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0 1 0 

1 0 0 

1 1 0 

)1 )2 Y 

0 0 0 

0 1 1 

1 0 1 

1 1 0 

)1 )2 Y 

0 0 1 

0 1 0 

1 0 0 

1 1 1 



 

14. !4C<E4FP 8?S >4>B7B ?B7<K9E>B7B Q?9@9AF4 CD98EF46?9A4 F45?<J4 
<EF<AABEF<: 
 

�) �B7<K9E>B7B Q?9@9AF4 ��� 

�) �B7<K9E>B7B Q?9@9AF4 �  

�) �B7<K9E>B7B Q?9@9AF4 !�  
�) �B7<K9E>B7B Q?9@9AF4 �-!� 

 

15. !4 D<EGA>9 <;B5D4:9AB EF4A84DFAB9 B5B;A4K9A<9: 
 

�) �B7<K9E>B7B Q?9@9AF4 �%��.+�.-�� �-!� 

�) �B7<K9E>B7B Q?9@9AF4 �%��.+�.-�� �  

�) �B7<K9E>B7B Q?9@9AF4 �%��.+�.-�� ���  
�) �B7<K9E>B7B Q?9@9AF4 �%��.+�.-�� ���-!� 

 

16. !4 D<EGA>9 <;B5D4:9AB EF4A84DFAB9 B5B;A4K9A<9: 
 

�) �B7<K9E>B7B Q?9@9AF4 !�  
�) �B7<K9E>B7B Q?9@9AF4 �  

�) �B7<K9E>B7B Q?9@9AF4 ���  
�) �B7<K9E>B7B Q?9@9AF4 ���-!� 

 

17.  !4 D<EGA>9 <;B5D4:9AB EF4A84DFAB9 B5B;A4K9A<9: 
 

�) �B7<K9E>B7B Q?9@9AF4 ��#$�&� )1 
�) �B7<K9E>B7B Q?9@9AF4 ��#$�&� )2  
�) �B7<K9E>B7B Q?9@9AF4 !�-2�  
�) �B7<K9E>B7B Q?9@9AF4 2�-!� 

 

18. !4C<E4FP 8?S >4>B7B ?B7<K9E>B7B Q?9@9AF4 CD98EF46?9A4 F45?<J4 
<EF<AABEF<: 
 

�) �B7<K9E>B7B Q?9@9AF4 ��#$�&� )1 
�) �B7<K9E>B7B Q?9@9AF4 ��#$�&� )2   
�) �B7<K9E>B7B Q?9@9AF4 !�-2�  
�) �B7<K9E>B7B Q?9@9AF4 2�-!� 

 

19.  !4 D<EGA>9 <;B5D4:9AB EF4A84DFAB9 B5B;A4K9A<9 8?S: 
�) �BANRA>J<< 
�) �<;NRA>J<<  
�) �A69DE<< 
�) �@C?<>4J<< 
�) %?98B64A<S 
 

20. !4 D<EGA>9 <;B5D4:9AB EF4A84DFAB9 B5B;A4K9A<9 8?S: 
�) �BANRA>J<<  

)1 Y 

0 1 

1 0 

)1 )2 Y 

0 0 0 

0 1 1 

1 0 0 

1 1 0 



�) �<;NRA>J<<  
�) �A69DE<< 
�) �@C?<>4J<< 
�) %?98B64A<S 
 

21. !4 D<EGA>9 <;B5D4:9AB EF4A84DFAB9 B5B;A4K9A<9 8?S: 
�) �BANRA>J<<  
�) �<;NRA>J<<  
�) �A69DE<<  
�) �@C?<>4J<< 
�) %?98B64A<S 
 

22. !4 D<EGA>9 <;B5D4:9AB EF4A84DFAB9 B5B;A4K9A<9 8?S: 
�) �BANRA>J<<  
�) �<;NRA>J<<  
�) �A69DE<<  
�) �@C?<>4J<<  
�) ->6<64?9AFABEF< 
 

23. !4 D<EGA>9 <;B5D4:9AB EF4A84DFAB9 B5B;A4K9A<9 8?S: 
�) �BANRA>J<<  
�) �<;NRA>J<<  
�) �A69DE<<  
�) �@C?<>4J<<  
�) ->6<64?9AFABEF<  

24. !4 D<EGA>9 <;B5D4:9A : 
 

�) �B7<K9E><= Q?9@9AF � 

�) �B7<K9E><= Q?9@9AF ��� 

�) �B7<K9E><= Q?9@9AF �-!�  

 

25. !4 D<EGA>9 <;B5D4:9A : 
 

�) �B7<K9E><= Q?9@9AF ��� 

�) �B7<K9E><= Q?9@9AF ���-!�  
�) �B7<K9E><= Q?9@9AF �-!� 

 

26. &D<779D – QFB Q?9>FDBAAB9 GEFDB=EF6B, B5?484RM99: 
�) �6G@S GEFB=K<6O@< EBEFBSA<S@<  

�) &D9@S GEFB=K<6O@< EBEFBSA<S@< 

�) "8A<@ GEFB=K<6O@ EBEFBSA<9@ 

27. !4 D<EGA>9 <;B5D4:9AB GCDBM9AAB9 EI9@4F<K9E>B9 B5B;A4K9A<9: 
�) RS – FD<779D4 + 

�) JK –FD<779D4 
�) &-FD<779D4 E E<AIDBA<;<DGRM<@ 
6IB8B@ 

�) D-FD<779D4 



�) T-FD<779D4 
28. !4 D<EGA>9 <;B5D4:9AB GCDBM9AAB9 EI9@4F<K9E>B9 B5B;A4K9A<9: 
�) RS – FD<779D4   
�) JK –FD<779D4  
�) &-FD<779D4 E E<AIDBA<;<DGRM<@ 
6IB8B@ 

