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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[lenssMu oOcBOE€HHsSI Y4E€OHOM JUCUUIUIMHBI "ABTOMaTU3UPOBAaHHBIE U
MUKPOIIPOLIECCOPHBIE CUCTEMBI YIIPABICHHUS SJIEKTPOIOJBHKHBIM COCTaBOM"
SABJISIFOTCSL:

- copMHUpOBaTh y CTYJIEHTOB OCHOBHBIE MPEACTABJICHHUS 00 YCTpPOMCTBE,
MIPUHITUTIC TCUCTBUS U CHEIU(UKE YIIPABISIOMINX BEIYUCIUTEIHHBIX MAIITNH;

- M3Y4YUTh CIOCOOBI M KpPUTEPUHM BHIOOpPAa OCHOBHBIX KOMIIOHEHTOB
MUKPOITPOLIECCOPHBIX CUCTEM YIIPABIECHUS IEKTPOINOABUKHOIO COCTABA;

- U3yUYUTh CTPYKTYPY MHUKPOIIPOIIECCOPHBIX CUCTEM YIPABIICHHUS.

3agayaMu  OCBOCHMsI Y4YE€OHOW JHUCHMIUIMHBI "ABTOMATH3UPOBAHHBIE U
MUKPOIIPOLIECCOPHBIE CUCTEMBI YIIPABICHUS 3JIEKTPONOJBHKHBIM COCTaBOM"
SBJISIFOTCSL:

— OCBOEHHUE CTPYKTYpPBI AJIEKTPOHHO-BBIYUCIUTEIPHON MAIlMHBI, & TaKXKe
Ha3HA4YeHHUsI €€ OCHOBHBIX KOMIIOHEHTOB — IIpolieccopa, 3allOMUHAIOIINX
YCTPOMCTB U yCTPOUCTB BBOJ1a/BbIBOAA MH(GOPMAIIUH;

— OCBOCHHE YCTPOMCTBA M MNPHUHUMWIIA JEUCTBUS YCTPOWCTB CBS3H
MUKPOIPOLIECCOPHBIX CUCTEM YIIPABJICHUS C TEXHUYECKUM OOBEKTOM — aHAJIOTO-
uGpOoBBIX U HU(PPO-aHATOTOBBIX MpeoOpa3zoBaTeseii, YCTPOMCTB BBOJA/BBHIBOA
JTUCKPETHBIX CUTHAJIOB;

— OCBOCHHME pAa3JIMYHBIX amnMapaTHbIX IUIATQOPM, HCIHOJIB3YEMBIX IS
M3TOTOBJICHUSI MUKPOIPOIIECCOPHBIX CHUCTEM YIPABIICHMS, TPUHIIUIIOB UX
MOCTPOEHUS, a TaKXE€ METOJOB TMOBBIIMICHUS HAAEKHOCTH M O€30TKa3HOCTH
YIPaBJISIONIUX BRIYUCIUTEIIBHBIX MaIIIVH.

2. [Inanupyemsbie pe3ybTaThl 00y4eHHUS 10 AUCIUIUIMHE (MOIYJIIO).

Ilepeuenp GopmMuUpyeMBIX pe3yJbTaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3ybTaTe 00yUYeHHUs 10 AUCUMILTMHE (MOIYIIO):

IIK-7 - Cnoco6eH npoBoauTh 00y4eHre pabOTHUKOB TIOKOMOTUBHBIX OpHUTal
TATOBOT'O TOJIBMXKHOTO COCTaBa (J1ajiee- JOKOMOTHBHAs Opuraaa), TEXHUKOB I10
pacmppoBKe  MMapaMETPOB  JBIKEHUS  JIOKOMOTHBOB  (MOTOpPBAaroHHOTO
MOJABMYKHOT'O COCTaBa).

