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1. LIEJTM OCBOEHMS JVCIMIUIAHBI (MO Y JIST)

1.1

Llesnb u3yyeHus: JUCHUTUIMHBI COCTOUT B ()OPMHUPOBAHUHM CHCTEMHOTO 0a30BOTO Mpe/CTaB/IeHNs], YMeHHsI U HaBBIKOB CTY/JeHTOB
10 OCHOBAM MMKPOIIPOLIECCOPHBIX MHPOPMAL[IOHHO-YTIPaBJISIOLUIMX CUCTEM M YCTPONCTB KeJIe3HOZ0POXKHOT0 TPaHCIIOpTa
(MMNYC), mocTaTouHbIX AJis TTOC/eAVIOINX IKCIUTyaTaly, IPOeKTUpoBaHUs U BHeZipeHusi MY C B cucTemax
3/1eKTPOCHabKeHust . J. TpaHcrnopta (3CXKT). Bo BpeMst 00yueHUs CTYAEHT AO/DKEH U3YUUTh MPUHLIUTILI TOCTPOEHUS,
(hyHKLIMOHaIbHbIe BO3MO)XHOCTHU U apXUTEKTYPHbIe PellleH!s] COBpeMEeHHBIX MUKPOIIPOLIeCCOPHBIX CUCTEM, MUKPOKOHTPOJI/IEPOB,
repcoHanbHeIX DBM 1 MUKpOIpOLleCCOPHBIX KOMIUIEKTOB, UCII0/Ib3yeMbIX NPU co3ganni MUY C Ha >xene3HOZ0POKHOM
TpaHcrnopTe, a uMeHHO A1 cucteM DCXKT; BO3MOXKHOCTH MTOCTPOEHHS Ha X OCHOBE BaXKHEHMIINX (PYHKI[MOHA/IBHBIX y3/I0B U
nogcuctem MUY C DCXKT.

2. MECTO JUCHUIUIVHBI (MOYJifl) B CTPYKTYPE OGPA30BATE/ILHOU ITIPOT PAMMBI

Lukn (pasgen) OIT: [1.0.35

3. KOMIIETEHIIIA OBYYAROIIIEI' OCS, ®OPMUPYEMBIE B PE3YJ/IBTATE OCBOEHUSA JUCIITUIUIMHBI (MOYJIA)

OIIK-4 Crioco6eH BBITIOJTHSATE IPOEKTHPOBAHKE U pacueT TPaHCIIOPTHBIX 0OBEKTOB B COOTBETCTBHH C TPeOOBaHMSIMI HOPMaTUBHBIX
JOKyMEeHTOB

OITK-4.11 TIpumeHsIeT MeTO/Ibl TIOCTPOEHUS] MH(GOPMALMOHHO-YTIPAB/ISIFOLIUX CUCTEM [IJIs1 PeIlIeHUsT TPOGeCCUOHAIBHBIX 3a/au

B pe3ysibTaTe 0CBOEHHUSI JUCIUILTUHBI (MOAY/Is1) 00yUYarOLIHICS J0/DKEeH

3.1

3HaTh:

3.1.1

11(poBble ¥ MUKPOIPOLIeCCOPHble MH(OPMaLMOHHO-yIIpaBsitolye cucreMbl (MUY C);IpUHLUITE IOCTPOEHUS
MHKpOTIpoLiecCOpHBIX cucteM (MIIC), apxuTteKkTypy coBpeMeHHBIX MIIC, 6a30Bbie CXeMBbI; COBPEMEHHBIE MUKPOIPOLIECCOPHI U
MUKDOKOHTDOJI/IEDBI, METO/Ibl UX KOHCTPYMPOBaHMUSI; TUTIOBble MUKDOIPOLIECCOPHbIEe CUCTEeMbI Ha OCHOBE MUKPOKOHTDPOJLIEPOB
Atmel; MEKpOTIpOIIeCCOPHBIE CHCTEMBI C AaTUMKaMH; MeTOZBI ¥ CITOCOOBI pa3paboTKU MPOrpaMMHOT0 obecrieueHust Jjist
BCTPOEHHBIX CHUCTeM; ITPUHIUIBI (YHKLIMOHUPOBAHMUS MUKPOIIPOL|ECCOPHBIX CPEJCTB YIIpaB/ieH!sl COBPeMeHHbIe MeTO/IbI
OpraHu3alyy BBO/A-BbIBO/la MH(POPMALMY 1 00MeHa [JJaHHBIMI B MUKPOIIPOL{ECCOPHBIX CHCTEMaX; MUKPOITPOLIeCCOPHbIe HabOPEI
U CHCTeMBI, 00/1aCTH X NMPHMeHEeHNsT; OHOKPUCTa/IbHbIe MUKPOIIPOLIeCCOPHI, CTPYKTYPY NpOCTeHImx MUKpo-OBM;
MUKPOIIPOL{ecCOpHbIe UH(OPMALMOHHbIE YCTPOMCTBA U CUCTEMbI aBTOMAaTHKH; MUKPOTIPOLIeCCOPHbIe YIIPaB/Isolie YCTPOoiicTBa
U CHCTEMBI YTIpaB/IeHUs! 3/1eKTPOCHabKeHeM >KeJIe3HBIX JJ0pOr.

