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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 JUCIUMIIVIMHBI MOAYJIA) B CTPYKTYPE OBPA3OBATEJIBHOU TIPOI'PAMMBbI

Lukn (paszen) OIT: | 51.0.32

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

OIIK-2 Crioco6eH MOHUMATh MPUHITAITEI Pa0OTHI COBPEMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHH 1 MCIIOIB30BATh UX IS PEIICHUS
3a/1a4 PO EeCCHOHATBHON AeATENbHOCTH

OIIK-2.3 IIpuMeHsieT MeTOIbI MOCTPOCHHS IIU(POBBHIX MHHOPMAMOHHBIX CHCTEM JISL PEIICHHUS MTPO(PECCHOHAIBHBIX 33141

17.022. Ipodeccuonanbusiii cranaapt "PABOTHHUK ITO TEXHUYECKOMY OBCIYXXKUBAHHWIO, PEMOHTY "
MOHTAKY KOHTAKTHOM CETH U BO3IVIIHBIX JTUHUI JIEKTPONEPEJAYM )KEJE3HOJIOPOXKHOI'O
TPAHCIIOPTA", yrBep:aéHHblii npuka3oM MHHHCTEPCTBA TPYAA M COUAIBLHOM 3amuThl Poccuniicko @enepanun or 22
ceHTsi0ps 2020 r. N 6361 (3apeructpupoBan MunucrepcTBom roctunnu Poccniickoii ®enepanuu 22 okrsadops 2020 r.,
perucrpauuonnsiii N 60506)

OIIK-2. M. OnepaTHBHOE PYKOBOJCTBO PabOTaMH IO TEXHUYECKOMY OOCTY)KUBaHUIO, PEMOHTY U MOHTa)Ky KOHTAaKTHOM CeTH U
BO3AYLIHBIX JINHUH 3JIEKTpONepeaauu

M/01.6 Bemonaerne paboT o TeXHHIECKOMY 0OCIYXKMBAaHHIO, PEMOHTY M MOHTa)Xy KOHTaKTHOM CETH U BO3MYIIHBIX JIMHUN
JNeKTponepesaun

B pe3yabTrare ocBOeHHS TUCHHILITMHBI (MOTYJIsI) 00YYAIOIIHIACS T0/KEH

3.1 (3HaThe:

3.1.1 | mudpoBsIe 1 MUKPOTIPOIECCOPHBIE HH(POPMAIMOHHO-YIIpaBstone cucteMsl (MWNY C);IpHHITUITEI HOCTPOCHUS
MukpornpoueccopHsix cucteM (MIIC), apxurekTypy coBpeMeHHbIx MIIC, 6a30Bble cXeMBbI; COBPEMEHHBIE
MHKPOITPOIIECCOPH H MUKPOKOHTPOJUIEPHI, METOIBI X KOHCTPYHPOBAHHMS; THIIOBBIE MUKPOTIPOIIECCOPHBIE CHCTEMBI Ha
OCHOBE MUKPOKOHTPOJIIEPOB Atmel; MHUKPOIIPOIIECCOPHBIE CHCTEMBI C JaTIMKaM1; METOABI 1 COCOOBI pa3paboTKu
IIPOTrPaMMHOTO 00ecTIeueHus U1 BCTPOESHHBIX CUCTEM; IIPHHIUIBI (HYHKIIMOHUPOBAHUS MUKPOIIPOIIECCOPHBIX CPEICTB
YIIPABJICHUS COBPEMEHHbIE METO/Ibl OPTaHU3ALMN BBOJIa-BbIBO/Ia HH(OpPMAIMU 1 0OMEHa TaHHBIMH B
MHKPOITPOIIECCOPHBIX CHCTEMaX; MHUKPOIIPOIIECCOPHBIE HAOOPHI M CHCTEMBI, 00JaCTH MX MPUMEHEHHS; OJHOKPHCTAIbHBIC
MHKPOIIPOIIECCOPHI, CTPYKTYPY MpocTeHmmx MUKpo-OBM; MukponpomeccopHsie HHYOPMAHOHHBIE YCTPOUCTBA H
CHCTEMBI aBTOMATHKH; MUKPOIIPOLECCOPHBIE YIPABISAIOMINE YCTPOICTBA U CHCTEMBI YIIPABIEHHS ABUKEHUEM TIOE3/10B.

