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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

ensamu ocBoeHUsT y4eOHOW JUCHMUIUIMHBI "ABTOMAaTH3UPOBAHHBIC U
MUKPOIIPOIIECCOPHBIE CUCTEMBbl YIPABICHUS DJICKTPOIOJBM)XHBIM COCTaBOM"
SIBJISTFOTCSL:

- chopMUpoOBaTh y CTYJEHTOB OCHOBHBIE MPEJCTABICHUS 00 YCTPOMCTBE,
MPUHIINIE IEUCTBUA U cielU(DUKE YIPABISIONINX BRIUUCIUTEIIbHBIX MAIIIWH;

- U3Y4YUTh CHOCOOBI W KPUTEPUU BHIOOpPAa OCHOBHBIX KOMIIOHEHTOB
MHUKPOTIPOIIECCOPHBIX CUCTEM YIPABICHUS JIEKTPOIMOABUKHOTO COCTABA;

- U3YYHTh CTPYKTYPY MUKPOIIPOIIECCOPHBIX CUCTEM YIPABJICHUS.

3ajauaMu  OCBOEHHUS Y4e€OHOM JUCHMIUIMHBI "ABTOMATH3UPOBAHHBIE U
MHKPOIPOIIECCOPHBIE CHUCTEMBI YIPaBICHUS SJCKTPOMOIABMXHBIM COCTaBOM"
SIBJISTFOTCSL:

— OCBOEHHUE CTPYKTYpPbl JICKTPOHHO-BBIUMCIUTEIIBHOM MAIIMHBI, a TaK¥kKe
Ha3Ha4YeHUsT €€ OCHOBHBIX KOMIIOHEHTOB — TIPOIIECCOpa, 3allOMUHAIOIIUX
YCTPOMCTB U yCTPOUCTB BBOJ1a/BbIBOAA MH(OPMALIUH;

— OCBOGHHE YCTpPOMCTBAa M TMPUHIUIA JEHCTBUS YCTPOUCTB CBSI3U
MHUKPOIIPOIIECCOPHBIX CUCTEM YIIPABJICHUS C TEXHUYECKUM OOBEKTOM — aHaJIOTO-
upOBBIX U MHU(PPO-aHATOTOBBIX MpeoOpa3zoBaTeieii, YCTPOMCTB BBOJA/BBIBOAA
JIMCKPETHBIX CUTHAJIOB;

— OCBOCHHME pA3IUYHBIX amnmapaTHbIX IUIaTHOPM, HCHOIB3YEMbIX IS
W3TOTOBJICHUSI MHUKPOIPOIIECCOPHBIX CHUCTEM YIPABICHUS, TPUHIIUIIOB UX
MOCTPOCHUS, a TaKXKE€ METOJOB TOBBIMICHUS HAIEKHOCTH U 0O€30TKAa3HOCTH
YIPaBJISIONINX BRIUUCIUTEIIBHBIX MaIITHH.

2. [Inanupyemsble pe3yibTaThl 00yUYeHUS 10 AUCIUIUIMHE (MOIYJIIO).

[lepeuenr GopMHUpyeMBIX pe3ylbTaTOB OCBOCHHSI  00Opa30oBaTEIbHOM
nporpamMmbl (KOMIIETEHLIUI) B Pe3yJIbTaTe 00yUYeHUs M0 AUCHMIUIMHE (MOIYIIO):

IIK-7 - Cnoco6eH nmpoBoauTh 00y4eHre pabOTHUKOB JOKOMOTUBHBIX OpHUTal
TATOBOI'O MOJIBUKHOTO COCTaBa (J1ajiee- JTOKOMOTHMBHAsi Opurajaa), TEXHUKOB IO
pacuiudpoBKe  MapaMeTpoB  JBUKEHUS  JIOKOMOTHMBOB  (MOTOPBAaroOHHOTO
MOJABMYKHOT'O COCTaBa).

