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I. OPTAHU3AIIMOHHO-METOIMYECKUI PA3JEJ

Heap u3yyeHHsi IMCHUILUIMHBI: U3y4CHHE MPUHIUIIOB MOCTPOCHUS HU(POBBIX
YCTPOMCTB, BEIYUCIUTEIBHON YaCTH MUKPOIPOIIECCOPHBIX CUCTEM YIPABJICHUS U pabOTHI
(GYHKIMOHANBHBIX OJIOKOB, BXOMAALIMX B HX COCTaB, (POPMUPOBAHUE TEOPETUUECKHUX
3HaHUM W  TPAKTUYECKUX  HABBIKOB  Pa3pabOTKu YCTPOHCTB  yIpaBJICHUS
pPaZMORJIEKTPOHHON ammapaTyphl, U3y4€HHE METOJI0OB HMX MPOEKTUPOBAHUS, aHAIN3a,
OTJIAJIKUA U COOPKH.

3anaqn H3YYCHUA NTUCHUIIJIUHBI:

1. U3yuenue npuHIUIOB paOOThl ¥ OCTPOEHUsI yCTPOMCTB Ha uppoBeix UMC.
2. OcBOEHHME METOJIUK JUArHOCTUKH HEUCIPABHOCTEW B YCTPOMCTBAaX Ha LU(PPOBBIX

NMC.

3. I3yyeHue MNpPUHIMIIOB TOCTPOEHUS CHUCTEM YIPABICHUS PaATUOIIEKTPOHHOM
arnmnapaTypou.
4. OcBOEHHE METO/IOB MPOEKTUPOBAHUS CUCTEM YIIPABICHUS CI0KHOU POA.

MecTto rucunmiiuHbl B crpykrype OITIOII
Jucuunnuna «b1.B.01.05 L{udpossie ycTpoicTBa 1 MUKPOIIPOLIECCOPHD»
peanusyetcs B pamkax Mojyist 5 " DnekTpoHHbie UGPOBBIE YCTPOUCTBA U CUCTEMBI

gactu OIIOII, hopmupyemoit yuacTHUKaMHu 00pa30BaTEIbHBIX OTHOIIIEHUH.

Iliianupyembie pe3yabTaThbl 00y4eHUS M0 AUCHHUILINHE

Kon I[Inanupyemble pe3yJbTaThl 00yUeHHs
HH}]HK&TOPLI JOCTHIKCHHUS KOMIIETEHIUH
KOMIICTCHIIA o IUCHUIIJINHE
3Haer:
3HaTh:
- HEOOXOAUMBIE JIJIsl OCYIIECTBICHUS
- CIIOCOOBI MPOEKTUPOBAHUS PEIICHUS o
. npo¢eCCUOHATBHON IEATETbHOCTH
KOHKPETHOM 3aJ1a4ul IPOEKTa, ONpeIeTIeHUs
IIPaBOBbIE HOPMBI;
YK-2 ONTUMAJIBHBIX CIIOCOOOB €€ PeLIeHMUS, .
. - METO/IbI TUIAHUPOBAHUS COOCTBEHHOM
Crniocoben UCXO/I U3 ICUCTBYIOIIMX MPABOBBIX HOPM U

ONPENENATh KPyT
3a7a4 B paMmKax
IIOCTaBJICHHOM
LIeJIU U BBIOUpATh
OITHMAJIbHBIC
CIIOCOOBI UX
peLIEHHUs], UCXOs
U3 JEHUCTBYIOIIUX
MIPaBOBBIX HOPM,
HMCIOITUXCSI
pecypcoB u
OTpaHUYCHUHN

MMEIOIIHNXCS PECYPCOB U OTPAHUUYCHUM;

JeSITEJIBHOCTH C YIETOM
OrPaHMYCHHOCTH PECYPCOB .

YMeTh:

- opMyIMpoOBaTH COBOKYITHOCTH
B3aMMOCBSI3aHHBIX 33/1a4 B paMKax
MOCTaBJICHHOM 11eJTh PaboTHI,
00eCcreunBaroIINuX €€ JOCTHIKCHHCE;

- KQUECCTBCHHO pemaTL KOHerTHBIe 3a1a49u
(MccnenoBaHus, MPOEKTA, NEATEIBHOCTH) 3a
YCTaHOBJICHHOE BpeMSI

YmMmeer:
- OHpG}ICJ’IHTB 158 paH)KI/IpOBaTB 3a1a49u
n30paHHBIX BUJIOB ACATEIHLHOCTH;

- MPOBOANTH aHAJIU3 U PaCIIpECIICHHE
HMMEIOIINXCS PECYPCOB B paMKax
)IOHYCTI/IMBIX 3aKOHOAATCIIbCTBOM
CPEICTB U METOJIOB.

Baanern:

- HaBBIKaMU ONPEACIICHUS 0XKUTAEMbIX
p€3YJII>TaTOB peH_IeHI/ISI IIOCTAaBJICHHBIX
3aj1ad4;

- HABBIKaMH Hy6JII/ILIH0FO HpCIICTaBJIeHI/IH
pPE3yJbTATOB PEIICHUS 3a7a4 UCCIIeI0BaHNUs,

Baaneer:

- METOZIaMH TUIAHWPOBAHUS U
yIPaBIECHHS IIPOLIECCOM PELICHUS 3a1ay
npodecCHOHATBHOMN eI TebHOCTH;

- crioco0aMu  MIPUMEHEHUS
HOPMaTUBHOM 0a3bl JUIs peIICHUSI
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IMPOCKTA, ACATCIIBHOCTH,

KOHKPETHBIX 33/1a4 MpodeCcCHOHATbHON
JIeSTEIbHOCTH.

