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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. OGecnieueHne HEOOXOAMMOIO YPOBHS KOMIETCHIIMH CTYJEeHTOB-0aKalaBpOB CHEIUAIBHOCTH
12.03.03 — «®@oToHMKA U ONTOMH(POPMATUKA. DIEKTPOHHOE MPUOOPOCTPOCHUEY B 00JIACTH TEXHHKH,
paboraromeil Ha 06a3e MUKPOKOHTPOJUIEPOB, MPUOOPETEHNE CTYACHTAMH MPAKTUYECKUX HABBIKOB I10
pa3paboTke M0 3aJaHHONH METOJUKE MPOrPaAMMHOI0 00eCreyeHus s MUKPOKOHTPOJIJIEPOB C YYETOM
COBPEMEHHBIX TEHACHUUI pa3BUTH SJIEKTPOHUKU M BHIYUCIUTEIBHON TEXHUKU.

1.2. 3agauy AUCHUILIUHBI

1. [lonyyeHne 3HAHUN O COBPEMEHHOM COCTOSHMHM YPOBHS W HANpaBJICHUU pa3zBUTHUSI
BBIYHMCIIUTENIbHON TEXHUKU U MPOTPaAMMHBIX CPEJCTB.

2. 3HaKOMCTBO C OOIICH CTPYKTYPOH U apXUTEKTYPOH IMHPOKO U3BECTHBIX MUKPOKOHTPOJIIIEPOB.

3. IlonydeHune HaBBIKOB MO BBHIOOPY MHCTPYMEHTAIBHBIX CPEJCTB JJIsl OpraHU3aluy MPOILECCOB
MIPOEKTUPOBAHMSI IPOTPAMMHOI0 00eCIIeYeHHUS.

4. OcBoeHHE OCHOBHBIX IPUEMOB IIPOEKTUPOBAHUS TPOIPAMMHOT0 00ECTIeUEHUSI.

5. BeinmonHeHHWe 3aJaHUN MO 3aJaHHOW METOJMKE C MOCIEAYIOIIMM aHAJU30M pPE3yJbTaTOB U
COCTaBJIEHUEM OTYETOB.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunasl (Moayan).

Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHIA.

Monayns mucuurinHa: Moaysabs HanpaBieHHOCTH (poduiist) (major).

HNunexc nuctumaunel: b1.B.02.05.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyabTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeIbHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMnereHInn 1 HHAUKATOPBI UX JTOCTHIKEHUS

WNHauKkaTopsl JOCTUKEHUS [Inanupyemble pe3yabTaTbl 00yUEHUs 1O
Komnerenuus
KOMIETEHIINH JUCLUIUINHE
YHuBepcaabHble KOMIIETCHIIUH
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
IIpodeccuonanbHbIe KOMIIETEHIIUH

I1K-1. Criocoben [TIK-1.1. 3Haet npuHIMIIBI 3HaEeT CTPYKTYPY U BO3MOKHOCTH
BBITIOJIHATB PAacyeT U KOHCTPYUPOBAHUS OTIENBHBIX | COBPEMEHHOIO MUKPOKOHTPOJUIEpa
IIPOEKTUPOBAHKE y3J10B ¥ OJIOKOB 3JIEKTPOHHBIX
AJIEKTPOHHBIX MPUOOPOB, |TPUOOPOB
CXEM H yCTPOHCTB [TIK-1.2. Ymeer npoBOAUTH VYMeet BRIOUpaTh MUKPOKOHTPOJIIEP IS
pasjnaHoro OLIEHOYHBIE PACYETHI OITUMAJIBHOTO COOTBETCTBUS PEaIn3yEMbIM
(yHKIHOHATBHOTO XapaKTEepHUCTUK JJIEKTPOHHBIX |3adayaM
Ha3HAYCHHS B puOopoB
COOTBCTCTBUH C [1K-1.3. Bnageer HaBbikaMu | BrajgeeT HaBbIKaMu COOPKM MAKETOB M3

TEXHUYECKUM 3aJJaHUEM
C UCNOJIb30BaHUEM
CpEJICTB aBTOMATHU3ALUH
IIPOEKTUPOBAHUS

MOATOTOBKU HaOOpa y3JI0B 3JEKTPOHHBIX TPUOOPOB
MPUHIUITAATBHBIX |
MOHTa)KHBIX JIEKTPUICCKHIX
cXeM
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[1K-3. Cnocoben
pa3zpabaThIBaTh
AIIEKTPOHHbIE PUOOPHI
U CUCTEMBI, HCIIOJIB3Y I
TEXHUYECKYIO
JOKYMEHTAIHIO,
COBpPEMEHHBIE
UH(POPMAITMOHHBIE
TEXHOJIOTHH H SI3BIKH
IPOrPaMMHUPOBAHHS

[1K-3.1. 3HaeT ocobeHHOCTH
MPOEKTHPOBAHUS IIH(PPOBHIX
AJNIEKTPOHHBIX YCTPOUCTB C
IIPUMEHEHUEM
crienuanuzupoBanubix CAIIP

3HaeT NPUHIIMIIBI U TTOAXObI
MIPOEKTUPOBAHUS IPOrPaMMHOI0O
o0ecreyeHtst IEKTPOHHBIX YCTPOMICTB,
HOCTPOEHHBIX Ha 0a3e MUKPOKOHTpOJIIEpa

I1K-3.2. YMeer ucnonap30BaTh
TEXHUUYECKYIO JOKYMEHTAIIIO
pH pa3padoTke MU(PpPOBHIX
AJIEKTPOHHBIX YCTPOMUCTB

YMeeT aHaTu3upoBaTh U UCIIOIB30BATh
JIOKYMEHTaIMI0 HA MUKPOKOHTPOJIIEPHI U
JIpyrue nudpoBbie CXEMBI C LEIbI0
pa3paboTKu KOHEUHOTO YCTPOHCTBA

I1K-3.3. Bnageer HaBBIKaMU
pa3paboTKu mporpamm s
paboThI LU(POBBIX
AIIEKTPOHHBIX YCTPONCTB

Brnageet HaBbIKaMu pa3pabOTKH MPOTPaMM
JUTsE paObOThI HU(POBBIX STEKTPOHHBIX
YCTPOMCTB

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcst ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO pa0doTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISET 7 3a4STHBIX SIUHUIL, 252 aKaJeMHUECKHUX YaCOB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUJAM YU4COHOM JIeITeIbHOCTH
= Beero  |CemecTpbl
Bunbl yueOHOI esTenbHOCTH
4acoB 4 cemecTp
KonTakTHas aynuropHasi padora o0y4yaroumuxcs ¢ npenojaaBarejieM, BCero 118 118
JIeKk1IMOHHBIE 3aHATUSA 36 36
JlabopatopHbie 3aHATHS 56 56
Kypcoas pabora 26 26
CamocrosiTeibHas padoTa 00y4alOIINXCsH, B T.4. KOHTAKTHasI 134 134
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
[ToaroroBka k 3auery 11 11
Harmmcanne otdera mo KypcoBoit pabore 34 34
IToaroroBka K TECTUPOBAHUIO 17 17
[ToaroroBka k mabopaTopHOi paboTe, HAMMCAHUE OTYETa 26 26
[ToaroToBka Kk 3amuTe oTyeTa 1o JabopaTopHO padboTe 24 24
Hanucanue otueta no nabopaTtopHoii padote 22 22
O0mas Tpya0eMKoOCTh (B 4acax) 252 252
Oo0mas TpynoeMkocTh (B 3.e.) 7 7

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI

5.1. Pa3znennl (TeMbl) JUCUMILIMHBI M BUJIbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa TUCHUIUIUHBI MO pas3jenaMm (TeMaMm) W BUJaM y4eOHOU JesTeTbHOCTH MPUBEICHA B

tabmuue 5.1.
Tabnuma 5.1 — Pazgenst (TeMbl) AUCHUILINHBL U BUBI YYEOHOH 1eATeIbHOCTH
Bcero uacos
HasBanus pasnesnoB (Tem) Jlek. | JIa6. | Kypc. | Cam. (6e3 dopmupyemMbIe
JTUCITUTITUHBI 3aH., 4| pad. | pab. |pab.,d KOMITETCHITH
9K3aMEHa)
4 cemecTp
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1 O630p anmapaTHO IATHOPMBI 2 - 26 3 31 IK-1
Arduino
2 OcHoBBbI IU(PPOBOH 4 - 6 10 ITK-1
CXEMOTEXHHUKH
3 CtpykTypa ¥ NpUHLMI JEHCTBUA 18 56 100 174 I1K-1, TIK-3
OCHOBHBIX 0JIOKOB
MHUKpPOKOHTpOJIIEpA
4 NnTepdeiicsl mepenadn JaHHBIX 12 - 25 37 I1K-1, TIK-3

Hroro 3a cemectp| 36 56 26 134 252

Uroro| 36 56 26 134 252

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Copepxanue pa3aesioB (TeM) TUCIUTUINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Taduie 5.2.

Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIHUILIMHEI (B T.4. IO JICKIUSIM)

TpyroemMKocTh

HasBanwus paznenos (Tem) ConepxaHue pa3aenoB (Tem) dopmupyemble
JTUCIUTUTAHBI JUCLHUIUIMHBI (B T.Y. MO JEKIMIM) (nexupomHHbe KOMIIETEHINH
3aHATHSA), 4
4 cemecTp
1 O630p anmapaTHOM 0O0630p OTIaOYHBIX HHCTPYMEHTOB H 2 ITK-1
maTdopmbl Arduino MOAKITI0YaeMoi nepudepun
matdopmel Arduino
Hroro 2
2 OcHoBbI IU(POBOIA [IpuBoguTCs MaTepual rno 4 ITK-1
CXEMOTEXHHKH U(PPOBBIM YCTPOICTBAM OT
IPOCTEHINX 10 O0JIee CII0KHBIX
Hroro 4
3 Crpykrypa u npuHiun |IlopTsl BBOga-BbIBOAA, HACTPOCHHbIE 2 I1K-1, TIK-3
JIeMCTBUSL OCHOBHBIX Ha BBIXO]I
010KOB [TopTh! BBOIa-BBIBOAA, HACTPOECHHBIE 2 IIK-1, ITK-3
MHUKPOKOHTPOJLIEpA Ha BXOJI
[IpepriBanus 4 ITK-1, TIK-3
Tanimepsl 4 IK-1, TTIK-3
Amnanoro-uuppoBoii 4 I1K-1, TIK-3
npeoOpa3oBaTelb
BriBon nnopmaruy B BUpTyaTbHBIN 2 ITK-1, TIK-3
COM-nopt
Hroro 18
4 Nnrepdeiicel nepenaun | BBoaurcst mousTHe nHTEpdEiica 12 I1K-1, TIK-3
JTAHHBIX nepeaayy JaHHbIX.
OnwuceIBaroTCsS Takue HHTEPHEnch
nepeaayy JaHHBIX KaK:
[Mapannensusiii uaTepdeiic, UART,
SPI, TWI, 1-WIRE.
Hroro 12
Hroro 3a cemectp 36
Htoro 36