OO0yueHnue 1Mo qUCIUIUIMHE (MOIYIIIO ) IPEAIoIaraeT, 4YTo 1Mo ero pe3yJbraTaM
oOyuarommmiicst Oyier:

3HATH:
TpeOoBaHUs HOPMATHBHO-TEXHUYECKOW JOKYMEHTAIIUU, TEXHUYCCKUX
PErIaMEeHTOB K MUKPOIIPOLIECCOPHBIM CUCTEMAaM yIipaBieHus. CTPYKTypy U COCTaB



MUKPOTIPOIIECCOPHBIX CHUCTEM YIIPABJICHUS TATOBOTO TMOJBMXHOTO COCTaBa,
MEPCTICKTUBBl  Pa3BUTHS CHUCTEM yMpaBlIeHUS. Bo3MOXXHOCTH H  00macTH
MPUMEHEHUST CPEJACTB MUKPOMPOIIECCOPHONH TEXHUKHA Ha IOJBUKHOM COCTaBeE.
Oranbl pa3BUTUS BBIYUCIUTEIHHON TEXHUKU U €€ MPUMEHEHUS IS YIpPaBICHUS
TexHu4eckuMu oobekTamu. OcHoBBI Teopun nHPopmaruu. CrocoObr 00padboTKH
CUTHAJIOB B MUKPOIIPOIIECCOPHBIX CHCTeMax ympaBieHus. CeTeBble TEXHOJIOTHH,
MPUMEHSIEMBbIE TIPU OPTaHU3AIMHI CHCTEM YIIPaBJICHUS U B IPOMBIIINIEHHOCTH.

Baaners:

- MeTtonamu BbIOOpa pPEXKUMOB PabOThl YCTPOMCTB MUKPOIPOIECCOPHBIX
CHUCTEM .

- Merogamu pacu€ta W BbIOOpa IMapaMeTPOB YCTPOMCTB, COCTBIISIONINX
«OOBSI3KY» MHUKPOKOHTpPOJIJIEpa B MUKPOTIPOILIECCOPHOM CHCTEME

- MeTonamMu BBIIIOJIHEGHUST W H3MEPEHUN B IensaXx HHGOPMaIlMOHHON
3JIEKTPOHUKH, MUKPOIIPOIIECCOPHBIX CUCTEM U JIMHUU CBSA3U

YMmerts:

- PazpabaThiBaTh anropuTMbl W TPOTPaMMbl JUIsi MHUKPOIPOIECCOPHBIX
CUCTEM YIIpaBJICHHUS;

- PaspabarpiBaTh MNPUHIMIHATIBHBIE CXEMbI, HW3TOTaBJIMBATh MPOTOTHII
CHUCTEMBI YIIPaBJICHUS U OTJIAXKUBATH €TO.

3. O0beM TUCTUIUTUHBI (MOJTYJIS).
3.1. O6mas Tpy10€MKOCTh AUCIUILIUHBI (MOIYJIs).

OO6mrast TPyIOEMKOCTh AUCIUIUIMHBI (MOIynst) coctaBisier 3 3.e. (108
aKaJeMHUYeCKUX daca(oB).

3.2. O6bem aucuMIUIUHBL (Monaynsi) B (opMe KOHTAaKTHOW pabOThI
oOyyarmuxcst C  MeJarorM4ecKuMu  paboTHUKaMu ©W  (WIM)  JIMIIAMH,
IPUBJIEKAEMBIMH K peajin3aluu o0pa3oBaTesIbHOM MporpaMmbl Ha UHBIX YCIOBHUSIX,
IPU [IPOBEJICHUH YUEOHBIX 3aHATUN:

KonunyectBo yacoB

Tun yueOHbIX 3aHATHH
Bcero | Cemectp Ne9

KonrakTHas paboTa rmpy npoBeieHUN Y4eOHBIX 3aHSATHH (BCET0): 64 64
B toM uncie:

3aHATHSA JIEKIIUOHHOTO THIIA 32 32
3aHATHS CEMUHAPCKOTO THITA 32 32

3.3. O6bemM UCHMIUIMHBI (MOAYJsA) B (opMe CaMOCTOSATEIBbHOM PabOThI
oOydJarommxcs, a Takke B (opMe KOHTAKTHOH pabOThl OO0ydaromMXCcs ¢




NeAarorndecKuMu pabOTHUKAMU U (WJIH) JIUIIAMH, TPUBIIEKAEMbBIMH K peaTn3aiu
0o0pa3oBaTeNpbHOM TMPOTrpaMMbl HA HWHBIX YCIOBHUSAX, TMpPH MPOBEACHUU
IIPOMEKYTOUHOM aTTeCTallMK cOCTaBisieT 44 akaieMHuecKuX yaca (OB).

3.4. Ilpu oOy4eHnu Mo UHAUBUAYATIFHOMY Y4EOHOMY IIJIaHy, B TOM YHCIIE IIPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM AUCITUIUIMHBI (MOJIYJIsI) MOXKET OBITh pean30BaH
MOJIHOCTBIO B (DOPME CaMOCTOSITEIbHON paboThl 00yJaronuxcs, a Takke B hopme
KOHTAKTHOM paboThl 00YYaIOIIMXCS C MEJarornuyecKuMu pabOTHUKAMU U (WJIH)
JUIaMH, TIPUBJIEKAEMBIMU K peaau3aiuu o0pa3oBaTebHON MPOrpaMMbl Ha UHBIX
YCJIOBUSIX, TIPU MPOBEJACHUU TPOMEKYTOUHON aTTECTaIIUH.

4. ConeprkaHue JUCIUTUIAHBI (MOIYJIIA).

4.1. 3aHATHA TEKOIUOHHOT'O THUIIA.

/ TemaTtuka JICKIIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC
II/11

1 Tpe6OBaHI/ISI HOpMaTHBHO-TCXHH‘{eCKOﬁ JAOKYMCHTAlIUU K MUKPOIIPOLECCOPHBIM
CUCTCMaM YIIPAaBJICHUA

Ilepeyens HopMmaTuBHO-TexHUneckor gokymenTanuu. TP TC, TOCT, TY. TpeboBaHusi, yCTaHOBICHHbIC
JIOKyMEHTaMH K MUKPOTIPOIIECCOPHBIM CUCTEMAaM yrpaBiieHUs. DyHKIIUH MUKPOIIPOLIECCOPHBIX CUCTEM
YIIPaBJICHUS

2 BrraucnureabHbIE MalllWHBI, 3TAIlbl UX PAa3BUTHA, IPUMCHCHHUEC KOMIILIOTCPOB JIA
YIIPaBJICHHUA TCXHUYCCKUMU 00BEKTaMU.

AHanmoroBsic u OJICKTPOHHBIC III/I(I)pOBI)Ie BBIYHCJIINTCIIbHBIC MAIIUHBI. CHCHI/IEU'H/IBI/IpOBaHHLIe u
YHUBEPCAJIBbHBIC BBIYUCIIUTCIIbHBIC MAllIUHBI. HpeI[CTaBJ'IeHI/Ie JaHHBIX B HPI(l)pOBOfI BBIYMCIIUTSILHOM
MalInuHe

3 |CTpykTypa YHUBEpPCAITBHON BBIYUCIUTEIHLHON MAIITHHBI

OCHOBHBIE KOMITOHEHTHI. LleHTpabHbII porieccop, 3alIOMUHAIONINE YCTPOHCTBA, YCTpOiicTBa
BBOJ/BEIBOJA nH(popManuu. [IIuHbI

Konmnemnus moctpoenus yHusepcansHol OBM. ApxTekTypa ¢hon Heiimana. ["apBapackas apxuTekTypa.

