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1. Ц9?< < ;484K< 8<EJ<C?<AO 

&9?< <;GK9A<S 8<EJ<C?<AO: <;GK9A<9 F9BD9F<K9E><I BEAB6 
<E>GEEF69AAB7B <AF9??9>F4 < CDB9>F<DB64A<S E<EF9@, BEAB64AAOI A4 ;A4A<SI, 
B5?4EF9= <ECB?P;B64A<S <AF9??9>FG4?PAOI E<EF9@, <I 6B;@B:ABEF9= < 
B7D4A<K9A<=; G7?G5?9AAB9 <;GK9A<9 F9BD<< < CD4>F<>< @9FB8B6 < ED98EF6 
CD98EF46?9A<S < B5D45BF>< ;A4A<= 6 E<EF9@4I <E>GEEF69AAB7B <AF9??9>F4. 

�484K<:  
− BE6B9A<9 54;B6OI ;A4A<= 6 B5?4EF< <E>GEEF69AAB7B <AF9??9>F4; 
− CD<B5D9F9A<9 F9BD9F<K9E><I ;A4A<= 6 K4EF< CD98EF46?9A<S < 

B5D45BF>< ;A4A<= 6 CD4>F<K9E>< ;A4K<@OI CD98@9FAOI B5?4EFSI; 
− CD<B5D9F9A<9 A46O>B6 D45BFO E <AEFDG@9AF4?PAO@< ED98EF64@< 

CD98EF46?9A<S < B5D45BF>< ;A4A<=, 4 F4>:9 E CD<>?48AO@< 
<AF9??9>FG4?PAO@< E<EF9@4@<. 

 

2.  9EFB 8<EJ<C?<AO 6 EFDG>FGD9 "#"#   
 

'K95A4S 8<EJ<C?<A4 «#DB9>F<DB64A<9 <E>GEEF69AAOI A9=DBAAOI 
E9F9=» BFABE<FES > K4EF<, HBD@<DG9@B= GK4EFA<>4@< B5D4;B64F9?PAOI 
BFABL9A<= GK95AB7B C?4A4 (�1.�.��.03.02). �<EJ<C?<A4 D94?<;G9FES 
>4H98DB= <AHBD@4J<BAAOI B5D4;B64F9?PAOI F9IAB?B7<= < E<EF9@ (4)  
�AEF<FGF H<;<>B-@4F9@4F<K9E>B7B B5D4;B64A<S,  <AHBD@4J<BAAOI < 
B5E?G:<64RM<I F9IAB?B7<= (��"' �" «��#'».  

!9B5IB8<@O@ GE?B6<9@ 8?S BE6B9A<S GK95AB= 8<EJ<C?<AO S6?SRFES 
;A4A<S HGA84@9AF4?PAO9 CBASF<S < F9BD<< CD98EF46?9A<S < B5D45BF>< 
;A4A<=; F9BD9F<K9E><9 BEAB6O CDB9>F<DB64A<S <AF9??9>FG4?PAOI E<EF9@; 
BEAB6AO9 <AEFDG@9AF4?PAO9 ED98EF64 <E>GEEF69AAB7B <AF9??9>F4;  
EB6D9@9AAO9 CDB5?9@O <E>GEEF69AAB7B <AF9??9>F4 < CDB9>F<DB64A<S 
CD<>?48AOI <AF9??9>FG4?PAOI E<EF9@. G@9A<S CB?P;B64FPES E6B<@< ;A4A<S@< 
8?S D9L9A<S HGA84@9AF4?PAOI, CD<>?48AOI < F9IAB?B7<K9E><I ;484K 
<A:9A9D<< ;A4A<=; 89?4FP CD46<?PAO9 6O6B8O <; EBCBEF46?9A<S D9;G?PF4FB6 
F9BD<< < CD4>F<><; 6<89FP 6 F9IA<K9E><I ;484K4I @4F9@4F<K9E>B9 EB89D:4A<9; 
BE64<64FP AB6O9 CD98@9FAO9 B5?4EF<, F9BD9F<K9E><9 CB8IB8O < CD4>F<K9E><9 
@9FB8<><; D45BF4FP A4 EB6D9@9AAB@ >B@CPRF9DAB@ B5BDG8B64A<< < E AB6O@< 
CDB7D4@@AO@< E<EF9@4@<; QHH9>F<6AB <ECB?P;B64FP <AHBD@4J<BAAO9 
F9IAB?B7<< < >B@CPRF9DAGR F9IA<>G 8?S 8BEF<:9A<S CD4>F<K9E>< ;A4K<@OI 
D9;G?PF4FB6; A46O>< A46O>4@< BE6B9A<S 5B?PL<I B5N9@B6 <AHBD@4J<<, 
CD98EF46?9AAB= 6 FD48<J<BAAB= < Q?9>FDBAAB= HBD@9; A46O>4@< 7D4@BFAB= 
B5D45BF>< D9;G?PF4FB6 >B@CPRF9DAB7B @B89?<DB64A<S < EBCBEF46?9A<S <I E 
F9BD9F<K9E><@< 84AAO@<; CD4>F<>B= <EE?98B64A<S < D9L9A<S F9BD9F<K9E><I 
< CD<>?48AOI ;484K; A46O>4@< F9BD9F<K9E>B7B 4A4?<;4 D94?PAOI ;484K, 
E6S;4AAOI E CD98EF46?9A<9@ < B5D45BF>B= ;A4A<=. 

