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1. Ilean ocBOeHMS TUCUMILJIMHBI.

K O0CHOBHBIM WeJAM OCBOCHHS IUCHUILIUHBI «MUKPOTIPOIIECCOPHBIE CHCTEMBI
VIPABJICHUS CIEAYET OTHECTH:

— ¢opMHUPOBaHNE 3HAHUN O MPUHITUIIAX MTOCTPOCHUS MUKPOTPOIIECCOPHBIX CHCTEM
ynpasienuss (MIICY), wux cTpykType, cocraBe, palOoTe OTAEIbHbIX OJIOKOB
MUKPOIIPOIIECCOPHBIX CUCTEM U MHTETPUPOBAHHON MeprQeprurt MUKPOKOHTPOJUICPOB;

— MOATOTOBKY CTYACHTOB K JICATEIHHOCTH B COOTBETCTBUU C KBaTU(PUKAIMOHHON
XapaKTEPUCTHKON OakajiaBpa M0 HAMPABICHUIO, B TOM YHcClie (OPMUPOBAHUE YMEHUH TIO
aHanu3y U pa3padoTke 3P(HEeKTUBHBIX MUKPOIIPOLIECCOPHBIX CUCTEM.

K ocHOBHBIM 3agayaM OCBOCHHUS AUCIUIIIMHBI «MHUKPOIIPOIIECCOPHBIE CHUCTEMBI
yIPaBJICHUS» CIEAyEeT OTHECTH:

— OBJIQJICHHUE TEOPETUUYSCKUMH U MPAKTHYSCKUMHU METOJIaMH aHaIu3a U pa3padOTKH
MUKPOIMPOIIECCOPHBIX CHUCTEM C TOYKH 3pPEHHMS HX aIllllapaTHOIO0 W IIPOrpaMMHOIO
oOecIreueHn .

2. Mecto mucuumiaabl B cTpykrype OOII 6akanaBpuara.

HuctuniHa «MUKpPOTPOIIECCOPHBIE CHUCTEMBbI YIPABJICHHS» OTHOCUTCS K UYHUCITY
MpoQEeCCUOHANIBHBIX YYE€OHBIX TUCHUIUIMH BapHaTHBHOW yactu OazoBoro mukia (bl1)
OCHOBHOM 00pa3oBaTesbHOM MpOrpaMMbl OakaiaBpuarTa.

JuctummuHa «MUKPOMPOILECCOPHBIE  CHCTEMBI  YIPaBIEHUS»  B3aMMOCBS3aHA
JOTUYECKH ¥  COACPKATEIbHO-METOAMYECKA CO CIEAYIOIMMMU TUCHUIUIMHAMU U
npaktukamu OOIT:

B sapuamusnoii wvacmu 6azosozo yuxna (b1):
— Pa3paboTka 31eKTpOHHBIX YCTPOMCTB U CXEMOTEXHHUKA;
— [IporpammupoBaHe ¥ OCHOBBI AJITOPUTMHU3AITIH;
— [IpoexTupoBanue aNrOPUTMOB CUCTEM yTIPABIICHUS,
— OCHOBBI POTPAMMHUPOBAHUST MUKPOIIPOLIECCOPHBIX CUCTEM YIIPABIICHUS;
— MuTepdeiicbl MUKPOPOIIECCOPHBIX CUCTEM.



3. IlepeueHb MIaAHUPYEMBIX Pe3yJabTATOB 00y4eHUsI N0 JUCHUITIHHE (MOIY.T10),
COOTHECEHHbIE € INIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHUSI 00pa30BaTeIbLHOM
NporpamMmBel.

B pesynbrate ocBOeHMsS AUCHUIUIMHBI (MOIyJsi) y oOydaromuxcs (GopMUPYIOTCS
CIeyIOIMEe KOMIETEHUMU M JOJDKHBI OBITh JIOCTUTHYTHI CIEAYIOIIUE pPE3yJIbTaThl

oOyueHus Kak 3Tan (OpMUPOBAHUS COOTBETCTBYIOIINX KOMITETECHIIUH:

B pe3yabTare

pa3pabaTbIBaTh
JOKYMEHTBI
UH(POPMAIMOHHO-
MapKETHHTOBOTO
Ha3HauYeHUs,
paszpabaThIBaTh
TEXHUYECKHE
JIOKYMEHTHI,
a/ipecoBaHHbIE
CHETHATHCTY IO
UH(POPMALIMOHHBIM
TEXHOJIOTUSIM

0CBOCHUSA
Kon o0pa3oBaTe/IbHOM IIepeyeHs UIAHMPYEMBIX Pe3yJIbTATOB
KOMIIETCHIINN InmporpaMmabl oﬁyqemm no JUCHMIIIMHE
o0yyarmmics
J0JIKEH 00/1a1aTh
[1K-3 CrniocoGHOCTBIO 3HATh:
paborare HaJ ® OCHOBHBIE IPUHIUIIBI U METOBI CUHTE3A
POCKTaMHU, KOHTPOJIEM anmapaTHoOro ooecrnedeHus Mpyu MPOSKTUPOBAHUN
XoJia ux pabot B MIICY, pa3paboTKu aJlrOpUTMOB €€
0011aCTH UCTIOIB30BAHUS (yHKIMOHUPOBAHUS, CHHTAKCHC UCTIOIB3yEeMOTO
TPEXMEPHOIO S3bIKa IPOrPAMMUPOBAHUS; METO/IbI PAOOTHI C
MOJIETTMPOBaHUSA U OCHOBHBIMH ycTpolicTBamMH BBoAa-BeiBoga MIICY;
pa3paboTku yMeThb:
ClICaJIM3NPOBAHHOI'O ® YHTaTh DJIICKTPUYECCKHUEC IPUHIUIINATILHEIE CXEMEI
IIPOrpaMMHOI0 npoektoB MIICY; noHnMaTe HanMcaHHbIE
obecrieyeHust ¢ aJITOPUTMBI B pa3HbIX BUJIAX;
IIPUMEHEHUEM BJIAJIeTh:
TPEXMEPHOM rpauKy. ® HaBBIKaMH pa3pabOTKH MEKTPHUUECKUX CXEM
MIICY, nanucanus KoJia, METOJaMU pa3paboTKu
QJIITOPUTMOB ISl IPAKTUYECKOTO TPUMEHEHUS
[1K-4 ITK-4 Cnocoben 3HATh:

® 0 COCTaBE MPOEKTHOW JOKYMEHTAIMH, TUIIOBBIX
pazzenax 3ToM JTOKyMEHTALUU, IOPSAIAKE Claun
MIPOEKTAa 3aKa34yuKYy;

yMeThb:

® OCYIIECTBIATH pa3pabOTKy MPOEKTHOM
JOKYMEHTaIMu, BBOJ B AKkcIuryaranuio MIICY,
oOciry>)xuBaHue U peMoHT KomnoHeHToB MIICY;

BJIA/IE€Th:

® HaBBIKAMH 3JIEKTPOMOHTAXHBIX PaboT U
pa3paboTKU MPUKIIAJHOTO IPOTPAMMHOTO
obecneuenus MIICY coriacHO HOpMaTHUBHBIM
JOKYMEHTaM M YMEHHEM pa3padaTbiBaTh TaKHe
JOKYMEHTBI

4. CTpyKTYypa M cofepKaHMe M CUUILIHHBI.




OO6mast TpyJI0E€MKOCTh JUCHMIUIMHBI COCTaBIsAeT 4 3a4eTHHIX €AWHUII, T.e. 144
aKaJeMHYeCKHX Jaca (M3 HUX 72 "aca — caMOCTOsATeIbHasi paboTa CTYACHTOB).

Ha BTOpOM Kypce B 4eTBEPTOM CEMECTpE BbIIEISACTCS 4 3a4eTHBIC SIMHUIIBI, T.C.
144 akanemudeckux daca (U3 HUX 72 9aca — caMOCTOsATeNIbHas paboTa CTyICHTOB).

Paznenbr mucnurmimuabl « MUKpOTIPOIIECCOPHBIE CUCTEMBI YIIPABICHUS) HU3Y4YaIOTCS
Ha BTOPOM KypCE B YETBEPTOM CEMECTpE.

YerBepThlii cemecTp: JeKuuuM — 2 yaca B Heaemo (18 wacoB), mabopaTopHbIe
pabotel — 6 yacoB B Hexaemo (54 yaca), ¢popma KOHTpossi — dk3ameH. CTpykTypa H
coJiepKaHue AUCIHUILTNHBI « MUKPOIIPOIIECCOPHBIE CHCTEMBI» 10 CPOKaM U BHIaM PabOThI
OTpaXEHBI B MPUIIOKECHHH.

Ne . KounuecTBO CemecTpbl
Bup y4eOHoii padoThI
n/n 4acoB 4 cemecTp
1 | AyautopHble 3aHATHS 72 72

B Tom uucne:
1.1 | Jlekum 18 18
1.2 | CemuHapcKue/IPaKTHUECKUE 3aHATHUS - -

1.3 | JJaGoparopHbIe 3aHATHUS 54 54
2 | CamocrosiTesibHasi padoTa 72 72
B ToMm uuce:
2.1 | IlogroroBka K JIaOOPaTOPHBIM 3aHATHIIM 36 36
2.1 | IlogroroBka K 3amure J1abOpaTOPHBIX padoT 36 36
3 | IlpomexyTouHas aTTecTALUs
DK3aMeH + +
Hroro: 144 144

Conep:xanue pa3aesioB IUMCHUINIAHBI

Tema 1. O01ue NPUHIIUIIBI MOCTPOEHHSI MUKPONPOLECCOPHBIX CHCTEM

®on HelmMaHOBCKHE MPUHIMIIBI MMOCTPOEHUS MHMKPOIPOLECCOPHON CUCTEMBL.
Knaccudpukauus  mukpornpoueccopoB (Mo  (QyHKIMOHAIbHOMY  HA3HAYEHHUIO, IO
Pa3psAIHOCTH, IO OPraHU3aLMU MaMSITH, IO TUITY CUCTEMbI KOMaH[1). TUNIOBBIE CTPYKTYPbI
MUKPOIPOLIECCOPHBIX CUCTEM (MarucTpajibHas, paauaibHas, cMmellanHas). Opranuzanus
BBO/Ia-BbIBO/Ia B MUKPOIPOLIECCOPHON CUCTEME (ITPOTrpaMMHBII BBOI-BBIBOJ, BBOJI-BBIBOJI
[0 MpEephIBaHUSM, BBOJ| -BBIBOJI B PEXHME MPSAMOro JOCTyMa K mnamsTH). OpraHnuzanus
mnH MIICY, nukn mussl. [Ipumep peanusanuu 3J1IeKTpUYECKON MPUHLIUITAAIBHON CXEMBI



MUKPOMNPOLIECCOPHON CUCTEMBI, HA3HAYEHUE OCHOBHBIX MHUKPOCXEM MUKPOMIPOLIECCOPHOTO
KOMILJIEKTA.
Tema 2. Di1eMeHTbI apXUTEKTYPbI MUKPOIIpOLIECCOPa

Crpykrypa THnoBoro mukpomnpoueccopa (¢ @®on HeilMmaHOBCKUM sAIpoM U
["apBapackum sipom). CriocoObl aipecaniuu JaHHBIX KOMaH]I MUKporpoleccopa. OOmue
IPUHIHUIBI PEATU3ALNN CUCTEMBI KOMAaHJI MUKPOITPOLIECCOPA.

