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Microsoft Excel. 
 08 -

 350 
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;
– ;
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-
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-

Microsoft Excel -
-

.
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1. 

 XX 
 – -

. 

, 
.  1952 . 

,  2000 . 
 650. 

25–35 ,  350–400 . -
-

: 
,

.

 ( . 1).

. 1. :
1 – ; 2 – ; 3 – ; 4 – ;

5 – ; 6 – ; 7 – ;
8 – ; 9 – 
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, 
: , , 

.
 – , ; -

 (
).  ( )

, 
. -

 1–2 . -
, -
 0,8–1,0 3 -

. 

-
.

-

. 
-

, .
-

 ( ) -
.  ( -

) , 
 ( . 2).

: 
.  (

) 
.

 (MgO > 89%), 
(MgO > 42%, Cr2O3 > 15%)  (MgO > 65%,
Cr2O3 = 5–18%) . -

 300 . 
230  65 .

-
-

. 
920 . ,

 1120 .
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. 2.  370 

. 3.

 30  120 . 
, .

, 
, .

, -
. 

, 

. -
-

. -
.



10

. 3
. 
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-
 ( -

), -
. -

 (  360º)
 1,5  0,04 -1. 

- . 
160 , 

. -

, ,

. -
, -

.

, 
. -

 16  28 . 
: 
 ( . 4, 5).

. 4. :
1–3 – ; 4 – ; 5 – ;

6 – ; 7 – ; 8 – ; 9 – ; 10 – 
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. 5. :
1 – ; 2 – ; 3 – ;

4 – ; 5 –  ;
6 – ; 7 – 

-
, -

 (  500 ) . -

, -
.

-
 ( , -

, , .). , -
, -

, -
. 6.

, 
,  « » -

 ( . 7). 1
2 3 -

4. 
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 4–9 . 
 800–1000º 5 -

, . 
6, 

 100º -
 – -

7 8 9 -
. 10 -

11 12
13.

. 6. :
1 – ; 2 – ;

3–6 – ; 7 – ; 8 – ;
9 – ; 10 – ; 11 – ; 12 – ;

13 – ; 14 – ; 15 – ;
16 – ; 17 – ; 18 – 

; 19 – ; 20 – ; 21 – ;
22 – ; 23 – ; 24 – 
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. 7.  « » 

-
: 

-
, -

, , -
. -

 – .

,  1967–68 ., -
, , , -

, -
: .

-
 ( ): , 

 – .
 OBM, 

,  – LWS (  –
),  – Q-BOP ( ).  1980 . 

 40 
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. -
.

-
.
-

. -
, 

. 

. 
.

 XX 

-
, -

.  1977–78 .
-

.

 ( -

, 
, ),  ( -

, 
, ). -

, 
,  – -

: , , -
. 

.
-

: , -
. 

 – ,
.
-

:
– 

 70% 
;

– ,  99,5%
;
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– , 

;
– -

;
– -

,  MgO  CaO;
– 

;
– 
 ( );

–  ( -

);
– 

 ( -
);

– ,  ( -
): , , , -

-
-

;
– 

.

-
 ( , -

, , -
, ).

-
.

:
1. . 8) -

 ( ), -
,  

 ( ), . -

, , -
. -

.
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, ,  ( . 9)
 (30–60% ). 

, 
, ,

, -
 ( ).

 2–4 .

. 8. . 9. 

2.  ( . 10) -
.

, . -
, 

. , 
 4,0% , 0,5–0,8% , 0,8–1,2%

,  0,2%  0,04% . -
 1350 º .

 2–4 .
3. . 11) 

, -
. -

. -
 2–4 3/( ).

 4,8–0,8 
, 

-
,  3–4 -

. , , -
 – , , 
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, -
. 

1,0–1,5% , -
 ( -

).

. 10. . 11. 

:
– , , -
, -

;
– ;
– ;
– ;
– ;
– , 

;
– -

, 
.

, -

. 12  13.
-

, -
.

 12–20 .
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. 12. 
 (t) 

. 13. 
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4. , , -
. 14). , 

-
,  (« -

») , 
.  –

.
 4–6 .

, 
. 15).

. 14. . 15. 

:
– -

;
– -

-
;

– , 
-

, ;
– -

, .

, 
, .

 1–2 .
5. . . 15) -

 ( ). 
, 
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. -
, -

, -
, .

 4–9 .
6. . 16) 

-
-

.
 – 3–7 .

