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RESUME
Taras Shevchenko National University of Kyiv,

Faculty of Economics, Department of Economic Cybernetics
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The graduation research of student Myronets Viktoriia

deals with deals with the assessment of psychological climate in organizations using 

artificial intelligence tools.

The work is interesting for companies and HR specialists, as a combination of three 

methods for collecting employee feedback: interviews with HR professionals, online 

surveys, and automated surveys using artificial intelligence was carried out. The 

practical value lies in the possibility of using the results for regular monitoring of the 

psychological climate and timely response to signs of burnout, stress, or conflict in the 

workplace.

Pages 74, figures 17, tables 5, bibliog. 68, append. 3.
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:;0A>28< <VB:0<, B>1B> :0B53>@VO<, 4> O:8E 1C4CBь 2V4=5A5=V >1’є:B8 ?VA;O 

?@>E>465==O ?> 3V;:0E 45@520 [49].

�=H8< ?>?C;O@=8< ?V4E>4>< є <5B>4 >?>@=8E 25:B>@V2.  5B>4 >?>@=8E 

25:B>@V2 - F5 0;3>@8B< :5@>20=>3> =02G0==O, O:89 HC:0є >?B8<0;ь=C 

3V?5@?;>I8=C, I> <0:A8<0;ь=> 2V44V;Oє 40=V 42>E (01> 1V;ьH5) :;0AV2 C 

1030B>28<V@=><C ?@>AB>@V >7=0: [50]. "4=VєN 7 :;NG>28E 2;0AB82>AB59 <5B>4C є 

740B=VABь 7=0E>48B8 @>74V;ONGV 3V?5@?;>I8=8, O:V 70157?5GCNBь <0:A8<V70FVN  

2V4AB0=V (<0@6V) <V6 ?@54AB02=8:0<8 @V7=8E :;0AV2, I> 4>72>;Oє 4>AO3=CB8 

28A>:>W O:>ABV @>74V;5==O. #@>F5A :;0A8DV:0FVW 70 4>?><>3>N <5B>4C >?>@=8E 

25:B>@V2 ?5@5410G0є ?5@5B2>@5==O B5:AB>28E 40=8E C G8A;>2V 25:B>@8 203 [49]. 

�024O:8 28:>@8AB0==N O4@>28E DC=:FV9 <5B>4 >?>@=8E 25:B>@V2 <>65 

@>72’O7C20B8 O: ;V=V9=> @>74V;ь=V, B0: V A:;04=VHV 28?04:8, 70E>?;NNG8 =5O2=V 

72’O7:8 2 40=8E [50]. �87=0G5==O 3V?5@?;>I8=8 40є 7<>3C 28:>=0B8 >1G8A;5==O 

B5AB>28E 40=8E =0 >A=>2V WE 203>28E :>5DVFVє=BV2 7 C@0EC20==O< =0;56=>ABV 4> 

?>78B82=>3> 01> =530B82=>3> :;0AC [49].  

!0W2=89 �09єAV2Aь:89 :;0A8DV:0B>@ є 0;3>@8B<>< :;0A8DV:0FVW. *5 0;3>@8B<, 

O:89 28:>@8AB>2Cє 9<>2V@=VABь :>6=>W >7=0:8 2 :>6=V9 :0B53>@VW 4;O >B@8<0==O 

2V4?>2V4=>3> ?@>3=>7C [49]. *59 0;3>@8B< 4>1@5 ?V4E>48Bь 4;O :;0A8DV:0FVW 

B5:AB>28E 40=8E. �V= 107CєBьAO =0 B5>@5<V �09єA0, O:0 28:>@8AB>2CєBьAO 4;O >?8AC 
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9<>2V@=>ABV ?>4V9 =0 >A=>2V ?>?5@54=VE 7=0=ь [49]. !0W2=89 �09єAV2Aь:89 

:;0A8DV:0B>@ 70157?5GCє ?@>AB89 ?V4EV4 4> >?8AC, 28:>@8AB0==O B0 282G5==O 

V<>2V@=VA=8E 7=0=ь 7 GVB:8< ?>OA=5==O<. !0W2=89 �09єA є <5B>4>< :5@>20=>3> 

=02G0==O. 

' 7040GV 0=0;V7C ?A8E>;>3VG=>3> :;V<0BC 109єAV2Aь:89 :;0A8DV:0B>@ <>65 

28:>@8AB>2C20B8AO 4;O H284:>W >FV=:8 5<>FV9=>3> 7010@2;5==O :><5=B0@V2 G8 

2V4?>2V459 ?@0FV2=8:V2. !0?@8:;04, 9>3> <>6=0 =0B@5=C20B8 =0 =01>@V 

>?C1;V:>20=8E 2V43C:V2 V7 <VG5==O< «?>78B82=89/=530B82=89» B0 28:>@8AB>2C20B8 

4;O :;0A8DV:0FVW =>28E 2V4?>2V459 C >?8BC20==V.

�;0AB5@870FVO 3 F5 <5B>4 <0H8==>3> =02G0==O 157 CG8B5;O, I> 

28:>@8AB>2CєBьAO 4;O 28O2;5==O 3@C? AE>68E >1’є:BV2 (:;0AB5@V2) C 40=8E. !0 

2V4<V=C 2V4 :;0A8DV:0FVW, :;0AB5@870FVO =5 ?>B@51Cє 70740;53V4ь 287=0G5=8E 

:0B53>@V9, 0 HC:0є 2=CB@VH=N AB@C:BC@C =01>@C 40=8E [51]. !0?@8:;04, 2 :>=B5:ABV 

?A8E>;>3VG=>3> :;V<0BC :;0AB5@870FVO <>65 1CB8 28:>@8AB0=0 4;O 3@C?C20==O 

A?V2@>1VB=8:V2 =0 >A=>2V AE>6>ABV WE=VE 2V4?>2V459 =0 >?8BC20==O 01> 4;O 

28O2;5==O 3@C? 2V4?>2V459 =0 >4=C B5<C. !091V;ьH @>7?>2AN465=8< 0;3>@8B<>< 

:;0AB5@870FVW є <5B>4 k-A5@54=VE [51].  0B5<0B8G=> 2V= ?>;O30є 2 VB5@0B82=><C 

@>718BBV =01>@C 25:B>@V2 40=8E =0 k :;0AB5@V2 B0:, I>1 <V=V<V7C20B8 AC<C 

:204@0BV2 2V4AB0=59 2V4 :>6=>W B>G:8 4> F5=B@C A2>3> :;0AB5@0 (F5=B@>W40). #VA;O 

V=VFV0;V70FVW k, k-A5@54=VE ?>2B>@Nє 420 :@>:8: ?@87=0G5==O :>6=>W B>G:8 4> 

=091;86G>3> F5=B@0 :;0AB5@0, 0 ?>BV< >=>2;5==O ?>;>65==O F5=B@V2 70 A5@54=V< 

7=0G5==O< B>G>: C :;0AB5@V. #@>F5A ?>2B>@NєBьAO 4> 71V6=>ABV F5=B@V2. 

%5=B8<5=B-0=0;V7 3 F5 ?@8:;04=0 7040G0 >1@>1:8 ?@8@>4=>W <>28, I> ?>;O30є 

C 287=0G5==V 5<>FV9=>W B>=0;ь=>ABV B5:ABC [52]. *59 ?V4EV4 4>72>;Oє 02B><0B8G=> 

:;0A8DV:C20B8 28A;>2;N20==O 70 B>=0;ь=VABN (?>78B82=0, =59B@0;ь=0, =530B82=0) 

B0 <0є 1030B> ?5@A?5:B82 C 70AB>AC20==V 4;O <>=VB>@8=3C 5<>FV9=>3> AB0=C 

?@0FV2=8:V2. 

!0 @0==VE 5B0?0E @>728B:C FVєW 30;C7V ?5@52060;8 ;5:A8:>=->@Vє=B>20=V 

<5B>48, O:V ґ@C=BC20;8AO =0 ?V4@0EC=:C ?>78B82=8E V =530B82=8E A;V2 C B5:ABV =0 

>A=>2V 70740;53V4ь A:;045=8E A;>2=8:V2. � E>G0 FV ?V4E>48 2V47=0G0NBьAO ?@>AB>N 
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@50;V70FVєN B0 28A>:>N V=B5@?@5B>20=VABN, 2>=8 <0NBь ACBBє2V >1<565==O: =5 

2@0E>2CNBь :>=B5:AB, A:;04=C A8=B0:A8G=C AB@C:BC@C B0 =5 ?@8AB>A>20=V 4> 

48=0<VG=8E 7<V= <>28 [52].

�5:A8:>=->@Vє=B>20=V ?V4E>48 107CNBьAO =0 28:>@8AB0==V 70740;53V4ь 

?V43>B>2;5=>3> ;5:A8:>=C =0AB@>W2, B>1B> A?8A:C A;V2, O:8< ?@8A2>є=> ?52=C 

:;0A8DV:0FVN =0AB@>W2 (?>78B82=C, =530B82=C 01> =59B@0;ь=C 203C) [53].

