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1. OO1ue cBeeHus O JUCHUIUIUHE (MOJTYJIE).

Hensamu ocBoeHUs yueOHON quCHUIUIUHBI "CUCTEMBI aBTOMAaTU3UPOBAHHOTO U
MHUKPOIIPOIIECCOPHOTO YMPABJICHUS JIBUKEHUEM BBICOKOCKOPOCTHOT'O TMOBUKHOTO
cocTaBa' ABISIFOTCS:

- ¢opMuUpOBaHUE Yy CTYJICHTOB OCHOBHBIX MpEACTaBICHU 00 YCTpPOMCTBE,
MPUHIINTE IEUCTBUA U cieU(UKE YIPABISIONINX BRIUUCIUTEIbHBIX MAIIIVH;

- chopMupoBaTh y 00y4aromuxcsl MPEICTaBICHUE O CIOC00aX U KPUTEPUSIX
BHIOOpPA OCHOBHBIX KOMIIOHEHTOB MHUKPOIPOILIECCOPHBIX CHUCTEM YIIpaBICHUS
AIICKTPOTIOIBUKHOTO ~ COCTaBa;  CTPYKTypaX  MHKPOIPOIECCOPHBIX  CHCTEM
yIpaBJIeHUS.

3aagamMu OCBOSHHUS yIeOHOU AUCIUILIMHBI "CHCTEeMbl aBTOMAaTH3UPOBAHHOTO
M MHUKPOIIPOLIECCOPHOTO  YIPABJICHUS  JABMKEHHEM  BBICOKOCKOPOCTHOTO
MOABMIKHOTO cocTaBa' SABIISIOTCS:

— OCBOGHHE CTPYKTYpPbl 3JIEKTPOHHO-BBIYUCIUTEILHON MAIIMHBI, a TaKkKe
Ha3Ha4YeHUs €€ OCHOBHBIX KOMIIOHEHTOB — MPOLIECCOPa, 3alIOMUHAIOIINX YCTPONUCTB
W YCTPOUCTB BBOJ1a/BhIBOIA HH(GOPMAIIUH;

— OCBOGHHME YCTpOWCTBA U TMPUHIMIA JEHUCTBUS YCTPOMCTB CBS3HU
MHKPOIIPOIIECCOPHBIX CHCTEM YIPaBICHUS ¢ TEXHHYECKHUM OOBEKTOM — aHAJIOro-
upoBeIX U IU(PO-aHATOTOBLIX MpeodpazoBareniell, YCTPOWCTB BBOA/BBHIBOJA
JIMCKPETHBIX CUTHAJIOB;

— OCBOCHHE PA3JUYHBIX alMapaTHbBIX IIATHOPM, HCHOJIB3YEMbIX IS
W3TOTOBJICHUS MHKPOMPOILIECCOPHBIX CHUCTEM  YIPABIICHHS, MPUHIIUIIOB HX
MOCTPOCHMS, a TaKX€ METOJIOB TIOBBIIMICHUS HAAEKHOCTH W 0€30TKa3HOCTH
YIPaBJISIONINX BIUUCIUTEIBHBIX MaITHH.

2. Ilnanupyemble pe3ynbTaThl 00y4eHHs 110 TUCHUIUTHHE (MOIYJIIO).

[lepeuenb GopMupyeMbIX pe3yJbTaTOB OCBOSHHsI 00pa3oBaTeIbHOU
nporpamMmbl (KOMIIETEHIINI) B pe3yIbTaTe 00yUeHHUs M0 TUCIHUIUINHE (MOIYIIIO):

IK-7 - Cnoco0OeH npoBouTh 00y4eHHE paOOTHUKOB JJOKOMOTUBHBIX OpHUTraj
IOJIBUKHOTO COCTaBa BBICOKOCKOPOCTHOI'O HA3€MHOI'O TpaHcHopra (nxanee-
JIOKOMOTHBHasi Opuraza), TEXHUKOB IO pacliu@pOBKE MapaMeTpPOB JIBUKEHUS
IIOJIBUYKHOTO COCTaBa BICOKOCKOPOCTHOTO HA3€MHOT'O TPAHCIIOPTA.

