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Abstract 

The purpose of the research is to study the characteristics of students' brain activity while performing intellectual 

tasks under low (individual assignment) and high (exam) stress conditions based on the analysis of electroencepha-

logram spectral characteristics. 
Methods. Thirty-two students (18 women, 14 men; average age 19,4 ± 1,2 years) participated in the study. Electro-

encephalogram recordings were conducted using a portable 4-channel BrainBit neural interface (Neurotech LLC, 

Russia) in the Fp1, Fp2, O1, and O2 positions. Two conditions were compared: completing an individual assignment 

and taking an oral exam. The relative power of theta, alpha and beta rhythms was calculated. Statistical analysis was 

performed using the Wilcoxon signed-rank test for related samples (p < 0,05). 

Results. When transitioning from the individual assignment to the exam, a significant decrease in the alpha rhythm 

(from 42,3 to 36,5 %; Z = –4,12, p < 0,001, r = 0,73) and a significant increase in the beta rhythm (from 28,5 to 

36,1 %; Z = –4,37, p < 0,001, r = 0,77) were observed. The theta rhythm demonstrated a moderate decrease (from 

29,2 to 27,4 %; Z = –2,04, p = 0,041, r = 0,36). 

Conclusion. The exam situation causes students' neurodynamics to shift toward an activation profile: relaxation (α) 
decreases, while cognitive activation and concentration (β) increase. The obtained data confirm the feasibility of us-
ing quantitative electroencephalogram analysis as an objective tool for assessing the functional state of students in 

real-world educational settings. 

 

Keywords: neurointerface; electroencephalogram; brain activity; intellectual tasks. 

Conflict of interest: The authors declares no conflict of interest related to the publication of this article. 

For citation: Kravchuk D.A., Sakharov V.L., Kirichenko I.A. A study of students' brain activity and concentration while 

performing intellectual tasks. Izvestiya Yugo-Zapadnogo gosudarstvennogo universiteta. Serija: Upravlenie, vychislit-

el'naja tekhnika, informatika. Meditsinskoe priborostroenie = Proceedings of the Southwest State University. Series: 

Control, Computer Engineering, Information Science. Medical Instruments Engineering. 2026;16(2):197–208. 

(In Russ.) https://doi.org/ 10.21869/2223-1536-2026-16-2-197-208. 

Received 16.04.2026   Accepted 14.05.2026   Published 30.06.2026 

 

*** 

�6989A<9 

%>2@5<5==0O >1@07>20B5;L=0O A@5-
40 E0@0:B5@87C5BAO 2KA>:>9 8=B5=A82-
=>ABLN :>3=8B82=KE =03@C7>:, >A>15=-
=> 2 ?5@8>4K ?@><56CB>G=>9 8 8B>3>-

2>9 0BB5AB0F88. � MB8E CA;>28OE >A>-
1CN 7=0G8<>ABL ?@8>1@5B05B >1J5:B82-
=0O >F5=:0 DC=:F8>=0;L=>3> A>AB>O=8O 
ABC45=B>2, >A=>20==0O =5 B>;L:> =0 ?>-
2545=G5A:8E, => 8 =0 =59@>D878>;>38-

https://doi.org/%2010.21869/2223-1536-2026-16-2-197-208


�@02GC: �. �., %0E0@>2 �. �., �8@8G5=:> �. �.        �AA;54>20=85 <>73>2>9 0:B82=>AB8 8 :>=F5=B@0F88&   199 

Proceedings of the Southwest State University. Series: Control, Computer Engineering,  
Information Science. Medical Instruments Engineering. 2026;16(2):197–208 

G5A:8E ?>:070B5;OE. -;5:B@>M=F5D0;>-
3@0D8O (--�) ?>72>;O5B 2 @50;L=>< 
2@5<5=8 @538AB@8@>20BL 48=0<8:C <>7-
3>2>9 0:B82=>AB8 G5@57 0=0;87 A?5:-
B@0;L=KE E0@0:B5@8AB8: @8B<>2: B5B0 
(¸), 0;LD0 (α) 8 15B0 (³), GB> 45;05B 5ё 
F5==K< 8=AB@C<5=B>< 4;O 8AA;54>20-
=8O <5E0=87<>2 2=8<0=8O, AB@5AA0 8 
:>3=8B82=>9 ?5@53@C7:8 [1]. 

