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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

[lenstMmu  ocBOeHUS y4yeOHOW JUCHMIUIMHBL "ABTOMAaTU3UpPOBAaHHBIE U
MUKpPOIIPOLIECCOPHBIE CUCTEMBI  YNPABICHUS SJIEKTPONOJBHKHBIM  COCTaBOM"
SIBIISIIOTCA:

- chopMHUpOBaTh y CTYICHTOB OCHOBHBIE MpEJCTaBICHHUS 00 YCTPOWCTBE,
NPUHLIKIE AEUCTBUA U CHELU(PUKE YIIPABISIIOIINX BEIUMCIUTEIbHBIX MAILIUH;

- H3yYUThb CHOCOOBI U KPUTEPUHM BBIOOPA OCHOBHBIX KOMIIOHEHTOB
MUKPOIIPOLIECCOPHBIX CUCTEM YIPABJIEHUS AJIEKTPONOABUKHOIO COCTABA;

- U3YYUTb CTPYKTYPY MUKPOIIPOLIECCOPHBIX CUCTEM YIPaBICHUS.

3amayaMu  OCBOEHHUSI Y4YEOHON JUCHUIUIMHBI "ABTOMaTH3MpPOBaHHBIE U
MUKPOIIPOLIECCOPHBIE CHCTEMBI  YNPABICHUS SJIEKTPONOJBHKHBIM  COCTaBOM"
SIBIISIFOTCS:

— OCBOEHHE CTPYKTYPBl 3JEKTPOHHO-BBIYMCIUTEIBHON MaIllMHBI, a TaKXe
Ha3Ha4YeHMsI €€ OCHOBHBIX KOMIIOHEHTOB — IIPOLIECCOPa, 3aIOMUHAIOIINX YCTPONUCTB
U YCTPOMCTB BBOJA/BbIBOAA UH(OPMALINY;

— OCBOGHHME YCTpOHCTBA M TMpHUHIMNA JEHCTBUS YCTPOWCTB CBA3U
MUKPOIIPOLIECCOPHBIX CUCTEM YIPABIEHUS C TEXHUYECKUM OOBEKTOM — aHaJoro-
nu(ppoBbIX W IU(PO-aHATOTOBBIX IpeoOpa3oBarenel, YCTPOMCTB BBOAA/BBIBOMA
JTUCKPETHBIX CUTHAJIOB,;

— OCBOCHHME pa3IUYHBIX AaNMapaTHBIX MJIaTPOPM, HCHOIB3YEMBIX IS
U3TOTOBJICHUSI MHKPOIIPOLIECCOPHBIX CUCTEM  YINpPaBJICHMs, MPUHIMUIOB HX
IOCTPOCHHUSA, a TaKXKE€ METOJOB IMOBBIILIEHUS HAAEKHOCTU U OE30TKA3HOCTH
YIPABJISIOUUX BEIYUCIUTENbHBIX MAIIHH.

2. [Inanupyembie pe3ynbTaThl 00YYEHHS IO TUCIUTUINHE (MOIYJIIO).

Ilepeuenp GopMUPYEMBIX Ppe3yJbTAaTOB OCBOSCHHS  00pa3oBaTeIbHOU
porpamMmsbl (KOMIIETEHIIMI) B pe3ysbTaTe 00y4eHHUs 10 AUCLUIUIUHE (MOAYIIO):

IIK-7 - Cnoco0eH nmpoBouTh 00y4eHHEe pabOTHUKOB JIOKOMOTHUBHBIX OpHraj
TATOBOTO TOJBUKHOTO COCTaBa (Jajee- JIOKOMOTHMBHasi Opuraja), TEXHUKOB IIO
pacmimpoBKe  MapamMeTpoB  ABWXKEHHUS  JIOKOMOTHBOB  (MOTOPBaroHHOTO
MOABUKHOIO COCTABA).

