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Task№1. 

Variant 1. 

Exercise 1. 

Open the brackets using the verbs in Present Simple, Past Simple 8;8 Future Simple. 
( 0A:@>9B5 A:>1:8, C?>B@51;OO 3;03>;K 2 Present Simple, Past Simple 8;8 Future 
Simple). 

1. He (to turn) on the TV to watch cartoons every morning. 

2. He (to turn) on the TV to watch cartoons yesterday morning. 

3. He (to turn) on the TV to watch cartoons tomorrow morning. 

4. I always (to go) to the Altai Mountains to visit my relatives there. 

5. I (to be) very busy last summer and I (not to go) there. 

6. I (not to go) there next year because it (to cost) a lot of money and I can’t afford it. 
7. They (to enjoy) themselves at the symphony yesterday evening?  

8. Who (to take) care of the child in the future?  

9. How often you (to go) to the dentist’s?  
10. We (not to have) very good weather but we still (to have) a good time during our 

short stay in London. 

 

Variant2 

Exercise 1. 

Open the brackets using the verbs in Present Simple, Past Simple 8;8 Future Simple. 
( 0A:@>9B5 A:>1:8, C?>B@51;OO 3;03>;K 2 Present Simple, Past Simple 8;8 Future 
Simple). 

 

1. She (to do) all the washing in their house.  

2. He even (not to know) how to use the washing machine. 

3. Two years ago they (to be) rich and money (to be) never a problem.  

4. You (to think) you (to be) happy in your new neighbourhood? 

5. When the cabbage soup (to be) ready?  

6. The customs officers at JFC airport in New York (to arrest) that young man when he 

(to arrive).  
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7. I (to like) to get on with my friends, so I often (to do) what they (to want).   

8. When (to be) your birthday?  

9. When you (to get) your watch? 

10. Who (to create) Mickey Mouse? 

Task№2. 

1. �@>GB8B5, ?8AL<5==> ?5@52548B5 B5:AB.  
2. �K?8H8B5 10 ?@>D5AA8>=0;L=KE B5@<8=>2. 
3. !45;09B5 :@0B:CN 0==>B0F8N : 40==><C ?@>D5AA8>=0;L=><C B5:ABC 

(2 ?@54;>65=8O) 
 

Science and Technology 

In recent years, scientific and technological developments have drastically 

changed life on our planet as well as our views both of us as individuals in society 

and of the Universe as a whole. 

Today, science and technology are closely related. Many modem 

technologies such as nuclear power and space flights depend on science and the 

application of scientific knowledge and principles. Each advance in pure science 

creates new opportunities for the development of new ways of making things to 

be used in daily life. In turn, technology provides science with new and more 

accurate instruments for its investigation and research. 

Technology refers to the ways in which people use discoveries to satisfy 

needs and desires, to alter the environment, to improve their lives. Throughout 

human history, men and women have invented tools, machines, materials and 

techniques, to make their lives easier. Today we often say that we live in an age 

of science and technology. According to one estimate, 90 % of all the scientists 

who ever lived, were alive and active in the 1970-s. This increased scientific 

activity has brought new ideas, processes, and inventions in ever-growing 

amount. 

The scientific revolution that started in the 16th century was the first time 

that science and technology began to work together. However, it was not until 

the 19th century that technology truly was based on science and inventors began 

to build on the work of scientists. For example, Thomas Edison built on the early 

experiments of Faraday and Henry in his invention of the first practical system 
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of electrical lighting. Edison carried on his investigations until he found the 

carbon filament for the electric bulb in a research laboratory. This was the first 

true modern technological research. 

In a sense, the history of science and technology is the history of all humankind. 
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21.  $0AG5B  M;5<5=B>2 :>=AB@C:F89 =0 A@57 8 A<OB85. 

22.  !07=0G5=85 8 :;0AA8D8:0F8O ?>4H8?=8:>2. 

23.  )0@0:B5@ A>548=5=8O >A=>2=KE A1>@>G=KE 548=8F 8 45B0;59. 
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24.  "A=>2=K5 B8?K A<07>G=KE CAB@>9AB2. 

25.  &8?K, =07=0G5=85, CAB@>9AB2> @54C:B>@>2. 

26.  &@5=85, 53> 284K, @>;L B@5=8O 2 B5E=8:5. 

27.  'AB@>9AB2> 8 =07=0G5=85 8=AB@C<5=B>2 8 :>=B@>;L=>-87<5@8B5;L=KE ?@81>@>2, 

8A?>;L7C5<KE ?@8 B5E=8G5A:>< >1A;C6820=88 8 @5<>=B5 >1>@C4>20=8O. 

28.  �0;K 8 >A8, 8E =07=0G5=85 8 :;0AA8D8:0F8O. 

29.   CDBK. !07=0G5=85 8 :;0AA8D8:0F8O <CDB. 

30.  "A=>2=K5 7040G8 AB@C:BC@=>3> 8 :8=5<0B8G5A:>3> 8AA;54>20=8O <5E0=87<>2. 



17 

 

#$��"��!�� � 

 

 0B5@80;K 4;O B5:CI59 0BB5AB0F88 

 
 

�>=B@>;L=0O @01>B0 ?> B5<5 «%B0B8:0» 

 

�BB5AB0F8O ?@>2>48BAO 2 D>@<5 :>=B@>;L=>9 @01>BK (2 20@80=B0) ?> 7025@H5=8N >A2>5=8O 

CG51=>3> <0B5@80;0 B5<K «%B0B8:0», : :>=B@>;L=>9 @01>B5 4>?CA:0NBAO 2A5 >1CG0NI85AO. 

�=AB@C:F8O ?> 2K?>;=5=8N @01>BK 

#@8 2K?>;=5=88 :>=B@>;L=>9 @01>BK ?>;=>ABLN 70?8AK205BAO CA;>285 7040G8, 

2K?>;=ONBAO =5>1E>48<K5 8;;NAB@0F88, @5H5=85 7040G8 >1O70B5;L=> 70?8AK205BAO 2 

>1I5< 2845, ?>A;5 G53> 45;0NBAO =5>1E>48<K5 ?>4AB0=>2:8. 

�0@80=BK 7040=89: 

�0@80=B 1  
 

1. $0AAG8B0BL AC<<C ?@>5:F89 2A5E A8; A8AB5<K =0 >AL "), 5A;8 F1=28 :!,  
F2=15 :!,  F3=8 :!, F4=24 :!, F5=30 :!. 
 

 

 

2. "?@545;8B5 25;8G8=C AC<<0@=>3> <><5=B0 2A5E A8; A8AB5<K >B=>A8B5;L=> B>G:8 �. 
 

 

 

3. "?@545;8B5 25@B8:0;L=CN @50:F8N 2 7045;:5 10;:8, ?@54AB02;5==>9 =0 AE5<5. 
 

 

 

4. "?@545;8BL :>>@48=0BK F5=B@0 BO65AB8 70HB@8E>20==>9 D83C@K 2 7040==>9 
A8AB5<5 :>>@48=0B. 
 



18 

 

 

 

 

 

5. "?@545;8BL 25;8G8=K @50:F89 2 H0@=8@=KE >?>@0E 10;:8, =03@C65==>9 A8;>9 F, 
@0A?@545;5==>9 =03@C7:>9 q 8 ?0@>9 A8; A <><5=B>< m. #@>25AB8 ?@>25@:C ?@028;L=>AB8 
@5H5=8O. 
 

 

F =10 :!, q= 2 :!/<, m=15 :! . <,  a=0,4 < 

 

�0@80=B 2  
 

1. $0AAG8B0BL AC<<C ?@>5:F89 2A5E A8; A8AB5<K =0 >AL "Y, 5A;8 F1=28 :!, F2=15 :!,  
F3=8 :!, F4=24 :!, F5=30 :!. 
 

 

 

2. "?@545;8B5 25;8G8=C AC<<0@=>3> <><5=B0 2A5E A8; A8AB5<K >B=>A8B5;L=> B>G:8 B. 
 

 

 

3. "?@545;8B5 @50:B82=K9 <><5=B 2 7045;:5 10;:8, ?@54AB02;5==>9 =0 AE5<5. 
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4. "?@545;8BL :>>@48=0BK F5=B@0 BO65AB8 70HB@8E>20==>9 D83C@K 2 7040==>9 
A8AB5<5 :>>@48=0B. 
 

 

 

 5.  "?@545;8BL 25;8G8=K @50:F89 2 H0@=8@=KE >?>@0E 10;:8, =03@C65==>9 A8;>9 F, 
@0A?@545;5==>9 =03@C7:>9 q 8 ?0@>9 A8; A <><5=B>< m. #@>25AB8 ?@>25@:C ?@028;L=>AB8 
@5H5=8O. 

 

F =10 :!, q= 2 :!/<, m=15 :! . <,  a=0,4 < 

�@8B5@88 >F5=:8 

«"B;8G=>» -  >1CG0NI89AO   2K?>;=8;  @01>BC  157  >H81>:, 4>?CAB8; =5 1>;55 >4=>3> 

=54>G5B0. 

 «)>@>H>» -  >1CG0NI89AO   2K?>;=8;  @01>BC ?>;=>ABLN, => 4>?CAB8; 2 =59 

=5 1>;55 >4=>9 =53@C1>9 >H81:8 8 >4=>3> =54>G5B0 8;8 =5 1>;55 42CE =54>G5B>2. 

«'4>2;5B2>@8B5;L=>»  - >1CG0NI89AO   2K?>;=8;  =5  <5=55 ?>;>28=K @01>BK 8;8 4>?CAB8; 

=5 1>;55 42CE 3@C1KE >H81>:, 8;8 =5 1>;55 >4=>9 3@C1>9 8 >4=>9 =53@C1>9 >H81:8 8 

>4=>3> =54>G5B0, 8;8 =5 1>;55 42CE-B@5E =53@C1KE >H81>:, 8;8  >4=>9  =53@C1>9  >H81:8  

8  B@5E  =54>G5B>2. 

 «!5C4>2;5B2>@8B5;L=>» -  >1CG0NI89AO  4>?CAB8;  G8A;> >H81>: 8 =54>G5B>2, 

?@52>AE>4OI55  =>@<C,  ?@8  :>B>@>9  <>65B  1KBL  2KAB02;5=0  >F5=:0 

«C4>2;5B2>@8B5;L=>»   8;8,  5A;8  ?@028;L=> 2K?>;=8; <5=55 ?>;>28=K @01>BK. 

 

�0GёB ?> B5<5 «�8=5<0B8:0» 

  

�BB5AB0F8O ?@>2>48BAO 2 D>@<5 B5AB8@>20=8O  ?> 7025@H5=8N >A2>5=8O CG51=>3> 

<0B5@80;0 B5<K  «�8=5<0B8:0», : B5AB8@>20=8N 4>?CA:0NBAO 2A5 >1CG0NI85AO. #@>AB>9 

 

X 
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B5AB (?@54?>;0305BAO B>;L:> >48= ?@028;L=K9 >B25B 2 :064>< 2>?@>A5) 70:@KB>3> B8?0 

A>AB>8B 87 30 2>?@>A>2, ?> 4 20@80=B0 >B25B0 2 :064><.    

�=AB@C:F8O ?> 2K?>;=5=8N @01>BK 

#@8 2K?>;=5=88 B5AB0 2K18@05BAO ?@028;L=K9 20@80=B >B25B0 8 2?8AK205BAO 2 ;8AB 4;O 

>B25B0. 

�0@80=BK 7040=89: 

1  #5@5<5I5=85< =07K20NB& 

1. ;8=8N 2 ?@>AB@0=AB25, >?8AK205<CN B>G:>9 ?@8 42865=88 

2. 25:B>@, A>548=ONI89  =0G0;L=>5 8 :>=5G=>5 ?>;>65=85 B>G:8 

3. 4;8=C ?CB8 

4. 25:B>@, A>548=ONI89 =0G0;> :>>@48=0B  8 :>=5G=CN B>G:C ?CB8. 
2  !0948B5 D>@<C;C 5AB5AB25==>3> A?>A>10 7040=8O 42865=8O B>G:8 

1.  

2.  

3.  

4.  

