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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.

Ju—

Lenp n3ydeHns: AUCHUTIIMHBI COCTOUT B (POPMUPOBAHUH CHCTEMHOTO 0a30BOTO MPEICTABICHUS, YMEHUS M HABBIKOB
CTYIEHTOB 110 OCHOBAaM MHKPOIIPOLECCOPHBIX HHPOPMALMOHHO-YIPABIISIIOIINX CUCTEM U YCTPOICTB 5KEIe3HOIOPOKHOTO
tpancnopta (MUY C), tocTaTo4HbIX JIs OCIEAYIOIINX SKCIUTyaTalluy, IpOeKTHpoBaHus 1 BHeapenus MUY C B
cUCTeMax aBTOMATHKHU U TelleMeXaHuku (AuT) Ha kKeJIe3HO0pOKHOM TpaHCTopTe. Bo Bpemst 00ydeHus CTyNEeHT JOKeH
M3Y4YHUTh MPUHLIUIBI TOCTPOEHUS, QYHKIIMOHAIBLHBIE BOBMOKHOCTH U apXUTEKTYPHbIE PEIISHHUS] COBPEMEHHBIX
MUKPOIPOLIECCOPHBIX CUCTEM, MUKPOKOHTPOJIIEPOB, NEPCOHANBHBIX DBM U MUKPOIIPOLIECCOPHBIX KOMILIEKTOB,
ncnolib3yeMbIx npu co3nanud MY C Ha xene3HOA0pOKHOM TPaHCIIOPTE, a UMEHHO JUIsl cucteM AUT; BO3MOKHOCTH
IIOCTPOEHHMS Ha X OCHOBE BaXXHEHINX (DYHKITMOHATBHBIX y3110B U nojgcucteM MUYC AnT.

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

Luxn (paszen) OI: | F1.0.36

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

OITK-4 CriocoO¢eH BBIMOTHATH MPOSKTHPOBAHUE U PACUET TPAHCIIOPTHBIX 0OBEKTOB B COOTBETCTBUH C TPEOOBAHUSIMHU HOPMATHBHBIX
JIOKyMEHTOB

OITK-4.11 [TpuMmeHsIeT METOIBI TIOCTPOCHUS HH(GOPMAIIMOHHO-YIIPABIISIONINX CUCTEM JIJISl pEIICHUs TIPOPECCHOHABHBIX 3a1a4

B pe3yabrate ocBOeHUS IUCHMILIMHBI (MOAYJIs1) 00yYaOIIMiics T0JKeH

3.1 |3nars:

3.1.1 | mudppoBBIe 1 MEKPOTIPOIIECCOPHBIE HHPOPMAITHOHHO-YITpaBsitontre cucteMbl (MY C);pUHIMITBI TOCTPOESHUS
Mukponpoueccopubix cucreM (MIIC), apxurextypy coBpemeHHbIx MIIC, 6a30BbIe CXeMbI; COBpEMEHHBIE
MHKPOIIPOIIECCOPB © MUKPOKOHTPOJUIEPHI, METOIbI X KOHCTPYHPOBAHUS; TUTIOBBIE MUKPOIPOLIECCOPHBIE CUCTEMBI HA
OCHOBE MUKPOKOHTPOJIIIEPOB Atmel; MUKPOIIPOIIECCOPHBIE CHCTEMBI C TaTIMKaMHU; METOBI M CIIOCOOBI pa3pabOTKI
IIPOTPaMMHOTO 00€CTICUeHNUS ISl BCTPOESHHBIX CHCTEM; IPUHIIUITE (DYHKIIMOHUPOBAHUS MUKPOIIPOIIECCOPHBIX CPEICTB
yIpaBIEHUS COBPEMEHHBIE METO/IbI OPraHU3aLUH BBOJA-BbIBOIA HHPOPMAIMU U 0OMEHa JaHHBIMU B
MHKPOITPOIIECCOPHBIX CHCTEMAaX; MAKPOIIPOIIECCOPHBIE HAOOPHI M CHCTEMBI, 00JIACTH MX IPUMEHEHHS; OJHOKPUCTAIILHBIC
MHKPOIIPOIIECCOPHI, CTPYKTYPY MpocTeHmmx MUKpo-OBM; MukpomnpomeccopHbie HHYOPMAIMOHHbBIE YCTPOHCTBA H
CHCTEMBI aBTOMATHKU; MUKPOIIPOLIECCOPHBIE YIPABIISAIOIINE YCTPOUCTBA U CHCTEMBI YIIPABIECHHS ABUKCHUEM T10E3]I0B.

