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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[enstmu ocBOeHUS yu4eOHON TUCHUILIMHBI "MUKPOIPOLIECCOPHBIE CHCTEMBI
yIpaBJ€HHUs MOJBH>KHBIM cocTaBoM BCM" siBisiroTes:

- copMHUpOBaTh y CTYJIEHTOB OCHOBHBIE MPEACTABJICHHUS 00 YCTpPOMCTBE,
NPUHITUIIE ISUCTBUS U cielUpUKe YIIPABJISAIONUX BRIYMCIUTEIbHBIX MAIINH;

- M3Y4YUTh CIOCOOBI M KpPUTEPUHM BHIOOpPAa OCHOBHBIX KOMIIOHEHTOB
MUKPOITPOLIECCOPHBIX CUCTEM YIIPABIECHUS JIEKTPOIOABUKHOIO COCTABA;

- U3yUYUTh CTPYKTYPY MHUKPOIIPOLIECCOPHBIX CUCTEM YIIPABIICHHUS.

3amagamMu OCBOCHUS YU4EOHOH TUCIUTUIMHBL "MHUKpPOTIPOIIECCOPHBIE CHCTEMBI
yIpaBJi€HUs OJIBUKHBIM cocTaBoM BCM" siBisttores:

— OCBOEHHUE CTPYKTYpPbI AJIEKTPOHHO-BBIYMCIUTENBHON MAaIIUMHBI, & TaKKe
Ha3HAueHUs €€ OCHOBHBIX KOMIIOHEHTOB — IIPOLECCOpPa, 3alOMHUHAOLIUX
YCTPOMCTB U yCTPOUCTB BBOJ1a/BbIBOAA MH(GOPMAIIUH;

— OCBOCHHE YCTPOMCTBA M MpPHUHIMIA JEUCTBUSA YCTPOWCTB CBS3H
MUKPOITPOLIECCOPHBIX CUCTEM YIIPABJIEHUS C TEXHUYECKUM OOBEKTOM — aHAJIOTO-
nUu(ppOBBIX U LHU(PPO-aHATIOTOBBIX MpeoOpa3zoBaTeiel, YCTPOICTB BBOJIa/BbIBOJA
JUCKPETHBIX CUTHAJIOB;

— OCBOEHHE PpA3NIMYHBIX aNMapaTHbIX IUIATHOPM, HCHOJIB3YEMBIX IS
U3TOTOBJIEHHWS MHKPOIIPOLIECCOPHBIX CHUCTEM YIPaBJICHHUS, IPUHLUIIOB UX
IOCTPOEHUS, a TaKXK€ METOJOB IMOBBIICHUS HAIEKHOCTH U OE30TKA3HOCTU
YIPaBJISIIOIUX BHIYUCIUTENBHBIX MAIlIHH.

2. Ilnanupyembie pe3ynbTaTbl 00yYEHHs MO JUCHUILIMHE (MOIYJIIO).

Ilepeuenp GopMUPYEMBIX pe3yJbTAaTOB OCBOCHHS  00pa30BaTEIbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3ybTaTe 00yUYeHHUs M0 AUCUMILTUHE (MOYIIO):

IIK-9 - CnocobeH BBIMONHATE 000OCHOBAHHME MapaMeTPOB KOHCTPYKIMH H
CUCTEM NOJBMXXHOTO coctaBa BCM.

OO0yueHnue 1Mo JUCIUIUTNHE (MOJIYIIIO0) IPEIoIaraeT, 4To Mo ero pe3yibTaram
oOyyaroruiicst Oyier:

3HaTh:

- TpeOoBaHus HOPMATHBHO-TEXHUUYECKOW JIOKYMEHTAIlUH, TEXHUYECKUX
perjiaMeHTOB K MUKPOITPOIIECCOPHBIM CUCTEMaM YITPaBJICHHUS.

- CTpyKTypy U COCTaB MUKPOIPOIIECCOPHBIX CUCTEM YIPABIICHUS TSATOBOTO
MOJBUKHOTO COCTaBa, MEPCIEKTUBBI PA3BUTHUSI CUCTEM YIIpaBiIeHUS. BO3MOXKHOCTH
1 00JJaCTH MPUMEHEHHS CPEJICTB MHKPOIPOIIECCOPHON TEXHHMKH Ha ITOJBHKHOM
COCTAaBe.



