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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 3JIEKTPONOABUAKHBIM 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 - CnocobeH BBIMONHATE 000OCHOBaHHE MapaMeTPOB KOHCTPYKIUH H
CHCTEM ITOABIKHOTO coctaBa BCM.

OOyd4eHwme Mo TUCTIUILTHHE (MOIYJTI0) TIPEIIOJIaraeT, 4To IO €ro pe3yabTaTam
oOydaromuiics: Oyaer:

3HaTh:

TpeboBaHus HOPMATHBHO-TEXHUYECKOW JOKYMEHTAllUM, TEXHUYECKHUX
periaMeHTOB K MUKPOTIPOLIECCOPHBIM CUCTEMaM yrpaBiieHus1. CTpYKTYpy U COCTaB
MUKPOIIPOIECCOPHBIX CHUCTEM YIPABJICHUS TATOBOTO IOJBHKHOTO COCTaBa,
MEPCHEKTUBBl PA3BUTHS CUCTEM ympaBieHus. Bo3MoxHOocTH ©  0o0nacTu



MPUMEHEHUST CPEACTB MHUKPOMPOIIECCOPHON TEXHUKHA Ha TOJBUKHOM COCTAaBeE.
Dtanbl pa3BUTHs BBIYMCIUTEILHON TEXHUKU U €€ MPUMEHEHUS ISl YIpaBICHHUS
TexHU4eckuMu o0bekTamu. OcHOBBI Teopun HHPopMmanuu. Crocodbl 00padboTKH
CUTHAJIOB B MUKPOMPOIECCOPHBIX cHCcTeMax yrnpaBieHus. CeTeBble TEXHOJIOTHH,
MIPUMEHSEMBIE TIPU OPTaHU3AIUN CUCTEM YIIPABICHUS U B TPOMBIITUICHHOCTH.

Baagern:
MeTtomamu BBIOOpa PEXHMOB pPabOTHl YCTPONCTB MHKPOIPOIIECCOPHBIX
CUCTEM

YMmern:

Pa3pabaThiBaTh aarOpUTMBI U IPOTPaAMMBI JIJISI MUKPOITPOIIECCOPHBIX CUCTEM
ynpasjeHus. Pa3padaTeiBaTh NPUHIUIHAIBHBIC CXEMbI, H3TOTaBINBAThH MIPOTOTHII
CHUCTEMBI YIIPABIICHUS U OTJIAXKUBATH €TI0

3. O0beM AUCIUTLIUHBI (MOIYJIs).
3.1. O6mias TpyI0eMKOCTb JTUCHUIUIMHBI (MOTYJIA).

OO6mast TpyIOEMKOCTh JUCHMIUIMHBL (MOAyJsi) coctaBisier 2 3.e. (72
aKaJeMHYEeCKUX Jaca(oB).

3.2. O6bem gucHuIUIMHBL (MOAYJsl) B (opMe KOHTAKTHOM pabOThI
oOyJarmmxcss ¢ [ENarorMYeCKUMH  pabOTHHKaMu W (WIM)  JUIAMH,
MPUBJIEKAEMbBIMHU K peau3aiii 00pa3oBaTeIbHON MPOTPaMMBbI HAa MHBIX YCIIOBUSX,
P MIPOBEJICHUHN yUCOHBIX 3aHITHI:

KommaectBo yacos

Tun yueOHBIX 3aHATHI
Bcero | Cemectp Ne9

KonTtakTHas paboTa mpu NpoBeIeHNH yUeOHBIX 3aHATUH (BCET0): 16 16

B ToMm uucne:

3aHATHS JIEKIHOHHOTO THIIA 16 16

3.3. O6bemM aucHUIUIMHBI (MOIyYJisi) B (OpME CaMOCTOSITENIbHONW pabOoThI
oOydJaroruxcsi, a Takxke B (opMe KOHTAKTHOW pabOThl OOyYaromuxcsi C
Mearorn4ecCKuMU pabOTHUKAMHU U (WIJIH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTu3aiiu
oOpa3oBaTeNbHON TIpOorpaMMbl  Ha HWHBIX  YCJIOBHUSAX, TP  IPOBEICHUU
IPOMEKYTOUYHOM aTTECTAIlMH COCTABIIAET S6 aKaeMHUUECKUX Jaca (OB).

3.4. ITpu oOy4eHNM 110 MHAUBUAYATLHOMY YIEOHOMY IIJIaHY, B TOM YHCIIC IPU
YCKOPEHHOM 00y4YeHUHU, 00BEM JUCITUTUTHHBI (MOIYIISI) MOXKET OBITh Peain30BaH
MOJTHOCTHIO B (POpME CaMOCTOSITENNHbHON pabOThl 00YyJaIOMUXCs, a TakkKe B (hopme
KOHTaKTHOU pabOThl O0ydYarOIMXCs C MEAarorudecKuMu pabOTHUKAMH U (HJIN)




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

4. ConeprxaHue JUCHUTUIAHBI (MOIYJIsA).

4.1. 3aHsaTus JISKIIUOHHOTO THUIIA.

