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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.

Cpenpi pazpabotku: Arduino IDE, Mbed, Mb

ed OS. becnipoBoaHbIE CETU NIEpeIavYH

nanHbix: Wi-Fi, LoRa , ZigBee. [IpoTokoibl TpUKIaJHOTO YPOBHS NEpeAavn/ oIy dYeHus

nanaeiXx MQTT. O6naunsie Texnonorun IBM
Node-RED.

Cloud. KnueHTt-cepBepHble TEXHOIOTUU

2. Komnerenun odyuawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

AUCHUIIJINHbBbI

[Tnanupyemsble pe3ysbTaThl OCBOCHUS
OIT BO (xomneTeHuun)

[Inanupyemble pe3ynbTaThl
00y4eHHUs 110 TUCHUIUIMHE

YK-2 CniocoGeH ynpaBisTh MPOSKTOM Ha BCEX
JTamnax ero >KMU3HEHHOTO IHKJIa

3HaeT: MPUHLIUIIBI OPTaHU3AINH KHOepPUZNIECKIX
CHUCTEM, CYIIECTBYIOIINE TEXHOJIOTUN B UHTEPHETE
BEILICH

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

lMmeeT npakTUYECKU ONBIT: BIAJICHUS
CIeMaJIbHON TEPMUHOJIOTUEN, HABBIKAMU
MPOrpaMMHUPOBAHUS KOHEUHBIX YCTPOUCTB,
HaBBIKAMH pa3pabOTKU MOJIENIeH U aITOPUTMOB IS
B3aUMOJICHCTBHS C MPOTPAMMHBIMU U allllapaTHBIMU
KOMIIOHEHTaMH

OIIK-2 Cnioco6eH MpUMEeHsITh
KOMIIbIOTEPHbIE/CYyIEpKOMIIBIOTEPHBIE METO/IbI,
COBPEMEHHOE IPOrpaMMHOE 00ecTieueHue (B TOM
q1CcIIe 0T€YeCTBEHHOIO MPOU3BOICTBA) AJISl PEIICHUS
3a1a4 mpodheCCHOHATLHOMN JAESITEIIbHOCTH

3HAET: OTEYECTBEHHBIE U 3apyOEKHBIC TIOCTHKEHUS
B 00J1aCTH TPOrPAMMHO-AIIAPATHBIX KOMILJIEKCOB
WHTEpPHETA Bellel

'YMeeT: onpenensaTh CepBUCHL, (YHKIUHN U BEIOUPAThH
TEXHOJIOTUH X peaM3aIliy TP pa3padoTKe
KOep(PU3NIECKUX MPOrPaMMHO-ATIIAPATHBIX
KOMITOHEHTOB

meeTr npakTUYECKUM ONBIT: CAMOCTOATEIBHOTO
MPOEKTUPOBAHUS U PEATU3ALNN KOMIIOHEHTOB

WHTEPHETA BEUICH

3. Mecro nucuuniunnbl B ctpykrype OII BO

[Tepeuenp npeanIecTBYOMUX JUCIUIUINH,
BUJIOB pabOT yueOHOro MmjiaHa

[lepeueHs mocaeAYIOMIMX AUCIUTLINH,
BUJIOB paboT

Her

1.0.07 CoBpemennsbie TexHonoruu pazpadorku 10,
1.0.20 Ilouck, o6paboTka 1 pacrio3HaBaHHUE AyIHO-,

BUI€O- U Tpaduyeckoit mHopMarmu




Tpe6OBaHI/IH K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,ZIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA

MPEANIECTBYOIINUX TUCIUTIINH:
Her

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpya10eMKOCTh TUCIUILUIMHBI COCTABIAET 8 3.¢., 288 4., 146,75 u.

