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PABOYAS ITPOTPAMMA JIUCIITAIIJIMHBI
51.B.01.05 IHudpossle ycTpoiicTBA 1 MUKPOIIPOIIECCOPHI
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3aHATHS i i i
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dopMa NPOMEKYTOYHOM Ix3amen-0,3
aTTecTalHu Dk3amen-0,3 ) i
KonTpoas 18 -
HNubie popMbl padoThI Kypcosoii

npoekt — 0,5 ) i
CamocrosiTesibHas paboTa 303,9 - -

Bcero uyacos: 468
TpynoemkocTh: 13 3a4eTHBIX eTUHUIL

Pazpabotumnk pabouell mporpaMMsl: CT. IPETOAaBaATENb ApnaytoB E.A.




I. OPTAHU3AIIMOHHO-METOJUYECKHAI PA3IEJ

Heab u3ydyeHuss TMCUMIUVIMHBI. U3Y4YCHHE TMPUHIUIIOB MOCTPOCHUS HU(PPOBBIX
YCTPOMNCTB, BEIYUCIUTEILHON YaCTH MUKPOITPOILIECCOPHBIX CUCTEM YNPABIICHUS U PAOOTHI
(YyHKIMOHATBHBIX OJIOKOB, BXOIAIIMX B HMX COCTaB, ()OPMHUPOBAHUE TEOPETUUYECKUX
3HAHUM W TPAKTUYECKUX  HABBIKOB  pa3pabOTKu YCTPOUCTB  yINpaBiieHUs
pOOOTOTEXHUYECKUMH  YCTPOWCTBAMM M W3ACIUSAMH, M3yYCHHE METOAOB HX
MIPOCKTUPOBAHMS, AaHATIN3a, OTJIAIKK 1 COOPKH.

3agaum u3yyeHust JMCUMILINHBI:
1. I3yuenue mnpuHLUIIOB pabOThl M TMOCTPOEHUS YCTPOWCTB POOOTOTEXHHKH Ha
uupposeix UMC.
2. OCBOCHHME METOAMK JMArHOCTUKH HEUCIIPABHOCTEH B YCTPONCTBaX Ha MU(PPOBBIX
NMC.
3. 3yueHue MNpUHIMIIOB IOCTPOCHUSI CHUCTEM YIPABICHUS POOOTOTEXHUYECKUX
YCTPOMCTBAMHM.

4. OcBOEHHE METOJI0B MPOESKTUPOBAHUS CUCTEM YIIPABICHUS POOOTEXHUKOM.

MecTto rucunmiiuHbl B crpykrype OITIOII
Jucuunnuna «b1.B.01.05 L{udpossie ycTpoicTBa 1 MUKPOIIPOLIECCOPHD

peanuzyercs B pamkax Mojayis 5 "Po6oToTexHuka

nn

YdaCTHUKaMH 06paBOBaTeJ'H)HI>IX OTHOIIICHU.

yactu OIIOII, popmupyemoii

Iliianupyembie pe3yabTaThbl 00y4eHHUs M0 JUCHUILJINHE

- OCHOBBI CXEMOTEXHHKH M COBPEMEHHYIO
JIIEMEHTHYIO 0a3y u3JeNuid JEeTCKOM u
00pazoBaTenbHONU POOOTOTEXHUKH,

- COBPEMEHHBIE  OTECUECTBEHHBIE U
3apyOexHble MakKeTbl Iporpamm  Juid
peuieHus CXEMOTEXHUYECKUX 3azad4,
OCHOBHBIE MIPUHIIMIIBI KOHCTPYKLUHU
POOOTOTEXHUYECKHX CHCTEM.

Kon Ilnanupyemble pe3yJibTAaThbl 00y4eHUst
HNHauKaTOpPbI AOCTHKEHHS] KOMIETeHIUH
KOMITETeHIMH MO TUCHUILINHE
INKC-1 3HaTh: 3Haer:
- (1)I/ISI/ILIGCKI/I€ u MCEXAaHUYCCKUEC | - SJICMCHTHYIO 6a3y COBPCMCHHBIX
XapakTECPUCTUKHU KOHCTPYKIIMOHHBIX | pOOOTOTEXHHYECKUX YCTPOUCTB;
MaTepHaJIOB; - HU(PPOBYIO CXEMOTEXHHUKY,

IIPUMEHSIEMYIO B POOOTOTEXHUKE;

- IPUHIUIIBI TTOCTPOCHUS U
MPUMEHEHHUS B POOOTOTEXHUKE
HU(PPOBBIX MUKPOCXEM;

- IPUHLUIIBI IOCTPOCHUS
MHUKPOIPOIIECCOPOB U
MUKPOKOHTPOJIIIEPOB, OCOOEHHOCTH
peanu3alyy yCTpOoHCTB yIpaBiIeHus
poboTaMu Ha UX OCHOBE.

Ymers:

- IPOU3BOAUTH OCTPOEHUE MOHTAXKHBIX U
NPUHLMIIAAIBHBIX CXEM, OCYLIECTBIATH
pacyeT SJIEKTPUYECKUX LENeu Uil CXeM
U3Jenuil JeTCKOM M o0pa3zoBaTeIbHOMN
POOOTOTEXHUKHU;

Ymeer:

- MO0MPATh HEOOXOTMMOE
o0opynoBaHue 7S IPOBEACHHUS
W3MEpEHUH, HACTPOEK U KATHOPOBKH
M (pOBON TEXHUKH,

- IPOU3BOAUTH HEOOXOUMbIE

HU3MEPEHUS U HACTPOUKU
POOOTEXHUYECKUX YCTPOWCTB,;




-  TpPUMEHATh  BBIOpPAHHbBIE  SI3BIKU - OCYIIECTBIIATh MOHTaX, COOPKY U
NpPOrpaMMHUPOBAHUS Ui HAIKMCAHUs HalaJKy poOOTOTEXHUIECKHIX
IPOrPaMMHOT0 KOJIa; YCTPOMCTB.