Tema 3. JTanbl NPOEeKTHPOBAHUS MHKPOINPOLECCOPHOIl CHCTEMBbI YNPaBJIEHHUS
(MIICY)

KoHuenTyaibHblii, anrOpUTMAYECKUNA W TPOTPaMMHBIM YPOBHH MPOEKTUPOBAHMS.
brok-cxema koHuenryanpHoro ypoBusa MIICY nuknndeckoro AeicTBUsI U paboTaromieil B
pexume npepbiBaHuil. COOTHOIIEHHE MEXIY KOJIMYECTBOM OJIOKOB KOHIIETITYaJIbHOTO U
AITOPUTMUYECKOTO YPOBHEH, a TaK)Ke KOJIMYECTBO KOMaHJ acceMOjepa, He0OXOIUMBIX
JUISL peaju3alid  OJHOrOo OJoKa alropuTMHUYECKOro YpoBHs. I[IpuBsizka ypoBHEH K
KOHKPETHOMY MUKPOIPOIIECCOPY (MUKPOKOHTPOILIEPY).

Tema 4. MUKpPOKOHTpPOJJIEpbI apxuTeKTYpbl AVR

O030p MHUKpPOKOHTPOJUIEPOB C apxuTekTypor AVR u HUX XapaKTEepUCTHKH.
CrpykTrypa mMukpokoHTposiepa ATmegal28. butTel kKoH(Urypalu MUKPOKOHTpOJUIEpa
ATmegal28. XapakTepucTUKi W Ha3HAYCHHE BBHIBOJIOB MUKpOKOHTposuiepa ATmegal28.
Opranuzanuss namMatu MUKpokoHTposuiepa ATmegal28. VYmpansmonme perucTpsl
npoueccopbiM  saapoM  ATmegal28. Cucrema komangy ATmega 128, Cucrema
npepbiBanuii B ATmega 128. Opranuszanus nopToB B MUKpokoHTposuiepax AVR Ha
npumepe ATmega 128. IlpuMep THUNOBOM 3SIIEKTPUYECKOM HNPUHUMUIIAAIBHOM CXEMBI
MukpokoHTposiepHoit MIICY co cranmaptHoit mnepudepueit BBOAa-BbIBOJA. BbIBOI
nH(popManuu B NapajljieIbHOM PEKUME Ha TOYEUHBIE U CETMEHTHbIE HHIUKATOPhL. Onpoc
OJIMHOYHBIX KJIIOYEH M MATPUYHBIX KJIABUATYp B PEKUME MPOTPAMMHOIO CKaHUPOBAHMS
KJIaBUaTypbl. BBOJ1a JaHHBIX C KJIaBUATYPbl B PEKUME NTPEPbIBaHUA. TaliMepbI-CUETUUKH B
ATmega 128 u opranuzanus npepeiBanuii oT Hux. MM Ha TaliMepax-cueTuuKax,
paboTa ¢ JaTYUKOM pacCTOSiHUS W cepBompuBogoM B pexkume [IIHMM. Amnanorobiii
kommapaTop B ATmega 128. ALl B ATmega 128. Pa6ora ¢ EEPROM nannbix B ATmega
128.

Tema 5. IIpombinieHHbIe Jornyeckue KOHTpoJuiepsl (IIJIK)

OCc0OEHHOCTH peaTu3alyK MMPOMBIIIICHHBIX JIOTHYECKHX KOHTPOJUICPOB M CHCTEM
yIpaBJIeHUS] Ha MX OCHOBE. APXHTEKTypa MPOMBIIUICHHOTO JIOTHYECKOTO KOHTpPOJUIEpa
Siemens Logo. Cpena pa3pabotku nporpammuoro odecrneuenus ais [IJIK Siemens Logo -
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LOGO!Soft Comfort V6.1. [IporpammupoBanne cranaapTHbix ¢pynkiuii Ha [TJIK Siemens
Logo.

TemaTnka 1a00paTOPHBIX PadoT

Tema 4. MukpokoHTpoIepbl apxuTeKTypbl AVR — 54 yaca

JlabopaTtopHas pabota Nel. «PabGota ¢ mopTamu BBOAa-BhIBOJIa MUKPOKOHTpOJLIEpA
B PEXHME BBIBOJA HA TOUCUYHBIE U CEMHCETMEHTHBIE CBETOAUOJHBIC WHAMKATOPHI B
pPEKHUME CTATUYECKON U JUHAMUYECKON MHINKALIUW». — 6 4acoB.

OcHamenne: Jlabopatopubiii crenn JIC-2 miist u3ydeHuss MUKPOKOHTpOJUIEpa
ATmega 128.

JlaboparopHas pabora Ne2. «PaboTa ¢ mopTamu BBOAa-BbIBOJa MUKPOKOHTpOJLIEpa
JUIsL OPTaHM3alMy BBOJA JAHHBIX C OJMHOYHOIO KJIKOYa M C MATPUYHOW KJIaBUATyphl B
pEeXXHUME CKaHUPOBAHUS C IPOrPaMMHBIM BBOJIOM-BBIBOAOM (P1O)». — 6 gacos.

OcHamenue: Jlabopatopubiii crenn JIC-2 miist u3ydeHuss MUKPOKOHTpOJLIEpa
ATmega 128.

JlabopaTtopHas padota Ne3. «Pabora ¢ mopTamu BBOJA-BBIBOJIa MUKPOKOHTpPOJIIEpA
JUTsI OpTaHU3allMK BBOJIA JTAHHBIX C MAaTPUYHON KJIABUATYpPhl B PEKHME CKAaHUPOBAHUS C
BBOJIOM-BBIBOJIOM TIO MPEphIBaHUION». — 4 Haca.

Ocnamenue: Jlaboparopusiit crena JIC-2 s u3ydeHUs MHUKPOKOHTpPOJLIEpa
ATmega 128.

JlaGoparopnas pabota Ne4. «Onpoc AIIIl 1 BbIBOJ HAa CEMUCETMEHTHIH UHIUKATOP
MOKa3aHui, MPONOPIIMOHATBHBIX OMPOIIEHHOMY KOIY». — 6 4acoB.

Ocnamenue: Jlaboparopusiii crern JIC-2 s w3ydeHHs MUKPOKOHTPOJIIEpa
ATmega 128.

JlaGoparopHas pabGora Ne5. «PabGora c¢ TaliMepamMu-cyeTUYMKaMH, OpraHU3aIus
3a/iepKEK BPEMEHH C 33JIaHHBIMU XapaKTepUCTUKaMu». — 4 yaca.

OcHamenne: Jlabopatopubiii crenn JIC-2 miist u3ydeHUss MUKPOKOHTpPOJIIEpa
ATmega 128.

JlaGoparopHas pabGora Ne6. «Pabora ¢ TaliMepaMH-CUYCTIYMKAMH B PEKUMAX
obictporo IIMMMa u [lIMMa c xoppekuuedr ¢a3bl, YIpaBiI€HHE SPKOCTHIO CBEUCHHS
ceetoanoaa uepe3 ALID». — 4 gaca.



Ocnamenne: Jlaboparopusiii crean JIC-2 s w3ydeHHs MUKPOKOHTpPOJIIEpa
ATmega 128.

JlabopaTtopHas pabota Ne7. «PaboTta c Taitmepamu-cuerunkamu B pexkumax [11MMa,
YIPABJICHUE AHAJIOTOBBIM CEPBOMPUBOJOM U 3neKTpoMoTopoM yepe3 ALID». — 6 yacos.

OcHamenne: Jlabopatopubiii creHn JIC-2 myist u3ydeHuss MUKPOKOHTpPOJUIEpa
ATmega 128.

JlabopatopHass pabGota Ne8. «M3mepeHue uWHTEpBaja BpEMEHU Ha IMpUMEpPE
yIIBTPA3BYKOBOTO JaT4YMKA PACCTOSHUS C BBIBOJIOM IIOKAa3aHUW HAa CEMUCEIMEHTHBIN
WHIUKATOp». — 4 yaca.

OcHamenne: Jlabopatopubiii crenn JIC-2 miist u3ydeHuss MUKPOKOHTpOJUIEpa
ATmega 128.

JlaGoparopHas pabora Ne9. «lIporpammupoBaHHM€ 3aJauyd CHUHTE3aTOpa 3BYKa
3aJlaHHOM 4YacTOThl (HOTHOTO CTaHa) C WCIOJb30BAHUEM TallMEpPOB-CUETUYMKOB C
yIpPaBJIECHUEM OT MATPUYHOM KIIABUATYPbI». — & YACOB.

Ocnamenue: Jlaboparopubsiit crenn JIC-2 s u3ydeHUs MHUKPOKOHTPOJLIEpa
ATmega 128.

JlaGopatopHas pabora Ne9. «3amuch BBOAUMBIX C KJIaBUATYphl 3HAYCHUN B
EEPROM nanHbIX MUKPOKOHTpOJLIEpa». — 4 Haca.

Ocnamenue: Jlaboparopubiii cren JIC-2 s u3ydeHHs MHUKPOKOHTpPOJLIEpa
ATmega 128.

Jlabopatopnas pabora NelO. «PaGora ¢ aHamOroBHIM  KOMITApaTOPOM
MHKPOKOHTpPOJIIEpPay. — 2 yaca.

OcHamenne: Jlabopatopubiii crenn JIC-2 mist u3ydeHUss MUKPOKOHTpPOJIIEpa
ATmega 128.

