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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[lenssMu oOcBOE€HHsSI Y4E€OHOM JUCUUIUIMHBI "ABTOMaTU3UPOBAaHHBIE U
MUKPOIIPOLIECCOPHBIE CUCTEMBI YIIPABICHHUS SJIEKTPOIOJBHKHBIM COCTaBOM"
SABJISIFOTCSL:

- copMHUpOBaTh y CTYJIEHTOB OCHOBHBIE MPEACTABJICHHUS 00 YCTpPOMCTBE,
MIPUHITUTIC TCUCTBUS U CHEIU(UKE YIIPABISIOMINX BEIYUCIUTEIHHBIX MAIITNH;

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

- U3yUYUTh CTPYKTYPY MHUKPOIIPOIIECCOPHBIX CUCTEM YIPABIICHHUS.

3agayaMu  OCBOCHMsI Y4YE€OHOW JHUCHMIUIMHBI "ABTOMATH3UPOBAHHBIE U
MUKPOIIPOLIECCOPHBIE CUCTEMBI YIIPABICHUS 3JIEKTPONOJBHKHBIM COCTaBOM"
SBJISIFOTCSL:

— OCBOEHHUE CTPYKTYpPBI AJIEKTPOHHO-BBIYUCIUTEIPHON MAIlMHBI, & TaKXKe
Ha3HA4YeHHUsI €€ OCHOBHBIX KOMIIOHEHTOB — IIpolieccopa, 3allOMUHAIOIINX
YCTPOMCTB U yCTPOUCTB BBOJ1a/BbIBOAA MH(GOPMAIIUH;

— OCBOCHHE YCTPOMCTBA M MNPHUHUMWIIA JEUCTBUS YCTPOWCTB CBS3H
MUKPOIPOLIECCOPHBIX CUCTEM YIIPABJICHUS C TEXHUYECKUM OOBEKTOM — aHAJIOTO-
uGpOoBBIX U HU(PPO-aHATOTOBBIX MpeoOpa3zoBaTeseii, YCTPOMCTB BBOJA/BBHIBOA
JTUCKPETHBIX CUTHAJIOB;

— OCBOCHHME pAa3JIMYHBIX amnMapaTHbIX IUIATQOPM, HCIHOJIB3YEMBIX IS
M3TOTOBJICHUSI MUKPOIPOIIECCOPHBIX CHUCTEM YIPABIICHMS, TPUHIIUIIOB UX
MOCTPOEHUS, a TaKXE€ METOJOB TMOBBIIMICHUS HAAEKHOCTH M O€30TKa3HOCTH
YIPaBJISIONIUX BRIYUCIUTEIIBHBIX MaIIIVH.

2. [Inanupyemsbie pe3ybTaThl 00y4eHHUS 10 AUCIUIUIMHE (MOIYJIIO).

Ilepeuenp GopmMuUpyeMBIX pe3yJbTaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmsbl (KOMIIETEHLIUI) B pe3ybTaTe 00yUYeHHUs 10 AUCUMILTMHE (MOIYIIO):

IIK-7 - Cnoco6eH npoBoauTh 00y4eHre pabOTHUKOB TIOKOMOTUBHBIX OpHUTal
TATOBOT'O TOJIBMXKHOTO COCTaBa (J1ajiee- JOKOMOTHBHAs Opuraaa), TEXHUKOB I10
pacmppoBKe  MMapaMETPOB  JBIKEHUS  JIOKOMOTHBOB  (MOTOpPBAaroHHOTO
MOJABMYKHOT'O COCTaBa).

OOGy4eHwue 1Mo JUCUUIUIUHE (MOIYJII0) MPENOJaraeT, 4YTo Mo ero pe3yJibTaramMm
oOydaroruiicst Oyner:

3HaTh:
TpeOoBaHUsT HOPMATUBHO-TEXHUYECKOM JOKYMEHTAIlMH, TEXHUYECKUX
periaMeHTOB K MUKPOTIPOILIECCOPHBIM CUCTEMaM yrpaBiieHus:. CTpyKTypy U COCTaB



