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.

  

:

§  ( Q );
§  ( )

 ( );
§

  (  .  , , ) ;

§  (nc  (tc);
§  (η ) .

     :
1. :

T = [N - (N + N + N .)] •  t •  N • η,     

: N -  ,  

N - , 

N - , 

N .-
, 

t -  , 

N - , 

η -         

2. 
:

Q = (K •  K • •  T )/1000 , 

: KA - ,  

-  ( ) ,  

- , 



10

 :  ( )  ( )

.

3.
 ( )  :

Q = Q • 100 / B  ,  

: - , %

4. , 
:     1-

1 2 3 4 5

% % % % % % %

I

II Q 1 q 2 q 3 q II QII

III

IV

V

- 10
0

∑
Q

= ∑ + ∑ + ∑ + ∑ + ∑ Q

1-

2- .
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Q  = ∑Q ·  /100;  q = Q · 1 /100;  q = Q · 2/100;  q = Q · 3/100

    
:

           I= + (1,0-:-1,5)%;    II= %;     III= - (1,0-:-2,0)%;

          IV = - (2,0-:-2,5)%;    V. = (qV. ·100)/qV. %;

 II-   :

QII = ∑Q · II /100

5.    ( ) :
 2-

         

 %  %  %  %  %  % 

I

II X QT 1 qa 2 q 3 q

III

IV

V

- 100 ∑Q = ∑Q + ∑Q + ∑Q + ∑Q + ∑Q

 : =QT 100/∑Q ;     q =QT x1/100;     q =QT x2/100; ;       q =QT x3/100;

:  1 , 2 , 3 , 4  5 -   

” .
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6. :
 3-

%  %  %  %  %  % 

I

II  Q  Q    Q  Q  Q

III

IV

V

- 100 ∑Q = ∑Q + ∑Q + ∑Q + ∑Q + ∑Q

:

=100- ) , %

- ,  ,  ,  -

” .

7. :

I II III IV V
1 . . QI QII QIII QIV QV Q

T1 T2 T3 T4 T5 ∑T

3 1 2 3 4 5 .

   4 % 1 2 3 4 5
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:

n = Qn• ∑T / Q    ;

:

= Q /∑T   ;

:

1= Q1 / T  / ;   2 = ; /  ;

3= . - (1,5-:-2,0) /  ; 4= 5= . - (3,5-:-4,0)

 8.       :
5-

I II III IV V

1 . . QI QII QIII QIV QV Q

2

3 . . . . . .

4 . 1 2 3 4 5 .

5 . . QI QII QIII QIV QV ∑Q

6 .   . . QI QII QIII QIV QV ∑Q
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7

TI TII TIII TIV TV ∑T

:

1= .+ (1,2-:-1,5) /  ; 2 = ; /  ;

        3= . - (1,5-:-2,0)  ;       4= . - (2,5-:-3,0)  ;

5= QV·1000/( • • V )  ;

9.   

   6-

  

,

-

,
.

,
% ,

,

,

∑Q  Q ∑Q - Q Q

 Q  Q  Q - Q

      - ∑ - ∑ ∑ Q Q

  :

=∑Q • 1000/ • ,   

  :

Q = ∑Q • /100 ,    
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 25-
30% .

10. .
7-

.

1 ,   1 1

2 

3  G  G  G  G

4 ∑Q QA Q ∑Q

5 

) 

) n n n n

6 ∑N ∑N ∑N ∑N

7- :

     =∑Q / T,   ;    =QA / T,  /  ;

      n = / G ,  ; ∑N = ∑Q / G ; ∑N = QA / GA ;
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11. :

8-

1 ·t ·t ·n ∑Q

2 :
-
-

QA

Q
3 :

) Q
∑Q

4 ∑Q
: ∑ξ ∑G ∑Q

8- :
= ∑Q / T ,   ; ξ = • tc ; G = ξ • nc ;

12.
:

9-

%
)

1 15.09-
30.09

20 Q 11 G q =G •11 Q - q =Q1

2 01.10-
15.10

35 11
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3 16.10-
31.10

30 12

4 01.11-
15.11

15 11

100 ∑Q 45 G ∑ q Q

 (Q ) 20-30% ,
.

13.     

13.1  20÷30 ,

.

:

n = Qmax •  (25-:-30) /100 • V ,   

      :  V -  ( : 24  54  8  3),      
 ( V = 600÷750 ) .

13.2.  70-:-75 - ,
:

n = Qmax •  (70÷75) /100 • V ,   

      : V -  ( : 14  25 2)  ( ) 

 (V = 150-:-400 )

14. 

      “ ”

:
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F = Q •1000 / H •Υ • ρ ,     2

: Q - ,  

H -  ( =2,5 ),

Υ -  ( Υ = 0,8-0,85 )

ρ -   (ρ =350 2)

15. 

