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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. YueOHas qucnuruiiHa (Monysib) «IHTEpHeT Beleli» OTHOCHTCS K YacTH, (popMupyeMoit
yYaCTHUKAMH 00pa3oBaTebHbIX OTHOIIEHUH «bBiok 1. JIuciuruiuHbl (MOIyIv)».

JucuuminHa npegHa3HayeHa JiJis 3aKperuieHnsl 3HaHWi U yMmeHu# B cepe « MHTepHeTta
Bellel» M OTpadOTKM MPAKTUYECKUX HABHIKOB B 00JacTH pa3pabOTKU anmapaTHOro u
MIPOTrPaMMHOTO 0OeCIeYeHusI /I MUK POKOHTPOJIJIEPHBIX TUIAT U CETEBOTO B3AaMMOICHUCTBUS MEKTY
YCTPOICTBAMHU.

2.2. 1 u3y4eHus: JaHHON Y4eOHOUN TUCUMIUIMHBI (MOIY/Is1) HEOOXOAMMBI 3HAHU S, YMEHUS
Y HaBbIKY, (popMUpyeMble MPEIIIECTBYIOIIMMHI JUCHUIUIMHAMU:

— OCHOBBI IPOTrPaMMHUPOBAHMS;

— Wudopmaruka;

— IIporpammupoBanue;

— OnepauoHHbIE CUCTEMBI.

2.3. TlepeueHsb MoCeqyOMMX YUeOHBIX TUCIMUIUINH, JJIsI KOTOPHIX HEOOXOAUMBI 3HAHUS,
yYMEHUS U HaBBIKU, (DOPMUpPYEMbIE TAHHON yUeOHOW AUCITUITIIMHOM:

— BeinonHeHue 1 3ammTa BHITYCKHOW KBATM(PUKAITMOHHON pabOoTHI.

III. TPEBOBAHU A K PE3VJIbTATAM OCBOEHUA JTUCHUITIJINHBI

[Tpouecc ocBoeHUs AUCHUILIMHBI HaMpaBjieH Ha (hOPMUPOBAHUE KOMIETEHIII (371eMEHTOB
creaywomux komrnereHui) B coorserctBuu ¢ PI'OC BO u OIl BO no naHHOMY HarpaBJieHUIO
MOATOTOBKU:

IlepeueHnb MIAHNPYEMBIX Pe3yJbTATOB 00yU4eHHsI O JUCHHUILINHE (MOYJIIO),

COOTHECEHHbIX € HHANKATOPaMH J0CTUKeHNsI KOMIIeTeHIUH



Komnerennusa

Nuaukaropsl
KOMIIETEeHITNI

PesyabTarbl 00yueHust

[K-2

CrnocobHOCTb pa3padaThIBaTh,
BHEJIPSTH U aJalITUPOBATh
NPUKJIATHOE IPOrPaMMHOE
obOecrieueHue

[IK-2.1

3HaTh TEXHOJIOTUN Pa3padOTKU
MPOrPaMMHOTO OOecTieueH s MEeTOIBI,
CpEICTBA, MPOLEYPHl U MHCTPYMEHTHI

IK-2.2

YMeTh BHEIPATH U aIaliTHPOBATh
MPUKJIAJHOE TTPOrpaMMHOe oOecriedeHue

[1K-2.3

Branets HaBbIKaMu pellieHus1 3a1a4
peammzanyu 1 Mmonudgukarmu [10:
MJTAHMPOBAHUS U OLIEHKU MPOEKTa 10
pazpabotke I10;

aHaJIM3a CUCTEMHBIX U MTPOrPAMMHBIX
TpeOOBaHMIA;

MPOEKTUPOBAHUS AJITOPUTMOB, CTPYKTYP
JAHHBIX W MIPOTPAMMHBIX CTPYKTYD;
KOJIMPOBAHUSI C UCMIOJIb30BAHUEM
Pa3IMYHBIX S3BIKOB IMPOTrPAMMHPOBAHUS U
pa3MeTKu;

pedakropunra I10;

TECTUPOBAHUS U OTIAIKU POTPAMMHOIO
Koza;

COIPOBOXICHU S

[1K-3

CriocoOHOCTh OCyHIECTBIIATD
TECTUPOBAHUEC KOMITOHCHTOB
I/IH(I)OpMaI_II/IOHHBIX CUCTEM U
MO 3aJaHHbIM CHHEHApPHUAM

I1K-3.1

3HaTh OCHOBHbBIC METOAbI TECTUPOBAHUSA
KOMIIOHCHTOB I/IH(I)OpMaI_II/IOHHI)IX CUCTEM

I1K-3.2

VYMeTb nosb30BaThCs CHEUUAIbHBIM
MPOrpaMMHBIM OOecriedeHreM 1Tt
ABTOMATHU3HMPOBAHHOIO TECTUPOBaHUs (TpH
HEOoOXO/IMMOCTH) Ha yPOBHE 3aITycKa
T'OTOBBIX TECTOB

I1K-3.3

Branerp HaBbIKaMU pa3padOTKH TECTOBBIX
ClIeHapueB KOMIIOHEHTOB MH(OPMAIIMOHHBIX
CHCTEM, ITPOBEJEHUS TECTUPOBAHMS,
UCCIIEIOBAaHUS U aHAJIN3A PE3yJIbTaTOB

I1IK-4

CriocoOHOCTH CO3/1aBaTh
(MomuduIMpoBaTh) U
COMNPOBOXK/IATh
MH(GOPMAITMOHHBIE CUCTEMBI 1
CEpBUCHI 110 BUJIAM
obecrieueHust

[1K-4.1

3HaTh OCHOBHBIE BBl TH(POPMALIMOHHBIX
CHCTEM B 00JIACTH TIPUKJIAJHOTO
MIPOrPaMMHOTO 0OeCIieueH s, OCHOBHbIC
TEXHOJIOTUH TIPOEKTUPOBAHMS 10 BUIAM
obecrieyeHust

I1K-4.2

YMmeTh onuchiBath cTpyKTYpy MIC Ha Gase
DFD u SADT pguarpamm, oCyliecTBIsATh
9KCIUTyaTalllIo ¥ COMPOBOXKICHUE
MH(GOPMAIIMOHHBIX CUCTEM U CEPBUCOB 110
BUIAM oOecrnieyeHus

I1K-4.3

Bnaners Mmetogamu npoexktrpoBanus C u
CEPBUCOB B COOTBETCTBUM C MTPUKJIATHOM
3a7a4er o BUAAM 00eCIIeueHN




Komnerennusa

Nuaukaropsl
KOMIIETEeHITNI

PesyabTarbl 00yueHust

[1K-7

CriocoOHOCTD BBITIONHSATh
TEXHUKO-9KOHOMHUYECKOE
000CHOBaHUE MPOEKTHBIX
peleHni B 00IacTH
pa3paboTku (pedakToprHra)
MIPOrPaMMHOTO OOeCTieUeHUS U
co3aaHus (MoaupUKaIIM)
MH(POPMAIIMOHHBIX CUCTEM

