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1. &5;8 8 7040G8 48AF8?;8=O 

&5;8 87CG5=8O 48AF8?;8=K: 87CG5=85 B5>@5B8G5A:8E >A=>2 
8A:CAAB25==>3> 8=B5;;5:B0 8 ?@>5:B8@>20=8O A8AB5<, >A=>20==KE =0 7=0=8OE, 
>1;0AB59 8A?>;L7>20=8O 8=B5;;5:BC0;L=KE A8AB5<, 8E 2>7<>6=>AB59 8 
>3@0=8G5=89; C3;C1;5==>5 87CG5=85 B5>@88 8 ?@0:B8:8 <5B>4>2 8 A@54AB2 
?@54AB02;5=8O 8 >1@01>B:8 7=0=89 2 A8AB5<0E 8A:CAAB25==>3> 8=B5;;5:B0. 

�040G8:  
− >A2>5=85 107>2KE 7=0=89 2 >1;0AB8 8A:CAAB25==>3> 8=B5;;5:B0; 
− ?@8>1@5B5=85 B5>@5B8G5A:8E 7=0=89 2 G0AB8 ?@54AB02;5=8O 8 

>1@01>B:8 7=0=89 2 ?@0:B8G5A:8 7=0G8<KE ?@54<5B=KE >1;0ABOE; 
− ?@8>1@5B5=85 =02K:>2 @01>BK A 8=AB@C<5=B0;L=K<8 A@54AB20<8 

?@54AB02;5=8O 8 >1@01>B:8 7=0=89, 0 B0:65 A ?@8:;04=K<8 
8=B5;;5:BC0;L=K<8 A8AB5<0<8. 
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#G51=0O 48AF8?;8=0 «�A=>2K 8A:CAAB25==>3> 8=B5;;5:B0» >B=>A8BAO : 
G0AB8, D>@<8@C5<>9 CG0AB=8:0<8 >1@07>20B5;L=KE >B=>H5=89 CG51=>3> 
?;0=0 (�1.�.06). �8AF8?;8=0 @50;87C5BAO :0D54@>9 8=D>@<0F8>==KE 
>1@07>20B5;L=KE B5E=>;>389 8 A8AB5< (4)  �=AB8BCB D878:>-<0B5<0B8G5A:>3> 
>1@07>20=8O,  8=D>@<0F8>==KE 8 >1A;C6820NI8E B5E=>;>389 $���# 
�� «���#».  

�5>1E>48<K< CA;>285< 4;O >A2>5=8O CG51=>9 48AF8?;8=K O2;ONBAO 
7=0=8O DC=40<5=B0;L=K5 ?>=OB8O 8 B5>@88 ?@54AB02;5=8O 8 >1@01>B:8 
7=0=89; B5>@5B8G5A:85 >A=>2K ?@>5:B8@>20=8O 8=B5;;5:BC0;L=KE A8AB5<. 
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48AF8?;8=«�@>3@0<<8@>20=85», «�8=59=0O 0;351@0 8 0=0;8B8G5A:0O 
35><5B@8O», «�5B>4K >?B8<870F88 8 8AA;54>20=85 >?5@0F89», 
«�0B5<0B8G5A:> <>45;8@>20=85» 8 >A=>2>9 4;O 40;L=59H53> >A2>5=8O 
48AF8?;8=: «�AA;54>20=85 8 ?@>5:B8@>20=85 A8AB5< 8A:CAAB25==>3> 
8=B5;;5:B0», «�@8=F8?K <0H8==>3> >1CG5=8O», =0?8A0=8O 2K?CA:=>9 
:20;8D8:0F8>==>9 @01>BK. 
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8=D>@<0F8>==KE A8AB5< 8 
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���-7.3. �;045BL =02K:0<8 
?@>3@0<<8@>20=8O, >B;04:8 
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�>=OB85 8=B5;;5:BC0;L=KE A8AB5<, >A=>2=K5 =0?@02;5=8O 8AA;54>20=89 2 
>1;0AB8 8A:CAAB25==>3> 8=B5;;5:B0, <5B>4K >F5=:8 C@>2=O 8=B5;;5:BC0;L=KE 
A8AB5<, 7040G8 A>2@5<5==KE 8=B5;;5:BC0;L=KE A8AB5<. 
&5<0 2. %>2@5<5==O5 ?@>3@0<<=O5 ?0:5BO 8 181;8>B5:8 4;O @07@01>B:8 
8=B5;;5:BC0;P=OE A8AB5<. 
!@540 Anaconda, A>740=85 >:@C65=89, A>740=85 ?5@5=>A=KE 25@A89, Spider, 

Matplotlib, Pandas, OpenCV, CAB0=>2:0 8 703@C7:0 ?0:5B>2 8 7028A8<>AB59. 
&5<0 3. #@5420@8B5;P=0O >1@01>B:0 40==OE 2 8=B5;;5:BC0;P=OE 
A8AB5<0E. 
�>=OB8O >1CG5=8O A CG8B5;5< 8 157 CG8B5;O. �03@C7:0 40==KE G5@57 Pandas. 

