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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 JUCIUTUIMHBI COCTABJISIET 6 3a4eTHHIX eaunull, 216 yaco, B ToM uucie 16
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4aCOB Ha KOHTPOJIb.

W3 HuX peanmzyercs ¢ UCTIOMb30BAHMEM IEKTPOHHOTO OOYYeHHUsI M AUCTAHIIMOHHBIX 00pa3o-
BaTeJIbHBIX TeXHOJOTUI 104 yaca KOHTaKTHOW PabOTH 1 96 4acOB CaMOCTOSITENTLHON pabOTHI.

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

Bubl yueGHO#M paOOTHI, BKIIIOUYAS

CaMOCTOSTENIbHYIO PA0OTy OOyYaIOIIMXCS 1 Popmbl
TPYIOEMKOCTb TeKyIL[ero
(B Hacax) KOHTPOJISI
KoHnTakTHast paboTa npernogaBatest ycrie-
o ¢ 00y YaloIUMKCS £ | Baemoct;
i Paspen § CeMu- \c’é dopma
JUCHUTIIMHBI/ TEMBI CE) HAPCKHe o | Tpome-
Jlekuuu (13 (mpakT- E KYTOIHOH
HHX nueckue) | KoHcyib- ;p: arrec-
9JICKTPOHHbIE | 3aHATHA (U3 Taluu g Tallnn
4acel) HUX g (o
MeKTPOHHbIE & | cemectpam)
Yachl)
Hnmepnem seweii u 18 (18) 36 (36) 0 46
MUKPOKOHMPOANEPbL
1 | ba3oBble MPUHIIHUIIH, 5 (2Q2) 0(0) 0 0
CTaHJAPTHI U
apXUTEKTypa
2 | HampaBnenue 5 (2Q2) 0(0) 0 0
MIPAKTUYECKOTO
npuMeHeHus MHTtepHera
Belei
3 | O61ue cBegeHus o 5 1212 2(2) 0 0
MUK POKOHTPOJUIEPAX
4 | 3HAKOMCTBO C 5 (44 12 (12) 0 46
iatrgopmont Arduino
5 | Cpena pa3paboTku u 5 144 10 (10) 0 0
S3BIK
POrpaMMUPOBAHUSI
MUKPOKOHTPOJIEPOB
Arduino
6 | LludpoBble KOHTAKTHI 5 (2(Q2) 99 0 0
BBOJIa-BBIBOJIA, IUPOTHO-
UMITYJIbCHAST MOJTYJISIIIAS
7 | CeHCOpBI M aKTyaTOphbI 5 (2Q2) 3(3) 0 0
Hroro 3a 5 cemectp 18 (18) 36 (36) 46 | 3au (8)




Bcmpausaemvie onepayuonnvie |6 (6) 12(12) 0 12
cucmemol
8 | ApxuTekTypa 6 [2(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 (2012 10 (10) 0 6
STM32 u Mbed OS
Hnmepnem seweit 10 (10) 22 (22) 0 38
11 | IIpoTokosbl, ceTeBbie 6 |22 2(2) 0 6
MOJIeJH, KJIacCupUKalus
cerert
12 | [IpoBomHbIE cETH 6 22 4(4) 0
13 | BecipoBonHbIe U 6 [2(2) 8 (8) 0
CEHCOpHBIE CeTH
14 |IIpencraBnenue naHHbix |6 |2 (2) 4 (4) 0 8
Y TIPOTOKOJIBI TIEpeaun
JAHHBIX
15 | OGnauHble TEXHOIOTUU 6 (212 4 (4) 8
Hroro 3a 6 cemectp 16 (16) 34 (34) 0 50(3a0 (8)
Hroro gyacon 34 (34) 70 (70) 0 96

4.2 TInaH BHeayUTOPHOI cCaMOCTOATEIbHON Pad0ThHI 00yUaIOmMXCs MO

MUCIHILIAHE
CamocrosiTenibHast padoTa 00yJaroIXCs
3ar-
aThI
p VYuebHo-
Bpe-
p METOIN-
MEHU
Ce c Ore- YecKoe
- OKH | , 4yac.
ec HaszBanue p ’ ( HOYHO obecrie-
MCCT - BBIIIOJI u3
pasfejia, TEMbI Buy camocTositenbHOM paboTHI € Cpel- | YeHrue CaMo-
p - HUX C
CTBO CTOS-
HeHus | Tpu- .
TEJILHON
MEHE
padoTHI
HHUEM

AO0T)




3HAaKOMCTBO C Anst oB1ajieHust SHAHUSMMU: TeHne | D 46 I3 bki.forlabs.r
. 4eOHOM JINTEpaTyPhl
1aTopMon Y patyp Hegenu | (46) u
Arduino J1s1 3aKpenJieHus u
cHCTeMaTH3alMK 3HAHMI: padoTa ¢
KOHCIIEKTOM JIEK LAt
st popMupoBaHus yMeHHUIA:
pelieHue 3a1a4
OnepanyonHas Ansl OBNANEHHA IHAHUAME: UTeHHE | D 6 (6) |II3 bki.forlabs.r
qeOHOM JINTEepaTyphl
cuctema Mbed: y patyp HeeIu u
IIPUMCHEHNE 1 Jist 3aKpenyieHust u
apXI/ITeKTypa cucTeMaTu3anuu 3HAHHII: pa60Ta C
KOHCIIEKTOM JIEKLIHit
st popMupoBaHUs yMeEHHUIA:
pelieHue 3a1a4
MUKpOKOHTpOJUTe | /1A OBIajeHns SHAHUAMM: YTeHue | ) 6 (6) |II3 bki.forlabs.r
4eOHOM JINTePaTyphl
p STM32 u Mbed y Patyp Heeau u
oS s 3akpenvieHust u
cHCTeMAaTH3AIMH 3HAHMIA: padoTa ¢
KOHCIIEKTOM JIEKLIAit
st popmMupoBaHus yMeHHUI:
pellieHye 3a1a4
[IpotokomsL, Aot oBiajiennst SHAHMAME: YTeHMe | D 6(6) II3 bki.forlabs.r
y4eOHOM JITepaTyphl, YTCHHE
ceTeBble MOJIENN, . Henenm u
JIOTIOJTHUTENIBHOM JIATEPATYPBL
Kjaccuukanms
ceTeit JList 3aKpenieHust u
cHCTeMaTH3aluy 3HaHuIi: padoTa ¢
KOHCIIEKTOM JIEK LU
ITpoBoaHble ceTn | Avst OBIaeHNs SHAHMAME: HTeHKE | D 8(8) |II3 bki.forlabs.r
y4eOHOM JIUTepaTyphl
Henenun u
s 3aKpenieHust u
CHCTeMaTH3anuy 3HaHUIl: padoTta ¢
KOHCITEKTOM JIEKIUI
15 popMupoBaHusI yMeHHUI:
pellieHye 3a1a4
BecripoBomHbie | A5t OBAaieHnst SHAHMAME: HTeHne | D 8(8) |II3 bki.forlabs.r
y4eOHOI TUTepaTyphl
CCHCOPHBIC CETH HEaeIn u
i 3aKpenieHust u
CHCTeMaTH3aluy 3HAHUIl: padoTta ¢
KOHCITEKTOM JIEKIIUI
15 popmMupoBaHNsL yMEHHUI:
pellieHye 3a1a9
[TpencraBnenue JList oBNaNeHNs SHAHMAMM: UTeHHe | ) 8(8) |II3 bki.forlabs.r
y4eOHOI JIMTEpPaTypbl
JAaHHBbIX U HEaeIn u
MMPOTOKOJIbL J1s1 3aKpenJieHus U

nepenayu JaHHbIX

cHCTeMaTH3aluy 3HaHMIL: padoTa ¢
KOHCIIEKTOM JIEKLIAIA

st popMupoBaHust yMeHHUI:
pelueHue 3a1a4




Oo6J1auHbIe
TEXHOJIOTHUU

y4eGHOM JITepaTyphl
st 3akpenyienus u

KOHCITEKTOM JIEKITUI

IIJISI OBJIA/ICHUA 3HAHUAMM: YTCHUC

cHCTeMaTH3alMK 3HAHMI: padoTa ¢

2
Heaenu

st popMupoBaHus yMeHHUIA:

