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1 #�%#"$& $��"+�� #$"�$�  / #$"(�%%�"!��0!"�"  "�'�3 

# . 01 #DB9>F<DB64A<9 J<HDB6OI GEFDB=EF6 

 

 

1.1. "5?4EFP CD<@9A9A<S CDB7D4@@O 

 

$45BK4S CDB7D4@@4 CDBH9EE<BA4?PAB7B @B8G?S -S6?S9FES K4EFPR CDB7D4@@O CB87BFB6>< 
EC9J<4?<EFB6 ED98A97B ;69A4 (��"' �#" �D�'#% %�&<% CB EC9J<4?PABEF< %#" 09.02.01  
�B@CPRF9DAO9 E<EF9@O < >B@C?9>EO, GF69D:89AAB= CD<>4;B@  <A<EF9DEF64 B5D4;B64A<S < 
A4G>< $( BF 28.07.2014 №849 

$45BK4S CDB7D4@@4 CDBH9EE<BA4?PAB7B @B8G?S <ECB?P;G9FES 6 K4EF< BE6B9A<S 

BEAB6AB7B 6<84 CDBH9EE<BA4?PAB= 89SF9?PABEF< #DB9>F<DB64A<9 J<HDB6OI GEFDB=EF6 < 

EBBF69FEF6GRM<I CDBH9EE<BA4?PAOI >B@C9F9AJ<= (#�):  

#� 1.1.  �OCB?ASFP FD95B64A<S F9IA<K9E>B7B ;484A<S A4 CDB9>F<DB64A<9 J<HDB6OI 
GEFDB=EF6. 

#� 1.2.  $4;D454FO64FP EI9@O J<HDB6OI GEFDB=EF6 A4 BEAB69 <AF97D4?PAOI EI9@ D4;AB= 
EF9C9A< <AF97D4J<<. 

#� 1.3.  �ECB?P;B64FP ED98EF64 < @9FB8O 46FB@4F<;<DB64AAB7B CDB9>F<DB64A<S CD< 
D4;D45BF>9 J<HDB6OI GEFDB=EF6. 

#� 1.4        #DB6B8<FP <;@9D9A<S C4D4@9FDB6 CDB9>F<DG9@OI GEFDB=EF6 < BCD989?SFP 

CB>4;4F9?< A489:ABEF< 

#� 1.5       �OCB?ASFP FD95B64A<S ABD@4F<6AB-F9IA<K9E>B= 8B>G@9AF4J<<. 

$45BK4S CDB7D4@@4 D4;D45BF4A4 8?S BKAB= HBD@O B5GK9A<S. 

1.2. &D95B64A<S > D9;G?PF4F4@ BE6B9A<S CDBH9EE<BA4?PAB7B @B8G?S 

*9?< < ;484K< CDBH9EE<BA4?PAB7B @B8G?S 

% J9?PR B6?489A<S G>4;4AAO@ 6<8B@ CDBH9EE<BA4?PAB= 89SF9?PABEF< < 

EBBF69FEF6GRM<@< CDBH9EE<BA4?PAO@< >B@C9F9AJ<S@< B5GK4RM<=ES 6 IB89 BE6B9A<S 

CDBH9EE<BA4?PAB7B @B8G?S 8B?:9A: 

<@9FP CD4>F<K9E><= BCOF: 
-  CD<@9A9A<S <AF97D4?PAOI EI9@ D4;AB= EF9C9A< <AF97D4J<< CD< D4;D45BF>9 J<HDB6OI 
GEFDB=EF6 < CDB69D>< <I A4 D45BFBECBEB5ABEFP; 
- CDB9>F<DB64A<S J<HDB6OI GEFDB=EF6 A4 BEAB69 C4>9FB6 CD<>?48AOI CDB7D4@@; 
-   BJ9A>< >4K9EF64 < A489:ABEF< J<HDB6OI GEFDB=EF6; 
-   CD<@9A9A<S ABD@4F<6AB-F9IA<K9E>B= 8B>G@9AF4J<<; 

G@9FP: 
-   6OCB?ASFP 4A4?<; < E<AF9; >B@5<A4J<BAAOI EI9@; 
- CDB6B8<FP <EE?98B64A<S D45BFO J<HDB6OI GEFDB=EF6 < CDB69D>G <I A4 D45BFBECBEB5ABEFP; 
-   D4;D454FO64FP EI9@O J<HDB6OI GEFDB=EF6 A4 BEAB69 <AF97D4?PAOI EI9@ D4;AB= EF9C9A< 
<AF97D4J<<: 
-   6OCB?ASFP FD95B64A<S F9IA<K9E>B7B ;484A<S A4 CDB9>F<DB64A<9 J<HDB6OI GEFDB=EF6; 
-   CDB9>F<DB64FP FBCB?B7<R C9K4FAOI C?4F, >BAEFDG>F<6AB-F9IAB?B7<K9E><9 @B8G?< 
C9D6B7B GDB6AS E CD<@9A9A<9@ C4>9FB6 CD<>?48AOI CDB7D4@@; 
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-   D4;D454FO64FP >B@C?9>F >BAEFDG>FBDE>B= 8B>G@9AF4J<< E <ECB?P;B64A<9@ E<EF9@O 
46FB@4F<;<DB64AAB7B CDB9>F<DB64A<S; 
- BCD989?SFP CB>4;4F9?< A489:ABEF< < 8464FP BJ9A>G >4K9EF64 ED98EF6 6OK<E?<F9?PAB= 
F9IA<>< (84?99 - %�&); 
-   6OCB?ASFP FD95B64A<S ABD@4F<6AB-F9IA<K9E>B= 8B>G@9AF4J<<; 

;A4FP: 
-   4D<H@9F<K9E><9 < ?B7<K9E><9 BEAB6O J<HDB6B= F9IA<><; 
-   CD46<?4 BHBD@?9A<S EI9@ J<HDB6OI GEFDB=EF6; 
-   CD<AJ<CO CBEFDB9A<S J<HDB6OI GEFDB=EF6; 
-   BEAB6O @<>DBCDBJ9EEBDAB= F9IA<><; 
-   BEAB6AO9 ;484K< < QF4CO CDB9>F<DB64A<S J<HDB6OI GEFDB=EF6; 
-   >BAEFDG>FBDE>GR 8B>G@9AF4J<R, <ECB?P;G9@GR CD< CDB9>F<DB64A<<; 
-   GE?B6<S Q>EC?G4F4J<< J<HDB6OI GEFDB=EF6, B59EC9K9A<9 <I CB@9IBGEFB=K<6BEF< < 
F9C?B6OI D9:<@B6, ;4M<FO BF @9I4A<K9E><I 6B;89=EF6<= < 47D9EE<6AB= ED98O; 
- BEB59AABEF< CD<@9A9A<S E<EF9@ 46FB@4F<;<DB64AAB7B CDB9>F<DB64A<S, C4>9FO CD<>?48AOI 
CDB7D4@@; 
-  @9FB8O BJ9A>< >4K9EF64 < A489:ABEF< J<HDB6OI GEFDB=EF6; 
-  BEAB6O F9IAB?B7<K9E><I CDBJ9EEB6 CDB<;6B8EF64 %�&; 
-  D97?4@9AFO, CDBJ98GDO, F9IA<K9E><9 GE?B6<S < ABD@4F<6O. 

#DB7D4@@4 6BEC<F4A<S 6 D45BK9= CDB7D4@@9 GK95AB= 8<EJ<C?<AO BFD4:49FES K9D9; 
EB89D:4A<9 A4CD46?9A<= 6BEC<F4F9?PAB= D45BFO, D4;5<FOI A4 E?98GRM<9 6BEC<F4F9?PAO9 
@B8G?<: 
 

 B8G?< CDB7D4@@O 
6BEC<F4A<S 

%B89D:4A<9 @B8G?S CDB7D4@@O 6BEC<F4A<S 

 B8G?P 1 
«#DBH9EE<BA4?PAB-
?<KABEFAB9 6BEC<F4A<9» 

Ц9?ь @B8G?я: EB;84A<9 GE?B6<= 8?S G8B6?9F6BD9A<S 
CBFD95ABEF9= B5GK4RM<IES 6 <AF9??9>FG4?PAB@, >G?PFGDAB@ < 
AD46EF69AAB@ D4;6<F<< 6 EH9D9 FDG8B6OI < EBJ<4?PAB-
Q>BAB@<K9E><I BFABL9A<= CBED98EF6B@ CDBH9EE<BA4?PAB7B 
E4@BBCD989?9A<S. 
З484ч8 @B8G?я: 

 D4;6<F<9 B5M9EF69AAB= 4>F<6ABEF< B5GK4RM<IES, 
6BEC<F4A<9 6 A<I EB;A4F9?PAB7B BFABL9A<S > FDG8G < 
A4DB8AB@G 8BEFBSA<R; 

 HBD@<DB64A<9 G B5GK4RM<IES CBFD95ABEF< FDG8<FPES, 
8B5DBEB69EFAB, BF69FEF69AAB < F6BDK9E>< BFABE<FPES > 
D4;AO@ 6<84@ FDG8B6B= 89SF9?PABEF<. 

