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1. #�%#"$& $��"+�� #$"�$�  / '+��!"� ��%*�#��!/  
"#.06. �AHBD@4J<BAAO9 F9IAB?B7<< CDBH9EE<BA4?PAB= 89SF9?PABEF< 

 

1.1 "5?4EFP CD<@9A9A<S D45BK9= CDB7D4@@O 

 

$45BK4S CDB7D4@@4 GK95AB= 8<EJ<C?<AO "#.06. �AHBD@4J<BAAO9 F9IAB?B7<< 
CDBH9EE<BA4?PAB= 89SF9?PABEF< D4;D45BF4A4 6 EBBF69FEF6<< E (989D4?PAO@ 
7BEG84DEF69AAO@ B5D4;B64F9?PAO@ EF4A84DFB@ CB EC9J<4?PABEF< ED98A97B 
CDBH9EE<BA4?PAB7B B5D4;B64A<S 23.02.07 &9IA<K9E>B9 B5E?G:<64A<9 < D9@BAF 
86<74F9?9=, E<EF9@ < 47D974FB6 46FB@B5<?9= 54;B6B= CB87BFB6>< 8?S EC9J<4?PABEF9= 
ED98A97B CDBH9EE<BA4?PAB7B B5D4;B64A<S. 
$45BK4S CDB7D4@@4 D4;D45BF4A4 8?S BKAB= < ;4BKAB= HBD@O B5GK9A<S. 
1.2  9EFB 8<EJ<C?<AO 6 EFDG>FGD9 CDB7D4@@O CB87BFB6>< EC9J<4?<EFB6 ED98A97B ;69A4 
 

'K95A4S 8<EJ<C?<A4 "#.06. �AHBD@4J<BAAO9 F9IAB?B7<< CDBH9EE<BA4?PAB= 
89SF9?PABEF< BFABE<FES > B5M9CDBH9EE<BA4?PAB@G GK95AB@G J<>?G. 

1.3 *9?P < C?4A<DG9@O9 D9;G?PF4FO BE6B9A<S 8<EJ<C?<AO 

 

%B89D:4A<9 8<EJ<C?<AO "#.06. �AHBD@4J<BAAO9 F9IAB?B7<< CDBH9EE<BA4?PAB= 
89SF9?PABEF< 54;<DG9FES A4 EB89D:4A<< 8<EJ<C?<A - �!.02 �AHBD@4F<>4, "#.01 
�A:9A9DA4S 7D4H<>4, "#.08 "ID4A4 FDG84 < BD<9AF<DB64AB A4 CB87BFB6>G 
B5GK4RM<IES > BE6B9A<R  CDBH9EE<BA4?PAB7B J<>?4, CDBH9EE<BA4?PAOI @B8G?9= 
"#"# - # .01 &9IA<K9E>B9 B5E?G:<64A<9 < D9@BAF 46FBFD4AECBDF4 CB 
EC9J<4?PABEF<, # .02 "D74A<;4J<S CDBJ9EEB6 CB F9IA<K9E>B@G B5E?G:<64A<R < 
D9@BAFG 46FBFD4AECBDFAOI ED98EF6, # .0� "D74A<;4J<S CDBJ9EEB6 @B89DA<;4J<< < 
@B8<H<>4J<< 46FBFD4AECBDFAOI ED98EF6  EC9J<4?PABEF< 23.02.07 &9IA<K9E>B9 
B5E?G:<64A<9 < D9@BAF 86<74F9?9=, E<EF9@ < 47D974FB6 46FB@B5<?9= < B6?489A<R 
B5M<@< < CDBH9EE<BA4?PAO@< >B@C9F9AJ<S@<.  

 

�B8 "�, #� '@9A<S �A4A<9 
"� 01 �O5<D4FP ECBEB5O 
D9L9A<S ;484K 
CDBH9EE<BA4?PAB= 89SF9?PABEF< 
CD<@9A<F9?PAB > D4;?<KAO@ 
>BAF9>EF4@; 
"� 02 �ECB?P;B64FP 
EB6D9@9AAO9 ED98EF64 CB<E>4, 
4A4?<;4 < <AF9DCD9F4J<< 
<AHBD@4J<< < <AHBD@4J<BAAO9 
F9IAB?B7<< 8?S 6OCB?A9A<S 
;484K CDBH9EE<BA4?PAB= 
89SF9?PABEF<; 
"� 03 #?4A<DB64FP < 
D94?<;B6O64FP EB5EF69AAB9 
CDBH9EE<BA4?PAB9 < ?<KABEFAB9 
D4;6<F<9, CD98CD<A<@4F9?PE>GR 
89SF9?PABEFP 6 
CDBH9EE<BA4?PAB= EH9D9,  
<ECB?P;B64FP ;A4A<S CB 
H<A4AEB6B= 7D4@BFABEF< 6 
D4;?<KAOI :<;A9AAOI 

- BHBD@?SFP 6 
CDB7D4@@9 �B@C4E 
3D (AutoCAD, 

Inventor)  CDB9>FAB- 
>BAEFDG>FBDE>GR, 
F9IAB?B7<K9E>GR < 
8DG7GR F9IA<K9E>GR 
8B>G@9AF4J<R 6 
EBBF69FEF6<< E 
89=EF6GRM9= 
ABD@4F<6AB= 54;B=;  

- EFDB<FP K9DF9:< 
89F4?9=, 
C?4A<DB6BKAOI < 
>BAEFDG>FBDE><I 
D9L9A<=, 
FDTI@9DAO9 @B89?< 
89F4?9=;  

- D9L4FP 7D4H<K9E><9 
;484K<; 

- D45BF4FP 6 

- CD46<?4 CBEFDB9A<S 
K9DF9:9= 89F4?9=, 
C?4A<DB6BKAOI < 
>BAEFDG>FBDE><I 
D9L9A<=, FDTI@9DAOI 
@B89?9= 89F4?9= 6 
CDB7D4@@4I �B@C4E 3D  
(AUTOCAD); 

- ECBEB5O 7D4H<K9E>B7B 
CD98EF46?9A<S 
CDBEFD4AEF69AAOI 
B5D4;B6; 

- 6B;@B:ABEF< C4>9FB6 
CD<>?48AOI CDB7D4@@ 
>B@CPRF9DAB= 7D4H<>< 
6 CDBH9EE<BA4?PAB= 
89SF9?PABEF<; 

- BEAB6AO9 CB?B:9A<S 
>BAEFDG>FBDE>B=, 
F9IAB?B7<K9E>B= < 
8DG7B= ABD@4F<6AB= 
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E<FG4J<SI; 
"� 04 1HH9>F<6AB 
6;4<@B89=EF6B64FP < D45BF4FP 6 
>B??9>F<69 < >B@4A89; 
"� 05 "EGM9EF6?SFP GEFAGR < 
C<EP@9AAGR >B@@GA<>4J<R A4 
7BEG84DEF69AAB@ S;O>9 
$BEE<=E>B= (989D4J<< E GK9FB@ 
BEB59AABEF9= EBJ<4?PAB7B < 
>G?PFGDAB7B >BAF9>EF4; 
"� 06 #DBS6?SFP 7D4:84AE>B-
C4FD<BF<K9E>GR CB;<J<R, 
89@BAEFD<DB64FP BEB;A4AAB9 
CB6989A<9 A4 BEAB69 
FD48<J<BAAOI 
B5M9K9?B69K9E><I J9AABEF9=, 6 
FB@ K<E?9 E GK9FB@ 
74D@BA<;4J<< @9:A4J<BA4?PAOI 
< @9:D9?<7<B;AOI BFABL9A<=, 
CD<@9ASFP EF4A84DFO 
4AF<>BDDGCJ<BAAB7B CB6989A<S; 
"� 07 %B89=EF6B64FP 
EBID4A9A<R B>DG:4RM9= ED98O, 
D9EGDEBE59D9:9A<R, CD<@9ASFP 
;A4A<S B5 <;@9A9A<< >?<@4F4, 
CD<AJ<CO 59D9:?<6B7B 
CDB<;6B8EF64, QHH9>F<6AB 
89=EF6B64FP 6     KD9;6OK4=AOI 
E<FG4J<SI; 
"� 09 #B?P;B64FPES 
CDBH9EE<BA4?PAB= 
8B>G@9AF4J<9= A4 
7BEG84DEF69AAB@ < <ABEFD4AAB@ 
S;O>4I. 
#� 2.3. #DB6B8<FP D9@BAF 
Q?9>FDBB5BDG8B64A<S < 
Q?9>FDBAAOI E<EF9@ 
46FB@B5<?9= 6 EBBF69FEF6<< E 
F9IAB?B7<K9E>B= 8B>G@9AF4J<9=.  
#� 5.1. #?4A<DB64FP 
89SF9?PABEFP CB8D4;89?9A<S CB 
F9IA<K9E>B@G B5E?G:<64A<R < 
D9@BAFG E<EF9@, G;?B6 < 
86<74F9?9=.  
#� 5.2."D74A<;B6O64FP 
@4F9D<4?PAB-F9IA<K9E>B9 
B59EC9K9A<9 CDBJ9EE4 CB 
F9IA<K9E>B@G B5E?G:<64A<R < 
D9@BAFG 46FBFD4AECBDFAOI 
ED98EF6. 
#� 5.4.$4;D454FO64FP 
CD98?B:9A<S CB 