- IIPOBEPSATh paboToCIOCOOHOCTH | - MPOEKTUPOBATH MPOCTHIE
MIPOrpPaMMHOTO o0ecnieueHus, | pPOOOTOTEXHUYECKUE YCTPOHUCTBA HA
3arpy’KC€HHOTO B MAaKEThl, M OIBITHHIC MHUKPOKOHTPOJIIEpaX.
o0pa3ipl 00pa3zoBaTebHBIX
POOOTOTEXHUUYECKUX CHUCTEM W H3JCTUI
JIETCKOM u o0Opa3oBaTebHON
POOOTOTEXHUKH.

Baaners: Baaneer:

- METOJaMHU TMOCTPOEHUS KHMHEMATHYECKUX
CXEeM  y3JI0B  M3JeIud  JETCKOM |
00pazoBarenbHON POOOTOTEXHUKH;

- HaBBIKAMU PabOTHI C
M3MEPHUTEIBHBIM 000py10BaHHEM;
- HaBBIKaMH PabOTHI C BUPTYaJIbHBIMHU

- HaBbIKaMHU pa3paboOTKU JIEKTPUUECKHX | Mpubopamu, IPOrPaMMHBIM
CXEM U3JIeJUi JETCKOM U 00pa3oBaTeNbHOM | oOecrieueHueM il HUX;
POOOTOTEXHHUKH; - HaBbIKAMU  MPOTPAMMHPOBAHUS
- METOJIaMH HAIlMUCAHMs TPOTPAMMHOTO | MUKPOKOHTPOJIJIEPOB, pEATU3alUA C

Kojga IS 171631 () 13171 JETCKOM U | ux MIPUMEHEHUEM YCTPOWCTB

o0pa3oBaTeNbHON POOOTOTEXHUKH C | ympaBiieHUSI POOOTOTEXHUKOM.

HCIOJIb30BaHUEM SI3BIKOB

MIpOrpaMMHUPOBAHUS, onpeeneHus "

MaHUYJIUPOBAHUS JAHHBIMHU.

IIKC-2 3HaTh: - OCHOBHBIC (PH3MKO-XUMHUYECKHE | 3HAET: OCHOBHBIE (PU3UKO-

MO/JIENIU MPOLIECCOB, SBJICHUN U OOBEKTOB B
00JaCTH MUKPOCUCTEMHOMN TEXHUKU;

- (PM3UKO-XUMHUYECKHE OCHOBBI MIPOIIECCOB,
NPOTEKAIOIIUX Ha paHHLax paszaena a3 B

XUMHUYECKHUE MOJIEIH MPOIIECCOB,
SIBIIEHHI 1 00BEKTOB B 00J1aCTH
MHUKPOCHCTEMHOM U MPOIIECCOPHOMA
TEXHUKHU

pa3IMYHBIX HAaHO- U MUKPOCHCTEMAX. - (U3UKO-XMMHMYECKHE  OCHOBBI
MIPOIIECCOB, MIPOTEKAFOIIINX Ha
rpaHuuax pasziena Qa3 B pa3IUYHBIX
HaHO- " MHUKpOCHCTEMax "
npoleccopax

YMeTh: - HCIONB30BaTh METOMABI pacyera | YMeeT:  HCIONB30BaTh  METOJIBI

NapaMeTPOB U OCHOBHBIX XapaKTEPUCTHK
MOJIEJIEH, HCIOIBb3YEMBIX B IIPEIMETHON
oOnactu

pacyera mapaMeTpoB M OCHOBHBIX
XapaKTepUCTHK LU(PPOBBIX YCTPOUCTB
Y MUKPOITPOLIECCOPOB

Baanerb: meromamm BeIOOpa CHOCOOOB
npeoOpazoBaHus (HU3MUECKUX BEIUYUH;

- MeToJlaMH Ppa3pabdOTKH KOHCTPYKIIUH
YYBCTBUTEIHHBIX DJIEMEHTOB.

Baapeer: METOAaMH BBIOOpA
croco0oB npeoOpa3oBaHuUs
(UBUYECKUX BEIMYNH;

- METOJIaMH pa3pabdOTKU KOHCTPYKLUI
YYBCTBUTEIBHBIX UG POBBIX
HJIEMEHTOB M MUKPOITPOIIECCOPOB

Il. COAEP’KAHUE U OB BbEM JUCHUIIJIMHbI

C YKa3aHMeM KOJIMYeCTBA YaCOB, BbIJIeJIEHHbIX HA KOHTAKTHYIO pa0oTy 00y4arouuxcsi
¢ nmpenoaasaresieM (10 BUIaM Y4eOHbBIX 3aHATHIA) M HA CAMOCTOATEJILHYIO padoTy

Ounas ¢popma o0yueHust
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Ne
n/n

HaumenoBanue
pa3aesioB U TeM

Bcero

AyIMTOpHBIE 3aHATHS

JIK

113

JIb

Cam. pa6.

5 cemectp

Pa3nen 1. BBenenue B
M (GpoOBYI0 TEXHUKY

72

14

50

Tema 1. O6wue cBegeHus

0 U POBBIX YCTPOHUCTBAX.

[MapameTps! 1 POBHIX
MHKPOCXEM.