OOyuenue 1O JauCHUIUIMHE (MOJIYJNIO) TMpEearnojiaraeT, d4Yro IO €ro
pe3yiibTatam oOydJaromuiics OyieT:

3HATD:
TpeboBaHuss  HOPMATUBHO-TEXHUYECKOM  JIOKYMEHTAIlMU, TEXHUYECKHUX
PErIAMEHTOB K MUKPOIIPOIIECCOPHBIM cUcTeMaM yrpaBiieHusi. CTPYKTypy U COCTaB



MHUKPOIPOIIECCOPHBIX CHUCTEM YIPABJICHUS TATOBOTO IOJBMKHOTO COCTaBa,
NEPCIIEKTUBBl  PAa3BHTUSl CHCTEM yIpaBlieHHA. Bo3MOXHOCTH U 00jacTu
NPUMEHEHHSI CPEICTB MHKPOIPOIIECCOPHON TEXHWKUM Ha TIOJBHXKHOM COCTaBe.
Oransl pa3BUTHS BBIYUCIUTEIHHON TEXHUKU W €€ NMPUMEHEHHUs Ui YIpaBICHUS
TeXHUYECKUMU 00bekTamMu. OcHOBBI Teopuu uHPopmaiuu. Crnocodbl 00paboTKu
CHTHAJIOB B MHKPOIIPOIIECCOPHBIX CHcTeMax ynpaBieHus. CeTeBble TEXHOJIOTHH,
NPUMEHSIEMBIE TIPH OPTaHU3AIUN CHCTEM YIPABICHHS U B IIPOMBIIIICHHOCTH.

Baaners:

- Meronamu BbIOOpa PEXHUMOB pPabOThl YCTPONCTB MHUKPONPOLIECCOPHBIX
CUCTEM .

- Mertogamu pacuéra W BbIOOpa IapaMeTpOB YCTPOMCTB, COCTBIISIOLIUX
«O00BA3KY» MHUKPOKOHTPOJIEPA B MUKPOIIPOLIECCOPHON CUCTEME

- Merogamu BBINOJHEHUA W H3MEPEHHM B UeNsAX HWHPOPMALMOHHON
AIEKTPOHUKHN, MUKPOITPOLIECCOPHBIX CUCTEM U JINHUM CBA3U

Ymern:

- PazpabarpiBaTh arOpUTMBI U MPOTPAMMBI JIJISI MUKPOIIPOIIECCOPHBIX CUCTEM
yIIpaBJICHUS;

- PaspabarbiBaTh NPUHIUIIHAIBHBIE CXEMBI, H3TOTABIMBATH IPOTOTHII
CHUCTEMBbI YIIPABJICHHUS U OTJIAXKUBATh €TO.

3. O6beM AUCIUTLIUHBI (MOIYJIs).
3.1. O6mias Tpy10€MKOCTh AUCIUTIIAHBI (MOTYJIs).

O06mass TPyAOEMKOCTh JUCHMUIUIMHBI (Momaynsi) coctaBiser 3 3.e. (108
aKaJIeMUYEeCKUX yaca(oB).

3.2. O6bem guciuIUIMHBL (MOAYJsl) B (QopMe KOHTAKTHOM pabOThI
oOydJarommxcss ¢ MeJarorM4eCKUMHM  padOTHUKaAMU U (WIM)  JIHUIAMH,
MPUBJIEKAEMBIMHU K peau3aiui 00pa3oBaTeIbHON MPOTpaMMBbl HA MHBIX YCIOBUSX,
P MPOBEJICHUHN yUEeOHBIX 3aHITHI:

. Konngectso wacos
Tun yaeOHBIX 3aHIATHI

Bcero | Cemectp Ne9

KonrakTHas paboTa Ipu nNpoBeIeHUN YUeOHBIX 3aHATHI (BCEro): 64 64
B ToMm umncne:

3aHATUA JEKIMOHHOTO TUIIA 32 32
3aHATUS CEMUHAPCKOTO THIA 32 32

3.3. O0beM AUCHMIUIMHBI (MOIYJisA) B (opMe CaMOCTOSTEIHbHON paboThI
oOydJarommxcs, a Takxke B (QopMe KOHTAKTHOW pabOThl OOYy4aIoOmUXCs C



MeJarornaecKuMy paboTHUKAMH U (WJI) JTUIIAMU, TIPUBJICKAEMBIMHU K peaTn3aiun
oOpa3oBaTeNbHON  MpOTpaMMbl HA  HHBIX  YCJIOBHSX, TP  TMPOBEIACHUU
MPOMEKYTOUHOM aTTeCTallK cOCTaBisAeT 44 akaieMHUUeCcKUX yaca (OB).

3.4. Ilpu oOy4eHur 1Mo MHIAWBUIYaTbHOMY y4€OHOMY TUIaHy, B TOM YHCIIE TIPU
YCKOPEHHOM OOy4YeHHUH, 00bEM NHUCIMIUIMHBI (MOIYJIS) MOXET OBITh peaan30BaH
MOJTHOCTBIO B (hOpPME CaMOCTOATEIbHOU paboThl 00yJarommxcs, a Takxke B opme
KOHTAKTHOM paboThl OOy4YarOlmUXCA C MEJAarorMuyeCKuMU paOOTHUKaMU U (WJIH)
JUIAMU, TPUBJICKAEMBIMHU K pealu3aiii 00pa30BaTeNbHONW MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, TP MPOBEJCHUU TPOMEKYTOUHOM aTTeCTAIINH.

4. ConeprkaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3aHITHA JTEKOIUOHHOTO THUIIA.

/ Temaruka JIEKIIMOHHBIX 3aHATHH / KpaTKOE COJIEpIKaHUE
n/m

1 Tpe6OBaHI/IH HOpM&THBHO-TGXHH‘lGCKOﬁ AOKYMCHTAIIMU K MUKPOIIPOLIECCOPHBIM CUCTCMAaM
YIpaBJICHUA

[epeuyens HOpMaTuBHO-TexHUKeckor gokymenTanuu. TP TC, TOCT, TY. TpeboBaHusi, yCTaHOBICHHBIC
JIOKYMEHTaMH K MHKPOIIPOIICCCOPHBIM CHCTEMaM yTpaBiieHIs. OYHKIINH MUKPOIIPOIIECCOPHBIX CHCTEM
YIpaBICHUSL

2 BeruucnurenbHbie MallrHBbI, 3TAIlbl UX PA3BUTHA, IPUMCHCHHUEC KOMIIBIOTCPOB JJIA
YIpaBJICHUA TCXHUUCCKUMHU 00BbEKTaMMU.

AHaJIOTOBBIE U JIEKTPOHHBIE LN(POBBIE BEIYUCIUTEIbHBIE MAIMHBL. CHeHanu3upOBaHHBIE U
YHUBEpCaJlbHbIE BBIYHUCIIUTEIbHBIE MalMHbI. [IpecTaBnenue qaHHbIX B IM(PPOBOI BEIYUCINTEIBHOM
MalInuHe

3 |CtpykTypa yHUBEpCaIbHOMN BBIYUCIUTEIBHON MAIIUHBI

OcHOBHBIE KOMIIOHEHTHI. LIeHTpasIbHBII porieccop, 3aOMHUHAIOIINE YCTPOWCTBA, YCTpOicTBa BBO1a/BHIBOIA
napopmanuy. HInnst

Konnenmus moctpoenus yHusepcansHoir 9BM. Apxtektypa o Heiimana. ["apBapackas apxuTekTypa.

4 |IIpoueccopsl. ApXUTEKTYPHI IPOLIECCOPOB, UX OCOOEHHOCTH U 00JaCTh IPUMEHEHHS.
CrpykTypa nporeccopa.