[IK-7.1

3HaTh cucTeMy Mokasaresien
a¢ppextuBHOCTH OLeHKM npoekTa VIC n
BBIOOpA MPOEKTHBIX PEIIeHNI; 0a30BbIC
METO/Ibl pacyeTa SKOHOMUYECKON
acpdexTuBHOCTH TpoekTa C; MeToguku
CpaBHEHMSI IPOrPAMMHBIX CPEACTB U
MH(POPMAIIMOHHBIX TEXHOIOTHIA

IK-7.2

VYMeTb NpOou3BOAUTH PacUEeThI
9KOHOMUYECKOHN 3(P(PEKTUBHOCTH IPOEKTOB
NC, 060CHOBBIBATh BHIOOP MPOEKTHOTO
pelIeH s ; TPOBOAUTh CPABHUTEIbHBIN
aHaym3 1 Beioop MKT s pemenust
NPUKJIAAHBIX 3a7a4 U co3panus C

I1K-7.3

Branets MeTonaMu pacuera rokasaresein
9KOHOMMYECKOT0 3(peKTa OT BHEAPEHUS
MPOEKTa MPOrpaMMHOT0 0OecTieUeHusI;
METOJJAMU U CPEJICTBAMU OLIEHKU
9KOHOMMYECKUX 3aTpaT Ha MPOEKTHI MO
MH(POPMATHU3ALMU U AaBTOMATU3AINN
pellieHust IPUKJIAJHBIX 3124

IV. COAEP?KAHME U CTPYKTYPA JUCHUIT/IMHbI

TpyroeMKOCTh JUCLMIUIMHBI COCTABIISIET 6 3a4eTHBIX eauHull, 216 yacos, B ToM uucie 44
yaca Ha KOHTPOJIb, U3 HUX 36 4acoB Ha 9K3aMeEH.

W3 HuX peasnmzyeTrcs ¢ UCMIOIb30BAHMEM IEKTPOHHOTO OOYYeHH s M AUCTAHIIMOHHBIX 00pa3o-
BaTeJIbHBIX TEXHOJIOTHI 34 yaca KOHTAKTHOHM paOoThl U 68 4acoB CaMOCTOSITEILHON PaOOTHI.

dopma mpoMeKYTOUHOH aTTECTAIIUH: 3a9eT, IK3aMEH.

4.1 Copep:xanne JUCUMIUIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM, ¢ YKa3aHHeM BHU/I0B

yueonbix 3anaTuii 1 CPC, oTBejeHHOr0 Ha HUX KOJUYECTBA aKaJeMUY€eCKHX YaCcOB

Paznen

/o
UCLIUTUTAHBL/ TEMBI

Cemectp

Bupl yueGHO# pabOTHI, BKIIIOUAs
CaMOCTOSITENIbHYIO padOTy 00yJaloIMXCs U dopMmbl
TPYAOEMKOCTh TEKyIIEro
(B acax) KOHTPOJISt
KoHrakTHast paboTa mpernoaaBareis ycrie-
¢ 00yyJarmUMuCs £ | BaemocT;
CeMu- \C.é dopma
HapcKue x| HpoMe-
Jlexkm (13 (pakT- E KYTOIHOM
HHX nueckue) | KoHcyimb- ;9: arrec-
MIEKTPOHHBIE | 3aHATUS (U3 Talu g Tanumn
Yachl) HUX 2 (o
NIEKTPOHHBIE & | cemectpam)
Jachl)




Hnmepnem sewieil u 18 (18) 36 (0) 46
MUKPOKOHMPOAAEPbL
1 | bazoBbie pUHIMIIBI, 2(2) 0 (0) 0
CTaQHJIAPTHI U
apXUTEKTypa
2 | HampaBnenue 2(2) 0 (0) 0
MPAKTUYECKOTO
npuMeHeHus MiaTepHera
Bellen
3 | Obmme cBeaeHUs O 44 2 (0) 0
MUK POKOHTpOJIIepax
4 | 3HaKOMCTBO C 3(3) 12 (0) 10
iatgopmont Arduino
5 | Cpena pa3paboTku u 2(2) 10 (0) 12
SI3BIK
IPOrpaMMUPOBAHUS
MUKPOKOHTPOJLIEPOB
Arduino
6 | LludpoBble KOHTAKTHI 2(2) 11 (0) 12
BBOJIa-BBIBO/IA, IIIUPOTHO-
UMITYJIbCHAST MOMYJISIS
7 | CeHCOpBI M aKTyaTOphbl 3(3) 1 (0) 12
Hroro 3a 5 cemectp 18 (18) 36 (0) 46 | 3au (8)
Bcmpausaemwie onepayuonunvie | 6 (6) 12 (0) 6
cucmemol
8 | ApxurekTypa 2(2) 0(0) 0
BCTPaNBaeMBbIX
OTEPAIIIOHHBIX CUCTEM
9 | OnepanmoHHas cucrema 2(2) 2(0) 2
Mbed: npumeHeHue u
apXUTEKTypa
10 | MUKpOKOHTpOJLIEp 2(2) 10 (0) 4
STM32 u Mbed OS
Hnmepnem sewieil 10 (10) 22 (0) 16
11 | [IpoTokosbl, ceTeBbie 2(2) 2 (0) 0
MOJIeJTH, KJIacCupuKarus
ceren
12 | ITpoBOnHBIE ceTH 2(2) 4 (0) 4
13 | becnpoBongHble U 22) 8 (0) 4
CEHCOpPHBIE CeTH
14 | [IpeacraBneHune JaHHBIX 2(12) 4 (0) 4

Y TIPOTOKOJIBI TIEpeJaun
JIAHHBIX




15 | O6nauHble TEXHOIOTUH 6 [2(2) 4 (0) 0 4
Hroro 3a 6 cemecTp 16 (16) 34 (0) 0 22 | 9k3 (36)
Hroro uacos 34 (34) 70 (0) 0 68