18

10

Tema 2. OcHOBHEBIE
norudeckue QyHKIUH U
DJIEMEHTEI.

16

10

Tema 3. OcHOBHBIE
CXEMOTEXHUYECKHUE
peteHust HuQpoBBIX
MHUKPOCXEM

14

10

Tema 4. CornacoBanue
IU(POBBIX MUKPOCXEM
MEXITy COOOH.

12

10

Tema 5. Apudpmernueckue
OCHOBBI 1T (ppoBOY
TEXHUKH

12

10

Paznen II.
KomOuHAIIMOHHDBIE
CXeMbl

44

30

Tema 6. 3akoHBI aTeOpPHI
JIOTHKH.

12

10

Tema 7. [loctpoenue
JIOTHYECKUX CXEeM II0
IIPOM3BOJILHOI Tabnuie
HCTHHHOCTH.

12

10

Tema 8. [emmdparopsl,
mnppaTopBI.
MyJIbTUILIEKCOPBL,
JIeMYJIbTHUILIEKCOPHI.

20

10

Paszpen III. YcrpoiicTBa
¢ NaMATHIO

56

30

Tema 9. Tpurrepsr.

16

10

10

Tema 10. Peructpsr.

18

10

11

Tema 11. CueTynku.

22

10

Pazgen IV. Yerpoiicrea
HHANKAIHH

34,7

o | BININ|

A (OO

247

12

Tema 12.
MaitorabapuTHBIC JTAMITBI
HaKaJIMBaHMUS.
l"azopa3psiiHble JTaMIIb.

11

13

Tema 13. CBeTonHogHEIE
WHIUKATOPBI.

14

14

Tema 14.
Kunkoxpucramnyeckue
HMHJUKATOPBL.

9,7

7,7

Kontpoub:

Koncynpranun

dopma OTYETHOCTH:
9K3aMeH

0,3

HToro 3a 5 cemectp

216

36

36

134,7




B T.4. IpaKTHUYCCKasd
IOATOTOBKA

6 cemecTp

Paszgen V. Oouiue
CBeIEHHS 0
MHKPONPOLECCOPHBIX
cHcTeMax

32

24

15

Tewma 15. Ilpunnunst
TTOCTPOCHHUS
MHKPOIPOIIECCOPHBIX
CHCTEM

16

Tema 16. Apxutextypa
MHKpOIIpoLeccopa

17

Tema 17. OcHOBEI
MPOrpaMMHPOBAHUS Ha
sI3BIKE acceMbiiepa

18

Tema 18.
OnHOKpHUCTaNbHBIE 8-
pa3psiTHbIe
MHKPOTPOIIECCOPHI

Paszgea VI.
MuKpPOKOHTPOJLIIePbI
AVR

1747

28

36

110,7

19

Tema 19. O0mme cBeneHUsS
0 MHKPOKOHTPOJUIEpax
ceMelicTBa Mega

12

10

20

Tema 20. Opranuzanus
MaMsITH B
MUKPOKOHTpPOJIIEpax
cemeiictBa Mega

12

10

21

Tema 21. CueTunk
KOMAaH/I, BBIIIOJIHEHIIE
MIPOTPAMMBI

12

10

22

Tema 22. TaktupoBanue,
PEKUMBI
SHEPronoTpedIeHNs 1
cOpoc

14

10

23

Tema 23. IlpepsiBanus

16

10

24

Tema 24. Iloptel BBOA-
BBIBOZA

18

10

25

Tewma 25. Taiimepsl

18

10

26

Tema 26. AHanoroBuIi
KOMITIapaTop

18

N N NN

D | O | b

10

27

Tema 27. AnanoroBo-
udpoBoi
mpeobpa3oBaTeb

18

10

28

Tema 28. YHUBepcanbHBII
ACUHXPOHHBI
MIPUEMOIIEPEAATINK

19,7

9,7

29

Tema 29. NnTepdeiicet
nepeaavn JaHHbBIX

17

11

Kontpoub:

KoHcynbranumn

®opMa OTYETHOCTH:
3K3aMEH

0,3

HTroro 3a 6 cemecTp

216

36

36

134,7

B T.4. IpaKTHUYCCKasd
IIOArOTOBKaA

7 cemecTp
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Kypcosoe 345 345
MIPOCKTHPOBAHKE

Kontpos: 1

Koncynpranumn

@dopma OTYETHOCTH: 3a4ET 0,5

Hroro 3a 7 cemectTp 36

B T.d. IPaKTHYIECKAS

MMOJArOTOBKA

nToro: 468 72 0 72 303,9

OuHo-3204Hast GpopMa He peanu3yercs
3aounas ¢popma o0yueHHs He peanTu3yercs

I11. OHEHOYHBIE MATEPHUAJIBI IJIAA TIPOBEJAEHUA ATTECTALIUHN
OBYYAIOIUXCH 11O IUCIHHUIIJIMHE

Tekymias arrectaus IpoBoAUTCS B (hopMe TecTa.

TunoBoii BApMAHT TECTOBOI'O 3aJaHUS

Bonpoc Nl

PacnonoxuTte npaBuiibHO Ha3BaHUE FIOrMYECKNX 3NIEMEHTOB (CrneBa Hamnpago)
a)0d NN, UNU-HE, U-HE, UNA

p)d N, UNW, U-HE, UTN-HE

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

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

)
)
)
ey WA, N, U-HE, HE

|Bonpoc Ne2

Kakoe undpoBoe yCTpOUCTBO NPeaCcTaBNEHO Ha PUCYHKE?