!5A<>B@O =0 H8@>:>5 ?@8<5=5=85 
--� 2 :>3=8B82=>9 =59@>=0C:5, >AB0ёBAO 
=54>AB0B>G=> 8AA;54>20=89, ?>A2OIё=-
=KE A@02=8B5;L=><C 0=0;87C =59@>48-
=0<8:8 2 @50;L=KE CG51=KE A8BC0F8OE, 
>B;8G0NI8EAO ?> C@>2=N M<>F8>=0;L-
=>3> =0?@O65=8O (=0?@8<5@, ?@8 2K-
?>;=5=88 8=48284C0;L=>3> 7040=8O 8 
A40G5 M:70<5=0). &0:85 40==K5 =5>1E>-
48<K 4;O @07@01>B:8 040?B82=KE >1@0-
7>20B5;L=KE B5E=>;>389, ?@>D8;0:B8:8 
:>3=8B82=>3> 8AB>I5=8O 8 >?B8<870-
F88 M:70<5=0F8>==KE ?@>F54C@ [2]. 

"A>1CN 0:BC0;L=>ABL ?@8>1@5B05B 
?@>1;5<0 M:70<5=0F8>==>3> AB@5AA0, 
:>B>@K9 C 7=0G8B5;L=>9 G0AB8 ABC45=-
B>2 A>?@>2>6405BAO B@52>6=>ABLN, 
A=865=85< ?@>4C:B82=>AB8 8 =0@CH5-
=85< A0<>@53C;OF88 [3]. !59@>D878>-
;>38G5A:85 <0@:5@K, B0:85 :0: A=865-
=85 α-@8B<0 8 CA8;5=85 ³-0:B82=>AB8, 
<>3CB A;C68BL >1J5:B82=K<8 8=48:0-
B>@0<8 ?5@5E>40 <>730 2 @568< ?>2K-
H5==>9 :>=F5=B@0F88 8 =0?@O65=8O 
[4]. #@8 MB>< @>;L ¸-@8B<0 2 :>=B5:AB5 
CG51=>9 45OB5;L=>AB8 >AB0ёBAO 48A:CA-
A8>==>9: >4=8 8AA;54>20=8O A2O7K20NB 
53> A 3;C1>:>9 :>=F5=B@0F859 [5], 4@C-
385 – A :@50B82=>ABLN 8;8 4065 :>3=8-
B82=K< 8AB>I5=85< [6]. 

&0:8< >1@07><, :><?;5:A=K9 0=0-
;87 87<5=5=89 A?5:B@0;L=>3> ?@>D8;O 
--� C ABC45=B>2 2 CA;>28OE @07;8G=>9 
:>3=8B82=>9 8 M<>F8>=0;L=>9 =03@C7:8 

?@54AB02;O5B A>1>9 206=>5 =0?@02;5-
=85, A?>A>1AB2CNI55 8=B53@0F88 
=59@>=0C: 2 ?5403>38G5A:CN ?@0:B8:C 
8 ?>2KH5=8N :0G5AB20 2KAH53> >1@0-
7>20=8O [7]. 

�AA;54>20=8O ?>A;54=8E ;5B ?>4-
B25@640NB, GB> 0;LD0-@8B< (8–13 �F) 
O2;O5BAO :;NG52K< <0@:5@>< «84;8=3-
A>AB>O=8O» :>@K 3>;>2=>3> <>730. �3> 
<>I=>ABL A=8605BAO ?@8 2:;NG5=88 
2=8<0=8O, @01>G59 ?0<OB8 8 >1@01>B:5 
2=5H=59 8=D>@<0F88 – D5=><5=, 87-
25AB=K9 :0: 0;LD0-45A8=E@>=870F8O 
[8]. ' ABC45=B>2 MB> ?@>O2;O5BAO ?@8 
@5H5=88 7040G ;N1>9 A;>6=>AB8, >A>-
15==> 2 CA;>28OE >3@0=8G5==>3> 2@5-
<5=8 [9]. 