OOyuenue 10 [UCHUIIIMHE (MOJIYJIO) TMPEANoJiaraeT, 4YTO IO €ro
pe3yabpTaraMm o0ydaromuics Oyer:

3HaTh:
- CTpyKTypy M COCTaB MHUKPOTPOIIECCOPHBIX CHUCTEM YIPABICHUS TATOBOTO



MOJIBUYKHOTO COCTaBa, MEPCIIEKTUBBI Pa3BUTHUS CUCTEM yIPaBICHUS

- TpeboBaHus HOPMATHUBHO-TEXHMYECKON JOKYMEHTAIlUH, TEXHUYECKUX
PETIaMEHTOB K MUKPOTIPOIIECCOPHBIM CUCTEMAaM YIIPaBICHUS;

- Bo3moxxHOCTM M 00JacTM HPUMEHEHHUS CPENCTB MMKPOIPOLIECCOPHOU
TE€XHUKH Ha MOJIBUKHOM COCTABE;

- Oranbl pPa3BUTHUS BBHIYUCIUTEIBHON TEXHUKM M €€ TNPUMEHEHHS IS
yIpaBICHUS TEXHUYECKUMH 00bEKTaMU;

- OCHOBBI T€OpUU UH(OPMAILUH;

- CnocoObl  00paOOTKM CHUTHAJIOB B  MHKPOIPOLIECCOPHBIX CHCTEMAX
yTpaBICHUS;

- CeTeBble TEXHOJIOTMH, IPUMEHSIEMbIE TPU OPraHU3alluu CUCTEM YIIPaBJICHUS
U B IPOMBILIUIEHHOCTH.

- CxeMmHble pelleHusi, MPUMEHsIeMble B MHKPOIPOLECCOPHBIX CHCTEMaX
yHpaBICHUS

Baangern:

- Metonamu BbIOOpa PEXKUMOB PAOOTHI YCTPOMCTB MHKPOIPOLIECCOPHBIX
CUCTEM .

- Merogamu pacuéta U BbIOOpa NapaMeTpOB YCTPOMCTB, COCTBISIOIIMX
«OOBS3KY» MUKPOKOHTPOJIIEPA B MUKPOTIPOIIECCOPHON CUCTEME

- Merogamu BBITIOJIHEHUWS ©W W3MEPEHUH B IEMAX WHOOPMAIMOHHON
AIIEKTPOHUKH, MUKPOIIPOLIECCOPHBIX CUCTEM M JINHUU CBS3U

Ymerh:

- Pa3pabatrbpiBaTh alrOPUTMBI U POTPAMMBI J1JISI MUKPOIIPOIIECCOPHBIX CUCTEM
yIpaBJeHus;

- PaspabarbiBaTh NPUHIUIHAAIBHBIE CXEMbl, HW3TOTABJIMBATH IMPOTOTHUI
CHUCTEMBI YIIPaBJICHUS U OTJIAXKUBATh €TO0.

3. O0beM IUCHUIUIUHBI (MOJTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCITUTIINHBI (MOTYJIs).

OOmasi TpPymOEMKOCTh JUCHUIUIHHBI (Momyms) coctaBiusier 2 3.e. (72
aKaJeMHUYeCKHUX daca(oB).

