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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

[ensimu ocBoeHuUs yueOHOU IucIUIUIMHBL "Pa3paboTka MUKPOIIPOLIECCPHBIX
CUCTEM YTIpaBIIEHUA MOABMAKHBIM cocTaBoM BCM" sBisitores:

- chopMHUpPOBATh Yy CTYJCHTOB OCHOBHBIC MpEACTaBICHHUS 00 YCTPOMCTBE,
MPUHIINIIE ACUCTBUS U crieU(UKE YIPABISIONINX BEIYACTUTEIBHBIX MAIINH;

- W3Y4YUTh CIOCOOBI M KPUTEPUM BHIOOpPAa OCHOBHBIX KOMIIOHEHTOB
MHUKPOIIPOLIECCOPHBIX CUCTEM YIPABIICHUS 3JIEKTPOIOABIUKHOIO COCTABA;

- U3YYUTh CTPYKTYPY MUKPOIIPOLIECCOPHBIX CUCTEM YIIPABIICHUSI.

3amauaMu OCBOCHUS y4eOHOM TUCHUTUIAHBI ""Pa3paboTka
MUKPOITPOLIECCPHBIX ~CHCTEM YIpaBJEHUS MOABWXHBIM coctaBoMm BCM"
SABJISIFOTCSL:

— OCBOEHHE CTPYKTYpPBI AJIEKTPOHHO-BBIYUCIUTEIBHOM MAIMHBI, & TaKXKe
Ha3HAueHUs €€ OCHOBHBIX KOMIIOHEHTOB — IIPOLECCOpPa, 3alOMHUHAOLIUX
YCTPOMCTB U yCTPOUCTB BBOJa/BbIBOIa HH(POPMAIIHH;

— OCBOCHHME YCTpPOMCTBA W IPUHIMUIA JEUCTBUS YCTPOMCTB CBS3U
MHUKPOIIPOLIECCOPHBIX CUCTEM YINPABJIECHUS C TEXHUYECKUM OOBEKTOM — aHaJIOro-
nUu(ppOBBIX U HHU(PPO-aHATIOTOBBIX MpeoOpa3zoBaTeiel, YCTPOICTB BBOJa/BbIBOJA
JUCKPETHBIX CUTHAJIOB;

— OCBOGHHME pAa3JIMYHbIX anNapaTHbIX IUIATGOPM, HCHOJIB3YEMbIX JIA
M3rOTOBJICHUSI MHKPOIIPOLIECCOPHBIX CHUCTEM YIPABIEHUS, MPUHLMIOB HUX
IOCTPOEHHUS, a TaKXK€ METOJOB IMOBBIIIEHUS HAIEKHOCTH M OE30TKA3HOCTU
YIPABJIIONINX BBIYMCIUTEIBHBIX MAILIVH.

2. Ilnanupyemblie pe3ynbTaTbl 00YYEHUS IO JUCHUIUIMHE (MOIYJIIO).

Ilepeuenp (GopMUPYyEMBIX PpeE3yJbTAaTOB OCBOCHHS  00pa30BaTelIbHOU
porpamMmbl (KOMIIETEHIINM) B PE3yJIbTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

IIK-10 - Crioco6eH MpuUMEHSTh paCYeTHBIE W SKCIIEPUMEHTAIBHBIC METOIbI
MIPHU CO3/IaHUH HOBBIX 00pa3noB TeXHUKU BCM.

OOyd4eHwme Mo TUCTIUILTHHE (MOYJTIO) TIPEIITOoJIaraeT, 94To 1o €ro pe3yabTaTam
oOydaromuiicst Oyaer:

3HaTh:

TpeOoBaHUsT HOPMATUBHO-TEXHUYECKON JOKYMEHTAIIUH, TEXHUYCCKUX
perjiaMeHTOB K MUKPOTIPOLIECCOPHBIM CHUCTEMaM yrpaByieHus1. CTpYKTYpy U COCTaB
MUKPOIIPOIECCOPHBIX CHUCTEM YIPABJICHUS TATOBOTO IOJBHKHOTO COCTaBa,
MEpPCIEeKTUBBl  Pa3BUTUSI CUCTEM yrmpaBieHus. Bo3MmokHocTu U obJyiactu
MIPUMEHEHUSI CPEJCTB MHUKPOMPOIIECCOPHON TEXHUKM Ha TOJABHUKHOM COCTaBe.