KOHTAKTHOM pabOThI

Pacrnipenenenue no cemectpam
N Bcero B Hacax
Bun yueonoit paboret 4acoB Howmep cemectpa
1 2
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 288 144 144
AyoumopHvie 3auamusi: 128 64 64
Jlexumu (JI) 0 0 0
[TpakTdeckue 3aHATUS, CCMHHAPHI U (FITH) IPYTHE BHJIBI
ayauTopHbIX 3aHaTuil (I13) 128 64 64
JlaGopatopusbie pabotsl (JIP) 0 0 0
Camocmosmenvras paboma (CPC) 141,25 71,75 69,5
C IPUMEHEHUEM JUCTAHITMOHHBIX 00pa30BaTEIHHBIX 0
TEXHOJIOTHIA
[ToaroroBka K MpakTUYECKUM 3aHATUIM 69 39 30
BrinonHeHue u 3amuTa NTpakTUUYECKUX 3aJJaHUM 42 18 24
[ToaroroBka k 3a4eTy 14,75 14.75 0
[ToaroroBka Kk sK3aMeHy 15,5 0 15.5
KoHcynpranmy u npoMexyTo4Hast aTTeCcTalus 18,75 8,25 10,5
Bu koHTpOIIs (3a4eT, nud.3a4eT, SK3aMeH ) - 3a4er HK3aMEH

5. CoaeprkaHue TUCHMILIMHBI

No O0beM ayIUTOPHBIX 3aHITHI IO

pa3z[_ena HaumenoBanue pa3aenoB JUCHUTLIMHBI BHJaM B Hacax
Bcero J| 113 JIP
1 OOm11re Bopockl 000pyI0BaHUSs, TEXHOJIOTHI U 4 0 4 0
MPOrpPaMMHOTO 00eCTIedeHHsI MHTEPHETAa BelleH.

