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0??0@0B>< 8 B.?.) 

2 "B25B ?@54AB02;5= =0 =5C4>2;5B2>@8B5;L=>< C@>2=5 8;8 =5 
?@54AB02;5= (ABC45=B =5 3>B>2, =5 2K?>;=8; 7040=85 8 B.?.) 

 

�>=B@>;L=0O @01>B0 (?> 20@80=B0<) 
 

1. #>AB@>8BL A5<0=B8G5A:CN A5BL ?@54AB02;5=8O 7=0=89 2 7040==>9 ?@54<5B=>9 
>1;0AB8. #@54AB028BL AE5<C ?@>4C:F88 ?@54<5B=>9 >1;0AB8 (A>3;0A=> ?@>D8;N 
?>43>B>2:8). #@54<5B=CN >1;0ABL <>6=> A>3;0A>20BL A ?@5?>4020B5;5<. 

 
2. �K1@0BL 8 A:0G0BL D09; A 40==K<8*.  

� =0G0;5 2K2>40 :>40, DC=:F859 print() C:070BL (�" 8 3@C??C ABC45=B0. #>4:;NG8B5 
181;8>B5:8 numpy 8 pandas, matplotlib. #@54>AB028BL >BG5B A :>4>< 8 A:@8=0<8 
2K?>;=5=8O:  

• �K2>4 40==KE 87 D09;0 2> D@59<. 

• #>AB@>8BL 38AB>3@0<<K 40==KE 
• #>AB@>8BL <0B@8FC :>MDD8F85=B>2 :>@@5;OF88 

#@54>AB028BL D09; :>40 A @0AH8@5=85< .py 8;8 ipynb, 0 B0:65 D09; A 40==K<8 .csv 
 

3. �040=85 2K?>;=OBL 2 @0=55 2K1@0==>9 ?@54<5B=>9 >1;0AB8, 
A>>B25BAB2CNI59 =0?@02;5=8N ?>43>B>2:8 (?@>D8;N ?>43>B>2:8) ABC45=B0. 

• �K1@0BL 8 A:0G0BL D09; A 40==K<8*.  
• #>4:;NG8BL =5>1E>48<K5 181;8>B5:8. 
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• #>AB@>9B5 <>45;L >4=><5@=>9 ;8=59=>9 @53@5AA88. 
� =0G0;5 2K2>40 :>40, DC=:F859 print() C:070BL (�" 8 3@C??C ABC45=B0. #@54>AB028BL 

D09; :>40 A @0AH8@5=85< .py 8;8 ipynb. 

 

4. �040=85 2K?>;=OBL 2 @0=55 2K1@0==>9 ?@54<5B=>9 >1;0AB8, 
A>>B25BAB2CNI59 =0?@02;5=8N ?>43>B>2:8 (A>3;0A=> ?@>D8;N ?>43>B>2:8) ABC45=B0. 

• �K1@0BL 8 A:0G0BL D09; A 40==K<8  
• #>4:;NG8BL =5>1E>48<K5 181;8>B5:8. 
• #>AB@>9B5 <>45;L <=>3><5@=>9 @53@5AA88. 

� =0G0;5 2K2>40 :>40, DC=:F859 print() C:070BL (�" 8 3@C??C ABC45=B0. #@54>AB028BL 
D09; :>40 A @0AH8@5=85< .py 8;8 ipynb. 

