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CDB6989A<< CD4>F<K9E><I ;4ASF<= CB B>4;4A<R CB@BM< < 
GIB84 ;4 CBEFD4846L<@<. 

21 
>B@CPRF9D E CDB7D4@@AO@ 
B59EC9K9A<9@ 8?S &% BEAB6AB9 #9DEBA4?PAO= >B@CPRF9D E GEF4AB6?9AAO@ 

?<J9A;<BAAO@ <?< E6B5B8AB D4ECDBEFD4AS9@O@ 



 

№ !4<@9AB64A<9 &<C "EAB6AB9/ 
EC9J<4?<;<DB64AAB9 �D4F>4S (D4@BKA4S) F9IA<K9E>4S I4D4>F9D<EF<>4 �B8 CDBH9EE<BA4?PAB7B 

@B8G?S, 8<EJ<C?<AO 

CD9CB8464F9?S (E<EF9@AO= 
5?B>, @BA<FBD, >?46<4FGD4, 
@OLP) 

B5M9E<EF9@AO@ < BH<EAO@ #", E 8BEFGCB@ > E9F< 
�AF9DA9F, CD98A4;A4K9AAO= 8?S 89@BAEFD4J<< 
Q?9>FDBAAOI @4F9D<4?B6, 6989A<S 8B>G@9AF4J<< < 
F9EF<DB64A<S. 

22 Q>D4A (8BE>4) &% BEAB6AB9 

!4EF9AAO= <?< C9D9ABEAB= Q>D4A 8?S CDB9>FBD4 E 
4AF<5?<>B6O@ CB>DOF<9@, B59EC9K<64RM<= 
>4K9EF69AAGR 6<8<@BEFP <;B5D4:9A<S EB 6E9I D45BK<I 
@9EF. 

23 @G?PF<@98<4CDB9>FBD &% BEAB6AB9 

 G?PF<@98<=AO= CDB9>FBD E SD>BEFPR A9 @9A99 3000 ?@ 
< D4;D9L9A<9@ A9 A<:9 Full HD, CB;6B?SRM<= 
89@BAEFD<DB64FP 6<89B, CD9;9AF4J<<, <AF9D4>F<6AO9 
EI9@O < C?4>4FO 6 GE?B6<SI BE69MёAAB7B >45<A9F4. 

24 

6<89BF9>4 @G?PF<@98<=AOI 
GK95AOI CDB7D4@@ 
(@G?PF<@98<=AO9 
B5GK4RM<9 CDB7D4@@O < 
Q?9>FDBAAO9 GK95A<>< CB 
BEAB6AO@ D4;89?4@ ��, 
6<89BH<?P@O CB D4;89?4@ 
>GDE4 ��, CD9;9AF4J<< CB 
F9@4@ 59;BC4EABEF< 
:<;A989SF9?PABEF<) 

' � BEAB6AB9 

Э?9>FDBAAO9 B5D4;B64F9?PAO9 D9EGDEO 3 >B@C?9>F 
@G?PF<@98<=AOI B5GK4RM<I CDB7D4@@, Q?9>FDBAAOI 
GK95A<>B6, 6<89BH<?P@B6 < CD9;9AF4J<= CB 6E9@ 
D4;89?4@ >GDE4 "�� A4 6A9LA<I ABE<F9?SI <?< 6 
B5?4KAB@ ID4A<?<M9. 

25 
ABD@4F<6AB-CD46B6O9 
8B>G@9AFO 

' � BEAB6AB9 

%5BDA<>< ;4>BAB84F9?PAOI < ABD@4F<6AOI 4>FB6 6 
B5?4EF< 7D4:84AE>B= B5BDBAO, ;4M<FO BF KD9;6OK4=AOI 
E<FG4J<=, CB:4DAB= 59;BC4EABEF<, 6B<AE>B= B5S;4AABEF< 
A4 5G@4:AOI </<?< Q?9>FDBAAOI ABE<F9?SI. 

 

26 

A45BDO C?4>4FB6 (C9D64S 
@98<J<AE>4S CB@BMP, 
6B9AA4S HBD@4, EFD9?>B6B9 
BDG:<9, F9BD9F<K9E><9 
BEAB6O 6989A<S B7AS <; 
EFD9?>B6B7B BDG:<S, @<AO < 
7D4A4FO, F9DDBD<;@ 3 G7DB;4 
B5M9EF6G, 7BEG84DEF69AAO9 
< 6B9AAO9 E<@6B?O $.(., 
F6B< ��$"� - $BEE<S) 

' � BEAB6AB9 

�B@C?9>F EF9A8B6OI A47?S8AOI CBEB5<= CB F9@4F<>9: 
B>4;4A<9 C9D6B= CB@BM<, 6B9AA4S HBD@4 B89:8O, 
GEFDB=EF6B < CD<@9A9A<9 EFD9?>B6B7B BDG:<S, CD46<?4 
EFD9?P5O, >?4EE<H<>4J<S @<A < 7D4A4F, CDBF<6B89=EF6<9 
F9DDBD<;@G, 7BEG84DEF69AA4S E<@6B?<>4 $( < �9DB< 
$BEE<<. #?4>4FO 6OCB?A9AO A4 C?BFAB= 5G@479 E 
?4@<A4J<9= <?< 6 6<89 54AA9DAB= C9K4F< 8?S 8?<F9?PAB7B 
<ECB?P;B64A<S. 

