banakoBckuii MHKEHEPHO-TEXHOJOTUYECKUA HHCTUTYT — (prytnan deaeparTbHOTO
roCcyJIapCTBEHHOTO aBTOHOMHOI'O 00Pa30BaTeIbHOTO YUPEKISHHUS BBICIIIETO 00pa30BaHUs
«HanuoHanpHbIN UCCIEN0BATENBCKUH sAEpHbIA YHUBEPCUTET « MU DI»

@akynapTEeT aTOMHOW SHEPTETUKHU U TEXHOJIOTUI
Kadenpa «ATomMHas sHEpreTUKA

PABOYAS ITPOI'PAMMA
o aucuuiuimHe «IIporpaMmupoBanre MEKPOKOHTPOJIIIEPOBY

HanpasieHue noaroToBKu
«27.03.04. YopaBieHue B TEXHUYECKUX CUCTEMAX»

OcHoBHasi npodeccnoHaTbHAsA 00pa3oBaTeJbHasI MPOrpaMMa
«YTpaBieHre U HHPOpMaTHKa B TEXHUICCKUX CUCTEMAax)»

Kpaiundukanus BoINYCKHUKA
bakanasp

®opma 00ydeHust
Ounas

bamakoBo



]_Ie.]'lb OCBOCHUA JUCHUIIJIMHBI

enp ocBoeHHs y4eOHON IUCIUIUIMHBI: 00ECNEeYUTh MOJArOTOBKY CHEIHAIMCTOB B 001acTh
BCTPAaMBAEMbIX CHUCTEM, CIIOCOOHBIX MPOEKTUPOBATH CUCTEMBI yIIpaBJieHHUs Ha 0a3e MUKPOKOHTpOJLIE-
POB M YCTPOHCTB MUKPOIPOI[ECCOPHON TEXHUKHU M 00ECIEUUTh 3TUM PEIICHUE aKTyalbHOU MpoOIeMbl
- MOBBIIIEHUE THUOKOCTH CHUCTEM YIPaBICHHS U MPOTPaMMHOE YIpaBJIEHUE MapaMeTpaMu TEXHOJIOT -
YEeCKHUX MPOLIECCOB.

3anayu U3y4eHus IUCLUUIUINHBL

- 3HAKOMCTBO C COBPEMEHHBIMU TUIIAMH MUKPOKOHTPOJIJIEPOB U UX apXUTEKTYPOIi;

- (hopMHpOBaHKE HABBIKOB MPOTrPAMMHUPOBAHHS MUKPOKOHTPOJUIEPOB ISl PEIICHUS ITpaKTHYe-
CKHUX 3a/1a4;

- opMHpOBaHNE HABBIKOB pa3pabOTKHU M TECTUPOBAHUS MUKPOKOHTPOJIJIEPHBIX MPOTPAMM I10-
CPEICTBOM MHCTPYMEHTAIBHBIX KOMITBIOTEPHBIX CUCTEM.

JlMcuuIuIMHA U3y4aeTcsl B COOTBETCTBUU C MPO(ECCHOHATBHBIMU CTaHAAPTAMU:

- IIpodeccuonanbhbiii cranmapt «24.121. Crnennanuct Mo MpoeKTUPOBAHUIO aBTOMATH3UPO-
BaHHBIX CHUCTEM YIPABICHHUS TEXHOJOTMYECKUMHU TPOLIECCAMH OOBEKTOB HCIIONB30BAaHUS ATOMHOM
SHEPTUIY;

- [Ipoeccuonanbhsiii cranaapt «20.002. PaboTHHK 1O SKCIUTyaTay 000pyAOBaHUS aBTOMa-
TU3UPOBAHHBIX  CHUCTEM  YIPABIEHUS  TEXHOJOTMYECKUMH  IPOLIECCAMU  THAPORJIEKTPOCTaH-
LUU/TUAPOAKKYMYITHPYIOIICH 3JEKTPOCTAHIIHI.

Mecto qucuuiinabl B ctpykrype OOII BO

N3zyuenue nucuumiunsl «IIporpaMMupoBaHie MUKPOKOHTPOJIEPOBY 0a3upyeTcs Ha 3HaHMSX,
MIOJIYUEHHBIX IPU M3YyYEHUH KYpCOB <SI3bIKM MPOrpaMMUPOBAHUS», «JIEKTPOHHKAY», «MHUKpPO-
KOHTPOJUIEPBl U MUKPOIPOILIECCOPBI B CHUCTEMaxX YIpaBiIeHUs». [laHHAs AUCLUIUIMHA MOXKET CIIYKUTb
OCHOBOH /151 M3y4eHHus KypcoB «L{n(ppoBbie cHCTEeMBl aBTOMaTHYECKOTO yIpaBiieHUs», «PoboToTex-
HUYECKHE CUCTEMBI M KOMIUIEKCHI.

[Tocne u3yuyeHus: JTaHHOW AMCLMIIJIMHBI CTYAEHT CMOXKET YaCTUYHO MPOJEMOHCTPUPOBATH Clle-
AYIOLIME TPYOBbIE (PYHKIUU:

[Tpodeccnonanbhblii cTangapt «24.121. Cnenuanuct 1Mo NpOeKTHPOBAHUIO aBTOMATU3UPOBAH-
HBIX CHCTEM YIPABJICHUS TEXHOJOTHYECKUMH IMpolieccaMi 00BEKTOB MCIOJIb30BAHUS aTOMHOW 3HEp-
rum» - A/02.6. Pazpabotka P/ ACY TII gt OUAD.

ITpodeccuonanbubiit ctangapt «20.002. PaGoTHHK MO 3KCILTyaTallud 00OpyJOBAaHUS aBTOMa-
TU3UPOBAHHBIX  CHUCTEM  YIPABIEHUS  TEXHOJOTMYECKUMH  IPOLIECCaMU  TUAPOAJIEKTPOCTaH-
MH/TUAPOAKKYMYIHUpYoIiei anekrpoctanuum» - A/01.6. TexHu4YecKoe COMPOBOXKACHHUE ONEPaTHB-
HOM skcmmyaranuu obopynoBanust ACYTII I'DC/T'ADC.

Komnerenuun o0y4arwmerocs, popMupyembie B pe3yjbTaTe OCBOCHUS JTHUC-

IUIIJINHBbBI
B nmponecce 0CBOCHHUA JaHHON IUCIUILIAHBI Y CTYACHTA q)OpMI/IpyIOTCH CJICAYIOUC KOMIIC-
TCHIIUH:

YHUBEpCAJIbHbIE
Kox xomre- Haunmenosanue xomie-
NHaukaTophl TOCTHKEHUS KOMITETEHIIUH
TEHLIUU TEHLIUU
YKII-2 Cnocoben wuckath HYX- | 3-YKII-2 3Hats: MmeToauku cOopa u 06paboTku nHMOP-

HbI€ HMCTOYHMKHM HMH(OP- | MALMU C UCIOIB30BAHUEM LIU(POBBIX CPEACTB, a TAKKe

Mallid U JlaHHble, BOC- | aKTyaJIbHbI€ POCCUNCKHE U 3apyOeKHbIE MICTOUHUKH MH-
PUHUMATh, aHAIN3UPO- | popmanuu B chepe mpodeccuoHaTbHON AeATEIbHOCTH,

BaTh, 3alIOMMHATH M II€- | IPUHIIUIIBI, METOIbI U CPEJICTBA PELLIEHUS CTaHIaPTHBIX
penaBaTh HHPOPMAIUIO C | 33734 NPo(hecCHOHAIBHON AeSITeTbHOCTH C UCIIOIb30Ba-
UCIOJIb30BaHUEM UG- | HUEM HUPPOBBIX CPEICTB U C YUETOM OCHOBHBIX TpeOO-
POBBIX CPEJCTB, a TAaKXKe | BaHHH HH(POPMAIIMOHHOM




C MOMOILBIO AJITOPUTMOB
npu paboTe C TOIy4eH-
HBIMU U3 pa3IM4HBIX HC-
TOYHHUKOB
LEJIBIO

WCIIOJIb30BAHUS
YCHHOU
IUISL pELIeHNUs 3a71a4

JAaHHBIMU
3¢ dexTUBHOrO
oJty-
uHpopmaruu

0€e301acHOCTH

V-VKII-2 YMeTb: IpUMEHATh METOIUKH TTOMCKA, cOOpa 1
00paboTku nH(MOpPMAIUH; C UCTIOJIb30BAHUEM ITU(PPOBBIX

C | CPEACTB, OCYILIECTBIISITH KPUTUUECKUN aHATIU3 U CUHTE3

OITaCHOCTHU

0€e301acHOCTH

uH(pOpMAINK, TOTYIEHHOH U3 Pa3HBIX HCTOYHUKOB, U
pemath CTaHIapTHBIC 334a4l TPOPECCUOHATBHOM J1es-
TEJILHOCTH C UCTOJIb30BaHUEM IIU(PPOBBIX CPEJCTB U C
Y4€TOM OCHOBHBIX TpeOOBaHMI HHPOPMALIMOHHOM 6e3-

