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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

Iensimu  ocBoeHust y4eOHOM AMCHMIUIMHBI "ABTOMAaTU3HUPOBAaHHBIE WU
MUKPOITPOLIECCOPHBIE CHUCTEMBI YIPABIEHUS AJIEKTPOIOABMKHBIM COCTAaBOM"
SBIISIIOTCS:

- chopMHUpPOBATh Yy CTYJCHTOB OCHOBHBIC IpEACTaBICHHUS 00 YCTPOMCTBE,
NPUHLIKIIE TEUCTBUA U CHEHU(PHUKE YIPABISIIOIIMX BEIUMCIUTEIbHBIX MAILIUH;

- W3Y4YUTh CIOCOOBI M KPUTEPUM BHIOOpPAa OCHOBHBIX KOMIIOHEHTOB
MHUKPOIIPOLIECCOPHBIX CUCTEM YIPABIIEHUS 3JIEKTPOIIOABIUKHOIO COCTABA;

- U3YYUTh CTPYKTYPY MUKPOIIPOLIECCOPHBIX CUCTEM YIPABIICHUSI.

3amayaMu  OCBOCHHMS Y4e€OHOW JUCHMIUTUHBI '"ABTOMAaTH3UPOBAHHBIE H
MUKPOITPOLIECCOPHBIE CHUCTEMBI YIPABIEHUS AJIEKTPOIOABUKHBIM COCTAaBOM"
SBIISTIOTCS:

— OCBOEHME CTPYKTYPbI AJIEKTPOHHO-BBIUMCIUTEIBHON MAIIMHBI, a TaKXKe
Ha3HAueHUs €€ OCHOBHBIX KOMIIOHEHTOB — IIPOLECCOpa, 3alOMMHAOIIUX
YCTPOMCTB U yCTPOWCTB BBOJa/BbIBOIa HH(POPMAIIHH;

— OCBOGHHME YyCTpOMCTBAa W MNpUHIMIA JEHCTBUS YCTPOMCTB CBSI3U
MUKPOITPOLIECCOPHBIX CUCTEM YIIPAaBJICHUS C TEXHUYECKUM OOBEKTOM — aHAJIOTO-
nM(ppOBBIX U LUPPO-aHATOTOBBIX MpeoOpa3oBarTeseil, YCTPOMCTB BBOJA/BBIBOAA
JUCKPETHBIX CUTHAJIOB,

— OCBOGHHE PA3NIUYHBIX AamMapaTHBIX TUIATHOPM, HCIOIB3YEMBIX IS
U3TOTOBJICHUS MUKPOIIPOLIECCOPHBIX CHCTEM YIIPaBJICHUS, MPUHIUIOB UX
IOCTPOEHHUS, a TaKXK€ METOJOB IMOBBIICHUS HAIEKHOCTH U OE30TKA3HOCTU
YIPaBJISIOUIMX BEIYUCIUTENbHBIX MAIIHH.

2. Ilnanupyemblie pe3ynbTaTbl 00Y4EHUs N0 JUCHUILIMHE (MOIYJIIO).

Ilepeuenp GopMUPYEMBIX Ppe3yJbTAaTOB OCBOSCHHS  00pa3oBaTeIbHOU
porpamMmbl (KOMIIETEHIINIM) B PE3yJibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

IIK-7 - Cnnoco6eH npoBoauTh 00y4eHHe paOOTHUKOB JOKOMOTHUBHBIX OpUTajl
TATOBOI'O TMOJIBM)KHOTO COCTaBa (J1ajiee- JTOKOMOTHMBHAsi Opuraaa), TEXHUKOB IO
pacmiidpoBKe  MapaMeTpoB  JBIKEHUS  JIOKOMOTHBOB  (MOTOpPBAaroHHOTO
MOJBUKHOTO COCTABA).

