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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[lenssMu oOcBOE€HHsSI Y4E€OHOM JUCUUIUIMHBI "ABTOMaTU3UPOBAaHHBIE U
MUKPOIIPOLIECCOPHBIE CUCTEMBI YIIPABIEHUS SJIEKTPOIIOJBHKHBIM 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 MUKPOIPOLIECCOPHBIX CUCTEM YIIPABJICHHUS.

3agayaMu  OCBOCHMsI Y4YE€OHOW JHUCHMIUIMHBI "ABTOMATH3UPOBAHHBIE U
MUKPOIIPOLIECCOPHBIE CUCTEMBI YIPABIEHHUS SJIEKTPOIOJBHKHBIM COCTaBOM"
SBJISIFOTCSL:

— OCBOEHHUE CTPYKTYpPBI AJIEKTPOHHO-BBIYUCIUTEIPHON MAIlMHBI, & TaKXKe
Ha3Ha4YeHHUsI €€ OCHOBHBIX KOMIIOHEHTOB — IIpolleccopa, 3allOMUHAIOIINX
YCTPOMCTB U yCTPOUCTB BBOJ1a/BbIBOAA MH(GOPMAIIUH;

— OCBOCHHE YCTPOMCTBA M MpPHUHIMNA JEHUCTBUS YCTPOWCTB CBS3U
MUKPOIPOLIECCOPHBIX CUCTEM YIIPABJICHUS C TEXHUYECKUM OOBEKTOM — aHAJIOTO-
upOoBBIX U HU(PPO-aHATOTOBBIX MpeoOpa3zoBaTeseii, YCTPOMCTB BBOJA/BHIBOA
JTUCKPETHBIX CUTHAJIOB;

— OCBOCHHME pAa3JIMYHBIX amnMapaTHbIX IUIATQOPM, HCIHOJIB3YEMBIX IS
M3TOTOBJICHUSI MUKPOIPOIIECCOPHBIX CHUCTEM YIIPABJICHUS, TPUHIIMIIOB UX
MOCTPOEHUS, a TaKXE€ METOJOB TMOBBIIMICHUS HAAEKHOCTH M O€30TKa3HOCTH
YIPaBJISIONIUX BEIYUCIUTEIIHLHBIX MAIIIUH.

2. [Inanupyembie pe3ynbTaThl 00YUSHHS IO TUCIUTIIMHE (MOIYJIIO).

Ilepeuenp GopmMuUpyeMBIX pe3yJbTaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3yibTaTe 00y4eHus 10 AUCHUIUINHE (MOIYJIIO):

IIK-9 - CnocobeH BBIMOJHATh 0OOCHOBAaHHME MapaMeTPOB KOHCTPYKLIUU H
CUCTEM NOJBMXXHOTO coctaBa BCM.

OOGy4eHwue 1o JUCUUIUIMHE (MOAYJII0) PEANoJaraeT, 4To Mo €ro pe3yJibTaTamMm
oOyyaroruiicst Oyier:

3HaTh:

TpeGoBaHUsT HOPMATUBHO-TEXHUYECKON JOKYMEHTAIlUH, TEXHUYECKUX
pErIaMEeHTOB K MUKPOIIPOLIECCOPHBIM CUCTEMaM yrpaBiieHus1. CTpyKTypy U COCTaB
MUKPOMPOLECCOPHBIX CUCTEM YIPABJIEHUS TATOBOTO TMOJBUKHOTO COCTaBa,
MEpPCIEeKTUBBl Pa3BUTUSI CUCTEM ympaBieHus. Bo3MmokHocTH U obJyiacTu



NPUMEHEHUSI CPEJCTB MHUKPOIPOLECCOPHON TEXHMKH Ha TOIBM)KHOM COCTaBe.
Otanbl pa3BUTHS BBIYUCIUTEIHLHON TEXHUKU U €€ MPUMEHEHUS ISl YIPaBICHUS
TexHuuecKUMU oObekTaMu. OcHOBBI Teopun uHpopMaiuu. Crocodb 06paboTKH
CUTHAJIOB B MUKPOIIPOILIECCOPHBIX cUcTeMax ympaBiieHusi. CeTeBble TEXHOJIOTHUH,
HIpUMEHsIeMbIe ITPH OPTaHU3allii CUCTEM YIPABICHUS U B IPOMBIIIIICHHOCTH.

