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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

HensiMmu ocBoeHus: y4eOHON NUCUUILIUHBI "MHKpPOIPOIIECCOPHBIE CUCTEMbI
yIIpaBJI€HUs NOABMXKHBIM cocTaBomM BCM" sBnsrores:

- copMUpPOBaTh y CTYAECHTOB OCHOBHBIE MpEJICTaBICHHUs 00 YCTPOMCTBE,
MIPUHIINIE IEUCTBUA U cielU(UKE YIPABISIONINX BRIUUCIUTEIIbHBIX MAIIIWH;

- U3y4YUTh CHOCOOBI W KPUTEPUU BHIOOpPA OCHOBHBIX KOMIIOHEHTOB
MUKPOIIPOLIECCOPHBIX CUCTEM YIIPABIEHUS AJIEKTPOINOABUAKHOIO COCTABA;

- U3YYHUTh CTPYKTYPY MUKPOIIPOIIECCOPHBIX CUCTEM YIPABJICHUS.

3aayaMu OCBOCHHUS y4€OHOM TUCUUIITUHBI "MUKPOTPOIIECCOPHBIE CUCTEMBbI
yIIpaBJICHUS NOABUKHBIM cocTaBoM BCM" sBrnstoTcs:

— OCBOEHHUE CTPYKTYpPbl 3JIEKTPOHHO-BBIYMCIUTEIIBHOW MAIIMHBI, a4 TaK¥kKe
Ha3HAUYEHHs €€ OCHOBHBIX KOMIIOHEHTOB — IIpOLIECCOpa, 3allOMUHAOLINX
YCTPOMCTB U yCTPOUCTB BBOJ1a/BbIBOAA MH(OPMALIUH;

— OCBOCHUE YCTPOWCTBA M IIPUHIMIIA JEHUCTBUSA YCTPOWCTB CBSI3HU
MUKPOIPOLIECCOPHBIX CUCTEM YIIPABJICHHS C TEXHUYECKUM OOBEKTOM — aHaJIOro-
nu@pOBBIX U HU(PPO-aHATOTOBBIX MpeoOpa3zoBaTeieii, YCTPOMCTB BBOJA/BBIBOAA
JIMCKPETHBIX CUTHAJIOB;

— OCBOCHHME PA3IMYHBIX amMapaTHBIX TUIAT(GOPM, HMCHOIB3YEMbIX IS
W3TOTOBJICHUSI MHUKPOIPOILIECCOPHBIX CHUCTEM YIPABJICHHS, MPUHIIUIIOB UX
MOCTPOEHUS, a TAKXKE METOJIOB NOBBIILICHUA HAAEXHOCTH U OE30TKa3HOCTH
YIPaBISIONINX BRIUUCIUTEIbHBIX MAIIUH.

2. [Inanupyemble pe3ysbTaTbl 00y4YeHHUs 10 AUCIUIUIMHE (MOAYJIIO).

[Tepeuerr GopMHUpyeMBIX pe3ylabTaTOB OCBOCHHSI  0Opa30BaTEIHLHOM
nporpaMmMbl (KOMIETEHIMI) B pe3yJibTaTe 00y4eHUsI 110 AUCHUILIMHE (MOYJIIO):

IIK-9 - CnocoGeH BBIMOMHATE 0OOCHOBAHHME MApaMETPOB KOHCTPYKIIUU U
CUCTEM MOJBHKHOTO coctaBa BCM.

OOGy4enHue 1o qucuUIuInHe (MOAYJIII0) MPEANoJaraeT, YTo Mo ero pe3yibTaTaM
oOyuatoruiicst 0yier:

3HaTh:

- TpeboBaHusS HOPMATHBHO-TEXHUUYECKON JTOKYMEHTAIlUH, TEXHUYECKUX
pPErIaMeHTOB K MUKPOIPOIIECCOPHBIM CUCTEMAM yIIPaBJICHUS.

- CTpyKTypy U COCTaB MHUKPOIIPOILIECCOPHBIX CUCTEM YMPABJICHUS TATOBOTO
MOJABUKHOIO COCTaBa, MEPCIIEKTUBBI PA3BUTHS CUCTEM yIIpaBiieHHs. Bo3aMoXHOCTH
1 00JaCTU MPUMEHEHHsS] CPEJICTB MUKPOMPOLIECCOPHON TEXHUKU Ha MOJBUKHOM
COCTaBe.