 

 

 

 



 

�BA4 CB8 6<8 D45BF Э?9>FDBF9IA<>4 < Q?9>FDB@BAF4:   

 

"5M4S ;BA4 
№ !4<@9AB64A<9 �D4F><9 (D4@BKAO9) F9IA<K9E><9 I4D4>F9D<EF<>< �<8 
1 �BE>4 @47A<FAB-

@4D>9DA4S 
�OEBF4 A9 @9A99 900 @@,  
,<D<A4 A9 @9A99 1200 @@ 

 959?P 

2 ,>4H 8?S ID4A9A<S 
B89:8O 

,<D<A4 A9 @9A99, @@: 2100, �?G5<A4, @@: 500, �OEBF4, @@: 1860  959?P 

3 ,>4H <AEFDG@9AF4?PAO= 
@9F4??<K9E><= 

�*,*� A9 @9A99 1600@@I600@@I500@@  959?P 

4 �B@C?9>F ?45BD4FBDAB7B 
B5BDG8B64A<S 
«Э?9>FDBF9IA<>4, BEAB6O 
Q?9>FDBA<><, 
Q?9>FD<K9E><9 @4L<AO, 
Q?9>FDBCD<6B8» 

&<CB6B= >B@C?9>F GK95AB7B B5BDG8B64A<S 
«&9BD9F<K9E><9 BEAB6O Q?9>FDBF9IA<><», 
<ECB?A9A<9 EF9A8B6B9 DGKAB9, 7454D<FAO9 D4;@9DO (,I�I�): A9 5B?99 1265I1340I650 @@. 
&<CB6B= >B@C?9>F GK95AB7B B5BDG8B64A<S «"EAB6O 

Q?9>FDBA<>< - 2», <ECB?A9A<9 EF98B6B9 DGKAB9 E 
BEJ<?B7D4HB@, 7454D<FO (,I�I�): 1060I1620I650 @@ 

&<CB6B= >B@C?9>F GK95AB7B B5BDG8B64A<S 
«+4EFBFABD97G?<DG9@O= Q?9>FDBCD<6B8», 
<ECB?A9A<9 A4EFB?PAB9 DGKAB9, 7454D<FO (,I�I�): 650 I 850 I 450 @@ 

 <A<@4?PAO= EBEF46: 
1. �B@C?9>F «&9BD9F<K9E><9 BEAB6O Q?9>FDBF9IA<><» (1 LF. A4 7DGCCG) 
 B8G?P C<F4A<S < <;@9D9A<= (E<?B6B=): 1 LF. 
!45BD E@9AAOI @B8G?9= (C?4F) E C4EE<6AO@< Q?9@9AF4@< (D9;<EFBDO, >BA89AE4FBDO, >4FGL>< 
<A8G>F<6ABEF<): 1 >B@C?9>F (@<A. 5-7 C?4F). 
 B8G?P <EFBKA<>4 E<7A4?B6 CDB<;6B?PAB= HBD@O (79A9D4FBD): 1 LF. 
 G?PF<@9FD J<HDB6B=: 2 LF. 
�B@C?9>F EB98<A<F9?PAOI CDB6B8B6 < >459?9=: 1 LF. 
2. �B@C?9>F «"EAB6O Q?9>FDBA<>< - 2» (1 LF. A4 7DGCCG) 
 B8G?P C<F4A<S < <;@9D9A<= (E ;4M<FB= BF ��): 1 LF. 
!45BD E@9AAOI @B8G?9= E CB?GCDB6B8A<>B6O@< Q?9@9AF4@< (8<B8O, EF45<?<FDBAO, FD4A;<EFBDO 5<CB?SDAO9 
< CB?96O9, F<D<EFBDO): 1 >B@C?9>F (@<A. 8-10 C?4F). 
!45BD @B8G?9= 8?S E5BD>< GE<?<F9?PAOI >4E>48B6 < @G?PF<6<5D4FBDB6: 1 >B@C?9>F (@<A. 3-4 C?4FO). 
"EJ<??B7D4H J<HDB6B= 86GI>4A4?PAO= (6IB8<F 6 <ECB?A9A<9): 1 LF. 
�9A9D4FBD E<7A4?B6 A<;>BK4EFBFAO=: 1 LF. 
 G?PF<@9FD J<HDB6B=: 2 LF. 
�B@C?9>F EB98<A<F9?PAOI CDB6B8B6: 1 LF. 
3. �B@C?9>F «+4EFBFABD97G?<DG9@O= Q?9>FDBCD<6B8» (1 LF. A4 7DGCCG) 
 B8G?P K4EFBFAB7B CD9B5D4;B64F9?S (<@<F4FBD <?< GK95AO=, E C4A9?PR GCD46?9A<S): 1 LF. 
 B8G?P 4E<AIDBAAB7B Q?9>FDB86<74F9?S: 1 LF. 
 B8G?P A47DG;>< (FBD@B;AB9 GEFDB=EF6B <?< 79A9D4FBDA4S A47DG;>4): 1 LF. 

"5BDG8B64A<9 



 

 B8G?P <;@9D<F9?PAO= (64FF@9FD, 64FF@9FD 64D@9FD, F4IB@9FD): 1 LF. 
�?B> GCD46?9A<S < >BAFDB?S: 1 LF. 
�B@C?9>F E<?B6OI < >BAFDB?PAOI >459?9=: 1 LF. 
%<EF9@4 46FB@4F<;<DB64AAB7B E5BD4 84AAOI (SCADA-E<EF9@4) 8?S GCD46?9A<S E #�: 1 >B@C?9>F. 

5 �45BD4FBDAO= EF9A8 
«&9IAB?B7<S 
Q?9>FDB@BAF4:AOI 
D45BF» 