OO0yueHnue 1Mo JUCIUIUTNHE (MOJIYIIIO ) TIPEIOIaraeT, 4To Mo €ro pe3ysibTaTam
oOyyaromuiicst Oyer:

3HATD:
TpeboBaHusT HOPMATHBHO-TEXHUYECKOW JIOKYMEHTAllUM, TEXHUYECKHUX
pEerIaMeHTOB K MUKPOTIPOLIECCOPHBIM CUCTEMaM yrpaBiieHusl. CTpyKTypy U COCTaB



MUKPOTIPOIIECCOPHBIX CHUCTEM YMPABICHUS TATOBOTO MOJBHXKHOTO COCTaBa,
MNEepCHEeKTUBBl Pa3BUTUS CHCTEM YIpaBieHHA. Bo3MoxxHocTH u  o0nacTu
NPUMEHEHUS CPEJCTB MHUKPOIIPOLECCOPHON TEXHMKH HAa TOIBMKHOM COCTaBe.
Oransl pa3BUTHs BBIYUCIUTEIBHON TEXHUKU U €€ MPUMEHEHUs JUIsl YIpaBJIeHUS
TeXHHYeCKUMU o0bekTaMu. OCHOBHI Teopun nHpopmanuu. Crnocodsl 06paboTKU
CUTHAJIOB B MUKPOIIPOLIECCOPHBIX cUCTeMax ympaBiieHus. CeTeBble TEXHOJIOTHUH,
MPUMEHSIEMbIE TIPU OPTaHU3AIMH CUCTEM YIIPABJICHUS U B TIPOMBIIUICHHOCTH.

Baaners:

- Meronamu BbIOOpa PEKUMOB pabOThl YCTPONCTB MHMKPOIPOLECCOPHBIX
CUCTEM .

- Metogamu pacuéta U BbIOOpa MapamMeTPOB YCTPOMCTB, COCTBISIOLINX
«O0BSA3KY» MUKPOKOHTPOJJIEPA B MUKPOIIPOLIECCOPHON CUCTEME

- MerogamMu BBINOJTHEHUS M HM3MEPEHUN B LENsIX HHPOPMAMOHHOM
ANIEKTPOHUKH, MUKPOIIPOIIECCOPHBIX CUCTEM U JIUHUI CBS3H

Ymern:

- PaspabarbiBaTh anropuTMbl U TPOTPAMMBI JIJII MHKPOIPOIECCOPHBIX
CHCTEM YIIPaBJICHUS,

- Pa3zpabGaTpiBaTh NpPUHIMIHATIBHBIE CXEMBI, H3TOTABIMBATh MPOTOTHUII
CHUCTEMBbI YIIPaBJIEHUS U OTJIAXKUBATH €TO.

3. O0beM TUCHUTUTUHBI (MOJTYJIS).
3.1. O6mias Tpy10eMKOCTb JTUCIUIUIMHBI (MOIYJIIA).

OOmasi TpyIOEMKOCTh AUCHUIUIMHBI (MOIyJisA) coctaBisier 4 3.e. (144
aKaJeMHYeCKuX Jaca(oB).

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

KonuuecTBo yacos

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. O6bemM mucHUIUIMHBL (MOIYJis) B (OpME CaMOCTOSITENIbHONW padOThI
oOydJarormuxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOyYaAIOIMIMXCS C




Mearorn4ecKuMU PabOTHUKAMHU | (WJIN) JTUI[AMU, TIPUBJICKAEMBIMH K peaTi3ariu
o0pa3oBaTeNpbHON MporpaMMbl HAa HWHBIX YCJIOBHUSIX, NpPU MPOBEICHUU
IPOMEKYTOUHOM aTTecTanuu coctapisieT 80 akaieMrUuecKux yaca (OB).

3.4. ITpu oOy4eHnH 10 MHAUBUAYATFHOMY YIEOHOMY IIJIaHy, B TOM YHCIIC IPU
YCKOPEHHOM 00y4YeHUH, 00bEeM TUCITUTIIMHBI (MOMYJIS) MOKET OBITh peaTn30BaH
MOJIHOCTBIO B (POpPME CaMOCTOSITENFHOM pabOThl 00yUaIOUINXCS, a TaKKe B opme
KOHTaKTHOM pabOThl 00y4YarONIUXCsl C MEJarornyecCKuMU pabOTHUKaMU U (WJIN)
JUIAMH, TIPUBIIEKAEMBIMH K peaiM3allii 00pa30oBaTeIbHOM MPOrpaMMbl Ha MHBIX
YCIIOBUSX, TIPU MPOBEACHUHU MPOMEKYTOUYHOM aTTeCTallUU.

4. ConeprxaHue JUCHUTUIUHBI (MOIYJIA).

4.1. 3a"HATHA TEKIIMOHHOTO THUIIA.

