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1. #�%#"$& $��"+�� #$"�$�  / '+��!"� ��%*�#��!/  
"#*. 06 "EAB6O 4?7BD<F@<;4J<< < CDB7D4@@<DB64A<S 

1.1 "5?4EFP CD<@9A9A<S D45BK9= CDB7D4@@O 

$45BK4S CDB7D4@@4 GK95AB= 8<EJ<C?<AO "#*.06. "EAB6O 4?7BD<F@<;4J<< < 
CDB7D4@@<DB64A<S D4;D45BF4A4 6 EBBF69FEF6<< E (989D4?PAO@ 7BEG84DEF69AAO@ 
B5D4;B64F9?PAO@ EF4A84DFB@ CB EC9J<4?PABEF< ED98A97B CDBH9EE<BA4?PAB7B B5D4;B64A<S 
09.02.01 �B@CPRF9DAO9 E<EF9@O < >B@C?9>EO 54;B6B= CB87BFB6>< 8?S EC9J<4?PABEF9= 
ED98A97B CDBH9EE<BA4?PAB7B B5D4;B64A<S. 

$45BK4S CDB7D4@@4 D4;D45BF4A4 8?S BKAB= HBD@O B5GK9A<S. 

1.2  9EFB 8<EJ<C?<AO 6 EFDG>FGD9 CDB7D4@@O CB87BFB6>< EC9J<4?<EFB6 ED98A97B ;69A4 

'K95A4S 8<EJ<C?<A4 "#*. 06 "EAB6O 4?7BD<F@<;4J<< < CDB7D4@@<DB64A<S BFABE<FES > 
B5M9CDBH9EE<BA4?PAB@G GK95AB@G J<>?G. 

1.3 *9?P < C?4A<DG9@O9 D9;G?PF4FO BE6B9A<S 8<EJ<C?<AO 

%B89D:4A<9 8<EJ<C?<AO "#*. 06 "EAB6O 4?7BD<F@<;4J<< < CDB7D4@@<DB64A<S 
54;<DG9FES A4 EB89D:4A<< 8<EJ<C?<A: ##.02 �AHBD@4F<>4, "#*.08 �AHBD@4J<BAAO9 
F9IAB?B7<< < BD<9AF<DB64AB A4 CB87BFB6>G B5GK4RM<IES > BE6B9A<R  
CDBH9EE<BA4?PAB7B J<>?4: CDBH9EE<BA4?PAOI @B8G?S # .02 #DB9>F<DB64A<9 
GCD46?SRM<I CDB7D4@@ >B@CPRF9DAOI E<EF9@ < >B@C?9>EB6 < B6?489A<R B5M<@< < 
CDBH9EE<BA4?PAO@< >B@C9F9AJ<S@<: 

 

�B8 "�, #� '@9A<S �A4A<9 
"� 01. �O5<D4FP ECBEB5O D9L9A<S 
;484K CDBH9EE<BA4?PAB= 89SF9?PABEF< 
CD<@9A<F9?PAB > D4;?<KAO@ 
>BAF9>EF4@; 
"� 02. �ECB?P;B64FP EB6D9@9AAO9 
ED98EF64 CB<E>4, 4A4?<;4 < 
<AF9DCD9F4J<< <AHBD@4J<<, < 
<AHBD@4J<BAAO9 F9IAB?B7<< 8?S 
6OCB?A9A<S ;484K CDBH9EE<BA4?PAB= 
89SF9?PABEF<; 
"� 03. #?4A<DB64FP < D94?<;B6O64FP 
EB5EF69AAB9 CDBH9EE<BA4?PAB9 < 
?<KABEFAB9 D4;6<F<9, 
CD98CD<A<@4F9?PE>GR 89SF9?PABEFP 6 
CDBH9EE<BA4?PAB= EH9D9, <ECB?P;B64FP 
;A4A<S CB H<A4AEB6B= 7D4@BFABEF< 6 
D4;?<KAOI :<;A9AAOI E<FG4J<SI; 
"� 04. 1HH9>F<6AB 
6;4<@B89=EF6B64FP < D45BF4FP 6 
>B??9>F<69 < >B@4A89; 
"� 05. "EGM9EF6?SFP GEFAGR < 
C<EP@9AAGR >B@@GA<>4J<R A4 
7BEG84DEF69AAB@ S;O>9 $BEE<=E>B= 