MUKPOIIPOIIECCOPHBIX CHUCTEM YMPaBJICHHSI TITOBOTO TIOJBMKHOTO COCTaBa,
MEPCIEKTUBBl PA3BUTHS CUCTEM yIOpaBieHHWs. Bo3MOXHOCTH U 00JacTu
MPUMEHEHUST CPEACTB MHUKPOIPOIIECCOPHONW TEXHUKH Ha IOJBHMYKHOM COCTaBeE.
Dtamnbl pa3BUTHS BBIYHCIUTEILHON TEXHUKUA M €€ IPUMEHEHUS ISl YIPABICHUS
TexHu4eckuMu o0bekTamu. OcHOBBI Teopuu HHpopmanuu. Crocodbl 00padbOTKH
CUTHAJIOB B MUKPOMPOIIECCOPHBIX CUCTeMax yrpaBiieHus. CeTeBble TEXHOJIOTHUH,
pUMEHSIEMBIC TIPU OPTaHU3AIMNA CUCTEM YIIPABIICHUS U B TIPOMBIITUICHHOCTH.

Baaners:

- MeronamMu BbIOOpa PEKUMOB PabOTHI YCTPONCTB MHKPOIPOILECCOPHBIX
CUCTEM .

- Metogamu pacuéta u BbIOOpa MapaMeTpPOB YCTPOMCTB, COCTBIISIOIIMX
«O0OBS3KY» MUKPOKOHTpPOJIEPA B MUKPOIIPOLIECCOPHON CUCTEME

- MeTtogamMu BBINIOJIHEHUST M HW3MEpPEHHH B Uensx HWHGOPMalMOHHON
AJIIEKTPOHUKH, MUKPOIIPOLIECCOPHBIX CUCTEM U JIMHUH CBA3U

YMmern:

- PaspabatrbiBaTh anropuTMbl U MPOTPAMMbl JJIi MHUKPOIPOIECCOPHBIX
CUCTEM YIIPaBIICHUS;

- Pa3zpabGaTpiBaTh MNPUHIMIHUATIBHBIE CXEMbI, H3TOTABJIMBATH MPOTOTHUII
CHUCTEMBI YIIPABIICHUS U OTJIAXKUBATH €T0.

3. O6beM AUCITUTIIUHBI (MOTYJIs).
3.1. O6m1as Tpy10€MKOCTh AUCIUTLIAHBI (MOIYJIs).

OO0mast TPyIOEMKOCTh AUCIUIUIMHBI (MOIyJisi) coctaBisieT 4 3.e. (144
aKaJeMHYEeCKUX Jaca(oB).

3.2. O6bem paucuMIUIdHBL (MoOayisi) B (opMe KOHTAKTHOW pabOThI
oOyyarommxcsi C  MeJarorM4eckuMu  paboTHUKaMU ©W  (WIM)  JIMIIAMH,
MPUBJIEKAEMBIMHU K peaau3alii 00pa3oBaTeIbHON MPOrpaMMbl Ha UHBIX YCIOBUSX,
IpU MIPOBEJICHUH YUEOHBIX 3aHATUH:

KonuuectBo yacos

Tum yueOHBIX 3aHATHI
Bcero | Cemectp Ne9

KonrakTHas paboTa Ipu npoBeIeHUN yUeOHBIX 3aHATHI (BCEro): 64 64
B ToMm uncne:

3aHATUA JEKIIMOHHOTO TUIIA 32 32
3aHATUS CEMUHAPCKOTO THIA 32 32

3.3. O6bem auCHMIUIMHBI (MOAYJsi) B (opMe CaMOCTOATENIbHOU pPabOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl OOydYarOMIUXCS C




He1arornyecKuMu padoTHUKAMU U (MJTN) JIMLIaMU, IPUBJIEKAEMBIMU K pean3alnuu
oOpa3oBaTeNbHOM MpOrpaMMbl HAa HWHBIX YCIOBUSIX, TMpPU NPOBEACHUU
MIPOMEKYTOYHOM aTTecTalu cocrapiisieT 80 akaeMHUUecKUX yaca (OB).

3.4. IIpu 0Oy4eHnH 10 UHANBHUIYTEHOMY Y4eOHOMY IIJIaHy, B TOM YHCIIE TTPH
YCKOPEHHOM O00Y4YEHHMH, 00BEeM JTHUCHMILUIMHBI (MOYJIsI) MOXKET OBITh peaIn30BaH
TIOJTHOCTBHIO B (hOpME CaMOCTOATEIHHON paboThl 00yJarOIIMXCs, a TaKkKe B popme
KOHTAKTHON pabOThl 00yYarOIMXCs C MeAaroridyecKUMU paOOTHUKAMHU M (HUJIH)
JUIIaMH, TIPYUBIICKAEMBIMH K pea3aIiiid 00pa30oBaTEILHOM MPOrpaMMbl Ha MHBIX
YCIIOBHSIX, TIPH MPOBEICHUN TPOMEKYTOUHOM aTTECTAIIHH.