� ?@>B82>?>;>6=>ABL MB><C 15B0-
@8B< (13–30 �F) >B@0605B 0:B820F8N 
?@5D@>=B0;L=KE 8 B5<5==KE 7>=, >B-
25BAB25==KE 70 8A?>;=8B5;L=K5 DC=:-
F88, :>3=8B82=K9 :>=B@>;L 8 ?@8=OB85 
@5H5=89 [10]. �3> CA8;5=85 4>AB>25@=> 
:>@@5;8@C5B A C@>2=5< :>3=8B82=>9 
=03@C7:8 8 B@52>6=>AB8 [11]. !0?@8-
<5@, 8AA;54>20=8O, ?@>2545==K5 2 [12], 
?>:070;8, GB> C ABC45=B>2-<548:>2 2 
M:70<5=0F8>==K9 ?5@8>4 <>I=>ABL  
³-@8B<0 2>7@0AB05B =0 6–9%, GB> A2O70-
=> A 0:B820F859 A8AB5< AB@5AA-@50:F88. 

&5B0-@8B< (4–7 �F) 45<>=AB@8@C5B 
1>;55 A;>6=CN 48=0<8:C. % >4=>9 AB>-
@>=K, >= 0AA>F88@C5BAO A 3;C1>:>9 
2=CB@5==59 :>=F5=B@0F859, >A>15==> C 
ABC45=B>2 B5E=8G5A:8E A?5F80;L=>AB59 
[13], A 4@C3>9 – 53> @>AB <>65B C:07K-
20BL =0 :>3=8B82=>5 8AB>I5=85 ?@8 
4;8B5;L=>9 C<AB25==>9 @01>B5 [14]. 
�=0;87 ACI5AB2CNI8E ?>4E>4>2 [15] 
>B<5G0NB, GB> C CA?5H=KE ABC45=B>2 ¸-
0:B82=>ABL ;>:0;87>20=0 2 ;>1=KE >B-
45;0E 8 A2O70=0 A MDD5:B82=>9 >1@0-
1>B:>9 8=D>@<0F88, B>340 :0: C B@5-



200      >45;8@>20=85 2 <548F8=A:8E 8 B5E=8G5A:8E A8AB5<0E / Modeling in Medical and Technical Systems 

�725AB8O .3>-�0?04=>3> 3>AC40@AB25==>3> C=825@A8B5B0. %5@8O: '?@02;5=85,  
2KG8A;8B5;L=0O B5E=8:0, 8=D>@<0B8:0.  548F8=A:>5 ?@81>@>AB@>5=85. 2026;16(2):197–208 

2>6=KE – A M<>F8>=0;L=>9 457>@30=8-
70F859. 

$O4 @01>B ?>A2OIё= 8=48284C0;L-
=K< @07;8G8O< 2 =59@>D878>;>38G5-
A:>< >B25B5 =0 =03@C7:C. #>:070=>, GB> 
C@>25=L 0:045<8G5A:>9 CA?5205<>AB8, 
B8? =5@2=>9 A8AB5<K 8 107>20O B@52>6-
=>ABL <>4C;8@CNB 2K@065==>ABL --�-

87<5=5=89 [16]. !0?@8<5@, C ABC45=B>2 
A 2KA>:>9 <>B820F859 =01;N405BAO 1>-
;55 2K@065==0O ³-0:B820F8O 157 ?045-
=8O α-@8B<0, GB> A2845B5;LAB2C5B > 
«MDD5:B82=>9» =59@>48=0<8:5 [17]. 

"A>1>5 2=8<0=85 C45;O5BAO ?@0:-
B8G5A:><C ?@8<5=5=8N --�-

<>=8B>@8=30 2 >1@07>20=88 [18]. #@54-
;>65=K <>45;8 @0==53> 2KO2;5=8O :>-
3=8B82=>3> ?5@5=0?@O65=8O [19], 0 
B0:65 <5B>4K ?5@A>=0;870F88 >1CG5-
=8O =0 >A=>25 =59@>D878>;>38G5A:>3> 
?@>D8;O [20]. "4=0:> 1>;LH8=AB2> 8A-
A;54>20=89 ?@>2>48BAO 2 ;01>@0B>@=KE 
CA;>28OE, GB> >3@0=8G8205B 8E M:>;>38-
G5A:CN 20;84=>ABL. 

