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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 KHOepPUZNIECKIX
CHUCTEM, CYIIECTBYIOIINE TEXHOJIOTUN B UHTEPHETE
BEILICH
YMeeT: aHanu3upoBath cyuiectByomnme [oT-
TEXHOJIOTUU U IPUMEHSATh UX B KOHKPETHBIX
YK-2 CniocoGeH ynpaBisiTh TPOSKTOM Ha BCEX  [YCITOBHUSAX

JTanax ero KU3HEHHOTO LIMKJIa MeeT npakTUYECKUN OBIT: BIaCHUS
CIeMaJIbHON TEPMUHOJIOTUEN, HABBIKAMU
MPOrpaMMHUPOBAHUS KOHEUHBIX YCTPOUCTB,
HaBBIKAMH pa3pabOTKU MOJIENIeH U aITOPUTMOB IS
B3aUMOJICHCTBHS C MPOTPAMMHBIMU U allllapaTHBIMU
KOMIIOHEHTaMH

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

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

3. Mecro nucuuniunnbl B ctpykrype OII BO

[Tepeuenp npeanIecTBYOMUX JUCIUIUINH, [Tepedens nociaeayOUMX AUCIUIINH,
BUJIOB pabOT yueOHOro MmjiaHa BUJIOB paboT
1.0.10 TexHonoruu napauienbHOro
Her pOrpaMMHPOBAHUS,
1.0.06 CoBpemennsie MeTosbl DevOps




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

Pacnpenenenue no cemecrpam
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
[IpakTudeckue 3aHATHS, CEMUHAPHI U (MJTH) APYTHE BUIBI
ayauTopHbIX 3aHaTuil (I13) 128 64 64
JlaGopatopusbie pabotsl (JIP) 0 0 0
Camocmosmenvras paboma (CPC) 141,25 71,75 69,5
[ToxroroBka k 3adery 14,75 14.75 0
[ToaroroBka K MpakKTUYECKUM 3aHATHSIM 69 39 30
[lonroToBka K 3K3aMeHY 15,5 0 15.5
BrinonHenue u 3amura NpakTUYeCKUX 3aJaHUN 42 18 24
KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 18,75 8,25 10,5
Bu koHTpoIIs (3aueT, 1ud.3a4eT, SK3aMeH ) - 3a4er 9K3aMEH

5. Conep:kaHue IMCUUIIMHBI

N OO0beM ayTUTOPHBIX 3aHITHH 11O
o
pasﬂ_ena HaumeHoBaHue pazfenoB JUCHUILUIMHEIL BUJIaM B 4acax
Bcero JI| 113 JIP
1 OOG1ue BONpoCchl 000pyI0BaHHs, TEXHOJIOTHI 1 4 0 4 0
[IPOrpaMMHOI0 00eCTeYeHHs] MHTEpHETAa BelleH.
2 |lIporpamMmmMHOe oOecrieyeHne AJisi KOHEYHBIX YCTPOUCTB 48 0| 48 0
3 |becipoBogHbBIE CETH MEpPEAAYH JaHHBIX 30 0| 30 0
4  |[Iporoxos myOIMKaIMY JaHHBIX B HHTEpHETE Bellen 18 0| 18 0
5 |Ob6nayHble TEXHOIOTUU B UHTEPHETE Belleh 28 0 28 0
5.1. Jlekuun
He npenycmorpenst
5.2. lIlpakTyecKue 3aHATHS, CEMHUHAPbI
Ne Ne Kou-
HanmeHnoBaHue WM KpaTKOE CollepKaHUe MPAKTUIECKOTO 3aHATH, CEMUHApa
3aHATHU[pa3Iena BO




