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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
crcTeMax 3JeKkTpocHatxkeHns k. 1. Tpancrnopra (OCXKT). Bo Bpemst 00ydeHUs CTYAEHT HOJDKEH N3yIUTh TIPHHITHITEI
OCTpOeHHUs, PYHKLIIMOHATIBHBIE BO3MOXHOCTU M apXUTEKTYPHBIE PEIIEHHS COBPEMEHHBIX MUKPOIIPOLIECCOPHBIX CUCTEM,
MUKPOKOHTPOJIIEPOB, NEPCOHANBHBIX DBM 1 MUKPOIIPOLIECCOPHBIX KOMILJIEKTOB, UCHOJIb3YEMBIX IpH co3nannu MUY C
Ha eJIE3HOIOPOKHOM TpaHcnopTe, a uMeHHO aiisi cucteM DCXKT; BO3MOKHOCTH MTOCTPOCHHUS HA X OCHOBE Ba)KHEHIIINX

(YHKIIMOHATBHEIX y3710B 1 moacucteM MUY C DCXKT.

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 |- MmeToxBI 1 0OCOOCHHOCTH MPOEKTHPOBAHUE MIPHUOOPOB PA3TUIHOTO (PU3NIECKOTO IPUHIUIA ACHCTBHS;

3.1.2 | - byHKIMOHAIBHEIE ¥ CTPYKTYPHEBIE CXEMBI IPHOOPOB; SIIEMEHTHYIO 023y KOHCTPYHPOBaHHS IPHOOPOB;

3.1.3 | - METOABI UCHOIB30BAHUS KOMIIBIOTEPHOM TEXHUKU IS HAXOKAECHHSI OITUMaJIbHBIX BAPHAHTOB KOHCTPYHPOBAHUS
N3MEPUTEIBHBIX IPUOOPOB;

3.1.4 | - vHGOPMAIIMOHHBIE TEXHOJIOTUH MPH Pa3pabO0TKe HOBBIX YCTPONUCTB CHCTEM OOECTICUSHUS IBMYKEHHS MTOE3/I0B,
PEMOHTHOTO 000PYIOBaHUS, CPEACTB MEXaHU3AIIUH U aBTOMATHU3alluU POU3BOICTBA;

3.1.5 | - nporpaMMHBbI€ U TEXHUUYECKUE CPEACTBA PEAIU3allUU CUCTEMBI YIIPABIICHHUS;

3.1.6 | - METOBI MATEMAaTHYECKOTO MOJISITMPOBAHMS IIPOIIECCOB M 0OBEKTOB HA 0a3e CTaHAAPTHHIX ITAKETOB
aBTOMATU3HPOBAHHOTO TIPOEKTHPOBAHUS U HCCIEJOBAaHUIN

3.1.7 | mpoBeneHne U3MEPEHNUIT U HCCIEIOBAHMI IO 33 TaHHOI METOIUKE C BEIOOPOM CpPEICTBA H3MEPEHUH U 00pabOTKOM
pe3ynbTaToB

3.2 | YmeTh:

3.2.1 |- paccUUTBIBaTh U COCTABIATH (DYHKIIMOHATIBHBIE CXEMBI IPUOOPOB U CHCTEM;

322]- YMETh aHAJIN3UPOBATh U PACCHUTBIBATH CTATUYCCKUC U JTUHAMHWYCCKUEC XapPaKTCPHUCTUKU U ITOTPCITHOCTH l'IpI/I60pOB u
CHUCTEM COCTABJIATH (I)YHKIII/IOHaIH)HBIe CXEMBbI l'[pI/I60p0B " CHCTEM,

3.2.3]- YMETh aHAJINU3UPOBATh U PACCHUTBIBATDh CTATUYCCKUC U TUHAMHNYCCKUC XaPAKTCPHUCTUKU U ITOTPCITHOCTU HpI/I60p0B nu
cucteM ¢ ucnonb3zoBanuem CATIIP;

3.2.4 | - mpUMEHATH METOBI HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHI M MIX CPE/ICTBA TIPH Pa3padOTKe U MPOEKTUPOBAHIH
YCTPOMCTB CHCTEM 00eCIIeueHH s IBIDKEHUS 0e310B, PEMOHTHOTO 000PYIOBAaHUS, CPEJCTB MEXaHU3AINU U
aBTOMaTHU3alMU IIPOU3BOJICTBA;