Qo 01 Qz

o | o | o
cﬁc ﬁc e




a) O cyeTymk no mogynio 3
o) 0 nocnepoBaTenbHLIN PETUCTP
c) O wwndppatop

d) 0O 3-x paspsgHbIi CHETUNK

e) O pewwndpaTop

£) 0 napannenbHbIN perncTp

|Bonpoc Ne3

MpeacraesbTe gecaATnYHOe Yncsro 219 B ABOUYHOW CUCTEME CUYUCIIEHNA
a)d 10110010
p)d 10011001
c)d 11011011
4)0 11001111
e)d 10111001
£)0 11010010

|Bonpoc N4

Tpurrep ¢ pasgenbHOM YCTaHOBKOM COCTOSIHUM NTOMMYECKOro HYNS U IOrM4yecKon eguHuLbl (C
pasgernibHbIM 3arnyckoMm), HasblBaeTCs...

a) O JK-Tpurrep

b) 0 RS-Tpurrep

c) O D-Tpurrep

4O T-Tpurrep

|Bonpoc N5

MpeacrtasbTe gecaTndHoe Yncro 134 B ABONYHOW CUCTEME CUYMUCIIEHNSA
a)d 10000110
p)d 10100010
)0 10101110
4)0 10110011
e)d 11010010
£)0d 10100100

|Bonpoc N6

) D s o T

Pacnonoxwvte npaBunbHO Ha3BaHWe NOrMYECKNX 3r1eEMEHTOB (Crnesa Hamnpaso)
a)0 W-HE, HE, UNW, U-HE

p) O WIW-HE, HE, N-HE, UITN

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

d) 0 HE, N-HE, UNW-HE, TN

|Bonpoc Ne7




MpeacrtasbTe WecTHaguatepuyHoe ymcrno 1FC B 4ecATUYHOM CUCTEME CUHUCTIEHUS
a)0d 519
o) 559
c)d 551
4a)0d 542
e) O 556
£)0 508

|Bonpoc N8

Kakown Tpurrep nepegaeTt nHopmaunio co BXxoga Ha BbIXo4 Npw NOSIBIIEHUN
CUHXPOHM3MpPYIOLLEro nmnynsca?

a) O JK-Tpurrep

o) O T-Tpurrep

c) O D-Tpurrep

4O RS-Tpurrep

|Bonpoc N9

[0 kakoro MakcumanbHOro 3Ha4eHUs1 MOXXHO CYMTaTb CHETUYMK, CXeMa KOTOPOro npeacTasrieHa
Ha pUcyHke?

o1 0z 03 04

c1 C C C C

a)D?
p)d 5
c)Dg
a0 15
e)n 10
50 11

|Bonpoc N10
Kakoe undpoBoe yCTpOUCTBO NPeaCcTaBNEHO Ha PUCYHKE?




Zn-1

On-1

X1

X0

C T_

napannesnbHbIN CHEeYnK
napannesibHbIn perncTp
nocnegoBaTenbHbIN PErUCTP
CUHXPOHHbLIN D-Tpurrep
nocrefoBaTerbHbIV CHETUNK
napannensHbln D-Tpurrep

ne 2o e
oooooao

L ()

|Bonpoc N1l

Kakon Tpurrep npu npMxone akTMBHOIO CUrHana MeHsieT CBOE COCTOSAHME Ha
NPOTUBOMOJSIOXHOE N COXpaHSAeT npeablayllee 3HayeHne Npu OTCyTCTBUM CcuUrHana Ha Bxoge?
a) 0 RS-tpurrep

b) O D-Tpurrep

c)Od T- Tpurrep

4) O JK-Tpurrep

|Bonpoc N1l2

Kakon Tpurrep npeacraBneH Ha pUcyHke?
Q

???T i I S
C C

L 2 o
- G

yO T-tpurrep
) O D-tpurrep
yOd RS-Ttpurrep
4) O JK-Tpurrep

a
b
c

|Bonpoc N13

lMpeactaBbTe gecAaTUYHOE Yncno 549 B wecTHaguaTepUYHOM CUCTEME CHUCTIEHUS

9



a)d 225
p)d 23C
)0 229
4)0 267
e)d 21F
£y 21A

|Bonpoc Nl4
lMpeacraesbTe gecaTndHoe Yncso 986 B LecTHaaUaTePUYHON CUCTEME CHUCTIEHNA
O 3F1

a)
) O 33F
)0 391
4)0 309
e) O 3AC
£) 0 3DA
|Bonpoc N15
Yemy paBHbl ypoBHM Ha BbIxogax Q1 n Q2, ecnu X1 =1, X2=0, X3 =17

UTA

X1o—1 3
- U3:A
7400 1
5 3 a1
7408
DS US:A
X2 1 2 2 ;
7404 < =
7402
U4:A
:
3

7432

a)D 1-1
p)d 1-0
C)D 0-0
4)0 0-1

Bonpocsl k 3k3amMeny

(5 cemecTp, ouHas popma 00yUeHUs )

=

[Mudposoit n ananoroBeiii curHaibl. [lapamMeTpsl UGPOBBHIX MUKPOCXEM.

Onucanue Jorudeckoil GyHKIUU MU(PPOBBIX CXEM

3. OcHoBHble Jorumdeckue GQyHkmuu u d1MeMeHThl. JnemeHT «HE»: ycrmoBHO-
rpadgudeckoe n300pakeHNe, SKBUBAIICHTHAS CXeMa, TabJIUIla UCTUHHOCTH.

