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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

AUCHUIIJINHbBbI

[Tnanupyemsble pe3ysbTaThl OCBOCHUS
OIT BO (xomneTeHuun)

[Inanupyemble pe3ynbTaThl
00y4eHHUs 110 TUCHUIUIMHE

VYK-2 CriocobeH yrpaBisTh IPOEKTOM Ha BCEX
JTamnax ero XU3HEHHOTO ITUKIIa

3HAET: MPUHIIUIIBI OPTaHU3AINH U
KHOep(PU3NIECKUX CUCTEM, CYIIECTBYIOIIHE
TEXHOJIOTUU B UHTEpPHETA Bellen

YMeeT: aHanu3upoBath cyuiectByomnme [oT-
TEXHOJIOTUU U IPUMEHSATh UX B KOHKPETHBIX
YCIIOBHSIX

meeTr npakTUYECKU ONBIT: HaBbIKAMHU
MIPOrpaMMHUPOBAHUS KOHEUHBIX YCTPOMUCTB;
HaBBIKAMH Pa3pabOTKU MOJIETIEH U aJlTOPUTMOB JIst
B3aUMOJICHCTBHS C MPOTPAMMHBIMHU U allllapaTHbIMU
KOMIIOHEHTaMH

OIIK-6 Cniocoben pa3pabarbiBaTh KOMIIOHEHTHI
IpOrpaMMHO-aNapaTHBIX KOMIIEKCOB 00pabOTKH
nH(pOpMaLK 1 aBTOMAaTH3UPOBAHHOTO
POEKTHPOBAHUS

3HaeT: OTEYECTBEHHBIC U 3aPYOCIKHBIC TOCTIIKEHUS
B 00J1aCTH IPOrpaMMHO-AINaPATHRIX KOMIUIEKCOB
WHTEpPHETA BELIeH

'YMeeT: onpenensiaTh CepBUCH], (YHKIIMU U BEIOMPATH
TEXHOJIOTHH UX PeaTH3alliy MPU pa3padboTKu
KrOep(HU3NIECKUX TPOrPAMMHO-AITAPATHBIX
KOMIIOHCHTOB

MMeeT npakTUYECKUI OMBIT: CAMOCTOSTEIBHOTO
[MPOCKTUPOBAHUSA U pCaIn3alluii KOMIIOHCHTOB
WHTEpHETA Bellel

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMNX TUCIIATUINH,
BUJIOB paboT yueOHOro MiaHa

[TepeueHb MOCIEMYIONIMX AUCITATLINH,
BUJIOB paboT

Her

He npenycmoTpenst

TpC6OBaHI/ISI K «BXOJAHBLIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peT€HHBIM B PE3YJIbLTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:




Her

4. O0béM 1 BUABI Y4eOHOI1 padoThI

OO6mas TpyA0€eMKOCTh JUCHUILUIMHBI COCTABIIAET 8 3.€., 288 4., 146,75 u.

KOHTAKTHOM paboThI

Pacnpenenenue no cemectpam
. Bcero B Hacax
Bun yuebnoit paboret 4acoB Homep cemectpa
1 2
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 288 144 144
AyoumopHvie 3auamusi: 128 64 64
Jlexmuu (JI) 0 0 0
[IpakTudeckue 3aHATUS, CEMHHAPHI U (FITH) IPYTHE BHIIBI
aymuTOpHbIX 3aHsaTHil (I13) 128 64 64
JlabopartopHbie padotsI (JIP) 0 0 0
Camocmosmenvras paboma (CPC) 141,25 71,75 69,5
BrinonHenue u 3amyra NpakTU4eCKUX 3aJaHuN 42 18 24
[ToaroroBka K MpakTUUYECKUM 3aHSATUSIM 69 39 30
[ToaroroBka k 3auety 14,75 14.75 0
ITonroroBka K 3K3aMeHy 15,5 0 15.5
KoHcynbTanum u mpoMexxyTodHas aTTecTalus 18,75 8,25 10,5
Bux koHTposs (3adet, qud.3a4ueT, IK3aMeH ) - 3a4eT IK3aMeH

