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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



KomMnereniust

Nnaukaropsl KoMIeTeHIHI

PesyabTaThl 00yueHns

IIK-1

Crioco6en
paspabatbiBaTh 1
OTIAKUBATh
MIPOrPaMMHBII KOJT

IK-1.1

Brinonuser ¢hopmanuzanuio u
AITOPUTMHU3AIMS IOCTABICHHBIX
3a71a4 17151 pa3paboTKu
MIPOrpaMMHOTO KoZa

* 3HaeT aJIrOPUTMBI pellieHUsT TUITMYHBIX 3a/1a4 B 00J1aCTH
MPOrpaMMHUPOBAHUS BCTPAMBAEMBIX CUCTEM, KaK HA HU3KOM
yPOBHE (MCIOJIb30BaHUS BO3MOKHOCTEH
MHUKPOKOHTPOJIJIEPOB) TaK M Ha YPOBHE KOMMYHUKAIIAK
YCTPOKCTB

* 3HaeT MeTOJIBl ¥ TIPUEMBI AITOPUTMHU3AINY TIOCTABJICHHBIX
3a1ad4, Ui Hawtydiiei 3(b(peKTHBHOCTHU € y4eToM
BO3MOXHOCTE! MUK POKOHTPOJLIEPOB.

* YMeer UCrosb30BaTh METOAB! ¥ IPHEMbI (popMau3alv u
ITOPUTMU3ALIMY TTOCTABJICHHBIX 3a/1a4.

* YMeeT NpUMEHSTh AJITOPUTMBI PEIICHN S THIIOBBIX 3234 B
COOTBETCTBYIOIUX OOJIACTSIX.

IK-1.2
PaszpabaTbiBaeT porpaMMHBIN KOJL
C HCTIONIb30BAHNEM $I3bIKOB

¢ 3HaeT CUHTAKCHC BI)I6paHHOFO A3bIKA NPOrpaMMHpPOBaHUS,
0COOEHHOCTH MporpaMMHUpoOBaHUs Ha 3TOM A3BIKE,
CTaHJapTHBIE OMOIMOTEKH SI3bIKA IporpaMmMupoBaHus.

MIPOrpaMMHUPOBAHUS * YMeeT IpUMEHSTh BHIOpaHHBIC SI3bIKH
MPOrpaMMHUPOBAHUS JIs1 HAITUCAHUSI TIPOrPAMMHOTO KOJa
* YMeer UCronb30BaTh BHIOPAHHYIO Cpeny
MPOrpaMMHUPOBAHUSI

IIK-1.3 * 3HaeT OCHOBHBIE CTaHAAPTH O(POPMIIEHHSI IIPOT PAMMHOTO

Odopmisier mporpaMMHBINA KOJ B
COOTBETCTBUH C YCTAHOBJICHHBIMU
TpeOGOBaHUSMU

KOJI ¥ TEXHUYECKOM TOKYMEHTAIMK Ha TPOrpaMMHOe
obecrneueHme.

* YMeeT ohopMIIATh KO M TEXHMUYECKYIO TOKYMEHTAIIUIO B
COOTBETCTBUH C 3aJAHHBIMU CTAHAAPTAMH U MAOJOHAMM

IK-1.4
Paboraer ¢ cuctemoli yrnpasieHus
BEPCHSIMH MTPOrPAaMMHOTO KOZa

* 3HaeT BO3MOKHOCTH UCHIOJIb3YEeMOW CUCTEMBI YITPABJICHH
BEPCHAMH U BCTIOMOTATEIbHBIX HHCTPYMEHTAJIBHBIX
MPOTPaMMHBIX CPEJICTB.

* 3HaeT yCTAaHOBJICHHBIH PErIaMeHT UCTIONb30BaHUsA
CHCTEMBI YIIPABJICHHS BEPCUSAMIL.

* YMeeT perucTprupoBaTh M3MEHEHNS NCXOTHOTO TEKCTa
MPOrPaMMHOTO KOZIa B CHCTEMe YIIPABJICHHSI BEPCUSAMI.

* VMeeT BBINOHATD CTUSAHIE, Pa3/e/eHNe U CpaBHeHHe
MCXOIHBIX TEKCTOB ITPOrPaMMHOTO KOZIA.

IK-1.5
[IpoBepsier u oTnaxuBaer
MPOTrPaMMHBIA KOJ

* 3HaeT MeTo/bl ¥ TPUEMbI OTJIAJKHM IPOrPAMMHOTO KOZA.
* 3Haer TuMbl U popmatsl cOOOIIeHUH 00 OIMoKax,
MpeaynpeKAeHAN

* 3HaeT CrtocoObl UCITOIb30BAHNS TEXHOIOIMUECKIX
KYPHAJIOB, (POPMATHI M THITBI 3aMKCEN 5Ky PHAJIOB.

* VMeer BBISIBJISATh OIIMOKU B IPOIPAMMHOM KOJI€.

* VMeer OT/Ia)XHUBaTh MPOrPAMMHBII KOJI Ha YPOBHE
MPOrpaMMHBIX MOJTYJIeH

* YMeeT OTIakuBaTh MPOrPaMMHbIN KOJI Ha YPOBHE
MEKMOY/IbHBIX B3aUMOJIEHUCTBUI U B3AaUMOJIEHUCTBUM C
OKPYKCHHEM.




Komnerennus NuaukaTopsl KOMIeTeHIUN PesyabTaThl 00yueHns
IIK-16 IIK-16.1 * 3HaeT npuHLUIH Agile 1 UX IpUMeHeHue B
CniocobeH opraHu3oBath | BHempsieT mpoMBblIIIITeHHbIE MIPOMBIIIIEHHBIX MPOEKTaX.
MIPOMBIILTIEHHYIO METOIOJIOTUH Pa3padOTKU * 3HaeT nporecch code review, TPUHIUIT KOIIEKTHBHOTO
pa3paboTKy BiageHus kogoM (collective code ownership).
MIPOrpaMMHOTO * YMeeT OlleHUBaTh 00beM 3aa4 ¥ CPOK MX BBITTOTHEHHSI.
obecreyeHust * YMeeT pacnpenensaTh 3a1a4l MeX/1y Y4aCTHUKAMHU

KOMaH/[Ibl.
* VMeeT opraHu30BaTh padoTy B KOMaH[e ¢
UCIOJIb30BaHNEM UHCTPYMEHTOB YIIPaBJICHUs IPOEKTAMU.

IK-16.2
BHenpsier uHCTpYMEHTBI
MIPOMBIIIIIEHHON pa3paboTKu

* 3naer npuHumnb Continuous Integration and Continuous
Delivery (CI/CD).

* 3HaeT CUCTeMbl MOHUTOPHHTI'A U JIOTHPOBAHUS B
MIPOLYKTUBHOM Cpejie.

* VMeer ynpaBisTh HaCTPONKO# noTokoB padot CI/CD.

* YMeer ynpasisTh padoTaTh ¢ KOHTEHHEpU3aluen 1
OpKecTpaiyei.

* YMeeT OpraHn30BaTh MOHUTOPUHT B ITPOAYKTUBHOM Cpejie.

I1K-16.3

Opranuzyet pa3padboTKy
MacITabupyeMoro u
MOJ/IEPKMBAEMOT0 KOZIa

* 3Haet npuHLMIH yrctoro koaa, SOLID, DRY, KISS u
ap.

* 3HaeT NPUHIMIBI IPEIMETHO-OPUEHTHPOBAHHOTO
nipoextrpoBanusi ([TOIT) mporpaMMHOTo 00ecreueHusl.
* YMeeT ynpaBiisiTh pa3pabOTKOH MOIYJIEHOTO U
TECTUPYEMOT'0 IIPOrPAMMHOIO KOJA.

* YMeeT OpraHu30BaTh BHIIIOJIHEHUE MOYJIBHOTO,
MHTErPallMOHHOTO M HArPYy304HOIO TECTUPOBAHMUS.

* YMeer ynpasjisiTh TEXHUYECKHUM JIONTOM, B TOM YHCJIe
OpraHu30BaTh pehakTOPUHT /15 MOBBIILICHUS KAYeCTBa
Kofia.

* Ymeer npumeHsTs npuHLmns! [1OIT npu paspadoTke
NPOrpaMMHOT0 0OeCIeUeHHUsI.

K-16.4

OpraHusyeTr pa3BepTHIBaHUE U
HOJJIEPAKKY [POrPAMMHOTO
obecrieueHnst

* 3HAET CTpaTeruy pa3BepThIBAHMS TIPOMBIIIIEHHOTO
MIPOrPaMMHOTO 0OeCTIEYEHH .

* 3HaeT OCHOBBI PAa0OTHI ¢ OOAYHBIMH IIAT(OPMAMH.

* YMeeT OpraHi30BaTh pa3BepThIBAHUE TPUIOKEHHUS B
oOJake.

* YMeeT ynpasiisiTh OOHAPYKEHHEM U yCTpaHEHUEM
MHIUJICHTOB ¢ pabOTOM MPOLYKTUBHOTO MPOrPAMMHOTO
obecrieueHusl.




KomMnereniust

Nnaukaropsl KoMIeTeHIHI

PesyabTaThl 00yueHns

IIK-2

CriocoGeH npoBepsTh
paboTOCIOCOOHOCTD U
[POBOIUTh
pedakTopuHr Koxa
[POrPaMMHOIO
obecrieueHust

IIK-2.1

Pa3pabGoThIBaeT TeCTOBbIC HAOOPBI
JAaHHBIX IS IPOBEPKH
PpaboTOCIIOCOOHOCTH
KOMITHIOTEPHOTO TIPOrPAMMHOIO
obecrieueHust

* 3HaeT METO/IBI CO3IaHUSA U JOKYMEHTUPOBAHMS
KOHTPOJIbHBIX TIPUMEPOB M TECTOBBIX HAOOPOB JAHHBIX.
* 3HaeT TpeOOBaHMA K CTPYKType U (hopMaTaM XpaHEeHU
TECTOBBIX HAOOPOB JIAHHBIX.

* 3HaeT NpaBWiIa, AITOPUTMbI U TEXHOJIOTUY CO3JaHUs
TECTOBBIX HAOOPOB JIAHHBIX.

* VMeet pa3pabareBaTh U 0(pOPMIIATH KOHTPOJIBHBIE
HpHUMepHI VIS TPOBEPKH pabOTOCIIOCOOHOCTH
KOMITBIOTEpPHOTO TIPOrPaMMHOTO 0OeCIIeUeHHSI.

* YMeeT rOTOBUTH TECTOBbIe HAOOPHI JAHHBIX B
COOTBETCTBUH C BHIOPAHHOH METOAMKON TECTHPOBAHMUS
KOMIIBIOTEPHOTO IPOrPaMMHOTO 0O€CIIEUeHUsI.

IK-2.2

ITpoBepsieT pabOTOCIIOCOOHOCTD
KOMITHIOTEPHOTO TIPOrPAMMHOIO
obecrieyeHust

* 3HaeT METO/Ibl ¥ CPE/ICTBA MPOBEPKU PabOTOCIOCOOHOCTH
KOMITHIOTEPHOTO TIPOrPAMMHOTO 00€CIIeUEHHSI.

* 3HaeT rocyIapCcTBEHHbIE CTAHAAPTHI UCITBITAHUS
ABTOMATU3MPOBAHHBIX CHCTEM.

* 3HaeT PyKOBOJIAIIKE JOKYMEHTSI [0 CTAHAAPTU3AIMU
TpeOGOBaHMI K JOKyMEHTaM aBTOMATH3MPOBAHHBIX CUCTEM.
* YMeeT IpUMEHSITh METOIbI M CPEJICTBA IIPOBEPKU
PaboTOCHOCOOHOCTH KOMITBIOTEPHOTO IPOrPAMMHOTO
oOecrevyeHusl.

