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5.2. �BB5AB0F8>==K9 ;8AB ?> 8B>30< ?@>E>645=8O ?@0:B8:8  

�FF9EF4J<BAAO= ?<EF 3 B5S;4F9?PA4S K4EFP <FB7B6B7B BFK9F4 B CDB<;6B8EF69AAB= 
CD4>F<>9 (CB CDBH<?R EC9J<4?PABEF<). �B>G@9AF ;4CB?AS9FES CB 99 B>BAK4A<< 
DG>B6B8<F9?9@ CD4>F<>< BF BD74A<;4J<< < DG>B6B8<F9?9@ BF 6G;4. � A9@ G>4;O649FES 
BEAB6A4S <AHBD@4J<S B EFG89AF9 < CD4>F<>9, B5 B5N9@9 6OCB?A9AAB= D45BFO, 849FES 
BC<E4A<9 CDBH9EE<BA4?PAOI >B@C9F9AJ<= < GDB69AP <I GE6B9A<S EFG89AFB@, 
6OEF46?S9FES <FB7B64S BJ9A>4. 

�FF9EF4J<BAAO= ?<EF CB@9M49FES 6 BFK9F A4 BF89?PAGR EFD4A<JG, CB8C<EO649FES 
DG>B6B8<F9?S@< CD4>F<>< < ;469DS9FES C9K4FPR BD74A<;4J<<. !<:9 CD98EF46?9A B5D4;9J 
4FF9EF4J<BAAB7B ?<EF4. 
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%C9J<4?PABEFP    09.02.07. �AHBD@4J<BAAO9 E<EF9@ < CDB7D4@@<DB64A<9 

'EC9LAB CDBL9? (?4) CDB<;6B8EF69AAGR CD4>F<>G CD988<C?B@AGR 

 

6 B5N9@9    K4EB6 

6 C9D<B8  E               CB     

6 BD74A<;4J<<  

  

 

#@>D5AA8>=0;L=K5 :><?5B5=F88 8 C@>25=L 8E CA2>5=8O 

 

#DBH9EE<BA4?PAO9 >B@C9F9AJ<<, BE64<649@O9  

EFG89AFB@ 6B 6D9@S CD4>F<>< 

'DB69AP BE6B9A<S 
CDBH9EE<BA4?PAOI 
>B@C9F9AJ<= 

(BE6B<? / A9 BE6B<?) 

"� 01 �O5<D4FP ECBEB5O D9L9A<S ;484K CDBH9EE<BA4?PAB= 89SF9?PABEF<, 
CD<@9A<F9?PAB > D4;?<KAO@ >BAF9>EF4@ 

 

"� 02 "EGM9EF6?SFP CB<E>, 4A4?<; < <AF9DCD9F4J<R <AHBD@4J<<, 
A9B5IB8<@B= 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.  

 

"� 04 $45BF4FP 6 >B??9>F<69 < >B@4A89, QHH9>F<6AB 6;4<@B89=EF6B64FP E 
>B??974@<, DG>B6B8EF6B@, >?<9AF4@<. 

 

"� 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=, 
CD<@9ASFP EF4A84DFO 4AF<>BDDGCJ<BAAB7B CB6989A<S. 

 

"� 07 %B89=EF6B64FP EBID4A9A<R B>DG:4RM9= ED98O, D9EGDEBE59D9:9A<R, 
QHH9>F<6AB 89=EF6B64FP 6 KD9;6OK4=AOI E<FG4J<SI. 

 

"� 08 �ECB?P;B64FP ED98EF64 H<;<K9E>B= >G?PFGDO 8?S EBID4A9A<S < 
G>D9C?9A<S ;8BDB6PS 6 CDBJ9EE9 CDBH9EE<BA4?PAB= 89SF9?PABEF< < 
CB889D:4A<S A9B5IB8<@B7B GDB6AS H<;<K9E>B= CB87BFB6?9AABEF<. 
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"� 10 #B?P;B64FPES CDBH9EE<BA4?PAB= 8B>G@9AF4J<9= A4 7BEG84DEF69AAB@ < 
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#� 1.1. (BD@<DB64FP 4?7BD<F@O D4;D45BF>< CDB7D4@@AOI @B8G?9= 6 
EBBF69FEF6<< E F9IA<K9E><@ ;484A<9@. 

