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1. Haznauenue oHIa OLIEHOYHBIX CPEACTB

1.1. Hempto co3manugs DPOC mucoumanabl «OCHOBBI CXEMOTCXHUKH
SBJISIETCSI YCTAHOBIIEHUE COOTBETCTBUSA YUEOHBIX JOCTHXKEHUM 3arljIlaHUPOBAHHBIM
pesyapTaraM  oOy4deHHss M TpPeOOBaHUSAM OCHOBHOM  mpodecCHOHATBHOU
o0Opa3oBaTeabHOMN MPOrpaMMbl, paboueid MporpaMMbl  TUCHUILTUHBI.

1.2. ®OC mucuuminHbl «OCHOBBI CXEMOTEXHUKWY PEIIACT 3a/1a4H:

— KOHTpPOJb U YIPaBICHHE MPOLECCOM MNPHOOPETEHUsSI  CTYyJIEHTaMu
HEOOXOJUMBIX 3HAHUM, YMEHUH, HABBIKOB U YPOBHS C(HOPMHUPOBAHHOCTH
kommneTeHui, onpeaeiaeHubx B ®I'OC BO 1o cooTBETCTBYIONIEMY HANPABICHUIO
MTOATOTOBKH;

— KOHTpPOJb (C MOMOINbI0 HAabOpa OLIEHOYHBIX CPEJCTB) U YyIpaBicHUe (c
MTOMOIIIBIO AJIEMEHTOB OOpaTHOM CBsA3M) JOocTH)eHueM nenen peannzanuu OITOI,
OTIPEJICICHHBIX B BHUE HaOopa 00IenpopecCuOHAIbHBIX U MPOPECCUOHAIBHBIX
KOMITETEHIIUM BBIITYCKHUKOB,;

— oOecredyeHne COOTBETCTBUS PE3yJbTAaTOB OOydeHHUs 3ajadaM Oyaylieu
poeCCUOHANILHON JIeSITEIbBHOCTH 4Yepe3 COBEPIICHCTBOBAHUE TPATUIIMOHHBIX
METOJI0B 00yueHHUsI B 00pa30BaTEIbHbBIN MPOIIECC Y HUBEPCUTETA.

1.3. ®OC pazpaboTan Ha OCHOBAHMH HOPMATUBHBIX TOKYMEHTOB:

- (enepalibHOTO TOCYIapCTBEHHOTO O0Opa30BaTEIbHOTO CTaHJIApTa BBICIIETO
oOpazoBanuss 1o HampaBieHuto moarotoBku 44.03.01 Ilemarormueckoe
oOpa3oBaHue (YypoBeHB OakanaBpuara), YTBEPKIEHHBIM MPUKa30M
MunucrepcTBoM 00Opa3oBanus U Hayku Poccuiickoit @enepauuu ot 4 nexadps
2015 1. Ne 1426;

- 00pazoBaTeNbHOM MporpaMMbl TexHONOTHS, 3204HON (HOPMBI 00YUEHUS BBICIIETO
oOpa3oBaHUs 10 HAMPABJICHUIO MOJATOTOBKHU 44.03.01 TIlemarornueckoe
oOpa3oBaHue;

- monoxeHus o QopmupoBaHuM (GOHAA OIECHOYHBIX CPEACTB JJIsi TEKYIIETO
KOHTPOJISI  YCIIEBAEMOCTH, TIPOMEKYTOYHOM W MTOroBoil (rocyaapCTBEHHOU
UTOTOBOM) aTTecTaly OOydYaloIIMXCSd IO 00pa3oBaTeNbHBIM IporpaMmam

BBICIIEr0 00pa30BaHus — IIporpammam OakajgaBpuaTa, IporpaMMaM CIelHaIUTEeTa,
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IporpaMmMaM MarucTparypsl, porpaMMaM MNOJArOTOBKH HAay4YHO-IEIArornyecKux
KaJpOB B AacHUpaHType — B (eAepallbHOM TOCYAapCTBEHHOM OIOKETHOM
oOpa3oBaTeNbHOM  yUYpeKJeHHH  Bbiciiero  oOpaszoBanus  «KpacHospckuii
TOCYy/IapCTBEHHBIM Tmemarorudyeckuii  yHuBepcutrer wuMm. Bl AcradneBa»
YTBEPKJIEHHOTO TIprKa3oM pekropa Ne 297 (m) ot 28.04.2018.
2. TlepeueHb kommeTeHIUI MoaIekaAMUX (GOPMUPOBAHMIO B paMKax
AUCHUNITMHBI
2.1. Ilepedyenb KommereHuuii, GopmMHpyeMbIX B Mpouecce H3yYeHHUS
AUCHUNIMHBI
e [IIIK-2: CriocoOeH OCyIIECTBISTh MPOEKTHYIO AESITENBHOCTh IPH CO3JaHUU

MPEIMETHOM CPEIbI.



