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�8=8я – =01>@ >1>@C4>20=8O 4;O @07<>B:8, <=>3>:@0B=>3> H;8D>20=8O 8 A<>B:8 
?@>2>;>:8 B8B0=>2>9 480<5B@>< >B 1,0 4> 4,0 <<, ?@>5:B8@C5<0O 8 
873>B02;8205<0O ?> 40==K< B5E=8G5A:8< B@51>20=8O<; 
�а>а7ч8> – #�" «�>@?>@0F8O �% #" – ���% �»; 
�E?>?=8Fе?ь – ?>B5=F80;L=K9 ?>AB02I8: ;8=88 ?> =0AB>OI8< B5E=8G5A:8< 
B@51>20=8O<; 
А%' – 02B><0B878@>20==0O A8AB5<0 C?@02;5=8O ;8=859; 
Ш  – H5D<>=B06=K5 @01>BK ;8=88; 
#!$ – ?CA:>=0;04>G=K5 @01>BK ;8=88; 
(�("Е� – (545@0;L=K9 8=D>@<0F8>==K9 D>=4 ?> >15A?5G5=8N 548=AB20 
87<5@5=89; 
PLC – ?@>3@0<<8@C5<K9 ;>38G5A:89 :>=B@>;;5@ (programmable logic controller). 

 

1. �08<5=>20=85 >1>@C4>20=8S 

�8=8O H;8D>20=8O ?@>2>;>:8 B8B0=>2>9 480<5B@>< >B 1,0 4> 4,0 <<. 
 

2. &5;P @07@01>B:8 

2.1 �8=8O ?@54=07=0G5=0 4;O 2K?>;=5=8O H;8D>20=8O ?>25@E=>AB8 ?@>2>;>:8 
B8B0=>2>9 8 2K?>;=5=8O 2A5E A>?CBAB2CNI8E >?5@0F89, =5>1E>48<KE 4> 8 ?>A;5 
4;O ?>;CG5=8O ?@>4C:B0 B@51C5<KE ?0@0<5B@>2. 
 

3.  "@51>20=8S : >15A?5G5=8R B5E=>;>38G5A:>3> ?@>F5AA0 

3.1 %0@0:B5@8AB8:8 8AE>4=>9 703>B>2:8 (B01;8F0 1). 
&01;8F0 1 

№ !08<5=>20=85 ?0@0<5B@0 �=0G5=85 
)0@0:B5@8AB8:0 8 @07<5@K 8AE>4=>9 703>B>2:8: 

 

1 

�CEB0 ?@>2>;>:8 B8B0=>2>9 ?>A;5 A:0;L?8@>20=8O (H528=3>20=8O) 
 

2 #@545; ?@>G=>AB8 >1@010BK205<>3> <0B5@80;0 
(B8B0=>2K5 A?;02K) 

 #0 300 – 1290 

3 �80<5B@ ?@>2>;>:8 << 1,1 - 4,1 

4 �>?CA: =0 480<5B@ << ±0,05 << 

5 (0A:0 A 70E>4=>3> B>@F0  >BACBAB2C5B 
 

6 

�80<5B@ 1CEBK: 
-<8=8<0;L=K9 2=CB@5==89 

-<0:A8<0;L=K9 =0@C6=K9 

 

<< 

 

300 

600 

 

7 

 0AA0 1CEBK: 
-=08<5=LH0O 
-=081>;LH0O 

 

:3 
 

30 

100 
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8 %>AB>O=85 ?>25@E=>AB8 ?@>2>;>:8 �>7<>6=K A;54K 
B5E=>;>38G5A:8E A<07>: 8 

>:0;8=0 
 

�CEB0 ?@>2>;>:8 ?>ABC?05B =0 ;8=8N A 18@:>9, =0 :>B>@CN =0=5A5=0 8=D>@<0F8O 
A =><5@>< ?0@B88, =><5@>< ?;02:8, A?;02><, B8?>@07<5@><. �>7<>6=> 
4C1;8@>20=85 <5B0;;8G5A:>9 18@:8 1C<06=>9 18@:>9 A 845=B8D8:0F8>==K<8 
?@87=0:0<8. 
 

3.2 "@51>20=8S : :0G5AB2C 873>B02;8205<>9 ?@>4C:F88 

3.2.1 �>?CA:8 =0 @07<5@K 3>B>2>9 ?@>2>;>:8. 
3.4.1 %20@>G=0O ?@>2>;>:0: 
- Ø1,0 << - +0,0/-0,10 <<; 
- Ø1,2 – 3,0 << - +0,0/-0,12 <<; 
- Ø3,5 – 4,0 << - +0,0/-0,16 <<. 
3.4.2 #@>2>;>:0 4;O 0448B82=KE B5E=>;>389: 
- Ø1,2 <<, Ø1,6 << - +0,01/-0,05 <<; 
- Ø3,17 << - +/-0,05 <<. 