- Otanbl pa3BUTHS BBIYMCIUTENBHON TEXHUKHM W €€ NPUMEHEHUs s
yIpaBIeHUS TEXHUIECKUMH 00bekTamMu. OCHOBBI TEOPUH MH(DOPMAIIHH.

- CnocoObl 00paOOTKM CHUTHAJOB B MHUKPOIPOLECCOPHBIX CHUCTEMAaX
ynpasieHus. CeTeBble TEXHOJIOTMH, NMPUMEHSEMbIE NPU OpPraHU3aLUU CUCTEM
yIpaBJICHUS U B TPOMBIIICHHOCTH.

Baanern:
- MeTtomamu BbIOOpa PEKHMMOB PabOTHI YCTPOHCTB MHUKPOIPOIIECCOPHBIX
CUCTEM

YMmerts:

- PazpabaThiBaTh anropuTMbl W TPOTPaMMbl JUISI MHUKPOIPOIECCOPHBIX
CHUCTEM YIIPaBJICHHS.

- PaspabarpiBaTh TNPUHIMIHAIBHBIE CXEMbI, H3TOTaBJIMBATh MPOTOTHII
CHUCTEMBI YIIPaBJICHUS U OTJAKUBATh €TI0

3. O06beM TUCIUIIINHBI (MOTYJIs).
3.1. O6mas Tpy10€MKOCTh AUCITUTIINHBI (MOTYJIs).

OO6mast TPyJIOEMKOCTh JUCHUIUIMHBI (MOJyJisi) cocTtaBiser 2 3.e. (72
akaJeMHUYEeCKHUX Jaca(oB).

3.2. O06bem auCHUIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOydaromuxcst ¢  MeJIarorH4ecKMMH  paboTHUKaMu M (WIM)  JIMLAMH,
IPUBJIEKAEMBIMH K peajiu3aluu o0pa3oBaTesIbHOM MporpaMmbl Ha UHBIX YCIOBMSIX,
IPU IPOBEICHUH YUEOHbIX 3aHATUH:

KomnaectBo wacon

Tun yueOHbIX 3aHATHH
Bcero | Cemectp Ne9

KonrakTHas paboTa rmpy npoBe/ieHUN Y4eOHBIX 3aHSTHH (BCET0): 16 16

B toMm unce:

3aHATHA JIEKIIMOHHOIO THIIA 16 16

3.3. O6bemM uCHMIUIMHBI (MOAYJsA) B (opMe CaMOCTOSATEIbHOM PabOThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOH pabOThl OO0ydaromMXcs ¢
nearoruaeckuMu paboTHUKAMU U (W) JTUIIAMU, TIPUBJICKAEMBIMH K peaTn3aiiu
o0pa3oBaTeNpbHOM MPOTrpaMMbl HA HWHBIX YCIOBHUSX, TMPH IPOBEIACHHUH
MIPOMEKYTOUHOM aTTeCTAllMK COCTaBIsAET 56 akaieMHUUecKUX yaca (OB).

3.4. IIpu 0Oy4eHnH 110 MHANBUIYAIEHOMY Y4eOHOMY IIJIaHY, B TOM YHCIIE TTPH
YCKOPEHHOM O0y4Ye€HHH, 00bEeM IUCIHUIUIMHBI (MOIYs) MOXKET OBITh peaan30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITEIbHON paboThl 00yYaronuxcs, a Takke B hopme




KOHTAaKTHOW PabOThl 0O0YydYaIOIMUXCS C MEAArorudecKuMu pabOTHUKAMH U (WJTH)
JUIIaMH, TIPUBIIEKAEMBIMU K peau3aiuu o0pa3oBaTeIbHON MporpaMMbl Ha MHBIX
YCJOBUSIX, IPU MPOBEJACHUU TPOMEKYTOUHON aTTECTAILIUH.

4. ConeprxkaHue TUCIHUTIIAHBI (MOTYJIsA).

4.1. 3aHATHA TEKOUOHHOTO THUIIA.