8(8) |13

peueHue 3aga4

bki.forlabs.r
u

Oo6mast Tpy10€eMKOCTh CAMOCTOSITEJIbHOIT pad0ThI MO

JUCIUNINHE (Jac)

96

N3 HUX 00 beM CaMOCTOATENLHOM PA0OTHI € MCIOJIb30BaHHEM
JEKTPOHHOT0 00yYeHHA U JUCTAHIMOHHBIX

oOpa3oBaTeJbHbIX TEXHOJOTHH (Jac)

96

Broa’keT BpeMeH! caMOCTOATEIbLHOMH PadoThl,
NpeayCMOTPEHHbIN Y4eOHbIM IJIAHOM [IJIST TaHHOMH

MUCIMILINHBI (Jac)

96

4.3 Conep:xanue yaueOHOro MaTepuaia

TpynoemMKkoCTb
TUACHMITIAHEI (3.€.)

6

HanmeHoBaHMe OCHOBHBIX
pazzaesnoB (MoIyJiei)

WHTtepHeT Beleid 1 MUK POKOHTPOJLIEPHI
BcrpavBaembie onepaiiiOHHbIE CUCTEMBI
WNuTepHer Belen

dopmbl TEKy1LIErO
KOHTpPOJIS

Tecr, ITPOCKT, MPAKTUYCCKOEC 3a1aHNEC

dopma npoMeKyTOUHOM

3auerT, 3a4eT C OLIEHKON

aTTeCTalun

4.3.1. IlepeueHb ceMHHAPCKUX, IPAKTHYECKUX 3aHSITHII 1 1a00PaTOPHBIX PadoT

Ne pazpena u Haumenosanue TpynoemMKocTb,
Ne TEMBI CEMHHAPOB, yac. (u3 Hux | OueHounsle | PopMUpyeMbie
T/T1 | IUCUUTUIMHBI MPAKTUYECKUX U NIEKTPOHHBIE CpefcTBa KOMITETeHIUH
(Momyst) JTA0OpaTOPHBIX padoT Jachl)

1 3 [TpakTiyeckast padora 1 2(12) Tecr, I1IK-4.1,
(Pa30op npoekTa) ITpoekt I1K-5.3, [1K-2.3

2 |4 [paktiueckas padora 2 |12 (12) I3 [1K-2.2,
(ITopxmroueHne I1K-2.3, IIK-4.2
koHTposutepa no UART)

3 KackanupoBanus 10 (10) I3 [1K-2.2
CKBaXHOCTh CHTHAJIa 99 IIz I1K-5.3, I[IK-4.1

5 |7 [Mpaktyeckas padora4 |3 (3) I3 [K-2.2, T[IK-4.2
(Ynpasnenue
OCBEIIICHIEM )

6 |9 [TpakTyeckas padora 6 |2 (2) I13 [K-2.2
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Ne paznena u HaunmvenoBanue TpynoeMKocCTb,
Ne TEMBI CEMHHAPOB, yac. (u3 HuX | OueHounsle | PopMupyemble

/11 | TUCUUTUIMHBI MPAKTUYECKUX U NIEKTPOHHBIE CpefcTBa KOMITETeHIUH

(Momyst) JTa00paTOPHBIX padoT Yachl)

7 |10 [Tpaktyeckast padora 7 10 (10) Iz ITK-2.2,

(Taitmepsr) I1K-2.3,
IK-1.1, TIK-4.1

8 |11 [Tpaktyeckas padora 8 |2 (2) I3 IIK-1.1, [TK-4.1
(moakJIIoUeHve
MHUKPOKOHTpOJLIepa K
ceru MHTepHer)

9 |12 [MpakTtuueckas padora 9 |4 (4) Iz [K-2.2,
(PazpaboTka ITK-2.3, T1K-5.3
IIMPOKOBEILATEILHOTO
UART)

10 |13 [MpakTrueckas padora 10 | 8 (8) 13 [IK-1.1,
(ynpasnenue o WiFi) [1K-2.2, TIK-4.2

11 (14 [paktrueckas padora 11 |4 (4) ! [1K-2.3,
(Peanuzanms npoTtokosa I1IK-1.1, TIK-2.2
A30yku Mop3e)

12 |15 [MpakTrueckas padora 12 |4 (4) ! [1K-2.3,
(openHab) IIK-1.1, IIK-4.1

4.3.2. Ilepeuenn TeM (BONPOCOB), BLIHOCHMBIX HA CAMOCTOSITEJIbHOE N3y4YeHne

CaMOCTOSITEJIbHOI Pa0OTHI CTY/1€HTOB

0 D
No Tema 3aganue OpMupyeMast MK

n/n KOMIIeTeHIIU S

1 | 3nakomctBO c mwargopmoit | Muranue cBeTonuoaom (Tpu ITK-1 IIK-1.1
Arduino BapHaHTA)

2 | Cpena pa3paOOTKH U sSI3bIK .MarpuyHas kjaBuarypa [IK-1, ITK-4 IIK-1.1
[IPOrPaMMHUPOBAHUS I1K-4.1
MUKPOKOHTPOJLJIEPOB
Arduino

3 | Hudposbie koHTakThI BBOAA- | [IIMpoTHO-MMITy/IbCHAS I1K-2, ITK-1, [1K-2.3
BBIBOZIA, IIMPOTHO- MOJYJIALMSA [1K-5 TIK-1.1
MMITYJIbCHAsI MOAY/IALMSA [1K-5.3

4 | CeHCOpBI M aKTYaTOPbI [TonkmounTs cBETONMONA ITK-2, TIK-1 IK-2.3

TaKTOBYIO KHOIKH K IUIaTe U [IK-1.1
o0ecreunTh MUTaHe

CBETOJMO/IOB COTJIACHO

3aJaHHOMY YCJIOBHIO.

5 | OneparmoHHasi cucrema Hanucats kiacc aig [1K-2, IIK-5 [IK-2.2
Mbed: npumenenue u [IPeJIOKEHHOIO CEHCopa U I1K-5.3
apXUTEKTypa cootBercTBylomme Unit TeCThI.
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Ne Tema 3aganue opunpyemas MK
n/m KOMITETEHIIU ST

6 | Mukpokontposiep STM32 u | [lepeonpenenenre MeTonoB ITK-2, TIK-5, [IK-2.3
Mbed OS [K-4 [IK-5.3
IK-4.2
7 | [IpoTtokoibl, ceTeBbie Moaeny, | PaboTa Ha mpak THYECKUM [1K-2, TITIK-4, I1K-2.3
Kj1accuduKalus ceren 3a/IaHAEM IIK-5 [IK-2.2
[1K-4.2
IIK-5.3
8 | IIpoBoaHble ceTn Pa3paboTtka nokaabpHON Yyat [TK-2, TIK-4, [K-2.2
CUCTEMBI IIK-5 [1K-4.2
IK-5.3
9 | BectipoBoanbie u ceHcopHble | HaBuranus BHyTpu IK-1, IIK-5, IK-1.1
ceTn nomerienust (BLE) I1K-4 IIK-5.3
IMK-4.1
10 | IIpencraBieHue 1aHHBIX U Co6parb mesh-cetb Ha ocHoBe | [1K-2, [1K-4, [1K-2.3
MIPOTOKOJIBI NIEPEJaur JAHHBIX | KOHTposiepoB ESP IIK-5 [1K-4.2
IK-5.3
11 | O6nayHbIe TEXHOIOTUA IMogkmounTs I1K-2, ITIK-1, I[1K-2.2
MUKPOKOHTposuiepHyo iaty u | [1IK-5, ITK-4 IK-1.1
HAOOp CEHCOPOB K 0OJIAYHOMY IK-5.3
CEPBUCY. [1K-4.2