&<CB6B= >B@C?9>F GK95AB7B B5BDG8B64A<S 
«&9IAB?B7<S Q?9>FDB@BAF4:AOI D45BF», <ECB?A9A<9 
EF9A8B6B9 DGKAB9, 7454D<FO (,I�I�), A9 5B?99 1265I1740I650 @@. 
%BEF46: 
1. Э?9>FDB@4L<AAO= 47D974F E 4E<AIDBAAO@ 86<74F9?9@. 
2.  B8G?P C<F4A<S EF9A84. 
3.  B8G?P «"8ABH4;AO= <EFBKA<> C<F4A<S». 
4.  B8G?P <;@9D<F9?PAO=. 
5.  B8G?P «�EFBKA<> CBEFBSAAB7B A4CDS:9A<S». 
6.  B8G?P «�EFBKA>< D97G?<DG9@B7B A4CDS:9A<S». 
7.  B8G?P H<?PFDB69AF<?SJ<BAAB= GEF4AB6><. 
8. %@9AA4S <@<F4J<BAA4S C4A9?P 8?S BFD45BF>< A46O>B6 @BAF4:4 E9F9= CB F9IAB?B7<< E>DOFB= 
Q?9>FDBCDB6B8><. 
9. %@9AA4S C9DHBD<DB64AA4S C4A9?P 8?S BFD45BF>< A46O>B6 @BAF4:4 E9F9= CB F9IAB?B7<< BF>DOFB= 
Q?9>FDBCDB6B8><. 
10. �B@C?9>FO Q?9>FDBGEF4AB6BKAOI GEFDB=EF6: «$9?9=AB->BAF4>FBDA4S EI9@4 GCD46?9A<S 86<74F9?9@», 
« BAF4: Q?9>FDBCDB6B8><», « BAF4: BE69F<F9?PAOI Q?9>FDBGEF4AB6B>». 
11. �B@C?9>F Q?9>FDB@BAF4:AB7B <AEFDG@9AF4. 
12. %C9J<?<;<DB64AAO= ?45BD4FBDAO= EFB?. 
13. �45BD4FBDAO= >4D>4E E A<L9= 8?S ID4A9A<S E@9AAOI C4A9?9=. 
14. �B@C?9>F >459?9= < EB98<A<F9?PAOI CDB6B8B6. 
15 &9IA<K9E>B9 BC<E4A<9 EF9A84. 
16.  9FB8<K9E><9 G>4;4A<S > CDB6989A<R ?45BD4FBDAOI D45BF. 
 <A<@4?PAO= FD95G9@O= EBEF46 < >B?<K9EF6B CB >4:8B@G Q?9@9AFG: 
• �B@C?9>F Q?9>FDBGEF4AB6BKAOI GEFDB=EF6 «$9?9=AB->BAF4>FBDA4S EI9@4 GCD46?9A<S 86<74F9?9@» (1 LF.): 
- 47A<FAO= CGE>4F9?P (>BAF4>FBD) 4 2 LF. 
-&9C?B6B9 D9?9 ;4M<FO 4 1 LF. 
-�ABCBKAO= CBEF ("#GE>", "%FBC", "$969DE") 4 1 >B@C?9>F. 
-#DB@9:GFBKAB9 D9?9 4 2 LF. 
-$9?9 6D9@9A< (F4=@9D) 4 1 LF. 
-�?9@@AO9 >B?B8>< 8?S @BAF4:4 EI9@O 4 1 A45BD. 
-!45BD CD98BID4A<F9?9= 4 1 >B@C?9>F. 
• �B@C?9>F Q?9>FDBGEF4AB6BKAOI GEFDB=EF6 « BAF4: Q?9>FDBCDB6B8><» (1 LF.): 
-$4ECD989?<F9?PA4S >BDB5>4 4 2 LF. 
-'EF4AB6BKAO9 >BDB5>< (CB8DB;9FA<><) 4 4 LF. 
-�O>?RK4F9?< (B8AB>?46<LAO=, 86GI>?46<LAO=) 4 CB 1 LF. 
-$B;9F>< (B8<A4DA4S, E ;4;9@?SRM<@ >BAF4>FB@) 4 2 LF. 
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-�6FB@4F<K9E><9 6O>?RK4F9?< (B8ABCB?REAB=, 86GICB?REAB=) 4 CB 1 LF. 
-'EFDB=EF6B ;4M<FAB7B BF>?RK9A<S ('�") 4 1 LF. 
-Э?9>FDB@9I4A<K9E><= EK9FK<> Q?9>FDBQA9D7<< (<?< 97B <@<F4FBD) 4 1 LF. 
• �B@C?9>F Q?9>FDBGEF4AB6BKAOI GEFDB=EF6 « BAF4: BE69F<F9?PAOI Q?9>FDBGEF4AB6B>» (1 LF.): 
-#4FDBAO 8?S ?4@C (F<C4 E27, E14) 4 CB 2 LF. 
-�R@<A9EJ9AFAO= E69F<?PA<> (E 8DBEE9?9@ < EF4DF9DB@ <?< Q?9>FDBAAO@ #$�) 6 E5BD9 4 1 LF. 
-%69FB8<B8AO= E69F<?PA<> 4 1 LF. 
-�O>?RK4F9?< (CDBIB8AB=, C9D9>D9EFAO=) 4 CB 1 LF. 
-�DBEE9?P, EF4DF9D 4 CB 1 LF. (9E?< CD<@9A<@B). 
-�<@@9D 4 1 LF. 
• �B@C?9>F Q?9>FDB@BAF4:AB7B <AEFDG@9AF4 (1 LF.): 
-"F69DF>< (L?<J96O9, >D9EFB6O9) 4 A45BD. 
-#4EE4F<:< 4 1 LF. 
- �?9M< 8?S EASF<S <;B?SJ<< 4 1 LF. 
-�A8<>4FBD A4CDS:9A<S 4 1 LF. 
- G?PF<@9FD 4 1 LF. 
-!B: @BAF4:AO= 4 1 LF. 
-,FDB5BD9; (DGKAB=) 4 1 LF. 
- #9DHBD4FBD E A4E48>4@< (<@<F4FBD <?< GK95AO=) 4 1 LF. 
• �B@C?9>F Q?9>FDB@BAF4:AOI 4>E9EEG4DB6 (1 LF.): 
-�459?P->4A4? 4 2 @. 
- BAF4:A4S ?9AF4 (7BHD4) 4 2 @. 
-&DG54 @BAF4:A4S #�) 4 2 @. 
-!4>BA9KA<>< >459?PAO9 4 1 A45BD. 
-)B@GFO C?4EF<>B6O9 4 1 A45BD. 
-�;B?9AF4 4 1 LF. 
• �B@C?9>F >459?9= < EB98<A<F9?PAOI CDB6B8B6 (1 LF.): 
-#DB6B8 @BAF4:AO= (D4;AOI J69FB6 < E9K9A<=: 0.75 @@², 1.5 @@², 2.5 @@²) 4 CB 10 @ >4:8B7B. 
-�459?P E<?B6B= (���, ,��#) 4 5 @. 
-#DB6B84 8?S >B@@GF4J<< A4 C4A9?< 4 1 A45BD. 
-%9F96B= >459?P 8?S CB8>?RK9A<S EF9A84 4 1 LF. 

