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I. HEJIA 11 3AJAYU JNCIUIIJIMHBI (MO AYJIA)

Heun: chopmupoBath y 00yyalomUXCsl KOMIUIEKC TEOPETUYECKUX 3HAHUIA U IPAKTUYECKUX
HaBBIKOB B 00JIACTH Pa3paOdOTKH JIEKTPOHHBIX YCTPOMCTB Ha 0a3e MUKPOKOHTPOJUIEPHBIX ILIAT U
IIPOrpaMMHBIX CPEICTB JJIs pelleHus 3a1a4 B cepe «VHTepHeTa Bemen».

3axaun:

— Jlate mpencraBieHre 00 OCHOBHBIX TeXHOJOTusAX «VHTepHeTa Bemei» U pernaeMbix
3a7aya;

— W3yunTh NpuHIMIBI TPOEKTUPOBAHUS, IIPOrPAMMUPOBAHUS U Pa3pabOTKH IEKTPOHHBIX
YCTPOICTB Ha OCHOBE MMKPOKOHTPOJUIEPHBIX ILIAT;

— C(l)OpMI/IPOBaTL HaBBIKW TIPOI'PaAaMMHOTI'0 YIIPABJICHUA JICKTPOHHBIMU yCTpOﬁCTBaMH,
BBIIIOJJTHEHHBIMUW Ha OCHOBE€ MUKPOKOHTPOJUICPHBIX I1J1aT,

— IMo3HaKOMMTBCS CO BCTPaMBAEMbIMU ONEPALMOHHBIMU CHCTEMaMU;

— OcBouUTh MPOBOAHBIE U OECIPOBOAHBIE MPOTOKOJIB OOMeHa MH(pOPMAIUEl MEeXIy
YCTPOKMCTBaMU;

— WM3y4ynTh MeTO/IBI arperalyy U 00OpadOTKHU JJTaHHBIX OT YCTPOMCTB.

II. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yuebnas nucnuiuimHa (Moaynb) «TeXHONIOrMM MHTEPAaKTHBHBIX Meaua (MHTepHET
Beleil)» OTHOCUTCS K 4acTH, (POPMHUPYEMO YIaCTHUKAMU 00pa30BaTeIbHBIX OTHOIIEHHH «Bok
1. IucuuninHbl (MOLYJIN)».

HucumnmHa npefHa3sHavYeHa Ui 3aKpervieHrs 3HaHUW U yMeHul B cdepe « MHTepHeTa
Bellel» M OTpabOOTKM MPAKTUUYECKUX HABBHIKOB B 00OJAaCTH pa3pabdOTKU ammapaTHOTO U
MPOrPaMMHOTO 0OECTICUSHU S [IIsI MUK POKOHTPOJUIEPHBIX TJIaT U CETEBOTO B3aMMOJICHCTBUS MEXIY
YCTPONCTBaMHU.

2.2. 1 u3y4eHus1 JaHHOW Y4eOHOU TUCIUIUIMHBI (MOIYJIs1) HEOOXOAMMBI 3HAHWS, YMEHUSI
Y HaBbIKU, (pOpMUpYeMbIe MTPEIIIeCTBYIOIUMU AUCIUTUTMHAMMU:

— OCHOBBI IPOrpaMMUPOBaHUS;

— Nndopmatuka;

— IIporpammupoBanue;

— OrnepallMOHHbIE CUCTEMBI.

2.3. IlepedeHp mocienyoMUX y4eOHbIX AUCHUIUINH, 11 KOTOPBIX HEOOXOAMMBI 3HAHU S,
YMEHHUSI U HaBBIKH, (pOpMUpYEMbIe JaHHOW Y4eOHOW AMCIUTLTIHOW:

— BrinonHeHye 1 3ammra BHITYCKHON KBATM(HKAIMOHHOR paboThI.

ITII. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUITJIMHbBI

[Tpoiiecc ocBOeHUsT TUCHUIUIMHBI HApaBJieH Ha ()OPMUPOBAHKE KOMIETEHIIUN (3IEMEHTOB
cnenyromux komnereHun) B coorsercteur ¢ PI'OC BO u OIl BO no naHHoMy HarpaplieHUIO
IOJrOTOBKU:

Ilepeyens MIAHUPYEMBIX Pe3yJbTATOB 00yUYeHHUsI 10 JUCIUILINHE (MOIYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMU J0CTHKEHUSI KOMITeTeHIIUT



KomMmnerenmus

Nuauxaropsl
KOMIIE€TEHIU

Pe3yiabTaThl 00yuyeHHs

TTIK-1

CrnocoGHOCTD pa3pabaThiBaTh
MPOrpaMMHbIe KOMIIOHEHTHI BeD,
MYJIBTIMEHa, MOOUITbHBIX
MIPWIOKEHUI U CEPBUCOB,
MH(OPMAITMOHHBIX CHCTEM
uuppoBoro nu3aiHa,
KOMITBIOTEPHOTO UCKYCCTBA;
TIPOBO/IUTDH TIPOBEPKY U OTIAIKY
MPOrpaMMHOrO Kojia

IK-1.1

3Hatb: 1.MIHCTpyMeHTHI pa3paboTKH (SI3bIKK
[POrpaMMUPOBAHMS, SA3bIKA PA3METKH, CPEb
pazpabotku, hpedAMBOPKY) JIJIs peasiu3aiu Beo-
CEPBHICOB N MOOWJIHHBIX TTPUJIOKEHUH, CO3TAHUS
MPOrpaMMHBIX KOMIOHEHTOB HH(POPMALIMOHHBIX CHCTEM
UG poBOro Au3ailHa, KOMIBIOTEPHOTO UCKYCCTBA

2. Teopernyeckue OCHOBBI IOCTPOEHHU S AJITOPUTMOB,
HEOOXOAUMBIX 1151 pa3pabOTOK MTPOrpaMMHbIX
KOMIIOHEHTOB B chepe KOMITBIOTEpHOTO Au3aiiHa U
pa3paboTKu LHU(POBBIX MEAUA PECYPCOB.

3.MeTozp! 1 IpUEMBI OTIIAJKH IIPOTPAMMHOTO KOJIa, THITBI
1 hopmarthl cooOIIeHNUI 00 OIMOKAX, MPEAYIPEKISHUIX

IK-1.2

VmMerts: 1.IIpuMeHsITh BEIOpAHHBIE A3BIKA
MIPOTrPaMMMPOBAHHUSI [J1s1 HAITMCAHUSI ITPOrPaMMHOTO KO/,
HCIOJIB30BaTh BHIOPAHHYIO Cpey IPOrpaMMHUPOBAHUS U
CpeacTBa CUCTEMBI yIpaBJieHus 0a3aMu IaHHbBIX 115
pa3pabOTKU NMPOrpaMMHBIX KOMITIOHEHTOB BeO,
MYJAbTUMEUA, MOOWIIBHBIX ITPUJIOKEHUIA 1 CEPBUCOB,
MH(pOPMAIMIOHHBIX CUCTEM LIU(POBOTo Ju3aiiHa,
KOMIIBIOTEPHOI'O MCKYCCTBa, B TOM YMCIIE C
MCIIONIb30BAHMEM TEXHOJIOTUHM MHTEPHETA BEllleH.
2.BbISBIIATH OMIMOKY B TPOrPAMMHOM KOJIe, IPUMEHSITh
METO/Ibl U CPEZICTBA IPOBEPKU pabOTOCTIOCOOHOCTH
MIPOrpaMMHOTO KOJIa, HHTEPIIPETHPOBATh COOOIIEHHST 00
OIIMOKAX, MPeNyNPEeXICHHs], 3aMMCU TEXHOIOTHIECKHX
JKypHAJIOB

IK-1.3

Brnanerts: 1.BrnaseTs HaBbIKAMU CO3AaHUS ITPOT PAMMHBIX
KOMITOHEHTOB BeO, MyJIbTUMEINA, MOOMITbHBIX
TIPUIIOKEHUI U CEPBUCOB, MH(POPMALIMOHHBIX CHCTEM
1ppOBOro AU3aiiHa, KOMIBIOTEPHOTO MICKYCCTBA C
UCIONB30BAHUEM MHCTPYMEHTOB Pa3pabOTKH: SI3bIKOB
MPOrpaMMHPOBAHMSI, Cpel] pa3padOTKU, OUOIMOTEK C
Y4ETOM OCOOEHHOCTH BHIIIOJTHEHHSI IIPOTPaMM B PaMKax
COOTBETCTBYIOIIEH TEXHOJIOTUU: BeO, MOOUITbHBIX
MIPUJIOKEHNUH, MyJTbTUMEINA TIPOAYKTOB, CHCTEM
MHTEpHEeTa BellleH, JIeKaliX B OCHOBE ITPOEKTOB

1 pOBOro AU3aifHa ¥ KOMITBIOTEPHOTO MCKYCCTBA.
2.HaBbIKkaMu OTJIaJKHM IPOIPAMMHOTO KOZJa
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KOMIIE€TEHIU
IK-2 IK-2.1 3HaTh NPUKJIAJHOE TPOrpaMMHOe obecriedeHre
CrnocoOHOCTb BHEOPATS, HeoOxoaumoe 1151 pa3paboTKH IPOEKTOB B 00J1aCTH
a/IaNTHPOBATh ¥ UCTIONb30BATh KOMIIBIOTEPHOTO TU3aiiHa 1 IpaprKy, BU3YaIbHbIX
MPUKJIJHOE TPOrPaMMHOE KOMMYHUKAIIWH, peanu3aiyy BeO, MOOWIIbHBIX U
obecrieueHre HeoOXOqUMOoe st MYJIbTUME/INA PUIOKEHUIT; METOIbl aHATIN3a
pa3paboTKu BeO-CEPBHCOB, (pyHKITMOHATBHBIX BO3MOKHOCTEH MHCTPYMEHTOB
MIPOEKTOB B 00J1aCTH pa3paboTKH, C LIEJIbI0 BBISIBIEHUS] HAaMOOJIee MOAXOASIINX
KOMITHIOTEPHOTO IU3aliHa 1 JUTS1 BBITIOTHEHHSI TPOEKTHOTO 3a/1aHUs
TpaUKH, BU3YaTbHbIX IK-2.2 VMeTb agantupoBarh, HACTPAUBATH U UCIIOJIb30BATh
KOMMYHHKAIMii, peausaiyu Beo, porpaMMHoe o0ecrieueHre HEOOXOIMMOE ISt
MOOWJIBHBIX ¥ MYJIBTUME/IHA peanu3aium MpoeKTa B 001aCTU KOMITBIOTEPHOTO TU3aiiHa
TPUTIOKEHUE 1 rpadyKy, BU3yaIbHBIX KOMMYHHUKAIIUI, peain3aliu
BeO, MOOWJIBHBIX U MYJIbTHMEINA MTPUTIOKEHHN
[1K-2.3 Brianeth HaBbIKAMU BBIOOPA TIOAXOAANIETO MPOrPAMMHOTO
obecrieueHus [Jis1 peann3aliuy MpoeKTa B 00acTu
KOMITHIOTEPHOT'O IN3aiiHa U IpadyKH, BU3yaTbHBIX
KOMMYHUKAIUH, peanu3aiuy BeO, MOOUIbHBIX U
MYJbTHMEIHMA TTPUJIOKEHHI, €r0 BHEIPEHUS U
MOIU(UKALMY C LIEJIbI0O ONTUMM3ALMH BBIIOHEHU S,
MIOCTABJICHHBIX B TIPOEKTE 3a0a4
I1IK-4 [1IK-4.1 3nath: 1. OcHOBHBIE BUIH MH(POPMALIMOHHBIX CHCTEM U
CrnocoOHOCTB MPOEKTUPOBATH TEXHOJIOTUH B 00J1aCTH IIM(PPOBBIX MeHa, KOMIBIOTEPHOTO
MH(POPMALMOHHBIX CHCTEMBI Ju3aiiHa U rpauKy, BU3yalIu3aluK JaHHBIX;
KOMITHIOTEPHOTO IN3aliHa 1 2. OCHOBHBIE TEXHOJIOTHH TIPOSKTUPOBAHUS TAKUX CHCTEM
rpauky, BU3yaJbHbIX Y UX KOMIIOHEHTOB 10 BUJIaM O0CCIIeYeHHUSI.
KOMMYHHKAIUH, BeO, MOOUIBHBIX 3. MeTtonuku onvcaHus 1 MOASTUPOBAHUS MPOLIECCOB,
U My/IbTUMEINA TIPUJIOKEHUI CpelcTBa MOJENUPOBaHUs
[1K-4.2 Ymerts: 1.IIpuMeHsATh CHCTEMHBIN TOAXOM, TSI
(hopmasnuzanmy pereHrs NpUKJIaJHbIX 3a0a4 pa3padoTKU
MPOrPAMMHBIX TPHJIOKEHUI KOMITBPIOTEPHOTO IU3aiiHa 1
(ppOBBIX Mea-peCcypcoB.
2.0nuckiBath crpyktypy UC Ha 6aze DFD u SADT
JMArpaMM, OCYIIECTBIIATh SKCIUTYaTAIUIO 1
COMNPOBOXIeHNE NH(POPMALIOHHBIX CUCTEM M CEPBUCOB B
00M1acTH IUQPOBBIX Me/a, KOMITBIOTEPHOTO IU3aiiHa 1
rpauky, BU3yaau3alyy JaHHBIX 110 BUAM 0OeCTieueH st
[IK-4.3 Bnanets MmeTogaMu nNpoeKTUPOBaHU S MH(OPMAIIIOHHBIX