 

#� 1.2. $4;D454FO64FP CDB7D4@@AO9 @B8G?< 6 EBBF69FEF6<< E F9IA<K9E><@ 
;484A<9@. 

 

#�.1.3. �OCB?ASFP BF?48>G CDB7D4@@AOI @B8G?9= E <ECB?P;B64A<9@ 
EC9J<4?<;<DB64AAOI CDB7D4@@AOI ED98EF6. 

 

#� 1.4. �OCB?ASFP F9EF<DB64A<9 CDB7D4@@AOI @B8G?9=.  

#� 1.5. "EGM9EF6?SFP D9H4>FBD<A7 < BCF<@<;4J<R CDB7D4@@AB7B >B84.  

#� 1.6. $4;D454FO64FP @B8G?< CDB7D4@@AB7B B59EC9K9A<S 8?S @B5<?PAOI 
C?4FHBD@. 
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5.3. )0@0:B5@8AB8:0 A <5AB0 ?@>E>645=8O ?@0:B8:8 

� I4D4>F9D<EF<>9 GK95AB= CD4>F<>< EFG89AF43 CD4>F<>4AF4 D4E>DO649FES BEAB6AB9 
EB89D:4A<9 CDBH9EE<BA4?PAB= 89SF9?PABEF< CD4>F<>4AF4, 849FES BJ9A>4 >4K9EF6G 
CDBH9EE<BA4?PAB= CB87BFB6>< < D9>B@9A84J<< CB 84?PA9=L9@G DBEFG GDB6AS @4EF9DEF64. 

)4D4>F9D<EF<>4 6O849FES DG>B6B8<F9?9@ CB @9EFG CDBIB:89A<S CD4>F<><. 
#B8C<EO649FES DG>B6B8<F9?9@ BD74A<;4J<<, EF46<FES C9K4FP. 

'>4;O649FES: 

(�" CD4>F<>4AF4 

%C9J<4?PABEFP 

 9EFB CDBIB:89A<S CD4>F<>< 

#9D<B8 CDBIB:89A<S CD4>F<>< 

(�" A4EF46A<>4 6 GKD9:89A<< CB @9EFG CDBIB:89A<S CD4>F<><. 

%B89D:4A<9 89SF9?PABEF< (6<8, HBD@4, A4<@9AB64A<S CDB6989AAOI @9DBCD<SF<= < F.8. 

� I4D4>F9D<EF<>9 BF@9K49FES GDB69AP ;A4A<= EFG89AF4 (A4E>B?P>B GEC9LAB D9L49F 
CBEF46?9AAO9 C9D98 A<@ ;484K<, 6 >4>B= EF9C9A< D94?<;G9F CD<AJ<CO A4GKABEF<, 
E<EF9@4F<KABEF< < CBE?98B64F9?PABEF<), 6?489A<9 F9IA<>4@< (G@99F ?< BD74A<;B64FP 
D45BFG, <ECB?P;GS CDBH9EE<BA4?PAO9 CD<9@O < A46O><), CD4>F<K9E><= BCOF 6 B5?4EF< 
CDBH9EE<BA4?PAB= 89SF9?PABEF< (CD46<?PAB ?< EHBD@G?<DB64AO J9?< CD98EFBSM9= 
89SF9?PABEF<, EBEF46?9A C?4A, 6O89?9AO CDB5?9@O < 8BEF<:9A<S < F.8.). 

'DB69AP CDB6989A<S E4@B4A4?<;4 CDBH9EE<BA4?PAB= 89SF9?PABEF<: A4E>B?P>B 
IBDBLB ?<5B A98BEF4FBKAB IBDBLB 4A4?<;<DG9F E6BR D45BFG, BJ9A<649F D9;G?PF4FO. 

%F<?P B5M9A<S: >4> 5OEFDB 6BL9? 6 >BAF4>F E >B??974@<, 8BEF4FBKAB ?< 
6A<@4F9?9A > B>DG:4RM<@ ?R8S@, ECBEB59A ?< A4=F< 6OIB8 <; A9EF4A84DFAB= E<FG4J<<. 

