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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

Iensimu  ocBoeHust y4eOHOM AMCUMIUIMHBI "ABTOMAaTH3UPOBAaHHBIE WU
MUKPOITPOLIECCOPHBIE CHUCTEMBI YIPABIEHUS AJIEKTPOIOABMKHBIM COCTAaBOM"
SBIISIIOTCS:

- chopMHUpPOBATh Yy CTYJCHTOB OCHOBHBIC IpEACTaBICHHUS 00 YCTPOMCTBE,
NPUHLIKIIE TEUCTBUA U CHEHU(PHUKE YIPABISIIOIIMX BEIUMCIUTEIbHBIX MAILIUH;

- W3Y4YUTh CIOCOOBI M KPUTEPUM BHIOOpPAa OCHOBHBIX KOMIIOHEHTOB
MHUKPOIIPOLIECCOPHBIX CUCTEM YIPABIIEHUS 3JIEKTPOIIOABIUKHOIO COCTABA;

- U3YYUTh CTPYKTYPY MUKPOIIPOLIECCOPHBIX CUCTEM YIIPABIICHUSI.

3amayaMu  OCBOCHHMS Y4e€OHOW JUCHMIUTUHBI '"ABTOMAaTH3UPOBAHHBIE H
MUKPOITPOLIECCOPHBIE CHUCTEMBI YIPABIEHUS 3JIEKTPOIOABUAKHBIM COCTaBOM"
SBIISTIOTCS:

— OCBOEHME CTPYKTYPbI AJIEKTPOHHO-BBIUMCIUTEIBHON MAIIMHBI, a TaKXKe
Ha3HAYeHHUsI €€ OCHOBHBIX KOMIIOHEHTOB — IIPOLECCOpa, 3alOMMHAOIIUX
YCTPOMCTB U yCTPOWCTB BBOJa/BbIBOIa HH(POPMAIIHH;

— OCBOGHHME YCTpOMCTBA W MpPUHIMINA JEHCTBUS YCTPOMCTB CBSI3U
MUKPOITPOLIECCOPHBIX CUCTEM YIIPAaBJICHUS C TEXHUYECKUM OOBEKTOM — aHAJIOTO-
nM(ppOBBIX U HHU(PPO-aHATIOTOBBIX IMpeoOpa3zoBaTenel, YCTPOICTB BBOJa/BbIBOJA
JUCKPETHBIX CUTHAJIOB,

— OCBOGHHE PA3NIUYHBIX AamMapaTHBIX TUIATHOPM, HCIOIB3YEMBIX IS
U3rOTOBJICHUSI MHUKPOIIPOLIECCOPHBIX CHCTEM YIIPAaBJICHUS, MPUHIUIOB UX
IOCTPOEHHUS, a TaKXK€ METOJOB IMOBBIICHUS HAIEKHOCTH U OE30TKA3HOCTU
YIPABJISIOUIMX BEIYUCIUTEIbHBIX MAIIHH.

2. Ilnanupyemblie pe3ynbTaTbl 00Y4EHUs N0 JUCHUILIMHE (MOIYJIIO).

Ilepeuenp (GopMUPYyEMBIX PpeE3yJbTAaTOB OCBOCHHS  00pa30BaTEIbHOU
porpamMmbl (KOMIIETEHIINIM) B PE3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

IIK-9 - MimeeT HaBBIK BBITIOIHATH 00OCHOBAHUE MapaMeTPOB KOHCTPYKITUH
KOHCTPYKIIUM M CHUCTEM NOJBMKHOTO COCTaBa BBICOKOCKOPOCTHOTO HA3€MHOTO
TPaHCIIOPTA.

