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PABOYAS ITPOT'PAMMA JTUCIIAIIJIMHBI
51.B.01.04 Iludpossle ycTpoOiicTBA 1 MHKPOIIPOIIECCOPHI

XHHUKH

_/C.A. Pourynkus

(LLIughp u nonHoe Hazearue OUCYUNIUHBL 8 COOMBEMCMBUU C YYEOHbIM NIAHOM)

HanpaBieHue nNOArOTOBKH:
BBIYUCIIUTENIbHASI TEXHUKA
Hanpasiaennocts (nmpo¢puiinb):

Panunonndopmaruxka,

KBanudukanus (crenenn): baxanrasp

dopma 00ydeHusI: OuHAs

I/IHCTHTyT: MaTCMaTHuKH, CCTCCTBO3HAHMA U TCXHUKHU

Kadenpa: buszuku, paiuoTeXHUKU U AIEKTPOHUKHU

11.03.01 Papmorexnuka, 09.03.01 HMudpopmaruka u

MOHUTOPHHI' KW TCIICMCTPHUA

o4Has ¢popma O0YHO-3204HAast 3a04yHas popma
¢popma

Kypc 3,4 - -
CemecTp/Tpumectp 5,6,7 - -
Jlekuuu 72 - -
JlabopaTopHble 3aHATHUS 72 - -
IIpakTuyeckue (ceMMHAPCKHE) 3aHATHSA 18 - -
KouncyabTanuun -
®opma(bl) MPOMEKYTOYHOMN aTTeCTALMH Jnczamen-0,3 - -

P P y 1 Ik3amen-0,3
KonTtpoJas 18 - -
HNuble popmbl padoThl - - -
CamocrosiTesbHast padoTa 2514 - -

Bcero yacoB:432

TpynoemkocTh: 12 3a4eTHBIX eUHUIL.

PazpaboTtunk paboueit mporpamMmbl:

CT. IIPENOJaBaTeib Apnaytos E.A.

I. OPTAHU3AIIMOHHO-METOINYECKHUM PA3JEJ



Heab u3ydyeHuss TUMCHMIUVIMHBI. WU3YYCHHE MPUHIIAIIOB TOCTPOCHUS MHU(PPOBBIX
YCTPOMCTB, BEIYUCIUTEILHON YaCTH MUKPOITPOLIECCOPHBIX CUCTEM YINPABICHUS U PAOOTHI
(YyHKIMOHATBHBIX OJIOKOB, BXOJIAIIMX B HMX COCTaB, (POPMUPOBAHUE TEOPETUUECKUX
3HAHUM W TPAKTUYECKUX  HABBIKOB  pa3pabOTKu YCTPOUCTB  yINpaBJlieHUs
PAZAMORJIEKTPOHHON alapaTypbl, U3y4Y€HHE METOJOB HMX MPOCKTUPOBAHUS, aHAIN3a,
OTJIAJIKA U COOPKH.

3anaqn H3YYCHUA NTUCHUIIJIUHBI:

1. 3y4yeHue npuHLIMIIOB padOTHI U MOCTPOCHUS YCTpOocTB Ha udpposbix MMC.
2. OCcBOCHHME METOAMK JMArHOCTUKH HEUCIIPABHOCTEW B YCTPONCTBaX Ha HU(PPOBBIX

NMC.

3. I3yuenne TPUHIIUIIOB TIOCTPOSHUS CHCTEM YIIPABICHUS PaAHOIICKTPOHHON
arnmnapaTypou.
4. OcBOCHHE METOJIOB MPOEKTUPOBAHHUS CUCTEM YIPABICHUS CIOKHONU POA.

MecTto rucuumiuHbl B cTpykrype OITIOII
Jucuunnuna «b1.B.01.04 L{udpossie ycTpoHcTBa U MUKPOIIPOLIECCOPHD»

peanuzyercs B pamkax Moy 5 " PagrnonndopmaTuka, MOHUTOPUHT U TEJIEMETPUS |

yactu OIIOII, hbopmupyemoit yuacTHukaMu 00pa3oBaTEIbHBIX OTHOLICHUM.

ILnanupyembie pe3yJbTAThI 00y4EeHUS MO TUCHUIIINHE

Kon I[Inanupyemble pe3yJbTaTbl 00yYeHHs
HH}JMK&TOPLI JOCTHIKCHHUS KOMIIETEHIUHN
KOMIICTCHIINN o IUCHUIIJINHE
) 3Haer:
3HaTh:
- HE0OOXOAUMBIE JIJISl OCYIIECTBICHUS
- CIIOCOOBI MPOEKTUPOBAHUSI PEIICHUS -
. npo¢eCCUOHANTBHON IeATETbHOCTH
KOHKPETHOM 3aJ1a4il IPOEKTa, ONPeIeICHUs
MIPABOBHIE HOPMBIL;
ONTUMAJIBHBIX CIIOCOOOB €€ PeIIeHNUs, .
. - METO/IbI TUIAHUPOBAHUSI COOCTBEHHOM
YK-2 UCXO0/I U3 IEUCTBYIOIIMX MIPABOBBIX HOPM U
. JESATEIBbHOCTH C YUYETOM
Cnocoben MMEIOIINXCS PECYPCOB U OTPAHUUYCHU;

ONPENENATh KPyT
3a7a4 B pamMKax
MMOCTaBJIECHHOMN
LIeJIU U BBIOUpATh
OIITUMAaJbHEIE
CIIOCOOBI UX
peLIEHHUs], UCXOs
U3 JEHUCTBYIOIIUX
MIPaBOBBIX HOPM,

OTPaHMYEHHOCTHU PECYPCOB .

