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(>=4 B5AB>2KE 7040=89 ?> 48AF8?;8=5 A>45@68B B5AB>2K5 7040=8O, @0A?@545;5==K5 ?> 
@0745;0< 8 B5<0<, A C:070=85< 8E :>;8G5AB20 8 B8?0. 

 

%B@C:BC@0 B5AB>2KE <0B5@80;>2 ?> 48AF8?;8=5  
 

�=48:0B>@ 4>AB865=8O 
:><?5B5=F88  

&5<0 
2 A>>B25BAB288 A $#�  )0@0:B5@8AB8:0 &� �>;8G5AB2> B5AB>2KE 

7040=89, B8?K &� 
"#�-4.1. �;0455B 
=02K:0<8 ?>AB@>5=8O 
B5E=8G5A:8E G5@B5659, 
42CE<5@=KE 8 B@PE<5@=KE 
<>45;59 :>=:@5B=KE 
>1J5:B>2 8 A>>@C65=89 

�48=0O A8AB5<0 :>=AB@C:B>@A:>9 
4>:C<5=B0F88. �AB>@8O 
2>7=8:=>25=8O 8 :;0AA8D8:0F8O 
%�#$ 

�=0=85 4 3 "&� 
4 3 �&� 

'<5=85 4 3 "&� 
4 3 �&� 

"1I85 A2545=8O > A8AB5<0E 
02B><0B878@>20==>3> 
?@>5:B8@>20=8O. �87=5==K9 F8:; 
?@>4C:B0 2 %�#$ 

�=0=85 6 3 "&� 
6 3 �&� 

'<5=85 4 3 "&� 
4 3 �&� 

�;0AA8D8:0F8O %�#$ �=0=85 2 3 "&� 



2 3 �&� 

'<5=85 2 3 "&� 
2 3 �&� 

"#�-4.2. #@8<5=O5B 
A8AB5<K 
02B><0B878@>20==>3> 
?@>5:B8@>20=8O =0 1075 
>B5G5AB25==>3> 8 
70@C156=>3> 
?@>3@0<<=>3> 
>15A?5G5=8O 4;O 
?@>5:B8@>20=8O 
B@0=A?>@B=KE >1J5:B>2 

"A=>2K B@5E<5@=>3> 
<>45;8@>20=8O. &@5E<5@=>5 
<>45;8@>20=85 2 A8AB5<5 
�" #�%-3D. CAD-CAE-CAM 

A8AB5<K 4;O ?@>5:B8@>20=8O 
CAB@>9AB2 M;5:B@>?>4286=>3> 
A>AB020 

'<5=85 9 3 "&� 
9 3 �&� 

�59AB285 8 3 "&� 
8 3 �&� 

 5B>4 :>=5G=KE M;5<5=B>2 ?@8 
@5H5=88 8=65=5@=KE 7040G. 
&5E=>;>388 28@BC0;L=>9 
@50;L=>AB8 (&�$) 2 %�#$ 

�59AB285 6 3 "&� 
6 3 �&� 

 �B>3> 45 3 "&� 
453 �&� 

 

#>;=K9 :><?;5:B (&� E@0=8BAO 2 M;5:B@>==>9 8=D>@<0F8>==>->1@07>20B5;L=>9 A@545 
�01��& �@�'#% 8 >1CG0NI89AO 8<55B 2>7<>6=>ABL >7=0:><8BLAO A 45<>=AB@0F8>==K< 
20@80=B>< (&�. 

!865 ?@82545= >1@075F B8?>2>3> 20@80=B0 8B>3>2>3> B5AB0, ?@54CA<>B@5==>3> @01>G59 
?@>3@0<<>9 48AF8?;8=K. 

