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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

[lenstMmu  ocBOeHUS y4yeOHOW JUCHMIUIMHBL "ABTOMAaTU3UpPOBAaHHBIE U
MUKpPOIIPOLIECCOPHBIE CUCTEMBI  YNPABICHUS SJIEKTPONOJBHKHBIM  COCTaBOM"
SIBIISIIOTCA:

- chopMHUpOBaTh y CTYICHTOB OCHOBHBIE MpEJCTaBICHHUS 00 YCTPOWCTBE,
NPUHLIKIE AEUCTBUA U CHELU(PUKE YIIPABISIIOIINX BEIUMCIUTEIbHBIX MAILIUH;

- H3yYUThb CHOCOOBI U KPUTEPUHM BBIOOPA OCHOBHBIX KOMIIOHEHTOB
MUKPOIIPOLIECCOPHBIX CUCTEM YIPABJIEHUS AJIEKTPONOABUKHOIO COCTABA;

- U3YYUTb CTPYKTYPY MUKPOIIPOLIECCOPHBIX CUCTEM YIPaBICHUS.

3amayaMu  OCBOEHHUSI Y4YEOHON JUCHUIUIMHBI "ABTOMaTH3MpPOBaHHBIE U
MUKPOIIPOLIECCOPHBIE CHCTEMBI  YNPABICHUS SJIEKTPONOJBHKHBIM  COCTaBOM"
SIBIISIFOTCS:

— OCBOEHHE CTPYKTYPBl 3JEKTPOHHO-BBIYMCIUTEIBHON MaIllMHBI, a TaKXe
Ha3Ha4YeHMsI €€ OCHOBHBIX KOMIIOHEHTOB — IIPOLIECCOPa, 3aIOMUHAIOIINX YCTPONUCTB
U YCTPOMCTB BBOJA/BbIBOAA UH(OPMALINY;

— OCBOGHHME YCTpOHCTBA M TMpHUHIMNA JEHCTBUS YCTPOWCTB CBA3U
MUKPOIIPOLIECCOPHBIX CUCTEM YIPABIEHUS C TEXHUYECKUM OOBEKTOM — aHaJoro-
nu(ppoBbIX W IU(PO-aHATOTOBBIX IpeoOpa3oBarenel, YCTPOMCTB BBOAA/BBIBOMA
JTUCKPETHBIX CUTHAJIOB,;

— OCBOCHHME pa3IUYHBIX AaNMapaTHBIX MJIaTPOPM, HCHOIB3YEMBIX IS
U3TOTOBJICHUSI MHKPOIIPOLIECCOPHBIX CUCTEM  YINpPaBJICHMs, MPUHIMUIOB HX
IOCTPOCHHUSA, a TaKXKE€ METOJOB IMOBBIILIEHUS HAAEKHOCTU U OE30TKA3HOCTH
YIPABJISIOUUX BEIYUCIUTENbHBIX MAIIHH.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS IO TUCIUTUINHE (MOIYJIIO).

Ilepeuenp GopMUPYEMBIX Ppe3yJbTAaTOB OCBOSCHHS  00pa3oBaTeIbHOU
porpamMmsbl (KOMIIETEHIIMI) B pe3ysbTaTe 00y4eHHUs 10 AUCLUIUIUHE (MOAYIIO):

IIK-7 - Cnoco0eH nmpoBouTh 00y4eHHEe pabOTHUKOB JIOKOMOTHUBHBIX OpHraj
TATOBOTO TOJBUKHOTO COCTaBa (Jajee- JIOKOMOTHMBHasi Opuraja), TEXHUKOB IIO
pacmimpoBKe  MapamMeTpoB  ABWXKEHHUS  JIOKOMOTHBOB  (MOTOPBaroHHOTO
MOABUKHOIO COCTABA).