 3-:-5 

:

f = k(Q •1000) / H • Υ • ρ ,    2

  : Q -

      ,  ;

k -   (k =2÷5)

-  ( =2÷3  )

16.   

:

f  = { k • ( N +N + N ) • a • b/h • j • ϕ } • β ,  2

k -   

N -  c ;

N - ;

N - ;

- ,  

- ,  
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h -   ,  

j - ;

ϕ -  (ϕ=0,9)

β- , 

  ;

II.2.   

, 

, . . 

. , ,

. 

. 

. 

. (1. ).

II.3. 
  

, , 

- . 

.

, , 

. . 

. 

. . 

. 

, , .



20

                   1. . 

II.4. -

-

(2. ). , 

(3. ).

. , .

        .

. .   

.



21

2. . 

. -

, 

, .

. .

.

. , 

.   . 

. 

. .

, ,



22

  . 

.

3. . 

II.4.1.         
  

       

, 

  .

, , 



23

. , 

 2007  “ ” 

,  “Paxtasanoat ilmiy markazi”

 “ ” 

.

:

-  ( );

-  ( );

-  ( );

-  ( );
-  ( );
-  ( ).

, 

.

      

, 

, 

.

:

%100
100

......
100100

21 ⋅













 −






 −






 −−= nKIKIKII

: 1, 2,... n –

    ,%



24

:

%100100
11

21 ⋅=⋅
−

=
C
C

C
CCK n

m

: 1, 2, -  ( ) 

                             , %

   n -  ( ) ,%

, 

  - , 

 ( ) .

:  IXK 

, 

(IXK) 1 , 

2 :

K2 = K1 - (K1 / 100) k;   k = (25÷30) %
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 ( ) 

, :

- , .

- 1),  ( 1).

-  ( ) .

      :
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1.

, 

(4. ):

4. . 

1.1. –
:
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......
100100

21 ⋅
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K
K

⋅−

−⋅⋅
=

1

1
2 10000

)100(100
      %

1 – ,

5.
:









⋅

+
⋅= 10022α       %

: α -   

,   

α=1,25÷1,5; α=1,15÷1,3

–      , %.

6.  .    
 ( ):

−

−
=

10000
)100(100 %

 ( ),   

.
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6. .         

7. . 
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II.5.1.

  , 

.

.

.

, 

.

:

- ), , 

(q ).

-  ( l ),

 (d ) 

 (L ).

:

1.
.

            d   q                  q     q

      =3

                   L   l                 l

10. .       .
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2.   :

Q  = K  * q  ;       3

:   - , .

 q - , 3 .

3.    ( , , ,..)  
:

V = Q  / f ,  V = Q -q1 / f ,...    V  = Q -q1-q2 / f ;

: f -   
,  2.

3.     :

h ,i = β• γ •li •{U •V2
i } : f •2 g   .

: β -     
:

β = 0,0039 + 0,0021/ V + 0,00034/ U + 0,00088 / VU

γ - , (γ=1,2 3 );

      l - , ;

 U - ,  (U=πR);

   f - , 2. (f= π R2 )

4.     :

= h .1 + h .2 +...... + h .n  . .

5.
    :

h = (ξ •γ •V2 : 2 g) •K     . .

: ξ - , ξ= 0,2-:-0,3
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           V - ,  ;

           V = q / fc ,   ;    fc = 0,0123  2 ( -130  )

γ - , γ =1,2   3 .

6.   :

H =  h •K        . .

7. :

    = H  + H   ,   .

8   
:

N = Q •H  / 102 η    .             ( 13 )

: η - , ( η = 0,5÷ 0,7).

9. , (Q ),  ( ),
   (N) .-   

   .

II. 6.    
(11 ). 

. , .

, 

.

. 

, .

, .

, .
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. 

(12. )

11. .   

12. .       
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II.7. 
 ( ) 

(13. ) .

  ,  ( )

. 

,

- .   

. 

. (14. ).

,

.  ( )

, , 

. ,

, 

.

II.7.1. 

                 

.   

    ,    

  ,   

             .   

  

)  .

      ,     5000 ,

.
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     1000 

    (400 )   .

           

     . 

    

,      .

13. . 
)

) 
.

) 0,00 
) 
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     , ,

      

.

14. . 
      :

-         
2

-         d, 

-   F  , 2

-     , 

- η.

- :

-  ( )  Vi, 
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-       pi , 2

-  ( )      G,  .

-  ( )      W, %.

    :

1.  ( )    
:

    Pi = pi (f /F  ) η    2

:   pi - ,  2

  f  - , 2

  F  -   , 2

η - .

