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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. OGecnieueHne HEOOXOAMMOIO YPOBHS KOMIETCHIIMH CTYJEeHTOB-0aKalaBpOB CHEIUAIBHOCTH
11.03.03 — «KoHcTpyHnpoBaHHe U TEXHOJOTHUS SJIEKTPOHHBIX CPEICTBY» B 00JIACTH TEXHUKH, paboTaromeit
Ha 0a3e MUKPOKOHTPOJUIEPOB, MPUOOPETEHHE CTYACHTAMU MPAKTUUYECKUX HABBIKOB IO pa3paboTKe 1O
3a/laHHON METOJIMKE MPOTPAMMHOI0 0OecreueHus JIsi MUKPOKOHTPOJJIEPOB C YYETOM COBPEMEHHBIX
TEHJICHIIMH Pa3BUTHUS JICKTPOHUKHU U BEIYUCIUTEILHON TEXHUKH.

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.

Monynb quctuminH: Moy HanpaBIeHHOCTH (TIPpOQuIIs).

Nunexc quctumuiunsl: 51.B.02.09.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

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
WNHauKaTOpsl OCTHKEHUS [Tnanupyemble pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN
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VYK-2. Cnocoben
ONpeAeNATh KPyr 3ajay B
paMKax MOCTaBJICHHOMN
LIEJIU U BbIOUpaTh
ONTUMAJIBHBIE CIIOCOOBI
WX pEeIIeHUsI, UCXOIS U3
JIEHCTBYIOIINX
MPaBOBBIX HOPM,
UMEIOLIUXCS PECYPCOB U
OTpaHUYECHUHN

VK-2.1. 3naet BuabI pecypcoB
u OFpaHI/I‘-IeHI/Iﬁ AJId pCIICHUA
IIOCTABJICHHBIX 3aJ1a4,
OCHOBHBIC METOAbI OLICHKHU
Pa3HbIX CIIOCOOOB pEIIECHUs
3a7a4, ICUCTBYIONIEE
3aKOHOJATENbCTBO U
IMPaBOBLIC HOPMBEI,
peryiupyromue
npohecCHOHALHY IO
JIeSITEIIbHOCTD

3HaeT Ha3HAYEHUE MUKPOKOHTPOJLIEPa,
BHYTPEHHIOKO CTPYKTYPY, COJAEPHKAHUE B
JacTH NepuepUnHBIX MOyJICH U TIOIXOIBI K
MIPOTPAMMHUPOBAHUIO

VK-2.2. YMmeeT npoBOAUTH
aHaJINU3 IIOCTABJIEHHOM IIeIU U
dbopMyTUpOBaTh 3aa4H,
KOTOpPBIE HEOOXOAMMO
PEIINTh IS €€ JOCTHKEHUS,
aHaJM3UPOBATH
aJbTEPHATHBHBIC BAPUAHTHI
PEIIeHUH TS TOCTHKESHUSI
HaMEUEHHBIX PE3yJIbTaTOB,
HCIIOJIH30BaTh HOPMATHUBHO-
MPaBOBYIO JJOKYMEHTAITUIO B
chepe mpodeccruonaTbHON
IeITEIbHOCTH;, HAXOAUT
OINITHUMAJIbHEIE CITIOCOOBI
pEIIeHUS TOCTABICHHBIX
3a7a4

YmMeer onpenensaTh Kpyr nepudepuitHpIx
MOJ1yJIeli MUKPOKOHTpPOJUIEpa, HEOOXOAUMBIX
JUTS pEIIeHUs TOCTABIEHHOM 3a/1auu

VK-2.3. Bnaneer MeroaukamMu
MOCTAHOBKH IEJIH U 33724
MPOEKTa, METOJaMH OLEHKU
noTpeGHOCTH B pecypcax,
MPOJOHKUTEILHOCTH U
CTOUMOCTH TIPOEKTA,
HABBIKAMU PabOTHI C
HOPMAaTUBHO-TIPABOBOM
JOKYMEHTaIel; TPOBOIUT
pedIIeKCHIo U OLICHKY
pe3yNbTaTOB MPOEKTA

Brnaneer oCHOBHBIMU HOAXOJaMHU K
nporpaMMHupOBaHHUIO MUKPOKOHTPOJUJICPOB

OomenpodeccuoHaNbHbIE KOMIIETEHIIHMU
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OIIK-4. Cnocoben OIIK-4.1. 3naer npuemsl, 3HaeT CTPYKTYypy ¥ BO3MOXKHOCTHU
MMOHUMATb TTPHHIIAITHI CHOCOOBI U METOJIBI COBPEMEHHOTO MUKPOKOHTPOJLIEpa
paboThI COBPEMEHHBIX  |IPUMEHEHHUS
UH(POPMAITMOHHBIX BBIYHCITUTEILHOW TEXHUKU
TEXHOJIOTUH U IIPH BBITIOJTHEHUH (PYHKIIHH
MCIIOJIB30BATh UX JIJIS cOopa, XxpaHeHus, 00padOTKH,
peleHus 3a1a4 nepeaayu v UCTIONb30BAHUS
pohecCHOHATLHOM TAHHBIX
AEATCIbHOCTH OIIK-4.2. Ymeet pabotath ¢ | YMeeT padoTaTh ¢ JOKyMEHTAIMEH B
uH(popMalel B T100aIbHBIX |OTKPBITHIX HCTOYHUKAX U 110 HEW OMpeeiiaTh
KOMIIBIOTEPHBIX CETAX croco0bl KOHGUTYPUPOBAHUS
MUKpPOKOHTpOJLIEpa
OIIK-4.3. Bnraneer Bitageer HaBbIKaMU IIPOEKTUPOBAHUS
MPAKTUYECKUMH HABBIKAMU  |TIPOTPAMMHOT0 00eCTiedeHHs sl YCTPOMUCTB C
pelieHus 3a1aq MUKPOKOHTPOJUIEPHBIM YIIPAaBICHUEM
npodeccuoHaNBHOM
JeSITeIbHOCTH C
UCTIOJIb30BaHUEM
UH(POPMAIIMOHHBIX
TEXHOJIOTUI
IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aroiuxcsi ¢ npemnojaaBarejieM
H HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mast TpyA0€MKOCTh AUCHHUIUIMHBI COCTABISAET 5 3a4eTHBIX equHuIl, 180 akageMHuecKux 4acos.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JesATEIbHOCTH MPEICTABICHO B
Tabnune 4.1.

Ta6smna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUJAAM YUYSOHOM eI TeIbHOCTH

Bcero |CemecTpsl

Buybl yueOHol esTeIbHOCTH
4acoB |4 cemecTp

KonTakTHas aynuTopHas padora o0y4yaomuxcs ¢ npenogaparesieM, BCero 86 86
JIeKIIMOHHEBIE 3aHATUS 36 36
JlaGopaTopHbIe 3aHATHS 24 24
KypcoBas padota 26 26
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 94 94
BHeayIMTOpHAasi padoTa 00y4alIMXxcs ¢ npenoaaBaresjieM, BCero
Hanucanue oTueTa o KypcoBoii pabore 16 16
[ToaroroBka K TECTHPOBAHUIO 17 17
[ToaroroBka k 3auery 7 7
[ToaroTroBka k 1abopaTopHOiil paboTe, HaNMCaHUE OTYETa 18 18
[ToaroroBka K 3amuTe OTYETA IO JIA0OpaTOpHOU paboTe 24 24
Harmmcanne otyera nmo nabopaTopHoit pabote 12 12
OO0mas Tpyr0eMKoCTh (B 4acax) 180 180
Oo0mas TpynoemMkocTh (B 3.e.) 5 5

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI

5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH
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CtpyKkTypa IUCUMIUIMHBI MO pas3zienaM (TeMaMm) U BUJaM y4eOHOH JesTeITbHOCTH NMPUBEICHA B

tabymue 5.1.

Tabmuma 5.1 — Pa3nensl (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACSATEIHHOCTH

HasBanus pasnenos (tem) Jlek. | JIa6. | Kypc. | Cam. Bcer((é;aCOB dopmupyembie
JIACLIUIIIIUHBI 3aH., 4| pab. | pab. |pab.,u KOMIETECHIINU
9K3aMEHa)
4 cemecTp
1 O630p anmapatHoit maThopMel |2 - 26 3 31 VK-2
Arduino
2 OcHOBBI IU(POBOH 4 - 3 33 OIIK-4
CXEMOTEXHUKH
3 CtpykTypa v npuHIMN AedcTBUs |18 24 78 146 OIIK-4, YK-2
OCHOBHBIX OJIOKOB
MUKpPOKOHTpOJIepa
4 Nnrepdeiicel nepenayn faHHbIX |12 - 10 48 OIIK-4, YVK-2
Hroro 3a cemectp|36 24 26 94 180
Hroro|36 24 26 94 180

5.2. Conep:xanue pa3aesioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) TUCHUTLIMHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B Ta0wHIe 5.2.