3.2.5 | - npodeccruonanbHO paboTaTh C MPOrPaMMHBIMU CPEICTBAMU;

3.2.6 | - BEIOMpATH METOJ] aHAIH3A IS pelleHNs] KOHKPETHON aHATMTUIECKON 3a/1a4H;

3.2.7 | - COCTaBIATh OIKUCAHMS IIPOBOANMBIX HCCIIEIOBaHUM 1 pa3pa6aTLIBaCMI>IX IIPOCKTOB, CO6I/IpaTL JIAHHBIC I COCTaBJICHUA

OTYETOB,

3.3 | Baagern:

3.3.1 | - cuCTeMHBIM HOAXO0JOM K IPOECKTHPOBAHHIO MPUOOPOB, YMEHUEM BHIOPATh KOMIIOHEHTHI IPHOOPOB M CHCTEM UTS HX
WCTIOJIB30BaHUS 110 Ha3HAYCHUIO, CIIOCOOHOCTHIO MMPOSKTHPOBATH M KOHCTPYUPOBAThH Pa3IMIHBIC THITHI,

3.3.2 | - meTomamu MMPOCKTUPOBAHWA, MOACPHU3AIUU U aBTOMATU3aAlNN 060py,Z[OBaHI/IH CUCTEM 00ecICUeHHUs JABWXCHUA ITIOC310B,

PEMOHTHOTO O60pyI[OBaHI/I$[, CPECACTB MCXAHU3AIINNU 1 aBTOMATU3allUU TPOU3BOACTBA,




333

- IPE/ICTAaBICHHEM O PA3BUTHH COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJIOTUH 1 UX UCIIOIB30BaHHE IIPU pa3paboTKe
HOBBIX YCTPOICTB cHCTEM 0OecreueH s IBIKEHUS T0e310B, PEMOHTHOTO 000PyI0BaHUs, CPECTB MEXaHU3AIHH U
aBTOMATHU3aLMU IIPOU3BO/ICTBA;

334

- 00IIMe IPUHIUITBI TOCTPOSHHUS IPOrPAMMHOTO 00ECIICeYCHHS TP Pa3pabOTKe HOBBIX YCTPOICTB CHCTEM 00eCcIeueHHs
JIBYDKEHHS TI0€37I0B, PEMOHTHOTO 000PYIOBaHUs, CPEACTB MEXaHNU3AIIUHN U aBTOMATH3aIlUU POU3BOICTBA;

335

- HpO6J'IeMLI 1 TCHACHIUHA pa3BUTUSA TCXHUKU U TEXHOJIOTUH B cq)epe HOBBIX yc’I“pOfICTB CHUCTEM 00ecreueHus JABVXCHUA
TI0€310B, pPEMOHTHOTO O60pyIIOBaHI/IH, CPEACTB MEXaHNU3AIN U aBTOMATU3AIINN TIPOU3BOACTBA OPTaHU3AIIHOHHBIC U
TEXHUYCCKUE OCHOBBI CO3JaHUA U COBEPIICHCTBOBAHUSA CUCTEM U TEXHOJIOI'MH IIPU pa3pa60TKe HOBBIX yCTpOfICTB CUCTEM
obecrneueHust ABHIKCHH IIOC3/10B, pPCMOHTHOTI'O OGOpy,I[OBaHI/Iﬂ, Cp€aCTB ME€XaHU3alluu U aBTOMAaTHU3allUH ITPOU3BOACTBA,

33.6

- IPaKTUYECKMMHU HaBBIKAMU TIOATOTOBKH, IIPOBEICHUS aHAIIN3a U 00palieHus ¢ pubopaMy HaBBIKAMH pacdeTa,
CTATUCTUYECKOIT 00pabOTKH M MHTEPIPETALUH PE3y/IbTaTOB aHAIN3a,;

3.3.7

- CIOCOOHOCTHIO IIPOBOANTD SKCIIEPUMEHTSHI 110 3aJaHHBIM METOIMKaM ¢ 00pabOTKOM M aHAIN30M PEe3yIbTaToB,
COCTaBJIATH OIMCAHUS ITPOBOIMMBIX UCCIICIOBAHUH ¥ MTPOBOANMBIX HICCIICIOBAHUN M IOATOTABIMBATH JaHHBIC IS
COCTaBJIEHHS HAYIHBIX 0030pOB M IMyOIMKanit

