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1. Ilean ocBOeHNSI JUCHMILIUHDI.

K ocHOBHBIM measiM ocBOEHHSI TUCHUIUTHMHBI «HTepderichl u MPOTOKOIB 0OOMEHa
JAHHBIMA MUKPOTIPOLIECCOPHBIX CUCTEM» CIEAYET OTHECTH:
— (popmupoBaHUE 3HAHUN O MPUHIIUIIAX TTOCTPOCHUS MUKPOIPOILECCOPHBIX CHUCTEM,
UX  CTPYKTyp€,  OpraHu3alMi  BHYTPEHHUX  CBSI3€M  MEXIy  d3JEMEHTaMu
MUKPOITPOLIECCOPHBIX CUCTEM U BHELIHUX CBSI3€U UX APYT C APYIOM;
— MOATOTOBKY CTYACHTOB K JIEATEIHHOCTH B COOTBETCTBUU C KBaTU(UKAIMOHHON
XapaKTEpUCTUKON OakaliaBpa MO HAMPaBIECHHUIO, B TOM uduciie GOpMHUPOBAHUE YMEHUH IO
aHanu3y u pazpadborke 3pHEKTUBHBIX MUKPOIIPOIIECCOPHBIX CUCTEM.

K ocHOBHBIM 3agayam OCBOECHMS JUCUUILIUHBI <« HTEpdeiichl U MpOTOKOJIBI
0OMEHa JTaHHBIMU MUKPOIPOLECCOPHBIX CUCTEM) CIEAYET OTHECTH:

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

2. Mecto nucuumiaabl B cTpykrype OOII 6akanaBpuara.

JucrummHa «HTEpdEich 1 MPOTOKOJIBI 00MEHa JaHHBIMU MHKPOIIPOIIECCOPHBIX
CHUCTEM» OTHOCHUTCS K YHCIy MPOQPECCHOHAIBHBIX YUYEOHBIX IUCIUIUIMH BapUATHBHOMN
gacTtu 6azoBoro nukia (b1) ocHoBHOI 00pa3oBaTebHON MTPOTrpaMMBbI OaKaliaBpUara.

Huctunnmna «HTEpdeiichl 1 MpOTOKOJIbI 00MEHa JaHHBIMU MHKPOIIPOIIECCOPHBIX
CHUCTEM» B3aMMOCBS3aHA JIOTUYECKU U COACPIKATEIHHO-METOJUYECKHA CO CIIECIYIOUUMU
nucuuruinHamMu U npaktukamu OOIT:

B sapuamusnoii wvacmu 6azosozo yuxna (b1):
— Pa3paboTka 31eKTpOHHBIX YCTPOMCTB U CXEMOTEXHHUKA;
— MonenupoBaHHE 3JIEKTPOHHBIX CXEM;
— [IporpammupoBaHe ¥ OCHOBBI AJITOPUTMHU3AITIH;
— Mukponpo1ieccopHbie CUCTEMBI YITPABICHUSI.

3. IlepeueHb MIaHUPYEMBIX Pe3yJabTATOB 00y4eHUsI N0 JUCHUIIHHE (MOY.T10),
COOTHECEHHbIE € IVIAHUPYEMbIMH Pe3yJIbTATAMH 0CBOEHUsI 00pPa30BaTeIbLHOM
NporpamMmmbl.

B pesynbrare ocBOeHMsSI AMCHUIUIMHBI (MOIYJsi) y oOydaromuxcs (pOpMUPYIOTCS
CIIEYIOIIEe KOMIIETEHIMH W JOJDKHBI OBITh JOCTUTHYTHI CIEAYIOIIUE PE3YJIbTaTh
oOyueHus Kak 3Tan (OpMUPOBAHUS COOTBETCTBYIOIINX KOMITETEHIIUH:



B pe3yabTare

O0CBOCHHUSHA
Kon oOpa3oBaTeJbHOM IlepeyeHb MJIAHMPYEMBIX Pe3yJabTATOB
KOMIIETCHIINN IporpaMmmal OﬁyquI/Iﬂ o AMCUOMIIJINHE
o0yvarmmicst
JOJIKeH 00J1a1aTh

[1IK-4 Cnocoben 3HATh:
paspabaTbiBaTh ® 0 COCTaBe MPOEKTHOW JOKYMEHTAIMH, THIIOBBIX
JOKYMEHTBI paszzeinax 3Toi TOKyMEHTaluu, MOPSAKE Clauu
MH(POPMAIIMOHHO- MIPOEKTa 3aKa34yHKYy;
MapKETUHTOBOTI'O yMeThb:
Ha3Ha4eHus, ® OCYILIECTBIATH pa3pabOTKy MPOEKTHOM
paspa0aTbiBath JOKyMEHTaluu, BBOJ B dKcIuryaTanuo MIICY,
TEXHUYECKHE oOcity’)xuBaHue U peMoHT KoMrnoHeHToB MIICY;
AOKYMCHTBI, BJIAJeTh:
aJIpeCOBAHHbIC ® HaBBIKAMU 3JICKTPOMOHTAXKHBIX PaboT U pa3paboTKu
CICHHUATUCTY 110 IIPUKIIAIHOTO nporpaMmHoro odecneuenus MIICY
MH(OPMAIOHHBIM COTJIaCHO HOPMATUBHBIM JJOKYMEHTaM U YMEHUEM
TEXHOJIOTHAM pa3pabaTbIBaTh TAKUE JOKYMEHTHI

[1K-5 CrnocoOHOCTB 3HATh:

MOJIKITIOYATh U
HACTpamBaTh MOTYJIH
3BM u nepudepuitnoro
o0opyoBaHUs

e 0 (U3NYECKUX YPOBHIX U MPOTOKOJIAX Mepelaun
JTAaHHBIX B TUITOBBIX HHTepdeiicax
MHUKPOIPOLIECCOPHBIX U MUKPOKOHTPOJIJIEPHBIX
cucreMax

yMeTh:

® OCYILIECTBIATH CONpPsKEHUE Nepu(epuitHbIX
MHUKPOCXEM C MUKPOKOHTPOJUIEpaMU Ha
CXEMOTEXHHUYECKOM U ITPOTPaMMHOM YPOBHSX

BJIA/1€Th:

® HaBbIKAMU MPOEKTUPOBAHUS UHTEPPENCHOI yacTh
MHUKPOIIPOLIECCOPHOM CUCTEMBI, HACTPOUKU €€
PEXUMOB pabOTHI M aHAJIN3a BPEMEHHBIX JUarpamm u
IIPOTOKOJIOB C IIOMOIIBIO HHCTPYMEHTAIbHBIX
CPEICTB U3MEPEHHUS.

4. CTpyKTYypa ¥ coepKaHue TUCHMILIUHBI.

OOmast TpyI0eMKOCTh MUCIUILIMHBI COCTaBJISET 4 3a4eTHBIX eAWHHIBI, T.e. 144

aKaJeMUYeCKHX Jaca (U3 HUX 72 gaca — CaMOCTOsITeNIbHAs padoTa CTYACHTOB).

Ha TpetheMm kypce B mATOM ceMecTpe BblaensieTcss 4 3aueTHble eAuHulbl, T.e. 144

aKkaJleMUYECKHX Yaca (U3 HUX 72 yaca — caMOCTOsITeNIbHAs padoTa CTYAEHTOB).

Paznennr

TUCIATLIINHBI

«UnTepdeticel u

IMPOTOKOJIbI obOMeHa JaHHbIMHA

MHKPOIIPOLICCCOPHBIX CUCTEM» U3Yy4alOTCs Ha TPETHEM KYpPCCE.




IaTelii cemecTp: nexkmuu — 2 4daca B Henento (18 dacoB), maGoparopubie pabOThl — 6
4acoB B Hejnelto (54 vaca), popma KOHTPOJISI — SK3aMEH.

CtpykTypa U colepkaHue TUCHUIUINHBI « THTEepeichl 1 MPOTOKOIBI 0OMEHA TaHHBIMU
MUKPOIIPOIIECCOPHBIX CUCTEM» TIO CPOKaM U BUAAM pabOThI OTPAKCHBI B TIPUIIOKEHUH.

Ne . KoanuecTBo CeMmecTpbl
Buna yueOHoii padoThl
n/n 4acoB 5 cemecTp
1 | AyautopHble 3aHATHSA 72 72

B tom uucre:
1.1 | Jlexuun 18 18
1.2 | CemuHapcKue/IpaKTHUECKUE 3aHATUS - -

1.3 | JJaGoparopHbIe 3aHATHUS 54 54
2 | CamocrosiTesbHasi padoTa 72 72
B ToMm uuce:
2.1 | IlogroroBka K JIaOOpaTOPHBIM 3aHATHIIM 36 36
2.1 | IloaroroBka K 3aIIMTe JaOOPATOPHBIX padOT 36 36
3 | [IpomexkyTouHas aTTecTalus
DK3aMeH + +
Uroro: 144 144

Conep:xanue pa3aesioB IMCHUINIAHBI

IIsaTeIid cemecTp

Tema 1. Knaccupukanusi ¥ XapakTepuCTHKH HHTepP(eiicoB MHKPOIPOLECCOPHBIX
cucrTem

Knaccudukanms mno (QyHKIIMOHATBHOMY Ha3HA4YeHHIO, TMPUHIUNAM OOMeEHa
uHdopmaruen, cnocody oomMeHa, pexumMy ooMeHa. XapakTepUCTHKUA UHTEPPEHCOB.

Tema 2. UnTepdeiic KK-ungukaropa MT-16S2H

Hasnauenne BoiBosioB nHaukatopa MT-16S2H u ero ananoros. [Ipotokon oomena
naHHbiMU ¢ uHauKatopoM MT-16S2H u ero ananoramu. Cucrtema KOMaHJ MHIMKATOpa
MT-16S2H. Iloakmouenue unaukatopa MT-16S2H k wmukpokontposuiepy AVR wu
MIpOTpaMMHUPOBaHKE BbIBOJIa HA HETO WH(OpMALIIH.

