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*9?P 84AAB7B CBEB5<S 3 CB@BKP EFG89AF4@ 6OCB?A<FP CD4>F<K9E><9 D45BFO, CD98GE@BF-
D9AAO9 CDB7D4@@B= , �9EP CDBJ9EE 6OCB?A9A<S  D45BF 6>?RK49F 6 E95S F9BD9F<K9E>GR CB87BFB6-
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b.�484A<9 EB7?4EAB 64D<4AFG. 
c. )B8 D45BFO (6>?RK49F D<EGA><, EI9@O, F45?<JO, BEAB6AO9 HBD@G?O 8?S BCD989?9A<S 

69?<K<A, 4 F4> :9 D4EK9FAO9 HBD@G?O 8?S BCD989?9A<S CB7D9LABEF9= <;@9DS9@OI 69?<K<A). 
d.$9;G?PF4FO @B89?<DB64A<S 3 D9;G?PF4FO 6O6B84 A4 Q>D4A < 6D9@9AAO9 8<47D4@@O. 
e.�O6B8O B CDB89?4AAB= D45BF9. 
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64A<S G@9A<= <ECB?P;B64FP EC9J<4?PAGR, ECD46BKAGR ?<F9D4FGDG. � A9@ EB89D:4FES @9FB8<K9-
E><9 G>4;4A<S CB  6OCB?A9A<R CD98?B:9AAOI ;484A<=  < EC<EB> ?<F9D4FGDO, A9B5IB8<@B= 8?S 
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EI9@AB= 8B>G@9AF4J<< J<HDB6B7B GEFDB=EF64 

2 "�1-9, #� 1.3 

3 #D4>F<K9E>B9 ;4ASF<9 № 3. $4EK9F Q?9>FD<K9-
E><I C4D4@9FDB6 C9K4FAOI EI9@ 

2 "�1-9, #� 1.2 

4 #D4>F<K9E>B9 ;4ASF<9 № 4 �B@CBAB6>4 Q?9-
@9AFB6 A4 C9K4FAB= C?4F9. 

2 "�1-9, #� 1.2-1.4 

5 #D4>F<K9E>B9 ;4ASF<9 № 5. "59EC9K9A<9 CB-
@9IBGEFB=K<6BEF< 6 >BAEFDG>J<< G;?B6 A4 C9-
K4FAB= C?4F9. 

2 "�1-9, #� 1.2-1.4 

6 #D4>F<K9E>B9 ;4ASF<9 № 6. "HBD@?9A<9 
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2 "�1-9, #� 1.2-1.4 
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2 "�1-9, #� 1.2-1.4 
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2 "�1-9, #� 1.2-1.4 
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- *9?P D45BFO 

- �O6B8O 

К>=B@>;L=K5 2>?@>AK: 
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5) A4 F9IA<K9E>B@ D<EGA>9; 7) A4 F9IAB?B7<K9E>B= >4DF9. 
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3)"EAB6AO@< F9IAB?B7<K9E><@< 8B>G@9AF4@< S6?SRFES: 
4) EI9@4, K9DF9:, QE><; 
5) @4DLDGFA4S, BC9D4J<BAA4S >4DF4 < F9IAB?B7<K9E>4S BC9D4J<S; 6) F9IAB?B7<K9E>4S, 

@4DLDGFA4S < BC9D4J<BAA4S >4DF4; 
4)&9IAB?B7<K9E>4S >4DF4 - QFB: 
4) 8B>G@9AF, 6 >BFBDB@ ;4C<E4A 69EP CDBJ9EE B5D45BF>< 89F4?< < <;89?<S; 
5) BC9D4J<S 6OCB?AS9@4S A4 B8AB@ D45BK9@ @9EF9; 6) C9D9K9AP C9D9IB8B6 < GEF4AB6B>; 
5)&9IAB?B7<K9E>4S BC9D4J<S - QFB: 
4) K4EFP 6E97B CDB<;6B8EF69AAB7B CDBJ9EE4; 
5) ;4>BAK9AA4S K4EFP F9IAB?B7<K9E>B7B CDBJ9EE4, 6OCB?AS9@4S A4 B8AB@ D45BK9@ @9EF9; 
6) BC<E4A<9 BF89?PAOI @4DLDGFB6 6 F9IAB?B7<< <;7BFB6?9A<S; 
6)&BK9A<9 A4 FB>4DAB@ EF4A>9 - QFB: 
4) F9IAB?B7<K9E>4S BC9D4J<S; 
5) F9IAB?B7<K9E><= C9D9IB8; 
6) @4DLDGFA4S >4DF4. 
7)� >4>B@ 8B>G@9AF9 G>4;O649FES CBE?98B64F9?PABEFP <;7BFB6?9A<S <;89?<S? 
4) A4 K9DF9:9; 
5) A4 QE><;9; 
6) F9IAB?B7<K9E>B= >4DF9; 
7) CD< D4;@9F>9 <;89?<S. 
8)� F9IAB?B7<K9E>GR >4DFG A4 <;7BFB6?9A<9 @9F4??<K9E>B7B <;89?<S A9 6IB8<F? 
4) A4<@9AB64A<9 BC9D4J<<; 6) B5BDG8B64A<9 E <AEFDG@9AF4@<; 
5) QE><; B5D45BF><; 7) CDB<;6B8EF69AAO= CDBJ9EE. 
9)!47?S8AB9 B5N9@AB9 <;B5D4:9A<9 89F4?<, 6OCB?A9AAB9 BF DG>< E G>4;4A<9@ D4;@9DB6 < 

@4ELF454, - QFB: 
4) QE><;; 6) K9DF9:; 
5) F9IA<K9E><= D<EGAB>; 7) 7?46AO= 6<8. 
10)'E?B6AB9 <;B5D4:9A<9 CD98@9F4, 6OCB?A9AAB9 CB BCD989?9AAO@ CD46<?4@ E CB@BMPR 

K9DF9:AOI <AEFDG@9AFB6, - QFB? 
4) QE><;; 6) K9DF9:; 
5) F9IA<K9E><= D<EGAB>; 7) 7?46AO= 6<8. 

�@0:B8G5A:0O @01>B0 №2 
�D>@<;5=85 AE5<=>9 4>:C<5=B0F88 F8D@>2>3> CAB@>9AB20 

*9?P D45BFO: BHBD@<FP 6 EBBF69FEF6<< E �"%&B@ CD<AJ<C<4?PAGR EI9@G CD98EF46?9AAB-
7B GEFDB=EF64 
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1) �>вB>@5=85 B5>@5B8G5A:8E >A=>в (в ?а@аE, в7а8<>?@>в5@:а).  
 !E5<0 M;5:B@8G5A:0O ?@8=F8?80;L=0O. !4 EI9@9 Q?9>FD<K9E>B= CD<AJ<C<4?P-

AB= (-�) G>4;O64RF 6E9 Q?9@9AFO, A9B5IB8<@O9 8?S CBEFDB9A<S $-� <?< 99 BF89?PAB7B G;?4, 
E6S;< @9:8G Q?9@9AF4@< < Q?9@9AFO, >BFBDO@< ;4>4AK<64RFES 6IB8AO9 < 6OIB8AO9 J9C<. -?9-
@9AFO 6 EI9@9 <;B5D4:4RF 6 6<89 GE?B6AOI 7D4H<K9E><I B5B;A4K9A<= ('�"). $4EEFBSA<9 @9:8G 
86G@S EBE98A<@< ?<A<S@< GE?B6AOI 7D4H<K9E><I B5B;A4K9A<= 8B?:AB 5OFP A9 @9A99 0,8 @@. 