3.2 | YmeTh:

3.2.1 | IpoBOAUTE CPaBHUTENBHBIN aHAIN3 MUKPOIIPOLIECCOPOB U MUKPOKOHTPOJUIEPOB; IIPOEKTUPOBATh CXEMBI C IPUMEHEHUEM
MII u MK; mpoekTupoBaTh NporpaMMHOE 00eCIedeHNe BCTPOCHHBIX U MIEPCOHATBHBIX BEIYHCIUTENBEHBIX CHCTEM;
MPUMEHSTH Ha IPAaKTUKE COBPEMEHHBIE aNNapaTHbIe ¥ IPOTrpaMMHBIE CPEJICTBA YIPABIECHUS IPOEKTOM; IPOEKTHPOBATh
MHKPOITPOIIECCOPHBIE CHCTEMBI YIPaBICHNS U cOOpa JaHHBIX, TPAMOTHO 3KCIUTYaTHPOBATh TEXHUYECKHE CPEICTBA
MUYC; npuMeHATh Ha IPaKTHKE MOIydeHHBIE 3HAHUS IIPY IPOSKTUPOBAHUY U aHanu3e GyHKIoHupoBanus MUY C;
pa3pabaThIBaTh U OCYLIECTBIISITE MEPOIPHUSATHS 110 HOBBIILEHHIO HaJexKHOCTH U 3 dexruBHocTn MUY C Ha
JKENE3HOIOPOKHOM TPAaHCIOPTE.

3.3 | Baagern:

3.3.1 | HaBbIKaMM pabOTHI C OTEUECTBEHHBIM M 3apyOeKHBIM HH(POPMALMOHHO-CIIPAaBOYHBIM MaTepHaioM; HaBbIKaMU
000CHOBaHMS BEIOOpA CPEACTB I PEIICHNST KOHKPETHBIX IPUKIIAIHBIX 3a/1a9; HABBIKAMH CAMOCTOSATEIIHHOTO
MPOEKTHPOBAHMS ANIapPaTHOTO 00ECIeYeHHs 3aJaHHOTO THIIA MUKPOIIPOIIECCOPHBIX CUCTEM; IIPEACTaBICHUSIMHA O
TeHJEHIUAX pa3BUTHs coBpeMeHHbIXx MUY C u nepcrnekTuBax X BHEIPEHUS Ha JKEIE3HOJOPOKHOM TPAHCIIOPTE;
METOJMKAMHU IIPOEKTUPOBAHUS, HHCTPYMEHTAJIBHBIX CPEACTBAX OTJIAJKH U IUATHOCTUKY MUKPOIPOLIECCOPHBIX CUCTEM..

