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1. #D<;A4K9AAS 
A46K4?PABW 
8<EJ<C?VA< 

�<EJ<C?VA4 «�A4?VF<KAV E<EF9@< Big-Data» 
6<6K4TFPES ;8B5G64K4@< 6<MBW BE6VF< EC9JV4?PABEFV 
122 «�B@C’RF9DAV A4G><» A4 K9F69DFB@G >GDEV V T 
6<5VD>B6BR >B@CBA9AFBR. #D<;A4K9A4 8?S 
;4E6BTAAS EFG89AF4@< @9FB8B?B7VKA<I F4 
>BAJ9CFG4?PA<I F9BD9F<KA<I 6V8B@BEF9= CDB 
BEAB6AV CBASFFS 4A4?VF<>< 69?<><I 84A<I F4 
BEAB6AV F9IAB?B7VW, MB ;4EFBEB6GRFPES 8?S 
;59DV74AAS V CBLG>G 6 69?<><I 84A<I, 4 F4>B: 
CV87BFB6>4 >48DV6 6<MBW >64?VHV>4JVW, S>V @4RFP 
CD4>F<KA<= 8BE6V8 ;4EFBEB6G64AAS @9FB8V6 4A4?V;G 
69?<><I 84A<I F4 D94?V;4JVW CDB7D4@ 8?S 4A4?VF<>< 
69?<><I 84A<I, BFD<@4AAS 8BE6V8G G ;4EFBEG64AAV 
EGK4EA<I @9FB8V6 DB5BF< ; Big-Data  G 6<5D4AV= 
74?G;V 8BE?V8:9AP, 4 F4>B: G CDBH9EV=AV= 
8VS?PABEFV. 

�@VEF 8<EJ<C?VA< BIBC?RT >B?B C<F4AP, 
CB6'S;4A<I ; F9IAB?B7VS@< ;59DV74AAS V B5DB5>< 
69?<><I 84A<I, EF4F<EF<KA<@< @9FB84@< 4A4?V;G 
84A<I, EGK4EA<@< CDB7D4@AV ;4EB5< 4A4?V;G 
69?<><I B5ES7V6 VAHBD@4JVW, ;5BDB@ F4 ;59DV74AAS@ 
69?<><I 84A<I, @9FB84@< B5DB5>< V 4A4?V;G 69?<><I 
84A<I F4 6V;G4?V;4JVTR 6<IV8ABW VAHBD@4JVW V 
4A4?VF<KA<I 84A<I. 

«�A4?VF<KAV E<EF9@< Big-Data» T 54;BR 8?S 
BE6BTAAS 9H9>F<6AB7B EF6BD9AAS  A9=DBAA<I 
@9D9:, DB;DB5>< F4 4A4?V;G >BAJ9CFG4?PA<I F4 
F9BD9F<KA<I @B89?9= CD<>?48A<I ;4684AP 4A4?V;G 
69?<><I 84A<I V; ;4EFBEG64AAS@ @B89?9= Data 
Mining. 

2.  9F4 A46K4?PABW 
8<EJ<C?VA< 

 9F4 8<EJ<C?VA<: EHBD@G64F< G ;8B5G64KV6 
A9B5IV8A<= B5ES7 F9BD9F<KA<I ;A4AP 6 B5?4EFV 
VAHBD@4JV=A<I E<EF9@ V F9IAB?B7V= 8B DB5BF< ; 
69?<><@< 84A<@<. �A4AAS, BFD<@4AV 6 D9;G?PF4FV 
BE6BTAAS 8<EJ<C?VA<, 8BCB@B:GFP CD< ;5BDV F4 
4A4?V;V 69?<K9;A<I B5ES7V6 EFDG>FGDB64ABW 45B 
A9EFDG>FGDB64ABW VAHBD@4JVW, CD< DB;DB5JV 
@B89?9= 84A<I V BFD<@4AAV AB6<I ;A4AP. 



3 

�=алітич=і EиEте<и Big-Data. �оDчик Є. Ю. 