CHCTEM U CEPBUCOB B COOTBETCTBUH C IIPUKJIATHON
3amayeil B 061aCTH KOMITBIOTEPHOTO AW3aiiHa 1 rpaduky,
BU3YyaJIbHBIX KOMMYHUKAIIU, BeO, MOOUIbHBIX U
MYJIbTUMEAa TIPOTYKTOB
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[K-5

CriocoOGHOCTh TIPOBOJUTH HAYYHO-
WCCJIE/IOBATEIILCKUE U OMBITHO-
KOHCTPYKTOPCKHE paOOTHI 110
pa3padoTke MHDOPMAIIMOHHBIX
CHCTEM U UX ITPOrpaMMHBIX
KOMITOHEHTOB B 00JIaCTU
KOMIIBIOTEPHOTO IU3aliHa U
rpavKu, BU3yaIbHBIX
KOMMYHUKAIWIA, peajin3aiuu Beo,
MOOWJIbHBIX M MYJIbTUMEINA
MIPUITIOKEHUI

IK-5.1

3Harb: 1.Metozpl c6opa MaTepUaIoB ¢ UCTIONB30BAHUEM
OTEUYECTBEHHbIX U 3apyOekKHBIX UCTOUHUKOB HH(pOpMAIWH,
MOCBSIIIIEHHBIX TEXHOJIOTHSAM KOMITBIOTEPHOTO U3aiiHa U
rpaduku, BU3yaJbHBIX KOMMYHHUKAIIWiA, pa3paboTKu BeO,
MOOMJIBHBIX Y MYJITUMEINA TIPUIIOKEHU.

2.MeTo/Ibl HCTIONTHEHH S OIBITHO-KOHCTPYKTOPCKUX padoT
O peayn3aluy MPOEKTOB MH(POPMAIIMOHHBIX CHCTEM M UX
KOMITOHEHTOB B 00JIaCTU KOMIIBIOTEPHOTO U3aiiHa 1
rpadyKy, BU3yaJIbHBIX KOMMYHHKAIIUH, pa3paboTKH BeO,
MOOMJIBHBIX Y MYJIETUMENA TIPUJIOKEHU.

3. OcHOBHbBIE IPUHIIMIIBI YIIPABJICHUS JAaHHBIMA

4. OCHOBHBIE PUHIMITBI THOKUX METO/IOIOTHIA
yIIpaBJIeHUS POEKTAMHU

IK-5.2

VYmers: 1.ITpoBoauTh Ha OCHOBE COOPAHHOIO Marepuaa
AQHAJIU3 U JIeJ1aTh BHIOOP MPOrpaMMHO-TEXHOJIOTMYECKUX
iatopM peanusaluy MpoeKToB B 001acTi HU(PPOBOro
J3aiiHa, KOMITBIOTepPHOH rpadKy, pa3paboTky Bed,
MOOWJIBHBIX U MYJIbTUMEANA NPUIIOKEHHUH.

2./cTionHSTh OCHOBHBIE STAIIbl OIBITHO-KOHCTPYKTOPCKUX
PaboT MO peasT3aIyy IPOSKTOB NH(POPMALIOHHBIX
CHCTEM M UX KOMIIOHEHTOB B 00JIacTH LIU(POBBIX Meauna,
KOMIIBIOTEPHOTO I3aiiHa U IpauKu, BU3yaln3aluu
JAHHBIX.

3. Cobuparb, 00pabaThIBaTh, aHATM3UPOBATD U
BU3YaJIM3UPOBATh JaHHBIE HA OCHOBE NPUHLIMIIOB
yIIpaBJIeHNUS JaHHBIMH, MATEMATUIECKOTO ITOAX0AA
CUCTEMHOTO aHaJIu3a.

4. IlpuMeHsTh THOKKE METOONIOTUH YIIPaBJICHHS
IPOEKTHBIMU KOMaH[IaMU

I1K-5.3

Bnaners: 1.HaBbikamu cOopa, 06pabOTKH, aHAITN3a U
BU3YyaITN3alliH JAHHBIX.

2.HaBpIkaM¥ MCTIOTHEHU S OITBITHO-KOHCTPYKTOPCKUX
padoT 1o peanu3anuy IPOEeKTOB MH(POPMAIIOHHBIX
CHCTEM U UX KOMIIOHEHTOB B 00J1acTH U POBBIX Mena,
KOMITBIOTEPHOT'O AU3aiiHa U rpapvKy, BU3yaIu3alin
JIAHHBIX.

3.HaBsikamu 0OG0CHOBaHHOTO TIPUHSTHS PEIICHUS
OTHOCHTEJIFHO TIEPCIIEKTUB PeasTn3alii MPOEKTHBIX
pellieHnid, orpeaesieHns UX MPaKTUUECKON 3HAYMMOCTU U
CTEIeH! HOBHU3HBI.

4 Happikamu 0hOpMIIeHUS MOTYYEHHBIX PE3YJIbTATOB B
BUJIE TIPE3EHTAINH, HAyYHO-TEXHIMUECKIX OTYETOB
(TekcToB), ctaTer ( B TOM YHCJIE C UCIIOJIb30BAaHUEM
SI3BIKOB Pa3METKH), PE3EHTAITNH U JOKJIaJ0B Ha HAYYHO-
TEXHUUYECKUX KOH(PEPEHITHSIX.

5.BiageTh HaBbIKAMY YTEHUS U COCTABJIEHUS TEXHUYECKOU
JOKYMEHTAIIMH, aHHOTAIIUI MTPOEKTOB, TIPOBEACHHMS
Mpe3eHTalnil Ha THOCTPAHHOM SI3bIKeE.

6. HaBbIkM UCIIOJIB30BaHKS TMOKUX METOIOIOT i
yIIpaBJIeHUs] KOMaHAaMU pa3paboTKK MPOEKTOB

IV. COAEPKAHME U CTPYKTYPA JUCHUIT/IMHbBI

TpynoeMKOCTh JUCIUIUIMHBI COCTABJISIET 5 3a4eTHhIX eaunuil, 180 yacos, B ToM uucie 16
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4aCOB Ha KOHTPOJIb.

W3 HUX peam3yeTcs C UCTIOIb30BAHKUEM JIEKTPOHHOTO OOYUEHHUSI U TUCTAHIIMOHHBIX 00pa3o-
BaTeJIbHBIX TEXHOJIOTM 68 YacOB KOHTAKTHOM paOOTHI U 60) 9acOB CAaMOCTOSITETLHON paOOTHI.

CI)opMa HpOMC)KYTO‘IHOﬁ aTTeCTauuu: 3a4€T, 3a4€T C OHCHKOﬁ.

4.1 Copep:xanue JUCHHUILIHHBI, CTPYKTYPHPOBAHHOE 10 TEMaM, ¢ YKa3aHNEM BHU/I0OB

yqeﬁm,lx 3aHATHI U CPC, OTBCACHHOI'0O HA HUX KOJHUYIECTBA AaKAACMHUIE€CKHUX YaCOB

Bubt yueGHOI pabOTHI, BKIIIOUAs

CaMOCTOSITENIbHYIO Pa0OTy OOyYaIOIIMXCS 1 Popmbl
TPYIOEMKOCTb TeKYILEro
(B Hacax) KOHTPOJISI
KonTakTHast paboTa npernonaBarest ycrie-
o ¢ 00y YaloIUMKCS £ | Baemoct;
i Paznen § CeMu- \c’é dopma
JUCHUTIIMHEI/ TEMBI § HAPCKHe | mpome-
Jlexkuyu (13 (mpakT- E KYTOIHOM
HHX nueckue) | KoHcyib- E arrec-
9JIEKTPOHHBIC | 3aHATUS (U3 Taluu g Talln1
Yachl) HUX g (o
3MeKTPOHHbIE & | cemectpam)
Yachl)
Hnmepnem seweii u 18 (18) 36 (18) 0 10
MUKPOKOHMPOANEPbL
1 | ba3oBble MPUHIIHUIIH, 5 (2Q) 0 (0) 0 0
CTaHJAPTHI U
apXUTEKTypa
2 | HampaBnenue 5 (2Q) 0 (0) 0 0
MIPAKTUYECKOTO
npuMeHeHus MHTtepHera
Belei
3 | O61ue cBegeHus o 51212 2(2) 0 0
MUK POKOHTPOJUIEPAX
4 | 3HAKOMCTBO C 5 (44 12 (5) 0 10
iatrgopmont Arduino
5 | Cpena pa3paboTku u 5 144 10 (4) 0 0
S3BIK
POrpaMMUPOBAHUSI
MUKPOKOHTPOJIEPOB
Arduino
6 | LludpoBble KOHTAKTHI 5 (2Q) 94 0 0
BBOJIa-BBIBOJIA, IUPOTHO-
UMITYJIbCHAST MOJTYJISIIIAS
7 | CeHCOpBI M aKTyaTOphbI 5 12(Q2) 3(3) 0 0
Hroro 3a 5 cemectp 18 (18) 36 (18) 10 | 3au (8)