/ Temaruka NTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE
n/m

1 |TpeGoBaHMs HOPMATUBHO-TEXHUYECKON JOKYMEHTAIIMH K MUKPOIPOIIECCOPHBIM
CUCTEMAaM YIIPABJICHHUA

Iepeuyens HOpMaTuBHO-TexHUKeckor gokymenTamuu. TP TC, TOCT, TY. TpeboBaHusi, yCTaHOBICHHBIC
JIOKyMEHTaMH K MUKPOIIPOIIECCOPHBIM CHCTeMaM yrpaBieHus. OyHKIIMH MUKPOTIPOIIECCOPHBIX CUCTEM
yIpaBlIeHUS

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

YIpaBJICHUA TCXHUUICCKUMHU 00BbEeKTaMHU.

AHAIIOTOBBIE U AJIEKTPOHHBIC N(PPOBBIC BEIYUCIUTEIbHBIC MAIIWHBL. CHeHaTn3uPOBaHHBIC T
YHUBEpCaJlbHbIE BBIYUCIIUTEIbHBIC MalIMHEL. [IpeicTaBiaeHue qaHHbIX B IU(GPOBOI BEIYUCIUTEIHHOM
MalIuHe

3 |CrpykTypa yHHBEpPCAIbHOW BBIYMCIUTEIbHON MALIMHbI

OcHOBHBIE KOMIIOHEHTHI. L[eHTpanpHBIN poIieccop, 3alIOMUHAIONIUE YCTPOHUCTBA, YCTPOHCTBA
BBOJ1a/BEIBOa WHpOopManuu. [IInHBI

Konnenmus moctpoenus yHuBepcansHoit OBM. Apxtekrypa ¢pon Heiimana. ["apBapackas apXuTekTypa.

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

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

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

nponeccopa u 3alilOMUHArOIuX YCTpOﬁCTB.

[NocrostHHBIE 3amOMKHaONIHE YCTpoiicTBa. OCOOEHHOCTH KOHCTPYKIIMH, IPUHIUI JeHCTBHS, 00/1acTh
MPUMEHCHHS.

3armoMHHAIOMIHE YCTPOMCTBA C MTPOUBOIBHOM BEIOOPKOH. OCcOOSHHOCTH KOHCTPYKIIUH, IPUHIIHIT JCHCTBU.
Wepapxus B opranuzanuy 3anoMuHarommx ycrpoicts HOBM

6 |YcrpoiicTBa BBO/Ia/BBIBOJIA.

HasnaueHue ycTpilocTB BBOJIa BBIBOJI, UX KJIACCU(HUKALIUS YCTPOUCTB O THITY 00padaThiBaeMbIX
CHTHAJIOB, aHAJIOTrO-LIM(poBbIe, IU(PO-aHATOTOBbIE PE0Opa30BaTeNt, yCTPOWCTBA BBOIa/BHIBOIA
U(PPOBBIX CUTHAJIOB

7 |Ananoro-mugpoBble nmpeoOpa3zoBaTeny.

Hasrnauenne ananoro-ungposbix npeodpaszosareineif. Onepaun KBAaHTOBAaHHUUS 110 YPOBHIO,
JMCKpETH3aluy 1o BpeMeHu. BoccranoBanenue curnana. [IpeoGpazoBareny HanpsoKeHUs B KOJT M YaCTOTHI
B koJ1. Ha3HaueHwue, mpuHIMN IeiicTBUS aHaIoro-nudpoBsIx nmpeodpasosareneil. [Tapanemnpusiit AL,
unrerpupytomuii AL, densra-Curma ALII. ITpeoOGpa3oBanue npoiIeHHOTO IIyTH B CKOPOCTH B
UQPOBOIf SKBHBAJICHT

8 |Ludpo-ananorossie npeodpazoBaTey.
Haznauenue, npuHIMn neicTBus nudpoaHanoroBeix npeodpaspoateneil. [IpeoOpasoBaTenu ¢ marpumei
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 BBO/Ia/BbIBO/IA IIU(PPOBBIX CUTHAIOB. | eHEpaTOPhI, TaliMephl, CUETUNKY. Peanu3arys
Pa3IUYHbIX 3a/1a4, BBIMOIHIEMBIX MHKPOIPOIIECCOPHBIMH CHCTEMAMH YIIPABJICHHS IIPU TOMOIIH CPEJICTB
00paboTKHU IU(PPOBBIX CUTHAJIOB.

10

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

11

TexHoI0TUM MOBBIICHUS HAJAEKHOCTH U O€30TKa3HOCTH MUKPOIIPOLIECCOPHBIX CUCTEM
yIpaBJIcHUS.