 

 

�@8B5@88 8 H:0;0 >F5=820=8O ?> >F5=>G=><C A@54AB2C «:>=B@>;L=0O @01>B0 
(?> 20@80=B0<)» 
,:0;0 >F5=820=8O 
(8=B5@20; 10;;>2) 

�@8B5@89 >F5=820=8O 

5 �040=85 2K?>;=5=> =0 2KA>:>< C@>2=5 (?@028;L=K5 >B25BK 
40=K =0 90-100% 2>?@>A>2/7040G) 

4 �040=85 2K?>;=5=> =0 A@54=5< C@>2=5 (?@028;L=K5 >B25BK 
40=K =0 75-89% 2>?@>A>2/7040G) 

3 �040=85 2K?>;=5=> =0 =87:>< C@>2=5 (?@028;L=K5 >B25BK 
40=K =0 50-74% 2>?@>A>2/7040G) 

2 �040=85 2K?>;=5=> =0 =5C4>2;5B2>@8B5;L=>< C@>2=5 
(?@028;L=K5 >B25BK 40=K <5=55 G5< =0 50%) 

 

 

"5ABK 

�><?5B5=F8O ��-3: !?>A>15= : 8A?>;L7>20=8N A>2@5<5==KE 8=D>@<0F8>==KE 
B5E=>;>389 4;O >?B8<870F88 8 02B><0B870F88 187=5A-?@>F5AA>2 2 AD5@5 CA;C3 

 

�040=8O 70:@KB>3> B8?K 

 
1. #@>F5AA =0?>;=5=8O 107K 7=0=89 M:A?5@B>< A 8A?>;L7>20=85< A?5F80;878@>20==KE 
?@>3@0<<=KE A@54AB2 =07K205BAO: 

a) 8=65=5@89 7=0=89 

b) ?>;5 7=0=89  
c) ?@8>1@5B5=85 7=0=89 

d) 872;5G5=85 7=0=89 

 

2. !0?@02;5=85 8AA;54>20=89 8 @07@01>B>: 2 >1;0AB8 8=B5;;5:BC0;L=KE A8AB5<, 
AB02OI55 F5;LN @07@01>B:C <>45;59, <5B>4>2 8 A8AB5< 4;O ?>;CG5=8O, 
AB@C:BC@8@>20=8O 8 D>@<0;870F88 7=0=89 A?5F80;8AB>2 A F5;LN ?@>5:B8@>20=8O 
107 7=0=89: 
a) ?@>3@0<<=0O 8=65=5@8O 
b) :><?LNB5@=>5 ?>7=0=85 
c) 8=65=5@8O 7=0=89 

d) :>3=8B82=K9 ?@>F5AA 
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3. 'A;>2=>5 =5D>@<0;L=>5 >?8A0=85 >A=>2=KE ?>=OB89 8 2708<>A2O759 <564C 
?>=OB8O<8 ?@54<5B=>9 >1;0AB8, 2KO2;5==KE 87 A8AB5<K 7=0=89 M:A?5@B0, 2 2845 
3@0D0, 4803@0<<K, B01;8FK 8;8 B5:AB0 2 B5@<8=0E 8=65=5@88 7=0=89 =07K205BAO: 

a) ER-4803@0<<0 
b) ?>;5 7=0=89 

c) 4803@0<<0 ACI=>AB59 

4. %>AB02=K<8 G0ABO<8 M:A?5@B=>9 A8AB5<K O2;ONBAO:  
a) 1070 7=0=89, <5E0=87< 2K2>40, A8AB5<0 ?>;L7>20B5;LA:>3> 8=B5@D59A0 

b) 107K 40==KE, A8AB5<0 ?>;L7>20B5;LA:>3> 8=B5@D59A0 
c) A>2>:C?=>ABL 107 40==KE, M;5:B@>==KE B01;8F 8 A8AB5<0 ?>;L7>20B5;LA:>3> 
8=B5@D59A0 

d) G5;>25:-M:A?5@B, ?@>3@0<<K @5G52>3> 22>40, B5:AB>2K9 @540:B>@ 
e) 1070 40==KE, <5E0=87< 2K2>40, 8=B5@D59A 

 
5. -:A?5@B=0O A8AB5<0, :>B>@0O @50;87C5B ?@>F5AA A>>B=5A5=8O >1J5:B0 A =5:>B>@K< 
:;0AA>< >1J5:B>2 8 (8;8) >1=0@C68205B =58A?@02=>AB8 2 =5:>B>@>9 A8AB5<5, 
:;0AA8D8F8@C5BAO :0:: 

a) ?@>3=>78@CNI0O A8AB5<0 
b) 4803=>AB8@CNI0O A8AB5<0 

c) ?@>5:B8@CNI0O A8AB5<0 
d) ?;0=8@CNI0O A8AB5<0 

 