INKC-1
Cnocoben
MIPOM3BOIUTH
pacueTsl,
Heo0X0InuMBIE
JUIST
MIPOCKTUPOBAHUS
U JKCIUTyaTaluu
o0opynoBaHUs
CHUCTEM CBSI3M U
JIMHHH CBSA3H

3HarThb:

- OCHOBBI TEOpUU (PYHKIMOHHUPOBAHUS
CHCTEM PaJIMOCBSI3H;

- XapakTEpPUCTUKHU, IPUHIMUIT JIECHUCTBHS,
KOHCTPYKITUIO CJIOKHBIX (PYHKITMOHATBHBIX
y3JI0B CUCTEM PAIUOCBSI3U;

- TEOPUI0 W TIPAKTUKY OKCIUTyaTalluu
CUCTEM PAJIUOCBS3H.

3naer:

- 3JIEMEHTHYIO 0a3y COBPEMEHHBIX
U(GPOBBIX PAAUOTEXHUYECKUX
CHCTEM Iepeiayu HHPOpMaInu;

- IU(PPOBYIO CXEMOTEXHUKY,
MIPUMEHSIEMYIO B PaIOTEXHUYECKUX
YCTPOMCTBAX;

- IPUHLIMIIBI IOCTPOCHUS U
IPUMEHEHHUS B PaIHOTEXHUUYECKIX
YCTPOHCTBAaX U(PPOBBIX MUKPOCXEM;
- IPUHIUIIBI TOCTPOCHUS
MUKpPOIIPOLIECCOPOB U
MUKPOKOHTPOJUIEPOB, 0COOEHHOCTH
peanu3anuy yCTPOMCTB YIPABICHUS
Ha MX OCHOBE.

YMmeTh:
- MNPOU3BOJIUTH PACUET CHUCTEM CBS3M M
JIMHUH CBI3U

Ymeer:

- MO0UPATh HEOOXOIUMOE
000opyI0BaHuE ISl MPOBEICHUS
U3MEpEeHUil, HACTPOEK U KaTuOPOBKHU
Pa3IMYHBIX BUJOB MU(PPOBOI TEXHHUKHU;

- IPOU3BOJIUTH HEOOXOAUMBIE
M3MEpEeHUs U HacTporku POA;

- OCYIIECTBIIATh MOHTaX, COOPKY U
HATAJIKY PATUOTEXHUICCKIX
KOMIIJIEKCOB U YCTPOUCTB.

- MPOCKTHPOBATH MPOCTHIE
YCTPOMCTBA HA

MHKPOKOHTPOJLIEpPAX.

Baanerb: Biaajgeer:

- CHEUUATU3UPOBAHHBIMH  METOJMKAMH | - HABBIKAMHU PabOTHI C

pacuera, HaBBIKAMH YTEHHUS U |U3MEpPUTENBbHBIM 000pYyI0BAaHUEM;

GbopMHUpPOBaHMUS TEXHUYECKOTO 3aJaHus, | - HABBIKAMH PaOOTHI ¢ BUPTYaJbHBIMU

CpeacTBamu ABTOMATHU3MPOBAHHOTO | MPUOOpaMu, [IPOTPaMMHBIM

MPOEKTUPOBAHUS oOecreyeHneM Jj1s HUX;
- HaBbBIKAMH  NIPOTrPaMMHUPOBAHUS
MHKPOKOHTPOJUIEPOB, PpEATU3ALUA C
ux MIPUMEHEHUEM YCTPOWCTB
ynpasieHus POA.

II. COAEP’KAHME U OB BEM JIUCHUITJINHBI

C YKa3aHMEM KOJHMYECTBA YaCOB, BbIICJECHHbIX HA KOHTAKTHYIO padoTy 00y4aroumuxcs
¢ mpenojasareseM (10 BUAAM y4eOHbIX 3aHATHI) U HA CAMOCTOATEJILHYIO padoTy

Ounas popma o0yueHust He peasusyercs




O4Ho-3a04Hasi popMa 00yueHHsA

Ne
n/n

HauMenoBanue
pa3aeyioB U TeM

Bcero

AyIMTOpHBbIE 3aHATHS

JIK

113

JIb

Cam. pao.

9 cemecTp

Pa3znea 1. BBenenue B
1 (GpPOBYI0 TEXHUKY

70

64

Tema 1. OGuue cBeneHus

0 IU(POBBIX YCTPONUCTBAX.

[TapameTpsr UPPOBHIX
MHKPOCXEM.

Tema 2. OcHOBHBIE
Joru4eckue GyHKIHN 1
3JIEMEHTEI.

17

14

Tema 3. OcHOBHBIE
CXEMOTEXHHUYECKHE
peuieHus HUQPOBBIX
MHKPOCXEM

12

12

Tema 4. CornacoBaHue
(POBBIX MUKPOCXEM
MeX1y COOOH.

13

12

Tema 5. Apudmernyeckne
OCHOBBI ITU(HPOBOM
TEXHHUKH

19

18

Paznen II.
KoMOuHanmoHHnbie
CXeMbI

74

66

Tema 6. 3ak0oHBI anTeOPHI
JIOTHKH.

10

10

Tema 7. Iloctpoenue
JIOTHYECKUX CXEM 10
MPOU3BOJILHOM TabumIe
WCTUHHOCTH.

