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КD4F>B9 DG>B6B8EF6B CB M>EC?G4F4F88 

#�$���.ЧА&��� '#$А���!�/ A5@88 #� 
 

1. �47A4G9A89. 
  #5@5:;RG0B5;8 C?@02;5=8S A5@88 #� ?@54=07=0G5=O 4;S :><<CB0F88 Q;5:B@8G5A:8E F5?59 C?@02;5=8S =0?@S65=85< 4> 440� 
?>AB>S==>3> B>:0 8 4> 660� ?5@5<5==>3> B>:0 G0AB>B>9 50�F, 8 ?@8<5=SRBAS 4;S :><?;5:B0F88 ?0=5;59, ?C;PB>2, ?>AB>2 8 H:0D>2 
C?@02;5=8S 2 AB0F8>=0@=OE CAB0=>2:0E. 
 

2. %FDG>FGD4 GE?B6AB7B B5B7A4G9A8я @B89?8. 
 

 

1. 'A;>2=>5 >1>7=0G5=85 ?5@5:;RG0B5;S: �Е. 

2. 'A;>2=>5 >1>7=0G5=85 ?> B8?C ?@82>40: 01 - @C:>SB:0 =0 420 ?>;>65=8S (?>4 C3;><) IP40; 02 - @C:>SB:0 =0 420 ?>;>65=8S (25@B8:0;P=>)  
    IP40; 03 - @C:>SB:0 =0 B@8 ?>;>65=8S IP40; 06 - @C:>SB:0 =0 420 ?>;>65=8S (?>4 C3;><) IP54; 07 - @C:>SB:0 =0 420 ?>;>65=8S  
    (25@B8:0;P=>) IP54; 08 - @C:>SB:0 =0 B@8 ?>;>65=8S IP54; 17 - 2AB@>5==O9 F8;8=4@8G5A:89 70<>: =0 420 ?>;>65=8S (:;RG =5  
    2O=8<05BAS) IP40; 18 - 2AB@>5==O9 F8;8=4@8G5A:89 70<>: =0 B@8 ?>;>65=8S (:;RG 2O=8<05BAS) IP40; 19 - 2AB@>5==O9 F8;8=4@8G5A:89  
    70<>: =0 420 ?>;>65=8S (:;RG =5 2O=8<05BAS) IP40 :>=B0:B=O9 Q;5<5=B 35@<5B878@>20=; 20 - 2AB@>5==O9 F8;8=4@8G5A:89 70<>: =0 420  
    ?>;>65=8S (:;RG 2O=8<05BAS) IP40; 21 - 2AB@>5==O9 F8;8=4@8G5A:89 70<>: =0 420 ?>;>65=8S (:;RG =5 2O=8<05BAS) IP40  
    (0=B8281@0F8>==>5 :>;PF>); 22 - 2AB@>5==O9 F8;8=4@8G5A:89 70<>: =0 420 ?>;>65=8S (:;RG 2O=8<05BAS) IP40 (0=B8281@0F8>==>5  
    :>;PF>). 
3. 'A;>2=>5 >1>7=0G5=85 8A?>;=5=8S ?> :>;8G5AB2C :>=B0:B=OE 3@C??:  
    1 - >B 1 4> 2 HB.; 2 - >B 2 4> 4 HB.; 0 - B>;:0B5;P («?@82>4») 157 1;>:>2 :>=B0:B>2. 
4. 'A;>2=>5 >1>7=0G5=85 8A?>;=5=8S :>=B0:B=OE 3@C??: 1; 2; 3. &01;8F0 3. 
 

3. &9EA8G9E>89 E4D4>F9D8EF8>8. 

3.1. "A=>2=O5 B5E=8G5A:85 E0@0:B5@8AB8:8 ?5@5:;RG0B5;S ?@82545=O 2 &01;8F5 1-3. 