 HBD@<DB64A<9 CDBH9EE<BA4?PAOI >B@C9F9AJ<=; 

 HBD@<DB64A<9 BEB;A4A<S CDBH9EE<BA4?PAB= 
<89AF<KABEF< (BEB;A4A<9 E6B9= CD<A48?9:ABEF< > 
BCD989?TAAB= CDBH9EE<< < CDBH9EE<BA4?PAB@G 
EBB5M9EF6G); 

 HBD@<DB64A<9 KG6EF64 EBJ<4?PAB-CDBH9EE<BA4?PAB= 
BF69FEF69AABEF<, GE6B9A<9 CDBH9EE<BA4?PAB-QF<K9E><I 
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ABD@; 

 BEB;A4AAO= 6O5BD 5G8GM97B CDBH9EE<BA4?PAB7B D4;6<F<S 
< 6B;@B:ABEF9= D94?<;4J<< EB5EF69AAOI :<;A9AAOI 
C?4AB6; 

 HBD@<DB64A<9 BFABL9A<S > CDBH9EE<BA4?PAB= 
89SF9?PABEF< >4> 6B;@B:ABEF< GK4EF<S 6 D9L9A<< 
?<KAOI, B5M9EF69AAOI, 7BEG84DEF69AAOI, 
B5M9A4J<BA4?PAOI CDB5?9@. 

 B8G?P 2 
 «�D4:84AE>B-
C4FD<BF<K9E>B9 
6BEC<F4A<9» 

Ц9?ь @B8G?я: D4;6<F<9 ?<KABEF< B5GK4RM97BES A4 BEAB69 
HBD@<DB64A<S G B5GK4RM<IES KG6EF64 C4FD<BF<;@4, 
7D4:84AEF69AABEF<, G64:9A<S > C4@SF< ;4M<FA<>B6 "F9K9EF64 < 
CB86<74@ �9DB96 "F9K9EF64, ;4>BAG < CD46BCBDS8>G. 
З484ч8 @B8G?я: 

 HBD@<DB64A<9 ;A4A<= B5GK4RM<IES B E<@6B?<>9 $BEE<<; 

 6BEC<F4A<9 G B5GK4RM<IES 7BFB6ABEF< > 6OCB?A9A<R 
7D4:84AE>B7B 8B?74 < >BAEF<FGJ<BAAOI B5S;4AABEF9= CB 
;4M<F9 $B8<AO; 

 HBD@<DB64A<9 G B5GK4RM<IES C4FD<BF<K9E>B7B EB;A4A<S, 
KG6EF64 69DABEF< E6B9@G "F9K9EF6G; 

 D4;6<F<9 G B5GK4RM<IES G64:9A<S > C4@SF< ;4M<FA<>B6 
"F9K9EF64 < CB86<74@ �9DB96 "F9K9EF64, <EFBD<K9E><@ 
E<@6B?4@ < C4@SFA<>4@ "F9K9EF64; 

 HBD@<DB64A<9 DBEE<=E>B= 7D4:84AE>B= <89AF<KABEF<, 
7D4:84AE>B= CB;<J<< 4>F<6AB7B < BF69FEF69AAB7B K?9A4 
DBEE<=E>B7B B5M9EF64, BEB;A4RM97B E6B< 
>BAEF<FGJ<BAAO9 CD464 < B5S;4AABEF<, G64:4RM97B ;4>BA 
< CD46BCBDS8B>, B5?484RM97B KG6EF6B@ EB5EF69AAB7B 
8BEFB<AEF64, BEB;A4AAB CD<A<@4RM97B FD48<J<BAAO9 
A4J<BA4?PAO9 < B5M9K9?B69K9E><9 7G@4A<EF<K9E><9 < 
89@B>D4F<K9E><9 J9AABEF<; 

 D4;6<F<9 CD46B6B= < CB?<F<K9E>B= >G?PFGDO 
B5GK4RM<IES, D4EL<D9A<9 >BAEFDG>F<6AB7B GK4EF<S 6 
CD<ASF<< D9L9A<=, ;4FD47<64RM<I <I CD464 < <AF9D9EO, 
6 FB@ K<E?9 6 D4;?<KAOI HBD@4I B5M9EF69AAB= 
E4@BBD74A<;4J<<, E4@BGCD46?9A<S, B5M9EF69AAB 
;A4K<@B= 89SF9?PABEF<; D4;6<F<9 6 @B?B89:AB= ED989 
BF69FEF69AABEF<, CD<AJ<CB6 >B??9>F<6<;@4 < EBJ<4?PAB= 
EB?<84DABEF<; 

 HBD@<DB64A<9 CD<69D:9AABEF< <89S@ 
<AF9DA4J<BA4?<;@4, 8DG:5O, D469AEF64, 6;4<@BCB@BM< 
A4DB8B6; 6BEC<F4A<9 G64:<F9?PAB7B BFABL9A<S > 
A4J<BA4?PAB@G 8BEFB<AEF6G ?R89=, <I KG6EF64@, 
D9?<7<B;AO@ G59:89A<S@; 

 HBD@<DB64A<9 GEF4AB6B> ?<KABEF<, CB;6B?SRM<I 
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CDBF<6BEFBSFP <89B?B7<< Q>EFD9@<;@4, A4J<BA4?<;@4, 
>E9ABHB5<<, >BDDGCJ<<, 8<E>D<@<A4J<< CB EBJ<4?PAO@, 
D9?<7<B;AO@, D4EB6O@, A4J<BA4?PAO@ CD<;A4>4@ < 
8DG7<@ A974F<6AO@ EBJ<4?PAO@ S6?9A<S@; 

 HBD@<DB64A<9 4AF<>BDDGCJ<BAAB7B @<DB6B;;D9A<S. 

 B8G?P 3 «(<;<K9E>4S 
>G?PFGD4 < 
;8BDB6P9E59D9:9A<9» 

Ц9?ь @B8G?я: HBD@<DB64A<9 G B5GK4RM<IES KG6EF64 59D9:AB7B 
BFABL9A<S > >G?PFGDAB@G A4E?98<R < FD48<J<S@ 
@AB7BA4J<BA4?PAB7B A4DB84 $BEE<<, >G?PFGDO ;8BDB6PS, 
59;BC4EAB7B CB6989A<S, EFD9@?9A<S > ;8BDB6B@G B5D4;G :<;A< < 
;4ASF<S@ ECBDFB@, 6BEC<F4A<9 CE<I<K9E>< ;8BDB6B=, H<;<K9E>< 
D4;6<FB= < EBJ<4?PAB-484CF<DB64AAB= ?<KABEF<. 
З484ч8 @B8G?я: 

 HBD@<DB64A<9 ECBEB5ABEF< > 8GIB6AB@G D4;6<F<R, 
D94?<;4J<< F6BDK9E>B7B CBF9AJ<4?4 6 GK95AB=, 
CDBH9EE<BA4?PAB= 89SF9?PABEF< A4 BEAB69 AD46EF69AAOI 
GEF4AB6B> < @BD4?PAOI ABD@, A9CD9DO6AB7B B5D4;B64A<S, 
E4@B6BEC<F4A<S < GA<69DE4?PAB= 8GIB6AB-AD46EF69AAB= 
>B@C9F9AJ<< - «EF4AB6<FPES ?GKL9»; 

 HBD@<DB64A<9 G B5GK4RM<IES BF69FEF69AAB7B BFABL9A<S 
> E6B9@G ;8BDB6PR < CBFD95ABEF< 6 ;8BDB6B@ B5D4;9 
:<;A<, H<;<K9E>B@ E4@BEB69DL9AEF6B64A<<, ;4ASF<SI 
ECBDF<6AB-B;8BDB6<F9?PAB= 89SF9?PABEFPR, D4;6<F<9 
>G?PFGDO 59;BC4EAB= :<;A989SF9?PABEF<, CDBH<?4>F<>G 
A4D>BF<K9E>B= < 4?>B7B?PAB= ;46<E<@BEF<, F454>B>GD9A<S 
< 8DG7<I 6D98AOI CD<6OK9>; 

 HBD@<DB64A<9 59D9:AB7B, BF69FEF69AAB7B < 
>B@C9F9AFAB7B BFABL9A<S > H<;<K9E>B@G < 
CE<IB?B7<K9E>B@G ;8BDB6PR - >4> EB5EF69AAB@G, F4> < 
8DG7<I ?R89=, G@9A<9 B>4;O64FP C9D6GR CB@BMP, 
D4;6<F<9 >G?PFGDO ;8BDB6B7B C<F4A<S. 

