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.
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.
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.
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µ .
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µ .
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µ µ .

 13 µ µ : [ :  13.00]

µ µ µ µ µ
µ µ µ

µ
 µ µ µ µ µ

.

: µ µ µ
µ µ  µ  30/6/1984 ( µ  144/90 

107/03). 

 15 µ : [ :  15.00] 

µ µ µ µ
µ µ .   
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µ .
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,
,  5 µ .

µ .
, µ

 ( . µ :
).

.
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 1 µ ,    0.5 µ
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 20 µ ,  5.0 µ
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.
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 µ  µ
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1. µ
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2. µ , ,
3. , µ µ
4.  µ µ , µ
5. µ ,  µ .
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.
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µ .
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.
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.
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.
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µ µ µ  µ µ
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.
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µµ .
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, µ .
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 µ .
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µ ,
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:
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.
) µ , µ
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 µ .
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, µ  µ , ,
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 ( . µ ).

,
  (5) µ µ µ .
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µ .

 - 
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.
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Blanking Interval (V.B.I.) µ ,  µ
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µ
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µ .
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µ , µ  µ µ .
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) ) « » ) « »
)  µ µ µ

2.  µ  µ .
3. µ µ  ( ).

4. µ µ
µ .

5. ,

µ  ( .  15) . . . . . . (  15). 
   

, 18  2006 
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µ .
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. 1558/1985 (  137
) . 1, 2  21 . 2  22 . 3475/06  (  146/ ) , 

 ,  . 
2. µ µ  (  27/2006). 
3. µ

µ , µ :

 1 

1. µ  2006 
µ µ  µ  µ ,

µ .
2. µ , µ , , µ

 -  µ µ -
µ  µ  4  5 .

 2 

1. µ µ  µ
µ µ  2006 :
  60  
  70 
  01 
  02 
  03 µ
  04 
  05 
  06 
  07 µ
  08 µ
  09 µ
  10 
  11 
  13 µ µ
  15 µ

2. µ ,
 5 / / µ /

,  4 , µ
:

. 02 , µ  (
 5 ),  (3) µ : )

µµ , )  ( ) .
’

, µ .
. 04 , , µ  (

 5 ), µ :
, µ , µ µ

µ  ( , µ , - ),  µ
 «  µ µ », µ µ ,
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µ  « µ  µ µ », µ  µ
4. µ ,  « µ  µ µ » 04.02 µ

04.04 04.01 04.03 
µ . µ .

04 ,  70% 
30%. , ,  70%  µ µ

 ( , µ , , - )  30%, 
 µ µ .

 µ µ .

 3 
µ µ

1. µ µ
µ µ  ( µ

),  4  5, ,
 (4) .

2. µ  µ , µ ,
µ µ .

 4 
µ

µ µ µ ,
, .

µ µ ,
:

.
                                

).
 60 

µ µµ  ( . . . .
304/13-03-03). 

1. : µµ µ .
2. µ : µµ µ µ .
3. : µµ µ .
4.  - µ : µµ µ µ

.
5. : µµ µ .

). µ
 70 

.
µ µµ µ .      

1. , µ
µµ  ( . . . .  303/13-03-03) 

. [  ( ) ,
, , , , ].

2. . . , µ .
3. . . µ -

. µ µ .
4. µ , µ , µ  µ .
5. µµ , µµ , µµ µ .
6. µ - : µ .
7. . µ

.
8.  µ µ - .
9. .  (

, µ , µ , , µ ).
10. µ . µ µ .

µ .
11. . µ

 ( ).
12. µµ . µ  – 

 µ µ .
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.  µ  µ µ , µ
µ , µ  µ  ( , µ ).

.
µ µ µµ

 ( ) µµ  ( ) µ  ( . . .
.  303/13-03-03). 

1. µ .
2. µ - µ .
3. µ  ( , , µ µ , µ  µ ,

µ µ ).
4.  (µ , µ , , , , ).
5. µ :  ( µ µ , µ µ

µ ).
6. : µ .
7. .
8. , - .

.
µ µµ  ( )

µµ  ( ) µ µ , ( . . . .
 304/13-03-03)  – µ µ ,

µ µ ,
µ µ  µ  µ µ µ :

1. µ µ µ  ( µ  - µ ,
µ  - µ µ ,  -  – µ ,

µ - µ ,  - , ).
2. µ  (  µ ,  - µ ,  - ,

, ).
3.  ( , - ,  - , µ ), µ  - µ

µ , µ µ  - µ ,  - µ ,  - 
µ .

4. µ  ( - -  - µ , ,
).

.

 01 

. , µ µ  µ µ
µ , µµ .

. µ µ :
.  – µ
1. .
2. .
3. µ  ( ).

.
1. µ .
2. µ .
3. µµ

.
4. µ .
5.

( - ).
6. µ .
7. : µ µ µ .

. µ µ

1. µ .

2. .

3. .

4. .

5. µ .

6. .
. µ µ
1. µ µ  ( ).
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2. µ .
3. µ.
4. µ  – .
5. µ .

 02

.
. :

. :

1. µµ , µ
µ µµ µ  (  /  303 /2003  304 /2003) 

 (  / ,  131 /2002). 