OOGy4eHwue 1Mo JUCUUIUIUHE (MOIYJII0) MPENOJaraeT, 4YTo Mo ero pe3yJibTaramMm
oOydaroruiicst Oyner:

3HaTh:
TpeOoBaHUsT HOPMATUBHO-TEXHUYECKOM JOKYMEHTAIlMH, TEXHUYECKUX
periaMeHTOB K MUKPOTIPOILIECCOPHBIM CUCTEMaM yrpaBiieHus:. CTpyKTypy U COCTaB



MUKPOIIPOIIECCOPHBIX CHUCTEM YMPaBJICHHSI TITOBOTO TIOJBMKHOTO COCTaBa,
MEPCIEKTUBBl PA3BUTHS CUCTEM yIOpaBieHHWs. Bo3MOXHOCTH U 00JacTu
MPUMEHEHUST CPEACTB MHUKPOIPOIIECCOPHONW TEXHUKH Ha IOJBHMYKHOM COCTaBeE.
Dtamnbl pa3BUTHS BBIYHCIUTEILHON TEXHUKUA M €€ IPUMEHEHUS ISl YIPABICHUS
TexHu4eckuMu o0bekTamu. OcHOBBI Teopuu HHpopmanuu. Crocodbl 00padbOTKH
CUTHAJIOB B MUKPOMPOIIECCOPHBIX CUCTeMax yrpaBiieHus. CeTeBble TEXHOJIOTHUH,
pUMEHSIEMBIC TIPU OPTaHU3AIMNA CUCTEM YIIPABIICHUS U B TIPOMBIITUICHHOCTH.

Baaners:
Metonamu BBIOOpa PEXKHMOB PabOTHI YCTPOWCTB MHUKPOMPOIECCOPHBIX
CHUCTEM

Ymern:
PazpabaTeiBaTh anropuTMbl U MPOTPAMMBI JUIS MHKPOIPOIIECCOPHBIX
cucTeM ympasiieHus. Pa3pabaTeiBaTh NPUHIUIHAIBHBIE CXEMBI, M3TOTaBINBATH
MPOTOTHUIT CUCTEMBI YIIPABJICHHUS U OTJIAXKUBATH €0

3. O0beM AUCIUTLIUHBI (MOIYJIs).
3.1. O6mias Tpy10eMKOCTb JUCIUILUIMHBI (MOTYJIS).

OOmast TPYJIOEMKOCTh AMCIHUILIUHBI (Moxynsi) coctaBiasier 3 3.e. (108
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem paucuMmuidHbL (MoOayisi) B (opMe KOHTAKTHOW paboOThI
oOyyarolmuxcss € MeJarort4eckuMu  paboTHHUKamMu M (WIKM)  JIMIAMH,
IPUBJIEKAEMBIMH K peain3anun 00pa3oBaTesIbHOM MporpaMmbl Ha MHBIX YCIOBHSX,
IpU MIPOBEJICHUH YUEOHBIX 3aHATUH:

KommaecTBo yacos

Tur yqeOHBIX 3aHIATHI
Bcero | Cemectp Ne9

KonrakTHas paboTa Ipu NpoBeleHHH yueOHBIX 3aHsTHIl (BCero): 68 68
B tom uucne:

3aHATHSA JIEKIHOHHOTO THIIA 34 34
3aHATHS CEMUHAPCKOTO THIIA 34 34

3.3. O0bemM mucHUIUIMHBL (MOIYJisA) B (OpME CaMOCTOSITEIbHOW pabOThI
oOydJarormuxcsi, a Takke B (opMe KOHTAKTHOW pabOThl OOyYarOMMXCS C
Mearorn4ecKuMy paboTHUKAMHU U (WIJTH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTu3aiiu
oOpa3oBaTeNbHON TIpOrpaMMbl  Ha HWHBIX  YCIOBUSAX, TP  IPOBEICHUU
IPOMEKYTOUHOM aTTecTanuu cocrapiseT 40 akajeMuueckux Jaca (OB).




