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]_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 CHCTEMaxX YIpaBieHUs». [laHHAS AUCLUIUIMHA MOXKET CIY>KUTb
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-
HBIH XapakTep TPYyAOBOil fes-
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/J1€ COBMECTHOTO 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 pacripe-
JIEJIEHNN IPOEKTHBIX 3a]a4 B
COOTBETCTBUH C CUIIbHBIMU
KOMIIETEHTHOCTHBIMU U AMO-
LMOHAJILHBIMHU CBOMCTBaMU
YIEHOB MPOEKTHOM IrPYIIIBI.

HAy4YHOTO TMOJX0Ja U
yyBcTBa «Bce B oaHOI
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
JucnurninuHa mpernoaeTcss CTyaeHTaMm B 6 cemectpe. OO0Immas TpyA0eMKOCTh AUCITUIUIHHBI CO-
cTaBJIseT 4 3a4eTHBLIX eAUHMIEI, 144 ak. Jaca.



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 | Ne HaumenoBanue pa3jaeia Buabl yueOHoii 1eATeIbHO- ATTecTa Makcu
P T (TeMbl) TUCHMILTHHBI cTH (B yacax) iud pas- MaJib-
a e o ° aeJsa HBIN
3 M = = (dpopma*) 0aJL1
A | bl R O 3a
e = s 2 > pazmen**
o = =9 = =
a e = e = O
a S £ |8 | & | &
2] = = = ®)
1 OO0mme NPpUHIMIIBI YCTPOHCTBA M (PYHKIMOHMPOBAHUSA MUKPOKOHTPOJLICPOB
1 | CoBpeMeHHBII MUP MUKpO- | 22 2 - 4 16 20
KOHTpPOJUIEPOB. 8-, 16- u 32-
pa3psiiHbIE MHUKPOKOHTPOJI-
JIephI
2 | Opnokpuctanbueie Mukpo- | 30 2 - 8 20
koHtpomeper ¢ CISC-
APXUTEKTYpOM.
3 | OnHoKkpucTadbHbIE MHUKpO- | 26 2 - 4 20 K
koHTpoiiepsl ¢ RISC-
APXUTEKTYpOI.
2 IIporpammupoBanue mukpokonTposiiepoB ATMEL AVR
4 | Cpencrsa pa3paboTku. | 32 4 - 8 20 30
[TporpamMmmHoe obecrnieueHue
MUKPOKOHTPOJUICPOB.
5 | TumoBoe mnporpammupoBa- | 34 6 - 8 20 T
HUE MHKPOKOHTPOJUICPOB.
Hcnons3oBanue Taiimepa B
nporpammax. OOMeH naH-
HeIMH. YrpasieHue FLAS-
MaMSATBIO. Ynpasnenue
AQHAJIOTOBBIM BXOJIOM.
Bua npomexyToOYHOM aTTeCTANMHU 144 | 16 - 32/10 | 96 30 50

* - COKpalIeHHOEe HauMEHOBaHHUE (POPMBI KOHTPOJIS

** - cyMMa MakCcUMallbHBIX OaiioB JoibkHa ObITh paBHa 100 3a cemecTp, BKIItoUas 3a4eT U (MIIH) DK-

3aMCH

COKpaH_IeHHOC HanMMCHOBAHHC q)OpM TEKYIIETO KOHTPOJIA U aTTeCTAllUN Pa3JICJIOB:

O0o3Hauenune ITosiHOe HaUMEeHOBaHUE
T TectupoBanue
K Komnoksrnym
30 3a4eT ¢ OIEHKOHI
Conepikanue JJEKIMOHHOIO Kypca
TeMbI JeKIHM. Beero | Y 1€0HO- MeTo-
Bonpocel, oTrpadaTpiBaeMble Ha JIEKIHA yacos Auraeckoe obec-
neyeHue

Jlekuust 1. CoBpeMeHHbIIii MHP MHUKPOKOHTpOJIepoB. 8-, 16- u 32- 2 1-8

pa3psiHbie MUKPOKOHTPOJJIEPHI.
1. Bunbl 1 apXuUTEKTYpbl MUKPOKOHTPOJIIEPOB.

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




4. CuaxpoHuzarnus. TakTOBBIN reHepaTop.

5. Cucrema npepwiBanuid. Taiimepbl - cueruuku. [loacucrema BBOJA-
BBIBOJIA.

6. Bctpoennsie nepugepuiiHpie ycTponcTBa.

Jlekuusa 2. OpHokpucTajdbHble MHUKpPOKOHTpPOsIepsl ¢ CISCH
ApPXUTEKTYPOil.

1. ApxutekTypa u GyHKIHOHAIBHBIE BO3MOXXHOCTU. CHcTeMa KOMaH/I.

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

4. TexHUYECKHE XapaKTEPUCTHKU MHUKPOKOHTPOJLIEPOB (padouee Hamps-
YKEHUE, TTOTPEOIIIeMbI TOK, TeMIIepaTypHBINA JHANAa30H, TPOU3BOTUTEIb-
HOCTh B MIPS, 00béM namsTu, Habop nepudepuidiHbIX PyHKIUH U T. 11.).
S. Be100p MUKPOKOHTPOJIIEpA B COOTBETCTBUH C TPEOOBAHUSIMHU.

1-8

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

1. PIC-xonTposmnepsl. Apxurektypa Mukpokontposuiepa PIC.

2. YCTpOMCTBO IpoIieccopa MEKPOKOHTPOJLIEPA.

3. Ctpykrypa (kapTa) naMsatu. Anpecarmsi.

4. Iepudepuiinsie pynkunu. Habop uHCTpyKIIMiA.

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

Jleknusi 4-5. CpencrBa paspadorku. IIporpammHuoe obGecneueHue
MHKPOKOHTPOJLJIEPOB.

1. KoMnunaropsl, 361K U APYTUe CPECTBA pa3pabOTKH.

2. Wcnonb3oBaHue s3blKa acceMOyiep Uil MPOTrpaMMHUPOBAHUS MUKPO-
KOHTPOJLJIEPOB.

3. Ucnonp3oBanue s3pika C 1711 IporpaMMUpPOBAHUSI KOHTPOJUIEPOB.

4. TexHonorudeckas Lernovka NporpaMMHUPOBaHUS MUKPOKOHTPOJIEPOB.
S. IIporpamMmmarops! ¥ IpOrpaMmsbl YIPABJIEHUS IPOrPAMMAaTOPaMHU.

6. IIporpaMmMHBIE CpeCTBa, UCIIOIB3YEMBIE JIJISl IPOIPAMMUPOBAHUS.

7. CpencrBa OTJIaJIKH.

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

1-8

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. YnpaBieHue namsThlo.