�) D-FD<779D4 
�) T-FD<779D4 

29. !4 D<EGA>9 <;B5D4:9AB GCDBM9AAB9 EI9@4F<K9E>B9 B5B;A4K9A<9: 
�) RS – FD<779D4  
�) JK –FD<779D4 
�) &-FD<779D4 E E<AIDBA<;<DGRM<@ 6IB8B@ 

�) D-FD<779D4 
�) T-FD<779D4 4E<AIDBAAB7B 

30. !4 D<EGA>9 <;B5D4:9AB GCDBM9AAB9 EI9@4F<K9E>B9 B5B;A4K9A<9: 
�) RS – FD<779D4 
�) JK –FD<779D4 
�) &-FD<779D4 E E<AIDBA<;<DGRM<@ 6IB8B@ 

�) D-FD<779D4 
�) T-FD<779D4 4E<AIDBAAB7B  
 

31. !4 D<EGA>9 <;B5D4:9AB GCDBM9AAB9 EI9@4F<K9E>B9 B5B;A4K9A<9: 
�) RS – FD<779D4 E E<AIDBA<;<DGRM<@ 6IB8B@  

�) JK –FD<779D4 
�) &-FD<779D4 E E<AIDBA<;<DGRM<@ 6IB8B@ 

�) D-FD<779D4 
�) RS-FD<779D4 4E<AIDBAAB7B 
 

32. !4 D<EGA>9 <;B5D4:9AB GCDBM9AAB9 EI9@4F<K9E>B9 B5B;A4K9A<9: 
�) RS – FD<779D4 E E<AIDBA<;<DGRM<@ 6IB8B@  

�) JK –FD<779D4  
�) &-FD<779D4 E E<AIDBA<;<DGRM<@ 6IB8B@ 

�) D-FD<779D4 
�) RS-FD<779D4 4E<AIDBAAB7B 
 

33. �B@5<A4J<BAAO@< A4;O64RF G;?O, A9 EB89D:4M<9: 
�) Q?9@9AFB6 C4@SF<  

�) ?B7<K9E><I Q?9@9AFB6 
�) 8<E>D9FAOI Q?9@9AFB6 

34. � >B@5<A4J<BAAOI G;?4I A9F 6IB8B6: 
�) <AHBD@4J<BAAOI 
�) 48D9EAOI 
�) GCD46?SRM<I 
�) ?B7<K9E><I  

35. �B@5<A4J<BAA4S EI9@4, CD98A4;A4K9AA4S 8?S E?B:9A<S 86B<KAOI 
K<E9?, A4;O649FES 
�) EG@@4FBDB@  



�) 89L<HD4FBDB@ 

�) @G?PF<C?9>EBDB@ 

�) 89L<HD4FBDB@ 

36.  !4>4C?<64RM<= G;9?, CD98A4;A4K9AAO= 8?S CD<9@4, ID4A9A<S, 
CD9B5D4;B64A<S < 6O84K< 86B<KAB= <AHBD@4J<<, A4;O649FES: 
�) D97<EFDB@  

�) EK9FK<>B@ 

�) EG@@4FBDB@ 

�) L<HD4FBDB@ 

37. !4>4C?<64RM<= G;9?, CD98A4;A4K9AAO= 8?S CB8EKёF4 EB5OF<=, 
CB8EKёF4 <@CG?PEB6, CBEFGC4RM<I A4 EKёFAO= 6IB8, A4;O649FES: 
�) D97<EFDB@ 

�) EK9FK<>B@  

�) EG@@4FBDB@ 

�) L<HD4FBDB@ 

38. �B@5<A4J<BAA4S EI9@4, <@9RM4S CD< n <AHBD@4J<BAAOI 6IB84I 8B 
2

n
 6OIB8B6 < BEGM9EF6?SRM4S CD9B5D4;B64A<9 C4D4??9?PAB7B 
86B<KAB7B K<E?4 6 GA<F4DAO= >B8, A4;O649FES: 
�) 89L<HD4FBDB@  

�) L<HD4FBDB@ 

�) EG@@4FBDB@ 

�) EK9FK<>B@ 

39. � 8<A4@<K9E>B= C4@SF< DRAM <AHBD@4J<S ID4A<FES 6 SK9=>9, 
EBEFBSM9= <;: 
�) ;4CB@<A4RM97B >BA89AE4FBD4, 8BEFGC > >BFBDB@G GCD46?S9FES 
FD4A;<EFBDB@  

�) Q?9>FDBAAB7B C9D9>?RK4F9?S – FD<779D4 
�) 8<B84 

40. � EF4F<K9E>B= C4@SF< SRAM <AHBD@4J<S ID4A<FES 6 SK9=>9, 
EBEFBSM9= <;: 
�) ;4CB@<A4RM97B >BA89AE4FBD4, 8BEFGC > >BFBDB@G GCD46?S9FES 
FD4A;<EFBDB@ 

�) Q?9>FDBAAB7B C9D9>?RK4F9?S – FD<779D4 
�) 8<B84 

41. "F@9FPF9 A9CD46<?PAO= BF69F: CB ECBEB5G ID4A9A<S <AHBD@4J<< 
� % �' CB8D4;89?SRFES A4: 
�) EF4F<K9E><9 
�) 8<A4@<K9E><9 
�) ><A9@4F<K9E><9 

42. "5N9@ C4@SF< �' <;@9DS9FES 6: 
�) �4=F4I  
�) "@4I 
�) �4FF4I 

43. "F@9FPF9 A9CD46<?PAO= BF69F.  <>DBEI9@O #�' ROM 89?SFES A4: 
�)  4EBKAO9 #�' – #�'  (ROM) 
�) #DB7D4@@<DG9@O9 CB?P;B64F9?9@ #�' – ##�' (PROM) 
�) $9CDB7D4@@<DG9@O9 #�' – $#�' (EPROM) 