CDB7D4@@4I, 
E6S;4AAOI E 
CDBH9EE<BA4?PAB= 
89SF9?PABEFPR. 

 

8B>G@9AF4J<< 
CD<@9A<F9?PAB > 
CDB7D4@@4@ 
>B@CPRF9DAB= 7D4H<>< 
6 CDBH9EE<BA4?PAB= 
89SF9?PABEF<;  

- BEAB6O FDTI@9DAB= 
7D4H<><; 

- CDB7D4@@O, E6S;4AAO9 
E D45BFB= 6 
CDBH9EE<BA4?PAB= 
89SF9?PABEF<. 
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EB69DL9AEF6B64A<R 
89SF9?PABEF< CB8D4;89?9A<S CB 
F9IA<K9E>B@G B5E?G:<64A<R < 
D9@BAFG 46FBFD4AECBDFAOI 
ED98EF6. 
#� 6.1. "CD989?SFP 
A9B5IB8<@BEFP @B89DA<;4J<< 
46FBFD4AECBDFAB7B ED98EF64 
#� 6.3. �?489FP @9FB8<>B= 
FRA<A74 46FB@B5<?S 
#� 6.2. #?4A<DB64FP 
6;4<@B;4@9AS9@BEFP G;?B6 < 
47D974FB6 46FBFD4AECBDFAB7B 
ED98EF64 < CB6OL9A<9 <I 
Q>EC?G4F4J<BAAOI E6B=EF6. 
#� 6.3. �?489FP @9FB8<>B= 
FRA<A74 46FB@B5<?S 
#� 6.4. "CD989?SFP BEF4FBKAO= 

D9EGDE CDB<;6B8EF69AAB7B 
B5BDG8B64A<S. 
 

#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» 

Ц5?ь @о4у?я: EB;84FP GE?B6<S 8?S HBD@<DB64A<S 
CE<IB?B7<K9E>B= < CD4>F<K9E>B= 7BFB6ABEF< B5GK4RM<IES > 
BEGM9EF6?9A<R FDG8B6B= 89SF9?PABEF< CB 6O5D4AAB= 
CDBH9EE<<, C?4A<DB64A<9 ?<KABEFAB7B CDBH9EE<BA4?PAB7B 
DBEF4.  
За4ачи @о4у?я: 

 A4GK<FP BEGM9EF6?SFP CB<E> < <ECB?P;B64A<9 
<AHBD@4J<<, A9B5IB8<@B= 8?S QHH9>F<6AB7B 
6OCB?A9A<S CDBH9EE<BA4?PAOI ;484K, 
CDBH9EE<BA4?PAB7B < ?<KABEFAB7B D4;6<F<S;  

 A4GK<FP BD<9AF<DB64FPES 6 GE?B6<SI E@9AO F9IAB?B7<= 
6 CDBH9EE<BA4?PAB= 89SF9?PABEF<;  

 HBD@<DB64FP CBA<@4A<9 EGMABEF< < EBJ<4?PAB= 
;A4K<@BEF< 5G8GM9= CDBH9EE<<, GEFB=K<6O= <AF9D9E > 
A9=;  

 D4;6<64FP G@9A<9 BD74A<;B6O64FP EB5EF69AAGR 
89SF9?PABEFP, 6O5<D4FP F<CB6O9 @9FB8O < ECBEB5O 
6OCB?A9A<S CDBH9EE<BA4?PAOI ;484K, BJ9A<64FP <I 
QHH9>F<6ABEFP < >4K9EF6B. 

 B8G?P 2 
 «�D4:84AE>B-
C4FD<BF<K9E>B9 

Ц5?ь @о4у?я: EB;84FP GE?B6<S 8?S HBD@<DB64A<S EBJ<4?PAOI < 
?<KABEFAOI >4K9EF6 B5GK4RM<IES, 8?S A4<5B?99 CB?AB= <I 
D94?<;4J<< A4 5?47B B5M9EF64, 6BEC<F4A<9 7D4:84A<A4, 
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6BEC<F4A<9» C4FD<BF4 E6B9= $B8<AO, 7BFB6B7B > ;4M<F9 "F9K9EF64. 
За4ачи @о4у?я: 

 HBD@<DB64FP J9AABEFAB9 BFABL9A<9 > $BEE<<, E6B9@G 
A4DB8G, 7BEG84DEF69AAB= E<@6B?<>9, ;4>BA4@ $( A4 
CD<@9D4I <ECB?A9A<S 7D4:84AE>B7B < C4FD<BF<K9E>B7B 
8B?74 DBEE<=E><I 7D4:84A; 

 D4;6<FP G EFG89AFB6 ECBEB5ABEFP > E4@BD94?<;4J<< 
K9D9; 6>?RK9A<9 <I 6 B5M9EF69AAGR < >G?PFGDAGR 
:<;AP; 

 HBD@<DB64FP >4K9EF64 7D4:84A<A4 < C4FD<BF4 K9D9; 
EB;84A<9 6B9AAB-C4FD<BF<K9E>B7B B5N98<A9A<S. 

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

Ц5?ь @о4у?я: EB;84FP GE?B6<S 8?S D4;6<F<S G B5GK4RM<IES, 
@BF<64J<BAAB - J9AABEFAB9 BFABL9A<9 > H<;<K9E>B= >G?PFGD9, 
GEF4AB6>G A4 ;8BDB6O= B5D4; :<;A<, H<;<K9E>B9 
E4@BEB69DL9AEF6B64A<9 < E4@B6BEC<F4A<9, CBFD95ABEFP 6 
D97G?SDAOI ;4ASF<SI H<;<K9E><@< GCD4:A9A<S@<. 
За4ачи @о4у?я: 

 A4GK<FP CD<ASFO@ 6 B5M9EF69 CD46<?4@ < ABD@4@ 
CDBH<?4>F<>< < EBID4A9A<S ;8BDB6PS: EB@4F<K9E>B7B, 
H<;<K9E>B7B, CE<IB?B7<K9E>B7B, 8GIB6AB- 
AD46EF69AAB7B, EBJ<4?PAB7B;  

 EHBD@<DB64FP J9AABEFAB9 BFABL9A<9 > >G?PFGD9 
;8BDB6PS < ;8BDB6B@G B5D4;G :<;A<, > EBID4A9A<R, 
CDBH<?4>F<>9 < G>D9C?9A<R ;8BDB6PS;  

 CBCG?SD<;<DB64FP ED98< B5GK4RM<IES J9AABEF< 
>G?PFGDO ;8BDB6PS < ;8BDB6B7B B5D4;4 :<;A< 6 
EB5EF69AAB= E9@P9. 