 B8G?P 4 «�G?PFGDAB-
F6BDK9E>B9 6BEC<F4A<9» 
 

Ц9?ь @B8G?я: EB;84A<9 GE?B6<= 8?S E4@BBCD989?9A<S < 
EBJ<4?<;4J<< B5GK4RM<IES A4 BEAB69 EBJ<B>G?PFGDAOI, 
8GIB6AB-AD46EF69AAOI J9AABEF9= < CD<ASFOI 6 DBEE<=E>B@ 
B5M9EF69 CD46<? < ABD@ CB6989A<S 6 <AF9D9E4I K9?B69>4, E9@P<, 
B5M9EF64 < 7BEG84DEF64, HBD@<DB64A<9 G B5GK4RM<IES G64:9A<S 
> EF4DL9@G CB>B?9A<R. 
З484ч8 @B8G?я: 

 6BEC<F4A<9 ;8BDB6B=, EK4EF?<6B=, E6B5B8AB= ?<KABEF<, 
HBD@<DB64A<9 ECBEB5ABEF< EF46<FP J9?< < EFDB<FP 
:<;A9AAO9 C?4AO; 

 D94?<;4J<S B5GK4RM<@<ES CD4>F<> E4@BD4;6<F<S < 
E4@B6BEC<F4A<S 6 EBBF69FEF6<< E B5M9K9?B69K9E><@< 
J9AABEFS@< < <894?4@< 7D4:84AE>B7B B5M9EF64; 

 HBD@<DB64A<9 CB;<F<6AOI :<;A9AAOI BD<9AF<DB6 < 
C?4AB6; 

 HBD@<DB64A<9 G B5GK4RM<IES 7BFB6ABEF< < ECBEB5ABEF< 
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> B5D4;B64A<R, 6 FB@ K<E?9 E4@BB5D4;B64A<R, A4 
CDBFS:9A<< 6E9= :<;A<; EB;A4F9?PAB9 BFABL9A<9 > 
A9CD9DO6AB@G B5D4;B64A<R >4> GE?B6<R GEC9LAB= 
CDBH9EE<BA4?PAB= < B5M9EF69AAB= 89SF9?PABEF<; 

 HBD@<DB64A<9 6OD4:9AAB= 6 CB6989A<< AD46EF69AAB= 
CB;<J<<, 6 FB@ K<E?9 ECBEB5ABEF< > EB;A4F9?PAB@G 
6O5BDG 8B5D4, AD46EF69AAB7B EB;A4A<S < CB6989A<S A4 
BEAB69 GE6B9A<S B5M9K9?B69K9E><I J9AABEF9= < 
AD46EF69AAOI KG6EF6 (K9EF<, 8B?74, ECD4698?<6BEF<, 
@<?BE9D8<S < 8DG:9?R5<S); 

 D4;6<F<9 >G?PFGDO @9:A4J<BA4?PAB7B B5M9A<S; 

 HBD@<DB64A<9 G64:<F9?PAB7B BFABL9A<S > DB8<F9?S@ < 
EF4DL9@G CB>B?9A<R 6 J9?B@, 7BFB6ABEF< CBASFP <I 
CB;<J<R, CD<ASFP <I ;45BFG, 7BFB6ABEF< 8B7B64D<64FPES E 
DB8<F9?S@< < K?9A4@< E9@P< 6 D9L9A<< 6BCDBEB6 6989A<S 
8B@4LA97B IB;S=EF64, D4ECD989?9A<S E9@9=AOI 
B5S;4AABEF9=; 

 6BEC<F4A<9 BF69FEF69AAB7B BFABL9A<S > EB;84A<R < 
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CAD/CAM E<EF9@1F4CO D4;D45BF>< EB6D9@9AAOI %�#$. 
2 2 "�-1-4, 

#� 1.1,1.5 
 B8G?P 2 

 

&9@4 19 "EAB6AO9 
C4>9FO CD<>?48AOI 

CDB7D4@@ 

36.  "5;BD EB6D9@9AAOI BF9K9EF69AAOI < ;4DG59:AOI E<EF9@. 
)4D4>F9D<EF<>4 EB6D9@9AAOI %�#$ C9K4FAOI C?4F. 
%<EF9@4 E>6B;AB7B  CDB9>F<DB64A<S. #4>9F P-CAD. 

%FDG>FGD4 C4>9F4, BEAB6AO9 CDB7D4@@O < D984>FBDO. 
"5M4S CBE?98B64F9?PABEFP 89=EF6<= CD< D4;D45BF>9 
C9K4FAOI C?4F E CB@BMPR ### P-CAD."5;BD 
EGM9EF6GRM<I C4>9FB6 CD<>?48AOI CDB7D4@@. #D<@9A9A<9 
BEAB6AOI C4>9FB6 CD<>?48AOI CDB7D4@@. 

2 2 "�-1-4, 

#� 1.1,1.5 
 B8G?P 1 
 

 37.  #D4>F<K9E>4S D45BF4 №7, %B;84A<9 E<@6B?PAB= 
5<5?<BF9>< Q?9@9AFB6 8?S >B@5<A4J<BAAB= EI9@O.�6B8 
EI9@O Q?9>FD<K9E>B= CD<AJ<C<4?PAB= 13 6 7D4H<K9E>B@ 
D984>FBD9 P-CADSchematic. 

2 2 "� 2-5 

#�1.1-3,5 

 B8G?P 2 

 

 38.  #D4>F<K9E>4S D45BF4 №8, №9 %B;84A<9 >BDCGEAB= 4 4 "� 2-5  B8G?P 1 
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5<5?<BF9>< Q?9@9AFB6 8?S >B@5<A4J<BAAB= EI9@O. 
'C4>B6>4 6O6B8B6 >BAEFDG>F<6AOI Q?9@9AFB6 6 >BDCGE4. 
�;GK9A<9 ### 8?S 46FB@4F<;4J<< CDB9>F<DB64A<S 
J<HDB6OI GEFDB=EF6. �;GK9A<9 4?7BD<F@B6 D4;@9M9A<S. 
$45BF4 E 4?7BD<F@B@ CBE?98B64F9?PAB7B D4;@9M9A<S 
@B8G?9=. #DB9>F<DB64A<9  C9K4FAB= C?4FO E CD<@9A9A<9@ 
###. 

#�1.1-3,5  

 39.  %4@BEFBSF9?PA4S D45BF4 №8  
- #B?GK9A<9 >BAEFDG>FBDE>B= 8B>G@9AF4J<< CD< 
46FB@4F<;<DB64AAB@ CDB9>F<DB64A<< C9K4FAB= C?4FO. 
- $4;D45BF>4 BEAB6AO9 A48C<E< <  HBD@4F>< �3 6 C4>9F9 P-

CAD 

- "HBD@?9A<9 C9D9KAS Q?-FB6 8?S EI9@O 
13(CD<AJ<C<4?PA4S)6 C4>9F9 P-CAD 

- �;GK<FP EB;84A<9 '�" D48<BQ?9@9AFB6    ED98EF64@< 
D984>FBD4 P-CADSymbolEditor. 

-�;GK<FP  @9FB8<>G D4;D45BF>< CBE48BKAOI @9EF Q?9@9AFB6  
ED98EF64@< D984>FBD4 P-CADPatternEditor. 

-�;GK<FP @9FB8<>G GC4>B6>< 6O6B8B6 Q?9@9AFB6 $1� 
ED98EF64@< CDB7D4@@O LibraryExecutive6 C4>9F9 
CD<>?48AOI CDB7D4@@ P-CAD. 