5.3. llpakTuyeckue 3aHATUSA (CEMUHAPDI)

He npegycmoTpeHo y4eOHbIM IIJIaHOM
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5.4. JlabopaTopHbIe 3aHATHSA

HanmeHoBaHue 1a00paTOpHBIX pabOT MpHUBEIEHO B Ta0uIe 5.4.
Tabmuna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT

HasBanus pasnenos (tem) | HaummenoBanue nabopaTopHBIX Tpys0eMKoCTS, dopmMupyemsbie
JUCIUITAHBI pabort KOMIIETEHIINH
4 cemecTp
3 Crpykrypa u npunuun | Paborta ¢ mopramu BBOJ1a-BBIBOJIA. 6 [IK-1, TTIK-3
JEHUCTBUS OCHOBHBIX Opranuzanus BEIBO/IA
0JI0KOB uHpOpMaLIUU
MHUKPOKOHTPOJIICPA PaGoTa ¢ mopTamu BBOJ1a-BBIBO/IA. 10 IIK-1, IIK-3
Opranu3zanys BBoJa UH(POpMAaLUK
Buemnue npepeiBaHus 10 [IK-1, T1IK-3
Talimepsl 10 [IK-1, TIK-3
BriBog nabopMarim 10 [1K-1, TIK-3
Amnanoro-uu¢poBoii 10 [IK-1, TIK-3
npeoOpa3oBaTelib
Uroro 56
Uroro 3a cemectp 56
Hroro 56

5.5. KypcoBasi padora

ConepxaHue, TpyJAOEMKOCTh KOHTAKTHOW ayIUTOPHOU pabOThl U (popMUpyeMble KOMIETEHIIUHU B
paMKax BBITIOJIHEHHUSI KyPCOBOI paOOTHI MPEACTaBIeHBI B TAOIUIIE 5.5.
Ta6ymma 5.5 — CoaepkaHue KOHTAKTHOM ayJTMTOPHOKN paOOThI U €€ TPYI0EMKOCTh

N N dopmupyemble
Copep:xaHre KOHTAKTHOM ayAUTOPHOI paOOTHI TpyaoeMKocTsb, 4
KOMIIETEHITUH
4 cemecTp
00630p. Beibop koHbUTypanmu u cOopka Makera. 26 ITK-1, TIK-3

[TpoekTrpoBaHKEe MPOrPAMMHOTO O0SCTICUCHHUS COTIIACHO
WHANBUIYAIBHOMY 3a/IaHu0. JleMOHCTpanys 3aKOHYCHHON
paboThI

Hroro 3a cemectp 26
Hroro 26

[IpumepHas TemaTHKa KypCOBBIX padoT:

1. Pa3zpaboTka ynbTpa3ByKOBOT'O U3MEPHUTENs paccTosiHus. PabGoTa MokHA OBITH BBIMOJIHEHA C
ncnoib3oBaHueM oTiaamoyHod miaatel Arduino UNO, Multishield u matumka HC-SRO04.
OToOpakxeHHUe PaccTOSHUS 10 OO0BEKTa JMOJKHO OBITh BBIMOJHEHO Ha CUYCTBEPCHHOM
CEMHCETMEHTHOM HWHIUKATOPE.

2. Kontponnep mxoictuka. Pabora momkHa OBITH BBIMIOJHEHA C UCTOJIH30BAaHUEM OTJIAJOYHOM
mwiatel Arduino UNO, Multishield u aByxoceBoro mxoiicTrka, coaepkaniero oauH uudposoit
(s HaXKkaTHUsl) M IBa aHAJIOTOBBIX BBIXOJa (MMO3ULIMOHUPOBaHNUE). B pe3ynbrare paboThl H1OKHO
OBITh pEaTU30BAHO «HEMPEPBIBHOE» CIICIKECHUE 32 M3MECHCHHUEM COCTOSHHUS IKOWCTHKA U
0TOOpakeHHEe HAa CEMHCErMEHTHOM MHAMKATOpPE B MEPBBIX JIBYX LHU(pax yroia moBopoTa B
npoineHTax (Hampumep, 900 = 25%), Bo BTOpPBIX IBYX IU(]pax — MHTEHCUBHOCTh HAKJIOHA B
npoieHTax. B ciaydae moBopoTa oToOpa3uth npoyepku. YeTbipe CBOOOAHBIX CBETOIMOA HA
Multishield qomkHBI BeCTH MoACYET HaXKATUS HA KHOTIKY JKOMCTHKA.

3. RFID-3amok. PaGora noipxHa OBITH BBIIIOJIHEHA C UCIIOJIB30BAHMEM OTIIAA0YHON TU1aThl Arduino
UNO, Multishield, mogyns RFID-RC522 u pene JQC-3FF-S-Z. B pe3ynbratre paboThl JOTKHO
OBITh peaTu30BaHO YCTPONCTBO, Mepekiatodaromiee pene (Ha 10 kekyHa) npu nogaecennu RFID-
METKHM K JTaTYUKY. Y CTPOMCTBO JOJKHO MO3BOJSATH A00aBnATh/ynansate RFID-metku ans
OTKpbIBaHHS 3aMKa. [ uHAMKAIUK pabOThI TOJKEH OBITh MCIIOJB30BaH CEMHUCETMEHTHBIN
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10.

1.

12.

13.

14.

WHIUKATOP.

. RFID-ny6aukaTop. Pabora momkHa OBITH BBITIOJTHEHA C UCIIOIB30BAHUEM OTJIATOYHOM IIATHI

Arduino UNO, Multishield, mogyns RFID-RC522. B pe3ynabtare paGoThl JOIKHO OBITH
pearu30BaHO yCTPOHCTBO, CYMTHIBAIOIIEE 3HAUCHUE OJJHOM METKH ¥ 3aIHMCHIBAIOIICE CYUTAHHOE
3HaueHHWE B JIpyryro. Ha ceMHCerMeHTHOM HWHAMKATOpPE MOJDKHBI OBITH peau30BaHbI
COOOIICHUS-TIOJICKA3KU JIJIsl COTIPOBOXKICHHSI OTIEPAIUi TTOJIb30BATES.

. Komosrrit 3amok. Pabora moimkHa OBITH BBIMNOJIHEHA C WCIOJB30BAHMEM OTJIALOYHON ILIATHI

Arduino UNO, Multishield, marpuunoit knaBuatypsl (4x4) u pene JQC-3FF-S-Z. B pesynbraTte
paboThl TOKHO OBITH peaqTn30BaHO yCTPOMCTBO, Mepekitodaroniee peie (Ha 10 cekynnm) mpu
BBEJICHUM HY)XHOW YHMCJIOBOW KOMOWHAIMKW W Ha)XaTUio pemeTku. [IpeaycMorpeTs criocod
CMEHBI U 3aJJaHMsl YEThIPEX Pa3HbIX MapoJieH.

Kontposnep maroBoro nsurateins. Pa6ora goykHa ObITH BBINOJHEHA C HCIOJIb30BAHUEM
omnanouyHou miatel Arduino UNO, Multishield, momyns Ha 6a3e TpaH3UCTOPHOTO MTOBTOPHUTEIS
ULN2003 u marosoro asuratens 28BYJ-48. KonTposiep n0mKeH ynpaBiasThCs KHOMKaMHU
A1-A3. ]Ins yBenWYEHHs] CKOPOCTH BPAILICHUS UCIIOIb30BaTh KHONKY Al, s yMeHbIeHus A3,
JUISl U3MEHEHUs HampaBiieHus BpaieHus — A2. Ha ceMHUCerMeHTHOM MHAMKATOPE 0TOOPa3UTh
MHTEHCUBHOCTD BpAIllEHUs B KOJIMYECTBE I1aroB B CEKYH/Y.

JaTuuk MarHuTHOrO NoJif. PaboTa nomkHa OBITH BHIMOJHEHA C UCIOJIB30BAHUEM OTJIIAJ0YHON
miaatel Arduino UNO, Multishield u monyns Ha 6a3e matumka Xomana SS49E. Pazpaborats
YCTPOMCTBO JISI U3MEPEHUS HANPS)KEHHOCTU MOCTOSIHHOTO MarHUTHOro mnoss. Pesynbrarsl
M3MEpEHUs JTOJKHBI BHIBOJAUTHCS Ha CEMUCETMEHTHBIN MHAuUKaTtop. Enununa uzmepenus
MarHuTHoro nosis — ['aycc.

. Kontponnep snkoaepa. Pabora gomkHa OBITH BBIMIOJTHEHA C MCIOJBb30BAHUEM OTJIAJ0YHOMN

minatel Arduino UNO, Multishield u Mmoxayns ¢ ycTaHoBIeHHBIM 3HKOAepoM. B pesynbrate
JOJDKHO OBITh pa3pabOTaHO YCTPONCTBO, BBHIMOIHSIONICE YBEIUICHHE KOJINYECTBA UMITYJIbCOB
IIPH BPAIICHUU PYYKH YHKOJEPA IO YaCOBOW CTPETIKE W YMEHBIIAIOIIee P BPAIICHUN TPOTUB
YacoOBOW CTpEJKH. 3HAUYCHHE CUYETUYMKA HMMITyJIbCOB JOJDKHO OBITH OTOOpa’kKe€HO Ha
CEMHCEIrMEHTHOM HHIUKATOPE.

. Manuxatop temnepatypsl Ha 6a3ze gatunka DS18B20. PaGoTa momkHa OBITH BBITIOJIHEHA C

ucnosb3oBaHueM oTianouHoi miaatel Arduino UNO, Multishield n matumnka temmepaTypbl
DS18B20. Temnepatypa AOJKHA U3MEPATHCS KaXIYH CEKyHAYy. Pe3ynabTaT U3MepeHUs
TEMIIEPATypPbl TOJKHBI BBIBOJUTHCS HAa CUETBEPEHHBIM CEMUCEIMEHTHBIM WHIMKATOP.
NuaukaTop ocBemeHHOCTH Ha OCHOBE (poTtopesucTopa. PaboTa momkHa OBITH BHITIOJTHEHA C
HCIIOJIb30BaHueM oTiagouHoi miatel Arduino UNO, Multishield u maTunka ocBEIIEHHOCTH.
W3mepeHre OCBEIIEHHOCTH JOJKHO MPOBOAUTHCS KaXAylo ceKyHay. Pe3yibTar uzmepeHus
JIOJKEH BBIBOJUTHCSA Ha CYETBEPEHHBIN CEMUCErMEHTHBIM MHAUKATOp. Pe3ynbrar usmepeHus
JIOJDKEH OBITHh MpeACTaBlIeH B oTHOcHTeNbHOU 1Kasie 0—100%. MunnManbHOE 3HaYCHUE TIPU
3aKpBITOM JIaTYHMKE, MAKCUMaJIbHOE — B PE3YyJIbTATe OCBEUICHHOCTH SIPKUM HCTOYHHKOM CBETa
(donaps Tenedona).

