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

�<EJ<C?VA4 « 4F9@4F<KA9 @B89?R64AAS» 
6<6K4TFPES ;8B5G64K4@< 6<MBW BE6VF< EC9JV4?PABEFV 
122 «�B@C’RF9DAV A4G><» A4 FD9FPB@G >GDEV V T 
6<5VD>B6BR >B@CBA9AFBR.  

#D<;A4K9AAS 8<EJ<C?VA< « 4F9@4F<KA9 
@B89?R64AAS» CB?S74T 6 A46K4AAV EFG89AFV6 ;4E484@ F4 
CD4>F<KA<@ A46<K>4@ @4F9@4F<KAB7B @B89?R64AAS 
DV;A<I CDBJ9EV6 F4 E<EF9@, MB 6<>BD<EFB6GRFPES 6 
VAHBD@4JV=A<I F9IAB?B7VSI. *S 8<EJ<C?VA4 ECDS@B64A4 
A4 B6B?B8VAAS EFG89AF4@< @9FB84@< @4F9@4F<KAB7B 
4A4?V;G, EF4F<EF<><, BCF<@V;4JVW F4 6<>BD<EF4AAS @B6< 
CDB7D4@G64AAS Python 8?S EF6BD9AAS F4 4A4?V;G 
@4F9@4F<KA<I @B89?9=. #V8 K4E 6<6K9AAS JVTW 8<EJ<C?VA<, 
EFG89AF< B;A4=B@?RRFPES ; DV;AB@4AVFA<@< 
@4F9@4F<KA<@< >BAJ9CJVS@< F4 @9FB84@<, 
6<>BD<EFB6G64A<@< 8?S @B89?R64AAS F4 4A4?V;G 
8<A4@VKA<I E<EF9@, 6<C48>B6<I CDBJ9EV6, BCF<@V;4JVW F4 
4A4?V;G 84A<I. �BA< F4>B: A46K4RFPES CDB7D4@G64F< A4 
@B6V Python, 6<>BD<EFB6GRK< 65G8B64AV F4 EFBDBAAV 
5V5?VBF9>< 8?S D94?V;4JVW @4F9@4F<KA<I @B89?9=, 
6V;G4?V;4JVW 84A<I F4 4A4?V;G D9;G?PF4FV6. 

 

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

 9F4 6<6K9AAS 8<EJ<C?VA< « 4F9@4F<KA9 
@B89?R64AAS» CB?S74T G CV87BFB6JV EFG89AFV6 8B 
6<DVL9AAS E>?48A<I ;4684AP F4 CDB5?9@ 6 74?G;V 
VAHBD@4JV=A<I F9IAB?B7V= L?SIB@ 6<>BD<EF4AAS 
@4F9@4F<KA<I @9FB8V6 F4 @B89?9=. �BA4 ECDS@B64A4 A4 
DB;6<FB> G EFG89AFV6 4A4?VF<KAB7B @<E?9AAS, >D94F<6AB7B 
CV8IB8G 8B DB;6'S;4AAS CDB5?9@, 4 F4>B: A4 A46<K>< 
E4@BEFV=AB7B CDB9>FG64AAS F4 DB;DB5>< VAHBD@4JV=A<I 
E<EF9@ ;4 8BCB@B7BR @4F9@4F<KAB7B @B89?R64AAS V @B6< 
CDB7D4@G64AAS Python. 

 

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. 
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�� 5. �84FAVEFP ECV?>G64F<ES VAB;9@ABR @B6BR. 
�� 6. �84FAVEFP 6K<F<ES = B6B?B8V64F< EGK4EA<@< 
;A4AAS@<. 
�� 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: 
%� 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. 
%� 3. �84FAVEFP 8B ?B7VKAB7B @<E?9AAS, CB5G8B6< 
?B7VKA<I 6<EAB6>V6, 6<>BD<EF4AAS HBD@4?PA<I @B6 V 
@B89?9= 4?7BD<F@VKA<I B5K<E?9AP, CDB9>FG64AAS, 
DB;DB5?9AAS = 4A4?V;G 4?7BD<F@V6, BJVAR64AAS WI 
9H9>F<6ABEFV F4 E>?48ABEFV, DB;6’S;ABEFV F4 
A9DB;6’S;ABEFV 4?7BD<F@VKA<I CDB5?9@ 8?S 489>64FAB7B 
@B89?R64AAS CD98@9FA<I B5?4EF9= V EF6BD9AAS 
CDB7D4@A<I F4 VAHBD@4JV=A<I E<EF9@. 
%� 4. �84FAVEFP 6<>BD<EFB6G64F< EGK4EAV @9FB8< 
@4F9@4F<KAB7B @B89?R64AAS B5’T>FV6, CDBJ9EV6 V S6<M, 
DB;DB5?SF< @B89?V = 4?7BD<F@< K<E9?PAB7B 
DB;6’S;G64AAS ;484K @4F9@4F<KAB7B @B89?R64AAS, 
6D4IB6G64F< CBI<5>< A45?<:9AB7B K<E9?PAB7B 
DB;6’S;G64AAS CDBH9EV=A<I ;484K. 
 

