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2. %>2@5<5==K5 <5B>4K 287C0;870F88 8=D>@<0F88 2?@8;>65=8OE Big Data 
3. �040G8 ?0@0;;5;L=>9 >1@01>B:8 40==KE 2 =0CG=KE 8AA;54>20=8OE 
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$4;D45BFK<>: :.?.=. 4>F5=B �.�. 
�0F5?8= 

 

4. (@59<2>@: Apache Spark :0: A?>A>1 >1@01>B:8 1>;LH8E >1Jё<>2 40==KE 
5. �=0;87 <0AA82>2 8 2@5<5==KE @O4>2 
6. �72;5G5=85, A1>@ 8 20;840F8O Big Data 

�1.�.02 
�B>G@9AFBBD<9AF<DB64AAO9 

54;O 84AAOI 
 

�B?<K9EF6B K4EB6/�� − 144/4 

 

(BD@4 >BAFDB?S − M:70<5= 

 

$4;D45BFK<>: :. B. =., 4>F5=B 
:0D54@K �%& ". �. "128=F52 

 

�8AF8?;8=0 =0?@02;5=0 =0 D>@<8@>20=85 A;54CNI8E :><?5B5=F89: 
- #�-1 E?>A>1=>ABL : 87CG5=8N, >A2>5=8N 8 2=54@5=8N =>2KE B5E=>;>389 @01>BK A 1070<8 40==KE A 
>15A?5G5=85< 8=D>@<0F8>==>9 157>?0A=>AB8. 
%>45@60=85 48AF8?;8=K (>A=>2=K5 @0745;K):   
1. "A=>2K MongoDB 

2. $01>B0 A 4>:C<5=B>>@85=B8@>20==>9 107>9 40==KE 
3. %;01>AB@C:BC@8@>20==K5 40==K5. JSON. "?8A0=85 >A=>2=KE A?>A>1>2 8A?>;L7>20=8O 4>:C<5=B=>-
>@85=B8@>20==KE 107 40==KE 

�1.�.03 
 4L<AAB9 B5GK9A<9 < 
<E>GEEF69AAO= <AF9??9>F 

 

�B?<K9EF6B K4EB6/�� − 144/4 

 

(BD@4 >BAFDB?S − M:70<5= 

 

$4;D45BFK<>: :.?.=. 4>F5=B �.�. 
�0F5?8= 

 

�8AF8?;8=0 =0?@02;5=0 =0 D>@<8@>20=85 A;54CNI8E :><?5B5=F89: 
- #�-2 A?>A>1=>ABL ?@8<5=OBL <5B>4K A8AB5<=>3> 0=0;870 8 <>45;8@>20=8O 4;O 2>7<>6=>AB8 
8=B53@0F88 8A:CAAB25==>3> 8=B5;;5:B0 2 8=D>@<0F8>==CN A8AB5<C ?@54?@8OB8O. 
%>45@60=85 48AF8?;8=K: 
• #5@A?5:B82=K5 B5E=>;>388 A8AB5< <>18;L=>9 A2O78.  
• #5@A?5:B82=K5 B5E=>;>388 15A?@>2>4=KE A8AB5< 4>ABC?0.  
• #@>3@0<<=> :>=D83C@8@C5<K5 A5B8.  
• #5@A?5:B82=K5 B5E=>;>388 2>;>:>==>->?B8G5A:8E A8AB5< ?5@540G8. 
• #5@A?5:B82=K5 B5E=>;>388 2 >1;0AB8 E@0=5=8O, >1@01>B:8 8 ?@54AB02;5=8O 8=D>@<0F88. 