/ Temaruka JTEKIIMOHHBIX 3aHATHH / KpaTKOE COJEpIKaHUE
n/m

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

Iepeuyens HOpMaTuBHO-TexHUKeckor gokymenTanuu. TP TC, TOCT, TY. TpeboBaHusi, yCTaHOBICHHBIC
JIOKYMEHTaMH K MHKPOITPOIICCCOPHBIM CHCTEMaM yTpaBiieHIsI. OYHKIINH MUKPOIPOIIECCOPHBIX CHCTEM
YIpaBICHUSL

2 BreraucnurensHbIe MallWHBI, 3TAlbl UX PA3BUTHA, IPUMCHCHHUEC KOMIILIOTCPOB JJIA
YIpaBJICHUA TCXHUUCCKUMHU 00BEKTAMHU.

Amnanorossle U OJICKTPOHHBIC HI/I(I)pOBI)Ie BBIYHCJIUTCIIbHBIC MAIINUHEI. CHCHI/IaJ'II/I?:I/IpOBaHHI)IC u
YHUBEPCAJIIbHBIC BEIYUCIUTCIIbHBIC MAlllMHBI. Hpe[[CTaBHeHI/Ie JJaHHBIX B HI/I(prBOI‘/’I BBIYMCIIMTEIIbHOM
MalIuHEC

3 |CrpykTypa yHHBEpPCAIbHON BEIYMCIUTEIbHON MALTMHbI

OcHOBHBIE KOMIIOHEHTHI. LIeHTpanbHbIi poneccop, 3aIOMHUHAIOIINE YCTPOMCTBA, YCTPOHCTBA
BBOJ1a/BEIBOIa WH(popManuu. [IInHbI

Konnenmus moctpoenus yHuepcansHoi DBM. ApxTektypa ¢hon Heiimana. ["apBapackas apXuTekTypa.

4 |[Ipoueccopbl. ApXUTEKTYpPbI IPOIIECCOPOB, UX OCOOEHHOCTH U 00JIaCTh TPUMEHEHUS.
CrpykTypa nporeccopa.

ITonstue cuctemsl komana. Ocobennoctu RISC, CISC apXuUTeKTypHI.
ApuMeTHKO-TOrHIecKoe YCTPOMCTBO, PETHCTPHI, CIETINKA

5 |3anomuHatomue yctpoiictBa. Haznauenue, npuHuun aevicteusi. Bzaumopelictaue

IpoIeccopa M 3alIOMHUHAIONINX YCTPOUCTB.

[NocrostHHBIE 3amOMKHaOLIHME YCTpoiicTBa. OCOOEHHOCTH KOHCTPYKIIMHU, MPUHIUIT JeHCTBHS, 00/1acTh
HMPUMEHEHUS.

3anoMHUHAIOIUE YCTPOUCTBA C IIPOUBOJILHOM BBIOOPKOH. OCOOEHHOCTH KOHCTPYKIIMH, IIPHHIIMIT ICHCTBUSL.
Hepapxus B opranu3anuy 3anoMHHaOMUX ycTpoiicts [[OBM

6 |YcrpoiicTBa BBO/Ia/BBIBOJIA.

Haznauenue ycTpioCTB BBOZA BBIBOJA, MX KITaCCU(HUKAIMS yCTPOICTB MO THITY 00padaThIBaeMBIX
CUTHAJIOB, aHAJIOTO-IIU(POBHIE, IN(PO-aHATOTOBBIE IPEOOPa30BaTENH, yCTPOICTBA BBOIA/BEIBOAA
IU(POBBIX CUTHAJIOB




TemaTuka JTEKIMOHHBIX 3aHATUHN / KpAaTKOE COJIEpKAHNE

Amnainoro-uu¢poBsie mpeoOpa3oBaTeny.

Hasrnauenue ananoro-uugpoBeix mpeodpasopateneil. Onepanny KBaHTOBAHUUS [0 YPOBHIO,
JUCKpeTH3aluu 1o BpeMeHu. BoccranoBanenue curnana. IlpeoOpasoBaTenu HanpsKeHUs B KOJ ¥ YaCTOTEI
B koJ. Ha3HaueHue, mpuHIMI IeHCTBUs aHaIoro-udpoBeIx mpeodpasosateneil. [Tapanemnpubiit AL,
unrerpupytomuii AT, densra-Curma ALII. IIpeoOpa3oBaHue NpoiIeHHOTO IIyTH B CKOPOCTH B

1 poBOI SKBUBAJICHT

Hudpo-ananoropeie mpeodpazoBaTey.