4.2 Tlnan BHeayAMTOPHOI CaMOCTOSAITEJILHOH Pad0Thl 00yYaromuxcsi o

JTUCIHUILIAHE
CamocrosiTenbHass pabota 00yJalommxcst
3ar-
parsl
Bpe- VYuebno-
MEHU METOIN~
,vac. | Oue- YyecKkoe
Ce- Cpoku
HazBanue pasnena, (13 | HOYHO obecre-
MECT o BBITIOJI
p TEMBI Buy camocTtosTenbHON padoThHI HUX C | € CpelI- | Ye€HHEe caMo-
npu- | CTBO cTos-
HEHUA o
MEHe TECJIbHON
. padoThI
HUEM
IOT
5 3HAKOMCTBO C Anst oBAaeHHsT SHAHUAMM: TeHHE 2 10 Iz bki.forlabs.r
o 4eOHOM JIUTEepaTyphl
riatopmon Y pamyp Henen | (10) u
Arduino st 3aKkpenuieHus u cucremarunzamuu | 1
3HAHUI: paboTa C KOHCIIEKTOM JISKLIUI
s hopMHpPOBaHUS YMEHHUIA:
pelieHye 3a1aq
5 Cpena pa3paboTKu 1 | A1st OB1ajenns SHAHMSAMI: uTeHue 2 12 I3 bki.forlabs.r
4eOHOM JIUTEepaTyphl
SI3BIK Y patyp wegen | (12) u
IIPpOrpaMMHpPOBAHUS | [las 3akpenJieHnst u cucreMaTisanun | 1
MHKPOKOHTPOHHepOB 3HAHMH: pa60Ta C KOHCIIEKTOM J'ICKIII/Iﬁ
Arduino .
st (popMupoBaHusT YMeHHI:
pelieHye 3a1a
5 LInpoBble KOHTAKTHI | A5 OBIajIeHNs SHARMAMM: HTeHHe 2 12 I3 bki.forlabs.r
y4eOHO# TuTepaTypbt
BBOJIa-BBIBOJIA, Hegen |(12) u
HIMPOTHO- st 3aKkpenvienus u cucremarnzamuu | 1
UMITYJIbCHAST 3HAHMUI: paboTa C KOHCIIEKTOM JISKLIUI
MOAYJTALMSA s hopMHpOBaHUSI yMEHHUIA:
peleHre 3a1aq
5 CeHcopsl 1 Anst oB1ajeHNs SHAHMAMMU: UTEHHE 2 12 Iz bki.forlabs.r
y4eOHO# TuTepaTypbl
AKTyaTOPBI Henen |(12) u
Jas 3akpenvieHust U cucremarn3amun | M
3HAHMUI: paboTa C KOHCIIEKTOM JISKLIMI
s hopMHpOBaHUS yMEHHUII:
peleHye 3a1aq




6 OneparnyoHnHas At oBajiennst SHANMSAMU: YTeHne 2 2(2) [II3 bki.forlabs.r
4eOHOM JITepaTyphl
cucrema Mbed: Y patyp HeJes u
IIPUMEHCHNE 1 s 3akpenJieHust M cuctemarusamun | M
ApXHUTEKTYypa 3HAHMUI: paboTa C KOHCIIEKTOM JISKITHiA
s hopMHpOBaHUS YMEHHUIA:
penieHue 3aaavu
6 MuUKpOKOHTpoyIep | Aist OBIajennst SHAHMSIMIL: TeHue 2 44 [II3 bki.forlabs.r
4eOHOM JIUTEepaTyphl
STM32 u Mbed OS | paiyp HeJesn u
as 3akpenvienust u cucremarusamuun | U
3HAHUI: paboTa C KOHCIIEKTOM JISKLIUIA
s chopMHpOBaHUS YMEHHUII:
penieHue 3aaavu
6 IIpoBonHbIE ceTH Anst oBIajfeHns SHAHUAMH: YTeHHE 2 44) [IIs bki.forlabs.r
yueOHOM JIUTEPaTypbl
HEOeI u
ns 3akpenieHust U cucremarusamun | 1
3HAHUI: paboTa C KOHCIIEKTOM JISKIIUI
s hopMHpPOBaHUS YMEHHUIA:
peuenune 3aaa4
6 BecripoBonHbie 1 At oBajiennst SHANMSAMM: UTeHne 2 44) (I3 bki.forlabs.r
y4eOHO# TuTepaTypbl
CCHCOPHBIE CETU HEOeI u
as 3akpenienust u cucremarusamuun | M
3HAHMUI: paboTa C KOHCIIEKTOM JISKIIUIA
s hopMHpPOBaHUS YMEHHUIA:
peuenune 3aaavu
6 IIpencraenenue Anst oBIaneHAs IHAHUAMA: {TEHUE 2 44) |IIs bki.forlabs.r
y4eOHO# TuTepaTypblt
JAaHHBIX U IIPOTOKOJIbL HEeaen u
nepenaqu JaHHbIX Jas 3akpenJieHust u cucremarusaqun | M
3HAHMUI: paboTa C KOHCIIEKTOM JISKLIUI
s hopMHpPOBaHUS YMEHHUIA:
peleHre 3a1aq
6 O6J1auHbIe Anst 0B eHHS SHAHUAMM: UTEHHE 2 44) Iz bki.forlabs.r
y4eOHO#t TuTepaTypbt
TEXHOJIOIT'NHU HEeOen u
Jns 3akpenvieHust M cucremarnsamun | M
3HAHMUI: paboTa C KOHCIIEKTOM JICKLIUI
s hopMHpOBaHUSI YyMEHHIA:
pelieHre 3a1a4
O61as TPpy10€MKOCTh CaMOCTOATENbLHOIT Pa6oThI IO 68
JUCHUILIAHE (Jac)
N3 HUX 00be€M CaMOCTOATENLHOI PA0OTHI C HCII0Jb30BaAHUEM 68
SJICEKTPOHHOT0O 06yqemm " AUCTAHIUOHHBIX 06pa301331‘e.11bm,1x
TEXHOJIOrui (4ac)
BrogkeT BpeMeHH caMOCTOATEJIbHOH PadoThl, 68

NpeayCMOTPEHHbII Y4eOHbIM IJIAHOM JIUISI TAHHOW U CIUILINHbI
(gac)




4.3 Conep:xanue yaueOHOro MaTepuaa

TpynoemMKkocCTb
TACHIMITIAHEI (3.€.)

6

HanmeHoBaHMe OCHOBHBIX
paszzaesnoB (MoIyJiei)

WHtepHeT Beleid 1 MUKPOKOHTPOJLIEPHI
BcrparBaemsbie onepaiiiOHHbIE CUCTEMBI
WuTepHer Bewei

dopmbl TEKy1LETO
KOHTpPOJISI

Tecr, ITPOCKT, MPAKTUYECKOEC 3aIaHNC

dopma npoMeKyTOUHOM

3auer, F3K3aMeH

aTTeCTauun

4.3.1. IlepeyeHb ceMHHAPCKUX, IPAKTHYECKUX 3aHSITHII 1 J1a00PaTOPHBIX PadoT

Ne pazpena u Haumenosanue TpynoemKoCTb,
Ne TEMBI CEMHHAPOB, yac. (u3 Hux | OueHounsle | PopMupyembie
/11 | AUCUUTUIUHBL MIPAKTUYECKUX U JIEKTPOHHBIE cpeAcTBa KOMIIETEHLIMU
(Momyst) J1a00paTOPHBIX padoT Yachl)

1 |3 [Mpaktyeckas padora 1 |2 (0) Tecr, IK-7.2,

(Pa30op mpoekTa) ITpoekt [1K-4.3,
[1K-2.3,
I1K-3.3,
[1K-7.1, TIK-7.3

2 |4 [MpakTrueckas padora 2 | 12 (0) I3 [1K-2.3,
(ITopkmoueHue I1K-3.3, I1K-4.2
koHTposuiepa no UART)

3 KackagupoBanus 10 (0) II3 I1K-2.2, I1K-3.2
CKBaXXHOCTh CHTHaJjia 11 (0) II3 I1K-3.3, I1K-4.3

S |7 [TpakTnueckas padora4 |1 (0) I3 [1K-2.2, [IK-3.2
(YipaBnenue
OCBEIIIEHUEM )

