
MIIHT,TC TEPC TB O OBPA3 O B AIJ.I/'fl r,I HAyKI4 p O C C nIzCKOfr OEAE PAUIIH
(De4epalrnoe rocyAapcrBeHHoe 6rc4xerxoe o6pa:onareJrbnoe frpe)KAenr4e

Bbrcrlero o6pa-:onaunr

(T OMC Kr4fr r O Cy.tIApC TB E HHbrrz ynrag E p c I4T E T C Ir CT EM
ytrPAB JTEIIWA r4 pAArIO I JrE KTp OHr4Kr4> (T yC yp)

YTBEHI{NAK)
p,. y'enapr alaenra o6paro Ba Hrrr

,&,

PAEOIIA.fl IIPOIPAMMA)^IEBHOTLAUCIII4TIJIIIHbI

IIPOTPAMMI{POBAHIIE MHKPOKOHTPOJIJIEPOB IIJIfl, P3A

II.E. Tporn

2016 r.

(nauuenoranue yre6uofi gucquruunu)

Yponenr ocHoBHoft o6pa:onarelrnofi rrporpaMMbr: oaKaJIaBpI,IaT
(6aranarpuar, Manrcrpary?a, cnequalurer)

Hanpauenne(n) noAroroBKrr (cneqna.nrnocrr) 1 1.03.01 Paanorexnrara
(HoMep.ypoBeHE, rroJlHoe HauMeHoBaHue HanpaBrennr no4mrosxu (cneqr,ranrnocnr))

IIpor[um(n) Av.uuonr,r gv aJrbnag. TexHLr Ka

Oopnra o6yrennn
(nomroe narnreuoraulre npoi[ulr HarrpaBJreHrrr no4roromu (cnequalnuocru) us IIOOI)

OIIHTUI

(oqHar, oqHo-3ao'rua"e (nevepHrr), movuar)

(Darcy.nrrer PaaNorexHu.recKufi (rc
(coxpaqeuuoe u rroJrHoe HaaMeHorarue r[arynrrcra)

Ka$egpa Teresuaelrxs.u yrpaBreurs (TV)
(co(parrleHHoe fi noJrHoe Har.rMeHoBaHue xaileapn)

Kypc TPETTI}I Cervrecrp mecroft

Ha6opa 2013. 2014. 201 5 roAoB.Y.re6urrfi nJrarl

Pacnpe4e;reHr.re pa6oqero BpeMeHrr:

3a.rer ruecrofi ceMecTp

r - . d = ; * - : € - -

Ns Bnqu Y're6noft Pa6orsl I
o
E()
U

cl

O
q)

o
U

(a

{)
=
o
U

t

o
E€)
O

rn

q)

E
o
U

\o
o
F

()
o

Q

F.

O

E
o
U

co

9
O

E
O

U

c)

FC

I Jleruur qacoB

7 Jla6oparopxue pa6orsr qacoB

3. flpaxrnvecrue 3aHqrnq 40 40 qacoB

4. Kypcoroft npoexr/pa6ora (KPC) (aylnropnar) qacoB

5. Bcero ayAnropHbrx saHrrrrft (Cynrua 1-4) 40 40 qacoB

6. Carrocroqremnar pa6ora cryAeHToB (CPC) . .i 6t 68 qacoB

1 Bcero (6er ercranreua) (Cynrua 5,6) 108 108 qacoB

8. Cauocr. pa6ora Ha noAroroBKy, cAaqy 3K3aMeHa qacoB

3*, O6u1ar rpy4oe,lrlTocrb (Cynrua 7,8) 108 108 qacoB

(n ra.rerxsrx eAunrqax) 3 3 3ET
#+!!ri'i{98".:

SrcsaMeH __- ceMecrp

Torvrcr 2016

Au{.3aqer ,ceMecTp

6687



Jlucr coruraconanufi

Pa6o.rar nporpaMMa cocraBJreHa c freroM rpe6orauuft @e4epanrnoro focygapcrBeurroro

o6pasonareJrbHoro craHAapra Bblcilrero o6pasonaunr (@fOC BO) no HarrpaBJreHr4ro rroAroroBKr,r

(cueqnanrnocru) 11.03.01 <<PaAnorexHrrKa), yrBepx(AeHHoro rpLtKagorvr J\b 179 or 06.03.2015 r.,
paccMorpeua r yrBepxAeHa Ha 3aceAaur,rn ra$e4pbr <</.q >> oe 20{e r., nporoKon lllb 3o .