 

"1@075F B8?>2>3> 20@80=B0 8B>3>2>3> B5AB0, 
?@54CA<>B@5==>3> @01>G59 ?@>3@0<<>9 48AF8?;8=K 

 

1. �59AB28O ?@>5:B8@>2I8:>2 (:>=AB@C:B>@>2), =0?@02;5==K5 =0 2K@01>B:C B5E=8G5A:8E @5-
H5=89, =5>1E>48<KE 8 4>AB0B>G=KE 4;O AB@>8B5;LAB20 8;8 873>B>2;5=8O >1J5:B0 
<______________________> 

 

2. �0<KA5;, 845O, >1@07, 2>?;>IP==K5 2 D>@<C >?8A0=8O, >1>A=>20=8O, @0AGPB>2, G5@B5659, 
@0A:@K20NI8E ACI=>ABL 70<KA;0 8 2>7<>6=>ABL 53> ?@0:B8G5A:>9 @50;870F88  
<______________________> 

 

3. %8AB5<0, @50;87CNI0O ?@>5:B8@>20=85, ?@8 :>B>@>< 2A5 ?@>5:B=K5 @5H5=8O 8;8 8E G0ABL 
?>;CG0NB 2 @57C;LB0B5 2KG8A;5=8O 8 A>AB02;5=8O <0B5<0B8G5A:8E <>45;59 =0 :><?LNB5@5  
<______________________> 

 

4. #5@5G5=L :0:8E :><0=4 =0E>48BAO =0 КB@Cа>FAB= CаAе?< A8AB5<K �" #�%-�$�(�� 
?@8 A>740=88 2 =59 =>2>3> ;8AB0 G5@B560? <______________________> 

 

5. � G5< 70:;NG05BAO >A=>2=>5 DC=:F8>=0;L=>5 ?@54=07=0G5=85 ПаAе?< EвB=EFв A8AB5<K 
�" #�%-�$�(�� ?@8 A>740=88 2 =59 ;N1>3> B8?>2>3> 4>:C<5=B0? 
<______________________> 

 

6.  �0:85 ?@>3@0<<K >B=>AOBAO : %�#$ &O65;K9 25A? <______________________> 

 

7. �>7<>6=> ;8 2 A8AB5<5 �" #�%-�$�(�� A>740BL <=>3>;8AB>2>9 G5@B56? 
<______________________> 

8. �0:85 B8?>2K5 >1J5:BK <>6=> A>74020BL 8 @540:B8@>20BL 2 ?@>3@0<<5 �" #�%-

�$�(��? <______________________> 

 

9. %8AB5<K CAD 3 computer Aided Design MB>:  



0) %8AB5<K, A;C60I85 4;O @07@01>B:8 G5@B56=>-:>=AB@C:B>@A:>9 4>:C<5=B0F88. "=8 
?>72>;ONB AB@>8BL :0: ?;>A:85 (42C<5@=K5) G5@B568, B0: 8 >1J5<=K5 (B@5E<5@=K5) 
35><5B@8G5A:85 <>45;8.  
1) %8AB5<K, A;C60I85 4;O @07@01>B:8 ?@>3@0<<, C?@02;ONI8E B5E=>;>38G5A:8<8 
?@>F5AA0<8, =0?@8<5@, >1@01>B:>9 45B0;59 =0 AB0=:0E-02B><0B0E.  
2) %8AB5<0 02B><0B8G5A:>3> 0=0;870 ?@>5:B0. %8AB5<K @5H0NB 7040G8 8=65=5@=>3> 0=0;870, 
: :>B>@K< >B=>AOBAO ?@>G=>AB=K5 8 B5?;>2K5 @0AG5BK, 0=0;87 ?@>F5AA>2 ;8BLO 8 B.4.  
3) �=AB@C<5=B0;L=>5 A@54AB2>, :>B>@>5 ?><>305B 04<8=8AB@0B>@0<, 8=65=5@0<, 
:>=AB@C:B>@0< C?@02;OBL :0: 40==K<8 B0: 8 ?@>F5AA0<8 @07@01>B:8 8745;8O =0 
A>2@5<5==KE ?@>872>4AB25==KE ?@54?@8OB8OE 8;8 3@C??5 A<56=KE ?@54?@8OB89.  
 