/ TemaTtuka JICKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
II/11

1 |TpeGoBaHMs HOPMATUBHO-TEXHUYECKOH JOKYMEHTAMU K MUKPOIIPOLIECCOPHBIM
CUCTCMaM YIIPaBJICHUA

[Tepeuenp HopMaTuBHO-TexHUMecKoit nokymeHtanuu. TP TC, TOCT, TY. TpeboBaHus, ycTaHOBICHHbIE
JIOKYMEHTaMHU K MUKPOIIPOLIECCOPHBIM CHCTeMaM yrpaBieHus. YHKINH MUKPOTIPOIIECCOPHBIX CHCTEM
YIpaBICHUS

2 BreraucnureabHbIe MalllWuHBI, 3TAIlbl UX PA3BUTHA, IPUMCHCHHUEC KOMIILIOTCPOB JIA
yhpaBJIC€HUA TEXHUYCCKUMU 00BEKTaMU.

AmHanmoroBsic u OJICKTPOHHBIC I_[I/I(i)pOBLIe BBIYHCJIIUTCIBbHBIC MAIIWHEI. CHGHI/I&JIPIBI/IPOB&HHLIC u
YHUBEPCAJIbHBIC BBIYUCIUTCIIbHBIC MAIlIUHBI. HpeI[CTaBJ'IeHI/Ie JaHHBIX B HPI(l)pOBOfI BBIYMCIIUTSILHOM
MalInuHe

3 |CTpykTypa YHHBEpCAITBHON BBIYUCIUTEIHLHON MAIMHEL. [Iporieccopbl. ApXUTEKTYPHI

MPOIIECCOPOB, X OCOOCHHOCTHU U 00JacTh NpuMeHeHus1. CTpyKTypa mpoiieccopa.
OCHOBHBIE KOMITOHEHTHI. LleHTpabHEII porieccop, 3alIOMHUHAOIINE YCTPOHCTBA, YCTpOiicTBa
BBOJA/BBIBOJA nH(popManuu. [IIuHbI

Konnenmus moctpoenus ynusepcaibHo OBM. ApxTektypa ¢on Hefimana. ['apBapzckas apXuTekrypa.
[Monsitre cucrems! koman. Ocobernnoct RISC, CISC apxurekTypsl.

Apu(hMETHKO-IOTHUECKOE YCTPOHCTBO, PETHCTPHI, CYETYHKN

4 |3anomuHarone ycrporicTBa. Haznauenue, npuHun aeiictsus. Bzaumoneiicreue

MpoIeccopa M 3alIOMUHAIOINIUX YCTPOMCTB. Y CTPOHCTBA BBO/IA/BBIBOIA.

[TocTosiHHBIE 3anIOMUHAIONTHE YCTpoicTBa. OCOOCHHOCTH KOHCTPYKIIMH, TPUHIIUIT ACHCTBYS, 00JaCTh
IIPUMECHCHMUA.

3amomMuHaIOME YCTPOICTBA C MPOUBOIBHOM BEIOOPKOH. OcOOEHHOCTH KOHCTPYKIINH, TPUHITIIT JCHCTBUS.
Hepapxus B opraHr3anny 3alIOMHHAIONNX YcTpoiicTB [IDBM

Hasnadenue ycTpioCTB BBOJIa BEIBO/IA, MX KIIaCCH(MKAIMS YCTPOHCTB TI0 TUITY 00padaThIBaeMbIX
CHUTHAJIOB, aHAJIOTO-IIU(POBEIE, IN(PO-aHATOTOBbIE IIPEOOPa30BaTeN!, yCTPONCTBA BBOIa/BHIBOAA
U(POBBIX CUTHATIOB

5 |Ananoro-mudpossie npeodpazoBatenu. Luppo-anasoroseie mpeodpazoBaTeiy.

