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;BA9 CDB<;BL?4 >4>4S KD9;6OK4=A4S E<FG4J<S.   �BCF9D BEGM9EF6?S9F @BA<FBD<A7 6 
46FB@4F<K9E>B@ D9:<@9. 
 



� CDBJ9EE9 @BA<FBD<A74 698ёFES 6<89BFD4AE?SJ<S E >4@9DO >BCF9D4 A4 >B@CPRF9D GK4EFA<>4. 

�484A<9 A4 6OCB?A9A<9 @<EE<< 

1. %BEF46<FP CD98EF46?9A<9 A4 CB?9F, EB;84FP CDB7D4@@G 8?S 46FBAB@AB7B @BA<FBD<A74, EI9@G-
C?4A CB?9F4 < CDB69EF< D97<EFD4J<R �#��. 

2.�OCB?A<FP @BA<FBD<A7 F9DD<FBD<< 

3.$4ECB;A4FP KD9;6OK4=AO9 E<FG4J<<, A45?R849@O9 E G>4;4AAOI >BBD8<A4F: 

1. (0.22, 0.5) 

2. (0.22, 2.5) 

3. (0.22, 4.5) 

4. (0.22, 5.5) 

5. (1.96, 6.5) 

6. (3.7, 7.5)  

7. (3.7, 6.5) 

8. (3.7, 2.5) 

9. (3.7, 0.5) 

10.(1.96,0.5) 

 

4.%HBD@<DB64FP BFK9F CB D4ECB;A4AAO@ KD9;6OK4=AO@ E<FG4J<S@ "FK9F 6>?RK49F 6 E95S: 

• (BFB7D4H<<   ;484AAOI   B5N9>FB6   >DGCAO@   C?4AB@ (ECBEB5 EBID4A9A<S 
HBFB7D4H<= >BA>GDE4AF BCD989?S9F E4@BEFBSF9?PAB); 

№ #9D9K9AP BEAB6AOI 84AAOI < FD95B64A<= %B89D:4A<9 BEAB6AOI 84AAOI < FD95B64A<= > 

6OCB?A9A<R D45BF 
1 "5M<9 E6989A<S B �4>4;K<>9 1>;4@9A4J<BAA4S C?BM48>4 CB >B@C9F9AJ<< 

«1>EC?G4F4J<S 59EC<?BFAOI 46<4J<BAAOI 
E<EF9@»  9EFBCB?B:9A<9: 48D9E BD74A<;4J<<. 

2 "C<E4A<9 @9EF4 CDB6989A<S D45BF �?<@4F >BAF<A9AF4?PAO=, 6B;@B:AO 6OC489A<9 
BE48>B6 
-45EB?RFAO= @<A<@G@  F9@C9D4FGDO 6B;8GI4  - 
30  7D. % (89>45DP); 
-45EB?RFAO= @4>E<@G@ F9@C9D4FGDO 6B;8GI4 
+ 36 7D. % (<RAP-<R?P); 
•7BDB8E>4S @9EFABEFP. 

3 �4AAO9 B �#�� &<C: >648DB>BCF9D (�?969D 4) 

&<C 86<74F9?9=: 59E>B??9F>BDAO=, COEX 

2306 2300KV %9D<=AO= AB@9D: AB@9D EFB?4 
GK4EFA<>4  4>E<@4?PA4S 6;?9FA4S @4EE4: 
836 7D 
!4<@9AB64A<9 <;7BFB6<F9?S: COEX 

4 'EF4AB6?9AAO= D9:<@ �D9@9AAO=. !B@9D 6D9@9AAB7B D9:<@4: �$-508 

5 "5N9@ 6OCB?AS9@OI D45BF �BBD8<A4FO 

6OCB?A9A<S D45BF: 
55.616490, 37.714090 

55.614500, 37.715160 

55.613806, 37.710174 

55.620454, 37.704310 



• �;B5D4:9A<9 8B?:AB 5OFP 7BD<;BAF4?PAB BD<9AF<DB64AAB (A9 
C9D969DAGFB) 

• >B?<K9EF6B <;B5D4:9A<= 8B?:AB 5OFP D46AB >B?<K9EF6G ;484AAOI 8?S 
B5?9F4 FBK9>; 

• "C<E4A<9 +#; 
• "5M99 6<89B 6E97B CB?9F4. 