!0AB>OI55 8AA;54>20=85 2>A?>;=O-
5B MB>B ?@>15;, 0=0;878@CO --�-

?>:070B5;8 2 5AB5AB25==KE CG51=KE 
CA;>28OE – ?@8 70I8B5 8=48284C0;L=>-
3> 7040=8O 8 A40G5 M:70<5=0. -B> ?>72>-
;O5B ?>;CG8BL 40==K5, 8<5NI85 ?@O-
<>5 ?@8:;04=>5 7=0G5=85 4;O ?5403>38-
:8 8 ?A8E>D878>;>388 B@C40 ABC45=B>2. 
#>;CG5==K5 @57C;LB0BK A>3;0ACNBAO A 
A>2@5<5==K<8 ?@54AB02;5=8O<8 > 
=59@>D878>;>38G5A:8E <5E0=87<0E :>-
3=8B82=>9 0:B820F88 8 AB@5AA0. 

 4F9D<4?O < @9FB8O 

� 8AA;54>20=88 ?@8=O;8 CG0AB85 
32 ABC45=B0 (18 65=I8=, 14 <C6G8=, 
A@54=89 2>7@0AB – 19,4 ± 1,2 3>40), >1C-
G0NI8EAO =0 3-4 :C@A0E B5E=8G5A:>3> 
2C70. �A5 CG0AB=8:8 40;8 ?8AL<5==>5 

8=D>@<8@>20==>5 A>3;0A85 =0 CG0AB85 
2 8AA;54>20=88. �@8B5@88 2:;NG5=8O: 
>BACBAB285 =52@>;>38G5A:8E 8 ?A8E80B-
@8G5A:8E 701>;520=89, =>@<0;L=>5 8;8 
A:>@@5:B8@>20==>5 7@5=85, @53C;O@=>5 
?>A5I5=85 70=OB89. �AA;54>20=85 ?@>-
2545=> 2 A>>B25BAB288 A MB8G5A:8<8 
?@8=F8?0<8 )5;LA8=:A:>9 45:;0@0F88. 

$538AB@0F8O --� >ACI5AB2;O;0AL A 
8A?>;L7>20=85< ?>@B0B82=>3> 4-
:0=0;L=>3> =59@>8=B5@D59A0 BrainBit 
(?@>872>48B5;L: """ ! ( «!59@>-
B5E», $>AA8O). %8AB5<0 >15A?5G8205B 
70?8AL 18>M;5:B@8G5A:>9 0:B82=>AB8 
<>730 2 480?07>=5 G0AB>B 0,5–45 �F A 
G0AB>B>9 48A:@5B870F88 250 �F. -;5:-
B@>4K @07<5I0;8AL 2 A>>B25BAB288 A 
<564C=0@>4=>9 A8AB5<>9 «10–20» 2 
?>;>65=8OE &3, &4, Fp2, O1, O2 (;>1=>-
?>;NA=K5 8 70BK;>G=K5 >1;0AB8), GB> 
?>72>;O5B >F5=8BL :0: ?@5D@>=B0;L=CN 
(2=8<0=85, 8A?>;=8B5;L=K5 DC=:F88), 
B0: 8 70BK;>G=CN (7@8B5;L=0O >1@01>B-
:0, 0;LD0-0:B82=>ABL) :>@B8:0;L=CN 
0:B82=>ABL [1]. 