!092V4><VH8< V=AB@C<5=B>< C FV9 :0B53>@VW є VADER (Value Aware Dictionary 

and sEntiment Reasoner) 3 <>45;ь ;5:A8:>=C 4;O 287=0G5==O =0AB@>W2 =0 >A=>2V 

?@028;, O:0 1C;0 @>7@>1;5=0 A?5FV0;ь=> 4;O B5:ABV2 C A>FV0;ь=8E <5@560E V 

2@0E>2Cє @>7<>2=C ;5:A8:C, A<09;8:8, 0:@>=V<8 B0 A;5=3.  >45;ь VADER (Value 

Aware Dictionary for sEntiment Reasoning) 3 F5 ?@>AB89 B0 5D5:B82=89 ?V4EV4 4> 

0=0;V7C B>=C B5:ABC, I> 107CєBьAO =0 ?@028;0E [54]. �>=0 A?5FV0;ь=> AB2>@5=0 4;O 

0=0;V7C :>=B5=BC C <V:@>1;>30E, B0:8E O: Twitter B0 Facebook, 45 ?>2V4><;5==O 

G0AB> :>@>B:V, <VABOBь 01@52V0BC@8 B0 =5D>@<0;ь=C ;5:A8:C.

�V44V;8 C?@02;V==O ;N4Aь:8<8 @5AC@A0<8 <>6CBь 28:>@8AB>2C20B8 VADER 

4;O <>=VB>@8=3C ?>2V4><;5=ь A?V2@>1VB=8:V2 =0 2=CB@VH=VE D>@C<0E 01> 

0=>=V<=8E :><5=B0@V2. �2B><0B8G=> >1G8A;NNG8 B>=0;ь=VABь :>6=>3> 

?>2V4><;5==O, <>6=0 H284:> 28O28B8 7@>AB0==O =530B82=8E =0AB@>W2 (=0?@8:;04, 

E28;N =524>2>;5==O ?VA;O 7<V=8 ?>;VB8:8 :><?0=VW) 01>, =02?0:8, 284V;8B8 

?>78B82=C @50:FVN =0 =>2>22545==O. 

#5@52030 VADER V ?V4E>4V2 =0 >A=>2V ;5:A8:8 ?>;O30є 2 B><C, I> 2>=8 =5 

?>B@51CNBь B@5=C20;ь=>W 281V@:8, 4>AB0B=ь> ?>?5@54=ь> 7V1@0=>3> A;>2=8:0 V 

?@028; V=B5@?@5B0FVW. *V <>45;V G0AB> ?@>ABV 2 @50;V70FVW, H284:V 2 >1G8A;5==V V 

<>6CBь 70157?5G8B8 28A>:C B>G=VABь 2 >1<565=8E 70240==OE, 45 A;>2=8:>289 70?0A 

?>2=VABN V B>G=> >E>?;Nє ;5:A8:C ?@54<5B=>W >1;0ABV. VADER ?>:07Cє 28A>:C 

B>G=VABь =0 B8?>28E :>@>B:8E B5:AB>28E ?>2V4><;5==OE C A>FV0;ь=8E <5@560E. 

�@V< B>3>, @57C;ьB0B8 ;5:A8G=>3> 0=0;V7C ;53:> V=B5@?@5BC20B8: <>6=0 A:070B8, O:V 

A;>20 2?;8=C;8 =0 ?>78B82=C G8 =530B82=C >FV=:C. 

!0 ACG0A=><C 5B0?V ?@>2V4=C @>;ь C A5=B8<5=B-0=0;V7V 2V4V3@0NBь 

B@0=AD>@<5@=V <>45;V, B0:V O: BERT, GPT V WE=V 20@V0=B8. *V <>45;V 70157?5GCNBь 
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3;81>:5 @>7C<V==O :>=B5:ABC V ?>:070;8 28A>:C 5D5:B82=VABь C 28@VH5==V 7040G 

:;0A8DV:0FVW 5<>FV9=>3> B>=C [52].

�5;8:V <>2=V <>45;V, B0:V O: GPT 2V4@V7=ONBьAO WE=ь>N 740B=VABN 4> 35=5@0FVW 

B5:ABC B0 @>7C<V==O :>=B5:ABC 107CєBьAO =0 =02G0==V =0 <0AHB01=8E :>@?CA0E 

(GPT-3 4 ?>=04 175 <V;ьO@4V2 ?0@0<5B@V2, =02G5=> =0 45 &� B5:ABC) [52]. �024O:8 

Fь><C 2>=8 <>6CBь =5 ;8H5 :;0A8DV:C20B8 B5:AB, 0 9 @>7?V7=020B8 =N0=A8 

=0AB@>N, 5<>FV9, 28:>@8AB0==O 5<>47V, ?>42V9=>W B>=0;ь=>ABV B>I>.

�>A8Bь 28A>:C 5D5:B82=VABь 45<>=AB@CNBь <>45;V-B@0=AD>@<5@8, B0:V O: 

BERT (Bidirectional Encoder Representations from Transformers) B0  RoBERTa 

(Robustly Optimized BERT approach). 

BERT 3 F5 <>45;ь >1@>1:8 ?@8@>4=>W <>28, O:0 4>1@5 70@5:><5=4C20;0 A515 

C 28@VH5==V 1030Bь>E 70240=ь, ?>2’O70=8E 7 B5:AB>28<8 40=8<8. BERT 

28:>@8AB>2Cє є48=C 0@EVB5:BC@C 4;O @V7=8E 70240=ь V ;53:> 040?BCєBьAO ?V4 

:>=:@5B=V ?>B@518, I> @>18Bь WW C=V25@A0;ь=8< V=AB@C<5=B>< 4;O @>1>B8 7 

B5:AB><. �W :;NG>20 >A>1;82VABь ?>;O30є C 740B=>ABV 2@0E>2C20B8 :>=B5:AB A;V2 O: 

7;V20, B0: V A?@020, I> 4>72>;Oє :@0I5 @>7C<VB8 7<VAB B5:ABC. &0:0 42>=0?@02;5=VABь 

2V4@V7=Oє WW 2V4 V=H8E <>45;59 V @>18Bь 7=0G=> 3=CG:VH>N B0 B>G=VH>N C 

70240==OE, B0:8E O: 2V4?>2V4V =0 70?8B0==O, :;0A8DV:0FVO B5:ABC G8 @>7C<V==O 

270є<>72’O7:V2 <V6 @5G5==O<8 [55]. 

BERT 3 F5 <>45;ь B@0=AD>@<5@=>3> B8?C, ?>?5@54=ь> =02G5=0 =0 25;8:><C 

:>@?CAV 0=3;><>2=8E B5:ABV2 C @568<V A0<>=02G0==O. � ?@>F5AV ?V43>B>2:8 =5 

28:>@8AB>2C20;8Aь @>7<VG5=V 2@CG=C 40=V, 0 <>45;ь =02G0;0Aь =0 A8@8E B5:AB0E, O:V 

1C;8 >1@>1;5=V 02B><0B8G=> 4;O D>@<C20==O <VB>: [55]. &0:89 ?V4EV4 4>72>;82 

28:>@8AB0B8 25;8:V >1AO38 ?C1;VG=> 4>ABC?=>W V=D>@<0FVW. #V4 G0A ?>?5@54=ь>3> 

=02G0==O <>45;V 1C;> 28:>@8AB0=> 42V >A=>2=V 7040GV: <0A:C20==O G0AB8=8 A;V2 B0 

?5@5410G5==O =0ABC?=>3> @5G5==O [56]. *5 4>72>;Oє <>45;V >?0=>2C20B8 3;818==V 

42>=0?@02;5=V ?@54AB02;5==O B5:ABC V 4>AO30B8 28A>:>W O:>ABV =0 @V7=><0=VB=8E 

7040G0E ?VA;O =0;0HBC20==O [55].

RoBERTa 3 F5 <>45;ь, I> <VAB8Bь ?>:@0I5=89 ?V4EV4 4> ?>?5@54=ь>3> 

=02G0==O BERT. � @0<:0E AB2>@5==O RoBERTa 1C;> ?>:070=>, I> ?>G0B:>25 
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=02G0==O BERT 1C;> =5?>2=8<, V I>, 71V;ьH82H8 >1AO3 40=8E B0 B@820;VABь 

B@5=C20==O, 0 B0:>6 7<V=82H8 45O:V 3V?5@?0@0<5B@8, <>6=0 ACBBє2> ?V428I8B8 

?@>4C:B82=VABь [57]. 

