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caMocTosiTebHast paboTa
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46
61,85

0,15

Cemectp
(<Kypc>.<Cemectp Ha 6 (3.2)
Kypee>) Hroro
Henens 14 1/6
Bug 3ansTuit i PII I PIT

Jlexmun

20 20 20 20
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26 26 26 26
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B Tom uncine B popme
MPAKT.IIOTOTOBKA

HUroro aygn.

46 46 46 46

KonTakrHas paboTa

46,15 46,15 46,15 |46,15

Cam. pabora

61,85 161,85 161,85 61,85

Hroro

108 |108 |108 |108

Bupt KOHTpPOJIA B CEMECTpax:

3a4eThI C OLICHKOM 6

OOKYMEHT NOANMMCAH
SNEKTPOHHOW NOAMNUCHLIO

CepTtudmkat: 4CDID374E2F69F6DB7FF82363E44AD3B
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ITporpammy cocTaBUI(1):

xkmH, Hoyenm, Illadpun Heopb Bradumuposuy

Pabouas InporpaMmMa JUCHUIIINHBL

OCHOBBI IPOrPAMMHUPYEMOIi MHKPO3JIEKTPOHHKH

paspaborana B coorBercTBuu ¢ ®I'OC BO:

DeepatbHbIil FOCYAapCTBEHHbIH 00pa30BaTEbHbIN CTAHIAPT BBICIIETO 00pa30BaHus - OaKallaBpUAT M0 HAMPABJICHUIO TOATOTOBKH
44.03.05 Tleparorunueckoe obpa3oBanue (¢ AByMs poduiisiMu moAroToBku) (mpukas MunoOpHayku Poccun ot 22.02.2018 1. Ne 125)

COCTaBJICHA HA OCHOBAHHH lee6Horo IJiaHa:

44.03.05 Tleparoruueckoe oOpa3zoBanue (C IByMs MPOQUISIMHA MOJTOTOBKH )
HaIpaBJIeHHOCTH (MMPodHIIb) 00Pa30BaTEILHOM MPOrPaMMBbI

duznka U TEXHOIOTHUS

Brinmyckarommue kadeapsr:

DU3UKK U METOIUKHU 00yueHus pusnke; TEXHOIOTHH U MPEIIPUHIMATEIILCTBA

Pa6ouas nporpamma o700peHa Ha 3acelaHuH Kadeapsl

D5 TexHoJioruu 1 npeANPUHUMATETbCTBA
[IpoTokoi ot 03.05.2023 1. Ne 8
3aB. kadenpoit boprHoBckuii Cepreii BuranbeBnu

Ipencenarens HMCC(C)
2022 r. Ne



1. LIEJIM OCBOEHMWS AUCLIMILIMHBI (MOIYJIST)

DopMHUpOBaHHE CUCTEMbI 3HAHU, YMEHHI 1 HABBIKOB JJISl OPraHU3alK PabOThl 00YYatOLUIUXCs [0 KOHCTPYHUPOBAHUIO CXEM U3
9JIEKTPOHHBIX KOMIIOHEHTOB M POTrPaMMHUPOBAHUIO KOHTPOJUIEPOB ISl YIIPABICHUS UMH.

2. MECTO JUCHUILJIUHBI (MOAYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI

Huxn (pazgen) OIL:

[B1.BJII1.01.]12.01

2.1|TpeGoBaHusI K MpeIBAPUTEILHON MOATOTOBKE 00y4aKOIIEroCsi:

2.1.1|9neKTpOTeXHUKA 1 JICKTPOHHUKA

2.1.2|Briciias MmaTeMaTHKa

2.1.3|MexaTpoHuKa ¥ pOOOTOTEXHUKA

2.2| IMcuMIuIHHBI (MOYJIM) H MPAKTHKH, IJIsi KOTOPBIX OCBOEHNE IAHHOI JUCHUIIHHBI (MOIYJIs) HEOGX0UMO KaK

npeamecTeyrouniee:

2.2.1|MexaTpoHHKa ¥ POOOTOTCXHUKA

2.2.2|TlepenoBbie IPOU3BOACTBEHHBIC TEXHOJIOTUH

2.2.3|OcHOBBI pa3paboOTKH BUPTYaJIbHBIX HHCTPYMEHTOB

3. KOMIIETEHIIMHX OBYYAIOINEI'OCs, @OPMUPYEMBIE B PE3YJIBbTATE OCBOEHUS JTUCIIUITIJINHbBI

(MOAY.JIsI)

MIIK-1: Cnocoden MJIAHUPOBATH U IPUMEHATH TEXHOJOTHYE€CKHUE IMPOLECCHI U3IrOTOBJICHUA 00bEKTOB Tpyaa B

npogeccHoHAILHOI MeIaroru4eckoii 1esireJIbHOCTH

MIIK-1.1: BrageeT 3HaHUSIMH 0 TPAAULMOHHBIX, COBPEMEHHbIX U MePCNEeKTHBHBIX TEXHOJOTHYEeCKUX Mmpoieccax