Tema 3. UnTtepdeiic RS-232 ¢ nporokoiom UART



dusnuecknii ypoBeHb M Ha3HaueHue curHanoB RS-232. Tumbl unHTEpdeiicHbIX
kabeneir RS-232. Tlporokon UART. Muxkpocxema napaiiBep RS-232 MAX232 u ee
tunoBass cxemMa BikioueHus. Kontpomrep USART nwa wMukpocxeme 18251A.
[TpeoopaszoBarenr USB/RS-232. Peamuzanms USART B mukpokonrpoiepe AVR,
perucTpsl BBoJa-BeiBoJa U npepbiBanus oT USART B mukpokontposiepe AVR. Ipumep
MOJIKJIIOUEHUS] K MUKPOKOHTPOJUIEPY MO paauokanaia ¢ uatepdeiicom UART.

Tema 4. Unrtepeiic SPI

®dusnuecknii ypoBeHb U HazHaueHue curHaioB SPl. IlapamnensHoe w
nocieaoBaTeabHOe MoAKIodeHne smeMeHToB MII-cuctemsr uepe3 wunTepdeiic SPI.
Ocob6ennocth paboTel mHTEpDeiica SPI ¢ nByms Bexymumu. [Iportokon SPI. Peanm3arus
SPl B mukpokonTpouiepe AVR, peructpel BBOAA-BbIBOJA M mpepbiBaHus or SPl B
MmukpokoHnTpoiiepe AVR. Casa3p 1Byx MK AVR B pexumax CHMIUICKCHOM U
MOJIHOAYTIEKCHOW CBsi3U. [lpuMep MOAKIIOUEHUST K MHUKPOKOHTPOJUIEPY MOMYJIS
pannokanaia ¢ uatepdeiicom SPI.

Tema 5. UnTepdeiic 12C

®dusnueckuii ypoBeHsb u Ha3HaueHue curHaoB |2C. [lpuHnmn nakeTHOW mepenayu
nanabix Ha npumepe 12C. Tpotokon 12C. Peanmzamus 12C B mukpokonTpomepe AVR,
perucTpsl BBOAA-BbIBOAa W TpepeBanus oT |12C B mukpokontposepe AVR.
OcoOeHHoCcTH oOpraHu3anuu CcBs3u depe3 wuHTEpdeiic 12C B pexumax BeIOMOTO
neperaTunka, BEAYIIETro MepefaTiynka, BEJOMOro NMPUEMHHUKA M BEIYLIEro MPUEMHHKA.
Cesa3p n1Byx MK AVR B pexuMax CHUMIUIEKCHOW M TOJYIYIUICKCHON CBSI3U Yepe3
untepdeiic 12C. Tlpumep mnoaKIIOYEHUS K MHUKPOKOHTPOJJIEPY MOMYNS JaTdydKa
akcelepoMeTpa u rupockona ¢ uaTepdeiicom 12C.

Tema 6. Untepdeiic 1-Wire

dusnyeckuil ypoBeHb U Ha3HaueHHe curHaiaoB 1-Wire. Opranuzanus ApeBOBUIHOMN
ceteBoil cTpykTypbl MII-cuctemsl ¢ momoibsto uaTepdeiica 1-Wire. [Ipotokon nepepauu
naHHbIX uHTEep(deiica 1-Wire Ha ypoBHE OJHOTO OHMTa M TMAaKeTa IMEpeaBaeMbIX JAaHHBIX.
Komanne! paznuunsix ypoBHel B unrepgeiice 1-Wire. Jlatuuk temnepatypsl DS18B20 ¢
untepdeiicom 1-Wire u ero KoMaHabl TPAaHCIIOPTHOTO YpoBHs. [Ipumep moakitoueHus K
MUKPOKOHTPOJUIEPY HECKOJbKUX JaTdyukoB Ttemreparypsl DS18B20 u ocobGenHoctu
IrOpUTMa UX OIpOca.



Tema 7. CAN-mnuna

®dusnveckuil ypoBeHb U HazHaueHue curHasioB B CAN-mmne Bepcuit CAN-2.0A u
CAN-2.0B. Tlpeo6pazoBarens curHamoB CAN/TTL. IIporokon mepenavyd JaHHBIX LIS
kanpoB B Bepcusix CAN-2.0A u CAN-2.0B.

TemaTuka 1a60paTopHBIX padoT

Tema 2. UnTepdeiic dKK-unankaropa MT-16S2H — 14 yacos

Jlabopatopnas pabota Nel. «BbIBo/1 Ha UHAUKATOP OJMHOYHOTO CUMBOJIA MO/
ynpaBlieHHeM MUKpoKoHTpoiiepa AtMegal28y. — 6 gacos.

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

JIabopaTtopHas padota Ne2. «BbpIBOI Ha MHAUKATOP NPOU3BOJIBHON CTPOKH CUMBOJIOB T10]T
yhnpaBlieHuEM MUKpoKoHTposuiepa AtMegal28y». — 2 gaca.

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

Jlabopatopnas pabota Ne3. «BbrIBo1 Ha MHIUKATOP CTOJIOUKA C ITTUHOM,
MPOTIOPITMOHAIEHON TBOMYHOMY KOJTY, TIOJ] YIIPaBIEHHEM MUKPOKOHTPOJLIEpa
AtMegal28y». — 2 yaca.

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

JlabopatopHast pabota Ned. «BbrIBo/I Ha MHIUKATOP AECATUYHON MHOTOPA3PSIHOMN UG PHI,
COOTBETCTBYIOIIIECH TBONYHOMY KOy, TTOJ] YIIpaBiieHneM MUKpOKoHTpoiepa AtMegal28y.
— 4 4aca.

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

Tema 3. Unrtepdeiic RS-232 ¢ nporokoniom UART — 8 yacos

JIabopatopHas padota NeS. «Cas3b 1syx MK AtMega 128 uepe3 untepdeiic RS-232». — 4
Jaca.

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

Jlabopatopnas pabota Ne6. «Casizp MK AtMega 128 uepe3 unatepdeiic UART ¢

paaroMOTyJIeM, 3aJlaHe U YTCHHE PEKUMOB PaOOTHI paAMOMOIYJIs Yepe3 HHTepdeiic
UART». — 4 gaca.



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

Tema 4. UnTepdeiic SPI — 8 yacor

JlabopatopHas pabota Ne7. «Cssi3bp 1Byx MK AtMega 128 uepe3 unrtepdetic SPI B
pexkume Master-Slave u Master-Mastery. — 4 gaca.

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

Jlabopatopnas pabota Ne8. «Casizp MK AtMega 128 uepe3 untepdeiic SPI ¢
paaoOMO/TyJIeM, 3aJJaHe U YTEHHE PEKUMOB pabOThI paAHOMOIYJIs yepe3 untedeic SPIy.
— 4 4aca.

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

Tema 5. Unrepdeiic 12C - 12 gacon

Jlabopatopnas pabota Ne9. «Cssi3p 18yx MK AtMega 128 uepe3 untepdeiic 12C B
pexxume Master-Slave u Master-Mastery». — 6 dacos.

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

Jlabopatopnas pabota Nel0. «Css3p MK AtMega 128 gepes unrepdetic 12C ¢ marunkom
TUPOCKOINA U aKCEeJIepOMETpa ¢ BbIBOJOM Nokazanuii Ha JKK-unaukatop». — 6 4acos.

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

Tema 6. Untepdeiic 1-Wire - 12 gacos

Jlabopatopnas pabota Nell. «Csszp MK AtMega 128 gepes untepdetic 1-Wire ¢
naTankom Temmeparypsl DS18B20 ¢ BeiBogom nokazanuii Ha KK-urnukatopy. — 12
YacoB.

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

5. O0pa3oBare/ibHbIE TEXHOJIOTHH.

Mertonuka npenogaBaHusi AucUUIUIMHBL «WHTepdelickl U MmpoTOKOIBl OOMEHa
JAaHHBIMU MHUKPOIIPOLIECCOPHBIX CUCTEM» M peajv3alus KOMIIETEHTHOCTHOIO MOAXO04a B
W3JI0)KEHUU U BOCIIPUATHM MaTepualia MPEeAyCMATPUBACT HCIOJIb30BAHUE CIEAYIOIIUX
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aKTUBHBIX M HWHTEPAKTUBHBIX (OPM MPOBEAEHUS TPYIIOBBIX, HWHIAUBUAYAIbHBIX,
ayJIUTOPHBIX 3aHATUN B COUYETAHUU C BHEAYJUTOPHOU pabOTOM ¢ LEeablo (HOPMUPOBAHUS U
pa3BUTHUS TPO(ECCUOHATIBHBIX HABBIKOB 00YYaIOIUXCS:

— MOATrOTOBKA K BBIMOJIHEHUIO JJAOOPATOPHBIX paboT B J1abOpaTOpHUsX BY3a;

— 3aIIMTa BBITIOJHEHHBIX Ta0OPAaTOPHBIX PalboT.

VYaenbHbId BeC 3aHATUN, MPOBOJMMBIX B HHTEPAKTUBHBIX (OpMax, OMpeesieH
[JIABHOW  TIEJIBI0  0Opa30BaTENIbHOM  MPOTPAaMMBI, OCOOCHHOCTHIO  KOHTHHTCHTA
oOydaromuxcst W cojepkaHueM AucuuIuMHbl «MHTepdeiickl U MpoTOKONBl OOMeHa
JAHHBIMM MHUKPOIPOLIECCOPHBIX CUCTEM» M B LEJIOM IO AUCHUIUIMHE cocTaBisier 50%
ayJUTOPHBIX 3aHATUH. 3aHATUA  JEKUMOHHOrOo  Tuma coctaBisiloT 50% ot oObema
ayJIUTOPHBIX 3aHATH.

6. OeHOYHBIE CPEACTBA /IS TEKYLIEr0 KOHTPOJIA YCIIEBAeMOCTH, IIPOMEKYTOYHOMI
aTTecTallUM 110 UTOraM OCBOCHUS JUCHUIIMHBI U Y4eOHO-MeTOANYeCKoe
ol0ecrneyeHre caMOCTOATENbHON PadOThI CTYICHTOB.