5. Coneprkanue TUCHMIIIMHBI

O0beM ayqUTOPHBIX 3aHITHN MO
pa;;(_;na HanmMeHnoBaHue pa3zenoB JUCIUTLIAHEL BUJIAM B Hacax
Bcero J| 113 JIP
1 OO01re BOpOChl 000pyI0BaHUS, TEXHOJIOTHI 1 4 0 4 0
IPOTPaMMHOTO 00eCTIeYeHNsI MHTEPHETA BEIIEH.
2 |lIporpamMmmMHOe oOecrieueHHe JJisi KOHEUHBIX YCTPOUCTB 48 0| 48 0
3 |becipoBoAHbBIE CETH NEpPENAYM JaHHBIX 30 01| 30 0
4 [[IpoToKOI MyOJUKAIMK TaHHBIX B HMHTEPHETE BeIleH 18 0 18 0
5 |OGmayHbie TEXHOJOTUH B MHTEPHETE BeleH 28 0] 28 0
5.1. Jlekuum
He npenycmorpenst
5.2. lIlpakTHyecKue 3aHATHS, CEMHUHAPDbI
Ne Ne Koa-
sansuspasena HaunmeHoBaHue WM KpaTKoe cojiepKaHue MPaKTHYeCKOro 3aHATHs, CEMUHapa BO
4acoB
122 1 Oo6mue Bonpocmu060py;[013aHH51, TEXHOJIOTHI U TIPOTPaAaMMHOTO 00eCIIeUeHUS 4
MHTEpPHETA BEIleH.