qaCoB

OO61mme Bompockl 000pyA0BaHUs, TEXHOIOTUH U MMPOTPAMMHOT0 00eCTIeueHuUs

1-2 1 . 4
WHTEpPHETA BEIIEH.
3-5 2 |OcHoBsI paboThI B onepannonHoi cucteme Linux Ubuntu. 6
Cpena pa3padotku Arduino IDE mnst mporpammupoBanus wiat WeMos D1 mini.
6-8 2 ([IpoBepka paborocrnocobHOCTH ¢ Tomombto "ckeru'-a Blink. Co3xanne 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, [IUM, ALTI.
Cpena pa3paborku ARM Mbed nist nporpammuposanus miar STM32NUCLEO-
12-14 2 [L152RE. IlpoBepka paboTOCIIOCOOHOCTH HA MPUMEPE TPOTrPaMM YIIPABICHUS 6
CBETOJINO/IOM, KHOTIKaMu, peine, LIIMM, AL, kHonmoyHO Ki1aBUaTyphl.
15-17 2  |BolmomHEeHHE MPaKTUYECKOTO 3aJaHUS - CO3/IaHUE DJIEKTPOHHOTO 3aMKa. 6
OnepanronHas cucteMa peainsHoro BpemeHr Mbed OS i mporpaMMHUpOBaHUS
18-20 5 [mmar Unwired Devices. [IpoBepka paboTocrmocoOOHOCTH HA IPUMEPE IPOrpaMm 6
U METEOJaTurKa, 1aTYhKa OCBEIIEHHOCTH, akcelepoMeTpa. Pemenue 3aga4u no
[10JTyUEHUIO [TOKa3aHUI CO BCEX TpeX AaTYMKOB Ha mmuHe [2C.
OmnepanuoHHas cucreMa peanbHoro Bpemenu Mbed OS jutst mporpamMmmupoBaHust
2123 5 |nmar STM32NUCLEO-L152RE. IIpoBepka paboToCIOCOOHOCTH Ha IPUMEPE 6
[porpamm Jyisi METeoJaTurKa, akCeJIepoMeTpa, JaabHoMepa. Pemenue 3agaun mo
[MOJTYYEHHIO MMOKa3aHUI CO BCEX TpeX AardyukoB Ha muHe [2C.
24-26 2  (BeimongHEHWE MPAKTUYECKOTO 3aJaHus - U3MEPUTENh BIAKHOCTH Ha (hapMcKIIase. 6
2799 3 Pabota ¢ Wi-Fi monynem ¢ ESP82V66 Ha riarax Unwired Devices. [lepenaua 6
MaHHBIX Yepe3 MOCIeA0BaTEeNbHBIN MOPT.
30-32 3 Pa6ota ¢ Wi-Fi momynem ¢ ESP8266 Ha mnarax STM32NUCLEO-L152RE. 6
[lepenaya JaHHBIX Yepe3 MOCIIEI0BATEIIbHBIN TOPT.
33.35 3 Pabora ¢ ceThio L(iRa Ha ruiatax Unwired Devices. [lepenada qanabix uepes 6
[10CJIEJOBATEbHBIN MOPT.
36-38 3 Pabota c ZigBee momynem XBee nHa muratrax STM32NUCLEO-L152RE. 6
Opranuzaius mesh-ceru.
39-41 3 |BhinmonHeHUE NPaKTUUYECKOTO 3aJaHus - Iepeaaya JaHHbIX C METEOCTAHIUU. 6
[Tporokonmr MQTT. I'paduueckue kmuenTsl 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
cepBep 110 WiF1 ¢ KOHEYHBIM YCTPOMCTBOM
O6naunas miargopma IBM Cloud. [Tpumep IBM Cloud Quickstart.
51-53 5  |[Kommynukanuu yepe3 cMapTdhon, uepe3 MQTT. OrnpaBka maHHBIX C IUIATHI 6
KOHEYHOT'0 YCTPOMCTBA.
54-55 5 |Co3nanue npuaoKeHUi B oOIake. 4
56-58 5 |Pabora B cepBepHoM npuiokeHnd Node-RED 6
59-61 5  |BbINOTHEHHUE MPAKTUYECKOTO 3aJJaHUS - OXpAHHAsl CUCTEMA 6
62-64 5  |BpInonHEHUE NPAKTUYECKOTO 3aJaHUS - YMHBIE JKaIIFO3U 6

5.3. JlaboparopHbie padoThI

He npenycmoTtpenbt

5.4. CamocrosiTesibHasA padoTa CTyAeHTA




Brimonuenune CPC

Criucok nureparypsl (¢ yKkazaHHEM Kon-
[Tonux CPC pasnenos, raB, cTpanuil) / cceuika Ha  [CemecTp| BO
pecypc 4acoB
B snexkrponHoM Buje: 1-4 ocHOBHast
[lonrotoBka K 3a4eTy uTeparypa, 7-9 MeTonuyeckue nocoous 1 14,75
st CPC.
B snekTponHoM Buje: 1-4 ocHOBHast
[loaroToBKa K MPaKTUYECKUM 3aHATUAM Teparypa, 7-9 MeToauyecKue mocoous 2 30
g CPC.
B snektponHoM Buje: 1-4 ocHOBHast
[lonroToBKa K 3K3aMEHY uTeparypa, 7-9 MeToguyecKue mocoous 2 15,5
g CPC.
B snexktponHoM Bujie: 1-4 ocHOBHas
BolnosHEHNE U 3a1UTa IPAKTUYECKUX
. nuTeparypa, 7-9 MeToguyecKkue mocoous 2 24
3a/1aHui
g CPC.
B snexkrponHom Buje: 1-4 ocHOBHas
[TonroToBKa K MPakTUYECKUM 3aHATUSAM nuTeparypa, 7-9 MeToguyecKkue nocoous 1 39
st CPC.
B snexkrponHom Buje: 1-4 ocHOBHast
BrInomTHEHNE U 3alUTa TPAKTUYECKUX
N nmuTeparypa, 7-9 MeTonuyeckue mocoous 1 18
3a/1aHui
st CPC.