25

22

Tewma 8. lemmdpatopsl,
M dpaTopsl.
MyJIbTUIIIEKCOPBE,
JIEMYJbTUILIEKCOPHI.

39

36

Kontpois:

Koncynprarum

®opma OTUETHOCTH: HET

Hroro 3a 9 cemecTp

144

132

B T.4. IPAKTHYCCKasA
OJAroTOBKaA

A cemectp

Pazgen IIL. YcrpoiicTBa
¢ NAaMATHIO

29,5

1,5

24

Tema 9. Tpurrepst.

10,5

0,5

10

Tema 10. Peructpsl.

8,5

0,5

11

Tema 11. CueTynku.

10,5

0,5

Paznea IV. YerpoiicTBa
MHINKALIMH

21

12

Tema 12.
MasorabapuTHbIC JIAMIIBI
HaKaJIWBaHUSL.
T"a3opa3psiHble J1aMIIbl.

13

Tema 13. CBeToanoaHbIe
WHINKATOPHI.

8,5

0,5




14

Tema 14.
Kugkokpucraminueckue
WHJIMKaTOPHI.

6,5

0,5

Paszgen V. Oo0mue
CBeJEeHHUs 0
MHKPONPOLECCOPHBIX
cHcTeMax

48,2

1,5

46,7

15

Tema 15. [IpuHuns!
MOCTPOCHHS
MUKPOTIPOIIECCOPHBIX
CUCTEM

8,5

0,5

16

Tema 16. Apxutekrypa
MHKpoOIpoLueccopa

8,5

0,5

17

Tema 17. OcHOBBI
MPOTPaMMHUPOBAHUS Ha
sI3pIKE acceMOuiepa

16,7

16,7

18

Tema 18.
OpnHOKpUCTANTBHBIE §-
paspsiaHbIe
MHKPOIIPOLIECCOPHI

14,5

0,5

14

Kontpons:

Koncynpranuu

<I>0pMa OTYCTHOCTHU:
JK3aMCH

0,3

Hroro 3a A cemectp

108

88,7

B T.41. IPpAKTUYCCKas
IIOJAroTOBKA

B cemectp

Pasnea VI.
MHUKPOKOHTPOJLJIEPbI
AVR

144

132

19

Tema 19. O6mue cBeaeHus
0 MHUKPOKOHTpOJIIEpax
cemelictBa Mega

12,5

0,5

12

20

Tema 20. Opranuzanus
MaMsTH B
MHUKPOKOHTPOJLIEPaX
cemelcTBa Mega

12,5

0,5

12

21

Tema 21. CueTynk
KOMaH/I, BEIITOJIHEHUE
TIPOTPaMMEI

12,5

0,5

12

22

Tema 22. TakTHpoBaHue,
PEKHMBI
9HEPronoTpedIeHus n
cOpoc

12,5

0,5

12

23

Tewma 23. [IpepriBanust

14,5

0,5

12

24

Tema 24. ITopTel BBOJIA-
BBIBOJIA

14,5

0,5

12

25

Tewma 25. Taiimepst

14,5

0,5

12

26

Tema 26. AHaIIOTOBEIH
KOMIIapaTop

12,5

0,5

12

27

Tema 27. Anaoroso-

1 poBoi
npeoOpa3oBaTelb

12,5

0,5

12

28

Tema 28. YHUBepcanbHbIil
ACHHXPOHHBIN
IpHUeMoNepesaTIuK

12,5

0,5

12

29

Tema 29. Untepdeiics
nepesiauy JaHHBIX

13

12




KonTtpoms:
Kouncynpranuu
®opMa OTYETHOCTH: HET
Hroro 3a B cemectp 144 6 0 6 132
B T.4. IPAKTHYECKAS )
MOATOTOBKA
C cemectp

Kypcosoe
Hg(l))eKTI/IpOBaHHe 612 612
KonTpos: 9
Koncynpranuu
®dopma OTYETHOCTH: 1.8
9K3aMeEH, 3a4eT
Hroro 3a C cemecTp 72
B T.4. IpaKTUYCCKas
MOATOTOBKA

HUTOrO: 468 16 0 18 413,9

3aounas ¢popma o0yueHHs He peanTu3yercs

III. OHEHOYHBIE MATEPHAJIBI IS TIPOBEJAEHUA ATTECTALIMHU
OBYYAIOIUXCH 11O JINCHHUIIJIMHE

Tekymias arrectamus IpOBOAUTCS B (OpMe TecCTa.

TunoBoii BApMAHT TECTOBOIO 3aJaHUS

Bonpoc N1

Pacnonoxwvte npasunbHO Ha3BaHWe NOrMYECKNX 3r1eEMEHTOB (Cresa Hamnpaso)
a)d I, UNU-HE, N-HE, UJTN

o) W, Unn, N-He, NNN-HE

o) WN-HE, WIIN-HE, N, HE

a)0 W, HE, N-HE, NN

ey 0 WA, N, NU-HE, HE

|Bonpoc Ne2

Kakoe undpoBoe yCTpOUCTBO NPeaCcTaBNeHO Ha PUCYHKE?