3   �0: =0?@02;5= 25:B>@ A:>@>AB8 B>G:8 2 :064K9  40==K9 <><5=B 2@5<5=8? 
1. ?> :0A0B5;L=>9 : B@05:B>@88 B>G:8 2 AB>@>=C 42865=8O 
2. ?> :0A0B5;L=>9 : B@05:B>@88 B>G:8 2 ;N1>< =0?@02;5=88 

3. ?5@?5=48:C;O@=> :0A0B5;L=>9 : B@05:B>@88 B>G:8 

4. G5@57 420 2>7<>6=KE ?>;>65=8O B>G:8 

4  !0 @8AC=:5 ?@82545= 3@0D8: 7028A8<>AB8 A:>@>AB8 42865=8O B5;0 >B 2@5<5=8. �@0D8: 
A>>B25BAB2C5B: 

 

1. ?@O<>;8=59=><C @02=><5@=><C 42865=8N   
2. @02=>70<54;5==><C 42865=8N   
3. @02=>CA:>@5==><C 42865=8N 

4. CA:>@5==><C 42865=8N   
5  &5;> 42865BAO A> A:>@>ABLN 10</A. �KG8A;8B5 ?CBL, ?@>945==K9 70 2 A  
1. 0,2 <        
2. 20 <    

3. 200 <     
4. 2 < 

6 !0 @8AC=:5 ?@82545= 3@0D8: 7028A8<>AB8  A:>@>AB8 42865=8O B5;0 >B 2@5<5=8. �@0D8: 
A>>B25BAB2C5B: 

 

1. ?@O<>;8=59=><C @02=><5@=><C 42865=8N, 24>;L >A8 ") 

2. CA:>@5==><C 42865=8N ?> >:@C6=>AB8, ?@>B82 >A8 ")   
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3. ?@O<>;8=59=><C @02=>CA:>@5==><C 42865=8N, 24>;L >A8 ") 

4. ?@O<>;8=59=><C @02=>70<54;5==><C 42865=8N, 24>;L >A8 ") 

7 &5;>, 42830OAL @02=><5@=>, ?@>H;> 0,8 < 70 2 A. �KG8A;8B5 A:>@>ABL B5;0? 
1. 40 </A      

2. 20 </A      

3. 10 </A   
4. 0,4 </A      

8 �0:8< 2K@065=85< >?@545;O5BAO ?CBL ?@8 @02=><5@=>< ?@O<>;8=59=>< 42865=88? 
1.              

2.    

3.      

4.    

9 %:>@>ABL ?@8 ?@O<>;8=59=>< @02=>70<54;5==>< 42865=88 >?@545;O5BAO 2K@065=85<: 
1.         

2.          

3.    

4.       

10 �48=8F5 :0:>9 D878G5A:>9 25;8G8=K A>>B25BAB2C5B 2K@065=85 </A? 
1. CA:>@5=8O          
2. A:>@>AB8        
3. 8<?C;LA0   
4. ?5@5<5I5=8O       
11 �0:>20 548=8F0 CA:>@5=8O  2 %�? 
1. A</A      
2. A/<2       

3. </A2   

4. </A       
12 �0:>20 548=8F0 A:>@>AB8  2 %�? 
1. A</A     
2. </A        

3. </A2   

4. <·A      

  

 

13 +0AB>B0, ?@8  42865=88 ?> >:@C6=>AB8: 
1. 2@5<O =5>1E>48<>5 4;O ?>;=>3> >1>@>B0  
2. G8A;> >1>@>B>2 70 548=8FC 2@5<5=8 

3. ?5@5<5I5=85 70 548=8FC 2@5<5=8 

4. 2@5<O, =5>1E>48<>5 =0 1< ?5@5<5I5=8O 
 14 �0:8< 2K@065=85< >?@545;O5BAO A:>@>ABL ?@8  @02=><5@=>< 42865=88 B5;0 ?> 
>:@C6=>AB8 @048CA0 R  A ?5@8>4>< 2@0I5=8O &? 
1.      

2.           

3.         

4.          

 15  0B5@80;L=0O B>G:0, 42830OAL @02=><5@=> ?> >:@C6=>AB8 70 10 A A>25@H05B 50 
>1>@>B>2. �KG8A;8B5 G0AB>BC >1@0I5=8O. 
1. 5 A-1          

2. 0,2 A-1        

3. 2 A-1       
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4. 500 A-1      

 16 &5;> @02=><5@=> 42865BAO ?> >:@C6=>AB8 A ;8=59=>9 A:>@>ABLN 3</A. �=0O, GB> 
F5=B@>AB@5<8B5;L=>5 CA:>@5=85 B5;0 @02=> 3 </A2, 2KG8A;8B5 @048CA >:@C6=>AB8. 
1. 0,5 <      
2. 6<       
3. 2<       
4. 3<          
 17  &25@4>5 B5;> 2@0I05BAO 2>:@C3 =5?>4286=>9 >A8 OO1 ?> 70:>=C . � 
<><5=B 2@5<5=8 >B 0.A 4> t = 1 A B5;> 1C45B 2@0I0BLAO... 

 

1. @02=>70<54;5==> 
2. CA:>@5==> 
3. 70<54;5==> 
4. @02=>CA:>@5==> 
  18  &5;> @02=><5@=> 2@0I05BAO 2>:@C3 >A8 Z A C3;>2>9 A:>@>ABLN ω = 6c-1. �0 2@5<O 2A 
B5;> ?>25@=5BAO =0 C3>;... 

 

1. 3600 

2. 3 @04 
3. 12 @04 
4. 1200 

 19 �20 H:820 A>548=5=K @5<5==>9 ?5@540G59. &>G:0 А >4=>3> 87 H:82>2 8<55B A:>@>ABL 
40 A</A. %:>@>ABL B>G:8 В 4@C3>3> H:820 2 MB>< A;CG05 @02=0... 

 

1. ʋB = 40 A</A  
2. ʋB = 5 A</A  
3. ʋB = 10 A</A  
4. ʋB = 20 A</A  
 20 #> >:@C6=>AB8 @048CA0 20 < 42865BAO B>G:0 ?> 70:>=C S = 3 + t3, 345 - 2@5<O 2 
A5:C=40E, S -  2 <5B@0E. �0A0B5;L=>5 CA:>@5=85 B>G:8 2 <><5=B 2@5<5=8 t = 2A @02=>...</A2.  

1. 36 
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2. 24 

3. 12 

4. 18 

 21 �@0I5=85 :>;5A0 >B=>A8B5;L=> =5?>4286=>9 >A8 7040=> C@02=5=85< φ = 11 + 2t3, 345 φ 

- C3>; 2 @0480=0E, t - 2@5<O 2 A5:C=40E. '3;>2>5 CA:>@5=85 :>;5A0 2 <><5=B 2@5<5=8 3 A 
@02=>... (@04/A2). 

1. 12 

2. 36 

3. 18 

4. 16 

 22 �8A: @048CA0 R= 10 A< 2@0I05BAO 2>:@C3 >A8 Ox ?> 70:>=C φ = 2 + 3t (φ 2 @0480=0E, t 2 
A5:C=40E). %:>@>ABL B>G:8 А ?@8 t = 2 A 1C45B @02=0... 

 

1. 30 A</A 
2. 80 A</A 
3. 60 A</A 
4. 32 A</A 
23 �8A: @048CA0 R=10. A< 2@0I05BAO 2>:@C3 >A8 Ox ?> 70:>=C φ = 2 + t3 @04. !>@<0;L=>5 
CA:>@5=85 B>G:8 А 2 <><5=B 2@5<5=8 t = 2 A @02=>... 

 

1. 1000 A</A2 

2. 1440 A</A2 

3. 1600 A</A2 

4. 360 A</A2  

  

24 �8A: @048CA0 R=10 A< 2@0I05BAO 2>:@C3 >A8 Ox ?> 70:>=C φ = 2 + t3 @04. �0A0B5;L=>5 
CA:>@5=85 B>G:8 А 2 <><5=B 2@5<5=8 t =  3 A @02=>... 

 

1. 30 A</A2 

2. 180 A</A2 

3. 150 A</A2 

4. 200 A</A2  

25 �8A: @048CA0 R=10 A< 2@0I05BAO 2>:@C3 >A8 Ox ?> 70:>=C φ = 2 + 3t @04. 'A:>@5=85 
B>G:8 А 2 <><5=B 2@5<5=8 t = ..... A @02=>... 
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1. 0 A</A2 

2. 50 A</A2 

3. 250 A</A2 

4. 90 A</A2  

26 &>G:0 42865BAO ?> 7040==>9 B@05:B>@88 ?> 70:>=C s(t) = 2t2 – 5t (<). � <><5=B 2@5<5=8 t 
=1 A =>@<0;L=>5 CA:>@5=85 B>G:8 @02=>  3 (</A2). #>;=>5 CA:>@5=85 B>G:8 a (</A2) 2 MB>B 
<><5=B 2@5<5=8 @02=>... 

 

1. 5 

2. 6 

3. 3,5 

4.  

27 � :@82>H8?=>-?>;7C==>< <5E0=87<5 :@82>H8? 2@0I05BAO A C3;>2>9 A:>@>ABLN 

 ω0 = 2A-1. #@8 7040==KE @07<5@0E OA = 10 A<, �� =20 A< 8 25@B8:0;L=>< ?>;>65=88 
:@82>H8?0 C3;>20O A:>@>ABL H0BC=0 АВ @02=0... 

 

1.  A-1 

2.  A-1 

3.  A-1 

4.  A-1 

  

28 !0 @8AC=:5 ?@54AB02;5= 3@0D8: 42865=8O B>G:8 =0 ?@O<>;8=59=>9 B@05:B>@88 s(t). 

%:>@>ABL B>G:8 2 <><5=B 2@5<5=8  3A @02=0...(</c) 
 

1. 3,5 

2. 2 

3. 1,5 

4. 8 

 29  #> :0:>9 D>@<C;5 >?@545;O5BAO CA:>@5=85 B>G:8 ?@8 :>>@48=0B=>< A?>A>15 7040=8O 
42865=8O B>G:8? 
1.      
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2 .    

3 .    

4. a =  

 30 "?@545;8B5 E0@0:B5@ 2@0I0B5;L=>3> 42865=8O B25@4>3> B5;0 2>:@C3 =5?>4286=>9 >A8 
2 A;CG05, :>340 ω= 20t. 
1. @02=>70<54;5==>5 
2. CA:>@5==>5 
3. @02=><5@=>5 
4 @02=>CA:>@5==>5 
  

�;NG : B5ABC:  
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

2 1 1 1 2 3 4 1 4 2 3 4 2 3 1 4 4 3 3 3 2 1 2 2 4 1 2 3 2 4 

 

�8AB 4;O >B25B0 
№ 

2>?@>A0 
�>4 
>B25B0 

№ 

2>?@>A0 
�>4 
>B25B0 

№ 

2>?@>A0 
�>4 
>B25B0 

1  11  21  

2  12  22  

3  13  23  

4  14  24  

5  15  25  

6  16  26  

7  17  27  

8  18  28  

9  19  29  

10  20  30  

 

�@8B5@88 >F5=:8 
«"B;8G=>» -  26-30 ?@028;L=KE >B25B>2  

«)>@>H>»  - 20-25 ?@028;L=KE >B25B>2  

«'4>2;5B2>@8B5;L=>»  - 15-19 ?@028;L=KE >B25B>2  

«!5C4>2;5B2>@8B5;L=>»  - <5=55 15 ?@028;L=KE >B25B>2. 
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�0GёB ?> B5<5 «�8=0<8:0» 

  

�BB5AB0F8O ?@>2>48BAO 2 D>@<5 70GёB=>9 @01>BK (30 20@80=B>2) ?> 7025@H5=8N >A2>5=8O 

CG51=>3> <0B5@80;0 B5<K «�8=0<8:0» 8 ?8AL<5==KE >B25B>2 =0 2>?@>AK, : 70GёBC 

4>?CA:0NBAO 2A5 >1CG0NI85AO. 

#@8 2K?>;=5=88 70GёB=>9 @01>BK ?>;=>ABLN 70?8AK205BAO CA;>285 7040G8, 2K?>;=ONBAO 

=5>1E>48<K5 8;;NAB@0F88, @5H5=85 7040G8 >1O70B5;L=> 70?8AK205BAO 2 >1I5< 2845, ?>A;5 

G53> 45;0NBAO =5>1E>48<K5 ?>4AB0=>2:8. 

�0@80=BK 7040=89: 
�040G0 1. �2865=85 =5A2>1>4=>9 <0B5@80;L=>9 B>G:8. %8;0 8=5@F88. 

% :0:>9 A:>@>ABLN <>B>F8:;8AB 4>;65= ?@>5E0BL ?> 2K?C:;><C <>ABC, @048CA :@8287=K 

:>B>@>3> 7040=, GB>1K 2 A0<>9 25@E=59 B>G:5 <>AB0 A8;0 402;5=8O <>B>F8:;8AB0 =0 <>AB 

1K;0 2 n @07 <5=LH5 (87 B01;8FK) 53> >1I59 A <>B>F8:;8AB>< A8;K BO65AB8. �0==K5 A2>53> 

20@80=B0 27OBL 87 B01;8FK 1. 