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

#$ 2. �<>BD<EFB6G64F< EGK4EA<= @4F9@4F<KA<= 4C4D4F 
A9C9D9D6AB7B F4 8<E>D9FAB7B 4A4?V;G, ?VAV=ABW 4?795D<, 
4A4?VF<KABW 79B@9FDVW, 6 CDBH9EV=AV= 8VS?PABEFV 8?S 
DB;6’S;4AAS ;484K F9BD9F<KAB7B F4 CD<>?48AB7B 
I4D4>F9DG 6 CDBJ9EV CDB9>FG64AAS F4 D94?V;4JVW B5’T>FV6 
VAHBD@4F<;4JVW. 
#$ 3. �<>BD<EFB6G64F< ;A4AAS ;4>BAB@VDABEF9= 
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6<C48>B6<I S6<M, WI 6?4EF<6BEF9= F4 BC9D4JV= A48 A<@<, 
@B89?9= 6<C48>B6<I CDBJ9EV6 F4 EGK4EA<I CDB7D4@A<I 
E9D98B6<M 8?S DB;6’S;G64AAS ;484K EF4F<EF<KABW B5DB5>< 
84A<I V CB5G8B6< CDB7AB;A<I @B89?9=. 
#$ 6. �<>BD<EFB6G64F< @9FB8< K<E9?PAB7B 
8<H9D9AJVR64AAS F4 VAF97DG64AAS HGA>JV=, DB;6'S;4AAS 
;6<K4=A<I 8<H9D9AJV4?PA<I F4 VAF97D4?PA<I DV6ASAP, 
BEB5?<6BEF9= K<E9?PA<I @9FB8V6 F4 @B:?<6BEF9= WI 
484CF4JVW 8B VA:9A9DA<I ;484K, @4F< A46<K>< CDB7D4@ABW 
D94?V;4JVW K<E9?PA<I @9FB8V6. 

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./4,0 >D98. 
 

40 7B8./1,3 >D98. 
40 7B8./1,3 >D98. 
40 7B8./1,4 >D98. 

 

�4?9A84DA<= C?4A* 
 

№ 

;/C !4=@9AG64AAS F9@ 

$B;CB8V? A46K4?PAB7B K4EG, 
7B8<A 

?> CD E4@. 
DB5BF4 

�  1.    "EAB6< CDB7D4@G64AAS 6 Python 8?S @4F9@4F<KAB7B @B89?R64AAS 
1.1 �EFGC 8B @B6< CDB7D4@G64AAS Python. 2 2 2 

1.2 "C9D4JVW ; K<E?4@<, DS8>4@< F4 ;@VAA<@<. 2 2 2 

1.3 �<>BD<EF4AAS HGA>JV= F4 @B8G?V6. 2 2 2 

1.4 �6989AAS F4 6<6989AAS 84A<I. 2 2 2 

1.5 �9DG64AAS CBFB>B@ CDB7D4@<: G@B6AV 6<D4;< F4 
J<>?<. 

2 2 2 

�EPB7B ;4 ;@VEFB6<= @B8G?P 10 10 10 

�  2.     4F9@4F<KA9 @B89?R64AAS 8<A4@VKA<I E<EF9@ 

2.1 �<;A4K9AAS 8<H9D9AJV4?PA<I DV6ASAP. 2 2 2 

2.2 +<E9?PAV @9FB8< DB;6'S;4AAS 8<H9D9AJV4?PA<I 
DV6ASAP. 

2 2 2 

2.3 %<@G?SJVS 8<A4@VKA<I E<EF9@ ;4 8BCB@B7BR 
K<E9?PA<I @9FB8V6. 