Qo a1 Qz

SE P Q—
e el =

CYeTYUK No moayrno 3
nocrnegoBaTeribHbIN PEerucTp
wndppartop

3-X paspsgaHbIN CHETHUK

aewmndpartop
napasnnenbHbI perncTp

O Q Q O W

Ooooooaon

Hh

|Bonpoc Ne3

MpeacrtaesbTe gecATUYHOE Yncrno 219 B ABONYHON CUCTEME CUYMCIIEHNSA
a)d 10110010

)0 10011001

<) 11011011

40 11001111
)
)

e)0d 10111001
£)0 11010010

|Bonpoc N4 |
Tpurrep ¢ pasgenbHOM YCTaHOBKOW COCTOSIHUM NOMMYECKOro HYNsS U NOrMYeCKon egmHuLbl (C
pasgenbHbIM 3anyckoMm), HasblBaeTCs...

a) O JK-Tpurrep

o) O RS-Tpurrep

c) O D-tpurrep

a) O T-tpurrep

|Bonpoc N5
MpeacrtasbTe gecaTnyHoe Yncro 134 B ABONYHOW CUCTEME CUYMUCIIEHNSA
a)0d 10000110
o) 10100010
c)d 10101110
)
)
)

)83 10110011
e)d 11010010
£)0 10100100

|Bonpoc N6




0 > = 430 >

PacnonoxuTte npaBuiibHO Ha3BaHUE NIOrMYECKNX 3IEMEHTOB (CrneBa Hanpago)
a)O W-HE, HE, NN, U-HE

) O UNWU-HE, HE, N-HE, TN

c)Od W-HE, HE, UNTN-HE, N

a)0 HE, N-HE, UNN-HE, NNA

|Bonpoc Ne7

MpeacrtaBbTe WecTHaguaTtepuyHoe ymcrno 1FC B 4ecAaTUYHOM CUCTEME CUHUCTIEHUS

a)Od 519

b) O 559
c) O 551
)
)
)

4)0 542
e)0 556
£)0 508

|Bonpoc N8

Kakown Tpurrep nepegaeT MHpopmMaLmio co BXoAa Ha BbIXo Npwu NosiBlIEeHNUN
CUHXPOHU3MpPYIOLLLEro nmnyrnsca?

a) O JK-tpurrep

o) O T-tpurrep

c) O D-tpurrep

4) O RS-tpurrep

|Bonpoc N9
[10 Kakoro MakCMMasnbHOro 3Ha4eHMUst MOXXHO CYMTaTb CHETUYMK, CXEMa KOTOPOro npeacTaBneHa
Ha PUCYHKe?

a1 Q2 03 04

C1 C C C C

o))

Q

oooo
- © o~

Q. o



e)d 10
£ 0 11

|Bonpoc N10

Kakoe umdpoBoe yCTPpOMCTBO NpeaCTaBeHO Ha PUCYHKE?
in-1

On-1

D T

— T___

X 2 01

X0 Qo

c T___

napannesnbHbIN CHEeYnK
napannenbHbI perncTp
nocnegoBaTeNbHbIN PErncTp
CUHXPOHHbIN D-Tpurrep
nocrnegoBaTesibHbIN CHETUYNK
napannensHbin D-Tpurrep

nhegaooe
Ooooooao

[ 0]

|Bonpoc N1l

Kakon Tpurrep npu npMxone akTMBHOIO CUrHana MeHsieT CBOe COCTOSAHME Ha
NPOTUBOMOJSIOXHOE N COXpaHSAET npeablayllee 3Ha4YeHne npu OTCyTCTBMM CUrHana Ha Bxoge?
a) O RS-tpurrep

b) O D-Tpurrep

c)O T- Tpurrep

a4) 0 JK-tpurrep

|Bonpoc N12

Kakown Tpurrep npeactaBrieH Ha pUcyHke?
Q

???T T L3 S —
C C

L__ 1 —
: % Q

a)d T-Tpurrep
o) D-tpurrep



c) O RS-tpurrep
4) O JK-tpurrep

|Bonpoc N13

[MpeacraBsbTe gecATUYHOE Yncro 549 B WecTHaaUaTEPUIHON CUCTEME CYUCTIEHNA

|Bonpoc N1l4

MpeacrtaBsbTe gecaTndHoe Yncrno 986 B WecTHaguaTepuyYHON CUCTEME CHMCIIEHNSA

|Bonpoc N15

Uemy paBHbl ypoBHM Ha Bbixogax Q1 n Q2, ecnu X1 =1, X2=0, X3 =17

U1:A

7400 1
3
2 a1

X2 §

7402

Q

Q
oooano
e T
- O O -

(o o

[IpomexyTouHas arrecTanus 00y4aroluxcsi OCyIIeCTBIsETCS B (hopMe 3a4eTa U
HK3aMEHA C UCIOJIb30BAHUEM CIEAYIOIUX OLEHOYHBIX MaTEpUAJIOB: IIEPEUEHBb BOIIPOCOB
K 3a4eTy, IEpEeYEHb BOIIPOCOB K IK3aMEHY.
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Bonpocsl K 3Kk3aMeny
(TpuMecTp A, 04HO-3204Hasi Gopma 00ydeHus)

1. Hudporoii u anamorosslii curHaisl. [lapamMeTps! IUGPOBBIX MUKPOCXEM.
2. Ormnucanue JOTUYeCKON PyHKIMNU TU(PPOBBIX CXEM
3. OcHoBHbIe JjorHueckue GyHKIMKM U d7aeMeHThl. JnemeHT «HE»: yciaoBHO-

rpadgudeckoe n300pakeHne, SIKBUBAJIICHTHAS CXeMa, TabJIUIla UCTUHHOCTH.

4. OcHoBHbIE Joruyeckue (GyHKIMH U 3yeMeHTbl. JnemeHT «WJIW»: ycroBHO-
rpadguueckoe n300pakeHNe, SIKBUBAJIICHTHAS CXeMa, TabJIUIla UCTUHHOCTH.