OOy4eHwme 1Mo JUCIHUILTHHE (MOYJTIO) TIPEIIToJIaraeT, 94To M0 €ro pe3yIbTaTaM
oOydaromuiics: Oyaer:

3HaTh:

TpeboBaHus HOPMATHBHO-TEXHUYECKOW JTOKYMEHTAIlUM, TEXHUYECKHUX
periaMeHTOB K MUKPOTIPOILIECCOPHBIM CUCTEMaM yrpaBiieHusl. CTpYKTYpy U COCTaB
MUKPOMPOLIECCOPHBIX CUCTEM YIOPABIEHUS TATOBOTO MOJIBUKHOTO COCTAaBa,



MEPCIEKTUBBl PA3BUTHS CUCTEM yHpaBieHHWs. Bo3MoxHOCTH ©  0o0nacTu
NPUMEHEHHUSI CPEIICTB MHUKPOIPOIIECCOPHON TEXHUKH HA TOJBHKHOM COCTaBe.
Dtanbl pa3BUTHs BBIYMCIUTEILHON TEXHUKU U €€ PUMEHEHUS ISl YIpaBJICHHUS
TexHu4eckuMu oOobekTamu. OcHOBBI Teopun HHpopMmanuu. Crocodbr 00padboTKH
CUTHAJIOB B MUKPOTIPOIIECCOPHBIX CHCTeMax yrpaBieHUs. CeTeBble TEXHOJIOTHH,
MIPUMEHSEMBIE TIPU OPTaHU3AIUN CHCTEM YIIPABICHUS U B IPOMBIITUICHHOCTH.

Baagern:
MeTtomamu BBIOOpa PEXHMOB pPabOTHl YCTPONCTB MHUKPOIPOIIECCOPHBIX
CUCTEM

YMmern:

Pa3pabaThiBaTh aarOpUTMBI U IPOTPaAMMBI JIJISI MUKPOITPOIICCCOPHBIX CUCTEM
yrnpasiieHus. Pa3pabarsiBaTh NPUHIIMIHATIBHBIE CXEMbI, U3TOTABIUBATH MPOTOTHUIT
CHUCTEMBI YIIPABIICHUS U OTJIA)KUBATh €T0

3. O0beM AUCIUTLIUHBI (MOIYJIs).
3.1. O6mias Tpy10eMKOCTb JTUCHUIUIMHBI (MOTYJIA).

OO6mast TPyJIOEMKOCTh AUCHUILIMHBI (Monaynsi) coctaBisier 4 3.e. (144
aKaJIeMHUYECKUX Jaca(oB).

3.2. O6bem guctuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOyJarmmxcss ¢  IEJarorM4eCKUMH  pabOoTHHKaMu W (WIM)  JUIAMH,
MIPUBJICKAEMBIMHU K peau3aiiy 00pa30BaTEIbHON MPOTPaMMbI Ha MHBIX YCIIOBHUSX,
TIPY MIPOBEJICHUHN yUCOHBIX 3aHATHI:

KommaecTBo yacos

Tun yueOHBIX 3aHATHI
Bcero | Cemectp Ne9

KonTtakTHas paboTa Impu npoBeieHNH yUeOHBIX 3aHATUH (BCET0): 48 48
B oM uucne:

3aHATHSA JIEKIHOHHOTO THIIA 32 32
3aHATHS CEMUHAPCKOTO THIIA 16 16

3.3. O6bemM uCHMIUIMHBI (MOAYJsl) B (opMe caMOCTOATENIBbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydJArOUIUXCS C
NeJarornyeCKuMy pabOTHUKAMU U (MJIM) JIMIIAMHU, TIPUBJICKAEMbIMU K peaTU3alUN
oOpa3oBaTeIbHOM MpOrpaMMbl Ha HHBIX YCJIOBHUAX, TMPHU TPOBEIACHUU
MIPOMEXKYTOUYHOM aTTECTALIMU COCTABIIsIET 96 akageMHuecKux vaca (OB).

3.4. ITpu oOy4eHnu 0 MHAUBUAYATLHOMY YI4EOHOMY IIJIaHY, B TOM YHCIIC IPU
YCKOPEHHOM 00y4YeHUH, 00BEM JUCIUTUTHHBI (MOIYIISI) MOXKET OBITh Peasin30BaH




MOJIHOCTBIO B (POpPME CaMOCTOSITENFHOM pabOThl 00yUaIOUINXCs, a TaKKe B hopme
KOHTAKTHON pabOThl 00YyYarOIIMXCs C MEAarorndyecKuMU paOOTHUKAMHU M (WJIH)
JUIIAMH, TIPUBJIEKaeMbIMH K pealiu3alliid 00pa30BaTeIbHON MPOTrpaMMbl Ha WHBIX
YCIIOBUSIX, TIPH MTPOBEICHUH TIPOMEKYTOUHOUW aTTECTAIIHH.

4. ConeprkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/ Tematuka JICKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
/11

1 Tpe6OBaHI/IH HOpM&THBHO-TGXHH‘lGCKOﬁ AOKYMCHTAIIMU K MUKPOIIPOLECCCOPHBIM
CUCTEMaM YIIPABJICHUA

[lepeuens HopMaTuBHO-TexHUHecKoi gokymeHTarmu. TP TC, TOCT, TY. TpeboBaHus, yCTaHOBICHHBIC
JOKyMEHTaMH K MHKPOIPOLIECCOPHBIM CHCTEMaM yNpaBieHus. DYHKINH MUKPOIIPOIIECCOPHBIX CHCTEM
yIIpaBICHUS

2 BeruucnutenbHbie MallrHBbI, 3TAIlbl UX PA3BUTHA, IPUMCHCHNUEC KOMIIBIOTCPOB JJIA
yHpaBJICHUSA TCXHUYCCKUMHU 00BbEKTAMHU.

AHaJNoroBble U 3JEKTPOHHBIE IU(PPOBIE BEIYHCINUTEIbHbIC MaIMHbI. ClielIMaIN3UpOBaHHbBIE U
YHUBEpCaJIbHbIE BBIYUCIIUTEIbHBIC MalIMHbL. [IpeicTaBienue JaHHbIX B HTU(GPOBOH BHIYUCIUTEIBHON
MalIuHe

3 |CTpykTypa yHUBEpPCAIbHON BBIYUCIATEIHHON MAITHHBI

OcHOBHBIE KOMIIOHEHTHI. LIeHTpasIbHBII mponeccop, 3aOMHUHAIOIINE YCTPOWCTBA, YCTPOHCTBA
BBOJ1a/BEIBOIa MHpOopManuu. [IInHbI

Konnenmus moctpoenus yHusepcansHoi DBM. ApxTektypa ¢on Heiimana. ["apBapackas apXuTekTypa.

4  |[Ipoueccopbl. ApXUTEKTYPHI MPOIIECCOPOB, UX OCOOEHHOCTH U 00JIaCTh TPUMEHEHUSI.
CrpykTypa nporeccopa.

ITonstue cuctemsl komana. Ocobennoctu RISC, CISC apXUTEKTypHI.
Apu(pMETHKO-JIOTHYECKOE YCTPOWCTBO, PETHCTPHI, CUETUUKH

5 |3amomuHaromue yctporictBa. Hasnauenue, npuniun nericteus. Bzanmonelicteue

IIpoleccopa v 3allOMUHAIOIINX YCTPOUCTB.

[ocrostHHEBIE 3amTOMUHAIOIINE YCTPOUCcTBA. OCOOCHHOCTH KOHCTPYKIIUH, IPUHITHIT SUCTBU, 001aCTh
MPUMEHEHHUSI.

3anoMuHaIoNIMe YCTPONCTBA ¢ MPOUBOIBHON BBIOOPKOH. OCOOEHHOCTH KOHCTPYKITUH, TPUHIIMIT JSHCTBYSL.
Hepapxust B opraHu3aIiiy 3alI0MHHAIOMKX ycTpoiicTB [[OBM

6 |YcrpoiicTBa BBO/a/BBIBOJA.

Haznauenue ycTpiOoCTB BBOZa BBIBOA, MX KIACCH(UKAIHS YCTPOHCTB IO THUITY 00pabaThIBaeMbIX
CHUT'HAJIOB, aHaHOFO'HI/I(prBI)IG, III/I(i)pO'aHaHOFOBI)Ie npeo6pa3OBaTem/I, yCTpOﬁCTBa BBOHa/BLIBO,Ha
U(PPOBBIX CUTHAIOB

7 |Ananoro-mugpoBble npeoOpa3zoBaTeny.

