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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



Nuaukaropsbl

Komnertenmus o Pe3yabTaTnl 00yuyenus
KOMIIeTeHI[UI
I1K-1 IIK-1.1 3Harb crienuaibHble pa3iesibl MAaTEMATHKH,
CriocoGHOCTh BOCITPUHUMATH €CTECTBEHHOHAYYHbIX M COLIUAJIbHO-
MaTeMaTu4ecKue, 9KOHOMUYECKUX JIUCIATUIMH HEOOXOAMMBbIE
€CTeCTBEHHOHAYYHbIE, JUTS1 JIOTUYECKOTO OCMBICIIEHUS U

COLMaJIbHO-9KOHOMMUYECKHUE,
HWHXCHCPHbIC 3HAHHWA,

00paboTkM MH(pOPMAINY B
poe€CCUOHAIIBHON JI€ATEIbHOCTH

CaMOCTOSITENBHO TIPHOOpETaTh, [IK-1.2 VMeTh PUMEHATh CUCTEMHBIN MOIXO/ 1
pasBUBATh U NPUMEHATD NX 1A MareMaTHYECKUE METOIbI B (DOpMaIN3aIim
opmanmzarn 1 pemeHus pelieHust PUKJIAIHBIX 33134 pa3padoTKU U
3a/1a4 pa3paboOTKH 1 MOIU(pUKALMA IPOrPAMMHBIX ITPUIIOKEHUIA
MOIMpUKALMM IPOrPAMMHOI0 [1K-1.3 Bnazmerr HaBLIKaMU UCITOIB30BAHUS
obecrnieueHust
MaTeMaTHYeCKUX, €CTECTBEHHOHAY YHBIX,
COIUATBHO-9KOHOMUYECKUX,, NHKEHEPHbIX
3HAHWI B pa3pabOTKe KOMITbIOTEPHBIX
MofieJIed U MPOTOTHIIOB TIPOrPAMMHOIO
o0ecrieueHusT TSl PEIIeHUsT IPOEKTHBIX U
HAyYHO-KCCIIE/IOBATE/IbCKUX 3129
IK-2 [K-2.1 3HaTh TEXHOJIOTUN Pa3pabOTKU
Crnoco6HOCTb pa3padaThIBaTh, IIPOrPaMMHOTO 0OECTIeYeHHsI: METO/IBI,
BHE/IPSITh U a[JalITUPOBATh CpeCTBa, MPOLIEAY Pl U HHCTPYMEHTBI
HPUKJIAAHOE MTPOrPaMMHOC [K-2.2 VMeTh BHEAPSITH U /IAlITHPOBATh
obecrieyenne NIPUKJIaJHOE TIPOrpaMMHOE 0OecIieueHre
IK-2.3 Brnanets HaBblkamu pelieHus 3a1a4

peasmzaumu 1 Mmogudukauuu I10:
TUIAHUPOBAHUS U OLIEHKH IPOEKTa 110
paspabortke [10;

aHaJIM3a CUCTEMHBIX U ITPOrPAaMMHBIX
TpeOOBaHUIA;

MPOEKTUPOBAHUS AJITOPUTMOB, CTPYKTYP
JAHHBIX U IPOrPaMMHBIX CTPYKTYP;
KOJUPOBAHUS C UCIOIb30BaHUEM
Pa3IMYHbIX S3BIKOB IPOrPaMMUPOBAHUS U
pa3MeTKH;

pedakropunra I10;

TECTUPOBAHUS U OTJIAIKU [TPOrPAaMMHOTO
KOZQ;

COIPOBOXIEHUSI




Nuaukaropsbl

Komnertenmus o Pe3yabTaTnl 00yuyenus
KOMIIeTeHIN I
I1K-3 I1K-3.1 3HaTh OCHOBHbBIE METO/Ibl TECTUPOBAHUS
CnocoOHOCTb OCYIECTBIISATh KOMITOHEHTOB MH(POPMALIMOHHBIX CHCTEM
TECTUPOBAHNC KOMITOHCHTOB IK-3.2 VMeThb MoJb30BaThCS CIIEIUATBHBIM
MHPOPMAIMOHHBIX CHCTEM H 11O IIPOrPAMMHBIM 00€CTICUEHUEM JITST
3a7]aHHbIM CLICHAPUSM ABTOMATU3MPOBAHHOIO TECTUPOBaHUs (TIpU
HEO0OXOAMMOCTH) Ha YPOBHE 3aITycKa
T'OTOBBIX TECTOB
I1K-3.3 Brianets HaBbIKaMU pa3padOTKH TECTOBBIX
CLIEHapUeB KOMIIOHEHTOB
UH(POPMAIIMOHHBIX CUCTEM, MIPOBEAECHUS
TECTUPOBaHUs, UCCIEJOBaHU U aHAJIM3a
pe3yJIbTaToB
IIK-4 [IK-4.1 3HaTh OCHOBHBIE BUbI HH(OPMAITMOHHBIX
CriocoGHOCTB cO3/1aBaTh CHCTEM B 00JIACTH TIPUKJIATHOTO
(MonudpuLMpoBaTh) U [IPOrpPaMMHOT0 0OecrieueH si, OCHOBHbIS
COIPOBOX/1aTh TEXHOJIOTMM IIPOEKTUPOBAHUSA 10 BUAAM
MH(POPMAIIIOHHBIE CHCTEMBI U obecnieyeHust
CEPBHUCHI 110 BUIaM OGECTICYCHNS | TTK-4.2 Ymers onvchiBath cTpyKTypy MC Ha Gaze
DFD u SADT guarpamm, oCyliecTBIATh
SKCIUTyaTaIMIO U COTPOBOXICHUE
MH(POPMAIIMOHHBIX CUCTEM U CEPBUCOB I10
BUJIaM OOeCTIeUeHHUsI
[1K-4.3 Brnanets metonamu npoektuposanust IC u

CEPBUCOB B COOTBETCTBUHM C MTPUKJIATHOM
3aJjayell 1o BUIaM o0ecIieueHus

IV. COAEP?KAHME U CTPYKTYPA JUCHUIT/IMHbBI

TpyroeMKOCTb AUCIHUIIIMHBI COCTABJISIET 7 3a4€THBIX eAuHul, 252 yaca, B TOM uucie 44
yaca Ha KOHTPOJIb, U3 HUX 36 4acoB Ha 9K3aMeH.

W3 HuX peanuzyercs C UCMIONb30BAHMEM EKTPOHHOTO OOYYEHHUsI M AUCTAHIIMOHHBIX 00pa3o-
BaTeJIbHBIX TEXHOJIOTHI 52 Yaca KOHTAKTHOHM paOoThl M 68 4acoB CaMOCTOSITEILHOU PaOOTHI.

(DopMa HpOMC)KYTO‘IHOﬁ aTTeCTauu. 3a4€T C OHCHKOfI, 9K3aMCH.