&01;8F0 1 - �0==K5 4;O @0AGёB0 : 7040G5 1 

�0@80=B R, < n �0@80=B R, < n 

1 25 2 16 20 3 

2 22 3 17 21 2 

3 24 2 18 23 3 

4 23 3 19 24 2 

5 20 2 20 25 3 

6 21 3 21 20 2 

7 24 2 22 21 3 

8 23 3 23 22 2 

9 22 2 24 24 3 

10 20 3 25 23 2 

11 21 2 26 22 3 

12 22 3 27 25 2 

13 21 2 28 23 3 

14 23 3 29 21 2 

15 25 2 30 20 3 

  
 

�040G0 2. %8;0 B@5=8O 

"?@545;8BL @01>BC ?>AB>O==>9 A8;K, F (A<. @8AC=>: : 7040G5) ?@8 ?5@542865=88 3@C70 

225@E ?> =0:;>==>9 ?;>A:>AB8 4;8=>9 l = ��. �>MDD8F85=B B@5=8O - f. %8;0 BO65AB8 3@C70 

- G. �2865=85 3@C70 A CA:>@5=85< а, </A2. #@8=OBL C3>; =0:;>=0  α = 30°. �0==K5 A2>53> 

20@80=B0 27OBL 87 B01;8FK 2. 
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&01;8F0 2 - �0==K5 4;O @0AGёB0 : 7040G5 2 

�0@80=B G, H l, < а, </A2
 f �0@80=B G, H l, < 0, </A2

 f 

1 200 4 1,5 0,01 16 200 3 1,3 0,01 
2 220 5 1,8 0,02 17 400 5 1,6 0,03 
3 240 3,5 1,7 0,03 18 600 4,5 1,7 0,02 
4 300 3 1,9 0,02 19 800 3 1,8 0,03 
5 400 4 1,2 0,01 20 400 5 1,2 0,02 
6 500 3 2,0 0,03 21 700 3,5 1,5 0,01 
7 600 5 2,1 0,01 22 600 3 1,6 0,01 
8 300 3,5 1,8 0,02 23 400 4,5 1,8 0,03 
9 400 4,5 1,9 0,03 24 300 4 1,9 0,02 
10 500 5 1,4 0,01 25 800 5 2,0 0,03 
11 600 4 1,3 0,03 26 500 3,5 1,2 0,01 
12 300 3,5 2,0 0,03 27 400 4,5 1,4 0,02 
13 400 3 1,5 0,01 28 200 5 1,6 0,03 
14 500 4 1,6 0,03 29 400 3 1,9 0,01 
15 600 5 1,9 0,02 30 600 4 2,0 0,02 
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«"B;8G=>» -  >1CG0NI89AO   >B25B8; 25@=> =0 B5>@5B8G5A:85 2>?@>AK, 2K?>;=8;  7040G8  

?>;=>ABLN,  157  >H81>:, 4>?CAB8; =5 1>;55 >4=>3> =54>G5B0. 
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>1I5< 2845, ?>A;5 G53> 45;0NBAO =5>1E>48<K5 ?>4AB0=>2:8. 

�0@80=BK 7040=89: ((>@<8@CNBAO A;CG09=K< >1@07>< A>3;0A=> B01;8F5 ?> ?@8=F8?C 

2K1>@0 ;N1>9 7040G8 ?0@K): 

3040G0 

№1 

3040G0 

№2 

3040G0 

№3 

3040G0 

№4 

3040G0 

№5 

3040G0 

№6 

1 3 5 7 9 11 

2 4 6 8 10 12 

 

1. #@>25@8BL ?@>G=>ABL HB8DB>2>3> A>548=5=8O :>@><KA;0 A 20;><, 5A;8 [Ä] = 60  #0, 

4;8=0 HB8DB0 50 <<, 480<5B@ HB8DB0 6 <<, 480<5B@ 20;0 20<<, =03@C7:0 F= 2 :! 

2. #@>25@LB5 CA;>285  - 2K45@68B ;8 70:;ё?>G=>5 A>548=5=85  =03@C7:C 2  200 :! 5A;8 

δ =5 мм; d=10 мм; m = 3;  EDô  = 80  #0   Eмó =100  ?0. 

3. #>AB@>8BL M?N@K :@CBOI8E <><5=B>2, ?@>25@8BL ?@>G=>ABL 20;0 ?@8 [Ä] = 70  #0 

?@8 A;54CNI8E 40==KE:  1= 1 :!<,  2= 5 :!<;  3= 4 :!<, d1 = 30 <<, d2= 60 <<, d1= 38 

<<. 
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4. �20 >48=0:>2KE 20;0 A>548=5=K <CDB>9. "?@545;8BL =081>;LH89 4>?CA:05<K9 

:@CBOI89 <><5=B, ?5@540205<K9 <CDB>9 ?@8 [Ä] = 20  #0. $07<5@K <CDBK d= 40 <<, D = 

60 <<. 

5. "?@545;8B5 ?>;O@=K9 <><5=B 8=5@F88 A5G5=8O  8  <><5=B A>?@>B82;5=8O A5G5=8O 

:@C3;>3> 1@CA0 d= 54  мм. 

6. +B> =07K205BAO CA;>285< ?@>G=>AB8 ?@8 :@CG5=88. "F5=8B5 ?@>G=>ABL 20;0 d= 54  

мм 5A;8 >= 8A?KBK205B �кD = 1500 к�  ?@8  кDô  = 100  ?0. 

7. #@>2548B5 ?@>5:B=K9 @0AG5B 35><5B@8G5A:>3> ?0@0<5B@0 A5G5=8O 20;0,  5A;8  Nmax 

= 100 к�;    �Па
p

160ó . 

8. �7 CA;>28O ?@>G=>AB8 =0 @0ABO65=85 (A60B85) >?@545;8BL 480<5B@ HB>:0 

384@>F8;8=4@0 ?>4J5<=>9 <0H8=K, :>B>@K9 1C45B 8A?KBK20BL A68<0NICN =03@C7:C F= 

500 :!, 5A;8 [Ã] = 200  #0. 

9. "?@545;8BL  25;8G8=C  ?>?5@5G=>9   A8;K  2 A5G5=8OE  1 – 1 . 

 

 

10. "?@545;8B5 >A52K5 <><5=BK A>?@>B82;5=8O A5G5=8O ?@O<>C3>;L=>3>  1@CA0  b= 73  

мм; h=32 мм 

11. "?@545;8BL 25;8G8=C 873810NI53> <><5=B0 2 B>G:5 D. m1= 15 :! <;   m2  = 28 :! 

<;  F1 =20:!; F2 = 30:H. 

 

12. +B> =07K205BAO CA;>285< ?@>G=>AB8 ?@8 873815. "F5=8B5 ?@>G=>ABL 20;0 d= 54  мм 

5A;8 >= 8A?KBK205B �и = 1500 к�  ?@8   σи= 160  ?0 

 

�@8B5@88 >F5=:8 

«"B;8G=>» -  >1CG0NI89AO   2K?>;=8;  @01>BC  157  >H81>:, 4>?CAB8; =5 1>;55 >4=>3> 

=54>G5B0. 

 «)>@>H>» -  >1CG0NI89AO   2K?>;=8;  @01>BC ?>;=>ABLN, => 4>?CAB8; 2 =59 

=5 1>;55 >4=>9 =53@C1>9 >H81:8 8 >4=>3> =54>G5B0 8;8 =5 1>;55 42CE =54>G5B>2. 
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«'4>2;5B2>@8B5;L=>»  - >1CG0NI89AO   2K?>;=8;  =5  <5=55 ?>;>28=K @01>BK 8;8 4>?CAB8; 

=5 1>;55 42CE 3@C1KE >H81>:, 8;8 =5 1>;55 >4=>9 3@C1>9 8 >4=>9 =53@C1>9 >H81:8 8 

>4=>3> =54>G5B0, 8;8 =5 1>;55 42CE-B@5E =53@C1KE >H81>:, 8;8  >4=>9  =53@C1>9  >H81:8  

8  B@5E  =54>G5B>2. 

 «!5C4>2;5B2>@8B5;L=>» -  >1CG0NI89AO  4>?CAB8; G8A;> >H81>: 8 =54>G5B>2  

?@52>AE>4OI55  =>@<C,  ?@8  :>B>@>9  <>65B  1KBL  2KAB02;5=0  >F5=:0 

«C4>2;5B2>@8B5;L=>»   8;8,  5A;8  ?@028;L=> 2K?>;=8; <5=55 ?>;>28=K @01>BK. 
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2845, ?>A;5 G53> 45;0RBAS =5>1E>48<O5 ?>4AB0=>2:8. 

�0@80=BO 7040=89: 

�0@80=B 1  

 
�040G0 1 

 
�;S F5?8 7040=O: I1= 3 A, R0=1�<, R1=10 �<, R2=15 �<,  
R3= 7 �<, R4= 5 �<, R5=12 �< 



  
 

1. �?@545;8BP Э�! 8AB>G=8:0 �. 
2. �?@545;8BP B>:8 2 >AB0;P=OE 25B2SE. 
3. �?@545;8BP <>I=>ABP =0 :064>< @578AB>@5. 
4. !>AB028BP C@02=5=85 10;0=A0 <>I=>AB8 2 QB>9 F5?8. 

�040G0 2 

� Q;5:B@8G5A:>9 F5?8 >?@545;8BP 2A5 B>:8 2> 2A5E 25B2SE  
<5B>4>< =0;>65=8S, C7;>2>3> =0?@S65=8S 8 C7;>2OE 8  
:>=BC@=OE C@02=5=89, 5A;8 �1= 36 �, �2 = 27 �,  
R01=3,5 �<, R02=1 �<, R1=8,5 �<,  
R3= 6 �< 

 

  
 

�0@80=B 2 

 
�040G0 1 

 

�;S F5?8 7040=O: I1= 4 A, R0= 2�<, R1= 15 �<, R2= 20 �<,  
R3= 10 �<, R4= 8 �<, R5= 5 �< 

1. �?@545;8BP Э�! 8AB>G=8:0 �. 
2. �?@545;8BP B>:8 2 >AB0;P=OE 25B2SE. 
3. �?@545;8BP <>I=>ABP =0 :064>< @578AB>@5. 
4. !>AB028BP C@02=5=85 10;0=A0 <>I=>AB8 2 QB>9 F5?8. 

�040G0 2 

� Q;5:B@8G5A:>9 F5?8 >?@545;8BP 2A5 B>:8 2> 2A5E 25B2SE  
<5B>4>< =0;>65=8S, C7;>2>3> =0?@S65=8S 8 C7;>2OE 8  
:>=BC@=OE C@02=5=89, 5A;8 �1= 40 �, �2 = 30 �,  
R01=4 �<, R02=2 �<, R1=10 �<,  
R3= 20 �< 

 
 

4.2.3. �@8B5@88 >F5=:8 

«�B;8G=>» -  >1CG0RI89AS   2O?>;=8;  @01>BC  157  >H81>:, 4>?CAB8; =5 1>;55 >4=>3> 

=54>G5B0. 

 «%>@>H>» -  >1CG0RI89AS   2O?>;=8;  @01>BC ?>;=>ABPR, => 4>?CAB8; 2 =59 

=5 1>;55 >4=>9 =53@C1>9 >H81:8 8 >4=>3> =54>G5B0 8;8 =5 1>;55 42CE =54>G5B>2. 

«#4>2;5B2>@8B5;P=>»  - >1CG0RI89AS   2O?>;=8;  =5  <5=55 ?>;>28=O @01>BO 8;8 

4>?CAB8; =5 1>;55 42CE 3@C1OE >H81>:, 8;8 =5 1>;55 >4=>9 3@C1>9 8 >4=>9 =53@C1>9 >H81:8 

8 >4=>3> =54>G5B0, 8;8 =5 1>;55 42CE-B@5E =53@C1OE >H81>:, 8;8  >4=>9  =53@C1>9  >H81:8  8  

B@5E  =54>G5B>2. 



  
 

 «�5C4>2;5B2>@8B5;P=>» -  >1CG0RI89AS  4>?CAB8; G8A;> >H81>: 8 =54>G5B>2  

?@52>AE>4SI55  =>@<C,  ?@8  :>B>@>9  <>65B  1OBP  2OAB02;5=0  >F5=:0 «C4>2;5B2>@8B5;P=>»   

8;8,  5A;8  ?@028;P=> 2O?>;=8; <5=55 ?>;>28=O @01>BO. 

 

4.3.   �"%   4;я B5:Cщ53> :>=B@>;я ?> B5<0< 3.1 - 3.3  « 03=8B=>5 ?>;5»    
�@>872>48BAS >F5=:0 7=0=89 8 C<5=89 0BB5ABC5<OE: 

#1 @0AAG8BO20BP <03=8B=O5 F5?8, Q;5:B@8G5A:85 F5?8: >4=>D07=O5 8 B@5ED07=O5;   

�2 Q;5:B@><03=8B=CR 8=4C:F8R 8 <5E0=8G5A:85 A8;O 2 <03=8B=>< ?>;5; 

4.3.1.  'A;>28я 0BB5AB0F88  
�BB5AB0F8S ?@>2>48BAS 2 D>@<5 2 D>@<5 Q:A?5@B=>9 >F5=:8 2O?>;=5=8S 8 70I8BO 

?@0:B8G5A:>9 @01>BO №6, ;01>@0B>@=>9 @01>BO №7  8 :>=B@>;P=>9 @01>BO (4 20@80=B0) ?> 

7025@H5=8R >A2>5=8S CG51=>3> <0B5@80;0 B5<O (3.1-3.3) «�03=8B=>5 ?>;5», : :>=B@>;P=>9 

@01>B5 4>?CA:0RBAS 2A5 >1CG0RI85AS. 