3.4. ITpu oOy4eHnu o UHAUBUAYAJTLHOMY YY€OHOMY ILJIaHY, B TOM YHCJIE IPU

YCKOPEHHOM 00Yy4YeHUHU, 00BEM JUCITUTUTHHBI (MOIYJIsI) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (POpPME CaMOCTOSITENFHOM pabOThl 00yUaIOUINXCs, a TakKe B hopme
KOHTaKTHOM pabOThl 00Yy4YarOUIMXCSl C MEJAarornyeCKuMU pabOTHUKaMU U (WJIN)

JIMLaMH, IPUBJICKACMBIMHA K PCAJIN3allUH O6pa3OBaTGHBHOﬁ IIporpaMmMbl Ha MHBIX

YCII0BHAX, ITPHU ITPOBCACHUN HpOMe}KYTOqHOﬁ aTTcCTaluu.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIA).

4.1. 3aHsaTus JIEKIIUOHHOTO THIIA.

/o

TemaTnka JEKIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC

TpeboBaHMsI HOPMATHBHO-TEXHUYECKON JJOKYMEHTAIIMH K MUKPOIIPOIIECCOPHBIM
CHUCTEMaM yIIpaBICHUS

[lepeuens HopMmaTuBHO-TexHUHecKoi gokymeHTarmu. TP TC, TOCT, TY. TpeGoBaHus, yCTaHOBICHHEIE
JOKyMEHTaMH K MHKPOIPOLIECCOPHBIM CHCTEMaM ynpaBieHus. OyHKINH MUKPOIIPOIIECCOPHBIX CHCTEM
yIpaBIEHU

BrrunciaurenabHbIe MalllhHBI, 3TAIlbl UX PA3BUTHUA, IPUMCHCHUEC KOMIIBIOTCPOB JJIA
YHOpaBJICHUA TCXHUICCKUMHU 00BbEKTaMHU.

AHaNOroBble U 3JIEKTPOHHBIE IU(PPOBbIE BBIYUCIUTEIbHBIE MaIMHBL. ClennaTH3UPOBAHHbIC 1
YHHBEpCaJbHBIC BRIYACIUTEFHBIC MAINHEL. [IpencTaBneHne JaHHBIX B I(QPOBOI BRIYHCIUTEIEHON
MalIMuHe

CtpyKkTypa YHUBEpPCATbHON BEIUUCIUTEILHON MAIIMHBI

OcHOBHBIE KOMIIOHEHTHI. LleHTpanpHbIi mponeccop, 3aOMHHAIOIINE YCTPOMCTBA, YCTPOHCTBA
BBOJIa/BbIBOIa MH(popMaryy. [InHbl

Konnenuust noctpoenust yausepcaibHoii DBM. Apxtekrypa ¢on Heiimana. [apBapzackas apxutekrypa.

[Tporieccopsl. ApXUTEKTYphI IPOIIECCOPOB, X OCOOCHHOCTH M 00JIaCTh MPUMEHEHUS.

CrpykTypa npoueccopa.
Ionsrue cuctemsl koMaua. OcobenHoctu RISC, CISC apXuTeKTypsHl.
Apr(pMETHKO-JIOTHYECKOE YCTPOWCTBO, PETHCTPHI, CHETINKHI

3anomuHaronme ycrpoiictsa. Haznauenue, mpuHiumn neiicteus. Bzanmopeiicteue

IpoLeccopa U 3allOMUHAIOLINX YCTPOMCTB.

ITocrosiHHBIE 3anIOMUHAONINE YCTPOHCTBA. OCOOCHHOCTH KOHCTPYKITHH, IPUHIIUII IeHCTBHA, 00JIaCTh
MIPUMEHEHUS.

3anoMHHalOIKe YCTPOHCTBA C IPOUBOIBHOM BEIOOPKOI. OCOOEHHOCTH KOHCTPYKITMH, IPUHIIMIT IEHCTBHS.
Hepapxus B opranu3anny 3allOMHHAIOMNX ycTpoiicTB [[DBM

VYerpoiicTBa BBOJIa/BBRIBOIA.