DTamnbl pa3BUTHS BBIYHCIUTEILHON TEXHUKUA U €€ IPUMEHEHUS TSl YIPaBICHUS
TexHU4YecKuMu o0bekTamu. OcHOBBI Teopun HHPopMmanuu. Crocodbr 00padboTKH
CUTHAJIOB B MUKPOMPOIECCOPHBIX cHCcTeMax ympaBieHHus. CeTeBble TEXHOJIOTHH,
PUMEHSIEMBIC TIPU OPTaHU3AIMNA CUCTEM YIIPABICHHUS U B TIPOMBIIIUICHHOCTH.

Baagern:
Metomamu BBIOOpa PEXHMOB pPabOTHl YCTPONCTB MHKPOIPOIIECCOPHBIX
CUCTEM

YMmern:

Pa3pabaThiBaTh aarOpUTMBI U IPOTPaAMMBI JIJISI MUKPOITPOIIECCOPHBIX CUCTEM
ynpaBjeHus. Pa3padaTeiBaTh NPUHIUIHAIBHBIC CXEMBbI, H3TOTABIUBAThH IPOTOTHII
CHCTEMBI YIIPABIICHUS U OTJIAKUBATh €TI0

3. O0beM AUCIUTLIUHBI (MOIYJIs).
3.1. O6mias TpyA0eMKOCTb JTUCHUIUIMHBI (MOYJIA).

OO6mast TPyJIOEMKOCTh AMCHUILIUHBI (Monynsi) coctaBiasier 3 3.e. (108
aKaJeMHYEeCKUX Jaca(oB).

3.2. O6bem pgucHUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOydarommxcss ¢  [EJarorM4yecKUMH  paboTHHUKaMu W (WIM)  JUIAMH,
MPUBJIEKAEMbBIMHU K peaau3aini 00pa3oBaTEIbHON MPOTPaMMBbI Ha MHBIX YCIIOBUSX,
IIPU MIPOBEJICHUHN yUEeOHBIX 3aHITHI:

KommaectBo yacos

Tun yueOHBIX 3aHATHI
Bcero | Cemectp Ne9

KonrtaktHas paboTa mpu npoBeIeHIH YUeOHBIX 3aHATHH (BCETO): 48 48
B Tom umncne:

3aHATHS JEKIIMOHHOTO THIIA 32 32
3aHATHSA CEMUHAPCKOTO TUIA 16 16

3.3. O06beM muCHUIUIMHBI (MOIyYJisA) B (OpME CaMOCTOSITENIbHOW padOThI
oOydJaronuxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOydYaIOIMIMXCA C
Mearorn4ecKuMH pabOTHUKAMU U (WJIH ) JIMIIAMHU, TIPUBJIEKAEMbIMH K peaTH3aIiu
o0pa3oBaTeNbHON MpOTpaMMbl Ha HWHBIX yCIOBHUSX, TPH TPOBEIACHUU
IPOMEKYTOYHOM aTTecTaluu coctapisieT 60 akaeMrUueckux yaca (OoB).

3.4. ITpu oOy4eHnn 0 MHAUBUAYATFHOMY YI4EOHOMY IIJIaHY, B TOM YHCIIC PU
YCKOPEHHOM 00y4YeHUH, 00BEM JUCITUTUIHHBI (MOIYIISI) MOXKET OBITh peain30BaH
MOJTHOCTHIO B (POpME CaMOCTOSITENIPHON padOThl 00yJaromuxcs, a Takke B popme
KOHTaKTHOW pabOThl O0y4YarOMIMXCA C MEJaroru4ecKuMy paboOTHUKAMHU U (WJTHN)




JUIAMH, TIPUBJIEKaEMbIMH K peaiu3alii 00pa30BaTeIbHON MPOrpaMMbl Ha WHBIX
YCIJIOBUSAX, IIPU MPOBEICHUHN IIPOMEKYTOYHON aTTECTALUH.

4. ConeprxaHue JUCHUTUIAHBI (MOIYJIsA).

4.1. 3agATHS JIEKIIMOHHOI'O TUIIA.

/ Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE
n/m

1 |TpeGoBaHMs HOPMATUBHO-TEXHUYECKON JOKYMEHTAIIMH K MUKPOIPOIIECCOPHBIM
CUCTEMAaM YIIPABJICHHUA

[epeuens HOpMaTHBHO-TexHUKeckoi gokyMmenTanuu. TP TC, OCT, TY. TpeboBaHusl, yCTaHOBICHHbIC
JIOKyMEHTaMH K MUKPOTIPOIIECCOPHBIM CHCTeMaM yrpaBieHus. O yHKIIUN MUKPOIPOIIECCOPHBIX CHCTEM
yIpaBlIeHUS

2 BreraucnurensHbIe MallrHBbI, 3TAllbl UX PA3BUTHA, IPUMCHCHHUEC KOMIIBIOTCPOB JJIA

YIpaBJICHUA TCXHUUICCKUMHU 00BbEeKTaMHU.