5. O0pa3oBaTre/ibHbIE TEXHOJOTHUU.

Metonuka mpenojaBaHUs — IUCHUIUIMHBL  «MUKpONPOLIECCOPHBIE  CHCTEMBI
YIOpaBICHUS» U peaNn3anusi KOMIETEHTHOCTHOTO TOIX0/a B U3JI0KEHUU U BOCTIPHUSTHH
MaTepuaia MperycMaTpruBaeT HUCIOJIb30BaHNE CIEAYIONINX AKTUBHBIX M WHTEPAKTUBHBIX
dbopM MpoBeNCHUS TPYIIOBLIX, UHAUBUAYATbHBIX, ayJUTOPHBIX 3aHATUNA B COUYCTAHHH C
BHEAYJIUTOPHON paboOTON C 1eibi0 (OPMHUPOBAHUS W Pa3BUTHSA TPO(HECCHOHATHLHBIX
HABBIKOB 00YYarOIINXCS:

— MOJTOTOBKA K BBIMOJIHEHUIO TAOOPATOPHBIX paboT B 1abopaTOpHsIX By3a;



— 3al[UTa BHITIOJHEHHBIX Ja0OpaTOPHBIX PaboOT.

VYenbHBI BEC 3aHATHM, MPOBOJWMBIX B HMHTEPAKTUBHBIX (opmax, orpeseacH
TJIAaBHOM  1enbl0  00pa3oBaTeIbHOM  MpOrpaMMbl, OCOOCHHOCTBIO  KOHTHMHIEHTA
oOyJaromuxcst M COJACP)KAHMEM  JUCHUIUIMHBI  «MHKpOIPOILIECCOPHBIE  CHCTEMBI
yIpaBJICHUS» U B IEJIOM MO AUCIHUIUIMHE cocTaBisieT 50% ayauTOpHBIX 3aHATHI. 3aHATUS
JICKIIMOHHOTO THMa cocTaBiAoT 50% oT 00bemMa ayAUTOPHBIX 3aHITUH.

6. OnleHoO4YHbIE CPeICTBA AJIMl TEKYIIEero KOHTPOJISl YCIIeBAeMOCTH, IPOMEKYTOYHOI
aTTecTAlUM [0 UTOraM OCBOECHUS JUCHUIIMHBI U Y4eOHO-MeTOAN4YeCKoe
o0ecreyeHne CaMOCTOATEILHOM Pad0ThI CTYJA€HTOB.

B nmpomecce 00ydeHHST HUCHOJB3YIOTCS  CICAYIOIIME OIEHOYHBIE  (HOPMBI
CaMOCTOSITENIbHOM pabOThl CTYJIEHTOB, OIICHOYHBIE CPEJACTBA TEKYIIEr0 KOHTPOJIS
YCIIEBAEMOCTH U MPOMEKYTOUHBIX aTTECTAIIUMN:

B ueTrBepTOM cemecTpe
- TIOJITOTOBKA K BBIMOJHEHHUIO JIA0OPATOPHBIX PabOT M HMX 3alMTa IO acceMoOsepy

MUKpOKOHTpoJuiepa ATmega 128.

OneHo4YHbIE CPEeNCTBA TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH BKJIIOYAIOT 3aJaHUs IS
3aIUThI TA0OPATOPHBIX padoT.

OOpa3ibl 3a1aHK 1S 32U THI Ta00PATOPHBIX PadO0T MPUBEAEHBI B MPUIIOKEHHUU.

6.1. ®oH/ OLICHOYHBIX CPEACTB AJIs NPOBEACHUS MPOMEKYTOYHOH ATTECTALUH
o0y4aromuxcs Mo JMCUUILINHE (MOTYJIIO).

6.1.1. TlepedyeHr KOMIIETCHIIMH C yKa3aHMEM 3TarnioB MX (OPMHUPOBAHUS B Mpollecce
OCBOCHHMS 00pa30BaTEIHHON TPOTPAMMBI.
B pesynapTare OCBOCHUS AUCIUIUIMHBI (MOAyJisg) GOPMUPYIOTCS CIEAYIOIIUE

KOMITETEHIIUM:
B pesyabrare
0CBOCHUA
Kon o0pa3oBaTe/IbHOM IIepeyeHs MUIAHMPYEMBIX Pe3yJIbTATOB
KOMIIETEHIIUM NMPOrpaMMblI 00y4eHMS MO0 TUCHUILUIUHE
o0yuarommuiics
H0JIZKeH 00,1a1aTh
[1K-3 CnocoOHOCTBIO 3HATH:
pa60TaTB Haz ¢ OCHOBHBIC MPUHIHUIIBI U MCTOAbI CUHTC3a
IMPOCKTaMU, KOHTPOJIEM arrapaTHoro obecrieyeHust IpUu NPOCKTUPOBAHUU
xoJ1a ux pabot B MIICY, pa3paboTKu aJropuTMOB €€




00J1aCTH HUCIIOJIb30BAHUS
TPEXMEPHOTO
MOJICTTUPOBAHUS U
pa3paboTKu
CHEIHATM3UPOBAHHOTO
IPOTPaAMMHOTO
obecrieueHus ¢
PUMEHCHUEM
TpEeXMEpHOHU TpaduKH.

(YHKITMOHUPOBAHMS, CHHTAKCHUC UCTIOTIB3YEMOTO
SI3pIKa MPOTPAMMHPOBAHUS; METOABI PAOOTHI C
OCHOBHBIMHM yCTpoiicTBamu BBoJa-BeiBoga MIICY;

yMeTh:

® YUTATh ANEKTPUUECKUE TPUHIIUITHATBHBIE CXEMBbI
npoekToB MIICY; noHnmarh HanmucaHHbIE
aIrOPUTMBI B Pa3HbIX BUAX;

BJIA/IETh:

® HaBbIKaMU Pa3pabOTKH INEKTPUUECKUX CXEM
MIICY, nHanucanus KoJia, METOJIaMU pa3pad0TKH
QITOPUTMOB JIJIsl TPAKTUYECKOTO MPUMEHEHHUS

[1K-4

[T1K-4 Cnocoben
pa3pabaThiBaTh
JTIOKYMEHTBI
MH(OpPMaLMOHHO-
MapKETHHTOBOTO
HA3HAYCHUS,
pa3pabaThIBaTh
TEXHHYECKUE
JIOKYMEHTHI,
aJipeCOBaHHbIE
CIIEIUATTUCTY T10
uH(}OPMaLIMOHHBIM
TEXHOJIOTHSIM

3HATh:

® 0 COCTaBE MPOECKTHOW TOKYMEHTALIMH, TUTTOBBIX
paszaenax 3ToW JTOKYMEHTAlWH, MOPSAIKE CAaYr
MIPOEKTA 3aKa3UUKY;

yMeTh:

® OCYHIECTBIISATH Pa3pabOTKy MPOEKTHON
JOKyMEHTanuu, BBoJ B skcruryaranuo MIICY,
oOciy)uBaHue U peMOHT KoMnoHeHToB MIICY;

BJIA/IETh:

® HaBBIKAMU AJICKTPOMOHTAXHBIX padboT 1
pa3pabOTKH MPUKIIATHOTO MPOTPAMMHOTO
obecneuenus MIICY coriacHoO HOpMaTHUBHBIM
JIOKYMEHTaM U YMEHHEM pa3pabaThiBaTh TaKUe
JIOKYMEHTBI

B npouiecce ocBoeHusi 00pa3oBaTeIbHON MPOrpaMMbl IaHHBIE KOMIETEHIIMH, B TOM

qucia€ HuX OTACIIBHBIC KOMIIOHCHTHI,

dbopMUPYIOTCSI TO3TaHO B XOAE OCBOCHUS

00yYarOIMMUMUCS TUCHUIUIMH (MOAYJIeH), TPAaKTUK B COOTBETCTBUM C YUYE€OHBIM IJIAHOM U

KaJICHJapHBIM rpauKkoM yueOHOTO Tpoliecca.

6.1.2. Onucanue noka3sarejel 1 KPpUTEpPUEeB OLIEHNBAHUS KOMIIETCHIM,

(popMupyeMBbIX 10 UTOraM OCBOCHUS JUCHUILIMHBI (MO1YJIsl), ONMCAHUE HIKAJI

OLICHUBaHUMA

[Toka3zaTenem OlleHMBaHUSA KOMIIETEHLIUN Ha Pa3JIMYHBIX 3Tanax ux (GOpMHUPOBAHUS

ABIKICTCA  OOCTHIXKCHHC 06y‘-IaIOH_II/IMI/IC$I IUIAaHUPYCEMBIX PC3YJIbTATOB O6y‘-IeHI/IH 1o

JTUCHUTUINHE (MOJYJIIO).

IIK-3 - CniocodeH padoTaTh HaJ NPOEKTAMH KOHTPOJHMPOBATH X0 HX PA0OT B 00JI1aCTH MCIOJIL30BAHMS

TPEXMEPHOTO MOACTUPOBAHUA U pa3pa60T1m CICMAJIM3NPOBAHHOI0O MMPOrpaMMHOro odecneyeHus ¢ NPUMEHCHUEM

TpexMepHoii rpadguku.

IToka3aTean

Kpurtepun oueHuBanus
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2 3 4 5
3HATH: OOyuaromuiics OOyuaromuiics OOyuarommuiics OO0yuaromuiics
OCHOBHBIE JEMOHCTPHPYET MOIHOE | JEMOHCTPUPYET HEMOIHOE JEMOHCTPHPYET JEMOHCTPHPYET
MIPUHLIAIEL 1 OTCYTCTBHE WIIN COOTBETCTBHE CIIEIYIOIINX YaCTHYHOE COOTBETCTBHE | IOJIHOE
METO/IBI HEJ0CTaTOYHOE 3HAHUN: IPUHIUIIOB U CIEIYIOIINX 3HAHUM: COOTBETCTBHE
CHUHTE3a COOTBETCTBHE METOJIOB CHHTE3a NPUHLNAIIOB H METOI0B CIIETYFOIINX
anmnapaTHOrO CJIEYIOIINX 3HAHUM: anmnapaTHOro ooecrneyeHus CHHTE3a aIlapaTHOro 3HAHUU:
obecrieyeHust MIPUHLIMIIOB U METOJ0OB | IPU MPOEKTUPOBAHUU o0ecreyeHust mpu MIPUHLUIIOB U
Ipu CHHTE3a aIllapaTHOIro MIICY, pa3zpabotku npoektupoanuu MIICY, | meronoB
MIPOEKTUPOBaH | oOecreueHus Ipu aITOPUTMOB €€ pa3paboOTKU aJrOpuTMOB | CHHTE3a
nu MIICY, MIPOEKTHPOBAHUHU (YHKIMOHUPOBAHUS, ee (pyHKIIMOHMPOBAHMUS, anmnapaTHOTO
pa3paboTKu MIICY, pazpabotku CHUHTAKCHCa UCIIOJIB3yEMOI0 | CHMHTaKcHca oOecrieyeHust
QITOPUTMOB €€ | alTOPUTMOB €€ sI3pIKA MIPOrPaMMHUPOBAHUS; HCIOJIB3YEMOTO SI3bIKa Ipu
(GYHKIMOHUPOB | (YHKLMOHUPOBAHUS, METOAOB paboTHI ¢ IPOrpaMMHUPOBaHUS; MIPOEKTHPOBAaHU
aHus, CHUHTAaKCHCa OCHOBHBIMHU yCTPOMCTBaMU METO/I0B paboThI € u MIICY,
CHUHTAaKCHC HCIONB3YyEeMOro si3blka | BBoja-BeiBoga MIICY. OCHOBHBIMHU pa3paboTku
HCIIONB3YEMOT | IPOTpaMMHUPOBaHMS; JlommyckaroTCsl 3HAYNTENBHBIE | YCTPONCTBAMM BBOAA- aIrOpUTMOB €€
0 fA3bIKa METOAOB paboTEHI ¢ OIINOKH, MPOSIBIISIETCS BeiBoja MIICY. Ho (yHKIMOHUPOBA
MPOrpaMMHUPOB | OCHOBHBIMHU HEJ0CTaTOYHOCTh 3HAHUMH, 110 | JOMYCKAIOTCS HUSl, CHHTaKcuca
aHWs; METOABl | YCTpOMCTBaMH BBOZAA- psdy moKaszaTenei, HE3HAYUTEIbHBIC HCIIOJIE3YEMOT0
paboThI C BeiBOoj1a MIICY 00yYaIOIIUICS UCIIBITHIBACT OINMOKH, HETOYHOCTH, SI3bIKA
OCHOBHBIMHU 3HAYUTENbHBIC 3aTPYAHECHUS | 3aTPyAHEHUS IpU IporpaMMHUpOBa
YCTpOMCTBaMHU IIpY ONIEPUPOBAHUH AHAJINTUYECKHUX HUST; METOJOB
BBOJa-BBIBOJIA 3HAHMSMU TIPU UX NEPEHOCE | ONepanusix. paboThI €
MIICY Ha HOBBIE CUTYallUU. OCHOBHBIMH

