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 1.1 –  -800-240-5 

  : 0 = 23,54 , t0 = 540 º ,  
    = 3,41   t  = 540 º .   
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 1.3 –    

h  ̀ h``  . T  Rs Rl PREDICTOR Q,  Q,   $/   M``` P  

434,535 667,87 

R600  

90 233,335 138,255 2,31915663 339,39 339,39 0,089 2848000 91 136 000,00 ₽ 172,23284 5696,000 3,83 

437,595 668,853 91 231,258 141,315 -1,9058486 339,39 339,39 0,09044 2894080 92 610 560,00 ₽ 171,77842 5788,160 3,78 

440,671 669,822 92 229,151 144,391 -5,9765013 339,39 339,39 0,091 2912000 93 184 000,00 ₽ 171,33281 5824,000 3,76 

443,762 670,775 93 227,013 147,482 -9,9007472 339,39 339,39 0,0928 2969600 95 027 200,00 ₽ 170,89681 5939,200 3,70 

446,871 671,712 94 224,841 150,591 -13,687451 339,39 339,39 0,09402 3008640 96 276 480,00 ₽ 170,47028 6017,280 3,66 

449,996 672,631 95 222,635 153,716 -17,342827 339,39 339,39 0,095 3040000 97 280 000,00 ₽ 170,05402 6080,000 3,63 

h  ̀ h``   T  Rs Rl PREDICTOR Q,  Q,   $/   M``` P  

375,292 542,356 

R152A 

89 167,064 103,722 2,54208365 339,39 339,39 0,088 2816000 90 112 000,00 ₽ 236,349 5632,000 3,87 

377,778 542,064 90 164,286 106,208 -2,0481885 339,39 339,39 0,0891 2851200 91 238 400,00 ₽ 236,60414 5702,400 3,83 

380,292 541,73 91 161,438 108,722 -6,45391 339,39 339,39 0,0902845 2889104 92 451 328,00 ₽ 236,89665 5778,208 3,79 

382,836 541,352 92 158,516 111,266 -10,684917 339,39 339,39 0,091383 2924256 93 576 192,00 ₽ 237,22858 5848,512 3,75 

385,411 540,925 93 155,514 113,841 -14,750231 339,39 339,39 0,09245 2958400 94 668 800,00 ₽ 237,60465 5916,800 3,72 

388,02 540,447 94 152,427 116,45 -18,658403 339,39 339,39 0,0934 2988800 95 641 600,00 ₽ 238,02705 5977,600 3,68 

390,66 539,912 95 149,252 119,09 -22,414963 339,39 339,39 0,09451 3024320 96 778 240,00 ₽ 238,50161 6048,640 3,65 

h  ̀ h``   T  Rs Rl PREDICTOR Q,  Q,   $/   M``` P  

533,27 1301,36 

 

120 768,09 237,25 -76,762529 339,39 339,39 0,152 6167552,0 197 361 664,00 ₽ 63,660055 9728,000 2,72 
536,707 1302,46 121 765,753 240,687 -81 339,39 339,39 0,154 6209280,0 198 696 960,00 ₽ 63,590477 9856,000 2,69 
516,282 1295,78 115 779,498 220,262 -53,766251 339,39 339,39 0,146026 5981225,0 191 399 198,72 ₽ 64,015364 9345,664 2,80 
467,224 1278,15 100 810,926 171,204 39,468739 339,39 339,39 0,1235 5611840,0 179 578 880,00 ₽ 65,164489 7904,000 3,25 
496,322 1288,88 109 792,558 200,302 -21,518217 339,39 339,39 0,1373 5975296,0 191 209 472,00 ₽ 64,460246 8787,200 2,98 
483,267 1284,16 105 800,893 187,247 3,43521125 339,39 339,39 0,132912 5869393,9 187 820 605,44 ₽ 64,76815 8506,368 3,06 
486,512 1285,35 106 798,838 190,492 -3,0967285 339,39 339,39 0,1329 5783808,0 185 081 856,00 ₽ 64,690245 8505,600 3,04 
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1.4.3     

       
        

 ,  ,   .   
    1.4. 

 1.4 –     . 

 

 
, m^2 

 
 

 
 

 
/  

 
 

 
 

 

239037,107 33628800 116,95 235,040442 44,00 150 

356148,281 41177600 161,27 271,998831 39,07 140 

495723,880 48710400 149,67 219,113936 49,80 130 

667115,000 56640000 143,18 185,225421 60,53 120 

886623,000 65446400 140,54 162,007077 71,26 110 

1838337,510 94790400 114,17 99,5973377 127,05 100 

2441793,000 109494400 121,61 95,8748083 137,78 90 

3633959,000 134003200 138,07 95,1855445 148,51 80 

 

 
, m^2 

 
 

 
 

 
/  

 
 

 
 

 

13934,097 6534400 22,72 211,76702 44,00 150 

20749,000 2745600 6,42 142,32625 65,47 140 

28860,180 3110400 5,47 107,17931 86,94 130 

38796,376 3478400 4,91 85,953437 108,41 120 

51475,765 3872000 4,56 71,745552 129,88 110 

68680,356 4316800 4,36 61,568037 151,35 100 
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  , 
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2 я  

2.1      

2.1.1   

  – 800 ,    – 152 
.,   – . ,  –   . 

