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1. llesu u 3212494 AU CIUILIHHBI

JaTh CTYy/IEHTaM MpeCTaBlIeHne 00 OCHOBHBIX TEXHONOTUAX VIHTepHeTa Bellel; MPUBUTH
CTYZI€HTaM HaBBIKH MCCIIEOBATEIbCKON padOoThl, IPEAOaraomeil CaMOCTOATEIbHOE
U3yYEHHE IOKyMEHTAlUH, CIEU(PUIECKIUX HHCTPYMEHTOB U IPOTrPAMMHBIX CPEJICTB,
NIO3BOJISIIOIIMX MCIOJIb30BaTh TEXHOJIOTUM MHTEpHETA BEliel B IPOEKTHOM AEATEIBHOCTH.

Kparkoe conepxanmne TUCHMILTHHBI

Koneunsie yerpoiictea: WeMos D1 mini, STM32NUCLEO-L152RE, Unwired Devices.
Cpenpl pazpabotku: Arduino IDE, Mbed, Mbed OS. becipoBognbie ceTu nepeaauu
nanHbix: Wi-Fi, LoRa , ZigBee. [IpoTokoibl TpUKIaJHOTO YPOBHS NEpeAavn/ oIy dYeHus
nanHeix MQTT. O6naunbie Texnonoruu IBM Cloud. KnueHT-cepBepHble TEXHOIOTUU
Node-RED.

2. Komnerenun odyuawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUNIMHBI

[Inanupyemsblie pe3yabTaTbl OCBOEHUS [Inanupyemsblie pe3yabTaThbl
OIT BO (xommnieTeH1un) oOy4YeHHUs 10 AUCITUTUTHHE

3HaeT: MPUHLIUIIBI OPTaHU3AINH U
(YHKIMOHUPOBaHUS UHTEPHETA Bellei';
CYILECTBYIOIIHE TEXHOJIOTUH B 00JIaCTH HHTEPHETA
Belllel; OCHOBHBIE HAIIPABJICHUS Pa3BUTHUSA B
00acT MHTEpHETA BElIeH

YMeeT: aHaJIM3UPOBaTh B3aUMOCBSI3U OCBauBaEMbIX
00BEKTOB U JIeJIaTh COOTBETCTBYIOIINE BHIBOJIBL;
pa3dUpaThCs B CYIIECTBYIOLIMX TEXHOIOTUSIX
WHTEpHETA BEIIeH 1 MPUMEHSITh UX K KOHKPETHBIM
3aayaM; UCIOJIb30BaTh MOMCK HH(OPMALIUU B CETH
utepHer

lMeeT npakTHYeCKHUM OMNbIT: HCIOIb30BAHUS
CHENHaTbHON TEPMUHOIOTHU; IPOTPAMMHUPOBAHHUS
KOHEUHBIX YCTPOMCTB; pa3pabOoTKH MoJiesiel 1
QITOPUTMOB Il B3aUMOJICHCTBUS C TPOrPAMMHBIMH
U armnapaTHbIMM KOMIIOHEHTaMH

VYK-2 CnocobeH onpenensth Kpyr 3ajad B paMKax
MOCTABJICHHOM LIeIM U BBIOMPATh ONTUMAJIbHBIE
CHOCOOBI UX PEIICHHUS, UCXOS U3 NEUCTBYIOIMNX

IIPABOBBIX HOPM, UMEIOIIUXCS PECYPCOB U
OTpaHUYCHUHN

3HAET: IPUHIMIIBI OPTaHU3ALMH U
(YHKIIMOHUPOBAHUS TEXHOJIOTUI HHTEPHETA
BeIlEH'; CYIIECTBYIOIINE TEXHOJIIOTHH B 00JIACTH
WHTEpPHETA BELIeH

YMeeT: aHaJIM3UpOBaTh HH(GOPMAIUIO U IPUMEHSITh
MOJIy4eHHbIC 3HAHUS JJI PEIICHUS TOCTaBICHHBIX
3aja4; paboTarh ¢ MUKPOKOHTPOJIEpAMHU U
OCHOBHBIMH OTJIa/IOYHBIMU IJIaTaMU;
MIPOEKTUPOBATH LETOCTHBIE CUCTEMBI HHTEPHETA
BEILICH

HmMeeT mpakTHYEeCKUI OMBIT: TPOrPaMMHUPOBAHUS
KOHEUHBIX YCTPOMUCTB; MOJAKIIOYEHUSI KOHEUHBIX
YCTPOWCTB B CETh; CO3aHUS IPOrPAMMHOTO
perieHnst 00pabOTKU U XPaHEHHsI TAHHBIX C
MPUMEHEHNEM OOJIaYHbIX TEXHOJIOTHUH.

OIIK-2 CnocobeH moHMMaTh IPUHLHUIIEI pabOTHI
COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOIOTUHN U
IPOrPaMMHBIX CPEJCTB, B TOM YHUCIIE
OTE4YECTBEHHOI'O MPOU3BOJCTBA, U UCIIOIb30BaTh UX
IIPU peIIeHnH 3a7a4 NpoPeCcCuoHaTbHON
JEATEIIBHOCTH

3. Mecro nucuuninnbl B ctpykrype OII BO



[Iepeuenb npenmecTBYOMUX JUCUUAIUINH,
BHJIOB pabOT yueOHOTO MIaHa

[Iepeuenb nocnenyOMMUX TUCIUIUINH,
BHJIOB paboT

1.0.19 ITakeThl NpUKIIAIHBIX IPOTPAMM,

1.0.11.01 OcHoOBBI IpOrpaMMHpPOBaHMS,

1.0.11.02 IIporpamMmMupoBaHUE Ha A3BIKAX BHICOKOTO
YPOBH,

1.0.11.03 OObEKTHO-OPUEHTHPOBAHHOE
[IpOrpaMMHUPOBaHHE,

1.0.06 Uadopmaruka

1.0.16 IlpaBoBenenue

TpC6OBaHI/I$I K «BXOHBIM» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I(aHHOﬁ JUCHUITIINHBI 1 HpI/IO6pCTeHHBIM B PC3YJILTATC OCBOCHUA

MPEAIECTBYOIINUX TACIUTLINAH:

JlucuuIinHa

TpeboBanus

1.0.11.02 IIporpamMmmupoBaHue Ha S3bIKAX BHICOKOTO
YPOBHS

3HaeT: BOBMOXKHOCTH COBPEMEHHBIX
WHTETPUPOBAHHBIX MPOTPAMMHBIX CPEJICTB
pa3paboTKu MPUKIATHOTO IPOTPAMMHOTO
oOecIieueH s1., OCHOBHBIE BO3MOKHOCTH
COBPEMEHHBIX UHTETPUPOBAHHBIX Cpell pa3paboTKu
MPOrPaMMHOTO 00ECIICUCHHSI Ha S3BIKAX BBICOKOTO
YPOBHS1, BO3MOKHOCTH KOMITUJISITOPOB U
KOMITOHOBIITUKOB ITOJT PA3JIMYHBIC OTICPAIIMOHHEIC
CUCTEMBbI, HAOOPBI HHCTPYKIIUH JIJIsl CHCTEMHBIX
YTHJIAT aBTOMATHICCKOW COOPKU TTPOTPaMM. ,
METOBI pa3pabOTKH aJTOPUTMOB U IIPOTPAMM B
paMKax MmapajurMbl CTPYKTYPHOTO
MPOrpaMMHUPOBAHUS Ha SI3bIKE BHICOKOTO YPOBHSI,
OCHOBHBIE CHHTAaKCHUYECKHE KOHCTPYKITUH SI3bIKA
MPOrpaMMHUPOBAHUS BEICOKOTO YPOBHS: OIEPaTOPHI,
BBIPKCHHSI, OJTOKH, BETBIICHUS, IIMKJIBI; METOJIBI
OLICHKH CIIO)KHOCTH aJTOPUTMOB; (DYHKIIMOHATbHbBIE
BO3MO)XHOCTH CTaHJAAPTHON OMOIMOTEKH SI3bIKa
BBICOKOTO YPOBHS. YMEET: IPUMEHSTh CPEICTBA
COBPEMEHHBIX UHTETPUPOBAHHBIX MPOTPAMMHBIX
CPEICTB pa3pabOTKH MPHUKIAHOTO IPOTrPAMMHOTO
00eCTieYeHHs., HCTIOTIB30BaTh (PYHKIIMOHAIBHBIC
BO3MOYKHOCTH COBPEMEHHBIX HHTETPUPOBAHHBIX
cpen pa3paboTKH MPOrPaMMHOTO 00eCTICUCHSI Ha
SI3bIKaX BBICOKOTO YPOBHS JIJISl pa3paboTKu
MPHUKJIATHBIX TIPOTPAMM, HCIIOJIb30BaTh YTUITHTHI
ABTOMAaTHYECKOM COOPKH U Pa3BEPTHIBAHUS
MPOrpaMM B ONEPAITHOHHBIX CUCTEMAX.,
pa3pabaThIBaTh AJITOPUTMBI U IPOTPAMM B paMKax
MapaurMbl CTPYKTYPHOTO TIPOTPaMMHUPOBAHUS HA
SI3bIKE TPOrPAMMUPOBAHUS BEICOKOTO YPOBHS C
MPUMEHECHUEM OCHOBHBIX CHHTAKCHYIECCKUX
KOHCTPYKIHH U ()YHKIIHOHATBHBIX BOSMOXKHOCTEHN
CTaHIAPTHOW OMOIMOTEKH S3bIKA BBICOKOTO YPOBHSI.
MMeeT npakTUYeCKUi OMBIT: MPUMEHSTh CPEACTBA
COBPEMEHHBIX UHTETPUPOBAHHBIX IMPOTPAMMHBIX
CPEICTB pa3pabOTKH MPHUKIAHOTO IPOTrPAMMHOTO
obecrieueHus., paboThl ¢ OCHOBHBIMU
COBPEMEHHBIMH UHTETPUPOBAHHBIMU CpElaMu

pa3paboTKH TPOTrPaMMHOTO 00SCIICUCHHSI Ha SI3BIKaX




BBICOKOTO YPOBHSI, Pa3pabOTKH, OTIAIKU U
pa3BEPTHIBAHUS MPOTPAMMHOTO 00ECIICUeHUS B
OTIEpaLIMOHHBIX cucTeMax cemericTBa Windows u
Linux., pa3paO0OTKH aJTOPUTMOB H MPOTPaAMM,
OTJIAJIKH, TIOUCKA ¥ YCTPAHEHUS OIITHOOK
POTPaMMHOTO KOJ1a, OIEHKHU CIIOKHOCTH
AJITOPUTMOB, UCTIOJIb30BaHUSA BO3MOKHOCTEH
CTaHJIAPTHOU OMOTMOTEKH, CTOPOHHUX OMOINOTEK
POTrPaMMHOTO KOJIa.

1.0.11.01 OcHOBBI IpOrpaMMHUpPOBaHUS

3HaeT: cpelibl NPOrPaMMHUPOBAHUS JJIsl CO3IAHMS
[IporpaMMm Ha sA3bIKaX BBICOKOT'O YPOBHSA., OCHOBHBIC
CTPYKTYpBI JAHHBIX U aJTOPUTMBI UX 00paOOTKH.,
OCHOBHBIE KOHCTPYKIIUHU SI3bIKa IPOrpaMMUPOBAHUS
BBICOKOTO YPOBHSI, OCHOBHbIE€ KOMITOHEHTHI
COBPEMEHHOU Cpe/Ibl MPOTPAMMHPOBAHUS.
OCHOBHBIE BO3MOKHOCTH COBPEMEHHOM Cpe/Ibl
MPOrpaMMHUPOBAHUS. YMEET: yCTaHABINBATH CPEIY
MpPOrpaMMHUPOBAHUS, CO3/1aBaTh U OTIAXKUBATh
[IpOrpaMMEI B Cpelie IPOrPaMMUPOBAHUA.,
pa3pabaThiBaTh AITOPUTMBI M CO37]aBaTh MPOTPAMMBI
Ha OCHOBE KOHILEMIIUU CTPYKTYPHOTO
MPOrpaMMHUPOBAHMUS., IPOEKTUPOBATH POTPAMMY,
KOJAUPOBATH IIPOrPaMMYy, OCYIIECTBIATE
TECTUPOBAHUE MTPOTPAMMBI, a TAK)KE OTJIAXKUBATh
[porpamMmy C UCIIOJIb30BAHUEM HHCTPYMCHTOB
Cpenbl IPOrpPaMMHUPOBAHMUS., IPUMEHATH CPEACTBA
COBPEMEHHOM Cpe/Ibl MPOTPAMMHUPOBAHUS TS
CO37aHus ¥ OTIaAKu porpamm. Mmeer
HpaKTI/I‘IeCKI/Iﬁ OIIBIT: YCTAHOBKHU M UCITIOJIb30BAHUA
cpensl mporpammupoBanus PyCharm., pazpaboTku
AJITOPUTMOB U CO3AaHU ITPOrpaMmM, a TaKxKe
MCIIOJIb30BaHUS! BCTPOEHHBIX CTPYKTYP JIaHHBIX
A3bIKA IIPOTrpaMMHPOBAHUA BBICOKOT'O YPOBHHI.,
paboTHI C COBPEMEHHOMU CpeIoid
[MpOrpaMMHUpPOBAHUS, TIPOCKTUPOBAHNA U PCUHICHUA
MPOCTHIX 3a7a4., paboThI C pEJAKTOPOM U
HHCTPYMCHTaAMHU OTIIAAKU CPEAbL
pOrpaMMHUPOBAHMUS.