4 Hpoueccopm. ApXI/ITeKTypBI mpoueccopoB, UX 0COOEHHOCTH 1 00J1aCTh MMPUMCHCHH.
CrpykTypa nporeccopa.

[Monsitre cucremsl komana. Ocobernnoct RISC, CISC apxutekTypsl.

Apu(METHKO-IIOTHUECKOE YCTPOMCTBO, PETHCTPBI, CYETUUKU

5 |3amomuHaronue ycrpoiictBa. Haznauenue, mpuHIun aecteus. Bzaumoneiicreue

IIPOLIECCOpa U 3alIOMUHAIOLIUX YCTPOMCTB.

ITocTostHHEBIE 3aTOMKHAOLINE YCTPOicTBAa. OCOOEHHOCTH KOHCTPYKIMH, IPUHINA JEHCTBHSA, 001acTh
MIPUMEHEHHS.

3armoMuHAIOIIE YCTPOICTBA C IPOUBOIBHOM BEIOOPKOH. OcOOEHHOCTH KOHCTPYKIIWH, TPUHITUIT JCHCTBUSI.
Hepapxus B opraHu3alnuy 3alloOMUHAOMMX YcTpoiicTs [IIDBM

6 |YcTpoiicTBa BBO/IA/BBIBOIA.
Hasznayenue ycTpHOCTB BBOJIa BEIBO/IA, MX KiIacCH(UKAIMS YCTPOICTB 110 TUILY 00padaThiBaeMbIX
CHUTHAJIOB, aHAJIOTO-LU(POBLIE, U(PPO-aHATIOTOBbIE IIPE0Opa30BaTeNH, yCTPOHCTBA BBOIa/BHIBOA

HU(POBBIX CUTHAJIOB




n/n

TemaTrKa JICKIIMOHHBIX 3aHATHH / KpaTKOE COJIepIKaHue

AmHanoro-1udpoBsie MpeoOpa3oBaTEIIN.

Hasraauenne ananoro-nudpoBbIx npeodpazoBarenei. Omepanny KBAaHTOBAaHUHSA IO YPOBHIO,
JIMCKpETU3aliy 110 BpeMeHn. BoccranoBanenue curHana. [IpeobpasoBarenn HanpspKeHHS B KOA U YaCTOTHI
B kKoJ. HasHaueHue, mpuHIMIT AEHCTBUS aHaJIOro-IU(POBLIX peodpasoBateneil. [lapanemnsubiii AL,
unrerpupytomuit AL, Jlensra-Curma AL [IpeoOpa3zoBanue npoiaeHHOTO IyTH U CKOPOCTH B
U(POBOI SKBUBAJICHT

[{udpo-ananoroseie npeoOpa3oBaTey.

Haznauenue, npuHImn gecTBus nudpoaHaIoroBeIX npeodpas3soateneil. [IpeodpasoBaTenu ¢ MaTpurei
JIBOMYHO-B3BEIICHHBIX Pe3UCTOpOB 1 MaTpurer R-2R. Xapakrepuctuku mudpo-aHaIoroBbx
npeoOpa3oBaTenei

YCTPOﬁCTBa BBO,Z[&/BBIBOI[a JUCKPETHBIX CUTHAJIOB U UBMCPECHUSA BPEMCHU.

DJIeMeHThI YCTPHOCTB BBO/Ia/BbIBO/IA IIU(POBBIX CUTHAIOB. | eHEpaTOpPhI, TAMEPHI, CUETUUKH. Peanu3arus
Pa3IUYHBIX 33/1a4, BBITIOJHSIEMbIX MUKPOMPOIIECCOPHBIMU CHCTEMAMH YIIPABICHHUS MIPU TIOMOIIU CPECTB
00pabOTKH ITU(PPOBBIX CUTHAIIOB.

10

CpencTBa KOMMYHUKAIIUU MUKPOIIPOLIECCOPHBIX CUCTEM YTPABIICHHUS.
Kanans! cBS3u MEKPOIIPOIIECCOPHBIX cucTeM. MHTepdeiichl, MPOTOKOIE 0OMeHa HH(OpMAaITHEH.