OOyuenue 1O JauCHUIUIMHE (MOJIYJNIO) TMpEearnojiaraeT, d4Yro IO €ro
pe3yiibTatam oOydJaromuiics OyieT:

3HATD:
TpeboBaHuss  HOPMATUBHO-TEXHUYECKOM  JIOKYMEHTAIlMU, TEXHUYECKHUX
PErIAMEHTOB K MUKPOIIPOIIECCOPHBIM cUcTeMaM yrpaBiieHusi. CTPYKTypy U COCTaB



MHUKPOIPOIIECCOPHBIX CHUCTEM YIPABJICHUS TATOBOTO IOJBMKHOTO COCTaBa,
NEPCIIEKTUBBl  PAa3BHTUSl CHCTEM yIpaBlieHHA. Bo3MOXHOCTH U 00jacTu
NPUMEHEHHSI CPEICTB MHKPOIPOIIECCOPHON TEXHWKUM Ha TIOJBHXKHOM COCTaBe.
Otanbl pa3BUTHUSA BBHIYUCIUTEIBHON TEXHUKH M €€ MPUMEHEHUS AJIs YIpaBJICHUS
TeXHUYECKUMU 00bekTamMu. OcHOBBI Teopuu uHPopmaiuu. Crnocodbl 00paboTKu
CHTHAJIOB B MHKPOIIPOIIECCOPHBIX CHcTeMax ynpaBieHus. CeTeBble TEXHOJIOTHH,
NPUMEHSIEMBIE TIPH OPTaHU3AIUN CHCTEM YIPABICHHS U B IIPOMBIIIICHHOCTH.

Baagern:
MertogamMu BbIOOpa PEKHUMOB pPabOThl YCTPOMCTB MHKPOIPOIECCOPHBIX
CHUCTEM

YMmern:

Ucnonb3oBath cpeAcTBa pa3pabOTKU OTJIAJKU MPOrpaMMHOIO OOeCreueHUs
JUIi  MUKPOKOHTpoOJUIepoB. Pa3pabaThiBaTh aJropuTMbl W MPOTpaMMBbl IS
MUKPOTIPOILIECCOPHBIX CHUCTEM ympaBieHus. Pa3pabaThiBaTh NPUHUIUNHAIBHBIC
CXEMBI, U3TOTABIMBATh MPOTOTUI CUCTEMBI YIIPABICHHS U OTJIAXKNUBATh €TI0

3. O0beM AUCIUILIUHBI (MOIYJIs).
3.1. O6mias TpyI0eMKOCTb JTUCIUIUIUHBI (MOIYJIA).

OO0miast TpyAOEMKOCTh JUCHUILIUHBI (MOAyJisi) coctaBisier 3 3.e. (108
aKaJieMU4YecKux yaca(oB).

3.2. O6bem paucuMIUIUHBL (Monaynsi) B (OpME KOHTAaKTHOW pabOThI
oOyyarommxcsi C  MeJarorM4eckuMu  paboTHUKaMU ©  (WIM)  JIMIaMH,
MPUBJIEKAEMBIMHU K peaju3alii 00pa30BaTEIbHONW MPOrpaMMbl HA MHBIX YCIIOBUSX,
IIPU MPOBEJCHUHN YUEOHBIX 3aHATHI:

KomnuectBo yacos

Tun yaeOHBIX 3aHITHI
Bcero | Cemectp Ne9

KonrakTHas paboTa Ipu nMpoBeIeHHH YueOHBIX 3aHATHI (BCero): 68 68
B tom uucne:

3aHATHSA JIEKIIHOHHOTO THIIA 34 34
3aHATHSA CEMUHAPCKOTO THIIA 34 34

3.3. O0beM AUCHUIUIMHBI (MOIYJisA) B (OpME CaMOCTOSTENIbHON paboThI
oOyyarommxcsi, a Takke B (¢(opMe KOHTAKTHOM paboThl O0O0y4YarIIMXCs C
MeJarornaecKuMy paboTHUKAMH U (WJIH) JTUIIAMU, TIPUBJICKAEMBIMHU K peaTn3alun
oOpa3oBaTeNbHOM  MpPOTPpaMMBI  HA  HHBIX  YCJIOBHSX, TP  TMPOBEIACHUU
MIPOMEKYTOUYHOM arrecTtannu coctapisieT 40 akageMuueckux vaca (OB).



