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1. Haznauenue (oH/Ia OLIECHOYHBIX CPEACTB

1.1. Hensto cozganuss POC pucumminHbel «OCHOBBI HPOrpPaMMHPYEMOM
MUKpPOAJIEKTPOHUKNY  SIBIISIETCS ~ YCTAHOBJIEHME  COOTBETCTBUSA  y4UEOHBIX
JOCTMKEHUM  3aIUIAHUPOBAHHBIM  pe3yjbTaTaM OOy4YeHHs] M TpeOOBaHUAM
OCHOBHOM  mpod)ecCHOHAIbHOM  o0Opa3oBaTeIbHON  MpOrpaMMmbl,  pabodeit
IPOrpamMMbl  JTUCIUTUTHHBI.

1.2. ®OC pucummimHabl «OCHOBBI MPOrPaMMHUPYEMON MUKPOIJIEKTPOHUKH
peliaeT 3a7auu:

— KOHTPOJIb MW YIpPABJICHHWE TPOIECCOM NPUOOPETEHHUS  CTyJIEHTaMHU
HEOOXOJUMBIX 3HAHWM, YMEHWH, HAaBBHIKOB M YpPOBHSI C(HOPMUPOBAHHOCTU
komneTeHuui, onpezaeneHHbix B @®I'OC BO no cooTBETCTBYIONIEMY HANPABICHHIO
MOJITOTOBKY;

— KOHTpPOJb (C MOMOINbI0 Habopa OLIEHOYHBIX CPEJCTB) U YyIpaBicHUe (c
MOMOIIBIO 3JIEMEHTOB 00paTHOM CBS3M) JOoCTHXKeHUeM 1enen peanuzanuu OIIOI],
OMPENICNICHHBIX B BHJIE HaOopa oOmenpodecCuoHalbHbIX U MPO(eCCHOHATBHBIX
KOMIIETEHIIUH BBIITYCKHHUKOB;

— oOecreyeHne COOTBETCTBUS pE3YyJbTaTOB OOydeHHUs 3anadaM Oynayiieu
npo(hecCHOHANBHON JESTEIbHOCTH 4Yepe3 COBEPUICHCTBOBAHUE TPAIUIIMOHHBIX
METO/IOB 00y4YeHUs1 B 00pa30BaTeNIbHbBIN MpollecC Y HUBEPCUTETA.

1.3. ®OC pa3zpaboTan Ha OCHOBAaHMH HOPMATUBHBIX JOKYMEHTOB:

- (¢enepanbHOro TroCyAapCTBEHHOr0 OOpa30BaTENbHOIO CTaHAAPTa BBICLIETO
oOpa3oBaHUs 10 HaMPaBJICHUIO MOJATOTOBKHU 44.03.01 TIlemaroruueckoe
oOpa3oBaHue (ypoBeHb OakanaBpuara), YTBEPKJIEHHBIM MIPUKa30M
MunucrepcTBOM 00pa3oBanusi U Hayku Poccuiickoit denepannu ot 4 nexabps
2015 1. Ne 1426;

- 00pa3oBaTesbHOI nporpaMMbl TeXHOJIOTHSI ¢ OCHOBaMH MPEANPUHUMATENHCTBA,
3a09HOU (POopMBI OOyUEHHSI BBICIIETO OOPa30BaHUsS [0 HANIPABICHUIO MOATOTOBKHU
44.03.01 [lemarornueckoe oOpa3oBaHue;

- TOJIOKEeHHs o (opMupoBaHMM (OHAA OLIEHOYHBIX CPEICTB MJSi TEKYLIETOo

KOHTPOJIS  YCIIEBAEMOCTH, TIPOMEKYTOYHOM W MTOroBoi (rocyaapCTBEHHOU
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WUTOTOBOM) aTTecTaluy OOydYalIIMXCSd IO 00pa3oBaTEeNbHBIM IpOrpaMmam
BbICIIIET0 00pa30oBaHUs — MporpaMMaM OakaiaBpuara, IporpaMmam ClelruaInTera,
porpaMMaM MAarucTparypsbl, MporpaMMaM MOATOTOBKM Hay4YHO-NEAArOrHYECKHUX
KaJpoB B AacHUpaHType — B (elepallbHOM TOCYAapCTBEHHOM OOJKETHOM
oOpa3oBaTeIbHOM  yUYpeKJeHHH  Bbiciiero  oOpaszoBanus  «KpacHospckuii
rOCyJapCTBEHHBIM mejarornueckuii  yHuBepcuteT wuM. B.Il.  AcradneBay
YTBEPKJIEHHOT O ITprKka3oM pekropa Ne 297 (m) ot 28.04.2018.
2. TlepeuyeHb kKommeTeHIUI NoaIekaAMUX (GOPMUPOBAHMIO B paMKax
AUCHUNITMHBI
2.1. Ilepeyenp koOMIeTCHUHMH, (OpMHPYEMbIX B Ipouecce H3y4YeHHS
AUCHUIIMHBI
e JIIIK-2: CriocoOeH OCylIECTBIATh MPOEKTHYIO AESITENBHOCTh IPU CO3IaHUN

IIPEAMETHON CPEMBI.