2 2 2 

2.4 �V;G4?V;4JVS D9;G?PF4FV6 @B89?R64AAS. 2 2 2 

2.5 �A4?V; EF45V?PABEFV F4 ;5V:ABEFV E<EF9@. 2 2 2 

�EPB7B ;4 ;@VEFB6<= @B8G?P 10 10 10 

�  3.     B89?R64AAS 6<C48>B6<I CDBJ9EV6 

3.1 �<C48>B6V 69?<K<A< F4 WI DB;CB8V?<. 2 2 2 

3.2 %F4F<EF<KAV HGA>JVW F4 WI 6<>BD<EF4AAS. 2 2 2 

3.3 %<@G?SJVS 6<C48>B6<I CDBJ9EV6: 79A9D4JVS 
6<C48>B6<I K<E9?. 

2 2 2 

3.4  B89?R64AAS E<EF9@ ; 6<C48>B6<@< C4D4@9FD4@<. 2 2 2 

3.5 �A4?V; D9;G?PF4FV6 E<@G?SJV= 6<C48>B6<I CDBJ9EV6. 2 2 2 

�EPB7B ;4 ;@VEFB6<= @B8G?P 10 10 10 
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�  4.    "CF<@V;4JVS F4 4A4?V; 84A<I ; 6<>BD<EF4AAS@ @4F9@4F<KAB7B @B89?R64AAS 

4.1 �VAV=A9 F4 A9?VAV=A9 CDB7D4@G64AAS. 2 2 2 

4.2  9FB8< BCF<@V;4JVW: 7D48VTAFA<= ECGE>, @9FB8< 
 BAF9-�4D?B FBMB. 

2 2 2 

4.3  B89?R64AAS F4 4A4?V; 84A<I ;4 8BCB@B7BR 
5V5?VBF9>< Pandas. 

2 2 2 

4.4 �V;G4?V;4JVS 84A<I ;4 8BCB@B7BR 5V5?VBF9>< 
Matplotlib. 

2 2 2 

4.5 #B5G8B64 F4 BJVA>4 @B89?9= @4L<AAB7B A46K4AAS ;4 
8BCB@B7BR 5V5?VBF9>< Scikit-learn. 

2 2 2 

�EPB7B ;4 ;@VEFB6<= @B8G?P 10 10 10 

�EPB7B 7B8<A CB A46K4?PAV= 8<EJ<C?VAV 40 40 40 

*#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 CD4>F<KA<I DB5VF, 
6<>BA4AAS >BAFDB?PA<I DB5VF, VA8<6V8G4?PA<I DB5VF, CV87BFB6>4  
8BCB6V89= F4 CD9;9AF4JV= ; B5D4ABW F9@4F<>< V 6>?RK4RFP 
>BAFDB?P F9BD9F<KABW V CD4>F<KABW CV87BFB6><. 

"JVAR64AAS VA8<6V8G4?PA<I ;4684AP ;8B5G64KV6 6<MBW 
BE6VF<. �4?< ;4 VA8<6V8G4?PAV ;4684AAS A4D4IB6GRFPES 
;8B5G64K96V ?<L9 CD< GECVLAB@G WI 6<>BA4AAV F4 ;4I<EFV. 
�V?P>VEFP 54?V6, S>4 A4D4IB6GTFPES ;4 DV;AV 6<8< VA8<6V8G4?PA<I 
;4684AP ;4?9:<FP 6V8 WI B5’T@G F4 ;A4K<@BEFV. �BA< 8B84RFPES 
8B EG@< 54?V6, A45D4A<I ;8B5G64K9@ 6<MBW BE6VF< ;4 CBFBKAG 
A46K4?PAG 8VS?PAVEFP. 

"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 ;8B5G64KV6 6<MBW BE6VF< ; 
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8<EJ<C?VA< ;8V=EARTFPES L?SIB@ E>?484AAS ;4?V>G K9D9;  
6V8CB6V8V A4 F9BD9F<KAV C<F4AAS F4 DB;6’S;G64AAS ;484K. �B  
;4?V>G 8BCGE>4RFPES ;8B5G64KV 6<MBW BE6VF<, S>V 6<>BA4?< 6EV 
CD98EF46?9AV 6<M9 ;4684AAS, 6V8CD4JR64?< CDBCGM9AAV ;4ASFFS 
F4 A45D4?< A9B5IV8AG >V?P>VEFP 54?V6. �?S @B:?<6BEFV 
BFD<@4AAS A9B5IV8ABW >V?P>BEFV 54?V6 DB;DB5?9AB VA8<6V8G4?PAV 
;4684AAS CB >B:AV= ; F9@ 8<EJ<C?VA< 6 E<EF9@V 8<EF4AJV=AB7B 
A46K4AAS MOODLE. 

