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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.

Ju—

Lenp n3yueHns AUCHUILIHHBI COCTOUT B POPMUPOBAHUH CUCTEMHOTO 0a30BOTO MPECTABICHNUS, YMEHHS U HABBIKOB
CTYIEHTOB 110 OCHOBAaM MHUKPOIPOIIECCOPHBIX HH()OPMAITHOHHO-YIPABIISIOMIUX CHCTEM U YCTPOICTB 5KeNIe3HOJOPOIKHOTO
tpancnopta (MUY C), 1ocTaToO4YHBIX IS TOCIEAYIOUINX IKCILTyaTalluy, IpoeKTupoBanus U BHeApeHuss MUY C B
TenekoMMyHHKaIoHHbIe cucteMbl (TKC) Ha jkelne3H0I0OpOKHOM TpaHcopTe. Bo BpeMst 00ydeHHs CTYCHT T0JIKEH
M3YyYUTh NPUHLIUIBI HOCTPOEHUS, PYHKINOHATIBHBIE BOZMOYKHOCTH U apXUTEKTYPHBIE PEIICHHSI COBPEMEHHBIX
MUKPOIIPOLIECCOPHBIX CUCTEM, MUKPOKOHTPOJUIEPOB, EPCOHANBHBIX DBM 1 MUKPOIPOLIECCOPHBIX KOMIUIEKTOB,
ncnoiib3yeMbix npu co3nannu MUY C Ha xene3Ho0poKkHOM TpaHcopTe, a uMeHHo Jutst cucteM TKC; Bo3MOXHOCTH
IIOCTPOEHHMS Ha X OCHOBE BaXKHEHINX (QyHKIIHOHATBHBIX y3110B 1 noacucteM MUY C TKC.

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

Luxn (pasaen) OIT: | b1.0.35

3. KOMIIETEHIIMA OBYYAIOINETI'OCsA, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCIUITJINHBI

(MOIYJIST)

OIIK-4 CriocoO¢eH BBIMTOTHATH MPOSKTUPOBAHKE M PacyeT TPAHCIIOPTHBIX 0OBEKTOB B COOTBETCTBUH C TPEOOBAaHUSIMH HOPMATHBHBIX
JIOKYMEHTOB

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

B pe3yabrate ocBOeHUS IUCHMILIMHBI (MOAYJIs1) 00yYaOIIMiics T0JKeH
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3HaTh:

3.1.1

U pPOBBIE © MUKPOIIPOIIECCOPHBIE HH(POPMATMOHHO-YITpaBistonie cucteMbl (MY C);pUHIAITBI TOCTPOCHUS
MukpomnpoueccopHbix cucreM (MIIC), apxurtekrypy coBpemeHHbIXx MIIC, 6a30BbIe CXeMBbI; COBpEMEHHbBIE
MHKPOIPOLECCOPHI U MUKPOKOHTPOIUIEPHI, METOJIbI X KOHCTPYUPOBAHUS; TUIIOBBIE MUKPOIIPOLIECCOPHBIE CUCTEMBI Ha
OCHOBE MUKPOKOHTPOJIIEPOB Atmel; MHKPOTIPOIIECCOPHBIE CHCTEMBI C TaTYUKAMI; METOIBI M CTTIOCOOBI pa3paboTKu
IIPOTPaMMHOTO 00€CTICUeHNUS IS BCTPOESHHBIX CUCTEM; IIPHHITUIIEI ()YHKIIMOHUPOBAHUSI MUKPOIIPOIL[ECCOPHBIX CPEIICTB
yIpaBIEHUS COBPEMEHHBIE METO/IbI OPraHU3aLUH BBOJA-BbIBOIA HHPOPMAIMU U 0OMEHa JaHHBIMU B
MHKPOTIPOIIECCOPHBIX CHCTEMaX; MUKPOIIPOIIECCOPHBIC HAOOPHI M CHCTEMBI, 00JIACTH UX IIPUMEHEHHST; OHOKPHUCTAIBHBIC
MHKPOTIIPOIIECCOPEI, CTPYKTYPY MPOCTEHIIHX MUKPO-OBM; Mukpompoeccopabie HHOPMAIIOHHBIE YCTPOHCTBA U
CHCTEMBI aBTOMATHKHI; MUKPOIIPOLIECCOPHBIE YIPABIISAIONINE YCTPOICTBA U CUCTEMBI YIIPABICHUS IBUKEHUEM MOE310B.

