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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: 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

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

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

OIIK-6 CniocobeH pa3pabaTbiBaTh KOMIIOHEHTHI  |YMEET: ONpEeIesaTh CEPBUCHI, (PYHKIIUU U BHIOUPATh
MPOrpaMMHO-AIMAPATHRIX KOMIUIEKCOB 00pabOTKH [TEXHOJIOTUH UX PeaH3alliy MPH pa3padboTKu

nH(bOpMaAIMN U aBTOMaTHU3UPOBAHHOTO K1Oep(PpHU3NIECKUX MPOrpaMMHO-AIIapPaTHBIX
IMPOCKTUPOBAHUSA KOMIIOHCHTOB

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

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMNX TUCIIATUINH, [lepedens MOCIETYIONNX AUCITUTITHH,
BUJIOB paboT yueOHOro MiaHa BUJIOB paboOT
Her 1.0.10 Ynpapnenue npoekramMmu mudpoBoi
TpaHchopmanmu

TpeboBaHMs K «BXOIHBIM» 3HAHUSM, YMEHHUSIM, HABbIKAM CTYIECHTA, HEOOXOIUMbBIM
IIPY OCBOCHUH JIAHHOM JTUCIHMIUIUHBI M IPUOOPETCHHBIM B PE3yIbTaTe OCBOCHUS
MPEAIECTBYOIINUX TUCIUILIINH:



Her

4. O0béM 1 BUABI Y4eOHOI1 padoThI

OO6m1as TpyA0€eMKOCTh TUCIUIUIMHBI cOCTaBIsgeT 8§ 3.e., 288 4., 50,75 .

KOHTAKTHOM paboThI

Pacripenenenne mo cemectpam
. Bcero B Jacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
1 2
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 288 144 144
AyoumopHvie 3auamusi: 32 16 16
Jlexmuu (JI) 0 0 0
[IpakTudeckue 3aHATUS, CEMHHAPHI U (FITH) IPYTHE BHIIBI
aynuTopHbIX 3aHsaTui (I13) 32 16 16
JlabopartopHbie padotsI (JIP) 0 0 0
Camocmosmenvras paboma (CPC) 237,25 119,75 117,5
[ToaroroBka K MpakTUYECKUM 3aHSATUSIM 112,5 63.5 49
BrinonHeHue 1 3a1uTa NpakTHYeCKUX 3aJaHuN 73,75 31.25 42.5
[ToaroroBka k 3auety 25 25 0
[ToaroroBka k sk3aMeHy 26 0 26
KoHcynbTanum u mpoMexxyTodHas aTTecTalus 18,75 8,25 10,5
Bux koHTposs (3adet, qud.3a4ueT, IK3aMeH ) - 3a4eT IK3aMeH

5. Coneprkanue TUCHMIIIMHBI

N O0beM ayqUTOPHBIX 3aHITHN MO
o
a3/:[_ena HaumenoBanue pa3aenoB JUCHUIIINHBI B laM B Hacax
i Beero | J1| 113 | JIP
1 OO01re BOpOChl 000pyI0BaHUS, TEXHOJIOTHI 1 1 0 1 0
IPOTPaMMHOTO 00eCTIeYeHNsI MHTEPHETA BEIIEH.
2 |lIporpamMmmMHOe oOecrieueHHe JJisi KOHEUHBIX YCTPOUCTB 12 0 12 0
3 |becipoBoAHbBIE CETH NEpPENAYM JaHHBIX 8 0 8 0
4 [[IpoToKOI MyOJUKAIMK TaHHBIX B HMHTEPHETE BeIleH 4 0 4 0
5 |OGmayHbie TEXHOJOTUH B MHTEPHETE BeleH 7 0 7 0
5.1. Jlekuuu
He npenycmorpenst
5.2. lIlpakTHyecKue 3aHATHS, CEMHUHAPDbI
Ne Ne Koa-
HaumeHnoBaHue unm KpaTkoe coJepKaHue MPaKTUYECKOTo 3aHATHUS, CEMHUHApa BO
3aHATHA[pa3IeNa)
4acoB
1 1 OO6mue Bompockl 000pyI0BaHUs, TEXHOIOTUH U MMPOTPAMMHOTO 00eCTICUeHUs 1

WHTEPHETA BEIICH.