6. #@>4C:F859 =07K205BAO  
a) D>@<0;870F8O 7=0=89 A ?><>ILN A5<0=B8G5A:8E A5B59;   
b) D>@<0;870F8O 7=0=89 A ?><>ILN ?@028;0 2840 «�!�� , "�»;   
c) D>@<0;870F8O 7=0=89 A ?><>ILN D@59<>2.   

 

7. � >A=>2C ;>38G5A:>9 <>45;8 ?>;>65=>:  
a) 1C;52A:0O 0;351@0; 
b) ;>38:0 ?@548:0B>2;  
c) 48A:@5B=0O <0B5<0B8:0. 

 

8. �>AB>8=AB2>< A5<0=B8G5A:8E A5B59 =5 O2;O5BAO  
a) 1>;LH85 2K@078B5;L=K5 2>7<>6=>AB8;  
b) 5AB5AB25==>ABL 8 =03;O4=>ABL A8AB5< 7=0=89, ?@54AB02;5==KE 3@0D8G5A:8;  
c) 1;87>ABL AB@C:BC@ A5B8 A5<0=B8G5A:>9 A8AB5<5 5AB5AB25==>3> O7K:0.   
d) 1;87>ABL AB@C:BC@ A5B8 =03;O4=>AB8 O7K:0.   

 

9. � <0H8==>< >1CG5=88 40==K5 45;OBAO =0: 
a) "1CG0NICN 8 >1CG05<CN 2K1>@:C 
b) �>;LHCN 8 <0;CN 

c) "A=>2=CN 8 =5>A=>2=CN 

d) �1CG0NICN 8 B5AB>2CN 2K1>@:C 

 

10. � =59@>==>9 A5B8 2KG8A;8B5;L=0O 548=8F0, :>B>@0O ?>;CG05B 8=D>@<0F8N, 
?@>872>48B =04 =59 ?@>ABK5 2KG8A;5=8O 8 ?5@5405B 55 40;LH5: 

a) �@0485=B 
b) �59@>= 
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c) �:A>= 

d) %8=0?A 
 

11. �0:>9 0;3>@8B< 8A?>;L7C5BAO 2 <5B>45 >1@0B=>3> @0A?@>AB@0=5=8O >H81>: 4;O 
?>8A:0 <8=8<C<0? 

a)  5B>4 48E>B><88 
b) �;3>@8B< �59:AB@K 

c)  5B>4 =08<5=LH8E :204@0B>2 
d) �@0485=B=K9 A?CA: 

 

12. � :0:>< 3>4C ?>O28;AO B5@<8= 8A:CAAB25==K9 8=B5;;5:B (artificialintelligence)? 

a) 1856 

b) 1956 

c) 1954 

d) 1950 

 

13. �0: =07K205BAO B5AB ACBL, :>B>@>3> 70:;NG05BAO 2 B>< «�A;8 <0H8=0 A<>65B C1548BL 
G5;>25:0, GB> B>B >1I05BAO A 682K< A>15A54=8:><, 7=0G8B <0H8=0 <KA;8B» 

a) &5AB (8H5@0 
b) &5AB �>:A0-�65=:8=A0 
c) B5AB0 "LN@8=30 

d) T-B5AB 
 

14. �0:CN DC=:F8N =5 <>65B @5H8BL >4=>A;>9=0O =59@>==0O A5BL? 
a) ;>38G5A:>5 «=5» 
b) AC<<8@>20=85 
c) ;>38G5A:>5 «8A:;NG0NI55 8;8» 

d) ?@>872545=85 
e) ;>38G5A:>5 «8;8» 

