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PABOYAS ITPOT'PAMMA JUCIHUITJINHBI
51.B.01.08 [Hudpossie ycTpoiicTBA 1 MUKPOIIPOIIECCOPHI

Hanpasaenune noaroroBku: /7.03.01 Paouomexnuka

HanpagBaennocts (mpopuinb): Paduomexnuueckue cpeocmea nepeoavu, npuema u

00paAbOMKU CUCHATIO8

KBanndukauus (crenenn): 6axanasp

®opma o0yueHUs: ouHas

NueTuTyT: Mamemamuxu, ecmecmeo3HaHUs U MexXHUKU
Kadenpa: ¢usuku, paouomexnuxu u snexkmporHuxu

oyHas ¢popma

OYHO-3a0YHas

3ao4yHas ¢popma

¢popma

Kypc 3,4 - :
CemecTp/TpumMecTp 5,6,7 - -
Jleknun 54 - -
JlabGopaTopHble 3aHATHUS 72 - -
IIpakTuyeckue (ceMUHAPCKHE)

3aHATHS i i i
KoHncyabranuu 4 - -

Dopma IpPOMeKYTOYHOM
arTecTalmu

9k3amen-0,3
9k3amen-0,3

KonTtpoJs 72 - -
HNuble popmbl padoThl Kypcosoii

npoekt — 0,5 i i
CamocrosiTejibHasi pa6oTa 3179 - -

Bcero yacos: 504 y.

TpynoemkocTs: 14 3a4eTHBIX eUHUIL

Pazpabotunk pabouell mporpaMMsl:

Apnaytos E.A.



I. OPTAHU3AIIMOHHO-METOJUYECKHAI PA3IEJ

Heab u3ydyeHuss TMCUMIUVIMHBI. U3Y4YCHHE TMPUHIUIIOB MOCTPOCHUS HU(PPOBBIX
YCTPONCTB, BEIYUCIUTEILHON YaCTH MUKPOIIPOIIECCOPHBIX CUCTEM YIPABJICHUS U paOOThI
(YyHKIMOHATBHBIX OJIOKOB, BXOIAIIMX B HMX COCTaB, ()OPMHUPOBAHUE TEOPETUUYECKUX
3HAHUM W TPAKTUYECKUX  HABBIKOB  pa3pabOTKu YCTPOUCTB  yINpaBiieHUs
PAZAMORJIEKTPOHHON almapaTypbl, U3y4Y€HHE METOJOB HMX IPOCKTUPOBAHUS, aHAIN3A,

OTJIAJIKUA U COOPKH.

3agaum u3yyeHust JMCUMILINHBI:
1. N3ydyenne npuHIUNOB pabOThl M TOCTPOCHHUS YCTPOMCTB Ha ITM(PPOBBIX

NUMC.

2. OcBoeHue METOAWK MATHOCTHKHA HEWCIPABHOCTEH B YCTPOHMCTBAX Ha
udposeix UMC.
3. M3ydyeHue NpUHIMIIOB MOCTPOCHUSI CUCTEM YIIPABJICHUS PAIUOIJICKTPOHHOM

armapaTypou.

4, OcBoeHnE METOA0B MPOECKTUPOBAHUS CUCTEM YIPABJIEHUS CII0KHON POA.

MecTto rucunmiiuHbl B crpykrype OITIOII

JucuuniarHa

«b1.B.01.08

[udpoBbie ycTpoOHCTBA U MHUKPOMPOLECCOPHI»

peanusyercs B pamkax Mopaynst 5 "PaguoTrexHuuyeckue cpeacTtBa nepefadyu, npuema u
ob6pabotku curnanoB" yactu OIIOII, dbopmupyeMoit ydyacTHUKaMH 0Opa3oBaTEIbHBIX

OTHOIIIEHUH.

Iliianupyembie pe3yabTaThl 00y4eHUS M0 AUCHUILINHE

Kon I[Inanupyemble pe3yJbTaTbl 00yYeHHs
KOMIIETeHIH HHHHK&TOPLI JOCTHIKCHHUS KOMIIETEHIIUH 110 AMCHUILIHHE
INKC-1 3HaTh: 3Haer:
- OCHOBBI Teopuu (HYHKIIMOHUPOBAHHUS | - HIEMEHTHYIO 0a3y COBpEMEHHBIX
pPaIMOTEXHUYECKHX  CHUCTEM  Tepeaaud | U@POBBIX PAAMOTEXHUIECKUX

