


К><?;9:B >F9=>G=OE <4B9@84;>6 ?> 88AF8?;8=9 
«ОA=>6O 8A:CAAB69==>7> 8=B9;;9:B4» 

 

З484=8я 74:@OB>7> B8?4 
 

З484=8я 74:@OB>7> B8?4 =4 6O5>@ ?@468;P=>7> >B69B4 
 

1. ВO59D<F9 B8<A CD46<?PAO= BF69F 

�4CD46?9A<9 <EE?98B64A<= < D4;D45BFB> 6 B5?4EF< <AF9??9>FG4?PAOI E<EF9@, 
EF46SM99 J9?PR D4;D45BF>G @B89?9=, @9FB8B6 < E<EF9@ 8?S CB?GK9A<S, 
EFDG>FGD<DB64A<S < HBD@4?<;4J<< ;A4A<= EC9J<4?<EFB6 E J9?PR CDB9>F<DB64A<S 54; 
;A4A<=: 
�) �DB7D4@@A4S <A:9A9D<S 

�) КB@CPRF9DAB9 CB;A4A<9 

�) �A:9A9D<S ;A4A<= 

�) КB7A<F<6AO= CDBJ9EE 

�D46<?PAO= BF69F: � 

КB@C9F9AJ<< (<A8<>4FBDO): �К-3 (�К-3.1) 

 

2. ВO59D<F9 B8<A CD46<?PAO= BF69F  
'E?B6AB9 A9HBD@4?PAB9 BC<E4A<9 BEAB6AOI CBASF<= < 6;4<@BE6S;9= @9:8G 
CBASF<S@< CD98@9FAB= B5?4EF<, 6OS6?9AAOI <; E<EF9@O ;A4A<= Q>EC9DF4, 6 6<89 

7D4H4, 8<47D4@@O, F45?<JO <?< F9>EF4 6 F9D@<A4I <A:9A9D<< ;A4A<= A4;O649FES: 
�) ER-8<47D4@@4 

�) �B?9 ;A4A<= 

�) �<47D4@@4 EGMABEF9= 

�D46<?PAO= BF69F: � 

КB@C9F9AJ<< (<A8<>4FBDO): �К-3 (�К-3.1) 

 

3. ВO59D<F9 B8<A CD46<?PAO= BF69F 

�D< @4L<AAB@ B5GK9A<< E CB@BMPR 4?7BD<F@B6 6OS6?SRFES ;4>BAB@9DABEF< 6 
84AAOI. �4 BEAB69 QF<I ;4>BAB@9DABEF9= EB;84ёFES @B89?P 84AAOI 8?S 
CDB7AB;<DB64A<S. �DB7AB;<DB64A<9 3 QFB & 

�) �D98E>4;4A<9 CBE?98EF6<= A9>BFBDOI EB5OF<= <?< S6?9A<= A4 BEAB64A<< 
<@9RM<IES 84AAOI 

�) �A4?<; BF>?BA9A<S A9>BFBDOI EB5OF<= <?< S6?9A<= 

�) (BD@<DB64A<9 B:<849@OI <;@9A9A<= 84AAOI 

�) �DBJ9EE EBBFA9E9A<S B5N9>F4 E A9>BFBDO@ <;69EFAO@ >?4EEB@ B5N9>FB6 

�D46<?PAO= BF69F: � 

КB@C9F9AJ<< (<A8<>4FBDO): �К-3 (�К-3.1) 

 

4. ВO59D<F9 B8<A CD46<?PAO= BF69F 

�4L<AAB9 B5GK9A<9 4 QFB EB6B>GCABEFP @9FB8B6 <E>GEEF69AAB7B <AF9??9>F4, E 
CB@BMPR >BFBDOI @B:AB EB;8464FP E4@BB5GK4RM<9ES >B@CPRF9DAO9 E<EF9@O. � 
@4L<AAB@ B5GK9A<< 84AAO9 89?SFES A4: 
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�) �5GK4RMGR < B5GK49@GR 6O5BD>G 