yCTpOMCTBaMU
BBOJa-BBIBOJIA
MIICY.
CBoOosiHO
orepupyer
NpUOOPETEHHBIM
Y 3HAHUSIMH.
Ymern: OO6yuatommuiicst He Oobyuatommuiics Oo6yuatomuiics OOyuatormuiics
YUTaTh yMeeT WIH B JEMOHCTPUPYET HETIOIHOE JIEMOHCTPHUPYET JIEMOHCTPUPYET
JIEKTPUYECKHE | HENOCTATOYHOMN COOTBETCTBHE CIIEIYIOIUX YaCTHYHOE COOTBETCTBHE | MOJIHOE
NPUHLUIKAILH | CTENIEHH yMeeT YUTATh | YMEHUM: YNTaTh CIIEYIOIINX YMEHU: COOTBETCTBHE
bI€ CXEMBbI DJIEKTPUUYECKUE QJICKTPHUYCCKUC YUTaATh SJICKTPUICCKHUE CJICOYIOIINX
MIPOEKTOB IPHHUUIHATbHBIE MIPUHLIMITHAIBHBIE CXEMBI MPUHLIUIHAIBHBIE CXeMbl | YMEHUN: YUTaTh
MIICY; CXEMbI IIPOCKTOB npoektoB MIICY, nounmate | npoektoB MIICY, 3IEKTPUYECKUE
MMOHUMATh MIICY, monMaer HaIMCaHHBIE AJITOPUTMBI B [MOHUMATh HaMCAHHBIE MPUHLIUTTHAIEH
HaIMCaHHbBIE pa3HbIX BuAax. Jlomyckaiorcs | anropuTMBbl B Pa3HBIX BIE CXEMBI
aJITOPUTMBI B HaTHCAHHbIC 3HAYUTENIbHBIE OLINOKH, BHJaX. Y MEHHS OCBOEHBI, | MPOEKTOB
Pa3HBIX BUAAX alrOPUTMEI B PA3HBIX MIPOSIBIISETCS HO JIOITYCKAarOTCA MIICY,
BUJaX. HEJ0CTaTOYHOCTh YMEHHH, HE3HAYUTEIbHBIC MOHUMATh
10 psAY TOKa3aTenei, omKOKH, HETOYHOCTH, HaIMCaHHbIE

00y4aroIuiics UCTIBITHIBACT
3HAYUTEIbHBIC 3aTPYAHEHUS
P OTIEpPUPOBAHUH
YMEHHUSAMH IIPH UX MIEPEHOCE
Ha HOBBIE CUTYaIIHH.

3aTpyJHEHUS [IPU
AHATUTUIECKHUX
oTiepaImsix, IepeHoce
YMEHHMH Ha HOBBIE,
HECTaH/IapTHBIE
CUTYaIIH.

AITOPUTMBI B
pa3HBIX BUIAX..
CB00OIHO
onepupyer
MPUOOPETEHHBIM
U YMEHUSIMH,
MIPUMEHSET UX B
CUTYaIUsIX
MTOBBIIIICHHOM
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CJIOXKHOCTH.

BJIA/IETh:
HaBBIKAMH
pa3paboTKu
ANEKTPHICCKUX
cxem MIICY,
HaTHCAHUS
KOJa,
METOJaMHM
pa3paboTKu
ITOPUTMOB
TUIsL
MPaKTHYIECKOTO
MPUMEHECHUS

OOyuaromuiics He
BJIaJICeT WK B
HEOCTATOYHOU
CTETICHH BIaJieeT
HaBBIKAMH pa3pabOTKU
JNIEKTPHYCCKHUX CXEM
MIICY, Hanmncanus
KO/a, METOITaMH
pa3paboTKu
QITOPUTMOB JJIs
MPAaKTHIECKOTO
IIPUMEHEH

OOyuaromuiics BiajeeT
HaBBIKAMU pa3pabOTKu
ANEKTPHUYECKUX CXEM
MIICY, Hanucanus Koja,
METOAaMH pa3padOTKU
aJITOPUTMOB JIJISI
MPAaKTHYECKOTO IIPUMEHEHHS
B HETOJHOM 00BEME,
AO0IIyCKArOTCs 3HAYUTCIILHBIC
OITMOKY, TTPOSBISAETCS
HEJIOCTaTOYHOCTh BIAJCHUS
HaBBIKaMH II0 pALY
nokazareneit, OOyuaronuiics
UCTIBITHIBACT 3HAYUTEIILHBIC
3aTPYIHEHUS IIPU
MNPUMCHCHHNU HABBIKOB B
HOBBIX CUTYaITHsX.

OO0Oy4arIuics YaCTUIHO
BJIJICCT HABBIKAMH
pa3paboTKu
JNMEKTPUIECKIX CXEM
MIICY, nantucanus Koja,
METOJIaMH pa3paboTKu
ANTOPUTMOB JIJISI
MIPAKTHYECKOTO
IMPUMCHCHUS, HABBIKN
OCBOEHBI, HO
JIOITyCKAalOTCS
HE3HAUYUTCIbHBIC
OIIMOKK, HETOYHOCTH,
3aTpyTHEHHS MIPH
AHAJIUTHYCCKUX
oTepalusx, mepeHoce
YMEHUH Ha HOBBIE,
HECTaHAapPTHBIC
CHUTYaIUH.

OO0yuaromuiics
B IIOJIHOM
00beMe BiIameeT
HaBBIKAMH
pa3paboTku
AIIEKTPUIECKUAX
cxem MIICY,
HaltnuCaHUus
KOJ1a, METOJJaMHU
pa3paboTku
aJIFOpI/ITMOB JJIA
MIPAKTHYECKOTO
MIPUMEHEHUS,
CBOOOIHO
[IPUMEHSIET
HOHy‘-ICHHBIe
HaBBIKU B
CI/ITyaHI/IHX
MMOBBIIIICHHOM
CJIOKHOCTH.

IIK-4 - Cnioco6en pazpaéaTbiBaTh J10KYMEHThI HH(POPMANHOHHO-MAPKETHHIOBOI0 HA3HAYEHUSI, pa3padaThIBaTh
TeXHHYecKue J0KYMEHTbI, a/ipecOBaHHbIe CIeUATMCTY 10 MHPOPMALMOHHBIM TEXHOJIOT MM

3HATh:
0 COCTaBe
MPOEKTHOM
JOKYMEHTaIuH
, TUTIOBBIX
paznenax 3Tou
JOKYMEHTaluH
, TIOPSIZIKE
Cauy MPOEKTa
3aKa34YuKy

OOyuaromuiics
JIEMOHCTPHUPYET MOJTHOE
OTCYTCTBHE HJIH
HEZ0CTaTOYHOE
COOTBETCTBHE
CJIEYIOIUX 3HaHUM: O
COCTaBe€ MPOEKTHOU
JOKYMEHTAIIHH,
TUIIOBBIX pa3fenax
3TOM TOKyMEHTAIINH,
TIOPSAIKE CAaYU
MPOEKTa 3aKa3unKy

OOyuarormuiics
JEMOHCTPUPYET HETIOIHOE
COOTBETCTBHE CIEAYIOIINX
3HAHUM: O COCTaBe
MIPOEKTHOU TOKyMEHTALUH,
TUIIOBBIX pa3fenax 3To’
JOKYMEHTAIIUH, TOPSIIKE
CIa9M MMPOEKTA 3aKA3UHKY.
JomyckaroTcsi 3HaUUTENbHbIE
OITMOKY, MPOSBISAETCS
HEI0CTAaTOYHOCTh 3HAHUM, 11O
psny nokaszareneu,
00yYaIOIUIICS UCITBITHIBACT
SHAYUTCIIBHBIC 3aTPYAHCHUA
IIpYU OTIEPUPOBAHUU
3HAHUSIMU IPU UX TIEPEHOCE
Ha HOBBIE CUTYalUU.

OO0yuarormuiics
JEMOHCTPUPYET
YaCTUYHOE COOTBETCTBHE
CIEYIOUIMX 3HAHUI: O
COCTaBe MNPOEKTHOMN
JIOKYMEHTALWHU, TUIIOBBIX
paszenax 3Toi
JOKYMCHTalWH, IMMOPAIKE
CJayy IIPOEKTa
3aKa34MKy, HO
JIOITYCKarOTCs
HE3HAYNTCIIbHBIC
OIMOKY, HETOYHOCTH,
3aTpyaHEHHUS IIpU
AHAJIMTHYCCKUX
onepauusx.