1.0.06 Undopmaruka

3HaeT: cocTaB, Ha3HaueHHe (PYHKIMOHAIBHBIX
KOMITOHEHTOB M IPOTPAMMHOI0 00eCIIeueHuUs
[EPCOHAIIBHOTO KOMIIBIOTEPA, B TOM YHCIIE
OTEYECTBEHHOTO NTPOU3BOJICTBA. YMEET:
MCII0JIb30BaTh IPOIPaMMHBIE U annapaTHbIe
CpENCTBA IEPCOHAIBHOIO KOMIIBIOTEPA, IPUMEHSThH
TUIIOBBIE IPOIPAMMHBIE CPEJICTBA CEPBUCHOTO
Ha3HAuY€HUs1, BBIOMPAaTh COBPEMEHHBIE
UH(POPMAIIMOHHBIE TEXHOJIOTUU U ITPOTPaMMHBIE
CpENCTBA, B TOM YHCJIE OTE€YECTBEHHOTO
[IPOM3BOJ/ICTBA IIPU PEILIEHUU 3a1a4
npodeccuoHanbHOM nedarenbHocT. MmeeT
MPAKTUYECKHUM ONBIT: BJIaICHUS HaBbIKAMU
MPUMEHEHHUS] COBPEMEHHBIX HHPOPMAIIMOHHBIX
TEXHOJIOTUH U TIPOTPaMMHBIX CPEACTB, B TOM YHCIIE
OTEYECTBEHHOTO ITPOU3BOJICTBA, IIPU PEIICHUH 3a1a4
npogeCCHOHAILHON AEATEIbHOCTH

1.0.19 ITakeTsl NpUKJIaIHBIX TPOTPAMM

3HaeT: COCTaB U (bYHKHI/IOHaJ'IBHBIC BO3MOXHOCTHU




TEeKCTOBOTO perakTopa MS Word., sTamnsl
KOMITWJISILIUM U CTPYKTYPY CTaHAAPTHOTO
KOMITHJIATOPA, a TAKXKE TEOPETUUECKUE OCHOBBI
MepeBo/ia MPOrpaMMBbl Ha S3bIKE BHICOKOTO YPOBHS B
UCTIONHAEMYIO popMy. YMEeT: UCTIONB30BaTh
BO3MOXXHOCTH TEKCTOBOTO penakTopa MS Word,
MUCATh MaKPOCHL., COCTABIIATH 00pabaThIBArOIINIA
ABTOMAT Ha OCHOBE CYIIECTBYIOIINUX
CUHTAaKCUYECKUX IpaBuwil. ViMeeT npakTuueckui
OTIBIT: pabOThI C COBPEMEHHBIM TEKCTOBBIM
pemnaktropoM MS Word nipu cocTaBIeHUN TEKCTOBBIX
TTOKyMEHTOB., COCTaBJICHUS 00padaThIBAIOIIETO
aBTOMATa.

1.0.11.03 OOBEKTHO-OPUEHTUPOBAHHOE
[MpOrpaMMHUPOBaHUE

3HaeT: MeToIbl pa3paboTKH aIrOPUTMOB U
porpaMM B paMKaX 00beKTHO-OPUEHTHPOBAHHON
napajaurMbl IpOrpaMMHUPOBaHUS HA COBPEMEHHOM
S3bIKE BHICOKOTO YPOBHS; IPUHIIUIIBI OOBEKTHO-
OpPUEHTUPOBAHHOI MapaIurMel: abcTparupoBaHue,
WHKAICYJIALMS, HaclleOBaHUeE, TOTUMOPPU3M;
OCHOBHBIE CHHTAKCHUYECKHE KOHCTPYKIIUU
00BEKTHO-OPUEHTHUPOBAHHOTO SI3bIKA
IPOrpaMMUPOBAHUS: KJIACCHI, IIOJIs, CBOMCTBA,
METO/Ibl, BBIPAXKEHUS, COOBITHS; METObI
0000I1IeHHOTO MPOTrPAMMHUPOBAHHUS; METO/IBI OLIEHKU
CJIIO)KHOCTH aJITOPUTMOB; (DyHKITMOHAJIbHBIE
BO3MO)KHOCTH CTaHJIapTHON OMOMMOTEKH sI3bIKA U
(bpeiiMBOpKa., BO3BMOKHOCTH COBPEMEHHBIX
WHTETPUPOBAHHBIX IPOTPAMMHBIX CPE/ICTB
[pa3pabOTKU MPUKIIATHOTO TPOrPaMMHOTO
o0ecrieyeHus1., OCHOBHbIE BO3MOKHOCTH
COBPEMEHHBIX UHTETPUPOBAHHBIX Cpell pa3paboTKu
pOrpaMMHOTO o0ecredeHns: Ha 00bEKTHO-
OpPUEHTUPOBAHHBIX SI3bIKaX MPOrPaMMHUPOBAHUS,
BO3MOYKHOCTH KOMITMJIITOPOB NTPOTPAMMHBIX
MIPOEKTOB MO/ pa3INyHble ONEPALMOHHBIE CUCTEMBI,
HAOOPbI MHCTPYKIMNA A1 CHCTEMHBIX YTUIHUT
AQBTOMAaTUYECKOM COOPKU MPOrPaMMHOTO
oOecrieyeHns: ¥ YCTaHOBKU MPOTrPAMMHBIX ITaKETOB
00BbEKTHO-OPUEHTHUPOBAHHBIX OUOINOTEK U
(bpeliMBOpKOB. YMeeT: pa3pabaThIBaTh aITOPUTMBI U
porpaMM B paMKaxX 00beKTHO-OPUEHTHPOBAHHON
napagurMbl HA COBPEMEHHOM SI3BbIKE
MPOrpaMMHUPOBAHHUS BEICOKOTO YPOBHS C
[PUMEHEHNEM OCHOBHBIX CUHTAKCUYECKUX
KOHCTPYKIMH U (YHKIIMOHATIBHBIX BOZMOXKHOCTEMN
CTaHJapTHON OMOIMOTEKH s3bIKa U (ppeiiMBOpKa.,
MPUMEHSATH CPEJICTBA COBPEMEHHBIX
WHTETPUPOBAHHBIX IPOTPAMMHBIX CPE/ICTB
[pa3pabOTKU MPUKIIATHOTO TPOrPaMMHOTO
o0ecrieyeHts., UCIIOIb30BaTh (PYHKI[MOHAIbHBIE
BO3MOYKHOCTH COBPEMEHHBIX HHTETPUPOBAHHBIX
cpea pa3pabOTKu MPOTrPaMMHOTO 00eCTIeUeHus Ha
00BEKTHO-OPUEHTHUPOBAHHBIX S3BIKAX
POrpaMMUPOBAHUS [T Pa3paOOTKH MPHUKIATHBIX
pOrpaMM, UCMOJIb30BaTh YTUIUTHI aBTOMaTUYECKOM