Baanern:
MetonamMu BbIOOpa PEXKUMOB PAOOTHI YCTPOWCTB MHKPOIPOIIECCOPHBIX
CUCTEM

Ymers:

Pa3pabaTteiBaTh aNropuTMBI M IPOTPAMMEI JIJII MUKPOIIPOIIECCOPHBIX CHCTEM
yrpaBiieHus. Pa3pabarsiBaTh NPUHIIMITUATIBHBIE CXEMbI, U3TOTABIUBATh MPOTOTHUIT
CHCTEMBI YIIPaBIICHUS U OTJIAKUBATH €TI0

3. O6beM AUCIUTIIUHBI (MOTYJIs).
3.1. O0mas Tpy10€MKOCTb JUCHUILIUHBI (MOTYJIST).

OO0mast TPyJOEMKOCTh JUCHUUILTUHBI (Momynsi) cocTaBisier 2 3.e. (72
aKaJIeMHUYECKHUX yaca(oB).

3.2. OOvem mucuurIMHBI (MOAynsi) B (OpME KOHTAKTHOM pabOTHI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU ¥ (WIM)  JIMIIAMH,
MPUBJIEKAEMBIMH K peaan3alii 00pa3oBaTeIbHON MPOrpaMMbl Ha UHBIX YCIOBUSX,
IpU MIPOBEJICHUH YUEOHBIX 3aHATUH:

KommaectBo yacos

Tun yueOHBIX 3aHATHI
Bcero | Cemectp Ne9

KonTtakTHas paboTa mpu npoBeieHNH yUeOHBIX 3aHATHH (BCET0): 16 16

B ToM uyucne:

3aHATHS JIEKIHOHHOTO THIIA 16 16

3.3. O6veM mucHUIIMHBI (MOAYJs) B (hOpME CaMOCTOSITENHFHOW pPabOTHI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYarOMIUXCS C
negaroruueckuMu paboTHUKaMHU U (MM ) JIUI[aMU, PUBJIEKAEMBIMU K peau3aliu
oOpa3oBaTeNbHOM MporpaMmbl Ha HWHBIX YCIOBUSIX, TPU NPOBEIACHUU
MIPOMEXKYTOUYHOM aTTECTAIIMU COCTABIISIET 56 aKaJeMHUeCcKUX vaca (OB).

3.4. ITpu oOy4eHuu o UHAUBUAYAJTLHOMY YU€OHOMY ILJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00Yy4Y€HUH, 00BEM AUCIUIUIMHBI (MOIYJISI) MOXKET ObITh peaii30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHOM paboThl 00yJaronmxcs, a Takxke B popme
KOHTAaKTHOM pabOThl 00YyYaloIUXCsl ¢ MEAArorHuecKuMu pabOTHUKaMU U (WIIH)




JUuaMu, IPHUBJIICKACMbIMHU K pCain3alilin O6paSOBaTCHBHOI>'I IMporpaMmbl Ha UHBIX
YCJIOBUAX, IIPU ITPOBCACHUN HpOMeHCYTOqHOﬁ aTTeCcranuu.