6 %F9A8 " BAF4: < A4?48>4 
Q?9>FDBGEF4AB6B> 8B 
1000� 6 E<EF9@4I 
Q?9>FDBEA45:9A<S" 

�ECB?A9A<9 A4EFB?PAB9. �454D<FAO9 D4;@9DO A9 5B?99 856I265I680 @@ (�I,I�). 
%BEF46: 
�4D>4E E C4A9?S@< 

&B>B<;@9D<F9?PAO9 >?9M< 

�;@9D<F9?P EBCDBF<6?9A<S <;B?SJ<< 

�;@9D<F9?P CBDS8>4 K9D98B64A<S H4; 
�B@C?9>F EB98<A<F9?PAOI CDB6B8A<>B6 < <;@9D<F9?PAOI C9D9IB8A<>B6 
 9FB8<K9E><9 G>4;4A<S 
&9IA<K9E>B9 BC<E4A<9 

"5BDG8B64A<9 



 

7 'K95AO= EF9A8 
«Э?9>FDB@BAF4: < 
A4?48>4 E<EF9@O «'@AO= 
8B@» 

�454D<FAO9 D4;@9DO EF9A84: A9 5B?99 910 @@ (8?<A4) x 850 @@ (L<D<A4) x 1600 @@ (6OEBF4). 
!4 EF9A89 6OCB?ASRFES E?98GRM<9 ?45BD4FBDAB-CD4>F<K9E><9 D45BFO: 
!4?48>4 E6S;< J9AFD4?PAB7B >BAFDB??9D4 E<EF9@O E >B@CPRF9DB@. 
%5BD>4, @BAF4: < F9EF<DB64A<9 E<EF9@O C<F4A<S < <AHBD@4J<BAAB= L<AO (A4CD<@9D, KNX, Zigbee <?< 
<AB=). 
!4?48>4 E6S;< J9AFD4?PAB7B >BAFDB??9D4 E C9D<H9D<=AO@< GEFDB=EF64@< < 84FK<>4@<. 
%5BD>4 < CDB7D4@@<DB64A<9 E<EF9@O BE69M9A<S E GCD46?9A<9@ CB 8<E>D9FAO@ (>BAF4>FAO@) E<7A4?4@ 
(6>?RK9A<9/6O>?RK9A<9). 
%5BD>4 < CDB7D4@@<DB64A<9 E<EF9@O BE69M9A<S E GCD46?9A<9@ CB 4A4?B7B6O@ E<7A4?4@ (8<@@<DB64A<9). 
%5BD>4 < CDB7D4@@<DB64A<9 BID4AAB= E<EF9@O A4 BEAB69 84FK<>4 86<:9A<S. 
�B@C?9>EA4S E5BD>4, F9EF<DB64A<9 < CDB7D4@@<DB64A<9 6E9I Q?9@9AFB6 <AF97D<DB64AAB= E<EF9@O «'@AO= 
8B@». 
 <A<@4?PAO= FD95G9@O= EBEF46 GK95AB7B EF9A84 «Э?9>FDB@BAF4: < A4?48>4 E<EF9@O «'@AO= 8B@» 
 <A<@4?PAO= EBEF46 EF9A84 8B?:9A 6>?RK4FP E?98GRM<9 Q?9@9AFO: 
1. *9AFD4?PAO= GCD46?SRM<= >BAFDB??9D «'@AB7B 8B@4» 4 1 LF. % 6B;@B:ABEFPR CDB7D4@@<DB64A<S < 
CB8>?RK9A<S > >B@CPRF9DG 8?S A4EFDB=><. 
2.  B8G?< E<EF9@O C<F4A<S < >B@@GA<>4J<=: 
�?B> C<F4A<S (A4CD<@9D, 24V/12V CBEFBSAAB7B FB>4) 4 1 LF. 
 B8G?P <AF9DH9=E4 E6S;< (A4CD<@9D, 8?S L<AO KNX, RS-485, Ethernet <?< 59ECDB6B8AB7B CDBFB>B?4 F<C4 
Zigbee/Wi-Fi) 4 1 LF. 
3.  B8G?< E<EF9@O BE69M9A<S: 
 B8G?P 8<E>D9FAOI (D9?9=AOI) 6OIB8B6 8?S GCD46?9A<S 6>?RK9A<9@/6O>?RK9A<9@ E69F4 4 1 LF. 
 B8G?P 4A4?B7B6OI (8<@@<DG9@OI) 6OIB8B6 8?S C?46AB7B D97G?<DB64A<S BE69M9AABEF< 4 1 LF. 
�@<F4FBDO A47DG;>< (A4CD<@9D, E5BD>4 E69FB8<B8B6 A4 C4A9?<) 4 A9 @9A99 2 LF. 
4.  B8G?< E<EF9@O 59;BC4EABEF< < 84FK<><: 
�4FK<> 86<:9A<S (B5N9@4) 4 1 LF. 
 B8G?P ;6G>B6B=/E69FB6B= E<7A4?<;4J<< (E<D9A4, E69FB6B= BCB69M4F9?P) 4 1 LF. 
5. "D74AO GCD46?9A<S < EJ9A4D<<: 
�ABCBKAO9 6O>?RK4F9?</EJ9A4DAO9 C9D9>?RK4F9?< 4 A9 @9A99 2 LF. 
�<@@9DAO= D97G?SFBD 4 1 LF. 
6.  BAF4:A4S CB8E<EF9@4: 
 BAF4:A4S C4A9?P (EF9A8) E A45BDB@ >?9@@A<>B6/D4;N9@B6 8?S E5BD>< EI9@. 
�B@C?9>F >459?9= < EB98<A<F9?PAOI CDB6B8B6 8?S @BAF4:4 (D4;?<KAB7B E9K9A<S < J69F4) 4 1 A45BD. 
7. #DB7D4@@AB9 B59EC9K9A<9 < 8B>G@9AF4J<S: 
�<J9A;<BAAB9 #" 8?S CDB7D4@@<DB64A<S >BAFDB??9D4 < E<EF9@O 4 1 >B@C?9>F. 
&9IA<K9E>B9 BC<E4A<9 EF9A84 < @9FB8<K9E><9 G>4;4A<S 4 1 >B@C?9>F. 
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8 'K95AO= EF9A8 
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6B8BEA45:9A<S» 3 CD< <ECB?P;B64A<< BD74AB6 GCD46?9A<S A4 EF9A89 CB8E69K<64RFES Q?9@9AFO 84AAB= 
<AHBD@4J<<. � D9:<@9 F9EF<DB64A<S 8B?:A4 5OFP CD98GE@BFD9A4 6B;@B:ABEFP EBCBEF46?9A<S Q?9@9AF4 
<AHBD@4J<< < 97B A4<@9AB64A<S. 
 <A<@4?PAO= EBEF46 EI9@O 8B?:9A 6>?RK4FP, AB A9 B7D4A<K<64FPES E?98GRM<@< Q?9@9AF4@<: 
�B8B;45BD (6B8B<EFBKA<>) 
!4EBEA4S EF4AJ<S C9D6B7B CB8N9@4 
"K<EFAO9 EBBDG:9A<S (6>?RK4S 5?B>< BFEFB=A<>4 < H<?PFD4) 
$9;9D6G4D K<EFB= 6B8O 