4.3.2.  %B@C:BC@0 >F5=>G=>3> A@54AB20 
�=AB@C:F8S ?> 2O?>;=5=8R @01>BO 8 :>=B@>;P=O5 2>?@>AO ?@82545=O 2 <5B>48G5A:8E 

C:070=8SE ?> 2O?>;=5=8R ;01>@0B>@=OE 8 ?@0:B8G5A:8E @01>B. 

�=AB@C:F8S ?> 2O?>;=5=8R @01>BO 

�@8 2O?>;=5=88 :>=B@>;P=>9 @01>BO ?>;=>ABPR 70?8AO205BAS CA;>285 7040G8, 

2O?>;=SRBAS =5>1E>48<O5 8;;RAB@0F88, @5H5=85 7040G8 >1S70B5;P=> 70?8AO205BAS 2 >1I5< 

2845, ?>A;5 G53> 45;0RBAS =5>1E>48<O5 ?>4AB0=>2:8. 

�0@80=BO 7040=89: 

�0@80=B 1  
 

�B25B8BP =0 2>?@>A: 

1. 'B> B0:>5 <03=8B=>5 ?>;5 8 :0: 53> >1=0@C68BP? 

2. 'B> B0:>5 <03=8B=0S ?@>=8F05<>ABP? 

3. 'B> B0:>5 =0?@S65==>ABP <03=8B=>3> ?>;S? 

4. 'B> B0:>5 <03=8B=0S F5?P? 

5. � G5< 70:;RG05BAS =0<03=8G820=85 D5@@><03=8B=OE <0B5@80;>2? 

6. 'B> B0:>5 :>Q@F8B82=0S A8;0? 

7. 'B> B0:>5 Э�! Q;5:B@><03=8B=>9 8=4C:F88? 

8. �@5>1@07>20=85 <5E0=8G5A:>9 Q=5@388 2 Q;5:B@8G5A:CR? 

9. 'B> B0:>5 ?>B>:>AF5?;5=85? 

10. 'B> ?>:07O205B :>QDD8F85=B A2S78 42CE <03=8B=OE :0BCH5:? 

 

 5H8BP 7040G8: 



  
 

�040G0 1 
 

�4=>@>4=>5 <03=8B=>5 ?>;5 A <03=8B=>9 8=4C:F859 �= 1,2 "; 459AB2C5B =0 ?@S<>;8=59=O9 
?@>2>4=8: A B>:>< A A8;>9 F= 0,8 �. �;8=0 ?@>2>4=8:0 l=30 A<. �?@545;8BP B>:, ?@>E>4SI89 
?> ?@>2>4=8:C, @0A?>;>65==><C ?5@?5=48:C;S@=> ;8=8S< <03=8B=>3> ?>;S. 

 
�040G0 2 

 

�> ?@S<>;8=59=><C ?@>2>4=8:C ?@>E>48B B>: I= 40 �. �?@545;8BP =0?@S65==>ABP 8 
<03=8B=CR 8=4C:F8R 2 B>G:5, >BAB>SI59 =0 @0AAB>S=88 R= 100 << >B ?@>2>4=8:0. 
�:@C60RI0S A@540- 2>74CE.  
  

�0@80=B 2 

�B25B8BP =0 2>?@>A: 

1. 'B> B0:>5 <03=8B=>5 ?>;5 8 :0: 53> >1=0@C68BP? 
2. 'B> B0:>5 <03=8B=0S 8=4C:F8S? 

3. 'B> ?>72>;S5B >?@545;8BP 70:>= ?>;=>3> B>:0? 

4. 'B> B0:>5 <03=8B=0S F5?P? 

5. � G5< 70:;RG05BAS F8:;8G5A:>5 ?5@5<03=8G820=85 D5@@><03=8B=OE <0B5@80;>2? 

6. �0:85 1O20RB D5@@><03=8B=O5 <0B5@80;O? 

7. 'B> B0:>5 Э�! Q;5:B@><03=8B=>9 8=4C:F88? 
8. 'B> B0:>5 ?>B>:>AF5?;5=85? 

9. �?8A0BP ?@028;> �5=F0 
10. 'B> B0:>5 28E@52O5 B>:0? 

 

 5H8BP 7040G8: 

�040G0 1 
 

�4=>@>4=>5 <03=8B=>5 ?>;5 A <03=8B=>9 8=4C:F859 �= 1 "; 459AB2C5B =0 ?@S<>;8=59=O9 
?@>2>4=8: A B>:>< A A8;>9 F= 0,9 �. �;8=0 ?@>2>4=8:0 l=33 A<. �?@545;8BP B>:, ?@>E>4SI89 
?> ?@>2>4=8:C, @0A?>;>65==><C ?5@?5=48:C;S@=> ;8=8S< <03=8B=>3> ?>;S. 

 
�040G0 2 

 

�> ?@S<>;8=59=><C ?@>2>4=8:C ?@>E>48B B>: I= 30 �. �?@545;8BP =0?@S65==>ABP 8 
<03=8B=CR 8=4C:F8R 2 B>G:5, >BAB>SI59 =0 @0AAB>S=88 R= 110 << >B ?@>2>4=8:0. 
�:@C60RI0S A@540- 2>74CE. 
 

�0@80=B 3 

�B25B8BP =0 2>?@>A: 

1. 'B> B0:>5 <03=8B=>5 ?>;5 8 :0: 53> >1=0@C68BP? 



  
 

2. 'B> B0:>5 <03=8B=O9 ?>B>:? 

3. 'B> B0:>5 <03=8B=0S F5?P? 

4. �@8<5@O <03=8B=>9 F5?8. 
5. �B G53> 7028A8B <03=8B=0S ?@>=8F05<>ABP D5@@><03=8B=OE <0B5@80;>2? 

6. 'B> B0:>5 Э�! Q;5:B@><03=8B=>9 8=4C:F88? 

7. �?8A0BP ?@028;> �5=F0? 
8. 'B> B0:>5 ?>B>:>AF5?;5=85? 

9. Э�! A0<>8=4C:F88? 
10. �0: C<5=PH8BP 28E@52O5 B>:8? 

 

 5H8BP 7040G8: 

�040G0 1 
 

�4=>@>4=>5 <03=8B=>5 ?>;5 A <03=8B=>9 8=4C:F859 �= 1,4 "; 459AB2C5B =0 ?@S<>;8=59=O9 
?@>2>4=8: A B>:>< A A8;>9 F= 1,2 �. �;8=0 ?@>2>4=8:0 l=37 A<. �?@545;8BP B>:, ?@>E>4SI89 
?> ?@>2>4=8:C, @0A?>;>65==><C ?5@?5=48:C;S@=> ;8=8S< <03=8B=>3> ?>;S. 

 
�040G0 2 

 

�> ?@S<>;8=59=><C ?@>2>4=8:C ?@>E>48B B>: I= 25 �. �?@545;8BP =0?@S65==>ABP 8 
<03=8B=CR 8=4C:F8R 2 B>G:5, >BAB>SI59 =0 @0AAB>S=88 R= 120 << >B ?@>2>4=8:0. 
�:@C60RI0S A@540- 2>74CE. 

�0@80=B 4 

�B25B8BP =0 2>?@>A: 

1. 'B> B0:>5 <03=8B=>5 ?>;5 8 :0: 53> >1=0@C68BP? 

2. �0:0S 5ABP >A>15==>ABP C <03=8B=OE ;8=89? 

3. 'B> B0:>5 Q;5:B@><03=8B=0S A8;0? 

4. 'B> B0:>5 <03=8B=0S F5?P? 

5. �0:85 1O20RB <03=8B=O5 F5?8? 

6. 'B> B0:>5 >AB0B>G=0S 8=4C:F8S? 

7. 'B> B0:>5 Э�! Q;5:B@><03=8B=>9 8=4C:F88? 

8. �@5>1@07>20=85 Q;5:B@8G5A:>9 Q=5@388 2 <5E0=8G5A:CR? 

9. 'B> B0:>5 ?>B>:>AF5?;5=85? 

10. Э�! 2708<>8=4C:F88? 

 5H8BP 7040G8: 

�040G0 1 
 

�4=>@>4=>5 <03=8B=>5 ?>;5 A <03=8B=>9 8=4C:F859 �= 1,6 "; 459AB2C5B =0 ?@S<>;8=59=O9 
?@>2>4=8: A B>:>< A A8;>9 F= 0,5 �. �;8=0 ?@>2>4=8:0 l=50 A<. �?@545;8BP B>:, ?@>E>4SI89 
?> ?@>2>4=8:C, @0A?>;>65==><C ?5@?5=48:C;S@=> ;8=8S< <03=8B=>3> ?>;S. 

 
�040G0 2 



  
 

 

�> ?@S<>;8=59=><C ?@>2>4=8:C ?@>E>48B B>: I= 15 �. �?@545;8BP =0?@S65==>ABP 8 
<03=8B=CR 8=4C:F8R 2 B>G:5, >BAB>SI59 =0 @0AAB>S=88 R= 25 << >B ?@>2>4=8:0.   

 

4.3.3. �@8B5@88 >F5=:8 

«�B;8G=>» -  >1CG0RI89AS   2O?>;=8;  @01>BC  157  >H81>:, 4>?CAB8; =5 1>;55 >4=>3> 

=54>G5B0. 

 «%>@>H>» -  >1CG0RI89AS   2O?>;=8;  @01>BC ?>;=>ABPR, => 4>?CAB8; 2 =59 

=5 1>;55 >4=>9 =53@C1>9 >H81:8 8 >4=>3> =54>G5B0 8;8 =5 1>;55 42CE =54>G5B>2. 

«#4>2;5B2>@8B5;P=>»  - >1CG0RI89AS   2O?>;=8;  =5  <5=55 ?>;>28=O @01>BO 8;8 

4>?CAB8; =5 1>;55 42CE 3@C1OE >H81>:, 8;8 =5 1>;55 >4=>9 3@C1>9 8 >4=>9 =53@C1>9 >H81:8 

8 >4=>3> =54>G5B0, 8;8 =5 1>;55 42CE-B@5E =53@C1OE >H81>:, 8;8  >4=>9  =53@C1>9  >H81:8  8  

B@5E  =54>G5B>2. 

 «�5C4>2;5B2>@8B5;P=>» -  >1CG0RI89AS  4>?CAB8; G8A;> >H81>: 8 =54>G5B>2  

?@52>AE>4SI55  =>@<C,  ?@8  :>B>@>9  <>65B  1OBP  2OAB02;5=0  >F5=:0 «C4>2;5B2>@8B5;P=>»   

8;8,  5A;8  ?@028;P=> 2O?>;=8; <5=55 ?>;>28=O @01>BO. 



  
 

4.4.   �"%   4;я B5:Cщ53> :>=B@>;я ?>  B5<0< 4.1-4.7  «1;5:B@8G5A:85 F5?8 

?5@5<5==>3> B>:0»    
�@>872>48BAS >F5=:0 7=0=89 8 C<5=89 0BB5ABC5<OE: 

#1 @0AAG8BO20BP <03=8B=O5 F5?8, Q;5:B@8G5A:85 F5?8: >4=>D07=O5 8 B@5ED07=O5; 

#2 @0AAG8BO20BP ?5@5E>4=O5 ?@>F5AAO 2 ;8=59=OE Q;5:B@8G5A:8E F5?SE.  

�3 :@C3>2O5 4803@0<<O; 

�4 ;8=59=O5 8 =5;8=59=O5 Q;5:B@8G5A:85 F5?8. 

4.4.1.  'A;>28я 0BB5AB0F88  
�BB5AB0F8S ?@>2>48BAS 2 D>@<5 2 D>@<5 Q:A?5@B=>9 >F5=:8 2O?>;=5=8S 8 70I8BO 

?@0:B8G5A:8E @01>B №7-13, ;01>@0B>@=OE @01>B №8-15 8 :>=B@>;P=OE @01>B ?> B5<0< « 0AG5B 

F5?59 ?5@5<5==>3> B>:0» (10 20@80=B>2)  8 « 0AG5B B@5ED07=OE F5?59» (10 20@80=B0) ?> 

7025@H5=8R >A2>5=8S CG51=>3> <0B5@80;0 B5<O (4.1-4.7) «Э;5:B@8G5A:85 F5?8 ?5@5<5==>3> 

B>:0», : :>=B@>;P=O< @01>B0< 4>?CA:0RBAS 2A5 >1CG0RI85AS. 

4.4.2.  %B@C:BC@0 >F5=>G=>3> A@54AB20 
�=AB@C:F8S ?> 2O?>;=5=8R @01>BO 8 :>=B@>;P=O5 2>?@>AO ?@82545=O 2 <5B>48G5A:8E 

C:070=8SE ?> 2O?>;=5=8R ;01>@0B>@=OE 8 ?@0:B8G5A:8E @01>B. 