3.2. "1I89 284, 3010@8B=O5 @07<5@O ?5@5:;RG0B5;S ?@82545=O =0 $8AC=:5 1. 
3.3. #@8=F8?80;P=O5 Q;5:B@8G5A:85 AE5<O ?5@5:;RG0B5;S ?@82545=O 2 &01;8F5 4. 
 

&01;8F0 1. &5E=8G5A:85 E0@0:B5@8AB8:8 ?5@5:;RG0B5;59. 
!08<5=>20=85 ?0@0<5B@>2 �=0G5=85 ?0@0<5B@>2 

!><8=0;P=>5 =0?@S65=85 87>;SF88, � 660 

!><8=0;P=>5 @01>G55 =0?@S65=85 ?5@5<5==>3> B>:0 G0AB>B>9 50/60 �F, � 660 

!><8=0;P=>5 @01>G55 =0?@S65=85 ?>AB>S==>3> B>:0, � 440 

!><8=0;P=O9 B5?;>2>9 B>:, А 10 

 8=8<0;P=>5 @01>G55 =0?@S65=85, � 12 

 8=8<0;P=O9 @01>G89 B>:, А 0,01 

-;5:B@8G5A:85 ?0@0<5B@O A>3;0A=> :0B53>@8S< @07<5I5=8S &01;8F0 2 
'A8;85 C?@02;5=8S, =5 1>;55 ! 10 

Ч0AB>B0 2:;RG5=89 2 G0A 1 200 

"B=>A8B5;P=0S ?@>4>;68B5;P=>ABP 2:;RG5=89 (#�), % 40-60 

 5E0=8G5A:0S 87=>A>AB>9:>ABP 2O:;RG0B5;59, F8:;>2: A @C:>SB:>9  1 600 000 

A 70<:><  1 000 000 

�><<CB0F8>==0S 87=>A>AB>9:>ABP, F8:;>2 A @C:>SB:>9  1 000 000 

A 70<:><  100 000 

%B5?5=P 70I8BO A> AB>@>=O C?@02;SRI53> Q;5<5=B0: #�01-#�03, #�17-#�22 IP40 

%B5?5=P 70I8BO A> AB>@>=O C?@02;SRI53> Q;5<5=B0: #�06-#�08 IP54 

%B5?5=P 70I8BO A> AB>@>=O :>=B0:B=>3> Q;5<5=B0 IP20 

�80<5B@ <>=B06=>3> >B25@AB8S, << 30.0 

%5G5=85 ?@8A>548=S5<OE ?@>2>4>2, <<², =5 1>;55 1.0-2,5 

$07<5@ @57P1O 28=B0, <<  4 
�@CBSI89 <><5=B ?@8 70BS3820=88 28=B0, !< 1,18 

 

&01;8F0 2. -;5:B@8G5A:85 ?0@0<5B@O A>3;0A=> :0B53>@8S< @07<5I5=8S. 

$>4 B>:0 8 :0B53>@8S 
?@8<5=5=8S 

!><8=0;P=>5 @01>G55 
=0?@S65=85, � 

�84 :><<CB0F88 8 E0@0:B5@8AB8:8 =03@C7:8 

�:;RG5=85 ?@8  
cos (φ)=0,7 

"B:;RG5=85 ?@8  
cos (φ)=0,47 

�:;RG5=85 8 >B:;RG5=85 ?@8 (), <A 
10 50 

&>: =03@C7:8, А 
#5@5<5==O9 А%-11 

110 60 6 

- 
220 35 3,5 

380 15 1,5 

660 10 1 

&>: =03@C7:8, А 
#>AB>S==O9 D%-11 

12;24 

- 

4 2 

48 2,5-1 1 

110 0,5 0,4 

220 0,3 0,25 

440 - 0,16 

 

�Е - ХХ Х  8EC Х  

1  2 3   4  
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&01;8F0 3. &8? 8 8A?>;=5=85 :>=B0:B=OE 3@C?? ?5@5:;RG0B5;59. 
!08<5=>20=85 &8? ?@82>40 &8? :>=B0:B>2 %B5?5=P 

