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ϣ ϸ ϿϺϹ ϼϹ ϼ Ͽ Ϸ  Ͽϼ ϴ ϕϤ  Ϲ Ϲ Ϡ Ϸ Ͼ ϼ ϴϿ Ͻ Ϲ  ϶ . 
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ϨϹϸϹ ϴϿ Ϲ Ϸ ϸϴ ϶Ϲ Ϲ ϴ϶ Ϲ 
ϵ ϴϻ ϶ϴ ϹϿ Ϲ ϹϺϸϹ ϼϹ 

϶ ϹϷ  ϵ ϴϻ ϶ϴ ϼ  
«ϥϜϕϜϤϥϞϜϝ ϨϙϘϙϤϔϟϰϡϯϝ ϧϡϜϖϙϤϥϜϦϙϦ» 

 
ϩϴϾϴ ϾϼϽ Ϲ ϼ Ϲ ϾϼϽ ϼ ϼ - ϼϿϼϴϿ ϥϨϧ 

ϼ ϼ  
ϥ ϼ ϹϿ ϶  

Ϟϴ Ϲϸ ϴ 
 

ϧϦϖϙϤϚϘϔϲ                       
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϶ Ϲ  ϵϴϾϴϿϴ϶ Ͼ Ͻ ϴϵ  

(ϵϴϾϴϿϴ϶ Ͼ Ͻ ϴϵ , ϸϼ Ͽ Ϸ  ϹϾ ϴ, ϸϼ Ͽ Ͻ ϴϵ , ϴϷϼ Ϲ Ͼ Ͻ ϸϼ Ϲ ϴ ϼϼ) 

 
ϥ ϸϹ  (ϾϹ)  Ϟ Ͽ ϼϾ ϶ Ͻ Ϡϴ ϼ Ϲ ϖϴϿϹ ϼϹ϶ Ϲ 

( ϴ ϼϿϼ , ϼ , Ϲ ϶  ϸϹ ϴ(Ͼϼ)) 

ϗ ϴ   3-35   ϡϴ ϴ϶ϿϹ ϼϹ ( Ϲ ϼϴϿ ) 08.03.01 
(Ͼ ϸ) 

ϥ ϼ ϹϿ ϶  
( ϴϼ Ϲ ϶ϴ ϼϹ) 

ϦϹ ϴ ϶ Ͼ Ͻ Ͼ϶ϴϿϼ ϼϾϴ ϼ Ͻ ϴϵ  Ϡ Ϸ Ͼ ϼ ϴϿ Ͻ Ϲ   
϶ . Ϧϴ  Ϧϴ Ͼ Ϸ  ϴϽ ϴ Ϥϩ  
 
ϧ ϶Ϲ ϺϸϹ ϴ ϼϾϴϻ   ϼ϶Ϲ ϼ Ϲ        №                  
 
Ϥ Ͼ ϶ ϸϼ ϹϿ  ϖϞϤ       Ϙ. ϗ. ϣ Ϸϼ , Ͼ. . ., ϸ Ϲ  Ͼϴ Ϲϸ  «ϥ ϼ ϹϿ ϶ » 

(ϼ ϼ ϼϴϿ , ϴ ϼϿϼ , ϸ ϿϺ  ϼ Ϲ  ϴϵ ) 

 

Ϝ ϸ Ϲ ϸϴ Ϲ ϸϿ  ϖϞϤ ϗϹ Ͽ Ϸϼ Ϲ ϾϼϽ ϴϻ Ϲϻ 
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Ϲ Ͽ Ϸϼ  ϼ Ϸϴ ϼϻϴ ϼ  ϼ ϹϿ ϶ϴ, Ͼ ϼϾϴ, ϴ ϴ ϸϴ ϼ Ϲ ϼϾϴ ϵϹϻ ϴ ϼ, 

Ϲ Ͼϴ ϶ ϻϸϹϽ ϶ϼ  ϴ Ͼ Ϻϴ  Ϲϸ .  
 
ϣϹ Ϲ Ϲ  Ϸ ϴ ϼ Ϲ Ͼ Ϸ  ϼϿϼ ϼϿϿ ϴ ϼ϶ Ϸ  ϴ Ϲ ϼϴϿϴ  Ͼϴϻϴ ϼϹ  ϶  Ϲ ϹϺϹϽ, 

ϿϴϾϴ ϶, ϿϴϽϸ ϶ 2 Ͽϼ ϴ-ϴ ϼ ϹϾ ϴ, 1 Ͽϼ - ϼ ϹϿ Ϲ Ͼ Ͼ ϼϼ, 1 Ͽϼ - ϶ϴ ϼ  
ϼ ϸϴ Ϲ ϶, 2 Ͽϼ ϴ- Ϲ Ͽ Ϸϼ  ϼ Ϸϴ ϼϻϴ ϼ  ϼ ϹϿ ϶ϴ 
 
Ϥ Ͼ ϶ ϸϼ ϹϿ  ϖϞϤ                                                                                          Ϙ. ϗ. ϣ Ϸϼ  
                                                                                                                ( ϸ ϼ )                                                          (ϼ ϼ ϼϴϿ  ϼ ϴ ϼϿϼ )    

ϛϴϸϴ ϼϹ ϼ Ͽ Ͼ ϼ Ͽ Ϲ ϼ                                                                      Ϡ. ϖ. Ϟ Ͽ ϼϾ ϶ϴ 
                                                                                                ( ϸ ϼ )                                                            (ϼ ϼ ϼϴϿ  ϼ ϴ ϼϿϼ ) 

«     »                       2020 Ϸ. 
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ϴ ϵϴϾϴϿϴ϶ Ͼ  ϴϵ      Ϟ Ͽ ϼϾ ϶ Ͻ Ϡϴ ϼ  ϖϴϿϹ ϼϹ϶  
       ( ϴ ϼϿϼ , ϼ , Ϲ ϶ ) 

ϴ Ϲ : Ϡ Ϸ Ͼ ϼ ϴϿ Ͻ Ϲ  ϶ . Ϧϴ  Ϧϴ Ͼ Ϸ  ϴϽ ϴ Ϥϩ  
 

А     : ϔϾ ϴϿ  ϹϾ ϴ 
ϻϴϾϿ ϴϹ  ϶ ,  . Ϧϴ  ϶ ϴ ϹϹ ϶ Ϲ  Ϲ ϵϹ Ϲ Ϲ  Ͽ  
϶ ϻ Ϻ  Ͼϴϻϴ ϼ  Ϸ ϸϴ ϶Ϲ  ϼ ϼ ϼ ϴϿ  Ͽ Ϸ ϴ ϹϿϹ ϼ , 

ϼ ,  ϹϿ  ϶Ͽ Ϲ  ϴϽ  Ϲ . ϥ  ϴ Ϸ ϸϴ ϶Ϲ Ϲ 
Ͽ Ϸϼ  ϾϴϺϸ  Ϸ ϸ  ϴ Ϲ ,  Ϲϵ Ϲ  ϶ϹϿϼ Ϲ ϼ  ϵ ϴ Ͼ Ͻ 

ϵ ϼ. ϡϹ ϵ ϸϼ  Ϲ ϼ ,  ϶Ϲ  ϵ Ͽ Ϻϼ϶ϴ ϼ  ϴ ϹϿϹ ϼ  
Ϲ Ϲ  ϶ ϴϹ  ϶ ϴ Ͼϴ  ϹϴϿϼϻϴ ϼϼ ϴ ϼ ϴϿ  ϹϾ ϶, ϶ ϶ ϻϼ  

ϼ  ϼ ϹϿ ϶  Ϡ Ϸ Ͼ ϼ ϴϿ Ϸ  Ϲ ϴ ϶Ͽ Ϲ  ϹϿϹ ϵ ϴϻ  
ϸϿ  ϴϽ ϴ.  

,    : ϖ ϼ ϹϿ Ͻ 
ϻϴ ϼ ϾϹ ϶ϹϸϹ  ϴ Ϲ  ϸϹ Ϲ϶ Ͻ ϼϿ Ͻ Ͼ ϼ, ϸϴ Ϲ ϶, 

ϴ Ϲ  ϼ ϸϵ  ϼ ϹϿ  ϴ Ϲ ϼϴϿ ϶, ϴ ϼ  ϼ Ϲ ϴ ϼϻ ϶, ϾϴϿϹ ϸϴ Ϸ  
Ϸ ϴ ϼϾϴ. 

 ЭВ : ϖ  ϶ Ϲ  ϶  ϴ Ϲ  ϴϻϸϹϿϴ  ϵϴϾϴϿϴ϶ Ͼ Ͻ 
ϴϵ , ϼ ϿϹ ϼϼ ϼ ϹϿ Ͻ ϻϴ ϼ Ͼϼ ϼ Ϸ ϴ ϼ Ϲ Ͼ Ͻ ϴ ϼ 

ϼ Ͽ ϻ ϶ϴ  ϴ ϸϴ Ϲ ϼ Ϲ ϼϴϿ Ϲ ϼ ϹϿ Ϲ Ϸ ϴ  ϱϖϠ: 
Microsoft Office Word 2010, Microsoft Office Excel 2010, AutoCAD 2010, Internet 
Explorer, Grand ϥ Ϲ ϴ, ArchiCAD 21, Artlantis Studio 5.0. 

    : ϣ ϼϻ϶ϹϸϹ  
ϴ Ϲ  ϶ ϵ ϶ ϶ ϴ Ϲ   ϴϻϿϼ  ϶ ϻϸϹϽ ϶ϼϽ, ϶ ϴϵ Ϲ 

Ϲϸ Ϲ  ϼ Ͽ ϻ ϶ϴ ϼϹ Ͼ Ͽ Ϸϼ Ϲ Ͼϼ ϼ  ϴ Ϲ ϼϴϿ ϶, ϴ ϴϾϺϹ 
Ϲϸ Ϲ  ϻϹϿϹ Ϲ ϼϹ ϼ ϵϿϴϷ Ͻ ϶  Ϲ ϼ ϼϼ. 

К  : ϣ ϼ ϹϿ ϴ  ϻϴ ϼ Ͼϴ ϼ Ϲ ϹϺϼ ϶ Ͽ Ϲ   
϶ Ͼϼ  Ͼϴ Ϲ ϶  ϴ ϱϖϠ. Ϥϴ Ϲ ϴ Ͼϴ ϴϵ  ϸϹϿϴ ϴ ϴ ϿϴϻϹ  ϼ Ϲ Ϲ 
 ϼ Ͽ ϻ ϶ϴ ϼϹ  ϶Ϲ Ͻ Ϲ ϴ ϼ ϸϿ  ϵ Ͽ ϹϽ ϴϷϿ ϸ ϼ. 

  : ϤϹϻ Ͽ ϴ  ϶ϹϸϹ Ͻ ϴϵ  
ϼϻϿ ϺϹ  ϿϹϸ ϶ϴ ϹϿ ,  Ͼ Ͼ Ϲ Ͻ ϴ ϴϾ Ϲ  ϼ ϶Ϲ ϴ  ϶ Ϲ ϴ  

ϼ ϹϿ ϶ϴ. 
 : ϥ ϸϹ Ϻϴ ϼϹ ϵϴϾϴϿϴ϶ Ͼ Ͻ ϴϵ  ϴϻ ϴϵ ϴ  

ϴ϶  ϴ ϹϿ .  
 

ϔ϶  ϵϴϾϴϿϴ϶ Ͼ Ͻ ϴϵ     ______________       Ϡ. ϖ. Ϟ Ͽ ϼϾ ϶ϴ 
            ϸ ϼ         ( ϴ ϼϿϼ , ϼ , Ϲ ϶ ) 
 
Ϥ Ͼ ϶ ϸϼ ϹϿ  ϴϵ             __________________   Ϙ. ϗ. ϣ Ϸϼ   
                              ϸ ϼ         ( ϴ ϼϿϼ , ϼ , Ϲ ϶ ) 
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ABSTRACT 
 
 

The bachelor thesis of__________Kolchikova Marina_____________ 
(surname, first name) 

Theme: "Multifunctional center in the village of Tashtyp, Tashtyp district, 
Republic of Khakassia" 

 
The relevance of the work and its importance: The relevance of the project 

consists in that Tashtyp is currently not fully provided with the possibility of 
providing the population with state and municipal services, despite the fact that the 
village is a district center. Demand for public services is growing every year, which 
requires an increase in throughput capacity. It should be noted that the level of public 
services is gradually increasing as part of the implementation of national projects, in 
this regard, the construction of a Multifunctional center is appropriate for the region.  

Calculations carried out in the explanatory note: In the explanatory note the 
calculations of the metal frame, the metal cantilever structure, the calculation of the 
bases, calculation and selection of construction materials and machinery, the 
timetable are made. 

Usage of computer: In all sections of the graduation project including the 
execution of the explanatory note and graphical part the computer standard and 
special building programs are used: Microsoft Office Word 2010, Microsoft Office 
Excel 2010, AutoCAD 2010, Grand Smeta, ArchiCAD 21, Artlantis Studio 5.0. 

The development of environmental conservation activities: The calculation of 
emissions into the atmosphere caused by a variety of impacts is made, the use of eco-
friendly materials is provided in the work, as well as planting of greenery and 
improving the territory. 

Quality of execution: The explanatory note and drawings are made with high 
quality on a computer. Printing work is done on a laser printer with color prints for 
better visibility. 

Presentation of results: The results of this work are set out in sequence; they 
are specific and cover all stages of the construction. 

Degree of authorship: The content of the graduation work is developed by the 
author independently. 
 
 
 
Author of the bachelor thesis  ______________ Marina V. Kolchikova 

Signature                 (first name, surname) 
 
 

Project supervisor        Denis G. Portnyagin 
                                                                      Signature               (first name, surname) 



 

[3] 

 

 
 
ϖ϶ϹϸϹ ϼϹ ....................................................................................................................... 5 

1. ϔ ϼ ϹϾ Ͻ ϴϻϸϹϿ ........................................................................................... 6 

1.1 Ϣ Ϲ Ͼϴ Ϲ ϼ Ϲ Ͼ Ϸ  ϼ  Ϲ ϼ ϼϼ ..................................................... 6 

1.2 ϗϹ Ϲ ϴϿ Ͻ Ͽϴ  ................................................................................................. 6 

1.3 Ϣϵ ё - Ͽϴ ϼ ϶ Ϲ Ϲ Ϲ ϼϹ ...................................................................... 8 

1.4 Ϟ Ͼ ϼ϶ Ϲ Ϲ Ϲ ϼ  .................................................................................... 8 

1.5 Ϣ ϸϹϿ Ϲ ϴϵ ............................................................................................... 9 

1.6 ϣ Ϻϴ ϴ  ϵϹϻ ϴ  ........................................................................................ 9 

1.7 ϦϹ Ͽ Ϲ ϼ Ϲ ϾϼϽ ϴ ё  Ϲ  ........................................................................ 10 

1.8 Ϝ ϺϹ Ϲ Ϲ ϵϹ Ϲ Ϲ ϼϹ ϵ ϹϾ ϴ ..................................................................... 11 

2 Ϟ Ͼ ϼ϶ Ͻ ϴϻϸϹϿ ......................................................................................... 13 

2.1 Ϥϴ ё  Ͽϼ Ͻ ϺϹϿϹϻ ϵϹ Ͻ Ͼ Ͽ  ................................................. 13 

2.2 Ϥϴ Ϲ  Ϸ Ͻ Ͽϼ  Ϲ ϹϾ ϼ  ...................................................... 19 

3 Ϣ ϶ϴ ϼ  ϼ ϸϴ Ϲ  ...................................................................................... 30 

3.1 Ϣ Ϲ Ͼϴ ϷϹ Ͽ Ϸϼ Ϲ Ͼϼ  Ͽ ϶ϼϽ ......................................................................... 30 

3.2 Ϣ ϹϸϹϿϹ ϼϹ ϷϿ ϵϼ  ϻϴϿ ϺϹ ϼ  ϸϴ Ϲ ϴ ................................................ 31 

3.3 Ϣ ϹϸϹϿϹ ϼϹ ϴϻ Ϲ ϶ ϸ ϶  ϸϴ Ϲ ϴ ................................................. 32 

3.4 ϣ ϶Ϲ Ͼϴ ϴ ϺϹ ϼϽ  ϸ ϶Ϲ ϸϴ Ϲ ϴ .............................................. 34 

4 ϦϹ Ͽ Ϸϼ  ϼ Ϸϴ ϼϻϴ ϼ  ϼ ϹϿ ϶ϴ ........................................................... 35 

4.1 ϥ Ϲ ϼ ϼϾϴ ϼ  ϵ  ϿϹ Ϲ ϶ ϼ Ϸ ϻ ϻϴ ϶ϴ  ϼ ϵϿϹ ϼϽ....... 35 

4.2 ϖ ϵ  ϴϺ Ϸ  Ͼ ϴ ϴ ................................................................................... 36 

4.3 ϖ ϵ  ϼ ϴ Ϲ  ϴ϶ ϴ  Ϲϸ ϶ ..................................................... 40 

4.4 Ϥϴ Ϲ  Ͼ ϿϹϾ ϴ ϸϿ  ϵ ϼϷϴϸ  ϴϺ ϼϾ ϶ ....................................... 41 

4.5 Ϥϴ Ϲ  ϼ Ϲ ϼ  Ͼ ϽϷϹ Ͽϴ  ............................................................. 42 

5 ϱϾ ϼϾϴ ............................................................................................................... 47 

6. Ϣ Ϲ Ͼϴ ϶ ϻϸϹϽ ϶ϼ  ϴ Ͼ Ϻϴ  Ϲϸ  ...................................................... 49 

6.2 ϩa aϾ Ϲ ϼ ϼϾa a Ͼa ϻa ϽϾϼ ................................................................... 49 

6.2 ϞϿϼ ϴ  ϼ ϶ Ϲ ϻϴϷ ϻ Ϲ ϼϹ ϶ ϻϸ ϴ ............................................................ 49 

6.3 Ϣ Ϲ Ͼϴ ϶ ϻϸϹϽ ϶ϼ  ϼ ϹϿ ϶ϴ ϵ ϹϾ ϴ ϴ ϴ Ϲ Ͻ ϶ ϻϸ  ........... 50 



 

[4] 

 

6.4 Ϣ ϸ  .................................................................................................................. 59 

6.4  ϣ ϶Ϲ Ϲ ϶ ϸ  ......................................................................................... 60 

ϖ ϶ ϸ  ....................................................................................................................... 62 

7 ϕϹϻ ϴ  Ϻϼϻ ϹϸϹ ϹϿ ϼ ....................................................................... 633 

7.1 ϕϹϻ ϴ  Ͻ ϶ ϼϻ϶ ϸ ϶Ϲ  Ϲ ϼ ϼϽ, ϴ Ͼ ϶ ϴϵ  ϼ 
ϴϵ ϼ  Ϲ  ............................................................................................................ 633 

7.2 Ϧ Ϲϵ ϶ϴ ϼϹ ϵϹϻ ϴ ϼ ϼ ϾϿϴϸϼ ϶ϴ ϼϼ ϴ Ϲ ϼϴϿ ϶ ϼ Ͼ Ͼ ϼϽ 655 

7.3 ϕϹϻ ϴ  ϴ  ϼ Ϸ ϻ - ϴϻϷ ϻ  ϴϵ  ................. 666 

7.4 ϛϹ Ͽ Ϲ ϴϵ . ϦϹ ϼϾϴ ϵϹϻ ϴ ϼ....................................................... 677 

7.5 ϕϹϻ ϴ  ϼ ϿϹϾ ϶ϴ  ϴϵ ϴ  ................................................. 688 

7.6 ϕϹϻ ϴ  ϸϴ ϼ ϴϺ  ϴϵ ϴ  ................................................. 699 

7.7 ϢϵϹ Ϲ Ϲ ϼϹ Ϻϴ ϵϹϻ ϴ ϼ .................................................................... 70 

7.8 ϕϹϻ ϴ  ϸϴ ϼ Ͼϴ Ϲ  ϴϵ ϴ  ...................................................... 70 

7.9 ϕϹϻ ϴ  ϸϴ ϼ ϵϹ  ϴϵ ϴ  .................................................... 711 

ϥ ϼ Ͼ ϼ Ͽ ϻ ϶ϴ  ϼ ϼϾ ϶ .................................................................... 733 

ϣ ϼϿ ϺϹ ϼϹ ϔ ......................................................................................................... 766 

 
 
 



 

[5] 

 

 
 

ϦϹ Ͻ ϵϴϾϴϿϴ϶ Ͼ Ͻ ϴϵ  ϶Ͽ Ϲ  «Ϡ Ϸ Ͼ ϼ ϴϿ Ͻ Ϲ  ϶ . 
Ϧϴ  Ϧϴ Ͼ Ϸ  ϴϽ ϴ Ϥϩ».  

ϔϾ ϴϿ  ϹϾ ϴ ϻϴϾϿ ϴϹ  ϶ ,  . Ϧϴ  ϶ ϴ ϹϹ 
϶ Ϲ  Ϲ ϵϹ Ϲ Ϲ  Ͽ  ϶ ϻ Ϻ  Ͼϴϻϴ ϼ  Ϸ ϸϴ ϶Ϲ  ϼ 

ϼ ϼ ϴϿ  Ͽ Ϸ ϴ ϹϿϹ ϼ , ϼ ,  ϹϿ  ϶Ͽ Ϲ  ϴϽ  
Ϲ . ϥ  ϴ Ϸ ϸϴ ϶Ϲ Ϲ Ͽ Ϸϼ  ϾϴϺϸ  Ϸ ϸ  ϴ Ϲ ,  Ϲϵ Ϲ  
϶ϹϿϼ Ϲ ϼ  ϵ ϴ Ͼ Ͻ ϵ ϼ. ϡϹ ϵ ϸϼ  Ϲ ϼ ,  

϶Ϲ  ϵ Ͽ Ϻϼ϶ϴ ϼ  ϴ ϹϿϹ ϼ  Ϲ Ϲ  ϶ ϴϹ  ϶ ϴ Ͼϴ  ϹϴϿϼϻϴ ϼϼ 
ϴ ϼ ϴϿ  ϹϾ ϶, ϶ ϶ ϻϼ  ϼ  ϼ ϹϿ ϶  ϴ ϵ Ͽϴ ϼϼ ϶Ͽ Ϲ  
ϹϿϹ ϵ ϴϻ  ϸϿ  ϴϽ ϴ.  

ϪϹϿ  ϶Ͽ Ϲ  ϴϻ ϴϵ Ͼϴ ϼ ϺϹ Ϲ - ϹϾ Ϸ  Ϲ Ϲ ϼ   ϻϸϴ ϼ  
ϴϸ ϼ ϼ ϴ ϼ϶ Ϸ  ϵ ϹϾ ϴ, ϴϼϵ ϿϹϹ Ͽ  ϶Ϲ ϴ ϹϷ  ϶ Ϲ Ϲ  

Ϲϵ ϶ϴ ϼ  Ͼϴ Ϲ ϶ϴ ϼ Ͼ ϼ ϸϿ  ϹϿ Ͼ Ͻ Ϲ ϼ.  
ϘϿ  ϸ ϼϺϹ ϼ  Ͼϴϻϴ Ͻ ϹϿϼ ϵ Ͽϼ ϴ϶ϿϹ  ϿϹϸ ϼϹ ϻϴϸϴ ϼ: 

ϴ ϴϿϼϻ Ϲ Ͽ ϺϹ ϼ  ϻϹ ϹϿ Ϸ  ϴ Ͼϴ, ϴϻ ϴϵ Ͼϴ ϼ ϺϹ Ϲ - ϹϾ  
Ϲ Ϲ ϼϽ ϹϾ ϴ, ϴ Ϲ  ϼ ϹϿ  Ͼ Ͼ ϼϽ ϼ ϸϴ Ϲ ϶,  
ϴϻ ϴϵ Ͼϴ ϾϴϿϹ ϸϴ Ϸ  Ͽϴ ϴ ϼ Ϲ Ͽ Ϸϼϼ ϼϻ϶ ϸ ϶ϴ ϴϵ , ϴϻ ϴϵ Ͼϴ 
Ϲ ϼ ϼϽ  ϴ Ϲ Ͼ Ϻϴ ϹϽ Ϲϸ  ϼ Ϲ ϼϾϹ ϵϹϻ ϴ ϼ ϼ 

ϼ ϹϿ ϶Ϲ ϵ ϹϾ ϴ.  
Ϥϴ ϴ ϼ϶ϴϹ Ͻ ϻϹ ϹϿ Ͻ ϴ Ͼ ϴ ϿϴϷϴϹ  ϶ Ϲ ϴϿ Ͻ ϴ ϼ 

. Ϧϴ , ϶Ͽ Ϲ  Ϲϻϴ Ϲ , ϼ Ϲ  ϴ Ϲ ϼ Ϲ Ϲ ϸ Ϲ 
϶ ϻϼ.  

ϞϿϼ ϴ ϼ Ϲ ϾϼϽ ϴϽ  - Iϖ 
ϡ ϴ ϼ϶ Ͻ Ͼ Ͻ ϴ  ϶Ϲ ϴ – 0,38 Ϟϣϴ 
ϡ ϴ ϼ϶ Ͻ ϶Ϲ  ϹϷ ϶ Ϸ  Ͼ ϶ϴ – 1,0 Ϟϣϴ 
ϥϹϽ ϼ  ϴϽ ϴ – 7 ϵϴϿϿ ϶ 
ϥ Ϲ Ϲ  Ϸ Ϲ ϽϾ ϼ ϻϸϴ ϼ  – II  
ϔ ϼ ϹϾ  - Ͽϴ ϼ ϶ Ϲ Ϲ Ϲ ϼ  ϴϻ ϴϵ ϴ  ϶ ϶Ϲ ϶ϼϼ  

Ϲ Ͽ Ϸϼ Ϲ Ͼϼ ϼ Ͽϴ ϴ ϼ ϼ Ϲ ϴ ϼ,  Ϲ  ϴ ϼ϶  Ϲϵ ϶ϴ ϼϽ  
Ϻϴ Ͻ ϵϹϻ ϴ ϼ, ϵ ϶  ϵ Ͽ Ϻϼ϶ϴ ϼ  ϴϵ ϴ ϼ  ϴ Ϲϸ ϼ ϼϼ 

ϼ ϸ Ϸϼ ϼ ϸϹϽ ϶ ϼ ϼ ϴ ϼ ϼ ϴ϶ϼϿϴ ϼ.    
ϛϸϴ ϼϹ ϴ ϻϹ ϹϿ  ϴ ϾϹ ϴϻ Ϲ Ϲ   ё  ϴ ϼ ϴ -

ϷϼϷϼϹ ϼ Ϲ Ͼϼ  Ϲϵ ϶ϴ ϼϽ ϼ ϹϿ  Ϲ ϶ ϼ  ϺϼϿ  ϸ ϶.
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1.   
 
1.1     
 
Ϥϴ ϴ ϼ϶ϴϹ Ͻ ϻϹ ϹϿ Ͻ ϴ Ͼ ϴ ϸϼ , ϴ ϴϸϼϼ ϴϻ ϴϵ Ͼϼ ϼ 

 Ͻ ϼ ϼ Ϲ ϴ Ϲ ϼ ϼ  Ϲ ϸ϶ϹϸϹ  ϼ ϺϹ Ϲ Ϲ Ͼ ϼϾϴ ϼϼ.  
ϖ ϸ ϶ ϸ ϸϼ   Ϸ ϴ ϼ ϴ  Ϲ ϶ ϼ  Ͽϼ .  
Ϟϴ ϴϿϼϻϴ ϼ Ϲ ϵ  ϸ  ϶ Ϸ ϴ ϼ ϴ  Ϲ ϶ ϼ  Ͽϼ .  
Ϙϼϴ Ϲ  ϶  ϵ - 500 , ϴ ϹϸϹϿϼ ϹϿ   ϴ Ͼϴ  -400 , 

ϴ ϹϸϹϿϼ ϹϿ   ϻϸϴ ϼ  - 200 ; 
ϥϼ Ϲ  Ͼϴ ϴϿϼϻϴ ϼϼ ϼ ϶ ϸ ϴϵϺϹ ϼ  ϶ ϸ ϶ϿϹ ϶ ϼ ϹϿ  ϼϼ, 

ϴϾ ϾϴϾ ϶ϹϿϼ ϼ ϴ ϴϾ ϿϹ Ϸ  ϼϻ ϴ ϴ϶Ͽ Ϲ  0.325   ( ϴ ϼ϶ Ͻ Ͼ 
Ͽ Ϻϵ  ϴϾϼ  ϼ Ϲ  40 ϿϹ ). 

 
1.2   
 
ϘϿ  Ϲ ϼ  ϻ  ϶Ϲ ϶ ϻϴ ϼ Ϲ  Ϲ ϵ ϸϼ Ϲ ϸϴ Ϲ 

( ϶ Ϲ  ϼ Ͼ  ϶Ϲ ϴ) ϸϿ  ϸϴ Ϸ  ϴϽ ϴ ϼ ϹϿ ϶ϴ [1] ϶ 
ϴϵϿϼ  1.1. Ϥϴ ϼ ϶ϴϹ  Ϲ  ϼ Ϲ ϶Ϲ  Ͼϼ ϴϵϿϼ , Ϻϴ  
Ϲ ϶  Ͼ  ϴ ϶  ϼ ϹϸϹϿ  Ϲ  Ϸ  ϼϻ϶ϹϸϹ ϼ   ϵ ϹϽ 

. ϣ  Ϲ ϶Ϲ Ͻ ϾϹ ϴϵϿϼ  ϼ  ϻ  ϶Ϲ ϶ ϶Ϲ ϶Ϲ  ϸϿ  
϶ϴ  ϼ ϼ Ͽ . 

 
ϦϴϵϿϼ ϴ 1.1 – ϣ ϶ Ϲ  ϼ Ͼ  ϶Ϲ ϴ 

ϳ ϶ϴ  
ϣ Ͼ  ϥ ϥ-ϖ ϖ ϲ-ϖ ϲ ϲ-ϛ ϛ ϥ-ϛ 

Ϧϴ  19 1 1 7 15 36 11 10 
3,2 1,1 1,3 1,9 3,6 6,5 4 2,2 

∑=1175,7 60,8 1,1 1,3 13,3 54 234 44 22 
100% 14 0,3 0,3 3 13 54,4 10 5 

Ϝ Ͽ  
ϣ Ͼ  ϥ ϥ-ϖ ϖ ϲ-ϖ ϲ ϲ-ϛ ϛ ϥ-ϛ 

Ϧϴ  29 8 6 8 15 17 10 7 
3,6 2,8 2,5 2,8 2,8 4,3 3,8 3,3 

∑=340,4 104,4 22,4 15 22,4 42 73,1 38 23,1 
100% 30,67 6,58 4,41 6,58 12,34 21,47 11,16 6,79 

 
ϥ ϷϿϴ  ϴϵϿϼ  ϸϴ  Ϲ ϴ ϻϴ ϶Ϲ ϶ ( ϼ . 1.1).  
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С

Ю

ВЗ

нварь
и ль

 
Ϥϼ Ͼ 1.1 – Ϥ ϻϴ ϶Ϲ ϶ . Ϧϴ  

 
ϞϿϼ ϴ ϼ Ϲ Ͼϴ  ϴ ϴϾ Ϲ ϼ ϼϾϴ ϴ϶ϿϹ ϴ  ϴ Ϲ ϼϴϿϴ  Ϸ ϿϹ ϼ  

ϴϵϿ ϸϹ ϼϽ ϼ ϴ ϼ϶  ϸϴ . ϥ ϷϿϴ  Ͼϴ Ϲ ϾϿϼ ϴ ϼ Ϲ Ͼ Ϸ  
ϴϽ ϼ ϶ϴ ϼ  ϸϿ  ϼ ϹϿ ϶ϴ . Ϧϴ  ϴ Ͽ ϺϹ  ϶ Ιϖ ϾϿϼ ϴ ϼ Ϲ Ͼ  

ϸ ϴϽ Ϲ. ϞϿϼ ϴ  ϹϻϾ  Ͼ ϼ Ϲ ϴϿ Ͻ,  Ͽ ϸ Ͻ ϻϼ Ͻ ϼ Ϻϴ Ͼϼ  ϿϹ , 
 ϹϻϾϼ  Ͼ ϿϹϵϴ ϼϹ  ϹϺϸ  ϼ ϼ ϸ Ϲ϶ ϼ Ϲ Ϲ ϴ ϴ ϼ ϼ Ϲϵ Ͽ ϼ  

Ͼ Ͽϼ Ϲ ϶  ϴϸϾ ϶. ϞϿϼ ϴ ϼ Ϲ ϾϼϹ ϿϹ Ϲ  ϼ ϼ  ϴ ϹϸϹϿϹ ϼϹ  Ϲ ϴ  
϶ Ϲ Ϲ ϼϹ Ϸ ϸϴ Ͼϴϻϴ  ϶ ϴϵϿϼ Ϲ 1.2. 

 
ϦϴϵϿϼ ϴ 1.2 – ϞϿϼ ϴ ϼ Ϲ ϾϼϹ ϴ ϴϾ Ϲ ϼ ϼϾϼ  
 
ϞϿϼ ϴ ϼ Ϲ ϾϼϹ ϿϹ Ϲ  

ϙϸϼ ϼ ϴ 
ϼϻ Ϲ Ϲ ϼ  

ϖϹϿϼ ϼ ϴ 

ϥ Ϲϸ ϹϷ ϸ ϶ϴ  Ϲ Ϲ ϴ ϴ ϶ ϻϸ ϴ 0ϥ 0,3 
ϥ Ϲϸ Ϲ Ϲ ϴ  Ϲ Ϲ ϴ ϴ ϶ϴ  0ϥ -25,5 
ϥ Ϲϸ Ϲ Ϲ ϴ  Ϲ Ϲ ϴ ϴ ϼ Ͽ  0ϥ +19,9 
Ϡϼ ϼ ϴϿ ϴ  Ϲ Ϲ ϴ ϴ ϶ ϻϸ ϴ 0ϥ -47 
ϠϴϾ ϼ ϴϿ ϴ  Ϲ Ϲ ϴ ϴ ϶ ϻϸ ϴ 0ϥ +38 
ϥ Ϲϸ Ϲ ϴ  ϴ Ͽϼ ϸϴ Ϲ Ϲ ϴ  ϶ ϻϸ ϴ      

ϴϼϵ ϿϹϹ Ͽ ϸ Ϸ  Ϲ ϴ 

0ϥ 10,8 

ϥ Ϲϸ Ϲ ϴ  ϴ Ͽϼ ϸϴ Ϲ Ϲ ϴ  ϶ ϻϸ ϴ      
ϴϼϵ ϿϹϹ Ϲ Ͽ Ϸ  Ϲ ϴ 

0ϥ 12,9 

ϥ Ϲϸ ϹϷ ϸ ϶ Ϲ Ͼ Ͽϼ Ϲ ϶  ϴϸϾ ϶  322 
ϡϴϼϵ Ͽ ϴ  ϷϿ ϵϼ ϴ Ϲ ϻϴ ϼ  ϶   290 

 
ϗϹ Ϲ ϴϿ Ͻ Ͽϴ  Ϲ ϼ ϼϼ ϴ Ͼϴ ϴϻ ϴϵ ϴ  ϶ ϶Ϲ ϶ϼϼ  ϥϣ 

42.13330.2011 [2], ϥϣ 118.13330.2012 [3]. 
ϖ Ϲϻϸ ϴ Ϲ ϼ ϼ  Ϲ ϶Ͽ Ϲ    ϷϿϴ϶ Ϸ  ϴ ϴϸϴ. ϡϴ 

ϼϿϹϷϴ ϹϽ Ͼ Ϲ ϼ ϼϼ ϴϻ Ϲ ϴ  ϴ϶ Ͼϴ. 
ϣ Ͼ ϼϹ  ϴ Ͽ ϴϸϾϴ   ϼ  ϴ ϴ   Ϲϸ Ϲ   ϼϻ  ϴ Ͻ 

Ͽϼ Ͼϼ. ϣ Ͼ ϼ  Ϲϻϸϴ ϶ Ͽ   ϶  ϴ ϴϿ ϵϹ Ϲ. ϢϻϹϿϹ Ϲ ϼϹ 
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Ϲ ϼ ϼϼ Ϲϸ ϴ ϼ϶ϴϹ  ϴϸϾ  ϸϹ Ϲ϶ Ϲ϶ ϼ Ͼ ϴ ϼϾ ϶, Ͻ ϶  
Ϸϴϻ ϶ ϼ ϶Ϲ ϼϾ ϶.  

 
1.3 ё -   
 
Ϣϵ ё - Ͽϴ ϼ ϶ Ϲ Ϲ Ϲ ϼϹ ϻϸϴ ϼ  ϴϻ ϴϵ ϴ  ϶ ϶Ϲ ϶ϼϼ  

[3], [4], [5]. 
ϛϸϴ ϼϹ ϻϴ ϹϾ ϼ ϶ϴ  ϸ϶ ϴϺ . ϖ ϴ Ϲ ϶ Ϸ  ϴϺϴ 3,3   

϶  ϼ Ϸ  Ͽϴ. ϛϴ Ϲ Ͼ  ϼ Ϸ  Ͽϴ ϼ ϴ 0,000 . Ϣ Ϲ Ͼϴ ϶  
ϻϹ Ͽϼ ϴ 0,45  ϼϺϹ ϼ  ϴ϶Ͽ Ϲ  -0,450 . Ϣ Ϲ Ͼϴ ϶  Ͼ Ͽ ϴ ϴ 20  

ϼϺϹ ϶  ϶ Ϸ  ϻϸϴ ϼ  (-0,020 ).   
ϢϾ ϴ ϴ Ϲ ϶  ϴϺϹ ϴ Ͽ ϺϹ  ϴ ϶ Ϲ +0,800  ϼ +0,600 . 

Ϥϴϻ Ϲ  Ͼ  ϼ  ϼ ϸϼ϶ϼϸ ϴϿ  ϴϾϼ  ϵ ϴϻ , ϵ  ϻϸϴ϶ϴ  
ϵϿϴϷ ϼ Ϲ Ͽ ϶ϼ  ё  Ϲ Ϲ ϶Ϲ Ϸ  ϶Ϲ Ϲ ϼ .  

Ϣ ϶ Ͻ ϶ ϸ ϶ ϻϸϴ ϼϹ ϴ Ͽ ϺϹ    ϷϿϴ϶ Ϸ  ϴ ϴϸϴ. ϣ ϼ 
϶ ϸϹ ϼ ϹϹ  ϴ ϸ .  

ϣ ϼ ϶ ϸϹ Ϲ Ϲϻ Ϲ ϴϿ  ϸ϶Ϲ   ϶ ϻϸϴ ϼϹ ϴ Ͽ ϺϹ  ϶ Ͻ ϿϿ 
ϸϿ  ϵ Ͽ Ϻϼ϶ϴ ϼ  ϾϿϼϹ ϶ ϴ 5 Ͼ , ϼϻ Ͼ Ϸ  ϼ Ϲ  ϶ ϸ  ϶ Ͼ ϼϸ , 
Ͼ Ϲ ϶Ͽ  ϶ ϻ  ϹϺϸ  Ϲ Ϲ ϼ ϼ. ϣ  ϸ  ϼϻ ϶ Ϸ  
϶Ϲ ϼϵ Ͽ  ϴ Ͽ ϺϹ ϴ ϿϹ ϼ ϴ. ϦϴϾϺϹ ϴ Ϲ ϶  ϴϺϹ ϴ ϿϴϷϴ  

Ϲ Ϲ ϼ  ϸϿ  ϴ Ϲ ϼ , ϻ Ͻ ϶Ϲ Ϲ Ϲ Ϲ ϼϽ.  
ϖ ϸ ϴ ϶ Ͻ ϴϺ Ϲ ϶Ͽ Ϲ  Ϲ Ϲϻ 1 ϿϹ ϼ  – ϶  

ϼ ϼ Ͻ ϴ ϴ 1,2 . 
ϡϴ ϶  ϴϺϹ ϴ ϸ  ϴϸ ϼ ϼ ϴ ϼ϶ Ϲ Ϲ Ϲ ϼ , Ͼϴϵϼ Ϲ  

ϴ ϼ ϴ, Ϸϴ ϼϻϴ ϼ Ͻ ϸϹϿ, ϸϹϿ ϴ϶ ϴ ϼϻϴ ϼϼ, Ϲ . Ϲ Ϲ ϼ .  
Ϥϴϻ Ϲ  ϻϸϴ ϼ  ϶ Ͽϴ Ϲ 20,36 12,56 .   
 
1.4   
 
ϣ  Ͼ Ͼ ϼ϶ Ͻ Ϲ Ϲ Ϲ ϹϷ  ϶ϴ ϼ , ϻϸϴ ϼϹ ϶Ͽ Ϲ   

Ϲ Ͽ  Ͼϴ Ͼϴ . Ϟ Ͽ  ϼ  ϺϹϿϹϻ ϵϹ Ϲ Ͽϼ Ϲ.  
ϖ ϸϴ  ϹϾ Ϲ ϼ  Ͽϵ ϴ Ͻ Ͽϼ Ͻ ϸϴ Ϲ  ϴ 

Ϲ Ϲ ϶Ϲ  ϶ϴ ϼϼ ϸ Ͼ Ͽ  ϼ ϿϹ Ͻ ϵ Ͻ ϺϹϿϹϻ ϵϹ Ͻ 
ϸ Ϲ ϼϹ Ϲ . Ϥϴ Ϲ  ϸϴ Ϲ ϴ ϼ϶ϹϸϹ  ϶ ϴϻϸϹϿϹ «Ϣ ϶ϴ ϼ  ϼ 

ϸϴ Ϲ ».   
ϖ Ͼϴ Ϲ ϶Ϲ ϶ Ϸ  Ϲ ϶ Ϸ  ϴ Ϲ ϼϴϿϴ ϼ Ͽ ϻ Ϲ  ϴ ϸϴ Ͻ 

ϾϹ ϴ ϼ Ϲ ϾϼϽ Ͼϼ ϼ  250x120x65. ϘϿ  ϾϿϴϸϾϼ Ϲ  ϼ Ϲ Ϲ  Ϲ Ϲ -
Ϲ ϴ Ͻ ϴ ϶  ϴ Ͼϼ Ϡ50. ϥ Ϲ  ϵϿϴϸϴ  ϶ Ͼ Ͻ Ϲ Ͽ ϶ ϸ . 

ϥ ϷϿϴ  Ϲ Ͽ Ϲ ϼ Ϲ Ͼ  ϴ Ϲ  Ͽ ϼ ϴ Ϲ  ϼ ϼ ϴϹ  ϴ϶ ϴ  
610 . ϞϿϴϸϾϴ Ϲ  ϶ Ͽ Ϲ   Ϲ Ϲ϶ ϻϾ Ͻ ϵ Ͼ ϶. ϖ ϷϿϴ  ϼ ϶ Ϲ ϴ  

Ϲ Ϲ Ϲ Ϲ ϼ  Ϲ  ϾϿϴϸ ϶ϴ  ϶ ϻ Ϲ Ϲ Ͼϼ ϼϻ ϶ Ͽ Ͼϼ F6ϔ1.   
ϘϿ  ϸϴ Ϸ  ϻϸϴ ϼ  ϼ  ϸ϶ Ͽ Ͻ Ϲ Ͼϼ ϼ Ϲ Ϲ . ϡϴ Ϻ Ϲ 

Ϲ ϼϹ Ϲ  Ͽ ϼ Ͻ 610 . ϣϹ ϹϷ ϸϾϼ Ͽ ϼ Ͻ 125 , 120 .  
ϣϹ ϹϾ ϼϹ ϵ - Ͽϼ Ϲ ϺϹϿϹϻ ϵϹ Ϲ. ϖ Ϲ ϴϿ Ͻ ϴ ϼ 

Ϲ ϹϾ ϼϹ ϴϼ϶ϴϹ  ϼϻ ϺϹϿϹϻ ϵϹ  Ͽϼ  Ϲ ϹϾ ϼ  ϶ ϹϽ ϼ Ϲ Ͼ  



 

[9] 

 

ϼ Ͽ Ϲ ϼϼ  Ͼ ϷϿ ϼ ϴ ϼ ϶ ϹϽ ϼ Ϲ Ͼ  ϼ Ͽ Ϲ ϼϼ  Ϲ ϼ  
1.141.1-40  ϼ 1.14.1-28  Ͽ ϼ Ͻ 220  ϼ ϼ ϼ Ͻ 990, 1190 ϼ 1490 , 
ϾϿϴϸ ϶ϴϹ Ϲ ϴ ϿϾϼ ϼϷϹϿ , ϶ ϷϿϴ  Ϲ ϹϾ ϼϹ ϶ Ͽ Ϲ  ϼϻ Ͽϼ Ϸ  

ϺϹϿϹϻ ϵϹ ϴ Ͽ ϼ Ͻ 200 . Ϡ Ͽϼ Ϲ ϼ ϵ Ϲ Ϲ ϹϾ ϼϹ 
϶ ϻ ϶ϴϹ  ϶ Ϲϸϼ Ͻ ϺϹ ϾϼϽ ϸϼ Ͼ. Ϥϴ Ϲ  Ϲ ϹϾ ϼ  ϼ϶ϹϸϹ  ϶ ϴϻϸϹϿϹ 

«ϥ ϼ ϹϿ Ϲ Ͼ Ͼ ϼϼ».  
ϘϿ  ϸϴ Ϸ  ϻϸϴ ϼ  ϼ ϴ Ͽ Ͼϴ  Ͼ ϶Ͽ . ϖ Ͼϴ Ϲ ϶Ϲ Ͼ ϶ϹϿ Ϸ  

ϴ Ϲ ϼϴϿϴ ϼ  Ͽ Ͻ ϴ Ϲ ϼϴϿ ϦϹ ϼϾ Ͽ .  
Ϙ϶Ϲ ϼ ϶ Ϲ ϼϹ - ϶ Ϲ Ϲ ϼ  ϼϻ ϣϖϩ ϼϿϹϽ  ϗϢϥϦ 30970-

2002 [6], ϶ Ͼ ϼϸ ϴ  ϼ ϴ ϵ ϴ  ϼϻ ϴϿ ϼ ϼϹ϶  ϼϿϹϽ  ϴ ϼ ϶ϴ  
ϹϾϿϹ ϼϹ   ϗϢϥϦ 23747-88 [7]. 

Ϙ϶Ϲ ϼ ϴ Ϻ Ϲ - ϼϻ ϴϿ ϼ ϼϹ϶  ϼϿϹϽ  ϴ ϼ ϶ϴ  
ϹϾϿϹ ϼϹ   [7].  

ϢϾ ϴ ϴ Ϻ Ϲ - ϼϻ ϣϖϩ ϼϿϹϽ  Ͼ ϶ϴ ϼ ϼ  ϴ Ϸϴ ϼ 
(Ͼ Ϲ Ϲ Ϲ ϼϽ Ϲ ϴ ϼ )  ϗϢϥϦ 30674-99 [8]. 

ϣϹ Ϲ Ͼϼ - ϺϹϿϹϻ ϵϹ Ϲ  ϗϢϥϦ 948-84 [9], ϼϻ Ϸ ϿϾ ϶ 
ϴ϶ Ͽ   ϗϢϥϦ 8509-93 [10]. 

 
1.5   
 
ϡϴ Ϻ ϴ  ϸϹϿϾϴ ϻϸϴ ϼ  ϶ Ͽ Ϲ ϴ ϼϻ ϹϷ ϼ  Ϲ϶ Ͽϴ Ϲ ϼ  

ϴ Ϲ ϼϴϿ ϶ ϷϿϴ  [3], [4], [5]. 
ϡϴ Ϻ  ϸϹϿϾ  ϻϸϴ ϼ   Ϲϸ ϴ ϼ϶ϴ  ϼϻ ϶ Ͼ Ͼϴ Ϲ ϶Ϲ Ͻ 

Ͼϴ Ͼϼ  Ϲ Ͽϼ ϹϿ  ( Ϲ Ͽ Ϸϼ  « Ͼ Ͻ ϴ ϴϸ»).  
ϥ Ϲ  Ͼ ϼϸ ϶ ϼ ϴϸ ϼ ϼ ϴ ϼ϶  ϵϿϼ ϶ ϶ϴ  ϸϹϾ ϴ ϼ϶ ϼ 

Ͽϴ ϼϾ ϶ ϼ ϴ ϹϿ ϼ. ϥ Ϲ  ϶ ϴ . ϻϿϴ  ϸϹϿ ϶ϴ  ϶Ϲ  Ͼϴ ϹϿϹ  ϴ 
϶ 1.8 . ϥ Ϲ  ϶ Ϸ  ϿϿϴ Ͼ ϴ ϼ϶ϴ  ϶ ϸ Ͽ ϼ Ͻ 

ϿϹ ϴϿϾϼ϶ϴ ϹϽ Ͼ ϴ Ͼ Ͻ. 
ϧ Ͻ ϶  Ͽ ϶ ϴϻϿϼ ϴϹ  ϶ ϻϴ϶ϼ ϼ ϼ  ϴϻ ϴ Ϲ ϼ  Ϲ Ϲ ϼ : 
ϖ ϴ . ϻϿϹ Ϲϸ Ϲ  Ͽ ϶ Ϲ Ͼ ϼϹ ϼϻ ϾϹ ϴ ϼ Ϲ Ͼϼ  Ͽ ϶  

Ͽϼ Ͼ ϴ Ϲ Ϲ - Ϲ ϴ  ϴ ϶ Ϲ. ϖ Ͽ ϺϹϵ  Ϲ Ϲ ϼ  
ϾϿϴϸ ϶ϴϹ  Ͽϼ ϿϹ . ϖ ϴϸ ϼ ϼ ϴ ϼ϶  Ϲ Ϲ ϼ  ϼϻ϶ ϸϼ  
Ϲ Ͽ ϼϻ Ͽ ϼ  Ͽ ϶, ϶Ϲ  Ͼ Ͻ ϾϿϴϸ ϶ϴϹ  Ͽϴ ϼ ϴ .  

ϥϴ  ϻϿ  ϵϾϿϴϸ ϶ϴ  Ͽϼ Ͼ Ͻ, ϴ Ͽ ϾϿϴϸё  Ͽϼ Ͼϴ  ϴ ϶  
Ͼ ϼϹ , ϴ Ϲ   ϷϿ Ϲ϶ . ϡϴ ϿϾϼ Ͼ Ϲ  Ͽϴ ϼϾ ϶ Ϲ ϴ ϹϿϼ, 

ϵϿϹϸ  ϻϹϿё Ϸ  ϶Ϲ ϴ. ϧ ϴ ϴ϶Ͽϼ϶ϴϹ  ϴϾ ϶ϼ ϴ ϼ ϼ ϴϻ ϵϹϿ Ϸ  ϶Ϲ ϴ. 
 
1.6   
 
ϖ Ϲ Ͼ Ͼ ϼ϶ Ϲ Ϲ Ϲ ϼ  ϶ ϹϾ Ϲ ϴϻ ϴϵ ϴ  ϶ ϶Ϲ ϶ϼϼ  

Ϲϵ ϶ϴ ϼ ϼ [5], ϼ ϸ  ϼϻ Ͽ ϶ϼϽ ϵϹ Ϲ Ϲ ϼ  Ϲϵ Ϲ  ϹϸϹϿ ϶ 
Ϸ Ϲ ϽϾ ϼ ϶  Ͼ Ͼ ϼϽ ϼ Ι  Ϲ Ϲ ϼ Ϸ Ϲ ϽϾ ϼ ϻϸϴ ϼϽ 

(Ͼϴ ϹϷ ϼ  Ϻϴ ϴ ϼ – ϖ1). ϖ Ϲ Ͼ Ͼ ϼϼ ϻϸϴ ϼ  ϴϻ ϴϵ ϴ   
ё  Ϲϵ ϶ϴ ϼϽ Ϻϴ Ͻ ϵϹϻ ϴ ϼ.  



 

[10] 

 

ϥ ϷϿϴ  [5] ϶ ϻϸϴ ϼϼ Ϲϸ Ϲ  ϴ϶ ϴ ϼ Ϲ Ͼ Ϲ Ϻϴ Ϲ ϼϹ, 
ϵ Ϲ ϼ  –  Ͽ ϴϸϼ, ϶ϼϸ Ϸ Ϲ ϴ ϼ  Ϲϸ ϶ – Ͼ. ϦϴϾϺϹ 

ϸϹ ϾϼϽ ϴϸ ϵ ϸ ϶ϴ  ϶ Ϲ ϼ  Ϻϴ  ϶ ϸ ϶ ϸ . 
ϖ ϶Ϲ ϶ϼϼ  [11] ϶ ϻϸϴ ϼϼ ϴϻ ϴϵ ϴ ϴ ϼ϶ ϸ ϴ  ϼ Ϲ ϴ, 

Ͼ ϴ  ϶ϾϿ ϴϹ  ϶ Ϲϵ  ϼ -϶ Ϻ  ϶Ϲ ϼϿ ϼ , Ϲ ϼ Ϲ ϾϼϹ 
Ϲϸ ϶ϴ ϴ϶ϿϹ ϼ . ϧϸϴϿϹ ϼϹ ϸ ϴ ϼ ϸϼ  Ϲ Ϲϻ ϶ Ϻ Ϲ ϴ   

ϼ Ͼ ϶Ϲ  ϵ ϺϸϹ ϼϹ  Ϸϼ.  
ϣ  Ϲϵ ϶ϴ ϼ  [11] ϶ ϻϸϴ ϼϼ ϶ Ϲ Ͼ Ϲ Ϲ ϴϿϿϼ Ϲ ϾϼϹ Ͼ Ͼ ϼϼ 

ϻϴ ϼ Ϲ  Ϸ Ϲ ϽϾϼ ϼ Ͼ ϼ ϼ, Ͼϴ Ͼϴ  ϸ϶Ϲ  ϿϾ ϶ ϼ 
Ϸϼ Ͼϴ   ϶ Ͽ Ϲ  ϼϻ ϹϷ ϼ  ϴ Ϲ ϼϴϿ ϶.  

 
1.7  ё   
 
ϡ  ϼ ϹϿ Ͻ Ϲ Ͽ Ϲ ϼϾϼ ϸ ϿϺ  ϵϿ ϸϴ  ϼ 

ϹϾ ϼ ϶ϴ ϼϼ Ϸ ϴϺϸϴ ϼ  Ͼ Ͼ ϼϽ ϶  ϼ ϹϾ ϼ Ϲ  ϻϸϴ ϼϽ 
ϼ ϺϹ ϼϽ ϴϻϿϼ Ϸ  ϴϻ ϴ Ϲ ϼ   ϼ Ϲ ϼ Ϲ Ϲ ϴ Ͻ ϼϿϼ 
Ϲ Ϲ ϴ Ͻ ϼ ϼ ϹϿ Ͻ ϶ϿϴϺ  ϶ Ϲ ϹϷ  ϶ ϻϸ ϴ ([12]).  

Ϟ ϼ ϼϹ  Ϲ Ͽ Ϲ Ϲϸϴ ϼ ϶ Ϲ ϹϽ ϶Ϲ ϼ Ϸ ϴϺϸϴ ϹϽ 
Ͼ Ͼ ϼϼ: )/(7.8 СВтв   

Ϟ ϼ ϼϹ  Ϲ Ͽ ϸϴ ϼ ϶ ϻϼ ϼ  Ͽ ϶ϼ  ϸϿ  ϴ Ϻ  Ϲ : 
)./(23 СВт    

Ϧ Ϲϵ Ϲ Ϲ Ϲ ϼ Ϲ Ͼ Ϲ ϼ϶ϿϹ ϼϹ Ϸ ϴϺϸϴ ϹϽ Ͼ Ͼ ϼϼ 
ϹϸϹϿ Ϲ  ϼϻ Ͽ ϶ϼϽ Ϲ Ϸ ϵϹ ϹϺϹ ϼ . 