B npomecce 00ydeHUST UCHONB3YIOTCA  CIEAYIOIIME OLICHOYHBIE  (POPMBI
CaMOCTOSTENIbHON pPa0OThl CTYJCHTOB, OIIEHOYHBIE CPEACTBA TEKYIIET0 KOHTPOJIS
YCIIEBAEMOCTH U TIPOMEKYTOUHBIX aTTECTAITHI:

B nsaToMm cemecTpe
- MOJITOTOBKA K BBHIMIOJIHEHUIO JJA0OPATOPHBIX padOT U UX 3allUTA.

O11eHOYHBIE CPEJICTBA TEKYIIErOo KOHTPOJSI YCIEBAEMOCTH BKIIIOUYAIOT 3a/laHusl IS
3alIUTHI JIAOOPATOPHBIX PpabOT MO opraHu3anuu UHTepdencHOl cBs3u nepudepun ¢
MuKpokoHTposuiepom AtMega 128.

OOpa3ibl 3a1aHK 7S 32U ThI TaA00PATOPHBIX PadO0T MPUBEIAEHBI B MPUIIOKEHUU.

6.1. @oH OLIEHOYHBIX CPEJCTB /ISl POBEIeHNs POMEKYTOYHOM aTTeCTAlNU
o0y4aroumuxcs 1o AMCUUIIHHE (MOAYJIIO).

6.1.1. TlepedyeHb KOMIIETCHIIMA C YKa3aHHEM OJTAaloB WX (POPMUPOBAHUS B TMPOIECCE
OCBOCHHUS 00pa30BaTEIIbHOM MPOrPaMMEI.
B pe3ynbraTe ocBOEHUS MTUCHUIUIMHBI (MOTYIIs1) DOPMUPYIOTCS CIICIYIONINE KOMITETCHITUU:

B pesyabTare
0CBOCHMS
oOpa3oBarTeJIbHOM

Kon
KOMIIeTEHIIUH

IlepeyeHb MUIAHUPYEMBIX pe3yJabTATOB
o0y4eHus 10 TUCHUIIHHE




MPorpaMmbl
o0yuaronuiicst
JOJI’KeH 00J1a1aTh

[1IK-4 Cnocoben 3HATh:
pa3pabaThiBaTh ® 0 COCTaBE MPOEKTHOW JOKYMEHTAMU, TUIIOBBIX
JIOKYMEHTBI pazzenax 3TOH JOKYMEHTALMH, IOPSAKE CAa4n
nH(}OPMAaLIMOHHO- IIPOEKTa 3aKa34yMKYy;
MapKETUHTOBOTO YMeTh:
HasHa4CHUA, ® OCYILECTBIATH Pa3pabOTKy IPOEKTHON
paspabaTbiBaTh JIOKyMEHTaIuu, BBOJ B akciutyaramuio MIICY,
TEXHUYCCKHE obcimyxuBaHue U peMOHT KomnoHeHToB MIICY;
JIOKYMEHTBHI, BJ1aJ€Th:
aIpeCOBaHHBIC ® HaBBIKAMU JJICKTPOMOHTAXKHBIX PabOT U pa3pabOTKH
CIICHHATIUCTY 110 HPUKIAJHOrO IporpaMmuoro oodecnedenus MIICY
MH(OPMAIOHHBIM COINIACHO HOPMATUBHBIM TOKYMEHTAaM U YMEHUEM
TEXHOJIOIMAM pa3pabaThiBaTh TaKHE JOKYMEHTHI

[1K-5 CrnocoGHOCTh 3HATh:
NOAKIKOYaTh U ¢ 0 (UBNYECKHUX YPOBHIX U MPOTOKOJIAX TIEpPeIaun
HacTpauBaTh MOIYJU JAHHBIX B TUIIOBBIX HHTep(ericax
OBM u nepudepuitnoro MHKPOIPOLIECCOPHBIX U MUKPOKOHTPOJUIEPHBIX
o0opynoBaHus cucreMax

yMeTh:

® OCYIIECTBIISThH CONPSKEHHUE MEPUPEPUNHBIX
MHUKPOCXEM C MUKPOKOHTPOJUIEpaMU Ha
CXEMOTEXHHUYECKOM U ITPOTPaMMHOM YPOBHSX

BJIA/1€Th:

® HaBbIKaMU IPOEKTUPOBAHUS UHTEPPENCHOI yacTh
MHUKPOITPOLIECCOPHOM CHUCTEMBI, HACTPOUKH €€
PEKUMOB pabOTHI U aHAJIM3a BPEMEHHBIX AUarpamm u
IIPOTOKOJIOB C IIOMOIIBI0 HHCTPYMEHTAIBHBIX
CPENCTB U3MEPEHUS.

B nporecce ocBoeHus 00pa3oBaTeIbHON MTPOrpaMMBbl TaHHBIE KOMIIETEHIIUH, B TOM
YuCjI€ MX OTACIbHBIE KOMIIOHEHTHI, (OPMHUPYIOTCS TMOATAllHO B XOJI€ OCBOCHHS
00yYaroMMUMHUCS TUCHUIUIMH (MOIYJIeH), TPAKTUK B COOTBETCTBUM C YUYE€OHBIM IJIAHOM U
KaJICHJapHBIM rpauKkoM yueOHOTO TIpoliecca.

6.1.2. Onucanue noka3zarejel 1 KPUTEPUEB OLIEHNBAHUS KOMIIeTEHIM,
(opmMupyeMbIX 10 UTOraM OCBOCHUS JUCUMILIMHBI (MOAYJIS1), ONIMCAHUE LKA
OLlCHMBAHUA

[Toka3zaTenem OICHUBAHUS KOMITETCHIIMHA Ha Pa3IMYHBIX 3Tarax uX (GOPMHPOBAHUS
SBJISICTCSL  JIOCTHOKCHUE OOYYaIOIIMMUCS TUIAHUPYEMBIX PE3YJIbTaTOB OOYYCHUS IIO
JTUCHUIUIUHE (MOJIYJIIO).
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IIK-4 - CiocoGeH pa3pabaTsiBaTh JOKYMEHTHI HH)OPMAIMOHHO-MapKETHHTOBOTO HA3HAYEHNS, pa3pabaTeiBaTh
TEXHUYECKUE IOKYMEHTBI, aJ[peCOBaHHbBIE CIIEIIHATIUCTY 110 HH()OPMAIIMOHHBIM TEXHOJIOTHSIM

Kpurepumn oneHuBaHus

IToka3zareJib
2 3 4 5
3HATh: OOyuaromuiics OOyuarommuiics OOyuaromuiics OO6yuaromuiics
0 COCTaBe JEMOHCTPUPYET MOITHOE | AEMOHCTPUPYET HEMOJIHOE JIEMOHCTPHUPYET JIEMOHCTPUPYET
MIPOEKTHOM OTCYTCTBHE HJIN COOTBETCTBHE CIICAYIOIIUX YaCTUYHOE COOTBETCTBHE | IOJHOE
JOKYMEHTAllUU | HEAOCTaTOYHOE 3HaHHM: O cOcTaBe CJICAYIOIINX 3HAHUMH: O COOTBETCTBHE
, TUTIOBBIX COOTBETCTBHE [IPOEKTHOM TOKYMEHTAIUH, COCTaBe MPOEKTHOU CIIEeTYIOIINX
paszenax 3TOd | CleIyIOIIMX 3HAHUW: O | THIIOBBIX pa3jieNax 3Tou JOKYMEHTAIlUH, TUTIOBBIX | 3HAHHUMU: O
JOKYMEHTAllUH | COCTaBE MPOEKTHOMN JOKYMEHTAINH, TIOPSAKE paszzenax 3To cocTaBe
, TIOpsITIKe JIOKYMEHTAlHH, CIauy MPOEKTa 3aKa34yHKy. JIOKYMEHTAIIUH, TIOPSIAKE | IPOEKTHOM
CIayy MPOEKTa | THUIIOBBIX pa3jesiax JlommyckaroTcsi 3HaUMTENIbHBIE | CIayM MPOEKTa JIOKYMEHTAI1H,
3aKa3YUKY 9TOH JOKyMEHTAlHH, OLIMOKH, IPOSIBIIAETCS 3aKa34uKy, HO TUIIOBBIX
MOPSIAKE CAAYH HEJ0CTaTOYHOCTb 3HAHUH, [0 | AOIMYCKAIOTCS paszenax 3Toi
MPOEKTa 3aKa3uuKy psAay mokaszaTenei, HE3HAUYNUTEIbHbBIE JIOKYMEHTAIUH,
00y4aroLuiics UCTIBITHIBAECT | OLIMOKHM, HETOYHOCTH, MOPSAKE CAAYH
3HAYNUTEJIbHBIC 3aTPYAHEHUS. | 3aTPyIHEHUS IpU IIPOEKTa
IIpH OTNIEpUPOBAHUHI AHAJIUTUYECKHUX 3aKa34MKy,
3HAHUSAMU TIPU UX NIEpPEHOCe | orepanusx. CBOOOHO
Ha HOBBIE CUTYALHUH. orepupyet
MIPUOOPETEHHBIM
Y 3HAHUSIMH.
YMeTh: OOyuaroiuiics He OOyuaromuiics OO0yuarormuiics OO0yuaromuiics
OCYIIECTBJIATh | YMEET WJIH B JEMOHCTPUPYET HETIOIHOE JIEMOHCTPHUPYET JIEMOHCTPUPYET
pa3paboTKy HEI0CTaTOYHOM COOTBETCTBHE CJICAYIOIIUX YaCTUYHOE COOTBETCTBUE | TIOJHOE
MIPOEKTHOMN CTEIIEHH yMEeeT YMEHUH OCYILECTBISAT CIICAYIOIINX YMEHUIH: COOTBETCTBHE
JOKYMEHTAIlMH | OCYILECTBIISThH pa3paboTKy MPOEKTHOM OCYIIECTBIIATh CIIeTYIOIINX
, BBOJ B pa3paboTKy NPOCKTHOW | JOKYMEHTAIluH, BBOJI B pa3paboTKy MPOEKTHOM YMEHUI:
9KCIUTyaTallui0 | JOKYMEHTAlMH, BBOA B | 3kciuryaranuio MIICY, JOKYMEHTAIlUHU, BBOJ B OCYILECTBIIATh
MIICY, skcrutyatanuto MIICY, | obciykuBaHHE U pEMOHT skcruryaTammio MIICY, pa3paboTKy
oOciry>)KuBaHue | 0OCITy>KUBaHHE kommonenTos MIICY. 00CITy’)KUBaHHE ¥ PEMOHT | TIPOEKTHOU
U PEMOHT PEMOHT KOMIIOHEHTOB Honyckatorcst 3HaunTesbHble | KomnonenTos MIICY. JOKYMEHTAIIHH,
KOMIIOHEHTOB MIICY OIMOKY, TTPOSBISAETCS VMeHHs 0CBOECHBI, HO BBO/JI B
MIICY HEIOCTaTOYHOCTh YMEHUH, JIOITYCKArOTCSI JKCILTYaTaluio
10 psAy TOKa3aTenei, HE3HAYUTEIIbHBIE MIICY,
00y4aroIuiics UCTIBITHIBAECT | OLIMOKHM, HETOYHOCTH, o0cITy>)KuBaHHE
3HAYUTENbHBIC 3aTPYAHCHUS | 3aTPYAHEHUS IpU ¥ PEMOHT
P OTIEpPUPOBAHUH AHATUTUIECKHUX KOMIIOHEHTOB
YMEHHSAMH IIPH UX MIEPEHOCE | OTepanmsx, IepeHoce MIICY.
Ha HOBBIE CUTYaIIWH. YMEHHI Ha HOBBIE, CBob6ogHO
HECTaH/IapTHBIE oTepupyeT
CUTYaL1H. NpUOOPETEHHBIM