70I8BO IP  >45;P �A?>;=5=85 

#�-011 
8A?.1 

 

$C:>SB:0 2 ?>;>65=8S 27 

IP40 

8A?.2 17+1@ 

#�-012 

8A?.1 
-45° - +45° 

47 
8A?.2 37+1@ 
8A?.3 27+2@ 

#�-021 
8A?.1 

 

$C:>SB:0 2 ?>;>65=8S 27 

IP40 

8A?.2 17+1@ 

#�-022 

8A?.1 
- 0° +90° 

47 
8A?.2 37+1@ 
8A?.3 27+2@ 

#�-031 8A?.1 

 

$C:>SB:0 3 ?>;>65=8S 27 
IP40 

#�-032 8A?.1 -45° 0° +45° 47 

#�-061 
8A?.1 

 

$C:>SB:0 2 ?>;>65=8S 27 

IP54 

8A?.2 17+1@ 

#�-062 

8A?.1 
-45° - +45° 

47 
8A?.2 37+1@ 
8A?.3 27+2@ 

#�-071 
8A?.1 

 

$C:>SB:0 2 ?>;>65=8S 27 

IP54 

8A?.2 17+1@ 

#�-072 

8A?.1 
- 0° +90° 

47 
8A?.2 37+1@ 
8A?.3 27+2@ 

#�-081 8A?.1 

 

$C:>SB:0 3 ?>;>65=8S 27 
IP54 

#�-082 8A?.1 -45° 0° +45° 47 

#�-171 
8A?.1 

 

�0<>: A :;RG>< (2 ?>;>6. «2:;» =5 2O=8<05BAS)  
2 ?>;>65=8S 

27 

IP40 

8A?.2 17+1@ 

#�-172 

8A?.1 
- 0° +90° 

47 
8A?.2 37+1@ 
8A?.3 27+2@ 

#�-181 8A?.1 

 

�0<>: A :;RG>< (2 ?>;>6. «2:;» 2O=8<05BAS)  
3 ?>;>65=8S 27 

IP40 

#�-182 8A?.1 -45° 0° +45° 47 

#�-191 

8A?.1 

 

�0<>: A :;RG>< (2 ?>;>6. «2:;» =5 2O=8<05BAS)  
2 ?>;>65=8S 27 

IP40 

8A?.2 - 0° +90° 17+1@ 

#�-201 
8A?.1 

 

�0<>: A :;RG>< (2 ?>;>6. «2:;» 2O=8<05BAS) 
2 ?>;>65=8S 

27 

IP40 

8A?.2 17+1@ 

#�-202 

8A?.1 
- 0° +90° 

47 
8A?.2 37+1@ 
8A?.3 27+2@ 

#�-211 
8A?.1 

 

�0<>: A :;RG>< (2 ?>;>6. «2:;» =5 2O=8<05BAS)  
2 ?>;>65=8S 

27 

IP40 

8A?.2 17+1@ 

#�-212 

8A?.1 
- 0° +90° 

47 
8A?.2 37+1@ 
8A?.3 27+2@ 

#�-221 
8A?.1 

 

�0<>: A :;RG>< (2 ?>;>6. «2:;» 2O=8<05BAS) 
2 ?>;>65=8S 

27 

IP40 

8A?.2 17+1@ 

#�-222 

8A?.1 
- 0° +90° 

47 
8A?.2 37+1@ 
8A?.3 27+2@ 

 

  

#�-011; #�-021; #�-031; #�-061; #�-071; #�-081 #�-012; #�-022; #�-032; #�-062; #�-072; #�-082 
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#�-171; #�-181; #�-191; #�-201; #�-211; #�-221 #�-172; #�-182; #�-202; #�-212; #�-222 

$8AC=>: 1. �010@8B=O5 8 CAB0=>2>G=O5 @07<5@O ?5@5:;RG0B5;59 
 

&01;8F0 4. #@8=F8?80;P=O5 :><<CB0F8>==O5 AE5<O ?5@5:;RG0B5;59 ?> 8A?>;=5=8S< :>=B0:B=OE 3@C?? 