3.4. Ilpu oOy4deHuun 1Mo UHIMBUIYaTbHOMY y4€OHOMY IJIaHy, B TOM YHCIIE TIpU

YCKOPEHHOM OOYYeHHUH, 00bhEM TUCHUIUIMHBI (MOIYJISI) MOXKET OBITh pPean30BaH

MOJIHOCTBIO B (DOpME CaMOCTOSITENIbHOM paboThl 0Oydaronnxcs, a Takke B (opme

KOHTAKTHOM paboThl OOyYaromUXCA C MEJarornuyecCKuMU paOOTHUKAMU M (HJIH)

JIMgamMu, IPUBJICKACMBIMH K pcajin3alvuu O6pa30BaTCHBHOﬁ I[IporpaMMbl Ha HMHBIX

YCIIOBUAX, IIPU IMTPOBCACHUN HpOMC)I(yTO‘-IHOfI arTecraiuuu.

4. ConepxaHue JUCHUTIUIAHBI (MOIYJIA).

4.1. 3aHsaTHs JIEKIIUOHHOTO THIIA.

/o

TemaTuka NEKIIMOHHBIX 3aHATHH / KpaTKOC COACPIKAHUC

Tpe60BaHI/I$[ HOpMaTI/IBHO-TGXHI/I'-ICCKOI\/JI JOKYMCHTAIIMU K MUKPOITPOLECCOPHBIM CUCTCMaM
yIIpaBICHUS

[lepeuens HopMaTuBHO-TexHUHEcKoi gokymeHTarmu. TP TC, TOCT, TY. TpeboBaHus, yCTaHOBICHHBIS
JOKyMEHTaMH K MHKPOIPOLIECCOPHBIM CHCTEMaM ynpasieHus. DyHKINH MUKPOIIPOIIECCOPHBIX CHCTEM
yIpaBIeHUs

BreraucnutenabHbie MalllhuHBI, 3TAIlbl UX PA3BUTHA, IPUMCHCHUEC KOMIIBIOTCPOB JIJIA
YHpaBJICHUSA TCXHUYCCKUMHU 00BbEKTaMH. SHGKTpOHHBIC I_II/I(I)pOBbIe BBIYUCIIUTCIBHBIC
MalIWHBI. CHCHI/IaHI/I3I/IpOBaHHLIC " YHUBCPCAJIbHBIC KOMIIbKOTCPHI.

Amnanorossie u 3JICKTPOHHBIC L[I/I(i)pOBBIe BBIYHCJIUTCIBbHBIC MAIIUHEI. CHeHHaJ’IHSHpOBaHHLIG u

YHUBEPCAJIbHBIC BBIYUCINUTCIIbHBIC MAllIMHBI. Hpe,IlCTaBJ'IeHI/Ie JaHHBIX B I_[I/I(i)pOBOI\/'I BBIYHCINTCILHON
MaliuHe

CrpyKTypa yHUBEPCAIBbHOMN BHIYMCINTENBHON MAIlIUHbI, €€ OCHOBHBIE KOMIIOHEHTHI.
OcHOBHbIE KOMIIOHEHTHI. LIeHTpalibHbIIT polieccop, 3aOMHHAIOIINE YCTPOUCTBA, YCTPOICTBA BBOIA/BHIBOIA
napopmanuu. [nHbI

Konnenuust noctpoenust yaupepcanbHoii DBM. Apxrekrypa ¢on Heiimana. ["apBapckas apxurekTypa.

[Tporieccopsl. ApXUTEKTYpHI IPOILIECCOPOB, KX OCOOCHHOCTH U 00JIACTh MPUMEHEHUS.
CrtpykTypa nporieccopa.

Ionsrue cuctemsl koMaua. OcobenHoctr RISC, CISC apXxuTekTypsI.
ApnpMeTHKO-JIOTHYECKOE YCTPOUCTBO, PETHCTPHI, CHETINKHI

3anomuHaronme ycrpoiictsa. Haznauenue, mpuHiun aeiictus. Bzanmopeiicteue

nmponeccopa u 3alilOMUHArOIuX YCTpOﬁCTB.