33.8
4. CTPYKTYPA U COAEP KAHUE JUCHUIIITMHBI (MO Y.JIA)
Kon HaumeHoBaHnue pa3aesioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos | IIpumeuyanue
3aHATHA / Kypc
Paspes 1. Pazgen 1. BBegeHue B MUKPOIIPOLECCOPHBIE CHCTEMbI
ynpaBJieHHs
1.1 TToHsITHE 0 MUKPOTIPOIIECCOPHBIX CUCTEMax yrpaBieHus /JIex/ 8 4
1.2 OOMeH TaHHBIMH B MUKPOTIPOIIECCOpHOM crcTteme /JIex/ 8 4
1.3 AmnmnapaThsle 1 nporpammusie cpeactsa MIIC /Cp/ 8 2
14 N3YYEHUE UHTET'PUPOBAHHOMU CPEJIbI PABPABOTKU AJIAA MK AVR 8 2
ATMEL AVR STUDIO /J1a6/
1.5 N3YYEHUE AVR-KOHTPOJIJIEPOB ATMEL (ITOPThI 8 2
BBOJIA/BBIBOJIA) /lp/
Pazneu 2. Pazgen 2. IIpoekTHpoBaHHe MHKPONPOLECCOPHBIX CHCTEM
2.1 OTarsl IPOEKTHPOBAHNS MHKPOTIPOIIECCOPHOH CHCTEMBI yripaBieHus /JIek/ 8 4
2.2 MatemaTHueckas MOJIeNIb MUKPOTIPOLIECCOPHON cHCTeMBbI ynpaBieHus /Jlex/ 8 4
2.3 IIpoekTupoBanue ammapaTtHbIX cpenctd MIIC /Cp/ 8 1
24 OnaokpucransHbsle MUKpOOBM /Jlex/ 8 4
2.5 Peanuzanus nudpoBbIX alropuTMOB yripaBieHus /JIek/ 8 4
2.6 . 8 2
N3YYEHUE ITPOIT'PAMMHOUM MOJEJIN [TPOLECCOPA 18080, CUCTEMBbI
KOMAH/I, SMVIJIATOPA MII CUCTEMBI 8080SDE, COCTABJIEHUE U
OTJIAAKA IMTPOT'PAMM C UCITIOJIbB30OBAHUEM KOMAH/I ITEPEJJAYUN
JAHHBIX /JTa6/
2.7 KOMAH/JIbI APUOMETNYECKHNX OITEPALIMN MIT 18080 /J1a6/ 8 4
2.8 Peanusanus aaropuTMoB yMHOXKEHUS U IEJIEHUS LIENIbIX HEOTPULATENBHBIX 8 2
qHCceN Pa3IuIHON Pa3psAAHOCTU Ha si3bIke accembiepa /TIp/
2.9 CriexTpanbHbIi aHAIU3 IEPUOAUYECKUX CUTHAJIOB CPEACTBAMH BCTPOEHHBIX 8 2
¢GyHKIMHA MaTeMaTH4eckux makeToB.Omnepanuu ¢ YUCcIaMH B ABOMYHOM CHCTEMe
cuncienus. [lepeBon yucen u3 ogHON cuCTeMBI cuucieHus B apyryto /IIp/
Pa3nen 3. CnenuajibHbIe BONPOCHI Pa3pad0TKH MHKPONPOIECCOPHBIX
3.1 Omnepanonssle cucteMsl OBM /Jlex/ 8 4
32 PacnpeneneHHbIe MUKPOIIPOLICCCOPHBIC CUCTeMBI yripasieHu /Cp/ 8 2
33 . 8 4
KOMAH/IbI JIOTUYECKHNX OITEPAITVIM MIT 18080 /JIa6/
34 8 4
KOMAH/IbI BE3YCJIOBHBIX U YCJIOBHBIX ITEPEXOAOB MIT
KP580BMS8OA /J1a6/




