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1. Ilean ocBOeHNSI JUCHMILIUHDI.

K ocHOBHBIM measiM ocBOeHHS! TUCHUIUTMHBI « HTEepdeiichl 1 MpOTOKOoJIbI 0OMEHa
JAHHBIMA MHKPOTIPOLIECCOPHBIX CUCTEM) CIEAYET OTHECTH:
— (popMHupoBaHUE 3HAHUN O MPUHIUIIAX TOCTPOCHUS MUKPOIIPOLIECCOPHBIX CHCTEM,
UX  CTPYKTyp€,  OpraHu3alMi  BHYTPEHHUX  CBSI3€M  MEXIy  d3JEMEHTaMu
MUKPOITPOLIECCOPHBIX CUCTEM M BHELTHUX CBSI3€U UX JIPYT C APYTOM;
— MOATOTOBKY CTYACHTOB K JIEATEIHHOCTH B COOTBETCTBUU C KBaTU(UKAIMOHHON
XapaKTEpUCTUKON OakaliaBpa MO HAMPaBICHUIO, B TOM 4Kciie ((OPMUPOBAHUE YMEHUHN TIO
aHanu3y u pazpadbotke 3pHEKTUBHBIX MUKPOIIPOIIECCOPHBIX CUCTEM.

K ocHOBHBIM 3agayamM OCBOCHMS JUCUUIUIMHBI <« HTEpdeiichl M MpPOTOKOJIBI
0OMEHa TaHHBIMU MUKPOIPOLECCOPHBIX CUCTEMY CIEAYET OTHECTH:

— OBJIAJICHHE TEOPETHUECKUMHU W MPAKTUYECKUMH METOJaMU aHaju3a padoThl
MHTEp(PENCHON 4YacTH MHKPOIPOLIECCOPHOM CHUCTEMBI M pa3pabOTKH  CIIOCOOOB
CONPSKEHUS JJIEMEHTOB MMKPOIIPOLIECCOPHOM CUCTEMBI C TOYKH 3PEHUS CTaHIAPTHBIX
aIllapaTHBIX U IPOrPaMMHBIX PEILIECHUM.

2. Mecto mucuumiiaabl B cTpyktype OOII 6akanaBpuara.

Jucuunnuna «MHTEpdeichl 1 NpOTOKOJIbI 00OMEHA JTaHHBIMU MHKPOIIPOIIECCOPHBIX
CUCTEM» OTHOCUTCA K YHCIY MPO(PECCHOHAIBHBIX YYEOHBIX IUCUMUIUIMH BapUaTUBHOMN
gacTtu 6azoBoro nukia (b1) ocHoBHOI 00pa3oBaTebHON MTPOTrpaMMBbI OaKaliaBpUara.

Huctunnmna «aTepdeichl 1 MpoTOKOJIbI 00MEHa JaHHBIMU MHKPOIIPOIIECCOPHBIX
CUCTEM» B3aMMOCBS3aHA JIOTUYECKH M COAEPKATEIBbHO-METOJUYECKH CO CIEAYIOIIUMHU
nucuuruinHamMu U npaktukamu OOIT:

B sapuamusnoii wvacmu 6azosozo yuxna (b1):
— Pa3paboTka 371eKTpOHHBIX YCTPOMCTB U CXEMOTEXHUKA;
— MopaenupoBaHue 3JIEKTPOHHBIX CXEM;
— [IporpaMmmupoBaHre U OCHOBBI aJITOPUTMHU3ALINY;
— MuKponpoLueccopHbIe CUCTEMBI YIIPaBICHUS.

3. IlepeueHb MIaHUPYEMBIX Pe3yJabTATOB 00y4eHUsI N0 JUCHUIIHHE (MOY.T10),
COOTHECEHHbIE C IVIAHUPYEMBIMHU pe3yJIbTaTAMHU OCBOCHHS 00pa3oBaTe/IbHOM
NporpamMmmbl.

B pesynbrare OcBOEHHS MUCHMIUIMHBI (MOOYNs) y oOydarommxcs (GOpMHUPYIOTCS
CIENYIONME KOMIETEHIIMU W JOJKHBI OBITh JIOCTUTHYTHI CJIEAYIOIMIUE PE3yJIbTaThl
oOy4eHwus Kak 3Tarn (popMUPOBAHHS COOTBETCTBYIOIINX KOMIETEHITUN:



B pe3yabTare

OCBOEHUS
Kon oOpa3oBarenbHOil | [lepedeHb MIIaHUPYEeMBbIX Pe3yJbTATOB
KOMIIETEHIIUM | IPOTrPaMMBbl o0y4eHUs MO AUCHUIITHHE
o0yyarmmicst
JOJIKeH 00J1a1aTh
[1K-4 Cnocoben ITK-4.1. 3naer:
pa3zpabaThiBaTh ’KaHPOBbIE OCOOEHHOCTH M CTUJIMCTUKA
JIOKYMEHTBI MyOJIUIIUCTUYECKOTO TEKCTa,
uH(OPMAIMOHHO- ’KaHPOBbIE OCOOEHHOCTH U CTUIIMCTUKA
MapKETUHTOBOTO TEXHUYECKUX TEKCTOB;
Ha3HA4YECHUS, UH()OPMAITMOHHO-CIIPABOYHBIN U
pa3pabaThiBaTh UH(OPMAIMOHHO-TTIOMCKOBBIN anmapar
TEXHUYECKHUE JIOKYMEHTA;
JIOKYMEHTBHI, MeTOJMKa pabOThl HaJl TEKCTOM, OCHOBBI
aJpeCOBaHHbIC JUTEPATyPHOTO PEIAKTUPOBAHUSI;
CIIELIUAIIUCTY T10 oO1ue TpedoBaHUsI K CTPYKTYPE TEXHUYECKOTO
MH(QOPMAITMOHHBIM | TOKYMEHTA;
TEXHOJIOTUSIM OCHOBHBIE BU/IbI aBTOPCKOM Pa3METKU TEKCTa

TEXHUYECKOU IOKYMEHTAINU;

OCHOBHBIE CTaHAAPTHI OhOpMICHUS
TEXHUYECKOM IOKYMEHTaIUU;

OCHOBHBIE THITBI TOKYMEHTOB, aJIpECOBAHHBIX
pa3paboTuuKaM MPOAYKIHH B cepe
UH(OPMAITMOHHBIX TEXHOJIOTUH, 0COOCHHOCTH
ATUX JOKYMEHTOB;

OCHOBHBIC THITBI TEKCTOBBIX PEKIIAMHBIX
MaTepuaioB, X 0OCOOCHHOCTH;

OCHOBHBIC (hOPMAThI AIEKTPOHHBIX TOKYMEHTOB
1 0COOCHHOCTHU UX HMCITOJB30BaHMS;

OCHOBBI TpaUuecKoro nu3aiiHa;

OCHOBBI MapKETHHTA, PEKJIAMBI, CBSI3CH C
00ILIECTBEHHOCTEIO;

OCHOBBI TUTIOTPAUKH U MOJTUTpadUIecKon
KYJIbTYPHI,

Pa3HOBUIHOCTH M METOJbI UH(OTpapuKH;
PUTOPUYECKUE U CTUITUCTUIECKHUE OCOOEHHOCTH
PEKIIAMHOTO TEKCTA;

criocoObl U3JIOKEHUsI MaTepuaia, Haubosee
pacpOCTPAHEHHBIE B COBPEMEHHOM
JIOKyMEHTAITUU pa3paboTIHKa;

CpeICTBa MOATOTOBKY CIIAN-1IIOY.




[IK-4.2. Ymeer:

aHAJIM3UPOBATh 3aMEUYaHUs IKCIIEPTOB U
BHOCHUTb UCIIPABJICHUS B JOKYMEHT;
aHAIN3UPOBATh HAYYHO-TEXHUYECKYIO
JUTEPATYPY, U3BJIEKATh U3 HEE CBEJICHUS,
HE0OXOAUMBbIE ISl pEHICHUS TOCTABICHHON
3aJlaui;

BBITIOJIHATD JIMTEPATYPHOE PEIaKTUPOBAHUE
TEKCTa;

KOMITIOHOBATh JOKYMEHT Ha OCHOBE 3aJJaHHBIX
MCTOYHHKOB,;

OMKCHIBATH OU3HEC-MPOLECCHI C TOMOILBIO
rpauuecKux HOTaIUii;

OINpaIIMBaTh FKCIIEPTOB U aHAIU3UPOBATh
MOJIyYEHHbIE CBE/ICHUS;

OINpaIIMBaTh FKCIIEPTOB U aHAIM3UPOBATh
IIOJIyYCHHBIE CBEJICHHUS;

OCYLIECTBJISTH JINTEPATYPHOE PETAKTUPOBAHNE
TEKCTa,

OLIEHUBATh KOJIMYECTBO pabOYMX YacoB,
HEOOXOJUMBIX JIJIs1 BBIIIOJIHEHUS TOJTyYEHHOTO
3aJlaHus;

MOATOTaBINBATh IPpahUUECKUE CXEMBI;
npeoOpa3oBbIBATh JOKYMEHT B pa3JINYHbIC
BbIXOJHBIE popMmarthl (pdf, html, popmar
AIIEKTPOHHOM CIPABKH);

MPUMEHSTH CPEACTBA MOATOTOBKH CIIAN-11I0Y;
pa3pabaTbiBaTh HHCTPYKLIHIO IO MOHTAXY,
MYCKY, PETYJIUPOBAaHUIO U OOKaTKe
TEXHUYECKOTO CPEJICTBA UIIM allapaTHO-
IIPOrPaAMMHOI0 KOMIUIEKCA;

pa3palaThIBaTh ONUCAHUE CUCTEMHOW MU
MIPOrPaMMHOM apXUTEKTYPHI;

pa3pabaThiBaTh OMMCAHUE CTPYKTYPHI HAbOpa
JTAHHBIX;

pa3pabaTbiBaTh pyKOBOJACTBA MPOrPAMMHUCTA,
CIIPABOYHHUKH MO MHTEpPercaM IPUKIaTHOTO
POrpaMMUPOBAHMS;

pa3pabaTbiBaTh pyKOBOJACTBO I10 SI3BIKY
POrpaMMUPOBAHMUS;

pa3pabaTbiBaTh pyKOBOACTBO CUCTEMHOIO
aJIMUHUCTPATOPA;

pa3palaThIBaTh TEXHUUECKUE 3aJaHUS U
cneruuKam TpeOoBaHU;




pPacKpbIBaTh 33JIaHHYIO TEMY C 3aJJTaHHOU TOUKH
3peHus, cobonas TpeboBaHusI K 00beMy U K
CTHUJIIO U3JI0KCHHUS;

COCTAaBJISITh TEKCT JJIs1 BEO-CalTOB;

COCTABJISITh YOSAUTEIIbHBIN PEKIaMHBIN TEKCT.
[1K-4.3. Bianeer:

WHCTPYMEHTapueM g Habopa TeKcTa
(TexcToBBIN Mporeccop, XML-penakTop),
aBTOMATHU3UPOBAHHOTO IOKYMEHTHUPOBAHUS
MCXOJHOTO KOJa, MOATOTOBKM CHUMKOB JKpaHa,
CpeAcTBaMH MpeoOpa3oBaHUs JOKYMEHTOB B
BBIXOJTHBIE (JOPMATHI, TOATOTOBKH CIANA-IO0Y,
MOATOTOBKHU IPa(UUECKUX CXEM.