* YMeeT MHTEepIpeTUpOBaTh JUATHOCTUYECKUE JaHHBIE
IIPOBEPKH PAOOTOCTIOCOOHOCTH KOMITBIOTEPHOTO
MPOrpaMMHOTO OOecTieYeH st

* VMeeT aHaTM3UPOBATh 3HAYCHHMSI MOy YEHHBIX
XapaKTePUCTUK KOMITBIOTEPHOTO POrPAMMHOTO
obecreyeHusl.

IK-2.3

Hcnpasinser nedektst
MIPOrpaMMHOI0 KOJa,
3a(pvKCUPOBAHHBIX B 0a3e JaHHBIX
neeKToB

* 3HaeT TUNMYHbIE ONIMOKH, BO3HUKAIOIIUE TIPH pa3paboTKe
KOMITBIOTEPHOTO MTPOrPaMMHOTO 00eCTieYeH s, METOBI KX
AUArHOCTUKU U UCITPABJICHUS.

* 3HaeT MeTO/Ibl ¥ IPUEMbI OTJIAJKH IPOrPAMMHOIO KOjIa

* YMeeT BOCIpOM3BOAUTH JehEKTHI TPOrpaMMHOIO KOAa,
3a(puKCHpPOBAHHBIX B 0a3e JaHHBIX Je()EKTOB.

* YMeeT BbISICHATD IPUYMHBI BO3HUKHOBEHHS Ae(heKTOB
MIPOrpaMMHOT'0 KOJia.

* YMeeT BHOCUTh M3MEHEHHUH B TPOrPaMMHBIN KO JUIsT
yCTpaHEeHHsI BbISIBICHHBIX J1e(DEeKTOB.

IIK-2.4

BrinonHser pedakTopuHr 1
MHCIEKLHIO TPOrpaMMHOTO KoJa
(KozI-peBbio)

* 3HaeT MeTo/bl M CpelcTBa pepaKTOPUHTa U MHCIIEKLIUK
NPOrpaMMHOI0 KOZIa.

* 3HaeT HOPMaTUBHO-TEXHUUECKUE JJOKYMEHTHI (CTaHIapThI
U perIaMeHTHhl), perlaMeHTUpYIoLIre TPeOOBaH!U K
MPOrpaMMHOMY KOJ1y, TOPSIIOK OTpakeHUsl M3MEHEHUH B
CHCTEME YIPABJICHUs] BEPCUSIMH, TIOPSIJIOK OTPaKeHHUSI
pe3y/bTatoB pehaKTOPUHTa, ONTUMU3AIMN U MHCIICKIIMY B
KOJUIEKTMBHOI 0a3e 3HAHUIA.

* YMeeT aHaIM3UpOBaTh MPOrPaMMHBIH KO/ HA
COOTBETCTBHE TPEOOBAHUSIM 110 YMTAEMOCTH U
MIPOU3BOIUTEILHOCTH.

* YMeeT MpOBOIMTH MHCIIEKIIMIO ITPOrPaMMHOTO Kojia AJIst
TMOKCKA He OOHAPYKEHHBIX HA PAHHUX CTAIHSX Pa3pabOTKU
KOMIBIOTEPHOTO ITPOrPaMMHOTrO 00eCTieYeHHs OMMUOOK U
KPUTHYECKUX MECT.

* YMeeT NpuMeHATh METObI U CPEe/ICTBA pepakTOpUHTa 1
MHCIEKIMY MPOrpaMMHOIO Kojia.

* YMeer nmyOiIMKOBaTh pe3y/bTaThl pe)aKTOpUHra u
MHCIEKIMY B KOJIJIEKTUBHOM Oa3e 3HAHUH.




Komnerennus NuaukaTopsl KOMIeTeHIUN PesyabTaThl 00yueHns
IIK-3 IIK-3.1 * 3HaeT MeTo/bl ¥ CpelCcTBa COOPKU MOYJIeH U
CriocoGeH BBHIIOTHSATD PaszpabarsiBaer npouenypst KOMITOHEHTOB KOMIIBIOTEPHOTO ITPOrPaMMHOTO
MHTET paluio WHTET palliy IIPOTPAMMHBIX obecreyeHusl.

HPOrpaMMHBIX MOJyJIeit
Y KOMIIOHEHTOB M
HpOBEPsITh
PpaboTocrocoGHOCTD
BBIITYCKOB
HPOrpaMMHOTO
HPOIyKTa

MomyJen

* 3HaeT nHTep(eCh B3aNMOJENCTBUSI C BHEITHEN CPeIoi.
* 3HaeT nHTeperchl B3aNMOIECUCTBUSI BHYTPEHHUX
MOQYJIeH CUCTEMBI.

* YMeeT nucath IpOrpaMMHBIIA KO MPOLELYP HHTETPAIIU
MPOrpaMMHBIX MOJYJIEH.

* YMeer Ucronb30BaTh BHIOPAHHYIO Cpeny
[IPOrpaMMUPOBAHUS [UIsl pa3pabOTKU IPOLIELyp
UHTErpalluy POrpPaMMHbBIX MOLIYJIEH.

* YMeeT NpUMEHSITh METOABI M CPECTBA COOPKU MOZYJIEH 1
KOMITIOHEHTOB KOMITBIOTEPHOTO IIPOrPAMMHOTO
oGecrieyeHus1, pa3pabOTKU MPOLEeyp /s pa3BepTHIBAHUS
KOMIIBIOTEPHOTO ITPOrPaMMHOTO 0OecIiedeH s, MUTPaLi U
peoOpa3oBaHusl JAHHBIX, CO3AHMSI TIPOrPAMMHBIX
UHTEPQEICOoB.

IIK-3.2

BBITIONHSIET MHTEr a0
HPOrpaMMHBIX MOIYJIEH 1
KOMITOHEHTOB ¥ TIPOBEPKY
PaboTOCIOCOOHOCTH BBIITYCKOB
IPOrpaMMHOI'0 IIPOAYKTa

* 3HaeT METOAB! U CpelCcTBa COOPKYU U UHTEr paluu
[IPOrpaMMHBIX MOAYJIEH ¥ KOMIIOHEHTOB.

* 3HaeT METOABI U CPelCTBA IPOBEPKU PaOOTOCIIOCOOHOCTH
BBIITYCKOB IPOrPAMMHBIX ITPOJYKTOB.

* YMeeT BBIIOJIHATD MPOLEaypbl cCOOPKU MPOrPAMMHBIX
Mofy/el 1 KOMIOHEHTOB B IIPOrpaMMHBII IPOIYKT.

* YMeeT npou3BOIUTh HACTPOMKY MapamMeTpoB
MPOrPaMMHOTO TTPOIYKTA M OCYIIECTBIIATD 3aITyCK
npouexyp cOOpKU. YMeeT TPOBOIUTH TPOBEPKY
PaboTOCHOCOOHOCTH MTPOT PAMMHOTO TIPOIYKTA.




Komnerennus NuaukaTopsl KOMIeTeHIUN PesyabTaThl 00yueHns
IIK-5 IIK-5.1 * 3HaeT BO3MOXKHOCTH CYIIECTBYIOLIEN IPOrpaMMHO-
Cnocoben AHanm3UpyeT BO3MOKHOCTH TEXHUYECKON apXUTEKTYPBI.
paspabarbiBarh pean3anuy TpeOOBAHUIA K * 3HaeT BOBMOKHOCTH COBPEMEHHBIX Y IEPCIIEKTHBHBIX
TpeOOBaHMUSI U KOMITBIOTEPHOMY IIPOTPAMMHOMY | CPEIICTB pa3pabOTKH MPOrpaMMHBIX TIPOLYKTOB,
MIPOEKTUPOBATD o0ecreYeHnIo TEXHHUYECKHX CPEJICTB.
MIpOrpaMMHOE * 3HaeT METONONIOTUH Pa3pabOTKH KOMITBIOTEPHOTO
obecrieyeHue MPOrpaMMHOTO 0OECTICUCHUST U TEXHOJIOTHU

HPOrpaMMHPOBAHHUSL.
* YMeeT IpoBOAUTb cOOp U CUCTEMATU3ALMIO0 TPeOOBAHUM K
KOMITBIOTEPHOMY IIPOrPaMMHOMY OOECIICUCHHIO.

* YMeeT BbISIBIATh B3aUMOCBSI3U U IOKYMEHTHPOBaTh
TpeOOBaHUs K KOMIIBIOTEPHOMY IIPOrPaMMHOMY
obecreyeHnIo

* YMeeT BblpabaThiBaTh BAPUAHTHl peTM3ali TPeOOBaHMI
K KOMIIBIOTEPHOMY TIPOrPaMMHOMY OOECTIEYeHHIO.

IIK-5.2

PaspabaTbiBaeT TeXHUUECKHE
crenuuKalyy Ha IporpaMMHbIe
KOMIIOHEHTBI U UX B3alMOJEIiCTBIE

* 3HaeT METOMIBI U CPEeICTBA IPOEKTUPOBAHUS
KOMITBIOTEpPHOTO IPOrPaMMHOTO 0OeCIIeUeHNsI.

* 3HaeT METO/Ibl U CPEeJCTBA IPOEKTUPOBAHUS
[IPOrpaMMHBIX UHTepGENCoB.

* VMeeT BHIOMPATh CPEAICTBA pean3aluy TpeOOBaHHUH K
KOMIIBIOTEPHOMY IIPOIPAMMHOMY OO€CIIEUEHHIO.

* YMeeT BblpabaThiBaTh BApUAHThl peaU3aLuu
KOMIIBIOTEPHOTO ITPOrPaMMHOTO 00eCTiedeHH .

* YMeeT IpOBOIUTH OLIEHKY 1 0OOCHOBaHHE
PEKOMEHAYEMBIX PEeIIeHUN.

IIK-5.3
IMpoekTupyeT KOMIBIOTEPHOE
HporpaMMHoe odecrieueHne

* 3HAET TUTIOBBIE pellleHuSs1, GUOMOTEKH MPOrPaMMHBIX
MOpyJIei, aGIOHBI, K1acChl 00bEKTOB, UCTIONb3YEMBIE TPH
pa3paboTKe KOMITBIOTEPHOTO ITPOrPaMMHOIO 0OeCTIeYeHHMSI.
* 3HaeT HOPMaTUBHO-TEXHUUECKUE JOKYMEHTHI
(cranpaptsl), onpeensonye TpeOOBaHUsI K TEXHUUECKON
JOKYMEHTALMM Ha KOMITBIOTEPHOE IPOrPaMMHOE
obecrieyeHue.

* 3HaeT METOAB! U CPeCTBA IPOSKTUPOBAHUS
KOMITBIOTEPHOTO ITPOrPaMMHOTO 00ecTiedeH sl

* YMmeeT pa3pabaTeIBaTh U U3MEHSATh APXUTEKTYPY
KOMITBIOTEPHOTO ITPOrPaMMHOT0 00ECTIeUeHHS 1
COIJIACOBBIBATD €€ C CHCTEMHBIM aHAJIUTAKOM U
APXUTEKTOPOM IPOTPAMMHOTO OOECIIeUeHH S,

IIK-5.4
BrinonHseT joruueckoe
MPOEKTUPOBAHKUE CUCTEMBI

* 3Haer ycTpoicTBO U (pyHKIMOHMpoBanue U T-
CUCTEM/TIPOIYKTOB

* 3HaeT MeTOAB! MOJEIUPOBAHUS M OIIMCAHUS YCTPOICTBA U
¢ynxumonnposanus UT-cucteM/nponyKToB, MX YacTei,
obecrieueHrst U OKPYKEeHHSI

* 3HaeT 6A30BbIE TEXHOJIOIMH B3aUMOIEIHCTBHS 1
MHTErpaliy CUCTEM M KOMIIOHEHTOB

* 3HaeT MeTonb! (PYHKIIMOHATIBHOM fekommosurmu U T-
CHCTEM

* Ymeet nexkommnosupoBatb UT-cucremsl 1 UT-nipomyKTht
Ha MOJCUCTEMBI U 3JIEMEHTBI TOCTABKU

* YMeeT OnuchIBaTh MHTErPALK CO CMEXKHBIMU CUCTEMaMU
Ha JIOTMYECKOM ypOBHE

IV. COAEPKAHUE U CTPYKTYPA JTNCHUIIJINHbI

TpyaoeMKOCTh TUCIIMIUTMHBI COCTABJISIET 7 3aYETHBIX eAuHull, 252 yaca, B ToM uucie 51 Jac
Ha KOHTPOJIb, U3 HUX 43 yaca Ha K3aMeH.

