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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

ensamu ocBoeHUsT y4eOHOW JUCHMUIUIMHBI "ABTOMAaTH3UPOBAHHBIC U
MUKPOIIPOIIECCOPHBIE CUCTEMBbl YIPABICHUS DJICKTPOIOJBM)XHBIM COCTaBOM"
SIBJISTFOTCSL:

- chopMUpoOBaTh y CTYJEHTOB OCHOBHBIE MPEJCTABICHUS 00 YCTPOMCTBE,
MPUHIINIE IEUCTBUA U cielU(DUKE YIPABISIONINX BRIUUCIUTEIIbHBIX MAIIIWH;

- U3Y4YUTh CHOCOOBI W KPUTEPUU BHIOOpPAa OCHOBHBIX KOMIIOHEHTOB
MHUKPOTIPOIIECCOPHBIX CUCTEM YIPABICHUS JIEKTPOIMOABUKHOTO COCTABA;

- U3YYHTh CTPYKTYPY MUKPOIIPOIIECCOPHBIX CUCTEM YIPABJICHUS.

3ajauaMu  OCBOEHHUS Y4e€OHOM JUCHMIUIMHBI "ABTOMATH3UPOBAHHBIE U
MHKPOIPOIIECCOPHBIE CHUCTEMBI YIPaBICHUS SJCKTPOMOIABMXHBIM COCTaBOM"
SIBJISTFOTCSL:

— OCBOEHHUE CTPYKTYpPbl JICKTPOHHO-BBIUMCIUTEIIBHOM MAIIMHBI, a TaK¥kKe
Ha3Ha4YeHUsT €€ OCHOBHBIX KOMIIOHEHTOB — TIPOIIECCOpa, 3allOMUHAIOIIUX
YCTPOMCTB U yCTPOUCTB BBOJ1a/BbIBOAA MH(OPMALIUH;

— OCBOGHHE YCTpPOMCTBAa M TMPUHIUIA JEHCTBUS YCTPOUCTB CBSI3U
MHUKPOIIPOIIECCOPHBIX CUCTEM YIIPABJICHUS C TEXHUYECKUM OOBEKTOM — aHaJIOTO-
upOBBIX U MHU(PPO-aHATOTOBBIX MpeoOpa3zoBaTeieii, YCTPOMCTB BBOJA/BBIBOAA
JIMCKPETHBIX CUTHAJIOB;

— OCBOCHHME pA3IUYHBIX amnmapaTHbIX IUIaTHOPM, HCHOIB3YEMbIX IS
W3TOTOBJICHUSI MHUKPOIPOIIECCOPHBIX CHUCTEM YIPABICHUS, TPUHIIUIIOB UX
MOCTPOCHUS, a TaKXKE€ METOJOB TOBBIMICHUS HAIEKHOCTH U 0O€30TKAa3HOCTH
YIPaBJISIONINX BRIUUCIUTEIIBHBIX MaIITHH.

2. [Inanupyemsble pe3yibTaThl 00yUYeHUS 10 AUCIUIUIMHE (MOIYJIIO).

[lepeuenr GopMHUpyeMBIX pe3ylbTaTOB OCBOCHHSI  00Opa30oBaTEIbHOM
nporpamMmbl (KOMIIETEHLIUI) B Pe3yJIbTaTe 00yUYeHUs M0 AUCHMIUIMHE (MOIYIIO):

IIK-9 - NmeeT HAaBBIK BHITIOJHATH OOOCHOBAHHE MapaMeTPOB KOHCTPYKITUU
KOHCTPYKIIMH U CHUCTEM NOABHXKHOTO COCTaBa BBICOKOCKOPOCTHOTO HA3€MHOTO
TpaHCIIOPTAa.