cOOPKH U pa3BepTHIBAaHHS IPOTPaMM B




OIEPALMOHHBIX cUcTeMax. MiMeeT mpakTuyeckui
OTIBIT: pa3pabOTKU aJITOPUTMOB U MIPOTPAMM,
OTJIAJIKH, TOUCKA ¥ YCTPAHEHHUS OLTHOOK
MPOrpaMMHOTO KOJIa, OLEHKHU CIIOKHOCTH
QJITOPUTMOB, UCIIOJIB30BAaHUS BO3MOXKHOCTEN
CTaHJIAPTHOU OMOIMOTEKH, CTOPOHHUX OMOINOTEK
POTrPaMMHOTO KO/1a U (PpEeHMBOPKOB., HAaBBIKAMU
MOMCKA U aHAJIM3a BO3MOKHOCTEH COBPEMEHHBIX

WHTETPUPOBAHHBIX IIPOTPAMMHBIX CPEICTB
pa3pabOTKH MPUKIATHOTO MPOTPAMMHOTO
oOecreveHus., paboThl ¢ OCHOBHBIMU
COBPEMEHHBIMH UHTETPUPOBAHHBIMH CPEIaMH
pa3paboOTKH IPOrpaMMHOTO 00eCTIeueHHs Ha
00BEKTHO-OPUEHTUPOBAHHBIX S3bIKAX, PA3pabOTKH,
OTJIAJKU U Pa3BEPTHIBAHUSA IIPOTPAMMHOIO
00eCTICYeHHS B OTIEPAIIMOHHBIX CHCTEMAaX
cemeiictBa Windows u Linux.

4. O0béM 1 BUIBI YUeOHOI1 padoThI

OO6mas TpyA0€MKOCTh JUCHUILUIMHBI COCTABISET 8 3.€., 288 4., 146,75 u.

KOHTAKTHOM paboThI

Pacrnipenenenue o cemectpam
. Bcero B Jacax
Bun yueonoit paboret 4acoB Howmep cemectpa
5 6
O6mast Tpy10EMKOCTh AUCITUTUIMHBI 288 144 144
AyoumopHvie 3auamusi: 128 64 64
Jlexuuu (JI) 0 0 0
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI
aynuTopHbIX 3aHsaTHi (I13) 128 64 64
Jlabopatopusie pabotsl (JIP) 0 0 0
Camocmosmenvuas paboma (CPC) 141,25 71,75 69,5
C IPUMEHEHUEM JHCTAaHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOT M
[ToaroroBka K NpakTU4YECKUM 3aHATUAM 69 39 30
[TonroroBka k 3a4eTy 14,75 14.75 0
BrinonHenue u 3amura NpakTU4eCKUX 3aJaHuN 42 18 24
IlonroroBka K sK3aMeHy 15,5 0 15.5
KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 18,75 8,25 10,5
Buj koHTpoIs (3adeT, 1ud.3aueT, SK3aMeH ) - 3a4er 9K3aMEH

5. Conep:kaHue IMCUUNIMHBI

OO0beM ayTUTOPHBIX 3aHITHH 11O

pasjzt.gena HawnmeHoBaHue pa3aeiioB JUCIHAILUTHHBI BUJaM B qacax
Bcero JI| 113 JIP
1 OOmmme Bonpockl 000pyJ0BaHMsI, TEXHOIOTHI 1 4 0 4 0
[IPOrpPaMMHOI0 00€CTIEYeHHsI MHTEPHETA BELLEH.
2 |lIporpamMmMHOe oOecrieueHHe AJisi KOHEYHBIX YCTPOUCTB 48 0| 48 0