�A?>;=5=85 %E5<0 @01>BO :>=B0:B>2 �>;8G5AB2> :>=B0:B>2 
70<O:0RI8E @07<O:0RI8E 

1 

 

2 - 

4 - 

2 

 

1 1 

3 1 

3 

 

2 2 

 

4. 'E?B68я M>EC?G4F4F88. 

4.1. !><8=0;P=O5 7=0G5=8S :;8<0B8G5A:8E D0:B>@>2 ?> �"%& 15543.1 89 8 �"%& 15150 69, B5<?5@0BC@0 >:@C60RI59 A@54O >B -40°% 4> 
+40°%, >B=>A8B5;P=0S 2;06=>ABP 2>74CE0 =5 1>;55 90% ?@8 B5<?5@0BC@5 +20°%, 2OA>B0 =04 C@>2=5< <>@S =5 1>;55 4300<. #5@5:;RG0B5;8 
A> AB5?5=PR 70I8BO C?@02;SRI53> Q;5<5=B0 IP40 4>?CA:05BAS CAB0=02;820BP 2 <5AB0E, 70I8Iё==OE >B ?>?040=8S ?O;8, 1@O73 2>4O, 
Q<C;PA88 8 <0A;0; ?5@5:;RG0B5;8 A> AB5?5=PR 70I8BO IP54 4>?CA:05BAS CAB0=02;820BP 2 <5AB0E, =5 70I8I5==OE >B ?>?040=8S ?O;8, 
1@O73 2>4O, Q<C;PA88 8 <0A;0. 
4.2. �81@0F8>==O5 =03@C7:8 - G0AB>B0 60�F ?@8 CA:>@5=88 2g.  =>3>:@0B=O5 C40@O ?@8 CA:>@5=88 8g (4;S 281@>C40@>AB>9:8E 
2O:;RG0B5;59 #� 21&#� 22 - 4;8B5;P=>ABP 8<?C;PA0 2-15ms).  
4.3. %5G5=85 ?@>2>4>2 8 CA8;85 70BS6:8 A>3;0A=> &01;8F5 1. 
4.4.  5AB> CAB0=>2:8 - 3>@87>=B0;P=0S ?;>A:>ABP =0 7075<;5==OE <5B0;;8G5A:8E 8;8 87>;SF8>==OE ?0=5;SE B>;I8=>9 1-6 <<. $01>G55 
?>;>65=85 ?5@5:;RG0B5;S ?@8 Q:A?;C0B0F88 - ;R1>5.  
4.5.  >=B06, ?>4:;RG5=85 8 ?CA: 2 Q:A?;C0B0F8R 4>;6=O >ACI5AB2;SBPAS B>;P:> :20;8D8F8@>20==O< Q;5:B@>B5E=8G5A:8< ?5@A>=0;><.  
4.6. #5@5:;RG0B5;P <>=B8@C5BAS 2 <5AB0E, 2 :>B>@OE =5 >1@07C5BAS :>=45=A0B: AB0F8>=0@=>< >1>@C4>20=88 (H:0D0E, @0A?@545;8B5;P=OE 
CAB@>9AB20E), 1OB>2OE =03@520B5;P=OE ?@81>@0E. 
4.7. #@8 <>=B065 ?5@5:;RG0B5;S =5>1E>48<>: 

• ?@>25@8BP A>>B25BAB285 8A?>;=5=8S ?5@5:;RG0B5;S ?@54=07=0G5==><C : CAB0=>2:5; 
• ?@>8725AB8 2=5H=89 >A<>B@ 8 C1548BPAS 2 >BACBAB288 <5E0=8G5A:8E ?>2@5645=89 8745;8S. 

4.8. #5@54 2:;RG5=85< ?@>25@8BP: 
• ?@028;P=>ABP <>=B060 Q;5:B@8G5A:8E F5?59;  
• 70BS6:C 2A5E 28=B>2. 