Wuaukatop TemMneparypsl U BlIakKHOCTH. PaboTa nomkHa OBITH BBIIIOJIHEHA C UCIIOJIBb30BaAHUEM
otnagouno miatel Arduino UNO, Multishield u maTtumka TemmepaTypsl U BIaXHOCTH
(DHTI11). U3Mepenue TemmnepaTypbl JOJDKHO MPOU3BOIUTHCS KOKAYIO CeKyHIy. OTOOpakeHHe
3HAYEHUN JOJKHO OBbITh peaqn30BaHO HAa CUETBEPEHHOM CEMHCETMEHTHOM HHIMKATOPE.
[lepexnioueHue oToOpa)keHHE MEXIY TEeMIEepaTypoid W BIAXHOCTHIO JOJIKHO OBITh
peanr30BaHO C UCIOJIb30BaHWEM KHOINKHU Sl.

Yacsl peanpHOro BpeMeHHu. Pabota qomxkHa ObITH BBIIOJIHEHA C UCIIOJIb30BAHUEM OTJIAJOYHON
minatel Arduino UNO, Multishield u moxynst Ha 6a3e mukpocxembl DS3231. OTobpaxenue
TEKyUIero BPEMEHH AOJKHO OBITh pPEajln30BaHO Ha CUETBEPEHHOM CEMHUCETMEHTHOM
naukatope. Knonka S1 gomkHa OoTBeYaTh 3a MEPEKIIOUYEHUE B PEXKUM IepeBoaa, S2 — 3a
HaCTPOMKY 4acoB, S3 — 3a HACTPOHUKY MUHYT.

Hsyxctpounsiii JKKH. Pabota momkHa OBITH BBITTOTHEHA C HCTIOIB30BAaHUEM OTJIAJOYHOM TUTATHI
Arduino UNO, Multishield u qucrimes LCD1602. Peanmn3oBats oToOpakenune nanusix B JKKU
10 KOMaHJ€E ¢ MEPCOHATIBHOTO KOMIbIOTEpa: S1=naHHble CTpokH 1; S2=nanHbie cTpoku 2. ['ne
S1(2)= yka3bpIBaeT B KaKyl CTPOUYKY JOJKHO OBITh BBIBEJCHO BBIpaKeHHE. (HY)XKHO OyaeT
MasiTh).

3nakoreneparop. Pabora nomkHa ObITH BBIMOJHEHA C MCIOJIB30BAaHUEM OTJIAJI0YHON IIaThI
Arduino UNO, Multishield u cBeToguoaHo#t maTpunbl 8x8. Peannu3oBath oToOpaxeHue OykB
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15.

16.

17.

18.

19.

20.

21.

22.

pycckoro angasuTa 1o KOMaH/ie ¢ IepCOHATbHOTO KOMITbIOTEPA.

OpraHu3anusi JUCTAaHIIMOHHOTO B3auMojelcTBus nmo uatepdeiicy SPI. Pabora momkHa ObITH
BBITIOJIHEHA C HCIOJB30BaHHEM ABYX OTJamodHbIX miat Arduino UNO B KOMIJIEKTE C
Multishield. Peanu3oBaTh moakiatoueHHe MEXIy COOOM BYX OTJIaJIOYHBIX IiaT. Peann3oBarh
MepeKII0YeHHEe CBETOANOA0B BTOPOU IJaThl OT KHOMOK MEPBOW, B TO K€ MEpPEKII0YEHHE
CBETOJIMOJIOB MEPBOIl TIaThl OT KHOMIOK BTOPOM.

Opranuzanus IUCTaHIIMOHHOTO B3anuMojiecTBus 1o uHTepdeiicy TWI. Pabora nomkHa ObITh
BBITIOJIHEHA C HCIOJB30BaHHEM ABYX OTJamodHbIX miat Arduino UNO B KOMIJIEKTE C
Multishield. Peanu3oBaTh moakiatoueHHe MEXIy COOOM BYX OTJIaJIOYHBIX IiaT. Peann3oBarh
MepeKII0YEeHNEe CBETOANOA0B BTOPOU MJaThl OT KHOIMOK MEPBOW, B TO K€ MEpPEeKII0YEHHE
CBETOJIMOJIOB MEPBOIl TIaThl OT KHOMIOK BTOPOM.

Konrtponnep ynpaBieHuss cepBonpuBonoM. PaGora nmoikHa OBITH BBIMOJHEHA C
UCIIONIb30BaHueM oTianounoi miaTel Arduino UNO, Multishield u ceponpuBoma. Kortpomiep
JIOJKEH ynpaBisThesl KHonkaMu A1—-A3. Knonkamu A1-A2 n10JiKHA BBIMOJIHATHCS YCTAHOBKA
rpaayca nopopora. KHonkoi A3 H0JKEH OCYIIECTBIATHCS 3alyCK JBUKECHUS Bajia IBUTATEIIS
Ha 3a7jaHHbIN yroi. Ha cBeTOAMOJHOM HHIUKATOPE BHIMOJIHUTH OTOOpakeHrEe BEIOpaHHOTO yTiia
MOBOpPOTA.

udposoii TepaommeTp. PaboTa mokHA OBITH BBIMOJHEHA C MCIOJIb30BAHUEM OTJIAAOYHOM
miaatel Arduino UNO. KoHTposiep H0/DKeH CUMTHIBATh HANPSKEHHE C aHAJIOTOBOTO BBIXOJa
TepaoMmMmeTpa. MI3mMepeHHOe 3HaUeHHE COMPOTUBICHUS JOJKHO 0TOOpaXKaThCs Ha KOMIBIOTEpE
yepes cuntbiBanue AaHHbix ¢ COM-nopra. [IpenycMoTpeTh BO3MOKHOCTh U3MEHEHUS YacCTOThI
M3MEPEHUS CONTPOTUBIICHHUS.

CpaBHeHME aHaJOrOBOTO U BCTPOCHHOTO B MUKPOKOHTPOJUIEP AaTyuKa TemiepaTypbl. PaboTa
JOJKHA OBITH BBINOIHEHA ¢ HCHOAb30BaHueM oTaamouHor miatel Arduino UNQO, Multishield u
U MOJYJISl aHAJOTOBOT0 JaTuMKa TeMIepaTypbl. BBIMOIHUTH perucTpauuio MoKazaHUU co
BCTPOEHHOTO M aHAJOTrOBOr0 JaTdyMKa TeMmIiepaTypbl. Ha ceMucerMeHTHOM MHIMKATOpPE
0TOOpa3uTh pa3HUIy MOKa3aHUN JIBYX JATUYHUKOB.

ABTOMAaTHYECKUH BBIKJIIOYaTENb cBeTa. PaboTa nomkHa ObITH BBINOJIHEHA C WCIOIb30BAHHEM
oTnmanounoi miatel Arduino UNO, Multishield, natuuka ocBemenHocT u pene. PeannzoBath
aBTOMAaTUYECKOE OTKJIIOUEHHUE CBeTa (pejie) Mpu CHUKEHUU OCBEUIEHHOCTh HUXke nmopora X1 u
BKJIFOYEHHUE CBETA MPU MPEBBIIICHUN OCBEIIEHHOCTU OKPY’KAIOWIEH Cpeabl BbIle mopora X2.
VenoBue X2>X1 DOMKHO BBITOIHATLCS.

Kontpomnep nepememenus: nuaamomerpa MEI'EOH-035. Pa6oTa momkHa OBITH BBITIOJIHEHA C
ucmojb30BaHueM otiagouyHoi miuathl Arduino UNO, Multishield, monyns na 6ase
Tpan3uctopHoro noproputesnss ULN2003 u maroBoro asuratens 28BYJ-48. KonTposep
JIOJKEH ynpaBiaThes kKHonkaMu A 1—-A3. Ji1s yBenr4eHus: CKOPOCTH Bpal€HUs] UCTIOJIb30BATh
KHONIKY Al, 11 yMeHblieHuss A3, 1y U3MEHEHUs HarnpaBiaeHusa BpameHus — A2. CKopocTh
BpallleHUs B KOJMYECTBE LIAroB B CEKYHIY JIOJKHAa OTOOpa)kaThCsl HAa KOMIIbIOTEpE Yepes
cuutThiBaHue gaHHbIx ¢ COM-niopta

W3mepurens ypoBHs BoJbl. PaboTa nomkHa OBITH BBINOJHEHA C UCIIOIb30BAaHUEM OTIA0YHOM
miatel Arduino UNO, Multishield n natuuka ypoBHs Boapl. Pa3zpaboTaTh ycTpOWCTBO
M3MEpEeHUs YPOBHS BOJBI U OTOOpa)ke€HHE 3HAUEHHE HA CUETBEPEHHOM CEMHCErMEHTHOM
UHAUKATOpE.

5.6. CamocTosiTesibHass padoTa

Bunbr camocTosTensHOM paboThl, TPYJOEMKOCTh U (hOPMHUPYEMbIe KOMIIETCHIIMH TPEICTaBICHBI B
tabnute 5.6.
Tabauia 5.6 — Buabpl caMoCTOSITENIEHOM pabOThI, TPYA0EMKOCTh B (hOpMHUpyeMble KOMIETCHIIMH

Ha3zBanus pasnenoB | Bumsl camoctositenbHoi | Tpymoemkocts, | @opMupyembie
(TeM) TUCIIUTIITNHBI padoThI q KOMIIETEHIINU

@DopMBbI KOHTPOJIS

4 cemecTp
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1 O630p anmnapatHoit

[Togroroska k 3auery

[K-1

3auér

maropmel Arduino  |Hanucanue oTuera o 1 IK-1 Kypcoas pabora,
KypCOBOM pabote OrtueT no
KypCOBOM paboTe
ITogroroska k 1 IIK-1 TectupoBanue
TECTUPOBAHUIO
Uroro 3
2 OcHoBsl udposoit |I[loaroroska k 3auery 4 IK-1 3auér
CXCMOTCXHUKH Hanucanue otuera 1o 1 IIK-1 Kypcosas pabota,
KypcoBO# paboTe Otuer 1o
KypcoBO# paboTe
IToaroroBka k 1 [IK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 6
3 Ctpyktypa u ITogroroska k 3auery 4 IIK-1, TIK-3 3auér
NPUHIAI JCHCTBUSA | [IoAroToBKa K 26 IIK-1, IK-3 JlaGoparopHas
OCHOBHBIX OJIOKOB nabopaTopHO# padoTe, pabora
MHUKPOKOHTPOJIJIEPA  |HanmucaHUE OTYETa
Hanucanne otuera no 14 ITIK-1, TIK-3 | KypcoBast pabora,
KypCOBOM pabote OtueT no
KypCOBO# paboTe
IToaroroBka k 10 [IK-1, T1K-3 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 3amuTe 24 IIK-1, I1IK-3 | 3amura ot4yera mo
oTyeTa 1o nabopaTtopHOit
nabopaTopHo# pabote pabore
Hanucanne otuera no 22 [IK-1, I1K-3 Ortuer no
nabopaTopHO# paboTe nabopaTopHOH
pabore
Uroro 100
4 Vnrepdeiicer [TonroroBka k 3aueTy 2 [IK-1, T1K-3 3auér
nepeaadn JaHHbIX Hamnmcanne otyera mo 18 IIK-1, IIK-3 Kypcoas pabora,
KypCOBOM pabote OtueT no
KypCOBOM paboTe
ITogroroska k 5 IIK-1, TIK-3 TectupoBanue
TECTUPOBAHUIO
Uroro 25
Uroro 3a cemectp 134
Uroro 134

5.7. CoorBercTBHE KOMIIETEHINH, GOPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,

1 BHJIOB Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBUE KOMIETEHIUMH, (GOPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILINHBI, U BUIOB

3aHATUN
o Bunsl yueOHOIM nesTeNbHOCTH
OpMHpYEMEIEC
PMTIPY Jlex. | JIa6. | Kypc. | Cam. @DopMbI KOHTPOJIS
KOMIIETEHIIUH
3aH. | pab. | pad. pao.