3.2. O0bem paucuMIUIUHBL (Monaynsi) B (opMe KOHTAaKTHOW padoOThI
oOyJaromuxcss C  TeJaroruyeckuMu  paboTHUKaMU ©W  (WIM)  JIMIIAMH,
IPUBJIEKAEMBIMH K peaiu3aluu 00pa3oBaTesIbHOM MporpaMMbl Ha UHBIX YCIOBHSIX,
IPU MIPOBEJICHUH YUEOHBIX 3aHATUM:

Tum yueOHBIX 3aHITHH | KonunuectBo yacos




Bcero | Cemectp Ne9

KonTaktHas paboTa rmpu npoBeIeHUH yIeOHBIX 3aHATHH (BCETO0): 48 48
B toMm uncine:

3aHATHSA JIEKIIHUOHHOTO THIIA 32 32
3aHsATHSI CEMUHAPCKOTO THIIA 16 16

3.3. O06bemM nucuMIUIMHBI (MOAYJsl) B (opmMe camMoCTOSATEIbHOM paboThI
oOyyaromuxcs, a Takke B ¢GopMe KOHTAKTHOM paboThl O00ydYaroIMXcs ¢
neJaroruueckuMu paboTHUKaMH U (W) JUIAMU, TIPUBJICKAEMbIMHU K peaiu3aluu
oOpa3oBaTejIbHOM  MpOrpaMMbl HA  HHBIX  YCJIOBHSX, TMIpU  TMPOBEJACHUU
MPOMEKYTOUYHOM aTTECTAlMK COCTaBIsAET 24 akageMHUuecKux daca (OB).

3.4. Ilpu o0y4yeHnH MO MHAUMBUIyAIBHOMY y4€OHOMY IJIaHYy, B TOM YHCJIE IIPU
YCKOPEHHOM OOyYE€HUHU, 00bEM TUCHMUILUIMHBI (MOIYJsl) MOXKET OBITh peaanu3oBaH
MOJIHOCTBIO B (DOPME CaMOCTOSATENbHON paboThl 00yYaroIIMXcs, a Takxke B popMme
KOHTaKTHOW paboThl 0OyYaroIIMXCsl C MEeJarorH4eCKMMH paOOTHUKAMU U (WIIH)
JUIIAMH, TPUBJIEKAEMBIMH K peanu3aliy oO0pa3oBaTENbHON MporpamMmbl Ha MHBIX
YCIIOBHSX, IPU MPOBEAECHUHU IPOMEKYTOYHOM aTTECTALIUH.

4. ConepxkaHue JUCHUTUIAHBI (MOIYJIA).

4.1. 3a"HATHS TEKIIMOHHOTO TUIIA.

/ TemaTnka JTEKIIMOHHBIX 3aHATUN / KPATKOE COJEPIKaHNE
n/m

1 Tpe6OBaHI/I$I HOpMaTI/IBHO-TCXHI/IquKOﬁ JOKYMCHTAIMU K MUKPOITPOLUCCCOPHBIM CUCTEMaM
yIpaBJIEHUs
[epeuens HopmaTuBHO-TexHUHEecKOH nokymeHTauu. TP TC, TOCT, TY. TpeboBauus, ycTaHOBICHHBIC

JIOKYMEHTaMHU K MUKPOTIPOLIECCOPHBIM CHCTéMaM yrpaBieHus. DyHKIIUU MUKPOIIPOLIECCOPHBIX CUCTEM
yIpaBICHUSA

2 BrraucnurenbHbIe MallIWHBI, 3TAIlbl UX PA3BUTHA, IPUMCHCHNUE KOMIIBIOTEPOB JJIA
yHpaBJICHUA TCXHUYCCKUMHU 00BEKTAMH
AHaoroBbIC U OJIEKTPOHHBIC LII/I(I)pOBBIC BBIYHCIIMTCIIBHBIC MAIIUHBI. CHCHI/IaJII/ISI/IpOBaHHBIe n

YHHBEpCaJIbHbIC BEIMUCINTENbHBIE MaMHBI. [IpeacTaBneHne qanHbIX B (POBOI BEIYUCIUTEIBHOM
MarIHe

3 |CtpykTypa yHHBEpCaIbHON BHIUUCIUTEILHON MAITUHBI

CTpyKkTypa YHHUBEPCAILHON BBIYUCIUTEIBHON MAIIIMHBI

OcHOBHBIE KOMIIOHEHTHI. L[eHTpanbHBIi Mpolieccop, 3aroMUHAaOINE YCTPOHCTBA, yCTPOWCTBA BBO1a/BBIBOIA
nuHpopmanuu. nnbl

Konuenuust noctpoenus ynusepcaibnoin 9BM. Apxtekrypa ¢on Helimana. ['apBapickas apXuTekrypa.