4. OcHoBHbIe Jorudyeckue GyHKIMM U 3neMeHTbl. JnemeHT «WUJIW»: ycnoBHO-

rpadguyeckoe n300pakeHue, SIKBUBAJIICHTHAS CXeMa, TabJIUIa UCTUHHOCTH.

N

10



5. OcHoBHBIE JjOrHuYecKHe (YHKIMU U BJeMEeHThl. JneMeHT «M»: ycIoBHO-
rpadguueckoe n300pakeHue, SIKBUBAJIICHTHAS CXeMa, TabJIUIla UCTUHHOCTH.

6. TexHOJOTHH CXEMOTEXHUYECKOTO IMOCTPOCHMs Joruyeckux siemeHToB - TTJL
XapakTepucTuka, 0COOCHHOCTH CXEeMOTEXHUKU U TpuMeHeHust Mukpocxem TTJL.

7. TexHOJIOTUH CXEMOTEXHUYECKOTO MOCTPOCHHUS JIorndyeckux anemeHToB - KMOIL
XapakTepucTuka, 0COOEHHOCTH CXEMOTEXHUKH U puMeHeHust Mukpocxem KMOIT.

8. CormacoBanue HUPPOBBIX MUKPOCXEM MEXKIY COOOIA.

9. Pereneparus mudpoBoro curHana

10.Cuctembl curcneHusi, mnpuMeHsieMble B IU(POBOI TEXHUKE.

11.TIpaBuna nepeBoaa uncen u3 oanoit CC B Apyryio.

12. 3akoHBI anTeOphI JTOTHUKH.

13. TTocTpoenue MUGPOBOH CXEMBI IO TIPOU3BOJIBLHON TAaOJINIIE HCTUHHOCTH.

14. MynbpTUIIEeKCOphl: Ha3HAYEHHUE, YCTPOUCTBO, TIPUHIIUIIBI PAOOTHI.

15. JleMyIbTUILUIEKCOPBL: Ha3HAYEHHUE, YCTPOICTBO, MPUHLHUIIBI PAOOTHI.

16. lludparopsl: Ha3HAYEHUE, YCTPONCTBO, MPUHITUIIBI PAOOTHI.

17. lemudparopsl: Ha3HAUYEHUE, YCTPONUCTBO, MPUHIIUITBI PAOOTHI.

18. I'enepaTopbl NPSIMOYTOJIBHBIX UMITYJILCOB Ha JIOTUYECKHUX AJIEMEHTAaX.

19. Tpurrepsr: obmue cBegeHusi. RS-tpurrep: yctpoilcTBo, 0003HaUYeHUs, TabiHIla
ucTUHHOCTH. [Ipumenenue.

20. Tpurrepsl: obmme cBeneHusi. D-Tpurrep: ycTpoiicTBO, 0003HaueHHUs, TabIUIA
UCTUHHOCTH. [IpmeHenne.

21. Tpurrepsl: o0mue cBeneHus. T-Tpurrep: yCTpoMcTBO, 0003HauYeHUs, TabmuIa
UCTUHHOCTH. [IprumeHenue.

22. Tpurrepsl: obmue ceaenus. JK-tpurrep: ycTpoiicTBo, 00603Ha4YeHUs, TabmuIa
UCTUHHOCTH. [IprmeHenue.

23. Peructpsl. YCTPOMCTBO M MPUHITUI PaOOTHI MOCIEI0BATEILHOTO PETUCTPA.

24. Peructpbl. YCTpONCTBO U MPUHIIUI PaOOTHI NApaIJICIbHOTO PETUCTPA.

25. Peructpsl. YCTpONHCTBO U MPUHIIUIT paOOThl YHUBEPCAIBHOTO PETUCTPA.

26. Cuetyuku. YCTPOMCTBO M TPHHIMUN PaOOThl JBOUYHOTO CYMMHUPYIOIIETO
ACMHXPOHHOTO CUETYHKA.

27. Cuetynku. YCTpPOHUCTBO U TPUHIMN PAOOTHI JBOMYHOTO BBIYUTAIOIIETO
ACMHXPOHHOTO CUETYHKA.

28. HenBonuHbIe CUCTUYHMKHU C OOPATHOM CBSI3BIO.

29. HenonyHble CYETUUKU C MPEBAPUTEIBHON CBSI3bIO.

30. CuHXpOHHBIEC IBOMYHbBIC CUCTUUKU

31. UunukaTopsl 1151 oToOpaxeHus uudpoBoil HGOpMALIUH.

32. Pacyer TpaH3MCTOPHOTO KIIOYa IJs TMOAKITIOUEHHS MaIOTa0apUTHON JTaMITbl
HaKaJMBaHUS K IUPPOBON MHKPOCXEME.

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

34. Buapl CBETOAUOAHBIX HHIUKATOPOB.

35. Cratnyeckas 1 [UHAMAYECKast MHINKALHH.

36.IIpuHIMIBI pabOThI KUAKOKPUCTATUIMYECKUX UHIUKATOPOB.
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Bomnpocs! k 3k3amMeny

(6 cemecTp, ouHas popma 00yUeHus )

DK3aMCHAIIMOHHBIN OWJIET BKJIIOYAET B Ce0sS TCOPETUYCCKUN M TMPAKTHYCCKHH
BOMNpOCHL. [IpakTHueckoe 3aJaHUe BBHINOJHSACTCS Ha OoTiIamouHoit ruiare PinBoard I,
noakirouennoi k I[1K.