3HaTh:
VYpoBeHs |  |YBepeHHO 3HAET NPHHIMITEI COOPKH M IPOTPAMMHUPOBAHHUS IEKTPOHHBIX CXEM, BUIBI M 00JIaCTH MPUMEHEHUS
JIEKTPOHHBIX KOMIIOHEHTOB, COBPEMEHHBIE U NIE€PCIEKTUBHBIEC TEXHOIOTHH CXEMOTEXHUKU U IIPOrPaMMHUPOBAHUS
VYposeHb 2 |3HaeT NPUHIMIIBI COOPKU U IPOrPAMMHUPOBAHUS IEKTPOHHBIX CXEM, BUJIBI U 00JIAaCTH IPUMEHEHUSI JJICKTPOHHBIX
KOMIIOHEHTOB, COBPEMEHHBIE U IEPCIIEKTUBHbBIE TEXHOJIOTHH CXEMOTEXHHUKH U MIPOrpaMMUPOBAHHS
VYposens 3 |[IoBEpXHOCTHO 3HAET NMPHHIUIBI COOPKH U IIPOTPAMMHUPOBAHIS DJIEKTPOHHBIX CX€M, BUIIBI I 00JIACTH MPUMEHEHUS
JIEKTPOHHBIX KOMIIOHEHTOB, COBPEMEHHBIE U NIE€PCIEKTUBHBIEC TEXHOIOTHMH CXEMOTEXHUKU U IIPOrPaMMHUPOBAHUS
Ymersn:
VYposenb | |DddexTuBHO cOOHpaATh U MPOrPaMMHUPOBATH AJIEKTPOHHBIE CXEMBI U3 PACIIPOCTPAHEHHBIX KOMITOHEHTHI
VYposenb 2 |CobupaTh U IPOrpaMMHUPOBATH JIEKTPOHHBIE CXEMBI M3 PACIPOCTPAHEHHBIX KOMIIOHEHTHI
VYposens 3 |He nocratodno 3¢(eKTHBHO cCOOMPATH U IPOTPaMMHPOBATH AIEKTPOHHBIE CXEMBI H3 PACIIPOCTPAHSHHBIX
KOMIIOHEHTBI
Buaaners:
VYposenb |  |YBepeHHO BitazieeT HaBbIKAMH COOPKH M IPOrPaMMHUPOBAHUS 3JIEKTPOHHBIX CXEM
VYposenb 2 |Bnageer HaBbIkaMu COOPKH U IPOTPaMMHUPOBAHUS IIEKTPOHHBIX CXEM
VYposenb 3 |[ToBEpXHOCTHO BiajieeT HABBIKAMH COOPKHU M ITPOTPAMMHUPOBAHUS SJICKTPOHHBIX CXEM
MIIK-1.2: leMOHCTPUPYET YMEHHUS IKCIUTYaTAMN Y4eOHOT0 000py10BaHHSI MPU CO3IaHUN 00HEKTOB TPYyAa
3HaTh:
VYpoBens | | YBepeHHO 3HaeT criocoObl H300pakeHH s IEKTPOHHBIX KOMIIOHEHTOB, COCTABIICHHUS CXEM, TIPHHIUITBI KX COOPKHU U
IpOrpaMMHPOBAHUS
VYposens 2 |3HaeT ciocoObl H300PAXKEHUS 3TEKTPOHHBIX KOMIIOHEHTOB, COCTABJICHUS CXEM, IPUHIUIEI UX COOPKHU U
MIPOTPaMMHUPOBAHUS
Yposenb 3 |[ToBEpXHOCTHO 3HAET CIIOCOOBI M300PAXKEHUS 3IEKTPOHHBIX KOMIIOHEHTOB, COCTaBJICHHS CXEM, IPUHIIMITBI UX COOPKHU
U IPOTPaMMHUPOBAHUS
Ymern:
VYposens | |YMeet 3 hexTHBHO UUTATH U H300pAKATh IEKTPOHHBIE CXEMBI, BBIIONHATD ONEpalliy 10 cOOpKe, MOAKIIOUCHUIO U
IIPOrPaMMHUPOBAHHUIO SJIEKTPOHHBIX KOMIIOHEHTOB
YpoBenb 2 |YMeer yuTaTh U M300paXKkaTh INEKTPOHHBIE CXEMBI, BBIIOJIHATH OTNIEPALIUH 110 COOPKE, TOAKIIOYESHUIO 1
IIPOrPaMMHUPOBAHHIO TEKTPOHHBIX KOMIIOHEHTOB
VYposens 3 |He noctatouHo 3¢h(eKTUBHO yMeeT UNTATh U H300paKaTh HJIEKTPOHHBIC CXEMBI, BBIIOIHAT ONEepaLuy 1o cOopKe,
MTOJIKITFOYEHHIO U IIPOrPAMMHUPOBAHHIO JIEKTPOHHBIX KOMIIOHEHTOB
Baaners:
Yposenb |  |YBepeHHO BiajieeT HaBbIKAMH HOJKIIFOYEHUS, TPOrPAMMHUPOBAHUS, HACTPOWKHU M 3KCIUTyaTalluK AIEKTPOHHBIX
IIPOrPaMMHUPYEMBIX KOMIIOHEHTOB
VYposens 2 |Bnageer HaBbIKaMu MOAKIIOYEHUS, IPOTPAMMUPOBAHUS, HACTPOUKHU M HKCIUTyaTalluU 3JIEKTPOHHBIX
IPOrpaMMUPYEMbBIX KOMIIOHEHTOB
VYposenb 3 |IIoBEpXHOCTHO BiIajieeT HABbIKAMU HMOJKIIIOUEHHUS, IPOrPaMMHUPOBAHHUs, HACTPOMKH U KCILTyaTallul 3JIEKTPOHHBIX