OO6yuaromuiics
JIEMOHCTPHPYET
TIOJTHOE
COOTBETCTBHE
CIIETYIOIIUX
3HaHUU: 0
cocTaBe
MPOEKTHOU
JIOKYMEHTAIIVH,
THUTIOBBIX
paszznenax 3Tou
JOKYMCHTaluu,
MOPSIIIKE Clauu
MIPOEKTA
3aKa34yuKy,
CcBOOOIHO
onepupyer
MPUOOPETEHHBIM
Y 3HAHUSIMHU.
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yMeTh: OObyuaromuiics He OObyuaromuiics OO6yuarommuiics OO0yuaromuics
OCYLIECTBJISATh | yMEET WU B JIEeMOHCTPUPYET HETIOJIHOE JE€MOHCTPUPYET JEeMOHCTPUPYET
pa3paboTKy HEJ0CTaTOYHON COOTBETCTBHE CIICAYIOIINX YaCTUYHOE COOTBETCTBUE | TIOJHOE
MIPOEKTHOMN CTEIICHH yMEeT YMEHUI: OCYIIECTBIISATh CJICAYIOIINX YMEHUI: COOTBETCTBHE
JOKYMEHTAllUU | OCYILECTBISThH pa3paboTKy IPOEKTHOM OCYILECTBIIATh CJICAYIOIINX
, BBOZI B pa3paboTKy NPOEKTHOW | JOKyMEHTaluH, BBOJ B pa3paboTKy MPOEKTHOM YMEHUIA:
SKCIUTyaTalli0 | JOKYMEHTallu, BBOA B | 3kciutyaranuio MIICY, JOKYMEHTAIINHU, BBOJ B OCYILECTBIISTh
MIICY, skciuryatanuio MIICY, | oOciyxuBaHne U peMOHT skcinryatanuio MIICY, pa3paboTKy
o0cITy>)KuBaHue | OOCITy>KMBaHHE komnoHentoB MIICY. 00CITy’)KUBaHHE ¥ PEMOHT | IPOCKTHOU
U PEMOHT pPEMOHT KoMIIOHeHTOB | Jlomyckarotcst 3HaunTenbHbIe | KoMnoHeHToB MIICY. JOKYMCHTAIIHH,
KOMITOHEHTOB MIICY OIIMOKH, TIPOSIBISICTCS YMeHus: 0CBOCHBI, HO BBOJI B
MIICY HEOCTATOYHOCTh YMEHU, JOIYCKATCS SKCILTyaTal1Io
TI0 psly IOKa3aTesew, HE3HAYUTEIIbHBIE MIICY,
00yJaroINiics UCIIBITHIBAET | OMIMOKH, HETOYHOCTH, o0cTyXKBaHHE
3HAYNUTEJIbHBIC 3aTPYAHECHUS] | 3aTPyIHEHUS IPU U PEMOHT
IIpHr OIICPHUPOBAHNN AHAJIUTHYCCKUX KOMITIOHEHTOB
YMEHUSIMU IIPU UX NIEPEHOCE | Ollepalusx, [IEPEeHOCe MIICY.
Ha HOBBIE CUTyallUU. YMEHUH Ha HOBBIE, CBo0OoHO
HECTaHAAPTHBIC orepupyet
CHUTYaIUH. NpUOOPETEHHBIM
1 YMCHHSMH,
MIPUMEHSIET UX B
CUTyalusax
MOBBILIEHHOU
CJIO’KHOCTH.
BJIAJIETh: OOyuaromuiics He OOyuarouiics BiIajaeeT OOyuaromuiics yactuano | OOyyarommiics
HaBBIKAMHU BJIaJI€eT WIU B HaBBIKAMHU BJIaJIe€T HAaBBIKAMHU B TIOJIHOM
JJIEKTPOMOHTA | HEJIOCTaTOYHOM ANIEKTPOMOHTAXHBIX PA0OT U | DNEKTPOMOHTAKHBIX o0beMe BiajieeT
JKHBIX pa0OT U | CTEIICHHU BJIaJIeeT pa3paboOTKU MPUKIAIHOTO paboT u pa3paboTKu HaBBIKAMH
pa3paboTku HaBBIKAMHU MIPOTPaMMHOI0 O0ECIICUeH s | MPUKIATHOTO JJIEKTPOMOHTAXK
MPUKIIAHOTO 3JIEKTPOMOHTAXKHBIX MIICY cormnacHo MIPOTPaMMHOTO HBIX PaloT U
MPOrpaMMHOTr0 | paboT U pa3paboTKu HOPMAaTHUBHBIM JOKyMeHTaM | obecnieueHuss MIICY pa3paboTKu
obecrieueHust MPUKIIAHOTO U YMEHHEM pa3padaTbiBaTh COIJIACHO HOPMAaTHBHBIM | MPUKJIATHOTO
MIICY MIPOTPaMMHOI0 TaKue JOKYMEHTHI B JOKYMEHTaM U YMEHHEM | IpOrpaMMHOI0
COTJIACHO obecrieuenust MIICY HETIOJIHOM 00beMe, pa3pabaTbiBaTh Takue obecrieyeHus
HOPMAaTHBHBIM COTJIaCHO AO0IIYCKAarOTCs 3HAYUTCIIbHBIC JOKYMCHTBI, HABBIKU MIICY
JOKYMEHTaM U | HOpMaTHBHBIM OLIMOKH, IPOSIBIIAETCS OCBOEHBI, HO COIJIACHO
YMCHHUEM JOKYMCHTaM 1 HEJOCTAaTOYHOCTDH BJIaACHUS A0IyCKarTCA HOPMAaTHBHBIM
paSpa6aTBIBaTB YMCHUEM HaBbIKaMU 110 pAay HE3HAYUTCIbHBIC JOKYMCHTaM "
Takue pa3pabaTbIBaTh TaKue nokasarened, OOyJaromuiicsi | omMOKK, HETOYHOCTH, YMEHHUEM
JOKYMEHTBI JOKYMEHTBI WCHBITHIBACT 3HAUUTENbHBIE | 3aTPyIHEHUS IPU pas3pabatsiBaTh
3aTpyAHCHUA ITIPpU AHAJIMTHYCCKUX TaKue
MPUMEHEHUH HABBIKOB B orepauusx, mepeHoce JOKYMEHTHI,
HOBBIX CUTYyalLUsX. YMEHUI Ha HOBBIE, CBOOOJHO
HECTaHAApPTHBIC IMPUMCHSCT
CUTyaluu. IMOJTY4YCHHBIC
HaBBIKU B
CUTyalusax
MOBBILIIEHHON
CJIO’KHOCTH.

IIIkana oneHUBAHUSA Pe3yJIbTATOB MPOMEKYTOYHOM ATTECTALMM U UX ONMCAHME
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dopMa NPOMEKYTOYHOM aTTECTALUM: IK3AMEH.

[IpomexyTouHast aTTecTands oOydarouuxcs B (opMme sK3amMeHa MPOBOJAMUTCS IIO
pe3yJbTaTaM BBIMOJHEHHUS BCEX BHUAOB Y4eOHOM pabOThI, MPEAYCMOTPECHHBIX YUE€OHBIM
IJJAHOM TI0 JaHHOM JUCHUIUIMHE «MUKPOIPOIECCOPHBIE CUCTEMBI YIPaBICHUS», IMPU
3TOM YYMTBIBAKOTCS PE3YJIbTATHI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B TEUEHUE CEMECTPA.
OreHKa CTETEHN JOCTIDKCHUS 00YUYaIOMUMHUCS TIAHUPYEMBIX Pe3yJIbTaTOB OOYUCHHUSI 110
JTUCLUIUIMHE TPOBOAUTCS MPEMOJAAaBaTEIEM, BEAYIIMM 3aHATHS MO JUCLUIIMHE METOI0M
JKCIIEpTHOW oOueHku. [lo wToram nDpOMEKyTOYHOM AaTTeCTaldd MO JUCIUILIAHE
BBICTABIIACTCS  OLIEHKA  «OTJIHUYHO»,  «XOpOIIO»,  «YJIOBJIETBOPUTEIBHO»  WIIH
«HEYAOBJIECTBOPUTEIHLHOY.

IlIxana oueHNBaHUA Onucanue
BrimosHeHsI BCE o0s13aTesIbHbBIE yCJIOBUSA
NMOATIOTOBKH CTyJeHTa K NMPOMEKYTOUYHOU
aTTeCcTalMH, IIPENYCMOTPEHHBIC MpOrpamMMOoun
TACHUIIMHBL. CTYJIEHT JTE€MOHCTPUPYET COOTBETCTBHUE
3HaHUM, YMEHUM, HaBBLIKOB MOKa3aTelIsiM,
OT1nuyHO IIPUBEICHHBIM B TabnuIax, OIICpUPYET

NpUOOPETCHHBIMM 3HAHUSMH, YMCHHUSMH, HaBBIKAMH,
MIPUMEHSIET UX B CUTYallUSIX MOBBIIICHHOW CIIOKHOCTH.
IIpu sTOM MOrYyT OBITH JOMYIEHBI HE3HAYUTEIHHBIC
OIMOKK, HETOYHOCTH, 3aTPyAHEHUS MpU TMEpPeHOCe
3HAHWI U YMEHUI Ha HOBBIE, HECTAHAAPTHBIE 3a1a4H.

BrinonaHeHbI BCE o0si3aTe/IbHbIE yCJI0BUSA
NMOATOTOBKH CTy/JeHTa K MPOMEXKYTOUYHOM
aTTeCcTalMH, [IPEAYCMOTPEHHbBIE MpOrpamMMOoNn
TUCHUIUIMHBL. CTYJIEHT JTEMOHCTPUPYET COOTBETCTBUE
3HAHUU, YMEHUM, HABBIKOB IOKA3aTEJIsIM,
Xopouio
MIPUBEAECHHBIM B TabnuIax, OIIEpUPYET
NPUOOPETCHHBIMU 3HAHUSIMH, YMECHUSMH, HaBBIKAMHU.
B T0 ke BpemMs nOpu  OTBETE  JIOIYCKaeT
HECYIIECTBEHHBIEC TMOTPEIIHOCTH, 3aJa4d PEIAET C
HEJI0YeTaMH, He BIUSIONTAMH Ha OOIUI X0 PEIICHUS.
BrinonHeHsl BCE 00si3aTejIbHbIE YCJI0BUA
MOATOTOBKH CTYyJCeHTA K NMPOMEKYTOUYHOM
V 10BJICTBOPHTEIBHO aTTecTalMH, MPENYCMOTPEHHBIE pOrpamMMOun
TACHUIIIMHBL. CTYJIEHT JTE€MOHCTPUPYET COOTBETCTBUE
3HAHUH, YMEHUH, HABBIKOB MOKA3aTEIIsIM,
MIPUBEICHHBIM B TabInIax, OIIEpUPYET
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MpUOOPETEHHBIMA 3HAHUSMH, YMEHHUSMH, HaBBIKAMHU.
Ho moka3swpiBaeT HermyOOKWe 3HAHUS, MPU OTBETEC HE
JIOITyCKaeT TPYOBIX OMMOOK WU MTPOTUBOPEUHH, OTHA-
KO B (JOPMYJIMPOBAHUU OTBETA OTCYTCTBYET JIOJKHAS
CBS3b MEX]ly aHAJIU30M, apryMEHTallMel U BbIBOJAMH,
B pEHICHUM 3a7a4 MOTYT COJAEp>KaTbCi TIpyoObie
omuOku. [y monyyeHus: NpaBUILHOTO OTBETa TpeOy-
I0TCS YTOUHSIOIINE BOTIPOCHI.