Ta6mmma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUTUINHBEI (B T.U. IO JCKIHSIM)
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Haszsanus paszienos (TeM) ConepskaHue pas3esoB (TeM) 'I(‘JI;ZITL(]?I?II(\)/[;{ZE;B dopmupyembie
JUCIUTIAHBI JUCIUIUIAHBI (B T.4. IO JIEKIUSIM) samsTHA), 9 KOMIIETEHIINH
4 cemecTp
1 O630p anmapatHOi 0O0630p OTIaAOYHBIX UHCTPYMEHTOB U 2 YK-2
iatgopmsl Arduino NOJKITI0YaeMoi iepudepun
wiatopmsl Arduino
Hroro 2
2 OcHoBbI IU(POBOIA [IpuBoguTCs MaTepual 1o 4 OIIK-4
CXEMOTEXHHUKH U(PPOBBIM YCTPOICTBaM OT
HpOCTEHIINX J10 60JIee CI0XKHBIX
HUroro 4
3 Crpykrypa u npunuun | I[lopTel BBOa-BbIBOJA, HACTPOEHHBIE 2 OIIK-4, YK-2
JENCTBUS OCHOBHBIX Ha BBIXO]I
0110KOB [TopTe! BBOA-BBIBOAA, HACTPOEHHBIE 2 OIIK-4, YK-2
MUKpPOKOHTpOJLIepa Ha BXOJI
[IpepsiBanus 4 OIIK-4, VK-2
Taiimepsl 4 OIIK-4, YK-2
Amnainoro-uu¢poBoii 4 OIIK-4, YK-2
npeoOpa3oBaTelib
BriBon nH(pOpMaIy B BUPTyalIbHBIN 2 OIIK-4
COM-nopt
Hroro 18
5



4 Unrepdeiicel nepenaun | BBoguTcs nonstue uaTepdeiica 12 OIIK-4, YK-2
JTAHHBIX nepeaayy TaHHbIX.
OnwuceIBaroTCs Takue HHTEPHEnch
nepeaayy JaHHBIX KaK:
[Mapannensusiii uatepdeiic, UART,
SPI, TWI, 1-WIRE.
Hroro 12
Hroro 3a cemectp 36
Utoro 36
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
He npeaycmoTpeHo yaeOHBIM IIIIaHOM
5.4. JlaGopaTopHble 3aHATHUSA
HaumenoBanue nabopaTopHbIX paboT MpuBeieHO B Tabnuie 5.4.
Tabnuia 5.4 — HaumeHoBanue 1a00paTOpHBIX paboT
Haspanwus paznenos (tem) | HaunmenoBanue nabopaTopHbIX TpyR0eMKOCTS, dopmupyembie
JTUCIUILTAHBI pabor KOMITIETEHIINH
4 cemecTp
3 Crpykrypa u npuniun | PaboTa ¢ mopramMu BBO1a-BBIBOJIA. 4 OIlK-4, YK-2
JIeCTBUSI OCHOBHBIX Opranuzanus BIBO/IA
0JI0KOB uH(popManuu
MHUKPOKOHTpPOJIICPA Pabota ¢ mopramu BBOJ1a-BBIBOIA. 4 OIIK-4, YK-2
Opranu3anus BBoAa uHMGopMauu
Buemnue npepsiBaHus 4 OIIK-4, YK-2
Tantmepsl 4 OIIK-4, YK-2
BriBog nundopmarum 4 OIIK-4, YK-2
Amnanoro-uupoBoii 4 OIIK-4, YK-2
npeoOpaszoBarTenb
Hroro 24
Hroro 3a cemectp 24
Hroro 24

5.5. KypcoBasi padora

Copepxanue, TPyJIOEMKOCTb KOHTAKTHON ayAMTOPHON paboThl U GOpMUpPYyEMBbIe KOMIIETEHIIUHU B
paMKax BBITTOJHEHHUS KypCOBOW paOOTHI PEACTaBICHbI B TabHIIe 5.5.
Tabmuma 5.5 — ConepkaHue KOHTAKTHOW ayTMTOPHOU pabOThI U €€ TPYJI0EMKOCTh

CopneprxaHne KOHTAKTHOM ayTMTOPHOI paboThI

TpyaoeMkocTs, 4| @PopMupyeMble KOMIIETEHIIUU

4 cemecTp
AHaTUTHYECKHI 0030D 4 OIIK-4, YK-2
CoOopka makeTa 2 OIIK-4, YK-2
PazpaboTtka mporpaMMHOTro oOecriedeHust AJis 20 OIIK-4, YK-2
MUKPOKOHTpOJUIEpa
Hroro 3a cemectp 26
Hroro 26

[IpumepHas TeMaTHKa KypCOBBIX padoT:
1. Pa3paboTka yJabTpa3ByKOBOI'O MU3MEPHUTENIS paccTossHus. PaboTa JIOJDKHA OBITh BBIMOJHEHA C
Hcnojb3oBaHueM oTiaamoyHod maatel Arduino UNO, Multishield u matumka HC-SRO04.
OTtoOpakeHHE pPaCCTOSHHUSA 0 O0OBEKTa JOJKHO OBITh BBINOJHEHO Ha CYCTBEPECHHOM
CEMHUCETMEHTHOM HHIUKATOpE.
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2. Kontpomnep mxoiictuka. Pabora nmomxHa ObITh BBIMIOJIHEHA C MCTOJIB30BAaHUEM OTJIAJOYHOM
mnatel Arduino UNO, Multishield u aByxoceBoro mkolcTrKa, colepIKamero oauH nuppoBoit
(nnst HaXKaTHS) W JBA aHAJIOTOBBIX BBIX0J1a (MO3UIIMOHUPOBaHuUE). B pe3ynbrare paboThl JOIKHO
OBITh peaju30BaHO «HEMPEPBHIBHOE)» CIEKEHUE 3a MU3MEHEHHEM COCTOSIHHUS JKONCTHKA U
0TOOpaKeHNE HAa CEMHCErMEHTHOM MHAMKATOpPE B MEPBBIX JBYX LU(pax yroyia moBopoTa B
npoineHTax (Hampumep, 900 = 25%), Bo BTOpPBIX IBYX HU(]pax — UHTEHCUBHOCTh HAaKJIOHA B
npoieHTax. B ciydae moBopoTa oTo6pa3uth npoyepku. YeTbipe CBOOOAHBIX CBETOIHMOA HA
Multishield nomkHBI BeCTH moIcUeT HAXKaTHS HA KHONIKY JPKOWCTHKA.

3. RFID-3amoxk. PaGoTa nomkHa ObITh BBIIIOIHEHA C MCIOJIB30BAaHUEM OTIIA0YHOM maThl Arduino
UNO, Multishield, mogyns RFID-RC522 u pene JQC-3FF-S-Z. B pe3ynbrate paboThl JOJDKHO
OBITH peaTM30BaHO YCTPOUCTBO, Mepekitouaroniee peie (Ha 10 kexkyna) npu nognecenuu RFID-
METKH K JaTYUKy. Y CTPOHCTBO JOJKHO MO3BOJIATH N00aBiATH/yaansath RFID-metku mist
OTKpbIBaHMS 3aMKa. [[ns mHIuMKauuu paboThl 1OJKEH OBITh MCIOJIB30BAH CEMUCETMEHTHBIM
UHAUKATOP.

4. RFID-gy6nukarop. PaboTa nmomkHa OBITh BBIMOJHEHA C UCIOJIBb30BAHUEM OTJIAJIOYHOMN TLIATHI
Arduino UNO, Multishield, mogyns RFID-RC522. B pe3yabTare paGoThl JOIKHO OBITH
peann30BaHO yCTPOICTBO, CUUTHIBAIOIIEE 3HAUCHNE OJJHOM METKU U 3alKChIBAIOIIEe CYUUTAHHOE
3HauYeHue B Apyrywo. Ha cemMucerMeHTHOM HHIUKATOpPE AOJKHBI OBITH peaan30BaHbI
COOOIIIEHUSA-TIOJICKA3KU JJISi COIPOBOXKICHHUS OIEepalfil Mmoyb30BaTess.

5. KonmoBserii 3amok. Pabora momkHa OBITH BBIIIOJHEHA C UCIIOIB30BAHUEM OTIAIOYHOM IIJIATHI
Arduino UNO, Multishield, matpuunoit knaBuatypsl (4x4) u pene JQC-3FF-S-Z. B pesynbraTte
paboThl TOKHO OBITH PeaqTn30BaHO yCTPOMCTBO, Mepekitouaroniee peie (Ha 10 cekynm) mpu
BBEJICHUM HY)XHOW YHMCJIOBOW KOMOWHAIIMKM W Ha)XXaTUio pemieTku. [IpeaycMmorpeTs criocod
CMEHBI U 3aJJaHHsl YEThIPEX Pa3HbIX MapoJieH.

6. Kontponnep marosoro asurarensi. Pabora qomkHa ObITh BBIIOJHEHA C UCIOJb30BaHUEM
omnanoyHou iatel Arduino UNO, Multishield, momyns Ha 6a3e TpaH3UCTOPHOTO MTOBTOPHUTEIS
ULN2003 u marosoro asuratens 28BYJ-48. KonTposiep n0mKeH ynpaBiasThCs KHOMKaMHU
A1-A3. JIns 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.

7. JlaTyuk MarHuTHOTO Iojisg. PaboTa moimkHa OBITH BBIIIOJIHEHA C MCIOJIB30BAHUEM OTIAT0YHOM
miaatel Arduino UNO, Multishield u monyns Ha 6a3e marumka Xomana SS49E. Pazpabortats
YCTPOMCTBO AJISI U3MEPEHUS HANPS)KEHHOCTU MOCTOSIHHOTO MarHUTHOro mnoss. Pe3ynbrarsl
M3MEpEHUs JTOJKHBI BHIBOJAUTHCS Ha CEMUCETMEHTHBIN MHAuKaTtop. Enununa uzmepenus
MarHuTHoro nosis — [aycc.

8. Kontpomnnep snkoaepa. Pabora gomkHa OBITH BBITIOJTHEHA C MCIOJBb30BAaHHEM OTJIAJ0YHOMN
minatel Arduino UNO, Multishield u Mmoxayns ¢ ycTaHoBIeHHBIM 3HKOAepoM. B pesynbrate
JIOJKHO OBITh pa3paboTaHO yCTPONCTBO, BBHIMOIHSIONIEE YBEIUUEHNE KOIMYECTBA UMITYJIbCOB
IIPU BPAILlEHUH PYUYKH DHKOJIepa MO YacOBOM CTpENKe U YMEHbIIAIOUIEe TP BPAILlEHUH [TPOTUB
4acoBOM CTpeNKu. 3HAUYEHHUE CYETUMKA HUMIMYJIbCOB JOJIKHO OBITh OTOOpa)K€HO Ha
CEMHUCETMEHTHOM HHIMKATOpeE.

9. Unnukartop Temnepatypsl Ha 6aze natunka DS18B20. PaGoTa mommkHa OBITH BBHITIOJHEHA C
ucnosb3oBaHueM oTianounoi miaatel Arduino UNO, Multishield n matumnka temmepaTypbl
DS18B20. Temnepatypa AOJKHA U3MEPATHCS KaXIYH CEKyHAYy. Pe3ynabTaT U3MepeHUs
TEMIIEPATypPbl TOJKHBI BBIBOJUTHCS HAa CUETBEPEHHBIM CEMUCEIMEHTHBIM WHIMKATOP.

10. MaaukaTop OCBEIIEHHOCTH Ha OCHOBE ¢oTope3uctopa. Pabora momxkHa ObITH BBITIOJHEHA 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
JIOJHKEH OBITH MpeACTaBlieH B oTHOcHTenbHOU 1Kaie 0—100%. MunnManbHOE 3HaYCHUE TIPU
3aKpBITOM JIaTYHMKE, MAKCUMaJIbHOE — B PE3yJIbTATe OCBEUICHHOCTH SIPKUM HCTOYHHKOM CBETa
(donaps Tenedona).