U YMEHUSIMH,
MPUMEHSIET UX B
CUTYyaLMSIX
MTOBBIIIIEHHOM
CJIOKHOCTH.
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BJIA/IeTh: OObyuaromuiics He OO0yuaromuiics Biajeer OO6yuaromutics yacTuaHo | OOygarontuiics
HaBBIKAaMHU BIIQJICET WINA B HaBBIKAMHU BIIa/IE€T HABBIKAMH B TIOJTHOM
AIIEKTPOMOHTA | HEAOCTaTOYHOMH 3NIEKTPOMOHTAXHBIX Pa0OT U | ANEKTPOMOHTAKHBIX o0bemMe BiageeT
JKHBIX pabOT M | CTETICHH BIafceT pa3pabOTKH IPHUKIATHOTO paboT u pa3paboTKu HaBBIKAMHU
pa3paboTku HaBbIKAMHU MIPOTPaMMHOTO 00ECTIeYeH!sI | MPUKIATHOTO AIEKTPOMOHTAX
MPUKJIATHOTO 3NIEKTPOMOHTAXKHBIX MIICY cormnacHo MIPOTPaMMHOTO HBIX PaboT U
MPOrpaMMHOTO | paboT U pa3paboTKu HOPMAaTUBHBIM TOKyMeHTaM | obOecmeyenust MIICY pa3paboTku
obecrniedeHus MIPHUKJIATHOTO Y yMEHHUEM pa3pabaThiBaTh COTJIACHO HOPMATHUBHBIM | MIPHUKJIATHOTO
MIICY MPOTPaMMHOTO TaKHue JOKYMEHTHI, JIOKYMEHTaM U YMEHUEM | MPOTrPaMMHOTO
COTJIACHO obecnieuenust MIICY JOMYCKAlOTCS 3HAYMTENbHBIE | pa3pabaThiBaTh TaKUe oOecrieyeHust
HOPMAaTHUBHBIM | COIJIACHO OIIMOKH, TIPOSIBISICTCS JOKYMEHTBI, HABBIKH MIICY
JOKYMEHTaM U | HOPMAaTHBHBIM HEJOCTAaTOYHOCTH BIAJACHHUS | OCBOEHBI, HO COTJIACHO
YMEHUEM JIOKYMEHTaM 1 HaBBIKAMHU 110 PSTY JIOTTYCKAIOTCS HOPMATUBHBIM
pa3pabaTeiBaTh | yMEHHEM mokazareneir, OOydaromuiicss | He3HAYUTETbHBIE JIOKYMEHTaM 1
TaKue pa3pabaTsIBaTh TaKkue WCIIBITHIBACT 3HAYUTEIbHBIE | OMIMOKH, HETOYHOCTH, YMEHHEM
JIOKYMEHTBI JIOKYMEHTBI 3aTPYIHEHUS IIPU 3aTPYyIHEHUS IIPU pa3pabatbiBaTh
MNPUMCHCHHNU HABLIKOB B AHAJIUTHYCCKUX TaKue
HOBBIX CHTYyaIlHAX. oTIepaImsix, IIepeHoce JIOKYMEHTHI,
YMEHHI Ha HOBBIE, CcBOOOIHO
HECTaHAapPTHBIC IMPUMCHSCT
CUTYaIUH. TIOJTy9eHHBIC
HaBbIKU B
CUTyalusax
MOBBILIEHHOU
CIIOKHOCTH.
IIK-5 CriocoOGHOCTS MOAKII0YATh U HAaCTpanBaTh Moay i DBM u nepudepuitHoro 0o6opymoBaHus
3HATh: OOyuaromuiics OOyuarormuiics OO0yuarormuiics OO0yuaromuiics
0 Qu3MYeCKuX | AEMOHCTPUPYET IOJHOE | IEMOHCTPUPYET HEMOJIHOE JEMOHCTPHUPYET JEMOHCTPHPYET
YPOBHSX U OTCYTCTBUE WIIN COOTBETCTBHE CJICTYIOIINX YaCTHYHOE COOTBETCTBHE | IOJIHOE
HPOTOKOJIAX HEZ0CTaTOYHOE 3HAHUHU: 0 (PU3HUECKUX CIIETYFOINX 3HAHUH: O COOTBETCTBHE
nepeaayn COOTBETCTBHUE YPOBHSX U IIPOTOKOJIAX (u3NIeCKUX yPOBHSX U CIELYIOLINX
JNAHHBIX B CIIETYIOINX 3HAHWK: O | TIepeadu NaHHBIX B MIPOTOKOJIaX Mepeadn 3HAHHU: O
THTIOBBIX (hM3nYecCKUX YPOBHIX U | THIIOBBIX HHTEpQeiicax JTAHHBIX B TUTIOBBIX (hbm3mueckux
untepdeiicax MPOTOKOJIaX Tepe/laud | MUKPOIPOIIECCOPHBIX uHTepdericax YPOBHSIX U
MHKPOIIPOIIECC | MTaHHBIX B THUIIOBBIX MUKPOKOHTPOJIIIEPHBIX MHUKPOIIPOLIECCOPHBIX U IIPOTOKOJIaX
OpHBIX H nHTepdericax cucrtemax. Jlomyckarorcs MUKPOKOHTPOJUIEPHBIX nepesadn
MHKPOKOHTPOJI | MUKPOIIPOLIECCOPHBIX M | 3HAYMTENIbHbIE OLIMOKH, CUCTEMaXx, HO JTAHHBIX B
JIEPHBIX MHUKPOKOHTPOJIJICPHBIX MIPOABIIACTCA JO0IyCKarTCA THUIIOBBIX
cucTeMax cucremMax HEJI0CTaTOYHOCTh 3HAHMIA, TI0 | HE3HAYUTEIhHBIE uHTephericax
psAdy ToKazaTenei, omKOKH, HETOYHOCTH, MHUKPOIPOLIECCO
00yJaroUNiics NCIIBITHIBACT | 3aTPyIHEHUS PU PHBIX U
SHAYUTCIIbHBIC 3aTPYAHCHUA AHAJIMTHYCCKUX MHUKPOKOHTPOJLI
P OTIEPUPOBAHUU oreparusx. €PHBIX
3HAHUSAMU TIPU UX MIEPEHOCE cucTemax,
Ha HOBBIC CUTYaITHH. CcBOOOIHO
orepupyet
NpUOOPETEHHBIM
" 3HAHUSIMU.
yMeThb: OOyuaromuiics He OOyuaromuiics OOyuarommuiics OO0yuaromuiics
OCYLIECTBIIATL | YMEET UIIM B JEMOHCTPUPYET HETIOTHOE JIEMOHCTPHPYET JIEMOHCTPUPYET
COTPSDKCHHE HEJ0CTaTOYHON COOTBETCTBHE CIICAYIOIIUX YaCTUYHOE COOTBETCTBUE | TIOJHOE
CTEIICHH yMeeT YMEHHUH OCYILECTBISATD CIICAYIOMINX YMEHUI: COOTBETCTBHE
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nepuepuiiHbl | OCYIIECTBISATh compspKeHre epru(epuifHbIX | OCYIIECTBIATH CIHEYIOLIUX
X MUKPOCXEM C | COIpPSDKEHHE MHKPOCXEM C CONPSIKEHUE YMEHUH:
MHUKPOKOHTPOI | MepugepruitHbIX MUKpPOKOHTPOJIJIEpaMHU Ha nepuepuiiHBIX OCYIIECTBIIATh
Jiepamu Ha MHKPOCXEM C CXEMOTEXHUYECKOM U MHKPOCXEM C CONPSIKEHUE
CXEMOTEXHUYE | MUKPOKOHTPOJUIEPAMU | MPOTPAMMHOM YPOBHSIX. MUKPOKOHTPOJUIEpaMHU Ha | MEepU(PEepUHHBIX
CKOM H Ha CXeMOTeXHHUYecKoM | JlomyckaroTcsd 3HaYUTENbHbIE | CXEMOTEXHUYECKOM U MHKPOCXEM C
MPOrpaMMHOM | ¥ POTPAMMHOM OLIMOKH, TIPOSIBIISIETCS MIPOrPaMMHOM YpPOBHSIX. MUKPOKOHTPOJIIT
YPOBHSIX YPOBHSIX HEJIOCTATOYHOCTh YMEHUA, YMeHHsI OCBOEHBI, HO epamu Ha
0 psAY TOKa3aTenei, JIOTTyCKAIOTCS CXEMOTEXHUYEC
00y4YaroIuiics UCTIBITHIBACT | HE3HAYUTENbHBIC KOM U
3HAYUTENbHBIC 3aTPYAHCHUSI | OMIMOKH, HETOYHOCTH, MPOrpaMMHOM
[P OTIEPUPOBAHUU 3aTpyAHCHUS IpU YPOBHSIX.
YMEHHSAMH IPU UX MEPEHOCE | aHATTUTHYECKUX CBobonHO
Ha HOBBIE CUTyall1U. onepanusix, IepeHoce Onepupyet
YMEHUH Ha HOBBIE, MIPUOOPETEHHBIM
HECTaHAapPTHBIC U YMCHUSMU,
CUTyaluu. IMPUMCHSICT UX B
CUTYyaLMSIX
MOBBIIICHHON
CJIOKHOCTH.
BJIA/IETH: OOyuaromuiics He OOyuaromuiics BiajaeeT OOyuaromuiics yactuuno | OOyyarommiics
HaBBIKAMHU BJIaACCT NJIN B HaBbIKaMH IIPOCKTUPOBAHUA BJ1aAC€CT HaBbBIKaMU B ITIOJIHOM
[POEKTUPOBaH | HEIOCTATOYHOM nHTep(ericHoN JacTn MPOEKTUPOBAHUS o0BeMe BrageeT
us CTEIEHU BJIaJEeT MHUKPOIPOLIECCOPHOU nHTepdelicHo YyacTn HaBBIKAMU
unTEepQEiicHol | HaBBIKAMU CUCTEMBI, HACTPOMKH ee MHUKPOIIPOLIECCOPHON MIPOEKTUPOBAHU
qacTH MIPOEKTUPOBAHUS PEXKUMOB pabOThI U aHAJTN3a CHUCTEMBI, HACTPOUKH €€ s uHTeperCHOM
MHUKpoIIpolecc | HHTEpOEHCHON YacTn BPEMEHHBIX JUarpaMm U PEeXUMOB PabOTHI U 4acTH
OpHOI MHUKPOTIPOLIECCOPHON IIPOTOKOJIOB C TIOMOIIIBIO aHaJIM3a BPEMEHHBIX MHUKPOIIPOLIECCO
CHCTEMBI, CHUCTCMbI, HACTPOUKHU €€ | UHCTPYMCHTAJIbHBIX CPEACTB AuarpamMmm U npoTOKOJIOB PHOU CUCTEMEI,
HACTPOMKHM e | PEKMMOB PabOTHI U HU3MEPEHHUSI B HETOJIHOM C IOMOIIBIO HACTPOUKHU ee
PEKUMOB aHaJI13a BPEMEHHBIX o0BeMe, JOITyCKaroTCs HWHCTPYMEHTAJIbHBIX pEXKUMOB
paboThI 1 JUarpamMmm u 3HAYUTEILHEIE OIIHOKH, CpEACTB U3MEPEHMUS, paboThI U
aHaIm3a MIPOTOKOJIOB C MPOSIBIISIETCS HaBBIKM OCBOEHBI, HO aHanu3a
BPEMEHHBIX TOMOIIBIO HEJO0CTaTOYHOCTh BIACHHUSA | JOIMYCKAIOTCS BPEMEHHBIX
JuarpaMm u UHCTPYMCHTAJIBHBIX HaBbIKaMU 110 pAay HE3HAYUTCIbHBIC AuarpamMm u

