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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.

Ju—

Lenp n3ydeHns: AUCHUTIIMHBI COCTOUT B (POPMUPOBAHUH CHCTEMHOTO 0a30BOTO MPEICTABICHUS, YMEHHUS H HABBIKOB
CTYIEHTOB 110 OCHOBAaM MUKPOIIPOLECCOPHBIX HHPOPMALIMOHHO-YIPABIISIIOMIUX CUCTEM U YCTPOHCTB JKENEe3HOIOPOKHOTO
tpancnopta (MUY C), 1ocTaTo4HbIX /I MOCIEAYIOIINX KCILTyaTalllK, MpoeKTupoBanus U BHeapenuss MUY C B
cUCTeMax aBTOMATHKHU U TelleMexaHuKh (AnT) Ha Kele3HOJOPOKHOM TpaHcnopTe. Bo BpeMst 00ydeHHs CTYACHT TOJKEH
M3YyYHUTh NPUHLIUIBI TOCTPOEHUS, QYHKIIMOHAIBLHBIE BO3MOKHOCTH U apXUTEKTYPHBIE PELICHUS! COBPEMEHHBIX
MUKPOIPOLIECCOPHBIX CUCTEM, MUKPOKOHTPOJUIEPOB, IEPCOHATIBHBIX DBM 1 MUKpONIPOLIECCOPHBIX KOMIUIEKTOB,
ncnolib3yeMbix npu co3nannu MUY C Ha xene3HOJ0pOKHOM TPAHCIIOPTE, a UMEHHO IS cucteM AuT; BOBMOXXHOCTH
IIOCTPOEHHS Ha X OCHOBE BXKHEHINX (QyHKIMOHAIBHBIX y310B 1 noxcucteM MUYC AuT.

2. MECTO JUCIMITJIMHBI MOAYJIsA) B CTPYKTYPE OBPA30OBATEJILHOU ITPOT'PAMMBbI

Lukn (paszen) OIT: | F51.0.34

3. KOMIETEHIIMH OBYYAIOIIETOCSI, §OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS IUCHUILIMHBI
(MOJIYJIST)

OIIK-4 CriocoOeH BBIMOTHATH MPOSKTHPOBAHUE U PaCUeT TPAHCIIOPTHBIX 0OBEKTOB B COOTBETCTBUH C TPEOOBAHUSIMHU HOPMATHBHBIX
JIOKyMEHTOB

OITK-4.11 [TpuMmeHsIeT METOIBI TIOCTPOCHUS HH(GOPMAIIMOHHO-YIIPABIIAIONINX CHCTEM JJIs pEIIeHHS MPO(PECCHOHANBHBIX 3a1a

B pe3yabrate ocBOeHUS IUCHMILIMHBI (MOAYJIs1) 00yYaOIIMiics T0JKeH

3.1 |3nars:

3.1.1 | mudpoBBIe 1 MEKPOTIPOIIECCOPHBIE HHPOPMAITMOHHO-YITpaBisttontre cucteMbl (MY C);IpUHIMITBI TOCTPOSHUS
Mukponpoueccopubix cucteM (MIIC), apxutektypy coBpemeHHbIx MIIC, 6a30BbIe CXEMBI; COBPEMEHHBIE
MHKPOIIPOIIECCOPBI 1 MUKPOKOHTPOJUIEPHI, METOABI UX KOHCTPYHPOBAHHMS; TUIIOBbIE MUKPOTIPOLIECCOPHBIE CUCTEMBI Ha
OCHOBE MUKPOKOHTPOJIIEPOB Atmel; MEKPOIIPOIIECCOPHBIE CHCTEMBI C JaTINKaM1; METOABI 1 CIIOCOOBI pa3paboTKH
IIPOTPaMMHOTO 00ECTICUeHNUS ISl BCTPOESHHBIX CUCTEM; IIPHHITUITEI (hYHKIIHOHUPOBAHUS MUKPOIIPOIIECCOPHBIX CPEICTB
yIpaBIEHUS COBPEMEHHBIE METO/IbI OPraHU3aLUH BBOJA-BbIBOIA HHPOPMAIMU U 0OMEHa JaHHBIMU B
MHKPOITPOIIECCOPHBIX CHCTEMaX; MHUKPOIPOIIECCOPHBIE HAOOPHI M CHCTEMBI, 00JIaCTH MX IPUMEHEHHUS; OJHOKPHCTATIbHEIC
MHKPOIIPOIIECCOPHI, CTPYKTYPY MpoCTeHmmX MUKpo-OBM; MukpomnporeccopHsie HHYOPMAHOHHEIE YCTPOHCTBA U
CHCTEMBI aBTOMATHKH; MUKPOIIPOLIECCOPHBIE YIPABISIOMINE YCTPOHCTBA U CHCTEMBI YIIPABIEHHS ABMKCHUEM TIOE3/10B.