�) �B?PLGR < @4?GR 

�) �EAB6AGR < A9BEAB6AGR 

�) �5GK4RMGR < F9EFB6GR 6O5BD>G 

�D46<?PAO= BF69F: � 

КB@C9F9AJ<< (<A8<>4FBDO): �К-3 (�К-3.1) 

 

5. ВO59D<F9 B8<A CD46<?PAO= BF69F 

Python 4 QFB @BMAO= S;O> CDB7D4@@<DB64A<S, >BFBDO= L<DB>B <ECB?P;G9FES 6 
D4;?<KAOI B5?4EFSI, BF 695-D4;D45BF>< 8B A4GKAOI <EE?98B64A<=. �8AB= <; CD<K<A 
97B CBCG?SDABEF< S6?S9FES B7DB@AB9 >B?<K9EF6B 5<5?<BF9>, >BFBDO9 GCDBM4RF 
D9L9A<9 D4;?<KAOI ;484K. Numpy – QFB Python-5<5?<BF9>4 8?S 4A4?<;4 84AAOI. 
�) �9DAB 

�) �969DAB 

�D46<?PAO= BF69F: � 

КB@C9F9AJ<< (<A8<>4FBDO): �К-3 (�К-3.1) 

 
З484=8я 74:@OB>7> B8?4 =4 CAB4=>6;9=89 A>>B69BAB68я 

 

1. �DBG<F4=F9 F9>EF < GEF4AB6<F9 EBBF69FEF6<9 @9:8G A4;64A<9@ F9D@<A4 < 97B 
BCD989?9A<9@.  

&9D@<A �CD989?9A<9 

1) �E>GEEF69AAO= <AF9??9>F 
(��) 

�)  E<EF9@O, >BFBDO9 <ECB?P;GRF @9FB8O 
< 4?7BD<F@O 8?S B5GK9A<S 
>B@CPRF9DB6 6OCB?ASFP ;484K< 59; 
S6AB7B CDB7D4@@<DB64A<S 

2) �4L<AAB9 B5GK9A<9 �)  F9IAB?B7<S, <@<F<DGRM4S D45BFG 
A9D6AB= E<EF9@O K9?B69>4 < 
<ECB?P;GRM4S A9=DBAO 8?S B5D45BF>< 
<AHBD@4J<< 

3) �9=DBAAO9 E9F< �)  E<EF9@O, BEAB64AAO9 A4 ;A4A<SI < 
BCOF9 Q>EC9DFB6 6 BCD989?9AAB= 
B5?4EF<, <ECB?P;G9@O9 8?S CD<ASF<S 
D9L9A<= < D9L9A<S E?B:AOI ;484K 

4) Э>EC9DFAO9 E<EF9@O �)  B5?4EFP A4G><, >BFBD4S <;GK49F 
EB;84A<9 < D4;D45BF>G >B@CPRF9DAOI 
E<EF9@, ECBEB5AOI 6OCB?ASFP ;484K<, 
FD95GRM<9 <AF9??9>FG4?PAOI 
ECBEB5ABEF9= 

�D46<?PAO= BF69F: 1-�, 2-�, 3-�, 4-� 

КB@C9F9AJ<< (<A8<>4FBDO): �К-3 (�К-3.1) 

 

2. �DBG<F4=F9 F9>EF < GEF4AB6<F9 EBBF69FEF6<9 @9:8G BCD989?9A<9@ < 
EBBF69FEF6GRI<@ F9D@<AB@.  
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�CD989?9A<9 &9D@<A 

1) �4AAO9, D4EE@4FD<649@O9 6 
>4>B@-?<5B >BAF9>EF9, <; 
>BFBDB7B CB?P;B64F9?P @B:9F 
EBEF46<FP EB5EF69AAB9 @A9A<9  

�)  84AAO9 

2) �4>BAB@9DABEF< CDB5?9@AB= 
B5?4EF<, CB?GK9AAO9 6 
D9;G?PF4F9 CD4>F<K9E>B= 
89SF9?PABEF< < 
CDBH9EE<BA4?PAB7B BCOF4, 
CB;6B?SRM<9 EC9J<4?<EF4@ 
EF46<FP < D9L4FP ;484K< 6 QFB= 
B5?4EF<  