�=AB@C:F8S ?> 2O?>;=5=8R @01>BO 

�@8 2O?>;=5=88 :>=B@>;P=>9 @01>BO ?> B5<5 « 0AG5B F5?59 ?5@5<5==>3> B>:0» 

?>;=>ABPR 70?8AO205BAS CA;>285 7040G8, 2O?>;=SRBAS =5>1E>48<O5 8;;RAB@0F88, @5H5=85 

7040G8 >1S70B5;P=> 70?8AO205BAS 2 >1I5< 2845, ?>A;5 G53> 45;0RBAS =5>1E>48<O5 

?>4AB0=>2:8. 

�0@80=BO 7040=89: 

 �> Q;5:B@8G5A:>9 F5?8 ?5@5<5==>3> B>:0, A>AB>SI59 87 ?>A;54>20B5;P=> 
2:;RG5==OE :0BCH:8 A 0:B82=O< A>?@>B82;5=85< R 8 8=4C:B82=>ABPR L 8 :>=45=A0B>@0 
5<:>ABPR C, ?@>E>48B B>: i= Imsinωt, �. �09B8 459AB2CRI85 7=0G5=8S B>:0 8 =0?@S65=8S, 
8=4C:B82=>5, 5<:>AB=>5 8 ?>;=>5 A>?@>B82;5=8S, ?>;=CR ?>B@51;S5<CR <>I=>ABP 
�?@545;8BP E0@0:B5@ F5?8. 
�>AB@>8BP 25:B>@=CR 4803@0<<C. 
 

 1 

20@ 

2 20@ 3 20@ 4 
20@ 

5 
20@ 

6 20@ 7 20@ 8 
20@ 

9 20@ 10 
20@ 

R, �< 40 50 30 60 56 35 45 55 34 53 

L, <�= 25 30 40 50 60 35 26 45 36 65 



  
 

C, <:$ 14 25 20 45 10 30 30 35 40 30 

ω, @04|A5: 730 1500 1700 630 950 1200 1800 755 2250 1950 

Im, � 4 5 3,5 7 2,5 4,2 3 1,5 3,7 5,4 

 
�@8 2O?>;=5=88 :>=B@>;P=>9 @01>BO ?> B5<5 « 0AG5B B@5ED07=OE F5?59» ?>;=>ABPR 

70?8AO205BAS CA;>285 7040G8, 2O?>;=SRBAS =5>1E>48<O5 8;;RAB@0F88, @5H5=85 7040G8 

>1S70B5;P=> 70?8AO205BAS 2 >1I5< 2845, ?>A;5 G53> 45;0RBAS =5>1E>48<O5 ?>4AB0=>2:8. 

�0@80=BO 7040=89: 

�040G0 1 

 

� 8AB>G=8:C B@5ED07=>9 A5B8 A ;8=59=O< =0?@S65=85< U; 8 G0AB>B>9 f ?>4:;RG5=0 
@02=><5@=0S =03@C7:0, A>548=5==0S ?> AE5<5 «725740», A ?>;=O< A>?@>B82;5=85< 2 D075 Z 8 
8=4C:B82=>ABPR L. �?@545;8BP 0:B82=CR @50:B82=CR 8 ?>;=CR <>I=>AB8, :>QDD8F85=B 
<>I=>AB8, 459AB2CRI85 7=0G5=8S ;8=59=>3> B>:0 8 =0?@S65=8S. �>AB@>8BP 25:B>@=CR 
4803@0<<C B>:>2 8 =0?@S65=89. 
 

�0@ 1 2 3 4 5 6 7 8 9 10 

U;, � 380 220 380 380 220 380 220 380 220 380 

Z, �< 100 170 110 125 60 115 50 120 40 140 

L, <�= 200 350 40 55 60 110 96 130 100 170 

 

�040G0 2 

� G5BO@5E?@>2>4=>9 B@5ED07=>9 A5B8 A 459AB2CRI8< 7=0G5=85< ;8=59=>3> =0?@S65=8S U; 
?>4:;RG5=0 =5@02=><5@=0S 0:B82=0S =03@C7:0 A A>?@>B82;5=8S<8 RA RB RC. �?@545;8BP 
459AB2CRI55 7=0G5=85 B>:0 2 =59B@0;P=>< ?@>2>45 A ?><>IPR 25:B>@=>9 4803@0<<O. 

�0@ 1 2 3 4 5 6 7 8 9 10 

U;, � 220 380 220 380 380 380 220 380 220 380 

RA,�< 50 100 75 80 97 40 30 60 35 110 

RB,�< 60 120 60 110 68 63 20 50 20 90 

RC,�< 70 110 55 90 50 37 40 80 60 75 

 

�040G0 3 

� B@5ED07=CR A5BP A 459AB2CRI5< 7=0G5=85< ;8=59=>3> =0?@S65=8S U; 8 G0AB>B>9 f=50 �F 
2:;RG5= ?>B@518B5;P, A>548=5==O9 ?> AE5<5 «B@5C3>;P=8:» 8 8<5RI89 @02=><5@=CR 



  
 

=03@C7:C, A>AB>SICR 87 :0BCH:8 A 8=4C:B82=>ABPR L 8 ?>A;54>20B5;P=> 2:;RG5==>3> A =59 
@578AB>@0 A 0:B82=O< A>?@>B82;5=85< R 2 :064>9 D075. �?@545;8BP 459AB2CRI55 7=0G5=85 
;8=59=OE 8 D07=OE B>:>2, D07=>9 =0?@S65=85, ?>B@51;S5<CR ?>;=CR, 0:B82=CR 8 
@50:B82=O5 <>I=>AB8. 

�0@ 1 2 3 4 5 6 7 8 9 10 

U;, � 220 380 380 220 380 220 380 220 380 380 
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>1@07>20B5;L=KE 4>AB865=89 >1CG0NI8EAO, >A2>82H8E ?@>3@0<<C CG51=>9 48AF8?;8=K

"#.04 «Э;5:B@>==0O B5E=8:0» .

�"% 2:;NG0NB :>=B@>;L=K5 <0B5@80;K 4;O ?@>2545=8O B5:CI59 8 ?@><56CB>G=>9

0BB5AB0F88 2 D>@<5 M:70<5=0 2 3 A5<5AB@5.

�"% @07@01>B0=K =0 >A=>20=88 ?>;>65=89:

>1@07>20B5;L=>9 ?@>3@0<<K A@54=53> ?@>D5AA8>=0;L=>3> >1@07>20=8O ?> A?5F80;L=>AB8

%#" 12.02.01 «�280F8>==K5 ?@81>@K 8 :><?;5:AK», ?@>3@0<<K CG51=>9 48AF8?;8=K

"#.04 «Э;5:B@>==0O B5E=8:0» ?> C:070==>9 A?5F80;L=>AB8.
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3. $�%#$�����!�� "*�!���!�/ $��'�0&�&"� "�'+�!�/  #" ����  �"!&$"�/ 

$57C;PB0BO >1CG5=8я 
(>A2>5==O5 C<5=8я, CA2>5==O5 
7=0=8я) 

"A=>2=O5 ?>:070B5;8 >F5=:8 @57C;PB0B0 �84O 0BB5AB0F88 
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�>4 $57C;PB0B &5:Cщ89 
:>=B@>;P 

#@><56CB>G=0я 
0BB5AB0F8я 

'1  ?@>872>48BL M;5:B@8G5A:89 
@0AG5B 0=0;>3>2KE M;5:B@>==KE 
CAB@>9AB2. 

- M:A?5@B=>5 =01;N45=85 8 >F5=:0 2K?>;=5=8O    
;01>@0B>@=KE @01>B; 
- >F5=:0 C@>2=O CA2>5=8O >1CG0NI8<8AO <0B5@80;0 
B5< 2> 2@5<O ?@><56CB>G=>9 0BB5AB0F88 

�$№ 6-14 Э($) 

�1  D878G5A:85 >A=>2K 
M;5:B@>==>9 B5E=8:8;  

- >F5=:0 C@>2=O CA2>5=8O >1CG0NI8<8AO <0B5@80;0 
B5< 2> 2@5<O ?@><56CB>G=>9 0BB5AB0F88 

 Э(') 

�2  48>4K, B@0=78AB>@K, 
D>B>M;5:B@>==K5 87;CG0NI85 
?@81>@K; 

- M:A?5@B=>5 =01;N45=85 8 >F5=:0 2K?>;=5=8O    
;01>@0B>@=KE @01>B; 
->F5=:0 C@>2=O CA2>5=8O >1CG0NI8<8AO <0B5@80;0 
B5< 2> 2@5<O ?@><56CB>G=>9 0BB5AB0F88 

- оF5=:0 C@>2=O CA2>5=8O >1CG0NI8<8AO <0B5@80;0 
B5< ?@8 2K?>;=5=88 :>=B@>;L=KE @01>B 
 

�$№1-5 

�$ ?> B5<5 
«#>;C?@>2>4=8:>- 
2K5 ?@81>@K» 

Э(') 

�3  CAB@>9AB20 >B>1@065=8O 
8=D>@<0F88; 

- >F5=:0 C@>2=O CA2>5=8O >1CG0NI8<8AO <0B5@80;0 
B5< 2> 2@5<O ?@><56CB>G=>9 0BB5AB0F88 

 Э(') 

�4 >A=>2K <8:@>M;5:B@>=8:8, 
F8D@>2K5 M;5:B@>==K5 AE5<K 

- M:A?5@B=>5 =01;N45=85 8 >F5=:0 2K?>;=5=8O    
;01>@0B>@=KE @01>B; 
->F5=:0 C@>2=O CA2>5=8O >1CG0NI8<8AO <0B5@80;0 
B5< 2> 2@5<O ?@><56CB>G=>9 0BB5AB0F88 

�$№ 15-20 Э(') 

�5 0=0;>3>2CN AE5<>B5E=8:C. - M:A?5@B=>5 =01;N45=85 8 >F5=:0 2K?>;=5=8O    
;01>@0B>@=KE @01>B; 
- >F5=:0 C@>2=O CA2>5=8O >1CG0NI8<8AO <0B5@80;0 
B5< 2> 2@5<O ?@><56CB>G=>9 0BB5AB0F88 

- оF5=:0 C@>2=O CA2>5=8O >1CG0NI8<8AO <0B5@80;0 
B5< ?@8 2K?>;=5=88 :>=B@>;L=KE @01>B 

�$№ 6-14 

�$ ?> B5<5 
«Э;5:B@>==K5 
CA8;8B5;8» 

Э(') Э($) 

 

�84 :>=B@>;L=>3> 7040=8O: 
$- @0AG5B=>5  
& - B5AB>2>5 
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�$ – ;01>@0B>@=0O @01>B0 
#$ – ?@0:B8G5A:0O @01>B0
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4.  �" #���& "*�!"+!/) %$��%&� ��/ &��'Щ��" �"!&$"�/ 

 4.1.   �"%   4;я B5:Cщ53> :>=B@>;я ?>  B5<0< 1.2 - 1.4 @0745;0 1 «1;5:B@>==O5 
?@81>@O»    

#@>872>48BAO >F5=:0 7=0=89 8 C<5=89 0BB5ABC5<KE: 

� 2- �8>4K, B@0=78AB>@K, D>B>M;5:B@>==K5 87;CG0NI85 ?@81>@K 

 '1-#@>872>48BL M;5:B@8G5A:89 @0AG5B ?0@0<5B@>2 M;5<5=B>2 0=0;>3>2KE M;5:B@>==KE 
CAB@>9AB2. 
4.1.1.  'A;>28я 0BB5AB0F88  

�BB5AB0F8O ?@>2>48BAO 2 D>@<5 :>=B@>;L=>9 @01>BK (4 20@80=B0) ?> 7025@H5=8N 

>A2>5=8O CG51=>3> <0B5@80;0 @0745;0 1 «Э;5:B@>==K5 ?@81>@K» ?> B5<5 

«#>;C?@>2>4=8:>2K5 ?@81>@K»,   : :>=B@>;L=>9 @01>B5 4>?CA:0NBAO 2A5 >1CG0NI85AO. 

4.1.2.  %B@C:BC@0 >F5=>G=>3> A@54AB20 

�=AB@C:F8O ?> 2K?>;=5=8N @01>BK. 

#@8 2K?>;=5=88 :>=B@>;L=>9 @01>BK 4>;6=K 1KBL 40=K ?8AL<5==K5 >B25BK =0 :064>5 87 

9 7040=89: 87>1@065=K E0@0:B5@8AB8:8 A >1>7=0G5=8O<8 ?> >AO<, CA;>2=K5 3@0D8G5A:85 

>1>7=0G5=8O ?/? ?@81>@>2, ?@82545=K =5>1E>48<K5 D>@<C;K 8 @0AG5BK, 40=K =0720=8O 

E0@0:B5@8AB8:, >?@545;5= D878G5A:89 A<KA; h-?0@0<5B@>2.  

&8?>2>9 20@80=B 7040=8O =0 �>=B@>;L=CN @01>BC 

 

 

№ �>?@>AK 

1. 

 

 

 

 

':070BL AB0B8G5A:85 2KE>4=K5 E0@0:B5@8AB8:8 B@0=78AB>@0 2 AE5<5 A "Э 

     

$8A.1                     $8A.2                            $8A.3                    $8A.4 

2. 