 

*"FK9F (H4=? 6 HBD@4F9 .pdf), EB89D:4M<= BC<E4A<9 6 HBD@9 F45?<JO. 

№ ;BAO "C<E4A<9 +# (BFB 
 

 

  

 

)B8 6OCB?A9A<S ;484A<S: 
• %FG89A ;4CB?AS9F D4;D9L<F9?PAGR 8B>G@9AF4J<R A4 CB?9F (H4=? 6 HBD@4F9 .doc) < 

;4S6>G A4 D97<EFD4J<R >BCF9D4 (CD<@9D 6 CD<?B:9A<<). %BID4AS9F H4=?O 6 
EBBF69FEF6GRM9R C4C>G A4 D45BK9@ EFB?9. 

• %FG89AF  C<L9F CDB7D4@@G 8?S 46FBAB@AB7B @BA<FBD<A74 < CDB6B8<F F9EFB6O9 CB?9FO A4 
CB?<7BA9. &9EFB6O9 CB?9FO CDBIB8SF 6 CBDS8>9 :<6B= BK9D98<. !4 B8AG CBCOF>G 
BF6B8<FES A9 5B?99 5 @<AGF. 

• �BCF9D 6OCB?AS9F CB?9FAB9 ;484A<9 A4 CB?<7BA9, CD< QFB@ 6<89B E >4@9DO 

>BCF9D4 FD4AE?<DG9FES A4 Q>D4A9 EFG89AF4.  !9B5IB8<@B CDB<;69EF< ;4C<EP 6<89B 
FD4AE?SJ<< 8?S 84?PA9=L9= B5D45BF><. �<89B 5G89F FD4AE?<DB64FPES E >4@9DO 

Raspberry Pi. 

• %FG89AF  CDB<;6B8<F B5D45BF>G 84AAOI E >4@9DO. 
• %FG89AF HBD@<DG9F BFK9F. 
• %FG89AF ;47DG:49F BFK9F 6 EBBF69FEF6GRMGR C4C>G A4 D45BK9@ EFB?9. 
 

 

 

 

 

 

 

 

 

 

�OEBFO 6OCB?A9A<S D45BF: AGL BF 0 8B 200 @   

$48<GE ;BAO @BA<FBD<A74: 100@ 

6 %DB>< 6OCB?A9A<S D45BF %DB>< Q>;4@9A4 
7 �EFBKA<>< 8?S <A<J<4?<;4J<< 84AAOI 

CB?9F4 
https://fpln.ru/ - 8?S BCD989?9A<S ;BAO CB?9F 
https://yandex.ru/maps/2/saint- 

petersburg/?ll=30.315635%2C59.938951&z=11 - 

8?S EB;84A<S EI9@O-C?4A4 CB?9F4 (CD<@9D 
6OE?4A) 
https://votetovid.ru/#49.994,93.999,6z,trb - BA?4=A 
>4DF4 6OEBF (8?S BCD989?9A<S AMSL) 
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_______________ 

BF ___________________ 

@B5. F9?: 8(917)000-00-00 

e-mail: ...@yandex.ru 

#$��%&����!�� 

A4 GEF4AB6?9A<9 6D9@9AAB7B D9:<@4 

6 D4=BA9 BF69FEF69AABEF< _________________ 

% J9?PR B59EC9K9A<S 59;BC4EAB7B <ECB?P;B64A<S 6B;8GLAB7B CDBEFD4AEF64 CD< 6OCB?A9A<< 
CB?ёFB6 ��% (>648DB>BCF9D �?969D-4WS, 6;?9FA4S @4EE4 2 >7; E4@B?9F) CDBLG �4E GEF4AB6<FP 
6D9@9AAO= D9:<@ <ECB?P;B64A<S 6B;8GLAB7B CDBEFD4AEF64  

4) 84F4 @9DBCD<SF<S: 

BEAB6AO9 8A<:  