6  "� 2 
"�-3 

"�-4 

 B8G?P 5 

 

$4;89? 1.2  9FB8O BJ9A>< >4K9EF64 < A489:ABEF< J<HDB6OI GEFDB=EF6     

&9@4 1. #BASF<9 
A489:ABEF<. 
#B>4;4F9?< 
A489:ABEF< 

40.   "5M<9 E6989A<S < BEAB6AO9 CBASF<S A489:ABEF<. 
#B>4;4F9?< A489:ABEF< 

2 2 "�-1-4, 

#� 1.1,1.5 
 B8G?P 1 
 

 41.  #D4>F<K9E><9 ;4ASF<S №10 $4EK9F CB>4;4F9?9= 
A489:ABEF< 

2 2 "� 2-5 

#�1.1-3,5 

 B8G?P 1 
 

&9@4 2 
 

42.  $4EK9F A489:ABEF< 2 2 #� 1.3 

#� 1.4 

"� 4 
"� 5 

 B8G?P 1 
 

 43.  #D4>F<K9E><9 ;4ASF<S №11 , №12  $4EK9F A489:ABEF< 
>BAEFDG>J<< J<HDB6OI GEFDB=EF6 

4 4 "� 2-5 

#�1.1-3,5 

 B8G?P 4 
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44.  #D4>F<K9E><9 ;4ASF<S №13 $4EK9F A489:ABEF< A4 QF4C9 
F9IA<K9E>B7B CDB9>F<DB64A<S. 

2 2 "� 2-5 

#�1.1-3,5 

 B8G?P 1 
 

45.  #D4>F<K9E><9 ;4ASF<S №14, №15 $4EK9F A489:ABEF< 
GEFDB=EF64 E GK9FB@ >BQHH<J<9AF4 Q?9>FD<K9E>B= A47DG;>< 
< F9@C9D4FGDO B>DG:4RM9= ED98O. 

4 4 "� 2-5 

#�1.1-3,5 

 B8G?P 1 
 

46.  %4@BEFBSF9?PA4S D45BF4 �OCB?A9A<9 D4EK9FB6 
A489:ABEF< 6 EBBF69FEF6<< E <A8<6<8G4?PAO@ ;484A<9@ 

4  "� 2 
"�-3 

"�-4 

 B8G?P 2 

 

&9@4 3 

#DB9>F<DB64A<9 A4 
;484AAGR 
A489:ABEFP.  

1.  #DB9>F<DB64A<9 A4 ;484AAGR A489:ABEFP.  9FB8O 
CB6OL9A<S A489:ABEF< 

2 2 #� 1.3 

"� 4 
"� 5 

 B8G?P 1 
 

2.  %4@BEFBSF9?PA4S D45BF4 �O5BD BCF<@4?PAB7B D9L9A<S 
CD< CDB9>F<DB64A<< GEFDB=EF6 A4 ;484AAGR A489:ABEFP. 

4  "� 2 
"�-3 

"�-4 

 B8G?P 1 
 

3.  %4@BEFBSF9?PA4S D45BF4 �O5BD BCF<@4?PAB7B D9L9A<S 
CD< CDB9>F<DB64A<< GEFDB=EF6 A4 ;484AAGR A489:ABEFP. 

2  "� 2 
"�-3 

"�-4 

 B8G?P 3 

 

4.  %4@BEFBSF9?PA4S D45BF4 �OCB?A9A<9  D9H9D4FB6 CB F9@9 
5 9FB8O CB6OL9A<S A489:ABEF<6. 

 

4 

 "� 2 
"�-3 

"�-4 

 B8G?P 1 
 

 5.  6. %4@BEFBSF9?PA4S D45BF4 �OCB?A9A<9  D9H9D4FB6 CB F9@9 
5 9FB8O CB6OL9A<S %4@BEFBSF9?PA4S D45BF4 A489:ABEF< 

4  "� 2 
"�-3 

"�-4 

 B8G?P 1 
 

7. $4;89? 1.3"EAB6O F9IAB?B7<K9E><I CDBJ9EEB6 CDB<;6B8EF64 J<HDB6OI GEFDB=EF6     

&9@4 1 "5M<9 
CBASF<S B 
F9IAB?B7<K9E><I 
CDBJ9EE4I 

8.  9. 1?9@9AFO F9IAB?B7<K9E><I CDBJ9EEB6. �<8O 
F9IAB?B7<K9E><I CDBJ9EEB6. &9IAB?B7<K9E>B9 B5BDG8B64A<9 
< BEA4EF>4. "EAB6AO9 F9A89AJ<< D4;6<F<S F9IAB?B7<< 
C9K4FAOI C?4F. "EB59AABEF< CDB<;6B8EF64 ## 6 $(. 
#9DEC9>F<6AO9 A4CD46?9A<S EB;84A<S AB6OI F9IAB?B7<= 
@9:EB98<A9A<=. �?4EEO FBKABEF< ##. �?<SA<9 
89EF45<?<;<DGRM<I H4>FBDB6 A4 ##. %CBEB5O 
CD98BF6D4M9A<S <I 6?<SA<S A4 QF4C4I >BAEFDG<DB64A<S < 
CDB<;6B8EF64 ##. 

2 2 #� 1.3 

"� 4 
"� 5 

 B8G?P 1 
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&9@4 2 

&9IAB?B7<K9E>4S 
8B>G@9AF4J<S 

10.  11. �<8O F9IAB?B7<K9E><I 8B>G@9AFB6. (BD@O 
F9IAB?B7<K9E><I 8B>G@9AFB6.  9FB8<>4 BHBD@?9A<S 
F9IAB?B7<K9E><I 8B>G@9AFB6. 

2 2 #� 1.3 

"� 4 
"� 5 

 B8G?P 1 
 

 12.  #D4>F<K9E><9 ;4ASF<S №16, №17 "HBD@?9A<9 
@4DLDGFAOI >4DF. %B;84A<9 E<@6B?PAB= 5<5?<BF9>< E 
CB@BMPR @4EF9D4 E<@6B?B6 (SymbolWizard). %B;84A<9 
CBE48BKAOI @9EF E CB@BMPR @4EF9D4 L45?BA4 
(PatternWisard). 

4 4 #� 1.3 

"� 4 
"� 5 

 B8G?P 4 

 

&9@4 3 

�6FB@4F<;4J<S 
CDB<;6B8EF69AAOI 
CDBJ9EEB6 

13.  %CBEB5O 46FB@4F<;4J<< CDB<;6B8EF69AAOI CDBJ9EEB6. 
�6FB@4F<;4J<S CDBJ9EE4 GEF4AB6>< � % A4 C9K4FAO9 C?4F. 

2 2 #� 1.3 

"� 4 
"� 5 

 B8G?P 4 

 

 14.  %4@BEFBSF9?PA4S D45BF4 �6FB@4F<;4J<S CDBJ9EE4 C4=><. 4  #� 1.3 

"� 4 
"� 5 

 B8G?P 1 
 

&9@44 �BAFDB?P 
J<HDB6OI GEFDB=EF6. 

15.  �<8O <ECOF4A<=. %FDG>FGDA4S EI9@4 46FB@4F<;<DB64AAB= 
E<EF9@O <;@9D9A<S.  

2 2 #� 1.3 
"� 4 
"� 5 

 B8G?P 1 
 

16.  �<8O >BAFDB?S J<HDB6OI GEFDB=EF6. �ECOF4A<S J<HDB6OI 
GEFDB=EF6 

2 2 #� 1.3 
"� 4 
"� 5 

 B8G?P 1 
 

17.  #D4>F<K9E>4S D45BF4 №18 %B;84A<9 CBE48BKAOI @9EF E 
CB@BMPR @4EF9D4 L45?BA4 (PatternWisard). 

