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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[enstmu ocBoeHUs yueOHON TUCIUIUIMHBI "Pa3paboTka MUKPOIIPOLIECCPHBIX
CUCTEM YTIPaBIICHU NOABMKHBIM cocTaBoM BCM" sBrsrores:

- cOpMHUPOBATH Yy CTYAECHTOB OCHOBHBIE IIpEICTaBIEHHUS 00 YCTPOMCTBE,
INPUHLKIIE IEUCTBUA U CHEHU(PHUKE YIIPABISIIOIIMX BEIUMCIUTEIbHBIX MAILIUH;

- M3Y4YUTh CIOCOOBI M KpPUTEPUHM BHIOOpPAa OCHOBHBIX KOMIIOHEHTOB
MHKPONPOLIECCOPHBIX CUCTEM yIIPABIEHUS JJIEKTPOIIOABHKHOTO COCTABA;

- U3yUYUTh CTPYKTYPY MHUKPOIPOLIECCOPHBIX CUCTEM YIIPABJICHHUS.

3amavamu OCBOCHMS y4eOHOH JUCUUIUTUHBI ""Pa3zpaboTka
MHUKPOIPOLIECCPHBIX CHUCTEM YIPABJICHHMS MOJIBWXXHBIM cocraBomM BCM"
SABJISTFOTCSL:

— OCBOEHHE CTPYKTYpPBI AJIEKTPOHHO-BBIYHUCIUTEIBHOM MAIWHBI, & TaKXKe
Ha3HAa4yeHUs €€ OCHOBHBIX KOMIIOHEHTOB — IIPOILIECCOPA, 3aIIOMHUHAIOIINX
YCTPOMCTB U yCTPOUCTB BBOJ1a/BbIBOAA MH(GOPMAIIUH;

— OCBOCHHE YCTPOMCTBA M MpPHUHIMINA JEHUCTBUS YCTPOWCTB CBS3U
MUKPOITPOLIECCOPHBIX CUCTEM YIIPABJIEHUS C TEXHUYECKUM OOBEKTOM — aHAJIOTO-
UpPOBBIX U LU(PO-aHATIOTOBBIX NpeoOpa3oBaresiell, YCTpOHCTB BBOJA/BBIBOJA
JUCKPETHBIX CUTHAJIOB;

— OCBOEHHE PA3NIMYHBIX aNMapaTHbIX IUIATHOPM, HCHOJIB3YEMBIX IS
U3TOTOBJICHHUST MHKPOIIPOLIECCOPHBIX CHCTEM YIPaBJICHUS, IPUHLUIIOB UX
MOCTPOEHHUS, a TaKXE€ METOJOB IMOBBIIMICHUS HAAEKHOCTH M O€30TKa3HOCTH
YIPABISIOMUX BBIYUCIUTENbHBIX MAIIHH.

2. [Inanupyembie pe3ynbTaThl 00YYSHHS 1O TUCIUTIIMHE (MOYJIIO).

Ilepeuenb GopmMuUpyeMBIX pe3yJbTaTOB OCBOSHUSI 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3ybTaTe 00yUYeHuUs M0 AUCUMILTMHE (MOYIIO):

ITK-10 - CriocoOeH mpUMEHSITh PacueTHBIE U IKCIIEPUMEHTAIbHBIC METOIbI
IIPY CO3JIaHUU HOBBIX 00pa3iioB TexHUku BCM.

OOGy4eHwue 1Mo JUCUUIUIUHE (MOIYJII0) MPENOJaraeT, 4YTo Mo ero pe3yJibTaramMm
oOyyaroruiicst Oyier:

3HaTh:

TpeboBaHusT HOPMATHBHO-TEXHUYECKOW JTOKYMEHTAllUM, TEXHUYECKHUX
pErIaMEeHTOB K MUKPOTIPOLIECCOPHBIM CUCTEMaM yrpaBiieHusl. CTpyKTypy U COCTaB
MUKPOMPOLIECCOPHBIX CUCTEM YIPaBJIEHUS TATOBOTO TMOJBUKHOTO COCTaBa,
MEPCIEKTUBBl PA3BUTHS CUCTEM yOpaBieHHWs. Bo3aMoxHOCTH ©  0o0JacTu
IMPUMEHEHUSI CPEJCTB MHUKPOIPOIIECCOPHOM TEXHMKU Ha TOJBUKHOM COCTaBe.