ITonstue cuctemsl komana. Ocobennoctu RISC, CISC apXuUTeKTypsI.
Apu(pMETHKO-JIOTHYECKOE YCTPOUCTBO, PETHCTPHI, CUETUUKH

5 |3anomunaromue ycrpoiictBa. Haznauenue, npunuun neiictsus. Bzaumoneiictsue

IpoIeccopa M 3alIOMUHAIONTNX YCTPOUCTB.

[NocrostHHBIE 3aOMKHaONIHE YCTpoiicTBa. OCOOEHHOCTH KOHCTPYKIIMHU, MPUHIUI JeHCTBHS, 00/1acTh
HMPUMEHEHUS.

3anoMHUHAIOIUE YCTPOUCTBA C IPOUBOJILHOM BBIOOPKOH. OCOOEHHOCTH KOHCTPYKIIMH, IIPHHIIMIT ICHCTBUSL.
Hepapxus B opranu3zanuy 3anoMHHaOMKX ycTpoiicts [[OBM

6 |YcrpoiicTBa BBOJa/BBIBOA.
Haznauenue ycTpiOCTB BBOJa BBIBOJIA, MX KIIACCH(HUKAIHS yCTPOHCTB MO THUITY 00padaThIBa€MbIX CHT'HAJIOB,
aHaoro-1udpoBkie, NU(PO-aHATOTOBBIE MPeodpa3zoBaTeNiv, YCTPOHCTBA BBOIA/BHIBOIA IN(DPOBBIX CUTHAIOB

7 |Ananoro-uudpoBsie mpeodpa3oBaTEIH.




/o

TemaTuka JIGKLIMOHHBIX 3aHATUN / KPaTKOE CO/IepIKaHue

Hasrunauenne ananoro-mudpoBeIX npeodpaszoBaTeneir. Onepanuy KBAaHTOBAaHUHSA IO YPOBHIO, TUCKPETH3AINAN
1o BpemeHu. BoccranoBanenue curnana. [IpeodpasoBaTesny HanpsHKEHUs B KOJ{ X YaCTOTHI B KOJI.
Hasnauenue, mpuHIMII IeHcTBHS aHaNoro-udpoBeIx nmpeodpazosatenei. [Tapanemnpubiit AL,
unterpupytomuit AII, Jensra-Curma ALIL TIpeobpa3zoBanue MPOWICHHOTO MYyTH M CKOPOCTH B IIH(POBOI
SKBUBAJICHT

[{udpo-ananorossie mpeoOpazoBaTey.

Haznauenue, npuHIWI AeicTBUS NH(POAHATOTOBEIX Ipeodpa3oaTeneil. [IpeodpazoBaTenu ¢ MaTpuueit
JIBOMYHO-B3BEIICHHBIX Pe3UCTOPOB 1 Matpuueii R-2R. Xapakrepuctnku mudpo-aHaIOTOBBIX
npeoOpaszoBaTeneit

YcTpoiicTBa BBO/Ia/BRIBOIA TUCKPETHBIX CUTHAIIOB M U3MEPEHUSI BPEMCHH.

DJeMeHTHI YCTPHOCTB BBOIa/BbIBOIA IU(PPOBBIX CUTHAIIOB. | eHEpaTOPhI, TaliMEpPHI, CUETUNKH. Peanuzarms
Pa3IUYHbIX 3a/1a4, BBIMOIHIEMBIX MHKPOIPOIIECCOPHBIMH CHCTEMAMH YIIPABJICHHS IIPU TOMOIIH CPEJICTB
00paboTKH IU(PPOBBIX CUTHAJIOB.

10

CpeI[CTBa KOMMYHUKAIIUHU MUKPOIIPOLECCOPHBIX CUCTEM YIIPABJICHUA.
Kanans!l cB31 MEKponpolieccopHbIx cucteM. MHTepdeiicsl, mpoTokos oOMeHa HHpOpMaIHei.

11

TexHONOTHH MOBBIIEHUS HAZEKHOCTH B 0€30TKa3HOCTH MUKPOIPOIIECCOPHBIX CUCTEM
YIIPABJICHUS.