OcHoBBI paboThI B ornepannonHoii cucreme Linux Ubuntu.

Cpena pazpadorku Arduino IDE nns nporpammupoBanus mwiat WeMos D1 mini.
[IpoBepka paboTocnocoOHOCTH ¢ ToMoTtkio "ckeTd"-a Blink. Co3nanue
COOCTBEHHOTO aJITOPUTMA YIPABJICHUS CBETOHOIOM.

Cpena pazpaborku ARM Mbed nist nporpammuposanus miar STM32NUCLEO-
L152RE. IIpoBepka paboTOCIIoCOOHOCTH Ha MIPUMEPE NPOrpaMM YIIpaBIeHUS
CBETOINO/IOM, KHOIKaMu, peine, LM, ALIIl, kHonmoyHO KinaBuaTyphl.

Cpena pazpadorku ARM Mbed st nporpammupoBanust miat Unwired Devices.
[IpoBepka pabOTOCTIOCOOHOCTH HA TPUMEPE NMPOTPAMM YIIPABJICHHS CBETOUOIOM,
kHomKamu, pene, [IINUM, AIIIIL.

Brimonnenue MPAKTUYCCKOIO 3aJaHus - CO3aHUEC JJICKTPOHHOI'O 3aMKa.

OnepanronHas cucreMa peajibHoro BpemeHr Mbed OS 1 mporpaMMHUpoBaHUs
wiat Unwired Devices. [IpoBepka paboToCcrocOOHOCTH Ha IpUMepe MporpaMm
U1 MeTeolaTuMKa, JaTulKa OCBEIIEHHOCTH, akcenepomerpa. Pemenune 3agaun o
10JIyYEHUIO [TOKa3aHUI CO BCEX TPeX AaTYMKOB Ha muHe [2C.

6-7

BrinonHeHue MPAKTUYCCKOIO 3aJaHNs - USMCPUTCIIb BJIAJKHOCTH HaA (bapMCKHaHC.

OmnepanuoHHas cucteMa peanbHoro Bpemenu Mbed OS juist mporpamMmmupoBaHust
miar STM32NUCLEO-L152RE. ITpoBepka paboTocriocOOHOCTH Ha TIpUMEpe
[porpaMm i MeTeolaTuiKa, akcelepoMeTpa, JajibHoMepa. Perienue 3agauu 1o
[10JTyUEHUIO [TOKa3aHUI CO BCEX TpeX AaTYMKOB Ha mmuHe [2C.

Pa6ora ¢ Wi-Fi monynem ¢ ESP8266 na miarax Unwired Devices. [lepenaua
TaHHBIX Yepes3 MOCIIeI0BaTeIbHBII MOPT.

Pa6ota ¢ Wi-Fi momynem ¢ ESP8266 na minarax STM32NUCLEO-L152RE.
[lepenaua JaHHBIX Yepe3 MOCIeI0BATEIbHBIN MOPT.

PaGora c ceTpio LoRa na mmarax Unwired Devices. [lepegada nanHbIx uepes
[10CJIE0BATEIIBHBIN MOPT.

9-10

PaGora ¢ ZigBee monynem XBee Ha mnarax STM32NUCLEO-L152RE.
Opraunusanus mesh-cetu.

10-11

Brimonnenue IMPAKTUYCCKOI'O 3aJaHus - I€peaada JaHHbIX C METCOCTAHIIUU.

11

[Iporokomr MQTT. I'paduueckue kmuentst MQTT: MQTTLens, MQTT.fx.
MQTT-nut03 ans cetu ZigBee.