B-YKII-2 Bnanets: MmeTogamu moucka, coopa u oopadot-
K{, KPUTUYECKOTO aHAJIN3a U CHHTE3a HH()OPMAIUH C HC-
M0JIb30BaHKUEM IIHU(PPOBBIX CPEJCTB IS PEIICHHUS TOCTaB-
JICHHBIX 33124, HAaBBIKAMHU TIOJIrOTOBKHA 0030pOB, aHHOTA-
Ui, cocTaBieHus pedepaToB, HAYIHBIX JO0KIA0B, MyO-
JTUKaui u Oubnuorpaduu Mo HayIHO-
HCCIICIOBATEILCKOM paboTe ¢ CIOIb30BaHUEM H(PO-
BBIX CPEJICTB U C y4ETOM TpeOOBaHM HHPOPMALIMOHHOM

npodeccuoHanbHbIe

3amaun npodec-
CUOHAJIBHOH nes-
tenpHOCTH (3I11)

OO0BexT niu 00-
JIaCTh 3HAHUS

Kon n HaumeHoBa-
HHE KOMITETEHIIUN

WNHpaukaTophl TOCTUXKEHUST KOMITE-
TEHIUN

VYuactue B pacue-
Tax U MPOEKTUPO-
BaHUU OOBEKTOB
npodeCcCuoHAITb-
HOW  JEATEIbHO-
CTH B COOTBET-
CTBUHU C TEXHUYE-
CKUM 33JJaHUEM

Cucremsl u cpei-
CTBa aBTOMATH3a-
[IUH, YIIPaBICHUS,
KOHTPOJIA,  TeX-
HAYECKOI0  Jua-
THOCTUPOBAHUS U
MH(OPMaLIMOHHO-
ro o0ecrneyeHus

[IK-3  Cnocoben
OCYIIECTBIISATh

coop u aHanu3
JTAHHBIX ISl pacue-
Ta, IIPOU3BOJUTH
pacueTsl U TPOEK-
THPOBaHUE oT-
JENbHBIX OJIOKOB H
YCTPOMCTB CHCTEM
aBTOMaTH3ali |

3-11K-3 3HaTh: npyUHLIUIIBI paOOTHI
TUIIOBBIX MPOrPaMMHO-aNapaTHbIX
KOMILJIEKCOB M YCTPOWCTB

V-IIK-3 YMmeTb: ocymiecTBiIsTh cOop
Y aHaJIU3 UCXOJHBIX JIaHHBIX JJIs
pacuera ¥ IPOEKTUPOBAHUS CUCTEM
U CPEJCTB aBTOMAaTHU3AallUU U yIIpaB-
JEHUS

B-ITK-3 Bnaners: cOBpeMEeHHBIMU
KOMIIBIOTEPHBIMU CPEJICTBAMH aBTO-

yIpaBiIeHUS. MaTHU3alluu ¥ YIpaBJIeHUs AJIs Ipo-
BEJICHUS IPOEKTHO-
KOHCTPYKTOPCKHUX M3bICKaHUM
IIporpammuoe Cucremsl u cpen- | [IK-8  Cnocoben | 3-I1K-8 3HaTh: OCHOBHBIE S3BIKH
o0ecnieueHue CTBa aBTOMaTHU3a- | IPOBOAUTH WH- | TIPOrPaMMHUPOBAHMS, IPOTPAMMHBIE
00BEKTOB  MpO- | LU, CTAJLISILIUIO U | CpelCTBAa aBTOMATHU3AllUU U CUCTEM
(deccroHaNbHONW | yIpaBlIeHHUS, HaCTPOUKY CU- | ymnpaBieHus 6a3aMH JaHHBIX
JESTEIBHOCTH KOHTPOJISl,  TE€X- | CTEMHOIO, npu- | Y-IIK-8 Ymers: npoBoauth
HUYECKOr0 JHa- | KJIaJHOTO U HH- | HACTPOMKY CHCTEMHOIO, IPUKIIATHO-
THOCTHUPOBAHUS M | CTPYMEHTAJIBHOTO | T'O U HHCTPYMEHTAJIbHOTO IPO-
MH(OPMALIMOHHO- | IPOIPAMMHOTO IrpaMMHOT0 oOecreueHus
ro o0ecredyeHus obecrieuenus  cu- | B-IIK-8 Bnaners: metonamu u anro-
CTEM aBTOMAaTHU3a- | PUTMAMU UHCTPYMEHTAIBLHOTO U
WU U IPOrPaMMHOT0 00ECIIeUeHUS CUCTEM

yYIpaBJICHUS

ABTOMATU3alluu U YIIPABJIICHHUA




3ana'm BOCIIUTAHUSA, PCATU3YEMBIC B pPaMKaX 0CBOCHUA TUCHUIIIMHBI

B npornecce 0cBOCHUS JAHHOW TUCLHUILIMHBL PEATU3YIOTCS CIEAYIOIIME 3aJa4l BOCIIUTAHUSA:

Co3nanue ycJio-

HMcnoabn30BaHuEe BOCIIUTA-

BoBjieuenue B pa3Ho-

Hanpasnenue/ .
BHIi, o0ecrieun- TeJbHOI0 MOTEHHAJIA y4el- | IJIAHOBYI0 BHEY4YEOHY 10
neJin
BaIOLIKX HBIX THCIHUILIUH e TeJIbHOCTh
IIpodeccuonann- | - popmupoBanue 1.Mcnonp3oBanue Bocnura- 1. Opranuzamus

HO€ BOCIIMTAHHUE

HABBIKOB KOMMY-
HUKAIMH, KOMaH/I-
HOM pabOTHI U JTHU-
nepctsa (B20)

TEJBHOI'0 NOTEHLMANA JUCLIH-
IUTMH IPO(EeCCHOHATBHOIO MO-
IyJIsl JUI Pa3BUTHS HaBBIKOB
KOMMYHHUKaIMU, KOMaHIHOU
paloThI U IUJIEPCTBA, TBOPYE-
CKOT'0 MH)KEHEPHOT'O MBIIILIE-
HUS, CTPEMJICHHUS CIIeZI0BaTh B
npoeCCUOHATLHOMN JIesATeNb-
HOCTU HOpPMaM IOBEJICHHUS,
o0ecrneunBaroIIUM HPaBCTBEH-
HBII XapakTep TpYyAOoBOil nes-
TEJILHOCTH M HECITY)KEOHOTO
MIOBEJICHHsI, OTBETCTBEHHOCTH
3a MPUHSATHIE PELICHUS Yepe3
MOJIrOTOBKY I'PYIIOBBIX Kyp-
COBBIX Pa0OT M MPAKTHYECKUX
3aJlaHui, pelIeHue KeHcoB,
MIPOXO’KJCHHUE MTPAKTUK U MO
roroBky BKP.
2.Mcnonb3oBaHue BOCIUTA-
TEJILHOT'O MOTEHIMAaJIa TUCIIH-
IUTMH PO(ECCHOHAIBHOTO MO-
TSt JUISL:

- (hopmupoBaHUs TPOU3BOJI-
CTBEHHOTO KOJUIEKTHBHU3Ma B
X0/JI€ COBMECTHOT'O PEIICHHUS
KaK MOJIEbHBIX, TaK U MpaK-
TUYECKHUX 3aJ1a, a TaKXkKe Iy-
TEM MOJKPEIUIEHNUE PALNO-
HaJIbHO-TEXHOJIOTMYECKUX
HAaBBIKOB B3aUMOJICHCTBHUS B
MPOEKTHOM JAEATETbHOCTH
SMOLMOHAIBHBIM 3P HEKTOM
YCIEIIHOTO B3aUMOJEHCTBUS,
OLIYIIEHUEM pocTa o0meit
3¢ (HeKTUBHOCTH MPU pacIiipe-
JIEJIEHNN IPOEKTHBIX 3a]a4 B
COOTBETCTBUH C CUIIbHBIMU
KOMIIETEHTHOCTHBIMU U AMO-
LMOHAJILHBIMHU CBOMCTBaMU
YIEHOB MPOEKTHOM IrPYIIIBI.

HAy4YHOTO TMOJX0Ja U
yyBcTBa «Bce B omHOI
KOMaHJie» 4epe3 y4a-
CTUE CTYJIEHTOB B IIPO-
BEJICHUU KpYIJbIX CTO-
JIOB M CEMHHAPOB.