"20;L=>ABL ?@>2>;>:8 =5 4>;6=0 2K2>48BL 5ё @07<5@K 70 ?@545;L=K5 >B:;>=5=8O 
?> 480<5B@C. 
"1>@C4>20=85 4>;6=> 8A:;NG8BL ?>25@E=>AB=K5 45D5:BK ?@>2>;>:8 2 ?@>F5AA5 8 
?>A;5 H;8D>20=8O – F0@0?8=K, =048@K 8 B.4. 
3.2.2 �5;8G8=0 A=8<05<>3> ?@8?CA:0– 0,01 – 0,1 << =0 AB>@>=C 70 1 ?@>E>4*. 
�A?>;=8B5;L C:07K205B =5>1E>48<>5 :>;8G5AB2> ?@>E>4>2 8;8 H;8D>20;L=KE 
AB0=F89 4;O C40;5=8O B@51C5<>3> ?@8?CA:0 ?@8 H;8D>20=88 8 ?>;CG5=8O 
=5>1E>48<>3> :0G5AB20 ?>25@E=>AB8. 
* - A>3;0A>2K205BAO A 8A?>;=8B5;5<  =0 MB0?5 >1AC645=8O :>=F5?F88 
>1>@C4>20=8O. 
3.2.3 ,5@>E>20B>ABL ?>25@E=>AB8 ?>A;5 H;8D>20=8O Ra 0,8 – 2,5 <:< 

 

3.3 "@51>20=8S : ?@>872>48B5;P=>AB8 >1>@C4>20=8S 

#@>872>48B5;L=>ABL ;8=88, =5 <5=55: 
       - 50 B/3>4 ?@8 3>4>2>< D>=45 @01>G53> 2@5<5=8 3600 G0A>2/3>4; 
       - 100 B/3>4 ?@8 3>4>2>< D>=45 @01>G53> 2@5<5=8 7250 G0A>2/3>4. 
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3.4 �?8A0=85 B5E=>;>38G5A:>3> ?@>F5AA0 

3.4.1 ,;8D>20=85 4>;6=> >ACI5AB2;OBLAO 15A:>=5G=>9 01@0782=>9 ;5=B>9 8;8 
;5?5AB:>2K< H;8D>20;L=K< :@C3><. $01>G89 8=AB@C<5=B (;5=B0 8;8 :@C3) 4>;65= 
2@0I0BLAO 2>:@C3 A2>59 >A8 8 2>:@C3 >A8 ?@>2>;>:8 4;O @02=><5@=>3> H;8D>20=8O 
?> >1@07CNI59 ?>25@E=>AB8. #@>2>;>:0 4>;6=0 ?5@5<5I0BLAO A ?@>4>;L=>9 
?>40G59, 2@0I5=85 ?@>2>;>:8 2>:@C3 >A8 =5 4>?CA:05BAO. 
3.4.3 �CEB0 ?@>2>;>:8 CAB0=02;8205BAO =0 @07<0BK20NI55 CAB@>9AB2> A ?><>ILN 
F5E>2>3> 3@C7>?>4J5<=>3> <5E0=87<0. 
3.4.4 #>A;54>20B5;L=>ABL B5E=>;>38G5A:8E >?5@0F89: 
- 702545=85 :>=F0 ?@>2>;>:8 G5@57 2K?@O<;ONI55 CAB@>9AB2> @CG=>5; 
- 702545=85 :>=F0 ?@>2>;>:8 G5@57 <5E0=87<K ?>40G8 8 H;8D>20;L=K5 AB0=F88 
@CG=>5; 
- 70F5?;5=85 :>=F0 ?@>2>;>:8 70 A<0BK20NI55 CAB@>9AB2>. 
�0;55 25AL ?@>F5AA (2:;NG0O =0<>B:C =0 ?@8ё<=K9 10@010=/CAB@>9AB2>) 4>;65= 
1KBL 02B><0B878@>20==K<. 
 

3.5 "@51>20=8S : >A=>2=O< B5E=>;>38G5A:8< ?0@0<5B@0< 

 �8=8O 4>;6=0 A>AB>OBL 87 A;54CNI8E 548=8F >1>@C4>20=8O: 
- ?>2>@>B=>5 @07<0BK20NI55 CAB@>9AB2>; 
- ?@028;L=>5 CAB@>9AB2> 4;O ?@02:8 ?@>2>;>:8 ?5@54 H;8D>20=85<; 
- H;8D>20;L=0O AB0=F8O; 
- A<0BK20NI55 CAB@>9AB2>; 
- CAB@>9AB2> C40;5=8O ?K;8 ?>A;5 H;8D>20=8O. 
 

 

4. "5E=8G5A:85 B@51>20=8S : >1>@C4>20=8R 

4.1 "@51>20=8S : ?@>5:B8@>20=8R 8/8;8 873>B>2;5=8R 

4.1.1 "A=>2=K5 B5E=8G5A:85 E0@0:B5@8AB8:8 ;8=88 H;8D>2:8 ?@>2>;>:8 (B01;8F0 
2). 