Otansl pa3BUTHSA BBIYUCIUTEIBHON TEXHUKH M €€ MPUMEHEHUs AJIS YIpaBJICHUs
TexHnuecKuMu oObekTaMu. OcHOBBI Teopun uHpopMaiuu. Crocodb 06paboTKH
CUTHAJIOB B MUKPOIIPOILIECCOPHBIX cUCTeMax ympaBiieHus. CeTeBble TEXHOJIOTHUH,
MPUMEHSIEMbIE TIPU OPTaHU3AIMH CUCTEM YIIPABJICHUS U B TIPOMBIIIUICHHOCTH.

Baaners:
Metonamu BBIOOpa PEXKUMOB PAOOTHI YCTPOWCTB MHKPOIPOIIECCOPHBIX
CUCTEM

YMmern:

Pa3pabaTteiBaTh aNropuT™MBI M POTPAMMEI JIJII MUKPOIIPOIIECCOPHBIX CHCTEM
yrpasieHus. Pa3pabaTeiBaTh TPUHITUITHATBHBIE CXEMBI, H3TOTABIMBATH MTPOTOTHUIT
CHUCTEMBI YIIPABIICHUS U OTJIA)KUBATH €r0O

3. O6beM AUCIUTIIUHBI (MOTYJIs).
3.1. O0mas Tpy10€MKOCTb JUCHUILIMHBI (MOYJIST).

OO6mast TPyIOEeMKOCTh AMCIHUIUIMHBI (MOJyJisa) coctaBiser 3 3.e. (108
aKaJIeMHUYECKUX Jaca(oB).

3.2. O0vem mucuuIIMHBI (MOAynsi) B (OpME KOHTAaKTHOM pabOTHI
oOyyarommxcsi C  MeJarorM4ecKuMM  pabOTHUKaMU ©W  (WIM)  JIMIIAMH,
MPUBJIEKAEMBIMU K peaau3alii 00pa3oBaTeIbHON MPOrpaMMbl Ha UHBIX YCIOBUSX,
IIPU MPOBEJCHUHN YUE€OHBIX 3aHITHI:

KommaecTBo yacos

Tun yueOHBIX 3aHATHI
Bcero | Cemectp Ne9

KonrtaktHas paboTa mpu npoBeIeHIH YUeOHBIX 3aHATHH (BCETO): 48 48
B ToM uncne:

3aHATHS JEKIIHOHHOTO THIIA 32 32
3aHATHS CEMUHAPCKOTO TUMA 16 16

3.3. O6veM mucHUIIMHBI (MOAYJs) B (hOpMe CaMOCTOSITENHFHOW pPabOTHI
oOyvarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYarOIUXCSA C
Mearorn4ecKuMy paboTHUKAMHU U (WIJTH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTu3aiiu
oOpa3oBaTeNbHOM MporpaMmbl Ha HWHBIX YCIOBUSIX, TPU MNPOBEACHUU
MIPOMEXKYTOUHOM aTTecTalu cocTapisieT 60 akageMuueckux vyaca (OB).

3.4. ITpu oOy4eHuu o UHAUBUAYAJTLHOMY YU€OHOMY ILJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00Yy4YeHHH, 00BEeM JTUCHMIUIMHBI (MOJYJIsI) MOXKET ObITh peaTn30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHOM paboThl 00yJaronuxcs, a Takxke B hopme
KOHTaKTHOM pabOThl 00YyYaloIIMXCsl C MEAArorHuecKuMu pabOTHUKaMU U (WIIH)




JUuaMu, IPHUBJIICKACMbIMHU K pCain3alilin O6paSOBaTCHBHOI>'I IMporpaMmMhbl Ha MHBIX
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 YCTPOWCTBA C MTPOUBOIBHOM BEIOOPKOI. OCOOCHHOCTH KOHCTPYKITHH, TIPUHIIAT TCHCTBHS.
Wepapxus B opranuzanuu 3anoMuHarommx ycrpoiicts HOIBM

6 |YcrpoiicTBa BBO/a/BBIBOJA.