'E?B6AO9 7D4H<K9E><9 
B5B;A4K9A<S A4 EI9@9 -� D4E-
CB?474RF F4>, KFB5O <;B5D4-
:9A<S E6S;9= @9:8G A<@< 5O-
?< >D4FK4=L<@< ?<A<S@< E 
@<A<@4?PAO@ K<E?B@ C9D9E9-
K9A<=. �<A<< E6S;9= 8B?:AO 
5OFP CB>4;4AO CB?ABEFPR, 
B8A4>B CD< A9B5IB8<@BEF< <I 
8BCGE>49FES B5DO64FP, ;4>4A-
K<64S @9EF4 B5DO64 EFD9?>4@< 
E B5B;A4K9A<9@ @9EF4 6>?RK9-
A<S. �?S GCDBM9A<S K9DF9:4 
EI9@O @B:AB A9E>B?P>B Q?9>-
FD<K9E>< A9 E6S;4AAOI ?<A<= 
E6S;< E?<64FP 6 B5MGR GFB?-

M9AAGR ?<A<R, AB CD< CB8IB89 > >BAF4>F4@ >4:84S ?<A<S 8B?:A4 5OFP <;B5D4:9A4 BF89?PAB, 
?<A<< E6S;< CD< QFB@ A9B5IB8<@B CDBAG@9DB64FP B8<A4>B6O@< K<E?4@< A4 B5B<I >BAJ4I (D<E. 
3.4.3). 

 

2) �D>@<8BL @57C;LB0BK 8 70I8B8BL @01>BC. 
%B89D:4A<9 BFK9F4 
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1)�BAEFDG>FBDE><9 8B>G@9AFO, A4 >BFBDOI EBEF46AO9 K4EF< <;89?<S, <I 6;4<@AB9 

D4ECB?B:9A<9 < E6S;< @9:8G A<@< CB>4;4AO 6 6<89 GE?B6AOI 7D4H<K9E><I <;B5D4:9A<=.  
a)  +9DF9:< b)  %I9@O c)  -E><;O d)  &9IA<K9E><9 D<EGA>< e)  %C9J<H<>4J<<   
2)  �<A9@4F<K9E><9 EI9@O B5B;A4K4RFES 5G>6B= 

 a)  � b)  � c)  - d)  % e)  � 

3)#D<AJ<C<4?PAO9 EI9@O B5B;A4K4RFES J<HDB= 

 a)  1 b)  2 c)  3 d)  4 e)  5   

4)%I9@4, BCD989?SRM4S CB?AO= EBEF46 Q?9@9AFB6 < E6S;9= @9:8G A<@< <, >4> CD46<?B, 
84RM4S 89F4?PAB9 CD98EF46?9A<9 B CD<AJ<C4I D45BFO <;89?<S (GEF4AB6><):  

a)  %FDG>FGDA4S b)  (GA>J<BA4?PA4S c)  #D<AJ<C<4?PA4S d)   BAF4:A4S e)  #B8>?RK9A<S  
5)  %BEF46A4S K4EFP EI9@O, >BFBD4S 6OCB?AS9F BCD989?9AAGR HGA>J<R 6 <;89?<< < A9 
@B:9F 5OFP D4;89?9A4 A4 K4EF<, <@9RM4S E4@BEFBSF9?PAB9 A4;A4K9A<9 < GE?B6AB9 7D4H<-
K9E>B9 < 5G>69AAB9 B5B;A4K9A<9  
a)  �<A<S 6;4<@BE6S;< b)  'EFDB=EF6B c)  (GA>J<BA4?PA4S 7DGCC4 d)  (GA>J<BA4?PA4S 
K4EFP EI9@O e)  -?9@9AF EI9@O   
6)  "FD9;B> ?<A<< A4 EI9@9, CB>4;O64RM<= E6S;P @9:8G HGA>J<BA4?PAO@< K4EFS@< <;89-
?<S  
a)�<A<S 6;4<@BE6S;< b)  'EFDB=EF6B c)  (GA>J<BA4?PA4S 7DGCC4 d)  (GA>J<BA4?PA4S 
K4EFP EI9@O e)  -?9@9AF EI9@O   
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� �К"И'�!К�/   ���"� № 6 

�D>@<;5=85 AE5<=>9 4>:C<5=B0F88 F8D@>2>3> CAB@>9AB20 2 A>>B25BAB288 A ?@028-
;0<8. 

&5;L @01>BK: �A4>B@EF6B E CD46<?4@< BHBD@?9A<S EI9@ < <I A4;A4K9A<9@ 

�>@O4>: 2K?>;=5=8O @01>BK 

1) �>вB>@5=85 B5>@5B8G5A:8E >A=>в (в ?а@аE, в7а8<>?@>в5@:а).  
#BASF<9 «EI9@4» B;A4K49F GCDBM9AAB9, 45EFD4>FAB9 BC<E4A<9 <?< <;B5D4:9A<9 K97B-
?<5B 6 B5M<I BEAB6AOI K9DF4I. 
 �4:8O= <; 6<8B6 B5B;A4K49FES 5G>6B=- �<A9@4F<K9E><9 (�), �<8D46?<K9E><9 (�), 

#A96@4F<K9E><9 (I), -?9>FD<K9E><9 (") < 8DG7<9 
� ;46<E<@BEF< BF A4;A4K9A<S EI9@O 89?SFES A4 F<CO, >4:8O= <; >BFBDOI B5B;A4K49FES 
J<HDB=. 1 3 EFDG>FGDAO9 2 3 HGA>J<BA4?PAO9 3 - CD<AJ<C<4?PAO9.  4 - EB98<A9A<S 
(@BAF4:AO9) 5- CB8>?RK9A<S 6 3 B5L<9 7- D4ECB?B:9A<S 8 3 CDBK<9 " 3 B5N98<A9A-
AO9 
!B@C:BC@=K5 EI9@O E?G:4F 8?S B5M97B B;A4>B@?9A<S E <;89?<9@ < BCD989?SRF 
6;4<@BE6S;P EBEF46AOI K4EF9= <;89?<S < <I A4;A4K9A<9. 
 �@8=F8?80;L=K5 EI9@O (CB?AO9) BCD989?SRF CB?AO= EBEF46 Q?9@9AFB6 <;89?<S < 

E6S;9= @9:8G A<@<, 8464S 89F4?PAB9 CD98EF46?9A<9 B CD<AJ<C4I 89=EF6<S <;89?<S. 
�<A<< E6S;< 8B?:AO EBEFBSFP <; 7BD<;BAF4?PAOI < 

69DF<>4?PAOI BFD9;>B6 < <@9FP A4<@9APL99 >B?<K9EF6B 
<;?B@B6 < C9D9E9K9A<=. 
%6S;P @9:8G Q?9@9AF4@< EI9@O CB>4;O649FES ?<A<S@< 6;4<@BE6S;<, >BFBDO9 GE?B6AB 
CD98EF46?SRF EB5B= FDG5BCDB6B8O, CDB6B84, >459?<, 64?O. $4EEFBSA<9 @9:8G EBE98-
A<@< C4D4??9?PAO@< ?<A<S@< E6S;< 8B?:AB 5OFP A9 @9A99 3 @@. 
 