4. ConeprkaHue JUCHUTUIUHBI (MOTYJIA).

4.1. 3aHITHA JTEKOIUOHHOT'O THUIIA.

/ Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE
n/m

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

Ilepeuens HOpMaTuBHO-TexHUneckol nfokyMmeHTanuu. TP TC, 'OCT, TY. Tpe6oBaHus, ycTaHOBJICHHbIE
JOKyMEHTaMH K MHKPOIPOLIECCOPHBIM CHCTEMaM ynpaBieHus. DyHKINH MUKPOIIPOIIECCOPHBIX CHCTEM
yTIpaBIeHUS

2 BrrancianrensHbIe MalllrHbI, OTAIlbl UX Pa3BUTHUA, IPUMCHCHUC KOMIIBIOTCPOB IJIA
YHOpaBJICHUA TCXHUICCKUMHU 00BEKTAMHU.

Amnanorossie U OJICKTPOHHBIC HI/I(I)pOBI)Ie BBIYHCJIUTCIIBHBIC MAIINUHBI. CHCHI/IaJ'II/I?:I/IpOBaHHI)IC u
YHUBEPCAJIIbHBIC BEIYUCIUTCIIbHBIC MAlllMHBI. Hpe[[CTaBHeHI/Ie JJAHHBIX B HI/I(prBOI‘/’I BBIYMCIIMTEIIHHOM
MalIuHEC

3  |CrpykTypa yHHBEpCaIbHOW BEIYUCIUTENbHON MAITMHbI

OcHOBHBIE KOMIIOHEHTHI. LleHTpanpHbIi mponeccop, 3aOMHHAIOIINE YCTPOMCTBA, YCTPOHCTBA
BBOJ1a/BEIBOIa WH(pOopManuu. [IInHbI

Konnenmus moctpoenus yHuBepcansHoi DBM. ApxTekTypa (o Heiimana. ["apBapackas apXuTekTypa.

4 |[Ipoueccopbl. ApXUTEKTYpPbI IPOLIECCOPOB, UX OCOOEHHOCTH U 00JIaCTh TPUMEHEHUS.

CrpykTypa npoueccopa.
ITonstue cuctemsl komana. Ocobennoctu RISC, CISC apXuTeKTypsl.
ApudpMeTHKO-IOrHIecKoe YCTPOMCTBO, PETHCTPHI, CIETINKA

5 |3anomuHatomue ycrpoiicrsa. Haznauenue, npuHumn aevicteus. Bzaumonenctsue

TIpoIIeccopa M 3alIOMHUHAIONTUX YCTPOMCTB.

[NocrostHHBIE 3aOMKHaONIHE YCTpoicTBa. OCOOEHHOCTH KOHCTPYKIIMH, IPUHIUI IeHCTBHS, 00/1acTb
MPUMEHEHUS.

3anoMHHAIOIUE YCTPOHUCTBA C IIPOUBOJILHOM BBIOOPKOH. OCOOEHHOCTH KOHCTPYKIMH, IIPHHIIMIT ICHCTBUSL.
Hepapxus B opranuszanuy 3anoMHHaOMuX ycTpoiicts [[OBM

6 |YcrpoiicTBa BBO/Ia/BBIBOJIA.
Haznauenue ycTpioCTB BBOZA BBIBOJA, MX KITaCCU(HUKAINS yCTPOHCTB MO THITY 00padaThIBaeMBIX
CUTHAJIOB, aHAJIOTO-IIU(POBHIE, IN(PO-aHATOTOBBIE IPE0Opa30BaTENH, yCTPOIICTBA BBOIA/BRIBOIA

IU(POBBIX CUTHAIOB




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

Amnainoro-uu¢poBsie npeoOpa3oBaTeny.

Hasrnauenune ananoro-uugpoBeix npeodpasopareneil. Onepanny KBaHTOBAHUUS [0 YPOBHIO,
JUCKpeTH3aluu 1o BpeMeHu. BoccranoBanenue curnana. IlpeoOpasoBaTenu HanpsKeHUs B KOJ ¥ YaCTOTEI
B Ko/ Ha3HaueHwue, mpuHIMI eHCTBUS aHaIoro-1udpoBeIX mpeodpasopatenei. [Tlapanemnpubiit AL,
unrerpupytomuii AT, densra-Curma AL ITpeoOpa3oBaHue NpoiIEHHOTO IIyTH U CKOPOCTH B

1 poBOI SKBUBAJICHT

Hudpo-ananoropeie mpeodpazoBaTey.

