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N1.20&159:.,3% A5<2B,0.201:% 15@.&>5082H2% 075=016,% 2A50B5>&6,5103% 5H2% ',9?'&%

7,<'57,'&(% F612.2'.201:% +DEF% B2<629351% -'5.:O&1:% 657231.201:% 5H2% 2A.,7-L5.&3% <,%
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=6&L5.&3% B2=2A.2H2% +DEF% .,% 20.265% ',00262% =201-B.?@% ,BB,7,1.?@% 82'B2.5.126 &%
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01,A&9&<,K&&% -H9262H2% =6&L5.&3% +DEF% .,% 20.265% K&J7262H2% 0&H.,9:.2H2% B72K50027,%
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1. &<->&1:%B201725.&5%0&015'%01,A&9&<,K&&I%B7&'5.35'?@%.,%A50B&921.?@%951,159:.?@%

,BB,7,1,@%C+DEFG%0,'2951.2H2%1&B,;

2. 0J27'&726,1:%0@5'-%0&015'?%01,A&9&<,K&&%-H9262H2%=6&L5.&3%+DEF;
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5. 0=59,1:%6?62=?%2%62<'2L.201&%B7&'5.5.&3%0&015'?%6%057&;.2'%B72&<62=0165(

E51,159:.?;% ,BB,7,1% =29L5.% <,.&',1:% 2B75=595..?5% -H926?5% B292L5.&3% B2%

21.2O5.&M% 8% 658127-% 0827201&% K5.17,% ',00I% 7,<9&>.?5% 6% 7,<.?@% -0926&3@% B2951,(%

D7&=,.&5% 951,159:.2'-% ,BB,7,1-% 2B75=595..?@% -H926?@% B292L5.&;I% 20-45016935'25%

>5926582'%&9&%0B5K&,9:.2;%0&015'2;I%0201,69351%20.26.-M%<,=,>-%-B7,695.&3%-H926?'&%

=6&L5.&3'&(% D7&% r12'% -H926?5% 8227=&.,1?% &% &@% B72&<62=.?5I% @,7,8157&<-M4&5%

=6&L5.&5% 951,159:.2H2% ,BB,7,1,% B2% 21.2O5.&M% 8% K5.17-% ',00I% 201,M103% .5&<'5..?'&%

&9&% '5.3M103% B2% 2B75=595..?'% <,82.,'(% NA?>.2% -B7,695.&5% B72&<62=&103% -H9,'&%

1,.H,L,I%875.,I%7?08,.:3I%,1,8&I%0829:L5.&3%&%&@%B72&<62=.?'&(

R&015',% ,612',1&>5082H2% -B7,695.&3% -H926?'&% =6&L5.&3'&% 951,159:.2H2%

,BB,7,1,%.575=82%.,<?6,5103%0&015'2;%01,A&9&<,K&&%CRR1G(

R&015'?% ,612',1&>5082H2% -B7,695.&3% 951,159:.?'&% ,BB,7,1,'&% 3693M103%

'.2H282.1-7.?'&(%)52A@2=&'201:%B7&'5.5.&3%'.2H282.1-7.?@%0&015'%2A-092695.,%15'I%

>12% =6&L5.&5% 951,159:.2H2% ,BB,7,1,% @,7,8157&<-5103% '.2H&'&% 8227=&.,1,'&I%

175A-M4&'&%7,<=59:.2H2%&9&%063<,..2H2%-B7,695.&3(

),% 7&0-.85% 1 B28,<,.,% J-.8K&2.,9:.,3% 0@5',% RR1(% /% B72015;O5'% 09->,5% 2.,%

02012&1% &<% >-6016&159:.?@% r95'5.126I% 8277581&7-M4&@% -0172;016I% 0>51.2-75O,M4&@%

-0172;016I% -0&9&159:.?@% -0172;016% &% &0B29.&159:.?@% '5@,.&<'26(% s-6016&159:.?5%

r95'5.1?%09-L,1%=93%B29->5.&3%&.J27',K&&%2%B72K500,@I%B72158,M4&@%6%75H-9&7-5'2'%

2At5815(%D752A7,<26,.&5%&%B5757,A218,%&.J27',K&&%20-4501693M103%6%8277581&7-M4&@%

&% 0>51.2-75O,M4&@% -0172;016,@( /% r1&@% -0172;016,@% 0&H.,9?% J&9:17-M103I%

0H9,L&6,M103I% B2095% >5H2% B72&<62=&103% 6?>&095.&5% B72&<62=.?@% &% &.15H7,926(% ),%

20.265% B752A7,<26,..?@% 0&H.,926% J27'&7-5103% <,82.% -B7,695.&3(% /% -0&9&159:.?@%
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R17-81-7.?5% 202A5..201&% RR1% 8,8% 0&015'?% ,612',1&>5082H2% -B7,695.&3%