7. YpaBieHUe aHAJIOTOBBIM BXOOM.

IlepeyeHb NPAKTHYECKUX 3AHATHH

Tema npakTnyeckoro 3ausitusi. Bonpocsl, orpadarbiBa-
eMble HAa IPAKTHYECKOM 3aHATUH

Bcero
4acoB

Y4eOHO- MeTO-
aa4YecKoe odec-
neyeHue

Tema 1. PaGoTa ¢ TeXHMYeCKOIl JOKYMEHTALUEH.
1. ITouck azmpecoB anmapaTHbIX PErHCTPOB.
2. Pabora ¢ mpuHIMIHUAIHLHON CXEMOM TeCTOBOMU TUIATHI.

3. OTpaboTKa HaBBIKOB PA0OTHI C CUCTEMOI MPOrPaMMUPOBAHMSI M OTJIA/I-

1-8




KU [TPOTPaMM.

Tema 2. AIIIl MUKpOKOHTpOJLIIEpa.

1. Pesxumsbl paboter ALIIL.

2. PacueT BpeMeHH BBIOOPKHU U NPEOOpa30BaHMS CUTHAIA.
3. Beibop dhopmara npencraBicHus TaHHBIX.

4. PaboTa ¢ HECKOJIbKUMH aHAJIOTOBBIMHU KaHAJIAMH.

5. IIporpamma pa6otsl ¢ ALIIT MukpokoHTpoILIepa.

1-8

Tema 3. O0MeH TaHHBIMH.

1. [TocnenoBarenbHbIe U NapasuieIbHble HUHTEP(ENCHI.

2. UART. [Ipunuun padots! munasl UART, npoTokos nepegaun JaHHBIX.
3. I[Ipotokossl SPI u 12C, ux npuHIMIIBI paOOTHI.

4. Ilporpamma, peanu3yromnias aCHHXPOHHBINA BBOJI-BBIBOJI CHTHAJIOB.

5. [Iporpamma oOmMeHa nHPOpMAITUEH MEXIY YCTPOMCTBAMH C HCIIOIB30-
BaHueM nHTepdeiica SPI.

Tema 4. Taiimepsl.

1. Buap! TaliMmepos.

2. Pexxumbl paboThI TaliMepOB.

3. I3MepeHne MajblX IPOMEKYTKOB BPEMEHHU.

4. Cucrema TakKTHPOBAHUS MUKPOKOHTPOJIJIEPA U METO/bI €€ HAaCTPOUKH.
5. IIporpamMma a1 IEpUOAMYECKOrO BBIBOIA CUTHAJIOB C UCIIOJIB30BAHUEM
TariMepa U JeJINTEIEH YaCTOTHI.

1-8

Tema 5. Un¢gopmanuoHHbie CBSI3H MUKPOKOHTPOJIJIEPA € 00bEKTOM.

1. Pa3paboTka mporpaMMbl yIpaBJIeHUs [IarOBBIM JBUTATEIIEM.

2. Pa3zpaboTka mporpamMmbl YT€HUSI COCTOSIHHSI KOMIUJIEKTa MEXaHUYECKHUX
MEPEKIII0YaTENIEH, 1EKOAMPOBAHNS U BBIBOJA HA 7-MU CETMEHTHBIN MH/IU-

KaTop HOMCpaA COCTOAHUA HepeKJnoaneneﬁ.

1-8

IIepeyeHb 1a00pATOPHBIX PAOOT - He MPEAYCMOTPEHBI Y4eGHBIM IIAHOM

3agaHus I CAMOCTOATEILHOM PadoThI CTYICHTOB

Yy4yeoHo- meTo-

YIOPaBJIAIONIUX CUCTEM

Bomnpocsl 111 caMOCTOATEIbHOTO U3yYeHHs (3a1aHUs) Beero AnYecKoe odec-
uacos neyeHue

OCHOBHBIE THIIbI APXUTEKTYP COBPEMEHHBIX MUKPOKOHTPOJLIEPOB 8 1-8
CpencTBa MporpaMMHAPOBAHISI MEKPOKOHTPOJIIIEPOB 8 1-8
OCOo0eHHOCTH OTJIaIKU MPOTPaMM JIJIsl MUKPOKOHTPOJIJIEPOB 10 1-8
Cucrema xoman MmukpokonTposuiepa MC68HCI11. Kpocc-accembnep u 10 1-8
MOHHUTOP MUKpoKOoHTpouiepa MC68HC1 1
DyHKIIMOHNPOBAaHHE ITOPTOB BBO/IAa-BBIBO/IA, TIPABUIIA CHHX POHH3AIHA 12 1-8
oOMeHa JaHHBIMH, METO/Ibl KOAMPOBAHUS MEepelaBaEMbIX JaHHbIX
TaiimepHble PyHKIIMY MUKPOKOHTPOJUIEPOB, IPOrPAMMUPOBAHKE Bpe- 12 1-8
MEHHBIX TIOCJIEJOBATEILHOCTEH, OTpaHUYEHHUS MUKPOKOHTPOJIIEPHOM
TEXHUKA
MeTobl H3MEpPEeHHsT BpeMEHHBIX HHTEPBAJIOB, MIOTPEITHOCTH H3Mepe- 12 1-8
HU, TOTPENTHOCTH BBIYUCIICHUI
Monynsinus, Kak CpeACTBO KOJUPOBAHHUS WHPOPMAIMU; MMITYyJIbCHBIE 12 1-8
CHCTEMBI KOAMPOBAHUS; MpeoOpa3oBaHNe aHAIOTOBOIO CUTHANA B UG-
POBYIO (OpPMY: OTpaHUYEHUS M TOTPEITHOCTH
ComnpsikeHre anmnapaTHbIX U IPOTPaMMHBIX CPEAICTB MHPOPMALMOHHBIX 12 1-8




CamocrosTenbHas paboTa CTYJISHTOB IpEAoiaraeT NOUCK HH(OPMAIMU 10 TeMaM; TOATrOTOB-
Ky K HHTEPaKTUBHBIM 3aHATUSIM; TIPEICTaBICHHE MaTepuaia B Buae pedeparoB. Kontponas CPC npen-
nmoJjrara€TcCs B BUAC OLICHKU aKTHUBHOCTU CTYACHTOB HAa MHTCPAKTHBHLIX 3aHATHUAX U OUCHKHU IMOATOTOB-
JIEHHBIX pedeparTos.