 

 

 

':070BL CA;>2=>5 3@0D8G5A:>5 87>1@065=85 48=8AB>@0 

      

     $8A.1 $8A.2 $8A.3 $8A.4 

3. 

 

� AB0B8G5A:>< @568<5 B@0=78AB>@0 >?@545;8BL B>: :>;;5:B>@0 I:, 5A;8: 

 h21Э =44,   IЭ = 11 mA 
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4. 

 

"?@545;8BL :>MDD8F85=B ?5@540G8 B@0=78AB>@0 ?> B>:C 2 AE5<5 A "�, 5A;8:  

 IЭ =25 mA,  I� = 3 mA 

5. ':070BL =03@C7>G=CN ?@O<CN, A>>B25BAB2CNICN RH =250 "<,  � � =10�  

 

 

6. 

!0 ��) B8@8AB>@0 C:070BL CG0AB>:, A>>B25BAB2CNI89 >B:@KB><C A>AB>O=8N. 

 

7. ':070BL CA;>2=>5 >1>7=0G5=85 ?>;52>3> :0=0;L=>3> B@0=78AB>@0 A :0=0;>< @-B8?0 

    

     $8A.1                              @8A.2                         @8A.3                               @8A.4 

8. ':070BL D878G5A:89 A<KA; ?0@0<5B@0 h22 

5. �E>4=>5 A>?@>B82;5=85 

6. �>MDD8F85=B ?5@540G8 B>:0 

 7. �>MDD8F85=B >1@0B=>9 A2O78 

 8. �KE>4=0O ?@>2>48<>ABL 
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9. �0: =07K205BAO AB0B8G5A:0O E0@0:B5@8AB8:0 B@0=78AB>@0, 70?8A0==0O 2 2845: 

IЭ =ƒ(UЭ-�) ?@8 U�-� = const. 

  9. �KE>4=0O 2 AE5<5 A "� 

 10. �KE>4=0O 2 AE5<5 A "Э 

 11. �E>4=0O 2 AE5<5 A "� 

12. �E>4=0O 2 AE5<5 A "Э 

 

 

4.1.3. �@8B5@88 >F5=:8 

«"B;8G=>» -  >1CG0NI89AO   2K?>;=8;  @01>BC  157  >H81>:, 4>?CAB8; =5 1>;55 >4=>3> 

=54>G5B0. 

 «)>@>H>» -  >1CG0NI89AO   2K?>;=8;  @01>BC ?>;=>ABLN, => 4>?CAB8; 2 =59 

=5 1>;55 >4=>9 =53@C1>9 >H81:8 8 >4=>3> =54>G5B0 8;8 =5 1>;55 42CE =54>G5B>2. 

«'4>2;5B2>@8B5;L=>»  - >1CG0NI89AO   2K?>;=8;  =5  <5=55 ?>;>28=K @01>BK 8;8 4>?CAB8; 

=5 1>;55 42CE 3@C1KE >H81>:, 8;8 =5 1>;55 >4=>9 3@C1>9 8 >4=>9 =53@C1>9 >H81:8 8 

>4=>3> =54>G5B0, 8;8 =5 1>;55 42CE-B@5E =53@C1KE >H81>:, 8;8  >4=>9  =53@C1>9  >H81:8  

8  B@5E  =54>G5B>2. 

 «!5C4>2;5B2>@8B5;L=>» -  >1CG0NI89AO  4>?CAB8; G8A;> >H81>: 8 =54>G5B>2  

?@52>AE>4OI55  =>@<C,  ?@8  :>B>@>9  <>65B  1KBL  2KAB02;5=0  >F5=:0 

«C4>2;5B2>@8B5;L=>»,  8;8  5A;8  ?@028;L=> 2K?>;=8; <5=55 ?>;>28=K @01>BK. 

 

4.2.   �"%   4;я B5:Cщ53> :>=B@>;я ?> B5<0< 3.1 – 3.4  @0745;0 3 «'A8;8B5;8 8 
35=5@0B>@O»    

#@>872>48BAO >F5=:0 7=0=89 8 C<5=89 0BB5ABC5<KE: 

' 1- #@>872>48BL M;5:B@8G5A:89 @0AG5B 0=0;>3>2KE M;5:B@>==KE CAB@>9AB2  

� 5 – �=0;>3>2CN AE5<>B5E=8:C. 

4.2.1.  'A;>28я 0BB5AB0F88  

�BB5AB0F8O ?@>2>48BAO 2 D>@<5 :>=B@>;L=>9 @01>BK (4 20@80=B0) ?> 7025@H5=8N 

>A2>5=8O CG51=>3> <0B5@80;0 @0745;0 3 «'A8;8B5;8 8 35=5@0B>@K» ?> B5<5 «Э;5:B@>==K5 

CA8;8B5;8»,   : :>=B@>;L=>9 @01>B5 4>?CA:0NBAO 2A5 >1CG0NI85AO. 

4.2.2.  %B@C:BC@0 >F5=>G=>3> A@54AB20 

�=AB@C:F8O ?> 2K?>;=5=8N @01>BK 

#@8 2K?>;=5=88 :>=B@>;L=>9 @01>BK 4>;6=K 1KBL 40=K ?8AL<5==K5 >B25BK =0 :064>5 87 

6 7040=89: A>AB02;5=0 AE5<0 M;5:B@8G5A:0O ?@8=F8?80;L=0O, ?@82545=K =5>1E>48<K5 

D>@<C;K 8 @0AG5BK, ?5@5G8A;5=K 4>AB>8=AB20 8 =54>AB0B:8 7040==>3> @568<0 @01>BK 
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CA8;8B5;O, ?@54AB02;5=0 AE5<0 7040==>9 >1@0B=>9 A2O78, >1JOA=5=> =07=0G5=85 >B45;L=KE 

M;5<5=B>2 AE5< CA8;8B5;59.  

                        &8?>2>9  20@80=B 7040=8O =0 :>=B@>;L=CN @01>BC: 

1. %>AB028BL AE5<C '!+, 345 1-9 :0A:04 – AE5<0 A >1I8< 8AB>:>< =0 ?>;52>< B@0=78AB>@5, 

2-9 – AE5<0 A >1I8< M<8BB5@>< =0 A>AB02=>< 18?>;O@=>< B@0=78AB>@5. 

2.  �0BL AE5<C ?0@0;;5;L=>9 >1@0B=>9 A2O78 ?> =0?@O65=8N. 

3. �;O B@0=78AB>@=>3> '!+, A>1@0==>3> ?> AE5<5 A "Э, >?@545;8BL :>MDD8F85=B 

CA8;5=8O ?> =0?@O65=8N  (�U), 5A;8 8725AB=>: 

     I� = 50 <�, U� = 4�, I� = 0,8 <�, U� = 300<�. 

4. #5@5G8A;8BL 4>AB>8=AB20 8 =54>AB0B:8 CA8;8B5;O, @01>B0NI53> 2 @568<5 %. 

5. �0:>2> =07=0G5=85 :>=45=A0B>@>2 =0 2E>45 8 2KE>45 '!+? 

6. �0: @5038@C5B  48DD5@5=F80;L=K9 CA8;8B5;L =0 A8=D07=K9 A83=0;? 

 

 

4.2.3. �@8B5@88 >F5=:8     

«"B;8G=>» -  >1CG0NI89AO   2K?>;=8;  @01>BC  157  >H81>:, 4>?CAB8; =5 1>;55 >4=>3> 

=54>G5B0. 

 «)>@>H>» -  >1CG0NI89AO   2K?>;=8;  @01>BC ?>;=>ABLN, => 4>?CAB8; 2 =59 

=5 1>;55 >4=>9 =53@C1>9 >H81:8 8 >4=>3> =54>G5B0 8;8 =5 1>;55 42CE =54>G5B>2. 

«'4>2;5B2>@8B5;L=>»  - >1CG0NI89AO   2K?>;=8;  =5  <5=55 ?>;>28=K @01>BK 8;8 4>?CAB8; 

=5 1>;55 42CE 3@C1KE >H81>:, 8;8 =5 1>;55 >4=>9 3@C1>9 8 >4=>9 =53@C1>9 >H81:8 8 

>4=>3> =54>G5B0, 8;8 =5 1>;55 42CE-B@5E =53@C1KE >H81>:, 8;8  >4=>9  =53@C1>9  >H81:8  

8  B@5E  =54>G5B>2. 

 «!5C4>2;5B2>@8B5;L=>» -  >1CG0NI89AO  4>?CAB8; G8A;> >H81>: 8 =54>G5B>2  

?@52>AE>4OI55  =>@<C,  ?@8  :>B>@>9  <>65B  1KBL  2KAB02;5=0  >F5=:0 

«C4>2;5B2>@8B5;L=>»   8;8,  5A;8  ?@028;L=> 2K?>;=8; <5=55 ?>;>28=K @01>BK. 

 

5. �" #���& "*�!"+!/) %$��%&� ��/ #$" ��'&"+!"� �&&�%&�*�� 

5.1.  !07=0G5=85 

�"% ?@54=07=0G5=> 4;O ?@><56CB>G=>9 0BB5AB0F88 ?> CG51=>9 48AF8?;8=5  

"#.04 Э;5:B@>==0O B5E=8:0  8 >F5=:8 7=0=89 8 C<5=89 0BB5ABC5<KE: 
�1 - D878G5A:85 >A=>2K M;5:B@>==>9 B5E=8:8 

�2 - 48>4K, B@0=78AB>@K, D>B>M;5:B@>==K5 87;CG0NI85 ?@81>@K 

�3 - CAB@>9AB20 >B>1@065=8O 8=D>@<0F88 

 �4 - >A=>2K <8:@>M;5:B@>=8:8, F8D@>2K5 M;5:B@>==K5 AE5<K 

�5 - 0=0;>3>2CN AE5<>B5E=8:C 
'1-  ?@>872>48BL M;5:B@8G5A:89 @0AG5B 0=0;>3>2KE M;5:B@>==KE CAB@>9AB2 
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#@><56CB>G=0O 0BB5AB0F8O 2 ?OB><  A5<5AB@5 ?@>2>48BAO 2 D>@<5 CAB=>3> M:70<5=0 ?> 

7025@H5=8N >A2>5=8O 2A5E B5< CG51=>9 48AF8?;8=K, 70?;0=8@>20==KE =0 4 8 5 A5<5AB@.  

'A;>285< 4>?CA:0 : M:70<5=C O2;O5BAO ?>;>68B5;L=K5 @57C;LB0BK B5:CI53> :>=B@>;O 2 

G5B25@B><  8 ?OB>< A5<5AB@5,  2K?>;=5=85  ;01>@0B>@=KE @01>B №№ 1-20  70 25AL :C@A 

>1CG5=8O (4 8 5 A5<5AB@K). 

5.3  %B@C:BC@0 >F5=>G=>3> A@54AB20 
�=AB@C:F8O ?> 2K?>;=5=8N @01>BK:  

Э:70<5=  ?@>2>48BAO 2 CG51=>9 0C48B>@88.                                                               

�>;8G5AB2> M:70<5=0F8>==KE 18;5B>2 -30.    Э:70<5=0F8>==K9 18;5B A>AB>8B 87 B@5E 

7040=89:  

1 8 2 - CAB=K9 >B25B =0 2>?@>A  (:>=B@>;L  �1, �2, �3, �4,  �5)   

3 – ?@0:B8G5A:>5 7040=85 (:>=B@>;L  '1, �1, �2, �4, �5).  

 

Э:70<5=0F8>==K5 2>?@>AK 

(1 8 2 2>?@>A 18;5B0) 
 

1. �@0B:85 A2545=8O 87 8AB>@88 @0728B8O M;5:B@>=8:8. #5@A?5:B82K @0728B8O 

M;5:B@>==>9   B5E=8:8.   

2. %>1AB25==0O 8 ?@8<5A=0O ?@>2>48<>ABL ?>;C?@>2>4=8:>2.  

3. $02=>25A=>5 A>AB>O=85 @-? ?5@5E>40. 

4. #@O<>5 8 >1@0B=>5 2:;NG5=85 @-? ?5@5E>40. 

5. #>;C?@>2>4=8:>2K5 48>4K. �;0AA8D8:0F8O.  0@:8@>2:0. �K?@O<8B5;L=K5 

48>4K.         

'AB@>9AB2>, ��), ?@8=F8? @01>BK, ?@8<5=5=85. 

6. %B018;8B@>=K. ��), ?@8=F8? @01>BK, ?@8<5=5=85. 

7. &C==5;L=K5 48>4K. ��), ?@8=F8? @01>BK, ?@8<5=5=85. 

8. �0@8:0?K. �(), ?@8=F8? @01>BK, ?@8<5=5=85. 

9. &@0=78AB>@K.  0@:8@>2:0. #@8=F8? 459AB28O 18?>;O@=>3> B@0=78AB>@0. 