4.4. MeTonuecKne yKa3aHus M0 OPraHu3anui caMoCTOSITEIbHOIH PadoThl

CTY/IEHTOB

CamocrosiTe/ibHasi padoTa CTYIEHTOB Bcex (hOpM M BUJOB OOYUYECHUS SBJISETCS OJHUM U3
00s13aTENIbHBIX BUIOB 00Pa30BaTEIbHON JEATEILHOCTH, 00ECIEUMBAIOIIEN peaTu3aliio TpeOOBaHMI
denepasbHBIX TOCYIAPCTBEHHBIX CTAHIAAPTOB BBICIIErO MPO(ECCUOHATBHOTO 00pa30BaHUS.
CoryacHO TpeOOBaHMSIM HOPMATUBHBIX JOKYMEHTOB CAMOCTOSITE/IbHAS pabOTa CTYIEHTOB SIBJISETCS
00s13aTeJIbHBIM KOMIIOHEHTOM OOpa30BaTeNbHOrO Mpollecca, TaK Kak OHa oOecreyuBaer
3aKperUieHUe MOJyYaeMbiX Ha JIEKI[MOHHBIX 3aHATUAX 3HAHUU MyTeM MPHOOpPETEHHSI HABBIKOB
OCMBICJICHUSI M PACILIUPEHHS UX CONEPKaHMsI, HABBIKOB PELICHUsI aKTyaJbHBIX MpoOeM (hopMup-
OBaHUsl OOILIEKYJbTYPHBIX U MPO(PECCHOHATBHBIX KOMIIETEHIIMIA, HAyYHO-HCCIIEI0BATEIbCKOM
JeSITeIbHOCTH, MOJATOTOBKYM K CEMUHapaM, JJabOpaTOpHBIM padoTaMm, caue 3a4eTOB M 9K3aMEHOB.
CamocrosiTesibHasE pab0OTa CTYICHTOB MPEJCTABIsIeT COOOW COBOKYIHOCTb ayJAMTOPHBIX M BHEay-
JAUTOPHBIX 3aHATUN U padoT. CaMocTosTeIbHAsE padoTa B paMKax 0Opa30oBaTe/IbHOTO Iporiecca B
By3€ pelliaeT Ceayoliue 3a1auu:

— 3aKpervieHue U paclivpeHue 3HAHUW, YMEHHH, MOMyYeHHbIX CTYJIeHTaMH BO BpeMms
ayIUTOPHBIX M BHEAyAUTOPHBIX 3aHATHMN, NMpeBpallleHue WX B CTEPEOTUIB YMCTBEHHOU W
(puznyeckon AesaTeIbHOCTH;

— nproOpeTeHre IOTIOTHUTENILHBIX 3HAHUI W HABBIKOB TIO JIUCIMILIMHAM Y4eOHOTO TUIaHa;

— d¢opMuUpOBaHUME M pa3BUTHE 3HAHUU M HABBIKOB, CBS3aHHBIX C HAYy4YHO-
HCCJIeJOBAaTEJIbCKON AEeATENbHOCTHIO;

— pa3BUTHE OpPUEHTAllMM W YCTAHOBKM HA KauyeCTBEHHOE OCBOEHHE 00pa3oBaTeIbHON
MIPOrpaMMbl;

— Ppa3BUTHE HABBIKOB CAMOOPraHU3aIUH;
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— ¢dopMUpOBaHUE CAMOCTOSITEIbHOCTH MBIIUICHHS, CIIOCOOHOCTH K CaMOPa3BUTHIO,
CaMOCOBEPIICHCTBOBAHUIO U CaMOpeaIn3allvu;

— BBIpa0OTKa HaBBIKOB 3((PEeKTUBHON C€aMOCTOSTENbHON MpodeccCHoHalbHON
TEOPETHUYECKOM, MPAKTUYECKON U Y4eOHO-MCCIIEOBATENbCKON JeSTeTbHOCTH.

IMoaroroBka Kk Jiekiuu. KauyecTBO OCBOEHUS cofiepkKaHUsl KOHKPETHOW IUCIUTLIAHBI
MPSIMO 3aBHICUT OT TOTO, HACKOJIBKO CTYJIEHT caM, Oe3 BHEIIHEro MpUHYKAeHHUs (pOpMUpyeT y cedst
yCTaHOBKy Ha HOHy‘{eHI/Ie Ha JICKIIUAX HOBBIX 3HaHPII71, OJOITIOJIHAIOIINX y)Ke UMCEIOIIIHUECA T10 HaHHOfI
AUCIUIUIMHE. BpeMs Ha MOATOTOBKY CTYNEHTOB K JBYXUYacOBOW JIGKIIMM MO HOPMATHBaM
cocrasisieT He MeHee 0,2 Jaca.

IloaroroBka K npakTu4eckoMy 3aHATHIO. [I0ArOTOBKA K MPAaKTUUYECKOMY 3aHSATHIO
BKJIIOYAET CJIeAYIOIIUE JIEMEHTh CAMOCTOSITEIbHON JesITeJIbHOCTU: YeTKOe MpeICTaBIeHUe LIeu U
3ajlay ero TNpOBEJeHHUs; BbIJEJIEHUE HABBIKOB yYMCTBEHHOW, aHAJUTUYECKOW, HAYUYHOU
AesITeJIbHOCTH, KOTOPbIE CTAaHYT Pe3yJIbTaTOM MPEACTOsIIEN padoThl. BeipaboTka HABBIKOB OCyIIEeC-
TBJISIETCSI C TIOMOIIBIO TIOTYYeHHST HOBOUM MHMOpMaIy 00 M3ydaeMbIX MPOIeccax M ¢ MOMOIIbIO
3HAHUsS O TOM, B KaKOH CTENeHH B JAaHHOE BpPeMsl CTYJCHT BlaJleeT METOJaMH HCCIe0BaTeTbCKOM
JeATeIbHOCTH, KOTOPHIMU OH CTAHEeT IMOJIb30BaThCsl HA MpaKTU4YecKoM 3aHsaTuu. [loaroroBka k
MPAKTUUECKOMY 3aHSATUIO Hepeako TpebyeT moadopa Marepualia, JaHHBIX U CIEHaTbHBIX
HCTOYHHMKOB, C KOTOPBIMU TIPECTONT yueOHass padora. CTyIeHTHI JOJIKHBI JIoOMa MOArOTOBUTH K
3aHATUIO 3—4 nipuMmepa pOPMYJIUPOBKHU TEMBbI UCCIIEI0BAHUSI, NIPEACTABIEHHOIO B MOHOTpausix,
HAYYHBIX CTaThsIX, OTYETaX. 3aT€M OHU CaMOCTOSITEJTBHO OCYIIECTBIISIIOT MOMCK COOTBETCTBYIOIINX
HMCTOYHUKOB, OMpPEIesioT aKTyaJbHOCTh KOHKPETHOTO HCCIEeOBAHUS MPOIECCOB U SIBJICHUI,
BBIJICJISIOT OCHOBHBIE CIIOCOOBI JOKA3aTeIbCTBA aBTOPAMU HAYYHBIX padOT IIEHHOCTH TOTO, YeM OHHU
3aHUMAIOTCA. B Xoge caMoro mpakTUYeCKOro 3aHSATHs CTYAEHThl CHayaja MpeJCTaBJISIOT
HaWJICHHbIC UMW BapUaHTBI (DOPMYJTMPOBKH aKTyaIbHOCTH MCCIIEIOBAHM S, OOCYKIAI0T UX M 0OOCHO-
BBIBAIOT CBOE MHEHME O HaWJIy4llleM BapraHTe. BpeMs Ha MOArOTOBKY K MPAKTUUYECKOMY 3aHSATHIO
10 HOpMaTUBaM cocTasisieT He MeHee 0,2 Jaca.