!4EBEA4S EF4AJ<S 6FBDB7B CB8N9@4 
�B8BA4CBDA4S 54LAS 
 47<EFD4?PAO= 6B8B6B8 
$4ECD989?<F9?PA4S E9FP 
�6B8 6 ;84A<9 
�4CBDA4S 4D@4FGD4 (;486<:><, 69AF<?<) 
�BAFDB?PAB-<;@9D<F9?PAO9 CD<5BDO (@4AB@9FDO) 
,<D<A4: A9 5B?99 1500 @@, 6OEBF4: A9 5B?99 1000 @@, 7?G5<A4 (FB?M<A4): A9 5B?99 150 @@ 

"5BDG8B64A<9 

7 Э?9>FDBH<J<DB64AAO= 
EF9A8 «'EFDB=EF6B, D45BF4 < 
GK9F 6 E<EF9@4I BFBC?9A<S 
;84A<=» 

!4 EF9A89 8B?:A4 5OFP CD98EF46?9A4 F9>EFB64S < 7D4H<K9E>4S <AHBD@4J<S CB F9@9 «'EFDB=EF6B, D45BF4 < 
GK9F 6 E<EF9@4I BFBC?9A<S ;84A<=» 3 CD< <ECB?P;B64A<< BD74AB6 GCD46?9A<S A4 EF9A89 CB8E69K<64RFES 
Q?9@9AFO 84AAB= <AHBD@4J<<. � D9:<@9 F9EF<DB64A<S 8B?:A4 5OFP CD98GE@BFD9A4 6B;@B:ABEFP 
EBCBEF46?9A<S Q?9@9AF4 <AHBD@4J<< < 97B A4<@9AB64A<S. 
�I, 1750 @@ I 1380@@ 

"5BDG8B64A<9 



 

8 �<5DB@9FD �<4C4;BA <;@9D9A<= K4EFBFO @9I4A<K9E><I >B?954A<=, �J 5...1000 
�<4C4;BA <;@9D9A<= 4@C?<FG8O 6<5DBC9D9@9M9A<S, @@ 0,01&6 
�<4C4;BA <;@9D9A<= 4@C?<FG8O 6<5DBE>BDBEF<, @@/E - 3,3...374 

�<4C4;BA <;@9D9A<= 4@C?<FG8O 6<5DBGE>BD9A<S, @/E2 - 2&170 
#D989? 8BCGE>49@B= BEAB6AB= BFABE<F9?PAB= CB7D9LABEF< <;@9D9A<S 
4@C?<FG8O, 6<5DBE>BDBEF< < 6<5DBGE>BD9A<S, % ± 5 
#D989?O 8BCGE>49@B= BEAB6AB= 45EB?RFAB= CB7D9LABEF< 

<;@9D9A<S K4EFBFO @9I4A<K9E><I >B?954A<= 6 8<4C4;BA9:   
       10&100�J ± 0,5 �J - 
       5&100 �J - ± 0,2 �J 

       100&1000 �J - ± 1 �J 

       100&10000 �J - - 
�D9@S «!45?R89A<S» < «":<84A<S», @<A - 1...1500 

�AF9D64? «!45?R89A<S», E9> - 10...3600 

"5BDG8B64A<9 

9 �9F9>FBD >4K9EF64 6B;8GI4 �@>BEFP 4>>G@G?SFBD4 - A9 @9A99 300 @�K �<4C4;BAO <;@9D9A<=: 
PM2.5: 0-999 @>7/@3 
PM10: 0-999 @>7/@3 
&9@C9D4FGD4 6B;8GI4: BF 0 8B 50% 