He BbITIOTHEHBI 00s13aTE/IbHBIE YCJI0BHS MOATOTOBKH
CTyleHTA K  INPOMEXKYTOYHOMH aTTecTAlUM,
MPENYCMOTPEHHBIE MporpaMMon aucuuiuivasl, WMIJIN
CTYAEHT JEMOHCTPUPYET HEMOJHOE COOTBETCTBUE
3HaHWM, yMEHUHN, HABBIKOB MPUBEJICHHBIM B Ta0IHIIAX,
JIOIYCKAIOTCS 3HAYUTEIbHBIE OIIMOKH, MPOSIBISETCS
OTCYTCTBME 3HAHWUW, YMEHHW, HABBIKOB IO PSLY
MOKa3aTeNer, CTYICHT MWCIBITBIBACT 3HAYUTEIbHBIC
3aTpyAHEHHUS] TPU  ONEPUPOBAHUM 3HAHUSIMU U
YMEHUSIMH.

HeynosneTBopurensHo

(I)OHIILI OLCHOYHBIX CPEACTB NpEACTaBJICHbI B IIPHJIOKCHUN 1k paﬁoqeﬁ nporpamme.

7. YueOHO-MeTOAMYecKOe U HH(POPMAITUOHHOE o0ecnieuyeHne JUCHMIIMHBI.

a) OCHOBHAasI JiUTeparypa:

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

2. Apxurexkrtypa, IpOrpaMMUPOBaHUE U IPUMEHEHUE §-Pa3psIHBIX 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. MukpokonTposuiepsl AVR cemeiictBa Mega. PykoBoacTBo
noabs3oBarens. Kues. [Joadka, 2007

B) IPOrpaMMHoe o0ecriedyeHue 1 MHTePHET-PecypChl:
4. Cpena paspadotku Microchip Studio (panee Atmel Studio u AVR Studio) co
CBOOO/THOM JIMIIEH3UEN.

Kaxnprii crygeHT obecnedeH MHIMBHUAYalbHBIM HEOIPAaHUYEHHBIM JIOCTYIIOM K
AJIIEKTPOHHBIM OMOJIMOTEKaM YHUBEPCUTETA

(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) «x snexrponno-6u6IHOTEYHBIM
crcTeMaM (3JIEKTPOHHBIM OMOIMOTEKaM):
| Ne \ JJIEKTPOHHBIH pecypc \ Ne norosopa. \ Haspanus KoJLUIeKIUH \
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n/n Cpoxk neiicTBust
AOCTYNA
ObC «M3narennctBa Jlaub» | [loroBop No  73- | UHKeHEpHO-TEXHUYECKUE HAYKU
- poroBop Ne 73-MII-23- | MII-23-EIl/17 ot | — U3parenscTBO
EIl/17 or 28.05.2017. | 28.05.2017. «MauuHocTpoeHue»;
(e.lanbook.com) HHKeHepHO-TEXHUUECKHE HAYKH
— U3mareasctso MI'TY um. H.D.
baymana;
1 HnxeHepHO-TeXHUUECKHE HAyKH
— U3natenbeTBO «@PUMATINTY,
DKOHOMHKA U MEHEKMEHT —
WznatenbctBo «@auHTa» U 38
KHUT U3 JIpyrux pasjaenos ObC
(cM. caifT yHuBEpCcUTETA pas3el
OonbIMoTeKa)
2 OBbC «Kuura®onn» Ha odopmienun Konnexuust u3z 172405 uznanuit
(knigafund.ru)
Hayunas anexTponHas | CBOOOAHBINM 1134165 nayuynsix craTe
3 onbanorexka JOCTYTI
«KUBEPJIEHMHKA»
(www.cyberleninka.ru)
4 3BC «Polpred» ITocTostHHBIN 00630p CMU (apxuB nmyOsukanui
(polpred.com) JOCTYII 3a 15 ner)
Hayunas siekTpoHHas ITocTostHHBIN 3800 HauMeHOBaHUM KYpPHAJIOB B
5 ounbanorexka JOCTYTI OTKPBITOM JIOCTYIIE
e.LIBRARY.ru
JlocTyT K JIeKTPOHHBIM [Tucemo B ®I'BOY | SpringerJournals;
pecypcam H31aTeIbCTBa «Poccuiicknii SpringerProtocols;
SpringerNature donn SpringerMaterials;
dynnamenTanpHbIx | SpringerReference;
6 Uccnenosanuii» ot | zbMATH;
03.10.2016 Ne 11- | Nature Journals
01-17/1123 c
PUIIOKESHAEM
Cc 01.01.2017 -
06ecCpovYHO
CrpaBouHas nouckoBast | be3 qorosopa Hopwmsl, mpaBuiia, cTaniapTel 1
7 cucTema 3aKOHOAATEILCTBO 10
«TexakcnepT» TEXHHYECKOMY PEeTyINPOBAHUIO

8. MarepuajJibHO-TeXHHYECKOE 00ecneyeHue JUCIUIIHHBI.
Jlabopatopusriii ctena JIC-2 nist u3ydeHuss MUKPOKOHTPOJIIIEPOB apxXuTeKTypbl AVR
C METOAUYECKUMU YKa3aHUSIMHU.
KomnbroTepHbie K1acchl YHUBEPCUTETA.

9. MeToauueckue peKOMeHIAIUM JJIsl CAMOCTOSITE/ILHOM padoThI CTY/IEHTOB

CamocrosiTesibHasi padoTa CTYJAeHTOB HalpaB/ieHA HA pelleHHe CJIeAYIOUIUX
3a/ay:
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CamocTtosTenbHass paboTa SBISE€TCA OJHUM M3 BUAOB yueOHBIX 3aHsATHHl. Llensb
CaMOCTOSITENIBHOM ~ pabOThl — MPaKTUYECKOE YCBOGHHE CTYJEHTaMH BOIPOCOB
IPOEKTUPOBAHUSA  MHKpPOIIPOLIECCOPHBIX CHUCTEM Ha 0a3e  MHKPOKOHTPOJUIEPOB
apxutekTypsl AVR, paccMaTpuBaeMBbIX B IIPOLECCE U3YUEHUS] TUCIUIUINHBI.

AynuTopHas camMOCTOSITeNIbHAasi padoTa MO JUCUUIUIMHE BBINOJIHIETCA Ha Y4E€OHBIX
3aHATUAX MO HETIOCPEICTBEHHBIM PYKOBOACTBOM IIPETNIOAABATENS U 110 €T0 33JaHHUIO.

BHeaynuropHas caMocTosiTeNnbHas paboTa BBINOJIHIETCS CTYAEHTOM IO 3aJaHUIO
npernoaaBaTesis, HO 6e3 ero HemoCPeACTBEHHOTO yUacTHsl.

3aga4yu caMOCTOATEILHON PaboThI CTy/I€HTA!

- pa3BUTHE HABBIKOB CAMOCTOSTEIBHON Y4eOHOM paboThI,

- OCBOCHHUE COJICP)KaHUs JUCIUILTUHBL

- yriayOJieHne coiepsKaHus U OCO3HAHUE OCHOBHBIX TOHATUHN AUCIUTIINHE;

- UCTOJIb30BaHNE MaTepraia, COOPAaHHOTO U MOJIYYCHHOTO B XOJI€ CAMOCTOATEIbHBIX
3aHATUN 711 3 (HEKTUBHON MOATOTOBKHU K HK3aMEHY.

Buabl BHeayIMTOPHOH CAMOCTOSITEIbHOM PadoOThI:

- CAMOCTOSITEJIBHOE U3yYEHUE OTACIbHBIX TEM TUCIUIUINHBI;

- IOATOTOBKA K JICKIIMOHHBIM 3aHATHUSIM;

- IOATOTOBKA K JJAOOPATOPHBIM 3aHATHUSIM;

- opopMIIEHHE OTYETOB IO BBIIIOJIHEHHBIM J1a0OpaTOPHBIM paboTaM U MOATOTOBKA K
UX 3allluTe.

JUIst BBIMOJHEHUSI JHOOOr0 BHJA CAMOCTOATENBbHON padOThl HEOOXOAUMO MNPOUTH
CJIEIYIOLIUE ATAIbI:

- OTIpEJICJICHHUE TIEJI CAaMOCTOSITEIbHOM PabOTHI;

- KOHKpETHU3aIus TI03HABaTEeILHON 3a/1a4H;

- CaMOOIIEHKa TOTOBHOCTH K CAMOCTOSITENIEHOM padoTe;

- BEIOOD aJIeKBaTHOTO crioco0a ASMCTBHSI, BEAYIIETO K PEIICHUIO 3a]a4H;

- IUJIaHUPOBaHUE pabOThl (CaMOCTOSTENIBHON WM C TIOMOIIbIO MPErnoAaBaTesisi) Haj
3aJJaHUEM;

- OCYILIECTBJIEHME B TMPOILIECCE  BBINOJHEHUS  CAMOCTOSITENIbHOM  paboThI
CaMOKOHTPOJIS (IPOMEXYTOUYHOTO M KOHEUHOTO) pe3yIbTaTOB pabOThl U KOPPEKTHUPOBKA
BBITIOJIHEHUSI pa0OTHI;

- pednekcus;

- Ipe3eHTaNus padOTHI.

10. MeTroauyeckue peKOMeHIANNM JIsl IPeNnoaBaTeJisi

Ha mepBoM 3aHsATUM 1O AUCHUIUIMHE HEOOXOIWMO O3HAKOMHUTH CTYACHTOB C
MOPSAKOM €€ u3ydeHus (Temamu Kypca, ¢opmMaMud 3aHSITUH, TEKyIIero |
MIPOMEXKYTOUYHOT'O KOHTPOJISI), PACKPHITh MECTO M POJIb TUCIUIUIMHBI B CUCTEME HayK, €€
MPaKTUYECKOE 3HAYCHHUE, JOBECTH 10 CTYACHTOB TpeOoBaHUS K (OpME OTUETHOCTH U
MPUMEHEHUsT BUJOB KOHTpOJISA. Bbigatorcs 3amaHus A1 MOATOTOBKU K JIAOOPAaTOPHBIM
paboram.