CornacoeaHa Ha noptane N2 66517



ITK-1 + + + +  |3auér, 3ammra oTueTa 1o J1adbopaTopHO padoTe,
KypcoBas pabota, JlJaboparopuas pabota, Otder
1o KypcoBoii padore, OTder 1o 1abopaTopHOit
pabore, TectupoBanue

I1K-3 + + + + |3auér, 3amuTa oTueTa 1o J1abopaTopHO padoTe,
Kypcoas pabora, JlabopatopHas padora, OTdyeT
10 KypcoBoii padote, OT4eT mo JabopaTopHOH
pabore, TectupoBanue

6. PeiiTuHroBasi cucremMa isi OLEHKH YCIIeBAeMOCTH 00y4aloIMXCs
6.1. banabHble oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHKH U1t POpPM KOHTPOJISt IPECTABICHHI B Ta0uie 6.1.
Tab6nuua 6.1 — bamibHbIE OLlEHKH

o . MaxkcuMalbLHBIN
MakcumanbHbII MakcumanbHbIl
OaJut 3a rnepuos Bcero 3a
DopMBI KOHTPOJIS 6amn Ha 1-y1o0 KT ¢ OaJLy 3a epuo.
mexnay 2KT u Ha ceMecTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
4 cemecTp
3auér 0 0 10 10
3amuTa oT4eTa o 11 11 11 33
nabopaTopHoii paboTe
Jlaboparopnas pabota 5 6 6 17
TectupoBanue 6 7 7 20
Otuer o nabopatopHoit 6 7 7 20
pabote
Hroro makcumym 3a 28 31 41 100
nepuos
Hapacratomum ntorom 28 59 100 100

BannbHble OLleHKHU 17151 KypCOBOM paboThI MpeacTaBieHs! B Tabuuie 6.1.1.
Tabmuia 6.1.1 — bajibHbIe OIICHKH JIIsE KYPCOBOM pabOThI

. . | MakcumanbHbIi Oamn
MaxkcumanbHbIN MaxkcumanbHbIN
3a EpUOJ MEXKIY Bcero 3a
@OopMBI KOHTPOJIS 6amn Ha 1-y10 KT ¢ 0ast 3a mepuos
2KT u Ha xoHel CEMECTD
Hayajla ceMecTpa mexnay 1KT n 2KT
cemecTpa
4 cemecTp
OTuer o KypcoBoii 30 30 40 100
pabore
Hroro makcumym 3a 30 30 40 100
EPUOL
Hapacraromum urorom 30 60 100 100

6.2. Ilepecuer 0a/110B B OLICHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6anioB B OLIEHKH 32 TEKYIIUHA KOHTPOJIb MIPEACTABICH B Tabmuie 6.2.
Tabmuma 6.2 — Ilepecuer OaIOB B OIIEHKH 32 TEKYIINI KOHTPOJIh

banbl Ha 1aTy TEKYIIEro KOHTPOJIS Onenka
>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK 4
Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OaioB Ha naty TK 3
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< 60% oT MakcuMabHOI cymMMbl OamioB Ha naty TK 2

6.3. IlepecueTr cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[IepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe

6.3.
Tabmuia 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OIICHKY
Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEIIHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4YHO) (3a4TEHO) 90— 100 A (oTInM4HO)
4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xoporio)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpenctBenHo)
2 (HEeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTEIHHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(OPMALIMOHHOE 00ecnieueHue TUCIHIINHBI
7.1. OcHoBHas1 JUTEpaTYpa

1. Iletun, B.A. IIpaktuueckas suuukiaoneauss Arduino [DnextponHsiii pecypc] / B.A. Iletun,
A.A. bunskoBckuili. — OnekTpoH. aaH. — Mocksa : JIMK Ilpecc, 2017. — 152 ¢. — Pexum nocryna:
https://e.lanbook.com/book/97331 [DnextponHbiéi pecypc]: — Pexum poctymna:
https://e.lanbook.com/book/97331.

7.2. JlonoiHUTEJIbHAS JJUTEpaTypa

1. Koctiok, FO. JI. OcHoBbl anroputmuzanuu: yaeoHoe mocodbue / HO. JI. Koctiok; Tomckuii
rOCyIapCTBEHHBIH YHHUBEPCHTET CHCTEM YIpaBJICHHS M paauodeKTpoHuku, Kadenpa
aBTOMATHU3UPOBAHHBIX cUCTeM ympaBieHus.— Tomck: [0. u.], 1999.— 122. (nanuuyue B Oubnuorexe
TYCVYP - 12 5k3.).

2. BpruncnurenbHble YCTPOHCTBA U cucTeMbl: YuyeOHoe nocodue / b. B. Umoxun - 2010. 181 c.
[DnexTponHsbIi pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/1713.

3. UudopmaTtuka u nporpammupoBanue: YuedbHoe nocodue / H. B. Ilepmskona - 2016. 188 c.
[DnexTponHsbIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/7678.

7.3. YueOHO-MeTOANYECKHE ITOCOOUS
7.3.1. O6s13aTe/IbHBIEC YUeOHO-METOAMYECKHE M0Co0ust

1. Pabora c mopramu BBoJa-BbIBO/Ia. Opranu3anus BBoja nHbopManuu: MeToanuecKkue yKa3anus
K BBITIOJTHEHHIO JTAOOPATOPHOM U caMocTosTeNnbHOM padoTel / A. A. bom6u3os, A. I'. Jlomumos - 2017. 8
c. [DnexTpoHHBIH pecypc]: — Pexxum goctyma: https://edu.tusur.ru/publications/7002.

2. Pabora ¢ mopramu BBOJa-BeIBOAA. Opranu3amnusi BeIBojga MH(opMamuu: MeToandeckue
yKa3aHUs K BBIMOJHEHUIO MPAKTUYECKUX 3aHATHI M caMOCTOsITeNbHOU paboTel / A. A. bomOuzos, A. T
JJomunos - 2017. 13 c¢. [DnexTpoHHBU pecypc]: — Pexum pgocrtyna:
https://edu.tusur.ru/publications/6758.

3. Buemnue mnpepsiBaHus: MeToanueckne yKa3aHUsS K BBIMOJTHEHUIO JTaOOpaTOpHOU H
caMoCTOsITeTbHOU paboTsl / A. A. bom6u3oB, A. I'. Jlomunos - 2017. 9 c. [DnekTpoHHbIN pecypc]: —
Pexum noctyna: https://edu.tusur.ru/publications/6979.

4. Taiimepsl: MeTonuueckue ykazaHUs K BBIMOJHEHUIO JA0OPAaTOPHOW M CaMOCTOSTEIbHOMN
pa6oter / A. A. bom6u3os, E. 1. Tpenkans - 2017. 9 ¢. [DnekTpoHHBIN pecypc]: — Pexum gocryma:
https://edu.tusur.ru/publications/6980.

5. BeiBog mHpopmamuu: MeToanueckue yKa3aHUs K BBINOJHEHHUIO JTabOpaTOpHOU u
caMoCTOsITeTbHOU padoTsl / A. A. bom6u3oB, A. I'. Jlomunos - 2017. 9 c. [DnekTpoHHbBIN pecypc]: —
Pexum noctyna: https://edu.tusur.ru/publications/6981.
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6. Ananoro-nudppoBoil mpeobOpazoBaresb: MeToauueckue yKazaHHsS K BBINTOJHECHHIO
nabopaToOpHOM M caMocTosATeabHOU paboThl / A. A. bom6uszos, A. I'. Jlomunos - 2017. 12 c.
[DnexTponHsbIit pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/6982.

7. Metoauueckne yKa3aHWUs K BBINOJHEHUIO KYPCOBOW pabOTHI: MO JAUCHUIIJIHHE
«IIporpamMmmupoBanue MUKpOKOHTpOJIepoB» / A. A. bom6u3oB - 2022. 8 ¢. [DneKTpoHHBIH pecypc]: —
Pexxum nmoctyma: https://edu.tusur.ru/publications/10033.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl i1l CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0POBbsI M1 HHBAJIUOB MPEAIOCTABIAIOTCA B opMaXx,
aIalITUPOBAHHBIX K OTPAaHHYCHUSM HUX 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

J1s1 i1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUUCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPO(deccuoHATIbHBbIE 0a3bl JAHHBIX
1 HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NUCHUIIMHBI PEKOMEHAYETCS 00palaThCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. Matepuna/ibHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne JUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHUs 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U UHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCs yueOHask ayAUTOPHUS C JOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I Y9eOHOH TPYIBI, 000pYyI0OBaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATJISAHBIE TTOCOOUSI, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepua/ibHO-TeXHHYECKOE U POrpaMMHOe o0ecneyeHue 1Jisl JIa0OpaTOPHBIX padoT

JlabopaTopusi KOMIBIOTEPHOTO MPOESKTUPOBAHUS: yueOHas ayAUTOPUS A MPOBEACHUS 3aHITHI
JMEeKIUOHHOTO THUIMa, yueOHas ayauTOpus IS MPOBEJICHUS 3aHITUNH MPAKTUYECKOTro TUMa, yuyeOHas
ayauTOpHUs JJs MPOBEACHUS 3aHATUU 1a00OpaTOPHOTO TUMa, yuyeOHas ayauTOpus s IpPOBEICHUS
3aHSATUN CEMHUHAPCKOTrO THIA, TOMEIICHUE sl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX
pabort), moMelieHre Al MPOBEACHUS TPYNIOBBIX U HHANBUIYAIbHBIX KOHCYIbTAINH, TOMEIICHUE IS
MPOBEJICHUS TEKYILETr0 KOHTPOJS U MPOMEXYTOYHOM aTTecTaluu, MOMEIIEHUE ISl CAaMOCTOSTEIbHOM
pabotsr; 634050, Tomckas ob6macte, T. ToMck, Jlennna mpocnekT, a. 40, 143 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- YcrpoiictBo reHepanuu u o0pabotku curranoB Analog Discovery 2 (National Instruments
Edition) - 10 mr.;