YMerh:

- opMyMpoBaTH COBOKYITHOCTH
B3aMMOCBSI3aHHBIX 33/1a4 B paMKax
MOCTaBJICHHOM 1€ PaboTHI,
00eCcIeunBaroIINX €€ JOCTHIKCHHIE;

- KQUECCTBCHHO pemaTL KOHerTHBIe 3agadyu
(MccnenoBaHus, MPOEKTA, ESTEIHHOCTH) 3a
YCTaHOBJICHHOE BpeMSI

Ymeer:
- ONIPEACINATh U PaHKUPOBATh 3aJ1a41
M30paHHBIX BUOB JIEATEILHOCTH,

- MPOBOAUTH aHAJIU3 U pacIpeesieHne
MMEIOIINXCS PECYPCOB B paMKax
JIOMYCTUMBIX 3aKOHOAATEIbCTBOM
CPENICTB i METOJIOB.

] Baapeer:
NMEIOIINXCS Baaners:
- METOJIaMH TUTAHUPOBAHHS U
pecypcoB u - HaBBIKAMU OIPEIEIICHUS 0KUJaeMbIX
. yIIpaBJIEHUS MPOLIECCOM pEIIeHUs 33124
OTpaHUYCHUH pe3yJIbTaTOB PEIICHHSI TOCTABJICHHBIX . _
sanau: npodeccnoHaNbHOM 1eATENbHOCTH;
’ - crnoco0aMu  MPUMEHEHUs
- HaBbIKAMU IIYOJIMYHOTO MPEICTaBICHUS .
HOpPMAaTHUBHOM 0a3bl AJIs peIIeHus
pe3yJIbTaTOB PEIICHHS 3a1a4 UCCIIeIOBaHMS, .
KOHKPETHBIX 3a/1a4 MPOo(heCCHOHATbHON
IPOEKTa, ACATEIbHOCTH;
JESITEbHOCTH.
OIIK-8 3HaTh: 3Haer:




Cnocoben

— MCTOAblI W IMPHUEMBI AJTOpUTMHU3ALUA

- IPUHOUIIBI IIOCTPOCHUA U

pa3pabaTsiBaTh MOCTaBJICHHBIX 33]1a4; MIPUMEHEHHUSI B PaIMOTEXHUUECKUX
QJIITOPUTMBI U — QJIrOPUTMBI pEUIeHHs] THUIOBBIX 3a/ay, | yCTPOHUCTBAX HU(PPOBBIX MUKPOCXEM;
MIPOrpamMMBbl, 00JacTH ¥ CocoObl MX IPUMEHEHUS; - IPUHLIMITBI TOCTPOEHUS
MIPUTO/IHBIE JIIS — uHTepdeiichl  B3aMMOJAEWUCTBUA € | MUKPOIPOLIECCOPOB U
MPAKTUYECKOTO  |BHELIHEHN Cpenoi; UHTEPPEHCH | MUKPOKOHTPOJUIEPOB, OCOOCHHOCTH
MIPUMEHEHUS B3aUMOJICICTBUS ~ BHYTPEHHHUX MOAYJEH | peanu3alud YCTPOICTB yIpaBiIeHUS
CUCTEMBI; Ha UX OCHOBE.
Ymers: Ymeert:
— HCMOOJB30BaTh METOABI M MPHUEMBI | - MOJIH30BATHCS COBPEMEHHBIMU
ITOPUTMU3ALIMU TTOCTABIICHHBIX 33/1a4; CpeICTBaMU pa3pabOTKU
—  BBIIOJHATH  MPOLEAYpbl  COOPKU | IPOrPAMMHBIX MPOJIYKTOB AJIS
IPOrpaMMHBIX MOJAYJIEH U KOMIIOHEHT B | MUKPOKOHTPOJUIEPHBIX CUCTEM;
MIPOTrpaMMHBIN TPOIYKT; - MIOJIL30BATHCS CPEJICTBAMU
— TPOU3BOJUTH HACTPOWKH IapaMeTpPOB | PE3EPBHOIO KOMUPOBAHUS, B TOM
MIPOTPaMMHOTO MPOAYKTA U OCYIIECTBIISITH | YUCIE O0JaUHBIMU
3aIycK mpoueayp cOopku;
— C03/1aBaTh PE3E€PBHBIC KOMHH MPOrpamMm
U JaHHBIX, BBIMOJHITH BOCCTaHOBIIEHHE,
obecrneunBaTh EIOCTHOCTh MPOTPAMMHOIO
MIPOJYKTA U JAHHBIX;
Baaners: Baaneer:
— HaBBIKAMH CO3[IaHUS TIPOTPAMMHOTO KOJIa | - HaBBIKAMHU Pa3padOTKu
B COOTBETCTBUHU C TEXHHMYECKUM 3aJaHUEM | MPOrPAaMMHOI0 0OECIICUeHUS B
(TOTOBBIMH cTielU(DUKAIUSIMH); cootBeTrcTBUM ¢ T3 1
— HaBBIKAMU ONTHMM3AIMU MPOTPAMMHOIO | TPUHIIUMHATHHOU SJIEKTPUICCKOM
KoJIa c UCIIOJIb30BAHUEM | CXEMOMW YCTPOMCTB.
CIeIUaTU3UPOBAHHBIX MIPOTrpaMMHBIX
CPEICTB;
— METOAO0JIOTUSAMH pa3paboTku
MIPOrPaMMHOTO O0ECTIeUeHHSI.
MNKC-1 3HaTh: 3Haer:
Crnocoben - TpaBWIa TEXHUYECKOW OKCIUTyaTalluu | - DIEMEHTHYIO 0a3y COBPEMEHHBIX
MIPOU3BOIUTH CHCTEM CBSI3U U JIMHUH CBSI3H; U(PPOBBIX PATUOTEXHUUYECKUX
pacyersl, - OCHOBHBIE JTambl MPOEKTUPOBAHMS | CHCTEM Mepenayn nHpopmanuu;
HEO0OXOMMBIE CUCTEM CBSI3U U JIMHUH CBSI3U - MU(POBYIO CXEMOTEXHUKY,
TUISE MIPUMEHSEMYIO B PaIUOTEXHUUECKUX
MIPOCKTUPOBAHUS YCTPOMCTBAX;
U DKCIUTyaTaluu
0bopynoBaHuUs YMmeTh: Ymeer:

CHUCTEM CBSI3U U
JIMHUH CBI3U

- NPOU3BOIAUTH PACYET CHUCTEM CBS3UM M
JIMHUU CBI3U

- mo10MpaTh HEOOXOAUMOE
000pyIoBaHue TS POBEICHUS
U3MEpEeHUi, HACTPOEK U KaTuOPOBKHU
pa3IMYHBIX BUJOB U(PPOBOI TEXHHUKHU;

- IPOU3BOJUTH HeO6XOJII/IMI)Ie
pacueTsl, U3MEPEHHS U HACTPOUKH
PDA;

- OCYIIECTBIIATH pacuyeT MOHTAXK,
cOOpKY W HalaKy
PaAOTCXHUYCCKUX KOMITJIICKCOB
YCTPOMCTB.




- IPOEKTUPOBATH IPOCTHIE
YCTPOMCTBA Ha

MHUKPOKOHTpOJIIEpax.
Baagern: Baaneer:
- CHEUUaJU3UPOBAHHBIMH  METOJIUMKAMH | - HaBBIKAMHU PabOTHI C
pvaeTa, HaBbIKaAMHA YTCHUS 158 I/ISMepI/ITeHBHBIM OGOpy&OBaHI/IeM;
GbOopMHpPOBaHHS TEXHUYECKOTO 3aJaHMs, | - HABBIKAMH PaOOTHI ¢ BUPTYaJIbHBIMU
cpencTBamMu ABTOMATU3UPOBAHHOTO | MIPUOOpAMH, IPOrpaMMHBIM
MIPOCKTUPOBAHUS obecreyeHneM I HUX;
- HaBBIKAMH  [IPOTPAMMHUPOBAHUSA
MHUKPOKOHTPOJIJIEPOB, c c

npuMeHeHneM coBpeMeHHbIX CATIP

I1. COOIEPKAHUE U OB BEM JTUCHUITJINHBI
€ YKa3aHMeM KOJMYeCTBA YaCOB, BblIJIeJIEHHBIX HA KOHTAKTHYIO pa0oTy 00y4alouiuxcsi
¢ nmpenoaasBartesieM (10 BUIaM Y4eOHBIX 3aHATHIA) M HA CAMOCTOATEJILHYIO padoTy

Ounas popma o0yueHust

n/n

HaumenoBanue Bcero

AyIMTOpHBIE 3aHATHS

pPa3iesioB U TeM

JIK

Cam. pao.

113 JIb

5 cemecTp

Pasnea 1. Beenenue B 0
IH(POBYIO TEXHHKY

Tema 1. O0mue cBeneHus
0 HU(POBBIX YCTPONUCTBAX.
[MTapameTps! 1B POBBIX
MHKPOCXEM.

14

Tema 2. OcHOBHBIE
Joruveckue GyHKIHU U
3JIEMEHTHI.

12

Tema 3. OcHOBHBIE
CXEMOTEXHHUECKHUE
pemeHus UPPOBBIX
MHKPOCXEM

10

Tema 4. CornacoBanue
UPPOBBIX MUKPOCXEM
MEXTy COOOH.

8,7

6,7

Tema 5. Apudmerndeckue
OCHOBBI 1IU()POBOI 8
TEXHUKH

Paznen II.
KoMOouHanmonubie 0
CXeMBbI

Tema 6. 3ak0HBI anTeOpHI
JIOTHKH.

10

Tema 7. Iloctpoenue
JIOTHYECKUX CXEM I10
MPOU3BOJILHOM Tabunie
UCTHHHOCTH.

10

Tema 8. demmdpaTopsl,
MUpPaTOPHL.
MynbTUIIIEKCOPHI,
JEMYJIbTHIIEKCOPBL.

18




Pasgen IIL. YcrpoiicTBa

C NaMATbIO

Tema 9. Tpurreps!.

14

10

Tema 10. Peructpsl.

16

11

Tema 11. CyeTyuku.

20

Paspea IV. YerpoiicTBa

MHIMKALIMH

12

Tema 12.

MasorabapuTHBIE JTaMIIBI

HaKaJIMBaHMA.
T"a3opa3psiHble TaMIIbl.

13

Tema 13. CBeToanoaHbIE
WHIUKATOPBHI.

12

14

Tema 14.

Kuaxokpucrammuueckue

VHJUKaTOPBI.