2 [[IporpamMmmHOE oOecrieueHHe /Il KOHEUHBIX YCTPOUCTB 48 0| 48 0

3 |becnpoBOIHBIE CETH MEPEIAYN JAHHBIX 30 01| 30 0

4  |[Iporoxon myOnuKanuy JaHHBIX B UHTEPHETE BeLIeil 18 0| 18 0

5 |OOGnayHble TEXHOJOTUM B UHTEPHETE Belleh 28 0] 28 0
5.1. Jlekuun

He npenycmorpeHnsl

5.2. lIlpakTyecKue 3aHATHS, CEMHUHAPbI




Koi-

Ne Ne HaumeHnoBanue uinm kpaTkoe cojiepKaHue MPaKTUYECKOro 3aHsATHUS, CEMHHApa BO
3aHATHUsA[pa3aesa
4acoB
122 1 Oo6mmue BOHpOCLIVO6OpyI[OBaHI/I}I, TEXHOJIOTHI U TIPOTPaMMHOTO 00eCIIeueHUs 4
WHTEpPHETA BEIIEH.
3-5 2 |OcHoBsI paboThI B onepannonHoi cucreme Linux Ubuntu. 6
Cpena pa3padorku Arduino IDE mnst mporpammupoBanus wiat WeMos D1 mini.
6-8 2 ([IpoBepka paborocrnocobHOCTH ¢ Tomombo "ckeru'-a Blink. Co3manue 6
COOCTBEHHOTO aJITOPUTMa YIIPABJIEHUSI CBETOIUO/IOM.
Cpena pazpaborku ARM Mbed mist nporpammupoBanust mnar Unwired Devices.
9-11 2 ([IpoBepka pabOTOCIIOCOOHOCTH HA MMPUMEPE IPOTPAMM YIIPABIECHUS CBETOAUOAOM,| 6
kHomnkamu, pene, IIUM, ALTI.
Cpena paspaborku ARM Mbed nist nporpammuposanus mar STM32NUCLEO-
12-14 2 [L152RE. IlpoBepka paboTOCIIOCOOHOCTH HA MPUMEPE TPOTrPaMM YIIPaABIECHUS 6
CBETO/INO/IOM, KHOTIKaMu, peine, LIIMM, AL, kHonoyHO Ki1aBUaTyphl.
15-17 2  |BolmomHeHHE MPaKTUYECKOTO 3aJaHUS - CO3/IaHUE DJIEKTPOHHOTO 3aMKa. 6
OnepanronHas cucteMa peainsHoro BpemeHr Mbed OS i mporpaMMHUpOBaHUS
18-20 5 [mmar Unwired Devices. [IpoBepka paboTocrmocOOHOCTH HA IPUMEPE IPOrpaMm 6
U METEOJaTuMKa, 1aTYhKa OCBEIIEHHOCTH, akcelepoMeTpa. Pemenue 3aaa4u no
[10JTyUEHUIO [TOKa3aHUI CO BCEX TpeX AaTYMKOB Ha mmuHe [2C.
OmnepanuonHas cucreMa peanbHoro Bpemenu Mbed OS jutst mporpaMmmupoBaHust
2123 5 |nmar STM32NUCLEO-L152RE. IIpoBepka paboTOCIOCOOHOCTH Ha IPUMEPE 6
[porpamm Jyisi MeTeoJaTurKa, akCeJIepoMeTpa, JaabHoMepa. Pemenne 3agaun mo
[MOJTYYEHHIO MMOKa3aHUI CO BCEX TPeX AaTdyuKoB Ha muHe [2C.
24-26 2  BeimogHEHWE MPaKTUYECKOTO 3aJaHus - U3MEPUTENh BIAKHOCTH Ha (hapMcKIIase. 6
2799 3 Pabora ¢ Wi-Fi monynem ¢ ESP8266 na mnarax Unwired Devices. [lepenaua 6
MaHHBIX Yepe3 MOCIeT0BaTEeNbHBIN MOPT.
30-32 3 Pa6ota ¢ Wi-Fi momynem ¢ ESP8266 Ha mnarax STM32NUCLEO-L152RE. 6
[lepenaya JaHHBIX Yepe3 MOCIEI0BATEIIbHBIN TOPT.
33.35 3 PaGora c ceTbio L(iRa Ha ruiatax Unwired Devices. [lepenada qanabpix uepes 6
[10CJIEJOBATEIbHBIN MOPT.
36-38 3 Pabota c ZigBee momynem XBee Ha muitatrax STM32NUCLEO-L152RE. 6
Opraunuzaius mesh-ceru.
39-41 3 |BhinmonHeHUE NPaKTUYECKOTO 3aJaHus - Iepeaaya JaHHbIX C METEOCTAHIUU. 6
[Tporokonmr MQTT. I'paduueckue knmrentsl MQTT: MQTTLens, MQTT.fx.
42-44 4 . 6
MQTT-nuto3 st cetu ZigBee.
[Tpuem nanubix mo Wi-Fi ans miatet STM32NUCLEO-L152RE. MQTT-kinueHT B
45-47 | 4 6
Python.
48-50 4 BBIHOJ'IHCHI/IG. HpaKTquCKoro 3aJlaHus - B3auMozAelcTBHE TokaabHOTO MQTT- 6
cepsep 110 WiF1 ¢ KOHEYHBIM YCTPOMCTBOM
O6naunas miargopma IBM Cloud. [Tpumep IBM Cloud Quickstart.
51-53 5  |Kommynukanuu yepe3 cMapTdon, uepe3 MQTT. OtnpaBka maHHBIX C IUIATHI 6
KOHEYHOT'0 YCTPOMCTBA.
54-55 5 |Co3nanue npuaoKeHU B oOIake. 4
56-58 5 |Pabora B cepBepHoM npuiokeHnd Node-RED 6
59-61 5  |BrImonHEHUE NPaKTUYECKOTO 3aJaHMs - OXpaHHAs CHCTEMA 6
62-64 S |BbINOTHEHHUE MPAKTUYECKOTO 3a/JaHHS - YMHBIE K031 6