�0==K5 ?5@54020;8AL ?> Bluetooth 
2 #" BrainBit Recorder, 345 ?@>2>48-
;0AL D8;LB@0F8O (?>;>A>2>9 D8;LB@ 2–
30 �F), C40;5=85 0@B5D0:B>2 42865=8O 
8 <830=89 A 8A?>;L7>20=85< 040?B82-
=>3> 0;3>@8B<0 =0 >A=>25 ?>@>3>2>3> 
45B5:B8@>20=8O 0<?;8BC4K. �;O :064>-
3> CG0AB=8:0 @538AB@8@>20;8AL 420 A5-
0=A0: 

1. �=48284C0;L=>5 7040=85 – 70I8-
B0 :C@A>2>9 @01>BK 2 A?>:>9=>9 >1AB0-
=>2:5 (4;8B5;L=>ABL – 10 <8=CB); 

2. -:70<5= – CAB=K9 >B25B =0 18;5B 
(4;8B5;L=>ABL – 10 <8=CB). 

%?5:B@0;L=K9 0=0;87 2K?>;=O;AO 
2 ?@>3@0<<=>9 A@545 Python 3.10 A 8A-
?>;L7>20=85< 181;8>B5: MNE, SciPy 8 
NumPy. �;O :064>3> :0=0;0 @0AAG8BK-
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20;0AL >B=>A8B5;L=0O <>I=>ABL @8B<>2 
2 AB0=40@B=KE 480?07>=0E: B5B0: 4–7 �F; 

0;LD0: 8–13 �F; 15B0: 14–30 �F. 
"B=>A8B5;L=0O <>I=>ABL (%) >?@5-

45;O;0AL :0: >B=>H5=85 <>I=>AB8 2 
40==>< 480?07>=5 : >1I59 <>I=>AB8 
A83=0;0 (2–30 �F), CA@54=ё==>5 ?> 2A5< 
:0=0;0< 8 ?> 2@5<5=8 70?8A8. #>;CG5=-
=K5 7=0G5=8O CA@54=O;8AL ?> :064><C 
CG0AB=8:C 4;O :064>3> CA;>28O. 

%B0B8AB8G5A:0O >1@01>B:0 2K?>;-
=5=0 2 SPSS Statistics 28. �;O ?@>25@:8 
=>@<0;L=>AB8 @0A?@545;5=8O 8A?>;L7>-
20;AO B5AB ,0?8@> – '8;:0. #>A:>;L:C 
@0A?@545;5=85 1>;LH8=AB20 ?5@5<5=-
=KE =5 A>>B25BAB2>20;> =>@<0;L=><C 
(p < 0,05), 4;O A@02=5=8O 42CE 7028A8-
<KE 2K1>@>: (8=48284C0;L=>5 7040=85 
vs. M:70<5=) ?@8<5=ё= =5?0@0<5B@8G5-
A:89 :@8B5@89 �8;:>:A>=0 4;O A2O70=-
=KE 2K1>@>:. '@>25=L AB0B8AB8G5A:>9 
7=0G8<>AB8 ?@8=OB 70 p < 0,05. 

�;O >F5=:8 25;8G8=K MDD5:B0 @0A-
AG8B0= :>MDD8F85=B r ?> D>@<C;5 

Z
r

N

= , 

345 Z – 7=0G5=85 AB0B8AB8:8 �8;:>:A>-
=0; N – :>;8G5AB2> =01;N45=89.  

�=B5@?@5B0F8O: r = 0,1 – <0;K9 
MDD5:B; r = 0,3 – A@54=89; r = 0,5 – 
1>;LH>9 [2]. 

$9;G?PF4FO < <I B5EG:89A<9 

#>;CG5==K5 @57C;LB0BK A>3;0AC-
NBAO A A>2@5<5==K<8 ?@54AB02;5=8O<8 
> =59@>D878>;>38G5A:8E <5E0=87<0E 
:>3=8B82=>9 0:B820F88. %=865=85 
<>I=>AB8 0;LD0-@8B<0 ?@8 ?5@5E>45 >B 
A?>:>9=>3> 2K?>;=5=8O 8=48284C0;L-
=>3> 7040=8O : M:70<5=0F8>==>9 A8BC0-
F88 ?>4B25@6405B 53> @>;L :0: <0@:5@0 
«84;8=3-A>AB>O=8O» <>730: ?@8 2:;N-

G5=88 2=8<0=8O 8 @01>G59 ?0<OB8 0;L-
D0-0:B82=>ABL ?>402;O5BAO, GB> ?>72>-
;O5B :>@B8:0;L=K< A5BO< ?5@59B8 2 @5-
68< >1@01>B:8 2=5H=59 8=D>@<0F88 
[1]. -B> O2;5=85, 8725AB=>5 :0: 0;LD0-
45A8=E@>=870F8O, O2;O5BAO =04ё6=K< 
--�-:>@@5;OB>< :>3=8B82=>9 =03@C7:8. 