Cnocoben K |MH(bOpMaINH; CHCTEM Iepelau HHPOpMaLny,
TEXHUYECKOMY - XapaKTepUCTUKH, TPHUHIMUN JCHCTBUSA, | - HUPPOBYIO CXEMOTEXHHKY,
OOCITYKMBaHUIO, |KOHCTPYKILHIO CIIOXXHBIX (PYHKIIMOHAIBHBIX | IPUMEHSEMYIO B PAJUOTEXHUUYECKUX
HAaCTpOWKe U |y3JIOB PAAUOTEXHUYECKHX KOMIUIEKCOB H | YCTPOMCTBAX;
JKCIUTyaTaluu YCTPOMCTB; - IPUHLIMIIBI TIOCTPOEHUS U
pPaIMOTEXHUYECK | - TEOPUI0 M MPAKTUKY HSKCIUTyaTallMd | IPUMEHEHUS B PAIUOTEXHUYECKUX
WX KOMIUIEKCOB |paJMOTEXHUYECKUX KOMILJIEKCOB U | yCTpOMCTBaxX IU(PPOBBIX MUKPOCXEM
51 YCTPOMCTB, |yCTPOMCTB. MHUKPOCXEM;
HacTpoiike - IPUHLIMIIBI TOCTPOEHUS
MPOTrpaMMHBIX MHKPOIIPOLIECCOPOB U
CPEICTB, MHUKPOKOHTPOJLJIEPOB, 0OCOOEHHOCTH
HCTIOJIb3yEMBIX peanu3anuy yCTPONCTB YIPABICHUS
npu HA X OCHOBE.
TEXHUYECKOM Ymersn: Ymeer:
00CIIy’kMBaHUU U | - MOHTHPOBATh M HACTPAWBaTh COCTaBHBIE | - MOAOHpATh HEOOXOAUMOE
JKCILTyaTaluu YaCTH PAIMOTEXHUYECKUX KOMIUIEKCOB U 000pyI0BaHKE TSl MPOBEICHUS
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pPaaMOTEXHUYECK
WX KOMIUIEKCOB
U YCTPOICTB

YCTPOMCTB;

- ONpOBOAUTH MOHHUTOPHUHI TCXHHUYCCKOI'O
COCTOSIHUSI PaJUOTEXHHUUECKUX KOMILIEKCOB
1 YCTPOMCTB 10 OCHOBHBIM IT0OKa3aTEIISIM

U3MEpEeHUi, HaCTPOEeK U KaTuOpPOBKU
Pa3IUYHBIX BUAOB IIU(PPOBON TEXHUKH;

- IPOU3BOJIUTH HEOOXOAUMBbIE
U3MepeHUs U HacTpolku POA;

- OCYILIECTBJIATh MOHTaX, COOPKY U
HaJIAJKy paJuOTEXHUYECKUX
KOMIIJIEKCOB U YCTPOUCTB.

- IPOEKTUPOBATH POCTHIE
YCTpOMCTBA HA
MUKPOKOHTPOJLIEpPAX.

Baanern:

- HaBbIKaMU PETyJIUPOBKH U MOHUTOPHUHIA
TEXHUYECKOI'O COCTOSHUS
PaIMOTEXHUYECKUX KOMILJIEKCOB U
YCTPOMCTB;

- HaBbIKAMHU HAaCTPOMKH MPOTrpaMMHBIX
CPEZCTB, HCIOJIb3YEMbIX IPU TEXHUUECKOM
0OCITY’)KUBAaHUH U DKCIUTyaTaIlH
PaMOTEeXHUYECKHX KOMIIJIEKCOB U
YCTPOWCTB;

- HaBBIKAMU UCIIO0JIb30BAHUS KOHTPOJIBHO-
M3MEPUTEIILHOTO 000y 10BaHUS [
JMArHOCTHKH COCTOSTHUS
PaMOTEXHUYECKUX KOMILJIEKCOB U
YCTPOMCTB.

Baaneer:

- HaBbIKaMHU paboThI C
U3MEPUTENIbHBIM 000pYy/10BAHUEM;

- HaBBIKaMU PabOThI C BUPTYyaJbHBIMU

npudopamu, pOrpaMMHBIM

oOecIeueHUEM JJIs1 HUX;

- HaBbIKAMH  [POrpaMMMPOBAHUS

MUKPOKOHTPOJUIEPOB, pealu3aluu ¢

ux pUMEHEHHEM YCTPOMCTB

ynpasieHus POA.

Il. COAEP’KAHUE U OFBEM JIUCLHUIIJINHBI

C YKa3aHMeM KOJMYeCTBA YaCOB, BbIJIeJIEHHbIX HA KOHTAKTHYIO pa0oTy 00y4aouiuxcsi
¢ mpenoaasartesieM (10 BUIAM Y4eOHBIX 3aHATHI) H HA CAMOCTOSITEJIbLHYI0 padoTy

Ounas popma o0yueHust

Ne HanmeHnoBanue Bcero AyIHMTOPHBIC 3aHATHS
n/n pa3aesioB U TeM JIK 3 1B Cam. pad.
5 cemecTp

1 Pasnea 1. Beenenue B
HH(POBYIO TEXHHKY

2 Tema 1. OOwiue cBeneHus
0 IU(POBBIX YCTPONUCTBAX. 29 4 4 14
[Mapamerpsr dpoBbIX
MHKPOCXEM.

3 Tema 2. OcHOBHBIE
Jorn4eckue GYHKIUN 1 20 2 4 14
JJIEMEHTBHI.

4 Tema 3. OcHOBHBIE
CXEMOTEXHUYECKHUE 18 4 14
pemeHns uQpOBBIX
MHKpPOCXEM

5 Tema 4. CornacoBanue 16 5 14
IIUPPOBBIX MUKPOCXEM




MEXIy COOOH.