5. OcHOBHbIE JOorMYeckue GYHKIMM U dJeMEHThl. JnemeHT «W»: ycioBHO-
rpaduyeckoe U300pakeHue, SKBUBAJICHTHAs CXeMa, TabJIUIa UCTUHHOCTH.

6. TexXHOJIOTMH CXEMOTEXHUYECKOTO IOCTPOCHHs Jormdyeckux snemeHtoB - TTJL
XapakTeprucTuka, 0COOEHHOCTH CXEMOTEXHUKHU U MpuMeHeHust Mukpocxem TTJL.

7. TexHOJIOTMH CXEMOTEXHUYECKOTO MOCTPOEHUs JOrndeckux snemMeHtoB - KMOIL
XapakTepucTUKa, OCOOCHHOCTH CXEMOTEXHHKHM W TPUMEHEHHUS MHUKPOCXEM
KMOIL.

8. CormnacoBanue HHPPOBBIX MUKPOCXEM MEXAY COOOM.

9. Perenepanus uuppoBOTro CUrHaja

10.CucteMsl cuncneHus, IpUMEHsIEMbIE B LIUPPOBON TEXHUKE.

11.IIpaBuna nepeBoaa uucen u3z ogot CC B 1pyryro.

12. 3akoHbI anreOphl JIOTUKH.

13. TlocTpoenue mudpoBOit CXEMBbI IO MPOU3BOJIBHOMN TabJIUIIE HCTUHHOCTH.

14. MynpTUILUIEKCOPBI: HA3HAYEHHE, YCTPOUCTBO, MPUHIUIIBI PAOOTHI.

15. IeMyIbTUILIEKCOPBI: HA3HAYEHUE, YCTPOMCTBO, TPUHITUIIBI PAOOTHI.

16. llIndpatopsl: Ha3HAYEHHUE, YCTPOUCTBO, TPUHITUIIBI PAOOTHI.

17. JemmdpaTopsl: HA3HAYEHUE, YCTPOUCTBO, TPUHITUITBI PAOOTHI.

18. I'enepatopbl NPSAMOYTOJIBHBIX UMITYJIbCOB HA JIOTHYECKUX DJIEMEHTAX.

19. Tpurrepsi: obume cBeneHus. RS-tpurrep: ycTpoicTBo, 0003HaueHMs], Tabauua
UCTUHHOCTH. [IprmeHenue.

20. Tpurrepsl: oOmue cBeneHus. D-Tpurrep: ycTpouWcTBO, 00O3HAUeHMs, TaOJIMLA
uctuHHOCTHU. [Ipumenenue.

21. Tpurrepsl: oOmue cBefeHUs. T-TpUrrep: yCTpOMCTBO, 00O3Ha4eHMs, TaOJMIa
uctuHHOCTU. [Ipumenenue.

22. Tpurreps: obmue cBeneHusi. JK-tpurrep: ycTpoiictBo, 0003HaUYeHMs, TabIUIIA
UCTUHHOCTH. [[puMeneHue.

23. Peructpsl. YCTpOCTBO U MIPUHITUT PaOOTHI MOCIIEIOBATEILHOTO PETUCTPA.

24. Peructpsl. YCTpOMCTBO U MPUHITUT paOOTHI MApaUICILHOTO PETUCTPA.

25. Peructpsel. YCTpOMCTBO U MIPUHITUT paOOTHl YHUBEPCATHHOTO PETUCTPA.

26. CyeTuuku. YCTPOHCTBO W TMPHUHIUI PaOOTHl JIBOMYHOTO CYMMHUPYIOIIETO
ACHHXPOHHOTO CYETYMKA.

27. CyeTyuku. YCTPOWCTBO M MNPUHIUI pabdOThl JIBOMYHOTO BBIYUTAIOLIETO
ACHHXPOHHOTO CYETYHUKA.

28. HenBouuHble CU€TYMKU ¢ OOPATHOM CBS3bIO.
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29. HeiBOWYHBIE CUETYUKH C IPEIBAPUTEIBHOM CBA3BIO.

30. CUHXpOHHBIE JBOUYHBIE CUCTUUKU

31. Unaukatopsl A 0oToOpakeHus 1 poBoi HHGOpMaITUH.

32. PacyeT TpaH3UCTOPHOTO KIIOYA [JIs TOJAKIIOUCHHUS Majora0apuTHOM JIaMIlbl
HaKaJIMBaHUs K ITU(PPOBOH MUKpPOCXEME.

33. CxeMa MOJKIIIOYEHHUSI CBETOIMOIHOTO HHIUKATOPA K ITU(PPOBON MHUKPOCXEME.

34. Buabl CBETOMOHBIX HHIUKATOPOB.

35. Cratnueckas U JUHAMUYECKas] MHIUKALIUHN.

36.1IpuHumnb paboOTHI KUAKOKPUCTAUNIMUECKUX UHIUKATOPOB.

BOl'lpOC])I K 3K3aMEHy

(rpumectp C, 04HO-3204HasA (popMa 00yUeHHS)

DK3aMEHALIMOHHBI OWJIET BKJIIOYAeT B C€0sl TEOPETUUYECKUMH M MPaKTUYECKHM
Bompockl. [IpakThueckoe 3ajaHue BBIMIONHSAETCS Ha oTianoyHoil miare PinBoard II,
noakiroueHHo k ITK.