3.2 | YmeTh:

3.2.1 | mpoBOANTH CPaBHUTEIBHBII aHAIN3 MUKPOIIPOIIECCOPOB U MUKPOKOHTPOIIIEPOB; IPOCKTUPOBATH CXEMBI C IPUMEHCHHUEM
MITI u MK; npoekTHpoBaTh IporpaMMHOE 00€CIIeueHUE BCTPOCHHBIX 1 IEPCOHATIBHBIX BBIYUCIUTENBHBIX CUCTEM;
IIPUMEHSTH Ha IPAKTUKE COBPEMEHHBIE allllapaTHbIE U IPOIPAMMHBIE CPECTBA YIPABIECHUsSI IPOEKTOM; IPOEKTUPOBATH
MHKPOIIPOIIECCOPHBIE CHCTEMBI YIPaBICHUS U cOOpa JaHHBIX, [PAMOTHO 3KCILTYyaTHPOBATh TEXHUIECKHE CPEACTBA
MWNYC; npuMeHsTh Ha MPaKTUKE MOJTy4eHHbIE 3HAHUS TIPY IPOEKTUPOBAHUU U aHaNIU3e QpyHKUMoHUpoBanus MUY C;
pa3pabaThIBaTh U OCYLIECTBIISATE MEPOIIPHUSATHS 110 HOBBILICHHIO HaJexKHOCTH U 3 dexruBHocTn MUY C Ha
JKEJE3HOIOPOKHOM TPAaHCIOPTE.

3.3 | Baagern:

3.3.1 | HaBBIKaMK pabOTHI C OTEUECTBEHHBIM U 3apyOeKHBIM HH(OPMaMOHHO-CIIPABOYHBIM MaTEpPHUaloM; HaBBIKaMU
000CHOBaHMS BEIOOpA CPEACTB AJIS PEIICHNs] KOHKPETHBIX IPUKIaJHBIX 33/1a9; HABBIKAMH CAaMOCTOSTEIIFHOTO
IIPOEKTHPOBAHMS aNIapaTHOTO 0OeCIeueH s 3aJaHHOTO THIIA MUKPOIIPOLIECCOPHBIX CUCTEM; IIPECTaBICHUSIMHU O
TEHJEHIMAX pa3BUTHA coBpeMeHHbIX MY C 1 nepcneKkTuBax UX BHEAPEHUS Ha JKEIEe3HOJOPOKHOM TPAHCIIOPTE;
METOAMKAMHU INPOEKTUPOBAHUS, HHCTPYMEHTAJIBHBIX CPEACTBAX OTIAJKU U JUATHOCTUKU MUKPOIIPOLIECCOPHBIX CUCTEM..

4. CTPYKTYPA U COAEP KAHUE JUCHUIITMHBI (MO Y.JIA)

Kon HaumeHoBaHue pa3aesioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos | IIpumeuyanue