5.3. JlaboparopHbie padoThI

He npenycmoTtpenbt




5.4. CamocrosiTesibHasi padoTa CTyIeHTAa

Brimonnenue CPC

Crnucoxk nureparypsl (¢ yKazaHUEM Kon-
[MonBun CPC paszenos, ras, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc 4acoB
B snexkrponHom Buje: 1-4 ocHOBHast
[TonroToBKa K MPakTUYECKUM 3aHATUSIM nuTeparypa, 7-9 MeTonuyeckue mocoous 30
st CPC.
B snexkrponHom Buje: 1-4 ocHOBHast
BrInomHeHNE U 3a1UTa TPAKTUYECKUX
N nuTeparypa, 7-9 MeTonuyeckue mocoous 24
3aTaHUI
st CPC.
B snexkrponHom Buje: 1-4 ocHOBHast
[ToaroTroBka K MPaKTUYECKUM 3aHATHIM nmuTeparypa, 7-9 Meronuueckue mocoous 39
s CPC.
B snexkrponHom Buje: 1-4 ocHOBHast
[lonroroBka K 3a4eTy nuTeparypa, 7-9 MmeTonuyeckue nocoous 14,75
st CPC.
B snexktponHoM Bujie: 1-4 ocHOBHast
[lonroToBKa K 3K3aMEHY Teparypa, 7-9 MeToguyecKue mocoous 15,5
st CPC.
B snektponHom Buje: 1-4 ocHOBHast
BrimonHeHne U 3an1uTa IpaKkTHIeCKUX
. nuTeparypa, 7-9 MeTonudeckue mocoous 18
3alaHui
g CPC.

6. Tekymuii KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOYHAS ATTECTAUA

Kontpons xauecTBa ocBoeHUs1 00pa30oBaTeabHON IPOrpaMMBbl OCYIIECTBISETCS B
cootBercTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTATOB
y4eOHOH AESITENIbHOCTH 00yYarOIINXCS.

6.1. KouTpoabubie meponpusitusa (KM)

Haspanue -
Neo | Ce- Bun Makc. ThIBa-
KOHTpoNibHOTO  (Bec [opsanox HaumcieHus: 6aaI0B
KM|mectp| koHTpOIS MEpOTIpHSTH Oamn eTCs B
[TA
2 Oajuia - MOCTaHOBKA 3a]auul JIJIst
BEITIOJTHCHHS TPAKTUICCKOTO 3 TaHUS
4 Oasia - IeMOHCTpaIus PeIICHHON
1 1 Texyuui Co3znanue 1 | 10 [faR@dn, nCIpaBicHuE KOLA 110 sauer
KOHTPOJIb |[JIEKTPOHHOTO 3aMKa PEKOMEHAAINU TTPETIOIaBaTels;
2 6anna - ohopMIIeHHE OTYETA;
2 Oajia - OTBETHI Ha BOIIPOCHI IO
MPAKTHYECKOMY 3aJaHHUIO
2 Oajuta - MOCTaHOBKA 3aJ1a4u IS
BBITIOJTHEHUSI TPAKTUYECKOTO 3a1aHUS
4 Gasa - 1eMOHCTpaIus PeIICHHON
Texymui Hsmepurens 3agaun I/I(f[HpaBHeHII)/IeuKO,Z[g 1o
2 1 BJIA)KHOCTH Ha 1| 10 ’ 3a4eT
KOHTPOITb [PEKOMEHIAINH TTPETIOIaBaTeIs;
dapmckiane .
2 6anna - ohopMIICHHE OTYETA;
2 Oajuia - OTBETHI Ha BOIIPOCHI I10
[IPAKTHYECKOMY 3aJaHHIO0




[Ipome-
KyTOYHAs
aTTecTanus

3auer

10

3aueTHas paboTa MPOBOJUTCA B
nucbMeHHoU popme. CTyneHTy
BBIIaeTCS OWIIET, copepKaIuii 2
BOIPOCOB U3 MEPEUHS KOHTPOJIBHBIX
BOIIPOCOB K pasjesiaM IUCIUILINHBL. Ha
BBHITIOJTHEHHE paboThl oTBOIUTCS | yac.
[Ipenonasarens nIpoBepseT
BBHITIOJTHEHHYIO paboTy U pu
HEOOXOIMMOCTH 331a€T YTOUHSIOIINE
BOIIPOCHI.

OTBeThI Ha KaX bl BOIIPOC
OLIEHHBAIOTCA IO MATUOAITEHOM
cucTeMe.