OOyuyeHwue 1Mo JUCHMILIHHE (MOIYJI0) IIPEIIIoJIaraet, 4To 110 €ro pe3yJabTaTam
oOyuarommmiics Oyier:

3HaTh:

TpeOoBaHUs HOPMATHBHO-TEXHUYECKOW JOKYMEHTAIIUH, TEXHUYCCKUX
PETIIaMEHTOB K MUKPOIIPOIIECCOPHBIM CHCTeMaM yrpaBiieHus. CTpyKTypy ¥ COCTaB
MHUKPOIIPOIIECCOPHBIX CHUCTEM YIIPABJICHUS TATOBOTO IOJABMYKHOTO COCTaBa,



MEPCTIEKTUBBl Pa3BUTHS CHUCTEM yHpaBieHHWs. Bo3MoxHOCTH ©  00JacTH
MPUMEHEHUST CPEACTB MHUKPOMPOIIECCOPHONW TEXHUKHA Ha IOJABHUXKHOM COCTaBe.
Dranbl pa3BUTHS BBIYUCIUTEIHLHON TEXHUKU U €€ TPUMEHECHUS IS YIPaBICHUS
TexHuueckuMu oobekTamu. OcHoBBI Teopun nHpopmaruu. CrocoObr 00padboTKH
CUTHAJIOB B MUKPOIIPOIIECCOPHBIX cHcTeMax ymnpaBieHus. CeTeBble TeXHOJOTHH,
MPUMEHSIEMbIE TIPU OPTaHU3AINHI CHCTEM YIIPaBJICHUS U B TPOMBIIIICHHOCTH.

Baanern:
Metonamu BbIOOpa PEXKUMOB PabOTHl YCTPOMCTB MHUKPOMPOILIECCOPHBIX
CUCTEM

YMmeTh:

PazpabaTeiBaTh aaropuTMBbl U IPOTPaAMMBI ISl MUKPOITPOIIECCOPHBIX CUCTEM
yrpasieHus. Pa3pabaTpiBaTh NPUHIUIHAIBHBIC CXEMBbI, H3TOTABIUBAThH MMPOTOTHIT
CHUCTEMBI YIIPABJICHUS U OTJIAXKUBATh €TO

3. O0beM IUCHUIUIUHBI (MOJTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCITUTIINHBI (MOTYJIs).

OO6miasi TpyIOEMKOCTh AUCHUIUIMHBI (MOayJisi) coctaBisier 4 3.e. (144
akaJeMHUYEeCKHUX Jaca(oB).

3.2. O06bem auCHUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOydaromuxcst ¢  MeJIarorH4ecKMMH  paboTHUKaMu M (WIM)  JIMLAMH,
IPUBJIEKAEMBIMH K peajiu3aluu o0pa3oBaTesIbHOM MporpaMmbl Ha UHBIX YCIOBMSIX,
IPU IPOBEICHUH YUEOHbIX 3aHATUH:

KomnaectBo wacon

Tun yueOHbIX 3aHATHH
Bcero | Cemectp Ne9

KonrakTHas paboTa rmpy npoBe/ieHUN Y4eOHBIX 3aHSTHH (BCET0): 48 48
B TtoMm uncie:

3aHATHS JIEKIIHOHHOTO THIIA 32 32
3aHATHS CEMUHAPCKOTO THIIA 16 16

3.3. O0beM AUCHUIUIUHBL (MOIyJNsg) B (opmMe caMOCTOSITENbHONW paboThI
oOyyaromuxcs, a Takke B (opMe KOHTAKTHOM paboOThl OO0ydarouuxcsi ¢
NeAarorndecKuMu pabOTHUKAMU U (WJIH) JIUIIAMH, TPUBIIEKAEMbBIMH K peaTn3aiu
0o0pa3oBaTeNbHONM MPOTrpaMMbl HA HWHBIX YCIOBHUSX, TMpPH MPOBEACHUU
IIPOMEKYTOUHOM aTTeCTAllMK COCTaBIsAeT 96 akaneMuueckux yaca (OB).