 

15. �0:CN =59@>==CN A5BL >1CG0NB A ?><>ILN 45;LB0-?@028;0? 
a) >4=>A;>9=CN =59@>==0O A5BL 
b) =59@>==CN A5BL ?@O<>3> @0A?@>AB@0=5=8O 

c) =59@>==CN A5BL A >1@0B=K<8 A2O7O<8 

d) A5BL )>?D8;40 
 

16. !59@>==0O A5BL 3 MB> 
a) <0B5<0B8G5A:0O <>45;L, :>B>@0O 0=0;878@C5B A;>6=K5 40==K5, 8<8B8@CO 
G5;>25G5A:89 <>73, 8 8<55B 0??0@0B=>5 8 ?@>3@0<<=>5 2>?;>I5=85; 

b) ?@>3@0<<0, >A=>20==0O =0 ?@8=F8?5 @01>BK G5;>25G5A:>3> <>730, => =5 
O2;ONI0OAO 53> 0=0;>3><; 

c) ?>A;54>20B5;L=>ABL =59@>=>2, A>548=ё==KE <564C A>1>9 A8=0?A0<8 (A2O7O<8); 
 

17. +B> B0:>5 =59@>= 2 (�!%)? 
a) MB> M;5<5=B0@=0O AB@C:BC@=0O 548=8F0 8A:CAAB25==>9 =59@>==>9 A5B8; 
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b) A?5F80;L=0O :;5B:0, >4=>9 87 :;NG52KE 7040G :>B>@>9 O2;O5BAO ?5@540G0 
M;5:B@>E8<8G5A:>3> 8<?C;LA0 ?> 2A59 =59@>==>9 A5B8 G5@57 4>ABC?=K5 A2O78 A 
4@C38<8 =59@>=0<8; 

c) <0B5<0B8G5A:0O <>45;L, :>B>@0O 0=0;878@C5B A;>6=K5 40==K5, 8<8B8@CO 
G5;>25G5A:89 <>73, 8 8<55B 0??0@0B=>5 8 ?@>3@0<<=>5 2>?;>I5=85; 

 

18. +B> =07K205BAO >1CG5=85< =59@>==>9 A5B8? 
a) ?@>F5AA =0AB@>9:8 A8=0?B8G5A:8E 25A>2 4;O MDD5:B82=>3> @5H5=8O 

?>AB02;5==>9 7040G8 

b) 2>7<>6=>ABL ?>;CG5=8O @07;8G=KE >B25B>2 
c) ?>AB0=>2:0 F5;59 8 7040G 4;O <>45;8 

 

19. "1CG5=85 A CG8B5;5< E0@0:B5@87C5BAO 
a) F5;LN >1CG8BL 035=B0 ?@8=8<0BL >?B8<0;L=K5 @5H5=8O 2 A@545 
b) >BACBAB285< @07<5G5==>9 2K1>@:8 

c) =0;8G85< @07<5G5==>9 2K1>@:8 

 

20. "1CG5=85 157 CG8B5;5< E0@0:B5@87C5BAO 
a) F5;LN >1CG8BL 035=B0 ?@8=8<0BL >?B8<0;L=K5 @5H5=8O 2 A@545 
b) >BACBAB285< @07<5G5==>9 2K1>@:8 

c) =0;8G85< @07<5G5==>9 2K1>@:8 

 

21. "1CG5=85 A ?>4:@5?;5=85< E0@0:B5@87C5BAO 
a) F5;LN >1CG8BL 035=B0 ?@8=8<0BL >?B8<0;L=K5 @5H5=8O 2 A@545 
b) >BACBAB285< @07<5G5==>9 2K1>@:8 

c) =0;8G85< @07<5G5==>9 2K1>@:8 

 

22. �040G0 :;0AA8D8:0F88 3 MB> 7040G0 
a) �1CG5=8O A CG8B5;5< 

b) "1CG5=8O 157 CG8B5;O 
c) "1CG5=8O A ?>4:@5?;5=85< 

 