2. dopmupoBaHue
BEPTUKAJIbHBIX CBSI3E€U U
dbopManbHBIX  TPaBHI
JKU3HHU TPU TIPOBEICHUH
CTYJIEHYECKHX KOHKYp-
COB

Crtpykrypa u coaepkaHue y4eOHOM IUCIUTITHHbI
JucnunimHa npenogaercs cryieHTaM B 6-oM cemectpe. OO0Imiasi Tpy10€MKOCTh AUCHUTLIMHBI
COCTaBJISET 4 3a4ETHBIX €AUHUIIBI, 144 ak. yaca.



https://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D0%BE%D1%80%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D0%BE%D1%80%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE
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HaumenoBanme pa3jaena
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JlabopaTopHbIe
IIpakTuyeckue
CPC/KPC
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Maxkcu
MAaJIb-
HbIH
o0asn
3a
pa3znea**
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OO01mme NPUHIMIIBI YCTPOIMCTBA M

HKIIMOHUPOBAHUA MUKPOKOHTPOJJIEPOB

COBpEMEHHBI MUP MHUKPO-
KOHTpPOJUIEPOB. 8-, 16- u 32-
pa3psiiHbIE MHUKPOKOHTPOJI-
JEpbI

N 3 Jlexkuuu

22 - 4 16

OpnHOKpHUCTaIBHBIE MHMKpPO-
koHtpomreper ¢ CISC-
APXUTEKTYPOM.

30 2 - 8 20

OIHOKpUCTANBHBIE MHKPO-
koHTpoiiepel ¢ RISC-
APXUTEKTYpOI.

26 2 - 4 20

20

IIporpammupoBanue M

ukpoxkontpouiepoB ATMEL AVR

CpencrBa pa3paboTKH.
[TporpamMmmMHOe oOecrnieueHue
MHKPOKOHTPOJIIICPOB.

32 4 - 8 20

TumnoBoe nporpaMMupoBa-
HUE MUKPOKOHTPOJLJIEPOB.
Hcnonp3oBanue TaniMepa B
nporpamMax. OOMeH aH-
HeIMU. Yrpasienue FLAS-
MaMSAThIO. VYnpasnenue
AQHAJIOTOBBIM BXOJIOM.

34 | 6 - 8 20

30

Buja npoMeKyToOYHOM aTTecTalHu

144 | 16 - [32/10 | 96

30

50

* - COKpalnieHHOe HauMEHOBaHUE (DOPMBI KOHTPOJIS
** - cyMMa MaKCUMAaJbHBIX OaioB qoikHa ObITH paBHa 100 3a cemecTp, BKIItOUas 3a4eT U (MJIH) K-

3aMCH

COKpaH_IeHHOC HaNMMCHOBAHHC q)OpM TCKYIICTO KOHTPOJIA U aTTCCTAllUN PA3JICJIOB!:

O0o03HayeHHE IToiHOEe HAaIMeHOBaHME
T TectupoBanue

K Komnoksnym

30 3a4eT ¢ OLeHKOH

CoaepxaHue JIEKIIMOHHOI0 Kypca

YuebHo-
TeMbl JJeKIHH. Bcero
Bonpocel, oTrpadaTpiBaeMble Ha JIEKIHH 4acosB METORIIeCkoe
’ obecrieuenme
Jlekuusi 1. CoBpeMeHHBIIi MHP MHKPOKOHTpPOJLIepoB. 8-, 16- u 32- 2 1-9

pa3psiiHble MUKPOKOHTPOJLIEPHI.
1. Bunbl 1 apXuUTEKTYpbl MUKPOKOHTPOJIIEPOB.

2. Knaccudukaiys MUKPOKOHTPOJUIEPOB U 00JIaCTH UX IPUMEHEHHSI.
3. ITaMsTh, BHABI ITAMSITH.
4. Cunxponuzanus. TakToBbII reHepaTop.




5. Cucrema npepsiBanuid. Taitmepsl - cuerunku. [loacucrema BBOIA-
BBIBOJIA.
6. Bcrpoennsie nepudepuiiabie yCTpOHCTBA.

Jlekuua 2. OpHoKpuCTaIbHble MHKPOKOHTpo/uiepbl ¢ CISC-
APXUTEKTYPOil.

1. ApxutekTypa u GyHKIHNOHAJIBHBIE BO3MOKHOCTH. CHCcTEMa KOMaH]I.

2. Pacmiupenue BO3MOXKHOCTEH OJHOKPHCTAIBHBIX MUKPOKOHTPOJIJICPOB.
3. OCHOBHBIE PEKUMBI PaOOTHI MUKPOKOHTPOJLIEPA.

4. TexHUYECKHE XaPAKTEPUCTHKH MHUKPOKOHTPOJUIEPOB (pabodee Hamps-
JKEHUE, TOTPEOIIIEMbI TOK, TEMIIEPATYPHBIN TUana3oH, MPOU3BOIUTEIb-
HOCTh B MIPS, 00béM namsTu, Habop nepudepuiiHbIX PyHKIUH U T. 11.).
5. Bb100p MUKPOKOHTPOJIJIEpA B COOTBETCTBUH C TPEOOBAHUSIMHU.

1-9

Jlekmusi 3. OaHokpHCTajJbHble MHKPOKOHTpPoJuLiepbl ¢ RISC-
apXHTEKTYpOH.

1. PIC-konTpOmiepsl. ApxutekTypa Mukpokontpoiepa PIC.

2. YCTpoicTBO MpoIreccopa MUKPOKOHTPOILIEPA.

3. Ctpykrypa (kapTa) namsiTu. AJipecaius.

4. lepucdepuiinsie pynkunn. Habop uHCTpYKIIHIA.

5. Opnnokpucraneubie AVR-  MHKpPOKOHTPOJUIEPHL. XapaKTepUCTHUKA
AVR- MUKPOKOHTPOJLIEPOB.

Jleknusi 4-5. CpeacrBa paspadorku. IIporpammHuoe oOecnedenue
MHKPOKOHTPOJLIIEPOB.

1. KoMnunaropsl, S36IKH U APYTUe CPECTBA pa3pabOTKH.

2. Hcnonwp3oBaHue s3bpIka acceMOjep Uil MPOrpaMMHUPOBAHHUST MHUKPO-
KOHTPOJLIEPOB.

3. Ucnonw3oBanue s3bika C 17151 TPOrpaMMHUPOBAHKS KOHTPOJUIEPOB.

4. TexHonoru4eckas 1ernoyka nporpaMMHUPOBAHHS] MUKPOKOHTPOJLIEPOB.
5. IIporpammaropsl ¥ IpOrpaMmsl YIPAaBICHUS IPOrPAMMAaTOPaMHU.

6. [IporpamMMHBIe CpelICTBA, UCTIONB3YEMBIE JIJISl TPOTPaMMHUPOBAHUSI.

7. CpencrBa OTJIaJIKH.

8. Jpyrue s3bIKM, HUCIOJb3YyEMbIE MJII NPOTrpaMMHUPOBAHUS MHUKpPO-
KOHTPOJIJIEPOB.

Jlekuus 6-8. TunoBoe nporpaMMupoOBaHre MUKPOKOHTPOJLJIEPOB.

1. IIporpaMMHO€E IEPEKITIOYEHNE CBETOANOIOB.

2. HMcnonp3oBanue TaiiMepa B nporpammax. IIpepsiBanus no Taiimepy.
CexyHnomep.

3. IIporpamMmmupoBaHue 3ByKa.

4. OOMEeH JTaHHBIMU.

5. XK-3kpan, BeiBoz Ha JKK-3kpaH.

6. YpaBieHue naMsTbio.

7. Y1paBieHue aHaJIOrOBbIM BXOJIOM.

1-9

IlepeyeHb NPAKTHYECKUX 3AHATHH

Tema npakTuuyeckoro 3anaTus. Bonpocsl, orpadarbiBaemMble Ha
NPAaKTHYEeCKOM 3aHATHH

Bcero
JacoB

YuyedoHo-
MeTOANYEeCKOoe
obecneuenune

TexHo0rus NPOrpaMMHUPOBAHNA MUKPOKOHTPOJLIEPA.

1. Usyuenme cpeapl pa3pabOTKH MPOTPAMMHBIX PEHICHUH Ui MHUKPO-
KOHTPOJLJIEPOB.

2.  Co3nanue nporpaMMbl U €€ KOMIWIALUS, TapaMeTpbl KOMITUIISATO-

pa.
3.  TectupoBaHHe MPOrpaMMHOIO PELICHHUS HAa CUMYJISATOpE, OTJajJKa

1-9




IpPOTrpamMMbl

4.  3anuch nporpamMMmsl B MUKPOKOHTPOJLIED.