�)  <AHBD@4J<S 

3) (4>FO, I4D4>F9D<;GRM<9 
B5N9>FO, CDBJ9EEO < S6?9A<S 
CD98@9FAB= B5?4EF< 

�)  ;A4A<S 

�D46<?PAO= BF69F: 1-�, 2-�, 3-� 

КB@C9F9AJ<< (<A8<>4FBDO): �К-3 (�К-3.1) 

 

3. �DBG<F4=F9 F9>EF < GEF4AB6<F9 EBBF69FEF6<9 @9:8G BCD989?9A<9@ < 
EBBF69FEF6GRI<@ F9D@<AB@.  

�CD989?9A<9 &9D@<A 

1) �B89?P, D94?<;GRM4S < 
B5N9>FO, < CD46<?4 E CB@BMPR 
CD98<>4FB6 C9D6B7B CBDS8>4, 
S6?SRM4SES EFDB7B 
HBD@4?<;B64AAB= @B89?PR E 
GA<69DE4?PAO@ 898G>F<6AO@ < 
@BABFBAAO@ @9FB8B@ 
?B7<K9E>B7B 6O6B84 «BF J9?< > 
84AAO@», 3 QFB: 

�)  E9@4AF<K9E>4S E9FP  

2) �B89?P, CB;6B?SRM4S 
BEGM9EF6?SFP Q6D<EF<K9E><9 
@9FB8O 6O6B84 A4 CD46<?4I, 
>BFBD4S @B:9F B5D454FO64FP 
A9BCD989?9AABEF< 6 6<89 
GE?B6AOI 69DBSFABEF9=, 4 F4>:9 
6OCB?ASFP @BABFBAAO= <?< 
A9@BABFBAAO= 6O6B8, 3 QFB: 

�)  CDB8G>J<BAA4S @B89?P  

3) �B89?P, CB;6B?SRM4S 
CD98EF46<FP ;A4A<S 6 6<89 
BD<9AF<DB64AAB7B 7D4H4, 
69DL<AO >BFBDB7B 3 CBASF<S, 4 
8G7< 3 BFABL9A<S @9:8G A<@<, 
3 QFB: 

�)  ?B7<K9E>4S @B89?P 
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�D46<?PAO= BF69F: 1-�, 2-�, 3-� 

КB@C9F9AJ<< (<A8<>4FBDO): �К-3 (�К-3.1) 

 

4. �DBG<F4=F9 F9>EF < GEF4AB6<F9 EBBF69FEF6<9 @9:8G F9D@<AB@, <; B5?4EF< 
A9=DBAAOI E9F9= < 97B BCD989?9A<9@. 

1) (GA>J<S 4>F<64J<< 

 

�) �9FB8 B5GK9A<S A9=DBAAB= E9F<, 
>BFBDO= <ECB?P;G9F 7D48<9AF 
HGA>J<< CBF9DP 8?S B5AB6?9A<S 
69EB6 

2) �5D4FAB9 D4ECDBEFD4A9A<9 BL<5>< 

�) %?B= A9=DBAB6, >BFBDO= 
A4IB8<FES @9:8G 6IB8AO@ < 
6OIB8AO@ E?BS@< < 6OCB?AS9F 
6OK<E?9A<S 

3) �D48<9AFAO= ECGE> 

�) (GA>J<S, >BFBD4S BCD989?S9F 
6OIB8AB= E<7A4? A9=DBA4 A4 
BEAB69 6;69L9AAB= EG@@O 
6IB8AOI E<7A4?B6 

4) %>DOFO= E?B= 

�) �B?AO= CDBIB8 K9D9; 6E9 
B5GK4RM<9 CD<@9DO 6 B5GK4RM9= 
6O5BD>9 

5) ЭCBI4 

�) �9FB8, <ECB?P;G9@O= 8?S 
>BDD9>F<DB6>< 69EB6 A9=DBAAB= 
E9F< A4 BEAB69 D4;A<JO @9:8G 
B:<849@O@< < H4>F<K9E><@< 
6OIB8AO@< ;A4K9A<S@< 