"A=>2=V 2V4<V==>ABV RoBERTa 2V4 >@83V=0;ь=>3> BERT ?>;O30NBь C 2V4<>2V 

2V4 7040GV ?5@5410G5==O =0ABC?=>3> @5G5==O, 48=0<VG=5 <0A:C20==O ?V4 G0A 

=02G0==O B0 28:>@8AB0==O 1V;ьH>3> :>@?CAC 40=8E [57]. RoBERTa <0є 0=0;>3VG=C 

0@EVB5:BC@C 4> BERT 0;5 B@5=CєBьAO =0 160 �� B5:ABC.  >45;ь RoBERTa 1C;0 

=0B@5=>20=0 =0 @>7H8@5=><C :>@?CAV B5:ABV2, I> 2:;NG0є BOOKCORPUS B0 

0=3;><>2=C �V:V?54VN (16 ��), CC-NEWS (76 ��), OPENWEBTEXT (38 ��) V 

STORIES (31 ��) [57]. /: =0A;V4>:, RoBERTa 4>AO30є 28I>W B>G=>ABV =0 

?>?C;O@=8E 15=G<0@:0E (GLUE, SQuAD, RACE) ?>@V2=O=> 7 BERT.

DistilBERT 3 F5 A?@>I5=0 9 AB8A=CB0 25@AVO BERT, >B@8<0=0 <5B>4>< 

48AB8;OFVW 7=0=ь ?V4 G0A ?>?5@54=ь>3> =02G0==O [58]. �>=0 ?@81;87=> =0 40% 

<5=H0 70 >@83V=0;ь=89 BERT, ?@0FNє 4> 60% H284H5, ?@>B5 ?@8 Fь><C 715@V30є 

1;87ь:> 97% O:>ABV <>2=>3> @>7C<V==O. !02G0==O DistilBERT ?@>2>48;>Aь =0 B><C 

6 :>@?CAV B5:ABV2, I> 9 4;O >@83V=0;ь=>3> BERT, 0 A0<5, =0 >1’є4=0==V 0=3;><>2=>W 

�V:V?54VW B0 Toronto Book Corpus. DistilBERT =02G02AO =0 8 3@0DVG=8E ?@>F5A>@0E 

V100 >1’є<>< 16 �� ?@>BO3>< ?@81;87=> 90 3>48=. �;O ?>@V2=O==O, <>45;ь 

RoBERTa ?>B@51C20;0 1 45=ь =02G0==O =0 1024 32 �� V100 [58]. 

ALBERT (A Lite BERT) 3 F5 ?>;53H5=89 20@V0=B BERT, I> D>:CACєBьAO =0 

A:>@>G5==V ?0@0<5B@V2 157 7=0G=>W 2B@0B8 B>G=>ABV. ALBERT @50;V7Cє 420 :;NG>2V 

?V4E>48 4;O 7<5=H5==O >1AO3C ?0@0<5B@V2 [59]. #>-?5@H5, F5 D0:B>@870FVO 

5<1548=3V2, O:0 ?5@5410G0є @>74V;5==O ?@>AB>@C 25:B>@=8E ?@54AB02;5=ь A;V2 V 

?@>AB>@C ?@8E>20=8E H0@V2. ' AB0=40@B=><C BERT FV 42V A:;04>2V >4=0:>2V 70 

@>7<V@><, 0 C ALBERT 4;O 5<1548=3V2 28:>@8AB>2CєBьAO <5=H0 @>7<V@=VABь. �@C30 

2V4<V==VABь 2:;NG0є ?5@5=5A5==O ?0@0<5B@V2 <V6 H0@0<8. !0 2V4<V=C 2V4 BERT, 45 

:>65= H0@ <0є 2;0A=89 C=V:0;ь=89 =01V@ ?0@0<5B@V2, C ALBERT >4=V 9 BV A0<V 2038 

28:>@8AB>2CNBьAO C :V;ь:>E H0@0E [59]. *5 4>72>;Oє 7=0G=> A:>@>B8B8 :V;ь:VABь 

?0@0<5B@V2 157 2B@0B8 3;818=8 <5@56V. 
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�@V< B>3>, ALBERT 70<V=Nє 70240==O ?@>3=>7C20==O =0ABC?=>3> @5G5==O =0 

?5@5410G5==O ?>@O4:C @5G5=ь, I> C=8:0є ?5@5410G5==O B5<8, 0 D>:CACєBьAO =0  WE 

;>3VG=V9 72’O7=>ABV @5G5=ь [59].

' 4>40B:C � 7>1@065=> C7030;ь=5==O ?@87=0G5==O B0 70AB>AC20==O <5B>4V2 

0=0;V7C B5:AB>28E 40=8E 4;O 282G5==O ?A8E>;>3VG=>3> :;V<0BC 2 :>;5:B82V. 

2.4. �>=F5?FVO A8AB5<8 <>=VB>@8=3C ?A8E>;>3VG=>3> :;V<0BC

#A8E>;>3VG=89 :;V<0B >@30=V70FVW 287=0G0є 0B<>AD5@C 2 :>;5:B82V, O:0 

2?;820є =0 5<>FV9=89 AB0= A?V2@>1VB=8:V2 B0 WE=є AB02;5==O 4> @>1>B8, 

287=0G0NG8 <>B820FVN 9 704>2>;5=VABь ?@0F5N [45]. #>78B82=89 ?A8E>;>3VG=89 

:;V<0B <>65 A?@8OB8 ?V428I5==N ?@>4C:B82=>ABV :>;5:B82C, 0 =530B82=89 :;V<0B 

<>65 ?@872>48B8 4> 7@>AB0==O :>=D;V:BV2, =524>2>;5=>ABV B0 7=865==O <>B820FVW 

?5@A>=0;C. &><C 4;O 5D5:B82=>3> C?@02;V==O ;N4Aь:8<8 @5AC@A0<8 ?>B@V1=> 

?@84V;OB8 C203C <>=VB>@8=3C B0 ?V4B@8<FV 74>@>2>3> ?A8E>;>3VG=>3> :;V<0BC 2 

:>;5:B82V. 

#5@H8< 5B0?>< C ?>1C4>2V 5D5:B82=>W A8AB5<8 >FV=N20==O ?A8E>;>3VG=>3> 

:;V<0BC є 71V@ 40=8E. �;O >B@8<0==O ?>B@V1=>W V=D>@<0FVW <>6=0 70AB>AC20B8 

45:V;ь:0 465@5; C 4>A;V465==V. 

!0 @8AC=:C 2.3 ?@54AB02;5=> ?@>F5A @50;V70FVW :>=F5?FVW B@8@V2=52>3> 

>?8BC20==O, 70?@>?>=>20=>W 2?5@H5 [60]. #@>F5A 2:;NG0є B@8 ?>A;V4>2=V 5B0?8 
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2V4?>2V4V 2 B0:8E 0=:5B0E 70728G09 ?>?5@54=ь> 287=0G5=V. � B0:>6, 0=:5B8 <>6CBь 



39

1CB8 040?B>20=V 4;O 48AB0=FV9=>3> 28:>@8AB0==O 157 2B@0B8 O:>ABV @57C;ьB0BV2, I> 
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270є<>4VW G5@57 G0B-1>B8. 

,� 28:>@8AB>2CєBьAO 4;O 

02B><0B8G=>3> D>@<C20==O 

70?8B0=ь, 48=0<VG=8E CB>G=NNG8E 
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<>20<8. �>72>;Oє 28O2;OB8 
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!0ABC?=8< 206;828< 5B0?>< 4;O <>45;N20==O є ?>?5@54=O >1@>1:0 7V1@0=8E 

40=8E. �;3>@8B< >G8AB:8 70;568Bь 2V4 B>3>, C O:><C D>@<0BV 1C;8 >B@8<0=V 
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1C;0 <>6;82VABь ?>@V2=OB8, G8 7<V=NєBьAO =0AB@V9 ?@0FV2=8:V2 2=0A;V4>: 7<V= C 
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=0 >A=>2V @50;ь=>3> >?8BC20==O, I> =0@07V ?@>2>48BьAO 2 C:@0W=Aь:V9 :><?0=VW 

Є2@>?59Aь:0 �V7=5A �A>FV0FVO. �><?0=VO 28O28;0 70FV:02;5==O 2 70AB>AC20==V 

70?@>?>=>20=>3> ?V4E>4C 4> >FV=:8 ?A8E>;>3VG=>3> :;V<0BC, 0 =0 <><5=B 

?V43>B>2:8 @>1>B8 1C;> >B@8<0=> ?5@HV 10 2V4?>2V459.

!01V@ 40=8E 1C2 ?>1C4>20=89 =0 >A=>2V :>=F5?FVW B@85B0?=>3> 71>@C 40=8E:

• �=B5@2’N 7 D0EV2F5< 2V44V;C C?@02;V==O ;N4Aь:8<8 @5AC@A0<8, ?V4 G0A O:>3> 

2V4?>2V4V ?@0FV2=8:V2 1C;8 2@CG=C 70?8A0=V.

• "=;09=->?8BC20==O, ?V4 G0A O:>3> 2V4?>2V4V 1C;8 =040=V C D>@<V 

5;5:B@>==>3> >?8BC20==O.

•�=B5@2’N 7V ,�-A8AB5<>N, ?V4 G0A O:>3> ?@0FV2=8: =040202 2V4?>2V4V C 

3>;>A>2><C D>@<0BV, I> 1C;8 02B><0B8G=> B@0=A:@81>20=V A8AB5<>N B0 

?@>0=0;V7>20=V 70 B>=0;ь=VABN. 