AnmnapaTtHasi 130bITOYHOCTb U M30BITOYHOCTh JAHHBIX, PE3EPBUPOBAHIE OCHOBHBIX KOMIOHEHTOB
MHKPOIIPOLIECCOPHBIX CHCTEM ynpaBiieHHs. Koabl ¢ 00Hapy»keHueM OMMOOK U KOJbI ¢ KOppEeKIHei oMok

12

CtpyKTypa MUKPOIIPOLECCOPHOM CUCTEMBI YIIpaBIEHUS JOKOMOTHBA. PacnipeienénHblil
MHOT'OYPOBHEBBIN MOAX0/] K TOCTPOESHUIO MUKPOIPOLECCOPHBIX CUCTEM YIIPaBJICHUSI.
3amauu, penaeMpie Pa3IMYHbIMA KOMIIOHEHTAMH MUKPOIIPOIIECCOPHBIX CUCTEM
yrpasiieHus. BeiOop anmapaTypbl MUKPOTIPOIIECCOPHBIX CHCTEM YIIPABICHHUS

CTpyKTypa MUKPOIPOLECCOPHON CUCTEMBI YIIpaBIeHUs JOKOMOTHBA. PacnipenenéHHbIi MHOTOYpOBHEBBIN
NOoAXO0A K MMOCTPOCHHUIO MUKPOIIPOHECCOPHBIX CUCTEM YIIPABJICHUS. 3az[alm, peuracMbIC pa3JIMIHbIMU

KOMITOHEHTaMH MHKPOIPOLIECCOPHBIX CUCTEM ympasiieHns. BbI0OOp anmaparypbl MUKPOIIPOILIECCOPHBIX
CHCTEM YIpPaBJICHUSA

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie paboThI

HaumeHnoBaHue 1a00paToOpHBIX paboT / KpaTKoe CofiepKaHue

3HakoMCTBO ¢ mIardopmoit Arduino.

I/ICCHC,I[OBaHI/Ie MaKeTHOH IIJIaTHI JUIA 0ecIaeyHoOro MOHTaXKa OJICKTPOHHBIX CXEM. C60p H OoTJIagKa
OJICKTPOHHBIX CXEM. HonyquI/Ie HAaBBIKOB UCIIOJIb30BAHNUE U3MCPUTCIIbHBIX l'[pI/I60pOB.

W3ydenune ycTpolCTBa MOPTOB BHIBOAA IU(PPOBHIX CUTHAIOB. [lomydeHre HABRIKOB PabOTHI ¢
WHTETPUPOBAHHON Cpeor yIpaBieHHs, pa3pabOTKH U 3arpy3KH B MaMsITh KOHTPOJUIEPa M HCTIOTHEHUS
IporpaMm

BBoj 11u¢poBBIX CUTHAIIOB.

Peanm3anus mopsaaKoBO-BpEMEHHOTO CBSI3BIBAHUS B 3aauax ynpasieHus. [10yueHe HaBpIKOB YIIPaBICHUSA
YCTPOHCTBOM BBOJIa M(POBOTO CUTHANA. MeTopI MoAaBiIeHHe Apede3ra KOHTAKTOB, BBOJI B
MHUKPOKOHTpOJIIEp HH(POPMAINH OT IepeKITrouaTesei

Hccnenosanue nunudpo-aHaioroBoro npeodpazoBares
HUccnenosanme LIAII ¢ matpuueii R-2R. OnpeneneHne xapakTepUCTHK TOYHOCTH NMPeoOpa3BaHusl HU(POBOTO
CUTHAJIa

HccnenoBanue ananoro-undpoBoro npeodpazoBaress
Hccnenosanue napamiensuoro AL




HaunmeHnoBanue 1ab0paTopHBIX paboT / KpaTKoe CoziepKaHue

5 |HccnenoBanue renepaTopa ¢ HIMPOTHO-UMITYJILCHOW MOIYJISILIUEH
I'eneparop ¢ MUPOTHO-UMIYIIBCHON MOIYJIALMEH MUKPOKOHTpoJuiepa. M3ydeHnue ycTpoicTBa, crioco0oB
IMporpaMMUpOBaHNs T€HEPATOPA