4.1 Copep:xanne JUCOHMILIHHBI, CTPYKTYPHPOBAHHOE 110 TEMAaM, ¢ YKa3aHNEM BH/I0B

y‘leﬁHbIX 3aHATHI U CPC, OTBCACHHOI'0O HA HUX KOJHYECTBA AKAACEMHUIECCKHUX YaCOB




Bupl yueGHO#M pabOTHI, BKIIIOYAsI

CaMOCTOSITENIbHYIO padOTy 00yJaloMXCsl U dopmbl
TPYIOEMKOCTb TeKyLLEero
(B yacax) KOHTPOJISI
KoHrakTHast padora mpernogaBaresis ycre-
. ¢ 00yYaroIMMHUCS g BaEMOCTH;
=
i Pasnen § CeMu- \‘3 dopma
JUCLIATIIMHBI/ TEMBI 3 HapCKHe § pome- ]
Jexkiyn (13 (TIpaKT- e KyTOYHOU
HHX nueckue) | KoHcyib- g arrec-
NIEKTPOHHBIE | 3aHATUS (U3 Taluu g Talyn
4acel) HUX g (o
9JIEKTPOHHbIE & | cemecrpam)
Jachl)
Humepnem seweit u 24 (24) 64 (0) 0 46
MUKDPOKOHMPOAAEPbL
1 | ba3oBble MPUHIIMUIIHL, 51212 0(0) 0 0
CTaHJAPTHI U
apXUTEKTypa
2 | Hampamnenue 5 (414 0 (0) 0 0
MPAKTHYECKOTO
npuMeHeHus VarepHera
Belen
3 | OOume cBeaeHus o 5 144 12 (0) 0 0
MUKPOKOHTPOJIIEpax
4 | 3HaKOMCTBO C 5 1414 24 (0) 0 14
matpopmont Arduino
5 | Cpena pa3paboTku u 5 144 18 (0) 0 14
SI3BIK
MIPOrPaMMUPOBAHUSI
MUKPOKOHTPOJIJIEPOB
Arduino
HToro 3a 5 cemectp 18 (18) 54 (0) 0 28 [ 3a0 (8)
6 | LludpoBbie KOHTAKTHI 6 (22 9 (0) 0 10
BBO/Ia-BBIBOJIA, IUPOTHO-
UMITYJIbCHAsI MO ISIIIUSI
7 | CeHCOpBI U aKTyaTOPbI 6 |44 1(0) 0 8
Bcmpausaemvie onepayuonnvie | 8 (8) 6(0) 0 6
cucmemul
8 | ApxurekTypa 6 |2(12) 0 (0) 0 0
BCTPaMBaCMBbIX
OTePAIMOHHBIX CHCTEM




9 | OnepauumonHas cucrema |6 |2 (2) 2 (0) 0 2
Mbed: npumenenue u
apXUTEKTypa
10 | MukpokoHTpouIep 6 [4(4) 4 (0) 0 4
STM32 u Mbed OS
Humepnem seweit 20 (20) 18(0) 0 16
11 | ITpoTokobl, ceTeBbie 6 |44 2 (0) 0 0
MOJIEJY, KJIaccuuKanus
ceTen
12 | [IpoBoaHbIe ceTn 4 (4) 4 (0) 0 4
13 | BecripoBoaHbIe U 4 (4) 4 (0) 0 4
CEHCOPHBIE CeTU
14 | Ilpencrasnenue naHHbix |6 |4 (4) 4 (0) 0 4
Y TIPOTOKOJIBI TIepeiauu
JAHHBIX
15 | OGnauHble TEXHOIOTUN 6 |44 4 (0) 4
Hroro 3a 6 cemecTp 34 (34) 34 (0) 0 40 | 9k3 (36)
Hroro yacos 52 (52) 88 (0) 0 68
4.2 TInaH BHeayIUTOPHOI CAMOCTOATEJIbHON PAad0THI 00yJaIOMINXCS MO
JUCIHMILTHHE
CamocrosiTeibHast paboTa 00ydaroIuXCst
3ar-
patsl
Bpe- VyebHo-
MeHH MeTonu-
Ce- ,vac. | Oune- YyecKoe
e Hassanue pasgena, Cpoxu (13 | HOYHO obecre-
TEMBI Bun camocrositebHOM paboThl BRIOz HUX C | € Cpel- | YeHHEe caMo-
p i npu- | CTBO CTOs-
HEHUA o
MEHE TEJIBHOU
- padoThI
HUEM
OOT
)
5 3HaAKOMCTBO C st oBaazieRHS IRANKAME: TICHAC 2 14 Iz bki.forlabs.r
ratopmon yIeGHoi JutteparypH Henen |(14) u
Arduino Jais 3akpenieHust u cucremarn3amun | M

Jast opMupoBaHust ymeHHii:
pelleHue 3a1a4

3HAHUM: paboOTa ¢ KOHCIIEKTOM JICKIIHI




Cpena pa3paboTKu 1 | A1st OB1ajiennst SHAHMSAMIL: TeHue 2 14 I3 bki.forlabs.r
4eOHOM JIMTePaTy pbl
SI3BIK Y pamyP Hegen | (14) u
IIPpOrpaMMHUpPOBAHUS | [lus 3akpenJieHnst u cucreMaTusanun | 1
MMKPOKOHTPOJLIEPOB 3HAHUI: paboTa ¢ KOHCIIEKTOM JISKITHiA
Arduino .
st popMupoBaHusT yMEeHHI:
pelieHre 3a1a
[{uppoBbie KOHTAKTHI | A5t OBIajenHs SHARMSIMIL: TeHUe 2 10 I3 bki.forlabs.r
y4eOHOM JIUTEPATyPbl
BBOJIa-BBIBOJIA, megen | (10) u
HIAUPOTHO- st 3akpenuienus u cucremarnzamuu | 1
UMITYJIbCHASI 3HAHUI: paboTa ¢ KOHCIIEKTOM JISKIIUI
MOZRYJIALMA s chopMHpOBaHUS YMEHHUII:
pelieHre 3a1a
CeHcopsl 1 Anst oB1ajienns SHAHMAMMU: UTEHUE 2 8(8) |II3 bki.forlabs.r
yueOHOM JIUTEPaTypbl
aKTyaTOPHI Henen u
ns 3akpenieHust U cucremarusamun | U
3HAHUI: paboTa C KOHCIIEKTOM JISKIIUI
s hopMHpPOBaHUS YMEHUIA:
pelieHre 3a1aq
OnepanmoHHas At oBiajiennst SHAHNSMH: UTeHHe 2 22) |II3 bki.forlabs.r
4eOHOM JIUTEepaTyphl
cucrema Mbed: Y paiyp HeJes u
IPUMEHCHNE 1 Jad 3akpenJieHust U cucremarusamun | M
ApXHUTEKTYypa 3HAHMUI: paboTa C KOHCIIEKTOM JISKIIHiA
s hopMHpPOBaHHUS YMEHUIA:
peleHre 3a1a
MuKpOKOHTposIep | A5t OBIajenus SHAHUAMH: TeHye 2 44 I3 bki.forlabs.r
4eOHOM JIUTEepaTyphl
STM32 u Mbed OS |’ panyp Hezlen u
Jas 3akpenvienust U cucremarn3amun | U
3HAHMUI: paboTa C KOHCIIEKTOM JISKLIUI
s chopMHpPOBaHUS YMEHHUIA:
peleHre 3a1aq
ITpoBonHBIE ceTn /st oBIa/IeHNst SHAHUSAME: UTeHUe 2 44) (I3 bki.forlabs.r
Yy4eOHOM JIUTEpaTyphl
Heael u
Jas 3akpenvieHust U cucremarnsamun | M
3HAHMUI: paboTa C KOHCIIEKTOM JISKLIMI
s chopMHpPOBaHHUSI YMEHHUII:
pelieHre 3a1aq
BecripoBonHbie 1 /st oBIA/IeHNst SHAHMSAME: uTeHUe 2 44) (I3 bki.forlabs.r
y4eOHOM JIMTepaTyphl
CCHCOPHBIE CETU HEeaen u
Jas 3akpenyieHust U cucremarnsamun | Y
3HAHMUI: paboTa C KOHCIIEKTOM JISKLIMIA
s hopMHpOBaHHUSI yMEHHUII:
peleHre 3a1a4
IIpencraBiexnue Jst oJiajienus 3SHAHMSAMH: YTEHHE 2 44) (I3 bki.forlabs.r
y4eOHOM JIUTepaTypbl
HJAaHHBIX U IIPOTOKOJIbI Heaen u
rnepenayun JaHHbIX Jais 3akpenJieHust U cucremarn3amun | Y