$0AA<>B@8< A@54=55 @0A?@545;5=85 
@8B<>2 ?@8 A40G5 8=48284C0;L=>3> 70-
40=8O ABC45=B0<8 2A59 3@C??K (@8A. 1). 

 

$<E. 1. %@54=55 @0A?@545;5=85 @8B<>2  
             ?@8 A40G5 8=48284C0;L=>3> 7040=8O  
             ABC45=B0<8 2A59 3@C??K 

Fig. 1. Average distribution of rhythms when  

            submitting an individual assignment 

"4=>2@5<5==K9 @>AB 15B0-@8B<0 =0 
7,6% C:07K205B =0 0:B820F8N ?@5D@>=-
B0;L=KE 8 B5<5==KE :>@B8:0;L=KE 7>=, 
>B25BAB25==KE 70 8A?>;=8B5;L=K5 
DC=:F88, :>=B@>;L 2=8<0=8O 8 ?@8=O-
B85 @5H5=89 [2]. '25;8G5=85 15B0-
0:B82=>AB8 2 CA;>28OE AB@5AA0 (@8A. 2) 

B0:65 A2O70=> A ?>2KH5==K< C@>2=5< 
B@52>6=>AB8 8 2=CB@5==53> =0?@O65-
=8O, GB> B8?8G=> 4;O M:70<5=0F8>==>9 
A@54K [3]. �=B5@5A=>, GB> B5B0-@8B<, 
=5A<>B@O =0 53> A2O7L A 3;C1>:>9 :>=-
F5=B@0F859 C ABC45=B>2 [4], 2 =0H5< 
8AA;54>20=88 ?@>45<>=AB@8@>20; =5-
7=0G8B5;L=>5 A=865=85. -B> <>65B 
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A2845B5;LAB2>20BL > B><, GB> 2 CA;>28-
OE >F5=>G=>9 B@52>38 4><8=8@C5B =5 
B2>@G5A:0O 8;8 <548B0B82=0O :>=F5=-
B@0F8O, 0 =0?@O6ё==0O, :>=B@>;8@C5<0O 
0:B82=>ABL, E0@0:B5@87CNI0OAO ?@5-
8<CI5AB25==> 15B0-4><8=0=B>9. 

 
$<E. 2. %@54=55 @0A?@545;5=85 @8B<>2 ?@8 A40G5 
            M:70<5=0 ABC45=B0<8 2A59 3@C??K  

Fig. 2. Average distribution of rhythms during  

           the exam 

�06=> >B<5B8BL, GB> =01;N405<K5 
87<5=5=8O =>AOB DC=:F8>=0;L=K9 8 
>1@0B8<K9 E0@0:B5@, GB> ?>4Gё@:8205B 
040?B82=CN ?@8@>4C =59@>D878>;>38-
G5A:>3> >B25B0 =0 CG51=CN =03@C7:C. 
"4=0:> E@>=8G5A:>5 ?>2B>@5=85 ?>-
4>1=KE A>AB>O=89 157 4>AB0B>G=>3> 
2>AAB0=>2;5=8O <>65B A?>A>1AB2>20BL 
@0728B8N :>3=8B82=>3> 8AB>I5=8O 8 
A=865=8N CG51=>9 MDD5:B82=>AB8 [5]. 

!0 M:70<5=5 ?> A@02=5=8N A 8=48-
284C0;L=K< 7040=85< (A<. @8A. 1) 

=01;N405BAO: 
– 7=0G8B5;L=K9 @>AB ³-@8B<0 

(+7,6%) → CA8;5=85 :>3=8B82=>9 0:-
B82=>AB8, :>=F5=B@0F88, =0?@O6ё==>-
AB8 (B01;. 1); 

– A=865=85 α-@8B<0 (–5,8%) → ?>-
B5@O @0AA;01;5==>AB8, ?5@5E>4 2 @568< 
«@01>G53>» A>AB>O=8O; 

– =57=0G8B5;L=>5 A=865=85 ¸-@8B<0 
(–1,8%) → <8=8<0;L=>5 C<5=LH5=85 
«A?>:>9=>3>» D>=>2>3> A>AB>O=8O. 

