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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: IPUHIUIIBI OpraHru3allui 1
(YHKIIMOHUPOBAHUS HHTEPHETA BEIIEH,
CYILECTBYIOIIHE TEXHOJIOTUH B 00JIaCTH HHTEPHETA
BEIICH, OCHOBHBIC HAIIPABIICHHS PA3BUTHS B
00acT MHTEpHETA BElIeH

YMeeT: aHaNIn3upOBAaTh B3aMMOCBS3U OCBAaBAEMBIX
00BEKTOB U ACJIaTb COOTBCTCTBYIOIIHEC BIBOAbLI,
pa30MpaThCs B CYHIECTBYIOMINX TEXHOIOTHIX
WHTEpPHETA BEUIEH U IPUMEHSITh UX K KOHKPETHBIM
3a71a4aM, NCTIOJIb30BATh MMONCK HH(OPMAIH B CETH
UHTEPHET

MeeT MpakTUYECKHUil OTBIT: UCTIOIb30BAHHUS
CIIEMAJIbHON TEPMHUHOJIOTUH, IIPOIPAMMHUPOBAHHUS
KOHEYHBIX YCTPOUCTB, pa3pabOTKU MoJeNei 1
AJITOPUTMOB JIA B3aHMOH€ﬁCTBHH C IMporpaMMHbBIMHU
W anmapaTHBIMKA KOMITIEKCAMH

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
(YHKIMOHMPOBaHMS TEXHOJIOTMH MHTEPHETA BelleH,
CYILECTBYIOIINE TEXHOJIOTUHU B 00JIACTH UHTEPHETA
BEILICH

YMeeT: aHaJIM3UpOBaTh HH(GOPMAIUIO U IPUMEHSITh
[OJIyYEHHbIE 3HAHUS Ul PEIIECHUS IOCTaBIEHHBIX
3ajad, paboTaTh C MUKPOKOHTPOJLIEpaMH U
OCHOBHBIMH OTJIaJJOYHBIMU IUIaTaMH,
MIPOEKTUPOBATH LETOCTHBIE CUCTEMBI HHTEPHETA
BEILICH

HmMeeT mpakTHYEeCKUI OMBIT: TPOrPaMMHUPOBAHUS
KOHEYHBIX YCTPOMNCTB, MOAKIIOYEHHS] KOHEUHBIX
YCTPOWCTB B CETh, CO3AAHUS IPOIPAMMHOIO
perieHnst 00pabOTKU U XPaHEHHsI TAHHBIX C
MpUMEHEHHEM OOJIaYHbIX TEXHOJIOTUN

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

1.0.21 ITakeThl NpUKIAIHBIX IPOTPAMM,

1.0.06 Nudopmaruka,

1.0.12.03 O6BbEKTHO-OPUEHTHPOBAHHOE
[IpOrpaMMHUPOBaHHE,

1.0.12.01 OcHOBBI NpOrpaMMHUpPOBaHHS,

1.0.12.02 ITporpaMMupoBaHu€e Ha sI3bIKax BBICOKOTO
YPOBHS,

YueOHast MpaKTHUKa, HAYYHO-HCCIIEe0BaTeNbCKas
pabota (MmoyrydeHre TEPBUYHBIX HABBIKOB HAYYHO-
HCCIIeI0BaTeIbCKON paboThl) (4 cemecTp)

1.0.17 IIpaBoBeneHue,
1.0.24 T'eonHpOPMAITMOHHEIE CHCTEMBI,
1.0.07 Oxonorus

Tpe6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XO,Z[I/IMBIM
IIpu OCBOCHUU ,ZIaHHOfI JAUCTUITIINHBI 1 HpI/I06p€T€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAMICCTBYONTUX JUCITUATIIIAH:

Hucuunimna

TpeboBanus

1.0.21 ITakeTsl NpUKIaJHBIX IPOrPAMM

3HaeT: COCTaB ¥ (PYHKIIMOHAIBHBIEC BO3MOKHOCTH
TEKCTOBOTO penakropa MS Word, starbt
KOMITUJISILIAK U CTPYKTYPY CTaHAAPTHOTO
KOMITHJISITOPA, & TAK¥KE TEOPETUICCKHUE OCHOBBI
MePEeBO/Ia MPOrPAMMEI Ha SI3bIKE BEICOKOTO YPOBHS B
UCTIONTHsAEMYIO (hOpMy YMEET: UCIIOJIb30BaTh
BO3MOYKHOCTH TEKCTOBOTO penakropa MS Word,
UcaTh MaKpOCHI, COCTABJIATH 00padaThIBAFOIIHI
ABTOMAT Ha OCHOBE CYIIECTBYOIINX
CHHTAKCUYECKHUX MpaBui MIMeeT npakTHyeCKHi
OTIBIT: pa0OThI C COBPEMEHHBIM TEKCTOBBIM
penakTopoM MS Word npu cocTaBieHUN TEKCTOBBIX
TOKYMEHTOB, BJIa/ICHUSI HABBIKAMH COCTaBJICHUS
00pabaThIBarOIIETO aBTOMATa

1.0.12.03 OO6BEKTHO-OPHEHTHPOBAHHOE
[POrpaMMUPOBAHKE

3HaeT: OCHOBHbIE BO3MOXKHOCTH COBPEMEHHBIX
UHTETPUPOBAHHBIX CPe pa3padOTKU MPOTrPaMMHOTO
o0ecrieyeHHss Ha 0ObEKTHO-OPUEHTHPOBAHHBIX
SI3pIKaX IPOrPaMMUPOBAHUS; BO3MOKHOCTH
KOMIIMJIATOPOB IPOTrPAMMHBIX IIPOEKTOB O]
[pa3IMYHbIE ONEPAIMOHHBIE CHCTEMBI; HAOOPHI
UHCTPYKLMHN 17151 CHCTEMHBIX YTUIIUT
AQBTOMAaTHYECKOW COOPKH MPOTPaMMHOTO
o0ecrieyeH!s: ¥ yCTaHOBKU IIPOTrPAMMHBIX I1aKETOB
00BEKTHO-OpPUEHTHUPOBAHHBIX OMOINOTEK U
(bpelitMBOPKOB, METO/IbI Pa3pabOTKH aJIrOPUTMOB U
NporpaMM B paMKax 00BbEKTHO-OPUEHTHPOBAHHON
napaJurMbl IPOrpaMMHUPOBAHNS HA COBPEMEHHOM
SI3BIKE BBICOKOTO YPOBHS; TPUHIIUIBI OOBEKTHO-
OpPUEHTUPOBAHHOI NMapagurMel: abCTparupoBaHue,
WHKAICYIISLNs, HACIEJOBaHUE, TOTUMOP(H3M;
OCHOBHBIE€ CHHTAaKCUUECKHE KOHCTPYKIMH
00BbEKTHO-OPUEHTUPOBAHHOI'O SI3bIKA
POrpaMMHUPOBAHMSL: KJIACChI, 110JIs1, CBOMCTBA,
METOJIbI, BBIPAKEHHS, COOBITHS; METOBI
0000I1I€HHOTO TPOrPaMMHUPOBAHHUS; METO/IbI OLIEHKH
CJIO)KHOCTH QJITOPUTMOB; (DYHKIIMOHATILHBIE

BO3MOXHOCTHU CTaHHapTHOﬁ OMOIMOTEKH SA3bIKa U




dpeiiMBopKka YMeeT: UCIOIb30BaTh
(byHKIMOHATbHBIE BO3MOKHOCTH COBPEMEHHBIX
UHTETPUPOBAHHBIX CPe pa3padOTKU MPOTrPaMMHOTO
obecrieueHnst Ha 0ObEKTHO-OPUEHTHPOBAHHBIX
SI3BIKAX MTPOrPaMMHPOBAHUS IS Pa3padOTKU
MPUKIIATHBIX IPOTPaMM; UCTIOIb30BATh YTUIUTHI
AQBTOMAaTHUECKOW COOPKH U pa3BepPThIBAHUS
POrpaMM B OTIEPAIIIOHHBIX CUCTEMAX,
pa3zpabaTbIBaTh aITOPUTMBI M IPOTPAMMBI B paMKax
00BEKTHO-OpPUEHTUPOBAHHON MapaurMbl Ha
COBPEMEHHOM $I3bIKE TPOrPAMMHPOBAHUS BBICOKOTO
YPOBHS C MPUMEHEHNEM OCHOBHBIX CHHTAKCHUYECKHX
KOHCTPYKIMH U (YyHKIIMOHAIBHBIX BO3MOXKHOCTEH
CTaHJAPTHOU OMOMMOTEKH s3bIKa U (PpeiMBOpKa
VMeeT mpakTUYEeCKUi OMBIT: paboThl ¢ OCHOBHBIMU
COBPEMEHHBIMH UHTETPUPOBAHHBIMU CpelaMu
pa3paboTKK MPOTrPaMMHOTO O0eCTIeUeHUs Ha
00BEKTHO-OPUEHTUPOBAHHBIX S3bIKAX, PA3pabOTKH,
OTJIAZIKU U Pa3BEPTHIBAHUS IPOIPAMMHOIO
oOecrevueHrs B ONIepallMOHHBIX CUCTEMAaX
cemeiictBa Windows u Linux, pa3pabotku
QJITOPUTMOB U MIPOrPaMM, OTJIAJIKU, TIOUCKA U
yCTpaHEeHHUs1 OUTHOOK MPOrPaMMHOT0 KOJIa, OIICHKH
CJIO)KHOCTH aJITOPUTMOB, UCTIOJIB30BaHUS
BO3MO)KHOCTEW CTaHIapTHON OMOIMOTEKH,
CTOPOHHUX OMOIMOTEK MPOTPAMMHOTO KoJa 1
(bpeitMBOpKOB