Haznauenue, npuHIWI AeiicTBUA NH(pOaHATIOTOBEIX peodpa3soaTeneii. [IpeodpasoBarenu ¢ MaTpumei
JIBOMYHO-B3BEIICHHBIX Pe3UCTOPOB 1 Matpumeil R-2R. Xapakrepuctuku mudpo-aHaIOTrOBBIX
npeoOpaszoBaTeneit

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

DJeMeHTHI YCTPHOCTB BBOIa/BbIBO/IA IU(PPOBBIX CUTHAIIOB. | eHEpaTOpPHI, TallMephl, CUETUUKH. Peanu3arus
Pa3INYHbIX 3a/1a4, BBIMOIHIEMBIX MHKPOIPOIIECCOPHBIMH CHCTEMAMH YIIPABJICHHS IPU TOMOIIH CPEJICTB
00paboTKH IH(POBBIX CUTHAJIOB.

10

CpeZ[CTBa KOMMYHUKAIUH MUKPOIIPOUECCCOPHBIX CUCTEM YIIPABJICHUA.
Kanans! cB31 MuKponpolieccopHbix cucteM. MuTepdeiickl, mpoTokonsl oOMeHa HHpOpMaIeH.

11

TeXHOIOrny IMOBKIIICHUS HaJIEKHOCTHU U 0€30TKa3HOCTHU MUKPOITPOUCCCOPHBIX CUCTEM
YHpaBJICHUA.

ArnnapaTHasi U30BITOYHOCTh U H30BITOUHOCTh TAHHBIX, PE3EPBHPOBAHNUEC OCHOBHBIX KOMIIOHCHTOB
MHUKPOIPOIIECCOPHBIX CUCTEM yrpaBieHus. Kopl ¢ 00HapykeHHEeM OIHOOK U KOIBI ¢ KOPPEKIHeH
OIINOOK

12

CTpyKTypa MUKPOIIPOIIECCOPHOM CUCTEMBI YIIpaBIEHUs JOKOMOTHBA. PactipenenéHubIit
MHOTOYpPOBHEBBIN MOAX0]T K TOCTPOCHUIO MUKPOIIPOLIECCOPHBIX CUCTEM yIIPaBJICHUS.
3anaq1/1, pemacMbIC pa3IMIHbBIMU KOMIIOHCHTAMU MUKPOITPOUCCCOPHBIX CUCTEM
yrpasyieHus. Bei6op anmaparypbl MUKPOIIPOLIECCOPHBIX CHCTEM YIPABJICHUS

CTpyKTypa MHKPOIPOIECCOPHON CUCTEMBI YIIPaBIeHUS JOKOMOTHBA. Pacnipenen€éHHbI MHOTOYPOBHEBBIN
MOJX0/1 K IOCTPOCHUIO MUKPOTIPOLIECCOPHBIX CUCTEM YIPaBJICHUS. 3a/1auH, pelIaeMble pa3THIHBIMU

KOMIIOHEHTaMH MUKPOITIPOIIECCOPHBIX CUCTEM YIIpaBieHHUA. BpIOop anmapaTypsl MUKPOIIPOIIECCOPHBIX
CUCTEM YIIPABJICHUS

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

/o

HanmenoBaHue 1a60paTopHBIX paboT / KpaTKoe cojiepKaHue

3nakoMcTBO ¢ Tuiargopmoit Arduino.

I/ICCHGHOBaHI/Ie MaKEeTHOH IIaThl JJIA OecrraeyHoOro MOHTAXa OJICKTPOHHBIX CXEM. C60p H OoTj1ajgKa
OJICKTPOHHBIX CXEM. HOJ’Iy‘IGHI/IC HAaBBIKOB UCIIOJIb30BAHNUE U3MCPUTECIIbHBIX l'[pI/I60p0B.

I/IsyquI/Ie YCTpOﬁCTBa TOPTOB BbIBOAA III/I(i)pOBLIX CHUI'HaJIOB. HonyquI/Ie HaBbIKOB pa60TBI C
WHTETPUPOBAHHOM CPENIOi yIpaBiieHs, pa3paO0TKH 1 3arPy3KH B MaMATh KOHTPOJUIEPA U UCTIOTHEHHS
IIpOrpaMm

BBoj 11u¢poBBIX CUTHAIIOB.