3.2

YMmeThb:

3.2.1

IIPOBOJUTH CPABHUTEIBHBIN aHAIN3 MUKPOIIPOLECCOPOB U MUKPOKOHTPOJLIEPOB; IPOEKTUPOBATH CXEMBI C IPUMEHEHUEM
MII u MK; mpoektupoBaTh MporpaMMHoOe oOecIieueHre BCTPOSHHBIX U IEPCOHATIBHBIX BHIYUCIUTENBHBIX CHCTEM;
MPUMEHSTH Ha IPAKTUKE COBPEMEHHBIE alapaTHBIE U IPOTPaMMHBIE CPEICTBA YIIPABIECHHs IIPOEKTOM; IPOEKTHPOBATD
MHKPOTIPOIIECCOPHBIE CHCTEMBI YIIPABIECHIS M cOOpa TaHHBIX, TPAMOTHO SKCIUTyaTHPOBATh TEXHHIECKUE CPENICTBA
MUYC; npuMeHATh Ha MPaKTUKe IOJTydeHHbIC 3HAHNUA IPH MPOEKTUPOBAHUH U aHanu3e (yHKIHoHuposanust MUYC;
pa3pabaThIBaTh U OCYIIECTBIISTH MEPOIIPHUSTHS 110 MOBBIICHUIO HAJIOXHOCTH U 3¢ dexrnBHocTn MUY C Ha
JKENE3HOIOPOKHOM TPAaHCIOPTE.
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Baagern:

3.3.1

HaBBIKAMH PaOOTHI C OTEYECTBEHHBIM U 3apyOEKHBIM HH()OPMAIIMOHHO-CIIPABOYHBIM MaTEpPHAJIOM; HaBbIKAMU
000CHOBaHHMS BEIOOpA CPEACTB IS PEIICHHST KOHKPETHBIX MPUKIAIHBIX 3a/1a4; HABBIKAMH CAMOCTOSTEIEHOTO
MIPOEKTHPOBAHMUS AMIAPATHOTO 0OECTICUCHNUS 3aJAHHOTO TUIIA MUKPOTIPOIIECCOPHBIX CHCTEM; IPEICTABICHUAMHE O
TeHJCHIUAX pa3BuTHA coBpeMeHHbIX MY C 1 nepcnekTuBax UX BHEIPEHUs Ha JKENE3HOIO0POKHOM TPAHCIIOPTE;
METOJMKAMHU IIPOCKTUPOBAHMS, HHCTPYMEHTAJILHBIX CPEACTBAX OTIAJKU U JUATHOCTUKA MUKPOIIPOLECCOPHBIX CUCTEM.

