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(<HDB64A<9 84AAOI. !<@@9FD<KAO9 < A9E<@@9FD<KAO9 L<HDO. (<HDO CDBEFB= 
;4@9AO. (<HD &9;4DS. (<HD �<:9A9D4. �?7BD<F@ L<HDB64A<S RSA.  

&9BD9F<K9E><9 BEAB6O <AHBD@4F<>< 

�AHBD@4J<S, 84AAO9 < ;A4A<S. �AHBD@4J<BAAO9 CDBJ9EEO 6 CD<DB89, F9IA<>9 < 
B5M9EF69. 

�9CD9DO6AO9 < 8<E>D9FAO9 69?<K<AO < E<7A4?O. �9B5IB8<@BEFP 8<E>D9F<;4J<< 
<AHBD@4J<<, CD98A4;A4K9AAB= 8?S ID4A9A<S, C9D984K< < B5D45BF>< 6 J<HDB6OI E<EF9@4I. 

�6B<KAB9 >B8<DB64A<9.  46AB@9DAO9 < A9D46AB@9DAO9 >B8O. �9>B8<DB64A<9 
EBB5M9A<=, ;4C<E4AAOI E CB@BMPR A9D46AB@9DAOI >B8B6. #E?B6<9 $4AB. �BEFDB9A<9 
B8AB;A4KAB 89>B8<DG9@OI >B8B6 E CB@BMPR 89D964. �8<A<JO <;@9D9A<S >B?<K9EF64 
<AHBD@4J<<. �?H46<FAO= CB8IB8 > BJ9A>9 >B?<K9EF64 <AHBD@4J<<. 

!<EF9@O EK<E?9A<S.  4;6ёDAGF4S ;4C<EP J9?OI < 8DB5AOI K<E9? 6 CB;<J<BAAB= 
E<EF9@9 EK<E?9A<S. !6B=EF64 CB;<J<BAAB= ;4C<E< K<E?4: >B?<K9EF6B J<HD 6 ;4C<E<, 
CD<;A4> 89?<@BEF< K<E?4 A4 BEAB64A<9 E<EF9@O EK<E?9A<S. �?7BD<F@ C9D96B84 J9?B7B 
K<E?4 <; P-<KAB= E<EF9@O EK<E?9A<S 6 89ESF<KAGR. �?7BD<F@ C9D96B84 >BA9KAB= P-<KAB= 
8DB5< 6 89ESF<KAGR. �?7BD<F@ C9D96B84 J9?B7B K<E?4 <; 89ESF<KAB= E<EF9@O EK<E?9A<S 6 
P-<KAGR. �9D96B8 >BA9KAB= 89ESF<KAB= 8DB5< 6 P-<KAGR. �6B<KA4S, 6BEP@9D<KA4S < 
L9EFA48J4F9D<KA4S E<EF9@O EK<E?9A<S, E6S;P @9:8G A<@<. �D<H@9F<K9E><9 BC9D4J<< 6 
CB;<J<BAAOI E<EF9@4I EK<E?9A<S. "DB<KA4S GD46AB69L9AA4S E<EF9@4 EK<E?9A<S. 
�6B<KAB-89ESF<KA4S E<EF9@4 EK<E?9A<S. 

�B8<DB64A<9 F9>EFB6. �B8<DB6>4 ASCII. �8AB54=FAO9 >B8<DB6><. !F4A84DF 
UNICODE. �B8<DB6>4 UTF-8. �CD989?9A<9 <AHBD@4J<BAAB7B B5Nё@4 F9>EFB6OI 
EBB5M9A<=. 

�B8<DB64A<9 <;B5D4:9A<=. �J9A>4 <AHBD@4J<BAAB7B B5Nё@4 7D4H<K9E><I 84AAOI 
CD< ;484AAOI D4;D9L9A<< < 7?G5<A9 >B8<DB64A<S J69F4. &69FB6O9 @B89?<. �9>FBDAB9 
>B8<DB64A<9. $BD@4FO 7D4H<K9E><I H4=?B6. "DёI@9DA4S 7D4H<>4. $D4>F4?PA4S 7D4H<>4. 

�B8<DB64A<9 ;6G>4. �J9A>4 <AHBD@4J<BAAB7B B5Nё@4 ;6G>B6OI 84AAOI CD< 
;484AAOI K4EFBF9 8<E>D9F<;4J<< < D4;DS8ABEF< >B8<DB64A<S. 

�?795D4 ?B7<><. �BASF<9 6OE>4;O64A<S. �OE>4;O64F9?PAO9 HBD@O (CD98<>4FO). 
�64AFBDO EGM9EF6B64A<S < 6E9B5MABEF<. 

�B7<K9E><9 BC9D4J<<. "45?<JO <EF<AABEF<. �B7<K9E><9 6OD4:9A<S. �B7<K9E><9 
FB:89EF64. �B>4;4F9?PEF6B ?B7<K9E><I FB:89EF6 E CB@BMPR F45?<J <EF<AABEF<. 
�B7<K9E><9 BC9D4J<< < BC9D4J<< A48 @AB:9EF64@<. 

�4>BAO 4?795DO ?B7<><. 1>6<64?9AFAO9 CD9B5D4;B64A<S ?B7<K9E><I 6OD4:9A<=. 
�B7<K9E><9 GD46A9A<S < E<EF9@O GD46A9A<=. 

�B7<K9E><9 HGA>J<<. �46<E<@BEFP >B?<K9EF64 6B;@B:AOI ?B7<K9E><I HGA>J<= BF 
>B?<K9EF64 4D7G@9AFB6. �B?AO9 E<EF9@O ?B7<K9E><I HGA>J<=. 

�4ABA<K9E><9 HBD@O ?B7<K9E><I 6OD4:9A<=. !B69DL9AAO9 8<;NRA>F<6AO9 < 
>BANRA>F<6AO9 ABD@4?PAO9 HBD@O, 4?7BD<F@O <I CBEFDB9A<S CB F45?<J9 <EF<AABEF<. 



�B7<K9E><9 Q?9@9AFO 6 EBEF469 >B@CPRF9D4. "D<779D. !G@@4FBD. �AB7BD4;DS8AO= 
EG@@4FBD. �BEFDB9A<9 EI9@ A4 ?B7<K9E><I Q?9@9AF4I CB ;484AAB@G ?B7<K9E>B@G 
6OD4:9A<R. �4C<EP ?B7<K9E>B7B 6OD4:9A<S CB ?B7<K9E>B= EI9@9. 

�D98EF46?9A<9 J9?OI K<E9? 6 C4@SF< >B@CPRF9D4. �7D4A<K9AABEFP 8<4C4;BA4 K<E9? 
CD< B7D4A<K9A<< >B?<K9EF64 D4;DS8B6. �9D9CB?A9A<9 D4;DS8AB= E9F><. �9;;A4>B6O9 < 
;A4>B6O9 84AAO9. �A4>B6O= 5<F. �6B<KAO= 8BCB?A<F9?PAO= >B8 BFD<J4F9?PAOI K<E9?. 

�B5<FB6O9 ?B7<K9E><9 BC9D4J<<. �B7<K9E><=, 4D<H@9F<K9E><= < J<>?<K9E><= 
E86<7<. (<HDB64A<9 E CB@BMPR CB5<FB6B= BC9D4J<< «<E>?RK4RM99 ���». 

�D98EF46?9A<9 69M9EF69AAOI K<E9? 6 C4@SF< >B@CPRF9D4. �A4K4M4S K4EFP < 
CBDS8B> K<E?4. �<4C4;BA ;A4K9A<= 69M9EF69AAOI K<E9?. �DB5?9@O ID4A9A<S 
69M9EF69AAOI K<E9?, E6S;4AAO9 E B7D4A<K9A<9@ >B?<K9EF64 D4;DS8B6. �OCB?A9A<9 
BC9D4J<= E 69M9EF69AAO@< K<E?4@<, A4>BC?9A<9 BL<5B> CD< 6OK<E?9A<SI. 

�?7BD<F@O < CDB7D4@@<DB64A<9 
�CD989?9A<9 6B;@B:AOI D9;G?PF4FB6 D45BFO CDBEF9=L<I 4?7BD<F@B6 GCD46?9A<S 

<ECB?A<F9?S@< < 6OK<E?<F9?PAOI 4?7BD<F@B6. �CD989?9A<9 <EIB8AOI 84AAOI, CD< 
>BFBDOI 4?7BD<F@ @B:9F 84FP FD95G9@O= D9;G?PF4F. 

1F4CO D9L9A<S ;484K A4 >B@CPRF9D9. �AEFDG@9AF4?PAO9 ED98EF64: FD4AE?SFBD, 
BF?48K<>, CDBH<?<DB6M<>. �B@C<?SJ<S < <AF9DCD9F4J<S CDB7D4@@. �<DFG4?PAO9 
@4L<AO. 

�AF97D<DB64AA4S ED984 D4;D45BF><. �9FB8O BF?48>< CDB7D4@@. �ECB?P;B64A<9 
FD4EE<DB6BKAOI F45?<J. �F?48BKAO= 6O6B8. �BL47B6B9 6OCB?A9A<9 CDB7D4@@O. "BK>< 
BEF4AB64. �DBE@BFD ;A4K9A<= C9D9@9AAOI. 

3;O> CDB7D4@@<DB64A<S (Python, Java, C++, C#). "<CO 84AAOI: J9?BK<E?9AAO9, 
69M9EF69AAO9, E<@6B?PAO9, ?B7<K9E><9. �9F6?9A<S. !?B:AO9 GE?B6<S. &<>?O E GE?B6<9@. 
&<>?O CB C9D9@9AAB=. �;4<@B;4@9AS9@BEFP D4;?<KAOI 6<8B6 J<>?B6. �A64D<4AF J<>?4. 
!BEF46?9A<9 J<>?4 E <ECB?P;B64A<9@ ;4D4A99 BCD989?ёAAB7B <A64D<4AF4 J<>?4. 

�B>G@9AF<DB64A<9 CDB7D4@@. �ECB?P;B64A<9 >B@@9AF4D<96. �B87BFB6>4 BC<E4A<S 
CDB7D4@@O < <AEFDG>J<< 8?S CB?P;B64F9?S. 

�?7BD<F@O B5D45BF>< A4FGD4?PAOI K<E9?, ;4C<E4AAOI 6 CB;<J<BAAOI E<EF9@4I 
EK<E?9A<S: D4;5<9A<9 ;4C<E< K<E?4 A4 BF89?PAO9 J<HDO, A4IB:89A<9 EG@@O < 
CDB<;6989A<S J<HD, A4IB:89A<9 @4>E<@4?PAB= (@<A<@4?PAB=) J<HDO. 

�4IB:89A<9 6E9I CDBEFOI K<E9? 6 ;484AAB@ 8<4C4;BA9. �D98EF46?9A<9 K<E?4 6 6<89 
A45BD4 CDBEFOI EB@AB:<F9?9=. �?7BD<F@ 5OEFDB7B 6B;6989A<S 6 EF9C9AP. 

�5D45BF>4 84AAOI, ID4ASM<IES 6 H4=?4I. "9>EFB6O9 < 86B<KAO9 H4=?O. $4=?B6O9 
C9D9@9AAO9 (H4=?B6O9 G>4;4F9?<). 'F9A<9 <; H4=?4. �4C<EP 6 H4=?. 