&01;8F0 2 

№ !08<5=>20=85 ?0@0<5B@0 �=0G5=85 
1 %:>@>ABL ?>40G8 ?@>2>;>:8 </<8= 3-25* 

2 %:>@>ABL 2@0I5=8O ;5=BK/:@C30 </A 8,0 – 19,0* 

3 +0AB>B0 2@0I5=8O @>B>@0  8=-1 200-500* 

4 ,8@8=0 ;5=BK/:@C30 << 50-150* 

5 �>;8G5AB2> @>B>@>2 ,B. !5 <5=55 2* 

* - A>3;0A>2K205BAO A 8A?>;=8B5;5<  =0 MB0?5 >1AC645=8O :>=F5?F88 
>1>@C4>20=8O. 
4.1.2 #@54CA<>B@5BL 15AABC?5=G0B>5 @53C;8@>20=85 A:>@>AB8 ?>40G8 ?@>2>;>:8, 
A:>@>AB8 2@0I5=8O 8=AB@C<5=B0 8 G0AB>BK 2@0I5=8O @>B>@0. 
4.1.3 �>=AB@C:F8O >1>@C4>20=8O 4>;6=0 >15A?5G820BL 2>7<>6=>ABL 1KAB@>9 
70<5=K H;8D>20;L=KE ;5=B/:@C3>2 157 >1@570=8O ?@>2>;>:8; 
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4.1.4 �>=AB@C:F8O ;8=88 4>;6=0 >15A?5G820BL 1KAB@>5 A=OB85 1CEBK ?@>2>;>:8 
?>A;5 H;8D>20=8O A> A<0BK20NI53> CAB@>9AB20. 
4.1.5 #@>@01>B0BL 2>7<>6=>ABL CAB0=>2:8 ;075@=>9 A8AB5<K :>=B@>;O 480<5B@0 
?@>2>;>:8 ?>A;5 H;8D>20=8O 4;O :>=B@>;O 480<5B@0 2 @50;L=>< 2@5<5=8. 
4.1.6 �>=AB@C:F8O ;8=88 4>;6=0 >15A?5G820BL 1KAB@K9 4>ABC? 4;O @CG=>3> 
:>=B@>;O 480<5B@0 ?@>2>;>:8 ?>A;5 H;8D>20=8O. #@8 B5E=8G5A:8E >AB0=>20E (4;O 
70<5=K 8=AB@C<5=B0, G8AB:8 CAB@>9AB2 C40;5=8O ?K;8 8;8 :>@@5:B8@>2:8 
?@>F5AA0 H;8D>20=8O) 4>;6=K A=0G0;0 >B2>48BLAO H;8D>20;L=K5 AB0=F88, 0 
70B5< >AB0=>2 ?>40G8 ?@>2>;>:8. 
4.1.7  #@54CA<>B@5BL 2>7<>6=>ABL 02B><0B8G5A:>3> >AB0=>20 ;8=88 ?@8 >:>=G0=88 
1C=B0, 2>7=8:=>25=88 >1@K20 ?@>2>;>:8 8 5ё ?5@5?CBK20=8O 2 ?@>F5AA5 
A:0;L?8@>20=8O. 
4.1.8 &5<?5@0BC@0 2>74CE0 2 <5AB5 @07<5I5=8O ;8=88 >B +10 % 4> +40 %, 
>B=>A8B5;L=0O 2;06=>ABL 2>74CE0 157 :>=45=A0F88 2;038, =5 1>;55 80 %. 
 

 

4.2 "@51>20=8S : <5E0=8G5A:>9 G0AB8 >1>@C4>20=8S 

 

4.2.1 �>=AB@C:F8O ;8=88 4>;6=0 >15A?5G820BL: 
• =5>1E>48<CN 6ёAB:>ABL; 
• 4>ABC? 4;O @5<>=B0 8 >1A;C6820=8O C7;>2. 

4.2.2 � B5E=8:>-:><<5@G5A:>< ?@54;>65=88 C:070BL :>=AB@C:F8N :>@?CA=KE 
45B0;59 – ;8BK5 8;8 A20@=K5. ':070BL <5B>48:C :>=B@>;O :0G5AB20 :>@?CA=KE 
45B0;59. 
4.2.3 �>=AB@C:F8O ;8=88 4>;6=0 2:;NG0BL 70I8B=K5 >3@0645=8O 2A5E 
2@0I0NI8EAO, 2KABC?0NI8E, =03@5BKE G0AB59 >1>@C4>20=8O. 
4.2.4 ":@0A:0 >1>@C4>20=8O – ?> A>3;0A>20=8N A �0:07G8:><. 
 

 

4.3 "@51>20=8S  : Q;5:B@8G5A:>9 G0AB8 >1>@C4>20=8S 

4.3.1 � A2O78 A 35>?>;8B8G5A:>9 A8BC0F859 2 :0G5AB25 <>4C;59 A8AB5<K 
C?@02;5=8O, :>=AB@C:B82>2 M;5:B@>H:0D>2, :015;L=KE 8 @07Lё<=KE M;5<5=B>2, 
?CA:>@53C;8@CNI59 0??0@0BC@K 8 4.@. <>65B 1KBL ?@8<5=5=0 ?@>4C:F8O 4@C38E 
?@>872>48B5;59 ?> A>3;0A>20=8N A �0:07G8:>< =0 MB0?5 ?@54>AB02;5=8O B5E=8:>-
:><<5@G5A:>3> ?@54;>65=8O. 
4.3.2 � A;CG05 ?@8<5=5=8O 2 :0G5AB25 A8AB5<K C?@02;5=8O 8 M;5:B@>?@82>4>2 
<>4C;59 8=>3> ?@>872>48B5;O �0:07G8:C ?5@540NBAO =5>1E>48<K5 ?@>3@0<<=K5 
8 0??0@0B=K5 A@54AB20 4803=>AB8:8 (A@540 @07@01>B:8, :><<5=B8@>20==K9 
?@>5:B, D09;K =0AB@>5:, :015;8 A2O78 8 4.@.) 
4.3.3 #@54CA<>B@5BL CAB@>9AB20 70I8BK >B 8<?C;LA=KE ?><5E =0 22>45 8 
>?5@0B82=KE F5?OE. 
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4.4 "@51>20=8S  : Q=5@35B8G5A:>9 G0AB8 >1>@C4>20=8S 