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

Ц5?ь @о4у?я: EB;84FP GE?B6<S 8?S D4;6<F<S F6BDK9E><I 
ECBEB5ABEF9= B5GK4RM<IES, EBID4A9A<S ?GKL<I 8GIB6AOI 
FD48<J<=, A4J<BA4?PAB= >G?PFGDO.  
За4ачи @о4у?я: 

 A4GK<FP CD<ASFO@ 6 B5M9EF69 CD46<?4@ < ABD@4@ 
CB6989A<S;  

 D4;6<64FP F6BDK9E><9 ECBEB5ABEF< EFG89AFB6 
CBED98EF6B@ <I 6B6?9K9A<S 6 >G?PFGDAB @4EEB6O9 
@9DBCD<SF<S;  

 HBD@<DB64FP CDBJ9EE CB6OL9A<S B5M97B >G?PFGDAB7B 
GDB6AS B5GK4RM<IES K9D9; CD<B5M9A<9 > @<DB6O@ 
>G?PFGDAO@ FD48<J<S@, EB6D9@9AAB@G <E>GEEF6G. 

 B8G?P 5 
«1>B?B7<K9E>B9 
6BEC<F4A<9» 
 

Ц5?ь @о4у?я: EB;84FP GE?B6<S 8?S HBD@<DB64A<S G 
B5GK4RM<IES ECBEB5ABEF< > 4>F<6AB= CD<DB8BBID4AAB= 
89SF9?PABEF<, K9D9; E<EF9@G Q>B?B7<K9E>B7B B5D4;B64A<S < 
6BEC<F4A<S. 
За4ачи @о4у?я: 

 A4GK<FP EB;A464FP CD<DB8G >4> ED98G E6B97B B5<F4A<S, 
A9B5IB8<@BEFP <ECB?P;B64FP ;A4A<S B CD<DB89 E J9?PR 
99 EBID4A9A<S, <ECB?ASFP Q>B?B7<K9E><9 B5S;4AABEF< 
7D4:84A; 

 HBD@<DB64FP 7D4:84AE>GR CB;<J<R 6 D9L9A<< 
Q>B?B7<K9E><I CDB5?9@;  

 D4;6<64FP Q>B?B7<K9E>GR BF69FEF69AABEFP, A4 BEAB69 
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E<EF9@AOI ;A4A<= B5 Q>B?B7<K9E><I CDB5?9@4I 
EB6D9@9AABEF<;  

 6B6?9>4FP 6 6B?BAF9DE>B9 86<:9A<9 >B??98:4. 
 B8G?P 6 
«#DBH<?4>F<>4 
EBJ<4?PAB-A974F<6AOI 
S6?9A<=» 
 

Ц5?ь @о4у?я: EB;84FP E<EF9@G CD98GCD98<F9?PAB-
CDBH<?4>F<K9E>B= 89SF9?PABEF<, ECBEB5EF6GRM9= 
HBD@<DB64A<R G B5GK4RM<IES CD98EF46?9A<= B ABD@4I 
EBJ<4?PAB7B CB6989A<S, CBASF<S ;8BDB6B=, A9 E>?BAAB= > 
CD46BA4DGL9A<S@ ?<KABEF<. 
За4ачи @о4у?я: 

 EB;84FP GE?B6<S 8?S D4;6<F<S CB;<F<6AOI <AF9D9EB6, 
EBJ<4?PAOI A46O>B6 < >B@C9F9AFABEFAB7B BFABL9A<S > 
EB5EF69AAB@G ;8BDB6PR; 

 BD74A<;B64FP CD46B6B9 CDBE69M9A<9 B5GK4RM<IES 
(E<EF9@4 CDBE69F<F9?PE><I @9DBCD<SF<=);  

 D94?<;B64FP CDB7D4@@O CDBH<?4>F<K9E>B= 
A4CD46?9AABEF<;  

 ECBEB5EF6B64FP CDB6989A<R CDBH<?4>F<K9E><I 
@9DBCD<SF<= E<?4@< BD74AB6 EFG89AK9E>B7B 
E4@BGCD46?9A<S. 

#DB7D4@@4 6BEC<F4A<S 6 D45BK9= CDB7D4@@9 GK95AB= 8<EJ<C?<AO BFD4:49FES K9D9; J9?< < ;484K< 
6BEC<F4F9?PAB= D45BFO 6 D4@>4I GK95AB= 8<EJ<C?<AO, 4 F4>:9 ?<KABEFAO9 D9;G?PF4FO: 

*9?< < ;484K< 6BEC<F4F9?PAB= D45BFO 6 D4@>4I GK95AB= 8<EJ<C?<AO, 
4 F4>:9 ?<KABEFAO9 D9;G?PF4FO: 

 

�B8 
?<KABEFAOI 
D9;G?PF4FB6 6 
EBBF69FEF6<< E 
D45BK9= 
CDB7D4@@B= 
6BEC<F4A<S %B5?R84FP < CDBC474A8<DB64FP CD46<?4 ;8BDB6B7B < 59;BC4EAB7B 

B5D4;4 :<;A<, ECBDF4; CD98GCD9:84FP ?<5B CD9B8B?964FP ;46<E<@BEF< 
BF 4?>B7B?S, F454>4, CE<IB4>F<6AOI 69M9EF6, 4;4DFAOI <7D < F.8. 
%BID4ASFP CE<IB?B7<K9E>GR GEFB=K<6BEFP 6 E<FG4F<6AB E?B:AOI <?< 
EFD9@<F9?PAB @9ASRM<IES E<FG4J<SI. 

�$ 9 

�45BF<FPES B ;4M<F9 B>DG:4RM9= ED98O, EB5EF69AAB= < KG:B= 
59;BC4EABEF<, 6 FB@ K<E?9 J<HDB6B=. 

�$ 10 

 

1.4 �B?<K9EF6B K4EB6 A4 BE6B9A<9 CDB7D4@@O GK95AB= 8<EJ<C?<AO (BKA4S HBD@4) 

"5N9@ 8<EJ<C?<AO 92 K4E4, 6 FB@ K<E?9: 

>BAF4>FA4S D45BF4 (6B 6;4<@B89=EF6<< E B5GK4RM<@<ES) 92 K4E4; 

�B?<K9EF6B K4EB6 A4 BE6B9A<9 CDB7D4@@O GK95AB= 8<EJ<C?<AO (;4BKA4S HBD@4): 

"5N9@ 8<EJ<C?<AO 92 K4E4, 6 FB@ K<E?9: 

>BAF4>FA4S D45BF4 (6B 6;4<@B89=EF6<< E B5GK4RM<@<ES) 20 K4E4; 

E4@BEFBSF9?PAB= D45BFO B5GK4RM97BES  72 K4EB6. 



9 

 

 

2. %&$'�&'$� � %"��$��!�� $��"+�� #$"�$�  / '+��!"� 
��%*�#��!/ 

2.1. "5N9@ GK95AB= 8<EJ<C?<AO < 6<8O GK95AB= D45BFO 

�<8 GK95AB= D45BFO  "5N9@ K4EB6 

"KA4S HBD@4 �4BKA4S HBD@4 

I. �BAF4>FA4S D45BF4 (D45BF4 6B 6;4<@B89=EF6<< E 
B5GK4RM<@<ES) 92 20 

6 FB@ K<E?9:  

?9>J<<, GDB>< (F9BD9F<K9E>B9 B5GK9A<9) 56 8 

CD4>F<K9E><9 ;4ASF<S (9E?< CD98GE@BFD9AB 
GK95AO@ C?4AB@) 28 4 

?45BD4FBDAO9 ;4ASF<S (9E?< CD98GE@BFD9AB 
GK95AO@ C?4AB@)   

E9@<A4DE><9 ;4ASF<S(9E?< CD98GE@BFD9AB GK95AO@ 
C?4AB@)   

>GDEB6B= CDB9>F, D45BF4(9E?< CD98GE@BFD9AB 
GK95AO@ C?4AB@)   

>BAEG?PF4J<< C9D98 Q>;4@9AB@ 2 2 

CDB@9:GFBKA4S  4FF9EF4J<S 6 HBD@9 - Q>;4@9A  6 6 

   

II. %4@BEFBSF9?PA4S D45BF4 B5GK4RM97BES (6E97B)  72 

"5N9@  8<EJ<C?<AO 

(>BAF4>FA4S < E4@BEFBSF9?PA4S D45BF4) 92 92 
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2.2 &9@4F<K9E><= C?4A < EB89D:4A<9  GK95AB= 8<EJ<C?<AO "#.06. �AHBD@4J<BAAO9 F9IAB?B7<< 
CDBH9EE<BA4?PAB= 89SF9?PABEF<                                   

 