PacueTrHo-rpaduyeckasi padoTa - ne npeaycMoTpeHa y4eOHbIM ILIAHOM

KypcoBasi padoTa - ne npexycMorpeHa yueGHbIM ILIAHOM

Oo0Opa3oBare/ibHbIC TEXHOJIOTMH

[Ipn peannsamuu yueOHOro Marepuajga Kypca HCIOIb3YIOTCS Pa3iIM4YHbIE 00pa3oBaTEIIbHbIC
TEXHOJIOTUH, CIOCOOCTBYIOIIME CO3/aHHIO aTMOC(epsl CBOOOAHOW M TBOPUYECKOH AMCKYCCHM Kak
MCXKAY NperoaaBaTrcjicM U CTYACHTAaMH, TaK U B CTy,HCH'—ICCKOﬁ rpynre. HGHLIO IIpHU 3TOM SABJIACTCA
BBIPa0OTKA y CTYJCHTOB HAaBBIKOB U KOMITETECHIIHI, TO3BOJISIOMINX CAMOCTOSTEIBHO BECTH MCCIIE0Ba-
TEJILCKYIO ¥ HAyYHO-TI€IarOTHYECKYI0 padoTy.

[IpakTHyeckas MOArOTOBKA MPU peaTn3aluyl y4eOHOH AMCHUILIMHBI OPTraHU3yeTCs IyTeM Ipo-
BCACHUA MPAKTUYCCKUX 3aH5[THI>i, npeaycMaTrpuBarOmmx y4acTue 06yqa1011mxcs{ B BBIIIOJIHEHHUU OT-
JETBbHBIX 2JIEMEHTOB Pa0OT, CBA3aHHBIX ¢ OyayIIel NpodecCHOHaTbHON A TEIbHOCTHIO.

HpaKTI/I‘ICCKaﬁ IIOArOTOBKAa TAaKXXC BKIOYACT B ce0st 3aHsATHUSA JICKHMOHHOT'O THIIa, KOTOPBLIC
IpeayCcMaTpUBAIOT Niepeiady Y4eOHOH nHpOpMaIy 00yJaroUMCsi, HEOOXOIMMOM ISl TIOCIIEAY oI e-
'O BBIITOJHEHHS PadoT, CBSI3aHHBIX ¢ Oyaymiel mpodecCHOHATbHON AEATEIbHOCTHIO.

AyIuTOpHBIE 3aHATHS IPOBOASATCS B BUJIE JICKIMH M MPAKTUIECKUX 3aHATUH C HCIIOIb30BaHHEM
[1K, KOMITBIOTEPHOTO MPOEKTOpa M y4eOHBIX JIabOpaTOpHBIX cTeHn0B. CaMocTosTenbHas pabora CcTy-
JCHTOB MIPOBOMTCS 1O/ PYKOBOJICTBOM IpErnoAaBaTesield, ¢ OKa3aHUEeM KOHCYJIbTALUI U MOMOIIH IIPH
MOATOTOBKEC K NPAKTHUYCCKUM 3aHATHAM.

DoH/ OLIECHOYHBIX CPEICTB

CDOH,Z[ OLCHOYHLIX CPEACTB IO AUCHUIIIIMHE obecreynBaeT IMPOBEPKY OCBOCHUA TNIAHUPYCMBIX
pe3ynbTaToB 00yueHus: (KOMIETEHIIMH U UX WHAMKATOPOB) MOCPEICTBOM MEPONPUATUN TEKYILETO, Py-
OEKHOro U IMPOMEKYTOUHOTI'O KOHTPOJIA IO AUCHUILIINHE.

CBs3p Mexy (GOpMHUPYEMBIMU KOMIIETEHIUAMU U (pOpMaMH KOHTPOJISL UX OCBOEHMSI MIPECTAB-
JICHA B cnez[yfomeﬁ Ta6J’II/ILIeZ
Ne HanmenoBanue KOHTpOIUpPY-

CMbIX

n/m
pa3zenoB (TeMbl)

Kox u nanmenoBanue HHIUKATO- HaunmeunoBanue
pa JOCTUKEHUSI KOMIIETEHIUN OLIEHOYHOT'O CPEACTBA

Bxo/1HOI KOHTPOJIb

Bomnpockl BXOTHOTO KOH-
TpoJIs (MMCbMEHHO)
ATTecranys pa3aenoB, TEKYIIMA KOHTPOJIb YCIIEBAEMOCTH

2 | Obmme mnpuHnunel ycrpoi- | 3-11K-3, 8, YKII-2
ctBa u (¢yHkumonuposanus | Y-T1K-3,8, YKII-2

1 | BxoaHoit KOHTPOJIB

TectupoBanue (MUCh-

MUKPOKOHTPOJUIEPOB B-T1K-3,8 YKII-2 MEHHO)
3 | IlporpammupoBanue mukpo- | 3-I1IK-3, 8, YKII-2 Komnoksuym (mucbMeH-
koHTposutepoB ATMEL AVR | V-TIK-3,8, YKII-2 HO)
B-T1K-3,8 YKII-2
[TIpomexxyTouHas arrecranus
4 | 3ayer ¢ OLEHKOMH 3-T11K-3, 8, YKII-2 Bomnpocs! k 3auety (ycT-
VY-IIK-3,8, YKII-2 HO)

B-T1K-3,8 YKII-2




BXOI[HOﬁ KOHTPOJIb IMPECAHA3HAYCH IJIS BBISABJICHUSA Hp06eHOB B 3HAaHUAX CTYACHTOB U T'OTOB-

HOCTH MX K IOJY4YEHHUIO HOBBIX 3HaHUM. OLIEHOYHBIE CPECTBA Uil BXOJHOTO KOHTPOJIS MPEACTaBIISIOT
co00# BOIIPOCHI, KOTOPBIE 33JAI0TCS CTYACHTAaM B MUCbMEHHOH (popme.

Boo~NoR~WNE

0.

Ilepeuenv 60onpocos 6x00H020 KOHMPOA
[IpuHIUITBI TOCTPOSHUSI MUKPOIIPOLIECCOPHBIX CUCTEM.
[[uHHas CTPYKTYypa CBSI3€l B MUKPOMIPOIIECCOPHOM CHCTEME.
O000111IeHHAs CTPYKTYpa MUKPOTIPOIIECCOPHOM CHCTEMBI YITPABICHHUS.
[Iporuecc BBIMOIHEHUS KOMaH/Ibl B MUKPOIIPOLIECCOPHOI cucTeMe.
Tunbl agpecann B MUKPOIIPOLIECCOPE.
ITonsrue un Haznauenue O3Y, I13V.
YcTpoiicTBa BBOJa/BBIBOIa MHPOPMALINH.
Hasznauenne AJIY u ycTpoiicTBa ynpaBieHHUs.
[Tonstue u naznauenue LIAIT u ATLIIL.
KonTponb 1 quarnocTuka MUKpOIPOLECCOPHBIX CUCTEM.
Texymuii KOHTPOJIb — 3TO HEMPEPHIBHO OCYIIECTBISIEMbII MOHUTOPUHT YPOBHSI YCBOCHUS 3HA-

HUN U GOPMUPOBaHUSI YMEHUI U HaBBHIKOB B T€UEHHE ceMecTpa. TeKyIuii KOHTPOJIb 3HAaHUM, yMEHUN
U HaBBIKOB CTY/IEHTOB OCYILECTBJISETCS B XO/€ y4eOHBIX (ayIAUTOPHBIX) 3aHSITUM, IPOBOAUMBIX IO
pacniucanuo. Dopmamu TEKyIIEro KOHTPOJISA BHICTYNAIOT ONPOCHI HA MPAKTUYECKUX 3aHATUSX.