23. !54>AB0B:8 k-means: 

a) �5>1E>48<>ABL ?>418@0BL k, =5CAB>9G82>ABL >B 2K1>@0 =0G0;L=>3> 
?@81;865=8O F5=B@>2 :;0AB5@>2 

b) !58=B5@?@5B8@C5<>ABL 
c) #;>E>5 :0G5AB2> @01>BK 

 

24.  5B>4 k-means - MB>: 
a)  5B@8G5A:89 <5B>4 :;0AA8D8:0F88, >A=>20==K9 =0 CA@54=5=88 @0AAB>O=89 4> k 
1;8609H8E A>A5459 

b) �5B>4 :;0AB5@870F88 

c)  5B>4 20;840F88 <>45;8, >A=>20==K9 =0 CA@54=5=88 >H81:8 ?> k ?@>3>=0< 
<>45;8 =0 B5AB>2KE 40==KE 
 

25. �040G0 ?>=865=8O @07<5@=>AB8 ?@87=0:>2>3> ?@>AB@0=AB20 3 MB> 7040G0 
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a) "1CG5=8O A CG8B5;5< 

b) "1CG5=8O 157 CG8B5;O 
c) �1CG5=8O A ?>4:@5?;5=85< 

 

26. �@0485=B=K9 1CAB8=3 - MB>: 
a) 'A8;5=85 >1>1I0NI59 A?>A>1=>AB8 <>45;8 ?>A@54AB2>< 8A?>;L7>20=8O 
=5A:>;L:8E 3@0485=B=KE <5B>4>2 >?B8<870F88 

b) �><?>78F8>==K9 0;3>@8B< (>1KG=> =04 @5H0NI8<8 45@52LO<8), 
>A=>20==K9 =0 8455 ?>AB@>5=8O =>2>3> M;5<5=B0 :><?>78F88 =0 :064>9 
8B5@0F88 B0:8< >1@07><, GB> A;54CNI55 45@52> CG8BAO =0 >H81:0E 
?@54K4CI53>, 70B5< MB>B ?@>F5AA ?>2B>@O5BAO, =0@0I820O :>;8G5AB2> A;01KE 
<>45;59 

c) �><?>78F8>==K9 0;3>@8B< =04 @5H0NI8<8 45@52LO<8, >A=>20==K9 =0 8455 
3>;>A>20=8O :;0AA8D8:0B>@>2, ?@>2>48<>3> >A>1K< A?>A>1><, A ?@8?8AK20=85< 
:>=AB0=B=KE 25A>2 :064><C :;0AA8D8:0B>@C 

 

27. �040G0 02B><0B8G5A:>9 845=B8D8:0F88 <0@:8 <0H8=K ?> 55 87>1@065=8N 3 MB> 
7040G0  

a) $53@5AA88 

b) �8=0@=>9 :;0AA8D8:0F88 

c) �=>3>:;0AA>2>9 :;0AA8D8:0F88 

 

28. �A;8 <K ?@54A:07K205< A@54=NN AB>8<>ABL <0H8=K 2 7028A8<>AB8 >B 55 :;0AA0, B> 
:;0AA ?@54AB02;O5B A>1>9 

a) �8=0@=K9 ?@87=0: 
b) !5?@5@K2=K9 ?@87=0: 
c) �0B53>@80;L=K9 ?@87=0: 

 

29.  �040G0 02B><0B8G5A:>3> 2K45;5=8O ?>E>68E =>2>AB=KE AB0B59 157 @07<5G5==>9 
2K1>@:8 3 MB> 7040G0 

a) $53@5AA88 

b) �8=0@=>9 :;0AA8D8:0F88 

c) �;0AB5@870F88 

 