 4;5<9A<9 ;484K< A4 CB8;484K<. �B8CDB7D4@@O (CDBJ98GDO < HGA>J<<).  9>GDE<S. 
 9>GDE<6AO9 B5N9>FO (HD4>F4?O).  9>GDE<6AO9 CDBJ98GDO < HGA>J<<. �ECB?P;B64A<9 
EF9>4 8?S BD74A<;4J<< D9>GDE<6AOI 6O;B6B6. 

�ECB?P;B64A<9 EF4A84DFAB= 5<5?<BF9>< S;O>4 CDB7D4@@<DB64A<S. �B8>?RK9A<9 
5<5?<BF9> CB8CDB7D4@@ EFBDBAA<I CDB<;6B8<F9?9=. �B8G?PAO= CD<AJ<C CBEFDB9A<S 
CDB7D4@@. 

'<E?9AAO9 @9FB8O. "BKAB9 < CD<5?<:ёAAB9 D9L9A<S ;484K<. '<E?9AAO9 @9FB8O 
D9L9A<S GD46A9A<=: @9FB8 C9D95BD4, @9FB8 CB?B6<AAB7B 89?9A<S. �D<5?<:ёAAB9 
6OK<E?9A<9 8?<A >D<6OI. �OK<E?9A<9 C?BM489= H<7GD E CB@BMPR K<E?9AAOI @9FB8B6 
(@9FB8 CDS@BG7B?PA<>B6, @9FB8 FD4C9J<=). �B<E> @4>E<@G@4 (@<A<@G@4) HGA>J<< B8AB= 
C9D9@9AAB= @9FB8B@ CB?B6<AAB7B 89?9A<S. 



�5D45BF>4 E<@6B?PAOI 84AAOI. �EFDB9AAO9 HGA>J<< S;O>4 CDB7D4@@<DB64A<S 8?S 
B5D45BF>< E<@6B?PAOI EFDB>. �?7BD<F@O B5D45BF>< E<@6B?PAOI EFDB>: CB8EKёF 
>B?<K9EF64 CBS6?9A<= E<@6B?4 6 EFDB>9, D4;5<9A<9 EFDB>< A4 E?B64 CB CDB59?PAO@ 
E<@6B?4@, CB<E> CB8EFDB>< 6AGFD< 84AAB= EFDB><, ;4@9A4 A4=89AAB= CB8EFDB>< A4 
8DG7GR EFDB>G. �9A9D4J<S 6E9I E?B6 6 A9>BFBDB@ 4?H46<F9, G8B6?9F6BDSRM<I ;484AAO@ 
B7D4A<K9A<S@. �D9B5D4;B64A<9 K<E?4 6 E<@6B?PAGR EFDB>G < B5D4FAB. 

�4EE<6O < CBE?98B64F9?PABEF< K<E9?. �OK<E?9A<9 B5B5MёAAOI I4D4>F9D<EF<> 
Q?9@9AFB6 @4EE<64 <?< K<E?B6B= CBE?98B64F9?PABEF< (EG@@O, CDB<;6989A<S, ED98A97B 
4D<H@9F<K9E>B7B, @<A<@4?PAB7B < @4>E<@4?PAB7B Q?9@9AFB6, >B?<K9EF64 Q?9@9AFB6, 
G8B6?9F6BDSRM<I ;484AAB@G GE?B6<R). �<A9=AO= CB<E> ;484AAB7B ;A4K9A<S 6 @4EE<69. 

!BDF<DB6>4 B8AB@9DAB7B @4EE<64. �DBEFO9 @9FB8O EBDF<DB6>< (@9FB8 CG;ODP>4, 
@9FB8 6O5BD4, EBDF<DB6>4 6EF46>4@<). !BDF<DB6>4 E?<SA<9@. �OEFD4S EBDF<DB6>4 @4EE<64 
(4?7BD<F@ QuickSort). �6B<KAO= CB<E> 6 BFEBDF<DB64AAB@ @4EE<69. 

�6G@9DAO9 @4EE<6O (@4FD<JO). �?7BD<F@O B5D45BF>< 86G@9DAOI @4EE<6B6: 
;4CB?A9A<9 86G@9DAB7B K<E?B6B7B @4EE<64 CB ;484AAO@ CD46<?4@, CB<E> Q?9@9AF4 6 
86G@9DAB@ @4EE<69, 6OK<E?9A<9 @4>E<@G@4 (@<A<@G@4) < EG@@O Q?9@9AFB6 86G@9DAB7B 
@4EE<64, C9D9EF4AB6>4 EFDB> < EFB?5JB6 86G@9DAB7B @4EE<64. 

�AHBD@4J<BAAO9 F9IAB?B7<< 

"9>EFB6O= CDBJ9EEBD.  984>F<DB64A<9 < HBD@4F<DB64A<9. �DB69D>4 BDHB7D4H<< < 
7D4@@4F<><. !D98EF64 CB<E>4 < 46FB;4@9AO 6 F9>EFB6B@ CDBJ9EEBD9. �ECB?P;B64A<9 
EF<?9=. !FDG>FGD<DB64AAO9 F9>EFB6O9 8B>G@9AFO. !ABE><, B7?46?9A<9. �B??9>F<6A4S 
D45BF4 E 8B>G@9AF4@<. �AEFDG@9AFO D9J9A;<DB64A<S 6 F9>EFB6OI CDBJ9EEBD4I. �5?4KAO9 
E9D6<EO. �9?B64S C9D9C<E>4.  9H9D4F. �D46<?4 J<F<DB64A<S <EFBKA<>B6 < BHBD@?9A<S 
5<5?<B7D4H<K9E><I EEO?B>. �HBD@?9A<9 EC<E>4 ?<F9D4FGDO. �A4>B@EF6B E >B@CPRF9DAB= 
6ёDEF>B= F9>EF4. "9IA<K9E><9 ED98EF64 66B84 F9>EF4. !C9J<4?<;<DB64AAO9 ED98EF64 
D984>F<DB64A<S @4F9@4F<K9E><I F9>EFB6. 

�A4?<; 84AAOI. �EAB6AO9 ;484K< 4A4?<;4 84AAOI: CDB7AB;<DB64A<9, 
>?4EE<H<>4J<S, >?4EF9D<;4J<S, 4A4?<; BF>?BA9A<=. �BE?98B64F9?PABEFP D9L9A<S ;484K 
4A4?<;4 84AAOI: E5BD C9D6<KAOI 84AAOI, BK<EF>4 < BJ9A>4 >4K9EF64 84AAOI, 6O5BD </<?< 
CBEFDB9A<9 @B89?<, CD9B5D4;B64A<9 84AAOI, 6<;G4?<;4J<S 84AAOI, <AF9DCD9F4J<S 
D9;G?PF4FB6. �DB7D4@@AO9 ED98EF64 < <AF9DA9F-E9D6<EO 8?S B5D45BF>< < CD98EF46?9A<S 
84AAOI. �B?PL<9 84AAO9. �4L<AAB9 B5GK9A<9. �AF9??9>FG4?PAO= 4A4?<; 84AAOI. 

�A4?<; 84AAOI E CB@BMPR Q?9>FDBAAOI F45?<J. �OK<E?9A<9 EG@@O, ED98A97B 
4D<H@9F<K9E>B7B, A4<5B?PL97B (A4<@9APL97B) ;A4K9A<S 8<4C4;BA4. �OK<E?9A<9 
>BQHH<J<9AF4 >BDD9?SJ<< 86GI DS8B6 84AAOI. �BEFDB9A<9 EFB?5K4FOI, ?<A9=K4FOI < 
>DG7B6OI 8<47D4@@. �BEFDB9A<9 7D4H<>B6 HGA>J<=. �B85BD ?<A<< FD9A84, D9L9A<9 ;484K 
CDB7AB;<DB64A<S. 

'<E?9AAB9 D9L9A<9 GD46A9A<= E CB@BMPR CB85BD4 C4D4@9FD4. �CF<@<;4J<S >4> 
CB<E> A4<?GKL97B D9L9A<S 6 ;484AAOI GE?B6<SI. &9?964S HGA>J<S, B7D4A<K9A<S. 
�B>4?PAO9 < 7?B54?PAO= @<A<@G@O J9?96B= HGA>J<<.  9L9A<9 ;484K BCF<@<;4J<< E 
CB@BMPR Q?9>FDBAAOI F45?<J. 
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�<KABEFAO9 D9;G?PF4FO BFD4:4RF 7BFB6ABEFP < ECBEB5ABEFP B5GK4RM<IES 
DG>B6B8EF6B64FPES EHBD@<DB64AAB= 6AGFD9AA9= CB;<J<9= ?<KABEF<, E<EF9@B= 
J9AABEFAOI BD<9AF4J<=, CB;<F<6AOI 6AGFD9AA<I G59:89A<=, EBBF69FEF6GRM<I 
FD48<J<BAAO@ J9AABEFS@ DBEE<=E>B7B B5M9EF64, D4EL<D9A<9 :<;A9AAB7B BCOF4 < BCOF4 
89SF9?PABEF< 6 CDBJ9EE9 D94?<;4J<< ED98EF64@< GK95AB7B CD98@9F4 BEAB6AOI 
A4CD46?9A<= 6BEC<F4F9?PAB= 89SF9?PABEF<. 

� D9;G?PF4F9 <;GK9A<S <AHBD@4F<>< A4 GDB6A9 ED98A97B B5M97B B5D4;B64A<S G 
B5GK4RM97BES 5G8GF EHBD@<DB64AO E?98GRM<9 ?<KABEFAO9 D9;G?PF4FO:  

1) 7D4:84AE>B7B 6BEC<F4A<S: 
BEB;A4A<9 E6B<I >BAEF<FGJ<BAAOI CD46 < B5S;4AABEF9=, G64:9A<9 ;4>BA4 < 

CD46BCBDS8>4, EB5?R89A<9 BEAB6BCB?474RM<I ABD@ <AHBD@4J<BAAB7B CD464 < 
<AHBD@4J<BAAB= 59;BC4EABEF<; 

7BFB6ABEFP CDBF<6BEFBSFP <89B?B7<< Q>EFD9@<;@4, A4J<BA4?<;@4, >E9ABHB5<<, 
8<E>D<@<A4J<< CB EBJ<4?PAO@, D9?<7<B;AO@, D4EB6O@, A4J<BA4?PAO@ CD<;A4>4@ 6 
6<DFG4?PAB@ CDBEFD4AEF69; 

2) C4FD<BF<K9E>B7B 6BEC<F4A<S: 
J9AABEFAB9 BFABL9A<9 > <EFBD<K9E>B@G A4E?98<R, 8BEF<:9A<S@  BEE<< 6 A4G>9, 

<E>GEEF69, F9IAB?B7<SI, CBA<@4A<9 ;A4K9A<S <AHBD@4F<>< >4> A4G>< 6 :<;A< 
EB6D9@9AAB7B B5M9EF64; 

3) 8GIB6AB-AD46EF69AAB7B 6BEC<F4A<S: 
EHBD@<DB64AABEFP AD46EF69AAB7B EB;A4A<S, QF<K9E>B7B CB6989A<S; 
ECBEB5ABEFP BJ9A<64FP E<FG4J<R < CD<A<@4FP BEB;A4AAO9 D9L9A<S, BD<9AF<DGSEP 

A4 @BD4?PAB-AD46EF69AAO9 ABD@O < J9AABEF<, 6 FB@ K<E?9 6 E9F< �AF9DA9F; 
4) QEF9F<K9E>B7B 6BEC<F4A<S: 
QEF9F<K9E>B9 BFABL9A<9 > @<DG, 6>?RK4S QEF9F<>G A4GKAB7B < F9IA<K9E>B7B 

