MHUHHUCTEPCTBO TPAHCIIOPTA POCCUICKOM ®EJEPALIIN

OEJIEPAJTBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE
YYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMSA

«POCCHUUCKHNHA YHUBEPCUTET TPAHCIIOPTA»
(PYT (MUUT)

Pabouyast mporpaMma AUCHUILIHHBI (MOTYJIsE), \
KaK KOMIIOHEHT 00pa30BaTeIbHON IPOrpaMMbl
BBICILIEr0 00Pa30BaHUsl - IPOrPaMMbI CIICLIUAIUTETA
110 CTICIIHATLHOCTH
23.05.05 Cucremsl o0ecrieyeHus IBHKEHHS TT0E30B,
YTBEPKIEHHOM nepBbIM npopexkropoM PYT (MUNT)
Tumonunsm B.C.

NG /

PABOYASI MPOIPAMMA JUCLMITJIMHBI (MOIY.JI5D)

OcHOBBI Ml/IKpOHpOIIeCCOpHOﬁ TEXHUKH U MIPUKJIIATHOE IIPOrpaMMHUPOBaAHHAE

CrnenuaibHOCTD: 23.05.05 Cucremsl oOecrneueHus IBHIKEHUSA
I10C€3/10B
Creuunanus3anus: TenekOMMYHHUKAIIMOHHBIE CUCTEMBI U CETH

JKCIJIC3HOAOPOKHOI'O TpaHCIIopTa

dopma oOydeHUS: Ounas

PaGoyast mporpamma JUCHUUITIIMHBI (MOJYJIs1) B BUJIE h
AJIEKTPOHHOTO JOKYMEHTA BBITPYKEHA U3 €HHOI
KOPHOPaTUBHOM HH(OPMAIIIOHHON CHCTEMBI YIIPABICHUS
YHUBEPCUTETOM M COOTBETCTBYET OPUTHHAITY
J

IIpocTas anexTponHas moanucsk, BeitanHas PYT (MUUT)
ID noxmucu: 21905
IMoxmucan: 3aBenyromuii kadenpoit AHTOHOB AHTOH
AmnartonbeBuY
Jlara: 17.04.2024




1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

[lenbto mpenogaBaHUsl AUCLMILINHBL SBISAETCS (OPMUPOBAHUE y CTYAECHTOB
0a30BbIX 3HAHUM W yMEHUH B o00dacTH (PYHKUIMOHUPOBAHUS, IOCTPOCHUS U
IIPUMEHEHUS MUKPOIIPOLIECCOPHON TEXHUKH

3amaun:  (GOPMHUPOOBAHUE  ONPEACIICHHBIX HABBIKOB ISl  CO3JAHUA,
o0CITy)KMBaHUS IUPPOBBIX TEIEKOMMYHUKAIIUOHHBIX CUCTEM JKEJIE3HBIX JI0POT.

2. Ilnanupyemble pe3ynbTaThl 00yUeHHS 110 AUCHUIUTHHE (MOJTYJIIO).

[Tepeyerr GopMHUpPYyEeMBIX pe3ylIbTaTOB OCBOCHHSI  0Opa3oBaTEILHOM
porpaMmMbl (KOMIIETEHIIUM) B pe3yJIbTaTe OOy4YEHUS 110 JUCIUIUINHE (MOTYIIIO):

ITIK-1 - CnocoOeH opraHu30BbIBATh U BBINOJHATH Pa0OTHI (TEXHOJIOTHUECKHE
IIPOLIECCHI) TI0O MOHTAXYy, SKCILUIyaTalluu, TEXHUYECKOMY OO0CITYy>KHBAaHUIO, PEMOHTY
U MOJEPHHU3AIUU OOBEKTOB CUCTEMBI OOECIIEUEHUsI JBUKEHHUS MOE3/10B HA OCHOBE
3HAaHUK 00 OCOOEHHOCTAX (PYHKIMOHUPOBAHUS €€ OCHOBHBIX 3JJIEMEHTOB H
YCTPOMCTB, a TaK e MPABUIJI TEXHUYECKOTO 00CTYKUBAHUS U PEMOHTA.