6. ®oH/1 O1IEHOYHBIX CpeaCTB 1JIA NMIPOBCACHHUSA TEKYIIECI0 KOHTPOJIA YCIIEBACMOCTH,
HpOME)I(yTO‘IHOﬁ arTeCcralnnumn

KonTposnb kauecTBa 0cBO€HMsI 00pa30BaTEIbHON MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [losio’keHrEM 0 OalTbHO-PEHTHHIOBOM CHUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IEeSITEIIHHOCTH 00yJaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

Hazanue -
Ne | Ce- Bun Makc. TEHIBA-
KOHTpoOJbHOTO  (Bec [Mopsimox HaYMCIIeHUsT OAIIIIOB
KM|mectp| koHTpoms MEPOTIPHSITHS 6amn eTcs B
[1A
2 OaJia - MOCTAaHOBKA 3aa4d IS
BBHITIOJTHEHUSI TPAKTUYECKOTO 3a1aHUS
4 Ganna - IeMOHCTpAIUs PEIICHHON
1 1 Texymmii Coznanue | | 10 [3R@dH, MCTIpaBICHHE KO Mo ader
KOHTPOJIb |3JICKTPOHHOTO 3aMKa [PEKOMEHIAIMH TTPETIOIaBaTelIs,;
2 6asna - opopMIIEHHE OTUETA;
2 Oajia - OTBETHI Ha BOIIPOCHI 1O
MPAKTHYECKOMY 3aJaHIIO
2 Oajia - MOCTaHOBKA 3a7]a4ul JIJIst
BBITIOJTHCHHS TPAKTUICCKOTO 3 TaHUS
4 Oasia - IeMOHCTpaIus PeIIeHHON
Texyuui Wsmepnrenh 3a1a4n HcﬂnpaBneHI;euKOJII; o
2 1 BJI&JKHOCTH Ha 1] 10 ’ 3a4eT
KOHTPOJIb PEKOMEHAINU TIPETIOIaBaTeNs;
dbapmckiane
2 6anna - ohopMIIEHHE OTYETA;
2 0ajia - OTBETHI Ha BOIIPOCHI IO
MIPAKTHYECKOMY 3aJaHHIO
3 1 [Tpome- 3ayer - | 10 |3agerHas paboTa MPOBOAMTCS B 3a4yeT




KYTOUHAS
arTecTamnus

nucbMeHHOU Gopme. CTyneHTy
BBIZIACTCS OMIIET, CoiepIKaniuii 2
BOTIPOCOB M3 TIEPEYHS KOHTPOJIBHBIX
BOIIPOCOB K pazzenam IucuuIuiHbel. Ha
BBITTOJIHEHHE PA0OTHI OTBOAUTCA | yac.
[IpenogaBarens npoBepseT
BEITIOJTHEHHYIO PaboTy U 1pu
HE0OXOJMMOCTH 33J1a€T YTOUHSIOIIHE
BOTIPOCHI.

OTBETHI Ha KaXbIil BOITPOC
OLICHUBAIOTCSI 110 MATUOATUILHOU
CUCTEME.

5 6aJIoB - MIPABWIIBHEIN OTBET;

4 Ganna - mpaBWIbHBIN OTBET C
HE3HAYUTEITbHBIMUA HETOYHOCTSIMU WU
YIYLIEHUSMU;

3 Ganta - mpaBUIBHBIN OTBET €
HE3HAYUTEIbHBIMU OIIMOKAMU;

2 Oaia - OTBET C OLINOKAMU;

1 Gasi - OTBET C TPyOBIMH OITMOKAMH;
0 6asIoB - HEBEPHBIN OTBET.

Texymnii
KOHTPOJIb

ITepenaya gaHHBIX C
METEOCTaHIIUH

10

2 Oajia - MOCTaHOBKA 3a7]auul JIJIst
BBITTOJTHCHUS MPAKTHYCCKOI'0 3a1aHUA
4 Gasia - TeMOHCTpAIUs pelIeHHON
3aJ1a4M, UCTIpaBJICHUE KOJa T10
PEKOMEHAAINN TIPETIO/IaBaTeNs;