9 [Mpaktuyeckas padora 6 |2 (0) I3 [K-2.2
10 [Mpaktuyeckas padora 7 | 10 (0) I3 IK-2.1,
(Taitmepnr) IK-3.1,

[1K-3.2, TIK-3.3

8 |11 [Mpaktryeckas padora 8 |2 (0) I3 IMK-2.1, IK-7.1
(TToIKJTIOYEHHE
MHUKPOKOHTPOJIIEPA K
ceru VIHTepHer)

9 |12 [MpakTuueckas padora 9 |4 (0) I3 [1K-2.3,
(PazpaboTka I1K-3.3, I1K-4.3
[IMPOKOBEIATETLHOTO
UART)

10 |13 [MpakTryeckas padora 10 | 8 (0) I3 IMK-2.2,
(ynpasnenue o WiFi) I1K-3.2,

[1K-4.2, TIK-7.1




Ne paznena u HaumenoBanue TpynoeMKoCTb,
Ne TEMBI CEMHHAPOB, yac. (u3 Hux | Onenounsie | Popmupyembie
/11 | AMCUUIUIAHBI MPaKTUYECKUX U 3JIEKTPOHHBIE CpeacTBa KOMITIETEHLIUU
(Momyst) J1a00paTOpHBIX padoT Yachl)

11 |14 [MpakTrueckast padora 11 |4 (0) I3 IK-2.1,
(Peasinzanus mpoTtokosna I1K-2.2,
A36yku Mop3e) [MK-2.3, TIK-3.2

12 |15 [MpakTryeckas padora 12 |4 (0) I3 [K-2.1,
(openHab) I1K-3.2, TIK-7.1

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

CaMOCTOSITEJIbHOI Pa0OTHI CTYJI€HTOB

Ne Tema 3ananue PopHpyemas NIK

n/n KOMIIETEHLIM S

1 | 3nakomctBO ¢ mwiargopmoit | Muranue cBeTonuoaom (Tpu IK-2 IMK-2.1
Arduino BapHUaHTa)

2 | Cpena pa3pabOTKH U SI3bIK .MarpuyHas kJ1aBuarypa [1K-2, ITK-4 [IK-2.1
IIPOrPaMMUPOBAHUS [1K-4.1
MUKPOKOHTPOJLIEPOB
Arduino

3 | Hudpossie KouTakTh BBOAA- | [llupoTHO-UMITYIbCHAS I1K-2, T1K-3, [1K-2.1
BBIBOJIA, IIMPOTHO- MOZYJIALMA I1IK-4 I1IK-3.2
VIMITYJIbCHASI MOLYJIALMA [1K-4.3

4 | CeHCOpPBI M aKTyaTOPbI [MonkounTh CBETOAMONA [IK-2, TIK-3 [IK-2.1

TaKTOBYIO KHOIIKHU K IUIaTe U IIK-3.1
o0ecneynTh MUTAHUE

CBETOAMOJOB COITIACHO

3aJJaHHOMY YCJIOBHIO.

5 | OneparmonHas cucrema Hamucatp knacc mia T1IK-3 I1K-3.3
Mbed: npumenenue u MPeIoKEHHOTO CEHCopa U
apXUTEKTypa cootBetcTByoue Unit TECTHI.

6 | Mukpokontposiep STM32 u | [lepeonpeneneHre MeTo0B [1K-2, TIK-3, [IK-2.3
Mbed OS [K-4 IK-3.3

I1K-4.3

7 | IIpoBomHBIE CeTH Pa3paboTka oKanbHOM yat I1K-2, TIK-4, I[1IK-2.2

CUCTEMBI [IK-7 [K-4.2
IK-7.2

8 | becnpoBoanble 1 ceHcopHble | HaBuranms BHyTpu [IK-2, I1K-4, [IK-2.1

ceTu nomenieHus (BLE) T1K-7 I1K-4.3
I1K-7.3

9 | IIpencraBieHue 1aHHBIX U Co6parb mesh-cetb Ha ocHoBe | [1K-2, TTK-4 I[1IK-2.3

IIPOTOKOJIBI NIEpe/lauy JaHHbIX | KOHTposiepoB ESP [1K-4.2
[1K-4.3
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Ne Tema 3aganue dopwipyemas NIK

n/m KOMIIETEHIIU S

10 | O6nayHbIE TEXHOJIOTUN TonkmounTh I1K-2, TIK-3, IIK-2.1
MUKPOKOHTpoJuIepHyIo 1ary u | I1K-4, ITK-7 I1K-3.2
HaOOp CEHCOPOB K 0OJTAYHOMY I1K-4.3
CEpBUCY. [IK-7.1

4.4. MeTonuecKne yKa3aHus M0 OPraHu3anui caMoOCTOSTEIbHOIH PadoThl
CTY/I€HTOB

CamocrosiTenpHasi paboTa CTyAeHTOB BceX (popM U BUIOB OOyUYEHUs SIBJISETCS OAHUM U3
00s13aTeNIbHBIX BUJIOB 00pa30BaTeIbHON IEeSITEIbHOCTH, 00eCIIeYrBAIOIIEH peaar3alunio TpeOOBaHMIA
denepasbHBIX TOCYIAPCTBEHHBIX CTAHIAAPTOB BBICIIErO MPO(ECCUOHATBHOTO 00pa30BaHUs.
CornacHo TpeOOBaHUSAM HOPMATUBHBIX TOKYMEHTOB CAMOCTOSITENTbHASI Pa00Ta CTY/IEHTOB SIBJISIETCS
00s13aTeJIbHBIM KOMIIOHEHTOM OOpa30BaTeNbHOrO TMpollecca, TaK Kak OHa oOecreyuBaet
3aKperuieHNe TOyYaeMbIX Ha JIEKIIMOHHBIX 3aHATUSAX 3HAHUU MyTeM MPHOOpPETeHHS HABBIKOB
OCMBICJICHUSI M PACIIUPEHHS UX COICPKaHMsI, HABBIKOB PELICHHUsI aKTyaJbHBIX MPpoOaeM (hopMup-
OBaHMS OOHICKYIBTYPHBIX M MPO(ECCUOHATBHBIX KOMIIETCHIIMA, HAayYHO-HCCIIeOBATEIbCKON
JeSITeIbHOCTH, MOJATOTOBKYM K CeMUHapaM, JJabOpaTOpHBIM padoTaM, caue 3a4eTOB M 9K3aMEHOB.
CamocrosiTenpHasi paboTa CTyAEHTOB IPEACTaBIIsieT COOON COBOKYITHOCTh ayAMTOPHBIX M BHEay-
JAUTOPHBIX 3aHATUN U padoT. CaMocTosATeIbHAasE padoTa B paMKax 0Opa30oBaTe/IbHOTO Ipoliecca B
By3€ pelaeT CIeAyole 3a1auu:

— 3aKpeIvieHUe U pacliupeHue 3HAaHWH, YMEHUH, MOJyYeHHBbIX CTYJeHTaMu BO BpeMs
ayIUTOPHBIX M BHEAyAUTOPHBIX 3aHATHMN, NpEeBpallleHWe WX B CTEPEOTUIB YMCTBEHHOU W
(puznyeckom AesTeIbHOCTH;