%B89D:4A<9 8<EJ<C?<AO «#DB9>F<DB64A<9 <E>GEEF69AAOI A9=DBAAOI 
E9F9=» S6?S9FES ?B7<K9E><@ CDB8B?:9A<9@ EB89D:4A<S 
8<EJ<C?<A«%C9J<4?<;<DB64AAO= S;O> CDB7D4@@<DB64A<S PYTON» < 
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BEAB6B= 8?S 84?PA9=L97B BE6B9A<S 8<EJ<C?<A: «!4GKAB-<EE?98B64F9?PE>4S 
D45BF4», A4C<E4A<S @47<EF9DE>B= 8<EE9DF4J<<. 

 

3. #9D9K9AP C?4A<DG9@OI D9;G?PF4FB6 B5GK9A<O CB 8<EJ<C?<A9 
(@B8G?N), EBBFA9E9AAOI E <A8<>4FBD4@< 8BEF<:9A<O >B@C9F9AJ<= 

 

�B8 CB (�"% �" �A8<>4FBD 8BEF<:9A<O 
$9;G?PF4FO B5GK9A<O CB 

8<EJ<C?<A9 
'A<69DE4?PAO9 

"5M9CDBH9EE<BA4?PAO9 
#DBH9EE<BA4?PAO9 

 

#�-2. �AF97D4J<S 
D4;D45BF4AAB7B 
CDB7D4@@AB7B B59EC9K9A<S 
#�-6. %CBEB59A CDB6B8<FP 
<EE?98B64A<S 6 CD98@9FAB= 
B5?4EF< A4GKAB7B ;A4A<S < 
6 EH9D9 B5D4;B64A<S, 
D4;D454FO64FP 
<AAB64J<BAAO9 @9I4A<;@O 
< <AEFDG@9AF4D<= 8?S 
D9L9A<S A4GKAOI ;484K 

 

#�-2.1. �A4FP EB6D9@9AAO9 
F9IAB?B7<< <AF97D4J<< 
D4;D45BF4AAB7B E<EF9@AB7B 
CDB7D4@@AB7B B59EC9K9A<S 
#�-2.2. '@9FP 
BEGM9EF6?SFP <AF97D4J<R 
D4;D45BF4AAB7B E<EF9@AB7B 
CDB7D4@@AB7B B59EC9K9A<S 
#�-2.3. �?489FP A46O>4@< 
<AF97D4J<< D4;D45BF4AAB7B 
E<EF9@AB7B CDB7D4@@AB7B 
B59EC9K9A<S 
#�-6.1. �9@BAEFD<DG9F 
;A4A<9 BEB59AABEF9= 
CDB6989A<S <EE?98B64A<= 6 
B5?4EF< ��& < B5D4;B64A<S 
#�-6.2. $9L49F 
<EE?98B64F9?PE><9 ;484K< E 
GKёFB@ EB89D:4F9?PAB7B < 
BD74A<;4J<BAAB7B 
>BAF9>EFB6 
#�-6.3. $4;D454FO649F 
4?7BD<F@ < ECBEB5O 
8BEF<:9A<S CDB9>F<DG9@OI 
GDB6A9= E6B97B 
CDBH9EE<BA4?PAB7B < 
?<KABEFAB7B DBEF4 