ϞϿϼ ϴ ϼ Ϲ ϾϼϹ ϸϴ Ϲ: 
ϥ Ϲϸ  Ϲ Ϲ ϴ ϴ ϼ ϹϿ Ϸ  Ϲ ϼ ϸϴ: t=-8,4 ([1]); 
ϣ ϸ ϿϺϼ ϹϿ  ϼ ϹϿ Ϸ  Ϲ ϼ ϸϴ: z=225 ([1]); 

ϗϥϢϣ(t  – t ..   )×z  =(18+8,4)×225=5940 

 

ϦϴϵϿϼ ϴ 1.3 – Ϣ ϹϸϹϿϹ ϼϹ ϗϥϢϣ ϼ ϹϿ Ϸ  Ϲ ϼ ϸϴ 
ϗϥϢϣ R0 (ϸϿ  Ϲ  ϼ Ͽϴ), Ϟ/ϖ  
4000 2,8 
6000 3,5 
5940 3,47 

 
ϦϴϵϿϼ ϴ 1.4 – ϦϹ Ͽ Ϲ ϼ Ϲ ϾϼϹ Ͼϴϻϴ ϹϿϼ ϴ Ϻ Ϸ  Ϸ ϴϺϸϹ ϼ  

 
 

№ 
ϡϴϼ Ϲ ϶ϴ ϼϹ Ͽ  ϦϹ Ͽ ϶., 

ϖ / *Ϟ 
Ϧ Ͽ ϼ ϴ, 

. 
ϣϿ , 
ϾϷ/ 3 

1 
ϪϹ Ϲ - Ϲ ϴ Ͻ 

ϴ ϶  
0,93 0,02 1800 

 Ϟϼ ϼ ϴ  ϾϿϴϸϾϴ 0,81 0,38 1800 
2 ϧ Ϲ Ͽϼ ϹϿ  – «isover» 0,039  40 

3 
ϪϹ Ϲ - Ϲ ϴ Ͻ 

ϴ ϶  
0,93 0,05 1800 



 

[11] 

 

 
Ϥϼ Ͼ  1.2 – ϣ Ϲ Ϲ Ͻ ϴϻ Ϲϻ 

 
Ϣ ϹϸϹϿ Ϲ  Ͽ ϼ  Ϲ Ͽ ϹϷ  Ͽ  ϼϻ Ͽ ϶ϼ : 

23

1

81,0

12,0

039,081,0

38,0

93,0

02,0

7,8

1
47,30 R  

15,0039,0*)043.0469,0043,0115,047,3(   
Ϣϵ ϴ  Ͽ ϼ ϴ Ϲ  ϴ϶Ͽ Ϲ  600 . 
 
1.8    
 
ϠϨϪ ϴ Ϲ  ϿϹϸ ϼ ϼ ϼ ϺϹ Ϲ ϼ ϼ Ϲ ϴ ϼ ϼ ϵ ϸ ϶ϴ ϼϹ :    
 ϿϹϾ ϴϵϺϹ ϼϹ ; 
 ϻ Ͻ ϶Ϲ - ϼ Ϲ϶  ϶ ϸ ϶ ϸ ; 
 ϿϹ ϼϹ ; 
 ϻ Ͻ ϶Ϲ -ϵ ϶ Ͻ ϼ Ͽϼ϶ Ϲ϶ Ͻ Ͼϴ ϴϿϼϻϴ ϼϹϽ; 
 ϼ -϶ Ϻ Ͻ ϶Ϲ ϼϿ ϼϹϽ; 
 ϼ϶ ϸ Ͻ ϻϴ ϼ Ͻ; 
 ϼ϶ Ϻϴ  ϶ ϸ ϶ ϸ ; 
 ϴ϶ ϴ ϼ Ϲ Ͼϼ  Ϻϴ Ϲ ϼϹ ; 
 ϴ϶ ϴ ϼ Ϲ Ͼ Ͻ Ϻϴ Ͻ ϼϷ ϴϿϼϻϴ ϼϹϽ; 
 ϹϿϹ Ͻ ϶ ϻ . 

ϱϿϹϾ ϴϵϺϹ ϼϹ 
    ϱϿϹϾ ϴϵϺϹ ϼϹ ϹϾ ϼ  ϷϿϴ  Ϲϵ ϶ϴ ϼ  ϣ ϴ϶ϼϿ 
Ͻ ϶ϴ ϿϹϾ ϴ ϶ Ͼ (ϣϧϱ-98) [13], ϖϥϡ 01-89 [14].  
   ϱϿϹϾ ϼ Ϲ Ͼ Ϲ ϶Ϲ Ϲ ϼϹ Ϲ Ϲ ϼϽ ϹϾ ϼ Ϲ Ϸ  ϸϹ Ͼ Ϸ  ϴϸϴ 

϶ Ͽ Ϲ  ϶ ϶Ϲ ϶ϼϼ  ϴ ϼ ϶Ϲ Ϲ ϼ [15] ϼ Ϲϵ ϶ϴ ϼ ϼ 7-Ϸ  
ϼϻϸϴ ϼ  ϣϱϧ Ͼ ϿϹϾ ϴ ϶Ͼϴ    ϵ Ϲ ϶Ϲ  ϻϸϴ ϼϽ. ϱϿϹϾ ϼ Ϲ Ͼ Ϲ 



 

[12] 

 

϶Ϲ Ϲ ϼϹ ϶ Ͽ Ϲ   ё  ϴ ϼ ϹϾ  Ϲ Ϲ ϼϽ ϼ Ϲ Ϲ ϴ ϻϸϴ ϼ .  ϖ 
ϸ Ϲ϶    ϼ ϴ ϻϿϴ  ϼ Ͽ ϻ  ϶Ϲ ϼϿ ϼϾϼ  ϾϿϴ  ϼϻ Ͽ ϼϼ 2. 
Ϣ ϶Ϲ Ϲ ϼϹ Ϸ ϶  Ϲ ϶Ͽ Ϲ  ϶Ϲ ϼϿ ϼϾϴ ϼ ϴ ϺϹ ϼϹ  127-220 ϖ.  

ϖ ϸ ϴϵϺϹ ϼϹ ϼ Ͼϴ ϴϿϼϻϴ ϼ  
    ϪϹ ϴϿϼϻ ϶ϴ Ϲ,   Ϸ ϸ Ͼϼ   Ϲ ϹϽ. 
ϣ ϼ ϹϾ ϼ ϶ϴ ϼϼ ϶ ϸ ϴϵϺϹ ϼ  ϼ Ͼϴ ϴϿϼϻϴ ϼϼ ϻϸϴ ϼϽ ϸ Ͼ Ͽ Ϸ  

ϵ ϴϻ ϶ϴ ϼ  ϸ ϿϺ  ϵϿ ϸϴ  Ϲϵ ϶ϴ ϼ  [16], [17], [18]. 
ϧϸϴϿϹ ϼϹ ϴϸϾϴ ϼϻ ϼ  ϺϹ ϼϽ Ϲ ϴ ϼϻϼ ϶ϴ . 
ϘϿ  ϻϴ ϼ  Ͼϴ ϴϿϼϻϴ ϼ Ͻ Ϲ ϼ ϼ ϼ  ϺϹ ϼϽ  ϻϴ Ϲ ϼ  

ϼ ϿϹ ϼϼ  ϶ ϸ Ϲϸ Ϲ  Ϲ ϼϴϿ Ϲ Ͻ ϶ϴ: Ͽ Ͼϼ ϼ 
Ͼ Ͽ ϸ   ϻϴ ϼ ϼ Ϲ Ϲ Ͼϴ ϼ.  

ϖϹ ϼϿ ϼ  
   ϣ ϼ -϶ Ϻ ϴ ,   Ϲ Ϲ ϶Ϲ   ϵ ϺϸϹ ϼϹ . ϖϹ ϼϿ ϼ  
ϸϼ   ϶  ϴ ϻϿϴ . ϖ Ϸϴ ϹϿ Ϲ Ϲ Ϲ ϼ  ϵ ϸ ϶ϴ  

ϵ Ϲ ϵ Ϲ Ͻ ϼ -϶ Ϻ Ͻ. ϖ Ϲ Ϲ ϼ  ϸϹ Ͼ Ϸ  ϴϸϴ  ϶ ϻϸ  
ϸϴё  ϶ Ͽ ϸ Ͻ Ϲ ϼ ϸ Ϸ ϸϴ  Ϲ Ϲ ϴ Ͻ Ϲ ϶ Ϲ 25°C ϼ Ϲ ϼϺϹ 16°C. 



 

[13] 

 

2   
 
2.1 ё     
 

  
ϘϿ  Ϲ ϴ ϷϴϹ Ͻ Ͼ Ͼ ϼϼ: 
ϕϹ  ϺϹϿ Ͻ ϴ Ͼϼ ϖ15: 

5,8bR Ϡϣϴ – ϴ Ϲ Ϲ ϼ϶ϿϹ ϼϹ ϵϹ ϴ Ϲ϶  Ϻϴ ϼ  ϸϿ  
ϹϸϹϿ  ϼϽ I Ϸ   ( ϴϵϿ. 23[16]); 

75,0btR Ϡϣϴ – ϴ Ϲ Ϲ ϼ϶ϿϹ ϼϹ ϵϹ ϴ Ϲ϶  ϴ ϺϹ ϼ  ϸϿ  
ϹϸϹϿ  ϼϽ I Ϸ  ( ϴϵϿ. 23[16]); 

3100,23 b Ϡϣϴ – ϴ ϴϿ Ͻ ϸ Ͽ  Ϸ ϼ ϵϹ ϴ,  ( ϴϵϿ. 23[16]); 
ϔ ϴ ϴ ϔ-III  (ϔ400): 

335Rs  Ϡϣϴ – ϴ Ϲ Ϲ ϼ϶ϿϹ ϼϹ ϸ Ͽ Ͻ ϴ ϴ  
ϴ ϺϹ ϼ  ϸϿ  ϹϸϹϿ  ϼϽ I Ϸ  ( ϴϵϿ. 23[16]); 

285Rsw  Ϡϣϴ – ϴ Ϲ Ϲ ϼ϶ϿϹ ϼϹ Ϲ Ϲ Ͻ ϴ ϴ  
ϴ ϺϹ ϼ  ϸϿ  ϹϸϹϿ  ϼϽ I Ϸ  ( ϴϵϿ. 23[16]); 

355Rsc  Ϡϣϴ – ϴ Ϲ Ϲ ϼ϶ϿϹ ϼϹ ϴ ϴ  Ϻϴ ϼ  ϸϿ  
ϹϸϹϿ  ϼϽ I Ϸ  ( ϴϵϿ. 23[16]); 

4
s 1020ϙ  Ϡϣϴ – ϸ Ͽ  Ϸ ϼ ϴ ϴ ,  ( ϴϵϿ. 23[16]); 

 
    

ϣ ϼ ϼ ϴϹ ,  ϴϷ ϻϾϴ  Ϸ ϻ ϶ Ͻ Ͽ ϴϸϼ ϸϹϽ ϶ Ϲ  ϴ Ϲϸ  
Ͼ Ͽ  Ϲ ϴϿ . 

 
ϦϴϵϿϼ ϴ 2.1 – ϥϵ  ϴϷ ϻ Ͼ ϴ Ϲϸ  Ͼ Ͽ  

ϖϼϸ ϴϷ ϻϾϼ 
ϡ ϴ ϼ϶ ϴ  
ϴϷ ϻϾϴ, Ͼϡ/ 2 

Ϟ ϼ ϼϹ  
ϴϸϹϺ ϼ  

ϴϷ ϻϾϼ 

f  

Ϥϴ Ϲ ϴ  
ϴϷ ϻϾϴ, 
Ͼϡ/ 2 

I. ϣ ϴ  ϴϷ ϻϾϴ:      
ϠϹ ϴϿϿϼ Ϲ ϾϼϽ ϼϿϼ ϶ϴ Ͻ  
Ͽϼ : (ϗϢϥϦ 30340-95), δ = 0,006 

, ρ = 1600 ϾϷ/ 3 
0,096 1,05 ( ϴϵϿ.1[17]) 0,125 

ϼ Ͽ  ϵϹ ϼϸϴ 0,09 1,2 ( ϴϵϿ.1[17]) 0,117 
Ϲ Ϲ - Ϲ ϴ ϴ  ϺϾϴ 

40 , 3/1800  
0,72 1,3 ( ϴϵϿ.1[17]) 0,936 

Ϲ Ͽϼ ϹϿ  ( ϼ Ϲ ϴϿ ϶ϴ Ϲ 
Ͽϼ ) 190 , 

3/100  
0,19 1,2 ( ϴϵϿ.1[17]) 0,247 

ϴ ϼϻ Ͽ ϼ  (3 Ͽ  ϵϹ ϼϸϴ) 0,03 1,2 ( ϴϵϿ.1[17]) 0,039 
Ϛ/ϕ Ͽϼ ϴ Ͽϼ ϴ  200 5,0 1,1 ( ϴϵϿ.1[17]) 5,5 



 

[14] 

 

, 3/2500  
 
Ϝ Ϸ  6,126  6,964 
Ϝ Ϸ   ё  Ϸ ϻ ϶ Ͻ Ͽ ϴϸϼ 
(6,0 6,0 ) ϼ Ͼ ϼ ϼϹ  

ϴϸёϺ ϼ 0,95 
172,85  196,49 

II . ϖ Ϲ Ϲ ϴ  ϴϷ ϻϾϴ 
1. ϥ ϹϷ ϶ϴ  ϴϷ ϻϾϴ ( ϴϵ.4 [17]) II  

ϹϷ ϶ Ͻ ϴϽ  
0,7 1,4 0,98 

Ϝ Ϸ : 0,7  0,98 
 
ϗϸϹ:  0ss  — Ͽ Ϲ ϴ ϼ϶ Ϲ ϻ ϴ Ϲ ϼϹ ϹϷ ϶ Ͻ ϴϷ ϻϾϼ ϴ 

Ϸ ϼϻ ϴϿ  ϹϾ ϼ  Ͼ ϼ  s 7,07,00,1  , ( .5.1 [17]) 
s 0,1  — ϴ ϼ϶ Ϲ ϻ ϴ Ϲ ϼϹ ϶Ϲ ϴ ϹϷ ϶ Ϸ  Ͼ ϶ϴ ϴ 1 2 

Ϸ ϼϻ ϴϿ Ͻ ϶Ϲ ϼ ϻϹ Ͽϼ, ϸϿ  II  ϹϷ ϶ Ϸ  ϴϽ ϴ; 
7,0  — Ͼ ϼ ϼϹ  Ϲ Ϲ ϸϴ  ϶Ϲ ϴ ϹϷ ϶ Ϸ  Ͼ ϶ϴ ϻϹ Ͽϼ Ͼ 

ϹϷ ϶ Ͻ ϴϷ ϻϾϹ ϴ Ͼ ϼϹ  

 
Ϥϴ Ϲ ϴ  Ϲ ϴ Ͼ Ͽ   

 
ϥϹ Ϲ ϼϹ Ͼ Ͽ  

Ϥϼ Ͼ 3.1 – Ϥϴ ё ϴ  Ϲ ϴ Ͼ Ͽ  
 

      
 
ϣ Ͽ Ϲ ϸ Ͽ Ϲ ϼϿϼϹ N, ϼ ϸ ϹϹ  ϴ Ͼ Ͽ  ϸ϶ϴϿ Ϸ  

ϴϺϴ ϹϸϹϿ Ϲ   ϿϹ: 
                   NNNNN ϹϷϾ ϴ Ͼ ϶ϸϿϼ   

Ϣ ϹϸϹϿ Ϲ   ϴϷ ϻϾ , ϸϹϽ ϶  ϴ Ͼ Ͽ : 
     fnhbАnqqN 1

014,6072595,01,123,34,04,0269,18249,196  ϷϸϹ: 
q  — ϴ  ϴϷ ϻϾϴ  Ͼ ϼ   

  — Ͼ ϼ ϼϹ  ϴϸϹϺ ϼ  
q  — ϴ  ϴϷ ϻϾϴ  Ϲ ϹϾ ϼ   

А  — Ϸ ϻ ϶ϴ  Ͽ ϴϸ  Ϲϸ ϹϽ Ͼ Ͽ   



 

[15] 

 

b   — ϼ ϼ ϴ Ϲ Ϲ ϼ  Ͼ Ͽ   
h   — ϶ ϴ Ϲ Ϲ ϼ  Ͼ Ͽ   

  — ϶ ϴ ϴϺϴ; 
n'  — Ͼ Ͽϼ Ϲ ϶  ϴϺϹϽ; 

f  — Ͼ ϼ ϼϹ  ϴϸϹϺ ϼ  ϴϷ ϻϾϹ  
3/2500  — Ͽ  Ϛ/ϕ; 

Ϣ ϹϸϹϿ Ϲ  ϸϿϼ ϹϿ  ϴϷ ϻϾ , ϸϹϽ ϶  ϴ Ͼ Ͽ : 
 ,1 nАN  ϷϸϹ: 

  — ϴ Ϲ ϴ  ϶ Ϲ Ϲ ϴ  ϸϿϼ ϹϿ ϴ  ϴϷ ϻϾϴ, ϴ 1 2 Ϲ ϹϾ ϼ . 
   N 42,34127,2995,061,0   

Ϣ ϹϸϹϿ Ϲ  Ͼ ϴ Ͼ ϶ Ϲ Ϲ  ϴϷ ϻϾ , ϸϹϽ ϶  ϴ Ͼ Ͽ : 
 ,1 nАN   ϷϸϹ: 

  — ϴ Ϲ ϴ  ϶ Ϲ Ϲ ϴ  ϸϿϼ ϹϿ ϴ  ϴϷ ϻϾϴ, ϴ 1 2 Ϲ ϹϾ ϼ . 
    N 93,16123695,03,0   

Ϣ ϹϸϹϿ Ϲ  ϹϷ ϶  ϴϷ ϻϾ , ϸϹϽ ϶  ϴ Ͼ Ͽ : 
АN   , 

ϷϸϹ: 
  — ϹϷ ϶ϴ  ϴ Ϲ ϴ  ϴϷ ϻϾϴ, ϴ 1 2 Ϲ ϹϾ ϼ . 
N 5,393695,04,1   
Ϣ ϹϸϹϿ Ϲ  Ͽ Ϲ ϸ Ͽ Ϲ ϼϿϼϹ, ϼ ϸ ϹϹ ϴ Ϲϸ  

Ͼ Ͽ  1 ϴϺϴ: 
NNNNN 864,6975,3993,1642,34014,607  . 

ϖ  ϼ ϿϹ ϸϿϼ ϹϿ  ϸϹϽ ϶ ϴ  ϴϷ ϻϾϴ; 
NNN 434,64142,34014,607  . 

 
    

 
ϠϹ ϸϼϾϴ ϸϵ ϴ Ϲ Ϲ ϼϽ ϴ ϴ  ϶ Ϲ Ϲ Ϲ - Ϻϴ Ͻ Ͼ Ͽ  

Ϲ ϶Ͽ Ϲ  ϼ Ϲ ϼ Ͻ ϴ ϴ Ͻ ss AA  . Ϥϴ Ϲ  ϶ Ͽ Ϲ   
ϸ Ͻ Ͼ ϵϼ ϴ ϼϼ ϼϿϼϽ. Ϥϴϵ ϴ  ϶ ϴ Ϲ Ϲ ϼ : 

ahh 36,004,04,00  ; 
ϥϿ ϴϽ Ͻ Ͼ Ϲ ϼ ϼ Ϲ  ϼ ϼ ϴ  ϴϾ ϼ ϴϿ  ϼϻ ϿϹϸ ϼ  

Ͽ ϶ϼϽ ( ϷϿϴ  . 4.1 [18]): 

1. he 013,04,0
30

1

30

1
0  ;        

2. le 006,06,3
600

1

600

1
0  ;                                

3.     e 01,00   

( ϷϿϴ  . 4.1 [18]) 



 

[16] 

 

ϣ ϼ ϼ ϴϹ  e 013,00  . 

ϡϴϽϸϹ  Ϲ ϼϹ: 140 
r

l
, ( . 4.2 [18]) 

ϷϸϹ: 
hr 116,04,0289,0289,0   — ϴϸϼ  ϸ ϴ Ϲ Ϲ ϼ ;  

l 3,30   — ϶ ϴ ϴϺϴ. 

14034,31
116,0
3,3

 . 

ϣ ϼ hl  200  Ϻϴ Ϲ ϿϹ Ϲ  ϴ ϼ ϶ϴ  ϾϴϾ ϶ Ϲ Ϲ Ϲ  
Ϻϴ Ϲ  Ͽ ϴϽ  Ͼ Ϲ ϼ ϼ Ϲ   Ϲ ϹϽ ϵ ϼ, 

hl 84,020203,30   
ϣ ϶Ϲ Ϲ  Ͽ ϶ϼϹ ϼ  ϿϹ IV.2[19] 

  ssscb AARARN   ,                                    (3.1) 
ϷϸϹ: 
  — Ͼ ϼ ϼϹ  Ͽ ϶ϼ  ϴϵ ; 

1  ϼ h 2,0 . 
  — Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϸϿϼ ϹϿ  ϻϴϷ ϺϹ ϼ , ϷϼϵϾ  

ϼ ϴ ϴϾ Ϲ  ϴ ϼ ϶ϴ ϼ  ϿϹ Ϲ ϴ, ϹϸϹϿ Ϲ Ͻ  ϿϹ IV.3[19]: 
   

AR

AAR

b

sscbr
b







2
,                                 (3.2) 

ϷϸϹ: hbA   - Ͽ ϴϸ  Ϲ Ϲ ϼ  ϿϹ Ϲ ϴ; 
b  ϼ r  ϼ ϼ ϴϹ   ϴϵϿ. IV.1[19] ϶ ϻϴ϶ϼ ϼ ϼ  Ϲ ϼ  

9
4,0

6,30 
h

l
 ϼ 91,0

864,697

434,641


N

N
, 88220,b  , 89970,r   Ͽ ϴϹ   

ϼ Ϲ Ͽ ϼϼ. 
ϷϸϹ: 216,04,04,0A  . 
ϣϹ ϶ ϴ ϴϿ  ϻϴϸϴϸϼ  ϻ ϴ Ϲ ϼ ϼ  1b . 
ϣϿ ϴϸ  Ϲ Ϲ ϼ  Ͼ Ͽ  ϴ ϸϼ   ϿϹ IV.5[19]: 

     2
66

3

034,0
1036501,0101711

10864,697
RR

N
A

scb







   
                      (3.3) 

 16,04,04,0A  ϴϻ Ϲ  Ͽϼ Ͼ  ϶ϹϿϼϾϼ. 
ϣ ϼ Ϲ  209,03,03,0A  , — ϴϻ Ϲ  ϼ ϼ ϴϹ  Ͼ ϴ ϹϿ . 



 

[17] 

 

 
Ϥϼ Ͼ 2.3 – ϥϹ Ϲ ϼϹ Ͼ Ͽ  

 
ϡϴ ϸϼ     ϿϹ IV.3[19]: 

20009,009,001,0AAA ss   ; 

 
8898,0

0625,01017

0009,0103658822,08997,02
8822,0

6

6





                (3.4) 

ϥ ϴ϶ ϼ϶ϴϹ  8997,08898,0  r , ϼ ϼ ϴϹ  8898,0  
ϡϴϽϸϹ  Ϲϵ Ϲ  Ͽ ϴϸ  Ϲ Ϲ ϼ   ϼ ϼ ϴϿ  Ϲ  

ϴ ϼ ϶ϴ ϼ    ϿϹ IV.5[19]: 

2
6

6

6

3
6,7

10365

09,01017

8898,0110365

10864,697
R

AR

R

N
AA

sc

b

sc
ss 












           (3.5)  

ϣ  ϼϿ ϺϹ ϼ  6[18] ϼ ϼ ϴϹ  4Ø16 ϔ-III  (ϔ400), 204,8As  . 
ϬϴϷ Ϲ Ϲ  Ϲ Ϻ ϹϽ ϼ ϼ ϴϹ  ϷϿϴ  Ͽ ϶ϼ  . 4.1[18]: 
1. dS 320162020  , (ϸϿ  ϶ϴ  Ͼϴ Ͼϴ ϶), ϷϸϹ d  — ϸϼϴ Ϲ  

ϸ Ͽ Ͻ ϴ ϴ ; 
2. bS 250 ; 
3. S 500300  . 
ϣ ϼ ϼ ϴϹ  ϴϷ Ϲ Ϲ  Ϲ Ϻ ϹϽ 250  Ø6 ϖ -1, 22830,As   



 

[18] 

 

 
Ϥϼ Ͼ 2.4 – ϥ Ϲ ϴ ϶ Ϲ ϼ  ϼϿϼϽ ϶ Ͼ Ͽ Ϲ 

 
Ϥϼ Ͼ 2.5 – ϥ Ϲ ϴ ϴ ϼ ϶ϴ ϼ  Ͼ Ͽ  

 
 



 

[19] 

 

 
Ϥϼ Ͼ 2.6 – ϥ Ϲ ϴ Ͼϴ Ͼϴ ϶ ϼ Ϲ Ϲ ϼϽ Ͼ Ͽ

 
2.2      
 
2.2.1   

 
ϦϴϵϿϼ ϴ №1 – ϥϵ  ϴϷ ϻ Ͼ ϴ 1 2 Ϲ ϹϾ ϼ  

ϡϴϷ ϻϾϼ ϡ ϴ ϼ϶ ϴ  ϴ 1 2 , 
ϡ/ 2 

Ϟ ϼ ϼϹ  
ϴϸϹϺ ϼ 
 ϴϷ ϻϾϹ 

Ϥϴ Ϲ ϴ  
ϴϷ ϻϾϴ,  
ϡ/ 2 

ϣ ϴ : 
Ϣ  ϵ ϶Ϲ Ϸ  ϶Ϲ ϴ Ͽϼ  
=220 , =2500 ϾϷ/ 3.  

2500 1,1 2750 

ϖ ϴ϶ ϼ϶ϴ ϼϽ Ͽ Ͻ ϼϻ ϹϷ  
ϵϹ ϴ, =15 , =2100 ϾϷ/ 3. 

320 1,3 416 

ϞϹ ϴ ϼ Ϲ Ͼϴ  Ͽϼ Ͼϴ 
=50 , =12100 ϾϷ/ 3. 

1050 1,3 1365 

ϣ ϴ  ϴϷ ϻϾϴ ϴ 
Ϲ ϹϾ ϼϹ 

1100 1,3 1430 

Ϝ Ϸ  ϴ : 4970 - 5961 
ϖ Ϲ Ϲ ϴ  Ͽ ϴ : 
ϘϿϼ ϹϿ ϴ . 
Ϟ ϴ Ͼ ϶ Ϲ Ϲ ϴ . 

6800 
5300 
1500 

1,2 8160 
6360 
1800 

ϣ Ͽ ϴ  ϴϷ ϻϾϴ: 
ϣ ϴ  ϼ ϸϿϼ ϹϿ ϴ  
Ϟ ϴ Ͼ ϶ Ϲ Ϲ ϴ  

11770 
10270 
1500 

- 14121 
123210 

- 
 
Ϥϴ Ϲ ϴ  ϴϷ ϻϾϴ ϴ 1  ϸϿϼ  ϼ ϼ ϼ Ϲ Ͽϼ  1   Ϲ  

Ͼ ϼ ϼϹ ϴ ϴϸϹϺ ϼ  ϴϻ ϴ Ϲ ϼ  ϻϸϴ ϼ  95,0n ;  
ϴ   мкНq /66,595,01961,5  ,  

Ͽ ϴ     мкНVq /42,1395,01211,14  ;  
 мкНV /75,795,0116,8  . 

ϡ ϴ ϼ϶ ϴ  ϴϷ ϻϾϴ ϴ 1  ϸϿϼ : 



 

 

ϣ ϴ :  мкНq /72,495,0197,4  ,  
ϣ Ͽ ϴ :    Vq /18,1195,0177,11  , 
ϣ ϴ  ϼ ϸϿϼ ϹϿ ϴ   мкНV /76,995,0127,10   
 
2.2.2        
 
Ϣ  ϴ Ϲ Ͻ ϴϷ ϻϾϼ: 

   мкН
lVq

M 





 1,92
8

05,642,13

8

22
0 ;  

   кН
lVq

Q 8,53
2

05,642,13

2

0 





  

Ϣ  ϴ ϼ϶ Ͻ Ͽ Ͻ ϴϷ ϻϾϼ: 

 мкН
lVq

M 





 3,77
8

05,618,11

8

)( 22
0 ;  

 кН
lVq

Q 1,45
2

05,618,11

2

)( 0 





  

 
Ϣ  ϴ ϼ϶ Ͻ Ͻ ϼ ϸϿϼ ϹϿ Ͻ ϴϷ ϻϾϼ: 

 мкН
lVq

M 





 9,68
8

05,676,9

8

)( 22
0  

 кН
lVq

Q 2,40
2

05,676,9

2

)( 0 





  

 
2.2.3     
 
ϪϹϿ  ϴ Ϲ ϴ: ϸ ϵ ϴ  ϸ Ͽ  Ϲϸ϶ϴ ϼ ϹϿ  ϴ ϷϴϹ  

ϴϵ  ϴ ϴ  ϶ Ϲϵ ϴ  ϴ ϹϿϼ. 
Ϥϴ Ϲ Ϲ Ϲ Ϲ ϼϹ ϴ ϹϿϼ – ϴ϶ ϶ Ϲ. 
Ϥϴϻ Ϲ  ϴ Ϲ Ϸ  Ϲ Ϲ ϼ : ϖ ϴ Ϲ Ϲ ϼ  Ϸ Ͻ (6 Ͼ ϷϿ  
 ϸϼϴ Ϲ  159 ) Ϲϸ϶ϴ ϼ ϹϿ  ϴ ϺϹ Ͻ Ͽϼ  h 22 ; ϴϵ ϴ  

϶ ϴ Ϲ Ϲ ϼ  193220  ahh  ; ϴϻ Ϲ  Ϻϴ Ͻ ϿϾϼ: ϼ ϼ ϴ 120` fb ; 

Ͽ ϼ ϴ 1,3` fh , Ͽ ϼ ϴ Ϲϵ ϴ 6,249,156120`  ndbb f  

 

 
Ϥϼ Ͼ 2.7 – Ϥϴ Ϲ Ϲ Ϲ Ϲ ϼϹ ϴ ϹϿϼ ϼ ϴ Ϲ ϴ  ϴ  

 
ϣ ϶Ϲ Ϲ  ϼ ϼ  ϶Ϲ ϶ ϿϾϼ, ϶϶ ϸϼ  ϶ ϴ Ϲ :  



 

 

1) 7,47
2

6,24120

2

`








bb

b
f

в  < 116
6

696

6
kL ; 

2) 14,0
22

1,3
`


h

hf > 0,1  

ϦϴϾ ϾϴϾ Ͽ ϶ϼ  ϶ Ͽ , ϶ ϴ Ϲ  ϶϶ ϸϼ  ϶  ϼ ϼ ϴ ϿϾϼ 
120` fb   

ϡϴϻ ϴ ϴϹ  ϴ ϴϿ  ϶ϹϿϼ ϼ  Ϲϸ϶ϴ ϼ ϹϿ Ϸ  ϴ ϺϹ ϼ  ϶ ϴ ϴ Ϲ 
ϣ Ϲϸ϶ϴ ϼ ϹϿ Ϲ ϴ ϺϹ ϼϹ ϴ ϴ  ϼ ϼ ϴ  ϴ϶  

0,43359075,0)9,0...6,0(  snsp R  Ϡϣϴ 

ϣ ϶Ϲ Ϲ  ϶ Ͽ Ϲ ϼϹ Ͽ ϶ϼ : 
ϣ ϼ ϿϹϾ Ϲ ϼ Ϲ Ͼ  ϵϹ ϴ ϺϹ ϼ  6,78

4,7

360
30

360
30 

l
p

Ϡϣϴ; 
Ϧ Ϸϸϴ  
1) 6,5216,780,433  psp Ϡϣϴ < 590snR  Ϡϣϴ – Ͽ ϶ϼϹ ϶ Ͽ Ϲ  

2) 4,3646,780,433  psp Ϡϣϴ > 0,1773,0  snR  Ϡϣϴ – Ͽ ϶ϼϹ 

϶ Ͽ Ϲ  
Ϟ ϼ ϼϹ  ϼ ϴ ϺϹ ϼ  ϴ ϴ  
ϖ ϼ Ͽ Ϲ  ϹϸϹϿ Ϲ ϾϿ Ϲ ϼϹ Ϲϸ϶ϴ ϼ ϹϿ Ϸ  ϴ ϺϹ ϼ : 

125,0
6

1
1

433

6,78
5,0

1
15,0 
























psp
sp

n

P


 , ϷϸϹ 

6pn   – ϼ Ͽ  ϴ ϷϴϹ  Ϲ Ϻ ϹϽ. 
Ϟ ϼ ϼϹ  ϼ ϴ ϺϹ ϼ  ϼ ϵϿϴϷ ϼ  ϶Ͽϼ ϼϼ 

Ϲϸ϶ϴ ϼ ϹϿ Ϸ  ϴ ϺϹ ϼ   ϿϹ 88,0125,011  spsp   

ϣ ϼ ϶Ϲ ϾϹ  ϵ ϴϻ ϶ϴ ϼ  Ϲ ϼ  ϶ ϶Ϲ ϹϽ ϻ Ϲ Ͽϼ  ϼ ϵϺϴ ϼϼ 
ϼ ϼ ϴ  125,1125,011  spsp   

ϣ Ϲϸ϶ϴ ϼ ϹϿ Ϲ ϴ ϺϹ ϼϹ  Ϲ  ϼ ϴ ϺϹ ϼ  
0,39043388,0 sp  Ϡϣϴ 

ϗ ϴ ϼ Ϲ ϻ ϴ Ϲ ϼϹ ϼ ϹϿ Ͻ ϶  Ϻϴ Ͻ ϻ  
Ϣ ϹϸϹϿ Ϲ  Ϸ ϴ ϼ  ϶  Ϻϴ Ͻ ϻ :  








 


1,1
11

w

w

scu

sR
R




 605,0

1,1

767,0
1

500

467
1

767,0









 
 , ϷϸϹ 

sR  - ϴ Ϲ Ϲ ϼ϶ϿϹ ϼϹ ϸ Ͽ Ͻ ϴ ϴ  ϴ ϺϹ ϼ ; 
767,09,05,11008,085,0008,085,0  bRw  - ϴ ϴϾ Ϲ ϼ ϼϾϴ Ϻϴ Ͻ ϻ  ϸϿ  

ϺϹϿ Ϸ  ϵϹ ϴ; 
46753390400520400  spspssR R  Ϡϣϴ, ϷϸϹ  

531200
520

390
150012001500 

s

sp
sp

R


 Ϡϣϴ- ϿϹϾ Ϲ ϴ ϼ Ϲ Ͼ Ϲ 

ϴ ϺϹ ϼϹ. 
Ϣ ϹϸϹϿ Ϲ  Ͽ ϺϹ ϼϹ ϹϽ ϴϿ Ͻ ϼ 



 

 

ϣ Ͽ ϺϹ ϼϹ ϹϽ ϴϿ Ͻ ϼ ϹϸϹϿ Ϲ  ϸϿ  Ϸ , ϵ  ϴ ϶ϼ  
ϴ Ϲ Ͻ Ͽ ϴϽ ϴ϶ ϶ Ϸ  Ϲ Ϲ ϼ : 

2,67
2

1,3
191,312035,10

2

`

0
``

2 





 








 f

ffbbf

h
hhbRM   Ͼϡ , ϶Ϲ ϼ  Ͽ ϶ϼϹ  

2,67fM Ͼϡ  < 1,920 M  Ͼϡ , ϿϹϸ ϶ϴ ϹϿ , ϹϽ ϴϿ ϴ   ϸϼ  ϶ 

Ϲϵ Ϲ, Ϲ Ϲ ϼϹ ϴ ϼ ϶ϴϹ  ϾϴϾ ϴ϶ ϶ Ϲ. 
Ϣ ϹϸϹϿ Ϲ  Ϲϵ Ϲ  Ͽ ϴϸ  Ϲ Ϲ ϼ  ϸ Ͽ Ͻ ϴ ϴ  
ϖ ϼ Ͽ Ϲ  

   
 

415,0
100196,2435,10

1,35,0191,36,241201035,10101,92)5,0()(
2

25

02

020 









hbR

hhhbbRM

bb

fffbb
m 



,  
ϛ ϴ  m  ϴ ϸϼ   =0,59 < 605,0R ,  Ϲ  ϴ ϶Ͼϴ ϴ ϴ  ϶ Ϻϴ Ͻ 

ϻ Ϲ Ϲ Ϲϵ Ϲ .  
   

8,10
01,1510

1,36,2412035,10196,2459,035,10

6

202 








ss

ffbbbb
sp R

hbbRbhR
A




2 

ϡϴ ϸϼ  Ͼ ϼ ϼϹ  Ͽ ϶ϼϽ ϴϵ , ϼ ϶ϴ ϼϽ ϼ϶ϿϹ ϼϹ 
ϴ ϷϴϹ Ͻ ϴ ϴ  ϶ Ϲ Ͽ ϶ Ϸ  ϹϸϹϿϴ ϹϾ Ϲ ϼ. 

    2,101,11
609,0

59,02
12,12,11

2
16 







 










 


 
R

s , где 

2,1   - ϸϿ  ϴ ϴ  ϾϿϴ ϴ ϔ600 
ϣ ϼ ϼ ϴϹ  01,16 s . 
ϘϿ  ϵϹ Ϲ Ϲ ϼ  ϼ ϴϿ  Ϲ Ϲ ϼϽ ϴ ϹϿϼ  ϼϺ ϹϽ Ϸ ϴ ϼ 

ϼ ϼ ϴϹ  7d16 ϔ600, ϔ s =14,07 2 . 
 
2.2.4     ,    

 
 
ϪϹϿ  ϴ Ϲ ϴ: ϶Ϲ ϼ   ϴϾϿ  Ϲ Ϲ ϼϽ ϼ ϼ Ͻ  

Ͼ Ͼ ϼ϶  Ϲϵ ϶ϴ ϼ  Ϲ Ϲ Ͻ ϴ ϴ Ϲ. 
ϣ ϼ ϼ ϴϹ  Ϲ Ϲ Ϲ Ϲ Ϻ ϼ 4 ϖ500, Ͼ Ϲ ϴ ϴ϶Ͽϼ϶ϴ  ϶ 

ϸ Ͽ  Ϲϵ ϴ  ϴ ϹϿϼ ϴ ϼ  ϴ Ͼϴ  ϸϿϼ Ͻ 
74,196,625,025,01  kll   ϴϷ  hs 5,0 , 10225,0 s  , ϼ ϼ ϴϹ  10 . 

ϣϿ ϴϸ  Ϲ Ϲ ϼ  ϸ Ϸ  Ϲ Ϲ Ϸ  Ϲ Ϻ  126,0swf 2; ϼ Ͽ  
Ϲ Ϲ  Ϲ Ϻ ϹϽ ϶ Ϲ Ϲ  Ϲ Ϲ ϼϼ 4n ; 504,0126,04 swA 2 

ϕϹ  ϺϹϿ Ͻ ϾϿϴ ϴ ϖ25 ( 5,11bR Ϡϣϴ; 9,0btR Ϡϣϴ; 0,15bnR Ϡϣϴ; 
4,1btnR Ϡϣϴ; 9,02 b ; 31024sE Ϡϣϴ; 35,109,05,112 bbR  Ϡϣϴ) 
Ϟ ϼ ϼϹ  22 b ; 6,03 b ; 5,14 b . 

 
ϣ ϸ Ͽ Ϲ Ϻϼ ϴ ϹϹ ϼϿϼϹ ( ϹϸϹϿ Ϲ  Ϲϸ϶ϴ ϼ ϹϿ ) 

    0,4081010039007,14 2  losspspAP   Ͼϡ 

maxQ 53,8 Ͼϡ, 42,131  qq Ͼϡ/  



 

 

ϖϿϼ ϼϹ ϸ Ͽ Ϸ  ϼϿϼ  ϵϺϴ ϼ   

  08,1
100196,249,09,0

4080001,01,0

02







bhR

P

bbt
n 

 < 0,5, ϼ ϼ ϴϹ   5,0n  

  124 116,0 qbRq bbtnbc   , ϷϸϹ 5,14 b   

    0,554191009,09,05,015,116,0   ϡ/   1q =172,0 ϡ/   - Ͽ ϶ϼϹ 
϶ Ͽ Ϲ   

ϣ ϼ ϼ ϴϹ  5,47195,25,2 0max  hc  
507305,472,134538001max  cqQQ ϡ 

 
ϣ ϶Ϲ Ϲ  ϸ Ϸ Ϲ Ͽ ϶ϼϹ  

 





c

bhR
Q btnb

bu

2
04 1    3

2

101,34
5,47

9,0100196,249,05,15,1


 ϡ < 3107,50 Q ϡ - 

Ͽ ϶ϼϹ  
Ϲ ϶ Ͽ Ϲ , ϿϹϸ ϶ϴ ϹϿ  Ϲ ϵ ϸϼ  ϴ Ϲ  Ϲ Ϲ Ͻ ϴ ϴ . 

ϦϴϾ ϾϴϾ 4,956,24120` bb f  > 3,91,33`3 fh , ϼ Ϲ  `3` ff hbb   

ϖϿϼ ϼϹ ϶Ϲ ϶ ϶ Ϻϴ Ͻ ϿϾϹ  5,0046,0
196,24

1,3375,0375,0 2

0

''










hb

hh ff
f  

55,15,0046,011  nfk   

2,35)100(196,249,09,055,16,002min, 3
 hbRkQ bbtbb  Ͼϡ 

ϠϴϾ ϼ ϴϿ Ϲ ϴ ϼϹ ϹϺϸ  ϴ ϼ ϹϸϹϿ Ϲ : 

103,18
108,53

)100(196,249,09,05,1
3

2

max

2
0

max
4 







 S

Q

hbR
S

btb  - Ͽ ϶ϼϹ 

ϸ ϶ϿϹ ϶ Ϲ   

swq  = 1325
10

)100(5,0265






S

AR swSW ϡ/   

ϘϿ  ϵϹ Ϲ Ϲ ϼ  ϼ  ϴϾϿ  Ϲ Ϲ ϼ  ϴ ϴ ϾϹ ϹϺϸ  
Ϲϸ ϼ ϼ ϴ ϼ Ϲ ϵ ϸϼ  ϶ Ͽ Ϲ ϼϹ Ͽ ϶ϼ : 

3,926
192

10002,35

2
1325

0

min, 




h

Q
q b

sw -  Ͽ ϶ϼϹ ϸ ϶ϿϹ ϶ Ϲ  

ϣ Ϲ Ϲ Ϲ ϼϿϼϹ, ϶ ϼ ϼ ϴϹ Ϲ ϵϹ  Ϻϴ Ͻ ϻ  ϴϸ ϶Ϲ ϼ Ͻ 

ϴϾϿ Ϸ  Ϲ Ϲ ϼ :  
c

M
Q b
b                     

  522
0 103,22100196,249,09,055,12

2
 hbRkM btbb  ϡ  

0,56 swq =742,0 > 1q =172,0 ϡ/      

0,114
0,172

103,22 5

1





q

M
c b   

3,6319
6,0

2
0

3

2
max  hc

b

b




  

ϦϴϾ ϾϴϾ Ͽ ϶ϼϹ = 114,0 >  3,63max c  , ϼ ϼ ϴϹ  =63,3  

2,3523,35
3,63

103,22
min

5




 b
b

b Q
c

M
Q ϡ 



 

 

ϘϿϼ ϴ ϹϾ ϼϼ ϴ Ϲ Ϸ  ϴϾϿ Ϸ  Ϲ Ϲ ϼ  

0,41
1325

103,22 5

0 



sw

b

q

M
c                

0,410 c  < 3,63max c   

0,410 c   0h  =19 , ϴϾ ϾϴϾ 3,63max c   > 0h  =19  
0,410 c > 2 0h  =38 , ϼ ϼ ϴϹ   0c 38                

251750,1913250  cqQ swsw   ϡ 
523640,380,172589001max  cqQQ ϡ 

ϧ Ͽ ϶ϼϹ  ϼ  QQQ bsw         
25175+35230=60405,0 ϡ > 52364 ϡ - ϵϹ Ϲ ϼ϶ϴϹ  
ϣ ϶Ϲ Ͼϴ  Ϻϴ Ͻ ϴϾϿ Ͻ Ͽ Ϲ: 

bbw RhbQ  011max 3,0          

02,0
106,24

0,5








Sb

Asw  

1,7
24000

170000


b

s

E

E
  

3,172,11,702,051511  w         
897,05,119,001,0101,011  bb R  

169233)100(5,119,0196,24897,03,13,058900max Q  ϡ -  
ϵϹ Ϲ ϼ϶ϴϹ  

ϘϿ  ϵϹ Ϲ Ϲ ϼ  ϼ ϴϾϿ  Ϲ Ϲ ϼϽ ϶ Ϲϵ ϴ  ϴ ϹϿϼ ϴ ϹϹ 
ϼ  ϴ Ͼϴ  ϸϿϼ Ͻ 74,11 l , Ϲϸ Ϲ   4 Ͼϴ Ͼϴ ϴ Ϟ1,  

Ϲ Ϲ ϼ ϴϵ ϼ ϼ Ϲ Ϻ ϼ 4 ϖ -1, ϴ ϶ϿϹ ϼ  ϴϷ  10 . 
ϖ Ϲϸ ϹϽ ϴ ϼ ϿϹ ϴ Ϲ Ϲ ϴ  ϴ ϴ ϴ Ϲ ϼ Ϲ Ϲ , ϴϾ ϾϴϾ 

϶ ϴ Ϲ Ϲ ϼ  Ϲ ϹϹ 300 . 
 
2.2.5        
 
Ϣ ϹϸϹϿϹ ϼϹ ϷϹ Ϲ ϼ Ϲ Ͼϼ  ϴ ϴϾ Ϲ ϼ ϼϾ ϼ϶ϹϸϹ Ϸ  Ϲ Ϲ ϼ  
ϖ ϴ Ϲ ϴ   ϶ Ͻ Ϸ Ϲ ϹϸϹϿ  ϼϽ ϴ Ϲ Ϲ Ϲ Ϲ ϼϹ 

ϴ ϹϿϼ ϼ ϼ ϴϹ  ϸ϶ ϴ϶ ϶   ϴϻ Ϲ ϴ ϼ 
ϖ ϴ Ϲ Ϲ ϼ  Ϸ Ͻ (7 Ͼ ϷϿ   ϸϼϴ Ϲ  159 ) h

22 ; ϴϵ ϴ  ϶ ϴ Ϲ Ϲ ϼ  193220  ahh  ; 
Ϥϴϻ Ϲ  ϶Ϲ ϹϽ ϿϾϼ: ϼ ϼ ϴ 120` fb , ϶ ϴ 9,3` fh  

Ϥϴϻ Ϲ  ϼϺ ϹϽ ϿϾϼ: ϼ ϼ ϴ 120fb , ϶ ϴ 8,3fh  

Ϭϼ ϼ ϴ Ϲϵ ϴ 1,3469,159,01209,0`  dnbb f   



 

 

 

Ϥϼ Ͼ 2.8 – Ϥϴ Ϲ Ϲ Ϲ Ϲ ϼϹ ϴ ϹϿϼ ϸϿ  ϴ Ϲ ϶  ϶ Ͻ Ϸ Ϲ 
ϹϸϹϿ  ϼϽ 

 

Ϟ ϼ ϼϹ  ϼ϶ϹϸϹ ϼ  92,7
24000

190000


b

s

E

E
  

ϣϿ ϴϸ  ϼ϶ϹϸϹ Ϸ  Ϲ Ϲ ϼ  
152307,1492,73,141,348,31209,3120  spred ААA   2  

ϥ ϴ ϼ Ϲ ϾϼϽ Ϲ  Ͽ ϴϸ  ϼ϶ϹϸϹ Ϸ  Ϲ Ϲ ϼ  ϼ ϹϿ  ϼϺ ϹϽ 

Ϸ ϴ ϼ 
     

  0,15924307,1492,78,31205,08,33,145,03,141,34

9,35,0229,312035,05,05,0
2

2```



 spffffffiired AhbhcbchhhbyAS 
  

iA - Ͽ ϴϸ  ϴ ϼ Ϲ Ϲ ϼ ,  .iy - ϴ ϼϹ  Ϲ ϴ ϺϹ ϼ Ϲ Ϲ ϼ  ϸ  
ϼ. 

Ϥϴ ϼϹ  ϼϺ ϹϽ Ϸ ϴ ϼ ϸ  Ϲ ϴ ϺϹ ϼ ϼ϶ϹϸϹ Ϸ  Ϲ Ϲ ϼ   

5,10
1523

15924
0 

red

red

A

S
y ,  

Ϥϴ ϼϹ  ϶Ϲ ϹϽ Ϸ ϴ ϼ ϸ  Ϲ ϴ ϺϹ ϼ ϼ϶ϹϸϹ Ϸ  Ϲ Ϲ ϼ   
5,115,10220

`  yhy ,  
Ϥϴ ϼϹ  ϼ ϴ ϴ  ϸ  Ϲ ϴ ϺϹ ϼ ϼ϶ϹϸϹ Ϸ  Ϲ Ϲ ϼ  

5,735,100  ayeop   

Ϡ Ϲ  ϼ Ϲ ϼϼ 

      

   922275,707,1492,73,145,08,35,103,141,34
12

3,141,34

8,35,05,108,3120
12

8,3120
9,35,05,109,3120

12

9,3120

22
3

2
3

2
3

2
0












 yyAII iired

 
Ϡ Ϲ  ϼ϶ϿϹ ϼ  ϼ϶ϹϸϹ Ϸ  Ϲ Ϲ ϼ   ϼϺ ϹϽ Ϸ ϴ ϼ Ϲ Ϲ ϼ  

8784
5,10

92227

0


y

I
W red

red  3  

ϧ Ϸ Ͽϴ ϼ Ϲ ϾϼϽ Ϲ  ϼ϶ϿϹ ϼ   ϴ Ͻ ϻ Ϲ  
0,178771021575,1  redpl WW   3 , ϷϸϹ  



 

 

5,1 – ϸϿ  ϸ϶ ϴ϶ ϶ Ϸ  Ϲ Ϲ ϼ , ϼ 2< 52,3
1,34

120
`


b

bf <6 

 
Ϣ ϹϸϹϿϹ ϼϹ Ϲ ϼ Ϲϸ϶ϴ ϼ ϹϿ Ϸ  ϴ ϺϹ ϼ  ϴ ϴ  
ϣ Ͽ Ϲ Ϲ ϼ [2] 21 losloslos    
ϣϹ ϶ Ϲ Ϲ ϼ 63211  los , ϷϸϹ  

7,1139003,003,01  sp Ϡϣϴ - Ϲ ϼ  ϹϿϴϾ ϴ ϼϼ ϴ ϺϹ ϼϽ ϶ 

ϴ ϴ Ϲ; 02  - Ϲ ϼ  Ϲ Ϲ ϴ Ϸ  Ϲ Ϲ ϴϸϴ;  
03  - Ϲ ϼ ϼ ϿϹϾ Ϲ ϼ Ϲ Ͼ  ϴ ϺϹ ϼϼ ϴ ϴ ;  

ϧ ϼϿϼϹ ϵϺϴ ϼ      3
11 1053231007,1139007,14   spSAP  ϡ 

0,8
92227

5,105,7532300

1529

532300011 






red

op

red
bp I

yeP

A

P
 Ϡϣϴ - ϴ ϺϹ ϼϹ ϶ ϵϹ Ϲ 

ϼ ϵϺϴ ϼϼ,  

73,0
0,11

0,8


bp

bp

R


 Ϡϣϴ < 0,9– Ϲ ϼ  ϵ ϴ ϹϾϴ ϹϽ Ͽϻ Ϲ ϼ ϵϹ ϴ, 

ϷϸϹ 0,11bpR  Ϡϣϴ – Ϲϵ ϶ϴ ϼϹ ϶ Ͽ Ϲ . 
Ϣ ϹϸϹϿ Ϲ  Ͼ ϼ ϼϹ  525,0025,025,0  bpR  < 0,8 

ϣ ϼ 73,0
0,11

0,8


bp

bp

R


 > 525,0 ,  

  6,64525,073,05,285525,040)(85406  



bp

bp

R
 Ϡϣϴ 

ϷϸϹ  ϼ  - Ͼ ϼ ϼϹ , ϼ ϼ ϴϹ Ϲ: 
525,0025,025,0  bpR  < 0,8 

2,3185,025,5  bpR  > 2,5, ϼ ϼ ϴϹ  2,5 

ϣϹ ϶ Ϲ Ϲ ϼ 3,766,6407,1163211   los Ϡϣϴ, ϷϸϹ  
ϧ ϼϿϼϹ ϵϺϴ ϼ    Ϲ  Ϲ ϶  Ϲ   
    3

11 104,4411003,7639007,14  losspSAP   ϡ 

ϖ ϼ Ͽ Ϲ  Ϻϼ ϴ ϼϹ ϴ ϺϹ ϼ  ϶ ϵϹ Ϲ ϴ ϶ Ϲ Ϲ ϴ ϺϹ ϼ 
Ͽ ϴϸϼ ϴ ϷϴϹ Ͻ ϴ ϴ   ϼϿϼ  ϵϺϴ ϼ  (ϵϹϻ Ϲ ϴ Ϲ ϴ  ϶Ϲ ϴ 

Ͽϼ ) 6,5
92227

5,7441400

1529

441400 22
11

1 



red

op

red
bp I

eP

A

P
  Ϡϣϴ 

ϖ Ϲ Ϲ ϼ 982  los , ϷϸϹ 
358   Ϡϣϴ- Ϲ ϼ ϴ ϺϹ ϼϽ ϶ ϴ ϴ Ϲ  ϴϸϾϼ ϵϹ ϴ;  

ϣ ϼ 51,0
0,11

6,51 
bp

bp

R


 < 0,75, 0,6551,085,01501509 

bp

bp

R


 Ϡϣϴ – Ϲ ϼ  

Ͽϻ Ϲ ϼ ϵϹ ϴ 
ϖ Ϲ Ϲ ϼ 0,1000,6535982   los  Ϡϣϴ, ϷϸϹ 
 
ϣ Ͽ Ϲ Ϲ ϼ 3,1760,1003,7621  losloslos  Ϡϣϴ > 100 Ϡϣϴ 
ϧ ϼϿϼϹ ϵϺϴ ϼ   Ϲ  Ͽ  Ϲ   



 

 

     7,3001003,17639007,142  losspsAP   Ͼϡ 

 
Ϥϴ Ϲ   ϵ ϴϻ ϶ϴ ϼ  Ϲ ϼ , ϴϿ  Ͼ ϸ Ͽ Ͻ ϼ 
Ϥϴ Ϲ  ϶ Ͽ  ϸϿ  ϶ Ϲ ϼ  Ϲ ϵ ϸϼ ϼ ϶Ϲ Ͼϼ  ϴ Ͼ ϼ  

Ϲ ϼ  [21]. ϣ ϼ  ϸϿ  ϿϹ Ϲ ϶, Ͼ Ϲ ϼ ϽϾ ϼ Ͼ  Ϲϸ ϶Ͽ  
Ϲϵ ϶ϴ ϼ  3-Ͻ Ͼϴ ϹϷ ϼϼ, ϼ ϼ ϴ  ϻ ϴ Ϲ ϼ  Ͼ ϼ ϼϹ ϴ ϴϸϹϺ ϼ  

ϴϷ ϻϾϼ 1f ; 6,85nM  Ͼϡ  

4,125,11
92227

8560000
5,11

92227

5,7300700

1523

300700``22 


 y
I

M
y

I

eP

A

P

red

n

red

op

red
b  Ϡϣϴ 

17,1
11

4,12
6,16,1 

bn

b

R


 >1, ϼ ϼ ϴϹ  1 ,  

Ϥϴϸϼ  ϶Ϲ ϹϽ Ͼϼ ϸ ϴ Ϲ Ϲ ϼ  8,5
1523

8784


red

red

A

W
r   

crcMM   
  6,584,3359420100178774,1,  rpplnbtcrc MWRM  Ͼϡ  - Ϲ  ϵ ϴϻ ϶ϴ ϼ  

Ϲ ϼ  ϶ ϼ ϿϹ Ͻ  ϼϵϿϼϺϹ  ϵ  ϸ ϶  Ϲ ϶, ϷϸϹ 
ϸ ϶ Ͻ Ϲ  ϼϿϼϽ ϵϺϴ ϼ  ϼ 84,0sp  ϴ϶Ͽ Ϲ   

    4,33594208,55,7107,30084,0 3
2  spoprp rePM   ϡ  

ϣ Ͼ Ͽ Ͼ  6,583,77  crcn MM   Ͼϡ , Ϲ ϼ  ϶ ϴ Ͻ ϻ Ϲ 
ϵ ϴϻ . ϥϿϹϸ ϶ϴ ϹϿ , Ϲ ϵ ϸϼ  ϼϻ϶Ϲ ϼ ϴ Ϲ   ϴ Ͼ ϼ  
Ϲ ϼ . 