�) �<A9@4F<K9E><9 #�'  

44. 'EFDB=EF6B, CD9B5D4;GRM99 J<HDB6B= >B8 6 4A4?B7B6GR 69?<K<AG, 
A4;O649FES: 
�) *<HDB4A4?B7B6O= CD9B5D4;B64F9?P (*�#) 
�) �A4?B7B6B-J<HDB6B= CD9B5D4;B64F9?P (�*#)  
�) �@C?<FG8AB-K4EFBFAO= CD9B5D4;B64F9?P 
�) (4;BK4EFBFAO= CD9B5D4;B64F9?P 

45. �OIB8AO9 C4D4@9FDO *�# 

�) !4CDS:9A<9 <?< FB>  
�)  BMABEFP 
�) %BCDBF<6?9A<9 

46. "CD989?<F9, 7D4H<K9E>B9 B5B;A4K9A<9 >4>B7B GEFDB=EF64 
<;B5D4:9AB A4 D<EGA>9: 

 
�) J<HDB4A4?B7B6B7B CD9B5D4;B64F9?S (*�#)  
�) 4A4?B7B6B-J<HDB6B7B CD9B5D4;B64F9?S (�*#) 
�) EG@@4FBD4 
�) L<HD4FBD4  

47.  �4> A4;O64RF ED98A<= E?B= G 5<CB?SDAOI FD4A;<EFBDB6? 
�) %FB> 
�) �EFB> 
�) �4;4  
�) �B??9>FBD 

48.  %>B?P>B p-n C9D9IB8B6 EB89D:<F FD4A;<EFBD? 
�) "8<A 
�) �64  
�) &D<  

49. �4>B= @4F9D<4? A4;O649FES CB?GCDB6B8A<>B@ n-F<C4? 
�) FBF, 6 >BFBDB@ BEAB6AO9 ABE<F9?< ;4DS8B6 – Q?9>FDBAO;  
�) FBF, 6 >BFBDB@ BEAB6AO9 ABE<F9?< ;4DS8B6 – 8OD><; 
�) FBF, 6 >BFBDB@ CD<EGFEF6GRF Q?9>FDBAAB-8ODBKAO9 C4DO 

50. �4>B= @4F9D<4? A4;O649FES CB?GCDB6B8A<>B@ p-F<C4? 
�) FBF, 6 >BFBDB@ BEAB6AO9 ABE<F9?< ;4DS8B6 – Q?9>FDBAO;  
�) FBF, 6 >BFBDB@ BEAB6AO9 ABE<F9?< ;4DS8B6 – 8OD><;  
�) FBF, 6 >BFBDB@ CD<EGFEF6GRF Q?9>FDBAAB-8ODBKAO9 C4DO 

 

�?SK > F9EFB6B@G ;484A<R 

1 2 3 4 5 6 7 8 9 10 



� � � � � � � � � � 

11 12 13 14 15 16 17 18 19 20 

� � � � � � � � � � 

21 22 23 24 25 26 27 28 29 30 

� � � � � � � � � � 

31 32 33 34 35 36 37 38 39 40 

� � � � � � � � � � 

41 42 43 44 45 46 47 48 49 50 

� � � � � � � � � � 

 

 

51.  "#-FD4A;<EFBDO. "EAB6AO9 I4D4>F9D<EF<>< < F9IAB?B7<< 
<;7BFB6?9A<S. 

52. �EFBKA<>< EF45<?PAB7B FB>4 < A4CDS:9A<S. 
53. %I9@BF9IA<>4 <AF97D4?PAOI BC9D4J<BAAOI GE<?<F9?9= A4 
5<CB?SDAOI FD4A;<EFBD4I. 

54. "C9D4J<BAAO9 GE<?<F9?< A4  "#-FD4A;<EFBD4I. 
55. (GA>J<BA4?PAO9 G;?O A4 54;9 <AF97D4?PAOI "'. 
56. � "#-<A69DFBD. 
57. -?9@9AFO � "#-?B7<><. 
58. -?9@9AFO �<� "#-?B7<><. 
59. -?9@9AFO Q@<FF9DAB-E6S;4AAB= ?B7<><. 
60. �B@5<A4J<BAAO9 ?B7<K9E><9 EI9@O. 
61.  B8G?SJ<S < 89@B8G?SJ<S. %C9>FDO @B8G?<DB64AAOI 
E<7A4?B6. 

62. !9?<A9=AB9 < C4D4@9FD<K9E>B9 CD9B5D4;B64A<9 E<7A4?B6. 
63. *<HDB6O9 E<7A4?O. %C9>FDO 8<E>D9F<;<DB64AAOI < 
J<HDB6OI E<7A4?B6. 

64. RC-79A9D4FBDO 74D@BA<K9E><I >B?954A<=. 
65. LC-79A9D4FBDO 74D@BA<K9E><I >B?954A<=. 
66.  G?PF<6<5D4FBDO. 
67. �9A9D4FBDO <@CG?PEB6 A4 EC9J<4?<;<DB64AAOI �%. 

68. �>F<6AO9 H<?PFDO. 
69. (<?PFDO A4 C9D9>?RK49@OI >BA89AE4FBD4I. 
70. �A4?B7B-J<HDB6O9 CD9B5D4;B64F9?<. 
71. *<HDB-4A4?B7B6O9 CD9B5D4;B64F9?<. 
72. *<HDB6O9 H<?PFDO. 
73. %B6D9@9AAO9 CDB7D4@@O 4A4?<;4 < CDB9>F<DB64A<S 
Q?9>FDBAAOI GEFDB=EF6. 