[TK-5

CriocoGHOCTH
MOJIKJIIOYaTh U
HACTpauBaTh
Monyim OBM n
nepupepuitHoro
000opynoBaHUs

NIIK 5.1.3HaThb:

Teopuio 1 MPAKTUKY SKCILTyaTalluu
PaAMOAIEKTPOHHBIX KOMIUIEKCOB; BUJIbI U
COJIep>KaHUe SKCIUTYyaTallMOHHBIX JOKYMEHTOB;
COJIEp’KaHHE MEPOIIPUATUHI 11O BBOAY B
HKCILTYaTALNIO PAIUOAIEKTPOHHBIX
KOMILJIEKCOB; CIIOCOOBI HACTPOWKH, MOHTaXa U
PEMOHTA COCTAaBHBIX YaCTEN PaMO3TEKTPOHHBIX
KOMIIJIEKCOB; METOJbI TEXHUYECKOTO U
METPOJIOTMYECKOT0 00ECIeUeHuUs HKCILUTyaTal[uu
PaAMO3IEKTPOHHBIX KOMIUIEKCOB; METO/IbI
MOHUTOPUHIA U IUArHOCTUKN TEXHUYECKOTO
COCTOSIHHS PaJUO03JIEKTPOHHBIX KOMILJIEKCOB;
IPUHLIUIIBI paOOThI, yCTPOUCTBO, TEXHUUECKHE
BO3MOYKHOCTH paiOU3MEPUTENBHOTO
000py10BaHUsI B 00BEME BBITIOTHAEMBIX padoT;
TpeOOBaHUS JICKTPOOE30MaCHOCTH

NIIK 5.2. YMeTh: paboTath C
AKCIUTYaTallMOHHOW TOKYMEHTAlUEN 110
TEXHUYECKOMY 00CITYKUBaHUIO
PaANOAIEKTPOHHBIX KOMIUIEKCOB; MOHTUPOBATH
Y HaCTpauBaTh COCTABHBIE YACTH
PaAMO3JIEKTPOHHBIX KOMIUIEKCOB; TPOU3BOAUTH
3aMEHY OTBETCTBEHHBIX Y3JIOB U 3JIEMEHTOB
PaAMO3IEKTPOHHBIX KOMIUIEKCOB

NIIK 5.3. BnaaeTs: cpeAcTBaMH 1Ji1 HACTPOUKHU
PaAMO3IEKTPOHHBIX KOMIUIEKCOB IIPH
MPOBEICHUH UX TEXHHUUECKOTO OOCTYKUBAHUS

4. CTpyKTYypa ¥ coepKaHue TUCUMILIUHBI.




OO6mast TpyJI0E€MKOCTh JUCIHMIUIMHBI COCTaBIsAeT 4 3a4eTHBIX €AWHUII, T.e. 144
aKaJleMUYECKHX Yaca (U3 HUX 72 yaca — caMOCTOsITeNIbHas padoTa CTYACHTOB).
Ha Tperbem Kkypce B HATOM ceMecTpe BbiAeisercs 4 3adeTHble eAUHMIbI, T.e. 144
aKaJeMUYeCKHX Jaca (M3 HUX 72 gaca — CaMOCTOsITeNIbHAs padoTa CTYACHTOB).
Paznensr  guctumumasl  «MHTEpdelickl W TPOTOKONBI  OOMEHa  JTaHHBIMHU
MHUKPOITPOIIECCOPHBIX CUCTEMY M3yUJalOTCs Ha TPEThEM Kypce.
IIsaTelii cemecTp: nexknuu — 2 4daca B Henento (18 dacoB), maGoparopHbie pabOTe — 6
4acoB B Henelto (54 vaca), popMa KOHTPOJIS — SK3aMEH.
CtpykTypa U coaepxaHue TUCHUIUTNHBL «HTepdeiichl 1 mPOTOKOIBl OOMEHA JTAHHBIMU
MUKPOIPOLIECCOPHBIX CUCTEM)» 10 CPOKAM U BHJIaM paObOThI OTPaKEHBI B MPUIIOKEHUU.

Ne . KounuecTBO CemecTpbl
Bup yuyeoHoi padotbl
n/n 4acoB S cemecTp
1 | AyauTopHble 3aHATHSA 72 72

B Tom uucie:
1.1 | Jlekumn 18 18
1.2 | CemuHapCcKHe/PaAKTHUECKUE 3aHIATUS - -

1.3 | JJaGoparopHbie 3aHATHUS 54 54
2 | CamocrosiTe/ibHasi padoTa 72 72
B ToM uucne:
2.1 | IloaroroBka K JJaOOpaTOPHBIM 3aHSATHIIM 36 36
2.1 | IloaroroBka K 3amure JJabopaTOpHBIX padoT 36 36
3 | IlpomexyTouHas aTTecTALUS
OK3aMeH + +
Hroro: 144 144

Conep:xanue pa3aesioB IMCHUIIAHBI

IIsaTeIid cemecTp

Tema 1. Knaccupukanuss ¥ XapakTepuCTHKH HHTepdeiicoB MHUKPONPOLECCOPHBIX
cUCTEM

Knaccudukanms 1o (QyHKIIMOHAIBHOMY Ha3HAYEHHWIO, TPHUHIMIAM OOMeHa
uH(dopmaruen, cnocody ooOMeHa, pexuMy oOMeHa. XapaKTepUCTUKH UHTEP(HENCOoB.

Tema 2. Unrtepdeiic KK-ungukaropa MT-16S2H

Hasnauenne BriBosi0B nHaukaTopa MT-16S2H u ero ananoros. [IpoTtokon oomeHa
naHHbiMu ¢ uHauKaTopoM MT-16S2H u ero ananoramu. Cucrema KOMaHJ MHAMKATOPa
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MT-16S2H. Tloakmouenune wunaukaropa MT-16S2H k wmmuxpokonTpomnepy AVR u
IpOorpaMMUPOBaHUE BBIBOJIA HA HEr0 HH(OpMaIuu.

Tema 3. UnTepdeiic RS-232 ¢ nporokoiom UART

dusndeckuii ypoBeHb M Ha3zHaueHHe cUTrHaioB RS-232. Tunbsl uHTEpdEHCHBIX
kabeneir RS-232. Ilporokon UART. Mukpocxema npaiiBep RS-232 MAX232 u ee
tunoBass cxema BkimodeHus. Kontpomiep USART  nHa wmukpocxeme 18251A.
[Tpeobpazosarenr USB/RS-232. Peammszanms USART B wmukpokxontpomiepe AVR,
perucTpsl BBoJa-BeiBoJa U npepbiBanus oT USART B mukpokontposiepe AVR. Ipumep
MOAKIIOYEHUS] K MUKPOKOHTPOJIJIEPY MOIyJIsl paguokanana ¢ uarepdeiicom UART.

Tema 4. Unrtepdeiic SPI

dusnuecknit ypoBeHb U HazHaueHue curHaioB SPl. IlapamiensHoe ¥
nocJiieioBaTeabHOE MOAKII0YeHHEe 3yeMeHToB MII-cuctembl uepe3 untepdeiic SPI.
Ocobennoctb padotel untepdeiica SPI ¢ npyms Beayuumu. [Iporokon SPI. Peanuzanus
SPI B mukpokontpomiepe AVR, peructpsl BBOAa-BbIBOAA W mpepbiBaHus oT SPl B
mukpokoHTposiepe AVR. Cesazp 1Byx MK AVR B pexumax CHUMIUIEKCHOW U
MOJIHOAYTIJIEKCHOW CBsi3U. [lpuMep mNOAKIIOYEHUST K MHUKPOKOHTPOJUIEPY MOAYJIS
pannokanaia ¢ uatepdericom SPI.

Tema 5. Unrtepdeiic 12C

duznuecknii ypoBeHb U Ha3HaueHue curHanoB 12C. [IpuHiun nakeTHo# mepenaqu
nanubeix Ha nipumepe 12C. Tporokon 12C. Peanuzamus 12C B muxkpokontpoiepe AVR,
perucTpel BBOAa-BhIBoa W mpepbiBanus oT 12C B mukpokontposuiepe AVR.
OcobeHHOCTH oOpraHu3anuu cBsizu 4depe3 wuHTepdeiic 12C B pexuMax BeIOMOTO
nepeaaTuyrka, BEAYyIero mnepenaTynka, BEIOMOTO NMPUEMHHUKA M BEIYIIETr0 MPUEMHUKA.
Cea3p nByx MK AVR B pexumax CHUMIUIEKCHOW M TOJYAYIJIEKCHOM CBSI3M 4Yepes
unrepdeiic 12C. Ilpumep mNOAKIIOYEHUST K MHUKPOKOHTPOJUIEPY MOMIYJS JaT4yvKa
akceyepoMeTpa u rupockona ¢ uarepdeiicom 12C.

Tema 6. Uurepdeiic 1-Wire



dwusnveckunii ypoBeHb U HazHadeHHe curHaioB 1-Wire. Opranusanus IpeBOBHIHOM
ceteBoi cTpyKTyphl MII-cucrembl ¢ momorisio uHTEpdeiica 1-Wire. IIpoTokon nepenayu
naHHbIX WHTepdeiica 1-Wire Ha ypoBHE 0JHOTO OMTa M TAaKeTa MepelaBacMbIX JaHHBIX.
Komanzpl pasnuuHbix ypoBHe#t B untepdeiice 1-Wire. Jlarunk temnepatypsl DS18B20 ¢
unTepdeiicom 1-Wire u ero koMaHpl TPAHCIIOPTHOTO YPOBHs. [IpuMep MOIAKIIOYCHHS K
MUKPOKOHTPOJUIEPY HECKOJbKMX JaTdukoB Temmeparypbsl DS18B20 u ocobGeHHocTu
ITOPUTMA UX OIPOCa.

Tema 7. CAN-mnuna

dusnuecknii ypoBeHb n HazHaueHue curHajgoB B CAN-muue Bepcuit CAN-2.0A u
CAN-2.0B. Tlpeo6pazoBarens curHamoB CAN/TTL. IIporokon mepenavyd JaHHBIX JUIS
kanpoB B Bepcusix CAN-2.0A u CAN-2.0B.

TemaTuka 1200paTOpHBIX padoT

Tema 2. Unrepdeiic dKK-unguxaropa MT-16S2H — 14 gacos

Jlabopatopnas pabota Nel. «BbIBO Ha MHIUKATOP OJJUHOYHOTO CUMBOJIA TI0]T
yhIpaBieHrneM MUKpokoHTposutepa AtMegal28y. — 6 gacos.

OcHamenue: Jlaboparopusiit ctena JIC-2 nis uzydenuss MUKpokoHTposuiepa ATmega
128.

JIabopatopHas padota Ne2. «BbrIBo1 Ha MHAUKATOP MPOU3BOJIBHON CTPOKH CUMBOJIOB O]T
yrnpaBiieHrneM MUKpokoHTposuiepa AtMegal28y». — 2 vaca.

Ocwnamenue: Jlaboparopusiii crenn JIC-2 nis uzydeHus MUKpokoHTposuiepa ATmega
128.

Jlabopatopnast pabota Ne3. «BbIBO/1 Ha MHIUKATOP CTOJIOUKA C ITTUHOM,
MIPOTIOPITMOHAIEHON IBOMYHOMY KOJTY, O] YIIPABJICHUEM MUKPOKOHTPOJLIEpa
AtMegal28y». — 2 yaca.

OcHamenue: Jlaboparopnsiit ctena JIC-2 nis uzydenuss MUKpokoHTposuiepa ATmega
128.

JIabopatopHas padota Ned. «BbIBo/I Ha MHIUKATOP JECATUYHON MHOTOpPa3psIHON U PHI,
COOTBETCTBYIOIICH ABOMYHOMY KOAY, MO yIpaBieHHeM MUKpokoHTposuiepa AtMegal28y.
— 4 4aca.

Ocnamenue: Jlaboparopusrii crenn JIC-2 nis nzydeHus MUKpokoHTposuiepa ATmega
128.