HasnaueHue ycTpilocTB BBO/Ia BBIBOJIA, UX KJIACCU(HUKALIUS YCTPOICTB 0 THITY 00padaThlBaeMbIX
CHTHAJIOB, aHAJIOrO-LM(pOBbIE, IU(PPO-aHATOTOBEIE IIPeOOpa30BaTeNt, yCTPOICTBA BBOIA/BHIBOIA
IIU(POBBIX CUTHAJIOB

7 |Ananoro-mugpoBble npeoOpa3zoBaTeny.

Hasrnauenne ananoro-ungpoBbix npeodpaszoBareineil. Onepanyn KBAaHTOBAaHHUUS 110 YPOBHIO,
JIMCKpETH3anuy 1o BpeMeHu. Boccranopanenue curnana. [IpeoOpazoBareny HaNnpspKeHUS B KOJL M 4aCTOTEHI
B koJ1. Ha3HaueHwue, mpuHIMI eiicTBUS aHaIoro-nudpoBsIx nmpeodpasosareneil. [lapanemnpusiit AL,
unrerpupytomuii AL, densra-Curma AL ITpeoOpa3oBaHue NpoiIeHHOTO IyTH B CKOPOCTH B
U(POBOIf SKBHBAJICHT

8 |Ludpo-ananorossie npeodpazoBaTesy.
Haznauenue, npuHIHNI AeHCTBUS NH(POAHATIOTOBEIX Tpeobpa3BoaTeneil. [IpeodpazoBaTenu ¢ MaTpuei
JIBOMYHO-B3BEIICHHBIX PE3UCTOPOB 1 MaTpuieii R-2R. XapakTepuctuku mudpo-aHamIoroBex

npeoOpa3oBaTeen




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

YcTpolicTBa BBO/Ia/BEIBOIA TUCKPETHBIX CUTHAJIOB M U3MEPEHUSI BPEMCHH.

DJeMeHTHI YCTPHOCTB BBOIa/BbIBOIA IU(PPOBBIX CUTHAIIOB. [ eHEpaTOphI, TaliMephl, CUETUrKH. Peanuzarms
Pa3INYHbIX 3a]1a4, BBIMOIHIEMBIX MUKPOIIPOIIECCOPHBIME CHCTEMAMH YIIPABJICHHS IIPU TOMOIIH CPEJICTB
00pabOoTKHU IU(PPOBBIX CUTHAJIOB.

10

CpencrBa KOMMYHUKAIMA MUKPOIIPOIIECCOPHBIX CUCTEM yIIPaBJICHUS.
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

CrpykTypa MUKpPOIPOLECCOPHON CUCTEMBI YIIPABIEHUS JOKOMOTHBA. PacnipenenénHbIil
MHOT'OYPOBHEBBIN MTOAXO0/ K IOCTPOCHUIO MUKPOIIPOLIECCOPHBIX CUCTEM YIIPABJICHHUS.
3amauu, pemaeMbie Pa3IMYHbIMA KOMIIOHEHTAMH MUKPOIIPOIIECCOPHBIX CUCTEM
ynpasiieHus. BeiOop anmapaTypbl MEKPOTIPOIIECCOPHBIX CHCTEM YIPABICHUS

CTpyKTypa MUKpOIPOLECCOPHON CUCTEMBI YIIpaBIeHUs JOKOMOTHBA. PacnipenenéHHbIi MHOTOYpOBHEBBIN
MNOAXOJ K MMOCTPOCHHUIO MUKPOIIPOHECCOPHBIX CUCTEM YIIPABJICHUS. 3az[alm, peuracMbIC pa3JIMIHbIMU

KOMITOHEHTaMH MHKPOIPOLIECCOPHBIX CHCTEM yIpaBiieHus. BEIOOp anmapaTypbl MUKPOIIPOIIECCOPHBIX
CUCTEM YIIPABJICHUSA

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

/o

HanmenoBaHue 1a60paTopHBIX paboT / KpaTKoe coepikaHue

3HakoMCTBO ¢ mIatdopmoit Arduino.