3.5 Omnpenenenue mapaMeTpoB HUPPOBLIX (GUIBTPOB € HOMOIIBIO IPOTPaMMEI 8 4
FDATool cuctembet MATLAB /TIp/

3.6 MopenupoBanue HUGpPOBOro GUIbTpa CPpeCTBAMH HHCTPYMEHTAIBHON CHCTEMBI 8 4
Borland C++ Builder /ITp/

Pasnes 4. Pazgen 4. MUYC B cucremMax 3HEProcHa0keHust

4.1 MUKPOITPOLIECCOPHAS (HU®POBAS) 3ALIUTA B CUCTEMAX 8 4
SJIEKTPOCHABXEHUA /Jlex/

4.2 CucreMsbl 6ecriepeOOHOTO AIIEKTPOIUTAHHS MUKPOTIPOIIECCOPHBIX KOMIUTIEKCOB 8 2
KAT /Cp/

43 Jucneruepckoe yrpaBiaeHUe CUCTEMaMU 8 2
TATOBOTO JIEKTPOCHAOXKEeHHUS Ha 6a3e MUKPOIPOLIECCOPHBIX CUCTEM
/Cp/

4.4 TsroBbI€ TOACTAHITII 8 2

¢ ucnonb3opanueM ACY TII. MukponpoleccopHasi CUCTEMa TEIEMEXaHUKU
YCTPOUCTB 2JIEKTPOCHA0KEHHS KEIE3HOH JOPOru

/Cp/

4.5 IIpeoOpazoBanue YrceN U3 ONMPEACICHHON MO3UIIMOHHON CUCTEMBI CUUCIICHUS 8 2
B Ipyrue
/Cp/

4.6 PaspaboTka nporpammsl Ha si3bike AccemOnepa 11t oOOMeHa TaHHBIMU C 8 2

noMoIIpto BecrpoeHHoro Mmoayis UART /TIp/

Pazgen 5. Pasnen 6. IloaroroBka K 3aHAITHSIM

5.1 IMoaroroBka K JeKIUOHHBIM 3aHATHSIM /Cp/ 8 8
5.2 IToaroToBka k jabopatopHbiM 3aHsATHIM /Cp/ 8 16
53 INoaroroka k mpakTiaeckuM 3ausTusiM /Cp/ 8 16
5.4 Bemmonnenue KP /Cp/ 8 34,5

Pa3zgen 6. KonTakTHbIEe Yachl HA aTTECTALMIO

6.1 3amura KypcoBoii pabots! /KA/ 8 1,5

6.2 Dx3amen /KD/ 8 2,35

5. OIEHOYHBIE MATEPHAJIbBI

OLeHOYHbIe MaTepHaIbl JUIsl IPOBEICHHUS IIPOMEXYTOYHON aTTECTALMU O0YJAIOMUXCsl TIPUBEICHBI B IIPHIIOKEHUN K
paboueii mporpaMMe TUCHHUIUIHHBL.

@DOpMBI ¥ BHIBI TEKYIIEr0 KOHTPOJIS IO AUCIUILINHE (MOIYIIO), BHIBI 3aJJaHUH, KDHTEPHUH X OI[CHUBAHUS,
pacnpezenenye 6auioB 10 BHAaM TEKYILEro KOHTPOJIS pa3pabaThiBalOTCs NPEIoaBaTelieM JUCHUIIMHBI C yIeTOM ee Crelu(pUKH 1
JOBOZATCS JI0 CBEJICHHS 00yJaroIXcsl Ha IEPBOM yIEOHOM 3aHSTHH.

Tekymuii KOHTPOJb YCIEBAEMOCTH OCYIIECTBIIETCS IMIPENoAaBaTeNeM JUCIUILINHEI (MOIYIIA), KaK IMPaBHIIO, C
ucnonb3oBanreM DMOC umn myreM IpoBEpKU MHCBMEHHBIX Pad0T, IPeIyCMOTPEHHBIX Pab0YNMH IpOrpaMMaMHy AUCIUILIINH B
paMKax KOHTAaKTHOW pabOTHI U CaMOCTOSITENIBHON paboThl 00ydaromuxcs. st GUKCHpOBaHUS PE3y/IbTaTOB TEKYIIETO KOHTPOJIS
MoxeT ucnoinbsoBatbes DMOC.