CoNoOA~WNE

e e
WN RO

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

Ilepeuens 6onpocoé Konnokeuyma
Knaccudukanus MUKPOKOHTPOJLIEPOB.
Muxkpoxontposiep MC68HCI11E9. brnok cxema.
[Iporpammuas mogens MC68HCI11E9.
Apxurekrypa MukpokonrtpoJsuiepa PIC.
Xapakrepuctuka AVR- MEKPOKOHTPOJIICPOB.
OpHOHamnpaBlieHHBIE TIOPTHI BBO/IA/ BBIBO/IA.
JIByHamnpaBieHHbIE TOPTHI BBOAA/ BHIBOJIA.
Pabora ¢ nepugepuiitHeiM 000pyI0BaHUEM.
Meton ®AITY. OcHOBHEIE COOTHOIIIEHUS.

. DnemenTsl cuctemMbl AITY.

. Metoab! paboThl ¢ U(PPOBBIMU OPTAMU MUKPOKOHTPOJLIIEPA.

. AJITOPUTMBI yIIPABJICHHSI ATOBBIMH JIBUTATEIISIMHU.

. TaliMmepHast ceKIisi MUKPOKOHTpOJIEpa — (GOPMUPOBAHUE CIIOKHBIX BPEMEHHBIX MTOCIIEI0BA-

TEJIbHOCTEM.

MeToabl U3MEepEeHUsI BpeMEHHBIX HHTEPBAJIOB.

Metoasl 00pabOTKH JaHHBIX.

MeToabl TpeCcTaBIEeHHs] TaHHbBIX.

Metomasl 00paboTKH U cuHXpoHU3au g1aHHbIX ALIT
[Iporpamma mmMpoOTHO-UMIYJIbCHON MOAYJISLIUN CUTHAJIA.
Mertompl iepeaaun JaHHBIX 110 TTOCNIeI0BATEIFHBIM HHTEpdeiicam
CuHXpoHHM3alLKsl IBYHAIIPABICHHOM Nepeaayu TaHHbIX.

Kpumepuu OYEHKU KOJIOKeuyma.

1.
2.

ITonHoTa 3HaHUMI TCOPCTUUCCKOIO KOHTPOJIHUPYEMOI'O MaTCpHrajia.
HpaBI/IJ'IBHOCTI) 1 ITOJIHOTA OTBECTA Ha BOIMPOCHI.

Ilepeuenv mecmoegwvix 3a0anuii

1. Yro Ha3bIBaeTCS «BEKTOPOM IPEPHIBAHUS» MUKPOKOHTpOJLIEpa?

a) YpOBEHb IPUOPUTETA JAHHOT'O THUIIA MTPEPhIBAHUS

0) cocTosiHME TUHUM TIPUEMa 3allpOCOB Ha MpEepbIBaHNE

B) aJpec mepexo/ia K moanporpaMme o0paboTKu mpephIBaHUS

I') cocTosiHUE OuTa paspenieHus npepbiBannii MK

2. Tlpu KaKkuX yCIIOBUSIX TPUITEP MEPENOIHEHUS TaiiMepa/cueTunka reHepUpyeT 3anpoc Ha Mpephl-

BaHUC MI/IKpOKOHTpOJ'IJ'Iepa?



a) MPU TMEePENOIHEHUH TaliMepa/CueTInKa

0) mpu cOpoce Talimepa/cyeTurka

B) IpH cOpoce 3ampoca Ha MPEPbIBAHUS

T') P epEnoTHEHNH TalkMepa/cueTurKa, eCiy MPephIBaHus OT TaiiMepa pa3peiieHbl

3. IlpouieccopHoE AP0 MUKPOKOHTPOJUIEPA BKIKOYAET:

a) LII 6) BKM

B) CXeMY CHHXPOHM3AIUU ') MOJYJIU TIAMATH

1) CXEMY YIpaBICHUS peKUMaMHU paObOThI

YOparh HEBEpHBIN BapHAHT OTBETA.

4. Jlyist 4ero npeaHa3HayeH MOyJib BXOJAHOro 3axBaTta MK?

a) JUIs OTCIIeKMBAHUS U3MEHEHUM curHasia Ha Bxojae MK u 1yis mojcuera KomdecTBa COObITHI Ha
Bxone MK

0) U1t U3MEpPEHUsI BpeMEHHBIX HHTEPBAIOB MEXK/y COOBITHSIMU Ha Bxoaax MK

B) JIJIsl BBIJIaYM UMITYJIbCOB (PMKCUPOBAHHON MPOAOKUTEIHBHOCTH

5. Kakoli napaMeTp BBIXOJHOTO CUTHAJIA U3MEHSAETCS MPU MHUPOTHO-UMITYILCHON MOYJIALNUN?

a) yacroTa 0) ypoBeHb JIOTUYECKOro «0»

B) CKBaXXHOCTh I') YPOBEHB JIOTUYECKOM «1»

6. OTnnuuTenbHble npu3Haku 8-paspsaHoro MK:

a) MOJlyJIbHasi OpraHu3aIus

0) pacuupeHue 4rciia pexKxuMoB padboThl nepuepuitHbIX MOAYIIeH

B) HCIIOJIb30BAaHUE OTKPBITON apxurekrypsl MK

T') UCIIOJIb30BAHKE TUIOBBIX (DYHKIIMOHAIBHBIX MepU(epUiHbIX MOTyIEiH

Y0OepuTe HEBEpHBIN BapUaHT OTBETA.

7. Kakoii monyns MK mipekpaiiaer paboTy B pexKuMe 0KHIaHUsA?

a) IEHTPAJILHBIN TIPOLIECCOP 0) TaKTOBBII reHEPaATOP

B) TalimMep T) OJIOK IIpephIBaHUM

8. [Ipou3BOAUTENBHOCTD TporiecCOpHOTO siapa MK onpenenstor XxapakTepUCTHKU:

a) crocoOBI aJpecaluy ornepaHioB

0) cucrema KOMaH I MpoIeccopa

B) HaJIM4Ke TaliMepa-cyeTurnKa

') pETUCTPOBAst CTPYKTypa

Y6epure HEBEpHBII BapUaHT OTBETA.