3.4. IIpu 0Oy4eHnH 110 MHANBUIYAIEHOMY Y4eOHOMY IIJIaHY, B TOM YHCIIE TTPH
YCKOPEHHOM 00Yy4YeHUH, 00BEM AUCIUIUIMHBI (MOJIYJIsI) MOXKET OBITh pean30BaH




MOJTHOCTBHIO B (hOpME CaMOCTOATEIBHON paboThl 00yJarOmMXcs, a Takxke B popme
KOHTaKTHOM paboOThl 00ydaloIUXCs ¢ NeAarortdecKuMu pabOTHUKAMH U (WJIH)
JULAMU, TPUBJIEKAEMBbIMH K peasiu3aliuid 00pa30oBaTEIbHOW MPOrpaMMbl HA MHBIX
YCIIOBUSIX, IIPU NPOBEIECHUHN IPOMEKYTOUHOMN aTTECTALUH.

4. ConeprkaHue TUCIHUTIIAHBI (MOTYJIsA).

4.1. 3aHATHA TEKIIUOHHOI'O THUIIA.

/ TemaTtuka JICKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
II/11

1 Tpe6OBaHI/I$I HOpMaTHBHO-TCXHquCKOﬁ AOKYMCHTAallUU K MUKPOIIPOLECCOPHBIM
CUCTEMaM yIIpaBICHUS

[Tepeuenp HopMaTuBHO-TexHUMecKoit nokymeHtanuu. TP TC, TOCT, TY. TpeboBanus, ycTaHOBICHHbIE
JIOKyMEHTaMH K MHKPOIIPOIIECCOPHBIM CHCTEMaM yrpaBiieHHs. OYHKIIMN MUKPOIPOLIECCOPHBIX CUCTEM
YIpaBICHUS

2 BrerauncaurenbabIe MallrHbI, 5TaIllbl UX Pa3BUTHUA, IPUMCHCHUC KOMIIBIOTEPOB JJIs1
yhpaBJIC€HUA TEXHUYCCKUMU 00BEKTaMU.

AHanoroBsie u OJICKTPOHHBIC HH(i)pOBLIe BBIYUCJINTCIIbHBIC MAIIWUHBI. CHGHI/IEU'H/BI/IpOBaHHLIe u
YHUBEPCAJIbHBIC BBIYUCIUTCIIbHBIC MAIlIUHBI. HpeHCTaBHeHI/Ie JaHHBIX B HPI(l)pOBOfI BBIYMCIIUTSILHOM
MalIuHE

3 |CTpykTypa YHUBEpPCAITBHON BBIYUCIUTEIHLHONW MAIITHHBI

OCHOBHBIE KOMITOHEHTHI. LleHTpabHEII porieccop, 3alIOMHUHAOIINE YCTPOHCTBA, YCTpOiicTBa
BBOJA/BEIBOJA HH(popManuu. [IInHbI

Konnenmus moctpoenus ynusepcaiabHo OBM. ApxTekrypa ¢on Hefimana. ['apBapickas apXuTekrypa.

4 |IIpomeccopbl. ApXUTEKTYpPHI MPOLIECCOPOB, UX OCOOCHHOCTH U 00JaCTh MPUMEHEHHS.

CtpykTypa npoieccopa.
[Monsitre cucrems! koman. Ocobernnoct RISC, CISC apxutekTypsl.
Apu(pMETHKO-IOTHYECKOE YCTPOUCTBO, PETUCTPbI, CUETUUKH

5 |3amomuHaromue ycrpoiictBa. Haznauenue, npunuun nercteus. Bzanmoselictre

nporieccopa M 3alIOMHHAIONINX YCTPOMCTB.

ITocTostHHEBIE 3aTOMKHAOLIIE YCTPOiicTBAa. OCOOEHHOCTH KOHCTPYKIMH, IPUHINM JEHCTBHA, 007IacTh
MPUMEHEHHS.

3aroMHuHaIOMINE YCTPOHCTBA C MPOUBOJIEHOM BBIOOPKOH. OCOOEHHOCTH KOHCTPYKIMH, TPUHIINAM JEHCTBHS.
Hepapxus B opranu3aliuy 3allOMHUHAONNX YcTpoiicTs [IDBM

6 |YcTpoiicTBa BBO/IA/BBIBOIA.