11. MaaukaTtop TeMnepatypsl U BIaKHOCTH. PaboTa mombKkHA OBITH BBITIOJTHEHA C MCIIOJIb30BAHUEM
otnagouno miatel Arduino UNO, Multishield u matunka TemmepaTypsl U BIaXHOCTH
(DHTI11). U3mepenue TemmnepaTypbl JOJDKHO MMPOU3BOIUTHCS KOKAYIO CEKyHIy. OTOOpakeHHe
3HAYEHUN JOJKHO OBbITh peaqn30BaHO HAa CUETBEPEHHOM CEMHCETMEHTHOM HHIMKATOPE.
[lepexnioueHue oToOpa)keHHE MEXIY TEeMIEepaTypoid W BIAXHOCTHIO JOJIKHO OBITh
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

peanr30BaHO C UCIOJIb30BaHUEM KHOINKHU Sl.

Yacsl peanpHOro BpeMeHH. PaboTa qomkHa ObITH BBIIOJIHEHA C UCIIOJIb30BAHUEM OTIIAJ0YHON
miaatel Arduino UNO, Multishield u moxynst Ha 6a3e mukpocxembl DS3231. OTobpaxenue
TEKylIero BPEMEHH JOJKHO OBITh PEajln30BaHO Ha CUETBEPEHHOM CEMHUCETMEHTHOM
naukatope. Knonka S1 gomkHa OTBeYaTh 3a MEPEKIIOUYEHUE B PEXKUM IepeBoaa, S2 — 3a
HaCTPOMKY 4acoB, S3 — 3a HACTPOHUKY MUHYT.

Hsyxctpounsiii JKKH. Pabota nmomkHa OBITH BBITTOTHEHA C HCTIOIB30BAaHUEM OTIIAJOYHOM TUTATHI
Arduino UNO, Multishield u qucrimes LCD1602. Peanmu3oBars oTobpakenune nanusix B JKKU
10 KOMaHJE ¢ MEPCOHATIBHOTO KOMIbIOTEpa: S1=naHHble CTpokH 1; S2=nanHbie cTpoku 2. ['ne
S1(2)= yka3bpIBaeT B KaKyl CTPOUYKY JOJKHO OBITh BBIBEJCHO BBIpaKeHHE. (HY)XKHO OyaeT
MasTh).

3nakoreneparop. Pabora nomkHa ObITH BBIMOJHEHA C MCIOJIB30BAaHUEM OTJIAI0YHON IIaThI
Arduino UNO, Multishield u cBeToguoaHo#t maTpunibl 8x8. Peannu3oBath oToOpaxeHue OykB
pycckoro andasuTa 1o KOMaH/ie ¢ IepCOHATIbHOTO KOMITbIOTEPA.

OpraHu3anusi JUCTAaHIIMOHHOTO B3auMojelcTBus nmo uatepdeiicy SPI. Pabora momkHa OBITH
BBITIOJIHEHA C MCIOJB30BaHHEM ABYX OTJamodHbIX miat Arduino UNO B KOMIJIEKTE C
Multishield. Peanu3oBaTh moakiaoueHne MEXIy COOOM MBYX OTJIAJOYHBIX Iiat. Peann3oBarh
MepeKII0YeHHEe CBETOANOA0B BTOPOU IJaThl OT KHOMOK MEPBOW, B TO K€ MEpPEeKII0OYEHHE
CBETOJIMOJIOB MEPBOIl TIaThl OT KHOMIOK BTOPOM.

Opranuzanus JUCTaHIIMOHHOTO B3auMojieicTBus 1o uHTepdeiicy TWI. Pabora qomkHa ObITh
BBITIOJIHEHA C MCIOJB30BaHHEM ABYX OTJamouHbIX miat Arduino UNO B KOMIJIEKTE C
Multishield. Peanu3oBath moakiatoueHne MEXIy COOOM MBYX OTJIaJIOYHBIX Iiat. Peann3oBath
MEepeKII0YEeHHE CBETOANOA0B BTOPOU MJaThl OT KHOIMOK MEPBOW, B TO K€ MEpPEKIIOYEHHE
CBETOJIMOJIOB MEPBOI1 TIaThl OT KHOMIOK BTOPOM.

Konrtponnep ymnpaBieHuss cepBonpuBonoM. PaGora nomkHa OBITH BBINOJHEHA C
UCIIONIb30BaHueM oTianounoi miaTel Arduino UNO, Multishield u ceponpuBoma. Kortpomiep
JIOJKEH ynpaBisThesl KHonkaMu A1—-A3. Knonkamu A1-A2 noJiKHA BBIOJIHATHCS YCTAHOBKA
rpaayca nopopora. KHonkoi A3 H0JKEH OCYIIECTBIATHCS 3alyCK JBUKECHUS Bajia IBUTATEIIS
Ha 3a7]aHHbIN yroi. Ha cBeTOAMOJHOM HHIUKATOPE BHIMOIHUTH OTOOpakeHre BEIOpaHHOTO yTiia
MOBOPOTA.

udposoii TepaommeTp. Pabota mokHA OBITH BBIMOJHEHA C MCIOJI30BAHUEM OTJIAJOYHOM
miaatel Arduino UNO. KoHTposiep H0/DKeH CUMTHIBATh HANPSKEHHE C aHAJIOTOBOTO BBIXOJa
TepaoMmMmeTpa. M3mMepeHHOoe 3HaUeHHE COMPOTUBICHHS JOJIKHO 0TOOpaKaThCs Ha KOMIBIOTEpE
yepes cuntbiBaHue AaHHbix ¢ COM-nopra. [IpenycMoTpeTh BO3MOKHOCTh U3MEHEHUS YaCTOThI
M3MEPEHUS COMTPOTUBIICHHUS.

CpaBHeHHE aHaJIOrOBOTO 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 cemMucerMeHTHOM MHIMKATOpE
0TOOpa3uTh pa3HUIy MOKa3aHUN JIBYX JATUYHUKOB.

ABTOMAaTHYECKUH BBIKJIIOYaTENh cBeTa. PaboTa nomkHa ObITH BBIMOJIHEHA C WCIOIb30BAHHEM
oTnmanounoi miatkl 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: nunamomerpa MEI'EOH-035. PaboTa momkHa OBITH BBITIOJIHEHA C
ucmoib30oBaHueM 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, 15 U3MEHEHUs HarnpaBieHusa BpameHus — A2. CKopocTh
BpallleHUs B KOJIMYECTBE LIAroB B CEKYHIY JIOJKHA OTOOpa)kaThCsl Ha KOMIIbIOTEpE Yepes
cuutThiBaHue AaHHbIXx ¢ COM-niopta

W3mepurens ypoBHs BoJbl. PaboTa nomkHa OBITH BBINOJIHEHA C UCIIOIb30BAaHUEM OTJIA0YHOM
miatel Arduino UNO, Multishield n matuuka ypoBHs Boabpl. Pa3zpaboTaTh ycTpOWCTBO
M3MEpEeHHUs YPOBHS BOJBI U OTOOpak€HHE 3HAUEHHE HA CUETBEPEHHOM CEMHCErMEHTHOM
UHAUKATOpE.
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5.6. CamocTosiTesibHass paboTa

Buapr camocTosTenbHOM pa6OTBI, TPYAOCMKOCTb U (bOpMI/IpyeMHe KOMIICTCHI WA ITPCACTABJICHLI B

tadyuue 5.6.

Tabnuia 5.6 — Buabl caMocTosITeNbHOM paboThl, TPYA0EMKOCTh U (popMHpyeMble KOMIETEHIIUN

HasBanus paznenoB |Bunbl camoctosarenbHoil | TpynoeMkocTs, | dopMupyembie DOpMBI KOHTPOIIL
(TeM) TUCIUIUTAHBI paboThI q KOMIICTCHITIH
4 cemecTp
1 O630p anmaparHoii |Hamucanue ordera mo 1 YVK-2 Kypcogas pabora,
wiaropmel Arduino |KypcoBoii pabote Otyet no
KypcoBo# pabore
[ToaroroBka k 1 YVK-2 TectupoBanue
TECTUPOBAHUIO
IToaroroska k 3auety 1 YK-2 3auér
Uroro 3
2 OcHoBsl upoBoii | Hanmcanue otuera mo 1 OIIK-4 Kypcogas pabora,
CXEMOTEXHUKHU KYpPCOBOM pabote Otuer o
KYpCOBO# pabote
IToaroroska k 1 OIIK-4 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 3auery 1 OIIK-4 3auér
Hroro 3
3 Crpyktypa u IToaroroska k 18 OIIK-4, VK-2 JlaGopaTopHas
MPUHIINI ASHCTBUS  |TTabopaTopHOi padore, pabota
OCHOBHBIX OJIOKOB HaIMCaHue OTYeTa
MHUKPOKOHTPOJIICpA | HanucaHue oTyera o 10 OIIK-4, YK-2 | KypcoBas pabora,
KypcoBOH paboTe Ortuer o
KypcoBo# pabore
[ToaroroBka k 10 OIIK-4, YK-2 TectupoBanue
TECTUPOBAHUIO
[Toxroroska k 3amure 24 OIIK-4, VK-2 |3amura oT4yera no
oTYeTa 1o nabopaTtopHoit
nabopaTopHoii pabote pabote
Hanmcanue otuera 1o 12 OIIK-4, YK-2 OTuyer no
naboparopHoit pabore nabopaTtopHoOit
pabote
[ToaroroBka k 3auery 4 OIIK-4, YK-2 3auér
Uroro 78
4 Vnrtepdeiice Hanucanue otyera no 4 OIIK-4, YK-2 | KypcoBas pabora,
nepeaayy TaHHBIX KypcoBOH paboTe Ortuer o
KypcoBo# pabore
[ToaroroBka k 5 OIIK-4, YK-2 TectupoBanue
TECTUPOBAHUIO
ITogroroBka k 3auety 1 OIIK-4, VK-2 3auér
Uroro 10
Uroro 3a cemectp 94
Uroro 94

5.7. CooTBeTcTBHE KOMIIETEeHINH, POPMHUPYEMbIX IPH U3yYeHUHU JUCHUIINHBI,
U BH/IOB YU4eOHOM JesiTeJIbHOCTH
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CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHUH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSATEeTLHOCTH MPEICTAaBIICHO B Tabymiie 5.7.