3.2

YMmerThb:

3.2.1

TPOBOAUTL CPABHUTEBHBIN aHa/TM3 MUKPOIIPOL[ECCOPOB Y MUKPOKOHTPOJLJIEPOB; TIPOEKTHUPOBATh CXeMbI ¢ mprMeHeHreM MIT u
MK; npoekTrpoBaTh NporpaMMHOe obecrieyeHre BCTPOEHHBIX Y TIePCOHA/IBHBIX BHIYHUC/UTE/IBHBIX CHCTEM; TIPUMEHSTh Ha
MpaKTUKe COBPEMEHHbIE allllapaTHbIE W MPOrpaMMHbI€ CPENCTBA YIIPABJIEHHWS ITPOEKTOM; IPOEKTHUPOBATh MUKDPOIIPOLIECCOPHbIE
CUCTEMbI YTIpaB/ieHHs] ¥ cO0pa JaHHbBIX, TPAMOTHO JKCITyaTUPOBATh TeXHUUeCKUe cpeficTBa MY C; MpUMEeHSATh Ha MPaKTHKe
TOJTyYeHHble 3HaHUSI TIPY NIPOEKTHPOBAHUM U aHa/m3e GyHKLIMOHpoBaHuss MY C; pa3pabaTbiBaTh 1 OCYIIECTBIATh
MepOIpUSITHS 0 TIOBBIILIEHUIO Ha/leXXHOCTU U 3(dekTrBHOCTY MUY C Ha >Kesle3HOJ0PO’KHOM TPaHCIIopTe.

3.3

Bnagersn:

3.3.1

HaBbIKaMH PabOTHI C OTeUeCTBEHHBIM U 3apy0e)KHbIM MH(OPMaIMOHHO-CITPABOYHBIM MaTepHaioM; HaBbIKaMid 000CHOBaHUS
BbIOOpA CPeZCTB /IS pellieH st KOHKPeTHBIX MPUK/IaZHBIX 3a/lad; HaBBIKAMK CAMOCTOSITeIbHOTO MTPOeKTUPOBAHKS arliapaTHOTo
obecrieueHust 3a/JaHHOTO THIA MUKPOIIPOLIECCOPHBIX CHCTeM; Npe/ICTaBIeHHsIMU O TeH/eHIIMSIX pa3BUTHsI coBpeMeHHbIX MUY C u
TepcreKTUBax UX BHE/IPEHHS Ha JKele3HO/I0PO)KHOM TPAHCIIOPTe; MeTO[MKaMU TIPOEKTUPOBAHKS, UHCTPYMEHTaIbHBIX CPe/ICTBaX
OTJIaJKV U JMarHOCTHKH MUKPOIIPOLIECCOPHBIX CUCTEM.

4. CTPYKTYPA 1 COAEPXAHUE NVUCITUII/IMHBI (MO Y JIs1)

Kop HaumeHoBaHMe pa3/jie/ioB U TeM /BU/J, 3aHATUSA/ Cemectp / | HacoB | IIpumeuanue
3aHATUA Kypc

Pa3pen 1. Pa3pen 1. BBegeHue B MUKpPONIPOILieCCOPHBIE CHCTeMbI yIIpaB/IeHUs

1.1 IToHsiTHE O MUKDOIIPOLIECCOPHBIX CUCTeMax yripasseHus /Jlex/ 8 2

1.2 O6MeH JaHHBIMHM B MUKPOIIPOIeCCOPHO¥ cucteme /JIek/ 8 2

1.3 ArnmapatHsle u nporpaMMHble cpezictea MIIC /JTex/ 8 2

1.4 M3YUEHUE MHTETPMPOBAHHOM CPEBI PA3PABOTKU /151 MK AVR 8 2 IpakTuyeckas
ATMEL AVR STUDIO //1a6/ MOZIrOTOBKA

1.5 N3YYEHUE AVR-KOHTPOJIJIEPOB ATMEL (ITOPTBI BBOJJA/BBIBO/IA) 8 2 INpakTryeckas
/J1ab/ TO/JITOTOBKA

1.6 Onepanyu C YicIaMu B JBOMYHOM cuUcTeMe curcieHus. [lepeBoj umcen U3 oHOM 8 2 [IpakTnueckas
CUCTeMbl CUMC/ieHus B ipyryto . CrieKTpasbHbIi aHannu3 epuouueckux CUrHaaoB TI0/IrOTOBKA
Cpe/iCTBaMU BCTPOEHHbIX (YHKIIMI MaTeMaTU4yeCKUX rnakeTtos /IIp/