3-5 2 |OcHoBBI paboTHI B onepanuoHHoi cucteme Linux Ubuntu. 6
Cpena pazpadorku Arduino IDE nns nporpammupoBanus mwiat WeMos D1 mini.
6-8 2 ([IpoBepka paborocrocobHOoCcTH ¢ Tomoibio "ckeru'-a Blink. Co3manmne 6
COOCTBEHHOTO aJITOPUTMA YIIPABICHUSI CBETOAMOIOM.
Cpena pazpadorku ARM Mbed st mporpammuposanus miaat Unwired Devices.
9-11 2 ([IpoBepka pabOTOCIIOCOOHOCTH HA MMPUMEPE IPOTPAMM YIIPABIEHUS CBETOAUOAOM,| 6
kHomnkamu, pene, ITUM, ALIIL.
Cpena pazpaborku ARM Mbed mist nporpammupoBanus miaar STM32NUCLEO-
12-14 2 |L152RE. [IpoBepka paboTOCIIOCOOHOCTH HA IIPUMEPE TMPOTPaMM YIIPABICHUS 6
CBETOAMO/IOM, KHONKaMH, pene, [IIM, AL, kHonmo4YHO# KjaBUaTyphbl.
15-17 2  |BpImongHeHHE MpaKTUYECKOTO 3aJIaHus - CO3JaHue AIEKTPOHHOIO 3aMKa. 6
OnepanronHas cucreMa peajibHoro BpemeHr Mbed OS 1 mporpaMMHUpoBaHUs
1820 5 |mmar Unwired Devices. [IpoBepka paboTocrmocoOHOCTH Ha IPUMEPE MPOTrpamMm 5
TSI METEOJJaTunKa, TaTIMKa OCBEIICHHOCTH, aKkceraepomeTpa. Pemenne 3agauu mo
MOJTyYEHUIO TTOKa3aHUM cO BCeX TpeX AaT4uKoB Ha mmmHe [2C.
OnepanronHast cucteMa peainsHoro BpemeHr Mbed OS uis mporpaMMHUpOBaHUS
2123 5 |mmar STM32NUCLEO-L152RE. IIpoBepka paboTOCIOCOOHOCTH Ha PUMEPE 6
MporpaMM i MEeTeoJaTuuKa, aKCelIepoMeTpa, JanbHoMmepa. Pemienne 3agauu mo
[OJTyYEHUIO MTOKa3aHUI CO BCeX TpeX AaT4MKOB Ha muHe [2C.
24-26 2  |BeImoTHEHHE MPAKTUIECKOTO 3aJaHUs - U3MEPHUTEIh BIAXKHOCTH Ha (hapMCKIIaje. 6
27-29 3 PaGora ¢ Wi-Fi momynem c ESP8%66 Ha tuiatax Unwired Devices. [lepenada 6
aHHBIX Yepe3 MOCIeI0BaTEeNbHBIN MOPT.
30-32 3 Pa6ota ¢ Wi-Fi momynem ¢ ESP8266 na minarax STM32NUCLEO-L152RE. 6
[lepenaua JaHHBIX Yepe3 MOCIeI0BATEIbHBIN MOPT.
33.35 3 Pabora ¢ ceTbro L(iRa Ha ratax Unwired Devices. [lepenaua qanabix uepes 6
1O CJICIOBATEIBHBIN TTOPT.
36-38 3 PaGora ¢ ZigBee monynem XBee Ha mnarax STM32NUCLEO-L152RE. 6
Opranuzanus mesh-ceru.
39-41 3  |BbINOJMHEHHUE MPAKTUYECKOTO 3aJIJaHUs - epeiada JaHHBIX C METEOCTaHIIMH. 6
[Iporokomr MQTT. I'paduueckue kmuentst MQTT: MQTTLens, MQTT.fx.
42-44 4 . 6
MQTT-nuto3 st cetn ZigBee.
[Tpuem nanubix mo Wi-Fi ans mnatet STM32NUCLEO-L152RE. MQTT-kinueHT B
45-47 4 Python. 6
48-50 4 BI:IHOJIHCHI/IG' HpaKTI/IquKOFO 3a7aHus - B3auMojielicTeue JokaabHoro MQTT- 6
ceprep o WiFi ¢ KOHEYHBIM yCTPOICTBOM
O6naynas marpopma IBM Cloud. [Tpumep IBM Cloud Quickstart.
51-53 5  [Kommynukanuu yepes cMaptdoH, uepe3 MQTT. OtnpaBka JaHHBIX € TUIATHI 6
KOHEYHOI'0 YCTPOMCTBA.
54-55 5 |Co3manue mpuIoKeHU B oOIaKe. 4
56-58 5 |Paborta B cepBepHoM npusoxkennu Node-RED 6
59-61 5  |BrInonHEHUE NPAKTUYECKOrO 3a4aHUs - OXpaHHAasl CUCTEMA 6
62-64 S  |BeInonHEHHE NPAKTUYECKOTO 3aJaHMS - YMHBIE K031 6
5.3. JIaboparopHbie padoThI
He npenycmorpeHsl
5.4. CamocrosiTeqibHasi padoTa CTyIeHTa
Brimonnenne CPC
Momsun CPC Cnucok JmTepaTypsl (C yKa3aHHEeM Cemectp Kon-
pa3elioB, IiaB, CTPAHMUIL) / CChUIKA Ha BO




pecypc

4aCOB

BrinosHeHWE U 3a1IMTa TPAKTUYECKUX
3aTaHUN

B snexkrponHoM Buje: 1-4 ocHOBHast
nmuTeparypa, 7-9 Meronuueckue mocoous
s CPC.

18

HO}IFOTOBKa K IPaKTHYCCKUM 3aHATHUAM

B snexkrponHoM Buje: 1-4 ocHOBHast
nmuTeparypa, 7-9 Meronuueckue mocoous
st CPC.

30

[lonroroBka k 3adery

B snekTponHoM Buje: 1-4 ocHOBHast
nmuTeparypa, 7-9 MeTonudecKkue mocoous
g CPC.