Marepuainbl, pa3pelieHHbIC IS HMCIOJb30BaHMS CTYACHTAMH Ha JK3aMCHE IIPH
BBITIOJITHCHHUH MTPAKTHYECKOTO 3aHSATH:

- TEXHHYECKOE OMUCaHUE MPUMEHIEMOT0 MUKPOKOHTPOJLIEPA,;

- TIPOCKTHI (CXEMBI, UCXOJHBIC KOJIbI), pa3paboTaHHBIC CTYJACHTOM B XOJI€ BBIITOJIHCHUS
71a00PaTOPHBIX U KOHTPOJIBHBIX PadoT;

- TEXHUYECKOE OIMcaHue oTianounoil miarel PinBoard 11;

- IPOrPaMMBbI CXEMOTEXHHUIECKOTO MOJICTUPOBAHUSI.

TeopemutteCKue 60Nnpocsl

[IpuHUUITBI TOCTPOECHHSI MUKPOIIPOLECCOPHBIX CHCTEM

[IpuHUMIIBI OpraHU3aMU TaMSTH B MUKPOIIPOLIECCOPHBIX CUCTEMAX
O0001IeHHast CTPYKTYpHAsi CXeMa MUKPOIPOLECCOPHON CUCTEMBI
OCHOBHBIE THUIIBI APXUTEKTYP MUKPOIPOLECCOPHBIX CHCTEM
OyHKINH, peaTu3yeMble YCTPOWCTBOM YIIPABIECHUS MUKPOIIPOLIECCOPHON CHCTEMBI
Cnoco0bI aapecaru JaHHBIX

O000111eHHas CTPYKTypHas cxema §8-pa3psAHOI0 MUKPOKOHTpOJIepa
CrpyKkTypHas cxema MUKpOKOHTpoJiepa cemeiictBa Mega
Opranu3zanus naMsaTH B MUKPOKOHTpoJLIepax cemerictea Mega

0. CueT4yrk KOMaH/1 ¥ BBIIIOJIHEHUE IPOTPaMMBbI

1. Bb130B ognporpaMmsel ¥ BO3BpaT U3 MOANPOTPaMMbI

2. TaxToBsIii reHeparop. KondurypupoBaHue TakTOBOT0 TeHEpaTopa
13. Ynpasnenne cxemoit copoca

14. Cucrema npepbIBaHHUsL.

15. ITopTe! BBOAa-BeIBOJA. KoH(uUryprpoBanue nopToB

16. Taitmepsl. [IpepbiBanus OT TaiiMepoB

17. Taitmepsi. Taiimep TO.

18. Taitmepsi. Taiimep T2.

19. CropoxeBoii Taiimep

20. AHanoTOBBIN KOMMIAPATOP.

21. Ananoro-mudpoBoi mpeoOpazoBaTeb

22. [loBbIlIeHHE TOYHOCTH TTPEOOPa30BaHUS aHAJIOTOBOTO CUTHAIA.

23. Ucnonb3zoBanue moayneit USART/UART

24. OynkimonupoBanne Moyt SPI. Pexxumbl nepenaun qaHHBIX

25. TlocnenoBaTenbHbBIN ABYXIPOBOIHON HHTEPEIIC.

FRBOO~NO AWM R

IIpakmuueckue 3a0anus
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1. Pa3pabotaTh cxemy yIpaBJIC€HHS Harpy3Koil: BKIIIOUEHHE-BBIKIIIOUEHHE 3 pasa B
cexkyHny, nay3a 10 cekyna. Harpyska - cBeTOIMOAHBINA UHIUKATOP.

2. PazpaboraTh cxemy ympaBjieHUsI Harpy3Koil: BKIIIOUEHHE-BBIKIIOUEHHE 2 pa3a B
cekyHny, nay3a | munyra. Harpyska - cB€TOIMOAHBINA UHIUKATOP.

3. PazpaboraTh cxemy ynpaBiieHUs] Harpy3Koil, BKIIOYEHUE U BBIKIIIOUEHUE KOTOPOH
OCYUIIECTBJISICTCS Ha)XXaTUEM OJIHOTO KHOIOYHOTO BBIKJIIOYATENS] (KHOIKH).
Harpyska - cB€TOAMOIHBIN NHIUKATOP.

4. Pa3paboTtarh cXxeMy yHpaBJICHHs Harpy3KoH, BKIIOUEHUE U BBIKIIFOUEHHE KOTOPOU
OCYLIECTBJISIETCS. HA)KaTUEM pa3HbIX KHOIOYHBIX BBIKIIIOYaTeNed (KHOIOK).
Harpyska - cB€TOAMOIHBIN NHIUKATOP.

5. PazpaboraTh cxemy ynpaBiieHUs Harpy3Koil, BKIIOYEHHE U BBIKIIOUEHHUE KOTOPO
OCYHIECTBJISETCA 3-X KpaTHbIM HAKATUEM OJHOTO KHOIOYHOT'O BBIKJIIOYATEIS
(xHOTIKM) B TeueHue 5 cekyH. Harpyska - cBeTOIMOAHBIN HHIUKATOP.

6. Pa3zpaboraTh cxemy ynpaBieHHs Harpy3KOM, BKIIOYEHHUE U BBIKIIOYEHHE KOTOPOM

OCYLIECTBISETCA 3-X KpaTHbIM HA)KATHEM OJHOTO KHOIIOYHOT'O BBIKJIIOYATEI

(xHomkM). Harpy3ka - CBETOUOIHBIN HHAUKATOP.

Pa3zpabotath cxemy unaukanuu Ha LCD cocrosinus 1-cekyHaHoro taiiMmepa.

