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 oOyuarwinerocsi, GopmupyemMbie B pe3yJibTaTe OCBOCHUSA

AUCHUIIJINHBbI
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

Kajnenaapubiid mian

Ne

bl

HaumenoBanme pa3jaena
(TeMbI) JTUCHUIJIMHBI

Buabl yueOHo# nesiTeJIbHO-
cTH (B Yacax)

JlabopaTopHbIe
IIpakTuyeckue

CPC/KPC

Bcero

ATTecTa
ums pas-
aeaa
(popma*)

Maxkcu
MAaJIb-
HbIH
o0asn
3a
pa3znea**

Hhﬂho]:ws-’a"uz
=

OO01mMe NPUHIMIBI YCTPOHCTBA H

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

YueOHO- MeTO-

Tembl JeKIHHA. Bcero
Bonpocskl, oTpadaTpiBaemMble Ha JIEKIHH a AHIECKOE 00ec-
POERL Hacos neyeHue
Jleknust 1. CoBpeMeHHbIIii MHP MHUKPOKOHTpOJI1epoB. 8-, 16- u 32- 2 1-9

paspsiHble MUKPOKOHTPOJJIEPHI.
1. Bunbl 1 apXUTEKTYpbl MUKPOKOHTPOJUIEPOB.

2. Knaccudukaius MUKPOKOHTPOJIEPOB U 00JaCTH WX IPUMEHEHHSI.
3. IlaMsITh, BHABI ITAMSITH.

4. CunxpoHusauusi. TakTOBBINA FeHEpaTop.




5. Cucrema npepsiBanuil. Talimepbl - cuertuuku. [lomcucrema BBOJA-
BbIBO/JIA.

6. Bctpoennsie nepudepuiiabie yCTponCTBa.
7.

Jlekuusa 2. OpHokpucTajdbHble MHUKpPOKOHTpPOsIepsl ¢ CISCH
ApPXUTEKTYPOil.

1. ApxutekTypa u GyHKIHNOHAJIbHBIE BO3MOKHOCTH. CHCcTEMa KOMaH/I.

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

4. TexHUYECKHE XapaKTEPUCTHUKU MHUKPOKOHTPOJLIEPOB (pabodee Hamps-
YKEHHE, TTOTPEOIIIEeMbI TOK, TeMIIepaTypHBINA JHANAa30H, TPOU3BOTUTEIb-
HOCTh B MIPS, 00béM namsTu, Habop nepudepuidiHbIX PyHKIUH U T. 11.).
S. Be100p MUKPOKOHTPOJIIEpA B COOTBETCTBUH C TPEOOBAHUSIMHU.

1-9

Jleknusi 3. OnHoOKpHcTa/JIbHbIe MHKPOKOHTposiepbl ¢ RISC-
ApXMTEKTYPOH.

1. PIC-xonTposmnepsl. Apxurektypa Mukpokontposuiepa PIC.

2. YCTpoMCTBO MpoIieccopa MUKPOKOHTPOILIEPA.

3. Ctpykrypa (kapTa) naMsatu. Anpecarmsi.

4. Iepudepuiinsie pynkunu. Habop uHCTpyKIIMiA.

5. Opnnokpucrtaibibie AVR-  MHKpOKOHTpoiepbl. XapaKTepHCTHUKA
AVR- MUKPOKOHTPOJLIEPOB.

Jlekuusi 4-5. CpencrBa paspadorku. Ilporpammuoe oOecnedyenme
MHKPOKOHTPOJLJIEPOB.

1. KoMnunaropsl, 361K U APYTUe CPECTBA pa3pabOTKH.

2. Wcnonb3oBaHue s3blKa acceMOyiep Uil MPOTrpaMMHUPOBAHUS MUKPO-
KOHTPOJLJIEPOB.

3. Ucnonp3oBanue s3pika C 1711 IporpaMMUpPOBAHUSI KOHTPOJUIEPOB.

4. TexHonoruueckas Lenovka NporpaMMHUPOBaHKSI MUKPOKOHTPOJIIIEPOB.
S. IIporpamMmmarops! ¥ IpOrpaMmsbl YIPABJIEHUS IPOrPAMMAaTOPaMHU.

6. IIporpaMmMHBIE CpeCTBa, UCIIOIB3YEMBIE JIJISl IPOIPAMMUPOBAHUS.

7. CpenctBa OTIAAKU.

8. /[pyrue s3bIKHM, HCIONb3YyEMBbIE JUIsI MPOIPAMMHUPOBAHUS MHUKPO-
KOHTPOJIJIEPOB.

1-9

Jlekuus 6-8. TunoBoe nporpaMMHupoOBaHNe MUKPOKOHTPOJLJIEPOB.

1. I[TporpaMMHO€ NepeKI0YeHHE CBETOINO/I0B.

2. Hcnonb3oBanue TaiiMepa B mporpammax. [IpepbiBanus mo rtanmepy.
CexyHnomep.

3. IIporpammupoBaHue 3ByKa.

4. OOMeH JTaHHBIMU.

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

6. YrpaBieHre mamsThlo.

7. YIpaBieHue aHaJIOrOBbIM BXOJIOM.

IlepeyeHb NPAKTHYECKUX 3AHATHH

Tema npakTuyeckoro 3ausitusi. Bonpocsl, orpadarbiBa-
eMble HA IPAKTHYECKOM 3aHATHH

Bcero
4acoB

Y4eOHO- MeTO-
aa4ecKoe odec-
neyeHue

TexHo0rusd NPOrpaMMHUPOBAHNA MUKPOKOHTPOJLIEpA.
1. Uzyuenme cpeapl pa3pabOTKH NMPOrpaMMHBIX PEIICHHH IJIsI MHUKPO-

KOHTPOJIIIEPOB.

1-9




2. Co3nmanue mporpaMMbl ¥ €€ KOMITWIALHS, TapaMeTpbl KOMITHIISTO-
pa.

3. TectupoBaHue MPOrpaMMHOTO PEHICHHSI HA CUMYJISATOPE, OTJIA/IKA
[IPOIPAMMBI

4. 3amuch NporpaMMbl B MUKPOKOHTPOJLIEP.

