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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,

— Ilo3HaKOMUTBCS CO BCTpaMBACMbIMU OIIEPALIMOHHBIMU CUCTEMAMMU

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

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

II. MECTO JUCIIAIIJIMHBI 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
Bellei» M OTpabOTKM MPAKTUUECKUX HABBIKOB B 00JacTH pa3pabOTKU ammapaTHOTO U
MIPOTrPaMMHOTO 0OeCIeYeHusI /I MUK POKOHTPOJIJIEPHBIX TUIAT U CETEBOTO B3AaMMOICHUCTBUS MEKTY
ycrpoiictBamu. Ilpu peanusanum OUCLHUILIMHBL UCHOJB3YIOTCS INPAKTUKO-OPUEHTUPOBAHHBIE
00pa3oBaTesbHbIE TEXHOIOTHH, 00ECTIEUMBAIOIIIE OCBOCHUE MPO(eCCHOHATIBHBIX KOMITETEHIIUN Ha
OCHOBE pEIIEHUS peaJbHBIX U MOJEIUPYEMBIX NpodeccuoHadbHbIX 3anad. OueHuBaHUE
PEe3yJIbTaTOB OOyUEHHUsI OCYIIECTBIISIETCS, B TOM YKCIIE, C UCTIONB30BAHUEM KeHCOB, pa3padOTaHHBIX
COBMECTHO ¢ MHAYycTpuaibHbIM naptTHepoM NC3® CO PAH, Jlaboparopueit Pull u BKIIOUEeHHBIX B
oup ouenounsix cpeacts (POC) aucuunaunsl. UaTerpupoBannsie B PII]L keiickl 70Tpaxkaior
aKTyaJbHble IPOU3BOJCTBEHHBIE 1 OM3HEC-TPOLIECCH TAPTHEPA, HAIIPaBJIeHbl HAa (POPMUPOBAHUE U
OLIEHKY PO eCCHOHATIBHBIX KOMITETEHIIUN 00YYaIoIIMXCs U 00eCNeYNBAIOT TPAKTHKO-OPUEHTHPO-
BaHHbIN XapaKTep MOArOTOBKM B COOTBETCTBUM C KOMIIETEHTHOCTHO-POJIEBOI MOJIEIbI0 00pa3oBa-
TEJILHOW MTPOTrPAMMBI.

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

— Undopmatuka;
— IporpammupoBaHue.

2.3. TlepeueHsb MoOCHEAYOMMX YUeOHBIX AUCIMUIUINH, JJIsI KOTOPHIX HEOOXOAUMBI 3HAHUS,
yYMEHUS U HaBBIKU, (DOPMUpPYEMbIE TaHHOUN yUeOHOW AUCIUITIIMHOM:

— BhInosnHeHue U 3auTa BBITYCKHON KBAIM(UKAIIMOHHON padoThI.

2.4. TlepedeHb CMEXHBIX y4eOHBIX TUCIUIUIMH, U3yYaeMbIX MapajuiebHO U oOecrnedn-
BaIOLIMX B3aUMHOE (DOPMUPOBAHNE 3HAHNUM, YMEHUM U HaBBIKOB:

— OnepanyoHHbIE CUCTEMBI.

III. TPEBOBAHU A K PE3VJIbTATAM OCBOEHUA JUCIHUITJINHBI

[Tpouiecc ocBOeHUA JUCUMILIMHBL HapaByieH Ha (hOPMUPOBAHUE KOMIIETEHIIUI (3JIEMEHTOB
creaywomux komrnereHui) B coorserctBuu ¢ PI'OC BO u OIl BO no naHHOMY HarpaBJieHUIO
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IIOArOTOBKH:

IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00yUYeHHUSI O JUCIUILINHE (MOIYJIIO),

COOTHECCHHBIX ¢ HHAMKATOPAMMU JOCTHKECHUA KOMIIeTeHIII/Iﬁ

HPOrPaMMHBII KOJ

Komnerenmus Hnaukaropsl KoMIeTeHIuil PesysbraThl 00yuenust
MK-1 IIIK-P1 IIK-1 IIIIK-P1.1 * 3HaeT aJIrOpUTMbI PelleHHs TUITMYHBIX 3224 B 001acTu
Crnocoben Boinonzsier popmanuzanuio 1 [IPOrpaMMUPOBAHUsI BCTPAUBAEMbIX CHCTEM, KaK Ha HU3KOM ypOBHE
paspabaTbiBaTh U ITOPUTMHU3ALMS IOCTABJICHHBIX 3224 | (MCIIOJIb30BaHKsI BOBMOXKHOCTE! MUKPOKOHTPOJUIEPOB) TaK U Ha
OTJIAKUBATD JUIs1 pa3pabOTKHU MPOrpaMMHOTO KOJia yPOBHE KOMMYHHKALIU YCTPOICTB

* 3HaeT MeTOo/Ibl ¥ IIPUEMbl AJITOPUTMH3ALIMH ITOCTABJIEHHbIX 3a/au,
U1 Hartydieit 3(p(heKTUBHOCTY C yYETOM BO3MOXKHOCTEN
MHKPOKOHTPOJLIEPOB.

* YMeeT ucronp30BaTh METOIbI ¥ IPHEMbI (DOpMATH3ALN 1
ITOPUTMU3ALINH TIOCTABJICHHBIX 3a/1a4.

* YMeeT NpUMEHsITh aJIrTOPUTMBI PEIIeHHs] TUTOBBIX 33/1a4 B
COOTBETCTBYIOLIMX OOJIACTSIX.