Tema 5. Apudmernyeckne
OCHOBBI ITU(POBOIT
TEXHHUKH

16

14

Paznen II.
KoMOuHanmoHHbie
CXeMbI

Tema 6. 3ak0oHBI anTeOPHI
JIOTHKH.

16

14

Tewma 7. Iloctpoenue
JIOTHYECKUX CXEM 10
MPOU3BOJILHOM Tabunie
UCTHUHHOCTH.

16

14

10

Tema 8. demmdpaTopsl,
MUpPaTOPHL.
MynbTHIIIIEKCOPHI,
JIEMYJIbTUILICKCOPBL.

24

14

11

Pazgen III. YcrpoiicTBa
¢ NaMATHIO

12

Tema 9. Tpurrepsl.

20

14

13

Tema 10. Peructpsl.

22

14

14

Tema 11. CueTunku.

26

14

15

Paspea IV. YerpoiicTBa
MHIMKALIMH

16

Tema 12.
MasorabapuTHBIE JTaMIIBI
HaKaJIWBaHWSL.
["azopa3psigHble TaMIIbI.

10

17

Tema 13. CBeToanoansie
WHIUKATOPHI.

14

18

Tema 14.
Kuaxokpucrammuueckue
WHIMKATOPEI.

9,7

7,7

19

Koncynpranus

20

Kontpois

0,3

21

DK3aMeH

36

22

HToro 5 cemectp

288

36

36

177,7

6 cemecTp

23

Paznen V. Oo6mue
CBeJCHHUS 0
MHKPONPOLECCOPHBIX
cucTeMAax

24

Tema 15. [IpuHIHIbI
MOCTPOCHHS
MHKPOTIPOIIECCOPHBIX
CHUCTEM

25

Tema 16. Apxutexrypa
MHKpOIIpoueccopa

26

Tema 17. OcHOBBI
MIPOrpaMMHUPOBAHUS HA
sI3BIKE acceMOuiepa

27

Tema 18.
OpxHOKpHUCTATBHBIE §-
pa3psaHbIe
MUKPOIPOLIECCOPBI

28

Pazgen VI.
MHKPOKOHTPOJLIEPbI
AVR

29

Tema 19. O0wmue cBeneHus




0 MHKPOKOHTpOJUIEpaX
cemeiictBa Mega

30 Tema 20. Opranm3anus
MaMsATH B 7 1 6
MHUKPOKOHTPOJLIEpax
ceMmerictBa Mega

31 Tema 21. CueTunk
KOMAaH/I, BBITIOJIHEHIE 9 1 8
POrPaMMBbl

32 Tema 22. TakTupoBaHue,
PEKUMBI 11 1 2 8
9HEPronoTpedIeHus 1
copoc

33 Tema 23. IIpepriBanust 14 2 4 8

34 Tema 24. [lopTsl BBOIA- 16 5 6 8
BBIBOJIA

35 Tema 25. Taiimepsl 16 2 6 8

36 Tema 26. AHAIOrOBBIM 15 1 6 8
KOMIIapaTop

37 Tema 27. AnanoroBo-
mudpoBon 15 1 6 8
npeoOpa3oBaTesb

38 Tema 28. YHUBEpCambHBII
ACHHXPOHHBIH 12,7 1 6 5,7
MPUEMOTIEPEAATIHK

39 Tema 29. UnTepdeiice 9 1 8
nepenavu JaHHbIX

40 Koncynpramms 2

41 Kontpois 18

42 DK3aMeH 0.3

43 HTtoro 6 cemectp 180 18 36 105,7

7 cemecTp

44 Kypcosoe 36 345
MIPOCKTHUPOBAHUE

4 | UTOro: 504 54 72 317,9

OuHo-3204Has popma 00yueHHs He pean3yercs

3aouHast popma o0yueHHs He peau3yercs

I11. OHEHOYHBIE MATEPHUAJIBI IJIAA TIPOBEJAEHUA ATTECTALIUN
OBYYAIOIUXCH 11O INCIHHUTIJIMHE

Tekymias arTectarus IpoBOAUTCS B hopMe TecTa.

TUIIOBOM BAPUAHT TECTOBOI0 3aaHUSI




Bonpoc N1

Pacnonoxure npaBunbHO Ha3BaHUE MOrMYECcKUX aNeMeHToB (Crnesa Hamnpaso)
a)d WUNW, UNN-HE, N-HE, NN

o) 3 N, NN, N-HE, NNN-HE

o) 3 WN-HE, WIIN-HE, N, HE

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

e) 0 WU, U, N-HE, HE

|Bonpoc Ne2

Kakoe umcpoBoe yCTpOMCTBO NpeaCcTaBNeHo Ha PUCYHKE?