- HcnpiTaTenbHblil 1a0OpaTOPHBIA CTEHJ Y3JI0OB aHAJIOTOBOW M IUPPOBON 3IEKTPOHUKHU
MikroElektronika Analog System Lab Kit PRO - 10 mrT.;

- Otnamounas miata Arduino UNO - 15 mit.;

- Otnagounas miata STM32F4291-disk - 10 mit.;

- TpexkaHanbHbIN TMHENHBIA UCTOYHUK OCTOSIHHOTO Toka GPD-73303D - 10 mwit.;

- Ocuumnorpag DSOX1102G - 10 wt.;

- JJaboparopusiit makeT Basys 3 Artix-7 FPGA Trainer Board - 10 mir.;

- [Tpoextop Acer P1385WB;

- [IpoeKIIMOHHBIN 3KPaH,;
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- MaruuTHo-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.
[IporpamMmHoe obecrieueHue:

- 7-Zip;

- Apache OpenOffice;

- Arduino IDE;

- FoxitReader;

- Google Chrome;

- Notepad++;

- Qt Creator;

- Unreal Commander;

8.3. MaTepuajibHO-TeXHHYECKOe H IPOrpaMMHoOe o0ecriedeHne 1 KypcoBoii padoThI

JlaGopaTopust KOMIIBIOTEPHOTO MPOEKTHUPOBAHUS: YUeOHast ayAUTOPUS AJI IPOBEACHUS 3aHATUI
JEKIMOHHOTO THUIA, yueOHast ayAuTOpHUs ISl IPOBEACHUS 3aHATUN MPAKTUYECKOTO THUMa, yueOHas
ayIUTOpHUs JUISl TIPOBEACHUS 3aHATUN a00paTOPHOro TUIA, yueOHas ayIUTOpUs ISl MPOBEICHUS
3aHATHI CEMHHApPCKOTO THUIIA, MMOMEIICHHUE ISl KypCOBOTO MPOEKTHPOBAHUSA (BBIIOJIHEHHUSI KYPCOBBIX
paboT), moMenIeHne AJsl MPOBEICHUS TPYIIOBBIX U MHAUBUAYAJIbHBIX KOHCYJIbTAIMI, TOMEIICHHE IS
MPOBEJICHUS TEKYILIETO KOHTPOJIS U MPOMEKYTOUHOU aTTECTAIMH, TOMEIICHHUE ISl CAaMOCTOSITEIbHOM
pabotsr; 634050, Tomckas ob6macts, T. ToMck, Jlennna npocnekr, a. 40, 143 ayn.

Omnwucanue UMeEIONIerocss 000py0BaHUS:

- YcrpoiictBo reHepanuu u o0paborku curaanoB Analog Discovery 2 (National Instruments
Edition) - 10 mr.;

- McnbiTaTenbHblii 1a00paTOpHBIA CTEHJ Y3JIOB aHAJIOTOBOW M IU(PPOBOM 3JIEKTPOHUKH
MikroElektronika Analog System Lab Kit PRO - 10 mrT.;

- Otnagounas mwiata Arduino UNO - 15 mt.;

- Otnamounas mwiata STM32F4291-disk - 10 mrt.;

- TpexxkaHanbHBIM TMHENHBIN UCTOYHUK NOCTOsIHHOTO Toka GPD-73303D - 10 mt.;

- Ocmitorpag DSOX1102G - 10 wT.;

- JlaGopatopuslii MakeT Basys 3 Artix-7 FPGA Trainer Board - 10 mrt.;

- IIpoektop Acer P1385WB;

- [IpoekuoHHbIN YKpaH;

- MarauTHO-MapKepHasi J10CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHOM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- 7-Zip;

- Arduino IDE;

- Google Chrome;

- Microsoft Office;

- Notepad++;

- Qt Creator;

- Unreal Commander;

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H MporpammHoe odecneyeHue IJ151 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocTOATENbHONU pabOoThl HCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacCIIOJIOKEHHBIE TIO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas obmacts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckast o6macts, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmumauna ynuna, a. 74, 207 aya.

Ornrcanne UMEIOIIETOCs 000PYT0BaAHMS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;
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- KOMITBIOTEPHI MOAKIIOYEHBI K ceTH «HTepHEeT» M 00ecrneunBaloT AOCTYN B JJIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JINIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CHelHMaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HH(pOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
I 00y4aloUUXCcs C HHBAJIUAHOCTBIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayAuToOpHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BAHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 0OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmaluu B JOCTYIHBIX opMax, MOOMIBHOM CUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xaHue OLIEHOYHbIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHS OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHITNI UCIIONBb3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hasanus pasnenos (rem) PopmHpyemBIe ®opmel koHTpOIst | OrnieHounbie MaTepuansl (OM)
JUCLIATUIMHBI KOMIIETEHIIUH
1 O630p anmnapaTHO#H IK-1 3auér IIepeyens BOonpocoB it
wiatgopmsl Arduino 3aueTa
Otuer no kypcoBoii | [IpumepHbIii nepedeHb
pabore TEMaTHUK KypCOBBIX paboT
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
2 OcHoBbI IU(POBOIA IIK-1 3auér IIepeyens BOonpocoB 11t
CXEMOTEXHUKH 3aueTa
Ortuer no kypcosoii | [IpumepHbIii nepedeHb
pabote TEMaTHK KypCOBBIX paboT
TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3a/laHUM
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3 CtpykTypa U NPUHLIMII [K-1, TIK-3 3auér [Iepeuyens BonpocoB i

JIeHCTBHUSI OCHOBHBIX OJIOKOB 3aueTa

MHUKPOKOHTPOJIIEpA 3ammra otyera no |[IpuMepHsIil nepeueHp
nabopaTopHOI BOIIPOCOB ISl 3AILUTHI
pabore 71a00paTOPHBIX pabOT
Otuer no kKypcosoii | [IpumepHsbIil epedeHb
pabote TEMaTHUK KypCOBBIX padoT
Jlaboparopnas Temb! mabopaTopHBIX padoT
pabota
TectupoBanue [IpuMepHBIi TEpeUeHb

TECTOBBIX 3aJaHUN

Otuer 1o Temsbl m1abopaTopHbIX padoT
nabopaTopHOi
pabote

4 NnTepdeiicsl nepepayn [K-1, TIK-3 3auér [Iepeuens BonpocoB 1

JAHHBIX 3auera
Ortuer no KypcoBoii |[IpuMepHbIil nepedeHb
pabote TEMAaTHUK KypPCOBBIX pabOT
TectupoBanue IIpuMepHBIil IepeyeHb

TECTOBBIX 3aJaHUN

[xana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHS IO
JTUCHUIUIMHE TpuBeJeHa B Tabnuue 9.2.
Tabnuna 9.2 — Illkama oneHkn cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JAUCLUIIIINHE
®dopmynupoBKa TpeOOBaHU K CTETICHH C(HOPMHPOBAHHOCTH
Ornenka banner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEYIOBIETBOPUTENHHO) | MAKCUMATHHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aJIOB 3HAHUS YaCTUYHO (dbparMeHTapHbIE
OCBOEHHOE MpUMEHEHNE
yMEHHue HABBIKOB
3 ot 60% 1o o0mue, HO He B 1I€JIOM YCIICIITHO, B IICJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAHHbBIE HO HE YCIEIIHOE, HO HE
MaKCHMAaJIbHOM 3HAHUS CHCTEMAaTUYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHue HABBIKOB
4 (xopotio) ot 70% no c(hOopMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO COJIep Kalne YCIIELLIHOE, HO YCIEUIHOE, HO
MaKCHUMaJIbHOM OTJIEIbHbIE coJieprKalime coJieprKaliue
CyMMBbI 0auioB | mpoOaemMbl 3HaHUS OTJICIbHbBIE OTJIeIbHbIE
po0OeIbl yMeHue poOeIbI
MpUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% ot chopmHpoBaHHBIE | CHOPMHUPOBAHHOE YCIELTHOE U
MaKCUMaJbHOM | CHUCTEMaTUYECKHE yMEHUe CHUCTEMAaTUYECKOe
CYMMBI 0aJIOB 3HAHUSA MPUMEHECHHE
HABBIKOB
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[IIxanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B TaduIe 9.3.
Ta6mmma 9.3 — lllkaia KOMIJIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUNA

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHIIUN

2 He nMeeT He0OXOAMMBIX TIPEACTABICHHI O MTPOBEPSIEMOM MaTepHase
(HEYTOBJIETBOPUTEIHLHO ) | KITH
3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBieHnid. O0yJaromuiics 3HaeT
OCHOBHbI€ NMPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K OIPEJIEJICHHON HayKe, OTpaciii WK 00bEKTaM, y3HAeT B
TEKCTax, N300paKEHUSX UM CXeMaX U 3HaeT, K KaKMM HCTOYHUKAM HY>KHO
obOparaTthcs uist 60siee 1eTaJbHOTO €r0 YCBOCHHUSI.

3 3HaTh U yMETh HA PeNPOAYKTHUBHOM ypoBHE. O0yUaronmxcs 3HaeT
(YIOBIIETBOPUTENHHO) |M3YUYECHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIBHO
BOCIIPOU3BOJAUT CBOU 3HAHMS YCTHO, MUCbMEHHO WIH B JEMOHCTPUPYEMBIX
JCUCTBUSX.

4 (xopotio) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpPOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
U3yYeHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYCHUS, UCTOPHIO U
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOCHHUS.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTEMHOM ypoBHe. OOyJaronuiics 3HaeT
W3yYEHHBIN 3JIEMEHT COJIePIKaHUsI CHCTEMHO, POU3BOJIEHO U JIOKA3aTEIIbHO
BOCIIPOU3BOIMT CBOW 3HAHHSI YCTHO, MUCHMEHHO WIIH B JICMOHCTPHPYEMBIX
NEHCTBUSX, YYUTHIBAS M YKA3bIBasl CBS3H U 3aBUCHMOCTH MEXIY ITUM
DIIEMEHTOM M APYTUMH AJIEMEHTAMHU COJICPKAHUS JUCITUTUTNHBI, €TO
3HAYMMOCTD B COJICPKAHUU TUCIIUILIHHEI.