10. %8AB5<K CAM 3 Computer Aided Manufacturing MB>: 
0) %8AB5<K, A;C60I85 4;O @07@01>B:8 G5@B56=>-:>=AB@C:B>@A:>9 4>:C<5=B0F88. "=8 
?>72>;ONB AB@>8BL :0: ?;>A:85 (42C<5@=K5) G5@B568, B0: 8 >1J5<=K5 (B@5E<5@=K5) 
35><5B@8G5A:85 <>45;8.  

1) %8AB5<K, A;C60I85 4;O @07@01>B:8 ?@>3@0<<, C?@02;ONI8E B5E=>;>38G5A:8<8 
?@>F5AA0<8, =0?@8<5@, >1@01>B:>9 45B0;59 =0 AB0=:0E-02B><0B0E. 

2) %8AB5<0 02B><0B8G5A:>3> 0=0;870 ?@>5:B0. %8AB5<K @5H0NB 7040G8 8=65=5@=>3> 0=0;870, 
: :>B>@K< >B=>AOBAO ?@>G=>AB=K5 8 B5?;>2K5 @0AG5BK, 0=0;87 ?@>F5AA>2 ;8BLO 8 B.4.  

3) �=AB@C<5=B0;L=>5 A@54AB2>, :>B>@>5 ?><>305B 04<8=8AB@0B>@0<, 8=65=5@0<, 
:>=AB@C:B>@0< C?@02;OBL :0: 40==K<8, B0: 8 ?@>F5AA0<8 @07@01>B:8 8745;8O =0 
A>2@5<5==KE ?@>872>4AB25==KE ?@54?@8OB8OE 8;8 3@C??5 A<56=KE ?@54?@8OB89.  

 

11.  %8AB5<K CAE 3 Computer Aided Engineering MB>: 
0) %8AB5<K, A;C60I85 4;O @07@01>B:8 G5@B56=>-:>=AB@C:B>@A:>9 4>:C<5=B0F88. "=8 
?>72>;ONB AB@>8BL :0: ?;>A:85 (42C<5@=K5) G5@B568, B0: 8 >1J5<=K5 (B@5E<5@=K5) 
35><5B@8G5A:85 <>45;8.  

1) %8AB5<K, A;C60I85 4;O @07@01>B:8 ?@>3@0<<, C?@02;ONI8E B5E=>;>38G5A:8<8 
?@>F5AA0<8, =0?@8<5@, >1@01>B:>9 45B0;59 =0 AB0=:0E-02B><0B0E.  

2) %8AB5<0 02B><0B8G5A:>3> 0=0;870 ?@>5:B0. %8AB5<K @5H0NB 7040G8 8=65=5@=>3> 0=0;870, 
: :>B>@K< >B=>AOBAO ?@>G=>AB=K5 8 B5?;>2K5 @0AG5BK, 0=0;87 ?@>F5AA>2 ;8BLO 8 B.4.  

3) %@54AB20 02B><0B870F88 ?;0=8@>20=8O B5E=>;>38G5A:8E ?@>F5AA>2 ?@8<5=O5<K5 =0 ABK:5 
A8AB5< CAD 8 CAM. 

 

12. %8AB5<K PDM 3 Product Data Management MB>: 
0) %8AB5<K, A;C60I85 4;O @07@01>B:8 G5@B56=>-:>=AB@C:B>@A:>9 4>:C<5=B0F88. "=8 
?>72>;ONB AB@>8BL :0: ?;>A:85 (42C<5@=K5) G5@B568, B0: 8 >1J5<=K5 (B@5E<5@=K5) 
35><5B@8G5A:85 <>45;8.  

1) %8AB5<K, A;C60I85 4;O @07@01>B:8 ?@>3@0<<, C?@02;ONI8E B5E=>;>38G5A:8<8 
?@>F5AA0<8, =0?@8<5@, >1@01>B:>9 45B0;59 =0 AB0=:0E-02B><0B0E.  