�?4:ABEFP 6B;8GI4: 0-90%"� 

"5BDG8B64A<9 

10 �9F9>FBD FDG5 6 EF9A9 Э?9@9AFO C<F4A<S >DBA4(6LR61;6F22;6KR61) 
�B?<K9EF6B < A4CDS:9A<9 Q?9@9AFB6 C<F4A<S 1I9B 

"5A4DG:<649@O9 @4F9D<4?O K9DAO9 < J69FAO9 @9F4??O/CDB6B8>4/89D96B 

Max 7?G5<A4 B5A4DG:9A<S 8D969E<AO A9 @9A99 25 @@ 

Max 7?G5<A4 B5A4DG:9A<S CDB6B8>< A9 @9A99 51 @@ 

Max 7?G5<A4 B5A4DG:9A<S J69FAOI @9F4??B6 A9 @9A99 60 @@ 

Max 7?G5<A4 B5A4DG:9A<S K9DAOI @9F4??B6 A9 @9A99 60 @@ 

�9E A9FFB A9 5B?99 0.17 >7 

"5BDG8B64A<9 

11 �B;<@9FD &<C EKёFK<>4 �9=79D4 2 74;BD4;DS8AOI 84FK<>4 �9=79D4 F<C4 %� -20 

�8<A<JO <;@9D9A<S@ >�6/K,  Q� 

#<F4A<9 BF �>>G@G?SFBD4 - 84 
Э?9@9AF C<F4A<S F<C4 AA - 2 LF. 
�454D<FO A9 5B?99 105 x 60 x 26 @@ 

 4EE4 A9 5B?99 100 7 
$45BK4S F9@C9D4FGD4 
BF -20 8B +50°% 

"5BDG8B64A<9 

12 �;@9D<F9?P GDB6AS LG@4, 
G?PFD4;6G>4 

�<4C4;BA <;@9D9A<= ,G@: 10 ... 20000 �J / �AHD4;6G>: 1,6 ... 20 �J / '?PFD4;6G>: 12,5 ... 40 >�J 

%C9>FD4?PAO= 8<4C4;BA:,G@: ">F46AO= EC9>FD - 31,5 �J ... 16 >�J; &D9FPB>F46AO= EC9>FD - 25 �J ... 20 >�J 
/ �AHD4;6G>: ">F46AO= EC9>FD - 2 �J ... 16 �J; &D9FPB>F46AO= EC9>FD - 1,6 �J ... 20 �J / '?PFD4;6G>: 
">F46AO= EC9>FD - 16 >�J ... 31,5 >�J; &D9FPB>F46AO= EC9>FD - 12,5 >�J ... 40 >�J 

+4EFBFAO9 >BDD9>J<<:,G@: 20 ... 150 8��; 22 ... 150 8�%; 30 ... 150 8�Z; 10 ... 150 8� EC9>FDO / �AHD4;6G>: 
20 ... 150 8�G; 30 ... 150 8�ZI; 10 ... 150 8� EC9>FDO / '?PFD4;6G>: 30 ... 150 8� 

"5BDG8B64A<9 



 

13 �;@9D<F9?P GDB6AS 
Q?9>FDB@47A<FAB7B HBA4 

 4>E. @47A<FA4S <A8G>J<S @47A<FAB7B CB?S A9 @9A99 (@&?) 0.1 
 <A. @47A<FA4S <A8G>J<S @47A<FAB7B CB?S A9 5B?99 (@&?) 0.00001 
 4>E. K4EFBF4 ( �J) A9 @9A99 3500 
 <A. K4EFBF4 (�J) A9 5B?99 5 
 4>E. A4CDS:9AABEFP Q?9>FD<K9E>B7B CB?S, �/@  A9 @9A99 1999 
 <A. A4CDS:9AABEFP Q?9>FD<K9E>B7B CB?S, @�/  A9 5B?99 1000 
#B7D9LABEFP A9 5B?99 1% 

�6G>B6B= E<7A4? - A4?<K<9 
%69FB64S <A8<>4J<S  - A4?<K<9 
#<F4A<9 9 � 

"5BDG8B64A<9 

14 �AHD4>D4EAO= F9D@B@9FD 
(C<DB@9FD) 

�<4C4;BA <;@9D9A<S A9 @9A99 BF 200 °C 8B 2200 °C (392 °F&3992°F) 
#B7D9LABEFP A9 5B?99 ±2 % <?< ±2 °C (200 - 450 °C), ±3 % <?< ±3 °C (450 - 1100 °C), ±3 % <?< ±4 °C (1100 
- 2200 °C) 
"CF<K9E>B9 D4;D9L9A<9 A9 @9A99 80:1 
�BQHH<J<9AF <;?GK9A<S BF 0.1 8B 1.0 A4EFD4<649@O= 

�D9@S <;@9D9A<S A9 5B?99 0.5 E 
%<7A4?<;4J<S CD96OL9A<S @<A<@4?PAB7B 
<?< @4>E<@4?PAB7B ;A4K9A<S F9@C9D4FGDO 9EFP 
�;@9D9A<9 ;A4K9A<= F9@C9D4FGDO Min/Max/Avg/Dif 
�O5BD 7D48GEB6 *9?PE<S < (4D9A79=F4 9EFP 
(GA>J<S G89D:4A<S 84AAOI 9EFP 
�4;9DAO= J9?9G>4;4F9?P 9EFP 
#B8E69F>4 8<EC?9S 9EFP 
�6FB6O>?RK9A<9 CD< CDBEFB9 9EFP 
�A8<>4J<S A<;>B7B ;4DS84 54F4D9< 9EFP 
�AF9DH9=E 8?S E6S;< E #� RS-232 

"5BDG8B64A<9 

15 �R>E@9FD �<4C4;BA <;@9D9A<= BE69MёAABEF< A9 @9A99 10 ÷ 200 000 ?> 
"EAB6A4S BFABE<F9?PA4S CB7D9LABEFP <;@9D9A<= BE69MёAABEF< (A9 5B?99) ± 8,0 % 

�>?RK4S CD989?O 8BCGE>49@B= BFABE<F9?PAB= CB7D9LABEF<, 6O;64AAB= A9?<A9=ABEFPR KG6EF6<F9?PABEF< 
CD<5BD4 (A9 5B?99) ± 3,0 % 

#D989?O 8BCB?A<F9?PAB= BFABE<F9?PAB= CB7D9LABEF< CD<5BD4 CD< <;@9D9A<< BE69M9AABEF<, ;4 EK9F 
<;@9A9A<S KG6EF6<F9?PABEF< HBFB@9FD<K9E>B= 7B?B6><, CD< <;@9A9A<< F9@C9D4FGDO 6B;8GI4 6 ;BA9 
<;@9D9A<= A4 >4:8O9 10 °% 6 8<4C4;BA9 BF -30 °% 8B +15 °% < E6. +25 °% 8B +60 °% ± 3,0 % 

�<8>B>D<EF4??<K9E><= 8<EC?9= A9 @9A99 3½ D4;DS84 

"5BDG8B64A<9 

16  G?PF<@9FD  4>E. ё@>BEFP (() A9 @9A99 99.9 @( 

 4>E. F9@C9D4FGD4, °% A9 @9A99 40 
 <A. F9@C9D4FGD4, °% A9 @9A99 -40 

 4>E. FB> (�) A9 @9A99 9.999 
 4>E. K4EFBF4 (>�J) A9 @9A99 12 
 4>E. C9D9@9AAB9 A4CDS:9A<9 (�) A9 @9A99 999.9 
 4>E. CBEFBSAAB9 A4CDS:9A<9 (�) A9 @9A99 999.9 