Marepuaibl, pa3pelieHHbIE I WCIOJIb30BaHUS CTYACHTAMH HA SK3aMEHE MpH
BBITIOJTHEHUH MPAKTUYECKOTO 3aHSTHS:

- TEXHUYECKOE OMMCAHUE MPUMEHSAEMOT0 MUKPOKOHTPOJLIEPA;

- TIPOEKTHI (CXEMBbI, UCXOJIHbIE KOJIbI), pa3pabOTaHHbIC CTYJECHTOM B XOJ€ BBITIOJHECHUS
71a00paTOPHBIX U KOHTPOJIBHBIX padoT;

- TEXHUYSCKOE ONMMCcaHue oTIagouHoi miatel PinBoard II;

- IPOrpaMMBbI CXEMOTEXHUYECKOTO MOJICIUPOBAHMUS.

Teopemuueckue 6onpocwl

[IpuHIMIIBI TOCTPOEHUS MUKPOIIPOLIECCOPHBIX CUCTEM

[TpuHLMIIBI OpraHU3ALNY TAMATH B MUKPOIIPOLECCOPHBIX CUCTEMAX
O06001IeHHas! CTPYKTYpHAsk CXeMa MUKPOTIPOLECCOPHON CUCTEMBI
OCHOBHBIE TUIIBI APXUTEKTYP MUKPOTPOLIECCOPHBIX CUCTEM
OyHKIUKA, pean3yeMble YCTPOWCTBOM  YIIPABJICHUS  MUKPOIPOLIECCOPHOM
CUCTEMBI

Crnoco0sI aapecaru JaHHBIX

O06o0011eHHast CTPYKTYpHAasi cxeMa 8-pa3psIHOI0 MUKPOKOHTpOJIIepa
CrpykTypHas cxema MUKPOKOHTpOJIEpa ceMeiictea Mega
Opranu3zaius naMmsTd B MUKPOKOHTpoJIIepax cemeiictBa Mega

10. CyeTynk KOMaH/ ¥ BBITIOJTHEHUE TPOTPAMMBbI

11. Be130B noanporpaMmsbl U BO3BpAT U3 MOANPOrPAMMEBI

12. TaktoBslii TeHepaTop. KonduryprupoBanrue TakToBOro reHeparopa
13. YnpaBnenue cxemoii copoca

14. Cucrema npepbIBaHUs.

15. ITopTsl BBOAA-BhIBOAA. KOHUTYpHpOBaHUEe MOPTOB

16. Talimepsl. [IpepbiBanust OT TaliMEPOB

M

PN

©
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17.
18.
19.
20.

21

Taitmepsl. Taiimep TO.
Taiimepsl. Talimep T2.
CropoxeBoil TaliMep
AHaJIOrOBBII KOMITApATOP.

. Ananoro-1mudpoBoii mpeodpazoBaresb
22.
23.
24.
25.

[ToBbIlIIeHHE TOYHOCTH ITPeoOpa30BaHUs AaHAIIOTOBOTO CUTHAJIA.
Ucnons3oBanue moayinert USART/UART
OynkuronrpoBanue Mmoayss SPI. Pexxumbl iepenauu JaHHBIX
[TocnenoBarenbHbIN IBYXIPOBOAHOW HHTEP(ENC.

IIpaxmuueckue 3a0anus

10.

1.

12.

13.

14.

