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 ( ) : (t1) – 

; (t2) – 

; (t3) – 

; (t4) – 

; t5 ,   t1+t2+t3+t4, 

, -  15-

( .), -  60-  ( t.) -  15-

 ( .). -

- -  ( .1).

 1 

- -

( , -  15- ; .)
t1 t2 t3 t4 t5 t1 t2 t3 t4 t5

1 0,5615 0,0092 0,0487 0,0271 0,6465 1 0,3671 0,0079 0,1245 0,0129 0,5124

2 0,1840 0,0046 0,0575 0,0141 0,2602 2 0,0850 0,0065 0,0789 0,0141 0,1845

3 0,0716 0,0052 0,0451 0,0110 0,1330 3 0,0774 0,0066 0,0610 0,0125 0,1574

3 . 4 0,0883 0,0054 0,0594 0,0139 0,1671

4 .

t1 t2 t3 t4 t5 t1 t2 t3 t4 t5

X 0,272 0,006 0,050 0,017 0,347 X 0,154 0,007 0,081 0,013 0,255

0,257 0,003 0,006 0,009 0,267 0,142 0,001 0,030 0,001 0,172

m 0,181 0,002 0,004 0,006 0,189 m 0,082 0,001 0,018 0,000 0,099

V 94,202 39,719 12,603 49,018 77,173 V 91,819 15,726 37,493 5,953 67,259

Af 0,215 0,257 0,177 0,234 0,205 Af 0,610 0,093 0,472 0,066 0,605

Ef 0,236 0,236 0,236 0,236 0,236 Ef 0,535 0,460 0,478 0,289 0,533

t11 0,592 0,133 1,686 0,664 0,427

P > 0,05 0,05 0,05 0,05 0,05

: , - ; t1

; t2 – ; t3 – 

; t4 – 

; t5 ,   t1+t2+t3+t4; 3 ., 4 .
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0,0092
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t

t

0,6465
70,1150;

0,0092

.2. : t1

 t2 – 

 60,8970 .

 2 

-

-  ( , -  15- ; .) 
1 2 3 4 5 1 2 3 4 5

1 60,8970 1 5,2842 2,9338 70,1150 1 46,4709 1 15,7557 1,6367 64,8633

2 39,9197 1 12,4685 3,0477 56,4360 2 13,0986 1 12,1525 2,1787 28,4299

3 13,8569 1 8,7273 2,1315 25,7157 3 11,7839 1 9,2785 1,8980 23,9604

3 . 4 16,4525 1 11,0633 2,5922 31,1080

4 .

1 2 3 4 5 1 2 3 4 5

X 38,225 1 8,827 2,704 50,756 X 21,951 1 12,063 2,076 37,090

23,566 0 3,593 0,499 22,738 16,464 0 2,732 0,409 18,749

m 16,664 0 2,541 0,353 16,078 m 9,506 0 1,578 0,236 10,824

V 61,651 0 40,71 18,46 44,799 V 75,002 0 22,651 19,694 50,548

Af 0,051 0,02 0,256 0,1656 Af 0,587 0,278 0,142 0,567

Ef 0,2357 0,236 0,236 0,2357 Ef 0,527 0,453 0,399 0,522

t11 0,8483 1,08 1,478 0,705
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; .)  Z.  Z 

-  15- ; . ,

,  t1, t2, t3, t4, t5.  t2.

 Z -  15- ;

.
51

1 5
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Z Z
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- . . 7, 8. 

 3 

-

-  ( -  15- ; .)

 5-  = 28  5-  = 31  5-  = 31

 3 7 7 5 6 7 7 6 6 5 6 6 7 6 6 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1 38,225 25,104 25,895 42,644 27,410 30,667 33,801 51,217 48,900 46,364 46,105 36,965 40,916 46,455 49,319

2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

3 8,827 8,786 11,325 8,440 7,086 5,619 7,245 10,830 11,886 13,360 14,090 9,675 10,741 8,107 9,233

4 2,704 3,051 3,105 3,125 3,374 5,065 3,719 3,701 3,734 3,724 4,678 3,295 3,381 3,426 3,679

5 50,756 37,941 41,325 55,209 38,869 42,352 45,764 66,748 65,520 64,448 65,872 50,935 56,038 58,988 63,232

 5-  = 28  5-  = 29  5-  = 27 

 4 6 6 6 6 6 6 6 6 5 6 6 6 5 4 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1 21,951 20,450 23,086 24,700 26,500 28,043 28,341 31,577 33,008 31,846 31,647 33,589 28,366 36,163 30,334

2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

3 12,063 14,232 11,102 12,338 12,162 12,844 11,114 12,879 13,659 13,948 14,055 11,775 10,040 15,463 16,330

4 2,076 2,702 2,660 2,704 2,725 2,755 2,619 2,727 2,751 2,625 2,697 2,577 2,331 2,716 2,652

5 37,090 38,384 37,849 40,742 42,387 44,642 43,073 48,184 50,419 49,418 49,399 48,941 41,737 55,343 50,316
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 4 

-

-  (12 )

          