5 0asioB - MpaBUJILHBIN OTBET;

4 Gaia - MpaBUIIBHBINA OTBET C
HE3HAYUTEIbHBIMU HETOUHOCTSIMU HITN
VIYIIEHUSMU;

3 Gasta - MpaBUIIBLHBIN OTBET C
HE3HAYUTEITLHBIMU OITMOKAMU;

2 0aja - OTBET C OIIMOKaMU;

1 6at - OTBET ¢ TPyOBIMH OIIMOKAMU;
(0 GanIoB - HEBEPHBII OTBET.

3a4CT

Texymnii
KOHTPOJIb

Hepenaqa JaHHBIX C
METCOCTaHIINHN

10

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

2 6ayna - ohopMIIEHHE OTUETA;

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

OK3aMCH

Texymni
KOHTPOJIb

BzaumoneiictBue
nokaiasHOoro MQTT-
cepsep o WiFi ¢
KOHEYHBIM
YCTPOHCTBOM

10

2 Oajia - MOCTaHOBKA 3a7]auul JIJIst
BBITTOJTHCHUS NPAKTUYCCKOI'0 3a1aHUA
4 Oasia - IeMOHCTpaIus PeIIeHHON
3aJ1a4uM, UCTIpABICHUE KOJa T10
pEKOMEHAAINU TIPETIO/IaBaTeNs;

2 6anna - ohopMIIeHHE OTYETA;

2 Oajia - OTBETHI Ha BOMIPOCHI IO
MPAKTHYECKOMY 33 JaHHIO

OK3aMCH|

Texymui
KOHTPOJIb

OxpanHas cucrema

10

2 Oajuia - MOCTaHOBKA 3aJjauMl JIJIsl
BBITTOJIHEHHSI TPAKTUYECCKOTO 33 JaHHS;
4 Oasuia - 1eMOHCTpaLUs PEILIECHHON
3a]1a4M, UCTIPABJIICHUE KOJIa T10
PEKOMEHJAIMY TIPENoAaBaTeis;

2 6anna - ohopMIICHHE OTYETA;

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

ODK3aMCH

Texymnii
KOHTPOJIb

YMHBIE XaJr03u

10

2 OaJya - TOCTaHOBKA 3aa4qy JUIst
BBITTOJIHEHHSI TPAKTUYECKOTO 33 JaHHS
4 Ganma - 1eMOHCTpAIUs PEIICHHON
3aJ1a4M, UCTIpaBIEHUE KOJa T10
PEKOMEHIAIMY TIPENOAaBaTels;

2 G6asna - ohopMIIEHHE OTUETA;

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

OK3aMCH|

[Ipome-

OK3 aMCHAIlMOHHAas

15

BKSaMCHaHI/IOHHa}I pa60Ta IMPOBOAUTCA

OK3aMCH|




KYTOUHAS pabota B muchMeHHOU hopme. CTyneHTy
aTTecTaIys BBIJIACTCSI OUIIET, CONEpIKAIINI
BOIIpOca U3 nepeyHs. Ha BeinosaHeHne

paboThl oTBOAMTCS | Yac.
[Ipenonasarens IpoBepseT
BBITIOJITHEHHYIO padoTy.
OTBeThI Ha KaX bl BOIIPOC
CUCTEME.

4 GaJa - MpaBUIIBHBINA OTBET C

YIIyILICHUSMU,
3 Gajta - MpaBUIIBHBIN OTBET C

2 0aja - OTBET ¢ OIIMOKaMU;

(0 GaIoB - HEBEPHBII OTBET.