—_— HpI/IO6peTeHI/Ie JOITIOJTHUTEIBHBIX 3HAHUI ¥ HABBIKOB 10 JUCHUIIIIMHaM yqe6H0r0 IJ1aHa;

— (l)OpMI/IpOBaHI/IC U pa3BUTHUC 3HAHUU U HaBBIKOB, CBA3aHHBIX C HAY4YHO-
HCCH@HOB&TCHBCKOﬁ AC€ATCIBbHOCTBIO;

— pa3BUTHE OPUEHTALIMM M yYCTAaHOBKM HAa KaYECTBEHHOE OCBOCHHME 00pa30BaTEIbHOM
PO paMMBl;
— pa3BUTHE HABBIKOB CAMOOPraHU3alH;

— ¢dopMUpOBaHUE CaMOCTOSITEIbHOCTH MBIIUICHHS, CIIOCOOHOCTH K CaMOPa3BUTHIO,
CaMOCOBEPIIEHCTBOBAHUIO U CaMOpEaIN3aliM;

— BBHIpa0OTKa HaBBIKOB 3((PEKTUBHON CaMOCTOSTENbHON MpodecCHoHAIbHOM
TEOPETHUYECKOM, MPAKTUUECKOW U Y4eOHO-MCCIIeOBATENbCKON e TeTbHOCTH.

IToaroroBka k Jiekiuu. KauyecTBO OCBOEHUS cofiepk aHWsI KOHKPETHOW IUCIUTLIAHBI
MPSIMO 3aBHICUT OT TOTO, HACKOJIBKO CTYJIEHT caM, Oe3 BHEIIHEro MpUHYKAeHHU (pOpMUpyeT y cedst
yCTaHOBKy Ha HOHyLIeHI/Ie Ha JICKIIUAX HOBBIX 3HaHPII71, JOITOJIHAIOIINX y>1<e UMCEIOIIIHUECA 10 HaHHOfI
OUCIUIUIMHE. BpeMs Ha MOATOTOBKY CTYIEHTOB K JBYXUYacOBOW JIGKIIMM MO HOPMAaTHBaM
cocrasisieT He MeHee 0,2 Jaca.

IToaroroBka K MpakTH4yecKOMy 3aHATHIO. [IoAroToBKa K MpakTUYECKOMY 3aHSTUIO
BKJIIOYAET CJIEYIOIIME JIEMEHThl CAMOCTOSATEIbHON AESTEbHOCTH: YETKOE Mpe/ICTaBIeHUe eI U
3ajlay ero INpoOBEJEeHHUS; BblJE€JIEHHE HABBIKOB YMCTBEHHON, aHAJUTUYECKON, HAyYHOU
AEATENIBHOCTH, KOTOPbIE CTAaHYT Pe3yJIbTATOM MpeACTOsel padoThl. BripaOoTKa HABBIKOB OCYILEC-
TBJISIETCSI C TIOMOIIBIO TIOTyYeHUsI HOBOW MH(pOpMAIUU 00 U3yJaeMbIX MPoIeccax M ¢ OMOIIBIO
3HAHUs O TOM, B KaKOH CTENeHU B JAHHOE BpeMsl CTYJEHT BlaJleeT METOJaMH MCCIeI0BaTeTbCKOM
NesITeIbHOCTH, KOTOPBIMHM OH CTaHET IMOJIb30BAaThCs HA MPaKTHUUecKoM 3aHsATUU. [loaroroBka k
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MPaKTUYECKOMY 3aHSATHUIO Hepeako TpedyeT momdopa Marepualia, JaHHBIX W CIIeIHMATbHBIX
MCTOYHHUKOB, C KOTOPBIMU MPEACTOUT yueOHast padora. CTyIeHTHl JOJIKHBI I0Ma MOATOTOBUTH K
3aHATHIO 3—4 nipuMepa (pOpMYTMPOBKH TeMbl UCCIIeJOBAHUS, TIPEACTABIIEHHOIO B MOHOTpausx,
HAYYHBIX CTaThsIX, OTUETaX. 3aTeM OHM CAMOCTOSITEJIbHO OCYIIECTBIISIOT MOUCK COOTBETCTBYIOIINX
HMCTOYHUKOB, OMPEIesIA0OT aKTyaJIbHOCTh KOHKPETHOTO WCCIIeOBAaHUS MPOIECCOB U SIBJICHUM,
BBIJIEJISIIOT OCHOBHBIE CIIOCOOBI JOKA3aTEILCTBA ABTOPAMU HAYYHBIX pabOT IEHHOCTU TOTO, YeM OHU
3aHUMAIOTCA. B XoJge caMoro mpakTHYECKOro 3aHATHs CTYACHTHl CHadajla MPeJCTaBJISIOT
HaliJIeHHbIE UMY BapUaHThl (DOPMYTMPOBKH aKTyaIbHOCTU UCCIIEIOBAHMU S, OOCYKAAIOT UX U 0OOCHO-
BBIBAIOT CBOE MHEHME O HaWJIydIlleM BapraHTe. BpeMs Ha IMMOArOTOBKY K IMPAKTHUYECKOMY 3aHSATHIO
10 HOpMaTUBaM cocTaBJjisieT He MeHee 0,2 yJaca.

IToaroroBka K KOHTPOJbHOH padoTe. KoHTponbHas padoTa Ha3zHadaeTcs IMOCHe
U3yYeHHsI ONpe/IeIeHHOTO pasjiena (pa3aenoB) AMCHUIUIMHBI U TIPeCTaBIsieT COO0H COBOKYITHOCTh
pa3BEpHYTHIX TUCbMEHHBIX OTBETOB CTYJEHTOB Ha BOIPOCHI, KOTOPbIE OHU 3apaHee MOJydyaloT OT
npenogasarens. CaMoCTosTeIbHAs MOATOTOBKA K KOHTPOJIBHOW paboTe BKJIOYAET B ceOs: —
M3yueHHE KOHCIIEKTOB JIEKI[MW, PACKPBHIBAIOIIMX MaTepuas, 3HaHHE KOTOPOro MpoBEpseTCs
KOHTPOJIBHON paboTOM; MOBTOpPEHHE Y4eOHOro marepuasa, MOJYyYEeHHOTO MPH MOATOTOBKE K
CEMHHAPCKUM, IMPAKTUYCCKHUM 3aHATHAM U BO BPEMA HUX IIPOBEACHUA; U3YUYCHUC I[OHOJ]HI/ITGHBHOﬁ
JIMTEPATYPbl, B KOTOPOI KOHKPETU3UPYETCs COlAepKaHUe MMPOBEPSAEMbIX 3HAHMIA; COCTaBJIEHNUE B
MBICJIEHHOH (hOpMe OTBETOB Ha IOCTaBJIEHHbIE B KOHTPOJIBHON paboTe BOIPOCH; (hpopMUpOBaHUE
MICUXOJIOTMYECKON YCTAaHOBKM Ha YCIIEIIHOE BBINOJHEHUE BCeX 3a/laHuil. Bpems Ha MoAroToBKy K
KOHTPOJIbHOHM padoTe o HOpMaTHUBaM COCTaBJIsIeT 2 Jaca.