MIPOTOKOJIOB C
MOMOILBIO
WHCTPYMEHTa
BHBIX CPEJCTB
MU3MEpEHUs

Cp€ACTB U3SMCPCHUA

noka3sareneid, OOyJaromuics
HCIIBITBIBACT 3HAYMTEIILHbIE
3aTPYJHEHUS IIPU
MPUMCHCHHNU HABBIKOB B
HOBBIX CUTYaIlUsX.

OIIMOKY, HETOYHOCTH,
3aTpyAHEHHS TIPU
AHAJTUTHYECKHMX
oreparusx, epeHoce
YMEHHI Ha HOBBIE,
HECTaH/IapTHHIC
CUTYaIUH.

MIPOTOKOJIOB C
ITIOMOILIBIO
HHCTPYMEHTAIh
HBIX CPEJICTB
U3MEpPEHUs,
CcBOOOIHO
MPUMEHSET
MOJIyYeHHbIE
HaBBLIKH B
CUTYaIHsIX
MMOBBIIIIEHHON
CIIOKHOCTH.

HIkajabl oueHMBAHUA PE3YJbTATOB MPOMEKYTOYHOM ATTECTALMM U UX ONUCAHUE

dopmMa NIPOMEKYTOYHOM ATTECTALMM: IK3aMEH.
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[TpomexyTouHas aTtTtectauus oOydaromuxcs B (opMe dK3aMeHa MPOBOIUTCS IO
pe3ysibTaTaM BBIIIOJHEHUS! BCEX BHJIOB y4e€OHOM paboOThI, IPETyCMOTPEHHBIX YYEOHBIM
IUIAaHOM TI0 JaHHOW AucHMIUIMHE «MUKpONpPOLECCOPHBIE CUCTEMBI YIPABICHUSD), IPU
ATOM YYMTBIBAIOTCS PE3YJbTAThl TEKYIIETO KOHTPOJI YCIIEBAEMOCTH B TE€UEHHE CEMECTPA.
OreHka CTENeH! AOCTHKEHHS 00YyJaroIUMUCA TUTAHUPYEMBIX Pe3yJIbTaTOB 0O0YUECHHUS IO
JAUCLMILTAHE MPOBOIUTCS MPEINoiaBaTeeM, BEAyIUM 3aHATHS MO JTUCIUIUINHE METOIOM
JKCHEPTHOW oueHku. [lo wroram mnpoMeKyTO4HOM arrecTauud 1O JUCHUIUIMHE
BBICTABIIACTCA  OIEHKA  «OTIMYHO»,  «XOPOIIO»,  «YyIOBJICTBOPUTEIBHO» WU
«HEY/IOBJIETBOPUTEIIBHO.

IlIxana oueHNBaHUA Onucanue
BrimosHeHs! BCE o0s13aTesIbHbBIE yCJIOBUA
NMOATIOTOBKH CTyJeHTAa K NMPOMEKYTOUYHOU
aTTecTalMu, MPETyCMOTPEHHBIE MpOrpamMMoun
TACHUIIIMHBL. CTYJIEHT JTE€MOHCTPUPYET COOTBETCTBHUE
3HaHUM, YMEHUM, HaBBLIKOB MOKa3aTelsiM,
OT1nuyHO IIPUBEICHHBIM B TabnuIax, OIICpUPYET

PUOOPETCHHBIMU 3HAHUSMH, YMCHHUSMH, HaBBIKAMH,
MIPUMEHSIET UX B CUTYallUSIX MOBBIIICHHOW CIIOKHOCTH.
IIpr >TOM MOryT OBITH JOMYIICHBI HE3HAYUTEIHLHBIC
OIMMOKW, HETOYHOCTH, 3aTPYIHEHHUS] TIPH TIepeHOCE
3HAHWUI U YMEHUI Ha HOBBIE, HECTAHAAPTHBIE 3aa4H.

BrinonaHeHbI BCE o0s13aTeIbHbIE yCJI0BUSA
MOATOTOBKH CTy/JeHTa K MPOMEXKYTOUYHOM
aTTecTalMH, [PEAYCMOTPEHHbBIE MpOrpamMMOoNn
TACHUIIMHBL. CTYJIEHT JT€MOHCTPUPYET COOTBETCTBHUE
3HAHUMH, YMEHUH, HaBBIKOB MOKa3aTelIsiM,
Xopouio
MPUBEAECHHBIM B TabnuIax, OIIEpUPYET
NPUOOPETCHHBIMU 3HAHUSIMH, YMEHUSMH, HaBBIKAMHU.
B T0 ke Bpems nOpu  OTBETE  JOIYCKaeT
HECYIIECTBEHHBIEC TMOTPEIIHOCTH, 3aJa4yd PEIAeT C
HEJI0UYeTaMu, He BIUSIONUMU Ha OOITUN X0 peIIeHus.
BrinoHeHsl BCE 00si3aTejIbHbIE YCJI0BUA
MOATOTOBKH CTYyJeHTA K NMPOMEKYTOUYHOM
aTTecTalMH, MPENYCMOTPEHHBIE pOrpamMMOoun
Y IOBNETBOPUTENIBHO | AMCUUIUIMHBL. CTYIAEHT AEMOHCTPUPYET COOTBETCTBUE
3HAHUU, YMEHUM, HABBIKOB IOKA3aTEJIsIM,
IIPUBEICHHBIM B TabIuIax, OIEpUPYET

HpI/IO6peTeHHI)IMI/I SHAHUAMHU, YMCHHAMH, HABBIKAMH.
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Ho moka3swpiBaeT HeryOOKWEe 3HAHUS, MPU OTBETE HE
JIOITyCKaeT TPYOBIX OMMOOK WU MTPOTUBOPEUH, OTHA-
KO B ()OpPMYIHPOBAHUM OTBETA OTCYTCTBYET JOJDKHAS
CBSI3b MEXK]ly aHAJIN30M, apTyYMEHTAIIMEN U BBIBOJIAMM,
B pEHICHUH 3a7a4 MOTYT COJAEp>KaThcid TIpyoObie
omuOku. JIjisi moayyeHus: mpaBUIBLHOTO OTBETa TpeOy-
IOTCSI YTOUHSIOIIUE BOMIPOCHI.

He BoinonHeHsb! 00913aTeIbHbIE YCJIOBHS MOATOTOBKH
CTyAeHTa K  NPOMEKYTOYHOHl  aTTeCcTaluM,
MPENYCMOTPEHHBIE MporpaMMon aucumiuivasl, MIJIN
CTYAEHT JEMOHCTPUPYET HEMOJHOE COOTBETCTBUE
3HaHWI, yMEHUHN, HaBBIKOB MIPUBEJCHHBIM B Ta0JIMIIAX,
JIOTYCKAIOTCS 3HAYUTEIbHBIC OIIMOKH, MPOSIBISETCS
OTCYTCTBUE 3HAaHWM, YMEHHUH, HABBIKOB II0 pALY
MOKa3aTeJer, CTYICHT MWCIBITBIBACT 3HAYUTEIbHBIC
3aTpyAHEHHUS] TPU  ONEPUPOBAHUM 3HAHUSIMU U
YMEHUSIMH.