1 2 3 4 5 1 2 3 4 5

1 32,038 1 15,444 1,648 50,130 10,072 1 4,326 0,696 16,095 

2 40,473 1 18,118 2,070 61,661 32,058 1 11,838 1,427 46,323 

3 17,791 1 7,266 0,798 26,855 12,862 1 6,210 0,772 20,844 

4 18,373 1 9,477 0,942 29,792 15,189 1 6,653 0,795 23,638 

5 25,271 1 11,961 1,943 40,175 13,120 1 7,395 0,729 22,244 

6 32,281 1 17,013 2,328 52,622 7,258 1 4,578 0,448 13,283 

7 34,933 1 11,277 2,236 49,446 10,923 1 6,552 0,620 19,095 

8 33,675 1 13,431 2,210 50,317 7,611 1 3,124 0,407 12,142 

9 31,695 1 16,262 2,347 51,305 10,266 1 4,534 0,695 16,495 

10 36,825 1 19,171 2,165 59,161 12,900 1 8,677 0,693 23,269 

11 34,646 1 15,598 2,354 53,598 23,268 1 9,667 1,380 35,316 

12 32,718 1 15,259 2,392 51,369 12,519 1 5,532 0,817 19,868 
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 5 

- -

( -  15- ; .)

1 2 3 4 5 1 2 3 4 5

X 6 39,332 1 9,683 3,584 53,600 5,6 28,640 1 12,934 2,621 45,195

1,069 8,983 0 2,359 0,607 10,453 0,737 4,585 0 1,701 0,183 5,513 

m 0,286 2,401 0 0,630 0,162 2,794 0,197 1,225 0 0,455 0,049 1,473 

V 17,817 22,839 0 24,360 16,947 19,501 13,157 16,008 0 13,156 6,994 12,198

: .1, 2, 3, 4; .

 6 

- -

1 2 3 4 5 1 2 3 4 5

X 30,893 1 14,190 1,952 48,036 14,004 1 6,591 0,790 22,384

6,9567 0 3,5851 0,548 10,609 7,0324 0 2,499 0,313 9,649 

m 2,0975 0 1,081 0,165 3,1987 2,1203 0 0,754 0,094 2,909 

V 22,518 0 25,266 28,064 22,085 50,218 0 37,92 39,635 43,107
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 7 

- -

( -  15- ; .)

 Z1 Z2 Z3 Z4 Z5  Z1 Z2 Z3 Z4 Z5

X 6 1,567 1 1,723 1,325 1,413 5,6 1,395 1 1,288 1,262 1,219 

1,069 0,358 0 0,420 0,225 0,275 0,737 0,228 0 0,169 0,088 0,149 

m 0,2857 0,096 0 0,112 0,060 0,074 0,197 0,061 0 0,045 0,024 0,040 

V 17,817 22,839 0 24,360 16,947 19,501 13,157 16,366 0 13,16 6,994 12,198

: .1, 2, 3, 4; ; Z1

 Z -  15- ; .;
51

1 5

2 2

...
tt

Z Z
t t

;

 Z 

-  15- ; .

 8 

- -

 Z1 Z2 Z3 Z4 Z5 Z1 Z2 Z3 Z4 Z5

X 1,736 1 1,953 2,446 1,789 1,930 1 2,110 1,940 1,731 

0,391 0 0,493 0,686 0,395 0,969 0 0,800 0,769 0,821 

m 0,118 0 0,149 0,207 0,119 0,292 0 0,241 0,232 0,248 

V 22,518 0 25,266 28,064 22,085 50,218 0 37,920 39,635 47,452
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 9 

- - , : -  15-

 ( .), -  60-  (

t.) -  15-  ( .)  Z 

1 2 3 4 5 1 2 3 4 5

-        - 2,6472  -3,6013 7,042 

- 8,894 -11,552 -10,280 -2,307 -12,480 - 5,0144  -2,2507 4,693 2,95

- 12,904 -12,064 -8,4128 -4,316 -12,540 - 14,754 5,3401 11,2 12,95

 Z1 Z2 Z3 Z4 Z5  Z1 Z2 Z3 Z4 Z5

- 3,50661     -    -5,2 -2,685

- 8,8937 -30,137 -19,531 -27,154 -32,186 - -4,2826  -2,135 -5,829 -4,28

- 12,904 -7,940 -5,326 -3,948 -8,388 -   2,4758 -4,664

1 2 3 4 5 1 2 3 4 5

- 4,8543 3,84576 10,3849 5,6054 - 5,9766 7,2071 17,22 6,995

- 9,2888 5,59164 5,30511 - 3,5652 5,1313 12,47 4,412

- -9,396 5,48305 6 6,34552 4,6413 - 6,2176 4,5324 15,18 6,355

- 3,96682 -4,1815 5,67842 2,6612 - 5,6628 5,7671 6,11 5,933

-  -2,572 18,264 11,3527 19,9569 18,748       

- 3,2727 -31,848 -27,071 -11,175 -41,701       

: , - ; - , - , - , - , - , -

- -  15-  ( .), -  60-  (

t.) -  15-  ( .); 1, 2, 3, 4, 5;  Z1, Z2, Z3,

Z4, Z5;  t  P<0,01,  P<0,05. 

- 1, 2, 3, 4, 5, Z1, Z2, Z3, Z4, Z5
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 In the article the results of experimental research of development and scientific 

substantiation of the method of calculating the rhythm and rhythmical structures on 

the example of cyclic and directed upper extremity movements relative to the index 

finger of the hand.   

 Keywords: rhythm, rhythmical structure, tempo, time, chronotop. 