2) �=AB@C<5=B0;L=>5 A@54AB2>, :>B>@>5 ?><>305B 04<8=8AB@0B>@0<, 8=65=5@0<, 
:>=AB@C:B>@0< C?@02;OBL :0: 40==K<8 B0: 8 ?@>F5AA0<8 @07@01>B:8 8745;8O =0 
A>2@5<5==KE ?@>872>4AB25==KE ?@54?@8OB8OE 8;8 3@C??5 A<56=KE ?@54?@8OB89.  

3) %@54AB20 02B><0B870F88 ?;0=8@>20=8O B5E=>;>38G5A:8E ?@>F5AA>2 ?@8<5=O5<K5 =0 ABK:5 
A8AB5< CAD 8 CAM. 

 



13. �0:8< A?>A>1><, ?@8 8A?>;L7>20=88 :><0=4K «�2>4 B5:AB0», 2 A8AB5<5 �" #�%-

�$�(�� >ACI5AB2;O5BAO ?5@5=>A A;>2 A @07182:>9 ?> A;>30< =0 A;54CNICN AB@>:C 
B5:AB>2>3> 0170F0?  
0) $CG=K< A?>A>1><, A C:070=85< 2 0170F5 :>=:@5B=KE A;>2 8 <5AB0 8E @07185=8O.  
1) #>;C02B><0B8G5A:8< A?>A>1><, A C:070=85< 2 0170F5 B>;L:> :>=:@5B=KE A;>2 4;O 
@07185=8O.  

2) �2B><0B8G5A:8< A?>A>1><, ?> <5@5 =01>@0 B5:AB0 A :;0280BC@K.  
3) � A8AB5<5 �" #�%-�$�(��, ?@8 8A?>;L7>20=88 :><0=4K «�2>4 B5:AB0», ?5@5=>A A;>2 
A @07182:>9 ?> A;>30< =0 A;54CNICN AB@>:C B5:AB>2>3> 0170F0 =5 >ACI5AB2;O5BAO 2>2A5.  

 

14.  !0 :0:85 :;0AAK @0745;5=K ?@>4C:BK %�#$ 4;O <0H8=>AB@>5=8O?  
0) &O65;K9, A@54=89, ;53:89. 
1) &O65;K9, A@54=89. 
2) %@54=89, ;53:89. 
3) &O65;K9, A@54=89, AB0=40@B=K9. 

 

15.  +B> B0:>5 02B><0B878@>20==>5 ?@>5:B8@>20=85 B5E=8G5A:>3> >1J5:B0?  
0) -B> ?@>F5AA A>740=8O >?8A0=8O, =5>1E>48<>3> 4;O ?>AB@>5=8O 2 7040==KE CA;>28OE 5I5 
=5 ACI5AB2CNI53> >1J5:B0, =0 >A=>20=88 ?5@28G=>3> >?8A0=8O MB>3> >1J5:B0.  

1) -B> ?@>F5AA A>740=8O >?8A0=8O, =5>1E>48<>3> 4;O ?>AB@>5=8O 2 7040==KE CA;>28OE 5I5 
=5 ACI5AB2CNI53> >1J5:B0, =0 >A=>20=88 ?5@28G=>3> >?8A0=8O MB>3> >1J5:B0, 
>ACI5AB2;O5<K9 G5;>25:><.  

2) -B> ?@>F5AA A>740=8O >?8A0=8O, =5>1E>48<> 4;O ?>AB@>5=8O 2 7040==KE CA;>28OE 5I5 =5 
ACI5AB2CNI53> >1J5:B0, =0 >A=>20=88 ?5@28G=>3> >?8A0=8O MB>3> >1J5:B0, 
>ACI5AB2;O5<K9 ?CB5< 2708<>459AB28O G5;>25:0 8 -� .  