14,75

[lonroroBka K 3K3aMeHy

B snektponHoM Buje: 1-4 ocHOBHast
nmuTeparypa, 7-9 MeTonudeckue mocoous
g CPC.

15,5

BrinonHeHue U 3aniuTa IpakTHYeCKUX
3agaHui

B snexktponHoM Bujie: 1-4 ocHOBHas
muTeparypa, 7-9 MeTonuyeckue mocoous
st CPC.

24

IloaroTroBka K MPAKTUYCCKUM 3aHATUAM

B snexkrponHom Buje: 1-4 ocHOBHas
muTeparypa, 7-9 MeTonuyeckue mocoous

i CPC.

39

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUHA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

IIpOMe)KyTO‘IHOﬁ arTeCcralmmn

KOHTpOJII) Ka4ycCTBa OCBOCHMU O6paSOBaT€HBHOfI IMporpaMmel OCYIICCTBILICTCA B

cootBeTcTBUH ¢ [Tonokennem o 6aNTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. Kontpoabubie meponpusitus (KM)

HazBanwue
KOHTPOJIBHOTO
MEPOIPUATHUS

Ne [ Ce-
KM|mectp

Bun
KOHTPOJIS

Makc.
oaut

Bec Iopsnox HauncneHus 6aioB

V-
THIBA-
eTCA B

ITA

Texyuui Co3znanue

KOHTPOJIb

OJICKTPOHHOTI'O 3aMKa

10

2 OaJya - TOCTAaHOBKA 3aJa4yy JUIs
BBITTOJIHEHHS TPAKTUYECKOTO 33 JaHHS
4 Ganma - 1eMOHCTpAIUs PEIICHHON
3aJ1a4M, UCTIpaBJIEHUE KOJa T10
PEKOMEHIAIMY TIPENOAaBaTelIs;

2 Gasta - ohopMIIEHHE OTYETA;

2 GaJyia - OTBETHI Ha BOIIPOCHI IO
MPAKTUYECKOMY 3a/1aHUI0

3a4CT

Nsmepurenp
BJIQXKHOCTH HA
bapmckiane

Texymnii
KOHTPOJIb

10

2 Oajuia - MOCTaHOBKA 3a7]auul JIJIst
BBITTOJTHCHUS IPAKTUYCCKOI'o 3a1aHUA
4 Garia - TeMOHCTpaIUs peIeHHON
3aJ1a4qM, UCTIpABICHUE KOJa T10
PEKOMEHAINN TIPETIO/IaBaTeNs;

2 6anna - ohopMIICHHE OTYETA;

2 0ajia - OTBETHI HA BOMIPOCHI IO
MIPAKTHICCKOMY 3aJaHHIO0

3a4CT

IIpome-
KyTOUYHAas
arTecTanus

3auer

10

3aueTHast paboTa MPOBOAUTCS B
nucbMeHHOU hopme. CTyneHTy
BBIZIACTCSI OWJIET, CoiepIKaluii 2
BOIIPOCOB M3 NEPEUHsT KOHTPOIBHBIX

3a4CT




BOIIPOCOB K pasjesiaM IUCIUILINHBL. Ha
BBHITIOJTHEHHE paboThl oTBOUTCS | yac.
[Ipenonasarens IpoBepseT
BBHITIOJTHEHHYIO paboTy U 1pu
HEOOXOIMMOCTH 331a€T YTOUHSIOIINE
BOIIPOCHI.

OTBeThI Ha KaX bl BOIIPOC
OLIEHMBAIOTCA IO MATUOAITEHOM
CUCTEME.