HeynosneTrBopurensHo

(I)OHIILI OLCHOYHBIX CPEACTB NpeEacTaBJICHbI B IIPUI0KCHUN 1k paﬁoqeﬁ nmporpamme.

7. YueOHO-MeTOAMYeCKOe U HH(POPMAITMOHHOE o0ecnieyeHne JUCHHUIIMHBI.

a) OCHOBHAas JiuTeparypa:

1. Kanamuukor B.U., Hedenor C.B. DinekTpoHrKa 1 MUKPOTIPOIIECCOPHAs TEXHHKA.
VYueOnuk ais By3oB. M.: Akagemus 2012.

2. Apxurekrtypa, IporpaMMHUPOBAaHHUE U PUMEHEHUE §-Pa3psAIHBIX MUKPOKOHTPOJIEPOB
cemerictBa ATMEL ATmega. Jlabopatopusriii npaktukym. M.: 3A0 HIIK
«Komnwrorepauaky. http://kit45.ifmo.ru/mensp/MCU/LabStand2 ATMegal28.pdf

0) 10NOJIHUTEILHAS JIUTEPaTypa

3. Ectudeen A.B. MukpokouTposuiepsl AVR cemeiictBa Mega. PykoBoacTBo
nonp3oBarens. Kues. {ogska, 2007

4. benoB A.B. KonctpyupoBanue ycTpoicTB Ha MUKpOKOHTpoJuiepax. - CI16.: Hayka u
texHuka, 2005.

B) IPOrpaMMHoOe o0ecriedyeHue U MHTePHET-PecypChl:
5. Cpena pazpabotrku Microchip Studio (panee Atmel Studio m AVR Studio) co
CBOOO/THOM JIMIIEH3UEN.

Kaxnapiii crygeHT oOecredeH WHAMBHUIYAIBHBIM HEOTPAaHHMYEHHBIM JOCTYIIOM K
AIIEKTPOHHBIM OMOJIMOTEKaM YHHUBEPCUTETA

(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) «x snexrponno-6u6IHOTEUHBIM
cucreMaM (3JIEKTPOHHBIM OUOIMOTEKaM):
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Ne Ne norosopa.
. /;1 DJIeKTPOHHBIN pecypc Cpok aeiicTBust Ha3Banus KoJ1eKIMi
A0CTyNna
OBbC «M3parensctBa Jlaup» | loroBop Ne 73- | MHxkeHEpHO-TEXHUYECKHUE HAYKU
- goroBop Ne 73-MII-23- | MII-23-EIl/17 ot | — U3narenbcTBO
EIl/17 or 28.05.2017. | 28.05.2017. «MamuHocTpoeHue»;
(e.lanbook.com) WHkeHepHO-TeXHUYECKHE HAYKU
— W3narenscteo MI'TY um. H.J.
baymana;
1 NHXeHEepHO-TEXHUYECKHUE HAYKH
— U3matenpctBo «PUBMATINTY,
DKOHOMHKA U MEHEHDKMEHT —
UznarenscrBo «Daunra» u 38
KHUT U3 Apyrux pasaenoB ObC
(cM. caliT yHuBepcuTeTa pas3aen
O6nbIMoTEeKA)
5 OBbC «Kaura®ounm» Ha odopmienun Konnexuust nz 172405 uzmanumii
(knigafund.ru)
Hayunas asekTpoHHast | CBOOOIHBIN 1134165 nayunbIx craTei
3 oubnmoreka TOCTYI
«KUBEPJIEHMHKA»
(www.cyberleninka.ru)
4 3BC «Polpred» [TocTostHHBIM 0630p CMU (apxuB myOiuKammii
(polpred.com) JOCTYII 3a 15 ner)
Hayunas snexkTpoHHas [TocTostHHBIM 3800 HauMeHOBaHUH )KypPHAJIOB B
5 O6ubanoreka JOCTYT OTKPBITOM JIOCTYIIE
e.LIBRARY.ru
JIOCTYH K 3JI€KTPOHHBIM [Mucemo B ®I'BOY | SpringerJournals;
pecypcaM U3aTenbCTBa «Poccuiickuii SpringerProtocols;
SpringerNature Donp SpringerMaterials;
dynnamenTaibHbIx | SpringerReference;
6 Uccnenosanuii» or | ZbMATH;
03.10.2016 Ne 11- | Nature Journals
01-17/1123 c
MPUIIOKEHUEM
Cc 01.01.2017 -
6eccpoyHo
CnpaBouHas nouckosas | be3 norosopa Hopwsl, npaBuna, cranapTel U
7 cucTema 3aKOHOAATEILCTBO 10
«TexakcnepT» TEXHUYECKOMY PETyJINPOBAHUIO

8. MarepuajJibHO-TeXHUYECKOE o0ecneuyeHue TN CIUNINHBI.
Jlabopatopusiii ctena JIC-2 nis u3ydeHus: MUKPOKOHTPOJIIEPOB apxuTekTypbl AVR
C METOJIMYECKUMH YKA3aHUSIMH.
KoMIbroTepHbI€ KIIacChl YHUBEPCUTETA.

9. MeToauueckue PEKOMEHIANUNA NI CaMOCTOSITEJIbLHOM paﬁOTbl CTYyACHTOB

CamocrosiTesibHasi padoTa CTYJAEHTOB HAINpPaBJIeHA HA pelleHHe CJIeAYIIIUX
3a1a4:
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CamocTtosTenbHass paboTa SBISE€TCA OJHUM M3 BUAOB yueOHBIX 3aHsATHHl. Llensb
CaMOCTOSITENIBHOM ~ pa0OThl — MPAKTUYECKOE YCBOCHHME CTYJEHTaMU BOIPOCOB
IPOEKTUPOBAHUSA  MHKpPOIIPOLIECCOPHBIX CHUCTEM Ha 0a3e  MHKPOKOHTPOJUIEPOB
apxutekTypsl AVR, conpspkenns ee QyHKIMOHATBHBIX OJIOKOB C IIOMOILBIO CTaHJAPTHBIX
MHTEP(ENCHBIX CPENICTB YKA3aHHBIX MUKPOKOHTPOJIEPOB, pACCMAaTPUBAEMBIX B MPOIIECCE
U3yYEHUS JUCLUILIUHBI.

AynuTopHas camMOCTOsITeNbHAasi pabdoTa MO JUCUUIUIMHE BBINOJHIETCA Ha Y4E€OHBIX
3aHATHUSAX M0J] HEMOCPEACTBEHHBIM PYKOBOACTBOM MPENOAABATENS U MO €ro 3aJaHHIO.

BueayauropHas camocTosiTenbHass paboTa BBIMONHIETCS CTYACHTOM IO 3aJaHHUIO
MpenoiaBaresisi, Ho 0€3 ero HemoCPEACTBEHHOIO yYaCTHS.

3agaum caMoCTOATEIbHOMH PadoThl CTY/ICHTA:

- Pa3BUTHE HABBIKOB CAMOCTOATEIbHON Y4eOHOU padoThI;

- OCBOEHUE COJIEP>KaHUS TUCLMIIINHBI;

- yri1yOJieHHne collep KaHus U OCO3HAHUE OCHOBHBIX MOHATUHN JAUCUUILIMHBI;

- HCII0JIb30BaHUE MaTepuaia, COOPaHHOIO U MOJYYEHHOTO B XOJI€ CAMOCTOSTEIbHBIX
3aHATUN 471 9 (HEKTUBHON MOATOTOBKHU K HK3aMEHY.

Buabl BHeayIMTOPHOH CaMOCTOSITEJIbHOM PadOThI:

- CaMOCTOSITENIBHOE N3YYEHUE OTEIBHBIX TEM JUCLUIUIVHBL

- IOATOTOBKA K JIEKLIIMOHHBIM 3aHATHUSIM;

- IOATOTOBKA K JJAOOPATOPHBIM 3aHATHUSIM;

- 0(popMJIEHHE OTYETOB IO BBIMOJIHEHHBIM J1a0OPaTOPHBIM padOTaM U MOATOTOBKA K
UX 3alIUTe.

JUIst BBIMOJHEHUSI JHOOOr0 BUJA CAMOCTOATENbHON padOThl HEOOXOAUMO MNPOUTH
CJIEIYIOLIUE ATAIIbI:

- OIIpeIeNICHUE LEIN CAMOCTOSATEIbHON padoThI;

- KOHKpETH3allus [T03HAaBaTEeIbHOW 3a/1a4u;

- CaMOOLIEHKa TOTOBHOCTHU K CAaMOCTOSITENIbHOM padoTe;

- BBIOOD aJIeKBATHOTO crioco0a AeMCTBUSI, BEAYIIETO K PELICHUIO 3a]a4uu;

- IUITaHUpOBaHUE pabOThl (CaMOCTOSTENIBHON WIIM C TIOMOIIbIO IPErnoAaBaTesisi) Haj
3aJJaHUEM;

- OCYILIECTBJIEHME B TMPOILIECCE BBINOJHEHUS  CAaMOCTOSITENIbHOM  paboThI
CaMOKOHTPOJIS (IPOMEXYTOYHOTO M KOHEUHOTO) Pe3yIbTaTOB pabOThl U KOPPEKTHUPOBKA
BBITIOJIHEHUSI paOOTHI;

- pediiexcus;

- Ipe3eHTalNsl padOTHI.

