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1. Ц5;L 8 ?;0=8@C5<K5 @57C;LB0BK >A2>5=8я 48AF8?;8=K 

&9?PR BE6B9A<S 8<EJ<C?<AO S6?S9FES HBD@<DB64A<9 E?98GRM<I >B@C9F9AJ<=: 
– '�-1 – %CBEB59A BEGM9EF6?SFP >D<F<K9E><= 4A4?<; CDB5?9@AOI E<FG4J<= A4 

BEAB69 E<EF9@AB7B CB8IB84, 6OD454FO64FP EFD4F97<R 89=EF6<=. 
– #�-5 – %CBEB59A GCD46?SFP CB?GK9A<9@, ID4A9A<9@, C9D984K9=, B5D45BF>B= 

5B?PL<I 84AAOI. 
$9;G?PF4F4@< BE6B9A<S 8<EJ<C?<AO S6?SRFES E?98GRM<9 <A8<>4FBDO 8BEF<:9A<S 

>B@C9F9AJ<=: 
�'�-1.1 �OS6?S9F CDB5?9@AGR E<FG4J<R, A4 BEAB69 E<EF9@AB7B CB8IB84 

BEGM9EF6?S9F 9ё @AB7BH4>FBDAO= 4A4?<; < 8<47ABEF<>G. 
�'�-1.2 "EGM9EF6?S9F CB<E>, BF5BD < E<EF9@4F<;4J<R <AHBD@4J<< 8?S 

BCD989?9A<S 4?PF9DA4F<6AOI 64D<4AFB6 EFD4F97<K9E><I D9L9A<= 6 CDB5?9@AB= E<FG4J<<. 
�'�-1.3 #D98?4749F < B5BEAB6O649F EFD4F97<R 89=EF6<= E GK9FB@ B7D4A<K9A<=, 

D<E>B6 < 6B;@B:AOI CBE?98EF6<=. 
�#�-5.1 "EGM9EF6?S9F @BA<FBD<A7 < BJ9A>G CDB<;6B8<F9?PABEF< B5D45BF>< 

5B?PL<I 84AAOI. 
�#�-5.2 �ECB?P;G9F @9FB8O < <AEFDG@9AFO CB?GK9A<S, ID4A9A<S, C9D984K<, 

B5D45BF>< 5B?PL<I 84AAOI. 
�#�-5.3 $4;D454FO649F CD98?B:9A<S CB CB6OL9A<R CDB<;6B8<F9?PABEF< 

B5D45BF>< 5B?PL<I 84AAOI. 

2. �040G8 >A2>5=8я 48AF8?;8=K 

– "5GK<FP EFG89AFB6 D4;?<KAO@ @9FB84@ BD74A<;4J<< 6OEB>BCDB<;6B8<F9?PAOI 
6OK<E?9A<=,  

– %HBD@<DB64FP A46O>< <ECB?P;B64A<S D4;?<KAOI CDB7D4@@AOI <AEFDG@9AFB6 8?S 
BD74A<;4J<< C4D4??9?PAOI 6OK<E?9A<=. 

3. М5AB> 48AF8?;8=K 2 AB@C:BC@5 >1@07>20B5;L=>9 ?@>3@0<<K 

�<EJ<C?<A4 BFABE<FES > K4EF< B5D4;B64F9?PAB= CDB7D4@@O, HBD@<DG9@B= 
GK4EFA<>4@< B5D4;B64F9?PAOI BFABL9A<=, CD98?4749FES B5GK4RM<@ES A4 6O5BD. 
�<EJ<C?<A4 6IB8<F 6 @B8G?P «"5M9CDBH9EE<BA4?PAO9 @B8G?< CB 6O5BDG» – 
«#D<>?48AB= @B8G?P». 