IIPOrPaMMHUPYEMbIX KOMIIOHEHTOB




4. CTPYKTYPA U COJAEPKAHUE JUCHUIIJIMHBI (MOLY JIA)

Kon HaumenoBanmue pa3nesioB u TeM /Buj | Cemectp /| HacoB | Komneren- | JIutepary | Unre IIp. IIpumeua
| zansTus zansiTus/ Kvpe nuu Da DAKT. | MOAroT HHUe
Paznen 1. OcHOBBI aIrOPUTMHU3ANMHI
H MPOrpaMMHPOBAHUS
11 Beenenue. O0miue cBeieHUs O 6 2 MIIK-1.1
MpOrpaMMHUPYEMOI1 JIEKTPOHUKE U €€ IIIK-1.2
cxeMorexHuke /Jlex/
1.2 I[porpammupoBanue B cpeae Arduino 6 2 IIIK-1.1
IDE /Jlex/ II1K-1.2
1.3 AnroputMel 00pabOTKH MacCHBOB. 6 2 MI1K-1.1
IMouckoBbie anroput™msl /JIek/ II1K-1.2
14 bazoBble anropUTMUYECKUE CTPYKTYPHI 6 2 MIK-1.1 B
/J1a6/ II1K-1.2 COOTBETCTB
un ¢ OC
1.5 ANTopuTMBI 00pabOTKH MacCHBOB 6 2 MIIK-1.1 B
/J1ab/ MIIK-1.2 COOTBETCTB
nu ¢ POC
1.6 ANTOPUTMBI COPTHPOBKH MacCHBOB 6 2 MIIK-1.1 B
/J1ab/ MIIK-1.2 COOTBETCTB
nu ¢ POC
1.7 OO611re cBeICHHs O MPOrPaMMHUPYEMOit 6 2 MI1K-1.1
3JIEKTPOHUKE U ee cxeMoTexHuke /Cp/ II1K-1.2
1.8 Anroputmel 00padoTku MaccuBoB /Cp/ 6 4 MIK-1.1
MI1K-1.2
1.9 AJIrOpUTMBI COPTUPOBKH 1 TIoucka /Cp/ 6 8
1.10  |IIporpammupoBanue B cpeme Arduino 6 4
IDE /Cp/
Pazgen 2. CxeMoTexHHKA H
NporpaMMHupoBaHue Ha MiIaTgopme
Arduino
2.1 OnemenTHas 6a3a riardopmsr Arduino 6 2 MIIK-1.1
/JTex/ MI1K-1.2
2.2 I{ndpoBbie KOHTAKTHI BBOAA-BBIBOIA. 6 2 II1K-1.1
upoTHO-NMITYJIbCHAS MOLY TSNS MIIK-1.2
/JTex/
2.3 Onpoc aHaJIOrOBBIX JaT4MKOB /JIek/ 6 2 MIK-1.1
MI1K-1.2
24 Hcnonp30BaHue TPaH3UCTOPOB U 6 2 II1K-1.1
ynpasiseMbIx JBurareneii /JIex/ II1K-1.2
25 Cnsurosble peructpsl /Jlek/ 6 2 MIK-1.1
MI1K-1.2
2.6 B3anmopeiicTsre ¢ 6 2 MIIK-1.1
KUJKOKPUCTAIUTMUECKUMU TUCTUICSIMU MI1K-1.2
/JTex/
2.7 Y4eOHble 3a1auu I NPOCKTHOM 6 2 MIIK-1.1
JeATENbHOCTH IIKOJBHUKOB /JIex/ ITIK-1.2
2.8 Opranmzanus uhpoBoro BBOJA- 6 2 II1K-1.1 B
BbIBO/1a /J1ab/ MI1K-1.2 COOTBETCTB
nu ¢ POC
2.9 Onpoc aHaIorOBBIX aTYHKOB /J1a6/ 6 2 II1K-1.1 B
MI1K-1.2 COOTBETCTB
nu ¢ POC
2.10 |YmpaBneHue >IeKTPOIBUTATEIIIMU 6 2 MIIK-1.1 2 B
MOCTOSIHHOTO TOKa /J1a6/ [I1K-1.2 COOTBETCTB