4.4.1 � :><?;5:B >1>@C4>20=8O 4>;6=> 1KBL 2:;NG5=> CAB@>9AB2> C40;5=8O ?K;8. 
'40;5=85 ?K;8 4>;6=> ?@>872>48BLAO G5@57 CAB@>9AB2> A1>@0 ?K;8 (F8:;>= 8;8 
D8;LB@), 70B5< >BD8;LB@>20==K9 2>74CE C40;O5BAO 2> 2=5H=NN A@54C. 
�>=AB@C:F8O CAB@>9AB20 C40;5=8O 8 A1>@0 ?K;8 4>;6=0 8A:;NG0BL 25@>OB=>ABL 
2>73>@0=8O H;0<0 2 @01>G5< ?@>AB@0=AB25 <0H8=K 8 2 =0:>?8B5;5 4;O H;0<0. 
&0:65 :>=AB@C:F8O CAB@>9AB20 4>;6=0 >15A?5G820BL ?@>AB>BC 2 >1A;C6820=88 8 
1KAB@K9 4>ABC? ?@8 =5HB0B=>9 A8BC0F88. 
 

4.5 "@51>20=8S  : �!# "� 

4.5.1  %?@>5:B8@>20BL 8 CAB0=>28BL (?@8 =5>1E>48<>AB8) �%' A 8A?>;L7>20=85< 
A@54AB2 02B><0B870F88 Siemens 8;8 Rockwell Automation.  

a) %8AB5<0 C?@02;5=8O 4>;6=0 1KBL ?>AB@>5=0: ?@8 8A?>;L7>20=88 B5E=8:8 
02B><0B870F88 Siemens - :>=B@>;;5@5 SIMATIC S7-1500; ?0=5;8 >?5@0B>@0 
SIMATIC TP1200 Comfort; M;5:B@>?@82>40E SINAMICS S-120; ?@8 
8A?>;L7>20=88 B5E=8:8 02B><0B870F88 Rockwell Automation =0 :>=B@>;;5@5 
Control Logix 8;8 Compact Logix, ?0=5;8 >?5@0B>@0 Panel View Plus, ?@82>40E 
PowerFlex A5@88 753 8 2KH5. �;O A8AB5<K C?@02;5=8O =0 1075 Siemens 
8A?>;L7>20BL ?@>3@0<<=>5 >15A?5G5=85 WinCC, 4;O A8AB5<K C?@02;5=8O =0 1075 
Rockwell Automation ?@>3@0<<=>5 >15A?5G5=85 Factory Talk View.; 
b) -;5:B@>H:0DK A :>=48F8>=8@>20=85< 8 <5AB=K< >A25I5=85<, ?C;LBK 
C?@02;5=8O 4>;6=K 1KBL =0?>;L=>3> 8A?>;=5=8O, ?@>872>4AB20 «Rittal», 
>4=>AB>@>==53> >1A;C6820=8O A> AB5?5=LN 70I8BK =5 =865 IP-54. 

�>?CA:05BAO ?@>4C:F8O 4@C3>3> 873>B>28B5;O ?> A>3;0A>20=8N A 70:07G8:><. 
c) $5;59=>-:>=B0:B>@=CN 0??0@0BC@C, ?@><56CB>G=K5 @5;5, ?CA:0B5;8 8 
02B><0B8G5A:85 2K:;NG0B5;8 ?@8<5=8BL ?@>872>4AB20 Rockwell Automation 

8;8 Siemens; 
d) !0 ;8=88/;8=8OE =5>1E>48<> ?@8<5=8BL 0A8=E@>==K5 M;5:B@>42830B5;8 A 
:>@>B:>70<:=CBK< @>B>@>< 8 ?@8=C48B5;L=>9 25=B8;OF859, 040?B8@>20==K5 
?>4 G0AB>B=>5 C?@02;5=85; 
e) � :0G5AB25 40BG8:>2 8 :>=5G=KE 2K:;NG0B5;59 8A?>;L7>20BL 8=4C:B82=K5 
40BG8:8 ?@>872>4AB20 «Telemecanique» («Schneider Electric»): XS8D1A1MAL2 

8 (8;8) XS618B1MBL2 U; 

f) #>4:;NG5=85 M;5:B@>B@0AA ?> ;8=88/;8=8O< 8 : H:0D0< C?@02;5=8O 
2K?>;=8BL A ?><>ILN @07J5<=KE A>548=5=89 D. WIELAND, AB5?5=L 70I8BK 
IP54. $0725B2;5=85 M;5:B@>B@0AA 70I8B8BL :;5<<=K<8 :>@>1:0<8 87 ;8AB>2>9 
AB0;8 D. RITTAL A5@8O KL AB5?5=L 70I8BK IP66, ?@54CA<>B@5BL 70?0A 4;8= 
?>4:;NG05<KE : H:0DC C?@02;5=8O M;5:B@>B@0AA =5 <5=55 1,5 <; 
g)  -;5:B@>>1>@C4>20=85 4>;6=> DC=:F8>=8@>20BL 2 CA;>28OE M;5:B@>A5B8 
?@54?@8OB8O. #@8 =5>1E>48<>AB8 �0:07G8: ?@54>AB02;O5B @57C;LB0BK 87<5@5=89 
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:0G5AB20 M;5:B@>A5B8. %E5<0 M;5:B@>?8B0=8O F5E0 TN-C 3E D07=>9 A5B8, G0AB>B0 
(50±1) �F c 3;CE>7075<;5==>9 =59B@0;LN. 