Hasrnauenwne ananoro-ungpoBbix npeodpaszosareieif. Onepayun KBaHTOBaHHUHUS 110 YPOBHIO,
JHUCKpETU3alnu 1o BpeMeHu. Boccranosanenue curaana. [IpeoOpazoBareny HapsHKEHUS B KO M 4aCTOTEHI
B Kox1. Hasnauenne, mpuHIMT eiicTBUS aHaIoro-mudpoBeix mpeobdpasoBateneil. Ilapamenmsasrit AL,
uaTerpupytomuit AL, Jenpra-Curma AL IIpeobpa3zoBanne mpoWIEeHHOTO MTyTH U CKOPOCTH B
UQPOBOIf SKBHUBAJICHT

8 |[udpo-ananoroseie mpeodOpa3oBaTEIIH.
Hasnavyenue, npuHIMI AeHCTBUS U(POAHATIOrOBBIX peobpa3Boareneil. [IpeobpasoBarenu ¢ marpuiei




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

JIBOMYHO-B3BEIICHHBIX Pe3UCTOPOB 1 Matpumeil R-2R. Xapakrepuctuku mudpo-aHaIOTOBBIX
npeoOpa3zoBateneit

YCTpOﬁCTBa BBOI[a/BBIBOI[a JUCKPETHBIX CUTHAJIOB U UBMCPECHUSA BPEMEHHU.

DJeMeHTHI YCTPIHOCTB BBO/Ia/BBIBO/Ia IM(POBBIX CUTHAIIOB. [ eHepaTopkl, TaliMepbl, cuéTunku. Peannzanms
Pa3IMYHbIX 3a/1a4, BBIMOIHIEMBIX MUKPOIIPOLIECCOPHBIMH CHCTEMAMH YIIPABJICHHS PU TIOMOIIH CPEJCTB
00paboTKN IU(POBBIX CUTHAJIOB.

10

CpencTBa KOMMYHUKAIIUKM MUKPOITPOLIECCOPHBIX CUCTEM YIIPABIICHHUS.
Kanans! cBS31 MUKpOTIPOIIECCOPHBIX cucTeM. MHTepdeiichl, MpoTOKoIEl 00MeHa nHpOopManne.

11

TexHos0TUM MOBBIICHUS HAJAEKHOCTU U 0€30TKa3HOCTH MUKPOIIPOIIECCOPHBIX CUCTEM
yIpaBJICHHUS.

ArnmnapaTHasi U30BITOYHOCTh U H30BITOYHOCTh TAaHHBIX, PE3EPBHUPOBAHNUEC OCHOBHBIX KOMIIOHCHTOB
MHUKPOIPOIIECCOPHBIX CUCTEM yrpasieHus. Kospl ¢ 00HapykeHHEeM OIMHOOK M KOJIbI ¢ KOPPEKIUEH
OIINOOK

12

CTpyKTypa MHUKPOIIPOIIECCOPHON CUCTEMBI YIIpaBIEHUS TOKOMOTHBA. Pactipenenénubrit
MHOTOYPOBHEBBIN MOAX0]T K TOCTPOCHUIO MUKPOITPOLIECCOPHBIX CUCTEM yIIPaBJICHHUS.
3amauu, penaeMbie Pa3IMYHbIMA KOMIIOHEHTAMH MUKPOIIPOIIECCOPHBIX CUCTEM
yrpasiieHus. BeiOop anmapaTypbl MUKPOTIPOIIECCOPHBIX CHCTEM YITPABICHUS

CTpyKTypa MHKPOIPOIIECCOPHON CUCTEMBI YIIPaBIeHUs JOKOMOTHBA. PacnipenenéHHbI MHOTOYPOBHEBBIT
MOJXO0J K HOCTPOCHUIO MUKPOIIPOLIECCOPHBIX CUCTEM YIpaBIeHuUs. 3a/1aun, pelaeMble pa3IuIHbIMU

KOMIIOHEHTaMH MUKPOIIPOIIECCOPHBIX CUCTEM YIIpaBieHHs. BpIOop anmmapaTypbl MUKPOIIPOLIECCOPHBIX
CUCTEM YIIPABJICHUS

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

o/

HanmenoBaHue 1a60paTopHBIX paboT / KpaTKoe coiepikaHue

3HaKoMCTBO ¢ mIaTgopmoit Arduino

I/ICCJ'IC,I[OBaHI/Ie MaKEeTHOH IIJIaThI JJIA 0OecraeyHoro MOHTaKa OJICKTPOHHBIX CXEM. C60p n OoTJIagKa
OJICKTPOHHBIX CXEM. HonyquI/Ie HAaBBIKOB UCIIOJIb30BAHNE U3MCPUTCIIbHBIX l'IpI/I60pOB.