4. %5<5AB@(K) >A2>5=8я 8 D>@<0(K) ?@><56CB>G=>9 0BB5AB0F88 ?> 48AF8?;8=5 

#9D6O= E9@9EFD, Q>;4@9A 

5. ВE>4=K5 B@51>20=8я 4;я >A2>5=8я 48AF8?;8=K 

�?S GEC9LAB7B BE6B9A<S 8<EJ<C?<AO FD95GRFES >B@C9F9AJ<<, EHBD@<DB64AAO9 6 
IB89 BE6B9A<S B5D4;B64F9?PAOI CDB7D4@@ CD98L9EF6GRM97B GDB6AS B5D4;B64A<S. 

6. /7K: @50;870F88 

$GEE><= 

7. �1J5< 48AF8?;8=K 

"5M4S FDG8B9@>BEFP 8<EJ<C?<AO EBEF46?S9F 3 ;.9., 108 K4EB6, <; >BFBDOI: 
-?9>J<<: 16 K. 
-?45BD4FBDAO9: 32 K. 
  6 FB@ K<E?9 CD4>F<K9E>4S CB87BFB6>4: 32 K. 
"5N9@ E4@BEFBSF9?PAB= D45BFO EFG89AF4 BCD989?9A GK95AO@ C?4AB@. 



8. %>45@60=85 48AF8?;8=K, AB@C:BC@8@>20==>5 ?> B5<0< 

&9@4 1. �>FG4?PABEFP, 54;B64S F9D@<AB?B7<S < F9A89AJ<< D4;6<F<S. #4D4??9?<;@ 
>B@CPRF9DAOI 6OK<E?9A<=. 

#BASF<9 6OEB>BCDB<;6B8<F9?PAOI 6OK<E?9A<=. %CBEB5O CB6OL9A<S 
CDB<;6B8<F9?PABEF< 6OK<E?<F9?PAB= E<EF9@O. #BASF<9 C4D4??9?PAOI 6OK<E?9A<=. 

#D<K<AO, CBDB:84RM<9 6OK<E?<F9?PAO= C4D4??9?<;@.  G?PF<CDBJ9EE<DB64A<9. 
�?4EE<H<>4J<S GDB6A9= C4D4??9?<;@4, CD98?B:9AA4S #. &D9?<69AB@. �9>FBDA4S 
B5D45BF>4 84AAOI.  AB7BHGA>J<BA4?PA4S B5D45BF>4 84AAOI. �BA69=9D >B@4A8. 

 

&9@4 2. �DI<F9>FGD4 6OEB>BCDB<;6B8<F9?PAOI 6OK<E?<F9?PAOI E<EF9@. 
�?4EE<H<>4J<S 6OK<E?<F9?PAOI E<EF9@. 
�?4EE<H<>4J<S 6OK<E?<F9?PAOI E<EF9@ (?<AA4. %<EF9@O E B8A<@ CBFB>B@ 

>B@4A8 < B8A<@ CBFB>B@ 84AAOI. %<EF9@O E B8A<@ CBFB>B@ >B@4A8 < @AB:9EF6B@ 
CBFB>B6 84AAOI. %<EF9@O E @AB:9EF6B@ CBFB>B6 >B@4A8 < B8A<@ CBFB>B@ 84AAOI. 
%<EF9@O E @AB:9EF6B@ CBFB>B6 >B@4A8 < @AB:9EF6B@ CBFB>B6 84AAOI. 

�?4EE<H<>4J<S 6OK<E?<F9?PAOI E<EF9@ E @AB:9EF6B@ CBFB>B6 >B@4A8 < 
@AB:9EF6B@ CBFB>B6 84AAOI. %<EF9@O E D4;89?S9@B= C4@SFPR. %<EF9@O E 
D4ECD989?ёAAB= C4@SFPR. �OK<E?<F9?PAO9 E<EF9@O E J9AFD4?<;B64AAB= B5M9= C4@SFPR. 
�OK<E?<F9?PAO9 E<EF9@O E D4ECD989?ёAAB= B5M9= C4@SFPR. %<@@9FD<KA4S 
@AB7BCDBJ9EEBDA4S 4DI<F9>FGD4. �DI<F9>FGD4 CC-NUMA. �DI<F9>FGD4 COMA. 
�DI<F9>FGD4 NCC-NUMA. �OK<E?<F9?< E @4EEB6O@ C4D4??9?<;@B@. �?4EF9DO, <I F<CO. 