Ta6muma 5.7 — CooTBETCTBUE KOMIETEHIIUN, (HOPMUPYEMBIX TIPH U3YUECHUN TUCIUTIINHBI, U BUTOB
3aHATUI

Buast yueOHOM AesTeIbHOCTH
dopmupyemsie
Jlex. | JIa6. | Kypc. | Cam. @DopMbI KOHTPOJIS
KOMITCTCHITHH
3aH. | pabd. | pab. | paO.
OIIK-4 + + + +  |KypcoBas pabora, 3a4uéT, 3ammura KypcoBoii
paboThl, 3ammTa oT4eTa 1o JabopaTopHOil padore,
Otuer no KypcoBoi pabdote, JlabopaTtopHas
pabota, TectupoBanue, OT4eT 1Mo 1aboOpaTOPHOU
pabote
YVK-2 + + + + |KypcoBas pabora, 3a4€t, 3amura KypCcoBOi
paboTsbl, 3amuTa oT4eTa 1o J1abopaTopHOii padore,
Otuer o KypcoBoli pabore, JlabopaTtopHas
pabora, TectupoBanue, OT4eT 1O JTAOOPATOPHON
pabote

6. PeiliTuHroBasi cucreMa /Ui OLlEHKH YCIIeBAeMOCTH 00y4YaloIINXCs
6.1. ba/uibHbIE OLEHKH I (DOPM KOHTPOJIsA

bannbeHbIe o1eHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH

N . MakcumanbHbII
MaxkcumanbHbIN MaxkcumanbHbIN
0aJut 3a mepuos Bcero 3a
DopMBbI KOHTPOJIA 6amn Ha 1-yto KT ¢ | 6amn 3a nepuon
mexny 2KT n Ha CceMecCTp
Hayana cemectpa | mexnay KT mn 2KT
KOHEI[ cemecTpa
4 cemecTp
3auét 0 0 10 10
3ammra oT4eTa 1mo 11 11 11 33
nmabopaTopHoi pabote
JlaGopaTtopHnas pabota 5 6 6 17
TectupoBaHue 6 7 7 20
Otuer no nabopaTopHOit 6 7 7 20
pabote
Hroro makcumym 3a 28 31 41 100
epuo
Hapacratomum urorom 28 59 100 100

bannbHble oLleHKH JU1s1 KypCOBOM paOOTHI MpecTaBlieHbl B Tabnuie 6.1.1.
Ta6muma 6.1.1 — bayibHBIE OLIGHKH 1)1 KypCOBOM paOOThI

. . | MakcumanbHbIi Oast
MaxkcumanbHbIN MaxkcumanbHbIN 53 EDIOLL MEsK Beero sa
DopMBI KOHTPOJIS 6ayt Ha 1-yro KT ¢ OaJL 3a epuo. PHOZ oy
2KT u Ha xoHer| CEMECTp
Hayana cemectpa | mexnay 1KT u 2KT
cemecTpa
4 cemecTp

3ammra KypcoBoi 15 15 20 50
paboThI
OTuer 1o KypcoBoii 15 15 20 50
pabore
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Htoro makcumyM 3a 30 30 40 100
epuo.
Hapacratomum ntorom 30 60 100 100

6.2. [lepecuer 0a/1J10B B OLIEHKH 32 TeKYIIM KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBIeH B Tabnuie 6.2.
Ta6mmia 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamibl Ha faTy TEKyIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 110 69% oT MakcuMabHOU cyMMBI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMLIMOHHYIO U MEKAYHAPOIHYI0 OLEHKY

[lepecuer cymmBbl 0auIOB B TPAIULMOHHYIO M MEXIYHAPOAHYIO OLEHKY MPEACTaBIICH B TaOIuUIE

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
OneHka YUHUTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (oTaMYHO) (3a4TEHO) 90 - 100 A (0TIMYHO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTrBopUTEIBHO)
3 (yAOBIETBOPUTENHHO) (3aUTEHO) 65— 69
60 — 64 E (mocpencTBeHHo)
2 (HeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE 0O0ecnevyeHHue TUCIUIIINHBI
7.1. OcHoBHAasi IMTEpaTypa

1. Iletun, B.A. Ilpaktuueckas sHuukiaoneauss Arduino [Dnexrponnsiit pecypc] / B.A. Iletusn,
A.A. bunskoBckuil. — DnekTpoH. gaH. — Mocksa : JIMK Ilpecc, 2017. — 152 ¢. — Pexum goctyna:
https://e.lanbook.com/book/97331 [DnexkTpoHHBIU pecypc]: — Pexum npocryma:
https://e.lanbook.com/book/97331.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Koctiok, FO. JI. OcHoBbl anroputmuzanuu: yueoHoe nocodue / 0. JI. Koctiok; Tomckuit
roCyJlapCTBEHHBIH YHHUBEPCHTET CHUCTEM YIpaBJeHHS M paauodekTpoHuku, Kadenpa
aBTOMAaTH3UPOBAaHHBIX cUCTeM ymnpaBieHus.— Tomck: [0. u.], 1999.— 122. (manuuue B 6ubnuoTexe
TYCVYP - 12 3k3.).

2. BrluncnurenbHbIe YCTpOWcTBa U cucTeMbl: YueOHoe nmocobue / b. B. Umoxun - 2010. 181 c.
[DnexTponHbIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/1713.

3. UndopmaTtuka u nporpammupoBanue: Yuebnoe nocooue / H. B. Ilepmskosa - 2016. 188 c.
[DnexTponHsIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/7678.

7.3. Y4eOHO-MeTOANYeCcKHe MT0COOUS
7.3.1. O6s13aTe/IbHbIE YUEOHO-METOAUYECKUE MTOCOOHSI

1. PabGota ¢ mopramu BBOJa-BeiBOAa. Opranu3zaius BBojga HHGopManuu: MeToauyeckue ykazaHus
K BBITIOJIHCHHIO JTA0OPAaTOPHON M caMOCTOsTEeIbHOM paboThl / A. A. bomOu3oB, A. I'. Jlomumnos - 2017. 8
c. [DnexTpoHHBIH pecypc]: — Pexxum goctyma: https://edu.tusur.ru/publications/7002.
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2. PaboTta ¢ mopramu BBOJa-BbhIBOAa. Opranu3anus BbIBOJa MHPopManuu: MeTonudeckue
yKa3aHHs K BBITTOJTHEHUIO MTPAKTHYECKUX 3aHITHH U caMOCTOsITeIbHON paboThl / A. A. bomou3zos, A. I'.
JJomwunos - 2017. 13 c¢. [DnextpoHHBH pecypc]: — Pexum pgoctyna:
https://edu.tusur.ru/publications/6758.

3. BHemHue mpepbiBaHuA: MeToaMYeCKHe yKa3aHHWsA K BBIMOJHEHHUIO JIabopaTOpHOU H
caMmocTosTeabHOU paboThl / A. A. bom6u3zos, A. I'. Jlommuiios - 2017. 9 c¢. [DnekTpoHHBIH pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/6979.

4. Taitmepsl: MeToauuecKrue yKa3aHHs K BBINOJHEHHUIO JJAOOPATOPHOW U CAMOCTOSITCIHHOM
pabotel / A. A. bom6u3os, E. 1. Tpenkans - 2017. 9 c¢. [DnexTpoHHbIi pecypc]: — Pexum gocrtyma:
https://edu.tusur.ru/publications/6980.

5. BeiBon mHpopmamuu: MeToandeckue yKa3aHUS K BBINOJHEHHWIO JlabopaTopHOU
caMmocTosTeabHOU paboTel / A. A. bom6u3zos, A. I'. Jlommuiios - 2017. 9 c¢. [DnekTpoHHBIH pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/6981.

6. Ananoro-nuppoBoil mpeoOpazoBaresb: MeToauueckue yKa3aHHsS K BBINTOJHECHHIO
nabopaTopHOM M caMocTosATeabHOU paboThl / A. A. bom6uszos, A. I'. Jlomunos - 2017. 12 c.
[DnexTponHsbIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/6982.

7. LudpoBeie ycTpoiicTBAa U MUKPOMpPOIECCOPhl: MeToanueckue yKa3aHUs MO BBITTOJHEHHIO
kypcoBoii pabotel / B. A. Ilorexun - 2012. 8 c. [DnekTpoHHBIH pecypc]: — Pexum nmocryma:
https://edu.tusur.ru/publications/2515.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JIUIT
C OrpaHUYEeHHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl 111 CAMOCTOSTENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M1 HHBAJIUOB MPEIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHMYCHUSAM HUX 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

J1s1 M1 ¢ HAPYIIeHUSIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

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

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

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

1. IIpu u3ydeHUU NTUCHUIIUHBI 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. MatepunajibHO-TeXHHYeCKOe H POrpaMMHoOe ofecreyeHne JUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT I y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOHM M CTAaHIAPTHOW y4eOHOMH
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATJISAHBIE TTOCOOUSI, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHHYECKOE U POrpaMMHOe o0ecneyeHue 1Jisl JJa0opaTOPHBIX padoT

Ha60paTopI/m KOMIIBIOTCPHOT'O IIPOCKTUPOBAHUA: yqe6Haﬂ AYAUTOPUA IJISI TPOBCACHUSA 3aHATUMN
JICKIIMOHHOI'O THIIA, yqe6Ha$1 AyauTopus AJisl NPOBCACHUSA 3aHATUHN IMPpaKTHYCCKOI'O THIIA, yqe6Ha;I
AyAUTOpUd IJIsI MMPOBCACHUSA 3aHIATUHN na6opaTopHor0 THIIA, yqe6Ha;1 AYAUTOpUA IJIsI MPpOBCACHUSA
3aHATUHN CEMHUHAPCKOr'o TUIlld, MIOMCIICHUEC IJIs1 KYpCOBOI'O NPOCKTHPOBAHUA (BBIHOJ'IHGHI/ISI KYPCOBBIX
pa60T), nmoMemeHrue il NpOBEACHUA I'PYIIIOBBIX U MHAWBUAYAJIbHBIX KOHCYHLT&HHﬁ, IIOMCIICHUEC OJIA
MMPpOBCACHHUA TCKYIICTO KOHTPOJIA U HpOMe)KYTOHHOﬁ aTTeCTalluu, IIOMCIICHUC I CaMOCTOSATEIbHOM
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pabotsr; 634050, Tomckas obmacte, T. Tomck, Jlennna mpocmekr, a. 40, 143 ayn.