 
Ϥϴ Ϲ   ϴ Ͼ ϼ  Ϲ ϼ , ϴϿ  Ͼ ϸ Ͽ Ͻ ϼ 
 
Ϟ ϼ ϼϹ  ϼ ϴ ϺϹ ϼ  1sp   

ϣ ϹϸϹϿ ϴ  ϼ ϼ ϴ ϴ Ͼ ϼ  Ϲ ϼ : Ϲ ϸ ϿϺϼ ϹϿ ϴ  crca =0,4 , 
ϸ ϿϺϼ ϹϿ ϴ  crca =0,3 . 

ϜϻϷϼϵϴ ϼϹ Ϲ   ϴ ϼ϶  ϴϷ ϻ Ͼ: Ͽ Ͻ 3,77nM  Ͼϡ ; 
Ͻ  ϼ ϸϿϼ ϹϿ Ͻ 9,681 nM  Ͼϡ . 

Ϭϼ ϼ ϴ ϴ Ͼ ϼ  ϴϿ  Ϲ ϼ : 

  3
`

1 1005,320 d
E

a
s

s

lcrc

  , ϷϸϹ 

16d  - ϸϼϴ Ϲ  ϸ Ͽ Ͻ ϴ ϴ . 

Ͼ ϼ ϼϹ  ϴ ϼ ϶ϴ ϼ  019,0
191,34

07,14

0





bh

Asp <0,02 

1  - ϸϿ  ϼϻϷϼϵϴϹ  ϿϹ Ϲ ϶; 
11   - ϼ Ͼ ϴ Ͼ ϶ Ϲ Ϲ  ϸϹϽ ϶ϼϼ ϴϷ ϻ Ͼ; 

57,1019,05,16,1156,11    - ϼ ϸϿϼ ϹϿ  ϸϹϽ ϶ϼϼ ϴϷ ϻ Ͼ; 
1  - ϼ Ϲ Ϻ Ϲ϶ Ͻ ϴ ϴ Ϲ Ϲ ϼ ϸϼ Ϲ Ͼ Ϸ  ϼϿ ; 

  
zA

ezPM

sp

spsp
s





 2 , 0spe ; z - ϿϹ  ϶ Ϲ Ϲ ϴ  ϼϿ,  



 

 

1,179,35,0195,0 `
0  fhhz  

Ϣ ϹϸϹϿ Ϲ  ϼ ϴ Ϲ ϼϹ ϴ ϺϹ ϼϽ: 
  

4,175
1001,1707,14

01,17844,0107,300103,77 35





s  Ϡϣϴ –ϸϹϽ ϶ϼ  Ͽ Ͻ 

ϴϷ ϻϾϼ; 
  

3,152
1001,1707,14

01,17844,0107,300109,68 35

1 



s  Ϡϣϴ –  ϸϿϼ ϹϿ Ϸ  

ϸϹϽ ϶ϼ  Ͻ ϼ ϸϿϼ ϹϿ Ͻ ϴϷ ϻ Ͼ; 
Ϣ ϹϸϹϿ Ϲ  ϼ ϼ  ϴ Ͼ ϼ  Ϲ ϼ   Ϲ ϸ ϿϺϼ ϹϿ Ϸ  ϸϹϽ ϶ϼ  

Ͽ Ͻ  ϴϷ ϻϾϼ: 
    074,016

190000

4,175
111019,01005,3201005,320 33

1  d
E

a
s

s
lcrc


  , 

Ϣ ϹϸϹϿ Ϲ  ϼ ϼ  ϴ Ͼ ϼ  Ϲ ϼ   Ϲ ϸ ϿϺϼ ϹϿ Ϸ  ϸϹϽ ϶ϼ  
Ͻ  ϼ ϸϿϼ ϹϿ Ͻ ϴϷ ϻϾϼ 

    064,016
190000

3,152
111019,01005,3201005,320 33

1
`  d

E
a

s

sl

lcrc
  , ϷϸϹ 

Ϣ ϹϸϹϿ Ϲ  ϼ ϼ  ϴ Ͼ ϼ  Ϲ ϼ   ϸϹϽ ϶ϼ  Ͻ  ϼ 
ϸϿϼ ϹϿ Ͻ ϴϷ ϻϾϼ 

    101,016
190000

3,152
57,111019,01005,3201005,320 33

2  d
E

a
s

sl

lcrc

  <

crca =0,3  
 
ϣ Ͽ ϴ  ϼ ϼ ϴ ϴ Ͼ ϼ  ϴϿ  Ϲ ϼ : 

111,0101,0064,0074,021
`

1  crccrccrccrc aaaa   < crca =0,4 , 
Ϲ ϼ ϽϾ  ϴ ϹϿϼ ϵϹ Ϲ Ϲ ϴ.  

 
Ϥϴ Ϲ   ϸϹ ϴ ϼ  ( ϴ Ϲ  Ϸϼϵϴ Ͽϼ ) 
ϣ Ϸϼϵ ϹϸϹϿ   ϴ ϼ϶ Ϸ  ϻ ϴ Ϲ ϼ  Ͻ  ϼ ϸϿϼ ϹϿ Ͻ 

ϴϷ ϻ Ͼ; ϹϸϹϿ Ͻ Ϸϼϵ ϴ϶Ͽ Ϲ  [2] 38,3605
200

1

200

1
 вlf  . 

ϖ ϼ Ͽ  ϴ ϴ Ϲ , Ϲ ϵ ϸϼ Ϲ ϸϿ  ϹϸϹϿϹ ϼ  Ϸϼϵϴ Ͽϼ   
Ϲ  Ϲ ϼ  ϶ ϴ Ͻ ϻ Ϲ. ϛϴ Ϲ ϼϽ Ϲ  ϴ϶Ϲ  ϼϻϷϼϵϴ Ϲ  

Ϲ  9,681 nM  Ͼϡ ; ϴ ϴ  ϸ Ͽ ϴ  ϼϿϴ ϴ϶ ϴ ϼϿϼ  
Ϲϸ϶ϴ ϼ ϹϿ Ϸ  ϵϺϴ ϼ   Ϲ  ϶ Ϲ  Ϲ  ϼ ϼ 1 , 7,3002  PNtot  Ͼϡ; 

1,17z ;  
Ϟ ϼ ϼϹ , ϴ ϴϾ Ϲ ϼϻ ϼϽ Ϲ ϴ϶ Ϲ ϼ ϸϹ ϴ ϼϽ ϴ Ͻ 
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9,2101,12605
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48

5 522
0  
к

lf   < 3,38  – Ͽ ϶ϼϹ ϶ Ͽ Ϲ .  



 

 

3    
 
3.1    
 
ϟϴϵ ϴ Ϲ ϼ ϿϹϸ ϶ϴ ϼ  Ϸ ϶ ϼϻ϶ ϸϼϿϼ   ϵϿ ϸϹ ϼϹ  

Ϲϵ ϶ϴ ϼϽ ϗϢϥϦ 5180-84, 11306-83, 12536-79, ϴ ϿϹ϶ Ϲ ϼ Ͼϴ Ϲ ϴϿ Ϲ 
ϴϵ  ϶ Ͽ Ϲ  ϷϿϴ  ϗϢϥϦ-82, ϥϡϼϣ 2.02.01-83, ϥϡϼϣ 1.02.07-87. 

ϣϿ ϴϸϾϴ ϸ ϼ ϹϿ ϶  ϴ Ͽ ϺϹ ϴ ϶ . Ϧϴ  Ϥϩ.    
ϤϹϿ Ϲ  Ͽ ϴϸϾϼ ϵ Ϸ ϼ Ͻ. 
ϖ ϷϹ Ͽ Ϸϼ Ϲ Ͼ  Ϲ ϼϼ Ͽ ϴϸϾϼ ϼ ϼ ϴ  ϴ ϼϹ 

ϴϿϿ ϶ϼϴϿ Ϲ Ͽ ϺϹ ϼ  Ϲ ϶Ϲ ϼ Ϸ  ϶ ϻ ϴ ϴ, Ϲϸ ϴ϶ϿϹ Ϲ ϶ 
϶  ϷϿϼ Ͻ ϶Ϲ ϸ Ͻ, Ϲ ϹϾ ϼ ϷϿϼ ϼ  Ϸ   Ϲ ϴ  

ϻϴ Ͽ ϼ ϹϿϹ   1,0 – 1,10 . 
ϥ ϶Ϲ ϼ Ͽ ϴϸϾϴ Ͼ ϴ ϶Ϲ - ϴ ϼ ϹϿ  Ͽ Ϲ  

 0.20-0.40 , ϴ ϹϾ  ϴ Ͼϴ  – ϴ Ͻ Ϸ   
1.0  ( Ͼϴ ϴ϶ ϸ Ϸϼ). 

ϙ Ϲ ϶Ϲ  ϶ϴ ϼϹ  ϸϴ Ϲ ϶ ϴ Ͽ ϴϸϾϹ ϹϾ Ϲ ϸ Ϲ  
ϷϿϼ ϴ ϶Ϲ ϸϴ . 

ϗϿ ϵϼ  ϻϴϿ ϺϹ ϼ  ϸϴ Ϲ ϶ ϴ ϷϴϿϹ ϼϾ ϶ Ϲ Ϸ   Ϲ ϴ  
ϻϴ Ͽ ϼ ϹϿϹ  ϼ ϼ ϴ  Ϲϻϴ϶ϼ ϼ   ϴ Ϲ Ͻ ϷϿ ϵϼ  Ϲϻ Ϸ  

Ϲ ϻϴ ϼ  ( ϴϵϿ.2 ϥϡϼϣ 2.02.01-83). 
ϡ ϴ ϼ϶ ϴ  ϷϿ ϵϼ ϴ Ϲϻ Ϸ  Ϲ ϻϴ ϼ  Ϸ ϶ ϴ϶Ͽ Ϲ  2.90 

. 
ϣ Ϸ ϻ Ͻ ϶Ϲ  ϸϻϹ  ϶ ϸ ϺϹ  ϸ ϼ  Ϲ Ͼϼ 242,30 . 
ϣ ϼ ϹϾ ϼ ϶ϴ ϼϼ ϸϴ Ϲ ϶ Ϲ  .2.22 ϥϡϼϣ 2.02.01-83. 
ϣ  ϼ ϼ Ϲ Ͼ  ϴ϶  ϸϻϹ Ϲ ϶ ϸ  Ϸϼϸ Ͼϴ ϵ ϴ - Ͽ ϼϸ -

ϾϴϿ ϼϹ϶ - ϴ ϼϹ϶ -ϾϴϿϼϹ϶ Ϲ. 
ϣ  Ϲ ϼ  Ͼ ϵϹ ϴ  ϴϿ Ͻ ϶ ϸ Ϲ ϼ ϴϹ ϼ 

ϸϻϹ Ϲ ϶ ϸ  ϹϴϷ Ϲ ϼ϶ Ϲ, Ͼ Ϲ ϴϿϿϼ Ϲ Ͼϼ  Ͼ Ͼ ϼ  - 
Ϲϸ ϹϴϷ Ϲ ϼ϶ Ϲ (ϥϡϼϣ 2.03.11-85). 

ϣ  Ϲ Ϲ ϼ ϻ ϽϾ ϼ ϶ ϻ Ϲ Ϲϻ Ϸ  Ϲ ϻϴ ϼ  Ϸ ϶ 
Ͼ ϶ Ϲ Ϲ ϼ ϵ ϸ  ϵϿϴϸϴ  ϼϿ ϼ ϼ ϼ ϶ Ͻ ϶ϴ ϼ. 

ϥ Ϲ Ϲ  Ͼ ϻϼϽ Ͻ ϴϾ ϼ϶ ϼ Ϲ ϴ Ϸ  ϻϴ Ͽ ϼ ϹϿ  
ϷϴϿϹ ϼϾ ϶ Ϸ  Ϸ ϴ  Ϲ ϼ  Ͼ ϺϹϿϹϻ  – ϼϻϾϴ ,  Ϲ ϼ  Ͼ 
϶ϼ  ϼ ϴϿ ϼ ϼ  – Ϲϸ . 

ϥ Ϲ Ϲ  Ͼ ϻϼ Ͻ ϴϾ ϼ϶ ϼ Ϲ Ͼϴ ϹϿϾ Ϸ  ϷϿϴ  ϗϢϥϦ 9.015-
74  Ϲ ϼ  Ͼ ϶ϼ  – Ϲϸ , Ͼ ϴϿ ϼ ϼ  – ϼϻϾϴ  ( ϼϿ ϺϹ ϼ  
11.8,11.9). 

ϥϹϽ ϼ  ϴϽ ϴ ϴϵ  ϴ϶Ͽ Ϲ  7 ϵϴϿϿ ϶. 
Ϟϴ ϹϷ ϼ  Ϸ ϶  ϹϽ ϼ Ϲ Ͼϼ  ϶ ϻϸϹϽ ϶ϼ  – II  (ϥϡϼϣ II -7-81). 
 
 
 
 
 



 

 

3.2     
 
ϣ ϹϾ ϼ ϶ϴ ϼϹ ϸϴ Ϲ ϴ ϴ Ϲ Ϲ ϶Ϲ  ϶ϴ ϼϼ ϴ ϼ ϴϹ   

ϴϻ ϴ Ϲ ϼ  ϷϿ ϵϼ  ϻϴϿ ϺϹ ϼ  ϸ ϶ .  
ϗϿ ϵϼ ϴ ϻϴϿ ϺϹ ϼ  ϸϴ Ϲ ϴ (d) - ϴ ϼϹ  ϸ ϶  

ϸϴ Ϲ ϴ ϸ  ϶Ϲ ϼ ϻϹ Ͽϼ. 
ϗϿ ϵϼ  ϻϴϿ ϺϹ ϼ  ϸϴ Ϲ ϶ ϼ ϼ ϴϹ   Ϲ : ϴϻ ϴ Ϲ ϼ  ϼ 

Ͼ Ͼ ϼ϶  ϵϹ ϹϽ ϹϾ ϼ Ϲ Ϸ  ϺϹ ϼ , ϴϷ ϻ Ͼ ϼ 
϶ ϻϸϹϽ ϶ϼϽ ϴ ϹϷ  ϸϴ Ϲ , ϴ ϴϾ ϺϹ  ϻ ϴ Ϲ ϼ  ϴ ϼ϶ Ͻ ϼ 

ϴ Ϲ Ͻ ϷϿ ϵϼ  Ϲ ϻϴ ϼ . 
ϖ ϵϼ ϴ  ϷϿ ϵϼ  ϻϴϿ ϺϹ ϼ  ϸϴ Ϲ ϴ, ϿϹϸ Ϲ  ϼϸϹ Ϻϼ϶ϴ  

ϿϹϸ ϼ  ϵ ϼ  ϴ϶ϼϿ: 
- ϷϿ ϵϼ ϴ ϻϴϿ ϺϹ ϼ  ϸ ϿϺ ϴ ϵ  Ϲ Ϲ ϹϹ 0,5 ; 
- ϶ Ϲ ϼϽ Ͽ Ͻ ϸϴ Ϲ  ϸ ϿϺϹ  ϻϴϷϿ ϵϿ  Ϲ Ϲ ϹϹ 0,1…0,2 ; 
- ϼ ϶ ϻ Ϻ ϼ ϻϴϾϿϴϸ ϶ϴ  ϸϴ Ϲ  ϶ Ϲ ϧϗϖ. ϣ ϼ  Ϲ 

Ϲϵ Ϲ  ϶ ϸ Ͽϼ϶ϴ, Ϸϴ ϴ ϼ Ϲ  ϴ Ϲ ϼϹ ϼ ϸ Ͻ Ͼ  
Ϸ ϶ ϶ϴ ϼ , ϶ ϼ϶  Ͽ ϴϹ ϶ ϸ Ͽϼ϶, ϶ Ϲ Ͼ Ϲ ϿϹ ϼϹ 

Ϲ Ͼ Ͼ Ͽ ϶ϴ ϴ ϹϻϾ  ϶ϹϿϼ ϼ϶ϴ  ϼ  ϻϹ Ͽ  ϴϵ . 

 
Ϥϼ Ͼ 3.1 – Ϝ ϺϹ Ϲ -ϷϹ Ϲ ϼ Ϲ ϾϼϽ ϴϻ Ϲϻ  

 
Ϣ ϶ ϼ ϾϿϼ ϴ ϼ Ϲ Ͼϼ ϼ ϴϾ ϴ ϼ, ϶Ͽϼ ϼ ϼ ϴ ϷϿ ϵϼ  

ϻϴϿ ϺϹ ϼ  ϸϴ Ϲ ϶, ϶Ͽ  Ϲ ϻϴ ϼϹ ϼ ϴϼ϶ϴ ϼϹ Ϸ ϶. ϣ ϼ 
Ϲ ϻϴ ϼϼ ϹϾ  Ϸ ϶ ϴϵϿ ϸϴϹ  ϼ  ϻ Ϲ Ϲ ϼϹ – 

϶ϹϿϼ Ϲ ϼϹ ϵ Ϲ ϴ,  ϶ ϴϾϼ  Ϸ ϴ  ϹϿ ϻ  ϻϴϾϿϴϸ ϶ϴ  ϸϴ Ϲ  
϶ Ϲ ϷϿ ϵϼ  Ϲ ϻϴ ϼ . ϦϴϾ ϺϹ ϼ ϶ϴϹ  Ͼ Ͼ ϼ  ϸϻϹ Ͻ 

ϴ ϼ ϻϸϴ ϼ . 
Ϥϴ Ϲ ϴ  ϷϿ ϵϼ ϴ ϻϴϿ ϺϹ ϼ  ϸϴ Ϲ ϴ ϹϸϹϿ Ϲ   ϿϹ: 

d=d f 0,25 ; 

ϷϸϹ df – ϴ Ϲ ϴ  ϷϿ ϵϼ ϴ Ϲ ϻϴ ϼ  ( ):      
fnnf dk=d  ; 



 

 

kn – Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϶Ͽϼ ϼϹ Ϲ Ͽ ϶ Ϸ  ϹϺϼ ϴ 
ϺϹ ϼ  ϴ ϷϿ ϵϼ  Ϲ ϻϴ ϼ  Ϸ ϶  ϸϴ Ϲ ϶; 
kn = 0,7 
dfn = 2,90  -  ϴ ϼ϶ ϴ  ϷϿ ϵϼ ϴ Ϲ ϻϴ ϼ   
df = 0,7 x 2,90  = 2,03  – ϴ Ϲ ϴ  ϷϿ ϵϼ ϴ Ϲ ϻϴ ϼ  
d = 2,03 + 0,25  = 2,28  -  ϷϿ ϵϼ ϴ ϻϴϿ ϺϹ ϼ  ϸ ϶  ϸϴ Ϲ ϴ 

(ϷϿ ϵϼ ϴ ϶ Ϸ Ϲ). 
 
3.3     
 
ϣ ϿϹ ϴϻ ϴ Ϲ ϼ  ϷϿ ϵϼ  ϻϴϿ ϺϹ ϼ  ϸϴ Ϲ ϴ ϶ Ϲ ϶  

ϼϵϿϼϺϹ ϼϼ ϹϸϹϿ Ϲ  Ϲϵ Ϲ ϴ  Ͽ ϴϸ  ϹϷ  ϸ ϶ : 

dR

NА





2
, 

ϷϸϹ N2 – ϴ Ϲ ϴ  ϶Ϲ ϼϾϴϿ ϴ  ϴϷ ϻϾϴ  ϵ Ϲϻ  ϸϴ Ϲ ϴ, Ͼϡ;  
 

ϦϴϵϿϼ ϴ 3.1 – ϥϵ  ϴϷ ϻ Ͼ ϴ ϸϴ Ϲ  Ϲ  

ϖϼϸ ϴϷ ϻϾϼ 
ϡ ϴ ϼ϶ ϴ  
ϴϷ ϻϾϴ, Ͼϡ/ 2 

Ϟ ϼ ϼϹ  
ϴϸϹϺ ϼ  

ϴϷ ϻϾϼ 
f  

Ϥϴ Ϲ ϴ  ϴϷ ϻϾϴ, 
Ͼϡ/ 2 

I. ϣ ϴ  ϴϷ ϻϾϴ:      
ϫϹ ϸϴ Ϲ Ϲ ϹϾ ϼϹ 

ϼ Ͽ  ϵϹ ϼϸϴ 0,09 1,3 ( ϴϵϿ.1[21]) 0,117 
Ϲ Ͽϼ ϹϿ  

( ϼ Ϲ ϴϿ ϶ϴ Ϲ Ͽϼ ) 
190 , 3/100  

0,19 1,3 ( ϴϵϿ.1[21]) 0,247 

ϴ ϼϻ Ͽ ϼ  (3 Ͽ  
ϵϹ ϼϸϴ) 0,03 1,3 ( ϴϵϿ.1[21]) 0,039 

Ϝ Ϸ  0,37  0,466 
ϠϹϺϸ ϴϺ Ϲ Ϲ ϹϾ ϼϹ 

Ϲ Ϲ - Ϲ ϴ ϴ  ϺϾϴ 
40 , 3/1800  

0,72 1,3 ( ϴϵϿ.1[21]) 0,936 

ϴ ϼϻ Ͽ ϼ  (3 Ͽ  
ϵϹ ϼϸϴ) 0,03 1,3 ( ϴϵϿ.1[21]) 0,039 

Ϛ/ϕ Ͽϼ ϴ ϴ  
3/2500  

3,0 1,1 ( ϴϵϿ.1[21]) 3,3 

Ϝ Ϸ  3,75  4,275 
Ϝ Ϸ  ϴϷ ϻϾϴ  

Ϲ ϹϾ ϼ  ϼ Ͼ ϼ  
3 3,75+0,37= 

11,62 
 4,275 3+0,466=13,29 

Ϝ Ϸ   ё  Ϸ ϻ ϶ Ͻ 
Ͽ ϴϸϼ ϴ 1 Ϲ  ϸϿϼ  

(1,0 5,83 ) ϼ Ͼ . 
ϴϸёϺ ϼ 0,95 

64,36  73,61 

ϡϴϷ ϻϾϴ  Ͼϼ ϼ  Ϲ  
ϡϴ Ϻ Ϲ Ϲ  51,57 1,3 ( ϴϵϿ.1[21]) 67,05 



 

 

Ͼϼ ϼ Ϲ 380 , 
3/1800 , ϶ ϴ 

Ϲ  7,54  

ϜϦϢϗϢ ϣϢϥϦϢϳϡϡϔϳ 
ϡϔϗϤϧϛϞϔ 

105,93  130,66 

ϖ Ϲ Ϲ ϴ  ϴϷ ϻϾϴ  ϶Ϲ ϴ ϵ ϸ ϶ϴ ϼ  ϼ Ͽ ϸϹϽ 
ϖ Ϲ Ϲ ϴ  ( ϴϵϿ. 8.3 [27]) – 
2Ͼϡ/ 2  Ϲ  Ϸ ϻ ϶ Ͻ 

Ͽ ϴϸϼ ϼ Ͼ . 
ϴϸёϺ ϼ 0,95 

22,15 1,3 ( ϴϵϿ.1[21]) 28,8 

  
   149,46 

 

2
33

3
2 5,0

10*1,2*1810*400

10*46,149

dR

NА 






  

R0 – Ͽ ϶ Ϲ ϴ Ϲ Ϲ ϼ϶ϿϹ ϼϹ ϶ϴ ϼ  (ϷϿϼ  ϶Ϲ ϸ Ͻ), 
Ͼϣϴ; R0 = 4ϾϷ/ 2 = 400Ͼϣϴ = 0,66  ϡ/ 2 

γ  – Ϲϸ ϹϹ ϻ ϴ Ϲ ϼ  ϸϹϿ Ϸ  ϶Ϲ ϴ ϸϴ Ϲ ϴ ϼ Ϸ ϴ ϶ Ϲ 
ϸ ϶  ϸϴ Ϲ ϴ ϶ ϹϸϹϿϴ  d, ϼ ϼ ϴϹ  17 Ͼϡ/ 3 - 19 Ͼϡ/ 3. 

ϖ  Ϲ ϶  ϼϵϿϼϺϹ ϼϼ   ϻϴϸϴϹ  ϼ ϼ Ͻ ϸ ϶  ϸϴ Ϲ ϴ  b 
= 0,8    ϼ ϹϸϹϿ Ϲ  ϴ Ϲ Ϲ ϼ϶ϿϹ ϼϹ Ϸ ϴ  ϿϹ (5.7) 
[2]: 

R 

 cMdMbKM
K cgz 


 
/

1
21

; 

ϷϸϹ  1 =1,4  ϼ  2 = 1,2 – Ͼ ϼ ϼϹ  Ͽ ϶ϼ  ϴϵ , ϼ Ϲ  
ϴϵϿ.5.4.[2];  

K = 1,1 – Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϴϸϹϺ ;  
M = 0,32, Mg =2,3, Mc= 4,84– Ͼ ϼ ϼϹ   ϻϴ϶ϼ ϼϹ   (210), 

ϼ Ϲ  ϴϵϿ.5.5 [2].;  
Kz = 1,0 – Ͼ ϼ ϼϹ , ϼ ϼ ϴϹ Ͻ ϼ ϼ ϼ Ϲ ϸϴ Ϲ ϴ b 10 

;  
 = 1 Ͼϣϴ – ϴ Ϲ Ϲ ϻ ϴ Ϲ ϼ  ϸϹϿ Ϸ  Ϲ ϿϹ ϼ  Ϸ ϴ ϸ 

ϸ ϶ Ͻ ϸϴ Ϲ ϴ;  
 =18,6 Ͼϡ/ 3,  
 / =18,0 Ͼϡ/ 3–  ϸϹϿ Ͻ ϶Ϲ  Ϸ ϴ ϶ Ϲ ϸ ϶  ϸϴ Ϲ ϴ ϼ 

ϸ ϸ ϶ Ͻ ϸϴ Ϲ ϴ.  

R  


 184,50,180,224,36,188,0156,0
1,1

2,14,1  199,8 Ͼϣϴ. 

ϣ Ͼ Ͽ Ͼ  R   R0;  199,8 Ͼϣϴ  149,46 Ͼϣϴ, ϹϸϹϿϼ  ϴϻ Ϲ  
ϸ ϶  ϸϴ Ϲ ϴ: 

A 
dR

N

cp

II


 

0 0,2188,199
46,149


 = 0,92 2; 



 

 

ϷϸϹ A – Ͽ ϴϸ  ϸ ϶  ϸϴ Ϲ ϴ; cp = 18 Ͼϡ/ 3 – Ϲϸ Ϲ Ͻ 
ϸϹϿ Ͻ ϶Ϲ  ϸϴ Ϲ ϴ ϼ Ϸ ϴ ϴ ϹϷ  ϵ Ϲϻϴ ; d = 2,0  – ϷϿ ϵϼ ϴ 

ϻϴϿ ϺϹ ϼ  ϸϴ Ϲ ϴ;  
ϣ ϼ ϼ ϴϹ  ϴϻ Ϲ  ϸ ϶  ϸϴ Ϲ ϴ b = 1,0 , = 1,0 . 

 
3.4      
 
Ϥϴϻ Ϲ  ϸ ϶  ϸϴ Ϲ ϴ ϸ ϿϺ  ϵ  ϸ ϵ ϴ  ϴϾϼ  ϵ ϴϻ , 

ϵ  ϸϴ϶ϿϹ ϼ   ϸ ϶Ϲ ϸϴ Ϲ ϴ  ϶ Ϲ ϹϽ ϴϷ ϻϾϼ Ϲ Ϲ϶ ϴϿ  
ϸ ϼ  ϻ ϴ Ϲ ϼϽ: 

R P ; 

P  = Fw/А = 149,46 Ͼϡ/1,0 2 =149,46Ͼϡ/ 2 ≤  R = 199,8 Ͼϣϴ    
ϧ Ͽ ϶ϼϹ ϶ Ͽ Ϲ .  
 



 

[35] 

 

4      
 

4.1      
 

 
ϦϴϵϿϼ ϴ 4.1 – ϥ Ϲ ϼ ϼϾϴ ϼ  ϵ  ϿϹ Ϲ ϶ 

 
 
 
 
 
 
 
 
 
 

ϡϴϼ Ϲ ϶ϴ ϼϹ 
ϿϹ Ϲ ϴ 

Ϡϴ Ͼϴ 
ϿϹ Ϲ ϴ 

ϱ Ͼϼϻ Ϟ Ͽ-
϶  

. 

Ϡϴ ϴ 
1 – Ϸ  
ϿϹ .,  

Ϡϴ ϴ 
϶ Ϲ  
ϿϹ .,  

ϣϿϼ  Ͼ ϼ  ϼ 
Ϲ ϹϾ ϼ  

1ϣϞ 

 

57 
0,87-
2,53 

115,6 

Ϩ ϸϴ Ϲ Ϲ 
Ϲ ϶ Ϲ ϵϿ Ͼϼ 

 
 
 

Ϩϕϥ 
 

 

246 
0,37-
1,46 

255,4 

Ϟϼ ϼ  Ϡ150 

 

382 
ϸϸ

ϴ 
0,72 275,3 

 
 
ϣϹ Ϲ Ͼϼ 

5ϣϕ 18-27 
4ϣϨ9-2 
4ϣϨ14-4 
1ϣϣ12-3 
1ϣϨ9-2 

 

92 
 

0,07 
 

6,44 
 



 

[36] 

 

ϦϴϵϿϼ ϴ 4.2 – ϖϹϸ  Ϸ ϻ ϻϴ ϶ϴ  ϼ ϵϿϹ ϼϽ 
 

 

4.2    
 

ϖ ϵ  ϴϺ Ϸ  Ͼ ϴ ϴ ϼϻ϶ ϸϼ  ϶ ϻϴ϶ϼ ϼ ϼ  ё  
ϴ ϴ Ϲ ϶: 

-Ϸ ϻ ϸ ё   ; 
- ϴϾ ϼ ϴϿ Ͻ ϶ ϿϹ  Ͼ Ͼϴ    ; 
-϶ ϴ ϸ ё ϴ   . 
ϥ Ϲ  ϸϿ  ϹϸϹϿϹ ϼ  Ϲϵ Ϲ  ϴ ϴϾ Ϲ ϼ ϼϾ Ͼ ϴ ϴ ϼ϶ϹϸϹ  ϴ 

ϼ . 4.1. 

ϡϴϼ Ϲ ϶ϴ ϼϹ 
ϼ ϵϿϹ ϼ  

ϡϴϻ ϴ Ϲ ϼϹ ϱ Ͼϼϻ ϗ ϻ -
ϸ Ϲ -

, . 

ϖϹ , 
. 

ϖ ϴ 
϶Ͼ

ϼ ( ) 
ϥ  4ϥϞ-10-4 
Ϲ Ϲ ϶Ϲ ϶Ϲ϶ Ͻ 

Ϡ ϴϺ ϵ  
ϿϹ Ϲ ϶  

 
 
 
 
 
 

 

 
 
 
5 

 
 
 
0,05 

 
 
 
     3 

Ϥϴϻϸϴ Ͻ 
ϵ ϾϹ  ϼ ϼϾ ϸϿ  

ϴ ϶ ϴ 

ϣ ϸϴ ϴ ϵϹ ϴ ϼ 
ϴ ϶ ϴ 

 
 

 
 

0,25 3 
 
 
 
 
 
 

 
 

0,078 

 
 

3,3 

ϣ ϸϸ  ϸϿ  
Ͼϼ ϼ ϴ 

ϣϞϘϠ-0,75 

ϣ ϸϴ ϴ Ͼϼ ϼ ϴ 
1030 520 

   

ϥ  
ϸ϶ ϿϹ Ϲ϶ Ͻ  

ϻϴϸϹϿϾ Ͻ Ͼ ϶ 
Ͼϴ ϴ ϴ 

Ϡ ϴϺ ϸϸ ϶ 

 
L=3,6  

4 0,007
2 
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Ϥϼ Ͼ 4.1 – ϥ Ϲ  ϸϿ  ϹϸϹϿϹ ϼ  Ϲ ϼ Ϲ Ͼϼ  ϴ ϴ Ϲ ϶ Ͼ ϴ ϴ 

 
1) ϡϹ ϵ ϸϼ ϴ  Ϸ ϻ ϸ ё  ϹϸϹϿ Ϲ  ϶ ϶Ϲ ϶ϼϼ  ϴ  

ϺёϿ  ϿϹ Ϲ :         ,         
ϷϸϹ               - ϴ ϴ Ͽϼ  Ϲ ϹϾ ϼ / Ͼ ϼ ;             - Ͼ ϼ ϼϹ  Ͽ ϶ϼϽ ϴϵ  Ͼ ϴ ϴ.                   
2) ϖ ϴ ϸ Ϲ ϴ Ͼ Ͼϴ: 
 HϾ = H  + h  + h  + h , 
ϷϸϹ ϡ  – ϶ ϴ ϴϺ Ϸ  Ϸ ϼϻ ϴ  ϶  Ͼϼ Ͼ ϴ ϴ; 
h  – ϶ ϴ ϸ Ϲ ϴ ϿϹ Ϲ ϴ ϴϸ Ͻ, ϴ϶ ϴ  1 ; 
h  – ϶ ϴ ϼϿϼ Ͽ ϼ ϴ ϼ Ϲ Ϸ  ϿϹ Ϲ ϴ, ; 
h . – ϶ ϴ ϶Ͼϼ (  ϶Ϲ ϴ ϿϹ Ϲ ϴ ϸ  Ͼ Ͼϴ Ͼ ϴ ϴ), ; 
HϾ = 6,9+1+0,22+3,6=11,12 . 
3)Ϣ ϹϸϹϿϼ   Ϲ ϵ ϸϼ Ͻ ϶ ϿϹ  Ͼ Ͼϴ ϼ ϴϺϹ Ͽϼ  ϴ Ϸ ϾϹ. 
ϥ Ϲ ϴ ϸϿ  ϹϸϹϿϹ ϼ  Ϲ ϼ Ϲ Ͼϼ  ϴ ϴϾ Ϲ ϼ ϼϾ Ͼ ϴ ϴ  Ϸ Ͼ  

ϼ϶ϹϸϹ ϴ ϴ ϼ .4.2. 

 
Ϥϼ Ͼ 4.2 – ϥ Ϲ ϴ ϹϸϹϿϹ ϼ  Ϲ ϼ Ϲ Ͼϼ  ϴ ϴϾ Ϲ ϼ ϼϾ Ͼ ϴ ϴ  Ϸ Ͼ  
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Ϣ ϹϸϹϿϼ  ϼ ϼ ϴϿ  Ϲ ϵ ϸϼ  ϸϿϼ  ϹϿ    . 
Ϣ ϹϸϹϿϼ  ϼ ϴϿ Ͻ Ϸ Ͽ ϴϾϿ ϴ ϶ Ͻ ϹϿ :           

                                 

ϷϸϹ   - ϴ ϼϹ  ϶Ϲ ϼϾϴϿϼ  Ͼϼ ϶ ϴ ϶ Ͻ ϹϿ  Ͼ ϴ ϴ 
ϸ  Ϸ ϼϻ ϴϿ Ͻ Ͽ Ͼ ϼ ϶Ϲ ϴ ϼ Ϲ Ϸ  ϿϹ Ϲ ϴ  - ϴ ϼϹ  Ϸ ϼϻ ϴϿϼ ϹϺϸ  Ͼ Ͻ ϺϹ ϼ  ϶ Ͻ ϹϿ  
ϼ Ϸ Ͼϴ  Ͼ Ͻ «d».                                    

ϗϸϹ b- ϼ ϼ ϴϿ Ͻ ϻϴϻ  ϹϺϸ  ϹϿ Ͻ ϼ ϼ Ϲ  ϿϹ Ϲ ,  
Ϲ ϼϾϹ ϵϹϻ ϴ ϼ   - ϴ ϼϹ  Ϲ ϴ ϺϹ ϼ ϿϹ Ϲ ϴ ϸ  Ͼ ϴ  
ϿϹ Ϲ ϴ, ϼϵϿϼϺё Ϸ  Ͼ ϹϿϹ Ͼ ϴ ϴ, ;   - Ͽ ϶ϼ ϴ Ͽ ϼ  ϹϿ  ϴ 

϶ Ϲ ϶Ϲ ϴ ϼ Ϲ Ϸ  ϿϹ Ϲ ϴ, .; Ϲϸ϶ϴ ϼ ϹϿ  Ϻ  ϼ          ;   Ϸ Ͽ ϴϾϿ ϴ Ϸ Ͼϴ Ͼ Ϸ ϼϻ  (17°).                                                                              
ϘϿϼ ϴ ϶ Ͻ ϹϿ  Ͼ ϴ ϴ ϵ ϸϹ :                                                                             . 
Ϣ ϹϸϹϿϹ ϼϹ ϴϺ Ϸ  ϶ ϿϹ ϴ Ͼ Ͼϴ ϶ Ϸ  ϸ ё ϴ   .                                     
Ϣ ϹϸϹϿϹ ϼϹ ϴϺ Ϸ  ϶ ϿϹ ϴ Ͼ Ͼϴ ϼ ϸ ё Ϲ  Ϸ Ͼ     .                                       
ϣ ϼ ϼ ϴϹ  Ͼ ϴ  ϠϞϔ 16  ϸϿϼ Ͻ ϹϿ  12,5 . 
ϥ Ϲ ϴ Ͼ ϴ ϴ ϼ Ϸ ϴ ϼϾ Ϸ ϻ ϸ ё ϼ ϼ϶ϹϸϹ  ϴ ϼ . 4.4 ϼ ϼ . 4.5 

϶Ϲ ϶Ϲ . 



 

[39] 

 

 
Ϥϼ Ͼ 4.4 – Ϟ ϴ  ϠϞϗ-25 

 

 
 

Ϥϼ Ͼ 4.5 – ϗ ϴ ϼϾ Ϸ ϻ ϸ ё ϼ Ͼ ϴ ϴ ϠϞϔ 16 
 

ϦϴϵϿϼ ϴ 4.3 – ϦϹ ϼ Ϲ ϾϼϹ ϴ ϴϾ Ϲ ϼ ϼϾϼ Ͼ ϴ ϶ 
 

Ϡϴ Ͼϴ ϗ ϻ
ϸ Ϲ

,  

ϖ ϿϹ  
ϹϿ ,

 

ϖ ϴ 
ϸ Ϲ ϴ 

Ͼ Ͼϴ,  

ϘϿϼ ϴ 
ϵϴϻ  

Ͼ ϴ ϴ,
 

ϖ ϴ 
Ͼ ϴ ϴ,  

ϣ ϼϻ϶ ϸϼ ϹϿ
, /  

Ϟϥ-6471 25 12 15 5,4 3,7 9,2 
ϠϞϔ 16 25 12 14 4,93 4,3 9,2 
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ϦϴϵϿϼ ϴ 4.4 – ϱϾ ϼ Ϲ ϾϼϹ ϴ ϴ Ϲ  Ͼ ϴ ϶ 
 

ϣ Ͼϴϻϴ ϹϿ  ϠϞϔ 16 Ϟϥ-6471 
ϥ  - Ͽϴ ϶ϴ  ϹϵϹ ϼ  ϴ ϼ - Ϲ  ϵϹϻ 
Ϲϸϼ ϶ Ϲ Ϲ  ϻϴ ϴ , ϵ. 

35,3 48,3 

ϙ1 – ϴ ϼ϶ Ϲ ϼ Ͽ  ϴ ϶ ϴϵ  Ͼ ϴ ϴ ϶ 
Ϸ ϸ , . 

3370 3009 

ϙ3 – ϼ  Ϲϸϼ ϶ Ϲ Ϲ  ϻϴ ϴ  ϴ 
Ϲ Ϲ϶ ϻϾ  Ͼ ϴ ϴ, ϴϺ ϼ ϸϹ ϴϺ, ϵ Ͻ 

Ͼ, ϵ. 

157,6 85,6 

ϣ  – ϸ ϿϺϼ ϹϿ  ϴϵ   ϴϺ , 
ϸϹ ϴϺ  ϼ ϵ  Ͼ , Ϲ  

4,8 0,7 

Ϙ  – ϸ ё Ͼ  Ϲ  ϴϵ  ϴ ϸ   
ϴ ϼ - Ϲ , ϹϿ.- Ϲ  

0,58 0,58 

 
ϣ ϿϹ ϶ϹϸϹ Ϸ  ϴ϶ ϼ ϹϿ Ϸ  ϴ ϴϿϼϻϴ Ϲ ϼ Ϲ Ͼϼ  ϼ 

Ͼ ϼ Ϲ Ͼϼ  ϴ ϴϾ Ϲ ϼ ϼϾ Ͼ ϴ ϶ ϼ Ͽϼ Ͼ ϶ ϶ ϸ ,  ϴϼϵ ϿϹϹ 
϶ Ϸ ϸ  ϶ϴ ϼϴ  ϶Ͽ Ϲ  ϼ Ϲ Ϲ ϼϹ Ͼ ϴ ϴ ϠϞϔ 16.  

 
4.3      
 
Ϧϼ  Ͼ ϼ  - ϴ϶ ϵϼϿ Ϲ Ͼ ϼ ; Ͼ  ϸ϶ϼϺϹ ϼ  

ϴ϶ ϴ  Ϲϸ ϶: 35 Ͼ / ; ϸϴϿ  ϴ϶Ͼϼ ϴ Ϲ ϼϴϿ ϶: 20 Ͼ . 
Ϣ ϹϸϹϿϼ  Ͼ Ͽϼ Ϲ ϶  ϿϹ Ϲ ϶, ϴ϶Ͽ Ϲ  ϻϴ ϸ  ϸϾ : 
N = Q/m,  
ϷϸϹ Q – Ϸ ϻ ϸ Ϲ , 
m – ϴ ϴ ϿϹ Ϲ ϴ. 
Ϣ ϹϸϹϿϼ  ϶ Ϲ , Ϲ ϵ ϸϼ Ϲ ϴ ϸ  ϸϾ  
T = n*( t϶ Ϸ +t Ϸ ) + t ϴ  
t϶ Ϸ +t Ϸ  – ϶ Ϲ , Ϲ ϵ ϸϼ Ϲ ϴ ϶ Ϸ ϻϾ  ϼ Ϸ ϻϾ  1-Ϸ  ϿϹ Ϲ ϴ,  
12 ϼ .; t ϴ  – ϶ Ϲ , Ϲ ϵ ϸϼ Ϲ ϴ ϴ ϼ ϶Ͼ , 34 ϼ . 
Ϣ ϹϸϹϿϼ  Ͼ Ͽϼ Ϲ ϶  ϴ ϼ , ϹϽ ϶ ϼ ϸ ϹϽ, Ϲ ϵ ϸϼ  ϴ ϴ϶Ͼ  

϶ Ϲ  ϿϹ Ϲ ϶ ϸϴ Ϸ  ϶ϼϸϴ. 
1. Ͽϼ  Ϲ ϹϾ ϼ : 
N=21,96/2,53=8,7 
Ϧ=4*12+34=82 ϼ =1 22 ϼ  
57/8=7 ϹϽ ϶, 1 ϴ ϼ ϴ, 2 ϸ . 
2. ϸϴ Ϲ Ϲ Ϲ ϶ Ϲ ϵϿ Ͼϼ: 
N=13/0,87 =14,9 
Ϧ=7*12+34=118 ϼ =2 04 ϼ  
246/14=20, 20 ϹϽ ϶, 1 ϴ ϼ ϴ, 5 ϸ ϹϽ. 
3. Ͼϼ ϼ : 
N=22,8/0,72=31. ϔ϶ ϵϼϿ  ϻϴ ϸϼ  ϴϻ ϼ϶ ϻϼ  Ϲ ϵ ϿϹϹ 14 ϸϸ ϶  

Ͼϼ ϼ .  
Ϧ=1*12+34=46 ϼ  
382/14=28, 28 ϹϽ ϶, 1 ϴ ϼ ϴ,  4 ϸ  
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4. Ϲ Ϲ Ͼϼ: 
N=13/0,07=185 
ϡϴ ϴ ϼ ϶Ͼ  Ϲ Ϲ ϹϾ Ϲϵ Ϲ  1 ϸϹ . 
 

ϦϴϵϿϼ ϴ 4.5 – Ϙϴ Ϲ ϴ Ϲ ϴ ϴ϶ ϴ  Ϲϸ ϶  ϸ ϴ϶ϾϹ 
ϼ ϹϿ  Ͼ Ͼ ϼϽ 

ϡϴϼ Ϲ ϶ϴ ϼ
Ϲ 

Ϲ Ϲ϶ ϻϼ Ϸ  
Ϸ ϻϴ 

ϙϸ. 
ϼϻ . 

Ϟ Ͽ-
϶  

ϖϹ ,  ϥ϶ϹϸϹ ϼ   ϶ ϵ ϴ  ϴ϶ ϵϼϿ  
Ϲϸϼ . ϶ ϹϷ  ϴ Ͼϴ Ϸ ϻ

ϸ Ϲ
,  

Ͼ Ͽ-
϶  
ϴ . 

Ͼ Ͽ-϶   
ϸ ϶. 

ϸϹ ϴϿϹϽ 
ϣϿϼ  
Ͼ ϼ  

. 57 Ϥϴϻ . 115 
Ϟ ϔϛ-6444 
ϧϣϟ 1412 

21,96 1 8 

Ϩ ϸϴ Ϲ
Ϲ Ϲ ϶ Ϲ 

ϵϿ Ͼϼ 
. 246 Ϥϴϻ . 255,4 Ϟ ϔϛ-258 13 1 14 

Ϟϼ ϼ   
ϸ

ϸ  
382 0,72 275,3 

Ϟ ϔϛ-258 
ϕ1 

22,8 1 14 

ϣϹ Ϲ Ͼϼ . 92 
0,07 6,44 ϛϜϟ 130 

ϖ1 
13 1 92 

 
4.4       
 

ϦϴϵϿϼ ϴ 4.6 – ϡ Ͼ ϿϹϾ  ϴ ϵ ϼϷϴϸ  ϴϺ ϼϾ ϶ ϼϻ 4 ϹϿ ϶ϹϾ 
ϡϴϼ Ϲ ϶ϴ ϼϹ ϼ Ϲ ϴ ϡ ϴ ϴ 100 

ϹϿ ϶ϹϾ 
Ϟ Ͽϼ Ϲ ϶  ϴ 4 

ϹϿ ϶ϹϾ 
ϛ ϵϼϿϴ ϿϹ ϴ Ϲ 10,020 ϼ 25 100 4 

ϞϹϿ ϴ ϼ ϴ Ϟϕ ϸϿ  Ͼϴ Ϲ  ϼ ϵϹ  
ϴϵ  

100 4 

ϞϹ Ϲ  3 ϼ 6 25 1 
ϞϿ ϼ 50 2 

ϞϿ ϼ ϷϴϹ Ϲ ϴϻ϶ ϸ Ϲ 19 ϼ 30 25 1 
ϞϿ ϼ ϷϴϹ Ϲ Ϲ϶ Ϲ Ͼ϶ϴϸ ϴ Ϲ ϼ 
Ϲ ϼϷ ϴ Ϲ Ͼ Ͼ Ͽ ϶   Ϲ Ͼ Ͻ 

25 1 

Ϟ Ͽ ϶   Ϲ Ͼ Ͻ 25 1 
Ϟ ϶ϴϿϸ  Ͼ Ϲ Ϲ №3 ϼ №8 50 2 

ϟ  ϴϺ Ͻ ϟ.Ϡ-24 50 2 
Ϡ Ͽ Ͼ ϔ-5 50 2 

Ϡ Ͽ Ͼ-Ͼϼ Ͼϴ ϼ ϴ ϠϞϜ 25 1 
Ϣ ϶Ϲ  ϼ ϴ Ϣ-200 50 2 

Ϥ ϿϹ Ͼϴ ϤϚ-2 100 4 
Ϥ ϿϹ Ͼϴ Ϥϥ-20 100 4 

ϥϾ Ϲϵ Ͼ 50 2 
ϧϷ Ͽ ϼϾ 500*240 25 1 

ϧ ϶Ϲ  ϼ ϹϿ Ͻ ϼ ϴ ϧϥ1-300 50 2 
ϭϹ Ͼϴ ϴϿ ϴ  Ϸ Ͽ ϴ  50 2 

ϣ ϸ  ϼ ϹϿ Ϲ  50 2 
ϥ϶ϴ Ϲ ϴ ϼ  ϸϿ  Ͼ ϶ Ͻ ϶ϴ Ͼϼ 100 4 
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4.5      
 
ϥ ϽϷϹ Ͽϴ  Ϲϸ ϴϻ ϴ Ϲ  ϸϿ  ϴ ϼ ϴϿ Ͻ Ϸϴ ϼϻϴ ϼϼ Ϲ ϼ ϼϼ 

ϼ ϹϿ Ͻ Ͽ ϴϸϾϼ ϼ ϶ ϻ϶ϹϸϹ ϼϼ ϸϹϿ  ϵ ϹϾ ϶ [35]. 
Ϝ ϸ ϼ ϸϴ ϼ ϸϿ  ϹϾ ϼ ϶ϴ ϼ  ϽϷϹ Ͽϴ ϴ ϶Ͽ : Ͽϴ  

ϵ ϹϾ ϴ, ϾϴϿϹ ϸϴ Ͻ Ͽϴ  ϼϻ϶ ϸ ϶ϴ ϴϵ , ϶ϹϸϹ ϼ  ϵ ϼ ϼϾϴ  
ϵϹ Ϲ Ϲ ϼ  ϼ ϹϿ ϶ϴ Ϲ ϴ ϼ. ϣ ϼ ϹϾ ϼ ϶ϴ ϼϼ ϽϷϹ Ͽϴ ϴ 
ϿϹϸ Ϲ  Ͼ ϶ ϸ ϶ ϶ϴ  ϿϹϸ ϼ ϼ ϶ ϼ ϼ ϼ ϴ ϼ: 

- ϶ Ϲ ϶ Ϲ Ϲ Ϲ ϻϸϴ ϼ , ϺϹ ϼ  ϼ Ϲ ϼ ϸ ϿϺ  ϴϻ Ϲ ϴ  ϴ 
Ϲ ϼ ϼϼ ϼ ϹϿ ϶ϴ ϴϾϼ  ϵ ϴϻ , ϵ  ϵϹ Ϲ ϼ  ϴϼϵ ϿϹϹ ϸ ϵ Ϲ 
ϵ Ͽ Ϻϼ϶ϴ ϼϹ ϶ Ϸ  ϼϻ϶ ϸ ϶ϴ; 

- ϴ ϼϹ ϴ ϼ ϶ϴ ϼ  ϴ Ϲ ϼϴϿ ϶, Ͼ Ͼ ϼϽ ϼ ϸ Ϸϼ  
Ϸ ϻ ϶, ϴ ϴϾϺϹ Ͼ Ͽϼ Ϲ ϶  Ϲ ϹϷ ϻ Ͼ ϸ ϿϺ  ϵ  ϼ ϼ ϴϿ ϼ; 

- Ϲϸϼ ϶ Ϲ Ϲ Ϲ ϻϴ ϴ  ϴ ϶ Ϲ Ϲ Ϲ ϺϹ ϼ , ϼ ϺϹ Ϲ Ϲ Ϲ ϼ ϼ 
ϴ ϸ  ϴ ϼ  ϿϹϸ  Ͼ Ͽ ϴ ϴ ϼ  ϸ ϿϺ  ϵ  ϼ ϼ ϴϿ ϼ. 

 
       

 
Ϣ ϹϸϹϿϼ  ϼ ϼ ϴϿ  Ϲ Ϲ  ϼ϶ ϻϾ  Ͼ ϴ ϴ  ϿϹ:                            
Ϙϴ Ͻ Ͼ ϴ  ϵϹ Ϲ ϼ϶ϴϹ  ϴϺ ϾϴϾ ϸϻϹ Ͻ ϴϾ ϼ ϴϸϻϹ Ͻ ϴ ϹϽ 

ϻϸϴ ϼ . Ϡ ϴϺ Ϲ ϿϹ Ϲ  ϾϿϴϸϼ   ϴϵϹϿ ϼ Ͼ Ͽ  Ϲ ϴ ϴϺϴ. 
Ϣ ϹϸϹϿϹ ϼϹ ϴϺ Ͻ ϼ ϴ Ͻ ϻ  ϴϵ  Ͼ ϴ ϴ:                         ,                
ϷϸϹ      - ϴϾ ϼ ϴϿ Ͻ ϶ ϿϹ  Ͼ Ͼϴ; 
     - ϴϾ ϼ ϴϿ ϴ  ϸϿϼ ϴ ϿϹ Ϲ ϴ;     -ϵϹϻ ϴ Ϲ ϴ ϼϹ.                                       
 

ё       
 
ϛϴ ϴ  ϴ Ϲ ϼϴϿϴ, ϸϿϹϺϴ ϼϽ ϴ Ϲ ϼ , ϶ ϼ Ͽ Ϲ   ϿϹ:                      

ϣ ϿϹϻ ϴ  Ͽ ϴϸ  ϸϿ  ϴ Ϲ ϼ  ϴ Ϲ ϼϴϿϴ, ϶ ϼ Ͽ Ϲ   ϿϹ:              – ϵ ϴ  Ͽ ϴϸ  ϾϿϴϸϴ;    - Ͼ ϼ ϼϹ  Ϲ ϴ϶ Ϲ ϼ ϿϹ ϼ  ϴ Ϲ ϼϴϿ ϶;    - Ͼ ϼ ϼϹ  Ϲ ϴ϶ Ϲ ϼ ϹϵϿϹ ϼ  ϴ Ϲ ϼϴϿ ϶. 
 Ϥϴ ё  Ϲϵ Ϲ Ͻ Ͽ ϴϸϼ ϾϿϴϸ ϶ ϼ϶Ϲϸё  ϶ ϴϵϿ. 4.7. 
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ϦϴϵϿϼ ϴ 4.7 – Ϥϴ Ϲ  Ϲϵ ϼ ϶ Ͼ  ϾϿϴϸϹ 

ϡϴϼ Ϲ ϶ϴ ϼϹ 
ϴ Ϲ ϼϴϿ ϶, ϼϻϸϹϿϼϽ ϼ 

Ͼ Ͼ ϼϽ ϙϸ
. ϼ

ϻ
. 