74. �4=F9 CBASF<9, KFB F4>B9 E<EF9@4 EK<E?9A<S? 
75.  �4=F9 CBASF<9, KFB F4>B9 <AHBD@4J<BAAO= CBFB>? 
76.  $4EE>4:<F9, >4><9 CD<;A4>< <@99F 86B<KA4S E<EF9@4 
EK<E?9A<S? 

77.  #BSEA<F9, K9@ BF?<K49FES CB;<J<BAA4S E<EF9@4 EK<E?9A<S BF 
A9CB;<J<BAAB=? 

78.  �4=F9 CBASF<9, KFB F4>B9 4?795D4 ?B7<><? 



79.  (BD@O CD98EF46?9A<S K<E?B6B= <AHBD@4J<< 6 J<HDB6OI 
GEFDB=EF64I? 

80.  �D<H@9F<K9E><9 BC9D4J<< E >B8<DB64AAO@< K<E?4@<? 
81.  (GA>J<BA4?PA4S ?B7<>4 
82.  "EAB6O E<AF9;4 J<HDB6OI ?B7<K9E><I GEFDB=EF6 
83.  *<HDB6O9 <AF97D4?PAO9 @<>DBEI9@O 

84.  &<CB6O9 GEFDB=EF64 B5D45BF>< <AHBD@4J<< 
85.  *<HDB6O9 EK9FK<>< <@CG?PEB6 
86.  *<HDB6O9 FD<779DAO9 EI9@O 

87.  �484K< GEFDB=EF6 J<HDB6B= F9IA<><. #BASF<9 E<EF9@ 
EK<E?9A<S K<E9?. �6B<KA4S E<EF9@4 EK<E?9A<S. 

88. % >4>B7B D4;DS84 A4K<A49FES E?B:9A<9? 
89. � >4>B@ D4;DS89 ;4A<@49FES 98<A<J4 CD< 6OK<F4A<<? 
90. �4> CDB<;6B8<FES C9D96B8 K<E9? <; 89ESF<KAB= E<EF9@O 6 
86B<KAGR. 

91. +FB F4>B9 F45?<J4 <EF<AABEF<? 
92.  �4C<L<F9 4?7BD<F@ CBEFDB9A<S F45?<JO <EF<AABEF<. 
93.  �4C<L<F9 CD<BD<F9F 6OCB?A9A<S ?B7<K9E><I BC9D4J<=. 
94.  �4>B9 GEFDB=EF6B A4;O64RF FD<779DB@. 
95.  &<CO FD<779DB6. 
96.  �4><9 D9:<@O D45BFO FD<779DB6. 
97.  +9@ BF?<K49FES E<AIDBAAO= RS-FD<779D BF 4E<AIDBAAB7B? 
98.  '�" D4;?<KAOI F<CB6 FD<779DB6. 
99.  �4FP BCD989?9A<9 EK9FK<>4. 
100.  +FB S6?S9FES BEAB6B= EK9FK<>4? 
101.  +FB F4>B9 D97<EFD? 
102.  �4><9 6ECB@B74F9?PAO9 Q?9@9AFO, CB@<@B D97<EFDB6, 
<ECB?P;GRFES 6 FD<779D4I < 8?S K97B?  

103.  !4 >4><9 F<CO CB8D4;89?SRFES D97<EFDO CB ECBEB5G 66B84 
< 6O6B84 <AHBD@4J<<? 

104.  �4><9 EGM9EF6GRF 89L<HD4FBDO CB ECBEB5G CBEFDB9A<S? 
105.  +FB B5B;A4K4RF J<HDO 1,2,4,8 A4 6IB84I L<HD4FBD4? 
106.  %>B?P>B 6OIB8B6 5G89F G @G?PF<C?9>EBD4 A4 2 48D9EAOI 
6IB84? 

107.  %>B?P>B 48D9EAOI 6IB8B6 5G89F G @G?PF<C?9>EBD4 A4 4 
<AHBD@4J<BAAOI 6IB84? 

108.  %>B?P>B EFDB> 5G89F 6 F45?<J9 <EF<AABEF< G 
@G?PF<C?9>EBD4 A4 32 <AHBD@4J<BAAOI 6IB84? 

109.  %>B?P>B EFB?5JB6 5G89F 6 F45?<J9 <EF<AABEF< G 
@G?PF<C?9>EBD4 A4 32 <AHBD@4J<BAAOI 6IB84? 

110.  %>B?P>B EFDB> 5G89F 6 F45?<J9 <EF<AABEF< G 89L<HD4FBD4 
A4 4 6IB84 48D9E4? 

111.  �4> AG:AB <;@9A<FP HGA>J<BA4?PAGR EI9@G 
@G?PF<C?9>EBD4, KFB5O BA A4IB8<?ES 6 4>F<6AB@ EBEFBSA<< 
CD< D4;D9L4RM9@ E<7A4?9, D46AB@ 0? 

112.  �4>4S @4>E<@4?PA4S EG@@4 @B:9F 5OFP CB?GK9A4 A4 
6OIB84I 6BEP@<D4;DS8AB7B 86B<KAB7B EG@@4FBD4? 



113.  �4> <;@9A<FES D9;G?PF4F EG@@<DB64A<S 6 
K9FOD9ID4;DS8AB@ EG@@4FBD9, 9E?< E<7A4? A4 6IB89 %C 
<;@9A<FES E AG?S A4 98<A<JG? 

114.  �B@5<A4J<BAAO9 J<HDB6O9 GEFDB=EF64. 
#BE?98B64F9?PABEFP E<AF9;4 >B@5<A4J<BAAOI GEFDB=EF6. 