4.16 #@>3@0<<0 M;5:B@>02B><0B8:8 PLC 4>;6=0 >15A?5G820BL: 
a) �>=B@>;L 8 C?@02;5=85 2A5<8 8A?>;=8B5;L=K<8 <5E0=87<0<8 8 
03@530B0<8 2 @CG=>< @568<5 (C?@02;5=85 A ;>:0;L=KE ?C;LB>2) 8 
02B><0B8G5A:>< @568<5; 
b) (>@<8@>20=85 A83=0;>2 B5E=8G5A:8E 8 B5E=>;>38G5A:8E 020@89 8 
=0@CH5=89. 
c) �AE>4=K9 :>4 ?@>3@0<<K :>=B@>;;5@0 4>;65= C4>2;5B2>@OBL A;54CNI8< 
CA;>28O<: 
• 1;>:8 8 DC=:F88 4>;6=K 1KBL >B:@KBK 8 =5 70I8I5=K ?0@>;5<; 
• 4>;6=K 1KBL :><<5=B0@88 (>@85=B8@>2>G=> A>AB02;OBL =5 <5=55 30 % 
8AE>4=>3> B5:AB0 ?@>3@0<<K). 
#@>3@0<<0 M;5:B@>02B><0B8:8 ?>A;5 >:>=G0B5;L=>9 >B;04:8 ;8=88/;8=89 
?5@540ёBAO �0:07G8:C. 

4.5.2 #@54CA<>B@5BL 2>7<>6=>ABL ?>4:;NG5=8O : MES-A8AB5<5. 

 

4.6 "@51>20=8S : 384@02;8G5A:8< A8AB5<0< 

4.6.1 %?@>5:B8@>20BL 8 CAB0=>28BL 384@02;8G5A:CN A8AB5<C (?@8 
=5>1E>48<>AB8), :>B>@0O 4>;6=0 A>>B25BAB2>20BL A;54CNI8< ?0@0<5B@0< 8 
B@51>20=8O<: 

a) "15A?5G5=85 C4>1AB20 >1A;C6820=8O 384@>0??0@0BC@K, A@54AB2 
87<5@5=89, D8;LB@>2 8 B5?;>>1<5==>3> 0??0@0B0, 384@>0::C<C;OB>@0, 
2E>4OI8E 2 A>AB02 384@>A8AB5<K, ?CB5< 8E @0F8>=0;L=>3> @0A?>;>65=8O; 
b) �A?>;L7>20=85 2 384@>A8AB5<5 ;8=88 384@>0??0@0BC@K 8<?>@B=>3> 
?@>872>4AB20 (Atos, Duplomatic, Parker, Rexroth); 

c) �K?>;=5=85 A>548=5=89 384@>AB0=F88 A B@C1=>9 @072>4:>9 @01>G8E 
<5E0=87<>2 ;8=88 ?@8 ?><>I8 @C:02>2 2KA>:>3> 402;5=8O. �A5 A>548=5=8O A 
@578=>2K<8 C?;>B=5=8O<8 ?> DIN; 

d) 'AB0=>2:0 2>74CH=> – <0A;O=>3> B5?;>>1<5==8:0 4;O >E;0645=8O <0A;0; 
e) !081>;LH55 @01>G55 402;5=85 A8AB5<K 4>;6=> 1KBL =5 1>;55 10  #0; 
f) 'AB0=>28BL A@54AB20 87<5@5=89, 2=5Aё==KE 2 (�("��, 4;O :>=B@>;O 
B5:CI8E 7=0G5=89 B5<?5@0BC@K, C@>2=O @01>G59 684:>AB8 2 384@02;8G5A:>< 
10:5, 402;5=8O (2KA>:>3> 8 =87:>3>) @01>G59 684:>AB8 2 =0?>@=KE 
<038AB@0;OE A8;>2KE =0A>A>2; 703@O7=5==>AB8 D8;LB@>M;5<5=B>2 A8AB5<K 
D8;LB@0F88 A 2K2>4>< 8=D>@<0F88 =0 ?C;LB C?@02;5=8O ;8=88/;8=89; 
g) "15A?5G8BL D>@<8@>20=85 ?@54C?@548B5;L=KE A83=0;>2, A 2K2>4>< =0 
?C;LB C?@02;5=8O, ?@8 ?@52KH5=88 4>?CA:05<KE 7=0G5=89 B5<?5@0BC@K, 
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C@>2=O @01>G59 684:>AB8 2 384@02;8G5A:>< 10:5 =0A>A=>9 CAB0=>2:8, 
703@O7=ё==>AB8 D8;LB@>M;5<5=B>2; 
h) "15A?5G8BL 02B><0B8G5A:85 2:;NG5=85 8 2K:;NG5=85 M;5:B@>42830B5;O 
25=B8;OB>@0 B5?;>>1<5==>3> 0??0@0B0 ?@8 4>AB865=88 7040==KE ?@545;L=KE 
7=0G5=89 B5<?5@0BC@K @01>G59 684:>AB8 2 384@02;8G5A:>< 10:5. 