�1.�.��.01.01 
�B@CPRF9DAO9 F9IAB?B7<< 6 
A4G>9 < CDB<;6B8EF69 

 

�B?<K9EF6B K4EB6/�� − 108/3 

 

(BD@4 >BAFDB?S − 70G5B 

�8AF8?;8=0 =0?@02;5=0 =0 D>@<8@>20=85 A;54CNI8E :><?5B5=F89: 
- #�-2 A?>A>1=>ABL ?@8<5=OBL <5B>4K A8AB5<=>3> 0=0;870 8 <>45;8@>20=8O 4;O 2>7<>6=>AB8 
8=B53@0F88 8A:CAAB25==>3> 8=B5;;5:B0 2 8=D>@<0F8>==CN A8AB5<C ?@54?@8OB8O. 

 

%>45@60=85 48AF8?;8=K (>A=>2=K5 @0745;K): 
• �><?LNB5@=K5 A@54AB20 8 B5E=>;>388 ?@8 @5H5=88 8AA;54>20B5;LA:8E 8 >?B8<870F8>==KE 7040G 
• �><?LNB5@=>5 <>45;8@>20=85 
• �2B><0B870F8O =0CG=>9 8 ?@>872>4AB25==>9 45OB5;L=>AB8 
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$4;D45BFK<>: 4.?.=., ?@>D5AA>@ 
�>;8=5@ �.�. 

 

�1.�.��.01.02 
&9IAB?B7<S CDB7D4@@<DB64A<S 
7D4H<K9E><I GE>BD<F9?9= 

 

�B?<K9EF6B K4EB6/�� − 108/3 

 

(BD@4 >BAFDB?S − 70G5B 
 

$4;D45BFK<>: 

4.?.=., ?@>D5AA>@ �>;8=5@ �.�. 

�8AF8?;8=0 =0?@02;5=0 =0 D>@<8@>20=85 A;54CNI8E :><?5B5=F89: 
- #�-2 A?>A>1=>ABL ?@8<5=OBL <5B>4K A8AB5<=>3> 0=0;870 8 <>45;8@>20=8O 4;O 2>7<>6=>AB8 
8=B53@0F88 8A:CAAB25==>3> 8=B5;;5:B0 2 8=D>@<0F8>==CN A8AB5<C ?@54?@8OB8O. 

 

%>45@60=85 48AF8?;8=K (>A=>2=K5 @0745;K): 
• �2545=85. "1I89 >17>@ 
• #@>3@0<<=0O <>45;L CUDA 

• &8?K ?0@0;;5;87<0.  >45;L ?0<OB8 CUDA 

• "1J548=5==0O 0@E8B5:BC@0 3@0D8G5A:8E ?@>F5AA>@>2 
• &5:ABC@K. �B><0@=K5 DC=:F88. �81;8>B5:0 CUTIL 

�1.�.��.02.01 
#9DEC9>F<6AO9 F9IAB?B7<< 
;4M<FO <AHBD@4J<< 

 

�B?<K9EF6B K4EB6/�� − 144/4 

 

(BD@4 >BAFDB?S − M:70<5= 

 

$4;D45BFK<><: 

:.?.=. 4>F5=B �.�. �0F5?8= 

�8AF8?;8=0 =0?@02;5=0 =0 D>@<8@>20=85 A;54CNI8E :><?5B5=F89: 
- #�-1 E?>A>1=>ABL : 87CG5=8N, >A2>5=8N 8 2=54@5=8N =>2KE B5E=>;>389 @01>BK A 1070<8 40==KE A 
>15A?5G5=85< 8=D>@<0F8>==>9 157>?0A=>AB8. 

%>45@60=85 48AF8?;8=K (>A=>2=K5 @0745;K): 
• #@54<5B 8 7040G8 ?@>3@0<<=>-0??0@0B=>9 70I8BK 8=D>@<0F88 

• %B0=40@BK 157>?0A=>AB8 

• �0I8I5==0O 02B><0B878@>20==0O A8AB5<0 
• �5AB018;878@CNI55 2>7459AB285 =0 >1J5:BK 70I8BK 

• #@8=F8?K ?@>3@0<<=> 0??0@0B=>9 70I8BK 8=D>@<0F88 >B =5A0=:F8>=8@>20==>3> 4>ABC?0 

�1.�.��.02.02 
�A4?<; HGA>J<BA<DB64A<S 

D4ECD989?9AAOI 
6OK<E?<F9?PAOI E<EF9@ 

 