[Ipy moAroToBKE K JIAOOPATOPHBIM PadoTaM MO TEPEUHIO OOBSBICHHBIX TEM
MIPETNO/IaBaTeIt0 HEOOXOIUMO YTOYHHUTH TUIAH UX TIPOBEICHUS, TPOIyMaTh (HOPMYITUPOBKU

17



U CcoJepKaHHe YYEOHBIX BOIMPOCOB, BBIHOCUMBIX Ha OOCYXXIEHHE, O3HAKOMHUTHCA C
IEpeUYHEeM BOIIPOCOB 10 TEME JIa0OPATOPHOU pabOTHI.

B xone nmaGoparopHoii pabOThl BO BCTYMHUTEILHOM CJIOBE PACKPBITh MPAKTUYECKYIO
3HAYUMOCTh T€MBbI J1a00paTOpHOM pabOThI, OMPENETUTh MOPSAOK €€ MPOBEICHUS, BpeMs
Ha OOCyXJeHHE Kaxaoro ydeOHoro Bormpoca. [lpumeHnsss QpoHTanbHBIA Ompoc JaTh
BO3MOXHOCTh BBICTYIIUTh BCEM CTYACHTaM, IPUCYTCTBYIOIIUM Ha 3aHATHUU.

[lenecoobpa3Ho B X0j€ 3alUTHI JTAOOPATOPHBIX PabOT 3a7aBaTh BBHICTYHAIOIIUM U
ayIUTOPUU JTOTIOJIHUTEJIbHBIE U YTOUHSIOIIUE BOMPOCHI C LEJIBI0 BBISICHEHUS UX MO3UIINI
O CYIIECTBY O0CYXAaeMbIX MPOOIIEM.

Crnenyer mpeaocTaBUTh BO3MOKHOCTb BBICTYIUICHHSI C MeCTa B BHUAE KpPaTKUX
COOOIIEHMII 10 NOATOTOBJIEHHOMY 3apaHee BOIPOCY.

B 3akitounTenbHON YyacTu 1a00paTopHOl pabOTHI CEAYEeT MOJBECTH €€ UTOTH: AaTh
OIICHKY BBICTYIUICHUM KaXXJIOro CTyJEHTa W Y4yeOHOH Tpynmbl B IEJOM. PackphiTh
MOJIOKUTENbHBIE CTOPOHBI M HEJIOCTATKHU MPOBEACHHOMN J1a00opaTopHO paboThl. OTBETUTH
Ha BOIIPOCHI CTY/IEHTOB. BbIaTh 3a1aHust 1711 CaMOCTOSITENIbHOM PaObOThI IO MOJATOTOBKE K
CJIEIYIOLLEMY 3aHATHIO.
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IIpunoxenue 1 k
paboueii mporpamme
MUWHHUCTEPCTBO OBPA30OBAHMS 1 HAYKY POCCUIMCKOM ®EEPAITAN

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

Hanpaenenue noaroroku: 09.03.01 «MHpopMaTHKa U BHIYUCIUTEIbHAS] TEXHUKA»
OII (mpodmtp): «HTEIEKTyalIbHBIE OSCITMIIOTHBIE CHCTEMBI
®opma 00yueHus: OUHast

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

Kadenpa «CMAPT-texHonorum»

®OH/I OHEHOYHBIX CPEJICTB

O JUCHUIIJVIMHE MukponpoueccopHbie CUCTEMbl YIIPABJICHUS

Cocras: 1. [Tacnopt ¢oHIa OIIECHOUHBIX CPEJCTB

2. OnucaHue OLEHOYHBIX CPE/ICTB:

Mocksa, 2024 ron
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MOKA3ATENlb YPOBHA COOPMUPOBAHHOCTU KOMMNETEHLUNIA

Tabnuua 1

MUKPOITPOINECCOPHBIE CUCTEMbI YITPABJIEHUSA

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

B mipoliecce 0cBOeHUS TaHHOM TUCHUIUIMHBI CTYACHT (POPMUPYET U AEMOHCTPUPYET CIETYIOIINE
OOICKYIBTYpHBIE U MPOPECCHOHATHHBIC KOMIICTCHIIHH

p33pa6OTKI/I CIICHUAIIN3UPOBAHHOI'O

POrpaMMHOTO  OOECTeYeHHus  C
MPUMEHEHUEM TPEXMEPHOU
rpaduKy.

aJITOPUTM, IIOHUMATD
UCIIOJIb3YEMBIN S3bIK
MIpOrpaMMHUPOBAHUS
YMeTh:
® [IOHMMATh HAITMCAHHbBIE
AJITOPUTMBI B Pa3HBIX BUJAX: B
OIoK-cXeMax, B IPOrpaMMHOM
KOJI€, TEKCTOBLEIM BHIOM
BJIAJETh:
e HABLIKOM HaNWCaHUd KOJa,
METOJaMH, HEO0O0XOIMMBIMHU
JUTSL pa3paboOTKU aITOPUTMOB U
mporpamMm, TPHUTOAHBIX IS
MPaKTUYECKOT0 MPUMEHEHHUS

KOMIIETEHIINUH IlepeyeHb KOMIIOHEHTOB TexHosorust dopma CTtenenu ypoBHeii

NH- ®OPMYJINPOBKA ¢opMupOBaHUS |OLEHOYHOTO |(OCBOCHMS

JTEKC KOMIIETeHIIHii  (cpeAcTBa**  |KOMIeTeHMH

IK-3 (CnocoGeH paboTaTh HaJ MPOEKTaMU BHATH: maboparopusie  [3JIP ba3oBblii ypoBeHb:
KOHTPOJIMPOBATh XOJ HX paboT B ® OCHOBHbBIC IIPUHIIMITBI U [paboThl, BOCIIPOM3BO/ICTBO
o0nactu HCII0JIb30BaHUS METO/IbI Pa3paboTKu CaMOCTOSITEJIbH MOJTYYCHHBIX 3HAHUH B
TPEXMEPHOTO  MOJCIHMPOBAHUSA U AJITOPUTMOB, KaK CTPOUTCS ast pabota X0J1€ TEKYIIETro

KOHTPOJIS
IloBbIlICHHBIH YPOBEHb:
MPaKTUYECKOe TPUMEHEHNE
MOJYyYeHHBIX  3HAaHUH B
mpouecce TMOATOTOBKH K
mabopaTopHBIM paboTaM
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IK-4 |Criocoben pa3pabaThiBaTh BHATh: IeKus, 3au ba3oBblii ypoBeHb:
TOKYMEHTBI UH(OPMAIIMOHHO- ® 0O CTPYKTYpE NMPOrpaMMHBIX CaMOCTOSTENIbH BOCIIPOU3BOJICTBO
MapKETHHITOBOT'O Ha3HAYCHMUS, KOMILJIEKCOB, OCHOBHYIO ast pabota [MOJyYCHHBIX 3HAHUW B
pa3pabaThiBaTh TEXHUYECKUE TEOPUIO UX IIOCTPOCHUA U XOJ€ TEKYLLErOo
TTOKYMEHTBI, aJpECOBaHHbIC BBITIOJIHEHUH UX PEMOHTA. KOHTPOJIA
CHEHUAIIMCTY 10 MH()OPMALMOHHBIM [ToHrMaTh 0 pacmoIOKEHUHN IloBbIlICHHBIH YPOBEHB:
TEXHOJIOTUAM CBSI3U BCEX KOMIIOHEHTOB MPAKTUYECKOE TPUMEHEHUE

YyMeTh: [MOJYYCHHBIX  3HAHUM B
® OCYIIECTBIISTH pa3paboTKy, Mmporecce  IOArOTOBKH K
BBOJ B DKCILIIyaTaIHIoO, 3a4eTy
00CTyKMBAaHUE U BBITIOIHATH
PEMOHT BJIEKTPOHHBIX CUCTEM U
BBIYUCIIUTENIBHBIX KOMIIJIEKCOB
BJIA/1eTh:
® HaBBIKAMU PEMOHTA
3JIEKTPOHHBIX CUCTEM U
BBIUMCIIUTEIIBHBIX KOMIUJIEKCAX,
BJIAZICTh IOHUMAHUEM
alropuTMa BBOJA B
JKCIUTyaTaluIo.
fie CoxkpanieHus hopm OIIEHOYHBIX CpencTB CM. B MIPHIOKEHUH 2 K PIL
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[Ipunoxenue 2
K paboueii nporpamme

HepequL OLHCHOYHBIX CPEACTB 10 JUCHUIIJINHE «MI/IKPOHPOIICCCOPHLIC CUCTEMBI YIIpaBJICHU

HanmenoBanme [IpencraBnenue
No OLIEHOYHOTO Kparkas xapakrepucTuka O€HOYHOTO OLICHOYHOTO CPE/ICTBA B
OC cpencTBa CpeAcTBa dOC
CpelncTBO NHPOBEPKHM YMEHUHW U HABBIKOB
1 37IP [PUMEHATh  TOJY4YEHHbIC  3HAHUA IS 3amaHus a1 3aluThl
71a00paTOPHBIX pabOT

[PEIICHUA MPAKTHUYCCKUX 3adad C IOMOIIBIO
MHCTPYMCHTAJIbHBIX CPCACTB.
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CTpyKTypa u cofep:kaHHe IUCHUILTHHBI « MHKPONPOLeCcCOPHbIE CHCTEMbI YIIPABJIEHUSD) 110 HANPABJIEHUIO MOAT0TOBKH
09.03.01 «MudpopmaTKka U BHIYMCJIAUTEIbLHAS TEXHUKA)
(0axanaBp)

n/n

Paznen

Cemectp

Henensn

ceMecTpa

Buabl yueOHoi padoThl,
BKJIIOYasl CAMOCTOSATEIbHYI0

padoTy CTy1eHTOB,

U TPYAOEMKOCTH B Yacax

@®opMbI ATTECTALMHU

J | II/C | JIad | CPC

KCP

3JIP 9

CenbMoii cemecTp

11

JTanbl NPOEKTHPOBAHUA MUKPONPOLECCOPHOI CHCTEMBbI
(MIICO).

KonuenTyanbHbIN, aTOPUTMUYECKHUA U IPOrPAMMHBIN
YPOBHH.

1.2

Cucrema komana mukponpoueccopa AVR ATMEGA
128.

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

JIaboparopHas pabora 2 «Accembnep MIT AVR ATMEGA
128. Knaccuduxanus, popmar KOMaHI, METOABI aJIpeCaIiHy.
dopMupoBaHue MEPBOTO OaiiTa U mocréaiTa KOMaHIbI
NEPECHUIKI.

3-5

1.5

JlaboparopHas pabora 3 «Accembnep MIT AVR ATMEGA
128. Apudmernueckre u JOTHYECKHUE KOMaHIbI.