Tema 3. Unrtepdeiic RS-232 ¢ nporokoaom UART — 8 gacos



Jlabopatopnas pabota Ne5. «Casizp 1Byx MK AtMega 128 uepe3 unrtepdeiic RS-232». — 4
Jaca.

Ocnamenue: Jlaboparopusiii cren JIC-2 nis uzydeHus MUKpokoHTposuiepa ATmega
128.

JIabopatopnas pabota Ne6. «Csizp MK AtMega 128 uepe3 untepdeiic UART ¢
pagroMoTysieM, 3aJJaHie U YTEHHE PEKUMOB paObOTHI paIMOMOTYJIs Yepe3 nHTepdeiic
UART». — 4 yaca.

OcHamenue: Jlaboparopusiii cren JIC-2 nis uzydenuss MUKpokoHTposuiepa ATmega
128.

Tema 4. Unrtepeiic SPI — 8 yacos

JlabopatopHas pabota Ne7. «Cs3p 1Byx MK AtMega 128 uepe3 untepdetic SPI B
pexxume Master-Slave u Master-Mastery. — 4 gaca.

OcHamenue: Jlaboparopusiit ctena JIC-2 nis uzydenuss MUKpokoHTposuiepa ATmega
128.

JlabopatopHas pabota Ne8. «Cs3p MK AtMega 128 uepe3 untepdeiic SPI ¢
paaroMoysieM, 3aJaHie U YTCHHUE PEKUMOB paOdOThI paHoMoTyJis depe3 uaredeiic SPIy.
— 4 ygaca.

Ocnamenue: Jlaboparopusiii crenn JIC-2 nis uzydeHus MUKpokoHTposuiepa ATmega
128.

Tema 5. Unrtepeiic 12C - 12 yacos

Jlabopatopnas pabota Ne9. «Cas3b 1Byx MK AtMega 128 uepe3 untepdeiic 12C B
pexxume Master-Slave u Master-Mastery. — 6 dacos.

Ocwnamenue: Jlaboparopusiii crenn JIC-2 nis uzydeHus MUKpokoHTposuiepa ATmega
128.

Jlabopatopnas pabota Nel0. «Csszs MK AtMega 128 uepes unrepdetic 12C ¢ marunkom
TUPOCKONA U aKCEIEPOMETpa ¢ BBIBOJAOM Nokazanni Ha JKK-uHaukarop». — 6 4acos.

OcHamenue: Jlaboparopusiit ctena JIC-2 nis uzydenuss MUKpokoHTposuiepa ATmega
128.

Tema 6. Untepdeiic 1-Wire - 12 vacos
JIabopatophas padora Nell. «Cs3s MK AtMega 128 uepes unrepdetic 1-Wire ¢

natuukoM temnepatypbl DS18B20 ¢ BeiBosioM nokazanuii Ha XKK-unaukaropy. — 12
4acoB.



Ocnamenue: Jlaboparophslii crena JIC-2 nis nu3ydeHus MUKpokoHTposuiepa ATmega
128.

5. O0pa3oBaTte/ibHbIC TEXHOJIOTHH.

Metonuka mnpenofaBaHus AUCUUIUIMHBI «MHTepdeicsl W TPOTOKOIBI OOMEHa
JAHHBIMA MUKPOIIPOLIECCOPHBIX CUCTEM» U pean3alvs KOMIIETEHTHOCTHOTO MOAXOJa B
W3JIOKEHUM W BOCHPHUATHM MaTepralla IPEAYyCMATPUBAET HMCIOJIB30BAHUE CIIEIYIOIINX
aKTUBHBIX M WHTEPAKTHBHBIX (OPM TMpPOBEAEHUS TPYIIOBBIX, WHIAUBUAYAIbHBIX,
ayJUTOPHBIX 3aHATUN B COUETAHUU C BHEAYJUTOPHOU pabOTOM ¢ LEeabl0 (HOPMUPOBAHUS U
pa3BUTHUS TPO(ECCUOHATIBHBIX HABBIKOB 00YYaOIIUXCS:

— MOATrOTOBKA K BBIMOJIHEHUIO JJAOOPATOPHBIX paboT B J1abOpaTOpHUsX BY3a;

— 3aIIMTa BBIIIOJHEHHBIX JJA0OPATOPHBIX PaldoT.

VYienbHbId BeC 3aHATUH, NPOBOAMMBIX B HWHTEPAKTUBHBIX (opMax, OIpeaesieH
[JIAaBHOM  1eibl0  00pa3oBaTENbHOM  MpOrpaMMbl, OCOOCHHOCTHIO  KOHTHHIEHTA
oOydaronuxcst U CoAep)KaHWeM JUCUUIUIMHBL «WHTepdelchl W MpOTOKOJIbI OOMEHa
JAHHBIMM MHUKPOIPOLIECCOPHBIX CHUCTEM» WU B LEJIOM IO AUCHUIUIMHE cocTaBisieT 50%
ayJUTOPHBIX 3aHATUN. 3aHATHUA  JEKUMOHHOrOo  Tuma cocTaBisiloT 50% ot oObema
ayJIUTOPHBIX 3aHATHM.

6. OueHo4HbIe cpeacTBa A/l TEKYLIEero KOHTPOJIS YCIeBaeMOCTH, IPOMEKYTOYHOM
aTTeCTAIUM N0 UTOTAM OCBOEHMS JUCIHUIINHBI U YUeOHO-MeToAn4ecKoe
o0ecreyeHre CaMOCTOATEILHOM PA0OThI CTYJACHTOB.

B mpouecce oOyueHuss UCHONB3YIOTCS  CIEIYIOIIME OILCHOYHbIE  (HOPMBI
CaMOCTOSTENIbHON PabOThl CTYJEHTOB, OIIGHOYHBIC CPEACTBA TEKYIIEro KOHTPOJIS

YCIIEBAEMOCTH U MPOMEKYTOUHBIX ATTECTALINM:

B nsaToMm cemecTpe

- MOJITOTOBKA K BBHITIOJIHEHUIO JJA0OPATOPHBIX padOT U UX 3allUTA.

OreHOYHBIE CPEICTBA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH BKJIIOYAIOT 3aaHUS JJIs
3alIUTHl JIAOOPATOPHBIX PabOT MO oOpraHu3auu UHTEP(HENCHON CBA3U Tepudepun ¢
MukpokoHTposiepom AtMega 128.

OO6pa3upl 3a1aHui )18 3aIUThI JJAOOPATOPHBIX PAaOOT MPUBEACHBI B TPUIIOKEHUH.

6.1. ®oH/1 OLIEHOYHBIX CPEACTB JIsl POBeeHUS MPOMEKYTOUYHOM aTTeCTALNH
00y4aKIIMXCs M0 JUCHUILIMHE (MOYJII0).
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6.1.1. TlepedeHp KOMIIETCHIIMA C YKa3aHUEM OTamoB HUX (OPMUPOBAHUS B TPOIECCE

OCBOEHHMSI 00pa30BaTEIbHON IPOTPaAMMBI.
B pe3ynbTaTe 0CBOCHMS IUCIMIUIMHBI (MOYJIs1) (GOPMUPYIOTCS CIIEIYIONTUE KOMITETEHIIUU:

B pe3yabTate

MOJIKITIOYATh
HacTpauBaTh MOJYJIH
OBM wu nepudepuitnoro
o0opynoBaHus

0CBOCHUA
Kon o0pa3zoBaTeJbHOM IlepedyeHsb MIAaHUPYEMBIX Pe3yJbTATOB
KOMIIETCHII NN nporpaMmmsl oﬁyqemm o JMCIOUIIJINHE
o0yuaromuiicst
N0JIZKeH 00/1a1aTh

T1IK-4 Cnocoben 3HATh:
pa3pabaTbiBaTh ® 0 COCTaBE NMPOEKTHON JOKYMEHTAIMH, TUIIOBBIX
JIOKYMEHTBI paszzenax 3Toil TIOKyMEHTalluu, MOPSAKE CIauu
MH(POPMAIIMOHHO- IIPOEKTAa 3aKa34yMKYy;
MapKETUHTOBOTO yMeTh:
Ha3HA4YCHUS, ® OCYIIECTBIAThH Pa3pabOTKy NPOEKTHOMN
pa3pabaTbIBaTh JIOKyMEHTaIuu, BBOJ B skciutyaramuio MIICY,
TEXHUYCCKUC oOcyxuBaHle U peMOHT kKoMoHeHToB MIICY;
JOKYMEHTBHI, BJ1aJ€Th:
aZIp€COBAHHBIC ® HaBBIKAMH AJICKTPOMOHTAXXHBIX PadOT U pa3pabOTKH
CIICIIMATUCTY 1O MPUKIAIHOTO porpaMMHoro obdecnedenus MIICY
MH(OPMALOHHBIM COTJIACHO HOPMATUBHBIM JOKYMEHTAaM U YMEHUEM
TCXHOJIOTHAM pa3pabaThIBaTh TaKUe JOKYMEHTHI

I1K-5 CrnocobHOCTh 3HATh:

e 0 (GUBHYECKUX YPOBHSIX M MPOTOKOJIAX TIEpeIaun
JIAHHBIX B THIOBBIX HHTEpdeiicax
MUKPOIPOLIECCOPHBIX U MUKPOKOHTPOJUIEPHBIX
CHUCTEMax

yMeTh:

® OCYIIECTBIISATh CONPSIKEHHUE MEPUPEPUNHBIX
MHUKpPOCXEM C MUKPOKOHTPOJIJIEpaMHU Ha
CXEMOTEXHUYECKOM U ITPOrPaMMHOM YPOBHSX

BJIaJIeTh:

® HaBBIKAMU NPOEKTUPOBaHUS MHTEp(DeNcHOM YacTu
MHUKPOIIPOLIECCOPHON CUCTEMBI, HACTPONKH €€
PEXXUMOB pabOTHI M aHAJIN3a BPEMEHHBIX JUarpamm u
IIPOTOKOJIOB C IIOMOIIBIO HHCTPYMEHTAIBHBIX
CPEICTB U3MEPEHUSI.

B mpouiecce ocBoeHmsi 00pa3oBaTebHON MPOTPaMMBbI JIAHHBIE KOMIIETSHITMH, B TOM

qucCia€ HuX OTACIIBHBIC KOMIIOHCHTHI,

bopMUPYIOTCS TOATAllHO B XOJIE OCBOCHHS

00yYarOMMUMHUCS TUCHUIUIMH (MOIYJIeH), TPAKTUK B COOTBETCTBUM C YUYE€OHBIM IJIAHOM U

KaJICHJapHBIM rpauKkoM yueOHOTO Ipolecca.
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6.1.2. Onucanue nokasareJieid U KpUTepHeB OLCHUBAHUS KOMIIETEHIIUIA,

(hopMHpPYyeMBIX 10 HTOTaM OCBOEHHS IUCHUILIAHBI (MO1YJIs1), ONMUCAHUE HIKAJ

OIICHUBAHHUA

[Tokazarenem olleHMBaHMS KOMIETEHIIMM Ha Pa3iMyYHBIX 3Tanax ux (GOpMUPOBAHUS

SABJISIETCA JIOCTMKEHHE OOYYarOlMMUCS TUIAHUPYEMBIX pE3YyJbTaTOB OOYyYEHUs 10

JTUCHUTUIUHE (MOJIYJIIO).