2 6anna - ohopMIICHHE OTYETA;

2 Oajuia - OTBETHI HA BOMIPOCHI IO
MIPAKTHYECKOMY 33 JaHHIO

OK3aMCH|

Texymnii
KOHTPOJIb

Bs3aumoneiicTBue
nokainsHOro MQTT-
cepsep no WiFic
KOHEYHBIM
YCTPOHCTBOM

10

2 Oajuia - MOCTaHOBKA 3aJjauul ISl
BBITOJIHEHHSI TPAKTUYECKOTO 33 JaHUs
4 Gasnma - 1eMOHCTpaIs PEIICHHON
3aJ]a4M, UCTIpaBJIEHUE KOJa T10
PEKOMEHAIMY TIPENOAaBaTels;

2 6asna - opopMIIEHUE OTUETA;

2 Oajuia - OTBETHI Ha BOIIPOCHI IO
PAKTUYECKOMY 3a/1aHUI0

OK3aMCH

Texymnmi
KOHTPOJIb

OXpaHHaH cucreMa

10

2 0aja - MOCTaHOBKA 3a4auM IS
BBITIOJTHCHHSI IPAKTUIECKOTO 3aJaHMS,
4 Gana - IeMOHCTpAIUs PEIICHHON
3a/1a4M, UCTIPABIIEHUE KOJIa TIO
PEKOMEH/TAIMH TTPETOIaBaTeIs;

2 Gaia - ohopMIICHHE OTUETA;

2 Gasa - OTBETHI Ha BOIIPOCHI 11O
MPAKTHYECKOMY 33 JaHHUIO

OK3aMCH|

Texymui
KOHTPOJIb

VYMHBIE KaTF03U

10

2 Oajuia - MOCTaHOBKA 3a7auM JIJIst
BBITTOJTHEHHS TPAKTUIECCKOTO 33 JaHHS
4 GaJa - IEeMOHCTpALUs pelIeHHON
3aJ1a49M, UCTIpPaBIICHUE KOJIa T10
[PEKOMEHIAIMK TIPETIoIaBaTelIs;

2 6anna - ohopMIICHHE OTYETA;

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

OK3aMCH|

[Tpome-
KYTOYHAsI

DK3aMeHaIMoHHAasa
pabora

15

OK3aMeHaloHHas padoTa IPOBOAUTCS
B nicbMeHHOU dopme. CTynieHTy

OK3aMCH|




arTecTauus BBIJIACTCS OUIIET, CONIepIKaIIUi
Bonpoca u3 nepeyns. Ha BemmonHenue

paboTel oTBOAMTCA 1 Yac.
[IpenogaBarens npoBepseT
BEITIOJTHEHHYIO Pa0oTYy.
OTBETHI Ha KaXbIil BOITPOC
CHCTEME.

4 Ganna - mpaBWIbHBIN OTBET C

YITyIICHUSIMUY;
3 Gauta - mpaBUIIBHBIN OTBET €

2 Oaia - OTBET C OLINOKAMU;

0 6asIoB - HEBEPHBIN OTBET.

OLICHUBAIOTCS IO NATHOATUIEHON
5 0ayIoB - MIPaBWIBHEIN OTBET;

HC3HAYUTCIIbHBIMY HCTOYHOCTAMU HUJIN

HC3HAYUTCIIbHBIMHA OI_HI/I6KaMI/I;

1 Gasi - OTBET C TPyOBIMH OITMOKAMH;

3

5 6aoB - 3a KAKIYIO CTAThIO,
ITogaua 3asBKH Ha oonee 15 Gannos;

9 1 bonyc  |[lyOnuxamms crareit| - | 15 |kokypc YMHUK;

IMPC3CHTALINU K OYHOM 3alluTe;

koHKypc YMHUK. 10 6anyoB - 3a mojayy 3asiBKU Ha

110 TEME 15 GanoB - 3a BBIXOJ 3asIBKU B (pHHAT
JUCLIUIUIUHBI. koHKypca Y MHUK, nmonroroska

HO HC

3a4CT

5 6amoB - 3a KAKIYIO CTAThIO,
Ilomaua 3asaBku Ha oouee 15 Ganos;

10| 2 bonyc |IlyOnuxamus crareit| - | 15 |kokypc YMHUK;