F6BDK9EF64; 
ECBEB5ABEFP 6BECD<A<@4FP D4;?<KAO9 6<8O <E>GEEF64, 6 FB@ K<E?9 BEAB64AAB7B A4 

<ECB?P;B64A<< <AHBD@4J<BAAOI F9IAB?B7<=; 
5) H<;<K9E>B7B 6BEC<F4A<S: 
EHBD@<DB64AABEFP ;8BDB6B7B < 59;BC4EAB7B B5D4;4 :<;A<, BF69FEF69AAB7B 

BFABL9A<S > E6B9@G ;8BDB6PR, 6 FB@ K<E?9 ;4 EKёF EB5?R89A<S FD95B64A<= 59;BC4EAB= 
Q>EC?G4F4J<< ED98EF6 <AHBD@4J<BAAOI < >B@@GA<>4J<BAAOI F9IAB?B7<=; 

6) FDG8B6B7B 6BEC<F4A<S: 
7BFB6ABEFP > 4>F<6AB= 89SF9?PABEF< F9IAB?B7<K9E>B= < EBJ<4?PAB= A4CD46?9AABEF<, 

ECBEB5ABEFP <A<J<<DB64FP, C?4A<DB64FP < E4@BEFBSF9?PAB 6OCB?ASFP F4>GR 
89SF9?PABEFP; 

<AF9D9E > EH9D4@ CDBH9EE<BA4?PAB= 89SF9?PABEF<, E6S;4AAO@ E <AHBD@4F<>B=, 
CDB7D4@@<DB64A<9@ < <AHBD@4J<BAAO@< F9IAB?B7<S@<, BEAB64AAO@< A4 8BEF<:9A<SI 
A4G>< <AHBD@4F<>< < A4GKAB-F9IA<K9E>B7B CDB7D9EE4, G@9A<9 EB69DL4FP BEB;A4AAO= 
6O5BD 5G8GM9= CDBH9EE<< < D94?<;B6O64FP EB5EF69AAO9 :<;A9AAO9 C?4AO; 

7BFB6ABEFP < ECBEB5ABEFP > B5D4;B64A<R < E4@BB5D4;B64A<R A4 CDBFS:9A<< 6E9= 
:<;A<; 

7) Q>B?B7<K9E>B7B 6BEC<F4A<S: 
BEB;A4A<9 7?B54?PAB7B I4D4>F9D4 Q>B?B7<K9E><I CDB5?9@ < CGF9= <I D9L9A<S, 6 FB@ 

K<E?9 E GKёFB@ 6B;@B:ABEF9= <AHBD@4J<BAAB->B@@GA<>4J<BAAOI F9IAB?B7<=; 



8) J9AABEF< A4GKAB7B CB;A4A<S: 
EHBD@<DB64AABEFP @<DB6B;;D9A<S, EBBF69FEF6GRM97B EB6D9@9AAB@G GDB6AR 

D4;6<F<S A4G><, 8BEF<:9A<S@ A4GKAB-F9IA<K9E>B7B CDB7D9EE4 < B5M9EF69AAB= CD4>F<><, 
;4 EKёF CBA<@4A<S DB?< <AHBD@4J<BAAOI D9EGDEB6, <AHBD@4J<BAAOI CDBJ9EEB6 < 
<AHBD@4J<BAAOI F9IAB?B7<= 6 GE?B6<SI J<HDB6B= FD4AEHBD@4J<< @AB7<I EH9D :<;A< 
EB6D9@9AAB7B B5M9EF64; 

BEB;A4A<9 J9AABEF< A4GKAB= 89SF9?PABEF<, 7BFB6ABEFP BEGM9EF6?SFP CDB9>FAGR < 
<EE?98B64F9?PE>GR 89SF9?PABEFP <A8<6<8G4?PAB < 6 7DGCC9. 

� CDBJ9EE9 8BEF<:9A<S ?<KABEFAOI D9;G?PF4FB6 BE6B9A<S CDB7D4@@O CB 
<AHBD@4F<>9 G B5GK4RM<IES EB69DL9AEF6G9FES Q@BJ<BA4?PAO= <AF9??9>F, 
CD98CB?474RM<= EHBD@<DB64AABEFP: 

E4@BD97G?<DB64A<S, 6>?RK4RM97B E4@B>BAFDB?P, G@9A<9 CD<A<@4FP 
BF69FEF69AABEFP ;4 E6Bё CB6989A<9, ECBEB5ABEFP 484CF<DB64FPES > Q@BJ<BA4?PAO@ 
<;@9A9A<S@ < CDBS6?SFP 7<5>BEFP, 5OFP BF>DOFO@ AB6B@G; 

6AGFD9AA9= @BF<64J<<, 6>?RK4RM9= EFD9@?9A<9 > 8BEF<:9A<R J9?< < GEC9IG, 
BCF<@<;@, <A<J<4F<6ABEFP, G@9A<9 89=EF6B64FP, <EIB8S <; E6B<I 6B;@B:ABEF9=; 

Q@C4F<<, 6>?RK4RM9= ECBEB5ABEFP CBA<@4FP Q@BJ<BA4?PAB9 EBEFBSA<9 8DG7<I, 
GK<FO64FP 97B CD< BEGM9EF6?9A<< >B@@GA<>4J<<, ECBEB5ABEFP > EBKG6EF6<R < 
EBC9D9:<64A<R; 

EBJ<4?PAOI A46O>B6, 6>?RK4RM<I ECBEB5ABEFP 6OEFD4<64FP BFABL9A<S E 8DG7<@< 
?R8P@<, ;45BF<FPES, CDBS6?SFP <AF9D9E < D4;D9L4FP >BAH?<>FO. 
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� D9;G?PF4F9 <;GK9A<S <AHBD@4F<>< A4 GDB6A9 ED98A97B B5M97B B5D4;B64A<S G 
B5GK4RM97BES 5G8GF EHBD@<DB64AO @9F4CD98@9FAO9 D9;G?PF4FO, BFD4:9AAO9 6 
GA<69DE4?PAOI GK95AOI 89=EF6<SI, 4 <@9AAB 3 CB;A464F9?PAO9 GA<69DE4?PAO9 GK95AO9 
89=EF6<S, >B@@GA<>4F<6AO9 GA<69DE4?PAO9 GK95AO9 89=EF6<S, D97G?SF<6AO9 
GA<69DE4?PAO9 GK95AO9 89=EF6<S, EB6@9EFA4S 89SF9?PABEFP.  
 

#B;A464F9?PAO9 GA<69DE4?PAO9 GK95AO9 89=EF6<S 
1) 54;B6O9 ?B7<K9E><9 89=EF6<S: 
E4@BEFBSF9?PAB HBD@G?<DB64FP < 4>FG4?<;<DB64FP CDB5?9@G, D4EE@4FD<64FP 9ё 

6E9EFBDBAA9; 
GEF4A46?<64FP EGM9EF69AAO= CD<;A4> <?< BEAB64A<S 8?S ED46A9A<S, >?4EE<H<>4J<< 

< B5B5M9A<S; 
BCD989?SFP J9?< 89SF9?PABEF<, ;48464FP C4D4@9FDO < >D<F9D<< <I 8BEF<:9A<S; 
6OS6?SFP ;4>BAB@9DABEF< < CDBF<6BD9K<S 6 D4EE@4FD<649@OI S6?9A<SI; 
D4;D454FO64FP C?4A D9L9A<S CDB5?9@O E GKёFB@ 4A4?<;4 <@9RM<IES @4F9D<4?PAOI 

< A9@4F9D<4?PAOI D9EGDEB6; 
6ABE<FP >BDD9>F<6O 6 89SF9?PABEFP, BJ9A<64FP EBBF69FEF6<9 D9;G?PF4FB6 J9?S@, 

BJ9A<64FP D<E>< CBE?98EF6<= 89SF9?PABEF<; 
>BBD8<A<DB64FP < 6OCB?ASFP D45BFG 6 GE?B6<SI D94?PAB7B, 6<DFG4?PAB7B < 

>B@5<A<DB64AAB7B 6;4<@B89=EF6<S; 
D4;6<64FP >D94F<6AB9 @OL?9A<9 CD< D9L9A<< :<;A9AAOI CDB5?9@. 
2) 54;B6O9 <EE?98B64F9?PE><9 89=EF6<S: 



6?489FP A46O>4@< GK95AB-<EE?98B64F9?PE>B= < CDB9>FAB= 89SF9?PABEF<, A46O>4@< 
D4;D9L9A<S CDB5?9@, ECBEB5ABEFPR < 7BFB6ABEFPR > E4@BEFBSF9?PAB@G CB<E>G @9FB8B6 
D9L9A<S CD4>F<K9E><I ;484K, CD<@9A9A<R D4;?<KAOI @9FB8B6 CB;A4A<S; 

BEGM9EF6?SFP D4;?<KAO9 6<8O 89SF9?PABEF< CB CB?GK9A<R AB6B7B ;A4A<S, 97B 
<AF9DCD9F4J<<, CD9B5D4;B64A<R < CD<@9A9A<R 6 D4;?<KAOI GK95AOI E<FG4J<SI, 6 FB@ 
K<E?9 CD< EB;84A<< GK95AOI < EBJ<4?PAOI CDB9>FB6; 

HBD@<DB64FP A4GKAO= F<C @OL?9A<S, 6?489FP A4GKAB= F9D@<AB?B7<9=, >?RK96O@< 
CBASF<S@< < @9FB84@<; 

EF46<FP < HBD@G?<DB64FP EB5EF69AAO9 ;484K< 6 B5D4;B64F9?PAB= 89SF9?PABEF< < 
:<;A9AAOI E<FG4J<SI; 

6OS6?SFP CD<K<AAB-E?98EF69AAO9 E6S;< < 4>FG4?<;<DB64FP ;484KG, 6O86<74FP 
7<CBF9;G 9ё D9L9A<S, A4IB8<FP 4D7G@9AFO 8?S 8B>4;4F9?PEF64 E6B<I GF69D:89A<=, 
;48464FP C4D4@9FDO < >D<F9D<< D9L9A<S; 

4A4?<;<DB64FP CB?GK9AAO9 6 IB89 D9L9A<S ;484K< D9;G?PF4FO, >D<F<K9E>< 
BJ9A<64FP <I 8BEFB69DABEFP, CDB7AB;<DB64FP <;@9A9A<9 6 AB6OI GE?B6<SI; 

8464FP BJ9A>G AB6O@ E<FG4J<S@, BJ9A<64FP CD<B5D9FёAAO= BCOF; 
BEGM9EF6?SFP J9?9A4CD46?9AAO= CB<E> C9D9ABE4 ED98EF6 < ECBEB5B6 89=EF6<S 6 

CDBH9EE<BA4?PAGR ED98G; 
G@9FP C9D9ABE<FP ;A4A<S 6 CB;A464F9?PAGR < CD4>F<K9E>GR B5?4EF< 

:<;A989SF9?PABEF<; 
G@9FP <AF97D<DB64FP ;A4A<S <; D4;AOI CD98@9FAOI B5?4EF9=; 
6O86<74FP AB6O9 <89<, CD98?474FP BD<7<A4?PAO9 CB8IB8O < D9L9A<S, EF46<FP 

