>*20, *>(> -2$>9*:,35-3 2067&22&C (070/- (4<G2>-
B02&=& %<9:) 4 &%7<(>2: :G>=>,I202: (&)0,I.
e$ G>G2>B02& 4<F0, G>97&9&2&4>2> $&25095-3 (&)0-

,06 *:"’#$%<42&=& *97<623%%3 &"’#$%> 9-)%7<($< 20 90-
70)">B># /&)2<@ &"(0/02I F&)& 4<"&7: L%:B2<@ 206-
7&22<@ (070/. g)03 9&,3=># : %&(:, F&" $&/02, @%& 4<-
$&7<*%&4:4>%<(0 5- (&)0,-, *>( 4<7-L:4>4 %> 4<"<7>4
20&"@-)2<6 %<9 2067&22&C (070/-, G>,0/2& 4-) 49&)&-
">2I, 9&*%>4,02<@ 4<(&= %> G>4)>2I B< ":)I-3$<@ -2L<@
$7<%07-C4 4<"&7:.

[7&%0 3$ 97<$,>) (F& 4/0 %>$&/ G>G2>B02& 4<F0)

4 5-6 *%>%%- 97&)0(&2*%7&4>2& 4<$&7<*%>223 *>(0

L%:B2<@ 2067&22<@ (070/ %<9: ">=>%&L>7&4&=& 90-

7509%7&2>, >)/0 Z[ # )&4&,- 9&9:,372<( %<9&(

UVX, F& 4/0 9&G<%<42& G>70$&(02):4>4 *0"0 4 &"-

,>*%- L%:B2&=& -2%0,0$%: %> )&*- 97&)&4/:# :%7<(:-

4>%< 4904202: 9&G<5-H &)2&=& -G 97&4-)2<@ %<9-4

UVX 4 2>67-G2&(>2-%2-L<@ 97&34>@ G>*%&*:4>2I

L%:B2&=& -2%0,0$%:. d7-( %&=&, 20 4>/$& G>:4>/<%<,

F& *>(> *%7:$%:7> Z[ (%&"%& 2>342<6 4@-)2<6 L>7

2067&2-4, 97<@&4>2- L>7< 2067&2-4 %> 4<@-)2<6 L>7

2067&2-4) )&4&,- F-,I2& $&70,HH%I -G 4<F02>40)0-

2<( :G>=>,I202<( 9&)>223( *:"’#$%<42&=& *97<6-

23%%3 &"’#$%> 9-)%7<($<, F&, "0G:(&42&, # "0GG>9070-

B2&H 90704>=&H *>(0 Z[ 2> $&7<*%I -2L<@ %<9-4

UVX. [7&%0 7&G7&",02> $&25095-3 (&)0,- *:"’#$-
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%<42&=& *97<623%%3 &"’#$%-4 9-)%7<($< 9070)">B>#

(&/,<4-*%I 4<$&7<*%>223 ":)I-3$<@ %<9-4 UVX.

 *2&42<( G>4)>223( -2$>9*:,35-C L%:B2&C 2067&2-

2&C (070/- 4 7&G7&",H4>2: (&)0,I *:"’#$%<42&=&

*97<623%%3 &"’#$%> 9-)%7<($< # )&%7<(>223 &)2&=&-

#)<2&=& 97&*%&=& %> G7&G:(-,&=& &)2&G2>B2&=& $7<%0-

7-H: -2$>9*:,I&4>2> (&)0,I L%:B2&C 2067&22&C (070/-

9&4<22> (>$*<(>,I2& $&70$%2& 4-)&"7>/>%< 97&50*<

9070%4&70223 4@-)2<@ @>7>$%07<*%<$ P>$%&7>(< 49,<4:

%> &%7<(>223 4-)9&4-)2<@ 70G:,I%-42<@ @>7>$%07<*%<$

(G=-)2& -G 970)*%>4,02&H :G>=>,I202&H (&)0,,H %> 4-)-

9&4-)2& G )>2<(< ),3 9&)>,IL&=& 2>4B>223 %> %0*%:-

4>223 4<$&7<*%&4:4>2&C L%:B2&C 2067&22&C (070/-).

 %/0, : 4<9>)$: 4<$&7<*%>223 ">=>%&L>7&4&=& 907-

509%7&2> 3$ -2$>9*:,I&4>2&C L%:B2&C 2067&22&C (070/-

4 (&)0,I *:"’#$%<42&=& *97<623%%3 &"’#$%> 9-)%7<($<,

20&"@-)2& G>"0G90B<%< %>$- $7&$< ),3 $&70$%2&=& 970)-

*%>4,0223 97&50*-4 *:"’#$%<42&=& *97<623%%3 &"’#$%>,

*97<B<202<@ P>$%&7>(< 49,<4::

1) 4@-)2<6 L>7 2067&2-4 Z[ -2%07970%:4>%<(0 4@-)2-

@>7>$%07<*%<$< &"’#$%>;

2) 4<@-)2<6 L>7 2067&2-4 Z[ -2%07970%:4>%<(0 70G:,I-

%-42- 4<@-)2- @>7>$%07<*%<$<;

3) 97<@&4>2- L>7< 2067&2-4 Z[ -2%07970%:4>%<(:%I

P>$%&7< 49,<4:.

e$F& F&)& 907L<@ )4&@ $7&$-4 /&)2<@ 20&)2&G2>-

B2&*%06 4<2<$2:%< 20 9&4<22&, %& *%&*&42& %70%I&=&

$7&$: (&/:%I 4<2<$2:%< 20&)2&G2>B2&*%-, 9070,-B02-

2</B0 : P&7(- G>9<%>2I -G 4-)9&4-)3(<.

e$&H 9&4<22> ":%< $-,I$-*%I 97<@&4>2<@ L>7-4?