7. . 17) ,
.

 2–3 .

. 16. . 17. 

8.
, -

. 
 ( )

. 

. -
. -
.

-
 1–2 , -

 – 5–7 ,  –  30 ,  –
 20 ,  – 2–3 .
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 30–50 .

. 
-

: -
, -

, , ,
, -

, , , -
 ( ).

-
, -

, , 
, , .

. 
-

, -
.

-

, . -
, 

, 
. -

 Microsoft Excel.
-

, -
,  ( -

). 

. 
, -

. 

-
.

, . 

: . -
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-
, . 

. 
, , -

.
, 

. , 
, , 

 ( ) 
100%,  100 . 

, 
 100 -

.
, -

,  0º  (0  25º ). 
, -

, -
. 

,
.

, -
 0º , , 

-
 ( , ). , 

, 
 –  ( -

, ).
-
-

,  0º .
-

Microsoft Excel -
.

2. 

-
-

, 
. ,



24

.
, -

, , 
, , 

.
, -

 08  350 -
:  1390º  4,5% ,

0,7% Si, 0,2% Mn, 0,10% P  0,020% S; -
 1200 3 . -

, 
, -

, 
.

-
:

– ;
– ;
– ;
– ;
– ;
– -

;
– 

;
– ;
– -

;
– -

.

3. 

, -
-

: , .
-

 350 , , 
 350 . 
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, -
,  ( ), -

. 
, , 
.

 (
) -

. -
 08, 

 1050–60 ( . 1).
, , -

-

 0,025  0,015% .
, 

, , 
30%  (  22–28%). -

, -

.
 1

, %

C Si Mn P S

08 1050-60 0,05-0,12 0,17-0,37 0,35-0,65 0,035 0,040

08 1577-70 0,05-0,12 0,17-0,37 0,35-0,65 0,020 0,030

-
 (C, Si, Mn, P, S) -

. -
 ( , ) 

-
.

, 
 [C] . -

 08 –  0,05–0,12%.
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-
:  – 

(0,05–0,085%). 
 ( -

).
, -

, 
, -
.

, 
, -

, 
) -

.
,  [C] = 0,07%.

 (  75 –
85%). , 

-
 (

, ). 
 ( ).

, 78  7,0% .
, -

-
, : 

,  – 
 ( , .). 

, -
, , .

, 
, 

-
.  t

 – -
 t , -

 t :

t  = t  + t .
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, -

t  = 1539 – 80·[C] ,

 1539 – , º ;
[C]  – , %.

 ( . 2).
 [C]  = 0,07%.

 t  = 1539 – 80·0,07 = 1533,  1535ºC (
,  ºC , 

-
). -

-
,  115ºC ( . . 2). -

t  = 1535 + 115 = 1650ºC (  5ºC).

, 
 350 ,  0,07% 

 1650ºC.

 2

 t , º
1. 

2. 

3. 
 « »

4. 

100–120

110–130

90–110

120–150
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-
 Microsoft Excel. :

A B C D E F G

1  08

2 

3 , 350

4 , º 1390

5 

6 [C], % [Si], % [Mn], % [P], % [S], %

7 4,5 0,7 0,2 0,1 0,02

8 0,07 0,17-0,37 0,35-0,65 .
0,015

.
0,025

9 , º  1650

. -
: , , .

, ,
.

4. 

 ( , , -
) -

, , -
. -

, -
. -

. -
.

, 
, . 

-
, 
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. 
.

-

(20–30%), -
, , 

, 
.  ( ) -

.
-
-

. , 
, 

. -
, -

, -
:

G  = 17,85 + 4,2·([C]  – 4,0) + 7,6 ·([Si]  – 0,5) + 0,034·(t  – 1330) +
+ 17,0·(0,12 – [C] ) + 0,049·(1650 – t ),

 G  – , % ( /100 );
[C] , [Si] – 

, %;
t , t  – , ºC.

, , . 
 Excel , , 

,
 G  = 24,36%.

5. 

.
-
-

. , 
 G , %, :

G  = 100 – G .
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. -
. , ,

. 
. , 

, ,
-

 – .
 0,1–0,2 % C; 0,20–0,25% Si;

0,4–0,5% Mn;  0,04% P  S. : [C]  = 0,1%; [Si]  = 0,2%;
[Mn]  = 0,5%; [P]  = 0,04%; [S]  = 0,04%. -

 Excel .
, 

, -
. -

,  (
), , . -

 (SiO2 -
 30%)  (0,5% ), -

.