�D46<?PAO= BF69F: 1-�, 2-�, 3-�, 4-�, 5-� 

КB@C9F9AJ<< (<A8<>4FBDO): �К-3 (�К-3.1) 

 

З484=8я 74:@OB>7> B8?4 =4 CAB4=>6;9=89 ?@468;P=>9 ?>A;98>64B9;P=>AB8 
 

1.  4EEF46PF9 CB CBDS8>G QF4CO D4;D45BF>< Q>EC9DFAOI E<EF9@.  
�) (BD@4?<;4J<S 

�) �89AF<H<>4J<S 

�) &9EF<DB64A<9 

�) КBAJ9CFG4?<;4J<S 

�) �COFA4S Q>EC?G4F4J<S 

�) �OCB?A9A<9 

�D46<?PAO= BF69F: �, �, �, �, �, � 

КB@C9F9AJ<< (<A8<>4FBDO): �К-3 (�К-3.1) 

 

2.  4EEF46PF9 6 CD46<?PAB= CBE?98B64F9?PABEF< CBS6?9A<9 A4CD46?9A<= 6 
<EE?98B64A<SI 6 EH9D9 <E>GEEF69AAB7B <AF9??9>F4. 
�) %<@6B?<K9E>4S ?B7<>4 

�) Э>EC9DFAO9 E<EF9@O 

�) �AF97D4?PAO9 DB5BFO 
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�) �B>4;4F9?PEF6B F9BD9@ 

�D46<?PAO= BF69F: �, �, �, � 

КB@C9F9AJ<< (<A8<>4FBDO): �К-3 (�К-3.1) 

 

З484=8я >B:@OB>7> B8?4 
 

З484=8я >B:@OB>7> B8?4 =4 8>?>;=9=89 
 

1. З4CB?A<F9 CDBCGI9AAB9 E?B6B (E?B6BEBG9F4A<9): 
К4> A4;O649FES F9EF EGFP, >BFBDB7B ;4>?RK49FES 6 FB@ «�E?< @4L<A4 E@B:9F G598<FP 
K9?B69>4, KFB FBF B5M49FES E :<6O@ EB59E98A<>B@, ;A4K<F @4L<A4 @OE?<F». &9EF 
____________. 

�D46<?PAO= BF69F: &PRD<A74 
КB@C9F9AJ<< (<A8<>4FBDO): �К-3 (�К-3.1) 

 

2. З4CB?A<F9 CDBCGI9AAB9 E?B6B (E?B6BEBG9F4A<9): 
';9? 6 A9=DBAAB= E9F<, >BFBDO= CD<A<@49F 6IB8AO9 84AAO9, B5D454FO649F <I < 
C9D9849F 6OIB8AO9 84AAO9 8DG7<@ A4;O649FES _________. 
�D46<?PAO= BF69F: A9=DBA 

КB@C9F9AJ<< (<A8<>4FBDO): �К-3 (�К-3.1) 

 

3. З4CB?A<F9 CDBCGI9AAB9 E?B6B (E?B6BEBG9F4A<9): 
%CBEB5 @4L<AAB7B B5GK9A<S, 6 >BFBDB@ E<EF9@4, F4>:9 <@9AG9@4S >4> _________, 
6OD454FO649F 4?7BD<F@ D9L9A<S ;484K< @9FB8B@ CDB5 < BL<5B>.  
�D46<?PAO= BF69F: 479AF 
КB@C9F9AJ<< (<A8<>4FBDO): �К-3 (�К-3.1) 

 

4. З4CB?A<F9 CDBCGI9AAB9 E?B6B (E?B6BEBG9F4A<9): 
К4>B= <; EF4A84DFAOI F<CB6 ;4>BAB@9DABEF9=, >BFBDO9 CB;6B?SRF 6OS6?SFP @9FB8O 
<AF9??9>FG4?PAB7B 4A4?<;4 84AAOI, BF?<K49FES BF >?4EE<H<>4J<< F9@, KFB 7DGCCO, > 
>BFBDO@ @B:9F BFABE<FPES B5N9>F, ;4D4A99 A9 ;484AO? 