IToaroroBKka K KOHTPOJbHOH paGore. KoHTponbHass padora Ha3zHavyaeTcsl Mocie
M3yUYeHHs ONpeeSIeHHOro paszena (pa3aesioB) TUCHUILIMHBL U MPEICTaBIIsieT cOOOW COBOKYITHOCTb
Pa3BepHYTHIX MUCbMEHHBIX OTBETOB CTYIEHTOB Ha BOIPOCHI, KOTOPbIE OHU 3apaHee MOJMydyaloT OT
npenogaBarensi. CaMOCTOsITENbHAS MOATOTOBKA K KOHTPOJIbHOW paboTe BKIOYAET B cels: —
M3yuyeHHe KOHCIIEKTOB JIEKI[MH, PACKPBIBAIIIMX MaTepuas, 3HaHHEe KOTOPOro MpoBeEpsieTCs
KOHTPOJIbHON pa0OTOH; MOBTOpEHUE Yy4eOHOro marepuania, MOJyuYeHHOTO IMpHU MOATOTOBKE K
CEeMHUHAPCKUM, MPAKTUYECKUM 3aHSATHSIM U BO BpeMsl UX MPOBEJCHUS; U3yUeHHEe JOMOTHUTETbHOM
JIMTEpaTypbl, B KOTOPOI KOHKPETU3UPYETCs COAEPKaHUE MPOBEPSEMbIX 3HAHUM; COCTABJICHUE B
MBICJICHHOU (hOpMe OTBETOB Ha IMOCTABJICHHBIE B KOHTPOJIBHOM paboTe BOMPOCH; (hOpMUpOBaHHE
MICUXOJIOTMYECKOW YCTAHOBKM HA YCIEIIHOE BBIIIOJHEHUE BCEX 3a/aHuil. Bpems Ha mOAroToBKY K
KOHTPOJIBHOH padoTe 10 HOpMaTHUBaM COCTaBJIsIeT 2 Jaca.

IIoaroroBka k 3k3ameHy. CaMocCTOsATENbHAsI MOArOTOBKA K 9K3aMEHY CXOXa C
MOAATOTOBKOM K 3a4eTy, ocoOeHHO eciu oH auddepeHnupopanubii. Ho 00beM ydeOHOro
MaTepHasa, KOTOPbI Hy’)KHO BOCCTAHOBUTh B MAMSATH K 9K3aMEHY, BHOBb OCMBICIIUTh U TIOHSTH,
3HAYMTEIBHO OOJIbIIE, TIOITOMY TpeOyeTcsi OoJbllle BpeMEH! M YMCTBEHHBIX yCHIMA. BaxHO
chopMUPOBATH I1IEJIOCTHOE TMPEACTABJICHUE O COJCPKAHUM OTBETA HA KaXJbli BOIMPOC, UTO
npeJoaraeT 3HaH|e Pa3HbIX HAYYHBIX TPAKTOBOK CYIITHOCTU TOTO MJIM MHOTO SIBJICHHS, ITpoLiecca,
yMEHHUE PacKpbiBaTh (PaKTOPHI, OMpPEeAIoNIie UX TPOTUBOPEYMBOCTh, 3HAHKE UMEH YUYEHbBIX,
U3yYaBIIMX o0cyxaaemyo npodiemy. HeoOxoqumo Tak:ke MpuBecTH MH(GOPMAIMIO O MaTepuaiax
SMIIUPUUYECKUX MCCIEAOBAHUI, YTO yKa3blBaeT HA BCECTOPOHHIOW MOJATOTOBKY CTYIEHTa K
9K3aMeHy. BpeMs Ha MOArOTOBKY K 3K3aMeHY MO HOpPMAaTHMBaM COCTaBjsieT 36 4acoB s
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OakaaBpoB.
@®opmMbI BHEAYAUTOPHOH CAMOCTOATEJNLHO PadOThI

Nudopmannonnblii nouck Llens camocTosiTebHOM padOTh: pa3BUTHE CIIOCOOHOCTH K
NPOEKTUPOBAHUIO U NMPEOOPa30BAHMI0 YYEOHBIX JEWCTBHI Ha OCHOBE PA3JIMYHBIX BHI0OB
MH(pOPMALIMOHHOTO NoUcKa. H(pOpMaIMOHHBIN TIOUCK — MOUCK HECTPYKTYPUPOBAHHOW JIOKYMEHT-
anbHOM MH@opmauuu. CIUCOK COBPEMEHHBbIX 3aAady MH(OPMAIMOHHOIO IMOMCKA: pelIeHHe
BOIIPOCOB MOAEJIMPOBAHUSA; KjacCU(puUKauusa JOKYMEHTOB; (uiabTpauus, Kiaccupukauus
JOKYMEHTOB; IPOEKTUPOBAHUE APXUTEKTYP MOUCKOBBIX CUCTEM U TOJIb30BATEIbCKUX UHTEP(EICOB;
u3BjievyeHne MHPopMauuu (aHHOTHUPOBaHUE U pedepupoBaHUE AOKYMEHTOB); BBIOOp
MH(POPMAIIMOHHO-TIOMCKOBOI'O SA3bIKA 3aIllpoca B MOMCKOBBIX cucteMax. CopepkaHue 3aJaHus 110
BUAM MOMCKA: TOUCK OnOnMorpaduueckuii — MOMCK HEOOXOAMMBIX CBEJEHUN 00 UCTOYHHKE U
YCTQHOBJIEHUE €r0 HaJu4yus B CUCTEME JPYruX MCTOYHUKOB. BegeTcsa myTem pasblCKaHUSA
oubnauorpaduyeckoil uHpopmanuu 1 OudAMOrpaduueckux NocoOui (MHMOPMALMOHHBIX
W3/JaHUI); TOUCK CaMMX MH(OPMALIMOHHBIX UCTOYHUKOB (JIOKYMEHTOB U M3/1aHUI ), B KOTOPBIX €CTh
WJIM MOXKET CONEPKAThCS HYKHasi TH(OPMalLIUsl; — MOUCK (PAKTUYECKUX CBEIEHUH, COIepKAITUXCS
B JIUTEpaType, KHUre (Harmpumep, 00 UCTOPUYECKUX (PAKTax U COOBITUSAX, O OUOrpadpruIecKux
JAHHBIX U3 )KU3HU U EATEIbHOCTH MUCATeNs, YYEHOTO U T. I1.). BbilnosHeHue 3agaHus:

1) onpenenenre 0OIACTH 3HAHWI;

2) BBHIOOp THUIA U ICTOYHUKOB JIAaHHBIX;

3) cOop MaTepuasIoB, HEOOXOAUMBIX /7151 HATIOJTHEHUI MH(POPMALIMOHHON MOJIEIH;

4) orbop HanboIIee Moxe3HoN MH(pOPMALIUH;

5) BbIOOp MeToa 0O0paboTKM MH(popManmu (KiaccupuKanus, KiacTepusanms, perpecc-
WOHHBIN aHAIN3 U T.[1.);

6) BBIOOp aIrOpUTMa IMOKUCKA 3aKOHOMEPHOCTEH;

7) TMOKCK 3aKOHOMEPHOCTEH, (pOpMaIbHBIX MPABWI U CTPYKTYPHBIX CBsI3€l B COOpaHHOM
uHpopmarmu;

8) TBOpUecKas MHTEpIIpeTalysl OJIYyYEHHbIX Pe3YJIbTaToB.