W3 HUX peanusyercsi ¢ UCMIOIb30BAHUEM IEKTPOHHOTO OOYyUeHHUs U JUCTAaHIIMOHHBIX 00pa3o-
BaTeJIbHBIX TeXHOJOrui 104 yaca KOHTaKTHOW paboThl M 97 4acOB CaMOCTOSATENILHON paOOTHI.




dopma mpoMeKYyTOUHOH aTTeCTAIIUK: 3a9eT, IK3aMEeH.

4.1 Copep:xanne JUCUMIUIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM, ¢ YKa3aHHeM BH/I0B

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

Bupl yueGHO# pabOTHI, BKIIIOUYAs

CaMOCTOSITENIbHYIO padOTy 00yJaloMXCs 1 dopmbl
TPYIOEMKOCTb TEKyILEro
(B acax) KOHTPOJISI
KoHrakTHast padoTa mpernogaparesis ycre-
o ¢ 00yYarIUMUCs £ | Baemoct;
i Paznen § CeMu- % dopma
JTUCHUATLTMHBI/ TEMbI § HAPCKHE o | mpome-
Jlexuuu (u3 (TIpaxT- E KYTOYHOM
HHX nueckue) | KoHcysb- E arrec-
MIEKTPOHHBIE | 3aHATUS (U3 Talyu g Tanyu
Yachl) HUX g (o
S/IEKTPOHHbIE & | cemectpam)
Jachl)
Hnmepnem seweii u 18 (18) 36 (36) 0 46
MUKPOKOHMPOA.1epPbl
1 | bazoBbie npuHIMIILL, 5 12®2) 0(0) 0 2
CTaHJAPTHI U
apXUTEKTypa
2 | Hampamnenue 5 (2@ 0 (0) 0 2
MIPAKTUYECKOTO
npuMeHenus VHrepHera
Bellen
3 | Obmme cBenaeHus o 5 122) 1(1) 0 2
MUKPOKOHTPOJIIEpax
4 | 3HaKOMCTBO C 5 12®2) 8(8) 0 8
margopmoit Arduino u
ESP
5 | Cpena pa3paboTKu u 5 (2@ 10 (10) 0 10
SI3BIK
MPOrPaMMHPOBAHUS
MUKPOKOHTPOJUIEPOB
Arduino
6 | LludpoBbie KOHTAKTHI 5 12@) 10 (10) 0 12
BBOJIA-BHIBOJIA, ITUPOTHO-
VMITYJIbCHAsT MO ISITIHST
7 | IIpencraBnenue nanHbix |5 |4 (4) 44) 0 8
Y IIPOTOKOJTBI TIepeJauun
JAHHBIX
8 | CeHcopel M akTyaTOpBI 5122 33) 0 2
Hroro 3a 5 cemectp 18 (18) 36 (36) 0 46 | 3au (8)




Bcmpausaemvie onepayuonnvie | 6 (6) 10 (10) 0 14
cucmemol
9 | ApxutekTypa 6 122 2(2) 0 4
BCTPanUBAEMBbIX
OIepaIMOHHBIX CUCTEM
10 | OneparmonHas cuctema |6 |2 (2) 4 (4) 0 4
Mbed: npumenenue u
apXUTEKTypa
11 | MukpokoHTposiep 6 (22 4 (4) 0 6
STM32 u Mbed OS
Hnmepnem seweit 10 (10) 24 (24) 0 37
12 | IIpoToKoJIBI, CETEBBIE 6 (22 4 (4) 0 6
MOJIeJH, KJIacCupUKalus
ceTen
13 | [IpoBomHBIE cETH 6 12(2) 4 4) 4
14 | BecnipoBoHbBIE U 6 (22 4 (4) 0 6
CEHCOpHBIE CeTH
15 | OGnayHble TEXHOIOTUU 6 122 6 (6) 0 6
16 | PazpaboTka mpoekrta 6 122 6 (6) 0 15
Hroro 3a 6 cemectp 16 (16) 34 (34) 0 51| 9k3 (43)
Hroro gyacon 34 (34) 70 (70) 0 97
4.2 TInaH BHeayJUTOPHOI cCaMOCTOATEIbHON Pad0THI 00yJaIOmMXCs MO
JUCIATLIHHE
CamocTrosiTesibHast paboTa 00yJaIOIXCS
3at-
parbl
Bpe- VYuebHo-
MEHU MCTOIM-
yac. | Ore- 9ecKoe
Ce- H Cpoxku |’
a3BaHUe pasfera, (13 |HOuUHOe | obecrie-
MeCT . BBITIOJ
TEeMbl By camocTosiTebHON padoThI HUX c | CPe€d- | YCHHE CaMo-
P ) npu- | CTBO CTOSI-
HEHUA o
MEHe TEJIBHOU
- padoThI
HHUEM
J0T
)
5 Ba3oBble MpUHLAIGI, | A1 OBIajeHus SHAHMSIMIEL: \TeHUE 2 2(2) |Dcce bki.forlabs.r
y4eOHOI JTNTepaTyphl, YTEHUE
CTaHAapThl 1 JOTOJTHATEILHON JINTEPATyPhl Henen u
apXHUTEKTypa u
IIJIH 3aKpenJieHus 1 cucreMaTu3danuu
3HaHMI1: paboTa ¢ KOHCIIEKTOM JIEKLIWi
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Hanpasnenue Anst oB1ajeHNs SHAHUAMH: TeHNe 2 22) |4 bki.forlabs.r
y4eOHOM JIUTeparyphl, YTeHHe
MMPaKTHUYECKOro o HEeaen u
JIOTIOJTHUTEJIBHON JINTEPATYPBI,
MMPUMCHCHU A COCTaBJICHUE CXeM M TaOJIHI u
NurepHera Bemeit
st 3aKpenieHnst i CHCTeMATH3auN
3HaHMI1: paboTa C KOHCIIEKTOM JICKIIUiA
OO0mue cBefeHrs 0 | /1S oBIajennst SHAHUAMH: YTeHne 2 2(2) |Tecr, |bki.forlabs.r
y4eGHOM JTTeparypbl, YTeHHE
MUKPOKOHTPOJIIepax ; HeJen IMpoek |u
JIOTIONTHUTELHOM JIATEPATY Db,
HCTIONB30BaHKe ayluo- U Bugeo-3amuceit, | 1 T
KOMITBIOTEPHO TEXHUKH M HHTEPHETA
st 3aKpenJieHus ¥ CHCTeMAaTH3alul
3HAHMIT: paboTa C KOHCIIEKTOM JICKIIUIA,
COCTaBJICHHE TIIaHA U TE3UCOB OTBETa
3HAKOMCTBO C Anst oBaa/IeHNst SHAHMAMA: "TeHNE 2 8(8) [II3 bki.forlabs.r
o y9IeOHON JTUTepaTypbl
HHaTCbOpMOI/I HEICI u
Arduino u ESP Jas 3akpenJieHus U cuctemarusanuu | M
3HaHMI1: paboTa C KOHCIIEKTOM JIEKLIUii
st popMupoBaHust yMeHHii:
pelueHue 3aj1a4
Cpena pa3paboTKu 1 | /st OBJIajiennst SHAHMSMMU: uTeHME 2 10 I3 bki.forlabs.r
4eOHOM JIUTEepaTyphl
SI3BIK Y panyp nenen | (10) u
IIPOrpaMMHMPpOBAHHUs | [insa 3akpenieHns U cucremaruzammn | M
MI/IKpOKOHTpO J1 JIepOB 3HAHH: pa60Ta C KOHCIIECKTOM J'[eKI_II/Iﬁ
Arduino .
s chopmMupoBaHust yMeHHIl:
peliieHe 3a1aq
LupoBbie KOHTAKTHI | 11 OBIajaenns SHAHMAMM: UTeHHE 2 12 I3 bki.forlabs.r
y4eOHOI JuTeparypbl
BBO/Ia-BLIBOIA, negen | (12) u
HIUPOTHO- st 3akpenuienus u cucremarn3anun | 1
UMITYJIbCHAS 3HAHUI: paboTa ¢ KOHCIIEKTOM JICKIIMii
MOAYJIALMA s hopMupOBaHUSI yMeHUII:
peleHre 3a1aq
IIpencraBnenue JList OBJIA/ICHHST SHAHMSIMH: YTEHNE 2 8 (8) | Tect, |bki.forlabs.r
y4IeOHOM JTUTEpaTyphbl
HaHHBIX U IIPOTOKOJIbI HEOen I3 u
nepenadn JaHHbIX Jlis 3aKpenuieHust i cucTemMaTusaun | U
3HaHMI1: paboTa C KOHCIIEKTOM JISKIIUit
s hopMupoBaHusI yMeHHII:
pelieHye 3a1a4
CeHcopsl 1 Jlist oBJajiennsi SHANMAMU: YTeHue 2 212) |IIz bki.forlabs.r
y9IeOHON JTUTepaTypbl
aKTyaTophbl HEJeN u
st 3akpenienust U cuctemaruzamun | 1
3HaHMI1: paboTa C KOHCIIEKTOM JIEKIIUi
Jas chopmMupoBaHust yMeHnit:
peliieHye 3aj1aq
ApXUTeKTypa Anst oB1ajeHnst SHAHUAMM: TeHNe 2 44 (TIn bki.forlabs.r
y4eOHOM JTUTepaTyphl, YTCHHE
BCTPanBa€MbIX " HEeaen u
JIOTIOJIHUATEILHOM JIUTEPATY PHI,
OIepallMOHHBIX UCTIOJb30BaHHUE ay[uo- U Buaeo-3amuceit, | M
CHUCTEM KOMIIBIOTEPHON TEXHUKH ¥ MHTEPHETA