CDB5?9@O < ;484K<, 8BCGE>4RM<9 4?PF9DA4F<6AO9 D9L9A<S. 
3) D45BF4 E <AHBD@4J<9=: 
6?489FP A46O>4@< CB?GK9A<S <AHBD@4J<< <; <EFBKA<>B6 D4;AOI F<CB6, 

E4@BEFBSF9?PAB BEGM9EF6?SFP CB<E>, 4A4?<;, E<EF9@4F<;4J<R < <AF9DCD9F4J<R 
<AHBD@4J<< D4;?<KAOI 6<8B6 < HBD@ CD98EF46?9A<S; 

EB;8464FP F9>EFO 6 D4;?<KAOI HBD@4F4I E GKёFB@ A4;A4K9A<S <AHBD@4J<< < J9?96B= 
4G8<FBD<<, 6O5<D4S BCF<@4?PAGR HBD@G CD98EF46?9A<S < 6<;G4?<;4J<<; 

BJ9A<64FP 8BEFB69DABEFP, ?97<F<@ABEFP <AHBD@4J<<, 9ё EBBF69FEF6<9 CD46B6O@ < 
@BD4?PAB-QF<K9E><@ ABD@4@; 

<ECB?P;B64FP ED98EF64 <AHBD@4J<BAAOI < >B@@GA<>4J<BAAOI F9IAB?B7<= 6 
D9L9A<< >B7A<F<6AOI, >B@@GA<>4F<6AOI < BD74A<;4J<BAAOI ;484K E EB5?R89A<9@ 
FD95B64A<= QD7BAB@<><, F9IA<>< 59;BC4EABEF<, 7<7<9AO, D9EGDEBE59D9:9A<S, CD46B6OI < 
QF<K9E><I ABD@, ABD@ <AHBD@4J<BAAB= 59;BC4EABEF<; 

6?489FP A46O>4@< D4ECB;A464A<S < ;4M<FO <AHBD@4J<<, <AHBD@4J<BAAB= 
59;BC4EABEF< ?<KABEF<. 
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1) B5M9A<9: 
BEGM9EF6?SFP >B@@GA<>4J<< 6B 6E9I EH9D4I :<;A<; 
D4ECB;A464FP A969D54?PAO9 ED98EF64 B5M9A<S, CBA<@4FP ;A4K9A<9 EBJ<4?PAOI 

;A4>B6, D4ECB;A464FP CD98CBEO?>< >BAH?<>FAOI E<FG4J<= < E@S7K4FP >BAH?<>FO; 
6?489FP D4;?<KAO@< ECBEB54@< B5M9A<S < 6;4<@B89=EF6<S, 4D7G@9AF<DB64AAB 69EF< 

8<4?B7, G@9FP E@S7K4FP >BAH?<>FAO9 E<FG4J<<; 



D4;6ёDAGFB < ?B7<KAB <;?474FP E6BR FBK>G ;D9A<S E <ECB?P;B64A<9@ S;O>B6OI 
ED98EF6. 

2) EB6@9EFA4S 89SF9?PABEFP: 
CBA<@4FP < <ECB?P;B64FP CD9<@GM9EF64 >B@4A8AB= < <A8<6<8G4?PAB= D45BFO; 
6O5<D4FP F9@4F<>G < @9FB8O EB6@9EFAOI 89=EF6<= E GKёFB@ B5M<I <AF9D9EB6 < 

6B;@B:ABEF9= >4:8B7B K?9A4 >B??9>F<64; 
CD<A<@4FP J9?< EB6@9EFAB= 89SF9?PABEF<, BD74A<;B6O64FP < >BBD8<A<DB64FP 

89=EF6<S CB <I 8BEF<:9A<R: EBEF46?SFP C?4A 89=EF6<=, D4ECD989?SFP DB?< E GKёFB@ 
@A9A<= GK4EFA<>B6, B5EG:84FP D9;G?PF4FO EB6@9EFAB= D45BFO; 

BJ9A<64FP >4K9EF6B E6B97B 6>?484 < >4:8B7B GK4EFA<>4 >B@4A8O 6 B5M<= D9;G?PF4F 
CB D4;D45BF4AAO@ >D<F9D<S@; 

CD98?474FP AB6O9 CDB9>FO, BJ9A<64FP <89< E CB;<J<< AB6<;AO, BD<7<A4?PABEF<, 
CD4>F<K9E>B= ;A4K<@BEF<; 

BEGM9EF6?SFP CB;<F<6AB9 EFD4F97<K9E>B9 CB6989A<9 6 D4;?<KAOI E<FG4J<SI, 
CDBS6?SFP F6BDK9EF6B < 6BB5D4:9A<9, 5OFP <A<J<4F<6AO@. 
 

$97G?SF<6AO9 GA<69DE4?PAO9 GK95AO9 89=EF6<S 
 

1) E4@BBD74A<;4J<S: 
E4@BEFBSF9?PAB BEGM9EF6?SFP CB;A464F9?PAGR 89SF9?PABEFP, 6OS6?SFP CDB5?9@O, 

EF46<FP < HBD@G?<DB64FP EB5EF69AAO9 ;484K< 6 B5D4;B64F9?PAB= 89SF9?PABEF< < 
:<;A9AAOI E<FG4J<SI; 

E4@BEFBSF9?PAB EBEF46?SFP C?4A D9L9A<S CDB5?9@O E GKёFB@ <@9RM<IES D9EGDEB6, 
EB5EF69AAOI 6B;@B:ABEF9= < CD98CBKF9A<=; 

8464FP BJ9A>G AB6O@ E<FG4J<S@; 
D4EL<DSFP D4@>< GK95AB7B CD98@9F4 A4 BEAB69 ?<KAOI CD98CBKF9A<=; 
89?4FP BEB;A4AAO= 6O5BD, 4D7G@9AF<DB64FP 97B, 5D4FP BF69FEF69AABEFP ;4 D9L9A<9; 
BJ9A<64FP CD<B5D9FёAAO= BCOF; 
ECBEB5EF6B64FP HBD@<DB64A<R < CDBS6?9A<R L<DB>B= QDG8<J<< 6 D4;AOI B5?4EFSI 

;A4A<=, CBEFBSAAB CB6OL4FP E6B= B5D4;B64F9?PAO= < >G?PFGDAO= GDB69AP. 
2) E4@B>BAFDB?P: 
8464FP BJ9A>G AB6O@ E<FG4J<S@, 6ABE<FP >BDD9>F<6O 6 89SF9?PABEFP, BJ9A<64FP 

EBBF69FEF6<9 D9;G?PF4FB6 J9?S@; 
6?489FP A46O>4@< CB;A464F9?PAB= D9H?9>E<< >4> BEB;A4A<S EB69DL49@OI 89=EF6<= 

< @OE?<F9?PAOI CDBJ9EEB6, <I D9;G?PF4FB6 < BEAB64A<=, <ECB?P;B64FP CD<ё@O D9H?9>E<< 
8?S BJ9A>< E<FG4J<<, 6O5BD4 69DAB7B D9L9A<S; 

BJ9A<64FP D<E>< < E6B96D9@9AAB CD<A<@4FP D9L9A<S CB <I EA<:9A<R; 
CD<A<@4FP @BF<6O < 4D7G@9AFO 8DG7<I CD< 4A4?<;9 D9;G?PF4FB6 89SF9?PABEF<. 
3) CD<ASF<S E95S < 8DG7<I: 
CD<A<@4FP E95S, CBA<@4S E6B< A98BEF4F>< < 8BEFB<AEF64; 
CD<A<@4FP @BF<6O < 4D7G@9AFO 8DG7<I CD< 4A4?<;9 D9;G?PF4FB6 89SF9?PABEF<; 
CD<;A464FP E6Bё CD46B < CD46B 8DG7<I A4 BL<5>G; 
D4;6<64FP ECBEB5ABEFP CBA<@4FP @<D E CB;<J<< 8DG7B7B K9?B69>4. 
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� CDBJ9EE9 <;GK9A<S >GDE4 <AHBD@4F<>< G7?G5?ёAAB7B GDB6AS в 10 >?ассе 

B5GK4RM<@<ES 5G8GF 8BEF<7AGFO E?98GRM<9 CD98@9FAO9 D9;G?PF4FO: 
6?489A<9 CD98EF46?9A<S@< B DB?< <AHBD@4J<< < E6S;4AAOI E A9= CDBJ9EEB6 6 

CD<DB89, F9IA<>9 < B5M9EF69, CBASF<S@< «<AHBD@4J<S», «<AHBD@4J<BAAO= CDBJ9EE», 
«E<EF9@4», «>B@CBA9AFO E<EF9@O», «E<EF9@AO= QHH9>F», «<AHBD@4J<BAA4S E<EF9@4», 
«E<EF9@4 GCD46?9A<S»; 

6?489A<9 @9FB84@< CB<E>4 <AHBD@4J<< 6 E9F< �AF9DA9F, G@9A<9 >D<F<K9E>< 
BJ9A<64FP <AHBD@4J<R, CB?GK9AAGR <; E9F< �AF9DA9F; 

G@9A<9 I4D4>F9D<;B64FP 5B?PL<9 84AAO9, CD<6B8<FP CD<@9DO <EFBKA<>B6 <I 
CB?GK9A<S < A4CD46?9A<S <ECB?P;B64A<S, G@9A<9 >?4EE<H<J<DB64FP BEAB6AO9 ;484K< 
4A4?<;4 84AAOI (CDB7AB;<DB64A<9, >?4EE<H<>4J<S, >?4EF9D<;4J<S, 4A4?<; BF>?BA9A<=), 
CBA<@4FP CBE?98B64F9?PABEFP D9L9A<S ;484K 4A4?<;4 84AAOI: E5BD C9D6<KAOI 84AAOI, 
BK<EF>4 < BJ9A>4 >4K9EF64 84AAOI, 6O5BD </<?< CBEFDB9A<9 @B89?<, CD9B5D4;B64A<9 
84AAOI, 6<;G4?<;4J<S 84AAOI, <AF9DCD9F4J<S D9;G?PF4FB6; 

CBA<@4A<9 BEAB6AOI CD<AJ<CB6 GEFDB=EF64 < HGA>J<BA<DB64A<S EB6D9@9AAOI 
EF4J<BA4DAOI < @B5<?PAOI >B@CPRF9DB6, F9A89AJ<= D4;6<F<S >B@CPRF9DAOI 
F9IAB?B7<=; 

6?489A<9 A46O>4@< D45BFO E BC9D4J<BAAO@< E<EF9@4@<, BEAB6AO@< 6<84@< 
CDB7D4@@AB7B B59EC9K9A<S 8?S D9L9A<S GK95AOI ;484K CB 6O5D4AAB= EC9J<4?<;4J<<; 

A4?<K<9 CD98EF46?9A<= B >B@CPRF9DAOI E9FSI < <I DB?< 6 EB6D9@9AAB@ @<D9, B 
54;B6OI CD<AJ<C4I BD74A<;4J<< < HGA>J<BA<DB64A<S >B@CPRF9DAOI E9F9=, B5 B5M<I 
CD<AJ<C4I D4;D45BF>< < HGA>J<BA<DB64A<S <AF9DA9F-CD<?B:9A<=; 