Ϟ
Ͽ-

϶
 

Ϝ
ϻ

Ϲ
ϼ

ϹϿ
 

 

Ϟ
Ͽ-

϶
 1

-
Ͻ 

Ͼ
. ϶

 Ϲ
ϸ.

 ϼ
ϻ

 

Ϣ
ϵ

ϹϹ
 Ͼ

Ͽ-
϶

 
ϴ

. 

ϣ
ϸ

ϿϺ
. ϶

Ͽ
. 

ϴϵ
 

ϣ
Ϲϵ

Ϲ 
Ͼ

Ͽ-
϶

 
ϴ

. ϶
 ϸ

Ϲ
 

ϖ
Ϲ

 
ϴ

Ϲ
ϼ

 
ϴ

Ϲ
. 

Ϟ1 Ϟ2 

Ϟ
Ͽ-

϶
 

ϴ
. 

ϴ
. 

ϡ
ϴ 

Ͽ
ϴϸ

ϼ 
ϾϿ

ϴϸ
ϴ,

 
2/

Ϲϸ
.ϼ

ϻ
. 

ϣ
ϿϹ

ϻ
ϴ

 
Ͽ

ϴϸ
 

ϾϿ
ϴϸ

ϴ,
 

2 

Ϩ ϸ. Ϲ ϶ Ϲ ϵϿ Ͼϼ 100 . 2,46 1 3 0,36 99,4 10 9,94 

5 1,1 1,3 

71,07 1 71,07 
ϣϿϼ  Ϲ ϹϾ ϼ  ϼ 

Ͼ ϼ  
100 . 0,57 1 3 1,58 112 7 19,98 52,6 2 112 

Ϟϼ ϼ  1 3 252 
1000

. 0,4 630 18 35 250,5 2,5 625,6 

Ϛ/ϵ Ϲ Ϲ Ͼϼ 100 . 0,92 1 3 0,1 9,2 1 9,2 9,2 1,7 15,64 



 

[44] 

 

   -    
 

 
ϫϼ Ͽ  ϴϵ ϼ  ϼ ϼ ϴϹ  ϼϻ Ϸ ϴ ϼϾϴ ϸ϶ϼϺϹ ϼ  ϴϵ ϹϽ ϼϿ  N = 15 

ϹϿ.  
ϘϿ  ϴ Ϲ ϴ ϵϹ Ϲ  ϴϾ ϼ ϴϿ Ϲ Ͼ Ͽϼ Ϲ ϶  ϴϵ ϼ  ϶ Ϲ ϶  Ϲ , 

.Ϲ. 70%  Ͼ Ͽϼ Ϲ ϶ϴ ϴϵ ϼ  ϶ ϸ϶Ϲ Ϲ  (12 ϹϿ.). ϜϦϤ ϼ Ͽ Ϻϴ ϼ  
ϼ ϼ ϴϹ  – 12% (2 ϹϿ.), Ϻϴ - ϺϹ϶ϴ  ϴ ϴ – 2% (1 ϹϿ.)  

Ͼ Ͽϼ Ϲ ϶ϴ ϴϵ ϼ . ϣϿ ϴϸϼ ϴϸ ϼ ϼ ϴ ϼ϶ -ϵ ϶  ϻϸϴ ϼϽ 
ϴ ϼ ϶ϴϹ   ϴ ϼ϶ϴ , ϻϴ Ϲ   ϴ Ϲ  Ͽ ϴϸ  ϶ ϵϼ ϴϹ  

Ͼ Ͼ Ϲ Ϲ Ϲ Ϲ ϼ  ( ϴϵϿ.4.8). 
 

ϦϴϵϿϼ ϴ 4.8 -  Ϥϴ Ϲ  Ͽ ϴϸϹϽ ϶ Ϲ Ϲ  ϻϸϴ ϼϽ 

ϡϴϼ Ϲ ϶ϴ ϼϹ ϡϴϻ ϴ Ϲ ϼϹ ϙϸ. ϼϻ . ϡ ϴ ϼ϶ Ͻ 
Ͼϴϻϴ ϹϿ  

Ϧ Ϲϵ Ϲ Ϲ 
Ͼ Ͽϼ Ϲ ϶  

 ϥϴ ϼ ϴ -ϵ ϶ Ϲ Ϲ Ϲ ϼ  

ϗϴ ϸϹ ϵ ϴ  
ϣϹ Ϲ ϸϹ϶ϴ ϼϹ ϼ ϴ Ϲ ϼϹ 
Ͽϼ Ͻ Ϲ ϸϹϺϸ  

2, ϸ϶ Ͻ Ͻ 
Ͼϴ  

0,9 ϴ 1 ϹϿ 
1 ϴ 1 ϹϿ 

14,4 
16 

ϧ ϶ϴϿ ϴ  
ϥϴ ϼ ϴ -ϷϼϷϼϹ ϼ Ϲ Ͼ Ϲ 
ϵ Ͽ Ϻϼ϶ϴ ϼϹ ϴϵ ϼ  

2,    
 Ͼ ϴ  

0,05 ϴ 1 ϹϿ 
1 ϴ 15 ϹϿ 

0,8 
2 

Ϙ Ϲ϶ϴ  
ϥϴ ϼ ϴ -ϷϼϷϼϹ ϼ Ϲ Ͼ Ϲ 
ϵ Ͽ Ϻϼ϶ϴ ϼϹ ϴϵ ϼ  

2,   
 Ϲ Ͼϴ 

0,43 ϴ 1 ϹϿ 
1 ϴ 12 ϹϿ 

6,88 
2 

ϥ Ͽ ϶ϴ  (ϵ Ϲ ) ϢϵϹ Ϲ Ϲ ϼϹ ϴϵ ϼ  
Ϸ ϼ  ϼ ϴ ϼϹ  

2,  
 ϴϸ-Ϲ 

Ϲ  

0,6 ϴ 1 ϹϿ 
1 ϴ 4 ϹϿ 

9,6 
4 

Ϧ ϴϿϹ  
ϥϴ ϼ ϴ -ϷϼϷϼϹ ϼ Ϲ Ͼ Ϲ 
ϵ Ͽ Ϻϼ϶ϴ ϼϹ ϴϵ ϼ  

2,     
 

0,07 ϴ 1 ϹϿ 
1 ϴ 25 ϹϿ 

1,12 
1 

ϥϿ ϺϹϵ Ϲ Ϲ Ϲ ϼ  

ϣ ϴϵ Ͼϴ  
Ϥϴϻ Ϲ Ϲ ϼϹ 
ϴϸ ϼ ϼ ϴ ϼ϶ -
Ϲ ϼ Ϲ Ͼ Ϸ  Ϲ ϴϿϴ 

2 24 ϴ 5 ϹϿ 9,6 

 
ϦϴϵϿϼ ϴ 4.9-  ϖ ϵ  ϼ ϶Ϲ ϴ  ϻϸϴ ϼϽ 

ϥϼ Ϲ ϴ Ϧϼ  ϻϸϴ ϼ  
Ϥϴϻ Ϲ  ϶ Ͽϴ Ϲ, 

 
Ϟ Ͽ-϶  ϡϴϻ ϴ Ϲ ϼϹ 

 
Ϟϴ Ͼϴ - ϴ ϹϿ ϴ  
“ϥ ϴ϶ ϿϹ ” 

Ϟ ϹϽ Ϲ Ϲ  
ϸ ϶ Ͻ ϴ  

7 2,5 3 

ϣ ϴϵ Ͼϴ , 
Ͽ ϶ϴ ,  

ϵ ϶ Ϲ 
Ϲ Ϲ ϼϹ 

 
   

 
Ϣ ϶Ϲ Ϲ ϼϹ ϼ ϹϿ Ͻ Ͽ ϴϸϾϼ Ϲ ϶Ͽ Ϲ  ϷϿϴ  

Ϲϵ ϶ϴ ϼ   [35]. ϱϿϹϾ ϼ Ϲ Ͼ Ϲ ϶Ϲ Ϲ ϼϹ ϼ ϹϿ  Ͽ ϴϸ Ͼ ϼ 
ϴ Ͼ ϶ ϸ ϴϻϸϹϿ Ϲ  ϴ: ϴϵ ϹϹ, ϴ϶ϴ ϼϽ Ϲ, ϶ϴϾ ϴ ϼ Ϲ ϼ ϴ Ϲ. 



 

[45] 

 

Ϥϴϵ ϹϹ ϶Ϲ Ϲ ϼϹ ϸ ϿϺ  ϵ  Ϲϸ Ϲ  ϸϿ  ϶ Ϲ  ϼ ϹϿ  
Ͽ ϴϸ Ͼ ϼ ϴ Ͼ ϶, ϷϸϹ ϴϵ  ϶ Ͽ  ϶ Ϲ ϶ Ϲ  ϼ Ϲ Ϲ Ϲ 

϶ Ϲ  Ͼ, ϼ Ϲ ϶Ͽ Ϲ  ϴ ϶Ͼϴ ϼ ϵ ϹϷ  ϶Ϲ Ϲ ϼ  
( ϴ϶ Ϲ Ϸ  ϼϿϼ Ͽ ϾϴϿϼϻ ϶ϴ Ϸ ) ϼ Ͼ ϵϼ ϼ ϶ϴ Ϸ  (Ͼ ϵ Ϲ  
ϸ ϵϴ϶Ͽ Ϲ  Ϲ Ϲ). 

Ϣϵ ϹϹ ϴ϶ Ϲ Ϲ ϶Ϲ Ϲ ϼϹ ϿϹϸ Ϲ  ϼ Ϲ , Ϲ Ͽϼ ϼ Ϲ ϴ  
϶ϹϿϼ ϼ ϴ ϶Ϲ Ϲ ϼ Ϲ Ϲ϶ ϴϹ  2 ϿϾ. ϖ ϴϿ  Ͽ ϴ  ϶ 
ϸ Ͽ Ϲ ϼϹ Ͼ ϵ Ϲ  ϴ϶ Ϲ  ϸ ϿϺ  Ϲϸ ϴ ϼ϶ϴ  ϵ ϹϹ 
Ͽ ϾϴϿϼϻ ϶ϴ Ϲ ϶Ϲ Ϲ ϼϹ ϼϿϼ Ϲ Ϲ ϶Ϲ Ϲ ϼϹ. 

ϔ϶ϴ ϼϽ Ϲ ϶Ϲ Ϲ ϼϹ ϸ ϿϺ  ϵ  Ϲϸ Ϲ  ϶ Ϲ ϴ  
ϼϻ϶ ϸ ϶ϴ ϴϵ   ϵϹ ϼ ϶ϴ ϼ  ϶Ϲ ϶Ϲ  Ͼ Ͼ ϼϽ. ϡϴ 

ϴ Ͼϴ  ϵϹ ϼ ϶ϴ ϼ  ϺϹϿϹϻ ϵϹ  Ͼ Ͼ ϼϽ ϴ϶ϴ ϼϽ Ϲ ϶Ϲ Ϲ ϼϹ 
ϸ ϿϺ  ϵϹ Ϲ ϼ϶ϴ  ϶Ϲ Ϲ  3 ϿϾ. 

ϱ϶ϴϾ ϴ ϼ Ϲ ϶Ϲ Ϲ ϼϹ ϸ ϿϺ  ϵ  Ϲϸ Ϲ  ϶ Ϲ ϴ  
϶  ϹϽ ϶ϴϾ ϴ ϼϼ, ϴ ϴϾϺϹ ϶ Ϲ ϴ  ϸ ϶, ϷϸϹ Ϲ ϶ Ϲ  

ϴ  ϴ϶ ϴ ϼϻ ϴ. Ϣ  ϸ ϿϺ  ϵϹ Ϲ ϼ϶ϴ  ϶ ϼ ϹϷ  
ϻϸϴ ϼ  ϶Ϲ Ϲ  0,5 ϿϾ, ϶ Ϲ ϻϸϴ ϼ  – 0,2 ϿϾ. 

Ϣ ϴ Ϲ ϶Ϲ Ϲ ϼϹ Ϲϸ ϴ ϼ϶ϴϹ , Ͼ Ϸϸϴ ϶ Ϲ Ϲ ϶ Ϲ  Ͼ 
Ϲϵ Ϲ  ϴ ϴ ϼ ϹϿ Ͻ Ͽ ϴϸϾϼ ϼϿϼ ϴ Ͼϴ ϼϻ϶ ϸ ϶ϴ ϴϵ . 

 ϣ  Ϲ ϼ Ϲ  ϼ ϹϿ Ͻ Ͽ ϴϸϾϼ ϴ ϴ϶Ͽϼ϶ϴϹ  ϴ Ϲ 
϶Ϲ Ϲ ϼϹ, Ͼ Ϲ ϵϹ Ϲ ϼ϶ϴϹ  ϴ Ϸ ϴ ϼ ϴ  Ͽ ϴϸϾϼ ϶Ϲ Ϲ  0,5 

ϿϾ. 
ϘϿ  ϴ Ϸ  ϶Ϲ Ϲ ϼ  ϼ Ϲ  ϺϹϾ  ϼ ϴ ϣϛϤ – 250, 

ϴ Ͽ ϺϹ Ϲ ϴ ϸϹ Ϲ϶  ϴ  ϴ ϶ Ϲ 10   ϶  ϻϹ Ͽϼ. 
Ϣ ϼϹ ϼ ϶ Ϲ Ͼ Ͽϼ Ϲ ϶  ϺϹϾ ϶ , ϸϿϹϺϴ ϹϹ ϴ ϶ϾϹ 

ϸϿ  ϻϸϴ ϼ  ϴ Ͽ ϴϸϼ S Ϲϵ Ϲ Ͻ ϶Ϲ Ϲ ϼ       (К – 
Ͼ ϼ ϼϹ  ϻϴ ϴ ϴ ϸϿ  ϺϹϾ ϶  Ͽϴ ϴ ϼ ϴϾϴϿϼ϶ϴ ϼ  ϼ ϼ ϴϹ  

ϴ϶  1,5;  – ϼ Ϲ ϴ  ϶Ϲ Ϲ  ϼ ϼ ϴϹ   [35]);  
ϹϸϹϿ Ϲ   ϿϹ:         Ͽ

   

ϷϸϹ  – Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϶Ϲ ϶  ϸϴ  ϼ ϼϾ ϶ 
϶Ϲ ϴ, ϞϣϘ. ϺϹϾ ϶ ϼ Ͼ ϼ ϼϹ  ϼ Ͽ ϻ ϶ϴ ϼ  ϶Ϲ ϶ Ϸ  Ͼϴ, 

ϼ ϼ ϴϹ   ϴϵϿ. 17[35];  –  Ͽϴ  ϼ Ϲ Ϲ  ϼ ϶ 
ϺϹϾ ϶. 

Ϣ ϹϸϹϿϼ  Ͼ Ͽϼ Ϲ ϶  ϺϹϾ ϶ ( ϼ Ϲ  ϺϹϾ ϴ ϣϛϥ-45): 
ϘϿ  ϶Ϲ Ϲ ϼ  ϴϺ Ͻ ϻ :           Ͽ                              
ϘϿ  ϶Ϲ Ϲ ϼ  ϻ  ϼ ϹϿ ϶ϴ:           Ͽ                                 



 

[46] 

 

ϡϴ Ϻ Ϲ ϿϹϾ ϶ ϸϾϼ ϶ Ͽ  ϼϻ Ͽϼ ϶ϴ ϼ ϶ ϸϴ ϼ 
ϴ ϶ Ϲ ϴϸ ϶ Ϲ  ϻϹ Ͽϼ, Ͽϴ, ϴ ϼϿϴ Ϲ Ϲ ϹϹ: 2,5  – ϴϸ ϴϵ ϼ ϼ 
Ϲ ϴ ϼ, 3,5  – ϴϸ ϸϴ ϼ, 6  – ϴϸ Ϲϻϸϴ ϼ. 

ϘϿ  ϼ ϴ ϼ  ϶Ϲ ϼ ϹϿ  ϼϵ ϶, Ϲϸ ϴϻ ϴ Ϲ  ϸϿ  
϶Ϲ Ϲ ϼ  ϼ ϹϿ  Ͽ ϴϸ Ͼ, ϼ ϼ ϴϹ  ϴ ϺϹ ϼϹ 220 ϶ Ͽ . 

Ϥϴϵ ϼϹ Ϲ ϴ ϶ Ϲ Ϲ ϼϼ ϶Ϲ ϴ    ϶Ϲ ϼϿ ϼϾ ϶ 
ϴ ϺϹ ϼϹ  42 ϶ Ͽ ϴ. 

ϞϴϵϹϿϼ  ϷϿϴ϶ Ϸ  ϵϼϿ ϼϾϴ ϸ  ϼ ϶  ϼ Ͼ ϴ ϶  ϵϼϿ ϼϾ ϶ 
ϾϿϴϸ ϶ϴ  ϶ ϵϴ   ϸ  ϴ ϹϽ ϴ ϷϿ ϵϼ Ϲ 0,8 . ϭϼ ϶ Ϲ ϼ 

ϵϼϿ ϼϾϼ ϴ ϴ϶Ͽϼ϶ϴ  ϶ ϻϴϾ  ϼϾϴ . 
 

 



 

[47] 

 

5  
 
Ϥϴ Ϲ  ϼ ϼ ϼ ϹϿ ϶ϴ ϠϨϪ ϶ . Ϧϴ  ϵ Ͽ ϼ Ϲ Ϲ  

ϵϴϻϼ -ϼ ϸϹϾ Ͻ Ϲ ϸ. Ϙϴ Ͻ Ϲ ϸ ϹϸϹϿϹ ϼ  ϼ ϼ 
ϼ ϹϿ ϶ϴ ϶ϴ  ϴ ϼ Ͽ ϻ ϶ϴ ϼϼ ϼ Ϲ  ϹϾ ϼ  ϼ Ϸ ϻ  

ϼ ϸϹϾ ϶  Ϲ ϼ  Ͼ ϼ ϼ, ϹϸϹϿϹ Ͻ ϶ ϵϴϻϼ  ϶ Ϲ Ϲ  
( . 3.30 [33]).  

ϖ ϴϻϸϹϿϹ 4 «ϦϹ Ͽ Ϸϼ  ϼ Ϸϴ ϼϻϴ ϼ  ϼ ϹϿ ϶ϴ» ϸ ϼ ϴ  
ϵ Ϲ  ϴϵ , Ϲϸ ϴ϶ϿϹ  ϶Ϲϸ  ϼ Ϲ ϼ ϼϾϴ ϼϼ ϿϹ Ϲ ϶.  

ϘϿ  Ͽ ϾϴϿ Ϸ  ϴ Ϲ ϴ ϵ Ͽϼ ϼ Ͽ ϻ ϶ϴ  ϿϹϸ ϼϹ Ϲ Ϲ 
ϴ ϼ϶ : ϨϙϤ-2001-01 ϛϹ Ͽ Ϲ ϴϵ ; ϨϙϤ-2001-06 ϕϹ Ϲ ϼ 

ϺϹϿϹϻ ϵϹ Ϲ Ͼ Ͼ ϼϼ Ͽϼ Ϲ; ϨϙϤ-2001- 08 Ϟ Ͼ ϼϼ ϼϻ 
Ͼϼ ϼ ϴ ϼ ϵϿ Ͼ ϶; ϨϙϤ-2001-09 ϥ ϼ ϹϿ Ϲ Ϲ ϴϿϿϼ Ϲ ϾϼϹ Ͼ Ͼ ϼϼ; 
ϨϙϤ-2001-10 ϘϹ Ϲ϶ Ϲ Ͼ Ͼ ϼϼ; ϨϙϤ-2001- 11 ϣ Ͽ ; ϨϙϤ-2001-13 
ϛϴ ϼ ϴ ϼ ϹϿ  Ͼ Ͼ ϼϽ ϼ ϵ ϸ ϶ϴ ϼ   Ͼ ϻϼϼ; ϨϙϤ-2001-
26 ϦϹ Ͽ ϼϻ Ͽ ϼ Ϲ ϴϵ ; ϨϙϤ-2001-12 Ϟ ϶Ͽϼ; ϨϥϥϪ, ϵ Ͽϼ 
ϼ Ͽ ϻ ϶ϴ  ϴϽ -Ͽϼ  ϴϷϴϻϼ ϶ ϼ ϹϿ  ϴ Ϲ ϼϴϿ ϶ ϔϵϴϾϴ ϴ.  

Ϝ ϸϹϾ  ϸϿ  Ϲ Ϲ϶ ϸϴ ϼ ϼ ϴ ϶ Ͻ Ͼ϶ϴ ϴϿ 2020 Ϸ. ϸϿ  
Ϲ ϵϿϼϾϼ ϩϴϾϴ ϼ  ϸϿ  ϴϸ ϼ ϼ ϴ ϼ϶  ϵ ϹϾ ϶ ϴ϶Ͽ Ϲ  6,92 

(ϣϼ  Ϡϼ ϼ Ϲ ϶ϴ ϼ ϹϿ ϶ϴ ϼ ϺϼϿϼ -Ͼ ϴϿ Ϸ  ϻ Ͻ ϶ϴ 
ϤϨ  28.02.2020Ϸ. №20259-ϜϨ/09 « ϵ ϼ ϸϹϾ ϴ  ϼϻ Ϲ Ϲ ϼ  Ϲ Ͻ 

ϼ ϼ ϼ ϹϿ ϶ϴ ϶  II Ͼ϶ϴ ϴϿϹ 2020 Ϸ ϸϴ» [34]).  
ϣ ϼ ϴ϶ϿϹ ϼϼ Ͽ ϾϴϿ Ϸ  Ϲ Ϸ  ϴ Ϲ ϴ ϼ  ϿϹϸ ϼϹ 

ϴ ϼ϶   ϶ϼϸϴ  ϴϵ  [35], [36]:  
 ϡϴϾϿϴϸ Ϲ ϴ ϸ : ϻϹ Ͽ Ϲ ϴϵ , ϶ Ͽ Ϲ Ϲ 

Ϲ ϴ ϼϻϼ ϶ϴ  ϵ  – 95%; ϻϹ Ͽ Ϲ ϴϵ , ϶ Ͽ Ϲ Ϲ  
ϵ  – 80%; Ͽ  – 123%; ϼϻϷ ϶ϿϹ ϼϹ ϶ Ϲ  Ͽ ϶ϼ  

ϴ Ϲ ϼϴϿ ϶ – 65%; ϵϹ Ϲ ϼ ϺϹϿϹϻ ϵϹ Ϲ Ͽϼ Ϲ Ͼ Ͼ ϼϼ ϶ 
ϿϹ  ϼ ϹϿ ϶Ϲ – 105%; ϶ϴϽ Ϲ ϴϵ  – 130%; Ͼ Ͼ ϼϼ 

ϼϻ Ͼϼ ϼ ϴ ϼ ϵϿ Ͼ ϶ – 122%; ϵϹ Ϲ ϼ ϺϹϿϹϻ ϵϹ Ϲ Ͽϼ Ϲ 
Ͼ Ͼ ϼϼ ϶ ϿϹ  ϼ ϹϿ ϶Ϲ – 105%; Ͼ Ͼ ϼϼ ϼϻ 
Ͼϼ ϼ ϴ ϼ ϵϿ Ͼ ϶ – 122%; ϼ ϹϿ Ϲ Ϲ ϴϿϿϼ Ϲ ϾϼϹ Ͼ Ͼ ϼϼ – 90%; 
ϸϹ Ϲ϶ Ϲ Ͼ Ͼ ϼϼ – 118%; ϻϴ ϼ ϴ ϼ ϹϿ  Ͼ Ͼ ϼϽ ϼ 

ϵ ϸ ϶ϴ ϼ   Ͼ ϻϼϼ – 90%; Ϲ Ͽ ϼϻ Ͽ ϼ Ϲ ϴϵ  – 100%; 
Ͼ ϶Ͽϼ – 120%;  

– ϥ Ϲ ϴ  ϼϵ Ͽ : ϻϹ Ͽ Ϲ ϴϵ , ϶ Ͽ Ϲ Ϲ 
Ϲ ϴ ϼϻϼ ϶ϴ  ϵ  – 50%; ϻϹ Ͽ Ϲ ϴϵ , ϶ Ͽ Ϲ Ϲ  

ϵ  – 45%; Ͽ  – 75%; ϶ϴϽ Ϲ ϴϵ  – 80%; ϵϹ Ϲ ϼ 
ϺϹϿϹϻ ϵϹ Ϲ Ͽϼ Ϲ Ͼ Ͼ ϼϼ ϶ ϿϹ  ϼ ϹϿ ϶Ϲ – 
65%; 67 Ͼ Ͼ ϼϼ ϼϻ Ͼϼ ϼ ϴ ϼ ϵϿ Ͼ ϶ – 80%; ϼ ϹϿ Ϲ 

Ϲ ϴϿϿϼ Ϲ ϾϼϹ Ͼ Ͼ ϼϼ – 85%; ϸϹ Ϲ϶ Ϲ Ͼ Ͼ ϼϼ – 63%; ϻϴ ϼ ϴ 
ϼ ϹϿ  Ͼ Ͼ ϼϽ ϼ ϵ ϸ ϶ϴ ϼ   Ͼ ϻϼϼ – 70%; 

Ϲ Ͽ ϼϻ Ͽ ϼ Ϲ ϴϵ  – 70%; Ͼ ϶Ͽϼ – 65%;  



 

[48] 

 

ϣ ϼϻ϶ ϸ ϶  ϴϵ  Ϲϸ Ϲ  ϶ ϴϿ  Ͽ ϶ϼ , Ϲ 
Ͽ Ϻ Ϲ  ϶ Ϲ ϼ ϼ ϴϾ ϴ ϼ, ϿϹϸ ϶ϴ ϹϿ , Ͼ Ϲ  ϴ  ϼ 

ϴ Ϲ Ͼϴ  ϼϾϴϾϼϹ Ͼ ϼ ϼϹ  ϼ Ϲ  Ϲ ϵ ϸ  ( . 2.2 [33]).  
ϖ Ͽ ϾϴϿ  Ϲ  ϴ Ϲ Ϲ Ϲϸ Ϲ ϴ ϵ ϴ  ϼ Ϲ ϴ 

ϴϿ Ϸ ϵϿ ϺϹ ϼ  - ϡϘϥ 20%.  
ϖ ϹϷ   Ͽ ϾϴϿ  Ϲ  ϴ Ϲ  ϴ ϵ Ϲ ϼ ϹϿ Ϲ ϴϵ  

ϼ  ϼ ϹϿ ϶ϴ ϴ϶Ͽ Ϲ  11,507 Ͽ . ϵ. ϥ ϼ  ϸ Ϸ  
Ͼ϶ϴϸ ϴ Ϸ  Ϲ ϴ – 26,333 . ϵ.  

ϟ ϾϴϿ Ͻ Ϲ Ͻ ϴ Ϲ  ϼ϶ϹϸϹ  ϶ ϼϿ ϺϹ ϼϼ ϔ. 



 

[49] 

 

6.      
 

     – ϶ϼϸ ϸϹ ϹϿ ϼ  
϶ ϶ϿϹ ϼ , Ϲ  ϼ ϴ ϴϿϼϻ  ϶ ϻ Ϻ  , Ͼ ϶Ϲ  ϼ ϼ  

ϿϹϸ ϶ϼϽ ϶ ϻϸϹϽ ϶ϼ  ϴ Ϣϥ ϴ Ϲ ϴϹ Ͻ ϻ Ͻ ϶Ϲ Ͻ ϼϿϼ ϼ Ͻ 
ϸϹ ϹϿ ϼ, ϶ ϹϿ  ϼ ϼ  Ϲ Ϲ ϼϽ  ϶ ϻ Ϻ ϼ ϹϹ ϹϴϿϼϻϴ ϼϼ. 

ϖ ϸϴ  ϴϻϸϹϿϹ ϴ ϴ ϼ϶ϴϹ  ϴ ϴϿϼϻ ϶ ϻ Ϻ  ϹϷϴ ϼ϶  
ϿϹϸ ϶ϼϽ ϸϿ  Ͼ Ϻϴ ϹϽ Ϲϸ  ϼ ϼ ϹϿ ϶Ϲ ϠϨϪ ϶ . Ϧϴ  

Ϧϴ Ͼ Ϸ  ϴϽ ϴ Ϥϩ.  
ϪϹϿ  ϶ϹϸϹ ϼ  ϢϖϢϥ – Ϲϸ ϶ ϴ Ϲ ϼϹ ϼϿϼ Ϸ Ϲ ϼϹ 

ϹϵϿϴϷ ϼ  ϶ ϻϸϹϽ ϶ϼϽ  ϼ ϹϿ ϶ϴ Ϲ  ϼ ϼ ϼϻϼ ϶ϴ ϼ  
ϴϻϿϼ  ϶ ϵ ϶.  

ϛϴϸϴ ϼ ϢϖϢϥ ϼ ϼ ϹϿ ϶Ϲ ϠϨϪ – ϶ ϶ϿϹ ϼϹ ϼ ϴ ϴϿϼϻ ϶ Ϲ  
϶ ϻ Ϻ  ϶ ϻϸϹϽ ϶ϼϽ ϴ Ͼ Ϻϴ  Ϲϸ . 

 
6.1 a a a a a a   
 
ϣϿ ϴϸϾϴ ϼ ϹϿ ϶ϴ ϻϸϴ ϼ  ϠϨϪ ϶ . Ϧϴ  ϴ Ͽ ϺϹ ϴ ϶ 

Ϲ ϴϿ Ͻ ϴ ϼ ϴ ϹϿϹ Ϸ  Ͼ ϴ  Ͽ. ϥ ϶Ϲ Ͼϴ . ϛϸϴ ϼϹ ϴ ϿϴϷϴϹ  
ϴ ϶ ϵ ϸ Ͻ  ϻϴ ϽϾϼ Ϲ ϼ ϼϼ.  

ϟϼ Ͽ Ϸϼ Ϲ ϾϼϽ ϴϻ Ϲϻ Ͽ ϴϸϾϼ, Ϲϸ ϴ϶ϿϹ  Ϲ ϴ ϼ Ϸ ϴ ϼ, 
ϼϺϹ  ϷϴϿϹ ϼϾ ϶  ϻϴ Ͽ ϼ ϹϿϹ , ϴ ϴϾϺϹ ϷϿϼ ϼ  Ͽ Ϲ . ϣ ϶Ϲ  
Ͽ ϴϸϾϼ Ͼ ϴ ϴ ϼ Ϸ ϴ ϼ, ϼ ϼ ϼϻ Ϲ ϼ ϷϴϿ Ͼϼ, Ϲ ϼ, 
ϷϿϼ Ͼϴ, ϶ . ϥϹϽ ϼ  ϴϽ ϴ ϴϵ , ϷϿϴ  ϥϡϼϣ ϣ-7-81 

*«ϥ ϼ ϹϿ ϶  ϶ ϹϽ ϼ Ϲ Ͼϼ  ϴϽ ϴ », ϴ϶Ͽ Ϲ  7 ϵϴϿϿ ϶  10 % 
Ϲ Ϲ  ϹϽ ϼ Ϲ Ͼ Ͻ ϴ ϼ.  

Ϥϴϻ Ϲ  ϴ Ͼϴ 60,9 ×96,8 . ϣ ϹϾ ϼ Ϲ Ϲ ϻϸϴ ϼϹ ϼ ϹϹ  Ͽ Ϻ  
  ϴϻ Ϲ ϴ ϼ ϶  20,4 12,6 . Ϟ Ͼ ϼ϶ ϴ  Ϲ ϴ ϻϸϴ ϼ  –  

Ϲ Ͽ  Ͼϴ Ͼϴ ; - Ͼ Ͽϼ Ϲ ϶  ϴϺϹϽ - ϸ϶ϴ, ϵϹϻ ϸ϶ϴϿϴ. Ϟ Ͽ  
ϺϹϿϹϻ ϵϹ Ϲ Ͽϼ Ϲ, Ϲ ϹϾ ϼϹ ϵ - Ͽϼ Ϲ, Ϲ  
Ͼϼ ϼ Ϲ. Ϟ ϶Ͽ  Ͽ Ͼϴ  Ͽ ϴ   ϶ Ϲ ϼ  ϶ ϸ Ͼ .  

 
6.2      
 
ϖ ϴϵϿϼ Ϲ 6.1 Ϲϸ ϴ϶ϿϹ  ϵ ϼϹ ϴ ϴϾ Ϲ ϼ ϼϾϼ ϶ ϻϸ Ϸ  ϵϴ ϹϽ ϴ 

ϴϽ ϴ ϼ ϹϿ ϶ϴ. 
 
 ϦϴϵϿϼ ϴ  6.1 – ϩϴ ϴϾ Ϲ ϼ ϼϾϼ ϶ ϻϸ Ϸ  ϵϴ ϹϽ ϴ ϴϽ ϴ ϼ ϹϿ ϶ϴ  

ϡϴϼ Ϲ ϶ϴ ϼϹ Ͼϴϻϴ ϹϿ  
ϙϸϼ ϼ ϴ 

ϼϻ Ϲ Ϲ ϼ  
ϖϹϿϼ ϼ ϴ 

Ͼϴϻϴ ϹϿ  
1. ϞϿϼ ϴ ϼ Ϲ ϾϼϹ ϴ ϴϾ Ϲ ϼ ϼϾϼ   
- ϼ  ϾϿϼ ϴ ϴ ϹϻϾ -Ͼ ϼ Ϲ ϴϿ Ͻ 

Ϲϸ  Ϲ Ϲ ϴ ϴ ϶ ϻϸ ϴ ϴϼϵ ϿϹϹ Ͽ ϸ Ϸ  
Ϲ ϴ 

ºϥ - 31,2 

Ϲϸ  ϼ ϴϾ ϼ ϴϿ ϴ  Ϲ Ϲ ϴ ϴ ϶ ϻϸ ϴ 
ϴ Ϸ  Ϻϴ Ͼ Ϸ  Ϲ ϴ 

ºϥ 
Ϲϸ  +23,4 

ϴϾ ϼ ϴϿ ϴ   
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ϸ ϿϺϼ ϹϿ  Ϲ ϼ ϸϴ  Ͽ Ϻϼ ϹϿ ϼ 
Ϲ Ϲ ϴ ϴ ϼ ϶ ϻϸ ϴ 

ϸ ϹϽ 182 

- ϴϸϾϼ:   
Ϲϸ ϹϹ Ͼ Ͽϼ Ϲ ϶  ϴϸϾ ϶ ϻϴ Ϸ ϸ  425 

- ϶Ϲ ϶ Ͻ ϹϺϼ :   
϶ Ϲ  ϴ ϴ϶ϿϹ ϼϽ ϶Ϲ ϴ: 

% 

 
ϥ 18 
ϥϖ 14 
ϖ 7 
ϲϖ 8 
ϲ 15 
ϲϛ 19 
ϛ 12 
ϥ ϛ  7 

Ϲϸ  Ͼ  ϶Ϲ ϴ  ϴ ϴ϶ϿϹ ϼ  ( ϻϴ 
϶Ϲ ϶) / ϹϾ  

ϥ 

 

1,7 
ϥϖ 2,1 
ϖ 1,8 
ϲϖ 1,8 
ϲ 2,6 
ϲϛ 4,1 
ϛ 3,6 
ϥ ϛ 1,9 

ϴϾ ϼ ϴϿ ϴ  Ͼ  ϶Ϲ ϴ 1 ϴϻ ϶ 25 ϿϹ  / ϹϾ 27 
2. ϩϴ ϴϾ Ϲ ϼ ϼϾϼ ϻϴϷ ϻ Ϲ ϼ  ϴ Ϲ    
- ϶ Ϲ ϴ ϴϾ Ϲ ϼ ϼϾϼ ϻϴϷ ϻ Ϲ ϼ  ϶ ϻϸ ϴ:   

϶ Ϲ  Ͼ Ϲ ϴ ϼϽ ϵ Ͽ Ϲ 1 ϣϘϞ, 5 
ϣϘϞ ϼ 10 ϣϘϞ 

% Ϲ ϼ ϹϹ  

- ϶ Ϲ ϼ ϼϾϼ ϻϴϷ ϻ Ϲ ϼ  ϴ Ϲ  ϶ 
ϴϽ Ϲ ϼ ϹϿ ϶ϴ 

 Ϲ ϼ ϹϹ  

 
 
6.3       
  
 
ϥ ϼ ϹϿ ϶  Ϲϸ ϴ ϼ϶ϴϹ  ϶ Ͽ Ϲ ϼϹ ϸϴ ϴϵ   ϶ ϻ϶ϹϸϹ ϼ  

ϻϸϴ ϼ  ϠϨϪ ϶ . Ϧϴ . ϦϹ Ͽ Ϸϼ  ϼ ϹϿ ϶ϴ Ϲϸ ϴ ϼ϶ϴϹ  
϶ Ͽ Ϲ ϼϹ ϿϹϸ ϼ  ϴϵ : ϻϹ Ͽ Ϲ ϴϵ , ϶ ϻ϶ϹϸϹ ϼϹ Ͽϼ  
ϺϹϿϹϻ ϵϹ  ϸϴ Ϲ ϶, Ͼ Ͽ , Ϲ ϹϾ ϼϽ, ϾϿϴϸϾϴ ϵ  
ϺϹϿϹϻ ϵϹ  Ͽϼ  ϼ ϿϹ ϼ , Ͼϼ ϼ ϴ  ϾϿϴϸϾϴ Ϲ  ϼ Ϲ ϹϷ ϸ Ͼ, 

Ͻ ϶  ϴϿ ϾϿ Ͻ Ͼ ϶Ͽϼ,  ϶ ϺϸϴϹ  ϶ ϵ  ϻϴϷ ϻ ϼ  
϶Ϲ Ϲ ϶ ϶ ϴ Ϲ Ͻ ϶ ϻϸ . 

ϣ ϼ ϼ ϹϿ ϶Ϲ ϵ ϹϾ ϴ ϼ ϼϾϴ ϼ ϶ ϸϹϿϹ ϼ  ϻϴϷ ϻ ϼ  
϶Ϲ Ϲ ϶ ϶Ͽ  ϼ ϹϿ -ϸ Ϻ Ϲ ϴ ϼ  ϼ Ϲ ϴ ϼϻ , 
ϿϴϾ Ͼ ϴ Ϲ ϴϵ , ϶ϴ Ϲ ϴϵ ,  ϴϾϺϹ ϵ ϴϻ ϶ϴ ϼϹ ϸ ϶. 
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ϖ Ͼϴ Ϲ ϶Ϲ ϼ ϸ  ϸϴ  ϸϿ  ϴ Ϲ ϴ ϶ ϸϹϿϹ ϼ  ϻϴϷ ϻ ϼ  

϶Ϲ Ϲ ϶ ϼ ϴϻϿϼ  ϵϴ  ϴ Ϲ Ϲ ϼ  ϿϴϾ Ͼ ϴ Ϸ  Ͼ ϼ  
ϼ ϼ ϴ  ϴϾ ϼ Ϲ ϾϼϽ ϼϿϼ Ͽϴ ϶ Ͻ ϴ ϸ Ͼ ϴ Ϸ  ϴ Ϲ ϼϴϿϴ, ϸ Ͽ  
ϸϹ Ϻϴ ϼ  ϶ Ϲ  ϴ ϶ ϼ ϹϿ , ϸ Ͽ  Ͼ Ϲ ϶ ϿϴϾ Ͼ ϴ Ϸ  ϴ Ϲ ϼϴϿϴ, 

϶ ϸϹϿ ϼ  ϼϻ ϹϷ  ϶ Ϲ ϴ  Ͼ ϴ Ͼϼ ϼ Ͼϼ.  
ϢϾ ϴ Ͼϴ ϼϻ϶ ϸϼ  Ϸ ϶Ͼ Ͻ ϗϨ-017. Ϥϴ ϸ Ͼ ϴ Ͼϼ ϴ϶Ͽ Ϲ  

520ϾϷ ( ϷϿϴ  ϴ ϸ  ϴ Ϲ ϼϴϿ ϶  Ϲ Ϲ). Ϧϼ  ϴ Ϲ Ϲ ϼ  Ͼ ϴ Ͼϼ – 
ϴ ϿϹ ϼϹ Ϲ϶ ϴ ϼ Ϲ Ͼ Ϲ. 

Ϡϴ Ͼϴ ϼ Ϲ Ϲ Ϸ  ϴ ϶ ϼ ϹϿ  Ϥϥ-2 (35 ϾϷ). Ϧϼ  ϴ Ϲ Ϲ ϼ  Ͼ ϴ Ͼϼ – 
ϴ ϿϹ ϼϹ Ϲ϶ ϴ ϼ Ϲ Ͼ Ϲ. 

 
ϦϴϵϿϼ ϴ 6.2 – Ϙ Ͽ  ϶ ϸϹϿϹ ϼ  ϻϴϷ ϻ ϼ  ϶Ϲ Ϲ ϶ (%) ϼ Ͼ ϴ ϾϹ 
 ϖ ϸϹϿϹ ϼϹ ϶ Ϲϸ  Ͼ Ϲ ϶ 

ϥ ϵ Ͼ ϴ Ͼϼ 

ϸ Ͽ  Ͼ ϴ Ͼϼ (%), 
Ϲ Ͻ ϶ ϶ϼϸϹ 

ϴ ϻ Ͽ  
( Ͼ ) ϼ Ͼ ϴ ϾϹ 

ϸ Ͽ  
ϴ ϶ ϼ ϹϿ  (%) 
϶ ϸϹϿ ϹϷ  

ϼ Ͼ ϴ ϾϹ 
( '

p ) 

ϸ Ͽ  
ϴ ϶ ϼ ϹϿ  

(%), 
϶ ϸϹϿ ϹϷ

 ϼ ϾϹ (
''

p ) 

1.Ϥϴ ϿϹ ϼϹ: 
- Ϲ϶ ϴ ϼ Ϲ Ͼ Ϲ  

30 25 45 

 
Ϣ ϹϸϹϿ Ϲ  ϶ϴϿ ϶ Ͻ ϶ ϵ  ϴ ϻ Ͽ  Ͼ ϴ Ͼϼ   ϿϹ: 

/Ϸ ϸ,10δfmM 7
Ͼ1Ͼ

  
ϷϸϹ m - Ͼ Ͽϼ Ϲ ϶  ϼϻ ϴ ϸ ϶ϴ Ͻ Ͼ ϴ Ͼϼ ϻϴ Ϸ ϸ, 520 ϾϷ; 

Ͼ  - ϸ Ͽ  Ͼ ϴ Ͼϼ, Ϲ Ͻ ϶ ϶ϼϸϹ ϴ ϻ Ͽ  ϼ ϴϻϿϼ  ϵϴ  
Ͼ ϴ Ͼϼ, % ( ϴϵϿ. 3.4.1[41]); 

f1 - Ͼ Ͽϼ Ϲ ϶  Ͻ ϴ ϼ Ͼ ϴ Ͼϼ, ϶ % ( ϴϵϿ. 3.4.2[41]). 
ϖϴϿ ϶ Ͻ ϶ ϵ  ϿϹ ϼ  Ͼ Ϲ ϶ ϶ ϴ ϶ ϼ ϹϿϹ ϼ Ͼ ϴ ϾϹ, Ϲ Ͽϼ 

Ͼ ϴ Ͼϴ ϼ Ͼϴ ϶ ϸ  ϶ ϸ  Ϲ Ϲ ϼϼ, ϴ ϼ ϶ϴϹ   ϿϹ: 
  /Ϸ ϸ,1010ffmfmM 52

piϾ2pip1
i
p

   
f2 - Ͼ Ͽϼ Ϲ ϶  ϿϹ ϹϽ ϴ ϼ Ͼ ϴ Ͼϼ ϶ %; 
fpiϾ - Ͼ Ͽϼ Ϲ ϶  ϴϻϿϼ  ϿϹ ϼ  Ͼ Ϲ ϶, ϶ ϸ ϼ  ϶ ϴ϶ 

Ͼ ϴ Ͼϼ (Ϸ ϶Ͼϼ), ϶ %  
m1 – Ͼ Ͽϼ Ϲ ϶  ϼϻ ϴ ϸ ϶ϴ Ϸ  ϴ ϶ ϼ ϹϿ , ϾϷ 
fpip - Ͼ Ͽϼ Ϲ ϶  ϴϻϿϼ  ϿϹ ϼ  Ͼ Ϲ ϶ ϶ ϴ ϶ ϼ ϹϿ , ϶ %  
Ϣ ϹϸϹϿ Ϲ  ϴϾ ϼ ϴϿ  ϴϻ ϶ Ͻ ϶ ϵ  ϻϴϷ ϻ ϼ  ϶Ϲ Ϲ ϶  

ϿϹ: 

Ϸ/,
3600tn

10P
G

6'
i
oϾ


 ,  

ϷϸϹ t – ϼ Ͽ  ϴϵ ϼ  ϴ ϶ ϶ ϸϹ  ϶ ϴϼϵ ϿϹϹ ϴ ϺϹ Ͻ Ϲ ; 



 

[52] 

 

n – ϼ Ͽ  ϸ ϹϽ ϴϵ  ϴ Ͼϴ ϶  Ϲ Ϲ; 
Ϥ – ϶ϴϿ ϶ Ͻ ϶ ϵ  Ͼ Ϲ ϶. 

 
ϦϴϵϿϼ ϴ 6.3 – ϩϼ ϼ Ϲ ϾϼϽ ϴ϶ ϼ Ϲ Ϲ Ͻ Ϸ ϶Ͼϼ ϗϨ-017 

ϟϴϾ Ͼ ϴ Ͻ 
ϴ Ϲ ϼϴϿ 

f, (%) f , 
(%)  

Ϟ Ϲ  ϿϹ ϹϽ ϴ ϼ ϿϴϾ Ͼ ϴ  
ϴ Ϲ ϼϴϿ ϶ ϼ ϴ ϶ ϼ ϹϿϹϽ (ϼ  Ͼ ϸ) 

ϗ ϶Ͼϴ ϗϨ-017 
 
 
 

21 
 
 
 

79 
 
 
 

ϕ ϴ Ͽ (1042) 28,2 

ϱ ϴ Ͽ (1061) 37,6 

Ϟ ϼϿ Ͽ (0616) 6 

ϔ Ϲ  (1401) 28,2 

Ϥϴ ϶ ϼ ϹϿ  Ϥϥ-2 100 0 Ϟ ϼϿ Ͽ (0616) 30 

ϧϴϽ - ϼ ϼ  (2752) 70 

 
ϦϴϵϿϼ ϴ 6.4 – ϖ ϵ  ϶ ϴ Ϲ   ϿϴϾ Ͼ ϴ  Ͼ ϼϽ 

ϖ ϸϹϿ ϹϹ  ϻϴϷ ϻ ϹϹ 
϶Ϲ Ϲ ϶  

ϠϴϾ . ϴϻ ϶ Ͻ ϶ ϵ , Ϸ/  ϖϴϿ ϶ Ͻ ϶ ϵ , 
/Ϸ ϸ 

ϔ Ϲ  0,036  0,046 

ϱ ϴ Ͽ 0,048  0,0716 

ϞϥϜϟϢϟ 0,149  0,123 

ϕ ϴ Ͽ 0,0451  0,0795 

ϧϴϽ - ϼ ϼ  0,0263 0,0098 

ϔ ϻ Ͽ  Ͼ ϴ Ͼϼ 0,000036 0,000013 

 
      

ϣ ϼ ϶ Ͽ Ϲ ϼϼ ϼ ϹϿ - ϴϺ  ϴϵ  ϼ Ͽ ϻ  
ϼ ϹϿ Ϲ ϴ ϼ , ϶ ϸϹ Ͼ Ͽ ϴ ϴ ϼϼ Ͼ  ϼ ϸϼ  ϶ ϵ  

϶ Ϲϸ  Ϸϴϻ ϶ [41]. 
ϖ Ϲ ϼ ϸ ϼ ϹϿ ϶ϴ ϵ ϹϾ ϴ ϼ ϸ϶ϼϺϹ ϼϼ ϼ ϴϵ Ϲ ϼ ϹϿ -

ϸ Ϻ  ϴ ϼ  ϶ ϸϹϿ  ϿϹϸ ϼϹ ϻϴϷ ϻ ϼϹ ϶Ϲ Ϲ ϶ϴ: Ͽ , 
ϷϿϹ ϸϴ Ͼ ϼϸ, ϷϿϹ϶ ϸ ϸ , ϴϻ ϴ ϸϼ Ͼ ϼϸ, ϴϺϴ, ϴ Ϸϼϸ ϼϸ Ϲ ϼ Ͻ, 

ϵϹ ϻϼ  Ϲ Ͻ, ϵϹ ϻ(ϴ) ϼ Ϲ . 
ϩϴ ϴϾ Ϲ ϼ ϼϾϴ ϼ Ͽ ϻ Ϲ  ϴ ϼ  Ϲϸ ϴ϶ϿϹ ϴ ϶ ϴϵϿϼ Ϲ 6.5. 

 
ϦϴϵϿϼ ϴ 6.5 – ϩϴ ϴϾ Ϲ ϼ ϼϾϼ ϼ Ϲ Ϲ Ͻ Ϲ ϼϾϼ 

ϡϴϼ Ϲ ϶ϴ ϼϹ 
ϼ Ͽ ϻ Ϲ Ϸ  ϴ϶ ϵϼϿ  

Ϟ Ͽϼ Ϲ ϶  
Ϥϴϵ ϼϽ ϵ Ϲ  

ϸ϶ϼϷϴ ϹϿ , Ͽ 

Ϡ  
ϸ϶ϼϷϴ ϹϿ  

Ͽ/  

ϖϼϸ 
Ͽϼ϶ϴ 

ϔ϶ Ͼ ϴ   ϞϔϠϔϛ  
43118,16   

1 10850 - ϘϼϻϹϿ  

Ϟ ϿϹ Ͻ Ͼ Ͼϴ϶ϴ   1 5880 - ϘϼϻϹϿ  
ϥϴ ϶ϴϿ  1 - 155 ϘϼϻϹϿ  
ϕ Ͽ ϸ ϻϹ   1 1486 - ϘϼϻϹϿ  
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    (     

 ): 
ϠϴϾ ϼ ϴϿ  ϴϻ ϶ Ͻ ϶ ϵ  ϼ Ͼ ϿϹ Ͼ ϼ ϼ ϴϵ ϴ϶ ϼ  

Ϸϴϻ ϶ ϹϸϹϿ Ϲ   ϿϹ: 

,
3600

N)tAmtmtm(
G

'
Ͼ2ϼϾi1ϼϾiϾi

i




                          
 

ϷϸϹ N′Ͼ - ϴϼϵ Ͽ ϹϹ Ͼ Ͽϼ Ϲ ϶  ϴ϶ ϵϼϿϹϽ (2); 
 m iϾ - ϸϹϿ Ͻ ϶ ϵ  ϶Ϲ Ϲ ϶ϴ ϼ Ϸ Ϲ϶Ϲ ϸ϶ϼϷϴ ϹϿ  ϴ϶ ϵϼϿ  -Ͻ 

Ϸ  ϸϿ  Ϲ Ͽ Ϸ  Ϲ ϼ ϸϴ Ϸ ϸϴ, Ϸ/ ϼ ;  
m iϾ - ϸϹϿ Ͻ ϶ ϵ  i-Ϸ  ϶Ϲ Ϲ ϶ϴ ϼ ϴϵ Ϲ ϴ Ͽ  ϸ  

ϸ϶ϼϷϴ ϹϿ  ϴ϶ ϵϼϿ  -Ͻ Ϸ , Ϸ/ ϼ ;  
t  - ϶ Ϲ  Ϸ Ϲ϶ϴ ϴ϶ ϵϼϿ  ϴ  Ͼ Ͽ  ( ϼ ϼ ϴϹ  ϴ϶  

1,5 ϼ );  
tϼ 1 - Ϲϸ ϹϹ ϶ Ϲ  ϴϵ  ϸ϶ϼϷϴ ϹϿ  ϴ ϴϿ  ϵ ϴ  Ͽ Ϸ  ϸϴ 

ϼ ϶Ϲ ϾϹ ( ϼ ϼ ϴϹ  ϴ϶  1 ϼ .);  
ϔ - Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϶ϹϿϼ Ϲ ϼϹ ϸϹϿ Ϸ  ϶ ϵ ϴ i-Ϸ  

϶Ϲ Ϲ ϶ϴ -Ͻ Ϸ  ϼ ϴϵ Ϲ ϸ϶ϼϷϴ ϹϿ  ϴ϶ ϵϼϿ  ϴ ϶ Ϲ  
ϵ ϴ  Ͽ Ϸ  ϸϴ ( ϼ ϼ ϴϹ  ϴ϶  1,8);  

tϼc2 - Ϲϸ ϹϹ ϶ Ϲ  ϴϵ  ϸ϶ϼϷϴ ϹϿ  ϴ ϶ Ϲ  ϵ ϴ  Ͽ Ϸ  
ϸϴ ( ϼ ϼ ϴϹ  ϴ϶  1 ϼ .). 

ϠϴϾ ϼ ϴϿ  ϴϻ ϶ Ͻ ϶ ϵ  ϥϢ ϶Ϲ Ϲ ϶ϴ ϹϸϹϿ Ϲ   ϿϹ: 

(ϷϷ/ ) ,055,0
3600

2)18,11512,10415(



G  

ϠϴϾ ϼ ϴϿ  ϴϻ ϶ Ͻ ϶ ϵ  SO2 ϶Ϲ Ϲ ϶ϴ ϹϸϹϿ Ϲ   ϿϹ: 

(ϷϷ/ ) ,000074,0
3600

2)18,102,0102,0402,0(
2




soG
 

ϠϴϾ ϼ ϴϿ  ϴϻ ϶ Ͻ ϶ ϵ  NO2 ϶Ϲ Ϲ ϶ϴ ϹϸϹϿ Ϲ   ϿϹ: 

,00074,0
3600

2)18,12,012,042,0(
2 


NOG  (Ϸ/ ). 

ϠϴϾ ϼ ϴϿ  ϴϻ ϶ Ͻ ϶ ϵ  NO2 ϶Ϲ Ϲ ϶ϴ ϹϸϹϿ Ϲ   ϿϹ: 

,00142,0
3600

2)18,12,012,045,1(



G  (Ϸ/ ). 