'@9FP: 
$4;D454FO64FP < 
4A4?<;<DB64FP 
4?7BD<F@O 8?S 
D9L9A<S 
CBEF46?9AAOI ;484K;  
BCD989?SFP E?B:ABEFP 
4?7BD<F@B6; 
D94?<;B6O64FP 
F<CB6O9 4?7BD<F@O 6 
6<89 CDB7D4@@ A4 
4>FG4?PAOI S;O>4I 
CDB7D4@@<DB64A<S; 
<ECB?P;B64FP ED98EF64 
CDB9>F<DB64A<S 8?S 
EB;84A<S < 
7D4H<K9E>B7B 
BFB5D4:9A<S 
4?7BD<F@B6; 
BHBD@?SFP >B8 
CDB7D4@@ 6 
EBBF69FEF6<< EB 
EF4A84DFB@ 

�A4FP: 
#BASF<9 
4?7BD<F@<;4J<<, 
E6B=EF64 4?7BD<F@B6, 
B5M<9 CD<AJ<CO 
CBEFDB9A<S 
4?7BD<F@B6, BEAB6AO9 
4?7BD<F@<K9E><9 
>BAEFDG>J<<; 
>?4EE<H<>4J<S S;O>B6 
CDB7D4@@<DB64A<S; 
CBASF<9 E<EF9@O 
CDB7D4@@<DB64A<S; 
BEAB6AO9 Q?9@9AFO 
S;O>4, EFDG>FGD4 
CDB7D4@@O; 
@9FB8O D94?<;4J<< 
F<CB6OI 4?7BD<F@B6; 
BC9D4FBDO < BC9D4J<<, 
GCD46?SRM<9 
EFDG>FGDO, EFDG>FGDO 
84AAOI, >?4EEO 
C4@SF<; 



(989D4J<< E GK9FB@ BEB59AABEF9= 
EBJ<4?PAB7B < >G?PFGDAB7B >BAF9>EF4; 
"� 06. #DBS6?SFP 7D4:84AE>B-
C4FD<BF<K9E>GR CB;<J<R, 
89@BAEFD<DB64FP BEB;A4AAB9 CB6989A<9 
A4 BEAB69 FD48<J<BAAOI 
B5M9K9?B69K9E><I J9AABEF9=, 6 FB@ 
K<E?9 E GK9FB@ 74D@BA<;4J<< 
@9:A4J<BA4?PAOI < @9:D9?<7<B;AOI 
BFABL9A<=, CD<@9ASFP EF4A84DFO 
4AF<>BDDGCJ<BAAB7B CB6989A<S; 
"� 07. %B89=EF6B64FP EBID4A9A<R 
B>DG:4RM9= ED98O, 
D9EGDEBE59D9:9A<R, CD<@9ASFP ;A4A<S 
B5 <;@9A9A<< >?<@4F4, CD<AJ<CO 
59D9:?<6B7B CDB<;6B8EF64, QHH9>F<6AB 
89=EF6B64FP 6 KD9;6OK4=AOI E<FG4J<SI; 
"� 08. �ECB?P;B64FP ED98EF64 
H<;<K9E>B= >G?PFGDO 8?S EBID4A9A<S < 
G>D9C?9A<S ;8BDB6PS 6 CDBJ9EE9 
CDBH9EE<BA4?PAB= 89SF9?PABEF< < 
CB889D:4A<S A9B5IB8<@B7B GDB6AS 
H<;<K9E>B= CB87BFB6?9AABEF<; 
"� 09. #B?P;B64FPES 
CDBH9EE<BA4?PAB= 8B>G@9AF4J<9= A4 
7BEG84DEF69AAB@ < <ABEFD4AAB@ 
S;O>4I. 
#� 2.1. #DB9>F<DB64FP, D4;D454FO64FP 
< BF?4:<64FP CDB7D4@@AO= >B8 
@B8G?9= GCD46?SRM<I CDB7D4@@. 
#� 2.2. �?489FP @9FB84@< >B@4A8AB= 
D4;D45BF>< CDB7D4@@AOI CDB8G>FB6. 
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@B8G?9= 6 GCD46?SRMGR CDB7D4@@G. 