 

#�-2.1. �A49F EB6D9@9AAO9 
F9IAB?B7<< <AF97D4J<< 
D4;D45BF4AAB7B E<EF9@AB7B 
CDB7D4@@AB7B B59EC9K9A<S 
#�-2.2. '@99F 
BEGM9EF6?SFP <AF97D4J<R 
D4;D45BF4AAB7B E<EF9@AB7B 
CDB7D4@@AB7B B59EC9K9A<S 
#�-2.3. �?4899F A46O>4@< 
<AF97D4J<< D4;D45BF4AAB7B 
E<EF9@AB7B CDB7D4@@AB7B 
B59EC9K9A<S 
#�-6.1. �9@BAEFD<DG9F 
;A4A<9 BEB59AABEF9= 
CDB6989A<S <EE?98B64A<= 6 
B5?4EF< ��& < B5D4;B64A<S 
#�-6.2. $9L49F 
<EE?98B64F9?PE><9 ;484K< E 
GKёFB@ EB89D:4F9?PAB7B < 
BD74A<;4J<BAAB7B 
>BAF9>EFB6 
#�-6.3. $4;D454FO649F 
4?7BD<F@ < ECBEB5O 
8BEF<:9A<S CDB9>F<DG9@OI 
GDB6A9= E6B97B 
CDBH9EE<BA4?PAB7B < 
?<KABEFAB7B DBEF4 

 

4. %FDG>FGD4 < EB89D:4A<9 8<EJ<C?<AO 

 

4.1. "5N9@ GK95AB= 8<EJ<C?<AO < 6<8O GK95AB= D45BFO 

�<8 GK95AB= D45BFO 
"5N9@ K4EB6 (5 ;4K. 98.) 

"KA4O HBD@4 �4BKA4O HBD@4 
"5M4O GK95A4O A47DG;>4 (6E97B) 180 180 

"5O;4F9?PA4O 4G8<FBDA4O GK95A4O 
A47DG;>4 (6E97B K4EB6), 6 FB@ K<E?9: 

  

�9>J<< 16 8 
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%9@<A4DE><9 ;4ASF<S   

#D4>F<K9E><9 ;4ASF<S   

�45BD4FBDAO9 D45BFO 44 22 

�GDEB64S D45BF4 / >GDEB6B= CDB9>F   

�DG7<9 HBD@O BD74A<;4J<< GK95AB7B 
CDBJ9EE4 (>BAFDB?PAO9 D45BFO, 
<A8<6<8G4?PAO9 ;4ASF<S, >BAEG?PF4J<< < 8D.) 

27 9 

%4@BEFBOF9?PA4O D45BF4 EFG89AF4 (6E97B) 93 9 

(BD@4 4FF9EF4J<S  ->;4@9A ->;4@9A 

 

4.2. %B89D:4A<9 8<EJ<C?<AO 

&9@4 1. �6989A<9 6  E<EF9@O <E>GEEF69AAB7B <AF9??9>F4. 
#BASF<9 <AF9??9>FG4?PAOI E<EF9@, BEAB6AO9 A4CD46?9A<S <EE?98B64A<= 6 
B5?4EF< <E>GEEF69AAB7B <AF9??9>F4, @9FB8O BJ9A>< GDB6AS <AF9??9>FG4?PAOI 
E<EF9@, ;484K< EB6D9@9AAOI <AF9??9>FG4?PAOI E<EF9@. 
&9@4 2. %B6D9@9AAO9 CDB7D4@@AO9 C4>9FO < 5<5?<BF9>< 8?O D4;D45BF>< 
<AF9??9>FG4?PAOI E<EF9@. 
%D984 Anaconda, EB;84A<9 B>DG:9A<=, EB;84A<9 C9D9ABEAOI 69DE<=, Spider, 