- Otanbl pa3BUTHS BBIYUCIUTENBHOW TEXHUKM M €€ MpUMEHEHHs s
YOpaBIEHUS TEXHUUECKUMH 00bekTaMu. OCHOBBI TEOPUU HHPOPMAITHH.

- CnocoObl 00pabOTKH CHUTHAJIOB B MHKPOIPOLIECCOPHBIX CHCTEMAX
ynpasieHusi. CeTeBble TEXHOJOTHH, MPUMEHSEMBbIE MPU OPraHU3alUU CHUCTEM
yIpaBJIEHUS U B IPOMBIIIICHHOCTH.

Baanern:
- MeTtomamu BbIOOpa PEKUMOB PabOTHI YCTPOWMCTB MHUKPOIPOIIECCOPHBIX
CUCTEM

Ymers:

- PazpabGarbiBaTh anropuT™Mpl M MPOTPAMMBI I MHUKPOTIPOIECCOPHBIX
CHUCTEM YIIPaBJICHUSI.

- Pa3zpabGaTpiBaTh NPUHIMIHAIBHBIE CXEMBI, H3TOTABIMBATH MPOTOTHII
CHCTEMBI YIIPaBJICHUS U OTJIAKUBATh €TI0

3. O6beM TUCIUTLIUHBI (MOTYIIs).
3.1. O0mas Tpy10€MKOCTb JUCHUILUIUHBI (MOTYJISI).

OO0mast TPyJOEMKOCTh JUCHUUILTUHBI (Momynsi) coctaBisier 2 3.e. (72
aKaJeMHYEeCKuX Jaca(oB).

3.2. OO0vem mucuuIIMHBI (MOAynsi) B (OpMe KOHTAKTHOM pabOTHI
oOyyarommxcsi C  MeJarorM4ecKuMM  paboTHUKaMU U (WIM)  JIMIIAMH,
IPUBJIEKAEMBIMH K peajin3anun 00pa3oBaTesIbHOM MporpaMmbl Ha MHBIX YCIOBHSX,
IIPU MIPOBEJICHUH YUEOHBIX 3aHATUH:

KommaectBo yacos

Tun yueOHBIX 3aHATHI
Bcero | Cemectp Ne9

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

B ToMm uyucne:

3aHATHSA JIEKIIHOHHOTO THIIA 16 16

3.3. O6veM mucHUIIMHBI (MOAYJs) B (hOpMe CaMOCTOSITENHFHOW pPabOTHI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYaroOmIUXCs C
MeJarorn4ecKuMU pabOTHUKAMHU U (WJTH) JTUI[AMU, TIPUBJICKAEMBIMH K peaTu3aiiu
oOpa3oBaTeNbHOM MporpaMmMbl Ha HWHBIX YCIOBUSIX, TPU NPOBEIACHUU
MIPOMEXKYTOUYHOM aTTECTAIIMU COCTABIISIET 56 aKaJeMHUeCcKUX vaca (OB).

3.4. ITpu oOy4eHuu o UHAUBUAYAJILHOMY YY€OHOMY ILJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM 00Yy4Y€HUH, 00BEM AUCIUIUIMHBI (MOIYJISI) MOXKET ObITh peaii30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHOM paboThl 00yJaronuxcsi, a Takxke B popme




KOHTAKTHON PabOThl 00yYarOIIMXCs C MEAarorndyecKuMU paOOTHUKAMHU U (HJIH)
JUIaMU, TIPUBIIEKAEMBIMH K peaM3aIiii 00pa30BaTEILHOM MPOrpaMMbl Ha UWHBIX
YCIIOBHSIX, TIPH MPOBEIECHUN TTPOMEKYTOUHOM aTTECTAIIHH.

4. ConeprkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHATHA TEKIIMOHHOTO THUIIA.

/ Temaruka TEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE
n/m

1 |TpeboBaHMs HOPMATUBHO-TEXHUYECKOHN JOKYMEHTAIIMH K MUKPOIIPOILIECCOPHBIM
CUCTEMaM YIIPABJICHUA

Ilepeuens HOpMaTuBHO-TexHUHeckol nokyMmeHTanuu. TP TC, 'OCT, TY. Tpeb6oBaHus, ycTaHOBJICHHbIE
JOKyMEHTaMH K MHKPOIPOLIECCOPHBIM CHCTEMaM ynpaBieHus. OyHKINH MUKPOIIPOIIECCOPHBIX CHCTEM
yTIpaBIeHUS

2 BrrancionrensHbIe MalllMHbI, 3TAllbl UX Pa3BUTUA, IPUMCHCHUC KOMIIBIOTCPOB AJIA
YHOpaBJICHUA TCXHUUICCKUMHU 00BEKTAMHU.

AHanorossie u OJICKTPOHHBIC HI/Iq)pOBbIC BBIYHCJIUTCIBHBIC MAIIUHEI. CHCHHaﬂH3HpOBaHHLIe u
YHUBEPCAJIbHBIC BLIYUCINTCIIbHBIC MAlllMHEI. Hpe[[CTaBHeHI/Ie JJAaHHBIX B HH(prBOﬁ BBIYHCIIMTEIIbHOM
MalIuHC

3 |CTpykTypa yHUBEpCAIbHON BRIYUCIUTEIHHON MaIUHEL. [Ipoiieccopbl. ApXUTEKTYpPBI

MIPOIIECCOPOB, UX 0COOEHHOCTH U 001acTh puMeHeHus. CTpyKTypa mporeccopa.
OcHOBHBIE KOMIIOHEHTHI. LIeHTpanpHbIi mponeccop, 3aOMUHAIOIINE YCTPOMCTBA, YCTPOHCTBA
BBOJ1a/BEIBOIa WHpOopManuu. [IInHBI

Konnenmus moctpoenus yHuepcansHo DBM. ApxTekTypa o Heiimana. ["apBapickas apXuTekTypa.
Ionstue cuctemsr koMaua. Ocobennoctu RISC, CISC apxutekTypsl.

ApudpMeTHKO-TOrHIecKoe YCTPOUCTBO, PETHCTPBI, CIETUNKU

4 |3amomuHarouue ycrpoiicrsa. Hasnauenue, npuHimn aeiicteus. Bzaumonenctaue

npolieccopa 1 3allOMMHAIOIIMX YCTPOMCTB. Y cTpoiicTBa BBO/1a/BBIBOIA.

[TocTosiHHbIE 3ammOMUHAIONIHE YCTpoiicTBa. OCOOEHHOCTH KOHCTPYKIIUU, IPUHITUT ASUCTBUS, 001aCTh
MPUMEHCHHS.

3armoMHHAIOIIHE YCTPOWCTBA C MTPOUBOIBHOM BEIOOPKOI. OCOOCHHOCTH KOHCTPYKITHH, TIPUHIIAT TCHCTBHS.
Wepapxus B opranuzanuu 3anoMuHarommx ycrpoiicrs HOBM

Hasnauyenue ycTpiocTB BBOJIa BEIBOAA, X KIACCH(UKAIMS YCTPOHCTB 110 THUITy 00pabaThIBaeMbIX
CHTHAJIOB, aHAJIOTO-LIM(pOBEIE, IN(PPO-aHATOTOBEIE IIPeOOpa30BaTENHN, yCTPOHCTBA BBOIa/BHIBOA
IU(PPOBBIX CUTHAJIOB

5 |Ananoro-udpossie npeodpazoBatenu. L{uppo-aHasoroseie mpeodpa3oBaTeny.