2. µµ :

µµ .

 ( ).

: µ , , ,  ( ).
3. µµ , µ .
4.  µ µ µ

, .
. , µ µ µµ

 µ .
. µ µ :

. µ  µ :
µ : . , .

. µ :

1.  : 

2.  « »: µ .

3. µ : .
. µ

.
. :
1.  µ µ

µ  µ µµ µ  ( / ,  303 /2003 
 304 /2003)  (  / ,  131  /2002).  

2. µ ,
µµ  µ µ  « » µ

(  / ,  303  /2003  304 /2003)  « - »  (  / ,
 131  /2002).   

3. µµ  ( ,
, , ).

4. µ µ  ( )
µ :

µ :  1.  µ ,   2.  ,   3.  .
: µ : 1. µ µ  µ  µ , 2. , 3. 

 µ ;, 4.  , 5.  µ
, 6.  µ  µ , 7. µ.

:  «154 µ »  « µ ».
: µ µ .

.
µ :

1.    µ µ .  (323 . .).
2.   µ  (1054) 

µ  (1453). 
3.     20 .

 03 µ

µ µ :
.
1. µ  R µ µ , µ µ µ ,

µ µ , µ  µ µ ,  - µ .
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2. µ µ , µ , µ  & ,
µ µ µ , µ µ µ µ ,

.
3. µ µ .
4. , µµ µ .
5. µ  C  µ µ ,  µ , µ  µ , µ

µ  µ ,  z  = , C, µ  C. 
.
1. µ , .
2. µ .
3. µ  (  –  - µ  µ  - µ

µ  - ).
4. µ  ( µ µ  – µ µ

µ – µ  –  –  µ µ
µ µµ  1  – µ µ ).

.
1. .
2. µ  ( µ  /  - 

µ  /  – µ  – µ
).

3. .
4. µµ µ .
5. µµ .

.
1. µ - µ .
2.  ( µ  µ µ  – µ µ

 – µ ).
3.  ( µ  –  – µ ).
4. µ µ , µ , µ  Bernoulli.  

. µ
1. µ µ µ , , .
2. , µµ , µ µ .
3. µ , µ , µ , µ .
4. µ , , µ .
5. , , , µ .
. µ

1. µ , µ , µ µ .
2. , , µ , µ .
3. , , , .
4. x

2
+ xy+ y

2
+ x+Ey+Z=0. 

 04.01 

1.  (  µ µ )
µ µ :

. :

 µ .

. µ .

 –  – µ  - .

µ  – µ  –  -  –  µ  – µ µ .

µ  ( µ  – 
 – µ  –  – 

 – ) – µ  – µ µ
µ  – µ  – µ .

.

 – µ  ( µ  –  – 
µ  – µ –  – µ  – 

).

µ µ  –  – .
.

-  –  –  –  –  – µ µµ
 –  Bernoulli – µ - µ  ( - µ

Poiseille).
. µ

 - µ  – µ  – µ µ  - µ µ  – µ
µµ  µ  –  Huygen - , ,  – µ µ  – µ



 19

µ  - µ  – 
µ  – µ µ  – µ  Doppler. 

. µ µ
- µ µ µ  – µ µ µ  - µ  – 

µ  –  –  - µ µ  – µ – 1 µ µ µ  - 
 µ  - µ  µ  –  µ  –  µ  - 

µ  –  - µ  –  µ
 – µ µ  – µ  – µ µ  – 

µ  Maxwell-Boltzmann –  Van der Waals– µ  µ  2 µ µ
µ  –  Carnot –  µ µ  –  –
- , µ .

. µ µ
- µ  Coulomb – , µ , µ  – ( ,

µ , µ ). - µ µ  – µ  Gauss – 
µ  – ,  –  µ  – 

µ  –  – µ  – µ  OHM – 
µ µ  – 

µ  – µ  – µ  -  Kirchhoff – 
µ µ  RC – µ  - ,  µ
 – µ  Oesterd – µ  Biot-Savart – µ  Ampere – 

( , µµ  µ , ) –  – µ  Gauss 
µ - µ  µ  – µ  Laplace – µ  Lorenz – µ
µ  – µ µ  µ  - µ  Hall – µ

 –  – µ  Faraday  – µ
µ  –  Lenz – µ  – µ  – 

µ . – µ  Eddy –  Maxwell – 
µ µ  R,L  – µ µ  – µ µ µ

. – µ µ  - µ – µ
µ  – µ µ  – µ .

.
1.  –  –  – 

µ  –  –  Fermat –  – –
µ  – µ µ  Young –  – µµ

 – µ µ .
.

2. µ µ  – µ  Michelson-Morley -  – 
 –  µ  –  – µ µ  Lorenz – 

µ  –  – µ  Doppler – µ  – µ
.

.

 µ µ  – µ  - µ  Compton – µ  Bohr – µ
µ  – µ µ  –  Schrödinger –  – µ

µ  – µ µ µ  – µ
 – µ .

. µ , µ µ

µ  – µ µ  – µ  –  spin 
 –  Pauli – µ µ µ  – ,

µ  – Lasers – µ µ  –  – 
 µ  - µ  µ , µ µ .

