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4,0 0,5, 2: n = 2,0 0,5, 3: n = 4,0 0,75

1- 2- 3- 4- 5- 6- 7- n+1 n+2 n+3 N+4 N+5 N+6 n+7

1
1 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
2 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
3 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
4 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
5 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
6 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
7 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

4.0 6.0 7.0 7.5 7.8 8.0 8.1 8.1 2.1 1.1 0.6 0.3 0.1 0.1
2

1 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
2 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
3 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
4 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
5 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
6 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

2.0 3.0 3.5 3.8 4.0 4.1 4.1 4.1 2.1 1.1 0.6 0.3 0.1
3

1 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
2 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
4 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1

4.0 5.0 5.3 5.4 5.4 5.4 5.4 5.4 1.4 0.4 0.1
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. 8. – . 

: 0, 1, , , , – , 

: V0.1 –V 0.6 – , 

: V1.1 – V6.1 – ; V1.2 – V6.2 – ; V1.3

– V6.3 – ; V1.4 – V5.4 – . 
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- . 

, 

. 

, 

, 

.  

( ). 

, 

( , , , ), 

( ), , 

, , . 

, 

. , , . 

-

( ), 

, , 

, , , , . . 

, 

. . . ( , 1994. .61) « –

».  –

. ( , , 2011). 

, 

, , , , 
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, . 
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, , 

. , 

, –

(   ). 

  , 
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. , 
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8. 

– , 

, , 

:

- ( , , )

;

- ( , , )

.  

- ( , , 

)

( , , , 

.),   

. 

, 

( .9 ). 

. 

, , 

.  
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. 9. . 
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. 
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, 

. 

( .10), 

. 
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. 10.

( , 1937). 

. -

( , , , 

. .), , 

. 

( )

. 

(4° ) . (48° ) –

. (30° ) . 

( ), 

( . 9 , 10, .2). 

, 

( ). 

, 

. 



104

, . . , 

.  

, 

. 

( , ) , 

( ), 

.  

  

( . 2). 

( 4-10 ). 

19-26 ( ) 34-39° (

). 

0-4 , 4-

19 39-48° . (

) 10-12,5 , 

26-30 30-34° , . . 

26-34° . 

2

(

. , 1937). 

, , 

, °

0 – 4 4–19

39–48

4–10 19–26

34–39

10 – 12,5 26–30–34
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( ) S– ( .1 ). 
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, , .)

, , , . 

. , 

.  

, 

( )
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, , 
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, . 
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, , . 

. 

. 

.  

, 

5 , 

, 

( .3). 

3

. 

, °° , %

1 < 4 < 10

2 ( ) 4-9 10-20

3 ( ) 9-14 20-30

4 14-18 30-40

5 > 18 > 50

, 

, 

, 

5 :

1. , ;  

2. ( )

;  

3. ( ), 

;  
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4. , 

, 

;  

5. , 

. 

, , , 

.  

4

. 

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

    

    

1.1 1.2,

2.1

1.3,

3.1

1.4,

4.1

2.2,

5.1,

1.5

2.3,

3.2

2.4.

4.2

3.3,

5.2,

2.5

3.4,

4.3

4.4,

3.5,

5.3

4.5

5.4

5.5

(Anabiosis) Pes Opt Ext

4

- 1.1 - 5.5. 

. 

12 , 4

: 1) (

1 (1.1, 1.2, 1.3, 1.4, 1.5); 2) ( 2 (2.2, 2.3, 2.4, 

2.5); 3) ( 3 (3.3, 3.4, 3.5; 4)

( 4.4, 4.5 5.5). 

( . 3, 4.). 

. 

. 

, . 
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, , 
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, , 

: , 

, .  

, 

(2.3. 3.2)

( ), 1 9

, 

. = 1-6

, 7-8 – , 9 -

.  

. 

. , 

. 

. , 

. 

. 

.  

, 

- , 

, 

. -



110

, 

( ) –

, 

. 
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. , 
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( )

( ), 

( ) , 
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( ) –

, ( )
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, 
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. , 

– . 
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.  
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: , 

( ), , 
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( , ). , 

, 

, 

. 

, 

.  

( . 11), 

: 4-560 , 

10-90% ( ). 

– . , 

. :

300 , 60% . 

, 

. 

, 

.  
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.11. . 

50-60 8-100 , 

20

( , 2008). 

, . 

, 

:  

1) –

;  

2) – ;  

3)
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. 

, , 
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.  

( . 

11) : 30° , 60% . 

, , 
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.  
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–
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.   

.  

90-99%

( ), 1-10%. 
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, , , 
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« », 
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( , 2006, 2012). 
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( ), 
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, .  

, , 
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, :

, , 

, ( ), 

, , 
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.  
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( ), 

, -

. , 
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.  