5.  Paszpaborka mporpamm ajisi MUKPOKOHTpOJUIEpA JAJSl yIpaBJICHUS
BKJIIOYEHUEM CBETOJIUOJIOB.

N3y4venune padboThl BOCbMUPA3PATAHBIX TAlIMEPOB.

1.AnprepHaTUBHBIC QYHKINU TIOPTOB BBOJA/BBIBO/IA.

2. IlpepbiBaHust OT TaliMEpOB, 3alpelleHrue U pa3pelieHrue padoThl Mpe-
pBIBaHUM OT TaMEPOB.

3. Pexxumbl paboThl TaiiMepOB, perucTpbl MUKPOKOHTpoOJUIepa it pado-
THI C TAMEPAMMU.

4. Vcnonb3oBaHuEe TaiMEPOB B PEKUME MIHUPOTHO-UMITYJILCHOU MOTYJISI-
107078

1-9

YnpaieHue ceMHCerMEeHTHbBIM MHIAMKATOPOM OT MHUKPOKOHTPOJLIe-
pa.

1. Wnaukanus mudpoBoi nHGopmMauu

2. Opranuzanys JMHAMUYECKOW WHAMKALWMU Ha 0a3e CEMUCETMEHTHOTO
UH/IMKaTOpa, TMHAMUYECKas MHAWKALUS C IPOrpaMMHOM 3a/1epKKoi 1
IIPEPBIBAHUSIMU OT TaMEPOB.

1-9

BHemnue npepbiBaHusi MUKPOKOHTpoJIepa AVR

1.IIpeprpiBanus MukpokoHTposiepa AVR, Tabnuia BEKTOpOB NpepbiBa-
HUM.

2. BHenHue npepbiBaHus MUKPOKOHTPOJUIEpA, (pyiaru npepbiBaHUi.

1-9

IIporpaMmmupoBaHHe MIECTHAAUATHPA3PSAAHOIO TaliMepa MHMKPO-
KOHTpoJLIepa.

1.CtpykTypHas cxema TaiiMepa, BXO/bI/BBIXO/bI TaiiMepa, IpeaaeuTeNb
Taiimepa.

2.CYeTHBI pPErucTp, PEerucTp CpaBHEHHUS, PETUCTPbI YIPABICHUS, pe-
THCTp 3aXBaTa, PETUCTPHI pa3pemeHus U 00padOTKU MPEPhIBAaHUN.

3. Pabora Taiimepa B pexxuMe MUPOTHO-MOAYIHHONW MOTYIISIINH.

1-9

AIIII MuKpOKOHTpPOJLIIEPA

1.  AmnanoroBo-uudpoBoii npeoOpa3oBateins, crpykrypa ALIL

2. Peructper ALII: peructp BbIOOpa KaHalla, PETUCTP YIPABICHUS U
cTaryca, perucTp JaHHBIX.

3. [TocnenoBarenpHOCTH paboTel AL

1-9

Ilepeyenb 1a00PATOPHBIX PAOOT - He NPEAYCMOTPEHBI Y4eOHBIM IJIAHOM

3aaHus I CaMOCTOSATEIbHOI Pad0ThI CTYACHTOB

Beero YuebHo-
Bonpocs! 1151 caMOCTOATEIbHOI0 H3YYeHUs! (3aJaHNs) MeToauYecKoe
HACOB | oGecneuennue
OCHOBHBIE THITBI APXUTEKTYP COBPEMEHHBIX MHUKPOKOHTPOJIEPOB 8 1-9
CpencTBa mporpaMMHpPOBAaHUs MUKPOKOHTPOJIEPOB 8 1-9
Oco0EeHHOCTH OTJIAJIKH TIPOTPAMM JIJIsI MUKPOKOHTPOJIIIEPOB 10 1-9
Cucrema xomana MukpokoHTpoimiepa MC68HC11. Kpocc-accembmuep 10 1-9
1 MOHHUTOpP MUKpokoHTposuiepa MC68HC1 1
OyHKITMOHNPOBAHKE TTOPTOB BBOIa-BBIBO/IA, TIPABUIIA CHHXPOHH3AINN 12 1-9
oOMeHa JaHHBIMHU, METOJIbl KOAMPOBAHUS MEepPeIaBAEMbIX JaHHbIX
TaiimepHble QyHKIIMN MUKPOKOHTPOJUIEPOB, IPOrPaMMUPOBAHUE Bpe- 12 1-9

MCHHBIX HOCHGI{OB&TCHBHOCTGI\/’I, OrpaHH4YCHUA MHKpOKOHTpOHHepHOﬁ
TEXHUKHU




Metoapl U3MEPEHHS] BPEMEHHBIX HHTEPBAJIOB, MIOTPEITHOCTH U3MEpe- 12 1-9
HUMU, IOTPELTHOCTH BBIYUCIICHUI

Mopynsuus, Kak CpeACTBO KOAUPOBAHHS WH(GOPMAIIUU; WMITYJIHCHBIC 12 1-9
CUCTEMBI KOJUPOBAHUS; MpeoOpa30oBaHe aHAIOTOBOTO CUTHAA B LU]-
POBYIO GOPMY: OrpaHHYCHUS U IOTPEIIHOCTH

ComnpsikeHue anmapaTtHbIX U MPOrPaMMHBIX CPEACTB WH(POPMAIIMOHHBIX 12 1-9
YIIPABIISIOIINX CHCTEM

CamocTosTenpHas paboTa CTyIEHTOB MPEIoIaraeT MOUCcK HH(OPMAIIUY IO TEMaM; MOATOTOB-
Ky K MHTEPaKTUBHBIM 3aHATHUSM; [Ipe/icTaBlIeHre Matepuaia B Buje pepeparo. Kontpons CPC npen-
0JIAraeTCsl B BUJIC OLEHKU aKTUBHOCTH CTYJICHTOB Ha MHTEPAKTUBHBIX 3aHATHUSIX U OLICHKU MOATOTOB-
JIEHHBIX pedeparTos.

PacuerHo-rpaduyeckast padora - ne npexrycMoTpeHa y4eGHBIM ILIAHOM

KypcoBasi padora - e npexycMoTrpeHa y4eGHbIM IIIAHOM

OoOpa3oBaTe/ibHbIC TEXHOJIOTHH

[Ipn peannzamuu y4eOHOrO Marepuaga Kypca HCIOIb3YIOTCS Pa3iIM4YHbIE 00pa3oBaTENIbHBIC
TEXHOJIOTUH, CIIOCOOCTBYIOIME CO3/IaHUI0 aTMOC(epbl CBOOOAHON M TBOPUECKOM IUCKYCCHU Kak
MCXKAY nperoaaBarejicM U CTYACHTaMH, TaK U B CTYIICH‘ICCKOﬁ rpyne. ]_IGJII)IO IIpHU 3TOM SABJIACTCA
BbIpabOTKa y CTYJIEHTOB HAaBBIKOB M KOMIIETCHIIUH, O3BOJISIOIMX CAMOCTOSTEIBHO BECTH MCCIIe10Ba-
TEJILCKYIO M HAyYHO-TI€IarOTHYECKYI0 padoTy.

[TpakTryeckas MOArOTOBKA MPH peaau3aluy y4eOHON JTUCIMIIIIMHBI OPraHu3yeTcs IyTeM Mpo-
BCACHUA MPAKTHUYCCKUX 3aHﬁTHﬁ, npeaycMaTrpuBarOmmx y4acTue 06yqa1011mxca B BBIIIOJTHEHUHU OT-
JeTIbHBIX 3JIEMEHTOB PaboT, CBA3aHHBIX C Oyayliel npodeccuOHATBbHON AEATEIbHOCTBIO.

HpaKTI/IHGCKaﬁ IIOArOTOBKAa TaKXXC BKIOYACT B ce0st 3aHsATHUSA JICKHMOHHOT'O THIIa, KOTOPBLIC
peAycMaTpUBalOT nepenady yueOHol nHpopMayuy 00yqaromuMcs, HE0OX0IMMOM Ui OC/IeAYy oL e-
'O BBIMOJHEHUS paboT, CBSI3aHHBIX ¢ OynyIiel npodeccnoHanbHOM e TeNbHOCTHIO.

AyIUTOpHBIE 3aHATHUS POBOAATCS B BUJIE JIEKIIMNA U MPAKTUUECKUX 3aHATHH C UCIIOJIb30BaHUEM
1K, KOMIIBIOTEPHOr0 MPOEKTOpa U y4eOHBIX JIAOOPAaTOPHBIX cTeHN0B. CaMocTosTenbHas padoTa CTy-
JEHTOB IIPOBOAUTCS MOJ PYKOBOACTBOM IpeENoaaBaTenac, C OKa3aHHEM KOHCYIbTAIMH U MOMOILY IIpH
MOATOTOBKE K MPAKTHYCCKUM 3aHATHAM.