5. PazpabGoTka mporpamm mJis MUKPOKOHTpOJUIEpA Ul YIPaBJICHUS
BKJIFOUCHHEM CBETO/NOJIOB.

1. Amnanoroso-1ugpoBoi npeoOpa3oBaTeinb, cTpykTypa ALIIL.

2. Peructpsr ALIL: peructp BeIOOpa KaHala, PETUCTP YIPABICHUS U
cTaTyca, perucTp JTaHHBIX.

3. TlocnemoBatensHOCTh paboTel ALIL

N3yuyenne padoThl BOCbMHPA3PSAAHbIX TalMEpPOB. 4 1-9
1.AnprepHaTUBHBIC (YHKLUHU IOPTOB BBOJA/BBIBOJIA.
2. IIpepriBanusi OT TailMepoB, 3ampelleHue U paspeuieHue paboTsl mpe-
PBIBaHHI OT TaliMEPOB.
3. PexxuMbl paboThI TAkMEPOB, PETUCTPHl MUKPOKOHTpOJLIEpa sl pabOThI
C TaiMepamu.
4. Hcnonbs3oBaHue TailMeEpOB B PEXUME IMIMPOTHO-UMIYJIbCHOW MOIYJIS-
e
YnpasiieHue ceMHCerMEeHTHbIM MHIMKATOPOM OT MHKPOKOHTpPOJLIe- 4 1-9
pa.

1. Mapukanmst uudpoBoil HHGOpMAUU

2. OpraHu3zanus IMHaAMHYECKONW MHIMKAIUK Ha 06a3e CeMHCErMEHTHOTO
WHMKATOpa, TMHAMUYECKasi UHIUKALUs C IPOrpaMMHOMN 3aJIep>KKON U
pepbIBAaHUSIMH OT TaiiMepOB.
BHemnue npepbiBaHusi MUKPOKOHTpOJLIepa AVR 4 1-9
1.IIpepriBanust mukpokoHTposuiepa AVR, Tabnuiia BEeKTOPOB IpephiBa-
HUI.
2. BHemHue npepplBaHusi MUKPOKOHTPOJLIEPa, (piaru npepbiBaHUM.
IIporpaMMupoBaHue mMIECTHAAUATHPA3PAAHOIO TaliMepa MHMKpPO- 4 1-9
KOHTPOJLJIepa.
1.CtpykTypHasi cxema TaiimMepa, BXOJIbI/BBIXOBI TaliMepa, TPEIJICIUTEND
TarMepa.
2.CUYeTHBIN perucTp, perucTp CpaBHEHUs, PETUCTPHI YIIPABJICHUS, PETUCTP
3axBaTa, PETMCTPHI pa3pelieHus U 00pabOTKH NMpephIBaHUH.
3. Pabora Taiimepa B pexuMe UPOTHO-MOAYIbHONW MOYJISLINH.
AIII MuKpoKoHTpOJLIepa 4 1-9

IIepeyeHb 1a00pPATOPHBIX PAOOT - He MPEAYCMOTPEHBI Y4eGHBIM NJIAHOM

3aganus Il CAMOCTOSITEJIbHOM Pa00ThI CTY/I€HTOB

Y4yeOHO- MeTO-

oOMeHa AaHHBIMU, MCTOJAbI KOAUPOBAHUS ICPCAABACMBIX JAHHBIX

Bcero
Bomnpocsl 111 caMOCTOATEIbHOTO U3yYeHHs (3a1aHUs) AMYecKoe odec-
uacos neyeHue
OCHOBHBIE THIIbI APXUTEKTYP COBPEMEHHBIX MUKPOKOHTPOJIIEPOB 8 1-9
CpencTBa MporpaMMHAPOBAHKSI MEKPOKOHTPOJIIIEPOB 8 1-9
OCOOEHHOCTH OTIA KU MPOTPAMM JIJIsl MUKPOKOHTPOJIJIEPOB 10 1-9
Cucrema xoman1 MmukpokonTposuiepa MC68HCI11. Kpocc-accembnep u 10 1-9
MOHHUTOP MUKpoKoHTpoJuiepa MC68HC1 1
OyHKIIMOHNPOBAHKE ITOPTOB BBO/Ia-BBIBO/IA, TIPABUIIA CHHX POHH3AIHA 12 1-9




TatiMmepHbie PYHKITUH MUKPOKOHTPOJIJIEPOB, MPOTPaMMHUPOBAHUE Bpe- 12 1-9
MEHHBIX MOCIEA0BATEIbHOCTEN, OTPAHUYECHUS MUKPOKOHTPOJUIEPHOM

TEeXHUKHU

MeToap! U3MEepEHHsI BDEMEHHBIX HHTEPBAJIOB, TIOIPEIIHOCTH H3Mepe- 12 1-9
HU, TOTPEITHOCTH BBIYUCICHUI

Monynsnusi, Kak CpeACTBO KOAUPOBaHMA MHPOPMALWHU; UMITYJIbCHBIE 12 1-9

CUCTEMbl KOAMPOBAHUS; MPeoOpa3oBaHrEe aHAIOIOBOTO CUTHajIa B UG-
poByIO (hOopMy: OTpaHHYCHUS U TIOTPEITHOCTH

CornpspkeHre amnmapaTHbIX U IPOTrPaMMHBIX CPEeACTB HHGOPMAIMOHHBIK| 12 1-9
VIIPaBISIONINX CUCTEM

CamocrosTesnpHast paboTa CTYyICHTOB IpeIIoiaraeT NOMCK HHPOPMALUH [0 TeMaM; IOATOTOB-
Ky K HHTEPaKTUBHBIM 3aHSATHUSM; MIPEICTaBICHUE MaTepraia B Buje pedeparoB. Konrpons CPC mpen-
HOJIAraeTCsl B BUJE OLCHKH aKTHBHOCTHU CTYJCHTOB Ha MHTEPAKTUBHBIX 3aHATHSIX U OLCHKU ITOATOTOB-
JICHHBIX pedeparos.