IIK-1 IIITIK-P1.2
Popmanusyer 3agauy UT otpaciu B
SI3bIK €CTECTBEHHOHAYYHBIX JAUCLMUILINH

 [TK-1.6 TTIK-P1.2. 3-1. 3HaeT OCHOBHBIE pa3/ielibl MaTEMATHKH,
MIpUMEHsIEMbIE [UTs aHAIM3a U MOJIEIMPOBAHUS HEMTPEPHIBHBIX
MIPOLIECCOB M AUCKPETHBIX CUCTEM B MPUKJIAIHBIX 3aadax

« [IK-1.6 TITIK-P1.2. V-1. Ymeer BbIOMpaTh aeKBATHBIN
MateMaTH4YecKui anmapar [yist ((OpMaIM30BAHHOTO OIUCAHUS
CYIIHOCTEH U OTHOLIeHU# Ha ocHOBe T3 1 OusHec-TpeboBaHMi

o [IK-1.6 ITIIK-P1.2. B-1. Biageer HaBbIKaMy OIKMCAHUA 3a1a4
MpeMETHOM 00IacTH B BUIE (POPMAJIbHBIX MATEMATHUECKHX
Moyiesiell, IPUTOHBIX IS TIOCIIEAYIOIIeH arOpUTMH3AIN U
MIPOrpaMMHON pean3aluu

IIK-1 IIIK-P1.3

OcyiectBisieT 000CHOBaHHbBIN BBIOOD
METOJIOB U aJITOPUTMOB IS
MPOrPaMMHOM peau3aliu
popmasbHON MaTeMaTHYeCKON MOJIEIH

o [IK-1.7 IIIK-P1.3. 3-1. 3HaeT OCHOBHBIE KJIACCH METOIOB
MIPOrpaMMHO# peann3alyy Mojiesieil 1 KpuTepur Beioopa
aJITOPUTMOB

 [1K-1.7 [ITIK-P1.3. Y-1. YmeeT npoBOAUT CPaBHUTEIBHBIN
aHaM3 1 0O0CHOBAaHME BHIOOPA AITOPUTMOB IS TPOTPAMMHOM
peanu3aliy MOAeIN

o [IK-1.7 ITITK-P1.3. B-1. Biaageer meTogamMu ajarrtaiiy METOOB 1
QJITOPUTMOB TOJ, CIIeUU(DUKY 3a1a41

o [IK-1.7 III1K-P1.3. B-2. Biageer HaBbIKaMH OLIEHKH

3¢ (eKTHBHOCTH BHIOPAHHBIX aJITOPUTMOB

IIK-1 [IIK-P1.4

Pa3pabaTsIBaeT IpOrpaMMHBIH KOJ €
UCHIOJIb30BAHUEM SI3bIKOB

IIPOr pPAMMMPOBAHU

* 3HaeT CUHTAKCUC BBIOPAHHOTO A3bIKA IPOrPaMMUPOBAHHS,
0COOEHHOCTH ITPOrPaMMHPOBAHNS HA STOM SI3bIKE, CTAH/IAPTHBIC
OUOMOTEKH SI3bIKA IIPOrPAMMUPOBAHUSL.

* YMeeT IpUMEHATH BbIOPaHHBIE S3BIKM [TPOrPAMMUPOBAHUS UL
HAIMCaHUs NPOrPaMMHOTO KOZia

¢ YMeeT UCIOMb30BaTh BHIOPAHHYIO CPely IPOrpaMMUPOBAHHUS

IIK-1 IITIK-P1.5

OdopmiisieT mporpaMMHBI KOZ B
COOTBETCTBUH C YCTAHOBJICHHBIMU
TpeOOBaHUAMHU

* 3HaeT OCHOBHBIE CTaHAAPTHI 0(hOPMJIEHU I TIPOrPAMMHOIO KOJ U
TEXHUYECKO JIOKYMEHTALIMU Ha POrpaMMHOe OOecTieueHue.

* YMmeer ohopMIIATE KO ¥ TEXHUUECKYIO JOKYMEHTALIMIO B
COOTBETCTBUH C 3a/IaHHBIMU CTAHIAPTAMU U MAOJIOHAMHU

IIK-1 IIIK-P1.6
Pa6oraer ¢ cucTeMoil yrpaBieHust
BEPCUAMU MPOrPAMMHOIO KOZla

* 3HaeT BO3MOXHOCTY MCTIONB3YEMOU CUCTEMBI YIIPaBJICHU S
BEPCHUSAMH U BCTIOMOTaTeJIbHBIX MHCTPYMEHTAJIBHBIX IPOrPAMMHBIX
CPEACTB.

* 3HaeT YCTAHOBJIEHHBIN PerJIaMeHT UCTIONb30BAHUS CUCTEMBI
yIIpaBJIEHUs] BEPCUAMHU.

* YMeeT perucTpupoBaTh N3MEHEHHsT ICXOHOTO TEKCTa
MPOrPaMMHOTO KOZIa B CHCTEME YITPaBJIeHHsI BEPCUSMH.

* YMeeT BHINOJHATH CIUsIHUE, pa3jie/ieHue U CPaBHEHHE MCXOIHBIX
TEKCTOB IPOrPaMMHOTO KOJa.

IIK-1 IIIIK-P1.7
IpoBepsieT u oTIAKKUBAET
MPOrpaMMHBIN KOJL

* 3HaeT METOIB! ¥ IIPHEMBI OTJIAJKH MTPOrPaAMMHOTO KOJia.

* 3HaeT TUIbl 1 (pOpMAaThl COOOLIEHUI 00 OMMOKaXx,
TIpeayNpexKIeHUI

* 3HaeT crocoObl UCTIONB30BAHMUST TEXHOJIOTMUECKHX JKyPHAJIOB,
(popmartsl 1 TUITBI 3aTHCEN KyPHATIOB.

* YMeer BHISIBJIATH OLIMOKM B [TPOIPAMMHOM KOJIE.

* YMeeT OmIakuBaTh NPOrpaMMHbIN KOJL HA YPOBHE NPOrpPaMMHbIX
Mopynein

¢ YMeeT OTIakuBaTh NPOrpaMMHbIN KOJ HA YPOBHE MEXMOYJIBHBIX
B3aMMOJIEHCTBHI M B3aUMOJEHCTBHUI C OKPYKEHUEM.
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KomneTrennus HNupukaropbl KoMIeTeHIMA Pe3synbraTsl 00yueHns
IIK-16 PT-4 I1K-16 PT-4.1 * 3HaeT npuHLMILL Agile ¥ UX PUMEHEHHE B IPOMBbIIIIEHHBIX
CrniocoOeH opraHu30Bath | BHepsieT mpoMBIIIeHHbIe MpPOEKTax.
HPOMBIIIUICHHYO METOIOJIOTHH Pa3paboTKH * 3HaeT Hpolecck code review, IPHHIHIB! KOJUIEKTHBHOTO
pa3paboTKy BajeHus kouoM (collective code ownership).
HPOrPaMMHOTO * YMeeT oLleHNBaTh 00BbEM 3a/Ja4 U CPOK MX BHIIIOJTHEHUSI.
obecrevyeHus * YMeeT pacrpeesaTh 3a1aul Mexkay yJaCTHUKAMU KOMaH[BL.