10

Kontpois:

dopma OTYETHOCTH:
9K3aMEH

0,3

Hroro 3a 5 cemectp

180

36

36

98,7

6 cemecTp

Paznen V. Oo6mue
CBeJeHHUS 0
MHKPONPOLECCOPHBIX
cucTeMax

15

Tema 15. [IpuHiuns
TIOCTPOCHHS
MHUKPOIPOIIECCOPHBIX
CHUCTEM

10

16

Tema 16. Apxutexrypa
MHKpoIIpoLeccopa

10

17

Tema 17. OcHOBBI
IIPOrpaMMHPOBAHUS HA
sI3BIKE acceMOuiepa

10

18

Tema 18.
OnHOKpHUCTaNbHBIE 8-
paspsiaHbie
MHUKPOTIPOIIECCOPHI

10

Paspgea VI.
MHuKPOKOHTPOLJIEPbI
AVR

19

Tema 19. O0wmue cBeneHus

0 MUKPOKOHTpPOJIEpax
cemeiictBa Mega

20

Tema 20. Opranuzauus
[IaMSsTH B
MHUKPOKOHTPOJIIEpax
cemelictBa Mega

21

Tema 21. CueTunk
KOMaH/I, BBIIIOJIHEHUE
MIPOrPaMMBbl

22

Tema 22. TakTupoBaHue,
PEXUMBI
9HEPronoTpedIeHus 1
copoc

10

23

Tema 23. IIpepriBanust

16

24

Tema 24. [TopTel BBOJIA-
BBLIBOJIA

20

25

Tema 25. Taiimepst

22,7

8,7




26 Tema 26. AHanOroBbIN 16 5 6 8
KOMIIapaTop
Tewma 27. AHan0roBo-
27 | uudposoit 20 2 4 6 8
npeoOpa3oBaTes
Tema 28. YHuBepcaabHbli
28 | aCHHXpPOHHBIH 20 2 4 6 8
pHEeMONepeIaTIHK
29 Tema 29. UnTepodeiice 18 6 12
nepeaayn JaHHbIX
Kontpons: 9
®opMa OTYETHOCTHU: 03
9K3aMEH !
Hroro 3a 6 cemecTp 216 36 18 36 116,7
7 cemecTp
Kypcosoe
POCKTUPOBAHHUE 36 36
Hroro 3a 7 cemecTp 36
HTOrO: 432 72 18 72 251,4
OuHo-3204Has popMa 00yUeHHUA HE peaIu3yeTcst
3aounas ¢popma o0yueHHs He peanu3yercs
I1l. OHEHOYHBIE MATEPUAJIBI JIJI51 IPOBEJIEHUA ATTECTAIIUU
OBYYAIOIIIUXCH ITO INCIUTIJINHE
Tekymias arrectaius IpoBoAUTCS B (hopMe TecTa.
TunoBoii BApMAHT TECTOBOIO 3aJaHUS
Bonpoc Nl
— & 1 _ & —
N J— b R —_—

Pacnonoxure npaBunyibHO Ha3BaHMe NOrM4eCKnx 3ariIEMEeHTOB (cneBa HanpaBo)

a) O UInn, NN-HE, U-HE, NN

C

)
)
d)
)

)3 N, N1, N-HE, NNN-HE
O N-HE, UNN-HE, N, HE

O N, HE, U-HE, UNA
e)d UNN, N, N-HE, HE

|Bonpoc Ne2




Kakoe umcpoBoe yCTpOMCTBO NpeaCcTaBNeHo Ha PUCYHKE?

Qo Q1 02

SEE  e—
e el

cYeTYMK No moaynio 3
nocnegosaTeNbHbIN perncTp
Wwncppatop

3-X paspsiaHbIA CHETUMK
Aewmndpartop
napansienbHbIn perncTp

o))

® Q Q T

Ooooooao

h

|Bonpoc Ne3

MpeacrasbTe gecaTndHoe Yncro 219 B ABONYHON CUCTEME CUYMCIIEHNA
a)d 10110010

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

|Bonpoc Ne4

Tpurrep ¢ pasgenbHOM YCTaHOBKOM COCTOSIHUMA NTOMMYECKOro HYNs U TIOrM4yecKon eguHuLbl (C
pasgeribHbIM 3anyckoMm), Ha3blBaeTCs...

a) O JK-Tpurrep

b) O RS-Tpurrep

c) O D-tpurrep

4) O T-tpurrep

|Bonpoc N5

MNpencraebTe gecaTnyHoe Ymcno 134 B ABOMYHOM CUCTEME CHUCTIEHMUSA
a)d 10000110
p) 0 10100010
c)0d 10101110
4)0 10110011
e)d 11010010
£)0 10100100

|Bonpoc N6




0 > = 430 >

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

) O UNW-HE, HE, N-HE, NN

c)0d 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)d 551
)

)

)

d)0 542
e)d 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

oooao
= © 0~

Q. o



e)d 10
50 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
CUHXPOHHbLIN 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

4) O JK-Tpurrep

|Bonpoc N12

Kakown Tpurrep npeactaBrieH Ha pUcyHke?
Q

???T T L3 S —
C C

L__ 1 —
: % Q

a)d T-Tpurrep
o) 0 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
X1 o— T .
2 U3:A
7400 1
5 3 a1
7408
UzA US:A
X2 1 2 2 ;
7404 = o
7402
U4:A
.
3
X3 =
7432
a) O 1-1
p)yd 1-0
c)y0d 0-0
4)0 0-1

[TpomexyTouHas aTTecTanys 00yJarolMXCsl OCYIIECTBIsETCS B GopMe IK3aMeHa C
HCITOJIb30BAHUEM CJIEAYIOIINX OLIEHOYHBIX MAaTEPUAJIOB: NEPEUCHb BOIPOCOB K 3K3aMEHY .

Bonpocsl K 3Kk3aMeny

10



(5 cemecTp, ounas popma o0yueHus )

=

[Hudposoii 1 ananoroBsii curHasibsl. [lapamMeTps! IUGPOBBIX MUKPOCXEM.