&6BDK4 DB5BF4 ;8B5G64K4 BJVARTFPES >4H98DBR 
9>BAB@VKABW >V59DA9F<>< V @4F9@4F<KAB7B @B89?R64AAS V 
6>?RK4T GK4EFP 6 A4G>B6B-8BE?V8AV= DB5BFV – 8B 10 54?V6; 
6<EFGC< 6 A4G>B6<I 7GDF>4I V >BAH9D9AJVSI – 8B 10 54?V6. 
%I9@4 CBFBKAB7B V CV8EG@>B6B7B  >BAFDB?R ;A4AP 

№ 
;@VEFB6B7B 
@B8G?R 

�V?P>VEFP 
7B8<A (BD@4 >BAFDB?R 

�V?P>VEFP 
;4IB8V6 

"JVA>4 %G@4 

�� #D min max min max 

1 10 10 

�G8<FBDA4 DB5BF4:           

– BC<FG64AAS A4 ;4ASFFSI; 4 0,5 1 2 4 

– 6<>BA4AAS CD4>F<KA<I ;4684AP; 4 1 1,5 4 6 

%4@BEFV=A4 DB5BF4:           

– BCD4JR64AAS B>D9@<I C<F4AP F9@; 2 0,5 1 1 2 

– F9EFG64AAS 6 moodle; 4 1 1,5 4 6 

$4;B@:        11 18 

2 10 10 

�G8<FBDA4 DB5BF4:           

– BC<FG64AAS A4 ;4ASFFSI; 4 0,5 1 2 4 

– 6<>BA4AAS CD4>F<KA<I ;4684AP; 4 1 1,5 4 6 

%4@BEFV=A4 DB5BF4:           

– BCD4JR64AAS B>D9@<I C<F4AP F9@; 4 0,5 1 2 4 

– F9EFG64AAS 6 moodle; 4 1 1,5 4 6 

$4;B@:        12 20 

3 10 10 

�G8<FBDA4 DB5BF4:           

– BC<FG64AAS A4 ;4ASFFSI; 4 0,5 1 2 4 

– 6<>BA4AAS CD4>F<KA<I ;4684AP; 4 1 1,5 4 6 

%4@BEFV=A4 DB5BF4:           

– BCD4JR64AAS B>D9@<I C<F4AP F9@; 4 0,5 1 2 4 

– F9EFG64AAS 6 moodle; 4 1 1,5 4 6 

$4;B@:        12 20 

4 10 10 

�G8<FBDA4 DB5BF4:           

– BC<FG64AAS A4 ;4ASFFSI; 4 0,5 1 2 4 

– 6<>BA4AAS CD4>F<KA<I ;4684AP; 4 1 1,5 4 6 

– >BAFDB?PA4 DB5BF4; 1 3 5 3 5 

%4@BEFV=A4 DB5BF4:           

– BCD4JR64AAS B>D9@<I C<F4AP F9@; 4 0,5 1 2 4 
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– F9EFG64AAS 6 moodle; 4 1 1,5 4 6 

– A4G>B64 DB5BF4; 1 5 10 5 10 

– A9HBD@4?PAV HBD@< 1 5 7 5 7 

$4;B@:        25 42 

#BFBKA<= >BAFDB?P ;A4AP 60 100 

�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 

35 - 59 FX A9 ;4D4IB64AB ; @B:?<6VEFR CB6FBDAB7B 
E>?484AAS 2 (A9;48B6V?PAB) 

0 - 34 F A9 ;4D4IB64AB ; @B:?<6VEFR CB6FBDAB7B 
E>?484AAS 

  

7. #B?VF<>4 
>GDEG 

#B?VF<>4 >GDEG 6<;A4K4TFPES E<EF9@BR 6<@B7, S>V 
6<>?484K CD98’S6?ST 8B ;8B5G64K4 6<MBW BE6VF< CD< 
6<6K9AAV 8<EJ<C?VA< F4 ґDGAFGTFPES A4 ;4E484I 4>489@VKABW 
8B5DBK9EABEFV.  