3HAHMUI: paboTa C KOHCIIEKTOM JICKLIMIA

s chopMHpOBaHHUSI yMEHHII:
peleHre 3a1a4




6 O6navnble AnA oBIafeHNs SHAHUAMH: YTeHHE 2 4(4) |II3 bki.forlabs.r
y4eOHOM JIUTEPATyPbl
TEXHOJIOTHH HeJes u
HJIH 3aKpenJIeHus 1 CUCTeMaTH3anuu 40
3HAHUI: paboTa ¢ KOHCIIEKTOM JISKITHiA
s hopMHpPOBaHUS YMEHUIA:
penieHue 3aaavu
O61as TPYI0EMKOCTh CAaMOCTOATENbLHOI pa6oThI IO 68
JUCHHILIAHE (Jac)
N3 HUX 00bEM CAMOCTOATENLHOI PA6OTHI C HCII0Jb30BAHUEM 68
3JIEKTPOHHOTO 00yYeHHs M JUCTAHIMOHHBIX 00pa30BaTeJIbHBIX
TexXHoJJorui (Jac)
Brogxer BpeMeHN caMOCTOSATENHLHON PatoThI, 68
NpeayCMOTPEHHbIH Y4eOHbIM IJIAHOM JIJIST TAaHHOM JUCIHUTLIHHBI
(gac)

4.3 Copep:xanue yueOHOro MaTepuaia

TpynoemMkocTb
TUACHUIIIAHEL (3.€.)

7

HanmeHoBaHMe OCHOBHBIX
pazzaesnioB (MogyJiei)

VHTepHeT Beleld 1 MUK POKOHTPOJLIEPHI
BcrpanBaemMbie oniepariiOHHbIE CUCTEMBI
WuTepHer Beleit

dopmsl TeKy1LErO
KOHTpPOJISt

TCCT, IIPOEKT, MPAKTUYCCKOE 3aJaHNUE

dopma rnpoMeKyTOUHOM

3auer ¢ OLIEHKOU, SK3aMeH

aTTeCTalun

4.3.1. IlepeyeHb ceMHHAPCKUX, IPAKTHYECKUX 3aHSTHII 1 1a00PaTOPHBIX PadoT

Ne paznena u HanmvenoBanue TpynoeMKoCTb,
Ne TEMBI CEMHHAPOB, yac. (u3 Hux | Onenounsie | Popmupyembie
/11 | AUCUUIUIUHBL MPaKTUYECKUX U 3JIEKTPOHHBIE CpeacTBa KOMIIETEHLIUU
(Momyst) J1a00paTOPHBIX padoT Yachl)
1 |3 [TpakTryeckas padora 1 12 (0) Tecr, IK-1.2,
(Paz6op mpoekTa) IIpoekr I1K-4.3,
[1K-2.3,
I1K-3.3,
[MK-1.1, TIK-1.3
2 |4 [MpakTryeckas padora 2 |24 (0) Iz IK-2.3,
(ITopkmoueHue I1K-3.3, I1K-4.2
KoHTpoJsuiepa o UART)
3 KackagupoBanus 18 (0) I3 [1IK-2.2, TIK-3.2
CKBaXXHOCTh CHTHaJjia 9 (0) II3 I1K-3.3, I1K-4.3
5 [MpakTnueckas padora4 |1 (0) I3 ITK-2.2, TIK-3.2
(YnipaBnenue
OCBeEIIICHIEM )
6 |9 [Mpaktuueckas padora 6 |2 (0) I3 [K-2.2




Ne paznena u HaumenoBanue TpynoeMKkocTb,
Ne TEMBI CEMHHAPOB, yac. (u3 Hux | Onenounsie | Popmupyembie
/1 | AUCLMIUIMHBI NPAaKTUYECKUX U JIEKTPOHHBIE cpencTBa KOMITETEHIIUU
(Momyst) J1a00paTOPHBIX padoT Yachl)

7 |10 [Mpaktyeckas padora 7 |4 (0) I3 IMK-2.1,

(Taitmepsr) I1K-3.1,
[1K-3.2, TIK-3.3

8 |11 [MpakTyeckas padora 8 |2 (0) Iz [K-2.1, TIK-1.1
(mogkII0ueHue
MHUKPOKOHTpOJLIEpa K
cetu MHTepHer)

9 |12 [TpakTrueckas padota 9 |4 (0) I3 I1K-2.3,
(PazpaboTka I1K-3.3, T1K-4.3
IIMPOKOBEILATEIBHOTO
UART)

10 |13 [MpakTrueckast padora 10 |4 (0) I3 IK-2.2,
(ynpasnenue no WiFi) I1K-3.2,

[1K-4.2, TIK-1.1

11 |14 [MpakTrueckast padora 11 |4 (0) I3 IK-2.1,
(Peanuzauums mpoTokosa IMK-2.2,
A36yku Mop3e) IMK-2.3, TIK-3.2

12 |15 [MpakTrueckas padora 12 |4 (0) I3 IK-2.1,
(openHab) I1K-3.2, TIK-1.1

4.3.2. IlepeueHn TeM (BONPOCOB), BLIHOCHMBIX Ha CAMOCTOSITEJILHOE H3yYeHne

CaMOCTOSITeJIbHOI Pa0OTHI CTY1€HTOB

Ne Tema 3aganue Popmupyemas HNJIK

n/o KOMIIETeHLIM S

1 | 3nakomcTBO C riatopMort | Muranue cBeTonuoaom (Tpu ITK-2 IMK-2.1
Arduino BAapUAHTA)

