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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-7 - Cnoco6eH nmpoBoauTh 00y4eHre pabOTHUKOB JOKOMOTUBHBIX OpHUTal
TATOBOI'O MOJIBUKHOTO COCTaBa (J1ajiee- JTOKOMOTHMBHAsi Opurajaa), TEXHUKOB IO
pacuiudpoBKe  MapaMeTpoB  JBUKEHUS  JIOKOMOTHMBOB  (MOTOPBAaroOHHOTO
MOJABMYKHOT'O COCTaBa).

OO0yueHnue 1Mo qUCIUIUIMHE (MOIYIIIO ) IPEAIoIaraeT, 4YTo 1Mo ero pe3yJbraTaM
oOyuarommmiicst Oyier:

3HATH:
TpeOoBaHUs HOPMATHBHO-TEXHUYECKOW JOKYMEHTAIIUU, TEXHUYCCKUX
PErIaMEeHTOB K MUKPOIIPOLIECCOPHBIM CUCTEMAaM yIipaBieHus. CTPYKTypy U COCTaB



MUKPOTIPOIIECCOPHBIX CHUCTEM YIIPABJICHUS TATOBOTO TMOJBMXHOTO COCTaBa,
MEPCTICKTUBBl  Pa3BUTHS CHUCTEM yMpaBlIeHUS. Bo3MOXXHOCTH H  00macTH
MPUMEHEHUST CPEJACTB MUKPOMPOIIECCOPHONH TEXHUKHA Ha IOJBUKHOM COCTaBeE.
Oranbl pa3BUTUS BBIYUCIUTEIHHON TEXHUKU U €€ MPUMEHEHUS IS YIpPaBICHUS
TexHu4eckuMu oobekTamu. OcHoBBI Teopun nHPopmaruu. CrocoObr 00padboTKH
CUTHAJIOB B MUKPOIIPOIIECCOPHBIX CHCTeMax ympaBieHus. CeTeBble TEXHOJIOTHH,
MPUMEHSIEMBbIE TIPU OPTaHU3AIMHI CHCTEM YIIPaBJICHUS U B IPOMBIIINIEHHOCTH.

Baagern:
Metonamu BbIOOpa PEXKUMOB PabOTHl YCTPOMCTB MHUKPOMPOILIECCOPHBIX
CHUCTEM

YMmerh:

PazpabaTeiBaTh anropuTMBbl U IPOTPAMMBI JJIsI MUKPOITPOIIECCOPHBIX CUCTEM
yrpasiieHus. Pa3pabareiBaTh NPUHIMITHAIBHBIC CXEMBbI, H3TOTABIUBATh MMPOTOTHII
CHUCTEMBbI YIIPaBJICHUS U OTJAKUBATh €TI0

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

OOmasi TPyIOEMKOCTh AUCHUILIMHBI (Monayssi) coctaBisier 3 3.e. (108
aKaJieMUYeCcKux Jaca(oB).

3.2. O6bem mucummuiiHbl (Monmynsi) B (opmMe KOHTAaKTHOW pabOThI
oOyyJaromuxcst €  IENarorM4ecCKUMH  paboTHMKaMu W (WIM)  JUIAMH,
MPUBJICKAEMBIMU K peaan3aiuu 00pa30BaTEIbHON MMPOTPAMMBbI HA MHBIX yCIIOBUSX,
IIPU MPOBEJICHUY YUE€OHBIX 3aHITHI:

KomnmyectBo gyacos

Tun yueOHbIX 3aHATHH
Bcero | Cemectp Ne9

KonrakTHas paboTa rmpy npoBeieHUN Y4eOHBIX 3aHSATHH (BCET0): 64 64
B toM uucne:

3aHATUA JIEKLIMOHHOTO THIIA 32 32
3aHATHS CEMUHAPCKOTO THUTIA 32 32

3.3. ObpeM mucHUIUIMHBI (MOAYJs) B (popMe CamMOCTOSITENbHOU pPabOTHI
oOyyaromuxcs, a Takke B (opMe KOHTAKTHOM paboThl OO0ydarouuxcs ¢
MeIarorndecKuMI pabOTHUKAMU U (WJTH) JIUIIAMH, TPUBIIEKAEMBIMH K peatn3aliu
0o0pa3oBaTeNbHONM MPOTpaMMbl HA HWHBIX YCIOBHUSX, TMpPH TMPOBEACHUU
IPOMEXYTOUHOM aTTecTalMy cOCTaBIsAET 44 aKaJeMHUECKUX Jaca (OB).