�BFD<@G64F<ES 9F<>< CB698VA><, S>4 CDBC<E4A4 G 
�B89>EV 4>489@VKABW 8B5DBK9EABEFV G  <>B?4W6EP>B@G 
A4JVBA4?PAB@G 47D4DAB@G GAV69DE<F9FV. #DBCGM9AV ;4ASFFS 
6V8CD4JPB6G64F< 6V8CB6V8AB ;4F69D8:9AB7B 7D4HV>G 
>BAEG?PF4JV=. �>489@VKA4 A98B5DBK9EAVEFP T A9EG@VEA<@< 
; CD<AJ<C4@< 6<>?484AAS >GDEG, ; K<@ ;8B5G64KV 6<MBW 
BE6VF< B;A4=B@?RRFPES CV8 K4E C9DLB7B ;4ASFFS. 
�B84F>B6V 6<@B7< HBD@G?RRFPES 6<>?484K9@ 6D4IB6GRK< 
EC9J<HV>G A46K4?PABW 8<EJ<C?VA<. 

�A=>2=і ?@8=F8?8 ?@>2545==O 70=OBL:  
- 6V8>D<FVEFP 8B AB6<I F4 A9BD8<A4DA<I V89=, 
FB?9D4AFAVEFP, 8B5DB;<K?<64 C4DFA9DEP>4 4F@BEH9D4 
6;4T@BDB;G@VAAS F4 F6BDKB7B DB;6<F>G; 
- GEV ;4684AAS, C9D9854K9AV CDB7D4@BR, @4RFP 5GF< 
6<>BA4AV G 6EF4AB6?9A<= F9D@VA; 
- DV;AV @B89?V DB5BF< A4 ;4ASFFSI, G FB@G K<E?V DB5BF4 A48 
6<DVL9AAS@ ;4684AP 84T @B:?<6VEFP ;8B5G64K4@ 6<MBW 
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BE6VF< S>A4=L<DL9 DB;>D<F< E6V= 6?4EA<= CBF9AJV4?, 
A46K<F<EP 8B6VDSF< E6BW@ C4DFA9D4@, DB;6<AGF< A46<K>< 
VAF9?9>FG4?PABW DB5BF< 6 >B@4A8V; 
- >GDE C9D9854K4T VAF9AE<6A9 6<>BD<EF4AAS @B5V?PA<I 
F9IAB?B7V= A46K4AAS, MB 84T @B:?<6VEFP ;8B5G64K4@ 6<MBW 
BE6VF< F4 6<>?484K96V ECV?>G64F<EP B8<A ; B8A<@ G 5G8P-
S><= ;DGKA<= 8?S A<I K4E, 4 8?S ;8B5G64KV6 6<MBW BE6VF<, 
S>V 6V8EGFAV A4 ;4ASFFSI, BFD<@4F< A9B5IV8AG A46K4?PAG 
VAHBD@4JVR F4 CD98EF46<F< 6<>BA4AV ;4684AAS; 
- CDBFS7B@ GEPB7B >GDEG 4>F<6AB DB;6<64RFPES 46FBAB@AV 
A46<K>< ;8B5G64KV6 6<MBW BE6VF<, S>V @B:GFP CV87BFG64F< 
8B84F>B6G VAHBD@4JVR ;4 F9@BR, MB A9 G6V=L?4 8B 
C9D9?V>G F9@ CD4>F<KA<I ;4ASFP ;@VEFB6<I @B8G?V6 F4 
6<EFGC<F< ; CD9;9AF4JVTR K< VAHBD@G64AAS@ 8B84F>B6B. 

8. �AHBD@4JV=AV 
8:9D9?4 

�4;B64 ?VF9D4FGD4 
1. �B?BAF<D �. ", �9?VAEP>4 ". �., #BF4CB64 !. �., +V>B6 �. 
�. +<E9?PAV @9FB8<: A46K4?PA<= CBEV5A<>. �VAA<JS: 
�!�', 2020. 322 E.  
URL: http://repository.vsau.org/getfile.php/27703.pdf 

2. �BAK4DB6 ". �., �4E<?PT64 �. �., 2A84 �.  .  +<E9?PAV 
@9FB8< DB;6’S;4AAS CD<>?48A<I ;484K: A46K4?PA<= 
CBEV5A<>. %G@<: %G@EP><= 89D:46A<= GAV69DE<F9F, 2020. 
142 E. 
URL: https://essuir.sumdu.edu.ua/bitstream/123456789/79378 