10. MeTroauyeckue peKOMeHIANH JIsI IPeNnoaBaTeJisi

Ha mepBoM 3aHsATUM 10 AMCIUIUIMHE HEOOXOIWMO O3HAKOMHUTH CTYACHTOB C
MOPSAKOM ee u3ydeHus (TemMamu Kypca, ¢dopMaMud 3aHSATUH, TEKyIIEro U
MPOMEKYTOUYHOT'O KOHTPOJISA), PACKPBITh MECTO U POJIb IUCIUIUIMHBI B CUCTEME HayK, €€
MPaKTUYECKOE 3HAUYEHUE, JIOBECTU JIO CTYACHTOB TpeboBaHMs K (OpME OTYETHOCTH U
MIPUMEHEHHUSI BUJIOB KOHTpOJIS. Bhimarorcs 3amaHus ISl MOJATOTOBKH K JIAOOPATOPHBIM
paboTam.
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[Ipy moaroToBke K Ja0OpPAaTOPHBIM PpPadoTaM 1O NEPEYHIO OOBSBICHHBIX TEM
IPEIoAaBaTeN0 HEOOX0JUMO YTOUHUTD IJIaH UX MPOBEIACHUS, IPOIyMaTh (POPMYIUPOBKU
U CcojAepKaHHE Y4YeOHBIX BOIPOCOB, BBIHOCUMBIX Ha OOCYKIEHHUE, O3HAKOMHUTHCS C
IIEPEYHEM BOIIPOCOB IO TEME JIAOOPAaTOPHOU PabOTHI.

B xozne naboparopHoil pabOThl BO BCTYIHUTEIBHOM CJIOBE PACKPBITh IPAKTUYECKYIO
3HaYUMOCTh TEMBI JJAOOPATOPHOM pabOThl, ONPENETUTH MOPAJOK €€ MPOBEACHUS, BPEMS
Ha OOCyXJeHHE Kaxaoro yudeOHoro Bompoca. [Ipumensis (poHTanbHBIA ONpPOC AaTh
BO3MOYKHOCTh BBICTYIIUTh BCEM CTYAEHTaM, IPUCYTCTBYIOIINM Ha 3aHATHH.

Ilenecoobpa3Ho B X0/€ 3alIUTHI J1a00OpaTOPHBIX padOT 3a/1aBaTh BBICTYMAOLIUM U
ayJIMTOPUH JOTOJHUTENBHBIE U YTOYHSIOIIME BONPOCHI C LEIBIO BBISICHEHHS UX MO3ULUI
0 CYLIECTBY 00CYK/1a€MbIX NPOOIIEM.

Crnegyer mpeaocTaBUTh BO3MOXKHOCTHb BBICTYIUIEHMSI C MECTa B BHJI€ KpPaTKHUX
COOOILEHUH 110 IOArOTOBJIIEHHOMY 3apaHee BOIIPOCY.

B 3axntounrtenbHON yacTu 1a00paToOpHOI paboThI CleAyeT MOJBECTH €€ UTOTU: JaTh
OLICHKY BBICTYIUICHUH KaXJOro CTyJeHTa W Y4eOHOHl rpynmbl B 1eloM. PackpbITh
MOJIOKUTEIbHBIE CTOPOHBI U HEJOCTATKHU MPOBEIEHHON J1abopaTopHON paboThl. OTBETUTH
Ha BOMNPOCHI CTYIEHTOB. BbIIaTh 3aaHus 1151 CaMOCTOSITENIbHOM pabOThI 110 OJTOTOBKE K
CJIELYIOIIEMY 3aHATHIO.
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IIpunoxenue 1 k
paboueii mporpamme
MUWHHUCTEPCTBO OBPA30OBAHMS 1 HAYKY POCCUIMCKOM ®EJEPAITAN

OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUYPEXJIEHUME BBICIIIEI'O OBPA3OBAHISI
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHH IMOJIUTEX)

Hanpasnenue nogrorosku: 09.03.01 « MudpopmMaTuKa U BHIYMCIUTEIbHAS TEXHUKA)
OII (mpodmtp): «HTEIEKTyalIbHBIE OSCITMIIOTHBIE CUCTEMBI
®opma 00yueHus: OUHast

Bun npodeccuonansHoii gestensuoctu: (B coorBerctBun ¢ ®I'OC BO)

Kadenpa «CMAPT-texHonorum»

®OH/I OHEHOYHBIX CPEJICTB

O JUCHUIIJIMHE HuTepdeiichbl U MPOTOKOJIbI 00MEHA JaHHBIMHU

MUKPOIIPOUECCOPHBIX CUCTEM

Cocras: 1. [Taciopt oH1a OIIEHOYHBIX CPENICTB

2. OnucaHue OLICHOYHBIX CPEJICTB:

Mockga, 2025 ron
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MOKA3ATENlb YPOBHA COOPMUPOBAHHOCTU KOMMNETEHLUNIA

Tabnura 1

UHTEP®EVCHI 1 TIPOTOKOJIBI OGMEHA TAHHBIMHA MUKPOITPOIIECCOPHBIX CUCTEM

®r'oC BO 09.03.01 «MaopmaTiKa U BBIYMCIAMTENbHAS TEXHUKA»

B mipoliecce 0cBOEHUS TaHHOM TUCHUIUIMHBI CTYACHT (POPMUPYET U IEMOHCTPUPYET CIETYIOIINE
OOICKYIBTYpHBIE U MPOPECCHOHATHHBIC KOMIICTCHIIHH

CTIEHUAINCTY 10 MHPOPMAITMOHHBIM
TEXHOJIOTHSIM

HCIIOJIb3YEMBIN A3BIK
MIpOrpaMMHUPOBAHUS
YMeTh:
® IIOHHMMAThL HAIIMCAHHEIC
AJITOPUTMBI B Pa3HBIX BUJAX: B
OIoK-cXeMax, B IPOrpaMMHOM
KOJE, TEKCTOBBIM BHIOM
BJIA/IETD:

® HABBIKOM HaIlMCaHHUA KoOJa,

KOMIIETEHIINUH IlepeyeHb KOMIIOHEHTOB TexHosorust dopma CTtenenu ypoBHeii

NH- ®OPMYJINPOBKA ¢opMupOBaHUS |OLEHOYHOTO |(OCBOCHMS

JTEKC KOMIIETeHIIHii  (cpeAcTBa**  |KOMIeTeHMH

IIK-4 |Criocoben pa3palaThiBaTh BHATH: maboparopusie  [3JIP ba3oBblii ypoBeHb:
TTOKYMEHTBI nH(pOpMaAIMOHHO- ® OCHOBHbBIC IIPUHIIMITBI U [paboThl, BOCIIPOM3BO/ICTBO
MapKETUHTOBOT'O Ha3HA4YCHMUS, METO/IbI Pa3paboTKu CaMOCTOSITEJIbH MOJTYYCHHBIX 3HAHUH B
pa3pabaTeiBaTh TEXHUYECKUE aJTOPUTMOB, KaK CTPOUTCS ast pabota X0J1€ TEKYIIETro
NTOKYMEHTBHI, aJpeCOBAHHbIEC AJITOPUTM, TIOHMMATh KOHTPOJIA

IloBbIlICHHBIH YPOBEHb:
MPaKTUYECKOe TPUMEHEHNE
MOJYyYeHHBIX  3HAaHUH B
mpouecce IMOATOTOBKH K
mabopaTopHBIM paboTaM
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IK-5

CriocoGHOCTh MOJIKJII0YaTh
HacTpauBath Moayiun OBM
nepudepuitHoro 000pPyI0BaAHUS

n
n

3HATD:
® 0 METOJaX COIPSIKEHUS
anmapaTHbBIX U IPOTPAMMHBIX
CPEJ/ICTB B COCTaBe
MH(POPMALMOHHBIX U
ABTOMAaTU3UPOBAHHBIX CHCTEM,
3HATh IIOCTPOEHHE
pOrpaMMHO-ANIaPaTHBIX
KOMIIJICKCOB
YMeTh:
® COMpSATAaTh anmapaTHbie U
IPOTPaMMHBIE CPEJICTBA B
cocTaBe HH)OPMALIMOHHBIX U
ABTOMATH3UPOBAHHBIX CHCTEM

U IIpOorpaMMHO-aIlIapaTHbIX

eK M,
CaMOCTOSITENTbH
ast pabota

Bau

ba30Bblil ypOBeHb:
BOCITPOM3BOJICTBO
[MOJyYCHHBIX 3HAHUW B

X0J1€ TEKYIIETro

KOHTPOJIS

IloBbINIEHHBI YPOBEHb:
MPaKTUYECKOE MPUMEHEHUE
[MOJyYCHHBIX  3HAHUU B
[polecce IMOATOTOBKH K
3adery

**- CokparieHust GopM OIEHOYHBIX CPEICTB CM. B IpHiiokeHnH 2 K P11
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[Ipunoxenue 2
K paboueii nporpamme

Hepeqeﬂb OLCHOYHBIX CPEACTB II0 JUCHUIIJIUHE ((I/IHTepq)eﬁCLl H IPOTOKOJIbI o0MeHa JaHHbIMH

MHKPONPOIECCOPHBIX CHCTEM»

HaumenoBanue [IpencraBnenue
Ne OICHOYHOTO Kparkas xapakTepucTHKa OI[CHOYHOTO OLICHOYHOTO CPEJCTBA B
OoC CpelcTBa CpeacTsa ®OC
CpencTBO MNPOBEPKH YMEHUM U HABBIKOB
1 371p MPUMEHSTh  TOJYYCHHBIC  3HAHUS  JUIA 3amaHust JUIs 3alUThI
n1abopaTopHEIX paboT

[PCIICHUA MPAKTHUYCCKUX 3a7a4 C IMOMOIIBIO
MHCTPYMCHTAJIBHBIX CPCACTB.
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CTpykTypa u coaep:kaHue TucHUILINHbI « MHTepdeiichl 1 MPOTOKOJIbLI 00MEHA TAHHBIMH MUKPONPOIECCOPHBIX CHCTEM 10
HANPaBJIEHUIO MOATOTOBKH

09.03.01 «MudopmMaTKa ¥ BHIYMCIUTEIbHAA TEXHUKA)»

(0akanasp)

n/n

Paznen

Cemectp

Heneasn

ceMecTpa

Buabi yueOHoli padorsl,
BKJIIOYAsl CAMOCTOSITEIbHYIO

padoTy CTYIeHTOB,

U TPYA0EMKOCTh B Yacax

(I)OPMLI arrecranmuu

J | II/C

JIao

CPC

KCP

3JIP 3

CeabMmoii cemecTp

11

JTanbl NPOEKTHUPOBAHUS MUKPOIPOLECCOPHOH CHCTEMBbI
(MIIC).