4  |IIpoueccopbl. ApXUTEKTYPHI IPOLIECCOPOB, UX OCOOCHHOCTH U 00JaCTh MPUMEHEHHS.
CrpykTypa npoueccopa.

[Monsitre cuctemsl koman. Ocobennoctu RISC, CISC apxutekTypsl.

Apu(MeTHKO-JIOTHYECKOE YCTPOUCTBO, PETHCTPBI, CYETUNKU




n/m

TemaTuka NEKIIMOHHBIX 3aHATHH / KpaTKO€ COACPIKAHUC

3anomuHaroue ycrpoiicrsa. Hasnauenue, npuHuun neictsus. Bzaumonelictsue

Ipoleccopa 1 3allOMUHAIOIIUX YCTPOUCTB.

[TocrostHHBIC 3anIOMUHAOIIKE YCTPOUCTBA. OCOOCHHOCTH KOHCTPYKIUH, IPUHIIMIT ASHCTBHSL, 001aCTh
IMPUMEHCHUA.

3aroMHUHAIOIINE YCTPOICTBA C TPOMBOJILHOM BEIOOPKOH. OCOOEHHOCTH KOHCTPYKIMHU, IPUHINI JEHCTBHS.
Hepapxus B opraHu3anny 3alIOMHHAIONINX ycTpoiicTB [IDBM

YcTpoiicTBa BBOIA/BBIBOAA.
Ha3znauenune ycTpiocTB BBO/Ia BRIBOAA, X KIacCH(UKAIMA YCTPOHCTB MO THILY 00pabaThIBaeMBIX CHTHAJIOB,
aHajoro-1QgpoBkIe, HU(PPO-aHATOTOBEIE IIPe0OPa30BaTENH, yCTPOWCTBA BBOJa/BHIBOAA IN(POBBIX CUTHAJIOB

Amnainoro-uu¢poBsie mpeoOpa3oBaTeu.

Hasraauenue ananoro-nudposbIx mpeodpasopaTeneil. Onepanyuu KBaHTOBaHHUUS 10 YPOBHIO, TUCKPETH3AIUH
1o BpeMeHu. BoccranoBanenue curnana. [IpeoOpasoBareny HaIpsDKEHUS B KO M YaCTOTHI B KOJ.
Hasnavenue, npuHIMII AeiCTBUS aHAIOTO-IU(POBHIX MpeodpasoBateneil. [lapanemipubiii AL,
uaTerpupytommit AL, enpra-Curma AIIL. IIpeoOpazoBanne IpoHIeHHOTO ITyTH M CKOPOCTH B IH(POBOIt
SKBUBAJICHT

Hudpo-ananorossie npeoOpa3oBaTey.

Hasnauenwe, mpuHIMN neiicTBUA Mu(poaHAIOTroBBIX peodpa3Boateneii. [IpeoOpa3oBarenu ¢ MaTpuIe
JIBOMYHO-B3BEILICHHBIX Pe3UCTOpoB U MaTpHieil R-2R. Xapakrepuctuku nudpo-aHaIoroBeIx
npeoOpa3oBareieit

YcerpolicTBa BBO/1a/BbIBOIA JUCKPETHBIX CUTHAJIOB U U3MEPEHUSI BPEMEHH.

DJIeMEHTBI YCTPHOCTB BBOIa/BhIBOIA TU(POBBIX CUTHAIOB. I eHepaTophl, TAMMEpHI, CUETUNKH. Peamu3arius
Pa3IUYHBIX 33124, BBIIOJIHAEMBIX MUKPOIIPOLIECCOPHBIMY CHUCTEMAaMU YIIPaBJIEHHUS TP IOMOILLHU CPEICTB
00paboTKH IPPOBBIX CUTHAIIOB.