QP&7(:,H#(& 4-)9&4-)I 2> 50 G>9<%>223. d-,I$-*%I

97<@&4>2<@ L>7-4 Z[ 9&4<22> ":%< %>$&H, F&":

 G>"0G90B<%< 20&"@-)2- 4<(&=< F&)& 9>7>(0%-

7-4 2>4B>223 (%&B2&*%-, L4<)$&*%-, B<, (&/,<-

4&, -2L<@ )&)>%$&4<@ 9>7>(0%7-4) %> %0*%:4>2-

23 Z[;
 G>"0G90B<%< 9&)>,IL: (&/,<4-*%I &)2&G2>B-

2&C -)02%<P-$>5-C 7-G2<@ P>$%&7-4 49,<4:.

`:% &)7>G: / 4>7%& G>G2>B<%<, F& $&25095-3 ">=>-

%&L>7&4&=& 907509%7&2> 20 9070)">B># 2>342&*%- ":)I-

3$&=& P:2$5-&2>,I2&-*(<*,&4&=& 2>4>2%>/0223 ),3

2067&2-4 97<@&4>2<@ L>7-4. `&"%&, 3$F& 4@-)2<6 L>7

2067&2-4 Z[ 970)*%>4,3# 70>,I2- 4@-)2- )>2-, > 4<@-)-

2<6 L>7 2067&2-4 Z[ – 70>,I2- 70G:,I%>%<, %& 2067&2<

97<@&4>2<@ L>7-4 20&"@-)2- ,<L0 ),3 $&70$%2&*%-

P:2$5-&2:4>223 %> 2>4B>223 Z[. `&(: 2> 0%>9- -2$>9-

*:,35-C Z[ 4 (&)0,I *:"’#$%<42&=& *97<623%%3 (< F0

20 (&/0(& &)2&G2>B2& -)02%<P-$:4>%< 4-)9&4-)2-*%I

$&2$70%2&=& P>$%&7> 49,<4: )& $&2$70%2&=& 97<@&4>-

2&=& L>7: Z[ B< )& $&2$70%2<@ 2067&2-4 97<@&4>2<@

L>7-4 Z[. S0 &$70(> 2>:$&4&-97<$,>)2> G>)>B> -)02%<-

P-$>5-C P>$%&7-4 49,<4:, 3$> 9&%70":# &$70(&=& 7&G-

4’3G>223. `&(: 2> 5I&(: 0%>9- 6)0%I*3, 4,>*20, 97& G>-

"0G90B0223 9&)>,IL&C (&/,<4&*%- -)02%<P-$>5-C P>$%&-

7-4 49,<4: 9-) B>* 4<"&7: $&2P-=:7>5-C 97<@&4>2<@ L>-

7-4 -2$>9*:,I&4>2&C (070/- Z[.

e$&H 9&4<22> ":%< $-,I$-*%I 2067&2-4 : $&/2&(:

97<@&4>2&(: L>7-? e$ - : 9&9070)2I&(: 4<9>)$:, 4-)-

9&4-)I 2> 50 G>9<%>223 9&)-"2>: G>"0G90B0223 4<(&=

F&)& 9>7>(0%7-4 *>(&C -2$>9*:,I&4>2&C Z[, > %>$&/ G>-

"0G90B0223 9&)>,IL&C (&/,<4&*%- &)2&G2>B2&C -)02%<-

P-$>5-C P>$%&7-4 49,<4:.

e$<(< 9&4<22- ":%< 9>7>(0%7< -2$>9*:,I&4>2&C Z[,

G&$70(>: %&B2-*%I, L4<)$-*%I 2>4B>223, P:2$5-3 >$%<-

4>5-C, (0%&) 2>4B>223, =-9079>7>(0%7< %&F&? `:% 4/0

9&B<2>H%I )-3%< G>$&2< L%:B2<@ 2067&22<@ (070/ %>

$&2$70%2& ">=>%&L>7&4&=& 907509%7&2>, > %>$&/ 2>"&-

7: 4@-)2<@ )>2<@ ),3 2>4B>223 Z[, %&"%&, -2>$L0 $>/:-

B<, 9&%7-"2& 7&G=,3)>%< 5- 9>7>(0%7< Z[ "0G 97<4’3G$<

)& $&2%0$*%: *:"’#$%<42&=& *97<623%%3, > %-,I$< 3$ :

4<9>)$: “*%>2)>7%2&=&” 9-)@&): )& 7&"&%< G Z[.

e$<(< 9&4<22- ":%< 4@-)2- )>2- ),3 2>4B>223 %> %0*-

%:4>223 -2$>9*:,I&4>2&C Z[? N-)9&4-)I 2> 50 G>9<%>2-

23, 3$ - 2> 9&9070)2#, %>$&/ 9&%7-"2& )>4>%< 4 $&2%0$*%-

G>=>,I2&C 97>$%<$< 7&"&%< G Z[, 4-)9&4-)2& )& 3$&C,

4@-)2- )>2- ),3 2>4B>223 %> %0*%:4>223 Z[ 9&4<22- ":%<

9&)>2- 2> 4@-) Z[ 4 2&7(>,-G&4>2-6 P&7(- 970)*%>4,02-

23. d7-( %&=&, 9&G<%<42&H 97>$%<$&H 9-) B>* 7&"&%< G

)>2<(< # %>$&/ C@ 9&9070)23 )0907*&2>,-G>5-3. `&"%&,

&$7-( 2&7(>,-G>5-C, )>2- %>$&/ 9&%70":H%I 9&9070)2I&C

)0907*&2>,-G>5-C.