2.2. OueHo4YHbIE CPeaCTBA

Komnerenmus JMCUUIIIMHBL, TPAKTUKH, YYaCTBYIOLIHE B JOPMUPOBAHUU JTAHHOM Tun xoHTpOIS OueHouHoe
KOMIIETEHIIUU cpeactso/KNM
Howmep dopma
[MITK-2: Criocoben | Yuebnast mpakTthka: HayuHo-mccienoBatenbckas paboTta  (mOydeHHe Texymuit 1 VYcTHbI# onpoc
OCYILIECTBIISTh MIEPBUYHBIX HaBBIKOB HAyYHO-HCCIIEI0BATENIbCKON paboThl), KOHTPOJIb 2 Pemenue
MPOEKTHYIO [TpousBoacTBEeHHAS MPAKTHKA! Hayuno-uccinenoBatenbckass ~ paboTta, | YCIEBaeMOCTH MPAKTUIECKHUX
JesITeNIbHOCTD MPU WNnxenepnas u KoOMIbIOTEpHas rpaduka, MarepuanoBeneHue U HOBBIE 3a1a4y
CO3/IaHUU Matepuansl, [IpuknagHas mMexaHuka, TexHoJIoruu oOpabOTKHM MaTepHalioB U 3 CocraBiieHue
MIPEeIMETHOM Cpelbl | MUILEBBIX MPOAYKTOB, JDJIEKTPOTEXHMKA U DIIEKTPOHHMKA, MexaTpoHHKA H TECTOBBIX
pobotoTexnuka* o6s3aTenbHO pazgen "OOpa3oBaTenbHas POOOTOTEXHHKA', 3aIaHU I
[lepenoBrie MPOU3BOJICTBEHHBIE TEXHOJOTHH, TEXHHYECKOE TBOPYECTBO U 4 [ToaroroBka
OCHOBHI MpoekTupoBanusi, 3D-MomenupoBanue U npotoTunupoBanue, Ju3ain pedeparon
u JEKOPaTUBHO-TIPUKIIATHOE TBOPYECTBO, OcHoBnl | [IpomexxyTounast 5 DKk3amMeH
TEXHOIPEANPUHUMATEILCTBA, BBOTHBIA KypC TPHKIAJIHON MEXaHUKH, aTTecTanus
BBoausiii kypc poboroTexHuku, iMMepcuBHbIe TexHOIOTUH, TeopeTnyeckas
MexaHuka, ®usmka, MammHoBenenue, OCHOBBI cHUCTeM pPa3pabOTKH
BUPTYyalbHBIX TMpuOOpoB, VYueOHas TMpakTUKA 1O TEXHOJIOTUYECKUM
muctmuinaaM,  OCHOBBI  cXxeMOTeXHHKH, (OCHOBBI  IPOrpPaMMHPYEMOMH
MUKpO3JIeKTpoHuKkH, [loAroToBka K coade M clada TroCyJapCTBEHHOTO
JK3aMEHA.




3. @oH/1 OLIEHOYHBIX CPEJACTB AJIs1 IPOMEKYTOYHOM aTTecTAllul
3.1. ®oHABI OLIEHOYHBIX CPEJCTB BKIIOYAOT: JK3AMEH.
3.2. OueHOoYHBbIE CPEACTBA
3.2.1. OuieHOYHOE CPEACTBO IJK3aAMEH.

Kpurepuu onieHHBaHUS 1O OIIEHOYHOMY CPEJICTBY O — DK3aMeH.