�4684AAS 8<EJ<C?VA<:  BFD<@4AAS 
CD4>F<KA<I A46<KB> DB5BF< ; 69?<><@< 84A<@<, 
F9IAB?B7VS@< CV87BFB6><, ;59DV74AAS@, B5DB5>BR V 
4A4?V;B@ 69?<><I 84A<I F4 ;4EFBEG64AAS@ 
EF4F<EF<KA<I V @4F9@4F<KA<I @9FB8V6 8?S 4A4?V;G 
69?<><I B5ES7V6 VAHBD@4JVW. 

#D98@9F 8<EJ<C?VA<: EGFAVEFP Big-Data, 

DV;AV VAEFDG@9AF<, CV8IB8< F4 @9FB8< B5DB5>< S> 
EFDG>FGDB64A<I, F4> V A9EFDG>FGDB64A<I 69?<><I 
84A<I 8?S 6<DVL9AAS >BA>D9FA<I ;4684AP F4 JV?9=. 

3. �B@C9F9AFABEFV ІAF97D4?PA4 >B@C9F9AFAVEFP: 
��. �84FAVEFP  DB;6’S;G64F< E>?48AV 

EC9JV4?V;B64AV ;484KV F4 CD4>F<KAV CDB5?9@< G 
74?G;V >B@C’RF9DA<I A4G> 45B G CDBJ9EV A46K4AAS, 
MB C9D9854K4T ;4EFBEG64AAS F9BDV= F4 @9FB8V6 
VAHBD@4JV=A<I F9IAB?B7V= V I4D4>F9D<;GTFPES 
>B@C?9>EAVEFR F4 A96<;A4K9AVEFR G@B6 

�474?PAV >B@C9F9AFABEFV: 
�� 1. �84FAVEFP 8B 45EFD4>FAB7B @<E?9AAS, 4A4?V;G 
F4 E<AF9;G. 
�� 2. �84FAVEFP ;4EFBEB6G64F< ;A4AAS G CD4>F<KA<I 
E<FG4JVSI. 
�� 3. �A4AAS F4 DB;G@VAAS CD98@9FABW B5?4EFV F4 
DB;G@VAAS CDBH9EV=ABW 8VS?PABEFV. 
�� 4. �84FAVEFP ECV?>G64F<ES 89D:46ABR @B6BR S> 
GEAB, F4> V C<EP@B6B. 
�� 5. �84FAVEFP ECV?>G64F<ES VAB;9@ABR @B6BR. 
�� 6. �84FAVEFP 6K<F<ES = B6B?B8V64F< EGK4EA<@< 
;A4AAS@<. 
�� 8. �84FAVEFP 79A9DG64F< AB6V V89W (>D94F<6AVEFP). 
�� 9. �84FAVEFP CD4JR64F< 6 >B@4A8V. 
�� 10. �84FAVEFP 5GF< >D<F<KA<@ V E4@B>D<F<KA<@. 
�� 12. �84FAVEFP BJVAR64F< F4 ;459;C9KG64F< S>VEFP 
6<>BAG64A<I DB5VF. 
�� 13. �84FAVEFP 8VSF< A4 BEAB6V 9F<KA<I @VD>G64AP. 
�� 14. �84FAVEFP D94?V;G64F< E6BW CD464 V B5B6’S;>< 
S> K?9A4 EGECV?PEF64, GE6V8B@?R64F< JVAABEFV 
7DB@48SAEP>B7B (6V?PAB7B 89@B>D4F<KAB7B) 
EGECV?PEF64 F4 A9B5IV8AVEFP =B7B EF4?B7B DB;6<F>G, 
69DIB69AEF64 CD464, CD46 V E6B5B8 ?R8<A< V 
7DB@48SA<A4 6 '>D4WAV. 