NG>=>,-, 3$F& =&4&7<%< 97& 2&7(>,-G>5-H %> )0907-

*&2>,-G>5-H )>2<@ – %& *I&=&)2- 50 G>=>,I2&97<623%-

)4> ">G&4- 97<25<9< &97>5H4>223 "-,IL&*%- $&(075-6-

2<@ )>2<@, >)/0 *>(0 5- )4> 97<25<9< )>H%I G(&=: G>-

"0G90B<%< $&2P-)025-62-*%I B:%,<4&C -2P&7(>5-C. Q4&-

#H B07=&H, 907020*0223 5<@ 97<25<9-4 : *P07: 2>:$&-

4&-97<$,>)2&C )-3,I2&*%- =>7>2%:# G>"0G90B0223 :2-P--

$&4>2&*%- %> :2-407*>,I2&*%- 7&G7&",H4>2<@ (&)0,06,

>,=&7<%(-4, (0%&)-4 B< G>*&"-4. `&"%&, 4 ":)I-3$&(: 4<-

9>)$:, G>*%&*:4>223 5<@ 97<25<9-4 )># %-,I$< 9&G<%<4-

2<6 0P0$%.

V</B0 2> 7<*. 2 9&)>2& 97<$,>) -2$>9*:,I&4>2&C Z[

2> &*2&4- :G>=>,I202&C (&)0,- *:"’#$%<42&=& *97<623%-

%3, 2>40)02&C 2> 7<*. 1.

d7-( %&=&, 2> 7<*. 3 %>$&/ 2>40)02& 97<$,>) %-#C

*>(&C Z[, %-,I$< :/0 2>4B02&C 2> 70>,I2<@ 4@-)2<@ )>-

2<@.

N+>70:7#7//J D$6!F&$)1' '57/1FO'?+@'P O+?1$-

H'& &:!F&<. M>407L>,I2<( 0%>9&( # G>"0G90B0223 (&/-

,<4&*%- -)02%<P-$>5-C P>$%&7-4 49,<4:.

e$ (< 4/0 G>G2>B>,<, G>"0G90B0223 (&/,<4&*%- -)02-

%<P-$>5-C P>$%&7-4 49,<4: 4 (&)0,3@ *:"’#$%<42&=&

*97<623%%3 &"’#$%-4 9-)%7<($< 97&=7>(2<@ $&(9,0$*-4

9-*,3 -2$>9*:,35-C 2067&22&C (070/- (G&$70(> %<9: ">-

=>%&L>7&4&=& 907509%7&2>) # &)2-#H -G 4<(&= $&70$%2&C

-2$>9*:,35-C 2067&22&C (070/- 4 (&)0,I.

`>$> G>)>B> # &$70(&H 2>:$&4&-97<$,>)2&H G>)>-

B0H, 3$> 9&%70":# &$70(<@ :4>=< %> 7&G=,3):. `&(: 4

(0/>@ 5-#C *%>%%- (< ,<L0 *P&7(:,H4>,< &*2&42- 4<-

(&=< F&)& G>"0G90B0223 %>$&C (&/,<4&*%-. V> 7<*. 4

2>40)02& 97<$,>) -)02%<P-$>5-C (4-)2&4,0223) P>$%&7-4

49,<4: (0%&)&( 7&G7>@:2$: 6(&4-72&*%06 97<2>,0/2&-

*%- 2067&2-4 97<@&4>2<@ L>7-4 )& P>$%&7-4 49,<4: (&-

)0,- *:"’#$%<42&=& *97<623%%3 (%-#C / (&)0,-, ),3 3$&C

3$ 97<$,>)< ":,< 2>40)02- %>$&/ 7<*. 1–3).

 %/0, G>"0G90B<4L< 4*- 4<(&=< F&)& $&70$%2&*%- -2-

$>9*:,35-C Z[, 2> 4<@&)- (< &%7<(>#(& (&)0,I *:"’#$-

%<42&=& *97<623%%3 &"’#$%> 9-)%7<($<: 9-)%7<(:4>2&=&

97&=7>(2&=& $&(9,0$*: B< 97&50*-4 6&=& 9-)%7<($<.



 !"$&()+!,- ./"($1 2(45"7$82-(,9 ;<9(515>2-, 2024, ;. 6, ? 2 (10) 5

 "#. 2. [7<$,>) *%7:$%:7< -2$>9*:,I&4>2&C UVX Z[ /

An example of the structure of encapsulated multilayer perceptron artificial neural network

 "#. 3. [7<$,>) -2$>9*:,I&4>2&C 2>4B02&C UVX Z[ /

An example of encapsulated trained multilayer perceptron artificial neural network
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 "#. 4. [7<$,>) 70G:,I%>%-4 G>"0G90B0223 -)02%<P-$>5-C P>$%&7-4 49,<4: (&)0,- *:"’#$%<42&=& *97<623%%3 9-*,3 -2$>9*:,35-C

%> 2>4B>223 Z[ / Results of ensuring the identification of influencing factors of the subjective perception model with encapsulated

training multilayer perceptron artificial neural network

%')*. 1. M2>B0223 -2)<4-):>,I2<@ 9&7%70%-4 $&/2&=& -G B,02-4 $&(>2)<, > %>$&/ 7&G7>@&4>2&=& :G>=>,I202&=& 9&7%70%>

$&(>2)< / The values of individual portraits of each support member, as well as a calculated generalized portrait of the team