OOyueHue 1O JUCHUIUIMHE (MOJIYJNI0) TMpernojiaraeT, 4YTo IO €ro
pe3ynbTaTam oOydaronuiics OyaeT:

3HaTh:

- METOJbl pacuera MapaMeTpOB IMEpeaaud JIMHUN CBSI3U W TapamMeTpoB
B3aMMHBIX BIUSHUN MEXITy HUMU, IEPEIATOYHBIX XapaKTEPUCTUK AICKTPUUECKUX U
BOJIOKOHHO-OIITHUYECKHUX JINHUN CBSA3HU

YMmern:

- IPUMCHAITH B HpO(b@CCHOHaHBHOﬁ ACATCIIBHOCTH COBPCMCHHBIC TCXHOJIOTUH
IMPOCKTUPOBAHHUA U MOHTAXKA SJICKTPUYICCKUX U OIITHYCCKHUX JINHUN CBsA3HU, MCTOAbI
MOCTPOEHUS aHAJIOTOBBIX U ITU(POBBIX CUCTEM TEpeIayll CUTHAJIOB

Baanern:

- HaBBIKOM BBIMIOJIHEHUS] PpabOThl HAa MPOU3BOJICTBEHHOM  Y4YacTKe
YKEJIE3HOIOPOKHOM AIEKTPOCBSI3U 10 AKCILTyaTallkH, TEXHUYECKOMY
0oOCITy’)KMBaHHIO, PEMOHTY H  MOJICPHMU3AIUU  YCTPOMCTB W  DJICMEHTOB
TEJIEKOMMYHUKAIMOHHBIX CUCTEM U CETEH

3. O0beM TUCHUTUTMHBI (MOJTYJIS).

3.1. Ob6mas Tpy10eMKOCTb TUCITUTUINHBI (MOTYJIS).

OOmrast TpyAOEMKOCTh JUCHUUILIMHBI (MOJyJisi) cocTaBisier 7 3.e. (252
aKaJIeMUYECKHUX yaca(oB).



3.2. O0bem gucuMIUIUHBI (MOIynsi) B ¢dopMe KOHTAKTHOM pabOThI
oOyJaromuxcsi C  MeJarorM4ecKuMM  paboTHUKaMu HW  (WIM)  JIMIIAMH,
MIPUBJIEKAEMBIMU K peain3aiuy 00pa3oBaTeIbHON MPOTrpaMMbl Ha UHBIX YCIIOBHSIX,
IIPU MTPOBEICHUH YICOHBIX 3aHATHH:

KonngectBo yacos
Tun yaeOHBIX 3aHITHI Cemectp
Bcero

Ne4 | Ne5

KonrakTHas paboTa Ipu NpoBeIeHNN YUeOHBIX 3aHATHI (BCEro): 112 48 64
B tom uucane:

3aHATHSA JIEKIIHOHHOTO THIIA 64 32 32

3aHATHS CEMUHAPCKOTO TUTIA 48 16 32

3.3. O0beM AMCHMIUIMHBI (MOIYJsA) B (OpME CaMOCTOATEIbHON padOThI
oOyyarommxcsi, a Takxke B (opMe KOHTAKTHOM pabOThl O0O0ydYaronmxcs ¢
NEeAarornYecKUMU pabOTHUKAMH U (WJIH) JHUIIAMH, TTPUBJICKAEMBIMU K pealli3aliu
o0pa3oBaTeNpbHOM TPOrpaMMbl  HA  HHBIX  YCJIOBHSIX, TMPU  IPOBEICHUU
IPOMEXYTOUHOM arrecTanuu coctaBiser 140 akaneMuyeckux yaca (OB).

3.4. IIpu oOy4eHuH MO UHIUBUIYAITBHOMY y4eOHOMY IIaHy, B TOM YHCIIE IIPU
YCKOPEHHOM OOYY€HUHU, 00BEM TUCHMIUIMHBI (MOIYJsI) MOXKET OBITh peaTn30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM pabOThl 00y4aroIIuXxcs, a Takke B popme
KOHTAKTHOM paboThl OOydYarolmUXCAd C TMEJAarorMuyeCKuMU paOOTHUKAMU W (WJIH)
JULAMH, TPUBJIEKAEMBIMU K peaM3ali 00pa3oBaTEIbHOM MPOrpaMMbl Ha WHBIX
YCIJIOBHSIX, IPU MPOBEAEHUN IPOMEKYTOUYHOM aTTECTALNH.

4. ConepskaHue JUCIUATUIMHBI (MOIYJIS).

4.1. 3aHITHA JTEKIUOHHOTO THUIIA.