- Hasrnauenne ananoro-mmudpoBeix npeodpaszonateneil. Onepanny KBaHTOBAaHUHSA [0 YPOBHIO,
JMCKpETU3alMy 1o BpeMeHu. BoccranoBanenue curHana. [IpeoOpazoBarenn HanpsHKEHNS B KO U YaCTOTHI
B Koj. Ha3sHaueHue, MPUHIKIT ASHCTBHS aHAIOrO-IIU(PPOBBIX peodpaszosareineii. [Tapanemtsusiii AII,
uaTerpupytommid AL, lenpra-Curma AL TIpeoOpazoBanre mpoWIeHHOTO ITyTH M CKOPOCTH B
IU(PPOBON IKBUBAICHT

- Hasnauenue, npuHIun aeiictus LudpoaHaIoroBsix npeodpazosaresneii. [IpeodbpazoBarenu ¢ marpuien
JIBOMYHO-B3BEILICHHBIX PE3UCTOpOB M MaTpuueil R-2R. Xapakrepuctuku nudpo-aHaioroBeIx
mmpeobpa3oBareneit

6 |YcTpolicTBa BBO/IA/BBIBOIA JUCKPETHBIX CUTHAJIOB I H3MEPEHUS BPEMCHH.
DJeMEHTBI YCTPIHOCTB BBOZA/BbIBOIAa IM(POBBIX CUTHAIIOB. [ eHepaTophbl, TaliMepsl, cuéTurku. Peanu3arys




y TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue
n/m

Pa3IMYHBIX 32124, BBIIOJHAEMBIX MHKPOIIPOLIECCOPHBIMHI CHCTEMaMH YIIPABJICHUS IIPH TIOMOLIH CPEICTB
00pabOTKH U(PPOBHIX CUTHAIIOB.

7 Cpe)lCTBa KOMMYHHKAIIUHU MUKPOIIPOUECCOPHBIX CUCTEM YIIPABJICHUS. Texnomaorun

ITOBBIIIICHUA Ha,ﬂé)KHOCTI/I 1 0€30TKa3HOCTH MUKPOIIPOLCCCOPHBIX CUCTCM YIIPABJICHU.
- Kananb! cBsi3u MuKponpoleccopHbix cucteM. MHTepdeiickl, mpoTokoisl oOMeHa HHpOopMaIeH.

- AnmapaTHasi U30BITOYHOCTh U M30BITOYHOCTD JJAHHBIX, PE3EPBUPOBAHIE OCHOBHBIX KOMIIOHEHTOB
MUKPOIIPOIIECCOPHBIX CHCTeM yIpaBieHus. Kol ¢ 0OHapyKeHneM OUIMOOK M KOJIbI C KOpPEKIHen
oIInOoK

8 |CTpyKTypa MUKPOIIPOLIECCOPHOI CUCTEMBI yIIpaBlieHUs JIOKOMOTHBA. PacripenenéHublit
MHOT'OYPOBHEBBIN MOJIX0/ K IOCTPOSHUIO MUKPOIIPOLIECCOPHBIX CUCTEM YIIPABIICHHUS.
3ajauu, peraeMble pa3aTuyHbIME KOMIIOHEHTAMH MUKPOIIPOLECCOPHBIX CUCTEM

ynpasiieHus. Be16op anmaparypbl MUKpPOIIPOLIECCOPHBIX CUCTEM YIPaBICHHUS
CTpyKTypa MHUKPOIIPOILIECCOPHOM CHCTEMBI yIPaBIeHHS JIOKOMOTHBA. PacipeieiéHHbII MHOTOYpOBHEBBII

MOJIXOJ K MOCTPOSHHUIO MUKPOIPOLIECCOPHBIX CUCTEM YIPaBICHUS. 3a1a4H, PelIaeMble Pa3THuIHbIMU
KOMITOHEHTaMH MHUKPOIIPOLIECCOPHBIX CHCTEM YIpaBieHHs. BriOop anmaparypsl MUKPOIIPOIIECCOPHBIX

CHCTEM YIIPaBICHUA

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

4.3. CamocrosiTenbHas padoTa 00y4daroImnXCs.

Buna camocrosTensHOM paboThI

1 |PabGora c nuTepartypoit

2 | IloarotoBka K MPOMEXYTOYHON aTTeCTAlNH.