¢ YMeeT opraHu30BaTh paboTy B KOMaH/IE C UCIIOIb30BAHUEM
UHCTPYMEHTOB YITPaBJIEHHsI IIPOEKTAMU.

IIK-16 PT'-4.2
Buenpsier MHCTpyMEHTBI
IIPOMBIIIIEHHON pa3paboTKU

» 3naer npunnunsl Continuous Integration and Continuous
Delivery (CI/CD).

* 3HAeT CUCTEMbl MOHHTOPHHI'A U JIOTUPOBAHKS B IPOLYKTHBHON
cpexze.

* YMeer ynpasiisth HACTpOWKO# noTokoB padot CI/CD.

¢ YMeeT ynpasisth padoTarh ¢ KOHTEHHepHU3allieil 1 OpKeCTpaLyei.
¢ YMeeT OpraHu30BaTh MOHUTOPUHT B IPOIYKTHBHOM Cpejie.

IIK-16 PT-4.3

Opranusyer pa3paboTKy
MacIITaONPyeMOro ¥ MOIEPKHBAEMOTO
Koja

¢ 3Haer npuHUMIE yucroro koga, SOLID, DRY, KISS u ap.

* 3HaeT NPUHIUIIBI TPEAMETHO-OPUEHTUPOBAHHOTO
npoektupoanus (IIOIT) mporpaMMHOro obecrneyeHus.

¢ YMeerT ynpasisTh pa3paboTKON MORYIBHOTO M TECTHPYEMOrO
IIPOrpaMMHOI0 KOJia.

¢ YMeeT OpraHu30BaTh BBINOJIHEHHE MOAYJIBHOTO, HHTErPALIMOHHOTO
Y Harpy304HOTO TECTUPOBAHMUS.

* YMeeT ynpapJsTh TEXHUUECKUM J0JITOM, B TOM YHCIIe
OpraHu30BaTh pe(haKTOPUHT /17151 OBBILIEHHUS KauyecTBa KoJa.

¢ Vmeer npumensTs npuHnunsl [1OI1 npu paspabdotke
MPOrPaMMHOTO 00ECTICUeHUSI.

IIK-16 PI'-4.4

OpranusyeT pa3BepTbiBaHUE U
TOJEPKKY POrPAMMHOTO
obecrieyeHust

* 3HaeT CTPATeruy pa3BePTHIBAHKS POMBIIIUIEHHOIO TPOrPAMMHOIO
obecrieueHusl.

* 3HaeT OCHOBBI pabOTHI ¢ OOAYHBIMH TUIAT(HOPMAMH.

¢ YMeeT OpraHu30Barh pa3BepThIBAHUE MPUIIOKEHHSI B O0JIaKe.

¢ YMeeT yrnpasisith OOHApyKeHHEM M YCTpaHEHHEM UHIUIEHTOB C
PpaboTOH MPOLYKTUBHOIO MPOTrPaMMHOIO 00eCIeueHusI.




KomMmnerenuust

HHauKaTopbl KOMIIETeHIUT

Pe3yabTaThl 00y4eHns

IK-2 MIK-P2
CriocoOeH MpoBepsITh
PadoTOCIOCOOHOCTD U
HPOBOIUTH PEPaKTOPHHT
KOJa IPOrpaMMHOIO
obecrevyeHus

IIK-2 IIIK-P2.1

PazpabarsiBaeT TeCTOBbIe HAOOPBI
JAHHBIX JUTS IPOBEPKU
PpadoTOCIIOCOOHOCTH KOMITBIOTEPHOTO
MPOrPaMMHOTO 00ECTICUeHHUS

o [IK-2.1 TIK-P2.1 3-1. 3HaeT MeTO/Ibl CO3/IaHUS 1
JOKYMEHTHPOBAHHSI KOHTPOJIbHBIX ITPUMEPOB M TECTOBbIX HAOOPOB
JaHHBIX

o TIK-2.1 IITK-P2.1 3-2. 3naer TpeGoBaHUSA K CTPYKTYpe U
(popmaram xpaHeHHsI TECTOBBIX HAOOPOB JaHHbIX

o [1K-2.1 IITK-P2.1 3-3. 3HaeT npaBuia, arTOPUTMbI M TEXHOJIOTUHA
CO3/1aHUSl TECTOBBIX HAOOPOB JaHHBIX

« [IK-2.1 IIMNK-P2.1 Y-1. YMeer pazpaGareiBaTh 1 0OPMIIATH
KOHTPOJIBHBIE IIPHMEpBI IS IPOBEPKU PabOTOCIIOCOGHOCTH
KOMIIBIOTEPHOT'O IIPOrPaMMHOI0 O0ecreyeHust

e [1K-2.1 [IIK-P2.1 Y-2. YMeeT rotoBUTh TECTOBbIE HAOOPHI
JaHHBIX B COOTBETCTBHH C BBIOPAHHOM METOIMKOH TECTUPOBAHMUS
KOMIIBIOTEPHOTO IIPOrPaMMHOT0 00ecIeueHUs

MK-2 IITIK-P2.2

IpoBepsieT paboTOCIOCOOHOCTD
KOMITBIOTEPHOTO IPOrPaMMHOTO
obecreyeHust

 [1K-2.2 TITIK-P2.2 3-1. 3naeT MeTopl ¥ CPEeACTBa TPOBEPKU
PadoTOCIIOCOOHOCTH KOMITBIOTEPHOTO POrPaMMHOTO 00eCHIeUeH st
« [IK-2.2 TIITK-P2.2 3-2. 3Haer rocyapcTBeHHblE CTaHIAPThI
UCIBITAHUS] ABTOMATU3MPOBAHHBIX CUCTEM

o [1K-2.2 [ITK-P2.2 3-3. 3HaeT pyKkoBOIsIIME JOKYMEHTHI IO
CTaHJAPTHU3ALKMY TPEOOBAaHUI K JOKYMEHTaM aBTOMATH3HPOBAHHbIX
CHUCTEM

o [1IK-2.2 TITIK-P2.2 V-1. Y™MeeT npuMeHsITh METOIBI ¥ CPEJICTBA
MPOBEPKU pabOTOCIIOCOOHOCTH KOMIBIOTEPHOTO MPOrPAMMHOIO
obecrieueHust

 [1K-2.2 TITIK-P2.2 V-2. Y™MeeT uHTEpIIpETUPOBATH
JWarHOCTUYECKUE JaHHBIE IIPOBEPKH PabOTOCIIOCOOHOCTH
KOMITBIOTEPHOT'O IIPOrPaMMHOT0 00ecreyeHust