1.0.12.02 ITporpammupoBaHHe Ha sI3bIKaX BHICOKOTO
YPOBHS

3HAET: OCHOBHBIE BO3MOXKHOCTH COBPEMEHHBIX
WHTETPUPOBAHHBIX Cpesl pa3paboTKU MPOrpaMMHOTO
oOecrieyeHrs1 Ha A3bIKaX BHICOKOTO YPOBHS,
BO3MOYXHOCTH KOMITUJISITOPOB ¥ KOMITOHOBIITUKOB
M0/1 pa3JInYHbIE ONePAIIHOHHBIE CUCTEMBI, HAOOPHI
WHCTPYKUUHN JJ11 CACTEMHBIX YTHIIUT
AQBTOMAaTHUYECKON COOPKH MPOTpaMM, METO/bI
pa3pabOTKH aIrOPUTMOB U IPOrpaMM B paMKax
napagurMbl CTPYKTYPHOTO IIPOrpaMMUPOBAaHUS Ha
S13bIKE BHICOKOTO YPOBHS; OCHOBHBIE
CUHTaKCUYECKUE KOHCTPYKLINNU S3bIKa
IPOrpaMMHUPOBAHNS BEICOKOTO YPOBHS: ONEpaToOpBl,
BBIpa)KEHUS, OJIOKH, BETBICHHS, IIUKIIbI; METObI
OLICHKH CJI0)KHOCTH aJTOPUTMOB; GYHKIIMOHATbHbBIE
BO3MO)KHOCTH CTaHJIapPTHON OMOIMOTEKH S3bIKa
BBICOKOTO YPOBHSI YMEET: HCII0JIb30BaTh
(YyHKIIMOHATbHBIE BO3MO)XHOCTH COBPEMEHHBIX
WHTETPUPOBAHHBIX Cpesl pa3paboTKU MPOrpaMMHOTO
o0ecrieyeHNs Ha SI3bIKaX BHICOKOTO YPOBHS JIJIst
pa3pabOTKH MPUKIIAHBIX POTPaMM, UCIIOJIB30BaTh
YTUIIMTHI aBTOMATH4ECKOM COOPKHU U pa3BepTHIBAHUS
[POrpaMM B ONIEPAIIIOHHBIX CUCTEMAX,
pa3pabarbeIBaTh AITOPUTMBI M IPOTPaAMMBI B paMKax
napagurMbl CTPYKTYPHOTO IIPOTpaMMUPOBaHUS Ha
SI3BIKE TPOTrPAaMMUPOBAHUS BBICOKOTO YPOBHS C
MPUMEHEHNEM OCHOBHBIX CUHTAKCUYECKUX
KOHCTPYKIMH U (yHKIIMOHAIBHBIX BO3MOXKHOCTEH
CTaHAapTHON OMOIHMOTEKH SI3bIKa BBICOKOTO YPOBHSI

Meet HpaKTI/I‘-ICCKI/Iﬁ OIIBIT: pa6OTLI C OCHOBHBIMU




COBPCMCHHBIMH MHTCTPHUPOBAHHBIMU CpCaaMU
pa3pabOTKH MPOrPaMMHOTO 00ECTICUCHHS Ha SI3bIKaX
BBICOKOTO YPOBHSI, Pa3paOOTKH, OTIAIKU U
pa3BEPTHIBAHUS MPOTPAMMHOTO 00eCIICUeHUS B
OTIEpaLIMOHHBIX cucTeMax cemericTBa Windows u
Linux, pa3paboTku aqrOpuTMOB M IIPOTPAMM,
OTJIAJIKH, TOUCKA ¥ YCTPAHEHUS OITHOOK
POTPaMMHOTO KOJ1a, OIEHKHU CIIOKHOCTH
AJITOPUTMOB, UCTIOJIb30BaHUSA BO3MOKHOCTEH
CTaHJIAPTHOU OMOIMOTEKH, CTOPOHHUX OMOINOTEK
POrpaMMHOTO KOjia

1.0.06 Madopmaruka

3HaeT: MeToIbl pa3paboTKH aIrOPUTMOB U
[IporpamMm, IOHATHUEC aJITOPUTMA, CBOﬁCTBa, BHJbI 1
(OpMBI 3aIKCH aNTOPUTMOB, KaK (yHKIIHOHUPYET
MamuHa TeroprHra u mammsa [locra, cocras,
Ha3zHaueHHEe (PYHKIMOHAIBHBIX KOMIIOHEHTOB U
IPOrpaMMHOT0 00eCTIedeHHsI IEPCOHATBHOTO
KOMIIBIOTEPA, B TOM YHCJIE OTEYECTBEHHOTO
MIPOM3BOJICTBAa YMEET: pa3padarbIBaTh aJrOPUTMBI U
[IPOrPaMMBI, COCTaBIISITh CIOBECHOE ONMCAHHE
QJIrOpuTMa, CTPOUTH TpaduuecKre CXEMBbI
peanu3aiy aJropuTMoB, OPOPMIISTH 3alUCh
QJIropuTMa ¢ MOMOIIbIO TICEBI0KOA,
QJITOPUTMHUYECKOTO SI3bIKA, UCIIOJIB30BaTh
[IpOrpaMMHEIE U allllapaTHBIE CPEACTBA
MEPCOHAIBHOIO KOMIIBIOTEPA; IPUMEHSTH TUIIOBBIE
MpPOrpaMMHBIE CPEJICTBA CEPBUCHOIO HA3HAYCHMUS;
BHIOMPATh COBpEMEHHbIE HH()OPMAIIMOHHbIE
TCXHOJIOTUMH U IPpOTrpaMMHBIC CPEACTBA, B TOM YHUCJIIC
OTE€YECTBEHHOIO IIPOM3BOJICTBA IIPY PEILIEHUU 3a1a4
npodeccuoHanbHOM nedarenbHocTH ViMeer
NPaKTUYECKHI OTBIT: PeIICHHUs MIPAKTUYECKUX 3a71a4
C IIOMOIIIBIO BBEIYHCIINTETEHON TCXHHKH,
COCTAaBJICHHUS aJITOPUTMHUYECKOH 3aIIMCH PELIECHUS
3aa4u, IOATBCPKACHUA IMTPABUIIbHOCTH U
HEBO3MOXXHOCTH PEILIEHUS 3a]1a4 C [IOMOIIBIO
MalllHbI TBIOpI/IHFa, BJIaACHUA HaBbIKaMU
NPUMEHEHHUs] COBPEMEHHBIX MH(OPMAIIMOHHBIX
TEXHOJIOTUH U IPOTPAMMHBIX CPEJICTB, B TOM YHCIIE
0TE€YECTBEHHOIO IIPOM3BOJICTBA, IPU PELIEHUH 3a/1a4
npodeccroHaTbHON NEeITeTbHOCTH

1.0.12.01 OcHOBBI IpOrpaMMHUpPOBaHUS

3HaeT: Cpeibl MPOrPAMMHPOBAHUS JJISI CO3TAHMS
[IPOTPaMM Ha SI3bIKaX BBICOKOTO YPOBHS, OCHOBHBIE
CTPYKTYPBI JaHHBIX U aJTOPUTMBI UX 00pabOTKH,
OCHOBHbIE KOHCTPYKLMH SA3bIKA IPOIPAMMUPOBAHUS
BBICOKOTO YPOBHS, OCHOBHbIE KOMITOHEHTBI
COBPEMEHHOM CPEBI IPOIPAMMUPOBAHUS YMEET:
YCTaHABJIMBATh CPEly TPOrpaMMHUPOBAHNS,
CO3/1aBaTh U OTJIAXUBATh IPOrPaMMBI B Cpelie
MpOrpaMMHUPOBaHUS, pa3padaThIBaTh AJITOPUTMBI U
CO3/1aBaTh IPOrpaMMbl HA OCHOBE KOHLEIILINU
CTPYKTYPHOTO IPOTrpaMMHUPOBaHUs, IPOEKTUPOBATH
[IpOrpaMmy, KOAUPOBaTh IPOrpaMMy, OCYLIECTBIISITh
TECTUPOBAHUE MMPOrPAMMBI, a TAK)KE OTIaKUBATh
[IPOTpaMMy C UCIIOJIb30BAHUEM MHCTPYMEHTOB
cpebl MporpaMMupoBanus IMeeT npakThieCcKuil