Matplotlib, Pandas, OpenCV, GEF4AB6>4 < ;47DG;>4 C4>9FB6 < ;46<E<@BEF9=. 
&9@4 3. !9=DBAAO9 E9F< 6 ;484K4I >?4EE<H<>4J<<. 
 4FD<JO A9FBKABEF9=, ?B7<EF<K9E><= >?4EE<H<>4FBD, A4<6AO= 54=9EB6E><= 
>?4EE<H<>4FBD, CBASF<9 D97D9EE<<, BCBDAO9 69>FBD4, @AB7B@9DAO9 
D97D9EEBDO. 
&9@4 4. $4ECB;A464A<9 B5D4;B6. 
#4>9F OpenCV, B5D45BF>4 <;B5D4:9A<=, CD9B5D4;B64A<S <;B5D4:9A<= < 
@9FB8O 6O89?9A<S B5N9>FB6.  
&9@4 5. "5D45BF>4 9EF9EF69AAOI O;O>B6 6 E<EF9@4I <E>GEEF69AAB7B 
<AF9??9>F4. 
#4>9FO Pandas, D45BF4 E HBD@4FB@ xlsx, docx 6 ED989 Python, HBD@<DB64A<9 
L45?BAB6, 46FB@4F<;4J<S 6 <AF9??9>FG4?PAOI E<EF9@4I. 
&9@4 6. �AF9??9>FG4?PAO9 E<EF9@O 6 EBJ<4?PAOI E9FOI. 
#BASF<9 5BF4, D4;D45BF>4 5BFB6, J9?< < ;484K< 5BFB6. $45BF4 E telegram, 

EB;84A<9 CDBEFB7B 5BF4. �ECB?P;B64A<9 B5?4KAOI F9IAB?B7<= 8?S ;4CGE>4 695-

CD<?B:9A<=. 
&9@4 7.  9FB8O D4ECB;A464A<O D9K<. 
$45BF4 EB ;6G>B6O@< E<7A4?4@<. �<;G4?<;4J<S 4G8<BE<7A4?B6. �;6?9K9A<9 
D9K96OI CD<;A4>B6. $4ECB;A464A<9 E?B6. 
&9@4 8. �?G5B>B9 B5GK9A<9. %69DFBKAO9 A9=DBAAO9 E9F<. 
#BASF<9 E69DFBKAOI A9=DBAAOI E9F9=. �DI<F9>FGD4 CNN. %?B< CNN. 

�<A9=AO9 D97D9EEBDO. �?4EE<H<>4J<S <;B5D4:9A<=. 
 

4.3. �9>J<< 

№ 
C/C 

!4;64A<9 F9@O "5N9@ K4EB6 

"KA4O 
HBD@4 

�4BKA4O 
HBD@4 
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3 E9@9EFD / 7 FD<@9EFD 

1 
&9@4 1. �6989A<9 6  E<EF9@O <E>GEEF69AAB7B 
<AF9??9>F4. 2 2 

2 

&9@4 2. %B6D9@9AAO9 CDB7D4@@AO9 C4>9FO < 
5<5?<BF9>< 8?S D4;D45BF>< <AF9??9>FG4?PAOI 
E<EF9@. 

2 2 

3 &9@4 3. !9=DBAAO9 E9F< 6 ;484K4I >?4EE<H<>4J<<. 2 2 

4 &9@4 4. $4ECB;A464A<9 B5D4;B6. 2 2 

5 
&9@4 5. "5D45BF>4 9EF9EF69AAOI S;O>B6 6 E<EF9@4I 
<E>GEEF69AAB7B <AF9??9>F4. 2  

6 
&9@4 6. �AF9??9>FG4?PAO9 E<EF9@O 6 EBJ<4?PAOI 
E9FSI. 2  

7 &9@4 7.  9FB8O D4ECB;A464A<S D9K<. 2  

8 
&9@4 8. �?G5B>B9 B5GK9A<9. %69DFBKAO9 A9=DBAAO9 
E9F<. 2  

�FB7B: 16 8 

 