 [1K-2.2 TITIK-P2.2 V-3. Y™MeeT aHaIN3UpOBaTh 3HAUYCHUS

MOy YEHHbIX XapaKTEPUCTUK KOMITBIOTEPHOTO IIPOrPAMMHOIO
obecrieueHust

IIK-2 IIIIK-P2.3

HcnpaBnsier gedeKThl porpaMMHOTO
KoJ1a, 3a(pUKCUPOBAHHBIX B Oa3e JAHHBIX
nedeKToB

¢ [IK-2.3 TIIK-P2.3 3-1. 3HaeT THNWYHBIE OIIMOKY, BO3HUKAIOIINE
MIpH pa3paboTKe KOMITBIOTEPHOTO MPOrPAMMHOTO 00eCIIeUeHHUsI,
METO/IbI MX JUArHOCTUKY U UCTIPABIICHHS

o [1K-2.3 [I1K-P2.3 3-2. 3HaeT MeTobl U PUEMBI OTIIAIKU
MPOrpaMMHOTIO Koza

 [1K-2.3 [ITIK-P2.3 V-1. Y™MeeT Bocpon3BOAUTD AehEKTHI
MPOrpaMMHOTO Kojia, 3apUKCUPOBaHHbIE B 0a3e JaHHbIX JeeKToB
o [1K-2.3 [TI1K-P2.3 V-2. Y™MeeT BbISCHATh IPUYMHBI
BO3HUKHOBEHHUsI 1e(PEKTOB MPOrPaMMHOIO KOaa

o [IK-2.3 TITIK-P2.3 Y-3. YMmeeT BHOCUTh U3MEHEHUH B
IIPOrpaMMHBII KOJL JUTsl YCTPaHEHHsI BBISIBIICHHBIX 16(hDeKTOB

IIK-2 [IIIK-P2.4
BoimonuseT ped)akTOpUHT ¥ MHCHIEKIIHIO
MTPOrpaMMHOIO Kozia (KOJI-PEBBIO)

« [1K-2.4 TITIK-P2.4 3-1. 3naeT MeTonpl ¥ cpeAcTBa pehakTOpUHTa
Y MHCTIEKLIUM IPOrPAMMHOTO KOZIa

« [1K-2.4 TIT1K-P2.4 3-2. 3HaeT HOPMATUBHO-TEXHUYECKHUE
JOKYMEHTHI (CTaHIAPTHI U PENJIAMEHTDI), PerlaMeHTUPYIOIIHe
TpeOOBaHMsI K IPOrPaAMMHOMY KOy, HOPSIIOK OTPaXEHHUsI
W3MEHEHHUH B CUCTEME YIIPABJICHUS] BEPCUAMH, TOPSIOK OTPAKEHUS
pe3yabTaToB pechakTOpUHIa, ONTUMHU3ALUY U MHCTIEKLIU B
KOJUIEKTHBHO# 0a3e 3HaHMI

o [1K-2.4 [II1K-P2.4 V-1. Y™MeeT aHamu3upoBaTh IPOrpPaMMHBII KOJ
Ha COOTBETCTBHE TPEOOBAHUSAM IO YUTAEMOCTH U
IIPOU3BOANTENIBHOCTH

* [1K-2.4 TITIK-P2.4 V-2. Y™MeeT npoBOAUTH MHCIEKIHIO
MPOrpaMMHOIO KO /1715l TIOUCKA He OOHAPYKEHHbIX HA PAaHHUX
CTaausIX pa3pabOTKU KOMITBIOTEPHOIO IPOrPaMMHOI0 0OeCreyeH s
OMIMOOK U KPUTUIECKUX MECT

* [1K-2.4 TTIK-P2.4 V-3. Y™MeeT npuMeHSITh METOIBI ¥ CPEJICTBA
pedaKkTOp1Hra U MHCIIEKIUK ITPOrpaMMHOI0O Koza

* [IK-2.4 TITIK-P2.4 Y-4. YMeeT myOnuKoBaTh pe3y/bTaThl
pedaKTOpHHra 1 MHCIIEKIIMK B KOJUIEKTUBHOM 0a3e 3HAHUI




KomneTrennus HNupukaropbl KoMIeTeHIMA Pe3synbraTsl 00yueHns
IIK-3 IIIIK-P3 IIK-3 IITIK-P3.1 « TIK-3.1 IIIK-P3.1 3-1. 3HaeT MeTombl M CpecTBa COOPKU
CriocoGeH BBIONHATD PaspabarsiBaeT npoueaypbl MHTETPaluy | MOAYJei ¥ KOMIIOHEHTOB KOMITBIOTEPHOTO POrPaMMHOTO
UHTET paLyio IIPOrPaMMHBIX MOTyJei obecreyeHunst

HPOrpaMMHBIX MOTYJIEH
Y KOMIIOHEHTOB U
HPOBEPSITh
PaboTOCIOCOOHOCTD
BBIITYCKOB
HPOrPaMMHOTO IPOIYKTa

« [IK-3.1 IIITK-P3.1 3-2. 3naer unrepdeiice B3aumoseicraus ¢
BHEIIIHEN cpesioi

 [TK-3.1 IIIK-P3.1 3-3. 3Haet unrepdercs B3auMOASHCTBIS
BHYTPEHHUX MOJYJIEN CUCTEMBI

« [IK-3.1 IIIIK-P3.1 Y-1. ¥mMeer nucarb nporpaMMHbIi KO
HPOLIEYP UHTET PALMY TIPOr PAMMHBIX MOZYJIeH

o [1K-3.1 IIIK-P3.1 V-2. ¥YMeer ucnonb30BaTh BHIOPAHHYIO CPELy
MIPOrpaMMHUPOBAHUS JUIsl pa3pabOTKU MPOLEYp UHTET PALu
[IPOrPAMMHBIX MOZIYJIEH

 [1K-3.1 ITIK-P3.1 V-3. Y™MeeT npuMeHSTh METOIBI ¥ CPECTBA
cOOPKHM MOZIYJIel ¥ KOMIIOHEHTOB KOMIIBIOTEPHOTO IPOrPaMMHOTO
obecrieueHus1, pa3pabOTKH MPOLEAYP Uil pa3BepThIBAHKS
KOMITBIOTEPHOTO TMIPOrPAMMHOT0 00eCIeueH s, MUTPaliK 1
npeoOpa3oBaHus JAaHHBIX, CO3JAHNs IIPOrPaMMHBIX HHTep(helcoB