5 0asioB - MpaBUJILHBIN OTBET;

4 GaJa - MpaBUIIBHBINA OTBET C
HE3HAYUTEIbHBIMU HETOUHOCTSIMU HITN
VIYIIEHUSMU;

3 Gajta - MpaBUIIBHBIN OTBET C
HE3HAYUTETHbHBIMU OIINOKaMH;

2 0aja - OTBET ¢ OIIMOKaMU;

1 Gat - OTBET ¢ TPyOBIMH OIIMOKAMU;
(0 GaIoB - HEBEPHBII OTBET.

Texymnii
KOHTPOJIb

Hepenaqa JaHHBIX C
METCOCTaHIINHN

10

2 Oajuia - MOCTAaHOBKA 3aJa4d IS
BBITTOJIHEHHS TPAKTUYECKOTO 33 JaHUS
4 Ganna - TeMOHCTpAIUs PEIICHHON
3aJ]a4M, UCTIpaBJIEHUE KOJa T10
PEKOMEHIAINY TIPENOAaBaTelIs;

2 6asta - ohopMIIEHHE OTUETA;

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

OK3aMCH

Texymni
KOHTPOJIb

BzaumoneiictBue
nokaiasHOro MQTT-
cepsep o WiFic
KOHEYHBIM
YCTPOHCTBOM

10

2 Oajia - MOCTaHOBKA 3a7]auul JIJIst
BBITTOJTHCHUS NPAKTUYCCKOI'0 3a1aHUA
4 Oasia - IeMOHCTpaIus PeIIeHHON
3aJ1a4qM, UCTIpaBICHUE KOJa 110
pEKOMEHAAINU TTPETIoIaBaTeNs;

2 6anna - ohopMIIeHHE OTYETA;

2 0ajia - OTBETHI Ha BOIIPOCHI IO
MIPAKTHYECKOMY 33 JaHHUIO

OK3aMCH|

Texymui
KOHTPOJIb

OxpanHas cucrema

10

2 Oajuia - MOCTaHOBKA 3aJjauMl ISl
BBITTOJIHEHHSI TPAKTUYECCKOTO 33 IaHHS;
4 Oasuia - 1eMOHCTpaLUs PEILICHHON
3a]1a4M, UCTIPABJIICHUE KOJIa T10
[PEKOMEHJAINY TIPENoAaBaTeis;

2 6anna - ohopMIICHHE OTYETA;

2 Oajuia - OTBETHI Ha BOIIPOCHI T10
MPAKTUYCCKOMY 3a/IaHUIO

ODK3aMCH

Texymnii
KOHTPOJIb

YMHBIE XaJr03u

10

2 OaJya - TOCTaHOBKA 3a7a4yy JUIst
BBITIOJIHEHHSI TPAKTUYECKOTO 33 JaHHS
4 Ganna - 1eMOHCTpAIUs PEIICHHON
3aJ1a4M, UCTIpaBJICEHUE KOJa 110
PEKOMEHIAIMY TIPENOAaBaTels;

2 6ayna - ohopMIIEHHE OTUETA;

2 GaJia - OTBETHI Ha BOIIPOCHI 10
MPAKTUYECKOMY 3a/IaHUI0

OK3aMCH|

[Tpome-
KYTOYHAs
aTTecTanus

DK3aMeHAIMOHHAS
pabora

15

DK3aMeHaIMOHHas paboTa MPOBOAUTCS
B mucbMeHHOU popme. CTyneHTy
BbIIaeTCS OWIIET, CoAepKaIuii 3
BOIpoca u3 nepeyHs. Ha BeinmonHeHne

pabothl oTBOIMTCS 1 Hac.

OK3aMCH|




[Ipenonasarens IpoBepseT
BBITIOJITHEHHYIO padoTy.

OTBeThI Ha KaX bl BOIIPOC
OLIEHHBAIOTCA IO MATUOAITEHOM
CUCTEME.

5 0asioB - MpaBUJILHBIN OTBET;

4 Gasia - mpaBUIIBHBIN OTBET C
HE3HAYUTEIbHBIMU HETOUHOCTSIMU HITN
VIYIIEHUSIMU;

3 Gajta - MpaBUIIBHBIN OTBET C
HE3HAYUTEITLHBIMU OITUOKAMU;

2 0aja - OTBET ¢ OIIMOKaMU;

1 6asn - OTBET ¢ TPyOBIMH OIIMOKAMU;
(0 GaIoB - HEBEPHBII OTBET.

bonyc

ITomaya 3asBKH Ha
koHKypc YMHIUK.
[Ty6nukanus crarei
10 TEME
JUCLUTIIIUHBL.