3.4. ITpu oOy4yeHnH N0 MHIUBUAYAIbHOMY YUYEOHOMY ILIaHY, B TOM YHCIIE IPU

YCKOPEHHOM O0y4Y€HHH, 00BEM TUCIUIUIMHBI (MOJYJIs1) MOXKET ObITh peaan3oBaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHOM paboThl 00yJaroumxcs, a Takxke B opme

KOHTaKTHOM pabOThl 00ydYaloOIUXCs ¢ MeAarorudecKuMu pabOTHUKAMH U (WJIH)

JUaMu, IMPUBJICKACMBIMHU K pCalin3alilin O6paSOBaTeHLHOﬁ IIporpaMmMbl Ha MHBIX

YCIOBUAX, IIPHU IIPOBCACHUN HpOMe)KYTOLIHOﬁ aTTcCralnu.

4. ConepxaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3aHsaTus JIEKIIMOHHOTO TUIIA.

IJI\J;_;[ Tematuka JICKIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
1 |TpeGoBaHus HOPMATUBHO-TEXHUYECKON JOKYMEHTALIMH K MUKPOIIPOLIECCOPHBIM
CUCTEMaM yIIpaBJICHUS
[lepeuens HopMaTuBHO-TexHUnecKon fokymeHnTanuu. TP TC, TOCT, TY. TpebGoBanus, ycTaHOBICHHEIE
JOKYMEHTaMH K MUKPOIPOLIECCOPHBIM CHCTEMaM yrpaBiieHUst. OYHKINH MUKPOIIPOLIECCOPHBIX CHCTEM
YIIPaBJICHASL
2 BreraucnurenbHbie MalllWHBI, 3TAllbl UX PA3BUTHSA, IPUMCHCHHUC KOMIIBIOTCPOB JIA
yYHpaBJCHUA TCXHUUICCKUMU 00BEKTaMU.
AHaoroBsle 1 QJICKTPOHHBIC HI/Iq)pOBI)IC BBIYHCIIUTCIIbHBIC MAllIMHBbI. CHeHHaHI/I3I/IpOBaHHBIC )4
YHUBEPCAJIBHBIC BBIYUCIUTCIBHBIC MAIIIMHBI. HpeIICTaBHeHI/Ie JAaHHBIX B LII/I(prBOI\/’I BBIYHUCIIUTEIILHOM
MaliuHe
3 |CTpykTypa YHHBEpCAITBHON BBIYUCITHTEILHON MAIITHHBI
OcHOBHbIE KOMIOHEHTHI. L[eHTpanbHBbIi polieccop, 3aloMUHAIONINE YCTPOICTBA, yCTPOWCTBA
BBOJ1a/BbIBOIA MH(OopManuy. [1InHb!
Konuennus nmocrpoenus ynusepcaibHoii OBM. ApxTekrypa ¢on Heiimana. ['apBap/ickast apXuTekrypa.
4 |[Ipoueccopbl. ApXUTEKTYPBI IPOLECCOPOB, UX OCOOCHHOCTH U 00JaCTh PUMEHEHHUS.
CrtpykTypa npoiieccopa.
[Mousitue cucremsl koman. Ocobernnocti RISC, CISC apxutekTypsl.
ApHuPMETHKO-TIOTHIECKOE YCTPOICTBO, PETUCTPHI, CAETUNKHI
5 |3amomuHaromnue ycrpoicTBa. HazHaueHnue, mpuHIMNI AecTBUSA. B3aumoaeicTeue
MpoIEeCccopa U 3alIOMUHAIOIIUX YCTPOUCTB.
[MTocTostHHEBIE 3aTOMKHAaONIHE YCTpoicTBAa. OCOOEHHOCTH KOHCTPYKIMH, IPUHINM JeHCTBHSA, 0071acTh
MPUMEHEHHSI.
3anoMHHAIOIIHME YCTPOHCTBA C MPOUBOJIBHOMN BEIOOPKOH. OCOOCHHOCTH KOHCTPYKIIUH, TPUHITUIT JCHCTBUS.
Hepapxus B opranu3anny 3alIOMHHAIONNX yCTpoiicTB [IDBM
6 |YcTpoiicTBa BBO/IA/BBIBOJIA.
HasnaueHue ycTpioCTB BBOZA BBIBOJIA, HX KIIACCU(HKAIINS YCTPOUCTB 10 THITY 00padaThiBaeMBIX
CUTHAJIOB, aHAJIOTO-IN(POBBIE, IH(PO-aHATIOTOBBIC TIPE0OPa30BaTEIH, yCTPOHCTBA BBOIA/BEIBOAA
UU(POBBIX CUTHATIOB
7 |Ananoro-uugpoBbie mpeodpa3zoBaTeu.