nu ¢ DOC




211 HVcnonb3oBaHKue CEPBONPUBOJIOB U 6 2 MI1K-1.1 B
[IaroBbLIX aBuraresei /J1ad/ TITIK-1.2 COOTBETCTB
nu ¢ ®OC
2.12 Cnsurossie peructpsl /J1a6/ 6 4 MIK-1.1 B
II1K-1.2 COOTBETCTB
un ¢ ®OC
2.13 BsanmopeiicTsue ¢ 6 2 MIIK-1.1 B
JKUJIKOKPUCTAJUINYECKUM JuciiieeM /J1ab/ TITIK-1.2 COOTBETCTB
un ¢ ®OC
214 OCHOBBI TIPOTPaMMHPOBaHHSI Ha SI3bIKE 6 6 MIK-1.1 2 B
C# /J1a0/ TI1K-1.2 COOTBETCTB
un ¢ ®OC
2.15  |Yupasnenne Windows-npunoxeHrnemMm 6 6 IIIK-1.1 B
4yepe3 MoCIeI0BaTeIbHBIN HHTEpdEiic TI1K-1.2 COOTBETCTB
/Cp/ uu ¢ ®OC
2.16 YueOHbIe 3a1a4H IS POSKTHOM 6 6 II1K-1.1 B
JIeSITeIBHOCTH IIKOJIBHUKOB /Cp/ MI1K-1.2 COOTBETCTB
un ¢ ®OC
2.17 OnementHas 6a3za Arduino /Cp/ 6 4 II1K-1.1
III1K-1.2
2.18 IudpoBoii 1 aHAJIOTOBEINH BBOJI- BEIBO/] 6 10 MIK-1.1
/Cp/ MI1K-1.2
2.19 VYpasiieHHE ABUTATEISIMU 1 6 7,85 II1K-1.1
cepBonpuBogamu /Cp/ MI1K-1.2
2.20 BsaunMojieiicTBrE ¢ KOMITBIOTEPOM Yepe3 6 10 II1K-1.1
nocienoBaTeNbHbI naTepdeiic /Cp/ [I1K-1.2
2.21 3auér ¢ onenkoii /KP3/ 6 0,15 TI1K-1.1 B
TI1K-1.2 COOTBETCTB
uu ¢ POC

5. OHEHOYHBIE MATEPHAJIbI (OHEHOYHBIE CPEJICTBA)
JJISl TEKYIero KOHTPOJIs YCIeBaeMOCTH, IPOME:KYTOYHOH aTTeCTAluu

5.1. KouTpoJibHBIEC BONPOCHI H 3aJaHNSA

IMpakTuyeckue 3axanus no 6azoBomy Moy0 Nel «OCHOBBI aITOPUTMU3AIMN U IIPOIPAMMHUPOBAHUSDY

. CocraBpTe 0030p MPOrpaMMHUPYEMBIX KOHTPOJUIEPOB, AOCTYIHBIX JUIS HCTIOJIb30BaHUS B 00II€00pa30BATENIBHBIX YUPEKACHHUIX
. CocTaBbTe aTOPUTM HAXOXKJCHUS KOPHEH TPEX KBAAPATHBIX YPaBHEHUH Ha alITOPUTMHYECKOM SI3bIKE

. CocraBpTe OMepaTOpPHYIO 3aKCh AITOPUTMA HAXOXKIEHHS KOPHEH TPEX KBaJpaTHBIX ypaBHEHUI

. CocraBbTe 0JIOK-CXEMY ITOPUTMa HaX0XKICHUS! KOPHEH TPEX KBAJPAaTHBIX ypaBHEHUI

. [ToMensiiTe MecTaMU 3HAYEHHS TIEPEMEHHBIX X M Y C HCIIOJIB30BAHUEM TIPOMEXYTOUHON mepeMernoi (1:=X; X:=y; Y:=t;)

. CocraBbTe MpOrpaMMy HaXOXICHHsI KOPHEH TPEX KBAaJIPaTHBIX YPaBHEHHUH.

. ITape1 HeOTpUIIATENBHBIX, BEIIECTBEHHBIX YHCEN BBOIATCS ¢ KinaBuatypsbl. [locuntaTs npousBeaeHne I KaXI0M apbl U CyMMY
BCex yucel (ucronb3oBath While).

8. 3amoHUTE ¥ BEIBECTH HA YKpaH MaccuB 5 X 10 coy4aifHpIX Henbix yucen B quana3zone oT —100 go 100.

9. Haiitu cyMMy BceX 3JIEMEHTOB OJTHOMEPHOT'O MacCHBA, UMEIOLINX YETHBIC HHIICKCHI.

10. Co3nath 0JHOMEpHBII MACCHUB CITy4alHBIX 1IEJIbIX Yncell B nuana3oHe (-7,2). [lepectaButh B 00paTHOM IOPSAIKE 3IEMEHTHI
MacCHBa.