&45?<J4 1. �7<5=5=85 @8B<>2, 8=B5@?@5B0F8O @57C;LB0B>2, %  

Table 1. Change of rhythms, interpretation of results, %  

$8B< 
�=48284. 
7040=85 -:70<5= �7<5=5=85 �=B5@?@5B0F8O 

**¸ (B5B0)** 29,2 27,4 **–1,8** 

!57=0G8B5;L=>5 A=865=85 – 2>7<>6-
=>5 C<5=LH5=85 @0AA;01;5==>3> / 
A=0@O4=>3> A>AB>O=8O 

**α (0;LD0)** 42,3 36,5 **–5,8** 

�0<5B=>5 A=865=85 – A=865=85 A?>-
:>9AB28O, @0AA;01;5==>AB8, 2=CB@5=-
=53> ?>:>O 

**³ (15B0)** 28,5 36,1 **+7,6** 

%CI5AB25==>5 C25;8G5=85 – @>AB 0:-
B82=>AB8, :>=F5=B@0F88, =0?@O65=8O, 
B@52>6=>AB8 

 

-:70<5=0F8>==0O A8BC0F8O 2K7K-
205B C ABC45=B>2 7=0G8B5;L=>5 ?>2K-
H5=85 <>73>2>9 0:B82=>AB8 (³-@8B<), 
A>?@>2>640NI55AO A=865=85< @0A-
A;01;5==>AB8 (α-@8B<). -B> A>>B25B-

AB2C5B ?A8E>D878>;>38G5A:8< 70:>-
=><5@=>ABO<: ?@8 AB@5AA5 8 :>3=8B82-
=>9 =03@C7:5 <>73 ?5@5:;NG05BAO 2 
@568< 2KA>:>9 :>=F5=B@0F88 8 0:B8-
20F88. 
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%@02=8B5;L=K9 0=0;87 A?5:B@0;L-
=KE E0@0:B5@8AB8: --� 2KO28; 4>AB>-
25@=K5 @07;8G8O <564C CA;>28O<8 

«8=48284C0;L=>5 7040=85» 8 «M:70<5=» 
?> 2A5< B@ё< @8B<0< (B01;. 2). 

&45?<J4 2. $57C;LB0BK >1@01>B:8 @8B<>2, >F5=:0 >B:;>=5=89 

Table 2. Results of rhythm processing, assessment of deviations 

$8B< 'A;>285 %@54=55 
(M) 

%B0=40@B=>5  
>B:;>=5=85 (SD)  5480=0 �=B5@:20@B8;L=K9 @07<0E 

¸ (%) 
�=48284C0;L=>5 

7040=85 29,2 6,8 28,9 [24,1–33,7] 

-:70<5= 27,4 7,1 26,8 [22,3–31,5] 

α (%) 
�=48284C0;L=>5 

7040=85 42,3 8,4 41,7 [36,2–47,9] 

-:70<5= 36,5 9,2 35,8 [29,4–42,1] 

³ (%) 
�=48284C0;L=>5 

7040=85 28,5 7,9 27,6 [22,8–33,4] 

-:70<5= 36,1 8,6 35,9 [29,7–41,2] 

 

"?8A0B5;L=0O AB0B8AB8:0 >B=>A8-
B5;L=>9 <>I=>AB8 @8B<>2 --� (%, M ± 
± SD; <5480=0 [25–75 %]). 

&0:>5 ?@54AB02;5=85 8=D>@<0F88 
?>72>;O5B 2KO28BL AB0B8AB8G5A:85 @07-
;8G8O: 

1. #> 0;LD0-@8B<C – A=865=85 =0 
5,8 % ?@8 ?5@5E>45 : M:70<5=C. �@8B5-
@89 �8;:>:A>=0: Z = –4,12, p < 0,001, 

25;8G8=0 MDD5:B0 r = 0,73 (1>;LH>9 
MDD5:B). 