[TocTosiHHbIE 3amOMUHAlOIIHE YCTpoiicTBa. OCOOEHHOCTH KOHCTPYKIIUH, IPUHITUI IeHCTBUS, 001acTh
MIPUMEHEHUS.

3anoMHHalOmKe YCTPOHCTBA C MIPOUBOIBHOM BEIOOPKOI. OCOOEHHOCTH KOHCTPYKITHH, IPUHITUIT JEHCTBUS.
Hepapxus B opranu3zanuy 3anoMHHaOMKX ycTpoiicts [[OBM

VYerpoiicTBa BBOJa/BBIBOIA.
Hasnauyenue ycTpioCTB BBOJIa BEIBO/IA, MX KIIACCH(UKAIMS YCTPOICTB 110 THUITY 00pabaThIBaeMbIX CHI'HAJIOB,
aHaoro-1udpossie, udpo-aHaroroBse MpeodpazoBaTey, yCTPOHCTBA BBOAA/BBIBOJIA IU(PPOBHIX CUTHAJIOB

Amnaioro-uu¢poBsie IpeoOpa3oBaTeny.

Hasrnauenne ananoro-ungposix npeodpaszosareneil. Onepanyn KBAHTOBaHUUS 110 YPOBHIO, JUCKPETH3ALUH
o BpeMeHu. BoccranoBanenne curnana. [IpeobpasoBarenn HapspKeHHUS B KO M YaCTOTHI B KOJI.
Ha3znauenne, mpuHIAI ASHCTBHA aHATOTO-ITU(POBHIX Tpeodpasopareneit. [lapanemmpusiit AL,
unrerpupytommii AL, densra-Curma ALII. ITpeoOGpa3oBanue MpoiiIeHHOTO IyTH M CKOPOCTH B I (pOBOH
9KBUBAJICHT




TemaTuka JIEKIMOHHBIX 3aHATUN / KpaTKOE COJIEpKaHHE

Hudpo-ananoropeie mpeodpazoBaTey.

Hasnauenue, npuHIMIT IeicTBUS M(POaHATOTOBBIX Mpeobpa3Boareneii. [IpeodpazoBaresiu ¢ MaTpuriei
JIBOUYHO-B3BEIICHHBIX PE3UCTOPOB U MaTpHieit R-2R. XapakrepucThkY 1IU(PO-aHATOTOBBIX
npeoOpa3zoBateneit

YCTpOﬁCTBa BBOI[&/BBIBOI[a JUCKPETHBIX CUTHAJIOB U UBMCPEHUS BPEMECHU.

DOJNeMeHTHl YCTPHOCTB BBOIA/BBIBOA IIM(POBHIX CUTHANOB. [ eHepaTopsl, TaiiMepsl, cuéTanku. Peanmsanns
Pa3IMYHbIX 3a/1a4, BEIMOIHIEMBIX MHKPOIIPOLIIECCOPHBIMH CHCTEMaMH YIIPABICHHS IPH TOMOIIH CPE/ICTB
00paboTKH IU(POBHIX CUTHAIIOB.

10

CpencTBa KOMMYHHMKAIIUU MUKPOIIPOLIECCOPHBIX CUCTEM YIIPABJICHMUSL.
Kanansl cBA31 MUKPOIPOIIECCOPHBIX cucTeM. MHTepdeiichl, IpOTOKOoIbl 0OMeHa nH(OopMaIuei.

11

TeXHOoJIOrny IOBBIICHUS HaJIEKHOCTU U 0€30TKa3HOCTHU MUKPOITPOLECCOPHBIX CUCTEM

yIpaBJICHHUS.
AnmnapaTHasi 130bITOYHOCTh U M30BITOYHOCTh JAHHBIX, PE3EPBUPOBAHIE OCHOBHBIX KOMIIOHEHTOB
MHKPOIIPOIIECCOPHBIX CHCTEM ymnpaBieHHs. Koabl ¢ 0OHapyx)eHHeM OMMOOK M KOJBI ¢ KOPPEKIHei oMok