151 3aKpenJieHds H CHCTeMAaTH3aluu
3HAHMIT: paboTa C KOHCIIEKTOM JICKIIHUIA,
COCTABJIEHHE [IIOCCAPHSI
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6 OnepanmoHHas Anst oB1ajeHNs SHAHUAMH: TeHNe 2 44 (I3 bki.forlabs.r
4eOHOM JINTepaTyphl
cucrema Mbed: Y patyp Hezen u
NPUMCHECHUEC N s 3akpenienus U cucreMarmsamun | M
apXUTEKTypa 3HAHUI: paboTa C KOHCIIEKTOM JICKIIMiA
as hopMupoOBaHUSI yMeHUII:
peleHre 3aa
6 MUuUKpOKOHTpOIITep | A1 OBJIajeHHs SHAHMAMMU: uTeHMe 2 6(6) [II3 bki.forlabs.r
STM32 1 Mbed QS | Y c0n0it mmeparypit Hezen u
st 3akpemienust U cucremarmsamun | 1
3HaHMI1: paboTa C KOHCIIEKTOM JICKIIUit
s chopmupoBaHust yMeHuii:
pelenye 3a1a4
6 [TpOTOKOBI, CeTeBbie | 1 OBIAeHHs SHAHMAMM: TeHHE 2 6(6) [II3 bki.forlabs.r
JOTIOTHATEIBHOM JIUTEPATy PhI,
Moaeu, ” HEOCI u
HCTIOJIb30BAHKE ayAHO- M BULEO-3aIHCEH,
KJIaccuuKanys KOMITBIOTEPHOI TEXHUKH U MHTEPHETA u
cereit
s 3aKpenJieHns i CHCTEMATH3auN
3HaHMI1: paboTa ¢ KOHCIIEKTOM JIEKLIUii
6 ITpoBonHbIe ceTn Jlist oBJajiennsi SHANMSAMU: YTeHue 2 44) (I3 bki.forlabs.r
y4eOHO TUTepaTyphbl
HEACI u
st 3akpenJieHust U cucteMaruzamun | 1
3HaHMI1: paboTa ¢ KOHCIIEKTOM JIEKLIUi
s chopmMupoBaHust yMeHHIl:
peliieHye 3a1a4
6 BecnpoBonHbie JLst oBJajiennst SHANMSAMM: YTeHHe 2 6(6) [II3 bki.forlabs.r
y4eOHO JTuTeparyphl
CECHCOPHBIE CETU Heaen u
st 3aKpemienust u cucremarmsamun | 1
3HAHUI: paboTa C KOHCIIEKTOM JIKLIMi
st hpopMupoBaHust yMeHMii:
peleHye 3aaa
6 O61aunble Anst oB1ajennst SHAHMSIMU: TeHNe 2 6(6) |II3 bki.forlabs.r
y4eOHOM JTUTEpaTyPhl
TEXHOJIOTNHU HEeaen u
st 3akpemienust u cucremarmsamun | 1
3HaHMI1: paboTa C KOHCIIEKTOM JICKIIUi
s chopmMupoBaHusI yMeHMIi:
pelieHye 3a1aq
6 Paspaborka mpoekTa | [ OB1aieHus sHaHIAMM: 8 15 I bki.forlabs.r
COCTABJIEHHE CXEM U TaOIHI]
Hegenb | (15) u
st 3aKpenJieHus ¥ CHCTeMAaTH3alun
3HAHHI: 0(OPMIICHHE OTUYETOB,
TIOJITOTOBKA JIOKJIajia
Jas chopmMupoBaHust yMeHnit:
TMOJITOTOBKA TIPOEKTA WJIA TBOPYECKO#
padoThI
Oo6mas Tpy10eMKOCTb CaMOCTOSITEJIHLHOH PadoThI MO 97
JUCHUILINHE (Yac)
N3 Hux 00beM caMOCTOATENbHOM PA0OTHI C HCIOJIb30BAHHEM 97

JIEKTPOHHOTO 00yYeHUsI ¥ JUCTAHIHOHHBIX 00Pa30BaTeIbHBIX

TEeXHOJIOrHui (Jac)
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BrogzkeT BpeMeHH caMOCTOSATENbLHOM PatoThI, 97
NnpeayCMOTPEeHHbIH y4eOHbIM IJIAHOM JIJIsI JAaHHOW JHCIHILINHbI

(gac)

4.3 Conep:xanue yaeOHOro Mmarepmuasa

TpynoemMkocTb
JVCHUTLIAHEI (3.€.)

7

HaumeHoBaHye OCHOBHBIX
paszzaesnoB (MoIyJie)

WutepHeT Beweil 1 MUKPOKOHTPOJLIEPHI
BcrpanBaemsle orepayioHHbIe CUCTEMBI
WNuTepuer Been

®opMBbI TEKYLLETO
KOHTPOJISA

Dcce, TOKJIal/TIpe3eHTalus, TECT, IPOEKT, MPAKTUYECKOe
3aJJaHue, TJI0CCAPHIA TIO TIPEIMETY

dopma poMe:KyTOUHOM

aTTeCTaliun

3auer, 9K3aMeH

4.3.1. IlepeyeHb ceMHHAPCKUX, IPAKTHYECKHX 3aHSTHII 1 JJa00pPaTOPHBIX padoT

Ne pasnena u TpynoemMkocTb,
Ne TEMBI Hanverioparine yac. (u3 Hux | OueHounsle | Popmupyemble
T/T1 | TUCITUTUTAHBI CCMUHApOB, MPARTHHACCRIX 9JIEKTPOHHBIE cpencrBa KOMITETEHIIUH
1 JJaOOPaTOPHBIX PadOT
(MonyJst) YJachl)
I |3 [TpakTueckas padota 1 1(1) Tecr, He yka3zano!
(Pa36op mpoekTa) [TpoekT
2 |4 [MpakTrueckas pabora 2 | 8 (8) I3 ITK-3.1
(ITogkoueHme
koHTposuiepa mo UART)
3 15 KackapupoBanus 10 (10) II3 I1K-3.1
CKBaXHOCTh CUTHaJIa 10 (10) II3 He yka3ano!
5 [MpakTrueckas padora 11 |4 (4) Tecr, I13 IK-1.1,
(Peanuzauums nmporokosna IK-1.2,
A36yku Mop3e) IMK-1.3,
[K-2.1,
[1K-2.3,
IK-3.1,
[K-5.1,
I1K-5.3,
[1K-1.4,
[K-1.5,
[1K-2.4,
[TK-5.4,
[TK-16.1,
[TK-16.2,
[TK-16.3,
[K-16.4
6 |8 [Mpaktyeckas padora 4 |3 (3) I3 IK-3.1
(Ynpaenenue
OCBEIICHUEM )
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Ne paznena u
TEMBI
TUCHUTITAHBI

HaumenoBanue
CEMUHAPOB, MPAKTUYECKUX

TpynoeMKocCTb,
Yac. (U3 HUX
JIEKTPOHHBIE

OLEHOYHEIE
cpencrBa

dopmupyembie
KOMIETeHLIU

(Momyis)

1 1abopaTopHBIX padboT

Yachl)

9 [MpakTrueckas padota 8
(moakII0UeHe
MUKPOKOHTPOJIIEpa K CETH

WNutepner)

2(2) I3

[IK-2.1

10

[TpakTrueckas padora 6

44) I3

I1K-3.1

11
(Tarimepsr)

[MpakTueckas padota 7

44) I3

I1K-2.1

10

12

WNurepHer)

[MpakTrueckas padota 8
(TmonkII0UeHue
MUKPOKOHTPOJLIEPA K CETU

44) I3

IK-2.1

11

13
(Pazpabotka

UART)

[MpakTrueckas padota 9

I POKOBEIATCIIBHOT'O

4 (4) 3

He yka3ano!

12

14

[TpakTueckas padora 10
(ynpasnenue o WiFi)

44) I3

I1K-3.1

13

15
(openHab)

[MpakTrueckas padora 12

6 (6) I3

[IK-2.1

14

16

IIPOEKTA

CozaaTb 1uarpammel use-
case'oB pa3padaThBaeMoro

6 (6) I3

IK-1.1,
IK-2.1, TIK-5.4

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

CaMOCTOSITEJIbHOI PA0OTHI CTY/JI€HTOB

No Tema 3ananue Popmupyemas NIK

n/n KOMIIETEHLIU S

1 | ba3oBble NpUHIMUIILL, Dcce 0 CYLIECTBYIOIIUX [IK-2, TIK-3 IK-2.1
CTaHAAPTHI U APXUTEKTYpa APXUTEKTYPax [IK-3.1

MHUKPOKOHTPOJJIEPOB

2 | HampaBnenue npaktudeckoro | JlokJiaa 0 BO3MOXKHOCTSIX [MK-2, TIK-3 IMK-2.1
npumeHnenus VIHTepHeTa MPUMEHEHU 1 UHTEPHETa Bellen [IK-3.1
Bellen

3 | OOume cBeneHus o [TnanupoBaHue padbOTHI HAJL I1K-2, [TIK-3 [1IK-2.3
MUKPOKOHTpOJLIepax [IPOEKTOM I1K-3.1

4 | 3HakoMCTBO € TIaTpopmMot | Muranue cBEToaMOIOM (TpH [K-2 [IK-2.1
Arduino u ESP BapUaHTa)

5 | Cpena pa3paOOTKH U SI3bIK .MarpuyHas kjiaBuatypa [1K-2 [IK-2.1
IIPOrpaMMUPOBAHUSA
MHUKPOKOHTPOJIEPOB
Arduino
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Ne Tema 3aganue dopuHpyemast NIK
n/m KOMIIETEHITHS
6 | Hudposbie koHTakThl BBOAA- | [lMpoTHO-UMITY/IbCHAS I1K-2 [IK-2.1
BBIBOJIA, ITUPOTHO- MOIYJISALIHS
UMITYJIbCHAST MOJYJISITTHS
7 | IlpeacraBneHue TaHHBIX U Co6parb mesh-cetb Ha ocHoBe | [TK-3 I1K-3.1
MPOTOKOJIBI NIEpeJaun koHTposuiepoB ESP
JIAHHBIX
8 | CeHCOpBI U aKTyaTOPbI IMonxmounTh cBETOOMOOA I1K-2 IIK-2.1
TaKTOBYIO KHOIKH K IUIaTe U
00€ECIIEYNTh MATAHE
CBETOIUOAOB COIJIACHO
3aJJaHHOMY YCJIOBHIO.
9 | Apxutekrypa BcrpanBaembix | [Togroroska cnosaps tepmunos | I1K-2, ITK-3 [IK-2.1
ONEPALMOHHBIX CUCTEM I1K-3.1
10 | ITpoTokosbl, ceTeBbie INoaxmounTs I1K-2 [IK-2.1
MOJIeJH, KJIacCupUKalus MUKPOKOHTPOJUIEPHYIO IJIaTy U
ceren HaOOp CEHCOPOB K 00IaYHOMY
CepBUCY.
11 |IIpoBonHbIE ceTn Pa3paboTka JIOKaIbHOM yat I1K-3 I1K-3.1
CHUCTEMBI
12 | BecnpoBonHbie u ceHcopHble | HaBuranus BHyTpu I1K-2 TIK-2.1
CceTu nometeHus (BLE)
13 | OGnayHbIe TEXHOIOTHUU IonxaounTh TIK-2 IIK-2.1
MUK POKOHTPOJUIEPHYIO IIJIaTy U
HaOOp CEHCOPOB K 00IaYHOMY
CEPBHUCY.
14 | Pa3paboTka mpoekra [ToaroToBUTH NMpe3eHUALINIO I1K-1, TIK-2, IIK-1.1
UJIeu MPOeKTa U CoCcOOO0B IIK-3, I1K-5, I1K-2.1
JOCTUKEHHUS €ro peasim3arin [IK-16 I1IK-3.1
I1K-5.1
IIK-5.3
I1IK-5.4
IIK-16.2
I1K-16.3
IIK-16.4
4.4. MeToauuecKHne YKa3aHUA 10 OPraHU3anuy CaMOCTOSTEJIbHOMH PadoThI
CTY/1€eHTOB