3) -B> ?@>F5AA A>740=8O >?8A0=8O, =5>1E>48<>3> 4;O ?>AB@>5=8O 2 7040==KE CA;>28OE 5I5 
=5 ACI5AB2CNI53> >1J5:B0, =0 >A=>20=88 ?5@28G=>3> >?8A0=8O MB>3> >1J5:B0, 
>ACI5AB2;O5<K9 B>;L:> -�  157 =5?>A@54AB25==>3> CG0AB8O G5;>25:0. 

 

16. �59AB28O ?@>5:B8@>2I8:>2 (:>=AB@C:B>@>2), =0?@02;5==K5 =0 2K@01>B:C B5E=8G5A:8E 
@5H5=89, =5>1E>48<KE 8 4>AB0B>G=KE 4;O AB@>8B5;LAB20 8;8 873>B>2;5=8O >1J5:B0: 
<___________________> 

 

17. 'AB0=>28B5 A>>B25BAB285: 
&5E=8G5A:>5 >15A?5G5=85 
(B5E=8G5A:85 A@54AB20) 

A>2>:C?=>ABL 2A5E ?@>3@0<<, 8A?>;L7C5<KE 2 
40==>9 %�#$ 

 0B5<0B8G5A:>5 >15A?5G5=85 
A8AB5<K 

A>2>:C?=>ABL 2708<>459AB2CNI8E B5E=8G5A:8E 
A@54AB2, ?@54=07=0G5==KE 4;O @5H5=8O 7040G �# 
(A8AB5<=K5 1;>:8, A5@25@K, <>=8B>@K, ?@8=B5@K, 
?;>BB5@K 8 B.4.) 

#@>3@0<<=>5 >15A?5G5=85 A>2>:C?=>ABL <0B5<0B8G5A:8E <5B>4>2, 
<0B5<0B8G5A:8E <>45;59 8 0;3>@8B<>2 >1@01>B:8 
40==KE, =5>1E>48<KE 4;O �#, ?@54AB02;5==KE 2 
7040==>9 D>@<5 8 8A?>;L7C5<KE 2 
@0AA<0B@8205<>9 %�#$. 

 

18.  'AB0=>28B5 ?>A;54>20B5;L=>ABL AB0489 ?@>5:B8@>20=8O 8;8 :>=AB@C8@>20=8O 



 
B5E=8G5A:>5 ?@54;>65=85 - ?@54?@>5:B=K5 8AA;54>20=8O (=0CG=>-8AA;54>20B5;LA:85 

@01>BK ?@8 A>740=88 ?@8=F8?80;L=> =>2KE >1J5:B>2) - MA:87=K9 ?@>5:B - >?KB=>-
:>=AB@C:B>@A:85 @01>BK - @07@01>B:0 B5E=8G5A:>3> 7040=8O (&�) - B5E=8G5A:89 ?@>5:B - 
@01>G89 ?@>5:B. 
 

3.3 &<CB6B9 ;484A<9 8?S 6OCB?A9A<S >BAFDB?PAB= D45BFO  
 

�0@80=BK 7040=89 4;O 2K?>;=5=8O :>=B@>;L=>9 @01>BK 2K;>65=K 2 M;5:B@>==>9 
8=D>@<0F8>==>->1@07>20B5;L=>9 A@545 �01��& �@�'#%, 4>ABC?=>9 >1CG0NI5<CAO G5@57 
53> ;8G=K9 :018=5B. 

!865 ?@82545= >1@075F B8?>2>3> 7040=8O 4;O 2K?>;=5=8O :>=B@>;L=>9 @01>BK ?> 
B5<0< 48AF8?;8=K, ?@54CA<>B@5==K<8 @01>G59 ?@>3@0<<>9 48AF8?;8=K. 

 

"1@075F B8?>2>3> 20@80=B0 7040=8O 4;O 2K?>;=5=8O :>=B@>;L=>9 @01>BK 

 

�>=B@>;L=0O @01>B0 4>;6=0 A>45@60BL: 
1. "B25B =0 B5>@5B8G5A:89 2>?@>A 2 A>>B25BAB288 A 20@80=B>< 7040=8O. 
2. $0AG5B 45B0;8 ;>:><>B820 2 A>>B25BAB288 A 20@80=B>< 7040=8O, 2 :>=F5 @0AG5B0 
=5>1E>48<> =0?8A0BL 2K2>4 > ?@83>4=>AB8 A?@>5:B8@>20==>9 45B0;8. 