2K5.&6,M103% 5H2% <,82.2'% -B7,695.&3(% D2=% <,82.2'% -B7,695.&3% RR1% B2=7,<-'56,5103%%

<,6&0&'201:% 6?@2=.2H2% 0&H.,9,% &0B29.&159:.2H2% '5@,.&<',% 21% 6@2=.?@% 0&H.,926(% *1,%

<,6&0&'201:%B75=01,69351%02A2;%B575=,12>.-M%J-.8K&M%RR1(

/@2=.?5% 0&H.,9?% RR1% <,6&031% 21% 8227=&.,1I% @,7,8157&<-M4&@% 75L&'% B2951,%

951,159:.2H2%,BB,7,1,I%B292L5.&5%75H-9&7-M4&@%27H,.26%&%1(%=(

/% 75,9:.?@% 0&015',@% -B7,695.&3% <,6&0&'201:% '5L=-% 6?@2=.?'&% &% 6@2=.?'&%

0&H.,9,'&% 219&>,5103% 21% <,82.,% -B7,695.&3% 6095=016&5% 12H2I% >12% r95'5.1?% 0&015'%

2A9,=,M1%=&.,'&>508&'&%B2H75O.2013'&(%

u,00'217&'% 1&B26-M% 017-81-7.-M 0@5'-% 0&015'?% 01,A&9&<,K&&% -H9,% 1,.H,L,I%

&0B29:<-M45;% 062A2=.?;% H&72082B% CR"G% &% h$R% 6% 8,>50165% >-6016&159:.?@% r95'5.126(%

R17-81-7.,3%0@5',%B28,<,.,%.,%7&0-.85%2.
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'2'5.1,y



!292=5L.?;%.,->.2-15@.&>508&;%6501.&8%pR[[-51038

&j
W

$!
– B575=,12>.,3%J-.8K&3%EF%B2%-H9262;%0827201&%-H9,%1,.H,L,y

$#.W – B575=,12>.,3%J-.8K&3%h$Ry

.4W – B575=,12>.,3%J-.8K&3%R"y

*5# – B575=,12>.,3%J-.8K&3%7-9562H2%B7&62=,(

/% =,9:.5;O5'% B75=B29,H,5103I% >12% O,7.&7.?;% '2'5.1I% 62<.&8,M4&;% .,% 7-93@%

6?021?I%B75.5A75L&'2%',9%B2%07,6.5.&M%0%'2'5.12'I%7,<6&6,5'?'%7-956?'%B7&62=2'(%

/095=016&5 r12H2%r86&6,95.1.?'%21892.5.&5'%7-93%6?021?%A-=5'%B75.5A75H,1:(

),% B75=6,7&159:.2'% r1,B5% A?9% B72&<65=5.% 6?A27% 1&B,% =,1>&826% &%

&0B29.&159:.2H2%-0172;016,%075=&%&'5M4&@03%.,%7?.85(%w@%20.26.?5%@,7,8157&01&8&Q

1. =,1>&8%-H926?@%08272015;%K&J7262;%Uij-6050: 

a. =&,B,<2.%&<'575.&;Q%21%-WkZ%=2%WkZ%º/c;

b. P5.,%'9,=O5H2%7,<73=,%FPDQ%131 z!u{C {`G" ;

c. /75'3%01,71,Q%VZ%'0;

2. ,8059572'517%K&J7262;%Uij-6050:

a. h&,B,<2.%&<'575.&;Q%21%-|%=2%|%º/c;

b. P5.,%'9,=O5H2%7,<73=,%FPDQ%4096 z!u{g ;

c. /75'3%01,71,Q%VZ%'0;

3. 05762',O&.8,%S]-90:

a. h&,B,<2.%67,45.&3Q%21%-nZ%=2%nZ%º/c;

b. R827201:%67,45.&3%CA5<%.,H7-<8&GQ%500 /c" ;

c. !2'5.1Q x%8H{0'(

h,955%7,00',17&6,5103 6%B5762'%B7&A9&L5.&&%0@5', 02B73L5.&3%-0172;016%'5L=-%

02A2;% &% J27'&7-5103 ,9H27&1'% 7,A21?% 0&015'?% 01,A&9&<,K&&% -H9,% B2% 2=.2'-% 8,.,9-(%

$B7245..,3%r95817&>508,3%0@5',%025=&.5.&3%-0172;016%B28,<,.,%.,%7&0-.85%3.

Vcc

Vss

INT

SDA

SCL

STM32F4

OCR

SDA
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MPU-6050

DREADY

Vcc

Vss

Vcc

SIG

SG-90

Vss

5V 3V3 3V33V3

u&0(%V(% $B7245..,3%r95817&>508,3%0@5',%025=&.5.&3%-0172;016
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),% =,..2'% 7&0-.85% .5% -8,<,.?% 7,<63<?6,M4&5% 82.=5.0,127?% &% B72>&5%