3 |becipoBogHbBIE CETH NEpPEAAYM JaHHBIX 30 0| 30 0
4  |[IpoToxos myOIMKaIMY JaHHBIX B UHTEpHETE Bellen 18 0| 18 0
5 |Ob6nayHble TEXHOJIOTUU B UHTEPHETE Belleh 28 0 28 0
5.1. Jlekuun
He npenycmorpenst
5.2. lIlpakTyecKkue 3aHATHS, CEMHUHAPbI
No No Kom-
- ) HaunmeHoBaHue HITH KpaTKoOe co/iepKaHue MPAKTUYEeCKOTo 3aHATH, CEMUHApa BO
3aHATUApa3eNa]
4acoB
12 1 O6mmue BOHpOCI)IVOGOp}IILOBaHI/ISI, TEXHOJIOTUH U TIPOTPaMMHOT0 00eCIeueHNs 4
WHTEpHETa BEICH.
3-5 2 |OcHoBBI paboThI B onepannonHoi cucreme Linux Ubuntu. 6
Cpena pazpabdotku Arduino IDE mis mporpammupoBanus miat WeMos D1 mini.
6-8 2 |[IpoBepka paborocrocoOHOCTH ¢ ToMOIbHO "cketd"-a Blink. Co3nanue 6
COOCTBEHHOTO aJrOpuTMa YIpaBJIE€HUSI CBETOAMOIOM.
Cpena pazpabotku ARM Mbed st mporpammupoBanus miar Unwired Devices.
9-11 2 [[IpoBepka pabOTOCHOCOOHOCTH Ha MPUMEPE NMPOrpPaMM YIPABJICHUS CBETOIUOAOM,| 6
KHOmNKamu, pene, [ITNUM, ALIIL.
Cpena pa3paborku ARM Mbed mist mporpammupoBanwst miar STM32NUCLEO-
12-14 2 |L152RE. [IpoBepka paboToCrocoOOHOCTH Ha MIPUMEpE MPOTpamMM YIIpaBICHUS 6
CBETONMONIOM, KHOTIKaMu, peine, LIIMM, AL, kHonmoyHOM KiIaBUaTypHI.
15-17 2  |BbimongHEHHE MPaKTUUYECKOIo 3aJaHMs - CO3/IaHUE BJIEKTPOHHOIO 3aMKa. 6
OmnepanuonHas cucreMa peanbHoro Bpemenu Mbed OS it mporpamMmmupoBaHust
18-20 5 |nmar Unwired Devices. [IpoBepka paGoTocrocoOHOCTH Ha MpUMEpe MporpamMm 6
U1 METEOJaTUMKa, 1aTYMKa OCBELIEHHOCTH, aKcelepoMeTpa. Pemenue 3aga4uu rno
[MOJTYYEHHIO MMOKa3aHUI CO BCEX TpeX AardyukoB Ha muHe [2C.
OnepannoHHas cucreMa peaiipHoro BpemeHr Mbed OS 1 mporpaMMHUpOBaHUs
2123 5 [mrar STM32NUCLEO-L152RE. [IpoBepka paboTociocoOHOCTH Ha IpUMEpe 6
[porpaMM Ui MeTeoJaTuuKa, akceJiepoMeTpa, JainbHomepa. Perienue 3agauu no
MOJTYYECHHIO TOKAa3aHUH CO BCeX TpeX AaT4uukoB Ha muHe [2C.
24-26 2  |BblmomHeHHE MPaKTUYECKOTO 3aJaHUs - U3MEPUTENh BIXXHOCTH Ha dapMckiane. | 6
2729 3 Pabora ¢ Wi-Fi Mmomynem ¢ ESP8%66 Ha iarax Unwired Devices. Ilepenaua 6
TaHHBIX YEPE3 MOCIIEA0BATENbHBIN MTOPT.
30-32 3 PaGora ¢ Wi-Fi mogynem ¢ ESP8266 na matax STM32NUCLEO-L152RE. 6
[lepenaya qaHHBIX Yepe3 MOCAE0BATEIbHbBIN MTOPT.
33.35 3 Pabota c ceTsio LoRa Ha mnarax Unwired Devices. [lepenada nanapix uepes 6
[OCJIEI0BATENIbHBIN MOPT.
36-38 3 Paborta ¢ ZigBee moaynem XBee na nminarax STM32NUCLEO-L152RE. 6
Opranmzanusa mesh-ceru.
39-41 3 |BbinonHeHHE MPaKTUYECKOTO 3a1aHus - Iepeadya JaHHBIX C METEOCTAHIIUH. 6
[Tporokon MQTT. I'paduueckue kmmentst MQTT: MQTTLens, MQTT.fx.
42-44 4 . 6
MQTT-nutro3 ns cetu ZigBee.
[Tpuem nanubix Mo Wi-Fi mist mmatet STM32NUCLEO-L152RE. MQTT-knuenT B
45-47 | 4 6
Python.
48-50 4 BBIHOJ'IHCHI/IC. TPAKTHYECKOTO 3a/[aHH - B3auMojiericTere JokaabHoro MQTT- 6
cepsep o WiFi ¢ KOHEYHBIM YCTPOMCTBOM
51-53 5 O6nauynas miatrdopma IBM Cloud. ITpumep IBM Cloud Quickstart. 6

Kommynukaruu yepe3 cmaptdon, yepe3 MQTT. OtnpaBka TaHHBIX C TJIaThI




KOHEYHOI'0 YCTPOMCTBA.
54-55 5  |Co3nanue MpuIOKeHUH B o0Nake. 4
56-58 5 [PaGora B cepepHoM npuioxeHnr Node-RED 6
59-61 5  |BbllOTHEHUE MPAKTUYECKOTO 3aJJaHUsl - OXpaHHAsl CUCTEMaA 6
62-64 S5  |BbINOTHEHHUE MPAKTUYECKOTO 3a/IJaHHS - YMHBIE JKAJTFO3H1 6
5.3. JIaboparopHbie padoThI
He npenycmorpensl
5.4. CamocrosiTesqibHast padoTa CTyIeHTa
Brinonuenne CPC
Criucok nureparypsl (¢ yKkazaHHEM Kon-
[Tonux CPC pasnenos, raB, cTpanul) / cceuika Ha  [CeMecTp| BO
pecypc 4acoB
B snexkrponHoM Buje: 1-4 ocHOBHast
[loaroroBKa K NpakTUYECKUM 3aHATUAM nuTeparypa, 7-9 Mmetonuyeckue nocoous 5 39
st CPC.
B snexkrponHoM Buae: 1-4 ocHOBHast
[TonroroBka K 3a4ety uTeparypa, 7-9 MeTonudecKue mocoous 5 14,75
st CPC.
B snektponHoMm Buje: 1-4 ocHOBHast
BrimonHeHNE U 3a1UTa TPAKTHIECKUX
I— uTeparypa, 7-9 MeTonudeckue mocoous 5 18
g CPC.
B snektponHoM Buje: 1-4 ocHOBHast
BrinonHeHne U 3a11UTa IPaKTHIECKUX
A nmuTeparypa, 7-9 MeTonuyeckue mocoous 6 24
g CPC.
B snexktponHOM Buje: 1-4 ocHOBHas
[TonroToBKa K 9K3aMEHY muTeparypa, 7-9 MeTonuyeckue mocoous 6 15,5
s CPC.
B snexkrponHom Buje: 1-4 ocHOBHast
[TonroToBKa K MPakTUYECKUM 3aHATUSAM muTeparypa, 7-9 MeTonuyeckue mocoous 6 30
st CPC.