!4<@9AB64A<9  F9@  %B89D:4A<9 GK95AB7B @4F9D<4?4, ?45BD4FBDAO9  
D45BFO < CD4>F<K9E><9 ;4ASF<S, E4@BEFBSF9?PA4S 

D45BF4 B5GK4RM<IES 

"
5N
9@
 K
4E
B6

 

� 
FB
@ 
K<
E?
9,
 

E6
S;
4A
AO
I 
E 

CD
BH
9E
E<
BA
4?
PA
B=
 

89
SF
9?
PA
BE
FP
R

 

(
BD
@<
DG
9@
O9
 

>B
@C
9F
9A
J<
< 

 
B8
G?
< 
 C
DB
7D
4@
@O
 

6B
EC
<F
4A
<S

 

1 2 3 4 5 6 7 

  _3______>GDE,_____5___E9@9FD     

$4;89? 1. #DB7D4@@AB9 
B59EC9K9A<9 
CDBH9EE<BA4?PAB= 
89SF9?PABEF< 

      

&9@4 1.1. #DB7D4@@AB9 
B59EC9K9A<9 
CDBH9EE<BA4?PAB= 
89SF9?PABEF< 

1 *9?<, ;484K< < EB89D:4A<9 8<EJ<C?<AO, E6S;P E 
8DG7<@< 8<EJ<C?<A4@<. 
�A4K9A<9 8<EJ<C?<AO 8?S 5G8GM9= 
CDBH9EE<BA4?PAB= 89SF9?PABEF<. 
#BASF<9 <AHBD@4J<BAAOI < >B@@GA<>4J<BAAOI 
F9IAB?B7<=, <I BEAB6AO9 CD<AJ<CO, @9FB8O, 
E6B=EF64 < QHH9>F<6ABEFP. )4D4>F9D<EF<>4 
E<EF9@AB7B CDB7D4@@AB7B B59EC9K9A<S, E?G:95AO9 
CDB7D4@@O (GF<?<FO), 8D4=69DO GEFDB=EF6. 
 

2  "� 02.  

"� 05. 

"� 06 

"� 07 

 "� 09 

 #� 5.1. 
#� 5.2. 
#�5.4.  
#� 6.1.  
#� 6.2. 
#� 6.4. 

 B8G?P 1 

 B8G?P 3 
 B8G?P 6 

�$9, 
�$10 
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 2 #D<>?48AB9 CDB7D4@@AB9 B59EC9K9A<9: CBASF<9, 
A4;A4K9A<9. �<8O CD<>?48AOI CDB7D4@@: 
F9>EFB6O= < 7D4H<K9E><9 D984>FBDO, Q?9>FDBAAO9 
F45?<JO, E<EF9@O GCD46?9A<S 54;4@< 84AAOI, 
Web-D984>FBDO, 5D4G;9DO, <AF97D<DB64AAO9 
E<EF9@O 89?BCDB<;6B8EF64, E<EF9@O 
CDB9>F<DB64A<S, <AHBD@4J<BAAO9 E<EF9@O 
CD98CD<SF<=, 

  "� 02.  

"� 05. 
"� 06 
"� 07 
 "� 09 
 #� 5.1. 
#� 5.2. 

#�5.4.  
#� 6.1.  
#� 6.2. 
#� 6.4. 

 B8G?P 1 

 B8G?P 3 
 B8G?P 6 

�$9, 
�$10 

&9@4 1.2. 
�AHBD@4J<BAAO9 
E<EF9@O 6 
CDBH9EE<BA4?PAB= 
89SF9?PABEF< 

3 #BASF<9 <AHBD@4J<BAAB= E<EF9@O 

%FDG>FGD4 <AHBD@4J<BAAB= E<EF9@O 

 

2  "� 02.  

"� 05. 
"� 06 
"� 07 
 "� 09 
 #� 5.1. 

 B8G?P 1 

ЛР9, ЛР10 

 

 4 �?4EE<H<>4J<S < 6<8O <AHBD@4J<BAAOI E<EF9@ 

�A4>B@EF6B E <AHBD@4J<BAAO@< E<EF9@4@< 6 
CDBH9EE<BA4?PAB= 89SF9?PABEF<. 

2    B8G?P 1 

 

$4;89? 2 
�AHBD@4J<BAAO9 < 
F9?9>B@@GA<>4J<BAAO9 
F9IAB?B7<<. 
&9IAB?B7<< B5D45BF>< 
F9>EFB6B=, K<E?B6B=, 
7D4H<K9E>B= <AHBD@4J<< 

      



12 

 

&9@4 2.1. %BEF46 
<AHBD@4J<BAAOI < 
F9?9>B@@GA<>4J<BAAOI 
F9IAB?B7<=. 
�AHBD@4J<BAAB-
CB<E>B6O9 E<EF9@O  
 

 

5  %BEF46 <AHBD@4J<BAAOI < 
F9?9>B@@GA<>4J<BAAOI F9IAB?B7<=. �B>4?PAO9 < 
7?B54?PAO9 >B@CPRF9DAO9 E9F<. �D4G;9DO. 
�AHBD@4J<BAAO9 D9EGDEO. #B<E> <AHBD@4J<<. 

2  "� 02.  

"� 05. 
 #� 5.1. 
#� 5.2. 
#�5.4.  
#� 6.1.  
#� 6.2. 
#� 6.4. 

 B8G?P 1 

 B8G?P 3 

6 . �D4G;9DO. �AHBD@4J<BAAO9 D9EGDEO. #B<E> 
<AHBD@4J<< 

2  "� 02.  

"� 05. 
 #� 5.1. 
#� 5.2. 
#�5.4.  
#� 6.1.  
#� 6.2. 
#� 6.4. 

 B8G?P 1 

 B8G?P 3 

7 $45BF4 E �#% �BAEG?PF4AF #?RE. !4;A4K9A<9 < 
6B;@B:ABEF< <AHBD@4J<BAAB 3 CB<E>B6OI E<EF9@. 
%FDG>FGD4 F<CB6B= E<EF9@O #BDS8B> D45BFO E 
F<CB6B= <AHBD@4J<BAAB 3 CB<E>B6B= E<EF9@B= 

2  "� 02.  

"� 05. 
"� 09 
#� 6.2. 
#� 6.4. 

 B8G?P 1 

 B8G?P 2 

 

 8 %FDG>FGD4 F<CB6B= E<EF9@O #BDS8B> D45BFO E 
F<CB6B= <AHBD@4J<BAAB 3 CB<E>B6B= E<EF9@B= 

2  "� 02.  

"� 05. 
"� 09 
#� 6.2. 
#� 6.4. 

 B8G?P 1 

 B8G?P 2 

 

 9 #D4>F<K9E>4S D45BF4 1 
#D<@9A9A<9 >B@CPRF9DAOI CDB7D4@@ 8?S CB<E>4 
<AHBD@4J<<. #B<E> <AHBD@4J<< 6 �#% 
«�BAEG?PF4AF #?RE». 

2 2 "� 02. 

"� 05.  
"� 09 
#� 5.1. 
#� 5.2. 

 B8G?P 1 
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#�5.4. 
#� 6.1. 
#� 6.2. 
#� 6.4. 

&9@4 2.2. &9IAB?B7<S 
B5D45BF>< F9>EFB6B= 
<AHBD@4J<< 

 

 

10 "5;BD EB6D9@9AAOI &#. �B;@B:ABEF< F9>EFB6B7B 
CDBJ9EEBD4. $984>F<DB64A<9 < HBD@4F<DB64A<9 
8B>G@9AF4. 'EF4AB6>4 C4D4@9FDB6 EFD4A<J < 
D4;5<9A<9 F9>EF4 A4 EFD4A<JO. �B?BAF<FG?O.  
 

2  "� 02. 

 "� 05.  
#� 5.1. 
#� 5.2. 
#�5.4. 
 #� 6.1. 
#� 6.2. 
#� 6.4. 

 B8G?P 1 

11 �O6B8 8B>G@9AF4 A4 C9K4FP �<C9DEEO?><, 
46FB@4F<K9E>B9 B7?46?9A<9.  
�B?BAF<FG?O. �O6B8 8B>G@9AF4 A4 C9K4FP 
�<C9DEEO?><, 46FB@4F<K9E>B9 B7?46?9A<9 

2  "� 02. 