9.1.1. IlpuMepHBIii MepeyeHb TECTOBBIX 3aJaHUM

1. MukpokoHTpoJuiep Kakoi GupMbl HCHOIB3yeTCs B 0TiagouHoi miaate Arduino UNO?
a) Intel
0) Atmel
B) AMD
r) STMicroelectronics
2. Kakoit ¢pyHkumeir u3 OMOIMOTEKU HENIb3s BOCIOJIb30BATHCS JJs YMPABICHHUS U UYTCHUS
COCTOSTHUS TIOPTa BBOJIa-BhIBOA?
a) digitalRead
0) pinMode
B) digitalWrite
r) bitRead
3. Ilpu pabote ¢ mopTom BBOAa-BhIBoAa B ucnonsiyercss DDRB. Kak pacuudpoBsiBaeTcs 3Ta
abbpesuatypa DDRB?
a) Double Data Rate
0) Dialog Data Registry
B) Data Direction Register
r) Data Definition Result
4. Kax u3BecTHO, a5si pabOThl C perucTpaMH UCHOJb3yIOTCcs OuTOBBIE omepamnuu. Kakoil u3
MPEJICTAaBICHHBIX BAPUAHTOB HE SBJSETCSI OUTOBOU omeparueii?
a) NOR
6) OR
B) XOR
r) BOR
5. B kako#t pyHKIMU B cpene mporpaMMupoBaHus Arduino BBITOJHAIOTCS HHUIUATU3UPYIOUIHE
nenucTBusa?
a) main
0) init
B) loop
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10.

1.

12.

13.

14.

r) setup

. C xaKoi yacToToi 0OecreyrnBaeT MUTaHUE CBETOIMO/IA TIPEICTABICHHBIN (hparMeHT Koaa?

void loop()
{

digitalWrite(led1, HIGH);
delay(1000);
digitalWrite(led1, LOW);
delay(1000);

a) 1 kI'n
0)2 I
B) 0,5
r)1Io

. C momo1po Kakoi (PyHKITUU OCYIIECTBISAETCS ChEM 3HAUYCHHUS C BhIBOJIA TTOpTa?

a) scanf

0) ReadLn

B) pin

r) digitalRead

. Kakoi u3 npencraBieHHbIX TE3UCOB COOTBETCTBYET TEPMUHY «IIPEPbIBAHUE 7

a) aBapHiiHasi OCTAaHOBKA TpoIIeccopa

0) curHa, cooOMAIOIINNA MPOIIECCOPY O HACTYIUICHHH KaKOT0-TH00 COOBITHS

B) IPUHYAMUTEIbHAS OCTAHOBKA CBSI3M OTIAJOYHOH TUIATHI M IEPCOHATHLHOTO KOMITBIOTEPA
') OCTAaHOBKA MPOIIMBKH MUKPOKOHTPOJLIEpA

. [lo kakoMy KpUTEpPHUIO MOXHO ONpENEeNUTh, 4YTO UHTep(delic nmepesayu NaHHBIX SBISETCS

CUHXPOHHBIM?

a) OH paboTaeT CHHXPOHHO C MUPOBBIMH YacaMu

0) mapaJuieIbHO C IMHUAMHU JaHHBIX UMEETCS JIMHUS C TAKTOBBIM CUTHAJIOM

B) OH MOKET paboTaTh B TyTUICKCE

T') OH MOJAEPKUBAET MOAKIIOUEHHUE TI0 TUITY 3Be3/a

Kak u3BecTHO, 151 TOro 4To OBl HA4aJ0Ch (PYHKIIMOHUPOBAHUE MIPEPhIBAaHUI, HY’KHO HACTPOUTh
HE TOJIBKO X HUCTOYHUK, HO U BBIMIOJIHUTH TJI00aNbHOE paspelieHue npepbiBanuil. [lpu momomm
KaKo# ()yHKIIUU BBITIOTHSIETCS TJI00aIbHOE pa3pelieHre npephiBaHuil B cpeae Arduino?

a) SREG

0) cli

B) sei

r) interrupt_enable

Kaxkoit Hy’)KHO yCTaHOBUTbH J€IUTh YaCTOThl B 8-OUTHOM CUETUYHKE, YTOOBI OblJIa JOCTUKUMA
yactoTa cpabateiBanus 50 ['? TakToBas yacTora MUKpoKoHTposuiepa 8 MI'1.

a)8

0) 64

B) 256

r) 1024

Kakas yactora cpaGaTeiBanus TaliMepa OyIeT IpHU CIIEeIyIONINX HapaMeTpax:

TaKTOBasl 4acTOoTa MUKPOKOHTposuiepa 8 MI'1; nenutens 4acTOThl §; TakMep BBIMOJHSIET 3a
nepuon 10000 cueToB?

a) 50 I'g

6) 100 I'g

B) 200 '

r) 10 I'n

Wmes npencraBieHre 00 OCHOBHBIX THUIAaX aHAIOro-uupoBbIX MpeoOpa3oBaTeNsIX, ONPEACTUTe
Kakou u3 nepeuuciaeHubix Huxke BuaoB AL He cymecTByer

a) ALIIT mpsimoro mpeoOpa3zoBaHmst

0) ALl mapanienbHOTO MPUOIKEHHS

B) ALIII mocnenoBaTenbHOTO MPUOIMIKEHUS

r) Jdenpra-curma AILIIT

Kakoil TepMUH COOTBETCTBYET ONpPEACICHHUIO: MHUHHMAajlbHOE€ HM3MEHEHHUE BEJIUYUHBI
aHaJIOTOBOTO CUTHAJIa, KOTOPOE MOXKET ObITh IpeoOpa3zoBano maHHbIM ALLTT?
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15.

16.

17.

18.

19.

20.

Nk WD

XN B DD~

a) Paspsmnocts ALIIT

0) Pazpemenne ALIIT

B) YacToTa AMCKpETU3aAINH

r) OnopHoe HanpsHKEHHE

Kakoii TepMHH COOTBETCTBYET ONPEACICHUIO: YCTPONUCTBO, UCIOJIb3YEMOE ISl XPAHEHHS N-
pa3psAHBIX JBOMYHBIX JAHHBIX U BBIMOJIHEHUS IPeoOpa3oBaHUii HaJ HUMU?

a) Tpurrep

0) MynbTHILUIEKCOD

B) Peructp

r) HIudpartop

Kakyto omepamnuto He0OXO0AMMO BBITIOJHHUTE ¢ ABOMYHBIMU yuciamu b1001 u b1111, uToGbI
noryuuts b01107?

a) JIN

0) 1

B) MHBepcus

r) Uckmouaromee NJIN

Jlns1 9ero, Kak MPaBUIIO, UCTIOIB3YETCS CIBUTOBBIM PETUCTP B MU(PPOBON CXEMOTEXHUKE?

a) XpaHeHus: OOJBIITUX MACCHUBOB JaHHBIX

0) YBenuueHus 4ucia BbIBOJIOB MUKPOKOHTPOJIIIEpA

B) BBO/a maHHBIX

r) CornacoBaHus

Ckosibko TakTOB TpeOyercsi 8-OutHoMy AIIIl mpsimoro mpeobpazoBaHus s oIU(PPOBKHU
BXOJIHOTO HAMPSHKEHUA?

a)l

0) 2

B) 8

r) 16

Ckonpko TakToB Tpebyercs 8-O0mutHomy AILIIl mociaemoBaTenpbHOTO TPUOIMIKEHUS IS
OLIM(PPOBKU BXOJTHOTO HATIPSKEHHUS?

a)l

0) 2

B) 8

r) 16

Kakoe Oyner 3nauenue Ha Bbixone 8-OutHoro ALIII, ecniu BxomHOM curHan cocrasisier 3 B, a
onopHoe Hanpsikenue 4 B?

a)3

0) 220

B) 191

r) 0,75

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

OnumuTe NPUHIKUIB pabOTHI C TOPTAaMH BBOAA-BBIBOIA.

OnumuTe nocae10BaTeIbHOCTh HACTPOWKH BHEIIHUX MTPEPHIBAHUI.
Onwumure npuHIUNI paboThl Taiimepa.

OnumuTe NpUHIUI paboThl aHANIOTO-IU(POBOTO MTPeodpa3zoBaTEIsL.
Kakoii npuHIun paboTsl CABUTOBOTO perucTpa?

9.1.3. IlpuMepHBIii IepedeHb BOMPOCOB /JIs1 3alIIUTHI KYPCOBO# padoThl

[Tpunuun paboThl yIbTPa3ByKOBOTO U3MEPUTEINSI PACCTOSHUS.
OCHOBHBIE TIOJIXO/IBI TIPH PA0OTE C HKOMCTUKOM.

Yro takoe RFID?

Kaxk paboraTs ¢ MaTpU4IHON KJIaBHATYPOi?

[TpunHuun pa®oThI 1aroBOrO JBUTATEIIS.

Kaxk ynpaBiisiTh maroBsimM ABuratenem?

Ha xakoMm npuHIuIe ocHOBaHa paboTa JaTYMKa MarHUTHOTO MOJIS?
UYrto Takoe PHKOJEp U KaK OH paboTaeT?
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. Onmcatp unTepdeiic 1-wire.
10.
11.
12.
13.
14.
15.
16.

[Tpunuun pa®oThl AaTYMKA BIAKHOCTH U CIIOCOO B3aUMOJICHCTBUS C HUM.
Kakne BO3MOKHOCTH PEAOCTABISAIOT Yachl pealibHOro BpeMenu DS32317
Ornucanne padbotsl KK LCD1602.

Urto Takoe 3HaKoreHeparop?

Ornucanne narepdeiica SPI.

Ornucanne narepdeiica TWI.

Urto Takoe cepBONPHUBO.I U KaK C HUM paboTaTh?

9.1.4. IlpuMepHBbIii NepeYeHb TEMATHK KYPCOBBIX padoT

. Pa3zpaboTka ynbpTpa3ByKOBOro U3MEpPUTENsS paccTosHus. PaboTa momkHa OBITh BBIMIOJIHEHA C

nucmoab3oBanueM otTiaagouHod miratel Arduino UNO, Multishield u matuuxka HC-SRO04.
OtobpakeHue pacCTOSHHUSA N0 OOBEKTa JOJKHO OBITh BBIMOJHEHO Ha CUYECTBEPEHHOM
CEMHUCETMEHTHOM HHIUKATOPE.

. Kontponnep mxoiictuka. Pabora noikHa OBITH BBIMOJHEHA C UCIOIB30BAaHUEM OTIQJ0YHOMN

mwiatel Arduino UNO, Multishield u nByxoceBoro mxoicTrka, coaepKamiero oauH nudpoBoit
(ms HAXKATHs) ¥ IBa aHAJIOTOBBIX BBIXOJa (MMO3UIIMOHUPOBaHUE). B pe3ynbrare paboThl TOKHO
OBITH pEaTn30BAHO «HEMPEPBIBHOE» CIEKEHUE 3a M3MEHEHHEM COCTOSIHUS JKONUCTHUKA U
oTOOpakeHHe Ha CEMHCErMEHTHOM MHJAMKATOpPE B MEPBBIX JBYX IM(pax yroja moBopoTa B
npouenrax (Hanpumep, 900 = 25%), Bo BTOPBIX IBYX LHH(pPaX — HHTEHCUBHOCTh HAKJIOHA B
npoueHTax. B ciydae moBopora oToOpa3uTh npouepku. YeTsipe cBOOOJHBIX CBETOIMO/IA HA
Multishield qomKHBI BECTH MOACUET HAXKATUS HA KHOIIKY JPKOHCTHKA.