2 2 #� 1.3 
"� 4 
"� 5 

 B8G?P 2 
 

1.  �45BD4FBDA4S D45BF4 №1, №2 %BEF46?9A<9 EI9@ 6 PCAD  4  "� 2-9 

#�1.1-3,5 

 B8G?P 1 

 

2.  �45BD4FBDA4S D45BF4 №3 (BD@<DB64A<9 5<5?<BF9>< 
>B@CBA9AFB6 6 PCAD 

2  "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 

3.  �45BD4FBDA4S D45BF4 №4 &D4EE<DB6>4 C9K4FAB= C?4FO. 2  "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 B8G?P 1 
 

4. �FB7B  �� 01.01 $4;89? 1  

 

150 90   
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 �� 01.02. $4;89? 2 �DI<F9>FGD4 1�  < 6OK<E?<F9?PAOI E<EF9@ 

&9@4 1"5M<9 CD<AJ<CO 
B5D45BF>< <AHBD@4J<< 6 
6OK<E?<F9?PAOI 
E<EF9@4I. 
�D<H@9F<K9E><9 BEAB6O 
1� . 

5.  %<EF9@O EK<E?9A<S, <ECB?P;G9@O9 6 1�  < C9D96B8 K<E9? <; 
B8AB= E<EF9@O EK<E?9A<S 6 8DG7GR. 

2 2 "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 

6.  (BD@O CD98EF46?9A<S K<E9? 6 1� : 9EF9EF69AA4S < 
ABD@4?<;B64AA4S (Q>ECBA9AJ<4?PA4S). 

2 2 "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 

7.  �?795D4<K9E>B9 CD98EF46?9A<9 86B<KAOI K<E9?: CDS@B=, 
B5D4FAO= < 8BCB?A<F9?PAO= >B8O. 

2 2 "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 B8G?P 1 
 

8.  #D4>F<K9E>4S D45BF4 №1 $9L9A<9 ;484K A4 <ECB?P;B64A<9 
;4>BA4  GD4. 

2 2 #� 1.3 
"� 4 
"� 5 

 B8G?P 2 
 

9.  #D4>F<K9E>4S D45BF4 №2 $9L9A<9 ;484K A4 <ECB?P;B64A<9 
;4>BA4  GD4. 

2 2 #� 1.3 
"� 4 
"� 5 

 B8G?P 4 
 

&9@4 2 �DI<F9>FGD4 < 
CD<AJ<C D45BFO 
BEAB6AOI ?B7<K9E><I 
5?B>B6 
6OK<E?<F9?PAOI 
E<EF9@. 
�B7<K9E><9 BEAB6O 
1� . 
 

 

 

 

 

 

 

 

 

 

 

10.  �DI<F9>FGD4 6OK<E?<F9?PAB= @4L<AO HBA !9=@4A4. 2 2 "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 B8G?P 1 
 

11.  �4;B6O9 ?B7<K9E><9 BC9D4J<< < <I D94?<;4J<S E CB@BMPR 
>BAF4>FAOI Q?9@9AFB6 (69AF<?9=). �B7<K9E><9 Q?9@9AFO �, ���, 
!�. 

2 2 #� 1.3 
"� 4 
"� 5 

 B8G?P 2 
 

12.  &45?<KAB9 ;484A<9 ?B7<K9E>B= HGA>J<< (F45?<J4 <EF<AABEF<) < 
99 4A4?<F<K9E>4S ;4C<EP (%�!( < %�!(). %<AF9; ?B7<K9E><I 
EI9@, D94?<;GRM<I ;484AAO9 ?B7<K9E><9 HGA>J<<. 
�B@5<A4J<BAA4S EI9@4 EG@@4FBD4. 

2 2 #� 1.3 
"� 4 

"� 5 

 B8G?P 4 
 

13.   <A<@<;4J<S ?B7<K9E><I HGA>J<= 4A4?<F<K9E>4S, CGF9@ 
FB:89EF69AAOI 4?795D4<K9E><I CD9B5D4;B64A<=. 

2 2 "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 B8G?P 1 
 

14.  #D4>F<K9E>4S D45BF4 №3 $9L9A<9 ;484K E <ECB?P;B64A<9@ >B84 
)Q@@<A74. 
#B85BD BCF<@4?PAB= >BAH<7GD4J<< 8?S D9L9A<S D4;?<KAOI 
;484K CB <ECB?P;B64A<R <AHBD@4J<BAAOI E<EF9@. 
 

2 2 #� 1.3 
"� 4 
"� 5 

 B8G?P 2 
 

15.  #D4>F<K9E>4S D45BF4 №4 $9L9A<9 ;484K E <ECB?P;B64A<9@ >B84 
)Q@@<A74. 

2 

 

2 

 

#� 1.3 
"� 4 

 B8G?P 4 
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#B85BD BCF<@4?PAB= >BAH<7GD4J<< 8?S D9L9A<S D4;?<KAOI 
;484K CB <ECB?P;B64A<R <AHBD@4J<BAAOI E<EF9@. 
#D4>F<K9E>4S D45BF4 №5 $9L9A<9 ;484K CB F9@9 «�B7<K9E><9 
EI9@O». 

 

 

2 

 

 

2 

 

"� 5 

 16.  С4@BEFBяF5?ьA4я D45BF4 EFG45AF4      

17.  �4D64D8E>4S 4DI<F9>FGD4 1�  2  #� 1.3 
"� 4 
"� 5 

 B8G?P 2 
 

18.  #BEFDB9A<9 >B@5<A4J<BAAOI EI9@ CB ;484AAB= F45?<J9 
<EF<AABEF<. 

2  "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 B8G?P 1 
 

&9@4 3 "EAB6AO9 
HGA>J<BA4?PAO9 
Q?9@9AFO < G;?O 1� . 

19.  �9L<HD4FBDO < L<HD4FBDO 3 A4;A4K9A<9 < CD<@9A9A<9, F45?<J4 
<EF<AABEF<, HGA>J<BA4?PA4S ?B7<K9E>4S EI9@4, GE?B6AB-
7D4H<K9E>B9 B5B;A4K9A<9 ('�") 

2 2 #� 1.3 
"� 4 
"� 5 

 B8G?P 2 
 

20.   G?PF<C?9>EBDO < 89@G?PF<C?9>EBDO 2 2 #� 1.3 
"� 4 
"� 5 

 B8G?P 4 
 

21.  %<AIDBAAO9 < 4E<AIDBAAO9 FD<779DO. &D<779DO. RS, D, T < JK-

FD<779DO. &45?<JO EBEFBSA<= < 6D9@9AAO9 8<47D4@@O. 
2 2 "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 B8G?P 1 
 

22.  �6GIEFGC9AK4FO9 FD<779DO. 2 2 #� 1.3 
"� 4 
"� 5 

 B8G?P 2 
 

23.  $97<EFDO ID4A9A<S < E86<74. %K9FK<><. 2 2 "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 B8G?P 1 
 

24.  #D4>F<K9E>4S D45BF4 № 6 $9L9A<9 ;484K CB F9@9 
«�B7<K9E><9 EI9@O». 

2 2 #� 1.3 
"� 4 
"� 5 

 B8G?P 2 
 

25.  #D4>F<K9E>4S D45BF4 № 7 $9L9A<9 ;484K CB F9@9 «$4EK9F 
CDBCGE>AB= ECBEB5ABEF< >4A4?B6». 

2 2 #� 1.3 
"� 4 
"� 5 

 B8G?P 4 
 

26.  #D4>F<K9E>4S D45BF4 № 8 $9L9A<9 ;484K CB F9@9 «$4EK9F 
CDBCGE>AB= ECBEB5ABEF< >4A4?B6». 

2 2 "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 B8G?P 1 
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27.  С4@BEFBяF5?ьA4я D45BF4 EFG45AF4.      

28.  #BEFDB9A<9 @AB7BEFGC9AK4FOI 89L<HD4FBDB6 2  "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 B8G?P 1 
 

29.  #BEFDB9A<9 EI9@ E <ECB?P;B64A<9@ >B@C4D4FBD4. 2  #� 1.3 
"� 4 
"� 5 

 B8G?P 2 
 

30.  #BEFDB9A<9 F45?<JO D45BFO < 6D9@9AAOI 8<47D4@@ E<AIDBAAB7B 
B8ABF4>FAB7B RS-FD<779D4. 

4  "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 B8G?P 1 
 

31.  �ECB?P;B64A<9 FD<779DB6 6 EB6D9@9AAOI 1� . 2  #� 1.3 
"� 4 
"� 5 

 B8G?P 2 
 

32.  $97<EFDO CBE?98B64F9?PAB7B 89=EF6<S (E86<74RM<9 D97<EFDO). 4  #� 1.3 
"� 4 
"� 5 

 B8G?P 4 
 

33.  $969DE<6AO9 EKTFK<><. 2  "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 B8G?P 1 
 

&9@4 4 "EAB6O 
CBEFDB9A<S 1� . 
�AGFD9AASS 
BD74A<;4J<S 
@<>DBCDBJ9EEBD4. 