CamocrosiTenibHasi padoTa CTYIeHTOB Bcex (hOpM M BUJOB OOYUYECHUS SBJISETCS OJHUM U3
00s13aTeIbHBIX BUJOB 00Pa30BaTEIbHOM JIEATEILBHOCTH, 00ECIIeUMBAIOIIEH pean3alvio TpeOOBaHHIA
denepabHBIX TOCYIAPCTBEHHBIX CTAHAAPTOB BBICIIEr0 MPO(ECCHOHATBHOTO 0Opa30BaHUs.
CoracHO TpeOOBAaHMSAM HOPMATUBHBIX TOKYMEHTOB CAMOCTOSTEIbHASI Pa00Ta CTYIEHTOB SIBJISIETCS
00s13aTeJIbHBIM KOMITOHEHTOM 00pa30BaTeIbHOIO Mpoliecca, Tak Kak OHa oOecrnevyuBaeT
3aerHHeHI/Ie HOHy‘IaeMLIX Ha JICKIIUOHHBIX 3aHATHUAX 3HaHHI>i HYTGM HpI/IO6peTeHI/IH HaBBIKOB
OCMBICJICHUSI M PACIIMPEHUS UX COMIEPKAHMUsI, HABBIKOB PEICHUsI aKTyaIbHBIX MPoOieM (hopMup-
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OBaHMS OOIICKYIbTYPHBIX M MPO(ECCUOHATBHBIX KOMIIETEHIIMH, HayYHO-HCCIIe0BATEbCKON
AESITebHOCTH, MOATOTOBKHM K CEMUHapaM, JJAOOpaTOpHBIM padoTaM, cjaye 3a4eTOB M IK3aMEHOB.
CamocrosiTenpHasi paboTa CTyAEHTOB IIPeACTaBIIsieT COOON COBOKYITHOCTh ayAMTOPHBIX M BHEay-
AUTOPHBIX 3aHATUN U paboT. CamocTosATeNbHAs padoTa B paMKax 00pa3oBaTesbHOTO Ipolecca B
BY3€ pelliaeT CleyIolue 3a1auu:

— 3aKpervieHue U pacllvpeHue 3HAHUW, YMEHHH, MOMyYeHHBIX CTYJIeHTaMH BO BpeMms
ayIUTOPHBIX M BHEAYAUTOPHBIX 3aHSATHMN, NpeBpallleHue UX B CTEPEOTUIIBl YMCTBEHHOU U
(puznyeckon AeAaTenbHOCTH;

—_— HpI/IO6p€TeHI/IC JOINIOJIHUTEJIBHBIX 3HAHUN ¥ HABBIKOB 10 JUCHUTIIIIMHaM yqe6H0r0 I1aHa;

— d¢opMuUpoBaHUE M pa3BUTHE 3HAHUU M HABBIKOB, CBS3aHHBIX C HAY4YHO-
HCCJIeJOBATENbCKON JEATEIbHOCTHIO;

— pa3BUTHE OPUEHTALIMU M YCTAHOBKM HAa KaYECTBEHHOE OCBOEHHME OOpa30BaTENIbHOM
MIPOrpaMMBbl;
— pa3BUTHE HABBIKOB CAMOOPraHU3aLNH;

— (bOpMI/IpOBaHI/Ie CaMOCTOATEJIBHOCTU MBIIIJICHUA, CITOCOOHOCTH K CaMOpa3BUTHIO,
CaMOCOBCPUHICHCTBOBAHUIO U CAMOPEAJIN3AlIUH;

— BBIpa0OTKa HaBBIKOB 3(P(PEeKTUBHON CaMOCTOSITENbHON MpodecCHoHAIbHON
TEOPETHUYECKOM, MPAKTUUECKON U y4eOHO-MCCIIEOBATENbCKON e TeTbHOCTH.

IToaroroBka Kk Jeknuu. KauecTBO OCBOEHUS COAEPKAHUS KOHKPETHOW JUCHUTIIMHBI
MPSAMO 3aBHCUT OT TOTO, HACKOJIBKO CTYIEHT caM, Oe3 BHEITHEero MPpUHYKAeHUA (opMuUpyeT y ceds
YCTAaHOBKY Ha IMOJyYEHHUE Ha JIEKIIUSAX HOBBIX 3HAHWM, TOTOJHSIOIIUX YK€ UMEIOLIUECS 110 JAHHON
OUCIUIUIMHE. Bpems Ha MOATOTOBKY CTYAEHTOB K JIByXYacCOBOHW JIGKIIMM IO HOPMAaTHUBaM
cocrasJiseT He MeHee (0,2 yaca.

IloaroroBka K nmpakTu4eckoMy 3aHATHIO. [[0ArOTOBKA K MPAKTUUECKOMY 3aHSATHIO
BKJIIOYAET CJIeYIOIIUE JIEMEHTh CAMOCTOSITEIbHOM JIesITeJIbHOCTU: YeTKOE MpeICTaBlIeHNe Leu U
3ajlay ero MpOBEJeHHUs; BbIJIeJIEHUE HABBIKOB YMCTBEHHOW, aHAJIUTUYECKOW, Hay4YHOU
AeSITEIBHOCTH, KOTOPbIE CTAaHYT Pe3yJIbTaTOM MpeICTOsIIer padoThl. BripaGoTKka HABBHIKOB OCYIIEC-
TBJISIETCSI C TIOMOIIBIO TIOTYYeHHSI HOBOUM MHMOpMaIy 00 U3ydaeMbIX MPOIEccax M C MOMOIIbIO
3HAHUs O TOM, B KaKOH CTENeHU B JAHHOE BpPeMsl CTYJEHT BlaJleeT METOJaMH MCCIeqoBaTeTbCKOM
NeATeIbHOCTH, KOTOPHIMU OH CTaHET IOJIb30BAaThCSl HA MpaKTUYecKoM 3aHATuU. [loaroroBka k
MPAKTHYECKOMY 3aHSTUI0O HepenKo TpeOyeT mogdopa Marepuaia, AaHHBIX U CIIEIHAJIbHBIX
VCTOYHHUKOB, C KOTOPBIMU TPEACTONT yueOHass padora. CTyIeHTHI JOJIKHBI IOMa MOArOTOBUTH K
3aHATHIO 3—4 TipuMepa (popMyTMPOBKU TeMbl HCCIEOBAHUSI, TIPEICTABIEHHOIO B MOHOTrpadusix,
HAYYHBIX CTaThsIX, OTYETaX. 3aT€M OHU CAMOCTOSITEJIbHO OCYIIECTBIISIIOT MOMCK COOTBETCTBYIOIIUX
MCTOYHUKOB, OMpPENessioT aKTyaJlbHOCTh KOHKPETHOTO WCCIIEeOBAaHUS MPOIECCOB U SIBJICHU,
BBIJICJISIIOT OCHOBHBIE CITOCOOBI JOKA3aTeIbCTBA aBTOPAMU HAYYHBIX pabOT IEHHOCTH TOTO, YeM OHH
3aHUMAIOTCA. B XoJe caMoro mpakTUYeCKOro 3aHSITHs CTYAEHThl CHayaja MpeJCcTaBJISIOT
HalJICHHbIC UMY BapUaHTBI (DOPMYTMPOBKH aKTyaIbHOCTU MCCIIEIOBAHMU S, OOCYKAAI0T UX 1 0OOCHO-
BBIBAIOT CBOE MHEHME O HaWJIy4llleM BapraHTe. BpeMs Ha MOArOTOBKY K MPAKTUUYECKOMY 3aHSATHIO
10 HOpMAaTHBaM cocTasJisieT He MeHee 0,2 yaca.

IMoaroroBka K KOHTPOJbHOH paGore. KoHTponpHass pabora Ha3zHavaeTcs Mocie
M3YyUYeHUs ONpeeSIeHHOro paszena (pa3iesioB) JTUCHUILIMHBL U MPEICTaBIIsieT cOOOM COBOKYMHOCTb
Pa3BEepHYTHIX MUCbMEHHBIX OTBETOB CTYIEHTOB Ha BOIPOCHI, KOTOPbIE OHU 3apaHee MOJydyaloT OT
npenogaBarens. CaMOCTOsITENbHAS MOATOTOBKA K KOHTPOJILHOW padoTe BKIOYAET B cels: —
M3yuyeHHe KOHCIIEKTOB JIEKI[MI, PACKPBIBAIOIIMX MaTepua, 3HaHHEe KOTOPOro MpoBepsieTcs
KOHTPOJIbHON pa®oTOi; MOBTOpEeHUE YyU4eOHOTro mMaTepualia, MOJydYeHHOro MpPU MOATOTOBKE K
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CEeMMHAPCKUM, MPAKTUYECKUM 3aHSATHSIM U BO BpeMsl UX MPOBEJIEHUS; U3yYeHUE JONOIHUTETbHOM
JUTEPaTypbl, B KOTOPOI KOHKPETU3UPYETCs COMAEpKaHKUEe MPOBEPsSEeMbIX 3HAHUI; COCTABICHUE B
MBICJIEHHOU (hOpMe OTBETOB Ha MOCTABJICHHBIE B KOHTPOJIBHOUM paboTe BOMPOCH; (hOpMUpOBaHHE
TMICUXOJIOTMYECKON YCTAHOBKY HA YCIEIIHOE BBIMOJTHEHUE BCeX 3aJaHuil. Bpems Ha MOATOTOBKY K
KOHTPOJIBHOH padoTe 1o HOpMaTHBaM COCTABJIsIeT 2 Jaca.

IIoaroroBka k 3k3ameHy. CamMocTosATeNbHAas MOArOTOBKAa K 9K3aMEHY CXOkKa C
MOAATOTOBKOM K 3a4deTy, ocoOeHHO eciau oH auddepeHnupopanubii. Ho o0beM yueOHOro
Martepuasia, KOTOpbIid Hy’KHO BOCCTAHOBUTH B MaMATH K 3K3aMeHY, BHOBb OCMBICIIUTD M TIOHSITh,
3HAYUTENILHO OOJIbIIe, TIO9TOMY TpeOyeTcst Oobllle BpeMeHH M YMCTBEHHBIX ycuiauil. BaxHo
c(OpMHPOBaTh LIEJTOCTHOE MPEICTABIEHUE O COIEPKAaHMM OTBETa Ha KaXIbl BOIPOC, YTO
Mpeanojgara€T 3HaHMUEC PasHbIX HAYYHBIX TPAKTOBOK CYITHOCTHU TOI'O WJIM MHOI'O ABJICHU A, ITPOLICCCA,
yMEHHEe pacKpbiBaTh (haKTOPBI, ONMpPeeNsIore UX MPOTUBOPEYUBOCTb, 3HAHHE UMEH yUYEHBIX,
M3y4aBIINX 0oOCykaaemyio mpooiemy. Heobxoaumo Takxke mpuBecTd HHGOPMAIUIO O MaTeprasax
SMIUPHUYECKUX HCCIEJOBAHMUNA, YTO yKa3blBae€T Ha BCECTOPOHHIO IMOATOTOBKY CTYyAEHTa K
9K3aMeHy. BpeMs Ha MOArOTOBKY K K3aMeHY MO HOPMAaTHMBaM COCTaBisieT 36 4acoB s
OakanaBpoB.