/ TemaTuka JEKITMOHHBIX 3aHATUM / KPATKOE COJEPIKaHNE
/1

1 |OO6mas cxeMa MUKPOKOHTPOJIIIEPOB, UX BO3MOXKHOCTH
PaccmarpuBaemble BOIIPOCHL:
- pe€amm3anusa MUKPOKOHTPOJIJIIEPOB

2 |OcHoBHI s13bIKa AcceMOepa

PaCCManI/IBaCMLIC BOIIPOCHI:

- pPECYpPCHI IPOTrpaMMUCTa MUKPOKOHTPOJIJIEPOB

- CTaJluu CO3J1aHus MMPOrpaMMHOTO obecnieuenus

3 |Opranu3zaius naMsaTH B MEKPOIIPOIIECCOPHBIX CHCTEMaX

PaccmarpuBaemblie BONIPOCHI:

- HUKIIMYECKHUEC AJITOPUTMBI

- BBOJI/BBIBOJ JAHHBIX




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

- QHAJIOT'OBBII BBOJ/BBIBO/I.

HOI[KJ'II-OLIGHI/IC 00BEKTOB KOHTPOJIA U YIIPpaBJICHUSA
PaccmaTpuBaemble BOIIPOCHI:

- apXHUTEKTYpHI porieccopoB: ['apBapackas u [IpuHcTOHCKAs
- RISC / CISC npoueccopst

- DSP-niponieccopst

[Ipumeps! peasnzanyy peajbHbIX MUKPOKOHTPOJUIEPOB
PaccMarpuBaeMbie BOIIPOCHL:

- OTJIMYHE B apXUTEKTypax mpoueccopos ['apBapackoii i [IpHHCTOHOBCKOI
- RISC / CISC mpoueccopst

OcobeHHoCTH IMOAKIIOYCHUS IMTUTAaHU

PaccmarpuBaeMblie BOpOCHI:

- HoTpedsieMast MOITHOCTD B PA3IMYHBIX PEXMMaX paboThI

- [IPY Pa3JINYHON TEXHOJIOTHH BHIITOIHEHHS OJHOKPUCTAIBHBIX MUKPOKOHTPOJUIEPOB
- BUZIBI TAKTHPOBAHUS

Peructpsei, AJIY B MUKPOKOHTpOJIIEpax U MUKPOIIpoIIieccopax
PaccmarpuBaeMble BOIPOCHL:

- LUQpOBBIE, aHAJIOTOBBIE MTOPTHI BBOIa/BBIBOIa B MUKPOKOHTPOJIIIEPax

- mukpokoHTposuiepsl PICMicro, AVR, BasicStamp

OCHOBHBIC PECYPCHI ITpOrpaMMHCTA

PaccMaTpuBaembie BOIPOCH:

- perucTpsl 001Iero Ha3HaueHHs. BUabl KOMaH

- (hopmartsl TaHHBIX. ApUPMETHIECKUE U TOTHISCKHE KOMaH/IbI
- OuTHI, OATHI, CIIOBA, JBOMHBIE CJIOBA

SI3pIKM onUCcaHus ajropurma
PaccMarpuBaeMble BOIIPOCHL:

- KOJUPOBAaHUE aJITOPUTMA

- TECTUPOBAHHUE U OTJIAJKa MPOrPaMMBbI

- KOMaH/Ibl CPAaBHEHHSI U YCIOBHOTO IIepexo/ia
- IPOEKTUPOBAHNE BETBAIINXCS aJITOPUTMOB

10

Opranu3zanus namsiTi

PaccMaTpuBaembie BOIPOCH:

- BUJIBI a/Ipecaruu

- onucaHue u 06paboTka MacCUBOB

- HCTIONIb30BaHUe KOMIUIISITOpa AcceMOiepa

- TUIIOBas CTPYKTypa acceMOJIepHON MPOTrpaMMBI

11

BI/I,I[LI, paspa60TKa 1 KOJAUPOBAHUEC MUKIIMYCCKUX AJITOPUTMOB
PaccmaTpuBaemble BOPOCHI:

- IPUMEHEHHE BCTPOECHHBIX BO3MOxkHOCTEN ALITT

- noctpoenue L{AII nmocienoBaTenbHBIX U MTapaJlIeIbHBIX

12

[ToaxmroueHne CBETOANOIOB Ha ITU(DPOBBIE BBIXOIBI

PaccmarpuBaemble BOIIPOCHI:

- IOAKJIIFOYECHHE CBETOANOI0B Ha HH(prBBIe BBIXOIbI (OJII/IHO‘-IHBIX, CEMUCETMCHTHBIX I/IH)II/IKaTOpOB)
- IOAKJIIFOYCHHNE KHOIIOYHBIX BBIKHIO'—IaTeJ'IefI (MeTO]lBI IIOAABJICHHE 3BOHA KOHTaKTOB)

- IOAKJIIFOYCHHNE CABUTIOBBIX peFHCTpOB

13

BBoz1 ¢ MaTpu4HON KJIaBHATYyphI
PaCCManI/IBaCMLIG BOIIPOCHI:

- ynpasnenue XKKU

- YIIpaBJICHUEC BJICKTPOMArHUTHBIM peEiIe




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

n/m
- mpeobpa3oBaHne ypoBHe# RS-232
4.2. 3aHATHS CEMHUHAPCKOTO TUIIA.
JlaGopatopHbie pabOThI
Ne
/ HaunmenoBanue 1a00paTopHbIX paboT / KpaTKOe CoIepKaHNe
II/11
1 HOI[KJ'II-OLICHI/IC " YIIPaBJICHUEC CEMHUCCTMEHTHBIMH WHANKATOPAMH.

B xoze BeImoHEHUS na60paTopH01>’I pa6OTI)I CTYACHT U3YYaCT MOAKIIOUCHHUC U YIIPABJICHUC
CEMHUCETMEHTHBIMHA NHAUKATOpaMHU

[IporpamMmmupoBaHue BETBSILUXCS alrOpUTMOB. OIpOC COCTOSHUS KHOIIKU U yIIpaBJICeHHUE

CBECTOAMOJ0OM
B xoze BbImoMHEHUS 1a00paTOPHON pabOTHI CTYICHT H3y4aeT MPOrpaMMHUPOBAHUE BETBSIIUXCS alTOPUTMOB.
Onpoc cOCTOSIHUS KHOIIKU M YIIPaBIE€HUE CBETOHOI0M

IToaknrouyeHue 00BEKTOB KOHTPOJIA U YIIPABJICHUS IO CTAHAAPTHBIM IIPOTOKOJIaM II€peaavin

JaHHBIX
B X0A€ BBITIOJTHCHHUA na60paT0pH0ﬁ pa60TH CTYACHT U3Yy4acT MOAKIIOUCHUC 00BEKTOB KOHTPOJII U
YIIpaBJICHUA IO CTAHAAPTHBIM IIPOTOKOJIAM IEpeAadIn JaHHBIX

IIporpammMupoBaHre NUKIMYECKUX AIITOPUTMOB

B xoze BeIoMTHEHUS 1a00paTOPHOH pabOTHI CTYICHTOM H3y4aeTcsi: paboTa ¢ aHAJIOTOBBIMHU BXOJAMH.
IIporpaMMupoBaHue — U3MEHEHHUE IPKOCTH CBEUEHUS CBETOIMO0a, 10 cpeacTBaM IIINMM, uepes
MOTEHLIIMOMETp, moAKItoueHHbIN K ALl MukpokoHTpoIEpa

O06paboTka cUMBOJIBHON HHGOPMAITUU
B xone BhIonHeHNs 1a00paTOpHON paboThl CTYJEHTOM H3ydaeTcsi 00paboTKa CUMBOJILHOM HH(OpManuy,
BBEIBOJ TeKCTOBOM nHpopmannu Ha KK

Peanuzanus nuHeitHOTO anroputa B AccemOmuepe
Brmomnasiercs pacuet mo popmMyie 1*1-T+M. CTyISHTH 3HAKOMSTCS C 000JI0YKOH MPOrpaMMHUPOBAHUE U
MNpEACTABJICHUN OTPHULATCIIbHBIX YUCCII B JOIMMOJTHUTCIIBHOM KOAC

BetBsimuiics anroput™ B accemoOiepe.
ITporpamMmupoBaHe BEIYUCICHHUH MO YCIOBUIO. 3HAKOMCTBO M 3aKpeJIeHHEe KOMaH YCIOBHOTO U
6e3ycmoBHOrO nepexonaa. [loHsaTe MeTok.