115.  %<AF9; 54;B6OI >B@5<A4J<BAAOI EI9@: CBDB7B6B= SK9=><, 
89L<HD4FBD4, L<HD4FBD4, @G?PF<C?9>EBD4, EG@@4FBD4, EI9@O 
ED46A9A<S. 

116.  #D<AJ<C D45BFO CBE?98B64F9?PABEFAOI J<HDB6OI 
GEFDB=EF6. 

117.  &D<779DO A4 J<HDB6OI Q?9@9AF4I. �?4EE<H<>4J<S 
FD<779DB6. 

118.  �E<AIDBAAO= < E<AIDBAAO= FD<779DO RS-F<C4. �4>BA 
HGA>J<BA<DB64A<S. %I9@A4S D94?<;4J<S FD<779DB6 

119.  %<AIDBAAO= FD<779DO D-F<C4. �4>BA HGA>J<BA<DB64A<S. 
%I9@A4S D94?<;4J<S FD<779D4.  9FB8O E<AIDBA<;4J<<. 

120.  %<AIDBAAO= JK-FD<779D. �4>BA HGA>J<BA<DB64A<S. 
121. %<EF9@O EK<E?9A<S, >B8<DB64AAB9 CD98EF46?9A<9 K<E9? 
8?S B5D45BF>< 6 *� . 

122. �B7<K9E><9 C9D9@9AAO9 < HGA>J<<. 
123. #D<AJ<CO CBEFDB9A<S ?B7<K9E><I Q?9@9AFB6. 
124. "EAB6AO9 C4D4@9FDO < I4D4>F9D<EF<>< ?B7<K9E><I 
Q?9@9AFB6. 

125. &D4A;<EFBDAO= >?RK. 
126. %I9@BF9IA<>4 &&�-69AF<?9=. 
127. $4;AB6<8ABEF< &&� < &&�, ?B7<K9E><I Q?9@9AFB6. 
128. -%� ?B7<K9E><9 Q?9@9AFO. 
129. �B7<K9E><9 Q?9@9AFO A4 � "#-EFDG>FGD4I. 
130. %CBEB5O EB7?4EB64A<S ?B7<K9E><I Q?9@9AFB6. 
131. #D<K<AO 6B;A<>AB69A<S CB@9I CB J9CS@ C<F4A<S < @9FB8O 
5BDP5O E A<@<. 

132. �?<SA<9 C4D4@9FDB6 ?<A<= E6S;< A4 CDBJ9EEO C9D984K< 
J<HDB6OI E<7A4?B6. 

133.  9FB8O EB7?4EB64A<S ?<A<= E6S;<. 
134. %CBEB5O G@9APL9A<S CB@9I CD< C9D984K9 J<HDB6OI 
E<7A4?B6. 

135. �?4EE<H<>4J<S J<HDB6OI GEFDB=EF6. 
136. #D9B5D4;B64F9?< >B84. 
137. �9L<HD4FBDO. 
138.  G?PF<C?9>EBDO. 
139. %I9@O >BAFDB?S K9FABEF<. 
140. *<HDB6O9 >B@C4D4FBDO. 

 

2.2. �J9ABKAO9 ED98EF64 8?S CDB@9:GFBKAB= 4FF9EF4J<< 

�BCDBEO 8?S CDB6989A<S 4FF9EF4J<< 

 



1. %<EF9@O EK<E?9A<S, >B8<DB64AAB9 CD98EF46?9A<9 K<E9? 8?S 
B5D45BF>< 6 *� . 

2. �B7<K9E><9 C9D9@9AAO9 < HGA>J<<. 
3. #D<AJ<CO CBEFDB9A<S ?B7<K9E><I Q?9@9AFB6. 
4. "EAB6AO9 C4D4@9FDO < I4D4>F9D<EF<>< ?B7<K9E><I Q?9@9AFB6. 
5. &D4A;<EFBDAO= >?RK. 
6. %I9@BF9IA<>4 &&�-69AF<?9=. 
7. $4;AB6<8ABEF< &&� < &&�, ?B7<K9E><I Q?9@9AFB6. 
8. -%� ?B7<K9E><9 Q?9@9AFO. 
9. �B7<K9E><9 Q?9@9AFO A4 � "#-EFDG>FGD4I. 
10. %CBEB5O EB7?4EB64A<S ?B7<K9E><I Q?9@9AFB6. 
11. #D<K<AO 6B;A<>AB69A<S CB@9I CB J9CS@ C<F4A<S < @9FB8O 

5BDP5O E A<@<. 
12. �?<SA<9 C4D4@9FDB6 ?<A<= E6S;< A4 CDBJ9EEO C9D984K< 

J<HDB6OI E<7A4?B6. 
13.  9FB8O EB7?4EB64A<S ?<A<= E6S;<. 
14. %CBEB5O G@9APL9A<S CB@9I CD< C9D984K9 J<HDB6OI E<7A4?B6. 
15. �?4EE<H<>4J<S J<HDB6OI GEFDB=EF6. 
16. #D9B5D4;B64F9?< >B84. 
17. �9L<HD4FBDO. 
18.  G?PF<C?9>EBDO. 
19. %I9@O >BAFDB?S K9FABEF<. 
20. *<HDB6O9 >B@C4D4FBDO. 
21. %G@@4FBDO 86B<KAOI >B8B6 K<E9? 
22. 'EFDB=EF64 6OK<F4A<S 86B<KAOI >B8B6 K<E9?. 
23. %G@@4FBDO 86B<KAB-89ESF<KAOI >B8B6. 
24. �D<H@9F<>B-?B7<K9E><9 GEFDB=EF64. 
25. '@AB:<F9?< 86B<KAOI >B8B6 K<E9?. 
26. &D<779DO. 
27. $97<EFDO. 
28. !4>4C?<64RM<= EG@@4FBD. 
29. �B?PJ96B= EK9FK<>. 
30. �6B<KAO9 EK9FK<><. 
31. %K9FK<>< E CDB<;6B?PAO@ < GCD46?S9@O@ @B8G?9@ EK9F4. 
32. �9?<F9?< < E<AF9;4FBDO K4EFBFO. 
33. �?4EE<H<>4J<S < EFDG>FGDA4S BD74A<;4J<S CB?GCDB6B8A<>B6OI 