 "� 05.  
#� 5.1. 
#� 5.2. 
#�5.4. 
 #� 6.1. 
#� 6.2. 
#� 6.4. 

 B8G?P 1 

12 #D4>F<K9E>4S D45BF4 2 
�ECB?P;B64A<9 CDB7D4@@AB7B B59EC9K9A<S 6 
CDBH9EE<BA4?PAB= 89SF9?PABEF<. %B;84A<9  < 
BHBD@?9A<9 8B>G@9AFB6 CDBH9EE<BA4?PAB= 
A4CD46?9AABEF<.  

2 2 "� 02.  

"� 05.  
#� 5.1. 
#� 5.2. 
#�5.4.  
#� 6.1. 
#� 6.2. 
#� 6.4. 

 B8G?P 1 
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13 #D4>F<K9E>4S D45BF4 3 
#D<@9A9A<9 >B@CPRF9DAOI CDB7D4@@ 8?S 
EBEF46?9A<S < BHBD@?9A<S 8B>G@9AFB6. 
%F<?96B9 BHBD@?9A<9 8B>G@9AF4.  
%B;84A<9 46FB@4F<K9E>B7B B7?46?9A<S. 

2 2 "� 02.  

"� 05.  
#� 5.1. 
#� 5.2. 
#�5.4.  
#� 6.1. 
#� 6.2. 
#� 6.4. 

 B8G?P 1 

&9@4 2.3. &9IAB?B7<S 
B5D45BF>< K<E?B6B= 
<AHBD@4J<< 
 

14 1?9>FDBAA4S F45?<J4 3 GA<69DE4?PA4S E<EF9@4 
B5D45BF>< K<E?B6B= <AHBD@4J<<. %FDG>FGD4 
Q?9>FDBAAOI F45?<J. �6B8 < D984>F<DB64A<9 
84AAOI.  

2  "� 02.  

"� 05.  
#� 5.1. 
#� 5.2. 
#�5.4.  
#� 6.1. 
#� 6.2. 
#� 6.4. 

 B8G?P 1 

15 !47?S8AB9 BHBD@?9A<9 F45?<JO. &<CO < HBD@4F 
84AAOI: K<E?4, HBD@G?O, F9>EF. �6B8 HBD@G?, 
>BC<DB64A<9 HBD@G?. �5EB?RFA4S < BFABE<F9?PA4S 
48D9E4J<S SK99> 

2  "� 02.  

"� 05.  
#� 5.1. 
#� 5.2. 
#�5.4.  
#� 6.1. 
#� 6.2. 
#� 6.4. 

 B8G?P 1 
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16 �OK<E?<F9?PAO 6B;@B:ABEF<. (GA>J<<.  4EF9D 
HGA>J<<. !45BDO @4F9@4F<K9E><I, ?B7<K9E><I 
HGA>J<=.  

2  "� 02.  

"� 05.  
#� 5.1. 
#� 5.2. 
#�5.4.  
#� 6.1. 
#� 6.2. 
#� 6.4. 

 B8G?P 1 

17 (GA>J<<, CD98A4;A4K9AAO9 8?S CB<E>4 < 4A4?<;4  
<AHBD@4J<<. #D<@9DO CD4>F<K9E><I ;484K, 
>BFBDO9 D9L4RFES E CB@BMPR EF4A84DFAOI 
HGA>J<= 

2  "� 02.  

"� 05.  
#� 5.1. 
#� 5.2. 
#�5.4.  
#� 6.1. 
#� 6.2. 
#� 6.4. 

 B8G?P 1 

18 #D4>F<K9E>4S D45BF4 4 
�OCB?A9A<9 D4EK9FB6 E <ECB?P;B64A<9@ 
CD<>?48AOI >B@CPRF9DAOI CDB7D4@@. 
"D74A<;4J<S D4EK9FB6 6 F45?<KAB@ CDBJ9EEBD9. 
�ECB?P;B64A<9 HGA>J<= 6 D4EK9F4I. 

2 2 "� 02.  

"� 05.  
#� 6.1. 
#� 6.4. 

 B8G?P 1 

19 #D4>F<K9E>4S D45BF4 5 
"FABE<F9?PA4S < 45EB?RFA4S 48D9E4J<S. "5D45BF>4 
< 4A4?<; <AHBD@4J<< E CB@BMPR ?B7<K9E><I 
HGA>J<=. 

2 2 "� 02.  

"� 05.  
#� 6.1. 
#� 6.4.. 

 B8G?P 1 

20 #D4>F<K9E>4S D45BF4 6 
"5D45BF>4 < 4A4?<; <AHBD@4J<< E CD<@9A9A<9@ 
CDB7D4@@AOI ED98EF6 < 6OK<E?<F9?PAB= F9IA<><. 
"5D45BF>4 < 4A4?<; 84AAOI E CB@BMPR 
EF4A84DFAOI CDBJ98GD 

2 2 "� 02.  

"� 05.  
#� 6.1. 
#� 6.4. 

 B8G?P 1 
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&9@4 3.1. &9IAB?B7<S 
B5D45BF>< 7D4H<K9E>B=  
<AHBD@4J<<  

21 "5;BD EB6D9@9AAOI 7D4H<K9E><I D984>FBDB6. 
�4CGE> CDB7D4@@O. �AF9DH9=E. %B;84A<9 
7D4H<K9E><I B5N9>FB6. "5D45BF>4 7D4H<K9E><I 
B5N9>FB6 

2  "� 02.  

"� 05.  
#� 5.1. 
#� 5.2. 
#�5.4.  
#� 6.1. 
#� 6.2. 
#� 6.4. 

 B8G?P 1 
 B8G?P 4 

 

22 %B;84A<9 7D4H<K9E><I B5N9>FB6. "5D45BF>4 
7D4H<K9E><I B5N9>FB6 

2  "� 02.  

"� 05.  
#� 5.1. 
#� 5.2. 
#�5.4.  
#� 6.1. 
#� 6.2. 
#� 6.4. 

 B8G?P 1 
 B8G?P 4 

 

23 #D4>F<K9E>4S D45BF4 7 
�A4>B@EF6B E <AF9DH9=EB@ D4EFDB6B7B 
7D4H<K9E>B7B D984>FBD4. "E6B9A<9 54;B6OI 
A46O>B6 D45BFO 6 D4EFDB6B@ 7D4H<K9E>B@  
D984>FBD9. 

2 2 "� 02.  

"� 05.  
#� 5.1. 
#� 5.2. 
#�5.4.  
#� 6.1. 
#� 6.2. 
#� 6.4. 

 B8G?P 1 
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&9@4 3.2. %<EF9@4 
46FB@4F<;<DB64AAB7B 
CDB9>F<DB64A<S �B@C4E 
3D (AutoCAD, Inventor) 

24 "EAB6O D45BFO 6 �B@C4E 3D (AutoCAD, Inventor)  
"EAB6AO9 Q?9@9AFO <AF9DH9=E4: EFDB>4 @9AR, 
C4A9?< <AEFDG@9AFB6, CG?PF GCD46?9A<S, 
>B@4A8A4S EFDB>4, EFDB>4 EBEFBSA<S. #DBJ9EE 
EB;84A<S < EBID4A9A<S K9DF9:4.  
$984>F<DB64A<9 B5N9>FB6. "EAB6AO9 >B@4A8O 
D984>F<DB64A<S B5N9>FB6, CDBJ9EEO 6O89?9A<S < 
G84?9A<S, C9D9@9M9A<S < CB6BDBF4, B5D9;>< < 
G8?<A9A<S B5N9>FB6,  D984>F<DB64A<9 E CB@BMPR 
@4D>9DB6 %B;84A<9 < CD46>4 F9>EF4 < LFD<IB6><. 

$4;@9DO.  �D @B89?<DB64A<9  

4  "� 02. 

 "� 05.  
#� 5.1. 
#� 5.2. 
#�5.4.  
#� 6.1. 
#� 6.2. 
#� 6.4. 
 