Qo a1 Qz

SES N e e
e el

[\))

cYeTYMK No moaynio 3
nocnegoBaTenbHbIN PErNCTpP
Wwncppatop

3-X paspsaHbIN CHETHUK

Aewmndpartop
napannenbHbIn PerncTp

o Q Q O

Ooooooao

H

|Bonpoc Ne3

MpeacrtasbTe gecaTndHoe Yncro 219 B ABOUYHON CUCTEME CUYMCIIEHNA
a)d 10110010

p)d 10011001
c)d 11011011
4)0 11001111
e)d 10111001
£)0 11010010

|Bonpoc Ne4

Tpurrep ¢ pasgenbHON YCTaHOBKOW COCTOSIHMI NOrMYECKOro Hynsi U NOrMYeckon eanmHnLbI (C

pasgernibHbIM 3anyckoMm), HasblBaeTCs...
a) O JK-Tpurrep

o) O RS-Tpurrep

c) O D-tpurrep



a) O T-tpurrep

|Bonpoc N5
MpeacraesbTe gecaTndHoe Yncro 134 B ABONYHOW CUCTEME CUYUCIIEHNSA
a)d 10000110
o) O 10100010
c)d 10101110
)
)
)

4)0d 10110011
e)d 11010010
£)0 10100100

|Bonpoc N6

0 > = 430 >

PacnonoxuTte npaBuibHO Ha3BaHUE FIOrMYECKNX 3NIEMEHTOB (CreBa Hanpago)
a)O WN-HE, HE, NN, U-HE

p) O UNW-HE, HE, U-HE, UNA

c)0d W-HE, HE, UNTN-HE, N

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

|Bonpoc Ne7

MpeacrtaebTe WecTHaguatepuyHoe ymcrno 1FC B 4ecAaTUYHOM CUCTEME CUHUCTIEHUS

|Bonpoc N8

Kakown Tpurrep nepegaet nHgpopmaLmio co BXoaa Ha BbIXo Npu NosiBrieHnn
CUHXPOHU3MpPYIOLLEro nmnyrnsca?

a) O JK-Tpurrep

o) O T-tpurrep

c)O D-tpurrep

4) O RS-tpurrep

|Bonpoc N9

[10 Kakoro MakCMMarnbHOro 3Ha4eHMst MOXXHO CYMTaTb CHETYMK, CXEMa KOTOPOro npeacTaBneHa
Ha pUCyHke?



Q1 gz 03 Q4

C1 C C C C

a)[] 7
p)d 5
c)EJ 9
a0 15
e)d 10
0 11

Bonpoc N10

Kakoe umdpoBoe yCTPpOMCTBO NPeACTaBNEHO HA PUCYHKE?
in-1

On-1

D T

— T___

X

X0

c T___

napannenbHbIn CHEYnK
naparnnenbHbI perncTp
nocrniegoBaTeribHbIN PEerucTp
CUHXPOHHbIN D-Tpurrep
nocrnegoBaTenbHbIN CHETUYUK
napannensHbin D-Tpurrep

noeco e
Ooooooao

[ 0]

|Bonpoc N1l

Kakon Tpurrep npu npmMxoae akTMBHOIO CUrHana MeHsieT CBOe COCTOSAHME Ha
NPOTUBOMOJSIOXXHOE N COXpaHSAET npeablaylliee 3Ha4YeHne npu OTCyTCTBMM CUrHana Ha Bxoge?
a) O RS-Tpurrep



o) O D-tpurrep
c)O T- Tpurrep
4) O JK-Tpurrep

|Bonpoc Ne1l2
Kakon Tpurrep npeacrtaBreH Ha pUcyHke?
???T i <EF —Q
C C
I
—
i = Q

a) O T-Tpurrep
b) O D-Tpurrep
O RS-tpurrep
4) 0O JK-Tpurrep

C

)
)
)
)

|Bonpoc N13

MpeacrtaBbTe gecaATUYHOE Yncrno 549 B WecTHagUuaTepUYHON CUCTEME CYMCIIEHNSA
a)d 225

p)d 23C
c)d 229
4a)0 267
e)d 21F
£)0 21A

|Bonpoc N1l4

MpeacrtaBsbTe gecaTndHoe Yncso 986 B LecTHaauaTepUYHON CUCTEME CYMCIIEHNSA

|Bonpoc N15

Yemy paBHbl ypoBHM Ha BbIxogax Q1 n Q2, ecnu X1 =1, X2=0, X3 =17



X2

7404
7402

ayd 1-1
)0 1-0
)0 0-0
40 0-1

no

8.
9.

Bomnpocsl k 3k3aMeHy

(5 cemecTp, ouHas popma 00yUeHNs )

[udposoit n ananorossiit curHaisl. [lapamMeTpsl HUGPOBBIX MUKPOCXEM.
Onucanue jJorudeckoil GQyHKIUU HUPPOBBIX CXEM