6. TeKyll_[Hﬁ KOHTPOJb YCIIEBAEMOCTH, IPOMEKYTOYHAS aTTECTAIIUA

KonTposnb kauecTBa ocBO€HMsI 00pa30BaTeIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [losio’keHrEM 0 OalTbHO-PEHTHHTOBOM CHUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IeSITEIIHHOCTH 00yYarOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

HazBanue Hm-
Ne | Ce- Bun Makc. TEHIBA-
KOHTpOJbHOTO  |Bec [Topsigok HauucaeHUs: 6aIoB
KM|mectp| koHTpOs MEDOLDISTILS oaut eTCS B
porip A
2 Oaia - MOCTAaHOBKA 3aa4d IS
Ny BBITTOJIHEHUSI IPAKTHYECKOTO 3a1aHUsI
Texymui Co3nanune o
1 5 1 | 10 |4 Gamma - qeMOHCTpAIHs PEIICHHON 3a4eT
KOHTPOJIb |[3JIEKTPOHHOTO 3aMKa
3a/1a4M, UCTIPABIICHUE KOJIa O
[PEKOMEH/IAIMH TPETOIaBaTeIs;




2 G6asna - ohopMIIEHHE OTYETA;
2 Oayia - OTBETHI Ha BOIIPOCHI 10
NPAaKTHYECKOMY 33JJaHUIO0

Texymnii
KOHTPOJIb

Hsmepurenp
BJIQXKHOCTH HA
dbapmckiane

10

2 Oajia - MOCTaHOBKA 3a7]auul JIJIst
BBITTOJTHCHUS MPAKTHYCCKOI'o 3a1aHUA
4 Garia - TeMOHCTpAIUs pelIeHHON
3aJ1a4M, UCTIpaBIICHUE KOJa T10
PEKOMEHAAINN TIPETIO/IaBaTeNs;

2 6anna - ohopMIICHHE OTYETA;

2 Oajuia - OTBETHI HA BOMIPOCHI IO
MIPAKTHYECKOMY 33 JaHHIO

3a4CT

[Tpome-
JKyTOYHasA
arrectanus

3auer

10

3aueTHast paboTa MPOBOAUTCS B
nucbMeHHOU ¢opme. CTyneHTy
BBIZIACTCSI OWJIET, CoiepIKaIuii 2
BOIIPOCOB U3 NIEPEYHsI KOHTPOJIBHBIX
BOITPOCOB K paszzesiaM aucuurnHel. Ha
BBINOJIHEHHE PA0OTHI OTBOAUTCA | yac.
[IpenogaBarens npoBepseT
BBINOJIHEHHYIO PaOOTy U MPH
HE0OXOJMMOCTH 33J1a€T YTOUHSIOIIHE
BOIIPOCHI.

OTBeTHI Ha KaXXJIbIi1 BOIIPOC
OLIEHUBAIOTCA MO NATHOAITIBHON
CUCTEME.

5 6aIoB - MPaBUJIbHBII OTBET;

4 Gainna - mpaBWIbHBIN OTBET C
HE3HAYUTEIbHBIMU HETOUHOCTSIMU WIIH
VITYHICHUSIMH;

3 6anta - MpaBUIIBHBIN OTBET C
HE3HAYUTEIbHBIMU OLIMOKaMU;

2 Oaia - OTBET C OIINOKAMU;

1 Gan - oTBET ¢ rpyObIMH OIIMOKaMU;
0 6asI0B - HEBEPHBIN OTBET.

3a4CT

Texymnmi
KOHTPOJIb

[Tepenaya gaHHBIX C
METEOCTAHIIUU

10

2 0ajia - MOCTaHOBKA 3a4auM IS
BEHITIOJTHCHHSI TPAKTUYECKOTO 3 TaHUS
4 Gana - IeMOHCTpAIUs PEIICHHON
3a/1a4M, UCTIPABIIEHUE KOJIa TIO
PEKOMEH/TAIMH TTPETOIaBaTeIs;

2 6aia - ohopMIICHHE OTUETA;

2 Gasa - OTBETHI Ha BOIIPOCHI 11O
MPAKTHYECKOMY 33 JaHHUIO

OK3aMCH|

Texymui
KOHTPOJIb

Bzaumoneiictue
nokainsHOro MQTT-
cepsep o WiFic
KOHEYHBIM
YCTPOHCTBOM

10

2 Oajuia - MOCTaHOBKA 3a7a4u JIJIst
BBITTOJTHEHHS TPAKTUIECCKOTO 33 JaHHS
4 GaJa - TEMOHCTpALUs peIeHHON
3a]1a4M, UCTIpaBIICHUE KOJIa T10
[PEKOMEHIAIMH TIPETIoIaBaTelIs;

2 6anna - ohopMIICHHE OTYETA;

2 OaJijia - OTBETHI Ha BOMIPOCHI 10
MPaKTUICCKOMY 3a/IaHUIO

OK3aMCH|

Texymnii
KOHTPOJIb

OxpaHHas cucrema

10

2 Oajia - MOCTAaHOBKA 3a7a4d IS
BBITIOJTHEHHSI IPAKTUIECKOTO 3aJaHMS,
4 Ganna - TeMOHCTpAIUs PEIICHHON
3a/1auu, UCTIPaBICHHUE KOJa 110
[PEKOMEHIAIMH TTPETIOIaBaTelIs;

2 6asta - ohopMIIEHHE OTYETA;

OK3aMCH|




2 GaJiia - OTBETHI Ha BOIIPOCHI T10
[TPAKTUYECKOMY 3aJaHUI0

Texymnii
KOHTPOJIb

VYMHBIE KaTH03U

10

2 Oajuia - MOCTAaHOBKA 3a7a4d IS
BBITTOJIHEHHSI TPAKTUYECKOTO 33 JaHUS
4 Ganna - 1eMOHCTpAIUs PEIICHHON
3aJja4M, UCTIpaBJIEHUE KOJa T10
PEKOMEHIAINY TIPENOAaBaTelIs;

2 6asna - ohopMIIEHHE OTUETA;

2 Oajia - OTBETHI Ha BOIIPOCHI 1O
MPAaKTUYECKOMY 3a/1aHUI0

OK3aMCH

IIpome-
JKyTOUHAast
aTTecTauus

OK3aMeHaIloOHHAasA
pabota

15

DK3aMeHaloHHast paboTa IPOBOAUTCS
B mucbMeHHOU popme. CTyneHTy
BbIJIaeTCs OMIIET, cofepxKauii 3
BOIpoca U3 nepeyHs. Ha BeinonHeHne
paboThl oTBOIUTCS 1 yac.
[IpenogaBarens npoBepseT
BBITTOJIHEHHYIO paboTYy.

OTBeTHI Ha KaXXJIbIi1 BOIIPOC
OLIEHUBAIOTCA MO NATHOAIBHOMN
CUCTEME.

5 6aIoB - MpaBUIIbHBII OTBET;

4 Oasuia - MpaBUIIbHBIN OTBET C
HE3HAYUTEIbHBIMUA HETOYHOCTSIMU WU
YIYLIEHUSMU;

3 Gana - mpaBUIIBHBIN OTBET C
HE3HAYUTEIbHBIMU OLIMOKaMU;

2 Oaia - OTBET C OIINOKAMU;

1 Gan - oTBET ¢ rpyObIMH OMIMOKAMU;
0 6aI0B - HEBEPHBIN OTBET.

OK3aMCH|

bonyc

ITomaya 3asBKH Ha
koHkypc YMHUK.
[TyOnukanus crareit
1o TeMe
JUCITUTUTUHBL.