AHAIIOTOBBIC U AIIEKTPOHHBIC IU(PPOBBIC BEIYUCIUTEIbHBIC MAIMHBL. ClieHaTn3upOBaHHBIC U
YHUBEpCaJIbHbIC BBIYUCIIUTEIbHBIC MalIMHbL. [IpeicTaBienue JaHHbIX B HTU(GPOBOH BBIYUCIUTEIBHON
MalIuHe

3 |CrpykTypa yHHBEpPCAIbHOW BBIYMCIUTEIbHON MALIMHbI

OcHOBHBIE KOMIOHEHTHI. L{eHTpanpHBIN poIieccop, 3alIOMUHAIOIINE YCTPOHCTBA, YCTPONHCTBA
BBOJ1a/BEIBOa WHpOopManuu. [IInHBI

Konnenmus moctpoenus yHusepcansHoi DBM. ApxTektypa ¢pon Heiimana. ["apBapackas apxuTekTypa.

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

ITonstue cuctemsl komana. Ocobennoctu RISC, CISC apXUTEKTypHI.
ApupMETHKO-JIOTHYECKOE YCTPOUCTBO, PETHCTPHI, CUETUUKH

5 |3amomuHarouue ycrpoiicrsa. Hasnauenue, npuHimn aevicteus. Bzaumonelicteue

nponeccopa u 3alilOMUHArOIuX YCTpOﬁCTB.

[TocrostHHEBIE 3amOMKHaONIHME YCTpoiicTBa. OCOOEHHOCTH KOHCTPYKIMH, TPUHIINI IEHCTBHSA, 0071aCTh
MPUMEHCHHS.

3armoMHHAIOIIKAE YCTPOWCTBA C MTPOUBOIBHOM BEIOOPKOI. OCOOCHHOCTH KOHCTPYKIIHH, TIPUHIIHIT ICHCTBHS.
Wepapxus B opranuzanuy 3anoMuHarommx ycrpoicts HOBM

6 |YcrpoiicTBa BBO/Ia/BBIBOJIA.

Ha3nauenne ycTpioCTB BBO/Ia BBIBOJA, MX KIACCU(PHUKAINA YCTPOICTB MO THITY 06pabaThIBaeMBbIX
CHTHAJIOB, aHAJIOrO-LM(pOBbIE, IU(PPO-aHATIOTOBbIE IIPe0Opa30BaTeNt, YCTPOHCTBA BBOIA/BHIBOIA
U(PPOBBIX CUTHAJIOB

7 |Ananoro-mugpoBble nmpeoOpa3zoBaTeny.

Hasrnauenne ananoro-ungpoBsix npeodpaszosareseif. Onepayun KBaHTOBaHHHUS 110 YPOBHIO,
JIMCKpETH3alny 1o BpeMeHu. BoccranoBanenue curnana. [IpeoOpazoBareny HaNpspKeHUS B KOJL M YaCTOTHI
B koJ1. Ha3HaueHwue, mpuHIMN IeiicTBUS aHaIoro-nudpoBsIx nmpeodpasosareneil. [Tapanemnpusiit AL,
unrerpupytomuii AL, densra-Curma ALII. I[TpeoOpa3zoBaHue NpoiIeHHOTO IyTH U CKOPOCTH B
UQPOBOIf SKBHBAJICHT

8 |Ludpo-ananorossie npeodpazoBaTey.
Haznauenue, npuHIWNI AeHCTBUS NH(POAHATOTOBEIX peodpa3poaTeneil. I[IpeodpazoBaTenu ¢ MaTpuuei
JIBOMYHO-B3BEIICHHBIX PE3UCTOPOB 1 MaTpuieil R-2R. XapakTepuctuku mudpo-aHamIoroBex

npeoOpa3zoBaTenen




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

YcTpolicTBa BBO/Ia/BRIBOIA TUCKPETHBIX CUTHAIIOB M H3MEPEHUS BPEMCHH.