�B?<K9EF6B K4EB6/�� − 144/4 

 

(BD@4 >BAFDB?S − M:70<5= 

 

�8AF8?;8=0 =0?@02;5=0 =0 D>@<8@>20=85 A;54CNI8E :><?5B5=F89: 
- #�-1 E?>A>1=>ABL : 87CG5=8N, >A2>5=8N 8 2=54@5=8N =>2KE B5E=>;>389 @01>BK A 1070<8 40==KE A 
>15A?5G5=85< 8=D>@<0F8>==>9 157>?0A=>AB8. 

%>45@60=85 48AF8?;8=K (>A=>2=K5 @0745;K): 
• #>=OB85 @0A?@545;5==>9 A8AB5<K 

• %2O7L 2 @0A?@545;5==KE A8AB5<0E 
• %@54AB20 A>2@5<5==KE "% 

• %8=E@>=870F8O 2@5<5=8 2 @0A?@545;5==KE A8AB5<0E 
• �;3>@8B<K 

• $0A?@545;5==K5 B@0=70:F88 
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$4;D45BFK<>: 

:.B.=., 4>F5=B �.�. �5=8A>2 
• $0A?@545;5==0O A8AB5<0 >1J5:B>2 COBRA 

• &5E=>;>38O DCOM 

• $0A?@545;5==K5 D09;>2K5 A8AB5<K 

(&�.01 
!4GKAO= E9@<A4D 

 

�B?<K9EF6B K4EB6/�� − 72/2 

 

(BD@4 >BAFDB?S − 70G5B 
 

$4;D45BFK<>: :.?.=. 4>F5=B �.�. 
�0F5?8= 

 

�8AF8?;8=0 =0?@02;5=0 =0 D>@<8@>20=85 A;54CNI8E :><?5B5=F89: 
- '�-1 A?>A>1=>ABL >ACI5AB2;OBL :@8B8G5A:89 0=0;87 ?@>1;5<=KE A8BC0F89 =0 >A=>25 A8AB5<=>3> 
?>4E>40, 2K@010BK20BL AB@0B538N 459AB289. 

 

%>45@60=85 48AF8?;8=K 

1. �2545=85 
2.  5B>4>;>38O 8 <5B>4K =0CG=KE 8AA;54>20=89. 
3.  5B>4>;>38O B5>@5B8G5A:8E 8AA;5;>20=89. 
4.  0B5<0B8G5A:>5 <>45;8@>20=85 2 =0CG=KE 8AA;54>20=8OE. 
5.  5B>4>;>38O M:A?5@8<5=B0;L=KE 8AA;54>20=89. 
6. �7<5@5=8O. "A=>2K B5>@88 A;CG09=KE >H81>: 
7. "D>@<;5=85 @57C;LB0B>2 =0CG=>3> 8AA;54>20=8O 
8. "D>@<;5=85 <038AB5@A:>9 48AA5@B0F88 

 

�2.".01(') 
";A4>B@<F9?PA4S CD4>F<>4 

 

�B?<K9EF6B K4EB6/�� – 108/3 

 

(BD@4 >BAFDB?S – 70G5B 
 

$4;D45BFK<>: :.?.=. 4>F5=B �.�. 
�0F5?8= 

 

�8AF8?;8=0 =0?@02;5=0 =0 D>@<8@>20=85 A;54CNI8E :><?5B5=F89: 
- "#�-1 A?>A>1=>ABL A0<>AB>OB5;L=> ?@8>1@5B0BL, @072820BL 8 ?@8<5=OBL <0B5<0B8G5A:85, 
5AB5AB25==>=0CG=K5, A>F80;L=>-M:>=><8G5A:85 8 ?@>D5AA8>=0;L=K5 7=0=8O 4;O @5H5=8O =5AB0=40@B=KE 
7040G, 2 B>< G8A;5 2 =>2>9 8;8 =57=0:><>9 A@545 8 2 <5648AF8?;8=0@=>< :>=B5:AB5. 