Paspa6oruraxr,r:
acclrcreuT r<ar[. TY

3aB. ra$eapofi TV

&' 
*-- M.E. Kounar'oB

T.P. faszson

npo(punlrpyorqefi Lr nuuycrarorqefiPa6o.rar nporpaMMa coilracoBaua c (parynrreroM,

ra(f e4palru HarrpaBneHrs noAroronxu (cnequamuocru).

,{erau PT(D

3an. npoQnnnpyrorqeft
raQeapoft P3I,I

3an. nrmycxarouef,
xa(pe4poft TY

3xcneprrr:

,{oqenr raQegprr TY

..{oqenr ra$e4pu TOP

K.IO. flonona

A.C.3a4opun

T.P. fasrcos

A.H. Bynaaron

C.I,I. Eoroiraonos

6687

30 28 8 16



 

1.    .  

 «    »   

 . 

Ц ью   «    » 

        

    ,    

        

     . 

    :  

    :  

         ; 

       ; 

         

      ,  

        ; 

      ; 

      ,    

 . 

2.     .     

 .2. 

3.     . 

       : 

–      ,   

 ,      

 ( -7); 

–         

 ,         

 ( -1). 

 

     : 

З ать:  
          

 ; 

         .  

У ть:  
         ; 

       ( ) 

 ; 

         

; 

    . 

В а ть:          

   ,    

     . 

 

6687



4.       

    ____2_____  . 
   

  
 

6    

  ( ) 40 40    

  :      

      

  ( )      

  ( ) 40 40    

 ( )      

 ( )      

 /( ) (  )      

Д          

  ( ) 68 68    

      

Д   я   68 68    

      

      

   ( , )      

  ,        

   108 108    

     3 3    

 

5.   

5.1.      

 

№ 

/  
   

 .  

. 

.  
/

 

(
) 

. 
 

 

 
. 

(
 

)  

 

( , , 

) 

1.   

AVR  PIC 

  4  5 9 -7 

2.     

 AVR  PIC  

  22  10 32 -7, 

-1 

3.      

 

  4  20 24 -7 

4.    

  

  10  33 43 -7, 

-1 

    40  68 108  
 

 

5.2.    (  ) 

    . 
 

 

5.3.        

( )   ( )  
№ 

/  

  ( )  

 ( )  

№ №     .5.1, 

    

 ( )  

 ( )  

1 2 3 4 

  

1.  + + + + 

2.   +  + 

6687



3. Ц     +  + 

4.  +   + 

5.     + 

6.  + + +  

7.  +   + 

  

1.  + + +  

2.      +   + 

3.     

 

 + + + 

4.     

 

+ + + + 

 

 

5.4.  ,    ,   

  
 

 

        

  . /   

-7, -1   +  +      

  

-7   +  +      

-7, -1   +  +     ,  

 

-7, -1   +  +      

  

 – ,  –    ,  –  , 

/  –  / ,  –    

 

6.       
       

 

7.   

     . 

 

8.   ( )  

№
 

/
 

№
 

  

 
. 

5
.1

 

   ( ) 

-

 

(
.)

 

 

, 
, 

 

1. 1   AVR 
2 

-7 

2. 2 
     

 AVR 
4 

-7, 

-1 

3. 1 
  PIC 

2 
-7 

4. 2 
     

 PIC 
4 

-7, 

-1 

5. 2 
  ATMEL STUDIO  AVR 

  
2 

-7, 

-1 

6. 2 
 CCS-PICC    MPLAB 

 PIC  
2 

-7 

7. 2 
  AVR  

4 
-7 

8. 2 
  PIC  

4 
-7 

9. 3 
   

2 
-7 

6687



10. 3 
       

 
2 

-7 

11. 4 
,      ATMEL 

STUDIO  

4 -7 

12. 4      

 

4 -1 

13. 4     

  

4 -7, 

-1 

 40  
 

 

9.    

№
 

/
 

№
 

  
 

. 
5

.1
 

   

 

(
.)

 

 

, 
  

  

( , , 

. ,  . ) 

1. 1    

    

AVR  PIC 

5 -7   

 

 

2. 2     

    

10 -7, 

-1 
  

 

 

3. 3     

   

 AVR  PIC  

20 -7   

 

 

4. 4    C  ++  15 -7    

 

5. 4      

   

   

   

15 -7, 

-1 

   

 

6. 4     

   

3 -7, 

-1 

   

 

 68   
 

   : 

1. Ц    

2.     

3.       

4.     

5. Ш   

6.   
 

10.     ( ) 

     . 

 

11.       

 11.1     . 