"?8BC20==O 1C;> ?@>2545=5 0=3;V9Aь:>N <>2>N, >A:V;ь:8 2AV @5A?>=45=B8 

7=0NBь B0 28:>@8AB>2CNBь 0=3;V9Aь:C 2 @>1>G8E ?@>F5A0E. �@V< B>3>, ?;0BD>@<0 

Typeform, I> 70AB>A>2C20;0Aь 4;O 71>@C 2V4?>2V459 =0 @V2=V 71>@C 40=8E 7 ,�-

A8AB5<>N, =09:@0I5 ?V4B@8<Cє A0<5 0=3;><>2=V >?8BC20==O B0 <0є >1<565==O =0 

70AB>AC20==O C:@0W=Aь:>W <>28. (>@<0B >?8BC20==O ?5@5410G02 270є<>4VN 

A?V2@>1VB=8:V2 V7 ,�-A8AB5<>N C 283;O4V G0B-1>B0.

' @07V =5>1EV4=>ABV ?@>2545==O >?8BC20==O C:@0W=Aь:>N <>2>N 4>FV;ь=> 

@>73;O=CB8 0;ьB5@=0B82=V ?;0BD>@<8, O:V ?>2=>FV==> ?V4B@8<CNBь 

C:@0W=Aь:><>2=V ?8B0==O, 2V4?>2V4V B0 >1@>1:C @57C;ьB0BV2. ' 4>40B:C � =02545=> 

?8B0==O, I> 1C;8 ?>AB02;5=V @5A?>=45=B0<.  

#VA;O >B@8<0==O @57C;ьB0BV2 >?8BC20==O 70 3 @V2=O<8, 2AV 2V4?>2V4V 

?@0FV2=8:V2 1C;> 72545=> C >:@5<C AB0=40@B87>20=C B01;8FN. !01V@ 40=8E 

>E>?;Nє H8@>:89 A?5:B@ 7<V==8E, O:V  7>1@065=V 2 B01;8FV 3.1.
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&01;8FO 3.1

"?8A ?>;V2 C 40B0A5BV

!0720 ?>;O &8? 
40=8E

"?8A

'=V:0;ь=89 V45=B8DV:0B>@ ?@0FV2=8:0 (=0?@8:;04, 

#>@O4:>289 =><5@ 70?8B0==O (13
#>2=89 B5:AB 70?8B0==O
 5B>4 >B@8<0==O 2V4?>2V4V: HR_interview, 
Questionnaire 01> AI_interview
&5:AB>20 2V4?>2V4ь ?@0FV2=8:0 =0 :>=:@5B=5 
70?8B0==O
�<>FV9=5 7010@2;5==O 2V4?>2V4V (positive / neutral / 

�65@5;>: AD>@<>20=> 02B>@><

�030;ь=89 >1AO3 281V@:8 A:;02 1 350 70?8AV2. �Aь>3> 2 40B0A5BV 715@V30NBьAO 

2V4?>2V4V 50 C=V:0;ь=8E A?V2@>1VB=8:V2. �;O :>6=>3> 7 =8E =0O2=0 2V4?>2V4ь =0 9 

70?8B0=ь, 28:>@8AB>2CNG8 3 <5B>48 71>@C V=D>@<0FVW. 

�>40B:>2>, ?VA;O ?@>E>465==O ?@0FV2=8:>< >?8BC20==O G5@57 A8AB5<C ,�, 

02B><0B8G=> ?@>2>482AO 0=0;V7 A5=B8<5=BC 2V4?>2V459. &><C 450 70?8AV2 V7 1350 

<0NBь 287=0G5=5 7=0G5==O 5<>FV9=>3> =0AB@>N. �>4=>G0A, 4;O B>3>, I>1 

?>1C4C20B8 <>45;V 7 28:>@8AB0==O< B@0=AD>@<5@=8E 0@EVB5:BC@, B0:8E O: BERT V 

RoBERTa, 1C;> 28@VH5=> 2@CG=C @>7<VB8B8 70?8A8, I> 70;8H8;8AO, V 715@53B8 

є48=C AB@C:BC@C :0B53>@V9 (?>78B82=89, =530B82=89, =59B@0;ь=89). *5 4>?><>3;> 

AB2>@8B8 B@5=C20;ь=C B0 B5AB>2C ?V4<=>68=8, =0 O:8E <>6=0 1C;> >FV=8B8 O:VABь 

<>45;V 70 4>?><>3>N B0:8E <5B@8:, O: B>G=VABь (accuracy), 72065=V A5@54=V 

7=0G5==O 2;CG=>ABV (precision), ?>2=>B8 (recall) B0 F1-<V@8 (F1-score). 

#5@H8< :@>:>< C ?V43>B>2FV B5:AB>28E 40=8E 4> <>45;N20==O AB0;0 WE 

?>?5@54=O >1@>1:0, I> є 206;82>N G0AB8=>N 1C4ь-O:>3> 0=0;V7C 40=8E 4;O 

>1@>1:8 ?@8@>4=>W <>28. �V4?>2V4V ?@0FV2=8:V2 <>6CBь <VAB8B8 =5?>B@V1=89 

:>=B5=B, B><C 206;82>N A:;04>2>N ?>?5@54=ь>W >1@>1:8 40=8E є >G8I5==O 

B5:ABC. �>=> 4>?><030є 70157?5G8B8 ?@028;ь=C @>1>BC 0;3>@8B<V2 <0H8==>3> 

=02G0==O B0 ?V428I8B8 B>G=VABь @57C;ьB0BV2 <>45;N20==O. "G8AB:0 74V9A=N20;0AO 
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70 4>?><>3>N 1V1;V>B5:8 re C Python. �C;> 2840;5=> 3V?5@?>A8;0==O, 5;5<5=B8, I> 

?>G8=0NBьAO 7 «http://», >A:V;ь:8 2>=8 =5 <0NBь 7<VAB>2>3> =020=B065==O 7 B>G:8 

7>@C 0=0;V7C =0AB@>W2. �@V< B>3>, 1C;> 2840;5=> 7 B5:ABC 2AV A8<2>;8, :@V< 

;0B8=Aь:8E ;VB5@ V ?@>1V;V2, 0 B0:>6 ?@81@0=> 7092V ?@>1V;8. &0:>6 B5:AB 1C;> 

B0:>6 ?5@52545=> C =86=V9 @53VAB@ 70 4>?><>3>N <5B>4C .lower(). 

#VA;O >G8I5==O B5:ABV2 ?>B@V1=> 1C;> ?5@5B2>@8B8 :0B53>@V0;ь=V 7<V==V 

(<VB:8 A5=B8<5=BC: «positive», «neutral», «negative») C G8A;>2V 7=0G5==O. *5 

=5>1EV4=>, 0465 1V;ьHVABь <>45;59 <0H8==>3> =02G0==O =5 ?@0FNNBь V7 

B5:AB>28<8 <VB:0<8. �C;> 28:>@8AB0=> <5B>4 :>4C20==O <VB>: LabelEncoder V7 

1V1;V>B5:8 scikit-learn [68].

' @57C;ьB0BV >B@8<0=> C=V:0;ь=V G8A;>2V ?@54AB02;5==O :;0AV2, I> 7>1@065=V 

2 B01;8FV 3.2.

&01;8FO 3.2 

+8A;>2V ?@54AB02;5==O :;0AV2 A5=B8<5=BV2

%5=B8<5=B �;0A

negative 0

neutral 1

positive 2

�65@5;>: @>7@0EC=:8 02B>@0

!0 @8AC=:C 3.1 7>1@065=> @>7?>4V; 287=0G5=8E A8AB5<>N ,� A5=B8<5=BV2.  

� @8AC=:0 3.1 <>65<> ?>10G8B8, I> =091V;ьH0 :V;ь:VABь 2V4?>2V459 <0є 

=59B@0;ь=89 A5=B8<5=B (168), F5 <>65 A2V4G8B8 ?@> AB@8<0=5 AB02;5==O 4> 

@>1>G>3> A5@54>28I0 ?@0FV2=8:V2. #>78B82=89 A5=B8<5=B ?>ABC?0єBьAO 

=59B@0;ь=><C, 0;5 70;8H0єBьAO 4>A8Bь ?>H8@5=8< B0 =0;VGCє 150 2V4?>2V459. 

�V;ь:VABь =530B82=8E 2V43C:V2 AB0=>28Bь 132, I> B0:>6 є ACBBє2>N G0AB:>N. *5 

2:07Cє =0 =0O2=VABь ?@>1;5<=8E 0A?5:BV2 2 >:@5<8E ?8B0==OE.
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$8A. 3.1. $>7?>4V; 287=0G5=8E A8AB5<>N ,� A5=B8<5=BV2 C 2V4?>2V4OE 

A?V2@>1VB=8:V2

�65@5;>: AB2>@5=> 02B>@>< 2 A5@54>28IV Python

->1 >B@8<0B8 1V;ьH 45B0;ь=C V=D>@<0FVN ?@> AB02;5==O A?V2@>1VB=8:V2 4> 

0A?5:BV2 WE=ь>W @>1>B8 1C;> ?>1C4>20=> @8AC=>: 3.2, =0 O:><C 7>1@065=> @>7?>4V; 

A5=B8<5=BV2 70 ?>AB02;5=8<8 70?8B0==O<8.  