/3/Honcharov_chyselni_metody.pdf 

3. �@<FDVT64 ". �. %C9JV4?PAV DB;8V?< B5K<E?R64?PABW 
@4F9@4F<><. �B@C’RF9DA<= CD4>F<>G@: A46K4?PA<= 
CBEV5A<>. �<W6: �#� V@. �7BDS %V>BDEP>B7B, 2023. 110 E. 
URL: https://ela.kpi.ua/bitstreams/8c74b637-0773-4017-825e-

cf5a466e2768/download  

4. �D46K9A>B �. �.,  <><F9A>B �. �. �AHBD@4JV=AV 
F9IAB?B7VW: %<EF9@< >B@C’RF9DABW @4F9@4F<><: 
A46K4?PA<= CBEV5A<>. �<W6: �#� V@. �7BDS %V>BDEP>B7B, 
2018. 243 E. URL: https://ela.kpi.ua/bitstreams/474b07e5-
521f-4800-8c09-7dcec91125a0/download  

5. �<F6<AB6 �. �. #D4>F<>G@ ; 4DIVF9>FGD< >B@C’RF9DA<I 
E<EF9@: A46K4?PA<= CBEV5A<>. )4D>V6: )!' � V@. ".  . 
�9>9FB64, 2020. – 68 E. URL: http://surl.li/rzcfa 
6.  4F9@4F<KA9 @B89?R64AAS E<EF9@ V CDBJ9EV6: >BAEC9>F 
?9>JV= / G>?48. !. �. �B784AB64, ". �. �B784AB6. �<W6: �#� 
V@. �7BDS %V>BDEP>B7B, 2022. 85 E. URL: 
https://ela.kpi.ua/server/api/core/bitstreams/b0f1b40c-289d-

4385-956e-0791d55ede37/content 
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7.  4F9@4F<KAV @9FB8< 6 ;484K4I 46FB@4F<;4JVW: 
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&. �. �GA4T64. �<W6: �#� V@. �7BDS %V>BDEP>B7B, 2021. 385 E. 
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71a0715bf1c0/download 

8.  9FB8< BCF<@V;4JVW. �B@C’RF9DA<= CD4>F<>G@: 
A46K4?PA<= CBEV5A<> / G>?48.: �. #. 3>B6?964, �. 3. 
%C9>FBDEP><=. �<W6: �#� V@. �7BDS %V>BDEP>B7B, 2021. 82 E. 
URL: https://ela.kpi.ua/bitstreams/222e5ba9-a5a6-4f94-acae-

77bef6b23df7/download  

 

�BCB@V:A4 ?VF9D4FGD4 
9. !984L>i6EP>4 !. I.  9FB8< i @B89?i iAF9?9>FG4?PAB7B 
4A4?i;G 84A<I. #D4>F<>G@: A46K4?PA<= CBEi5A<>. �<W6: �#I 
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10. "D74AV;4JVS 54; 84A<I F4 ;A4AP: >BAEC9>F ?9>JV= / G>?48. 
". �. �BEF9A>B, �. ". �46D<?9A>B. )4D>V6: )!' � V@. ".  . 
�9>9FB64, 2021. 92 E. URL: http://surl.li/rzcrq 
11. &9BDVS V7BD: >GDE ?9>JV= / G>?48. �. �. �4D4AB6EP>4. 
�<W6: �#� V@. �7BDS %V>BDEP>B7B, 2022. 245 E. URL: 
https://ela.kpi.ua/bitstreams/bb8f883a-7cf9-4bc6-b24a-

8c55f2e6babe/download  

12. &9BDVS VAHBD@4JVW V >B8G64AAS: >GDE ?9>JV= / G>?48. �. 
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13. &DBJP>B �. �. &9BDVS 4?7BD<F@V6: A46K4?PAB-
@9FB8<KA<= CBEV5A<>. �<W6: 'AV69DE<F9F 9>BAB@V>< F4 
CD464 «�$"�», 2023. 126 E. URL: 
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https://pdf.lib.vntu.edu.ua/books/2019/Andrunik_P1_2017_47

0.pdf 

16. 3DB6<= �. �.  4F9@4F<KAV @9FB8< 8BE?V8:9AAS 
BC9D4JV=. �VAV=A9 CDB7D4@G64AAS: A46K4?PA<= CBEV5A<> / 
�. �. 3DB6<=, �.  . �4IB6EP>4, �. �. �D<?<>. +. 1.  �VAA<JS: 
�!&', 2020. 86 E. URL: 