 B8G?P 1 

25 $984>F<DB64A<9 B5N9>FB6. "EAB6AO9 >B@4A8O 
D984>F<DB64A<S B5N9>FB6, CDBJ9EEO 6O89?9A<S < 
G84?9A<S, C9D9@9M9A<S < CB6BDBF4, B5D9;>< < 
G8?<A9A<S B5N9>FB6,  D984>F<DB64A<9 E CB@BMPR 
@4D>9DB6 %B;84A<9 < CD46>4 F9>EF4 < LFD<IB6><. 

$4;@9DO.  �D @B89?<DB64A<9 

  "� 02. 

 "� 05.  
#� 5.1. 
#� 5.2. 
#�5.4.  
#� 6.1. 
#� 6.2. 
#� 6.4. 
 

 B8G?P 1 

26-27 #BEFDB9A<9 CD<@<F<6B6 3 BFD9;B>,  CB?<?<A<S, 
@AB7BG7B?PA<>, CDS@BG7B?PA<>, 8G74, >DG7, EC?4=A 
< Q??<CE. "5N9>FA4S CD<6S;>4 < BFE?9:<64A<9 
!4EFDB=>4 D9:<@B6 B5N9>FAB= CD<6S;><, 4 F4>:9 
CB?SDAB7B < B5N9>FAB7B BFE?9:<64A<S. 

4  "� 02. 

 "� 05.  
#� 5.1. 
#� 5.2. 
#�5.4.  
#� 6.1. 
#� 6.2. 
#� 6.4. 

 B8G?P 1 

http://www.intuit.ru/studies/courses/1125/298/lecture/4014
http://www.intuit.ru/studies/courses/1125/298/lecture/4017
http://www.intuit.ru/studies/courses/1125/298/lecture/4018
http://www.intuit.ru/studies/courses/1125/298/lecture/4020
http://www.intuit.ru/studies/courses/1125/298/lecture/4017
http://www.intuit.ru/studies/courses/1125/298/lecture/4018
http://www.intuit.ru/studies/courses/1125/298/lecture/4020
http://www.intuit.ru/studies/courses/1125/298/lecture/4015
http://www.intuit.ru/studies/courses/1125/298/lecture/4016
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28-29 $984>F<DB64A<9 B5N9>FB6. "EAB6AO9 >B@4A8O 
D984>F<DB64A<S B5N9>FB6, CDBJ9EEO 6O89?9A<S < 
G84?9A<S, C9D9@9M9A<S < CB6BDBF4, B5D9;>< < 
G8?<A9A<S B5N9>FB6,  D984>F<DB64A<9 E CB@BMPR 
@4D>9DB6 %B;84A<9 < CD46>4 F9>EF4 < LFD<IB6><. 

$4;@9DO.  �D @B89?<DB64A<9 

4  "� 02. 

 "� 05.  
#� 5.1. 
#� 5.2. 
#�5.4.  
#� 6.1. 
#� 6.2. 

#� 6.4. 

 B8G?P 1 

30-31 %B;84A<9 < CD46>4 F9>EF4 < LFD<IB6><. $4;@9DO.  

�D @B89?<DB64A<9 
4  "� 02. 

 "� 05.  
#� 5.1. 
#� 5.2. 
#�5.4.  
#� 6.1. 
#� 6.2. 
#� 6.4. 

 B8G?P 1 

32 #D4>F<K9E>4S D45BF4 8 
�ECB?P;B64A<9 D4;?<KAOI @9FB8B6 66B84 
>BBD8<A4F. $9:<@O D<EB64A<S. 

2 2 "� 02.  

"� 05.  
#� 5.1. 
#� 5.2. 
#�5.4.  
#� 6.1. 
#� 6.2. 
#� 6.4. 

 B8G?P 1 

33 #D4>F<K9E>4S D45BF4 9 

#BEFDB9A<9 79B@9FD<K9E><I CD<@<F<6B6. 
%B;84A<9 < D984>F<DB64A<9  B5N9>FB6.  
  

2 2 "� 02.  

"� 05.  
#� 5.1. 
#� 5.2. 
#�5.4.  
#� 6.1. 
#� 6.2. 
#� 6.4. 

 B8G?P 1 

http://www.intuit.ru/studies/courses/1125/298/lecture/4017
http://www.intuit.ru/studies/courses/1125/298/lecture/4018
http://www.intuit.ru/studies/courses/1125/298/lecture/4020
http://www.intuit.ru/studies/courses/1125/298/lecture/4018
http://www.intuit.ru/studies/courses/1125/298/lecture/4020


19 

 

34 #D4>F<K9E>4S D45BF4 10 
%B;84A<9 K9DF9:4 89F4?< E <ECB?P;B64A<9@ 
@4EE<6B6. 

2 2 "� 01 
"� 02.  

"�  04 
"� 05.  
#� 5.1. 
#� 5.2. 
#�5.4. 
 #� 6.1. 
#� 6.2. 
#� 6.4. 

 B8G?P 1 

35 #D4>F<K9E>4S D45BF4 11 
%B;84A<9 D45BK97B K9DF9:4 89F4?<  6 
46FB@4F<;<DB64AAB= E<EF9@9 CDB9>F<DB64A<S.  

2 2 "� 02. 

 "� 05.  
#� 5.1. 
#� 5.2. 
#�5.4.  
#� 6.1. 
#� 6.2. 
#� 6.4. 

 B8G?P 1 

36 #D4>F<K9E>4S D45BF4 12 
%B;84A<9 B8ABEFDBKAB7B < @AB7BEFDBKAB7B F9>EF4 

2 2 "� 02.  

"� 05.  
#� 5.1. 
#� 5.2. 
#�5.4.  
#� 6.1. 

#� 6.2. 
#� 6.4. 

 B8G?P 1 

 37 #D4>F<K9E>4S D45BF4 13 
�OCB?A9A<9 K9DF9:4 3-I - @9DAB= @B89?< 89F4?<  

2 2 "� 02.  

"� 05.  
#� 5.1. 
#� 5.2. 
#�5.4.  
#� 6.1. 

 B8G?P 1 
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 38 #D4>F<K9E>4S D45BF4 14 
%B;84A<9 < D984>F<DB64A<9 B5N9@AOI @B89?9=. 
%B;84A<9 74=>< 

 

2 2 "� 02.  

"� 05.  
"� 09 
#� 5.1. 
#� 5.2. 
#�5.4.  
#� 6.1. 

 B8G?P 1 

&9@4 3.3. #DB7D4@@4 CB 
GKTFG Q>EC?G4F4J<BAAOI 
@4F9D<4?B6 < ;4C4EAOI 
K4EF9= 46FB@B5<?9=.  

 

39 "EAB6AO9 Q?9@9AFO B5GK4RM9= CDB7D4@@O  <A< 
46FBE9D6<E. #D46<?4 ;4CB?A9A<S F9IA<K9E>B7B 
C4ECBDF4 46FB@B5<?S 6 CDB7D4@@9  <A< 
46FBE9D6<E.. 

 2  "� 01 
"� 02. 

"� 05. 
"� 03 
 #� 5.1. 
#� 5.2. 
#� 5.4.  
#� 6.1. 
#� 6.2.  

 B8G?P 1 

 40 %BEF46?9A<9 ;4>4;4-A4DS84 A4 F9IA<K9E>B9 
B5E?G:<64A<9 < D9@BAF 46FB@B5<?PAB7B 
FD4AECBDF4 6 CDB7D4@@9  <A< 46FBE9D6<E 
 

2  "� 01 
"� 02. 

"� 05. 
"� 03 
 #� 5.1. 
#� 5.2. 
#� 5.4.  
#� 6.1. 
#� 6.2.  

 B8G?P 1 

&9@4 3.4. #DB7D4@@4 8?S 
8<47ABEF<>< G;?B6 < 
47D974FB6 46FB@B5<?9= 

41 #BDS8B> CDB6989A<S >B@CPRF9DAB= 8<47ABEF<>< 
G;?B6 < 47D974FB6 46FB@B5<?9=. 

   4  "� 02. 

"� 05. 
#� 5.1. 
#� 5.2. 
#� 5.4.  

#� 6.1. 
#� 6.2.  

 B8G?P 1 
 B8G?P 5 
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 42 #BDS8B> CDB6989A<S >B@CPRF9DAB= 8<47ABEF<>< 
G;?B6 < 47D974FB6 46FB@B5<?9=. 

2  "� 02. 