- Hasrnauenue ananoro-unudpossix npeodpaszosareneit. Onepanuu KBAaHTOBAaHUUS 110 YPOBHIO,
JHMCKpETU3aluu 1o BpeMeHu. BoccTanosanenue curnana. [IpeoOpazoBareny HApsHKEHUS B KOJL M 4aCTOTHI
B koJ1. Ha3HaueHwue, mpuHIMN eiicTBUS aHaIoro-nudpoBsIx nmpeodpasosareneil. [Tapanemnpusiit AL,
unrerpupytommii AL, densra-Curma AL ITpeoOpa3oBaHue NpoiIeHHOTO IyTH U CKOPOCTH B

1 (poBOIi SKBUBAJICHT

- Haznavenue, npuHIun aeiictus [udpoaHaIoroBeix npeodpaszosareineii. [IpeobpazoBareny ¢ marpuiei
JIBOMYHO-B3BEIICHHBIX PE3UCTOPOB 1 Matpumeil R-2R. XapakTtepuctuku mudpo-aHamIoroBeIx
npeoOpaszoBaTeneit

6 yCTpOﬁCTBa BBO,Z[a/BLIBOI(a JAUCKPCTHBIX CUTHAJIOB U UBMCPCHUS BPCMCHHU.
DNeMEeHTHI YCTPHOCTB BBOJIa/BHIBOIA IIM(PPOBBIX CUTHAJIOB. [ €HepaTopsl, TalMephl, CYETIYNKN. Peann3anus




/ TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE
n/m

Pa3IMYHBIX 33]1a4, BBITOJHACMBIX MHKPOTIPOIIECCOPHBIME CHCTEMaMH YIIPABJICHUS TIPH TIOMOIIIN CPEJICTB
00paboTKHU IU(POBBIX CUTHAJIOB.

7 |CpenctBa KOMMYHHUKAIIMU MHUKPOIIPOLIECCOPHBIX CUCTEM yIpaBlieHus. TexHomoruu

IIOBBIIICHUA Ha,Z[é}KHOCTI/I 1 0€30TKa3HOCTH MHKPOIIPOLECCOPHBIX CUCTEM YIIPABJICHUA.
- Kanans! cBs31 MUKponpolieccopHbIX cucteM. VHTepdeiickl, mpoTokoisl 00MeHa HHpopMaIien.

- AnmapaTHasi B30BITOYHOCTh U U30BITOYHOCTD JaHHBIX, PE3EPBUPOBAHNAE OCHOBHBIX KOMIIOHEHTOB
MHKPOITPOIIECCOPHBIX CHCTEM yrpaBieHus. Koabl ¢ 00HapyKeHUEeM OIMIMOOK U KOJbI ¢ KOPPEKIHei
OIINOOK

8 |CtpyKTypa MUKPOIIPOLIECCOPHON CUCTEMBI yIIpaBICHUS JIOKOMOTHBA. PacpenenéHHblii
MHOTOYPOBHEBBIN MOJIX0]] K TOCTPOESHUIO MUKPOIIPOLIECCOPHBIX CUCTEM YIIPABJICHUS.
3anauu, peraeMble pa3IMuHbIMH KOMIIOHEHTAMH MUKPOIIPOIIECCOPHBIX CUCTEM

ynpaBieHus. BeiOop anmapaTypbl MUKPOIIPOIECCOPHBIX CHCTEM yIPABICHUS
CTpyKTypa MUKPOIPOIIECCOPHON CUCTEMBI YIIPaBIeHUS JOKOMOTHBA. PacnipeienéHHbI MHOTOYPOBHEBBIT

MOAXO K HIOCTPOCHHIO MUKPOTIPOLIECCOPHBIX CUCTEM YTIPABICHU. 3a1a4H, pelIaeMble Pa3IHIHbIMA
KOMITOHEHTaMH MHKPOIPOLIECCOPHBIX CHCTEM yIpaBiieHns. BEIOOp anmaparypbl MUKPOIIPOILIECCOPHBIX
CHCTEM YIIPaBICHUS

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

4.3. CamocrosiTenbHas paboTa 00y4darOIuXCs.

Bun camocTosiTennbHOM paboThI

1 |PabGora c muTepaTypoii

2 | IlogrotoBka K MpOMEXYTOYHOH aTTeCTalNH.