Hasnauyenue ycTpHoCTB BBOJIa BEIBO/IA, NX KIIACCH(MKAIMS YCTPOMCTB 110 THUITY 00pabaThIBaeMbIX
CHUT'HAJIOB, aHaJ’IOI‘O-HI/I(prBI)IG, L[I/I(I)pO'aHaJ'IOFOBI)IC npeo6pa30BaTeJm, YCT‘pOfICTBa BBOHa/BLIBO,Ha
U(PPOBBIX CUTHAIOB

Amnaioro-uu¢poBsie mpeoOpa3oBaTeny.

Hasrnauenne ananoro-ungposbix npeodpaszosareneil. Onepanyn KBAHTOBaHUUS 110 YPOBHIO,
JUCKpETU3alnu 1o BpeMeHu. BoccTanoBanenue curnana. [IpeodpazoBareny HapsHKEHUS B KOJL M aCTOTHI
B Kox1. Hasnauenne, mpuHIMT eiicTBHS aHamoro-1udpoBeix mpeobdpaszosateneil. Ilapamemmsasrit AL,
unrerpupytommii AT, densra-Curma AL ITpeoOGpa3oBaHue NpoIEHHOTO IyTH U CKOPOCTH B

1 poBOI SKBUBAJICHT




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

Hudpo-ananoropeie mpeodpazoBaTey.

Hasnauenue, npuHIMIT AeficTBUS [(pPOaHATOTOBBIX Mpeobpa3Boareei. [IpeoOpasoBaTesy ¢ MaTpHIICH
JIBOUYHO-B3BEIICHHBIX PE3UCTOPOB U MaTpHieit R-2R. XapakTrepucThKH 1H(PO-aHATOTOBBIX
npeoOpa3zoBateneit

YCTpOﬁCTBa BBOI[a/BBIBOI[a JUCKPETHBIX CUTHAJIOB U UBMCPEHUSA BPEMEHHU.

DNeMeHTHl YCTPHOCTB BBOIA/BBIBOA I POBBIX CUTHANOB. [ eHepaTophl, TaliMephl, cHéTUnKH. Peanm3amnms
Pa3IMYHbIX 3a/1a4, BEIMOIHIEMBIX MUKPOIIPOIIECCOPHBIMY CHCTEMaMH YIPABICHHS IIPH TOMOIIH CPE/ICTB
00paboTKN IU(POBBIX CUTHAJIOB.

10

CpencTBa KOMMYHHUKALIUU MUKPOIIPOLIECCOPHBIX CUCTEM YIPABICHUS.
Kanansl cBA31 MUKpOIpOIeCCOPHBIX cucTeM. MHTepdeiics, mpoTokoasl 0OMeHa HH(popMaIueil.

11

TexHOIOrNU MOBBIILIEHNS HaI[é)KHOCTI/I 1 0€30TKa3HOCTH MUKPOITPOLECCCOPHBIX CUCTEM
yIpaBJICHUSI.

ArnnapaTHasi U30BITOYHOCTh U M30BITOYHOCTh NAHHBIX, PE3EPBHUPOBAHNUEC OCHOBHBIX KOMIIOHCHTORB
MHKPOITPOIIECCOPHBIX CHCTEM yrpaBieHus. Kojbl ¢ 00Hapy)eHUEM OMIMOOK U KOJIbI ¢ KOPPEKIHEH
OIMO0K

12

CtpyKTypa MUKPOMIPOIIECCOPHON CUCTEMBI YIIpaBIEHUS TOKOMOTHBA. Pactipenenénubrit
MHOTOYPOBHEBBIN MOJAX0]T K TOCTPOCHUIO MUKPOITPOLIECCOPHBIX CUCTEM yIIPABJICHHUS.
3ajauu, peraeMble pa3IMYHbIMA KOMIIOHEHTAMH MUKPOIIPOIIECCOPHBIX CUCTEM
ynpaieHus. BeiObop anmapaTypbsl MUKPOIIPOIIECCOPHBIX CUCTEM YIIPaBICHUS

CTpyKTypa MUKPOIPOIECCOPHON CUCTEMBI YIIPaBICHUS JJOKOMOTHBA. PacTipeiennéHHbIi MHOTOYPOBHEBBII
MOAXO0J K MMOCTPOCHUIO MUKPOIIPOUECCOPHBIX CUCTEM YIIPABJICHU. 3az[at11/1, peuracMbI€ pa3JIMYHbIMU
KOMIIOHCHTaMH MUKPOIIPOIIECCOPHBIX CUCTEM YIIpaBIIeHHUA. BRIOOp ammapaTypbl MEKpPOIIPOILIECCOPHBIX
CHUCTEM YIIPABJICHUA

4.2. 3aHATHS CEMUHAPCKOTO THIIA.