D9;9D6AO9 8A<  

5) 7D4A<JO D4=BA4: 

6) 6D9@S A4K4?4 < B>BAK4A<S @9DBCD<SF<S (UTC): 

7) ;4CD9FAO9 ;BAO < B7D4A<K9A<S 6 D4=BA9, 6 >BFBDB@ C?4A<DG9FES GEF4AB6?9A<9 @9EFAB7B 

D9:<@4: 

8) 6B;8GLAO9 EG84, A4 >BFBDO9 D9:<@ A9 D4ECDBEFD4AS9FES: 

9) CBDS8B> GCD46?9A<S CB?ёF4@< �#��, GK4EF6GRM<@< 6 @9DBCD<SF<<: 

�A9LA<= C<?BF:  

:) DG>B6B8<F9?P @9DBCD<SF<S: 

;) CD98EF46?9A<9 D4;D45BF4?: 

#B?9FO CDB6B8SFES 6 F9EFB6OI J9?SI. 
#D<?B:9A<9: 



- C?4A CB?9F4 
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 B8G?P 2 #DB7D4@@<DB64A<9 46FBAB@AB7B CB?9F4 
 

№ �484A<9 �D9@S 
1 'EF4AB6>4 A4 �#�� B5BDG8B64A<9, A9B5IB8<@B9 

8?S 46FBAB@AB7B CB?9F4, 'EF4AB6>4 >4@9DO < 

RaspberryPi, 8BCB?A<F9?PAB7B B5BDG8B64A<S 

60 @<A 

2 !4EFDB=>4 B5BDG8B64A<S (A9B5IB8<@B 
CDB89@BAEFD<DB64FP CD9CB8464F9?R < CB?GK<FP 
CB8C<EP) 

3 !4EFDB=>4 E<@G?SFBD4. �47DG;>4 
@B89?< CB?<7BA4 6 E<@G?SFBD. 
&9EFB6O9 CB?9FO 6 E<@G?SFBD9. 
#B?9FO A4 CB?<7BA9 A9 8BEFGCAO. 

60 @<A 

4 #DB7D4@@<DB64A<9 < BF?48>4 6 E<@G?SFBD9 < A4 
CB?<7BA9 

165 @<A 

5 �4K9FA4S CBCOF>4. 15 @<A 
 

#D<@9AS9@B9 #" 

1)https://clover.coex.tech/ru/. 

(�BCGEF<@B <ECB?P;B64A<9 ?R5B7B D4;89?4) 2 
https://pythonworld.ru/samouchitel-python 

3) https://clover.coex.tech/ru/nti2020_p4df2.html 

4)https://docs.opencv.org/master/d6/d00/tutorial_ 

py_root.html 

5) https://www.ros.org 

QgroundControl, 

Gazebo, ColorMania, 

Google Drive, Webex, 

Chrome, NotePad ++ 

#� EFG89AF4 

 

)B8 6OCB?A9A<S ;484A<S  
• #D9CB8464F9?P CD98BEF46?S9F EFG89AFG @<D 8?S Gazebo, EBBF69FEF6GRM<= CB?<7BAG. 

%FG89AF CDB<;6B8<F A9B5IB8<@O9 8BCB?A<F9?PAO9 A4EFDB=>< E<@G?SFBD4. 
• %FG89AF C<L9F CDB7D4@@G 46FBAB@AB7B CB?9F4 8?S 6OCB?A9A<S @<EE<< 6 EBBF69FEF6<< E 

&� < CDB6B8<F 99 BF?48>G 6 Gazebo. 
• %FG89AF 6CD469 E89?4FP F9EFB6O= 6O?9F A4 CB?<7BA9 6 CBDS8>9 :<6B= BK9D98<. 
• %FG89AF  8BCGE>4RFES > CB?9F4@ FB?P>B CBE?9 89@BAEFD4J<< D45BK97B >B84 6 E<@G?SFBD9. 
• %FG89AF  8B  B>BAK4A<S  6D9@9A<,  BF6989AAB7B  A4  A4C<E4A<9  >B84 6OCB?AS9F ;4K9FAGR 

CBCOF>G 6 CBDS8>9 :<6B= BK9D98<. 