1. :

   ).  W = 7%,  i = 1.0÷12,0 2   :

γi = (288 – 23 Ρ ) Ρ   3

   ).  W = 7%,  i = 12,5÷ 300 2     :

γi = {6800/44-W}·3 Ρ    3

3.  G = onst. ,   
  -   :

Vi = G / γi     3

4. -       F  = onst. -
          :

hi = Vi / F     
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5.     H = onst. , 
  -       

   :

 h i = H - hi    

6.     
  :

Q i = f  h i     

7.         
  :

Qi = q1 + q2 + ...... +qn

8. 

:

ti = Q i / Qi    .( )

9.   :

 = t1 + t2 + ...... +tn        .

10.    ( )   
    :

  =  + t  + t  + t  + t  + t  + t  + t     .

  :

     t = 4 , -   .

     t = 55 .

     t   = 6 ; -   .

     t  = 5 ;       .

     t  = 4 ; - .

     t  = 3 ; .
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     t = 10 -       )   
.

II.8.

,

, - ,

, 

, .

15. .    
                     

, 

, 

 “ ” . 
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, ,

, ,  ( )
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. , 

, , 

-
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,   
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.

).   

  

.
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, , . 

: , ,

.

, 

.

III.1. 
:

-
;

- –100-105 0 ,

—65 ÷ 85 0 , —55 ÷ 60 0 .

- ,

.

-

.

-

.

III.1.1.

, 

.

: 

- q ; - q ;  
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- q1; - q2;

- q3; - q4.

1- .  

, 1) q =G /L ; L - ,

G - .

2)
602

/ 21
.

τ
∗

+
==

L
GG

LGq

-G

-P , –Q0 -G

.
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:

/R ;

- .

R - .

2-
:

2
)(

)
2

(
2

1
211

aXq
l

aXlqXRM AXA
−

−+−∗∗−∗=

III.1.2.

2- .  
1- , 2- , 3- , 4-

: 

- ;   - ; -

Q0; - G .
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:

n
NKd =

-

.

≤τ 36,3 2 , 

=11 .

. : I-I

, II-II III-III, IV-IV . 

:

i
i

i

i
i W

M
W
M max; == τσ

i

ii

W
MM 22 + - .

M i- i .

Wi, W i- i   

- .

.

τ
τ

τ
σ
σ

τσ
0

0
0

0 ; =n

: min0

00

22
00

0 n
nn

nnn ≥
+

⋅
=

τσ

τσ
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.3 
Bσ

σ 0 =0,6, n0min=1,4÷ 1,8 c

, nmin
=2,5 ÷3 .

, min0220 n
nn

nnn ≥
+

⋅
=

τσ

τσ

,

, nnin=2 ÷ 2,5 .

, 

.   ,

     12 ÷15  , 

.  1190 . 

.

,

0,25 2 ≤ 1 ≤ 0,33 2 ( 2- ).

, -

,  2 ,

Rr
Rr

EE
EEPC

+
⋅

⋅
+

⋅
−

⋅=
21

21
2142

π
µ

- .

R - . µ - .



48

3- 

, 

12

2

2
0

2
1 =+

C
y

P
P

P0- , =0 .

:

∫∫
+

−

+

−

=−=
c

c

c

c

Pdy
C
yPdyP 2

2

01 1

,

cPP

c
yarkcycy

C
P c

c

π
π 2;

2

sin
2

0
0

2220

==

+− ∫
+

−

Rr
rR

EE
EEPP ⋅

⋅
+

⋅
−

=
21

21
20 )1( µπ

E1=E1=E µ =0,3 , :
Rr

rRPE +
= 418,00σ

,
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k

PEP
ρ

σ 418,00max ==
rR

Rr
k +

=ρ

, kρ -

.

,
k

PE
ρ

τ 142,0max =

τ , 

. 0<1.67[ σ ] . 

:

                        IP = T / P, ( - ).

, d=TH(l50÷200); ,

d=TH/(30÷40)- .

III.1.3.

. 

, . 

.

4 - . 
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4 - , β

.

,  « » . 

 «X» - .

X

∫ ∫ =⋅===
F

yx SrrdSrdFyJJ 222 )cos( πββ

r S- .

:

SrWW yx
2π== : β

π
σ cos2Sr

My
J x

−==

0== βπβ : Sr 2π
σ =

- q

∫ ===
β

β
π

ββ
0

sincos
r

QSrdr
J
QS

J
Qq ii

x

x
x

x

Sx-

.

III.2.     

:
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-

.

- , 

.

-

.

-

.

- .

III.2.1.

. : 25, 30, 40,

50 . – 200,

250, 300, 400 .

:

νρ KahV
Ql

**)(*3600 +
=

5 – . 
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, Q- , , V- , ,

h- , h = (,05 ÷ 0,06) . -

. = (0,016÷0,018) . ρ-

, 3. Kv-

, Kv=0,5.

III.2.2.

. ,

. 6-

.

:

PCQ +=        N=Q*Cosβ          S=Q*Sinβ

gR
RgRftg

−∗
−∗∗

= 2

2

ω
ω

α

α .
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