$8A. 3.2. $>7?>4V; 287=0G5=8E A5=B8<5=BV2 C @>7@V7V 70?8B0=ь

�65@5;>: AB2>@5=> 02B>@>< 2 A5@54>28IV Python

�=0;V7CNG8 @8AC=>: 3.2, <>65<> 7@>18B8 28A=>2>:, I> VA=CNBь 2V4<V==>ABV 

2 B><C, O: ?@0FV2=8:8 A?@89<0NBь @V7=V 0A?5:B8 A2>єW @>1>B8. �>@87>=B0;ь=0 2VAь 

?>:07Cє =><5@8 70?8B0=ь, O:V 28:>@8AB>2C20;8Aь ?V4 G0A >?8BC20==O, 0 
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25@B8:0;ь=0 2VAь 2:07Cє =0 G0AB:C 2V4?>2V459 4;O :>6=>3> 287=0G5=>3> A8AB5<>N 

,� A5=B8<5=BC: =530B82=>3>, =59B@0;ь=>3> 01> ?>78B82=>3>.

!0928I89 @V25=ь ?>78B82=>3> A5=B8<5=BC A?>AB5@V30єBьAO C 2V4?>2V4OE =0 

70?8B0==O №1, O:5 AB>ACєBьAO ?V4B@8<:8 7 1>:C :>;53 V :5@V2=8FB20.  >65<> 

7@>18B8 ?@8?CI5==O ?@> =0O2=VABь 4>AB0B=ь>3> @V2=O 4>2V@8 B0 73C@B>20=>ABV 2 

:>;5:B820E. &0:>6 ?>78B82=> A?@89<0єBьAO ?8B0==O №4, ?>2’O70=5 V7 

704>2>;5=VABN @>1>G8<8 >1>2’O7:0<8, I> 2:07Cє =0 2V4?>2V4=VABь @>;59 V 

>GV:C20=ь C 1V;ьH>ABV ?@0FV2=8:V2.

"4=0:, 40=V 2:07CNBь =0 =0O2=VABь A5@9>7=8E 28:;8:V2 C AD5@V 5<>FV9=>3> 

1;03>?>;CGGO. #8B0==O №3, C O:><C 945BьAO ?@> ?@8ACB=VABь AB@5AC =0 @>1>G><C 

<VAFV, <0є =0928IC G0AB:C =530B82=8E 2V4?>2V459. *5 A2V4G8Bь ?@> <>6;82C 

?@>1;5<C ?5@520=B065==O 01> =55D5:B82=>3> @>7?>4V;C >1>2’O7:V2, I> AB2>@Nє 

7=0G=89 B8A: =0 A?V2@>1VB=8:V2. #8B0==O №2, O:5 AB>ACєBьAO 5<>FV9=>3> AB0=C 

?@0FV2=8:V2, B0:>6 <0є ACBBє2C G0AB:C =530B82C, I> ?V4B25@46Cє :@8B8G=VABь B5<8 

?A8E>;>3VG=>3> :><D>@BC =0 ?V4?@8є<AB2V.

�0?8B0==O< №7, O:5 AB>ACєBьAO 287=0==O V FV=C20==O ?@0FV, <0є 25;8:C G0AB:C 

=59B@0;ь=8E B0 =530B82=8E 2V4?>2V459. *5 A2V4G8Bь ?@> =54>AB0B=N ?@>7>@VABь, 

2V4ACB=VABь 72>@>B=>3> 72'O7:C B0 2V4ACB=VABь 5D5:B82=8E A8AB5< <>B820FVW.

!59B@0;ь=89 A5=B8<5=B 4><V=Cє B0:>6 C 2V4?>2V4OE =0 70?8B0==O №8 B0 №9, 

I> AB>ACNBьAO D0:B>@V2 5<>FV9=>3> :><D>@BC B0 <>6;82>AB59 @>728B:C 

2V4?>2V4=>. 

&0:8< G8=><, =091V;ьHV B@C4=>IV 28=8:0NBь C AD5@0E 5<>FV9=>3> :><D>@BC, 

A?V;:C20==O 2 :><0=4V B0 287=0==O, B>4V O: 2V4GCBBO ?V4B@8<:8 7 1>:C :>;53 

70;8H0єBьAO A8;ь=>N AB>@>=>N. 

' ?@>F5AV 4>A;V465==O 1C;> 74V9A=5=> ?>@V2=O;ь=89 0=0;V7 4>268=8 

2V4?>2V459 ?@0FV2=8:V2 =0 ?>AB02;5=V 70?8B0==O, 70;56=> 2V4 <5B>4C 71>@C 

V=D>@<0FVW. $57C;ьB0B8 Fь>3> 0=0;V7C 2V7C0;V7>20=> C 283;O4V boxplot-3@0DV:0 =0 

@8AC=:C 3.3, O:89 2V4>1@060є @>7?>4V; :V;ь:>ABV A;V2 C 2V4?>2V4OE 4;O B@ь>E 5B0?V2 

71>@C 40=8E.
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$8A. 3.3. #>@V2=O==O 4>268=8 2V4?>2V459 70 <5B>40<8 71>@C

�65@5;>: AB2>@5=> 02B>@>< 2 A5@54>28IV Python

!0 @8AC=:C 3.3 <>6=0 ?>10G8B8, I> <54V0==0 4>268=0 2V4?>2V459 <0965 =5 

2V4@V7=OєBьAO <V6 3@C?0<8 B0 :>;820єBьAO 2 <560E 637 A;V2. #@>B5, B0:>6 ?><VB=>, 

I> ?V4 G0A V=B5@2’N 7 A8AB5<>N ,�, 2V4?>2V4V ?@0FV2=8:V2 <0NBь 1V;ьHC :V;ь:VABь 

28:84V2. �V4?>2V4V, O:V =040NBь A?V2@>1VB=8:8 ?V4 G0A Fь>3> 5B0?C AO30NBь 4> 45 

A;V2. !0B><VABь 2V4?>2V4V, =040=V 2 <560E 0=:5B=>3> >?8BC20==O 01> ?V4 G0A 

>A>18AB>3> V=B5@2’N 7 D0EV2F5< 2V44V;C C?@02;V==O ;N4Aь:8<8 @5AC@A0<8, 

45<>=AB@CNBь 1V;ьH AB@8<0=C 4>268=C, I> <>6=0 ?>OA=8B8 D>@<0;ь=VABN 

A8BC0FVW 01> 2?;82>< 7>2=VH=VE >1<565=ь, =0?@8:;04, G0A>28E >1<565=ь.

3.2. $50;V70FVO <>45;59 BERT V RoBERTa B0 VADER 4;O A5=B8<5=B-0=0;V7C

#VA;O >G8I5==O B0 ?>?5@54=ь>W >1@>1:8 B5:AB>28E 40=8E 1C;> 74V9A=5=> 

?>4V; 7030;ь=>3> 40B0A5BC =0 B@5=C20;ь=C (80%) B0 B5AB>2C (20%) 281V@:8. #@8 

Fь><C 1C;> 70157?5G5=> 715@565==O ?@>?>@FV9=>3> ?@54AB02;5==O :>6=>3> :;0AC 

A5=B8<5=BC. #VA;O ?>4V;C 40=8E 1C;> ?@>2545=> B>:5=V70FVN 2V4?>2V459 V7 

28:>@8AB0==O< ?>?5@54=ь> =02G5=8E B>:5=V70B>@V2 V7 1V1;V>B5:8 Transformers. 

2V4?>2V4=V 4> <>45;59 bert-base-uncased (BERT) B0 cardiffnlp/twitter-roberta-base-

sentiment (RoBERTa). �;O >1>E B>:5=V70B>@V2 1C;> 2AB0=>2;5=> >4=0:>20 

<0:A8<0;ь=0 4>268=0 ?>A;V4>2=>ABV (64 B>:5=V2). � B0:>6 :>@>BHV B5:AB8 

02B><0B8G=> 4>?>2=N20;8AO A;C61>28<8 B>:5=0<8 4> 7040=>W 4>268=8.
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!0 >A=>2V B>:5=V7>20=8E B5:ABV2 1C;> AD>@<>20=> G>B8@8 >:@5<V 40B0A5B8: 

B@5=C20;ь=89 V B5AB>289 4;O :>6=>W 7 <>45;59 (BERT B0 RoBERTa). 