IloaroroBka Kk 3k3ameHy. CamocTosiTeJbHasl MOATOTOBKA K JK3aMEHY CXOXka C
MOATOTOBKOM K 3a4eTy, ocoOeHHO eciu oH auddepeHnupoBanubii. Ho 00beM yueOHOro
Mareprana, KOTOPbIH Hy’)KHO BOCCTAHOBUTD B MaMSTH K 9K3aMEHY, BHOBb OCMBICIIUTh U TOHSTb,
3HAYUTENILHO OOJIbIIIe, TTO9TOMY TpedyeTcst Oosblile BpeMEHH M YMCTBEHHbBIX ycuiauil. BaxkHo
chOpMHUPOBaTh LEJOCTHOE MPEACTABIEHHE O COAEPKAHUU OTBETa Ha KaX bl BOIPOC, YTO
MMpearnojaaracT 3HaHMUEC Pa3sHbIX HAYYHBIX TPAKTOBOK CYIIHOCTH TOI'O WJIM MHOI'O ABJICHUSA, ITPOLIECCA,
YMEHHUE PacKpbIBaTh (haKTOPBI, ONpEAeIISIONINe UX MPOTHBOPEYNBOCTb, 3HAHUE MMEH yUYEHBIX,
M3yvaBIINX oOCyskaaemyto mpoodnemy. Heobxoaumo Takxke npuBecTd MHGOPMALIUIO O MaTepHrasax
SMIIMPUYECKUX HCCIeJOBAHUI, YTO yKa3blBaeT HAa BCECTOPOHHIOI MOATOTOBKY CTYyAEHTa K
9K3aMeHy. BpeMs Ha MOArOTOBKY K 3K3aMeHY MO HOPMAaTMBaM COCTaBisieT 36 4acoB st
OaKanaBpoB.

@®opmMbI BHEAYAUTOPHOH CAMOCTOATEJILHO PAad0ThI

Nudopmanmonnblii nouck Llens camocTosiTeIbHOM padOTh: pa3BUTHE CIIOCOOHOCTH K
NPOCKTUPOBAHUIO U NMPEOOPA30BAHMI0 YYEOHBIX JEWCTBHII Ha OCHOBE PA3JIMYHBIX BHIOB
MH(pOPMAIIMOHHOTO NoucKa. MH(pOpMaIMOHHBIN MOUCK — MOUCK HECTPYKTYPUPOBAHHOW JIOKYMEHT-
anbHON MH@opmauuu. CIUCOK COBPEMEHHbIX 3aAady MH(OPMAIMOHHOIO MOMCKA: pelIeHHe
BOIIPOCOB MOAEJIMPOBaHUSA; KiaaccupuKauusa JAOKYMEHTOB; (uiabTpauus, Kjiaccupukanus
JOKYMEHTOB; IPOEKTUPOBAHUE APXUTEKTYP MOUCKOBBIX CUCTEM U TOJIb30BATEIbCKUX UHTEP(EICOB;
u3BjievyeHne MHPopMaunu (aHHOTUPOBaHWE M pedepupoBaHUE AOKYMEHTOB); BBIOOp
MH(POPMALIMOHHO-TIOMCKOBOI'0O SI3bIKA 3aIlpoca B MOMCKOBBIX cucteMax. CozepkaHue 3aJaHus 110
BUAM TOMCKA: TIOUCK OnOnMorpaduueckuii — MOMCK HEOOXOAMMBIX CBEJEeHUN 00 UCTOYHHKE U
YCTAHOBJIEHUE €r0 HaJuuyus B CUCTEME JPYrux MCTOYHUKOB. Begercs myTem pasblCKaHUSA
oubauorpaduyeckoir nHpopmanuu u OudAMOrpaduueckux mocoduin (MHMOPMAMOHHBIX
W3[1aHUH); TIOUCK CaMUX MH(OPMALIMOHHBIX UICTOYHUKOB (JOKYMEHTOB U U3JAHUI), B KOTOPbIX €CTh
WM MOKET CONEPKAThCsl HYKHasi MH(OPMalIMsl; — MOUCK (DAKTUUYECKUX CBEIEHUH, COIepkKaXCs
B JIUTEpaType, KHUre (Harmpumep, 00 UCTOPUYECKUX (PAKTaXx U COOBITUSAX, O OUOrpadpruIecKux
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JAHHBIX U3 KU3HU U JESTEILHOCTH MUCcATeNsA, YYEHOro U T. 11.). BelnoHeHue 3agaHus:
1) onpesenenre 0OIacTH 3HAHUT;
2) BBIOOp THMA ¥ UCTOYHUKOB JJAHHBIX;
3) cbop mMareprasioB, HEOOXOIUMBIX JIJIS1 HAITOTHEHU ST MH(OPMAIIMOHHON MOJIEIIH;
4) otbop HanbosIee Moje3HON MH(pOPMAIIUH;

5) BbIOOp MeToAa 0O6paboTKM MH(popManuu (KiaccudpuKkauus, Kjiactepusanus, perpecc-
WOHHBIN aHaJIM3 H T.]1.);

6) BBIOOp aJIropuTMa MOMCKA 3aKOHOMEPHOCTEN;

7) MOUCK 3aKOHOMEpHOCTe!, (popMasIbHBIX NIPABUI M CTPYKTYPHBIX CBSI3ei B COOpPaHHOM
vHpopmamu;

8) TBOpUeCKasi MHTEpIIpeTalysl OJyYeHHbIX Pe3YJIbTaToB.

[Tnanupyemble pe3yabTaThl CAMOCTOSATENLHON padOThl: — CIIOCOOHOCTh CTYAEHTOB pellaTh
CTaHJApTHbIE 3aJauu NMPo(eCCUOHATBHON AEATEIbHOCTH HAa OCHOBE MH(pOPMAIIMOHHOW U
ouonuorpauIecKko KyJabTypbl C MpUMEHeHUueM HWHMOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUI U C YYeTOM OCHOBHBIX TpeOOBaHMII WH(OPMAIIMOHHOW 0€30MacCHOCTU; TOTOBHOCTD
MCTOJIb30BaTh 3HAHUE COBPEMEHHBIX MPOOJieM HayKW M 0Opa30BaHUs MPHU pelieHuH oOpa3oBa-
TEeJIbHBIX U TPO(ECCHOHAIBHBIX 3a/1au.

Pa3pa6oTka MyJbTHMeUiIHON mpe3eHTamun llenn caMocTosiTebHON PadOTHI
(BapuaHThl): — OCBOEHHE (3aKperieHrne, 0000IIeHre, cucTeMaTu3anys) y4eOHoro MaTepuaa; —
oOecrieyeHre KOHTPOJISl KauecTBa 3HAaHUN; — (DOPMUPOBAHUE CIIEIMAIBHBIX KOMITETEHLIMH, oOecre-
YHMBAIOIIMX BO3MOKHOCTh pabOThI ¢ MH(OPMAIIMOHHBIMU TEXHOJIOTHSIMH; — CTAaHOBJIEHHE OOIIEK-
YABTYPHBIX KOMIETeHIMI. MyJbTUMEIUIHAsA NPE3eHTalusl — IPEACTABICHUE COAEPKaHUS
y4eOHOro marepuasa, ydeOHOW 3aJaud C MCIOJIb30BAaHUEM MYJIBTUMEIUIHBIX TEXHOJIOTUH.