1.7 Mukpornpouneccop - ocHoBa DBM. /Cp/ 3
Pa3pen 2. Pa3pen 2. [IpoekTHpoBaHie MUKPONPOLIECCOPHBIX CHCTEM

21 JTaribl MPOEKTUPOBaHUS MUKPOIPOLIECCOPHOW CUCTeMBI yripaBieHus /JIek/ 2

2.2 MaremaTuueckasi Mo/iellb MUKPOTIPOLIeCCOPHOU CHCTeMbl yTipaByieHust /JIek/ 4

2.3 [IpoekTripoBaHue anmapaTHbIX cpeficTB MIIC /Jlek/ 2

24 OpHokpucTanbHbIe MUKPOOBM /Jlek/ 2

2.5 Peanu3aius UGPOBBIX aTOPUTMOB yIipaB/ieHus /JIek/ 2

2.6 M3YUEHUE AVR-KOHTPOJIJIEPOB ATMEL (CTOPOXXEBOI TAUMEP 1 2 IpakTuyeckas
TAVIMEP/CUETUMK COBbITUN) /J1a6/ TI0JrOTOBKA

2.7 MN3YYEHUE AVR-KOHTPOJIJIEPOB ATMEL (CUCTEMA BHEIITHUX 4 IpakTuyeckas
[IPEPBIBAHUI) //Ta6/ MOAr0TOBKA

2.8 Peanusanys anropuTMOB YMHOKEHHUS U [ieJleHUs 1ieJIbIX HeOTpULiaTe/IbHbIX Ynces 2 INpakTryeckas
Pa3/IMYHOM pa3psAAHOCTH Ha si3bike accembiiepa /T1p/ TO/ITOTOBKA

2.9 JlokasbHble LIWHBI U NepudepuiiHble HIMHBI COBpeMeHHbIX KoMnbtoTepos (VLB, PCI, 1
AGP, ATA, Fast ATA, UDMA, ATAPI, SCSI uT.a.) /Cp/

Paspen 3. CnenpaibHbIe BONPOCHI pa3padoTKH MUKPOIPOLeCCOPHBIX

3.1 YBenuueHue GBICTPOZAEICTBHSI MUKPOIIPOLIECCOPHOM CHUCTeMBI /JIek/ 2

3.2 OnepanyosHsle cucteMbl OBM /Jlex/ 2

3.3 PacnipesiesieHHbIe MUKPOIIPOLIECCOPHBIE CUCTEMBI yIipaBieHu /JIek/ 2

3.4 N3YUYEHUE AVR-KOHTPOJIJIEPOB ATMEL (OPI'AHU3AILIVA ITAMSATI) 2 IpakTuyeckas
/J1ab/ TIOJITOTOBKA

3.5 M3YUYEHHUE AVR-KOHTPOJIJIEPOB ATMEL (IIOCJIEJOBATE/ILHEIN 2 IpakTuyeckas
VHTEP®ENC) //1a6/ TIO/[rOTOBKa

3.6 OrnpefeneHue apaMeTpoB LU(POBBIX GUILTPOB C MoMollkio nporpammbel FDATool 2 INpakTryeckas
cuctemsl MATLAB /Ilp/ M0/ OTOBKA

3.7 MopgenpoBanue LUpPOBOro GpuabTpa CpeACcTBaMU HHCTPYMEHTATbHOW CUCTEMBI 4 [IpakTnueckas
Borland C++ Builder /TIp/ TI0JTOTOBKA

3.8 MuKpomnpoLieccopsl MATOr0 U 111eCcToro nokoJsieHu /Cp/ 1
Pa3pen 4. Pasgen 4. MUY C B cucremax JCIXKT

4.1 MUKPOITIPOLIECCOPHAS (HIN®POBAS) 3AITUTA B CUCTEMAX 2
SJIEKTPOCHABXEHWS /JTex/

4.2 Cucrembl 6ecriepe60HOr0 37IEKTPOITUTaHKsT MUKPOTIPOLIECCOPHBIX KOMIUTEKCOB YKAT 2
/JTex/

4.3 [JucreTuepckoe yripas/ieHre CUCTeMaMH 2
TSITOBOTO 3/IeKTPOCHA0OKeHHsT Ha 6a3e MUKPOIIPOLIECCOPHBIX cHCTeM /JIek/