' ?@>F5AV =02G0==O 28:>@8AB>2C202AO V=AB@C<5=B0@V9 Trainer 7 1V1;V>B5:8 

Transformers. 'AV :;NG>2V ?0@0<5B@8 1C;> ?V4V1@0=> 5:A?5@8<5=B0;ь=>: =02G0==O 

B@820;> 3 5?>E8, @>7<V@ 10BGC AB0=>282 8, 0 >FV=:0 B0 715@565==O <>45;V 

2V41C20;0Aь ?VA;O :>6=>W 5?>E8. �06;82>, I> ?VA;O 7025@H5==O =02G0==O 

02B><0B8G=> 7020=B06C20;0Aь =09:@0I0 <>45;ь, O:0 ?@>45<>=AB@C20;0 =09<5=HV 

2B@0B8 =0 20;V40FV9=><C =01>@V. !02G0==O RoBERTa 2V41C20;>Aь 0=0;>3VG=> 4> 

BERT, 70 4>?><>3>N Trainer, 7 >4=0:>28<8 =0;0HBC20==O<8 B0 AB@C:BC@>N 40=8E. 

#VA;O :>6=>W 5?>E8 715@V30;8AO @57C;ьB0B8, 0 =09:@0I0 <>45;ь 28:>@8AB>2C20;0Aь 

4;O ?>40;ьH>W >FV=:8.

#VA;O 7025@H5==O =02G0==O 1C;> ?@>2545=> >FV=:C 5D5:B82=>ABV >1>E 

<>45;59. �;O Fь>3> 28:>@8AB>2C202AO AB0=40@B=89 72VB classification_report 7 

1V1;V>B5:8 sklearn, O:89 ?>:07Cє <5B@8:8 2;CG=>ABV (precision), ?>2=>B8 (recall), F1-

<V@0 V 7030;ь=C B>G=VABь (accuracy). *5 40;> 7<>3C =5 ;8H5 ?>10G8B8, O: <>45;V 

:;0A8DV:CNBь ?>78B82=V, =59B@0;ь=V B0 =530B82=V 2V4?>2V4V, 0 9 ?>@V2=OB8 <V6 

A>1>N WE=N 5D5:B82=VABь.

&0:>6 1C;> 28:>@8AB0=> :;0A8G=89 V=AB@C<5=B 0=0;V7C A5=B8<5=BC VADER 

(Valence Aware Dictionary and sEntiment Reasoner), O:89 2E>48Bь 4> A:;04C 

1V1;V>B5:8 NLTK. *59 ?V4EV4 107CєBьAO =0 A;>2=8:C A;V2 V7 ?>?5@54=ь> 

287=0G5=8<8 7=0G5==O<8 A5=B8<5=BC B0 ?@028; ?>A8;5==O/?>A;01;5==O 

5<>FV9=>3> 7010@2;5==O. �;O :>6=>3> B5:ABC >1G8A;N202AO compound score - 

72065=5 7=0G5==O A5=B8<5=BC 2 4V0?07>=V 2V4 -1 (<0:A8<0;ь=> =530B82=89) 4> +1 

(<0:A8<0;ь=> ?>78B82=89). �0;V 287=0G02AO :;0A: 

• /:I> compound score >= 0.05 -  ?>78B82=89;

• /:I> compound score <= -0.05 → =530B82=89;

• �=0:H5 7=0G5==O - =59B@0;ь=89.

*5 4>72>;8;> >FV=8B8 B>G=VABь A;>2=8:>2>3> ?V4E>4C 2 ?>@V2=O==V 7 

B@0=AD>@<5@=8<8 <>45;O<8. 
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�;O >FV=:8 O:>ABV :;0A8DV:0FVW 28:>@8AB>2C20;8Aь ;8H5 B5AB>2V 40=V, 

2V4>:@5<;5=V 4> B@5=C20==O <>45;V. ' B01;8FV 3.3 7>1@065=> ?>@V2=O==O >FV=>: 

O:>ABV <>45;59.

&01;8FO 3.3

#>@V2=O==O O:>ABV ?>1C4>20=8E <>45;59

 >45;ь &>G=VABь �;CG=VABь
72065=0)

#>2=>B0
72065=0

<V@0
(72065=0

�65@5;>: @>7@0EC=:8 02B>@0

' B01;8FV ?@54AB02;5=> ?>@V2=O;ь=89 0=0;V7 <>45;59  BERT, RoBERTa B0 

VADER 70 >A=>2=8<8 <5B@8:0<8 O:>ABV :;0A8DV:0FVW: B>G=VABь (accuracy), 72065=V 

A5@54=V 7=0G5==O 2;CG=>ABV (precision), ?>2=>B8 (recall) B0 F1-<V@8.

�3V4=> 7 @57C;ьB0B0<8, <>45;ь RoBERTa ?@>45<>=AB@C20;0 =0928IC 

5D5:B82=VABь A5@54 CAVE B@ь>E. �>=0 4>AO3;0 B>G=>ABV 87%, I> =0 5% ?5@528ICє 

@57C;ьB0B <>45;V BERT V =0 37% ?5@528ICє @57C;ьB0B VADER. &0:>6 RoBERTa <0є 

=09:@0IV ?>:07=8:8 72065=>W 2;CG=>ABV (87%), ?>2=>B8 (87%) B0 F1-<V@8 (86%). 

*5 A2V4G8Bь ?@> WW 710;0=A>20=C @>1>BC 4;O CAVE :;0AV2 A5=B8<5=BC, =570;56=> 2V4 

WE G0AB>B8 C 281V@FV.

BERT, E>G0 9 ?>ABC?0єBьAO RoBERTa, 0;5 45<>=AB@Cє AB01V;ь=V @57C;ьB0B8: 

>4=0:>2V 7=0G5==O B>G=>ABV, ?>2=>B8 B0 F1-<V@8 82% V 7=0G5==O 2;CG=>ABV 83%. *5 

2:07Cє =0 30@<>=V9=5 A?V22V4=>H5==O ?@028;ь=> :;0A8DV:>20=8E ?@8:;04V2 CAVE 

B@ь>E :;0AV2.

!0B><VABь <>45;ь VADER ?>:07Cє 7=0G=> =86GV @57C;ьB0B8. �W B>G=VABь 

AB0=>28Bь ;8H5 50%, I> A2V4G8Bь ?@> A;01:C 740B=VABь :>@5:B=> :;0A8DV:C20B8 

2V4?>2V4V. !572060NG8 =0 45I> 28IC 72065=C 2;CG=VABь (65%), V=HV <5B@8:8 =0 

@V2=V 50% 2:07CNBь =0 =87ь:C 5D5:B82=VABь VADER C 40=><C 70240==V.

&0:8< G8=><, <>45;V =0 107V B@0=AD>@<5@V2 (BERT V RoBERTa) :@0I5 

A?@02;ONBьAO 7 70240==O< A5=B8<5=B-0=0;V7C 2V4:@8B8E 2V4?>2V459, =V6 

;5:A8:>==0 <>45;ь VADER.
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3.3. #>1C4>20 2V7C0;V70FV9 G0AB>B=>3> 0=0;V7C B5:ABC B0 D>@<C20==O @5:><5=40FV9

� <5B>N 2V7C0;ь=>3> 0=0;V7C A5<0=B8:8 2V4?>2V459 B0 ?>1C4>28 E<0@ A;V2, 

<>45;ь 1C;0 4>40B:>2> 70AB>A>20=0 4> ?>2=>3> :>@?CAC 2V4?>2V459 ?@0FV2=8:V2, 

2:;NG0NG8 BV, I> 28:>@8AB>2C20;8Aь ?V4 G0A =02G0==O.

!0 @8AC=:C 3.4 7>1@065=> ?>1C4>20=V E<0@8 A;V2 4;O  2V4?>2V459, I> 

?@0FV2=8:8 =04020;8 ?V4 G0A V=B5@2’N 7 D0EV2F5< 2V44V;C C?@02;V==O ;N4Aь:8<8 

@5AC@A0<8 =0 ?V4?@8є<AB2V. )<0@8 A;V2 7>1@065=V C @>7@V7V 287=0G5=8E 70 <>45;;N 

RoBERTa A5=B8<5=BV2.

 

$8A. 3.4. )<0@8 A;V2 4;O  2V4?>2V459, I> ?@0FV2=8:8 =04020;8 ?V4 G0A V=B5@2’N 7 

D0EV2F5< 2V44V;C C?@02;V==O ;N4Aь:8<8 @5AC@A0<8 =0 ?V4?@8є<AB2V

�65@5;>: AB2>@5=> 02B>@>< 2 A5@54>28IV Python

!0 @8AC=:C 3.4 ?@54AB02;5=> E<0@8 A;V2, I> 2V4>1@060NBь G0AB>B=VABь 

=09C6820=VH8E B5@<V=V2 C 2V4?>2V4OE ?@0FV2=8:V2 ?V4 G0A V=B5@2’N 7 D0EV2F5< 

2V44V;C C?@02;V==O ;N4Aь:8<8 @5AC@A0<8. %;>20 :;0A8DV:>20=V 70 B@ь><0 B8?0<8 

A5=B8<5=BC: ?>78B82=89, =59B@0;ь=89 B0 =530B82=89 =0 >A=>2V 0=0;V7C 70 

4>?><>3>N <>45;V RoBERTa. 