 

&9@4 3. "5?4KAO9 F9IAB?B7<<, <I E6B=EF64 < F<CO. 
#BASF<9 B5?4KAOI F9IAB?B7<= < 6OK<E?9A<=. %6B=EF64 B5?4KAOI F9IAB?B7<=. 

�?4EE<H<>4J<S B5?4KAOI E9D6<EB6 CB F<CG D9EGDE4, > >BFBDB@G CD98BEF46?S9FES 8BEFGC. 
�?4EE<H<>4J<S B5?4KAOI E9D6<EB6 CB @B89?< D4;6ёDFO64A<S. 

 

&9@4 4. &9IAB?B7<S 6OK<E?9A<= MapReduce. 
&9IAB?B7<S B5D45BF>< 84AAOI MapReduce, 9ё EH9DO CD<@9A9A<S. $94?<;4J<< 

MapReduce. #D<@9D CDB7D4@@O, D94?<;B64AAB= E CB@BMPR F9IAB?B7<< MapReduce. 
  

&9@4 5. $4ECD989?ёAAO9 H4=?B6O9 E<EF9@O. 
#BASF<9 D4ECD989?ёAAOI H4=?B6OI E<EF9@. %6B=EF64 D4ECD989?ёAAOI H4=?B6OI 

E<EF9@. (4=?B6O9 E<EF9@O Google File System, Hadoop distributed file system, <I 
4DI<F9>FGD4, EIB8EF64 < D4;?<K<S. 

 

&9@4 6. #DB7D4@@<DB64A<9 8?S 6OEB>BCDB<;6B8<F9?PAOI 6OK<E?9A<=. 
 9FB8B?B7<S CDB9>F<DB64A<S C4D4??9?PAOI 4?7BD<F@B6. 

#DB5?9@O C4D4??9?PAB7B CDB7D4@@<DB64A<S.  9FB8B?B7<S BD74A<;4J<< 
C4D4??9?PAOI 6OK<E?9A<= 8?S SIMD 4DI<F9>FGDO.  9FB8B?B7<S BD74A<;4J<< 
C4D4??9?PAOI 6OK<E?9A<= 8?S MIMD 4DI<F9>FGDO. #B>4;4F9?< >4K9EF64 C4D4??9?PAOI 
@9FB8B6. �<5?<BF9>< 8?S B5@9A4 EBB5M9A<S@<. MPI (Message Passing Interface). OpenMP 

(Open Multi-Processing). #D<@9D CDB7D4@@O E <ECB?P;B64A<9@ OpenMP. 

9. &5:CI89 :>=B@>;L ?> 48AF8?;8=5 

&9>GM<= >BAFDB?P CB 8<EJ<C?<A9 CDB6B8<FES 6 HBD@9 6BCDBEB6 CB ?9>J<BAAB@G 
@4F9D<4?G, ?45BD4FBDAOI D45BF < H<>E<DG9FES 6 HBD@9 >BAFDB?PAB= FBK>< A9 @9A99 
B8AB7B D4;4 6 E9@9EFD.  

#D4>F<K9E>4S CB87BFB6>4 BJ9A<649FES CB D9;G?PF4F4@ 6OCB?A9AAOI ?45BD4FBDAOI 
D45BF. 
 

В>?@>AK 4;я ?@><56CB>G=>9 0BB5AB0F88: 



&5<0 1. �>FG4?PABEFP, 54;B64S F9D@<AB?B7<S < F9A89AJ<< D4;6<F<S. #4D4??9?<;@ 
>B@CPRF9DAOI 6OK<E?9A<= 

1. �4FP BCD989?9A<9 F9D@<AG «6OEB>BCDB<;6B8<F9?PAO9 6OK<E?9A<S». 
2. !4;64FP BEAB6AO9 ECBEB5O CB6OL9A<S CDB<;6B8<F9?PABEF< 6OK<E?<F9?PAB= 
E<EF9@O. 