Haznauenue, npuHIWI AeicTBUA nH(pOaHATIOTOBEIX peodpa3soaTeeil. [IpeodpasoBarenyu ¢ MaTpuei
JIBOMYHO-B3BEIICHHBIX Pe3UCTOPOB 1 Matpuieii R-2R. Xapakrepuctnku mudpo-aHaIOroBhIX
npeoOpaszoBaTeneit

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

DJeMeHTHI YCTPHOCTB BBOIa/BbIBOIA IIN(PPOBBIX CUTHAIIOB. | eHEpaTOPBI, TallMepHI, CUETUUKH. Peanu3arus
Pa3IUYHbIX 3a]1a4, BBIMOIHIEMBIX MUKPOIIPOIIECCOPHBIMH CHCTEMAMH YIIPABJICHHS IIPU TOMOIIH CPEJICTB
00paboTKH IHU(YPOBBIX CUTHAJIOB.

10

CpeZ[CTBa KOMMYHHKAIIUU MUKPOITPOLUECCCOPHBIX CUCTEM YIIPABJICHUA.
Kanans! cB31 MEKponpolieccopHbIx cucteM. MHTepdeiickl, mpoTokoasl 0OMeHa HH(pOpMaIeH.

11

TexHoJ0ruu MOBKIIICHUS HaJIEKHOCTU U 0€30TKa3HOCTHU MUKPOIIPOUCCCOPHBIX CUCTEM
YHpaBJICHUA.

ArnnapaTHasi H30BITOYHOCTh U H30BITOUHOCTh NAHHBIX, PE3EPBHPOBAHNUEC OCHOBHBIX KOMIIOHCHTOB
MHUKPOIPOIIECCOPHBIX CHCTEM yIpaBiicHus. Kopl ¢ 0OHapykeHHeM OIHO0K U KOIBI ¢ KOPPEKIMen
OIINOOK

12

CtpyKkTypa MUKpPOMIPOIIECCOPHOM CUCTEMBI YIIpaBIECHUS TOKOMOTHBA. Pactipenenénubrit
MHOTOYPOBHEBBIN MOJAX0]T K TOCTPOCHUIO MUKPOITPOLIECCOPHBIX CUCTEM yIIPABJICHHUS.
3amauu, penaeMbie Pa3IMYHbIMA KOMIIOHEHTAMH MUKPOIIPOIIECCOPHBIX CUCTEM
ynpasiieHus. BeiOop anmapaTypbl MUKPOTIPOIIECCOPHBIX CHCTEM YIIPaBICHHUS

CTpyKTypa MHKPOIPOIIECCOPHON CUCTEMBI YIIPaBICHUS JJOKOMOTHBA. PacTipeieiéHHbII MHOTOYPOBHEBBII
MOAXOJ K MOCTPOCHUIO MUKPOIIPOECCOPHBIX CUCTEM YIIPABJICHU. 3a,lla'-II/I, peuracMbI€ pa3JIMYHbIMU

KOMITOHEHTaMH MHUKPOIPOLIECCOPHBIX CUCTEM YIIpaBiieHus. BbIOOp anmapaTypbl MUKPOIPOLIECCOPHBIX
CUCTEM YIIPABJICHUS

4.2. 3aHATHS CEMUHAPCKOTO THIIA.

JlabopaTopHbie paboThI

/o

HanmenoBaHue 1a60paToOpHBIX paboT / KpaTKoe coiepikaHue

3nakoMcTBO ¢ Tuiargopmoit Arduino.

I/ICCHGHOBaHI/Ie MaKeTHOM IIaThl JJIA OecraeyHoOro MOHTAXa OJICKTPOHHBIX CXEM. C60p M OoTj1ajgKa
OJICKTPOHHBIX CXEM. HOJ’Iy‘IGHI/Ie HaBbIKOB MCIIOJIb30BAHUC U3MEPUTCIIbHBIX l'[pI/I60p0B.

Wzyuenne ycTpoiicTBa HOPTOB BEIBOJIA HU(PPOBHIX CUTHAJIOB. [loydyeHre HaBBIKOB pabOTHI C
MHTETPUPOBAHHON Cpeor yIpaBiIeHHs, pa3paboTKH 1 3arpy3KH B MaMATh KOHTPOJUIEPa M HCIIOTHEHHUS
IpOrpaMMm

BBox iu¢poBhIX CUTHAIIOB.