DJeMeHTHI YCTPHOCTB BBOIa/BbIBOIA IU(PPOBBIX CUTHAIIOB. | eHEpaTOPhI, TaliMEpPHI, CUETUNKH. Peanuzaims
Pa3IUYHbIX 3a/1a4, BBIMOIHIEMBIX MHKPOIPOIIECCOPHBIMY CHCTEMAMH YIIPABJIEHHS IPU TTOMOIIU CPECTB
00paboTKHU IU(PPOBBIX CUTHAJIOB.

10

CpencrBa KOMMYHUKAIIMA MUKPOIIPOIIECCOPHBIX CUCTEM YIPaBJICHUS.
Kanans! cBS31 MUKpOIPOIIECCOPHBIX chcTeM. MHTepdeiichl, MpoTOKoIEl 00MeHa nHpOopManne.

11

TexHonoruy NOBBIIEHUS HAIEKHOCTU U 0€30TKa3HOCTH MUKPOIIPOLIECCOPHBIX CUCTEM
YIIPABJICHUS.
AnnapaTHa;{ M30BITOYHOCTD U U30BITOYHOCTD JaHHBIX, PE3EPBUPOBAHUE OCHOBHBIX KOMIIOHEHTOB

MHUKPOIPOIIECCOPHBIX CUCTEM yrpasieHus. Kopl ¢ 00HapykeHHEeM OMHOOK M KOJIbI C KOPPEKIUEH
OLINOOK

12

CtpyKTypa MUKPOIIPOLECCOPHON CUCTEMBI YIIPaBIEHUS JOKOMOTHBA. PacnipenenénHpIit
MHOT'OYPOBHEBBIN MOAX0/] K TOCTPOSHUIO MUKPOIIPOLECCOPHBIX CUCTEM YIIPaBJICHUSI.
3amauu, penaeMbie Pa3IMYHbIMA KOMIIOHEHTAMH MUKPOIIPOIIECCOPHBIX CUCTEM
yrpasiieHus. BeiOop anmapaTypbl MUKPOTIPOIIECCOPHBIX CHCTEM YITPABICHUS

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

KOMIIOHEHTaMH MUKPOIIPOIIECCOPHBIX CUCTEM YIIpaBiieHHs. BpIOop anmmapaTypbl MUKPOIIPOLIECCOPHBIX
CUCTEM YIIPABJICHUS

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

JlabopaTopHbie paboThI

/o

HaumeHoBaHue 1a60paToOpHBIX paboT / KpaTKoe coiepikaHue

3HakoMCTBO ¢ mIatdopmoit Arduino.

I/ICCHC,I[OBaHI/Ie MaKEeTHOH IIJIaThI JJIA 0OecraeyHoro MOHTaKa OJICKTPOHHBIX CXEM. C60p n OoTJIagKa
OJICKTPOHHBIX CXEM. HonyquI/Ie HAaBBIKOB UCIIOJIB30BAHNE U3MCPUTCIIbHBIX l'[pI/I60pOB.

W3ydenune ycTpoiCTBa MOPTOB BHIBOAA IU(PPOBBIX CUTHAIOB. [loydeHre HaBRIKOB pabOTHI ¢
WHTETPUPOBAHHON Cpeor yIpaBieHHs, pa3pabOTKH U 3arpy3KH B MaMITh KOHTPOJUIEPa M UCTIOTHEHUS
poTpaMm

BBoa poBbIX CUTHATIOB.

Peanmaum{ MOPAAKOBO-BPEMCHHOI'O CBA3bIBAHWA B 3aa4ax YIpaBJICHUS. HOnyquHe HaBBIKOB
yIpaBJIeHUs] yCTPOUCTBOM BBOJA IM(POBOTO cUrHaia. MeTo sl moJaBiieHHe apede3ra KOHTaKTOB, BBOJ B
MHUKPOKOHTpOJIJIEp HH(POPMAINK OT epeKiIrovaTesnei

UccnenoBanue nudpo-aHasoroBoro npeoodpasoparess
Uccnenosanue LAII ¢ marpuneii R-2R. Onpenenenne xapakTepucTHK TOYHOCTH IpeoOpa3BaHus
IUQPPOBOTO CHrHAA

HccnenoBanue ananoro-uuppoBoro npeodpazonaresns
HccnenoBanue napamiensaoro AL

HccnenoBanue reneparopa ¢ LIMPOTHO-UMITYJIBCHOW MOIYJISILIUEH
T'eHepaTop ¢ MUPOTHO-UMITYJIBCHON MOYJISINEH MUKPOKOHTpoIIIepa. M3ydenue ycTpoicTa, crioco0oB
MpPOrpaMMUPOBAHUS FeHepaTopa