Hasnauenune yCTpitOCTB BBO/IA BBIBO/IA, X KITACCH(HUKAIINS YCTPONCTB MO TUITY 00pabaTsiBacMBIX
CHUTHAJIOB, aHAJIOTO-LU(POBBIE, U(PPO-aHATIOTOBbIE IIPE0Opa30BaTeN, yCTPOHCTBA BBOIa/BHIBOA
IU(PPOBBIX CUTHAIOB

7 |Ananoro-uudposbie mpeoOpa3zoBaTEIH.

Hasrnauenne ananoro-ungpoBsix npeodpasopareneii. Onepanyy KBaHTOBAaHHUUS 110 YPOBHIO,
JIMCKpETU3alMK 110 BpeMeHn. BoccranoBasnienue curHana. [IpeoOpasoBarenn HanpspKEHHs B KO M YacTOTHI
B Ko/ HazHauenue, npuHIMI AeHCTBUS aHaIoro-uu(poBkIx peodpasopareneil. [lapanemisubiii AL,
unrerpupytomuit AL, Jenbra-Curma AL [IpeoOpa3zoBaHue npoiAeHHOTO IyTH U CKOPOCTH B

U (ppPOBO SKBUBAJICHT

8 |lImudpo-ananoroseie mpeodOpa3oBaTEIIH.
Haznauenue, nmpuHIMNI AeiicTBUS NH(POAHATIOTOBEIX IpeoOpa3soaTeneii. [IpeodpasoBaTenu ¢ MaTpuIei




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

JIBOMYHO-B3BEIICHHBIX PE3UCTOPOB 1 MaTpurel R-2R. Xapakrepuctuku mudpo-aHaIoroBbx
npeobOpa3oBareneit

yCTpOP’ICTBa BBO)I&/BBIBOI[& JAUCKPCTHBIX CUTHAJIOB U UBMCPCHUS BPCMCHU.

DJIeMeHThI YCTPHOCTB BBO/Ia/BbIBO/Ia IIU(POBBIX CUTHAIOB. | eHEpaTOpPhI, TAliMephI, CUETUUKH. Peanu3arius
Ppa3JIMYHBIX 3a71a4, BBIITOJIHACMBIX MUKPOIIPOLIECCOPHBIMU CUCTEMAaMU YIIPABJICHUA IIPU ITOMOIIHN CPCIACTB
00pabOTKH ITUPPOBBIX CUTHAIIOB.

10

CpencTBa KOMMYHHUKAITUH MUKPOTIPOLIECCOPHBIX CUCTEM YTPABIICHHUS.
Kanans! cBS3u MUKPOIIPOIIECCOPHBIX cucTeM. MHTepdheiichl, MPOTOKOIB 0OMeHa HH(OpMAaITHEH.

11

TexHONIOrnu MOBLINIEHUS Ha,[[é)KHOCTI/I 1 0€30TKa3HOCTH MHKPOIIPOLECCOPHBIX CUCTEM
yIIpaBJICHUSI.

ArnmapaTHast ”30BITOYHOCTH U U30BITOYHOCTD JAHHBIX, PE3CPBUPOBAHIE OCHOBHBIX KOMITOHCHTOB
MHUKPOIIPOIIECCOPHBIX CUCTEM YIpaBiicHus. KoJbl ¢ 00HapyKEHHUEM OIIMOOK U KOJIBI C KOPPEKITUCH
OIITMOOK

12

CTpyKTypa MUKPOIIPOIIECCOPHOM CUCTEMBI YIIpaBIeHUs JOKOMOTHUBA. Pactipenenénuplit
MHOTOYPOBHEBBIN MOAX0/I K TOCTPOCHUIO MUKPOIIPOLIECCOPHBIX CUCTEM yIIPaBJICHHUS.
3ajauu, pemaeMpie pa3TuIHBIMA KOMIIOHEHTAMH MUKPOTIPOIIECCOPHBIX CUCTEM
ynpasieHusi. Beibop anmapatypbl MUKPOIIPOLIECCOPHBIX CHCTEM yIPaBICHUS

CrpyKTypa MEKpOIIPOLIECCOPHON CHCTEMBI YIIPABIEHHS JTOKOMOTHBA. Pacipene1€HHBIN MHOrOypOBHEBBIN
MMOAXO0J K MOCTPOCHUIO MUKPOIIPOLECCOPHBIX CUCTEM YIIPABJICHUS. 3aI[an/I, peuiacMbI€ pa3JIMIHBIMU