OcHoBHble Jornueckue GyHKUUU U dieMeHThl. JnemeHT «HE»: ycmoBHo-
rpaduyecKkoe n300paKeHUE, IKBUBAJICHTHAS cXeMa, TabJIrIa HCTHHHOCTH.
OcHoBHble Jnoruyeckne (GyHKIMU u daemMeHThl. OnemeHT «WJIN»: ycmoBHO-
rpaduyecKoe n300paKeHUE, SKBUBAJICHTHAS cXeMa, TabI1Ila UICTHHHOCTH.
OcHoBHBIE JIOTMYeCKHE (YHKIIUA W JJIeMEHThL. JieMeHT «M»: ycrmoBHO-
rpaduyeckoe n300pakeHNE, IKBUBAJIEHTHAs cXeMa, TabJnila UCTUHHOCTH.
TexXHOIOTMM CXEMOTEXHMYECKOTO MOCTPOECHUS JIOTMYECKUX 3JieMeHTOB - TTJL
XapakTepucTuka, 0COOEHHOCTH CXEMOTEXHUKU U TpuMeHeHust Mukpocxem TTJL.
TexHOJIOruMm CXeMOTEXHUYECKOTO MOCTPOEHHUS JOTHYeCKuX dieMeHToB - KMOIL
XapakTepucTUKa, OCOOCHHOCTH CXEMOTEXHUKM U MPUMEHEHUS MHUKPOCXEM
KMOIL

CornacoBanne NU(PPOBBIX MUKPOCXEM MEXKIY COOOH.

Pereneparus mudpoBoro curnana

10.Cucrembl cuncieHusi, npuMeHsieMble B IU(POBOI TEXHUKE.

11.TIpaBuna nepeBoaa uncen u3 ognoit CC B Apyryio.

12. 3akoHbI anreOphl JTOTUKH.

13. ITocTpoenue 1udpoBoOi CXEeMBI IT0 IPOU3BOJILHON TAOIHUIE HCTUHHOCTH.
14. MynbpTUIIIEKCOPBI: Ha3HAYEHHE, YCTPOUCTBO, TPUHIIUIIBI PAOOTHI.

15. JleMynbTUIIIIEKCOPBI: Ha3HAYEHHUE, YCTPOUCTBO, MPUHILIUIIBI PAOOTHI.

16. ludparopsl: Ha3HAYEHUE, YCTPOMCTBO, MPUHIUIIBI PAOOTHI.

17. lemudparopsl: Ha3HAYEHHUE, YCTPONUCTBO, MPUHLIUIIBI PAOOTHI.
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18. T'enepatopbl NPSAMOYTOIBHBIX UMITYJIHCOB Ha JIOTHYECKUX DJIEMEHTAX.

19. Tpurrepsl: obuime cBenaeHus. RS-tpurrep: ycrpoicTtBo, 0003HaueHMs, TaOauIA
uctuHHocTH. [IpuMeHenue.

20. Tpurrepsl: oOmme cBefeHus. D-Tpurrep: ycTpolcTBO, 0003HAUYEeHHS, TaOJuIa
uctuHHocTH. [IpuMenenue.

21. Tpurrepsl: oOmue cBeaeHus. T-Tpurrep: ycTpoicTBO, 0003HAaueHHSs, TabIUIA
uctuHHocTH. [IpuMeHenue.

22. Tpurrepsl: obmue cBenenus. JK-tpurrep: ycTpoicTBo, 00603Ha4YeHHs, TabIuIa
UCTUHHOCTH. [IpumeHnenne.

23. Peructpsl. YCTpOMCTBO M MPUHITUN paOOTHI MOCIIEI0BATEILHOTO PETUCTPA.

24. Peructpsl. YCTPOMCTBO M MPUHIUN paOOTHI MapaJlJIeIbHOTO PErUCTpa.

25. Peructpsl. YCTpOMCTBO U MPUHIUN paOOThl YHUBEPCATIHLHOTO PETUCTPA.

26. CyeTunku. YCTpPOHCTBO M TMPUHIHUN pPabOThl ABOMYHOTO CYMMHPYIOIIETO
ACMHXPOHHOTO CUETYHKA.

27. CyeTunku. YCTpOWCTBO W MPUHIMI PpabOThl JABOMYHOTO BBIUUTAIOLIETO
ACMHXPOHHOT'O CUETYHKA.

28. HenBonvHbI€ CUETUYHMKHU C OOPATHOM CBSI3BIO.

29. HenBoMYHbBIE CUETYUKY C NPEABAPUTEIBHOMN CBA3BIO.

30. CuHXpOHHBIE ABOUYHBIE CUETUYNKHU

31. Uunukatopsl 1151 oToOpaxkeHus nudpoBoit nHGOpMaIIUH.

32. Pacyer TpaH3MCTOPHOTO KIIOYa IJs TMOAKIIOUEHHS MalorabapuTHOM JTaMITbl
HaKaJTMBaHUS K IIUPPOBOI MHUKPOCXEME.

33. Cxema MOAKIIOYCHNS CBETOAMOHOTO HHANKATOPA K IM(PPOBOI MUKpOCXEME.

34. Buasl CBETOAMOAHBIX HHIUKATOPOB.

35. Cratnyeckas ¥ TuHAMHUYECKasi HHIUKAIIWH.

36.ITpuHIMIBI pabOTHI KUAKOKPUCTATUIMYECKUX HHIUKATOPOB.

Bomnpocsl k 3k3aMeHny

(6 cemecTp, ouHas popma 00yUeHNs )

DK3aMEHAIIMOHHBIN OWJIET BKJIIOYAET B Ce0sl TCOPETUUYECKUH M TMPAKTUYECKUM

Bonpocel. IIpakTHueckoe 3amaHue BBIIOIHSACTCS Ha OTiamouHoi miaate PinBoard I,
nojkiaroyeHHon k K.