JlabopaTopHbie paboThI

HaumenoBanue 1a00patopHbIX paboT / KpaTKoe CoepKaHue

3nakoMcTBO ¢ Tuiargopmoit Arduino.

HVccnenoBaHue MakeTHOH IIaThI [T O€CIIaeYyHOr0 MOHTaXa 3JEKTPOHHBIX cxeM. COOp U oTiiaaka
QJICKTPOHHBIX CXEM. HonyquHe HaBbIKOB HCITIOJIb30BAHUEC U3MEPUTCIIbHBIX HpI/I60pOB.

H3y4yeHue ycTpoiicTBa OPTOB BBIBOJA IU(PPOBBIX CUrHANIOB. [lonydeHre HaBbIKOB paboThI C
MHTETPUPOBAHHOI cpeod yrpaBieHHs, pa3paboTKH U 3arpy3KH B MaMsITh KOHTPOJUIEpA M UCIIOTHEHUS
IIpOrpaMm

BBox ¢ poBbIX CUTHAIOB.

Peannsaulxm NOPAAKOBO-BPEMEHHOT'O CBA3BIBAHUS B 3a/la4aX YIPABJICHUSA. HOJ’Iy‘IeHI/IC HaBBbIKOB
yapaBJeHUuA YCTpOﬁCTBOM BBOJIa L[I/I(i)pOBOFO CHUT'HaJ1a. MCTO,HLI IIOJaBJICHUC /Jpe6e3ra KOHTaKTOB, BBO/J B
MHUKPOKOHTpOJUIEP HHYOPMALIUH OT IepeKiIroyareleit

I/ICCJ'ICI[OBaHI/IC HH(I)pO-aHaHOFOBOFO Hp606pa3OBaTCJ'I}I
Uccnenoanme LIAII ¢ marpuneii R-2R. Onpenenenne xapakTepUCTHK TOYHOCTH MPeoOpa3BaHMs
U(POBOTO CUrHAIA

UccnenoBanue anaioro-nugpoBoro npeodpazoparess
HUccnenosanue napamnensHoro AT

Uccnenoanue reneparopa ¢ MUPOTHO-UMITYJILCHON MOIYJISIIUEH
I'eneparop ¢ mMMPOTHO-UMIYJIBCHON MOIYJIAIIMEH MUKPOKOHTposuiepa. M3ydeHnue ycTpoicTBa, crioco0oB
MpOrpaMMHUPOBaHUs T€HEpaTOpa




HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

n/m
6 |LIupoTHO-UMIYIIBCHBIHN MTPeoOpa3zoBaTeNb MOCTOSIHHOTO HAIPSIKCHHS
praBHeHI/Ie JABUIaTCIIEM IIOCTOAHHOI'O TOKA. yCTpOﬁCTBO " MMPUHIUIL ,HeﬁCTBPIH MOCTOBOI'O
npeoOpaszoBaTens. Mcnonb30BaHue MOCTOBOTO NpeoOpazoBates Uil pEBEPCUPOBAHUS IBUTATEIS.
7 |ABTOHOMHBIN HHBEPTOP HAMPSHKEHUSI C IIUPOTHO-UMITYJIBCHOW MOYJISIIHEH
[Ipumenenne naBepTopoB. IIpuHIUI (OPMUPOBAHUS BEIXOAHOTO CHI'HAJIA HHBEPTOPA. ANTOPUTM
yhopasieHus KrodamMu HHBepTopa. CriocoObl BO3AEUCTBISI Ha TTapaMeTPhl BBIXOAHOTO CUTHANIA
4.3. CamocrosiTenbHas padboTa 00y4YaroIUXCS.
Ne .
Bun camocrositensHoi# paboThl
n/m
1 |[ToaroroBka K 1abopaTopHBIM paboTam

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALIMH.