(87-100 6amoB) (73-86 6ayioB) (60-72 Gamna)*

OTJINYHO/3aUTEHO XOPOIII0/3a4TEHO YIOBJIETBOPUTEILHO/3a4TEHO
Ha  mpomBuHyroM  ypoBHe  crocoOeH | Ha 6a30BOM ypoBHE criocoO€H OCymecTBIsITh | Ha MIOPOTOBOM YpOBHE CIOCOOCH
OCYILECTBIISATh IPOCKTHYIO JESITEIBHOCTD MPH | IIPOCKTHYIO JEATEIBHOCTh MPH CO3JIaHHH | OCYIIECTBIIATH MPOSKTHYIO JIEATEILHOCTh IPU
CO3/IaHUU TIPEAMETHON CPEbI MPEIMETHOM CpeJibl CO3/IaHUU IPEAMETHON CPEBI

*Menee 60 6aJ7I0B — KOMIETEHIUS HE CPOPMHUPOBAHA



4. @oH/1 OLIEHOYHBIX CPEACTB VISl TEKYIIEero KOHTPOJIS

4.1. ®OoHABI OLEHOYHBIX CPEACTB BKJKYAKT: YCTHBIA OMPOC, PEIICHHE
MPaKTUYECKUX 3a]1a4, COCTABIIEHUE TECTOBBIX 3aJJaHUH, TOJITOTOBKA pedepaTos.

4.2 Kpurepnu OLEHUBAHUS CM. B TEXHOJOTHYECKOW KapTe pedTHHIra

padoueii nporpaMMbl JUCHUAINIMHBI

4.2.1. Kputepuu OoumeHHMBAHHSI MO OIEHOYHOMY CpeACTBY 1 — YCTHBIU

Onpoc

Kpurepuu oueHuBaHus KoanuyecTBo 0a/1510B (BKJIAX B
pPeiTHHI)

I'pamoTHOE HCTIOJIB30BaHUE 4

cnenupuuecKoil TEPMUHOIOTHI

JIOTMYHOCTH M MOCIEI0BATEIHHOCTD 2

M3JI0’KEHMSI MaTepuaa

YMeHHre oTBeYaTh Ha JIOMOJHUTEIIHLHBIC 2

BOIIPOCHI

MaxkcuMaJIbHBIH 02711 8

4.2.2. Kputepun OuUEeHHUBAHHUS MO OIEHOYHOMY CPeACTBY 2 — pEIICHHUE

IMPAKTHUYCCKUX 3aaa4

Kpurtepun ouennBanus

KosnuecTBo 0a/L10B (BKJIa1 B

peiTHHT)
[TpaBUIBLHOC IPUMECHECHHE H 4
TIOJIKJTFOUEHUE JICKTPOHHBIX
KOMIIOHCHTOB
YMeHHE COCTaBIATh MPOrpaMMy 6
YIPABICHUS 3JICKTPOHHBIMU
xomnoHeHTamu B cpeae Arduino IDE
KommiekcHOe (TeXHUYECKOe U 10
IPOrPaMMHOE) TPOCKTUPOBAHHE
pEIICHUS TIOCTaBICHHON 3a/1a49M
MakcumajabHbI| 02171 20

4.2.3. Kputepum onleHUBaHUS MO OLEHOYHOMY CPeACTBY 3 — COCTABIICHUE

TECTOBBIX 3aJITaHUN

Kpurepuu ouenuBanus

KosuvecTBo 0a/L10B (BKJIa B

pPefTHHI)
KonngecTBO TECTOBBIX 3alaHUN 3
CooTtBeTcTBUE TPEOOBAHUIM 5
odopmIIeHUS
YPOBEHB CIIOKHOCTH 7
MaxkcumabHbIH 0211 15

4.2.4. Kputepuu OUeHUBAHMS MO OLEHOYHOMY CpeICTBY 4 — HamucaHue

pedepara
Kpurepuu ouenuBanus KounuyecTBo 0a/110B (BKJIaA B
peiTHHI)
CooTBeTcTBHE TPEOOBAHUSIIM 1
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obopmIIeHUS

[lonHoTa 1 AKTYAJIbHOCTDb PACKPBITHUSA
TCMBI

MakcuMaJdbLHBIA 0211
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5. OneHoYHbIe CpeacTBa (KOHTPOJIbHO-U3MEPHUTENbHbIE MATEPHAJIbI)

IIpakTHyeckue 3ajaHus M0 02a30BOMYy MOAYJI10 «CXeMOTEXHUKA H
nporpaMmmMupoBanue Ha miaargopme Arduino»