Bcmpausaemvie onepayuonnvie | 6 (6) 12 (4) 0 12
cucmemol
8 | ApxurekTtypa 6 12(2) 0 (0) 0 0
BCTPanUBAEMBbIX
OTEPAITIOHHBIX CUCTEM
9 | OnepanmonHas cucrema |6 |2 (2) 2(2) 0 6
Mbed: npumenenue u
apXUTEKTypa
10 | MukpokoHTpoJLiep 6 (202 10 (2) 0 6
STM32 u Mbed OS
Hnmepnem seweit 10 (10) 22 (12) 0 38
11 | I[Iporokobl, ceTeBbie 6 122 2(2) 0 0
MOJIeJH, KJIacCupUKalus
cerert
12 | IIpoBonHbIEe ceTn 6 12(2) 4(2) 0 8
13 | BecipoBonHbIe U 6 12(2) 8(2) 0 10
CEHCOpHBIE CeTH
14 |IIpencraBnenue naHHbiXx |6 |2 (2) 4(2) 0 10
Y TIPOTOKOJIBI TIEpeaun
JAHHBIX
15 | O6nayHble TEXHOJIOTHUH 6 2(2) 4 (4) 10
Hroro 3a 6 cemectp 16 (16) 34 (16) 0 50(3a0 (8)
Hroro gyacon 34 (34) 70 (34) 0 60

4.2 TInaH BHeayUTOPHOI cCaMOCTOATEIbHON Pad0ThHI 00yUaIOmMXCs MO

AO0T)

TUCIAILITHHE
CamocrosiTenibHasi paboTa 00yYaloIIMXCs
3ar-
ATl
p VuebHo-
Bpe-
P METOIM-
MEHHU
Ce c Ore- YecKoe
- OKH | , Yac.
ec Hassanue p ’ ( HOYHO obecrie-
MECT - BBIIIOJ u3
pasjejia, TEMbI Bup camocTositennbHOM paboTHI € Cpel- | YeHnue caMo-
p - HUX C
CTBO CTOs-
HeHUs | Mpu- -
TEJILHOM
MeHe
padoTHI
HHAEM




3HaKOMCTBO C
1aTopMon
Arduino

st oBJIaJieHUsI 3HAHUSIMH: UTSHME
y4eOHOM JITepaTyphl

st 3akpenJieHns u
cHCTeMaTH3aluy 3HaHuii: padoTa ¢
KOHCIIEKTOM JIEKIIUI

st popMupoOBaHUsI YMEHHIA:
pelieHye 3aa4

2
Heaenu

10
(10)

I3

bki.forlabs.r
u

OnepanuoHHas
cucrema Mbed:
MIpUMEHEHNE U

apXUTEeKTypa

151 oBJIa/IeHUSI 3HAHUSIMH: YTEHHUE
y4eOHO! JITepaTyphl

s 3akpenJieHns u
CHCTeMATH3aUU 3HAHUII: padoTa ¢
KOHCIIEKTOM JICKIIUH

st popMupOBaHUSI YMEHHIA:
pelieHye 3aa4

2
Heaenu

6 (6)

I3

bki.forlabs.r
u

MukpoKoHTpoOIUIE
p STM32 u Mbed
OS

s oBJIajeHUsI 3HAHUSIMH: YTCHHE
y4eOHOM JITepaTyphl

s 3akpenJieHus u
CHCTeMATH3aNH| 3HaHUIl: padoTa ¢
KOHCIIEKTOM JICKIIUH

st popMupOBaHUSI YMEHHUIA:
pellenye 3aa4

2
Hegenu

6 (6)

I3

bki.forlabs.r
u

HpOBOI[HbIG CETH

Jlns oBJIaeHUs] 3HAHUSIMH: YTCHHE
y4eOHOM JITepaTyphl

s 3akpenJieHus u
CHCTeMAaTH3alu| 3HaHUIl: padoTta ¢
KOHCIIEKTOM J'IEKHHﬁ

s popMupoBaHusT yMEHHUI:
pelieHue 3a1a4

2
HeJlleJIn

8 (8)

I3

bki.forlabs.r
u

becnipoBogHbie 1
CEHCOpPHbIE CEeTH

s oBJIajieHMsI 3HAHUSIMH: YTEHHE
y4eOHOM JITepaTyphl

s 3akpenJieHus u
CHCTeMAaTH3alu| 3HaHUIl: paboTa ¢
KOHCITEKTOM JIEKLIVH

15 popmMupoBaHust yMEeHHI:
pelieHue 3a1a4

2
HeleJn

10
10)

I3

bki.forlabs.r
u

IIpencraBnenue
JaHHBIX U
MIPOTOKOJIBI
nepenayn JaHHbIX

JLns1t oBIajieHNs1 3HAHUSIMH: UTCHNE
yueOHOM JINTepaTypbl

Jl1s 3aKpenJieHus u
CHCTeMaTH3alu| 3HaHUIl: paboTta ¢
KOHCITEKTOM JIEKLIVH

15 popmMupoBaHus yMeHHUI:
pelieHne 3a1a4

2
HEJe/H

10
(10)

I3

bki.forlabs.r
u

O0sauynbie
TEXHOJIOTU U

st oBJIajieHNs1 3HAHUSIMH: UTCHNE
yueOHOM JINTepaTypbl

151 3aKpenJieHus 1
CHCTeMaTH3aluu 3HaHuil: padora ¢
KOHCIIEKTOM JIEKLIUI

st popMupoBaHUsI yMeHHUI:
peleHue 3a1aq

2
HEJE/H

10
(10)

Iz

bki.forlabs.r
u




O6mast Tpy10€eMKOCTh CAMOCTOSITEJIbHOI padoThI MO

JUCHUILINHE (Yac)

60

N3 Hux 00beM caMOCTOATEIbHOMI paﬁoTbI C UCITOJb30BaHUEM
SJEKTPOHHOI'O Oﬁy'IEHI/IH 1 JMCTAaHIUOHHBIX

oOpa3oBaTeJbHBIX TEXHOJOTHH (Jac)

60

BroaskeT BpeMeH! caMOCTOATEIbLHOMH PadoThl,
NpeayCMOTPEHHbIN Y4eOHbIM IJIAHOM ST TaHHOMH

MUCHHMILINHBI (Jac)

60

4.3 Conep:xanue yaed0HOro MmarepmuaJa

TpynoemMKkocCTb
TUACHMITIIAHEI (3.€.)

5

HanmeHoBaHME OCHOBHBIX
paszzaesnioB (MoyJieit)

WutepHeT Belreid 1 MUK POKOHTPOJLIEPHI
BcrpanBaemsbie onepaiiioHHbIE CUCTEMBI
WuTepHer Bewei

dopmbl TEKy1LErO
KOHTPOJISI

TCCT, MPOCEKT, MPAKTUYCCKOC 3aJaHNC

dopma npoMeKyTOIHOM
aTTecTanyu

3auer, 3a4eT C OLIEHKON

4.3.1. IlepeueHb ceMHHAPCKUX, IPAKTHYECKUX 3aHSTHII 1 Ja00PaTOPHBIX padoT

Ne paznena u HaumvenoBanue TpynoemMKoCTb,
Ne TEMBI CEMHUHAPOB, yac. (u3 HuxX | OueHounble | PopMUpyeMbie
T/T1 | TUCITUTUTAHBI MPAKTUYECKUX U 3JIEKTPOHHBIE cpeacTBa KOMIIETEHIIUU
(Momyst) JTA0OPaTOPHBIX padoT Jachl)
I |3 [pakTrueckast padora 1 |2 (2) Tecr, IK-5.1,
(Pa3bop mpoekTa) [TpoekT I1K-4.3,
ITK-1.3, T1K-2.3
2 |4 [MpakTrueckast padora 2 | 12 (5) I3 [IK-1.2,
(ITopkmoueHue I1K-2.3, IIK-4.2
koHTposuiepa no UART)
3 15 KackagupoBanus 10 (4) I3 IIK-1.2, T[IK-2.2
CKBa)XHOCTb CUTHaJIA 94 Iz I1K-4.3, IIK-5.1
5 [Tpaktuyeckas padora 4 |3 (3) I3 [IK-2.2, [IK-5.2
(YipaBnenue
OCBEIIIEHUEM )
6 |9 [MpakTuyeckas padora 6 |2 (2) I3 [K-2.2
10 [Mpaktuyeckas padora 7 |10 (2) I3 IK-1.2,
(Taiimepsi) I1K-1.3,
IK-2.1, TIK-5.1
8 |11 [Mpaktyeckas padora 8 |2 (2) I3 IK-1.1,
(moakJIoYeHue IIK-2.1, IIK-5.1
MHUKPOKOHTPOJIIEPA K
ceru VHTepHeT)
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Ne paznena u HaumenoBanne TpyroeMKoCTb,
Ne TEMBI CEMHHAPOB, yac. (u3 Hux | Onenounsie | PopmMupyemble
/11 | TUCHIUTUTMHBI MPAKTUYECKUX U NIEKTPOHHBIE CpencTBa KOMITETeHITUH
(Momyst) JTA00PaTOPHBIX padoT Yachl)

9 |12 [MpakTyeckas padora 9 |4 (2) I3 IK-1.2,
(Pazpabotka [1K-2.3, IIK-4.3
ITMPOKOBEINATETEHOTO
UART)

10 |13 [Tpaktuyeckas padora 10 |8 (2) I3 [K-1.1,
(ynpasnenue o WiFi) [MK-2.2,

IMK-4.2, TIK-5.2

11 (14 [TpakTrueckas padora 11 |4 (2) I3 IIK-1.3,
(Peanu3zanust mpoTokosa IIK-2.1,
A36yku Mop3e) IK-2.2, I1K-2.3

12 |15 [MpakTrueckas padora 12 |4 (4) I3 I1K-1.3,
(openHab) IK-2.1, TIK-5.1

4.3.2. IlepeueHsb TeM (BOIPOCOB), BLIHOCHMbIX HA CAMOCTOSITEJIbHOE U3yYeHHE

CaMOCTOATEJIbLHOM p360TI>I CTYA€HTOB

No V)
¢ Tema 3aganue opMupyeMast NJIK

n/n KOMITETEHLIU

1 | 3HakomcTBO € tuiarpopmont | Muranue cBeToauooM (Tpu [IK-2 [IK-2.1
Arduino BApUAHTA)

2 | Cpena pa3paOOTKH U SI3bIK .Marprunas kyaBuarypa I1K-2, TIK-4 [IK-2.1
MPOrpaMMHUPOBAHUS [IK-4.1
MUKPOKOHTPOJLJIEPOB
Arduino

3 | Hudposbie koHTaKkThI BBOAA- | [llMpoTHO-NMITYy/IBCHASA I1K-1, IIK-2, I1K-1.3
BBIBOJIA, IIIUPOTHO- MOJYJISLIUS I1K-4 I1IK-2.1
VMITYJIbCHAsI MOIYJIALUSA [1K-4.3

4 | CeHCOpbI U aKTyaTOPbI [MonkmounTs cBETOAMONA [IK-1, TIK-2 IIK-1.3

TaKTOBYIO KHOIIKHU K IUIaTe U [IK-2.1
o0ecneynTh MUTAHHE

CBETO/IMOJIOB COIVIACHO

3aJaHHOMY YCJIOBHIO.