4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE

1 |TpeGoBaHMs HOPMATUBHO-TEXHUYECKOHN JOKYMEHTAIIMH K MUKPOIIPOILIECCOPHBIM
CUCTEMAaM YIIPABJICHHUA

Ilepeuens HOpMaTuBHO-TexHUneckol nokyMmeHTanuu. TP TC, 'OCT, TY. Tpe6oBaHus, ycTaHOBJICHHbIE
JIOKYMEHTaMH K MUKPOIIPOIIECCOPHBIM CHCTEMaM yTpaBiieHHs. DYHKIINH MUKPOIPOLIECCOPHBIX CHCTEM
yIpaBICHUS

2 BrrancionrensHbIe MalllMHbI, 3TAllbl UX Pa3BUTUA, IPUMCHCHUC KOMIIBIOTCPOB IJIA

YHOpaBJICHUA TCXHUUICCKUMHU 00BEKTaMMU.

AHAIIOTOBBIE U AJIEKTPOHHBIC IN(PPOBBIC BEYUCIUTEIbHBIC MAIIWHBL. CHeHaIn3upOBaHHBIC I
YHUBEpCaJlbHbIE BBIYUCIUTEIbHBIC MalIMHbL. [IpeicTaBiIeHue JaHHbIX B TU(QPOBOIT BEIYHCIUTEIHHOMI
MalIuHe

3 |CrpykTypa yHHBEpCAJIbHOW BEIYUCIUTEIbHON MALTMHbI

OcHOBHBIE KOMIIOHEHTHI. L[eHTpanpHBIN poIieccop, 3alIOMUHAIONIUE YCTPOHUCTBA, YCTPOHCTBA
BBOJ1a/BEIBOIa MHpOopManuu. [IInHbI

Konnenmus moctpoenus yHuBepcansHoit DBM. ApxTekrypa ¢pon Heiimana. ['apBapackas apXUTEKTypa.

4 |[Ipoueccopbl. ApXUTEKTYpPbI IPOLIECCOPOB, UX OCOOEHHOCTH U 00JIaCTh NPUMEHEHUS.

CrpykTypa nporeccopa.
ITonstue cuctemsl komana. Ocobernoctu RISC, CISC apXuTeKTypsl.
ApudpMeTHKO-TOrHIecKoe YCTPOUCTBO, PETHCTPBI, CIETUNKU

5 |3amomuHarouue ycrpoiicrsa. Hasnauenue, npuHimn aeiicteus. Bzaumopenctaue

nmponeccopa u 3alilOMUHArOIX YCTPOP'ICTB.

[NocrostHHEBIE 3amOMKHaONIHE YCTpoicTBa. OCOOEHHOCTH KOHCTPYKIINH, IPUHIUI IeHCTBHS, 00/1acTh
MPUMEHCHHS.

3armoMHHAIOIIHE YCTPOMCTBA C MTPOUBOIBHOM BEIOOPKOH. OCOOSHHOCTH KOHCTPYKIIUH, IPUHIIHIT JCHCTBU.
Wepapxus B opranuzanuu 3anoMuHarommx ycrpoiicts HOIBM

6 |YcrpoiicTBa BBO/a/BBIBOJA.

HasnaueHue ycTpilocTB BBOJIa BBIBOJIA, UX KJIACCU(HUKALIUS YCTPOMCTB MO THITY 00pabaThiBaeMbIX
CHTHAJIOB, aHAJIOTrO-LIM(poBbIe, IU(PO-aHATOrOBbIE IPe0Opa3oBaTeNy, yCTPOHCTBA BBOIa/BHIBOIA
IIU(POBBIX CUTHAJIOB

7 |Ananoro-mugpoBble npeoOpa3zoBaTeny.