4. CTPYKTYPA U COAEP KAHUE JUCHUIIITUHBI (MO YJIA)

Kon

Pasnes 1. Pazgen 1. BeeneHue B MUKpPOIIPOLECCOPHBIE CHCTEMbI
ynpasJieHHs

1.1

[ToHsiTHE 0 MUKPOIPOLIECCOPHBIX CUCTEMax yrnpasieHus /Jlex/ 8 2

1.2

OOMeH TaHHBIMH B MHKPOIIPOIlecCOpHOU cucteme /JIex/ 8 2

1.3

Amnmapatssie i nporpaMMHslie cpenctsa MIIC /Jlex/ 8 2

14

U3YYEHUE MHTEI'PUPOBAHHOMU CPEJBI PABPABOTKH IJIAA MK AVR 8 2
ATMEL AVR STUDIO /JIa6/

1.5

V3YUEHHUE AVR-KOHTPOJUIEPOB ATMEL (IIOPTBI 8 2
BBOJIA/BBIBOJIA) /J1a6/

1.6

Muxpormnporeccop - ocHoBa D9BM. /Cp/ 8 3

Paznen 2. Paznen 2. [IpoekTnpoBaHne MUKPONPOLECCOPHBIX CHCTEM

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




2.1 Oransl NPOEKTUPOBAHUS MUKPOIIPOLIECCOPHOM CHCTEMBI yipaBienus /Jlex/ 2
2.2 MaremaTtidaeckast MOAEIb MHKPOIIPOIIECCOPHOM CUCTEMBI yripasieHus /JIex/ 4
23 IIpoexrupoBanne anmapatHeix cpeacts MIIC /Jlex/ 2
2.4 OnHokpucTanbHbie MUKPOOBM /Jlex/ 2
2.5 Peanmzanus mudpoBbIX alrOpuTMOB yripaBiieHus /JIex/ 2
2.6 N3ydenue nmporpaMMHoii MoJienu npoueccopa 18080, cuctemMbl kKoMaH I, 2
amynaTopa Mit cucteMbl 8080sde, cocTaBieHUE U OTIIaKa IPOTPAMM C
HCTOJIh30BaHUEM KOMaH]I Tiepeiaun JaHHbIX /J1ab/
2.7 Komanner apudmernaecknx onepanuit MIT 18080 /J1a6/ 4
2.8 Peanuzanus anropuTMOB YMHOKEHHS U JIEJIEHUS LENBIX HEOTPULIATENBHBIX 2
YHCeN pa3NgHOM Pa3psAIHOCTH Ha s3bIKe accembiepa /IIp/
2.9 CriekTpajbHbIH aHAIHU3 IEPUOTUUECKUX CUTHAJIOB CPEICTBAMH BCTPOEHHBIX 2
(GyHKIMIT MaTeMaTHYSCKUX MakeToB. ONepaluy ¢ YUCIIaMy B TBONYHON
cucreme cuucienus. [lepeBoa uncen u3 0AHON CUCTEMBI CUMCIICHUS B
apyryio /Tp/
2.10 JlokaspHBIC OIMHBI 1 IepH(epUITHBIC ITMHBI COBPEMEHHBIX KoMmbroTepoB (VLB, 1
PCI, AGP, ATA, Fast ATA, UDMA, ATAPI, SCSI u t.1.) /Cp/
Pasnes 3. CnennajibHble BOIPOCHI Pa3padoTKH MUKPONPOLECCOPHBIX
3.1 VBennuenue ObICTPOACHCTBISI MUKPOTIPOLIECCOPHOM crcTeMbl /JIex/ 2
32 Omneparronssie cucteMsl 9BM  /JIex/ 2
33 PacnpeneneHHbIe MUKPOTIPOIIECCOPHBIE CUCTEMBI yrpaBieHu /JIex/ 2
34 Komane! torudeckux onepanui MIT 18080 /J1a6/ 2
3.5 KomaHeI 6€3yCIIOBHBIX M YCIOBHBIX ITEPEX00B MIT 2
KP580BMS80OA
/J1a6/
3.6 OmnpenerneHne mapaMeTpoB HU(PPOBEIX (UIETPOB C TOMOIIEIO MPOTPaMMEI 2
FDATool cucremer MATLAB /TIp/
3.7 MonenupoBanue udpoBoro GpuiIbTpa cpeacTBaMu HHCTPYMEHTATBHON CHCTEMBI 4
Borland C++ Builder /ITp/
3.8 MUKPOMPOIIECCOPHI MSTOTO U IIECTOTO MoKoIeHui /Cp/ 1
Pazgen 4. Paznen 4. MUYC B TeJleKOMMYHMKALIMOHHBIX CHCTEMAX
4.1 CTpyKTypHOE MOCTPOEHHE MUKPOIPOLIECCOPHOH YIPABISIOMIEH CHCTEMBI 2
mudposoit ATC C12 /Jlex/
4.2 Iocrpoenue 10 uudpooit ATC C12 /Jlex/ 2
4.3 CTpyKTypHOE IOCTPOEHHE MUKPOTIPOLIECCOPHOM YIIPaBIISIOLICH CHCTEMbI 2
uudposoit ATC CMK-30KC /Jlex/
4.4 Hoctpoenue 11O mudposoit CMK-30KC. IIpHHIKIIBI HOCTPOCHUS CUCTEM 2
YIpaBIICHUS SKCIUTyaTallle U TeX00CTyKu-
BaHHEM Y3JI0B U ceTel anmekrpocBssn /JIex/
4.5 BriBoz 3HaKOBOI M CHMBOJIBHOM HH(pOPMAIMK Ha MaTpHYHbIA HHAUKATOP B MII 2
cucreme /JIab/
4.6 Pa3paboTka nporpaMMel Ha si3bike Accembiiepa 1t 00MeHa JaHHBIMH C 2
nomortibo Becrpoernoro moayins UART /TIp/
4.7 Pa3paboTka mporpaMMmsl Ha si3b1ke C 1715 BBOJIA U 00pabOTKHM aHAIOTOBBIX 4
CHTHAJIOB C MOMOUIBIO BCTpoeHHOTO Moayist ALIIT /TTp/
Pazpnea 5. Paznen IloaroroBka k 3aHATHSAM
5.1 TToaroToBKa K JEKIIMOHHBIM 3aHATHsAM /Cp/ 16
5.2 IMoaroroska k maboparopHeM 3ausTHIM /Cp/ 16
53 IToaroToBka K mpakTHYeCKUM 3aHATHsIM /Cp/ 16