 

5. &D95B64A8я 597BC4EABEF8. 
5.1. �A5 >?5@0F88 ?> B5E=8G5A:><C >1A;C6820=8R, ?@>872>48BP B>;P:> ?@8 A=SB>< =0?@S65=88 8 A>3;0A=> «#@028;0< B5E=8:8 
157>?0A=>AB8 8 B5E=8G5A:>9 Q:A?;C0B0F88 Q;5:B@>CAB0=>2>: ?>B@518B5;59». �;0AA 70I8BO ?5@5:;RG0B5;S 0 ?> �"%& 12.2.007.0. 
5.2. #5@5:;RG0B5;8, 8<5RI85 2=5H=85 <5E0=8G5A:85 ?>2@5645=8S, Q:A?;C0B8@>20BP 70?@5I5=>. 
5.3. #@8 >1OG=OE CA;>28SE Q:A?;C0B0F88 ?5@5:;RG0B5;59 4>AB0B>G=> 1 @07 2 <5ASF ?@>2>48BP 8E 2=5H=89 >A<>B@, =5 4>?CA:0BP 
A:>?;5=8S 2;038 8 <0A;0 =0 G0ABSE 8745;89, ?5@8>48G5A:8 ?@>B8@0BP 8 >G8I0BP 8E. !5 @565 1 @070 2 H5ABP <5ASF52 C 
?5@5:;RG0B5;S, @01>B0RI53> 2 F5?SE A ?>AB>S==O< B>:><, <5=S9B5 ?>;S@=>ABP 2O2>4>2. %>?@>B82;5=85 87>;SF88 ?5@5:;RG0B5;S 
?@>25@S9B5 =5 @565 1 @070 2 3>4. 
5.4. #>4BS3820BP 7068<=O5 28=BO 402;5=88 :>B>@OE >A;015205B 2A;54AB285 F8:;8G5A:8E 87<5=5=89 B5<?5@0BC@O >:@C60RI59 A@54O 8 
B5:CG5AB8 <0B5@80;0 7068<05<OE ?@>2>4=8:>2. 
 

6. 'E?B68я FD4AECBDF8DB6>8 8 ED4A9A8я. 
6.1. &@0=A?>@B8@>20=85 8 E@0=5=85 8745;8S 4>;6=> A>>B25BAB2>20BP �"%& 23216-78 8 �"%& 15150-69. 

6.2. &@0=A?>@B8@>20=85 8745;8S 4>?CA:05BAS ;R1O< 284>< :@OB>3> B@0=A?>@B0, >15A?5G820RI8< ?@54>E@0=5=85 C?0:>20==OE 8745;89 >B 
<5E0=8G5A:8E ?>2@5645=89, 703@S7=5=8S 8 ?>?040=8S 2;038. 
6.3. Х@0=5=85 8745;8S >ACI5AB2;S5BAS 2 C?0:>2:5 873>B>28B5;S 2 70:@OB>< ?><5I5=88 A 5AB5AB25==>9 25=B8;SF859 ?@8 B5<?5@0BC@5  
=5 =865 +5°%, >B=>A8B5;P=0S 2;06=>ABP 2>74CE0 80% 8 >BACBAB288 2 =ё< :8A;>B=OE 8;8 4@C38E ?0@>2, 2@54=> 459AB2CRI8E =0 <0B5@80;O 
8745;8S 8 C?0:>2:C. $57:85 :>;510=8S B5<?5@0BC@O 8 2;06=>AB8, 2O7O20RI85 >1@07>20=85 :>=45=A0B0, =5 4>?CA:0RBAS. 
6.4. %@>: E@0=5=8S 8745;8S C ?>B@518B5;S 2 C?0:>2:5 873>B>28B5;S 6 <5ASF52. 
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7. КB@C?9>F CBEF46>8. 
• #5@5:;RG0B5;P 2 A1>@5; 
• #0A?>@B A >B<5B:>9 "&�; 

• �=48284C0;P=0S C?0:>2:0 A QB8:5B:>9. 
 