PacueTrHo-rpaduyeckasi padoTa - ne npeaycMoTpeHa y4eGHbIM ILIAHOM

KypcoBasi padoTa - ne npexycmorpena y4eGHbIM IIAHOM

Oobpa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipu peanuzanuu yuyeOHOro MmaTepuaia Kypca HMCIOJB3YIOTCS Pa3jIMuHble 00pa3oBaTelbHbIC
TEXHOJIOTUH, CIOCOOCTBYIOIIME CO3MaHHIO aTMOC(Epbl CBOOOAHOW M TBOPYECKOW IMCKYCCHHM Kak
MEX]y MpernojaBaresieM U CTyJIEHTaMHU, TaK U B CTyAEHYecKoH rpymme. Llenpto npu 3TOM siBIsercs
BI)Ipa6OTKa Y CTYACHTOB HAaBBIKOB M KOMHGTGHHHﬁ, IIO3BOJIAIOIINX CAMOCTOATCIBHO BECTHU HCCIICA0BA-
TEeJIbCKYIO M HayYHO-TIelarOrMYecKyro paboTy.

[TpakTHueckasi MOArOTOBKA IPU peaan3aluu yueOHOM JUCUMILIMHBI OPraHU3yeTCs IyTeM Ipo-
BEJICHUS MPAKTUYECKUX 3aHATUH, MpeIyCMaTPUBAIOMIMX Y4acTHe OOY4YalOIIMXCsl B BBIMOJHEHUH OT-
JeJIbHBIX JIEMEHTOB paboT, CBSI3aHHBIX ¢ OyayIiel npodeccnoHalbHOM 1€ TEIbHOCTBIO.

[TpakTyeckas MOATOTOBKA TaK)K€ BKIJIIOYACT B ce0sl 3aHATHUS JIEKIMOHHOI'O THIA, KOTOpbIE
IpelycMaTpUBaloT Nepeayy yueOHoM nHpopMaly o0yJyarommumMcst, HE0OX0AUMOM AJis MOCIIeayoIIIe-
'O BBIIIOJHEHUS palboT, CBSI3aHHBIX ¢ Oyayiei mpopeccuoHaTbHON AEATENbHOCTHIO.

AYJII/ITOpHI)IC 3aHATHUA IPOBOJAATCA B BUJIC J'IGKIII/II\/’I H IPaKTHICCKUX 3aHATHM C UCIIOJIb30BaHUEM
1K, KOMIIBIOTEPHOTO MPOEKTOpa U y4eOHBIX JIabOpaTOpHBIX cTeHn0B. CaMocTosTenbHas padoTa CTy-
ACHTOB MPOBOJUTCA IMOJ PYKOBOJICTBOM HpGHOI[ﬂBﬂTCJ'IGfI, C OKazaHuEM KOHCYJ'II)TaHI/II\/'I H nmomMouu npu
MOJIFOTOBKE K MIPAKTUYECKUM 3aHATHUSIM.

DoH/ OLICHOYHBIX CPEICTB

@DOH/]1 OLIEHOYHBIX CPEJCTB MO JUCIHUILIMHE 00ECIeUnBaET MPOBEPKY OCBOCHHUS MJIAHUPYEMBbIX
pe3yabTaToB 00y4YeHHUs (KOMIIETEHIIMN U UX WHAMKATOPOB) MOCPEICTBOM MEPOIPHUATHI TEKYILETO, PY-
0€KHOT0 U MPOMEKYTOUHOT'O KOHTPOJIS 110 TUCIUIUINHE.

CBsi3b MEXKY GOPMHUPYEMBIMUA KOMIETCHIIUSAMH B (POpMaMU KOHTPOJISI KX OCBOCHUS MIPEICTAB-
JieHa B CJICAYIONICH TaOIuIe:
No HanmeHoBaHME KOHTPOJIHPY-

E€MBbIX

n/m
pa3nenoB (TeMbl)

Koxa 1 HauMeHoOBaHNE HHIUKATO- HanmenoBanwne
pa TOCTHIKEHUS KOMIIETSHITHI OIICHOYHOTO CPE/ICTBa

Bxo/1HOI KOHTPOJIb

Bomnpockl BXOTHOTO KOH-

TpoJIs (MMCbMEHHO)
ATTecTaIysl pa3aenoB, TEKYIIHA KOHTPOJIb YCIIEBAEMOCTH

2 ‘ OO0muye NPUHIUIB yCTPOW- ‘ 3-T1K-3, 8, YKII-2 ‘ TectupoBanue (MUCh-

1 | BxoaHO# KOHTPOJb




ctBa u (ynkruonuposanus | Y-11K-3,8, YKII-2 MEHHO)

MUKPOKOHTPOJUIEPOB B-T1K-3,8 YKII-2
3 | IlporpammupoBanne mukpo- | 3-11K-3, 8, YKII-2 KomnokBuym (mucemeH-
koHtpoiuiepoB ATMEL AVR | V-TIK-3,8, YKII-2 HO)
B-I1K-3,8 VKII-2
[IpomMexxyTouHas arrecrauus
4 | 3auer c oLEHKOMI 3-I1K-3, V-IIK-3, B-TIK-3, Bomnpocsl k 3auery (ycT-
3-11K-8, V-IIK-8, B-IIK-8§, HO)

3-VKII-2, Y- VKILI-2, B- VKII-2

BXOHHOﬁ KOHTPOJIb IMPEAHA3HAYCH IJIA BBIABJICHUSA Hp06eHOB B 3HAHHMAX CTYACHTOB U I'OTOB-

HOCTH UX K MOJIYYCHHIO HOBbIX 3HaHUHN. OLeHOUHbIE CPE/ICTBA JIJIs1 BXOAHOTO KOHTPOJIS IPEICTABIISIOT
co00i1 BOIIPOCHI, KOTOPBIE 3a/1al0TCS CTYJEHTaM B MMCbMEHHOI (opMme.