%C9JV4?PAV (H4IB6V) >B@C9F9AFABEFV: 
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%� 1. �84FAVEFP 8B @4F9@4F<KAB7B HBD@G?R64AAS 
F4 8BE?V8:G64AAS A9C9D9D6A<I F4 8<E>D9FA<I 
@4F9@4F<KA<I @B89?9=, B5ґDGAFB6G64AAS 6<5BDG 
@9FB8V6 V CV8IB8V6 8?S DB;6’S;G64AAS F9BD9F<KA<I V 
CD<>?48A<I ;484K G 74?G;V >B@C’RF9DA<I A4G>, 
4A4?V;G F4 VAF9DCD9FG64AAS 
%� 2. �84FAVEFP 8B 6<S6?9AAS EF4F<EF<KA<I 
;4>BAB@VDABEF9= A989F9D@VAB64A<I S6<M, 
;4EFBEG64AAS @9FB8V6 B5K<E?R64?PAB7B VAF9?9>FG, 
;B>D9@4 EF4F<EF<KABW, A9=DB@9D9:96BW F4 A9KVF>BW 
B5DB5>< 84A<I, @9FB8V6 @4L<AAB7B A46K4AAS F4 
79A9F<KAB7B CDB7D4@G64AAS FBMB. 
%� 6. �84FAVEFP 8B E<EF9@AB7B @<E?9AAS, 
;4EFBEG64AAS @9FB8B?B7VW E<EF9@AB7B 4A4?V;G 8?S 
8BE?V8:9AAS E>?48A<I CDB5?9@ DV;ABW CD<DB8<, 
@9FB8V6 HBD@4?V;4JVW F4 DB;6’S;G64AAS E<EF9@A<I 
;484K, MB @4RFP EGC9D9K?<6V JV?V, A96<;A4K9ABEFV 
F4 D<;<><. 
%� 11. �84FAVEFP 8B VAF9?9>FG4?PAB7B 4A4?V;G 84A<I 
A4 BEAB6V @9FB8V6 B5K<E?R64?PAB7B VAF9?9>FG 
6>?RKAB ; 69?<><@< F4 CB74AB EFDG>FGDB64A<@< 
84A<@<, WIAPBW BC9D4F<6ABW B5DB5>< F4 6V;G4?V;4JVW 
D9;G?PF4FV6 4A4?V;G 6 CDBJ9EV DB;6’S;G64AAS 
CD<>?48A<I ;484K. 

4. �4C?4AB64AV 
D9;G?PF4F< 
A46K4?PABW 
8<EJ<C?VA< 

#$ 4. �<>BD<EFB6G64F< @9FB8< B5K<E?R64?PAB7B 
VAF9?9>FG, @4L<AAB7B A46K4AAS, A9=DB@9D9:96BW F4 
A9KVF>BW B5DB5>< 84A<I, 79A9F<KAB7B F4 
96B?RJV=AB7B CDB7D4@G64AAS 8?S DB;6’S;4AAS ;484K 
DB;CV;A464AAS, CDB7AB;G64AAS, >?4E<HV>4JVW, 
V89AF<HV>4JVW B5’T>FV6 >9DG64AAS FBMB. 
#$ 8. �<>BD<EFB6G64F< @9FB8B?B7VR E<EF9@AB7B 
4A4?V;G B5’T>FV6, CDBJ9EV6 V E<EF9@ 8?S ;484K 
4A4?V;G, CDB7AB;G64AAS, GCD46?VAAS F4 
CDB9>FG64AAS 8<A4@VKA<I CDBJ9EV6 6 
@4>DB9>BAB@VKA<I, F9IAVKA<I, F9IAB?B7VKA<I V 
HVA4AEB6<I B5’T>F4I. 
#$ 12. �4EFBEB6G64F< @9FB8< F4 4?7BD<F@< 
B5K<E?R64?PAB7B VAF9?9>FG F4 VAF9?9>FG4?PAB7B 
4A4?V;G 84A<I 6 ;484K4I >?4E<HV>4JVW, 
CDB7AB;G64AAS, >?4EF9DAB7B 4A4?V;G, CBLG>G 
4EBJV4F<6A<I CD46<? ; 6<>BD<EF4AAS@ CDB7D4@A<I 
VAEFDG@9AFV6 CV8FD<@>< 5474FB6<@VDAB7B 4A4?V;G 
84A<I A4 BEAB6V F9IAB?B7V= DataMining, TextMining, 
WebMining. 
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5. "C<E A46K4?PABW 
8<EJ<C?VA< 

�EPB7B 7B8<A/>D98<FV6 ;4 
A46K4?PA<@ C?4AB@, ; A<I: 
- ?9>JVW 
- CD4>F<KAV ;4ASFFS 
- E4@BEFV=A4 DB5BF4 

 

120 7B8. / 4 >D98. 
 