8. Pazpaborats cxemy unaukanuu Ha LCD coctosnus Taitmepa no ma6iony MM:CC
(MUHYTBI:CEKYH/IbI).

9. Pazpaborats cxemy wmHamkaruu Ha LCD kommuecTBa HaxaTUi KHOTIOYHOTO
BbIKJTFOUaTens. J[pede3r KOHTaKTOB HE MOJIABIIATh.

10. Pazpabotare cxemy wuHmukaruu Ha LCD konmwdecTBa HaxaTHH KHOIIOYHOTO
BbIKJIIOUaTens. lMcnosb30oBaTh NPOrpaMMHBIE METOABl MOJABIEHUs Jpedesra
KOHTAaKTOB.

11. Pazpabotars cxemy ympaBieHusi Harpy3kod c¢ IIK. Harpyska: cBeTomanomHsblii
UHAUKATOP. PeKNMMBI yripaBieHUs — BKIIFOYEHHE, BBIKIIFOUECHHUE.

12. Pa3paboTath cxemy ympaBieHus cBeTtonuonHou nuueiko ¢ IIK. Pexumbl
yNpaBJIeHUs — BKJIFOUEHHUE 33/1aHHOTO KOJIMYECTBAa CBETOAMO0B B HHTepBase 0-8.

13. Pazpabotath cxemy ympaBiieHus cBetonuoaHou mnuHedkon c I[IK. Pexumsr
yNpaBJIeHUs — BKJIIOUEHHUE 33/1aHHOTO KOJIMYECTBAa CBETOAMO0B B HHTEepBasie 0-8.

14. Pa3zpaboTath cxeMmy KOHTPOJSi COCTOSHHSA |-CEeKyHIHOIrO TaiiMepa C BblIadeit
Tekymiei napopmarmu Ha [1K.

15. Pa3paboTaTh cxeMy KOHTPOJISI KOJUYECTBA HAXKATUM KHOIOYHOTO BBIKJIIOUATEIISI C
BbIaue Tekyuiedt nagopmaruu Ha [1K. J[pede3r KOHTaKTOB HE OJABISTh.

16. Pa3zpaboTaTh cxeMy KOHTPOJISI KOJUYECTBA HAXKATUM KHOIIOYHOTO BBIKJIIOUATEIISI C
Bbilauel Tekymed uHpopmanmu Ha [IK. Mcnonb3oBaTh mporpaMMHbIE METObI
NOJIaBJICHUS Ipede3ra KOHTAKTOB.

~

KypcosBoii npoekt
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Tema kypcoBoro npoekra: «PacdeT u NpoeKTUPOBaHUE YCTPOMCTB HA
MUKPOKOHTPOJLIEPE»

[IpumepHBIe yCTPOICTBA, IpeIaraeMbie K pa3paboTke:

Y cTporcTBO Haznauenue

1 HacTtonbHble yachl
[1IKOJIbHBIN 3BOHOK
MHorokaHajlbHbIA TEPMOMETP
OxpaHHasi CHTHAJIU3alUs
[{udpoBoii BOJIbTMETp/aMIIepMeTp
VY CTponCTBO ynpaBieHUs HATpy3KOu
110 TANMEPY

OO WIN

7 [udposoit TepmoperynsiTop

8 W3mepuTenpb BIaKHOCTH BO3/1yXa

9 ABTOMAaTHYECKOE yNpPaBIICHUE
OCBEIIICHUEM TIOMEIICHHUS

10 [{udpoBoit BaTT™METP

IV. MEPEYEHB JINTEPATYPBI, HEOBXOJIMMOI1 JIIsI OCBOEHUS
JUCHMIIAHBI

4.1. OcHoBHas JuTEpPaTypa

1. CaxueB, A.M. lludpoBbie yCTpOCTBAa 1 MHUKPOIIPOIIECCOPHI: yaeOHOoe mocodue / A.M.
Caxnes, U.C. Toipsimikun ; HoBocuOUpCcKuii rocyJapcTBEHHBIN arpapHblii yHUBEPCUTET,
Nuxenepnsiit uHCTUTYT. - HoBocubupck : UL HI'AY «3omotoit komoc», 2015. - 158 c. :
CXEM., TaoJI. ; [ DNeKTpOHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=458701 (nara obpamierus: 01.09.2020)

2. CyxanoBa, H.B. OCHOBBI 2JIECKTPOHUKH U [TUPPOBON CXEMOTEXHUKH: yueOHOE Iocooune
/ H.B. CyxanoBa ; MuHnuctepctBo o00pa3oBaHuss M Hayku PO, Boponexckuit
TOCYJapCTBEHHBI YHUBEPCUTET UHKEHEPHBIX TEXHOJIOTUN. - BopoHex : BopoHeKCKui
rocyJapCTBEHHbI YHUBEPCUTET MHKEHEPHBIX TexHoJsorui, 2017. - 97 c. : Tabin., rpad.,
cxeM., wi. - bubnuorp. B kH. - ISBN 978-5-00032-226-0 ; [Onexrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=482032 (gara oopamnenus: 01.09.2020)