CBA<@4A<9 G7DB; <AHBD@4J<BAAB= 59;BC4EABEF<, <ECB?P;B64A<9 @9FB8B6 < ED98EF6 
CDBF<6B89=EF6<S QF<@ G7DB;4@, EB5?R89A<9 @9D 59;BC4EABEF<, CD98BF6D4M4RM<I 
A9;4>BAAB9 D4ECDBEFD4A9A<9 C9DEBA4?PAOI 84AAOI, EB5?R89A<9 FD95B64A<= F9IA<>< 
59;BC4EABEF< < 7<7<9AO CD< D45BF9 E >B@CPRF9D4@< < 8DG7<@< >B@CBA9AF4@< J<HDB6B7B 
B>DG:9A<S, CBA<@4A<9 CD46B6OI BEAB6 <ECB?P;B64A<S >B@CPRF9DAOI CDB7D4@@, 54; 
84AAOI < D45BFO 6 E9F< �AF9DA9F; 

CBA<@4A<9 BEAB6AOI CD<AJ<CB6 8<E>D9F<;4J<< D4;?<KAOI 6<8B6 <AHBD@4J<<, 
G@9A<9 BCD989?SFP <AHBD@4J<BAAO= B5Nё@ F9>EFB6OI, 7D4H<K9E><I < ;6G>B6OI 84AAOI 
CD< ;484AAOI C4D4@9FD4I 8<E>D9F<;4J<<, G@9A<9 BCD989?SFP ED98ARR E>BDBEFP C9D984K< 
84AAOI, BJ9A<64FP <;@9A9A<9 6D9@9A< C9D984K< CD< <;@9A9A<< <AHBD@4J<BAAB7B B5Nё@4 
84AAOI < I4D4>F9D<EF<> >4A4?4 E6S;<; 

G@9A<9 <ECB?P;B64FP CD< D9L9A<< ;484K E6B=EF64 CB;<J<BAAB= ;4C<E< K<E9?, 
4?7BD<F@4 CBEFDB9A<S ;4C<E< K<E?4 6 CB;<J<BAAB= E<EF9@9 EK<E?9A<S E ;484AAO@ 
BEAB64A<9@ < CBEFDB9A<S K<E?4 CB EFDB>9, EB89D:4M9= ;4C<EP QFB7B K<E?4 6 CB;<J<BAAB= 
E<EF9@9 EK<E?9A<S E ;484AAO@ BEAB64A<9@, G@9A<9 6OCB?ASFP 4D<H@9F<K9E><9 BC9D4J<< 
6 CB;<J<BAAOI E<EF9@4I EK<E?9A<S; 

G@9A<9 6OCB?ASFP CD9B5D4;B64A<S ?B7<K9E><I 6OD4:9A<=, <ECB?P;GS ;4>BAO 
4?795DO ?B7<><, G@9A<9 EFDB<FP ?B7<K9E>B9 6OD4:9A<9 6 8<;NRA>F<6AB= < 
>BANRA>F<6AB= ABD@4?PAOI HBD@4I CB ;484AAB= F45?<J9 <EF<AABEF<, <EE?98B64FP 
B5?4EFP <EF<AABEF< 6OE>4;O64A<S, EB89D:4M97B C9D9@9AAO9, D9L4FP A9E?B:AO9 
?B7<K9E><9 GD46A9A<S < E<EF9@O GD46A9A<=; 

CBA<@4A<9 54;B6OI 4?7BD<F@B6 B5D45BF>< K<E?B6B= < F9>EFB6B= <AHBD@4J<< 
(;4C<EP K<E9? 6 CB;<J<BAAB= E<EF9@9 EK<E?9A<S, A4IB:89A<9 6E9I CDBEFOI K<E9? 6 
;484AAB@ 8<4C4;BA9, B5D45BF>4 @AB7BD4;DS8AOI J9?OI K<E9?, 4A4?<; E<@6B?PAOI EFDB> < 



8DG7<I), 4?7BD<F@B6 CB<E>4 < EBDF<DB6><, G@9A<9 BCD989?SFP E?B:ABEFP <;GK49@OI 6 
>GDE9 54;B6OI 4?7BD<F@B6 (EG@@<DB64A<9 Q?9@9AFB6 @4EE<64, EBDF<DB6>4 @4EE<64, 
C9D95BDAO9 4?7BD<F@O, 86B<KAO= CB<E>) < CD<6B8<FP CD<@9DO A9E>B?P><I 4?7BD<F@B6 
D4;AB= E?B:ABEF< 8?S D9L9A<S B8AB= ;484K<; 

6?489A<9 GA<69DE4?PAO@ S;O>B@ CDB7D4@@<DB64A<S 6OEB>B7B GDB6AS (Python, Java, 

C++, C#), CD98EF46?9A<S@< B 54;B6OI F<C4I 84AAOI < EFDG>FGD4I 84AAOI, G@9A<9 
<ECB?P;B64FP BEAB6AO9 GCD46?SRM<9 >BAEFDG>J<<, G@9A<9 BEGM9EF6?SFP 4A4?<; 
CD98?B:9AAB= CDB7D4@@O: BCD989?SFP D9;G?PF4FO D45BFO CDB7D4@@O CD< ;484AAOI 
<EIB8AOI 84AAOI, BCD989?SFP, CD< >4><I <EIB8AOI 84AAOI 6B;@B:AB CB?GK9A<9 
G>4;4AAOI D9;G?PF4FB6, 6OS6?SFP 84AAO9, >BFBDO9 @B7GF CD<69EF< > BL<5>9 6 D45BF9 
CDB7D4@@O, HBD@G?<DB64FP CD98?B:9A<S CB G?GKL9A<R CDB7D4@@AB7B >B84; 

G@9A<9 EB;8464FP EFDG>FGD<DB64AAO9 F9>EFB6O9 8B>G@9AFO < 89@BAEFD4J<BAAO9 
@4F9D<4?O E <ECB?P;B64A<9@ 6B;@B:ABEF9= EB6D9@9AAOI CDB7D4@@AOI ED98EF6 < 
B5?4KAOI E9D6<EB6; 

G@9A<9 <ECB?P;B64FP Q?9>FDBAAO9 F45?<JO 8?S 4A4?<;4, CD98EF46?9A<S < B5D45BF>< 
84AAOI (6>?RK4S 6OK<E?9A<9 EG@@O, ED98A97B 4D<H@9F<K9E>B7B, A4<5B?PL97B < 
A4<@9APL97B ;A4K9A<=, D9L9A<9 GD46A9A<=, 6O5BD BCF<@4?PAB7B D9L9A<S, CB85BD ?<A<< 
FD9A84, D9L9A<9 ;484K CDB7AB;<DB64A<S). 

� CDBJ9EE9 <;GK9A<S >GDE4 <AHBD@4F<>< G7?G5?ёAAB7B GDB6AS в 11 >?ассе 

B5GK4RM<@<ES 5G8GF 8BEF<7AGFO E?98GRM<9 CD98@9FAO9 D9;G?PF4FO:  
G@9A<9 EFDB<FP A9D46AB@9DAO9 >B8O, 8BCGE>4RM<9 B8AB;A4KAB9 89>B8<DB64A<9 

EBB5M9A<= (CD9H<>EAO9 >B8O), <ECB?P;B64FP CDBEF9=L<9 >B8O, >BFBDO9 CB;6B?SRF 
B5A4DG:<64FP < <ECD46?SFP BL<5>< CD< C9D984K9 84AAOI, EFDB<FP >B8, B59EC9K<64RM<= 
A4<@9APLGR 6B;@B:AGR ED98ARR 8?<AG EBB5M9A<S CD< <;69EFAB= K4EFBF9 E<@6B?B6, 
CBSEASFP CD<AJ<CO D45BFO CDBEFOI 4?7BD<F@B6 E:4F<S 84AAOI; 

G@9A<9 D9L4FP 4?7BD<F@<K9E><9 ;484K<, E6S;4AAO9 E 4A4?<;B@ 7D4HB6 (;484K< 
CBEFDB9A<S BCF<@4?PAB7B CGF< @9:8G 69DL<A4@< 7D4H4, BCD989?9A<S >B?<K9EF64 
D4;?<KAOI CGF9= @9:8G 69DL<A4@< BD<9AF<DB64AAB7B 4J<>?<K9E>B7B 7D4H4), G@9A<9 
<ECB?P;B64FP 89D96PS CD< 4A4?<;9 < CBEFDB9A<< >B8B6 < 8?S CD98EF46?9A<S 
4D<H@9F<K9E><I 6OD4:9A<=, CD< D9L9A<< ;484K CB<E>4 < EBDF<DB6><, G@9A<9 EFDB<FP 
89D96B <7DO CB ;484AAB@G 4?7BD<F@G, D4;D454FO64FP < B5BEAB6O64FP 6O<7DOLAGR 
EFD4F97<R <7DO; 

G@9A<9 D4;D454FO64FP < D94?<;B6O64FP 6 6<89 CDB7D4@@ 54;B6O9 4?7BD<F@O, G@9A<9 
<ECB?P;B64FP 6 CDB7D4@@4I 84AAO9 D4;?<KAOI F<CB6 E GKёFB@ B7D4A<K9A<= A4 8<4C4;BA 
<I 6B;@B:AOI ;A4K9A<=, CD<@9ASFP CD< D9L9A<< ;484K EFDG>FGDO 84AAOI (EC<E><, 
E?B64D<, EF9><, BK9D98<, 89D96PS), <ECB?P;B64FP 54;B6O9 BC9D4J<< EB EFDG>FGD4@< 
84AAOI, CD<@9ASFP EF4A84DFAO9 < EB5EF69AAO9 CB8CDB7D4@@O 8?S B5D45BF>< K<E?B6OI 
84AAOI < E<@6B?PAOI EFDB>, <ECB?P;B64FP CD< D4;D45BF>9 CDB7D4@@ 5<5?<BF9>< 
CB8CDB7D4@@, ;A4FP HGA>J<BA4?PAO9 6B;@B:ABEF< <AEFDG@9AF4?PAOI ED98EF6 ED98O 
D4;D45BF><, G@9A<9 <ECB?P;B64FP ED98EF64 BF?48>< CDB7D4@@ 6 ED989 CDB7D4@@<DB64A<S, 
G@9A<9 8B>G@9AF<DB64FP CDB7D4@@O; 

G@9A<9 EB;8464FP 695-EFD4A<JO; 
6?489A<9 BEAB6AO@< E6989A<S@< B 54;4I 84AAOI, <I EFDG>FGD9, ED98EF64I EB;84A<S 

< D45BFO E A<@<, G@9A<9 <ECB?P;B64FP F45?<KAO9 (D9?SJ<BAAO9) 54;O 84AAOI (EBEF46?SFP 
;4CDBEO 6 54;4I 84AAOI, 6OCB?ASFP EBDF<DB6>G < CB<E> ;4C<E9= 6 54;9 84AAOI, A4CB?ASFP 
D4;D45BF4AAGR 54;G 84AAOI) < ECD46BKAO9 E<EF9@O; 



G@9A<9 <ECB?P;B64FP >B@CPRF9DAB-@4F9@4F<K9E><9 @B89?< 8?S 4A4?<;4 B5N9>FB6 < 
CDBJ9EEB6: HBD@G?<DB64FP J9?P @B89?<DB64A<S, 6OCB?ASFP 4A4?<; D9;G?PF4FB6, 
CB?GK9AAOI 6 IB89 @B89?<DB64A<S, BJ9A<64FP EBBF69FEF6<9 @B89?< @B89?<DG9@B@G 
B5N9>FG <?< CDBJ9EEG, CD98EF46?SFP D9;G?PF4FO @B89?<DB64A<S 6 A47?S8AB@ 6<89; 

G@9A<9 BD74A<;B6O64FP ?<KAB9 <AHBD@4J<BAAB9 CDBEFD4AEF6B E <ECB?P;B64A<9@ 
D4;?<KAOI ED98EF6 J<HDB6OI F9IAB?B7<=, CBA<@4A<9 6B;@B:ABEF9= J<HDB6OI E9D6<EB6 
7BEG84DEF69AAOI GE?G7, J<HDB6OI B5D4;B64F9?PAOI E9D6<EB6; 

CBA<@4A<9 BEAB6AOI CD<AJ<CB6 D45BFO, 6B;@B:ABEF9= < B7D4A<K9A<S CD<@9A9A<S 
F9IAB?B7<= <E>GEEF69AAB7B <AF9??9>F4 6 D4;?<KAOI B5?4EFSI, A4?<K<9 CD98EF46?9A<= B 
>DG79 D9L49@OI ;484K @4L<AAB7B B5GK9A<S (D4ECB;A464A<S, >?4EE<H<>4J<< < 
CDB7AB;<DB64A<S) A4?<K<9 CD98EF46?9A<= B5 <ECB?P;B64A<< <AHBD@4J<BAAOI F9IAB?B7<= 
6 D4;?<KAOI CDBH9EE<BA4?PAOI EH9D4I. 