Onucanue uMeroLerocs 000pya0BaHus:

- YcrpoiictBo reHepanuu U o6pabotku curaaioB Analog Discovery 2 (National Instruments
Edition) - 10 mt.;

- UcneiTaTenbHbll 1abOpaTOPHBIA CTEHJ Yy3J0B AHAJIOTOBOM M NHU(DPOBON IJTEKTPOHUKHU
MikroElektronika Analog System Lab Kit PRO - 10 mr.;

- Otnagounas miata Arduino UNO - 15 mrt.;

- Otnanounas miata STM32F4291-disk - 10 mr.;

- TpexkaHanbHbBIN JUHEHHBIA UCTOYHUK MOCTOsIHHOTO Toka GPD-73303D - 10 mit.;

- Octmmmorpad DSOX1102G - 10 mT.;

- JJaboparopusiii MakeT Basys 3 Artix-7 FPGA Trainer Board - 10 mT.;

- [Tpoextop Acer P1385WB;

- [TpoeKLIMOHHBIN 3KpaH;

- MaruuTHoO-MapKepHas J0CKa;

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- 7-Zip;

- Apache OpenOffice;

- Arduino IDE;

- FoxitReader;

- Google Chrome;

- Notepad++;

- Qt Creator;

- Unreal Commander;

JlabopaTopusi KOMIBIOTEPHOTO MPOEKTUPOBAHUS: yueOHas ayAUTOPUS AJS MPOBEIACHUS 3aHITHI
JEKIUOHHOTO THUIA, yueOHas ayauTOpus IS MPOBEJCHUS 3aHATUNH MPAKTUYECKOIro TUIa, yuyeOHas
ayauTOpUs JJis NPOBEAECHUS 3aHATUN 1abopaTOpPHOTO TUMa, yuyeOHas ayauTOpus s IpOBEIECHUS
3aHATUA CEMHUHAPCKOro THUIA, OMEIIeHUE ISl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX
pabor), moMelieHue Ajsi MPOBEAEHUS TPYIIOBBIX U UHAUBUIYAIbHBIX KOHCYJIbTAIMH, TOMEIIEHUE IS
MPOBEJICHUS TEKYILETr0 KOHTPOJS U MPOMEXYTOUHOM aTTecTaluu, MOMEIIeHUE sl CAaMOCTOSTEIbHOM
pabotsr; 634050, Tomckas obmacte, T. Tomck, Jlennna mpocmekr, a. 40, 143 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- YcTpoiictBo reHepanuu U o6pabotku curaaioB Analog Discovery 2 (National Instruments
Edition) - 10 mt.;

- UcneiTaTenbHblii 1abOpaTOPHBIA CTEHJ Yy3J0B AHAJIOTOBOM M NHU(DPOBON IJTEKTPOHUKHU
MikroElektronika Analog System Lab Kit PRO - 10 mr.;

- Otnanounas miata Arduino UNO - 15 mrt.;

- Otnanounas miata STM32F4291-disk - 10 mrt.;

- TpexkaHanbHbBIN JUHEHHBIA UCTOYHUK MOCTOsTHHOTO Toka GPD-73303D - 10 mt.;

- Octmmorpad DSOX1102G - 10 miT.;

- JJaboparopusiii MakeT Basys 3 Artix-7 FPGA Trainer Board - 10 mT.;

- [Tpoextop Acer P1385WB;

- [TpoeKLIMOHHBIN 3KpaH;

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- Arduino IDE;

- FoxitReader;

- Google Chrome;

- Microsoft Office;

- Notepad++;

- Unreal Commander;
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8.3. MaTepuaibHO-TeXHHMYECKOE U MPOrPpaMMHOe odecriedeHue sl KypcoBoi padoThl

JlabopaTopusi KOMIBIOTEPHOTO MPOEKTUPOBAHUS: yueOHas ayAUTOPUS AN MPOBEACHUS 3aHITHI
JMEeKIUOHHOTO THUIMa, yueOHas ayauTOpus IS MPOBEACHUS 3aHITUNH MPAKTUYECKOTro TUMa, ydeOHas
ayauTOpHUs IJs MPOBEACHUS 3aHATUU 1a00OpaTOpPHOTO TUMa, yueOHas ayauTOpus s IpPOBEICHUS
3aHSATUNA CEMUHAPCKOTrO THIA, MOMEIICHUE sl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHHUS KYPCOBBIX
pabort), moMeleHue Al MPOBEACHUs TPYNIOBBIX U HHANBUIYAIbHBIX KOHCYIbTAINH, TOMEIICHUE TS
MPOBEJCHUS TEKYIETO KOHTPOJS U MPOMEXKYTOYHOM aTTecTaluu, MOMEIIEHUE ISl CAaMOCTOSTEIbHOM
pabotsr; 634050, Tomckas ob6macte, T. ToMck, Jlennna mpocnekT, a. 40, 143 ayn.

Omnucanne UMEIOIIErocss 000pya0BaHUS:

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

- HcnpiTaTenbHblil 1a00OpaTOpHBIA CTEHJ Y3JI0OB aHAJIOTOBOW M IUPPOBON 3IEKTPOHUKH
MikroElektronika Analog System Lab Kit PRO - 10 mrT.;

- Otnagounas miata Arduino UNO - 15 mt.;

- 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 mr.;

- [Tpoextop Acer P1385WB;

- [IpOeKIIMOHHBIN 3KPaH,;

- MarautHo-mMapkepHas J0CKa;

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpenogaBaTens.

[IporpamMmMHOe obecrieueHue:

- Arduino IDE;

- Bloodshed Dev-C++;

- Microsoft Office;

- Microsoft Visual Studio 2013;

- Notepad++;

- Qt Creator;

- Unreal Commander;

8.4. MarepuajbHO-TeXHHYECKOE M IPOrPaMMHoOe o0ecredeHue A1l CaMOCTOSITeIbHON padoThl

Jlnst caMocTosATeNbHONW pabOThl UCIOJIB3YIOTCS YyueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KJIACCHI),
PaCTONIOKEHHBIC TI0 aJIpecaM:

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

- 634045, Tomckas obmnacts, . Tomck, yi. Kpacnoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmauna ynuua, a. 47, 126 ayn.;

- 634034, Tomckas obnacts, r. Tomck, Bepmmauna ynuua, a. 74, 207 aya.

Onucanue nMeroLerocss 000pya0BaHus:

- yueOHasi MeOeb;

- KOMITBIOTEPHI;

- KOMITBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTEepHET» M 00€CIeYnBaIOT JOCTYI B JJIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHyo cpeny TYCYPa.

[TepedeHs mpOrpaMMHOTO 0OCCTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuaibHO-TeXHHYEeCKOe o0ecneyeHue TUCIUIIMHBI IJIs1 JIMI] ¢ OTPAHUYeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue JUCHUINIIMHBI JIMOAMH C OI'PAHUYCHHBIMHU BO3MOKHOCTAMHA 3JOPOBbA U MHBAJIUAAMHA
OCYHICCTBJIACTCA C UCITIOJIB3OBAHUEM CPCACTB O6y‘leHI/I${ OGH.[GFO U CIICIHUAJIBHOI'O HAa3HAYCHU .
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[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MTPEINOJaBaHuUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOW, SJIEKTPOHHOM IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIOIIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpA.

[Ipu 3aHgATHAX ¢ OOYy4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIOJB3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHoM nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYUYCHUSI IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3aALMH U3YUeHUsl
JUCIUTIINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 3a AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

JIEHCTBHUSA OCHOBHBIX OJIOKOB

3a4ucTa

Ha3Ba2E’;§§;ﬁ?:$: (rem) igﬁlﬁ:f eyljry];;e ®opmbl koHTpoIs | OueHouynsie Marepuans (OM)
1 O630p anmnapatHoit YK-2 3auér [Iepeuenb BOonmpocoB Jyist
matdopmbl Arduino 3a4eTa
Otuet no KypcoBoil | [IpuMepHbIil nepeueHb
pabore TEMaTHK KypCOBBIX paboT
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
2 OcHoBbI IU(PpOBOH OIIK-4 3auér Ilepeuenb BOITPOCOB IJIst
CXEMOTEXHUKHU 3a4era
Otuer no KypcoBoii | [IpumepHsbIil iepedeHb
pabote TEMaTHUK KypCOBBIX padoT
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
3 CtpyKTypa ¥ IPUHLIMIT OIIK-4, YK-2 3auér [lepeuenb BOITPOCOB IJ1st

MHKPOKOHTPOJLIIEpA 3amuTa otdyera no |IIpumepHslil nepedeHb
nabopaTopHOi BOIIPOCOB ISl 3aILUTHI
pabote 1a00paTOpHBIX paboT

Otuer 1o KypcoBoi
pabore

[IpumepHBIil nepeyeHb
TEMaTHUK KypCOBBIX paboT

JlaGopaTopHas Tembl 1abopaTopHBIX paboT

pabora

TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN

Ortuer no Tewmbl 1ab0opaTopHBIX PabOT

n1abopaTopHOit

pabore
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4 NnTepdeiicyl nepepadn
JTAHHBIX

OTIK-4, YK-2

3auér

[Iepeuyens BonpocoB i
3auera

Ortuer no KypcoBoi |[IpuMepHbIil TepedeHb
pabore TEMAaTHUK KypPCOBBIX pabOT

TectupoBanue IIpuMepHBIil IepeyeHb

TECTOBBIX 3aJaHUMN

lxana oneHku cHPOPMUPOBAHHOCTU OTAECIbHBIX IMIAHHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUILIMHE TpUBeAcHa B Tabiuie 9.2.
Tabnuna 9.2 — Illkana oneHku copMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS IO

JAUCLUILIIMHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
OrneHka banner 3a OM TJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATBHOU | UITU ()parMeHTapHBIC YMEHUH UITN HABBIKOB WJIN
CYMMBI 0aJII0B 3HAHUSA YaCTUYHO ¢parmeHTapHble
OCBOEHHOE MPUMECHEHHE
yMEHHE HABBIKOB
3 ot 60% no o0mue, HO HE B 1I€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPHUPOBAHHBIE HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CUCTEeMATHUYECKH | CHCTEMATHUECKOE
CYMMBI OaJIOB OCYIIECTBIIIEMOE pUMEHEHNE
YMCHHE HABBIKOB
4 (xopotio) ot 70% no c(hOopMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO CoZepKalue yCIIELIHOE, HO YCIICIIHOE, HO
MaKCUMaJIbHOM OTJebHbIE coJieprKalime coJieprKariue
CYMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIEIbHbBIE OTJIeIbHbIE
npoOesbl yMEHUe poOeIBI
MpUMEHEHHE
HABBIKOB
5 (OTIMYHO) >90% ot chopMHUpOBaHHbBIE | CHOPMUPOBAHHOE YCHEUIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yYMEHHE CHUCTEMaTHUYECKOe
CYMMBbI 0aIOB 3HAHUSA MPUMECHECHHE
HABBIKOB