4.4 TArosble NoACTaHLUN 2
c ucnonb3oanreM ACY TII. MukporipolieccopHasi ccTeMa TejleMeXaHUKH
YCTPOMCTB 371eKTpOCHabKeHNsI JKele3HOoH fopory /J1ex/

4.5 BHEIITHVE YCTPOVICTBA OTJ/IAJIOUHOI'O CTEHIA(IIOJAK/IFOUEHUE AT- 2 [pakTuyeckas
KJIABUATYPBI) . BHEILIIHUE YCTPOMCTBA OT/JIAJOYHOI'O CTEHIA MOJTrOTOBKA
(COIIPSI)XEHUE C XXK-TTAHEJIBRO) /J1a6/

4.6 Pa3paboTka porpamMMeI Ha si3bike AcceMbJiepa /ijist 0OMeHa IaHHBIMH C TIOMOIIBIO 2 [IpakTnueckas
BcTpoeHHoro moaymst UART /IIp/ MOATrOTOBKA

4.7 Pa3paboTka nporpaMmel Ha si3bike C 17151 BBOZIa 1 0OpabOTKM aHalIOrOBBIX CUTHAJIOB C 4 [TpakTnueckas
TIOMOLLbI0 BCTpoeHHOro mogysist ALIT /TIp/ TMO/ITOTOBKa
Pa3pen 5. Pazgen IloAgroroBka K 3aHATUSAM

5.1 [ToproroBka K J1eKIJMOHHBIM 3aHsATUsIM /Cp/ 16

5.2 TToaroToBKa K 1abopaTopHbIM 3aHsTHsM /Cp/ 16

5.3 [ToAroroBKa K mpakTUueckuM 3aHsTusm /Cp/ 16




5.4 Brimonnenue KP /Cp/ 8 35 [TpakTrueckas
[OITOTOBKA

Pazpgen 6. KoHTaKTHBIEe Yachkl HA dTTeCTAlluI0

6.1 3amuTa KypcoBoit pabotel /KA/ 8 1

6.2 Ok3ameH /K3/ 8 2,3

5. OHEHOYHBIE MATEPUAJIbI

OrleHOYHBIE MaTepHaIbI [I71s TIPOBE/IeHHST TPOMEXXYTOUHOM aTTeCcTaliy 00yJaroIuXCst IPUBe/eHbI B TPUIOXKeHUH K paboueil mporpamme
JUCLIAIUIVHBI.

DOopMBI U BU/IBI TEKYIIIETO KOHTPOJIS TI0 JUCLIUIIMHE (MO/YJII0), BU/IbI 3a/IaHUH, KPUTEPHUH UX OLIeHWBaHUs, pacrpe/esieHre 6anioB o
BUZIaM TEeKYIIeT0 KOHTPOJIS pa3padaThIBAIOTCS MPeTio/iaBaTesieM AVCLUTUIHBL C yUeTOM ee CIieLIMUKA U JOBOASTCS 10 CBeJIeHHsT
00yuaroIIUXCsl Ha IEPBOM YueOHOM 3aHSITHHL.

TeKyIui KOHTPOJ/Ib YCTIEBAEMOCTH OCYIIIECTBIISIETCS TIPENo/jaBaTe/ieM JUCLIMIIMHBI (MOZYJIsl) B paMKaxX KOHTaKTHOUW paboThI U
CaMOCTOsITe/IbHON paboTel obyuarormuxcst. st GUKCHPOBaHUS Pe3y/IbTaTOB TEKYILEro KOHTPOJISI MOXKET UCIIo/b30BaThest JIOC.

6. YYEBHO-METOJMNYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIUIUVIMHBI (MO4YJIS)

6.1. PekoMeHyemas 1uTeparypa

6.1.1. OcHoBHas uTeparTypa

ABTOpBI, COCTaBUTENHN 3arJiaBue N3patensc On. agpec
TBO. IO
JI1.1 |CmupHoB HO. A., OCHOBBI MUKPO3/IEKTPOHUKH 1 MUKPOIIPOL|eCCOPHOM TexHUKU:  |CaHKT- https://e.lanbook.com/b
Cokosios C. B., TutoB  |yuebHoe mocobue Tetepbypr |ook/168550
E. B. : JlaHb,
2021