BOoo~NoOhwDE

Ilepeuens 6onpocoe 6xo00H020 KOHMPONA
[TpyHIMIIBI TOCTPOEHUST MUKPOIIPOLIECCOPHBIX CUCTEM.
[[InHHAas CTpyKTypa CBsA3€W B MUKPOIPOLIECCOPHON CUCTEME.
O060011eHHAas CTPYKTYpa MUKPOIIPOLIECCOPHON CUCTEMBI YIIPABICHMSL.
[Tporuecc BbIMOJIHEHNS KOMaH/bl B MUKPOIIPOLIECCOPHOI crcTEME.
Tunsl agpecaniui B MUKPOIIPOLIECCOPE.
[Tonstue un Haznauenue O3V, I13V.
YcrpoiicTBa BBOJA/BBIBOIa MHPOPMALINH.
Haznauenune AJIY u ycTpoiicTBa ynpaBieHus.
[Tonstue u nHaznauenue LIAIT u ALIIL.

0. KOHTpOJIB U JHAarHOCTUKAa MUKPOIIPOLCCCOPHBIX CUCTCM.

Texymuil KOHTPOJIb — 3TO HENPEPBIBHO OCYLIECTBIIAEMbBII MOHUTOPUHI YPOBHS YCBOCHHS 3HA-

HUN U GOPMUPOBAHUS YMEHUI U HaBBHIKOB B T€UEHHE ceMecTpa. TeKyIuii KOHTPOJIb 3HAaHUHN, YMEHUN
U HaBBIKOB CTY/IEHTOB OCYILECTBJISETCS B XO/€ y4eOHBIX (ayIUTOPHBIX) 3aHATUH, MPOBOJUMBIX IO
pacnucanuo. PopMaMu TEKYIETO KOHTPOJIS BHICTYIAIOT ONPOCHI HA MPAKTUYECKUX 3aHATHAX.

CoNoOARWNE

e N N
WN RO

Ilepeuens 6onpocoe Konnokeuyma
Knaccugukaius MUKpOKOHTPOJIJIEPOB.
Muxkpoxontposuiep MC68HCI11E9. brok cxema.
ITporpammuas monens MC68HCI11E9.
Apxurektypa MukpokoHnrtpoJsuiepa PIC.
Xapakrepuctuka AVR- MUKPOKOHTpOILIEPOB.
OpnHoHarpaBiIeHHbIE TOPTHI BBOJ1a/ BBIBOJA.
JIByHanpaBieHHbIe TOPTHI BBOJA/ BHIBOJIA.
Pabora ¢ nepudepuitnsiM 000pyi0oBaHUEM.
Meton ®AITY. OcHOBHEIE COOTHOIIIEHUS.
. OnemeHThI cucteMbl GAITY.
. MeTob1 paboThl ¢ IM(PPOBBIMH TOPTAMH MUKPOKOHTPOJLIEPA.
. ATITOpUTMBI YIIPABIICHHS IIATOBBIMH JIBUTATEIISIMHU.
. TaiimepHas cek1nsi MUKPOKOHTpOJIIEpa — (GOPMUPOBAHUE CIIOKHBIX BPEMEHHBIX MOCIIEI0BA-
TEIbHOCTEN.

14. MeTop1 U3MEpEHUs] BPEMEHHBIX HHTEPBAJIOB.

15. Metoap1 00pabOTKH JaHHBIX.

16. MeTobI TIpeICTaBICHUS TAaHHBIX.

17. Metoasr 00paboTku U cuHXpoHmn3anuu JaHHbx AL

18. [IporpaMMa MIUPOTHO-UMITYIHCHON MOYJSIIUN CUTHANA.

19. MeTo/bI TIepeiavyn JaHHBIX 110 TIOCIIeI0BATEIBHBIM HHTEpdericam
20. CuHXpOoHU3alUs JBYHANIPABICHHOHN Tepeaun JaHHbBIX.

1.

Kpumepuu oyenxu xonnoxeuyma:
[TonHoTa 3HAHUI TEOPETUUECKOTO KOHTPOJIUPYEMOTr0 MaTepurara.




2. HpaBI/IHBHOCTB 1 NTOJIHOTA OTBCTA HA BOIPOCHI.

Ilepeuens mecmoswvix 3a0anuil

1. Yto Ha3bIBaeTCs «BEKTOPOM IIPEPHIBAHUSY MUKPOKOHTpOJLIepa?

a) YpOBEHb IPUOPUTETA JAHHOT'O TUIIA IPEPHIBAHUS

0) cocTosiHUE JIMHUU IIpUeMa 3alpOCOB Ha MPEepbIBaHUE

B) aJpec nepexo/ia K NoAmnporpamMmme oopaboTKH MpepbIBaHUS

') coCcTOsTHUE OuTa pazpemnieHus npepsiBaHuii MK

2. [1pu KaKuX yCIOBUSX TPUITEP MEPENOTHEHUS TaliMepa/CUeTYrKa TeHepUpPYyeT 3apoc Ha Ipephl-
BaHHE MUKPOKOHTpoJuIepa?

a) IpU NEPENOTHEHNN TaliMepa/cueTYnKa

0) mpu cOpoce Talimepa/cyeTurka

B) IpH cOpoce 3ampoca Ha MPEPbIBAHUS

T) P MepenoHEHNH TaiMepa/cueTynKa, e MpepbIBaHus OT TaliMepa pa3pelieHbl

3. IlpouieccopHoe AP0 MUKPOKOHTPOJUIEPA BKIKOYAET:

a) LI 6) BKM

B) CXeMY CHUHXPOHM3AIIUU ') MOJYJIU TIaMATH

1) CXEMY YIpaBICHUS peKUMaMH paOOThI

YOparh HEBEpHBIN BapUaHT OTBETA.