15

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

10 6amioB - 3a o/1avy 3asiBKU HA
koHKypc YMHUK;

15 6anoB - 3a BBIXOA 3asiBKU B (hrHAT
koHKkypca Y MHUK, nonroroska
MPE3EHTAIMU K OYHOM 3allUTE;

3a4CT

10| 2

bonyc

Ilomaua 3asBKU Ha
koHKypc YMHIUK.
[Ty6nukanus crareit
10 TEME
JUCLUIIINHBL.

15

5 6aoB - 3a KaXKIYI0 CTaThIO, HO HE
Oomee 15 Gamos;

10 6amioB - 3a moy1avy 3asiBKU HA
koHKypc YMHUK;

15 6anioB - 3a BBIXOA 3asiBKU B (hrHAT
koHKypca Y MHUK, nonroroska
[MPE3EHTALMU K OYHOM 3allUTE;

OK3aMCH|

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

He npenycmotpenbt

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

KommereHumn

Pesynbrarsl 00yueHus

10

YK-2

3HAeT: MPUHIIMITBI OPraHu3aluu U KHOep(HU3NIECKUX CUCTEM,
CYIIECTBYIOIINE TEXHOJIOTHH B HMHTEPHETA BEIlIEH

YK-2

'YMeeT: aHAIM3UPOBATh CyIleCTBYoMmMe [oT-TexHomoruu u NpuMeHsThH
MX B KOHKPETHBIX YCIOBUSX

YK-2

VMeeT npakTUYeCKU OMbBIT: HABBIKAMU MTPOrPaMMUPOBAHUS KOHEUHBIX
YCTPOWCTB; HABBIKAMH Pa3pabOTKU MOAEJEH 1 allfOPUTMOB ISt HH [
B3aMMOICHCTBUS C IPOrPAaMMHBIMU U alllapaTHHIMU KOMIIOHEHTaMU

OIIK-6

3HAeT: OTEUCCTBEHHBIC U 3aPYOCIKHBIC TOCTIKESHUS B 00JIACTH
POTPaMMHO-aNapaTHBIX KOMILICKCOB HHTEPHETA BEIlCH

OIIK-6

YMeeT: onpenensiTh CepBUCH, (PYHKIIUH U BHIONPATh TEXHOIOTHH UX
peanu3auy mpu pa3padoTKu Kubeppu3nuecKkux mporpaMmMHO- HAHHH
anmapaTHbIX KOMIIOHEHTOB

OIIK-6

VMeeT npakTUYeCKU OTBIT: CAMOCTOSITEILHOTO MTPOEKTUPOBAHUS U
peanu3aly KOMIIOHEHTOB MHTEPHETA Belllen

HH H

TumnoBbie KOHTPOJIBHBIC 3aJaHUS IO KAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUIIOKCHUAX.




7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecriedeHue TUCIUIIIMHBI

IHeuaTHas ydyeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHumenvbHas 1umepamypa:

He nipenycmorpena

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 Oubiuomexe:
He npenycmoTtpenbt

2) MemoouuecKue ykazarus 0is CMyO0eHmos8 no 0C80EHUI OUCYUNIUHDL!

1.

Ymusii ropon [oT

U3 HUux. y'{€6H0-M6m06M’fl€CKO€ obecneverue camocmosmenbHou pd60mbl cmydeﬂma:

I.