AnmnapaTtHasi 130bITOYHOCTh U H30BITOYHOCTh JAHHBIX, PE3EPBUPOBAHIE OCHOBHBIX KOMIOHEHTOB
MHUKPOIPOIIECCOPHBIX CUCTEM yrpasieHus. Kopl ¢ 00HapykeHHEeM OMHOOK M KOJIbI C KOPPEKIUEH
OInO0K

12

CTpyKTypa MUKPOIPOLIECCOPHON CUCTEMBI YIIpaBIeHUs JOKOMOTHBA. PacripenenéHubii
MHOTOYPOBHEBBIN MOIXO0] K TOCTPOSHUIO MUKPOIIPOLIECCOPHBIX CUCTEM YIIPABIICHUS.
3amauu, penaeMbie Pa3IMYHbIMA KOMIIOHEHTAMH MUKPOIIPOIIECCOPHBIX CUCTEM

yrpasiieHus. Bei6op anmapaTrypbl MUKPOIIPOLIECCOPHBIX CHCTEM YIPaBICHUS

CrpyKTypa MHKpPOIIPOIIECCOPHON CHCTEMBI YIIPaBICHHUS IOKOMOTHBA. PactipeienéHHbIIT MHOTOYPOBHEBBIN
MOAXOA K IOCTPOCHHIO MUKPOIIPOLIECCOPHBIX CHCTEM YIpaBlICHHUS. 3aa4t, peIIacMble pa3IndHBIMH
KOMITOHEHTaMH MHKPOIPOLIECCOPHBIX CUCTEM yINpasiieHus. BbIOop anmapaTypbl MUKPOIPOLIECCOPHBIX

CHUCTEM YIIpaBJICHUA

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

4.3. CamocrosiTenbHas padoTa 00y4aroIuXCs.

Bun camocrosTensHo# paboTh

PaGora c nureparypoit

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALMH.

5. IlepeueHp wu3NaHMM, KOTOpPBIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU

OCBOCHUHU JUCIUIUIMHBI (MOIYJIA).

11\/?1 bubnuorpaduueckoe onucanue MecTto nocryna

1 MuUKpOIpOLIECCOPHBIE CUCTEMBI ABTOBEACHUS HTB (yu.3); HTbB (yu.6);
3JIEKTPONIOABIKHOTO cocTasa JI.A. Bapanos, SI.M. HTB (¢6.)
["onosuuep, E.B. Epodees, B.M. Makcumos; Iloxg pen. JLLA.
bapanosa Onnoromuoe uzganue Tpancnopt , 1990

2 Muxkponpoieccopbl U MUKPOTIPOLIECCOPHBIE CHCTEMBI HTB (993); HTb (yu4.3)
ynpasienus npeoopazosatensivmu J.I1.C. A.H. CaBocbkuH,
O.E. llynosukos; MUUT. Kad. "Dnexrpuueckas tara"
Opnoromuoe uzganune MUUT , 2007

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

JAUCLHUITIIIMHC "ABTOMaTI/BI/IpOBaHHHe CUCTCMEI YIIPABJICHUA




AJIEKTPOIOABUKHBIM cocTaBoM" aiis crienraibHocTu 181400
"DneKTpuuecKuil TpaHCIIOpT *Kee3HbIX Jopor’ A.H.
CaBocobkuH, O.E. ITynoBukoB; MUUT. Kad. "Dnexrpuyeckas
tara" Ognoromuoe n3ganne MUUT , 2002

6. IlepedyeHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIIOJIL30BATHCS IIPH
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

elibrary.ru

arduino.cc

7. IlepedyeHb  JHUIIEH3MOHHOTO U  CBOOOJHO  PacHpOCTPaAHSIEMOTO
MporpaMMHOro oOecredyeHus, B TOM 4YHUCIE OTEYECTBEHHOIO MPOU3BOCTBA,
HEO0OXOIMMOTO /I OCBOCHUS JUCIUTLIMHBI (MOTYJIs).

WuTerpupoBanHas cpefia pa3padoTKu MporpaMMHOTo obecrnieuenus: Arduino
IDE

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOM it
OCYILECTBJICHUSI 00pa30BaTEILHOIrO Mpoliecca Mo AUCIUIUIMHE (MOAYJIIO).

KomMribroTep u npe3eHTaioHHoe 000pya0oBaHuE

N3meputenbuble mpuOoOphl  (TECTephl, ocuuwiorpadsl, J1abopaTOpHbIE
HMCTOYHHUKY TTUTAHU)

[I15BM

MUKpPOKOHTPOJIIEP ¢ KOMILIEKTOM JJICKTPOHHBIX KOMIIOHEHTOB ISl COOPKH
CXeM

N3smepurenbubie mpubopel  (TecTep, ocuuiuiorpad) u  gabopaTOpHBIiM
UCTOYHUK MUTAHUS

9. ®opma MPOMEKYTOUYHOM ATTECTALNU:

3auet B 9 cemectpe.

10. OuieHOUHBIE MAaTEpUAIIBI.

O1eHOYHBbIE MaTepUalIbl, TPUMEHSIEMbIE TIPU MPOBEICHUHN MTPOMEKYTOUHOMN
aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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