2)  �@а:B8G5A:ая GаABP  

- BHBD@<FP 6 EBBF69FEF6<< E CD46<?4@< CD<AJ<C<4?PAGR EI9@G GEFDB=EF64  

3) �D>@<8BL @57C;LB0BK 8 70I8B8BL @01>BC. 
%B89D:4A<9 BFK9F4 
- *9?P D45BFO 

- �;B5D4:9A<9 EI9@O CB �"%&G 
- �O6B8O 

К>=B@>;L=K5 2>?@>AK 
1. �4>B= 7D4H<K9E><= 8B>G@9AF A4;O64RF EI9@B=?  
2. !4 >4><9 6<8O CB8D4;89?SRF EI9@O?  
3. !4 >4><9 F<CO CB8D4;89?SRF EI9@O?  
4. �4>B= J<HDB= B5B;A4K4RF CD<AJ<C<4?PAO9 EI9@O? 
5. +FB ;4C<EO64RF 6 7D4HG 1 (A4<@9AB64A<9) BEAB6AB= A48C<E< EI9@O? 
6. �; >4><I K4EF9= EBEFB<F L<HD EI9@O?  
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7. +9@G D46AB @<A<@4?PAB 8BCGEF<@B9 D4EEFBSA<9 @9:8G EBE98A<@< C4D4??9?PAO@< ?<-
A<S@< E6S;<? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� �К"И'�!К�/   ���"� № 7 

$4EK9F A489:ABEF< 
&5;L @01>BK: �A4>B@EF6B C4D4@9FD4@< A489:ABEF< < <I D4EK9FB@ 

�>@O4>: 2K?>;=5=8O @01>BK 

2) �>вB>@5=85 B5>@5B8G5A:8E >A=>в (в ?а@аE, в7а8<>?@>в5@:а).  
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3)  �@а:B8G5A:ая GаABP  
#DB69EF< D4EK9F A489:ABEF< CD98BEF46?9AAB= EI9@O 

4) �D>@<8BL @57C;LB0BK 8 70I8B8BL @01>BC. 
%B89D:4A<9 BFK9F4 
- *9?P D45BFO 

- #BDS8B> D4EK9F4 
- �O6B8O 

К>=B@>;L=K5 2>?@>AK 
1.  �4> 6 A489:ABEF< A4;O64RF CD98@9F BCD989?9AAB7B J9?96B7B A4;A4K9A<S? 
1 3 89F4?P 
2 3 <;89?<9 
3 3 CDB8G>F 
4 3 B5N9>F 
5 3 Q?9@9AF 
2. �4=F9 B5B5M9AAB9 A4;64A<9 @4F9D<4?<;B64AAB7B D9;G?PF4F4 FDG8B6B= 89SF9?PABEF<, 

CB?GK9AAO= 6 BCD989?9AAB@ @9EF9 ;4 BCD989?9AAO= <AF9D64? 6D9@9A< < CD98A4;A4K9AAO= 8?S 
<ECB?P;B64A<S CBFD95<F9?S@< 6 J9?SI G8B6?9F6BD9A<S <I CBFD95ABEF9=. 

1 3 89F4?< 

2 3 <;89?<S 
3 3 CDB8G>J<S 
4 3 B5N9>FO 

5 3 Q?9@9AFO 

 

3. +FB B5B;A4K49F F9D@<A "Q>EC?G4F4J<S" E FBK>< ;D9A<S A489:ABEF<? 
1 3 CB?GK9A<9 CD<546BKAB= EFB<@BEF< CD< <ECB?P;B64A<< F9IA<K9E><I B5N9>FB6; 
2 3 D4EIB8B64A<9 D9EGDE4 F9IA<K9E><I B5N9>FB6 6 CDBJ9EE9 <ECB?P;B64A<S; 
3 3 <ECB?P;B64A<9 F9IA<K9E><I B5N9>FB6 CB A4;A4K9A<R; 
4 3 CD<@9A9A<9 F9IA<K9E><I B5N9>FB6; 
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5 3 F9IA<K9E>B9 B5E?G:<64A<9, D9@BAF < ID4A9A<9. 
 

4. �4> A4;O649FES B5N9>F, D9@BAF >BFBDB7B 6B;@B:9A < CD98GE@BFD9A ABD@4F<6AB-

F9IA<K9E>B=, D9@BAFAB= <?< >BAEFDG>FBDE>B= 8B>G@9AF4J<9=? 
1 3 D9@BAF<DG9@O= 

2 3 6BEEF4A46?<649@O= 

3 3 ;4@9AS9@O= 

4 3 7B8AO= 
5 3 <EK9DC46L<= D9EGDE 
 

5. �4> A4;O649FES >4:8B9 BF89?PAB9 A9EBBF69FEF6<9 CDB8G>J<< GEF4AB6?9AAO@ FD95B64-
A<S@? 

1 3 89H9>F 
2 3 BF>4; 
3 3 CB6D9:89A<9 
4 3 <;ABE 
5 3 CB?B@>4 
 

6. �4> A4;O649FES EB5OF<9, ;4>?RK4RM99ES 6 A4DGL9A<< <ECD46ABEF< B5N9>F4 CD< EBID4-
A9A<< D45BFBECBEB5ABEF<? 

1 3 89H9>F 
2 3 BF>4; 
3 3 CB6D9:89A<9 
4 3 <;ABE 
5 3 CB?B@>4 
 

7. �4> A4;O649FES EB5OF<9, ;4>?RK4RM99ES 6 A4DGL9A<< D45BFBECBEB5ABEF< B5N9>F4? 
1 3 89H9>F 
2 3 BF>4 
3 3 CB6D9:89A<9 
4 3 <;ABE 
5 3 CB?B@>4 
 

8. �4> A4;O649FES EB6B>GCABEFP E6B=EF6 B5N9>F4, B5GE?B6?<64RM<I 97B CD<7B8ABEFP G8B-
6?9F6BDSFP BCD989?9AAO9 CBFD95ABEF< 6 EBBF69FEF6<< E A4;A4K9A<9@? 

1 3 8B?7B69KABEFP 
2 3 59;BF>4;ABEFP 
3 3 D45BFBECBEB5ABEFP 
4 3 EBID4AS9@BEFP 
5 3 >4K9EF6B 
 

9. �4><9 CB>4;4F9?< >4K9EF64 I4D4>F9D<;GRF A4EOM9AABEFP B5N9>F4 EF4A84DFAO@<, GA<-
H<J<DB64AAO@< < BD<7<A4?PAO@< K4EFS@<? 