YMmubii ropox [oT

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAsl IOKYMEeHTAIlUs

Haumenosanue
Ne Bun peeypeas bubnuorpaduieckoe onrcanue
JUTEpaTyphbl ANIEKTPOHHOM
bopme
JlyoxoB, U. C. Pemenne npakTudeckux 3aa4 Ha 6a3e
DJIEKTPOHHO- TEXHOJIOTUH MHTEpHETA Bellei : yuedHoe mocodue / M. C.
OcHOBHAs OnOIMoTeUHAS Jlyoxos, I1. C. Cramesckuii, . H. flkoBuna. —
1 TeDarVDa cucreMa Hosocubupck : HI'TY, 2017. — 80 ¢. — ISBN 978-5-7782-
patyp W3/1aTeIIbCTBA 3161-0. — TekcT : anekTpoHHBIH // JIaHb : 2IEKTPOHHO-
Jlanb OoubmuoTeuHas cuctema. — Pexum JocTymna: 1jisi aBTopu3.
nois3oBareneit. https://e.lanbook.com/book/118206
TexHOMOruM CO3/1aHusI MHTEIJICKTYaIbHBIX YCTPOUCTB,
S EKTPOHHO- MOJIKJIFOUYEHHBIX K HHTEPHET : yueOHoe mocodwue / A. B.
p [Ipuemsiies, B. H. Kpyros, B. A. Tpesus, O. A.
OubnmroTeyHas
b OcHoBHas cHCTeMa KopmakoBa. — 2-e usg., crep. — Cankr-IletepOypr : JIanp,
nuTeparypa 2018. — 100 c. — ISBN 978-5-8114-2310-1. — Teker :
W31aTeILCTBA .
Mo DIICKTPOHHBIH // JIaHb : 2IeKTpOHHO-OUOIMOTEYHAs CHCTEMA.
— PexkuM ocTyna: Uit aBTOpH3. OJIb30BaTENEH.
https://e.lanbook.com/book/103911
SEKTPOHHO- [Tetun, B. A. Co3nanue ymHoro noma Ha 6a3e Arduino / B.
GHGHHE’)TCI{HM A. Hetun. — Mocksa : JIMK TIpecc, 2018. — 180 ¢. —
3 OcHoBHas cHCTeMa ISBN 978-5-97060-620-9. — TekcT : 3neKTpoHHbIH // JIaHb :
nuTeparypa HIIEKTPOHHO-OMOIMOTeYHast cuctemMa. — Pexum fgocrymna:
W3/1aTeIILCTBA N
Mo LTS aBTOPU3. TIOJIb30BATEIICH.
https://e.lanbook.com/book/107890
DeKTpOHHO- Jlu, H; Apxurektypa HHTEpHETa Belller /1. JIu ; mepeBof ¢
- aHruickoro M. A. Palitman. — Mocksa : JIMK Ilpecc,
OcHoBHas 2019. — 454 ¢. — ISBN 978-5-97060-672-8. — TekcrT :
4 cucreMa .
nuTepaTypa IIEKTPOHHBIN // JIaHb : 3IeKTPOHHO-OMOIMOTEYHAs CUCTEMA.
W3/1aTeNIbCTBA .
Mo — PexxuM ocTyna: Uit aBTOpU3. OJIb30BaTeNeil.
https://e.lanbook.com/book/112923
5 |HonosHuTeNnbHas DIEKTPOHHO- ['punrapn, C. MaTepHEeT Bemei: bymymiee yxe 3aech / C.