3. % K9@ E6S;4AO E?B:ABEF< 84?PA9=L97B CB6OL9A<S F4>FB6B= K4EFBFO CDBJ9EEBD4? 
4. �4FP BCD989?9A<9 F9D@<AG «@G?PF<CDBJ9EE<DB64A<9». 
5. $4EE>4;4FP B 69>FBDAB= B5D45BF>9 84AAOI. 
6. #D<@9AS9FES ?< 69>FBDA4S B5D45BF>4 84AAOI 6 EB6D9@9AAOI C9DEBA4?PAOI 
>B@CPRF9D4I? !4;64FP EBBF69FEF6GRM<9 F9IAB?B7<< / D4EL<D9A<S CDBJ9EEBD4. 

7. $4EE>4;4FP B @AB7BHGA>J<BA4?PAB= B5D45BF>9 84AAOI. 
8. $4EE>4;4FP B >BA69=9D9 >B@4A8. 
9. � Kё@ D4;A<J4 C<>B6B= < D94?PAB= CDB<;6B8<F9?PABEF< EGC9D>B@CPRF9D4? 
10. �4>B= EGC9D>B@CPRF9D A4 84AAO= @B@9AF <@99F @4>E<@4?PAGR C<>B6GR 
CDB<;6B8<F9?PABEFP? 
 

&5<0 2. �DI<F9>FGD4 6OEB>BCDB<;6B8<F9?PAOI 6OK<E?<F9?PAOI E<EF9@. 
�?4EE<H<>4J<S 6OK<E?<F9?PAOI E<EF9@. 

1. #B >4>B@G >D<F9D<R >?4EE<H<J<DB64AO 6OK<E?<F9?PAO9 E<EF9@O 6 
>?4EE<H<>4J<< (?<AA4? 

2. '9@ BF?<K4RFES BF CDBK<I SISD E<EF9@O? 
3. '9@ BF?<K4RFES BF CDBK<I SIMD E<EF9@O? 
4. '9@ BF?<K4RFES BF CDBK<I MISD E<EF9@O? 
5. '9@ BF?<K4RFES BF CDBK<I MIMD E<EF9@O? 
6. '9@ BF?<K4RFES @G?PF<CDBJ9EEBDO BF @G?PF<>B@CPRF9DB6? 
7. '9@ BF?<K4RFES UMA E<EF9@O BF NUMA E<EF9@? 
8. '9@ BF?<K4RFES BF CDBK<I CC-NUMA E<EF9@O? 
9. '9@ BF?<K4RFES BF CDBK<I NCC-NUMA E<EF9@O? 
10. '9@ BF?<K4RFES BF CDBK<I SMP E<EF9@O? 
11. '9@ BF?<K4RFES BF CDBK<I @G?PF<CDBJ9EEBDAOI 6OK<E?<F9?PAOI E<EF9@ 
>?4EF9DO? 
 

&5<0 3. "5?4KAO9 F9IAB?B7<<, <I E6B=EF64 < F<CO. 
1. 'FB F4>B9 «B5?4KAO9 F9IAB?B7<<»? 
2. !4;B6<F9 BEAB6AO9 E6B=EF64 B5?4KAOI F9IAB?B7<=. 
3. � Kё@ CD<K<A4 L<DB>B7B D4ECDBEFD4A9A<S B5?4KAOI F9IAB?B7<=? 
4. !4;B6<F9 BEAB6AO9 F<CO B5?4KAOI E9D6<EB6 CD< CDB6989A<< >?4EE<H<>4J<< CB 
F<CG CD98BEF46?S9@B7B D9EGDE4. 