3.2 | YmeTh:

3.2.1 | IpoBOAUTE CPaBHUTENBHBIN aHAIN3 MUKPOIIPOLIECCOPOB U MUKPOKOHTPOJUIEPOB; IPOEKTUPOBATH CXEMBI C IPUMEHEHUEM
MII u MK; mpoekTupoBaTh IpOrpaMMHOE 00ECTIIEYEeHNE BCTPOCHHBIX U IEPCOHANIBHBIX BEIUMCIUTEIBHBIX CUCTEM;
MPUMEHSTH Ha IIPAKTUKE COBPEMEHHBIE aNNapaTHbIe M IPOrPAMMHBIE CPEJCTBA YIPABIEHUS IPOEKTOM; IPOEKTUPOBATH
MHKPOIIPOIIECCOPHBIE CHCTEMBI YIPaBICHUS U cOOpa JaHHBIX, PAMOTHO 3KCIUTYyaTHPOBATh TEXHUIECKHE CPE/ICTBA
MUYC; npuMeHATh Ha MPaKTUKE MTOTyICHHBIC 3HAHUS NIPU IPOSKTUPOBAHUY U aHau3e (yHKIHOHHpoBaHusi MUY C;
pa3pabaThIBaTh U OCYLIECTBIISITE MEPOIPHUSATHS 110 HOBBIILEHHIO HaJexKHOCTH U 3 dexruBnocTn MUY C Ha
JKENE3HOIOPOKHOM TPAaHCIOPTE.

3.3 | Baagern:

3.3.1 | HaBbIKaMM pabOTHI C OTEUECTBEHHBIM U 3apyOeXKHBIM HH(POPMALMOHHO-CIIPAaBOYHBIM MaTepHaioM; HaBbIKaMU
000CHOBaHHMS BEIOOpA CPE/ICTB IS PEIICHNsT KOHKPETHBIX IPUKIaIHBIX 33/1a9; HABEIKAMH CaMOCTOSTEIIFHOTO
IIPOEKTHPOBAHMUS ANIapaTHOTO 00ECIIeUeHH s 3aJaHHOTO THIIA MUKPOIIPOIIECCOPHBIX CHCTEM; IIPECTaBICHUSIMHU O
TEHJECHIHAX pa3BUTHA coBpeMeHHbIX MY C 1 nepcrnekTUBax UX BHEAPEHUS Ha XKEIE3HOJOPOKHOM TPAHCIIOPTE;
METOJMKAMHU IIPOEKTUPOBAHMUS, HHCTPYMEHTAJILHBIX CPEACTBAX OTIAJKU M JUATHOCTUKUA MUKPOIIPOLIECCOPHBIX CUCTEM..

4. CTPYKTYPA U COAEP KAHUE JUCHUIIITUHBI (MO YJIA)

Kon HaumenoBanue pa3jiesioB u TeM /BU 3aHATHS/ Cemectp | HacoB | IIpumeuanue
3aHATHA / Kypc