T>$%&7 1 T>$%&7 2 T>$%&7 3 T>$%&7 4

R*. ;'@. 1 0,1655 0,38 0,3155 0,139

R*. ;'@. 2 0,1249 0,2069 0,562 0,1062

R*. ;'@. 3 0,1545 0,4954 0,2277 0,1224

R*. ;'@. 4 0,2633 0,1752 0,4261 0,1354

R*. ;'@. 5 0,3361 0,1981 0,2976 0,1682

R*. ;'@. 6 0,1921 0,2649 0,3256 0,2174

R*. ;'@. 7 0,1826 0,2891 0,2972 0,2311

R*. ;'@. 8 0,1069 0,2684 0,4188 0,2059

R*. ;'@. 9 0,2197 0,3582 0,1672 0,2549

R*. ;'@. 10 0,1253 0,403 0,1978 0,2739

R*. ;'@. 11 0,4167 0,2095 0,1774 0,1964

R*. ;'@. 12 0,1338 0,3718 0,1415 0,3529

R*. ;'@. 13 0,0913 0,3641 0,3152 0,2294

R*. ;'@. 14 0,0506 0,4912 0,367 0,0912

R*. ;'@. 15 0,3051 0,2912 0,1892 0,2145

A6242I). S*.;'@. 0,191227 0,3178 0,295053 0,19592



Ukrainian Journal of Information Technology, 2024, vol. 6, No. 2 7

M>"0G90B02& %>$&/ (&/,<4-*%I -)02%<P-$>5-C P>$%&-

7-4 49,<4:, 4%7>B02<@ (>"& 7&G(<%<@) : 70G:,I%>%- -2$>-

9*:,35-C Z[, F& G:(&4,02& *>(&H $&25095-#H Z[, 4-)-

9&4-)2& )& 3$&C 2067&2< 97<@&4>2<@ L>7-4 20 (>H%I

2-3$&=& P:2$5-&2>,I2&-*(<*,&4&=& 2>4>2%>/0223 B<

9-)i7:2%3.

S70<!91+1F H$0&’J0+//J :HF?!+5/$P :H+?1F#/$P

0+5+#' O$HD<&+//J <)7H75/7/$C$ :$H1H71+ ?$D+/5F

:'51HFD?F :H$CH+D/$C$ ?$D:!7?)<.

],3 $&/2&=& B,02> $&(>2)< 9-)%7<($< 7&G7&",02&

4-)9&4-)2: (&)0,I 6&=& *:"’#$%<42&=& *97<623%%3 2>

&*2&4- *9-,I2&=& 4<G2>B02&=& ),3 4*-@ B,02-4 $&(>2)<

-)02%<B2&=& #)<2&=& 2>"&7: P>$%&7-4 49,<4: -G B&%<-

7I&@ P>$%&7-4 T1 – T4.

[-*,3 5I&=& 4<$&2>2& (&)0,H4>223 2>"&7: $06*-4

),3 $&/2&=& -G B,02-4 $&(>2)< %> *P&7(&4>2& 4-)9&4-)-

2- 9&7-423,I2- 9&7%70%< ),3 $&/2&=& G 2<@, : 3$- 4@&-

)3%I :*070)202- *:(< 9&$>G2<$-4 ),3 $&/2&=& -G P>$%&-

7-4 49,<4:.

 %7<(>2- :*070)202- *:(< ),3 $&/2&=& -G P>$%&7-4

49,<4: ),3 $&/2&=& -G B,02-4 $&(>2)<, > %>$&/ 7&G7>-

@&4>20 G2>B0223 :G>=>,I202&=& :*070)202&=& 9&7%70%>

B,02> $&(>2)< 9&)>2& : %>",<5-.

V> 7<*. 5 =7>P-B2& 4-)&"7>/02& 70G:,I%>%< 7&G7>@:-

2$: :G>=>,I202&=& 9&7%70%> $&(>2)< 9-)%7<($< 97&-

=7>(2&=& $&(9,0$*: 2> &*2&4- &%7<(>2<@ -2)<4-):>,I-

2<@ 9&7%70%-4 $&/2&=& G CC B,02-4.

J0G:,I%>%< (&)0,H4>223, &%7<(>2- G> )&9&(&=&H

7&G7&",02&C (&)0,- *:"’#$%<42&=& *97<623%%3, )>H%I

9-)*%>4< ),3 4<*2&4$:, F& 4 7&G=,32:%&(: 97<$,>)-

)&(-2:# %>$<6 P>$%&7 49,<4: )&*,-)/:4>2&C $&(>2)<

9-)%7<($< 97&=7>(2&=& $&(9,0$*:, 3$ “P>$%&7 2”

(~32 %), 2> )7:=&(: (-*5- – “P>$%&7 3” (~30 %); 2> %70-

%I&(: %> B0%407%&(: (-*53@ 97>$%<B2& G &)2>$&4<( 9&-

$>G2<$&( – 4-)9&4-)2& “P>$%&7 4” (~20 %) %> “P>$%&7 1”

(~19 %).

`&"%& : $&2$70%2&(: )&*,-)/:4>2&(: 4<9>)$: (<

(&/0(& =&4&7<%< 97& 9042: >*<(0%7-H $&(>2)< G 9070-

4>/>223( P>$%&7-4 j 2 %> j 3 : 9-4%&7> 7>G< 4-)2&*2&

P>$%&7-4 j 4 %> j 1.