 

� @57C;LB0B5 ?@>E>645=8O ?@0:B8:8 ABC45=B 4>;65=: 
�=0BL: 
 0B5<0B8G5A:85, 5AB5AB25==>=0CG=K5 8 A>F80;L=>-M:>=><8G5A:85 <5B>4K 4;O 8A?>;L7>20=8O 2 
?@>D5AA8>=0;L=>9 45OB5;L=>AB8, ?@8=F8?K, <5B>4K 8 A@54AB20 0=0;870 8 AB@C:BC@8@>20=8O 
?@>D5AA8>=0;L=>9 8=D>@<0F88 

'<5BL: 
$5H0BL =5AB0=40@B=K5 ?@>D5AA8>=0;L=K5 7040G8, 2 B>< G8A;5 2 =>2>9 8;8 =57=0:><>9 A@545 8 2 
<5648AF8?;8=0@=>< :>=B5:AB5, A ?@8<5=5=85< <0B5<0B8G5A:8E, 5AB5AB25==>=0CG=KE, A>F80;L=>-

M:>=><8G5A:8E 8 ?@>D5AA8>=0;L=KE 7=0=89, 0=0;878@>20BL ?@>D5AA8>=0;L=CN 8=D>@<0F8N, 2K45;OBL 2 
=59 3;02=>5, AB@C:BC@8@>20BL, >D>@<;OBL 8 ?@54AB02;OBL 2 2845 0=0;8B8G5A:8E >17>@>2 
�;045BL: 
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 5B>40<8 B5>@5B8G5A:>3> 8 M:A?5@8<5=B0;L=>3> 8AA;54>20=8O >1J5:B>2 ?@>D5AA8>=0;L=>9 45OB5;L=>AB8, 
2 B>< G8A;5 2 =>2>9 8;8 =57=0:><>9 A@545 8 2 <5648AF8?;8=0@=>< :>=B5:AB5, <5B>40<8 ?>43>B>2:8 =0CG=KE 
4>:;04>2, ?C1;8:0F89 8 0=0;8B8G5A:8E >17>@>2 A >1>A=>20==K<8 2K2>40<8 8 @5:><5=40F8O<8 

�2.".02(#) 
!4GKAB-<EE?98B64F9?PE>4S 

D45BF4 
 

�B?<K9EF6B K4EB6/�� − 576/16 

 

(BD@4 >BAFDB?S − 70G5B, 70G5B A 
>F. 

 

$4;D45BFK<>: :.?.=. 4>F5=B �.�. 
�0F5?8= 

 