1 3 A489:ABEF< 
2 3 59;BC4EABEF< 
3 3 C4F9AFAB-CD46B6O 

4 3 EF4A84DF<;4J<< < GA<H<>4J< 

5 3 QD7BAB@<K9E><9 
#D9864D<F9?PAO= D4EKTF A48T:ABEF< CDB<;6B8<FES A4 QF4C9: 
1.  D45BK97B CDB9>F4 
2.  QE><;AB7B CDB9>F4 
3.  F9IA<K9E>B7B CD98?B:9A<S 
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� �К"И'�!К�/   ���"� №8 

�15A?5G5=85 ?><5E>CAB>9G82>AB8 2 :>=AB@C:F88 C7;>2 =0 ?5G0B=>9 ?;0B5  

&5;L @01>BK: �B;A<>AB69A<9 CB@9I < <I ?<>6<84J<S 
�>@O4>: 2K?>;=5=8O @01>BK 

2)�>вB>@5=85 B5>@5B8G5A:8E >A=>в (в ?а@аE, в7а8<>?@>в5@:а).  
�A=>в=O5 ?@8G8=O, <E>4:9A<S E<7A4?B6 E?98GRM<9:  
4)  BFD4:9A<S BF A9EB7?4EB64AAOI A47DG;B> <  A9B8ABDB8ABEF9= 6 ?<A<SI 
E6S;<;  
5)  ;4FGI4A<9 CD< CDBIB:89A<< CB J9CS@ CBE?98B64F9?PAB EB98<A9AAOI 
Q?9@9AFB6;  
6)  GIG8L9A<9 HDBAFB6 < ;489D:>< A47DG;>t E D94>F<6AO@< EBEF46?SRM<-
@<;  
7)  ;489D:>< 6 ?<A<<, 6O;64AAO9 >BA9KAB= E>BDBEFPR D4ECDBEFD4A9A<S 
E<7A4?4;  
8)  C9D9>D9EFAO9 CB@9I<;  
9)  C4D4;<FA4S E6S;P @9:8G Q?9@9AF4@< K9D9; J9C< C<F4A<S < ;4;9@?9A<S;  
:)  A46B8>< BF 6A9LA<I Q?9>FDB@47A<FAOI CB?9=.  

%F9C9AP 6?<SA<S >4:8B7B <; C9D9K<E?9AAOI H4>FBDB6 A4 <E>4:9A<9 E<7A4?B6  ;46<E<F BF 
I4D4>F9D<EF<> ?<A<< E6S;<, ?B7<K9E><I Q?9@9AFB6 < E<7A4?B6, 4 F4>:9 BF >BAEFDG>F<6AB7B 6O-
CB?A9A<S 6E9= E<EF9@O Q?9@9AFB6 < E6S;9= 

�?S J<HDB6OI GEFDB=EF6, 6OCB?A9AAOI E CD<@9A9A<9@ @AB7BE?B=AOI C9K4FAOI C?4F, I4-
D4>F9DAO ;A4K<F9?PAO9 9@>BEFAO9 E6S;< @9: E<7A4?PAO@< CDB6B8A<>4@< 6 D4;AOI E?BSI, <;-;4 
@4?B= FB?M<AO @9:E?B=AB= <;B?SJ<<, 4 F4>:9 G69?<K9A<9 EBCDBF<6?9A<S CDB6B8A<>B6 C?9ABK-
AOI C?4F  CD< G@9APL9A<< C?BM48< <I CBC9D9KAB7B E9K9A<S. 
%6S;< @9:8G Q?9@9AF4@< -�  @B:AB 6OCB?ASRFES D4;?<KAO@< ECBEB54@<:  
1) 8?S @98?9AAOI GEFDB=EF6 4 6 6<89 C9K4FAOI <?< A469EAOI CDB6B8A<>B6;  
2) CD< CB6OL9AAOI E>BDBEFSI D45BFO 4 6 6<89 C9K4FAOI CB?BE>B6OI ?<A<=, 

«6<FOI C4D» (5<H<?SDB6), <ECB?P;B64A<9 6 >4K9EF69 B5D4FAB7B CDB6B8A<>4 4 

«;9@?SAOI C?4EF<A», ED46A<F9?PAB 5B?PLB7B E9K9A<S L<AO C<F4A<S.  
 9:8G G;?4@ < 5?B>4@ B5D4;GRFES Q?9>FD<K9E>< «:>@>B:85» < «4;8==O5»  E6S-

;<.' Q?9>FD<K9E>< «:>@>B:>9» 6D9@S D4ECDBEFD4A9A<S E<7A4?4 6 ?<A<< <=>3> 
<5=LH5 ;A4K9A<S C9D98A97B HDBAF4 C9D984649@B7B CB ?<A<< <@CG?PE4. "FD4:9A-
AO= BF A9EB7?4EB64AAOI A47DG;B> E<7A4? 6 QFB= ?<A<< E6S;<, 8BEF<749F <EFBKA<>4 
D4APL9, K9@ GEC99F EGM9EF69AAB <;@9A<FPES 6IB8AB= <@CG?PE. %6-64 F4>B= ?<A<< 
@B:AB BC<E4FP A>A@54>B>G5==K<8 EBCDBF<6?9A<S@<, 9@>BEFPR < <A8G>F<6AB-
EFPR.  

' Q?9>FD<K9E>< «4;8==>9» ?<A<< E6S;< 6D9@S D4ECDBEFD4A9A<S E<7A4?4, <=>3> 1>;LH5 
HDBAF4 <@CG?PE4 < BFD4:9AAO= BF >BAJ4 ?<A<< E<7A4? CD<IB8<F > 99 A4K4?G CBE?9 B>BAK4A<S 
HDBAF4 <@CG?PE4 < <E>4:4S 97B HBD@G. 

 

�;O C<5=LH5=8O 7045@6:8 C<5=LH05< 8=4C:B82=>ABL ;8=88 8 C25;8G820-
5< 2E>4=>5 A>?@>B82;5=85 M;5<5=B>2. 

#D< C9D9>?RK9A<< Q?9@9AFB6 CB E<7A4?PAO@ J9CS@ CDBF9>4RF <@CG?PEAO9 FB-
>< E >DGFO@< HDBAF4@<, >BFBDO9 6E?98EF6<9 A4?<K<S C4D4;<FAOI E6S;9= A46B8SF 
A4 EBE98A<I E<7A4?PAOI CDB6B8A<>4I CB@9I< >BFBDO9 @B7GF 6O;64FP ?B:AB9 ED4-
54FO64A<9 Q?9@9AFB6 EI9@.  
"5OKAB 6 J9C<3CD<9@A<>9  6B;A<>4RF >4> 9@>BEFA4S, F4> < <A8G>F<6A4S CB@9-

I<.  
#D< QFB@ 5<:>AB=0O =02>4:0 <;@9AS9F ?>B5=F80; 2A59 ;8=88 A2O78, 4 8=4C:-

B82=0O EB;849F @07=>ABL ?>B5=F80;>2 <564C 2E>4>< 8 2KE>4>< ?<A<<.  
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"FD4:9AAO9 6B?AO A4CDS:9A<S A4>?48O64RFES A4 C484RM<9, < HBD@4 6IB8AB7B 
A4CDS:9A<S @B:9F ACI5AB25==> 8A:078BLAO. �A4?B7<KAO9 S6?9A<S CDB<EIB8SF < 
E 6B?AB= FB>4. 
"FD4:9A<S 6B?A @B7GF 5OFP A4 ?R5OI =5>4=>@>4=>ABяE 6 E4@B= ?<A<<. -F< 

CDBJ9EEO @B7GF 6O;O64FP 6O5DBEO A4CDS:9A<S. 
�;O C<5=LH5=8O 2;8O=8O 2K1@>A0 6 >4K9EF69 A47DG;>< <ECB?P;GRF 8<B8O ,BFF>< >4> 8<A4-
@<K9E><9 A9?<A9=AO9 EBCDBF<6?9A<S. 
�?S G@9APL9A<S  CB@9I 64:A4  D4;6B8>4 L<A C<F4A<S- <I D4;@9M4RF A4 B8AB= 
EFBDBA9 C?4FO, 4 «;9@?S» - E 8DG7B= < :9?4F9?PAB 8DG7 A48 8DG7B@. %6B5B8AO9 
C?BM48< <ECB?P;GRF 8?S G69?<K9A<S CB69DIABEF< L<AO «;9@?S», 89?4S <I ”E9FK4-
FO@<” 8?S G@9APL9A<S 6<ID96OI FB>B6. 