[7&%0, 4 G>=>,I2&(: 4<9>)$:, %>$- 9&$>G2<$< *4-)-

B>%I 97& )&4&,- 209&=>2: G">,>2*&4>2-*%I )&*,-)/:4>-

2&C $&(>2)<, &*$-,I$< 4 7&G=,32:%&(: 4<9>)$: 97<2>6-

(2- 4-)*:%2- P>$%&7 “>"*&,H%2<6 P>4&7<%” %> P>$%&7

“>"*&,H%2<6 >:%*>6)07”, > 7-G2<53 (-/ (>$*<(>,I2&

49,<4&4<( %> (-2-(>,I2& 49,<4&4<( P>$%&7>(< 49,<4:

*%>2&4<%I ,<L0 ~12,7 %.

U>C$&$H7//J H70<!91+1'& 5$)!'567//J. ^ 7&"&%-

[12] )&*,-)/02& %7>2*P&7(>5-62: 04&,H5-H *<*%0( :9-

7>4,-223 4G>#(&)-#H G $,-#2%>(< (eng. CRM – Client Re-

lationship Management) 3$ &)2-#C G- *$,>)&4<@ 9-)%7<($<

97&=7>(2<@ $&(9,0$*-4, G> )&9&(&=&H -2%0=7>5-C 97&-

=2&*%<B2&=& >2>,-G:, L%:B2&=& -2%0,0$%: %> (>L<22&=&

2>4B>223, >)/0 %7>)<5-62- *<*%0(< CRM )0(&2*%7:H%I

20)&,-$< 4 %>$<@ *P07>@, 3$ 4<$&7<*%>223 $&2P-)025-6-

2&*%- $,-#2%-4 - )<P07025-6&4>2&C 4G>#(&)-C. S0 9&%70-

":# 9070&5-2$< C@ &*2&4&9&,&/2<@ 97<25<9-4, %&)- 3$

-2%0=7>5-3 7&GL<702&C >2>,-%<$< %> >,=&7<%(-4 (>L<2-

2&=& 2>4B>223 *%># *%7>%0=-B2<( 2>973(&( (&)072-G>5-C

CRM, F& )># $&(9>2-3( G(&=: 9070)">B>%< 9&%70"<

$,-#2%-4, G>4B>*2& 4<7-L:4>%< 97&",0(< %> 7&G4<4>%<

4>/,<4- 4-)2&*<2<, F& 9-)%407)/:# 3$ )&5-,I2-*%I -2-

$>9*:,35-C L%:B2&=& -2%0,0$%: 4 *P07- $,-#2%*I$&C 9-)%-

7<($<, %>$ - 20&"@-)2-*%I 47>@:4>223 %>$<@ P>$%&7-4

49,<4:, 3$ $&2P-)025-62-*%I $,-#2%-4 - )<P07025-6&4>-

2-*%I 4G>#(&)-C.

b4%&7< [13] 7&G7&"<,< 97&%&%<9 7&G(&42&=& (*9-4)-

>=02%> 2> &*2&4- L%:B2&=& -2%0,0$%: 2> 0%>9- >)>9%>5-C

2&4>B$-4 : *,:/"- 9-)%7<($< $,-#2%-4 – $&7<*%:4>B-4 9-)-

%7<(:4>2<@ 97&=7>(2<@ $&(9,0$*-4, F&" *$&7&%<%< B>*,

4<%7>B02<6 2> 4<$&2>223 G>4)>2I &"*,:=&4:4>223, - G>-

"0G90B<%< 2>4B>223 2> 7&"&B&(: (-*5-, &*$-,I$< L%:B-

2<6 -2%0,0$% G)>%2<6 $,>*<P-$:4>%< G>9<%< 2> &"*,:=&-

4:4>223 %> )&9&(>=>%< G2>@&)<%< 7-L0223. ]&9&420223

2> &*2&4- L%:B2&=& -2%0,0$%: (># 40,<$<6 9&%025->, ),3

9&$7>F0223 0%>9: >)>9%>5-C %> 97<L4<)L0223 4<$&2>2-

23 (7&G4’3G>223) G>9<%-4 $,-#2%-4.

b4%&7< 7&"&%< [14] 97&>2>,-G:4>,< 49,<4 L%:B2&=&

-2%0,0$%: 2> 9-)%7<($: $,-#2%-4, 47>@&4:HB< -*%&7<B2:

04&,H5-H L%:B2&=& -2%0,0$%: %> &*%>22- )&*3=20223 :