Hasrnauenne ananoro-ungpoBbix npeodpaszoBareineil. Onepanyn KBAaHTOBAaHHUUS 110 YPOBHIO,
JMICKpeTH3aluy 1o BpeMeHu. BoccranoBanenue curnana. [IpeoGpazoBareny HanpsKeHUs B KOJ M YaCTOTHI
B koJ1. Ha3HaueHwue, mpuHIMI eiicTBUS aHaIoro-nudpoBsIx nmpeodpasosareneil. [lapanemnpusiit AL,
unrerpupytomuii AL, densra-Curma AL ITpeoOpa3oBaHue NpoiIeHHOTO IyTH B CKOPOCTH B
UQPOBOIf SKBHUBAJICHT

8 |Ludpo-ananorossie npeodpazoBaTesy.
Haznauenue, npuHIMn neicTBus nudpoaHaIoroBeIX Ipeodpaspoateneil. [IpeoOpazoBaTenu ¢ maTpumei
JIBOMYHO-B3BEIICHHBIX PE3UCTOPOB 1 MaTpuieii R-2R. XapakTepuctuku mudpo-aHamIoroBex

npeoOpa3oBaTeen
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TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

YcTpoiicTBa BBO/Ia/BRIBOIA TUCKPETHBIX CUTHAJIOB M H3MEPEHUS BPEMCHH.

DJeMeHTHI YCTPHOCTB BBO/Ia/BhIBO/IA IIU(PPOBBIX CUTHAIOB. | eHEpaTOPhI, TaliMephl, CUETUNKY. Peanu3arivs
Pa3INYHbIX 3a]1a4, BBIMOIHIEMBIX MUKPOIIPOIIECCOPHBIME CHCTEMAMH YIIPABJICHHS IIPU TOMOIIH CPEJICTB
00pabOoTKHU IU(PPOBBIX CUTHAJIOB.

10

CpeI[CTBa KOMMYHHKAIIUU MUKPOIIPOLUECCOPHBIX CUCTEM YIIPaBJICHUA.
Kanans! cBS31 MUKpOIIPOIIECCOPHBIX cucTeM. MHTepdeiichl, MpoTOKoIEl 00MeHa nHpOopManne.

11

TexHomoruu MOBHIICHUS HAAEKHOCTU U O€30TKa3HOCTH MUKPOIIPOIIECCOPHBIX CUCTEM
yIIpaBJICHUS.

AnmnapatHasi H30bITOYHOCTh U H30BITOYHOCTh JAHHBIX, PE3EPBUPOBAHIE OCHOBHBIX KOMIOHEHTOB
MHUKPOIPOIIECCOPHBIX CUCTEM yrpaBieHus. Kospl ¢ 00HapykeHHEeM OIMHOOK U KOJIbI C KOPPEKIUEH
OIHO0K

12

CTpyKTypa MUKPOIIPOLIECCOPHON CUCTEMBI YIIpaBJiIeHHsI JOKOMOTHBA. PacripenenéHubii
MHOTOYPOBHEBBIN MOJIX0]] K TOCTPOSHUIO MUKPOIPOILIECCOPHBIX CUCTEM YIIPABJICHUS.
3amauu, penaeMble Pa3InYHbIMA KOMIIOHEHTAMH MUKPOIIPOIIECCOPHBIX CUCTEM

ynpasienus. Beioop anmapaTtypbl MUKPOTIPOLIECCOPHBIX CHCTEM YIPaBJICHUS

CrpyKTypa MHKpPOIIPOIIECCOPHON CHCTEMBI YIIPaBICHHUS IOKOMOTHBA. PactipeienéHHbIIT MHOTOYpPOBHEBBIH
MOAXO K IOCTPOCHHIO MUKPOIIPOLIECCOPHBIX CUCTEM YTIPABIICHUS. 3aJaull, peIlacMble Pa3IuIHBIMH
KOMIIOHEHTaMU MUKPOIIPOIIECCOPHBIX CHCTEM yIpaBieHus. BpiOop anmaparypbl MEKPOIIPOLIECCOPHBIX

CHUCTEM YIIpaBJICHUA

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

4.3. CamocrosiTenbHas padoTa 00ydarOIMXCs.

Bun camocrosTensHoi paboTh

Pabora c nureparypoit

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALIMH.