10

CpC,Z[CTBa KOMMYHHKAIIUHA MUKPOIIPOLECCOPHLIX CUCTEM YIIPABJICHUS.
Kanansl cBsi3u MUKpoIponeccopHbIX cucteM. MHTepdeiicsl, mpoTokoisl oOMeHa nHdpopManuei.

11

TexHOoJI0rnY MOBBIIEHUS HAIEKHOCTU M 0€30TKa3HOCTH MUKPOIIPOLIECCOPHBIX CUCTEM
yIIpaBJIEHUSI.

AmnmnaparHas U30bITOYHOCTh M U30BITOYHOCTh JIAHHBIX, PE3€PBUPOBAHNE OCHOBHBIX KOMIIOHEHTOB
MHKPOITPOIIECCOPHBIX CHCTeM yrpanieHus. Kozpl ¢ 00HapykeHneM oMOOK M KOJIbI C KOPPEKIUel OnboK

12

CrpykTypa MUKPOIIPOLECCOPHON CUCTEMBI YIIpaBIEHUsS JOKOMOTHUBA. PactipeienéHHbIi
MHOT'OYPOBHEBBIN MTOAX0] K IOCTPOCHUIO MUKPOIIPOLIECCOPHBIX CUCTEM YIIPABJICHUS.
3ajauu, penaeMble pa3IuYHbIMU KOMIIOHEHTAMH MUKPOTIPOLECCOPHBIX CUCTEM
yrpasiaeHusi. Beioop anmapatypbsl MUKPOIIPOIIECCOPHBIX CUCTEM YITpaBICHUS

CtpyKTypa MUKPOIPOLIECCOPHOM CUCTEMBI yIPaBIEHH IOKOMOTHBA. PacpeenéHHbII MHOTOYpOBHEBBII
MOJAXO0J K IMMOCTPOCHUIO MUKPOITPOLECCCOPHBIX CUCTEM YIIPaBJICHUS. 33}13‘114, peuracMbI€ pa3JIMYHbIMU

KOMITOHEHTaMH MHKPOIPOILIECCOPHBIX CHCTEM yIpaBiieHHs. BpI0OOp anmaparypbl MUKPOIIPOIECCOPHBIX
CUCTEM YIIPABJICHUS

4.2. 3aHATHS CEMUHAPCKOTO TUIIA.

JlabopaTopHbie pabOThHI

n/m

HaunmeHnoBaHue 1abopaTopHBIX paboT / KpaTKoe coaepiKaHue

3HakoMCTBO ¢ maardopmoit Arduino.

HCCJ’IGHOB&HI/IC MaKEeTHOMH ILJIaTEl JIIsL 0OecIaeyHoro MOHTaXa OJICKTPOHHBIX CXEM. C60p U OoTJIaJIKa
QJICKTPOHHBIX CXEM. HonyquI/Ie HAaBBIKOB UCIIOJIb30BAHNUE U3MCPUTECIIbHBIX HpI/I60pOB.

H3yyeHue ycTpoiicTBa OPTOB BBIBOA HU(PPOBBIX cCUrHAJIOB. [loyueHre HaBBIKOB paboThI C
MHTErPUPOBAHHOW Cpellol yIpaBlieHHs1, pa3pabOTKU U 3arpy3KH B aMATh KOHTPOJIJIEPA ¥ UCTIOJHEHUS




HaunmeHnoBaHue 1a00paToOpHBIX paboT / KpaTKoe coaep kaHue

/11
IIPOrpaMM

2 |BBog num¢poBEIX CHTHAJIOB.