IIK-3 TITIK-P3.2

BBINOJHSIET MHTErPALMIO TIPOrPaMMHBIX
MOJIyJIeil 1 KOMIIOHEHTOB U IIPOBEPKY
PpadoTOCIIOCOOHOCTH BBHITYCKOB
MPOrpaMMHOTO MPOIYKTA

« [1K-3.2 TITIK-P3.2 3-1. 3naet MeTopl 1 cpeicTBa COOPKH U
MHTETPaLly IIPOrpaMMHBIX MOMYJIEH U KOMIOHEHTOB

« [IK-3.2 TII1K-P3.2 3-2. 3Haer MeToabl U CpeicTBa IPOBEPKU
PaboTOCIIOCOGHOCTH BBIITYCKOB MPOrPaMMHbIX ITPOLYKTOB

o [1K-3.2 TITIK-P3.2 V-1. YMeeT BbINOIHATH MPOLIELY Pl COOPKH
HPOrpaMMHBIX MOJYJIEll 1 KOMIIOHEHTOB B IIPOr PAMMHBIi TPOLYKT
« [IK-3.2 [II1K-P3.2 Y-2. YmMeeT npon3BOAUTh HACTPOHKU
MapaMeTpoB MPOrPaMMHOIO ITPOYKTa U OCYLIECTBIISATD 3aIycK
npoueayp cOopku

« [1K-3.2 [ITIK-P3.2 V-3. Y™MeeT npoBOAUTH IPOBEPKY
PaboTOCIIOCOGHOCTH ITPOrPaMMHOTO IPOIYKTa




KomMmnerenuust

HHauKaTopbl KOMIIETeHIUT

Pe3yabTaThl 00y4eHns

IIK-5 IIIK-P5
Cnocoben
pa3pabaTbiBaTh
TpeGoBaHUA U
HPOEKTHPOBATH
HporpamMMHOe
obecrnieueHme

IIK-5 IIIIK-P5.1

AHaNM3UpPyeT BO3MOXHOCTU
peay3anuy TpeOOBaHMI K
KOMITBIOTEPHOMY IIPOT PAMMHOMY
00ecrieYeHnIo

« [1K-5.1 ITTIK-P5.1 3-1. 3HaeT BO3MOXHOCTH CYIIECTBYIOLIEH
PO PAMMHO-TEXHUYECKOI apXUTEKTYPbl

« [1K-5.1 IITIK-P5.1 3-2. 3HaeT BO3MOXHOCTHA COBPEMEHHBIX U
MEePCIeKTUBHBIX CPEICTB Pa3padOTKH HPOrPaMMHBIX IPOAYKTOB,
TEXHUYECKUX CPEJICTB

« [IK-5.1 IIIIK-P5.1 3-3. 3HaeT MeTonoioruu pa3padoTku
KOMITBIOTEPHOTO TPOrPaMMHOI0 00€CIIeUeHHsI U TEXHOJIOTUI

PO paMMHPOBAHHSI

« TTIK-5.1 TITTK-P5.1 V-1. Ymeer npoBoauth cO0p U
CHCTEMATH3aL1I0 TPEOOBAHKUI K KOMITBIOTEPHOMY HPOrPaAMMHOMY
00ecrieYeHUIo

o [1IK-5.1 [ITK-P5.1 V-2. YMeeT BBISABIATH B3aUMOCBSI3U 1
JOKYMEHTHPOBaTh TPeOOBAHMsI K KOMITBIOTEPHOMY MTPOrPaMMHOMY
00eCIIeYeHUIO

¢ [IK-5.1 TITIK-P5.1 V-3. YMeer BoipabatbiBaTh BApUAHTHI
peanuzaniy TpeOOBaHUIi K KOMITBIOTEPHOMY MPOrPaMMHOMY
o0ecrieueHrIo

IIK-5 IIIIK-P5.2

PazpabatbiBaeT TeXHUUECKHE
crienpuKanyy Ha porpaMMHbIe
KOMITOHEHTbI M MX B3aUMOJEICTBHE

o [1K-5.2 [IK-P5.2 3-1. 3Haet MeToab U CpeacTBa
MPOEKTUPOBAHUS KOMITBIOTEPHOTO ITPOrPAMMHOIO 00eCTIeYeHHU ST

o [1K-5.2 [TIK-P5.2 3-2. 3naeT MeTonpl ¥ CpecTBa
MPOEKTUPOBAHUS NPOrPAMMHbIX MHTepQeicoB

o [TK-5.2 TITIK-P5.2 V-1. YMeer BoiOMpaTh CPeICTBA pean3aliiu
TpeOOBaHMIi K KOMITBIOTEPHOMY MPOrPaMMHOMY 0OECIIEUSHHIO

« TIK-5.2 TITIK-P5.2 V-2. VMeer BbpabaTbBaTh BapUaHThI
peau3alyy KOMIBIOTEPHOrO IPOrpaMMHOI0 0OecIieyeHusI
 [TK-5.2 TITIK-P5.2 V-3. YMeeT mpoBOAUTH OLIEHKY ¥ 0OOCHOBaHHE
PEKOMEH/IyeMbIX pelieHHI

IIK-5 IIIIK-P5.3
[IpoexkTupyeT KOMITBIOTEpHOE
IIPOrpaMMHOe 0OecrieueH e

« [1IK-5.3 TITTK-P5.3 3-1. 3HaeT npuHIHMIIBI TOCTPOSHUS U BUJIBI
APXUTEKTYPbl KOMITBIOTEPHOTO IIPOTrPAMMHOTO 00ECIIeYeHHU

« [IK-5.3 TII1K-P5.3 3-2. 3Haer TUIOBbIE pelieHusi, OMOIMOTeKn
HPOrpaMMHbIX MOJYJIEHi, aGIOHbI, KJIacChl OOBEKTOB,
HCIIONb3YeMble TIPU pa3paboTKe KOMITHIOTEPHOTO MPOrPaMMHOTO
obecrneyeHust

« [1K-5.3 [ITIK-P5.3 3-3. 3HaeT HOpMaTUBHO-TEXHUYECKHE
JOKYMEHTHI (CTaH[apTHI), ONpeIesIsIOIre TpeOOBaHUA K
TEXHUYECKOi JIOKYMEHTallM1 Ha KOMIILIOTEPHOE IIPOrPaMMHOE
obecnevyeHue