>B8<DB64A<S; 
- 6OCB?ASFP 
CDB69D>G, BF?48>G 
>B84 CDB7D4@@O 

CBASF<9 
CB8CDB7D4@@O, 
5<5?<BF9>< 
CB8CDB7D4@@; 
- B5N9>FAB-
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@B89?P 
CDB7D4@@<DB64A<S, 
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BD<9AF<DB64AAB7B 
CDB7D4@@<DB64A<S A4 
CD<@9D9 
4?7BD<F@<K9E>B7B 
S;O>4: CBASF<9 >?4EEB6 
< B5N9>FB6, <I E6B=EF6 
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 B8G?< CDB7D4@@O 
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 B8G?P 1 
«#DBH9EE<BA4?PAB-
?<KABEFAB9 6BEC<F4A<9» 

Ц9?ь @B8G?я: EB;84A<9 GE?B6<= 8?S G8B6?9F6BD9A<S CBFD95ABEF9= 
B5GK4RM<IES 6 <AF9??9>FG4?PAB@, >G?PFGDAB@ < AD46EF69AAB@ 
D4;6<F<< 6 EH9D9 FDG8B6OI < EBJ<4?PAB-Q>BAB@<K9E><I BFABL9A<= 
CBED98EF6B@ CDBH9EE<BA4?PAB7B E4@BBCD989?9A<S. 

З484ч8 @B8G?я: 

 D4;6<F<9 B5M9EF69AAB= 4>F<6ABEF< B5GK4RM<IES, 6BEC<F4A<9 
6 A<I EB;A4F9?PAB7B BFABL9A<S > FDG8G < A4DB8AB@G 
8BEFBSA<R; 



 HBD@<DB64A<9 G B5GK4RM<IES CBFD95ABEF< FDG8<FPES, 
8B5DBEB69EFAB, BF69FEF69AAB < F6BDK9E>< BFABE<FPES > 
D4;AO@ 6<84@ FDG8B6B= 89SF9?PABEF<. 

 HBD@<DB64A<9 CDBH9EE<BA4?PAOI >B@C9F9AJ<=; 
 HBD@<DB64A<9 BEB;A4A<S CDBH9EE<BA4?PAB= <89AF<KABEF< 
(BEB;A4A<9 E6B9= CD<A48?9:ABEF< > BCD989?TAAB= CDBH9EE<< 
< CDBH9EE<BA4?PAB@G EBB5M9EF6G); 

 HBD@<DB64A<9 KG6EF64 EBJ<4?PAB-CDBH9EE<BA4?PAB= 
BF69FEF69AABEF<, GE6B9A<9 CDBH9EE<BA4?PAB-QF<K9E><I ABD@; 

 BEB;A4AAO= 6O5BD 5G8GM97B CDBH9EE<BA4?PAB7B D4;6<F<S < 
6B;@B:ABEF9= D94?<;4J<< EB5EF69AAOI :<;A9AAOI C?4AB6; 

 HBD@<DB64A<9 BFABL9A<S > CDBH9EE<BA4?PAB= 89SF9?PABEF< 
>4> 6B;@B:ABEF< GK4EF<S 6 D9L9A<< ?<KAOI, B5M9EF69AAOI, 
7BEG84DEF69AAOI, B5M9A4J<BA4?PAOI CDB5?9@. 