11

TexHONI0rnu MOBLINIEHUS Ha,[[é)KHOCTI/I 1 0€30TKa3HOCTH MHKPOIIPOLECCOPHBIX CUCTEM
YIIPaBIICHUA.

ArnmapaTHast ”30BITOYHOCTH U U30BITOYHOCTD JAHHBIX, PE3CPBUPOBAHIE OCHOBHBIX KOMITOHCHTOB
MHUKPOIPOIIECCOPHBIX CUCTEM yIpaBiicHus. KoJbl ¢ 00HApyKEHHUEM OIIMOOK U KOJIBI C KOPPEKITUCH
OImunboK

12

CTpyKTypa MUKPOIIPOIIECCOPHOM CUCTEMBI YIIpaBIEHUs JOKOMOTHUBA. PactipenenéHublit
MHOTOYPOBHEBBIN MOJAX0]T K TOCTPOCHUIO MUKPOIIPOIIECCOPHBIX CUCTEM yIIPaBICHHUS.
3agauu, peraemMble pa3TnyYHbIMA KOMITOHEHTAMU MUKPOTIPOILIECCOPHBIX CUCTEM
ynpaneHusi. Beibop anmapatypbl MUKPOIIPOIIECCOPHBIX CHCTEM yIPaBICHUS

CTpyKTypa MUKPOIIPOLIECCOPHOM CUCTEMBI YIPABIEHUS JIOKOMOTUBA. Pacnipeienn€HHbII MHOTOypOBHEBBII
MOoAXO0J K MOCTPOCHUIO MUKPOIIPOLECCCOPHBIX CUCTEM YIIPABJICHUS. 33.,[[21‘{1/1, peuiacMbIC PA3JIMIHBIMU

KOMIIOHCHTAMH MUKPOIIPOIECCOPHBIX CUCTEM YIIPABJICHUA. BLI60p arnmnaparypbl MUKPOIIPOLECCOPHBIX
CUCTEM YIIPABJICHUSA

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie pabOThI

o/

HaumenoBanue mabopatopHbIX paboT / KpaTKoe CoJepKaHue

3HakoMcTBO ¢ Tuiatgopmoit Arduino.

HccrenoBanme MakeTHOI ATkl [T OECIIaedHOT0 MOHTaKa dIIEKTPOHHBIX cxeM. COop U oTiagka
ANEKTPOHHBIX cXeM. [loryueHre HaBBIKOB HCIIONIF30BaHUE N3MEPUTEINBHBIX TPHOOPOB.

I/I3yquI/Ie YCTpOﬁCTBa IOPTOB BbIBOAA HH(i)pOBBIX CHUI'HAJIOB. HOJ'Iy‘-ICHI/IC HaBbIKOB paGOTLI C
MHTErPUPOBAHHON Cpellol yIpaBiieHHs1, pa3pabOTKU U 3arpy3KH B MaMATh KOHTPOJIJIEPA ¥ UCTIOJHEHUS
IPOrpaMMm

BBoa ud)poBbIX CUTHATIOB.

Peannzanus mopsaaKoBO-BpEMEHHOTO CBSI3BIBAHUS B 3a1auax ynpasieHus. [10mydeHne HaBBIKOB
yIpaBIIeHUs] YCTPOICTBOM BBOJA IIM(POBOro curHana. MeToapl mojiaBieHue apede3ra KOHTaKTOB, BBOI B
MHUKPOKOHTPOJUIEP HHPOPMALIUH OT IepeKITroYaTeneit

Uccnenoanue mudpo-aHamoroBoro npeodpazoBaress
Uccnenosanue LIAII ¢ marpuneii R-2R. Onpenenenne xapakTepucTHK TOYHOCTH NpeoOpa3BaHus
rQpoBOro cUrHaia