4. Jlns yero npenHa3HaueH MOJYJIb BXOJHOTo 3axBata MK?

a) JUIs OTCIIeKUBAHUS M3MEHEHHM curHaiia Ha Bxojae MK u it mojicuera konudecTBa COOBITHI Ha
Bxone MK

0) IU1s1 U3MEPEHUsI BPEMEHHBIX MHTEPBAIOB MEXKY COOBITUsIMU Ha BXxojax MK

B) JJIsl BBIJIAYH UMITYJIbCOB (DMKCUPOBAHHON MPOAOIKUTEIHBHOCTH

5. Kakoli napaMeTp BBIXOJHOTO CUTHAJIa U3MEHSETCS IPU MIMPOTHO-UMITYILCHOW MOYJIsALUN?

a) yacroTa 0) ypoBeHb JIOTUYECKOT0 «0»

B) CKBaXXHOCTh I') YPOBEHB JIOTUYECKOM «1»

6. OTnuunTenbHble TPU3HaKU 8-pa3psaHoro MK:

a) MOJIyJIbHasi OpraHu3aIus

0) pacimMpeHne Yncia pexxuMoB paboThl NepupepuitHbIX MOaYyIIEH

B) MCIIOJIB30BAaHUE OTKPBITOM apxurekrypbl MK

T') UCIIOJIb30BAHKE TUTIOBBIX (DYHKIIMOHAIBHBIX MepU(PepUiHbIX MOTyIeiH

VY6epure HEBEpHBII BapUaHT OTBETA.

7. Kakoit monyne MK mpekpaiaet paboTy B pexkuMe 0KHIaHus?

a) IEHTPAJLHBIN TIPOLIECCOP 0) TaKTOBBII TeHEPATOP

B) Taiimep r) 6JIOK MpephIBaHUM

8. IlponsBoautensHOCTH MporeccopHoro sipa MK onpeneistoT XxapakTepUCTUKU:

a) crocoOBbl aipecaluy orepaHaoB

0) cuctema KOMaH I MpoIeccopa

B) HaJIM4Ke TaliMepa-cyeTurnKa

') pETUCTPOBast CTPYKTypa

Y6epure HEBepHBIN BapUaHT OTBETA.

9. Kakoif cmoco0 TakTHpOBaHHWS MHUKPOKOHTpOJUIEpa OOECIeUYnBaeT HAWBBICIIYIO CTAOMIIBHOCTH
4acTOTHI?

a) ¢ ucnojip3oBanneM RC-merm

0) ¢ UCTIOJIb30BaHUEM KBapIIEBOTO Pe30HATOPA

B) C UCII0JIb30BAHHEM KEPaMUYECKOI0 PE30HATOpa

T) ¢ ucroiab3oBanrem LC-nienun

10. Kakoil Tumn joruueckod (pyHKIMH TMO3BOJSET peain30BaTh OObEAMHEHUE «KBa3WBYHAIPaB-
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 TUTIA:

a) CISC 6) MISC B) RISC

12. Kakue omnOKky U3MepeHus MO3BOJISET UCKIIOYUTh UCII0JIb30BaHUE PEXXUMA BXOJHOIO 3aXBaTa
Talimepa/cuetTyrka MK?

a) OIMOKH, CBA3aHHBIE CO BPEMEHEM Iepexo/ia K MoArnporpaMmme o0paboTKu mpepbIBaHUs

0) nmorepu BpeMeHH Ha Iiepe3arpysKy TaiiMepa/cueTuuka

B) MOTEPH BPEMEHU NIpU (PUKCAIIMH COOBITUS 3aXBaTa

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

13. CtpykTypHas cxemMa OJHOKPUCTAIHLHOTO MUKPOKOHTPOJIIEpA HE COACPIKUT:

a) TIOPTHI BBOJIa/BBIBOJIA 0) mamsTh gaHHBIX O3Y
B) TaliMephl/CYCTUYNKU r) OJIOK ympaBJieHUs
1) cuctemy [T/II1

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

a) HHTETPUPYIOIIINE

0) mapasienbHbIe

B) MOCJIEI0BATEIILHOTO TPUOIKEHUS

') Ha OCHOBE IIpeoOpa3zoBaTesell HalpsHKeHne-4acToTa

15. Yto ucnonb3yeTcs B KauyeCTBE MPOCTEUIIET0 yCTPONWCTBAa aHAIOTOBOTO BBOAA MH(OpMALNK B

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

HpOMe)KYTOLIHaH aTrTeCTanusd 1o JUCHUILIMHE OCYICCTBIISICTCA B cbopMe 3a4€Ta C OHCHKOﬁ.

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

. MUKpOKOHTpOJIIEpPH! — Ha3HAYEHUE, 00111asi apXUTEKTypa, UCTOPUS Pa3BUTHUS, OCHOBHBIE CEPUU.

. Mukpokontposuepsl Intel 8051.

. Muxkpoxontposepsl PIC.

. Mukpokontposepst AVR.

. AnmapartHas BbluucauTenbHas miargopma Arduino.

. Mukpoxontposuiepel MSP430 Texas Instruments.

. CpexnctBa nporpaMMHUpOBaHUSI MUKPOKOHTPOJIIIEPOB.

. AnpecHoe MpOCTPaHCTBO U OPTaHU3alUs TaMATH MUKPOKOHTPOJIIEPOB.

. Apxurektypa L{ITY mukpokonTpomiepos. Peructpsr LIITY.

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

11.TaliMepsl MUKPOKOHTPOJLIEPOB.

12. PexxumMbl paboThl TaliMEPOB MUKPOKOHTPOJIJIEPOB: PEKUM MPSAMOTO CUETa, PEKUM HETpephIB-
HOTO cyeTa.

13. PexxuMbl paboThl TalitMEpOB MUKPOKOHTPOJUIEPOB: PEKUM PEBEPCUBHOIO CUETA, PEKUM 3aXBa-
Ta, peXXUM CPaBHEHUS.

14. ®ynkuuu s3pika Arduino i paboThl ¢ TaMepoM.