�<KABEFAO9 < CDBH9EE<BA4?PAO9 >4K9EF64: G@99F ?< 6?489FP EB5B= < CD9B8B?964FP 
>BAH?<>FO, CD<6?9KP 6A<@4A<9 > D9L9A<R C9D6BBK9D98AB= ;484K<, 6O5<D4FP CD46<?PAGR 
<AFBA4J<R 6 B5M9A<<, A4E>B?P>B >B@@GA<>459?9A, 4>F<69A < F. 8.  
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«__»______ 20__ 7. CB «__»______ 20__ 7. 6>?RK<F9?PAB. �4 G>4;4AAO= C9D<B8 CD4>F<>4AF 
CDBS6<? (-4) E95S >4> 7D4@BFAO=, <A<J<4F<6AO= D45BFA<>, >BFBDO= G@99F CD<@9ASFP A4 
CD4>F<>9 ;A4A<S, CB?GK9AAO9 6 >B??98:9.  

�4 6D9@S CDBIB:89A<S CD4>F<>< ФИ� EFG89AF4 BE6B<?(-4) 6 CB?AB@ B5N9@9 AG:AO9 
CDBH9EE<BA4?PAO9 >B@C9F9AJ<<. #B>4;4?(-4) E6B= 8B6B?PAB 6OEB><= GDB69AP 
CD4>F<K9E>B= < F9BD9F<K9E>B= CB87BFB6?9AABEF<. #B8K<AS?ES(-?4EP) CD46<?4@ 
6AGFD9AA97B D4ECBDS8>4, 89=EF6GRM<@ 6 >B??98:9/BD74A<;4F<<. �OCB?AS? G>4;4A<S < 
CBDGK9A<S DG>B6B8<F9?S CD4>F<>< BF GA<69DE<F9F4 < DG>B6B8<F9?S CD4>F<>< BF 
BD74A<;4J<<, E6B96D9@9AAB 69? 8B>G@9AF4J<R CB CD4>F<>9. 

ФИ� EFG89AF4 6OCB?AS?(-4) CBDGK9A<S DG>B6B8<F9?S CD4>F<>< E6B96D9@9AAB, 
4>>GD4FAB < 8B5DBEB69EFAB. % >B??974@< CDBS6<? (-4) F4>F<KABEFP, >B@@GA<>459?PABEFP, 
8B5DB:9?4F9?PABEFP. �4 6D9@S CDBIB:89A<S CD4>F<>< ФИ� EFG89AF4 CDBS6<?(-4) E95S 
>4> 4>F<6AO=, 6A<@4F9?PAO=, FDG8B?R5<6O= < BF69FEF69AAO= D45BFA<>. 
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1. "EAB6AO9 BCD989?9A<S. #DB7D4@@AO9 ED98EF64. #DB7D4@@AB9 B59EC9K9A<9 (#"). 
#DB7D4@@AO= CDB8G>F. #DB9>F<DB64A<9 #". #DB7D4@@<DB64A<9. 
2. #DB9>F<DB64A<9 CDB7D4@@: �BAJ9CFG4?PAB9, �B7<K9E>B9, �9F4?PAB9 
3. �?4EE<H<>4J<S F<CB6 CDB7D4@@AB7B B59EC9K9A<S. 
4. >B@CPRF9DAO9 CB?P;B64F9?< CB BFABL9A<R > #" 

5. !4;A4K9A<9 F9IAB?B7<< CDB7D4@@<DB64A<S 
6. �EFBD<S D4;6<F<S F9IAB?B7<< CDB7D4@@<DB64A<S. 
7. &<CO CDB7D4@@AOI CDB9>FB6 
8. %BEF46AO9 K4EF< F9IAB?B7<< CDB7D4@@<DB64A<S 
9. %BCDB6B:89A<9 CDB7D4@@O 

10. "EAB6AO9 I4D4>F9D<EF<>< CDB7D4@@ 

11. #B>4;4F9?< >4K9EF64 CDB7D4@@O 

12. �484K< < BEB59AABEF< CD<>?48AB7B CDB7D4@@<DB64A<S 
13. "EAB6AO9 <AEFDG@9AFO CD<>?48AB7B CDB7D4@@<EF4. 
14. 3;O> CDB7D4@@<DB64A<S - 7?46AO= <AEFDG@9AF CD<>?48AB7B CDB7D4@@<EF4. 