9. Kakoif cmoco® TakTHpOBaHWS MHUKPOKOHTPOJUIEpa OOECICUYNBAET HAWBBICIIYIO CTAOMILHOCTH
4acTOThI?

a) ¢ ucnoip3oBanneM RC-menn

0) ¢ UCTIOJIB30BAaHUEM KBapIIEBOTO PE30HATOPA

B) C UCII0JIb30BAaHHEM KEPaMUYECKOI'0 PE30HATOPA

T) ¢ ucnoiab3oBanrem LC-mienun

10. Kakoil Tumn j0ruueckod (yHKIMH MO3BOJISIET PEaM30BaTh OOBbEIMHEHUE «KBa3WABYHAIIpaB-
JIEHHBIX» BEIX040B MK?

a) CIIOKEHHUE TI0 MOJTYJIIO 2 0) noruueckoe «M»

B) noruueckoe «JIN» r') KOHCTaHTa «1»

11. MK ¢upwmsrt Intel MSC-51 umeroT apXuTeKTypy MpOIeCcCOPHOro siipa THIIa:
a) CISC 6) MISC B) RISC

12. Kakue ommOKu U3MEPEHHS MO3BOJIAET UCKITIOUNTh MCIOJIb30BaHUE PEKUMA BXOJHOTO 3aXBaTa
Taiimepa/cuetunka MK?

a) omMOKH, CBSI3aHHBIE CO BpEMEHEM Iepexo/ia K MmoarmporpaMmmMme o0paboTKu TpephIBaHUS

0) moTepu BpeMEHHU Ha Tepe3arpy3Ky Taitmepa/cueTdanka

B) MOTEpH BpeMeHU NpH (UKcaluu COOBITHS 3aXBaTa

T') IOTepU BPEMEHHU MIPH YTESHUH COAECPKHUMOT0 PETUCTPa BXOIHOTO 3aXBaTa

13. CtpykTypHas cxema OJHOKPUCTATHLHOTO MHKPOKOHTpPOJIJIEpA HE COJCPIKHT:

a) MOPTHI BBO/Ia/BBIBO/IA 0) mamsTh JaHHBIX O3Y



B) TaliMepbl/CYCTUYNKU r) OJIOK yrpaBJieHUs

1) cuctemy [T/II1

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

a) HHTETPUPYIOIINE

0) mapasienbHbIe

B) ITOCJIEIOBATEIHLHOTO TIPUOIMKCHUS

') Ha OCHOBE MpeoOpazoBaTeNeil HapsHKEHHE-4acToTa

15. Yro ucronb3yercsi B Ka4eCcTBE MPOCTEHINIEro YCTPOMCTBa aHAJIOTOBOTO BBOJIA HH(OpMaIuu B

MHUKPOKOHTpoJLIepe?
a) AL 0) KoMIapaTop HAMPSHKCHUS
B) PE3UCTUBHBIN JICIUTEIb I') EMKOCTHOU JIEUTEIb

HpOMe)KYTOLIHaH aTTeCTalus 110 AUCHUILIMHE OCYIICCTBIIACTCA B (l)OpMe 3a4€Ta C OHGHKOﬁ.

Ilepeuensv éonpocoe 01a n002omoeKu K 3auemy

. MEKPOKOHTpPOJIIEPHI — Ha3HAYCHUE, 001I1ast apXUTEKTYypa, HICTOPHUS Pa3BUTHUS, OCHOBHBIEC CEPHH.

. Mukpokontposuepsl Intel 8051.

. Muxkpoxontposepsl PIC.

. Mukpokontposepst AVR.

. AnmmaparHas BerauciauTensHas mwiargopma Arduino.

. Mukpokontpomepsl MSP430 Texas Instruments.

. CpexnctBa nporpaMMHUpOBaHUSI MUKPOKOHTPOJLIIEPOB.

. AnpecHoe NPOCTPaHCTBO U OPTaHU3aLUs TaMATH MUKPOKOHTPOJIIEPOB.

. Apxurekrypa L{ITY mukpokonTposmiepos. Peructper LIITY.

10. LudpoBeie NOPTH! BBOJA - BBIBO/Ia MUKPOKOHTPOJIIEPOB.

11.Taiimepsl MUKPOKOHTPOJIJIEPOB.

12. Pexumbl paboThl TaliMEPOB MUKPOKOHTPOJUIEPOB: PEXUM MPSIMOTO CUETa, PEXKUM HEIpepbIB-
HOTO cyeTa.

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

14. ®ynkuuu s3pika Arduino i paboThl ¢ TakMEpoM.

15. TlocnenoBaTenbHbIN HHTEPPEIC MUKPOKOHTPOIIIEPOB.

16. Pexxum UART nocnenoBaTensHOro HHTEpdeEiica.

17. Pexxum 12C nocnenoBaTenbHOT0 HHTEPPEiica.

18. Pesxum SPI mocnenoBarenbHOro HHTEpdeEiica.

19. Moaynb onepaloHHOTO YCUIIUTENSI B MUKPOKOHTPOJIJIEPAX.

20 Moaynp aHaJIOTOBOTO KOMIIAPAaTOPOB MUKPOKOHTPOJIEPAX.

21. Moayns ALIIl B MUKPOKOHTpOJIIEPAX U PEXKUMBI €r0 pabOTHI.

22. Mognyns LIAII B MUKPOKOHTpOJLIEpAX.

23. IlogkmroueHre KHOIMOK K JIMHUSIM TOPTOB MUKPOKOHTPOJLIEpA.

24. IlopxmroueHne KJIaBuaTyp K JMHUAM IOPTOB MUKPOKOHTPOJUIEPA.

25. lloakmouenue kHOMOK ko Bxoay ALIIT MukpokoHTpoOiepa.

26. IlogkmroueHne Harpy3KH 10 IOCTOSIHHOMY TOKY K JTUCKPETHBIM BBIX0/1aM MUKPOKOHTPOJUIEPA.

27. llogkmoueHre Harpy3KH 10 MepeMEHHOMY TOKY K JUCKPETHBIM BBIX0JIaM MHUKPOKOHTpOJLIEpA.

28. IlogxmroueHne cBETOAMOAHBIX MHINKATOPOB K MUKPOKOHTPOJUIEPY.

29. IlonsATHE TPOrpaMMHUPYEMOTI0 JJOTHYECKOr0 KOHTposutepa. OcHoBHbIe THIIBI [TJIK.

30. ApxuTeKkTypa NporpaMMHUPYEMOTI0 JIOTHUECKOT0 KOHTPOJLIEPA.

O 00 1N DN K W —

Ikaabl OeHKU 00pa30BaTeIbHBIX JOCTHXKEHH I

PEUTUHIOBOM | BeT Ha 3a4e-

Bbajniabl Onenka

(utoroBoit (0ann 3a oT-
TpeOoBaHMs K 3HAHUAM

OIICHKH) Te)




- OneHKa «OTIMYHOY» BBICTABIISICTCS CTYIEHTY, €CIIH OH TIIyOOKO U
MPOYHO YCBOWJI MPOTPAMMHBINA MaTepuall, MOCIeI0BATEILHO, YETKO
U JIOTUYECKH CTPOMHO W3jIaraeT ero Ha 3adere, BIaleeT
«omauyHo» | HEOOXOJUMBIMH HaBBIKAMH W TPHUEMAMH BBIIOJIHCHUS 3aJlaHUM,
45-50 6annoe | ymeeT TECHO YBSA3BIBATh TEOPHUIO C MPAKTHKOMN