11. B nBymepHoM maccuBe 5 x 10 ciryuaiiHbIX yncen OpraHu30BaTh JMHEHHBIH MOUCK IEPBOTO, MOCIEIHETO U BCEX BXOMXKACHUH
3JIEMEHTOB, YJIOBJICTBOPSIOIINX YCIOBHIO.

12. TIpoBecTr COPTUPOBKY OJTHOMEPHOI'O MacCUBa LEJNBIX yucen MeTonioM «IlocnenoBaTenbHbIX MUHUMYMOBY.

13. IlpoBecTr COPTUPOBKY OJHOMEPHOT'O MacCcHBa LENbIX Yhcel MeToaoM «Ily3sIpbKay.

14. TIpoBecTr COpTUPOBKY «BKIitoYeHnEM» OJJHOMEPHOT'O MAaCCHBA LEJIBIX YHCEN IPU €ro 3al0JHEHUH.

N NN B W=

[pakTryeckue 3amanus mo 6azoBomy Moyt No2 «CXeMOTEeXHUKA U TPOrpaMMUpPOBaHKe Ha Tuiatdopme Arduino»

1. CocraBbTe 0030p ammapaTHoit yactu mwiatdopmsr Arduino

2. 3arporpamMMupyi muranue ceroauosa ¢ yactoroit 1 I'y (0,5 cex cBerures, 0,5 cex He cBETHTCS).

3. IocTpoiiTe 1 3anporpaMMHUpyHTE CBETODOP.

4. ITocTpoiiTe 37EKTPOHHYIO CXEMY CO CTATHBAIOIINM PE3UCTOPOM JUISl PETUCTPALK HaXaTusl Ha KHOIIKY (CBETO(Op MepeKIrodaeTcs
0 HAXKATHIO KHOTIKH).

5. IlocTpoiiTe 3IEKTPOHHYIO CXEMY C HOATATHBAIOLINM PE3UCTOPOM JUIS PErHCTPALlMH HAXKaTHs Ha KHOTIKY (cBeTo(dop




MIEPEKITIOYaETCsI 0 HaXKaTHIO KHOIIKH).

6. IlocTpoiiTe 1 3anporpaMMHUPYHTE JIEKTPOHHYIO CXEMY, IUIABHO YBEIWYHMBAIOUIYIO, a 3aTEM YMEHBIIAIOILYIO CHITy CBEYCHHUS
cBetoaunona (ncnonesyiire LHIMM).

7. Oto6pasute B MOHUTOPE mopTa cpeasl Arduino IDE tekymme mokazaHus JaT4vKa OCBEMIEHHOCTH (HEOOXOIMMO TIOCTPOUTH K
3aIporpaMMHUpPOBATh Ha OCHOBE (DOTOPE3UCTOPA).

8. BBeauTe orpaHU4CHHs Ha HCXOIHBIC 3HAYCHUs U HopMupyiiTe mkany (0 — coBceM Temno, 100 — sipue He ObIBaeT).

9. IocTpoiiTe U 3anpOrpaMMHUPYHTE yIIpaBICHUE YaCTOTONH MUTAHUS CBETOIMO/IA C MOMOIIBI0 aHAJIOTOBOT'O CUTHANA (HanpuMmep,
peryaupyeM NOTEeHIHOMETPOM).

10. IocTpoiiTe u 3amporpaMMUpyHTe yIIpaBieHHe CKOPOCTHIO BpameHus npurateis ¢ nomoibio [II1IM Ha ocHOBe aHaI0rOBOTO
curHaia (HalpuMep, peryaupyeM IMOTEHIIHIOMETPOM).

11. IocTpoiiTe u 3amporpaMMUpyHTe yIIpaBieHHE HAMIPABICHUEM BPAICHHS JBUTATENS] IIOCTOSIHHOTO TOKA 10 HAYKATHUIO KHOTIKH C
nomouisto H-mocta

12. TlocTpoiite u 3amporpaMMupyiTe yIpaBiIeHNE CEPBOIBUTATENIEM HA OCHOBE MIOKA3aHUI TaTIMKa OCBEIIEHHOCTH WIN TEMIIEPaTyPhI
(Hanpumep, yeM TeMHee, TeM OOJIbIIe YToJl IOBOPOTa CEPBOIBUTATEIS).

13. TocTpoiiTe 1 3amporpaMMUpyHTE CXeMy yIPaBICHUS [IarOBBIM ABUraTesieM. M3MensiiTe cCKkopocTs BpaIlleHus ABUTATENs,
LUKIMYECKH YBEIMYHNBAs €€ U YMEHbILasl.

14. TloctpoiiTe U 3amporpaMMUpy#Te cxemy, peanusyromnyto 3pGekT «beryimit BcaHuK

15. Tlocrpoiite 1 3amporpaMMupyiTe cxemy OTOOpakeHHs JaHHBIX O PACCTOSHUH JI0 MPETATCTBUS B BUJI€ THCTOTPAMMBI

16. YrpaBisisi CBETOANOAaMH Ha YETHIPEXPa3psIHOM CEMUCErMEHTHOM HHIUKATOPE C UCTIOIb30BAaHUEM CIIBUTOBOTO PETUCTA,
0TOOpa3uTe NMOKa3aHUs JaTYNKa OCBEIICHHOCTH.