15

5 0aIoB - 3a KaKIYI0 CTAaThIO, HO HE
boiee 15 6annos;

10 6amtoB - 3a Moavy 3asIBKM HA
koHKypc YMHUK;

15 GamioB - 3a BBIXOJ 3asBKH B (hUHAT
koHKypca Y MHUK, nonroroska
MMPE3CHTAIIMN K OYHOM 3aluTe;

3a4CT

10

bonyc

ITomaya 3asBKHU Ha
koHKypc YMHUK.
[TyGnmukanms crarei
1o TeMe
JUCHUTITUHBI.

15

5 0aIoB - 3a K&XIYIO CTAaThlO, HO HE
Ooiee 15 Gamos;

10 6amioB - 3a Mo1avy 3asiBKM HA
koHKypc YMHUK;

15 GamioB - 3a BEIXOJ 3asBKHU B (hUHAI
koHKypca Y MHUK, noaroroska
MPE3EHTAIMU K OYHOM 3allUTE;

OK3aMCH|

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

He npenycmorpenst

6.3. OneHo4yHbIe MATEPUAJIBI

KommereHnun

Pesynbrarel 00ydeHus

YK-2

3HAeT: MPUHIIMITBEI OPTaHU3aluU U QYHKIMOHUPOBAHUS HHTEPHETA
BeIEH'; CYNIECTBYIONINE TEXHOJIOTHH B O0JIACTH MHTEPHETA BEIICH;




OCHOBHBIC HAIIPABJICHUA PAa3BUTUS B obnactu HHTCPHCTA Bemeﬁ

'YMeeT: aHaJIM3UpOBaTh B3aMMOCBSI3M OCBauBaeMbIX 0OBEKTOB U JeJaTh
VK2 COOTBETCTBYIOIIINE BBIBOJBL; pav361/1paTLCﬂ B CYyILIECTBYIOIINX IAAARARANY
TEXHOJIOTUAX MHTEPHETA BELIEH U IPUMEHATh UX K KOHKPETHBIM
3ajjauaM; UCIOJIb30BaTh MOUCK MHpopMalyu B cetu MHTepHeT

MMeeT mpakTU4eCKUI OMBIT: UCIIOJIB30BAHUS CIICIIMATIbHON
TEPMHUHOJIOTUU; TPOTPAMMHUPOBAHUS KOHEUHBIX YCTPOUCTB; pa3paboTKu
MOZIEJIEN U aJITOPUTMOB I B3aUMOJICUCTBUS C MPOrPAMMHBIMHU 1
anrapaTHbIMA KOMIIOHEHTaMHU

YK-2

3HaeT: MPUHIIUIIBI OPTaHU3alud U QYHKIHOHUPOBAHUS TEXHOIOTHIA
OIIK-2 WHTEPHETA BEIICH'; CyIIeCTBYIOIINE TEXHOJIOTHH B 001aCTH HHTEPHETA
Belei

YMeeT: aHaM3upoBaTh HHHOPMAIIMIO U IPUMEHSTH TTOJTyYCHHBIC 3HAHUS
17151 pellieHUs MOCTABIICHHBIX 3aja4y; paboTaTh C MUKPOKOHTPOJLIIEpaAaMU U
OCHOBHBIMU OTJIQJIOYHBIMH TIATAMU; POCKTUPOBATH 1IEJTOCTHHIE
CHCTEMbI UHTEPHETA BELIEH

OIIK-2

MMeeT mpakTUYEeCKUIM OMBIT: IPOrPaMMHUPOBAHUS KOHEYHBIX YCTPOMCTB;
MOIKJTIOYEHUS] KOHEUHBIX YCTPOMCTB B CETh; CO3/IaHUSI TPOTPAMMHOTO
pelnieHrs 00paboTKU U XpaHEHUS JaHHBIX ¢ IPUMEHEHHEM O0IadHBIX
TEXHOIOTH.

OIIK-2

(DOH,HBI OLOCHOYHBIX CPCACTB I10 KaKIOMY KOHTPOJIbHOMY MCPOIIPUATHIO
HaXOJATCA B IIPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIIMHBI

IeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALMUS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHumenbHas IUumepamypa:
He nmpenycmorpena

8) omeuecmeenHvle U 3apyOeHCHbIE HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
He npenycmotpenbt

2) MemoouuecKue YKazaHus 0is Cmyo0eHmos no 0C80EHUIO OUCYUNTUHDL.
1. VYmusbiii ropoxg IoT

U3 HUX: Y4eOHO-Memoouueckoe obecneyerue camocmosmenpHoll pabomsl cmyoeHma:
1.  Ymusii ropon loT

3ﬂeKTp0HHaﬂ yqe6H0-MeT0unqec1caﬂ AOKYMECHTAIlUA

HaumenoBanue
Ne Brn peeypea s Bubnuorpagpuueckoe onrcanue
JIUTEepaTypbl AIIEKTPOHHOMN
dopme
DIEKTPOHHO- JlyoxoB, U. C. Pemenue npakTudeckux 3aaa4 Ha 6aze
OuOIMOTeUHAS TEXHOJIOTUM MHTEpHETA Bellel : yueoHoe nocodue / U. C.
OcHoBHas .
1 TenaTVDA cucreMa Jly6xos, I1. C. Cramesckuii, . H. flkoBuna. —
patyp N30aTeIbCTBA Hosocubupck : HI'TY, 2017. — 80 ¢. — ISBN 978-5-7782-
Jlanb 3161-0. — Tekcr : 3neKTpoHHBIH // JIaHb : 37TEKTPOHHO-




OoubnuoTeyHas cucreMa. — PexxuM JocTyna: s aBTOPHU3.
noJsib3oBareniei. https://e.lanbook.com/book/118206

TeXHOJIOrMM CO3/1aHNs HHTEIUIEKTYAJIbHBIX YCTPOMCTB,
MOAKJIIOYEHHBIX K MHTEPHET : yueOHoe nmocobue / A. B.