5 | OnepanuoHHasi cucrema Hanwmcarsp knacc ans [K-2, TIK-5 [K-2.2
Mbed: npumeHenue u NIPeJI0KEHHOTO CEHCopa 1 [IK-5.3
apXUTEKTypa cootsercTBylolue Unit TECTHI.

6 | Mukpokontpomiep STM32 u | [lepeonpenenenve metonoB [1K-2, [IK-4, [1K-2.3
Mbed OS I1K-5 I1K-4.3

[K-5.2

7 | IlpoBonHBIE CETH Pa3paboTka JloKkaapHOM YaT [1K-2, TIK-4, [K-2.2

CUCTEMBI IIK-5 [1K-4.2
[1K-5.3
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Ne Tema 3aganue Popmupyemas NIK
n/n KOMIIETEHITU ST

8 | becnpoBoansle u ceHcopHble | HaBuranms BHyTpn I1K-2, ITK-4, ITK-2.1
ceTu nomeitenus (BLE) IIK-5 [1K-4.3
ITK-5.1
9 | IlpeacraBneHue TaHHBIX U Cob6parb mesh-ceTp Ha ocHoBe | [IK-2, [TK-4 I1K-2.3
IIPOTOKOJIbI NIEPEAAYM JAHHBIX | KOHTposiepos ESP I1K-4.2
I1K-4.3
10 | OGsnayHbIE TEXHOIOTUA IMonxmounThb I1K-1, TIK-2, IIK-1.2
MUK POKOHTpoJuiepHyo 1iary u | [1K-4, TTIK-5 [IK-2.1
Ha0Op CEHCOPOB K 00JIaYHOMY [1K-4.3
CEPBUCY. [IK-5.2

4.4. MeTonuecKne YKa3aHUA M0 OPraHu3alui CaMOCTOSATEIbHOIH PadoThI
CTY/ICHTOB

CamocrosiTenbHasi paboTta CTyIeHTOB BceX (popM M BUIOB OOYUYEHUs SIBJISETCS OHHMM U3
00s13aTeNIbHBIX BUJIOB 00Pa30BaTEIbHON JESTEIbHOCTH, 00eCIIeUMBAIOIIEH peaTu3alnio TpeOOBaHMIA
denepasbHBIX TOCYIaPCTBEHHBIX CTAHAAPTOB BBICIIErO MPO(ECCHOHATBHOTO O0pa30BaHUS.
CornacHo TpeOGOBaHUSAM HOPMATUBHBIX JOKYMEHTOB CAMOCTOSITENIbHASL Pa00OTa CTY/IEHTOB SIBJISIETCSI
00s13aTeJIbHBIM KOMIIOHEHTOM OOpa30BaTeJNbHOrO Tpollecca, TaK Kak oHa oOecrevynBaer
3aKperuieHUe MOoJyYaeMbIX Ha JIEKIIMOHHBIX 3aHATUSAX 3HAHUW MyTeM MPHOOpPETEHHS] HABBIKOB
OCMBICJICHUSI M PACIIUPEHHS UX CONCPKaHMsI, HABBIKOB PEIIeHHUsI aKTyaJ bHBIX MPoOeM (hopMup-
OBaHMS OOIIEKYJIBTYPHBIX M MPO(ECCUOHATBHBIX KOMIIETCHIINNA, HAayYHO-UCCIIE0BATEIbCKON
AeSITeIbHOCTH, MOATOTOBKYM K CEMUHapaM, JJabOpaTOpHBIM padoTaM, caue 3a4eTOB M 9K3aMEHOB.
CamocrosiTenbHast paboTa CTYAEHTOB IPeACTaBJIsieT COO0N COBOKYITHOCTh ayAMTOPHBIX M BHEay-
JAWTOPHBIX 3aHATUN U paboT. CamMocTosTeIbHAsE padoTa B paMKax 0O0pa30oBaTe/IbHOTO Ipolecca B
By3€ pelliaeT CJeAyoIe 3a/1auu:

— 3aKpervieHue W pacliupeHue 3HAHUW, YMEeHHH, MOJyYeHHBIX CTYJIeHTaMH BO BpeMms
ayJINTOPHBIX W BHEAYAMTOPHBIX 3aHATHH, MpeBpallleHhe UX B CTEPEOTUIIBI YMCTBEHHOW W
(puznyeckoi aesTebHOCTH;

— MpHrOOpeTeHNe IOTIOTHUTEIBHBIX 3HAHWI 1 HABBIKOB MO JUCIUIUIMHAM Y4eOHOTO IUIaHa;

— (QopmupoBaHUe M pa3BUTUE 3HAHUA M HABBIKOB, CBS3aHHBIX C Hay4HO-
MCCIIe0BATENbCKON esATEIbHOCTHIO;

— Ppa3BHUTHE OpPHEHTAlMM M YCTAaHOBKM Ha KaueCTBEHHOE OCBOEHHE 0Opa30BaTEJIbHOM
HPOTpaMMBl;

— pa3BUTHE HABBIKOB CAMOOPraHU3AIWH;

— (bOpMI/IPOBaHI/IC CaMOCTOATEJIBbHOCTU MBIIIJICHUA, CIIOCOOHOCTH K CaMOpa3BUTHIO,
CaMOCOBCPHICHCTBOBAHWIO U CaAMOPEAIN3allnu;

— BBIpabOTKa HaBHIKOB 3(h(EeKTUBHON caMoOCTOATENbHOW TpodeCcCHOHaTbHON
TEOPETUYECKOM, MPAKTUUECKON U YyUeOHO-MCCIIEIOBATENbCKON JesITeTbHOCTH.

IloaroroBka k Jeknuu. KauectBo 0cBoeHUs cofep:KkaHUsl KOHKPETHOW JAUCITUTIIAHBI
MPSIMO 3aBHCUT OT TOTO, HACKOJIBKO CTYJICHT caM, Oe3 BHEIIHEero MpUHYKAeHUs (hopMUpyeT y cedst
yCTaHOBKy Ha HOHy‘leHI/Ie Ha JICKIIUAX HOBBIX 3HaHPII71, JOITOJIHAIOIINX y>1<e UMCEIOIIIUECA 10 I[aHHOfI
AUCIUILIMHE. BpeMs Ha MOATOTOBKY CTYNEHTOB K JBYXUacOBOW JIEKIIMM MO HOPMAaTHBaM
cocrasisier He MeHee 0,2 gaca.

HO,[[FOTOBKa K IIPAKTHY€CKOMY 3aHATHIO. HO,HFOTOBKEI K IMPaKTHYC€CKOMY 3aHATHIO
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BKJIIOYAET CJICIYIONIUE JIEMEHTh CAMOCTOSITEIbHON JesTeJIbHOCTU: YeTKOe Mpe/ICTaBJICHHE 1Ie/N 1
3ajlay ero NpOBEeJeHHUs; BbIJeJeHHE HABBIKOB YMCTBEHHOW, aHAJUTUYECKOW, HAyUHOU
JesTeJIbHOCTH, KOTOPbIE CTaHYT Pe3yJIbTaTOM IPEJICTOAIIEH padoThl. BhipaboTKa HABBIKOB OCYIIEC-
TBJISIETCS] C TIOMOIIIBIO TOTYYeHHsI HOBOUM MHMOpMaIy 00 U3ydaeMbIX MPOLIECcax U ¢ MOMOIIbIO
3HAHUs O TOM, B KaKOH CTENIeHH B JIAHHOE BpeMs CTYICHT BJiaJieeT METOJaMH MCCIIe0BaTeIbCKOM
NesITeTbHOCTH, KOTOPHIMHM OH CTaHEeT MOJb30BaThCs HA MpaKTHU4ecKoM 3aHATUU. [ToaroTtoBka K
MPaKTUYECKOMY 3aHSATHUIO Hepeako TpebyeT momdopa Marepualia, JaHHBIX W CIIeIHaTbHBIX
MCTOYHHUKOB, C KOTOPBIMU MPEACTOUT yueOHast padora. CTyIeHTH JOJKHBI I0Ma MOATOTOBUTH K
3aHATHIO 3—4 nipuMepa (pOpMYTMPOBKH TeMbl UCCIIeJOBAHUS, TIPEACTABIIEHHOIO B MOHOTpausix,
HAYYHBIX CTaThsIX, OTUETaX. 3aTeM OHM CAMOCTOSITEJIbHO OCYIIECTBIISIOT MOUCK COOTBETCTBYIOIINX
HMCTOYHUKOB, OMPEIeIAOT aKTyaJdIbHOCTh KOHKPETHOTO HCCIIeOBAaHUS MPOIECCOB U SIBJICHUM,
BBIJIEJISIIOT OCHOBHBIE CIIOCOOBI JOKA3aTEILCTBA ABTOPAMU HAYYHBIX pabOT IEHHOCTU TOTO, YeM OHU
3aHUMAIOTCA. B XoJge caMoro mpakTHYEeCKOro 3aHATHs CTYACHThl CHadajia MPeJCTaBJISIOT
HaliJIeHHbIE UMY BapUaHTBl (DOPMYTMPOBKH aKTyaIbHOCTU UCCIIEI0BAHMU s, OOCYKAAI0T UX U 0OOCHO-
BBIBAIOT CBOE MHEHME O HaWJIy4IlleM BapraHTe. BpeMs Ha MOArOTOBKY K MPAKTHUECKOMY 3aHATHIO
10 HOpMaTUBaM cocTaBJisieT He MeHee 0,2 yaca.

IToaroroBka K KOHTPOJbHOH padoTre. KoHTponbHass paboTa Ha3zHadaeTcs IOCHe
U3Y4eHHsI ONpe/IeIeHHOTO pasjiena (pa3aenoB) AMCHUIUIMHBL U TIPECTaBIsIeT COO0H COBOKYITHOCTh
pa3BEepHYTHIX TUCbMEHHBIX OTBETOB CTYJEHTOB Ha BOIPOCHI, KOTOPbIE OHU 3apaHee MOJydyaloT OT
npenogasarens. CaMoCTosTeIbHAS MOATOTOBKA K KOHTPOJIBHOW paboTe BKJIOYAET B ceOs: —
M3yUeHHE KOHCIIEKTOB JIEKI[MW, PACKPBIBAIOIIMX MaTepuasl, 3HaHHE KOTOPOro MpoBeEpseTCs
KOHTPOJIBHON paboTOl; MOBTOpPEHHE Y4eOHOro marepuasa, MOJYyYEeHHOTO MPH MOATOTOBKE K
CEMHHAPCKUM, IMPAKTUYCCKHUM 3aHATHAM U BO BPEMA HUX IIPOBEACHUA; U3YUYCHUC I[OHOJ]HI/ITGHBHOﬁ
JIMTEPATYpPbl, B KOTOPOI KOHKPETU3UPYETCs COlEepKaHUe MMPOBEPSAEMbIX 3HAHMIA; COCTaBJIEHNUE B
MBICJIEHHOH (hOpMe OTBETOB Ha MOCTaBJIEHHbIE B KOHTPOJIBHON paboTe BOMPOCH; (popMUpOBaHUE
MICUXOJIOTMYECKON YCTAaHOBKM Ha YCIIEIIHOE BBIIOJHEHUE BCeX 3a/laHuil. Bpems Ha MoAroToBKy K
KOHTPOJIbHOHN padoTe 1o HOpMaTHUBaM COCTaBJIsieT 2 Jaca.