Peanu3anus mopsiIkOBO-BPEMEHHOTO CBSI3bIBAHMS B 33j1a4ax yrpasienus. [I0nydeHne HaBbIKOB
YIpaBJIeHUs yCTPOMCTBOM BBO/Ia IM(POBOTo CHrHajia. MeTo/ibl HoAaBiIeH e Apede3ra KOHTAKTOB, BBOJ B
MHUKPOKOHTpOJUIEp HHOOPMALIUH OT IepeKiIroyareleit

Hccnenosanue nudpo-aHaioroBoro npeodpazoBaress
Uccnenosanue LAII ¢ marpuneii R-2R. Onpenenenne xapakTepucTHK TOYHOCTH IpeoOpa3BaHus
U(POBOTO CUrHAIA




HaumeHnoBanue 1abopaTopHbIX paboT / KpaTKOE CoJepKaHne

/11
4 |MccnenoBaHue aHAIOrO-1IU(pPOBOro Mpeodpa3oBareis
HUccnenoranue napamnensHoro AL
5 |HccrenoBanue reneparopa ¢ MHUPOTHO-UMITYJILCHONW MOYJIALIMEH
I'eneparop ¢ MUPOTHO-UMITYJIBCHON MOIYJIALMEH MUKPOKOHTpoJuiepa. M3ydeHue ycTpoicTBa, crioco0oB
IMporpaMMUpOBaHNA T€HEPATOPaA
6 |llupoTHO-UMITYIHCHBIN MpeoOpa3zoBaTelb MOCTOSHHOTO HAMIPSHKCHUS
YipasieHue ABUTaTeIeM IOCTOSHHOTO TOKA. Y CTPOMCTBO U NPUHIMUI IEHCTBUS MOCTOBOTO
npeoOpaszoBaTens. Mcnonb30BaHHe MOCTOBOTO MPe0Opa3oBatTels il peBEPCUPOBAHMUS IBUTATEIIS.
7 |ABTOHOMHBIN HHBEPTOP HAMPSHKEHUSI C IIUPOTHO-UMITYJIBCHOM MOYJISIIUEH
[Tpumenenne naBepTopoB. IIpuHIMI (OPMUPOBAHUS BEIXOAHOTO CHI'HAJIA HHBEPTOPA. ANTOPUTM
yHapaBJICHUA KJIIFOYaM1 HHBEPTOPA. Crioco0bl BO3,H€I710TBI/IH Ha MapaMEeTphbl BEIXOJAHOI'O CUI'HaJIa
4.3. CamocrosTenbHas padboTa 00y4aromuXCs.
Ne
Bun camocTosiTennbHOM paboThI
/11
1 |[ToaroroBka K 1abopaTopHBIM paboTam

IToaroroBka k HpOMe)KYTOqHOﬁ aTTcCTalluu.

IToaroroBka K TeKyIiemMy KOHTPOJIIO.

5. Ilepeuenr wu3maHuii, KOTOpPHIE PEKOMEHIYETCS HCIOJIb30BATh IPHU

OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).

li\/@n bubnuorpaduueckoe onucanue Mecto noctyna
1 | MuKpOIPOIIECCOPHBIE CHCTEMbI aBTOBEICHHS HTB (yu.3); HTB (yu.6); HTb
3JIEKTPONOABIKHOTO cocTaBa JI.A. Bapanos, SI.M. ($6.)
['onosuuep, E.B. Epodees, B.M. Makcumos; ITog
pen. JI.A. bapanoBa OgHOTOMHOE U3jaHNE
Tpancnopr , 1990
2 Mukpomnporeccopbl 1 MEKporporieccopabie cuctemsl | HTB (99); HTD (yu.3)
ympasieHus nmpeoopazosarensimu J.11.C. A.H.
CaBocekuH, O.E. [lynosukos; MUUT. Kag.
"OnexTpuueckas Tara" Ognoromuoe nznanne MUNUT
, 2007
3 | Meroauueckue ykazanus k 1abopatopHsiM padotam | HTB (y4.3)

[0 TUCUUIUIMHE "ABTOMaTU3UPOBAHHBIE CUCTEMBI
YIPaBIEHUS 3JIEKTPONIOABHKHBIM COCTaBOM' JJIst
crenuanbHocTH 181400 "DnekTprueckuii TpaHCIIOPT
s)kene3Hbix nopor' A.H. CaBockkuH, O.E. [1y10BUKOB;
MUUT. Kad. "Dnexrpuueckas tara" OQHOTOMHOE
m3nanne MUNT , 2002