�D46<?PAO= BF69F: >?4EF9D<;4J<S 

КB@C9F9AJ<< (<A8<>4FBDO): �К-3 (�К-3.1) 

 

З484=8я >B:@OB>7> B8?4 A :@4B:8< A6>5>8=O< >B69B>< 
 

1. �F69FPF9 A4 6BCDBE:  
К4>4S @B89?P CD98EF46?9A<S ;A4A<= CD<6989A4 A4 D<EGA>9. 
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�D46<?PAO= BF69F: E9@4AF<K9E>4S E9FP 

КB@C9F9AJ<< (<A8<>4FBDO): �К-3 (�К-3.1) 

 

2. �F69FPF9 A4 6BCDBE: 
К4>4S @B89?P CD98EF46?9A<S ;A4A<= CD<6989A4 A4 D<EGA>9 ________________. 

 

 
 

�D46<?PAO= BF69F: HD9=@B64S E9FP/HD9=@ 

КB@C9F9AJ<< (<A8<>4FBDO): �К-3 (�К-3.1) 

 

3. �F69FPF9 A4 6BCDBE: 
�4CD46?9A<9 @4L<AAB7B B5GK9A<S, B5N98<ASRM99 4?7BD<F@O < @9FB8O CBEFDB9A<S 
@B89?9= A4 BEAB69 @AB:9EF64 CD<@9DB6, EB89D:4M<I C4DO «<;69EFAO= 6IB8 4 

<;69EFAO= 6OIB8», CD<6989AAB9 A4 D<EGA>9. ____________ 
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�D46<?PAO= BF69F: B5GK9A<9 E GK<F9?9@ 

КB@C9F9AJ<< (<A8<>4FBDO): �К-3 (�К-3.1) 

 

4. �F69FPF9 A4 6BCDBE: 
�4CD46?9A<9 @4L<AAB7B B5GK9A<S, CD< >BFBDB@ <ECOFG9@4S E<EF9@4 ECBAF4AAB 
B5GK49FES < B5A4DG:<649F 6AGFD9AARR EFDG>FGDG A9D4;@9K9AAOI 84AAOI, 
CD<6989AAB9 A4 D<EGA>9. ____________. 

 
�D46<?PAO= BF69F: B5GK9A<9 59; GK<F9?S 

КB@C9F9AJ<< (<A8<>4FBDO): �К-3 (�К-3.1) 

 

 

З484=8я >B:@OB>7> B8?4 A @4769@=CBO< >B69B>< 
 

1. �BG<F4=F9 6BCDBE. �DB8G@4=F9 ?B7<>G < CB?ABFG BF69F4. З4C<H<F9 BF69F, 
<ECB?P;GS G9F><9 >B@C4>FAO9 HBD@G?<DB6><. 
�D4>F<K9E>B9 ;484A<9. �?S CBEFDB9A<S <AHBD@4J<BAAB= @B89?< < BFB5D4:9A<S 
;A4A<= 6 CD98@9FAB= B5?4EF< <ECB?P;GRFES E9@4AF<K9E><9 E9F<. %9@4AF<K9E>4S E9FP 
EB89D:<F B5N9>FO 4 G;?O < E6S;< 4 BFABL9A<S @9:8G A<@<. &4>4S E9F964S 
EFDG>FGD4 S6?S9FES CBASFAB= < A47?S8AB=, KFB GCDBM49F CBA<@4A<9 < <AF9DCD9F4J<R 
;A4A<=. �O89?<FP B5N9>FO < GEF4AB6<FP E6S;< @9:8G A<@< 8?S CBEFDB9A<S 
E9@4AF<K9E>B= E9F< 6 G>4;4AAB= CD98@9FAB= B5?4EF<. �EAB6AO9 F<CO E6S;9= 6 
E9@4AF<K9E><I E9FSI: <9D4DI<S @9:8G >?4EE4@<, S6?S9FES A4E?98A<>B@ (a-kind-of, 