 &� �&�'�%�"� #��!�$"��!��  
 10 ���%%  

№ C/C  
 

!4<@9AB64A<9 D4;89?B6 < F9@ 
CDB7D4@@O  
 

�B?<K9EF6B K4EB6 1?9>FDBAAO9 
(J<HDB6O9) 
B5D4;B64F9?PAO9 
D9EGDEO  
 

�E97B  
 

�BAFDB?PAO9 
D45BFO  
 

#D4>F<K9E><9 
D45BFO  
 

$4;89? 1. &<HDB64S 7D4@BFABEFP 

1.1 
�B@CPRF9D - GA<69DE4?PAB9 GEFDB=EF6B 
B5D45BF>< 84AAOI 

 6  1   

1.2 �DB7D4@@AB9 B59EC9K9A<9  6     

1.3 �B@CPRF9DAO9 E9F<  5     

1.4 �AHBD@4J<BAA4S 59;BC4EABEFP  7    2   

�FB7B CB D4;89?G  24  
 

$4;89? 2. &9BD9F<K9E><9 BEAB6O <AHBD@4F<>< 

2.1 
�D98EF46?9A<9 <AHBD@4J<< 6 
>B@CPRF9D9 

 19    2   

2.2 �EAB6O 4?795DO ?B7<><  14    1   

2.3 �B@CPRF9DA4S 4D<H@9F<>4  7    1   

�FB7B CB D4;89?G  40  
 

$4;89? 3. �?7BD<F@O < CDB7D4@@<DB64A<9 
3.1 �6989A<9 6 CDB7D4@@<DB64A<9  16    0.5   

3.2 �ECB@B74F9?PAO9 4?7BD<F@O  8    2   

3.3 '<E?9AAO9 @9FB8O  5    3   

3.4 
�?7BD<F@O B5D45BF>< E<@6B?PAOI 
84AAOI 

 5    1   



3.5 �?7BD<F@O B5D45BF>< @4EE<6B6  10    3.5   

�FB7B CB D4;89?G  44  
 

$4;89? 4. �AHBD@4J<BAAO9 F9IAB?B7<< 

4.1 �5D45BF>4 F9>EFB6OI 8B>G@9AFB6  6    2.5   

4.2 �A4?<; 84AAOI  8  2  3   

�FB7B CB D4;89?G  14    
 

 9;9D6AB9 6D9@S  14     

��)�� ����'�!"�� '�!�� �� � �� ����  136  3   21.5  
 



 #"'$"'!"� #��!�$"��!��  
 10 ���%%  

№ 
C/
C  
 

&9@4 GDB>4  
 

�B?<K9EF6B K4EB6 �4F4 
<;GK9A<
S  
 

1?9>FDBAAO9 J<HDB6O9 
B5D4;B64F9?PAO9 D9EGDEO  
 

�E97
B  
 

�BAFDB?PAO
9 D45BFO  
 

#D4>F<K9E><
9 D45BFO  
 

1 

"D95B64A<S F9IA<>< 59;BC4EABEF< < 
7<7<9AO CD< D45BF9 E >B@CPRF9D4@< 
< 8DG7<@< >B@CBA9AF4@< J<HDB6B7B 
B>DG:9A<S 

 1     
https://resh.edu.ru/subject/lesson/306

6/ 

2 
�D<AJ<CO D45BFO >B@CPRF9DB6 < 
>B@CPRF9DAOI E<EF9@ 

 1     
https://resh.edu.ru/subject/lesson/542

5/ 

3 
�5@9A 84AAO@< E CB@BMPR L<A. 
�BAFDB??9DO 6A9LA<I GEFDB=EF6 

 1     https://youtu.be/UV-CoWVhVbI 

4 
�6FB@4F<K9E>B9 6OCB?A9A<9 
CDB7D4@@O CDBJ9EEBDB@ 

 1     https://youtu.be/k9wK2FThEsk 

5 

�C9D4F<6A4S, CBEFBSAA4S < 
8B?7B6D9@9AA4S C4@SFP. 
�BAFDB??9DO 6A9LA<I GEFDB=EF6. 
�DS@B= 8BEFGC > C4@SF< 

 1     https://youtu.be/GOGGbiDvI7Y 

6 
!B6D9@9AAO9 >B@CPRF9DAO9 
F9IAB?B7<< 

 1     https://youtu.be/_yGj4hJiRvM 

7 

�DB7D4@@AB9 B59EC9K9A<9 
>B@CPRF9DB6, >B@CPRF9DAOI E<EF9@ 
< @B5<?PAOI GEFDB=EF6 

 1     https://youtu.be/CcYc-7lQJBw 

8 
!<EF9@AB9 CDB7D4@@AB9 
B59EC9K9A<9. �C9D4J<BAAO9 E<EF9@O 

 1     https://youtu.be/CcYc-7lQJBw 

9 #F<?<FO. �D4=69DO GEFDB=EF6.  1     https://youtu.be/yb6Kkx8wpN0 



�4D4??9?PAB9 CDB7D4@@<DB64A<9 

10 
�AEF4??SJ<S < 89<AEF4??SJ<S 
CDB7D4@@AB7B B59EC9K9A<S 

 1      

11 

$4=?B6O9 E<EF9@O. �D<AJ<CO 
D4;@9M9A<S < <@9AB64A<S H4=?B6 6 
8B?7B6D9@9AAB= C4@SF<. (45?BAO 
8?S BC<E4A<S 7DGCC H4=?B6 

 1      

12 

�4>BAB84F9?PEF6B  BEE<=E>B= 
$989D4J<< 6 B5?4EF< CDB7D4@@AB7B 
B59EC9K9A<S < 84AAOI 

 1     https://youtu.be/FDC7V9xo_Ts 

13 

�D<AJ<CO CBEFDB9A<S < 4CC4D4FAO9 
>B@CBA9AFO >B@CPRF9DAOI E9F9=. 
!9F96O9 CDBFB>B?O 

 1     https://youtu.be/S5BNKqZlxUU 

14 !9FP �AF9DA9F  1     https://youtu.be/ZafDKSglmBs 

15 
 4;89?9A<9 IP-E9F< A4 CB8E9F< E 
CB@BMPR @4EB> CB8E9F9= 

 1     https://youtu.be/ofhSuqSOq6U 

16 !9F96B9 48@<A<EFD<DB64A<9  1     https://youtu.be/BN6Xtlx4uas 

17 

�<8O 89SF9?PABEF< 6 E9F< �AF9DA9F. 
!9D6<EO �AF9DA9F4. 
�BEG84DEF69AAO9 Q?9>FDBAAO9 
E9D6<EO < GE?G7< 

 1     https://youtu.be/3r-4GBhOqwI 

18 �AHBD@4J<BAA4S 59;BC4EABEFP  1     �D9;9AF4J<S 46FBD4 #�� 

19 
�D98BABEAO9 CDB7D4@@AB9 
B59EC9K9A<9 < @9FB8O 5BDP5O E A<@ 

 1     �D9;9AF4J<S 46FBD4 #�� 

20 
�D4>F<K9E>4S D45BF4 CB F9@9 
"�AF<6<DGEAO9 CDB7D4@@O" 

 1    1    

21 
�D74A<;4J<S ?<KAB7B 4DI<64 
<AHBD@4J<<.  9;9D6AB9 >BC<DB64A<9.  1     https://youtu.be/xhd4rqe1i5k 



�4DB?PA4S ;4M<F4 4DI<64 

22 (<HDB64A<9 84AAOI  1     https://youtu.be/gVSavEb8m4I 

23 
�?7BD<F@ L<HDB64A<S RSA. 
!F974AB7D4H<S 

 1      

24 
�D4>F<K9E>4S D45BF4 CB F9@9 
"(<HDB64A<9 84AAOI"  1    1    

25 

�AHBD@4J<S, 84AAO9 < ;A4A<S. 
�AHBD@4J<BAAO9 CDBJ9EEO 6 
CD<DB89, F9IA<>9 < B5M9EF69 

 1     
https://resh.edu.ru/subject/lesson/647

1/ 

26 

�9CD9DO6AO9 < 8<E>D9FAO9 
69?<K<AO < E<7A4?O. �9B5IB8<@BEFP 
8<E>D9F<;4J<< <AHBD@4J<<, 
CD98A4;A4K9AAB= 8?S ID4A9A<S, 
C9D984K< < B5D45BF>< 6 J<HDB6OI 
E<EF9@4I 

 1     https://youtu.be/yvwQYXWmvzo 

27 

�6B<KAB9 >B8<DB64A<9.  46AB@9DAO9 
< A9D46AB@9DAO9 >B8O. 
�9>B8<DB64A<9 EBB5M9A<=, 
;4C<E4AAOI E CB@BMPR 
A9D46AB@9DAOI >B8B6 