[IIxanma KOMIUIEKCHOM OLIEHKH C()OPMHUPOBAHHOCTH KOMITETCHIIMIA MMPUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [lIkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHITUHA

Onenka ®opmynupoBKa TpeOOBaHUM K CTENIEHU KOMIIETEHIINH

2 He nmeet HeoOX0IMMBIX TIPEICTABICHUN O IPOBEPSIEMOM MaTepHalie
(HEeyAOBIETBOPUTENBHO) | LITU
3HaTh HAa YPOBHE OPHEHTHPOBAHMS, ITpeacTaBneHuil. O0yuaronuiics 3HaeT
OCHOBHBIE NMPU3HAKU WM TEPMHUHBI U3y4aeMOT0 2JIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OMpPEJICIICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKMM HCTOYHUKAM HY>KHO
oOpainarscs A 6ojee 1eTalbHOTO €ro YCBOCHHUS.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHE. O0yyaromuxcs 3HaeT
(YZIOBIIETBOPUTENIBHO) |M3YUEHHBIHN 2JIEMEHT COEP KAHUSI PENPOAYKTUBHO: IPOU3BOJIBHO
BOCIIPOM3BOAMT CBOU 3HAHUS YCTHO, TMCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.
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4 (xopotio) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpPOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3yYeHHBIX 00BEKTOB, HA UX JJOCTOWHCTBA, OTPAHUYCHUS, UCTOPHIO U
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTEMHOM ypoBHe. OOyJaronuics 3HaeT

HSyquHBIfI SJIEMEHT COACPKAHUA CUCTEMHO, IIPOMU3BOJIBHO U JOKA3aTCIbHO
BOCIIPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBMEHHO UJIU B ICMOHCTPUPYEMBIX
I[GﬁCTBHHX, YUUThIBAA U YKa3bIBasAd CBA3H U 3aBUCUMOCTH MEXKY dTHM
SJIEMEHTOM U APYTUMH DJIEMECHTAMU COACPINKAHUA JUCIHUIIIINHEBI, €T0
3HAYUMOCTB B COACPKAHUN JUCHHUIIINHBI.

9.1.1. IlpuMepHBIii MepeyeHb TECTOBBIX 3aJaHU

. MukpokoHTpoIiep Kakoi (pupMbl UCTIOTB3YeTCs B 0TiagouHoi miaate Arduino UNO?

Intel

Atmel

AMD

STMicroelectronics

. Kakoii ¢pynkuueir u3 OMOIMOTEKH HENb3s BOCIOJIb30BATHCS IJis YNPABICHHUS U UTCHUS
COCTOSTHUS TIOPTa BBOJIa-BhIBOA?

digitalRead

pinMode

digitalWrite

bitRead

. IIpu pabote ¢ moptom BBOAa-BhIBOAa B ucnonsiyercss DDRB. Kak pacuiudpoBsiBaeTcs 3Ta
abbpesuatypa DDRB?

Double Data Rate

Dialog Data Registry

Data Direction Register

Data Definition Result

. Kak u3BectHO, 11 pabOTHI ¢ perucTpaMu UCMHOJIB3YIOTCS OuTOBBIe omepamuu. Kakoil u3
MIPEJICTABICHHBIX BAPUAHTOB HE SBJSETCS] OUTOBOU omeparueii?

NOR

OR

XOR

BOR

. B kakoi#t pyHkuuu B cpene nporpamMmupoBaHusi Arduino BBITONHSIOTCS MHUIIUATU3UPYIOUIHE
nenucTBua?

main

init

loop

setup

. C kakoit yacToToii obecrieunBaeT MUTaHHUE CBETOINO 1A TIPEICTABICHHBIN (parMeHT Koaa?

void loop()

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

}

1 k'

2T

0,5T

1T

. C moMo1ipro Kakoi pyHKIIMH OCYIIECTBIACTCS ChEM 3HAUCHUS C BBIBOJA MopTa’?

scanf
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10.

1.

12.

13.

14.

15.

16.

ReadLn
pin
digitalRead

. Kako¥ u3 npencraBieHHbIX TE3UCOB COOTBETCTBYET TEPMUHY «IIPEPbIBAaHUE) ?

aBapuifHasi OCTaHOBKA MPOIIECCOPa

CUTHAJI, COOOMIAIOIINN MTPOIIECCOPY O HACTYIUICHHH KaKOT0-THO0 COOBITUS
NPUHYIUTEITbHAsE OCTAHOBKA CBSI3M OTJIQJI0OYHOM TUTATHI U TIEPCOHAIIEHOTO KOMIThIOTEPA
OCTaHOBKa MPOIIMBKH MUKPOKOHTpOJLIEpa

. [lo kakoMy KpUTEpPHIO MOXHO ONpEIeNUTh, YTO UHTep(delic nmepesayu NaHHBIX SIBISETCS

CUHXPOHHBIM?

OH paboTaeT CHHXPOHHO C MUPOBBIMH YacaMu

napajuIeNbHO C JIMHUSAMH JaHHBIX UMEETCS JIMHUS C TAKTOBBIM CUTHAJIOM

OH MOKET paboTaTh B JyIIeKce

OH MOJJIEP’KUBAET MOJIKIIFOUEHHUE 110 TUITY 3Be3/a

Kak u3BecTHO, 17151 TOro 4To OBl HA4aJ0Ch (PYHKIIMOHUPOBAHUE MTPEPhIBAaHUI, HY’KHO HACTPOUTh
HE TOJIBKO X HUCTOYHUK, HO U BBIIIOJIHUTH TNI00aNIbHOE paspelieHue npepbiBanuii. [lpu momomm
KaKo# ()yHKIIUU BBITIOJTHSIETCS TJI00aIbHOE pa3pelieHre npephiBaHuil B cpeae Arduino?

SREG

cli

sel

interrupt_enable

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

8

64

256

1024

Kakas yactora cpabaTeiBanus TaliMepa OyIeT IpH CIIEeIyIONINX HapaMeTpax:

TaKTOBas 4acTOTa MUKPOKOHTposuiepa 8 MI'1; nenurtens 4acTOThl §; TakMep BBINOJHSIET 3a
nepuon 10000 cuetoB?

50T

100 I'g

200 I'g

10 I'n

Wmes npencraBieHre 00 OCHOBHBIX THUIAX aHAIOro-Uu(poBbIX MpeoOpa3oBaTeNsIX, ONPEACTUTE
Kakou U3 nepeuuciaeHubix Huxke BuaoB AL He cymecTByer

AIII npsimoro mpeoOpa3oBaHus

AIIIT mapanienpbHOro MPUOIMKESHHS

AIIIT mocnenoBaTeIbHOTO MPUOTMKCHHS

JenbTa-curma AT

Kakoil TepMUH COOTBETCTBYET ONpPEAECICHHUIO: MHUHHMAajlbHOE€ HM3MEHEHHUE BEIUYUHBI
aHaJIOTOBOTO CUTHAJIa, KOTOPOE MOXKET ObITh IpeoOpa3zoBano maHHbIM ALLTI?

Pazpsnnocts ALIIT

Pazpemenue ALIII

YacroTa AuCKpeTU3auu

OnopHoe HanpsKeHUe

Kakoii TepMHH COOTBETCTBYET ONPEAECICHUIO: YCTPONUCTBO, UCIOJIb3YEMOE ISl XPAHEHHS N-
pa3psAHBIX JBOMYHBIX JAHHBIX U BBIMOJIHEHUS IPeoOpa3oBaHUi HaJ HUMU?

Tpurrep

MynbTUILIEKCOP

Peructp

[Iudparop

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

N

u

NuBepcus
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17.

18.

19.

20.
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Uckmrouaroniee NJIN

Jlns1 9ero, Kak MPaBUIIO, UCTIOIB3YETCS CIBUTOBBIM PETUCTP B MU(PPOBON CXEMOTEXHUKE?
XpaHeHust 0OJIBIINX MAaCCUBOB JIaHHBIX

YBenuueHus yrcia BbIBOJOB MUKPOKOHTPOILIEpa

BBona nanHbIX

CornacoBanus

Ckosibko TakTOB TpeOyercs 8-OutHOoMy AIIIl mpsimoro mpeobpazoBaHus st onU(pPOBKHU
BXOJIHOTO HAMPSHKEHUA?

1

2

8

16

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

1

2

8

16

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

3

220

191

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-IKU(POBOTO MTPeodpa3zoBaTEsL.
Kakoii npuHIun paboThl CABUTOBOTO perucTpa?

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

[Tpunuun paboThl yIbTPa3ByKOBOTO U3MEPUTEISI PACCTOSHUS.

OCHOBHBIE TIOJIXO/IBI TIPH PA0OTE C HKOMCTUKOM.

Yro takoe RFID?

Kaxk paboraTs ¢ MaTpU4IHON KJIaBHATYPOi?

[TpunHumn paboThI 1ar0BOrO JBUTATEIIS.

Kaxk ynpaBiisiTh maroBsimM ABuratenem?

Ha xakoMm npuHIuIe ocHOBaHa paboTa JaTYMKa MarHUTHOTO MOJIS?

UYrto Takoe PHKOJEp U KaK OH paboTaeT?

Onucatp uarepdeiic 1-wire.

[Tpunuun paboThl AaTYMKA BIKHOCTH U CIIOCOO B3aUMOJICHCTBUS C HUM.

. Kakure BO3MOXXHOCTH MPEIOCTABIISIIOT Yachl peaabHoro Bpemenu DS32317
. Ommcanue padotsr XKKHU LCD1602.

. Urto Takoe 3HakoreHepaTop?

. Onmcanue unTepdeiica SPI.

. Onmcanue unatepdeiica TWI.

. Uto Takoe cepBONPHUBO U KaK ¢ HUM paboTaTh?