�O5BD S;O>4 
CDB7D4@@<DB64A<S. 
15. &9IAB?B7<< CD<>?48AB7B CDB7D4@@<DB64A<S: J9?<, ;484K< < BEAB6AO9 CD<AJ<CO 

< <AEFDG@9AFO. 
16. �?7BD<F@<K9E>4S < B5N9>FAB-BD<9AF<DB64AA4S 89>B@CB;<J<S. 
17. #D<AJ<CO B5N9>FAB-BD<9AF<DB64AAB7B 4A4?<;4: 45EFD47<DB64A<9, <A>4CEG?SJ<S, 
A4E?98B64A<9, CB?<@BDH<;@, @B8G?PABEFP, EBID4AS9@BEFP, C4D4??9?<;@. 
18. "5N9>FO < F<CO B5N9>FB6. 
19. �FD<5GFO < F<CO 4FD<5GFB6. 
20. 1>;9@C?SDO < EBEFBSA<S 
21. �<;A9AAO= J<>? < CB6989A<9 B5N9>FB6: EBB5M9A<S, EB5OF<S, @9FB8O, 89=EF6<S. 
22. "5N9>FAB-BD<9AF<DB64AAB9 CDB9>F<DB64A<9. 
23. �B>G@9AF<DB64A<9 D9;G?PF4FB6 4A4?<;4 < CDB9>F<DB64A<S. 
24. %FDG>FGD4 CDB7D4@@O A4 S;O>9 Python. #DB9>F. 
25. �B@C<?SJ<S CDB7D4@@O < E5BD>4 <ECB?AS9@B7B @B8G?S. 
26. "EAB6AO9 S;O>B6O9 >BAEFDG>J<< (GE?B6AO9, J<>?<K9E><9, E9?9>F<6AO9 

<AEFDG>J<<). 
27. $4;@9M9A<9 CDB7D4@@O < 84AAOI 6 C4@SF<. 
28. #9D9@9AAO9: B5NS6?9A<9, BCD989?9A<9, <A<J<4?<;4J<S. 
29. #9D9@9AAO9: ;A4K9A<9, G>4;4F9?P, EEO?>4. 
30. �D9@S :<;A<, B5?4EF< 6<8<@BEF< < >?4EEO C4@SF< C9D9@9AAOI. 
31. �<A4@<K9E>B9 D4;@9M9A<9 84AAOI 6 C4@SF<. 
32.  4EE<6O - >4> CD<@9D 7B@B79AAB= EFDG>FGDO 84AAOI: D4;@9M9A<9 6 C4@SF<, 

8BEFGC > 
Q?9@9AF4@. 
33. "8AB@9DAO9 < @AB7B@9DAO9 @4EE<6O. 
34. %FDG>FGDO - >4> CD<@9D 79F9DB79AAB= EFDG>FGDO 84AAOI. 
35. (GA>J<<: B5NS6?9A<9 < BCD989?9A<9. 
36. #9D984K4 4D7G@9AFB6 6 HGA>J<<. 
37. %F4A84DFA4S 5<5?<BF9>4 HGA>J<= S;O>4 Python. 
38. �<5?<BF9>4 EF4A84DFAB7B CBFB>B6B7B 66B84/6O6B84. 
39. (BD@4F<DB64AAO= 66B8/6O6B8. (4=?B6O9 CBFB><. 



40. �BAEFDG>FBD. #B?AO= >BAEFDG>FBD. �BAEFDG>FBD CB G@B?K4A<R. �BAEFDG>FBD 
>BC<DB64A<S. 

41. �BAF9=A9DO < <F9D4FBDO 6 5<5?<BF9>9 STL (Standard Template Library). 
42. "D74A<;4J<S ID4A9A<S < B5D45BF>4 @4EE<6B6 84AAOI ED98EF64@< 5<5?<BF9>< STL 

43. �9>FBD. 
44. #9D97DG;>4 HGA>J<=. 

45. #9D97DG;>4 BC9D4FBDB6 (GA4DAB7B, 5<A4DAB7B, BEB5O9 E?GK4<). 
46. "K9D98<. %F9>. %C<EB>. 
47. �?7BD<F@O. 
48. �EEBJ<4F<6AO9 @4EE<6O 

49. "5N9>FO-HGA>J<< < CD98<>4FO. 
50. �AF9DH9=E CB?P;B64F9?S. 
51. �D4H<K9E><= B>BAAO= <AF9DH9=E. 
52. Web-<AF9DH9=E. 
53. &9>EFB6O= <AF9DH9=E. 
54. ">BAAO= <AF9DH9=E. 
55. �D4H<K9E><= CB?P;B64F9?PE><= <AF9DH9=E < 97B D94?<;4J<S 6 BC9D4J<BAAB= 

E<EF9@9 
Windows. 
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