OLIEHMBAIOTCA IO MATUOAITEHOM
5 0asioB - MpaBUJILHBIN OTBET;

HE3HAYUTCJIIbHBIMH HETOYHOCTAMHU UIIN

HC3HAYUTCIIbHBIMU OH_II/IGKaMI/I;

1 Gat - OTBET ¢ TPyOBIMH OIIMOKAMU;

3

5 6aoB - 3a KAKIYIO CTaThIO,
Ilomaua 3asBku Ha Ooiee 15 Gamos;

9 1 bonyc |IlyOnukarus crateii| - | 15 [konkypc YMHUK;

0 TEME 15 GaiIoB - 3a BBIXO[I 3asIBKH B

MPE3EHTAIMU K OYHOM 3allUTE;

koHKypc YMHUK. 10 6amioB - 3a Mo/1avy 3asiBKU HA

JUCLUIUINHBL. koHkypca Y MHUK, nonroroska

HO HC

3a4eT
¢buHan

5 6aoB - 3a KaKIYIO CTaThIO,
[Topgaya 3asBKH Ha Oomee 15 Gamios;

10| 2 bonyc |IlyOnukanus crateii| - | 15 [konkypc YMHUK;

10 TEME 15 GanoB - 3a BBIXOJI 3aIBKU B

[IPE3CHTAIMU K OYHOM 3alUTE;

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

JVCLIUIUTUHEI. koHkypca Y MHUK, noaroroska

HO HC

DK3aMEH
¢buHan

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun
MPOMEKYTOUHOH
aTTecTaluu

[Ipouenypa npoBeneHus

Kpurepun
OLICHUBaHUS

3a4CT

Ha 3auete mporcxXonuT olleHHBaHNE yueOHOM NesTeTbHOCTH
00y4aromuxcs 1o JUCIUIIIMHE HA OCHOBE MOJIY4YEHHBIX OLIEHOK 3a
KOHTPOJIbHO-PEUTHHIOBBIE MEPOIIPUSATHUS TEKYILEro KOHTPOJIS U
MIPOMEKYTOYHOM arrecranuu. Kpurepun oneHnBanus. 3a4TeHO:
BeJIMYMHA pedTHHTra obyuatomierocs no aucuuminge 60...100%.
He 3aureno: BennunHa peidTHHra 00y4aronierocs no AUCUUILIINHE
0...59 %. [JlomyckaeTcsl BEICTABIEHUE OLIEHKH HA OCHOBE TEKYILIETO
peiTHHra (aBTOMaToOM).

B cooTBeTCcTBUUI
cmm. 2.5,2.6
[Momoxxenus

OK3aMCH

Ha skx3aMeHe npoucxoauT olieHUBaHUE y4eOHOM NesTeIbHOCTH
00y4Jaromuxcs 1Mo JUCIMIIIMHE Ha OCHOBE MOJIY4YE€HHBIX OIICHOK 3a
KOHTPOJIbHO-PEHTHHTOBBIE MEPOIIPUSATHS TEKYIEro KOHTPOJIS U
IPOMEXyTOUHOH arTectaunu. Kputepun onennBanust. OTIUYHO:
BEJIMUYMHA pedTuHTa obyuatomerocs no aucuurmiuge 85...100%.
XOopoI1110: BeTMUNHA peHTHHTa 00y4aromerocs o JUCIUIUIMHE
75...84%. YnoBneTBOPUTENbHO: BEIMUNHA PEUTHHTA
oOyuaromierocs no aucuurinae 60...74 %. HeynoBineTBopUTenbHO:
BEJIMUYMHA pedTuHra odyuatouierocs no gucuumiuge 0...59 %.

B cooTBeTCTBUM
cmm. 2.5,2.6
[lonoxxenus




,Z[OHYCKaeTCSI BBICTABJICHUEC OLICHKHW HA OCHOBC TCKYIIICTO peﬁTHHFa
(aBTOMaTOM).

6.3. OueHo4yHbIe MATEPUAJIBI

K p 5 Ne KM
OMIETEHIUH €3yNbTaThl 00yUeHUS TLRlEIHRG o

VK- 3HaeT: NPUHLMIIBI OPTaHU3aALNuN KI/I6€p(1)I/I3I/I‘{eCIiI/IX CHUCTEM, IAAARARANY
CYLIECTBYIOIME TEXHOJIIOTUN B UHTEPHETE Bellen