-
. 

. -
. 

, 
. -

. 

0,5–2,0%,  – 0,2–1,0% . -
 G  = 0,5%.

, 
 G :

G  = G  – G · G  /100.

 G  = 75,262 .

. 
:  (

 – SiO2)  (Al2O3 .). -
, -
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 0,5–2,0 % . -
 1%.

 (24,36 ), 
»  G .  G . :

G  = G  – G  · (G .+ G .)/100.

 G  = 23,873 .
 70% FeO  30% Fe2O3,   –

50% SiO2  50 % .  Excel.
 Excel -
 ( . 3).

 3

, 
, 

C Si Mn P S
75,262 75,262·4,5/100 = 3,387
23,873 23,873·0,1/100 = 0,024

99,135 3,411

. 
. . 3): [C] = 0,07%.

-
,  [Si]  = 0%.

, -
. -

 ( , ) -
. -

. 4.
 4

, %

, %
< 0,10 0,10–0,25 > 0,25
80–85
90–95
10–15

75–80
85–90
15–20

70–75
80–85
25–30
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 [C]  = 0,07% -
. 4 -

 82%,  92%  12%.

,  100 -
 ( ). 

: 
,  ( -

).
 88–94%. 

, 
. -

, -
. -

, 
, .

-
-

. 
 0,05 .

 90 % ( /100 
).

: [C] = 0,063 ; [Si]  = 0,0 ;
[Mn]  = 0,043 ; [P]  = 0,006 ; [S]  = 0,013 .

 Excel 
. 5.

, -
, 

,  (  = 12, Si = 28, Mn = 55, P = 31):

[C] + [O] = {CO};
[C] + 2[O] = {CO2};
[Si] + 2[O] = (SiO2);
[Mn] + [O] = (MnO);
2[P] + 5[O] = (P2O5).

-
 16 .
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 5

C*
Si Mn P S** 

2

, 3,411 0,575 0,270 0,085 0,025 4,365

, 
0,063 0,000 0,049 0,007 0,022 0,140

, 
3,348 3,348·0,9 =

= 3,013
3,348·0,1 =

= 0,335 0,575 0,221 0,078 0,003 4,225

, 3,013·16/12=
= 4,017

0,335·
·2·16/12=
= 0,893

0,575·2·
·16/28=
= 0,657

0,226·
·16/55=
= 0,064

0,079·
·5·16/

/(2·31)=
= 0,101

 5,732

3*** 2,812 0,625 0,460 0,045 0,070 4,012

, 7,030 1,227 1,231 0,286 0,179 0,000 9,953

*) ,  90% ,  10% – 2.
**) , 

 (  10%) .
***) 3 ,  32 -

 22,4 3.

6. ,

-
, 

, -
. . 6 -

.
, -

, -
 100%.
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 6

,

, %
, %

CaO SiO2 Fe2O3 FeO .*

3,0–11,0 80–92 1–5 – – 5–10 5–15 100

2,0–6,0 50–60 1–3 4–8 – – 30–40 100

0,0–1,5 1–14 4 – 12 58–90 1–18 – 5–10 100

0,1–1,0 1–3 0–2 – – 2–20** 80–90 100

2,0–4,0 45–55 10–20 4–8 15 –20 – 10–20 100

0,2–2,0 25–35 30–40 0–1,5 5–7 – 10–25 100

0,5–2,0 – – 30–35 65–70 – – 100

0,5–3,0 – 40–50 – – – 60–50 100

*) . – , 2,
, 

.
**) .

-
 (MgO  72% -

 6–20%  MgO  84 %  6–14%). -
 (

,  12–15% MgO)  2–4% 
. 

 7000 -
,  0,1 /100 .

, -
 Excel , . 7.

, -
, . 8. -

,  « ».
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 7
,

, %
, %

CaO SiO2 Fe2O3 FeO . 