OIIBIT: YCTAHOBKHU WU UCTIOJIb30BAHUS CPCIbI
nporpammupoBanus PyCharm, pazpaboTku
QITOPUTMOB U CO3/IaHUS MTPOTPAMM, a TAKKE
WCTIOJIb30BaHMSI BCTPOSHHBIX CTPYKTYP JaHHBIX
SI3BIKa IIPOrpaMMUPOBAHUS BEICOKOI'O YPOBHS,
pabOTHI C COBPEMEHHOU Cpeoi
[IporpaMMHUpPOBaHUs, IPOCKTUPOBAHNA U PCUICHUA
MPOCTHIX 337124

YyeOHasi mpaKkTHKa, HAYYHO-UCCIIEIOBATEIbCKAS
pabora (Mmoyry4eHre TEPBUYHBIX HABBIKOB HAYYHO-
MCCIIeIoBaTeIbCKON paboThl) (4 cemecTp)

3HAeT: COBPEMEHHbIE CTaHAPThI U CPEJICTBA
POEKTHUPOBAHUS, pa3padOTKU U TECTUPOBAHHUS
npukiaagHoro [1O, ocHOBBI pabOTHI 1 METOTUKY
novcka MH(opMaIu, COOTBETCTBYIOIIEH TeMaTHKe
cBoeil paboThl, B Oubnuorpadpudeckux u
pedeparuBHbIX 0a3ax nanHbix PUHILI, Scopus u
'Web of Science; crannaptsl ohopmiaeHHs
OoubmrorpadUyecKux CChUIOK Ha UCTOYHUKHU
[Pa3IUYHOIO THUIIA, COBPEMEHHBIE CTAaHAAPTHI U
CpeACTBa MPOEKTUPOBAHUS, Pa3pabOTKU U
TecTupoBaHus npukiaagHoro [1O Ymeer: npumeHATh
COBPEMEHHBIE CTaHJAPThl U CPEJCTBA
MPOEKTUPOBAHUS, Pa3pabOTKH U TECTUPOBAHUS
npukiaanoro 110, a¢pdexTrBHO padboTats C
MOJIHOTEKCTOBBIMH M OnOmorpadguaeckum 0azamu
HAyYHBIX MTyOIUKAIMA BEAYIUX POCCUUCKHUX U
3apyOeKHBIX U3/1aTeNIbCTB, paboTaTh B
COBPEMEHHBIX MHTETPUPOBAHHBIX CPENax
[pa3pabOTKH, UCTIOIb30BATh CHEIMAIN3UPOBAHHbBIE
oubmmotexu, pperiMmBopku u CYB/I; coctaBnarh
cnenudukanuu TpedoBanuii pazpadarsiaemoro [10
C IPUMEHEHUEM COOTBETCTBYIOLIETO MTPOKJIAJHOTO
[10 Nmeet npakTHUECKUI ONBIT: IPUMEHEHHUS
COBPEMEHHBIX CTaHAAPTOB U CPEICTB
MIPOEKTUPOBAHUS, Pa3pabOTKH U TECTUPOBAHUS
npuksagHoro I10; cocTaBieHns nporpaMMHOM
OTYETHOCTU B COOTBETCTBUU C TPEOOBAHUSMU U
cTaHapTaMHu 0(OPMIICHHS U COIEPKaHUsI, TOUCKA
uHGOpMAIUH 110 33JJaHHON TeMaTHUKe HAy4YHO-
HCCIIEIOBATEIbCKONM PabOThI; HAITMCAHUS
QHAJIMTUYECKOTO 0030pa M0 TeME HUCCIIEIOBAHMUS;
0o(opMIIEHHUS CITUCKOB JIUTEPATYPhl B COOTBETCTBUH
C YCTaHOBJIEHHBIM CTaHJApTOM, CO3/IaHUs
npuksagHoro I10; cocTaBieHus U 3alMTHI OTYETA O
MPOEKTUPOBAHUU U pa3padboTku mpukiagHoro 10 ¢
PUMEHEHNEM COOTBETCTBYIOLLETO MPUKIIATHOTO

[10

4. O0bém 1 BUABI YUeOHOI PadOTHI

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

KOHTAKTHOU pabOThI

Bun yuebHo# paboTh

Pacnpenenenue no cemectpam

Bcero
B yacax

qacoB

Howmep cemectpa




5 6
OO6mmas Tpya0EMKOCTh AUCIIUTIITMHBI 288 144 144
Ayoumopnvie 3aHAmus: 128 64 64
Jlexumu (JI) 0 0 0
[IpakTrueckue 3aHsITHs, CEMUHAPHI U (WIIH) JPYTHE BUIBI
aynuTopHbIX 3aHsaTui (I13) 128 64 64
JIabopatopubie pabotsI (JIP) 0 0 0
Camocmosmenvuas paboma (CPC) 141,25 71,75 69,5
C IPUMEHEHUEM JUCTAHITMOHHBIX 00pa30BaTEIbHBIX 0
TEXHOJIOTUI
IlonroroBka k 3a4eTy 14,75 14.75 0
[ToaroroBka K MpakTUUECKUM 3aHATUSAM 69 39 30
BrinonHeHue u 3ammra npakTUYECKUX 3aJaHUN 42 18 24
[ToaroToBka Kk sK3aMeHy 15,5 0 15.5
KoHcynbTanum 1 mpoMexXyTodHas aTTecTalus 18,75 8,25 10,5
Bun koHTpOs (3aueT, qud.3auet, IK3aMeH) - 3a4eT JK3aMEH

5. Coneprkanue TUCHMILIIMHBI

OObeM ayTUTOPHBIX 3aHATUH 110

pa;;(_;na HanmMeHnoBaHue pa3zienoB JUCIUIIINHEL BUJIaM B Hacax
Bcero J| 113 JIP
1 OO01re BOmpoCchl 000pyI0BaHUS, TEXHOJIOTHI 1 4 0 4 0
MPOrPaMMHOTO 00eCTIeYeHHsI HHTEPHETA BEIleH.
2 [[IporpaMMmHOe o0ecrieyeHHe AJisi KOHEUHBIX YCTPOUCTB 48 0| 48 0
3 |becnipoBOAHBIE CETH MIEPEIAUM TAHHBIX 30 0 30 0
4 [[IpoToKOI MyOJUKAIMK TaHHBIX B MHTEPHETE BEIleH 18 0 18 0
5 |OGmayHbie TEXHOJOTHH B HHTEPHETE BEIIeH 28 0] 28 0
5.1. Jlekuuu
He npenycmoTpenbl
5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI
Ne Ne Koz-
sansuspasiena HaumeHnoBaHue nnm KpaTkoe coJepKaHue MPaKTUYECKOTro 3aHsATHS, CEMHUHApa BO
4acoB
122 1 Oo6mmue BOHpOCBIVO6OpyI[OBaHI/IH, TEXHOJIOTHI U TIPOTPAaMMHOTO 00eCIeueHUs 4
WHTEpPHETA BEIIEH.
3-5 2 |OcHOBBI paboTHI B onepanuonHoii cucreme Linux Ubuntu. 6
Cpena paspadorku Arduino IDE mnst mporpammupoBanus wiar WeMos D1 mini.
6-8 2 ([IpoBepka paborocrocobHOCTH ¢ Tomoibto "ckeru'-a Blink. Co3manue 6
COOCTBEHHOTO aJITOPUTMa YIIPABJICHUS CBETOIUOIOM.
Cpena pazpadorku ARM Mbed st mporpammupoanus miat Unwired Devices.
9-11 2 |[IpoBepka pabOTOCIIOCOOHOCTH HAa MPUMEpPE MPOTrPaMM YIIPABIEHUS CBETOAUOIOM,| 6
kHomnkamu, pene, IIUM, ALITIL.
Cpena pa3paborku ARM Mbed nist nporpammuposanus miar STM32NUCLEO-
12-14 2 [L152RE. IlpoBepka paboTOCIIOCOOHOCTH HA MMPUMEPE IPOTrPaMM YIIPABICHUS 6
CBETOINO/IOM, KHONIKaMu, peine, LM, ALIIl, kHonoyHO Ki1aBUaTyphl.
15-17 2  |BblmomHEeHHE MPaKTUYECKOTO 3aJaHUS - CO3IaHUE DJIEKTPOHHOTO 3aMKa. 6