4.2. lonoJiHUTEIbHAS JIATEpPATypa

3. Mypomues, [1.}O. Mukponponeccopsl 1 MukpoOBM : yueGnoe mocobue / [1.1O.
Mypowmues, E.H. Slmmn ; MunuctepctBo o0pa3oBanus u Hayku Poccuiickoii @enepanuu,
denepanbHOE rOCyIapCTBEHHOE OIOKETHOE 00pa30BaTENIbHOE YUPEKACHUE BBICIIETO
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http://biblioclub.ru/index.php?page=book&id=458701
http://biblioclub.ru/index.php?page=book&id=482032

npodeccuoHanbHOTO 0o0Opa3zoBanus «TamMOOBCKMU TOCYNapCTBEHHBIH TEXHUUYECKHMA
yauBepcuteT». - Tam6oB : U3narensctBo ®I'BOY BIIO «TI'TY», 2013. - 97 c. : . -
bubmuorp. B k. - ISBN 978-5-8265-1172-5 ; To xe [DnexkrpoHHslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=277852 (nara ooparenus: 01.09.2020)

V. IEPEYEHb PECYPCOB HH®OPMALIMOHHO-
TEJEKOMMYHUKAIIMOHHOU CETU «MHTEPHET», HEOBXOANUMBbIX
JJI1 OCBOEHUA TN CIHUATIIJINHBI

Ne
CchbliIKa HA HaumeHoBaHHe pa3paGoTKu B

m uHGoOpMaNMOHHBII pecypc 3JIEKTPOHHOH dopMme Aocrymmocrs,
1. http://www.biblioclub.ru DNEeKTPOHHO-ONOIMOTeYHAS Perucrparnus uepes
cucrema (3bC) 0001 YHUBEPCUTETCKUN
VYHuBepcurerckast Oudimorexa KoMIIbroTEp. B
OHJIaNH NalbHENIIIEM
VHIUBUYJIbHBIN

HEOTPAaHUYEHHBIN JOCTYII
13 110001 TOUYKH, B
KOTOPOM UMEETCs TOCTYII
K cetu VIHTEpHET

VI. COBPEMEHHBIE [TIPO®ECCHUHOHAJIBHBIE BA3bl JTAHHBIX
N UTHOOPMAIIMOHHBIE CITIPABOYHBIE CUCTEMBI

1 http://window.edu.ru Epuroe okHO ocTyma K CBOOOHBIN JOCTYIT
00pa3oBaTeIbHbIM pecypcam
T Hayunas snexktpoHHast Oubanoreka .
2 https://elibrary.ru cLIBRARY RU CBOOOHBII JOCTYTT

Vil. JUIEH3UOHHOE U CBOBOJHO PACIIPOCTPAHSEMOE
INPOI'PAMMHOE OBECIIEYHEHHUE

— Microsoft Windows 7 Professional. Axagemuueckue muiensun OLP (Open
License). Cpok aeiCTBHS JTUIICH3UH: OECCPOUHO.;

— Microsoft Office Professional Plus 2007 (makeT OQHMCHBIX IPUIOKCHHIA).
Axanemnueckue nunensun OLP (Open License). Cpok AeiCcTBHsI TUIICH3UU: 0€CCPOUHO;

— CAIIP Microcap v.12 — cBoboaHO pacnpoctpansiemoe 110

— SimullDE - cBoboaHo pacnipoctpansemoe [10

VIll. OBOPYJIOBAHUE U TEXHUYECKHE CPEJCTBA OBYUYEHNA,
HEOBXO/IMMBIE JUISI OCYIIECTBJIEHUSI OBPA3OBATEJIBHOIO
MPOLIECCA MO JUCHUTUJIMHE
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YuebHble  3aHATHS  TPOBOJITCA B AYAUTOPHUSAX,  YKOMIUIEKTOBAHHBIX
CHEeIUaIN3UpPOBaHHON MeOeNblo, B TOM YHUCJE CTAallMOHAPHBIMU WM TMEPEHOCHBIMU
TEXHUYECKUMHU Cpe/ICTBaMHU 00y4ueHHUsI (MPOEKTOpP, FIKPaH, KOMIILIOTEP/HOYTOYK).

JlabGopaTopHble 3aHATHSI TPOBOIATCS B J1a0OPATOPUH, OCHAIIEHHON CIEAYIOIIUM
obopynoBanueM: wuctounuku nuranusg HY3005, HY-3030, ocuumnorpadgsi: RIGOL DS
1102, C1-68, C1-55; reneparop HU 1'3-118, renepatop RG-1642, renepaTop curHaios
dbyukimoHanpHbll  1'6-46, normueckuit  aHanmuzatop AKHUII-9101, BombTMeTp
yauBepcanbubiii B7-38, wacroromep DAGATRON-8030, LCR-metp MCP BR2822;
crenpl IDL-600, YueOnblii m1a00opaTOpHBIM CTEHI MO SJICKTPOHUKE ISl H3yUCHUs
MOJTyITPOBOTHUKOBBIX TpruOopoB LESO3, ananmm3atop cniekTpa, nasumbHble craninuu Lukey
852D, undpakpacuas nmasuibHast cranmust ACHI IR 6000, MOHTa)XHBIN ¥ H3MEPUTETHHBIN
WHCTPYMEHT: MYJbTUMETPbI, NaSJIbHUKH, IUIOCKOTYOIbI, KPYTIJIOTyOIlbl, KYyCauKu,
JMHEUKHU, HO)KOBKH, HATMJIBHUKY, OTBEPTKHU, HOXKH, HOKHUIIBI, HaJI(PUITH.

CamocrosiTenbHas paboTa MPOBOJAUTCS B KAOMHETAaX, OCHAIIEHHBIX KOMIIBIOTEPHOM
TEXHUKON C BO3MOXHOCTBIO MOJKIIIOUEHUS K ceTu « HTepHeT» u odecrieyeHueM A0cTyna
B QJIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA.
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