Onucanue T0ru4eckor GyHKIIUU [UPPOBBIX CXEM

3. OcHoBHBIE Jjoruueckue GyHKIMKM U d7aeMeHThl. JnemeHT «HE»: ycioBHO-
rpadgudeckoe n300pakeHNe, SIKBUBAIICHTHAS CXeMa, TaOJIUIla UCTUHHOCTH.

4. OcHoBHbIE Jorumyeckue (yHKUMH U 3yeMeHTbl. JnemeHT «WUJIW»: ycnoBHO-
rpadgudeckoe n300pakeHne, SIKBUBAJIICHTHAS CXeMa, TabJIUIla UCTUHHOCTH.

5. OcHOBHbIE JOTMYecKWe (QYHKIMM ¢ d3JIeMEHThl. JnemeHT «W»: ycloBHO-
rpadguueckoe n300pakeHNe, SIKBUBAJIICHTHAS CXeMa, TabJIUIla UCTUHHOCTH.

6. TexHOJOTUH CXEMOTEXHUYECKOTO IMOCTPOCHUs Jormdeckux snemeHToB - TTJL
XapakTeprucTuka, 0COOEHHOCTH CXEMOTEXHUKHU U MpuMeHeHust Mukpocxem TTJL.

7. TexHOIOrMH CXEMOTEXHUYECKOr0 MOCTPOEHUs Joruueckux snemeHToB - KMOIL
XapakTepucTuka, OCOOCHHOCTH CXEMOTEXHMKM U TPUMEHEHUS MHUKPOCXEM
KMOIL

8. CornacoBanue MUGPOBBIX MUKPOCXEM MEKTY COOOM.

9. Pereneparus mudpoBOro curHaia

10.Cuctemsbl cuncneHusi, mpuMeHsieMbie B UM POBOI TEXHUKE.

11.TIpaBuna nepeBoaa uncen u3 oanoit CC B Apyryio.

12. 3akoHBI anTeOphI JTOTHUKH.

13. TlocTpoenue nudpoBoOit CXeMbI IO MPOU3BOIBHOM Ta0IHIIE HUCTUHHOCTH.

14. MynbTUIIIEKCOPBI: Ha3HAYCHHE, YCTPOUCTBO, TPUHIIUIIBI PAOOTHI.

15. JleMynbTUTIIIEKCOPHI: Ha3HAYEHHE, YCTPONUCTBO, PUHIIUITBI PAOOTHI.

16. lludparopsl: Ha3HAYEHUE, YCTPONCTBO, MPUHITUIIBI PAOOTHI.

17. lemudparopsl: Ha3HAUYEHHUE, YCTPONUCTBO, MPUHIIUITBI PAOOTHI.

18. T'enepatopbl NPSAMOYTOJIBHBIX UMITYJIbCOB Ha JIOTHUECKUX JIEMEHTAX.

19. Tpurrepsr: obmue cBeaeHusi. RS-tpurrep: yctpoilcTBo, 0003HauYeHUs, TaOIHIla
UCTUHHOCTH. [IpmeHeHue.

20. Tpurrepsl: obmue cBenaeHus. D-tpurrep: ycTpoicTBO, 0003HAauUeHUs, Tabmuia
UCTUHHOCTH. [IprmeHenue.

21. Tpurrepsl: o0mue cBeneHus. T-TpUrrep: yCTpoMcTBO, 0003HaueHUs, Tabimuia
uctuHHOCTHU. [Ipumenenue.

22. Tpurrepbl: obuime cBenenus. JK-tpurrep: ycTpoiicTBo, 0003HaUeHUs, TaOauIa
uctuHHOCTU. [Ipumenenue.

23. Peructpsl. YCTpONCTBO M MPUHIIUI PaOOTHI MOCIEAOBATEILHOTO PETUCTPA.

24. Peructpsl. YCTpONCTBO M MPUHIIAI PAOOTHI MApaAJIICIBHOTO PETUCTPA.

25. Peructpsl. YCTpONCTBO M MPUHIIAI Pa0OTHl YHUBEPCAIBHOTO PETUCTPA.

26. Cuetunku. YCTPOMCTBO W TPHHIMN PAOOThI JBOUYHOTO CYMMHUPYIOIIETO
ACMHXPOHHOTO CUETYHKA.

27. CyeTunku. YCTPOWCTBO UM MPHUHLUMI PpabOThl ABOMYHOTO BBIUMTAIOLIETO
ACUHXPOHHOTO CUETUYHKA.

28. HenBonvHbIE CUETUYMKHU C OOPATHOM CBSI3bIO.

29. HenonyHble CYETUUKU C MPEBAPUTEIBHON CBSI3bIO.

30. CuHXpOHHBIEC IBOMYHBIC CUCTUYUKH

N
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31. UnaukaTopsl 11 0TOOpaxeHus: HUPpoBoit HHOpPMALIUH.

32. PacueT TpaH3UCTOPHOTO KIIIOYa MAJS MOJKIIOYEHUS MajorabapuTHOW JIaMIIbI
HaKaJIMBaHUs K HU(POBOIl MUKpOCXEME.

33. Cxema NOoAKIYEHNs CBETOIMOAHOIO UHANKATOpa K IM(PPOBOA MUKpOCXEME.

34. Busibl CBETOIMOTHBIX UHIMKATOPOB.

35. Cratuyeckas U TMHAMUYECKasi UHIUKALUU.

36.1IpuHIHUIBI paboOTHI )KUIKOKPUCTAIUTMYECKUX UHANKATOPOB.