Pasnes 1. Bpegenue B MUKPONIPOLIECCOPHBIE CHCTEMbI YIIPABJICHHUS

1.1 IToHsiTHEe 0 MUKPOTIPOLIECCOPHBIX CHUCTeMax yrpasieHus /JIex/ 8 2

1.2 OOMeH TaHHBIMH B MHKPOIIPOIIECCOPHOH cucteme /JIex/ 8 2

1.3 Armnmapatssle 1 nporpamMHsie cpenctsa MIIC /Jlex/ 8 4

1.4 WN3YUYEHUE MHTETPUPOBAHHOU CPEJIbI PABPABOTKH JIJI51 MK AVR 8 2
ATMEL AVR STUDIO /JIa6/

1.5 N3YYEHUE AVR-KOHTPOJIJIEPOB ATMEL (ITOPThHI 8 2
BBOJA/BBIBOJIA) /J1a6/

1.6 Mukpomnpoueccop - ocHoBa OBM. /Cp/ 8 3
Pazgen 2. IIpoexkTHpoBaHHEe MUKPONPOLIECCOPHBIX CHCTEM




2.1 OTamns! IPOEKTUPOBAHUS MUKPOIIPOIIECCOPHOI CHCTEMBI yripaBieHus /JIex/ 2
2.2 MaremaTtideckasi MOJIelIb MUKPOIIPOIIECCOPHOI CHCTeMBI yrpaBieHus /Jlex/ 2
23 IIpoextupoBanue annapatHsix cpeacts MIIC /Jlex/ 2
2.4 OnHoKpHUCcTanbHbIe MUKPOOBM /Jlek/ 2
2.5 Peanmzanus mudpoBbIX anropuT™MOB yrpasieHus /JIek/ 2
2.6 JIABOPATOPHAS PABOTA Ne 1 2
N3YYEHUE ITPOT'PAMMHOU MOJEJIN ITPOLIECCOPA 18080, CUCTEMBbI
KOMAH/, SMVJIAATOPA MIT CUCTEMBI 8080SDE, COCTABJIEHUE 1
OTJIAJJKA TTPOTPAMM C UCIOJIB30OBAHMEM KOMAH/ INEPEJAYN
JAHHBIX /J1a6/
2.7 JIABOPATOPHAS PABOTA Ne 2. . 4
KOMAH/IbI APUDMETUYECKUX OIMEPAIINUN MIT 18080 /JT1a6/
2.8 Peanmzanus anropuTMOB YMHOXKEHHS U JISJICHHS [IENTBIX HEOTPHUIIATEITHHBIX 2
4rceN pa3TuIHON Pa3psAHOCTH Ha si3bIKe acceMmOuepa /IIp/
2.9 CrexTpanbHbIil aHATN3 IEPHOANIECKUX CUTHAJIOB CPEICTBAMH BCTPOCHHBIX 2
GyHKIMIA MaTeMaTH4ecKux naketoB.Omnepaiyy ¢ YUCIaMH B IBOMYHON CHCTEME
cuncnenus. [lepeBo drcel U3 OJHOM cucTeMBbl cuuciieHus B npyryto /I1p/
2.10 JlokassHbIE IIUHEI U NTepuQepritHbIe IIMHBI COBPEMEHHBIX Kommbiorepos (VLB, 1
PCI, AGP, ATA, Fast ATA, UDMA, ATAPI, SCSI u 1.1.) /Cp/
Paznen 3. CnenmnajibHble BONPOCHI pa3padoTKN MUKPONPOIECCOPHBIX
3.1 VBenuueHune ObICTPOACHCTBISI MEKPOIIPOLIECCOPHOH cucTeMbl /JIek/ 2
32 Omnepanonssle cucteMsl OBM /JIex/ 2
33 PacnpeneneHHbIe MEKPOIIPOLIECCOPHBIC CHCTEMBI yripaBieHu /JIek/ 2
34 JJABOPATOPHAS PABOTA Ne 3 . 2
KOMAH/IbI IOTUYECKUX OITEPALIMN MIT 18080 /JTa6/
35 JJABOPATOPHAS PABOTA Ne 4 2
KOMAH/IbI BE3YCJIOBHBIX 11 YCJIOBHBIX ITEPEXO/IOB MII
KP580BMB8OA /J1a6/
3.6 Onpenenenne napaMeTpoB HUPPOBHIX GHIETPOB € TIOMOIIBIO IPOTPAMMBI 2
FDATool cucremert MATLAB /TIp/
3.7 MonenupoBanue u(ppoBoro GpuiabTpa cpeacTBaMi HHCTPYMEHTAILHON CHCTEMBI 4
Borland C++ Builder /IIp/
3.8 MHKpOTIPOLIECCOPHI IATOTO U MIECTOTo MoKoeHu# /Cp/ 1
Paznen 4. MUYC B cucTemMax aBTOMATHKHU H TeJleMeXaHUKH
4.1 ABTOMAaTU3UPOBAHHbIE CUCTEMBbI YIIPABICHUS U KOHTPOJIS IBMXKEHUS 2
moe3noB  /JIex/
4.2 ABTOMAaTU3UPOBAHHBIC CHCTEMBI YITPABICHUS pacOPMHPOBAHUEM COCTABOB Ha 2
COPTHPOBOYHBIX cTaHIUsAX /JIek/
43 ABTOMaTH3UPOBAHHBIE CUCTEMbI JUCIIETUEPCKOTO KOHTpoist /JIex/ 2
4.4 ABTOMAaTU3UPOBaHHbIE CUCTEMbI KOHTPOJIS IIOABHIKHOIO 2
cocraBa.lIH(popMaIIMOHHEBIE CHCTEMBI OOCTY)KHBAHHUS TTACCAKUPOB: CUCTEMA
aBTOMATH3aIMK OUIETHO-KACCOBBIX OTEepalii U BOK3aibHas aBToMaTuka /JIek/
4.5 JIABOPATOPHAS PABOTA . 2
BbIBO/I SHAKOBOU 1 CUMBOJIBHOM NHOOPMAIINM HA
MATPUYHBIM UHAUKATOP B MIT CUCTEME /J1a6/
4.6 Pa3paboTka nmporpamMmel Ha si3bike AccemOiepa 11t 0OMeHa TaHHBIMH C 2
nomoibto BerpoeHnoro moayns UART /Tp/
4.7 PaspaboTka nporpammsl Ha si3bike C 17151 BBOAA U 00paObOTKH aHATIOTOBBIX 4
CHTHAJIOB C MIOMOIIBIO BCTpoeHHOTo Moayist ALIIT /TTp/
Pazgen S. IloaroroBka K 3aHATHAM
5.1 IMoaroToBka K JeKIMOHHBIM 3aHsTUsIM /Cp/ 16
5.2 IToaroToBka Kk jabopatopHbiM 3aHsTHIM /Cp/ 16