90,0 1,0 – 5,0 4,0 100

4,0 55,0 2,0 6,0 – – 37,0 100
0,5 2,0 4,0 88,5 2,5 – 3,0 100

0,1 1,0 1,0 – – – 98,0 100

3,0 45 12 3 20 – 20 100

0,378 35,0 40,0 – 1,0 – 24,0 100

0,244 – – 30,0 70,0 – – 100
0,244 – 50,0 – – – 50,0 100

 8

, 

, %

0,000 2,200 0,001 0,132 1,350 0,010 0,000 0,000 3,693 3,315 7,008 42,53
SiO2 1,231 0,080 0,001 0,151 0,360 0,020 0,122 0,000 1,965 0,037 2,002 12,15

0,464 1,480 0,098 0,091 0,600 0,015 0,122 0,000 2,870 0,147 3,017 18,31
1,696 3,760 0,100 0,374 2,310 0,045 0,244 0,000 8,529 3,499 12,028 73

FeO 0,000 0,000 0,000 0,004 0,600 0,013 0,000 0,171 0,787 3,625 22
Fe2O3 0,000 0,240 0,000 0,000 0,090 0,443 0,000 0,073 0,846 0,824 5

0,000 0,240 0,000 0,004 0,690 0,455 0,000 0,244 1,633 4,449 27
1,696 4,000 0,100 0,378 3,000 0,500 0,244 0,244 10,162 3,499 16,476 100,00
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-
 CaO  SiO2:

,
)SiO(B)CaO(

)]CaO()SiO(B[100G
2

2

 G  – , /100 ;
B – ;
( SiO2)  –   SiO2 , 

, ;
( CaO) –  CaO, ;
(CaO)  –  CaO , %;
(SiO2) –  SiO2, %.

 2,5–4,0
 3,0–3,5). -

, -
.  B = 3,5.

 Excel ( SiO2)  ( CaO) :

( SiO2) = gi · (SiO2)i /100    (CaO) = gi ·(CaO)i /100,

 gi – , /100  (%);
(SiO2)i,(CaO)i  – -

, %.

, 
 « » ( . . 8).

 G .
 G  = 3,683 .

 « ».
 ( -

) -
. 

, , 
,  ( . 9).

 9
, %

, %
< 0,06 0,06–0,12 > 0,12

25–35 / 8–10 20–25 / 5–7 15–20 / 3–5

.  – (FeO),  – (Fe2O3).
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. -
. 

, -
, -

, , -
, , . 

-
.

. 9 
: (FeO) = 22%  (Fe2O3) = 5%. -

. 8. 
100%,  100 – (22 + 5) = 73%.

 Excel  ( -
), : 12,028·100/73 =

=16,476  (12,028 –  « »  « » 
) : (CaO) = 42,53%;

(SiO2) = 12,15%  = 18,31%,  (FeO) = 22%  (Fe2O3) = 5%.

7. 

 99,5% .
, , 

, 
, 

,  CO  CO2,
, -

.
-

 ( . . 5): 5,732  4,012 3. -
.

 FeO  Fe2O3  Excel, 
 (16,476 )  (22  5% -
).  FeO

(3,625  –  «FeO»  « » . 8) -
: 3,625·16/72 = 0,806  0,806·22,4/32 = 0,564 3.
 0,824  Fe2O3 (0,824 –  «Fe2O3»

 « »)  – 0,824·48/160 = 0,247 
 0,247·22,4/32 = 0,173 3.

 3,625 + 0,824 – 0,806 – 0,247 =
= 3,396 .
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 CO. -
 5–15%,

 25% 
CO  CO2. : 10% CO  CO2.

{CO} + 0,5{O2} = {CO2}

 28  CO  16  11,2 3 O2.
 7,030  CO

. . 5),  10%  (0,703 ) -
:

0,703·16/28 = 0,402  0,402·22,4/32 = 0,281 3.

 0,787  FeO 
0,846  Fe2O3 SiO2 CaO ( . . 8),

 «FeO», «Fe2O3»  « »). 

0,787·16/72 + 0,846·48/160 = 0,429  0,429·22,4/32 = 0,300 3.

0,787 + 0,846 – 0,429 = 1,204 .

 V :

V  = 5,732 + 0,806 + 0,247 + 0,402 – 0,429 = 6,757  4,731 3.

 1–3%  (  2%) -

.  (99,5%) -
 V :

V  = (6,757 · 2/100 + 6,757) · 100/99,5 = 6,927  4,849 3.

 6,927 – 6,788 = 0,139 .

8. 

.
 100 

 ( )  1,204 , -
 (1,204 ) ( . . 7).

 (4,225 ) ( . . 5),  (3,396 )
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. . 7),  (
0,5–2%,  0,5 ),  (  5–15%

,  5 %),  (0,378 )
. . 7),  (0,244 )  (0,244 ), 

.
, , 

:

G  = 0,00001·V ·Fe ,

 G  – , , ;
V  – , 3;

 – , 3 (  150–250 3);
Fe – , % (  60–70%).