%>$<@ 2>973(>@ 9-)%7<($<, 3$: &"7&"$> 97<7&)2&C (&4<

(eng. NLP – Natural Language Processing), (>L<220 2>4-

B>223, >2>,-G 4-)B:%%-4 (2>*%7&C4), 7&"&%<G&4>2> >4%&-

(>%<G>5-3 97&50*-4 (eng. RPA – Robotic Process Automa-

tion). `>$&/ )&)>%$&4& )&*,-)/02& 7&G9-G2>4>223 =&,&-

*:, %0@2&,&=-6 9070%4&70223 (&4,0223 2> %0$*%, 4<$&-

2>2& >2>,-G &9<%:4>2I %> 4-)=:$-4 $,-#2%-4 F&)& 9-)%-

7<($< 2> &*2&4- L%:B2&=& -2%0,0$%:, 0%<$: L%:B2&=&

-2%0,0$%:, (&42<6 9070$,>) : 70/<(- 70>,I2&=& B>*:,

9&#)2>223 L%:B2&=& -2%0,0$%: -G *<*%0(>(< :97>4,-223

4G>#(&)-#H G $,-#2%>(< (CRM), > %>$&/ 4<G2>B02& $,H-

B&4- (&/,<4&*%-, F& &@&9,HH%I 9-)4<F0223 0P0$%<4-

2&*%- %> 97&):$%<42&*%- >=02%-4, 2>,>L%:4>223 4G>#(&-

)-C G $,-#2%>(<, 2>)>223 97&>$%<42&C 9-)%7<($<, 9&$-

7>F0223 G"<7>223 )>2<@ - >2>,-G:, > %>$&/ 9&%025->,

),3 (>*L%>"&4>2&*%- G )&*%:92-*%H 24/7. ^ 70G:,I%>%-

G)-6*202& *<*%0(>%<B2: &5-2$: 2<G$< 4-)9&4-)2<@ )&-

)>%$-4 - P706(4&7$-4 2> &*2&4- L%:B2&=& -2%0,0$%:, %>-

$<@ 3$ B>%-"&%<, 4-7%:>,I2- 9&(-B2<$<, *<*%0(< 70$&-

(02)>5-6 %> 97&=2&*%<B2&C >2>,-%<$<.

N&)2&B>* >4%&7 7&"&%< [15] 9&)>4 : *4&#(: )&*,--

)/022- &=,3) ,-%07>%:7< 3$ : 2>973(- %0&70%<B2<@ &*-

2&4 L%:B2&=& -2%0,0$%:, %>$ - 6&=& 97<$,>)2&=& 97>$-

%<B2&=& G>*%&*:4>223, > *>(0 2>973(: $,-#2%*I$&C 9-)%-

7<($< $&7<*%:4>B-4. N-)9&4-)2& )& 4<*2&4$-4 4<$&2>-

2&=& )&*,-)/0223 L%:B2<6 -2%0,0$% )&5-,I2& %> (&/2>

4<$&7<*%&4:4>%< ),3 $7>F&=& 70>=:4>223 2> 9&%70"<

$,-#2%-4, 4<$&7<*%&4:HB< 4/0 *%4&702- 2>9&4202- ">G<

)>2<@ G>9<%-4 9-)%7<($< 4-) $,-#2%-4.

J&G7&",02- (&)0,- *:"’#$%<42&=& *97<623%%3, 9&)>2-

4 5-6 7&"&%-, )>H%I G(&=: 4<7-L:4>%< G2>B2: $-,I$-*%I

97<$,>)2<@ 97>$%<B2<@ G>4)>2I, *070) 3$<@, G&$70(>, -

7&G=,32:%0 3$ 97<$,>) P&7(:4>223 :*070)202&=& 9&7-

%70%> $&(>2)< 9-)%7<($< 97&=7>(2&=& $&(9,0$*:, > C@

&*&",<4-*%H # (&/,<4-*%I 47>@:4>223 P>$%&7-4 49,<4:

*:"’#$%<42&=& *97<623%%3 &"’#$%> 9-)%7<($< 97&=7>(-
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2<@ $&(9,0$*-4, 2>97<$,>), G> )&9&(&=&H -2$>9*:,35-C

(&)0,06 L%:B2<@ 2067&22<@ (070/, G&$70(> ">=>%&L>-

7&4&=& 907509%7&2>.

 %/0, &%7<(>2- 97>$%<B2- 70G:,I%>%< # 2>)G4<B>6-

2& >$%:>,I2<(< %> )&*%>%2I& 9&42<(<, G&$70(> ),3 7--

G2&(>2-%2<@ (&/,<4<@ 9&)>,IL<@ )&*,-)/02I 3$ *:-

9:%2-@ G>4)>2I P&7(:4>223 :*070)202&=& 9&7%70%>

$&(>2)< 9-)%7<($< 97&=7>(2&=& $&(9,0$*:, %>$ - ),3

">=>%I&@ -2L<@ 97<$,>)2<@ 97>$%<B2<@ G>4)>2I 3$ :

*P07- >4%&(>%<G>5-C 9-)%7<($< 97&=7>(2<@ $&(9,0$-

*-4, %>$ - )>,0$& 9&G> CC (0/>(<.

 "/;'1" )'1,P)" '84,@"),> 42P/*+8"8%1 I'6*%I-

J2))K – 4907L0 7&G7&",02& (&)0,I *:"’#$%<42&=&

*97<623%%3 &"’#$%> 9-)%7<($< 97&=7>(2<@ $&(9,0$*-4

-G (&/,<4-*%H -2$>9*:,35-C (&)0,06 L%:B2<@ 2067&2-

2<@ (070/, G&$70(> ">=>%&L>7&4&=& 907509%7&2>.

 "#. 5. k7>P-B20 9&)>223 70G:,I%>%-4 7&G7>@:2$: :G>=>,I202&=& 9&7%70%> $&(>2)< 9-)%7<($< 97&=7>(2&=& $&(9,0$*:

2> &*2&4- &%7<(>2<@ -2)<4-):>,I2<@ 9&7%70%-4 $&/2&=& G CC B,02-4 / Graphic representation of the results of calculation the

generalized portrait of software complex support team based on the individual portraits of each of its members

L4";8,S)" P)"S/T%68+ 42P/*+8"8%1 I'6*%IJ2))K –

7&G7&",02& (0@>2-G( -2$>9*:,35-C L%:B2<@ 2067&22<@

(070/ (G&$70(> %<9: ">=>%&L>7&4&=& 907509%7&2>) 4

(&)0,I *:"’#$%<42&=& *97<623%%3 &"’#$%-4 9-)%7<($<

97&=7>(2<@ $&(9,0$*-4, F& )># G(&=: 70>,-G:4>%< 2>3-

42<6 2>:$&4<6 %> 97>$%<B2<6 -2*%7:(02%>7-6 L%:B2<@

2067&22<@ (070/ : (&)0,H4>22- 97&50*-4 *:"’#$%<4-

2&=& *97<623%%3 9-)%7<(:4>2<@ 97&=7>(2<@ $&(9,0$-

*-4 B< 97&50*-4 C@ 9-)%7<($<.