DoH/ OLICHOYHBIX CPEICTB

@DOoHJ OLIEHOUHBIX CPEACTB MO AUCLUIIIMHE 00ECIEeYUBAET MPOBEPKY OCBOEHUS IIaHUPYEMbIX
pe3ynbTaToB 00yueHus: (KOMIETEHIIMH U UX WHAUKATOPOB) IMOCPEICTBOM MEPOINPUATUI TEKYILEro, py-
0€XKHOr0 U MPOMEKYTOYHOTO KOHTPOJIS IO TUCLIUILINHE.

CBs3b Mexy GOpMHUPYEMBIMU KOMIIETEHIUSAMU U (pOpMaMM KOHTPOJISL UX OCBOCHHMSI MIPECTAB-
JIeHa B cleAyrolei Tabnuie:
Ne HanmenoBanue KOHTpOIUpy-
i €MBIX
pa3zenoB (TeMbl)

Kox u HaumenoBanme HHIUKATO- HaunmenoBanue
pa JOCTUKEHUS] KOMIIETEHIIUIA OIIEHOYHOTO CPEACTBA

BX0/1HOM KOHTPOJIb

Bomnpockl BXOgHOTO KOH-
TpoJist (IMCbMEHHO)
ATTecTarys pa3aenoB, TEKYIIHA KOHTPOJIb YCIIEBAEMOCTH

2 | Obmmwe mnpuHnunel ycrpoi- | 3-11K-3, 8, YKII-2
ctBa u (QyHkuumonuposanus | Y-I1K-3,8, YKII-2
MUKPOKOHTPOJUIEPOB B-T1K-3,8 YKII-2
3 | IlporpammupoBanue mukpo- | 3-1IK-3, 8, YKII-2 KonnokBuym (m1ucbMeH-

1 | BxoaHoit KOHTPOIH

TectupoBanue (MUCh-
MEHHO)




koHTposmepoB ATMEL AVR | V-TIK-3,8, YKII-2 HO)
B-T1K-3,8 VKII-2

HpOMe)KYTO‘IHaH aTTcCTaluusa

3a4yer ¢ OLEHKOH 3-I1K-3, YV-IIK-3, B-TIK-3, Bormpocsi k 3auety ¢
3-11K-8, Y-I1K-8, B-I1K-8, OIICHKOH (YCTHO)

3-VKII-2, Y-VKII-2, B-YKII-2

BXOI[HOﬁ KOHTPOJIb MMPECAHA3HAYCH IJIS BBISABJICHUS HpO6€HOB B 3HAaHUAX CTYACHTOB U I'OTOB-

HOCTH MX K IIOJY4E€HHUIO HOBBIX 3HaHUM. OLEHOUHBIE CPEJCTBA I BXOJHOI'O KOHTPOJISI IPEICTABISAIOT
co00# BOIIPOCHI, KOTOPBIE 33JaI0TCS CTYACHTAaM B MUCbMEHHOH (Qopme.

CoNoOA~WNE

[EEN
o

Ilepeuens 6onpocoe 6x00H020 KOHMPONA
[TpyHIMIIBI TOCTPOEHUSI MUKPOIIPOLIECCOPHBIX CUCTEM.
[[IuHHas CTpyKTypa CBsA3€M B MUKPOIIPOLIECCOPHON CUCTEME.
O060011eHHas CTPYKTYpa MUKPOIIPOLIECCOPHON CUCTEMBI YIIPABICHMUSL.
[Tporuecc BbIMOJIHEHNS KOMaHbl B MUKPOIIPOLIECCOPHOI crcTeME.
Tuns! agpecaniii B MUKpPOIIPOLIECCOPE.
ITousrtue u Haznauenue O3V, I13V.
YcrpoiicTBa BBOAA/BbIBOIA MH(OPMALUH.
Ha3nauenue AJIY u ycTpolicTBa ynpaBiieHuUS.
[Tonstue u Haznauenue LIAIT u AIIIL.

. KOHTpOJIB " JUardoCTuKa MUKPOIIPOLUECCCOPHBIX CUCTECM.

TCKYH_II/Iﬁ KOHTPOJIb — 3TO HCIIPECPBIBHO OCYH_[eCTBJ'ISIeMHﬁ MOHUTOPHHI' YPOBHA YCBOCHHS 3HA-

HUH ¥ HOPMUPOBAHMS YMEHHI M HABBIKOB B TEUEHUE ceMecTpa. TeKyluii KOHTPOJIb 3HAHUHA, YMEHUI
U HaBBIKOB CTYJEHTOB OCYILIECTBISETCA B XOZ€ YYEOHBIX (ayIUTOPHBIX) 3aHATHHA, MPOBOJUMBIX IO
pacnucanno. @opmamMu TEKYLIETO KOHTPOJISA BBICTYNAKOT OIPOCHI HA MPAKTUYECKUX 3aHATHSX.

CoNoOAWNE

e e
WN PO

14.
15.
16.
17.
18.
19.
20.

Ilepeuens 6onpocoe Konnokeuyma
Knaccugukaius MUKpOKOHTPOJIJIEPOB.
Muxkpoxontposuiep MC68HCI11E9. brnok cxema.
ITporpammuas monens MC68HCI11E9.
ApxuTekTypa MUKpokoHTposuiepa PIC.
Xapakrepuctuka AVR- MUKPOKOHTpOILIEPOB.
OpnHoHampaBieHHbIE TOPTHI BBOJ1a/ BBIBOJA.
JIByHanpaBieHHbIe TOPTHI BBOJA/ BHIBOJIA.
Pabora ¢ nepudepuitnpiM 000pyioBaHUEM.
Meton ®AITY. OcHOBHEIE COOTHOIIIEHUS.

. DnemenTsl cuctemMbl AITY.

. Metoab!l paboThl ¢ U(PPOBBIMU TOPTAMU MHUKPOKOHTPOJLIIEPA.

. AJITOPUTMBI yIIPABJICHHSI ATOBBIMH JIBUTATEIISIMHU.

. TaliMmepHast ceKIisi MUKPOKOHTpOJUIEpa — (GOPMUPOBAHUE CIIOKHBIX BPEMEHHBIX MOCIIEI0BA-

TEIbHOCTE.

Mertozabl U3MEpPEHHs] BpEMEHHBIX HHTEPBAJIOB.

MeTtoapl 00pabOTKH TaHHBIX.

Mertoapl ipeAcTaBiIeHUS JaHHBIX.

MeTtoapl 00paboTKu U cuHXpoHU3auu gaHHbx ALITT
[Iporpamma mupoOTHO-UMITYJIbCHON MOAYJISIMN CUTHAJIA.
MeTtoapl Iepenaun JaHHBIX 110 TOCTEA0BaTeIbHBIM HHTEpdelicam
CuHXpoHU3alMsl IBYHAIIPABICHHON nepeaayu TaHHbIX.

Kpumepuu OYEHKU KOoJloKeuyma.

1.
2.

ITonHoTa 3HAaHUMI TCOPCTUUCCKOI0O KOHTPOJIHUPYCMOI'0 MaTepurajia.
HpaBI/IJ'IBHOCTI) 1 ITIOJIHOTA OTBECTA Ha BOIIPOCHI.




Ilepeuens mecmoswix 3a0anuii

1. Uto Ha3bIBaeTCsA «BEKTOPOM MPEPHIBAHUS» MUKPOKOHTpOIIIepa?

a) YpOBEHb IPUOPUTETA JAHHOTO THUIA MPEPhIBAHUS

0) cocTosiHUE JIMHUU IIpHUeMa 3alpoCoB Ha MpepbIBaHUE

B) aJpec nepexo/ia K NoAmnporpamMmme oopaboTKH MpepbIBaHUS

') coCcTOsTHUE OuTa pazpemnieHus npepeiBaHuii MK

2. IIpu KaKuX yCJIOBUSAX TPUTTEP NEPEHOTHEHUS TaliMepa/CueTyrKa TeHEpUPYeT 3apoc Ha Ipephl-
BaHHE MUKPOKOHTpoJuIepa?

a) U NEPENOTHEHNN TaliMepa/cueTYnKa

0) nmpu cOpoce Talimepa/cyeTunka

B) IpH cOpoce 3ampoca Ha MPEPbIBAHUS

T') P IepENOTHEHNH TaMepa/cueTunKa, eciy MPepbIBaHus OT TaiiMepa pa3peiieHbl

3. IlpouieccopHoe PO MUKPOKOHTPOJUIEPA BKIKOYAET:

a) LTI 6) BKM

B) CXeMY CHUHXPOHM3AIIUU ') MOJYJI TIaMSATH

1) CXEMY YIpaBICHUS peKUMaMH paOOThI

YOparh HEBEpHBIN BapUaHT OTBETA.