9.1.4. IlpuMepHBbIii NepeYeHb TEMATHK KyPCOBBIX padoT

. Pa3zpaboTka ynbpTpa3ByKOBOr0 U3MEpPUTENS paccTosHus. PaboTa momkHa OBITh BBITIOJIHEHA C

nucmoab3oBanueM oTiaagouHod miaatel Arduino UNO, Multishield u matuuxka HC-SRO04.
OtobpakeHue pacCTOSHHUSA N0 OOBEKTa JOJKHO OBITh BBIMOJHEHO Ha CUYECTBEPEHHOM
CEMHUCETMEHTHOM HHIUKATOPE.
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2. Kontpomnep mxoiictuka. Pabora nmomxHa ObITh BBIMIOJIHEHA C MCTOJIB30BAaHUEM OTJIAJOYHOM
mnatel Arduino UNO, Multishield u aByxoceBoro mkolcTrKa, colepIKamero oauH nuppoBoit
(nnst HaXKaTHS) W JBA aHAJIOTOBBIX BBIX0J1a (MO3UIIMOHUPOBaHuUE). B pe3ynbrare paboThl JOIKHO
OBITh peaju30BaHO «HEMPEPBHIBHOE)» CIEKEHUE 3a MU3MEHEHHEM COCTOSIHHUS JKONCTHKA U
0TOOpaKeHNE HAa CEMHCErMEHTHOM MHAMKATOpPE B MEPBBIX JBYX LU(pax yroyia moBopoTa B
npoineHTax (Hampumep, 900 = 25%), Bo BTOpPBIX IBYX HU(]pax — UHTEHCUBHOCTh HAaKJIOHA B
npoieHTax. B ciydae moBopoTa oTo6pa3uth npoyepku. YeTbipe CBOOOAHBIX CBETOIHMOA HA
Multishield nomkHBI BeCTH moIcUeT HAXKaTHS HA KHONIKY JPKOWCTHKA.

3. RFID-3amoxk. PaGoTa nomkHa ObITh BBIIIOIHEHA C MCIOJIB30BAaHUEM OTIIA0YHOM maThl Arduino
UNO, Multishield, mogyns RFID-RC522 u pene JQC-3FF-S-Z. B pe3ynbrate paboThl JOJDKHO
OBITH peaTM30BaHO YCTPOUCTBO, Mepekitouaroniee peie (Ha 10 kexkyna) npu nognecenuu RFID-
METKH K JaTYUKy. Y CTPOHCTBO JOJKHO MO3BOJIATH N00aBiATH/yaansath RFID-metku mist
OTKpbIBaHMS 3aMKa. [[ns mHIuMKauuu paboThl 1OJKEH OBITh MCIOJIB30BAH CEMUCETMEHTHBIM
UHAUKATOP.

4. RFID-gy6nukarop. PaboTa nmomkHa OBITh BBIMOJHEHA C UCIOJIBb30BAHUEM OTJIAJIOYHOMN TLIATHI
Arduino UNO, Multishield, mogyns RFID-RC522. B pe3yabTare paGoThl JOIKHO OBITH
peann30BaHO yCTPOICTBO, CUUTHIBAIOIIEE 3HAUCHNE OJJHOM METKU U 3alKChIBAIOIIEe CYUUTAHHOE
3HauYeHue B Apyrywo. Ha cemMucerMeHTHOM HHIUKATOpPE AOJKHBI OBITH peaan30BaHbI
COOOIIIEHUSA-TIOJICKA3KU JJISi COIPOBOXKICHHUS OIEepalfil Mmoyb30BaTess.

5. KonmoBserii 3amok. Pabora momkHa OBITH BBIIIOJHEHA C UCIIOIB30BAHUEM OTIAIOYHOM IIJIATHI
Arduino UNO, Multishield, matpuunoit knaBuatypsl (4x4) u pene JQC-3FF-S-Z. B pesynbraTte
paboThl TOKHO OBITH PeaqTn30BaHO yCTPOMCTBO, Mepekitouaroniee peie (Ha 10 cekynm) mpu
BBEJICHUM HY)XHOW YHMCJIOBOW KOMOWHAIIMKM W Ha)XXaTUio pemieTku. [IpeaycMmorpeTs criocod
CMEHBI U 3aJJaHHsl YEThIPEX Pa3HbIX MapoJieH.

6. Kontponnep marosoro asurarensi. Pabora qomkHa ObITh BBIIOJHEHA C UCIOJb30BaHUEM
omnanoyHou iatel Arduino UNO, Multishield, momyns Ha 6a3e TpaH3UCTOPHOTO MTOBTOPHUTEIS
ULN2003 u marosoro asuratens 28BYJ-48. KonTposiep n0mKeH ynpaBiasThCs KHOMKaMHU
A1-A3. JIns 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.

7. JlaTyuk MarHuTHOTO Iojisg. PaboTa moimkHa OBITH BBIIIOJIHEHA C MCIOJIB30BAHUEM OTIAT0YHOM
miaatel Arduino UNO, Multishield u monyns Ha 6a3e marumka Xomana SS49E. Pazpabortats
YCTPOMCTBO AJISI U3MEPEHUS HANPS)KEHHOCTU MOCTOSIHHOTO MarHUTHOro mnoss. Pe3ynbrarsl
M3MEpEHUs JTOJKHBI BHIBOJAUTHCS Ha CEMUCETMEHTHBIN MHAuKaTtop. Enununa uzmepenus
MarHuTHoro nosis — [aycc.

8. Kontpomnnep snkoaepa. Pabora gomkHa OBITH BBITIOJTHEHA C MCIOJBb30BAaHHEM OTJIAJ0YHOMN
minatel Arduino UNO, Multishield u Mmoxayns ¢ ycTaHoBIeHHBIM 3HKOAepoM. B pesynbrate
JIOJKHO OBITh pa3paboTaHO yCTPONCTBO, BBHIMOIHSIONIEE YBEIUUEHNE KOIMYECTBA UMITYJIbCOB
IIPU BPAILlEHUH PYUYKH DHKOJIepa MO YacOBOM CTpENKe U YMEHbIIAIOUIEe TP BPAILlEHUH [TPOTUB
4acoBOM CTpeNKu. 3HAUYEHHUE CYETUMKA HUMIMYJIbCOB JOJIKHO OBITh OTOOpa)K€HO Ha
CEMHUCETMEHTHOM HHIMKATOpeE.

9. Unnukartop Temnepatypsl Ha 6aze natunka DS18B20. PaGoTa mommkHa OBITH BBHITIOJHEHA C
ucnosb3oBaHueM oTianounoi miaatel Arduino UNO, Multishield n matumnka temmepaTypbl
DS18B20. Temnepatypa AOJKHA U3MEPATHCS KaXIYH CEKyHAYy. Pe3ynabTaT U3MepeHUs
TEMIIEPATypPbl TOJKHBI BBIBOJUTHCS HAa CUETBEPEHHBIM CEMUCEIMEHTHBIM WHIMKATOP.

10. MaaukaTop OCBEIIEHHOCTH Ha OCHOBE ¢oTope3uctopa. Pabora momxkHa ObITH BBITIOJHEHA 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
JIOJHKEH OBITH MpeACTaBlieH B oTHOcHTenbHOU 1Kaie 0—100%. MunnManbHOE 3HaYCHUE TIPU
3aKpBITOM JIaTYHMKE, MAKCUMaJIbHOE — B PE3yJIbTATe OCBEUICHHOCTH SIPKUM HCTOYHHKOM CBETa
(donaps Tenedona).

11. MaaukaTtop TeMnepatypsl U BIaKHOCTH. PaboTa mombKkHA OBITH BBITIOJTHEHA C MCIIOJIb30BAHUEM
otnagouno miatel Arduino UNO, Multishield u matunka TemmepaTypsl U BIaXHOCTH
(DHTI11). U3mepenue TemmnepaTypbl JOJDKHO MMPOU3BOIUTHCS KOKAYIO CEKyHIy. OTOOpakeHHe
3HAYEHUN JOJKHO OBbITh peaqn30BaHO HAa CUETBEPEHHOM CEMHCETMEHTHOM HHIMKATOPE.
[lepexnioueHue oToOpa)keHHE MEXIY TEeMIEepaTypoid W BIAXHOCTHIO JOJIKHO OBITh
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

peanr30BaHO C UCIOJIb30BaHUEM KHOINKHU Sl.

Yacsl peanpHOro BpeMeHH. PaboTa qomkHa ObITH BBIIOJIHEHA C UCIIOJIb30BAHUEM OTIIAJ0YHON
miaatel Arduino UNO, Multishield u moxynst Ha 6a3e mukpocxembl DS3231. OTobpaxenue
TEKylIero BPEMEHH JOJKHO OBITh PEajln30BaHO Ha CUETBEPEHHOM CEMHUCETMEHTHOM
naukatope. Knonka S1 gomkHa OTBeYaTh 3a MEPEKIIOUYEHUE B PEXKUM IepeBoaa, S2 — 3a
HaCTPOMKY 4acoB, S3 — 3a HACTPOHUKY MUHYT.

Hsyxctpounsiii JKKH. Pabota nmomkHa OBITH BBITTOTHEHA C HCTIOIB30BAaHUEM OTIIAJOYHOM TUTATHI
Arduino UNO, Multishield u qucrimes LCD1602. Peanmu3oBars oTobpakenune nanusix B JKKU
10 KOMaHJE ¢ MEPCOHATIBHOTO KOMIbIOTEpa: S1=naHHble CTpokH 1; S2=nanHbie cTpoku 2. ['ne
S1(2)= yka3bpIBaeT B KaKyl CTPOUYKY JOJKHO OBITh BBIBEJCHO BBIpaKeHHE. (HY)XKHO OyaeT
MasTh).

3nakoreneparop. Pabora nomkHa ObITH BBIMOJHEHA C MCIOJIB30BAaHUEM OTJIAI0YHON IIaThI
Arduino UNO, Multishield u cBeToguoaHo#t maTpunibl 8x8. Peannu3oBath oToOpaxeHue OykB
pycckoro andasuTa 1o KOMaH/ie ¢ IepCOHATIbHOTO KOMITbIOTEPA.

OpraHu3anusi JUCTAaHIIMOHHOTO B3auMojelcTBus nmo uatepdeiicy SPI. Pabora momkHa OBITH
BBITIOJIHEHA C MCIOJB30BaHHEM ABYX OTJamodHbIX miat Arduino UNO B KOMIJIEKTE C
Multishield. Peanu3oBaTh moakiaoueHne MEXIy COOOM MBYX OTJIAJOYHBIX Iiat. Peann3oBarh
MepeKII0YeHHEe CBETOANOA0B BTOPOU IJaThl OT KHOMOK MEPBOW, B TO K€ MEpPEeKII0OYEHHE
CBETOJIMOJIOB MEPBOIl TIaThl OT KHOMIOK BTOPOM.