12-13

BrinonHeHne npakTUUeCcKoro 3a1aHus - B3auMoecTBue okaibHoro MQTT-
cepsep o WiFi ¢ koHEUHBIM yCTPOICTBOM

12

[Tpuem manubix o Wi-Fi ans uratet STM32NUCLEO-L152RE. MQTT-kiueHT B
Python.

13

O6naunas miardpopma IBM Cloud. [Tpumep IBM Cloud Quickstart.
Kommynukarum uepe3 cmaprhon, uepe3 MQTT. OTnpaBka JaHHBIX C IJIaThI
KOHEYHOTO YCTPOMCTBA.

14

Co3znanue MpuIoKeHH B OOIaKe.

14-15

Pabota B cepBepHoM npunoxeHuu Node-RED

15

Brinonnenue MPAKTUYCCKOIO 3aJaHus - OXpaHHasA CUCTEMaA

16

DN | [ ]|

BrimmonHeH1e MPAKTUYICCKOTO 3aJaHH - YMHBIC KaJIFO31

N =N | —

5.3. JIaboparopHbie padoThI

He npenycmorpeHsl

5.4. CamocrosiTeqibHasi padoTa CTyIeHTa

Brimonuenue CPC

ITogsun CPC

Crnucox nureparypsl (¢ yKkazaHUEM

CemecTtp
pa3ziesos, IMIaB, CTPaHMIY) / CChUIKA Ha

Koi-
BO




pecypc

4aCOB

HO}II‘OTOBKa K IPaKTHYCCKUM 3aHATHUAM

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

63,5

BrinosHeHWE U 3a1MTa TPAKTHYECKUX
3aTaHUN

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

42,5

BrinosHeHWE U 3a1MTa TPAKTHYECKUX
3aTaHUN

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

31,25

[TonroroBka k 3adery

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

25

IloaroToBKa K 2K3 aMCHY

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

26

IloaroTroBka K MPAKTUYCCKUM 3aHATUAM

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

i CPC.

49

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

YIIyIICHUSMU,

3 Gajta - MpaBUIIBHBIN OTBET C
HC3HAYUTCIbHBIMU OH_II/IGKaMI/I;
2 0aja - OTBET ¢ OIIMOKaMU;

(0 GaIoB - HEBEPHBII OTBET.

HEC3HAYUTCJIIbHBIMH HETOYHOCTAMHU UIIN

1 6asn - OTBET ¢ TPyOBIMH OIIMOKAMU;

Ilomaua 3asaBku Ha Ooiee 15 Gamos;

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

JUCLUIUINHBL. koHkypca Y MHUK, noaroroska
MPE3EHTAIMU K OYHOM 3allUTE;

5 6aoB - 3a KaXKIYIO CTaThIO, HO HE
koHKypc YMHUK. 10 6amioB - 3a o/1avy 3asiBKU HA

10 TEME 15 6anoB - 3a BBIXOA 3asiBKU B (hrHAT

3a4CT

[Topgaya 3asBKH Ha Oomee 15 Gamos;

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

JVCLIUIUTUHEI. koHkypca Y MHUK, noaroroska
[IPE3CHTAIMU K OYHOM 3aIUTE;

5 6asIoB - 3a KaXIylo CTaThio, HO HE
koHKypc YMHUK. 10 6amioB - 3a moy1avy 3asiBKU HA

10 TEME 15 6anioB - 3a BBIXOA 3asiBKU B (hrHAT

OK3aMCH|

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun
MPOMEKYTOUHOH
aTTecTaluu

[Ipouenypa npoBeneHus

Kpurepun
OLICHUBAHUS

3a4cT

[Ipu ouleHuBaHUM PE3yabTATOB YUEOHON AESITEIBHOCTH
oOyyaromierocs o AMCUUILIIMHE UCIIONb3yeTCs OauIbHO-
peUTHHIOBasE CUCTEMA OLIEHUBAHUS Pe3yJIbTaTOB YueOHOU