�8=0@870F8O, 8A:;NG5=85 A@54=53>, <0AHB018@>20=85, =>@<0;870F8O, 
:>48@>2:0 <5B>:. 
&5<0 4. �;0AA8D8:0F8O 40==OE. 
�0B@8FK =5B>G=>AB59, ;>38AB8G5A:89 :;0AA8D8:0B>@, =082=K9 1095A>2A:89 
:;0AA8D8:0B>@, ?>=OB85 @53@5AA88, >?>@=K5 25:B>@0, <=>3><5@=K5 
@53@5AA>@K. 
&5<0 5.  5B>4O <=>3><5@=>9 287C0;870F88. 
�0:5B Matplotlib, 3@0D8:8, 4803@0<<K, 0=0;87 40==KE A ?><>ILN 
<=>3><5@=KE 4803@0<<, ?0:5B seaborn, O?>=A:85 A25G8, B5?;>2K5 :0@BK. 
&5<0 6. $01>B0 A <C;PB8<5480 2 8=B5;;5:BC0;P=OE A8AB5<0E. 
�0:5B OpenCV, >1@01>B:0 87>1@065=89, ?@5>1@07>20=8O 87>1@065=89 8 
<5B>4K 2K45;5=8O >1J5:B>2.  
&5<0 7. �A?>;P7>20=85 8=B5;;5:BC0;P=OE A8AB5< 4;O D>@<8@>20=8O 
B5:AB>2OE 4>:C<5=B>2. 
�0:5BK Pandas, @01>B0 A D>@<0B>< xlsx, docx 2 A@545 Python, D>@<8@>20=85 
H01;>=>2, 02B><0B870F8O 2 8=B5;;5:BC0;L=KE A8AB5<0E. 
&5<0 8. �=B5;;5:BC0;P=O5 A8AB5<O 2 A>F80;P=OE A5BOE. 
�>=OB85 1>B0, @07@01>B:0 1>B>2, F5;8 8 7040G8 1>B>2.  01>B0 A telegram, 

A>740=85 ?@>AB>3> 1>B0. �A?>;L7>20=85 >1;0G=KE B5E=>;>389 4;O 70?CA:0 251-

?@8;>65=89. 
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1 "5<0 1. �2545=85 2  8=B5;;5:BC0;L=K5 A8AB5<K. 4 2 

2 

"5<0 2. !>2@5<5==K5 ?@>3@0<<=K5 ?0:5BK 8 
181;8>B5:8 4;O @07@01>B:8 8=B5;;5:BC0;L=KE 
A8AB5<. 

4 2 

3 
"5<0 3. �@5420@8B5;L=0O >1@01>B:0 40==KE 2 
8=B5;;5:BC0;L=KE A8AB5<0E. 2 2 

4 "5<0 4. �;0AA8D8:0F8O 40==KE. 2 2 

5 "5<0 5. �5B>4K <=>3><5@=>9 287C0;870F88. 2  
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8 
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A5BOE. 2  
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1 
#AB0=>2:0 ?@>3@0<<=>3> >15A?5G5=8O 8 ?0:5B>2 4;O 
@07@01>B:8 8=B5;;5:BC0;L=KE A8AB5< 

4 2 

2 �@5420@8B5;L=0O >1@01>B:0 40==KE 2 A@545 Python 4 2 

3 �5B>4K <=>3><5@=>9 287C0;870F88 40==KE 4 2 

4 �;0AA8D8:0F8O 40==KE 4 2 

5 �;3>@8B<K :;0AB5@870F88 4 2 

6 �1@01>B:0 87>1@065=89 A ?><>ILN ?0:5B0 OpenCV 4 2 

7 �>8A: 8 2K45;5=85 >1J5:B>2 2 OpenCV 4  

8 
 01>B0 A B5:AB><. �2B><0B870F8O D>@<8@>20=8O 
H01;>=>2 

4 
 

9 
�1@01>B:0 B5:AB>2 =0 5AB5AB25==>< O7K:5. 
!B5<<8=3 

4 
 

10  07@01>B:0 ?@>AB>3> 1>B0 2 Telegram 4  

�B>3>: 40 12 
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?/? 