Opranuzanus JUCTaHIIMOHHOTO B3auMojieicTBus 1o uHTepdeiicy TWI. Pabora qomkHa ObITh
BBITIOJIHEHA C MCIOJB30BaHHEM ABYX OTJamouHbIX miat Arduino UNO B KOMIJIEKTE C
Multishield. Peanu3oBath moakiatoueHne MEXIy COOOM MBYX OTJIaJIOYHBIX Iiat. Peann3oBath
MEepeKII0YEeHHE CBETOANOA0B BTOPOU MJaThl OT KHOIMOK MEPBOW, B TO K€ MEpPEKIIOYEHHE
CBETOJIMOJIOB MEPBOI1 TIaThl OT KHOMIOK BTOPOM.

Konrtponnep ymnpaBieHuss cepBonpuBonoM. PaGora nomkHa OBITH BBINOJHEHA C
UCIIONIb30BaHueM oTianounoi miaTel Arduino UNO, Multishield u ceponpuBoma. Kortpomiep
JIOJKEH ynpaBisThesl KHonkaMu A1—-A3. Knonkamu A1-A2 noJiKHA BBIOJIHATHCS YCTAHOBKA
rpaayca nopopora. KHonkoi A3 H0JKEH OCYIIECTBIATHCS 3alyCK JBUKECHUS Bajia IBUTATEIIS
Ha 3a7]aHHbIN yroi. Ha cBeTOAMOJHOM HHIUKATOPE BHIMOIHUTH OTOOpakeHre BEIOpaHHOTO yTiia
MOBOPOTA.

udposoii TepaommeTp. Pabota mokHA OBITH BBIMOJHEHA C MCIOJI30BAHUEM OTJIAJOYHOM
miaatel Arduino UNO. KoHTposiep H0/DKeH CUMTHIBATh HANPSKEHHE C aHAJIOTOBOTO BBIXOJa
TepaoMmMmeTpa. M3mMepeHHOoe 3HaUeHHE COMPOTUBICHHS JOJIKHO 0TOOpaKaThCs Ha KOMIBIOTEpE
yepes cuntbiBaHue AaHHbix ¢ COM-nopra. [IpenycMoTpeTh BO3MOKHOCTh U3MEHEHUS YaCTOThI
M3MEPEHUS COMTPOTUBIICHHUS.

CpaBHeHHE aHaJIOrOBOTO 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 cemMucerMeHTHOM MHIMKATOpE
0TOOpa3uTh pa3HUIy MOKa3aHUN JIBYX JATUYHUKOB.

ABTOMAaTHYECKUH BBIKJIIOYaTENh cBeTa. PaboTa nomkHa ObITH BBIMOJIHEHA C WCIOIb30BAHHEM
oTnmanounoi miatkl 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: nunamomerpa MEI'EOH-035. PaboTa momkHa OBITH BBITIOJIHEHA C
ucmoib30oBaHueM 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, 15 U3MEHEHUs HarnpaBieHusa BpameHus — A2. CKopocTh
BpallleHUs B KOJIMYECTBE LIAroB B CEKYHIY JIOJKHA OTOOpa)kaThCsl Ha KOMIIbIOTEpE Yepes
cuutThiBaHue AaHHbIXx ¢ COM-niopta

W3mepurens ypoBHs BoJbl. PaboTa nomkHa OBITH BBINOJIHEHA C UCIIOIb30BAaHUEM OTJIA0YHOM
miatel Arduino UNO, Multishield n matuuka ypoBHs Boabpl. Pa3zpaboTaTh ycTpOWCTBO
M3MEpEeHHUs YPOBHS BOJBI U OTOOpak€HHE 3HAUEHHE HA CUETBEPEHHOM CEMHCErMEHTHOM
UHAUKATOpE.
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9.1.5. IlpuMepHBIi NepedyeHb BONMPOCOB /ISl 3a1UTHI J1a00pPaTOPHBIX padoT

KakoBo naznauenne Multi-Function shield?

. CKOJIBKO MOCTOSIHHOM MaMsITH B MUKPOKOHTpoJuiepe atmega328?

3. CKONbKO MaMATH AJIsI XpaHEHUsI BPEMEHHBIX JaHHBIX BO BPEMs BBIMOJHEHUS MPOTPAMMBI B
MUKpPOKOHTpoJIIepe atmega328?

4. Kakue neWCTBUA HYXXHO BBINOJHUTH YTOOBI 3a)Xe€4b CBETOAMOJ], MOJKIIOUYEHHBIH K

MUKPOKOHTPOJILIEpY?

Mecto nonkmtoueHusi: nopt C, BbIBOA 2

N —

MK

/
@/’

Kax nannmanusuposats BuptTyanbHslii COM-nopt nis cBszu ¢ I11IK?

Kakoe Ha3HaueHME NOATATUBAIOLIETO pe3ucTopa?

[Tpu momMomu Kakoi (PyHKIIMK BBIMOJHSAETCS YTEHUE TAHHBIX C BBIBOJA TIOpTa?

Kak ¢ ucnonbp30BaHUEM PETUCTPOB ONPEAEINTD, YTO KHOMKA Ha)kaTta? (MCIOJIb30BaHUE yCIOBUI
00s13aTeNBHO)

ITopt C

BeiBOog 5

PN

un

MK

9. PCINT 510 uro?
10. Kakast pyHKIIMS OTBEUAET 32 BKIIOYCHUE TIPEPHIBAHUS?
11. Kak onucate 00paboOTUMK NpephIBaHUs?
12. Onummrte 06padoTunk npepbiBanus tTumna PCINT ot mopta D
13. Ilepeuncnuthb (C MOSICHEHUSIMU) BCE PETUCTPHI ISl YIPABICHUS BHEUIHUMH MpPEPHIBAHUSMHU
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tuna PCINT

14. Kakoe Ha3HayeHUE IETUTEN YaCTOThI B Taiimepe?

15. Kakue npepbIBaHUSI MOXKET TEHEPUPOBATH Taiimep?

16. Kaxko# peructp TaiiMepa OTBEYAET 3a BKIIOUCHHUE U BBIKJIIFOUEHUE MMPEPhIBAHUN TaliMepa?

17. Tlpunnum paboThl Taiimepa

18. Paccumraiite mapaMmeTpsl 8-OMTHOTO TaiiMepa JUIsl TOCTHKEHUS YacToThl cpadatbiBanus 500 'y
TakroBas yacrora 16 MI'ny
Bo3mosxHble genurenu:
1; 8; 32; 64; 128; 256; 1024

19. Kakum o6pa3om BeinosHsetcs reneparust [IIMM curnana ¢ ucnosib3oBaHueM Taiimepa?

20. 3adyem HYXEH B cIBUTOBOM peructpe Bxon Latch clock?

21. Bo3M0OXHO M OJHOBPEMEHHO 3aCBETUTHh 4 HMUQPPHI CUETBEPEHHOTO CEMHCETMEHTHOTO
WHIUKaTopa?

22. B yeM cyTh MeXaHU3Ma JUHAMUYECKOW UHANKALINHU?

23. B kakoil nocie10BaTeIbHOCTH U B KaKHM€ 3HAYEHUE HY)KHO aKTUBUPOBATh BXOJbI CIIBUTOBOTO
perucrpa, 4To0bl nepesaTh JTOTUYECKYIO eTUHUILY?

24. Kakyto mociaenoBaTeIbHOCTh OUT HYKHO OTIPABHUTH B CIBUTOBBIM PETUCTP, YTOOBI 3aKeUb
TOJIBKO BTOPOU CETMEHT CO 3HaueHueM C?

25. UYto Takoe ALIII?

26. Yro Takoe pazpsgHocts ALIIT?

27. Kakoe HampsikeHHE OBLIO MOJaHO HA BXOJ, €l Ol pOBaHHOE 3HAYCHUE paBHO 7687
OrnopHoe HaIpsKeHHUE B3STO OT BHYTPEHHET0 HCTOYHUKA.

28. Kakoe Ha3zHaueHue myapTuiuiekcopa B ALI?

29. Yro takoe GSPS?

30. Yro Takoe yactora npeodbpazoanust ALI1?

9.1.6. Tembl 1a00paTOpPHBIX padoOT

Pabota ¢ nopramu BBOJa-BbIBOIa. Opranu3zaiysi BeIBOIa HH(OpMAIHH
Pa6ota ¢ mopramu BBOJa-BbIBOIAa. Opranu3zaiysi BBoAa HHGOpMauu
Buemnve npepeiBanus

Tarimepsl

BreiBon nndopmanuu

Amnasnoro-uu¢ppoBoii mpeodpa3oBareb

AN ol e

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercsa B GopMme, MPeroiaraiiiei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro y4eOHOro mpoliecca.

Hauatpe uzydeHue quCHMIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPEeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI Il Ty4YIIETO OCBOEHUS MaTepHraia He0OX0IUMO PEryJspHO
oOpamaTbcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHET CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTEIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIEeTOCTYTHBIMU UHTEPHET-MIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PA3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYNUTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS U OCBOEHHS MaTepuaja, BbIIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBAalTE MPOYUTAHHOE U N3YYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.
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CTy,I[eHTBI MOT'YT IIOJIy4aTb HHAWBUAYAJIbHBIC KOHCYJIbTAllUH, B T.4. C HCIIOJIb30BaAHUEM CPEACTB

TCJIICKOMMYHHKAIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

YKypHaJIe Mo TUCIUILINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

s nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB NPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Ta0mwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHalbl OLICHUBAHUS IS JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbSi 1 WHBAJINJIOB

Kareropuu o6yuaronuxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00y4YEHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHANBUIYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUsSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETHI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou opme;

— B I1€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3J0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha

MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. jisi Takux oOydaromuxcs mperycMaTpuBacTCs
JocTymHas popMa MpeJOCTaBICHUS OTBETOB Ha 33aJJaHuUs, & IMECHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— Ha0Op OTBETOB C MCIIOJIb30BAHMEM YCIIYT aCCHUCTEHTA,;

— MPEJICTABJIICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHS PE3yJIbTATOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSl ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpeaocTaBieHue nudopmanuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbSI © BOCHIPUATHS HH(DOpMALINK:

JL1s1 SN ¢ HApYIIEeHUSIMU 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUSIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.
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J1st U1 ¢ HApYLIeHUSIMU OTIOPHO-IBUIaTeIbHOTO anmapara:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipyn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TATIOB.
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