Marepuansl, pa3pelieHHbIE Uil UCIOJIb30BAHUS CTYJICHTAMHU Ha JK3aMEHE IIpU

BBITIOJTHCHUH MTPAKTHYECKOTO 3aHITHS

- TEXHHYECKOE OMUCAHUE MPUMEHIEMOr0 MUKPOKOHTPOJLIEPa,;

- TIPOCKTHI (CXEMBI, UCXOJHBIC KOJIbI), pa3pabdoTaHHbIC CTYJACHTOM B XOJ€ BBITOJHCHUS
71a00PaTOPHBIX U KOHTPOJIBHBIX PadoT;

- TEXHUYECKOE OIMCaHue oTianounoil miarel PinBoard 11;

- IPOrPaMMBbI CXEMOTEXHHUYECKOTO MOJICTUPOBAHUSI.

Teopemuqecme 80Npocol
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[TpuHIMIIBI TOCTPOEHUSI MUKPOIIPOLIECCOPHBIX CUCTEM

[IpyHUIMIIBI OpraHU3alKy NaMSITH B MUKPOITPOLIECCOPHBIX CUCTEMAX

O000111eHHas1 CTPYKTYpHask CXeMa MUKPOIIPOLIECCOPHON CUCTEMBI

OCHOBHBIE THUIIBI APXUTEKTYP MUKPOIPOLECCOPHBIX CUCTEM

OyHKIMM, pealn3yeMble YCTPOMCTBOM  YIPaBICHHUS  MHKPOIPOLIECCOPHOU
CUCTEMBI

Crioco0blI afpecanuy TaHHbIX

OO6o01IeHHas CTPYKTYpHAs cxema 8-pa3psgHOTr0 MUKPOKOHTPOJIIEpa
CrpykTypHas cxeMa MUKpOKOHTpoJuiepa ceMerictBa Mega

Opranusanus naMsaTi B MUKPOKOHTpoJIIepax cemerictea Mega

. C4eTYrK KOMaH/{ ¥ BBIIIOJIHEHUE TTPOTPaMMBbI

. BbI30B nomiporpaMMbl ¥ BO3BpAT U3 MOANPOTPAMMEBI

. TakToBsIii renepaTop. KondurypupoBanue TakToBoro reHepaTopa
. YrpaBnenue cxemoi copoca

. Cucrema npeprIBaHUS.

. [TopTsl BBOsa-BEIBOIA. KOHUTYpHpOBaHUE TOPTOB

. Taitmepsl. [IpepbiBanust OT TAIMEPOB

. Taiimepsl. Taiimep TO.

. Taiimepsl. Taiimep T2.

. CTopokeBoii Taiimep

. AHaJIOrOBBIN KOMITApATOP.

. Ananoro-iudppoBoit mpeoOpazoBaTeiIb

. [loBbIIEHNE TOYHOCTH MTPEOOPA30BAHMS AHAJIOTOBOI'O CUTHAJA.
. UcnionbzoBanue monyneit USART/UART

. ®yaknuonupoBanue Moy SPI. Pexxumel mepegaun qaHHBIX

. [locnenoBatenbHbIN IBYXITPOBOAHON HHTEPENC.

Ipaxmuueckue 3a0anus

1.

2.

Pa3zpaboraTe cxeMmy yIpaBi€HHsI HArpy3Kou: BKJIIOUYEHHE-BBIKIIOYEHHE 3 pa3a B
ceKyHay, nay3a 10 cexyna. Harpyska - cBETOAMOIHBIN UHIUKATOP.

Pa3zpaboraTe cxeMmy yIpaBi€HHsI Harpy3KOW: BKJIIOUEHHE-BBIKIIOUEHHE 2 pa3a B
CeKyHny, nay3a | munyra. Harpyska - CBETOIMOAHBIN HHIUKATOP.

Pa3paboTaTh cxeMy yrnpaBieHUsl HArpy3KOi, BKIIFOUEHHE U BBIKIIOYEHUE KOTOPOM
OCYUIECTBJISIETCS HAXXaTUEM OJHOIO KHOMOYHOIO BBIKIIOYATENS] (KHOIKH).
Harpy3ka - cBeToauoaHbIi HHAUKATOP.

Pa3zpaboTaTh cxeMy yrnpaBJieHUsl HAarpy3KOW, BKIIFOUEHHUE U BBIKIIOYEHUE KOTOPOM
OCYUIECTBJISIETCS Ha)KaTUEM pa3HbIX KHOIMOYHBIX BBIKIIIOUaTenaed (KHOIMOK).
Harpy3ka - cBeToauoaHbIi HHAUKATOP.