60B2'2H,159:.?5% 82'B2.5.1?(% w0@2=3% &<% =,..2;% 0@5'?I% '2L.2% 0J27'&726,1:%

B75=6,7&159:.?;%,9H27&1'%7,A21?%0&015'?%01,A&9&<,K&&%Dh-<,82.2'%75H-9&726,.&3(%/%

8,>50165% 0&H.,9,% H2126.201&% =,..?@I% =,1>&8% -01,.,69&6,51% 92H&>508-M% 5=&.&K-% .,%

6?62=5% }~��}�I% B2% 821272'-% 02% 01272.?% '&87282.1729957,% 6?<?6,5103% B757?6,.&5(%

F9H27&1'%7,A21?%B28,<,.%.,%7&0-.85%4I%,9H27&1'%B757?6,.&3%B28,<,.%.,%7&0-.85%5.

u&0(%Y(% D75=6,7&159:.?;%,9H27&1'%7,A21?%0&015'?%01,A&9&<,K&&
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u&0(%k(% F9H27&1'%2A7,A218&%B757?6,.&3%B2%H2126.201&%=,1>&8,

D2095%7,<7,A218&%0221651016-M45H2%B72H7,''.2H2%82=, B72&<62=&9&0: &0B?1,.&3

B29->5..2; 0&015'? &%&<'575.? =,..?5% -H926%&% -H926?@%08272015;(%h93%0t5',%=,..?@%

&0B29:<26,9,0: 0B5K&,9:.2% 7,<7,A21,..,3% '512=&8,% 0% &0B29:<26,.&5'% &.157J5;0,%

jS�~TI%u5<-9:1,1?%r80B57&'5.1,%B28,<,.?%.,%7&0-.8,@%6 – 11.

u&0(%^(% $H926,3%0827201:%875.,
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u&0(%n(% $H29%875.,

u&0(%xZ(% $H29%7?08,.:3

0 2 4 6 8 10
1

2

3

4

5

6

7

8

!"#$%&'(#)*

+
$
,
-
.
/0
1
2
&'
3"
2
1
*

0 2 4 6 8 10
-18

-16

-14

-12

-10

-8

-6

-4

-2

0

!"#$%&'(#)*

+
$
,
-
.
/0
1
2
&'
3"
2
1
*



http://sntbul.bmstu.ru/doc/567851.html

u&0(%xx(% $H29%1,.H,L,

w< B29->5..?@% H7,J&826 6&=.2I% >12% -% =,..2H2 =,1>&8, &'55103 .50829:82%

@,7,8157.?@% B72A95'Q% O-'?% 0&H.,9,% .,% 6?@2=5% =,1>&8,I% 0'545.&5% .-93% =,1>&8,% &%

60B9508&%0&H.,9,%.,%6?@2=5(%/%8,>50165%75O5.&3%=,..?@%B72A95'%6?B29.39,0: B272H26,3

J&9:17,K&3, 8,9&A7268, =,1>&8,% B-15'% 2B75=595.&3% 075=.5H2% 0'545.&3% B2% 8,L=2;% &<%

205;%<,%.582127?;%&.1576,9%675'5.&I%.&<82>,0121.,3 J&9:17,K&3 B29->&6O&@03%=,..?@(%

R17-81-7.,3%0@5',%,9H27&1'26 B272H262;%J&9:17,K&&%&%8,9&A7268&%H&72082B,%B28,<,.?%

.,% 7&0-.8,@% 12 &% 13. )&<82>,0121.,3% J&9:17,K&3% A-=51% 20-45016931:03% 601725..?'&%

075=016,'&%H&72082B,(
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u&0(%xW(% R17-81-7.,3%0@5',%,9H27&1', B272H262;%J&9:17,K&&
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u&0(%xV(% R17-81-7.,3%0@5',%,9H27&1'%2B75=595.&3%075=.5H2%0'545.&3

D2095%=27,A218&%0221651016-M45H2%B72H7,''.2H2%82=,%B72&<62=&9&0:%&0B?1,.&3

B29->5..2; 0&015'? &%B29->5.? =,..?5%-H926%&% -H926?@%08272015;(%h93%0t5',%=,..?@%

&0B29:<26,9,0: 0B5K&,9:.2% 7,<7,A21,..,3% '512=&8,% 0% &0B29:<26,.&5'% &.157J5;0,%

USART.

u5<-9:1,1?%r80B57&'5.1,%B28,<,.?%.,%7&0-.8,@%14-19(%v,9&A7268, B72&<62=&9,0:

.,% B7213L5.&&% ^ZZZ% 1,8126I% >12% r86&6,95.1.2% x% '&.-15% 7,A21?% H&72082B,(% D272H%

J&9:17,K&&% 6?01,695. 6% x% H7,=-0% 6% 058-.=-I% 8,8% B756?O,M4&;% 7,<A720% 75<-9:1,126% &<%

B75=?=-4&@%r80B57&'5.126%6%.50829:82%7,<(
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u&0(%x^(% $H926,3%0827201:%1,.H,L,

u&0(%x[(% $H29%875.,%
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u&0(%x|(% $H29%7?08,.:3

u&0(%xn(% $H29%1,.H,L,
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D7&%r12'%B29->&9&0:%095=-M4&5%<.,>5.&3%0'545.&3%.-93%H&72082B,Q

0.649695 / ,

1.52389 / ,
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