       2.1. 
     -800-240-5   -67. 

 -800-240-5 [3]  800 ,   -
23,5 ,       

  .    
:   “ ”,     
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 ,      
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 2.2 –      

      1.1. 

2.1.2       

 

 2.3 –     
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  , / : = 𝑄𝑐 ∙ 𝑡 −𝑡   (1) 

 𝑐  –  , / . = , ∙ − = ,   

     , ℃: 𝑡 = ,   

       
, / : 𝑡̅ = ,   𝑡̅ = ,   

   , / : = ∙ 𝑡̅ −𝑡̅𝑖 −𝑡̅ ∙𝜂  (2) 

 𝑡̅ = 𝑡 ∙ 𝑐 = ∙ , = ,  –    , 
/ ; 𝑡̅ = 𝑡 ∙ 𝑐 = , ∙ , = ,  –    

   , / . = , ∙ , − ,− ∙ , = ,   

   , / : = ∙ 𝑡̅ −𝑡̅ −𝐷 ∙ 𝑡̅ −𝑡̅ ∙𝜂𝑖 −𝑡̅ ∙𝜂  (3) 

 𝑡̅ = 𝑡 ∙ 𝑐 = ∙ , = ,  –    , 
/ . = , ∙ , − , − , ∙ , − , ∙ ,, − , ∙ , = , .  



2
8 

  

 

 2.1 –     

  

 

0,0343 

0,0343 

26,3 

110,4 

26,3 

110,4 

2338,1 

1607,6 

 

2,8 

2,66 

129,
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544,
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125,
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5 

2900
,8 

1044
,9 

 

5,78 

5,491 

155,4 

655,6 

151,4 

633,8 

3056,
5 

889,2 

1 

0,21 

0,1995 

60 

251,2 

60 

251,2 

2536,7 

1409 

2 

1,13 

1,0735 

101,6 

425,9 

01,6 

425,9 

2757,7 

1188 

3 

2,8 

2,66 

129,5 

544,1 

125,5 

525,3 

2900,8 

1044,9 

4 

5,78 

5,491 

155,4 

655,6 

151,4 

633,8 

3056,5 

889,2 

 

10,69 

7 

165 

697,1 

165 

697,1 

3208,3 

737,4 

6 

16,3 

15,485 

199,8 

851,5 

197,8 

828 

3324,1 

621,6 
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37,7 

35,815 

243,9 

1056,1 

241,9 

1012,6 

2922,9 

401,9 
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60,6 

57,57 

272,9 
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270,9 

1134 

3017,7 

307,1 
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/  

/  
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2.1.3      

     
   : 𝑦 = 𝑖 −𝑖𝑖0−𝑖 +𝑞  (4) 

 𝑖  –      ,   2.1, 
/ ; 𝑖  -  ,   2.1, / ; 𝑖  –  , / . 𝑦 = , − ,, − , + , = ,   

     
   : 𝑦 = 𝑖 −𝑖𝑖0−𝑖 +𝑞   (5) 

 𝑖  –      ,   2.1, 
/ ; 𝑦 = , − ,, − , + , = ,   

   𝑘 = , ,    
 , / : = 𝑘 ∙ э𝑖∙𝜂э + 𝑦 ∙ + 𝑦 ∙  (6) 

 𝑖 –   [  2.1], / . = , ∙ , ∙ , + , ∙ , + , ∙ , + = ,  . 
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2.1.4     

     0,5%     , / : 

э = , ∙ = , ∙ ,  = , . 

    , / : = , ∙ = , ∙ ,  = ,   

   , / : = 𝛼 ∙ = ∙ ,  = ,   

    , / : = 𝛼 +𝛼 ∙ = , + , ∙ ,  = ,   

  , / : = + э + + +  (7) = ,  + , + , + , + , = ,   

  , / : = = ,   
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2.1.5 ё     

      2.4. 

 

 2.4 –      

    -8: 

'
8 8 8( ) ( )D i t G t t   ,  (8) 

    -8, / : 

8
8 8

( ) (1134-1012,6)
50,181

( ) (3017,7-1199,9)0,

 735,9

9

22

8

G t t
D

i t 
 

  
  

    -7: 

' ''
7 7 7 8 8 7( ) ( ) ( )D i t D t t G t t       (9) 

    -7, / : 



32 

 

8 8 7
7

7 7

( ) ( ) 745,517 (1012,6-828) 50,805 (1199,9-1056,1) 0,98
67,3

( ) (2922,9-1056,1) 0,98

G t t D t t
D

i t




          
  

    

    -6: 

''
6 6 6 7 8 7 6( ) ( )( ) ( )D i t D D t t G t t        (10) 

   -6, / : 

''
7 8 7 6

6
6 6

( ) ( )( )

( )

735,922(828-764,975) (67,3 50,181)(1056,1-851,5)0,98
17,867

(3324,1-851,5)0,98

G t t D D t t
D

i t




   
 



 
 

 

 𝑡̅  –        – 6     
 , /  

P V
t h


 

 
 (11) 

 ∆  –       , ; 𝑉 = ,  3/  –    ; 𝜂 = ,  –   . 