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

6.1. Pexomenayemasi aureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENHU 3arnaBue W3narennc Om1. aapec
TBO, TOJ
JI1.1 | Cmupmnos IO. A., OCHOBBI MUKPODJICKTPOHUKU H MUKPOTIPOIIECCOPHOM CaHKT- https://e.lanbook.com/bg
Coxonos C. B., TUTOB | TeXHUKH: yaeOHOE MOcoOme [etepOyp
E.B. r: Jlans,
2021

6.1.2. JlonosinuTE/IbHAS JIUTEPATYpPa




ABTOPBI, COCTaBUTEITH 3arnaBue Wsnatensc Omn. agpec

TBO, TOJ[
JI2.1 |3acoB B. A. ApPXUTEKTYpa pactpeieieHHbIX aBTOMAaTH3UPOBAHHBIX Camapa: | https://e.lanbook.com/bq
CHCTEM: KOHCIEKT JISKITHI CamI'VII
C, 2017

6.2 UndopManmoHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble NP OCYIIECTBJIEHUH 00Pa30BaTe/IbHOI0 MPoIecca Mo JUCIUILTHHE
(Mony.110)

6.2.1 IlepeyeHs JUIEH3UOHHOTO  CBOOOTHO PACIPOCTPAHAEMOI0 NPOrPaAaMMHOTI0 00ecTedeHust

6.2.1.1 | ITaker Microsoft Office

6.2.2 Ilepeuenb npogeccuoHATbHBIX 023 JaHHBIX U UH(OPMALMOHHBIX CHIPABOYHBIX CHCTEM

6.2.2.1 | baza nanubix Poccranmapra https://www.gost.ru/portal/gost/

6.2.2.2 | baza nanubIX ['ocyaapcTBeHHBIX CTaHIAPTOB http://gostexpert.ru/

6.2.2.3 | baza manubIxX «Kene3HomopokHBIE TepeBO3Kuy» https://cargo-report.info/

6.2.2.4 | UucopmanmonHo crpaBovHas cucrema KoHcynpTanT mitoc http://www.consultant.ru

6.2.2.5 | UucopmanmoHHO-11paBoBoii moptan [apanTt http://www.garant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

7.1 | YaeGHBIe ayquTOpHH JUTS TIPOBEICHAS 3aHATHH JISKIHOHHOTO THITA, YKOMIUICKTOBAHHBIE CIICIIHATN3HPOBaHHOI MeOEITbIO
1 TeXHHYECKIMHU CPEACTBAMH 00ydeHHS: MyTbTHMEIUIHOE 000pyIOBaHUE ISl IPEXOCTABICHUS yaeOHON HH(pOPMAIH
0O0JBILION ayTUTOPUU W/UIIH 3BYKOYCHIIMBaloIee 000pyaoBaHue (CTallMOHAPHOE MU MIEPEHOCHOE);

7.2 | YueOHbIe ayqUTOpHH TS IPOBEACHHUS 3aHATHH CEMHHAPCKOTO THIA, TPYIIIOBBIX U HHAWBHYaIbHBIX KOHCYIbTAIHH,
TEKYIIEro KOHTPOJIS U IPOMEKYTOUHOI aTTecTallui, yKOMILIEKTOBaHHbIE CIIEIMAIN3HPOBAaHHON MeOebIo U
TEeXHUYECKHMH CPEICTBAMH 00yUeHUSI: MyIbTUMEANIHOE 000pyI0BaHNE H/MIIN 3ByKOYCHIIMBAIOIIEe 000pyI0BaHIE
(cTanmoHapHOE NN TIEPEHOCHOE).

7.3 | JTabopaTopwus, ocHalIeHHasI CIENUATbHBIM JIAOOPATOPHBIM 000PYIOBAaHUEM: yI€OHO-METOANUECKIH KOMILIEKC 10
n3ydeHnto paboTsl Mukpomnporeccopa Intel 8080 u ero nepudepuitHbIX yCTPOHCTB.

7.4 | [TomenieHNs A7 BBITOTHEHHUS KYPCOBBIX paboT, YKOMIUIEKTOBaHHBIE CIEIIHATM3UPOBAHHON MEOEIBIO M TEXHHIECKIMHU
cpexncTBamMu 00ydeHUs (CTallMOHAPHBIMH WU IIEPEHOCHBIMH).

7.5 | [TomenieHus At XpaHEHHS ¥ NPO(QUIAKTHIECKOTO 00CITyKUBaHUS yaeOHOTO 000pyI0BaHHUS.