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




HanmenoBanue 1a60paTopHBIX paboT / KpaTKoe coepikaHue

7 |ABTOHOMHBII MHBEPTOP HANPSYKEHUS C LIUPOTHO-UMITYJIBCHON MOAYIISILIMEH
[Ipumenenne naBepTopoB. IIpuHIMI (OPMUPOBAHUS BEIXOAHOTO CHI'HAJIA HHBEPTOPA. ANTOPUTM
YIipaBJICHUA KIIFOYaM1 UHBEPTOPA. CrocoOsl BOSHCﬁCTBHH Ha MapaMeTphbl BEIXOJAHOI'O CUT'HAJIa

4.3. CamocrosiTenbHas padboTa 00y4YaroUXCs.

Bun camocrosiTensHO#M paboThI

1 |[ToxroroBka kK 1a60OPAaTOPHBIM paboTaM

2 | IlogroroBka K MPOMEKYTOYHON aTTECTAIUH.

3 | [loaroroBka Kk TeKyIeMy KOHTPOJIIIO.

5. IlepeueHp wu3NaHMM, KOTOpPBIE PEKOMEHAYETCS MCIIONb30BATh IIPU
OCBOCHUU JUCHUIUIUHBI (MOYJIA).
Ne

/o

bubnnorpaduueckoe onucanue Mecro nocryna

1 MuKpOIpOLECCOPHBIE CUCTEMBI ABTOBEACHUS HTB (yu4.3); HTB (yu4.6);
3JIEKTPONOABMKHOTO cocTasa JI.A. Bapanos, SI.M. HTB (¢6.)

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

2 Muxkponpolieccopbl ¥ MUKPOIIPOLIECCOPHBIE CUCTEMBI HTB (33); HTB (yu.3)
ynpasienus npeodpazosarensimu J.I1.C. A.H. CaBocbkuH,
O.E. llynoBukos; MUUT. Kad. "Dnexrpuueckas tara"
Opnuoromuoe u3ganue MUUT , 2007

3 Mertoaundeckue ykazaHus K Ja00opaTopHBIM paboTam 1o HTB (yu.3)

JUCLUIUINHE "ABTOMaTU3UPOBAHHBIE CHCTEMBI YIIPABICHUS
ANEKTPOINOABUKHBIM cocTaBoM" aiis cienraibHocTu 181400
"DneKTpruYecKui TpaHCIopT Xkeye3HbIx fopor’ A H.
CaBocbkuH, O.E. ITynoBukos; MUUT. Kad. "Dnexrpruyeckas
tara" Ognoromuoe n3ganue MUUT , 2002

6. IlepeueHb COBpPEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
UH(GOPMAIIMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOpPbIE MOTYT HCIOJB30BaThCS IPH
OCBOCHMH TUCUHUILITUHBI (MOIYJIS).

elibrary.ru

arduino.cc

7. llepedyeHb JNHIICH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHIEMOTO
MPOrpaMMHOTO OOEeCredeHusi, B TOM YHCJIE€ OTEUYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHMSI TUCIIUTUTUHBI (MOYJIs).



HuTerpupoBanHas cpena pa3paboTku nmporpaMMHOro ooecneueHus: Arduino
IDE

8. Omnucanue MaTepUalbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMOW st
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUIMHE (MOIYIIIO).

Kommbrorep u mpe3eHTanmoHHoe 000pyA0BaHNe

W3meputenbHble  TmpuOOpBl  (TeCTephl, ocimuiorpadsl, JabopaTopHbIC
MUCTOYHUKH TTUTAHUS)

Pabouee MecTo cTyaeHTa 1)1 TPOBEACHUS JIAI00OPATOPHBIX 3aHITHN

[15BM

MUKpPOKOHTPOJUIEP ¢ KOMIJIEKTOM 3JIEKTPOHHBIX KOMIIOHEHTOB IS COOPKH
CXeM

N3smepurenbubie mpuboOpsl  (Tectep, ocuuuiorpad) u  gabopaTOpHBIM
UCTOYHUK MUTAHUS

9. ®opma MpOMEKYTOUHOM aTTECTALNU:

3auer B 9 cemectpe.

10. OueHOUHBIE MAaTEpHUAIIBI.

OneHOYHbIE MaTepUalibl, TPUMEHSIEMbIE TIPU MPOBEICHUHN MTPOMEKYTOUHOU
aTTecTaluu, pa3padaThiBalOTCSI B COOTBETCTBUM C JIOKAJbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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