ϖϴϿ ϶ Ͻ ϶ ϵ  ϻϴϷ ϻ ϼ  ϶Ϲ Ϲ ϶ (ϥϢ, ϥϡ, NOX,  SϢ2) ϼ 
Ͼ ϿϹ ϸ ϼ ϴϵ ϴ϶ ϼ  Ϸϴϻ ϶ ϹϸϹϿ Ϲ   ϿϹ: 
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n – Ͼ Ͽϼ Ϲ ϶  ϴ϶ ϵϼϿϹϽ (2). 
 

ϤϹϻ Ͽ ϴ  ϴ Ϲ ϴ ϶ ϵ ϶ ϻϴϷ ϻ ϼ  ϶Ϲ Ϲ ϶, ϼ϶ϹϸϹ  ϶ 
ϴϵϿϼ Ϲ 6.6. 
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ϦϴϵϿϼ ϴ 6.6 – ϖ ϵ  ϻϴϷ ϻ ϼ  ϶Ϲ Ϲ ϶ 
ϛϴϷ ϻ

ϹϹ 
϶Ϲ Ϲ ϶  

m , 
Ϸ/ ϼ

 

t , 
ϼ
 

mL,Ϸ/Ͼ
Ϸ 

L,Ͼ  
m , 

Ϸ/ ϼ  
t , 
ϼ  

Nk G,Ϸ/  
, 

/  

ϥϢ 
15 4 29,7 

0,02
5 

10,2 1 1 0,055 
0,0035 

ϥϡ 
1,5 4 5,5 

0,02
5 

1,7 1 1 0,00142 
0,0009 

NO2 0,2 4 0,8 
0,02

5 
0,2 1 1 0,00074 

0,0065 

SO2 0.02 4 0.15 
0.02

5 
0.02 1 1 

0,00007
4 

0,0002
1 

ϥϴϺϴ 
0,02 4 0,12 

0,02
5 

0,2 1 1 
0,00007

4 
0,0002

1 
 

      : 
ϠϴϾ ϼ ϴϿ Ͻ ϴϻ ϶ Ͻ ϶ ϵ  ϻϴϷ ϻ ϼ  ϶Ϲ Ϲ ϶ SO2 ϼ 

Ͼ ϿϹ ϸ ϼ ϴϵ ϴ϶ ϼ  Ϸϴϻ ϶ ϹϸϹϿ Ϲ   ϿϹ: 

,
3600

N)tmtm(
G

'
ϾϼϾiϼϾi

so




                                   
 

ϷϸϹ N′Ͼ - ϴϼϵ Ͽ ϹϹ Ͼ Ͽϼ Ϲ ϶  ϴ϶ ϵϼϿϹϽ = 4;  
m iϾ - ϸϹϿ Ͻ ϶ ϵ  SO2 ϶Ϲ Ϲ ϶ϴ ϼ Ϸ Ϲ϶Ϲ ϸ϶ϼϷϴ ϹϿ  

ϴ϶ ϵϼϿ  -Ͻ Ϸ  ϸϿ  ё Ͽ Ϸ  Ϲ ϼ ϸϴ Ϸ ϸϴ, Ϸ/ ϼ ;  
mϼ iϾ - ϸϹϿ Ͻ ϶ ϵ  i-ro ϶Ϲ Ϲ ϶ϴ ϼ ϶ϹϸϹ ϼϼ ϼ ϴ ϼϽ ϴ ϸ϶  

ϹϺϼ ϴ  ϼϻ Ϲ Ϲ ϼ  ϸ ϼ ϴ϶ ϵϼϿ  -Ͻ Ϸ , Ϸ/ ϼ ;  
tnp - ϶ Ϲ  Ϸ Ϲ϶ϴ ϴ϶ ϵϼϿ  ϴ  Ͼ Ͽ , tnp = 4 ϼ ;  
tϼ  - ϶ Ϲ  ϼ ϴ ϼϽ, tϼ  = 1 ϼ .  

(Ϸ/ ). ,00061,0
3600

4)11,04113,0(
Gso 


  

ϠϴϾ ϼ ϴϿ Ͻ ϴϻ ϶ Ͻ ϶ ϵ  ϻϴϷ ϻ ϼ  ϶Ϲ Ϲ ϶ ϥϢ ϼ Ͼ ϿϹ 
ϸ ϼ ϴϵ ϴ϶ ϼ  Ϸϴϻ ϶ ϹϸϹϿ Ϲ   ϿϹ: 

(Ϸ/ ). ,016,0
3600

4)19,243(
G 


  

ϠϴϾ ϼ ϴϿ Ͻ ϴϻ ϶ Ͻ ϶ ϵ  ϻϴϷ ϻ ϼ  ϶Ϲ Ϲ ϶ NO2 ϼ Ͼ ϿϹ 
ϸ ϼ ϴϵ ϴ϶ ϼ  Ϸϴϻ ϶ ϹϸϹϿ Ϲ   ϿϹ: 

(Ϸ/ ). ,0076,0
3600

4)19,241(
G 


  

ϠϴϾ ϼ ϴϿ Ͻ ϴϻ ϶ Ͻ  ϶ ϵ  ϻϴϷ ϻ ϼ  ϶Ϲ Ϲ ϶ ϷϿϹ϶ ϸ ϸ ϶ 
(ϾϹ ϼ ϴ) ϼ Ͼ ϿϹ ϸ ϼ ϴϵ ϴ϶ ϼ  Ϸϴϻ ϶ ϹϸϹϿ Ϲ   

ϿϹ: 

(Ϸ/ ). ,005,0
3600

4)19,244,0(
G 




  
ϖϴϿ ϶ Ͻ ϶ ϵ  ϻϴϷ ϻ ϼ  ϶Ϲ Ϲ ϶ (ϥϢ, ϥϡ, NOX,  SϢ2) ϼ 

Ͼ ϿϹ ϸ ϼ ϴϵ ϴ϶ ϼ  Ϸϴϻ ϶ ϹϸϹϿ Ϲ   ϿϹ: 
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ϦϴϵϿϼ ϴ 6.7 – ϖ ϵ  ϻϴϷ ϻ ϼ  ϶Ϲ Ϲ ϶ 

ϛϴϷ ϻ ϹϹ 
϶Ϲ Ϲ ϶  

m , 
Ϸ/ ϼ  

t , 
ϼ  

mL,Ϸ/ϾϷ L,Ͼ  
m , 

Ϸ/ ϼ  
t , 
ϼ  

G,Ϸ/  
, 

/  
 ϥϢ 

3 4 6,1 0,025 2,9 1 0,016 
0,004

6 
ϥϡ 0,4 4 1 0,025 0,45 1 0,005 0,001 

 NO2 1 4 4 0,025 1 1 0,0076 
0,007

2 
 SO2 0,113 4 0,54 0,025 0,1 1 

0,0006
1 

0,000
42 

ϥϴϺϴ  
0,04 4 0,3 0,025 0,04 1 

0,0001
7 

0,000
12 

 
ϦϴϵϿϼ ϴ 6.8 – Ϝ Ϸ ϶ Ϲ ϶ ϵ  ϻϴϷ ϻ ϼ  ϶Ϲ Ϲ ϶  ϴϵ Ϲ ϸ Ϻ -

ϼ ϹϿ Ͻ Ϲ ϼϾϼ 
 

ϛϴϷ ϻ ϹϹ ϶Ϲ Ϲ ϶  G,Ϸ/  , /  
ϥϢ 0,071 0,0081 
ϥϡ 0,00642 0,0019 
NO2 0,00834 0,0137 
SO2 0,000684 0,00063 

ϥϴϺϴ 0,000244 0,00033 
 

      
 
Ϥϴ Ϲ  Ͼ Ͽϼ Ϲ ϶ϴ Ͽϼ, ϴ ϹϽ ϻϴ Ϲ ϼ ϸ ϼ ϹϿ ϶ϴ, ϼ 

ϴϻϷ ϻϾϹ ϴ϶ ϴ ϶ϴϿ ϶ ϼϻ϶ ϸϼ   ϿϹ: 
Ϡ =q ϣϷ Ϟ1 Ϟ2 Ϟ3 Ϟ4 10-6 (1-ƞ), / Ϲ ϼ ϸ, ϷϸϹ 
q  – ϸϹϿ Ϲ ϶ ϸϹϿϹ ϼϹ ϶Ϲ ϸ  ϴ ϼ  ϼ ϴϻϷ ϻϾϹ ϴ Ϲ ϼϴϿϴ, Ϸ/ ; 
ϣϷ – Ͼ Ͽϼ Ϲ ϶  ϴϻϷ ϺϴϹ Ϸ  ϴ Ϲ ϼϴϿϴ, / Ϲ ϼ ϸ; 
Ϟ1 – Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϶ϿϴϺ  ϴ Ϲ ϼϴϿϴ; 
Ϟ2 – Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ Ͼ  ϶Ϲ ϴ; 
Ϟ3 – Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϶  Ϲ Ϲ Ͼϼ; 
Ϟ4 – Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ Ϲ Ϲ  ϻϴ ϼ Ϲ ϼ ϻϿϴ 

Ϲ Ϲ Ͼϼ; 
ƞ – ϹϾ ϼ϶  ϼ Ϲ Ϲ  Ϲϸ ϶ ϿϹ ϸϴ϶ϿϹ ϼ . 
ϠϴϾ ϼ ϴϿ Ͻ ϶ ϵ  Ͽϼ ϼ ϴϻϷ ϻϾϹ ϹϸϹϿ Ϲ   ϿϹ: 
Ϡ ϴ = q ϣ Ϟ1 Ϟ2 Ϟ3 Ϟ4 (1-ƞ) / 3600, Ϸ/ , ϷϸϹ 
ϣ  – ϴϾ ϼ ϴϿ Ϲ Ͼ Ͽϼ Ϲ ϶  ϴϻϷ ϺϴϹ Ϸ  ϴ Ϲ ϼϴϿϴ, / ϴ . 
Ϥϴ Ϲ Ϲ ϴ ϴ Ϲ  ϼ Ϲϻ Ͽ ϴ  ϴ Ϲ ϶ ϶ ϵ ϶ Ͽϼ ϼ 

ϴϻϷ ϻ  ϴϵ ϴ  ϼ϶ϹϸϹ  ϶ ϴϵϿϼ Ϲ 6.8. 
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ϦϴϵϿϼ ϴ 6.8 
q  ϣϷ ϣ  Ϟ1 Ϟ2 Ϟ3 Ϟ4 ƞ ϖ ϵ  Ͽϼ 

Ϸ/  / Ϲ ϼ ϸ 
0,32 17300 60 0,7 1,2 0,6 1,0 0 0,0027 0,0028 

 
Ϟ Ͽϼ Ϲ ϶  Ͽϼ, ϶ ϵ ϴ ϶ϴϹ Ϲ ϼ Ͽϴ ϼ ϶ϾϹ Ͽ ϴϸϼ ϹϸϹϿϹ  

 Ͽϴ : 
Ϡϵ= qϵ ϣϷ Ϟ1 Ϟ2 10-6, / Ϲ ϼ ϸ; 
Ϡϵ ϴ = qϵ  ϣϵ ϴ   Ϟ1  Ϟ2 / 3600, Ϸ/ , ϷϸϹ 
qϵ – ϸϹϿ Ϲ ϶ ϸϹϿϹ ϼϹ Ͽϼ  1  Ϲ Ϲ Ϲ ϴϹ Ϸ  ϴ Ϲ ϼϴϿϴ; 
ϣϷ – Ͼ Ͽϼ Ϲ ϶  ϴ Ϲ ϼϴϿϴ, Ϲ ϹϷ ϺϴϹ Ϸ  ϻϴ Ϲ ϼ ϸ ϼ ϹϿ ϶ϴ; 
ϣϵ ϴ  – ϴϾ ϼ ϴϿ Ϲ Ͼ Ͽϼ Ϲ ϶  ϴ Ϲ ϼϴϿϴ, Ϲ ϹϷ ϺϴϹ Ϸ  ϻϴ ϴ ; 
Ϥϴ Ϲ  ϶ ϵ ϶ Ͽϼ, ϶ ϸϹϿ ϹϽ  ϼ Ͽϴ ϼ ϶ϾϹ, ϼ϶ϹϸϹ  ϶ 

ϴϵϿϼ Ϲ 6.9. 
 

ϦϴϵϿϼ ϴ 6.9 
qϵ ϣϷ ϣϵ ϴ  Ϟ1 Ϟ2 ϖ ϵ  Ͽϼ 

Ϸ/  / Ϲ ϼ ϸ 

1,85 17300 60 0,7 1,2 0,026 0,0269 

 
ϥ ϴ Ͻ ϶ ϵ  Ͽϼ ϼ Ϲ ϹϷ ϻϾϹ ϼ Ͽϴ ϼ ϶ϴ ϼϼ ϴ϶Ͽ Ϲ  – 

0,029 Ϸ/  ϼ 0,0297 / Ϲ ϼ ϸ. 
 

ё      
 
ϣ ϼ ϶ϴ  ϴϵ ϴ  ϶ ϴ Ϲ Ͻ ϶ ϻϸ  ϶ ϸϹϿ  ϺϹϿϹϻϴ Ͼ ϼϸ, 

ϴ Ϸϴ Ϲ  ϼ ϹϷ  Ϲϸϼ Ϲ ϼ , ϼ Ͻ ϶ ϸ ϸ. ϖ ϸϴ  ϹϾ Ϲ 
ϼ Ͽ ϻ Ϲ  ϿϹϾ ϼ Ϲ Ͼϴ  ϶ϴ Ͼϴ  ϼ Ϲ Ϲ ϼϹ  ϿϹϾ ϸ ϶ ϼ ϴ ϱ-42.  

Ϣ ϹϸϹϿϹ ϼϹ Ͼ Ͽϼ Ϲ ϶ϴ ϶ ϵ ϶ ϻϴϷ ϻ ϼ  ϶Ϲ Ϲ ϶ ϶ ϴ Ϲ  
ϼ ϶ϴ  ϴϵ ϴ  ϼϻ϶ϹϸϹ  ϶ ϶Ϲ ϶ϼϼ  «ϠϹ ϸϼϾ Ͻ ϶ϹϸϹ ϼ  

ϼ ϶Ϲ ϴ ϼϻϴ ϼϼ ϶ ϵ ϶ ϻϴϷ ϻ ϼ  ϶Ϲ Ϲ ϶ ϶ ϴ Ϲ  ϸϿ  ϵϴϻ 
ϸ Ϻ Ͻ Ϲ ϼϾϼ» ( ϴ Ϲ  Ϲ ϸ ). 

Ϥϴ Ϲ  Ͼ Ͽϼ Ϲ ϶ϴ ϻϴϷ ϻ ϼ  ϶Ϲ Ϲ ϶ ϼ ϶ϴ  ϴϵ ϴ  
϶ ϸϼ   ϸϹϿ  Ͼϴϻϴ ϹϿ , ϼ϶ϹϸϹ  Ͼ ϴ ϸ  ϶ϴ  

ϴ Ϲ ϼϴϿ ϶. 
 
ϦϴϵϿϼ ϴ 6.8 – Ϧϼ ϼ Ϲ Ϲ ϴ ϼ Ϲ ϾϼϹ ϶ Ͻ ϶ϴ Ϲ ϴϿϿϴ ϶ϴ ϶ϴ  
ϿϹϾ ϸ ϶ ϧϢϡϜ 13/55  

ϖ Ϲ Ϲ Ϲ 
ϼ϶ϿϹ ϼϹ 

ϿϹϾ ϸ ϶ ϶, Ϡϣϴ 

ϣ ϹϸϹϿ ϹϾ Ϲ ϼ ϧϢϡϜ 
13/55  , Ϡϣϴ 

Ϣ ϼ ϹϿ Ϲ 
ϸϿϼ Ϲ ϼϹ 

ϿϹϾ ϸ ϶ d, % 

ϧϸϴ ϴ  ϶ ϻϾ  
ϧϢϡϜ 13/55  ϔ, 

ϘϺ/ 2 
540 410 29 260 
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ϦϴϵϿϼ ϴ 6.9 – Ϧϼ ϼ Ͻ ϼ ϼ Ϲ ϾϼϽ ϴ϶ ϴ Ͽϴ϶ϿϹ Ϸ  Ϲ ϴϿϿϴ ϴ Ͼϼ 
϶ϴ  ϿϹϾ ϸ ϶ ϧϢϡϜ13/55, % 

C Mn Si S P 
0,09 0,83 0,42 0,022 0,024 

  
 
ϦϴϵϿϼ ϴ 6.10  – ϗϹ Ϲ ϼ Ϲ ϾϼϹ ϴϻ Ϲ  ϼ ϼϿϴ Ͼϴ ϼ ϶ϴ ϾϹ ϶ϴ  
ϿϹϾ ϸ ϶ ϧϢϡϜ 13/55 
Ϙϼϴ Ϲ  ϶ϴ  

ϿϹϾ ϸ ϶,  
ϘϿϼ ϴ,  ϧϢϡϜ 

13/55 
Ϧ Ͼ,  ϔϧϢϡϜ 

13/55 
ϥ Ϲϸ ϹϹ Ͼ Ͽϼ Ϲ ϶  
ϿϹϾ ϸ ϶ ϶ 1 ϾϷ, . 

2,0 300 40 – 90 98 
2,5 350 50 – 100 55 
3,0 350 60 – 130 40 
4,0 450 100 – 180 15 
5,0 450 140 – 210 11 

 
ϥ ϷϿϴ  Ϲ ϸϼϾϹ ϶ϹϸϹ ϼ  ϼ ϶Ϲ ϴ ϼϻϴ ϼϼ ϶ ϵ ϶ [41] ϼ 

϶ϴ  ϴϵ ϴ   ϼ Ͽ ϻ ϶ϴ ϼϹ  ϸϴ Ϸ  ϼ ϴ ϿϹϾ ϸ ϶ ϶ ϴ Ϲ  
϶ ϸϹϿ  ϹϸϹϿϹ Ϲ ϶ Ϲϸ Ϲ ϶Ϲ Ϲ ϶ϴ ( ϴϵϿ. 6.11). 

Ϥϴ Ϲ  ϶ϴϿ ϶ Ϸ  ϶ ϵ ϴ ϻϴϷ ϻ ϼ  ϶Ϲ Ϲ ϶ ϼ ϶ϴ ϾϹ ϼϻ϶ ϸϼ  
 ϿϹ: 

Mci = gci x ϖ  10-6        /Ϸ ϸ,     ϷϸϹ:                         
g°i — ϸϹϿ Ͻ Ͼϴϻϴ ϹϿ  ϶ ϸϹϿ Ϲ Ϸ  ϻϴϷ ϻ ϹϷ  ϶Ϲ Ϲ ϶ϴ 

ϴ ϸ Ϲ  ϶ϴ  ϴ Ϲ ϼϴϿ ϶ (Ϸ/ϾϷ);  
ϖ - ϴ ϴ ϴ ϸ Ϲ Ϸ  ϶ϴ Ϸ  ϴ Ϲ ϼϴϿϴ = 0,50 .  
ϠϴϾ ϼ ϴϿ  ϴϻ ϶ Ͻ ϶ ϵ  ϻϴϷ ϻ ϼ  ϶Ϲ Ϲ ϶ ϼ ϶ϴ ϾϹ 

ϹϸϹϿ Ϲ   ϿϹ: 
Gcj = gcj x b /1 x 3600        Ϸ/ ,        ϷϸϹ:                              

b - ϴϾ ϼ ϴϿ Ϲ Ͼ Ͽϼ Ϲ ϶  ϶ϴ  ϴ Ϲ ϼϴϿ ϶, ϴ ϸ Ϲ  ϶ 
Ϲ Ϲ ϼϹ ϴϵ ϹϷ  ϸ  = 50 ϾϷ;  t - « ϼ Ϲ» ϶ Ϲ , ϻϴ ϴ ϼ϶ϴϹ Ϲ ϴ 
϶ϴ Ͼ  ϶ Ϲ Ϲ ϼϹ ϴϵ ϹϷ  ϸ  = 5 . 

ϤϹϻ Ͽ ϴ  ϴ Ϲ ϶ ϶ϴϿ ϶ Ϸ  ϼ ϴϾ ϼ ϴϿ  ϴϻ ϶ Ϸ  ϶ ϵ ϶ ϻϴϷ ϻ-
ϼ  ϶Ϲ Ϲ ϶ ϶ ϴ Ϲ  ϼ ϶ϴ  ϴϵ ϴ  ϼ϶ϹϸϹ  ϶ ϴϵϿϼ Ϲ. 

 
ϦϴϵϿϼ ϴ 6.11 – ϧϸϹϿ Ϲ ϶ ϵ  ϼ ϶ϴ  ϴϵ ϴ  

ϛϴϷ ϻ ϹϹ ϶Ϲ Ϲ ϶  
g°i, Ϸ/ϾϷ ϖϴϿ ϶ Ͻ ϶ ϵ  

϶ Ϲϸ  ϶Ϲ Ϲ ϶, 
/Ϸ ϸ 

ϠϴϾ . ϴϻ ϶ Ͻ 
϶ ϵ  ϶ Ϲϸ  

϶Ϲ Ϲ ϶, Ϸ/  
ϴ Ϸϴ Ϲ  ϼ ϹϷ  Ϲϸϼ Ϲ ϼ  1,09 0,00075 0,0030  

Ͼ ϼϸ ϺϹϿϹϻϴ 13,9 0,0096 0,0386  

Ͽ  Ϲ Ϸϴ ϼ Ϲ Ͼϴ , ϸϹ Ϻϴ ϴ  
SiO2 

1,0 0,0007 0,00278  

ϼ Ͻ ϶ ϸ ϸ 0,93 0,00078 0,00258  

ϸϼ Ͼ ϼϸ  ϴϻ ϴ 2,7 0,0025 0,0075  
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Ͼ ϼϸ ϷϿϹ ϸϴ 13,3 0,009 0,0369  

ϥ϶ϴ ϴ  ϴ ϻ Ͽ  16,99 0,085 0,0471 

 
 

ϘϿ  Ϲ Ͼϼ ϶ ϻ Ϻ Ϸ  ϶ Ϲϸ Ϸ  ϶ ϻϸϹϽ ϶ϼ   ϴϻϿϼ  ϼ ϹϿ -
ϴϺ  ϴϵ  Ϲ ϵ ϸϼ  ϴ϶ ϼ  Ͽ Ϲ Ϲ ϴ Ϲ Ϲ ϻ ϴ Ϲ ϼ  
϶ Ϸ  ϻϴϷ ϻ Ϲ ϼ  ϴ Ϲ Ϸ  ϶ ϻϸ ϴ  ϴ ϼ϶ ϼ ϻ ϴ Ϲ ϼ ϼ. ϥ 

ϹϿ  Ϲ Ϲ Ϲ ϴ ϶ ϵ ϶ ϶ Ϲϸ  ϶Ϲ Ϲ ϶ ϶ ϴ Ϲ  ϶ Ϲϸϼ ϼ  ϣϘϞ 
ϼ Ͽ ϻ Ϲ  ϠϹ ϸϼϾϴ ϴ Ϲ ϴ Ͼ Ϲ ϴ ϼϽ ϶ ϴ Ϲ  ϶ ϻϸ Ϲ ϶ Ϲϸ  
϶Ϲ Ϲ ϶, ϸϹ Ϻϴ ϼ  ϶ ϶ ϵ ϴ  Ϲϸ ϼ ϼϽ (ϢϡϘ-86).  

 
ϦϴϵϿϼ ϴ 6.12 – Ϥϴ Ϲ  ϼ ϹϷ  ϶ ϻϸϹϽ ϶ϼ   ϶ Ϲ  ϶ϼϸ ϶ ϴϵ  (  
ϢϡϘ-86) 

Ϟ ϸ ϡϴϼ Ϲ ϶ϴ ϼϹ ϖ ϵ , Ϸ/  Cm, Ϲϸ. ϣϘϞ ϣϸϾ, Ϸ/ 3 
1401  ϴ Ϲ   0,036000  0,0004  0,3500  
0616  Ͼ ϼϿ Ͽ  0,149000  0,0032  0,2000  
1505  ϴ ϻ Ͽ  Ͼ ϴ Ͼϼ  2,600000  0,0565  0,2000  
1061  ϴ Ͽ  0,048000  0,0000  5,0000  
2433  ϵ ϴ Ͽ  0,045100 0,0028  0,0700  
2752 ϧϴϽ - ϼ ϼ  0,0263 0,112500 0,0005 
0328  ϴϺϴ  0,002000  0,0003  0,1500  

5154  ϷϿϹ϶ ϸ ϸ  0,005710  0,0001  1,0000  
0337  Ͼ ϼϸ ϷϿϹ ϸϴ  0,043500  0,0002  5,0000  
0301  ϸϼ Ͼ ϼϸ ϴϻ ϴ  0,008000  0,0022  0,0850  
3701  ϸϼ Ͼ ϼϸ Ͼ Ϲ ϼ   0,000700  0,0003  0,0500  
0143  ϴ Ϸϴ Ϲ   0,003000  0,0013  0,0100  
0123  Ͼ ϼϸ ϺϹϿϹϻϴ  0,038600  0,0042  0,0400  
2907  Ͽ  Ϲ Ϸϴ ϼ Ϲ Ͼϴ   0,002780  0,0001  0,1500  
0342  ϼ Ͻ ϶ ϸ ϸ  0,002580  0,0006  0,0200  
0301  ϸϼ Ͼ ϼϸ ϴϻ ϴ  0,007500  0,0004  0,0850  
0337  Ͼ ϼϸ ϷϿϹ ϸϴ  0,036900  0,0000  5,0000  
2902 ϥ϶ϴ ϴ  ϴ ϻ Ͽ  0,0471 0,0002 0,5 

 
ϤϹϻ Ͽ ϴ  ϴ Ϲ ϴ ϼ ϴ϶ Ϲ ϼ  Ͼϴϻ ϶ϴ ,  ϶ϴ  Ͼ Ϲ ϴ ϼ  

϶ Ϲϸ  ϶Ϲ Ϲ ϶ ϶ ϴ Ϲ  ϶ ϻϸ Ϲ Ϲ Ϲ϶ ϴϹ  ϴ ϼ϶  ϣϘϞ, 
ϿϹϸ ϶ϴ ϹϿ  ϼ ϹϿ ϶  ϠϨϪ Ϲ ϶Ͽ Ϲ  Ͼ Ͽ Ϸϼ Ϲ Ͼϼ ϴ  
ϵ ϹϾ .  



 

[59] 

 

 
Ϥϼ Ͼ 6.1 – Ϟ Ϲ ϴ ϼ  ϶ Ϸ  ϻϴϷ ϻ Ϲ ϼ   ϖϖ 

 
Ϟϴ ϴ ϶ Ϸ  ϴ Ϲϼ϶ϴ ϼ  Ͼϴϻ ϶ϴϹ ,  ϼ ϹϹ ϶ ϻϸϹϽ ϶ϼϹ 

 ϶ Ϲ  ϶ Ϲϸ  ϶Ϲ Ϲ ϶ϴ   ϶ ϹϽ Ϲ ϼ ϼϼ ϴ Ͼϴ Ϲ Ϲ϶ ϴϹ  
ϸ ϼ  ϴ ϼ϶ ϶.  
 

6.4  
 
ϖ Ϲ ϼ ϸ ϼ ϹϿ ϶ϴ  ϼ Ͼ Ͽ ϴ ϴ ϼϼ ϵ ϹϾ ϶ ϵ ϴϻ  

ϿϹϸ ϼϹ ϶ϼϸ  ϸ ϶: ϸ  ϼ ϹϿ Ϲ, ϸ  Ϲ Ϲ ϴ, ϸ  
ϺϹϿϹϻ ϵϹ  ϼϻϸϹϿϼϽ, ϸ  Ϲ ϴϿϿϼ Ϲ Ͼϼ  ϼϻϸϹϿϼϽ, ϸ  ϸ Ϲ϶Ϲ ϼ , 
Ϲ Ͼ ϼ ϼϻ- ϸ ϿϴϾ Ͼ ϴ  ϴ Ϲ ϼϴϿ ϶. 

ϡ  Ϲ  ϼ ϹϿ  ϴ Ϲ ϼϴϿ ϶ ϴ ϼ ϶ϴ  ϷϿϴ  ϤϘϥ 
82-802-96, ϷϿϴ  Ͼ  ϾϴϺϸ  ϼ ϹϿ  ϴ Ϲ ϼϴϿ  ϶Ϲ ϶ Ϲ  

ϴ Ϲ  ϶ ϻϴ϶ϼ ϼ ϼ  ϶ϼϸϴ ϴϵ : 
,100

Q

a
q  

ϷϸϹ : 
Qϸ  - Ͼ Ͽϼ Ϲ ϶  ϴ Ϲ ϼϴϿϴ (϶ ϼ  ϶ϼϸϹ), ϸϹ Ϻϴ ϹϷ  ϶ Ϸ ϶ Ͻ 

ϸ Ͼ ϼϼ, ϶ Ϲϸϼ ϼ ϴ  ϴ , ϵ Ϲ  ϼ Ͽϼ ϹϽ  Ϲϸϼ ϼ ϴ  Ϲ ϴ; 
a - Ϲ ϼ ϼ ϸ , ϶ Ϲ  ϺϹ Ϲϸϼ ϼ ϴ . 
 



 

[60] 

 

 
 
 
 
ϦϴϵϿϼ ϴ 6.13 – Ϥϴ Ϲ  Ͼ Ͽϼ Ϲ ϶ϴ ϵ ϴϻ ϶ϴ ϼ  ϸ ϶ 

№ 
/  

ϡϴϼ Ϲ ϶ϴ ϼϹ ϸ ϶ Ϟ ϸ 
ϞϿϴ  
ϴ ϼ 

Ϟ Ͽϼ Ϲ ϶  
ϵ ϴϻ ϶ϴ ϼ  

ϸ ϶, 
/Ϸ ϸ 

1 ϬϿϴϾ ϶ϴ Ͻ 3140480001994 IV   0,006 
2 Ϣ ϴ Ͼϼ ϼ   Ϸϴ Ͼϼ   ϴϿ     

϶ϴ  ϿϹϾ ϸ ϶ 
3512160101995      V  0,005  

3 Ϙ Ϲ϶Ϲ Ϲ ϸ     ϼϻ    
ϴ ϴϿ Ͻ    ϼ Ͻ ϸ Ϲ϶Ϲ ϼ  
Ϲ ϼ ϶ϴ Ϲ 

1711200001005 
 

V  0,005 

4 Ϣ ϸ  ϿϴϾ Ͼ ϴ  Ϲϸ ϶ 550000000000 Ϲ 
ϴ ϶ϿϹ  

0,006 

5 ϕ Ͻ ϼ ϹϿ Ϸ  Ͼϼ ϼ ϴ 3140140401995 V 1,1 
6 ϕ Ͻ ϵϹ   ϼϻϸϹϿϼϽ,  ϸ   

ϵϹ ϴ ϶ Ͼ Ͼ ϶ Ͻ Ϲ 
3140270101995 V 0,041 

7 Ϣ ϸ , ϸϹ Ϻϴ ϼϹ ϴϿ  ϶ 
Ͼ Ͼ ϶ Ͻ Ϲ 

3512011201995 V 0,041 

8 Ϥϴ ϶  Ϲ Ϲ Ͻ ϾϿϴϸ Ͻ 
( ϴ Ϲ  2,0%) 

3140550201995 V 0,021 

9 ϗ϶ ϻϸϼ ϼ ϵ Ͽ  ϼ ϹϿ Ϲ 
( ϴ Ϲ  1,0%) 

3512022001995 V 0,006 

10 Ϡ  ϼ ϹϿ Ͻ  9120060101004 IV  0,035 
11 ϠϹ ϴϿϿ Ϲ Ϲ ϼ ϴ ( ϴ Ϲ  

2,0%) 
3512011101004 IV  0,007 

 
ϥ ϼ ϹϿ Ϲ ϸ ,  Ϲ Ϲ ϴϾ ϿϹ ϼ  ϼ ϿϹ ϻϴ϶Ϲ Ϲ ϼ  

ϼ ϹϿ ϶ϴ ϵ ϹϾ ϴ ϹϾ ϼ ϶ϴ ϼ , Ϲ ϵ ϸϼ  ϶ Ϲ϶ Ϲ Ϲ  ϶ ϶ ϻϼ  ϴ 
ϿϼϷ  ϶Ϲ ϸ  ϵ ϶  ϸ ϶. 

ϘϿ  Ϲϸ ϼ ϼ  4 Ͼϴ ϹϷ ϼϼ ϴ ϼ ϣϘϖ ϴ ϴ϶Ͽϼ϶ϴ  ϴ ϶ Ϲ 
ϴϾ ϼ Ϲ Ͼϼ  ϶ ϵ ϶. 

ϣϿϴ ϴ ϻϴ ϶ ϵ  ϻϴϷ ϻ ϼ  ϶Ϲ Ϲ ϶ ϶ ϴ Ϲ  ϼ ϺϼϷϴ ϼ  
Ͽϼ϶ϴ ϶ ϸ϶ϼϷϴ ϹϿ  ϶ Ϲ ϹϷ  Ϸ ϴ ϼ  ϴ϶ ϴ ϴ ϼ Ϲ ϴ ϼϻ ϶ 
ϼ ϹϿ Ͻ Ϸϴ ϼϻϴ ϼϼ ϼϻ϶ ϸϼ    ϼ Ͽ ϻ ϶ϴ Ϸ  Ͽϼ϶ϴ ϶ 
϶Ϲ ϶ϼϼ  ϛϴϾ  Ϥ ϼϽ Ͼ Ͻ ϨϹϸϹ ϴ ϼϼ  10.01.2002 № 7-Ϩϛ «Ϣϵ 

ϴ Ϲ Ͼ Ϻϴ ϹϽ Ϲϸ », ϣ ϴ ϶ϿϹ ϼϹ  ϣ ϴ϶ϼ ϹϿ ϶ϴ ϤϨ  12.069.2003 
№344 «Ϣ ϴ ϼ϶ϴ  Ͽϴ  ϻϴ ϶ ϵ  ϶ ϴ Ϲ Ͻ ϶ ϻϸ  ϻϴϷ ϻ ϼ  
϶Ϲ Ϲ ϶ ϴ ϼ ϴ ϼ ϼ Ϲ Ϲϸ϶ϼϺ ϼ ϼ ϼϾϴ ϼ, ϵ  ϻϴϷ ϻ ϼ  
϶Ϲ Ϲ ϶ ϶ ϶Ϲ Ϲ ϼ ϸϻϹ Ϲ ϶ ϸ , ϴϻ Ϲ Ϲ ϼϹ ϸ ϶ ϼϻ϶ ϸ ϶ϴ 
ϼ ϹϵϿϹ ϼ ». 

 
6.4    
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ϣ ϼ ϼ ϹϿ ϶Ϲ ϼ Ͼ Ͽ ϴ ϴ ϼϼ ϵ ϹϾ ϴ ϶Ϲ Ϲ ϼ ϸϻϹ Ϲ 
϶ ϸ Ϲ ϼ ϼϾϼ Ϲ ϻϴ ϴϷϼ϶ϴ . ϦϹ ϼ ϼ , ϼϿϹϷϴ ϴ  Ͼ 

ϹϾ ϼ Ϲ  ϻϸϴ ϼ  ϵϿϴϷ ϴϼ϶ϴϹ  – ϼϻ϶ ϸϼ  ϴϸϾϴ Ϸϴϻ ϶, 
ϸϹ Ϲ϶ Ϲ϶ ϼ Ͼ ϴ ϼϾ ϶. 

ϖ ϹϿ  ϻϴ ϼ  ϶Ϲ  ϼ ϸϻϹ  ϶ ϸ  ϻϴϷ ϻ Ϲ ϼ , Ϲϻϸ  
ϼ Ͽ ϴϸϾϼ Ͼ  ϶Ϲ ϸ  Ͼ ϼϹ . 

Ϝ ϼϾ  ϻϴϷ ϻ Ϲ ϼ  ϸϻϹ Ͻ ϼ ϶Ϲ  ϶ ϸ Ϸ  ϵ  
ϴ϶ ϵϼϿϼ ϼ ϸ ϹϻϸϹ Ͼ ϵ ϹϾ   ϹϻϺϹϽ ϴ ϼ. 

ϣ ϶Ϲ Ϲ Ϲ ϶ ϸ  ϼ ϶ϼϼ ϸ ϺϸϹ϶ Ͻ Ͼϴ ϴϿϼϻϴ ϼϼ 
϶Ͽ  Ϲ ϼϴϿ  ϻϴϷ ϻ ϼ ϹϿϹ  Ϸ ϶ ϼ ϸϻϹ  ϶ ϸ. 

ϥ ϷϿϴ  ϴ ϶ϿϹ ϼ  ϴ϶ϼ ϹϿ ϶ϴ Ϥ ϼϽ Ͼ Ͻ ϨϹϸϹ ϴ ϼϼ  
12.06.2003 Ϸ. №344 «Ϣϵ ϴ ϼ϶ϴ  Ͽϴ  ϻϴ ϶ ϵ  ϶ ϴ Ϲ Ͻ ϶ ϻϸ  
ϻϴϷ ϻ ϼ  ϶Ϲ Ϲ ϶ ϴ ϼ ϴ ϼ ϼ Ϲ Ϲϸ϶ϼϺ ϼ ϼ ϼϾϴ ϼ, ϵ  
ϻϴϷ ϻ ϼ  ϶Ϲ Ϲ ϶ ϶ ϶Ϲ Ϲ ϼ ϸϻϹ Ϲ ϶ ϸ Ϲ ϵ ϹϾ , 

ϴϻ Ϲ Ϲ ϼϹ ϸ ϶ ϼϻ϶ ϸ ϶ϴ ϼ ϹϵϿϹ ϼ » ϶ϹϸϹ  ϴ Ϲ  
ϻϴϷ ϻ ϼ  ϶Ϲ Ϲ ϶  Ϲ ϼ ϼϼ ϶ ϸ ϵ ϴ ϹϾ ϼ Ϲ Ϸ  ϵ ϹϾ ϴ  
«ϠϹ ϸϼ Ϲ Ͼϼ  Ͼϴϻϴ ϼ   ϴ Ϲ  Ͽϴ  ϻϴ Ϲ Ϸϴ ϼϻ ϶ϴ Ͻ ϵ  
ϻϴϷ ϻ ϼ  ϶Ϲ Ϲ ϶ ϶ ϶ ϸ Ϲ ϵ ϹϾ ». 

ϣ ϼ ϴ Ϲ Ϲ Ϲϸ ϹϷ ϸ ϶ Ϸ  ϵ Ϲ ϴ ϶Ϲ   ϶ ϸ 
ϼ Ͽ ϻ ϶ϴϿϼ  ϴϸϾϼ  Ϲ Ϲ ϴ ϼϼ «ϩϴϾϴ Ͼϴ » ϻϴ Ϲ Ͽ  Ϲ ϼ ϸ Ϸ ϸϴ 
(ϴ ϹϿ - Ͼ ϵ ), Ͼ Ϲ  Ϸ ϸ ϶ Ͻ  ϶ Ϸ ϿϹ Ϲ  ϴϻ ϹϻϹ 287  

ϴ϶Ͽ  88%. Ϣ ϴϸϾϼ ϻϴ ϻϼ ϼϽ Ϲ ϼ ϸ ϶ ϴ Ϲ  Ϲ ϼ , ϴϾ ϾϴϾ ϼ 
Ϲϻ ϴ ϼ ϹϿ  ϼ ϹϷ ϹϷ Ͽ  ϵ ϸϹ  ϵϼ ϴ   Ϲ ϼ ϼϼ. 

Ϥϴ Ϲ Ϲ Ϲϸ ϹϷ ϸ ϶ Ϲ ϵ Ϲ  ϶Ϲ   ϶ ϸ, 
ϵϼ ϴϹ   Ͽ ϴϸϾϼ, ϹϸϹϿϹ   ϿϹ: 

Wϸ=2,5  ϡϸ  Ϟϸ  Ϟ϶   F, ϷϸϹ 
ϡϸ 287  – Ͼ Ͽϼ Ϲ ϶  ϴϸϾ ϶ ϻϴ Ϲ Ͽ Ͻ Ϲ ϼ ϸ, ϹϸϹϿϹ Ͻ  

Ϲ Ϲ ϴ ϼϼ «ϩϴϾϴ Ͼϴ »; 
Ϟϸ – Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϵ Ϲ  ϸ ϺϸϹ϶   ϶ ϸ ϶ 

ϻϴ϶ϼ ϼ ϼ  ϼ Ϲ ϼ϶ ϼ ϸ Ϻϸ  ϼ ϼ  0,73  ϴ ϼ϶  
ϸ Ͼ Ϲ ϴ  (8); 

Ϟ϶  – Ͼ ϼ ϼϹ , ϼ ϶ϴ ϼϽ ϼ Ϲ ϼ϶  ϼ ϶ϴ ϼ  
ϸ ϺϸϹ϶ Ϸ  Ͼϴ ϼ  0,90 (8); 

F – Ͽ ϴϸ  ϶ ϸ ϵ ϴ 0, Ϸϴ ( Ͽ ϴϸ  Ͼ ϼϽ Ϲϻϸ ϶, Ͽ ϴϸ Ͼ). 
Ϧ Ϸϸϴ Wϸ=2,5  287  0,73  0,90  0,2269 = 106,96 3/Ϸ ϸ. 
Ϟ Ͽϼ Ϲ ϶  ϻϴϷ ϻ ϼ  ϶Ϲ Ϲ ϶ ϶ ϶Ϲ   ϶ ϸϴ   

Ͽ ϴϸ Ͼ, Ͼ  ϴ ϴϿ ϵϹ ,  ϸϴ  ϴ ϼ϶  ϸ Ͼ Ϲ ϶ 
ϴ ϴϾ Ϲ ϼϻ Ϲ  Ͼϴϻϴ ϹϿ ϼ: 

- Ϲ Ϲ ϸ Ͼ                - 50 Ϸ/Ͽ; 
- ϶ϻ϶Ϲ Ϲ Ϲ ϶Ϲ Ϲ ϶ϴ    - 2000 Ϸ/Ͽ; 
- ϕϣϞ                                  - 210 Ϸ/Ͽ; 
- ϩϣϞ                                 - 500 Ϸ/Ͽ. 
Ϡϴ  ϵ ϴ ϻϴϷ ϻ ϼ  ϶Ϲ Ϲ ϶  Ϲ Ϸϴ ϼϻ ϶ϴ  Ͼ   

Ϲ ϼ ϼϼ ϼϿϹϷϴ ϹϽ Ͼ ϹϾ ϼ Ϲ  ϵ ϹϾ  ϼ϶ϹϸϹ  ϶ ϴϵϿϼ Ϲ 6.14. 
 



 

[62] 

 

ϦϴϵϿϼ ϴ 6.14.  
ϛϴϷ ϻ ϼϹ ϶Ϲ Ϲ ϶ϴ ϨϴϾ ϼ Ϲ ϾϼϹ ϵ  ϻϴϷ ϻ ϼ  ϶Ϲ Ϲ ϶ 

Ϟ Ϲ ϴ ϼ , Ϸ/Ͽ Ϡϴ ϴ ϵ ϴ /Ϸ ϸ 
ϡϹ Ϲ ϸ Ͼ  50 0,0053 
ϖϻ϶Ϲ Ϲ Ϲ ϶Ϲ Ϲ ϶ϴ 2000 0,214 
ϕϣϞ 210 0,022 
ϩϣϞ 500 0,053 

 
  

 
ϣ ϼ ϼ ϹϿ ϶Ϲ ϠϨϪ ϶ . Ϧϴ  ϼϻ϶ ϸ  ϴϵ , ϶ ϻϴ Ϲ  

ϻϴϷ ϻ Ϲ ϼϹ  ϴ Ϲ  ϶ Ϲϻ Ͽ ϴ Ϲ ϿϹ ϼ  ϶ Ϲϸ  ϶Ϲ Ϲ ϶  ϶ϴ Ͼϼ, 
ϴ Ϲ Ϲ ϼ  ϿϴϾ Ͼ ϴ  Ͼ ϼϽ ϼ ϴϵ  ϸ Ϻ - ϼ ϹϿ Ͻ Ϲ ϼϾϼ. 

ϞϴϾ ϾϴϻϴϿϼ ϴ Ϲ , Ͼ Ϲ ϴ ϼϼ ϶ Ϲϸ  ϶Ϲ Ϲ ϶ ϶ ϴ Ϲ Ϲ ϴ Ϸ ϴ ϼ Ϲ 
ϴ ϼ ϴ -ϻϴ ϼ Ͻ Ϲ Ϲ϶ ϴ  ϹϸϹϿ -ϸ ϼ  ϻ ϴ Ϲ ϼϽ,  

϶ ϵ  ϶ ϴ Ϲ   ϹϾ ϼ Ϲ Ϸ  ϵ ϹϾ ϴ ϹϸϿϴϷϴ  ϾϴϾ 
ϹϸϹϿ ϸ ϼ Ϲ.  

ϠϹ ϼ ϼ   ϼϺϹ ϼ  ϶ ϵ ϶ ϻϴϷ ϻ ϼ  ϶Ϲ Ϲ ϶ ϶ 
ϴ Ϲ .  

Ϣ ϶ ϼ Ϲ ϼ ϼ ϼ  ϼϺϹ ϼ  ϶ ϵ ϶ ϻϴϷ ϻ ϼ  
϶Ϲ Ϲ ϶ ϶ ϴ Ϲ  ϼ ϼ ϹϿ ϶Ϲ ϶Ͽ :  

- ϼ ϾϿ Ϲ ϼϹ ϼ Ϲ Ϲ ϼ  ϶ Ϲ Ϲ ϼϻ϶ ϸ ϶ϴ ϴϵ  ϶Ϲ Ϲ ϶, 
ϼ ϹϿ  ϴ Ϲ ϼϴϿ ϶, Ϲ ϼ Ϲ ϼ  Ϲ ϼ ϼϾϴ ϶ Ͼϴ Ϲ ϶ϴ Ϥ ϼϼ;  

- ϸ Ͼ Ͼ Ͼ Ͽ ϴ ϴ ϼϼ ϴ ϼ  ϼ Ϲ ϴ ϼϻ ϶ ϶ ϼ ϴ϶  Ϲ ϼ Ϲ Ͼ  
ϼϼ;  

- Ͼ Ͽ  ϻϴ ϸϹ Ϻϴ ϼϹ  ϻϴϷ ϻ ϼ  ϶Ϲ Ϲ ϶ ϶ ϶ Ͽ  Ϸϴϻϴ  
ϴ϶ ϵϼϿϹϽ ϼ ϼ ϹϿ Ͻ Ϲ ϼϾϼ;  

- ϻϴ Ϲ Ϲ ϼϹ ϴϻ϶ϹϸϹ ϼ  Ͼ ϶ ϼ ϺϼϷϴ ϼϹ ϶ ϼ  Ͽ ϵ  ϶ϼϸ ϶ 
ϴ Ϲ ϼϴϿ ϶ ϼ ϸ ϶;  

- ϴϻ Ϲ Ϲ ϼϹ ϴ ϼ ϹϿ Ͻ Ͽ ϴϸϾϹ ϼ ϹϿ Ͻ Ϲ ϼϾϼ, 
Ϲ ϵ ϸϼ Ͻ ϸϿ  ϶ Ͽ Ϲ ϼ  Ͼ Ͼ Ϲ  Ϲ Ͽ Ϸϼ Ϲ Ͼϼ  ϼ ϴ ϼϽ;  

- ϻϴϷϿ ϴ  ϴϵ ϴ ϼϹ ϸ϶ϼϷϴ ϹϿϼ ϴ϶ ϴ ϴ ϼ ϼ ϹϿ Ͻ 
Ϲ ϼϾϼ ϶ Ϲ ϼ ϸ ϶ Ϲ Ϲ Ϸ  ;  

- ϼ ϴ ϼ ϶ϾϹ ϼ ϹϿ  ϼ  ϴ Ϲ ϼϴϿ ϶ ϿϹϸ Ϲ  ϼ  
ϴϾ ϶ϴ  Ͽ Ϸ .  

- ϸϿ  Ϲϸ ϶ ϴ Ϲ ϼ  ϻϴ ϿϹ ϼ ϼ ϻϴϷϴϻ ϶ϴ ϼ ϶ ϻϸ ϴ Ϲ 
ϸ ϾϴϹ  ϵ ϴ ϶ϴ  ϸ  ϼ   ϴϺϹϽ ϻϸϴ ϼ  ϵϹϻ ϼ Ϲ Ϲ ϼ  
ϻϴϾ  Ͽ Ͼ ϶ ϼ ϵ ϾϹ ϶- ϴϾ ϼ ϹϿϹϽ .
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7   
 
7.1    ,  
    
 
ϣ ϹϾ  Ϸϴ ϼϻϴ ϼϼ ϼ ϹϿ ϶ϴ ϠϨϪ ϶ . Ϧϴ  Ϧϴ Ͼ Ϸ  

ϴϽ ϴ Ϥϩ ϴϻ ϴϵ ϴ  ϶ ϶Ϲ ϶ϼϼ  Ϲϵ ϶ϴ ϼ ϼ ϥϡϼϣ 12-01-2004 
«Ϣ Ϸϴ ϼϻϴ ϼ  ϼ ϹϿ ϶ϴ». 

ϘϿ  ϵϹ Ϲ Ϲ ϼ  ϵϹϻ ϴ  Ͽ ϶ϼϽ ϸϴ ϴϵ ϼϾ ϶ ϼ 
Ϸϴ ϼϻϴ ϼϼ ϼ ϹϿ Ϸ  ϼϻ϶ ϸ ϶ϴ ϸ ϿϺ  ϵϹ Ϲ ϼ϶ϴ : 

 ϷϿϴ ϶ϴ ϴ  ϴϵ ϴ ϶ Ϲ  ϴ ϼϾ ϶ ϼ ϹϿ ϶ϴ ϵ ϹϾ ϴ  
Ͼ ϸϼ ϴ ϼϹϽ ϼ  ϸϹ ϹϿ ϼ ϷϹ Ϲ ϴϿ  ϸ ϸ ϼϾ , Ϲ Ϲ ϼ  Ͼ Ϸ  

 ϶ ϴ , ϶ ϻϴ   ϶ Ͽ Ϲ ϼϹ  ϶Ϲ ϺϸϹ  Ͽϴ ϶ ϼ Ϸ ϴ ϼϾ ϶ 
ϴϵ , ϶Ͽ  ϵ ϻϴ ϹϿ  ϸϿ  ϶ Ϲ  ϴ ϼϾ ϶ Ϲϻϴ϶ϼ ϼ   

϶Ϲϸ ϶Ϲ Ͻ ϼ ϴϸϿϹϺ ϼ; 
 ϶ Ͽ Ϲ ϼϹ ϼ ϹϿ - ϴϺ  ϼ Ϲ ϼϴϿ  ϴϵ   

ϵϿ ϸϹ ϼϹ  Ϲ Ͽ Ϸϼ Ϲ Ͼ Ͻ ϿϹϸ ϶ϴ ϹϿ ϼ ϼ Ϲ ϼ Ϲ Ͼϼ 
ϵ ϶ϴ Ϸ  ϶ Ϲ Ϲ ϼ ; 

 ϿϹ ϼϹ ϴϻ Ϲ Ϲ ϼϽ ϼ ϸ Ͼ ϶ ϴ ϼϻ϶ ϸ ϶  ϴϵ ; 
 ϵϿ ϸϹ ϼϹ ϴ϶ϼϿ Ϲ ϼϾϼ ϵϹϻ ϴ ϼ; 
 ϵϿ ϸϹ ϼϹ Ϲϵ ϶ϴ ϼϽ  ϴ Ϲ Ͼ Ϻϴ ϹϽ Ϲϸ . 
ϣ ϼ ϼϻ϶ ϸ ϶Ϲ ϼ ϹϿ - ϴϺ  ϴϵ   ϶ ϻ϶ϹϸϹ ϼ  ϠϨϪ 

Ϲ ϵ ϸϼ  Ͼ ϶ ϸ ϶ ϶ϴ  Ͼϴϻϴ ϼ ϼ ϥϡϼϣ 12-03-2001 «ϕϹϻ ϴ  
ϸϴ ϶ ϼ ϹϿ ϶Ϲ» .1; ϥϡϼϣ 12-04-2002 «ϕϹϻ ϴ  ϸϴ ϶ 
ϼ ϹϿ ϶Ϲ» .2 ϣ ϼϻ϶ ϸ ϶  ϴϵ ; ϣϣϕ 01-93* «ϣ ϴ϶ϼϿϴ Ϻϴ Ͻ 

ϵϹϻ ϴ ϼ ϶ Ϥ ϼϽ Ͼ Ͻ ϨϹϸϹ ϴ ϼϼ», ϴ ϴϾϺϹ ϸ Ϸϼ  ϶ ϸ ϶ ϴ϶ϼϿ 
Ϲ ϼϾϼ ϵϹϻ ϴ ϼ, ϶Ϲ ϺϸϹ  ϶ ϴ ϶ϿϹ  ϸϾϹ Ϸϴ ϴ ϼ 

Ϸ ϸϴ ϶Ϲ Ϸ  ϴϸϻ ϴ ϼ ϶Ϲ ϶ ϼ ϼ ϶Ϲϸ ϶ϴ ϼ ϤϨ. 
Ϣ Ϸϴ ϼϻϴ ϼ  ϼ ϹϿ Ͻ Ͽ ϴϸϾϼ, ϴ Ͼ ϶ ϴϵ  ϼ ϴϵ ϼ  Ϲ  

ϸ ϿϺ ϴ ϻϸϴ  ϵϹϻ ϴ Ϲ Ͽ ϶ϼ  ϸϴ, ϼ ϾϿ ϼ  ϼ Ϲϸ Ϲϸϼ  
϶ ϻ Ϻ Ϲ ϴ ϼ, ϵϹ Ϲ ϼ  ϴϸϿϹϺϴ ϹϹ ϴ ϼ ϴ -ϷϼϷϼϹ ϼ Ϲ Ͼ Ϲ 

ϵ Ͽ Ϻϼ϶ϴ ϼϹ ϴϵ ϼ , ϶Ϲ ϴ  Ϲϵ ϶ϴ ϼ  [43].  
ϣ ϼ ϼϻ϶ ϸ ϶Ϲ ϼ ϹϿ - ϴϺ  ϴϵ  ϴ ϸϹϽ ϶ Ϲ  

Ϲϸ ϼ ϼϼ ϻϴϾϴϻ ϼϾ ϵ ϻϴ  Ϲϸ ϴ϶ϼ  ϸ ϸ ϼϾ   ϴϵ  ϼ 
Ϲ ϶ϼ  Ϲ ϼ ϼ  ϵ ϹϷ  ϴ ϴϾ Ϲ ϴ  ϴ Ϲ ϸϴ ( ϴ ϶ϼ  

Ϲ ϼϴϿ Ϲ ϻϴ ϼ Ϲ Ͻ ϶ϴ ϶ϵϿϼϻϼ ϶ϻ ϶ ϴ  ϴ ϴ ϴ ϶, 
ϿϹϾ ϵ ϸ ϶ϴ ϼ , ϶ ϸ Ͼ ϸ ϴ ϺϹ ϼϹ  ϼ .ϸ.).  