@®opMbI BHEAYAUTOPHOH CAMOCTOATEJILHOM PAad0ThI

Nucdopmannonnsiii mouck lleab caMocToATebHON paOOThI: pa3BUTHE CIIOCOOHOCTH K
MPOEKTUPOBAHUIO U TMPeoOpa3OBaHUI0 yUEOHBIX NEWCTBUIM HAa OCHOBE PA3IMYHBIX BUJIOB
MH(POPMAIIMOHHOTO NoucKa. MHpOpMaIMOHHBIN TOUCK — MOKUCK HECTPYKTYPUPOBAHHOW JIOKYMEHT-
anmpHOUM MH(popmanuu. CNUCOK COBpeMEHHBIX 3a1ay MH(pOPMALMOHHOIO TMOUCKA: pellleHue
BOIIPOCOB MOJIEUPOBAHMS; KjaccuuKanusi AOKYMEHTOB; (pUIbTpanus, Kiaccudukaius
JOKYMEHTOB; POEKTUPOBAHKE apPXUTEKTYP MOUCKOBBIX CUCTEM U TMOJIb30BaTeIbCKUX UHTEP(EiicoB;
u3BjgedeHne uHpopmanuu (aHHOTHpPOBaHWE W pedepupoBaHUe TOKYMEHTOB); BBIOOP
MH)OPMAIIMOHHO-TIOUCKOBOTO SI3bIKA 3alpoca B MOUCKOBBIX cucTemax. CopepkaHue 3aJaHus 1o
BUJIaM TTOVCKA: TTOUCK OMOIMorpapuueckrii — MOUCK HeOOXOIUMBIX CBEJICHHI 00 MCTOYHUKE W
YCTaHOBJICHUWE ero Hajluuusl B CUCTEMe APYruX UCTOYHUKOB. Bemercs myTem pasbiCKaHUS
oubamorpaduyeckoin nHbopManuu u OudIUOTrpaduueckux NocoOui (MHMPOPMAITMOHHBIX
W3[1aHUH ); TIOUCK CaMUX MH(OPMAIIMOHHBIX UICTOYHUKOB (JOKYMEHTOB U U3[JaHUI), B KOTOPBIX €CTh
WJIM MOKET CONIEPKAThCsl HYKHasi MH(OPMaIIMsl; — MOUCK (DAKTUYECKUX CBEIEHUH, COIepKaIXCs
B JIUTEparype, KHUre (Hampumep, 00 ucTopuueckux (hpakTax U COOBITHSAX, O OMorpauiyeckux
JAHHBIX U3 KU3HU U JESATSIbHOCTH MMUcaTeIsl, YYEHOro U T. 11.). BelnoHeHue 3agaHus:

1) onpenenenue o6acTy 3HAHUT;

2) BBIOOp THIMA U UICTOYHUKOB JJAHHBIX;

3) cbop mMarepuasioB, HEOOXOOUMBIX JIJIs1 HAMTOTHEHHST MH(OPMAIIMOHHON MOJIEIH;
4) otbop HanboIIee MoIe3HON MH(pOPMAIIUH;

5) BeIOOp MeToga 0OpadoTku MHpopManuu (Kiaccudukaius, KiacTepusalus, perpecc-
HWOHHBIN aHaIM3 U T.]1.);

6) BBIOOp aJIrOpuTMa MOKUCKA 3aKOHOMEPHOCTEN;

7) MOUCK 3aKOHOMEPHOCTE!, (pOpMasIbHBIX IIPABUI U CTPYKTYPHBIX CBsI3eil B COOpPaHHOM
nHGpOpMaIINH;

8) TBOpUecKasi MHTEepIIpeTalys OJyYeHHbIX pe3yJIbTaToB.

[Tnanupyemble pe3yJabTaTbl CAMOCTOATENLHON PadOThl: — CIIOCOOHOCTh CTYAEHTOB pellaTh
CTaHJApTHbIE 3aJauu NMPO(EeCCUOHAIBHON AEATEIbHOCTH HAa OCHOBE MH(pOPMAIIMOHHOW U
oubnnorpapuueckor KyJabTypbl C MNpUMEeHeHueM HWHQMOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI U C YYeTOM OCHOBHBIX TpeOOBaHMII WH(OPMAIIMOHHOW 0€30MacCHOCTH; TOTOBHOCTD
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MCIOJIb30BaTh 3HAaHUE COBPEMEHHBIX MPOOJieM HayKW M 0Opa30BaHUs IMPHU pelieHUH 00pa3oBa-
TeJIbHBIX U IPOGECCUOHABHBIX 3a/1a4.

Pa3zpab6oTrka MyabTuMeauiiHOH mnpe3eHTanmuu llenn camocTosiTeNbHOU PadOTHI
(BapHaHThI): — OCBOEHHE (3aKperuieHne, 0000IIeHNe, CUCTEMATH3alMsI) YIeOHOro Matepuaia; —
oOecrieyeHre KOHTPOJISl KauecTBa 3HAaHUN; — (DOPMUPOBAHME CTIEIIMAIBHBIX KOMITETEHIINH, oOecre-
YMBAIOIIMX BO3MOXHOCTh paOOThI ¢ MH(GOPMAIIMOHHBIMY TEXHOJIOTUSIMU; — CTAHOBJIECHHE OOIIIEK-
yIABTYPHBIX KOMIIETeHIIMNA. MynbTUMeAnHasl Mpe3eHTaluss — MpeACTaBiIeHue CoIepKaHus
yueOHOro marepuasia, y4eOHOW 3a/1laud C KCIOJb30BAaHUEM MYJIbTUMEIUIHBIX TEXHOJIOTUH.

BrinmonHnenue 3aganus:

1. Dran mpoeKTUpOBaHUsI: — OIpeeIeHUe TeJiel UCTIONb30BaHUS TIPEe3eHTalun; — cOop
HEOoOXOJMMOro MaTepuaia (TeKCTbl, pUCYHKH, CXEMBI U JIp.); — (OPMHUPOBAHUE CTPYKTYphl U
JIOTHIKY TTO/Ia4X MaTepuaia; — CO3JaHue MaIKU, B KOTOPYIO TIOMeIleH COOpaHHBIN MaTepuall.

2. Dran KOHCTPyUpOBaHUsl: — BBIOOP mporpamMmel MS PowerPoint B MeHI0 KOMIIbIOTEpa; —
olpejesieHne OU3aifHa CJIaiIoB; — HAIOJIHEHUE CIaliJOB COOpaHHOW TEKCTOBOM M HATJISIAHON
uHpopmanueil; — BkIoYeHUe 3PEeKTOB aHUMALIUU U MY3bIKAJIbHOTO COMPOBOXIEHUS (MpU
HEOOXOIMMOCTH ); — YCTaHOBKA PeXMMa MOKa3a CIaiI0B (TUTYJIbHBIN Cllaiifl, BKIIOYAOIIMI HauMe-
HOBaHue Kadeapsl, riie BhIIOIHEHa padoTa, Ha3BaHUE MPE3EHTAIMH, TOPOJl U TOJ1; COflepKaTeTbHbIN
— CITMCOK CJIAl/IOB TIPEe3eHTAIH, CTPYNIUPOBAHHBIX 110 TeMaM COOOIIEHUS; 3aKII0UUTETbHBIN
CJIQii]] CONEPKUT BBIBOJIBI, MOKEJIAHUSI, CIIUCOK JIUTEPATYPHI U TP.).

3. DTan MOAETMPOBAHUS — MPOBEpPKAa U KOPPEKIUs MOATOTOBJICHHOTO Marepuala,
OIpejieNieHre MPOIOIKUTETIFHOCTH €T JEMOHCTPAITHH.

[TnaHupyemsble pe3yJabTaThl CAMOCTOSITENILHON pabOThl: — TOBBIIIEHUE MH(POPMAIIMOHHON
KYJbTYpPHl CTYJIEHTOB M oOecredyeHHe WX TOTOBHOCTH K HMHTErpallMd B COBPEMEHHOE
MH(POPMAIMOHHOE MPOCTPAHCTBO; — CIIOCOOHOCTh pelliaTh CTaHAApPTHHIC 3aJauu MPodecCcuoH-
aJIbHOW JISSITeJIbHOCTH Ha OCHOBE MH(OPMAIIMOHHOW ¥ OMOIMOrpaduuecKor KyabTyphl C TIPUMe-
HEHHEM MH(OPMAIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTHI U C YyYETOM OCHOBHBIX TPeOOBaHUI
nHdOpMAIIMOHHON 6e30MaCHOCTH; — CIOCOOHOCTh K KPUTHIECKOMY BOCIPUSITHIO, 000OIIEHUIO,
aHAM3y MPOopeCcCUOHAILHOW MH(MOPMAITUK, TIOCTAHOBKE 1IEJIM ¥ BHIOOPY IMyTel ee JOCTUKEHUST, —
CIMIOCOOHOCTh MPUMEHATh COBPEMEHHBIE METOIUKHM W TEXHOJOTMH OpPraHU3allii U peaanu3aliun
00pa30BaTEJILHOTO MpoIecca Ha pa3IMUHbIX 00pa30BaTe/IbHBIX CTYIEHSX B Pa3JIMYHBIX 00pa3oBa-
TEJIbHBIX YUPEKIECHHUSIX; — FOTOBHOCTb MCIOJIL30BATh MHANBHU/IyaIbHbIE KPEaTHUBHBIE CIOCOOHOCTH
1Sl OPUTMHAJIBHOTO PEIeHUsT UCCIIeJOBATEIbCKHUX 3a]a4.

B ®BI'OY BO «UI'Y» opranu3zanus camMOCTOSATEIbHON pPaOOThl CTYAEHTOB pEriaMeHT-
upyetcs [lonoxkeHreM 0 caMOCTOSITEIFHOM padoTe CTYIEHTOB, MPUHATHIM YUeHbIM coBeToM UT'Y
22 wions 2012 r.

4.5. IlpumepHas TeMaTHKA KypPCOBBIX Pa6oT (IPOEKTOB)

[Mo 1aHHOW TUCITUIIMHE BHITIOJIHEHNE KYPCOBBIX MPOEKTOB (padoT) He MpeIycMaTpHUBAETC.

V. YYEBHO-METO/IMYECKOE N UTH®OPMAIIMOHHOE OBECITIEYEHUE
JUCIUITJIMHBI (MO VJIA)

a) OCHOBHAas JIUTepaTypa

1. Kyty3o0B, O. 1. IHpOKOMMYHHMKAIIMOHHbIE CUCTEMBI U CeTU [DneKTpoHHbIN pecypc] / O.
N. Kyry3os, T. M. TarapaukoBa, B. B. LlexaHOBCKHi1. - DIEKTPOH. TeKCTOBbIE AaH. - CaHKT-
[MetepOypr : Jlanb, 2020. - 244 c. - IBC "Jlanp". - Heorpanuy. goctym. - ISBN 978-5-8114-4546-2
:b. 1.

2. Jliobanosuy, busut. IIpocroii Python. CoBpemeHHsblii cTuiib porpaMmMupoBanus [Tekcr] :
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Hayy. u3g. / B. Jllo6anoBuy. - CII6. : [Tutep, 2019. - 476 c. ; 23 cMm. - (Becrcemnepsl O'Reilly). -
Ilep. u3n. : Introducing Python / Bill Lubanovic. - Beijing. - ISBN 978-5-4461-1054-4 : 1171.20
p.

0) 1OMOJHUTEJIbHASI JUTEepaTypa

1. T'enp0yx, C. C. Cetu DBM u TeneKOMMYHHUKAMU. APXUTEKTypa U OpraHU3alus
[DnexTponnbIii pecypc] : yuebHoe nocodue / C. C. I'enbOyx. - DNeKTpoH. TeKCTOBbIe JaH. - CaHKT-
[Metepo6ypr : Jlaap, 2019. - 208 c. - DBC "Jlanp". - Heorpanuu. goctyn. - ISBN
978-5-8114-3474-9 : Bb. 1.

2. CamyinoB, Koncrantun EBrenbeBuu. CeTH M TEJIEKOMMYHUKAUUU [DJIEKTPOHHBIN
pecypce] : Yuebnuk u npaktukym 11 By3oB / K. E. Camyiinos, B. B. Bacunesckuii, H. H. Bacun,
A. B. KoposbkoBa. - DneKTpoH. TekcToBble JaH. - Mocksa : IOpaiir, 2020. - 363 c. - (Bsiciuee
obpazosanue). - IBC "IOpaiir". - Heorpanuy. gocryir. - ISBN 978-5-534-00949-1 : 949.00 p.

B) epHogUYecKasi JuTeparypa

Her.

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

Her.