;4CB@<A4RM<I GEFDB=EF6. 
34. %I9@BF9IA<>4 SK99> A4>BC<F9?9= EF4F<K9E><I ;4CB@<A4RM<I 

GEFDB=EF6. 
35. �<A4@<K9E><9 ;4CB@<A4RM<9 GEFDB=EF64. 
36. #BEFBSAAO9 < C9D9CDB7D4@@<DG9@O9 ;4CB@<A4RM<9 GEFDB=EF64. 
37. #D<AJ<CO B5D45BF>< J<HDB6OI 84AAOI. 
38. %CBEB5O D94?<;4J<< ?B7<K9E><I HGA>J<=. 
39. #D<AJ<CO CBEFDB9A<S < Q?9@9AFO CDB7D4@@<DG9@OI ?B7<K9E><I 

<AF97D4?PAOI EI9@. 
40. #9D<H9D<=AB9 E>4A<DB64A<9 J<HDB6OI GEFDB=EF6. 
41. #9D<H9D<=AO9 G;?O J<HDB6OI GEFDB=EF6. 



42. (BD@<DB64F9?< <@CG?PEB6 A4 ?B7<K9E><I Q?9@9AF4I. 
43. �9A9D4FBDO J<HDB6OI E<7A4?B6 A4 ?B7<K9E><I Q?9@9AF4I. 
44. �9A9D4FBDO E >64DJ96B= EF45<?<;4J<9= K4EFBFO. 
45. %CBEB5O GCD46?9A<S B8<ABKAO@< E69FB8<B8AO@< <A8<>4FBD4@<. 
46. %<EF9@O BFB5D4:9A<S @AB7BD4;DS8AOI J<HDB6OI 84AAOI. 
47. �<8>B>D<EF4??<K9E><9 <A8<>4FBDO < ECBEB5O GCD46?9A<S <@<. 
48. -?9@9AFO &&� E BF>DOFO@ >B??9>FBDAO@ 6OIB8B@. 
49. -?9@9AFO &&� E FD9@S EBEFBSA<S@<. 
50. �?RK< A4  �# FD4A;<EFBD4I E ?<A9=AB= < A9?<A9=AB= 

A47DG;>B=. 
51. �?RK< A4  �# FD4A;<EFBD4I E >64;<?<A9=AB= A47DG;>B=. 
52. �?RK< A4  �# FD4A;<EFBD4I E G?GKL9AAB= A9?<A9=AB= 

A47DG;>B=. 
53. �?RK< A4 � �# FD4A;<EFBD4I. 
54. �B7<K9E><9 Q?9@9AFO A4  �#->?RK4I E C4EE<6AB= A47DG;>B=. 
55. �B7<K9E><9 Q?9@9AFO A4 � �#->?RK4I. 
56. "EAB6AO9 F<CO ?<A9=AOI 4A4?B7B6OI GEFDB=EF6. 
57. $9;<EF<6AO= 89?<F9?P A4CDS:9A<S. 
58. #4EE<6AB9 GEFDB=EF6B 6;69L9AAB7B EG@@<DB64A<S. 
59.  4ELF45AO9 CD9B5D4;B64F9?<: <A69DFBD. 
60.  4ELF45AO9 CD9B5D4;B64F9?<: GE<?<F9?P, CB6FBD<F9?P. 
61. #9D9>?RK4F9?PAO9 HGA>J<< B8AB= < 86GI C9D9@9AAOI. 
62.  &B:89EF64 < ;4>BAO 4?795DO ?B7<><. 
63.  �<;NRA>F<6AO9 < >BANRA>F<6AO9 ABD@4?PAO9 HBD@O 
CD98EF46?9A<S HGA>J<= 4?795DO ?B7<><. 

64.   <A<@<;4J<S ?B7<K9E><I HGA>J<= E <ECB?P;B64A<9@ >4DF �4DAB. 
65.   9FB8 <ECOF4A<=. 
66.  �A4?<; < E<AF9; >B@5<A4J<BAAOI EI9@. 
67.  #D46<?4 BHBD@?9A<S EI9@ J<HDB6OI GEFDB=EF6. 
68.  �B7<K9E><9 EI9@O A4 5<CB?SDAOI FD4A;<EFBD4I. 
69.  &&� E FD4A;<EFBD4@< ,BF><. 
70. 0 "EAB6AO9 Q?9>FD<K9E><9 C4D4@9FDO < I4D4>F9D<EF<>< ?B7<K9E><I 
Q?9@9AFB6 &&�. 

71.  "EB59AABEF< CD<@9A9A<S @<>DBEI9@ &&� CD< D4;D45BF>9 
J<HDB6OI GEFDB=EF6. 