nesitenbHOCTH oOydaromuxcs (ITonoxenne o BPC yTBepxkaeHo
npukazoM pekropa ot 24.05.2019 . Ne 179, B pegakuuu npukasa
pekropa ot 10.03.2022 r.No 25-13/09). Onenka 3a TUCIHUTIUIAHY
(dopmMHpyeTCsl Ha OCHOBE MOYYEHHBIX OLIEHOK 32 KOHTPOJIBHO-
PEUTHHTOBBIE MEPOIIPHUATHUS TEKYIIETO KOHTPOJIS. 3a4TEeHO:
Benunuuna peittunra oOyyaromerocs mno gucuuruinae 60...100 %.
Hesauteno: Bennunna peiitunra oOydaronierocs o JUCIUILTHHE
0...59 %. Ecnu cTyneHT He coIiaceH ¢ OLIEHKOMH, ITOJIy4E€HHOM 110
pe3ysbTaraM TeKYIIEero KOHTPOJIS, CTYIEHT MPOXOAUT MEPOTIPHSITHE
MIPOMEKYTOYHOM aTTeCTalllu B BUJIE TeCTUPOBaHUA. TecTUpoBaHue
npoBoguTcs B cucteme edu.susu.ru. Tect comepxut 20 BOIPOCOB.
Ha Beinonnenue tecra naetrcs 30 MuHyT. B aTOM ciyuae orenka 3a
JTUCIUTUINHY PACCUUTHIBAETCS] HA OCHOBE IOJTyUYEHHBIX OIIEHOK 32
KOHTPOJIbHO-PEUTHHIOBbIE MEPOIPUATHS TEKYIIETO KOHTPOJIS U
MIPOMEKYTOYHOH arTecTanuu. Oukcanus pe3yIbraToB yueOHOM
JeSITeBbHOCTH M0 TUCIUIUIMHE IPOBOIUTCS B JICHb 3a4eTa Mpu
JIMYHOM TIPUCYTCTBHH CTYJCHTA.

B cooTBeTcTBUHI
c . 2.5,2.6
[Tonoxenus

OK3aMCH

[Ipu onleHMBaHUM PE3yIABTATOB YUEOHOM NESTEIbHOCTH B cooTBeTcTBUM




00yyJaromnierocs Mo AUCIUILTNHE UCIIONb3yeTCs OaIbHO-
PEHUTHHTOBAs CHCTEMa OIIEHUBAHMS PE3yJIbTaTOB yU4eOHOM
nestenbHOCTH oOydaromuxcs (ITonoxenne o BPC yTBepxkaeHo
npuka3zom pekropa ot 24.05.2019 . Ne 179, B penakuuu npukasa
pekropa ot 10.03.2022 . No 25-13/09). Onenka 3a JUCHHUILTUHY
dbopMupyeTcsi Ha OCHOBE MOJIYYEHHBIX OLIEHOK 32 KOHTPOJIbHO-
PEUTHUHTOBBIE MEPOTIPUATUS TEKYIEro KOHTPOIIsl. OTIUYHO:
Bennuunna pelitunra obyvatomierocs mo gucrumimae 85...100 %.
Xopormio: Bennannaa peiiTiHra 00y4aronerocst mo AUCIUTUTHHE
75...84 %.YnoBnerBopuTenpHO: BenuunHa pedTuHra
oOyuaromierocs no aucuurinae 60...74 %. HeynoBineTBOpUTENHHO:
Benmnuunna pelitunra obyvatomierocs mo gucrummiaae 0...59 %.
Ecnu cTyneHT He comtaceH ¢ OLEHKOH, MOJIy4YE€HHOH 110
pe3yJibTaTaM TEKyLIEro KOHTPOJISA, CTYACHT MPOXOJUT MEPOIIPUSATHE
MIPOMEKYTOYHOM arTecTaluy B BUJe TecTupoBaHus. TecTtupoBaHue
npoBoauTcs B cucteme edu.susu.ru. Tect comepxut 20 BOIPOCOB.
Ha Boinmonnenue tecta naercs 30 MmunyT. B 3TOM ciiyuae orieHka 3a
JUCUUIUIMHY PACCUMTBIBAETCS HA OCHOBE MOJTYYEHHBIX OLEHOK 3a
KOHTPOJIbHO-PEUTUHTOBBIE MEPOIIPUATHS TEKYIETO KOHTPOJISI U
MIPOMEKYTOUHOM arrectaruu. Dukcarus pe3yabTaToB yaeOHOM
JEATETbHOCTHU N0 IUCUUIIMHE TPOBOAUTCS B JE€HBb IK3aMeHa MpH
JIMYHOM MPUCYTCTBUU CTY/ICHTA.