[Tnanupyemble pe3yabTaTbl CAMOCTOATENBHON padOThl: — CIIOCOOHOCTb CTYAEHTOB pellaTh
CTaHJApTHbIE 3aJauu NMPO(ECCUOHAIBHON AEATEIbHOCTH HAa OCHOBE MH(MOPMAIIMOHHOW U
oubauorpadruueckoil KyJabTypel C INPUMEHEHHUEM HMH(POPMAIMOHHO-KOMMYHUKAMOHHBIX
TEXHOJIOTUH U C YYeTOM OCHOBHBIX TpeOOBaHMI WH(OPMAIMOHHOW 0€30MacCHOCTH; TOTOBHOCTD

UCIIOJIb30BaTh 3HAHWE COBPEMEHHBIX MPOoOIeM HayKHU M 0Opa30BaHUs MPH pelleHUur 0Opa3oBa-
TEJIbHBIX U IPO(PECCHOHAIIBHBIX 3a1au.

Pa3pa6oTka MyJabTHMeauiiHON mpe3eHTamun llequ caMocTOSTENbHOW pPadOThI
(BapuaHThl): — OCBOEHHE (3aKperuieHre, 0000IIeHne, CUCTeMaTU3alis) y9eOHOro Marepuania; —
o0OecrieueHre KOHTPOJIsl KaueCcTBa 3HaHUI; — (POPMHUPOBAHHUE CIIEIUATbHBIX KOMIIETEHIIUH, 0Oecrie-
YMBAIOIIMX BO3MOXHOCTh pabOThI ¢ HH(GOPMAIIMOHHBIMY TEXHOJIOTUSIMHU; — CTAHOBJIECHHE OOIIIEK-
yABTYPHBIX KOMIETEHIUH. MyJabTUMEAWIHAST MPEe3eHTalUsl — MPEJICTaBICHUE COACPKAHUS
y4eOHOro marepuaja, y4eOHOW 3a/laud C UCIIOJb30BAaHUEM MYJIbTHUMEAUWHBIX TEXHOJOTUHM.

Brimonnenue 3ananud:

1. Dran npoeKTUpOBaHUsI: — OIpeeIeHUe 1eJiel UCTIONb30BaHUs MIPEe3eHTalun; — cOop
HEeO0OXOAMMOro Mareprasia (TEKCThl, PUCYHKH, CXeMbI U Jp.); — (POopMUpOBaHUE CTPYKTYPHI U
JIOTMKHU TI0/IaYy MaTepuaia; — CO3/IaHue MAarKu, B KOTOPYIO MOMEIIeH COOpaHHbIA MaTepuall.

2. Dran KOHCTPyUpOBaHUs: — BbIOOpP nporpaMmsl MS PowerPoint B MeHI0 KoMIibloTepa; —
orpeieieHre Au3aiiHa CIaliJJoB; — HAIOJHEHUE CIAiI0B COOPAHHOW TEKCTOBOM WM HATJISTHOW
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nHpopManenn; — BKIoueHne 3G(GEeKTOB aHUMAIIUU M MY3BIKAJbHOTO COMPOBOXACHUS (IpU
HEOOXOIMMOCTH); — YCTaHOBKA peXUMa MOKa3a CIaiA0B (TUTYIbHBIN Caiif, BKIIOUYAOIIUNA HauMe-
HOBaHUe Kadepsl, IJie BHIIOIHEHa padoTa, Ha3BaHUE IMPE3EHTAIIUH, TOPOJ M TOJT; COJIepKATeIbHBIN
— CITMCOK CJIAfi/IOB MPE3eHTAIUH, CTPYNIUPOBAHHBIX 1O TeMaM COOOIICHUS; 3aKII0UUTETbHbIN
CJIAi/T COAEPKUT BBIBOMIBI, TIOKEIAHUS, CIIICOK JIUTEPATyPhI U TIP.).

3. Dran MOIACIINPOBAHUA — IPOBEPKA W KOPPEKIHUA MOATOTOBJIIEHHOIO Martc€pualia,
OIPEACTICHUEC IMTPOIJOJIKUTEIIBHOCTHU €ro JCMOHCTPpAlHU.

[TnaHupyemble pe3yabTaThl CAMOCTOSITENIBHON paboThl: — TOBBIIIIEHUE MH(POPMAIIMOHHON
KyJbTyphl CTYAEHTOB W oOecredyeHue MX TOTOBHOCTU K HHTErpalud B COBpPEeMEHHOEe
MH(POPMAITMOHHOE MPOCTPAHCTBO; — CIIOCOOHOCTh pellaTh CTaHAApPTHHIE 3a[a4d MPodeccuoH-
QJIbHOU JISSITeJIbHOCTU Ha OCHOBE MH(OPMAIIMOHHOW ¥ OMOIMMOrpaduuecKoi KyabTyphl ¢ IpUMe-
HEHHEM MH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUI U C yUYETOM OCHOBHBIX TPeOOBaHUMN
nHdOpMaAIIMOHHOK 0€30MaCHOCTH; — CHOCOOHOCTh K KPUTHYECKOMY BOCHPUSITHIO, 000OIIEHUIO,
aHaM3y MPOodeCcCUOHAILHON MH(MOPMAITUH, TIOCTAHOBKE 11EJIM ¥ BHIOOPY IMyTel ee JOCTUKEHUST; —
CHOCOOHOCTh MPUMEHSTh COBPEMEHHBIE METOAVKHM M TeXHOJOTMU OPraHW3allid U peaau3aiuu
00pa30BaTENILHOTO TMpoIecca Ha pa3IMYHbIX 00pa30BaTEIbHBIX CTYIEHSIX B Pa3JIMYHBIX 00pa3oBa-
TEeJIbHBIX YUPEKJCHUSIX; — TOTOBHOCTh UCTIOBb30BaTh MHVBHIyaIbHbIE KPeaTUBHbBIE CIIOCOOHOCTU
TSl OPUTMHAJIBHOTO PEIlieHu s UCCIIeJOBATENIbCKHUX 3a]a4.

B ®BI'OY BO «MI'Y» opranuzaius camOCTOSATEIbHOU padOThl CTYIEHTOB perjaMeHT-
upyetcs [lonoxeHreM 0 caMOCTOSITEIbHON padoTe CTYIEHTOB, MPUHATHIM Y4eHbIM coBeToM UT'Y
22 wiona 2012 1.

4.5. IIpumepHasi TeMaTHKa KypCOBBIX padoT (IPOEKTOB)

[o 1aHHO¥ TUCITUIIMHE BHITIOIHEHNE KYPCOBBIX MPOEKTOB (padoT) HE MpeycMaTpHUBACTCSI.

V. VYY4EBHO-METO/IMTYECKOE 1 ”THPOPMAIIMOHHOE OBECIHEYEHHE
TACTATLIIVMHBI (MO TVJIST)

a) OCHOBHAasI JIUTepaTypa

1. Kyty3zo0B, O. 1. IH(pOKOMMYHMKAIIMOHHbIE CUCTEMBI U CETU [DneKTpoHHBIN pecypc] / O.
N. Kyrty3os, T. M. Tarapaukosa, B. B. llexaHoBckuil. - DIeKTpoOH. TeKCTOBbIe AaH. - CaHKT-
[MetepOypr : Jlanb, 2020. - 244 c. - OBC "Jlanp". - Heorpanuy. goctyi. - ISBN 978-5-8114-4546-2
:b. .

2. Jlwb6anosuy, bun. Ipocroit Python. CoBpemeHHbIi cTHIIb IporpaMmupoBanus [Teker] :
Hayy. u3f. / B. Jllo6anouu. - CII6. : ITutep, 2019. - 476 c. ; 23 cMm. - (Becrcennepsr O'Reilly). -
Ilep. u3n. : Introducing Python / Bill Lubanovic. - Beijing. - ISBN 978-5-4461-1054-4 : 1171.20
p.