CocraBbTe 0030p amnmnapaTHoi yacTu miardopmel Arduino
3anporpamMmMmupyii Muranue ceroauoja ¢ yactoror 1 I'm (0,5 cexk certurcs,
0,5 cek He cBETUTCH).
[TocTpoiiTe u 3amporpaMMupyuTe cBeTodop.
[locTpoiTe DSJIEKTPOHHYIO CXE€MY CO CTATMBAIOIIMM  PE3UCTOPOM  JUIS
perucTpalyy HaXaThsi Ha KHOIKY (CBETO(QOp MEPEKI0YAETCS M0 HAKATHIO
KHOTIKH ).
[locTpoTe DIEKTPOHHYIO CXEMy C NOATIATHBAIOIMIMM PE3UCTOPOM IS
perucTpaluy HaXaThsi Ha KHOIKY (CBETO(Op MEPEKI0YAETCS M0 HAKATHIO
KHOTIKH).
[loctpolitTe ¥ 3anpOrpaMMHUPYWTE  DBJIEKTPOHHYKO  CXE€My,  IUIABHO
YBEIIMUYMBAIOIIYI0, A 3aT€M YMEHBIIAIOUIYIO CHUJIy CBEUECHHMS CBETOAMOAA
(ucnonwsyiite LLINM).
OtoOpasutre B MouutTope moprta cpeasl Arduino IDE Ttekymue mnoxazanus
JATYMKA OCBEIIEHHOCTH (HEOOXOIMMO IMOCTPOUTH U 3alpOrpaMMHUpPOBATh Ha
OocHOBe (poTope3ucTopa).
BBenure orpaHuueHUs Ha UCXOJHbIC 3HAUYCHUST M HOpMuUpyiTe mikamy (0 —
coBceM TeMHO, 100 — sgpue He ObIBaeT).
[TocTpoiiTe U 3anpOrpaMMHUpPYHTE YIIPABICHUE YaCTOTOM MUT'aHUSI CBETOAMOAA
c ITOMOIIIBIO aHaJIOTOBOTO CUrHayia (Hanpumep, perynupyem
MOTEHIIUOMETPOM).
[ToctpoliTe W 3anporpaMMUpyMTE YNPABICHHE CKOPOCTHIO  BpAIICHUSA
nsurarens ¢ nmomoiisio [IIMM Ha ocHOBe aHAJIOrOBOTO CHUTHaja (Hampumep,
pEryIupyeM MOTEHIIHOMETPOM).
[locTpolite W 3anporpaMMUpyMTE YIIPABICHUE HANPABICHUEM BpAIICHUSA
JIBUTATENIS IOCTOSIHHOIO TOKA 110 HAXKATHUIO KHONIKM ¢ IToMoibo H-mocTa
[TocTporiTe U 3amporpaMMHUPYUTE YIPABICHHUE CEPBOIABUIATEIIEM HA OCHOBE
MOKa3aHW JlaTYMKAa OCBEIICHHOCTH WM TeMIeparypsl (Hampumep, 4Yem
TEMHee, TeM OOJIbIIIE YTOJl TOBOPOTA CEPBOJIBUTATEIS).
[locTpoiiTe U 3ampOrpaMMHUPYHTE CXEMY YIIPABJICHUS IIaroBbIM JIBUTATEIIEM.
N3MeHsiiTe CKOPOCTh BpAILCHUSI JBUTATENsl, UMKIWYECKA YBEIUYUBAs €€ U
YMEHbIIAs.
[TocTpoiiTe M 3amporpaMMHpyiiTe cxemy, peansyrolnyo 3gdekt «berymmii
BCATHUK»
[TocTpoiiTe 1 3anpOrpaMMUpPYHTE CXEMY OTOOPAKEHUS JAHHBIX O PACCTOSIHUU
110 IPEHSTCTBUS B BUJI€ TUCTOTPAMMBI
Yopasnsss ~ CBETOAMOJAMHM  HA  YETBIPEXPA3PSAIHOM  CEMHCEITMEHTHOM
WHUKATOPE C UCTOIH30BAHUEM CIBUTOBOTO PETUCTPA, OTOOpA3UTE TOKA3aHUS
JTaTYUKA OCBELICHHOCTH.
OtoOpasutre Ha odkpane JKK-mucmmes Texkymme moOKa3aHMS —JdaTydKa

OCBCIIICHHOCTH.
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OtoOpasutre Ha oskpanHe JKK-mucmies TeKyliMe IOKa3aHWsl JaTyuKa
OCBEIIEHHOCTH B BHJI€ aHUMUPOBAHHOTO Mporpecc-0apa.

Coznaiite mporpaMMmy BKJIIOUEHHUS-BBIKIIIOUEHHUSI CBETOJUOJOM C IOMOIIBIO
BU3yaibHOUM hopmMbl Windows-nipuitoKeHus.