15. TlocnenoBaTenbHBIN HHTEP(DHEIC MUKPOKOHTPOJIIIEPOB.

16. Pexxum UART mocnenoBarenpHOro nHTEpdeiica.

17. Pexxum 12C nocnenoBaTenbHOT0 HHTEPdETica.

18. Pexxum SPI mocnenoBatenbHOro nuHTEpderica.

19. Monyns orepaimoHHOTO YCHIIUTENS B MUKPOKOHTPOJIIEPAX.

20 Moaynp aHaJIOTOBOTO KOMIIapaTOPOB MUKPOKOHTPOJIEpAX.

21. Mogayns ALl B MUKPOKOHTpOJIIEpaX M PEXKUMBI €r0 pabOTHI.

22. Monyns LIAIl B MUKPOKOHTpOJLIEpAX.

23. IlopktoueHre KHOIOK K JUHUSIM TOPTOB MUKPOKOHTPOJIJIEPA.

24. IlogxmroueHue KJIaBUaTyp K JIMHUAM IOPTOB MUKPOKOHTPOJUIEPA.

25. Iloaxmouenue kHOMOK ko Bxoay ALIIT mukpokoHTpOIIEpa.

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

O 0 1IN DN WP



27. lloaxatoueHue Harpy3Ku Mo MePEMEHHOMY TOKY K IMCKPETHBIM BBIX0JIaM MUKPOKOHTPOJLIEPA.
28. IlopktoueHre CBETOAUOAHBIX HHANKATOPOB K MUKPOKOHTPOJLIEDPY.

29. [lonsiTHE TPOrpaMMUPYEMOT0 JIOTUYECKOro KoHTposuiepa. OcHoBHbie TuIibl [TJIK.

30. ApxHUTeKTypa NPOorpaMMHPYEMOTr0 JIOTHUECKOT0 KOHTPOILIEPA.

HIkajnbl oeHKH 00pa30BaTeNbHbBIX 10CTHKEHUH

banabl Ouenka
(utoroBoit (6as11 32 oT-
N N TpeGoBanus Kk 3HAHUAM
pPEUTUHIOBOM | BeT Ha 3a4e-
OIICHKH) Te)
- OLIeHKa «OTIUYHO» BBICTABISCTCS CTYACHTY, €CITU OH TIyOOKO U
MPOYHO YCBOWJI IPOTPaMMHBINA MaTepual, Mociae10BaTelIbHO, YETKO
U JIOTMYECKH CTPOWHO U3JlaraeT ero Ha 3adere, BIaJeeT
100-90 «omauyHo» | HEOOXOJWMBIMM HaBBIKAMHU W TPHEMAaMU BBIIIOJIHEHUS 3aJlaHui,
45-50 6annoé | ymeeT TECHO YBSI3bIBaTbh TEOPHIO C PAKTUKOM
- YueOHble JOCTHKEHUSI B CEMECTPOBBIN MEPUOJ U PE3YIbTATHI PY-
OEKHOTO KOHTPOJIS JEMOHCTPHPYIOT BBICOKYIO CTEIICHb OBJIQJICHUS
MIPOrPaMMHBIM MaTEepPHAIOM
- OneHKa «XOpPOIIO» BBICTABIISICTCS CTYACHTY, €CJIM OH TBEPJIO 3HA-
€T MPOrpaMMHBIN MaTepual, TPaMOTHO U 10 CYIIIECTBY U3JIaraeT ero
Ha 3a4eTe, He JIOMycKas CYIMECTBEHHBIX HETOYHOCTEH B OTBETE Ha
89-70 (xopoutoy BOIIPOCHI
36-44 bannos .
- Y4eOHbIe JOCTHKCHHS B CEMECTPOBBIN TIEPUOJ U PE3YIILTATHI PY-
OEKHOTO KOHTPOJISL AEMOHCTPUPYIOT JOCTATOYHYIO CTENEHb OBJIA-
JICHUS TIPOTPAMMHBIM MaTepUaIoM
- OLeHKa «yJOBIIETBOPUTEIHHOY» BBICTABISETCS CTYACHTY, €CIH OH
UMEeT 3HaHHWS TOJBKO OCHOBHOTO NPOrPaMMHOrO MaTrepuala, He
«ydosnemeo- YCBOMJI €ro JIeTayield, AOMYyCKaeT HETOYHOCTH, HEJ0CTATOMHO Npa-
69-60 pumenbio BUJIbHBIC ()OPMYTUPOBKH, HAPYIICHUS JIOTUISCKOU TIOCIICI0OBATEIb-
31-35 Gantog | HOCTH B H3IOKEHUH TIPOTPAMMHOTO MaTepHana
- Y4eOHbIe JOCTHKCHHS B CEMECTPOBBIN TIEPUOJT U PE3YIIBTATHI PY-
OEKHOTO KOHTPOJS JEMOHCTPUPYIOT HEJOCTATOYHYIO CTENeHb
OBJIAJICHUS TIPOTPAMMHBIM MaTepHUATIOM
- OLleHKa «HEYTOBIETBOPUTENHHOY» BBICTABISETCS CTYIACHTY, KOTO-
pBIi HE 3HAET 3HAYUTEJIBHOW YacTH MPOrpaMMHOr0 mMaTepuania, J10-
«Heydosne- MyCKAaeT CYIIECTBEHHbIE OIIMOKHU, OCTaBJISET HEPACKPBITHIMH BO-
npockl. Kak mpaBuiio, oleHKa «HE 3a4TEHO» CTABUTCS CTYICHTaM,
59-0 meopumets: KOTOpBhIE HE MOTYT MPOJOJDKUTH OOydeHue 0e3 TOMOTHUTETbHBIX
0-3 0H60:z)mzog 3aHSATHI MO COOTBETCTBYIOIIEH TUCIUIIIINHE

- YueOHble JOCTHXKEHHSI B CEMECTPOBBII MEPHUO U PE3YNbTaThl py-
OEKHOTO KOHTPOJISl IEMOHCTPHUPOBAIIM HEBBICOKYIO CTEIEHb OBJIA-
JICHHS TPOTPaMMHBIM MaTepHaJIOM [0 MUHUMAJIbHOH TJTAaHKE
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MaTepuajibHO-TeXHHYECKOe o0ecredeHue y4eOHOM 1 CIUITHHbI

JlexuvoHHBIE 3aHATHUS NMPOBOAATCS B CIELUAIN3UPOBAHHBIX AyAUTOPUSAX, OCHAIICHHBIX MYJIb-
TUMEIUIHBIM 000pyaoBaHueM. [IpakTryueckue 3aHATHS NPOBOJAATCS B J1aOOPATOPUU C MUKPOKOHTPOJI-
JIEPHBIMU CTEHJIaMH UJIM B KOMIIBIOTEPHOM KJIacce.