3aHATHA / Kype

Pa3jgen 1. BBenenue B MHUKPONPOECCOPHBIE CUCTEMbBI YIIPABJICHUA

1.1 [oHsATHE 0 MUKPOTIPOLIECCOPHBIX CHCTEMax yrpasieHus /Jlex/ 5 2

1.2 OOMeH TaHHBIMH B MHKponporeccopHoi cucreme /Cp/ 5 2

1.3 AmnmapaThsle 1 nporpammusle cpeactsa MIIC /Cp/ 5 2




1.4

N3YYEHUE MHTETPUPOBAHHOMU CPEJIbI PABPABOTKU IJIAA MK AVR
ATMEL AVR STUDIO /J1a6/

1.5 N3YUEHUE AVR-KOHTPOJIJIEPOB ATMEL (ITOPThI
BBOJA/BBIBOJIA) /Cp/

1.6 Muxpomnporteccop - ocaoBa DBM. /Cp/

Paznes 2. MUYC B cucTeMax aBTOMATHKH U TeJIeMEXaHUKH

2.1 ABTOMaTH3NPOBAHHBIE CHCTEMBI YIIPABICHUS U KOHTPOJIS ABMKCHUS
moe3noB  /JIex/

2.2 ABTOMaTH3UPOBAaHHbIE CUCTEMBI YIPABICHUS pacOPMUPOBAHUEM COCTABOB HA
COPTHPOBOYHBIX cTaHuAX /Cp/

2.3 ABTOMAaTHU3UPOBAHHBIE CHCTEMBI TUCTIETUEpCKOro KoHTposst /Cp/

2.4 ABTOMAaTU3UPOBAHHbIE CUCTEMBI KOHTPOJIS IOABUIKHOIO
cocraBa.llHpopMalIMOHHBIE CUCTEMBI OOCTYKHBaHUS TTACCAKUPOB: CUCTEMA
ABTOMATHU3aLUH OMJIETHO-KACCOBBIX OIepanuii U Bok3aibHas aBTomatika /Cp/

2.5 BbIBO/I SHAKOBOU 1 CUMBOJIbBHOM MTHOOPMAILIMN HA
MATPUYHBIM UHAUKATOP B MIT CUCTEME
/Cp/

2.6 PaspaboTka nporpammsl Ha si3bike AccemOnepa 11t 0OMeHa TaHHBIMU C
noMoIIbio Bectpoernoro Mmoayinss UART  /TIp/

2.7 PazpaboTka mporpamMmMel Ha si3bike C 1U1s1 BBOJIa M 00paOOTKU aHAIOTOBBIX
CHTHAJIOB C MOMONIBIO BcTpoeHHoTo Moayist ALITT /Cp/

Pasnes 3. CnennajibHble BOIPOCHI Pa3padoTKH MUKPOIIPOLECCOPHBIX

3.1 VBenuuenue ObICTPOACHCTBHS MUKPOTIPOLIECCOPHO# crucTeMbl /Cp/

32 OmneparrionHsle cucteMsl OBM  /Cp/

33 PacnpeneneHHbIe MUKPOIIPOLIECCOPHBIE CUCTEMBI yripaBieHus /Cp/

34 KOMAH/IbI JJOTUYECKHNX OITEPAIIMN MII 18080 /Cp/

3.5 KOMAH/IbI BE3YCJIOBHbBIX 1 YCJIOBHBIX [TEPEXOIOB MIT
KP580BMS80OA
/Cp/

3.6 OmnpenerneHre mapaMeTpoB HU(PPOBEIX (UIETPOB C TOMOIIBIO MPOTPaMMEI
FDATool cucremst MATLAB /Cp/

3.7 MonenupoBanue udpoBoro GpuiIbTpa cpeacTBaMi HHCTPYMEHTABHON CHCTEMBI
Borland C++ Builder /Cp/

3.8 MUKpOIPOIIECCOPHI MATOTO U MIECTOro MokoyeHui /Cp/

Pazgen 4. IlpoekTupoBaHUE MUKPONIPOLECCOPHBIX CHCTEM

4.1 OTamns! IPOEKTUPOBAHUS MUKPOTIPOIIECCOPHOI CUCTEMBI yripaBieHus /JIex/

4.2 MateMaTHuecKkast MOJICNTb MUKPOTIPOIIECCOPHOM CHCTEMBI yrpaBieHus /JIek/

43 IIpoextupoanue anmapatHsix cpencts MIIC /Cp/

4.4 OnHokpucTanbHbie MUKpoOBM /Cp/

4.5 Peanmzanus mudpoBbIX anropuT™MoB yrpasieHus /Cp/

4.6 N3YUYEHUE [TPOI'PAMMHOUN MOJEJIN ITPOIECCOPA 18080, CUCTEMbI
KOMAH/, SMVYJIATOPA MII CUCTEMBI 8080SDE, COCTABJIEHUE 1
OTJIAJIKA TTIPOTPAMM C UCITIOJIb3OBAHUMEM KOMAH/I ITEPEJJAYN
JAHHBIX
/J1a6/

4.7 KOMAH/IbI APUOMETHUYECKHNX OITEPALIMU MIT i8080 /Cp/

4.8 Peanuzanus anropuTMOB YMHOKEHUS U I€TICHUS LENbIX HEOTPUIATEIBHBIX
YHCceN Pa3TudIHON Pa3psAHOCTU Ha s3bIKe accembiepa /I1p/