12

CTpyKTypa MUKpPOIPOLIECCOPHON CUCTEMBI YIIPaBJICHUS JOKOMOTHBA

PacnpenenéHHBIIl MHOTOYPOBHEBBIH ITOIXO0/ K IIOCTPOCHUIO MHKPOIIPOIIECCOPHBIX CHCTEM YIPABICHHS.
3aga4m, pemaeMble pa3IndHBIMA KOMIOHEHTAMH MUKPOTIPOIIECCOPHBIX CUCTEM YIpaBJIeHUs. Bri6op
amnmnaparypbl MUKPOIIPOLIECCOPHBIX CHCTEM YIIPaBICHUS

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie paboThI

HaumenoBanue n1abopatopHbIx paboT / KpaTKoe coaep:KaHue

3HakoMcTBO ¢ maTdopmoit Arduino.

I/ICCHC,I[OBaHI/Ie MaKEeTHOH IIIaThl JJIA OecrraeyHOIro MOHTAXa OJICKTPOHHBIX CXEM. C60p H OTjIaJgKa
OJICKTPOHHBIX CXEM. HonyquI/Ie HAaBBIKOB UCIIOJIb30BAHNUE U3MCPUTCIIbHBIX l'[pI/I60pOB.

N3ydenune ycTpolCTBa MOPTOB BHIBOAA IU(PPOBHIX CUTHAIOB. [loydeHre HABRIKOB PabOTHI ¢
WHTETPUPOBAHHON Cpeor yIpaBleHHs, pa3pabOTKH U 3arpy3KH B TAMATh KOHTPOJUIEpA W UCTIOTHEHUS
poTpaMm

BBoa poBbIX CUTHATIOB.

Peanmzanus mopsgKoBO-BpeMEHHOTO CBSI3BIBAHUS B 3aauax ynpasieHus. [10yueHre HaBBIKOB YIPaBICHUS
YCTPOMCTBOM BBOJIa IM(POBOTO CHrHaja. MeToibl o/1aBiieHue ipede3ra KOHTaKTOB, BBOJ B
MHUKPOKOHTpOJIJIEp HH(POPMAINK OT epeKiIrovaTesnei

HccnenoBanue nudpo-aHasoroBoro npeoodpasonaress
HUccnenosanme LIAII ¢ marpuneii R-2R. OnpeneneHne xapakTepUCTHK TOYHOCTH MPpeoOpa3BaHus THPPOBOTO
CHTHaJa

UccnenoBanue ananoro-uudposoro npeodpasoparess
Hccnenosanue napasmiensuoro AL

HccnenoBanue reneparopa ¢ LIMPOTHO-UMITYJIBCHOW MOIYJISILIUEN
T'eHepaTop ¢ MUPOTHO-UMITYJIBCHON MOYJISINEH MUKpOKOHTpoIIIepa. M3ydenue ycTporcTBa, crmioco0oB
MpPOrpaMMUPOBAHUS Te€HEpaTopa

[upoTHO-UMITYIIbCHBIN TpeoOpa3oBaTeb NOCTOSIHHOTO HAPSKEHUS
anaBJIeHHe JABUIaTCJIEM IIOCTOAHHOI'O TOKA. YCTpOﬁCTBO 1 IMPUHIUIT HeﬁCTBHH MOCTOBOI'O
Hpe06pa3OBaTen$1. Hcnonp30BaHHE MOCTOBOIO HpCO6pa3OBaTGHH U1 pEBEPCUPOBAHUA ABUTATCIIA

ABTOHOMHEBIN HWHBCPTOP HAIPSIKCHUSA C H.[PIpOTHO-PIMHyJ'ILCHOﬁ MO,Z[yJ'IﬂI.[PICﬁ
[Iprumenerne nEBEpTOPOB. [IpHHINT GOPMHUPOBAHUS BEIXOIHOTO CUTHAJIA HHBEPTOPA. AJITOPUTM
yrpaBieHus KodamMu HHBepTopa. CriocoObl BO3AEHCTBHS Ha TTapaMeTPhI BBIXOIHOTO CUTHANIA




4.3. CamocrosiTenbHas paboTa 00y4arommuxcs.

Bun camocrositensHOM paboTh

1 |[ToaroroBka k JabopaTOpHBIM paboTam

HOI[FOTOBKa K HpOMCH(YTOqHOﬁ aTrrecraguu.