Hasruauenue anangoro-uudpoBeix mpeodpasoBarencii. Onepanun KBAaHTOBAHUHS [0 YPOBHIO,
JIUCKpETHU3aI[iK 10 BpeMeHu. BoccranoBanenue curnana. [Ipeodpa3oBarenin HapsHKEHHSI B KO U YaCTOThI
B Koj. Ha3sHaueHue, MPUHIKIT ASHCTBHS aHAJIOTO-IIU(PPOBBIX peodpaszosareineii. [Tapanemtsusiii AII,
uaTerpupytommid ALIL, lensra-Curma AL IIpeoOpazoBanne mpoWaeHHOTO TyTH B CKOPOCTH B
u(pPOBOH SKBUBAJIEHT




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

[udpo-ananorossie mpeoOpazoBaTey.

Haznauenue, npuHIMNI AeiicTBUSA nH(POAHATIOTOBEIX peoOpa3soaTeneii. [IpeodpasoBaTenu ¢ MaTpuIei
JBOMYHO-B3BEHICHHBIX PE3UCTOPOB M MaTpuLeil R-2R. XapakTepucTky 1u(po-aHaIOTrOBBIX
npeoOpa3oBareneit

YcTpoiicTBa BBOJA/BBIBOIA AUCKPETHBIX CUTHAIOB U U3MEPEHUS BPEMEHH.

DJIeMeHTHI YCTPIOCTB BBO/Ia/BbIBO/Ia IM(POBBIX CUTHANOB. | eHepaTopbl, TalkMephl, CUETUNKH. Peann3anus
Pa3NMYHBIX 3a7a4, BBIIOIHAEMBIX MUKPOIIPOLECCOPHBIMU CHCTEMAMH YIIPABIIEHHS IIPU TIOMOIIH CPEJCTB
00pabOTKH U(PPOBBIX CUTHAIIOB.

10

CpencrBa KOMMYHUKAIIUM MUKPOIIPOLIECCOPHBIX CUCTEM YIPABJICHUS.
Kanans! cB31 MEKponporieccopHbIX cucteM. MHTepdeiickl, mpoTokomsl oOMeHa HH(OopMauen.

11

TexHonoruu MoOBLILICHUS Haﬂé)KHOCTI/I u 6630TK8.3HOCTI/I MUKPOIIPOLCCCOPHBIX CUCTEM
YIIPABIICHHUS.

AnnapaTHaﬂ I/I36I)ITO‘-IHOCTI) u I/136BITO‘-IHOCTI> JaHHBIX, PE3CPBUPOBAHNE OCHOBHBIX KOMIIOHCHTOB
MHKPOIIPOIIECCOPHBIX CUCTEM YITpaBiicHus. Kobl ¢ 00HApyKEHHUEM OIIMOO0K U KOJIBI C KOPPEKITUEH
OIMO0K

12

CTpyKTypa MHKPOIIPOIIECCOPHOM CUCTEMBI YIIpaBIEHUs JOKOMOTHBA. PactipenenéHnubrit
MHOT'OYPOBHEBBIN MOAX0/ K IOCTPOCHUIO MUKPOIIPOLIECCOPHBIX CUCTEM YIIPABIICHHUS.
3ajauu, pelaeMble pa3IudHbIME KOMIIOHEHTAMH MUKPOIIPOLECCOPHBIX CUCTEM
ynpaieHus. BeiOop anmapaTypbsl MUKPOTIPOIIECCOPHBIX CUCTEM YIIPaBICHUS