34.  "EAB6AO9 HGA>J<BA4?PAO9 GEFDB=EF64 1� . %FDG>FGDA4S EI9@4 
1�  HBA-A9=@4AB6E>B= 4DI<F9>FGDO. 

2 2 #� 1.3 
"� 4 
"� 5 

 B8G?P 2 
 

35.  *9AFD4?PAO= CDBJ9EEBD: HGA>J<< < A4;A4K9A<9 ��' < 
GEFDB=EF64 GCD46?9A<S. 

2 2 "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 B8G?P 1 
 

36.  #D4>F<K9E>4S D45BF4 №9  $9L9A<9 ;484K CB F9@9 «$4EK9F 
CDBCGE>AB= ECBEB5ABEF< >4A4?B6». 

2 2 #� 1.3 
"� 4 
"� 5 

 B8G?P 2 
 

37.  #D4>F<K9E>4S D45BF4 №10 %B;84A<9 EI9@O 46FB@4F4 8?S 
CDB7AB;<DB64A<S 69F6?9A<=. 

2 2 #� 1.3 
"� 4 
"� 5 

 B8G?P 4 
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38.  С4@BEFBяF5?ьA4я D45BF4 EFG45AF4       

39.  �OCB?A9A<9 4D<H@9F<K9E><I BC9D4J<= E <ECB?P;B64A<9@ 
G@AB:9A<S < 89?9A<S 

2  "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 B8G?P 1 
 

40.   <>DBCDB7D4@@AB9 GEFDB=EF6B GCD46?9A<S. #D<AJ<C D45BFO. 2  #� 1.3 
"� 4 
"� 5 

 B8G?P 2 
 

&9@4 5 $94?<;4J<S 
CDB7D4@@AB7B 
CD<AJ<C4 D45BFO 
>B@CPRF9D4. 

41.  �;4<@B89=EF6<9 GEFDB=EF6 CD< 46FB@4F<K9E>B@ 6OCB?A9A<< 
@4L<AAB= >B@4A8O 6 4DI<F9>FGD9 Intel. 

2  "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 B8G?P 1 

 
42.  #D4>F<K9E>4S D45BF4 №11 %B;84A<9 EI9@O 46FB@4F4 8?S 

CDB7AB;<DB64A<S 69F6?9A<=. 
2 2 #� 1.3 

"� 4 
"� 5 

 B8G?P 2 
 

43.  #D4>F<K9E>4S D45BF4 №12 $9L9A<9 ;484K< «)4AB=E>4S 54LAS» 
A4 4EE9@5?9D9. 

2 2 #� 1.3 
"� 4 
"� 5 

 B8G?P 4 
 

44.  С4@BEFBяF5?ьA4я D45BF4 EFG45AF4      

45.   4L<AAO9 >B@4A8O CDBJ9EEBD4 i8086. 6  "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 B8G?P 1 
 

46.  %CBEB5O 48D9E4J<< > BC9D4A84@. 2  #� 1.3 
"� 4 
"� 5 

 B8G?P 2 
 

&9@4 6 $9:<@O D45BFO 
CDBJ9EEBD4. 

47.  #BASF<9 ;4M<M9AAB7B D9:<@4 D45BFO CDBJ9EEBD4. 
 AB7B;484KABEFP 

2 2 "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 B8G?P 1 
 

48.  #9D9>?RK9A<9 ;484K: 4CC4D4FA4S < CDB7D4@@A4S CB889D:>4 
@AB7B;484KAB7B D9:<@4 A4 CD<@9D9 32-D4;DS8AB= 4DI<F9>FGDO 
Intel. 

2 2 #� 1.3 
"� 4 
"� 5 

 B8G?P 2 
 

49.  �<DFG4?PA4S C4@SFP. �8D9E4J<S 6 ;4M<M9AAB@ D9:<@9: 
89E>D<CFBDO < F45?<JO 89E>D<CFBDB6 

2 2 #� 1.3 
"� 4 
"� 5 

 B8G?P 4 
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50.  %FD4A<KAB9 GCD46?9A<9 C4@SFPR. %FD4A<KAB9 GCD46?9A<9 
C4@SFPR. "D74A<;4J<S CD9DO64A<=. 

4 4 #� 1.3 
"� 4 
"� 5 

 B8G?P 4 
 

51.  #D4>F<K9E>4S D45BF4 №13$9L9A<9 ;484K< «)4AB=E>4S 54LAS» 
A4 4EE9@5?9D9. 
 

2 2 "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 B8G?P 1 
 

 52.  #D4>F<K9E>4S D45BF4 №14 $9L9A<9 ;484K A4 BCD989?9A<9 
D4;@9D4 EFD4A<J 6<DFG4?PAB7B CDBEFD4AEF64 
 

2 2 #� 1.3 
"� 4 
"� 5 

 B8G?P 2 
 

53.  #D4>F<K9E>4S D45BF4 №15 $9L9A<9 ;484K A4 BCD989?9A<9 
D4;@9D4 EFD4A<J 6<DFG4?PAB7B CDBEFD4AEF64 
 

2 2 "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 B8G?P 1 
 

54.  #D4>F<K9E>4S D45BF4 №16 $9L9A<9 ;484K A4 D4;D45BF>G 
@9FB8B6 E<AIDBA<;4J<< E <ECB?P;B64A<9@ E9@4HBDB6 
 

2 2 #� 1.3 
"� 4 
"� 5 

 B8G?P 2 
 

55.  #D4>F<K9E>4S D45BF4 №17 $9L9A<9 ;484K A4 D4;D45BF>G 
@9FB8B6 E<AIDBA<;4J<< E <ECB?P;B64A<9@ E9@4HBDB6 
 

2 2 #� 1.3 
"� 4 
"� 5 

 B8G?P 4 
 

56.  С4@BEFBяF5?ьA4я D45BF4 EFG45AF4      

57.   9FB8O CB6OL9A<S CDB<;6B8<F9?PABEF< 6 @AB7BCDBJ9EEBDAOI < 
@AB7BS89DAOI E<EF9@4I. 

4  #� 1.3 
"� 4 
"� 5 

 B8G?P 2 
 

&9@4 7 "D74A<;4J<S 
C4@SF< >B@CPRF9D4 

58.  �9D4DI<K9E>4S EFDG>FGD4 C4@SF<. 2 2 "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 B8G?P 1 
 

59.  #D4>F<K9E>4S D45BF4 №18 !4C<E4A<9 CDB7D4@@ A4 S;O>9 
�EE9@5?9D E <ECB?P;B64A<9@ CDS@B= 48D9E4J<<. 

2 2 "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 B8G?P 1 
 

60.  #D4>F<K9E>4S D45BF4 №19 !4C<E4A<9 CDB7D4@@ A4 S;O>9 
�EE9@5?9D E <ECB?P;B64A<9@ >BE69AAB= 48D9E4J<<. 

2 2 #� 1.3 
"� 4 
"� 5 

 B8G?P 2 
 

61.  %4@BEFBSF9?PA4S D45BF4 EFG89AF4     
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62.  1?9@9AFO C4@SF< "�', #�', ##�'.  2  "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 B8G?P 1 
 

63.  #D<AJ<CO D45BFO >QL-C4@SF<. 2  #� 1.3 
"� 4 
"� 5 

 B8G?P 2 
 

&9@4 8 �AF9DH9=EO 
�?4EE<H<>4J<S 
<AF9DH9=EB6. 
%<EF9@A4S L<A4 < 99 
C4D4@9FDO. 

64.   G?PF<C?9>E<DB64AAO9 < <;B?<DB64AAO9 L<AO. "5;BD 
E<EF9@AOI L<A. +<CE9F.  

2 2 "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 B8G?P 1 
 

65.  "D74A<;4J<S 6;4<@B89=EF6<S #� E C9D<H9D<=AO@< 
GEFDB=EF64@<. #BE?98B64F9?PAO9 < C4D4??9?PAO9 CBDFO. 

2 2 #� 1.3 
"� 4 
"� 5 

 B8G?P 4 
 

66.  #DS@B= B5@9A @9:8G BEAB6AB= C4@SFPR < 6A9LA<@< 
GEFDB=EF64@<. 