�BCB?A<F9?PAO9 GE?B6<S: 

�ECB?P;B64A<9 EB5EF69AAOI ABE<F9?9= <AHBD@4J<<, ;47BFB6?9AAOI ;4C<E9= 
<?< L45?BAB6 CDB7D4@@ ;4CD9M9AB. 
�B8  46FBAB@AB7B  CB?9F4  C<L9FES  A4  S;O>9  Python  E  <ECB?P;B64A<9@ <AEFDG@9AFB6 ROS. 

http://www.ros.org/


 

&�)!�+�%�"� ����!�� !� �Ы#"�!�!��  �%%��. 
�DBA CD<?9F9? A4 ;4DS8AGR EF4AJ<R, AB BA4 B>4;4?4EP ;4ASF4. 
&<C ;4DS8AB= EF4AJ<< EF4AB6<FES <;69EF9A 6 @B@9AF D4ECB;A464A<S C9D6B= EF4AJ<< (J69FB6B= 
@9F><). � QR >B89, D4ECB?B:9AAB@ DS8B@ E ;4DS8AB= EF4AJ<9=, ID4A<FES <AHBD@4J<S B 5?<;?9:4M<I 
;4DS8AOI EF4AJ<SI, AB A9F <AHBD@4J<< B F<C9 ;4DS8>< (>BAF4>FA4S, 59E>BAF4>FA4S, E@9A4 
4>>G@G?SFBD4 
3 BCD989?S9FES J69FB@ @9F><). 
!9B5IB8<@B B5?9F9FP 6E9 EF4AJ<<, 6O5D4FP CB8IB8SMGR, ;4C<E4FP 99 J69F < CD<;9@?<FPES A4 A99, 
@<74S >D4EAO@ J69FB@ (;4C<E4FP J69F 6 F9>EFB6O= H4=?). 
 

#B <FB7G CB?9F4 A9B5IB8<@B EHBD@<DB64FP BFK9F 6 HBD@4F9: 
 

Color HSV (<?< RGB): 180 255 255 

QR: x y x y x y 

Point1: 180 255 255 

Point2: 180 255 255 

Point3: 180 255 255 

Answer: Point1 

(BD@4F QR 3 >B84: x y x y x y (0.4 1.4 0.6 1.2 0.8  
�BBD8<A4F4 QR 3 >B84: (0.0 1.5) 
�BBD8<A4F4 C9D6B= J69FB6B= @9F><: (0.0 0.5) 

1. !46<74J<S BEGM9EF6?S9FES CB >4DF9 ArUco-@4D>9DB6. 
*$4ECB?B:9A<9 J69FAOI @4D>9DB6, QR - >B8B6 < ArUco-@4D>9DB6 A4 CB?<7BA9 @B:9F @9ASFPES. 

 

 B8G?P 3 FPV C<?BF<DB64A<9 
 

№ �484A<9 �D9@S 
1 �A9E9A<9 <;@9A9A<S 6 >BAEFDG>J<R >BCF9D4; 

A4EFDB=>4 6<89B>4@9DO < 6<89BC9D984FK<>4; 
<;@9A9A<9 G7?4 A4>?BA4 >4@9DO; A4EFDB=>4 Rate-B6. 

30 @<A 

2 #D98CB?ёFA4S CB87BFB6>4 4CC4D4F4 E 
<ECB?P;B64A<9@ FPV-L?9@4 
CD98CB?ёFAO= 6<;G4?PAO= BE@BFD �#�� 

CDB69D>4 J9?BEFABEF< G;?B6 < A48ё:ABEF< 

>D9C?9A<= 
CDB69D>4 E<EF9@O 6<89B C9D984K<, A4EFDB=>4 
>4A4?4 

20 @<A 

3 #DBIB:89A<9 FD4EEO 6 FPV-L?9@9 - FBKABEFP \ 

E>BDBEFP 
10 @<A 

4 "J9A>4 J9?BEFABEF< �#�� CB ;469DL9A<< CB?ёF4  

5 %B5?R89A<9 CD46<? &� < "ID4AO &DG84  

 