 B8G?P 2 

 «�D4:84AE>B-
C4FD<BF<K9E>B9 
6BEC<F4A<9» 

Ц9?ь @B8G?я: D4;6<F<9 ?<KABEF< B5GK4RM97BES A4 BEAB69 
HBD@<DB64A<S G B5GK4RM<IES KG6EF64 C4FD<BF<;@4, 
7D4:84AEF69AABEF<, G64:9A<S > C4@SF< ;4M<FA<>B6 "F9K9EF64 < 
CB86<74@ �9DB96 "F9K9EF64, ;4>BAG < CD46BCBDS8>G. 

З484ч8 @B8G?я: 

 HBD@<DB64A<9 ;A4A<= B5GK4RM<IES B E<@6B?<>9 $BEE<<; 
 6BEC<F4A<9 G B5GK4RM<IES 7BFB6ABEF< > 6OCB?A9A<R 
7D4:84AE>B7B 8B?74 < >BAEF<FGJ<BAAOI B5S;4AABEF9= CB 
;4M<F9 $B8<AO; 

 HBD@<DB64A<9 G B5GK4RM<IES C4FD<BF<K9E>B7B EB;A4A<S, 
KG6EF64 69DABEF< E6B9@G "F9K9EF6G; 

 D4;6<F<9 G B5GK4RM<IES G64:9A<S > C4@SF< ;4M<FA<>B6 
"F9K9EF64 < CB86<74@ �9DB96 "F9K9EF64, <EFBD<K9E><@ 
E<@6B?4@ < C4@SFA<>4@ "F9K9EF64; 

 HBD@<DB64A<9 DBEE<=E>B= 7D4:84AE>B= <89AF<KABEF<, 
7D4:84AE>B= CB;<J<< 4>F<6AB7B < BF69FEF69AAB7B K?9A4 
DBEE<=E>B7B B5M9EF64, BEB;A4RM97B E6B< >BAEF<FGJ<BAAO9 
CD464 < B5S;4AABEF<, G64:4RM97B ;4>BA < CD46BCBDS8B>, 
B5?484RM97B KG6EF6B@ EB5EF69AAB7B 8BEFB<AEF64, BEB;A4AAB 
CD<A<@4RM97B FD48<J<BAAO9 A4J<BA4?PAO9 < 
B5M9K9?B69K9E><9 7G@4A<EF<K9E><9 < 89@B>D4F<K9E><9 
J9AABEF<; 

 D4;6<F<9 CD46B6B= < CB?<F<K9E>B= >G?PFGDO B5GK4RM<IES, 
D4EL<D9A<9 >BAEFDG>F<6AB7B GK4EF<S 6 CD<ASF<< D9L9A<=, 
;4FD47<64RM<I <I CD464 < <AF9D9EO, 6 FB@ K<E?9 6 D4;?<KAOI 
HBD@4I B5M9EF69AAB= E4@BBD74A<;4J<<, E4@BGCD46?9A<S, 
B5M9EF69AAB ;A4K<@B= 89SF9?PABEF<; D4;6<F<9 6 @B?B89:AB= 
ED989 BF69FEF69AABEF<, CD<AJ<CB6 >B??9>F<6<;@4 < 
EBJ<4?PAB= EB?<84DABEF<; 

 HBD@<DB64A<9 CD<69D:9AABEF< <89S@ <AF9DA4J<BA4?<;@4, 
8DG:5O, D469AEF64, 6;4<@BCB@BM< A4DB8B6; 6BEC<F4A<9 
G64:<F9?PAB7B BFABL9A<S > A4J<BA4?PAB@G 8BEFB<AEF6G 
?R89=, <I KG6EF64@, D9?<7<B;AO@ G59:89A<S@; 

 HBD@<DB64A<9 GEF4AB6B> ?<KABEF<, CB;6B?SRM<I 
CDBF<6BEFBSFP <89B?B7<< Q>EFD9@<;@4, A4J<BA4?<;@4, 
>E9ABHB5<<, >BDDGCJ<<, 8<E>D<@<A4J<< CB EBJ<4?PAO@, 
D9?<7<B;AO@, D4EB6O@, A4J<BA4?PAO@ CD<;A4>4@ < 8DG7<@ 
A974F<6AO@ EBJ<4?PAO@ S6?9A<S@; 