3. +5@B56 45B0;8 2 A>>B25BAB288 A 20@80=B>< 7040=8O, =5>1E>48<> ?5@5G5@B8BL 45B0;L A 
C:070==K<8 @07<5@0<8. 

4. #@>5:B 45B0;8 ;>:><>B820, =5>1E>48<> A0<>AB>OB5;L=> 2K?>;=8BL ?@>5:B 45B0;8 2 
A>>B25BAB288 A 20@80=B>< 7040=8O. 
�0@80=B :>=B@>;L=>9 @01>BK 2K40PB ?@5?>4020B5;L ?> A?8A:C 3@C??K (B01;. 1 

<5B>48G5A:8E C:070=89 ?> 2K?>;=5=8N :>=B@>;L=>9 @01>BK $>6:>2>9 �.�. «%�#$ 
;>:><>B82>2»). 

$0AG5B 45B0;8 ;>:><>B820 2:;NG05B 2 A51O A;54CNI85 @0AG5BK: 
 $0AG5B № 1. #@>5:B8@>20=85 ;8AB>2KE @5AA>@. 
 $0AG5B № 2. #@>5:B8@>20=85 28=B>2KE ?@C68=: 

 2.1.  $0AG5B 2=CB@5==8E ?@C68=. 
 2.2. $0AG5B =0@C6=KE ?@C68=. 

 $0AG5B № 3. #@>5:B8@>20=85 ?>4H8?=8:0 :0G5=8O 1C:A>2>3> C7;0. 
 $0AG5B № 4. $0AG5B >A8 :>;5A=>9 ?0@K =0 ?@>G=>ABL CA;>2=K< <5B>4><. 
 $0AG5B № 5. $0AG5B >A8 :>;5A=>9 ?0@K 25@>OB=>AB=K< <5B>4><. 
�@0D8G5A:85 <0B5@80;K :>=B@>;L=>9 @01>BK 2K?>;=ONBAO 2 D>@<0B5 �4, �3. 

 
3.4 #9D9K9AP F9BD9F<K9E><I 6BCDBEB6 > ;4K9FG 

(4;O >F5=:8 7=0=89) 
1. $4;89? 1. #D<K<AO 6B;A<>AB69A<S < <EFBD<S D4;6<F<S %�#$. "5M<9 E6989A<S B 

CDB9>F<DB64A<< < >BAEFDG<DB64A<<. %F48<< 6OCB?A9A<S CDB9>FAOI D45BF  
2. �>340 ?>O28;8AL ?5@2K5 %�#$? 
3. +B> >7=0G05B B5@<8= «%�#$ 4;O <0H8=>AB@>5=8O»? 
4. � GP< 70:;NG05BAO >B;8G85 <564C <>I=K<8 %�#$, A8AB5<0<8 A@54=53> :;0AA0 8 %�#$ 

«;P3:>9 :0B53>@88»? 
5. �0: @072820NBAO %�#$ 2 =0AB>OI55 2@5<O? 
6. +B> A>1>9 ?@54AB02;ONB @01>BK ?> ?@>5:B8@>20=8N 8 :>=AB@C8@>20=8N? 
7. +B> B0:>5 B5E=>;>38O ?@>5:B8@>20=8O? 
8. �7 :0:8E AB0489 A>AB>8B ?@>F5AA ?@>5:B8@>20=8O? 



9. �0:85 >A=>2=K5 2>?@>AK >A25I0NBAO 2 B5E=8G5A:>< 7040=88? 
10. �0:85 =54>AB0B:8 8<55B =502B><0B878@>20==0O B5E=>;>38O ?@>5:B8@>20=8O? 
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