4. Jlns yero npenHa3Ha4eH MOJYJIb BXOJHOTo 3axBaTta MK?

a) JUIs OTCIIeKUBAaHUS M3MEHEHHH curHaiia Ha Bxoje MK u jist mojicuera konudecTBa COOBITHI Ha
Bxone MK

0) IU1s1 U3MEPEHUsI BpEMEHHBIX HHTEPBAIOB MEXKYy COOBITHSIMU Ha Bxoaax MK

B) JJIS1 BBIJIAYH UMITYJIbCOB (DMKCUPOBAHHON MPOAOKUTEIHBHOCTH

5. Kakoli napaMeTp BBIXOJHOTO CUTHAJIa U3MEHSETCS MPU MHUPOTHO-UMITYIILCHOW MOYJIALUN?

a) yacroTa 0) ypoBeHb JIOTUYECKOT0 «0»

B) CKBaXXHOCTb I') YPOBEHB JIOTUYECKOM «1»

6. OTnnuuTenbHble npu3Haku 8-paspsaHoro MK:

a) MOJlyJIbHasi OpraHu3aIus

0) pacuupeHue 4rcia peKuMoB padboThl epuepuitHbIX MOAYIIeH

B) MCIIOJIb30BAaHUE OTKPBITOM apxurektypbl MK

T') UCIIOJIb30BAHKE TUTIOBBIX (DYHKIIMOHAIBHBIX MEepU(epuiHbIX MOTyIEiH

VY6epuTe HEBEpHBII BapUaHT OTBETA.

7. Kakoit monyne MK mpekpamiaer paboTy B pexKuMe 0KHIaHus?

a) IEHTPAJLHBIN TIPOLIECCOP 0) TaKTOBBII TeHEPATOP

B) Taiimep r) 6JIOK MpephIBaHUI

8. IlponsBoaurensHOCTH MpoLeccopHoro sipa MK onpeneisitoT XxapakTepUCTUKU:

a) crocoOBbl aipecaluy orepaHaoB

0) cuctema KOMaH I MpoIeccopa

B) HaJIM4Ke TaliMepa-cyeTurnKa

') pETUCTPOBAsI CTPYKTypa

Y6epuTe HEBEpHBII BapUaHT OTBETA.

9. Kakoif cmoco® TakTHpOBaHWS MHUKPOKOHTPOJUIEpA OOECIICUYMBAET HAWBBICIIYIO CTAOMILHOCTH
4acTOTHI?

a) ¢ ucnoiip3oBanneM RC-merm

0) ¢ UCIIOJIb30BaHMEM KBapLIEBOTO PE30HATOPA

B) C UCII0JIb30BAHHEM KEPaMUYECKOI0 PE30HATOpa

T) ¢ ucroiab3oBanrem LC-nienun

10. Kakoit Tun joruueckod (yHKIHMH MO3BOJISIET peau30BaTh OObEIMHEHUE «KBa3WABYHAIIpaB-
JIEHHBIX» BEIX040B MK?

a) CIIOKEHHUE TI0 MOTYJIIO 2 0) nmoruueckoe «M»

B) noruueckoe «JIN» ') KOHCTaHTa «1»

11. MK ¢upmsr Intel MSC-51 umeroT apXUTeKTypy MPOIECCOPHOTO SIpa THUIIA:

a) CISC 6) MISC B) RISC



12. Kakue omuOKy U3MepeHus MO3BOJISET HCKIIOYUTD MCIIOIB30BaHUE PEXKMMa BXOJHOTO 3axXBaTa
Tarimepa/cueryrika MK?

a) OmMOKH, CBA3aHHBIE CO BPEMEHEM Iepexo/ia K MoArnporpaMmme o0paboTKu MpephIBaHUS

0) norepu BpeMeHH Ha Iiepe3arpysKy TaiiMepa/cueTuuka

B) MOTEPH BPEMEHHU NIpU (PUKCAIIMU COOBITUS 3aXBaTa

I') HOTE€PU BPEMEHU NIPU YTEHUHU COAEP>KUMOr0 PErUCTpa BXOIHOIO 3aXBaTa

13. CtpykTypHas cxeMa OJHOKPUCTAIHLHOTO MUKPOKOHTPOJIIEpa HE COACPIKUT:

a) TIOPTHI BBOJIa/BBIBOJIA 0) mamsTh gaHHBIX O3Y
B) TaliMepbl/CYCTUYNKHU r) OJIOK ympaBJiIeHUs
1) cuctemy [T/IIT

14. ALIT kakoro Tura yaiie BCero UCHoJb3yloT B coctae MK?

a) HHTETPUPYIOIINE

0) mapasienbHbIe

B) MOCJI€I0BATEIILHOTO IPUOIHKEHUS

') Ha OCHOBE MpeoOpazoBaTeNeil HapsHKEHHE-4acToTa

15. Yto ucnonb3yeTcs B Ka4eCTBE MPOCTEUIET0 yCTPONWCTBA aHAIOTOBOTO BBOAA MH(OpMALMK B

MHUKPOKOHTpoJIIepe?
a) AL 0) KoMIapaTop HANPSHKCHUS
B) PE€3UCTHUBHBIN JIETUTEID I') EMKOCTHOM JIeJIUTENb

HpOMe)KYTOLIHaH aTrTeCTalusd 10 AUCHUIIMHE OCYICCTBIIACTCA B (bopMe 3a4€Ta C OHGHKOﬁ.

Ilepeuens 6onpocoe 0na no020moeKu K 3auemy (¢ OYeHKOIL)

. MUKpOKOHTpOJUIEpH]l — Ha3HAUYEHUE, 00111as apXUTEKTypa, UICTOPUSI pa3BUTHSI, OCHOBHBIE CEPHH.

. Mukpokontposueps Intel 8051.

. Mukpoxontposepsl PIC.

. Mukpokontposepst AVR.

. AnmapartHasi BeraucnuTenbHas miargopma Arduino.

. Mukpokontpomnepsl MSP430 Texas Instruments.

. CpexnctBa nporpaMMHUpOBaHUSI MUKPOKOHTPOJIIIEPOB.

. AnpecHoe MpOCTPaHCTBO U OPTaHU3alNs TaMATH MUKPOKOHTPOJIIEPOB.

. Apxurektypa L{ITY mukpokonTposiepos. Peructper LITY.

10. Hu¢poBbie NOPTHI BBOJA - BBIBO/Ia MUKPOKOHTPOJIIEPOB.

11.TaliMepsl MUKPOKOHTPOJLIEPOB.

12. Pexumbl paboThl TaliMEPOB MHUKPOKOHTPOJUIEPOB: PEXHUM MPSIMOTO CUETa, PeXKUM HENpepbIB-
HOTO cyeTa.

13. PexxuMbl paboThl TalitMepOB MUKPOKOHTPOJUIEPOB: PEKUM PEBEPCUBHOIO CUETA, PEKUM 3aXBa-
Ta, peXKUM CPaBHEHUS.

14. ®ynkuuu s3pika Arduino i paboThl ¢ TalkMepoM.

15. TlocnenoBaTenbHbIN HHTEPPEIC MUKPOKOHTPOIIEPOB.

16. Pexxum UART mocnenoBarenbHOro nHTEpdeiica.

17. Pexxum 12C nocnenoBaTenbHOT0 HHTEPPEiica.

18. Pexxum SPI mocnenoBatensHOro uHTEpdeEiica.

19. Moaynb onepalmOHHOTO YCUIIUTEN B MUKPOKOHTPOJIIIEpax.

20 Moaynp aHaJIOTOBOTO KOMIIAPAaTOPOB MUKPOKOHTPOJIIEPAX.

21. Moayns ALl B MUKPOKOHTpOJIIEpAX U PEKUMBI €r0 pabOTHI.

22. Monyns LIAIl B MUKPOKOHTpOJLIEpaXx.

23. IloaktoueHre KHOIOK K JJUHUSIM TOPTOB MUKPOKOHTPOJLIEpA.

24. IlogxnroueHne KJIaBUaTyp K JIMHUAM IOPTOB MUKPOKOHTPOJUIEPA.

25. IMoaxmouenne kHOMOK ko Bxoay ALIIT MukpokoHTpOIepa.

26. IlogkmroueHre Harpy3KH 10 OCTOSIHHOMY TOKY K JTUCKPETHBIM BBIX0/1aM MUKPOKOHTPOJUIEPA.

27. llogkmoueHre Harpy3KH [0 epeMEHHOMY TOKY K JUCKPETHBIM BBIX0JIaM MUKPOKOHTpOJLIIEpa.