�8AF8?;8=0 =0?@02;5=0 =0 D>@<8@>20=85 A;54CNI8E :><?5B5=F89: 
- "#�-2 A?>A>1=>ABL @07@010BK20BL >@838=0;L=K5 0;3>@8B<K 8 ?@>3@0<<=K5 A@54AB20, 2 B>< G8A;5 A 
8A?>;L7>20=85< A>2@5<5==KE 8=B5;;5:BC0;L=KE B5E=>;>389, 4;O @5H5=8O ?@>D5AA8>=0;L=KE 7040G. 
� @57C;LB0B5 ?@>E>645=8O ?@0:B8:8 ABC45=B 4>;65=: 
�=0BL: 
<5B>4K 8 ?@85<K D>@<0;870F88 7040G; <5B>4K 8 A@54AB20 ?@>5:B8@>20=8O ?@>3@0<<=>3> >15A?5G5=8O; 
<5B>4K 8 A@54AB20 ?@>5:B8@>20=8O ?@>3@0<<=KE 8=B5@D59A>2; ?@8=F8?K ?>AB@>5=8O 0@E8B5:BC@K 
?@>3@0<<=>3> >15A?5G5=8O 8 284K 0@E8B5:BC@K ?@>3@0<<=>3> >15A?5G5=8O; B8?>2K5 @5H5=8O, 181;8>B5:8 
?@>3@0<<=KE <>4C;59, H01;>=K, :;0AAK >1J5:B>2, 8A?>;L7C5<K5 ?@8 @07@01>B:5 ?@>3@0<<=>3> 
>15A?5G5=8O. 
'<5BL: 
2K18@0BL A@54AB20 @50;870F88 B@51>20=89 : ?@>3@0<<=><C >15A?5G5=8N; 2K@010BK20BL 20@80=BK 
@50;870F88 ?@>3@0<<=>3> >15A?5G5=8O; ?@>2>48BL >F5=:C 8 >1>A=>20=85 @5:><5=4C5<KE @5H5=89; 
8A?>;L7>20BL ACI5AB2CNI85 B8?>2K5 @5H5=8O 8 H01;>=K ?@>5:B8@>20=8O ?@>3@0<<=>3> >15A?5G5=8O; 
?@8<5=OBL <5B>4K 8 A@54AB20 ?@>5:B8@>20=8O ?@>3@0<<=>3> >15A?5G5=8O, AB@C:BC@ 40==KE, ?@>3@0<<=KE 
8=B5@D59A>2. 
�;045BL: 
=02K:0<8 @07@01>B:8 8 A>3;0A>20=8O B5E=8G5A:8E A?5F8D8:0F89 =0 ?@>3@0<<=K5 :><?>=5=BK 8 8E 
2708<>459AB285 A 0@E8B5:B>@>< ?@>3@0<<=>3> >15A?5G5=8O; @07@01>B:8, 87<5=5=8O 8 A>3;0A>20=8O 
0@E8B5:BC@K ?@>3@0<<=>3> >15A?5G5=8O A A8AB5<=K< 0=0;8B8:>< 8 0@E8B5:B>@>< ?@>3@0<<=>3> 
>15A?5G5=8O; ?@>5:B8@>20=8O AB@C:BC@ 40==KE; ?@>5:B8@>20=8O ?@>3@0<<=KE 8=B5@D59A>2; @0A?@545;5=8O 
7040=89 <564C ?@>3@0<<8AB0<8 2 A>>B25BAB288 A B5E=8G5A:8<8 A?5F8D8:0F8O<8; >ACI5AB2;5=8O :>=B@>;O 
2K?>;=5=8O 7040=89; >F5=:8 8 A>3;0A>20=8O A@>:>2 2K?>;=5=8O ?>AB02;5==KE 7040G; D>@<8@>20=8O 8 
?@54>AB02;5=8O >BG5B=>AB8 2 A>>B25BAB288 A CAB0=>2;5==K<8 @53;0<5=B0<8. 

�2.�.01(#) 
&9IAB?B7<K9E>4S (CDB9>FAB-
F9IAB?B7<K9E>4S) CD4>F<>4 

 

�B?<K9EF6B K4EB6/�� − 144/4 

 

(BD@4 >BAFDB?S − 70G5B 

�8AF8?;8=0 =0?@02;5=0 =0 D>@<8@>20=85 A;54CNI8E :><?5B5=F89: 
- '�-2 A?>A>1=>ABL C?@02;OBL ?@>5:B>< =0 2A5E MB0?0E 53> 687=5==>3> F8:;0. 
 