IoaroroBka Kk 3k3ameHy. CamocTosiTeJbHasl MOATOTOBKA K JK3aMEHY CXOXka C
MOATOTOBKOM K 3a4eTy, ocoOeHHO eciu oH auddepeHnupopanubii. Ho 00beM yueOGHOro
Mareprana, KOTOPbIH Hy’)KHO BOCCTAHOBUTD B MaMSTH K 9K3aMEHY, BHOBb OCMBICIIUTh U TOHSTb,
3HAYUTENILHO OOJIbIIIe, TTO9TOMY TpedyeTcst OoJbllie BpeMEHH M YMCTBEHHbBIX ycuJauil. BaxHo
chOpMHUPOBaTh LEJOCTHOE MPEACTABIEHHE O COAEPKAHUU OTBETa Ha KaX bl BOIPOC, UTO
MMpearnojaaracT 3HaHMUEC Pa3HbIX HAYYHBIX TPAKTOBOK CYIIHOCTH TOI'O WJIM MHOI'O ABJICHUSA, ITPOLIECCA,
YMEHHUE PacKpbIBaTh (haKTOPBI, ONpEeISIONINe UX MPOTHBOPEYNBOCTb, 3HAHUE MMEH yUYEHBIX,
M3yvyaBIINX oOCyskaaemyto mpoodnemy. Heobxoaumo Takxke npuBecTd MHGOPMALIUIO O MaTeprasax
SMIIMPUYECKUX HCCIEJOBAHUI, YTO yKa3blBaeT HAa BCECTOPOHHIOI MOATOTOBKY CTYyAEHTa K
9K3aMeHy. BpeMs Ha MOArOTOBKY K 3K3aMeHY MO HOPMAaTHMBaM COCTaBisieT 36 4acoB st
OaKanaBpoB.

@®opmMbI BHEAYAUTOPHOH CAMOCTOATEJILHO PAad0ThI

Nudopmanmonnsiii nouck Llenb caMmocToATeIbHON PabOTHI: Pa3BUTHE CIHOCOOHOCTH K
NPOCKTUPOBAHUIO U NMPEeOOPA30BAHMI0 YYEOHBIX JEWCTBHII Ha OCHOBE PA3JIMYHBIX BHIOB
MH(pOPMAIIMOHHOTO NoUcKa. H(pOpMaIMOHHBIN TOUCK — MOUCK HECTPYKTYPUPOBAHHOW JIOKYMEHT-
anbHOM MH@opmauuu. CIUCOK COBPEMEHHbIX 3aAady MH(pOPMAIIMOHHOIO MOMCKA: pelIeHHe
BOIIPOCOB MOAEJIMPOBaHUSA; KiaccupuKauusa JAOKYMEHTOB; (uiabTpauus, Kjaccupukanus
JOKYMEHTOB; IPOEKTUPOBAHUE APXUTEKTYP MOUCKOBBIX CUCTEM U TOJIb30BATEIbCKUX UHTEP(EICOoB;
u3BjievYeHne MHPopMaunu (aHHOTUPOBaHUE M pedepupoBaHUE AOKYMEHTOB); BBIOOp
MH(POPMALIMOHHO-TIOMCKOBOI'O SI3bIKA 3aIllpoca B MOMCKOBBIX cucteMax. CozpepkaHue 3aJaHus 110
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BHJIaM TTOVCKA: TTOUCK OMOIMOrpapuueckrii — MOUCK HeOOXOAUMBIX CBEJJCHHH 00 MCTOYHUKE W
YCTaHOBJICHUWE ero HaJuuusl B CUCTEMe APYruX UCTOYHUKOB. BemeTcs myTem pasbiCKaHUS
oubnuorpacduyeckonn mHMOpManuu U OudIMOorpacdmIecKkux Mmocodoui (MHGPOPMAITMOHHBIX
W3[1aHUI ); TIOUCK CaMUX MH(OPMAIIMOHHBIX UICTOYHUKOB (JOKYMEHTOB U U3[JaHUI1), B KOTOPbIX €CTh
WA MOXKET COIepKaThCsl Hy)KHast MH(GOpMAIHs; — MOUCK (paKTHUECKUX CBEICHUI, COIEePKAIIUXCS
B JIUTEpaType, KHUre (Hampumep, 00 UcTopuueckux (hpakTax U COOBITHAX, O OMorpapuiyeckux
JAHHBIX U3 XKU3HU U JICATSBHOCTH IMCATeNIs, YIYSHOTO | T. 11.). BHIIToIHeHue 3a1aHus:

1) onpesenenre 0OIacTH 3HAHUT;

2) BBIOOp THIMA ¥ UCTOYHUKOB JJAHHBIX;

3) cbop mMarepuasioB, HEOOXONUMBIX JIJIS1 HAMTOTHEHW ST MH(OPMAIIMOHHON MOJIEIH;
4) otbop HanbosIee Moe3HON MH(pOPMAIIUH;

5) BbIOOp MeToAa 0O6paboTKM MH(popManmu (KiaccudpuKauus, Kjiactepusanus, perpecc-
WOHHBIN aHaJIM3 # T.]1.);

6) BBIOOp JIropuTMa MOMCKA 3aKOHOMEPHOCTEN;

7) MOUCK 3aKOHOMEPHOCTe!, (pOpMasIbHBIX MPABUI M CTPYKTYPHBIX CBSI3ei B COOpPaHHOM
vHpopmanmu;

8) TBOpUecKasi MHTEpIIpeTalysl OJyYeHHbIX Pe3YJIbTaToB.

[Tnanupyemble pe3yabTaThl CAMOCTOSTENLHON padOThl: — CIIOCOOHOCTh CTYAEHTOB pellaTh
CTaHJApTHbIE 3aJauu NMPo(eCcCUOHATBHON AeATEIbHOCTH Ha OCHOBE MH(MOPMAIIMOHHOW U
ouonnorpauIecKko KyJabTypbhl C MpUMEHeHueM HWHMOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUI U C YYeTOM OCHOBHBIX TpeOOBaHMII WH(POPMAIIMOHHOW 0€30MaCHOCTU; TOTOBHOCTD
MCTOJIb30BaTh 3HAHUE COBPEMEHHBIX MPOOJieM HayKW M 0Opa30BaHUs MPHU pelieHuH o0pa3oBa-
TEeJIbHBIX U TPO(ECCHOHAIBHBIX 3a/1au.

Pa3pa6oTka MyJbTHMeJUIIHON mpe3eHTamum llenn camMocTosiTebHON PadOTHI
(BapuaHThl): — OCBOEHHE (3aKperieHrne, 0000IIeHre, cucTeMaTu3anys) y4eOHoro MaTepuaa; —
oOecrieyeHre KOHTPOJISI KauecTBa 3HAaHUN; — (DOPMUPOBAHME CIIEIMAIBHBIX KOMIIETEHLIUH, oOecre-
YHMBAIOIIMX BO3MOKHOCTh pabOThI ¢ MH(OPMAIIMOHHBIMU TEXHOJIOTHSIMH; — CTAaHOBJIEHHE OOIIEK-
YABTYPHBIX KOMIETEHIMI. MylbTUMEIUIHAsA NPEe3eHTalusl — IPEACTABICHUE COAEPKaHUS
y4eOHOro marepuasa, ydyeOHOW 3aJaud C MCIOJIb30BAaHUEM MYJIbTUMEIUIHBIX TEXHOJIOTUH.

Brinmonnenue 3aganus:

1. Dran npoeKTUpOBaHUs: — OIpeeIeHUe LeJiel UCTIONb30BAHUS TIPe3eHTalun; — cOop
HEOOXOIMMOro Marepuasa (TEKCThl, PUCYHKH, CXeMBI U Ap.); — (OPMHUpPOBaHUE CTPYKTYPHI U
JIOTMIKY TIOIa4X MaTepuaa; — CO3[aHue MaIlKy, B KOTOPYIO TIOMEIleH COOpaHHBIN MaTepuall.

2. Drtan KOHCTPYMPOBaHUsI: — BBIOOP mporpammel MS PowerPoint B MeHIO KoMITbIOTEpa; —
orpejesieHrue OU3aiiHa CIaiIoB; — HaIOJIHEHUE CIaliJOB COOpaHHOW TEKCTOBOUM M HATJISIAHON
uHpopmanmeil; — BKIOYeHUE 3(PPEeKTOB aHUMALUU M MY3bIKQJIbHOTO CONPOBOXIEHUS (IpU
HEOOXOIMMOCTH ); — YCTaHOBKA peXMMa MOKa3a CIai/I0B (TUTYJIbHBIN Cllaiifl, BKIIOYAOIIUI HauMe-
HOBaHMe Kadephl, T7Ie BHIOMHEHa padoTa, Ha3BaHUe MPE3EHTAIMH, TOPOI ¥ TOJ; COfIEpKaTETbHbIN
— CNMCOK CJIAJIOB MPEe3eHTAllU1, CIPYNIHUPOBAHHBIX MO TEMaM COOOIICHUS; 3aKTI0UUTEIbHBII
CJIaii]] CONEPKUT BbIBOJIBI, TOJKEJIAHUSI, CIIUCOK JIMTEPATYPHI U TIP.).

3. Dran MOIACIINPOBAHUA — IPOBEPKA U KOPPEKIHUA MOATOTOBJIIEHHOIO Mart€pualia,
OIIPEACTICHUEC IMTPOJOJIKUTEIIBHOCTU €ro JCMOHCTPpAlHU.

[Tnanupyemsle pe3ysibTaThl CAMOCTOSITETIBHON pabOThl: — MOBBIIIEHNE MH(POPMAIIMOHHON
KYJbTYpPbl CTYJIEHTOB M oOecnedyeHHe UX TOTOBHOCTU K HMHTErpallid B COBPEMEHHOE
MH(POPMALIMOHHOE MPOCTPAHCTBO; — CIIOCOOHOCTh pelllaTh CTaHAAPTHHIE 3aJaud NMpodeccruoH-
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aJIbHOW JIESITeJIbHOCTH Ha OCHOBE MH(OPMAIIMOHHOW ¥ OMOIMOrpauuecKor KyIbTyphl C TIPUMe-
HEHUEM MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI U C YyYETOM OCHOBHBIX TpeOOBaHUI
nHdOpMaAIIMOHHON 6€30MaCHOCTH; — CIOCOOHOCTh K KPUTHIECKOMY BOCIPHUSITHIO, 0OO0OIIEHUIO,
aHaM3y MPopeCcCUOHAILHOM MH(OPMAITUK, TIOCTAHOBKE 1IEJIM ¥ BHIOOPY IMyTel e JOCTUKEHUST, —
CIIOCOOHOCTh TIPUMEHSTh COBPEMEHHBIE METOIUKHM U TEXHOJIOTMHM OpPTraHW3allii M peaan3aluu
00pa30BaTeJILHOIO MpoIecca Ha pa3IMYHbIX 00pa30BaTe/IbHBIX CTYMEHSX B Pa3JIMYHBIX 00pa3oBa-
TEJIbHBIX YUPEKACHHUIX; — TOTOBHOCTh MCIOJIb30BATh WH/IMBUIyaIbHbIE KPEaTHBHBIE CIOCOOHOCTH
1Sl OPUTMHAJIBHOTO PEIeHUsT UCCIIeJOBATEIbCKHUX 3aa4.