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 mexaHuka, TexHoJaoruu oOpabOTKHM MaTepHalioB U 3 CocraBiieHue
MIPEeIMETHOM Cpelibl | MUILEBBIX MPOAYKTOB, JDJIEKTPOTEXHHMKA 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 nporoTunupoanue, Ju3aitn pedeparon
u JEKOPaTUBHO-TIPUKIIATHOE TBOPYECTBO, OcHoBnl | [IpomexxyTounast 5 DKk3amMeH
TEXHOIPEANPUHUMATEIILCTBA, BBOTHBIM KypC TPHKIAJHON MEXaHUKH, aTTecTanus
BBoausiii kypc poboroTexHuku, iMMepcuBHbIe TexHOIOTUH, TeopeTnyeckas
MexaHuka, ®usmka, MammHoBenenue, OCHOBBI cHUCTEM pPa3pabOTKH
BUPTYyalbHBIX TMpuOOpoB, VYueOHas TMpakTUKA 1O TEXHOJIOTUYECKUM
muctmuinaaM,  OCHOBBI  cxeMOTeXHHKH, (OCHOBBI — MPOrpPaMMHPYEMOK
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. OueHOYHBIE 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  mpomeuHyroM  ypoBHe  crocoOeH | Ha 6a30BoM ypoBHE criocoOeH OCymecTBisITh | Ha MIOPOTOBOM YpOBHE CIOCOOCH
OCYILIECTBIISATh IPOCKTHYIO NESATEIBHOCTD TP | IPOCKTHYIO JCATENBHOCTh IPU CO3JIaHUH | OCYIIECTBIISTH MPOCKTHYIO JCATEILHOCTD MPH
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. ®oHIBI OLEHOYHBIX CPEACTB BKJIKYAKT: YCTHBIA OMPOC, pPEIICHHE
MPaKTUYECKUX 3a]1a4, COCTABIIEHUE TECTOBBIX 3aJJaHUH, TOJITOTOBKA pedepaTos.

4.2 Kpurepnu OLEHUBAHUS CM. B TEXHOJOTHYECKOW KapTe pedTHHIra

padoueii nporpaMMbl JUCHUAINIMHBI

4.2.1. Kputepuu oueHMBAHHsI N0 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 (BKJIaJ B

peiTHHT)
[TpaBUIBLHOC IPUMECHECHHE H 4
TIOJIKJTFOUEHUE JICKTPOHHBIX
KOMIIOHCHTOB
YMeHHE COCTaBIATh MPOTrpaMMy 6
YIPABICHUS 3JICKTPOHHBIMU
xomnoHeHTamu B cpeae Arduino IDE
KommiekcHOe (TeXHUYECKOe U 10
IPOrPaMMHOE) TPOCKTUPOBAHHE
pEIICHMS TIOCTABICHHOW 3a/1a4H
MakcumajabHbI| 02171 20

4.2.3. Kputepum onieHUBaHUS 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

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

IIpakTuyeckue 3agaHus Mo 6a30BOMYy MOAYJII0 «CXeMOTEXHUKA H
nporpaMmmMupoBanue Ha miaargopme Arduino»

CocraBbTe 0030p amnmnapaTHoi yacTu miardopmel Arduino
3anporpamMmmupyii muranue ceroauona ¢ yactorou 1 I'm (0,5 cex cBerutcs,
0,5 cek He cBETUTCH).
[TocTpoiiTe u 3amporpaMMupyuTe cBeTodop.
[locTpoiTe OSIEKTPOHHYIO CXEMY CO CTATHBAIOIIMM PE3UCTOPOM IS
perucTpalyy HaXaThsi Ha KHOIKY (CBETO(QOp MEPEKI0YAETCS M0 HAKATHIO
KHOTIKH ).
[locTpoiTe DIEKTPOHHYIO CXEMy C NOATATMBAIOLIMM PE3UCTOPOM IS
perucTpaluy HaXaThsi Ha KHOIKY (CBETO(Op MEPEKI0YAETCS M0 HAKATHIO
KHOTIKH).
[loctpolitTe ¥ 3anpOrpaMMUPYWTE  DBJIEKTPOHHYKO  CXE€My,  IUIABHO
YBEIIMUYMBAIOIIYI0, A 3aT€M YMEHBIIAIOUIYIO CHUJIy CBEUECHHMS CBETOAMOAA
(ucnonwsyiite LLINM).
OtoOpasutre B MoHuTope mnoprta cpeasl Arduino IDE Texkymme mnokaszaHwus
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 3anporpaMMUpPYHTE YIIPABICHUE YaCTOTOM MUTaHUS CBETOAMOAA
c ITOMOIIIBIO aHaJIOTOBOTO CUrHayia (Hanpumep, peryimpyem
MOTEHIIUOMETPOM).
[TocTpoliTe W 3anporpaMMUpyMTE YNPABICHHE CKOPOCTHIO  BpAIICHUA
nsurarens ¢ nmomoiisio [IIMM Ha ocHOBe aHAJIOrOBOTO CHUTHaja (Hampumep,
peryjiupyeM MOTEHIHOMETPOM).
[locTpolite W 3anporpaMMUpyMTE YIIPABICHUE HANPABICHUEM BpAIICHUSA
JIBUTATENIS IOCTOSIHHOIO TOKA 110 HAXKATHUIO KHONIKM ¢ IToMolbo H-mocTa
[TocTporiTe U 3amporpaMMHUPYUTE YIPABICHHUE CEPBOIABUIATEIIEM HA OCHOBE
MOKa3aHW JlaTYMKa OCBEUICHHOCTH WM TeMIeparypsl (Hampumep, Yem
TEMHee, TeM OOJIbIIIE YTOJl TOBOPOTA CEPBOJIBUTATEIS).
[locTpoiiTe U 3ampOrpaMMHUPYHTE CXEMY YIIPABJICHUS IIaroBbIM JIBUTATEIIEM.
N3MeHsiiTe CKOPOCTh BpAILCHUSI JBUTATENsl, UMKIWYECKA YBEIUYUBAs €€ U
YMEHbIIAs.
[TocTpoiiTe M 3anmporpaMMHpyiiTe cxemy, peannsyrouryo 3gdekt «berymmit
BCATHUK»
[TocTpoiiTe 1 3anpOrpaMMUpPYHTE CXEMY OTOOPAKEHUS JAHHBIX O PACCTOSIHUU
110 IPEHSTCTBUS B BUJI€ TUCTOTPAMMBI
Yopasnsss ~ CBETOAMOJAMUM  HA  YETBIPEXPA3PSATHOM  CEMHCErMEHTHOM
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 TeKylihe TMOKa3aHUsS JaTyuKa
OCBEIIEHHOCTH B BHJI€ aHUMUPOBAHHOTO Mporpecc-0apa.