. RFID-3amok. Pabora foipKkHA OBITH BEIIIOJIHEHA C MCIIOIB30BAaHHUEM OTIIAA0YHON u1aTel Arduino

UNO, Multishield, mogyns RFID-RC522 u pene JQC-3FF-S-Z. B pe3ynbraTe paboThl 10JIKHO
OBITh PeaTM30BaHO YCTPOUCTBO, Mepekitodaromiee pene (Ha 10 kekyHa) npu nogaeceHnu RFID-
METKHM K JaT4MKy. YCTPOHCTBO JOJDKHO MO3BOJATH N00aBiATh/yaansaTs RFID-meTku s
OTKpBIBaHMS 3aMKa. {7 mHAMKauuu paboThl TOJDKEH OBITh MCIOIb30BAH CEMHCETMEHTHBIN
MHAMKATOP.

RFID-ny6nukarop. PaboTa momkHa OBITH BHIMIOJHEHA C UCIOIB30BAHUEM OTIAA0YHOM IIIATHI
Arduino UNO, Multishield, mogyns RFID-RC522. B pesynbraTe paboThl HOIKHO OBITH
peaIn30BaHO yCTPOICTBO, CUNTHIBAIOIIEE 3HAUEHNE OJHOM METKU U 3alMChIBAIOIIEE CUUTAHHOE
3HaueHue B Jpyryr. Ha ceMucerMeHTHOM HMHAMKATOpPE IOJDKHBI OBITH peaau30BaHbI
COOOIICHUA-TIOJICKA3KU JIJIsl COTIPOBOXKICHHS OTEpaluii MOJIb30BaTeNs.

Konossrif 3amok. PaGoTa momkHa ObITH BBIMOJHEHA C MCIIOJIB30BAHUEM OTJIAJA0YHOM MIIaThI
Arduino UNO, Multishield, matpuunoii knaBuatypsl (4x4) u pene JQC-3FF-S-Z. B pe3ynbrare
paboThl JOHKHO OBITH peain30BaHO YCTPOMCTBO, Mepekitoyatoniee pene (Ha 10 cexynn) npu
BBEJICHUH HYKHOW YHMCIOBOM KOMOMHAIIMM U HaXXaTulo pemeTku. [IpenycMorpersh crnocod
CMEHBI U 3aJJaHMsl YETBIPEX Pa3HBIX MapOJICH.

. KOHTpOJIJIep araroBoro ABUraTcCiid. Pabora JOJIXKHaA OBITH BBIIOJHEHA C HMCIIOJIb30BAaHUEM

otnanounoit mnatel Arduino UNO, Multishield, moxy:nst Ha 6a3e TpaH3UCTOPHOTO MOBTOPHUTENS
ULN2003 u maroBoro asuratens 28BYJ-48. KoHTpomiep n0KeH yNpaBisThCs KHOIKaMU
A1-A3. JIns yBenuueHHs CKOPOCTH BPALLEHUS UCOIb30BaTh KHONKY A1, 11 yMeHblIeHus A3,
JUISL ©3MEHEHUS HallpaBiieHus BpameHus — A2. Ha ceMrUCcerMeHTHOM MHIMKATOpe 0TOOpa3uTh
MHTEHCUBHOCTb BpAILlEHUS B KOJIMUECTBE I1arOB B CEKYHY.

. I[aT‘-II/IK MaruuTHoro moisg. Pabora JOJI2)KHa OBLITH BBIMIOJIHEHA C MCIIOJIB30BAHUEM OTJIa,Z[O‘-IHOI\/'I

mwiatel Arduino UNO, Multishield u monyns na 6a3e naruuka Xonna SS49E. Pazpaborath
YCTPOUCTBO Uil U3MEPEHUSI HANPSIKEHHOCTU MOCTOSHHOTO MAarHUTHOTO mojs. Pe3ynbraTsl
U3MEPEHUs JOJDKHBI BHIBOJUTHCS HAa CEMUCETMEHTHBIM MHAUKaTOop. Enununa usmepenus
MarHuTHoro noss — ['aycc.

. KonTtpomnep sukozaepa. Pabora momkHa ObITH BBITIOTHEHA C MCIOIB30BAHUEM OTIAT0YHOM

mnatel Arduino UNO, Multishield u monyns ¢ ycraHOBIEHHBIM 3HKOAEpOM. B pesynbrare
JIOJDKHO OBITH pa3paboTaHO yCTPONCTBO, BBIMOMTHSIONIEE YBEINUECHNE KOJTHYECTBA UMITYIbCOB
[IPY BPAILIEHUU PYYKH DHKOJIepa MO YaCOBOM CTPENKe U YMEHBIIAIOIIee TP BPAIIEHUU IPOTHUB
4acoBOUM CTpenku. 3HAUYCHUE CUYETUYMKAa HUMIYyIhCOB JOJIKHO OBITH OTOOpaXeHO Ha
CEMHUCETMEHTHOM HHIUKATOPE.

. Mapukatop temmneparypsl Ha 6a3ze matumka DS18B20. Pabora momxkHa OBITH BBIMOJHEHA C

UCIONb30BaHueM oTiafouHoi miaatel Arduino UNO, Multishield u natunka TemmnepaTtypbl
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15.

16.

17.

18.

19.

20.

DS18B20. Temnepatypa AOJKHA U3MEPATHCS KaXIYH CEKyHAY. Pe3ynabTaT U3MepeHUs
TEMIIEPATypPbl JTOJKHBI BBIBOJUTHCS HAa CUETBEPEHHBIM CEMUCEIMEHTHBIM WHINKATOP.
NuaukaTop ocBemeHHOCTH Ha OCHOBE (poTtopesucTopa. PaboTa momkHa OBITH BHINIOJTHEHA C
HCIIOJIb30BaHueM oTiagouHoi miatel Arduino UNO, Multishield u maTunka ocBEIEHHOCTH.
W3mepeHne OCBEIIEHHOCTH JOJKHO MPOBOAUTHCS KaXAylo ceKyHay. Pe3yibTar uzmepeHus
JIOJKEH BBIBOJUTHCSA Ha CYETBEPEHHBIN CEMUCErMEHTHBIN MHAUKATOp. Pe3ynbrar usmepeHus
JIOJHKEH OBITHh MpeACTaBlieH B oTHOcHTenbHOU 1kae 0—100%. MunnManbHOE 3HaYCHUE TIPU
3aKpBITOM JIaTYHMKE, MAKCUMaJIbHOE — B PE3yJIbTATe OCBEUICHHOCTH SIPKUM HCTOYHHKOM CBETa
(donaps Tenedona).

Wuaukatop TemMneparypsl U BIaKHOCTH. PaboTa nomkHa OBITH BBIIIOJIHEHA C UCIIOJIBb30BAaHUEM
otnagouno miatel Arduino UNO, Multishield u maTtumka TemmepaTypsl U BIaXHOCTH
(DHTI11). U3mepenue TemmnepaTypbl JOJDKHO MPOU3BOIUTHCS KOKAYIO CeKyHIy. OTOOpakeHHe
3HAYEHUN JOJKHO OBbITh peaqn30BaHO HAa CUETBEPEHHOM CEMHCETMEHTHOM HHIMKATOPE.
[TepexnioueHue oToOpa)keHHE MEXIY TEeMIEepaTypoid U BIAXHOCTHIO JOJIKHO OBITh
peanr30BaHO C UCIOJIb30BaHUEM KHOINKHU Sl.

Yacsl peanpHOro BpeMeHH. PaboTa gomkHa OBITH BBIIOJIHEHA C UCIIOJIb30BAHUEM OTIIAOYHOMN
miaatel Arduino UNO, Multishield u moxynst Ha 6a3e mukpocxembl DS3231. OTobpaxenue
TEKyUIero BPEMEHH AOJKHO OBITh pPEajln30BaHO Ha CUETBEPEHHOM CEMHUCETMEHTHOM
naaukatope. Knonka S1 gomkHa OoTBeYaTh 3a MEPEKIIOUYEHUE B PEXKUM IepeBoaa, S2 — 3a
HaCTPOMKY 4acoB, S3 — 3a HACTPOHUKY MUHYT.

Hsyxctpounsiii JKKH. Pabota momkHa OBITH BRITTOTHEHA C HCTIOIB30BAaHUEM OTJIAJOYHOM TUTAThI
Arduino UNO, Multishield u qucrimes LCD1602. Peanu3oBatrs oToOpakenue nanusix B KKU
10 KOMaHJ€ ¢ MEPCOHATIBHOTO KOMIbIOTEpa: S1=naHHble CTpokH 1; S2=nanHbie cTpoku 2. ['ne
S1(2)= yka3bpIBaeT B KaKyl CTPOUYKY JOJKHO OBITh BBIBEJCHO BBIpaKeHHE. (HY)XKHO OyneT
MasTh).

3nakoreneparop. Pabora nomkHa ObITH BBIMOJHEHA C MCIOJIB30BAaHUEM OTJIAJI0YHON IIaThI
Arduino UNO, Multishield u cBeToguoaHo#t maTpunbl 8x8. Peann3oBath oToOpaxeHue OykB
pycckoro angasuTa 1o KOMaH/ie ¢ IepCOHATIbHOTO KOMITbIOTEPA.

OpraHu3anusi JUCTAaHIIMOHHOTO B3auMojelcTBus nmo uatepdeiicy SPI. Pabora momkHa ObITH
BBITIOJIHEHA C HCIOJB30BaHHEM ABYX OTJamodHbIX miat Arduino UNO B KOMIJIEKTE C
Multishield. Peanu3oBaTh moakiatoueHre MEXIy COOOM BYX OTJIaJIOYHBIX Iiat. Peann3oBarh
MepeKII0YEeHHEe CBETOANOA0B BTOPOU IJaThl OT KHOIMOK MEPBOW, B TO K€ MEpPEeKII0YEHHE
CBETOJIMOJIOB MEPBOIl TIaThl OT KHOMIOK BTOPOH.

Opranuzanus JUCTaHIIMOHHOTO B3auMojiecTBus 1o uHTepdeiicy TWI. Pabora nomkna ObITh
BBITIOJIHEHA C MCIOJB30BaHHEM ABYX OTJamodHbIX miat Arduino UNO B KOMIIJIEKTE C
Multishield. Peanu3oBaTh moakiatoueHre MEXIy COOOM MBYX OTJIAJOYHBIX IiaT. Peann3oBarh
MepeKII0YeHHEe CBETOANOA0B BTOPOU IJaThl OT KHOIMOK MEPBOW, B TO K€ MEpPEeKII0YEHHE
CBETOJIMOJIOB MEPBOIl TIaThl OT KHOMIOK BTOPOM.