!091V;ьH C6820=V ?@0FV2=8:0<8 A;>20, I> 1C;8 :;0A8DV:>20=V 2 ?>78B82=89 

A5=B8<5=B: <wellbeing=, <efforts=, <appreciated=, <remote work=. *5 A2V4G8Bь ?@> B5, 

I> ?@0FV2=8:8, O:V <0;8 ?>78B82=V 2@065==O, =09G0ABVH5 2V47=0G0;8 :><D>@B=V 
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C<>28 @>1>B8, 7>:@5<0 3=CG:VABь, <>6;82VABь 2V440;5=>W @>1>B8, 0 B0:>6 24OG=VABь 

70 7CA8;;O :5@V2=8FB20 B0 :>;53. �8A>:0 G0AB>B0 A;>20 noticed B0:>6 ?V4:@5A;Nє 

2V4GCBBO 287=0==O 7 1>:C :><?0=VW. 

!59B@0;ь=89 A5=B8<5=B 2V47=0G0єBьAO 4><V=C20==O< B0:8E A;V2 O: <there's=, 

<always=, <depends=, <tasks=, <feel=, <sometimes=. *V B5@<V=8 2:07CNBь =0 <5=H 

287=0G5=V 01> AC?5@5G;82V D>@<C;N20==O C 2V4?>2V4OE, O:V, 9<>2V@=>, <VAB8;8 O: 

?>78B82=V, B0: V =530B82=V 5;5<5=B8. �8A>:0 G0AB>B0 A;>20 <depends= <>65 

A2V4G8B8 ?@> C<>2=VABь 2@065=ь ?@0FV2=8:V2, B>1B> 2A5 70;568Bь 2V4 :>=B5:ABC, 

A8BC0FVW 01> ?5@V>4C G0AC. #@8ACB=VABь ;5:A5< <communication=, <emotionally=, 

<flexibility= C E<0@V A;V2 =59B@0;ь=>3> A5=B8<5=BC 2:07Cє =0 B5, I> A?V2@>1VB=8:8 

7030;>< =5 45<>=AB@CNBь GVB:> 28@065=>W ?>78B82=>W G8 =530B82=>W >FV=:8 

2=CB@VH=ь>3> A?V;:C20==O.

� =530B82=><C A53<5=BV =09G0ABVH5 26820=8<8 A;>20<8 є <stressful=, 

<constant changes=, <high workload=, <little=, <real support=, <make=. *5 2:07Cє =0 

3>;>2=V =530B82=V D0:B>@8, O:V 2?;820NBь =0 704>2>;5=VABь ?@0FV2=8:V2: 

?5@520=B065==O, 2V4ACB=VABь AB01V;ь=>ABV, ?>ABV9=V 7<V=8 2 70240==OE B0 

=54>AB0B=O ?V4B@8<:0. 

"B65, ?>78B82=> =0;0HB>20=V ?@0FV2=8:8 0:F5=BCNBь C203C =0 ?V4B@8<FV, 

3=CG:>ABV B0 24OG=>ABV, B>4V O: =5704>2>;5=V ?5@5206=> A:0@60BьAO =0 

?5@520=B065==O B0 =5AB01V;ь=VABь. !59B@0;ь=V 2V4?>2V4V G0AB> є =5>4=>7=0G=8<8, 

7 G0AB8< 28:>@8AB0==O< C<>2=8E 01> 7030;ь=8E D>@<C;N20=ь. 

!0ABC?=8< :@>:>< 1C;> 7@>1;5=> 0=0;V7 7>1@065=8E =0 @8AC=:C 3.5 E<0@ A;V2 

4;O  2V4?>2V459, I> ?@0FV2=8:8 =04020;8 ?V4 G0A 0=:5BC20==O. 

#>@V2=O;ь=89 0=0;V7 E<0@ A;V2 4;O 2V4?>2V459, >B@8<0=8E ?V4 G0A V=B5@2’N 7 

D0EV2F5< 2V44V;C C?@02;V==O ;N4Aь:8<8 @5AC@A0<8 B0 0=:5B=>3> >?8BC20==O, 

4>72>;8Bь 28O28B8 ?@> B5, =0A:V;ь:8 2V4@V7=ONBьAO 2V4?>2V4V ?@0FV2=8:V2 70;56=> 

2V4 <5B>4C >?8BC20==O.



53

$8A. 3.5. )<0@8 A;V2 4;O  2V4?>2V459, I> ?@0FV2=8:8 =04020;8 ?V4 70?>2=5==O 

0=:5B8->?8BC20;ь=8:0

�65@5;>: AB2>@5=> 02B>@>< 2 A5@54>28IV Python

' ?>78B82=8E 2V4?>2V4OE =040=8E G5@57 V=B5@2’N 7 D0EV2F5< 2V44V;C 

C?@02;V==O ;N4Aь:8<8 @5AC@A0<8 ?5@52060NBь A;>20, I> 2:07CNBь =0 2V4GCBBO 

FV==>ABV, 7>:@5<0 <wellbeing=, <flexibility=, <appreciated=, <noticed=. � B>9 G0A O: C 

0=:5B=><C D>@<0BV ?>78B82=0 3@C?0 45<>=AB@Cє B0:V :;NG>2V A;>20 O: 

<collaborative=, <encouraged=, <open=, <support=, <everyone=, <colleagues=.  *5 

A2V4G8Bь ?@> AE20;ь=5 AB02;5==O ?@0FV2=8:V2 4> 0B<>AD5@8 2 :>;5:B82V, 

2V4:@8B>ABV C A?V;:C20==V, ?V4B@8<:8 7 1>:C :>;53 B0 <>6;82>AB59 4;O CG0ABV C 

A?V;ь=8E 70240==OE.

!59B@0;ь=V 2V4?>2V4V 2 >1>E <5B>40E <0NBь A?V;ь=V ;5:A5<8, O:->B <depends=, 

<always=, <feel=. #@>B5 0=:5B=V 2V4?>2V4V G0ABVH5 0:F5=BCNBь C203C =0 =54>;V:0E 2 

>@30=V70FVW ?@>F5AV2,  =0?@8:;04, =59B@0;ь=><C A53<5=BV 4><V=CNBь A;>20 

<flexibility=, <work=, <help=, <manager=, <team=. �V4?>2V4V <>6CBь 2:07C20B8 =0 

=5287=0G5=VABь 2 >FV=FV A5@54>28I0 B0 =0 ?>B@51C 2 ?>:@0I5==V >:@5<8E 

C?@02;V=Aь:8E 0A?5:BV2, :><C=V:0FVW, ?V4B@8<:8 7 1>:C :5@V2=8FB20 B0 3=CG:>ABV 

@>1>G8E C<>2.

->4> =530B82=8E 2V4?>2V459, B> O: ?V4 G0A V=B5@2’N, B0: V 2 0=:5B=8E 

>?8BC20==OE A?>AB5@V30єBьAO 4><V=C20==O B5<, ?>2’O70=8E 7V AB@5A><, 

?5@520=B065==O< B0 =54>AB0B=ь>N ?V4B@8<:>N 7 1>:C :5@V2=8FB20 G8 :>;53. ' 
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2V4?>2V4OE, >B@8<0=8E ?V4 G0A V=B5@2’N, =09G0ABVH5 DV3C@CNBь B0:V A;>20, O: 

<stressful=, <high workload=, <constant changes=, B>4V O: 2 0=:5B=8E 2V4?>2V4OE, :@V< 

707=0G5=8E B5<, 7’O2;ONBьAO 4>40B:>2V >7=0:8 >@30=V70FV9=8E ?@>1;5<, 7>:@5<0 

<communication gaps=, <others boring=, <frequent delays=. *5 A2V4G8Bь ?@> B5, I> C 

D>@<0;ь=><C ?8Aь<>2><C D>@<0BV ?@0FV2=8:8, 2V4:@8BVH5 3>2>@OBь ?@> A8AB5<=V 

B@C4=>IV, ?>2’O70=V 7 =55D5:B82=>N :><C=V:0FVєN, =5FV:028<8 70240==O<8 B0 

70B@8<:0<8 C 28:>=0==V @>1>G8E ?@>F5AV2. 

�0;V 1C;> ?@>2545=> 0=0;V7 E<0@ A;V2, I> 7>1@065=V =0 @8AC=:C 3.6 B0 

2V4>1@060NBь @57C;ьB0B >?8BC20==O 70 4>?><>3>N 28:>@8AB0==O ,�-A8AB5<8.

$8A. 3.6. )<0@8 A;V2 4;O  2V4?>2V459, I> ?@0FV2=8:8 =04020;8 ?V4 G0A V=B5@2’N 7 

,�-A8AB5<>N 

�65@5;>: AB2>@5=> 02B>@>< 2 A5@54>28IV Python

�@>182H8 ?>@V2=O;ь=89 0=0;V7 E<0@ A;V2, >B@8<0=8E V7 2V4?>2V459 =040=8E 

G5@57 >?8BC20==O 7 ,�-A8AB5<>N, 7 0=0;>3VG=8<8 2V7C0;V70FVO<8 4;O V=B5@2’N 7 

D0EV2F5< 2V44V;C C?@02;V==O ;N4Aь:8<8 @5AC@A0<8 B0 0=:5B=>3> >?8BC20==O, 

<>6=0 ?@>AB568B8 O: ?>2B>@N20=V ?0B5@=8, B0: V 45O:V C=V:0;ь=V >A>1;82>ABV 

2V4?>2V459, 735=5@>20=8E C D>@<0BV ,�-V=B5@2’N.