IIK-4 - Crioco6eH pa3pabaTsiBaTh JOKYMEHTHI HH)OPMAIMOHHO-MapKETHHTOBOTO HA3HAYEHHUS, pa3pabaThiBaTh
TEXHUYECKHE IOKYMEHTBI, aJ[peCOBaHHbBIC CIIEIIHATUCTY 110 HH()OPMAIIMOHHBIM TEXHOJIOTHSIM

Kpurepumn oneHuBaHus

IToka3zaresn
2 3 4 5
3HATH: OOyuaromuiics OO6yuarommuiics OO6yuarommuiics OOyyvaromuiics
0 COCTaBe JEMOHCTPUPYET MOIHOE | AEMOHCTPUPYET HEMOJIHOE JIEMOHCTPHUPYET JIEMOHCTPUPYET
MIPOEKTHOM OTCYTCTBHE HJIH COOTBETCTBHE CJICAYIOIIUX YaCTUYHOE COOTBETCTBHE | MOJHOE
JOKYMEHTAllUH, | HEIOCTaTOYHOE 3HaHHUH: O cocTaBe CJICAYIOIINX 3HAHUMH: O COOTBETCTBHE
TUTIOBBIX COOTBETCTBHE MIPOEKTHOM TOKYMEHTAIUH, COCTaBe MPOEKTHOU CIIeTYIOIINX
paszenax 3TOW | CleXyroIIMX 3HaHWN: O | THIIOBBIX pa3jieNax 3Tou JOKYMEHTAIlUH, TUTIOBBIX | 3HAHHUMU: O
JOKYMEHTAIlUH, | COCTAaBE MPOEKTHOM JOKYMEHTAIINH, TIOPSAKE paszzenax 3Tou cocTaBe
MOPSAJIKE Clayll | JOKYMEHTalUH, CIauy MPOEKTa 3aKa34yHKy. JIOKYMEHTAIIUH, TIOPSiAKE | TIPOEKTHOM
MpoeKTa TUTIOBBIX pa3fenax JlommyckatoTcsi 3HaUNTENIbHBIE | CIayl MPOEKTa JIOKYMEHTAIUH,
3aKa3YUKY 9TOH JOKyMEHTAlHH, OLIMOKH, IPOSIBIIACTCS 3aKa34uKy, HO TUIIOBBIX
MOPSIAKE CAAYH HEJ0CTaTOYHOCTh 3HAHUH, [0 | AOIMYCKAIOTCS paszaenax 3Toi
MPOEKTa 3aKa3uuKy psAdy TokaszaTeneil, HE3HAYUTEIbHbBIE JIOKYMEHTAIHH,
00y4aroLuiics UCTIBITHIBAECT | OLIMOKHM, HETOYHOCTH, HOPSIIKE CIAauYH
3HAYMUTEJIbHBIC 3aTPYAHECHUS] | 3aTPyIHEHUS IpU IPOEKTa
IIpH OTIEpUPOBAHUHI AHAJIUTUYECKUX 3aKa34HKy,
3HAHUSAMU TIPU UX TIEPEHOCE | OIeparusix. CcBOOOIHO
Ha HOBBIE CUTYALHH. OTepupyeT
IPUOOPETEHHBIM
Y 3HAHUSIMH.
YMeTh: OOyuaroiuiics He OOyuaromuiics OO0yuarormuiics OO0yuaromuiics
OCYIIECTBJIATh | YMEET WJIH B JEMOHCTPUPYET HETIOIHOE JIEMOHCTPHUPYET JIEMOHCTPUPYET
pa3paboTKy HEI0CTaTOYHOM COOTBETCTBHE CJICIYIOIIUX YaCTUYHOE COOTBETCTBUE | TIOJHOE
MIPOEKTHOMN CTEIIEHH yMEeeT YMEHHUH OCYILECTBISATD CIICAYIOIINX YMEHUIH: COOTBETCTBHE
JOKYMEHTAIINH, | OCYIIECTBIISTh pa3paboTKy MPOEKTHOM OCYIIECTBIIATh CIIeTYFOIINX
BBOJI B pa3paboTKy NPOEKTHOM | JOKyMEHTaluH, BBOJ B pa3paboTKy MPOEKTHOM YMEHUI:
JKCIUTyaTallMio | JOKYMEHTAalLMH, BBOJ B | 3kcmuryartanuio MIICY, JIOKYMEHTAIWH, BBOJ B OCYIIECTBIIAT
MIICY, skciuryatanmio MIICY, | oOcnyxuBaHne U peMOHT skciuryaTanuio MIICY, pa3paboTKy
oOciTy)KuBaHue | OOCITy>)KUBaHHE U kommonenToB MIICY. o0CITy’)KMBaHHME U PEMOHT | TTPOEKTHOM
U PEMOHT PEMOHT KOMIIOHEHTOB JHomyckatotcs 3HaunTeNbHble | KoMnoHeHToB MIICY. JIOKYMEHTAIVH,
KOMIIOHEHTOB MIICY OITMOKY, MTPOSBISAETCS ‘VYMeHHs 0CBOCHBI, HO BBOJI B
MIICY HEIOCTaTOYHOCTh YMEHUH, JIOITYCKArOTCSI JKCILTYaTaluio
10 psAY TOKa3aTenei, HE3HAYUTEIIbHbIE MIICY,
00y4aroluiics UCTIBITHIBAECT | OIIMOKHM, HETOYHOCTH, o0cCITy>KUBaHNE
3HAYUTENbHBIC 3aTPYAHCHUS | 3aTPYAHEHUS IpU Y PEMOHT
P OTIEpUPOBAHUH AHATUTUYECKHUX KOMIIOHEHTOB
YMEHHSAMH IIPH UX NIEPEHOCE | OINepanusx, IepeHoce MIICY.
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Ha HOBBIC CUTYyalUH.

YMEHHI Ha HOBBIE,
HECTaH/IapTHBIC
CUTYaIIHH.

CBoOos1HO
orepupyeT
NpUOOPETEHHBIM
1 YMEHUSIMH,
MIPUMEHSET UX B

CUTYyalusxX
MOBBILIEHHOU
CJIO’KHOCTH.
BJIA/IETh: O6yuatomuiicst He OO6yuatomuiics Bnageer Oo6yuatomuiicst yactuuno | OOyvaromuiics
HaBBIKAMHU BJIaJI€eT WIN B HaBBIKAMHU BJIaJIeeT HAaBBIKAMHU B TIOJTHOM
JIEKTPOMOHTA | HEAOCTATOYHOM JIEKTPOMOHTAXHBIX PA0OT U | ANEKTPOMOHTAXKHBIX o0bemMe BiageeT
JKHBIX pabOT M | CTETICHH BlIafceT pa3pabOTKH IPHUKIATHOTO pabot u pa3paboTKu HaBBIKAMHU
pa3paboTKu HaBbIKaMHU MPOTPaMMHOT0 OOeCIieYeH sl | MPUKIaTHOTO 3IEKTPOMOHTAX
MPUKJIAJTHOTO 3JIEKTPOMOHTAKHBIX MIICY cormacao MPOrPAaMMHOI0 HBIX padoT 1
MPOrpaMMHOTO | paboT U pa3paboTKu HOPMaTUBHBIM JOKyMeHTaM | obecneueHuss MIICY pa3paboTku
o0ecrieyeHus! MIPUKJIATHOTO U YMEHHEM pa3padaTbiBaTh COTJIACHO HOPMATUBHBIM | MPUKJIATHOTO
MIICY NIPOrPaMMHOI0 TaKue JOKYMEHTHI, JOKYMEHTaM U YMCHUEM IIPOrPaMMHOI0
COTJIaCHO obecneuenuss MIICY JIOITYCKAIOTCS 3HAYUTENBHBIE | pa3padaThiBaTh TaKHe obecrnieyeHus
HOPMAaTHUBHBIM | COIVIACHO OIINOKH, MPOSIBIISIETCS JOKYMEHTBI, HABBIKA MIICY
JOKYMEHTaM U | HOpMaTHBHBIM HEJ0CTAaTOYHOCTH BIAJACHHUS | OCBOEHBI, HO COTJIACHO
YMEHUEM JOKYMEHTaM U HaBBIKaMU I10 Py JOITyCKalOTCS HOPMAaTHBHBIM
pa3pabaTeIBaTh | yMEHUEM nokasaresneit, O0yJaromuiicss | He3HaAUYUTEIbHbIE JOKYMEHTaM U
TaKkue pa3pabaTbiBaTh Takue WCTBITHIBACT 3HAUYUTENbHBIC | OMIMOKH, HETOYHOCTH, YMEHUEM
JOKYMEHTBI JOKYMEHTBI 3aTpyIHEHHS TIPU 3aTpyaHEHHS TIPU pa3pabartbiBaTh
MIPUMEHEHUH HAaBBIKOB B AHATTUTUIECKUX TaKue
HOBBIX CUTYyaIlUsX. orepanusx, rnepeHoce JIOKYMEHTHI,
YMEHUI Ha HOBBIE, CBOOOHO
HECTaHAAPTHBIC MIPUMEHSIET
CUTYyaLuH. NOJTy4YEHHbIE
HaBBIKU B
CUTYyaLusix
MOBBIILICHHON
CJIOKHOCTH.
IIK-5 Crioco6HOCTE MOKIIOYATh U HACTpanBaTh Moay i DBM u nepudepuitHoro 06opymoBaHus
3HATh: OOyuaromuiics OOyuaromuiics OO0yuaroruiics OO0yuaromuiics
0 hu3MYecKux | AEMOHCTPUPYET IOJHOE | AEMOHCTPUPYET HETIOIHOE JIEMOHCTPUPYET JE€MOHCTPUPYET
YPOBHSX H OTCYTCTBHE HJIH COOTBETCTBHE CIICAYIOIIUX YaCTUYHOE COOTBETCTBUE | TIOJHOE
HPOTOKOJIaX HEZ0CTaTOYHOE 3HaHW: 0 (PU3NIECKUX CIEYIOIINX 3HaHUH: O COOTBETCTBHE
nepeaaun COOTBETCTBHE YPOBHSIX U IPOTOKOJIAX ($u3nUecKuXx ypoBHIX U CIICAYIOIINX
JIAHHBIX B CIICAYIOIIMX 3HAHUWIA: O | MepeJayd JaHHBIX B MIPOTOKOJIaX Tepelaun 3HaHUI: O
THTIOBBIX (U3NYECKUX YPOBHSX U | TUIOBBIX HHTEpQeiicax JIAHHBIX B TUTIOBBIX (buznvecknx
unTEpdeiicax MPOTOKOJIaX Mepefadynd | MHUKPOIPOIECCOPHBIX U uHTEepdeiicax YPOBHSIX U
MHUKPOIIPOIECC | JaHHBIX B THIIOBBIX MHUKPOKOHTPOJIJIEPHBIX MHUKPOIPOLECCOPHBIX U MIPOTOKOJIAX
OPHBIX U uHTEepdeiicax cucrtemax. JlomyckaroTcst MHUKPOKOHTPOJUIEPHBIX nepeaadn
MHKPOKOHTPOJI | MUKPOIIPOLIECCOPHBIX M | 3HAYMTENLHbIE OUINOKH, cucTeMax, HO JIAHHBIX B
JIEPHBIX MHUKPOKOHTPOJIJIEPHBIX | MPOSIBISIETCS JOITyCKalOTCS TUIIOBBIX
crcremMax cUCTEMax HEJI0CTaTOYHOCTb 3HAHWUH, 10 | HE3HAYUTEIIbHbIC uHTepdeticax
pAdy ToKa3zaTenei, OImMOKH, HETOYHOCTH, MHUKPOITPOIIECCO
00y4aroIuiics UCTIBITHIBACT | 3aTPYJHEHUS MPH PHBIX U
3HAYNUTENIbHBIC 3aTPYAHECHUS. | aHATTUTHYECKUX MHUKPOKOHTPOJII
P OTIEpUPOBAHUH oTepanusx. €PHBIX
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3HAHUSAMU TPU UX MIEPEHOCE
Ha HOBBIE CUTYaIlWH.

cucTeMax,
cBOOOIHO
orepupyeT
MPHOOPETEHHBIM
Y 3HAHUSMU.