  

 

 

  1-  

   

 

 

   

 1   

2  

 

   

 2    

  

  

 

  6 6 6 18 

 6 6 6 18 

6687



   

  
9 20 20 49 

  - - - - 

  5 5 5 15 

   : 26 37 37 100 

  ( )     

  26 63 100 100 

 

 11.2        

      

 90 %        5 

 70%  89%        4 

 60%  69%        3 

< 60 %        2 

 

 11.3 –         

 ( ) 

  , 

   

  

 (ECTS) 

5 ( ) ( ) 90 - 100  ( ) 

4 ( ) 

( ) 

85 – 89  (  ) 

75 – 84  ( ) 

70 - 74 
D ( ) 

3 ( )  

( ) 

65 – 69 

60 - 64 E ( ) 

2 ( ),  

(  ) 
 60  F ( ) 

 

12. -     : 

 12.1   

1.  . .,  . .       :      

.  . . . – .:   « », 2012. – 

304 . 30 . 

2.  . . / ++     :   

. – : , 2012. – 464 . 30 . 

 

12.2   

1.  . . -  :  . - 

: Ц , 2007. - 160 . 12 . 

2.  . . -    ++ [  

]:  . - .  . - : [ . .], 2007. - on-line, 180 . 

 : http://edu.tusur.ru/training/publications/870  

3.  . C++  .   –   , 2004.– 

730 .: . 

4. Visual Basic 6:  : .  . / . . - .: , 2007. - 573[3] . 

1 . 

5.  . .  :  . – , 2007. – 

237 .  : http://edu.tusur.ru/training/publications/516  

6.  . . -    ++ [  

]:     . - .  . - 

: [ . .], 2007. - on-line, 47 .  : http://edu.tusur.ru/training/publications/875  

 

6687



12.3 -      

      : 

1. ATMEL,   [  ]. –  : 

http://www.atmel.com/tools/ATMELSTUDIO.aspx,  (   28.06.2015). 

2.  . . Ц     [ ]: -  

    . : , 2012. - 12 .  : 

http://edu.tusur.ru/training/publications/1190 

3. Ш  . . -   [  ]: 

          

09.03.01 «    », 09.03.02 «    

». - .  . - : [ . .], 2015. - on-line, 21 .  : 

https://edu.tusur.ru/training/publications/6102 

 

12.4  , -     

-    http://www.edu.tusur.ru/,    

http://tu.tusur.ru/. 

 

13. -   : 

    ,   . 

 

14.      : 

   ,  ,     

,         

.         

    . 

 

6687



fl
ffpn.uoxeHrre rc pa6ouefi nporparvrrvre

Oe4epamnoe rocyAapcrBeuHoe 6roAxeruoe o6pasonareJrbHoe yqpex,qeu[e Bbrcmero o6pasonannx

(TOMCKI,I\\ TOCyAAPCTBEHHbIIZ yHI4BEPCI4TET CI{CTEM yIIPABJIEHVTS, t4
PAAI4O3IEKTP OHI4KI,I ) (TYCYP)

YTBEPXAAIO

,{xpexrop aprqMenTa o6paronannn

II.E. Tponn

2016 r.

ooHA ouEHorrHbrx CPEACTB rro yqEEHofi Aucqr4frJrrrHE

IIPOTPAMMI4POBAHI{E MI,IKPOKOHTPO JIJIEPOB NJtfl P 3A
(Har.rMeHogaufie fre6sofi aucryrmunn)

Yponenr ocnosHoft odparonarenrnofi nporpaMMbr: OAKAJIABPlIAT

(oaKaJraBpraT, ManrcTpary?a, cleqrrannrer)

Ilanpaurenne(n) rroAroroBKn (cnequa.nruocrr) I 1.03.01 Paauorexnura
(uolrep.yporens, [oJrHoe Har{MeHoBarrne HanpaBJrer{fi no4rororxa (cnequamuocra))

tlpo{n"rr(n). Ay,{zoeugy aJrbnag. TexH[Ka
(noruoe nalruenoraxue npoipurr HarrpaBJreHr,rr no4rorouxr.r (cnequanrnocnr) ur fIOOfI)

Oopnaa o6yqenns o-rHat
(oqHar, oqHo-3ao.lnar (reuepru.r), raovuar)

Oaxy.rrrrer PaarorexnwrecKufi (rc
(corpaqeuuoe u rroJruoe HalrMeHonarne Qarymrera)

KaQeapa TenesraeHr.rr a yrpasreHnr (TV)
(coxpaqeunoe u rroJrnoe HanMeHoBaHue KaQeapu)

Kypc rpernfi Cervrecrp nrecroft

Y.re6nrrft rrJraH na6opa 2013. 201 4. 2015 ro.qoB.