0) 1OMOJHNTeJIbHAs JUTepaTypa

1. T'enpOyx, C. C. Cetu 9BM u TeneKOMMYHHMKALMU. APXUTEKTypa U OpraHU3alus
[Dnexrponnbiit pecype] : yueoHoe nocodue / C. C. T'enbOyX. - DIEKTPOH. TEKCTOBBIE JaH. - CaHKT-
[TetepOypr : Jlanb, 2019. - 208 c. - DbC "Jlaup". - Heorpauuu. poctyn. - ISBN
078-5-8114-3474-9 : b. 1.

2. CamyinoB, Koncrantun EBrenbeBnd. CeTu M TENEKOMMYHHMKALMU [DJIEKTPOHHBII
pecypc] : Yuebnuk u npaktukym s By3oB / K. E. Camyiinos, B. B. Bacunesckuii, H. H. Bacun,

A. B. KoposibkoBa. - DnekTpoH. TeKcToBble JaH. - MockBa : IOpaiit, 2020. - 363 c. - (Beicuee
obpazoBanue). - IBC "Opaiir". - Heorpanuy. gocrym. - ISBN 978-5-534-00949-1 : 949.00 p.
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B) lepHOAUYeCKas JUTepaTypa

Her.

r) 0a3bl JaHHBIX, HH()OPMAIIOHHO-CIIPABOYHbIE 1 IOUCKOBbIE CHCTEMbI

1. T'ocynapcTtBeHHass uHQpOpMalMOHHasA cucremMa «HamuoHanbHas 3JIEKTPOHHAS
O6ubnMoTeKa» [DNeKTPOHHBIN pecypc] : cailT. — Pexum gocryma: http://H36.pd

B cootBetctBuu ¢ 1. 4.3.4. PI'OC BO, oOyyaonmmMcsi B TeueHHE BCEro neproaa 00yueHust
o0ecrieyeH HEOrpaHWYEHHBI NOCTYN (yAaJeHHBIA JOCTYH) K 3JEKTPOHHO-OUOIMOTEYHBIM
CHACTEMaM:

— OrTkpsiTass 3JeKTpoHHass 6a3a pecypcoB W HCCIEJOBAaHWU «YHHUBEPCHTETCKAs
nnpopmannonHas cucrema POCCUS» [DnekTponHsiil pecypce] : cait. — Pexxum gocryna:
http://uisrussia.msu.ru 6eccpouHbII

— TocynapcrBenHas uHdopmanuoHHas cucrema «HanuoHanbHast 3J€KTpOHHas
ononuoTeka» [DNeKTpoHHBIA pecypc] : cailT. — Pexum gocryna: http://H30.pd. H6eccpounsiii

— Hayunas snekrponnas 6utmoreka «<ELIBRARY.RU» [DnekTpoHHbIii pecypc] : caiT. -
KonTpakt Ne 148 or 23.12.2020 r. Akt or 24.12.2020 r. Cpok neiictus no 31.12.2022 r. —
Pexum nocryna: http://elibrary.ru/

— 39BbC «M3parensctBo Jlanb». KonTpakt Ne 04-E-0346 ot 12.11.2021 r. Ne 976 ot
14.11.2021 r. Cpok geictus no 13.11.2022 r. — Pexxum goctyna: https://www.e.lanbook.com

— 3BC 243 «bubnuorex». ['ocynapctBennblii KOHTpakT Ne 019 ot 22.02.2011 r. OO0
«bubnuorex». JluneHsnonHoe coriamenue k [ocynapctBeHHOMY KOHTpakTy Ne 019 ot
22.02.2011. Cpok pnevictBusi: Geccpounsiif. — Pexum mocryma: https://isu.bibliotech.ru/

— 3BC «Pykont» LIKB «Bbudkom». Ne 04-E-0343 ot 12.11.2021 r. Akt Ne 6K-5195 ot
14.11.2021 r. Cpok gevictBus o 13.11.2022r. — Pexxum nocryna: http://rucont.ru

— DBC «Aitdyke.py/ibooks.ru» OO0 «Aidyke». Kontpakt Ne 04-E-0344 ot 12.11.2021
r.; Akt ot 14.11.2021 1. Cpoxk aevictBus mo 13.11.2022 r. — Pexxum noctyna: http://ibooks.ru

— DrekTpoHHO-OubnuoreyHnass cucrema «IBC IOpait». OO0 «DiaeKTpoHHOE
u3parenbctBo IOpaiit». Kontpakt Ne 04-E-0258 ot 20.09.2021r. Kontpakt Ne 04-E-0258 or
20.09.2021 r. Cpok geucteud o 17.10. 2022 r. — Pexum gocryna: https://urait.ru

— VB UBUC. Konrpakr Ne 04-E-0347 ot 12.11.2021 r. Akt ot 15.11.2021 r. Cpok
nevictBus ¢ 01.01.2022 mo 31.12.2022 r. — Pexxum poctyma: http://dlib.eastview.com

— DnekrponHas 6udaroreka NI I'pedbennukoB. Konrpakt Ne 04-E-0348 ot 12.11.2021r.;
AKT Ne 348 ot 15.11.2021 r. Cpok neiictBus ¢ 01.01.2022 no 31.12.2022 — Pexum gocryna:
http://grebennikon.ru

VI. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE JUCIIMITJINHBI

6.1. Yue6HO-1a00paTOpHOE 000pPyI0BaHHE

HaumeHnoBanue IlepeueHp MMIIEH3MOHHOTO
. OcHaleHHOCTD CTIEIAAIBHBIX
CIIEIMAIbHBIX TIOMEIeHUH 1 IPOrpaMMHOIO 0OecrieYeHHUs].

. NOMENICHU Y IOMEIeHUN 114
MOMeEILeHU! 1JIs . PexkBu3UTH NOATBEPKAAIOLLETO
. CaMOCTOSITEIbHOIM PabOThI
CaMOCTOSITEIbHOM paOOThI 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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HccnenoBatebcKkiie MeTO/Ibl B 00yYeHUH JlaeT BOBMOKHOCTD yUYalMMCSI CAMOCTOSITEITBHO
TIOTIOJTHSITh CBOW 3HAHUS, TTTyOOKO BHUKATh B
n3y4yaemylo mpoOieMy U MmpearoaraTb myTy ee
pelleHus], YTO BaKHO Tpu (DOPMUPOBAHUU
MHPOBO33PEHHUSI. DTO BAKHO VIS ONpeeseHus
VHIMBU/IyaTbHOM TPACKTOPUU Pa3BUTHS KaXI0TO
oOyyaroierocst

JlekumoHHO-ceMuHapcko3ayeTHas cucreMa | JlaHHas cucreMa 1aeT BO3MOXKHOCTb
CKOHIIEHTPUPOBATh MaTepuall B OJIOKH U
MIPETNOIHOCUTD €T0 KaK €IMHOE LIEJIOE, & KOHTPOJIb
IIPOBOAUTH 110 MPEBAPUTEIBHON MOATOTOBKE