2 | Cpena pa3pabOTKH U SI3bIK .MarpuuHas kj1aBuatTypa [1K-2, [IK-4 [K-2.1
MPOrpaMMUPOBAHU S [1K-4.1
MUKPOKOHTPOJIIEPOB
Arduino

3 | Hudpossie KoHTakTh BBOAA- | [llmpoTHO-MMITyIbCHAS [IK-2, T1K-3, [IK-2.1
BBIBOJIA, IIIUPOTHO- MOIYJIALUSA I1IK-4 I1IK-3.2
VIMITYJIbCHAsI MO/ I1K-4.3

4 | CeHCOpBI M aKTyaTOPbI TTogxmounTh cBETOOMOOA I1K-2, TIK-3 T[1IK-2.1

TaKTOBYIO KHOIIKHY K IUIaTE U I1K-3.1
o0ecIieuynTh MUTaHUE
CBETOIMOAOB COIVIACHO
3aJJaHHOMY YCJIOBHIO.
S5 | OnepauuoHHasi cucrema Hamnucatp knacc o I1K-3 I1IK-3.3

Mbed: npumeneHue u
apXUTEKTypa

MMPEAJIOKECHHOIO CEHCOPAa 1

cootBeTcTByI0IIMe Unit TECTHI.
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Ne Tema 3aganue Popmupyemas UK
/o KOMIIETEHIIN

6 | Mukpokontposiep STM32 u | [lepeonpenesieHre MeTo0B [1K-2, TIK-3, [IK-2.3
Mbed OS I1IK-4 I1IK-3.3
[1K-4.3
7 | IlpoBonHbIE cETH Pazpabotka jokanpHOM Yat T1K-2, I1IK-4, I[1K-2.2
CUCTEMBI I1K-1 I1K-4.2
[IK-1.2
8 | becripoBonHbie U ceHcopHble | HaBuranus BHYTpr I1K-2, ITIK-4, IIK-2.1
CeTu nomenienusi (BLE) IK-1 [1K-4.3
IIK-1.3
9 | IIpencraBieHue NaHHBIX U CoOpartb mesh-cets Ha ocHoBe | [1K-2, [TK-4 I1K-2.3
IIPOTOKOJIBI IIEpe/lauy JaHHbIX | KoHTposiepos ESP [1K-4.2
[1K-4.3
10 | OGnayHbIE TEXHOIOTUU TTogxmouunth I1K-2, TIK-3, I[1IK-2.1
MUKPOKOHTpoJuiepHyo tiaty u | [TK-4, TTIK-1 [K-3.2
Ha0Op CEHCOPOB K 00IaYHOMY I1K-4.3
CEpBUCY. [IK-1.1

4.4. MeTouecKne YKa3aHUA M0 OPraHu3anuy caMoOCTOSATEJIbHOH PadoThl

CTY/ICHTOB

CamocrosiTesibHasi paboTa CTyAEHTOB BceX (DOpM M BUIOB OOyUeHUsI SABJISETCS OJHUM U3
00sI3aTeNIbHBIX BUJIOB 00Pa30BaTeIbHON JeSITEIbHOCTH, 00eCIIeYMBAIOIIEH pean3alnio TpeOOBaHMI
degepalbHBIX TOCYIAPCTBEHHBIX CTAHAAPTOB BBICIIErO MPO(ECCHOHATBHOTO 0Opa30BaHUS.
CoracHO TpeOOBaHUSAM HOPMATUBHBIX JOKYMEHTOB CAMOCTOSITE/IbHASI Pa00OTa CTYIEHTOB SIBJISIETCSI
00s13aTeJIbHBIM KOMIIOHEHTOM OOpa30BaTeJbHOIO TMpollecca, TaK Kak oHa oOecrevyrBaer
3aKperuieHUe MOJy4aeMbIX Ha JIEKIIMOHHBIX 3aHSATUSX 3HAHUW MyTeM MPHOOPETEHHS] HABBIKOB
OCMBICJICHUSI M PACIIMPEHUS UX COJIepKaHMUsl, HABBIKOB PEIlICHUsI aKTyaJIbHBIX MPo0OieM (hopMup-
OBaHMSI OOIIEKYJIBTYPHBIX M MPO(ECCUOHATBHBIX KOMIIETCHIIMI, Hay4YHO-MCCIIe0BATEIbCKON
JeATeIbHOCTH, MOATOTOBKM K CeMUHApaM, JaOOpaTOpHbIM padoTaM, c/iaue 3a4e€TOB U 9K3aMEHOB.
CamocrosiTesibHast paboTa CTYJAEHTOB IPeACTaBJIsieT COOON COBOKYITHOCTh ayJAMTOPHBIX M BHEay-
JUTOPHBIX 3aHATHE U padoT. CaMocTosiTebHasE padoTa B paMKax 00pa30BaTeIbHOTO Iporecca B
By3€ pelliaeT CAeAyoIlue 3a1a4u:

— 3aKpervieHue W pacliipeHre 3HAHWW, YMEHHH, MOJyYeHHBIX CTYJIeHTaMH BO BpeMs
ayJIMTOPHBIX W BHEAYAMTOPHBIX 3aHATHUH, MpEBpallleHhe X B CTEPEOTUIIbI YMCTBEHHOW W
(puzmyeckoi aesTeIbHOCTH;

— HpI/IO6peTCHI/Ie JOINIOJTHUTCJIbHBIX 3HAHUW ¥ HABBIKOB I10 JUCHUITTIMHAM yqe6H0r0 IJ1aHa;

— (I)OpMI/IpOBaHI/IC U pa3BUTHUC 3HAaHUU " HAaBBIKOB, CBA3aHHBIX C HAYYHO-
I/ICC.He,[IOBaTeJU)CKOfI AJE€ATCIBbHOCTBIO,

— pa3BHUTHE OpPHUEHTAIIMM M YCTAaHOBKM Ha KaueCTBEHHOE OCBOEHHE 0Opa30oBaTEIbHOM
IPOTPaMMBl;
— pa3BHUTHE HABBIKOB CAMOOPTaHU3ALHY;

— CI)OpMI/IpOBaHI/IC CaMOCTOATCJIBbHOCTU MBbIIIJIICHUA, CIIOCOOHOCTH K CaMOpa3BUTHIO,
CaMOCOBCPHICHCTBOBAHWIO U CaMOPEAIN3allvuu;

— BHIpa0OTKa HaBHIKOB 3(P(PEeKTUBHOU CaMOCTOSATENbHON MpodecCHoHAIbHON
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TEOPETUYECKOM, MPAKTHUECKON U y4eOHO-MCCIIeIOBATEIbCKOM JesITeTbHOCTH.