- Y4eOHbIe JOCTHKCHHS B CEMECTPOBBIN MEPUOJ U PE3YIILTATHI PY-
O€XKHOTO KOHTPOJISI IEMOHCTPUPYIOT BBICOKYIO CTEIICHb OBIIAJICHUS
MIPOrPaMMHBIM MaTEePHAIOM

100-90

- O1eHKa «XOpOIL0» BBICTABIAETCS CTYAEHTY, €CIM OH TBEPIO 3HA-
€T IPOrpaMMHBIN MaTepuall, FpaMOTHO U 110 CYLIECTBY U3JIaraeT ero
Ha 3a4eTre, He JIOMyCKas CYIIECTBEHHBIX HETOUHOCTEH B OTBETE Ha
BOIIPOCHI

- YueOHble JOCTHKEHMSI B CEMECTPOBBII MEPUO U PE3YNIbTaThl Py-
OEKHOrO KOHTPOJIS AEMOHCTPUPYIOT JOCTaTOYHYIO CTEIEHb OBJIA-
JICHHs] IPOrpaMMHBIM MaTepHaIoM

«xopouto»

89-70 36-44 6annos

- OLeHKa «yJOBJIETBOPUTEIHHO» BBICTABJISIETCS CTY/AECHTY, €CIM OH
UMeeT 3HaHMs TOJBKO OCHOBHOI'O IPOTrpaMMHOIO MaTepuaia, He
YCBOWJI €r0 JIeTalleil, JOIyCKaeT HETOYHOCTH, HEJIOCTaTOYHO IIpa-
BUJIbHBIE (POPMYITUPOBKH, HAPYIICHUS JIOTHUECKOM MOCIIe0BaTElNb-
HOCTHU B U3JIOKEHUU IPOTPaMMHOI0 MaTepuasia

- YueOHble JOCTHKEHHSI B CEMECTPOBBII MEPUO U PE3YNIbTaThl Py-
OEKHOTO KOHTPOJSL JEMOHCTPUPYIOT HEJOCTATOUYHYIO CTElEHb
OBJIAICHUS IPOTPAMMHBIM MaTepHaIOM

«y008671emeo-
69-60 pumenvHo»
31-35 6annos

- OLeHKa «HEYOBJIETBOPUTEIBHO» BBICTABISAETCS CTYIAEHTY, KOTO-
pBIi HE 3HAET 3HAYMTEJIbHOM YacTH MPOrpaMMHOI0 MaTepuaia, J0-
MyCKaeT CYIIECTBEHHbIE OMIMOKH, OCTABJISAET HEPACKPHITHIMH BO-
npochkl. Kak mpaBuio, OLEHKa «HE 3a4T€HO» CTaBUTCS CTYyACHTaM,
KOTOpBbIE HE MOTYT INPOJOJDKUTH 0OydeHue 0e3 JTOMOJHUTEIbHBIX
3aHATUHI 110 COOTBETCTBYIOLIEH AUCLUILIMHE

- Y4eOHble JOCTHKEHUSI B CEMECTPOBBIN MEPUOJ U PE3YJIbTATHI PY-
0€XHOro KOHTPOJIS JEMOHCTPHPOBAIM HEBBICOKYIO CTENEHb OBJIa-
JICHUs IPOTPAMMHBIM MaTEPUAIIOM IO MUHUMAJIbHOM IJIAHKE

«Heyoosie-
meopumern-
HOY

0-30 6annoe

59-0

YueOHO-MeTOAMYecKOe U MHPOPMAIMOHHOE oOecneyeHre Y4eOHOl auCIu-
IIJINHBbI
OcHoBHas nuTeparypa:

1. Msanoga, I'.C. TexHonorus mporpaMMHpOBaHus: y4eOHUK 11 By3os / I.C. MBanosa. - M.:
KHOPVYC, 2011. - 336 c.

2. Wmxkosa, D.A. C++ Hauana nporpammuposanus [Tekcr] /3.A. Umkosa. - 5-¢ u3f., ucmp. u
nmom. - M. : burom, 2011. - 368 c.

3. Pycanos, B.B. MukponpoIueccopHble YCTpOWCTBa M CHCTEMBI: ydeOHoe mocobue /B.B. Pyca-
HoB, MLIO. IlleBenes. - Mocksa: TYCVYP, 2012. - 184 c.
https://e.lanbook.com/reader/book/10931/#160

4. Cwmupuos, I0.A. OCHOBBI MHKPOSJIEKTPOHHKHM M MHKPOHPOLECCOPHON TEXHHMKH: Y4eOHOE I10-
cobue /IO.A. Cmupnos, C.B. Coxonos, E.B. Turos. - 2-e u3x., ucmp. - Cankr-IletepOypr:
Jlans, 2013. - 496 c.
https://e.lanbook.com/reader/book/12948/#495

JlonmonHuTenpHas TUTEpaTypa:

5. Esnakos, A.JI. ®yHKIMOHANBHOE U JIOTHYECKOE NporpamMuposanue [Tekcr]: y4eb. mocodue /

AJL E3nakos. - 2-e uzn. - M.: BUHOM. JlaGopatopus 3nanwuii, 2011. - 119 c.



https://e.lanbook.com/reader/book/10931/#160
https://e.lanbook.com/reader/book/12948/#495

6. Jloce, C.A. MHUKpOIIPOIECCOPHBIE CHCTEMBI U yCTpoiicTBa: yaebHoe nocobue / C.A. Jloces. -
Canxrt-Ilerepoypr: BI'TY «Boeamex» um. J[.®. Ycrunona, 2019. - 56 c.
https://e.lanbook.com/book/157099

7. Marna, 10.C. Ilporpammuposanue 1 otnagka C/C++ npunoxkeHuit s MUKPOKOHTPOJIEPOB /
10.C. Marpa. - Mocksa: JIMK Ilpecc, 2012. - 168 c.
https://e.lanbook.com/reader/book/4821/#1

8. Illarypun, M. . MUKpPOKOHTPOJIIEPH M X NPUMEHEHHUE B 3JICKTPOHHOM amnaparype: y4eOHoe
nocodue /M.M. Hlarypun, M.O. Moxkpenos. - Mocksa: HUAY MHOU, 2013. - 160 c.
https://e.lanbook.com/reader/book/75815/#5

HNutepHeT-pecypcebl:
1. Mup MUKPOKOHTPOJIIEPOB [ DIEKTPOHHBIHN pecypc]. — Pexum gocryna:
http://microkontroller.ru/, ceo6oaHBIi.
2. CalT 0 MUKpOKOHTpOJIIepax [DieKkTpoHHbIN pecypc]. — Pexxum moctyma: http://avr.ru/, co-
OOQHBIM.