s caMocTosTENbHON paboThl CTYIEHTOB MCIIOJIb3YETCsS KOMIIBIOTEPHBIN KJIacC € BBIXOOM B
uHTepHeT. /{15 mpoBeeHusl KOHCYNIbTallui U obecriedeHnsi He0OOXOIMMBIMU UCTOYHUKAMU T10 JTUCIU-
IUTMHE pa3paboTaH KOMILIEKC 3JIEKTPOHHBIX COMPOBOIUTENBHBIX CIIPABOYHBIX MaTEpUAIOB.

y‘leﬁHO'MeTOI[I/I‘IeCKI/Ie PCKOMECHIANIMUA NJIA CTYACHTOB

1. Yka3aHus s npOoCayInBaHUs JIEKIUN

[lepen HayaoMm 3aHATUI BHUMATEIbHO O3HAKOMHTHCS C YU€OHBIM IJIAHOM IPOBEICHUS JIEK-
LUI ¥ CIUCKOM PEKOMEHJOBAaHHOM JINTEPATYPHI.

Ilepen mocemieHneM OYEPETHON JIEKIUU OCBEXUTH B IIaMATH OCHOBHBIE KOHLEIIUHU IIPOHIEH-
HOro panee marepuana. IlogroroButs npu He0OXOAMMOCTU BOINPOCH Ipenojasarento. He Hano ona-
CaThbCsl, YTO BOMPOCHI MOTYT OBITH MPOCTHIMH.
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Ha nekunn ocCHOBHOE BHMMAaHHE CIEIyeT YACIATh HE (popMylaM M MaTeMaTHYECKUM BBIKIIAI-
KaM, a COJICPKAHUIO U3Y9aeMbIX BOIIPOCOB, OMPECIICHUSM U TTIOCTAHOBKAM 3aj1ad.

B mporiecce nzydeHus JICKIIMOHHOTO Kypca HEOOXOIMMO IO BO3MOXKHOCTH YacTO BO3BPAIIAThCS
K OCHOBHBIM TOHSTHSIM M METOJIaM pelIeHHs 3a1a4 (37eCh BO3MOXKEH BBIOOPOUYHBINA KOHTPOJIb 3HAHUH
CTYJICHTOB).

XenarenbHO HMCIIONB30BATh KOHCIIEKTHI JICKIUI, B KOTOPBIX MCIOJIB3YETCS MPUHATAS MPEroaa-
BaTeJIeM CUCTeMa 0003HAUCHUH.

Jlnst 6osee mogpoOHOTO M3YYEHUsT Kypca clieayeT paboTaTh ¢ peKOMEHIOBAHHBIMU JIMTEPATYP-
HBIMU MICTOYHUKAMH U BHOBb IOSIBIISTFOIMHCS UCTOYHUKAMHU.

2. YKkazaHus AJs y9acTHsl B MPAKTUICCKUX 3aHITUIX

[Tepen mocerieHreM ysICHUTh TEMY MPAKTHYECKOTO 3aHSATUS M CAMOCTOSITEIIBHO H3y4UTh TEOpe-
TUYECKHE BOIIPOCHI.

B koHI1e 3aHATHS TPH HEOOXOAUMOCTH BBISICHUTD y MPETIOIaBaTelNsl HESICHBIC BOTIPOCHI.

OcCHOBHBIE Pe3y/IbTAThI BBIIIOJIHEHUS PA0OTHI HEOOXOAMMO pacIedyarars.

3. CamocrosTenbHas padoTa CTYICHTOB OOBIYHO CKJIAJBIBACTCS U3 HECKOJIBKUX COCTABJISIONINX

- pabora ¢ TeKCTaMu: y4eOHHUKAMH, TICPBOMCTOYHUKAMH, JOTIOJHUTEIBHOM JIUTEPATypO, B TOM
YHCciIe MaTepruallaMi HHTEPHETA, a TAKXKe MPopadoTKa KOHCIICKTOB JICKIINH;

- IOATOTOBKA K MPAKTHYSCKUM 3aHSATHSIM;

- MOATOTOBKA K 3a4€Ty HEIOCPEICTBEHHO MEPE]l HUM.

Takum 00pa3oM, caMOCTOsTENbHAs pabdoTa CTYACHTOB SIBISIETCS HEOOXOAUMBIM KOMIIOHEHTOM
MOJTyYCHHUS TIOJTHOIIEHHOTO BBICILIETO 0Opa30BaHHSI.

MeTO)]l/I‘leCKI/Ie PEKOMEHIAIUNA NJIsA npenonaBaTeﬂeifl

1. Ykazanus 1 npoBeACHUs JEKIUH

Ha nepBoii BBOJHOI JIEKIIUU ceNaTh 001uii 0030p cofepaHus Kypca U OTMETHTh HOBBIE Me-
TOJBI ¥ TIOJIXOJIBI K PEUISHHUIO 3a/1a4, paCCMaTPUBAEMBIX B KypcCe, JOBECTH JI0 CTYJAEHTOB TpeOOBaHUS
Kadeapbl, OTBETUTH Ha BOIIPOCHI.

[Tpu moAroToBKe K JEKIMOHHBIM 3aHATHUSM HEOOXOIMMO MPOAYMaTh IUIAH €ro MPOBEACHHUS,
coJiepKaHUE BCTYNMUTEIbHON, OCHOBHOW M 3aKIIFOUUTENIbHOM YacTH JIEKIIMHM, O3HAKOMHUTHCS C HOBUH-
KaMu y4eOHON M METOIUYECKOM JUTEPATYpPhl, MyOJIUKAIIUAMHA TIEPUOJUUYCCKON MeYaTH Mo TeMe JIeK-
[IUOHHOTO 3aHATHUS. Y TOUHUTH TUTAH TIPOBEICHUS TIPAKTUIECKOTO 3aHATHUS 10 TeMe Jiekiuu. [lepen usz-
JIO’)KEHUEM TEKYIIEro JICKIIMOHHOTO MaTepualia HallOMHUTH 00 OCHOBHBIX HTOTaX, JOCTUTHYTHIX Ha
npenbaymux jgekusax. C 9Toil 1enbro 3a1aTh HECKOJIBKO BOPOCOB ayAUTOPUU U OCYIIECTBUTH BBIOO-
POYHBIN KOHTPOJIb 3HAHUM CTYACHTOB.