17. Oro6pa3ute Ha 3kpane XKK-aucries Tekyiiye mokazaHus 1aT9MKa OCBEIICHHOCTH.

18. Oro6pasute Ha skpane JKK-aucruies Tekymye nmokazaHus JaT4iKa OCBEIIEHHOCTH B BUJ/I€ aHUMHUPOBAHHOTO IIporpecc-0apa.
19. Co3pnaiite nmporpaMMy BKIIFOUCHHUS-BBIKIFOUEHHS CBETOAMOIOM C TIOMOIIBIO BU3YyaibHOU (hopMbl Windows-TpUIIOKEHHUS.

20. Co3naiite mporpamMmy yIpaBJiIeHHS SPKOCTBIO CBETOIMO/Ia C TIOMOIIBIO BU3yaIbHOH GopMbl WindoWS-TIpUIoKeHUS

21. Coznaiite Windows-nipuiioxkeHue, 0ToOpaxkaroliee TeKyIee pacCTOSHIE 0 MPEMATCTBHS B PEXKUME PEalbHOIO BPEMEHH ¢
unTepBaioM 0,5 cek.

22. Coznaiite Windows-nipuiioxenue, cojepxaiiee 001acTb, SPKOCTh KOTOPOH 3aBUCHT OT TOJIOKEHHS PYYKH OTCHIIMOMETpa
23. Coznaiite Windows-npuiioxeHue, 0ToOpaxarolee H3MEHEHHE YPOBHSI OCBEIICHHOCTH B BUjIE Tpaduka, H3MEHSIOMIETOCs B
peXUMe peasbHOro BpeMeHH ¢ yacToTol 0,1 c.

24. Coznaiite Windows-npuiioxkeHue, 0ToOpaxkaroliee M3MEHEHHE YPOBHS OCBEIICHHOCTH B BHJE IpadKa, U3MEHSIONIET0Cs B
pexumMe peanbHOro BpeMeHH ¢ yactotol 0,1 ¢, oroOpaxaromero nocneanue 100 3HaYeHUH.

25. Pa3pabortaiiTe Keiic BHEYPOYHOTO MEPOTIPHUSITHS ISl IIKOJIBHUKOB M0 PeaM3allii MPOSKTa MAIOH aBTOMATH3aI[HH.

5.2. TeMbl NUCbLMEHHBIX paboT

[MPUMEPHBIE TEMbI PE®GEPATOB

1. TeHneHUMH Pa3BUTHS KOMIIOHEHTHOH 0a3bI JJIICKTPOHHKH.

2. CoBpeMeHHasi CXeMOTEXHHUKA.

3. XapakTepucTHKH B OCOOCHHOCTH BepCHii KOHTPOIUIepoB Arduino.

4. CpencrBa mporpaMMHUpOBaHuUs KOHTpoJuiepoB Arduino.

5. Opranuzans yrpasieHus: KOHTpoiutepoM Arduino mo 6ecripoBOJHBIM KaHATaM CBSI3H.

5.3. Ouenounsie MaTepuaJbl (OLEHOYHbIE CPEACTBA)

Bomnpocs! 1iis 3aueta

1. Buasl mporpaMmMupyeMoii 31€KTPOHNKH, Ha3HAUCHHUE U KJIACCH(HKAIHSA IPOrPAMMHUPYEMBIX KOHTPOIIIEPOB.

2. OcHOBHBIE IOHATUS anropuT™MoB. OnpeienieHne U CBOMCTBa alroputMa. AJIropuTMuueckue cucteMsl. O0mye nmpaBuiia IOCTPOCHUS
anropuTMoB. CriocoObl 3aMUcu aaropuTMOB

3. Ctpykrypa anroputMa. I[ToHsTue 6a30BbIX aNTOPUTMUYECKUX CTPYKTYp. ONucaHNue TMHEHHBIX U Pa3BETBILIONINXCS alTOPUTMOB.
4. Ctpykrypa anroputma. [Tonstue 6a30BbIX aITOPUTMUUECKUX CTPYKTYp. ONHCaHUE IUKINYECKUX alTOPUTMOB.

5. AnroputMbl 00pabOTKH OMHOMEPHEIX MAacCHBOB M MaTpHIl. HaxoxaeHre MHHIMANTbHBIX H MAKCHMAITBHEIX 3JIEMEHTOB B MACCHBAX,
AJITOPUTMBI BCTAaBKH U yJJAJICHUS JJICMEHTOB U3 MAaCCUBA.