"� 05. 
#� 5.1. 
#� 5.2. 
#� 5.4.  
#� 6.1. 
#� 6.2.  

 B8G?P 1 
 B8G?P 5 

 

�FB7B  �FB7B ;4 E9@9EFD (6 F.K. E6S;4AAOI E 
CDBH9EE<BA4?PAB= 89SF9?PABEFPR):  

   

84 28   

  �GDEB64S D45BF4 (>GDE.CDB9>F) -      

  >BAEG?PF4J<< C9D98 Q>;4@9AB@ -  2    

  1>;4@9A -  6    

  %4@BEFBSF9?PA4S D45BF4 -      

  �FB7B: 92 28   
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2.2 &9@4F<K9E><= C?4A < EB89D:4A<9  GK95AB= 8<EJ<C?<AO "#.06. �AHBD@4J<BAAO9 F9IAB?B7<< CDBH9EE<BA4?PAB= 89SF9?PABEF<  8?S 
;4BKAB= HBD@O B5GK9A<S 

!4<@9AB64A<9  F9@  %B89D:4A<9 GK95AB7B @4F9D<4?4, ?45BD4FBDAO9  
D45BFO < CD4>F<K9E><9 ;4ASF<S, E4@BEFBSF9?PA4S 

D45BF4 B5GK4RM<IES 

"
5N
9@
 K
4E
B6

 

� 
FB
@ 
K<
E?
9,
 

E6
S;
4A
AO
I 
E 

CD
BH
9E
E<
BA
4?
PA
B=
 

89
SF
9?
PA
BE
FP
R

 

(
BD
@<
DG
9@
O9
 

>B
@C
9F
9A
J<
< 

 
B8
G?
< 
 C
DB
7D
4@
@O
 

6B
EC
<F
4A
<S

 

1 2 3 4 5 6 7 

  _3______>GDE,_____5___E9@9FD     

$4;89? 1. #DB7D4@@AB9 
B59EC9K9A<9 
CDBH9EE<BA4?PAB= 
89SF9?PABEF< 

      

&9@4 1.1. #DB7D4@@AB9 
B59EC9K9A<9 
CDBH9EE<BA4?PAB= 
89SF9?PABEF< 

1-2 %4@BEFBSF9?PA4S D45BF4 
*9?<, ;484K< < EB89D:4A<9 8<EJ<C?<AO, E6S;P E 
8DG7<@< 8<EJ<C?<A4@<. 
�A4K9A<9 8<EJ<C?<AO 8?S 5G8GM9= 
CDBH9EE<BA4?PAB= 89SF9?PABEF<. 
#BASF<9 <AHBD@4J<BAAOI < >B@@GA<>4J<BAAOI 
F9IAB?B7<=, <I BEAB6AO9 CD<AJ<CO, @9FB8O, 
E6B=EF64 < QHH9>F<6ABEFP. )4D4>F9D<EF<>4 
E<EF9@AB7B CDB7D4@@AB7B B59EC9K9A<S, E?G:95AO9 
CDB7D4@@O (GF<?<FO), 8D4=69DO GEFDB=EF6. 
#D<>?48AB9 CDB7D4@@AB9 B59EC9K9A<9: CBASF<9, 
A4;A4K9A<9. �<8O CD<>?48AOI CDB7D4@@: 
F9>EFB6O= < 7D4H<K9E><9 D984>FBDO, Q?9>FDBAAO9 
F45?<JO, E<EF9@O GCD46?9A<S 54;4@< 84AAOI, 

4  "� 02.  

"� 05. 

"� 06 

"� 07 

 "� 09 

 #� 5.1. 
#� 5.2. 
#�5.4.  
#� 6.1.  
#� 6.2. 
#� 6.4. 

 B8G?P 1 
Модуль 3 

 B8G?P 6 
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Web-D984>FBDO, 5D4G;9DO, <AF97D<DB64AAO9 
E<EF9@O 89?BCDB<;6B8EF64, E<EF9@O 
CDB9>F<DB64A<S, <AHBD@4J<BAAO9 E<EF9@O 
CD98CD<SF<=,  

&9@4 1.2. 
�AHBD@4J<BAAO9 
E<EF9@O 6 
CDBH9EE<BA4?PAB= 
89SF9?PABEF< 

3-4 %4@BEFBSF9?PA4S D45BF4 
#BASF<9 <AHBD@4J<BAAB= E<EF9@O 

%FDG>FGD4 <AHBD@4J<BAAB= E<EF9@O 

�?4EE<H<>4J<S < 6<8O <AHBD@4J<BAAOI E<EF9@ 

�A4>B@EF6B E <AHBD@4J<BAAO@< E<EF9@4@< 6 
CDBH9EE<BA4?PAB= 89SF9?PABEF<. 

4    B8G?P 1 

 

$4;89? 2 
�AHBD@4J<BAAO9 < 
F9?9>B@@GA<>4J<BAAO9 
F9IAB?B7<<. 
&9IAB?B7<< B5D45BF>< 
F9>EFB6B=, K<E?B6B=, 
7D4H<K9E>B= <AHBD@4J<< 

      

&9@4 2.1. %BEF46 
<AHBD@4J<BAAOI < 
F9?9>B@@GA<>4J<BAAOI 
F9IAB?B7<=. 
�AHBD@4J<BAAB-
CB<E>B6O9 E<EF9@O  
 

 

5-6  %4@BEFBSF9?PA4S D45BF4 
%BEF46 <AHBD@4J<BAAOI < 
F9?9>B@@GA<>4J<BAAOI F9IAB?B7<=. �B>4?PAO9 < 
7?B54?PAO9 >B@CPRF9DAO9 E9F<. �D4G;9DO. 
�AHBD@4J<BAAO9 D9EGDEO. #B<E> <AHBD@4J<<. 

4  "� 02.  

"� 05. 

 #� 5.1. 
#� 5.2. 
#�5.4.  
#� 6.1.  
#� 6.2. 
#� 6.4. 

 B8G?P 1 

 B8G?P 3 

7-8 %4@BEFBSF9?PA4S D45BF4 
$45BF4 E �#% �BAEG?PF4AF #?RE. !4;A4K9A<9 < 
6B;@B:ABEF< <AHBD@4J<BAAB 3 CB<E>B6OI E<EF9@. 
%FDG>FGD4 F<CB6B= E<EF9@O #BDS8B> D45BFO E 
F<CB6B= <AHBD@4J<BAAB 3 CB<E>B6B= E<EF9@B= 

4  "� 02.  

"� 05. 

"� 09 

#� 6.2. 
#� 6.4. 

 B8G?P 1 

 B8G?P 2 

 



24 

 

 9 %4@BEFBSF9?PA4S D45BF4 
#D4>F<K9E>4S D45BF4 1 
#D<@9A9A<9 >B@CPRF9DAOI CDB7D4@@ 8?S CB<E>4 
<AHBD@4J<<. #B<E> <AHBD@4J<< 6 �#% 
«�BAEG?PF4AF #?RE». 

2 2 "� 02. 

"� 05.  

"� 09 

#� 5.1. 
#� 5.2. 
#�5.4. 
#� 6.1. 
#� 6.2. 
#� 6.4. 

 B8G?P 1 

 

&9@4 2.2. &9IAB?B7<S 
B5D45BF>< F9>EFB6B= 
<AHBD@4J<< 

 

 

10-11 %4@BEFBSF9?PA4S D45BF4 
"5;BD EB6D9@9AAOI &#. �B;@B:ABEF< F9>EFB6B7B 
CDBJ9EEBD4. $984>F<DB64A<9 < HBD@4F<DB64A<9 
8B>G@9AF4. 'EF4AB6>4 C4D4@9FDB6 EFD4A<J < 
D4;5<9A<9 F9>EF4 A4 EFD4A<JO. �B?BAF<FG?O. 
�O6B8 8B>G@9AF4 A4 C9K4FP �<C9DEEO?><, 
46FB@4F<K9E>B9 B7?46?9A<9.  
�B?BAF<FG?O. �O6B8 8B>G@9AF4 A4 C9K4FP 
�<C9DEEO?><, 46FB@4F<K9E>B9 B7?46?9A<9 

4  "� 02. 

 "� 05.  

#� 5.1. 
#� 5.2. 
#�5.4. 
 #� 6.1. 
#� 6.2. 
#� 6.4. 