72. �B7<K9E><9 Q?9@9AFO A4 � "#-FD4A;<EFBD4I. 
73.  #D<AJ<CO CBEFDB9A<S ?B7<K9E><I Q?9@9AFB6 A4 � "#-

FD4A;<EFBD4I. 
74. (<;<K9E>4S EFDG>FGD4 @<>DBEI9@O A4 � "#-FD4A;<EFBD4I. 
75.  %<AF9; ?<A9=AB7B 89L<HD4FBD4. 
76.  %I9@4 CDS@BG7B?PAB7B 89L<HD4FBD4. 
77.  %I9@4 C<D4@<84?PAB7B 89L<HD4FBD4. 
78.  "5?4EF< CD<@9A9A<S 89L<HD4FBDB6. 
79.  ,<HD4FBDO. 
80.  $4;?<KAO9 ECBEB5O CBEFDB9A<S @G?PF<C?9>EBDB6. 
81.  'A<69DE4?PABEFP <ECB?P;B64A<S @G?PF<C?9>EBDB6. 
82.   G?PF<C?9>EBDAB9 89D96B. 



83.  �9@G?PF<C?9>EBDO. 
84.  "8ABD4;DS8AO= EG@@4FBD A4 864 < FD< 6IB84. 
85.  %CBEB5O @9:>4E>48AOI E6S;9=. 
86.  $94?<;4J<S EG@@4FBD4 A4 <AF97D4?PAOI EI9@4I. 
87.  �B@5<A4J<BAAO= EG@@4FBD E GE>BD9AAO@ D4ECDBEFD4A9A<9@ 
C9D9ABE4. 

88.  %G@@4FBD CBE?98B64F9?PAB7B F<C4. 
89.  !4>4C?<64RM<= EG@@4FBD. 
90.  �6B<KAB-89ESF<KAO= EG@@4FBD. 
91.  �E<AIDBAAO9 RS-FD<779DO. 
92.  %<AIDBAAO9 FD<779DO EB EF4F<K9E><@ GCD46?9A<9@. 
93.  �6GIEFGC9AK4FO9 FD<779DO MS-F<C4 E EF4F<K9E><@ GCD46?9A<9@. 
94.  %I9@O CDBEF9=L<I D97<EFDB6. 
95.  $969DE<6AO9 D97<EFDO. 
96.  �E<AIDBAAO9 < E<AIDBAAO9 EK9FK<><. 
97.  �?4EE<K9E>4S < @47<EFD4?PA4S EFDG>FGDO 6OK<E?<F9?PAOI E<EF9@. 
98.  "D74A<;4J<S CDB7D4@@AOI GEFDB=EF6 GCD46?9A<S. 
99.  "D74A<;4J<S GEFDB=EF6 GCD46?9A<S E :9EF>B= ?B7<>B=. 
100.  "EB59AABEF< CBEFDB9A<S GEFDB=EF6 GCD46?9A<S. 
101.  �AGFD9AASS < 6A9LASS C4@SFP 6OK<E?<F9?PAOI E<EF9@. 
102.  �?4EE<H<>4J<S @<>DBEI9@ C4@SF<. 
103.  $9:<@O D45BFO < I4D4>F9D<EF<>< EF4F<K9E><I ��% �'. 

104.  "D74A<;4J<S EF4F<K9E><I �'. 
105.  %FDG>FGDA4S BD74A<;4J<S ��% �'. 
106.  #BEFDB9A<9 D4;AOI 6<8B6 ;4CB@<A4RM<I Q?9@9AFB6 "�'. 
107.  "D74A<;4J<S @B8G?9= �'. 
108.  %FDG>FGDA4S EI9@4 @<>DBCDBJ9EEBD4. 
109.  %<EF9@4 >B@4A8. 
110.  %CBEB5O 48D9E4J<<. 
111.  #DBJ9EE 6OCB?A9A<S >B@4A8O 6 @<>DBCDBJ9EEBDAB@ GEFDB=EF69. 
112.  �AF9DH9=EAO9 <AF97D4?PAO9 EI9@O. 
113. #DB9>F<DB64A<9 D48<BQ?9>FDBAAB= 4CC4D4FGDO: J9?P, ;484K<, 
>BAJ9CJ<S, @9FB8B?B7<S, QF4CO. 

114.  "5?4EF< (HGA>J<BA4?PA4S, EFDG>FGDA4S, 79B@9FD<K9E>4S) < 
GDB6A< CD98EF46?9A<S #��%. 

115. #DB9>F<DB64A<9 >4> CDBJ9EE CBE?98B64F9?PAB7B ECGE>4 CB 
GDB6AS@ B5?4EF9= CD98EF46?9A<S (8<47D4@@4 �4=E>B7B-�4A4). 

116.  4DLDGF (CBFB>) CDB9>F<DB64A<S J<HDB6OI GEFDB=EF6 A4 #��%. 
117.  �9D4DI<S S;O>B6 CDB9>F<DB64A<S 4CC4D4FGDO. 
118.  �AF9DH9=E JTAG: A4;A4K9A<9, B5M<9 CD<AJ<CO 7D4A<KAB7B 
E>4A<DB64A<S. 

119.  �AF9DH9=E JTAG: EFDG>FGD4 J9CBK><, BSC < GEFDB=EF64 
GCD46?9A<S. 

120.  �AF9DH9=E JTAG: BEAB6AO9 >B@4A8O, 8<47D4@@4 EBEFBSA<= 
TAP->BAFDB??9D4. 

121.  %<EF9@O 46FB@4F<;<DB64AAB7B CDB9>F<DB64A<S J<HDB6OI 
GEFDB=EF6 A4 #��%. %BEF46 < A4;A4K9A<9 CDB7D4@@AOI >B@CBA9AF.  



122. "EB59AABEF< %�#$ Quartus II H<D@O Altera. 
123.  <>DBCDBJ9EEBDO. �?4EE<H<>4J<S CDBJ9EEBDB6. #BASF<S 
4DI<F9>FGDO < EFDG>FGDO. �4D<4AFO 4DI<F9>FGD. �BA69=9DAB9 
6OCB?A9A<9 >B@4A8. 