3)  �@а:B8G5A:ая GаABP  
 #D98?B:<FP @9DO 8?S G@9APL9A<S CB@9I 64L9= EI9@O A4 ##.  

4) �D>@<8BL @57C;LB0BK 8 70I8B8BL @01>BC. 
%B89D:4A<9 BFK9F4 
- *9?P D45BFO 

- #D98?B:9A<S 8?S EA<:9A<S CB@9I 
- �O6B8O 

К>=B@>;L=K5 2>?@>AK 
1.  9DO 5BDP5O E CB@9I4@< 6 8?<AAB= ?<A<< 
2. #B@9I< CB C<F4A<R- G@9APL9A<9 
3. ->D4A<DB64A<9 ;9@?< A4 ## 

� �К"И'�!К�/   ���"� № 9 

�15A?5G5=85 B5?;>2>3> @568<0 2  :>=AB@C:F88 C7;>2 =0 ?5G0B=>9 ?;0B5  
&5;L @01>BK: �A4>B@EF6B E CD46<?4@< D97G?<DB6>< F9C?B6OI D9:<@B6 
�>@O4>: 2K?>;=5=8O @01>BK 

3) �>вB>@5=85 B5>@5B8G5A:8E >A=>в (в ?а@аE, в7а8<>?@>в5@:а).  
Т5?;>?@>в>4=>ABP (>BA8G>J<S) 4 CDBJ9EE B5@9A4 F9C?B6B= QA9D7<9= 
@9:8G A4IB8SM<@<ES 6 EBCD<>BEAB69A<< F9?4@< <?< K4EFS@< F9?, B5G-
E?B6?9AAO= 6;4<@B89=EF6<9@ @B?9>G? < 4FB@B6 QF<I F9?.  
К>=в5:F8я 4 C9D9ABE QA9D7<< @4>DBK4EF<J4@< 74;4 <?< :<8>BEF<.  
�5@5=>A B5?;>BO 87;CG5=85<(@а48аF8я) CDB<EIB8<F ;4 EK9F CD96D4M9-
A<S F9C?B6B= QA9D7<< 6 QA9D7<R <;?GK9A<S (?GK<EF4S QA9D7<S).  

$9>B@9A84J<< CB >BAEFDG<DB64A<R D48<4FBDB6. 
1. $9>B@9A8G9FES CD<@9ASFP @4F9D<4?O E 6OEB>B= F9C?BCDB6B8ABEFPR < A9-
5B?PLB= C?BFABEFPR - @98P, 4?R@<A<= <?< EC9J<4?PAO9 EC?46O, A4CD<@9D, 
Al+Si 3 E<?G@<A. %<?G@<A B5?4849F IBDBL<@< ?<F9=AO@< E6B=EF64@<, CB-
QFB@G <; A97B <;7BF46?<64RFES D48<4FBDO E?B:AOI >BAH<7GD4J<=. 

2. &B?M<A4 DT59D 1-2@@ CD< 6OEBF9 3E@ < FB?M<A9 BEAB64A<S 3-5 @@ S6?S9FES 
A4<5B?99 BCF<@4?PAB=. 

3. #D< 9EF9EF69AAB= >BA69>J<< D4EEFBSA<9 @9:8G DT5D4@< 8B?:AB 5OFP 5B?99 
10@@, 4 CD< CD<AG8<F9?PAB= 3 5B?99 5@@. 

4. �?<A4 D48<4FBD4 < 97B L<D<A4 8B?:AO A4IB8<FPES 6 EBBFABL9A<< 3 > 1. 
5. %F9C9AP K9DABFO CB69DIABEF< A9 @9A99 0,85. %F9C9AP K9DABFO CB69DIABEF< 3 
QFB BFABL9A<9 QA9D7<< <;?GK9A<S 84AAB7B @4F9D<4?4 > QA9D7<< <;?GK9A<S 
45EB?RFAB KTDAB7B F9?4 (E4:4). 

6. ,9DBIB64FBEFP >BAF4>FAB= CB69DIABEF< 8B?:A4 5OFP @<A<@4?PAB=. �?S 
EA<:9A<S F9C?B6B7B EBCDBF<6?9A<S @9:8G >BDCGEB@ Q?9@9AF4 < D48<4FBDB@ 
CD<@9ASRFES F9C?BCDB6B8SM<9 C4EFO. 
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7. #D< >BAEFDG<DB64A<< A9B5IB8<@B B59EC9K<FP ;4;BD @9:8G D48<4FBDB@ < C9-
K4FAB= C?4FB=. 

КC;5@  K4M9 6E97B CB8D4;G@9649F GEFDB=EF6B, EBEFBSM99 <; D48<4FBD4 < 69AF<?SFBD4, 
"5?;>20O B@C1:0 (heat pipe) 5OEFDB C9D9849F  F9C?B6GR QA9D7<R <; B8AB7B >BAJ4 6 
8DG7B=. � ;4>DOFOI FDG5>4I <; F9C?BCDB6B8SM97B @9F4??4 (A4CD<@9D, @98<) A4IB8<F-
ES ?97>B<EC4DSRM4SES :<8>BEFP. 
        Э;5<5=B �5;LBL5, B5@<>M;5:B@8G5A:89 <>4C;L: ("ЭМ) 54;<DG9FES A4 Q?9>FD<K9E>B@ 
QHH9>F9 #9?PFP9- CD< >BAF4>F9 86GI CDB6B8A<>B6 E D4;AO@< GDB6AS@< QA9D7<< Q?9>-
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E?98B64F9?PAOI D9;<EFBDB6 <?< H9DD<FB6. 
    �A5 2=5H=85 A>548=5=8O A >4=>3> 8 B>3> 65 CAB@>9AB20 4>;6=K ?@>E>48BL G5-
@57 >48= 8 B>B 65 @07J5<. 
 AB7<9 >B@CBA9AFO (BEB59AAB 5B?PL<9 GEFDB=EF64 %��%) 79A9D<DGRF ;A4K<F9?PAO= 
E<AH4;AO= LG@ @9:8G 6O6B84@< 66B84/6O6B84. �E?< B8AB <; QF<I GEFDB=EF6 CB8>?R-
K9AB > B8AB@G >BAF4>FG 66B84-6O6B84, QFB GEFDB=EF6B @B:9F 5OFP CB8>?RK9AB > 8DG-
7B@G. �E?< B8AB <; QF<I GEFDB=EF6 CB8>?RK9AB 5B?99 K9@ > B8AB@G CBDFG, QFBF E<A-
H4;AO= LG@ @B:9F CB6?<SFP A4 <ECD46AGR 4AF9AAG (GEFDB=EF6B F4>:9 5G89F 5B?99 
6BECD<<@K<6B > LG@G, <EIB8SM9@G BF QFB= 4AF9AAO). 
    �KA>:>A:>@>AB=K5 (8;8 GC2AB28B5;L=K5) 4>@>6:8 4>;6=K 1KBL ?@>;>65=K 
=5 <5=55 G5< 2 2X >B :@0O ?5G0B=>9 ?;0BK, 345 X 4 @0AAB>O=85 <564C 4>@>6:>9 
8 55 B>:>>B2>4><. 
� @9APL9= EF9C9A< D4EE@4FD<64RFES ?<A<< Q?9>FD<K9E>B7B < @47A<FAB7B CB?S, E6S-
;4AAO9 E 8BDB:>4@< 6 A9CBED98EF69AAB= 5?<;BEF< BF >D4S C9K4FAB= C?4FO. #9D9-
>DTEFAO9 CB@9I< < E6S;P @9:8G 4AF9AA4@< < BF A<I, >4> CD46<?B, 6OL9 E QF<@< 8B-
DB:>4@<. 
    �0@K 48DD5@5=F80;L=KE A83=0;L=KE ;8=89 4>;6=K 1KBL ?@>;>65=K 2<5AB5 
8 8<5BL >48=0:>2>5 @0AAB>O=85 4> :064>9 D8:A8@>20==>9 ?;>A:>AB8. 
�<HH9D9AJ<4?PAO9 E<7A4?O @9A99 6BECD<<@K<6O > CB@9I4@ < CDB<;6B8SF @9APL9 
<;?GK9A<=, 9E?< BA< E<@@9FD<KAO (F.9. <@9RF B8<A4>B6GR 8?<AG < <@C984AE E 8DG7<-
@< CDB6B8A<>4@<). 
    М54=K9 A;54: 
 98AO9 8BDB:>< 8B?:AO 5OFP 4>>GD4FAO@< < 7?48><@<. � 6O B5A4DG:<F9, KFB CD< 
CDBH9EE<BA4?PAB@ CDB9>F<DB64A<< C9K4FAOI C?4F 5B?PL<AEF6B @98AOI 8BDB:9> A4 
C9K4FAB= C?4F9 <;B7AGFO CB8 G7?B@ 45°. #D<K<A4 6 FB@, KFB G7B? 45° EB>D4M49F Q?9>-
FD<K9E><= CGFP @9:8G >B@CBA9AF4@< CB ED46A9A<R E G7?B@ 90°. �?S 6OEB>BE>BDBEF-
AOI J9C9= ?GKL9 <;5974FP G7?4 90°. 
    �@>2>4 7075<;5=8O 8 ?@>2>4 ?8B0=8O: 
!9>BFBDO9 >?RK96O9 @98AO9 CDB6B84, F4><9 >4> CDB6B84 ;4;9@?9A<S < CDB6B84 C<F4-
A<S, 8B?:AO 5OFP @4>E<@4?PAB FB?EFO@<, KFB5O CB6OE<FP CB@9IB;4M<M9AABEFP < 
QA9D7BQHH9>F<6ABEFP. 
 