4. CTPYKTYPA U COAEP KAHUE JUCHUIIITUHBI (MO YJIA)

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

Pasnes 1. BBeieHne B MUKPONIPOLECCOPHbIE CUCTEMBbI YIIPABJICHUS

1.1 [ToHsiTHE 0 MUKPOTIPOLIECCOPHBIX CHCTEMax ynpasieHus: /Jlex/ 5 2

1.2 OOMeH TaHHBIMH B MHKpOTpolieccopHoii cucreme /Cp/ 5 4

1.3 Armnmapathsle i nporpamMHslie cpenctsa MIIC /Cp/ 5 4

1.4 WN3YUYEHUE MHTETPUPOBAHHOU CPEJIbI PABPABOTKH JIJI51 MK AVR 5 2
ATMEL AVR STUDIO /J1a6/

1.5 N3YYEHUE AVR-KOHTPOJIJIEPOB ATMEL (ITOPThHI 5 2
BBOJA/BBIBOJIA) /Cp/

1.6 Mukpomnpoueccop - ocHoBa IBM. /Cp/ 5 4
Pazgen 2. IIpoekTHpoBaHUE MUKPONIPOLECCOPHBIX CHCTEM




2.1

OTansl IPOEKTUPOBAHUS MUKPOIIPOIIECCOPHON CUCTEMBI yrpasieHus /Jlex/

2.2 MaremaTtideckasi MOJIeIIb MUKPOIIPOIIECCOPHOI CHCTEMBI yipaBieHus /JIex/

23 IIpoextupoanue anmapatHsix cpeacts MIIC /Cp/

2.4 OnHokpucTanbHbie MUKpoOBM /Cp/

2.5 Peanmzanus mudpoBbIX anropuT™MoB yrpasienus /Cp/

2.6 MN3YUYEHUE [TPOI'PAMMHOUN MOJEJIN ITPOIECCOPA 18080, CUCTEMbBI
KOMAH/, SMVJIAATOPA MII CUCTEMBI 8080SDE, COCTABJIEHUE U
OTJIAJIKA TTIPOTPAMM C UCITOJIB3OBAHUEM KOMAH/ ITEPEJJAYN
JAHHBIX

/J1a6/

2.7 KOMAH/JIbI APUOMETHUYECKUX OITEPALIMN MIT i8080 /Cp/

2.8 Peanu3anus anropuTMOB YMHOXKSHHUS U JIJICHUS IEJTBIX HEOTPHIATEIFHBIX
4rceN pa3TuYHOl pa3psIHOCTU Ha s3bIKe acceMmOuepa /Ilp/

2.9 CnexTpanbHbIil aHAITH3 MEPHOANYECKUX CUTHAJIOB CPECTBAMH BCTPOECHHBIX
GYHKIMA MaTeMaTHYecKHX nakeToB.Omepanyy ¢ YUCIaMy B IBOMYHOM CHCTEME
cumcieHud. [lepeBox uncen n3 OMHON CHCTEMBI CUMCIICHUS B ipyryio /Cp/

2.10 JlokasbHbIE IIWHEI U NTeprQepritHbIe IMIMHBI COBPEMEHHBIX KoMITsiorepoB (VLB,
PCI, AGP, ATA, Fast ATA, UDMA, ATAPI, SCSI ut.1.) /Cp/
Paznen 3. CnennajibHble BOIPOCHI pa3padoTKH MUKPONPOLECCOPHBIX