KOMIIOHCHTAMH MUKPOIIPOIECCOPHBIX CUCTEM YIIPABJICHUA. BI:.I60p arnmnaparypbl MUKPOIIPOLIECCOPHBIX
CUCTEM YIIPABJICHUA

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbIie pabOTHI

o/

HaumenoBanue mabopatopHbBIX paboT / KpaTKoe CoJepKaHue

3HaKoMcTBO ¢ maTdopmoit Arduino

HccrenoBanme MakeTHOI ATkl Ui OeCIIaeqHOr0 MOHTaKa dJIEKTPOHHBIX cxeM. COop 1 oTiaaka
QJICKTPOHHBIX CXCM. HOJ’IyquI/Ie HAaBBIKOB UCIIOJIb30BAHUC U3MCPUTCIIbHBIX HpI/I60p0B.

I/IBY‘IGHI/IC YCTpoﬁCTBa MOPTOB BbIBOAA III/I(i)pOBLIX CHUT'HAJIOB. HOJ’Iy‘ICHI/IC HaBBbIKOB paGOTBI C
HHTerHpOBaHHOﬁ cpezloi/i YyIpaBJICHUA, pa3pa60T1<1/I U1 3arpy3Kd B IaMATb KOHTPOJJIEpA U UCIIOJTHCHU S
IIporpaMMm

BBo udpoBEIX CUTHATIOB

Peanuzanus mopsaKoBo-BpeMEHHOTO CBSI3BIBaHUS B 3a1auax ynpasieHus. [10myuenne HaBBIKOB
YIpaBICHUS yCTPOICTBOM BBOAA IIM(POBOTO CHUTHaIA. MeToabl MoJaBiIeHue Apede3ra KOHTAKTOB, BBO B
MHUKpPOKOHTPOJIIEp HHPOPMANNH OT IepeKIrodaTenci

HccnenoBanue nudpo-aHaaoroBoro mpeodpazoBatTes
Uccnenosanue LIAII ¢ marpuneii R-2R. Onpenenenne xapakTepucTHK TOYHOCTH IpeoOpa3BaHus
uuQgpoBOro curHaia

HccnenoBanue aHaoro-ugppoBoro nmpeodpazoparess
Uccnenoranue mapamnensaoro AL

UccnenoBanue reneparopa ¢ MMUPOTHO-UMITYJIBCHON MOAYJIALIMEH
I'ereparop ¢ MHUPOTHO-UMITYJIECHON MOIYJISIIAEH MUKPOKOHTpoJutepa. M3ydenne ycrpoiicTBa, crioco6oB
IIPOTrpaMMHPOBAHUS TeHEpaTOpa

[IupoTHO-UMITYIbCHBIH MpeoOpa3oBaTellb MOCTOSHHOTO HAMPSHKEHUS
VYipasieHue ABUraTeIeM IIOCTOSHHOIO TOKA. Y CTPOMCTBO U IPUHIUII IEUCTBUAS MOCTOBOIO
npeobpazoBatens. Mcnonb3oBaHre MOCTOBOrO peoOpa3oBaTesist A/ PEBEPCUPOBAHUS JBUrATEN.




/ HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue
II/11

7 |ABTOHOMHBIN HHBEPTOP HAMPSHKEHUS C ITUPOTHO-UMITYJIHCHOM MOYJISAIIUEH
[Ipumenenne naBepTOPOB. [IpHHINT POPMHUPOBAHUS BEIXOIHOTO CUTHAJIA HHBEPTOPA. AJITOPUTM

YHpaBJICHUS KIIFOYaMX UHBEPTOPA. Crioco0bl BOBI[GP‘ICTBI/Iﬂ Ha MapaMEeTPphbl BBIXOJAHOI'O CUI'HAJIa

4.3. CamocrosTenbHas paboTa 00y4aromuXxcs.

y Bun camocrositenbHO# paboTh
n/n

1 |Pabora c nurepatypoit

IloaroroBka k HpOMC)I(yTO‘lHOfI aTTeCTaluu.