 HBD@<DB64A<9 4AF<>BDDGCJ<BAAB7B @<DB6B;;D9A<S. 
 B8G?P 3 «(<;<K9E>4S Ц9?ь @B8G?я: HBD@<DB64A<9 G B5GK4RM<IES KG6EF64 59D9:AB7B 



>G?PFGD4 < 
;8BDB6P9E59D9:9A<9» 

BFABL9A<S > >G?PFGDAB@G A4E?98<R < FD48<J<S@ 
@AB7BA4J<BA4?PAB7B A4DB84 $BEE<<, >G?PFGDO ;8BDB6PS, 59;BC4EAB7B 
CB6989A<S, EFD9@?9A<S > ;8BDB6B@G B5D4;G :<;A< < ;4ASF<S@ 
ECBDFB@, 6BEC<F4A<9 CE<I<K9E>< ;8BDB6B=, H<;<K9E>< D4;6<FB= < 
EBJ<4?PAB-484CF<DB64AAB= ?<KABEF<. 

З484ч8 @B8G?я: 

 HBD@<DB64A<9 ECBEB5ABEF< > 8GIB6AB@G D4;6<F<R, 
D94?<;4J<< F6BDK9E>B7B CBF9AJ<4?4 6 GK95AB=, 
CDBH9EE<BA4?PAB= 89SF9?PABEF< A4 BEAB69 AD46EF69AAOI 
GEF4AB6B> < @BD4?PAOI ABD@, A9CD9DO6AB7B B5D4;B64A<S, 
E4@B6BEC<F4A<S < GA<69DE4?PAB= 8GIB6AB-AD46EF69AAB= 
>B@C9F9AJ<< - «EF4AB6<FPES ?GKL9»; 

 HBD@<DB64A<9 G B5GK4RM<IES BF69FEF69AAB7B BFABL9A<S > 
E6B9@G ;8BDB6PR < CBFD95ABEF< 6 ;8BDB6B@ B5D4;9 :<;A<, 
H<;<K9E>B@ E4@BEB69DL9AEF6B64A<<, ;4ASF<SI ECBDF<6AB-
B;8BDB6<F9?PAB= 89SF9?PABEFPR, D4;6<F<9 >G?PFGDO 
59;BC4EAB= :<;A989SF9?PABEF<, CDBH<?4>F<>G A4D>BF<K9E>B= 
< 4?>B7B?PAB= ;46<E<@BEF<, F454>B>GD9A<S < 8DG7<I 6D98AOI 
CD<6OK9>; 

 HBD@<DB64A<9 59D9:AB7B, BF69FEF69AAB7B < >B@C9F9AFAB7B 
BFABL9A<S > H<;<K9E>B@G < CE<IB?B7<K9E>B@G ;8BDB6PR - >4> 
EB5EF69AAB@G, F4> < 8DG7<I ?R89=, G@9A<9 B>4;O64FP C9D6GR 
CB@BMP, D4;6<F<9 >G?PFGDO ;8BDB6B7B C<F4A<S. 

 B8G?P 4 «�G?PFGDAB-
F6BDK9E>B9 6BEC<F4A<9» 

 

Ц9?ь @B8G?я: EB;84A<9 GE?B6<= 8?S E4@BBCD989?9A<S < EBJ<4?<;4J<< 
B5GK4RM<IES A4 BEAB69 EBJ<B>G?PFGDAOI, 8GIB6AB-AD46EF69AAOI 
J9AABEF9= < CD<ASFOI 6 DBEE<=E>B@ B5M9EF69 CD46<? < ABD@ 
CB6989A<S 6 <AF9D9E4I K9?B69>4, E9@P<, B5M9EF64 < 7BEG84DEF64, 
HBD@<DB64A<9 G B5GK4RM<IES G64:9A<S > EF4DL9@G CB>B?9A<R. 