Bomnpocsl k 3k3aMeHy
(6 cemecTp, ouHas popma 00yueHus)

DK3aMEHALIMOHHBI OWJIET BKJIIOYAET B Ce0sl TEOPETUUYECKMH M MPaKTUYECKHM
Bonpochl. IIpakTHueckoe 3ajaHue BBIOJHACTCS Ha OTiIamouHoi twiare PinBoard I,
noakiroueHHo k ITK.

Marepuaiibl, pa3pelieHHbIE IJI1 WCIOJIb30BaHUSA CTYIAEHTAMU Ha JK3aMEHE MpuU
BBITIOJTHEHUH MPAKTUYECKOTO 3aHSTHS:

- TEXHUYECKOE OMHCAHUE TPUMEHIEMOTO0 MUKPOKOHTPOJLIIEPA;

- TIPOEKTHI (CXEMBbI, UCXOJHBIE KOJBI), pa3pabOTaHHbIE CTYJCHTOM B XOJI€ BBIMOJHEHUS
71a60paTOPHBIX U KOHTPOJIBHBIX PadoT;

- TEXHUYECKOE OINMCaHue 0TianouHoil iarel PinBoard 11;

- MPOrPAMMBI CXEMOTEXHUYECKOTO MOJICTTUPOBAHUS.

Teopemuueckue 6onpocwl

[IpyuHIMIIBI TOCTPOEHUS MUKPOIIPOLIECCOPHBIX CUCTEM

[TpuHLMIIBI OpraHU3ALMY TAMATH B MUKPOIIPOLECCOPHBIX CUCTEMAX
O06o01IeHHasT CTPYKTYPHAsi CXeMa MUKPOIIPOIICCCOPHOU CHCTEMBI
OCHOBHBIE TUIIBI APXUTEKTYP MUKPOTPOLIECCOPHBIX CUCTEM
OyHKIMM, peaTu3yeMble yCTPOWCTBOM  YIPABJIECHUS  MUKPOIPOLECCOPHOU
CUCTEMBbI

6. CrnocoOnI agpecaruy TaHHBIX

7. O6001IeHHAs CTPYKTYpHas cXxema 8-pa3psgHOT0 MUKPOKOHTpPOJIIEpa
8. CtpyKTypHas cxema MUKPOKOHTpoJuiepa cemeictea Mega

9. Opranuzanus naMmsTd B MUKPOKOHTpoJIepax cemeiictea Mega

10. CueTynk KOMaH/I ¥ BHITIOJHEHUE TTPOTPAMMBI

11. BpI30B nognmporpaMMbl U BO3BpaT U3 MOAIPOTPAMMBbI

12. TaxroBslii renepatop. KonduryprupoBanue TakTOBOTO T€HEpaTOpa
13. Yopasnenne cxemoit copoca

14. Cuctema npepbIBaHUs.

15. TlopTe! BBOAa-BeIBOMIA. KOH(UTYypHUpOBaHUE TOPTOB

16. Tatimepsl. [IpepriBanus OoT TalitMepoB

17. Tatimepsl. Tatimep TO.

18. Taiimepsl. Tatimep T2.

19. CropoxeBoii Talimep

agbrwnhE
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20. AHanOTOBBIN KOMIIAPATOP.

21. Ananoro-mudpoBoit mpeoOpazoBaTeilb

22. IloBbIlIICHHE TOYHOCTH MTPEOOPa30BaHUS aHAIOTOBOTO CUTHAJA.
23. Ucnoaw3oBanue moayiacit USART/UART

24. ®dyukimonupoBanue Moyt SPI. Pesxxumbl mepenaun TaHHBIX
25. IlocnemoBaTenbHBIN IBYXITPOBOIHOM HHTEPdETC.

IIpaxmuueckue 3a0anus

1. Pa3pabotaTh cxemy yHpaBJI€HHS Harpy3Koil: BKJIIOUECHHE-BBIKIIFOUEHHE 3 pa3a B
ceKkyHay, nay3a 10 cexyna. Harpyska - cBeTOAMOIHBINA UHIUKATOP.

2. Pa3zpaboraTh cxeMmy YIpaBJICHHS Harpy3KOW: BKJIIOUEHHE-BBIKIIOYEHHE 2 pa3a B
CEeKyHIy, nay3a | muHyTa. Harpyska - cBETOAMOIHBIA HHIUKATOP.

3. Pa3pabortath cxeMy ynpaBieHHUs] Harpy3KoW, BKJIIOUECHHE U BBIKJIIFOUEHUE KOTOPOH
OCYIIECTBIISIETCS HA)XKaTUEM OJHOTO0 KHOIIOYHOTO BBIKJIIOUaTeNsl (KHOIKH).
Harpy3ka - cB€TOIMOAHBINA HHIUKATOD.

4. Pa3pabotarh cXxeMy yHpaBlIeHUS] HATPY3KOW, BKIIOUEHHE U BBIKJIIIOUEHUE KOTOPOM
OCYIIECTBIISIETCS HA)XXaTHEM pa3HbIX KHOINOYHBIX BBIKJIIOYATENeH (KHOIOK).
Harpy3ka - cB€TOIMOAHBINA HHIUKATOD.

5. Pa3pabortarh cxeMy ynpaBieHUs] Harpy3KOW, BKIIOYEHHE U BBIKJIIIOUEHUE KOTOPOM
OCYHIECTBJISETCA 3-X KpaTHbIM HAKATUEM OJHOTO KHOIOYHOT'O BBIKJIIOYATEIS
(xHOIKM) B TeueHue 5 cekyHa. Harpyska - cBeTOAMOIHbIN MHAUKATOP.