Brinmonnenue 3aganus:

1. Dran npoeKTUpOBaHUs: — OIpeeIeHUe LeJiel UCTIONb30BaHUs TIPEe3eHTalun; — cOop
HEOOXOIMMOro Marepuana (TeKCThl, PUCYHKH, CXeMBI U Ap.); — (OPMHUpPOBaHUE CTPYKTYPHI U
JIOTHIKY TIOIa4X MaTepuaa; — CO3[aHue MaIlKy, B KOTOPYIO TIOMeIleH COOpaHHBIN MaTepuall.

2. Drtan KOHCTPYMPOBaHUsI: — BbIOOP mporpammbl MS PowerPoint B MeHIO KoMITbIOTEpa; —
orpejesieHrue OU3aiiHa CIaiIoB; — HaIOJIHEHUE CIaliJOB COOpaHHOW TEKCTOBOW M HATJISIAHON
uHpopmalmeil; — BKIOYeHUE 3P PEKTOB aHUMALUU M MY3bIKaJIbHOTO CONPOBOXIEHUS (IpU
HEOOXOIMMOCTH ); — YCTaHOBKA PeKMMa MOKa3a CIaiI0B (TUTYJIbHBIN Cllaiifl, BKIIOYAOIUI HauMe-
HOBaHMe Kadephl, T7Ie BHIOMHEHa padoTa, Ha3BaHUe MPE3EHTAIMH, TOPOI ¥ TOJ; COfIEpKaTeTbHbIN
— CIMCOK CJIAJIOB MPEe3eHTAllU1, CIPYNIMPOBAHHBIX MO TEMaM COOOIIEHUS; 3aKTI0UUTEIbHBII
CJIaii]] CONEPKUT BbIBOJIBI, TOJKEIAHUSI, CIIUCOK JIMTEPATYPHI U TP.).

3. Dran MOIACIINPOBAHUA — IMPOBEPKA U KOPPEKUHUA MOATOTOBJIIEHHOIO Mart€pualia,
OIIPEACTICHUEC IMTPOJOJIKUTEIIBHOCTH €ro JCMOHCTPpAlHU.

[TnaHupyemble pe3yabTaThl CAMOCTOSITENIBHON pabOThl: — TOBBIIIEHUE MH(POPMAIIMOHHON
KyJbTyphl CTYAEHTOB U oOecredyeHue MX TOTOBHOCTU K HHTerpaluu B COBpPEeMEHHOe
MH(POPMAITMOHHOE MPOCTPAHCTBO; — CIIOCOOHOCTDh pellaTh CTaHAApPTHHIE 3aa4d MPOodecCcuoH-
QJIbHOU JISSITeJIbHOCTU Ha OCHOBE MH(OPMAIIMOHHOW ¥ OMOIMMOrpaduuecKoi KyabTyphl C IpUMe-
HEHHeM MH(pOPMAIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTHI U C YyYETOM OCHOBHBIX TpeOOBaHUI
nHdOpMaAIIMOHHON 6€30MaCHOCTH; — CMOCOOHOCTh K KPUTHIYECKOMY BOCHPUSITHIO, 000OIIEHUIO,
aHAIM3Y MPOopeCcCUOHABLHOW MH(MOPMAITUH, TIOCTAHOBKE IIEJIM ¥ BHIOOPY IMyTel ee JOCTUKEeHU ST, —
CHOCOOHOCTh MPUMEHSTh COBPEMEHHBbIE METOAUKHM W TeXHOJOTUU OPraHW3alliy U peaau3aiuu
00pa30BaTENILHOTO IMpoIiecca Ha pa3IMYHbIX 00pa30BaTEIbHBIX CTYIEHSIX B Pa3IMYHBIX 00pa3oBa-
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TCJILHBIX YUPCKACHUAX, — IOTOBHOCTb UCIIOJIL30BATh MHAWBUAYAJILHBIC KPEATUBHLIC CIIOCOOHOCTH
UL OPUTHHAJIBHOI'O PpEIICHUA UCCIICAOBATC/IbCKUX 3a4aY.

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

4.5. IlpumepHasa TeMaTHKA KypPCOBBIX Pa6oT (IPOEKTOB)

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

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

a) OCHOBHAasI JuTeparypa

1. Kyty3zo0B, O. 1. lHpoKOMMYHHMKAIIMOHHbIE CUCTEMBI U CeTU [DneKTpoHHBbIN pecypc] / O.
M. Kyty3os, T. M. TarapHukoBa, B. B. LlexaHOBCKkuil. - DIEeKTPOH. TEKCTOBBIE AaH. - CaHKT-
[MetepOypr : Jlaus, 2020. - 244 c. - BC "Jlanp". - Heorpanud. noctym. - ISBN 978-5-8114-4546-2
:b. 1.

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

0) 1OMOJIHNTEIbHASI JUTEepPaTypa

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

2. CamyiinoB, Koncrantun EBrenbeBuu. CeTH 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. - MockBa : 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. TocynapcrBeHHass MHQpoOpMalMoHHas cucrtema «HanuoHanbHas 3JeKTpPOHHAsA
OouoMoTeKa» [DNeKTPOHHBIN pecypc] : cailT. — Pexum gocryma: http://a36.pd

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

— OrTKpbiTasg 2JeKTpOHHass 0a3a pecypcoB U HCCIENOBaHUN «YHHBEPCUTETCKas
nnpopmannonHas cucrema POCCUS» [DnekTponnsiii pecypc] : cait. — Pexxum goctyna:
http://uisrussia.msu.ru 6eccCpoYHbIit

— TocynapctBennas uH@opmanuoHHass cucreMa «HanuoHanbHast 3J€KTpPOHHAsA
oubmoreka» [DNeKTpoHHbIA pecype] : calT. — Pexum mocryma: http://H30.pd. Geccpounblii

— Hayunas snexktponnas oudnmuoreka «ELIBRARY.RU» [DnekTpoHHbIid pecypc] : cauT. -
KontpakT Ne 148 ot 23.12.2020 r. Akt ot 24.12.2020 r. Cpok nevictBus mo 31.12.2022 r. —
Pexxum pocryna: http://elibrary.ru/
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— 9BC «M3patensctBo Jlanb». Kontpakt Ne 04-E-0346 ot 12.11.2021 r. Ne 976 ot
14.11.2021 r. Cpok geuictust no 13.11.2022 r. — Pexxum gocryna: https://www.e.lanbook.com

— 3BC 243 «bubmorex». ['ocynapctBenHbiil KoHTpakT Ne 019 ot 22.02.2011 r. OO0
«bubnuorex». Jlunensnonnoe cornamenue K ['ocymapcrBeHHOoMy KoHTpakty Ne 019 ot
22.02.2011. Cpok peiictBusi: 6eccpounsiii. — Pexxum mocryna: 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 aeiictust o 13.11.2022r. — Pexxum nocryna: http://rucont.ru