IMPC3CHTALlNHN K OYHOM 3alllUTEC;

koHKypc YMHUK. 10 6ansoB - 3a moJavy 3asiBKU Ha

10 TEME 15 GannoB - 3a BBIXOJ] 3asIBKU B (pUHAT
JUCLIUIUIUHBI. koHKypca Y MHUK, nmonroroska

HO HC

OK3aMCH|

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS

Bun
IIPOMEKYTOYHOMN
aTTeCTalluH

[Ipouenypa nposenenus

Kpurepun
OLICHUBaHUs

OK3aMCH

[Ipu oneHMBaHUM PE3YABTATOB YUEOHOM NEATEIBHOCTH
o0yyaromnierocs Mo AUCIUILTNHE UCTIONb3yeTCs OaibHO-
PEHUTHHTOBAs CHCTEMa OIIEHUBAHUS PE3yJIbTaTOB yU4eOHOM

nestensHOCTH oOydaromuxcs (ITonoxenne o BPC yTBepxkaeHo
npukaszoM pekropa ot 24.05.2019 . Ne 179, B penakuuu npukasa
pekropa ot 10.03.2022 . No 25-13/09). Onenka 3a JUCIUILTUHY
dbopMupyeTcsi Ha OCHOBE MOJIYYEHHBIX OLIEHOK 32 KOHTPOJIbHO-
PEUTUHTOBBIE MEPOTIPUATHS TEKYIEro KOHTPOIIsl. OTIUYHO:
Benmnuuna pelitunra obyvatomierocs mo gucrumiaae 85...100 %.
Xopormio: Bennunnaa peiiTiHra 00y4aronerocst no AUCIUTUIMHE
75...84 %.YnoBneTBopuTeapHO: BenuunHa pedTuHra
oOyuaromierocs no aucuurinae 60...74 %. HeynoBiaeTBOpUTENbHO:
Benmnuunna pelitunra obyvatomierocs mo gucrumuiaae 0...59 %.
Ecnu cTyneHT He comnaceH ¢ OLEHKOM, MOJTy4YeHHOH 1o
pe3yabTaTtaM TeKYyIero KOHTPOJIsl, CTYAEHT IPOXOAUT MEPOIIPHUITHE
MPOMEXKYTOYHON aTTeCTalluy B BUJE SK3aMEHAIIMOHHON pabOTHlI.
DK3aMeHaIMoHHas padoTa MPOBOAUTCS B MUCBMEHHOU (hopMme.
CTyzneHTy BblIaeTcsi OWIIeT, Coaep Kaivii 3 BOIIpoca U3 MepeyHsl.

B cooTBeTcTBUHN
c . 2.5,2.6
[Tonoxenus




Ha Brimonnenue pabots! otBoautcs 1 vac. [Ipenonasarens
MIPOBEPSET BBHIMTOTHEHHYIO paboTy. OTBETHI Ha KasKbIi BOIPOC
OLIEHUBAIOTCA O NMATHOATFHON cucTeMe. 5 6allIoB - MPaBUILHBIN
0TBeT; 4 Oasuia - MpaBUJILHBINA OTBET C HE3HAUYUTEIBHBIMU
HETOYHOCTSIMH WIIN YIyHICHUSIMH; 3 6asuia - mpaBUIbHBIA OTBET C

HE3HAUYUTEIBHBIMU OITHOKaMH; 2 0ajijaa - OTBET ¢ OIIMOKaMH; |
0aJ - oTBET ¢ TPyOBIMU omnOKamu; 0 OAJIJIOB - HEBEPHBII OTBET.
O6mas oreHka GopMUPYETCsI Kak CpeAHee 3a TPH OTBETA. €CIIU
cpennee 4.5 U BbILIE - TO CTABUTHCS OlLlEHKa oTiinyHO. Ecnu ot 3,5

10 4,5, TO CTaBUTHCS OLIEHKA XOPOILIOo, €ciin oT 3 110 3,5, TO

CTaBUTKCS OLIEHKA yIOBJIETBOPUTEIHHO, €CITU HIDKE 3, TO CTAaBUTHCS

OIICHKA - HeyJJOBIETBOPUTENbHO. DUKcalys pe3ylnbTaToB yueOHOU

JESTEIILHOCTH 10 TUCIUTUINHE TPOBOUTCS B JICHD dK3aMeHa MPU
JUYHOM NPUCYTCTBUU CTYJICHTA.