 

 

4.7 "@51>20=8S : ?=52<0B8G5A:8< 8 20:CC<=O< A8AB5<0< 

 

4.7.1 %?@>5:B8@>20BL 8 CAB0=>28BL ?=52<0B8G5A:CN A8AB5<C (?@8 
=5>1E>48<>AB8), :>B>@0O 4>;6=0 A>>B25BAB2>20BL A;54CNI8< ?0@0<5B@0< 8 
B@51>20=8O<: 

a) �AN ?=52<>0??0@0BC@C 8<?>@B=>3> ?@>872>4AB20 (SMC, Festo, Camozzi, 

Pneumax), CAB0=>28BL 2 70:@K20NI89AO H:0D; 
b) � :><?;5:B ?>AB02:8 2:;NG8BL 1;>: ?>43>B>2:8 2>74CE0 ?@>872>4AB20 
SMC, Festo, Camozzi, Pneumax, >15A?5G820NI89 4>;3>2@5<5==CN @01>BC 
2A53> ?=52<0B8G5A:>3> >1>@C4>20=8O; 
c) #>4:;NG5=85 ?=52<>A8AB5<K : F5E>2>9 ACI5AB2CNI59 <038AB@0;8, A 
4>?CA:05<K< 402;5=85< >B 0,4 4> 0,6  #0. 

 

 

5. Э:A?;C0B0F8>==O5 B@51>20=8S 

 

5.1 "@51>20=8S : B>?;82C 

!5 B@51C5BAO 
 

5.2 "@51>20=8S : A8AB5<0< <5E0=870F88 

!5 B@51C5BAO 
 

5.3 "@51>20=8S : 8=AB@C<5=BC 8 B5E=>;>38G5A:>9 >A=0AB:5 

5.3.1 �=AB@C<5=B – 873>B02;8205<K9 ?> DIN @07;8G=K<8 ?@>872>48B5;O<8, 2 
A;CG05 ?@8<5=5=8O =5AB0=40@B=>3> 8=AB@C<5=B0 �A?>;=8B5;L 4>;65= 
?@54>AB028BL G5@B568 8/8;8 70:07=K5 A?5F8D8:0F88, ?> :>B>@K< <>6=> 
873>B>28BL/70:C?8BL 8=AB@C<5=B.  
 

5.4 "@51>20=8S : A>AB02C 70?0A=OE 8 1OAB@>87=0H820RI8EAS G0AB59 (���) 
5.4.1 � :><?;5:B ?>AB02:8 2:;NG8BL 70?. G0AB8 8 <0B5@80;K, =5>1E>48<K5 4;O 
?@>2545=8O B5E=8G5A:>3> >1A;C6820=8O ;8=88/;8=89 2 B5G5=85 30@0=B89=>3> 
A@>:0 M:A?;C0B0F88. 
 

5.5 "@51>20=8S : A8AB5<0< 157>?0A=>AB8, 020@89=>3> >B:;RG5=8S 
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5.5.1 #@54CA<>B@5BL 2>7<>6=>ABL 02B><0B8G5A:>3> >AB0=>20 ;8=88 ?@8 >:>=G0=88 
1C=B0, 2>7=8:=>25=88 >1@K20 ?@>2>;>:8 8 5ё ?5@5?CBK20=8O 2 ?@>F5AA5 
A:0;L?8@>20=8O. 
 

5.6 "@51>20=8S : ?@>G8< A8AB5<0< 8 C7;0< >1>@C4>20=8S 

5.6.1 �8=8O/;8=88 4>;6=0 A>>B25BAB2>20BL B@51>20=8O<  56>B@0A;52KE ?@028; 
?> >E@0=5 B@C40 ?@8 E>;>4=>9 >1@01>B:5 <5B0;;>2 #"& $  006 – 97 8                 �"%& 
12.9.009 «%B0=:8 <5B0;;>>1@010BK20NI85. "1I85 B@51>20=8O 157>?0A=>AB8». 
5.6.2 -;5:B@>>1>@C4>20=85 ;8=88/;8=89 4>;6=> 1KBL 2K?>;=5=> 2 A>>B25BAB288 A 
B@51>20=8O<8 �"%& $  -�60204-1-2007, �"%& 12.2.009. 
5.6.3 #@54CA<>B@5BL =5>1E>48<K5 1;>:8@>2:8 >B:@KB8O 425@59 H:0D>2 
C?@02;5=8O, 2:;NG5=85 >A25I5=8O H:0D>2 C?@02;5=8O 8 >B:;NG5=8O 
:>=48F8>=5@0. 
5.6.4 �=>?:8 020@89=>3> >B:;NG5=8O ;8=88/;8=89 2K?>;=8BL 2> 2A5E B>G:0E 
>1A;C6820=8O (?C;LB >?5@0B>@0, H:0D C?@02;5=8O, <5AB=K5 ?C;LBK 8 B.4.). 
"15A?5G8BL =5>1E>48<>5 2@5<O >AB0=>2:8 <5E0=87<>2 :064>9 AB0=F88. *5?L 
020@89=>3> >B:;NG5=8O 2K?>;=8BL ?> 157>?0A=>9 AE5<5 =57028A8<> >B 
:>=B@>;;5@0 M;5:B@>02B><0B8:8 ;8=88/;8=89. 
5.6.5 *25B>2CN <0@:8@>2:C 87>;OF88 ?@>2>4>2 2K?>;=8BL A>3;0A=> ?C=:BC 13.2.4 
�"%& $  -�60204-1-2007: 