2 2 "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 B8G?P 1 
 

67.  �AF9DH9=EO USB, FireWire, Wi-Fi. "EAB6AO9 QA9D7BE59D974RM<9 
F9IAB?B7<<. 

2 2 #� 1.3 

"� 4 
"� 5 

 B8G?P 2 
 

68.  #D4>F<K9E>4S D45BF4 №20 !4C<E4A<9 CDB7D4@@ A4 S;O>9 
�EE9@5?9D A4 <ECB?P;B64A<9 ?B7<K9E><I BC9D4J<=. 

2 2 "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 B8G?P 1 
 

 69.  #D4>F<K9E>4S D45BF4 №21 !4C<E4A<9 CDB7D4@@ A4 S;O>9 
�EE9@5?9D A4 <ECB?P;B64A<9 EF9>4. 
 

2 2 "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 B8G?P 1 
 

70.  #D4>F<K9E>4S D45BF4 №22 !4C<E4A<9 CDB7D4@@ A4 S;O>9 
�EE9@5?9D A4 <ECB?P;B64A<9 C9D9IB8B6. 

2 2 #� 1.3 
"� 4 
"� 5 

 B8G?P 4 
 

&9@4 9 
 <>DB>BAFDB??9DO. 
#?4FO Arduino. 

71.  "5;BD C?4FHBD@O Arduino.  2 2 "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 B8G?P 1 
 

72.  &9IA<K9E><9 I4D4>F9D<EF<>< CBCG?SDAOI @<>DB>BAFDB??9DAOI 
C?4F. 

2 2 #� 1.3 
"� 4 
"� 5 

 B8G?P 2 
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73.  #D4>F<K9E>4S D45BF4 №23 !4C<E4A<9 CDB7D4@@ A4 S;O>9 
�EE9@5?9D A4 <ECB?P;B64A<9 E86<7B6. 

2 2 "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 B8G?P 1 
 

74.  #D4>F<K9E>4S D45BF4 №24 !4C<E4A<9 CDB7D4@@ A4 S;O>9 
�EE9@5?9D A4 <ECB?P;B64A<9 H?47B6. 

2 2 "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 B8G?P 1 
 

75.  #D4>F<K9E>4S D45BF4 №25 !4C<E4A<9 CDB7D4@@ A4 S;O>9 
�EE9@5?9D A4 <ECB?P;B64A<9 >B@4A8 D45BFO E 5<F4@< 

2 2 "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 B8G?P 1 
 

76.  С4@BEFBяF5?ьA4я D45BF4 EFG45AF4     

77.  #DB7D4@@<DB64A<9 C?4F Arduino c CB@BMPR C4>9F4 8?S 
6<;G4?PAB7B CDB7D4@@<DB64A<S ArduBlok A4 CD<@9D9 DB5BF4 
86<:GM97BES CB CB?BE9 

6  "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 B8G?P 1 
 

78.  $9H9D4F A4 F9@G: «#DB7D4@@<DB64A<9 C?4F Arduino c CB@BMPR 
C4>9F4 8?S 6<;G4?PAB7B CDB7D4@@<DB64A<S ArduBlok». 

2  "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 B8G?P 1 
 

79.  #D9;9AF4J<< A4 F9@O «%D46A<F9?PAO9 I4D4>F9D<EF<>< 
EB6D9@9AAOI @<>DB>BAFDB??9DB6»; «"J9A>4 CDB<;6B8<F9?PABEF< 
@<>DB>BAFDB??9DB6»  

6  "� 2-9 

#�1.1-3,5 

 B8G?P 1 
 B8G?P 1 
 

 �FB7B  �� 01.02 $4;89?2  158 104   

 �E97B  �� 01.02 308

+30 

(>GD.
D45) 

86   
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4 '%�"��3 $������*�� #$"�$�  / #$"(�%%�"!��0!"�"  "�'�3 

4.1  4F9D<4?PAB-F9IA<K9E>B9 B59EC9K9A<9 

$94?<;4J<S CDB7D4@@O @B8G?S CD98CB?4749F A4?<K<9 GK95AOI 
?45BD4FBD<= <>DBCDBJ9EEBDB6 < @<>DBCDBJ9EEBDAOI E<EF9@, *<HDB6B= EI9@BF9IA<>< 

 

"5BDG8B64A<9 ?45BD4FBD<< < D45BK<I @9EF: 
>B@CPRF9DO CB >B?<K9EF6G B5GK4RM<IES;  
- ?B>4?PA4S E9FP;  
- CDB9>J<BAAO= Q>D4A;  
- CDB7D4@@AB9 B59EC9K9A<9 B5M97B < CDBH9EE<BA4?PAB7B A4;A4K9A<S; 
- >B@C?9>F GK95AB-@9FB8<K9E>B= 8B>G@9AF4J<<; 

- >B@C?9>F GK95AB-@9FB8<K9E>B= 8B>G@9AF4J<<. 
- %<EF9@4 EI9@BF9IA<K9E>B7B @B89?<DB64A<S ElectronicsWorkbenchV5.12 ?<5B 
NationalInstrumentsMultisim&Ultiboard 11.0.2 

- %<EF9@4 CDB9>F<DB64A<S C9K4FAOI C?4F PCAD 

- #DB7D4@@4 8?S K9DK9A<S �" #�%-3D 

- CDB7D4@@4 P-CAD; 

- CDB7D4@@4 WEWB-5.12; 

 

 

4.2 �<F9D4FGD4, <AF9DA9F- <;84A<S 

#9D9K9AP D9>B@9A8G9@OI GK95AOI <;84A<=, �AF9DA9F-D9EGDEB6, 8BCB?A<F9?PAB= 

?<F9D4FGDO 

"EAB6AO9 <EFBKA<><: 

1.  4>E<@B6 !. �. &9IA<K9E><9 ED98EF64 <AHBD@4F<;4J<<: 'K95A<> / !.�.  4>E<@B6, 

&.�. #4DFO>4, �.�. #BCB6. - 4-e <;8., C9D9D45. < 8BC. -  .: (BDG@: !�* �!($�- , 

2021. - 608 E.: <?. 1�% znanium.com  �B7B6BD № 5669  BF 10.01.2022 7.  89=EF6<F9?9A 8B 

31.12.2022 7.  

2. �B@CPRF9DAO9 E9F<: 'K95AB9 CBEB5<9 / �.�. �G;<A. - 3-e <;8., C9D9D45. < 8BC. -  .: 

(BDG@: !�* �!($�- , 2022. - 190 E. - (#DBH9EE<BA4?PAB9 B5D4;B64A<9). - 1�% 

znanium.com  �B7B6BD № 5669  BF 10.01.2022 7.  89=EF6<F9?9A 8B 31.12.2022 7 

3. #DB7D4@@AB9 B59EC9K9A<9 >B@CPRF9DAOI E9F9=: GK95AB9 CBEB5<9/ ".�. �E4K9A>B. 3 

 .: !�* �AHD4- , 2022. - 158 E. -  1�% znanium.com  �B7B6BD № 5669  BF 10.01.2022 

7.  89=EF6<F9?9A 8B 31.12.2022 7. 

�BCB?A<F9?PAO9 <EFBKA<><: 

4. 1?9>FDBAA4S F9IA<>4 : GK95A<> /  .�. �4?PC9D<A. 4 2-9 <;8., <ECD. < 8BC. 4  BE>64 : 

�!($�- , 2021. 4 352 E. 4 (%D98A99 CDBH9EE<BA4?PAB9 B5D4;B64A<9). -  1�% 

znanium.com  �B7B6BD № 5669  BF 10.01.2022 7.  89=EF6<F9?9A 8B 31.12.2022 7. 
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5 �"!&$"�0 � "*�!�� $��'�0&�&"� "%�"�!�3 #$"(�%%�"!��0!"�" 
 "�'�3 

 �BAFDB?P < BJ9A>4 D9;G?PF4FB6 BE6B9A<S @B8G?S BEGM9EF6?S9FES CD9CB8464F9?9@ 6 

CDBJ9EE9 CDB6989A<S CD4>F<K9E><I ;4ASF<=, F9EF<DB64A<S, GK95AB= CD4>F<><, Q>;4@9A4 

>64?<H<>4J<BAAB7B, 4 F4>:9 CD< 6OCB?A9A<S B5GK4RM<@<ES <A8<6<8G4?PAOI ;484A<= 

D9L9A<S E<FG4J<BAAOI ;484K, F9EF<DB64A<S < D4;?<KAOI 6<8B6 BCDBE4. 