yMeTh: OGyuatomuiics He OOyuatromuiics OOyuatomuiics OOyuatomuiics
OCYILECTBIATL | YMEET UM B JEMOHCTPHUPYET HETIOIHOE JIEMOHCTPHUPYET JIEMOHCTPUPYET
CONPSIKEHHE HEOCTATOYHOU COOTBETCTBHE CIEAYIOIIHNX YaCTUYHOE COOTBETCTBHUE | MOJIHOE
nepudepuiiipl | CTENEHH YMEET YMEHU OCYLIECTBISTh CIEAYIOLIUX YMEHUI: COOTBETCTBHUE
X MHKPOCXEM C | OCYHIECTBIIATH COMpsDKEHHE epr(epuiiHbIX | OCYIIECTBISTh CIIEeTYIOIINX
MMKPOKOHTPOJI | CONPSKEHUE MHKPOCXEM C CONPSIKEHUE YMEHUH:
JepaMH Ha niepudepuitHpIX MHKPOKOHTPOJUIEPAMHU Ha niepudepuiHBIX OCYLIECTBISATh
CXeMOTEXHUYE | MHKPOCXEM C CXEMOTEXHHUYECKOM U MHUKPOCXEM C COTIpSKEHHE
CKOM H MUKpPOKOHTPOJJIEpaMU | TIPOTPaMMHOM YPOBHSX. MHUKPOKOHTPOJUIEPaMHU Ha | Tepr(epHitHbIX
NpPOrpaMMHOM | HA CXeMOTEXHHYECKOM | JIOTyCKalOTCs 3HAYUTENbHBIE | CXEMOTEXHUYECKOM M MHKPOCXEM C
YPOBHSX Y IPOTPaMMHOM OIINOKH, MPOSIBIISIETCS IIPOrpaMMHOM YPOBHSX. MHUKPOKOHTPOJIIT
YPOBHSIX HEJ0CTaTOYHOCTh YMEHHUIH, YMeHUs 0OCBOEHBI, HO epaMHu Ha
0 psily MOKa3aTesei, JOMYCKaTCs CXEMOTEXHHUYEC
00yJaroUNiiCsS UCTIBITHIBACT | HE3HAUYMTEIbHBIC KOM U
3HAYHUTENIbHBIC 3aTPYAHCHUS | OMMOKH, HETOYHOCTH, MIPOrpaMMHOM
IIpH OTNIepUPOBAHUHI 3aTpyJHEHUS [IPU YPOBHSIX.
YMEHUSIMH [IPU UX MEPEHOCE | AHATUTHYECKUX CBo0OoHO
Ha HOBbIE CUTYalIUH. onepanusx, IepeHoce OIEpUpYyET
YMEHUI Ha HOBBIE, NpUOOPETEHHBIM
HECTaHJApPTHbHIC U YMEHUSIMU,
CUTYALIH. MPUMEHSIET UX B
CUTYaIUsIX
MOBBIILICHHON
CJIOKHOCTH.
BJIA/ICTh: OOyuaromuiicst He OOy4aromuiics Biajeer OOyuaromuiics yactuaHo | OOyyarommiics
HaBbIKaMHU BJIAJICET WA B HaBbIKAMH NPOEKTUPOBAHUS | BJIaJEET HaBbIKAMU B [IOJIHOM
NPOEKTUPOBaH | HEJOCTATOYHOU uHTEepQecHO! YacTh IIPOCKTUPOBAHUSA o0Bbeme BrajieeT
us CTETIEHU BJIAJIECET MUKPOIPOLIECCOPHOU uHTepelicHON YacTh HaBbIKAMHU
unTEepENcHOM | HaBbIKAMU CHUCTEMBI, HACTPOUKHU €e MUKPOIPOLIECCOPHOU MPOEKTUPOBAHU
4acTH IIPOEKTUPOBAHUS PEKUMOB PabOTHI ¥ aHANTU3a | CUCTEMBI, HACTPOWKH ee s uHTepdericHon
MHUKpoIIpolecc | HHTEpQeicHON acTu BPEMEHHBIX JUarpaMM U PEXUMOB PabOTHI U YacTH
OpHOM MHUKPOIPOLIECCOPHOU MPOTOKOJIOB C MOMOILIBIO aHaJI13a BPEMEHHBIX MUKPOIPOLIECCO
CUCTEMBI, CHUCTEMBI, HACTPOIKH €€ | HHCTPYMEHTAIBHBIX CPEACTB | AUarpaMM U IPOTOKOJIOB | PHOW CHCTEMBI,
HACTPOMKH ee PEKUMOB PabOTHI U M3MEpEHHS B HEMTOJIHOM C TIOMOIIBIO HaCTPOWKH €€
PEKUMOB aHaJIN3a BPEMEHHBIX o0beMe, JOITyCKaloTCs HMHCTPYMEHTAIbHBIX peXUMOB
paboTHI 1 auarpamMm u 3HAYUTENIbHBIE OLINOKH, CPEJICTB U3MEPEHUS, paboTsl u
aHaIM3a MIPOTOKOJIOB C MIPOSIBIISIETCS HaBbIKM OCBOEHBI, HO aHam3a
BPEMCHHBIX IIOMOIIIBIO HEAOCTATOYHOCTH BJIAICHUS JO0IyCKarTCA BPEMCHHBIX
JMarpamMm u MHCTPYMEHTAIbHBIX HaBBIKaMHU 110 pALY HE3HAYUTEIbHbIC Juarpamm u

IIPOTOKOJIOB C
HOMOIIBIO
WHCTPYMEHTAI
BHBIX CPEJCTB
W3MEpEeHHUS

Cp€ACTB U3MCPCHUA

nokazateneid, O0ygarontuics
HUCIIBITBIBACT 3HAYHUTCIBHBIC
3aTpyTHEHHS MTPH
MIPUMEHEHUY HaBBIKOB B
HOBBIX CUTYyallUsiIX.

OIIMOKH, HETOYHOCTH,
3aTPyAHCHIS TIPU
AHATUTUYECKUX
onepaunusix, IepeHoce
YMEHHI Ha HOBBIE,
HECTaHJIAPTHHIC

IIPOTOKOJIOB C
ITOMOIIIELIO
WHCTPYMEHTAJIb
HBIX CPE/ICTB
HU3MEPEHUS,
CBOOOIHO
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CUTYaIIHH. MIPUMEHSET
MTOJTYICHHBIC
HaBBIKH B
CUTYaIHsIX
THOBBIIIICHHOMN
CIIOKHOCTH.

I xanab1 OLlCHUBAaHMA peE3yjJabTaToB HpOMe)I(yTO‘IHOﬁ arTrecCcTallii 1 UX ONMMCaHue

dopmMa NPOMEKYTOYHOM ATTECTALMM: IK3aMEH.

[IpomexxyTouHas arrecranus oOydarouuxcsi B (opMe dK3aMeHa IPOBOJUTCS IO
pe3yibTaTaM BBITIOJIHEHHSI BCEX BHUJOB y4eOHON padOThI, MPEAYCMOTPEHHBIX YYEOHBIM
IJIAHOM TI0 JIAHHOM JUCHUIUIMHE «MUKpPOIPOLUECCOPHBIE CHUCTEMBI YIPABJICHUS», MPHU
3TOM YYMTBIBAKOTCS PE3YJIbTATHl TEKYILETO KOHTPOJIA YCIIEBAEMOCTH B TEUEHUE CEMECTpA.
OlieHKa CTENEeH TOCTHXKEHHS 00yYaloIUMUCS TJIaHUPYEMBIX PE3YJIbTaTOB O0yUEHUS IO
JTUCLUILIMHE TTPOBOAUTCS MPENMOAABATEIEM, BEAYIIIUM 3aHITHA MO AUCHUIUIMHE METOJA0M
JKCIIEpTHOW oOueHku. [lo wuToram npoMEeKyTO4yHOM arrecTaudd 10 JUCLUIUIMHE
BBICTABIIETCA ~ OLIEHKA  «OTJIIMYHO»,  «XOpPOILIO»,  «YIOBJIETBOPUTEIIBHO»  WIIH
«HEYIOBJICTBOPUTEIBLHO.

IlIxana oueHNBaHUA Onucanue
BrinonneHsl BCE o0si3aTejIbHbIE YCJI0BUA
MOATOTOBKH CTyJIeHTAa K MPOMEXKYTOYHOM
aTTeCcTalMH, MPETYCMOTPEHHBIC MpOrpamMMOoNn
TACHUIIMHBL. CTYJIEHT IEMOHCTPUPYET COOTBETCTBUE
3HAHUU, YMEHUM, HABBIKOB MMOKA3aTEIIsM,
OTtianuno IIPUBEICHHBIM B Ta0NuIax, OICpUPYET

NpUOOPETCHHBIMU 3HAHUSMH, YMCHHUSMH, HaBBIKAMH,
MPUMEHSET UX B CUTyallUsIX MOBBIIIEHHON CIOKHOCTH.
IIpu »TOM MOryT OBITH JOMYIEHBl HE3HAYUTEIHHBIC
OIMOKK, HETOYHOCTH, 3aTPYJHEHUs] TIPU TEepeHOCe
3HAaHUW U YMEHUW HA HOBBIE, HECTAHIAPTHBIC 3a1aUH.

BrinonaHeHbl BCE o0si3aTeIbHbIE YCJI0BUA
MOATOTOBKH CTYyJCeHTA K NMPOMEKYTOUYHOM
Xoporo aTTecTalMH, MPENYCMOTPEHHBIE pOrpamMMOun
TACHUIIIMHBL. CTYJIEHT JTEMOHCTPUPYET COOTBETCTBUE
3HAHUU, YMEHUM, HABBIKOB IOKA3aTEIIsIM,
IIPUBEICHHBIM B TabnuIax, OIIEpUPYET
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NpPUOOPETEHHBIMUA 3HAHUSMH, YMEHHUSIMH, HABBIKaMU.
B T0 XK€ BpeMsa npH  OTBETE  JOIYCKaeT
HECYILIECTBCHHBIE IIOTPEIIHOCTH, 3aJadd pelaer ¢
HEJ04YEeTaMH, HE BIMAIOIMMHU Ha OOIIMNA X0/ pEeLIeHMS.

BrimoaaeHs! BCE 00s13aTe/IbHbIE YCJI0BUA
NOATOTOBKH CTyJeHTAa K MPOMEKYTOUYHOU
aTTecTalnm, PEYCMOTPEHHBIE MPOrpamMMOoun
nucuumuinHbl. CTYAEHT JEMOHCTPUPYET COOTBETCTBUE
3HAHUH, YMEHUH, HaBBIKOB IoKa3aTeisM,
MIPUBEACHHBIM B TaOIUIAX, ONEpUPYET
NPUOOPETCHHBIMU 3HAHUSMH, YMECHUSMH, HaBbIKAMHU.
Ho noxka3piBaeT HernyOOKue 3HaHMS, NMPU OTBETE HE
JOTyCKaeT TPyOBIX OIMIMOOK WJIM MPOTHBOPEUUIA, O HA-
KO B (hOPMYJIMPOBAaHUU OTBETA OTCYTCTBYET IOJDKHAS
CBSI3b MEX/y aHAJIM30M, apTYMEHTALIMEN U BBIBOJIAMMU,
B pEIICHUM 3aJlad MOTYT COJEep)KaThCsl TpyObIe
omuOKu. JIJisi moJydeHusi MPaBUJIBHOTO OTBETa TpeOy-
FOTCSA YTOUHSIOIINE BOIIPOCHI.