2. #> 15B0-@8B<C – C25;8G5=85 =0 
7,6 %. �@8B5@89 �8;:>:A>=0: Z = –4,37, 

p < 0,001, r = 0,77 (1>;LH>9 MDD5:B). 
3. #> B5B0-@8B<C – A=865=85 =0 

1,8 %. �@8B5@89 �8;:>:A>=0: Z = –2,04, 

p = 0,041, r = 0,36 (A@54=89 MDD5:B). 
&0:8< >1@07><, =081>;55 2K@065=-

=K5 87<5=5=8O =01;N40NBAO 2 0;LD0- 8 
15B0-480?07>=0E, GB> C:07K205B =0 7=0-
G8<K9 A4283 2 AB>@>=C 0:B820F8>==>3> 
?@>D8;O <>73>2>9 0:B82=>AB8 2 CA;>-
28OE M:70<5=0F8>==>3> AB@5AA0. 

�O6B8O  

!0AB>OI55 8AA;54>20=8O 8<55B 
>3@0=8G5=8O: 0=0;87 ?@>2>48;AO =0 >A-
=>25 CA@54=ё==KE 40==KE ?> 3@C??5, 
157 CGёB0 8=48284C0;L=KE @07;8G89 2 
=59@>D878>;>38G5A:>< ?@>D8;5 
(=0?@8<5@, 107>2>3> C@>2=O B@52>6=>-
AB8 8;8 B8?0 =5@2=>9 A8AB5<K). &5< =5 
<5=55 2KO2;5==K5 B5=45=F88 >B:@K20-
NB ?5@A?5:B82K 4;O 8A?>;L7>20=8O 
--�-<>=8B>@8=30 2 >1@07>20B5;L=>9 
?@0:B8:5 (=0?@8<5@, 4;O >1J5:B82=>9 
>F5=:8 C@>2=O AB@5AA0 2> 2@5<O >=-
;09=-M:70<5=>2 8;8 4;O ?5@A>=0;870-
F88 B5<?0 >1CG5=8O). 

#@8 ?5@5E>45 >B 2K?>;=5=8O 8=48-
284C0;L=>3> 7040=8O : A40G5 M:70<5=0 C 
ABC45=B>2 =01;N405BAO 4>AB>25@=>5 
87<5=5=85 A?5:B@0;L=>3> ?@>D8;O 
--�: A=865=85 0;LD0-@8B<0 =0 5,8 % 8 
C25;8G5=85 15B0-@8B<0 =0 7,6 %. 

-B8 87<5=5=8O >B@060NB ?5@5:;N-
G5=85 <>730 2 @568< ?>2KH5==>9 :>-
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3=8B82=>9 0:B820F88, :>=F5=B@0F88 
2=8<0=8O 8 8A?>;=8B5;L=>3> :>=B@>;O, 
GB> O2;O5BAO 040?B82=>9 @50:F859 =0 
M:70<5=0F8>==K9 AB@5AA. 

#>;CG5==K5 40==K5 ?>4B25@640NB 
2>7<>6=>ABL 8A?>;L7>20=8O :>;8G5-
AB25==>3> 0=0;870 --�-@8B<>2 :0: >1J-
5:B82=>3> 8=AB@C<5=B0 >F5=:8 DC=:-

F8>=0;L=>3> A>AB>O=8O ABC45=B>2 2 
CA;>28OE 8=B5;;5:BC0;L=>9 =03@C7:8. 

$57C;LB0BK <>3CB 1KBL 8A?>;L7>20=K 
4;O @07@01>B:8 @5:><5=40F89 ?> >?B8<8-
70F88 M:70<5=0F8>==KE ?@>F54C@, A=8-
65=8N CG51=>3> AB@5AA0 8 ?>2KH5=8N 
:0G5AB20 >1@07>20B5;L=>3> ?@>F5AA0 =0 
>A=>25 =59@>D878>;>38G5A:8E 40==KE. 

%C<EB> ?<F9D4FGDO 
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