 [1K-5.3 [I1K-P5.3 3-4. 3Haet MeTonsl U CpeacTBa
MPOEKTHPOBAHKS KOMIIBIOTEPHOTO IIPOrPaMMHOTO 0OeCIIeUeHIS
« TIK-5.3 TITIK-P5.3 V-1. YMeer pazpaGarbiBaTh 1 U3MEHSTh
ApXUTEKTYPY KOMIIBIOTEPHOTO TIPOrpaMMHOIO 0OecreyeH s 1
COIVIACOBBIBATD €€ C CUCTEMHBIM aHAJUTHKOM M aDXUTEKTOPOM
HPOrpaMMHOTO 00ecHeueHn s

« [IK-5.3 TIIIK-P5.3 ¥Y-2. YMeeT npoeKkTupoBaTh CTPyKTYpPhI
JaHHBIX

o [1K-5.3 [I1K-P5.3 V-3. YMmeer npoeKkTHpoBaTh NpOrpaMMHBIE
HHTEep(EHCH

IIK-5 IIIIK-P5.4
BrinonHseT joruyeckoe
MTPOEKTHPOBAHUE CHCTEMBI

* [1K-5.4 TITIK-P5.4 3-1. 3HaeT ycTpoicTBO U (PyHKLIMOHUPOBAHUE
UT-cucreM/mpoayKToB

« [1K-5.4 IITIK-P5.4 3-2. 3naeT MeTOObl MOAEIMPOBAHUS U
OIMMCaHUs YCTPOWCTBa M (pyHKLIMOHMpoBanHus UT-
CHCTEM/TIPOYKTOB, UX YacTel, 0OecrieYeHnsI U OKPYKEHUS
 [1K-5.4 IITK-P5.4 3-3. 3HaeT 6a30Bble TEXHOIOTUH
B3aMMOJICHCTBUS U MHTET DALMY CHCTEM Y KOMIIOHEHTOB

* [1K-5.4 TITIK-P5.4 3-4. 3naet meToap! (PyHKIMOHATBHON
nexommosuiuu UT-cucrem

o [1K-5.4 IIIIK-P5.4 V-1. Ymeer aexomnosupoBats U T-cuctemsl u
WT-npomyKThl Ha MOJCKCTEMbI M SIEMEHTBI TIOCTABKU

« [IK-5.4 TII1K-P5.4 Y-2. YMeeT onucbiBaTh MHTEPQENCH
TI0JIL30BATESI Ha JIOTUYECKOM YPOBHE

* [1K-5.4 TITIK-P5.4 V-3. YMeeT omuchIBaTh MHTETPALUKA CO
CMEXHBIMH CHCTEMAaMH Ha JIOTUYECKOM YPOBHE

IV. COAEP?KAHME U CTPYKTYPA JUCHUIT/IMHbBI

TpyaoeMKOCTh TUCIIMIUTMHBI COCTABJISIET 7 3aUETHBIX enHuUlI, 252 yaca, B ToM uucie 51 Jac
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Ha KOHTPOJIb, U3 HUX 43 yaca Ha 9K3aMeH.

W3 HuX peanmzyercs ¢ UCTIOMb30BAHMEM IEKTPOHHOTO OOYYeHHUsI M AUCTAHIIMOHHBIX 00pa3o-
BaTeJIbHBIX TeXHOJOTUI 104 yaca KOHTaKTHOW paboThl M 71 Yac caMOCTOSITEIbHON PadOTHI.

CI)opMa HpOMC)KYTO‘IHOﬁ aTTeCTauuu: 3a4€T, 9K3aMCH.

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

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

Bubl yueGHO# pabOTHI, BKIIIOUYAs

CaMOCTOSITEJIbHYIO Pa0OTy OOyYarOIIMXCs 1 dopMmbl
TPYAOEMKOCTb TeKyILIero
(B Hacax) KOHTPOJISI
KoHnTakTHast paboTa npernonabarest ycrne-
o ¢ 00yJaloIUMuCs £ | Baemoct;
i Pasnen § CeMu- \c’é dopma
JUCLIATLTMHBI/ TEMbI § HAPCKHe o | Tpome-
Jlexyu (13 (TpaxT- E KYTOHOH
HUX nueckue) | KoHcyib- E arrec-
MEKTPOHHBIC | 3aHATUS (U3 Taluu g Talln1
4yackl) HUX g (o
3MeKTPOHHbIE & | cemectpam)
YJachl)
Hnmepnem sewieil u 22 (22) 40 (40) 12 40
MUKPOKOHMPOAAEPbL
1 | bazoBbie puHIMIIBI, 5 13@3) 00 1 0
CTaQHJIAPTHI U
apXUTEKTypa
2 | HampaBnenue 5 (303 0 (0) 2 2
MPAKTUYECKOTO
npuMeHeHus MHTtepHera
Bellen
3 | Obmme cBenaeHUs O 5 1303 6 (6) 2 4
MUK POKOHTpOJIIepax
4 | 3HaKOMCTBO C 5 1303) 10 (10) 1 8
miatopmoit Arduino u
ESP
5 | Cpena pa3paboTku u 5 1303) 10 (10) 2 10
SI3BIK
MPOrpaMMUPOBAHUS
MUKPOKOHTPOJIJIEPOB
Arduino
6 | LludpoBbie KOHTAKTHI 5 [3@3) 10 (10) 2 12
BBOJIa-BbIBOJIA, TUPOTHO-
VMITYJIbCHAS] MOIYJISLIUS
Hroro 3a 5 cemectp 18 (18) 36 (36) 10 36 | 3au (8)




7 | IIpencraBnenue nanHbix (6 |2 (2) 2(2) 1 2
Y TIPOTOKOJIBI TIepeiauu
JAHHBIX
8 | CeHCOpBI U aKTyaTOPBbI 6 122 2(2) 1 2
Bcmpausaemvie onepayuonnvie | 3 (3) 6 (6) 4
cucmemol
9 | Apxutekrypa 6 |1(1) 2(2) 1 2
BCTpariBaeMbIX
OIEPAMOHHBIX CUCTEM
10 | OnepauuonHas cucrema |6 |1 (1) 2(12) 1 2
Mbed: npumeneHue u
apXUTEKTypa
11 | MMKpOKOHTpOJLIEp 6 |1(1) 2(2) 2 2
STM32 u Mbed OS
Hnmepnem seweil 909) 24 (24) 10 25
12 | [IpoTtokosibl, ceTeBbIE 6 |1(1) 4 (4) 2 2
MOJIeJH, KJIacCupUKaus
cereit
13 | [IpoBogHbIE CETH 6 (22 4(4) 2
14 | becnpoBonHble U 6 122 4 (4)
CEHCOPHBIE CeTU
15 | OGnauHble TEXHOJIOTUN 6 122 6 (6) 4
16 | PazpaboTka mpoekra 6 122 6 (6) 13
Hroro 3a 6 cemectp 16 (16) 34 (34) 16 35| 9k3 (43)
Hroro uacos 34 (34) 70 (70) 26 71