30. �A;8 <K ?@54A:07K205< A@54=85 70B@0BK =0 >1A;C6820=85 <0H8=K, B> 
<0:A8<0;L=0O A:>@>ABL @073>=0 <0H8=K 3 MB> 

a) �8=0@=K9 ?@87=0: 
b) !5?@5@K2=K9 ?@87=0: 
c) �><8=0;L=K9 ?@87=0: 

 

 

�040=8O >B:@KB>3> B8?0 

1. �0:>=><5@=>AB8 ?@>1;5<=>9 >1;0AB8, ?>;CG5==K5 2 @57C;LB0B5 ?@0:B8G5A:>9 
45OB5;L=>AB8 8 ?@>D5AA8>=0;L=>3> >?KB0, ?>72>;ONI85 A?5F80;8AB0< AB028BL 8 
@5H0BL 7040G8 2 MB>9 >1;0AB8, 3 MB> __________________ (7=0=8O). 

2. %B@C:BC@0 4;O ?@54AB02;5=8O 7=0=89 2 2845 C7;>2, A>548=5==KE 4C30<8, =07K205BAO 
_____________________ (A5<0=B8G5A:>9 A5BLN) 

3. � A5<0=B8G5A:8E A5BOE 8A?>;L7CNBAO G5BK@5 >A=>2=KE B8?0 >1J5:B>2. "48= 87 =8E, 
>?@545;5==K9 :0: <A2545=8O >1 01AB@0:B=KE 8;8 D878G5A:8E >1J5:B0E ?@54<5B=>9 
>1;0AB8 8 70405BAO <=>65AB2>< 4><5=>2 (?0@0<5B@>2 8;8 :>=AB0=B)=, =07K205BAO 
____________________ (?>=OB85) 
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4. �0:0O <>45;L ?@54AB02;5=8O 7=0=89 ?@82545=0 =0 @8AC=:5.  
 

 
 

"B25B: A5<0=B8G5A:0O A5BL 
 

5. �0:0O <>45;L ?@54AB02;5=8O 7=0=89 ?@82545=0 =0 @8AC=:5.  
 

 
 

"B25B: A5<0=B8G5A:0O A5BL 
 

6. � ?@>4C:F8>==>9 <>45;8 >A=>2=>9 548=8F59 7=0=89 A;C68B__________ (?@028;>). 

7. �=B5;;5:BC0;L=0O 8=D>@<0F8>==0O A8AB5<0 4 MB> A8AB5<0, >A=>20==0O =0  
________________ (7=0=8OE) 

8. � :0:>< 3>4C ?>O28;AO &5@<8= "8A:CAAB25==K9 8=B5;;5:B" _______________(1956) 

9. $57C;LB0B ?@8<5=5=8O ?@028;0 @57>;NF88: __________________ (@57>;L25=B0) 

10. '75; 2 =59@>==>9 A5B8, :>B>@K9 ?@8=8<05B 2E>4=K5 40==K5, >1@010BK205B 8E 8 
?5@5405B 2KE>4=K5 40==K5 4@C38< =07K205BAO _________ (=59@>=) 
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�0 A>?>AB02;5=85 8 @0=68@>20=85 
1. 'AB0=>28B5 A>>B25BAB285: 

1. -:A?5@B=K5 A8AB5<K 
M:>=><8G5A:>3> 0=0;870 

2. -:A?5@B=K5 A8AB5<K 
8=25AB8F8>==>3> ?@>5:B8@>20=8O 

3. -:A?5@B=K5 A8AB5<K C?@02;5=8O 
187=5A-?@>F5AA0<8 

0) 0=0;8B8G5A:85 

1) 48=0<8G5A:85  

2) A8=B5B8G5A:85 

 

"B25B 1-�; 2-�; 3-� 

2. 'AB0=>28B5 A>>B25BAB285: 

1. �;0AA>< @5H05<>9 7040G8 
M:A?5@B=>9 A8AB5<K 
M:>=><8G5A:>3> 0=0;870 <>65B 
1KBL: 
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