5. llepeueHp wu3AaHUN, KOTOPHIE PEKOMEHIYETCS WCHOJIb30BaTh IIPU

OCBOCHUU JUCHUIUIUHBI (MOAYJIA).

11\/(; bubnuorpaduueckoe onucanue Mecro nocryna

1 MuUKpOIpOLIECCOPHBIE CUCTEMBI ABTOBEACHUS HTB (yu4.3); HTb (yu4.6);
3JIEKTPONIOABMKHOTO cocTasa JI.A. Bapanos, SI.M. HTB (¢6.)
['onosuuep, E.B. Epodees, B.M. Makcumos; Iloz pen. JILA.
bapanosa Onnotromuoe uzganue Tpancnopt , 1990

2 Mukpornpoueccopsl I MUKPOIIPOLIECCOPHBIE CHCTEMBI HTB (99); HTb (yu4.3)
ympasienus nmpeoopazosarensimu J.I1.C. A.H. CaBocbkuH,
O.E. [lynosukos; MUUT. Kad. "Dnexrpuueckas tsara"
Onuoromuoe u3ganue MUUT , 2007

3 MeTtonudeckue yka3aHus K JabopaTOpHBIM paboTaM 1o HTB (yu.3)

JAUCLHUITIIIMHC "ABTOME[TI/BI/IpOBaHHBIe CUCTCMBI YIIPABJICHU A




AJIEKTPOIIOABUKHBIM cocTaBoM" miist crienraiibHocTy 181400
"DnexTpuuecKuil TpaHCopT *Kese3HbIx Jopor' A.H.
CaBocobkuH, O.E. ITynoBukoB; MUUT. Kad. "Dnexrpuyeckas
tara" Ognoromuoe m3ganue MUUT , 2002

6. [IlepeueHb CcOBpeMEHHBIX NpPO(PECCHOHATBLHBIX 0a3 JaHHBIX W
HH(POPMAITMOHHBIX CHPABOYHBIX CHCTEM, KOTOpPBIE MOTYT HCIOJb30BaThCS IPHU
OCBOCHUU JUCHUIUIAHBI (MOAYJIA).

elibrary.ru

arduino.cc

7. llepedyeHb JNHIICH3UOHHOTO U  CBOOOJHO  PaACHPOCTPAHSIEMOIO
IpPOrpaMMHOT0 OOecCreYeHusi, B TOM YHCIE€ OTEUYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOMMOTO JIJIsl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

WNuTterpupoBanHas cpefa pa3paboTKu MporpaMMHoOro ooecnedenus: Arduino
IDE.
Engee.

8. Omnucanue MaTepualbHO-TEXHUUYECKOW 0a3bl, HEOOXOAMMOU st
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUIUIMHE (MOIYJIIO).

KomMrmibroTep 1 npe3eHTaioHHoe 000py0BaHUE

N3mepurensubie  mpubopsl  (TecTephl, ocuuuiorpadsl, gabopaTopHbIE
MCTOYHUKH TTUTAHUS)

[15BM

MUKPOKOHTPOJIJIEP ¢ KOMILIEKTOM 3JIEKTPOHHBIX KOMIIOHEHTOB JJ1s1 COOPKHU
cXeM

N3mepurensHble mpuOOpsl  (Tectep, ocuuiuiorpad) u  gabopaTOpHBIMA
UCTOYHUK MUTAHUS

CrnennanbHoe 00pa3oBaTEIbHOE MPOCTPAHCTBO MHTEPaKTUBHBIN KOMILIEKC
omnepexarouied moaAroToBku « MHXUHUPUHT MOABHUYKHOTO cocTara st BCM»

9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3auet B 9 cemectpe.

10. OueHOUHBIE MAaTEpUAIIBI.

O1ieHOYHBbIE MaTepUalIbl, IPUMEHSIEMbIE MPU MPOBEACHUHN MTPOMEKYTOUHON
aTTecTalnu, pa3padaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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