c . 2.5,2.6
[Tomoxxenus

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

K p 5 Ne KM
OMIETEHIUH €3yNbTaThl 00yUeHHS TLBlBHRG o

VK- 3HaeT: MPUHILIUITBI OPTaHU3AIIH U KHGep(pqueSKHx CHCTEM, IAAAAAAAAD
CYLIECTBYIOIIME TEXHOJIOTUU B UHTEpHETA Bellel

VK2 'YMeeT: aHAIM3UPOBATh CyllecTBYomue [oT-TexHomornu u npuMeHsTh el
UX B KOHKPETHBIX YCIOBHUSIX
lMeeT mpakTUYEeCKHUI OMBIT: HAaBBIKAMU MPOTrPaAMMHUPOBAHHSI KOHEUHBIX

YK-2 YCTPOICTB; HaBBIKAMU pa3pabOTKU MoOAENeH U allrOpUTMOB JIJIst HH [ [
B3aMMOJICHCTBUS C MPOrPAaMMHBIMH U allapaTHHIMU KOMITOHEHTaMH

OTTK-6 3HaeT: OTEYECTBEHHBIE U 3apyOe)KHbIE JOCTH)KEHUS B 06J3acm IAAAAAANAD
POTPaMMHO-aNTapaTHBIX KOMIIEKCOB MHTEPHETA BEIlei
'YMeeT: onpenensiTh CEpPBUCHL, (YHKIUHU U BEIOUPATh TEXHOJIOTHH UX

OIIK-6 peanu3aiyy npy pa3padoTKu KHOepPU3NIECKUX MPOrPaMMHO- HHAHHHHH [HE
anmnapaTHbIX KOMIIOHEHTOB

OITK-6 lMeeT NpakTUYECKHA OTIBIT: CaMOCTOATENLHOIO IPOCKTHPOBAHMSA U L L]
pearm3aliui KOMITOHEHTOB HHTEPHETA BelIeh

TumoBbIe KOHTPOJIBLHBIC 3aJaHUS 110 KAXKIOMY MEPOIPUATHIO HAXOISITCS B
MPUITOKECHUIX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI

IleuaTnasi yqe6H0-MeTonnqec1caﬂ AOKYMCHTAIUA

a) ocHo8Has

aumepamypa.
He npenycmorpena

0) OononHumenbHas Iumepamypa:

He nmpenycmorpena




8) omeuecmeenHvle U 3apyOedtCHble HCYPHANLL NO OUCYUNTUHE, UMerowuecs: 8 OudIuomexe:
He npenycmoTtpenbt

2) MemoouuecKue ykazarus 0is CIMyO0eHmos8 no 0C80EHUI OUCYUNIUHDL!

1.

Ymusii ropon [oT

U3 HUux. y'{e6H0-M6m061/l’fl€CKO€ obecneverue camocmosmenbHou pd60mbl cmydeﬂma:

1.