$9;G?PF4FO 
"EAB6AO9 CB>4;4F9?< BJ9A>< 

D9;G?PF4F4 
(BD@O < @9FB8O 
>BAFDB?S < BJ9A><  

#� 1.1$4;D454FO64FP 
EI9@O J<HDB6OI 
GEFDB=EF6 A4 BEAB69 
<AF97D4?PAOI EI9@ 
D4;AB= EF9C9A< 
<AF97D4J<<. 

- �9@BAEFD4J<S A46O>B6 
G@9A<SD4;D454FO64FP EI9@O J<HDB6OI 
GEFDB=EF6 A4 BEAB69 <AF97D4?PAOI EI9@ 
D4;AB= EF9C9A< <AF97D4J<< 

 

�OCB?A9A<9 
<A8<6<8G4?PAOI <?< 
7DGCCB6OI CDB9>FB6. 
�AF9DCD9F4J<S 
D9;G?PF4FB6 A45?R89A<= 
;4 89SF9?PABEFPR 
B5GK4RM97BES 6 CDBJ9EE9 
6OCB?A9A<S CD4>F<K9E><I 
D45BF, GK95AB= < 
CDB<;6B8EF69AAB= 
CD4>F<>< 

#� 1.2. �OCB?ASFP 
FD95B64A<S 
F9IA<K9E>B7B 
;484A<S A4 
CDB9>F<DB64A<9 
J<HDB6OI 
GEFDB=EF6. 

- �9@BAEFD4J<S A46O>B6 CB?P;B64A<S 
<AF9DA9FB@; 
G@9A<9 6OCB?ASFP FD95B64A<S 
F9IA<K9E>B7B ;484A<S A4 
CDB9>F<DB64A<9 J<HDB6OI GEFDB=EF6. 

#D4>F<K9E>4S < 
E4@BEFBSF9?PA4S 
6A94G8<FBDA4S D45BF4. 
&9>GM<= >BAFDB?P 6 
HBD@9: 
- ;4M<FO CD4>F<K9E><I 
;4ASF<=; 
- C<EP@9AAO= BCDBE; 

#� 1.3. 
�ECB?P;B64FP 
ED98EF64 < @9FB8O 
46FB@4F<;<DB64AAB7B 
CDB9>F<DB64A<S CD< 
D4;D45BF>9 
J<HDB6OI 
GEFDB=EF6. 

- �D4@BFAB9 <ECB?P;B64A<9 ED98EF6 
46FB@4F<K9E>B= GEF4AB6>< < 
>BAH<7GD4J<< Plug&Play; 

- BD<9AF<DB64A<9 6 ECBEB54I CB85BD4 
8D4=69DB6 < >?RK9= 8?S 7BFB6B7B 
CDB7D4@@AB7B CDB8G>F4; 
-89@BAEFD4J<S G@9A<S <ECB?P;B64FP 
ED98EF64 < @9FB8O 46FB@4F<;<DB64AAB7B 
CDB9>F<DB64A<S CD< D4;D45BF>9 
J<HDB6OI GEFDB=EF6. 

&9>GM<= >BAFDB?P 6 
HBD@9: 
- ;4M<FO ?45BD4FBDAOI < 
CD4>F<K9E><I ;4ASF<=; 
- >BAFDB?PAOI D45BF CB 
F9@4@; 
- EB59E98B64A<9 CB 
6OCB?A9AAO@ 
?45BD4FBDAO@ D45BF4@. 
 

#� 1.4. "CD989?SFP 
CB>4;4F9?< 
A489:ABEF< < 
>4K9EF64 
CDB9>F<DG9@OI 
J<HDB6OI 
GEFDB=EF6. 

- �?489A<9 @9FB8<>B= BJ9A>< E<FG4J<<; 
- #D46<?PABEFP BCD989?9A<S BJ9A>< 
8<47ABEF<K9E><I EBB5M9A<=; 
- G@9A<9 BCD989?SFP CB>4;4F9?< 
A489:ABEF< < >4K9EF64 CDB9>F<DG9@OI 
J<HDB6OI GEFDB=EF6. 
 

#D4>F<K9E>4S D45BF4, 
�OCB?A9A<9 D4EK9FB6 CB 
<A8<6<8G4?PAB@G 
;484A<R; 
- >BAFDB?PA4S D45BF4. 
�AF9DCD9F4J<S 
D9;G?PF4FB6 A45?R89A<= 
;4 89SF9?PABEFPR 
B5GK4RM97BES 6 CDBJ9EE9 
6OCB?A9A<S ?45BD4FBDAOI 
< CD4>F<K9E><I D45BF 
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#� 1.5. �OCB?ASFP 
FD95B64A<S 
ABD@4F<6AB-
F9IA<K9E>B= 
8B>G@9AF4J<<. 

�9@BAEFD4J<S A46O>B6 <ECB?P;B64A<S 
<AF9DA9F4 < <ABEFD4AAOI S;O>B6 8?S 
6OS6?9A<S CD<K<A A9<ECD46ABEF9=; 
-89@BAEFD4J<S G@9A<S 6OCB?ASFP 
FD95B64A<S ABD@4F<6AB-F9IA<K9E>B= 
8B>G@9AF4J<< 

- �AF9DCD9F4J<S 
D9;G?PF4FB6 A45?R89A<= 
;4 89SF9?PABEFPR 
B5GK4RM97BES 6 CDBJ9EE9 
6OCB?A9A<S ?45BD4FBDAOI 
< CD4>F<K9E><I D45BF 

 

(BD@O < @9FB8O >BAFDB?S < BJ9A>< D9;G?PF4FB6 B5GK9A<S 8B?:AO CB;6B?SFP 

CDB69DSFP G B5GK4RM<IES A9 FB?P>B EHBD@<DB64AABEFP CDBH9EE<BA4?PAOI >B@C9F9AJ<=, AB 

< D4;6<F<9 B5M<I >B@C9F9AJ<= < B59EC9K<64RM<I <I G@9A<=. 

 

$9;G?PF4FO (BE6B9AAO9 B5M<9 
>B@C9F9AJ<<) 

"EAB6AO9 CB>4;4F9?< BJ9A>< 
D9;G?PF4F4 

(BD@O < @9FB8O 
>BAFDB?S < BJ9A><  

"� 1. #BA<@4FP EGMABEFP < 
EBJ<4?PAGR ;A4K<@BEFP E6B9= 
5G8GM9= CDBH9EE<<, CDBS6?SFP > 
A9= GEFB=K<6O= <AF9D9E 

- �9@BAEFD4J<S <AF9D9E4 > 
5G8GM9= CDBH9EE<<; 
- 'K4EF<9 6 B?<@C<484I CB 
EC9J<4?PABEF<; 
- %BEF46?9A<9 CBDFHB?<B 
EFG89AF4. 

�FB7B6O= >BAFDB?P 
;A4A<= CB 
8<EJ<C?<A4@ 
CDBH9EE<BA4?PAB7B 
@B8G?S. 
�AF9DCD9F4J<S 
D9;G?PF4FB6 
A45?R89A<= ;4 
89SF9?PABEFPR 
B5GK4RM97BES 6 
CDBJ9EE9 BE6B9A<S 
B5D4;B64F9?PAB= 
CDB7D4@@O 

"� 2. "D74A<;B6O64FP 
EB5EF69AAGR 89SF9?PABEFP, 
BCD989?SFP @9FB8O < ECBEB5O 
6OCB?A9A<S CDBH9EE<BA4?PAOI 
;484K, BJ9A<64FP <I 
QHH9>F<6ABEFP < >4K9EF6B 

- #D46<?PABEFP 6O5BD4 < 
4D7G@9AF<DB64AABEFP 
CD<@9A9A<S @9FB8B6 < ECBEB5B6 
D9L9A<S CDBH9EE<BA4?PAOI 
;484K; 
- &BKABEFP BJ9A>< 
QHH9>F<6ABEF< < >4K9EF64 
6OCB?A9A<S CDBH9EE<BA4?PAOI 
;484K.  
- $4J<BA4?PAB9 D4ECD989?9A<9 
6D9@9A< A4 6E9 QF4CO D9L9A<S 
;484K< 

- EB6C489A<9 D9;G?PF4FB6 
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