5. IlepeueHp wu3NaHMI, KOTOpPHIE PEKOMEHAYETCS MCIIOIb30BaTh MPHU
OCBOEHUHU JTUCIUIUINHBI (MOJTYJIS).

11\/[(_;1 bubnmorpaduueckoe onucanue Mecto nocryna

1 PaznoGapos, A. B. ABTOMaTH3upOBaHHBIC U URL:
MHKPOIIPOLIECCOPHbIE CUCTEMBI YIIPABICHHUS https://e.lanbook.com/book/419459
3JIEKTPONOIBIKHBIM COCTABOM : yuebHoe mocobme / | (1ara odpamenns: 30.04.2025). —
A. B. Pazo6apos. — Omck : OMI'YIIC, 2022 — Pexmm AOCTYTIA: JUIA aBTOPHS3.
Yactp 2 — 2023. — 128 ¢. — ISBN 978-5-949- HOARSOBATENCEH
41317-3. — Tekcrt : anekTpoHHbIH // JIaHb :
AJNIEKTPOHHO-OMOINOTEUHAs CHCTEMA.

2 AxkceroBa, E. A. IIpUHIUTIBI TOAKITIOYCHUS K URL:
xouTpomepy Arduino UNO R3 narumkos, https://e.lanbook.com/book/454343
WH/INKATOPOB, UCTIOJIHUTEIILHBIX MEXaHU3MOB U (nara obpamenns: 30.04.2025). —
YCTpOICTB : yueOHOEe mocodue as By30B / E. A. Pexum AOCTYIIA: JUIA aBTOPH3.
AkceHoBa, B. B. bypkos, A. B. BacuibkoB. — TOIB3OBATEICH.




Cankr-IlerepOypr : Jlans, 2025. — 84 ¢. — ISBN
978-5-507-51674-2. — TekcT : anekTpoHHBIH // JlaHb
: DIICKTPOHHO-OMOIMOTEYHASI CHCTEMA

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAThCS MPHU
OCBOEHUHU JTUCIUIUIMHBI (MOJTYJIS).

- http://library.miit.ru/ - »smexkrpoHHO-OMONMMOTEUHAss cuctemMa HaydHo-
TexHuueckoit oundmuoreku MUNUT

- http://elibrary.ru/ - HayuHO-351€KTpOHHAsT OMOIHOTEKA.

7. IlepeuyeHb JHIEH3UOHHOTO H  CBOOOJHO  PACHPOCTPAHAEMOTrO
MPOrpaMMHOTO OOECIeYeHHs, B TOM YHCIIE OTEUYECTBEHHOTO MPOU3BOICTBRA,
HEO0OXOIMMOTrO /111 OCBOCHHS TUCIUILIIUHBI (MOIYJIs).

HuTerpupoBanHas cpefia pa3padoTKu MporpaMMHOTo obecnieuenust Arduino
IDE.
Engee.

8. Ommcanme MaTepHATbHO-TEXHUYECKOW 0as3pl, HEOOXOAMMOW st
OCYIIECTBICHUSI 00pa30BaTEIHLHOTO MPOIIecca MO MUCIUTUINHE (MOJIYIIIO).

KomribroTep 1 npe3eHTalinoHHoe 000pyA0BaHEe

W3smeputensubie  mpuboOpsl  (TecTepsl, ociuuiorpadsl, gabopaTopHbIE
MCTOYHUKH MUTAHUSA)

[15BM

MUKpPOKOHTPOJIIEP ¢ KOMILIEKTOM 3JIEKTPOHHBIX KOMIIOHEHTOB JJIsI COOPKHU
CXeM

Usmepurensubie mpubOpsl  (TecTep, ocuuwuiorpad) u  mabopaTopHBIiA
MCTOYHUK MUTAHUSA

CrnenmanbHoe 00pa3oBaTeibHOE MPOCTPAHCTBO MHTEPAKTUBHBIA KOMILIEKC
omnepexaruen noaroToBkn « MHXUHUPHUHT NOABUKHOTO cocTaBa 1uisi BCM»

9. ®opma NpOMEKYTOUYHOM aTTECTALIUM:

3ayeT B 9 cemecTtpe.

10. OuieHOUHBIE MAaTEpUAIBI.



OueHoYHbIE MaTepUalIbl, IPUMEHSIEMbIE MPU MPOBEIACHUHN MPOMEKYTOUHON
aTTecTaluy, pa3padaThIBAIOTCA B COOTBETCTBUU C JIOKAJIbHBIM HOPMAaTHUBHBIM
aktom PYT (MUUT).
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