3a.rer ruecroft ceMecrp AnQ.3arrer : ceMecrp

3rcsatvreH ceMecTp

Parpa6or.rnn(n).[oueHT Ka6. TY Ca;ron B.K.

acnupanr rcad. TY Koltraruos M.E.

Torvrcrc 2016

6687



 2

1.  

   ( )        

   -   (   

( ),  ,   .)    ,   

      .  

          

  .  

        1. 

 1 –      

      

-7   

  

 , 

  

 , 

   

  

 

Д  а ь: 
–      

     

     ; 

–      

      

  . 

Д  ь: 
–       

 ,     

      

 ; 

–     

      

 . 

Д  в а ь: 
–       

   ,   

 . 

–      

       

 ,   

     

     

,    ; 

–        

    

    

. 

-1   

  

    

 ,   

   

  

  

2.   

1.1. К ц я К-7 

-7:      , 

   ,      

. 

      . Э  

 ,         

    2. 

 

6687



 3

 2–        

    

  

-  

  

  

 

 

  

 

  

  

 .

-   

   

  

,   

 

  

  

  

  

. 

-    

  

  

 

 

, 

  

 .

-  

   

 

  

   

  

 

, 

 

  

  

 

 

   

 

 

, 

  

 .

  
  ; 

 . 

  .   . 

 

  

  ; 

 . 

  ; 

    

   

. 

  ; 

    

   

; 

 . 

 

          

   3. 

 3 –         

 

      

 (  

) 

  

  

   

   

  

 

  

 , 

   

 , 

 

 

 , 

 , 

 

  

 (  

) 

 , , 

,  

   

   

  

 , 

   

   

  

   

   

, 

  

  

6687



 4

  

  

 

(  ) 

  

  

  

,  

   

 

   

 

 

         

 4. 

 4 –        

  

 
   

 (  

) 

  

  

  

   

  

  

  

 

   

 

. 

   

   

   

,   

 

  

  

. 

   

  

 

 

   

 

,  

   

   

   

 

. 

 (  

) 

   

  

    

   

 

 

   

 

. 

   

   

   

,    

 

  

  

. 

    

   

  

  

 , 

  

 , 

    

  

   

  

    

.  

 

(  ) 

   

   

 

  

  

 . 

    

  

  

  

 

 

. 

    

  

   

   

  

 

 

. 

1.2. К ц я К-1 

-1:         

 ,         . 

6687



 5

      . Э  

 ,         

    5. 

 5–        

    

  

-   

  

  

  

  

  

 

. 

-   

 

  

  

 

  

 

. 

-    

  

  

 

 

  

 

 

  

. 

  
  ; 

 . 

  .   . 

 

  

  ; 

 . 

  ; 

    

   

. 

  ; 

    

   

; 

 . 

 

          

   6. 

 6 –         

 

      

 (  

) 

  

  

   

   

  

 

  

 , 

   

 , 

 

 

 , 

 , 

 

  

 (  

) 

 , , 

,  

   

   

  

 , 

   

  

   

   

   

, 

  

  

  

  

 

(  ) 

  

  

  

,  

  

  

    

 

 

         

 7. 

 7 –        

      

6687



 6

 (  

) 

  

  

 

  

  

  

  

 

. 

  

 

 

  

 

 

 

  

 

. 

   

  

  

 

 

  

 

 

  

. 

 (  

) 

    

  

  

  

   

 

 

. 

   

  

  

  

 

  

 

. 

   

   

 

 

  

 

 

  

. 

 

(  ) 

   

  

 

  

   

   

 

 

. 

   

  

 

. 

   

   

   

 

 

  

 

 

  

. 

3.    

       : 

     ,    , , 

  ( )  ,      

   ,  : 

 : 

1.    AVR  PIC. 

2.      AVR  PIC. 

3.      . 

4.     . 

5.    . 

     . 

  : 

1.   AVR. 

2.       AVR. 

3.   PIC. 

4.       PIC. 

5.   ATMEL STUDIO  AVR . 

6.  CCS-PICC    MPLAB  PIC . 

7.   AVR . 

8.   PIC . 

9.   . 

10.        . 

6687



 7

11.        . 

12. ,    . 

13.      . 

14.      . 

15.      . 
 

4.   

          

: 

  ,    , ,   

( )  ,    ,  : 

1.  . . Ц     [ ]: -  

    . : , 2012. - 12 .  : 

http://edu.tusur.ru/training/publications/1190 (  . 12.3     

«     »). 

2. Ш  . . -   [Э  ]: 

          

09.03.01 «    », 09.03.02 «    

». - Э .  . - : [ . .], 2015. - on-line, 21 .  : 

https://edu.tusur.ru/training/publications/6102 (  . 12.3     

«     »). 

6687