Y 10BIETBOPUTEIBLHO

He BbInOJIHEHB! 00s13aTe/IbHBIC YCJIOBHS MOATOTOBKH
CTYAeHTa K  IPOMEKYTOYHOH  aTTecTaluM,
MPEIYyCMOTPEHHBIE TPOrpaMMon aucuuruineel, MJIN
CTyNEHT JEMOHCTPUPYET HEIMOJHOE COOTBETCTBUE
3HaHWI, yMEHUH, HaBBIKOB MTPUBEJAECHHBIM B Ta0JIMIIAX,
JOIYCKAIOTCA 3HAYUTEIbHBIE OIIMOKH, MPOSIBISETCS
OTCYTCTBME 3HAHUW, YMEHHI, HABBIKOB IO PALY
NIOKa3aTeJed, CTYJIECHT HCHBITHIBAET 3HAYUTEIbHBIE
3aTpyJHEHHMs IIpU  ONEPUPOBAHUM 3HAHUSMHU U
YMEHHUSIMU.

HeynoBieTBopuTeIbHO

DoH/IbI OLIEHOYHBIX CPEACTB NMpPeACTABJICHbI B NPpUJIOkeHun 1 K padoueii mporpamme.

7. YueOHO-MeTOAUYecKOe U HHPOPMAITMOHHOE o0ecniedeHre JUCHUIIMHBI.

a) OCHOBHAas JiMTeparypa:

1. Kamamnaukos B.U., Hedbenos C.B. DnexkTpoHuka 1 MUKPOIIPOIIECCOPHAs TEXHUKA.
VYuebnuk aisa By3oB. M.: Akagemust 2012.

2. ApXHUTEKTypa, IpOrpaMMHUPOBAHUE U TPUMEHEHHUE 8-pa3psIHbIX MUKPOKOHTPOJIJIEPOB
cemeiictBa ATMEL ATmega. Jlabopatopnsiii npaktukym. M.: 3A0 HIIK
«Komnwrorepaunky. http://kit45.i1fmo.ru/mensp/MCU/LabStand2 ATMegal28.pdf

0) 10MOJTHUTEJIbHAA JIUTEPATypPa
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3. Esctudeen A.B. Mukpokontposepsl AVR cemeiictBa Mega. PykoBoicTBo
nosib3oBarens. Kues. Jloaska, 2007

4. beno A.B. KonctpyupoBanue ycTpoicTB Ha MUKpOKOHTpoJuiepax. - CI16.: Hayka u
TexHuka, 2005.

B) IpOrpaMMHOe obecrieueHre U MHTEPHeT-Pecypchl:
5. Cpena paspabotku Microchip Studio (panee Atmel Studio u AVR Studio) co

CBOOOJTHOM JIMIICH3UEH.

KEDKI[BII\;I CTYACHT oOecrieycH HWHIWBUAYAJIbHBIM HCOIPAHUYCHHBIM JOCTYIIOM K

AIIEKTPOHHBIM OMOJIMOTEKaM YHHUBEPCUTETA

(elib.mgup;

lib.mami.ru/lib/content/elektronyy-katalog) «

cucteMaM (JIEKTPOHHBIM OMOINOTEKAM):

No Ne norosopa.
I /;[ DJIeKTPOHHBIN pecypc Cpok aeiicTBust Ha3Banusi KoJ1eKIuii
JAOCTyINa
OBC «M3parenbctBa Jlansy | JloroBop Ne  73- | UHXKEeHEpPHO-TEXHUYECKUE HAYKU
- goroBop Ne 73-MII-23- | MII-23-EIl/17 ot | — U3marenscTBO
EIl/17 ot 28.05.2017. | 28.05.2017. «MammHoCTpOeHHe»;
(e.lanbook.com) WHxeHepHO-TeXHUUECKHE HAYKH
— N3narensctBo MI'TY nMm. H.O.
baymana;
1 NnxeHepHO-TeXHUYECKHE HAYKU
— N3narenbcTBO «@U3MATIANTY,
DKOHOMHKA U MEHEJ[KMEHT —
NznarensctBo «@auHTa» U 38
KHUT U3 Ipyrux pasnenos ObC
(cM. caliT yHUBepcHUTETa pa3ies
O6ubnmoreka)
9 9BC «Kuura®ounma Ha odopmnenun Konnexuust u3 172405 u3nanuit
(knigafund.ru)
Hayunas anexkTpoHHas | CBOOOIHBII 1134165 nay4yHsix cTaTei
3 6ubnuoreka JOCTYTI
«KUBEPJIEHUHKA»
(www.cyberleninka.ru)
4 OBbC «Polpred» [TocTosiHHBIM 0630p CMU (apxuB myOnukamnuii
(polpred.com) JOCTYTI 3a 15 ner)
Hayunas >5ekTpoHHas ITocTossHHBIN 3800 HaumMeHOBaHUI KYPHAJIOB B
5 O6ubauoreka JOCTYT OTKPBITOM JIOCTYTIE
e.LIBRARY.ru
JloCTym K 3JIeKTPOHHBIM [Mucemo B ®I'BOY | SpringerJournals;
pecypcam U3/1aTenbCcTBa «Poccuiickuit SpringerProtocols;
SpringerNature donp SpringerMaterials;
dynnamentanpabix | SpringerReference;
6 Uccnenosannii» ot | zbMATH;
03.10.2016 Ne 11- | Nature Journals
01-17/1123 c
MPHUIIOKEHUEM
Cc 01.01.2017 -
6eccpoyHO

AIEKTPOHHO-OMOIMOTEYHBIM
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CnpaBouHas nouckoBas | be3 noroeopa Hopwmsl, mpaBuiia, crangapTel U
7 cucremMa 3aKOHO/IATEIBCTBO MO
«TexakcnepT» TEXHUUYECKOMY PETYIUPOBAHUIO

8. MarepuajibHO-TeXHHYECKOE 00ecneyeHue JUCIUITHHBI.
Jlabopatopusiii ctena JIC-2 s u3ydeHus: MUKPOKOHTPOJIIEPOB apxuTeKTypbl AVR
C METOJIMYECKUMH YKA3aHUSIMH.
KomrmbroTepHbie Ki1acChl YHUBEPCUTETA.

9. MeToauyeckue peKOMEHIAIUM JJIsl CAMOCTOSITEILHOM padoThI CTY/IEHTOB

CamocrosiTesibHasi padoTa CTYJAEHTOB HANpaBJieHAa HAa pelleHHe CJIeqyIoNuxX
3a/1ay:

CamocTosTenbHass paboTa SBISAETCA OJHUM M3 BUAOB y4ueOHBIX 3aHsATHH. Llensb
CaMOCTOSATENIbHOM  paboOThl — NPaKTUYECKOE YCBOEHUE CTYIEHTAMH BOIPOCOB
MPOSKTUPOBAHUS ~ MHUKPOIPOILIECCOPHBIX CHCTeM Ha 0a3e  MHUKPOKOHTPOJUIEPOB
apxutektypsl AVR, conpspkeHus ee GyHKIIMOHAIBHBIX OJIOKOB C MOMOIIBIO CTaHIaPTHBIX
UHTEP(PENCHBIX CPEACTB YKa3aHHBIX MUKPOKOHTPOJIEPOB, PACCMATPUBAEMBIX B MPOIIECCE
U3YYEHUS JUCIUTUTHHBI.

AyautopHasi caMocTosITeNbHAsE padoTa MO JUCIMIUIMHE BBITOIHSAETCS HA YYCOHBIX
3aHATHUAX MO HETIOCPEICTBEHHBIM PYKOBOICTBOM IPEIOAaBaTels U MO €ro 3aJaHHuIo.

BreaynutopHas camocrtosiTenbHasi paboTa BBITIOJNHAETCS CTYJISHTOM IO 3aJaHHI0
npenoaaBaresis, HO 6e3 ero HermoCPEACTBEHHOIO y4acTHsl.

3amaum caMoCTOATEeILHON PadoThI CTY/IEHTA!

- Pa3BUTHE HABBIKOB CAMOCTOSATEIbHON yu4eOHOM paboThI;

- OCBOCHHUE COJICPKaHUS JUCIIUILTUHBL

- yrayOsieHne coiep KaHus U 0CO3HaHNWE OCHOBHBIX TIOHSATUHN AUCUIUTIINHEI;

- MCTIOJIb30BaHNUE MaTepuaia, COOPaHHOTO U MOJYYEHHOTO B XOA€ CAMOCTOSTENbHBIX
3aHATHI 17151 () ()EKTUBHON MOJTOTOBKH K DK3aMEHY.

Buabl BHeayIMTOPHOM CAMOCTOSITEIbHOM PadOThI:

- CAMOCTOSITEIPHOE U3yYEHUE OTACIBHBIX TEM TUCIUIUINHEI,

- MOATOTOBKA K JIGKIIMOHHBIM 3aHSITHSIM;

- MIOATOTOBKA K JJAOOPATOPHBIM 3aHSTHSIM;

- oopMIIEHHE OTYETOB IO BBHIMOJIHEHHBIM JTA0OpPaTOPHBIM paboTaM U MOATOTOBKA K
WX 3aIIuTe.

JIJisi BBIMOJTHEHUST JIOOOTO BUIA CAMOCTOSATENIbHON PabOThl HEOOXOIUMO MPOUTH
CJIEIYIOLUE ATAIIbI:

- OIIpeieNICHUE LEIN CAaMOCTOSATEIbHON padoThI;

- KOHKpETHU3aIus TI03HABATEeILHOW 3a/1a4H;

- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITEJIbHON paboTe;

- BBIOOp aJIeKBaTHOTO croco0a JEeHCTBUS, BEYIIETO K PEIICHUIO 3a]a4H;

- TUTAHUPOBaHUE Pa0OTHI (CAMOCTOSITENIbHOW WJIM C TIOMOLIBIO TPEroaBaTess) Hal
3a/1aHHEeM;
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- OCYIICCTBJICHHME B TPOIECCE BBIMIOJHEHUS CAMOCTOSTEIBHONH  PabOThI
CaMOKOHTPOJIS (TIPOMEXKYTOYHOTO M KOHEUHOTO) Pe3yIbTaTOB PabOThl U KOPPEKTHPOBKA
BBITIOJTHEHHS PAOOTHI;

- pediexcus;

- Ipe3eHTanus paboTHI.

10. MeTroauyeckue peKOMeHIAMM JIsl PenoaBaTeJisi

Ha mepBoM 3aHSATHM MO NUCIMIUIMHE HEOOXOIMMO O3HAKOMHUTH CTYICHTOB C
MOpSIIKOM €€ W3ydeHus (TeMamum Kypca, ¢GopMamMu 3aHITHH, TEKYIIeTo U
MIPOMEKYTOUYHOTO KOHTPOJISA), PACKPBITH MECTO U POJIb TUCIUIIMHBI B CUCTEME HAyK, €€
MPaKTUYECKOe 3HAYEHHWE, JIOBECTH JO CTYACHTOB TpeOoBaHWS K (OpME OTYCTHOCTH U
MPUMEHEHUsT BUIOB KOHTPOJIS. BBIgaroTcs 3amaHus i TMOATOTOBKH K JIAOOPAaTOPHBIM
paboTam.

[Ipy moAroToBke K JIaDOPATOPHBIM PadoTaM 1O TEPEUYHIO OOBSABICHHBIX TEM
MIPENo/IaBaTelt0 HEOOXOUMO YTOUHHUTD TUTaH UX MIPOBENICHUS, MPOAyMaTh (HOPMYIUPOBKU
U cojepXaHue ydeOHBIX BOIIPOCOB, BBIHOCHMBIX Ha OOCYXIEHUE, O3HAKOMUTBCS C
IIEPEYHEM BOIPOCOB MO TEME J1abopaTOPHOU pabOTHI.