6

3

(2,3 0,706) 10 0,00108
697,1 764,975

0,83 10
t
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2.1.6 ё   

      2.5. 

 

 2.5 -    

  :  

8 7 6 5( ) хG D D D D G G       (12) 

  : 

8 7 6 6 5 5( ) х хG t D D D t D i G t G t            (13) 

 : 

5744,457 (50,732 71,214 29,488) 37,855D G     
 

5745,517 697,1 (50,805 71,312 29,53) 851,5 3208,3

633,8 37,855 125,5

D

G

       

   
 

  , : 

5 12,972 /

549,666 /

D

G
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2.1.7 ё    ( ) 

    ( )    
2.6. 

 

 2.6 -     ( ) 

    -4: 

'
4 4 4 4( ) ( )D i t G t t    (14) 

   -4, / : 

''
4 4

4
4 4

( ) 549,666 (633,8-525,3)
25,443

( ) (3056,5-655,6)0,98

G t t
D

i t 
 

  
  

    -3: 

' '
3 3 3 4 4 3 4 3( ) ( ) ( )D i t D t t G t t       (15) 

    -3, / : 

' '
4 3 4 4 3

3
3 3

( ) ( )

( )

549,66 (525,3-425,3) 25,443 (655,6-544,1) 0,98
23,093

(2900,8-544,1) 0,98

G t t D t t
D

i t




     
 

 

   
 

  

    -2:  

'
2 3 4G D D D G D D       (16) 
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    -2: 

'
22 2 2 3 4 3( ) ' ( )G t D i D D t G t D D t            (17) 

 : 

'
2549,66 23,093 25,443 24,327 37,085D G     

 
'

2549,66 425,9 2741,8 (23,093 25,443) 544,1 251,2

466,2 (37,085 24,327)

D G        

    

  , : 

2 27,212 /

' 412,506 /

D

G


  

    -1:  

1' ''G D G   (18) 

    -1: 

1 1 1 1' '' 'G t D i G t      (19) 

 𝑡̅′ = 𝑡′ + Δ𝑡 ∙ 𝑐 = , + ∙ , =  /  –  
   -1; 𝑡′ = , ℃ -    ; Δ𝑡 = ℃ -      

. 

 : 

1412,506 ''D G 
 

1412,506 251,2 2536,7 '' 135,208D G    
 

  , : 

1 20,156 /

'' 392,351 /

D

G
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2.1.8      

   , / : 

'' ( )э хD G D D D D D D      
 (20)  = + = , + , = ,  /  ; = ,  /  –     . 

392,35 (3,473 6,946 31,312 37,085 24,327 32,7) 356,187D          

     , / : 

1 2 3 4 5 6 7 8( D D D )D D D D D D D D D D             
694,593 (20,15 27,21 23,093 25,44 12,972 17,867 67,38

50,181 37,085 24,327 32,16) 356,187

D         
      

     . 

   : 

8

1
э i i i э

i

W D h H D 


 
     
 


 (21) 

800000 (20,156 1409 27,21 1188 (23,093 37,085) 1044,6

25,443 889,2 (12,972 24,327) 737,4 (17,867+32,085) 621,6

67,38 401,96 50,181 307,1+356,178 1607,6)0,98

       
       
      
800000 800000,006  

   ΔW : 

800000 800000,006
100% 100 0,000000745%

800000

W W

W


 
    

 

    2%. 
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2.1.9  -     

    , : 

0( ) ( " ' ) ( )х хQ D i t D i i G t t      
 (22) 

694,593(3324,8-1134) 618,36(3543,8-2922,9) 37,855(125,58-1134) 1898011,931Q    
 

    , : 

( ) ( )Q D i t D i t       (23) 
37,85 (3056,5 655,6) 24,327 (2900,8 544,1) 152444,318Q         

     , : 

эQ Q Q 
 (24) 

1898011,931 152444,318 1745567,612эQ   
 

  , : 

( ) ( " ' )Q D i t D i i     (25) 
735,922(3324,8 1134) 618,36(3543,8 2922,9) 1947626,497Q       

   , / : 

1947626,497
135,184

15660 0,92

Q

Q 
  

   

 Q  -      –  , 
/ . 

   , / : 

1947626,497
72,227

29310 0,91

Q

Q 
  

   

    , / : 

э э
э

WК
W W

 
  (26) 

 -     , / ; 
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 –       
  ; 

W  –  , ; 

W  – ,    , ; 

W c  –   ,    
. 

     9%,  
 , : 

800000 0,05 800000 736000эW W W        

  ,     
, : 

0,05 800000 40000ээ ээ эW W      

 ээ  -  ,    . 

       
 : 

э

э э

Q Q Q
К

Q Q Q Q

  


   
 (27) 

        
, : 

 (1 ) (1 )
Q

Q Q Q
Q

        
 (28) 

 Q , Q  – ,     , . 

Q

Q
   1. 

ξ –     . 



39 

 

0

0 0
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