3 | IloaroroBka K TEKyIeMy KOHTPOJIIO.

5. IlepeueHp wu3MaHMM, KOTOpPHIE PEKOMEHAYETCS MCIIOIb30BATh IIPU
OCBOEHUU JUCHUILIUHBI (MOYJIA).

Ne

/ bubmmorpadudeckoe onucanue Mecro nocrymna
II/11

1 MuKpOIpOLECCOPHBIE CUCTEMBI ABTOBEACHUS HTB (yu.3); HTb (yu.6);
3IeKTpONoBUKHOTO cocTaBa JI.A. Bapanos, S1.M. I'onosuuep, | HTB (96.)

E.B. Epodeer, B.M. Makcumos; [lox pen. JI.A. bapanoBa
OnnoroMHoe u3ganue Tpancnopt , 1990

2 Metoanueckue yka3zaHus K 1a00paTOPHBIM paboTaM 1o HTBb (yu.3)
JUCLUILIMHE "ABTOMaTU3UPOBAHHBIE CUCTEMBI YIIPABICHUS
AJIEKTPOIIOABUKHBIM cocTaBoM" s crienrasibHocTy 181400
"DneKTpuuecKuil TpaHCTIOPT XKele3HbIX Jopor” A.H.
CaBocwkuH, O.E. [lynosukos; MUUNT. Kad. "Dnexrpuueckas
tara" Ognoromuoe n3manne MUNUT | 2002

3 Muxkponpolieccopbl ¥ MUKPOIIPOLIECCOPHBIE CUCTEMBI HTB (29); HTB (yu.3)
ynpasienus npeodpazosarensimu J.I1.C. A.H. CaBocbkuH,
O.E. [lynoBukos; MUUT. Kad. "Dnexrpuueckas tara"
Onuoromuoe u3ganune MUUT , 2007

6. IlepedyeHp COBpeMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX W
MH()OPMAIIMOHHBIX CHPABOYHBIX CHCTEM, KOTOpPHIE MOTYT HCIOJb30BaThCS MPHU
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

elibrary.ru

arduino.cc

7. TlepedyeHb  JWIICH3UOHHOTO W  CBOOOJHO  PaCHPOCTPAHIEMOTO
MpOrpaMMHOr0 OO€CIedYeHus, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOMMOTO JIJIs1 OCBOCHMSI TUCIIUTTUHBI (MOYJIs).

WNuTterpupoBanHas cpena pa3paboTku mporpaMMHOro odecnedeHus Arduino
IDE




8. Ommcanme MaTepUATBHO-TEXHUYECKOW 0a3bl, HEOOXOTUMON IS
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUIMHE (MOIYIIIO).

Komneiotep u npe3eHTaloHHoe 000pyI0BaHNe

W3meputenbuble  mpubopsl  (TecTepbl, ocumwuiorpadsl, 1abopaTopHbIE
VUCTOYHUKH MTUTAHUSA)

Pabouee mecTo cTyneHTa 11 MPOBEACHUS JIAIOOPATOPHBIX 3aHATHI

[15BM

MHUKPOKOHTPOJUIEP ¢ KOMILJICKTOM JJIEKTPOHHBIX KOMIIOHEHTOB JIsi COOpKU
cXeM

WN3meputensabie  mpubopsl  (TecTep, ocuwuiorpad) u J1abOpaTOpHBIN
VCTOYHUK MTUTAHUS

9. ®opma MPOMEKYTOUHOM ATTECTALNU:

3ayet B 9 cemectpe.

10. OueHOUHBIE MAaTEpHUAIIBI.

OI.[GHO‘IHBIG MaTcpuaibl, IIPUMCHACMBIC IIPHU IIPOBCACHHUU HpOMG)KYTO‘IHOﬁ
arrecraium, pa3pa6aTI>IBaIOTC$I B COOTBCTCTBHH C JIOKAJIbHBIM HOPMATHBHBIM aAKTOM
PYT (MUAUT).
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