6. Pa3zpaboraTh cxemy ymnpaBJieHHs Harpy3KOW, BKIIOYEHHE U BBIKIIOYEHHE KOTOPO

OCYUIECTBJISIETCA 3-X KpaTHbIM HAKaTUEM OJHOTO KHOIOYHOT'O BBIKJIIOYATEIS

(kHomku). Harpyska - CBEeTOJIMOHBIN UHIUKATOP.

Pa3paborats cxemy nnaukanuu Ha LCD cocrostHust 1-cekyHIHOTO TaliMepa.

8. Pazpaborates cxemy wunmukaimuu Ha LCD coctostHMs Taiimepa mo 11abioHy
MM:CC (MUHYTBI:CEKYH/IbI).

9. Pazpaborates cxemy wunmukanuu Ha LCD komnuecTBa HaxaTudl KHOTIOYHOTO
BBIKJTIOYaTess. J[pede3r KOHTaKTOB HE MOJABIATh.

10. Pazpabotats cxemy wunmukanuu Ha LCD konmuwdecTBa HaxaTUH KHOIIOYHOTO
BBIKJTIOUaTeNs. Vcmonb3oBaTh MNporpaMMHBIE METOIbI IOJaBIEHUS JApedesra
KOHTAaKTOB.

11. Pazpabotars cxemy ympaBieHusi Harpy3kod c¢ IIK. Harpyska: cBeToanomHsblii
UHAUKATOp. PeKMMBI yripaBieHUs — BKIIIOUEHHE, BHIKIIIOUEHHUE.

12. Pa3pabotarh cxemy ympaBiieHus cBeTonauofgHoi mnuHerkon c¢ IIK. Pexumsl
yIPaBJICHUs — BKJIIOYEHHE 3aJJaHHOTO KOJIMYECTBA CBETOAMOI0B B uHTEpBasie 0-8.

13. Pazpabotath cxemy ympaBiaeHus cBeroaunoaHoi nuneiikon c¢ IIK. Pexumbl
yIpPaBJICHUs — BKJIIOYEHHE 3aJJaHHOTO KOJIMYECTBA CBETOAMOI0B B uHTEpBajie 0-8.

14. Pa3zpaGoTath cXxeMy KOHTPOJS COCTOSIHHSA |-CEeKyHAHOIrO TaiiMepa C BblIadeit
Tekymen napopmanuu Ha [1K.

15. Pa3paboTath cxeMy KOHTPOJISI KOJIMYECTBA HAXKATUN KHOTIOYHOTO BBIKIIIOUYATENS C
BbI1auelt Tekyuieit uadopmarnmu Ha [1K. Jpebe3r KOHTakTOB He MOAABIATb.

~
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16. Pa3paboTath cxemMy KOHTPOJISI KOJIMYECTBA HAKATUN KHOTIOYHOTO BBIKJITFOYATEIIS C
Bbilauel Tekymend uHbopmanuu Ha [IK. Mcnonb3oBaTh mporpaMMHbBIE METOIbI
MOJIaBJICHUS Ipebe3ra KOHTAKTOB.

KypcoBoii npoekT

Tema kypcoBoro npoekra: «PacyeT u NpoeKTUPOBaHUE YCTPOMCTB HA
MUKPOKOHTPOJLIEPE»

[IpumepHbIe yCTpOMCTBa, IpeaaraeMble K pa3padoTKe:

Y CTpoiicTBO Ha3znauenue

1 HacronbHbie yachl
[1Ik01bHBIN 3BOHOK
MHOroKaHaJIbHBI TEPMOMETP
OxpaHHas CUTHAJIA3a1Us
[udposoit BosbTMETP/aMIIEpMETP
Y CTpoRCTBO ynpaBieHUs HATpy3KOu
10 TaliMepy

OB Wi

7 [Hudposoit TepMoperynsiTop

8 W3mepuTenb BIaKHOCTH BO3/1yXa

9 ABTOMaTUYECKOE YIIPABIICHHUE
OCBEILIEHUEM TIOMEUICHHUSI

10 [udposoit BaTT™METP

IV. MEPEYEHB JINTEPATYPBI, HEOBXOIMUMOI1 1151 OCBOEHUSI
JUCHMIIIAHBI

4.1. OcHOBHasI JJUTEpaTypa

1. CaxxueB, A.M. LludpoBsie yCTpOHCTBA U MUKPOIIPOLIECCOPHL: YueOHoe nocodue / A.M.
Caxues, U.C. Toipbiikus ; HoBocuOupcKkuii rocyJapcTBEHHBIN arpapHblii yHUBEPCUTET,
Nnxenepnsiit uHCTUTYT. - HoBocubupck : UL HI'AY «3omotoit komoc», 2015. - 158 c. :
CXEM., TaoJI. ; [ DJIeKTPOHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=458701(nara obpamenus: 20.03.2024).

2. CyxanoBa, H.B. OcHOBBI 25IeKTpOHUKH U IU(PPOBOI CXEMOTEXHUKH: YIeOHOE mocodure
/" H.B. CyxanoBa ; MunucrtepctBo o0pa3oBanus ©u Hayku PO, Boponexckuii
rOCYJJapCTBEHHBIM YHUBEPCUTET MHKECHEPHBIX TEXHOJIOTMU. - BopoHexk : BopoHeKCKH
roCyJIapCTBEHHBIN YHUBEPCUTET MHKEHEPHBIX TexHojorui, 2017. - 97 c. : Tabu., rpad.,
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http://biblioclub.ru/index.php?page=book&id=458701

cxeMm., ui. - bubmuorp. B k. - ISBN 978-5-00032-226-0 ; [DnexTpoHHEI pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=482032(nara oOpaleHus:

20.03.2024).