10. %B0B8G5A:85 E0@0:B5@8AB8:8 B@0=78AB>@0 2 AE5<5 A "Э, "� 

11. #>;52K5 B@0=78AB>@K A C?@02;ONI8< @-? ?5@5E>4><. #@8=F8? 459AB28O. 

)0@0:B5@8AB8:8. 

12.  �#-B@0=78AB>@K. #@8=F8? 459AB28O. )0@0:B5@8AB8:8. 

13. �8>4=K5 B8@8AB>@K. 'AB@>9AB2>. ��), ?@8=F8? 459AB28O. 

14. &@8>4=K5 B8@8AB>@K. 'AB@>9AB2>. ��), ?@8=F8? 459AB28O. 
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15. �;0AA8D8:0F8O � % ?> :>=AB@C:B82=>- B5E=>;>38G5A:8< ?@87=0:0<.  0@:8@>2:0 

� %. 

16. 'AB@>9AB20 >B>1@065=8O 8=D>@<0F88. �;0AA8D8:0F8O. Э;5<5=BK >B>1@065=8O. 

17. �C:25==>-F8D@>2K5 8=48:0B>@K: ?>;C?@>2>4=8:>2K5, ��, 307>@07@O4=K5. 

18. �K?@O<8B5;8. !07=0G5=85. �2CE?>;C?5@8>4=0O AE5<0 (<>AB>20O). 

19. '?@02;O5<K5 2K?@O<8B5;8. %E5<0 C?@02;O5<>3> 2K?@O<8B5;O =0 B8@8AB>@5.  

20. %3;06820NI85 D8;LB@K. !07=0G5=85. $07=>284=>AB8. #@8=F8? 459AB28O. 

21. #0@0<5B@8G5A:85 AB018;870B>@K =0 >?>@=KE 48>40E, B5@<>@578AB>@0E, 20@8AB>@0E. 

22. �><?5=A0F8>==K5 AB018;870B>@K ?>A;54>20B5;L=>3> 8 ?0@0;;5;L=>3> B8?0. 

23. Э;5:B@>==K5 CA8;8B5;8. �;0AA8D8:0F8O. "1;0AB8 ?@8<5=5=8O. 

24. #>:070B5;8 @01>BK CA8;8B5;59: :>MDD8F85=B CA8;5=8O, 2E>4=>5 8 2KE>4=>5  
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1 �>AB@>8BL :><18=0F8>==CN AE5<C A >4=8< 2KE>4><, 5A;8 F(x4x3x2x1)=1 ?@8 
A;54CNI8E =01>@0E ?5@5<5==KE 410,610,1210,1310,1410,1510, ?@54AB02;5==KE 2 
42>8G=>9 A8AB5<5 AG8A;5=8O. !E5<C M;5:B@8G5A:CN DC=:F8>=0;L=CN ?@54AB028BL 2 
1078A5 �C;O. 

2 �>AB@>8BL 8 >?8A0BL @01>BC 3-E @07@O4=>3> @538AB@0 A42830 2;52>. 

�0@80=B 25 

1 �>AB@>8BL :><18=0F8>==CN AE5<C A >4=8< 2KE>4><, 5A;8 F(x4x3x2x1)=1 ?@8 
A;54CNI8E =01>@0E ?5@5<5==KE 010,210,1010,1310,910,1510,810 1110,?@54AB02;5==KE 2 
42>8G=>9 A8AB5<5 AG8A;5=8O. !E5<C M;5:B@8G5A:CN DC=:F8>=0;L=CN ?@54AB028BL 2 
1078A5 �C;O. 

2 �>AB@>8BL 8 >?8A0BL @01>BC 45H8D@0B>@0 =0 B@8 2E>40. 

�0@80=B 26 

1 �>AB@>8BL :><18=0F8>==CN AE5<C A >4=8< 2KE>4><, 5A;8 F(x4x3x2x1)=1 ?@8 
A;54CNI8E =01>@0E ?5@5<5==KE 1510,610,710,1310,1410,1210,310,210, ?@54AB02;5==KE 2 
42>8G=>9 A8AB5<5 AG8A;5=8O. !E5<C M;5:B@8G5A:CN DC=:F8>=0;L=CN ?@54AB028BL 2 
1078A5 �C;O. 

2 �>AB@>8BL 8 >?8A0BL @01>BC >4=>@07@O4=>3> AC<<0B>@0 =0 420 2E>40 (�!-2). 

�0@80=B 27 

1 �>AB@>8BL :><18=0F8>==CN AE5<C A >4=8< 2KE>4><, 5A;8 F(x4x3x2x1)=1 ?@8 
A;54CNI8E =01>@0E ?5@5<5==KE 210,810,910,1310,1110,1510,010, ?@54AB02;5==KE 2 
42>8G=>9 A8AB5<5 AG8A;5=8O. !E5<C M;5:B@8G5A:CN DC=:F8>=0;L=CN ?@54AB028BL 2 
1078A5 �C;O. 

2 �>AB@>8BL 8 >?8A0BL @01>BC B@5E@07@O4=>3> ?0@0 D07=>3> @538AB@0 ?0@0;;5;L=>3> 
459AB28O. 

�0@80=B 28 

1 �>AB@>8BL :><18=0F8>==CN AE5<C A >4=8< 2KE>4><, 5A;8 F(x4x3x2x1)=1 ?@8 
A;54CNI8E =01>@0E ?5@5<5==KE 210,310,110,1010,1410,1110,1510,410,010, ?@54AB02;5==KE 
2 42>8G=>9 A8AB5<5 AG8A;5=8O. !E5<C M;5:B@8G5A:CN DC=:F8>=0;L=CN ?@54AB028BL 
2 1078A5 �C;O. 

2 �>AB@>8BL 8 >?8A0BL @01>BC 45<C;LB8?;5:A>@0 «1 2 4». 

�0@80=B 29 

1 �>AB@>8BL :><18=0F8>==CN AE5<C A >4=8< 2KE>4><, 5A;8 F(x4x3x2x1)=1 ?@8 
A;54CNI8E =01>@0E ?5@5<5==KE 810,710,910,1310,1110,1510,010, ?@54AB02;5==KE 2 
42>8G=>9 A8AB5<5 AG8A;5=8O. !E5<C M;5:B@8G5A:CN DC=:F8>=0;L=CN ?@54AB028BL 2 
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1078A5 �C;O. 

2 �>AB@>8BL 8 >?8A0BL @01>BC H8D@0B>@0 =0 G5BK@5 2KE>40. 

�0@80=B 30 

1 �>AB@>8BL :><18=0F8>==CN AE5<C A >4=8< 2KE>4><, 5A;8 F(x4x3x2x1)=1 ?@8 
A;54CNI8E =01>@0E ?5@5<5==KE 410,310,110,1010,1410,1110,1510,210,010, ?@54AB02;5==KE 
2 42>8G=>9 A8AB5<5 AG8A;5=8O. !E5<C M;5:B@8G5A:CN DC=:F8>=0;L=CN ?@54AB028BL 
2 1078A5 �C;O. 

2 �>AB@>8BL 8 >?8A0BL @01>BC 45H8D@0B>@0 =0 B@8 2E>40. 

4.2.3. �@8B5@88 >F5=:8 

«�B;8G=>» - >1CG0NI89AO 2K?>;=8; @01>BC 157 >H81>:, 4>?CAB8; =5 1>;55 >4=>3> 

=54>G5B0. 

«%>@>H>» - >1CG0NI89AO 2K?>;=8; @01>BC ?>;=>ABLN, => 4>?CAB8; 2 =59 =5 1>;55 

>4=>9 =53@C1>9 >H81:8 8 >4=>3> =54>G5B0 8;8 =5 1>;55 42CE =54>G5B>2. 

«#4>2;5B2>@8B5;L=>» - >1CG0NI89AO 2K?>;=8; =5 <5=55 ?>;>28=K @01>BK 8;8 

4>?CAB8; =5 1>;55 42CE 3@C1KE >H81>:, 8;8 =5 1>;55 >4=>9 3@C1>9 8 >4=>9 =53@C1>9 

>H81:8 8 >4=>3> =54>G5B0, 8;8 =5 1>;55 42CE-B@5E =53@C1KE >H81>:, 8;8 >4=>9 =53@C1>9 

>H81:8 8 B@5E =54>G5B>2. 

«�5C4>2;5B2>@8B5;L=>» - >1CG0NI89AO 4>?CAB8; G8A;> >H81>: 8 =54>G5B>2 

?@52>AE>4OI55 =>@<C, ?@8 :>B>@>9 <>65B 1KBL 2KAB02;5=0 >F5=:0 «#4>2;5B2>@8B5;L=>» 

8;8, 5A;8 ?@028;L=> 2K?>;=8; <5=55 ?>;>28=K @01>BK. 

�=AB@C:F8O ?> 2K?>;=5=8N @01>BK: 

4.3. �"% 4;S B5:Cщ53> :>=B@>;S ?> B5<0< 3.1. «�;0AA8D8:0F8S Q;5<5=B>2 8 

C7;>2 2OG8A;8B5;P=>9 B5E=8:8», 3.2. «&8?>2O5 :><18=0F8>==O5 C7;O», 3.3 

«&8?>2O5 C7;O A ?0<SBPR», 4.1 «�@8D<5B8:>-;>38G5A:85 CAB@>9AB20 (��') 
?@>F5AA>@>2» 8 4.3 «�0?><8=0Rщ85 CAB@>9AB20». 

�@>872>48BAO >F5=:0 7=0=89 8 C<5=89 0BB5ABC5<KE: 
#1 �>;L7>20BLAO 2KG8A;8B5;L=>9 B5E=8:>9 8 ?5@8D5@89=K<8 CAB@>9AB20<8; 

#2 �;045BL ?0:5B0<8 ?@>3@0<< 2 ?@>D5AA8>=0;L=>9 45OB5;L=>AB8; 

�3 "8?>2K5 C7;K 8 CAB@>9AB20 2KG8A;8B5;L=>9 B5E=8:8. 

4.3.1.  'A;>28S 0BB5AB0F88  
�BB5AB0F8O ?@>2>48BAO 2 D>@<5 M:A?5@B=>9 >F5=:8 2K?>;=5=8O 8 70I8BK 

;01>@0B>@=KE @01>B (� №1 - � №15). 

4.3.2.  %B@C:BC@0 >F5=>G=>3> A@54AB20 
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�=AB@C:F8O ?> 2K?>;=5=8N ;01>@0B>@=KE @01>B, 8=48284C0;L=K5 7040=8O 8 

:>=B@>;L=K5 2>?@>AK ?@82545=K 2 <5B>48G5A:8E C:070=8OE ?> 2K?>;=5=8N 

;01>@0B>@=KE @01>B. 

4.3.3.  �@8B5@88 >F5=:8 

«�B;8G=>» - >1CG0NI89AO 2K?>;=8; ;01>@0B>@=CN @01>BC 157 >H81>:, 4>?CAB8; 

=5 1>;55 >4=>3> =54>G5B0, >B25B8; 25@=> =0 :>=B@>;L=K5 2>?@>AK. 

«%>@>H>» - >1CG0NI89AO 2K?>;=8; ;01>@0B>@=CN @01>BC ?>;=>ABLN, => 4>?CAB8; 

2 =59 =5 1>;55 >4=>9 =53@C1>9 >H81:8 8 >4=>3> =54>G5B0 8;8 =5 1>;55 42CE =54>G5B>2, 

>B25B8; 25@=> =0 :>=B@>;L=K5 2>?@>AK. 

«#4>2;5B2>@8B5;L=>» - >1CG0NI89AO 2K?>;=8; =5 <5=55 ?>;>28=K ;01>@0B>@=>9 

@01>BK 8;8 4>?CAB8; =5 1>;55 42CE 3@C1KE >H81>:, 8;8 =5 1>;55 >4=>9 3@C1>9 8 >4=>9 

=53@C1>9 >H81:8 8 >4=>3> =54>G5B0, 8;8 =5 1>;55 42CE-B@5E =53@C1KE >H81>:, 8;8 >4=>9 

=53@C1>9 >H81:8 8 B@5E =54>G5B>2, >B25B8; =0 1>;LHCN G0ABL :>=B@>;L=KE 2>?@>A>2. 

«�5C4>2;5B2>@8B5;L=>» - >1CG0NI89AO 4>?CAB8; G8A;> >H81>: 8 =54>G5B>2 

?@52>AE>4OI55 =>@<C, ?@8 :>B>@>9 <>65B 1KBL 2KAB02;5=0 >F5=:0 «#4>2;5B2>@8B5;L=>» 

8;8, 5A;8 ?@028;L=> 2K?>;=8; <5=55 ?>;>28=K @01>BK. 

4.4. �"% 4;S B5:Cщ53> :>=B@>;S ?> B5<0< 6.1. «%B@C:BC@0 <8:@>?@>F5AA>@0» 
8 7.1. «%B@C:BC@0 ?@>3@0<<=>3> >15A?5G5=8S <8:@>?@>F5AA>@=>9 A8AB5<O». 