B xone nmaGoparopHoii paboThl BO BCTYMHUTEILHOM CJIOBE PACKPBITh MPAKTUYECKYIO
3HAYUMOCTh TEMBbI Ja00paTOpHON PabOThI, OMPENETUTh MOPSAOK €€ MPOBEICHUS, BpeMs
Ha OOCyXJeHHe Kaxaoro ydyeOHoro Bompoca. IIpuMeHsisi (pOHTaIbHBIN ONpOC JaTh
BO3MO’KHOCTh BBICTYIIUTh BCEM CTYJI€HTaM, PUCYTCTBYIOIIMM Ha 3aHATHH.

[{enecooOpa3Ho B X0/€ 3alUTHI JTA0OPATOPHBIX PadOT 3a7aBaTh BBHICTYHAIOUIUM H
ayIUTOPUH JONOJIHUTENIBHBIE U YTOUHSIOMINE BOMPOCHI C LENBI0 BBIACHEHUS UX MO3ULIHAN
M0 CYHIECTBY OOCYKIa€MbIX MPOOJIEM.

Crenyer mpenocTaBUTh BO3MOYKHOCTH BBICTYIUIEHMSI C MECTa B BHAE KPAaTKUX
COOOILIEHUH 1O OATOTOBJIEHHOMY 3apaHee BOIIPOCY.

B 3akimounTenbHOM yacTu 1ab0paTOpHOM pabOTHI CIeAyeT MOIBECTH €€ UTOTH: 1aTh
OIICHKY BBICTYIUICHMM KaXJOTO CTyJEHTa U y4eOHOW TIpymnmbl B I1eJOoM. PacKpbITh
MOJIOKUTENbHBIE CTOPOHBI M HEJIOCTATKHU MPOBEACHHOMN J1a00paTopHO paboThl. OTBETUTH
Ha BOIIPOCHI CTY/ICHTOB. BbIaTh 3a1aHust 1J1si CAMOCTOSITEIbHON PaObOTHI 1O TTOJITOTOBKE K
CIIEAYIOLIEMY 3aHATHIO.
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IIpunoxenue 1 k
paboueii mporpamme
MUMHHUCTEPCTBO OBPA3OBAHMS 1 HAYKY POCCUMCKOM ®EIEPAITAN

OEJIEPAJIBHOE TOCYJAPCTBEHHOE BIO/IPKETHOE OBPA30OBATEJIBHOE YUPEX/IEHWE BBICIIIET'O OBPAZOBAHUS
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH IMOJIUTEX)

Hanpasnenue nogrorosku: 09.03.01 « MudpopmMaTuKa U BHIYMCIUTEIbHAS TEXHUKA)
OII (mpodmip): «Kubepdusudeckrue cucTeMbl
®opma 00yueHus: OUHast

Bun npodeccuonanpHoit aestensHocTH: (B coorBerctBuu ¢ ®I'OC BO)

Kadenpa «CMAPT-texHonorum»

®OH/I OHEHOYHBLIX CPEJICTB

O JUCHUIIJIMHE HuTepdeiichbl U MPOTOKOJIbI 00MEHA TaHHBIMH

MHUKPONIPOUHECCCOPHBIX CUCTEM

Cocras: 1. [Tacnopt ¢oHIa OLIECHOUHBIX CPEJCTB

2. OnucaHue OLUEHOYHBIX CPE/ICTB:

Mocksa, 2017 _roxn
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MOKA3ATENlb YPOBHA COOPMUPOBAHHOCTU KOMMNETEHLUNIA

Tabnuua 1

UHTEP®EVCHI 1 TIPOTOKOJIBI OGMEHA TAHHBIMHA MUKPOITPOIIECCOPHBIX CUCTEM

®I'0C BO 09.03.01 «<MHpopMaTUKa M BHIYUCIAUTEIbHAS TEXHUKA)

B mipoiiecce 0cBOeHUS TaHHOM THUCHUIUIMHBI CTYACHT (POPMHUPYET U IEMOHCTPUPYET CIACAYIOLIUE
OOICKYIBTYpHBIE U MPOPECCHOHATHHBIC KOMIICTCHIIHH

CHELUAJIUCTY M0 UH(POPMALIMOHHBIM
TEXHOJIOTHSM

HCIIOJIb3YEMBIN SI3bIK
MIpOrpaMMHUPOBAHUS
YMeTh:
® IIOHHMMAThL HAIIMCAHHEIC
AJITOPUTMBI B Pa3HBIX BUJAX: B
OIoK-cXeMax, B IPOrpaMMHOM
KOJE, TEKCTOBBIM BHIOM
BJIA/IETD:

® HABBIKOM HaIlMCaHHUA KoOJa,

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB TexHosorust Ddopma CTeneHu ypoBHeii

NH- ®OPMYJINPOBKA ¢GopMHpOBAHUS [OLIEHOYHOTO |(OCBOCHHUS

JTEKC KOMIIETeHIIHii  (cpeAcTBa**  |KOMIETeHUM

IK-4 |Cnocoben pa3pabaThiBaTh BHATH: maboparopusie  [3JIP lba3oBblii ypoBeHb:
ITOKYMEHTBI uH(HOPMAITMOHHO- e OCHOBHBIE TIPUHIIAIIBI 1 [paboThl, BOCITPOM3BOJICTBO
MapKETHHTOBOTO Ha3HA4YCHMUS, METOJIbI pa3paboTKu CaMOCTOSITENIbH MOJIYYCHHBIX 3HAHUM B
pa3pabaTbIBaTh TEXHHYECKUE AITOPUTMOB, KaK CTPOUTCS ast pabota X0JIe TEKYILIETO
ITOKYMEHTHI, a/IpecOBaHHbIE AJITOPUTM, TIOHUMATh KOHTPOJIS

IloBbIlICEHHBIN YPOBEHB:
NpPaKTUYeCKOe TPUMEHEHUE
MOJYYEHHBIX  3HAaHUH B
mpolecce IMOATOTOBKH K
iTabopaTopHBIM paboTam
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IMK-5 |(Crioco6HOCTH MOJKJIF0YaTh U BHATh: UIeKLHs, 3au lba3oBblil ypOBEHb:
HacTpauBaTh Moayiu OBM  u ® 0 METOJaX COMPSIKCHUS CaMOCTOATEIIbH BOCIIPOU3BOJICTBO
nepupepuiHOro 000pyR0BaHUs anmapaTHBIX M IIPOrPaMMHBIX  @s paboTa [OIYYEHHBIX 3HAHUM B

CPEJICTB B COCTABE XOJ€ TEKYLIEro
WH(OPMAIIMOHHBIX U KOHTPOJIS
ABTOMAaTU3UPOBAHHBIX CUCTEM, IloBbIlICHHBIN YPOBEHB:
3HATh [MOCTPOEHUE MMPAKTUYECKOE NPUMEHEHHE]
MIPOrpaMMHO-aNNapaTHbIX [MOJYyYCHHBIX  3HAHUM B
KOMILJIEKCOB [pouecce  IOArOTOBKH K
YMeTh: Badery

e ComnpsraTh anmnapaTHbIe U
MIPOTPAMMHBIE CPEACTBA B
cocTaBe HH(HOPMALIMOHHBIX U
ABTOMAaTU3UPOBAHHBIX CUCTEM
Y IIPOrpaMMHO-aNMNapaTHbIX

CoxkpamieHus hopm OLIEHOYHBIX CpencTB CM. B MIPUIOKEHUH 2 K PIL.
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[Ipunoxenue 2
K paboueii nporpamme

Ilepedyenn oneHOYHBIX cpeacTB o AucuuIMHe «MHTepdeiicbl 1 MPOTOKOIBI 00MEHA JTAHHBIMHU

MHKPONPOIECCOPHBIX CHCTEM»

HaumenoBanue [IpencraBnenue
Ne OIEHOYHOTO Kpatkas xapakTepucTiKa OICHOYHOTO OLICHOYHOTO CPEJCTBA B
OoC cpeacTBa CpeacTea ®OC
CpencTBO MNPOBEPKH YMEHUM W HABBIKOB
1 371p MPUMEHSTh  TOJYYCHHBIC  3HAHUS  JUIA 3amaHus IS 3aIIUThI
nabopaTopHBIX paboT

[PCIICHUA MPAKTHUYCCKUX 3a7a4 C IMOMOIIBIO
MHCTPYMCHTAJIBHBIX CPCACTB.
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CTpykTypa u coaep:kaHue TucuUuILInHbI « MHTepdeiichl 1 MPOTOKOJIBI 00MeHA TAHHBIMH MUKPONPOIECCOPHBIX CHCTEM 10
HANPaBJIEHUIO MOATOTOBKH
09.03.01 «MudopmMaTKa ¥ BHIYMCIUTEIbHAA TEXHUKA)»
(0akanasp)

Buabi yueOHoii padorsl,
BKJIIOYAsl CAMOCTOSITEIbHYIO
padoTy CTYIeHTOB,

U TPY0€MKOCTh B Yacax

@DopMbI aTTECTALUMA
Paznen

Cemectp
cemecTpa

Heneas

n/n

J | I/C | JIa6 | CPC | KCP 3JIP 3

CeabMmoii cemecTp

JTanbl NPOEKTHUPOBAHUS MUKPOIPOLECCOPHOH CHCTEMBbI
(MIIC).

KoHuenryanbHbIi, aropuTMAYECKUM U IPOrPaMMHBIN
YPOBHH.

11

Cucrema komana Mukponpoueccopa K1810BM86.
Knaccudukanus, CTpykTypa KOMaH]Ibl, METOJIbI aJIpecallnu, 7 9.4 3
dhopmupoBanre 0aiTOB KOMaH/I, TPYIITBI KOMaH]I 110
(YHKIIMOHATTLHOMY Ha3HAYEHUIO.

1.2

JIaGoparopHas padota 1 «3yuenue yue6HOI MukpoOBM
13 | yMIIK-86»

JlabopaTtopHas padota 2 «Accembnep MIT K1810BM86.
Knaccudukanus, hopMat KoMaH1, METOIbI apecaIuu.

9 9 7 3-5 9 14
dopMupoBaHue MEPBOTO OaiiTa 1 mocrdanTa KOMaHIbI
TIEPECHUIKI.

14

JlabopaTtopHas pabota 3 «Accembnep MIT K1810BM86.

1.5
ApI/I(I)MCTI/I‘-ICCKI/Ie " JIOTHYCCKHUEC KOMAaHIbID)).

IIpuHIMN agpecHOro B3aNMOAeHCTBUSA HA MaruCTPAaJIHU.
[Tonnas u yactuunas nemmdpanus aapeca. Mcnonb3oBanue
cTangapTHeIX aemudparopos u [13Y s nemmdparnun
agpeca.

1.6

1.7 | JlabopaTopnas pabora 4 «Accembiep MIT K1810BMS6. 7 8 3 6
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Komanne! pacimpenHoit apumMeTuku 1 paboThl ¢
JECSITUYHBIMH YUCIIAMIY.

1.8

Conpsizkenne MUKpoIBM ¢ BHeIIHMMH yCTpOiicTBAMM.
[Tonxirouenue KinaBuaTypsl 1 MHIMKATOpoB. CoxpaHeHHe
JAHHBIX [IPU OTKJIFOYEHUU [TUTAHUS.

6-7

1.9

JlabopaTopHas padota 5 «Accembnep MIT K1810BM&6.
Llemoyeuynbpie KOMaHIABI.

9-11

12

1.10

ApOuTpsbl, peajausyomue rudxkoe 00cayKuBaHHe
3a1poCcoB

JleTepMUHUPOBAaHHBIE U BEPOATHOCTHBIE ApOUTPHI.
CrniocoObl BbII€TI€HNS] HCTOYHUKOB 3aPOCOB.

1.11

3amuTta JtabopaTopHoii paboTsl 2 «Accembiep MIT
K1810BMS86. Knaccudukanus, popmMat KOMaH]I, METOJIbI
aapecauun. DopMupoBaHue MEPBOro OaiTa U mocroanTa
KOMaH/Ibl IEPECHLTKI.