8. Г4D4AF8я 877BFB68F9?я. 
8.1. �0@0=B89=O9 A@>: Q:A?;C0B0F88 2 3>40 A> 4=S 22>40 8745;8S 2 Q:A?;C0B0F8R, => =5 1>;55 2,5 ;5B A <><5=B0 ?@>4068. 

8.2. �0@0=B8S =5 @0A?@>AB@0=S5BAS =0 8745;85, =54>AB0B:8 :>B>@>3> 2>7=8:;8 2A;54AB285: 
• =0@CH5=8S ?>B@518B5;5< ?@028; B@0=A?>@B8@>20=8S, E@0=5=8S 8;8 Q:A?;C0B0F88 8745;8S; 
• 459AB289 B@5BP8E ;8F; 
• @5<>=B0 8;8 2=5A5=8S, =5 A0=:F8>=8@>20==OE 873>B>28B5;5< :>=AB@C:B82=OE 8;8 AE5<>B5E=8G5A:8E 87<5=5=89 
=5C?>;=><>G5==O<8 ;8F0<8; 

• >B:;>=5=8S >B 3>AC40@AB25==OE AB0=40@B>2 (�"%&) 8 =>@< ?8B0RI8E A5B59; 
• =5?@028;P=O9 <>=B06 8 ?>4:;RG5=8S 8745;8S; 
• 459AB289 =5?@5>4>;8<>9 A8;O (AB8E8S, ?>60@, <>;=8S 8 B. ?.). 

 

9. �7D4A8G9A89 BF69FEF69AABEF8. 

9.1. #@>872>48B5;P =5 =5A5B >B25BAB25==>AB8 70: 
• ?@S<O5, :>A25==O5 8;8 2OB5:0RI85 C1OB:8, ?>B5@R ?@81O;8 8;8 :><<5@G5A:85 ?>B5@8, :0:8< 1O B> =8 1O;> >1@07>< A2S70==O5 
A 8745;85<; 

• 2>7<>6=O9 2@54, ?@S<> 8;8 :>A25==> =0=5A5==O9 8745;85< ;R4S<, 4><0H=8< 682>B=O<, 8<CI5AB2C 2 A;CG05, 5A;8 QB> 
?@>87>H;> 2 @57C;PB0B5 =5A>1;R45=8S ?@028; 8 CA;>289 Q:A?;C0B0F88 8 CAB0=>2:8 8745;8S ;81> C<OH;5==OE 8;8 =5>AB>@>6=OE 
459AB289 ?>:C?0B5;S (?>B@518B5;S) 8;8 B@5BP8E ;8F. 

9.2. "B25BAB25==>ABP ?@>872>48B5;S =5 <>65B ?@52OA8BP A>1AB25==>9 AB>8<>AB8 8745;8S. 
9.3. #@8 >1=0@C65=88 =58A?@02=>AB59 2 ?5@8>4 30@0=B89=OE >1S70B5;PAB2 =5>1E>48<> >1@0I0BPAS ?> <5ABC ?@8>1@5B5=8S 8745;8S. 
 

10. 'F8?874F8я. 
  �745;85 =5 ?@54AB02;S5B >?0A=>ABP 4;S 687=8, 74>@>2PS ;R459 8 >:@C60RI59 A@54O 8 ?>4;568B CB8;870F88 ?>A;5 >:>=G0=8S A@>:0 
A;C61O ?> B5E=>;>388, ?@8=SB>9 =0 ?@54?@8SB88, Q:A?;C0B8@CRI5< 8745;85. 
 

11. %6889F9?LEF6B B CD89@>9. 
  #5@5:;RG0B5;P A>>B25BAB2C5B =>@<0B82=O< 4>:C<5=B0< 8 ?@87=0= 3>4=O< 4;S Q:A?;C0B0F88. 

• &': &' 27.33.13-005-59826184-2020. 

• �"%&: Г�%& IEC 60947-5-1-2014. 
 

 