4.4. #D4>F<K9E><9 ;4AOF<O 
 

!9 CD98GE@BFD9AO GK95AO@ C?4AB@ 

4.5. �45BD4FBDAO9 D45BFO 

 
№ 
C/C 

!4;64A<9 F9@O "5N9@ K4EB6 

"KA4O 
HBD@4 

�4BKA4O 
HBD@4 

3 E9@9EFD / 7 FD<@9EFD 

1 
'EF4AB6>4 CDB7D4@@AB7B B59EC9K9A<S < C4>9FB6 8?S 
D4;D45BF>< <AF9??9>FG4?PAOI E<EF9@ 

4 2 

2 #D9864D<F9?PA4S B5D45BF>4 84AAOI 6 ED989 Python 4 2 

3  9FB8O @AB7B@9DA4S 6<;G4?<;4J<S 84AAOI 4 2 

4 
�?4EE<H<>4J<S 84AAOI E CB@BMPR A9=DBAAOI 
E9F9= 

4 
2 

5 "5D45BF>4 <;B5D4:9A<= E CB@BMPR C4>9F4 OpenCV 4 2 

6 #B<E> < 6O89?9A<9 B5N9>FB6 6 OpenCV 4 2 

7 
$45BF4 E F9>EFB@. �6FB@4F<;4J<S HBD@<DB64A<S 
L45?BAB6 

4 
2 

8 $4;D45BF>4 CDBEFB7B 5BF4 6 Telegram 4 2 

9 
#DB7AB;<DB64A<9 E CB@BMPR 4AE4@5?96B7B 
B5GK9A<S 

2 
2 

10 
$4ECB;A464A<9 B5D4;B6 E CB@BMPR B5GK9A<S 59; 
GK<F9?S 

2 
2 

11  9FB8O D4ECB;A464A<S D9K< 2 2 

12 �E>GEEF69AAO9 A9=DBAAO9 E9F< 2  

13  9FB8O B5GK9A<S E CB8>D9C?9A<9@ 2  

14 �?G5B>B9 B5GK9A<9 < E69DFBKAO9 A9=DBAAO9 E9F< 2  

�FB7B: 44 22 

 

4.6. %4@BEFBOF9?PA4O D45BF4 EFG89AFB6 
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№ 
C/C 

!4;64A<9 D4;89?4 / F9@O �<8 E4@BEFBOF9?PAB= 
D45BFO 

"5N9@ K4EB6 

"KA4O 
HBD@4 

�4BKA4O 
HBD@4 

3 E9@9EFD / 7 FD<@9EFD 

1 

%B6D9@9AAO9 A4CD46?9A<S 
<EE?98B64A<S 6 B5?4EF< 
<E>GEEF69AAB7B <AF9??9>F4 

�BAEC9>F ?9>J<= 18 2 

2 
 9FB8O >?4EE<H<>4J<< 
B5N9>FB6 �BAEC9>F ?9>J<= 18 2 

3 
$45BF4 E F9>EFB6O@< 84AAO@< 
6 <AF9??9>FG4?PAOI E<EF9@4I �BAEC9>F ?9>J<= 18 2 

4 

$4ECB;A464A<9 B5D4;B6 E 
<ECB?P;B64A<9@ EB6D9@9AAOI 
5<5?<BF9> 

�BAEC9>F ?9>J<= 18 2 

5 
�DI<F9>FGD4 EB6D9@9AAOI 
A9=DBAAOI E9F9= 

�BAEC9>F ?9>J<= 21 1 

�FB7B:  93 9 

 

4.7. �GDEB6O9 D45BFO / CDB9>FO  

 

!9 CD98GE@BFD9AO GK95AO@ C?4AB@ 

 

5.  9FB8<K9E>B9 B59EC9K9A<9, B5D4;B64F9?PAO9 F9IAB?B7<< 

 

#D9CB8464A<9 8<EJ<C?<AO 6989FES E CD<@9A9A<9@ E?98GRM<I 6<8B6 
B5D4;B64F9?PAOI F9IAB?B7<=. 