6-7

1.6

IIpuHIMN agpecHOro B3aNMOAECHCTBUSA HA MaruCTPAaJIH.
[TonHast n yacTuuHas nemudpanus aapeca. Mcrnons3oBaHue
cTa”napTHbIX Jenmdpartopos u [13Y mns nemmdpanuu
azpeca.

1.7

JlaboparopHas padora 4 «Accembnep MIT AVR ATMEGA
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128. Komanp! pacmimpeHHON apu(METHKH U pabOTHI C
JECATHYHBIMH YHCIIAMH.

1.8

Conpsizkenne MUKpoIBM ¢ BHeIIHMMH yCTpOiicTBAMM.
[TonxiroueHue KinaBuaTypsl 1 MHAUKATOpOoB. CoxpaHeHMe
JAHHBIX [IPU OTKJIFOYEHUH ITUTaHUS.

1.9

JlabopaTopHas padora 5 «Accembnep MII AVR ATMEGA
128. 1lenoueyHbic KOMAaHIBIY.

9-11

12

1.10

ApOuTpsbl, peajausyomue rudxkoe 00cayKuBaHHe
3a1poCcoB

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

8-9

1.11

3amuTa 1abopaTopHoii pabotsl 2 «Accembiep MIT AVR
ATMEGA 128. Knaccudukanus, popMat 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
BUpTyalbHOU namaTu. CTPyKTypa U Ha3HaYeHHE OJIOKOB
CUCTEMBI, peaTn3yIoleil METO ] BUPTYabHOM MaMATH.
O0630pHast JIEKIHsI.

10-11

1.13

HNurepdeiicabie BUC.

OCHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKU U CTPYKTYpHBIE
CXEMBI MTAPAJIENBHOIO U MOCJIEI0BATEIBHOTO TIOPTOB U
IIPOrpaMMHUPYEMOr0 TaliMepa.

12-13

1.14

MHuKpPOKOHTPOJL/IEPbI

Omnpenenenne U CTPYKTypa MUKPOKOHTpoJuIepa, 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; [Iponeccopnsriiit Mmoayns CPU 08, perucrpoBast
MOJIEJIb, CIIOCOOBI ajpecallii; KOMaHabl ePEChUIKH,

14-17
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apu(PMETUYECKUX U JJOTHIECKHUX OTepaIlfii, CIBUTOB,
0alTOBBIX ONEpaluii U YCTAHOBKH NPU3HAKOB, YIIPABICHHUS
IIPOrpaMMOM ¥ IPOLECCOPOM.

3ammra nabopaTtopHoi pabotsl 5 «Accemoiiep MIT AVR

1.15 ATMEGA 128. liennoucyHbiec KOMaHIbI». 4 15-17 9 6
1.16 | O630pnas nexyusn 4 18 1
1.17 | O630pHas nabopaTopHas padora. 4 18 3
Dopma ammecmayuu 19-21
Bcero 4acoB nmo JucHuInHe 18 54 72
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Bonpocel k 3k3aMeHy

Knaccudukanus komang MIT AVR ATMEGA 128

0630p metonos anpecaruu MIT AVR ATMEGA 128

Peructposas anpecanus MII AVR ATMEGA 128

Henocpencrsennas agpecarnus MIT AVR ATMEGA 128

[Ipsimas agpecarus MIT AVR ATMEGA 128

Kocsennas perucrponas agpecanus MII AVR ATMEGA 128

bazoBas aapecanus MIT AVR ATMEGA 128

Nunexcuas aapecanus MIT AVR ATMEGA 128

. bazopas unnekcnas agpecanus MIT AVR ATMEGA 128

10 Komanne! cnoskerns u Berantanus. Kog ASCII MIT AVR ATMEGA 128

11.Komauae! cioxenuns u seruntannsa. Kogx BCD MIT AVR ATMEGA 128

12.lenenne B popmare ASCII MIT AVR ATMEGA 128

13.Ymuoxenne B popmare ASCII MIT AVR ATMEGA 128

14.1lenoueunbie komansl. [Ipedurc moBropenus MIT AVR ATMEGA 128

15.Komanasr mepecsuikn MIT AVR ATMEGA 128

16.Dopmar komauasl MIT AVR ATMEGA 128, na3zHauenue noJeit nepBoro 0aita

17.CtpykTypa noctoaiita komanasl MIT AVR ATMEGA 128

18.DopmupoBanue 3¢ dhexruBHoro aapeca MII AVR ATMEGA 128

19.0T1anbl NpOEKTUPOBAHUS MUKPOIPOIECCOPHON cHUCTeMbl. Pabota B pexume
IUKJIA.

20.2Tanbl MPOEKTUPOBAHMSI MHKPOIIPOIIECCOPHOM cucTteMbl. Pabora B pexume
IIPEPHIBAHUM.

21.TunoBasi CTpyKTypa yrnpasisitonieir MUKpoOBM.

22.Cxema MoJHOU nemudpariy aapeca.

23.YTIpoIIeHne CXEMBbI, peaTu3yIoIIeii METO T TTOJIHOM Aemmdpanun agpeca.

24 Tlepenaya undopmarmu 6e3 ucnonaszoBanus ]I,

25.Vcrionp30BaHne OTHCNBHBIX CTAaHAAPTHBIX JAemU(paTOpoB I YaCTHIHOU
nemdpanuu aapeca.

26.KackanupoBaHue CTaHAapTHBIX JeMIUGPaTOPOB.

27.Vicnonb3oBanue mukpocxeM O3V npu yacTuyHO# Acmmdpaluy aapeca.

28.CucteMsl ¢ pesepBupoBaHueM Ha O6a3e mukpocxem O3Y.

29.Vcnons3oBanue I13Y B kauecTBe agpecHoro aemmdparopa.

30.IIporpamMmmupyemast JJorudaeckas MaTpuila B Ka4eCTBE aJpecHOro aemmudparopa.

31.HauanpHbIi mMycK MpoIieccopa 1 3alyuTa BEIYUCICHUN OT COOEB MTUTAHU.

32.ApOuTp ¢ mporpaMMUPYEMbIMU TTPUOPUTETAMHU KAHAJIOB.

33.BeposaTHOCTHBIM apOouTp.

34.TloakmoueHne KJIaBUATYPhl U CTPEJIOYHBIX HHAMKATOPOB B MUKpOo DBM.

35.Conpsbkenne  Mukpo OBM ¢ kjnaBuaTypod W TpyNIod JaTYMKOB C
UCTIOJb30BaHUEM OOIIETO BXOIHOTO TMOPTA.

36.1ToaxmroueHne KiIaBUaTypbl K Maructpaii Mukpo BM.

37.Ha3naueHue 1 OCHOBHbIE XapaKTEPUCTUKHU MapajieIbHOTO TOpTa.

38.CtpyKTypa napamienbHOro nopTa.

oCoNoGRWNE
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39.Pexxumbl paboThI MapaieTbHOTO TIOPTa.

40.Dopmat yrpasisIomero cioBa NapajjieIbHOTO MOPTa.
41.Pexum "0".

42.Pexum "1".

43.Pexkxum "2".

44 TIporpaMMHpOBaHre apaJJIEILHOTO MOPTAa.

45.0mnepanuu yupasJsfoIIero CUrHalla napaiebHOro mopTa.
46.CTpyKTypa Nociae0BaTeIbHOTO MOpTa.

47.Ha3zHnaueHue U OCHOBHBIE XapaKTEPUCTUKH MOCIIEI0BATEIHLHOTO OPTA.
48.0OcHOBHBIEC CUTHAJIBI TOCJIEIOBATEIBLHOTO MOPTA.
49.YmpaBisroliee CI0BO MOCIeI0BATEILHOTO TOPTa.

50.Pexxumbl pabOTHI ITOCIEI0BATEILHOTO TIOPTA.

51.Bpemennsie quarpaMMbl paOOThI ITOCJIEI0BATEIBLHOTO TOPTA.
52.IIporpaMmMupoBaHue OCICIOBATEIHPHOTO ITOPTA.
53.Ha3nadeHune 1 OCHOBHBIC XapaKTEPUCTHUKH ITPOTPAMMHUPYEMOT0 TakMepa.
54.CTpyKTypa mporpaMMHpPyEMOro Taiimepa.

55.0OCHOBHBIE CUTHAJIBI MPOrPAMMHUPYEMOTO TaiMepa.
56.¥Ympasstoiiee cJI0BO MPOrpaMMUPYEMOro TaiMepa.
57.Pexxumbl paboThI MPOrpaMMUPYEMOTO TaiiMepa (C BpEMEHHBIMU IMarpaMMaMu ).
58.®dyukiuu curnana GATE.

59.0030p METO/I0B pacIIMpPEHUs aIPECHOTO MPOCTPAHCTBA.
60.Meton okHa.

61.MeTox 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.

69.1IporeccopHbIil MOTYIIb, PETUCTPOBAS MOJIEIH
70.IIporieccopHsIit MOTYJIb, CTTOCOOBI apecaluu
71.1TpouieccopHblii MOYJIb, TPYTIITBI KOMaH]T

72 .TIporieccopHbIil MOTYJIb, KOMaH bl TIEPECHUIKU
73.IIporeccopHblit MOTyJIb, KOMaH bl apu(PMETHIECKUE OTIepaIlin
74.1IpouieccopHbIil MOYJIb, KOMAH/IbI JIOTUYECKHUX ONEpaluin
75.1IpouieccopHblif MOYJ1b, KOMaHIbI CIIBUTOB

76.1IpouieccopHblit MOYJIb, KOMaHIbl OUTOBBIX OMEpaIUit

7’7 IIporieccopHblil MOTyJib, KOMAH/Ibl YIIPABIEHUS TPOTrPaMMOit
78.IIporieccopHbIii MOTYJIb, KOMAH bl TIPEPHIBAHUS U YIIPABICHHUS ITPOIIECCOPOM
79.HavanpHbIi mycK mporieccopa

80.006paboTka npepbIiBaHU IIpolieccopa
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BapuaHnTsel 3aganuii 17151 3alIUTHI J1a00paTOPHBIX padoT B 4 ceMecTpe

1. PazpaboTaTh 1 OTJIaquTh KOMaHIy MEPECHUIKM Ha acceMOliepe MUKpOMpoIieccopa
AVR ATMEGA 128 ¢ mapameTpamu, 3aj1aBaeMbIMHU MPENIOaBATEIICM.

2. Pa3paboraTh ¥ OTJIaIUTh IETIOYCUHYI0 KOMaHIy Ha acceMoiiepe
mukpornpoiieccopa AVR ATMEGA 128 ¢ napamerpamu, 3a71aBaeMbIMU

MMpCroJaBaTCICM.

28