[ToaroroBka k TeKyIiemMy KOHTPOJIIO.

5. IlepeueHp wu3IaHHWM, KOTOpPHIE PEKOMEHAYETCS UCIIOIb30BaTh IIPU
OCBOCHHUH JTUCIUIIINHBI (MOJTYJIs).

bubnmorpaduyeckoe onucanue Mecro nocryna

1 MuUKpOIPOLIECCOPHBIE CUCTEMBI ABTOBEACHUS HTB (y4.3); HTb (yu.6);
3IeKTponoABUKHOro coctasa JI.A. Bapanos, S1.M. HTB ($6.)

INomosuuep, E.B. Epodees, B.M. Makcumos; Ilox pex. JI.A.
bapanosa OnnotomHoe uznanue Tpancnopt , 1990

2 Muxkponponeccopsl U MUKPOIIPOLIECCOPHBIE CUCTEMBI HTB (93); HTB (yu.3)
ynpaneHus npeodpazoarensmu D.I1.C. A.H. CaBocbkuH,
O.E. IlynoBukoB; MUUT. Kad. "Dnexrpudeckas tsra"
Opuoromuoe m3gaane MUNT , 2007

3 Meroandeckue ykazaHus K 1a00paTOpHBIM paboTam 1o HTB (yu.3)
TUCHUIUIMHE " ABTOMATHU3WPOBAHHBIE CUCTEMBI YIIPaBICHUS
3JIEKTPONOABUKHBIM cocTaBoM" Juis cneruanbHoctu 181400
"DneKTpUYeCcKUi TPaHCIIOPT Xkene3HbIX Jopor” A H.
CaBocobkuH, O.E. ITynosukoB; MUUNT. Kad. "Dnexrpudeckas
tara" Ognoromuoe m3ganue MUNT , 2002

6. [IlepeueHb COBpeMEHHBIX NpPOQECCHOHATBLHBIX 0a3 JaHHBIX U
WH(POPMAIIMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCHOJb30BaTHCS IPH
OCBOEHUHU JTUCIUIUIMHBI (MOJTYJIS).

elibrary.ru

arduino.cc

7. IlepeuyeHb JHUIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHIEMOTO
MpPOrpaMMHOTO OOECIICYeHHUs, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOIMMOTO0 JIJIs OCBOCHMS TUCITUTIIIUHBI (MOIYJIs).



WNuTerpupoBanHas cpena pa3paboTKu nmporpaMMHoOro ooecrneueHust Arduino
IDE.
Engee.

8. Omnucanue MaTepUaTbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYIIECTBJICHUSI 00pa30BaTEIHLHOTO Mpoliecca MO IUCHUILTHHE (MOJIYIIIO).

KomnbroTep 1 mpe3eHTannoHHoe 000pyA0BaHNe

N3meputenbuble npuOopsl  (TecTepbl, ocuwuiorpadsl, J1abopaTopHbIE
MCTOYHUKHU TTUTAHUS)

[15BM

MUKPOKOHTPOJIEP ¢ KOMILJIEKTOM 3JIEKTPOHHBIX KOMIOHEHTOB ISl COOpPKU
cXeM

N3meputensubie npubopsl  (Tectep, ocuwwiorpad) u sabopaTOpHBIN
WUCTOYHUK TTUTAHUS

CrneunanbHoe 00pa3oBaTeNbHOE MPOCTPAHCTBO MHTEPaKTUBHBIN KOMILIEKC
orepexaroiei moAroToBKu «MHXUHUPUHT TOJIBHXKHOTO cocTaBa 1yt BCM»

9. ®opma MpoOMEKYTOUHOM aTTECTALINU:

3auet B 9 cemecTtpe.

10. OueHouyHbIE MaTepHUabl.

OueHouHble MaTepuabl, IPUMEHSEMbIE MTPU MPOBEACHUHU MPOMEKYTOUHOM
aTTecTall, pa3padaThIBAIOTCS B COOTBETCTBHM C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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