YMmusii ropox [oT

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIlUs

Haumenosanue
Ne Bun peeypeas | bubnuorpaduieckoe onucanue
JIUTEpaTyphl AIIEKTPOHHOM
bopme
JlyoxoB, U. C. Pemenue npakTudeckux 3aaa4 Ha Oaze
DJIEKTPOHHO- TEXHOJIOTUH MHTEpHETA Bellei : yuedHoe mocodue / M. C.
OcHOBHAS OnOIoTEeUHAS Jlyoxos, I1. C. Cramesckuii, . H. flkoBuna. —
| TeDarVDa cucreMa Hosocubupck : HI'TY, 2017. — 80 ¢. — ISBN 978-5-7782-
patyp W3/1aTeNIbCTBA 3161-0. — TekcT : anekTpoHHBIH // JIaHb : SIEKTPOHHO-
Jlanb OoubnuoTeyHas cucreMa. — PexxuM JocTyna: sl aBTOpHU3.
nosip3oBareneil. https://e.lanbook.com/book/118206
TexHOMOruM CO3/1aHUsI MHTEIJICKTYaIbHBIX YCTPOUCTB,
S EKTPOHHO- MOJIKJTFOUYEHHBIX K MHTEPHET : yueOHoe mocodue / A. B.
6146J1HI())TeqHaﬂ [Ipuemsiiies, B. H. Kpyros, B. A. Tpesup, O. A.
b OcHoBHas cHCTeMa KopmakoBa. — 2-e usg., crep. — Cankr-IletepOypr : JIanp,
TUTEpaTypa A NATeNbCTRA 2018. — 100 c. — ISBN 978-5-8114-2310-1. — Texkcr :
H;I[{I) DIIEKTPOHHBIH // JIaHb : 2IeKTpOHHO-OUOIMOTEYHAs CHCTEMA.
— PexkuM ocTyna: Uit aBTOpH3. OJIh30BaTENEH.
https://e.lanbook.com/book/103911
S EKTPOHHO- [letun, B. A. Co3nanue ymHoro noma Ha 6aze Arduino / B.
GHGHHE’)TCI{HM A. Hetun. — Mocksa : JIMK TIpecc, 2018. — 180 ¢. —
3 OcHoBHas cHCTeMa ISBN 978-5-97060-620-9. — TekcT : 3neKTpoHHbIH // JIaHb :
TUTEpaTypa A IATEIECTEL DIIEKTPOHHO-OMOMMOTeYHas crucTeMa. — PesxxuM fgoctyna:
Haib 17151 aBTOPU3. MOJIB30BaTEIICH.
https://e.lanbook.com/book/107890
JIn, I1. Apxutexrypa unrepuera semuteit / I1. JIu ; nepeBon ¢
2;11(‘;11(:13 ;):::g;ﬁ anmmiickoro M. A. Paiitman. — Mocksa : JIMK Ilpecc,
4 OcHoBHas cHCTeMA 2019. — 454 c. — ISBN 978-5-97060-672-8. — Tekcr :
muTeparypa A ATeNLC TR SJIEKTPOHHBIH // JIaHb : 3IeKTpOHHO-OUOIMOTEYHAs CHCTEMA.
ﬂalI[-IB — PexxuM ocTyna: uist aBTOpU3. OJIb30BaTeNeil.
https://e.lanbook.com/book/112923
['punrapn, C. UnTepHer Bemeii: bynymee yxe 3aech / C.
gﬁgﬁ;ﬂ (T)g‘i(:;ﬂ ['punrapp ; nepesog M. Tpouienko. — MockBa : AnbnuHa
5 JlonomHUTEIBHAS cHCTeMa [TaGmumiep, 2016. — 188 c. — ISBN 978-5-9614-5853-4. —
nmuTepaTypa A ATeLC TR Tekct : anekTpoHHbIil // JIaHb : 37eKTpOHHO-OMOIOTEUHAS
HaHHL cuctema. — Pexxum goctyna: Juisi aBTOpH3. MOJIb30BATEIIEH.
https://e.lanbook.com/book/87981
S EKTPOHHO- Makapos, C. JI. Arduino Uno u Raspberry Pi 3: ot
MeTomaecKie o 6J‘II/II())T6‘{H8.${ CXEMOTEXHHUKH K MHTEpHETY Betel : pykoBoncTso / C. JI.
6 loco 6HI/I$I s cHCTeMa MaxkapoB. — Mockaa : JIMK Ilpecc, 2018. — 204 ¢. —
e aBiTeM e orga [[SBN 978-5-97060-730-5. — Texer : anextporssii // Janb :
penon H;I[{B QIIEKTPOHHO-O0MONINOTEeYHAas cucteMa. — PexxuM fgocryna:
JUIsl aBTOPU3. IIOJIb30BATEIICH.