 B8G?P 1 

12 %4@BEFBSF9?PA4S D45BF4 
#D4>F<K9E>4S D45BF4 2 
�ECB?P;B64A<9 CDB7D4@@AB7B B59EC9K9A<S 6 
CDBH9EE<BA4?PAB= 89SF9?PABEF<. %B;84A<9  < 
BHBD@?9A<9 8B>G@9AFB6 CDBH9EE<BA4?PAB= 
A4CD46?9AABEF<.  

2 2 "� 02.  

"� 05.  

#� 5.1. 
#� 5.2. 
#�5.4.  
#� 6.1. 
#� 6.2. 
#� 6.4. 

 B8G?P 1 

13 %4@BEFBSF9?PA4S D45BF4 
#D4>F<K9E>4S D45BF4 3 
#D<@9A9A<9 >B@CPRF9DAOI CDB7D4@@ 8?S 
EBEF46?9A<S < BHBD@?9A<S 8B>G@9AFB6. 
%F<?96B9 BHBD@?9A<9 8B>G@9AF4.  
%B;84A<9 46FB@4F<K9E>B7B B7?46?9A<S. 

2 2 "� 02.  

"� 05.  

#� 5.1. 
#� 5.2. 
#�5.4.  
#� 6.1. 

 B8G?P 1 
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#� 6.2. 
#� 6.4. 

&9@4 2.3. &9IAB?B7<S 
B5D45BF>< K<E?B6B= 
<AHBD@4J<< 
 

14-15 %4@BEFBSF9?PA4S D45BF4 
1?9>FDBAA4S F45?<J4 3 GA<69DE4?PA4S E<EF9@4 
B5D45BF>< K<E?B6B= <AHBD@4J<<. %FDG>FGD4 
Q?9>FDBAAOI F45?<J. �6B8 < D984>F<DB64A<9 
84AAOI. !47?S8AB9 BHBD@?9A<9 F45?<JO. &<CO < 
HBD@4F 84AAOI: K<E?4, HBD@G?O, F9>EF. �6B8 
HBD@G?, >BC<DB64A<9 HBD@G?. �5EB?RFA4S < 
BFABE<F9?PA4S 48D9E4J<S SK99>.  
 

4  "� 02.  

"� 05.  

#� 5.1. 
#� 5.2. 
#�5.4.  
#� 6.1. 
#� 6.2. 
#� 6.4. 

 B8G?P 1 

16-17 %4@BEFBSF9?PA4S D45BF4 
�OK<E?<F9?PAO 6B;@B:ABEF<. (GA>J<<.  4EF9D 
HGA>J<<. !45BDO @4F9@4F<K9E><I, ?B7<K9E><I 
HGA>J<=. (GA>J<<, CD98A4;A4K9AAO9 8?S CB<E>4 < 
4A4?<;4  <AHBD@4J<<. #D<@9DO CD4>F<K9E><I 
;484K, >BFBDO9 D9L4RFES E CB@BMPR EF4A84DFAOI 
HGA>J<= 

4  "� 02.  

"� 05.  

#� 5.1. 
#� 5.2. 
#�5.4.  
#� 6.1. 
#� 6.2. 
#� 6.4. 

 B8G?P 1 

18 %4@BEFBSF9?PA4S D45BF4 
#D4>F<K9E>4S D45BF4 4 
�OCB?A9A<9 D4EK9FB6 E <ECB?P;B64A<9@ 
CD<>?48AOI >B@CPRF9DAOI CDB7D4@@. 
"D74A<;4J<S D4EK9FB6 6 F45?<KAB@ CDBJ9EEBD9. 
�ECB?P;B64A<9 HGA>J<= 6 D4EK9F4I. 

2 2 "� 02.  

"� 05.  

#� 6.1. 
#� 6.4. 

 B8G?P 1 

19 %4@BEFBSF9?PA4S D45BF4 
#D4>F<K9E>4S D45BF4 5 
"FABE<F9?PA4S < 45EB?RFA4S 48D9E4J<S. "5D45BF>4 
< 4A4?<; <AHBD@4J<< E CB@BMPR ?B7<K9E><I 
HGA>J<=. 

2 2 "� 02.  

"� 05.  

#� 6.1. 
#� 6.4.. 

 B8G?P 1 
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20 %4@BEFBSF9?PA4S D45BF4 
#D4>F<K9E>4S D45BF4 6 
"5D45BF>4 < 4A4?<; <AHBD@4J<< E CD<@9A9A<9@ 
CDB7D4@@AOI ED98EF6 < 6OK<E?<F9?PAB= F9IA<><. 
"5D45BF>4 < 4A4?<; 84AAOI E CB@BMPR 
EF4A84DFAOI CDBJ98GD 

2 2 "� 02.  

"� 05.  

#� 6.1. 
#� 6.4. 

 B8G?P 1 

 

&9@4 3.1. &9IAB?B7<S 
B5D45BF>< 7D4H<K9E>B=  
<AHBD@4J<<  

21-22 %4@BEFBSF9?PA4S D45BF4 
5;BD EB6D9@9AAOI 7D4H<K9E><I D984>FBDB6. �4CGE> 
CDB7D4@@O. �AF9DH9=E. %B;84A<9 7D4H<K9E><I 
B5N9>FB6. "5D45BF>4 7D4H<K9E><I B5N9>FB6 

4  "� 02.  

"� 05.  

#� 5.1. 
#� 5.2. 
#�5.4.  
#� 6.1. 
#� 6.2. 
#� 6.4. 

 B8G?P 1 
 B8G?P 4 

 

23 %4@BEFBSF9?PA4S D45BF4 
#D4>F<K9E>4S D45BF4 7 
�A4>B@EF6B E <AF9DH9=EB@ D4EFDB6B7B 
7D4H<K9E>B7B D984>FBD4. "E6B9A<9 54;B6OI 
A46O>B6 D45BFO 6 D4EFDB6B@ 7D4H<K9E>B@  
D984>FBD9. 

2 2 "� 02.  

"� 05.  

#� 5.1. 
#� 5.2. 
#�5.4.  
#� 6.1. 
#� 6.2. 
#� 6.4. 

 B8G?P 1 
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&9@4 3.2. %<EF9@4 
46FB@4F<;<DB64AAB7B 
CDB9>F<DB64A<S �B@C4E 
3D (AutoCAD, Inventor) 

24-25 "EAB6O D45BFO 6 �B@C4E 3D (AutoCAD, Inventor)  
"EAB6AO9 Q?9@9AFO <AF9DH9=E4: EFDB>4 @9AR, 
C4A9?< <AEFDG@9AFB6, CG?PF GCD46?9A<S, 
>B@4A8A4S EFDB>4, EFDB>4 EBEFBSA<S. #DBJ9EE 
EB;84A<S < EBID4A9A<S K9DF9:4.  
$984>F<DB64A<9 B5N9>FB6. "EAB6AO9 >B@4A8O 
D984>F<DB64A<S B5N9>FB6, CDBJ9EEO 6O89?9A<S < 
G84?9A<S, C9D9@9M9A<S < CB6BDBF4, B5D9;>< < 
G8?<A9A<S B5N9>FB6,  D984>F<DB64A<9 E CB@BMPR 
@4D>9DB6 %B;84A<9 < CD46>4 F9>EF4 < LFD<IB6><. 

$4;@9DO.  �D @B89?<DB64A<9  

4  "� 02. 

 "� 05.  

#� 5.1. 
#� 5.2. 
#�5.4.  
#� 6.1. 

#� 6.2. 
#� 6.4. 
 

 B8G?P 1 

26-27 %4@BEFBSF9?PA4S D45BF4 
#BEFDB9A<9 CD<@<F<6B6 3 BFD9;B>,  CB?<?<A<S, 
@AB7BG7B?PA<>, CDS@BG7B?PA<>, 8G74, >DG7, EC?4=A 
< Q??<CE. "5N9>FA4S CD<6S;>4 < BFE?9:<64A<9 
!4EFDB=>4 D9:<@B6 B5N9>FAB= CD<6S;><, 4 F4>:9 
CB?SDAB7B < B5N9>FAB7B BFE?9:<64A<S. 

4  "� 02. 

 "� 05.  
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