OmnepanuonHas cucreMa peanbHoro Bpemenu Mbed OS jutst mporpamMmmupoBaHust
18-20 5 |nmar Unwired Devices. [IpoBepka paboTocrocoOHOCTH Ha MpUMEpe MporpamMm 6
TSI METeoJJaTurKa, TaTYMKa OCBEIIEHHOCTH, akcenepomeTpa. Pemenne 3agauun no
[MOJTYYCHHIO MMOKa3aHUI CO BCEX TpeX AaTdyukoB Ha muHe [2C.
OnepannonHas cucreMa peajibHoro BpemeHr Mbed OS 1 mporpaMMHUpoOBaHUs
2123 5 |mmar STM32NUCLEO-L152RE. [IpoBepka paboTocnocoOHOCTH Ha IpUMEpe 6
MporpamM JIsi MeTeoJlaTurKa, aKCeJIepoMeTpa, TaapHoMepa. Pemenne 3amaqun mo
[MOJIyYEHUIO MTOKa3aHUI CO BceX TpeX JaTuukoB Ha muHe [2C.
24-26 2  |BplmosHeHHE MPAKTUYECKOTO 3aJaHUs - U3MEPUTEIIb BIAXKHOCTH Ha dapMckiane. | 6
27-29 3 Pabota ¢ Wi-Fi Mmomynem ¢ ESP8%66 Ha tiarax Unwired Devices. [lepenaua 6
TAaHHBIX Yepe3 MOCIIeI0BaTEIbHBIN MOPT.
30-32 3 Pa6ora ¢ Wi-Fi mogynem ¢ ESP8266 na miatax STM32NUCLEO-L152RE. 6
[lepenaya qaHHBIX Yepe3 MOCIE0BATEIbHbBIN MTOPT.
33.35 3 Pabora ¢ ceTrro L(zRa Ha tutarax Unwired Devices. [lepenada nanubix yepes 6
[10CJIEI0BATEIbHBIN MOPT.
36-38 3 Pabota ¢ ZigBee moaynem XBee na nminarax STM32NUCLEO-L152RE. 6
Opranuzanus mesh-cern.
39-41 3 |BbinonHeHHE MPaKTUUECKOIO 3a/1aHus - Iepeada JaHHBIX C METEOCTaHIIUH. 6
[Tporokon MQTT. I'paduueckue kmuentst MQTT: MQTTLens, MQTT.fx.
42-44 4 . 6
MQTT-nuto3 ns cetu ZigBee.
[Tpuem nanubix Mo Wi-Fi mist mmatet STM32NUCLEO-L152RE. MQTT-knuenT B
4547 | 4 6
Python.
48-50 4 BBIHOJ'IHCHI/IC' TIPaKTHIECKOTO 3a/aHH - B3auMojiericTBre JokaapHoro MQTT- 6
cepep o WiFi ¢ KOHEYHBIM yCTPONCTBOM
O6nauynas miatrpopma IBM Cloud. ITpumep IBM Cloud Quickstart.
51-53 5  |[Kommynukanuu yepe3 cMapTdoH, uepe3 MQTT. OrnpaBka TaHHBIX C IUIATHI 6
KOHEYHOI'0 YCTPOMCTBA.
54-55 5 |Co3naHue NMpuIOKEeHUH B o0Nake. 4
56-58 5 [PaGora B cepBepHoM npuioxeHnr Node-RED 6
59-61 S  |BbINOIHEHNE PAKTUYECKOTO 3aJaHUs - OXpaHHAas CUCTEMA 6
62-64 5  |BblNoTHEHHUE MPAKTUYECKOTO 3a/JaHHS - YMHBIE JKAJTFO3H1 6
5.3. JIaboparopHbie padoThI
He npenycmorpenst
5.4. CamocrosiTesibHasi padoTa CTyIeHTAa
Brimonuenne CPC
Crucok utepaTypsl (C yKa3aHHeM Kon-
ITonsun CPC pasnenoB, raB, cTpanuil) / cceika Ha  [CeMecTp| BO
pecypc 4acoB
B snexkrponHom Buje: 1-4 ocHOBHast
[ToaroroBka K 3a4eTy nmuTeparypa, 7-9 Meronuueckue mocoous 5 14,75
s CPC.
B snexkrponHom Buje: 1-4 ocHOBHast
[loaroroBKa K NpakTUYECKUM 3aHATUAM nuTeparypa, 7-9 MmeTonuyeckue nocoous 6 30
s CPC.
B snexkrponHoM Buae: 1-4 ocHOBHast
BoinonHeHNe U 3a1uTa NPaKTHYeCKUX
N— muTeparypa, 7-9 MeTonudecKkue mocoous 6 24
st CPC.
[ToaroToBka K SK3aMeHY B snekTponHoM Buje: 1-4 ocHOBHast 6 15,5




nureparypa, 7-9 Metoaudeckue nocoous

g CPC.

BrinonHeHne 1 3anuTa IpakTHYeCKUX
3agaHui

B snexktponHOM Bujie: 1-4 ocHOBHas

nuTeparypa, 7-9 MeToguyeckue mocoous 5
g CPC.

18

IloaroTroBka K MPAKTUYCCKUM 3aHATUAM

B snexkrponHom Buje: 1-4 ocHOBHas

nuTeparypa, 7-9 MeToguyecKue mocoous 5
i CPC.

39

6. TeKyll_[I/Iﬁ KOHTPOJb YCIIEBAEMOCTH, IPOMEKYTOYHASA aTTECTAIlUA

KoHTponk kauecTBa 0CBOCHHS 00pa30BaTEILHOMN MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TookeHHEM 0 OaJITbHO-PEUTHHIOBOM CHCTEME OIICHUBAHUS PE3yIbTaTOB
y4eOHOM JIeSITEIIFHOCTH 00YyYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

HazBanwue
KOHTPOJIBHOTO
MEpOIPUATHS

No
KM

Ce-
MecTp

Bun
KOHTPOJIS

Bec

Makc.
Oa

[Topsnox HauncieHus: 6a1I0B

YVun-
THIBA-
eTCA B

[TA

Texymui Co3nanune

KOHTPOJIb

QJICKTPOHHOT'O 3aMKa

15

[lokazarenu OolicHUBAHUS
npakTrueckoro 3aaanus (I13):
BeiTtosiHeHKE 113, opopmnenue 113,
OTBETHI Ha BOMpoCHI 1o [13.

— CooTBeTcTBHE BhIONHEHHE 13
3aJIJaHUI0 (MAKCUMYM S5 0aioB):

5 6aJTOB — BBITIOTHECHHBIS
TEOPETUYECKUE PACYETHI TOJTHOCTHIO
COOTBETCTBYIOT 3aJ[aHHIO;

4 Oasia — BBIITOJIHCHHBIS
TEOPETUICCKUE PACUCTH COOTBETCTBYIOT
3aTaHHMIO C HE3HAYUTECIIbHBIMH
HETOYHOCTSAMH WIH YITYIIICHUSIMH,

3 Gaa - BHIIOJTHEHHBIE TEOPETHUECKHE
[pacueThl COOTBETCTBYIOT 33JIAHHUIO C
HE3HAYNTEILHBIMHU OLTNOKAMU;

2 Oata - BBIIOJTHEHHBIC U
TEOPETUYECKUE PACUETH COOTBETCTBYIOT
3aJaHUIO C OIMMOKaMH,

1 Gan - BRIIOTHEHHBIE TEOPETHUECKHE
[pacueThl COOTBETCTBYIOT 33JIAHHUIO C
rpyOBIMU OIIMOKaMH;

0 6a/TOB - BBITIOTHEHHBIS
TEOPETUUYECKUE PACUETHI HE
COOTBETCTBYIOT 3a/IaHHIO.

— Odopmienue 13 cormacuo
tpeboBanusiM ['OCT (makcumym 5
0anoB):

5 6amnoB - opopmienue 13
COOTBETCTBYET BCEM CTaHIApTaM U
rocram;

4 6ana - 113 oopmiieno ¢
HE3HAYNTEIbHBIMH HETOYHOCTSIMHU HITH
YIYIICHUSIMH,

3a4CT




3 6amna - [13 odopmreHo ¢
HE3HAUYUTEITLHBIMU OIINOKAMH;

2 6amna - [13 odopmiieHo ¢ omubKamu;
1 6amn - I13 opopmienO ¢ rpyOobIMu
OIIIMOKAMH;

0 6amnos - I13 He oopmiteHa.