-
-

 ( -
). , 

. 10.
 = 200 3, Fe  = 60%.

 G  = 0,00001·6,440·200·60 = 0,773 .
 0,773·100/60 = 1,288 .

 16,476·5/100 = 0,824 .
, -

 G :
G  = 100 + 1,204 – 4,225 – 3,396 – 0,5 – 1,288 – 0,378 – 0,244 –

– 0,244 – 0,824 – 0,773 = 89,333 .
 10

, 
CO CO2 2

7,030 1,227 0,000 8,258

0 3,683·5/100 = 0,184 0 0,184

–0,703 0,703·44/28 = 1,105 0 0,402

0,000 0,000 0,139 0,139
6,327 2,516 0,139 8,982

3 6,327·22,4/28 = 5,062 2,522·22,4/44 = 1,281 0,097 6,440
, % 78,60 19,89 1,51 100,00
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. 11.

 11

75,640 89,333
 24,360 16,476

3,683 8,982
4,000

0,824
0,500
6,927 1,788
3,000 0,773
0,100 0,034

118,210 118,210

9. 

9.1. 

 Excel 

Q  = G ·(61,9 + 0,88·t ),

 Q  – , ;
t  – , C.

: G  = 75,64 ; t  = 1390 C.

 Q  = 75,64·(61,9 + 0,88·1390) = 97205 .

:

Q  = 14770·[C]  + 26970·[Si]  + 7000·[Mn]  + 21730·[P] ,

 Q  – , ;
[C]  – , ;
[Si]  – , ;
[Mn]  – , ;
[P]  – , .
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. 3,  Q  = 68186 .
-

2 3Fe FeO Fe OQ = 3707 G +5278 G ,

 QFe – , ;
GFeo –  FeO , ;
GFe2o3– , Fe2O3, .

QFe = 3707·3,625 + 5278·0,824 = 17785 .

2CaO SiOQ = 628 G +1464 G ,
 Q  – , ;
Gcao –  CaO , ;
Gsio2–  SiO2, .

Q  = 628·7,008 + 1464·2,002 = 7332 .

 CO

Qco = 10100·Gco·Z,

 Qco –  CO, ;
Gco –  CO, , ;
Z – ,  (  Z =

= 0,1–0,3).

 Z = 0,3.  Qco = 2130 .
 Q

Q  = (2,09·t  – 1379)·G ,

 t – , ºC (  t = 1200 –
1400ºC);

G – , .

 G = 3,0 .  t = 1300ºC.
 Q  = (2,09·1300 – 1379)·3 = 4014 .

 196652 .

9.2. 

Q  = (1,32·t  – 220)·(Gco + Gco2 + Go2 ),

 Q  – , ;
t  – , ºC (  t =

= 1500–1600ºC);
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Gco –  CO, ;
Gco2 –  CO2, ;
Go2 –  O2, .

 t  = 1550ºC.  Q  = 16401 .
-

, 
 QFe . 

, -
.

QFe = 3707·0,787 + 5278·0,846 = 7381 .

, 

Q  = (54,8 + 0,84·t )G ,

 Q  – , , ;
G  – , , ;
t – , ºC (

, -
 1500–1600ºC).

 t  = 1550ºC. 

Q  = (54,8 + 0,84·1550)·1,788 = 2426 .

Q  = 4038·G ,

 Q  – ,  ( -
), ;

G  –  CO2 , .

Q  = 4038·0,184 = 744 .

.  (Q ) 
.

 2–4% . 
 3 % , :

Q  = 196652·3/100 = 5900 .

 32851 .

:

Q  = (54,8 + 0,84·t )·(G  + G ),

 Q  – , ;
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G  – , ;
G  – , ;
t  – , ºC.

Q  = (54,8 + 0,84·t  )·(89,333 + 0,824) .

Q  = (2,09·t  – 1379)·G ,

 Q  – , ;
G  – , .

Q  = (2,09·t  – 1379) ·16,476 .

-
 196652 – 32851 = 163801 

, -
. -

: 1648ºC, -
.

-
, , .

. 12.
 12

% %

97205 49,44 129790 66,00

68186 34,67 34099 17,34

- 17785 9,04 16401 8,33

- 7335 3,73 - 7381 3,74

2130 1,08 , 2426 1,22

4014 2,04 744 0,37

5900 3,00
196652 100,00 196652 100,00
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10. 