5. #D<698<F9 CD<@9DO B5?4KAOI E9D6<EB6. 
6. #BK9@G HaaS (Hardware as a Service, �CC4D4FAB9 B59EC9K9A<9 >4> E9D6<E) A9 
BFABE<FES > EH9D9 B5?4KAOI F9IAB?B7<=? 

7. � Kё@ BF?<K<9 DaaS BF SaaS? 
8. �4><9 F<CO B5?4KAOI E9D6<EB6 CD98A4;A4K9AO 6 C9D6GR BK9D98P 8?S >BA9KAOI 
CB?P;B64F9?9=, 4 >4><9 8?S D4;D45BFK<>B6 #"? 

9. �4><9 @B89?< D4;6ёDFO64A<S B5?4KAOI E<EF9@ 6O ;A49F9? 
10. % >4>B= J9?PR EB;84RFES 7<5D<8AO9 B5?4>4? 

 

&5<0 4. "5?4KAO9 F9IAB?B7<<, <I E6B=EF64 < F<CO. 
1. �4=F9 BCD989?9A<9 «HGA>J<< 6OEL97B CBDS8>4» 6 CDB7D4@@<DB64A<<. 
2. �4><9 HGA>J<< 6OEL97B CBDS8>4 <ECB?P;GRFES 6 F9IAB?B7<< B5?4KAOI 
6OK<E?9A<= MapReduce? 

3. !4;B6<F9 L47< B5B5MёAAB7B 4?7BD<F@4 MapReduce. 



4. �4><9 F<CO G;?B6 EB;84RFES CD< <ECB?P;B64A<< F9IAB?B7<< MapReduce < >4>B6B 
<I A4;A4K9A<9? 

5. �4><@< I4D4>F9D<EF<>4@< 8B?:A4 B5?484FP 6OK<E?<F9?PA4S ;484K4, KFB5O BA4 
@B7?4 5OFP QHH9>F<6AB D9L9A4 E CB@BMPR F9IAB?B7<< MapReduce? 

6. #D<698<F9 CD<@9D ;484K<, >BFBD4S @B:9F 5OFP QHH9>F<6AB D9L9A4 E CB@BMPR 
F9IAB?B7<< MapReduce? 

7. �4C<L<F9 E<7A4FGDG HGA>J<< map() A4 CE968BS;O>9 CDB7D4@@<DB64A<S 8?S 
CD<698ёAAB7B CD<@9D4. 

8. �4C<L<F9 E<7A4FGDG HGA>J<< reduce() A4 CE968BS;O>9 CDB7D4@@<DB64A<S 8?S 
CD<698ёAAB7B CD<@9D4. 

9. !4;B6<F9 A4<5B?99 <;69EFAO9 D94?<;4J<< MapReduce. 
10. �?S >4><I F<CB6 6OK<E?<F9?PAOI E<EF9@ 6 >?4EE<H<>4J<< (?<AA4 <@99F E@OE? 
<ECB?P;B64FP F9IAB?B7<R MapReduce? 

 

&5<0 5. $4ECD989?ёAAO9 H4=?B6O9 E<EF9@O. 
1. �4=F9 BCD989?9A<9 «D4ECD989?ёAAB= H4=?B6B= E<EF9@O». 
2. �4=F9 BCD989?9A<9 «D9C?<>4J<< 84AAOI». 
3. % >4>B= J9?PR 6OCB?AS9FES D9C?<>4J<S 84AAOI? 
4. �4>B6O EH9DO CD<@9A9A<S D4ECD989?ёAAOI H4=?B6OI E<EF9@? 
5. � Kё@ EBEFB<F BF?<K<9 D4ECD989?ёAAB= H4=?B6B= E<EF9@O BF D4ECD989?ёAAB7B 
ID4A<?<M4 84AAOI? 

6. �4><9 D4ECD989?ёAAO9 H4=?B6O9 E<EF9@O 6O ;A49F9? 
7. "C<L<F9 CD<AJ<C D45BFO Google File System. 
8. 'FB CDB<EIB8<F 6 Google File System, 9E?< G;9? 84AAOI, ID4ASM<= BEAB6AGR 
>BC<R HD47@9AF4 H4=?4, 6OIB8<F <; EFDBS? 