H3y4enue ycTpoicTBa MOPTOB BHIBOJA IU(POBBIX CUrHAOB. [lonyueHre HaBbIKOB paboThI C
MHTETPUPOBAHHOI cpeod yrpaBieHHs, pa3paboTKH U 3arpy3KH B MaMITh KOHTPOJUIEPA M UCIIOTHEHUS
IpOrpaMMm

BBoja nudpoBbIX CUTHATIOB

Peanm3zanus mopsikoBo-BpEMEHHOTO CBSI3bIBaHMS B 3a7a4ax ynpasieHus. [10mydeHne HaBbIKOB
YIIPaBIIEHUs yCTPOMCTBOM BBO/IA IM(POBOTO CHrHAIa. MeToIbI oAaBIeHHe Apede3ra KOHTAKTOB, BBOJ B
MHUKPOKOHTPOJUIEP HHYOPMALIUH OT TIepeKIroyaTeleit

Hccnenosanue nundpo-aHaioroBoro npeodpazoBaress
Uccnenoanme LIAII ¢ marpuneii R-2R. Onpenenenne xapakTepUCTHK TOYHOCTH MPeoOpa3BaHMs
U(POBOTO CUrHAJA

HccnenoBanue ananoro-uuppoBoro npeodpazoparesns
HccnenoBanue napamiensaoro AL

Uccnenoanue reneparopa ¢ MMUPOTHO-UMIYJIbCHON MOAYIALIMEN
I'eneparop ¢ mMUPOTHO-MMIYIIBCHON MOYJIAIMEH MUKPOKOHTposulepa. M3ydeHnue ycTpolcTBa, crioco0oB
[IPOrpaMMHPOBAHUs FeHEpPaTOpa

H_II/IpOTHO-I/IMHyHBCHHﬁ npeoGpa3OBaTenb MOCTOAHHOI'O HAIIPSIKCHU A
YipasineHue ABUTaTeaeM OCTOSHHOIO TOKA. Y CTPOMCTBO U MPUHIUI IEHCTBUS MOCTOBOTO
npeobpa3oBaTens. Mcnonb30BaHuEe MOCTOBOTO IPeoOpa3oBaTes Ul pEBEPCUPOBAHUS IBUTATEIs.




HaumeHnoBanue 1abopaTopHbIX pabOT / KpaTKOE CoJepKaHne

7 |ABTOHOMHBII MHBEPTOP HANPSYKEHUS C LIUPOTHO-UMITYJILCHON MOAYIISILIEN
[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 |Pabota c nutepaTypoit

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 Muxkponporeccopbl ¥ MUKPOIPOIIECCOPHBIE CUCTEMBI HTB (33); HTB (yu4.3)
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 COBpEMEHHBIX TMPOPECCHOHANBHBIX 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.
Engee.

8. Omucanne MaTepUaTbHO-TEXHUYECKONW 0a3bl, HEO0OXOmMUMOW IS
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILUIMHE (MOIYIIIO).

Kommprorep u mpe3eHTanmoHHOoe 000pyA0BaHNe

W3meputenbHble  mpuOOpBl  (TeCTephl, ocimuiorpadsl, JabopaTopHbIC
UCTOYHUKH TTUTAHUS)

[15BM

MUKpPOKOHTPOJUIEP C KOMIUIEKTOM JJIEKTPOHHBIX KOMIIOHEHTOB ISl COOPKH
CXeM

N3smepurenbubie mpuboOpsl  (Tectep, ocuuuiorpad) u  gabopaTOpHBIM
UCTOYHUK MUTAHUS

CrnennanbHoe 00pa3oBaTeIbHOE MPOCTPAaHCTBO MHTEpaKTUBHBIM KOMILIEKC
orepexaroiiei moAroToBKu «MHXHUHUPUHT OJIBHKHOTO cocTaBa Ayt BCM»

9. ®opma MPOMEKYTOUYHOM ATTECTALINU:

3auet B 9 cemectpe.

10. OuieHOUHBIE MAaTEPUAIIBI.

OrneHOYHBIE MaTepUANTBI, TPUMEHSIEMBIE TIPH TIPOBEICHUN MPOMEKYTOTHOU
aTTeCTallui, pa3padaThIBAIOTCA B COOTBETCTBUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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