https://e.lanbook.com/book/116131
DEKTPOHHO- AntTH, C. UHTEpHEeT Bemiei: Buaeo, aynuo, kommyraius / C.
MeTtoanyeckue S AnTTH. — Mocksa : JIMK Ilpecc, 2019. — 120 c. — ISBN
7 MocoOust st cCTeMa 978-5-97060-761-9. — TekcT : anekTpoHHbIH // JIaHb :
CaMOCTOSITEJIbHOM PIIEKTPOHHO-O0MOIMOTEYHAs cucTeMa. — PexuM fgocTyrma:
M31aTeIbCTBA .
paboTHI CTy/IEHTA Mo TUTSL aBTOPU3. TIOJB30BaTEINEH.
https://e.lanbook.com/book/123717
Mypomiies, /1. . Uutepuer Bemeii: Beenenue B
MeTomIecKie JJIEKTPOHHO- nporpaMMupoBaHue Ha arduino : yueOGHO-MEeTOANYECKOe
oco 6Hp1;1 15 OubIMoTeUHAS nocobue / /1. 1. Mypomues, B. H. [lImarkoB. — CaHkT-
8 . . cucreMa [leTepOypr : HUY UTMO, 2018. — 36 ¢. — Teker :
CaMOCTOSITEJIbHOM .
M371aTeIbCTBA JIEKTPOHHBIN // JIaHb : 3IeKTPOHHO-OMOIMOTEHAs CUCTEMA.
paboTHI CTy/IEHTA . .
Jlanb — Pexxum mocTtyma: 1ist aBTOpu3. OIb30BaTeNeH.
https://e.lanbook.com/book/136448
buprokoB, A. A. YMHbIE ycTpolicTBa 6€3011aCHOCTH Ha
DJIEKTPOHHO- .
MeTtoandeckue e MUKpOKOHTposutepax Atmel / A. A. buprokoB. — Mockaa :
9 Mocooust st cHCTeMa JIMK Ilpecc, 2017. — 162 ¢. — ISBN 978-5-97060-558-5.
CaMOCTOSATEJIbHOMN — Tekcrt : anexTpoHHbIH // JIaHb : SIEKTPOHHO-
M3/1aTeIbCTBA
paboTHI CTy/IEHTA Mame OubnuoTeyHas cucrema.. — PexxuM goctyna: JUist aBTOpu3.
noJsib3oBareniei. https://e.lanbook.com/book/100901

IlepeueHp MCIIONIB3YEMOTO IPOIPAMMHOIO 00OECTICUEHHUS:

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

[lepedenp ucnonb3yeMbIx NpohecCHOHANBHBIX 0a3 TAHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. Marepua/ibHO-TeXHHYECKOe o0ecreYeHue U CIUIITHHbI

No OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKETHI, KOMITBIOTEpHAS TEXHUKA,
Bun 3ansaruit ay)_l MpeIyCTaHOBICHHOE MPOTpaMMHOE 0OecTiedeHre, UCTIOIb3yeMOoe s
pa3IMYHBIX BUJIOB 3aHSATHHA
IIpakTnueckue 804 |KoMIIOHEHTHI /17151 IPOEKTUPOBaHuUs ycTpoiicTB IHTEepHETa Bellel,
3aHATHS U ceMUHApHI ((30) [KOMIBIOTEpHAS TEXHUKA