B ®BI'OY BO «UI'Y» opranu3zanusi caMOCTOSITEIbHON pPaOOTHl CTYAEHTOB peryiaMeHT-
upyetcs [lonoxeHreM o caMOCTOATEbHON padoTe CTYIEHTOB, IPUHATHIM YueHbIM coBeToM UT'Y
22 wions 2012 r.

4.5. IlpumepHasa TeMaTHKA KypPCOBBIX Pa6oT (MPOEKTOB)

o 1aHHOWM TUCLMIIMHE BHIIIOJIHEHUE KYPCOBBIX MPOEKTOB (padoT) HE MpeaycMaTpUBAETCA.

V. VYAEBHO-METOINYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUNE
JUCHUAITJIMHBI (MO VYJIA)

a) OCHOBHAasI JuTeparypa

1. Kyty3zo0B, O. 1. lHpoKOMMYyHHMKAIIMOHHbIE CUCTEMBI U CeTU [DneKTpoHHbIN pecypc] / O.
M. Kyty3os, T. M. TarapHukoBa, B. B. LlexaHOBCcKkuil. - DIEeKTPOH. TEKCTOBBIE AaH. - CaHKT-
[etepOypr : Jlaub, 2020. - 244 c. - BC "Jlanp". - Heorpanuy. noctym. - ISBN 978-5-8114-4546-2
:b. 1.

2. Jlio6anosuy, busut. IIpocroii Python. CoBpemenHsblii cTuiib nporpamMupoBanust [Tekcr] :
Hayd. m3a. / b. Jlio6anoBuu. - CII6. : [Tutep, 2019. - 476 c. ; 23 cm. - (becrcemepst O'Reilly). -
Ilep. u3n. : Introducing Python / Bill Lubanovic. - Beijing. - ISBN 978-5-4461-1054-4 : 1171.20
p.

0) 1OMOJIHNTEAbHASI JUTEepaTypa

1. I'ens0yx, C. C. Cetu DBM u TeleKOMMYHUKAUH. APXUTEKTypa U OpraHU3aIus
[Dnexrponnslii pecypc] : yaebHoe nocodue / C. C. I'enpOyX. - DNeKTpoH. TeKcToBbIe aH. - CaHKT-
[MetepOypr : Jlaub, 2019. - 208 c. - DBC "Jlaup". - Heorpauuu. poctyn. - ISBN
978-5-8114-3474-9 : b. 1.

2. CamyiinoB, Koncrantun EBrenbeBuu. CeTu M TE€JIEKOMMYHUKAUUU [DJIEKTPOHHBIN
pecypc] : Yue6nuk u npaktukym s By3oB / K. E. Camyiinos, B. B. Bacunesckuii, H. H. Bacun,
A. B. KoposbkoBa. - DeKTpoH. TeKcToBble JaH. - Mocksa : IOpaiit, 2020. - 363 c. - (Boiciiee
obpazoBanue). - DBC "lOpaiit". - Heorpanuu. nocrym. - ISBN 978-5-534-00949-1 : 949.00 p.

B) epUoOUYECKas JuTepaTypa
Her.
r) 6a3bl JaHHBIX, HH(POPMAITHOHHO-CIIPABOYHbIE H MONCKOBbIE CHCTEMbI

1. TocynapcrBenHass uHoOpMalnmoHHass cucrtema «HanuoHanpbHAst 3JEKTPOHHAS
OouoMoTeKa» [DNeKTPOHHBIN pecypc] : cailT. — Pexum pocryma: http://a36.pd

B cootBetctBun ¢ 1. 4.3.4. ®PI'OC BO, oOyyaronmmMcst B TeUeHHE BCEro Neproaa 00ydeHust
obOecrieueH HEOTrpaHWYEHHBIH AOCTYyN (yHaJeHHBId AOCTYMH) K 3JIEKTPOHHO-OMOIMOTEUHBIM
CHUCTEMaM:

— OrtkpsiTasg 37eKTpoHHasi 6a3a pecypcoB U HCCIENOBAaHUN «YHHUBEPCHUTETCKAs
nnpopmannonHas cucrema POCCUS» [DnekTponnsiii pecypc] : cait. — Pexxum gocryna:
http://uisrussia.msu.ru 6eccCpoYHbIit
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— T'ocynapcTtBenHas uH(popMauuoHHas cucrema «HanmoHanpHas 371€KTpPOHHASA
OoubnuoTeka» [DNeKTpOHHBbI pecypc] : cailT. — Pexum pgocryna: http://H30.pd. 6eccpounsbiit

— Hayunas snexktponnas oudnmoreka «<ELIBRARY.RU» [DnekTpoHHbIid pecypc] : caiT. -
Kontpakt Ne 148 or 23.12.2020 r. Akt or 24.12.2020 r. Cpok neucreus no 31.12.2022 r. —
Pexxum pocryna: http://elibrary.ru/

— 3BbC «M3narensctBo Jlanb». Kontpakt Ne 04-E-0346 ot 12.11.2021 r. Ne 976 ot
14.11.2021 r. Cpok aeiictust o 13.11.2022 r. — Pexxum gocryna: https://www.e.lanbook.com

— 3BC 243 «bubmorex». ['ocynapcrBenubiii kKoHTpakT Ne 019 ot 22.02.2011 r. OO0
«bubnauorex». JluuensnonHoe cornamenue Kk ['ocynapcrBeHHOMY KOHTpakTy Ne 019 ot
22.02.2011. Cpok peiictBusi: 6eccpounsiii. — Pesxxum mocrtyna: https://isu.bibliotech.ru/

— 9BC «Pykont» LIKB «bubdkom». Ne 04-E-0343 or 12.11.2021 r. Akt Ne 6K-5195 or
14.11.2021 r. Cpok neiictBus no 13.11.2022r. — Pexxum gocryna: http://rucont.ru

— DBC «Aibykc.py/ibooks.ru» OO0 «Afdyke». Kontpakt Ne 04-E-0344 ot 12.11.2021
r.; Akt ot 14.11.2021 r. Cpok aevictBusi o 13.11.2022 r. — Pexxum goctyna: http://ibooks.ru

— DnekTpoHHO-O0ubOMKoTeuHass cucremMa «IBC IOpaiit». OO0 «DiaekTpoHHOE
usparensbcrBo IOpaiT». Kontpakt Ne 04-E-0258 ot 20.09.2021r. KonTtpakt Ne 04-E-0258 ot
20.09.2021 r. Cpok peuictBus nio 17.10. 2022 r. — Pexxum poctymna: https://urait.ru

— YBJI UBUC. Konrtpakt Ne 04-E-0347 ot 12.11.2021 r. Akt ot 15.11.2021 r. Cpok
nevictBust ¢ 01.01.2022 no 31.12.2022 r. — Pexum pocryna: http://dlib.eastview.com

— DnextponHas ouodmoreka 1] I'pedennunkoB. Kontpakt Ne 04-E-0348 ot 12.11.2021r.;
AKT Ne 348 or 15.11.2021 r. Cpok peuctBug ¢ 01.01.2022 no 31.12.2022 — Pexum nocryna:
http://grebennikon.ru

VI. MATEPUAJIBHO-TEXHUTYECKOE OBECIIEYEHUE JTNCIMITIJINHBI

6.1. YueOHO-J1a00paTOpHOE 000pYy/I0BaHNE

Haunmenosanne IlepeyeHs MLIEH3UOHHOTO
. OcHaIEHHOCTD CITeAAIBLHBIX
CHELUATBHBIX ITOMEILEHUI 1 . . MIPOrPaMMHOr0 0OeCTIeYEHHMSI.
. MOMEIEHUIA U TOMEIEHUN 1A
IIOMEIEHUH T PexBU3UTHI IONTBEPIKAAIOIIETO

N CaMOCTOSTEIbHON padbOThI
CaMOCTOSTEIbHON pabOThI JOKyMEHTa
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CrieriaJibHbIE IOMEIIEHM S

VueOHast ayiuTopus JUIst
MIPOBEICHUSI 3aHATHIA
JIEKLIMOHHOTO U
CEMUHAPCKOro
THIA,TeKyIero KOHTPOIs,
MTPOMEKYTOUHON
aTTecTalyu.

Ayaurtopusi 06opynoBaHa
CrieMaTM3UPOBAHHON y4eOHOM
MeOeIbio, TEXHUYeCKUMHU
cpeacTBaMy OOyYeHUsI, CITyKaIllIuMU
JUTs ipecTaBieHus1 MH(GOpMAaIK
OOMBIIION ayIUTOPHU:

HoyTt6yk(AserAspirev3-5516
(AMDA10-4600M 2300 Mrm)) (1
HITYKa) C HEOrPaHUYEHHBIM
JIOCTYIIOM K ceTH MIHTepHeT;
ITpoexTtop Vivitek, sxpan
ScreenVtdiaEcot- 3200*200MW
1:1, KOJIOHKH, HAOOPBI
JIEMOHCTPAIMOHHOTO 000PYIOBAHMS
¥ y4eOHO-HAIJISHBIX TOCOOMIA,
00ecIeunBaIIre TEMATUYCCKHE
WJUTIOCTPAIIMU, COOTBETCTBYIONINE
paboyeii mporpaMmme JUCIATLTAHBI
«APXUTEKTYPHBIN MOIXOM K
Pa3BUTHIO TIPEANPUSITAN U
MHMOPMAIIMOHHBIX CUCTEM> .

Vuebnas nadoparopusi:
KOMITBIOTEPBI [1s1 IPOBE/ICHUSI
MPaKTUIECKUX padoT (CUCTEMHBIN
610k AMDAthlon-64 X3 445 3100
MIu), Monutop LG F1742S (2
mtyk), Monutop ViewSonic
VA703b(24 mityku) ¢
BO3MOKHOCTBIO TTOAKTIOUEHHST K
cetu «MHTEpHET» M OOECTICYeHEM
JOCTYIA B EKTPOHHYIO
MH(POPMALMOHHO-00Pa30BaTEIbHYIO
Cpefy OpraHu3alvu; MPOeKTop Sony
XGA VPLSX535, skpan
ScreenVtdiaEcot- 3200¥200MW
1:1

OC Windows: DreamSpark
Premium, dorosop Ne 03-016-14
or 30.10.2014

Microsoft Office:
0365ProPiusOpenStudents
ShrdSvr ALNG subs VL NL I
MthAcdmsStdnt w/Faculty
(15000 muueH3min)

Kaspersky Endpoint Security
IsI0M3Heca- CTaHIaPTHBIN
Russian Edition. 15002499
Node 1 year Educational License
Ne
1B08-170221-054045-730-177

BusinessStudio JIunensusa Ne
7464 (6eccpodHo)
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CrienasibHble IOMEIICHUS:
KOMITBIOTEPHBIN KJ1acc
(yueOHast ayquTopus) s
TPYIIIOBBIX U
VHIVBUIYaTbHBIX
KOHCYJIbTAIIUiA, KYpPCOBOTO
MPOEKTUPOBAHHUS
(BBITIOJTHEHH ST KYPCOBBIX
padoT), OpraHu3aIuu
CaMOCTOSITENTbHOIN paOOTHI, B
TOM YHCIIe, HAyYHO-
HCCIIEI0BATENIbCKOU

Aynutopust o6opyaoBaHa
CrieMaTM3UPOBAHHON y4eOHOM
Me0eblo, TEXHUYECKUMU
cpeacTBamu 0Oy4eHus:
KOMITBIOTEPBI (CUCTEMHBIH OJI0K
AMD Athlon 64 X2 DualCore
3600+ 1900 MI1 (15 mTyk),
Mounwutop LGFlatron L1742SE (14
mrtyk), Monurop ViewSonic
VG720) ¢ BO3MOXXHOCTBIO
HOJKJTIOUeHUsI K ceTH «VIHTepHeT» 1
o0ecrieueHreM JI0CTyra B
JIEKTPOHHYIO UH(OPMALIMOHHO-
00pa30BaTeNIbHYIO CpeLy
OpraHu3aluy.