IToaroroBka Kk Jexknuu. KauecTBO OCBOEHUs COAEpKaHUs KOHKPETHOW JUCUUTLIMHBI
MPSMO 3aBHCUT OT TOTO, HACKOJIBKO CTY/IEHT caM, Oe3 BHEITHEero MpUHYkIeHUs (popMUpyeT y ceds
YCTaHOBKY Ha MOJIy4YeHHe Ha JIEKIUSAX HOBBIX 3HAHUH, JIOMOIHSIONINX YK€ UMEIOIIMeCs Mo JaHHOM
JOUCIUIUIMHE. Bpemsi Ha MOATOTOBKY CTYAEHTOB K JIByXUacCOBOHW JIEKIIMM IO HOPMaTUBaM
cocrasiisieT He MeHee 0,2 yaca.

IloaroroBka K NMpakTU4eCKOMY 3aHATHIO. [IoAroToBKa K MpakTUYECKOMY 3aHSITUIO
BKJIIOUAET CJIEYIOIUE JIEMEHThl CAMOCTOSITEIbHON JesITeJIbHOCTU: YETKOE MpeICTaBJIeHUe Leu U
3ajlay ero MNpOBEJEHUSs; BblJEJIEHUE HABBIKOB YMCTBEHHOW, aHAJUTUYECKOW, HAYUYHOU
AESTEIBHOCTH, KOTOPbIE CTAaHYT Pe3yJIbTaTOM MPECTOsIel padoThl. BripaGoTka HABBHIKOB OCYIIEC-
TBJISIETCSI C TIOMOIIBIO TIOTYYeHHsI HOBOUM MHMOpMaIy 06 U3ydaeMbIX MPOLECcax M ¢ MOMOIIbIO
3HAHUsI O TOM, B KaKOH CTENeHU B JAHHOE BPeMsl CTYIEHT BJaJleeT METOJaMH HCCIeI0BaTeTbCKOM
JesATeIbHOCTH, KOTOPHIMU OH CTAHET IOJIb30BAaThCsl HA MPAaKTUYeCKOM 3aHATuU. [loaroroBka k
MPAKTHYECKOMY 3aHSTUI0O HepeoKo TpeOyeT mogdopa Marepuaia, AaHHBIX U CIIEIHAJbHBIX
WCTOYHHMKOB, C KOTOPBIMU MPEACTOUT yueOHast padora. CTyIeHTHl JOJKHBI I0Ma MOATOTOBUTH K
3aHATHIO 3—4 nipuMepa (popMYTHPOBKU TeMbl UCCIEOBAHUSI, IPEICTABIEHHOIO B MOHOTrpausix,
HAYYHBIX CTaThsIX, OTYETAX. 3aT€M OHU CAMOCTOSITEJIbHO OCYIIECTBIISIIOT MIOMCK COOTBETCTBYIOIIUX
VCTOYHUKOB, OMpPENessioT aKTyaJlbHOCTh KOHKPETHOTO HCCIEeNOBaHUs IMPOIIECCOB U SIBJICHUN,
BBIJIEJISIIOT OCHOBHBIE CIIOCOOBI JOKA3aTEILCTBA ABTOPAMU HAYYHBIX pabOT IEHHOCTU TOTO, YeM OHU
3aHUMAIOTCA. B Xoge caMoro mpakTUYecKOro 3aHSITHs CTYAEHThl CHayaja MpeJCTaBISOT
HalJICHHbIE UMY BapUAHTBI (DOPMYTMPOBKH aKTyaIbHOCTU MCCIIEIOBAHMU S, OOCYKAAI0T UX U 0OOCHO-
BBIBAIOT CBOE MHEHME O HaWJIyyllleM BapuaHTe. BpeMs Ha MOArOTOBKY K MPAKTUYECKOMY 3aHSTHUIO
10 HOpMaTUBaM cocTapJisieT He MeHee 0,2 Jaca.

IToaroroBka K KOHTPOJbHOH padoTre. KoHTponbHas padoTa Ha3zHadaeTcs IMOCie
M3Yy4YeHUs ONpeesIeHHOro paszena (pasiesioB) TUCHUILIMHBL U MPeCTaBiisieT cOO0 COBOKYMHOCTb
pa3BEepHYTHIX TUCbMEHHBIX OTBETOB CTYJEHTOB Ha BOIPOCHI, KOTOPbIE OHU 3apaHee MOJydyaloT OT
npenogasarens. CaMoCTOsITEbHAS MOATOTOBKA K KOHTPOJILHOW padoTe BKIIOYAET B celOs: —
M3yuyeHHE KOHCIIEKTOB JIEKI[MW, PACKPBHIBAIOIIMX MaTepuasl, 3HaHHE KOTOPOro MpoBepsieTCs
KOHTPOJIbHOM pa0OTOH; MOBTOpEHUE YYeOHOro marepuania, MOJyUYEeHHOro IpHU MOATOTOBKE K
CEMMHAPCKUM, MPAKTUYECKUM 3aHATHSIM U BO BpeMsl UX MPOBEJEHUS; U3yUeHUE JONOIHUTETbHOM
JIMTEPATYPbl, B KOTOPOH KOHKPETU3UPYETCs COolepKaHUe MMPOBEPSAEMbIX 3HAHMIA; COCTaBJICHNUE B
MBICJIEHHOU (hOpMe OTBETOB Ha IMOCTABJICHHBIE B KOHTPOJIBHOM paboTe BOMPOCH; (hOpMUpPOBAHHE
MICUXOJIOTMYECKON YCTAaHOBKM Ha YCIIEIIHOE BBINOJHEHUE BCeX 3a/laHuii. Bpems Ha MoAroToBKy K
KOHTPOJIbHOH padoTe 10 HOpMaTHBaM COCTaBJIsIeT 2 Jaca.

IToaroroBka k 3k3ameHy. CamocTosATeNbHAas MOArOTOBKAa K 9K3aMEHY CXOkKa C
MOAATOTOBKOM K 3a4eTy, ocoOeHHO eciau oH auddepeHnupopanubii. Ho o0beM yueOHOro
Marepuasia, KOTOpbIid Hy’)KHO BOCCTAHOBUTD B MaMATH K 9K3aMeHY, BHOBb OCMBICIIUTD M TIOHSITb,
3HAYUTENILHO OOJIbIIe, TTO9TOMY TpeOyeTcst OoJbllle BpeMEHH M YMCTBEHHBIX ycuiauil. BaxHo
c(OpMHPOBaTh LIEJTOCTHOE MPEICTABIEHUE O COIEPKAaHMHM OTBETa Ha KaXIbli BOIPOC, YTO
npeJnoiaraeT 3HaH|e Pa3HbIX HAYYHBIX TPAKTOBOK CYIIHOCTU TOTO MJIM MHOTO SIBJICHMSI, ITpoLiecca,
yMEHHE pacKpbiBaTh (haKTOPbI, ONpeeNsIoe UX MPOTUBOPEYUBOCTb, 3HAHHE UMEH yUYEHBIX,
U3yYaBIIMX 00cyxaaemyto mpodnemy. Heo6xoqumo Takxe MmpuBecTd MH(GOPMAIMIO O MaTepUaiax
SMIUPUYECKUX HCCIEJOBAHUNA, YTO yKa3blBae€T Ha BCECTOPOHHIOW IOATOTOBKY CTYyAEHTa K
9K3aMeHy. BpeMs Ha MOArOTOBKY K 3K3aMeHY MO HOPMAaTHMBaM COCTaBisieT 36 4acoB st
OakanaBpoB.