4.2 Tl.ian BHeayIMTOPHOI CaMOCTOSITEJIHLHOH Pad0ThI 00yUaIOIHUXCSI 110

JUCHHUILINHE
CamocrosiTenibHast paboTa 00yJaloXCst
3at-
parbt
Bpe- VYuebno-
MeHH MeTony-
,vac. | One- YecKoe
Ce- Cpoku
HasBanue pasnena, (13 | HOUHOE obecre-
MecT . BBIITOJT
p TEMbI Bua camocrositenibHON paGOoThI HUX c | Cpeln- | YEHHe caMo-
pu- CTBO CTOA-
HEHUS .
MEHE TEJIBHOU
- padoTHI
HHUEM
HOoT

)
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Hanpasnenue Anst oB1ajeHNs SHAHUAMM: TeHNe 2 22) |4 bki.forlabs.r
y4eOHOM JIUTeparyphl, YTeHHe
MPaKTUYECKOro o HEeaen u
JIOTIOJTHUTEJIBHON JINTEPATYPBI,
MMPUMCHCHU A COCTaBJICHHE CXeM U TaOJIuLL u
NutepHera Bemeit
st 3aKpenieHus U CHCTeMAaTH3auN
3HaHMI1: paboTa C KOHCIIEKTOM JICKIIUit
OO6mue cBefeHrs 0 | /1S OBJIajennst SHAHUAMH: YTeHne 2 4 (4) |Tecr, |bki.forlabs.r
y4eGHOM JTeparypbl, YTeHHE
MUKPOKOHTPOJLIIEpax ; HeJen IMpoek |u
JIOTIONTHUTENLHON JIUTEPATY Db,
HCTIONB30BaHKe aylIuo- U Bueo-3amucet, | 1 T
KOMITBIOTEPHO TEXHUKH M MHTEPHETA
st 3aKpenJieHus ¥ CHCTeMAaTH3alun
3HaHMI1: paboTa C KOHCIIEKTOM JIEKIIUIA,
COCTaBJICHHE TIJIaHA U TE3UCOB OTBETa
3HAKOMCTBO C Anst oBaa/IeHHst SHAHUAMK: "TeHNE 2 8(8) [II3 bki.forlabs.r
o y9IeOHON JTUTepaTypbl
HHaTCbOpMOI/I HEICI u
Arduino u ESP Jas 3akpenJieHus U cuctemarusamuu | M
3HaHMI1: paboTa C KOHCIIEKTOM JIEKIIUii
st popMupoBaHust yMeHHii:
pelueHue 3aja4
Cpena pa3paboTKu 1 | /st OBJIajiennst SHARMSMMU: uTeHME 2 10 I3 bki.forlabs.r
4eOHOM JIUTEepaTyphl
SI3BIK Y panyp nenen | (10) u
IIPOrpaMMHMPpOBAHUS | [insa 3akpenjennsi u cucremaruzammn | M
MI/IKpOKOHTpOﬂ JIepOB 3HAHHT: pa60Ta C KOHCIIEKTOM J'[eKI_II/If/'I
Arduino .
s chopMupoBaHust yMeHHIl:
peliieHye 3a1aq
LInpoBbie KOHTAKTHI | /11 OBIa1eHNs SHAHMAMM: HTeHHE 2 12 I3 bki.forlabs.r
y4eOHO JTuTeparyphl
BBOJIa-BLIBOJIA, negen | (12) u
HIMPOTHO- st 3akpenuienus u cucremarnsanun | 1
UMITYJIbCHAS 3HAHUI: paboTa ¢ KOHCIIEKTOM JISKLIUI
MOAYJTALMSA s hopMupoOBaHUsI yMeHUII:
pelieHye 3a1aq
[IpencraBnenue Jist OBJIA/IEHAST SHAHMSIMH: YTEHHE 2 2 (2) |Tecr, |bki.forlabs.r
y4eOHOM JTUTEpaTyphl
HJaHHBIX U IIPOTOKOJIbI HEOEa II3 u
nepenayn JaHHbIX Jlis 3aKpenuieHust i cucTemaTusan | U
3HaHMI1: paboTa C KOHCIIEKTOM JISKIIUi
s hopmupoBaHusi yMeHmii:
pelieHye 3a1aq
Cencopsl 1 JList oBJajienusi SHANMAMU: YTenue 2 212) (II3 bki.forlabs.r
y9IeOHOM JTUTepaTyphbl
aKTyaTophl HEJeN u
st 3akpenienust U cuctemaruzamun | 1
3HaHMI1: paboTa C KOHCIIEKTOM JIEKIIUi
Jas chopmMupoBaHus yMeHHil:
peliieHye 3a1aq
Apxurekrypa Anst oB1afeHHs SHAHUAME: TeHHE 2 22) (Im bki.forlabs.r
y4eOHOM JTUTepaTyphl, YTCHHE
BCTPanBa€MbIX " HEaen u
JIOTIOJIHUATENILHOM JIUTEPATY PHI,
ONCPpallMOHHBIX VCTIONB30BaHKE ayIuo- U BUjeo-3amucedl, | U
CHUCTEM KOMITBIOTEPHOI TEXHUKH U HHTEpHeTa