CTpyKTypa MHUKPOIIPOLIECCOPHOM CUCTEMBI YIPaBIEHUS IOKOMOTHBA. Pacnipeiei€éHHbII MHOTOYypOBHEBBII
MMOJAXO0/ K MOCTPOCHUIO MUKPOIIPOLECCCOPHBIX CUCTEM YIIPAaBJICHUS. 3a11alm, pemacMbI€ pa3IMdYHbIMU

KOMIIOHEHTaMH MHUKPOIIPOIIECCOPHBIX CHCTEM yTIpaBiieHHs. BbiOop anmapaTypsl MEKPOIIPOLIECCOPHBIX
CUCTEM YIIPaBJICHUS

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

JlaGopatopHbie paOOThI

HaumenoBanue mabopatopHbIx paboT / KpaTKoe coepKaHue

3HakoMcTBO ¢ Tutargopmoit Arduino.

HCCJ’IGHOB&HI/IG MaKeTHOH IIaThl 1A OecracyHOr0 MOHTaXKa OJICKTPOHHBIX CXEM. C60p H OTj1agKa
QJICKTPOHHBIX CXCM. HonyquI/Ie HAaBBIKOB UCIIOJIb30BAHUE U3MCPUTECIIbHBIX HpI/IGOpOB.

W3yuenue ycTpoiicTBa HOPTOB BBIBOJIA HU(PPOBEIX CUTHAIOB. [loydyeHne HaBbIKOB paboThI C
WHTErPUPOBAHHOW Cpellol yIpaBlieHHs1, pa3pabOTKU U 3arpy3KH B MaMATh KOHTPOJIJIEPA U UCTIOJTHEHUS
porpamMm

BBoa nu@poBbIX CUTHAJIOB.

Peanmzanus mopsaaKoBo-BpeMEHHOTO CBSI3BIBAHUS B 3aauax ympasieHus. [10mydeHne HaBBIKOB
YIpaBJICHUS YCTPOMCTBOM BBOJA IIM(PPOBOTO cUrHaia. MeTob! molaBieHne apede3ra KOHTaKTOB, BBOJ B
MHUKpPOKOHTPOJIIEp HHPOPMALNH OT IepeKIrouaTenei

HccnenoBanue nudpo-aHaioroBoro npeodpasoparesns
Uccnenosanue LIAII ¢ marpuneid R-2R. Onpenenenne xapakTepucTHK TOYHOCTH peoOpa3BaHus
uuQpoBOro curHaia

HccnenoBanue aHanoro-uudpoBoro npeodpasopareis
UccnenoBanue napamiensuoro AL

HccnenoBanue reneparopa ¢ MMUPOTHO-UMITYJIBCHON MOAYJIALIMEH
I'eneparop ¢ IHUPOTHO-UMIYJIBCHOIM MOIYIIALIE MUKPOKOHTpoJutepa. M3ydenue ycTpoiicTsa, criocoooB
IIPOrpaMMHUpPOBaHUs TeHepaTopa




HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

/11
6 |[IupoTHO-UMITYIBCHBIN MTPe0OpPa30BATEIb MOCTOSIHHOTO HATPSKCHHS
YnpaBieHue JBUraTeaeM MOCTOSIHHOTO TOKA. Y CTPOMCTBO M MPUHLMI IEUCTBUS MOCTOBOTO
npeo6pa3OBaTeJm. Hcnonp30BaHne MOCTOBOTO npeo6paSOBaTeJm I peBEPCUPOBAHUSA ABUTATCIIA.
7 |ABTOHOMHBII HHBEPTOP HAMPSHKEHUS C IIUPOTHO-UMITYICHON MOIYJISIMEH
[Mpumenenne naBepTOpoB. [IpuHIIUI (hOPMUPOBAHUS BBIXOJHOTO CHI'HAJA HHBEPTOPA. AJITOPUTM
yIpaBiieHus! KiltouaMu HHBepTopa. CriocoObl BO3/IeiCTBYSI Ha MapaMeTpPhl BBIXOJHOTO CUTHAJIA
4.3. CamocrosiTenbHas paboTa 00y4Yaromuxcs.
No .
Bun camocrosTensHO# paboThI
n/m
1 |[ToxroroBka k 1a00paTOPHBIM paboTam
2 | IloarotoBKa K MPOMEXYTOYHON aTTEeCTAIINH.
3 | [loaroroBka K TEKyIIeMy KOHTPOIIIO.