KoHuenryanbHbIi, aIrOpUTMHYECKUI U IPOIPaMMHBIN
YPOBHH.

1.2

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

2-4

1.3

JlaGoparopHas padota 1 «3yuenue yue6HOI MukpoOBM
YMIIK-86»

1-2

1.4

JlabopaTtopHas pabota 2 «Accembnep MIT K1810BM86.
Knaccudukanus, hopMat KoMaH1, METOJIbI apecaIuu.
dopMupoBaHue MEPBOTO OailTa U mocTéanTa KOMaHIbI
TIEPECHUIKI.

3-5

14

1.5

JlabopaTtopHas padota 3 «Accembnep MIT K1810BM86.
ApubdMeTnieckre U JOTHIeCKre KOMaHIbD.

6-7

14

1.6

IIpuHIMN agpecHOro B3aNMOAECHCTBUSA HA MaruCTPAaJIH.
[Tonnas u yactuunas nemmdpanus aapeca. Mcmnonb3oBanue
cTangapTHeIX aemmdparopos u [13Y mansa nemmdpanun
agpeca.

1.7

JlaGoparophas pabota 4 «Accem6biiep MIT K1810BM86.
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Komanne! pacimpenHoit apudmMeTuku 1 paboTsl ¢
JECSITHYHBIMH YUCIIAMIY.

1.8

Conpsizkenne MUKpoIBM ¢ BHeIIHMMH yCTpOiicTBAMM.
[Tonxirouenue KinaBuaTypsl 1 MHIMKATOpoB. CoxpaHeHHe
JAHHBIX [IPU OTKJIFOYEHUH ITUTaHUS.

6-7

1.9

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

9-11

12

1.10

ApOuTpsbl, peajausyomue rudxkoe 00cayKuBaHHe
3a1poCcoB

JleTepMUHUPOBaHHBIE U BEPOSATHOCTHBIE APOUTPHI.
CriocoObl BbII€TIC€HNS] HCTOYHUKOB 3aPOCOB.

1.11

3amuTa JrabopaTopHoii paboTsl 2 «Accembiep MIT
K1810BMS86. Knaccudukanus, popmMat KOMaH]1, METOJIbI
anpecari. PopMupoBaHHE TIEPBOro OaiiTa u mocrdaiiTa
KOMaH/Ibl IEPECHLTKI.

12-14

12

1.12

MeToabl pacimimpeHust apecHOro MPoCcTPaHCTBA
Merto bl OKHa, 6a30BBIX PETUCTPOB, OaHKOB. MeTo 1
BUpTyabHOU namsiTU. CTPYKTypa ¥ Ha3HaueHUe OJIOKOB
CUCTEMBI, peaTn3yIoleil METO ] BUPTYabHOM MaMATH.
O0630pHast JIEKIHsI.

10-11

1.13

HNurepdeiicabie BUC.

OCHOBHbIE TEXHUYECKUE XaPAKTEPUCTUKU U CTPYKTYpPHBIE
CXEMBI MTAPAJIENBHOIO U MOCJIEI0BATEIBHOTO TIOPTOB U
IIPOrpaMMHUPYEMOr0 TaliMepa.

12-13

1.14

MHuKpPOKOHTPOJL/IEPbI

Omnpenenenne U CTPYKTypa MEKPOKOHTpOJUIEpa, 8-, 16- u
32-pa3psiiHble MUKPOKOHTpOIephl. [IpuHcTOHCKAS 1
I'apBapackas apxurtekrypa, RISC n CISC npoueccopsl.
CemeiicTBa ¥ IPOU3BOAMUTENHN 8-pa3psIHBIX
MUKpOKOHTpoJutepoB: - MCS-8051 (komnanuu Dallas
Semiconductor, Philips u ap.); - PicMicro komnanuu
Microchip; - AT Mega xommnanuu Atmel; - AVR xoMnanuu
Atmel; - 68HC05/705, 68HC08/908, 68HC11/711
kommaauy Motorola. MEUKpOKOHTpOJIIEpPHI CEeMENCTBa

14-17
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68HC08/908. Obmas cTpykTypa 1 HOMEHKIIATypa.
Muxkpokoutposuiep 68HC908PG32, ero cTtpykTypa u
xapakrepuctuku. [Ipoueccopnsiit Mmogyns CPU 08,
pErucTpoBasi MOJIesb, CIIOCOOBI aIpecaliui; KOMaHIbl
MEPECHUIKH, apU(PMETHIECKUX U JIOTHIECKHUX OIEepaIii,
CIBUTOB, 0AHTOBBIX OINEPALUN U YCTAHOBKHU IPU3HAKOB,
YIPABJICHHS IPOIPAMMOM U IIPOLIECCOPOM.

3ammTa 1abopaTopHor paboTel 5 «Accemonep 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 no AucHUIJIMHE B MATOM CeMecTpe 18 54 72
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9.

BOHpOCbI K 3a4€Ty

XapakTepucTUKU HHTEP(PEICOB MUKPOIIPOLIECCOPHBIX CUCTEM

. Knaccudpukanus no ¢yHKIMOHATPHOMY Ha3HAYCHHUIO, MPHUHIMIAM OOMeHa

uHpopmarmelt, cnocody oomMeHa, pekumMy oOMeHa.
Tema 2. Unrepdeiic XKK-unnukaropa MT-16S2H

Haznauenue BbIBOJOB uHAuWKatopa MT-16S2H u ero anamoros. IIporokoi
oOMeHa gaHHbIMU ¢ uHAUKaTopoM MT-16S2H u ero ananoramu.

Cucrema xomang mnHamkaropa MT-16S2H. [loakmrouenue maaumkatopa MT-
16S2H x mukpokoHTpoiuiepy AVR u nporpammupoBaHu€ BbIBOJAA HA HETO
uH(popManuu.

Unrepdeiic RS-232 ¢ mporokoiaom UART

. @u3nuecKkuil ypoBeHb M HazHaueHue curHanoB RS-232. Tumbl uHTEpPEHCHBIX

kabeneit RS-232.

[Ipotokon UART. Mukpocxema npaiiBep RS-232 MAX232 u ee tumnosas
CXE€Ma BKJIKOYEHUS.

Kontpomrep USART na mukpocxeme 18251 A. Tlpeodpazoparens USB/RS-232.

10. Peamuzanus USART B mukpokontpoiuiepe AVR, peructpsl BBOJa-BbIBOIA U

npepsiBanusg oT USART B mukpokonTpomiepe AVR.

11. [lpuMep TOAKIIOUEHUS] K MHUKPOKOHTPOJUIEPY MOJIYJSI paguoKaHajia C

untepdeiicom UART.

12. UnTepdeiic SP1. duznueckuii ypoBeHb 1 Ha3HaAUeHHE curHaioB SPI.

13. [1apanienbHOE W MOCIEIOBATEIBHOE MOJKIIOYeHUE deMeHTOoB MII-cuctempl

yepes uaTepdetic SPI.

14. OcoGennoctb paboTsl unTepPeiica SPI ¢ nByms BeayIIMMU.

15. IIpoTtoxon SPI.

16. Peamuzanus SPI B mmkpokontposmepe AVR, peructpsl BBOJa-BBHIBOAA U

npepsiBanusa oT SPI B mukpokonTposiepe AVR.
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17. Cea3p 1Byx MK AVR B pexxumax CUMIUIEKCHON M TOJHOAYIUIEKCHON CBSI3H.
[Ipumep mNOAKIIOUEHUS K MHKPOKOHTPOJUIEPY MOAYJS paJHOKaHAa C
unrepdericom SPI.

18. UnTepdeiic [2C. duznveckuit ypoBeHb 1 HazHaueHue curnanoB [2C. [Tpunnun
MaKeTHOM nepeaauu NaHHbIX Ha npumepe [12C.

19. Ilpotoxoun 12C. Peanmzanus 12C B MukpokonTposnepe AVR, peructpsl BBoa-
BbIBOJIa U nipephiBaHud oT [2C B mukpokoHnTposiepe AVR.

20. OcobenHocTH Oopranu3aiuu cBs3u yepe3 unrepderic 12C B pesxxumax Be10MOTO
nepefaTynuka, BEAYLIEro IepefaTyruka, BEIOMOIro IMPUEMHHMKAa M BEAYILETO
MIPUEMHHUKA.

21. Ces3p 1Byx MK AVR B pexxnmax CHUMIUIEKCHOW M TOJIYIYTUIEKCHON CBS3H
yepe3 untepdeiic 12C. [Ipumep NoakIOUEeHUS K MUKPOKOHTPOJUIEPY MOAYJISA
JaTyuKa akcelepomMeTrpa u rupockomna ¢ uHtepdericom 12C.

22. Unrepdeiic 1-Wire. dusnveckuil ypoBeHb M Ha3HaYeHUe curHaios 1-Wire.

23. Opranu3zanus APEeBOBUAHON CeTeBOW CTPYKTypbl MII-cuctembl ¢ MOMOIIBIO
untepdeiica 1-Wire.

24. Ilpotokon mepenaun AaHHBIX HHTEep(deiica 1-Wire Ha ypoBHE OAHOrO OMTa U
nakeTa rmepeaaBaeMbIX JaHHBIX.

25. Komanapl pa3nuuHbIX ypoBHEW B mHTepdeiice 1-Wire. [laTunk Temmeparypsl
DS18B20 ¢ untepdeiicom 1-Wire u ero KoOMaHIbl TPaHCIOPTHOTO YPOBHSI.
[Ipumep TOAKIIOYEHHS] K  MHUKPOKOHTPOJUIEPY HECKOIBKHUX  JATYMKOB
temrepaTypbl DS18B20 u ocobeHHOCTH anropuT™Ma UX onpoca.

26. CAN-mmna. ®usnueckuii ypoBeHb W Ha3zHaueHHe curHajgoB B CAN-mmHe
Bepcuit CAN-2.0A u CAN-2.0B.

27. Ilpeo6pazoBatens curHamoB CAN/TTL. Ilporokon mnepenayu JaHHBIX IS
kaapoB B Bepcusix CAN-2.0A u CAN-2.0B.
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