Coznaiite mporpaMMmy BKJIIOUEHHUS-BBIKIIIOUEHHUSI CBETOJUOJOM C IOMOIIBIO
BU3yanbHOU hopMbl Windows-IIpritoKeHUsI.

Coznaiite nporpaMMmy yIOpaBi€HHUS SPKOCTbIO CBETOJMOJIa C IOMOIIBIO
BU3yaTbHOM hopmbl Windows-NpuitoKeHuUs

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

Coznaiite  Windows-mipuiioskeHue, cojepikainee o0JacTh, SIPKOCTh KOTOPOM
3aBUCHUT OT TOJIOKEHUS PYIKU MTOTCHITMOMETPA

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

Coznaiite  Windows-Tipuiio)keHHe, 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 Majiold aBTOMAaTU3aIIUH.

BOIIPOCHI K 3AYETY 110 JUCHHUIIJIMHE
«OCHOBBI CXEMOTEXHHUKN»

Buael mporpaMmupyeMol 3JEKTPOHHMKH, Ha3HAUYCHHE M KJIacCHU(UKAIIUS
POrPaMMUPYEMBIX KOHTPOJLIEPOB.

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

[ToxcoennHenne CBETOINOIOB, 3aKOH OMa, paCYET MOIIIHOCTH.
[IporpammupoBanue HUPPOBBIX BHIBOJAOB. [IIMpOTHO-UMITYTIECHAST MOAYJISLIMS.
CuutbiBaHME JaHHBIX C [UEQPOBBIX KOHTAKTOB  (CTATHUBAIOIIUA U
MOATSTUBAIOIINI PE3UCTOPHI). Y CTPaHEHHE «Ipede3ra» KHOIOK.

[lonsitue 00 aHanmoroBeIX u HUQPPOBBIX curHanmax. [IpeobpazoBanue
aHaJIOTOBOT'0 CHTHAJIa B IIU(POBOIA.

Hcnonb30BaHKE aHATIOTOBBIX TATYMKOB.

YnpaBieHne aHaJIOrOBBIMM BBIXOJIaMU 110 CUTHATY OT aHAJIOTOBBIX BXO/JIOB.
[TogkmroueHue aBUTATENCH TOCTOSHHOTO TOoKa (O6opbba C  BbIOpOcaMu
HanpsHKEHUS, MCIIOJIL30BAHME TpPaH3UCTOpa B KayeCcTBE IEPEKIIIOYaTENs,
Ha3HAYEHUE 3alUTHBIX JUOJOB M OTJEILHOIO UCTOYHUKA TUTAHUS).
VYrpapiieHue HanpaBICHUEM U CKOPOCTHIO BpAIlEHUs JIBUTATEIISI IOCTOSHHOTO
TOoKa ¢ rmomolbio HHTMM.

Buapl u npuHImn paboTkl CEpBOABUTATENS.

Buapl, npuHLun paboThl, TOCTOMHCTBA U HEJOCTATKHU IIATOBBIX JIBUTATEIICH.
[IpuHIMT 1eMUCTBUS U HA3HAYEHHUE CIIBUTOBBIX PETUCTPOB.

BzaunmopaencTBrE ¢ )KUAKOKPUCTANIMYCCKUMU JUCTIIIESIMU.
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15. Cpena nporpammupoBanust Microsoft Visual Studio.
16. Ucnonw3oBanue USB u nmocnenoBarenbHoro uHTepderca.
17. Oco0eHHOCTH Y4eOHBIX TPOECKTOB MAJION aBTOMAaTU3AINH
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