�=0BL: 
<5B>4K 8 ?@85<K D>@<0;870F88 7040G; <5B>4K 8 A@54AB20 ?@>5:B8@>20=8O ?@>3@0<<=>3> >15A?5G5=8O; 
<5B>4K 8 A@54AB20 ?@>5:B8@>20=8O ?@>3@0<<=KE 8=B5@D59A>2; ?@8=F8?K ?>AB@>5=8O 0@E8B5:BC@K 
?@>3@0<<=>3> >15A?5G5=8O 8 284K 0@E8B5:BC@K ?@>3@0<<=>3> >15A?5G5=8O; B8?>2K5 @5H5=8O, 181;8>B5:8 
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$4;D45BFK<>: :.?.=. 4>F5=B �.�. 
�0F5?8= 

 

?@>3@0<<=KE <>4C;59, H01;>=K, :;0AAK >1J5:B>2, 8A?>;L7C5<K5 ?@8 @07@01>B:5 ?@>3@0<<=>3> 
>15A?5G5=8O. 
'<5BL: 
2K18@0BL A@54AB20 @50;870F88 B@51>20=89 : ?@>3@0<<=><C >15A?5G5=8N; 2K@010BK20BL 20@80=BK 
@50;870F88 ?@>3@0<<=>3> >15A?5G5=8O; ?@>2>48BL >F5=:C 8 >1>A=>20=85 @5:><5=4C5<KE @5H5=89; 
8A?>;L7>20BL ACI5AB2CNI85 B8?>2K5 @5H5=8O 8 H01;>=K ?@>5:B8@>20=8O ?@>3@0<<=>3> >15A?5G5=8O; 
?@8<5=OBL <5B>4K 8 A@54AB20 ?@>5:B8@>20=8O ?@>3@0<<=>3> >15A?5G5=8O, AB@C:BC@ 40==KE, ?@>3@0<<=KE 
8=B5@D59A>2. 
�;045BL: 
=02K:0<8 @07@01>B:8 8 A>3;0A>20=8O B5E=8G5A:8E A?5F8D8:0F89 =0 ?@>3@0<<=K5 :><?>=5=BK 8 8E 
2708<>459AB285 A 0@E8B5:B>@>< ?@>3@0<<=>3> >15A?5G5=8O; @07@01>B:8, 87<5=5=8O 8 A>3;0A>20=8O 
0@E8B5:BC@K ?@>3@0<<=>3> >15A?5G5=8O A A8AB5<=K< 0=0;8B8:>< 8 0@E8B5:B>@>< ?@>3@0<<=>3> 
>15A?5G5=8O; ?@>5:B8@>20=8O AB@C:BC@ 40==KE; ?@>5:B8@>20=8O ?@>3@0<<=KE 8=B5@D59A>2; @0A?@545;5=8O 
7040=89 <564C ?@>3@0<<8AB0<8 2 A>>B25BAB288 A B5E=8G5A:8<8 A?5F8D8:0F8O<8; >ACI5AB2;5=8O :>=B@>;O 
2K?>;=5=8O 7040=89; >F5=:8 8 A>3;0A>20=8O A@>:>2 2K?>;=5=8O ?>AB02;5==KE 7040G; D>@<8@>20=8O 8 
?@54>AB02;5=8O >BG5B=>AB8 2 A>>B25BAB288 A CAB0=>2;5==K<8 @53;0<5=B0<8. 

�2.�.02(#) 
#9847B7<K9E>4S CD4>F<>4 

 

�B?<K9EF6B K4EB6/�� − 108/3 

 

(BD@4 >BAFDB?S − 70G5B A >F. 
 

$4;D45BFK<>: :.?.=. 4>F5=B �.�. 
�0F5?8= 

 

�8AF8?;8=0 =0?@02;5=0 =0 D>@<8@>20=85 A;54CNI8E :><?5B5=F89: 
- #�-3 A?>A>1=>ABL : >@30=870F88 >1CG5=8O ?5@A>=0;0 2 >1;0AB8 8=D>@<0F8>==KE B5E=>;>389. 

 

702. 2K?CA:0NI59 :0D54@>9 8=D>@<0F8>==K9 A8AB5< 8 B5E=>;>389 _____________ �.�. �0F5?8= 
 

$C:>2>48B5;L >1@07>20B5;L=>9 ?@>3@0<<K (?> =0?@02;5=8N)  _____________ �.�. �0F5?8= 