nureparypa OoubmuoTeuHas ['punrapn ; nepesox M. Tpomenko. — MockBa : AnblinHa
cuctema [Tabmumep, 2016. — 188 c. — ISBN 978-5-9614-5853-4. —
M371aTeIbCTBA TekcT : anekTpoHHbIH // JlaHb : SIeKTPOHHO-O0MOIMOTEUHAS
JlaHb cuctema. — Pexxum goctyna: Jyisi aBTOpH3. MOJIb30BATEIIEH.
https://e.lanbook.com/book/87981
Maxkapos, C. JI. Arduino Uno u Raspberry Pi 3: ot
DJIEKTPOHHO- CXEMOTEXHHKH K MHTEPHETY Bele : pykoBojactso / C. JI.
MeTonuuecKkue OnoOIMoTEYHAS MakapoB. — Mockasa : JIMK Ilpecc, 2018. — 204 c. —
6 [mocoOus st cuctema ISBN 978-5-97060-730-5. — TexkcT : 31eKkTpoHHbIiH // JlaHb :
MpeTo1aBaTes M371aTeILCTBA DIIEKTPOHHO-OMONMMOTeYHas crucTeMa. — PexkuM fgoctyna:
Jlanb TUTST aBTOPU3. TIOJIB30BATEIICH.
https://e.lanbook.com/book/116131
AntTH, C. UHTEpHEeT Beuleil: Buaeo, aynuo, kommyranus / C.
MeTomuuecKue 2§g§:£2:§;ﬂ Anrti. — Mocksa : JIMK Ilpecc, 2019. — 120 ¢. — ISBN
7 MOCOOUS ISt cHCTeMa 978-5-97060-761-9. — TekcT : anexTpoHHbIH // JIaHb :
CaMOCTOSITEIIbHOM HIIEKTPOHHO-OMOMMOTeYHAas cucTemMa. — Pexum fgocryma:
U371aTeILCTBA .
paboTHI CTy/IeHTA Mo TSI aBTOPU3. TIOJIB30BaTENEH.
https://e.lanbook.com/book/123717
Mypomiies, /1. . Uatepuer Bemeii: Beenenue B
MeTomIHecKie JJIEKTPOHHO- nporpaMMupoBaHue Ha arduino : yueOGHO-MeTOANYECKOe
oo élm 15 OubIMoTeUHAs nocobue / [I. 1. Mypomiies, B. H. IlImarkoB. — CaHKT-
8 g . cucrema [TerepOypr : HUY UTMO, 2018. — 36 ¢c. — Tekcr :
CaMOCTOSITEIIEHOM .
W3/1aTeNIbCTBA HIIEKTPOHHBIH // JIaHb : SIEeKTPOHHO-OMOIMOTEYHAs CCTEMA.
paboTHI CTy/IEHTA i .
Jlann — Pexxum moctyna: 1uist aBTOpuU3. OJIb30BaTeNeH.
https://e.lanbook.com/book/136448
buprokoB, A. A. YMHbIE ycTpoiicTBa O€3011aCHOCTH Ha
DJIEKTPOHHO- .
MeTonuyeckue e MUKpOKOHTposutepax Atmel / A. A. buprokoB. — Mockaa :
9 MoCcoOus st cHCTeMa JIMK TIlpecc, 2017. — 162 c. — ISBN 978-5-97060-558-5.
CaMOCTOSITEIHHOU — Tekcrt : anexTponHbIi // JIaHb : AIEKTPOHHO-
W3/1aTeIIbCTBA
paboTHI CTy/IEHTA Mame OoubnmuoTeyHas cucrema.. — PexxuM gocTyma: sl aBTOpu3.
noJsib3oBaresnei. https://e.lanbook.com/book/100901

[TepeyeHb UCMOIB3yEMOro MPOrPAMMHOTO O0ECTICUCHHUS:

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

[Tepeuens ncnoab3yeMbIx NpodeccruoHanbHBIX 0a3 JaHHBIX U HH(OOPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:

Her

8. MaTepI/IaJIbHO-TeXHI/IquKOC o0ecrneyeHue AUCIHUIIINHBI

No OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
Bup 3anaruit ay)_l IPeAyCTaHOBJIEHHOE IPOrpaMMHOE 00eceueHHe, UCTIONIb3yeMOoe JIs
Pa3IMYHBIX BUIOB 3aHATHH
[IpakTuyeckue 804 [KoMIOHEHTHI AJisi MPOEKTUPOBaHUs yCTpoiicTB MHTepHeTa BeleH,
3aHSATHUS U ceMUHaphl [(30) |KOMIIbIOTEpHAs TEXHUKA