 1     https://youtu.be/J50A-9kJM_c 

28 

#E?B6<9 $4AB. �BEFDB9A<9 
B8AB;A4KAB 89>B8<DG9@OI >B8B6 E 
CB@BMPR 89D964. �D4H �?. �. 
�4D>B64 

 1     https://youtu.be/9fdkrSvgqeo 

29 

�8<A<JO <;@9D9A<S >B?<K9EF64 
<AHBD@4J<<. �?H46<FAO= CB8IB8 > 
BJ9A>9 >B?<K9EF64 <AHBD@4J<< 

 1     
https://youtu.be/hrS9IGwZDLk 

https://youtu.be/e2yGeQkF_Zs 

30 !<EF9@O EK<E?9A<S  1     https://youtu.be/A6xpXSd0-Qw 

https://youtu.be/hrS9IGwZDLk


31 
�9D96B8 K<E9? <; B8AB= E<EF9@O 
EK<E?9A<S 6 8DG7GR 

 1     https://youtu.be/DyLX8vJup7o 

32 

�6B<KA4S, 6BEP@9D<KA4S < 
L9EFA48J4F9D<KA4S E<EF9@O 
EK<E?9A<S, E6S;P @9:8G A<@< 

 1     https://youtu.be/5W-d2-iT_xM 

33 

�6B<KA4S, 6BEP@9D<KA4S < 
L9EFA48J4F9D<KA4S E<EF9@O 
EK<E?9A<S, E6S;P @9:8G A<@< 

 1      

34 

�6B<KA4S, 6BEP@9D<KA4S < 
L9EFA48J4F9D<KA4S E<EF9@O 
EK<E?9A<S, E6S;P @9:8G A<@< 

 1      

35 
�D<H@9F<K9E><9 BC9D4J<< 6 
CB;<J<BAAOI E<EF9@4I EK<E?9A<S 

 1     https://youtu.be/EUwT6zUTk0A 

36 
"DB<KA4S GD46AB69L9AA4S E<EF9@4 
EK<E?9A<S 

 1      

37 
�6B<KAB-89ESF<KA4S E<EF9@4 
EK<E?9A<S 

 1     https://youtu.be/OXNCx3q21ao 

38 �B8<DB64A<9 F9>EFB6  1     

https://youtu.be/8vaUXB-gXzs 

 

https://resh.edu.ru/subject/lesson/522

5/start/203084/ 

39  4EFDB6B9 >B8<DB64A<9 <;B5D4:9A<=  1     https://youtu.be/jSNLQ5cHmW0 

40 

�D4>F<K9E>4S D45BF4 CB F9@9 
"�<E>D9F<;4J<S 7D4H<K9E>B= 
<AHBD@4J<<" 

 1    1    

41 

&69FB6O9 @B89?<. �9>FBDAB9 
>B8<DB64A<9. $BD@4FO H4=?B6. 
"DёI@9DA4S 7D4H<>4. $D4>F4?PA4S 
7D4H<>4 

 1     
https://resh.edu.ru/subject/lesson/55

56/start/166550/ 

https://youtu.be/5W-d2-iT_xM
https://youtu.be/OXNCx3q21ao
https://youtu.be/8vaUXB-gXzs
https://resh.edu.ru/subject/lesson/5225/start/203084/
https://resh.edu.ru/subject/lesson/5225/start/203084/
https://resh.edu.ru/subject/lesson/5556/start/166550/
https://resh.edu.ru/subject/lesson/5556/start/166550/


42 

�B8<DB64A<9 ;6G>4. �J9A>4 
<AHBD@4J<BAAB7B B5Nё@4 ;6G>B6OI 
84AAOI CD< ;484AAOI K4EFBF9 
8<E>D9F<;4J<< < D4;DS8ABEF< 
>B8<DB64A<S 

 1     

https://youtu.be/S1-WXGO8UiI 

https://resh.edu.ru/subject/lesson/55

56/start/166550/ 

43 

�D4>F<K9E>4S D45BF4 CB F9@9 
"�<E>D9F<;4J<S ;6G>B6B= 

<AHBD@4J<<" 

 1    1    

44 �EAB6O 4?795DO ?B7<><  1     https://youtu.be/YLz1KOtZs8w 

45 
�B7<K9E><9 BC9D4J<<. "45?<JO 
<EF<AABEF< 

 1     
https://youtu.be/RRD1OA6-mPc 

https://www.youtube.com/watch?v=

Yhc9LVONhVs 

46 

�B7<K9E><9 6OD4:9A<S. �B7<K9E><9 
FB:89EF64. �B>4;4F9?PEF6B 
?B7<K9E><I FB:89EF6 E CB@BMPR 
F45?<J <EF<AABEF< 

 1     

https://youtu.be/8gPoVJkl78Q 

 

https://resh.edu.ru/subject/lesson/54

26/start/163620/ 

 

 

 

47 

�D4>F<K9E>4S D45BF4 CB F9@9 
«�BEFDB9A<9 < 4A4?<; F45?<J 
<EF<AABEF< 6 F45?<KAB@ CDBJ9EEBD9» 

 1    1    

48 
�B7<K9E><9 BC9D4J<< < BC9D4J<< A48 
@AB:9EF64@< 

 1     
https://youtu.be/l4unNOC-6UU 

https://www.youtube.com/watch?v=s

avUsXoC-BA 

49 
�B7<K9E><9 BC9D4J<< < BC9D4J<< A48 
@AB:9EF64@< 

 1     CD9;9AF4J<S 46FBD4 #�� 

50 

�4>BAO 4?795DO ?B7<><. 
1>6<64?9AFAO9 CD9B5D4;B64A<S 
?B7<K9E><I 6OD4:9A<= 

 1     https://youtu.be/pAKgRug2xeQ 

51 �B7<K9E><9 GD46A9A<S < E<EF9@O  1     https://youtu.be/yWFB9lAT5_E 

https://youtu.be/S1-WXGO8UiI
https://resh.edu.ru/subject/lesson/5556/start/166550/
https://resh.edu.ru/subject/lesson/5556/start/166550/
https://youtu.be/RRD1OA6-mPc
https://www.youtube.com/watch?v=Yhc9LVONhVs
https://www.youtube.com/watch?v=Yhc9LVONhVs
https://youtu.be/8gPoVJkl78Q
https://resh.edu.ru/subject/lesson/5426/start/163620/
https://resh.edu.ru/subject/lesson/5426/start/163620/
https://youtu.be/l4unNOC-6UU
https://www.youtube.com/watch?v=savUsXoC-BA
https://www.youtube.com/watch?v=savUsXoC-BA


GD46A9A<= 

52 

�B7<K9E><9 HGA>J<<. �46<E<@BEFP 
>B?<K9EF64 6B;@B:AOI ?B7<K9E><I 
HGA>J<= BF >B?<K9EF64 4D7G@9AFB6. 
�B?AO9 E<EF9@O ?B7<K9E><I 
HGA>J<= 

 1     https://youtu.be/tgIJDqXFvR4 

53 

�4ABA<K9E><9 HBD@O ?B7<K9E><I 
6OD4:9A<=. !B69DL9AAO9 
8<;NRA>F<6AO9 < >BANRA>F<6AO9 
ABD@4?PAO9 HBD@O, 4?7BD<F@O <I 
CBEFDB9A<S CB F45?<J9 <EF<AABEF< 

 1     https://youtu.be/qZxgWceRSLs 

54 
�B7<K9E><9 Q?9@9AFO 6 EBEF469 
>B@CPRF9D4 

 1     https://youtu.be/QvT9V4BKQPY 

55 
"D<779D. !G@@4FBD. �AB7BD4;DS8AO= 
EG@@4FBD 

 1      

56 

�BEFDB9A<9 EI9@ A4 ?B7<K9E><I 
Q?9@9AF4I. �4C<EP ?B7<K9E>B7B 
6OD4:9A<S CB ?B7<K9E>B= EI9@9 

 1      

57 
�<>DBEI9@O < F9IAB?B7<S <I 
CDB<;6B8EF64 

 1      

58 

�D98EF46?9A<9 J9?OI K<E9? 6 C4@SF< 
>B@CPRF9D4. �7D4A<K9AABEFP 
8<4C4;BA4 K<E9? CD< B7D4A<K9A<< 
>B?<K9EF64 D4;DS8B6. �9D9CB?A9A<9 
D4;DS8AB= E9F>< 

 1     https://youtu.be/mTNivwzHr-0 

59 

�9;;A4>B6O9 < ;A4>B6O9 84AAO9. 
�A4>B6O= 5<F. �6B<KAO= 
8BCB?A<F9?PAO= >B8 BFD<J4F9?PAOI 

 1     https://youtu.be/t1LGPnYmNUo 



K<E9? 

60 

�B5<FB6O9 ?B7<K9E><9 BC9D4J<<. 
�B7<K9E><=, 4D<H@9F<K9E><= < 
J<>?<K9E><= E86<7< 

 1     https://youtu.be/jMU_7Mhjos4 

61 
(<HDB64A<9 E CB@BMPR CB5<FB6B= 
BC9D4J<< «<E>?RK4RM99 ���» 

 1     https://youtu.be/2o8AI-AqrJI 

62 
�D98EF46?9A<9 < ID4A9A<9 6 C4@SF< 
>B@CPRF9D4 69M9EF69AAOI K<E9? 

 1     https://youtu.be/uNIJTToD4iM 

63 

�OCB?A9A<9 BC9D4J<= E 
69M9EF69AAO@< K<E?4@<, A4>BC?9A<9 
BL<5B> CD< 6OK<E?9A<SI 

 1     https://youtu.be/sOrMV_nfUz0 

64 

�D4>F<K9E>4S D45BF4 CB F9@9 
«�;GK9A<9 CBD4;DS8AB7B @4L<AAB7B 
CD98EF46?9A<S J9?OI < 
69M9EF69AAOI K<E9?» 

 1    1    

65 �A4?<; 4?7BD<F@B6  1     
https://resh.edu.ru/subject/lesson/549

2/ 

66 

1F4CO D9L9A<S ;484K A4 >B@CPRF9D9. 
�AEFDG@9AF4?PAO9 ED98EF64: 
FD4AE?SFBD, BF?48K<>, 
CDBH<?<DB6M<> 

 1     https://youtu.be/mOQBZq9WCCY 

67 

!D984 CDB7D4@@<DB64A<S. 
�B@C<?SJ<S < <AF9DCD9F4J<S 
CDB7D4@@. �<DFG4?PAO9 @4L<AO. 
�AF97D<DB64AA4S ED984 D4;D45BF>< 

 1     https://youtu.be/EggJRTzid1M 

68 �9FB8O BF?48>< CDB7D4@@  1     https://youtu.be/8YshxYHIeeI 

69 
"<CO C9D9@9AAOI 6 S;O>9 
CDB7D4@@<DB64A<S 

 1     https://youtu.be/8F-EfhsKHCI 



70 �5D45BF>4 J9?OI K<E9?  1      

71 �5D45BF>4 69M9EF69AAOI K<E9?  1      

72 !?GK4=AO9 < CE968BE?GK4=AO9 K<E?4  1      

73 �9F6?9A<S. !?B:AO9 GE?B6<S  1      

74 &<>?O E GE?B6<9@  1     https://youtu.be/Ll3AN1FXXfE 

75 

&<>?O CB C9D9@9AAB=. 
�;4<@B;4@9AS9@BEFP D4;?<KAOI 
6<8B6 J<>?B6 

 1     https://youtu.be/Ll3AN1FXXfE 

76 
�5D45BF>4 A4FGD4?PAOI K<E9? E 
<ECB?P;B64A<9@ J<>?B6 

 1     https://youtu.be/yPUA8xBEyzM 

77 

�4IB:89A<9 6E9I CDBEFOI K<E9? 6 
;484AAB@ 8<4C4;BA9 �D4>F<K9E>4S 
D45BF4 CB F9@9 « 9L9A<9 ;484K 
@9FB8B@ C9D95BD4» 

 1    0.5    

78 �A64D<4AF J<>?4  1     https://youtu.be/tsVgSwSdsa8 

79 �B>G@9AF<DB64A<9 CDB7D4@@  1     https://youtu.be/oRr_bEXJbV0 

80 
�5D45BF>4 84AAOI, ID4ASM<IES 6 
H4=?4I 

 1      

81  4;5<9A<9 ;484K< A4 CB8;484K<  1     https://youtu.be/MyL3eVQ2VjM 

82 

�ECB?P;B64A<9 EF4A84DFAB= 
5<5?<BF9>< S;O>4 
CDB7D4@@<DB64A<S. �B8>?RK9A<9 
5<5?<BF9> CB8CDB7D4@@ EFBDBAA<I 
CDB<;6B8<F9?9= 