Peanu3anus mopsiiIkOBO-BpEMEHHOTO CBSI3bIBAHMS B 337a4ax yrpasienus. [10nydeHue HaBbIKOB
YIIPaBJIEHUs YCTPOMCTBOM BBO/a IM(POBOTO CUrHaIa. MeToabl HoAaBIeHue Apede3ra KOHTaKTOB, BBOJ B
MHUKPOKOHTpOJUIEp MH)OPMALIUH OT IepeKiIroyareleit

Hccnenosanue nundpo-aHaioroBoro npeodpazoBaress
Uccnenosanue LAII ¢ marpuneii R-2R. Onpenenenne xapakTepucTHK TOYHOCTH IpeoOpa3BaHus
UQPOBOTO CUrHAIA




Ne
/ HaumeHnoBanue 1a00paTopHbIX paboT / KpAaTKOE COJIEpKAHUE
n/n
4 |MccnenoBaHue aHAIOro-1U(ppoOBOro mpeodpasoBaresis
HUccnenoranue napamnensHoro AIITI
5 |HccnenoBaHue reeparopa ¢ HIMPOTHO-UMITYJIbCHOM MOy IsLUEH
I'eneparop ¢ MMPOTHO-UMIYIIBCHON MOIYJIALMEH MUKPOKOHTpoJuiepa. M3ydeHue ycTpoicTBa, cioco0oB
IMporpaMMUpOBaHUA T€HEPATOPaA
6 |LIupoTHO-UMIYIBCHBIN MTPeoOpa3z0BaTENb MOCTOSIHHOTO HAIPSIKCHHS
YipasieHue ABUTaTeIeM IOCTOSHHOTO TOKA. Y CTPOMCTBO U MPUHIMUI IEHCTBUS MOCTOBOTO
npeoOpaszoBaTens. Mcnonp30BaHne MOCTOBOTO IPe0Opa3oBaTels il pEBEPCUPOBAHMUS IBUTATEIIS.
7 |ABTOHOMHBII HHBEPTOP HAIPSKEHUS € IUPOTHO-UMITYJIbCHOW MOy IsIIUEN
[Tpumenenne naBepTOpoB. IIpuHIMI (OPMUPOBAHUS BEIXOAHOTO CHI'HAJIA HHBEPTOPA. ANTOPUTM
YIipaBJICHUA KJIIFOYaM1 UHBEPTOPA. CrocoOsl BO3,H€I710TBI/IH Ha MapaMeTphbl BEIXOJAHOI'O CUT'HAJIa
4.3. CamocrosiTenbHas padoTa 00y4Jaromuxcs.
No .
Bun camocrosiTensHO#M paboThI
/1
1 |[ToaroroBka K 1abopaTopHBIM paboTam
2 | IlogroroBka K MpOMEXYTOYHOH aTTeCTaLlUH.
3 | IlogroroBka K TEKyIeMy KOHTPOJIIO.

5. IlepeueHp wu3NaHMM, KOTOPBIE PEKOMEHAYETCS MCIIOIb30BATh IIPHU

OCBOCHUU JUCHUILUIUHBI (MOYJIA).

li\/@n bubnuorpaduueckoe onucanue Mecto nocryna
1 | MUKpOIPOIIECCOPHBIE CHCTEMBI ABTOBEICHUSI HTB (y4.3); HTB (y4.6); HTb
AJIeKTponoABUKHOrO cocrasa JI.A. bapanos, .M. ($6.)
['onosuuep, E.B. Epodees, B.M. Makcumos; Ilox
pen. JI.A. bapanoBa OgHOTOMHOE U3jaHNE
Tpancnopr , 1990
2 Mukpomnporeccopbl 1 MEKporporieccopabie cuctembl | HTB (99); HTB (y4.3)
ynpasienus npeoopazosarensimu J.11.C. A H.
CaBocekuH, O.E. [lynosukos; MUUT. Kag.
"OnexkTpuueckas tara" Ognoromuoe nznanne MUUT
, 2007
3 | Meroanueckue ykazaHus K jabopaTopHeiM padoram | HTB (yu.3)

10 JUCLUIUINHE "ABTOMaTU3UPOBAHHBIE CUCTEMBI
YIPaBIEHUS 3JIEKTPONIOABHKHBIM COCTaBOM'' JJ1st
crenuanbHocTH 181400 "DnekTprueckuil TpaHCIIOPT
s)kene3Hbix popor’ A.H. CaBockkuH, O.E. [1ynoBukoB;
MUUT. Kad. "Dnexrpuueckas tara" OgHOTOMHOE
m3nanne MUNT , 2002