6 |[upoTHO-UMIYIBCHBIA IPEOOpPa3OBaTENb IOCTOSHHOTO HAMPSKEHUS
praBHeHI/Ie JABUI'aTCJIEM IIOCTOAHHOI'O TOKA. yCTpOﬁCTBO " MMPUHIUIL ,HeﬁCTBPIH MOCTOBOI'O
npeoOpaszoBaTens. Mcnonb30BaHne MOCTOBOTO MPe0Opa3oBaTels Uil peBEPCUPOBAHMUS IBUTATEIIS.

7 |ABTOHOMHBIN HHBEPTOP HAINPSHKEHUSI C IMPOTHO-UMITYJILCHON MOy IsALUEN
[Iprmmenerne naBepTOPOB. [IpHHINT PopMUPOBaHHS BEIXOTHOTO CHTHANIA HHBEPTOPA. AJTOPUTM
yrpaBieHus KrodamMu HHBepTopa. CriocoObl BO3AEUCTBHSI Ha TTapaMeTPhI BBIXOIHOTO CHUTHANIA

4.3. CamocrosiTenbHas padboTa 00y4YaromuXcCs.

Bun camocTrositenbHOM paboThI

1 |[ToaroToBka K JiabopaTOpHBIM paboTam

IToaroToBKa K MpOMEXYTOYHOM aTTECTALIMH.

3 | IloaroToBka K TEKymeMy KOHTPOJTIO.

5. IlepeueHb wu3NaHMI, KOTOPHIE PEKOMEHAYETCS MCIOJb30BATh IMIPH
OCBOCHUU JUCHUUIUIUHBI (MOIYJIA).

Ne
) Bubnuorpadpuueckoe onucanue Mecro nocryna
/i
1 | MUKpOIPOIIECCOPHBIE CHCTEMbI ABTOBEIEHHSI HTB (y4.3); HTB (y4.6); HTb
3JIEKTPOIOABUKHOTO cocTaa JILA. Bapanos, SI.M. ($6.)

I'onosuuep, E.B. Epodees, B.M. Makcumos; Ilox pen.
JILA. BapanoBa OngnoromHuoe uznanue Tpancmopt, 1990

2 Mukpornpoieccopbl U MUKPOIIPOIIECCOPHBIE CUCTEMBI HTB (99); HTbB (yu.3)
ynpaiieHus npeodpazosarensimu D.I1.C. A H.
CaBocbkuH, O.E. ITynosukos; MUUT. Kad.
"OnexTpudeckas Tara" OngnoromHoe uzganue MUNT |
2007

3 MeTtoaudeckue ykazanus K 1jabopatopasiM padoram o | HTB (y4.3)
TUCHUILIMHE "ABTOMAaTU3UPOBAHHBIE CHCTEMBI
YIIPaBJIEHMS 2JIEKTPOIIOABHKHBIM COCTaBOM" TSt
cnenuanbHocT 181400 "OnexTpuueckuii TpaHCIOPT
xene3nbix gopor” A.H. CaBocbkuH, O.E. [1ynoBukos;
MUUT. Kad. "Dnexrpuueckas tara" OgHOTOMHOE
n3gaane MUUT , 2002

4 | Paznobapos, A. B. ABTomMaTu3upoBaHHbIE U URL:
MHKPOIPOLECCOPHBIE CHCTEMBI YIIPABIEHUS https://e.lanbook.com/book/419459
3IIEKTPONOBIKHBIM COCTABOM : yueOHoe mocobue / A. | (Aata obpamenns: 30.04.2025). —

B. Pa3no6apos. — Omck : OMI'VIIC, 2022 — YacTs 2 Pexum octyna: 1uist aBTopus.
MOJIL30BaTEIICH




— 2023. — 128 c. — ISBN 978-5-949-41317-3. —
Texcrt : anexTpoHHbIH // JIaHb : 3TIEKTPOHHO-
OoubnmoTeyHas cucrema.