@®opmMbI BHEAYAUTOPHOH CAMOCTOATEJILHOM PAadOThI

Nudopmanmonnblii nouck Llens camoctosiTebHONM padOTHI: Pa3BUTHE CIIOCOOHOCTH K
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MPOEKTUPOBAHUIO M TMPeoOpa30BaHUI0 YyUeOHBIX ACHCTBUA HAa OCHOBE pa3IUYHBIX BUIOB
MH(POPMAITMOHHOTO MoucKa. MHMOPMAIIMOHHBIN TOUCK — MOUCK HECTPYKTYPUPOBAHHOW JIOKYMEHT-
anpHOM wHpopManuu. CUCOK COBPEMEHHBIX 3aj1a4 MH(pOPMAIIMOHHOTO TOMCKA: pelleHue
BOIMPOCOB MOMAEIMPOBAHUS; KiaacCcUUKalUsA JAOKYMEHTOB; (uiabTpanus, KiaccuduKaius
JOKYMEHTOB; IPOEKTUPOBAHKUE aPXUTEKTYP MOUCKOBBIX CUCTEM U IMOJIb30BaTEIbCKUX UHTEP(PENCcoB;
u3BjeueHue uHopmanuu (aHHOTHpPOBaHME W pedepupoBaHue TOKYMEHTOB); BBIOOP
MH(}OPMAaIIMOHHO-TTOUCKOBOTO SI3bIKA 3allpoca B MOUCKOBBIX cucTemax. CopepkaHue 3aJaHus Mo
BUJAM TOKCKA: IOUCK OMOIMOrpapuueckuii — MOUCK HEOOXOAUMBIX CBEJEHHUI 00 UCTOUHUKE U
YCTAaHOBJIEHUE €ro HaJWuMsl B CUCTEME APYruX HUCTOYHUKOB. Bemercs mytem pasbiCKaHUS
oubnauorpaduyeckoil uHpopmanuu U O6udAMOrpadgpuueckux nocoOui (MHMPOPMALMOHHBIX
W3JIaHUI ); TIOUCK caMUX MH(OPMAITMOHHBIX HICTOYHUKOB (JOKYMEHTOB M U3JJaHUI), B KOTOPHIX €CTh
WJIA MOXKET COIePKaThCsl HYKHasl MH(MOPMAIIHsT; — MOUCK (PAKTHUUECKUX CBECHUM, COIEePKAIIUXCS
B JIUTEepaType, KHUTe (Hampumep, 00 UCTOPUYECKHUX (pakTax M COOBITHSAX, O OHorpauuecKux
JAHHBIX U3 KU3HU U JIEATESIbHOCTH MUCaTeNsl, YYSHOro U T. 11.). BhilojHeHue 3a1aHust:

1) onpenenenre 0OIACTH 3HAHWIA;,

2) BBHIOOp THUIA M UICTOYHUKOB JIAHHBIX

3) cOop MaTepraoB, HEOOXOAUMBIX JIJISl HATIOTHEHH ST MH(POPMAIIMOHHON MOJIEIH;
4) or6op HauboJsee NoIe3HO HH(GOPMAITUY;

5) BeIOOp MeTona 00paboTKM MHMOpMaUK (KiaccupuKaiuys, KiacTepusalus, perpecc-
WOHHBIN aHATU3 U T.[1.);

6) BBIOOp aropUTMa IMOUCKA 3aKOHOMEPHOCTEH;

7) TIOHUCK 3aKOHOMEPHOCTEH, (popMaIbHBIX MPABHI U CTPYKTYPHBIX CBsI3€H B COOpaHHOMN
uHpopmalmu;

8) TBOpuUecKas MHTepIpeTalys NOJIyYeHHbIX Pe3YJIbTaToB.

[Tnanupyemble pe3ynbTaThl CAaMOCTOSITENILHON padOThl: — CIIOCOOHOCTh CTY/AEHTOB PellaTh
CTaHJApTHbIE 3a/JauM NMPO(ECCUOHAIBHON AEATEIbHOCTH Ha OCHOBE MH(MOPMAIIMOHHOW U
oubnnorpapuyeckoil KyJlbTyphl C TMpUMEHEHHEM HMH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI U C YYeTOM OCHOBHBIX TpeOOBaHMI MH(OPMALMOHHOW 0€30MacCHOCTH; TOTOBHOCTD
UCIIOJIb30BaTh 3HAHWE COBPEMEHHBIX MPOoOIeM HayKHU M 0Opa30BaHUs MPHU pelIeHUur 0Opa3oBa-
TEJIbHBIX U IPO(PECCUOHAIIBHBIX 3aau.

Pa3zpab6oTrka MyabTHMeauWHOH mpe3eHTamuu llesn camocTosTeNbHOW PadOTHI
(BapuaHThl): — OCBOEHHE (3aKperuieHre, 0000IeHne, CUcTeMaTu3alus) y9eOHOro Marepuana; —
oOecrieyeHre KOHTPOJIS KauecTBa 3HAHUN; — (DOPMUPOBaHUE CTIEIIMAIBHBIX KOMITETEHIINH, oOecre-
YUBAIOUIMX BO3MOKXHOCTb paOOThl ¢ MH(OPMALMOHHBIMU TEXHOJIOTHSIMH; — CTAHOBJICHUE OOIEK-
YABTYPHBIX KOMITETEHIIMH. MynbTUMeauiiHasl Mpe3eHTannsi — MpeAcTaBlIeHre COAepKaHUs
yueOHOro martepuaia, y4eOHOU 3a/1aud C UCIIOJIb30BAaHUEM MYJIbTHUMEAUNHBIX TEXHOJIOTUH.

BrinmonHenue 3aganus:

1. DTan NpoeKTUpOBaHUs: — OIpeeeHUe 11eJIell UCTIONb30BaHuUsI PEe3eHTaluU; — cOOp
HEoOXOAMMOro Marepuasa (TeKCThl, PUCYHKH, CXeMBbI U JIp.); — (OPMHUPOBAHUE CTPYKTYpPHl U
JIOTMKH TIO[a4M MaTepraa; — CO3JaHue MarkKy, B KOTOPYIO IOMEIleH COOpaHHbBIA MaTepuall.