28. IlogkmroueHne cBETOAMOAHBIX MHINKATOPOB K MUKPOKOHTPOJUIEPY.

O 00 1N DN K~ W —



29. [loHsiTHE TPOTPaMMUPYEMOT0 JIOTUYECKOTro KoHTposuiepa. OcHoBHbIe TUIb! [TJIK.
30. ApXUTEKTypa NpOrpaMMHUPYEMOT0 JIOTHYECKOTO KOHTPOJIIEpA.

HIkanbl oneHKH 00pa3oBaTeIbHbBIX 10CTHKEHUI

banisl Ouenka
(utoroBoit (6as11 32 oT-
N N TpeGoBanus Kk 3HAHUAM
pPEUTUHIOBOM | BeT Ha 3a4e-
OIICHKH) TE)
- OLIeHKa «OTIUYHO» BBICTABISCTCS CTYACHTY, €CITU OH TIyOOKO U
MIPOYHO YCBOWJI IPOTPAaMMHBINA MaTepual, Mociae10BaTeNIbHO, YETKO
M JIOTMYECKH CTPOMHO U3JlaraeT ero Ha 3adere, BiaJeeT
100-90 «OomauyHo» | HEOOXOJWMBIMM HaBBIKAMHM M TPHUEMaMH BBIIIOJIHEHUS 3aJlaHuM,
45-50 6annoé | ymeeT TECHO YBSI3bIBaTh TEOPHIO C PAKTUKOM
- YueOHble JOCTHKEHUSI B CEMECTPOBBIN MEPUOJ U PE3YNIbTAThI PY-
OEKHOTO KOHTPOJISI AEMOHCTPUPYIOT BBICOKYIO CTEIICHb OBJIAJICHUS
MPOrPaMMHBIM MaTepPHAIOM
- OneHKa «XOPOIIO» BBICTABIISICTCS CTYACHTY, €CIIM OH TBEPJIO 3HA-
€T MPOrPaMMHBIN MaTepual, TPaMOTHO U 10 CYIIIECTBY U3JIaraeT ero
Ha 3a4eTe, He JIOMycKasl CYIMIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
89-70 (xopoutoy BOIIPOCHI
36-44 bannos .
- Y4eOHbIe JOCTHKCHHS B CEMECTPOBBIN TIEPUOJ U PE3YIILTATHI PY-
OEKHOTO KOHTPOJISl AEMOHCTPUPYIOT JOCTATOYHYIO CTENEeHb OBJIA-
JICHUS TIPOTPAMMHBIM MaTepUaIoM
- OLeHKa «yJOBIIETBOPUTEIHLHOY» BBICTABIISIETCS CTYACHTY, €CIIH OH
UMEeT 3HaHWS TOJBKO OCHOBHOTO NPOrPaMMHOIO MaTepuaia, He
«ydosnemeo- YCBOMJI €r0 JIeTalei, JOMYyCKAaeT HETOYHOCTH, HEJ0CTATOYHO Npa-
69-60 DumebHoy BUJIbHBIC (JOPMYTUPOBKH, HAPYIICHUS JIOTUICCKOU TIOCIICI0BATEIb-
31-35 Gantog | HOCTH B HBIOKEHUH TIPOTPAMMHOTO MaTepHaa
- Y4eOHbIe JOCTHKCHHS B CEMECTPOBBIN TIEPUOJ U PE3YIIBTATHI PY-
OEKHOTO KOHTPOJS JEMOHCTPUPYIOT HEJOCTATOYHYIO CTENeHb
OBJIAJICHUS TIPOTPAMMHBIM MaTePUATIOM
- OLleHKa «HEYTOBJIETBOPUTENHHOY» BBICTABISETCS CTYIAEHTY, KOTO-
pBIN HE 3HAET 3HAYUTEJIBHOW YacTH MPOrpaMMHOr0 mMaTepuania, J10-
«Heydosne- MyCKaeT CYIIECTBEHHBIE OIIUOKH, OCTaBISET HEPACKPBITHIMH BO-
npockl. Kak mpaBuiio, OlleHKa «HE 3a4TEHO» CTABHTCS CTYACHTAM,
59-0 meopumets: KOTOpBhIE HE MOTYT MPOJOJDKUTH OOydeHue 0e3 TOMOTHUTETbHBIX
0-3 0H60:z)mzoe 3aHATHI MO COOTBETCTBYIOIIEH TUCIUIIIINHE

- YueOHble JOCTHXKEHHSI B CEMECTPOBBII MEPUO U Pe3yNbTaThl py-
OEKHOTO KOHTPOJISl IEMOHCTPHUPOBAIIM HEBBICOKYIO CTEIEHb OBJIA-
JICHHs] TPOrPaMMHBIM MaTepHaJIOM [0 MUHUMAJIbHOM TJIaHKE
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MaTepuajibHO-TeXHHYECKOe o0ecredeHue y4eOHOM 1 CIUITHHbI

3aHATUSA TPOBOJATCS B y4eOHOW ayTUTOPHH, MTpeTHA3HAUCHHOHN JJIs IPOBEICHUS 3aHATHH JIEeK-
LMOHHOTO M NPAaKTHUYECKOTO THIA, IPYNIOBBIX U WHIUBUAYAIbHBIX KOHCYJIbTALUN, TEKYIIEro KOH-
TPOJISL U IPOMEXYTOYHOM aTTeCTalluu. AyIUTOPHs OCHAILIIEHa HEOOXO0AUMBIM 000PYOBaHUEM.

B pacnopskennn 00y4aromuxcsi CTyAGHTOB UMEIOTCS 3JIEKTPOHHO-OMOIMOTEYHbBIE CUCTEMBI.

Y4eOHO-MeTOAMYECKHE PEKOMEHAAIUM JJIsl CTY/ICHTOB
1. Vka3anus U1 IpOCITyIIMBaHUs JTEKIUI
[Tepen HayamoM 3aHATHI BHUMATEIBHO O3HAKOMHTBHCS C YUEOHBIM IUIAHOM NPOBEICHMS JIEK-
U ¥ CHUCKOM PEKOMEHI0BAaHHOM JTUTEPATYPHI.
[lepen mocemieHreM oYepeIHON JEKIIUU OCBEXHUTh B MaMSATH OCHOBHbIE KOHIIETILIUU MPOMIEH-
HOro panee marepuana. IloaroTroBuTh npu HE0OXOAUMOCTH BOIPOCH IpemnojaBarento. He Hamo omna-
caTbCsl, YTO BOMPOCHI MOTYT OBITh MIPOCTHIMH.
Ha nexuum ocHOBHOE BHHMMaHUE CJelyeT yIenaTh He ¢opMysiaM U MaTeMaTHYEeCKUM BBIKJIA-
KaM, a COJepKaHUIO N3Y4aeMbIX BOIIPOCOB, OIPEIEICHUAM U TOCTAHOBKaM 3a/1au.
B npouecce nzyueHust JIEKIMOHHOTO Kypca HEOOXOAUMO MO BO3MOXKHOCTH YacTO BO3BpaIaThCs
K OCHOBHBIM MOHSATHAM M METO/IaM pelIeHHs 3a1a4 (37eCh BO3MOXKEH BHIOOPOUHBIA KOHTPOJIb 3HAHUH
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CTYJICHTOB).

XeHaTeHBHO HCITIOJIBb30BAaTh KOHCIICKThI JICKI_[I/If/’I, B KOTOpBIX I/ICHOJIB3yeTCH HpI/IHHTaH Hpeno,ua-
BaTelIeM cucTeMa 0003HAUCHUM.

Jlyis GoJtee OIPOOHOTO M3YYCHHS Kypca ClIeyeT padoTaTh C PEeKOMEHIOBAHHBIMH JINTEPATYP-
HBIMHA MCTOYHMKAMH U BHOBB IOSIBJISFOIMMHMCS HCTOYHUKAMHU.

2. yKa3aHI/I$I JUIA y‘-IaCTI/Iﬂ B HpaKTI/I‘-IeCKI/IX 3aHATUAX

Hepe):[ ITOCCIICHHUEM YHCHHTB TeMy HpaKTI/I‘IeCKOFO 3aHATUA U CaAMOCTOATCIIBHO I/I3y‘-II/ITB Teope-
THYECKUE BOIPOCHI.

B koHIIe 3aHATHS TPH HEOOXOIUMOCTH BBISICHUTD Y MPEIO0JIaBaTEIsl HESICHBIC BOITPOCHI.

OcCHOBHBIE pe3yJIbTaThl BHITOTHEHHUS Pa0OThl HEOOXOAUMO pacrevaraTh.