I/ICCHC,I[OBaHI/Ie MaKEeTHOH IIJIaThI JJIA 0OecraeyHoro MOHTaKa OJICKTPOHHBIX CXEM. C60p H OTJIagKa
JJICKTPOHHBIX CXEM. HOHy‘IeHI/IC HaBbIKOB MCIIOJIb30BAHUC U3MEPUTCIIbHBIX l'[pI/I60pOB.

W3ydeHune ycTporCTBa MOPTOB BHIBOAA IU(PPOBHIX CUTHAIOB. [loydeHre HABBIKOB PabOTHI ¢
WHTETPUPOBAHHON Cpeor yIpaBieHHs, pa3pabOTKH U 3arpy3KH B MAaMTh KOHTPOJUIEPa M UCIIOTHEHUS
poTpaMm

BBoa u¢poBbIX CUTHATIOB.

Peanmaunﬂ MOPAAKOBO-BPEMCHHOI'O CBA3bIBAHUA B 3a1a4ax yIIpaBJICHUS. HOnyquHe HaBBbIKOB
yIpaBJIeHUs] yCTPOUCTBOM BBOJA IIM(POBOTO cUrHaia. MeTo sl MoJaBiIeHHe apede3ra KOHTaKTOB, BBOJ B
MHUKPOKOHTpOJIJIEp HH(POPMAINHK OT epeKiIrouaTesnei

HccnenoBanue nudpo-aHaaoroBoro npeoodpasoparess
Uccnenosanue LAII ¢ marpuneii R-2R. Onpenenenne xapakTepucTHK TOYHOCTH IpeoOpa3BaHus
IUQPPOBOTO CHrHAJIA

HccnenoBanue ananoro-uuppoBoro npeodpazoparesns
Hccnenosanue napamiensuoro AL

HccnenoBanue reneparopa ¢ IUPOTHO-UMITYJILCHOW MOZYJIALIMEN
T'eHepaTop ¢ MUPOTHO-UMITYJIBCHON MOYJISINEH MUKPOKOHTpoIIiepa. M3ydeHnue ycTpoicTBa, crmoco0oB
MpPOrpaMMUPOBAHUS Fe€HepaTopa

[IupoTHO-UMITYJIbCHBIHN TpeoOpa3oBaTesb NOCTOSHHOTO HANPSHKEHUS
anaBJIeHHe JABUIaTCIJIEM IIOCTOSAHHOI'O TOKA. YCTpOﬁCTBO U MMPpUHIUIL ,HefICTBHH MOCTOBOI'O
npeoGpa3OBaTeJm. Hcnonp30BaHHE MOCTOBOIO npeo6pa3OBaTen;1 U1 pEBEPCUPOBAHUA ABUTATCIIA.




/ HaunmenoBanue 1a60paTopHBIX paboT / KpaTKoe copepikaHue
n/m

7 |ABTOHOMHBII MHBEPTOP HANPSYKEHUS C LIUPOTHO-UMITYJILCHON MOAYJISALMEN
[Ipumenenne naBepTOpoB. IIpuHIMI (OPMUPOBAHUS BEIXOAHOTO CHI'HAJIA HHBEPTOPA. ANTOPUTM
yHapaBJICHUA KJIIF0OYaM1 HHBEPTOPA. CrocoOsl BOSHeﬁCTBHH Ha MapaMeTphbl BEIXOJAHOI'O CUTI'HaJIa

4.3. CamocrosiTenbHas padboTa 00y4Yaromuxcs.

/ Bun camocrosiTensHOM paboThI
/1

1 |[ToxroroBka k 1a6OPaTOPHBIM paboTaM

HOI[]"OTOBK& K HpOMC)I(YTO‘IHOﬁ arrecraguu.

[ToaroToBka K TeKyIeMy KOHTPOJIIO.