"5BDG8B64A<9 



 

 4>E. %BCDBF<6?9A<9 ' A9 @9A99 99.99  "@ 

#<F4A<9 - Q?9@9AFO AAA 

17 #D<5BD 8?S BCD989?9A<S 
>4K9EF64 6B84 $!-@9FD, 
?45BD4FBDAO= 

&<C 8<EC?9S �� 8<EC?9=, 7D4H<K9E><= E SD>B= CB8E69F>B= 

�<4C4;BA <;@9D9A<= D!: A9 @9A99 0 & 14 / D): 32 & +20 / Э�%: ±4000 @� / F9@C9D4FGDO: 35 & +150 º% 

�B?<K9EF6B >4A4?B6 A9 @9A99 1 
�B@C9AE4J<S &9D@B>B@C9AE4J<S DGKA4S < 46FB@4F<K9E>4S 
#B7D9LABEFP A9 5B?99 D!: ±0,03 / D): ±0,005 / Э�%: ±0,2 @� / F9@C9D4FGDO: ± 0,5 º% 

&BKABEFP CD9J<;<BAA4S 
�9E A9 5B?99 0,95 >7 
$4;@9DO A9 5B?99 (� x , x �) C9D9ABEAB=: 60 I 200 I 110 @@ / ?45BD4FBDAO=: 220 I 210 I 70 @@ 

#<F4A<9 4>>G@G?SFBDAB9 / E9F96B9 

"5BDG8B64A<9 

18 &9D@B@9FD J<HDB6B= 8?S 
6B8O 

�<EC?9=: E<@6B?PAO= ���, 8<4C4;BA <;@9D9A<=, º% BF -50 8B 200 
#<F4A<9 46FBAB@AB9: 3� (1,5�x2 Q?9@9AF4 A�) 
#BFD95?9A<9: A9 5B?99 5 @� 

 4EE4, >7: A9 5B?99 0,2 
�454D<FAO9 D4;@9DO, @@: A9 5B?99 120x70x30 

"5BDG8B64A<9 

19 Э>B6<;BD �B;<@9FD 
�;@9D9A<9 GDB6AS 
D48<4J<BAAB7B HBA4; C9AEBDAO= 8<EC?9=-A4?<K<9; �;@9D9A<9 
GDB6AS A<FD4FB6 6 B6BM4I < HDG>F4I (A<FD4F-F9EF9D)-A4?<K<9;  "CD989?9A<9 
>4K9EF64 6B8O- A4?<K<9; #B<E> ;BA E CB6OL9AAO@ Q?9>FDB@47A<FAO@ <;?GK9A<9@ - A4?<K<9; #B8>?RK9A<9 
> C9DEBA4?PAB@G >B@CPRF9DG - A4?<K<9 

"5BDG8B64A<9 

20 &9D@B@9FD >BAF4>FAO= E 
>B@C?9>FB@ ;BA8B6 
(CB7DG:AO@ < 6B;8GLAO@) 

�B?<K9EF6B < A4CDS:9A<9 Q?9@9AFB6 C<F4A<S 2I1.5B 

Max F9@C9D4FGD4 A9 @9A99 200 °% 

�<4C4;BA <;@9D9A<= A9 @9A99 BF -20 8B +200 °% 

&BKABEFP A9 @9A99 ±0.5 
Max FBKABEFP A9 @9A99 ±0.2°C 

&9@C9D4FGD4 ID4A9A<S A9 @9A99 BF -20 8B +50 °% 

$45BK4S F9@C9D4FGD4 A9 @9A99 BF -30 8B +50 °% 

�454D<FO 59; GC4>B6>< A9 5B?99 180I70I27 @@ 

�9E A9FFB A9 5B?99 0.2 >7 

"5BDG8B64A<9 

21 �AF9D4>F<6A4S C4A9?P �<47BA4?P A9 @9A99 75″,6EFDB9AA4S "�' A9 @9A99 4Gb, 6EFDB9AA4S #�' A9 @9A99 32 Gb, A4?<K<9 Wi-Fi < 
Ethernet CB8>?RK9A<S. (BD@4F Q>D4A4 16:9, G7B? B5;BD4 CB 69DF<>4?</7BD<;BAF4?< A9 @9A99 
178°,F9IAB?B7<S E9AEBD4 IR, D4;D9L9A<9 4K 3840×2160 

"5BDG8B64A<9 IT 

22  (' CD<AF9D/>BC<D/E>4A9D, HBD@4F �3, E>BDBEFP C9K4F< A9 @9A99 33 EFD/@<A �3 *69FAB=, D4;D9L9A<9 C9K4F< A9 
@9A99 1200 dpi, <AF9DH9=EO CB8>?RK9A<S Ethernet, USB, USB-host, Wi-F 

"5BDG8B64A<9 IT 

23 #DB7D4@@AO= >B@C?9>E E 
E<EF9@B= 6<DFG4?PAB= 
D94?PABEF< «"5E?G:<64A<9 
@AB7B>64DF<DAB7B 8B@4» 

#DB7D4@@AO= >B@C?9>E J<HDB6B7B 86B=A<>4 CD98A4;A4K9A 8?S B5GK9A<S < >BAFDB?S ;A4A<= CB 

A4CD46?9A<R B5E?G:<64A<S < Q>EC?G4F4J<< @AB7B>64DF<DAOI :<?OI 8B@B6. �B?:9A <@9FP @B8G?PAGR 
EFDG>FGDG < CB;6B?SFP CDB6B8<FP 6<DFG4?PAO9 GK95AO9 < <EE?98B64F9?PE><9 D45BFO CB B5E?G:<64A<R < 
Q>EC?G4F4J<<, 6<;G4?PAB7B BE@BFD4 < 89H9>FBE>BC<< @AB7B>64DF<DAOI :<?OI 8B@B6 < CD<?974RM<I 

'K95AB9 CBEB5<9 



 

86BDB6OI CDBEFD4AEF6.  
1 ?<J9A;<S A4 1 D45BK99 @9EFB, 59EEDBKA4S. 