ICKTPOHHO- [puembimes, B. H. KpyTos, B. A. Tpess, O. A.
OubIMoTeUHAs
OcHoBHas CHCTEMa KopiakoBa. — 2-e u3a., crep. — Cankr-IletepOypr : Jlans,
muTeparypa 2018. — 100 c. — ISBN 978-5-8114-2310-1. — TexkcrT :
W3/1aTeNIbCTBA .
Mamt HIIEKTPOHHBIN // JIaHb : SIEeKTPOHHO-OMOIMOTEUHAs CHCTEMA.
— PexkuM ocTyna: [uist aBTOpH3. TIOJIh30BaTENeH.
https://e.lanbook.com/book/103911
IEKTDOHHO- [Tetun, B. A. Coznanne ymHoro goma Ha 6a3e Arduino / B.
6I/I6JII/II())T€‘IHa$I A. [lerun. — Mocksa : JIMK Ilpecc, 2018. — 180 c. —
OcHoBHas CHCTEMa ISBN 978-5-97060-620-9. — TekcT : anekTpoHHbIH // JIaHb :
muTeparypa HIIEKTPOHHO-OMOMMOTeYHAas cucTemMa. — Pexum fgocryma:
U3/1aTeNIbCTBA .
Mo TSI aBTOPU3. TIOJIb30BaTENeH.
https://e.lanbook.com/book/107890
eKTpOHHO- JIn, HL Apxutekrypa HHTEpHETa Belllel / H JIn ; mepeBox ¢
e anruiickoro M. A. Paiitman. — Mockaa : JIMK Ilpecc,
OcHoBHas 2019. — 454 ¢. — ISBN 978-5-97060-672-8. — TekcT :
cucTemMa -
nmuTepaTypa QIIeKTPOHHBIH // JIaHb : 2IeKTPOHHO-OMOINOTEeYHAs CUCTEMA.
W3/1aTeIIbCTBA .
Mo — PexkuM ocTyna: [uist aBTOpH3. OJIh30BaTENeH.
https://e.lanbook.com/book/112923
EKTPOHHO- FpI/IHFapI[,.C. Nurepuet Beweit: bynyiee yxe 3.1[605 / C.
N S ['punrapn ; nepesox M. Tpomenko. — MockBa : AnblinHa
JlonoHUTEIBHAS cHCTeMa [TaGmumep, 2016. — 188 c. — ISBN 978-5-9614-5853-4. —
nMTeparypa A ATeNbCTRA TekcT : anekTpoHHbIH // JIaHb : SIeKTPOHHO-O0NOIMOTEUHAS
Haib cuctema. — Pexxum goctyna: Jyisi aBTOpH3. MOJIb30BATEIEH.
https://e.lanbook.com/book/87981
Maxkapos, C. JI. Arduino Uno u Raspberry Pi 3: ot
DJIEKTPOHHO- CXEMOTEXHHKH K MHTEPHETY Belie : pykoBojactso / C. JI.
MeTonuuecKkue OnoOIMoTEYHAS MakapoB. — Mockasa : JIMK Ilpecc, 2018. — 204 c. —
mocoOust ass cuctema ISBN 978-5-97060-730-5. — TexkcT : 31nexkTpoHHbIi // JlaHb :
[peTo1aBaTeNs W371aTeILCTBA DIIEKTPOHHO-OMONIMOTeYHas crucTeMa. — PexxuM fgoctyna:
Jlanb TUTsT aBTOPU3. TIOJIE30BATEIICH.
https://e.lanbook.com/book/116131
AntTH, C. UHTEpHEeT Bemleil: Buaeo, aynuo, kommyraius / C.
MeTomuuecKue 2§g§:£2:§;ﬂ Anrti. — Mocksa : JIMK Ilpecc, 2019. — 120 ¢. — ISBN
M0COOUS ISt HCTeMa 978-5-97060-761-9. — TekcT : anexTpoHHbIH // JIaHb :
CaMOCTOSITEIIbHOM HIIEKTPOHHO-OMOMMOTeYHAast cucTemMa. — PexuM fgocryma:
W3/1aTeNIbCTBA .
paboTHI CTy/IEHTA Mo TSI aBTOPU3. TIOJIb30BaTENEH.
https://e.lanbook.com/book/123717
Mypomiies, /1. . Uutepuer Bemeii: Beenenue B
MeTomIHeCKie JJIEKTPOHHO- nporpaMMupoBaHue Ha arduino : yueOGHO-MeTOANYECKOe
oo élm 15 OubIMoTeUHAs noco6ue / /I. 1. Mypomiies, B. H. IlImarkoB. — CaHKT-
g . cucTtema [TerepOypr : HUY UTMO, 2018. — 36 ¢c. — Tekcr :
CaMOCTOSITEIIEHOM .
W3/1aTeNIbCTBA HIIEKTPOHHBIH // JIaHb : SIEeKTPOHHO-OMOIMOTEYHAs CCTEMA.
paboTHI CTy/IEHTA i .
Jlann — Pexxum moctyna: 1uist aBTOpu3. MOJIb30BaTeNeH.
https://e.lanbook.com/book/136448
buprokoB, A. A. YMHbIE ycTpoiicTBa O€3011aCHOCTH Ha
DJIEKTPOHHO- .
MeTonuyeckue e MUKpOKOHTposutepax Atmel / A. A. buprokoB. — Mockaa :
MoCcoOus st cHCTeMa JIMK TIlpecc, 2017. — 162 c. — ISBN 978-5-97060-558-5.
CaMOCTOSTEIHHOU — Tekcrt : anexTponHbIi // JlaHb : AIEKTPOHHO-
W3/1aTeNIbCTBA
paboTHI CTy/IEHTA Mame OoubnmuoTeyHas cucrema.. — PexuM gocTyma: sl aBTOpu3.

noJsib3oBaresniei. https://e.lanbook.com/book/100901

[TepeyeHb KUCMOIB3yEMOr0O MPOrPAMMHOTO O0ECTICUCHHUS:




1. Arduino LLC-Arduino IDE(6eccpouno)
2. Canonical Ltd.-Ubuntu(6eccpouHo)

[Tepedenp ncnonb3yeMbIx MpoheCcCHOHANBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

No OcHoBHOE 000py/IOBaHNE, CTEHIBI, MAKETHI, KOMITBIOTEpHAS TEXHUKA,
Bun 3anartuii a I_l MPeIyCTaHOBICHHOE POTPaMMHOE 00eCTIedeHHEe, UCTIONb3yeMOoe s
YA Pa3JIMYHBIX BUJIOB 3aHITUH

[IpakTnueckue 804 |KoMIlOHEHTHI /17151 IPOEKTUPOBaHuUs ycTpoiicTB HTepHeTa Bewieid,
3aHATHUS U ceMHUHApHI |(30) |[KOMIbIOTEpHAsE TEXHUKA