ϖ Ϲ ϼ ϸ ϶ Ͽ Ϲ ϼ  ϴϵ   Ϸϴ ϼϻϴ ϼϼ ϼ ϹϿ Ͻ Ͽ ϴϸϾϼ 
ϸ ϿϺ  ϵ  ϶ Ͽ Ϲ  ϿϹϸ ϼϹ ϵ Ϲ Ͽ ϴϸ Ϲ Ϲ ϼ ϼ , 

ϵϹ Ϲ ϼ϶ϴ ϼϹ ϵϹϻ ϴ  ϴϵ ϴ ϼ :   
- ϹϸϹϿϹ  Ϸ ϴ ϼ  ϴ  ϻ  ϼ ϴ ϶ϿϹ  Ϸ ϴϺϸϹ ϼϹ ϶ Ͼ Ϸ 

ϼ ; 
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- Ϸϴ ϼϻ ϶ϴ  Ϲϻϸ  ϸϿ  ϴϺ  Ϲ ϴ ϼϻ ϶ ϼ ϴ  
Ϲϸ ϶, ϸ  ϸϿ  ϴϵ ϼ , Ϲ ϴ ϾϿϴϸϼ ϶ϴ ϼ  Ͼ Ͼ ϼϽ ϼ 

ϴ Ϲ ϼϴϿ ϶; 
- ϵϹ Ϲ Ϲ  Ϲ ϵ ϸϼ Ϲ ϶Ϲ Ϲ ϼϹ ϼ ϹϿ Ͻ Ͽ ϴϸϾϼ, ϴ Ͼ ϶ 

ϴϵ , ϸ ϶ ϼ Ϲϻϸ ϶. ϘϿ  ϶Ϲ Ϲ ϼ  ϻϸϴ ϼϽ ( ϺϹ ϼϽ) ϸ ϿϺ ϴ ϵ  
϶ Ͽ Ϲ ϴ ϸϹϿ ϴ  ϶ Ϲ Ϲ ϴ  ϿϹϾ ϶ ϸϾϴ, Ϲ ϶ ϻϴ ϴ   
ϿϹϾ ϼ Ϲ Ͼ Ͻ Ϲ  ϹϾ ϼ Ϲ Ϸ  ϵ ϹϾ ϴ;   

- ϵ ϹϾ  ϴ Ϲ  Ϲ ϶ϼ ϼ Ϲϸ ϶ϴ ϼ Ϻϴ Ϲ ϼ  ϶ 
϶Ϲ ϶ϼϼ  Ϲϵ ϶ϴ ϼ ϼ ϗϢϥϦ 12.1.004-91*;  

- ϵϹ Ϲ Ϲ ϴ ϿϹϾ ϵϹϻ ϴ  ϶ ϶Ϲ ϶ϼϼ  Ϲϵ ϶ϴ ϼ ϼ ϗϢϥϦ 
12.1.013-78; 

- ϵϹ Ϲ Ϲ  ϵϿ ϸϹ ϼϹ ϴ ϼ ϴ -ϷϼϷϼϹ ϼ Ϲ Ͼϼ   ϷϿϴ  
ϸϾ , ϴ ϶ϿϹ  ϸϿ  ϸϹϽ ϶ ϹϷ  Ϲϸ ϼ ϼ . 
- ϴ ϶ϿϹ  ϻ ϴϾϼ ϵϹϻ ϴ ϼ ϶ ϶Ϲ ϶ϼϼ  ϗϢϥϦ 12.4.026-76*. 
ϖ  ϼϻϵϹϺϴ ϼϹ ϸ ϴ ϼ  Ͽϼ  ϼ ϹϿ ϴ  Ͽ ϴϸϾϴ ϸ ϿϺ ϴ 

ϵ  Ϸ ϴϺϸϹ ϴ. ϢϷ ϴϺϸϹ ϼ , ϼ Ͼϴ ϼϹ Ͼ Ϲ ϴ  ϴ ϶ Ϸ  ϸϴ 
Ͽ ϸϹϽ, ϸ ϿϺ  ϵ  ϵ ϸ ϶ϴ  ϻϴ ϼ ϼ Ͼ ϻ Ͼϴ ϼ, Ͼ ϼϸ ϴ ϼ ϼ . .
 ϢϷ ϴϺϸϹ ϼ  ϼ ϹϿ  Ͽ ϴϸ Ͼ, ϴ Ͼ ϶ ϼϻ϶ ϸ ϶ϴ 

ϼ ϹϿ - ϴϺ  ϴϵ  (϶ . . Ϲ  ϴϻϵ Ͼϼ) ϼ ϴϵ ϼ  Ϲ  ϸ ϿϺ  
϶Ϲ ϶ ϶ϴ  Ϲϵ ϶ϴ ϼ  ϗϢϥϦ 23407-78, ϗϢϥϦ 12.4.059-89.   

ϣ ϼ Ϲ  Ϸ ϴϺϸϹ ϼ , ϵϹ Ϲ ϼ϶ϴ ϼϹ ϵϹϻ ϴ Ϲ Ͽ ϶ϼ  
ϼϻ϶ ϸ ϶ϴ ϼ ϹϿ - ϴϺ  ϴϵ  ϼ Ϲ Ϲ ϶  ϼϻ϶ ϸ ϶ϴ: 

-ϻϴ ϼ Ϲ ϴ ϼϿ , Ϲϸ ϴ ϼϹ  ϴϸϹ ϼ  Ϲϸ Ϲ ϶ ϼ 
ϴ Ϲ ϼϴϿ ϶  ϶  ϶ Ϲ Ϲ ϼ , ϷϸϹ ϸ ϿϺϴϹ  Ͼ ϼ ϼ ϶ϴ  

ϼϻ϶ ϸ ϶ ;  
-϶ Ϲ Ϲ Ϲ Ͼ ϼ  ϸϿ  ϻϴ ϼ   ϴ Ϲ  ϴϸϾ ϶ ϼ Ͽ ϸϴ 

ϼϻ϶ ϸ ϶Ϲ  Ϲ Ϲ ϼϽ ϴ ϴ Ͼϴ , ϷϸϹ  ϼ   Ͼ ϼϹ;  
- Ϸ ϴϺϸϹ ϼ , Ϲϸ ϹϺϸϴ ϼϹ  Ϸ ϴ ϼ ϴ  ϴ Ͼ ϶ ϼ Ϲ ϼ ϼϽ, ϴ 

Ͼ  ϼϻ϶ ϸ  ϥϠϤ;  
- Ϸ ϴϺϸϹ ϼ , Ϲϸ ϴ ϼϹ ϴϵ ϼ   ϴϸϹ ϼ   ϶ ;  
- ϸ ϷϼϹ Ϸ ϴϺϸϹ ϼ , Ͼ ϴ  ϼ ϿϹϷϾϼϹ Ͼ ϼ  (ϸϿ  ϻϴ ϼ   

ϿϹ ϿϹ ϼ  ϼ ϿϹϾ ϶ϴ  ϴϵ ϴ  ϶ Ϲ ϴ   ϸϹϽ ϶ ϼ  
ϼϻ϶ ϸ ϶ , ϸϿ  Ϲϸ ϴ Ϲ ϼ   Ϲ Ͽ ϶ Ϸ  ϶ ϻϸϹϽ ϶ϼ  ϶ Ϸ ϼ  Ϲ ϴ , 

ϸϿ  Ϲϸ ϴ Ϲ ϼ  ϹϾ Ͽ  ϴϻϵϼ϶ϴ ϼ  ϼ ϶ϻ ϶  ϴϵ ϴ , ϸϿ  Ͼ ϼ  
ϵ ϸ ϶ϴ ϼ   ϻϴϷ ϻ Ϲ ϼ  ϼ ϸ .). 

ϢϷ ϴϺϸϹ ϼ  ϹϾ ϼ  ϼ ϼϻϷ ϴ϶Ͽϼ϶ϴ  ϸϿ  Ͼ Ͼ Ϲ  Ͽ ϶ϼϽ. 
Ϣ ϼ ϸ ϿϺ  ϵ  ϼ ϶Ϲ ϴ ϼ, ϼϷ ϸ ϼ ϸϿ  Ϸ Ͼ ϴ Ϸ  
ϼ Ͽ ϻ ϶ϴ ϼ , ϿϹϷϾϼ ϼ, ϸ ϴ  ϸ ϿϷ ϶Ϲ ϼ ϼ ϴ ϴϵϹϿ ϼ, 

ϹϾ ϼ϶ ϼ ϾϴϾ ϶ ϸ Ϲ϶ Ϲ, ϴϾ ϼ ϶ Ϲ ϶ Ϲ . 
Ϣ Ͼ Ϲ Ͽ ϴϸϾϼ ϸϿ  ϴ Ϲ ϼ  ϴ϶ ϵϼϿϹϽ Ϲ   ϶Ϲ ϸ  ϼ 

϶  Ͼ ϼϹ   ϾϿ  ϸϿ  Ͼϴ ϶ ϸ , ϴ ϿϴϷϴ  ϸϹϿ   
ϻϸϴ ϼϽ ϼ ϺϹ ϼϽ ϴ ϴ ϼϼ ϶ ϻϴ϶ϼ ϼ ϼ  Ͼϴ ϹϷ ϼϼ ϼϻ϶ ϸ ϶ϴ. 

ϘϿ  ϸϴ Ͽ ϸϹϽ ϴ Ϲ ϼ ϼ  Ϸϴ ϼϻϴ ϼϼ Ϲϸ ϴ ϼ϶ϴϹ  
ϸ ϴ  ϼϿϼ ϾϴϿϼ Ͼϴ ϶ Ϲ Ϲϸ ϶Ϲ Ͻ ϵϿϼϻ ϼ  ϶ . 

ϠϹ ϴ ϼϻϼ ϶ϴ Ϲ Ͼ ϶ϴ ϼϹ ϶ Ϲϻϸ  ϶  ϵ ϸ ϶ϴ  Ͻ ϶ , 
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ϵϹ Ϲ ϼ϶ϴ ϼ  ϶ ϻ Ϻ  Ϸ  Ͼ ϶ϴ ϼ . ϥ ϶ ϴ Ϲ ϶ ϴ ϸϿ  
϶ Ϲϻϸϴ ϴ Ϲ ϼ ϼ  ϼ ϶ Ϲϻϸϴ  ϹϹ Ͼ ϶ϴ  ϶ . 

ϘϿ  ϶ ϸϴ ϴ Ϲ  ϴϸϾ ϶ Ϲ ϼ ϼ  ϵϹ Ϲ Ϲ ϴ ϴϸϿϹϺϴ ϼ ϼ 
Ͼϴ ϼ. ϧ Ͻ ϶  Ͼ ϶ ϵϹ Ϲ ϼ϶ϴϹ  ϶ ϵ ϸ Ϲ ϼ ϵϹϻ ϴ Ϲ ϸ϶ϼϺϹ ϼϹ 

Ͽ ϸϹϽ ϼ ϴ ϴ. 
Ϭϼ ϼ ϴ ϹϻϺϹϽ ϴ ϼ ϸ Ϸ ϶Ϲ ϶ Ϲ  Ϸϴϵϴ ϼ ϴ  ϼ Ϲ Ϲ  

ϴ  Ϲϸ ϶, Ϲ Ϲ Ϲ ϴϹ  Ϸ ϻ ϶ ϼ ϼ Ϲ ϼ϶ ϼ ϸ϶ϼϺϹ ϼ   
Ϲ  ϶ Ϲ  Ϲ Ϲ϶ ϻ Ͼ. Ϧ ϴ  ϼ Ϲ  ϼ ϼ  1,5 . 

ϖϸ Ͽ  Ϲϻϸ ϶ ϴ ϶ϿϹ  ϸ Ϻ Ϲ ϻ ϴϾϼ  ϥϦϕ 1140 «ϛ ϴϾϼ 
ϸ Ϻ Ϲ. Ϣϵ ϼϹ Ϲ ϼ Ϲ ϾϼϹ Ͽ ϶ϼ » [43]. 

ϖ Ϲ Ϲ ϶ Ϲ  Ͼ ϼϿϼ ϼ Ͽ Ͻ ϶ϼϸϼ ϼ Ϲ ϴ ϸ϶ϼϺϹ ϼ  
Ͽ ϸϹϽ, ϴ ϴϾϺϹ Ϲ ϴ ϼϻ϶ ϸ ϶ϴ ϴϵ  ϼ ϸ϶ϼϺϹ ϼ  ϴ ϴ ϶Ϲ Ϲ  

ϷϿϴ  ϥϡϼϣ 23-05-95 «ϙ Ϲ ϶Ϲ Ϲ ϼ ϼ Ͼ ϶Ϲ Ϲ ϶Ϲ Ϲ ϼϹ» [15]. 
ϘϿ  ϸ϶ϼϺϹ ϼ  ϴ  Ϲϸ ϶  Ϲ ϼ ϼϼ Ϸϴ ϼϻϴ ϼϼ 

ϴϻ ϴϵ ϴ  ϼ ϴ ϶ϿϹ  ϴ ϶ϼϸ  Ϲ ϴ , ϶  ϼ ϿϹ Ϲ Ϲϸ ϶ Ϲϻϸ  ϴ 
Ϲ ϼ ϼ  Ϲ  ϸ϶ϼϺϹ ϼ . ϘϿ  Ϲ Ϲ Ϲ Ϲ ϼ  Ϸ ϻ ϶ ϶ Ϸϴ ϼϻϴ ϼϼ 
ϴϻ ϴϵ ϴ  ϴ - Ϲ Ͽ Ϸϼ Ϲ ϾϼϹ Ϲ . 

ϥϾ  ϸ϶ϼϺϹ ϼ  ϴ  Ϲϸ ϶  Ϲ ϼ ϼϼ ϼ ϹϿ Ͻ 
Ͽ ϴϸϾϼ, ϶ ϼϻ϶ ϸ ϶Ϲ  ϼ ϸ Ϸϼ  Ϲ Ϲ ϼ  ϴ ϶ϿϹ ϴ ϼϾϴϻ  
Ͼ ϶ ϸϼ ϹϿ  Ϸϴ ϼϻϴ ϼϼ ϶ ϻϴ϶ϼ ϼ ϼ  ϶ϼϸϴ ϼ ϼ ϴ ϴ ϴ, 

ϼ  ϴ  ϹϽ, ϺϹ ϼ Ϲ ϼ ϼϼ, ϼ Ϲ ϼ϶ ϼ 
ϸ϶ϼϺϹ ϼ  ϴ ϴ ϼ ϸ Ϸϼ  Ͽ ϶ϼϽ. 

 

7.2       
 

 
Ϡϴ Ϲ ϼϴϿ  (Ͼ Ͼ ϼϼ) ϿϹϸ Ϲ  ϴϻ Ϲ ϴ  ϶ ϶Ϲ ϶ϼϼ  

Ϲϵ ϶ϴ ϼ ϼ ϴ ϼ   ϼ ϴ϶ϼϿ ϼ ϹϺ ϴ ϿϹ϶  ϴ϶ϼϿ  ϴ Ϲ 
ϸϴ ϴ ϶ ϶ Ϲ  Ͽ ϴϸϾϴ , ϼ ϼ ϴ  Ϲ  ϼ϶ 

ϴ ϼϻ϶ Ͽ Ϸ  Ϲ Ϲ ϼ , ϴϸϾϼ, ϴ ϼ  ϼ ϴ Ͼϴ ϶ϴ ϼ  
ϾϿϴϸϼ Ϲ  ϴ Ϲ ϼϴϿ ϶. 

Ϡϴ Ϲ ϼϴϿ , ϼϻϸϹϿϼ , Ͼ Ͼ ϼϼ ϼ ϵ ϸ ϶ϴ ϼϹ ϼ ϾϿϴϸϼ ϶ϴ ϼϼ 
ϴ ϼ ϹϿ Ͻ Ͽ ϴϸϾϹ ϼ ϴϵ ϼ  Ϲ ϴ  ϸ ϿϺ  ϾϿϴϸ ϶ϴ  
ϿϹϸ ϼ  ϵ ϴϻ : 

Ͼϼ ϼ  ϶ ϴϾϹ ϴ  ϴ ϸϸ ϴ  - Ϲ ϵ ϿϹϹ Ϲ  ϶ ϸ϶ϴ ϴ, ϶ Ͼ ϹϽ Ϲ ϴ  
- ϶ ϸϼ  , ϵϹϻ Ͼ ϹϽ Ϲ ϶ - ϶ Ͻ Ϲ ϵ ϿϹϹ 1,7 ;  

ϸϴ Ϲ Ϲ ϵϿ Ͼϼ ϼ ϵϿ Ͼϼ Ϲ  ϸ϶ϴϿ ϶ - ϶ ϴϵϹϿ  ϶ Ͻ Ϲ 
ϵ ϿϹϹ 2,6  ϴ ϸϾϿϴϸϾϴ  ϼ  ϾϿϴϸϾϴ ϼ; 

Ͽϼ  Ϲ ϹϾ ϼϽ - ϶ ϴϵϹϿ  ϶ Ͻ Ϲ ϵ ϿϹϹ 2,5  ϴ ϸϾϿϴϸϾϴ  ϼ 
 ϾϿϴϸϾϴ ϼ; 

ϠϹϺϸ  ϴϵϹϿ ϼ ( ϹϿϿϴϺϴ ϼ) ϴ ϾϿϴϸϴ  ϸ ϿϺ  ϵ  
Ϲϸ Ϲ  ϸ  ϼ ϼ Ͻ Ϲ Ϲ ϹϹ 1  ϼ Ϲϻϸ , ϼ ϼ ϴ Ͼ  

ϻϴ϶ϼ ϼ   Ϸϴϵϴ ϼ ϶ ϴ  Ϲϸ ϶ ϼ Ϸ ϻ - ϴϻϷ ϻ  
Ϲ ϴ ϼϻ ϶, ϵ Ͽ Ϻϼ϶ϴ ϼ  ϾϿϴϸ. 



 

[66] 

 

ϣ ϼ Ͽ  ( ϼ ϴ ) ϴ Ϲ ϼϴϿ  ϼ ϼϻϸϹϿϼ  Ͼ ϻϴϵ ϴ , ϸϹ Ϲ϶  ϼ 
ϿϹ Ϲ ϴ  ϶ Ϲ Ϲ  ϼ Ͼϴ ϼ ϴϿ  ϺϹ ϼϽ Ϲ ϸ ϾϴϹ . 

 
7.3    -   
 
ϣϿ ϴϸϾϼ ϸϿ  Ϸ ϻ  ϼ ϴϻϷ ϻ  ϴϵ  ϸ ϿϺ  ϵ  

Ͽϴ ϼ ϶ϴ  ϼ ϼ Ϲ  ϾϿ  Ϲ ϵ ϿϹϹ 5°, ϴ ϼ  ϴϻ Ϲ  ϼ Ͼ ϼϹ - 
϶Ϲ ϶ ϶ϴ  ϹϾ  ϼϻ϶ ϸ ϶ϴ ϴϵ . ϖ ϶Ϲ ϶ ϼ  Ϲ ϴ  

Ϲ ϵ ϸϼ  ϴ ϶ϼ  ϴϸ ϼ ϼ: "ϖ Ϲϻϸ", "ϖ Ϲϻϸ", "Ϥϴϻ϶ " ϼ ϸ .  
ϥ Ͼϼ ϼ ϸ Ϲ  ϶ ϻϼ ϹϹ ϶ Ϲ  ϸ ϿϺ  ϼ ϴ   Ͽ ϸϴ ϼ ϹϷϴ ϼ 
ϴ  Ϲ Ͼ  ϼϿϼ ϿϴϾ . 
Ϙ϶ϼϺϹ ϼϹ ϴ϶ ϵϼϿϹϽ ϴ ϼϻ϶ ϸ ϶Ϲ Ͻ Ϲ ϼ ϼϼ, Ϸ ϻ -

ϴϻϷ ϻ  Ͽ ϴϸϾϴ  ϼ ϸ Ϲϻϸ   Ͼ ϼ  ϸ ϿϺ  ϹϷ Ͽϼ ϶ϴ  
ϵ Ϲ ϼ ϼ ϸ Ϻ ϼ ϻ ϴϾϴ ϼ ϼ Ͼϴϻϴ ϹϿ ϼ. 

ϣ ϼ ϴϻ Ϲ Ϲ ϼϼ ϴ϶ ϵϼϿϹϽ ϴ Ϸ ϻ - ϴϻϷ ϻ  Ͽ ϴϸϾϴ  
ϴ ϼϹ ϹϺϸ  ϴ϶ ϵϼϿ ϼ, ϼ ϼ ϸ Ϸ ϻϴ ϸ Ϸ  (϶ ϷϿ ϵϼ ), 

ϸ ϿϺ  ϵ  Ϲ Ϲ ϹϹ 1 , ϴ ϹϺϸ  ϴ϶ ϵϼϿ ϼ, ϼ ϼ ϸ  (  
), - Ϲ Ϲ ϹϹ 1,5 . 

ϣ ϼ ϶ Ͽ Ϲ ϼϼ Ϸ ϻ - ϴϻϷ ϻ  ϴϵ  Ϲ ϵ ϸϼ  
ϵϿ ϸϴ  Ϲϵ ϶ϴ ϼ  ϻϴϾ ϸϴ ϹϿ ϶ϴ  ϹϸϹϿ  ϴ  Ϲ Ϲ Ͼϼ 
ϺϹ ϹϽ ϼ ϸ ϾϹ ϴϵ ϼϾ ϶ Ͼ ϶ Ͽ Ϲ ϼ  ϼ  ϴϵ . 

Ϣ ϶Ϲ Ϲ  Ϲ Ϲ ϼϽ ϼ Ͽ ϴϸ Ͼ, ϷϸϹ ϼϻ϶ ϸ  Ϸ ϻ -
ϴϻϷ ϻ Ϲ ϴϵ , ϸ ϿϺ ϴ ϶Ϲ ϶ ϶ϴ  Ϲϵ ϶ϴ ϼ  ϴ ϼ ϴϿ  
ϴ ϸϴ ϶. 

ϣ Ϸ ϻ - ϴϻϷ ϻ Ϲ ϴϵ  ϸ ϿϺ  ϶ Ͽ , ϾϴϾ ϴ϶ϼϿ , 
Ϲ ϴ ϼϻϼ ϶ϴ  ϵ  ϼ ϼ ϸ Ϲ - ϴ Ϸ  
ϵ ϸ ϶ϴ ϼ  ϼ ϸ Ͼ ϶ ϸ ϶  Ͽϼ ϴ, ϴϻ ϴ Ϲ Ϸ  ϼϾϴϻ  

Ͼ ϶ ϸϼ ϹϿ  Ϸϴ ϼϻϴ ϼϼ, ϶Ϲ ϶Ϲ Ϸ  ϻϴ ϵϹϻ ϴ Ϲ ϼϻ϶ ϸ ϶  ϴϵ  
Ͼ ϴ ϴ ϼ. 

Ϣ ϶Ϲ ϶Ϲ Ͻ ϻϴ ϼϻ϶ ϸ ϶  Ϸ ϻ - ϴϻϷ ϻ  ϴϵ  ϵ ϻϴ  
϶Ϲ ϼ  ϼ ϴ϶  Ϸ ϻ ϸ Ϲ  Ϲ ϴ ϼϻ ϶, ϴϾϹϿϴϺϴ, 

ϼ ϵϿϹ ϼϽ, ϸ ϹϽ ϼ ϹϷ  Ϸ ϻ - ϴϻϷ ϻ Ϸ  ϼ ϶Ϲ ϴ , 
ϴ ϴϾϺϹ ϴϻ ϼ  ϴϵ ϼϾϴ  ϼ  ϵ ϻϴ ϼ, ϿϹϸ ϶ϴ ϹϿ  
϶ Ͽ Ϲ ϼ  Ϲ ϴ ϼϽ, ϻ ϴ Ϲ ϼϹ ϸϴ϶ϴϹ  ϼϷ ϴϿ ϶ ϼ ϶ Ͻ ϶ϴ ϴ Ϲ ϼϴϿϴ, 

ϸϴ Ϸ  Ͼ Ϸ ϻϾϹ ( ϴϻϷ ϻϾϹ). 
ϠϹ ϴ ϼϻϼ ϶ϴ Ͻ ϵ Ϸ ϻ - ϴϻϷ ϻ  ϴϵ  ϶Ͽ Ϲ  

ϵ ϻϴ ϹϿ  ϸϿ  Ϸ ϻ ϶ ϶Ϲ  ϵ ϿϹϹ 50 ϾϷ, ϴ ϴϾϺϹ ϼ ϸ Ϲ Ϲ Ϸ ϻ ϶ ϴ 
϶  ϵ ϿϹϹ 2 . 

ϖ Ϲ ϴ  ϼϻ϶ ϸ ϶ϴ Ϸ ϻ - ϴϻϷ ϻ  ϴϵ  ϼ ϶ ϻ Ϲ ϴϵ  
Ϸ ϻ ϸ Ϲ  ϴ ϼ  ϻϴ Ϲ ϴϹ  ϴ ϺϸϹ ϼϹ Ͽϼ , Ϲ ϼ Ϲ ϼ  

Ϲ Ϲϸ ϶Ϲ Ϸ  Ϲ ϼ  Ͼ ϼ  ϴϵ ϴ . 
ϣϹ Ϲϸ Ϸ ϻϾ Ͻ ϼϿϼ ϴϻϷ ϻϾ Ͻ ϴ ϹϿϹϽ, ϵϿ Ͼ ϶ ϼ ϸ Ϸϼ  ϵ  

ϺϹϿϹϻ ϵϹ  Ͼ Ͼ ϼϽ ϴϺ Ϲ Ϲ Ͽϼ ϸ ϿϺ  ϵ  Ϲ , 
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ϼ Ϲ   ϴ ϶ ϴ ϼϿϼ ϵϹ ϴ ϼ ϼ Ϲ ϵ ϸϼ ϼ ϶ ϴ϶ϿϹ  ϵϹϻ 
϶ ϹϺϸϹ ϼ  Ͼ Ͼ ϼϼ. 

ϣ Ϸ ϻ - ϴϻϷ ϻ Ϲ ϴϵ  ϼ Ϲ Ϲ Ϲ Ϲ ϼϹ ϴ  Ϸ ϻ ϶ 
ϿϹϸ Ϲ  ϼϻ϶ ϸϼ  ϶ Ϲ ϼϴϿ  ϶ϹϸϹ  Ϲ ϴ  ϼ ϴϿϼ ϼϼ ϸϴ   

ϾϿϴ Ϲ ϴ ϼ ϷϿϴ  Ϸ ϸϴ ϶Ϲ  ϴ ϸϴ ϴ  ϼ Ͼϴϻϴ ϼϽ 
ϴ϶ϼ ϹϿ  Ϸ ϻϴ  ϵϿ ϸϹ ϼ  Ϲ  ϵϹϻ ϴ ϼ. 
 
7.4  .   
 
ϛϹ Ͽ Ϲ ϴϵ  ( ϴϻ ϴϵ Ͼϴ ϴ ϹϽ, Ͼ Ͽ ϶ϴ ϶, ϸϷ ϶Ͼϴ  ϸϿ  

) ϿϹϸ Ϲ  ϶ Ͽ  Ͽ Ͼ   ϶Ϲ ϺϸϹ  Ϲ ϹϺϴ , ϶ Ͼ  
ϸ ϿϺ  ϵ  Ͼϴϻϴ  ϶ Ϲ ϸϻϹ Ϲ ϺϹ ϼ , ϴ Ͽ ϺϹ Ϲ ϶ϸ Ͽ  

ϴ  Ͽϼ ϼϼ ϶ ϻϼ ϼϿϼ Ϲ Ϲ ϹϾϴ ϼϹ ϹϹ ϶ ϹϸϹϿϴ  ϴϵ ϹϽ ϻ . ϣ ϼ 
ϼϵϿϼϺϹ ϼϼ Ͼ Ͽϼ ϼ  ϸϻϹ  Ͼ ϼϾϴ ϼϽ ϻϹ Ͽ Ϲ ϴϵ  ϸ ϿϺ  

϶ Ͽ  ϸ ϴϵϿ ϸϹ ϼϹ  ϼϻ϶ ϸϼ ϹϿ  ϴϵ  ϼϿϼ ϴ Ϲ ϴ, ϴ ϶ 
ϴ Ͻ ϻ Ϲ ϸϹϽ ϶ ϼ  ϸϻϹ  Ͼ ϼϾϴ ϼϽ - ϸ ϴϵϿ ϸϹ ϼϹ  

Ϲϸ ϴ϶ϼ ϹϿϹϽ Ϸϴ ϼϻϴ ϼϽ, Ͼ Ͽ ϴ ϼ ϼ  ϼ ϺϹ ϼ . 
Ϧ Ϲϵ ϶ϴ ϼ  ϵϹϻ ϴ ϼ Ϲ Ϲϸ ϴ ϴϿ  ϴϵ : 
1. ϣ Ͽ ϼ  ϻϴϸϴ ϼϹ ϴ ϶ Ͽ Ϲ ϼϹ ϴϵ   ϵ ϼϷϴϸϼ ϴ ϼϿϼ 

Ͼ ϶ ϸϼ ϹϿ . 
2. ϣ ϸϷ ϶ϼ  ϼ ϸ ϵ ϴ  ϼ Ϲ  ϼ Ϲ Ͽ Ϸϼ Ϲ Ͼ  ϴ Ͼ , 

Ϲ ϵ ϸϼ Ϲ ϼ ϶ Ͽ Ϲ ϼϼ ϴϵ , ϶Ϲ ϼ  ϼ  ϼ ϴ϶  ϼ 
϶Ϲ ϶ϼϹ Ϲϵ ϶ϴ ϼ  ϵϹϻ ϴ ϼ. 

3. ϡϴϸϹ  Ͼϴ Ͼ , Ϲ ϸϹϺϸ  ϼ Ϲ ϵ ϶  ϴ ϶ϿϹ Ϸ  ϵ ϴϻ ϴ. 
ϣ ϸϷ ϶ϼ  Ϲ ϼϴϿ Ͻ  ( ϼ ϴϵ Ϲ ϶ Ͼ Ͽ ϶ϴ ϴ ), ϶ϼϵ ϻϴ ϼ Ϲ 

Ϲ ϴ Ͼϼ ϼ ϻϴ ϼ Ϲ Ͼϼ - ϼ ϿϹ ϼϼ Ϸ ϴ   ϵ Ͻ Ϸ  
Ͽ Ͼϴ ϼ ϴϵ Ϲ  ϸ Ϸϼ  Ϲ϶ ϼ Ϲ . 

4. ϣ ϶Ϲ ϼ  ϴϵ ϹϹ Ϲ  ϼ ϸ ϸ  Ͼ Ϲ  ϴ ϶Ϲ ϶ϼϹ 
Ϲϵ ϶ϴ ϼ  ϵϹϻ ϴ ϼ. 

5. ϣ Ͻ ϼ ϼ Ͼ ϴϺ ϴ ϴϵ Ϲ  Ϲ Ϲ  Ϲ  Ϲ ϼ ϼϾϼ 
϶ Ͽ Ϲ  ϴϵ . 

Ϧ Ϲϵ ϶ϴ ϼ  ϵϹϻ ϴ ϼ ϶  ϶ Ϲ  ϴϵ : 
1. Ϭ , Ͼ Ͽ ϶ϴ , ϴ Ϲϼ, , ϴϻ ϴϵϴ ϶ϴϹ Ϲ ϶ Ϲ ϴ  

ϸ϶ϼϺϹ ϼ  ϴ ϴ ϼ Ϲ Ϲ ϸ ϶, ϸ ϿϺ  Ϸ ϴϺϸϴ  ϼ ϴ ϼ  
Ϲϸ Ϲϸϼ ϹϿ ϼ ϴϸ ϼ ϼ, ϴ ϶ Ϲ ϶ Ϲ  -  ϼϷ ϴϿ  
϶Ϲ Ϲ ϼϹ . ϣ ϸ ϸ  Ϲ Ϲϻ ϴ Ϲϼ ϸ ϿϺ  ϵ  ϵ ϸ ϶ϴ  Ͼϴ ϼ  

Ϲ ϼϿϴ ϼ. 
2. ϖ  ϶ Ϲ  ϴϵ  Ͼ ϶ ϸϼ ϹϿ  ϼϿϼ ϵ ϼϷϴϸϼ  ϵ ϻϴ   

϶Ϲ ϼ ϴϵϿ ϸϹ ϼϹ ϻϴ ϼϹ  Ͼ ϶ Ͼ Ͽ ϶ϴ ϶, ϼ ϼ ϴ  ϶ 
Ϲ ϵ ϸϼ  Ͽ ϴ  Ϲ  ϸϿ  Ϲϸ ϶ ϴ Ϲ ϼ  ϴ ϼϻ϶ Ͽ  ϵ϶ϴϿ ϶. 

3. ϣ ϼ ϼ Ͽ ϻ ϶ϴ ϼϼ ϻϹ Ͽ  ϴ ϼ  ϸϿ  ϴϻ ϴϵ Ͼϼ Ϸ ϴ 
ϴϵ ϼϾϴ  ϻϴ Ϲ ϴϹ  ϴ ϸϼ  ϼϿϼ ϶ Ͽ  ϾϴϾϼϹ-Ͽϼϵ  ϴϵ  ϶ ϻ Ϲ 

ϸϹϽ ϶ϼ  Ͼ Ͼϴ϶ϴ ϴ ϴ ϴ ϼϼ Ϲ ϹϹ 10   Ϲ ϴ ϸϹϽ ϶ϼ  ϹϷ  Ͼ ϶ ϴ. 
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Ϣ ϼ ϴ  Ͼ ϶   ϴϿϼ ϹϷ  Ϸ ϴ Ϲ ϵ ϸϼ  Ͽ Ͼ  ϼ Ϲ  
Ͽ ϺϹ ϼϼ Ͼ ϶ ϴ. 

4. ϣ Ϸ ϻϾϴ Ϸ ϴ ϶ ϴ϶ ϴ ϶ϴϿ  ϸ ϿϺ ϴ Ϲ ϶Ͽ   
 ϻϴϸ ϹϷ  ϼϿϼ ϵ Ͼ ϶ Ϸ  ϵ ϴ. 

5. ϛϴ Ϲ ϴϹ  ϴ ϺϸϹ ϼϹ Ͽ ϸϹϽ ϹϺϸ  ϻϹ ϿϹ Ͻ Ͻ ϴ ϼ Ͻ ϼ 
ϴ  Ϲϸ ϶ . 

6. Ϥϴϻϵ Ͼ  Ͼ Ϲ ϿϹ ϼϽ Ϲ Ͼ ϶ ϶ Ϲ Ͼϴ , Ͼ Ͽ ϶ϴ ϴ  ϼ ϴ Ϲ  
ϿϹϸ Ϲ  ϼϻ϶ ϸϼ  ϶ ϴ ϴ϶ϿϹ ϼϼ ϼϻ  ϶϶Ϲ   Ϲ Ϲ ϻϴ Ͼϼ ϴ Ϲϼ ϼϿϼ 

Ͼ Ͽ ϶ϴ ϴ Ϸ . 
 
7.5     
 
ϣ ϼ ϼϻ϶ ϸ ϶Ϲ ϿϹϾ ϶ϴ  ϼ Ϸϴϻ Ͽϴ Ϲ  ϴϵ  

Ϲ ϵ ϸϼ  ϶ Ͽ  Ϲϵ ϶ϴ ϼ  [43], ϣϣϕ 01-03  18.06.03 №313. 
ϱϿϹϾ ϶ϴ ϼϾϼ ϸ ϿϺ  ϼ Ϲ  Ϸ   ϿϹϾ ϵϹϻ ϴ ϼ Ϲ 

Ϲ ϹϹ II . 
ϠϹ ϴ ϼϻ϶ ϸ ϶ϴ ϿϹϾ ϶ϴ  ϼ Ϸϴϻ Ͽϴ Ϲ  ϴϵ  ϴ 

ϸϴ , ϴ ϴϾϺϹ ϴ ϼϺϹ ϴ Ͽ ϺϹ  ϴ  ( ϼ ϶ϼϼ 
Ϲ Ϸ ϴϹ Ϸ  ϻϴ ϼ Ϸ  ϴ ϼϿϴ ϼϿϼ ϴ ϼϿϴ, ϻϴ ϼ Ϲ Ϸ  Ϲ Ϸ ϴϹ  
ϴ Ϲ ϼϴϿ ) ϸ ϿϺ  ϵ  ϶ ϵ ϺϸϹ   Ϸ ϴϹ  ϴ Ϲ ϼϴϿ ϶ ϶ ϴϸϼ Ϲ 
Ϲ Ϲ ϹϹ 5 , ϴ  ϶ϻ ϶ ϴ  ϴ Ϲ ϼϴϿ ϶ ϼ ϵ ϸ ϶ϴ ϼ  

(Ϸϴϻ ϷϹ Ϲ ϴ ϶, Ϸϴϻ ϶  ϵϴϿϿ ϶ ϼ . .) - Ϲ Ϲ ϹϹ 10 . 
ϣ ϼϻ϶ ϸϼ  ϶ϴ Ͼ , ϹϻϾ  ϼ ϴϷ Ϲ϶ Ͼ  Ͽϴ Ϲ Ϲ  ϴ ϴ ϴ ϶, 

ϸ ϶ ϼ ϵ ϶ ϸ ϶, ϸϹ Ϻϴ ϼ  ϸ ϸϴ϶ϿϹ ϼϹ  Ͽ ϵ Ϲ ϺϼϸϾ ϼ ϼϿϼ 
Ϸϴϻ , ϻϴ Ͽ Ϲ  Ϸ ϼ ϼ ϼϿϼ ϶ Ϲϸ ϼ ϶Ϲ Ϲ ϶ϴ ϼ ϼϿϼ ϼ  Ͼ 
ϿϹϾ Ϲ ϼ Ϲ Ͼϼ  Ͻ ϶ϴ , Ϲ ϸ ϾϴϹ  ϵϹϻ ϷϿϴ ϶ϴ ϼ   
Ͼ Ͽ ϴ ϼ ϹϽ Ϸϴ ϼϻϴ ϼϹϽ Ϲ ϼ ϼϽ  ϵϹ Ϲ Ϲ ϼ  ϵϹϻ ϴ ϼ 

ϼ ϵϹϻ ϴ ϸϴ-ϸ Ͼϴ. 
ϘϿ  ϸ Ϸ ϶ Ͻ ϶ϴ Ͼϼ Ϲ ϵ ϸϼ  ϼ Ϲ  ϼϻ Ͽϼ ϶ϴ Ϲ ϷϼϵϾϼϹ 

ϾϴϵϹϿϼ, ϴ ϼ ϴ Ϲ ϴ ϴϸϹϺ  ϴϵ  ϼ ϴϾ ϼ ϴϿ  ϿϹϾ ϼ Ϲ Ͼϼ  
ϴϷ ϻϾϴ   Ϲ  ϸ ϿϺϼ ϹϿ ϼ ϼϾϿϴ ϶ϴ Ͼϼ. 

 ϣ ϼ ϾϿϴϸϾϹ ϼϿϼ Ϲ Ϲ Ϲ Ϲ ϼϼ ϶ϴ  ϶ ϸ ϶ Ϲ ϵ ϸϼ  
ϼ ϼ ϴ  Ϲ  ϼ϶ ϶ ϹϺϸϹ ϼ  ϼ  ϼϻ Ͽ ϼϼ ϼ ϼϾ ϶Ϲ ϼ   

϶ ϸ Ͻ, ϴ Ͽ , ϴϿ ϼ Ͼϴ ϴ ϴ ϼ ϼ Ϸ ϼ ϼ ϵ ϶ ϸϴ ϼ. Ϥϴ ϼϹ 
 ϶ϴ  ϶ ϸ ϶ ϸ  Ϸ ϼ  ϵ ϶ ϸ ϶ ϼ ϵϴϿϿ ϶  Ͼϼ Ͽ ϸ  

ϸ ϿϺ  ϵ  Ϲ Ϲ ϹϹ 0,5 , ϴ  Ϸ ϼ ϼ Ϸϴϻϴ ϼ - Ϲ Ϲ ϹϹ 1 . 
 Ϥϴϵ ϼϹ Ϲ ϴ ϶ϴ ϼϾ ϶ ϶ Ϲ Ϲ ϼϼ ϼ ϶ϴ ϾϹ Ͼ Ͻ ϸ Ϸ Ͻ 

ϸ ϿϺ  ϵ  ϸϹϿϹ   ϹϺ  ϴϵ ϼ  Ϲ  ϼ ϸ ϶ Ϲ Ϸ ϴϹ ϼ 
Ͼ ϴ ϴ ϼ ( ϼ ϴ ϼ, ϼ ϴ ϼ) ϶ Ͻ Ϲ Ϲ ϹϹ 1,8 . 

ϠϹ ϴ ϼϻ϶ ϸ ϶ϴ ϶ϴ  ϴϵ  ϶ Ϲ  ϶ϴ  
϶ ϸ ϿϺ  ϹϸϹϿ  ϼ Ϲ  ϴϻ Ϲ Ϲ ϼϹ  Ͼ ϶ ϸϼ ϹϿ  ϼϿϼ 

Ϲ ϼϴϿϼ ϴ, ϶Ϲ ϴ ϹϷ  ϻϴ Ϻϴ  ϵϹϻ ϴ .  
ϠϹ ϴ ϼϻ϶ ϸ ϶ϴ ϶ϴ  ϴϵ  ϸ ϿϺ  ϵ  ϵϹ Ϲ Ϲ  

Ϲϸ ϶ϴ ϼ Ϻϴ Ϲ ϼ . 
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ϱϿϹϾ ϶ϴ ϴ  ϴ ϶Ͼϴ ( Ϲ ϵ ϴϻ ϶ϴ ϹϿ , ϶ϴ Ͻ 
ϴ ϴ  ϼ . .) ϸ ϿϺ ϴ ϼ Ϲϸϼ  Ͼ ϼ ϼϾ  ϼ ϴ ϼ  Ϲ Ϲϻ 
ϵϼϿ ϼϾ ϼ Ϲϸ ϴ ϼ ϹϿϼ ϼϿϼ ϴ϶ ϴ ϼ Ϲ ϾϼϽ ϶ ϾϿ ϴ ϹϿ , ϴ ϼ 

ϴ ϺϹ ϼϼ Ͽ Ϸ  ϸϴ ϵ ϿϹϹ 70 ϖ ϸ ϿϺ  ϼ Ϲ  ϴ϶ ϴ ϼ Ϲ Ͼ Ϲ 
ϾϿ Ϲ ϼϹ ϶ϴ Ϸ  ϴ ϴ ϴ. 

ϛϴ Ϲ ϴϹ  ϼ Ͽ ϻ ϶ϴ  ϶ ϸϴ Ϲ ϼ ϻϴϻϹ ϿϹ ϼ , ϵ  ϴ ϼ ϴ -
Ϲ ϼ Ϲ Ͼϼ  Ϲ ϹϽ (϶ ϸ ϶ ϸ, Ϸϴϻ ϶ ϸ ϼ ϸ .), Ϲ ϴϿϿϼ Ϲ ϾϼϹ 

Ͼ Ͼ ϼϼ ϻϸϴ ϼϽ, Ϲ Ͽ Ϸϼ Ϲ Ͼ Ϲ ϵ ϸ ϶ϴ ϼϹ ϶ Ͼϴ Ϲ ϶Ϲ ϵ ϴ Ϸ  
϶ ϸϴ ϿϹϾ ϶ϴ Ͼϼ. 

 
7.6      
 
ϡϴ ϴ ϾϹ (ϻϴ ϶ϴ ϾϹ), ϷϸϹ ϶Ϲϸ  ϴϺ Ϲ ϴϵ , Ϲ ϶ Ͽ  

ϸ ϷϼϹ ϴϵ . 
ϣ ϼ ϶ ϻ϶ϹϸϹ ϼϼ ϻϸϴ ϼϽ ϼ ϺϹ ϼϽ ϻϴ Ϲ ϴϹ  ϶ Ͽ Ϲ ϼϹ ϴϵ , 

϶ ϻϴ   ϴ ϺϸϹ ϼϹ  Ͽ ϸϹϽ ϶ ϸ Ͻ ϻϴ ϶ϴ ϾϹ ( ϴ ϾϹ) ϴ ϴϺϴ  
( ϴ ), ϴϸ Ͼ ϼ ϼϻ϶ ϸϼ  Ϲ Ϲ Ϲ Ϲ ϼϹ, ϴ ϶Ͼϴ ϼ ϶ Ϲ Ϲ Ϲ 
ϻϴϾ Ϲ ϿϹ ϼϹ ϿϹ Ϲ ϶ ϵ  Ͼ Ͼ ϼϽ ϼ ϵ ϸ ϶ϴ ϼ . 

Ϡ ϴϺ Ͼ Ͼ ϼϽ ϾϴϺϸ Ϸ  ϶ ϹϿϹϺϴ ϹϷ  ϴϺϴ  ϻϸϴ ϼ  
ϼϻ϶ ϸϼ  ϿϹ ϻϴϾ Ϲ ϿϹ ϼ  ϶ Ϲ  ϴ ϶ϿϹ  ϴϺ  ϿϹ Ϲ ϶ 

 ϹϾ  ϼ ϸ ϼϺϹ ϼ  ϵϹ  ( ϴ ϶ ) Ͼ ϶ Ϲ ϼ  Ͼ Ͼ ϼϽ 
ϼ, Ͼϴϻϴ Ͻ ϶ ϣϣP. 

ϢϾ ϴ Ͼϴ ϼ ϴ ϼϾ ϻϼ ϴ  ϻϴ ϼ ϴ Ͼ Ͼ ϼϽ ϼ ϵ ϸ ϶ϴ ϼ  
ϼϻ϶ ϸϼ   ϸ  ϼ  ϸ Ϲ ϴ ϴ ϹϾ  Ϲ Ͼ . ϣ ϿϹ ϸ Ϲ ϴ 
ϼϻ϶ ϸϼ  Ͼ ϴ Ͼϴ ϼ ϴ ϼϾ ϻϼ ϴ  ϻϴ ϼ ϴ Ͽ Ͼ  ϶ Ϲ ϴ  Ͼ ϶ ϼ 

Ϲϸϼ Ϲ ϼϽ Ͼ Ͼ ϼϽ. 
Ϡ ϴϺ ϿϹ ϼ  ϴ ϹϽ ϼ Ͽ ϴϸ Ͼ ϻϸϴ ϼϽ Ϲ ϶Ͽ Ϲ  

ϸ ϶ Ϲ Ϲ   ϴϺ  Ͼ Ͼ ϼϽ ϻϸϴ ϼ . ϡϴ ϼ ϶ϴ  
ϿϹ ϼ  ϴ ϴ  Ϲϻϴ ϹϸϿϼ ϹϿ  ϴ ϴ϶Ͽϼ϶ϴ  Ϸ ϴϺϸϹ ϼ . 

ϖ Ϲ Ϲ ϴϺϴ Ͼ Ͼ ϼϽ ϻϸϴ ϼϽ ϼϿϼ ϺϹ ϼϽ ϴϺ ϼϾϼ 
ϴ ϸ  ϴ ϴ ϹϹ ϴ ϶ϿϹ  ϼ ϴϸϹϺ  ϻϴϾ Ϲ ϿϹ  Ͼ Ͼ ϼ  ϼ 
Ϲϸ ϶ϴ  ϸ ϴ ϼ϶ϴ ϼ . 

ϡϴ϶Ϲ Ϲ ϴϺ Ϲ Ͽ ϴϸϾϼ, ϿϹ ϼ  ϼ ϸ ϷϼϹ ϼ ϵϿϹ ϼ , 
Ϲ ϵ ϸϼ Ϲ ϸϿ  ϴϵ  ϴϺ ϼϾ ϶ ϴ ϶ Ϲ, ϴ ϴ϶Ͽϼ϶ϴ  ϴ 

ϼ Ϲ  Ͼ Ͼ ϼ  ϸ  ϼ  ϸ Ϲ ϴ. 
ϘϿ  Ϲ Ϲ ϸϴ ϴϺ ϼϾ ϶  ϸ Ͻ Ͼ Ͼ ϼϼ ϴ ϸ Ϸ  

ϼ Ϲ  ϿϹ ϼ , Ϲ Ϲ ϸ Ϲ ϼϾϼ ϼ ϴ , ϼ Ϲ ϼϹ Ϸ ϴϺϸϹ ϼ . 
ϡϴ϶Ϲ Ϲ Ϲ ϴϿϿϼ Ϲ ϾϼϹ ϿϹ ϼ  ϶ Ͻ 5  ϸ ϶ϿϹ ϶  

Ϲϵ ϶ϴ ϼ  ϥϡϼϣ 12-03 ϼ Ϸ ϴϺϸϹ  Ϲ ϴϿϿϼ Ϲ Ͼϼ ϼ ϸ Ϸϴ ϼ  
϶Ϲ ϼϾϴϿ ϼ ϶ ϻ ϼ ϼ ϴϸϹϺ  ϼϾ Ϲ ϿϹ  Ͼ Ͼ Ͼ ϼ . ϣ ϸ Ϲ  

ϴϵ ϼ   ϴ϶Ϲ  ϿϹ ϼ ϴ  ϴ ϶  10  ϸ ϾϴϹ  ϶  Ͽ ϴϹ, 
Ϲ Ͽϼ ϿϹ ϼ  ϵ ϸ ϶ϴ  Ͽ ϴϸϾϴ ϼ ϸ ϴ Ϲ ϹϺϹ Ϲ  Ϲ Ϲϻ 10   
϶ Ϲ. ϱϿϹ Ϲ  ϼ Ϲ  Ͼ Ͼ ϼϽ ϼϿϼ ϵ ϸ ϶ϴ ϼ  ϶  ϶ Ϲ  

Ϲ Ϲ Ϲ Ϲ ϼ  ϸϹ Ϻϼ϶ϴ   ϴ Ͼϴ ϼ϶ϴ ϼ  ϼ ϶ ϴ Ϲ ϼ  ϷϼϵϾϼ ϼ ϺϾϴ ϼ.  
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ϥ ϶Ͼϴ ϼ Ϲ  ϿϹ Ϲ ϶ ϼϻ϶ ϸϼ  ϶ Ϲ ϴ , Ͼϴϻϴ  ϶ 
ϴϵ ϼ  Ϲ ϹϺϴ , ϼ ϵϹ Ϲ ϼ϶ϴϹ  ϼ  ϸ Ϲ  ϼ ϸϴ  Ͼ Ϲ  ϴ ϶Ͼϼ ϶ 

Ͽ ϺϹ ϼϼ, ϵϿϼϻϾ  Ͼ ϹϾ . 
Ϡ ϼ Ϲ Ϲ ϿϹ Ϲ  ϸ ϼ ϴ  Ͽϴ϶ , ϵϹϻ ϶Ͼ ϶, ϴ Ͼϴ ϼ϶ϴ ϼ  

ϼ ϶ ϴ Ϲ ϼ . 
ϣ ϸ ϼ ϴ  Ͼ Ͼ ϼϼ ϶ ϸ϶ϴ ϼϹ ϴ: ϴ ϴϿϴ ϴ ϶  30 , ϻϴ Ϲ  

ϿϹ ϶Ϲ Ͼϼ ϴϸϹϺ ϼ ϶Ͼϼ ϼϻ϶ ϸϼ  ϸϴϿ ϹϽ ϼϽ ϸ Ϲ . 
ϛϴ Ϲ ϴϹ  ϶ Ͽ  ϴϺ Ϲ ϴϵ  ϴ ϶ Ϲ ϶ Ͼ  

Ϲ ϴ  ϼ Ͼ ϼ ϶Ϲ ϴ 15 /  ϼ ϵ ϿϹϹ, ϼ Ϸ Ͽ ϿϹϸϹ, Ϸ ϻϹ ϼϿϼ ϴ Ϲ, 
ϼ ϾϿ ϴ ϼ  ϶ϼϸϼ  ϶ ϹϸϹϿϴ  ϴ ϴϵ . 

 
7.7   
 
ϥ ϼ ϹϿ Ͻ ϵ ϹϾ  ϼ ϼϻ϶ ϸ ϶Ϲ Ϲ Ϲ ϼ ϼϼ ϸ ϿϺ  

϶Ϲ ϶ ϶ϴ  ϵ ϼ  Ϲϵ ϶ϴ ϼ  Ϻϴ Ͻ ϵϹϻ ϴ ϼ, ϴ ϶ϿϹ  
Ϩϛ  22 ϼ Ͽ  2008 Ϸ. N 123-Ϩϛ "ϦϹ ϼ Ϲ ϾϼϽ ϹϷϿϴ Ϲ   Ϲϵ ϶ϴ ϼ  

Ϻϴ Ͻ ϵϹϻ ϴ ϼ", ϴ ϴϾϺϹ ϴ ϼ ϴϿ  ϴ ϸϴ ϶ ϼ ϶ ϸ ϶ ϴ϶ϼϿ. 
ϖ Ϲ ϴ , ϸϹ Ϻϴ ϼ  Ϸ ϼϹ ϼϿϼ ϿϹϷϾ ϶ Ͽϴ Ϲ ϼϹ  

ϴ Ϲ ϼϴϿ , Ͼ Ϲ ϼϹ ϸ ϿϺ  ϵ  ϻϴ Ϲ Ϲ , ϴ Ͽ ϻ ϶ϴ ϼϹ Ͼ  Ϸ Ϲ  
ϸ ϾϴϹ  Ͽ Ͼ  ϶ ϴϸϼ Ϲ ϵ ϿϹϹ 50 . 

ϡϹ ϴϻ Ϲ ϴϹ  ϴϾϴ Ͽϼ϶ϴ  ϴ Ͽ ϴϸϾϴ  Ϸ ϼϹ ϶Ϲ Ϲ ϶ϴ (Ϻϼ Ϲ 
ϴ Ͽ Ϲ Ͼϼ, ϼϿϾϼ ϼϿϼ ϺϾϼ ϼ ϸ  Ͽϴ ϴ ), ϼ  ϿϹϸ Ϲ  
ϴ ϼ  ϶ ϻϴϾ  Ϲ ϴϿϿϼ Ϲ Ͼϼ  Ͼ ϹϽ Ϲ ϴ  ϶ ϵϹϻ ϴ  Ϲ Ϲ. 

ϣ ϼ϶ Ϻϴ Ϲ ϵ ϸ ϶ϴ ϼϹ ϸ ϿϺ  ϸϹ Ϻϴ  ϶ ϼ ϴ϶ , 
ϴϵ ϵ  ϼϼ. ϣ ϸ  Ͼ ϼ϶ Ϻϴ  ϵ ϸ ϶ϴ ϼ  

ϸ ϿϺ  ϵ  ϶ ϹϷϸϴ ϶ ϵ ϸ  ϼ ϵ ϻ ϴ Ϲ  ϶Ϲ ϶ ϼ ϼ ϻ ϴϾϴ ϼ. 
ϡϴ ϴϵ ϼ  Ϲ ϴ , ϷϸϹ ϼ Ϲ  ϼϿϼ ϼϷ ϶Ͽ  ϾϿϹϼ, 

ϴ ϼϾϼ, Ͼ ϴ Ͼϼ ϼ ϸ ϷϼϹ ϴ Ϲ ϼϴϿ , ϶ ϸϹϿ ϼϹ ϶ϻ ϶ ϴ Ϲ ϼϿϼ 
϶ Ϲϸ Ϲ ϶Ϲ Ϲ ϶ϴ, Ϲ ϸ Ͼϴ  ϸϹϽ ϶ϼ   ϼ Ͽ ϻ ϶ϴ ϼϹ  Ϸ  ϼϿϼ 
϶ ϻ ϶ϴ ϼϹ ϼ Ͼ ϵ ϴϻ ϶ϴ ϼϹ. ϱ ϼ ϴϵ ϼϹ Ϲ ϴ ϸ ϿϺ  ϶Ϲ ϼ϶ϴ . 
ϱϿϹϾ ϴ ϶Ͼϼ ϶ ϴϾϼ  Ϲ Ϲ ϼ  (ϻ ϴ ) ϸ ϿϺ  ϵ  ϶  
϶ϻ ϶ ϵϹϻ ϴ  ϼ Ͽ Ϲ ϼϼ. Ϟ Ϲ Ϸ , ϸ ϿϺ  ϵ  ϼ  Ϲ , 

Ϲϸ ϶ ϴ ϴ ϼϹ ϶ ϻ ϼϾ ϶Ϲ ϼϹ ϼ ϴϾ ϿϹ ϼϹ ϻϴ ϸ ϶ ϴ ϼ Ϲ Ͼ Ϸ  
ϿϹϾ ϼ Ϲ ϶ϴ. 