5. Ilepeuenr wu3maHuii, KOTOpPHIE PEKOMEHIYETCS HCIOIb30BaTh MPHU
OCBOCHHUH JUCHUIUIMHBI (MOIYJIA).

;\i bubnuorpaduueckoe onucanue Mecto noctyna

1 | Paznobapos, A. B. ABTOMaTu3upOBaHHbIE U URL:
MHUKPOIIPOIIECCOPHBIE CHCTEMBI YIIPaBICHHUS https://e.lanbook.com/book/419459
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A. B. Pazno6apos. — Omck : OMI'VIIC, 2022 — Pexcm JIOCTYTIA- JUT aBTOPHS.
Yactp 2 — 2023. — 128 ¢. — ISBN 978-5-949- HofpsoBateicH
41317-3. — TexcT : 31neKTpOHHBIH // JIaHb :
AJIEKTPOHHO-OMOIMOTEYHAS CHCTEMA.

2 AxcenoBa, E. A. [IpuHIIUTIBI TOKITFOYECHHS K URL:
koHTposepy Arduino UNO R3 naT4nkos, https://e.lanbook.com/book/454343
WHIUKATOPOB, UCTIOJTHUTEIIBHBIX MEXAaHU3MOB 1 (mara obpamenus: 30.04.2025). —
YCTPOMCTB : yueOHoe mocodue s By30B / E. A. Pexcum JIOCTYHA. JUT aBTOPHS.
AkceHoBa, B. B. bypkos, A. B. BacuibkoB. — HOAB3OBATEICH.




Cankr-IlerepOypr : Jlans, 2025. — 84 ¢. — ISBN
978-5-507-51674-2. — TekcT : aneKTpoHHbIH // JlaHb
: DIIGKTPOHHO-OUOINOTEYHAs CCTEMa

6. IlepeuyeHb COBpEMEHHBIX IPOPECCHOHANBHBIX 0a3 JaHHBIX |
WH()OPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIIOJIb30BAThCS IIPH
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

- http://library.miit.ru/ - siekrpoHHO-OMONMMOTEUHAss cucTema HaydHo-
TexHuaeckoi ondmmoreku MUNUT

- http://elibrary.ru/ - nHayuHO-31eKTpOHHAS ONOIMOTEKA.

/. llepedyeHb JNHIIEH3UOHHOTO U  CBOOOJHO  PaCHPOCTPAHSIEMOIO
IpPOrpaMMHOT0 OOecredeHusi, B TOM YHCIE€ OTEUYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOUMOTO JIJISl OCBOCHUSI IUCUUTLTUHBI (MOYJIs).

WNuTterpupoBanHas cpefa pa3padoTKu MporpaMMHoOro ooecnedenuss Arduino
IDE.
Engee.

8. Omnwucanme MaTepHaIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOUN s
OCYILIECTBJICHUSI 00pa30BaTEILHOIO Mpoliecca Mo TUCIUILUIMHE (MOIYJIIO).

Komnrsiorep u nmpe3eHTalMoHHOEe 000pyA0BaHNE

N3mepurensubie mpubopsl  (Tectephl, ocuuuiorpadsl, gadopaTopHbIE
MCTOYHUKH TTUTAHUS)

[15BM

MUKpPOKOHTPOJUIEP C KOMILIEKTOM 3JIEKTPOHHBIX KOMIOHEHTOB ISl COOPKH
CXeM

N3meputensubie npubopsl  (Tectep, ocuwiorpad) u sadbopaTOpHBIN
UCTOYHUK NMUTAHUS

CrneunanbHoe 00pa3oBaTeIbHOE MPOCTPAHCTBO MHTEpaKTUBHBIN KOMILIEKC
omnepexaronied moaAroToBku « MHXUHUPUHT MOABHUXKHOTO cocTara it BCMy.

CrnennanbsHoe 00pa3oBaTeibHOE MPOCTPAHCTBO HayuHO-TeXHOMOTHYECKas U
AKCIIepUMEHTanbHasg Jabopatopus "JlabopaTopus UHPPOBON HWHKEHEPUH W
IPOTOTUNIMPOBAHUSA" .

9. ®opMa NpoMeKyTOUHOW aTTECTAIUU:

3auet B 9 cemectpe.

10. OueHouHbIe MaTEpHUAIBI.



OueHouHbIE MaTepUalibl, TPUMEHSEMbIE TTPU MPOBEICHUN MPOMEKYTOUHON

aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBUHU C JIOKAJIHHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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