Peanu3zarus mopsgKoBO-BpeMEHHOTO CBA3BIBAHMS B 3a7auax ynpasieHus. [1OmyueHre HaBpIKOB yIpaBIeHUSA
YCTPOWCTBOM BBOJIa IH(PPOBOTO cUTHATA. METOIBI ToJaBIeHUe qpebe3ra KOHTaKTOB, BBOJ B
MHUKPOKOHTPOJUIEP HHPOPMAIIUH OT MepeKITFoaTenei

3 |MccnenoBanue g po-aHaIoroBoro npeodpa3onaTens
HUccnenosanue LIAII ¢ matpureit R-2R. Onpenenenne xapakTepUCTHK TOYHOCTH ITPpeoOpa3BaHus HH(POBOTO
CHUTr'HaJia

4 |MccnenoBanue aHanoro-unpoBoro npeodpaszopares
UccnenoBanue napamnensaoro AL

5 |HccnenoBaHue reHepaTopa ¢ MIMPOTHO-UMITYJIbCHOW MOIYJISAIIUCH
I'ereparop ¢ MHUPOTHO-UMITYIbCHON MOIYJISIIKEH MUKPOKOHTpoIuiepa. M3ydenne ycrpoiicTBa, cioco6oB
[IPOrpPaMMHUPOBAHUSI TEHEPATOPA

6 |[IupoTHO-UMIYIBCHBIN TPEOOpa3OBaTEIh MOCTOSTHHOTO HAPSHKEHUS
praBJ’IeHI/Ie JABUTaTCJICM ITOCTOSAHHOI'O TOKA. yCTpOfICTBO " IPpUHIUIT HeﬁCTBHH MOCTOBOT'O
Hpeo6pa3OBaTeﬂ${. Hcnons3oBaHHEe MOCTOBOIO npeoGpa3OBaTeﬂ$1 JUTA pEBEPCUPOBAHUS IBUTATECIIA.

7 |ABTOHOMHBIN UHBEPTOP HAIPSHKEHUS C IIMPOTHO-UMITYILCHON MOy JIALEN
[Tpumenenne naBepTOpOB. [IpHHIUI (OPMUPOBAHUS BEIXOAHOTO CHI'HAIa HHBEPTOPA. AJITOPUTM
yHOpaBJIeHUs KinodamMu nHBepTopa. CriocoObl BO3AEHCTBUS Ha TapaMeTPhl BEIXOJHOTO CHTHAJIA

4.3. CamocrosiTenbHas paboTa 00y4aroImnXCs.
Ne
Bun camocrositenbHOM paboTh
/11
1 |[ToaroroBka k mabopaTOpHBIM paboTam
[ToaroroBka k IPOMEKYTOUYHOM aTTECTALMH.
3 | [oaroToBka K TeKyIeMy KOHTPOJIIO.

5. llepeueHp wu3MaHMI, KOTOpPBIE PEKOMEHAYETCS MCIIOIb30BaTh IIPU

OCBOCHUU JUCHUIUIUHBI (MOIYJIS).

rJI\ng bubnmnorpaduueckoe onucanue Mecro nocryna
1 | MEKpOMIPOIECCOPHBIE CHCTEMbI AaBTOBEICHHS HTB (y4.3); HTB (y4.6); HTb
3IEKTPONOABUKHOrO cocTasa JI.A. Bapanos, S1.M. (96.)
I'onosuuep, E.B. Epodees, B.M. Makcumos; Ilox pen.
JLLA. bapanoBa OgnotoMHoe u3ganue Tpancnopt , 1990
2 Mukpornpoliieccopsl U JOKalabHble ce€TU MUKPO-OBM B HTE (yu.4); HTB ($6.)
pacIpenelIeHHbIX cucTeMax ynpasienus 1.B.
[MpanrumBmim OTHOTOMHOE U3TaHUE
OHeproaromuziart , 1985
3 | Pa3zmobapos, A. B. ABTOMaTn3upoBaHHBIC U URL.:
MUKPOTIPOIIECCOPHBIE CHCTEMBI YIPABIECHHUS https://e.lanbook.com/book/419459

3IEKTPOMOBIKHBIM COCTABOM : yuebHoe mocobue / A. | (1ata obpamenus: 30.04.2025). —




B. Pazno6apoB. — Omck : OMI'YIIC, 2022 — Yacte 2 | Pexxum noctyna: ajis aBTopus.
— 2023. — 128 c. — ISBN 978-5-949-41317-3. — ToJIb30BaTENCH

TexcT : anexTpoHHsIi // JIaHb : 3MEKTPOHHO-
OubIMoTEeYHAs CUCTEMA.