Ϥϴϵ ϼϹ Ϲ ϴ, ϴ Ϲ ϶  ϶ϻ ϶ - ϼϿϼ Ϻϴ  Ϲ ϼϼ, ϸ ϿϺ  
ϵ  Ͼ ϿϹϾ ϶ϴ  Ϲ ϶ϼ ϼ Ϲϸ ϶ϴ ϼ Ϻϴ Ϲ ϼ  ϼ Ϲϸ ϶ϴ ϼ 
Ͼ Ͽ  ϼ Ϲ ϴ ϼ϶ Ϸ  ϶Ϲ Ϲ ϼ  ϵ Ϸ Ϻϴ ϹϽ ϼ ϴ ϼϼ. 

 
7.8      
 
ϞϿϴϸϾϴ Ϲ  ϾϴϺϸ Ϸ  ϶ Ϲ ϴ Ͽ ϺϹ Ϸ  ϴϺϴ ϻϸϴ ϼ  ϼϻ϶ ϸϼ  

ϿϹ ϴ ϶Ͼϼ Ϲ ϼ  Ͼ Ͼ ϼϽ ϹϺϸ ϴϺ Ϸ  Ϲ ϹϾ ϼ , ϴ ϴϾϺϹ 
Ͽ ϴϸ Ͼ ϼ ϴ ϹϽ ϶ ϿϹ ϼ  ϾϿϹ Ͼϴ . 

ϞϿϴϸϾϴ Ͼϴ ϼϻ ϶, ϶ ϴ ϼ  ϼϻ Ͽ Ͼ ϼ Ϲ  ϴ 30 , 
Ϲ ϶Ͽ Ϲ   ϴ Ϻ  ϿϹ ϶ ϼϿϼ ϴ϶Ϲ  ϸ ϹϽ, ϼ Ϲ ϼ  ϼ ϼ  

http://docs.cntd.ru/document/902111644
http://docs.cntd.ru/document/902111644


 

[71] 

 

ϴϵ ϹϷ  ϴ ϼϿϴ 60 . Ϡϴ Ϲ ϼϴϿ  ϴ ϿϴϷϴ  ϴ Ϲϸ ϶ϴ  
ϸ ϴ ϼ϶ϴ ϼ , ϴ ϶ϿϹ   ϶ Ϲ ϹϽ  Ϲ . 

ϣ ϼ ϾϿϴϸϾϹ Ϲ  ϻϸϴ ϼ  ϴ ϶  ϸ  0,7   ϴϵ ϹϷ  ϴ ϼϿϴ ϼ 
ϴ ϼϼ  ϶  ϾϿϴϸϾϼ  ϶ Ϲ ϹϽ  ϸ  ϶Ϲ ϼ ϻϹ Ͽϼ 

( Ϲ ϹϾ ϼ ) 1,3   ϼ Ϲ  Ϸ ϴϺϸϴ ϼϹ ( Ͽϴ϶Ͽϼ϶ϴ ϼϹ) Ͻ ϶ϴ. 
Ϥϴϵ ϼϹ, ϻϴ Ϲ ϴ ϴ ϶ϾϹ, ϼ ϾϹ ϼϿϼ ϼϼ ϻϴ ϼ  

Ͼ ϻ Ͼ ϶, ϴϵ ϴ   Ϲϸ ϴ ϼ ϹϿ ϼ ϴ ϼ. 
Ϥϴ ϼ϶Ͼϴ ϴ Ϻ  ϶ ϶ ϾϿϴϸϾϼ ϶ Ͽ Ϲ    Ϲ ϹϾ ϼ  ϼϿϼ 

ϸ ϹϽ ϿϹ ϾϿϴϸϾϼ ϾϴϺϸ Ϸ  ϸϴ. ϛϴ Ϲ ϴϹ  ϴ ϸϼ  ϴϵ ϼ  ϴ 
Ϲ Ϲ ϶  ϶ Ϲ  ϶ϹϸϹ ϼ  Ͻ Ϲ ϴ ϼϼ. ϣ ϼ ϾϿϴϸϾϹ ϼϿϼ ϵϿϼ ϶ϾϹ 

ϴ Ϻ  Ϲ  Ϸ ϴϺ  ϻϸϴ ϼϽ ϻϴ Ϲ ϴϹ  ϼϻ϶ ϸ ϶  ϴϵ  ϶  
϶ Ϲ  Ϸ ϻ , ϹϷ ϴϸϴ, ϴ ϴ, ϼ ϾϿ ϴ ϼ  ϶ϼϸϼ  ϶ ϹϸϹϿϴ  ϴ 

ϴϵ , ϼϿϼ ϼ ϶Ϲ Ϲ Ͼ  ϵ ϿϹϹ 15 / . 
 
7.9      
 
ϕϹϻ ϴ  ϵϹ  ϴϵ  ϵϹ Ϲ ϼ϶ϴϹ  ϴ ϶Ϲ ϶ Ͽ Ϲ ϼ  

ϸϹ Ϻϴ ϼ  ϶ Ϸϴ ϼϻϴ ϼ - Ϲ Ͽ Ϸϼ Ϲ Ͼ Ͻ ϸ Ͼ Ϲ ϴ ϼϼ (ϣϢϥ, ϣϣϤ 
ϼ ϸ .) ϿϹϸ ϼ  Ϲ Ϲ ϼϽ  ϴ Ϲ ϸϴ: 

 ϹϸϹϿϹ ϼϹ Ϲϸ ϶ Ϲ ϴ ϼϻϴ ϼϼ ϸϿ  ϼϷ ϶ϿϹ ϼ , 
ϴ ϼ ϶ϴ ϼ , ϸϴ ϼ ϼ ϾϿϴϸϾϼ ϵϹ ϴ; 

 ϹϸϹϿϹ ϼϹ Ϲ ϹϽ ϵ ϼ ϼ ϴϻ ϴϵ Ͼϴ ϹϾ ϴ ϴϿ ϵϾϼ, 
ϴ ϴϾϺϹ ϿϹϸ ϶ϴ ϹϿ ϼ ϹϹ ϴ ϶Ͼϼ ϼ ϸϾϴ ϴϻϵ Ͼϼ; 

 ϴϻ ϴϵ Ͼϴ Ϲ ϼ ϼϽ ϼ Ϲϸ ϶  ϵϹ Ϲ Ϲ ϼ  ϵϹϻ ϴ ϼ 
ϴϵ ϼ  Ϲ  ϴ ϶ Ϲ; 

 ϴϻ ϴϵ Ͼϴ Ϲ ϼ ϼϽ ϼ Ϲϸ ϶  ϸ  ϻϴ ϵϹ  ϶ Ͽ ϸ Ϲ 
ϼ Ϲ Ͽ Ϲ ϶ Ϲ  Ϸ ϸϴ. 

ϪϹ Ϲ  ϴ ϼ  ϶ ϵ ϾϹ ϴ , Ͽϴ  ϼ ϸ Ϸϼ  ϻϴϾ  Ϲ Ͼ , 
ϼ ϼ ϴ  Ϲ  ϼ϶ ϴ ϿϹ ϼ  ϶ Ϲ Ϲ ϻϴϷ ϻϾϼ ϼ ϶ Ϸ ϻϾϼ. 

ϛϴϷ ϻ Ϲ ϶Ϲ ϼ  ϻϴϾ  ϻϴ ϼ ϼ Ϲ Ϲ Ͼϴ ϼ, ϴ Ͽ Ͼϼ ϶ ϻϴ ϼ  
Ϲ Ϲ Ͼϴ  ϻϴϾ  ϴ ϻϴ Ͼ. 

ϘϿ  Ϲ Ϲ ϸϴ ϴϵ ϼϾ ϶  ϸ Ϸ  ϴϵ ϹϷ  Ϲ ϴ ϴ ϸ Ϸ Ϲ 
ϼ Ϲ  ϿϹ ϼ , Ϲ Ϲ ϸ Ϲ ϼϾϼ ϼ ϴ , ϶Ϲ ϶ ϼϹ 
Ϲϵ ϶ϴ ϼ  ϥϡϼϣ 12-03. 

ϣ ϼ Ͻ ϶Ϲ ϵ Ͻ ϴϿ ϵϾϼ ϼϷϹϿϹϽ ϼ Ͼ Ͽ  Ϲϸ ϴ ϼ϶ϴϹ  
Ͻ ϶  ϴϵ ϼ  ϴ ϼϿ ϶ ϼ ϼ Ͻ 0,8   Ϸ ϴϺϸϹ ϼ ϼ. 
Ϣ ϴϿ ϵϾϴ Ϲ ϹϾ ϼϽ Ϸ ϴϺϸϹ ϴ  ϶ Ϲ  Ϲ ϼ Ϲ . ϖ Ϲ ϶Ϲ ϼ  ϶ 

ϴϵ Ϲ  Ͽ  ϴϿ ϵϾϼ ϻϴϾ . ϣ ϼ Ϲ ϵ ϸϼ ϼ ϴ϶Ͽ  ϼ ϶Ϲ ϼ  
Ͼ ϼ ϼ  ϻϴ Ϸϼ϶ϴ  ϶ Ͽ Ͻ Ϲ Ͼ Ͻ. 

ϘϿ  ϻϴ ϼ  ϴϵ ϼϾ ϶  ϴϸϹ ϼ  Ϲϸ Ϲ ϶ ϴ ϸ϶Ϲ  ϿϹ ϴ   
ϴ Ϻ  Ϲ ϼ Ϲ  Ͼ Ͽ ϻ ϹϽ ϼ Ϲ Ϲ ϴ϶ Ͻ ϴϿ ϵϾϼ  ϴ ϴ϶Ͽϼ϶ϴ  

Ͼ ϻ Ͼϼ ϼ ϼ Ͻ 1,5 . 
ϥ Ϲ Ϲ Ϸ ϻ ϻϴ ϶ϴ Ϲ ϼ ϵϿϹ ϼ ,  ϼ ϴ ϴ, 

Ϲϸ ϴϻ ϴ Ϲ Ϲ ϸϿ  ϸϴ ϼ ϵϹ Ͻ Ϲ ϼ Ϸ ϻ ϸ Ϲ ϼ Ͼ ϴ ϴ ϼ, 
ϼϻϷ ϶ϿϹ  ϼ ϶ϼϸϹ ϹϿ ϶ ϶ϴ  ϷϿϴ  ϣϕ 10-382. 
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ϡϴ ϴ Ͼϴ  ϴ ϺϹ ϼ  ϴ ϴ  ϶ Ϲ ϴ  ϸϴ Ͽ ϸϹϽ ϴ ϶ϿϹ  
ϻϴ ϼ Ϲ Ϸ ϴϺϸϹ ϼ  ϶ Ͻ 1,8 . 

ϛϴϷ ϶Ͼϴ ϼ Ͼ ϼ ϹϿ ϴ  ϵ Ͼϴ ϴ ϴ  ϶ Ͽ Ϲ  ϶ Ϲ ϼϴϿ  
Ϲϸ ϴϻ ϴ Ϲ  ϸϿ  Ϸ  Ϲ ϴ . ϛ ϴ ϿϹϾ Ϸ Ϲ϶ϴ ϵϹ ϴ ϼ ϹϹ  

ϻϴ ϼ Ϲ Ϸ ϴϺϸϹ ϼϹ, ϸ ϶ϿϹ ϶ ϹϹ Ϲϵ ϶ϴ ϼ  Ϸ ϸϴ ϶Ϲ Ͻ 
ϴ ϸϴ ϼϻϴ ϼϼ, ϶Ϲ ϶  ϼϷ ϴϿϼϻϴ ϼ  ϼ ϻ ϴϾϼ ϵϹϻ ϴ ϼ. 
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Ͼϴ ϴϿϼϻϴ ϼϼ (  Ϝϻ Ϲ Ϲ ϼ ϼ). – ϖ϶Ϲϸ. 01.07.1986 

17. ϥϣ 32.13330.2012 Ϟϴ ϴϿϼϻϴ ϼ . ϡϴ Ϻ Ϲ Ϲ ϼ ϼ ϺϹ ϼ . 
ϔϾ ϴϿϼϻϼ ϶ϴ ϴ  ϹϸϴϾ ϼ  ϥϡϼϣ 2.04.03-85 (  Ϝϻ Ϲ Ϲ ϼϹ  N 1). – ϖ϶Ϲϸ. 
01.01.2013 

18. ϥϣ 30.13330.2012 ϖ Ϲ ϼϽ ϶ ϸ ϶ ϸ ϼ Ͼϴ ϴϿϼϻϴ ϼ  ϻϸϴ ϼϽ. 
ϔϾ ϴϿϼϻϼ ϶ϴ ϴ  ϹϸϴϾ ϼ  ϥϡϼϣ 2.04.01-85*. – ϖ϶Ϲϸ. 01.01.2013 

19. ϥϣ 63.13330.2012 ϕϹ Ϲ ϼ ϺϹϿϹϻ ϵϹ Ϲ Ͼ Ͼ ϼϼ. 
Ϣ ϶ Ϲ Ͽ ϺϹ ϼ . ϔϾ ϴϿϼϻϼ ϶ϴ ϴ  ϹϸϴϾ ϼ  ϥϡϼϣ 52-01-2003 (  
Ϝϻ Ϲ Ϲ ϼ ϼ N 1, 2). – ϖ϶Ϲϸ. 01.01.2013 

20. ϥϡϼϣ II -3-79 ϥ ϼ ϹϿ ϴ  Ϲ Ͽ Ϲ ϼϾϴ 
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21. ϥϡϼϣ 2.01.07–85*. ϡϴϷ ϻϾϼ ϼ ϶ ϻϸϹϽ ϶ϼ . – Ϝϻϸ. 2005  
ϼϻ Ϲ Ϲ ϼ ϼ 1 ϼ 2; ϶϶Ϲϸ. 01.01.87. – Ϡ.: Ϩϗϧϣ Ϫϣϣ, 2005. – 44 .; 

22. ϕϴϽϾ ϶ ϖ.ϡ., ϥϼϷϴϿ ϶ ϱ.ϙ. ϚϹϿϹϻ ϵϹ Ϲ Ͼ Ͼ ϼϼ: Ϣϵ ϼϽ 
Ͼ : ϧ Ϲϵ. ϸϿ  ϶ ϻ ϶. – 5-Ϲ ϼϻϸ., Ϲ Ϲ ϴϵ. ϼ ϸ . . – Ϡ.: ϥ Ͻϼϻϸϴ , 1991. – 
767 .: ϼϿ.; 

23. ϕ ϸϴ Ϲ Ͼ  ϖ.Ϡ., ϥ ϶ Ͼϼ Ϙ.ϗ. ϚϹϿϹϻ ϵϹ Ϲ ϼ Ͼϴ Ϲ Ϲ 
Ͼ Ͼ ϼϼ: ϧ Ϲϵ. ϸϿ  ϸϹ ϶ ϶ ϻ ϶  Ϲ . «ϣ . ϼ Ϸ ϴϺϸ. -϶ ». – Ϡ.: 
ϖ . Ͼ., 1987. – 384 .: ϼϿ.; 

24. ϕϴϽϾ ϶ ϖ.ϡ., ϥϼϷϴϿ ϶ ϱ.ϙ. ϚϹϿϹϻ ϵϹ Ϲ Ͼ Ͼ ϼϼ. Ϣϵ ϼϽ 
Ͼ . Ϡ., 1985. 

25. ϥϡϼϣ 2.02.01-83*. Ϣ ϶ϴ ϼ  ϻϸϴ ϼϽ ϼ ϺϹ ϼϽ. ϖϻϴ Ϲ  ϥϡϼϣ II -
15-74; ϶϶Ϲϸ. 1.07.87. – Ϡ.: ϗϧϣ Ϫϣϣ, 2001 – 48 ; 

26. ϕϹ Ͽϼ ϶, Ϡ.ϖ. ϣ ϼ Ϲ  ϴ Ϲ ϴ ϶ϴ ϼϽ ϼ ϸϴ Ϲ ϶: ϧ Ϲϵ. 
ϸϿ  . Ϲ . Ϲϵ. ϻϴ϶ϹϸϹ ϼϽ. – 2-Ϲ ϼϻϸ., Ϲ Ϲ ϴϵ. ϼ ϸ . / Ϡ.ϖ. ϕϹ Ͽϼ ϶, ϕ.ϔ. 
ϳϷ ϶. – Ϡ.: ϥ Ͻϼϻϸϴ , 2000. – 272 .: ϼϿ.; 

27. ϣ ϵϼϹ  ϹϾ ϼ ϶ϴ ϼ  ϸϴ Ϲ ϶ ϴ Ϲ Ϲ ϶Ϲ  ϶ϴ ϼϼ 
ϸ Ͼ Ͽ  ϻϸϴ ϼϽ ϼ ϺϹ ϼϽ (Ͼ ϥϡϼϣ 2.03.01-84 ϼ ϥϡϼϣ 2.02.01-83).  – 

Ϡ.: ϪϹ ϴϿ Ͻ ϼ ϼ  ϼ ϶ Ϸ  ϹϾ ϼ ϶ϴ ϼ , 1984. 
28. ϩϴ ϻϼ , ϥ.Ϟ. ϦϹ Ͽ Ϸϼ  ϼ ϹϿ Ϸ  ϼϻ϶ ϸ ϶ϴ. Ϟ ϶ Ϲ ϼ 

ϸϼ Ͽ Ϲ ϹϾ ϼ ϶ϴ ϼϹ. ϧ Ϲϵ. ϵϼϹ ϸϿ  ϼ . Ϲ .϶ ϻ ϶/ϥ.Ϟ.ϩϴ ϻϼ , 
ϔ.Ϟ. Ϟϴ ϴ Ϲ϶. – Ϡ.: ϢϢϢ «ϕϔϥϦϙϦ», 2009 – 216 .: ϼϿ.; 

29. ϣϢϦ ϤϠ 012-2000. ϠϹϺ ϴ ϿϹ϶ Ϲ ϴ϶ϼϿϴ  ϴ Ϲ ϸϴ ϼ 
ϴϵ Ϲ ϴ ϶ Ϲ. – ϖ϶ϹϸϹ  ϶ Ϲ ϶ Ϲ; ϸϴ ϴ ϶϶Ϲϸ. 01.12.2000. - ϥϣϵ.: ϪϢϦϣϕϥϣ, 

2001 – 80 .; 
30. ϥϣ 70.13330.2012 ϡϹ ϼϹ ϼ Ϸ ϴϺϸϴ ϼϹ Ͼ Ͼ ϼϼ. 

ϔϾ ϴϿϼϻϼ ϶ϴ ϴ  ϹϸϴϾ ϼ  ϥϡϼϣ 3.03.01-87. – ϖ϶Ϲϸ. 01.07.2013 
31. ϣϕ 10-382-00. ϣ ϴ϶ϼϿϴ Ͻ ϶ϴ ϼ ϵϹϻ ϴ Ͻ Ͼ Ͽ ϴ ϴ ϼϼ 

Ϸ ϻ ϸ Ϲ  ϴ ϼ . – ϖ϶ϹϸϹ  ϶ Ϲ ϶ Ϲ; ϸϴ ϴ ϶϶Ϲϸ. 31.12.1999. – Ϡ.: ϡϣϢ 
ϢϕϦ ϗ ϗ ϦϹ ϴϸϻ  Ϥ ϼϼ, 2001 – 90 .; 

32. ϦϹ Ͽ Ϸϼ  ϶ ϻ϶ϹϸϹ ϼ  ϻϸϴ ϼϽ ϼ ϺϹ ϼϽ [ϱϿϹϾ Ͻ Ϲ ]. – 
ϤϹϺϼ  ϸ ϴ: www.tvzis.ru .– ϛϴϷϿ.  Ͼ ϴ ϴ; 

33. ϤϘ-11-06-2007. Ϥ Ͼ ϶ ϸ ϼϹ ϸ Ͼ Ϲ  ϨϹϸϹ ϴϿ Ͻ Ͽ Ϻϵ   
Ͼ Ͽ Ϸϼ Ϲ Ͼ , Ϲ Ͽ Ϸϼ Ϲ Ͼ  ϼ ϴ  ϴϸϻ  

"ϠϹ ϸϼ Ϲ ϾϼϹ ϹϾ Ϲ ϸϴ ϼϼ  ϸϾϹ ϴϻ ϴϵ Ͼϼ ϹϾ ϶ ϼϻ϶ ϸ ϶ϴ 
ϴϵ  Ϸ ϻ ϸ Ϲ ϼ ϴ ϼ ϴ ϼ ϼ Ϲ Ͽ Ϸϼ Ϲ Ͼϼ  Ͼϴ  Ϸ ϻ -
ϴϻϷ ϻ  ϴϵ ". – ϸϴ ϴ ϶϶ϹϸϹ ϼ  01.07.2007. – Ϡ.: ϨϥϱϦϔϡ, 2007 – 131 ; 

34. ϥϡϼϣ 1.04.03-85*. ϡ  ϸ ϿϺϼ ϹϿ ϼ ϼ ϹϿ ϶ϴ ϼ ϻϴϸϹϿϴ 
϶ ϼ ϹϿ ϶Ϲ Ϲϸ ϼ ϼϽ, ϻϸϴ ϼϽ ϼ ϺϹ ϼϽ. ϫϴ  II . – Ϝϻϸ. 1991  ϼϻ . 
№1-4. – Ϡ Ͼ϶ϴ.: ϪϡϜϜϢϠϦϣ ϼ ϪϡϜϜϱϧϥ, 1991 – 85 ; 

35. ϥϡϼϣ 12-01-2004. Ϣ Ϸϴ ϼϻϴ ϼ  ϼ ϹϿ ϶ϴ. ϖϻϴ Ϲ  ϥϡϼϣ 3.01.01-
85*; ϶϶Ϲϸ. 01.01.2005. – Ϡ.: ϗ Ͻ Ϥ ϼϼ, 2004 – 85 .; 

36. ϘϹ Ϲ Ͼ , ϖ.Ϡ. ϦϹ Ͽ Ϸϼ  ϶ ϻ϶ϹϸϹ ϼ  ϻϸϴ ϼϽ ϼ ϺϹ ϼϽ: 
ϧ Ϲϵ Ϲ ϵϼϹ  Ͼ ϶  ϹϾ ϼ ϶ϴ ϼ /ϖ.Ϡ.ϘϹ Ϲ Ͼ . – Ϟ ϴ Ͼ: 
ϞϗϦϧ, 2006 – 208 .:ϼϿ.; 
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37. ϥϹ ϶, ϖ.Ϡ. Ϣ Ϸϴ ϼϻϴ ϼ  ϼ ϴ϶ϿϹ ϼϹ ϶ ϼ ϹϿ ϶Ϲ: Ϲϵ. ϵϼϹ 
ϸϿ  ϸ.϶ . Ϲϵ.ϻϴ϶ϹϸϹ ϼϽ/ϖ.Ϡ.ϥϹ ϶, ϡ.ϔ.ϡϹ Ϲ ϶ϴ, ϔ.ϖ. ϥϹ ϶. – 2-Ϲ 
ϼϻϸ., Ϲ . – Ϡ.: Ϝϻϸϴ ϹϿ ϾϼϽ Ϲ  «ϔϾϴϸϹ ϼ », 2007 – 432 .; 

38. ϣϣϕ 01-03. ϣ ϴ϶ϼϿϴ Ϻϴ Ͻ ϵϹϻ ϴ ϼ ϶ Ϥ ϼϽ Ͼ Ͻ ϨϹϸϹ ϴ ϼϼ. 
ϖϻϴ Ϲ  ϣϣϕ 01-93**;϶϶Ϲϸ. 30.06.2003. – Ϡ.: Ϡϫϥ Ϥ ϼϼ, 2003 – 103 .; 

39. ϣ ϵϼϹ Ͼ ϥϡϜϣ 11-01-95. ϣ  ϴϻ ϴϵ ϾϹ ϴϻϸϹϿϴ ϹϾ Ͻ 
ϸ Ͼ Ϲ ϴ ϼϼ "Ϣ ϴ ϴ Ͼ Ϻϴ ϹϽ Ϲϸ ".  ϖϻϴ Ϲ  ϵϼ  Ͼ  ϥϡϼϣ 1.02.01-
85; ϶϶Ϲϸ. 30.06.95. – Ϡ.: ϗϣ «ϪϙϡϦϤϜϡϖϙϥϦ ϹϾ », 2000 – 153 .; 

40. ϣ ϼϾϴϻ ϼ ϼ Ϲ ϶ϴ ϼ ϸ  Ϲ ϶ ϼ Ͼ Ͽ Ϸϼϼ ϤϨ  
25.02.2010 №50 «Ϣ ϸϾϹ ϴϻ ϴϵ Ͼϼ ϼ ϶Ϲ ϺϸϹ ϼ  ϴ ϼ϶ ϶ ϵ ϴϻ ϶ϴ ϼ  

ϸ ϶ ϼ Ͽϼ ϼ ϶ ϴ ϼ  ϴϻ Ϲ Ϲ ϼϽ»; 
41. ϠϹ ϸϼϾϴ ϶ϹϸϹ ϼ  ϼ ϶Ϲ ϴ ϼϻϴ ϼϼ ϶ ϵ ϶ ϻϴϷ ϻ ϼ  

϶Ϲ Ϲ ϶ ϶ ϴ Ϲ  ϸϿ  ϵϴϻ ϸ Ϻ Ͻ Ϲ ϼϾϼ ( ϴ Ϲ  Ϲ ϸ ), 1998 Ϸ. 
42. ϤϘϥ 82-202-96. ϣ ϴ϶ϼϿϴ ϴϻ ϴϵ Ͼϼ ϼ ϼ Ϲ Ϲ ϼ  ϴ ϼ϶ ϶ 

ϸ ϴ ϼ  Ϲ  ϼ ϸ ϶ ϴ Ϲ ϼϴϿ ϶ ϶ ϼ ϹϿ ϶Ϲ. – ϖ϶ϹϸϹ  
϶ Ϲ ϶ Ϲ; ϸϴ ϴ ϶϶Ϲϸ. 23.01.2001. – Ϡ.: ϗ ϴ ϸϴ  Ϥ ϼϼ, 2001 – 8 .; 

43. ϥϡϼϣ 12-03-2001. ϕϹϻ ϴ  ϸϴ ϶ ϼ ϹϿ ϶Ϲ. ϫ.1. Ϣϵ ϼϹ 
Ϲϵ ϶ϴ ϼ . ϖϻϴ Ϲ  ϥϡϼϣ 12-03-99*; ϶϶Ϲϸ.01.09.2001. – Ϡ.: ϗ Ͻ Ϥ ϼϼ, 

2001. – 53 ; 
44. ϥϡϼϣ 12-04-2002. ϕϹϻ ϴ  ϸϴ ϶ ϼ ϹϿ ϶Ϲ. ϫ.2. 

ϥ ϼ ϹϿ Ϲ ϼϻ϶ ϸ ϶ . ϖϻϴ Ϲ  ϴϻϸϹϿ ϶ 8-18 ϥϡϼϣ III -4-80*; ϶϶Ϲϸ. 
17.09.2002. – Ϡ.: ϗ Ͻ Ϥ ϼϼ, 2002 – 43 .; 

45. ϥ ϴ϶ - Ϲ ϸϼ Ϲ Ͼ Ϲ ϵϼϹ  ϴϻ ϴϵ ϾϹ ϽϷϹ Ͽϴ ϶ ϼ 
ϾϴϿϹ ϸϴ  Ϸ ϴ ϼϾ ϶ ϶ ϴ϶Ϲ ϣϣϤ – Ϡ.: ϢϔϢ ϣϞϦϜ Ͻ, 2002.  
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№ 
 

Ϣϵ - 
϶ϴ ϼϹ 

ϡϴϼ Ϲ ϶ϴ ϼϹ ϙϸ. ϼϻ . Ϟ Ͽ. 

ϥ ϼ  Ϲϸϼ ϼ , ϵ. Ϣϵ ϴ  ϼ , ϵ. Ϧ/ϻ 
. 

ϴϵ. ϴ 
Ϲϸ. 

Ϧ/ϻ 
. 

ϴϵ. 
ϖ ϹϷ  

Ϧ/ϻ 
Ϲ . 
ϴ 

Ϲϸ. 

Ϧ/ϻ 
Ϲ . 

ϖ ϹϷ  ϖ ϹϷ  
ϖ  ϼ ϿϹ 

ϖ ϹϷ  
ϖ  ϼ ϿϹ 

Ϣ .ϛ/  ϱϾ.Ϡϴ  ϛ/ ϠϹ  Ϣ .ϛ/  ϱϾ.Ϡϴ  ϛ/ ϠϹ  

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

 1.   

1 01-01-
013-02 

 
 

  26.06.15 
№090-136-  

Ϥϴϻ ϴϵ Ͼϴ Ϸ ϴ  
Ϸ ϻϾ Ͻ ϴ 

ϴ϶ ϵϼϿϼ- ϴ ϶ϴϿ  
Ͼ Ͼϴ϶ϴ ϴ ϼ  Ͼ ϶  

϶ Ϲ ϼ : 1 (1-1,2) 
3, Ϸ ϴ Ϸ ϶ 2 
 (413 .): 95%*0,85   
 (205 .): 50%*0,8   

1000 3 
Ϸ ϴ 

0,15 3544,86 81,28 3457,64 412,96 532 12 519 62 8 1,2 23,2 3,48 

2 03-
21-01-002 

 
  

 30.01.14 
№31/  

ϣϹ Ϲ϶ ϻϾϴ Ϸ ϻ ϶ 
ϴ϶ ϵϼϿ ϼ-
ϴ ϶ϴϿϴ ϼ 

Ϸ ϻ ϸ Ϲ  10 , 
ϴϵ ϴ ϼ  ϶ Ϲ Ͼϴ Ϲ ϴ, 
ϴ ϴ ϼϹ: ϸ  2 Ͼ  I 

ϾϿϴ  Ϸ ϻϴ 
 0%*0,85   
 0%*0,8   

1  Ϸ ϻϴ 262,5 
150*1,75 

3,86   3,86   1013   1013           

3 01-01-
033-02 

 
 

  26.06.15 
№090-136-  

ϛϴ Ͼϴ ϴ ϹϽ ϼ 
Ͼ Ͽ ϶ϴ ϶  

Ϲ Ϲ Ϲ Ϲ ϼϹ  Ϸ ϴ ϸ  
5  ϵ Ͽ ϸ ϻϹ ϴ ϼ 

: 59 Ͼϖ  (80 
Ͽ. .), Ϸ ϴ Ϸ ϶ 2 

 (56 .): 95%*0,85   
 (28 .): 50%*0,8   

1000 3 
Ϸ ϴ 

0,076 
76/1000 

837,06   837,06 135,09 64   64 10     8,87 0,67 

4 -408-
0200 

 
 

  26.06.15 
№090-136-  

ϥ Ϲ  Ϲ ϴ -Ϸ ϴ϶ϼϽ ϴ  
ϼ ϸ ϴ  

3 133 
76*1,75 

82,19       10931               
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5 01-02-
005-01 

 
 

  26.06.15 
№090-136-  

ϧ Ͽ Ϲ ϼϹ Ϸ ϴ 
Ϲ϶ ϴ ϼ Ϲ Ͼϼ ϼ 
ϴ ϵ ϶Ͼϴ ϼ, Ϸ ϴ 

Ϸ ϶: 1-2 
 (766 .): 95%*0,85   
 (380 .): 50%*0,8   

100 3 
Ͽ Ϲ

Ϸ  
Ϸ ϴ 

0,76 
76/100 

448,69 139,08 309,61 40,28 341 106 235 31 12,53 9,52 3,04 2,31 

Ϝ Ϸ  Ϲ ϻϴ ϴ   ϴϻϸϹϿ  ϶ ϵϴϻϼ  Ϲ ϴ  12881 118 1831 103   10,72   6,46 

Ϝ Ϸ  Ϲ ϻϴ ϴ   ϴϻϸϹϿ   Ϲ  Ͼ ϼ ϼϹ ϶ Ͼ ϼ Ϸϴ  (ϣϼ  Ϡϼ  ϤϨ №8802-ϩϠ/09 
Ϝ ϸϹϾ  ϼϻ Ϲ Ϲ ϼ  Ϲ Ͻ ϼ ϼ ϴ 1 Ͼ϶ϴ ϴϿ 2017 ϣϛ=6,92 (Ϣϛϣ=6,92; ϱϠ=6,92; ϛϣϠ=6,92; ϠϔϦ=6,92; 
Ϧϛ=6,92; ϦϛϠ=6,92)  (ϣ ϻ. 1, 3-5, 2)) 

89137 817 12671 713   74,18   44,7 

ϡϴϾϿϴϸ Ϲ ϴ ϸ  1235               

ϥ Ϲ ϴ  ϼϵ Ͽ  612               

   1   :                 

  ϛϹ Ͽ Ϲ ϴϵ , ϶ Ͽ Ϲ Ϲ Ϲ ϴ ϼϻϼ ϶ϴ  ϵ  83974         74,18   44,7 

  ϣϹ Ϲ϶ ϻϾϴ Ϸ ϻ ϶ ϴ϶ ϴ  7010               

  Ϝ Ϸ  90984         74,18   44,7 

    ϖ  ϼ ϿϹ:                 

      Ϡϴ Ϲ ϼϴϿ  75649               

      Ϡϴ ϼ  ϼ Ϲ ϴ ϼϻ  12671               

      ϨϢϦ 1530               

      ϡϴϾϿϴϸ Ϲ ϴ ϸ  1235               

      ϥ Ϲ ϴ  ϼϵ Ͽ  612               

     1   90984         74,18   44,7 

 2.  

6 01-02-
057-02 

 
 

  26.06.15 
№090-136-  

Ϥϴϻ ϴϵ Ͼϴ Ϸ ϴ 
϶  ϶ ϴ Ϲ  
ϷϿ ϵϼ Ͻ ϸ  2  ϵϹϻ 
Ͼ Ϲ ϿϹ ϼϽ  Ͼ ϴ ϼ, 
Ϸ ϴ Ϸ ϶: 2 
(3.187  , 

     
     
,  

  
=1,2; =1,2) 

 (14842 .): 80%*0,85  
 

 (7857 .): 45%*0,8   

100 3 
Ϸ ϴ 

1,68 1877,57 1877,57     3154 3154     184,8 310,46     
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7 08-01-
002-02 

 
 

  26.06.15 
№090-136-  

ϧ Ͻ ϶  ϶ϴ ϼ  
ϸ ϸϴ Ϲ : 

ϹϵϹ Ϸ  
 (2476 .): 122%*0,85  

 
 (1528 .): 80%*0,8   

1 3 
϶ϴ ϼ
 

10,5 323,81 25,51 64,34 7,31 3400 268 676 77 2,4 25,2 0,54 5,67 

8 07-05-
001-03 

 
 

  26.06.15 
№090-136-  

ϧ ϴ ϶Ͼϴ ϵϿ Ͼ ϶ Ϲ  
ϸ϶ϴϿ ϶ ϴ Ͻ: ϸ  1,5  
 (14359 .): 155%*0,85  

 
 (8719 .): 100%*0,8  
 

100 . 
ϵ  

Ͼ Ͼ
ϼϽ 

0,84 8407,45 1213,8 5267,07 661,27 7062 1020 4424 555 104,01 87,37 37,15 31,21 

9 -403-
8014 

 
 

  26.06.15 
№090-136-  

ϕϿ Ͼϼ ϵϹ Ϲ Ϲ  
ϸ϶ϴϿ ϶ Ͽ Ϲ 

(ϗϢϥϦ13579-78) Ϩϕϥ24-
6-6-Ϧ /ϵϹ  ϖ7,5 (Ϡ100), 

ϵ Ϲ  0,815 3, ϴ ϸ 
ϴ ϴ  2,36 ϾϷ/ 

. 84 647,6       54398               

10 06-01-
024-03 

 
 

  26.06.15 
№090-136-  

ϧ Ͻ ϶  Ϲ  
ϸ϶ϴϿ ϶ ϼ ϸ  
Ϲ  ϺϹϿϹϻ ϵϹ  

϶ Ͻ: ϸ  3 , 
Ͽ ϼ Ͻ ϸ  300  
 (14057 .): 105%*0,85  

 
 (8190 .): 65%*0,8   

100 3 
ϵϹ ϴ, 

ϵ ϵϹ
ϴ ϼ 

ϺϹϿϹϻ ϵϹ
ϴ ϶ 

ϸϹϿϹ 

0,18 165335,85 11969,83 5352,11 672,59 29760 2155 963 121 1051,83 189,33 37,85 6,81 

ϔ ϼ ϼϽ ϶ 

11 06-01-
015-10 

 
 

  26.06.15 
№090-136-  

ϔ ϼ ϶ϴ ϼϹ 
ϸ ϼϿϴ ϼ  Ͽ Ϲ϶ ϼ 

ϴϵϹ Ͼ 
 (192 .): 105%*0,85  

 
 (112 .): 65%*0,8   

1  0,203 
203/1000 

7292,57 145,74 44,8 2,85 1480 30 9 1 12,64 2,57 0,16 0,03 



 

[79] 

 

12 -204-
0100 

 
 

  26.06.15 
№090-136-  

ϗ ϹϾϴ ϴ ϴ  
ϴ ϴ ϴ  ϴϿ  ϾϿϴ ϴ: 
ϔ-I, ϔ-II,  ϔ-III  

 -0,203 6790       -1378               

13 -204-
0110 

 
 

  26.06.15 
№090-136-  

ϗ ϹϾϴ ϴ ϴ  
ϴ ϴ ϴ  ϴϿ  ϾϿϴ ϴ 
ϔ500 ϥ, ϸϼϴ Ϲ : 10 

 

 0,1942 
((104,9*

3*0,617)/1000;
4) 

10883,34       2114               

14 -402-
0004 

 
 

  26.06.15 
№090-136-  

Ϥϴ ϶  Ϸ ϶ Ͻ 
ϾϿϴϸ Ͻ Ϲ Ϲ Ͻ 

ϴ Ͼϼ: 100 

3 0,856 
(52,45*0

,04*0,4*1,02;3) 

544,1       466               

ϔ ϾϹ ϴ 

15 46-08-
012-01 

 
 

  26.06.15 
№090-136-  

ϧ ϴ ϶Ͼϴ ϴ ϾϹ ϶ ϶ 
϶Ϲ ϼ  ϷϿ ϵϼ Ͻ 100 
, ϸϼϴ Ϲ  ϴ ϾϹ ϴ: ϸ  8 
 

 (414 .): 110%*0,85  
 

 (248 .): 70%*0,8   

100 . 0,87 
87/100 

91,07 74,04 17,03   79 64 15   6,67 5,8     

16 46-08-
012-06 

 
 

  26.06.15 
№090-136-  

ϡϴ ϾϴϺϸ Ϲ 10  
ϼϻ Ϲ Ϲ ϼ  ϷϿ ϵϼ  

϶Ϲ ϼ  ϸ ϵϴ϶Ͽ  
( Ϲ ϴ ) Ͼ ϴ Ϲ ϾϹ: 
46-08-012-01 
( =5 ( =5; Э =5  .; 

=5; А =5  .; =5; 
=5)) 

 (181 .): 110%*0,85  
 

 (109 .): 70%*0,8   

100 . 0,87 
87 / 100 

39,2 31,65 7,55   34 28 6   2,85 2,48     



 

[80] 

 

17 -204-
0134 

 
 

  26.06.15 
№090-136-  

ϗ ϹϾϴ ϴ ϴ  
ϴ ϴ ϴ  ϴϿ  ϾϿϴ ϴ 
ϔ500 ϥ, ϸϼϴ Ϲ : 8  

 0,01031 
87*0,3*0,395/1

000 

13075,16       135               

ϧ Ϲ ϿϹ ϼϹ ϸϴ Ϲ ϴ 

18 08-01-
003-07 

 
 

  26.06.15 
№090-136-  

ϗϼϸ ϼϻ Ͽ ϼ  ϵ Ͼ ϶ϴ  
ϵ ϴϻ ϴ  ϵϼ ϴ  ϶ 2 
Ͽ   ϶ ϶ Ϲ Ͻ 

϶Ϲ ϼ ϵ ϶ Ͻ 
ϾϿϴϸϾϼ, Ͼϼ ϼ , ϵϹ  

 (3165 .): 122%*0,85  
 

 (1953 .): 80%*0,8   

100 2 
ϼϻ Ͽϼ Ϲ

Ͻ 
϶Ϲ

ϼ 

1,68 1435,42 262,46 81   2412 441 136   21,2 35,62     

19 26-01-
036-01 

 
 

  26.06.15 
№090-136-  

Ϝϻ Ͽ ϼ  ϼϻϸϹϿϼ ϼ ϼϻ 
϶ Ͽ Ͼ ϼ  ϼ ϻϹ ϼ  

ϴ Ϲ ϼϴϿ ϶  Ͼ Ϲ ϿϹ ϼϹ  
ϴ ϾϿϹϹ ϼ ϸ ϵϹϿ ϼ 
Ͽ ϸ  ϶Ϲ ϹϽ: 

ϴ Ϻ  Ϲ  
 (1424 .): 100%*0,85  

 
 (938 .): 70%*0,8   

100 2 
϶Ϲ

ϼ 

1,4 302,07 172,32 12,55 0,53 423 241 18 1 16,06 22,48 0,03 0,04 

20 -104-
0749 

 
 

  26.06.15 
№090-136-  

ϣϿϼ  
Ϲ Ͽϼ ϼ Ͽ Ϲ 
Ͼ ϻϼ Ϲ 

ϦϙϩϡϢϣϟϙϞϥ (Ϧϧ 2244-
047-17925162-2006), 

ϴ Ͼϼ: 35 ϥ ϴ ϸϴ  

3 14 988,26       13836               

Ϟ Ͽ  ϼ Ϲ ϼ 

21 06-01-
001-22 

 
 

  26.06.15 
№090-136-  

ϧ Ͻ ϶  ϿϹ  
ϸϴ Ϲ ϶: 

ϺϹϿϹϻ ϵϹ  ϼ 
ϼ ϼ Ϲ  ϶Ϲ  ϸ  1000 

 
 (4188 .): 105%*0,85  

 
 (2440 .): 65%*0,8   

100 3 
ϵϹ ϴ, 

ϵ ϵϹ
ϴ ϼ 

ϺϹϿϹϻ ϵϹ
ϴ ϶ 

ϸϹϿϹ 

0,12 128594,4 5142,84 4347,75 510,96 15431 617 522 61 446,04 53,52 28,77 3,45 



 

[81] 

 

22 09-03-
029-01 

 
 

  26.06.15 
№090-136-  

Ϡ ϴϺ ϿϹ ϼ  
Ͽϼ ϹϽ  ϼ 

Ͼ ϼ϶ Ͽϼ ϹϽ , 
Ϻϴ   Ϸ ϴϺϸϹ ϼϹ  
 (190 .): 90%*0,85   
 (169 .): 85%*0,8   

1  
Ͼ Ͼ

ϼϽ 

0,0738 1210,97 396,21 714,19 100,56 89 29 53 7 32,37 2,39 5,64 0,42 

23 09-03-
039-01 

 
 

  26.06.15 
№090-136-  

Ϡ ϴϺ  
Ͼ Ͼ ϼϽ: ϸϿ  
Ͼ Ϲ ϿϹ ϼ  ϵ ϶ ϸ ϶ 
϶ ϼ ϻϸϴ ϼϽ ϼ 

ϺϹ ϼϽ ϴ Ͻ ϸ  0,1 
 

 (1043 .): 90%*0,85  
 

 (927 .): 85%*0,8   

1  
Ͼ Ͼ

ϼϽ 

0,20805 1436,88 947,4 244,13 1,96 299 197 51   80,22 16,69 0,11 0,02 

24 -201-
0778 

 
 

  26.06.15 
№090-136-  

ϣ ϼϹ ϼ ϸϼ϶ϼϸ ϴϿ Ϲ 
϶ϴ Ϲ Ͼ Ͼ ϼϼ, 
ϴ ϴ ϵ Ͻ Ϲϸϼ ϼ  

ϸ  0,1  

 0,28185 11926,6       3362               

Ϣ Ͼϴ 

25 08-01-
002-03 

 
 

  26.06.15 
№090-136-  

ϧ Ͻ ϶  ϶ϴ ϼ : 
Ϸ ϴ϶ϼϽ Ϸ  
91,42 = 394,81 - 1,28 x 237,02 

 (1034 .): 122%*0,85  
 

 (638 .): 80%*0,8   

1 3 
϶ϴ ϼ
 

4,24 
42,4*0,1 

91,42 26,58 64,34 7,31 388 113 273 31 2,5 10,6 0,54 2,29 

26 -408-
0200 

 
 

  26.06.15 
№090-136-  

ϥ Ϲ  Ϲ ϴ -Ϸ ϴ϶ϼϽ ϴ  
ϼ ϸ ϴ  

3 4,24 82,19       348               



 

[82] 

 

27 01-02-
005-01 

 
 

  26.06.15 
№090-136-  

ϧ Ͽ Ϲ ϼϹ Ϸ ϴ 
Ϲ϶ ϴ ϼ Ϲ Ͼϼ ϼ 
ϴ ϵ ϶Ͼϴ ϼ, Ϸ ϴ 

Ϸ ϶: 1-2 
 (45 .): 95%*0,85   
 (22 .): 50%*0,8   

100 3 
Ͽ Ϲ

Ϸ  
Ϸ ϴ 

0,0424 
4,24 / 100 

448,69 139,08 309,61 40,28 19 6 13 2 12,53 0,53 3,04 0,13 

28 06-01-
001-01 

 
 

  26.06.15 
№090-136-  

ϧ Ͻ ϶  ϵϹ Ͻ 
Ͼϼ 

 (569 .): 105%*0,85  
 

 (331 .): 65%*0,8   

100 3 
ϵϹ ϴ, 

ϵ ϵϹ
ϴ ϼ 

ϺϹϿϹϻ ϵϹ
ϴ ϶ 

ϸϹϿϹ 

0,0424 
4,24 / 100 

66350,31 1828,8 2046,64 320,4 2813 78 87 14 180 7,63 18 0,76 

29 -401-
0061 

 
 

  26.06.15 
№090-136-  

ϕϹ  ϺϹϿ Ͻ, 
Ͼ  ϻϴ Ͽ ϼ ϹϿ : 
20 , ϾϿϴ  ϖ3,5 (Ϡ50) 

3 -4,325 582,1       -2518               

30 -401-
0064 

 
 

  26.06.15 
№090-136-  

ϕϹ  ϺϹϿ Ͻ, 
Ͼ  ϻϴ Ͽ ϼ ϹϿ : 
20 , ϾϿϴ  ϖ10 (Ϡ150) 

3 4,325 640       2768               

ϴ ϼ ϹϽ ϼ Ϲ ϾϼϽ  ϴ . 0,000 

31 06-01-
041-01 

 
 

  26.06.15 
№090-136-  

ϧ Ͻ ϶  Ϲ ϹϾ ϼϽ 
ϵϹϻϵϴϿ  Ͽ ϼ Ͻ: 
ϸ  200  ϴ ϶ Ϲ  

Ͻ Ͽ ϴϸϼ ϸ  6  
 (1971 .): 105%*0,85  

 
 (1148 .): 65%*0,8   

100 3 ϶ 
ϸϹϿϹ 

0,0284 
2,84/100 

161895,67 10690,14 3522,86 528,72 4598 304 100 15 951,08 27,01 29,77 0,85 



 

[83] 

 

32 -204-
0100 

 
 

  26.06.15 
№090-136-  

ϗ ϹϾϴ ϴ ϴ  
ϴ ϴ ϴ  ϴϿ  ϾϿϴ ϴ: 
ϔ-I, ϔ-II,  ϔ-III  

 -0,2175 6790       -1477               

33 -204-
0110 

 
 

  26.06.15 
№090-136-  

ϗ ϹϾϴ ϴ ϴ  
ϴ ϴ ϴ  ϴϿ  ϾϿϴ ϴ 
ϔ500 ϥ, ϸϼϴ Ϲ : 10 

 

 0,158137 
(104,9*2*0,616
+12,3+16,6)/10

00 

10883,34       1721               

34 -204-
0001 

 
 

  26.06.15 
№090-136-  

ϗ ϹϾϴ ϴ ϴ  
ϴ ϴ ϴ  ϴϿ  ϷϿϴϸϾϴ  
ϾϿϴ ϴ ϔ-I, ϸϼϴ Ϲ : 6 

 

 0,026773 
(104,9*3*0,044
4+2,2+7,1+0,2
+2,1+1,2)/1000 

8225       220               

Ϝ Ϸ  Ϲ ϻϴ ϴ   ϴϻϸϹϿ  ϶ ϵϴϻϼ  Ϲ ϴ  145436 8745 7346 885   799,68   51,68 

Ϝ Ϸ  Ϲ ϻϴ ϴ   ϴϻϸϹϿ   Ϲ  Ͼ ϼ ϼϹ ϶ Ͼ ϼ Ϸϴ  (ϣϼ  Ϡϼ  ϤϨ №8802-ϩϠ/09 
Ϝ ϸϹϾ  ϼϻ Ϲ Ϲ ϼ  Ϲ Ͻ ϼ ϼ ϴ 1 Ͼ϶ϴ ϴϿ 2017 ϣϛ=6,92 (Ϣϛϣ=6,92; ϱϠ=6,92; ϛϣϠ=6,92; ϠϔϦ=6,92; 
Ϧϛ=6,92; ϦϛϠ=6,92)  (ϣ ϻ. 6-7, 18, 25, 8-9, 13-14, 20, 10-12, 21, 28-34, 15-17, 19, 22-24, 26-27)) 

1006418 60516 50835 6124   5533,79   357,62 

ϡϴϾϿϴϸ Ϲ ϴ ϸ  60146               

ϥ Ϲ ϴ  ϼϵ Ͽ  35327               

   2  :                 

  ϛϹ Ͽ Ϲ ϴϵ , ϶ Ͽ Ϲ Ϲ  ϵ  44525         2148,38     

  Ϟ Ͼ ϼϼ ϼϻ Ͼϼ ϼ ϴ ϼ ϵϿ Ͼ ϶ 53695         494,23   55,08 

  ϕϹ Ϲ ϼ ϺϹϿϹϻ ϵϹ Ϲ ϵ Ϲ Ͼ Ͼ ϼϼ ϶ ϺϼϿϼ -Ϸ ϴϺϸϴ Ͼ  ϼ ϹϿ ϶Ϲ 561980         604,6   215,97 

  ϕϹ Ϲ ϼ ϺϹϿϹϻ ϵϹ Ϲ Ͽϼ Ϲ Ͼ Ͼ ϼϼ ϶ ϿϹ  ϼ ϹϿ ϶Ϲ 402847         1938,02   82,35 

  Ϥϴϵ   ϹϾ Ͼ ϼϼ ϻϸϴ ϼϽ ϼ ϺϹ ϼϽ ( ϼϿϹ ϼϹ ϼ ϻϴ Ϲ ϴ Ϲ ϶ ϼ  Ͼ Ͼ ϼϽ, ϴϻϵ Ͼϴ ϼ 
϶ ϻ϶ϹϸϹ ϼϹ ϸϹϿ  Ͼ Ͼ ϼ϶  ϿϹ Ϲ ϶) 

2669         57,3     

  ϦϹ Ͽ ϼϻ Ͽ ϼ Ϲ ϴϵ  5289         155,56   0,28 

  ϥ ϼ ϹϿ Ϲ Ϲ ϴϿϿϼ Ϲ ϾϼϹ Ͼ Ͼ ϼϼ 28279         132,03   3,04 



 

[84] 

 

  ϛϹ Ͽ Ϲ ϴϵ , ϶ Ͽ Ϲ Ϲ Ϲ ϴ ϼϻϼ ϶ϴ  ϵ  2607         3,67   0,9 

  Ϝ Ϸ  1101891         5533,79   357,62 

    ϖ  ϼ ϿϹ:                 

      Ϡϴ Ϲ ϼϴϿ  895067               

      Ϡϴ ϼ  ϼ Ϲ ϴ ϼϻ  50835               

      ϨϢϦ 66640               

      ϡϴϾϿϴϸ Ϲ ϴ ϸ  60146               

      ϥ Ϲ ϴ  ϼϵ Ͽ  35327               

     2  1101891         5533,79   357,62 

 3.    