MarepHaJbHO-TeEXHHYECKOE o0ecneueHne y4eOHOH JUCITHIITHHBI

JIeKIIMOHHBIE 3aHSTHSI TPOBOMAATCS B CIEHHATHN3UPOBAHHBIX AYJAUTOPHAX, OCHAIICHHBIX MYJIb-
THMEIUIHBIM 000pyaoBaHueM. [IpakTHUECKHE 3aHSATHS TPOBOIATCS B 1aOOPATOPHU C MUKPOKOHTPOJI-
JIEPHBIMH CTE€H/IAMHU HJIH B KOMITBIOTEPHOM KJIacce.

JIitsi caMOCTOSITENIbHON PabOoThl CTYCHTOB HCIOIB3YETCS KOMITBFOTEPHBIN KITACC C BBIXOIOM B
uHTEepHET. J{Jisl pOBEeICHNUs KOHCYIIbTAMI 1 0OecredeHnsi HeOOXOAUMBIMH HCTOYHUKAMHE TI0 TUCIIH-
IUTHHE pa3pabOTaH KOMILIEKC 3JIEKTPOHHBIX COMPOBOANUTEIBHBIX CIIPABOYHBIX MATECPHATIOB.

Hcnonbs3yemoe nporpammHoe obecrieuenue: MS Office, Internet Explorer, cpena pazpabotku
npuKIaaHex mporpamm CoDeSys, Accembaep Fasm, Android Studio.

Y4eOHO-MeTOAMYECKHUE PEKOMEHAAIUM JJIs1 CTY/ICHTOB
1. YkazaHus s npoCcaylnBaHus JIEKIUN
[Tepen HayamoM 3aHATHH BHUMATEIBHO O3HAKOMMTBHCS C YUE€OHBIM IUIAHOM NPOBEICHMS JIEK-
LU U CIIMCKOM PEKOMEH/IOBAaHHOMU JIUTEPATYpHI.
[Tepen mocemeHueM OYepETHON JIEKITUH OCBEKHUTH B IMaMSATH OCHOBHBIE KOHIIETIIINU MPOHICH-
HOro paHee marepuaya. [loaroToBuTh npu HEOOXOAMMOCTH BOMPOCH! Mpemnoaasarento. He Hago oma-
caTbCsl, YTO BOMPOCHI MOTYT OBITh MIPOCTHIMH.
Ha nekuun ocHOBHOE BHHMMaHHE CIeIyeT yAENATh He (opMysaM M MaTeMaTHYECKUM BBIKIA[-
KaM, a COJEPKaHUIO U3y4aeMbIX BOIIPOCOB, ONPECICHUSAM U IOCTAHOBKAM 3ajiau.
B nponecce nzydeHus JEKIIMOHHOTO Kypca HEOOXOJMMO O BO3MOKHOCTH YacTO BO3BpAIAThCs
K OCHOBHBIM MOHSATHAM M METO/IaM peleHus 3a7ay (37ech BO3MOXKEH BHIOOPOYHBIM KOHTPOJIb 3HAHUI
CTYJICHTOB).
XenaTenpHO MCIOIBK30BATH KOHCIIEKTHI JIEKIIUH, B KOTOPBIX HMCIIOJB3YETCs MPHHATAS TPEnoa-
BaTelIeM cucTemMa 0003HaueHU M.
Jlnst 6onee moapoOHOro U3ydeHUs: Kypca cieayeT paboTaTh ¢ peKOMEHJOBAaHHBIMU JIUTEPATYp-
HBIMU UICTOYHUKAMH U BHOBb MOSIBIISIOUIMMUCS UCTOUHUKAMHU.
2. Yka3zaHus I y4acTHsl B IPAKTUYECKUX 3aHATHAX
[lepen mocereHrneM ysICHUTh TEMY MPAKTUYECKOTO 3aHITHS M CAMOCTOSTEIEHO U3YUUTh TEOpe-
TUYECKHE BOIIPOCHI.
B koHI1e 3aHATHS TPH HEOOXOAUMOCTH BBISICHUTD y MIPEIO/IaBaTeNs HECHBIE BOTIPOCH.
OcHOBHBIE pe3y/bTaThl BHIIOJIHEHUS pab0oThl HEOOXOJUMO pacreyaTarb.
3. CamocrosTenbHas padoTa CTYICHTOB OOBIYHO CKJIAJBIBACTCS M3 HECKOJIBKUX COCTABIISIONINX


https://e.lanbook.com/book/157099
https://e.lanbook.com/reader/book/4821/#1
https://e.lanbook.com/reader/book/75815/#5
http://microkontroller.ru/
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- paboTa ¢ TekcTamMH: yueOHUKaMU, TIEPBOMCTOYHUKAMHU, TOTIOJIHUTEILHON JIUTEPaTypOi, B TOM
quclie MaTepUalaMHi UHTEPHETA, a TAK)Ke IPOPa00TKa KOHCTIEKTOB JICKIIH;

- MOJIFOTOBKA K MPaKTUYECKUM 3aHSATHUSM;

- IOATOTOBKA K 3a4€Ty HETOCPECTBEHHO MEpe]l HUM.

Takum o6pa3om, camocTosiTeNbHAsi paboTa CTYACHTOB SIBISETCS HEOOXOIWMBIM KOMIIOHEHTOM
MOJTyYEeHHU S IOJTHOLEHHOTO BBICILIETO 0Opa30BaHMUA.

MeTtoanuyeckue peKOMEHIAUM AJIsl penoaaBaTeaen

1. Yka3zanus 15 IpoBeAEeHUS JEKIUI

Ha niepBoii BBOJHOH JI€KIMU CAETATh OOLINI 0030p coAep kaHusl Kypca U OTMETUTh HOBBIE Me-
TOJIbl ¥ MOJAXOBI K PELICHUIO 3a/jay, pacCMaTPUBAEMbIX B Kypce, JOBECTH J0 CTYJIEHTOB TpeOOBaHMs
Kadeapel, OTBETUTH HA BOIIPOCHI.

[Ipr TOATOTOBKE K JIGKIMOHHBIM 3aHATHSAM HEOO0XOAMMO MPOAYyMAaTh IUIAH €ro IMpPOBEICHUS,
COJIepKaHUE BCTYNUTEIbHON, OCHOBHOW M 3aKJIFOYUTEIBHOM YacTH JIEKIIMHM, O3HAKOMHUTHCS C HOBUH-
KaMu y4yeOHOM M METOJUYECKOM JUTepaTyphl, MyOIMKalUsIMU MEPUOJIUYECKOM MmeyaTu Mo TeMe JIekK-
LIMOHHOI'O 3aHATHsI. Y TOUHUTS IUJIaH MPOBEACHUS PAKTUYECKOr0 3aHATHUSA 10 TeMme Jiekuuu. Ilepen us-
JIOXKEHUEM TEKYILEro JIEKIIMOHHOTO MaTepuana HallOMHUTb 00 OCHOBHBIX MTOIax, JOCTHUTHYTBHIX Ha
npeapaymux geknusax. C 3Toil 1enblo 3a1aTh HECKOJIbKO BOIPOCOB ayAUTOPUU U OCYLIECTBUTH BBIOO-
POYHBIN KOHTPOJIb 3HAHUM CTYZCHTOB.