3a4CT

[Ipu oneHMBaHUM PE3YABTATOB YUEOHOM NEATEIBHOCTU
00y4Jaromerocs 1o JUCUUIUIMHE HCTIONb3yeTcsl 0aIbHO-
pEeNTHHIOBas CUCTEMA OLIEHUBAHUS PE3yJabTaToOB y4eOHOI

nestenabHocTH oOyyaromuxcs (ITonoxenne o BPC yTBepxneHo
npuka3zom pekropa ot 24.05.2019 . Ne 179, B penakuuu npukasa
pekxtopa ot 10.03.2022 r.No 25-13/09). Ouenka 3a AUCHUILTHHY
dbopMupyeTcsi Ha OCHOBE MOJIYYEHHBIX OLICHOK 32 KOHTPOJIbHO-
PEUTUHIOBBIE MEPONPUATHUS TEKYILETO KOHTPOJISL. 3a4TEHO:
Bemnuuna pelitunra obyvatomierocs mo gucrumuiaae 60...100 %.
Hezaureno: Bennumnna pelTuHra o0ydaronerocs no AUCHUITHHE
0...59 %. Ecnu cTyneHT He comTaceH ¢ OIEHKOH, MOTy4YeHHOH 110
pe3yabTaTtaM TEKYIEro KOHTPOJIS, CTYAEHT IPOXOAUT MEPOIIPUATHE
IPOMEKYTOYHOM aTTecTalliy B BUJE 3a4€THON paboThl. 3aueTHas
paboTa mpoBOAUTCS B MUCbMEHHOH popme. CTyneHTY BblIaeTCs
OwIeT, comep KaIIfil 2 BOMMPOCOB U3 NIEPEUHST KOHTPOIBHBIX
BOIIPOCOB K pazjiesiaM JUCHMILIMHBL. Ha BeImoaHeHune paboThl
orBonuTcs 1 yac. [IpenogaBarens NpoBeEPsIET BHIIOIHEHHYIO
paboTy 1 pu HEOOXOAMMOCTH 33J]a€T YTOYHSIOIINE BOIIPOCHL.
OTBeTHI Ha KaXABI BOMTPOC OIEHUBAIOTCS IO MATHOAIITEHOM
cucreMe. 5 0anioB - MpaBUIIbHBINA OTBET; 4 Oaia - NpaBUIbHBIN
OTBET C HE3HAUUTEIbHBIMU HETOUHOCTSIMH UJIH YIYIIEHUSMU; 3
0asuia - MpaBUIIBHBIN OTBET C HE3HAYUTEIbHBIMU OLIHOKaMU; 2
OaJa - oTBET ¢ ommOKkamu; 1 6a - OTBET ¢ TPyOBIMU OLIMOKAMU;
0 6amoB - HeBepHBIN oTBeT. O0IIas oLeHKa popMupyeTcs Kak
CpEIIHEE 3a JIBa OTBETA. €CIIU CPEIHEE 3 U BBIIIE - TO 3a4ET
CUMTAETCS MPOMAEHHBIM YCIEIIHO. €CIIN HIKE 3, TO CIEyeT
OlleHKa - He3auTeHo Dukcanys pe3ynbraToB yueOHOM
JEATENIBHOCTH 10 AUCLUIIIMHE IPOBOANUTCA B IEHB 3a4e€Ta IpU

JIMYHOM IIPUCYTCTBHUU CTYACHTA.

B cooTBeTCTBUH
cm. 2.5,2.6
[lonoxxenus

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

KommereHmnn

Pesynbrarer 00ydeHus

YK-2

3HAeT: MPUHIIUITBI OPraHu3aluu KuOep(HU3NIecKuX CUCTEM,
CYIIECTBYIOIINE TEXHOJIOTHH B HHTEPHETE BEIICH

YK-2

'YMmeeT: aHanu3npoBath cymectByronme [oT-TexHonoruu u npuMeHsTh
X B KOHKPETHBIX YCIOBHUSIX

YK-2

NMmeer HpaKTI/I‘ICCKI/Iﬁ OIIBIT: BJIaACHUA CH@HI/IaHBHOﬁ TepMHHOHOFHCﬁ,
HaBbIKaMU MPOTrpaMMHPOBAHUA KOHCUHBIX yCTpOfICTB, HaBBIKaMH

p8.3pa60TKI/I MO,I[CJ'IGﬁ W AJITOPUTMOB IJIsA BSaHMOﬂCﬁCTBHﬂ C




[MPOrpaMMHBIMHU U allllapaTHEIMU KOMIIOHCHTaAMHA

OIIK-2

3HaeT: OTEeYECTBEHHBIE U 3apyOeKHbIE JOCTHKEHHS B 00JIaCTH
[TPOTrPaMMHO-AINIAPATHBIX KOMIUIEKCOB MHTEPHETA BEIEeH

OIIK-2

'YMeeT: onpenensaTh CepBUCH, PyHKLINU U BHIOMPATh TEXHOJIOTHUH UX
peanu3aium npu pa3padboTke kudepHu3ndecKux mporpaMmMHO- HHHA A
anmnapaTHbIX KOMIIOHEHTOB