53 IMoaroroska k mpakTHueckuM 3austusiM /Cp/ 8 16

5.4 Bemosanenue KP /Cp/ 8 34,5

Pa3zngen 6. KoHTakTHbBIE Yachl HA aTTECTAUIO

6.1 ZamuTa KypcoBoit pabotsr /KA/ 8 1,5

6.2 Ox3amen /KD/ 8 2,35

5. OHEHOYHBIE MATEPHAJIbI

OueHoYHbIe MaTepHabl JUIs MPOBEICHHS IIPOMEXYTOYHOH aTTECTAllMU OOYJAIOMNXCsl NPHUBEICHBI B IPHIOKECHUU K
paboueii mporpaMme AUCIUILITHHEL.

@DOopMBI U BHIBI TEKYIIEr0 KOHTPOJIS IO AUCHUILIHHE (MOIYNIO), BUIBI 3aJJaHUH, KDHTEPUH UX OI[CHUBAHUS,
pacnpezenenue 6ajuioB 10 BHJaM TEKYIETo KOHTPOIIS pa3padaThIBalOTCs NPENOAaBaTeNIeM JUCIUILIMHBI C yI€TOM ee CeHU(UKH 1
JOBOJIATCS IO CBEICHHS 00YJarOIMXCs Ha IEPBOM YICOHOM 3aHITHH.

Texymuii KOHTPOIb YCIEBAEMOCTH OCYIIECTBIISCTCS MIPENoAaBaTeNeM AUCIHUILINHGI (MOIYNIA), KaK MPaBHIIO, C
ucnonb3oBanueM SMOC nuiu myreM NpoBEpPKH MUCbMEHHBIX paboT, MPEIYCMOTPEHHBIX pabounMH MporpaMMaMy TUCLUIUIMH B
paMKax KOHTAaKTHOW pabOThI U CAMOCTOSITENIbHON paboThl 00ydaromuxcs. st GUKCHpOBaHUS PE3YIIbTATOB TEKYIIETO KOHTPOJIS
MoxkeT ucnonbsoBaThess DMOC.

6. YAEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemasi inteparypa

6.1.1. OcHoBHasi JuTEpaTypa

ABTOPBI, COCTaBUTEITH 3arnaBue Uznarensc Omn. agpec
TBO, TOJ
JI1.1 | Cmupnos IO. A., OCHOBBI MUKPODJIEKTPOHUKU H MUKPOTIPOIIECCOPHOM CaHKkT- https://e.lanbook.com/bg
Coxonos C. B., TutoB | TexHuKH: yaueOHOE mocodue [etepOyp
E. B. r: JlaHp,
2021

6.1.2. JlonosiHuTEIbHAS JIUTEpATYypa

ABTOpBI, COCTaBUTENN 3arnasue Wznatensc Oin. aapec
TBO, TOJ
JI2.1 |3acoB B. A. MukponporeccopHas TEXHUKA: KOHCIIEKT JEKLUUH IS CTY. Camapa: | https://e.lanbook.com/bq
crent. 220401 "MexaTpoHHKa" 04H. GOPMBI OOYICHHUS CamI'VII
C, 2008