— OTBETHI Ha BOMIPOCHI OIECHUBAIOTCS
CIIeIyIOmUM 00pa3oM (MaKCUMyM 5
0aIoB):

5 0aJIoB - OTBETHI HA BOMPOCHI JAHEI
PaMOTHO, Y€TKO, TIOJTHO ;

4 Gaina - Ha BOITPOCHI OTBEYEHO C
HE3HAYUTEITbHBIMUA HETOYHOCTSIMU WU
VITYIICHUSIMH;

3 Gasuta - Ha BONIPOCHI OTBEYEHO C
HE3HAYUTEILHBIMU OIINOKAMH;

2 Gajuia - Ha BOIPOCKHI OTBEUEHO C
OIINOKaMHU;

1 Gas - Ha BOMPOCHI OTBEYEHO C
rpyOBIMH OIITOKAMU;

0 6asuI0B - HA BOIIPOCHI HE OTBEYCHO.

Texymui
KOHTPOJIb

Hsmepurens
BJIQXKHOCTH Ha
dapmckiane

15

[Toka3zarenu olleHUBaHUSA
npakTrueckoro 3aaanus (I13):
BeinonHenue 113, obopmnenne 13,
OTBETHI Ha BOIpocsI 1o [13.

— CootBercTBHe BbInonHeHue [13
3aIaHAI0 (MAaKCUMyM 5 0aJioB):

5 6aI0B — BBINOTHEHHbIE
TEOPETHUYECKUE PACUETHI TIOITHOCTHIO
COOTBETCTBYIOT 3a/1aHUIO;

4 Gasna — BBITTOJIHCHHBIS
TEOPETUYECKUE PACUETHI COOTBETCTBYIOT
3aJJaHHIO C HE3HAYUTEIIHHBIMU
HETOYHOCTSAMU WIH yIYIICHUSIMH;

3 Gasuta - BRITIOJTHEHHBIE TEOPETUICCKHE
[pacyeTbl COOTBETCTBYIOT 33JJaHUIO C
HE3HAYUTEITLHBIMHU OIINOKaAMH;

2 Oasia - BHIIOTTHEHHBIE U
TEOPETHUYECKUE PACUETH COOTBETCTBYIOT
3aJJaHUIO C OLIMOKaMHU;

1 Gas - BBITOJTHEHHBIE TEOPETUIECCKHUE
[pacyeTbl COOTBETCTBYIOT 33aJJaHUIO C
rpyObIMH OIINOKaMU;

0 6aIoB - BHIMOJIHEHHBIE
TEOPETHYECKUE PACUCTHI HE
COOTBETCTBYIOT 33/1aHUIO.

— Odopmiienne 13 cormacao
tpeboBanusim ['OCT (makcumym 5
0ayioB):

5 6amoB - opopmiuenue 113
COOTBETCTBYET BCEM CTaHIApTaM U
rocTam;

4 6anna - 13 odopmiieHo ¢
HE3HAYUTETbHBIMU HETOYHOCTSIMU WITH
VIYIEHUSMU;

3 6amna - I13 odopmiieHo ¢

3a4CT




HE3HAYUTEITHbHBIMU OIINOKaMH;

2 6amna - [13 opopmieHo ¢ ommokamu;
1 6ann - 113 opopmien0 ¢ rpyObIMH
OIINOKaMHU;

0 6amnoB - I13 He odopmiteHa.

— OTBETHI Ha BOIPOCHI OIEHUBAIOTCS
CIeayroImuM 00pa3oM (MaKCUMyM 5
0ayioB):

5 6asIoB - OTBETHI HA BOMPOCHI JAHBI
TPaMOTHO, YE€TKO, ITOJTHO ;

4 GaJia - Ha BOIIPOCHI OTBEYEHO C
HE3HAYUTEITLHBIMU HETOYHOCTSIMU WITH
VIYIIEHUSMU;

3 Gasta - Ha BOIIPOCHI OTBEUYEHO C
HE3HAYUTETHbHBIMU OIINOKaMH;

2 Gaia - Ha BOITPOCHI OTBEYEHO C
OIIMOKAMH;

1 Gast - Ha BOITPOCHI OTBEUEHO C
rpyOBIMU OIINOKaMH;

0 6ayIoB - HA BOMIPOCHI HE OTBEYCHO.

[Tpome-
KYTOYHAs
aTTecTanus

3auer

10

3ayeTHast paboTa MPOBOAUTCS B
nucbMeHHOU popme. CTyneHTy
BBIZIACTCSI OMJIET, CoiepIKanuii 2
BOIIPOCA U3 MEPEUHsI KOHTPOJIBHBIX

BOITPOCOB K paszzesiaMm aucuurnHel. Ha

BBITTOJIHEHHE Pa0OTHI OTBOAUTCA | yac.
[IpenogaBarens npoBepseT
BBITOJIHEHHYIO Pa0bOTy U MPH
HEOOXOAMMOCTH 337]a€T YTOUHSIOIITHE
Bonpockl. banbl 3a Bce 7Ba Bompoca
CYMMHUPYIOTCS.

OTBeThI Ha KaXK/IbIi BOIIPOC
OLIEHUBAIOTCS IO NMATHOAITHHOM
cucTeMe.

5 6aoB - MpaBWJIbHBIN OTBET;

4 Gaia - MpaBWIBHBINA OTBET €
HE3HAYUTEITLHBIMU HETOYHOCTSIMH WITH
YIYIIEHUSIMH;

3 Gasta - MpaBUIIBHBIN OTBET C
HE3HAYUTEIbHBIMU OIINOKaMH;

2 Gara - OTBET ¢ ONINOKAMHU;

1 6an - OTBET ¢ TPyObIMH OIIMOKAMU;
0 6anyoB - HEBEPHBIN OTBET.

3a4CT

Texymui
KOHTPOJIb

ITepenaya gaHHBIX C
METCOCTAaHIIUN

15

IloxasaTenu olcHUBAHUS
npakTrueckoro 3aaanus (I13):
BointosiHeHue 113, opopmnenue 113,
OTBETHI Ha Bompockl 1o [13.

— CootBeTcTBHE BhITONHEHNE 113
3aJIJaHUI0 (MaKCUMYM 5 0aioB):

5 0aj10B — BBIIOJIHEHHBIE
TEOPETUYECKUE PACYETHI TOJTHOCTHIO
COOTBETCTBYIOT 3aJ[aHHIO;

4 Gata — BBIIIOJTHEHHBIC

TCOPCTUICCKUC PACYCThbl COOTBETCTBYIOT

3aJaHUIO C HC3HAYNUTCIIbHBIMHU
HCTOYHOCTAMM WJIN YIIYIICHUAMU

OK3aMCH|




3 Gasuta - BEIIOJTHEHHBIE TEOPETUYECKHE
pacyeTbl COOTBETCTBYIOT 3aJJAaHHIO C
HE3HAYUTEITLHBIMU OITUOKAMU;

2 GaJia - BHITIOJTHEHHBIC U
TEOPETUYECKUE PACUETH COOTBETCTBYIOT
3aJJaHUIO C OIIIHOKAMU;

1 Gas - BBIOJTHEHHBIE TEOPETUUECKHUE
pacyeTbl COOTBETCTBYIOT 3aJJAaHHIO C
rpyOBIMHU OIIMOKaAMH;

(0 GayIoB - BHITIOJIHEHHBIE
TEOPETUYECKUE PACUCTHI HE
COOTBETCTBYIOT 3a/IaHUIO.

— Odopmienue 13 cormacuo
TpedoBanusM ['OCT (makcumym 5
0aIoB):

5 6amnoB - odopmienue 13
COOTBETCTBYET BCEM CTAaHIapTaM U
rocTam;

4 6amna - [13 odopmiieHo ¢
HE3HAYUTEITLHBIMU HETOYHOCTSIMH WITH
VITYIICHUSMH;

3 6amna - [13 odopmieno ¢
HE3HAYUTEILHBIMU OIIMOKAMU;

2 6amna - [13 opopmieHo ¢ ommoKamu;
1 6ann - 113 opopmien0 ¢ rpyObIMH
OIIMOKaMHU;

0 6amnoB - I13 He odopmiteHa.

— OTBETHI Ha BOIPOCHI OICHUBAIOTCS
CIeayroImuM 00pa3oM (MaKCUMyM 5
0ayioB):

5 6asIoB - OTBETHI HA BOMPOCHI JAHBI
TPaMOTHO, YE€TKO, ITOJTHO ;

4 GaJia - Ha BOTIPOCHI OTBEYEHO C
HE3HAYUTEITLHBIMU HETOYHOCTSIMH WU
VITYIICHUSMH;

3 Gajta - Ha BOIIPOCHI OTBEYEHO C
HE3HAYUTEITLHBIMU OITMOKAMU;

2 Gaia - Ha BOIIPOCHI OTBEYEHO C
OIIIMOKAMH;

1 Gast - Ha BOITPOCHI OTBEUEHO C
rpyOBIMU OIINOKAMH;

0 6ayIoB - HA BOMIPOCKHI HE OTBEYCHO.