54 Bemonnenune KP /Cp/ 8 34,5

Pa3nen 6. KoHTakTHBIE Yachl HA aTTeCTALIMIO

6.1 3ammta KypcoBoit paboTsl /KA/ 8 1,5

6.2 Dx3amen /KD/ 8 2,35

5. OEHOYHBIE MATEPHAJIbBI

OrneHOYHBIE MaTepHaNbl AT IPOBEACHUS IPOMEKYTOUHOM aTTECTA[MK OOYJAIONMXCA IMPUBEAEHBI B MPIIIOKEHUH K
paboueii mporpaMMe TUCHUILTHHBL.

@DOpMBI ¥ BHIBI TEKYIIETO KOHTPOJS IO AUCHIHUIUINHE (MOMIYIIO), BHIBI 3aJJaHUH, KPUTEPUN WX OICHUBAHUS,
pacoperneneHue 6aIoB IO BUIAM TEKYIIEro KOHTPOIIS pa3padaThIBAIOTCS MPEIo1aBaTelleM JUCIUILUIMHEL C yIeTOM €€ CIeH(UKA 1
JOBOZATCS JIO CBEJICHHS 00yJaroOMXCsl HA IEPBOM y4EOHOM 3aHSTHH.

Tekymuil KOHTPOJIb YCIEBAEMOCTH OCYIIECTBISIETCS IIPEToJaBaTeNeM JUCLMILUTMHBI (MOMYIS), KaK IIPAaBHUIIO, C
ucronp3oBanreM SMOC min myTeM IMpoBEepKH MICEMEHHBIX paboT, MPEeIyCMOTPEHHBIX pab0YNMH IIPOrpaMMaMH JIUCITUIIINH B
paMKax KOHTAKTHOH paboThl U CaMOCTOSATENbHOHN paboThl oOydarommxcs. st pukcupoBaHus pe3yabTaToOB TEKYILETO KOHTPOJIS
MoxeT ucnoinbsopaTbes DMOC.

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

6.1. Pexomenayemasi 1uTepatypa

6.1.1. OcHoBHad JIMTepaTypa

ABTOpBL, COCTaBUTENN 3arnaBue W3natensc 3. angpec
TBO, TOJ[
JI1.1 | Cmupnos IO. A., OCHOBBI MUKPOIJIEKTPOHUKH U MHKPOTIPOIIECCOPHOI CaHkKT- https://e.lanbook.com/bg
Coxonos C. B., TuroB |TexHuku: yaeOHOE mocoOne [etepOyp
E.B. r: Jlanp,
2021
J1.2 | Tpodumenko B. H. MukpormporieccopHble HHGOPMaInOHHO-YITPABIIONIHE Pocros-na | https://e.lanbook.com/bg
CHCTEMBI CBSI3U: y4eOHOE Tocooue -Jlony:
PI'VIIC,
2019

6.1.2. JlonosiHuTEIbHAS INTEPATYPa

ABTOPBI, COCTABUTENH 3arnaBue W3narensc On. agpec
TBO, TOJ1
JI2.1 |Manosuuxo fO. B. OCHOBBI MUKPOTIPOIIECCOPHON TEXHUKN: Y4eOHoe mocobue , 2015 https://e.lanbook.com/bq