- F5?8 C?@02;5=8O – 24 � - A8=89; 
- F5?8 C?@02;5=8O ~ 110; 220 � – :@0A=K9; 
- A8;>2K5 F5?8 ~ 380 � – G5@=K9; 
- 7075<;5=85 – 65;B>-75;5=K9; 
- F5?8, >AB0NI85AO ?>4 =0?@O65=85< ?@8 >B:;NG5=88 22>4=>3> 2K:;NG0B5;O – 
>@0=652K9. 
5.6.6 'AB0=>28BL =5>1E>48<K5 4;O >15A?5G5=8O 157>?0A=>9 M:A?;C0B0F88 ;8=88 
>3@0645=8O 8 M;5:B@8G5A:85 (<5E0=8G5A:85) 1;>:8@>2:8 8E >B:@KB8O. 
5.6.7 �K?>;=8BL 7075<;5=85 ;8=88, M;5:B@>>1>@C4>20=8O, ?C;LB>2 ?> �"%& 
12.1.030 «-;5:B@>157>?0A=>ABL. �0I8B=>5 7075<;5=85».  5AB0 ?>4:;NG5=8O 
7075<;5=8O >1>7=0G8BL ?> �"%& 21130-75 «�068<K 7075<;ONI85 8 7=0:8 
7075<;5=8O». 
5.6.8 !081>;55 2KABC?0NI85 70 3010@8B=K5 @07<5@K AB0=8=K, 2=5H=85 B>@FK 
A1>@>G=KE 548=8F, A?>A>1=K5 ?@8 @01>B5 B@02<8@>20BL C40@><, 4>;6=K 1KBL 
>:@0H5=K, A>3;0A=> 6.4 �"%& 12.2.009-99. 

5.6.9 "15A?5G8BL =0 M;5:B@>>1>@C4>20=88 =0;8G85 ?@54C?@5640NI8E 8 
C:070B5;L=KE 7=0:>2 ?> M;5:B@>157>?0A=>AB8. �A5 =04?8A8 =0 B01;8G:0E, >@30=0E 
C?@02;5=8O 4>;6=K 1KBL =5AB8@05<K<8, 70I8Iё==K<8 >B 2=5H=59 03@5AA82=>9 
A@54K, 2K?>;=5=K =0 @CAA:>< O7K:5. 
5.6.10 "A25I5=85 7>=K >1@01>B:8 8 7>= B5E=8G5A:>3> >1A;C6820=8O A>3;0A=> 
?C=:B0 4.3 �"%& 12.2.009-99. 
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6. "@51>20=8S : <5B>40< 8 CA;>28S< :>=B@>;S 