124.  <>DBCDBJ9EEBDO. $97<EFDB64S @B89?P. %CBEB5O 48D9E4J<< 
BC9D4A8B6. 

125.  <>DBCDBJ9EEBDO. �DGCCO >B@4A8. #D<@9DO >B@4A8 BEAB6AOI 
7DGCC. 

126. "EB59AABEF< 4DI<F9>FGDO @<>DB>BAFDB??9DB6. #BCG?SDAO9 
E9@9=EF64 @<>DB>BAFDB??9DB6. 

127. #BEFDB9A<9 D4;AOI 6<8B6 ;4CB@<A4RM<I Q?9@9AFB6 "�'. 
128.  "D74A<;4J<S @B8G?9= �'. 
129. %FDG>FGDA4S EI9@4 @<>DBCDBJ9EEBD4. 
130.  %<EF9@4 >B@4A8. 
131.  %CBEB5O 48D9E4J<<. 
132.  #DBJ9EE 6OCB?A9A<S >B@4A8O 6 @<>DBCDBJ9EEBDAB@ GEFDB=EF69. 
133.  �AF9DH9=EAO9 <AF97D4?PAO9 EI9@O. 
134. #DB7D4@@AO9 < 4CC4D4FAO9 ECBEB5O D94?<;4J<< 
6OK<E?<F9?PAOI 4?7BD<F@B6. 

135.  -?9@9AFA4S 54;4 J<HDB6B= Q?9>FDBAAB= F9IA<><.  
136. �?4EE<H<>4J<S J<HDB6OI <AF97D4?PAOI @<>DBEI9@.  
137. #��% 6 <9D4DI<< J<HDB6OI � %. 
138. �BAJ9CJ<S CDB7D4@@<DB64A<S EFDG>FGDO <AF97D4?PAOI EI9@. 
139.  �?4EE<H<>4J<S #��%. 
140. "5?4EF< CD<@9A9A<S #��%.  

 

 

#9D9K9AP CD4>F<K9E><I ;484A<= > ;4K9FG CB 8<EJ<C?<A9 «�B@CPRF9DA4S 
EI9@BF9IA<>4» 

№ 

C/C #9D9K9AP CD4>F<K9E><I ;484A<= > Q>;4@9AG 

1. 

СE9@AO= Q>6<64?9AF >4>B7B ?B7<G9E>B7B Q?9@9AF4 CD98EF46?9A A4 
D<EGA>9? СBEF46<FP F45?<FG <EF<ABEF<. 

 
 

2 

СE9@AO= Q>6<64?9AF >4>B7B ?B7<G9E>B7B Q?9@9AF4 CD98EF46?9A A4 
D<EGA>9? СBEF46<FP F45?<FG <EF<ABEF<. 
 



 

3 

СE9@AO= Q>6<64?9AF >4>B7B ?B7<G9E>B7B Q?9@9AF4 CD98EF46?9A A4 
D<EGA>9? СBEF46<FP F45?<FG <EF<ABEF<. 

 
 

4 

СE9@AO= Q>6<64?9AF >4>B7B ?B7<G9E>B7B Q?9@9AF4 CD98EF46?9A A4 
D<EGA>9? СBEF46<FP F45?<FG <EF<ABEF<. 

 
 

5 

СE9@AO= Q>6<64?9AF >4>B7B ?B7<G9E>B7B Q?9@9AF4 CD98EF46?9A A4 
D<EGA>9? СBEF46<FP F45?<FG <EF<ABEF<. 

 
 

6 

СE9@AO= Q>6<64?9AF >4>B7B ?B7<G9E>B7B Q?9@9AF4 CD98EF46?9A A4 
D<EGA>9? СBEF46<FP F45?<FG <EF<ABEF<. 
 

 

7 

СE9@AO= Q>6<64?9AF >4>B7B ?B7<G9E>B7B Q?9@9AF4 CD98EF46?9A A4 
D<EGA>9? СBEF46<FP F45?<FG <EF<ABEF<. 

 
 

8 

СE9@AO= Q>6<64?9AF >4>B7B ?B7<G9E>B7B Q?9@9AF4 CD98EF46?9A A4 
D<EGA>9? СBEF46<FP F45?<FG <EF<ABEF<. 
 



 
 

9 

СE9@AO= Q>6<64?9AF >4>B7B ?B7<G9E>B7B Q?9@9AF4 CD98EF46?9A A4 
D<EGA>9? СBEF46<FP F45?<FG <EF<ABEF<. 

 
 

10 

СE9@AO= Q>6<64?9AF >4>B7B ?B7<G9E>B7B Q?9@9AF4 CD98EF46?9A A4 
D<EGA>9? СBEF46<FP F45?<FG <EF<ABEF<. 

 
 

11 

СE9@AO= Q>6<64?9AF >4>B7B ?B7<G9E>B7B Q?9@9AF4 CD98EF46?9A A4 
D<EGA>9? СBEF46<FP F45?<FG <EF<ABEF<. 

 
 

12 

СE9@AO= Q>6<64?9AF >4>B7B ?B7<G9E>B7B Q?9@9AF4 CD98EF46?9A A4 
D<EGA>9? СBEF46<FP F45?<FG <EF<ABEF<. 

 
 

13 

СE9@AO= Q>6<64?9AF >4>B7B ?B7<G9E>B7B Q?9@9AF4 CD98EF46?9A A4 
D<EGA>9? СBEF46<FP F45?<FG <EF<ABEF<. 

 
 

14 

СE9@AO= Q>6<64?9AF >4>B7B ?B7<G9E>B7B Q?9@9AF4 CD98EF46?9A A4 
D<EGA>9? СBEF46<FP F45?<FG <EF<ABEF<. 

 
 

 

 