3)  �@а:B8G5A:ая GаABP  
-CD98?B:<FP >B@CBAB6>G ## 8?S CD98?B:9AAB= EI9@O  
4) �D>@<8BL @57C;LB0BK 8 70I8B8BL @01>BC. 
%B89D:4A<9 BFK9F4 
- *9?P D45BFO 

- ## 

- �O6B8O 

К>=B@>;L=K5 2>?@>AK 
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1) #D< <;7BFB6?9A<< C9K4FAOI C?4F CD<@9AS9FES: 
�. 79F<A4>E 
�. ?4>BF>4AP 
�. F9>EFB?<F 
�. HFBDBC?4EF 
 

2)� ;46<E<@BEF< BF >B?<K9EF64 E?B96 C9K4FAO9 C?4FO CB8D4;89?SRFES A4: 
�. "## 

�. �## 

�. ### 

�.  ## 

 

3)� ;46<E<@BEF< BF 7<5>BEF< BEAB64A<S C9K4FAO9 C?4FO CB8D4;89?SRFES A4: 
�. �## 

�. &## 

�. �## 

�. ### 

 

4)#D< G84?9A<< ?<LA9= @98< E C9K4FAOI C?4F CD<@9AS9FES @9FB8: 
�. FD46?9A<S 
�. HD9;9DB6>< 
�. 7D46<DB6>< 
�. HBD@B6>< 
 

5)%B98<A9A<9 C9D9IB8B6 C9K4FAB= C?4FO 8?S CB?GK9A<S >BAF4>F4 @9:8G A<@< A4;O649FES: 
�. @9F4??<;4J<9= 
�. EC4=>B= 
�. C9D9@OK>B= 
�. >BAF4>FB@ 

 

 

� �К"И'�!К�/   ���"� № 13,14 

 07@01>B:0 MA:870 B@0AA8@>2:8 ?5G0B=>9 ?;0BK. 
&5;L @01>BK: �A4>B@EF6B E CD46<?4@< FD4EE<DB64A<S ## 

�>@O4>: 2K?>;=5=8O @01>BK 

7) �>вB>@5=85 B5>@5B8G5A:8E >A=>в (в ?а@аE, в7а8<>?@>в5@:а).  
&D4EE<DB6>4 C9K4FAOI C?4F 4 QFB B8<A <; L47B6 CDB9>F<DB64A<S, >BFBDO= CD98EF46?S9F 
EB5B= CDBJ9EE BCD989?9A<S @9EF4 < D94?<;4J<< CDB6B8SM97B D<EGA>4 C?4FO. 

!9>BFBDO9 FD95B64A<S > CDB9>F<DB64A<R FBCB?B7<<, >BFBDO9 @B:AB A4=F< 6 EF4A84D-
F4I A<;>BE>BDBEFAB= < 6OEB>BE>BDBEFAB= C9D984K< 84AAOI, EB89D:4F E?98GRM<9 
GF69D:89A<S: 

 #DBCGE>A4S ECBEB5ABEFP CDB6B8A<>B6 CB FB>G 8?S C?4F 5B?PLB= @BMABEF<, 
@B:9F CBFD95B64FP CD<@9A9A<S CDB6B8A<>B6 5B?PLB7B D4;@9D4 <?< 84:9 CB?<7BAB6. 

 ,<D<A4 CDB6B8A<>B6 A4 C?4F9, 8B?:A4 B59EC9K<64FP F9IAB?B7<KABEFP < CB?B-
:<F9?PAO@ B5D4;B@ 6?<SFP A4 C9D9>D9EFAO9 CB@9I< (F.9. A4 <I BFEGFEF6<9). 

 *9C< E >BAFDB?<DG9@O@ <@C984AEB@ 8B?:AO 5OFP 6OCB?A9AO CDB6B8A<>4@< 
BCD989?9AAB= L<D<AO, >BFBD4S 8B?:A4 5OFP GEF4AB6?9A4 CB D9;G?PF4F4@ 4A4?<;4 EF9-
>4 C9K4FAB= C?4FO. 

 �B?:A4 5OFP BCD989?9A4 >BAH<7GD4J<S FBCB?B7<<, >BFBD4S 5G89F BCD989?SFP, 
>4> CDB<EIB8<F EB98<A9A<9 A9E>B?P><I >B@CBA9AFB6 B8AB= J9C<. 