3WJ^YgjW)/)Conclusions)

^ *%>%%- 9&)>2& 7&G7&",02: (&)0,I *:"’#$%<42&=&

*97<623%%3 &"’#$%> 9-)%7<($< 97&=7>(2<@ $&(9,0$*-4

-G (&/,<4-*%H -2$>9*:,35-C (&)0,06 L%:B2<@ 2067&2-

2<@ (070/, G&$70(> ">=>%&L>7&4&=& 907509%7&2>.

J&G7&",02> (&)0,I )># G(&=: G)-6*2<%< )&*,-)/0223

97&50*-4 *:"’#$%<42&=& *97<623%%3 &"’#$%> 9-)%7<($<

(*>(&=& 9-)%7<(:4>2&=& 97&=7>(2&=& $&(9,0$*: B<

97&50*-4 6&=& 9-)%7<($<), F& # &)2<( -G 4>/,<4<@ 2>:-

$&4&-97<$,>)2<@ G>4)>2I : 2>973(- $&(9,0$*2&C >4%&-

(>%<G>5-C 9-)%7<($< 97&=7>(2<@ $&(9,0$*-4.

[070)">B02& (&/,<4-*%I -2$>9*:,35-C : (&)0,I (&-

)0,06 L%:B2<@ 2067&22<@ (070/ (:*-@ 2>342<@ %<9-4).

e$ 97<$,>) 2>40)02& -2$>9*:,35-H (&)0,- L%:B2&C

2067&22&C (070/- %<9: ">=>%&L>7&4&=& 907509%7&2>.

J&G=,32:%& 9<%>223 9&":)&4< :G>=>,I202<@ (&)0,06

*:"’#$%<42&=& *97<623%%3 &"’#$%> 9-)%7<($< 97&=7>(-

2<@ $&(9,0$*-4.

J&G7&",02& &*2&42- 0%>9< $&70$%2&C -2$>9*:,35-C Z[

: (&)0,I *:"’#$%<42&=& *97<623%%3. J&G=,32:%& &*2&42-

97&",0(2- >*90$%< -2$>9*:,35-C Z[ : (&)0,I. M>"0G90-

B02& (&/,<4-*%I -)02%<P-$>5-C P>$%&7-4 49,<4:, 4%7>-

B02<@ (>"& 7&G(<%<@) : 70G:,I%>%- -2$>9*:,35-C Z[, F&

G:(&4,02& *>(&H $&25095-#H Z[, 4-)9&4-)2& )& 3$&C

2067&2< 97<@&4>2<@ L>7-4 20 (>H%I 2-3$&=& P:2$5-&-

2>,I2&-*(<*,&4&=& 2>4>2%>/0223 B< 9-)i7:2%3.



 !"$&()+!,- ./"($1 2(45"7$82-(,9 ;<9(515>2-, 2024, ;. 6, ? 2 (10) 9

V>40)02& $&2$70%2- 97<$,>)< (&)0,06, &%7<(>2- 4

@&)- 70>,I2<@ 0$*907<(02%>,I2<@ )&*,-)/02I. d7-( %&-

=&, 7&G7&",02: (&)0,I :*9-L2& 4<$&7<*%>2& ),3 4<7--

L0223 97>$%<B2&=& G>4)>223 P&7(:4>223 :*070)202&=&

9&7%70%> )&*,-)/:4>2&C $&(>2)< 9-)%7<($< 97&=7>(2&-

=& $&(9,0$*:, > &%7<(>2- 70G:,I%>%< 2>40)02& 4 7&"&%-.

J&G7&",02> (&)0,I 2>)>,- ":)0 4<$&7<*%>2> ),3

7&G4’3G>223 *:(-/2&C 2>:$&4&-97<$,>)2&C G>)>B- 4-)2&-

4,0223 =7>2<5I P>$%&7-4 49,<4: 9-)%7<($< 97&=7>(2<@

$&(9,0$*-4 -G 9&)>,IL&H (&/,<4-*%H >2>,-G: 5<@ P>$-

%&7-4 49,<4:, > %>$&/ *:9:%2-@ 2>:$&4&-97<$,>)2<@ G>-

)>B $&(9,0$*2-L&C 2>:$&4&-97<$,>)2&C 97&",0(< >4%&-

(>%<G>5-C 9-)%7<($< 97&=7>(2<@ $&(9,0$*-4.

References)
1. Reddy, Abhilash Reddy Pabbath (2021). The role of artificial

intelligence in proactive cyber threat detection in cloud

environments. NeuroQuantology, 19(12), 764–773.

https://doi.org/10.48047/nq.2021.19.12.NQ21280

2. Ahmed, S., Singh, M., Doherty, B., Ramlan, E., Harkin, K., &

Coyle, D. (2023). AI for Information Tecchnology Operation

(AIOps): A Review of IT Incident Risk Prediction. In 2022 9th

International Conference on Soft Computing and Machine

Intelligence (ISCMI 2022). IEEE, Advance online publication,

253–257. https://doi.org/10.1109/ISCMI56532.2022.10068482

3. Battina, D. S. (2019). Artificial intelligence in software test

automation: A systematic literature review. Int. J. Emerg.

