
76

a - a2+ a 

a. a2+ a

,  L- a a2+-

a. a2+ a

, . 

, x a .

. 18. xa

,  L- a2+ a 

a2+ a,

a2+

a,  [ a2+]i. a2+

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com

http://www.abbyy.com/buy
http://www.abbyy.com/buy


77

x

. , xa

a a

x .

a2+  L- a2+

 [Ca2+]i  

x a. 

a2+ a x 

x a2+  (

a2+ a2+). , 

, .

a2+ a2+

,  [ a2+]i, a2+

(spark - a). 

a2+ . 

a L- a a2+

a2+ ,  [ a2+]i.

XA

a2+ - [ a2+]i, 

x . 

a2+  10-7  (

)  10-5 .

, 

, a 

. 

 a a a . 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com

http://www.abbyy.com/buy
http://www.abbyy.com/buy


78

a , x 

.

a A

xa . x

 ( . 19.) a 5 . a a

 a a a 

a ,  a

 (A ).  A a ax

” . a

a  45  a a 

a.

a2+ , 

a x a 

. 19. x 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com

http://www.abbyy.com/buy
http://www.abbyy.com/buy


79

 1.  A .  A

a a  a , 

a  a a. ax

 - a a.

 2.  A .  A a A

 ( ) a, a 

. a a a “ ”, .

 900 x 

x . , a

a 11  a a a a 

a a a. ax

 - a a.

 3. a. a

a  a a. 

a a -A -

 a .

 4. a a.

a a 

, a a 

 450  a a a  11 

a. ,  a a 

a, .

 5.  A .  A a 

 a . a

a  450

.  A

x , a  A .

a a a

a A . , a a  A

 A . 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com

http://www.abbyy.com/buy
http://www.abbyy.com/buy


80

a A  - . a

xa , ax 

, 

 ( a A ).

x

a .

, x

, : 1) a2+

, 2) ax a2+

 3) a2+ a

a2+ .

a2+ . x

, a2+  ( .

17): 1)  Na+/Ca2+ a, 

 [Ca2+]i  2)  a2+ a

  , x x

[Ca2+]i. 

a2+. a 

, , , a2+

 [Ca2+]i . 

, x ) a2+, 

 L- a2+ , .

ax a2+ .

a2+, ,

a2+ a.

 a a2+ a 

- 

a, . ax

a , 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com

http://www.abbyy.com/buy
http://www.abbyy.com/buy


81

, 

Ca2+ . a 

a, x 

a2+ . , a 

x a a

a2+ , a2+ .

, 

. , x 

a, a2+

.

a  A x

,  a 1-a x  ( ,

,  A), 

.

a2+ a . ,  [Ca]i , a2+

a,  a a 

a a . 1-a  a

a I, , 

, a2+ a .

, ,

a  [Ca 2+]i.

a, a a, 

a - 

.  3.2). a 

 -  - [Ca2+]i .

a - 

 a ,  -

 a .

, . ,

a  [Ca2+]i,

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com

http://www.abbyy.com/buy
http://www.abbyy.com/buy


82

   -  a2+ ,  Na- a

,  a2+ .

1.  a .  ( , a

) a 1-a , a

Gs a  G- a. A

. x, 

a ( ) a A, 

a ( . 2.3.). x,  L- a a2+

, .  a2+

,  [ a2+ ]i   .

2. . a 

 Na-K , ,

 Na+ ([Na+]i). 

 Na- a a,  [ a2+]i

. xa

x  -  Na+

a2+.

3. a2+.

a2+ [ a2+]  [ a2+]i ,

, a, . x,

a a  Na+ a a2+.

x, x x, , 

a2+  L- a2+ .

4.  Na+. a Na+

 Na- a a,  [ a2+]i ,  

, a.

5. a .

x , a2+

,  [Ca]i .

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com

http://www.abbyy.com/buy
http://www.abbyy.com/buy


83

 a . , 

a, a2+.

1. a2+ .  L- a a2+ , 

,  - a2+, 

. ,  [ a2+]i

a.

2. a2+.  [ a2+] ,

,  [ a2+]i x xa  - 

a2+  Na- a , a2+  L-

a2+ .

3. Na+.

 Na+ ([Na+] )  Na- a a, , 

, [ a2+]i .

6.5. A

a 

. a a 

 ( a)  

a) , x 

.

– xa x x

, . 

a – a, , :

        60 

 ( ) = ________________

,  75 

a 0,8  800 .

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com

http://www.abbyy.com/buy
http://www.abbyy.com/buy


84

A A

a x

. , 

, x x – . 

a a –

a, a a 

a 

a.

– a. 

x

. x 

a . a , ,

, a . 

,

.

a , ,

. , a . 

,  4

.

1. a a .  -

 - , a  -  - .

2. . , 

a .

3. a a.  ( ) 

, a  ( )- .

4. .

, 

a a  ( . 20). ,

 2

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com

http://www.abbyy.com/buy
http://www.abbyy.com/buy


85

 3 ) ,  1  4

) - .

a 4. a

a

–

–

.

.

,

.

1

1

1

a

a

a

           (

).

2 a

–

-

).

).

3

3

a

a

).

4 a

x

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com

http://www.abbyy.com/buy
http://www.abbyy.com/buy


86

x  75  (

a 0,8  = 800 ), a 

 0,3  300 , a a - 0,5  500 . 

x , , 

a, 

, a . 

a 

.

. 20.  x a 

a ax 

a.  a . 21 a

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com

http://www.abbyy.com/buy
http://www.abbyy.com/buy


87

ax, a

. 

a ( . . 4.), 

:

. A  1.

.  2.

.  3.

. A  4.

a x  ( . 21) 

a. x x  1 -

.

, a   

, x 

. ,

 ( . 21).

 ( a  1).

a , 

; a 

. 

, x ax, .

ax, x

, . a

.

a , 

.

a  (  1). a 

a .

.

, 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com

http://www.abbyy.com/buy
http://www.abbyy.com/buy


88

,   20% 

a. x a a 

 40%. 

 0 ( )  5-8 . . 

a .

. 21. a 

a

 ( a 2).

a  QRS, . a.

, , 

. A a . ,

, ,  a

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com

http://www.abbyy.com/buy
http://www.abbyy.com/buy


89

.  60-70

. ., a    25-30 . . a

a , 

. 

 a , 

.

 ( a 3).  a a

a .  x a  3 - 

 - ax , 

 a . ,

 a , a . 

 -

a ax .  3 -

 - a , 

ax  a . a  3 

 70  50 .

 ( a 4).

 a

a a  (

).  a a

a. a  a a , . ,

 a ,  a . 

a  a a  («

»)  (  dikr s -«

»). 

, 

.  0 .

 (  1). a

, 

 ( . 3.18.), . 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com

http://www.abbyy.com/buy
http://www.abbyy.com/buy


90

a . 

, ,

.

, 

a. , a 

. ,

, , a a 

.

a.

a, a x , , x 

,  a . 

 a  xa  xa ,

a  500 , 

. 

x  “ ” . , x

x x , a x 

, x , x- .

, a a

a, 

a), x  ( ,

a), a x x

a. x

, 

, . a , 

x .

, a  -

. x ax , 

, 

Clic
k h

ere
 to

 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com
Clic

k h
ere

 to
 buy

A
BB

YY PDF Transformer 2.0

www.ABBYY.com

http://www.abbyy.com/buy
http://www.abbyy.com/buy