HanmenoBanwue 1abopaTopHBIX paboT / KpaTKoe CoJepKaHue

4  |UccnenoBaHue aHaioro-nudpoBoro npeodpazoBaress
UccnenoBanue napamiensaoro AL

5 |HccnenoBaHue reneparopa ¢ LIMPOTHO-UMITYIbCHOM MOy e
I'enepaTop ¢ MMPOTHO-UMITYIbCHOM MOAYJIAIME!l MUKPOKOHTpOJLIepa. M3yueHue ycTpoiicTBa, ciocodoB
IPOrpaMMHPOBaHUs TeHEPaTOPa

6 |lllupoTHO-UMITYIBCHBIN MPeoOpa30BaTElb MOCTOSHHOTO HAMPSHKCHUS

YnpaBieHue JBUraTeaeM MOCTOSIHHOTO TOKA. Y CTPOMCTBO U IPUHLMI IEUCTBUS MOCTOBOTO
npeobpaszoBarers. Vcrmoms30BaHHE MOCTOBOTO IIPeoOpa30BaTelIs Al peBEPCUPOBAHUS IBUTATEIIS.
7 |ABTOHOMHBIN HHBEPTOP HAMPSHKEHUS C IIUPOTHO-UMITYJIBCHOM MOYJIAIIMCH
[Tpumenenne naBepTOpoB. [IpuHIUT (hOPMHUPOBAHNUS BEIXOIHOTO CHI'HAJIAa MHBEPTOPA. AJITOPUTM
yYHpaBJICHUS KIIFOUaMU UHBEPTOpPA. Crioco0b1 BO3,H€I7[CTBPI$I Ha MapaMETpbl BBIXOJHOI'O CUT'HAJIa

4.3. CamocrosTenbHas padboTa 00y4aromuXxcs.

/ Bun camocrosiTenbHO# paboTh
n/n

1 |IToxgroroBka k 1abopaTopHBIM paboTam

IToaroroBka kK IpOMEKYTOUYHOHN aTTECTALUH.

[ToaroToBka K T€KyIemMy KOHTPOJIIO.

5. llepedenr wu3maHuii, KOTOpbIE PEKOMEHAYETCS UCIOIb30BaTh MpHU
OCBOEHUHU JTUCIUIUIMHBI (MOJTYJIS).

Ne
y bubnuorpaguyeckoe onrcanue Mecro nocryna
n/m
1 MHuUKpOTIpOIIECCOPHBIE CUCTEMBI ABTOBEACHUS HTB (yu.3); HTbB (yu.6); HTb
3JIEKTPONOABMXHOTO cocTaBa JI.A. bapanos, S1.M. (96.)

l'onosuuep, E.B. Epodees, B.M. Makcumos; [Tox
pen. JILA. bapanoBa OgHOTOMHOE U3/1aHKE
Tpancnopr , 1990

2 Muxkpomporeccopsl 1 MuUKpomiporieccopabie cuctemsl | HTb (39); HTB (yu.3)

ynpasneHus npeodpazonatesnsamu D.11.C. A.H.
CaBocekuH, O.E. [Tynosukos; MUUT. Kad.
"OnexTpuueckas Tara" Ognoromuoe nznanne MUUT

, 2007
3 MeTtoanueckue ykazaHus K jabopatopHbim padotam | HTB (y4.3)

[0 JUCLUILINHE "ABTOMaTU3UPOBAHHBIE CHCTEMBI
YIpaBIEHUS 3JIEKTPONOABIXKHBIM COCTaBOM" 1Jis
cneruanbHocT 181400 "DnexTpuueckuii TpaHCIOPT
xene3nsix gopor' A.H. CaBocekuH, O.E. [1ynoBuKoOB;
MUUT. Kad. "Dnexrpuueckas Tsra" OgHOTOMHOE
n3manne MUNUT | 2002




4 | Paznobapos, A. B. ABTOMaTH3MpOBaHHBIE U URL:

MHKPOIIPOIIECCOPHBIE CHCTEMBI YIIPABICHHUS https://e.lanbook.com/book/419459
3IEKTPOIIOBIKHBIM COCTABOM : yuebHoe mocobue / | (Aata odpamenns: 30.04.2025). —
A. B. Pazno6apoB. — Omck : OMI'YIIC, 2022 — Pexcm HOCTylza: AL aBTOPHS.
Yacts 2 — 2023. — 128 ¢. — ISBN 978-5-949- HOB3OBaTEreH

41317-3. — TexkcT : 21eKTpoHHBIH // JIaHb :
3JIEKTPOHHO-OMOIMOTEeYHAs cUCcTEMA.

5 AxcenoBa, E. A. [IpuHIUIIBI TOJIKITIOUEHUS K URL:
xouTposiepy Arduino UNO R3 narumkos, https://e.lanbook.com/book/454343
WHIUKATOPOB, UCTIOJTHUTEIHHBIX MEXAaHU3MOB U (nara obpamenus: 30.04.2025). —

YCTpOICTB : yueOHOe mocobue 11s By30B / E. A. Pexcum noctyna: anst aBTopus.

AxcenoBa, B. B. bypkos, A. B. BacuibkoB. — MOTL30BATEIICH.
Cankr-IlerepOypr : Jlans, 2025. — 84 ¢. — ISBN
978-5-507-51674-2. — TekcT : 3neKTpoHHbIH // JaHb

: DIIEKTPOHHO-OMOIMOTEYHAs CUCTEMA

6. IlepeueHb COBpEeMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH(OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJb30BAaThCS IPHU
OCBOEHUHU JTUCIHUIUTHHBI (MOTYJIS).

Hayunast snextponnas oubnuoreka (www.elibrary.ru)

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

7. IlepeueHb  JUIIEH3UOHHOTO U  CBOOOJHO  PACHPOCTPAHIEMOTO
MpPOrpaMMHOTO OOECIICUYeHHUsI, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIUMOTO JIJIsi OCBOCHHUSI TUCITUTIIIUHBI (MOIYJIs).

WuTerpupoBanHas cpefia pa3padoTKu MporpaMMHOTO obecnieuerust Arduino
IDE

8. OmnmucaHue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOJAUMOM IS
OCYIIIECTBJIEHUSI 00pa30BaTEILHOrO Mpoliecca Mo JUCIUIUIMHE (MOIYJIIO).

Komnbrorep u nmpe3eHTannoHHoe 000pyA0BaHNE

N3meputenbuble  npuOoOpsl  (TeCTephl, ocuuwuiorpadnl, J1abopaTopHbIC
UCTOYHUKHU TTUTAHUS)

Pabouee mecTo cTyeHTa AJis NPOBEACHUS J1aOOPATOPHBIX 3aHATHM

I[15BM

MUKPOKOHTPOJIIEP ¢ KOMILJIEKTOM 3JIEKTPOHHBIX KOMIOHEHTOB JUIsl COOpPKU
cXeM

W3meputensupie mpubopel (TecTep, ocmumiorpad) u J1abopaTOpPHBIN
UCTOYHUK TTUTAHUS



9. ®opma TpOMEKYTOUHOMN aTTECTAIIUU:

3ayeT B 9 cemecTpe.

10. OnieHoYHbIC MaTEpHUAIbI.

OreHOYHBIE MaTepHUabl, TPUMEHSIEMBIE TTPU MTPOBEACHUH TPOMEKYTOUHOM
aTTeCTAaIlM, pa3padaThIBAIOTCS B COOTBETCTBHHM C JIOKAJIBHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

3aBeyromui kadeapo, J0LEHT, I.H.
Kadeapsl «IeKTporoe3aa u

JIOKOMOTHUBBD» O.E. IlynoBukoB
CornacoBaHo:
3aBenyromuii kadeapoit Dull O.E. IlynoBukoB

[Ipeacenarens yueOHO-METOIUIECKOM
KOMUCCUHU H.A. Augpusgnona