12-14

12

1.12

MeToabl pacimimpeHust apecHOro MPoCcTPaHCTBA
Meto bl OKHa, 6a30BBIX PETUCTPOB, OaHKOB. MeTo 1
BUpTyabHOU namsiTu. CTPYKTypa v Ha3HaueHUe OJIOKOB
CUCTEMBI, peaIn3yIoleil MeTO ] BUPTYabHOM MaMATH.
O0630pHast JIEKIHsI.

10-11

1.13

HNurepdeiicabie BUC.

OCHOBHBIE TEXHUYECKUE XapPAKTEPUCTUKU U CTPYKTYpPHBIE
CXEMBI MTAPAJIENBHOIO U MOCIEI0BATENIBHOTO IIOPTOB U
IIPOrpaMMHUPYEMOr0 TaliMepa.

12-13

1.14

MHuKpPOKOHTPOJL/IEPbI

Omnpenenenne U CTPYKTypa MEKPOKOHTpOJUIepa, 8-, 16- u
32-pa3psiiHble MUKPOKOHTpOUIephl. [IpuHcTOHCKAs 1
I"apBapackas apxurtekrypa, RISC n CISC nmpoueccopsl.
CemeiicTBa M IPOU3BOAMUTENHN 8-pa3psIHBIX
MUKpOKOHTpoJutepoB: - MCS-8051 (komnanuu Dallas
Semiconductor, Philips u ap.); - PicMicro komnanuu
Microchip; - AT Mega xomnanuu Atmel; - AVR xoMmnanuu
Atmel; - 68HC05/705, 68HC08/908, 68HC11/711
kommaauy Motorola. MEUKpOKOHTpOJIIEPHI CEMENCTBA

14-17
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68HC08/908. Obmas cCTpyKTypa 1 HOMEHKIIATypa.
Muxkpokontposiep 68HC908PG32, ero cTpykTypa u
xapakrepuctuku. [Ipoueccopnsiit Mmoayns CPU 08,
pErucTpoBas MOJIeNb, CIIOCOOBI aipecalii; KOMaH bl
MIEPECHUIKH, apU(PMETHIECKUX U JIOTUYECKHUX OIEepaIiii,
CBUTOB, OAHTOBBIX OINEPALUN U YCTAHOBKHU MPU3HAKOB,
YIPABJICHHS IPOIPAMMOM U IIPOLIECCOPOM.

3ammTa mabopaTopHoi paboTel 5 «AccemOiiep MIIT

1.15 K1810BMS&6. [lenoueunbie KOMaHIbI. 15-17 d 6
1.16 | O630pnas nekyusn 18 1
1.17 | O630pHas nabopaTtopHas pabora. 18 3
Dopma ammecmayuu 19-21
Bcero yacoB o AucHumnInHe B CeIbMOM ceMecTpe 18 54 72

26




Bomnpocs! k 3auery

Knaccudukanus komarg MIT K1810BM86

00630p meronoB aapecaruu MIT K1810BM86

Peructposas anpecanus MIT K1810BM86

Henocpencteennas aapecanus MII K1810BM86

IIpsmas aapecanuss MIT K1810BM86

Kocsennas peructpoas aapecanus MIT K1810BM86

bazoBas anpecanus MII K1810BM8&6

Nunexcnas aapecanus MIT K1810BM86

. bazoBas unnexcHas agpecanuss MIT K1810BM86

10 Komannas! cioxenus u serantanust. Kog ASCII MIT K1810BM86

11.Komanne! cinoxenus u Beruntanusg. Koqg BCD MIT K1810BM86

12.lenenne B popmare ASCII MIT K1810BM86

13.Ymuoxenne B popmare ASCII MIT K1810BM86

14.Ienoueunbie komauasl. [Ipepukc nosropennss MII K1810BM86

15.Koman el nepecbuiku MIT K1810BM86

16.Dopmat komauasr MIT K1810BM86, naznaueHue moseii nepBoro Oaiira

17.Ctpykrypa nocroaiita komanast MIT K1810BM86

18.PopmupoBanue 3¢ dhexruBHoro aapeca MIT K1810BM86

19.0t1anbl NpoeKTUPOBAHUS MUKPOIPOLIECCOPHOU cucteMbl. PaboTa B pexume
UKJIA.

20.2Tanbl MPOEKTUPOBAHMSI MHKPOIIPOIIECCOPHOM cucTtembl. Pabora B pexume
IIPEPHIBAHUM.

21.TunoBasi CTpyKTypa yrnpasisitonieir MUKpoOBM.

22.Cxema MoJHOU aemudpaiiy aapeca.

23.Y1poIeHne CXeMbl, pealn3yoiieid MeTo I TOTHOU Aemurdpaliy aapeca.

24 Tlepenaya undopmarmu 6e3 ucnonszoBanus IJ1.

25.Vcnionb30BaHre OTIENBHBIX CTAHAAPTHBIX AemU(PaTOPOB IS YACTUIHOU
nemdpanuu aapeca.

26.KackanupoBaHue CTaHAapTHBIX JeMIUGPaTOPOB.

27 .Vicnonw3oBanue mukpocxeM O3V npu yacTuuHOM Acemudpaluy ajapeca.

28.CucteMsl ¢ pe3epBupoBaHueM Ha O6a3e mukpocxem O3Y.

29.Vcnonn3oBanue I13Y B kauecTBe agpecHoro aemmdparopa.

30.ITporpamMmmupyemast JJjorudeckas MaTpuila B Ka4eCTBE aJpecHOro aemmudparopa.

31.HauanpHbIi mMycK MpoIieccopa U 3allyuTa BEIYUCICHUH OT COOEB MUTAHUA.

32.ApOuTp ¢ mporpaMMUPYEMbIMU TTPUOPUTETAMHU KAHAJIOB.

33.BeposaTHOCTHBIM apOouTp.

34.TloaxmoueHne KJIaBUATYPbl U CTPEJIOYHBIX MHAMKATOPOB B MUKpO DBM.

35.Conpsbkenne  Mukpo OBM ¢ kjnaBuaTypod W TpyNIod JaTYMKOB C
MCITI0JIb30BAaHUEM OOIIEro BXOJAHOIO MOPTA.

36.1ToaxmroueHne KiIaBUaTypbl K Maructpaii Mukpo BM.

37.Ha3naueHue 1 OCHOBHbIE XapaKTEPUCTUKHU MapajlieIbHOTO TOPTa.

38.CTpyKTypa mapaiiebHOTO MopTa.

oCoNoGRWNE
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39.Pexumbl paboThl apasuIeILHOTO MOPTA.

40.®opMaT yIpaBIIsIIOIIETO CI0BA MapaJljIeIbHOTO TOPTa.

41.Pexum "0".

42.Pexum "1".

43.Pexkxum "2".

44 TIporpaMMHpOBaHre apaJJIEILHOTO MOPTAa.

45.0mnepanuu yupasJsfoIIero CUrHalla napaiebHOro mopTa.
46.CTpyKTypa Nocie0BaTeIbHOTO MOPTa.

47.Ha3zHnaueHue U OCHOBHBIE XapaKTEPUCTUKH MOCIIEI0BATEIHLHOTO OPTA.
48.0OcHOBHBIEC CUTHAJIBI TOCJIEIOBATEIBLHOTO MOPTA.
49.Ympansioliee CI0BO MOCIeI0BAaTEIBHOTO TOPTa.

50.Pexxumbl pabOTHI TOCIIEI0BATEILHOTO TIOPTA.

51.Bpemennsie quarpaMMbl paOOThI ITOCJIEI0BATEIBLHOTO TOPTA.
52.IIporpaMMupoBaHne MOCIEAOBATEIHHOTO MOPTA.

53.HazHaueHune 1 OCHOBHBIE XapaKTePUCTUKU IPOrPaMMHUPYEMOTO TaliMepa.
54.CTpyKTypa mporpaMMHpPyEMOro Taiimepa.

55.0OCHOBHBIE CUTHAJIBI IPOIPAMMHUPYEMOTO Tailmepa.
56.¥Ympasstoiiee cJI0BO MPOrpaMMUPYEMOro TaiMepa.

57.Pexxumbl paboThI MPOrpaMMUPYEMOTO TaiiMepa (C BpeMEHHBIMH IUarpaMmMaMHu ).
58.®dyukiuu curnana GATE.

59.0030p METO/I0B pacIIMpPEHUs aJPECHOTO MPOCTPAHCTBA.
60.Metox okHa.

61.MeToa 6a30BBIX PETUCTPOB.

62.Metoz OaHKOB.

63.CxemHas peanu3zaius "saapa" BUPTyaTbHON MaMSITH.

64.Meton BupTyanbHO# maMsity. [IpuHnmm paboTs.

65.Haznauenne A3Y.

66.Haznauenne O3Y1 u O3VY2.

67.1Tovck u 3aMeHa CTPAHMIIBI B METO/IC BUPTYATHHOM ITaMSITH.
68.1Tone npusnakoB A3Y.

69.0cobeHHoCTH ceMelicTBa MUKpOoKoHTpoJuiepoB 68 HC08/908
70.00mas cTpykTrypa 1 HOMeHkiarypa cemeiictea 68HC08/908
71.Cnyxebnsie Mogynu cemerictea 68HC08/908

72.ITapannensHbie opThl cemeiictBa 68 HC08/908
73.Muxpokontpoiep 68HCI08GP32, ctpykTypa u XxapakTepUCTHKA
74 IIpoueccopubiit Moaysib CPUOS, peructpoBasi MOieIb
75.I1Ipoueccopubiit Moaysis CPUOS, criocoOs! agpecanuu
76.I1Ipoueccopubiit Moaysns CPUOS, rpyrinbl KOMaH

7’7 Ilponeccopusiii Mmoxyns CPUOS, koMaHabl IEPECHLIKA
78.IIpomneccopusiit Mmogyns CPUOS, koMaH bl apu@MeTHUECKUE onepanun
79.1Ipoueccopubiit Moy CPUO8, koMaHAbl JOTUUECKUX OTepariuit
80.IIpoueccopubiit Moaysns CPUO8, komaHABI CIBUTOB
81.IIporeccopnsrit moayns CPUOS, komaHabl OUTOBBIX OTeparuit
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82.I1poueccopusiit Moayns CPUOS, komaH bl yIpaBlIeHUs IPOrpaMMOit

83.IIpoueccopurii Moayns CPUOS, komaHIpl TpepbIBaHUS H  YIOpPaBICHUS

MIPOIIECCOPOM
84.HauanpHbiii myck mporeccopa CPUOS
85.00paboTka npepsiBanuii mporeccopa CPUOS
86.Moayns IRQOS
87.Pexumbl pabotel MK cemetictea 68HC08/908, 0630p
88.Pexum oxxunanna MK cemetricta 68HC/908
89.Pexum octanoBa MK cemeiictBa 68HC/908
90.Pexum otimaaku MK cemetrictea 68HC/908
91.Pacnpenenenue aapecHoro npocrpanctsa MK GP32

BapuaHTsbl 3a1aHui 11 3a1IMTHI JIA00OPATOPHBIX PadoT B 7 cemecTpe

1. Pa3paboTaTh 1 0TJIaqUTh KOMAaHIy [IEPECBUIKM HA acceMOJiepe MUKpOIpoLeccopa
K1810BM86 ¢ mapamerpamu, 3a1aBa€MbIMH IIPETIOIABATEIEM.

2. PazpaboTaTh ¥ OTIaAUTh LIENOYEYHYIO KOMaHAy Ha acceMoepe
mukpomnpoueccopa K1810BMS86 ¢ mapamerpamu, 3a1aBa€MbIMH MPETIOIaBATEIEM.
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