3. CamocTrosiTenbHas paboTa CTYyJICHTOB OOBIYHO CKJIAJBIBACTCS U3 HECKOJIBKUX COCTABJISIONIHX:

- paboTa ¢ TeKCTaMH: Y4eOHUKAMHM, TICPBOUCTOYHMKAMH, JTOMIOJIHUTEILHON JIUTEPaTypOi, B TOM
quclie MaTepUalaMHi HHTEPHETA, a TAK)Ke POpadOTKa KOHCIIEKTOB JICKITUH;

- IIOAT0OTOBKA K HpaKTI/I‘-IeCKI/IM 3aHATHUAM,

- ITIOATOTOBKA K 3aquy HCHOCpCI{CTBCHHO HCpCI[ HUM.

Takum 00pa3oMm, caMOCTOsATENNbHAs paboTa CTYACHTOB SIBISICTCS HEOOXOIUMBIM KOMITIOHEHTOM
MOJTyYCHHUS TIOJTHOIIEHHOTO BBICILIETO 0Opa30BaHHSI.

MeToauveckue peKOMEHAALMH ISl IIpenogaBaTesien

1. Ykazanus a1 npoBeACHUS JICKIUIA

Ha nepBoii BBOJHOI JIEKIIUU ceNaTh 001t 0030p cojepaHus Kypca U OTMETHTh HOBBIE Me-
TOJBI ¥ TIOJIXOJIBI K PEUICHHUIO 3a/1a4, paCCMAaTPUBAEMBIX B Kypce, JOBECTH JI0 CTYJAEHTOB TpeOOBaHUS
Kadeapsl, OTBETUTH Ha BOIIPOCHI.

[Ipu moAroToBKe K JIEKIMOHHBIM 3aHATUSAM HEOOXOIUMO MPOAyMaTh IUIAH €ro IMpPOBEICHHUS,
CoJiepKaHUE BCTYNUTEIbHON, OCHOBHOW M 3aKIIFOUUTENIbHOM YacTH JIEKLIMHM, O3HAKOMUTHCA C HOBUH-
KaMH y4eOHOM M METOIUYECKOHN JUTEPATYphl, MyOJUKAIUAMHA TIEPUOJUIECCKON MeYaTH Mo TeMe JIeK-
IMOHHOTO 3aHATHS. Y TOYHUTH IUIAH MPOBEICHHUS MTPAKTUYECKOTO 3aHATHS 10 Teme Jekiuu. [lepen us-
JIO’)KEHUEM TEKYIIEro JICKIIMOHHOTO MaTepHhalia HalOMHUTh 00 OCHOBHBIX WTOTaX, JOCTUTHYTBIX Ha
npenpaymux jgeknusax. C 9Toil 1enbo 3a1aTh HECKOJIBKO BOMPOCOB ayAUTOPUU U OCYIIECTBUTH BBIOO-
POYHBIN KOHTPOJIb 3HAHUM CTYACHTOB.

B xome neKnmOHHOTO 3aHATHS TPENOoJaBaTeib JOKEH Ha3BaTh TeMy, y4eOHbBIE BOIPOCHI,
O3HAKOMHUTH CTYACHTOB C II€PEYHEM OCHOBHOW WM JONOJHUTEIBHOM JINTEPATYPhl IO TEME 3aHATHS.
PackpriBas copepkaHue yueOHBIX BOIPOCOB, aKIIEHTHPOBATh BHUMAHHUE CTYJCHTOB HA OCHOBHBIX Ka-
TETOpUSIX, SIBJICHUSIX U MpoIleccax, 0COOCHHOCTSIX MX MPOTEKaHHs. PacKpbIBaTh CYITHOCTh U COJEpIKa-
HUE€ Pa3IMYHBIX TOYEK 3PEHUS M HAYYHBIX MOIXOJO0B K OOBSCHEHHUIO T€X WJIU WHBIX SBJICHHUN U MPO-
IIECCOB.

CrnenyeT apryMeHTHPOBaHO OOOCHOBaTh COOCTBEHHYIO MO3UIIMIO TIO CIIOPHBIM TEOPETUUECKUM
Bornpocam. [IpuBoauThs npumepsl. 3a7aBaTh MO XOAY U3JIOKEHHS JISKIIMOHHOTO MaTepuaia pUTopuye-
CKHE€ BOIIPOCH M CAMOMY JIaBaTh HA HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3AIIMU MBICTUTEIHHOU Jesi-
TEJIbBHOCTH CTYAEHTOB, MOBBIIICHUIO UX BHUMAaHUS U MHTEpPECa K MaTepUaiy JIEKIUH, €€ COIECPKAHUIO.
[IpenogaBaTens qOMKEH PYKOBOJIUTH pabOTON CTYEHTOB MO KOHCIIEKTUPOBAHUIO JICKIITHOHHOTO MaTe-
puaina, moJu4epKuBaTh HEOOXOJUMOCTh OTPAKEHHSI B KOHCIIEKTaX OCHOBHBIX TMOJIOKEHUW H3ydaeMou
TeMbI, 0CO00 BBIJEISISI KaTErOPHANIBHBIA anmapar. B 3akitounTenbHON YacTH JIEKIMH HE0OXO0IUMO
chopMyIupOBaTh OOIIKE BBIBOJBI IO TEME, PACKPHIBAIOIINE COJIEPKaHNE BCEX BOMPOCOB, MOCTABICH-
HBIX B JIeKIIUU. OOBSBUTH TUIAH OYEPEIHOTO MPAKTHUECKOTO 3aHATHUSA, JaTh KpaTKUE PEKOMEH AU TI0
MMOATOTOBKE CTYJIEHTOB K 3aHATHIO. ONpeaenuTh MECTO U BpeMs KOHCYJIbTAIIMK CTY/ICHTaM, TTOKeIaB-
IITUM BBICTYTIUTH C TOKJIaaMu U pedepaTamu.



Ha mocnenneii nexkuum ynenuTh BpeMs JUisi 0030pa Hambosee BaXKHBIX MOJIOKCHHH, paccMOT-
PEHHBIX B Kypce.

2. YKka3aHus 1715 NPOBEACHUS IPAKTUUECKUX 3aHATUN

Yerko 0003HaYUTh TEMY NMPAKTUYECKOM PabOTHI.

OO6cyauTh OCHOBHBIE TIOHATHSA, CBA3aHHBIE C TEMOM PabOTHI.

B mpouecce pemieHus 3agad BECTH JUCKYCCHIO CO CTYAEHTaMU O IPaBUJIBHOCTH INPUMEHEHUs
TEOPETUUECKUX 3HAHUU.

OTMmeuaTh CTYJEHTOB, HanboJIee aKTUBHO YYaCTBYIOIIMX B PEHICHUU 33]1a4 U JUCKYCCHUSX.

B koHue 3aHATHS 337aTh ayAUTOPUHM HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB, MPOKOHTPOJIMPOBATH
XOJI BBITIOJHEHUS PAKTHYECKON PaOOTHI.

3.Yka3zaHus 10 KOHTPOJIIO CAMOCTOSITEIbHOW PabOThI CTYACHTOB

[To ycMoTpeHnuto mpenogaBartess 3aJaHue Ha CAMOCTOATEIbHYIO0 pab0Ty MOXKET ObITh UHIUBUY-
QJIBHBIM WK (PPOHTATBHBIM.

[Tpu mMcnonb30BaHNU MHIUBUAYATIBHBIX 3aJlaHUH TPeOOBAaTh OT CTYAEHTA MHCbMEHHBIH OTYET O
IIPOJIeJIaHHOM pabdoTe.

[Ipn nmpuMeHeHUN (PPOHTAIBHBIX 33aJJaHUIl BECTH KOJUIEKTHUBHBIE OOCYKIEHHUS CO CTyAEHTaMU
OCHOBHBIX TEOPETHUECKUX MOTOKECHHM.

C menpro KOHTPOJISI KaUeCTBa BBHITIOJIHEHUSI CAMOCTOSITETIHHON paboThl TpeOOBATh MHMBH Y aTh-
HbIE OTYETHI (JIOMYCTUMO BMECTO NMUCHBMEHHOIO OTYEeTa MPUMEHSTh WHIAUBUAYAIbHbIE KOHTPOJbHBIE
BOITPOCHI).

[Iporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HUAY MUOU u yueOHBIM
IJJAHOM OCHOBHOM 00pa3oBaTelbHOW MpOrpamMmbl 10 HallpaBiieHHI0 noarotoBku 27.03.04 Ymopasie-
HUE B TEXHUYECKUX CUCTEMAX.

Pabouyto nporpammy cocraBui: HecwiThix 1. B.

Peuensent: nouent ['puitok C.H.

[Tporpamma onobpena Ha 3acenanuu Y MKH 27.03.04 YopaBieHue B TEXHHYECKUX CUCTEMAX.

[Tpencenarens yue6HO-MeToanyeckoit komuccun Medenona 10.A.