Pa3paboraTe cxemy ynpaBieHHs] Harpy3KOol, BKIIOUEHHE U BBIKIIOYEHHE KOTOPOM
OCYLIECTBJISIETCA 3-X KpaTHbIM HAKATHEM OJHOTO KHOIIOYHOI'O BBIKJIIOYATEIS
(kHOTIKM) B TeueHue 5 cekyH. Harpyska - cBeTOANOIHBIA UHIUKATOP.
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6. Pa3zpaboraTh cxemy ynpaBjeHHs HAarpy3KOW, BKIIOUEHHE U BBHIKIIOYEHHE KOTOPO
OCYILECTBIISIETCA 3-X KpPAaTHbIM HAXXaTUEM OJHOTO KHOMOYHOI'O BBIKIIFOYATEIIS
(xHomku). Harpy3ka - cB€TOJIMOAHBINA UHIUKATOP.

Pazpaborars cxemy naaukanuu Ha LCD coctostHus 1-cexyHaHOTO TaiiMepa.

8. Paszpaborate cxemy unHmukauuu Ha LCD coctostHus Taiimepa mo 1mrabioHy
MM:CC (MUHYTBI:CEKYH/IbI).

9. Pa3zpaborate cxemy wuHaukanmuu Ha LCD kommuectBa HaxaTUH KHOIOYHOI'O
BBIKJTtOUaTens. J[pede3r KOHTaKTOB HE MOJIaBIIATh.

10. Pazpabotats cxemy wunHmukaruu Ha LCD konmmdecTBa HaxaTUd KHOIIOYHOTO
BbIKJTIOUarens. lcrmonp3oBaTh mporpamMmHbIe METOIBI TMOAABICHUSA Jpedesra
KOHTAaKTOB.

11. Pa3pabGotath cxemy ympasienust Harpys3koit c¢ IIK. Harpyska: cBeTommonHbIif
MHIUKATOP. PeXUMBI yripaBieHns — BKIIFOUEHHE, BBIKIIFOUECHHUE.

12. Pa3paboTath cxeMmy ympaBieHus cBeTonuonHou nuueiko ¢ IIK. Pexxumbl
yIpaBJICHUs — BKJIIOYEHHE 33JJaHHOTO KOJIMYECTBA CBETOAMOI0B B uHTEpBasie 0-8.

13. Pa3pabotarh cxemy ympaBiieHus cBeTonuoaHou mnuHedkon c¢ [IK. Pexumsr
yIpaBJICHUs — BKIIIOYEHHE 33JJaHHOTO KOJIMYECTBA CBETOAMOI0B B uHTEpBasie 0-8.

14. Pa3paboTaTh cXxeMy KOHTPOJISI COCTOSIHHSI 1-CEKyHTHOTO TaiiMepa C Bblgayeit
Tekymieit napopmarnuu Ha [1K.

15. Pa3paboTaTh cxemy KOHTPOJISI KOJIMYECTBA HAKATUN KHOMIOYHOTO BBIKJITIOYATEIIS C
BbIauell Tekymen napopmarnuu Ha [1K. JpeGe3r KOHTakTOB HE MOJABIISTD.

16. Pa3paboTaTth cXxeMy KOHTPOJISI KOJIMYECTBA HAKATHI KHOTIOYHOTO BBIKJIFOUATEIS C
BbIjaueil Tekyme mHpopmanuu Ha [IK. Mcnons3oBath mporpaMMHBIE METOIBI
MO/IABJICHHUS Ipede3ra KOHTAKTOB.

~

KypcosBoii npoekrt

KypcoBoii npoekT BbinoiHAeTcs Ha TeMy «CHHTE3 KOMOMHALIMOHHBIX CXEM B
3aJJaHHOM 0a3ucey, 0 UHAUBUAYaIbHBIM BapHaHTaM JUIsl KaKJ0TO CTY/IEHTA.

IV. TIEPEYEHD JIUTEPATYPBI, HEOBXOIUMOI J1JISI OCBOEHHUSI
T COUTIIAHBI

4.1. OcHoBHas JuTEpPaTypa

1. CaxxueB, A.M. LludppoBbie yCTpoHCTBa 1 MUKPOIIPOLIECCOPHL: YueOHoe nocodue / A.M.
Caxues, U.C. Toipbimukus ; HoBocuOMpcKuii rocyJapcTBEHHBIN arpapHblii yHUBEPCUTET,
Nuxenepusiii uHCTUTYT. - HoBocubupcek : UL HI'AY «3omotoit kosoc», 2015. - 158 c. :
CXEM., TaoJI. ; [DJIEKTPOHHBII pecypcl]. = URL:
http://biblioclub.ru/index.php?page=book&id=458701 (nara ooparenus: 01.09.2020)
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2. CyxanoBa, H.B. OcHOBBI 371€KTpOHUKH U TUPPOBOI CXEMOTEXHUKHU: yueOHOE Tocooue
/ H.B. CyxanoBa ; MuHucTepcTBO oOpazoBanus u Hayku P®, BopoHexckuii
FOCYJIapCTBEHHBI YHUBEPCUTET UHKECHEPHBIX TEXHOJIOTUN. - BopoHex : BopoHeXCKui
rocyJapCTBEHHbI YHUBEPCUTET MHKEHEPHBIX TexHojorui, 2017. - 97 c. : Tabu., rpad.,
cxeM., ui. - bubmuorp. B k. - ISBN 978-5-00032-226-0 ; [DnexkTpoHHBII pecypc]. -
URL:  http://biblioclub.ru/index.php?page=book&id=482032  (mara  oOpameHus:
01.09.2020)