!4DS8G E @9FB8<>B= FD48<J<BAAB= ?9>J<BAAB-CD4>F<K9E>B= D45BFO 
CD98GE@BFD9AB <ECB?P;B64A<9 4>F<6AOI HBD@ < @9FB8B6 GK95AB= 
89SF9?PABEF<, 6 FB@ K<E?9: GK95AO9 8<E>GEE<<, 59E98O, @B;7B6B= LFGD@. 

 9FB8<>4 CDB5?9@AB-8<4?B7<K9E>B7B B5GK9A<S CD<@9AS9FES 6 CDBJ9EE9 
?9>J<BAAB= D45BFO A48 GK95AO@ @4F9D<4?B@ 6 >4:8B= <; F9@ GK95AB= 
8<EJ<C?<AO. 

 9FB8<>4 B5GK9A<S 6 EBFDG8A<K9EF69 E CD<@9A9A<9@ >B@4A8AOI, 
7DGCCB6OI 6<8B6 D45BFO <ECB?P;G9FES 6 CDBJ9EE9 BD74A<;4J<< ?45BD4FBDAOI 
D45BF. 

 9FB8<>4 <EE?98B64F9?PE>B= 89SF9?PABEF< <ECB?P;G9FES >4> BEAB64 8?S 
BD74A<;4J<< E4@BEFBSF9?PAB= D45BFO EFG89AFB6 6 B5N9@9 GK95AOI F9@. 
#D<@9ASRFES ED98EF64 @G?PF<@98<4: CD9;9AF4J<<, 6<89B, 54;O -"$. 

ИADBD@4FиBAAO9 F9EAB?B7ии: <ECB?P;B64A<9 Q?9>FDBAAOI 
B5D4;B64F9?PAOI D9EGDEB6 (Q?9>FDBAAO= >BAEC9>F, D4;@9M9AAO= 6B 
6AGFD9AA9= E9F< <?< F.C.) CD< CB87BFB6>9 > ?9>J<S@, ?45BD4FBDAO@ D45BF4@ < 
E4@BEFBSF9?PAB= D45BF9. 

Р45BF4 6 >B@4A89, CDB9>FA4я 89яF9?PABEFP: EB6@9EFA4S D45BF4 
EFG89AFB6 6 7DGCC9 CD< 6OCB?A9A<< ?45BD4FBDAOI D45BF. 

 

6. (BD@O >BAFDB?O BE6B9A<O 8<EJ<C?<AO 
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&9>GM4S 4FF9EF4J<S EFG89AFB6 CDB<;6B8<FES 6 8<E>D9FAO9 6D9@9AAO9 
<AF9D64?O 6 E?98GRM<I HBD@4I: 6OCB?A9A<9 ?45BD4FBDAOI D45BF; ;4M<F4 
?45BD4FBDAOI D45BF. 

#DB@9:GFBKAO= >BAFDB?P CB D9;G?PF4F4@ BE6B9A<S 8<EJ<C?<AO 
CDBIB8<F 6 HBD@9 ;4K9F4 (6>?RK49F 6 E95S BF69F A4 F9BD9F<K9E><9 6BCDBEO < 
6OCB?A9A<9 F9EFB6B7B ;484A<S).  

%<EF9@4 BJ9A<64A<S GK95AOI 8BEF<:9A<= EFG89AFB6, BJ9ABKAO9 
ED98EF64 CD98EF46?9AO 6 HBA89 BJ9ABKAOI ED98EF6 > D45BK9= CDB7D4@@9 
GK95AB= 8<EJ<C?<A9 (6 CD<?B:9A<<). 
 

7. 'K95AB-@9FB8<K9E>B9 < CDB7D4@@AB-<AHBD@4J<BAAB9 
B59EC9K9A<9 8<EJ<C?<AO 

 

�) BEAB6A4S ?<F9D4FGD4: 
1. �BL9?96, �. �. #D<@9A9A<9 J<HDB6OI <AHBD@4J<BAAOI F9IAB?B7<= 6 
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