2. DTtan KOHCTPyHpOBaHusi: — BbIOOp mporpammbl MS PowerPoint B MeHI0 KoMIibioTepa; —
olpeje/ieHe JU3aiiHa CJIaiI0B; — HAIOJIHEHUE CIalIOB COOpaHHOW TEKCTOBOW M HATJISIAHOM
uHpopmanueil; — BkIoYeHUe 3(p(PEeKTOB aHUMAIIUU M MY3bIKAJILHOTO COMPOBOXIEHUS (MpU
HEOOXOIMMOCTH); — YCTaHOBKA peKUMa IMOoKa3a CIaiI0B (TUTYJIBHBIN CJIaii, BKIIOYAOIINNA HauMe-
HOBaHUe Kadepsl, Iie BHIIONIHEHa padoTa, Ha3BaHUE MPE3EHTAIIUH, TOPOJ U TOJI; COflepKaTeIbHBIN
— CITMCOK CJIAaf/IOB TIPe3eHTaIliH, CIPYIIMPOBAHHBIX 10 TeMaM COOOIIEHHUS; 3aKTIOYUTE TbHbINA
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CJIAi/T COAEPKUT BBIBOMIBI, TIOKEIAHUS, CIIICOK JIMTEPATyPhI U TIP.).

3. Dran MOIACIINPOBAHUA — IPOBEPKA W KOPPEKIHUA MOATOTOBJIIEHHOIO Mart€pualia,
OIPEACTICHUEC IMTPOIJOJIKUTEIIBHOCTHU €ro JCMOHCTPpAlHH.

[TnaHupyemMble pe3yabTaThl CAMOCTOSITENIBHON pabOThl: — TOBBIIIIEHUE MH(POPMAIIMOHHON
KyJbTyphl CTYAEHTOB W oOecredyeHue MX TOTOBHOCTU K HHTErpaluu B COBpPEeMEHHOEe
MH(POPMAITMOHHOE MPOCTPAHCTBO; — CIIOCOOHOCTh pellaTh CTaHAApPTHHIE 3a[a4d MPOodeccuoH-
QJIbHOU JISSITeJIbHOCTU Ha OCHOBE MH(OPMAIIMOHHOW ¥ OMOIMOrpaduuecKoi KyabTyphl C IpUMe-
HEHHEM MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI U C yUYETOM OCHOBHBIX TPeOOBaHUMN
nHdOpMaIIMOHHOK 0€30MaCHOCTH; — CHOCOOHOCTh K KPUTHYECKOMY BOCHPUSITHIO, 00O0OIIEHUIO,
aHaM3y MPOopeCcCUOHAILHON MH(MOPMAITUK, TIOCTAHOBKE IIEJIM ¥ BHIOOPY IMyTel ee JOCTUKEHUS, —
CHOCOOHOCTh MPUMEHSTh COBPEMEHHBIE METOAUKHM M TeXHOJOTUU OPraHW3alliy U peanu3aiuu
00pa30BaTeNILHOTO TMpoIiecca Ha pa3IMYHbIX 00pa30BaTeIbHBIX CTYIEHSIX B Pa3JIMYHBIX 00pa3oBa-
TEeJIbHBIX YUPEKJCHUSIX; — TOTOBHOCTh UCTIONBb30BaTh MHVBHIyaIbHbIE KPeaTUBHbBIE CIIOCOOHOCTH
TSl OPUTMHAJIBHOTO PEIlieHu s UCCIIeJOBATENIbCKHUX 3a]a4.

B ®BI'OY BO «MI'Y» opranuzaius camOCTOSATEIbHONU padOThl CTY/IEHTOB perjamMeHT-
upyetcs [lonoxeHreM 0 caMOCTOSITETIbHON padoTe CTYIEHTOB, MPUHITHIM Y4UeHbIM coBeToM UT'Y
22 wionsa 2012 1.

4.5. IIpumepHasi TeMaTHKa KypCOBBIX padoT (IPOEKTOB)

[o 1aHHO¥ TUCITUIIIMHE BHITIOHEHNE KYPCOBBIX MIPOEKTOB (padoT) HE MpeycMaTpHUBACTCI.

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

a) OCHOBHAasI JIUTepaTypa

1. Kyry3zo0B, O. 1. IHpOKOMMYHHMKaIIMOHHbIE CUCTEMBI U CETU [DneKTpoHHBIN pecypc] / O.
N. Kyrty3os, T. M. Tarapaukosa, B. B. llexaHoBckumil. - DNeKTpOH. TeKCTOBbIe AaH. - CaHKT-
[MetepOypr : Jlanb, 2020. - 244 c. - OBC "Jlanp". - Heorpanuy. goctyi. - ISBN 978-5-8114-4546-2
:b. .

2. Jlw6anosuy, bun. Ipocroit Python. CoBpeMeHHbIi cTHIIb IporpaMmupoBanust [Teker] :
Hayy. u3f. / B. Jllo6anouu. - CII6. : ITutep, 2019. - 476 c. ; 23 cm. - (Becrcennepsl 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 TeneKOMMYHHMKALMM. APXUTEKTypa U OpraHU3alus
[DnexrponnbIit pecype] : yueoHoe nocodre / C. C. T'enbOyX. - DIEKTPOH. TEKCTOBBIe NaH. - CaHKT-
[TetepOypr : Jlanb, 2019. - 208 c. - DBbC "Jlaup". - Heorpauuu. nocryn. - ISBN
078-5-8114-3474-9 : b. 1.

2. CamyinoB, Koncrantun EBrenbeBnd. CeTu U 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. - (Beicuuee
oopazoBanue). - IBC "Opaiir". - Heorpanuy. gocrym. - ISBN 978-5-534-00949-1 : 949.00 p.

B) epHogUYecKasi JuTeparypa
Her.
r) 0a3bl JaHHBIX, HH(POPMAIHOHHO-CNIPABOYHbIE 1 MONMCKOBbIE CHCTEMBbI

1. TocymapcTtBeHHasa uH@opmanmoHHas cucremMa «HanumoHanbHasg >JIEKTpPOHHAs
OoubnuoTeka» [DneKTpoHHbI pecypc] : cailT. — Pexum gocryna: http://H306.pd
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B cootBerctBuM ¢ 11. 4.3.4. ®I'OC BO, oOyyaronmmMcs B TeUSHHE BCEro Meproia 00ydeHHs
obecriedyeH HEOTpPaHWYEHHBIN AOCTyN (yHaJeHHBIN IOCTYyN) K 3IeKTPOHHO-OMOIUOTEYHBIM
cUCTEMaM:

— BBC «U3parennbctBo Jlanb». OO0 «U3pnarenbctBo Jlanb». KonTpakt Ne 92 or
12.11.2018 r. Akt ot 14.11 2018 .

— 3BC 243 «bubtmmorex». ['ocynapcrBenHbiii kKoHTpakT Ne 019 or 22.02.2011 r. OO0
«bubnuotex». Jlunensuonnoe cormamenue Ne 31 or 22.02.2011 r. Aagpec gocrymna:
https://isu.bibliotech.ru/ Cpok nefictBus: ¢ 22.11.2011 r. GeccpoyHsbiii.