AKO), S6?S9FES Q>;9@C?SDB@ (is-a, A4CD<@9D), S6?S9FES K4EFPR «K4EFP 4 J9?B9» 
(<@99F K4EFPR); QFB (are, 9EFP) @B:AB <ECB?P;B64FP 6@9EFB AKO CD< BFABL9A<SI 
CB8D4;G@964RM<I D469AEF6B, 4FD<5GF<6AO9 E6S;< (<@9FP E6B=EF6B, <@9FP ;A4K9A<9 < 
F. C.); HGA>J<BA4?PAO9 E6S;< (BCD989?S9@O9 B5OKAB 7?47B?4@< «CDB<;6B8<F», 
«6?<S9F» < F. C.); >4K9EF69AAO9 E6S;< (5B?PL9, @9APL9, D46AB < F. 8.); 
CDBEFD4AEF69AAO9 E6S;< (84?9>B BF, 5?<;>B BF, ;4, CB8, A48 < F. C.); 6D9@9AAO9 E6S;< 
(D4APL9, CB;:9, 6 F9K9A<9 < F. 8.); ?B7<K9E><9 E6S;< (<, <?<, A9). 
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%FG89AF �64AB6 GK<FPES 6 GA<69DE<F9F9, >BFBDO= S6?S9FES 6OEL<@ GK95AO@ 
;46989A<9@. � EBEF46 GA<69DE<F9F4 6IB8SF <AEF<FGFO. � EBEF46 <AEF<FGF4 6IB8SF 
>4H98DO. �64AB6 GK<FES A4 >4H98D9 K < <;GK49F «�EAB6O <E>GEEF69AAB7B 
<AF9??9>F4» - GK95AGR 8<EJ<C?<AG. �B A9= BA E849F Q>;4@9AO, >BFBDO= CD<A<@49F 
CDBH9EEBD. �DBH9EEBD D45BF49F 6 GA<69DE<F9F9. 
�D<69EF< D4EL<D9AAB9 D9L9A<9.  
�D9@S 6OCB?A9A<S 3 25 @<A. 
�:<849@O= D9;G?PF4F:  

%FG89AF 3 GK<FES3'A<69DE<F9F 

'A<69DE<F9F 3 QFB 3 �'� 

'A<69DE<F9F 3 <@99F K4EFPR 3 �AEF<FGF 

�AEF<FGF 3 <@99F K4EFPR 3 К4H98D4 

К4H98D4 3 A4CD<@9D 3 К4H98D4 К 

%FG89AF 3 A4CD<@9D3�64AB6 

�64AB6 3 <;GK49F 3 �EAB6O <E>GEEF69AAB7B <AF9??9>F4 

�EAB6O <E>GEEF69AAB7B <AF9??9>F4 3 QFB 3 'K95A4S 8<EJ<C?<A4 

�EAB6O <E>GEEF69AAB7B <AF9??9>F4 3 <@99F E6B=EF6B 3 Э>;4@9A 

%FG89AF 3 E849F 3 �EAB6O <E>GEEF69AAB7B <AF9??9>F4 

%FG89AF 3 A4CD<@9D- �64AB6 

�DBH9EEBD 3 D45BF49F 3 'A<69DE<F9F 

�DBH9EEBD 3CD<A<@49F 3 Э>;4@9A 

Студе=т

�64=о6

=4пD8<еD

87уч4ет

ОE=о6O 
8EкуEEт6е==о7о 

8=теллект4

Уче5=4O 
д8Eц8пл8=4

Qто

К4федD4

уч8тPO

�=Eт8тут
8<еет ч4EтPN

У=86еDE8тетуч8тEO

ВУ�
Qто

8<еет ч4EтPN

Эк74<е=

Eд4ет

ПDофеEEоDпD8=8<4ет

К4федD4 К

=4пD8<еD

8<еет E6о9Eт6о

D45от4ет
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КD<F9D<< BJ9A<64A<S: A4?<K<9 6 BF69F9 IBFS 6 <; 11 B5N9>FB6 (G;?B6) < E6S;< @9:8G 
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