6.2 NadopManHoHHbIE TEXHOJOTHH, HCIIOJIb3yeMble P OCYIIECTBICHNN 00Pa30BaTEILHOIO MPOoIecca Mo JHCHHILTHHE
(Mony.a10)

6.2.1 IlepeveHb TULEH3HOHHOTO H CBOOOIHO PACIIPOCTPAHAEMOr0 MPOrPAMMHOIO0 00ecreyeHust

6.2.1.1 | ITaker Microsoft Office

6.2.2 Ilepeuens npogeccuoHATbHBIX 023 JaAHHBIX U UH(OPMAUMOHHBIX CHIPABOYHBIX CHCTEM

6.2.2.1 | basa nannbix Poccranmapra — https://www.gost.ru/portal/gost/

6.2.2.2 | baza manubix ['ocynapcTBeHHBIX cTaHIapTOB:http://gostexpert.ru/

6.2.2.3 | baza nanubIx «Kene3HomopoxHbIE epeBo3ku»https://cargo-report.info/

6.2.2.4 | UacopmanmoHHo crpaounas cucreMa KoncynsranT mmoc http://www.consultant.ru

6.2.2.5 | UndopmanmonHo-npaBoBoii moptan ['apant http://www.garant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUITIJIMHBI (MO YJIA)

7.1 | YueOHble ayAuTOPUH IS IPOBEACHNUS 3aHATHH JIEKIMOHHOTO THTIA, YKOMILJIEKTOBAaHHbIE CIIEUATU3UPOBAHHON MeOEeIbI0
1 TEXHHYECKUMH CPEACTBAMH 00YUIECHUS: MyJIbTUMEIUITHOE 000pyI0BaHUE TS TPEIOCTABICHUS YIeOHOH HHDOPMAITHH
OOJIBIIION ayTUTOPHHU ¥/HITH 3BYKOYCHIIMBAIOIIee 000pyaoBaHue (CTAI[IOHAPHOE WK TIEPEHOCHOE).




7.2

VYueOHbIe ayTUTOPUH AT IPOBEACHUS 3aHATHH CEMHHAPCKOTO THUIIA, TPYIHIOBBIX U HHAWBHUYaIbHBIX KOHCYIBTAIIHH,
TEKYIIEro KOHTPOJIS U IPOMEKYTOUHOI aTTecTallui, yKOMILIEKTOBaHHbIE CIIEIUAIN3HPOBAHHON MeOeNbIo U
TEXHUYECKHMHU CPEICTBAMH 00ydeHUSI: MyIbTUMEANIHOE 000pyI0BaHNE H/MIIN 3ByKOYCHIIMBAIOIIee 000pyIOBaHIE
(cTanmoHapHOE WK TIEPEHOCHOR)

73

IomemeHus 17151 CaMOCTOSITENTFHOM PaOOTHI, OCHAIIICHHBIE KOMITBIOTEPHOM TEXHUKOH ¢ BO3MOYKHOCTBIO TIOAKITIOUEHHS K
cet "MHTEepHET" M 0OecIIeueHneM JOCTYIA B AIEKTPOHHYIO HH(POpManOHHO-00pa30BaTENbHYIO CPELy YHHBEPCHUTETA.

74

INomemnenus 11 XpaHEHHUS ¥ IPOPHIAKTHYECKOTO 00CTy)KUBaHNS YIeOHOTO 000PyIOBaHHU

7.5

JlaGoparopusi, OCHaIlEHHas CIIELHAIbHBIM JIa00PaTOPHBIM 000PYIOBAHUEM: YIEOHO-METOIMUECKHI KOMILIEKC MO
n3ydeHnto paboTsl Mukpomnporeccopa Intel 8080 u ero nepudepuitHbIX yCTPOHCTB.

7.6

[TomemeHus 11 KypcOBOTO POEKTHPOBAHMUS / BRIOJTHEHHS KYPCOBBIX paboT, YKOMIUIEKTOBAaHHBIE CIEIIHATH3HPOBAHHON
MeOeIbI0 M TEXHUUECKUMH CPEeCTBAMU 00ydIeHH (CTAllMOHAPHBIMH HIIH MEPEHOCHBIMH).