3.1 VYBennuenue ObICTPOACHCTBHS MUKPOTIPOIIECCOPHOM crcTteMbl /Cp/

32 Omnepanronssle cucreMs 9BM  /Cp/

33 PacnpeneneHHbIe MEKPOIIPOLIECCOPHBIE CHCTEMBI yripaBieHus /Cp/

34 KOMAH/IbI JJIOTUYECKHNX OITEPAIIMIU MIT 18080 /Cp/

35 KOMAH/IbI BE3YCJIOBHBIX 1 YCJIOBHBIX ITEPEXOIOB MIT
KP580BMS&0OA

/Cp/

3.6 Onpenenenne napaMeTpoB HUPPOBHIX GUIBTPOB € IIOMOIIHIO TPOTPAMMBI
FDATool cuctemst MATLAB /Cp/

3.7 MonenupoBanue u(ppoBoro GpuiabTpa cpeacTBaMu HHCTPYMEHTAILHON CHCTEMBI
Borland C++ Builder /Cp/

3.8 MUKpOTIPOIIECCOPHI MATOTO M MIeCTOro mokoyieHuid /Cp/

Paznen 4. MAYC B cucTeMax aBTOMATHKHU U TeJleMEeXaHUKHU

4.1 ABTOMAaTU3UPOBaHHbIE CUCTEMbI YIIPABICHUS U KOHTPOJIS IBMKEHUS
moe3noB  /JIex/

4.2 ABTOMaTH3MPOBAHHEIE CHCTEMBI YIIPABICHUS pachOPMUPOBAHNUEM COCTABOB Ha
COPTUPOBOYHBIX cTaHuusAX /Cp/

43 ABTOMAaTU3UPOBaHHbIE CHCTEMBI TUcTIeTUepcKoro koutpons /Cp/

4.4 ABTOMAaTU3UPOBaHHbIE CUCTEMBI KOHTPOJIS IOABUIKHOTO
cocraBa.lIHpOpMaIIMOHHEIE CHCTEMBI O0CTY)KUBaHHMS ITACCAXKUPOB: CHCTEMA
AaBTOMATH3aIM1 OMJIETHO-KAaCCOBBIX OMEpaluii U Bok3anpHas aBTomatuka /Cp/

4.5 BbIBO/I 3SHAKOBOU 1 CUMBOJIbBHOU NHPOPMAILIMN HA
MATPHUYHBIM UHAUKATOP B MII CUCTEME

/Cp/

4.6 PazpaboTka mporpaMMEI Ha si3bIke AccemOiepa Ut 0OMeHa JaHHBIMH C
noMo1Ibio BerpoeHHoro moxyns UART  /IIp/

4.7 PaspaboTka nporpammsl Ha s3bike C 17151 BBOAA U 00paOOTKH aHATIOTOBBIX
CHTHAJIOB C MMOMONIBIO BcTpoeHHOTo Moayis ALIIT /Cp/

Pazgen S. IloaroroBka Kk 3aHATUAM
5.1 IoaroToBka k 3austusm /Cp/
5.2 IToaroToBka k JjabopaTopHbIM 3aHsATHAM /Cp/




53 IMoaroroBka k mpakTHYecKUM 3aHATUSIM /Cp/ 5 4

5.4 Bemosanenue KP /Cp/ 5 34,5

Pa3zngen 6. KoHTakTHbBIE Yachl HA aTTECTAUIO

6.1 3amuTa KypcoBoii pabotsr /KA/ 5 1,5

6.2 Ox3amen /KD/ 5 2,35

5. OHEHOYHBIE MATEPHAJIbI

OueHoYHbIe MaTepHabl JUIs MPOBEICHHS IIPOMEXYTOYHOH aTTECTAllMU OOYJaIOMNXCS NPHUBEICHBI B IPHIOKCHUU K
paboueii mporpaMme AUCIUILITHHEL.

@DOopMBI U BHIBI TEKYIIEr0 KOHTPOJIS IO AUCUUILIHHE (MOIYNIO), BUIBI 3aJJaHUH, KDHTEPUH UX OI[CHUBAHUS,
pacnpezenenue 6auioB 10 BHJaM TEKYIIETo KOHTPOIIS pa3padaThiBalOTCs IPETOAaBaTENIEM JUCIUILIMHBI C yUETOM ee CIeHU(UKH 1
JOBOJIATCS IO CBEACHHS 00YJarOIMXCs Ha IEPBOM YIeOHOM 3aHSATHH.

Texymuii KOHTPOIb YCIEBAEMOCTH OCYIIECTBIISETCS MIPENoAaBaTeNeM AUCIHUILINHGI (MOIYNIA), KaK MPaBHIIO, C
ucnonb3oBanueM SMOC unn myreM NpoBEepKH MUCbMEHHBIX Pa0boT, MPEIYCMOTPEHHBIX pabounMH MPOrpaMMaMu TUCHUIUIMH B
paMKax KOHTaKTHOH pabOThl U CAMOCTOSTEIbHOM paboThl 00ydaromuxcs. i1 pUKCHpoBaHHs Pe3ylIbTaTOB TEKYIIEr0 KOHTPOIIS
MOXeT ucnoinb3oBaThess DMOC.