4.9 CrieKTpanbHbIN aHATU3 EPUOANYECKUX CUTHAJIOB CPEACTBAMH BCTPOECHHBIX

GyHKIMA MaTeMaTH4eckux maketoB.Omnepanuy ¢ YUCITaMH B IBOMYHON CHCTEME
cuncieHud. [lepeBox uncen n3 OMHON CHCTEMBI CUMCIICHUS B ipyryio /Cp/




4.10 Omnucanue CUMBOJBHBIX EPEMEHHBIX, KOHCTAHT U PaclpeaeneHne apecHOro 5 5
IIPOCTPAHCTBA B ynpasJsitomiei nporpamme MC  /Cp/

4.11 IIpeoOpa3oBanue YKceN U3 ONMPEACICHHON MO3UIIMOHHON CUCTEMBI CUMCIICHUS 5 1
B JIpyrue
/Cp/

4.12 JlokanbHbIe MIKMHBI U iepruepruitHbIe IIMHBI COBPEMEHHBIX KoMmbloTepoB (VLB, 5 6

PCI, AGP, ATA, Fast ATA, UDMA, ATAPI, SCSI ut.1.) /Cp/

Paznen 5. [loaroroBka K 3aHSITUSIM

5.1 IMoaroroska k mabopatopHbM 3aHATISIM /Cp/ 5 4
5.2 IToaroToBKa K MpakTHUECKUM 3aHsATHAM /Cp/ 5 6
53 IToaroToBKa K JISKITMOHHBIM 3aHsTUAM /Cp/ 5 4
54 Bemonnenune KP /Cp/ 5 34,5

Pa3nen 6. KoHTakTHBIE Yachl HA aTTeCTALIMIO

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

6.2 Dx3amen /KD/ 5 2,35

5. OIEHOYHBIE MATEPHAJIbBI

OueHOYHbIe MaTepHabl Ul POBEICHHUS IPOMEXYTOYHON aTTECTAlMU O0YJAIOMUXCs IPUBEICHBI B IIPHIIOKEHUU K
paboueii mporpaMMe TUCHUIUTHHBL.

@DOpMEBI M BHIBI TEKYIIEr0 KOHTPOJISA IO AUCHIHUIUINHE (MOMIYIIO), BHIBI 3aJJaHUH, KDUTEPHUH WX OI[CHUBAHUS,
pacmperneneHue 6aIoB IO BUIAM TEKYIIETO KOHTPOJIS pa3padaThIBAIOTCA IPEToaBaTeNieM AUCIUILIHHEL C yIEeTOM €€ CIIeIU(UKH 1
JOBOZATCS JI0 CBEJICHHS 00yJaroUXcsl Ha IEPBOM y4EOHOM 3aHSTHH.

Tekymuii KOHTPOJb YCIIEBAaEMOCTH OCYIIECTBIIETCS MIPENoAaBaTeIeM JUCIUILIAHGI (MOAYIIA), KaK HMpPaBHIIO, C
ucronp3oBanreM SMOC umn ImyTeM IpoBEepKH MMCBMEHHBIX Pa00T, IPEIyCMOTPEHHBIX Pa00YNMH IpOrpaMMaMy AUCIUTIINH B
paMKax KOHTAaKTHOH paboThl M CAMOCTOSATENBHON paboThl oOydatommxcs. s pukcupoBaHus pe3y/IbTaTOB TEKYIIETO KOHTPOJIS
MoxeT ucnomnbsopaTbess DMOC.

6. YAEBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUME JUCHUIIJIMHBI (MO YJISA)

6.1. Pexomenayemasi 1urepartypa

6.1.1. OcHoBHad JIMTepaTypa

ABTOpBL, COCTaBUTENU 3armaBue W3natensc Omn. agpec
TBO, TOJ[
JI1.1 | Cmupmnos IO. A., OCHOBBI MUKPODJICKTPOHUKH M MHUKPOTIPOIIECCOPHOM CaHKkT- https://e.lanbook.com/bg
Coxomnos C. B., TUTOB | TeXHUKH: y4eOHOE TOcoOHe [etepOyp
E.B. r: Jlanp,
2021

6.1.2. JlonosiHuTEIbHAS JIUTEPATYPa

ABTOpBI, COCTaBUTEIIH 3arnasue W3natensc O azgpec
TBO, IOl
JI2.1 |[3acoBB. A. MuKpoImponeccopHast TEXHUKA: KOHCIIEKT JEKIHH JUTS CTYI. Camapa: | https://e.lanbook.com/bg
crer. 220401 "mexaTpoHuka" o4H. GopMbI 00ydeHUs Caml'VII
C, 2008