6. ATropuT™Mbl COPTUPOBKU MacCUBOB. MeTo COPTUPOBKHM OOMEHOM.

7. AITOpUTMBI COPTHPOBKH MacCHUBOB. MeTOa COPTUPOBKHU BEIOOPOM.

9. AIropuT™Mbl COPTHPOBKU MacCUBOB. MeTO COPTUPOBKU BKIIFOUEHUEM.

10. DnexTpoHHbIE IIEMEHTH 1 KOMIOHEHTHI IaTGopMbl Arduino 1 crocoObl X COMPSKEHUSL.

11. IlogcoenuHeHne CBETOAUOA0B, 3aKOH OMa, pacuéT MOIIHOCTH.

12. IIporpamMmupoBanue 1u(GpoBsIX BEIBOAOB. [IINpOTHO-NMITyIbCHASI MOAYIISIIHS.

13. CuuTbIBaHUE AAHHBIX C LU(PPOBBIX KOHTAKTOB (CTATUBAIOIIMHI U NOATATUBAIOLIUN PE3UCTOPBI). Y CTpaHEHUE «Ipe0e3ra» KHOIOK.
14. TTonstue 00 aHaJIOrOBBIX U IIM(POBBIX curHanax. [[peoOpa3oBaHKe aHAJIOrOBOIO CHTHAJIA B IIU(PPOBOIL.

15. Mcnonb30BaHue aHAIOTOBBIX JATYUKOB.

16. YpaBieHue aHaJIOTOBBIMU BBIXOAaMH 110 CUTHAITy OT aHAJIOTOBBIX BXOJIOB.

17. IlogxnroueHue ABUraTenel MOCTOSHHOro Toka (0opb0a ¢ BEIOpOcaMM HAIPSDKEHUS, UCIIOIb30BAaHUE TPAH3UCTOPA B KAUECTBE
HepeKIroyaTes, Ha3HaYeHNe 3alUTHBIX IUOA0B U OTAEIBHOTO HCTOUHHKA IIUTAHUS).

18. VnpaBneHue HapaBIeHUEM U CKOPOCTBIO BPALIEHUS ABUTaTeNs IIOCTOSHHOIO ToKa ¢ nomouiso HIMM.

19. Buzp! 1 npuHIUI pabOTH CEPBOIBUTATENS.

20. Buapl, npuHIUN paboThl, JOCTOMHCTBA U HEJOCTATKH MIArOBLIX JIBUTaTENCH.

21. [IpuHIMD 1eHCTBUS M Ha3HAYEHHUE CABUTOBBIX PETHCTPOB.

22. B3auMoeicTBYE € )KUIKOKPUCTAIUINUECKUMU AUCILIECAMHU.

23. Cpena nporpammupoBanust Microsoft Visual Studio.




24. Ucnonn3oBanure USB u nocienoBatensHOro nHTepQeiica.
25. Oco0eHHOCTH YUEOHBIX TIPOSKTOB MaJIOH aBTOMATH3ALUH

6. YHEBHO-METOJNYECKOE 1 HTH®OPMAIIMOHHOE OBECHHEYEHHUE JUCHUIIJIMHBI (MOIY JIS)

6.1. Pexomenayemas qutepartypa

6.3.1 Ilepevyens NporpaMMHOro oGecredeHnst

. Microsoft® Windows® 8.1 Professional (OEM nuuen3us, koutpakT Ne 20A/2015 ot 05.10.2015);
. Kaspersky Endpoint Security — JTui cepruduxar NelB08-190415-050007-883-951;

. 7-Zip - (CobGoanas smuensus GPL);

. Adobe Acrobat Reader — (CBo6oHas IuieH3us);

. Google Chrome — (CBoGoaHas TuIIeH3Hs);

. Mozilla Firefox — (CBo6omuHas muneH3us);

. LibreOffice — (CoGoanas nuuensus GPL);

. XnView — (CBoGoaHast JIUIIEH3HS);

. Java — (CBoOoaHas nHIieH3us );

1
2
3
4
5
6
7
8
9
10. VLC — (CBoOoHast TULICH3HSL);

6.3.2 Ilepeuens npodeccHOHAIBLHBIX 023 TAHHBIX H HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Elibrary.ru: snextponHas OubianoTeuHas cucrema : 0aza JJaHHBIX COJCPIKUT CBEJCHUS 00 OTEYECTBEHHBIX KHUTAaX M MEPUOTUUCCKUX
H3JIaHUX IO HayKe, TeXHOJIOTHH, MEAWIIMHE U 00pa3oBanuto. Anpec: http://elibrary.ru Pexxum nocrymna: CBoOOIHBIM JOCTYII,
DIEeKTPOHHO-OMOIHOTEUHAs CHCTeMa « Y HUBEpCUTETCKas OMOInoTeka ornainy. Anpec: https://biblioclub.ru Pexxum mocryna:
WNunuBunyaibHbI HEOTPaHUUYEHHBIN T0CTYI;

DNeKTpOHHO-O0nbIHoTeuHas cucreMa uznareibetBa «JIAHDy. Anpec: e.lanbook.com Pexum mpoctyna: MHIuBH Iy abHBINA
HEOTpaHMYCHHBIH JTOCTYII,