B cootetctBuu ¢ 1. 4.3.4. PI'OC BO, oOyyaoummMcsi B TeueHUE BCEro neproga o0yueHust
obecrieueH HEOTpaHWUYEHHBI HOCTYN (yHaJeHHBI AOCTYH) K 3JIEKTPOHHO-OMOIMOTEUHBIM
crcTeMam:

— OrTKpbiTass 27MeKTpoHHass 0a3a pecypcoB W HCCIENOBaHUN «YHHBEPCUTETCKas
nHpopmannonHas cucrema POCCUS» [DnekTponHsnl pecypc] : cait. — Pexxum pocryna:
http://uisrussia.msu.ru 6ecCpoOvHbIi

— TocynapctBennas uHdopmanuoHHass cucteMa «HanuoHanbHasi 3J€KTPOHHAs
OoubnMoTeka» [DNeKTpOHHBI pecypc] : cailT. — Pexum pgocrymna: http://H30.pd. 6eccpounsbiit

— Hayunas snektponnas oudnmoreka «ELIBRARY.RU» [DnekTpoHHblii pecypc] : caiT. -
Kontpakr Ne 148 ot 23.12.2020 r. Akt ot 24.12.2020 r. Cpok geuictBus no 31.12.2022 r. —
Pexxum pocryna: http://elibrary.ru/

— 9bC «M3parensctBo Jlanb». KonTpakt Ne 04-E-0346 ot 12.11.2021 r. Ne 976 or
14.11.2021 r. Cpok neiictus o 13.11.2022 r. — Pexxum pocryna: https://www.e.lanbook.com

— BBC 243 «bubmorex». ['ocymapctBeHHbIH KOHTpAaKT Ne 019 ot 22.02.2011 r. OO0
«bubnuorex». JlunensnonHoe cornamenue k locynapctBeHHOMY KOHTpakTy Ne 019 ot
22.02.2011. Cpok pneiictBust: OGeccpounbiii. — Pesxxum mocrtyna: https://isu.bibliotech.ru/

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

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

— DaekTpoHHO-OubOnnoTeynas cucrtema «IDBC IOpait». OO0 «DaeKTpoHHOE
uzgatesnbctBo FOpaiit». Kontpakt Ne 04-E-0258 ot 20.09.2021r. Kontpakt Ne 04-E-0258 ot
20.09.2021 r. Cpok pewictBus nio 17.10. 2022 r. — Pexxum poctymna: https://urait.ru

— YBJI UBUC. Kontpakt 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. — Pexxum pocrymna: http://dlib.eastview.com

— DnextponHas ouomoreka U] I'pedennnkoB. KonTpakt 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
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VI. MATEPUAJIbHO-TEXHUTYECKOE OBECIIEYEHUE JUCIMIIJINHbBI

6.1. YueOoHO-/1a00paTOpHOE 000PYy/I0BaHHE

HaumenoBanue
CHELUAILHBIX TIOMELIEHUHA U
ITOMETIECHUI T
CaMOCTOATEJIbHOM padOThI

OCHAIIIEHHOCTD CIIEUAIbHBIX
[IOMELIEHNN U MIOMELLEHNN 11
CaMOCTOATEIIbHOIN padbOThI

[lepeueHpb TUIEH3MOHHOTO
IPOrpaMMHOTO 00eCevYeHHsI.
PexBu3KTH OATBEP:KAAIOLIETO
JOKyMEHTa

CrienasibHbIe TOMEIICHUS:
VueOHast ayauTopus Uist
MIPOBEICHU S 3aHSATHI
JIEKLIMOHHOTO U
CEMHMHApPCKOT0
THIA,TEKYIIEro KOHTPOI,
MIPOMEXKYTOUHOM
aTTecTalyu.

Aynuropust 06opyaoBaHa
CrIeIATM3UPOBAHHON YIeOHOM
MeOENbI0, TEXHUYECKUMU
cpencTBaMu 0OyYeHHsl, CITyKaluMu
IUTs1 TIpeficTaBIeHus] TH(OPMAIUU
OOMBIIION ayIUTOPHU:

HoytOyk(AserAspirev3-5516
(AMDA10-4600M 2300 Mrm)) (1
IITYKa) C HEOrPAHMYEHHBIM
JOCTYIIOM K ceT [HTepHeT;
ITpoexTtop Vivitek, sxpan
ScreenVtdiaEcot- 3200¥200MW
1:1, KoMoHKH, HAOOPBI
JEMOHCTPALIMOHHOTO 000PYAOBAHUA
Y y4eOHO-HAIJISHBIX TIOCOOMIA,
o0ecrnevrBaIIe TeMaTHIecKre
WLTIOCTPAIIMH, COOTBETCTBYIOIINE
paboueii mporpaMMe JUCIATUTAHBI
«APXUTEKTYPHBII IOIXOI K
Pa3BUTHIO IPEIIPUATUAN U
MH(POPMALIMOHHBIX CUCTEM».

VuebOHas 1adbopaTopusi:
KOMITBIOTEPHI 1J151 TIPOBEJICHUS
npakTudeckux padot (CucteMHbIi
610k AMDAthlon-64 X3 445 3100
MI1), Monutop LG F17428S (2
mtyk), Monurop ViewSonic
VA703b(24 mtykn) c
BO3MOKHOCTBIO TIONKJTIOUEHUS K
cet «MIHTEpHET» U OOECIICUCHUEM
JOCTYIa B JIEKTPOHHYIO
UH(POPMAIIMOHHO-00Pa30BaTEIbHYIO
Cpeny OpraHu3alyy; MpoeKTop Sony
XGA VPLSX535, skpan
ScreenVtdiaEcot- 3200*200MW
1:1

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

Microsoft Office:
0365ProPiusOpenStudents
ShrdSvr ALNG subs VL NL I
MthAcdmsStdnt w/Faculty
(15000 numeH3min)

Kaspersky Endpoint Security
IsI0U3Heca- CTaHJAPTHBIN
Russian Edition. 15002499
Node 1 year Educational License
Ne
1B08-170221-054045-730-177

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

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

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

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

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

6.2. IIporpaMMHOe obecriedeHmne

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

6.3. Texnnueckne u 3JeKTPOHHbIE CPeICTBA

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

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

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

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

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

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

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

JlaHHas cucTeMa JaeT BO3MOKHOCTD
CKOHIICHTPUPOBATh MaTepua B OJIOKH 1
MPENIOTHOCUTD €ro KaK eIMHOE 1eJI0e, & KOHTPOJIh
IIPOBOIUTH IO MPEIBAPUTETHHON TIOITOTOBKE
00yYaloIXcst

WHpopMaliMOHHO-KOMMYHUKAIMOHHbIE
TEXHOJIOTUU

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

NHTEPHET.
HanMeHoBaHHe TeM 3aHATHI C HCIIOJb30BAaHHEM AKTHBHBIX (POPM 00yUeHHS:
Kon-Bo yacos
Bupg ®dopma / Metoapl (13 HUX
Ne Tema 3ansATUSA
3aHATHS | MHTEPAKTUBHOTO OOyUYEHHUsI | JIEKTPOHHBIC
Yachl)
1 | HanpaBnenue npaktuyeckoro | Jlekums Kpyrnbiii cron (auckyceus, |2
npumeHenus MHTepHeTa nebarhbl)
Bellen
2 | IlpeacraBieHre JaHHBIX U CemuHap Pelienue cutyalimoHHBIX 1
MIPOTOKOJIBI [IEpPEJAur 3a1a4
JAHHBIX
3 | ApxurekTypa BcTpauBaembix | JIekims Kpyrstit cron (muckyceusi, |2
OIEpalMOHHbIX CUCTEM ne0arhbl)

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

8.1. OneHouHbIe cpeaCTBA TEKYIIET0 KOHTPOJIS

Bun koHTpONA

Kontponupyemsbie Tembl
(pa3pesl)

KomnereHIM, KOMIOHEHTHI
KOTOPBIX KOHTPOJIMPYIOTCS

Scce

baszoBble IpUHIMIIBIL, CTAHAAPTHI U
aApXUTEKTYpA.

[1K-2.1, TIK-3.1

2 HokJaa/mpe3eHTanust

HaHpaB)ICHI/Ie IMPAKTUYICCKOI'O

npuMeHeHus1 VInTepHeTa Bee.

Pa3paboTka npoekxTa.

IK-2.1, IIK-3.1, I1K-1.1,
ITK-5.1, TIK-5.3, [1K-5.4,
I1K-16.2, IIK-16.3,
I1K-16.4
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Tect OO0111e CBEIEHUS O IIK-1.1, ITIK-1.2, TTK-1.3,
MUK POKOHTPOJIIEpax. IMK-2.1, T1IK-2.3, TIK-3.1,
IIpencrasnenue JaHHBIX U IIK-5.1, IIK-5.3, IIK-1.4,
MIPOTOKOJIBI NIEPEIAYM IAHHBIX. [IK-1.5, [1K-2.4, TIK-5.4,
IIK-16.1, IIK-16.2,
[1K-16.3, IIK-16.4

[TpoekT OO011me cBeIeHIS O [1K-2.3, I1K-3.1
MUKPOKOHTPOJLIepax.

[IpakTnyeckoe 3aganne | 3HAKOMCTBO € I1aThopmont I1K-3.1, I1K-2.1, I1K-1.1,
Arduino u ESP. I[IK-5.4
Cpena pa3paOOTKH U S3bIK
MIPOrpaMMHUPOBAHUS

MUKPOKOHTpOJ1IepoB Arduino.
[T poBble KOHTAKTHI BBOJA-
BBIBO/IA, LIMPOTHO-UMITYJIbCHASI
MOAYJISALUS.

[IpenacraBienue JaHHBIX U
IIPOTOKOJIBI NIEpe/lauy IaHHbIX.
CeHCopsl M aKTyaTOPHI.
ApPXUTEKTYpa BCTPaUBaeMbIX
OIEPALIMOHHbIX CUCTEM.
Onepanmonnas cucrema Mbed:
NPUMEHEHUE U apXUTEKTypa.
MukpokonTtposuiep STM32 u
Mbed OS.

[TpoTokonebl, ceTeBble MOAEH,
KJaccuukanus cerei.
[TpoBogHbBIE CETH.
BecrnipoBoaHbIE U CEHCOPHBIE CETH.
O06navHbIe TEXHOIOTHH.
Pa3paboTka npoexTa.

I'noccapuit o npeaMery | ApXMTEKTypa BCTpauBaeMbIX I1K-2.1, TIK-3.1
OIEPALIMOHHBIX CHUCTEM.