00yYaloIXcst
NupopmalimtoHHO-KOMMYHUKAIIMOHHbIE M3meHeHre v HeorpaHUYeHHOe OOoraleHre
TEXHOJIOTHH colepkaHusi 00pa30BaHMsl, UCTIONb30BAHUE
WHTETPUPOBAHHBIX KypPCOB, JOCTYII B
NHTEPHET.
HanMeHoBaHHe TeM 3aHATHI C HCIIOJb30BAaHHEM AKTHBHBIX (POPM 00yUeHHS:
Kosn-Bo wacoB
Bupg ®dopma / Metoapl (13 HUX
Ne Tema 3ansATUSA
3aHATHS | MHTEPAKTUBHOTO OOyUYEHHUsI | JIEKTPOHHBIC
Yachl)
1 | HanpaBnenue npaktuyeckoro | Jlekums Kpyrnbiii cron (auckyceus, |2
npumeHenus MHTepHeTa nebarhbl)
Bellei
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 KomnereHumuy, KOMIIOHEHTHI
Bup xoHTpONA KoHTtponupyemslie Temsl (pa3zaessl)
n\ KOTOPBIX KOHTPOJIUPYIOTCS
1 Tect OO01ue cBeieHns O I[1IK-4.1, I1K-5.3
MUKPOKOHTPOJLIEPAX.
2 ITpoekt OO01ue cBeIeHns O I1K-2.3, IIK-4.1
MUK POKOHTpOJUIEpaXx.
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3 IIpakTueckoe 3nHakoMcTBO ¢ miaropmoit Arduino. | I1K-2.2, TTK-2.3, I[1K-4.2,
3a1aHue Cpena pa3pabOTKH U s3bIK [MK-1.1, I1K-4.1, TIK-5.3
POrpaMMUPOBaHUS
MUKPOKOHTpOJUIepoB Arduino.
[TnpoBble KOHTAKTH BBOJA-BBIBOAA,
HIMPOTHO-UMITYJIbCHAST MOAYISALMSA.
CeHcopbl M aKTYaTOPHI.
OnepanmonHas cucrteMa Mbed:
NIPUMEHEHUE U apXUTEKTypa.
Mukpokontpomiep STM32 u Mbed
OS.

[TpoToKoIbl, ceTeBble MOAETH,
KJIacCU(pUKALMS CETEM.

IIpoBonHbIE ceTn.

BecnipoBoiHbIE Y1 CEHCOPHBIE CETH.
[IpencraBneHrie TaHHBIX U TPOTOKOJIbI
nepeJayu JaHHbIX.

Oo6nauHble TEXHOJIOTHH.

IIpuMepbI 011eHOYHBIX CPEACTB AJsI TEKYI[ero KOHTPOJIs
JleMOHCTpanMOHHBII BAPHAHT TECTa

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

a. HanpsxeHue, cuity TOKa, COMPOTUBIICHUE

b. Cuity TOKa, eMKOCTh COITPOTUBJIEHUE

c. Cuty TOKa, HarpsiKeHUe, CONPOTUBIIEHNE

d. HanpsikeHue, MOIITHOCTD, COMTPOTHUBIICHNE

2. Baodanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00ur npasunvhbulii omeen.
du3MuecKUM HOCUTENIEM CUTHAJIa SIBJISIETCS /111 MUKPOKOHTpOJLIepa SIBJISETCS:
a. Cuna Toka

b. Hanpsixenue

c¢. ConporuBiieHre

d. Temneparypa

e. Ceer

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.or 0 go 1023

b. 1023

C. HOJIb

4. 3aodanue ¢ eOuHuuHbIM 8b100pOM. Bvibepume 00ur npasunvibslii omeen.
[Tpu padore ¢ MQTT ecthb (cepBep=0pokep):

a. OauH BUJ KJIMEHTOB, OJJVH BU]] CEPBEPOB

b. JIBa Buia KJIMEHTOB, JBa BU/Ia CEPBEPOB
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¢. OauH BUJ KJIMEHTOB, JIBa BUA CEPBEPOB
d. [IBa BUa KJIIMEHTOB, OIVH BUJI CEPBEPOB
5. Badanue ¢ MHOMICECMBEHNHBIM 8b100POM. Bbloepume 2 npasuavHvix omeema.

Ecte cnenyomme ceHcopel 1mo Temam  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 moamucke Ha
JaHHbIe TOJBKO O BiaxHOCTH (humidity) MOXKHO:

a. HyxHo BbI3BaTh MeToq subscribe() nBa paza u ucrnonb3zoBars wildcard
b. HyxHo BbI3BaTh MeTO[ subscribe() omuH pa3 u ucnonb3oBars wildcard
c¢. Bei3Batb MeTon subscribe() Tpu paza

6. 3adanue ¢ eOUHUUHBIM 8blO0pOM. Bvibepume ooun npasunvivlii omeem.
BeiOepute BepHBIC yTBEPKICHUS:

a. MQTT Opoxkep xpanut ouyepeap nociaennux 1024 coodiieHuid Mo KaxaomMy TOMUKY,
KOTOpPbIE MOKHO 3aIIPOCHUTh

b. IIpu noanucke MOXHO yKa3aTh MapaMeTp KOTOPbI O3HA4YaeT HaAEeKHOCTh JOCTAaBKHU
JTaHHBIX.

c. Bpokep coenunsier publisher u subscriber, gasee nepegada JaHHBIX UIET MO MPUHITUTTY
p2p Mexnay publisher u subscriber.

d. MQTT noanepxuBaeT 0JHOrO MOANMCYMKA ISl KaK/I0TO TOIMKA, UIs JOCTAaBKU JaHHbBIX
ot ogHOro publisher ko Bcem moanucunkam Opokep GOPMUPYET TOMUKHU CAMOCTOSITENBHO,
MOANUCYMKH Y3HAIOT KOHKPETHbIE TOMMUKK 00 3TOM CZeJiaB 3alpoc K OpOKepy Ha oIpenesieHHbIe
JaHHbIE

7. 3adanue ¢ eOuHUUHbIM 8bI00pOM. Bvibepume 00UH npasunbHblii Omeem.
s vagesxxHou otripaBku gaHHbIX 10 MQTT ucnomnb3yercst QoS

a. l

b.2

8. 3adanue c eduruurviM 8b100pOM. Boibepume oourn npasunvhwviii omeem.
[pu 3anuvcy B CABUTOBBIN perucTp 8 OUT U BHIBOJIE HAPYXKY:

a. Bce OMTHI OKa3bIBAIOTCS Cpa3y Ha CBOM MecTax (Ha HOXKaxX perucrpa, BHICTABISIETCA
HYKHO HallpsKEHUE)

b. 3ammch 3aHMMaeT KOHEYHOE BpEMA paBHOE CyMMCE HHHTeHLHOCTCﬁ HUMITYJIbCOB Ha JIMHUU
SH_CP

C. 3aIMCh 3aHMMAET KOHEYHOE BpeMs paBHOE CyMMe JTUTebHOCTEN MMITYJIbCOB Ha JIMHUU
SH_CP mmioc jyurenbHOCTh cuHXpoumyiibca Ha auauud ST_CP.

d. 3amuch 3aHMMAaeT KOHEYHOE BPeMsl paBHOE CyMMeE JUIMTEIbHOCTEN UMITY/IbCOB Ha JIMHUU
SH_CP mmoc BpeMs nepejauu JaHHBIX Ha JUHUM DS 1utioc Bpemsi CHHXpOMMITYJIbCAa HA JIMHUU
ST_CP

8.2. OueHouvHbIe cpeACTBA /JIsI NPOMEKYTOUHON aTTeCcTallu

Bomnpocsl k 3auery:

1. [punanmn padoTel cBeToarona. [lajenue HanpsikeHUs Ha cBeToauoe. MaKkcUMaTbHBIN
TOK uepe3 cBeTtoguol. Cxema NMOJKII0YEHUs CBETOAMOA K UCTOYHUKY TOKa. Pacuer HomuHana
pe3ucropa.