OIIK-2

Mmeet HpaKTI/I‘ICCKI/Iﬁ OIIBIT: CAMOCTOATCIIBHOTO IIPOCKTUPOBAHUA U
pcain3allui KOMIIOHCHTOB MHTCPHCTA BCH.[CI‘/'I

TumnoBsie KOHTPOJIBHBIC 3alaHUS 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B

ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M HH(OPMAIIMOHHOE O0ecnedeHue TUCIUIIIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTAMS
@) OCHOBHAs TUMepamypa:

He nmpenycmorpena

6) OononHumenbHas IUmepamypa:

He npenycmotpena

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANbL NO OUCYUNTUHE, UMerowuecs: 8 bubiuomexe:
He npenycmorpenst

2) Memoouueckue YKazanus 0Jis. Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL:

MGTOI[H‘ICCKI/IG YKa3aHusA 10 AUCHUIIIINHE

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMeHTaIUs

Haumenosanue
Ne Bun peeypeas | bubnuorpaduieckoe omnucanue
JTUTEpaTyphbl AIIEKTPOHHOMN
bopme
Ilyoxos, 1. C. Pemenue npakTudeckux 3aaa4 Ha 0aze
JJIEKTPOHHO- TEXHOJIOTUH WHTEpHETA Bellei : yuedHoe mocodue / M. C.
OcHOBHAS OnOIMoTEeUHAS Iyokos, I1. C. Cramesckuit, 1. H. fIlkoBuna. —
1 nteparypa cucreMa Hosocubupck : HI'TY, 2017. — 80 ¢. — ISBN 978-5-7782-
M371aTeIbCTBA 3161-0. — Tekcr : anexkTpoHHbIH // JlaHb : 271€KTPOHHO-
Jlanb OoubnuoTeyHas cucremMa. — PexxuM JocTyna: s aBTOPHU3.
noJsib3oBarenei. https://e.lanbook.com/book/118206
TexXHONIOTHH CO3aHMsI HHTEJUIEKTYyalIbHBIX YCTPOUCTB,
DEKTPOHHO- MOJIKJIFOUYEHHBIX K MHTEPHET : yueOHoe mocodue / A. B.
[Ipuemsiiies, B. H. Kpyros, B. A. Tpesup, O. A.
OubnroTeyHas
b OcHoBHas cHCTeMa KopmakoBa. — 2-e uzg., crep. — Cankr-IletepOypr : Jlanp,
TUTEpATypa I — 2018. — IOOvc. — ISBN 978-5-8114-2310-1. — Texkcr :
Mo DIIEKTPOHHBIH // JlaHb : 2IeKTpOHHO-OUOIMOTEYHAs CHCTEMA.
— Pexxum jocTyma: uist aBTOpHU3. TIOJB30BaTEleH.
https://e.lanbook.com/book/103911
OCHOBHAS DIIEKTPOHHO- [Tetun, B. A. Co3nanue ymHoro noma Ha 6aze Arduino / B.
3 reparypa OubnroTeuHas A. [lerun. — Mocksa : JIMK Ilpecc, 2018. — 180 c. —
crucTeMa ISBN 978-5-97060-620-9. — TekcT : 3neKTpoHHBIH // JIaHb :