B xoxe neknmumoHHOTO 3aHATHUS TpENojaBaTelb JOHKEH Ha3BaTh TeMY, y4eOHBIE BOMPOCHI,
O03HAKOMHTH CTYJEHTOB C MEPEYHEM OCHOBHOM W JIONOJHUTEIBbHOW JIUTEPATyphl MO TEME 3aHSTHS.
PackpriBas copepkanue yueOHBIX BOIPOCOB, aKIIEHTHPOBATh BHUMAHHUE CTYJCHTOB HA OCHOBHBIX Ka-
TETOPUSIX, SIBJICHUSIX U MPoIleccax, 0COOCHHOCTIX MX MPOTEKaHMs. PacKpbIBaTh CYITHOCTh U COJEpIKa-
HUE€ Pa3IMYHBIX TOYEK 3PEHUS M HAYYHBIX MOIXOJO0B K OOBSICHEHHUIO TEX WJIM WHBIX SBJICHUW U TPO-
LIECCOB.

CrnenyeTr apryMeHTHPOBaHO OOOCHOBATh COOCTBEHHYIO MO3UIIMIO TIO CIIOPHBIM TEOPETUUECKUM
BorpocaMm. [IpuBoauThs mpuMepsl. 3a1aBaTh MO X0y M3JIOKEHUS JICKIIMOHHOTO MaTepraja puTopHye-
CKHE€ BOIIPOCH M CAMOMY JIaBaTh HA HUX OTBET. DTO CIIOCOOCTBYET aKTUBH3AIIUUA MBICIUTEIHLHOMN J1es-
TEIBHOCTHU CTY/IEHTOB, MOBBIIIEHUIO UX BHUMAHUS U MHTEpPECA K MaTepHally JEKIHNH, €€ COJIePKAHUIO.
[IpenogaBaTens QOMKEH PYyKOBOJIUTH pabOTON CTYEHTOB MO KOHCIIEKTUPOBAHUIO JICKIITHOHHOTO MaTe-
puaia, moJu4epKuBaTh HEOOXOIUMOCTh OTPAKEHHS B KOHCIIEKTAX OCHOBHBIX IOJOKEHHHA WU3ydaeMOU
TeMbI, 0CO00 BBIJEISISI KAaTETOPUANIBHBIM anmapar. B 3akiItounTeTbHON YacTH JIEKIMH HE0oOXO0JUMO



c(opMynHpoBaTh OOLIME BBIBOABI IO TEME, PACKPHIBAIOIIUE COACPKAHUE BCEX BOIPOCOB, OCTABICH-
HBIX B JIeKIUU. OOBSABUTH TJIAH OYEPETHOTO MPAKTHYECKOTO 3aHATHUS, 1aTh KpAaTKHEe PEKOMEHAALNH 110
IIOITOTOBKE CTYAEHTOB K 3aHATHIO. ONpeaenuTh MECTO U BpeMsl KOHCYJIbTAllUU CTyJI€HTaM, II0KelaB-
IIMM BBICTYIIUTh C JJOKJIAJlaMu U pedepaTamu.

Ha nocnenneit nexuuu ynenuTh Bpems Uil 0030pa Haubosiee BaKHBIX IOJIOKEHHH, paccMOT-
PEHHBIX B Kypce.

2. Yka3aHus 1715 NPOBEACHUS IPAKTUUECKUX 3aHATUN

YeTko 0003HAYUTh TEMY NTPAKTUYECKON PaOOTHI.

OO0cynuTh OCHOBHBIE IIOHATHS, CBA3aHHBIE C TEMOU PaOOTHI.

B mpouecce pemieHus 3agad BECTH JUCKYCCHIO CO CTYAEHTaMU O IPAaBUJIBHOCTH IPUMEHEHUS
TEOPETUYECKUX 3HAHUU.

OTMeuath CTYAECHTOB, Hau0OoJIee aKTUBHO YYaCTBYIOLIUX B PEIICHUH 3a/1a4 U IUCKYCCHUSX.

B koHIle 3aHATHA 331aTh ayUTOPUHM HECKOJIBKO KOHTPOJIBHBIX BOIPOCOB, IPOKOHTPOJIMPOBATH
XOJI BBITIOJTHEHUS PAKTHYECKON PaOOTHI.

3.Yka3aHus 10 KOHTPOJIIO CAMOCTOSITEIbHON Pa0OThI CTYJEHTOB

ITo ycmoTpeHnuto npenojaBaress 3a/laHie Ha CaMOCTOSATENIbHYIO paboTy MOXKeET ObITh MHIUBUAY-
aJIbHBIM WIN (POHTAIBHBIM.

[Ipu ucnonb3oBaHUKM MUHIUBUAYAIbHBIX 33JaHU TpeOOBaTh OT CTYyJEHTa MUCbMEHHBINA OTYET O
IIPOJIeJIaHHOM pabdoTe.

IIpu mpuMeHeHMH (POHTAIBHBIX 3aJ@HUM BECTH KOJUIEKTUBHBIE OOCYXJEHHUS CO CTyAEHTaMU
OCHOBHBIX TEOPETUYECKUX IOJIOKEHUH.

C 1enpro KOHTPOJISI KaUeCTBA BBHITIOJIHEHUSI CAMOCTOSITETILHON paboThl TpeOOBAaTh WHANBUYAIIb-
HbIE OTYETHI (JIOMYCTUMO BMECTO NMUCHBMEHHOIO OTYEeTa MPUMEHSTh WHIAUBUAYAIbHbIE KOHTPOJbHBIE
BOIIPOCHI).

[Iporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeOoBanusmu OC HUAY MUOU u yueOHBIM
IUTAHOM OCHOBHOM 00pa3oBaTeNbHON MporpamMMbl 10 HampaBieHuto noarotosku 27.03.04 Ymopasie-
HHE B TCXHUYCCKUX CUCTEMAX.

Pabouyro nporpammy cocTaBuiI: " S lyee / — Hecpiroix U. B.
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