5. Ilepedyenbp wu3AaHUI, KOTOpPbIE PEKOMEHIYETCS HCIIOIb30BAaTh IPHU

OCBOCHHMH JTUCLIUILTUHBI (MOIYJIs).

li\/&n bubnuorpaduueckoe onucanue MecTto noctyna

1 MuKpOnpOLIECCOPHBIE CUCTEMBI ABTOBEACHUS HTB (yu.3); HTb (yu.6);
3JIEKTPONIOABMKHOTO coctaa JILA. Bapanos, SI.M. HTB (¢6.)
T'onosuuep, E.B. Epodees, B.M. Makcumos; [Tox pex. JLA.
bapanosa OnHoTomHoe uznganue Tpancropt , 1990

2 Muxkponponeccopbl U MUKPOITPOLIECCOPHBIE CUCTEMBI HTB (29); HTb (yu4.3)
ynpasienus npeoopazosarensimu J.I1.C. A.H. CaBochkuH,
O.E. Ilynosukos; MUUT. Kad. "Dnekrpruueckas tsra"
Opuoromuoe m3ganne MUUT , 2007

3 Metoanueckue ykazaHus K 1a00paTOpHBIM paboTaM Mo HTB (yu4.3)

JUCHUILIMHE "ABTOMATU3UPOBAHHBIE CUCTEMBI YIIPABICHUS
3JIEKTPOTOIBUKHBIM cocTaBoM" Jutst crieruanbHocTu 181400
"DJIEKTpUYECKUI TPAHCIIOPT Kene3HbIX popor” A H.
CaBocpwkun, O.E. ITynosuko; MUUT. Kad. "Dnekrpuueckas
tara" OgnoromHoe m3ganue MUNT | 2002

6. IlepeuyeHb COBpEMEHHBIX MNPOPECCHOHAIBHBIX 0a3 JaHHBIX U

MH(OPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPbIE€ MOTYT HCHOJb30BAThCS MPHU

OCBOEHUHU JTUCIUTUIMHBI (MOJTYJIST).

elibrary.ru
arduino.cc



7. IlepeuyeHb  JHUIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHAEMOTrO
MpOrpaMMHOTO OOECIICUYeHHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTIO0 /11 OCBOCHHUSI TUCIUTIIIMHBI (MOIYJIs).

HuTerpupoBanHas cpefia pa3padoTKu MporpaMMHOTO obecnieueHust Arduino
IDE

8. OmnmucaHue MaTepUabHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOM  IJIs
OCYIIIECTBJIEHUSI 00pa30BaTEILHOrO Mpoliecca Mo JUCIUIUIMHE (MOIYJIIO).

KomMmribroTep 1 mpe3eHTanoHHOe 000pyA0BaHHE

N3meputenpuble npuOoOpsl  (TecTepsl, ocuworpadsl, J1abopaTOpHbIE
WCTOYHHUKY TTUTAHU)

Pabouee MecTo cTyeHTa AJs TPOBEACHUS JIAI0OPATOPHBIX 3aHATHN

[T5BM

MUKPOKOHTPOJUIEP ¢ KOMIIEKTOM JJICKTPOHHBIX KOMIIOHEHTOB ISl COOPKU
cXeM

W3mepurensubie mpuboOpel  (Tectep, ocmumuiorpad) u  gabopaTOpHBIN
WCTOYHUK TTUTAHUS

9. ®opma TPOMEKYTOUYHOM aTTECTALIUM:

3adeT B 9 cemecTpe.

10. OuieHOUHBIE MAaTEpUATIBI.

OueHOYHbIE MaTepUaAlIbl, TPUMEHSIEMBIE MIPU MPOBEICHUHN MPOMEKYTOUHOU

aTTeCTallK, pa3padaThIBAIOTCA B COOTBETCTBHHM C JIOKAJIbHBIM HOPMATUBHBIM
aktom PYT (MUNT).
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