26 7B8. / 0,87 >D98.  
26 7B8. / 0,87 >D98.  
68 7B8. / 2,26 >D98.  

 

 �4?9A84DA<= C?4A* 
 B8G?P 1. �A4?VF<KAV E<EF9@< Big-Data 

�@VEFB6<= 
@B8G?P 

&9@< "5ES7< 7B8<A 
 

№ 

 

A4;64 
 

№ A4;64 �� #$ %$ $4;B@

1
 

&9
IA
B?
B7
VW 
F4
 E
<E
F9
@<
 B
5D
B5
><
 6
9?
<>
<I
 

84
A<
I 
@B
6B
R
 C
DB
7D
4@
G6
4A
AS
 R

 

1 
�:9D9?4 69?<><I 84A<I. �AF9DA9F $9K9=. 
�<;A4K9AAS Big Data 

2 2 5 

2 
�A4?V; 84A<I 6 R. (4>FBD<, EC<E><, 
HD9=@< F4 8VW A48 A<@< 

2 2 5 

3 
�>ECBDF, V@CBDF F4 B5DB5?9AAS 84A<I 6 R 2 2 5 

4 
"EAB6AV VAEFDG@9AF< 4A4?V;G F4 
6V;G4?V;4JVW 84A<I 6 R 

2 2 5 

5 
&9IAB?B7VW Hadoop Big Data. $B;CB8V?9A4 
B5DB5>4 MapReduce 

2 2 5 

6 #?4FHBD@4 Apache Spark 2 2 5 

�EPB7B ;4 ;@VEFB6<= @B8G?P 12 12 30 

2
 

&9
IA
B?
B7
VW 
F4
 E
<E
F9
@<
 B
5D
B5
><
 6
9?
<>
<I
 8
4A
<I
 

@B
6B
R
 C
DB
7D
4@
G6
4A
AS
 P
yt
ho
n 

7 
$B?P Python 6 4A4?V;V 84A<I. �V8>D<FV 
84AV, WI HBD@4F< F4 ;4EB5< B5DB5?9AAS 2 2 5 

8 

#DBJ98GD4 V@CBDFG 84A<I V; H4=?V6 G 
$andas. �4EB5< 8?S >BD9?SJV=AB7B 4A4?V;G 
6 Pandas 

2 2 5 

9 

"5DB5?9AAS 6V8EGFAVI 84A<I. 
#9D9F6BD9AAS F<CV6 84A<I F4 
@4AVCG?R64AAS 84F4 HD9=@4@< G Python 

2 2 5 

10 $97D9EV=A<= 4A4?V; 84A<I 6 Python 2 2 5 

11 

#B@<?>< 6 4A4?V;V 84A<I F4 CDB7AB;AV= 
4A4?VF<JV. "JVA>4 CB@<?B> D97D9EVW 
;4EB54@< Python.  

2 2 6 
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12 

�?7BD<F@< >?4E<HV>4JVW 84A<I. 
�4EFBEG64AAS F4 CDB5?9@< >?4E<HV>4JV=. 
 B89?P >?4E<HV>4FBD4 89D964 DVL9AP 

2 2 6 10 

13 
 B8G?P Pyplot. �AEFDG@9AF Plotly. &<C< 
6V;G4?V;4JVW 84A<I. �V;G4?V;4JVS 4AB@4?V= 

2 2 6 10 

�EPB7B ;4 ;@VEFB6<= @B8G?P 14 14 38 66 

�EPB7B 7B8<A CB A46K4?PAV= 8<EJ<C?VAV 26 26 68 120 

 

*#D<@VF>4. #DB6989AAS 6<8V6 ;4ASFP ;8V=EARTFPES 6V8CB6V8AB 8B 7D4HV>G 
BE6VFAPB7B CDBJ9EG 
6. #BDS8B> F4 
>D<F9DVW 
BJVAR64AAS 