 "5M<9 CBF9D< 6 J9C<, BCD989?SRM<9 9T @4>E<@4?PAB 8BCGEF<@GR 8?<AG. 
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 �BCGEF<@O= C9D9>BE 6 C4D4??9?PAOI L<A4I 84AAOI < 8<HH9D9AJ<4?PAOI 
C4D4I. #DBFB>B?O 6 >BFBDOI A9B5IB8<@4 E<AIDBA<;4J<S E <EFBKA<>B@ (SPI <?< I2C) < 
C4D4??9?PAO9 L<AO 84AAOI <@9RF @4>E<@4?PAO9 I4D4>F9D<EF<>< C9D9>BE4. 
�4L4 ;484K4 >4> CDB9>F<DB6M<>44 A4=F< 54?4AE 6E9I QF<I C4D4@9FDB6 < BCD989?<FP, 
>4><9 <; CGA>FB6 6 CD<6989AAB@ 6OL9 EC<E>9 A4<5B?99 64:AO 8?S D4;AOI J9C9=. 
!4CD<@9D, 8?S 6OEB>BE>BDBEFAOI C?4F, EB89D:4M<I 8<HH9D9AJ<4?PAO9 C4DO, 64:9A 
>BAFDB?P <@C984AE4, 4 C?4FO 5B?PLB= @BMABEF< CBEFBSAAB7B FB>4 8B?:AO <@9FP 
L<DB><9 8BDB:><, 8?S >BFBDOI >BAFDB?P <@C984AE4 A9 B5S;4F9?9A. 

!4<5B?99 D4ECDBEFD4A9AAO9 BL<5>< CDB9>F<DB64A<S:  
- !9EBBF69FEF6<9 D4;@9DB6 >BAF4>FAOI C?BM48B> >B@CBA9AFB6 FD95B64A<S@ CDB<;6B8<F9-
?S < IPC, 4 F4>:9 A969DAB9 D4ECB?B:9A<9 C?BM48B> BFABE<F9?PAB 8DG7 8DG74 6 EBEF469 B8-
AB7B >B@CBA9AF4  
- $4ECB?B:9A<9 C9D9IB8AOI BF69DEF<= A4 >BAF4>FAOI C?BM48>4I (Vias in Pads)  
- (<A<LAB9 CB>DOF<9 A9 EBBF69FEF6G9F >B@CBA9AFAB= 54;9 (BGA/LGA/CSP 0402 < @9A99)  
- !9>BDD9>FAB9 D4;@9M9A<9 >B@CBA9AFB6 A4 C?4F9: EB;84A<9 «F9A96OI ;BA»; A9EBBF69F-
EF6<9 7454D<FB6 >B@CBA9AFB6 < F.C.  
- !9B5BEAB64AAB9 GE?B:A9A<9 FBCB?B7<< < >B@CBA9AFAB= 54;O: 86GEFBDBAA<= @BAF4:, 6 
E?GK49 9E?< @B:AB B5B=F<EP B8AB= EFBDBAB=; D4ECB?B:9A<9 6O6B8AOI >B@CBA9AFB6 E 
D4;AOI EFBDBA ## < F.C.  
-  4D><DB6>4 A4 >BAF4>FAOI C?BM48>4I (>4> CD46<?B 6EFD9K49FES A4 6O6B8AOI >B@CBA9A-
F4I)  
- �ECB?P;B64A<9 D4;ABD4;@9DAOI <AEFDG@9AFB6 E69D?B6>< 59; A9B5IB8<@BEF<  
- "FEGFEF6<9 @4EBKAOI @BEF<>B6 @9:8G 6O6B84@< >B@CBA9AFB6 c @4?O@ L47B@ 6O6B8B6 
(QFP)  

- "FEGFEF6<9 F9D@B54DP9DB6 C?BM48>4/CDB6B8A<> C?BM48>4/CB?<7BA 
3)  �@а:B8G5A:ая GаABP  
�OCB?A<FP FD4EE<DB6>G C?4FO 8?S 64L9= EI9@O 

4) �D>@<8BL @57C;LB0BK 8 70I8B8BL @01>BC. 
%B89D:4A<9 BFK9F4 
- *9?P D45BFO 

- #D<69EF< <;B5D4:9A<9 ## E FD4EE<DB6>B=, D4;D45BF4AAB= 64@< < CDB6989AAB= CDB-
7D4@@B=. 

- �O6B8O 

К>=B@>;L=K5 2>?@>AK 

 

1) #D< <;7BFB6?9A<< C9K4FAOI C?4F CD<@9AS9FES: 
�. 79F<A4>E 
�. ?4>BF>4AP 
�. F9>EFB?<F 
�. HFBDBC?4EF 
 

2)� ;46<E<@BEF< BF >B?<K9EF64 E?B96 C9K4FAO9 C?4FO CB8D4;89?SRFES A4: 
�. "## 

�. �## 

�. ### 

�.  ## 

 

3)� ;46<E<@BEF< BF 7<5>BEF< BEAB64A<S C9K4FAO9 C?4FO CB8D4;89?SRFES A4: 
�. �## 

�. &## 

�. �## 

�. ### 

 

4)#D< G84?9A<< ?<LA9= @98< E C9K4FAOI C?4F CD<@9AS9FES @9FB8: 
�. FD46?9A<S 
�. HD9;9DB6>< 
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�. 7D46<DB6>< 
�. HBD@B6>< 
 

5)%B98<A9A<9 C9D9IB8B6 C9K4FAB= C?4FO 8?S CB?GK9A<S >BAF4>F4 @9:8G A<@< A4;O649FES: 
�. @9F4??<;4J<9= 
�. EC4=>B= 
�. C9D9@OK>B= 
�. >BAF4>FB@ 

 

6)#D< CD9864D<F9?PAB= CB87BFB6>9 ;47BFB6>< C9K4FAB= C?4FO CD<@9AS9FES: 
�. ;4K<EF>4 
�. B59;:<D<64A<9 
�. HBD@B6>4 
�. D<IFB6>4 
 

7)#D<@9A9A<9 % � >B@CBA9AFB6 CD<6B8<F > : 
�. GE?B:A9A<R ## 

�. GCDBM9A<R ## 

�. G@9APL9A<R D4;@9D4 ## 

�. G69?<K9A<R D4;@9D4 ## 

 

8)#D<@9A9A<9 6O6B8AOI >B@CBA9AFB6 CD<6B8<F > : 
�. GE?B:A9A<R ## 

�. GCDBM9A<R ## 

�. G@9APL9A<R D4;@9D4 ## 

�. G69?<K9A<R D4;@9D4 ## 

 

9)!4A9E9A<9 ;4M<FAB7B CB>DOF<S A4 ## CDB<;6B8<FES: 
�. 6DGKAGR 

�. E <ECB?P;B64A<9 ?4;9DAB7B CD<AF9D4 < GFR74 
�. E <ECB?P;B64A<9 HBFBD9;<EFB6 
�. E CB@BMPR E>4A9D4 
 

10),<D<A4 8BDB:>< C9K4FAB= C?4FO ;46<E<F BF: 
�. A4CDS:9A<S 
�. FB>4 
�. K4EFBFO 

�. EF45<?PABEF< A4CDS:9A<S 
 

11)�BAH<7GD4J<S C9K4FAB= C?4FO ;46<E<F BF: 
�. >B?<K9EF64 D48<BQ?9@9AFB6 
�. A4?<K<S >B@@GF4J<BAAOI Q?9@9AFB6 
�. D4;@9DB6 D48<BQ?9@9AFB6 
�. CDB<;6B8<F9?S D48<BQ?9@9AFB6 
 

12)&B?M<A4 E?BS HB?P7< ##: 
�. A9 ;46<E<F BF E<?O FB>4 
�. ;46<E<F BF E<?O FB>4 
�. 6?<S9F A4 CDB6B8<@BEFP 
�. A9 6?<S9F A4 CDB6B8<@BEFP 
 