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

6.1. Pexomenayemasi inteparypa

6.1.1. OcHoBHasi JuTEpaTypa

ABTOPBI, COCTaBUTEITH 3arnaBue Uznarensc 3. anpec
TBO, TOJ
JI1.1 | Cmupnos IO. A., OCHOBBI MUKPODJIEKTPOHUKU H MUKPOTIPOIIECCOPHOM CaHkT- https://e.lanbook.com/bg
Coxonos C. B., TUTOB | TexHUKH: yieOHOE mocooue [etepOyp
E. B. r: JlaHp,
2021

6.1.2. JlonosiHuTEIbHAS JIUTEpATYypa

ABTOpBI, COCTaBUTENN 3arnasue Wznatensc 5. agpec
TBO, TOJ
JI2.1 |3acoB B. A. MukponpoleccopHasi TEXHUKA: KOHCIEKT JIEKIUH IS CTY. Camapa: | https://e.lanbook.com/bq
crent. 220401 "mexaTponuka" o4H. GOpMbI 00yIEHUS 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 nannsix Poccranmapra https://www.gost.ru/portal/gost/

6.2.2.2 | baza nannbix ['ocygapcTBeHHBIX cTaHAapToB http://gostexpert.ru/

6.2.2.3 | baza nanubIX «XKenezHomoposxHbie epeBo3km» https://cargo-report.info/

6.2.2.4 | UacopmanmonHo cipaBodHas cucrema KoncyneranT mmoc http://www.consultant.ru

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

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO YJIA)

7.1 | YueOHble ayAUTOPUH Ul IPOBEACHHUS 3aHATHH JIEKIIMOHHOTO THIIA, YKOMILJIEKTOBAaHHbIE CIIEUATU3UPOBAHHOI MeOebio
M TEXHUYECKHMH CPEACTBAMU O0ydCHHS: MYTbTUMEIUIHOE 000pyI0BaHUE IS IPEAOCTABICHNUS yueOHOM HHpOpMAIHN
OOJBIIION ayTUTOPHHU ¥/HITH 3BYKOYCHIIMBAIOIIee 000pyIoBaHue (CTAI[IOHAPHOE WIIH TIEPEHOCHOE).




7.2

VYueOHbIe ayTUTOPUH AL IPOBEACHUS 3aHATHH CEMHHAPCKOTO THIIA, TPYIIIOBBIX U WHANBHIYaIbHBIX KOHCYIbTAlNA,
TEKYIIEro KOHTPOJIS ¥ IPOMEKYTOUHOM aTTecTallui, yKOMIJIEKTOBaHHbIE CIIELIUATN3HPOBAaHHON MeOEbI0 U
TEXHUYECKHMH CPEACTBAMH OOydCHUS: MyIbTUMEANHHOE 000pyn0oBaHNE H/MIN 3ByKOYCHITMBAIOIIEe 000pYIOBaHHE
(cTanmoHapHOE WK TIEPEHOCHOR)
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[omemeHus 17151 CaMOCTOSITENTFHOM PaOOTHI, OCHAIIICHHBIE KOMITBIOTEPHOM TEXHUKOH ¢ BO3ZMOXHOCTBIO ITOIKITIOUCHHUS K
cet "MHTEepHET" M 0OecIIeueHneM JOCTYIA B AIEKTPOHHYIO HH(POPMaOHHO-00pa30BaTENbHYIO Cpey YHHBEPCHTETA.

74

Iomemnenus s XxpaHEHHUS ¥ MPOQGHUITAKTHIECKOTO 00CTy)KUBaHHUS yIeOHOTO 000pyIOBaHH

7.5

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

7.6

ITomemneHus 17151 BEITOTHEHHS KYpCOBOH pabOTHI, YKOMIUIEKTOBaHHBIE CIECIIHATH3NPOBAHHON MEOEIBIO M TEXHIIECKUMHU
cpencTBamMu 00ydeHUs (CTallMOHAPHBIMH WU IEPEHOCHBIMH).