4 | Paznobapos, A. B. ABTOMaTu3MpoBaHHbIE U URL:

MHKPOIIPOIIECCOPHBIE CHCTEMBI YIPABIICHHS https://e.lanbook.com/book/419459
3IEKTPOIOBIKHBIM COCTABOM : yuebHOe ocobue / | (1ara odpamenus: 30.04.2025). —
A. B. Pazo6apos. — Omck : OMI'YIIC, 2022 — Feaxcun JIOCTYTIA: JUIA ABTOPHS3.
Yacts 2 — 2023. — 128 c. — ISBN 978-5-949- HOTLIOBATEICH

41317-3. — Tekct : a51ekTpoHHbIH // JlaHb :
JJIEKTPOHHO-OUOIMOTEYHASI CHCTEMA.

S) AkceHoBa, E. A. IIpuHIunel NoAKIIOUEHUS K URL:

konTpoitepy Arduino UNO R3 narumkos, https://e.lanbook.com/book/454343
(marta oopammenus: 30.04.2025). —

Pexxum moctyma: st aBTOpu3.

WH/INKAaTOPOB, UCTIOJTHUTEILHBIX MEXaHU3MOB H
YCTPOKCTB : yuebHoe mocodue ais By30B / E. A.
AkceHoBa, B. B. bypkos, A. B. BacunpkoB. —
Cankr-IlerepOypr : Jlans, 2025. — 84 ¢. — ISBN
978-5-507-51674-2. — TekcT : aneKTpoHHbIH // JIaHb
: DJIGKTPOHHO-OUOJIMOTEYHAsI CHCTEMa

OJIL30BaTEIEH.

6. IlepedueHp coBpeMEHHbIX NPOPECCHOHATIBHBIX 0a3 JaHHBIX W
UH(POPMAILIMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOpPBIE MOTYT HCIOJIB30BaThCS IPH
OCBOEHUU JIUCUUIUIMHBI (MOZYJIS).

HayuHnas anexktponHas onbnuoreka (www.elibrary.ru)

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

7. llepedyeHb JNHIIEH3UOHHOTO U  CBOOOJHO  PaACHPOCTPAHSIEMOIO
MPOrpaMMHOTO OOEecCredeHusi, B TOM YHCJI€ OTEUYECTBEHHOTO MPOU3BOJICTBA,
HEO0OXOMMOTO JIJIS1 OCBOCHUSI TIUCIUTUTUHBI (MOYJIs).

HuTerpupoBanHas cpefa pa3padoTKu MporpaMMHOro obecnedenuss Arduino
IDE

8. Omucanue MaTepHAIBPHO-TEXHUUYECKON 0a3bl, HEOOXOAUMON st
OCYIIECTBIICHUSI 00pa30BaTEIILHOTO Mpoliecca Mo IUCIUILTHHE (MOIYIIIO).

Komnsrorep u mpe3eHTanmoHHoe 000pyA0BaHNe

N3meputenbuble mpuOoOphl  (TECTephl, ocuuwiorpadsl, J1abopaTOpHbIE
HMCTOYHUKH TTUTAHUS)

Pabouee MecTo cTyeHTa Ui POBEACHUS J1TaOOPATOPHBIX 3aHATHIMA

[15BM

MUKpOKOHTPOJIIEP ¢ KOMILJIEKTOM 3JIEKTPOHHBIX KOMIIOHEHTOB ISl COOPKHU
cxXeM

W3mepurenbHbie mpubOpsl  (Tectep, ocuuiuiorpad) u  gadbopaTOpHBIMA
MCTOYHHK TTUTAHUS



9. ®opMa NpoMEKYTOUHOU aTTECTAIUU:

3auet B 9 cemectpe.

10. OueHouHbIE MaTEPHAIIBI.

OueHOYHbIE MAaTEpUAIIbI, TPUMEHSIEMBIE TIPU MPOBEICHUH TPOMEKYTOUYHON
aTTeCTallui, pa3padaThIBAlOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHUBHBIM
aktom PYT (MUUT).



ABTODBI:

3aBeyromui kadeapoi, mpodeccop,
1.H. Kadenps! « TsAroBeiii OIBIKHON

COCTAaB JKEJIE3HBIX JOPO» O.E. ITynoBukoB
CornacoBaHo:
3aenyrommii kadeapon DulJl O.E. [IynoBukoB

[Ipencenarens yueOHO-METOIUICCKOM
KOMUCCHH C.B. Bonoaun