!0720=85 @0745;0 / B5<O �84 A0<>AB>OB5;P=>9 
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"1N5< G0A>2 

"G=0O 
D>@<0 

�0>G=0O 
D>@<0 

7 A5<5AB@ / 13-14 B@8<5AB@ 

1 

!>2@5<5==K5 =0?@02;5=8O 
8AA;54>20=8O 2 >1;0AB8 
8A:CAAB25==>3> 8=B5;;5:B0 

�>=A?5:B ;5:F89 18 30 

2 
�5B>4K :;0AA8D8:0F88 
>1J5:B>2 

�>=A?5:B ;5:F89 18 30 

3 
 01>B0 A B5:AB>2K<8 40==K<8 
2 8=B5;;5:BC0;L=KE A8AB5<0E 

�>=A?5:B ;5:F89 18 30 

4 

 0A?>7=020=85 >1@07>2 A 
8A?>;L7>20=85< A>2@5<5==KE 
181;8>B5: 

�>=A?5:B ;5:F89 18 30 
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�@E8B5:BC@0 A>2@5<5==KE 
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�@5?>4020=85 48AF8?;8=K 2545BAO A ?@8<5=5=85< A;54CNI8E 284>2 
>1@07>20B5;L=KE B5E=>;>389. 

�0@O4C A <5B>48:>9 B@048F8>==>9 ;5:F8>==>-?@0:B8G5A:>9 @01>BK 
?@54CA<>B@5=> 8A?>;L7>20=85 0:B82=KE D>@< 8 <5B>4>2 CG51=>9 
45OB5;L=>AB8, 2 B>< G8A;5: CG51=K5 48A:CAA88, 15A54K, <>73>2>9 HBC@<. 

�5B>48:0 ?@>1;5<=>-480;>38G5A:>3> >1CG5=8O ?@8<5=O5BAO 2 ?@>F5AA5 
;5:F8>==>9 @01>BK =04 CG51=K< <0B5@80;>< 2 :064>9 87 B5< CG51=>9 
48AF8?;8=K. 

�5B>48:0 >1CG5=8O 2 A>B@C4=8G5AB25 A ?@8<5=5=85< :><0=4=KE, 
3@C??>2KE 284>2 @01>BK 8A?>;L7C5BAO 2 ?@>F5AA5 >@30=870F88 ;01>@0B>@=KE 
@01>B. 

�5B>48:0 8AA;54>20B5;LA:>9 45OB5;L=>AB8 8A?>;L7C5BAO :0: >A=>20 4;O 
>@30=870F88 A0<>AB>OB5;L=>9 @01>BK ABC45=B>2 2 >1J5<5 CG51=KE B5<. 
�@8<5=ONBAO A@54AB20 <C;LB8<5480: ?@575=B0F88, 2845>, 107K -� . 

ИADBD@4FиBAAO9 F9EAB?B7ии: 8A?>;L7>20=85 M;5:B@>==KE 
>1@07>20B5;L=KE @5AC@A>2 (M;5:B@>==K9 :>=A?5:B, @07<5I5==K9 2> 
2=CB@5==59 A5B8 8;8 B.?.) ?@8 ?>43>B>2:5 : ;5:F8O<, ;01>@0B>@=K< @01>B0< 8 
A0<>AB>OB5;L=>9 @01>B5. 

Р45BF4 6 >B@4A89, CDB9>FA4я 89яF9?PABEFP: A>2<5AB=0O @01>B0 
ABC45=B>2 2 3@C??5 ?@8 2K?>;=5=88 ;01>@0B>@=KE @01>B. 

 

6. (>@<O :>=B@>;O >A2>5=8O 48AF8?;8=O 

 

"5:CI0O 0BB5AB0F8O ABC45=B>2 ?@>872>48BAO 2 48A:@5B=K5 2@5<5==K5 
8=B5@20;K 2 A;54CNI8E D>@<0E: 2K?>;=5=85 ;01>@0B>@=KE @01>B; 70I8B0 
;01>@0B>@=KE @01>B. 

�@><56CB>G=K9 :>=B@>;L ?> @57C;LB0B0< >A2>5=8O 48AF8?;8=K 
?@>E>48B 2 D>@<5 70G5B0 (2:;NG05B 2 A51O >B25B =0 B5>@5B8G5A:85 2>?@>AK 8 
2K?>;=5=85 B5AB>2>3> 7040=8O).  

!8AB5<0 >F5=820=8O CG51=KE 4>AB865=89 ABC45=B>2, >F5=>G=K5 
A@54AB20 ?@54AB02;5=K 2 D>=45 >F5=>G=KE A@54AB2 : @01>G59 ?@>3@0<<5 
CG51=>9 48AF8?;8=5 (2 ?@8;>65=88). 
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�C@0-:>2. 3 !�1.: �#��, 2013. 3 284 A.: 8;. 
2. �02;>2, !.�. !8AB5<K 8A:CAAB25==>3> 8=B5;;5:B0 : CG51=>5 ?>A>185 - "><A: 
: "><A:89 3>-AC40@AB25==K9 C=825@A8B5B A8AB5< C?@02;5=8O 8 
@048>M;5:B@>=8:8, 2011. - '. 1. - 175A.  
3. !>B=8:, !.�. �@>5:B8@>20=85 A8AB5< 8A:CAAB25==>3> 8=B5;;5:B0: :C@A / 
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