6.2 UndopManoHHbIe TEXHOJIOTHH, HCII0JIb3yeMble MPU OCYIIeCTBJIeHHH 00pa30BaTeIbHOI0 NPoLecca Mo AUCUMILJIMHE
(Mony.110)

6.2.1 IlepeyeHb JMLEH3MOHHOTO ¥ CBOOOJIHO PACIIPOCTPAHSIEMOI0 IPOrPAMMHOI0 00ecIeYeHHs

6.2.1.1 | ITaker Microsoft Office

6.2.2 [lepeyennb npodeccCHOHANBHBIX 623 JaHHBIX 1 WH()OPMAIMOHHBIX CHPABOYHBIX CHCTEM

6.2.2.1 | IIpodeccrnonanpHble 6a3bl JAHHBIX

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

6.2.2.3 | baza manubIX ['ocymapcTBeHHBIX CTaHIApTOB: http://gostexpert.ru/

6.2.2.4 | baza nanubIxX «Kene3HomopoxxHbie nepeBo3km»https://cargo-report.info/




6.2.2.5

6.2.2.6

WHdopMannoHHBIE CIIPABOYHBIC CHCTEMBI

6.2.2.7

WudopmanmonHo cripaBouHas cucreMa KoHcynbraHT mtroc http:/www.consultant.ru

6.2.2.8

HudopmanmonHo-npaBoBoi moptan [apanT http://www.garant.ru

6.2.2.9

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUITIJIMHBI (MO YJIA)

7.

[

Y4eOHble ayTUTOPHH AJIS1 IPOBEACHUS 3aHATUH JIEKUMOHHOTO THIA, YKOMILJIEKTOBaHHBIE CIIEIIUATM3UPOBAHHON MEOEIBIO
U TEXHHYECKUMH CPEICTBAMH OOYYCHUS: MYIbTUMEIUIHOE 000pYI0BaHHE TS IIPEJOCTaBICHHS YUeOHOH nHpOopMannu
O0JTBIIION ayJUTOPHH W/HUIN 3BYKOYCHIIMBAloIIee 000py0BaHNE (CTAIIMOHAPHOE MITH IEPEHOCHOE).
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VYueOHbIe ayJUTOPUH IS IPOBEACHNUS 3aHATHH CEMHHAPCKOTO THIIA, TPYIIOBBIX X HHIMBUIYaJIbHBIX KOHCYNIBTAIHH,
TEKYIIero KOHTPOJIS ¥ IPOMEKYTOYHOI aTTeCTaINH, YKOMIIEKTOBAHHBIC CIICIIHATN3HPOBAHHON MEOCIBIO 1
TEeXHHYECKUMH CPEJICTBAMH O0YIEeHUS: MyIbTUMEANITHOE 000pYJ0BaHKE H/UITH 3ByKOYCIIIMBAOIIee 000pya0BaHUE
(cranimoHapHOE WK TIEPEHOCHOE)

7.3

[Tomerenus 1 caMOCTOSATENLHON pabOThl, OCHALIIEHHBIE KOMIIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO TIOAKIIOYEHUS K
cetr "MHTEepHET" M 00ECIICUCHNEM JIOCTYIA B 3JICKTPOHHYIO HH(GOPMAIIMOHHO-00pa30BaTEIbHYIO CPEAY YHHBEPCUTETA.

7.4

IMomenieHus 11 XpaHEHHUs ¥ POQIITAKTHIESCKOTO 00CTy)KUBaHUS Y4€OHOTO 000pyIOBaHUS

7.5

JlabopaTopuu, ocHaIllEHHbIE CIIEUATBEHBIM JIAO0OPaTOPHBIM 00OPYIOBAHUEM:

7.6

- KOMIIBIOTEPEHI € IPOTPaMMHBIM OOecIieueHueM IMYISINU padoTs! mporeccopa i8080;

7.7

- mukpokoHTpoiep AVR Atmel AVR Studio.

7.8

ITomemneHus 17151 KypCOBOTO NMPOEKTHPOBAHMS / BBIITOJTHEHHS KyPCOBBIX PabOT, YKOMIUIEKTOBAHHBIE CIICIIHATN3NPOBAHHOMN
MeOeIbI0 M TEXHUUECKIMU CPEACTBAMU 00ydeHNs (CTAI[HOHAPHBIMHU WX IIEPEHOCHBIMH).