OC Windows: DreamSpark
Premium, dorosop Ne 03-016-14
or 30.10.2014

Microsoft Office:
0365ProPiusOpenStudents
ShrdSvr ALNG subs VL NL I
MthAcdmsStdnt w/Faculty
(15000 nmuueH3M

Kaspersky Endpoint Security
111 OM3HEca- CTaHIAPTHBIN
Russian Edition. 15002499
Node 1 year Educational License
Ne
1B08-170221-054045-730-177

6.2. IIporpaMMHOe obecriedeHmne

HaumenoBanne Cpok neiicTBust
Oo0ocHOBaHHE JIsI Hara BbI1aun
Ne | IIporpamMmmHor Koa-Bo npasa
noJb3oBanus [10 JIMIEeH3UHN
0 MPOAYKTa MOJIb30BaAHMS
1 | Python 1 Vcious npaBooOnagaress YcnoBust Ycnous
paBooOIagaTesNs | mpaBoodagaTess
2 | Microsoft Visual | YcinoBus VYcnoBust mpaBooonagarest Vcenosus Ycenosus
Studio paBooOIagaTesns paBooOaaress | mpaBooodsasaress
3 | Arduino IDE 40 Yc1oBUSI UCTIONB30BAHUS TIO CCBUIKE: YcnoBust YcnoBus
https://github.com/arduino/Arduino/blob/master/license.txt | npaBooGnagatens | npaBooOnagatesst
4 | Mbed Studio 40 VC10BHSI UCTIONB30BAHUS TI0 CChUIKE: VcnoBus Ycnoeus
https://os.mbed.com/licenses/mbed-studio-license/ npaBooOyajartesis | mpaBoodaaTess

6.3. Texnnueckne u 3JeKTPOHHbIE CPeICTBA

Metoanyeckor CUCTeMOM MpenoAaBaHusl MPEAYCMOTPEHO UCMOIb30BAHUE TEXHUYECKUX U
NIEKTPOHHBIX CPE/ICTB OOYUYECHUsI U KOHTPOJISI 3HAHUI CTYAEHTOB: MyJbTUMEIUIHBIE ITPE3eHTAIINH,
(pparmenTs! prsibMOB.

VII. OBPA3OBATEJIbHBIE TEXHOJIOI'N
[Ipu peanu3anuy MpoOrpaMMbl JaHHOW AMCLIMIUIMHBI UCHOJIB3YIOTCS pa3iMyHble 00pa3oBa-

TEJIbHBIC TEXHOJIOTUU, B TOM YHUCJIC IJICKTPOHHOC O6y‘{eHI/I€ N JUCTaHIOMOHHBIC 06pa3OBaTeJII)HI)Ie
TEXHOJIOI'H.

Cozpnanue B y4eOHOU AeSITeTbHOCTH TIPOOIEMHBIX
CHUTYAITUI U OpraHu3alns aKTUBHOM
CaMOCTOHTCJIbHOIU/I ACATCIIBHOCTU y‘{aH_[I/IXCH 110 UX
pa3pelieHuio, B pe3yJIbTaTe Yero MpOUCXOAUT
TBOp‘ICCKOG OBJIaJICHUE 3HAHUAMMU, YMCHI/IHMI/I,
HaBBIKAMU, Pa3BUBAIOTCS MBICJUTEIIbHBIC
CIIOCOOHOCTH

[TpoGiemHoe oOyueHue
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HccnepoBarenbckye METO/IBI B O6y‘{eHI/II/I

oOyyaroierocst

JlaeT BO3MOXHOCTb YYalIMMCS CAMOCTOSITEIIBHO
TIOTIOJTHSATH CBOM 3HAHMUSI, TITyOOKO BHUKATh B
M3yvaeMylo IpoOJeMy U MpearonaraTh myTH ee
pEeLLeHNs, YTO BaKHO Mpy (POPMUPOBAHUU
MHUPOBO33PEHUS. DTO BAXKHO JIJIS ONPEAEIeHU
VH/IMBU/1yaIbHOM TPAEKTOPUU Pa3BUTHS KaXkJ0TO

HCKI_II/IOHHO-CeMI/IHapCKOC’»a‘-ICTHa}I CHUCTEMA

00yYaloIXcst

JlaHHas cucTtema JaeT BO3MOXKHOCTD
CKOHIIEHTPUPOBATh MaTepuall B OJIOKH U
MIPETNOIHOCUTD €T0 KaK €IMHOE LIEJIOE, & KOHTPOJIb
IIPOBOAUTH 110 MPEBAPUTEIBHON MOATOTOBKE

TEXHOJIOTNH

WHpopMaliMOHHO-KOMMYHUKAIMOHHbIE

NHTEPHET.

V3meneHue 1 HeOrpaHMUEHHOE OOOralleHue
conepkaHusi 00pa30BaHMsl, UCIIOIb30BAHIE
MHTErpUPOBAHHBIX KYPCOB, IOCTYII B

HaumeHoBaHNe TeM 3aHATHI C HCIOJb30BaHHEM aKTUBHBIX (DOPM 00yUeHusI:

Kon-Bo 4yacoB

Bupg ®dopma / Metoapl (13 HUX
Ne Tema 3ansATUSA
3aHATHS | MHTEPAKTUBHOTO OOyUYEHHUsI | JIEKTPOHHBIC
Yachl)
1 | HanpaBnenue npaktuyeckoro | Jlekums Kpyrnbiii cron (auckyceus, |2
npumeHenus MHTepHeTa nebarhbl)
Bellen
2 | IlpeacraBieHre JaHHBIX U CemuHap Pelienue cutyalimoHHBIX 1
MIPOTOKOJIBI [IEpPEJAur 3a1a4
JAHHBIX
3 | ApxurekTypa BcTpauBaembix | JIekims Kpyrstit cron (muckyceusi, |2
OIEpalMOHHbIX CUCTEM ne0arhbl)

VIII. OHEHOYHBIE MATEPUAJIBI IJI TEKYIIIEI'O KOHTPOJIA U
IMPOMEZKYTOYHOM ATTECTAIITNHA

8.1. OneHouHbIe cpeaCTBA TEKYIIET0 KOHTPOJIS

Ne KomnereHu, KOMIIOHEHTHI
Bup xoHTpONA KonTtponupyemsie Temsl (pa3aesbl)
o\t KOTOPBIX KOHTPOJIMPYIOTCS
1 Tect OO01me cBeleHus O I1K-5.1, I1K-4.3
MHUKPOKOHTPOJUIEPAX.
2 [Ipoexr OO01ue cBeeHns O IIK-1.3, TIK-2.3, TIK-5.1
MUK POKOHTPOJUIEPAX.
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3 IIpakTnyeckoe 3HaKOMCTBO C IIaT(OpMOn I1K-1.2, IIK-2.3, I[1K-4.2,

3aJlaHue Arduino. [1K-2.1, I1K-4.1, [1K-2.2,
Cpena pa3pabOTKH U SI3bIK I1K-4.3, IIK-5.1, I1K-1.3,
IIPOrpaMMHUPOBAHUS I1K-5.2, TIK-5.3, [1K-1.1

MUK POKOHTpOJLIepoB Arduino.
[MnudpoBble KOHTaKTHI BBOJA-
BBIBOJIA, IIMPOTHO-UMITYJIbCHAS
MOAYJIALMS.

CeHcopbl ¥ aKTYaTOPHI.
OnepaimonHas cucrema Mbed:
IIPUMEHEHUE U apXUTEKTYpa.
Mukpokontpomiep STM32 u Mbed
OS.

[IpoTokosbl, ceTeBbie MOJEIH,
KJ1acC(pUKALIUS CETEM.
ITpoBonHBIE ceTn.

BecrnipoBoHbIE U CEHCOPHBIE CETH.
[IpeacraBnenue naHHBIX U
IIPOTOKOJIBI [IEpe/lauyl JaHHbIX.
Oo6nauHble TEXHOJIOTHH.

IIpuMepbI 011eHOYHBIX CPEACTB sl TEKYI[ero KOHTPOJIS
JleMOHCTpanMOHHBII BAPHAHT TECTa

1. Baoanue ¢ eOuHuuHbLIM 8b100pOM. Bblbepume 00uH NPasUNbHLIL OMeen.
3aKOoH oMa CBA3bIBAET

a. Cuty TOKa, HanpsiKeHUe, COTTPOTUBIICHHE

b. HanpsikeHuie, cuity ToKa, COMPOTUBIICHHE

c. Cuy TOKa, eMKOCTb COIPOTHUBIICHHE

d. HanpsixeHue, MOIITHOCTD, COMTPOTUBIICHHE

2. Baodanue ¢ eOuHuuHbIM 8b100pOM. Buibepume 00un npasunvhbulii omeen.
du3ruecKUM HOCUTENIEM CUTHAJIa SIBJISIETCS /111 MUKPOKOHTpOJLIepa SIBJISETCS:
a. Cuna Toka

b. Ceer

c¢. ConporuBiieHre

d. Hampsikenue

e. Temnieparypa

3. Baoanue ¢ edunuunbiM 8b100poM. Bvibepume 00ur npasunvibslii omeen.

[Ipu nopknwovyeHun SV----- button----A2 Kakue 3Ha4YeHUs MBI Oy/leM IMOJydaTh IMpU
analogRead(A2), eciu kHotika OTKPDBITA:

a. 1023

b. ot 0 go 1023

C. HOJIb

4. 3aodanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00ur npasunvibslii omeen.