 08 -
, , 
. 13.

 13

, %
C Si Mn P S Fe

 75 7,0 2,0 75,0 0,45 0,03 15,52
 75 – 75,0 0,4 0,05 0,03 24,52

88*) – 4,0 – 0,30 – –

*)  90%.

e

100 G ( E E )
G = ,

E (100 U )

 G  – , ;
[E]  –  ( ) 

, %;
[E]  – 

, %;
[E]  – , %;
U  – , % ( . 14).

 14

, %

, %
< 0,05 0,06–0,10 > 0,1
25–30
30–35
85–90

20–25
25–30
70–85

15–20
20–25
65–70
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. -
 [Mn]c = 0,5%; U n = 23%.

 G  = 0,698 .
-

. 
 89,333 + 0,698 – 0,698·75·23/100/100 = 89,911 .

 G :
[Si]c = 0,25%; Usi = 28% ; G = 89,911 .

 G  = 0,416 .
-

 89,911 + 0,416–0,416·75/100·28/100 = 90,24 .
-

. 
, -

,  0,020%. 
 0,8–1,2 

0,06%  0,7–0,9 -
 0,06%. , 

.
 (  08, [C]  =

= 0,07%)  0,9 ,  0,09 /100 
.

,
. 

. , -
 (50%), , ,

, , .
, %:

[C]c = 100·(0,063 + 0,698·7/100·50/100)/90,24 = 0,097;

[Si]c = 100·(0,416·75/100 – 0,416·75·28/100/100)/90,24 = 0,249;

[Mn]c = 100·(0,049 + 0,698·75/100 – 0,698·75/100·23/100)/90,24 = 0,501;

[P]c = 100·(0,007 + 0,698·0,45/100 + 0,416·0,05/100)/90,24 = 0,011;

[S]c = 100·(0,022 + 0,698·0,03/100 + 0,416·0,03/100)/90,24 = 0,025.

-
.
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11. 

. 11  100 -
 89,333 . -

 350 . 
 G :

G  = 350·100/89,333 = 391,8 .

. 11 -
 75,64 % , 

G  = G  ·75,64/100 = 391,8·75,64/100 = 296,4 .

G  = G  – G  = 391,8 – 296,4 = 95,4 .

-

Gi = G ·gi/100,

 Gi –  ( -
), ;

gi – , /100  %.

G  = 10·g ·G ,

 G  –  ( ) , 3;
g  – , 3/100 .

:
 391,8·3,683/100 = 14,4 ;

 391,8·4/100 = 15,7 ;
 391,8·0,5/100 = 1,9 .

 391,8·22,4·6,927·10/32 = 19000 3;
 391,8·0,698/100 = 2,7 ;

 391,8·0,416/100 = 1,6 ;
 391,8·(90,24/100)·0,9 = 318 .

:
 391,8·90,24/100= 353,5 ;

 391,8·16,476/100 = 64,6 ;
 391,8·10·6,44 = 25231 3.
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12. 
, 

-
i,  3/( · ), 

:

i = 1200/353,5 = 3,39 3/( · ).

, 
-

. 
 2,5–4,0 3/( · ).

, 
. 

 19000 3, -
 – 1200 3 , 

19000/1200 = 15,8  15  48 .

 ( . 15).

 15

 ( )
,

1. 1–10 1,0
2. 2–6 2,0
3. 0–2 1,0
4. 2–6 3,0
5. 10–20 15,8*)

6. , 
, 3–6 4,0

7. , , 6–9 6,0
8. 3–5 3,0
9. 1–2 1,0
10. 0–5 2,2

30–50 39,0

*) .
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.  N = 365 .

 P  = 1440·365·353,5/39 = 4,76 .

, -
: , 

.
, -

. 

.  350-
, ,   -

 9,5 .



49

1. ., ., . -
-

: . . : . . .
. . , 2015. 379 .

2. ., ., . 
:

. 
», « » 

 150101. : , 2010. 35 .
3. ., . 

-
: . .  : , 1994. 38 .

4.  / . . . .:
, 1989. 638 .

5. . -
. .: , 1982. 156 .

6. -
:  / . , . -

, . , . . .: , 1982. 152 .
7. ., . -

. .: , 1978. 287 .



. 
. 

 10.01.2018. .  2-18.  60 84/16. . 1.
. . 3,25.  100 .  535

 « . . »
455000, , . , 38

 « . . 