Texymnii
KOHTPOJIb

Bzaumoneiicteue
nokaiasHOro MQTT-
cepsep o WiFi ¢
KOHEYHBIM
YCTPOMCTBOM

15

IloxasaTenn oneHUBaHUS
npakTrueckoro 3aaanus (I13):
BeiTtosiHeHKE 113, opopmnenue 113,
OTBETHI Ha Bonpockl 1o [13.

— CooTtBeTcTBHE BRIMonHeHNE 113
3aJIaHUI0 (MAKCUMYM S5 0alioB):

5 0aj110B — BBIIOJIHEHHBIE
TEOPETUUECKUE PACUETHI TOJTHOCTHIO
COOTBETCTBYIOT 33/IaHHIO;

4 Oajia — BBIIOJHEHHBIE
TEOPETHYECKUE PACUETH COOTBETCTBYIOT
3aJJaHUIO C He3HAYUTEIHLHBIMU
HETOYHOCTSIMU WJIU YITYIIICHUSIMU,

3 OaJuia - BBITOJIHCHHBIC TCOPCTUICCKHUC

OK3aMCH|




[pacueThl COOTBETCTBYIOT 3aJIaHUIO C
HE3HAUYUTEITLHBIMU OIINOKAMH;

2 Oasia - BRITOJTHEHHBIE U
TEOPETHUYECKUE PACUETHI COOTBETCTBYIOT
3aJaHUIO C OIHOKAMU;

1 Gas - BBIOJTHEHHBIE TEOPETUICCKHUE
[pacueThl COOTBETCTBYIOT 3aJIaHHUIO C
rpyOBIMH OIITOKAMU;

0 GayTOB - BHITIOJTHEHHBIE
TEOPETHYECKUE PACUCTHI HE
COOTBETCTBYIOT 33/1aHUIO.

— Odopmitenne [13 cormacao
tpeboBanusiM ['OCT (makcumym 5
0ayioB):

5 6amoB - opopmuenue 113
COOTBETCTBYET BCEM CTaHIApTaM U
rocram;

4 6anna - 13 odopmiieHo ¢
HE3HAYUTEITbHBIMUA HETOYHOCTSIMU HITH
VITYIICHUSIMH;

3 6amna - [13 oopmieHo ¢
HE3HAUYUTEITLHBIMU OIINOKAMH;

2 6amna - [13 oopmiieHo ¢ ommbKamu;
1 6amn - I13 opopmienO ¢ rpyOobIMu
OIIMOKAMH;

0 6amnos - I13 He oopmiteHa.

— OTBETHI Ha BOMIPOCHI OIEHUBAIOTCS
CIIeIyIOMUM 00pa3oM (MaKCUMyM 5
0aIoB):

5 0aJIoB - OTBETHI HA BOMPOCHI JaHBI
PaMOTHO, Y€TKO, TIOJTHO ;

4 Gaina - Ha BOITPOCHI OTBEYEHO C
HE3HAYUTEITbHBIMUA HETOYHOCTSIMU U
VITYIICHUSIMH;

3 Gaya - Ha BOMPOCHI OTBEYEHO C
HE3HAUYUTEITLHBIMU OIINOKAMH;

2 Gajuia - Ha BOIPOCKHI OTBEUEHO C
OIIMOKaMHU;

1 Gas - Ha BOMPOCHI OTBEYEHO C
rpyOBIMH OIITOKAMU;

0 GayToB - HA BOMPOCHI HE OTBEYECHO.

Texymui
KOHTPOJIb

OxpanHas cucrema

15

[Toka3zarenu oLleHUBaHUSA
npakTrueckoro 3aaanus (I13):
BoinonHeHue 13, opopmnenue 113,
OTBETHI Ha BOIpoCHI 1o [13.

— CootBercTBHe BbinonHeHue [13
3aIaHAI0 (MAaKCUMyM 5 0aJuioB):

5 6anIoB — BBINOJHEHHbIE
TEOPETHUYECKUE PACUETHI TIOITHOCTHIO
COOTBETCTBYIOT 3a/1aHUIO;

4 Oasia — BBIIOJTHEHHBIE
TEOPETUYECKUE PACUETHI COOTBETCTBYIOT
3aJJaHHIO C HE3HAYUTEIIHHBIMH
HETOUYHOCTSIMU WJIU YIYLICHUSMU;

3 Gasuta - BRITIOJTHEHHBIE TEOPETUICCKHE
[pacyeTbl COOTBETCTBYIOT 33JJaHUIO C

ODK3aMCH




HE3HAYUTEITLHBIMU OITMOKAMU;

2 GaJia - BHITTOJTHEHHBIC U
TEOPETUYECKUE PACUETH COOTBETCTBYIOT
3aJJaHUIO C OIIIMOKAMU;

1 Gas - BBIOJTHEHHBIE TEOPETUUECKHUE
pacyeThl COOTBETCTBYIOT 3aJJAaHHIO C
rpyOBIMU OIIMOKaAMH;

(0 GayIoB - BHITIOJIHEHHBIE
TEOPETUYECKUE PACUCTHI HE
COOTBETCTBYIOT 3a/IaHUIO.

— Odopmienue 13 cormacuo
TpedoBanusM ['OCT (makcumym 5
0aIoB):

5 6amnoB - odopmienue 13
COOTBETCTBYET BCEM CTaHIapTaM U
rocTam;

4 6amna - [13 odopmiieHo ¢
HE3HAYUTEITLHBIMU HETOYHOCTSIMU WITH
VITYIICHUSMH;

3 6amna - [13 odopmieno ¢
HE3HAYUTEITLHBIMU OITUOKAMU;

2 6amna - [13 opopmieHo ¢ ommoKamu;
1 6ann - 113 opopmieH0 ¢ rpyObIMH
OIINOKaMHU;

0 6amnoB - I13 He opopmiteHa.

— OTBETHI Ha BOIPOCHI OIICHUBAIOTCS
CIeayroImuM 00pa3oM (MaKCUMyM 5
0ayioB):

5 6asIoB - OTBETHI HA BOMPOCHI JAHBI
TPaMOTHO, YE€TKO, ITOJTHO ;

4 GaJia - Ha BOIIPOCHI OTBEYEHO C
HE3HAYUTEITLHBIMU HETOYHOCTSIMH WITH
VITYIICHUSMH,

3 Gasta - Ha BOIIPOCHI OTBEYEHO C
HE3HAYUTEITLHBIMU OITUOKAMU;

2 Gasa - Ha BOIIPOCHI OTBEYEHO C
OIIMOKAMH;

1 Gast - Ha BOITPOCHI OTBEUEHO C
rpyOBIMU OIINOKAMH;

(0 6ayIoB - HA BOMIPOCKHI HE OTBEYCHO.

Texymnii
KOHTPOJIb

VYMHBIE KaTH03U

15

IloxasaTenn olcHUBAaHUS
npakTrueckoro 3aaanus (I13):
BeiTtosiHeHKE 113, opopmnenue 113,
OTBETHI Ha Bonpockl 1o [13.

— CooTtBercTBHE BRIMonHeHNE 113
3aJIlaHUI0 (MAKCUMYM S5 0aioB):

5 0aj10B — BBIIOJIHEHHBIE
TEOPETUUECKUE PACUETHI OJTHOCTHIO
COOTBETCTBYIOT 33/IaHHIO;

4 Oajia — BBIIOJIHEHHBIE
TEOPETHYECKUE PACUETHl COOTBETCTBYIOT
3aJJaHUIO C He3HAYUTEIHLHBIMU
HETOYHOCTSIMU WJIU YITYIIICHUSIMU,

3 Gana - BHIIOTHEHHBIE TEOPETHUECKHE
[pacdyeThl COOTBETCTBYIOT 3a/IaHHIO C
HE3HAYUTEILHBIMU OIMTHOKAMHU;

OK3aMCH




2 Oasia - BRITOJTHEHHBIC U
TEOPETHUYECKUE PACUETHI COOTBETCTBYIOT
3aJaHUIO C OIIHOKAMU;

1 GaJ - BBIOJTHEHHBIE TEOPETUICCKHUE
[pacueThl COOTBETCTBYIOT 3aJIaHUIO C
rpyOBIMH OIITOKAMU;

0 GayTOB - BHITIOJTHEHHBIE
TEOPETHUYECKUE PACUCTHI HE
COOTBETCTBYIOT 33/1aHUIO.

— Odopmiienne [13 cormacao
tpeboBanusiM ['OCT (makcumym 5
0ayioB):

5 6amnoB - opopmuenue 113
COOTBETCTBYET BCEM CTaHIApTaM U
rocram;

4 6amna - 13 odopmiieHo ¢
HE3HAYUTEITLHBIMUA HETOYHOCTSIMU WU
VITYIICHUSIMH;

3 6amna - [13 oopmieHo ¢
HE3HAYUTEITLHBIMU OIINOKAMH;

2 6amna - [13 odopmiieHo ¢ ommbKamu;
1 6amn - I13 opopmien( ¢ rpyOobIMu
OIIIMOKAMH;

0 6amnos - I13 He oopmiteHa.