�BCB?A<F9?PAO9 GE?B6<S CD< 6OCB?A9A<< CB?ёFB6: 

%FG89AFO  @B7GF A4IB8<FPES FB?P>B 6 EC9J<4?PAB B5B;A4K9AAOI 8?S C<?BF4 ;BA4I; 
�B 6D9@S 6OCB?A9A<S @B8G?S EFG89AF @B:9F CDB<;6B8<FP F9EFB6O9 CB?9FO, >BFBDO9 CDBIB8SF 6 
D4@>4I :<6B= BK9D98<. 
#D<BD<F9F <@9RF F9 EFG89AFO, >BFBDO9 9M9 A9 EB69DL4?< F9EFB6OI CB?9FB6; 
�4ASFP BK9D98P A4 F9EFB6O9 CB?9FO @B:AB A9 CB;8A99, K9@ ;4 15 @<AGF 8B B>BAK4A<S 6D9@9A< F9EFB6OI 



CB?9FB6; 
 4>E<@4?PAB9 6D9@S B8AB= F9EFB6B= CBCOF>< 3 3 @<AGFO. 

�B?<K9EF6B F9EFB6OI CBCOFB> A9 B7D4A<K9AB 6 D4@>4I BF6989AAB7B A4 F9EFB6O9 CB?9FO 6D9@9A<; 
�D9@S A4 GEFD4A9A<9 CB?B@B>, CB?GK9AAOI 6 D9;G?PF4F9 @B8G?S, 6>?RK9AB 6B 6D9@S 
6OCB?A9A<S @B8G?S; 
#D98CB?9FA4S CB87BFB6>4 1 @<AGF4; 
�D9@S CDBIB:89A<S FD4EEO 3 @<A. % @B@9AF4 ;4CGE>4 86<74F9?9=; 

�D9@S B>BAK4A<S CDBIB:89A<S FD4EEO EK<F49FES CB CB?AB= BEF4AB6>9 6D4M9A<S @BFBDB6. 

�E?< EFG89AF A9 ECD46?S9FES E GEF4AB6>B= < A4EFDB=>B= fpv-B5BDG8B64A<S ;4 BF698ёAAB9 6 
Q>;4@9A9 6D9@S. 
#B?ёFO CDB<;6B8SFES A4 D9;9D6AB@ >BCF9D9, A4IB8SM9@ES A4 EF4AJ<< F9IA<K9E>B7B Q>EC9DF4. � QFB@ 

E?GK49 EFG89AF G59:849FES 6 D45BFBECBEB5ABEF< >BCF9D4 (CB?GK9A<9 E<7A4?4 A4 6<89BL?9@, 4D@ 

>BCF9D4) < CD<EFGC49F > ;4KёFAB= CBCOF>9 59; CDB6989A<S F9EFB6OI CB?ёFB6. 
• �D9@S EFG89AF4 A9 BEF4A46?<649FES 
• �D9@S A4 F9EFB6O9 CB?ёFO A9 CD98BEF46?S9FES 

&D4EE4 /CB?BE4 CD9CSFEF6<=: 
&D4EE4 - EB6B>GCABEFP 10 Q?9@9AFB6 6 CD46<?PAB= CBE?98B64F9?PABEF<.�D9@S CDBIB:89A<S 
FD4EEO EBEF46?S9F 3 @<A. �E?< B8<A Q?9@9AF FD4EEO CDB=89A A969DAB, GK4EFA<> <@99F CD46B 
69DAGFPES < CDB=F< Q?9@9AF CB6FBDAB. 