4.2. JlonoJiHUTEILHAS JJUTEPATYpa

3. Mypomues, /[.FO. Mukpompoueccopsl 1 MukpoIBM : yuebnoe mocobue / JI.1O.
Mypomues, E.H. mma ; MwunuctepctBo o0pa3zoBaHuss U Hayku Poccuiickoit
Oeneparmn, OenepabHOE TOCYJAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO  MpodeccuoHanbHOrO  oOpa3zoBanusi  «TamMOOBCKHMU  rocyaapCTBEHHBIN
TeXHUUYECKUW yHUBepcuTeT». - Tam60B : U3natenscteo ®I'BOY BIIO «TI'TY», 2013. -
97 c. : . - bubnwmorp. B kH. - ISBN 978-5-8265-1172-5 ; To xe [ DneKTpoHHBINA pecypc].
- URL: http://biblioclub.ru/index.php?page=book&id=277852(gara _oOpamenus:

20.03.2024).

V. IEPEYEHb PECYPCOB HH®OPMALIMOHHO-
TEJEKOMMYHUKALMOHHOM CETH «MHTEPHET», HEOBXOINUMBIX
JUISI OCBOEHM S TUCHUATIIMHBI

Ne

Ccplika Ha HaumeHnoBanue pa3padoTku B
nn . o JocrynHocrs
HH(OpPMaLMOHHBII pecypc 3JIEKTPOHHOI opme
1. http://www.biblioclub.ru DNeKTPOHHO-ONOIMOTeYHAs Peructpanus gepes
cucrema (9bC) 1100011 YHUBEPCUTETCKUIN

VYHuBepcurerckas OnbnuoTexa KoMIbroTep. B

OHJIANH JaJbHEUIIEM
WHJIMBHU1yaJIbHBIN

HEOTPaHUYEHHBIA TOCTYI
13 1000H TOYKH, B
KOTOPOW UMEETCs TOCTYII
K cetu MHTEpHET

VI. COBPEMEHHBIE ITIPO®ECCHUHOHAJIBHBIE BA3bI JTAHHBIX
N UTHOOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI

1 http://window.edu.ru Enunoe okHo ocryma K CBOOOIHBIH JOCTYIT
o0pa3oBaTeNbHbIM pecypcam
Il Hayunas snektponHast Oubanoreka .
2 https://elibrary.ru cLIBRARY RU CBOOOIHBIH JOCTYIT

Vil. JMOEH3MOHHOE N CBOBO/HO PACITPOCTPAHSAEMOE
IHPOI'PAMMHOE OBECIIEYHEHHUE

— Microsoft Windows 7 Professional. Axamemuueckue nunensun OLP (Open
License). Cpok jaelicTBHS JUICH3UU: 0€CCPOUHO. ;
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http://biblioclub.ru/index.php?page=book&id=482032
http://biblioclub.ru/index.php?page=book&id=277852

— Microsoft Office Professional Plus 2007 (makeT OQHCHBIX TPHIOKESHHN).
Axanemuueckue aunensuu OLP (Open License). Cpok AelCTBUS JTUIICH3UH: OECCPOYHO;
— CAIIP Microcap v.12 — cBo6oaHO pacnpoctpansiemoe 110

VIll. OBOPYJTOBAHUE Y TEXHUYECKHE CPEJCTBA OBYUYEHNA,
HEOBXOJIUMBIE JJIS1 OCYIIECTBJIEHUSI OBPA30BATEJLHOTO
MPOLECCA MO JUCLUTUIMHE

YyeOHble  3aHATHS  TOPOBOJATCA B AyJAUTOPUSAX,  YKOMIUIEKTOBAHHBIX
CIeIUaIN3UPOBAaHHON MeOeliblo, B TOM YHUCJE CTAl[MOHAPHBIMU HWJIM TEPEHOCHBIMU
TEXHUYECKUMHU CPEeACTBAMU 00Yy4EeHHUS (MPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

JlaGopaTopHble 3aHATUS NPOBOAATCS B J1a0OpaTOpUH, OCHAUIEHHOW CIENYIOIIMM
obopynoBanueM: wucrounuku nuranusa HY3005, HY-3030, ocuumiorpadgsi: RIGOL DS
1102, C1-68, C1-55; reneparop HU I'3-118, renepatop RG-1642, renepatop cUrHajion
¢ynkunoHaneHelii  ['6-46, norumueckuit  anaimmzatop AKUII-9101, BombT™eTp
yauBepcanpHbiii B7-38, wactotomep DAGATRON-8030, LCR-metp MCP BR2822;
cregasl IDL-600, YueOHbIi 71a0OpaTOpPHBIM CTEHA MO SJEKTPOHUKE ISl W3y4YEHUs
MOJTYNPOBOJHUKOBBIX MpubopoB LESO3, ananuzatop crekTpa, nNasibHbIE CTaHIIUU
Lukey 852D, wundpakpacnas mnasipHas crtanuuss ACHI IR 6000, MoOHTaXHBIM u
M3MEPUTENbHBII UHCTPYMEHT: MYJIBTUMETPHI, MasUIbHUKHU, TUIOCKOTYOLbI, KPYIJIOTyOLbI,
KYCauKH, JIMHEHKH, HO’)KOBKH, HAMMUJIbHUKU, OTBEPTKH, HOXKU, HOKHUIIBI, HAZDUIIH.

CamocTosiTenbHast paboTa IpOBOAUTCS B KaOWHETaX, OCHAIEHHBIX KOMIIBIOTEPHOI
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUYEHHUS K cetu «MHTepHeT» u obecreyeHruem
JOCTYTIA B AJIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.
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