' ?>78B82=><C :;0AB5@V 4;O ,�-V=B5@2’N 4><V=CNBь A;>20 «team», «task», 

«support», «colleagues». *5 A2V4G8Bь ?@> 0:F5=B =0 :><0=4=C 270є<>4VN B0 

4>?><>3C 7 1>:C :>;53. #>@V2=NNG8 7 V=B5@2’N 7 D0EV2F5< 2V44V;C C?@02;V==O 
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;N4Aь:8<8 @5AC@A0<8 B0 7 0=:5BC20==O<, <>65<> 7@>18B8 28A=>2>:, I> ?@8 ,�-

>?8BC20==OE ?@0FV2=8:8 1V;ьH AB@C:BC@>20=> D>@<CNBь 2V4?>2V4V =02:>;> 

@>1>G8E ?@>F5AV2.

!59B@0;ь=V 2V4?>2V4V, >B@8<0=V G5@57 ,�, B0:>6 <0NBь A2>N A?5F8DV:C. &CB 

7’O2;ONBьAO B0:V ;5:A5<8, O: «recognition», «motivating», «slightly», «varies», 

«based».  >6=0 7@>18B8 28A=>2>:, I> ?@0FV2=8:8  =0<030;8AO >1ґ@C=BC20B8 A2>N 

2V4?>2V4ь B0 =040B8 W9 1V;ьH 0=0;VB8G=89 E0@0:B5@.

!530B82=V 2V4?>2V4V C ,�-V=B5@2’N 4>2>;V =0A8G5=V B0 ?@O<> D>@<C;NNBь 

?@>1;5<8. +0AB> 7304CNBьAO A;>20 «lack», «stress», «instructions», «work», 

«leadership». �V4?>2V4V 7 D>:CA>< =0 «clear instructions», «unnecessary pressure», 

«team gaps» 2:07CNBь =0 :>=:@5B=V A;01:V AB>@>=8 2 >@30=V70FV9=V9 AB@C:BC@V G8 

:><C=V:0FVW. ' ,�-2V4?>2V4OE <>6=0 ?><VB8B8 1V;ьH89 0:F5=B A0<5 =0 

>@30=V70FV9=V ?@>1;5<8, ?>@V2=NNG8 7 V=H8<8 <5B>40<8 >?8BC20==O.

"B65, <>65<> 7@>18B8 28A=>2>:, I> V=B5@2’N 7 D0EV2F5< C?@02;V==O 

;N4Aь:8<8 @5AC@A0<8 28@V7=OєBьAO 28I8< 5<>FV9=8< 7010@2;5==O< 2V4?>2V459. 

$5A?>=45=B8 2V4:@8B> 28A;>2;NNBь A2>W 2@065==O, 7>A5@546CNBьAO =0 5<>FV9=8E 

0A?5:B0E, 2V4GCBBOE ?V4B@8<:8, 24OG=>ABV, 287=0==O 01> AB@5AC, @>7G0@C20==O.  

�=:5B=5 >?8BC20==O <0є 45I> D>@<0;ь=VH89 E0@0:B5@. �V4?>2V4V G0AB> 

;0:>=VG=VHV B0 AD>:CA>20=V =0 :>=:@5B=8E 0A?5:B0E >@30=V70FVW ?@0FV. � ?V4 G0A 

V=B5@2’N 7V ,� ?@0FV2=8:8 40NBь 1V;ьH AB@C:BC@>20=V 2V4?>2V4V. �>=8 <0NBь 

<5=H 5<>FV9=89, 0;5 1V;ьH 0=0;VB8G=89 E0@0:B5@. ' 2V4?>2V4OE ?5@52060NBь 

B5<8, ?>2’O70=V 7 5D5:B82=VABN :><0=4=>W @>1>B8, 0 B0:>6 :>=:@5B=8<8 

>@30=V70FV9=8<8 28:;8:0<8. 

!0 >A=>2V 0=0;V7C 40=8E, >B@8<0=8E 2 @57C;ьB0BV B@ь>E B8?V2 >?8BC20=ь, 0 A0<5 

V=B5@2’N 7 D0EV2FO<8 7 C?@02;V==O ;N4Aь:8<8 @5AC@A0<8, 0=:5BC20==O B0 

>?8BC20==O 7 28:>@8AB0==O< ,�-A8AB5<, <>6=0 7@>18B8 =87:C @5:><5=40FV9, O:V 

A?@8OB8<CBь ?>:@0I5==N 2=CB@VH=ь>3> A5@54>28I0 >@30=V70FVW B0 ?V428I5==N 

5<>FV9=>3> 1;03>?>;CGGO ?@0FV2=8:V2.

#5@H 70 2A5, A;V4 725@=CB8 C203C =0 2=CB@VH=N :><C=V:0FVN. ' A2>WE 

2V4?>2V4OE ?@0FV2=8:8 =5>4=>@07>2> 7304C20;8 ?@> B@C4=>IV 7 @>7C<V==O< 



56

70240=ь, =5GVB:V V=AB@C:FVW B0 =54>AB0B=V9 72>@>B=V9 72’O7>: 2V4 :5@V2=8FB20. *5 

A2V4G8Bь ?@> =5>1EV4=VABь 70?@>20465==O 1V;ьH 5D5:B82=8E :0=0;V2 :><C=V:0FVW. 

�;O Fь>3> @5:><5=4>20=> 70157?5G8B8 @53C;O@=V 7CAB@VGV :><0=48, AB2>@8B8 

2=CB@VH=N V=D>@<0FV9=C ?;0BD>@<C B0 GVB:> 287=0G8B8, EB> 2V4?>2V40є 70 

4>=5A5==O V=D>@<0FVW 2 :><0=4V.

�@V< B>3>, 206;828< 0A?5:B>< є 7<5=H5==O @>1>G>3> =020=B065==O. �030B> 

@5A?>=45=BV2 ?>A8;0NBьAO =0 =04<V@=5 @>1>G5 =020=B065==O, I> ?@872>48Bь 4> 

2V4GCBBO ?5@520=B065==O. &><C 4>@5G=> 1C;> 1 ?5@53;O=CB8 A8AB5<C @>7?>4V;C 

70240=ь, ?5@5410G8B8 <>6;82>ABV 4;O 45;53C20==O B0 =040B8 ?@0FV2=8:0< 1V;ьHC 

3=CG:VABь C ?;0=C20==V A2>3> 3@0DV:C. �0?@>20465==O ?A8E>;>3VG=>W ?V4B@8<:8 01> 

:>=AC;ьBC20==O B0:>6 <>65 ?>78B82=> 2?;8=CB8 =0 7030;ь=89 5<>FV9=89 AB0= 

?@0FV2=8:V2.

":@5<C C203C 20@B> ?@84V;8B8 287=0==N 7CA8;ь ?@0FV2=8:V2. ' ?>78B82=8E 

2V4?>2V4OE G0AB> 7304C20;8AO A;>20 =0 :HB0;B <appreciated=, I> A2V4G8Bь ?@> B5, 

I> A?V2@>1VB=8:0< 206;82> 2V4GC20B8, I> WE FV=CNBь. �0?@>20465==O A8AB5<8 

28=03>@>4, >DVFV9=5 287=0==O 4>AO3=5=ь ?@0FV2=8:V2 01> @53C;O@=89 72>@>B=89 

72’O7>: 2V4 :5@V2=8:V2 <>65 ?V428I8B8 <>B820FVN B0 ?>:@0I8B8 7030;ь=C 

0B<>AD5@C 2 :>;5:B82V.

�@0E>2CNG8 A?5F8DV:C :>6=>3> <5B>4C >?8BC20==O, 4>FV;ь=> 

28:>@8AB>2C20B8 WE C ?>є4=0==V. $53C;O@=5 ?@>2545==O B0:8E 3V1@84=8E >?8BC20=ь 

4>72>;8Bь 2V4AB56C20B8 48=0<V:C 5<>FV9=8E AB0=V2 A?V2@>1VB=8:V2 V 2G0A=> 

@503C20B8 =0 ?>B5=FV9=V ?@>1;5<8.
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��%!"���

' ?@>F5AV 28:>=0==O @>1>B8 1C;> 2AB0=>2;5=>, I> ACG0A=5 C?@02;V==O 

;N4Aь:8<8 @5AC@A0<8 28E>48Bь 70 <56V 04<V=VAB@0B82=8E DC=:FV9 V 2A5 1V;ьH5 

V=B53@CєBьAO 2 AB@0B53VG=5 ?;0=C20==O :><?0=V9. #@0FV2=8:8 265 =5 A?@89<0NBьAO 

;8H5 O: 28:>=02FV, 0 @>73;O40NBьAO O: 0:B82, O:89 20@B> @>72820B8, ?V4B@8<C20B8 

B0 70;CG0B8 4> 4>AO3=5==O FV;59 >@30=V70FVW.
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