Pazpabotats cxeMy ymnpaBieHUsS HArpy3Koil: BKJIIOUECHHE-BHIKIIIOUCHUE 3 pasa B
ceKyHay, nay3a 10 cexyna. Harpy3ka - CBETOAMOIHBIN UHIUKATOP.
PazpaboTaTh cxemy ympaBieHHs Harpy3Koi: BKIIOUECHHE-BBIKIIIOUEHHE 2 pa3a B
CEeKyHy, nay3a | MmunyTa. Harpyska - cBETOAMOIHBIA UHIUKATOP.
Pa3zpaboTaTh cxeMy yrpaBieHUsI HATPY3KOM, BKIIOYEHUE U BBIKIIIOUEHHUE KOTOPOI
OCYIIECTBJISIETCS. Ha)XXaTUEM OJIHOTO KHOMOYHOTO BBIKIIOYATENS]  (KHOIIKH).
Harpy3ka - cBeToauoaHbI HHAUKATOP.
Pa3zpaboTaTh cxeMy yrpaBieHUs HArpy3KOW, BKIIFOUEHHUE U BBIKIIOYECHUE KOTOPOM
OCYILIECTBIISIETCA HAXaTUEM pPa3HbIX KHOMOYHBIX BBIKJIIOYaTEIeH (KHOTIOK).
Harpyska - cB€TOAMOIHBIN WHIUKATOP.
Pazpabotaths cxemy ympaBieHUs] HArPy3KOU, BKIIOUEHUE U BBIKIIOUEHUE KOTOPOi
OCYIIECTBIISIETCS 3-X KpaTHbIM HAXXaTHEM OJIHOTO KHOIOYHOI'O BBIKIIOYATENS
(xHONKM) B TeueHHue 5 cekyHa. Harpyska - cBeTOAMOIHbINA MHANKATOP.
Pazpabotaths cxemy ympaBieHUs] HArPy3KOU, BKIIOUEHUE U BBIKIIOUEHHUE KOTOPOi
OCYILECTBIISIETCA 3-X KpAaTHbIM HAXXaTUEM OJHOTO KHOMOYHOI'O BBIKIIFOUATEIIS
(kHomkm). Harpyska - CBeTOJIMOHBIN UHIUKATOP.
Pazpabotats cxemy unaukanuu Ha LCD cocrosinus 1-cekyHIHOTO TaliMepa.
Pazpabortats cxemy wunaukammu Ha LCD coctosHust TaiiMepa 1o I1a0JIOHY
MM:CC (MUHYTBI:CEKYH/IbI).
Pazpabortats cxemy wunmukaruu Ha LCD koinuecTBa HaXaTHl KHOIMOYHOTO
BBbIKJTIOUaTens. J[pebe3r KOHTaKTOB HE TOJIABIISATh.
Pazpaborate cxemy unmukanuu Ha LCD konmdecTBa HaxaTUW KHOIMOYHOTO
BbIKITIOUaTens. lcnosb30oBaTh NpOrpaMMHBIE METOAbI TMOJABIEHUs Jpedesra
KOHTAaKTOB.
Pazpaborate cxemy ympaBienusi Harpyskoil ¢ IIK. Harpyska: cBeToanoHbIN
WHJIUKATOp. PEeXXMMBI yIIpaBIIeHUS — BKJIIFOYEHHE, BBIKJIIFOUCHHUE.
Pazpaborate cxemy ympaBieHus cBeroauoaHon JuHeiikod c¢ IIK. Pexumbl
yIpaBJICHUS — BKIIFOUEHHUE 3aJITaHHOTO KOJIMYECTBA CBETOIMOI0B B UHTEpBaie 0-8.
PazpaboTtate cxemy ympaBnenusi cBeromuomHou nuHerkou ¢ [IK. Pexxumbr
yIpaBJI€HUs — BKIIFOUEHHUE 33JITaHHOTO KOJIMYECTBA CBETOIMOI0B B UHTEpBaie 0-8.
PazpaboTtaTh cxeMy KOHTpOJISI COCTOSIHHS |-CeKyHTHOTO TaiiMepa C BbIgayei
Tekymen napopmanuu Ha [1K.
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15. Pa3zpaboTtaTh cxeMy KOHTPOJIS KOJTMYECTBA HAKATHI KHOITOYHOTO BBIKITIOUATEIS C
BbIIadel Tekymien napopmaruu Ha [1K. JIpede3r KoHTaKTOB HE TOIABJIATS.

16. PazpaboTaTh cxemMy KOHTPOJIS KOJIMUECTBA HAXKATHI KHOTIOYHOT'O BBIKJIFOYATENS C
BbIadel Tekymed uHdopmaruu Ha [IK. Mcnonp3oBath MporpaMMHBIE METO/IbI
MoIaBJICHUS JIpeOe3ra KOHTAKTOB.

KypcoBoii npoekT

Tema kypcoBoro npoekra: «PacdeT u MpoeKTUPOBaHUE YCTPOMCTB HA
MUKPOKOHTPOJIIEPE»

[IpumepHbIe yCTpOMCTBa, IpeaaraeMble K pa3padoTKe:

Y CcTpoiicTBO Ha3znauenue
1 HacTtonbHble yachl
2 [1IKOJIbHBIN 3BOHOK
3 MHOroKaHaJIbHBI TEPMOMETP
4 OxpaHHasi CUTHaJIM3a1us
5 [{udpoBoil BOJIBTMETp/aMIIEpMETP
6 VY eTpoiCcTBO ynpaBieHus HAarpy3Kou

110 TalMEPY

7 [udposoit TepmoperysiTop

8 MN3Meputenp BIa)KHOCTH BO3yXa

9 ABTOMaTHUYECKOE YIIPABIICHHUE
OCBEIICHUEM NOMEIIECHHUS

10 [udposoit BaTT™METP

IV. HEPEUEHD JIUTEPATYPbI, HEOBXOJAUMOI1 1151 OCBOEHMSI
JUCLHUTIJINHBI

4.1. OcHOBHasI JJUTEpaTypa

1. Caxnes, A.M. [{udpoBsie ycTpoiicTBa 1 MUKPOIPOIIECCOPHI: yueOHoe mocobue / A.M.
Caxnes, U.C. Toipsimikus ; HoBocuOUpCKUii rocyJapCTBEHHBIN arpapHblii yHUBEPCHUTET,
Nnxenepusiit uHCTUTYT. - HoBocubupck : I HI'AY «3omotoit komoc», 2015. - 158 c. :
CXEM., TaoJI. ; [ DJIeKTPOHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=458701 (nara obpamenus: 01.09.2020)

2. CyxanoBa, H.B. OcHOBBI 35IeKTPOHUKH 1 IU(PPOBON CXEMOTEXHHUKHU: yueOHOE Tocooue
/ H.B. CyxanoBa ; MuHucTepcTBO oOpazoBanus u Hayku P®, BopoHexckuii
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rOCy/1apCTBEHHBIM YHUBEPCUTET MHKEHEPHBIX TEXHOJOTUM. - BopoHex : Boponexckuii
rocyJapCTBEHHBI YHUBEPCUTET UHKEHEPHBIX TexHoJorui, 2017. - 97 c. : Tabu., rpad.,
cxeMm., ui. - bubmuorp. B k. - ISBN 978-5-00032-226-0 ; [DnexkTpoHHBII pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&1d=482032 (mara  oOparmieHus:
01.09.2020)