4 | Paznobapos, A. B. ABTOMaTH3MpOBaHHbIE U URL:

MHUKPOIPOLIECCOPHBIE CUCTEMBI YIIPABICHUS https://e.lanbook.com/book/419459
3IIEKTPOIIOBIKHBIM COCTABOM : yuebHOe rocobue / | (1aTa obpamenus: 30.04.2025). —
A. B. PaznobapoB. — Omck : OMI'VIIC, 2022 — Pesm JIOCTYIIA: JUIA aBTOPHS.
Yacts 2 — 2023. — 128 ¢. — ISBN 978-5-949- HofbsoBateIeH

41317-3. — Tekct : a51ekTpoHHbIH // JlaHb :
AJIEKTPOHHO-OMOIMOTEYHASI CHCTEMA.

5 AxcenoBa, E. A. [IpuHIUITBI TOAKITIOYEHUS K URL.:
xouTposuiepy Arduino UNO R3 narymkos, https://e.lanbook.com/book/454343
WHJUKATOPOB, UCTIOJHUTEIIbHBIX MEXAaHU3MOB U (nara oGpamenns: 30.04.2025). —

YCTpOICTB : yueOHOe mocobue s By308 / E. A. Pexin focTyma: 1A aBTOpHS.

AkceHoBa, B. B. bypkos, A. B. BacuibkoB. —
Cankr-IlerepOypr : Jlans, 2025. — 84 ¢. — ISBN
978-5-507-51674-2. — TekcT : aneKTpoHHbIH // JIaHb
: DIIEKTPOHHO-O0MOIMOTEeYHAas cucTeMa

MOJIb30BaTeIIEN.

6. IlepeyeHb COBpEMEHHBIX MNPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CITPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIB30BAThCS IPH
OCBOCHUU JUCHUUIUIUHBI (MOIYJIA).

Hayunas snektponHas 6ubnuoreka (www.elibrary.ru)

[Toptpan-6a3a nanubix npoekra Arduion (www.arduino.cc)

7. IlepedyeHb  JHUIIEH3MOHHOTO U  CBOOOJHO  PacHpOCTPAHSIEMOTO
MpOrpaMMHOT0 OO€CTeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOJIMMOTO JIJIs1 OCBOCHUS AUCIUTLIUHBI (MOIYJIA).

WNuTterpupoBanHas cpefa pa3padoTKu MporpaMMHOro obecrnieuenust Arduino
IDE

8. OmnucaHue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOM it
OCYILIECTBJICHUSI 00pa30BaTEILHOIrO Mpoliecca Mo JUCIUILUIHHE (MOIYJIIO).

KomMrmibroTep 1 npe3eHTairoHHoe 000py0BaHUE

N3mepurensubie mpubopsl  (TecTephl, ocuuuiorpadsl, gadopaTopHbIC
WUCTOYHUKH TTUTAHU)

Pabouee MecTo cTyAeHTa U1 TPOBEACHUS JIaOOPATOPHBIX 3aHATHIH

[I15BM

MUKpPOKOHTPOJIIEP ¢ KOMILIEKTOM 3JICKTPOHHBIX KOMIIOHCHTOB ISl COOPKH
CXeM

N3mepurensubie mpubopel  (Tectep, ocmuuiorpad) u  gabopaTOpHBIMA
WMCTOYHUK TTUTAHUS



9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3aueT B 9 cemectpe.

10. OueHoUHBIE MaTEpHUATIBI.

OreHOYHBIE MaTepUaNIbl, TPUMEHSEMBIE TIPU MPOBEACHUH TPOMEKYTOUHOM
aTTeCTaIlui, pa3padaThIBAIOTCA B COOTBETCTBUH C JIOKAJIHHBIM HOPMATHBHBIM
aktoM PYT (MUUT).



ABTOpBI:

3aBeayromuid kadeapoi, mpodeccop,
1.H. Kadeapsl « TAroBbIil MOABUKHON

COCTaB KEJIE3HBIX JOPOT» O.E. IlynoBukos
CornacoBaHo:
3aBenyromuii kadeapoit Sull O.E. [IynoBukoB

[Ipencenarens yueOHO-METOUUECKOM
KOMHCCHUU H.A. AunpusinoBa