Coznaiite nporpaMMmy yIOpaBi€HHUS SPKOCTbIO CBETOJMOJIa C IOMOIIBIO
BU3yaibHOU hopmbl Windows-nipuiioKeHus

Coznaiite Windows-nipuioxeHue, oToOpaXkarollee TEKyIee PacCTOSHHUE [0
IIPENATCTBUS B PEKUME PEATBHOTO BpEMEHHU ¢ nHTEepBaioM 0,5 cek.

Coznaiite  Windows-mipuiioskeHue, cojepikainee 00JacTh, SIPKOCTh KOTOPOM
3aBUCHUT OT TOJIOKEHUS PYIKU MTOTCHITMOMETPA

Coznaiite  Windows-mipuiioskeHue, OToOpaxaroiee H3MEHEHHE YpPOBHS
OCBEIICHHOCTH B BHJE Tpaduka, H3MEHSIOMEIOCS B PEKUME PEaTbHOTO
BpeMeHHu ¢ yactorou 0,1 c.

Coznaiite  Windows-ipuiio)keHre, OTOOpakaroliee HW3MEHEHUE YpPOBHS
OCBEIICHHOCTH B BHJI€ Tpaduka, H3MEHSIOIIETOCS B PEXKUME PEaTbHOIO
BpeMeHH ¢ yactoroi 0,1 ¢, oTobpaxaroriero nmocieaaue 100 3HaueHUA.
Pa3zpaboTtaiiTe Kkeiic BHEYpPOUYHOIO MEPONPUATUS JUISI IIKOJBHUKOB TIO
peanu3alyy MPoeKTa MaJoi aBTOMAaTU3AIIHH.

BOIIPOCHI K 3AYETY 110 JUCHHUIIJIMHE
«OCHOBBI TIPOTPAMMUWPYEMOMN MUKPODJEKTPOHUKN»

Bunel nporpaMMupyemoil 3J€KTPOHHMKH, Ha3Hau€HHE U KiacCUUKaIUs
POrPaMMUPYEMBIX KOHTPOJLIEPOB.

DNEKTPOHHBIE 3JIEMEHTHI M KOMIIOHEHTHI MiaTdopmbl Arduino u crnocoObl Ux
COMPSHKEHUS.

[ToxcoennHenne CBETOAUOI0OB, 3aKOH OMa, paC4ET MOIITHOCTH.
[IporpammupoBanue HUPPOBBIX BHIBOJOB. [IIMpOTHO-UMITYTECHAST MOAYJISLIMS.
CuutbiBaHME JaHHBIX C [UEQPOBBIX KOHTAKTOB  (CTATHUBAIOIIUA U
MOATSTUBAIOIINI PE3UCTOPHI). Y CTPaHEHHE «Ipede3ra» KHOIOK.

[lonsitTue 00 aHanmoroBbIX u HUQPOBBIX curHanax. I[IpeoOpazoBanue
aHaJIOTOBOT'0 CHTHAJIa B IIU(POBOIA.

Hcnonb30BaHrE aHAJIOTOBBIX JJATYUKOB.

VYrpapieHre aHaJOrOBbIMH BBIXOJAMHU 10 CUTHATY OT aHAJIOTOBBIX BXOOB.
[loakmroueHne nBuUrateneil mMmocTtossHHoro Toka (Ooprba ¢ BeIOpOCaMH
HaIpsDKEHUS, HCHOJIb30BAHUE TPAH3UCTOpPA B KAuyeCTBE MEPEKIIIOYATENs,
Ha3HAYEHUE 3alUTHBIX JUOJOB M OTJEILHOIO UCTOYHUKA TUTAHUS).
VYpapiieHue HanpaBJI€HUEM U CKOPOCThIO BpaIlEHUs IBUTATENS OCTOSIHHOTO
TOoKa ¢ rmomolbio HHTMM.

Buapl u npuHImn paboTkl CEpBOABUTATENS.

Buapl, npuHiun paboThl, TOCTOMHCTBA M HEJOCTATKHU IIArOBBIX JBUTATEIICH.
[IpuHIMT 1eMUCTBUS U HA3HAYEHHUE CIIBUTOBBIX PETUCTPOB.

B3aumopnencTBre € :KUAKOKPUCTALIMYECKUMU TUCTUIESMHU.
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15. Cpena nporpammupoBanust Microsoft Visual Studio.
16. Ucnonw3oBanue USB u nmocnenoBarenbHoro uHTepderca.
17. Oco0eHHOCTH Y4eOHBIX TPOEKTOB MAJION aBTOMAaTU3alluU
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