B Xxozme neKUMOHHOrO 3aHATHS NpenojaBaTelb JODKEH Ha3BaTh TeMy, y4eOHbIE BOIPOCHI,
O3HAaKOMHTb CTYACHTOB C IIEPEUYHEM OCHOBHOM M JOIOJIHUTEIBHOW JMTEPATYphl 110 TEME 3aHATHUS.
PackpeiBas copepxaHuie yueOHBIX BOIIPOCOB, AKLEHTUPOBAaTh BHUMAHHUE CTYJIEHTOB Ha OCHOBHBIX Ka-
TEropusiX, SIBICHUSAX U MpoLeccax, 0COOEHHOCTAX UX MpOTeKaHus. PackpbIBaTh CYIIHOCTh U COAEPHKa-
HUE pa3IMyHbIX TOYEK 3PEHMS U HAYYHBIX MOJIXO/I0OB K OOBSICHEHHUIO T€X WM MHBIX SBJICHUH U MpO-
LIECCOB.

Crnenyer apryMEHTHPOBAHO OOOCHOBAaTH COOCTBEHHYIO MO3HUIUIO TIO CIIOPHBIM TEOPETHYECKUM
Bonpocam. [IpuBoauTe npumepsl. 3a1aBaTh N0 XOAY M3JI0KEHUS JEKIMOHHOIO MaTepualia putopude-
CKHE BONPOCHI U CAMOMY JaBaTh Ha HUX OTBET. DTO CHOCOOCTBYET aKTUBU3AILIMH MBICIUTEIBHON aes-
TEJIBHOCTU CTYJEHTOB, IMOBBIIIEHUIO UX BHUMAaHUS U UHTEpEca K MaTepually JIEKIINH, €€ COACPKAHMIO.
[IpenogaBaTens OMKEH pyKOBOJIUTH pabOTON CTYIEHTOB MO KOHCIIEKTUPOBAHUIO JIEKIIMOHHOTO MaTe-
puaa, MoAYepKuBaTh HEOOXOIUMOCTh OTPAKEHUS B KOHCIIEKTaX OCHOBHBIX IMOJIOXKEHHHM H3ydaeMoit
TeMbl, 0cO00 BBIJENAsA KaTeropuaibHbIM ammapar. B 3akmounTensHONW YacTH JIEKIMHM HEO0O0XOAUMO
copMyIHpoBaTh OOLIME BBIBOABI IO TEME, PACKPHIBAIOIIUE COJCPKAHUE BCEX BOIPOCOB, OCTABICH-
HBIX B JeKIUU. OOBSBUTH IUIAH OYEPEIHOI0 MPAKTUUECKOT0 3aHATHS, JaTh KpaTKUE PEKOMEHIAalluH 110
MOJITOTOBKE CTYAEHTOB K 3aHATHIO. ONpeaenuTh MECTO U BpeMsl KOHCYJIbTAllMU CTYJIEHTaM, IoKelaB-
IIIUM BBICTYIIUTh C JIOKJIAJlaMU U pedepaTamu.

Ha nmocnenneit nexuuu ynenuTh Bpems Uid 0030pa Haubosee Ba)KHBIX IMOJIOKEHHH, pacCcMOT-
PEHHBIX B Kypce.

2. Yka3zaHus i NPOBEACHUS NPAKTUYECKHUX 3aHITHI

YeTko 0003HAYUTH TEMY MTPAKTHUECKONU PaOOTHI.

OOcyuTh OCHOBHBIE TIOHSTHS, CBA3aHHBIE C TEMOU PaOOTHI.

B mpouecce pemienus 3agad BECTH JUCKYCCHIO CO CTYAEHTaMU O MPaBUIBHOCTH IMPUMEHEHUs
TEOPETUYECKUX 3HAHUU.

OTMmeyath CTYACHTOB, HanOoOJIee aKTUBHO YYaCTBYIOLIUX B PEIICHUH 3a/1a4 U IUCKYCCHUSX.

B koH1e 3aHATHS 337aTh ayAUTOPUHM HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB, IPOKOHTPOJINPOBATH
XO/J1 BBITIOJIHEHUS TPAKTHUECKOI pabOTHI.

3.Yka3aHus M0 KOHTPOJIIO CAMOCTOSITEIbHON pabOThI CTY/IEHTOB



[To ycMoTpeHHIo pernoaaBares 3aJaHiue Ha CAaMOCTOSTENIbHYI0 paboTy MOXKET ObITh HHIUBUIY-
QJIBHBIM WA (DPOHTATHHBIM.

[Tpu wcronp30BaHUK MHIUBUIYATBHBIX 3aJaHU TPEOOBATh OT CTYyJEHTA MHUCHMEHHBIA OTYET O
MpoJIeTIaHHOH padoTe.

[Tpu npuMeHeHnn (POHTATBHBIX 33JaHHI BECTH KOJUICKTUBHBIC OOCYXICHHS CO CTyICHTaMHU
OCHOBHBIX TCOPETHUECKUX TTOTOKCHHM.

C 11enbr0 KOHTPOJTSI KAYeCTBA BBITIOJHEHUSI CAMOCTOSATEIBHON padOThl TpeOOBATh WHIAMBHUIYaIb-
HBIC OTYETHI (JOIMYCTUMO BMECTO MUCHMEHHOTO OTYETa NMPUMEHSATh MHIMBHIYaJbHBIC KOHTPOJIHHBIC
BOIIPOCHI).

[Iporpamma cocraBieHa B cooTrBeTcTBUU ¢ TpeboBanusimu OC HUAY MUDU u yueOHBIM
IJIJAHOM OCHOBHOM 00pa30oBaTeIbHOW MpOrpamMMbl 10 HalpaBieHHUIO nmoarotoBku 27.03.04 Vnpasie-
HUE B TEXHUYECKUX CUCTEMax

Pabouyto nporpamMmmy cocTaBuiI: JOLEHT ~ 4 I'pumrox C.H.

PenieH3eHT: HOLICHT — lcfﬁ/é‘y Medenona HO.A.

[Tporpamma omoOpena Ha 3acemanuu YMKH 27.03.04 VrpaBineHue B TEXHUYECKHUX CHUCTEMax
15.11.2021 roxga, mpotokos Ne2.
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