Ϲ ϹϾ ϼϹ 

35 07-05-
011-06 

 
 

  26.06.15 
№090-136-  

ϧ ϴ ϶Ͼϴ ϴ ϹϿϹϽ 
Ϲ ϹϾ ϼϽ  ϼ ϴ ϼϹ : 
ϴ 2  Ͽ ϴϸ  

ϸ  10 2 
 (33379 .): 155%*0,85  

 
 (20268 .): 100%*0,8  
 

100 . 
ϵ  

Ͼ Ͼ
ϼϽ 

0,78 14918,79 3885,83 5497,46 808,3 11637 3031 4288 630 313,88 244,83 45,41 35,42 

36 -403-
0778 

 
 

  26.06.15 
№090-136-  

ϣϿϼ  Ϲ ϹϾ ϼ  
Ϸ Ϲ: ϣϞ 

60.15-6A VϦ-1 /ϵϹ  
ϖ15 (Ϡ200), ϵ Ϲ  1,11 

3, ϴ ϸ ϴ -  39,94 ϾϷ/ 
( Ϲ ϼ  1.090.1-1 ϶ . 5-1) 

. 78 2029,34       158289               

37 06-01-
015-08 

 
 

  26.06.15 
№090-136-  

ϧ ϴ ϶Ͼϴ ϻϴϾϿϴϸ  
ϸϹ ϴϿϹϽ ϶Ϲ : ϸ  20 ϾϷ 

 (154 .): 105%*0,85  
 

 (90 .): 65%*0,8   

1  0,034 13129,05 746,63 42,42 2,67 446 25 1   63,22 2,15 0,15 0,01 



 

[85] 

 

38 -201-
0755 

 
 

  26.06.15 
№090-136-  

Ϣ ϸϹϿ Ϲ 
Ͼ Ͼ ϼ϶ Ϲ 
ϿϹ Ϲ  ϻϸϴ ϼϽ ϼ 

ϺϹ ϼϽ  
Ϲ ϵϿϴϸϴ ϼϹ : 

Ϸ ϹϾϴ ϴ  ϼϿϹϽ, 
Ϲϸ  ϴ ϴ ϵ Ͻ 

Ϲϸϼ ϼ  ϸ  0,1  

 0,034 13885       472               

ϴ ϼ ϹϽ ϼ Ϲ ϾϼϽ  ϴ . 3,100 

41 06-01-
041-01 

 
 

  26.06.15 
№090-136-  

ϧ Ͻ ϶  Ϲ ϹϾ ϼϽ 
ϵϹϻϵϴϿ  Ͽ ϼ Ͻ: 
ϸ  200  ϴ ϶ Ϲ  

Ͻ Ͽ ϴϸϼ ϸ  6  
 (1760 .): 105%*0,85  

 
 (1025 .): 65%*0,8   

100 3 ϶ 
ϸϹϿϹ 

0,0254 
2,54/100 

161895,67 10690,14 3522,86 528,72 4112 272 89 13 951,08 24,16 29,77 0,76 

42 -204-
0100 

 
 

  26.06.15 
№090-136-  

ϗ ϹϾϴ ϴ ϴ  
ϴ ϴ ϴ  ϴϿ  ϾϿϴ ϴ: 
ϔ-I, ϔ-II,  ϔ-III  

 -0,2175 6790       -1477               

43 -204-
0110 

 
 

  26.06.15 
№090-136-  

ϗ ϹϾϴ ϴ ϴ  
ϴ ϴ ϴ  ϴϿ  ϾϿϴ ϴ 
ϔ500 ϥ, ϸϼϴ Ϲ : 10 

 

 0,234448 
(175,2*2*0,62

+9,8+7,4)/1000 

10883,34       2552               

44 -204-
0001 

 
 

  26.06.15 
№090-136-  

ϗ ϹϾϴ ϴ ϴ  
ϴ ϴ ϴ  ϴϿ  ϷϿϴϸϾϴ  
ϾϿϴ ϴ ϔ-I, ϸϼϴ Ϲ : 6 

 

 0,034124 
(175,2*3*0,04
+13,1)/1000 

8225       281               

ϔ ϾϹ ϴ 



 

[86] 

 

45 46-08-
012-01 

 
 

  26.06.15 
№090-136-  

ϧ ϴ ϶Ͼϴ ϴ ϾϹ ϶ ϶ 
϶Ϲ ϼ  ϷϿ ϵϼ Ͻ 100 
, ϸϼϴ Ϲ  ϴ ϾϹ ϴ: ϸ  8 
 

 (511 .): 110%*0,85  
 

 (306 .): 70%*0,8   

100 . 1,06 91,07 74,04 17,03   97 79 18   6,67 7,07     

46 46-08-
012-06 

 
 

  26.06.15 
№090-136-  

ϡϴ ϾϴϺϸ Ϲ 10  
ϼϻ Ϲ Ϲ ϼ  ϷϿ ϵϼ  

϶Ϲ ϼ  ϸ ϵϴ϶Ͽ  
( Ϲ ϴ ) Ͼ ϴ Ϲ ϾϹ: 
46-08-012-01 
( =5 ( =5; Э =5  .; 

=5; А =5  .; =5; 
=5)) 

 (221 .): 110%*0,85  
 

 (132 .): 70%*0,8   

100 . 1,06 39,2 31,65 7,55   42 34 8   2,85 3,02     

48 -204-
0134 

 
 

  26.06.15 
№090-136-  

ϗ ϹϾϴ ϴ ϴ  
ϴ ϴ ϴ  ϴϿ  ϾϿϴ ϴ 
ϔ500 ϥ, ϸϼϴ Ϲ : 8  

 0,0127 
(12,7)/1000 

13075,16       166               

Ϟ ϶Ͽ  

49 12-01-
002-01 

 
 

  26.06.15 
№090-136-  

ϧ Ͻ ϶  Ͼ ϶ϹϿ  
Ͽ Ͼϼ  Ϲ Ϲ Ͽ Ͻ  

ϼϻ Ͽ  Ͼ ϶ϹϿ  
ϴ Ϲ ϼϴϿ ϶ ϴ ϵϼ Ͻ 
ϴ ϼϾϹ:  ϻϴ ϼ  
Ͽ Ϲ  ϼϻ Ϸ ϴ϶ϼ  ϴ 

ϵϼ Ͻ 
ϴ ϼ Ϲ ϼ ϶ϴ Ͻ 

ϴ ϼϾϹ 
 (798 .): 120%*0,85  

 
 (407 .): 65%*0,8   

100 2 
Ͼ ϶Ͽϼ 

0,301 9564,58 363,77 442,96 14,01 2879 109 133 4 29,72 8,95 0,82 0,25 

50 26-01-
039-01 

 
 

  26.06.15 
№090-136-  

Ϝϻ Ͽ ϼ  Ͼ ϼϽ ϼ 
Ϲ ϹϾ ϼϽ ϼϻϸϹϿϼ ϼ ϼϻ 

϶ Ͽ Ͼ ϼ  ϼ ϻϹ ϼ  
ϴ Ϲ ϼϴϿ ϶ ϴ  

200,24 = 1 955,43 - 1,02 x 1 
720,77 

 (45291 .): 100%*0,85  
 

 (29839 .): 70%*0,8  

1 3 
ϼϻ Ͽ ϼϼ 

60,2 200,24 127,91 72,33   12054 7700 4354   10,58 636,92     



 

[87] 

 

 

51 -101-
7194 

 
 

  26.06.15 
№090-136-  

ϜϛϢϥϣϔϡ: ϔ 10 2 30,1 46,06       1386               

52 -104-
0920 

 
 

  26.06.15 
№090-136-  

ϣϿϼ  ϼϻ ϼ Ϲ ϴϿ Ͻ 
϶ϴ : ϴ ϼ Ϲ ϼ Ϲ Ͼ  
϶ ϻ Ϲ  ϣ-75 

Ͽ ϼ Ͻ 50  (ϗϢϥϦ 
9573-96) 

3 60,2 374,38       22538               

53 -101-
4134 

 
 

  26.06.15 
№090-136-  

ϣϿϹ Ͼϴ ϸϾ ϶ϹϿ ϴ  
ϴ ϼϾ ϸϹ ϴ ϴ  
(Ϸϼϸ ϼϻ Ͽ ϼ ϴ ) 
ϼ ϴ ϲϦϔϞϢϡ 

2 -167,9 12,62       -2119               

54 10-01-
092-01 

 
 

  26.06.15 
№090-136-  

ϔ ϼ Ϲ ϼ Ϲ Ͼϴ  
ϵ ϴϵ Ͼϴ Ͼϴ Ϲ , 

ϵϹ , Ͼϼ ϼ  ϼ 
ϸϹ Ϲ϶  ϶Ϲ ϹϽ 
ϵϼ ϼ Ϲ  "ϡ ϹϾ -
ϘϹϻϼ ϹϾ " 

 (1006 .): 118%*0,85  
 

 (506 .): 63%*0,8   

100 2 
ϵ ϴϵϴ
϶ϴϹ Ͻ 

϶Ϲ
ϼ 

2,2 276,34 65,4 46,95 0,61 608 144 103 1 5,94 13,07 0,04 0,09 

Ϝ Ϸ  Ϲ ϻϴ ϴ   ϴϻϸϹϿ  ϶ ϵϴϻϼ  Ϲ ϴ  213963 11394 8994 648   940,17   36,53 

Ϝ Ϸ  Ϲ ϻϴ ϴ   ϴϻϸϹϿ   Ϲ  Ͼ ϼ ϼϹ ϶ Ͼ ϼ Ϸϴ  (ϣϼ  Ϡϼ  ϤϨ №8802-ϩϠ/09 
Ϝ ϸϹϾ  ϼϻ Ϲ Ϲ ϼ  Ϲ Ͻ ϼ ϼ ϴ 1 Ͼ϶ϴ ϴϿ 2017 ϣϛ=6,92 (Ϣϛϣ=6,92; ϱϠ=6,92; ϛϣϠ=6,92; ϠϔϦ=6,92; 
Ϧϛ=6,92; ϦϛϠ=6,92)  (ϣ ϻ. 35-38, 41-46, 48-49, 52, 50-51, 53-54)) 

1480625 78846 62239 4485   6505,97   252,79 

ϡϴϾϿϴϸ Ϲ ϴ ϸ  83119               

ϥ Ϲ ϴ  ϼϵ Ͽ  52573               



 

[88] 

 

   3    :                 

  ϕϹ Ϲ ϼ ϺϹϿϹϻ ϵϹ Ϲ ϵ Ϲ Ͼ Ͼ ϼϼ ϶ ϺϼϿϼ -Ϸ ϴϺϸϴ Ͼ  ϼ ϹϿ ϶Ϲ 1229535         1694,22   245,11 

  ϕϹ Ϲ ϼ ϺϹϿϹϻ ϵϹ Ϲ Ͽϼ Ϲ Ͼ Ͼ ϼϼ ϶ ϿϹ  ϼ ϹϿ ϶Ϲ 47220         182,07   5,33 

  ϛϴ ϼ ϴ ϼ ϹϿ  Ͼ Ͼ ϼϽ ϼ ϵ ϸ ϶ϴ ϼ   Ͼ ϻϼϼ                 

  Ϥϴϵ   ϹϾ Ͼ ϼϼ ϻϸϴ ϼϽ ϼ ϺϹ ϼϽ ( ϼϿϹ ϼϹ ϼ ϻϴ Ϲ ϴ Ϲ ϶ ϼ  Ͼ Ͼ ϼϽ, ϴϻϵ Ͼϴ ϼ 
϶ ϻ϶ϹϸϹ ϼϹ ϸϹϿ  Ͼ Ͼ ϼ϶  ϿϹ Ϲ ϶) 

3280         69,82     

  Ϟ ϶Ͽϼ 177091         61,93   1,73 

  ϦϹ Ͽ ϼϻ Ͽ ϼ Ϲ ϴϵ  158544         4407,49     

  ϘϹ Ϲ϶ Ϲ Ͼ Ͼ ϼϼ 647         90,44   0,62 

  Ϝ Ϸ  1616317         6505,97   252,79 

    ϖ  ϼ ϿϹ:                 

      Ϡϴ Ϲ ϼϴϿ  1339540               

      Ϡϴ ϼ  ϼ Ϲ ϴ ϼϻ  62239               

      ϨϢϦ 83331               

      ϡϴϾϿϴϸ Ϲ ϴ ϸ  83119               

      ϥ Ϲ ϴ  ϼϵ Ͽ  52573               

     3    1616317         6505,97   252,79 

 4. ,  

55 06-01-
026-04 

 
 

  26.06.15 
№090-136-  

ϧ Ͻ ϶  
ϺϹϿϹϻ ϵϹ  Ͼ Ͽ  ϶ 
ϸϹ Ϲ϶ Ͻ ϴϿ ϵϾϹ 
϶ Ͻ: ϸ  4 , 

Ϲ ϼ Ϲ  ϸ  2  
 (3260 .): 105%*0,85  

 
 (1900 .): 65%*0,8   

100 3 
ϺϹϿϹϻ ϵϹ

ϴ ϶ 
ϸϹϿϹ 

0,027 163396,84 17859,77 12236,47 1715,13 4412 482 330 46 1569,4 42,37 96,41 2,6 

56 06-01-
034-02 

 
 

  26.06.15 
№090-136-  

ϧ Ͻ ϶  ϵϴϿ Ͼ ϸϿ  
Ϲ ϹϾ ϼϽ, 

ϸϾ ϴ ϶  ϼ 
ϵ϶ ϻ  ϴ ϶ Ϲ  

Ͻ Ͽ ϴϸϾϼ: ϸ  6 
 ϼ ϶ Ϲ ϵϴϿ Ͼ ϸ  

500  
 (6843 .): 105%*0,85  

 

100 3 
ϺϹϿϹϻ ϵϹ

ϴ ϶ 
ϸϹϿϹ 

0,052 241290,25 19662,13 12866,31 1661,76 12547 1022 669 86 1749,3 90,96 93,41 4,86 



 

[89] 

 

 (3987 .): 65%*0,8   

57 06-01-
041-01 

 
 

  26.06.15 
№090-136-  

ϧ Ͻ ϶  Ϲ ϹϾ ϼϽ 
ϵϹϻϵϴϿ  Ͽ ϼ Ͻ: 
ϸ  200  ϴ ϶ Ϲ  

Ͻ Ͽ ϴϸϼ ϸ  6  
 (12469 .): 105%*0,85  

 
 (7265 .): 65%*0,8   

100 3 ϶ 
ϸϹϿϹ 

0,18 161895,67 10690,14 3522,86 528,72 29141 1924 634 95 951,08 171,19 29,77 5,36 

58 06-01-
015-08 

 
 

  26.06.15 
№090-136-  

ϧ ϴ ϶Ͼϴ ϻϴϾϿϴϸ  
ϸϹ ϴϿϹϽ ϶Ϲ : ϸ  20 ϾϷ 

 (1464 .): 105%*0,85  
 

 (853 .): 65%*0,8   

1  0,316 
((7,4*30,

162+21,92*4+
5,47)/1000;3) 

13129,05 746,63 42,42 2,67 4149 236 13 1 63,22 19,98 0,15 0,05 

59 -201-
0755 

 
 

  26.06.15 
№090-136-  

Ϣ ϸϹϿ Ϲ 
Ͼ Ͼ ϼ϶ Ϲ 
ϿϹ Ϲ  ϻϸϴ ϼϽ ϼ 

ϺϹ ϼϽ  
Ϲ ϵϿϴϸϴ ϼϹ : 

Ϸ ϹϾϴ ϴ  ϼϿϹϽ, 
Ϲϸ  ϴ ϴ ϵ Ͻ 

Ϲϸϼ ϼ  ϸ  0,1  

 0,316 13885       4388               

60 08-02-
005-01 

 
 

  26.06.15 
№090-136-  

ϞϿϴϸϾϴ ϴ ϼ ϶ϴ  
Ϲ  ϼϻ Ͼϼ ϼ ϴ ϶ 

ϴϽ ϴ   ϹϽ ϼ  
7-8 ϵϴϿϿ ϶: ϴ Ϻ  

 ϼ ϶ Ϲ 
ϴϺϴ ϸ  4  
 (102029 .): 122%*0,85  

 
 (62969 .): 80%*0,8  
 

1 3 
ϾϿϴϸϾϼ 

192 1192,57 66,93 44,45 7,12 228973 12851 8534 1367 6,03 1157,76 0,4 76,8 

61 -  Ϟ ϻϼ ϴ  ϴ ϴ ϴ 
ϸϼϴ Ϲ  6  

. . 200 2,78       556               



 

[90] 

 

62 13-03-
002-04 

 
 

  26.06.15 
№090-136-  

ϢϷ ϶Ͼϴ 
Ϲ ϴϿϿϼ Ϲ Ͼϼ  
϶Ϲ ϹϽ ϻϴ ϸϼ  ϴϻ: 

Ϸ ϶Ͼ Ͻ ϗϨ-021 
( =2 ( =2; Э =2  .; 

=2; А =2  .; =2; 
=2)) 

 (37 .): 90%*0,85   
 (27 .): 70%*0,8   

100 2 
Ͼ ϴ ϼ϶ϴ

Ϲ Ͻ 
϶Ϲ

ϼ 

0,05 688,54 147,2 19,44 0,26 34 7 1   10,62 0,53 0,02   

63 13-03-
004-26 

 
 

  26.06.15 
№090-136-  

ϢϾ ϴ Ͼϴ Ϲ ϴϿϿϼ Ϲ Ͼϼ  
Ϸ ϶ϴ  

϶Ϲ ϹϽ: ϴϿ  
ϣϨ-115 
( =2 ( =2; Э =2  .; 

=2; А =2  .; =2; 
=2)) 

 (27 .): 90%*0,85   
 (20 .): 70%*0,8   

100 2 
Ͼ ϴ ϼ϶ϴ

Ϲ Ͻ 
϶Ϲ

ϼ 

0,05 793,62 90,46 13,12 0,26 40 5 1   7,66 0,38 0,02   

91 26-01-
036-01 

 
 

  26.06.15 
№090-136-  

Ϝϻ Ͽ ϼ  ϼϻϸϹϿϼ ϼ ϼϻ 
϶ Ͽ Ͼ ϼ  ϼ ϻϹ ϼ  

ϴ Ϲ ϼϴϿ ϶  Ͼ Ϲ ϿϹ ϼϹ  
ϴ ϾϿϹϹ ϼ ϸ ϵϹϿ ϼ 
Ͽ ϸ  ϶Ϲ ϹϽ: 

ϴ Ϻ  Ϲ  
 (4047 .): 100%*0,85  

 
 (2666 .): 70%*0,8   

100 2 
϶Ϲ

ϼ 

3,98 302,07 172,32 12,55 0,53 1202 686 50 2 16,06 63,92 0,03 0,12 

92 -104-
0150 

 
 

  26.06.15 
№090-136-  

ϣϿϼ  ϼϻ ϼ Ϲ ϴϿ Ͻ 
϶ϴ : ϴ ϼ Ϲ ϼ Ϲ Ͼ  
϶ ϻ Ϲ  Ϡ-75 

3 39,8 652,5       25970               

96 -101-
3914 

 
 

  26.06.15 
№090-136-  

Ϙ ϵϹϿϼ ϴ Ϲ 
Ͽϼ ϼϿϹ ϶ Ϲ 

100 . 495 97,18       48104               

ϧ Ͻ ϶  Ϲ ϹϷ ϸ Ͼ 



 

[91] 

 

64 08-04-
003-01 

 
 

  26.06.15 
№090-136-  

ϞϿϴϸϾϴ Ϲ ϹϷ ϸ Ͼ ϼϻ 
Ϸϴϻ ϵϹ  ϵϿ Ͼ ϶ ϴ 
ϾϿϹϹ Ͽ ϼ Ͻ: 100  

ϼ ϶ Ϲ ϴϺϴ ϸ  4  
 (5340 .): 122%*0,85  

 
 (3295 .): 80%*0,8   

100 2 
Ϲ ϹϷ

ϸ Ͼ 

1,08 
108 / 100 

9261,74 675,17 143,11 13,88 10003 729 155 15 62,4 67,39 0,78 0,84 

Ϝ Ϸ  Ϲ ϻϴ ϴ   ϴϻϸϹϿ  ϶ ϵϴϻϼ  Ϲ ϴ  369519 17942 10387 1612   1614,48   90,63 

Ϝ Ϸ  Ϲ ϻϴ ϴ   ϴϻϸϹϿ   Ϲ  Ͼ ϼ ϼϹ ϶ Ͼ ϼ Ϸϴ  (ϣϼ  Ϡϼ  ϤϨ №8802-ϩϠ/09 
Ϝ ϸϹϾ  ϼϻ Ϲ Ϲ ϼ  Ϲ Ͻ ϼ ϼ ϴ 1 Ͼ϶ϴ ϴϿ 2017 ϣϛ=6,92 (Ϣϛϣ=6,92; ϱϠ=6,92; ϛϣϠ=6,92; ϠϔϦ=6,92; 
Ϧϛ=6,92; ϦϛϠ=6,92)  (ϣ ϻ. 55-61, 64, 62-63, 91-92, 96)) 

2557071 124159 71878 11155   11172,21   627,16 

ϡϴϾϿϴϸ Ϲ ϴ ϸ  135516               

ϥ Ϲ ϴ  ϼϵ Ͽ  82981               

   4 ,  :                 

  ϕϹ Ϲ ϼ ϺϹϿϹϻ ϵϹ Ϲ Ͽϼ Ϲ Ͼ Ͼ ϼϼ ϶ ϿϹ  ϼ ϹϿ ϶Ϲ 416131         2245,54   89,06 

  Ϟ Ͼ ϼϼ ϼϻ Ͼϼ ϼ ϴ ϼ ϵϿ Ͼ ϶ 1831193         8478,04   537,27 

  ϛϴ ϼ ϴ ϼ ϹϿ  Ͼ Ͼ ϼϽ ϼ ϵ ϸ ϶ϴ ϼ   Ͼ ϻϼϼ 621         6,3     

  ϦϹ Ͽ ϼϻ Ͽ ϼ Ϲ ϴϵ  527623         442,33   0,83 

  Ϝ Ϸ  2775568         11172,21   627,16 

    ϖ  ϼ ϿϹ:                 

      Ϡϴ Ϲ ϼϴϿ  2361034               

      Ϡϴ ϼ  ϼ Ϲ ϴ ϼϻ  71878               

      ϨϢϦ 135314               

      ϡϴϾϿϴϸ Ϲ ϴ ϸ  135516               

      ϥ Ϲ ϴ  ϼϵ Ͽ  82981               

     4 ,  2775568         11172,21   627,16 

 5.  

Ͼ ϴ 



 

[92] 

 

65 10-01-
034-05 

 
 

  26.06.15 
№090-136-  

ϧ ϴ ϶Ͼϴ ϶ ϺϼϿ  ϼ 
ϵ Ϲ ϶Ϲ  ϻϸϴ ϼ  
Ͼ  ϵϿ Ͼ ϶ ϼϻ ϣϖϩ 

ϼϿϹϽ: ϶  
( Ͼϼϸ , ϶ -

Ͼϼϸ )  Ͽ ϴϸ  
Ϲ ϴ ϸ  2 2 

ϸ϶ ϶ ϴ  
 (5858 .): 118%*0,85  

 
 (2943 .): 63%*0,8   

100 2 
Ϲ ϶ 

0,39 343387,81 2134,32 632,38 31,33 133921 832 247 12 187,55 73,14 1,76 0,69 

66 -203-
0998 

 
 

  26.06.15 
№090-136-  

ϕϿ Ͼ Ͼ Ͻ 
Ͽϴ ϼϾ ϶ Ͻ: 

ϸ϶ ϶ ϴ Ͻ,  ϷϿ Ͻ 
ϼ ϶ - Ͼϼϸ Ͻ 

϶ Ͼ Ͻ, ϸ϶ Ͼϴ Ϲ  
ϹϾϿ ϴϾϹ  (32 ), 

Ͽ ϴϸ  ϸ  2 2 

2 39 3577,98       139541               

67 10-01-
035-03 

 
 

  26.06.15 
№090-136-  

ϧ ϴ ϶Ͼϴ ϸ Ͼ  
ϸ Ͼ ϼϻ ϣϖϩ: ϶ 
Ͼϴ Ϲ  Ϲ ϴ  

Ͽ ϼ Ͻ ϶ Ϲ 0,51  
 (159 .): 118%*0,85  

 
 (80 .): 63%*0,8   

100 .  0,097 
9,7 / 100 

7345,58 237,32 36,2 1,25 713 23 4   21,38 2,07 0,07 0,01 

68 -101-
2905 

 
 

  26.06.15 
№090-136-  

Ϙ Ͼϼ ϸ Ͼ Ϲ ϣϖϩ, 
ϼ ϼ Ͻ: 250  

 9,7 192,36       1866               

ϸ϶Ϲ ϼ ϶ ϴ Ϻ  Ϲ ϴ  

69 09-04-
013-01 

 
 

  26.06.15 
№090-136-  

ϧ ϴ ϶Ͼϴ ϸ϶Ϲ ϹϽ: 
ϸ Ͽ  ϷϿ ϼ  

 (815 .): 90%*0,85   
 (725 .): 85%*0,8   

1 2 
Ϲ ϴ 

5,6 
1,8*2+2 

115,12 27,51 11,05   645 154 62   2,07 11,59     



 

[93] 

 

70 09-04-
012-01 

 
 

  26.06.15 
№090-136-  

ϧ ϴ ϶Ͼϴ Ϲ ϴϿϿϼ Ϲ Ͼϼ  
ϸ϶Ϲ  ϵϿ Ͼ ϶ ϶ 
Ϸ ϶ Ϲ Ϲ  

 (656 .): 90%*0,85   
 (583 .): 85%*0,8   

1 2 
Ϲ ϴ 

4 
2*2*1 

94,98 30,98 23,07   380 124 92   2,4 9,6     

71 -203-
8147 

 
 

  26.06.15 
№090-136-  

ϕϿ Ͼ ϸ϶Ϲ Ͻ ϴϿ Ͻ 
ϴ Ϻ Ͻ ϸ϶ Ͽ Ͻ 

Ϙϥϡ ϘϞϡ, Ͽ ϴϸ  2,73 
2 (ϗϢϥϦ 31173-2003) 

2 2 1650,11       3300               

72 -203-
8146 

 
 

  26.06.15 
№090-136-  

ϕϿ Ͼ ϸ϶Ϲ Ͻ ϴϿ Ͻ 
϶ Ϲ ϼϽ ϸ Ͽ Ͻ 
Ϙϥϖ, Ͽ ϴϸ  2,1 2 
(ϗϢϥϦ 31173-2003) 

2 2 2026,31       4053               

϶  ϶ Ϲ ϼ  Ϲ ϴ  

73 10-01-
039-03 

 
 

  26.06.15 
№090-136-  

ϧ ϴ ϶Ͼϴ ϵϿ Ͼ ϶ ϶ 
ϴ Ϻ  ϼ ϶ Ϲ ϼ  

ϸ϶Ϲ  Ϲ ϴ : ϶ 
Ϲ ϹϷ ϸϾϴ  ϼ 

ϸϹ Ϲ϶  Ϲ ϵϿϹ  
Ϲ ϴ , Ͽ ϴϸ  Ϲ ϴ 

ϸ  3 2 
5 709,30 = 40 655,30 - 100 x 
349,46 

 (1284 .): 118%*0,85  
 

 (645 .): 63%*0,8   

100 2 
Ϲ ϶ 

0,1378 
(10,8+2,98)/10

0 

5709,3 1342,05 438,67   787 185 60   115 15,85     

74 -203-
0199 

 
 

  26.06.15 
№090-136-  

ϕϿ Ͼϼ ϸ϶Ϲ Ϲ 
ϸ Ͽ Ϲ  Ͽ : 

ϷϿ ϼ  Ϙϗ 21-9, Ͽ ϴϸ  
1,80 2; Ϙϗ 21-10, 

Ͽ ϴϸ  2,01 2 

2 10,8 
6*1,8 

333,23       3599               



 

[94] 

 

75 -203-
0198 

 
 

  26.06.15 
№090-136-  

ϕϿ Ͼϼ ϸ϶Ϲ Ϲ 
ϸ Ͽ Ϲ  Ͽ : 

ϷϿ ϼ  Ϙϗ 21-7, Ͽ ϴϸ  
1,39 2; Ϙϗ 21-8, Ͽ ϴϸ  
1,59 2 

2 2,98 
1,59*1+1*1,39 

338,47       1009               

76 -101-
0887 

 
 

  26.06.15 
№090-136-  

ϥϾ ϵ Ϲ ϼϻϸϹϿϼ  ϸϿ  
ϵϿ Ͼ ϶ ϶ ϸ  

ϸ Ͽ  

Ͼ Ͽ. 8 158,23       1266               

Ϝ Ϸ  Ϲ ϻϴ ϴ   ϴϻϸϹϿ  ϶ ϵϴϻϼ  Ϲ ϴ  291080 1318 465 12   112,25   0,7 

Ϝ Ϸ  Ϲ ϻϴ ϴ   ϴϻϸϹϿ   Ϲ  Ͼ ϼ ϼϹ ϶ Ͼ ϼ Ϸϴ  (ϣϼ  Ϡϼ  ϤϨ №8802-ϩϠ/09 
Ϝ ϸϹϾ  ϼϻ Ϲ Ϲ ϼ  Ϲ Ͻ ϼ ϼ ϴ 1 Ͼ϶ϴ ϴϿ 2017 ϣϛ=6,92 (Ϣϛϣ=6,92; ϱϠ=6,92; ϛϣϠ=6,92; ϠϔϦ=6,92; 
Ϧϛ=6,92; ϦϛϠ=6,92)  (ϣ ϻ. 65-68, 73-76, 69-72)) 

2014274 9121 3218 83   776,77   4,84 

ϡϴϾϿϴϸ Ϲ ϴ ϸ  8774               

ϥ Ϲ ϴ  ϼϵ Ͽ  4977               

   5  :                 

  ϘϹ Ϲ϶ Ϲ Ͼ Ͼ ϼϼ 1967269         630,14   4,84 

  ϥ ϼ ϹϿ Ϲ Ϲ ϴϿϿϼ Ϲ ϾϼϹ Ͼ Ͼ ϼϼ 60756         146,63     

  Ϝ Ϸ  2028025         776,77   4,84 

    ϖ  ϼ ϿϹ:                 

      Ϡϴ Ϲ ϼϴϿ  2001935               

      Ϡϴ ϼ  ϼ Ϲ ϴ ϼϻ  3218               

      ϨϢϦ 9204               

      ϡϴϾϿϴϸ Ϲ ϴ ϸ  8774               

      ϥ Ϲ ϴ  ϼϵ Ͽ  4977               

     5  2028025         776,77   4,84 

 6.  



 

[95] 

 

77 15-01-
051-01 

 
 

  26.06.15 
№090-136-  

ϧ Ͻ ϶  ϴ Ϻ  
ϿϾ ϶ ϼϻ 

Ͽϼ϶ϼ ϼϿ Ͽ ϼϸ Ͻ 
ϿϹ Ͼϼ (ϣϖϩ) Ϸϴ  

ϵ  ϶ Ϲ Ϲ ϼ  
Ͽ ϴϸ : ϸ  10 2 

 (3910 .): 105%*0,85  
 

 (1928 .): 55%*0,8   

100 2 
ϵϿϼ ϶Ͼ

ϼ 

0,913 810,85 693,65 117,2   740 633 107   48,07 43,89     

78 -  ϥ ϼ  ϿϾϴ 
ϴ Ϻ Ϸ  

2 91,3 65       5935               

79 15-02-
016-01 

 
 

  26.06.15 
№090-136-  

ϣ ϴ  Ͼϴ Ͼϴ 
϶Ϲ ϹϽ ϶ ϼ 

ϻϸϴ ϼ  Ϲ Ϲ -
ϼϻ϶Ϲ Ͼ ϶  ϼϿϼ 

Ϲ Ϲ  ϴ ϶   
Ͼϴ  ϼ ϵϹ : ϴ  

Ϲ  
 (60359 .): 105%*0,85  

 
 (29757 .): 55%*0,8  
 

100 2 
Ͼϴ

ϼ϶ϴϹ Ͻ 
϶Ϲ

ϼ 

10,12 1922,89 890,47 130,67 75,21 19460 9012 1322 761 75,4 763,05 6,07 61,43 

80 15-01-
019-07 

 
 

  26.06.15 
№090-136-  

ϗϿϴϸϾϴ  ϵϿϼ ϶Ͼϴ Ϲ , 
Ͽϵ ϶, ϼϿ  ϼ 

Ͼ ϶ (ϵϹϻ Ͼϴ ϼϻ , 
Ͽϼ  ϼ ϷϿ ϶  
Ͽϼ Ͼ)  ϴ ϶Ͼ Ͻ 
Ͽϼ Ͼ ϴϿϹ Ϸ  

Ϸϴ ϼ ϴ ϴ ϾϿϹϹ ϼϻ 
ϼ  Ϲ ϹϽ:  Ͼϼ ϼ  

ϼ ϵϹ  
 (3225 .): 105%*0,85  

 
 (1590 .): 55%*0,8   

100 2 
϶Ϲ

ϼ 
ϵϿϼ ϶Ͼ

ϼ 

0,26 17467,55 1985,01 37,89 23,08 4542 516 10 6 166,11 43,19 1,65 0,43 

81 15-04-
005-01 

 
 

  26.06.15 
№090-136-  

ϣ ϴ  Ͼ ϴ Ͼϴ 
Ͽϼ϶ϼ ϼϿϴ Ϲ ϴ ϼ 

϶ ϸ Ͽ ϼ ϼ 
ϴ϶ϴ ϼ ϴ   
Ͼϴ ϾϹ ϼ ϵ  

Ͼ Ͼ ϼ : Ϲ , 
ϸϷ ϶ϿϹ  ϸ 

Ͼ ϴ Ͼ  
 (735 .): 105%*0,85  

 
 (362 .): 55%*0,8   

100 2 
Ͼ ϴ ϼ϶ϴ

Ϲ Ͻ 
϶Ϲ

ϼ 

0,6732 
(46,45+20,87)/

100 

1130,55 177,15 9,35 0,18 761 119 6   15,18 10,22 0,01 0,01 



 

[96] 

 

82 15-02-
019-03 

 
 

  26.06.15 
№090-136-  

ϥ Ͽ Ϲ ϶ ϴ϶ ϼ϶ϴ ϼϹ 
϶ Ϲ ϼ  ϶Ϲ ϹϽ 
( ϸ Ͽ Ͻ Ϲ 

Ͼϴ ϼ϶ϴ ϼϹ)ϼϻ 
ϼ  ϴ ϶  Ϲ ϹϽ 

Ͽ ϼ Ͻ ϸ  10 : Ϲ  
 (40348 .): 105%*0,85  

 
 (19892 .): 55%*0,8  
 

100 2 
Ͼϴ

ϼ϶ϴϹ Ͻ 
϶Ϲ

ϼ 

10,12 3480,48 620,09 35,59 25,51 35222 6275 360 258 51,89 525,13 1,87 18,92 

Ϝ Ϸ  Ϲ ϻϴ ϴ   ϴϻϸϹϿ  ϶ ϵϴϻϼ  Ϲ ϴ  66660 16555 1805 1025   1385,48   80,79 

Ϝ Ϸ  Ϲ ϻϴ ϴ   ϴϻϸϹϿ   Ϲ  Ͼ ϼ ϼϹ ϶ Ͼ ϼ Ϸϴ  (ϣϼ  Ϡϼ  ϤϨ №8802-ϩϠ/09 
Ϝ ϸϹϾ  ϼϻ Ϲ Ϲ ϼ  Ϲ Ͻ ϼ ϼ ϴ 1 Ͼ϶ϴ ϴϿ 2017 ϣϛ=6,92 (Ϣϛϣ=6,92; ϱϠ=6,92; ϛϣϠ=6,92; ϠϔϦ=6,92; 
Ϧϛ=6,92; ϦϛϠ=6,92)  (ϣ ϻ. 77-82)) 

461287 114561 12491 7093   9587,52   559,07 

ϡϴϾϿϴϸ Ϲ ϴ ϸ  108576               

ϥ Ϲ ϴ  ϼϵ Ͽ  53528               

   6  :                 

  Ϣ ϸϹϿ Ϲ ϴϵ  623391         9587,52   559,07 

  Ϝ Ϸ  623391         9587,52   559,07 

    ϖ  ϼ ϿϹ:                 

      Ϡϴ Ϲ ϼϴϿ  334235               

      Ϡϴ ϼ  ϼ Ϲ ϴ ϼϻ  12491               

      ϨϢϦ 121654               

      ϡϴϾϿϴϸ Ϲ ϴ ϸ  108576               

      ϥ Ϲ ϴ  ϼϵ Ͽ  53528               

     6  623391         9587,52   559,07 

 7.  

83 11-01-
009-01 

 
 

  26.06.15 
№090-136-  

ϧ Ͻ ϶  Ϲ Ͽ - ϼ 
ϻ϶ Ͼ ϼϻ Ͽ ϼϼ Ͽ Ͻ 
ϼϻ Ͽϼ : ϼϿϼ ϴ ϶ 

ϼ Ϲ ϴϿ ϶ϴ  ϼϿϼ 
ϹϾϿ ϶ Ͽ Ͼ ϼ  

447,73 = 2 470,65 - 4,12 x 491,00 
 (7285 .): 123%*0,85  

 
 (4181 .): 75%*0,8   

100 2 
ϼϻ Ͽϼ Ϲ

Ͻ 
϶Ϲ

ϼ 

3,01 447,73 331,19 116,54 3,2 1348 997 351 10 28,38 85,42 0,18 0,54 



 

[97] 

 

84 -104-
0747 

 
 

  26.06.15 
№090-136-  

ϣϿϼ  
Ϲ Ͽϼ ϼ Ͽ Ϲ 
Ͼ ϻϼ Ϲ 

ϦϙϩϡϢϣϟϙϞϥ (Ϧϧ 2244-
047-17925162-2006), 

ϴ Ͼϼ: 30 ϥ ϴ ϸϴ  

3 30,1 961,1       28929               

85 11-01-
011-01 

 
 

  26.06.15 
№090-136-  

ϧ Ͻ ϶  ϺϹϾ: 
Ϲ Ϲ  Ͽ ϼ Ͻ 20 

 
 (9392 .): 123%*0,85  

 
 (5390 .): 75%*0,8   

100 2 
ϺϾϼ 

3,01 1686,55 408,53 50,49 22,61 5077 1230 152 68 39,51 118,93 1,27 3,82 

86 11-01-
011-02 

 
 

  26.06.15 
№090-136-  

ϧ Ͻ ϶  ϺϹϾ: ϴ 
ϾϴϺϸ Ϲ 5  ϼϻ Ϲ Ϲ ϼ  

Ͽ ϼ  ϺϾϼ 
ϸ ϵϴ϶Ͽ  ϼϿϼ ϼ ϾϿ ϴ  
Ͼ ϴ Ϲ ϾϹ 11-01-011-01 
(  30  =2 ( =2; 
Э =2  .; =2; А =2  

.; =2; =2)) 
 (391 .): 123%*0,85  

 
 (224 .): 75%*0,8   

100 2 
ϺϾϼ 

3,01 636,04 10,34 17,78 7,48 1914 31 54 23 1 3,01 0,42 1,26 

87 11-01-
011-02 

 
 

  26.06.15 
№090-136-  

ϧ Ͻ ϶  ϺϹϾ: ϴ 
ϾϴϺϸ Ϲ 5  ϼϻ Ϲ Ϲ ϼ  

Ͽ ϼ  ϺϾϼ 
ϸ ϵϴ϶Ͽ  ϼϿϼ ϼ ϾϿ ϴ  
Ͼ ϴ Ϲ ϾϹ 11-01-011-01 
( =6 ( =6; Э =6  .; 

=6; А =6  .; =6; 
=6)) 

 (1166 .): 123%*0,85  
 

 (669 .): 75%*0,8   

100 2 
ϺϾϼ 

3,01 1908,12 31,02 53,34 22,44 5743 93 161 68 3 9,03 1,26 3,79 

88 11-01-
027-06 

 
 

  26.06.15 
№090-136-  

ϧ Ͻ ϶  Ͼ ϼϽ ϴ 
ϴ ϶ Ϲ ϼϻ Ͻ Ϲ ϼ  

ϼϷ ϶ϿϹ ϼϹ  ϴ ϶ ϴ 
϶ Ϲ  Ͽ ϶ϼ  
ϼϻ Ͽϼ Ͼ: ϷϿϴϸϾϼ  

ϹϷϿϴϻ ϶ϴ  
ϾϹ ϴ ϼ Ϲ Ͼϼ  ϸϿ  Ͽ ϶ 

ϸ ϶Ϲ  
 (31132 .): 123%*0,85  

 
 (17866 .): 75%*0,8  
 

100 2 
Ͼ ϼ  

3,01 13256,35 1363,1 173,71 66,38 39902 4103 523 200 119,78 360,54 4,22 12,7 



 

[98] 

 

89 11-01-
004-01 

 
 

  26.06.15 
№090-136-  

ϧ Ͻ ϶  
Ϸϼϸ ϼϻ Ͽ ϼϼ ϾϿϹϹ Ͻ 

Ͽ ϼ ϴ Ϲ ϼϴϿϴ ϼ: 
ϴ ϴ ϼϾϹ ϕϼ ϼ Ͽ , 
Ϲ ϶ Ͻ Ͽ Ͻ 

 (14918 .): 123%*0,85  
 

 (8561 .): 75%*0,8   

100 2 
ϼϻ Ͽϼ Ϲ

Ͻ 
϶Ϲ

ϼ 

3,01 3621,06 677,92 339,83 6,94 10899 2041 1023 21 46,18 139 0,39 1,17 

90 11-01-
004-02 

 
 

  26.06.15 
№090-136-  

ϧ Ͻ ϶  
Ϸϼϸ ϼϻ Ͽ ϼϼ ϾϿϹϹ Ͻ 

Ͽ ϼ ϴ Ϲ ϼϴϿϴ ϼ: 
ϴ ϴ ϼϾϹ ϕϼ ϼ Ͽ , 

ϿϹϸ ϼϽ Ͽ Ͻ 
 (8993 .): 123%*0,85  

 
 (5161 .): 75%*0,8   

100 2 
ϼϻ Ͽϼ Ϲ

Ͻ 
϶Ϲ

ϼ 

3,01 2360,45 408,98 169,3 4,09 7105 1231 510 12 27,86 83,86 0,23 0,69 

Ϝ Ϸ  Ϲ ϻϴ ϴ   ϴϻϸϹϿ  ϶ ϵϴϻϼ  Ϲ ϴ  100917 9726 2774 402   799,79   23,97 

Ϝ Ϸ  Ϲ ϻϴ ϴ   ϴϻϸϹϿ   Ϲ  Ͼ ϼ ϼϹ ϶ Ͼ ϼ Ϸϴ  (ϣϼ  Ϡϼ  ϤϨ №8802-ϩϠ/09 
Ϝ ϸϹϾ  ϼϻ Ϲ Ϲ ϼ  Ϲ Ͻ ϼ ϼ ϴ 1 Ͼ϶ϴ ϴϿ 2017 ϣϛ=6,92 (Ϣϛϣ=6,92; ϱϠ=6,92; ϛϣϠ=6,92; ϠϔϦ=6,92; 
Ϧϛ=6,92; ϦϛϠ=6,92)  (ϣ ϻ. 83-90)) 

698346 67304 19196 2782   5534,55   165,87 

ϡϴϾϿϴϸ Ϲ ϴ ϸ  73275               

ϥ Ϲ ϴ  ϼϵ Ͽ  42052               

   7  :                 

  ϣ Ͽ  813673         5534,55   165,87 

  Ϝ Ϸ  813673         5534,55   165,87 

    ϖ  ϼ ϿϹ:                 

      Ϡϴ Ϲ ϼϴϿ  611846               

      Ϡϴ ϼ  ϼ Ϲ ϴ ϼϻ  19196               

      ϨϢϦ 70086               

      ϡϴϾϿϴϸ Ϲ ϴ ϸ  73275               

      ϥ Ϲ ϴ  ϼϵ Ͽ  42052               

     7  813673         5534,55   165,87 

  : 
Ϝ Ϸ  Ϲ ϻϴ ϴ   Ϲ Ϲ ϶ ϵϴϻϼ  Ϲ ϴ  1200456 65798 33602 4687   5662,57   290,76 

Ϝ Ϸ  Ϲ ϻϴ ϴ   Ϲ Ϲ  Ϲ  Ͼ ϼ ϼϹ ϶ Ͼ ϼ Ϸϴ  (ϣϼ  Ϡϼ  ϤϨ №8802-ϩϠ/09 Ϝ ϸϹϾ  
ϼϻ Ϲ Ϲ ϼ  Ϲ Ͻ ϼ ϼ ϴ 1 Ͼ϶ϴ ϴϿ 2017 ϣϛ=6,92 (Ϣϛϣ=6,92; ϱϠ=6,92; ϛϣϠ=6,92; ϠϔϦ=6,92; Ϧϛ=6,92; 
ϦϛϠ=6,92)  (ϣ ϻ. 1, 3-5, 26-27, 2, 6-7, 18, 25, 60-61, 64, 8-9, 13-14, 20, 35-36, 10-12, 21, 28-34, 37-38, 41-44, 55-59, 
15-17, 45-46, 48, 19, 50, 91-92, 96, 22-24, 69-72, 39-40, 62-63, 49, 52, 51, 53-54, 65-68, 73-90)) 

8307157 455323 232526 32435   39184,97   2012,06 



 

[99] 

 

ϡϴϾϿϴϸ Ϲ ϴ ϸ  470641               

ϥ Ϲ ϴ  ϼϵ Ͽ  272051               

  :                 

  ϛϹ Ͽ Ϲ ϴϵ , ϶ Ͽ Ϲ Ϲ Ϲ ϴ ϼϻϼ ϶ϴ  ϵ  86580         77,85   45,6 

  ϣϹ Ϲ϶ ϻϾϴ Ϸ ϻ ϶ ϴ϶ ϴ  7010               

  ϛϹ Ͽ Ϲ ϴϵ , ϶ Ͽ Ϲ Ϲ  ϵ  44525         2148,38     

  Ϟ Ͼ ϼϼ ϼϻ Ͼϼ ϼ ϴ ϼ ϵϿ Ͼ ϶ 1884890         8972,26   592,35 

  ϕϹ Ϲ ϼ ϺϹϿϹϻ ϵϹ Ϲ ϵ Ϲ Ͼ Ͼ ϼϼ ϶ ϺϼϿϼ -Ϸ ϴϺϸϴ Ͼ  ϼ ϹϿ ϶Ϲ 1791513         2298,82   461,08 

  ϕϹ Ϲ ϼ ϺϹϿϹϻ ϵϹ Ϲ Ͽϼ Ϲ Ͼ Ͼ ϼϼ ϶ ϿϹ  ϼ ϹϿ ϶Ϲ 866199         4365,62   176,74 

  Ϥϴϵ   ϹϾ Ͼ ϼϼ ϻϸϴ ϼϽ ϼ ϺϹ ϼϽ ( ϼϿϹ ϼϹ ϼ ϻϴ Ϲ ϴ Ϲ ϶ ϼ  Ͼ Ͼ ϼϽ, ϴϻϵ Ͼϴ ϼ 
϶ ϻ϶ϹϸϹ ϼϹ ϸϹϿ  Ͼ Ͼ ϼ϶  ϿϹ Ϲ ϶) 

5949         127,12     

  ϦϹ Ͽ ϼϻ Ͽ ϼ Ϲ ϴϵ  691456         5005,37   1,11 

  ϥ ϼ ϹϿ Ϲ Ϲ ϴϿϿϼ Ϲ ϾϼϹ Ͼ Ͼ ϼϼ 89035         278,67   3,04 

  ϛϴ ϼ ϴ ϼ ϹϿ  Ͼ Ͼ ϼϽ ϼ ϵ ϸ ϶ϴ ϼ   Ͼ ϻϼϼ 621         6,3     

  Ϟ ϶Ͽϼ 177091         61,93   1,73 

  ϘϹ Ϲ϶ Ϲ Ͼ Ͼ ϼϼ 1967916         720,58   5,47 

  Ϣ ϸϹϿ Ϲ ϴϵ  623391         9587,52   559,07 

  ϣ Ͽ  813673         5534,55   165,87 

  Ϝ Ϸ  9049849         39184,97   2012,06 

    ϖ  ϼ ϿϹ:                 

      Ϡϴ Ϲ ϼϴϿ  7619308               

      Ϡϴ ϼ  ϼ Ϲ ϴ ϼϻ  232526               

      ϨϢϦ 487758               

      ϡϴϾϿϴϸ Ϲ ϴ ϸ  470641               

      ϥ Ϲ ϴ  ϼϵ Ͽ  272051               

  ϖ Ϲ Ϲ Ϲ ϻϸϴ ϼ  ϼ ϺϹ ϼ  1%  9049849 90498               

   9140347               

  ϣ ϼϻ϶ ϸ ϶  ϴϵ  ϶ ϻϼ ϹϹ ϶ Ϲ  2,86%  9140347 261414               

   9401761               



 

[100] 

 

  ϡϹ Ϲϸ϶ϼϸϹ Ϲ ϻϴ ϴ  2%  9401761 188035               

     9589796               

  ϡϘϥ 20%  9589796 1917959               

     11507755         39184,97   2012,06 

 

 

 



 

[101] 

 

ϕϴϾϴϿϴ϶ Ͼϴ  ϴϵ ϴ ϶ Ͽ Ϲ ϴ Ͻ ϴ ϹϿ . Ϝ Ͽ ϻ ϶ϴ Ϲ ϶ 
ϴϵ Ϲ ϴ Ϲ ϼϴϿ  ϼ Ͼ Ϲ ϼϼ ϼϻ ϵϿϼϾ ϶ϴ Ͻ ϴ Ͻ Ͽϼ Ϲ ϴ  ϼ 

ϸ Ϸϼ  ϼ ϼϾ ϶ ϼ Ϲ  ϿϾϼ ϴ ϼ .  
 
Ϣ Ϲ ϴ ϴ  ϶ 1 ϾϻϹ Ͽ ϴ .  
 
ϕϼϵϿϼ Ϸ ϴ ϼ  _45_ ϴϼ Ϲ ϶ϴ ϼϽ.  
 
 
 
 
Ϣϸϼ  ϾϻϹ Ͽ  ϸϴ  ϴ Ͼϴ Ϲϸ .  
 
 
 
 
 
 
 
 
«___» _________________ 2020 Ϸ. 
 
______________________________                           Ϟ Ͽ ϼϾ ϶ϴ Ϡ.ϖ 
          ( ϸ ϼ )                                                                   (Ϩ.Ϝ.Ϣ.) 
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АННОТАЦИЯ

на бакалаврскую работу Кольчиковой Марины Валериевны
(фамилия, имя, отчество)

на тему: Многофункциональный центр в с. Таштып Таштыпского района РХ

А к т уа льн о ст ь  т ем ат и ки  и ее зна чи м ост ь :  Актуальность проекта 
заключается в том, что с. Таштып в настоящее время не обеспечено полностью 
возможностью оказания государственных и муниципальных услуг населению, 
при том, что село является районным центром. Спрос на государственные 
услуги с каждым годом растет, что требует увеличения оборота пропускной 
способности. Необходимо отметить, что уровень обслуживания населения 
постепенно повышается в рамках реализации национальных проектов, в связи с 
этим строительство амбулатории является целесообразным для района.

Р асчет ы , п р овед ен н ы е  в п оя сн и т ельн о й  записке : В пояснительной 
записке проведены расчет деревянной стропильной крыши, фундаментов, 
расчет и подбор строительных материалов, машин и механизмов, календарного 
графика.

И сп о льзо ва н и е  Э ВМ : Во всех основных расчетных разделах бакалаврской 
работы, при оформлении пояснительной записки и графической части 
использованы стандартные и специальные строительные программы ЭВМ: 
Microsoft Office Word 2010, Microsoft Office Excel 2010, AutoCAD 2010, Internet 
Explorer, Grand Смета, ArchiCAD 21, Artlantis Studio 5.0.

Р а зр а б о т к а  э к о ло ги чески х  и п р и р о д о о хр а н н ы х  м ер о пр и ят и й :  Произведен 
расчет выбросов в атмосферу от различных воздействий, в работе 
предусмотрено использование экологически чистых материалов, а также 
предусмотрено озеленение и благоустройство территории.

К а ч ест во  о ф о р м ле н и я: Пояснительная записка и чертежи выполнены с 
высоким качеством на ЭВМ. Распечатка работы сделана на лазерном принтере 
с использованием цветной печати для большей наглядности.

О свещ ени е  р езул ьт а т о в  р а б о т ы : Результаты проведенной работы 
изложены последовательно, носят конкретный характер и освещают все этапы 
строительства.

С т епень  авт орст ва : Содержание бакалаврской работы разработано 
автором самостоятельно.

Автор бакалаврской работы М. В. Кольчикова 
(фамилия, имя, отчество)подпись

Руководитель работы Д. Г. Портнягин
(фамилия, имя, отчество)подпись



ABSTRACT

The bachelor thesis of Kolchikova Marina
(surname, first name)

Theme: "Multifunctional center in the village of Tashtyp, Tashtvp district. 
Republic of Khakassia"

The re leva n ce  o f  the w o rk  a n d  its im p o r ta n ce: The relevance of the project 
consists in that Tashtyp is currently not fully provided with the possibility of 
providing the population with state and municipal services, despite the fact that the 
village is a district center. Demand for public services is growing every year, which 
requires an increase in throughput capacity. It should be noted that the level of public 
services is gradually increasing as part of the implementation of national projects, in 
this regard, the construction of an outpatient clinic is appropriate for the region.

C a lcu la tions  ca r r ied  o u t in the exp la n a to ry  n o te: In the explanatory note the 
calculations of the metal frame, the metal cantilever structure, the calculation of the 
bases, calculation and selection of construction materials and machinery, the 
timetable are made.

U sage o f  com pu ter : In all sections of the graduation project including the 
execution of the explanatory note and graphical part the computer standard and 
special building programs are used: Microsoft Office Word 2010, Microsoft Office 
Excel 2010, AutoCAD 2010, Grand Smeta, ArchiCAD 21, Artlantis Studio 5.0.

The d eve lo p m en t o f  en v iro n m e n ta l co n se rva tio n  ac tivities: The calculation of 
emissions into the atmosphere caused by a variety of impacts is made, the use of eco- 
friendly materials is provided in the work, as well as planting of greenery and 
improving the territory.

Q u a lity  o f  execu tion : The explanatory note and drawings are made with high 
quality on a computer. Printing work is done on a laser printer with color prints for 
better visibility.

P resen ta tio n  o f  resu lts: The results of this work are set out in sequence; they 
are specific and cover all stages of the construction.

D eg re e  o f  a u th o rsh ip: The content of the graduation work is developed by the 
author independently.

Author of the bachelor thesis Marina V. Kolchikova 
(first name, surname)

Project supervisor Denis G. Portnyagin
(first name, surname)
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Вуз (точное название) Хакасский технический институт -  филиал ФГАОУ ВО СФУ 

Кафедра «Строительство»

ОТЗЫВ РУКОВОДИТЕЛЯ ВЫПУСКНОЙ КВАЛИФИКАЦИОННОЙ РАБОТЫ

На выпускную квалификационную работу студента(ки)
_____Кольчиковой Марины Валериевны______________________________________________________________

(фамилия, имя, отчество)
выполненную на тему: Многофункциональный центр в с. Таштып Таштыпского района РХ_______________

1. Актуальность выпускной квалификационной работы с. Таштып в настоящее время не обеспечено в полной 
мере возможностью оказания государственных и муниципальных услуг населению, при том, что село является 
районным центром. Спрос на государственные услуги с каждым годом растет, что требует увеличения оборота 
пропускной способности. Необходимо отметить, что уровень обслуживания населения постепенно повышается 
в рамках реализации национальных проектов, в связи с этим строительство амбулатории является 
целесообразным для района.

2. Оценка содержания ВКР Работа выполнена в полном объеме. В бакалаврской работе выполнены все разделы 
согласно задания. В архитектурно-строительном разделе разработаны генплан, объемно-планировочные 
решения, выполнен теплотехнический расчет стеновых и кровельных сэндвич-панелей, предусмотрены 
противопожарные мероприятия, рассмотрены инженерные сети здания. В расчетно-конструктивном разделе 
рассчитаны и законструирован железобетонная колона и пустотная железобетонная плита. В разделе 
«Основания и фундаменты» дана оценка инженерно-геологических условий стройплощадки, выполнен расчет 
двух вариантов фундаментов. Разработан стройгенллан. календарный план на общестроительные работы, 
рассмотрены вопросы ОТиТБ. выполнена оценка воздействия на окружающую среду. В разделе «Экономика» 
выполнены локальный и объектный сметные расчеты.

3. Положительные стороны ВКР Детально проработаны объемно-планировочные решения, расчетно
конструктивный раздел, вопросы технологии и организации строительства

4. Замечания к ВКР не отмечено____________________________________________________________________

5. Рекомендации по внедрению ВКР Материалы бакалаврской работы являются хорошей основой для 
дальнейшего рабочего проектирования

6. Рекомендуемая оценка ВКР отлично___________________________________________________________

7. Дополнительная информация для ГЭК Работа велась строго в соответствии с графиком дипломного 
проектирования

РУКОВОДИТЕЛЬ ВКР _________Д.Г. П о рт н я г и н____________
(подпись) (фамилия, имя, отчество)

_____________________канд. техн. наук, доцент кафедры Строительства________________________________
(ученая степень, звание, должность, место работы)

2 0 ^  г.
(дата выдачи)