"JVAR64AAS ;8B5G64KV6 6<MBW BE6VF< ;8V=EARTFPES 
6V8CB6V8AB 8B #B?B:9AAS CDB BD74AV;4JVR BE6VFAPB7B 
CDBJ9EG G  <>B?4W6EP>B@G A4JVBA4?PAB@G 47D4DAB@G 
GAV69DE<F9FV, #B?B:9AAS CDB CBDS8B> BJVAR64AAS 
;8B5G64KV6 6<MBW BE6VF< G  <>B?4W6EP>B@G 
A4JVBA4?PAB@G 47D4DAB@G GAV69DE<F9FV. 

"JVAR64AAS CBFBKABW A46K4?PABW 8VS?PABEFV. 
"JVAR64AAS ;A4AP ;8B5G64KV6 6<MBW BE6VF< CV8 K4E 
CD4>F<KA<I ;4ASFP F4 6<>BA4AAS VA8<6V8G4?PA<I ;4684AP 
; 8<EJ<C?VA< CDB6B8<FPES ;4 F4><@< >D<F9DVS@<: 
E<EF9@4F<KAVEFP DB5BF< A4 ?9>JV=A<I F4 CD4>F<KA<I 
;4ASFFSI, DV69AP ;A4AP, CDB89@BAEFDB64A<= G 6V8CB6V8SI 
V 6<EFGC4I, 4>F<6AVEFP CD< B57B6BD9AAV C<F4AP, 
D9;G?PF4F< 6<>BA4AAS V ;4I<EFG CD4>F<KA<I DB5VF F4 
VAL9.  

(BD@< BJVAR64AAS CBFBKABW A46K4?PABW 8VS?PABEFV 
T EF4A84DF<;B64A<@<: F9EFG64AAS, 6<>BA4AAS 
>BAFDB?PA<I DB5VF, VA8<6V8G4?PA<I DB5VF, CV87BFB6>4 
8B>?48V6 F4 CD9;9AF4JV= ; B5D4ABW F9@4F<>< V 6>?RK4RFP 
>BAFDB?P F9BD9F<KABW V CD4>F<KABW CV87BFB6><. 

"JVAR64AAS E4@BEFV=ABW DB5BF< ;8B5G64KV6 
6<MBW BE6VF<. %4@BEFV=A4 DB5BF4 ;8B5G64KV6, S>4 
C9D9854K9A4 6 F9@V CBDS8 ; 4G8<FBDABR DB5BFBR, 
BJVARTFPES CV8 K4E CBFBKAB7B >BAFDB?R F9@< A4 
6V8CB6V8AB@G ;4ASFFV. �4E6BTAAS F9@, S>V 6<ABESFPES 
?<L9 A4 E4@BEFV=AG DB5BFG >BAFDB?RTFPES CD< 
CV8EG@>B6B@G >BAFDB?V. 

#V8EG@>B6<= >BAFDB?P ;A4AP, ;4?V> F4 VEC<F, 
C9D96VDSRFP DV69AP >B@GAV>4F<6ABW >B@C9F9AJVW 
;8B5G64K4 6<MBW BE6VF< 6V8CB6V8AB 8B 6<@B7 A46K4?PABW 
CDB7D4@< V 6V85G64RFPES  6 F9D@VA<, 6EF4AB6?9AV 
A46K4?PA<@ C?4AB@ ;V EC9JV4?PABEFV.  
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�4?V> 6<EF46?STFPES ;4 D9;G?PF4F4@< DB5BF< 
;8B5G64K4 6 E9@9EFDV (6<>BA4AAS E9@9EFDB6<I 
VA8<6V8G4?PA<I ;4684AP F4 >BAFDB?PA<I DB5VF FBMB), 
S>MB 6VA BFD<@46 A9 @9AL9 60 54?V6 ;4 D9=F<A7B6BR 
E<EF9@BR BJVAR64AAS. #D<EGFAVEFP ;8B5G64K4 A4 ;4?V>G 
A9 B5B6’S;>B64. 3>MB ;8B5G64K A9 BFD<@46 MBA4=@9AL 
60 54?V6, ;4?V> 6<EF46?STFPES ;4 D9;G?PF4F4@< 6<>BA4AAS 
A<@ ;4?V>B6BW >BAFDB?PABW DB5BF< A4 BEF4AAPB@G ;4ASFFV 
45B ;4 D9;G?PF4F4@< CV8EG@>B6BW ECV659EV8<. 3>MB 
;8B5G64K A9 A45D46 A9B5IV8ABW EG@< 54?V6, FB 6VA A9 
8BCGE>4TFPES 8B >BAFDB?PA<I ;4IB8V6 V =B@G 
D9>B@9A8GTFPES A45D4F< JR >V?P>VEFP 54?V6 ;4 D4IGAB> 
6<>BA4AAS VA8<6V8G4?PAB7B 8B@4LAPB7B ;4684AAS, 
CBFBKAB7B F9EFB6B7B >BAFDB?R ;A4AP F4 VAL<I 6<8V6 
DB5VF. 
�D<F9DVW BJVA>< 6V8CB6V89= A4 C<F4AAS, MB 6<ABESFPES A4 
;4?V>, A4EFGCAV: 