IIpuMepHI O1IeHOYHBIX CPEACTB sl TEKYI[ero KOHTPOJIs
JleMOHCTPaMOHHBIN BAPHAHT TECTa
1. 3adanue ¢ edunuurvim 86100pom. Boibepume 00ur npagunbHulii omeem.
3aKOH OMa CBSI3bIBAET
a. Cuity ToKa, EeMKOCTb COITPOTUBIICHUE
b. Hanpsixenue, cuity Toka, CONpOTUBIIEHNE
c. Hanpsi:keHue, MOIITHOCTb, COMPOTUBIIEHUE
d. Cuy ToKa, HarpsikeHue, COPOTUBJICHUE
2. Baoanue ¢ eOuHuuHbIM 8b100poM. Bvibepume 00ur npasunvibslii omeen.
dusMUecKUM HOCUTENIEM CUTHAJIa SIBJISIETCS /1711 MUKPOKOHTpOJLIepa SIBJISETCS:
a. ConpotusiieHue
b. Cer
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c. Hanipsixenue
d. Temneparypa
e. Cuia Toka

3. Baoanue ¢ edunuunbiM 8b100poM. Bvibepume 00uH npasunvhbslii omeen.

[Ipu noaknwoyeHun SV----- button----A2 Kakue 3Ha4YeHHUs Mbl OyleM IMOJydaTh IMpU
analogRead(A2), eciu kHotika OTKPDBITA:

a. 1023

b. HOJB

c.or 0 1o 1023

4. 3aodanue ¢ eOuHuuHbIM 8b100poM. Bvibepume 00ur npasunvibslii omeen.
[Tpu padore ¢ MQTT ecthb (cepBep=0pokep):

a. OauH BUJ KJIMEHTOB, JJBa BU/Ia CEPBEPOB

b. OnuH BU KJIIMEHTOB, OIVH BUJ] CEPBEPOB

c. [IBa BuJa KJIMEHTOB, 1BA BUJIA CEPBEPOB

d. /IBa BUJa KJIIMEHTOB, OAMH BU]] CEPBEPOB

5. 3aoanue ¢ mHodcecmeeHHbIM 8bIO0pOM. Buibepume 2 npagunvHulx 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 nomnucke Ha
JaHHbIe TOJNBKO O BiaxkHOCTH (humidity) MOXKHO:

a. HyxHo BbI3BaTh MeTon subscribe() nBa paza u ucnonb3oBarh wildcard
b. Beizeats Metof subscribe() Tpu paza

c. HyxHo BbI3BaTh MeToq subscribe() onuH pa3 u ucrnosnb3oBarh wildcard
6. 3adarue ¢ eOUHUUHBIM 8bIO0POM. Boibepume oourn npasunvhwvili omeem.
Bribepute BepHbIC YTBEPIK/ICHUS:

a. [Ipu nmoanucke MOXHO yKa3aTh MapameTp KOTOPbIM O3HAYaeT HAJAEkKHOCTh JOCTaBKHU
JAHHBIX.

b. MQTT Opokep xpaHuT ouepenp nociaenHux 1024 cooOuieHuid MO KaxJI0My TOIHUKY,
KOTOpbIE MOKHO 3aIIPOCHUTh

c. MQTT nonzepxuBaeT OHOTO MOANMCYMKA AT KAKAOTO TOMHUKA, ISl JOCTABKY JTaHHBIX
oT ogHoro publisher ko Bcem noanucunkam Opokep (OPMUPYET TONUKHU CAMOCTOSITENBHO,
MOJNMUCYUKH Y3HAIOT KOHKPETHBIE TOMKH 00 3TOM C/IeNaB 3arpoc K OpOKepy Ha OnpeJesieHHbIe
JJaHHBIE

d. bpokep coequnsier publisher u subscriber, nanee nepempaya JaHHBIX UAET MO MPUHIIUITY
p2p mexny publisher u subscriber.

7. 3adaHue ¢ eOuHUUHBIM 8b100pOM. Bblbepume 00uH NpasunbHulil Omeem.
s HagesxxHou otnipaBku JaHHBIX 10 MQTT ucnonb3yercst QoS

a. 1

b.2

8. 3adarue c eduruurvimM 8bl00pOM. Boibepume oourn npasunvhwvili omeem.
[Tpu 3anucy B CIBUTOBBIN PErUCTP 8 OUT U BBIBOZIE HAPYKY:

a. Bce OMTHI OKa3bIBAIOTCS Cpa3y Ha CBOU MECTax (Ha HOXKaXx perucrpa, BbICTABJIACTCA
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HY>KHO HAIpsIKEHUE)

b. 3anuch 3aHUMAET KOHEYHOE BPEMS PaBHOE CYMME JJIMTEIBHOCTEN UMITYJIbCOB Ha JIMHUU
SH_CP mmioc Bpems nepejayu AaHHbIX HAa JIMHUM DS muiioc BpeMsi CHHXpOUMITYJIbCa Ha JIUHUU
ST_CP

C. 3aIlUCh 3aHUMAeT KOHEYHOE BPEMs PaBHOE CyMMe JIUTEJIBHOCTEN UMITY/IbCOB HA JIMHUU
SH_CP

d. 3anMch 3aHMMaeT KOHEYHOE BpeMsl paBHOE CyMMe JUTUTENIbHOCTEH UMITY/IbCOB Ha JIMHUU
SH_CP mmoc ymrensHoCTh cuHXponmityiibca Ha uHnnd ST_CP.

8.2. OueHoYHbIE CpeACTBA JJIsI MPOMEKYTOUHON aTTecTallu
Bomnpocsl k 3auery:

1. puamun padoTel cBetoguoaa. IlageHue HanpskeHUs] Ha cBeTonuoae. MaKcUMaTbHBIN
TOK uepe3 cBeToguoj. Cxema NMOJKII0YEHUs] CBETOAMOA K UCTOYHUKY TOKa. Pacuer HomuHana
pesucropa.

2. INopkmounTe ABa MUKPOKOHTpPOJIEpAa KaK MOKa3aHO Ha puUcyHKe Huxke. OIMH U3
MUKpPOKOHTpoJIIepa Oyaer Master, a apyroi Slave. Master Oyaer coOuparh JaHHBIE CO CBOMX
CEHCOPOB M MPOCUTH Slave, Tak ke coOpaTh JaHHBIE CO CBOMX CEHCOPOB M OTIIPAaBUTH UX MO Serial.
Takum obpazom y Master Oyaer MoJHBIN HA0Op AaHHBIX (CEHCOPHI MOAKIIOUYEHHbIEe K Slave u
Master). Master o0mraeTcs ¢ moJb30BaTeIeM M OTAAeT eMy Bce JaHHbIe. Slave Tak ke MOXKET ObITh
noakioued K [MK mansa otnaaku. Jns kommynukauuu Slave-ITK, Master-IIK ucnonb3yercs
oObIvHBIN anmapaThbiid Seiral. [Iins o6menus Slave-Master ucnonb3yercsi mporpaMMHbIi Serial.
3aganue: noAKIoYnTh 10 1aTYMKOB K 2 MUKPOKOHTPOJIJIEpAM M NOJNYy4aTh UX U3MEPEHUS Yepe3
OJIMH MUKPOKOHTpoJulep Master (3aaHie MOXXHO BBIIOJHUTb B CUMYJIATOPE)

3. INoaKII0YKTh 1Ba CBETOAMOAA K MUKPOKOHTPOJUIEPY. 3amporpaMMUpOBaTh CBETOAMOIbI
Tak 9ToObI, nepBbiid cBeTrics 0.25 cekyHapl u 0.25 cekyHabI He cBeTHIICS; BTopoid — 0.45 ceKyHay
ceetwics (.15 cekyHbl HE CBETUJICS

4. TloaKJIIOUUTh JATYMK K MUKPOKOHTPOJUJIEPY MCIONb30BATh BCTPOEHHBI CBETOIUOL.
[Tokazanus AaTYMKOB OTHPaBAATH MO Serial, TOJBKO MO 3amMpocy ¢ KOMIbIOTEpPA, MOTOYHAS
OTIpaBKa OyJeT CUUTaTh HE KOPPEKTHBIM BHIIMOJIHEHHEM 3aJaHus. KoMIpOTep Mo JaHHBIM 00
OCBEIIEHHOCTH TIPUHUMAET pPellleHNe O BKJIIOUEHUH WIN BBHIKJIIOYEHUU CBETOMOMAA. YTpaBJIeHUE
CBETOJIMOZIOM PEATM30BAHO Yepe3 OTIPABKY KOMaH/Ibl HA MUKPOKOHTpoJLIep no Seiral.

5. WUcnonb3ys 3 MUKPOKOHTpOJIJIEpa peaiu30BaTh MOJENb YIPABISIEMON CBETOAUOIHON
JeHThl. Kax bl MUKPOKOHTpPOJLIEP (KPOME caMOro MePBOro M MOCIEAHEr0) UMEET CBA3b C IByMs
cocellsIMM — C OJHOT'O OH IIPMHUMAET AaHHble Ipyromy ornpasiserT. [Ipuem naer Ha nuHax O u 1,
a ornpaBka Ha nuHax 10 u 11. Kaxapiii MukpokoHTposuiep koHTposnupyeT oquH RGB cBeroguon,
IJIsl yIIpaBJIeHUsI KOTOPBIM HaM HYy)HO 3 OGaiita. [lepBbiii MUKpPOKOHTpOJIep nmpuHuMaet 3 * N
6aiiT no Serial, ucnone3yet 3 Gaiita A cBoero cBeTonuoaa u otmpasiser 3 * (N-1) cnenyomemy
KOoHTpoJuiepy. OH /ieaer To ke caMoe — OCTaBJIsieT 3 OaidTa JJisi CBOEro CBETOIMO/IA W OTIIPABJISIET
3 * (N-2) crneayoieMy MUKPOKOHTPOJIIEpY M Tak jaaiee. Ha Bcex KOHTposuiepax AOKHA ObITh
OIMHAKOBas MPOIIMBKA

6. [logkymounTh 1Ba CBETOAMOAA K MUKPOKOHTPOJIIEPY. 3alporpaMMUpOBaTh CBETOANIbI
Tak 4ToOBI, mepBbiid cBeTwics 0.25 cekyHabl u 0.25 ceKyHIbl HE CBETHJICS; YACTOTY MUTAHUS
BTOPOro NpUHUMATh 1o Serial.

7. MpuHnun paboTHl gaTurka ocBelieHHOCTH. [IpuHiun padotsl poropesucropa. Cxema
TIOJIKJTIOUEHHM S TaTIYMKA K MUKPOKOHTpoJUiepy. Pacuer HomuHaa pe3ucropa.

8. IoakaounTh JaTYUK K MUKPOKOHTPOJIJIEPY HUCIIOJIB30BATb BCTpOCHHLIfI CBETOOUOI.
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3anporpaMMHpoBaTh Tak YTOOBI, YACTOTA MUTAHUS CBETOAMOMAA 3aBUCENA OT IMOKA3aHUH JaTuhKa
OCBEIIEHHOCTb, YCPEJHEHHBIX 10 nocie HuM 10 3HaueHuAMu

Bonpocsl k 3k3aMeHy:

1. MQTT. Yro Takoe 6pokep (cepBep) u kiaveHT B MQTT. Kakumu ObiBatoT KimeHTH. Kak
BHIIIAAAT TeMbl (topic) MQTT. Kakue ObiBator wildcards.) MQTT. Kakue OwiBator wildc) MQTT.
Kakwue OpiBatotr wildcards.ards.

2. ITonkJII0YUTh IATYMK OCBEUIEHHOCTH K MUKPOKOHTPOJUIEPY MCIOJIb30BaTh BCTPOEHHDIM
ceeroguol. IlokazaHnus AaTYMKOB OTHPaBIATH Mo Serial, BO3MOXHa MOTOYHAsI OTIpaBKa.
Komnsiotep Tpanciupyer ganusle Ha MQTT Opokep, AJist 9TOro MOXKHO HCIOJIb30BaTh KOJ Ha
mMoOOM sI3bIKe TIporpaMMupoBaHust Hanpumep Python. [IpogeMoHCcTprpoBaTh MpreM JaHHBIX Ha
APYroM YCTPOWCTBE, [U1s ITpUeMa joIycKkaeTcs ucronb3oBanue rpapudeckux MQTT kiveHToB.

Jpyrue oneHo4YHbIe cpeJcTBa:

Caaya poMe:KyTOUHBIX OTYETOB IO MPOEKTY

Pa3padoTunku:
CTapIIUi TpernoaaBaTeb A.M. Becaun
(noonucw) (3anumaemast 00ONHCHOCHIb) (unuyuanvl, amunus)
CTapLUMii [TPEroaaBaTeb A.B. Kucenes
(noonucw) (3anumaemast 0ONHCHOCHIb) (unuyuanvl, amunus)

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

[Tporpamma paccMoTpeHa Ha 3aceiaHuu Kadeapbl eCTECTBEHHOHAYYHBIX TUCLIMILTUH

ITpotokon Ne 2 ot «02» mapra 2026 1.

1.0. 3aB. Kapempoi 5 E“"/ A.Tl'. Banaxuu

Hacmosawas npoepamma, ne moducem Obimb 80Cnpou3sedena Hu 8 Kakoil popme Oe3
npeosapumenvHoz0 NUCbMEHHO20 paspeuteHust Kagheopvl-paspadomuura npozpammol.
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