5. Ilepedenr wu3maHuii, KOTOpBIE PEKOMEHAYETCS HCIIOJIb30BaTh IIPU
OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).

bubnnorpaduueckoe onucanue Mecro nocryna

1 MuKpOnpOLECCOPHBIE CUCTEMBI ABTOBEACHUS HTB (yu.3); HTb (yu.6);
3JIEKTPONOABIKHOTO cocTaa JI.A. Bapanos, S.M. HTB ($6.)

I'onoeuuep, E.B. Epodees, B.M. Makcumos; [lox pen. JI.A.
bapanoBa OgHotomHoe uzaanue Tpancnopt , 1990

2 Muxkponpolieccopbl ¥ MUKPOIIPOLIECCOPHBIE CUCTEMBI HTB (293); HTb (yu.3)
ynpasnenus npeodpazosarensimu D.I1.C. A.H. CaBocbkuH,
O.E. [lynoBukos; MUUT. Kad. "Dnexrpuueckas tara"
Onuoromuoe u3ganue MUUT , 2007

3 MeTtonndeckue yka3aHus K JJabopaTOpHBIM paboTaM 1o HTB (yu4.3)

JUCHUIUIMHE "ABTOMaTHU3UPOBAHHbBIE CUCTEMBbI YIIPABICHUS
AIIEKTPOTIOBUKHBIM cocTaBoM" s criermanbHocTr 181400
"DneKTpUYeCcKUil TpaHCIIOPT Xkee3HbIX Jopor' A.H.
CaBocbkuH, O.E. ITynoBukos; MUUT. Kad. "Dnexrpuyeckas
tara" Ognoromuoe m3ganue MUUT , 2002

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(POPMAIIMOHHBIX CIPABOYHBIX CHCTEM, KOTOPHIE MOTYT HCIOJb30BaThCS TPHU
OCBOEHUU JUCHUUIUIAHBI (MOAYJIA).

elibrary.ru

arduino.cc

/. IlepeueHb  JUIEH3UOHHOTO U  CBOOOJAHO  PACIPOCTPAHIEMOTO
MpPOrpaMMHOT0 OO€CIeUYeHus, B TOM YHCJIE OTEUECTBEHHOI'O IPOU3BOJICTRA,
HEO0OXOIMMOT0 JIJIsI OCBOCHMS AUCITUTIIIUHBI (MOIYJIs).



WNHuTterpupoBanHas cpea pa3padoTKH MporpaMMHOro odecrieuenusi Arduino
IDE.
Engee.

8. Omnucanue MaTepUabHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYUIECTBJIEHUSI 00pa30BaTEIBLHOTO MpOoIecca MO AUCHUILTHHE (MOJIYIIO).

Komneiorep u mpe3eHTalmoHHOoe 000pyA0BaHNE

W3meputenbubie mpuOOpsl  (TECTephbl, ocIuIIorpadsl, JabopaTOpHBIE
VCTOYHUKU MTUTAHUS)

Pabouee mecTo cTyaeHTa Ui IPOBEACHUS JIAIOOPATOPHBIX 3aHITUH

[15BM

MUKpOKOHTpPOJIIEP ¢ KOMILJIEKTOM 3JIEKTPOHHBIX KOMIIOHEHTOB ISl COOPKHU
cXeM

N3meputensubie npubopsl  (Tectep, ocuwuiorpad) u abopaTOpHBIM
WCTOYHUK TTUTAHHUS

CneunanpHoe 00pa3oBaTEIbHOE NPOCTPAHCTBO MHTEpAKTHBHBIM KOMILIEKC
OTepexaroliel NoAroToBKU «VHXUHUPHUHT OJBUAKHOTO cocTaBa Jyist BCM»

9. ®opma MPOMEKYTOUYHOM aTTECTALNU:

3auet B 9 cemectpe.

10. OuleHOUHBIE MAaTEpUAIIBI.

OlLieHOYHbIE MaTepUalIbl, IPUMEHSIEMbIE MPU MPOBEIACHUHN MTPOMEKYTOUHON
aTTecTaluu, pa3padaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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