[ToaroroBka Kk TEKyeMy KOHTPOJIIO.

5. Ilepeuenr wu3gaHUM, KOTOpPbIE PEKOMEHIYETCS MCIOJb30BaTh IpHU

OCBOCHUU JUCHUUIUIUHBI (MOAYJIA).

11\/{(; bubnuorpaduueckoe onucanue Mecto nocryna

1 MukponporeccopHble CUCTEMbI aBTOBEICHUS HTB (yu.3); HTB (yu.6);
3IIEKTPONOABUKHOIO cocTaBa JI.A. Bapanos, SI.M. HTB ($6.)
["onosuuep, E.B. Epodees, B.M. Makcumos; oz pen. JILA.
bapanosa Ognotomuoe uznanue Tpancropt , 1990

2 Muxkponporeccopbl U MUKPOITPOLECCOPHBIE CUCTEMBI HTBb (33); HTE (yu.3)
ympasienus npeoopazosarensivmu J.I1.C. A.H. CaBocbkuH,
O.E. [lynoBukos; MUUT. Kad. "Dnexrpuueckas tara"
Onpnoromuoe uzganue MUUT , 2007

3 MeTtoauueckue yka3aHus K 1aOOpaTOpHBIM paboTaM 1o HTB (yu.3)

JUCLUIUINHE "ABTOMaTU3UPOBAHHBIE CUCTEMBI YIIPABIICHUS
AJIEKTPOTIOBMKHBIM cocTaBoM" iist crienrasibHocTy 181400
"OneKkTpuUecKuil TpaHCTIOPT *Kee3HbIX Jopor' A.H.
CasocekuH, O.E. [lynoBukos; MUUNT. Kad. "Dnexrpuueckas
ara" Opgaoromuoe uzganne MUNUT , 2002

6. IlepeueHb COBpeMEHHBIX TPO(PECCHOHANBHBIX 0a3 JaHHBIX U

WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIB30BATHCS MPH

OCBOCHMH JTUCUUILTUHBI (MOAYJIs).

elibrary.ru
arduino.cc



/. IlepeueHb JHUIEH3UOHHOTO W  CBOOOJHO  PACIPOCTPAHIEMOTO
MPOTrPaMMHOTO OOECredeHus, B TOM YHCJIE OTEYECTBEHHOTO MPOM3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHHMSI TUCIIUTUTAHBI (MOIYJIs).

WNuTterpupoBanHas cpefia pa3paboTKu MporpaMMHOro obecrnedenus: Arduino
IDE

8. Omnmcanne MaTepuaTbHO-TEXHUYECKONW 0a3pl, HEOOXOmMUMOW IS
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUIMHE (MOIYJIIO).

KomMrmbroTep 1 npe3eHTaioHHoe 000py0BaHuE

N3mepurenbubie mpubOpsl  (TecTephl, ocuuuiorpadsl, gadopaTopHbIE
HMCTOYHUKH TTUTAHUS)

Pabouee MecTo cTyeHTa AJi IPOBEACHUS JIAFDOPATOPHBIX 3aHATUI

[15BM

MUKpPOKOHTPOJUIEP C KOMILJIEKTOM 3JIEKTPOHHBIX KOMIIOHEHTOB JJII COOPKH
CXEM

W3meputenbHble npubopel  (Tectep, ocuuiorpad) u - JabopaTOpHBINA
UCTOYHUK MMUTAHUS

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3auet B 9 cemectpe.

10. OuleHOUHBIE MAaTEpUAIIBI.

OuneHOYHbIE MAaTEpHUAIIBI, TPUMEHSIEMBIE TIPU MPOBEICHUH ITPOMEKYTOUYHON

aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktrom PYT (MUUT).
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