. µ
3.  – µ  –  BCS 

(Bardeen,Cooper  Schrieffer) – µ  –  – µ
 Josephon – µ µ .

.

µ  –  -  µ  –  – 
 –  -  – .

. µ µ

µ  –  – µ  – µ
µ  – µ  – µ  (Standard)   – µ µ .

2.  ( µ  µ µ 04.02 µ
04.04 04).

µ  (
µ µ ),  ( ):

 . :
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        - .
. :

       -  Bernoulli - µ  ( - µ  Poiseille). 
. µ µ :

- µ  Eddy – µ .
. :

- µ µ  – µ  Michelson-Morley -  – 
 –  µ  –  – µ µ  Lorenz – µ  – 

 – µ  Doppler – µ  – µ
.

. :
- µ µ µ  – µ  – µ

.
. µ :

-  – µ  –  BCS(Bardeen,Cooper 
 Schrieffer) – µ  –  – µ  Josephon – 

µ µ .
. µ µ :

- µ  –  – µ  – µ
µ  – µ  – µ  (Standard)   – µ µ .

 04.02 µ

1.  (  µ µ µ )
µ µ :

. :
1. µ , .
2. µ µ .
3. , .
4. µ .
5. µ , µ µ .
6. µ  µ  µ .
7. , µ  µ .
8. µ µ .

. µ µ :
1. µ , µ µ .
2. µ  s,p,d,f , µ .
3.  Lewis. 
4.  VSEPR. 
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. µ  – :
1. µ .
2. µ .

. µ µ  - µ :
1. µ µ .
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3. µ .

. µ µ  – µ µ :
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2. µ µ µ µ µ .
3. µ µ µ .
4. , µ .
. , , , :
1. µ ,  Arrhenius  Brönsted - Lowry. 
2. µ .
3. , , , .
4. , , .

. µ :
1. .
2. µ  µ µ .
3. .

. µ :
1. µ µ .
2. .
3. µ ,  Le Chatelier. 
4. µ , µ µ  - .
5. µ -pH.
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8. - µ .
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.  – µ :
1. µ , - .
2. .
3. , µ .
4. .

. µ :
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2.  µ .
3. µ  µ µ .
4.  µ .
. µ µ :
1. , µµ , , .
2.  ( , , ,

).
3. µ , , µ , .

. µ :
1. µ - µ - µ .
2. µ  ( µ µ ).
3. .
4.  - µ .
5.  ( , , , ). 
6. , .
7. , .
8. .
9. .
10. µ  µ  ( , , , ).
11. µ - , µ .
12.  µ µ .
. µ :
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2. .
3. .

2.  ( µ  µ µ 04.01
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. µ µ :
1.  VSEPR. 
2. µ .
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2. .
3. µ .
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3. .
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:
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8. .
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11. 
12. µ .
13. .
14.  –  – .
15. .
16.  µ .
17. µ  - µ µ .
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19. µ .
20. .
21. µ , µ µ µ .
22. .
23.  – .
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. µ  (1000-1200 )
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5. .
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. µ
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2. µ  ( µ µ ,
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3. µ µ .
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.
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.
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2. - , .
3. µ , / µ .

. µ
1. µ  µ µ  ( . . , , , µµ

.).
2.  ( , , µ .).
3. µ  ( . . , , µ , µ

µ .).
.

1.  ( . . , , .).
2. /  µ  ( . . .). 
3. .

. µ
1. , µ .
2. µ  ( . . µ µ , .). 

.
1. µ  ( µ µ ).
2. µ  ( . . , µ ,
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3. µ µ .

. µ µ  ( . .)
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2. ,  µ . ..
3. . .( . . , µ µ , .).
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.

 – .

 µ .

.

µ . -
.

.
1. , , µ .
2. ,  µ

µ .
.

1. µ : , , .
2. µ : , , µ .
3. : , µ .
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.
:  – , , ,

µ  (µ ).
.  ( )

, , , , µ , , ,
, µ , µ , , , , .

  13 µ  & µ

µ µ :
1. µ :

µ .

µ µ .

.

µ .
2. µ :

µ .

.

.

.
3.  ( )
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.
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.

 15 µ

µ µ :
1. µ µ .
2. .
3. µµ µ  - .
4. µ .
5.  - .
6.  - µ  -  – .
7. µ .
8.  - µ  - .

 5 
µ

1. µ  1) - µ  2) 

 µ :
) , µ  µ :

(i)
(ii)  µ µ .

) µ .
) µ µ µ .
)  µ µ µ

.
) µ  µ ’

.
2. µ µ  µ µ

:
)  µ µ

.
) µ .

:
. µ µ , µ  µ

, µ  µ ,  (
). :

1.  µ
 µ  ( µµ µ , ). 

2. µ :
   1) µ µ µ , µ

µ µ , µ  µ  µ µ ,
µ µ , µ -  µ , ,

, µ ,  µ
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µ  µ

   2) µ ,
, µ

µ , µ
µ .

µ  µ µ µ
µ µ

µ .
. µ
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.
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