4 AkceHoBa, E. A. [IpyHUIUIIBI TOAKITFOYEHUS K URL.:
konTpomnepy Arduino UNO R3 naTumkos, https://e.lanbook.com/book/454343
HHIUKATOPOB, UCIIOJIHUTEIILHBIX MEXaHU3MOB H (mara obpamenus: 30.04.2025). —

YCTPOHCTB : yueGHOe nocobue st By30B / E. A. Pexam focTyma: Ui aBTOpHS.

AxceHoBa, B. B. bypkos, A. B. BacunbkoB. — CaHKT-
[TetepOypr : Jlanb, 2025. — 84 ¢. — ISBN 978-5-507-
51674-2. — TexcT : anekTpoHHbIH // JlaHb :

MOJIb30BaTeIIEN.

ANEKTPOHHO-OMOIMOTEYHASI CHCTEMA

6. IlepeueHb COBpEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHICE MOTYT HCIOJB30BAThCS IPHU
OCBOCHUU JUCHUIUIUHBI (MOIYJIA).

Hayunas snexkrponnas 6ubnuorexa (www.elibrary.ru)

[TopTpain-6a3a nanHbIX npoekta Arduion (www.arduino.cc)

7. llepeyeHb JMIEH3UOHHOTO ©  CBOOOJHO  PaCHPOCTPAHSIEMOIO
IIPOrpaMMHOr0 OOECICUYCHHUsI, B TOM YHCJIC OTEUECCTBEHHOI'O IIPOM3BOJICTBA,
HEO0OXOIMMOTO /11 OCBOCHUSI TUCIUTIIIUHBI (MOIYJIs).

WNurerpupoBanHas cpena pa3paboTku mporpaMMHoOro oodecrnedenust Arduino
IDE

8. Omnwmcanue MaTepUalbHO-TEXHUYECKON 0a3bl, HEOOXOIUMOMN  JJid
OCYILIECTBJICHUSI 00pa30BaTEIBLHOIO MPOIECCa MO JUCHUIUIUHE (MOJTYIIIO).

KommbroTep 1 npe3eHTanroHHoe 000py10BaHuE

WN3mepurenvHubie  mpubopel  (Tectepbl, ocumiorpadsl, J1adopaTopHbIE
VCTOYHUKY TTUTAHUS)

PabGouee MecTo cTyaeHTa AJisl IPOBEACHUS 1a00PATOPHBIX 3aHATHIMA

I[15BM

MUKpPOKOHTPOJUIEP ¢ KOMILJIEKTOM JJICKTPOHHBIX KOMIIOHEHTOB JUISl COOpKH
CXeM

WN3mepurenbubie mpubopsl  (Tecrep, ocuwwiorpad) U 1abopaTOpHBIA
WCTOYHUK MUTAHUS

9. ®opma NpOMEKYTOUYHOM aTTECTALIUM:

3auyet B 9 cemectpe.




10. OueHouHble MaTEpHUAIIBI.

OHCHO‘IHBIC MaTcpualibl, IMPUMCHACMBIC IIPHU IIPOBCACHHUU HpOMe)I(yTOqHOﬁ

arTTecralum, pa3pa6aTBIBaIOTC$I B COOTBCTCTBHH C JIOKAJIbHBIM HOPMAaTHBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

3aBeayroui kadeapo, J0LEHT, JI.H.
Kadeapsl «JIEeKTporoe3aa u
JIOKOMOTHUBBD»

CorJiacoBaHo:

3aBenyromuii kadeapoin duJl

[Ipeacenarens yueOHO-METOAUYECKOM
KOMUCCHUU

O.E. IlynoBukoB

O.E. IlynoBukoB

C.B. Boixoaun

C.B. Bomoaun