З484ч8 @B8G?я: 
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B5M9EF69AAB= 89SF9?PABEF<; 
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 D4;6<F<9 >G?PFGDO @9:A4J<BA4?PAB7B B5M9A<S; 
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2 >GDE, 3 E9@9EFD     
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&9@4 2.2. "EAB6AO9 
BC9D4FBDO  S;O>4 Python 

5. 5�EFBD<S D4;6<F<S S;O>4 CDB7D4@@<DB64A<S. Python. 
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3.1  4F9D<4?PAB-F9IA<K9E>B9 B59EC9K9A<9 

$94?<;4J<S GK95AB= 8<EJ<C?<AO BEGM9EF6?S9FES CB FD95B64A<S@ (�"%  < D94?<;G9FES 6 

GK95AB= 4G8<FBD<< № 201 8?S CDB6989A<S ;4ASF<= ?9>J<BAAB7B F<C4, E9@<A4DE>B7B F<C4, 

7DGCCB6OI < <A8<6<8G4?PAOI >BAEG?PF4J<= < 6 ?45BD4FBD<S CDB7D4@@<DB64A<S 8?S 

CDB6989A<S ;4ASF<= CD4>F<K9E><I D45BF, 7DGCCB6OI < <A8<6<8G4?PAOI >BAEG?PF4J<=. 

"5BDG8B64A<9 GK95AB= 4G8<FBD<< № 201: 

$45BK99 @9EFB CD9CB8464F9?S, GK95A4S @959?P, @G?PF<@98<4CDB9>FBD, Q>D4A, >B@CPRF9D E 

?<J9A;<BAAO@ CDB7D4@@AO@ B59EC9K9A<9@, GK95AB-A47?S8AO9 CBEB5<S. 

"5BDG8B64A<9 ?45BD4FBD<< «#DB7D4@@AB7B B59EC9K9A<S >B@CPRF9DAOI E9F9=, 

CDB7D4@@<DB64A<S < 54; 84AAOI»: 

'K95A4S @959?P, 12 >B@CPRF9DB6 B5GK4RM<IES <  >B@CPRF9D CD9CB8464F9?S,  

@G?PF<@98<=AB9 B5BDG8B64A<9, F9?96<;BD. 

!9B5IB8<@B9 CDB7D4@@AB9 B59EC9K9A<9 Python 3. 

3.2 �<F9D4FGD4, <AF9DA9F- <;84A<S 

#9D9K9AP GK95AOI <;84A<=, <AF9DA9F - D9EGDEB6, 8BCB?A<F9?PAB= ?<F9D4FGDO: 

"EAB6A4S ?<F9D4FGD4: 

�GD<>B6, %. $. "EAB6O 4?7BD<F@<;4J<< < CDB7D4@@<DB64A<S A4 Python : GK95AB9 CBEB5<9 / 
%.$. �GD<>B6. 4  BE>64 : �!($�- , 2023. 4 343 E. 4 (%D98A99 CDBH9EE<BA4?PAB9 
B5D4;B64A<9). - ISBN 978-5-16-016906-4. - &9>EF : Q?9>FDBAAO=. - URL: 

https://znanium.com/catalog/product/1927269 (84F4 B5D4M9A<S: 09.06.2023). 3 $9:<@ 
8BEFGC4: CB CB8C<E>9. 

�BCB?A<F9?PA4S ?<F9D4FGD4: 

�G>B6, $. �. 3;O> CDB7D4@@<DB64A<S Python. #D4>F<>G@ : GK95AB9 CBEB5<9 / $.�. �G>B6. 

4  BE>64 : �!($�- , 2023. 4 216 E. + �BC. @4F9D<4?O [1?9>FDBAAO= D9EGDE]. 4 

(%D98A99 CDBH9EE<BA4?PAB9 B5D4;B64A<9). - ISBN 978-5-16-015638-5. - &9>EF : 

Q?9>FDBAAO=. - URL: https://znanium.com/catalog/product/1916202 (84F4 B5D4M9A<S: 

09.06.2023). 3 $9:<@ 8BEFGC4: CB CB8C<E>9.  
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