U3/1aTeNIbCTBA DIIEKTPOHHO-OMOMMoTeuHas cucrema. — Pexxum nocryna:
JlaHb 17151 aBTOPU3. MOJIB30BaTEIICH.
https://e.lanbook.com/book/107890
DeKTpOHHO- Jlu, H; Apxurektypa HHTEpHETa Belller /1. JIu ; mepeBof ¢
- aHruiickoro M. A. Palitman. — Mocksa : JIMK Ilpecc,
OcHoBHas 2019. — 454 c. — ISBN 978-5-97060-672-8. — Texkcr :
cucreMa .
nuTepaTypa 2IIeKTPOHHBIN // JIaHb : 3IeKTPOHHO-OMOIMOTEYHAs CUCTEMA.
M371aTeIbCTBA .
Mo — PexxuM ocTyna: Uit aBTOpU3. OJIb30BaTeNeil.
https://e.lanbook.com/book/112923
NEKTPOHHO- Fanrasz,‘C. Hurepuer Bemeit: bynyiee yxe 3'z[ecr, / C.
6H6IOTC I AS ['punrapn ; nepeson M. Tpomenko. — MockBa : AnbninHa
JlonomHUTENBHAS cHCTeMa [TaGmumiep, 2016. — 188 c. — ISBN 978-5-9614-5853-4. —
nuTeparypa A IATEIIECTED TekcT : anexkTpoHHbIH // JlaHb : 3IEeKTPOHHO-OMOIMOTEUHAs
HaHHL cuctema. — Pexxum gocTtyna: Jyisi aBTOpH3. MOJIb30BATEIIEH.
https://e.lanbook.com/book/87981
Makapos, C. JI. Arduino Uno u Raspberry Pi 3: ot
DNEKTPOHHO- CXEMOTEXHHKHU K UHTEPHETY Belieit : pykoBoacTso / C. JI.
MeTtoandeckue OuOIMOTeUHAS MaxapoB. — Mockaa : JIMK Ilpecc, 2018. — 204 ¢. —
Mocoous 1ist cucreMa [SBN 978-5-97060-730-5. — TekcT : anekTpoHHbIi // JIaHb :
[pernogaBaress W3/1aTeNIbCTBA HJIEKTPOHHO-OMOIMoTeyHast cuctemMa. — Pexum fgocryna:
Jlanb JUIsL aBTOPU3. TIOJIb30BaTENEH.
https://e.lanbook.com/book/116131
AntTH, C. UHTEepHET Bemiei: Bueo, ayauo, kommyrtamnus / C.
MeTomuuecKHe gigﬁ;ggle{izﬂ Anrti. — Mocksa : JIMK Ilpecc, 2019. — 120 ¢. — ISBN
HocoOus IS cHCTeMa 978-5-97060-761-9. — Tekcr : anexTpoHHbIH // JlaHb :
CaMOCTOSITEJIBHOI DIIEKTPOHHO-OMOMMoTeuHas cucrtema. — Pexxum nocrymna:
U3/1aTeNIbCTBA .
paboThI CTyieHTa Mo U1 aBTOPU3. TI0JIb30BaTENEH.
https://e.lanbook.com/book/123717
Mypomies, /1. . Uarepuer Beweii: Beenenue B
MeToMTHeCKIe DIEeKTPOHHO- porpaMMupoBaHue Ha arduino : yaeOHO-MeToTuIeCcKOe
noco6HH;1 - OoubmuoTeuHas noco6ue / /I. 1. Mypomues, B. H. IlImatkoB. — CaHKT-
g . cucrtema [TerepOypr : HUY UTMO, 2018. — 36 c. — Tekcr :
CaMOCTOSITEJIbHOM .
U3/1aTeNIbCTBA HIIEKTPOHHBIN // JIaHb : SIeKTPOHHO-OMOIMOTEUHAs CHCTEMA.
palboThI CTy/IeHTa .
Jlanb — Pexxum nocTtyna: ajisi aBTOpH3. MOJIb30BATEIEH.
https://e.lanbook.com/book/136448
buprokoB, A. A. YMHbIe ycTpoiicTBa 6€30M1aCHOCTH Ha
DJIEKTPOHHO-
MeToauueckue e MukpokoHTposepax Atmel / A. A. buprokoB. — Mockaa :
mocoOus Ans CHCTEMa JIMK Ilpecc, 2017. — 162 c. — ISBN 978-5-97060-558-5.
CaMOCTOSITEJIbHOM — TexcT : anekTpoHHbIH // JIaHb : 3IEKTPOHHO-
M371aTeIbCTBA
paboThI CTy/IeHTa Mo O6ubnuoreyHas cuctema.. — PexuM gocTymna: s aBTopH3.

noJsib3oBarenei. https://e.lanbook.com/book/100901

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUECHHUS:

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

[Tepeuens ucnonab3yeMbix NpodeccruoHanbHbIX 0a3 JaHHBIX U UH(OOPMAIIMOHHBIX

CIIpaBOYHBIX CUCTCM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHue I CIUIIITUHBI




No OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
Bun 3anstuii . I_l MPEIyCTAHOBJICHHOE TIPOTPaMMHOE 00eCIIeUeHHE, UCTIOIb3yeMOe JIIs
al pa3JIMYHBIX BUJIOB 3aHITUI

[IpakTnueckue 804 |KoMITIOHEHTHI 17151 IPOEKTUPOBaHUs ycTpoiicTB IHTEpHETa Bellel,
3aHSTHUS U ceMUuHaphl [(30) |KOMIIbIOTEpHAs TEXHUKA