— 3BC «HammonansHbi 1tudpoBoii pecypc «Pykont». LIKB «budkom». Kontpakt Ne 91
or 12.11.2018 r. Akt ot 14.11.2018 .

— 9BC «Aiidyke.py/ibooks.ru». OO0 «A#Oyke». Konrpakt Ne 90 ot 12.11.2018 r. AKT Ne
54 or 14.11.2018 r.

— DaekTpoHHO-OMbOnMoTeynas cucrtema «IBC IOpait». OO0 «DaeKTpoHHOE
mznarensctBo KOpaiit». Kontpakt Ne 70 ot 04.10.2018 r.

VI. MATEPUAJIbHO-TEXHUYECKOE OBECIHIEYEHUE TUCIIMITJINHBI

6.1. YueO6HO-1a00paTOpHOE 000pPy/I0BaHHE

HaumenoBanue [lepedeHsb MUIIEH3MOHHOTO
. OCHaIEHHOCTD CIIEUaIbHbIX
CIeIaIbHBIX TTIOMEIIEHUI 1 . . MPOrPaMMHOT0 0OeCTICYEHHMSI.
. MIOMEIICHUN 1 TIOMEIICHNM 1J1s
MOMEIIEHNUN IJIS PexBU3UTH OATBEPKAAIOIIETO

. CaMOCTOATEJIbHOM padOTh
CaMOCTOSITEJIbHOM 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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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-1.2, TIK-4.3
MUKPOKOHTPOJLIEpax.
2 [Tpoekr OO01ue cBeIeHns O I1K-2.3, T1IK-3.3, I1K-4.3,
MUKPOKOHTPOJLJIEPAX. IMK-1.1, IIK-1.2, TIK-1.3
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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-1.1, IK-1.2, TIK-1.3

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, HanpsiKeHUe, COTTPOTUBIICHHE

b. HanpsikeHnie, MOIITHOCTh, COTTPOTHUBIICHHE

c. HanpsiskeHue, cuity TOka, CONPOTUBIIEHUE

d. Cuny TOKa, eMKOCTh COIPOTHBIICHUE

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

b. Temneparypa

c. Hanipsixenue

d. Cuna Toka

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. HOJb

b. 1023

c.or 0 1o 1023

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

[Tpu padore ¢ MQTT ecthb (cepBep=0pokep):
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a. lIBa BUJa KJIMEHTOB, OJVH BUJ CEPBEPOB

b. OnuH BUj KJIMEHTOB, ABa BU/A CEPBEPOB

c. /IBa BUJa KJIMEHTOB, JBa BUJa 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 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.

c. MQTT Opoxkep xpanut ouyepeap nociaennux 1024 coodiieHuid Mo KaxaoMy TOMUKY,
KOTOPBIE MOKHO 3aITPOCUTh

d. MQTT nopnepkuBaeT OAHOTO MOANUCYMKA AJIs1 KaXKAOTO TONMKA, ISl JOCTABKHM JaHHBIX
ot ogHOoro publisher ko Bcem moanucunkam Opokep (OPMUPYET TONUKH CAMOCTOSITENBHO,
MOJANUCYMKY Y3HAIOT KOHKPETHBIE TOMMKHA 00 TOM C/IeNaB 3arpoc K OPOKepy Ha OIpee/ieHHbIE
JIAHHBIC

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 nioc Bpemsi niepeiaud AaHHbIX Ha JTMHUM DS mioc Bpemsi CMHXpOUMITYJIbCa HA JIMHUU
ST _CP

b. 3amuch 3aHUMAeT KOHEYHOE BpeMsl paBHOE CyMMe JJTUTEIbHOCTEN UMITY/IbCOB HA JIMHUU
SH_CP

C. Bce OMTHI OKa3bIBAIOTCS Cpady Ha CBOM MecTax (Ha HOXKaxX pErucrpa, BHICTABISIETCS
HYKHO HallpsKEHUE)

d. 3anuch 3aHUMaeT KOHEYHOE BPeMsI pPaBHOE CyMMe JITUTeTbHOCTEN UMITYJIbCOB Ha JIMHUU
SH_CP mmoc jyiurenbHOCTh cuHXpoumityiibca Ha auaund ST_CP.

8.2. OueHouHbIe CpeACTBA JJIsI IPOMEKYTOUHON aTTeCTaAllU

Bonpocs! Kk 3aueTy ¢ OIEHKOI1:

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

Bonpocsl k 3k3amMeny:

1. ToakaIOYUTh AATYMK K MUKPOKOHTPOJIJIEPY MCIONb30BATh BCTPOEHHBIA CBETOIUO/L.
[TokazaHusi JaTUYUKOB OTIPABIATH MO Serial, TOJBKO MO 3aMpoOCy C KOMIIbIOTEpPA, MOTOYHAS
OTIIpaBKa OyJeT CYMTATh He KOPPEKTHHIM BBHIMIOJIHEHUEM 3aaHusi. KoMIbloTep 1Mo JaHHBIM 00
OCBEIIEHHOCTU MPUHUMAET pelIeHHe O BKJIIOYEHUHW WA BBIKJIIOUEHUU CBETOAMONA. YTIpaBJeHUE
CBETOAMOJOM PeaTn30BaHO Yepe3 OTIPABKY KOMaHIbl HA MUKPOKOHTpoILIep 1o Seiral.

2. Mpunnun paboTel gaTurka ocBelieHHOCTH. [IpuHiun padotsl otopesucropa. Cxema
TIOJIKJTIOUEHH S TAaTIYMKA K MUKPOKOHTpoJUiepy. Pacuer HomuHana pesucropa.

3. ITogkmounTh JaTUYMK K MUKPOKOHTPOJIJIEPY HUCIIOJIB30BATb BCTpOCHHLIfI CBETOOUOI.
3aHpOFpaMMI/Ip0BaTL TakKk ‘JTO6I>I, 4aCTOoTa MUI'aHUA CBETOOMOJAa 3aBHCEJIa OT IOKa3aHUM1 JaTyuKka
OCBCHICHHOCTD, YCPEAHCHHLIX 110 ITOCJICAHUM 10 3HaYeHNAMU

4. MQTT. Yro takoe 6pokep (cepBep) u kimeHT B MQTT. Kakumu ObiBator kineHTh. Kak
BeIIAAT TeMbl (topic) MQTT. Kakue ObiBator wildcards.) MQTT. Kakue OwiBatotr wildc) MQTT.
Kakwue OpiBator wildcards.ards.

5. IoaxII0YnTh 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.

6. Vcnonb3ysa 3 MUKpPOKOHTpPOJIEpPA peajnu30BaTh MOAE/b YIPaBiIseMON CBETOAMOIHOM
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

7. TloakJII04UTh JBAa CBETOAMO/A 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

[Tporokon Ne 10 ot «12» mas 2020 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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