VK2 'YMeeT: aHAIM3UPOBATh CyllecTBYomMe [oT-TexHomornu u NpuMeHsTh IARRANNAAS
UX B KOHKPETHBIX YCIOBHUSIX
lMeeT npakTUYeCKH OMBIT: BIaJeHUs CIIEIIMATbHON TEPMUHOIOTHEH,

VK- HaBBIKAMU TIPOTPAMMHUPOBAHNSI KOHEUHBIX YCTPOWCTB, HABBIKAMH IRARARARAD
pa3pabOTKU MOjIeIeH U alrOPUTMOB JJIsl B3AUMOJIEHCTBUS C
MIPOTPAMMHBIMHU U aIllapaTHBIMA KOMITOHEHTaMH

OITK-2 3HAeT: OTEYECTBEHHbBIE U 3apyOEKHbIE TOCTHKEHUS B O6J3aCTI/I IAAAAAAAAD
POrpaMMHO-aNapaTHbIX KOMIJIEKCOB HHTEPHETA Bellei
YMeeT: onpeseNaTh CepBUCH], (PYHKIIUH U BBIOMPATh TEXHOJIOTMH UX

OIIK-2 peanu3aiuy npu pa3padboTke KudepHu3ndecKux mporpaMMHO- HAHAAHH
annapaTHbIX KOMIIOHEHTOB

OIIK-2 MMeeT mpaKTUYEeCKHI OTIBIT: CAMOCTOSITEIIHHOTO MTPOSKTUPOBAHUS U IRARARARAD

pcain3aniii KOMIIOHCHTOB MHTCPHCTA Bellei

CDOHI[BI OLOCHOYHBIX CPCACTB I10 KAXKAOMY KOHTPOJIbHOMY MCPOIIPUATHUIO

HaxoasaTCsa B

MMPUITOKCHUAX.

7. YueOHO-MeToAMYEeCKOEe 1 HH(OPMAIIMOHHOE OOecriedeHue TUCIMIITIMHBI

IleuaTHasn y‘leﬁHO-MeTOHI/IquKaﬂ AOKYMCHTAIlUA

@) 0CHOBHas

aumepamypa:
He npenycmorpena

0) OononHumMeNbHA IUMepamypa:

He npenycmorpena

8) omeuecmeenHule U 3apyOedtCHble HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpensl

2) MemoouuecKue YKasaHus 0s Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL:

I. Meroauueckue yka3zaHus M0 JUCLUIIINHE

U3 HUX: Yy4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

JJIeKTPOHHAsAA Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIUs

HaumenoBanue
Bu ecypca B
No g peeyp . bubnunorpaduyeckoe onrcanme
JTUTEPaTyphl AIIEKTPOHHOUN
dhopme

OCHOBHAS DIIEKTPOHHO- Ilyoxos, 1. C. Pemenue npakTudeckux 3a1a4 Ha 0aze
1 OubnroTeuHas TEXHOJIOTHH WHTEPHETA Bellei : yueoHoe mocodue / U. C.