!5 B@51C5BAO 
 

6.1 "@51>20=8S  : <5B@>;>38G5A:><C >15A?5G5=8R, A@54AB20< 87<5@5=8S 

!5 B@51C5BAO 
 

6.2 "@51>20=8S : @538AB@0F88 8 E@0=5=8R 40==OE 

!5 B@51C5BAO 
 

7. "@51>20=8S =0 A>>B25BAB285 >1>@C4>20=8S 70:>=>40B5;P=>9 1075 

!5 B@51C5BAO 
 

7.1 "@51>20=8S : A5@B8D8:0F88, ?>;CG5=8R @07@5H5=8S =0 ?@8<5=5=85 "# 

!5 B@51C5BAO 
 

7.2 Э:>;>38G5A:85 B@51>20=8S 

!5 B@51C5BAO 
 

8 "@51>20=8S : B5E=8G5A:>9 4>:C<5=B0F88 

8.1 �0A?>@B >1>@C4>20=8S 

8.1 �AO =865?5@5G8A;5==0O ?@54>AB02;O5<0O 4>:C<5=B0F8O ;8=88 4>;6=0 1KBL =0 
@CAA:>< O7K:5: 
• A5@B8D8:0B A>>B25BAB28O; 
• ?0A?>@B ;8=88; 
• B5E=8G5A:>5 >?8A0=85 A ?@8=F8?80;L=K<8 AE5<0<8 4;O M;5:B@8G5A:>9, 
<5E0=8G5A:>9, 384@02;8G5A:>9, ?=52<0B8G5A:>9 G0AB59 A ?5@5G=5< E0@0:B5@=KE 
=58A?@02=>AB59 8 <5B>4>2 8E CAB@0=5=8O; 
• 8=AB@C:F8O ?> M:A?;C0B0F88; 
• C:070=85 <5@ 157>?0A=>AB8; 
• A>AB02 8745;8O A :><?;5:B0F859 8 ?5@5G=5< 70?0A=KE G0AB59, G5@B568 
1KAB@>87=0H8205<KE 45B0;59; 
• ?@8ё<> – A40B>G=0O 4>:C<5=B0F8O; 
• ?>;=K9 :><?;5:B G5@B5659 8 AE5<, @07@01>B0==KE 8A?>;=8B5;5<; 
• A?5F8D8:0F8N =0 $&� 8 ?>4H8?=8:8 ?@8 2>7<>6=>9 =><5=:;0BC@=>9 
70<5=5; 
• :0@BC A<07:8 ;8=88; 
• M;5:B@8G5A:CN <>=B06=CN AE5<C, AE5<C M;5:B@8G5A:8E A>548=5=89; 
• :015;L=K9 6C@=0;; 
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• ?0A?>@B0 8 @C:>2>4AB20 ?> M:A?;C0B0F88 =0 :><?;5:BCNI85 8745;8O, 
>1>@C4>20=85, 2:;NG0NI85 2 A51O: B8?, :0B0;>6=K9 №, 702>4-873>B>28B5;L, 
@0A?>;>65=85 2 H:0D0E C?@02;5=8O, ?C;LB0E 8 =0 >1>@C4>20=88; 
• A2545=8O > :>;8G5AB25 4@03<5B0;;>2 2 A>AB025 M;5:B@>>1>@C4>20=8O; 
• ?5@5G5=L @01>B 8 ?5@8>48G=>ABL B5E=8G5A:>3> >1A;C6820=8O; 
• ?0A?>@B0 702>40-873>B>28B5;O A@54AB2 87<5@5=89; 
• A2845B5;LAB20 > ?>25@:5/A5@B8D8:0BK > :0;81@>2:5 A@54AB2 87<5@5=89;  
• <5B>48:8 ?>25@:8/:0;81@>2:8 A@54AB2 87<5@5=89; 
• @C:>2>4AB20 ?> M:A?;C0B0F88 A@54AB2 87<5@5=89. 
5.2 �>:C<5=B0F8O ?@54>AB02;O5BAO �0:07G8:C 2 B5:AB>2>< 2845 2 :>;8G5AB25 
42CE M:75<?;O@>2 =0 1C<06=>< =>A8B5;5 8 2 M;5:B@>==>< 2845 =0 =>A8B5;5 
8=D>@<0F88 USB D;5H – =0:>?8B5;5 ?>A;5 >:>=G0B5;L=>9 =0;04:8 ;8=88/;8=89 
=0 B5@@8B>@88 �0:07G8:0.  
5.3 � A;CG05 ?@8<5=5=8O 2 :0G5AB25 A8AB5<K C?@02;5=8O :>=B@>;;5@0 8=>3> 
?@>872>48B5;O =5>1E>48<K9 ?0:5B 4>:C<5=B0F88 ?> ?@>3@0<<8@>20=8N 8 
4803=>AB8:8 A>3;0A>2K205BAO A �0:07G8:>< >B45;L=>. 

 

8.2 �0A?>@B0 =0 :><?;5:BCRI85, 2E>4SI85 2 A>AB02 >1>@C4>20=8S 

8.2.1 � :><?;5:B 4>:C<5=B0F88 2:;NG8BL ?0A?>@B0 8 ?@>GCN 4>:C<5=B0F8N =0 
70:C?=K5 :><?>=5=BK =0 O7K:5 ?@>872>48B5;O. 
8.2.2 � :><?;5:B 4>:C<5=B0F88 2:;NG8BL A?5F8D8:0F8N CAB0=>2;5==KE 
@578=>B5E=8G5A:8E 8745;89; 
8.2.3 � :><?;5:B 4>:C<5=B0F88 2:;NG8BL AE5<C @0A?>;>65=8O ?>4H8?=8:>2. 
 

8.3 "@51>20=8S : 4>:C<5=B0< 4;S <>=B06=OE @01>B 

8.3.1 � B5G5=85 30 :0;5=40@=KE 4=59 A <><5=B0 ?>4?8A0=8O 4>3>2>@0 
�A?>;=8B5;L =0?@02;O5B �0:07G8:C =0 @CAA:>< O7K:5: 
a) 254><>ABL B@51C5<KE @5AC@A>2, =5>1E>48<KE 4;O <>=B060 ;8=88/;8=89 8 
?CA:0 2 M:A?;C0B0F8N; 
b) AB@>8B5;L=>5 7040=85 =0 ?@>5:B8@>20=85 DC=40<5=B0 ;8=88/;8=89 A 
C:070=85< =03@C7>: =0 DC=40<5=B 8 :0=0;0<8 4;O M;5:B@8G5A:8E :015;59, 
384@02;8G5A:8E 8 ?=52<0B8G5A:8E B@C1>?@>2>4>2, 2:;NG0O G5@B568 70:;04=KE 
M;5<5=B>2 DC=40<5=B0 (C:070BL, :0:85 M;5<5=BK �A?>;=8B5;L =5 ?>AB02;O5B, 
E0@0:B5@8AB8:8 MB8E M;5<5=B>2); 
c) ?;0= @0A?>;>65=8O >1>@C4>20=8O =0 2A5E 2KA>B=KE >B<5B:0E; 
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