13)#D<@9A9A<9 C9K4FAOI C?4F CB;6B?S9F: 
�. G?GKL<FP Q>D4A<DB64A<9 
�. G69?<K<FP 5OEFDB89=EF6<9 
�. CB6OE<FP CB@9IB;4M<M9AABEFP 
�. G69?<K<FP FDG8B9@>BEFP E5BD>< 
 

14)#9K4FAO9 C?4FO: 
�. ?97>B CB884RFES D9@BAFG 
�. FS:9?B CB884RFES D9@BAFG 
�. 6?<SRF A4 QD7BAB@<K9E><9 E6B=EF64 CD<5BD4 
�. A9 6?<SRF A4 QD7BAB@<K9E><9 E6B=EF64 CD<5BD4 
 

15)#9K4FAO9 C?4FO: 
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�. E?B:AO 6 <;7BFB6?9A<< 
�. CDBEFO 6 <;7BFB6?9A<< 
�. 5BSFES <;7<5B6 < @9I4A<K9E>B7B 6B;89=EF6<S 
�. A9 5BSFES <;7<5B6 < @9I4A<K9E>B7B 6B;89=EF6<S 
 

16)�?S G?GKL9A<S A489:ABEF< < F9D@BEFB=>BEF< ##: 
�. CD<@9ASRFES EC9J<4?PAO9 CB>DOF<S 
�. A9 CD<@9ASRFES EC9J<4?PAO9 CB>DOF<S 
�. CD<@9AS9FES HFBDBC?4EF 
�. A9 CD<@9AS9FES HFBDBC?4EF 
 

17)�?S G?GKL9A<S K4EFBFAOI I4D4>F9D<EF<> ## CD<@9AS9FES: 
�. HFBDBC?4EF 
�. F97<A4>E 
�.F9>EFB?<F 
�. EF9>?BF9>EFB?<F 

 

� �К"И'�!К�/   ���"� № 15,16,17 

№ 15. "HBD@?9A<9 8B>G@9AF4J<< A4 @BAF4:. 
№ 16. "HBD@?9A<9 EC9J<H<>4J<< CB ;484AAB@G K9DF9:G. 
№ 17. "HBD@?9A<9 F9ICDBJ9EE4 E5BD>< 6 Q?9>FDBAAB= @4DLDGFAB= 

>4DF9. 
&5;L @01>BK: �A4>B@EF6B E CD46<?4@< BHBD@?9A<S 8B>G@9AF4J<< A4 CDB<;6B8EF6B 
�>@O4>: 2K?>;=5=8O @01>BK 

8) �>вB>@5=85 B5>@5B8G5A:8E >A=>в (в ?а@аE, в7а8<>?@>в5@:а).  
�>:C<5=B0F8O =0 <>=B06 ## 8B?:A4 6?RK4FP 
• �EIB8AO= H4=? CDB9>F4 (P-Cad, OrCad, Protell); 

• %5BDBKAO= K9DF9:, EB89D:4M<= CB;<J<BAAO9 B5B;A4K9A<S Q?9@9AFB6 < <I BD<9AF4-
J<R (AutoCAD, Word, Adobe Reader, CorelDraw); 
• %C9J<H<>4J<S-C9D9K9AP CB;<J<BAAOI B5B;A4K9A<= Q?9@9AFB6 < EBBF69FEF6GRM<I 
<@ AB@<A4?B6. �B?:9A FBKAB EBBF69FEF6B64FP <EIB8AB@G H4=?G < @BAF4:AB= EI9@9 CB 
CB;<J<BAAO@  B5B;A4K9A<S@ < C9D9KAR CD98BEF46?S9@B= >B@C?9>F4J<< CB >B?<K9EF6G 
Q?9@9AFB6 < <I  AB@<A4?4@ < EB89D:4FP <AHBD@4J<R, 6 FB@ K<E?9, B A9GEF4A46?<649-
@OI >B@CBA9AF4I  (Word, Excel, Adobe Reader, CorelDraw); 

• �BCB?A<F9?PAO9 FD95B64A<S > @BAF4:G, EB89D:4M<9 <AHBD@4J<R: 
- CB8ASF<9 A4 6OEBFG; 
- HBD@B6>4; 
- FD4AEHBD@4FBDO, 8DBEE9?< (9E?< EB5<D4RFES, FB K9DF9: E5BD><); 
- CDB6B84, :7GFO (K9DF9: :7GFB6 < F45?<J4 EB98<A9A<=); 
- CDB@O6>4 C?4F CB8 ?4>; 
- D4;89?9A<9 C?4F CBE?9 @BAF4:4; 
- < F.8. 
- "5D4;9J EC4SAAB= C?4FO.(8?S 6O6B8AB7B @BAF4:4) 
!?5F8D8:0F8O : G5@B56C CD98EF46?S9F EB5B= HBD@4?<;B64AAGR ;4C<EP <AHBD@4J<< 
B 89F4?SI, <;89?<SI <?< >B@CBA9AF4I, EB89D:4MGR A9B5IB8<@O9 F9IA<K9E><9 E6989-
A<S. #B;6B?S9F BCD989?<FP FD95B64A<S > 89F4?S@ < GCDBM49F >B@@GA<>4J<R @9:8G 
CDB9>F<DB6M<>4@<, <A:9A9D4@< < CDB<;6B8EF69AAO@< D45BFA<>4@<. "A4 6>?RK49F 
-&BKAB9 A4<@9AB64A<9 89F4?< (�<AF  6I20 DIN 933).  
-%6989A<S B @4F9D<4?9 ( «%F4?P 45, F9D@<K9E>4S B5D45BF>4 CB �"%& 1050-88» <?< 
«%F4?PAB= CDGFB> ASTM A36»).  
-�AHBD@4J<S B >B?<K9EF69 89F4?9= (10 <?< 20-30 LFG>).  
-#B;<J<<, CB8 >BFBDO@< BA< D4ECB?B:9AO A4 K9DF9:9 ( «A1, B2, C3») 
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М0@H@CB=0O :0@B0- "C<E4A<9 F9IAB?B7<K9E>B7B CDBJ9EE4 <;7BFB6?9A<S <;89?<S, <7-
D49F DB?P E6B8AB7B 8B>G@9AF4, 6 >BFBDB@ G>4;O64RF 48D9EAGR <AHBD@4J<R (AB@9D 
J9I4, GK4EF>4, D45BK97B @9EF4, BC9D4J<<), A4<@9AB64A<9 BC9D4J<<, C9D9K9AP 8B>G@9A-
FB6, CD<@9AS9@OI CD< 6OCB?A9A<< BC9D4J<<, F9IAB?B7<K9E>B9 B5BDG8B64A<9 < FDG8B-
;4FD4FO.  

#D<@9D ;4CB?A9A<S C9D6B7B ?<EF4 @4DLDGFAB= >4DFO 
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3)  �@а:B8G5A:ая GаABP  
"HBD@<FP 8B>G@9AFO A4 <;7BFB6?9A<9 ## > EI9@9.  
4) �D>@<8BL @57C;LB0BK 8 70I8B8BL @01>BC. 
%B89D:4A<9 BFK9F4 
- *9?P D45BFO 

- "HBD@?9AAO9 8B>G@9AFO 

- �O6B8O 

К>=B@>;L=K5 2>?@>AK 
1)�D4H<K9E><= <?< F9>EFB6O= 8B>G@9AF, >BFBDO= BF89?PAB <?< 6 EB6B>GCABEF< E 8DG7<@< 
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