O6pasoBarenpHast miatdopma «fOpaiit». Anpec: https://urait.ru Pexxum nocryna: MHIMBHUyaNbHBIH HEOTPAHUUCHHBIH JOCTYII;

WC Antunnaruatr: cucrema oOHapyXeHHs 3auMcTBOBaHUN. Aznpec: https://krasspu.antiplagiat.ru Pexxum nocryna: MHanBuayansHbIi
HEeOoTpaHHYEHHBIH JTOCTYII,

Koncymprant [noc /DIeKTpOHHBIH pecypc/:CIpaBoYHO — MPaBoBoBast cuctema. Aapec: Hay4nas 6ubnunoTteka Pexxum noctymna:
JlokanbHast ceTh By3a;

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAY JIST)

IepeyeHs yueOHBIX ayUTOPHI U TIOMEIICHUH 3aKPEILIIETCS €XKEerOAHbIM pHKa3oM «O 3aKperyIeHUH ayTMTOPU 1 IOMEIICHHI B
DenepanbHOM roCyAapcTBEHHOM O0I0JDKETHOM 00pa30BaTelIbHOM YUPEKAESHUH BhIcIIero oopasoBanus «KpacHospckuit
TOCYIapCTBEHHBIN Mexarornueckuii yausepcuteT uM. B.I1. AcradpeBa Ha TeKymuii ro» ¢ 0OHOBICHHEM HIEPEYHS IPOTPAMMHOTO
obecrieueHus U 000pyaoBaHus B cooTBeTCTBUM ¢ TpeboBanusimMu ®I'OC BO, B Tom uncne:

1. Y4eOHble ayTUTOPHH JUTS IPOBEICHNUS 3aHATHH JEKIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO THIIA, KyPCOBOTO MPOEKTHPOBAHUS
(BBINOJIHEHUS KYPCOBBIX padoT), IPYNIOBBIX U HHIUBUAYAJIbHBIX KOHCYJIbTAlUH, TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTHU U
MIPOMEKYTOYHOH aTTeCTalluH

2. IlomereHus I cCaMOCTOSITENILHOM PabOThl 00Y4aIOIUXCSI

3. [Tomemmenus 11 XpaHeHHs1 © TPOOUIAKTHIECKOTO 00CTy)KUBaHUS yueOHOTO 000pyI0BaHHS

4. IlepeueHb 1a60paTOPUA.

8. METOAUYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOIIUXCSA ITO OCBOEHHUIO JUCHUTIIMHBI (MOAY JIST)

BaxkHoe MecTo B OCBOCHUH MaTepuaia o Kypcy « OCHOBBI IPOrPaMMHUPYEMOH MUKPOIIEKTPOHUKI» OTBOIUTCS CAMOCTOATEIBHON
paboTe CTyIEHTOB BO BHEAYAUTOPHOE BPEMS C MATEPUATIOM, U3JI0)KEHHBIM B PEKOMEHIyEeMOH JIUTEPAType U UHTEPHET-UCTOYHUKAX,
T.K. 0€3 3HaHUS TEOPETUIECKOT0 MaTepuaa U OCMBICIICHUS [IOCTABICHHBIX 3aa4 HEBO3MOXKHO BBIIIOJIHEHUE IPAKTUUECKHUX 3aJaHuH
CBSI3aHHBIX C KOHCTPYUPOBAaHUEM U NIPOrPaMMUPOBAHHEM NIEKTPOHHBIX cXeM. Ilocelenue 1a60paTOpHBIX 3aHATUH ABIAETCA
00s13aTeJIbHBIM AJISI IOTHOLIEHHOTO OBJIAJICHUS JUCIUILUINHOM.

Pedepatsl He0OX0AMMO cAaBaTh MIPEIOaBaTeNto B HareyaTaHHOM Buzie. O0beM pedepata He Gojee 9 cTpaHHIl MATMHOIIMCHOTO
TEKCTa BKITKOYAsl TUTYJIBHBIH JIKCT, COICPIKAHNE U CITUCOK JIuTeparyphl. TekcToBbIi Marepuan opopmisercs 14 mpudrom yepes 1,15
HHTEpBaJl, KpacHas cTpoka 1,25, nHrepBan Mexy adb3auamu «0», oTCTym: cieBa 3; crpasa 2, BRIpaBHUBAaHHE TEKCTa IO IIUPUHE
cTpaHulibl. CTPYKTYPHBIMU 3JIEMEHTAMH SIBJISIIOTCSI:

- TurynpHBI# TUCT

- Coneprxanue

- Brenenue

- OcHOBHas 4acTh

- 3aKJII0YeHNE U BBIBOJBI

- bubnnorpaduuecknii cnmcok (He MeHee 5 HICTOYHUKOB, KOTOPBIMU MOTYT OBITH PECYPChI B c€TH MIHTEpHET JUIs KOTOPBIX YKa3bIBAETCS
URL)
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