Technol. Innov. Res., 6, 2349-5162, 1329–1332. Retrieved from:

https://www.jetir.org/papers/JETIR1912176.pdf

4. Ogala, Justin Onyarin (February 2022). A Complete Guide to

DevOps Best Practices. International Journal of Computer

Science and Information Security (IJCSIS), 20(2), 1–6.

https://doi.org/10.5281/zenodo.6376787

5. Kasurinen, J., Taipale, O., & Smolander, K. (2010). Software Test

Automation in Practice: Empirical Observations. Advances in

Software Engineering, 2010, 1–18, https://doi.org/10.1155/2010/

620836

6. Kloeckner, K., Davis, J., Fuller, N. C., Lanfranchi, G., Pappe, S.,

Paradkar, A., Shwartz, L., Surendra, M., & Wiesmann, D. (2018).

Transforming the IT Services Lifecycle with AI Technologies.

Cham, Switzerland: Springer Briefs in Computer Science.

https://doi.org/10.1007/978-3-319-94048-9

7. Krishna, Neupane (2023). Continuous Automation with DevOps

practices for Threat Detection, 99 pages. https://doi.org/10.13140/

RG.2.2.33472.92169

8. Montvelisky, Joel, Bhamare, Lalitkumar. (2024). 11th edition of

the State of Testing Report. PractiTest & Tea-time with Testers.

Retrieved from: https://www.practitest.com/assets/pdf/stot-

2024.pdf

9. Sumanth, Tatineni (2021). A Comprehensive Overview of

DevOps and Its Operational Strategies. International Journal of

Information Technology & Management Information System

(IJITMIS), 12(1), 15–32. Retrieved from: https://iaeme.com/

MasterAdmin/Journal_uploads/IJITMIS/VOLUME_12_ISSUE_

1/IJITMIS_12_01_002.pdf

10. Sumanth, Tatineni (2022). AI-Infused Threat Detection and

Incident Response in Cloud Security. International Journal of

Science and Research (IJSR), 12(11), 998–1004.

https://dx.doi.org/10.21275/SR231113063646

11. Usman, Hamza, Mashita, Syed-Mohamad, Sharifah, Nasuha,

Lee, Abdullah (2023). DevOps Adoption Guidelines, Challenges,

and Benefits: A Systematic Literature Review. International

Center for Research and Resources Development (ICRRD),

ICRRD Journal 2023, 4(1), 149–171. https://doi.org/

10.53272/icrrd

12. Thomson, A. (2024). Proactive customer support: Re-architecting

a customer support/relationship management software system

leveraging predictive analysis/AI and machine learning.

Engineering: Open Access, 2(1), pp. 39–50. https://doi.org/

10.33140/eoa.02.01.04

13. Reinhard, P., Wischer, D., Verlande, L., Neis, N., Li, M. M.

(2023). Towards designing an AI-based conversational agent for

on-the-job training of customer support novices. International

Conference on Design Science Research (DESRIST), Pretoria,

South Africa, 31 May – 02 Jun 2023, 15 p. Retrieved from:

https://www.alexandria.unisg.ch/ handle/20.500.14171/107617

14. Inavolu, S. M. (2024). Exploring AI-Driven Customer Service:

Evolution, Architectures, opportunities, challenges and future

directions. International Journal For Multidisciplinary

Research, 6(3), 23 p.

https://doi.org/10.36948/ijfmr.2024.v06i03.22283

15. Salminen, T. (2024). Possibilities of AI in customer care in the

software business. Master’s Thesis, Turku University of Applied

Sciences Mechanical and Marine Engineering, 2024, 76 p. Re-

trieved from: https://urn.fi/URN:NBN:fi:amk-202404298185

"

A."I."Pukach,"V."M."Teslyuk"

Lviv Polytechnic National University, Lviv, Ukraine

SUBJECTIVE)PERCEPTION)MODEL)OF)SOFTWARE)COMPLEXES)SUPPORT)OBJECT)WITH)
THE)ENCAPSULATION)OF)A)MULTILAYER)PERCEPTRON)ARTIFICIAL)NEURAL)NETWORKS)

The object of research in this article – is the process of subjective perception of supported software complexes or their

support processes by relevant human entities directly or indirectly interacting with these supported software complexes.

Subjective perception model of the software complexes support object with the possibility of encapsulation of artificial

neural networks, in particular – a multilayer perceptron, has been developed. Developed model provides possibility to per-

form modelling of the subjective perception processes of support objects (both the supported software complex itself and

the processes of its support) – as one of the important scientific and applied tasks in the direction of scientific and applied

problem of software complexes support automation. The developed model general concept provides possibility of artificial

neural networks (of all existing types) encapsulation inside the model. In particular, this article considers the encapsulation

of the multilayer perceptron type artificial neural network as an example. This paper also considers the main requirements

and questions regarding the correspondence, correctness and completeness of the encapsulated multilayer perceptron arti-

ficial neural network into the developed model of subjective perception. The developed model is a universal tool that pro-
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vides possibility to interpret the subjective perceptions of any researchable objects (not only software complexes), and the

provided possibility of artificial neural networks encapsulation ensures the possibility of using all the advantages of artifi-

cial intelligence, including: increasing the level of automation and intellectualization of modelling process, as well as

providing the opportunity for its learning. The result of model development – is a clearly structured and formalized (within

the framework of the developed model, presented in this article) process (and the result of this process) of the subjective

perception of researched object – the supported software complex, or its support processes. The developed model of sub-

jective perception provides possibilities for resolving a lot of applied practical problems, among which, as an example, this

work demonstrates usage of the developed model to solve the practical problem of creating the averaged (general) portrait

of the software complex support team.

Keywords: software complex, support, influence factor, automation, neural networks, multilayer perceptron.
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