6.2 UndopManmoHHbIe TEXHOJIOTHH, HCIIOJb3yeMble NIPH OCYIIeCTBJIEHUH 00pPa30BaTe/IbHOr0 Mpolecca Mo JMCIUILIHHE
(Mony.10)

6.2.1 IlepeyeHb JMLEH3MOHHOIO U CBOOOJIHO PACIPOCTPAHAEMOI0 IPOrPAMMHOI0 00ecIeYeHHs

6.2.1.1 | ITaker Microsoft Office




6.2.2 Hepeqem, HpO(l)eCCHOHa.]I])HLIX 0a3 JAHHBIX U I/IH(l)OpMalII/IOHHbIX CIIPABOYHBIX CUCTEM

6.2.2.1

baza nannbpix Poccranmapra https://www.gost.ru/portal/gost/

6.2.2.2

baza nannbix ['ocynapcTBeHHBIX cTannaptoB http://gostexpert.ru/

6.2.2.3

baza nannbix «XKenesHomopoxHbie iepeBo3km» https://cargo-report.info/

6224

HudpopmanmoHHo cripaBovHas cucteMa KoHcynmbTaHT 1utioc http://www.consultant.ru

6.2.2.5

WudopmanmonHo-npaBoBoii moptain ['apanT http:/www.garant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MO YJIA)

7.1 | VaeGHbIe ayquTOpHH U IIPOBEICHASA 3aHATHH JICKIMOHHOTO THITA, YKOMIUICKTOBAHHBIE CIICIIHAIN3HPOBAHHOI MeOEITbIo
U TeXHHYECKIMU CPEACTBAMHU 00ydeHHs: MyIbTHMEIUIHOE 000pyI0BaHUE AT IPEROCTaBICHUS yaeOHO! HH(bOopMaIu
0O0JIBIIION ayANTOPUH W/WITH 3BYKOYCHIIMBaIONee 000py10oBaHHe (CTAIMOHAPHOE WIIH IIEPEHOCHOE).

7.2 | YueGHbIe ayqUTOPHH I IPOBEACHUS 3aHATHH CEMUHAPCKOTO THIA, IPYIIOBBIX U UHAUBHYaIbHBIX KOHCYIbTAIUH,
TEKYILIEro KOHTPOJIS U IPOMEKYTOUHO aTTecTallui, yKOMILIEKTOBaHHbIE CIIELIMAIN3HPOBAHHON MEOENbIO U
TEXHUYIECKUMH CPEJICTBAMH O0yIEHUSI: MYJIbTUMEIMIHOE 000py/I0BaHHE W/ 3BYKOYCHITHBAIOIIEe 000pyIOBaHIe
(cranroHapHOE WK IIEPEHOCHOE)

7.3 | [TomemieHNS AT CAMOCTOSATENIFHOM PabOTHI, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOH ¢ BO3MOXKHOCTBIO TTOIKITIOUCHNUS K
cetu "UHTepHET" M 00ecneyeHneM JOCTYIa B 3JIEKTPOHHYIO HHPOPMalMOHHO-00pa30BaTENbHYIO CPely YHUBEPCHUTETA.

7.4 | [TomenieHNs AL XpaHEHHS B MPO(UIAKTHIECKOTO 00CITyKUBaHUS yaeOHOTO 000pyI0BaHHS

7.5 | JTabopaTopwusi, ocHaIIEHHAs CHIEHAIBEHBIM JIAOOPATOPHBIM 000PYIOBAHUEM: YIEOHO-METOIUNIESCKIA KOMILIEKC MO
n3y4eHuro paboTel Mukponpoueccopa Intel 8080 u ero nepudepuitHBIX YCTPOUCTB.

7.6 | [TomemieHNs A7 BBITOTHEHHS KYPCOBOM pabOThI, yKOMIUICKTOBAHHBIC CIIEIIHATH3UPOBAHHON MEOCIBIO H TEXHUIECKUMH

cpeacTBaMu 00ydeHus (CTallMOHAPHBIMH WIIM TIEPEHOCHBIMU).