$45BK99 @9EFB GK4M97BES 
№ !4<@9AB64A<9 �D4F><9 (D4@BKAO9) F9IA<K9E><9 I4D4>F9D<EF<>< �<8 
1 �B@CPRF9D (E<EF9@AO= 

5?B>, @BA<FBD, >?46<4FGD4, 
@OLP) 

#DBJ9EEBD A9 @9A99 2,5 �7J, A9 @9A99 10 S89D, "�' A9 @9A99 16GbDDR4, A4>BC<F9?P SSD A9 @9A99/1TB, 
8<E>D9FAO= 6<89B484CF9D A9 IG:9 8Gb, >?46<4FGD4 < @OLP, @BA<FBD E 8<47BA4?PR A9 @9A99 27" 

"5BDG8B64A<9 

2 %FB? >B@CPRF9DAO= A9 5B?99 1200@@ I 600@@ I 750@@  959?P 
3 %FG? >B@CPRF9DAO= A9 5B?99 L<D<A4 550@@ I 7?G5<A4 560 @@  959?P 
4 #DB7D4@@AB9 B59EC9K9A<9 

8?S D45BFO 6 6<DFG4?PAB= 
D94?PABEF< E J<HDB6O@< 
FD9I@9DAO@< @B89?S@< 

C<EF9@4 6<;G4?PAB7B CDB7D4@@<DB64A<S , D984>FBD EJ9A, <@CBDF HBD@4FB6: 3D, CAD, BIM, 
#B889D:<649@O9 HBD@4FO 3DS, OBJ, DAE, STL, FLT, FBX, GLTF, %FDB<F9?PEF6B IFC, DWG, DGN, SAT, 
DXF, DWF,  4L<ABEFDB9A<9 JT, 3DM, 3DXML, STEP, IGES, "5?4>B FBK9> PCL, XYZ, PTS. #B889D:>4 VR 
E<EF9@ < B5BDG8B64A<S.  
1 ?<J9A;<S A4 1 D45BK99 @9EFB, 59EEDBKA4S 

#DB7D4@@AB9 
B59EC9K9A<9 

5 #DB7D4@@AB9 B59EC9K9A<9 
8?S 46FB@4F<;4J<< 
6OCB?A9A<S CDB9>FAB= < 
D45BK9= 8B>G@9AF4J<< 8?S 
E<?B6B7B B5BDG8B64A<S, 
6AGFD9AA97B Q?9>FD<K9E>B7B 
BE69M9A<S < 
Q?9>FDBEA45:9A<S 
CDB@OL?9AAOI B5N9>FB6 

'K95AB9 #", CB;6B?S9F D4;@9M4FP E69FBF9IA<K9E>B9 < Q?9>FD<K9E>B9 B5BDG8B64A<9 6 46FB@4F<K9E>B@ <?< 
DGKAB@ D9:<@4I; BEGM9EF6?SFP 7DGCCB6B9 <?< <A8<6<8G4?PAB9 CB8>?RK9A<9 B5BDG8B64A<S > 
D4ECD989?<F9?PAO@ GEFDB=EF64@; EB;84FP Q?9>FDBF9IA<K9E>GR @B89?P, EB89D:4MGR 84AAO9 B5 
B5BDG8B64A<< EB EFDG>FGDB= E<?B6OI < >BAFDB?PAOI >459?PAOI E6S;9=; 
CDB?B:<FP FD4EEO < BCD989?<FP >459?PAO9 >BAEFDG>J<< 

1 ?<J9A;<S A4 1 D45BK99 @9EFB, 59EEDBKA4S 

#DB7D4@@AB9 
B59EC9K9A<9 

6 #DB7D4@@AB9 B59EC9K9A<9 
8?S 6OCB?A9A<S CDB9>FAB= 
8B>G@9AF4J<< D4;89?4 
«�9A9D4?PAO= C?4A» 6 
EBBF69FEF6<< E 
FD95B64A<S@< �"%& 

'K95AB9 #" CD98A4;A4K9AB 8?S 6OCB?A9A<S CDB9>FAB= 8B>G@9AF4J<< D4;89?4 «�9A9D4?PAO= C?4A» 6 
EBBF69FEF6<< E FD95B64A<S@< �"%&. 
CD<?B:9A<9 CB;6B?S9F BHBD@<FP K9DF9: 79A9D4?PAB7B C?4A4, A4A9EF< B5B;A4K9A<S 6D9@9AAOI 8BDB7, 
C9D9>D9EF>B6, GL<D9A<= < C?BM48B>, D4EEF46<FP A4 C?4A9 Q?9@9AFO B;9?9A9A<S < 5?47BGEFDB=EF64, 
GE?B6AB-7D4H<K9E><9 B5B;A4K9A<S. #D<?B:9A<9 CB;6B?S9F BHBD@<FP K9DF9: 79A9D4?PAB7B C?4A4, A4A9EF< 
B5B;A4K9A<S 6D9@9AAOI 8BDB7, C9D9>D9EF>B6, GL<D9A<= < C?BM48B>, D4EEF46<FP A4 C?4A9 Q?9@9AFO 
B;9?9A9A<S < 5?47BGEFDB=EF64, GE?B6AB-7D4H<K9E><9 B5B;A4K9A<S. 
1 ?<J9A;<S A4 1 D45BK99 @9EFB, 59EEDBKA4S 

#DB7D4@@AB9 
B59EC9K9A<9 

7 #DB7D4@@AB9 B59EC9K9A<9 
8?S D9L9A<S ;484K 
46FB@4F<;4J<< CB87BFB6>< < 
6OCGE>4 D45BK9= 
8B>G@9AF4J<< 8?S 
CDB>?48>< FDG5BCDB6B8B6 
A4DG:AOI E9F9= 
6B8BEA45:9A<S < 
>4A4?<;4J<< 

'K95AB9 #", CB;6B?S9F 
 46FB@4F<;<DB64FP K4EFP  D45BFO CDB9>F<DB6M<>4. #B;6B?S9F EB;8464FP A4 K9DF9:9 CB?ABHGA>J<BA4?PAO9 
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