4.2. JlonoJiHUTEIbHAS JJUTEPATYPA

3. Mypowmues, [1.}O. Mukponponeccopsl 1 MukpoOBM : yueGnoe mocobue / [1.1O.
Mypomues, E.H. mma ; MunuctepctBo o0pa3zoBaHuss U Hayku Poccuiickoit
®eneparmn, OenepabHOE TOCYJAPCTBEHHOE OIOKETHOE 00pPa30BaTEIbHOE YUPEKICHNE
BBICHIETO  MpOQecCHOHAIbHOrO  oOpa3zoBaHust  «TamMOOBCKMU  rOCylapCTBEHHBIN
TeXHUYECKUU yHHBepcuTeT». - Tam00B : U3narensctBo ®I'BOY BIIO «TI'TY», 2013. -
97 c. : . - bubnuorp. B kH. - [ISBN 978-5-8265-1172-5 ; To ke [ DneKTpoHHBIH pecypc].
- URL: http://biblioclub.ru/index.php?page=book&id=277852 (mara oOparieHus:
01.09.2020)

V. IEPEYEHb PECYPCOB HH®OPMALIMOHHO-
TEJEKOMMYHUKALMOHHOM CETH «MHTEPHET», HEOBXOJIUMBIX
JUISI OCBOEHMS TUCHUATIIMHBI

Ne

Ccpliaka Ha HaumeHoBaHue pa3padoTku B
nn " . HJocrynHocrs
HH(OpPMaLMOHHBII pecypc 3JICKTPOHHOI1 hopMme
1. http://www.biblioclub.ru ONeKTPOHHO-OMOINOTeYHAs Peructpanus yepes
cucrema (9bC) 1100011 YHUBEPCUTETCKUI

YHuepcurerckas OnbnuoTexa KoMIbroTep. B

OHJIANH JalbHENIIEM
VHIUBUYATbHBIN

HEOTrpaHUUYEHHBIA JOCTYI
H3 J1000# TOYKH, B
KOTOPOM MMEETCS TOCTYII
K cetd MIHTEepHET

VI. COBPEMEHHBIE ITPO®ECCHOHAJIBHBIE BA3bI IAHHBIX
N UTHOOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI

1 http://window.edu.ru Enunoe okHo ocryma K CBOOOAHBIN JOCTYII
o0pa3oBaTeNbHbIM pecypcam
s Hayunas snexktponHast Oubamnoreka .
2 https://elibrary.ru cLIBRARY RU CB0OOAHBIH JOCTYI

VII. JUOEH3UOHHOE N CBOBO/IHO PACITPOCTPAHAEMOE
IHPOI'PAMMHOE OBECIIEYHEHHUE
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— Microsoft Windows 7 Professional. Axamemuueckune numensuun OLP (Open
License). Cpok aeicTBUS JIUIIEH3UU: OECCPOUHO.;

— Microsoft Office Professional Plus 2007 (makeT OGUCHBIX TPHIOKCHHI).
Axanemudeckue nurieH3nd OLP (Open License). Cpok jelicTBUS JUIICH3UH: 0€CCPOTHO;

— CAIIP Microcap v.12 — cBo6oaHO pacnpoctpansiemoe 110

VIII. OGOPYJIOBAHUE U TEXHUUECKHUE CPEJICTBA OBYYEHUSI,
HEOBXOJIUMBIE JJIS1 OCYIIECTBJIEHUSI OBPA30BATEJLHOTO
MPOLECCA MO JUCLUTIMHE

YyebHble  3aHATHA  TPOBOJAITCA B AyJAUTOPHUSAX,  YKOMIUIEKTOBAHHBIX
CIEIUaIN3UPOBAaHHON MeOeliblo, B TOM YHUCJIE CTAl[MOHAPHBIMU WJIM TEPEHOCHBIMU
TEXHUYECKUMHU CPEACTBAMU OOYyUEHHUs (MPOEKTOP, FKPaH, KOMITLIOTEP/HOYTOYK).

JlabopaTopHble 3aHATHSI TPOBOJSATCS B J1a0OPATOPUH, OCHAIIEHHON CIEMYIOIIUM
obopynoBanueM: wucrounuku nuranuga HY3005, HY-3030, ocuumiorpadgsi: RIGOL DS
1102, C1-68, C1-55; reneparop HU I'3-118, renepatop RG-1642, renepatop cUrHajion
bynkunonaneHeii  ['6-46, normueckuit  ananmmzatop AKUII-9101, BombT™eTp
yHuBepcaiibHbil B7-38, wacroromep DAGATRON-8030, LCR-metp MCP BR2822;
cregasl IDL-600, YueOHbIi 71a0OpaTOpPHBIM CTEHA MO SJEKTPOHUKE ISl WU3y4YEHUs
MOTYNPOBOJHUKOBBIX MpubopoB LESO3, ananuzatop cnekTpa, MasuibHbIE CTaHIHUU
Lukey 852D, undpakpacnas mnasipHas ctanuuss ACHI IR 6000, MOHTaXHBIM u
M3MEPUTEIbHBI UHCTPYMEHT: MYJbTUMETPbI, MAsNIbBHUKU, TJIOCKOTYOIIbI, KPYTJIOTyOIIbl,
KYCauKH, JIMHEHKH, HO’)KOBKH, HAMUJIbHUKW, OTBEPTKH, HOXKU, HOKHUIIBI, HAT(DUIIH.

CamocrosiTenbHas paboTa IPOBOJUTCS B KAOMHETaX, OCHAIIICHHBIX KOMITBIOTEPHOMN
TEXHUKOW C BO3MOXHOCTBHIO TOJAKIIOYEHHS K ceTu «VHTepHeT» W obecnedeHruem
JI0CTyIIa B JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.
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