-  «;4D4IB64AB» 3 ;8B5G64K 6<MBW BE6VF< 846 
CD46<?PAV V 6<K9DCAV 6V8CB6V8V A4 CBEF46?9AV C<F4AAS, 6 
S><I 6VA CB>4;46 8BEF4FAV= DV69AP ;A4AP VAB;9@ABW @B6< ; 
F9@, C9D9854K9A<I A46K4?PABR CDB7D4@BR ;4 C96A<= 
E9@9EFD; 

- «A9 ;4D4IB64AB» 3 ;8B5G64K 6<MBW BE6VF< 846 
A9CD46<?PAV 6V8CB6V8V, 6 S><I 6VA CDB89@BAEFDG646 
;A4KAV CDB74?<A< G ;A4AASI ; BEAB6AB7B CDB7D4@AB7B 
@4F9DV4?G. 

 

$9=F<A7B64 BJVA>4 ;A4AP ;8B5G64KV6 6<MBW BE6VF< ; 8<EJ<C?VA< 

№ 
;@VEFB6B7B 
@B8G?R 

�V?P>VEFP 
7B8<A (BD@4 >BAFDB?R 

�V?P>VEFP 
;4IB8V6 

"JVA>4 %G@4 

�� #� min max min max 

1 

 

14 

 

14 

 

�G8<FBDA4 DB5BF4: 
3 6<>BA4AAS 
CD4>F<KA<I ;4684AP; 
%4@BEFV=A4 DB5BF4: 
3 BCD4JR64AAS 
B>D9@<I C<F4AP F9@; 
$4;B@:  

 

6 

 

 

6 

 

2 

 

 

2,5 

 

4 

 

 

3,5 

 

 

12 

 

 

15 

 

27 

 

24 

 

 

21 

 

45 

2 14 14 

�G8<FBDA4 DB5BF4: 
3 6<>BA4AAS 
CD4>F<KA<I ;4684AP; 
%4@BEFV=A4 DB5BF4: 
3 BCD4JR64AAS 
B>D9@<I C<F4AP F9@; 
$4;B@:  

 

7 

 

 

6 

 

 

 

3 

 

 

2 

 

 

 

4 

 

 

4,5 

 

21 

 

 

12 

 

33 

 

28 

 

 

27 

 

55 

#V8EG@>B6<= >BAFDB?P ;A4AP (;4?V>) 60 100 
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�EPB7B CB 8<EJ<C?VAV 60 100 

 $B;CB8V? 54?V6, S>V BFD<@GRFP ;8B5G64KV 6<MBW BE6VF<,  
F4 L>4?4 BJVAR64AAS – ;4?V> 

%G@4 54?V6 ;4 6EV 6<8< 
BE6VFAPBW 8VS?PABEFV 

"JVA>4 
ECTS 

"JVA>4 ;4 A4JVBA4?PABR L>4?BR 

90 - 100 A 

;4D4IB64AB 
82 - 89 B 

75 - 81 C 

64 - 74 D 

60 - 63 E 
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