— DBC «Aibyke.py/ibooks.ru» OO0 «Aidyke». Kontpakt Ne 04-E-0344 ot 12.11.2021
r.; Akt ot 14.11.2021 r. Cpok pevictBus no 13.11.2022 r. — Pexxum nocryna: http://ibooks.ru

— DnekTpoHHO-OubOMMoTeuHass cucremMa «IBC IOpaiit». OO0 «DiaekTpoHHOE
usparensbcrBo IOpaiT». KontpakTt Ne 04-E-0258 ot 20.09.2021r. Konrtpakt Ne 04-E-0258 or
20.09.2021 r. Cpok peuictBus nio 17.10. 2022 r. — Pexxum poctyna: https://urait.ru

— VB UBUC. Kortpakt 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

— DnekrponHas oudmoreka U1 I'pedennnkoB. Kontpakr Ne 04-E-0348 ot 12.11.2021r.;
AKT Ne 348 ot 15.11.2021 r. Cpok nevictBus ¢ 01.01.2022 no 31.12.2022 — Pexum gocryna:
http://grebennikon.ru

VI. MATEPUAJIBHO-TEXHUTYECKOE OBECIIEYEHUE JUCIMITIJINHBI

6.1. YueOHO-J1a060paTopHOE 0060pYy/10BaHNE

HanmenoBanue IepeyeHb TULIEH3UOHHOTO
. OcHaleHHOCTb ClIelUaIbHBIX
CIIELIMAJIbHBIX TIOMEILEHUH U . . IPOrPaMMHOTO 0OecriedeHHU .
. MOMEUIEHUI U TIOMEIIEHUN VIS
MOMEIIEHUN VIS PexBU3UTE TOATBEPKAAIOIIETO

N CaMOCTOATEIbHON PabOThI
CaMOCTOATEIbHON padOThI 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

No KomrmereHiimyn, KOMIOHEHTHI
Bup kouTpons KonTtponupyemsie Tembl (pa3aesibl)
m\i KOTOPBIX KOHTPOJIMPYIOTCSI
1 Tect OO01ue cBeleHus O I1K-7.2, T1IK-4.3
MUKPOKOHTPOJLIEpax.
2 [Tpoekr OO01ue cBeIeHns O I1K-2.3, T1IK-3.3, I1K-4.3,
MUK POKOHTpOJLIEpaXx. IK-7.1, IIK-7.2, TIK-7.3
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3 IIpakTyeckoe 3HAKOMCTBO C I1IaT(OpPMOU I1K-2.3, TIK-3.3, I1K-4.2,

3aJlaHie Arduino. I1K-2.1, I1K-4.1, T1K-2.2,
Cpena pa3pabOTKU U sI3bIK I1K-3.2, I1K-4.3, TIIK-3.1,
MPOrpaMMHUPOBAHUS IMK-7.1, 1IK-7.2, TIK-7.3

MUK POKOHTpOJUIepoB Arduino.
[TuppoBble KOHTaKTHI BBOJIA-
BBIBOJ/IA, IHMPOTHO-UMITYJIbCHAS
MOAYJISLUSL.

CeHcopbl M1 aKTYaTOPHI.
OneparmonHas cucrema Mbed:
IIPUMEHEHUE U apXUTEKTYpa.
Mukpokontpomiep STM32 u Mbed
OS.

[IpoTokosbl, ceTeBble MOJEIH,
KJ1acCU(pUKALIMS CETEM.
IIpoBonHBIE ceTn.

BecnipoBoHbIE Y1 CEHCOPHBIE CETH.
[IpeacraBnenue naHHBIX U
MIPOTOKOJIBI IIEpe/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, eMKOCTb COITPOTUBJICHUE

b. Cuity ToKa, HarpsikeHUe, COMPOTUBJICHUE

c¢. HanpsiskeHue, MOILITHOCTb, COMPOTUBIIEHUE

d. Hanpsixenue, cuity Toka, CONMPOTUBIIEHNE

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

b. Temneparypa

c¢. ConporuBiieHre

d. Ceer

e. Cuia Toka

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):
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a. JIBa BUJja KJIMEHTOB, J]Ba BUJA CEPBEPOB

b. OnuH BUA KJIMEHTOB, OOUH BUJI CEPBEPOB

¢. OauH BUJ KJIMEHTOB, [1Ba BUA CEPBEPOB

d. IIBa Bu/1a KJIMEHTOB, OJVH BU]l 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 MeTo[ subscribe() aBa pa3a u ucnosb3oBars wildcard
b. Beizeath Metof subscribe() Tpu paza

c. HyxHo BeI3BaTh MeTon subscribe() oquH pa3 u ucnonb3oBarh wildcard
6. 3adarue ¢ eOuHUUHbIM 8b100pOM. Bolbepume ooun npasunvhwiii omeen.
BeiOepute BepHbIC yTBEPKACHUS:

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

b. bpokep coeaunsier publisher u subscriber, nanee nepegaya JaHHBIX UAET MO MPUHLIUITY
p2p mexay publisher u subscriber.

¢. MQTT nonaep:xvBaeT OAHOTO MOAMUCYUKA IS KAKI0TO TOMUKA, JIJIs1 JOCTABKU JAHHBIX
oT omHOoro publisher ko BceM moamucurkam Opokep (GOpPMHUPYET TONMUKU CaMOCTOSITENILHO,
MOJMUCYUKY y3HAIOT KOHKPETHBIE TOMUKU 00 3TOM CJIeIaB 3apoc K OpOKepy Ha orpejieieHHbIe
JaHHbIE

d. MQTT Opokep xpaHuT ouepenp nociaennux 1024 cooOuieHuid Mo KaxJI0My TOIUKY,
KOTOpPbIE MOKHO 3aIIPOCHUTh

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:

d. 3allMCh 3aHUMACT KOHCYHOEC BPEMA PABHOC CYMME I[J'IPITCJ'ILHOCTCfI HNMITYJIbCOB Ha JIMHUH
SH_CP IUII0OC BpEMA IIEPpEAaYn NAaHHBbIX Ha JIMHUU DS mmoc BpeMsA CUHXPOUMITYJIbCA HA JIMHUU
ST_CP

b. Bce OMTHI OKa3bIBAIOTCS Cpa3y Ha CBOM MecTax (Ha HOXKKax perucrpa, BHICTABISETCS
HYKHO HallpsIKEHUE)

C. 3aIMCh 3aHMMAET KOHEYHOE BPeMsl paBHOE CyMMe [UIMTEIbHOCTEH UMITYJIbCOB HA JIMHUU
SH_CP mutioc aymtenbHOCTh cMHXpouMItysibea Ha iuHun ST_CP.

d. 3amuch 3aHUMAaeT KOHEYHOE BpeMsl paBHOE CyMMe JJIUTEIbHOCTEN MMITY/IbCOB Ha JIMHUU
SH_CP

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

Bonpocsl k 3k3aMeHy:

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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