— OTBETHI Ha BOMIPOCHI OIEHUBAIOTCS
CIIeIyIOMUM 00pa3oM (MaKCUMyM 5
0aIoB):

5 0aJIoB - OTBETHI HA BOMPOCHI JaHBI
PaMOTHO, Y€TKO, TIOJTHO ;

4 Gaina - Ha BOITPOCHI OTBEYEHO C
HE3HAYUTEITbHBIMUA HETOYHOCTSIMU WU
VITYIICHUSIMH;

3 Gaia - Ha BOMPOCHI OTBEYEHO C
HE3HAUYUTEITLHBIMU OIINOKAMH;

2 Gajuia - Ha BOIPOCKHI OTBEUEHO C
OIINOKaMHU;

1 Gas - Ha BOMPOCHI OTBEYEHO C
rpyOBIMH OIITOKAMU;

0 GayToB - HA BOMPOCHI HE OTBEYECHO.

[Tpome-
KYTOYHAs
aTTecTanus

DK3aMeHAIMOHHAS
pabora

15

DK3aMeHaIMoHHast paboTa MPOBOAUTCS
B mucbMeHHOU popme. CTyneHTy
BbIJIaCTCsl OMIIET, cofepKauii 3
BOIpoca U3 nepeyHs. Ha BeinmonHeHune
paboThl OTBOUTCS 2 yaca.
[IpenogaBarens npoBepseT
BBINOJIHEHHYI0 paboTy. baiisl 3a Bce
TPH BOTIPOCA CyMMHUPYIOTCSI.

OTBeThI Ha KaXK/IbIi BOIIPOC
OLIEHUBAIOTCS TI0 MATHOAITHHOM
CUCTEME.

5 6aoB - MpaBWIbHBIN OTBET;

4 GaJa - MpaBWIIBHBINA OTBET C
HE3HAYUTEITLHBIMU HETOYHOCTSIMH WITH
YIIYIIEHUSIMH;

3 Ganna - mpaBUIIbHBIN OTBET C

HC3HAYUTCIIbHBIMHA OI_HI/I6I(aMI/I;

OK3aMCH|




2 Oaia - OTBET C OLINOKAMU;

0 6asIoB - HEBEPHBIN OTBET.

1 Gasmi - OTBET C TPyOBIMH OITUOKAMH;

ITogaua 3asBKM Ha oonee 15 Gannos;

9 5 bonyc |IlyOnuxamms crareit| - | 15 |kokypc YMHUK;

JUCLIUIUIUHBI. koHKypca Y MHUK, nmonroroska
[IPE3CHTALMU K OYHOH 3allUTE;

5 6aoB - 3a KAKIYIO CTAaThIO, HO HE
koHKypc YMHUK. 10 6anyoB - 3a mofavyy 3asiBKU Ha

110 TEME 15 GannoB - 3a BBIXO[ 3asIBKU B (pHHAT

3a4CT

Ilomaua 3asBku Ha ooisee 15 Gannos;

10| 6 bonyc |IlyOnuxamus crareit| - | 15 |konkypc YMHUK;

JUCLIUIUIUHBI. koHKypca Y MHUK, nmonroroska
[IPE3CHTAIMU K OYHOM 3alUTE;

5 6amnoB - 3a KAKIYIO CTaThIO, HO HE
koHKypc YMHUK. 10 6anyoB - 3a mofayy 3asiBKU Ha

10 TEME 15 GannoB - 3a BBIXOJ] 3asIBKU B (pUHAT

OK3aMCH|

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS

Bun
IIPOMEKYTOYHOMN
aTTeCTalluH

[Tpouenypa nposenenus

Kpurepun
OLICHUBAHUs

OK3aMCH

Ha sk3amMeHe mpoucXoauT OlleHUBaHUE YU4eOHOU IeATeTbHOCTH
00yJaronuxcs Mo AUCIUITNHE Ha OCHOBE MOJyYEHHBIX OIICHOK 32
KOHTPOJIbHO-PEUTUHIOBBIE MEPONIPUATHSI TEKYIIETO KOHTPOJIS U
npoMexyTouHou arrectanuu. Kpurepun onenuBanus. OTIMYHO:

BeNTMYMHA pelTHHTa oOydaromierocs mo aucuuminae 85...100%. |B cootBeTcTBUM
Xopol110: BeTUYMHA PEUTUHTa 00YyYaIOIIerocs Mo JUCIUILUIMHE  [c mil. 2.5, 2.6
75...84%. YnOBIETBOPUTEILHO: BEIMUUHA PEUTHHTA [ lonosxenus

oOyuaromierocs no aucuurinae 60...74 %. HeynoBiaeTBOpUTENbHO:
BeITMYMHA pelThHTa oOydaromierocs mo aucuuruinae 0...59 %.
JlomyckaeTcst BRICTaBIIEHUE OIEHKH HAa OCHOBE TEKYIIEr0 peHTHHTa
(aBTOMaTOM).

3a4€CT

Ha 3aueTe nmpoucxoaut orieHnBaHue y4eOHOU AeTETHHOCTH
00y4Jaromuxcs 1Mo JUCIMIIIMHE Ha OCHOBE MOJIY4YE€HHBIX OIICHOK 3a
KOHTPOJIbHO-PEHTHHTOBBIE MEPOIPUSATHUS TEKYIEro KOHTPOJIS U
NPOMEXYTOUYHOH aTTectanuu. Kpurepun oneHuBaHus. 3a4TEHO:
BEJIMUYMHA pedTuHra odyuatomerocs no gucuumiuge 60...100%.
He 3auTeHo: BenuunHa peiiTuHra 00y4aromerocs 1no JUCIMIIMHE
0...59 %. JomyckaeTcsi BbICTaBJIEHUE OLIEHKU HA OCHOBE TEKYILIErO
peiTHHra (aBTOMaTOM).

B cooTBeTCTBUH
cmm. 2.5,2.6
[lonoxxenus

6.3. OnleHOYHBIE MaTEePHAJIBI

KommereHmn

Pesynbrarsl 00yueHust

10

3HAeT: MPUHILIMIIBI OPraHu3alui U QYHKIIMOHUPOBAHUS UHTEPHETA
YK-2 Belllel, CyIIEeCTBYIOILIME TEXHOJIOIMU B 00JIaCTH UHTEPHETA BelleH,
OCHOBHBIE HAllpaBJICHUs pa3BUTHUS B 00JIaCTH UHTEPHETA BElIeH

YK-2

‘YMeeT: AHAJIM3UPOBATh B3aNMOCBA3U OCBAUBACMbBIX 00BEKTOB U JA€J1aTh
COOTBCTCTBYIOIINUEC BbIBOJKI, pa36HpaTLc;1 B CYHICCTBYIOIIUX
TCXHOJIOTUAX UHTCPHETA Bemeﬁ U NPUMCHATH UX K KOHKPETHBIM
3aJa4aM, UCII0Jb30BaTh ITOUCK I/IH(bOpMaI_[I/II/I B CCTH UHTCPHET




MeeT NMpakTUYECKUH OIBIT: UCIIOJIB30BAHUS CIIELUATIbHON
TE€PMUHOJIOTUH, IPOIrPAaMMHUPOBAHUS KOHEUHBIX YCTPONUCTB, pa3paboTKu

YK-2 N o
MOZCJICHU U aJITOPUTMOB IJId B3aUMOACUCTBUSA C MTPOrpaMMHBIMHU U

armapaTHbIMH KOMILJICKCaAMHA

3HAeT: MPUHILIMIIBI OPraHU3alnu U QYHKIHMOHUPOBAHUS TEXHOIOT U
OIIK-2

WHTEPHETA BEIICH, CYIECTBYIOIINE TEXHOIOTHU B O0JIACTH HHTEPHETA
Benlei

'YMeeT: aHaIu3upoBaTh HH(OPMALIUIO U IPUMEHSATh OTyUYEHHbIEC 3HAHUS

OIIK-2 JJI1 pCHICHUS ITOCTABJICHHBIX 3a1a4, pa60TaTB C MUKPOKOHTPOJJICpaMH U

OCHOBHBIMHU OTJIAAOYHBIMU IJIaTaMH, MIPOCKTUPOBATH LHECJIOCTHBIC
CUCTCMbI UHTCPHCTA Bemeﬁ

VMeeT npakTU4YeCKU OTBIT: MPOTPaMMHUPOBAHUS KOHEUHBIX YCTPOUCTB,

OIIK-2 ITOAKJIIFOYCHU I KOHCYHBIX YCTpOﬁCTB B CC€Th, CO3AaHUs ITPOrpaMMHOT0O

perieHus: 00pabOTKH M XpaHEHUS JaHHBIX C IPUMEHEHUEM 00IauHbIX
TEXHOJIOTUI

(DOHI[BI OOCHOYHBIX CPCACTB I10 KA)KIOMY KOHTPOJBbHOMY MCPOIIPUATHIO
HaXOIATCA B IIPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMALIMOHHOE 00ecredeHue TUCHMIIMHBI