Pabota c nenoukamu JaHHBIX B acceMoepe.
Peanmzanus nukioB u padorta ¢ O3Y cpenctBamu acceMOnepa

4.3. CamocrosiTenbHas padoTa 00y4Jarommuxcs.

/o

Bun camocrositensHOM paboTh

W3y4yeHne 1ONONHUTENBPHON JIUTEPATYPBI

[ToaroToBka k 1a00paTOpHBIM paboTaM

IIoarororka k HpOMC)KYTOLIHOI\/'I aTTeCTalinuu

IIoarororka k TCKYLIEMY KOHTPOJIIO

IIoarororka k HpOMC)KYTOLIHOI\/'I aTTeCTaluu.

o O B W N

IIoarororka k TCKYLIEMY KOHTPOJIIO.




5. IlepeueHp wW3gaHUI, KOTOPbIE PEKOMEHIYETCS HKCIOJIb30BaTh IPH
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

Ne

i bubnuorpapuyeckoe onucanue Mecro nocryna

1 Apxurekrypa 9BM u BEIYHCIUTEIILHBIC https://znanium.ru/catalog/document?id=420774
cuctembl Ctenuna B. B. YueOnuk KYPC -
384 c.,2023

1 MukpomnporieccopHasi TexHuKa: BBeaenue B | https://znanium.ru/catalog/document?id=304386
Cortex-M3 OropoguukoB 1. H. YuebHoe
nocodue ®JIMHTA - 116 ¢c., 2017

6. IlepedyeHp COBpEeMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(GOPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HMCIOJB30BaThCS MPH
OCBOEHUU JTUCUUIUIMHBI (MOAYJIS).

1. copaBoyHas  uHpopmanus O  MHUKPOKOHTpoiuiepaM  arduino
https://arduino.ru/Hardware

2. si3p1k iporpammupoBanus IDE arduino https://arduino.ru/Reference

7. llepedyeHb  JHUIIEH3MOHHOTO U  CBOOOJHO  PacHpOCTPaAHSIEMOTO
MpOrpaMMHOr0 OO€CTeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOT0 JIJI1 OCBOCHUS JUCIUTLIMHBI (MOIYJIs).

JInmeH3MOHHOE MPOTPAMMHOE O0eCTIeueHue

. Microsoft Windows XP Professional (mpegycranoBieHa);

. Microsoft Windows Server 2000 R2 (mporpamma MSDN);

. Microsoft Office 2013 (Kopnopatusnast nmunensust MI'YIIC (MUNT));
. Embarcadero RAD Studio XE2 (ITokymka 3a cuér cpeacts UTTCY);

. Kommnac3D (Trial);

. Microsoft Visio 2013 (nmporpamma MSDN);

. Microsoft Access 2013 (mporpamma MSDN);

. DeviceLock 2010 (IToxynka 3a cué€r cpeactB Kadenpsl);

0O I N Lt A W N =
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[IporpamMmMbl,  TIOCTaBJICHHBIE  COBMECTHO  C  JIaDOpaTOPHBIM
000pyI0BaHUEM);

8. OmmcaHue MaTepuUaJbHO-TEXHUYECKOW O0a3pl, HEOOXOJAMMOM IS
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo JUCIUILTMHE (MOIYIIIO).

VYuebnas ayautopus Ha Tpynmy g0 30 uyenoBek, o00OpymoBaHHas
komnbetorepamu ¢ OC WINDOWS, smyngaropom DOS, nanpumep DOSBox,
INSIGHT, IDE Arduino. MukpokouTposuiepsl arduino ¢ nepedupueii: pe3sucTopsl,




CBETOJMOMAbI, KHOIKH, TMEpPEeKI0YaTenu, KK JUCIUICH, COCIUHUTENbHBIE U
nepedupuitHbie MPOBOIA.
9. ®opma MPOMEKYTOUYHOU ATTECTALINU:

3auer B 4, 5 cemecTpax.

10. OueHouHbIE MaTEPHAIIBI.

OueHouHblE MaTepHualibl, IPUMEHIEMBbIE NPU MPOBEACHUH IMPOMEKYTOUHOU
aTTeCTallH, pa3padaThIBalOTCA B COOTBETCTBHUH C JIOKAJIbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

JOIIEHT, K.H. KadeIpbl « ABTOMATHKA,
TeJIEMEXaHHUKa U CBA3b Ha

YKEJIE3HOJOPOKHOM TPAHCIOPTEN» A.E. Banpmun
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