6.1.2. lono/iHUTe/IbHAA AUTEpaTypa

ABTOpBI, COCTaBUTEN 3arnaBue W3parensc 3. agpec
TBO. TOI
JI2.1 |3acoB B. A. MuKporpoljeccopHasi TEXHHUKA: KOHCIIEKT JIEKL[UH /IS CTY[. Camapa: https://e.lanbook.com/b
cretr. 220401 "MexaTpoHUKa" OuH. hopMbl 00yUeHHUsT CamI'YTIC |ook/130365
, 2008

6.2 IndopManMoHHBIE TEXHO/I0THH, HCII0/Ib3yeMble IIPH 0CYIeCTB/IeHHH 00pa3oBaTe/IbHOT0 IpoIiecca 1o JUCHUIUIHHE (MOJY.TI0)

6.2.1 IlepeyeHb JTUIEH3MOHHOTO U CBOOO/JHO PACIPOCTPAHSEeMOro NPOrpaMMHOI0 00ecreyeHust

6.2.1.1|HaKET Microsoft Office

6.2.2 Ilepeuens npodeccHoHaNbHBIX 6a3 JAHHBIX 1 UH(OPMALHOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1|Bba3a ganHbix Poccranpapra — https://www.gost.ru/portal/gost/

6.2.2.2|ba3a fanHbIx ['ocyjapcTBeHHBIX cTaHapToB:http://gostexpert.ru/

6.2.2.3|ba3a maHHbIX «Kesie3HOIOPOXKHBIE TepeBo3Ku» https://cargo-report.info/

6.2.2.4|VindopmarioHHo cripaouHas cuctema KoHcysbTaHT muttoc http://www.consultant.ru

6.2.2.5|VIndopmarioHHO-TIpaBoBol nopTan "apaHT http://www.garant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE AVCIHIUIINHBI (MOAYJIsT)

7.1|YuebHble ayJUTOPUM [i/1s IPOBEIEHHUS 3aHATHH JIEKIIAOHHOTO THTIA, YKOMIIJIEKTOBAHHbIE CIEIMATU3UPOBAHHON MeOebIo 1
TeXHUYeCKUMH CPeJCTBAaMHU 00yueHusi: My/IbTIMeIuitHOe 000pyAoBaHue AJis TIpeioCcTaB/eHus yue6HoM nHbopMaryy 60bIIoM
ayIUTOPYH W/W/K 3BYKOYCH/TMBatoLiee 000pyZoBaHye (CTaLiOHApHOEe UK MePEHOCHOE).




7.2|YuebHble ayfUTOPHH [i/Is1 TIPOBEIEHUS 3aHATHI CeMUHAPCKOTO THIIA, TPYTIIOBLIX U MHAUBU/YATbHBIX KOHCY/IbTAI|HM, TEKYILEro
KOHTPOJIS1 ¥ IPOME)KYTOYHOH aTTeCTal|uy, YKOMITIEKTOBaHHBIE CIIelHaTM3UPOBAHHON MeDesTbio ¥ TeXHUYeCKUMHU CPeZiCTBaMU
o0yueHusi: My/IbTUMeJUIHOe 000pyI0BaHVe W/WTK 3BYKOYCHTHBatoIIiee 000pyoBaHMe (CTalIOHAPHOE W/ TIEPEHOCHOE)

7.3|TTomelieHus1 711 CAMOCTOSITE/IEHOM PaboThI, OCHaIlleHHbIe KOMITBIOTEPHON TeXHUKOM C BO3MOXKHOCTBIO TIOJK/TIOUEHHS K CeTH
"WNHTepHeT" 1 0becrieyeHreM J0CTYTa B 37IEKTPOHHYIO HH(OPMALHOHHO-00pa30BaTe/IbHYI0 Cpe/ly YHUBEPCHUTETa.

7.4|T1oMeltieHus A7 XpaHeHHUsT U MPOGUIaKTUIeCKOro 00C/Ty>KUBaH s yueOHOTro 060pyA0BaHNs

7.5|JTabopaTopwsi, OCHaIIleHHasI CIel{fialbHbIM J1ab0paTOpHBEIM 000pyJ0BaHHEM: YIeOHO-MeTOANUECKH KOMITIEKC TI0 H3YUeHHTO
paboTs Mukpornporeccopa Intel 8080 u ero nepridepuiiHBIX YCTPOICTB.

7.6|ITomeltieHust [j7isi KypCOBOTO TIPOEKTUPOBAHHUS / BBIMOTHEHHSI KYPCOBBIX paboT, YKOMITIEKTOBaHHbBIE CTeL{HaTi31POBaHHOM
Me0ebI0 U TEXHUUEeCKUMH CpeJICTBaMK 00yueHHs (CTaLMOHapHBIMU WJTH TIEDEHOCHBIMH).