�@>872>48BAO >F5=:0 7=0=89 8 C<5=89 0BB5ABC5<KE: 
#1 �>;L7>20BLAO 2KG8A;8B5;L=>9 B5E=8:>9 8 ?5@8D5@89=K<8 CAB@>9AB20<8; 

#2 �;045BL ?0:5B0<8 ?@>3@0<< 2 ?@>D5AA8>=0;L=>9 45OB5;L=>AB8; 

�2 �A=>2K ?@>3@0<<8@>20=8O; 

�3 "8?>2K5 C7;K 8 CAB@>9AB20 2KG8A;8B5;L=>9 B5E=8:8. 

4.4.1.  'A;>28S 0BB5AB0F88  
�BB5AB0F8O ?@>2>48BAO 2 D>@<5 M:A?5@B=>9 >F5=:8 2K?>;=5=8O 8 70I8BK 

;01>@0B>@=KE @01>B (� №16 - � №19). 

4.4.2.  %B@C:BC@0 >F5=>G=>3> A@54AB20 
�=AB@C:F8O ?> 2K?>;=5=8N ;01>@0B>@=KE @01>B, 8=48284C0;L=K5 7040=8O 8 

:>=B@>;L=K5 2>?@>AK ?@82545=K 2 <5B>48G5A:8E C:070=8OE ?> 2K?>;=5=8N 

;01>@0B>@=KE @01>B. 

4.4.3.  �@8B5@88 >F5=:8 

«�B;8G=>» - >1CG0NI89AO 2K?>;=8; ;01>@0B>@=CN @01>BC 157 >H81>:, 4>?CAB8; 

=5 1>;55 >4=>3> =54>G5B0, >B25B8; 25@=> =0 :>=B@>;L=K5 2>?@>AK. 
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«%>@>H>» - >1CG0NI89AO 2K?>;=8; ;01>@0B>@=CN @01>BC ?>;=>ABLN, => 4>?CAB8; 

2 =59 =5 1>;55 >4=>9 =53@C1>9 >H81:8 8 >4=>3> =54>G5B0 8;8 =5 1>;55 42CE =54>G5B>2, 

>B25B8; 25@=> =0 :>=B@>;L=K5 2>?@>AK. 

«#4>2;5B2>@8B5;L=>» - >1CG0NI89AO 2K?>;=8; =5 <5=55 ?>;>28=K ;01>@0B>@=>9 

@01>BK 8;8 4>?CAB8; =5 1>;55 42CE 3@C1KE >H81>:, 8;8 =5 1>;55 >4=>9 3@C1>9 8 >4=>9 

=53@C1>9 >H81:8 8 >4=>3> =54>G5B0, 8;8 =5 1>;55 42CE-B@5E =53@C1KE >H81>:, 8;8 >4=>9 

=53@C1>9 >H81:8 8 B@5E =54>G5B>2, >B25B8; =0 1>;LHCN G0ABL :>=B@>;L=KE 2>?@>A>2. 

«�5C4>2;5B2>@8B5;L=>» - >1CG0NI89AO 4>?CAB8; G8A;> >H81>: 8 =54>G5B>2 

?@52>AE>4OI55 =>@<C, ?@8 :>B>@>9 <>65B 1KBL 2KAB02;5=0 >F5=:0 «#4>2;5B2>@8B5;L=>» 

8;8, 5A;8 ?@028;L=> 2K?>;=8; <5=55 ?>;>28=K @01>BK. 

4.5. �"% 4;S B5:Cщ53> :>=B@>;S ?> B5<5 7.1. «%B@C:BC@0 ?@>3@0<<=>3> 
>15A?5G5=8S <8:@>?@>F5AA>@=>9 A8AB5<O». 

�@>872>48BAO >F5=:0 7=0=89 8 C<5=89 0BB5ABC5<KE: 

�2 �A=>2K ?@>3@0<<8@>20=8O. 

4.5.1.  'A;>28S 0BB5AB0F88  
�BB5AB0F8O ?@>2>48BAO 2 D>@<5 :>=B@>;L=>9 @01>BK (30 20@80=B>2) ?> 

7025@H5=8N >A2>5=8O CG51=>3> <0B5@80;0 B5<0 7.1 «!B@C:BC@0 ?@>3@0<<=>3> 

>15A?5G5=8O <8:@>?@>F5AA>@=>9 A8AB5<K», : :>=B@>;L=>9 @01>B5 4>?CA:0NBAO 2A5 

>1CG0NI85AO. 

4.5.2.  %B@C:BC@0 >F5=>G=>3> A@54AB20 
�=AB@C:F8O ?> 2K?>;=5=8N @01>BK: 

 07@01>B0BL ;8=59=CN ?@>3@0<<C =0 O7K:5 �AA5<1;5@0 �� � 580 4;O =0E>645=8O 

7=0G5=8O DC=:F88 8 >?@545;8BL 2@5<O, 70B@0G8205<>5 =0 2K?>;=5=85 ?@>3@0<<K 

(A>AB028BL 0;3>@8B<, >?@545;8BL >1;0AB8 @07<5I5=8O ?@>3@0<<K 8 40==KE, =0?8A0BL 

?@>3@0<<C 2 <=5<>=8G5A:8E :>40E A :><<5=B0@8O<8). 

�0@80=BK 7040=89: 
№ $C=:F8O № $C=:F8O 

1 
 

16 
 

2  17 
 

3 
 

18 
 

4 
 

19 
 

5 
 

20 
 



  
 

14 

 

6 
 

21 
 

7 
 

22 
 

8 
 

23 
 

9 
 

24 
 

10 
 

25 
 

11 
 

26 
 

12 
 

27 
 

13 
 

28 
 

14 
 

29 
 

15 
 

30 
 

 

���: 0100H + № ?> 6C@=0;C (H) 

���: 0200H + № ?> 6C@=0;C (H) 

�040==0O B0:B>20O G0AB>B0 @01>BK 35=5@0B>@0: fген = 5 ��F. 

4.5.3. �@8B5@88 >F5=:8 

«�B;8G=>» - >1CG0NI89AO 2K?>;=8; @01>BC 157 >H81>:, 4>?CAB8; =5 1>;55 >4=>3> 

=54>G5B0. 

«%>@>H>» - >1CG0NI89AO 2K?>;=8; @01>BC ?>;=>ABLN, => 4>?CAB8; 2 =59 =5 1>;55 

>4=>9 =53@C1>9 >H81:8 8 >4=>3> =54>G5B0 8;8 =5 1>;55 42CE =54>G5B>2. 

«#4>2;5B2>@8B5;L=>» - >1CG0NI89AO 2K?>;=8; =5 <5=55 ?>;>28=K @01>BK 8;8 

4>?CAB8; =5 1>;55 42CE 3@C1KE >H81>:, 8;8 =5 1>;55 >4=>9 3@C1>9 8 >4=>9 =53@C1>9 

>H81:8 8 >4=>3> =54>G5B0, 8;8 =5 1>;55 42CE-B@5E =53@C1KE >H81>:, 8;8 >4=>9 =53@C1>9 

>H81:8 8 B@5E =54>G5B>2. 

«�5C4>2;5B2>@8B5;L=>» - >1CG0NI89AO 4>?CAB8; G8A;> >H81>: 8 =54>G5B>2 

?@52>AE>4OI55 =>@<C, ?@8 :>B>@>9 <>65B 1KBL 2KAB02;5=0 >F5=:0 «#4>2;5B2>@8B5;L=>» 

8;8, 5A;8 ?@028;L=> 2K?>;=8; <5=55 ?>;>28=K @01>BK. 

5. �" #���& �"!&$"�0!"-"*�!"+!/) %$��%&� ��/ 
#$" ��'&"+!"� �&&�%&�*�� 

5.1.  !07=0G5=85 
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��! ?@54=07=0G5=> 4;O ?@><56CB>G=>9 0BB5AB0F88 ?> CG51=>9 48AF8?;8=5 ��.06 

«�KG8A;8B5;L=0O B5E=8:0» 8 >F5=:8 7=0=89 8 C<5=89 0BB5ABC5<KE: 

#1 �>;L7>20BLAO 2KG8A;8B5;L=>9 B5E=8:>9 8 ?5@8D5@89=K<8 CAB@>9AB20<8; 

#2 �;045BL ?0:5B0<8 ?@>3@0<< 2 ?@>D5AA8>=0;L=>9 45OB5;L=>AB8; 

�1 �A=>2=K5 A2545=8O >1 M;5:B@>==>-2KG8A;8B5;L=>9 B5E=8:5; 

�3 "8?>2K5 C7;K 8 CAB@>9AB20 2KG8A;8B5;L=>9 B5E=8:8. 

5.2.  'A;>28S 0BB5AB0F88  
�@><56CB>G=0O 0BB5AB0F8O ?@>2>48BAO 2 D>@<5 48DD5@5=F8@>20==>3> 70G5B0 2 

G5B2ё@B>< A5<5AB@5. �F5=:0 48DD5@5=F8@>20==>3> 70GёB0 ?@54AB02;O5B A>1>9 A@54=55 

0@8D<5B8G5A:>5 >F5=>: >1CG0NI53>AO 70 2K?>;=5=85 :>=B@>;L=>9 @01>BK, ?@0:B8G5A:8E 

8 ;01>@0B>@=KE @01>B. #A;>285< 2KAB02;5=8O >F5=:8 48DD5@5=F8@>20==>3> 70G5B0 

O2;O5BAO ?>;>68B5;L=K9 @57C;LB0B 2K?>;=5=8O :>=B@>;L=>9 @01>BK, 2K?>;=5=85 

;01>@0B>@=KE 8 ?@0:B8G5A:8E @01>B 70 25AL :C@A >1CG5=8O. 

5.3  %B@C:BC@0 >F5=>G=>3> A@54AB20 
�=AB@C:F88 ?> 2K?>;=5=8N ?@0:B8G5A:8E 8 ;01>@0B>@=KE @01>B 8 :>=B@>;L=K5 

2>?@>AK ?@82545=K 2 <5B>48G5A:8E C:070=8OE ?> 2K?>;=5=8N @01>B. 

5.4.  �@8B5@88 >F5=:8 

«�B;8G=>» - AB028BAO ?@8 CA;>288 2K?>;=5=8O 2A5E ?@0:B8G5A:8E 8 ;01>@0B>@=KE 
@01>B A> A@54=8< 10;;>< =5 <5=55 4,8. 

«%>@>H>» - AB028BAO ?@8 CA;>288 2K?>;=5=8O 2A5E ?@0:B8G5A:8E 8 ;01>@0B>@=KE 

@01>B A> A@54=8< 10;;>< =5 <5=55 3,8. 

«#4>2;5B2>@8B5;L=>» - AB028BAO ?@8 CA;>288 2K?>;=5=8O ?@0:B8G5A:8E 8 

;01>@0B>@=KE @01>B A> A@54=8< 10;;>< =5 <5=55 3,0. 

«�5C4>2;5B2>@8B5;L=>» - AB028BAO ?@8 CA;>288 2K?>;=5=8O ?@0:B8G5A:8E 8 

;01>@0B>@=KE @01>B A> A@54=8< 10;;>< <5=55 3,0. 

6. �" #���& �"!&$"�0!"-"*�!"+!/) %$��%&� ��/ 

#$" ��'&"+!"� �&&�%&�*�� 

6.1.  !07=0G5=85 
��! ?@54=07=0G5=> 4;O ?@><56CB>G=>9 0BB5AB0F88 ?> CG51=>9 48AF8?;8=5    

��.06 «�KG8A;8B5;L=0O B5E=8:0» 8 >F5=:8 7=0=89 8 C<5=89 0BB5ABC5<KE: 

�1 �A=>2=K5 A2545=8O >1 M;5:B@>==>-2KG8A;8B5;L=>9 B5E=8:5; 

�2 �A=>2K ?@>3@0<<8@>20=8O; 

�3 "8?>2K5 C7;K 8 CAB@>9AB20 2KG8A;8B5;L=>9 B5E=8:8. 

6.2.  'A;>28S 0BB5AB0F88  
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�@><56CB>G=0O 0BB5AB0F8O 2 ?OB>< A5<5AB@5 ?@>2>48BAO 2 D>@<5 CAB=>3> M:70<5=0 

?> 7025@H5=8N >A2>5=8O 2A5E B5< CG51=>9 48AF8?;8=K, 70?;0=8@>20==KE =0 4 8 5 

A5<5AB@, ?@8 ?>;>68B5;L=KE @57C;LB0B0E ?@><56CB>G=>9 0BB5AB0F88 2 4 A5<5AB@5 

(48DD5@5=F8@>20==K9 70GёB) 8 ?>;>68B5;L=KE @57C;LB0B0E B5:CI53> :>=B@>;O 2> 2B>@>< 

A5<5AB@5. #A;>285< 4>?CA:0 : M:70<5=C O2;O5BAO 2K?>;=5=85 ;01>@0B>@=KE @01>B        
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2 )0@0:B5@8AB8:0. #>3@5H=>AB8. �;0AA8D8:0F8O ?>3@5H=>AB59. 
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