Konrtponnep ymnpaBieHus cepBonpuBonoM. PabGora noikHa OBITH BBINOJHEHA C
HCIIONTb30BaHueM oTianounoi miaTel Arduino UNO, Multishield u ceponpuBoma. Korrpomiep
JIOJKEH ynpaBisThesl KHonkaMu A1—-A3. Knonkamu A1-A2 noJiKHA BBIIOJHATHCS YCTAHOBKA
rpaayca nopopora. KHonkoi A3 H0JKEH OCYIIECTBISATHCS 3alyCK JBUKECHUS Bajia IBUTATEIIS
Ha 3a7]aHHbIN yroi. Ha cBeTOaMOJHOM HHIUKATOpE BHIMOIHUTH OTOOpaskeHre BEIOpAaHHOTO yTiia
MOBOPOTA.

udposoii TepaommeTp. PaboTa mokHA OBITH BBIMOJHEHA C MCIOJI30BAHUEM OTJIAAOYHOM
miaatel Arduino UNO. KoHTposiep H0KeH CUMTHIBATh HANPSKEHHE C aHAJIOTOBOTO BBIXOJa
TepaoMmMmeTpa. M3mMepeHHOoe 3HaUeHHE COMPOTUBICHUS JOJKHO 0TOOpaKaThCs Ha KOMIBIOTEpE
yepes cuntbiBaHue AaHHbix ¢ COM-nopra. [IpenycMoTpeTh BO3MOKHOCTh U3MEHEHUS YaCTOThI
M3MEPEHUS COMTPOTUBIICHHUS.

CpaBHeHME aHaJOrOBOTO U BCTPOCHHOTO B MUKPOKOHTPOJUIEP AaTyuKa TemiepaTypbl. PaboTa
JOJKHA OBITH BBIMOIHEHA ¢ HCHONb30BaHueM oTaamouHor miatel Arduino UNQO, Multishield u
U MOJYJISI aHAJOTOBOT0 JaTuMKa TeMIepaTypbl. BBIMOIHUTH perucTpauuio MoKazaHUU co
BCTPOEHHOTO M aHAJOTrOBOr0 JaTdyMKa TeMmiepaTypbl. Ha cemMucerMeHTHOM MHIMKATOpPE
0TOOpa3uTh pa3HUIy MOKa3aHUN JBYX JATUYHUKOB.

ABTOMAaTHYECKUH BBIKIIOYaTENb cBeTa. PaboTa nomkHa ObITH BBHIMOJIHEHA C WCIOIb30BAHHEM
oTmanounoi miatel Arduino UNO, Multishield, natunka ocBemenHocT u pene. PeannzoBath
aBTOMAaTUYECKOE OTKJIIOUEHHUE CBeTa (pejie) Mpu CHUKEHUU OCBEUIEHHOCTh HUXke mopora X1 u
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BKJIFOYEHHUE CBETA MPHU MPEBBIIICHUN OCBEIIEHHOCTU OKPY’KAIOWIEH Cpeabl BhIle mopora X2.
VenoBue X2>X1 TOMKHO BBITOIHATHCS.

21. Kontpomnep nepemenienus nuaamomerpa MEI'EOH-035. Pabora nomkHa OBITH BBITIOJTHEHA C
ucmojb30BaHueM otianouyHoi miaatekl Arduino UNO, Multishield, monyns na 6ase
Tpan3uctopHoro nosroputesnss ULN2003 u maroBoro asuratens 28BYJ-48. KonTposep
JIOJKEH ynpaBiaThes KHonkaMu A 1—-A3. J[i1s yBeIM4eHusl CKOPOCTH BpaI€HUs] UCTIOJIb30BATh
KHONIKY Al, ms yMeHbiieHuss A3, 1y U3MEHEHUs HarnpaBiaeHusa BpameHus — A2. CKopocTh
BpallleHUs B KOJIMYECTBE LIAroB B CEKYHIY JIOJKHAa OTOOpa)kaThbCsl Ha KOMIIbIOTEpE Yepes
cuutThiBaHue gaHHbIx ¢ COM-niopta

22. N3mepurens ypoBHs Bojbl. PaboTa qo/mKHA OBITH BBITIOTHEHA C UCIIOIB30BAHUEM OTJIAJI0YHON
miatel Arduino UNO, Multishield n matuuka ypoBHs Boabpl. Pa3zpaboTaTh ycTpOHWCTBO
U3MEpEHUs YPOBHS BOJBI U OTOOpakeHHE 3HAUEHHE HA CUECTBEPEHHOM CEMHCErMEHTHOM
UHAUKATOpE.

9.1.5. IlpuMepHBIi NepedeHb BOMPOCOB ISl 3a1UTHI J1a00PATOPHBIX padoT

—_

. KakoBo Haznauenne Multi-Function shield?

. CKOJIBKO ITOCTOSIHHOM ITaMsITH B MUKPOKOHTpOJuIepe atmega328?

. CKONBbKO MaMsATH sl XpaHEHUs BPEMEHHBIX JaHHBIX BO BPEMs BBINOJHEHHUS MPOTPAMMBI B
MUKpPOKOHTpoJuiepe atmega328?

4. Kakue nedcTBUS HYXXHO BBIIOJHUTH YTOOBI 3a)K€Yb CBETOAMOJ, MOJKJIIOUYEHHBIH K

MUKPOKOHTpOJLIEpPY?

Mecro noakmouenus: nopt C, BbIBOJ 2

W N

MK

/
@/’

Kax nannmanusuposats BupTyaibHbslii COM-nopt nns cBsizu ¢ [1IK?

Kakoe Ha3HaYeHHe NOATATUBAIOILETO pe3ucTopa?

[Tpu momomu KaKoii (yHKIIMU BBIIOJHSAETCS YTEHUE TAHHBIX C BBIBOJA TIOpTa?

Kak ¢ ucnonbp3oBaHHEM PETUCTPOB ONPEAEINTh, YTO KHOMKA HaxkaTta? (MCIOJIb30BaHUE yCIOBUI
0053aTeNbHO)

ITopt C

BeiBOg 5

b
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14.
15.
16.
17.
18.

19.
20.
21.

22.
23.

24.

25.
26.
27.

28.
29.
30.

N —

Un

MK _L
1T

. PCINT 53T0 uT0?
10.
11.
12.
13.

Kakas ¢pyHKIIMS OTBEYaeT 3a BKIIOUEHUE IPEPhIBAHUS?

Kak onucats 00paboTuuK mpepriBaHus?

Onumute 06padotunk npepriBanus tuna PCINT ot mopra D

[Tepeuncnuth (¢ MOSICHEHUSIMU) BCE PETUCTPHI ISl YIPABICHUS BHEIIHUMH MpPEPbIBAHUSMHU
tuna PCINT

Kakoe HazHaueHue aenuresns 4acToThl B TaiMepe?

Kakwue npepbiBaHus MOKET Fr€HEpUPOBATH TaiMep?

Kakoii peructp TaliMepa OTBE4aeT 3a BKJIIOUEHUE U BBIKIIOUCHHE MPEepbIBaHUN Taiimepa?
[Tpuniun paboTel TaiiMepa

PaccunraiiTe mapameTpsl 8-OUTHOTO TaliMepa JJIs JOCTHXKEHHS 9acTOThl cpabaTeiBanus 500 '
TakroBas yacrota 16 MI'ng

BosmosxHble nenuTenu:

1; 8; 32; 64; 128; 256; 1024

Kakum o6pa3zom BeimoHseTcs reHepanus [IIMM curnana ¢ ucrnoiab30BaHHEM Taiimepa?

3adeM Hy»KeH B cIBUTOBOM peructpe Bxoj Latch clock?

Bo3M0XHO 1M OHOBpEMEHHO 3aCBETUTh 4 HUPPHI CUETBEPEHHOTO CEMHCETMEHTHOTO
WHJIUKaTopa?

B ueM cyTh MexaHM3Ma JUHAMUYECKOW MHIUKALINH?

B kaxoil mocien0BaTeNbHOCTH U B KaKW€ 3HaUYE€HHUE HYKHO aKTUBHPOBATH BXOJbI CIABUTOBOTO
perucrpa, 4To0bl NepeaTh JTOTUYECKYIO eIMHUILY?

Kakyro nocnenoBaTenbHOCTh OUT HY)KHO OTIPABUTh B CABUTOBBIA PEruCTp, YTOOBI 3a3K€Ub
TOJILKO BTOPOU CErMEHT cO 3HaueHueM C?

Yro Ttakoe ALIII?

Urto takoe paspsaHocts ALTT?

Kaxkoe HanpspkeHre ObUTO TTOIaHO HA BXOJI, €CJIM OIM(PPOBAaHHOE 3HAUYCHHUE paBHO 7687
OrnopHoe HaIpsHKEHHUE B3STO OT BHYTPEHHET0 HCTOYHUKA.

Kakoe Haznauenue mynbtuiiekcopa B ALIT?

Yro takoe GSPS?

UYro Takoe yacTora npeodpazoanuss ALI1?

9.1.6. TeMbI J1a00paTOPHBIX PadoT

. Pabora ¢ mopramu BBoa-BhIBO/Ia. Opranu3amys BeIBOIa HH(POpMaIH
. Pabora ¢ mopramu BBOsa-BhIBO1a. Opranuzaius BBoga HHGHOpMAIHH
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3. BHenrnue npepriBaHUs

4. Taiimepsl

5. BwiBox nndopmaruu

6. Ananoro-nudgpoBoi mpeoOpazoBaTeib

9.2. MeToan4yeckne peKOMeH AU

VYyeOHubIil MaTepuan uznaraercs B (Gopme, mpeamnoaramplileii caMoCTOATEIbHOE MBIILICHHE
CTYICHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecnedyenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJIBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTEIbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMHU, COJCPKAILIUMHU
Hay4YHO-TIONYJSIPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, IMOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOH JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NTOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUTH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepyara;

— OCMBIC/IMBAlTE IPOYUTAHHOE U U3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryaeHTsl MOTYT MOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHUKALUH.

[To gucuuniauHe MOTYT NPOBOAMTHCS JOMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHApPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCIUILUINHE.

9.3. Tpeﬁona}mﬂ K OHCHOYHBIM MaTepHuajJdaM Jisl JUIl ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabmuie 9.2.

Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl OICHUBAHUSA IS JIUI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Buasl 1ooIHUTENBEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKHU

Kareropuu o0yvaromuxcs

MaTepHUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU cllyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMCbMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI MpoBepKa
K 3a4eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBaHue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYATBHO)
C HapyHIEeHUSIMU OTIOPHO- Pemienue nucTaHIIMOHHBIX TECTOB, [IpenmytiecTBEHHO

JBUTATEJIBLHOTO almapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE |  AMCTAaHIMOHHBIMU METOAAMHU
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI
K 3a4eTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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