9. "C<L<F9 CD<AJ<C D45BFO Hadoop distributed file system. 

10. 'FB CDB<EIB8<F 6 Hadoop distributed file system, 9E?< G;9? 84AAOI, ID4ASM<= 
BEAB6AGR >BC<R HD47@9AF4 H4=?4, 6OIB8<F <; EFDBS? 

11. !4;B6<F9 EIB8EF64 < D4;?<K<S Google File System < Hadoop distributed file system. 

 

&5<0 6. #DB7D4@@<DB64A<9 8?S 6OEB>BCDB<;6B8<F9?PAOI 6OK<E?9A<=.  9FB8B?B7<S 
CDB9>F<DB64A<S C4D4??9?PAOI 4?7BD<F@B6. 

1. !4;B6<F9 BEAB6AO9 CDB5?9@O C4D4??9?PAB7B CDB7D4@@<DB64A<S. 
2. $4EE>4:<F9 B @9FB8B?B7<< BD74A<;4J<< C4D4??9?PAOI 6OK<E?9A<= 8?S SIMD 
4DI<F9>FGDO. 

3. $4EE>4:<F9 B @9FB8B?B7<< BD74A<;4J<< C4D4??9?PAOI 6OK<E?9A<= 8?S MIMD 
4DI<F9>FGDO. 

4. !4;B6<F9 BEAB6AO9 CB>4;4F9?< >4K9EF64 C4D4??9?PAOI @9FB8B6. 
5. �4> E6S;4AO @9:8G EB5B= F4><9 CB>4;4F9?< >4> GE>BD9A<9 < QHH9>F<6ABEFP. 
6.  B:9F ?< ;A4K9A<9 GE>BD9A<S CD96OL4FP >B?<K9EF6B CDBJ9EEBDB6, <ECB?P;G9@OI 
8?S ;4CGE>4 C4D4??9?PAB= CDB7D4@@O? 

7. '9@ BF?<K49FES E<?PA4S @4ELF45<DG9@BEFP BF E?45B=? 
8. �?S K97B <ECB?P;G9FES 5<5?<BF9>4 MPI, >4><9 BEAB6AO9 6B;@B:ABEF< 
CD98BEF46?S9F? 

9. 'FB F4>B9 OpenMP, >4><9 6B;@B:ABEF< CD98BEF46?S9F? 
10. �@99F ?< E@OE? <ECB?P;B64FP MPI A4 6OK<E?<F9?SI E B5M9= C4@SFPR? 

 

10. �>@я4>: ?@>2545=8я 8 :@8B5@88 >F5=820=8я ?@><56CB>G=>9 0BB5AB0F88 

1>;4@9A CB B>BAK4A<< <;GK9A<S >GDE4 CDB6B8<FES 6 C<EP@9AAB-GEFAB= HBD@9. 
�BCGE>B@ 8B Q>;4@9A4 S6?S9FES 6OCB?A9A<9 86GI ?45BD4FBDAOI D45BF. #D< 6OCB?A9A<< 
@9A99 FDёI ?45BD4FBDAOI D45BF @4>E<@4?PA4S BJ9A>4 A4 Q>;4@9A9 – 4. 



 

#D<@9DAO= C9D9K9AP F9BD9F<K9E><I 6BCDBEB6: 
1. �<8O C4D4??9?<;@4 >B@CPRF9DAOI 6OK<E?9A<=. 
2. �?4EE<H<>4J<R 6OK<E?<F9?PAOI E<EF9@ (?<AA4. 
3. �?4EE<H<>4J<S MIMD E<EF9@. 
4. %6B=EF64 < F<CO B5?4KAOI F9IAB?B7<=. 
5. &9IAB?B7<S D4ECD989?ёAAOI 6OK<E?9A<= MapReduce. 
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