( )

. 
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, 

( . 12, 13). 

. 12. . 

5. 
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. 13. . 

5. 

. 14. . 

5. 
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. 15. . 

) ( . 14, 5

5 , (3)

, (1,2)

(5,6). ( . 4)

( . 2) ( . 3). 

« » (685 . ), 

– « » 1+2 (1114,8 . ). 

« » (1268,3 . ). « » (4+5)

136,4 . , – 91.4 . , 

– 9.4 . . , 75%

. , 

– 1% .  
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5

. 

(°C) ( . ) (mm) ( . )  

  

( . )

1 < -12 277,89 <300 225,83 Pes2 354,96

2 -12 .. -4 610,06 300-500 889,01 Pes1 913,30

3 -4 .. 4 685,51 500-700 503,58 Opt 432,18

4 4 .. 8  94,66 700-800 52,03 Extr1 2,39

5 >8  41,70 >800 39,37 Extr2 6,99

:  1709, 82  1709, 82  1709, 82

        

( .15)

( .4), ( .12)

( .13). , 

, 

. 

.  

, 

, 

. 

.  

, 

, , . 

- . 

. 
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, 

, , . 

.  
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. « » -
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:
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« », , « »

, . 
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.  

(400 )

. . . (1978)

- , , 

, , . , 

. 

( ) , , 

, .  

, . 

, 

(100-300 ). 

.   

. 

, 

, 
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. , , 

, ( , 1992).   
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( . 15)
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( . 14) , 
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, -

. , 

-

, 
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–

. :
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, , 

( ).  
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). 

, – . 

, . 
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9. 
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, , 

, . 

. 

, 

- . 

. , 

, – , 

. 

, , . 

, . 

– .  

, 

:

1. -

, 

;

2.

;

3.

– ;

4. , 

;
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5.

. 

- ( )

. 

. 

. 

.  

: ( ), 

( ), 

. 

, 

.  

. 

. 

, , . . 

. , , 

. 

, 

–

( ).  

, 

. 

. 

20-30

. 

. 
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, . 

.  

. 

1. . 

2. - - . 

3. . 

4. . 

5. . 

: ) , )

, )

( ).  

. 

1. ( : . 

2. – : / . 

3. : . 

.  

, -

( - ), 

: , . –

, , , 

. – , 

( )
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, . 
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– , 
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, . 

. , 
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, 

, 

. 

. . 

: (20%), , 

(60%), , (10%)

, (10%). 

: 20%, 

, , 

. , 

. , 

, 

. 

. 

: , 
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, , 

, , 
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. , 

, :

- 20%, - 60%, - 10%, 

- 10%. , 

, 

.  

, 

, (

)

, . 

( ), 

. 

. 
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.  
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, , . 

- . 

. 
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, , . 

.  
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- , 

. 

, 

( , 2012). 

, 

.  

, 

. 

-

, 

. 

, 

( , 1995; , 2010).  

. « », 

« ». 

« » , 

« ». –

: , 

, , . 

, . .

( , 1990), . 
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, 

. , , 
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:
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( , 2012).    
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, . 

- , . , 
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, 

, , 

, ( , 1945).  
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. 
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. 

.  

. 

, ( ) -

, 

. 

, –

. 

, – , 

, . 

: , . 

, 

. 

90-99% ( , 

, 1992). 
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.  
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( . 

6). 
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, 

( .7). 

, 

. 

, 

.  

6

( )

, /, 

/

- 59,7 5,1 27,7 59,2 151,7

. 

150 6,2 28,5 84,9 269,6

-

  

300 10,8 26.9 156,6 494,3

. 350 12,7 20,8 248,6 632,1

- 400 16,8 17,4 321,4 755,6

. . 25 15 5,3 720,0 765,3

. . . 

. . 

20 12,7 5,0 763,1 800,8

- . 

. 

13 12,1 4,7 179,0 208,8

. . 

. . 

4,2 3,4 3,8 62 73,4

- 520 26,5 0,6 230,1 777,2
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7

( )

, 

/

, 

/

, 

/

, 

. , 

1 500 250 760 1991,9 1513.84

2

. 

350 270 620 523.9 324.82

3 300 200 500 1263,4 631.70

4 , , 25 740 765 3429,0 2623.18

5 60 70 130 453,4 58.94

6 4 70 74 5057,0 374.22

    12718,6 5526.70

(500 / )

( ), (4 / ) – . 

(740 / ) , (70 / )

. 

(765 760 / ), (74

/ ). (5057 . ), 

– (523,9 453,4

. ). 

: – 2623,18 , – 1513, 84

, – 631,70 , – 374,22 , – 324,82 , 

– 58,94 .  
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