2. HOILKJ’IIO‘II/ITC ABa MUKPOKOHTPOJIJIEPA KaK IMOKA3daHO Ha PUCYHKE HUIKC. O,ILI/IH u3
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MHUKpOKOHTpoiepa Oyner Master, a apyroit Slave. Master OymeT coOuparh JaHHBIE CO CBOUX
CEHCOPOB U MPOCUTD Slave, Tak ke coOpaTh JaHHbIE CO CBOMX CEHCOPOB U OTIIPABUTH UX Mo Serial.
Takum obOpa3om y Master OymeT NOJHBIA HAa0Op JaHHBIX (CEHCOPHI MOJAKIIOYEHHbIe K Slave u
Master). Master o01iaetcs ¢ oJjb30BaTesieM U OTAaeT eMy Bce JaHHble. Slave Tak ke MOXKeT ObITh
noakmoued K 1K mpna ortnaaku. dns kommynukanmu Slave-TTK, Master-IIK ucnonssyercs
oObIyHBIN anmapatHeiid Seiral. s obmenus Slave-Master ucnosb3yeTcst mporpaMmmHbii Serial.
3aganue: nogkIounTh 10 JaTYMKOB K 2 MUKPOKOHTPOJUIEPAM M TMOJIy4YaTh UX U3MEPEHUS Yepes
OIMH MUKPOKOHTpoJiep Master (3aaHue MOKHO BBITIONIHUTb B CUMYJISITOPE)

3. Ilogk/0unTh JBa CBETOAMOAA K MUKPOKOHTPOJUIEPY. 3allpOrpaMMUPOBATh CBETOAUOIbI
TaK 4TOOBI, nepBbiii cBeTmiics .25 cekyHasl u 0.25 ceKyHabl He cBeTuiICs; BTopolt — 0.45 cekyHay
ceetuics 0.15 cekyHabl HE CBETHIICS

4. TloaKJIOYUTh JATYMK K MUKPOKOHTPOJUJIEPY HCIOIb30BATh BCTPOEHHBIA CBETOIUOL.
[TokazaHusi JaTUYUKOB OTIPABIATH MO Serial, TOJBKO MO 3aMpoOCy C KOMIIbIOTEPA, MOTOYHAS
OTIIpaBKa OyJeT CYMTATh He KOPPEKTHHIM BBHIMIOJIHEHUEM 3afaHusi. KoMIbioTep 1mo JaHHBIM 00
OCBEIIEHHOCTU MPUHUMAET pelIeHre O BKJIIOYEHUHM WM BBIKJIIOUEHUM CBETOIMOMA. YIIpaBJieHUE
CBETOAMOJOM PEaTM30BaHO Yepe3 OTIPABKY KOMaHbl HA MUKPOKOHTpoILIep mo Seiral.

5. IIpunuun paboTsl JaTuyuka ocBelleHHocTH. [IpuHuumn padotsl goTtopesucropa. Cxema
MOAKJIIOUEHM S IaTUMKa K MUKPOKOHTpoJuiepy. Pacuer HoMuHania pesucropa.

6. ITogkmoUuTh JaTYMK K MUKPOKOHTPOJIJIEPY HUCIIOJIB30BATb BCTpOCHHLIfI CBETOOUOI.
3aHpOFpaMMI/IpOBaTb TakK IITO6I>I, 4aCTOoTa MUI'aHUA CBETOAMOJAa 3aBHCEJIa OT MOKa3aHUMI JaTdyuKka
OCBCHICHHOCTDb, YCPEJHECHHBIX I10 TTOCJICAHUM 10 3HayeHNAMU

Bonpoch Kk 3a4eTy ¢ OIlEHKOI1:

1. MQTT. Yro takoe 6pokep (cepep) u kimeHT B MQTT. Kakumu ObiBatoT kimeHTHI. Kak
BHIIAAAT TeMsl (topic) MQTT. Kakue ObiBatot wildcards.) MQTT. Kakue OwiBator wildc) MQTT.
Kakwue OpiBator wildcards.ards.

2. ITopkJII0unTh aTYMK OCBELIEHHOCTH K MUKPOKOHTPOJUIEPY MCIOJIb30BaTh BCTPOEHHBIH
ceeroguol. IlokazaHusa AaTYMKOB OTHPaBiATH MO Serial, BO3MOXHa MOTOYHAs OTIpPAaBKa.
Kommeiorep Tpanciupyer nanusie Ha MQTT Opokep, 11 3TOro MOXHO HCIIONIb30BATh KOJ Ha
moO0OM sI3bIKe TporpaMMupoBaHus Hanpumep Python. ITpogeMoHCTprpoBaTh MpreM JaHHBIX Ha
JPyroM yCTPOKCTBE, AJIs IIpUeMa JOITyCKaeTcs ucrosb3oBanue rpagpuiyeckux MQTT kiueHToB.

3. HUcnonb3ys 3 MUKPOKOHTpOJIJIEpa pealn30BaTh MOJENb YIPABIsIeMONW CBETOAUOIHON
neHThl. Kaxapiii MUKpOKOHTpOILIEp (KpOMe caMoro MepBOro M MOC/IEAHEro) UMeeT CBA3b C IByMs
cocellsIMM — C OJJHOTO OH MPUHUMAET AaHHble Ipyromy otmpasiseT. [Ipuem uaer Ha nuHax O u 1,
a ormpaBka Ha nuHax 10 u 11. Kaxapiii MukpokoHTposuiep KoHTposnupyeT oguH RGB ceeronmon,
IJ1s1 yIIPaBJI€HUsI KOTOPbIM HaM HYxHO 3 OGaiita. IlepBbiii MUKpPOKOHTpoOsIep npuHuMaer 3 * N
OaiiT mo Serial, ucnonk3yet 3 Gaiita aJ1s cCBOero cBeroauonaa u ornpasiseT 3 * (N-1) cnenyomemy
KoHTposuiepy. OH JIefiaeT To ke caMoe — OCTaBJIsIeT 3 OailTa 1Jisi CRBOero CBETOAMONA U OTIIPABIISET
3 * (N-2) crenyomeMy MUKPOKOHTPOJJIEpY U Tak Aayiee. Ha BceX KOHTpoiepax JOKHA OBITH
OIMHAKOBAsI MPOIIIMBKA

4. IoaxmoYUTh 1Ba CBETOAMOA K MUKPOKOHTpPOJUIEPY. 3alporpaMMUPOBATh CBETOAUIbI
Tak 4yToObl, nepBbiid cBeTmics 0.25 cekyHabl U 0.25 cexkyH/bl HE CBETHJICS; YACTOTY MUTAHUS
BTOPOro NMpUHUMATh 1o Serial.

JIpyrue oneHOYHbIE Cpe/ICTBA:

szaqa IMPOMCIKYTOUHBIX OTUYECTOB I10 ITPOCKTY
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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

[Tpotokon Ne 6 ot «14» deBpainss 2025 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.

23



	I. Цели и задачи дисциплины (модуля)
	II. Место дисциплины в структуре ОПОП ВО
	III. Требования к результатам освоения дисциплины
	IV. Содержание и структура дисциплины
	4.1 Содержание дисциплины, структурированное по темам, c указанием видов учебных занятий и СРС, отведенного на них количества академических часов
	4.2 План внеаудиторной самостоятельной работы обучающихся по дисциплине
	4.3 Содержание учебного материала
	4.3.1. Перечень семинарских, практических занятий и лабораторных работ
	4.3.2. Перечень тем (вопросов), выносимых на самостоятельное изучение самостоятельной работы студентов

	4.4. Методические указания по организации самостоятельной работы студентов
	4.5. Примерная тематика курсовых работ (проектов)

	V. Учебно-методическое и информационное обеспечение дисциплины (модуля)
	а) основная литература
	б) дополнительная литература
	в) периодическая литература
	г) базы данных, информационно-справочные и поисковые системы

	VI. Материально-техническое обеспечение дисциплины
	6.1. Учебно-лабораторное оборудование
	6.2. Программное обеспечение
	6.3. Технические и электронные средства

	VII. Образовательные технологии
	VIII. Оценочные материалы для текущего контроля и промежуточной аттестации
	8.1. Оценочные средства текущего контроля
	8.2. Оценочные средства для промежуточной аттестации