4.2. JlonoTHUTEJIbHAS JJUTEPATypa

3. Mypomues, [1.}O. Mukponponeccopsl 1 MukpoOBM : yueGnoe mocobue / [1.1O.
Mypomue, E.H. Ammna ; MunuctepctBo oOpa3oBanuss U Hayku Poccuiickoi
Oeneparyn, OeepabHOE TOCYJAPCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BhICIIETO  npodeccuoHanbHOro  oOpazoBanus  «TamMOOBCKMN  rOCyIapCTBEHHBIN
TeXHUUYECKUN yHUBepcuTeT». - TamboB : U3marensctBo ®I'BOY BIIO «TT'TY», 2013. -
97 c. : . - bubnuorp. B kH. - ISBN 978-5-8265-1172-5 ; To xe [ DneKTpoHHBIH pecypc].
- URL: http://biblioclub.ru/index.php?page=book&id=277852 (mata oOparieHus:
01.09.2020)

V. IIEPEYEHb PECYPCOB HH®OPMALIMOHHO-
TEJEKOMMYHUKAIIMOHHOM CETU «<MHTEPHET», HEOBXOJUMBbIX
JJIAI OCBOEHUSA AUCIHUIIJIMHBI

Ne

Ccplika Ha HaumeHnoBanue pa3padoTku B
nn " . HJocrynHocrs
HH(OpPMaLMOHHBII pecypc 3JICKTPOHHOI1 hopMme
1. http://www.biblioclub.ru DNeKTPOHHO-ONOIMOTeYHAs Peructpanus gepes
cucrema (ObC) 110001 YHUBEPCUTETCKUI

YHuepcurerckas OndiuoTexa KoMIbroTep. B

OHJIANH JaJbHEUIIEM
VHIUBUYyTbHBIN

HEOTrpaHUUYEHHBIA JOCTYI
H3 J1000# TOUKH, B
KOTOPOU UMEETCS TOCTYII
K cetd MHTEepHET

VI. COBPEMEHHBIE ITIPO®ECCHUHOHAJIBHBIE BA3bl JTAHHBIX
N UTHOOPMAIINOHHBIE CITPABOYHBIE CUCTEMbI

1 http://window.edu.ru Enuroe okro foctyna K CBOOOIHBII JOCTYII
o0pa3oBaTeNbHbIM pecypcam
PR Hayunas anekrponHast Oubinorexa .
2 https://elibrary.ru cLIBRARY RU CBOOOIHBII JOCTYII
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VIil. JMOEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSIEMOE
IMPOI'PAMMHOE OBECIIEYEHHUE
— Microsoft Windows;
Microsoft Office;
— LibreOffice u ap.
— CAIIP Microcap v.12 — cBo6oaHO pacnpoctpansiemoe [10

VIll. OBOPYJIOBAHUE Y TEXHUYECKHE CPEJCTBA OBYUYEHNA,
HEOBXOJIUMBIE JJIS1 OCYIIECTBJIEHUS OBPA30BATEJLHOTO
MPOLECCA MO JUCLUTUIMHE

Y4eOHBIE  3aHATHA  TPOBOAATCA B AyJAWTOPHUAX,  YKOMIUIEKTOBAHHBIX
CIeIUaIN3UPOBAaHHON MeOeliblo, B TOM 4YHUCJIE CTAl[MOHAPHBIMU WJIM TEPEHOCHBIMU
TEXHUYECKUMHU CPEeACTBAMU O0Yy4EeHHUS (MPOEKTOP, IKPaH, KOMITLIOTEP/HOYTOYK).

JlabGopaTopHble 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, norumveckuit  ananmmzatop AKUII-9101, BompT™MeTp
yauBepcanbHbiii B7-38, wactoromep DAGATRON-8030, LCR-merp MCP BR2822;
creanpl IDL-600, YueOublii 1a00paTOpHBIA CTEHI MO SJICKTPOHUKE ISl H3yYEHUS
MOJTYNPOBOJHUKOBBIX MpubopoB LESO3, ananuzatop crekTpa, nasjbHbIE CTaHIIUU
Lukey 852D, undpakpacnas mnasipHas crtanuuss ACHI IR 6000, MoOHTaXHBIM u
U3MEPUTEILHBIN MHCTPYMEHT: MYJIBTHMETPHI, MasIbHUKH, TIOCKOTYOIIBI, KPYTIIOTYOIIBI,
KyCa4yKH, TUHEHKN, HO’)KOBKH, HAMIMJIBHUKHU, OTBEPTKH, HOXKH, HOXKHUIIGI, HaT(DUITH.

CamocTosiTenbHas padboTa TPOBOJAUTCS B KAOMHETaX, OCHAIIIEHHBIX KOMITbIOTEPHOMN
TEXHUKOW C BO3MOXHOCTBHIO TOJAKIIOYEHHS K ceTu «VHTepHeT» W obecnedeHruem
JI0CTyIIa B JIEKTPOHHYIO MH(POPMAIIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.
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