IleyaTHas ydyeOHO-MeTOANYECKAS JOKYMEHTAIUS
@) OCHOBHAs TUumMepamypa:
He npenycmorpena

0) OononIHUMENbHASL IUMePamypa.:
He npenycmorpena

8) omeuecmeenHvle U 3apy0ediCHble HCYPHANLL NO OUCYUNTUHE, uMerowuecs 8 bubauomexe:
He npenycmorpensl

2) MemoouuecKkue yYKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. Metoanueckue yKazaHus

U3 HUX: Yy4eOHO-Memoouyeckoe obecneyerue camocmosmenpHol pabomsl CmyoeHma:
1. Meroauueckue yka3zaHus

DJIeKTPOHHAsA Y4eOHO-MeTOANYeCKasi JOKYMeHTaIusl

HanmenoBanue
B ecypca
Ne M peeypea s | bubnmorpaguyeckoe onvcanue
JUTEpaTyphbl AIIEKTPOHHOMN
bopme
Jly6xoB, U. C. Pemenue npakTuyeckux 3aaa4 Ha 6aze
DIEeKTPOHHO- TEXHOJIOTUU MHTEpHETA BemleH : yueoHnoe nocodue / U. C.
OCHOBHAS OuOIMOTEeYHAS Jly6xos, I1. C. Cramesckuii, . H. flkoBuna. —
1 TepaTyha cucTemMa Hosocubupck : HI'TVY, 2017. — 80 ¢. — ISBN 978-5-7782-
paTyp U3/1aTeNIbCTBA 3161-0. — TekcT : anekTpoHHbIH // JIaHb : SIEKTPOHHO-
Jlans OubImoTeyHas cucreMa. — PexxuM JocTyma: 1 aBTOpH3.
nonb3oBareneit. https://e.lanbook.com/book/118206
DJIEKTPOHHO- TexHonmornu Co3aHusI UHTEIEKTYyalbHBIX YCTPOUCTB,
OcHoBHas
2 TepaTyha OubIHoTeUHAs MOJIKTIOUYCHHBIX K MHTEPHET : yueOHoe mocooue / A. B.
patyp cHucTemMa [Ipuemsbiies, B. H. Kpyrtos, B. A. Tpesns, O. A.




M371aTeIbCTBA KopmakoBa. — 2-¢ u3n., crep. — Cankr-IletepOypr : Jlans,
Jlanb 2018. — 100 c. — ISBN 978-5-8114-2310-1. — Texkcr :
AIEKTPOHHBIH // JIaHb : 2JeKTPOHHO-OMONINOTEUHAs CHCTEMA.
— Pexxum 1ocTyna: ajisi aBTOpH3. MOJIb30BATEIEH.
https://e.lanbook.com/book/103911
SEKTPOHHO- [Tetun, B. A. Coznanne ymHoro goma Ha 6a3e Arduino / B.
6H6HHETeqHaH A. Tletnn. — Mocksa : MK Tpecc, 2018. — 180 ¢. —
OcHoBHas cCTeMa [SBN 978-5-97060-620-9. — TekcT : anekTpoHHbIH // JIaHb :
uTepaTypa DIIEKTPOHHO-OMOIMOTeYHAs crucTeMa. — PexxuM joctymna:
W371aTeIILCTBA .
Mo TUTSE aBTOPU3. TIOJB30BaTEINEH.
https://e.lanbook.com/book/107890
EKTpOHHO- JIun, HL ApXuUTEKTYypa HHTEpHETa BEIIeH / H JIu ; mepeBof ¢
S anmmiickoro M. A. Paiitrman. — Mocksa : JIMK Ilpecc,
OcHoBHas 2019. — 454 c. — ISBN 978-5-97060-672-8. — Texkcr :
cucTemMa .
nmuTepaTypa QIIeKTPOHHBIH // JIaHb : 2IeKTPOHHO-OMOINOTEYHAsS CUCTEMA.
U37aTeIbCTBA .
Mans — Pexxum jocTyma: uist aBTOpH3. TOJb30BaTEIIeH.
https://e.lanbook.com/book/112923
DEKTPOHHO- FpI/IHFapI[,.C. Nurepuet Beueid: bynyiee yxe 3.I[ec1> / C.
N S ['punrapa ; nepesox M. Tpouenko. — Mocksa : AnblirHa
JlonotHUTEIBHAS cHCTeMa [Ta6mumep, 2016. — 188 c. — ISBN 978-5-9614-5853-4. —
uTeparypa A ATENLCTEA Tekct : anekTpoHHbIH // JIaHb : 37eKTpOHHO-ONOIOTe U HAS
H;I[{B cuctema. — Pexum ocTyma: A aBTOPHU3. MOJIb30BaTENeH.
https://e.lanbook.com/book/87981
Maxkapos, C. JI. Arduino Uno u Raspberry Pi 3: ot
DJIEKTPOHHO- CXEMOTEXHHKH K MHTEPHETY Bele : pykoBojactso / C. JI.
MeTonuyeckue OubnroTeuHas MakapoB. — Mockasa : JIMK Ilpecc, 2018. — 204 c. —
HoCcoOus IS cucremMa ISBN 978-5-97060-730-5. — TekcT : aneKTpoHHbIH // JIaHb :
[PETIO/1aBaTENs U371aTeILCTBA DIIEKTPOHHO-OMOMMOTEeUHAs cucTeMa. — Pexum mocrymna:
JlaHb 17151 aBTOPU3. MOJIB30BaTEIICH.
https://e.lanbook.com/book/116131
DEKTPOHHO- AntTH, C. UHTEpHEeT Belleil: Buaeo, aynuo, kommyTraius / C.
MeTtonnueckue S AnTTH. — Mocksa : JIMK Ilpecc, 2019. — 120 c. — ISBN
MocoOus st cCTeMa 978-5-97060-761-9. — TekcT : anekTpoHHbIH // JIaHb :
CaMOCTOSITCIIBHOM DIIEKTPOHHO-OMOIMOTeYHAs crucTeMa. — PexxuM joctymna:
W31aTeIILCTBA .
paboTHI CTy/IEHTA Mo TUTSL aBTOPU3. TIOJB30BaTENEH.
https://e.lanbook.com/book/123717
Mypowmiies, /1. . Uutepuet Bemeii: Beenenue B
MeTomIeCKie JJIEKTPOHHO- nporpaMMupoBaHue Ha arduino : yueOGHO-MEeTOANYECKOe
oo 6Hp1;1 15 OubIMoTeUHAS nocobue / /1. 1. Mypomues, B. H. [lImarkoB. — CaHkT-
. . cucreMa [leTepOypr : HUY UTMO, 2018. — 36 ¢. — Teker :
CaMOCTOSITEIIbHOM .
M371aTeIbCTBA JIEKTPOHHBIN // JIaHb : 3IeKTPOHHO-OMOIMOTEYHAs CUCTEMA.
paboTHI CTy/IEHTA . .
Jlanb — Pexxum moctyma: 11t 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 :
MOCOOUS st ccTeMa JIMK Ilpecc, 2017. — 162 ¢. — ISBN 978-5-97060-558-5.
CaMOCTOSATEJIbHOMN — Tekcrt : anexTpoHHbIH // JIaHb : AIEKTPOHHO-
W31aTeILCTBA
paboTHI CTy/IEHTA Mame OuOIMoTEeYHas cucTeMa.. — PexuM JocTyma: sl aBTOpU3.

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

IlepeueHs MCNIONIB3YEMOTO IPOrPAMMHOIO 0OECTIEUEHHUS:

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




[lepedenb ucnonb3yeMbIx NpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHue U CIUTTHHbI

No OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKEThI, KOMITBIOTEpHAS TEXHUKA,
Bun 3anstuii . )_I IPEyCTAaHOBJICHHOE IPOrPaMMHOE 00eCIIeUCHHE, UCTIOIb3yeMOe IS
al pa3JIMYHBIX BUJIOB 3aHATUN

IIpakTnueckue 804 |KoMITIOHEHTHI 17151 IPOEKTUPOBaHUs ycTpoiicTB IHTEpHETa Bellel,
3aHATHS U ceMUHApPHI (30) [KOMIBIOTEpHAS TEXHUKA