5 AkceHoBa, E. A. IIpuHUIuUNbI NOJKIIIOYEHUS K URL:
kouTposuiepy Arduino UNO R3 narumkos, https://e.lanbook.com/book/454343
WHIMKATOPOB, UCITOJIHUTEIIBHBIX MEXaHU3MOB H (nata obpamenus: 30.04.2025). —

YCTPOMCTB : yueOHoe rmocobue st By30B / E. A. Pexin J0CTymA: /1A aBTOPHS.

Axkcenoga, B. B. Bypkos, A. B. Bacunbkos. — Cankr- MOJTL30BATEICH.
ITerepOypr : Jlanb, 2025. — 84 ¢. — ISBN 978-5-507-

51674-2. — TekcT : aneKkTpoHHbIH // Jlans :

3JIEKTPOHHO-OMOIMOTEYHAs CUCTEMa

6. IlepedyeHbp COBpEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIIOJIL30BATHCS IIPH
OCBOCHUU JUCHUILUIUHBI (MOYJIA).

Hayunas snexktponnas 6unbnuoreka (www.elibrary.ru)

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

7. llepedyeHb  JUIEH3UOHHOTO M  CBOOOJHO  PacHpoCTPaHSIEMOIo
IPOrpaMMHOr0 OOecnedYeHusi, B TOM YHCIE€ OTEYECTBEHHOrO IPOU3BOJCTBA,
HEOO0XOUMOTrO ISl OCBOCHUS JUCIUILIMHBL (MOJTYJIs).

WNurterpupoBanHas cpefa pa3paboTKu mporpaMMHoOro oodecnedeHus Arduino
IDE

8. Ommcanme MaTepHATBHO-TEXHUYECKOW 0a3bl, HEOOXOIUMON IS
OCYIIECTBJICHHUSI 00pa30BaTEILHOTO MPOIecca MO AUCIUTITHHE (MOIYIIIO).

KommbroTep 1 npe3eHTairoHHoe 000pyI0BaHUE

N3meputenbubie  mpubopel  (Tectephl, ocmmiorpadsl, J1adopaTopHbIC
WCTOYHHUKY TTUTAHU)

PabGouee MecTo cTyaeHTa 1Sl IPOBEACHUS Ta00PATOPHBIX 3aHATUM

I[I15BM

MUKpPOKOHTPOJUIEP C KOMILJIEKTOM AJIEKTPOHHBIX KOMIIOHEHTOB [JIsi COOpKHU
CXeM

WN3meputensubie  mpubopsl  (TecTep, ocuwuiorpad) u - J1abOpaTOpHBIN
WCTOYHUK MTUTAHUS

9. ®opMa NpoMEeKyTOUHOU aTTECTAIUU:

3aueT B 9 cemectpe.




10. OueHouHble MaTEpHUAIBI.

OHCHO‘{HBIG MaTcpuaibl, IIPUMCHACMBIC IIPHU IIPOBCIACHHUU HpOMG)KYTO‘IHOﬁ

arrecraniuuy, pa3pa6aTBIBaIOTC}I B COOTBCTCTBHUU C JIOKAJIbHBIM HOpMaTI/IBHBIM AKTOM
PYT (MUUT).



ABTOpBI:

3aBeyroui Kadeapon, J01EHT, JI.H.
Kadeapsl «NEKTPOIoe31a u
JIOKOMOTHUBBD

CoracoBaHo:

3aBenyromuii kaheapon duJl

[Ipencenarens yueOHO-METOIUUECKON
KOMHCCUU

O.E. IlynoBukos

O.E. IlynoBukos

C.B. Bomnoaun

C.B. Bonoaun