nmuTepaTypa 9

cucreMa Jlyokos, I1. C. Cramesckuii, 1. H. flkoBuna. —




W3/1aTeNIbCTBA Hosocubupck : HI'TY, 2017. — 80 ¢. — ISBN 978-5-7782-
Jlanb 3161-0. — TekcT : aneKkTpoHHBIH // JIaHb : AIEKTPOHHO-
OoubnmuoTeyHas cucreMa. — PexxuM JocTyna: s aBTOPHU3.
nosnb3oBareneit. https://e.lanbook.com/book/118206
TexXHOJIOTHH CO3/aHMsI HHTEJIEKTYyalIbHBIX YCTPOUCTB,
SEKTPOHHO- MOAKJIIOYEHHBIX K MHTEPHET : yueOHoe nmocobue / A. B.
p [Ipuembiies, B. H. Kpyrtos, B. A. Tpesns, 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 .
Mame 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:
W3/1aTeNIbCTBA .
Mo TSI aBTOPU3. TIOJIB30BaTENEH.
https://e.lanbook.com/book/107890
eKTpOHHO- JIn, HL ApxuTekrypa HHTEpHETa BellleH / H JIn ; mepeBox ¢
e anruiickoro M. A. Paiitman. — Mockaa : JIMK Ilpecc,
OcHoBHas 2019. — 454 ¢. — ISBN 978-5-97060-672-8. — TekcT :
cucTema -
nmuTepaTypa QIIEKTPOHHBIH // JIaHb : 3IeKTPOHHO-OMOITNOTEeUHAs CUCTEMA.
W3/1aTeITbCTBA .
Mo — PexkuM ocTyna: [uist aBTOpH3. TOJIh30BaTENEH.
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 // JlaHb : SIeKTPOHHO-OMOIMOTEUHAS
Haib 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 Belie : pykoBojactso / C. JI.
MeTonuuecKkue OnoOIMoTEYHAS MakapoB. — Mockasa : JIMK Ilpecc, 2018. — 204 c. —
mocoOust ass cuctema ISBN 978-5-97060-730-5. — TexkcT : 31neKkTpoHHbIi // JlaHb :
[pPETo1aBaTeNs M371aTeILCTBA DIIEKTPOHHO-OMONIMOTeYHas crucTeMa. — PexkuM fgocryna:
Jlanb TUTST aBTOPU3. TIOJIB30BATEICH.
https://e.lanbook.com/book/116131
AntTH, C. UHTepHEeT Belleil: Buaeo, aynuo, kommyraius / C.
MeTomuuecKue 2§g§:£2:§;ﬂ Anrri. — Mocksa : JIMK Ilpecc, 2019. — 120 ¢. — ISBN
MOCOOUS ISt cHCTeMa 978-5-97060-761-9. — TekcT : anexTpoHHbIH // JIaHb :
CaMOCTOSITEIIHOM HIIEKTPOHHO-OMOMMOTeYHAas cucTtemMa. — Pexum focryma:
W3/1aTeNIbCTBA .
paboTHI CTy/IeHTA Mo TSI aBTOPU3. TIOJI30BaTENeH.
https://e.lanbook.com/book/123717
Mypomiies, /1. . Uutepuer Bemeii: BBenenue B
MeToMIHeCKIe JJIEKTPOHHO- nporpaMMupoBaHue Ha arduino : yueOGHO-MeTOANYECKOe
oo élm 15 OubIMoTeUHAs nocobue / [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 aBTOpuU3. MOJIb30BaTeNeH.
https://e.lanbook.com/book/136448
DIEKTPOHHO- buprokoB, A. A. YMHbIE ycTpoicTBa 6€30MaCHOCTH Ha
Mertoanueckue .
oCOGHS TS OubIMOTeUHAS MUKpOKOHTposutepax Atmel / A. A. buprokoB. — Mockaa :
. cuctema JIMK Ilpecc, 2017. — 162 ¢. — ISBN 978-5-97060-558-5.
CaMOCTOSITENIbHOM .
W3/1aTEIhCTBA — Tekcrt : anexTponHbIi // JlaHb : AIEKTPOHHO-
paboTHI CTyIEHTA ]
Jlanb OoubnroTeyHas cucrema.. — PexxuM goctyna: Jijisi aBTOpu3.




| | | |nonbsoBaTeneI7L https://e.lanbook.com/book/100901

Hepequb HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOccrIeUeHMS:

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

[Tepedenp ucmonb3yeMbIx MpoheCCHOHABHBIX 0a3 TaHHBIX U WH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne 1 CIUTITHHbI

No OcHoBHOE 000py/IOBaHKE, CTEHBI, MAKETHI, KOMITBIOTEpHAS TEXHUKA,
Bun 3anarTuii a I_l MPEyCTAaHOBICHHOE POTPaMMHOE 00eCTIeUeHHE, UCTIONB3yeMOe s
YA Pa3JIMYHBIX BUJIOB 3aHITUH

[IpakTnueckue 804 [(KoMITOHEHTHI 1Sl IPOEKTUPOBaHUs yCTpocTB MHTEpHETA Beiel,
3aHATHUS U ceMHUHApHI |(30) |[KOMIbIOTEpHAs TEXHUKA