 1     https://youtu.be/MyL3eVQ2VjM 

83 
�B8CDB7D4@@O (CDBJ98GDO < 
HGA>J<<)  1     

https://youtu.be/DJAlfolEv9A 

https://youtu.be/cWyUODRGIDY 

84 
�B8CDB7D4@@O (CDBJ98GDO < 
HGA>J<<)  1     

https://youtu.be/DJAlfolEv9A 

https://youtu.be/jvFULnNpNLg 

https://youtu.be/oRr_bEXJbV0
https://youtu.be/DJAlfolEv9A


85 
�D4>F<K9E>4S D45BF4 CB F9@9 
" 4;D45BF>4 CB8CDB7D4@@" 

 1    1    

86 

 9>GDE<S.  9>GDE<6AO9 B5N9>FO 
(HD4>F4?O).  9>GDE<6AO9 CDBJ98GDO 
< HGA>J<<. �ECB?P;B64A<9 EF9>4 8?S 
BD74A<;4J<< D9>GDE<6AOI 6O;B6B6 

 1     
https://youtu.be/rzGCxtZdMuM 

https://youtu.be/OTudUhiLNvk 

87 
�D4>F<K9E>4S D45BF4 CB F9@9 
" 9>GDE<6AO9 CB8CDB7D4@@O" 

 1    1    

88 
�B8G?PAO= CD<AJ<C CBEFDB9A<S 
CDB7D4@@ 

 1      

89 '<E?9AAO9 @9FB8O  1     �D9;9AF4J<S 46FBD4 #�� 

90 
�D4>F<K9E>4S D45BF4 CB F9@9 
«'<E?9AAB9 D9L9A<9 GD46A9A<=» 

 1    1    

91 
�ECB?P;B64A<9 8<E>D9F<;4J<< 6 
6OK<E?<F9?PAOI ;484K4I 

 1     �D9;9AF4J<S 46FBD4 #�� 

92 

�D4>F<K9E>4S D45BF4 CB F9@9 
«�D<5?<:ёAAB9 6OK<E?9A<9 8?<A 
>D<6OI < C?BM489= H<7GD» 

 1    1    

93 
�D4>F<K9E>4S D45BF4 CB F9@9 «�B<E> 
@4>E<@G@4 (@<A<@G@4) HGA>J<<» 

 1    1    

94 

�5D45BF>4 E<@6B?PAOI 84AAOI. 
�?7BD<F@O B5D45BF>< E<@6B?PAOI 
EFDB>: CB8EKёF >B?<K9EF64 CBS6?9A<= 
E<@6B?4 6 EFDB>9 

 1     https://youtu.be/YUMJxjsfNt4 

95 

�?7BD<F@O B5D45BF>< E<@6B?PAOI 
EFDB>: D4;5<9A<9 EFDB>< A4 E?B64 CB 
CDB59?PAO@ E<@6B?4@ 

 1     https://youtu.be/ITI2kJ6j8Ho 

96 �?7BD<F@O B5D45BF>< E<@6B?PAOI  1     https://youtu.be/YUMJxjsfNt4 

https://youtu.be/rzGCxtZdMuM


EFDB>: CB<E> CB8EFDB>< 6AGFD< 
84AAB= EFDB><; ;4@9A4 A4=89AAB= 
CB8EFDB>< A4 8DG7GR EFDB>G 

97 

�D4>F<K9E>4S D45BF4 CB F9@9 
"�5D45BF>4 EFDB> E <ECB?P;B64A<9@ 
HGA>J<= EF4A84DFAB= 5<5?<BF9>< 
S;O>4 CDB7D4@@<DB64A<S" 

 1    1   https://youtu.be/ITI2kJ6j8Ho 

98 �9A9D4J<S E?B6 6 ;484AAB@ 4?H46<F9  1      

99 

�4EE<6O < CBE?98B64F9?PABEF< 
K<E9?. �D4>F<K9E>4S D45BF4 CB F9@9 
"�4CB?A9A<9 @4EE<64" 

 1    0.5   https://youtu.be/CEQZYZMPJSU 

100 
�5B5MёAAO9 I4D4>F9D<EF<>< 
@4EE<64 

 1     https://youtu.be/QV26UxLUIG0 

101 

�<A9=AO= CB<E> ;484AAB7B ;A4K9A<S 
6 @4EE<69. �D4>F<K9E>4S D45BF4 CB 
F9@9 "�<A9=AO= CB<E> ;484AAB7B 
;A4K9A<S 6 @4EE<69" 

 1    0.5   https://youtu.be/Rucr57MSGmQ 

102 

�D4>F<K9E>4S D45BF4 CB F9@9 "�B<E> 
@<A<@4?PAB7B (@4>E<@4?PAB7B) 
Q?9@9AF4 6 K<E?B6B@ @4EE<69" 

 1    1   https://youtu.be/9LeuowZ046Q 

103 

!BDF<DB6>4 B8AB@9DAB7B @4EE<64. 
�DBEFO9 @9FB8O EBDF<DB6><. 
�D4>F<K9E>4S D45BF4 CB F9@9 
"�DBEFO9 @9FB8O EBDF<DB6>< 
@4EE<64" 

 1    0.5   https://youtu.be/WBaL7ANQbzQ 

104 

!BDF<DB6>4 E?<SA<9@. �OEFD4S 
EBDF<DB6>4 @4EE<64 (4?7BD<F@ 
QuickSort). �D4>F<K9E>4S D45BF4 CB 

 1    0.5   https://youtu.be/eI1ZuXVOmng 



F9@9 "�OEFD4S EBDF<DB6>4 @4EE<64" 

105 

�6B<KAO= CB<E> 6 BFEBDF<DB64AAB@ 
@4EE<69. �D4>F<K9E>4S D45BF4 CB 
F9@9 "�6B<KAO= CB<E>" 

 1    0.5   https://youtu.be/1OGPUi6oM7I 

106 �6G@9DAO9 @4EE<6O (@4FD<JO)  1      

107 �?7BD<F@O B5D45BF>< @4FD<J  1      

108  9L9A<9 ;484K 4A4?<;4 84AAOI  1      

109 !D98EF64 F9>EFB6B7B CDBJ9EEBD4  1     
https://resh.edu.ru/subject/lesson/

5422/ 

110 �B@CPRF9DA4S 6ёDEF>4 F9>EF4  1      

111 

�D4>F<K9E>4S D45BF4 CB F9@9 
"�ёDEF>4 8B>G@9AFB6 E 
@4F9@4F<K9E><@< HBD@G?4@<" 

 1    1    

112 �AEFDG@9AFO D9J9A;<DB64A<S  1      

113 
�D4>F<K9E>4S D45BF4 CB F9@9 
"�AB7BEFD4A<KAO9 8B>G@9AFO" 

 1    1    

114 

�5?4KAO9 E9D6<EO. �B??9>F<6A4S 
D45BF4 E 8B>G@9AF4@<. �D4>F<K9E>4S 
D45BF4 CB F9@9 "�B??9>F<6A4S D45BF4 
E 8B>G@9AF4@<" 

 1    0.5    

115 �A4?<; 84AAOI. �B?PL<9 84AAO9  1      

116 �4L<AAB9 B5GK9A<9  1      

117 
�A4?<; 84AAOI E CB@BMPR 
Q?9>FDBAAOI F45?<J 

 1      

118 

�D4>F<K9E>4S D45BF4 CB F9@9 
"�A4?<; 84AAOI E CB@BMPR 
Q?9>FDBAAOI F45?<J" 

 1    1    



119 

�BEFDB9A<9 7D4H<>B6 HGA>J<=. 
�D4>F<K9E>4S D45BF4 CB F9@9 
"�47?S8AB9 CD98EF46?9A<9 
D9;G?PF4FB6 EF4F<EF<K9E>B= 
B5D45BF>< 84AAOI 6 6<89 8<47D4@@ 
ED98EF64@< D984>FBD4 Q?9>FDBAAOI 
F45?<J" 

 1    0.5    

120 

�<A<< FD9A84. �D4>F<K9E>4S D45BF4 
CB F9@9 "�B85BD ?<A<< FD9A84, 
CDB7AB;<DB64A<9" 

 1    0.5    

121 

�B85BD C4D4@9FD4. �D4>F<K9E>4S 
D45BF4 CB F9@9 "'<E?9AAB9 D9L9A<9 
GD46A9A<= E CB@BMPR CB85BD4 
C4D4@9FD4" 

 1    0.5    

122 

�CF<@<;4J<S >4> CB<E> A4<?GKL97B 
D9L9A<S 6 ;484AAOI GE?B6<SI. 
�D4>F<K9E>4S D45BF4 CB F9@9 
" 9L9A<9 ;484K BCF<@<;4J<< E 
CB@BMPR Q?9>FDBAAOI F45?<J" 

 1    0.5    

123 

 9;9D6AB9 6D9@S. �IB8AB= 
@BA<FBD<A7 B5D4;B64F9?PAOI 
8BEF<9A<= GK4M<IES 

 1  1    

124 
 9;9D6AB9 6D9@S. �DB@9:GFBKA4S 
4FF9EF4J<S 

2  1    

125 
 9;9D6AB9 6D9@S. �FB7B64S 
>BAFDB?PA4S D45BF4 

 1  1    

126  9;9D6AB9 6D9@S  1      

127  9;9D6AB9 6D9@S  1      



128  9;9D6AB9 6D9@S  1      

129  9;9D6AB9 6D9@S  1      

130  9;9D6AB9 6D9@S  1      

131  9;9D6AB9 6D9@S  1      

132  9;9D6AB9 6D9@S  1      

133  9;9D6AB9 6D9@S  1      

134  9;9D6AB9 6D9@S  1      

135  9;9D6AB9 6D9@S  1      

��)�� ����'�!"�� '�!�� �� 
� �� ���� 

 136  3   21.5  
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�.�._ 

1. �AHBD@4F<>4. 10 >?4EE: GK95A<> 6 2 K./ �B?S>B6 �.2., �D9@<A �.�. 4 �.: 
�����. �45BD4FBD<S ;A4A<=; 
2. �AHBD@4F<>4. 11 >?4EE: GK95A<> 6 2 K. / �B?S>B6 �.2., �D9@<A �.�. 3 �.: 
�����. �45BD4FBD<S ;A4A<=; 
3. 1?9>FDBAAO9 B5D4;B64F9?PAO9 D9EGDEO A4 E4=F9 CB889D:>< GK95A<>4 
http://kpolyakov.spb.ru/school/osnbook.htm.  

4. &<HDB6O9 B5D4;B64F9?PAO9 D9EGDEO (&� ) CB <AHBD@4F<>9 <; �8<AB= >B??9>J<< 
&�  (school-collection.edu.ru) < <; >B??9>J<< A4 E4=F9 $&��  (http://fcior.edu.ru). 

5. �4F9D<4?O E9F96B= 46FBDE>B= @4EF9DE>B= �B?S>B64 �.2., �D9@<A4 �.�. A4 
@9FB8<K9E>B@ CBDF4?9 <;84F9?PEF64 (http://metodist.lbz.ru/authors/informatika) 
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1. https://kpolyakov.spb.ru/school/probook.htm 

2. https://kompege.ru/ 

3. https://resh.edu.ru/ 

4. https://workprogram.edsoo.ru/work-programs/1447004?sharedToken=balksnbfQl 

https://kpolyakov.spb.ru/school/probook.htm
https://kompege.ru/
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