#D<@9D FD4EEO: 

 

 

 

 

 

 

%I9@4 @4DLDGF4 E CD9CSFEF6<S@<: 3D @B89?P FD4EEO 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 

 

 B8G?P 3 �<47ABEF<>4 < D9@ABF �#�� 

№ �484A<9 �D9@S 

1 "5A4DG:9A<9 < GEFD4A9A<9 A9<ECD46ABEF9= 80 @<A 

�4A9EF< B5A4DG:9AAO9 A9<ECD46ABEF< 6 89H9>FAGR 
698B@BEFP 
'EFD4A<FP 6OS6?9AAO9 A9<ECD46ABEF< 

'EFD4A<FP A98BEF4F>< >BAEFDG>J<<, CD<69EF< >BCF9D 6 
D45BK99 EBEFBSA<9 
#D98CB?ёFA4S CB87BFB6>4 �#�� 

2 �4A9EF< CDB<;698ёAAO9 89=EF6<S 6 �<EF CD98CB?ёFAB= 
CB87BFB6>< 

35 @<A 

#B?GK<FP D4;D9L9A<9 A4 6;?ёF 
#DB69EF< F9EFB6O9 6;?ёFO < 84?PA9=LGR A4EFDB=>G 
>BCF9D4 
�OCB?A<FP >BAFDB?PAO= 6;?ёF, A45BD 6OEBFO < 
;46<E4A<9 BFD9@BAF<DB64AAB7B < A4EFDB9AAB7B 
@G?PF<>BCF9D4. 

3 �BAFDB?PAO= CDB?9F CB FD4EE9 6 D9:<@9 6<;G4?PAB7B 
C<?BF<DB64A<S 

5 @<A 

 

'E?B6<S 6OCB?A9A<S @B8G?S: 

• �B 6E9 4CC4D4FO 6ABESFES B8<A4>B6O9 A9<ECD46ABEF< - CB QF4?BAAB= 698B@BEF<   E   
E9>D9FAO@   C9D9KA9@   6ABE<@OI   A9<ECD46ABEF9=. #D9CB8464F9?P CD9864D<F9?PAB 
8B?:9A G598<FPES 6 BFEGFEF6<< 6 >BAEFDG>J<< 8DG7<I A9<ECD46ABEF9=, >DB@9 
6A9EёAAOI. 

• �A9E9A<9 A9<ECD46ABEF9= CDB<;6B8<FES 7?46AO@ Q>;4@9A4FBDB@. 
• %FG89AF    ;4ABE<F      B5A4DG:9AAO9      89H9>FO      <      A9<ECD46ABEF< 6  �9H9>FAGR 

698B@BEFP @G?PF<>BCF9D4 6 EBBF69FEF6<< E CDBH9EE<BA4?PAB= F9D@<AB?B7<9=. �9H9>FA4S 
698B@BEFP ;4CB?AS9FES 6 Q?9>FDBAAB@  64D<4AF9. 

• "5B;A4K9A<9 Q?9@9AFB6 CD<6989AB 6  F45?<J9 A<:9. 
• !9<ECD46ABEFP A9 5G89F EK<F4FPES GEFD4A9AAB= CD< A4?<K<< 6 C4SAB@ EB98<A9A<< A9 
CDBC49AAOI <?< ;4>BDBK9AAOI GK4EF>4I. 

 

&�# &45?<J4 A9<ECD46ABEF9= 

�D<F<K9E><9 A9<ECD46ABEF< !9>D<F<KAO9 89H9>FO 

'E?B6AO9 
B5B;A4K9A<S 

#D<6B8SF > 
A9:<;A9ECBEB5ABEF< 
4CC4D4F4 
/CBF9AJ<4?PAB BC4EAO 

'E?B6AO9 
B5B;A4K9A<S 

�?<SRF A4  CB?ёFAO9 
I4D4>F9D<EF<><  
< 59;BC4EABEFP CB?ёF4 
 



 

�CC4D4FAO9 �1 �<AFB@BFBDAB= 
7DGCCO < BL<5>< 
GEF4AB6>< 

 

D1 "L<5>< E5BD>< D4@O 

�BAEFDG>F<6AO9 �2 $97G?SFBDB6 < BL<5>< 
<I CB8>?RK9A<S 

 

D2 "FEGFEF6<9 (CB?B@>4) Q?9@9AFB6 
;4M<FO 

 

#DB7D4@@AO9 �3 #?4FO PDB < BL<5>< 
9ё CB8>?RK9A<S 

 

D3 !4DGL9A<9 J9?BEFABEF< 
Q?9@9AFB6 ;4M<FO 

 

!9<ECD46ABEFP 
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