[Tpu padore ¢ MQTT ecthb (cepBep=0pokep):
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a. JIBa BUJja KJIMEHTOB, J]Ba BUJA CEPBEPOB

b. [IBa BUAa KJIIMEHTOB, OJIMH BUJI CEPBEPOB

¢. OauH BUJ KJIMEHTOB, [1Ba BUA CEPBEPOB

d. OnuH BUj KJIMEHTOB, OUH BU]I CEPBEPOB

5. Baoanue ¢ mHodcecmeenHbIM 8blOOpOM. Buibepume 2 npagunvHulx omeema.

Ecte cnemyromme ceHcopel 1nmo Ttemam  MQTT:  house/floor/kitchen/tempreture
house/floor/kitchen/humidity house/floor/kitchen/luminosity house/floor/livingroom/luminosity
house/floor/livingroom/humidity house/roof/humidity house/roof/tempreture Ilpu nomnucke Ha
JaHHbIE TOJMBKO O BiaxHOCTH (humidity) MOXKHO:

a. HyxHo BbI3BaTh MeToq subscribe() onuH pa3 u ucnosib3oBarb wildcard

b. HyxHo BbI3BaTh MeTo[ subscribe() aBa pa3a u ucnonb3oBars wildcard

c. Be3Bars MeTon subscribe() Tpu paza

6. 3adarue ¢ eOuHUUHbIM 8b100pOM. Bolbepume ooun npasunvhwiii omeen.
BeiOepute BepHbIC yTBEPKACHUS:

a. [Ipu moamucke MOXHO yKa3zaTh MapameTp KOTOPBIM O3HAYaeT HaJekKHOCTh JOCTaBKHU
JAHHBIX.

b. MQTT noanepxuBaeT OJHOrO MOANMCYMKA ISl KakK/I0TO TOINMKA, U1s1 JOCTAaBKM JaHHbBIX
ot ogHOro publisher ko Bcem moanucunkam Opokep GOPMUPYET TONUKHU CAMOCTOSITENIBHO,
MOANUCYMKH Y3HAIOT KOHKPETHbIE TOMMUKK 00 3TOM CZeJiaB 3alpoc K OpOKepy Ha oIpenesieHHbIe
JaHHbIE

c. MQTT Opoxkep xpanut ouyepeap nociaennux 1024 coodieHuid Mo KaxaoMy TOMHUKY,
KOTOPBIE MOKHO 3aITPOCHUTh

d. bpokep coequnsier publisher u subscriber, nanee nepesaya JaHHBIX UAET MO NPUHLIMITY
p2p mexay publisher u subscriber.

7. Badanue ¢ eOuHuuHbIM 8b100poM. Bvibepume 00uH npasunbHblii omeem.
s HagexxHou otnipaBku AaHHbIX 0 MQTT ucnonb3yercs QoS

a.2

b. 1

8. 3aodanue c edunuunbim 86100poM. Bolbepume ooun npasunvhwviii omeemn.
[Tpu 3anucy B CIBUTOBBIN PErHCTP 8 OWT U BBHIBOJIE HAPYKY:

a. 3aIMCh 3aHMMAeT KOHEYHOE BpeMs paBHOE CyMMe JIMTEbHOCTEN UMITYJIbCOB Ha JIMHUU
SH_CP mmioc pyurenbHOCTh cuHXpoummyiibca Ha auauud ST_CP.

b. 3amuch 3aHUMAET KOHEYHOE BPEMsI paBHOE CyMMeE JJIMTEbHOCTEN UMITY/IbCOB Ha JIMHUU
SH_CP

C. 3alMCh 3aHUMAET KOHEUYHOE BPEMs paBHOE CyMMeE JJIMTEJIbHOCTEN UMITYJIbCOB HA JIMHUU
SH_CP mumoc BpeMms nepeaaydv AaHHBIX Ha JIMHUM DS 1uoc Bpems CHHXpOMMITYJIbCa HA JIMHUU
ST_CP

d. Bce OMTBHI OKa3bIBAIOTCS Cpa3y HAa CBOM MecTaxX (Ha HOXKaxX perucrpa, BHICTABISETCS
HYKHO HanpshkeHue)

8.2. OueHouHbIe CpeACTBA JJIsI IPOMEKYTOUHON aTTeCTaAllU

Bonpocs! k 3auery:

1. Mpunmun padotsl cBetoauoaa. [lagenue HanpsikeHus: Ha cBeTonuoae. MakcuMalbHbIN
TOK uepe3 cBetoguoj. Cxema MOJKII0YEHUs] CBETOAMOa K UICTOYHUKY ToKa. Pacuer HomuHana
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peswucropa.

2. Tlogknounute JBa MUKPOKOHTpOJUIEpa KaK MOKa3aHO Ha pUCYyHKe Huxe. OOuH U3
MUKpOKOHTposiepa Oyner Master, a apyroit Slave. Master OyneT coOuparh JaHHBIE CO CBOUX
CEHCOPOB M MPOCUTh Slave, Tak ke coOpaTh JaHHBIE CO CBOMX CEHCOPOB M OTIPABUTH UX 10 Serial.
Takum obOpazom y Master OyaeT NOMHBIA Ha0Op JaHHBIX (CEHCOPHI MOJAKIIOUEHHbIe K Slave u
Master). Master o011aeTcs ¢ Mojb30BaTesieM U OTAAeT eMy Bce JaHHble. Slave Tak ke MOKeT ObITh
noakioued K [IK s otnaaku. Jns kommynukanuu Slave-I1K, Master-IIK ucnonbs3yercs
oObIYHBIN anmnapaTHblid Seiral. s obmenus Slave-Master ucnosnb3yercs: mporpammHbli Serial.
3aganue: noaKMounTh 10 JaTYMKOB K 2 MUKPOKOHTPOJIEpAM U MOJy4aTh UX U3MEPEHUs uyepe3
OIMH MUKPOKOHTpoJIiep Master (3aaHue MOKHO BBITIOJIHUTD B CUMYJISITOPE)

3. IloAKM0YMTh /1Ba CBETOAMOAA K MUKPOKOHTPOJUIEPY. 3alporpaMMUpOBaTh CBETOANOIbI
Tak 4ToOBI, NepBbii cBeTmiics 0.25 cekynabl v 0.25 cekyHpI He cBeTwIIcsT; Broport — (.45 cekyHIy
ceetwics .15 cekyH/1bl HE CBETUJICS

4. TloakJIOUYUTh JATYMK K MUKPOKOHTPOJUJIEPY MCIONb30BATh BCTPOEHHBI CBETOIUOL.
IlokazaHus AaTYMKOB OTHPABIATH MO Serial, TOJIBKO MO 3ampocy C KOMIbIOTEpPA, NOTOYHAS
OTIIpaBKa OyJeT CYMTaTh He KOPPEKTHHIM BBHITIOJIHEHUEM 3afaHusi. KoMmbioTep mo JaHHBIM 00
OCBEILLEHHOCTHU NTPUHUMAET PELIEHUE O BKJIIOYEHUM WJIM BHIKJIIOUYEHUM CBETOAMONA. YIIPaBJIEHUE
CBETOAMOJOM PEaTM30BaHO Yepe3 OTIPABKY KOMaHbl HA MUKPOKOHTpoJLIep no Seiral.

5. Ilpuaumn paGoTel JaTyMka ocBenieHHOCTU. [IpuHiun padotsl oropesuctopa. Cxema
MOAKJIIOUEHM S IaTUMKa K MUKPOKOHTposuiepy. Pacuer HoMuHaia pe3ucropa.

6. [ToaKJIIOUUTh AATYUK K MUKPOKOHTPOJUIEPY HCIOJIb30BAaTh BCTPOCHHBIN CBETOAUO/.
3anporpaMMHUpOBaTh TaK YTOOBI, YaCTOTA MUTAHUsI CBETOAMOMAA 3aBUCENA OT MOKa3aHUN JaTYMKa
OCBEIIEHHOCTh, YCPeJHEHHbIX N0 nocieqHuM 10 3HaueHussMu

Bonpochl Kk 3a4eTy ¢ OIleHKOI1:

1. MQTT. Yro takoe 6pokep (cepep) u kimeHT B MQTT. Kakumu ObiBatorT kineHTs. Kak
BeIIAAT TeMbl (topic) MQTT. Kakue ObiBator wildcards.) MQTT. Kakue OwiBatotr wildc) MQTT.
Kakwue OpiBator wildcards.ards.

2. [ToaxJII0YUTh JATUYUK OCBEIIEHHOCTH K MUKPOKOHTPOJUIEPY UCHOJIb30BaTh BCTPOEHHBIN
ceertonuo. [lokazaHusi JaT4MKOB OTHpPaBAATh MO Serial, BO3MOXHa MOTOYHAs OTIpaBKa.
Kommsiotep Tpanciaupyer nanasie Ha MQTT Opokep, 11 3TOro MOKHO MCIOJIB30BaTh KOJ Ha
M000M sI3bIKe TTporpamMMupoBanus Harpumep Python. [IpogeMoHcTprpoBaTh MpreM JAaHHBIX Ha
JPyrOM yCTpPOKCTBE, JJIsl pUeMa JoIycKaeTcs ucrosb3oBanue rpadgudyeckux MQTT kaueHToB.

3. Ucnonb3ysa 3 MUKPOKOHTpPOJJIEPA peajnu30BaTh MOAE/b YIPaBiIseMON CBETOAMOIHON
JeHThl. Kaxplii MUKpOKOHTpOJLIEP (KpOME caMoro MepBOro M MOCIEAHEr0) UMEET CBA3b C IByMs
coceJIIMU — C OJIHOTO OH MPUHUMAET JaHHble Apyromy otipasiser. Ilpuem naer Ha muuax O u 1,
a ornpaBka Ha nuHax 10 u 11. Kaxapiii MukpokoHTposuiep koHTposnupyeT oguH RGB ceeroauon,
IJIsL yIpaBJIeHUs KOTOPHIM HaM HYkHO 3 Oaiita. [lepBblil MUKpOKOHTpOIep npuHuMaet 3 * N
6aiiT no Serial, ucnonk3yet 3 Gaiita A cBOero cBeroauonaa u ornpasisetr 3 * (N-1) cnenyomemy
KoHTpostepy. OH JieIaeT To ke caMoe — OCTaBIIsieT 3 OaiiTa Uit CBOErO CBETOIMOA U OTIPABIISET
3 * (N-2) crnepyoleMy MUKPOKOHTPOJUIEPY M Tak jajee. Ha Bcex KOHTposuiepax JOJIKHA ObITh
O/IMHAKOBAs MPOIIMBKA

4. TlogkJIIOYUTh 1BA CBETOAMOAA K MUKPOKOHTPOJUIEPY. 3alporpaMMUpPOBaTh CBETOAM/IbI
Tak 4ToOBI, mepBbiii cBeTwics 0.25 cekyHabl u 0.25 ceKyHIIbl HE CBETHJICS; YACTOTY MUTAHUS
BTOPOro MpUHUMATh 1o Serial.

JIpyrue oneHOYHbIE CPe/ICTBA:
Cpiava mpoMeXyTOUHBIX OTYETOB TIO MPOEKTY
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Pazpa6oTunkm:

CTapIIUI MTPenogaBaTeb A.M. Becuun
(noonucv) (3aHuMaemast QONIHCHOCHb) (unuyuanel, pamunus)

CTapILIUI MTPenogaBaTeb A.B. Kucenes
(noonucv) (3aHuUMaemast QONHCHOCHb) (uHuyuanel, pamunus)

[Mporpamma cocrtabieHa B cooTBeTcTBuu ¢ TpedoBanusimu ®PI'OC BO u yuerom
pekomengammid IIOOII no nanpasienuio noarorosku 09.03.03 «IIpukinagHass nH(pOpPMaTHKa».

[Tporpamma paccMoTpeHa Ha 3aceaHuM Kadeapsl €CTECTBEHHOHAYYHbIX TUCLUIUIMH

ITpotokon Ne 7 ot «15» mapra 2023 r.

1.0. 3aB. Kadpeapsl ; E‘“/ A.Tl'. Banaxuu

Hacmoswas npozpamma, He modcem Oblmb 80CNPoU3BedeHa HU 6 Kakoil gopme Oe3
npeosapumenbHo20 NUCbMEHHO20 PA3PEUEHUST KAPeOPbl-pas3padomuuKa npozpammol.
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