st 3aKpenJieHds H CHCTeMAaTH3aluu
3HAHMIT: paboTa C KOHCIIEKTOM JICKIIUIA,
COCTABJIEHHE [JIOCCAPHSI
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6 OnepanmoHHas JL1st oBJIajiennst SHAHMSAMM: YTeHHe 2 22) (II3 bki.forlabs.r
4eOHOM JIUTEPaTypbl
cucrema Mbed: Y payp Hezen u
NNPUMCHECHUEC U s 3akpenienus U cucreMarmsamun | M
ApXUTEKTypa 3HAHUI: PaboTa ¢ KOHCIIEKTOM JIKLIMit
as hopMupOBaHUS] yMEHUIT:
peleHye 3a1aq
6 MUKpPOKOHTpOIUTep | /151 OBJIaeHNs SHARMSIMH: HTeHHE 2 2(2) (I3 bki.forlabs.r
4eOHOI JINTEPaTy bl
STM32 u Mbed OS |’ paivp Hezen u
st 3akpemienust u cucremarmsamun | 1
3HaHMI1: paboTa C KOHCIIEKTOM JISKIIUi
s chopmupoBaHust yMeHuii:
pellenye 3a1a4
6 [TpOTOKOJIBI, CeTeBbIe | /151 OBJIa/eHUs SHAHMSIMIL: \ITeHUE 2 212) (II3 bki.forlabs.r
JOTIOTHUTEBHOM JIUTEPATY PhI,
MoAeu, " HEOCI u
HCTIOIb30BAHKE ayAoO- M BULEO-3aIHCEH,
KJ1accuuKarys KOMIIBIOTEPHO TeXHUKH 1 UHTEpHETa u
cereit
st 3aKpenJieHns i CHCTEMAaTH3AuN
3HaHMI1: paboTa ¢ KOHCIIEKTOM JIEKLIUiA
6 [TpoBonHbIe ceTn JList oBJajiennsi SHANMSAMU: YTeHue 2 22) (II3 bki.forlabs.r
y4eOHOI TUTepaTyphbl
HEACI u
st 3akpenieHust U cucteMaruzamun | M
3HaHMI1: paboTa ¢ KOHCIIEKTOM JIEKLIUi
s hopmMupoBaHus yMeHHIl:
peliieHye 3a1a4
6 Becripoonuble Anst oB1ajeHns SHAHUAMMU: TeHNe 2 44) |13 bki.forlabs.r
y4eOHO JTuTeparyphl
CEHCOPHBIE CETU HEOen u
st 3aKpemvienust u cucremarmsamun | 1
3HAHUI: PaboTa ¢ KOHCIIEKTOM JIEKIIMiA
as hopMupoBaHUS] yMeHUII:
peleHye 3aa
6  |OGnaunsie Jlns opanenms smamwsmn: utenme | 4(4) |TI3 bki.forlabs.r
y4eOHOM JTUTEPaTy Phl
TEXHOJIOTIN HEaen u
st 3akpemienust u cucremarmsamun | 1
3HaHMI1: paboTa C KOHCIIEKTOM JICKIIUit
s hopmMupoBaHusI yMeHUIi:
peleHye 3a1aq
6 Paspaborka mpoekTa | [ OB1ateHus SHAHIAMI: 8 13 i bki.forlabs.r
COCTABJIEHHE CXEM ¥ TaOIHI]
Henelb | (13) u
st 3aKpenJieHus ¥ CHCTeMATH3aluN
3HaAHHA: 0(OPMIICHHE OTUYETOB,
TIOJITOTOBKA JIOKJIajia
Jas chopmMupoBaHus yMeHHil:
TO/ITOTOBKA TIPOEKTA WA TBOPYECKO#
padoThI
Oo6mas Tpy10eMKOCTb CaMOCTOSITEJIHLHOH PadoThI MO 71
JUCHUILINHE (Yac)
N3 HEuX 00beM CaMOCTOSATETbHON PAGOTHI C HCIOJIb30BaHIEM 71

JIEKTPOHHOTO 00yYeHUsI ¥ JUCTAHIHOHHBIX 00Pa30BaTeIbHBIX

TEeXHOJIOrHui (Jac)
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Bro/;keT BpeMeHN caMoCTOSATEeILHO PadoThI,

Hpel[yCMOTpeHHblﬁ y‘leﬁﬂbIM IVIAHOM IJI ,HaHHOﬁ AU CITUIIINHBI

(gac)

71

4.3 Conep:xanue yaeOHOro Mmarepmuasa

TpynoemMkocTb
JVCHUTLIAHEI (3.€.)

7

HaumeHoBaHye OCHOBHBIX
paszzaesnoB (MoIyJie)

WutepHeT Beweil 1 MUKPOKOHTPOJLIEPHI
BcerpanBaeMsle onepaliiOHHbIE CUCTEMBI

WNuTepuer Been

®opMBbI TEKYLLETO
KOHTPOJISA

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

dopma poMe:KyTOUHOM

3auer, 9K3aMeH

aTTeCTaliun

4.3.1. IlepeyeHb ceMHHAPCKUX, IPAKTHYECKHX 3aHSTHII 1 JJa00pPaTOPHBIX padoT

Ne pazpena n HaumenoBanue TpynoemkocTs,
Ne TEMBI CEeMUHApOB, yac. (u3 HUX | OueHounsle | PopMupyembie
/11 | AUCUMILIMHBI IPAKTUYECKUX U IEKTPOHHBIE | CpEICTBA KOMIIETEHLIUU
(monyns) J1a00PaTOPHBIX padoT 4achl)

I |3 ITpakTrueckas padora 1 | 6 (6) Tecr, He yka3ano!
(Paz6op mpoekTa) [TpoekT

2 |4 IMpaktiueckas padora 2 | 10 (10) I3 [IK-3 IIIK-P3.1
(ITonkmoueHne
koHTposuiepa no UART)

3 15 KackagupoBaHus 10 (10) I3 [1K-3 TITIK-P3.1
CKBaXXHOCTh CHTHaJIa 10 (10) II3 He yka3ano!

13




Ne paznena u HaunvenoBanue TpynoeMKocCTsb,
Ne TEMBI CEMHHApPOB, yac. (u3 HuX | OueHounsle | Popmupyembie
/T | AUCHUTLTHBI MPAKTUYECKUX U NEKTPOHHBIE | CPENCTBA KOMIIETeHIIUU
(Momyst) JTa00paTOPHBIX padboT Yachl)
5 |7 [MpakTryeckas padora 11 |2 (2) Tecr, I13 ITK-1 ITITK-
(Peanuzanms npoTtokona P1.1, IIK-1
A36yku Mop3e) [I1K-P1.4,
IK-1 TIIIK-
P1.5,I1K-2
[I1K-P2.1,
IK-2 TITIK-
P2.3, I1K-3
[I1K-P3.1,
IK-5 TITIK-
P5.1, IIK-5
IITK-P5.3,
ITK-1 TIIK-
P1.6, IIK-1
MI1K-P1.7,
IK-2 TITIK-
P2.4, T1IK-5
[I1TK-P5.4,
IK-16 PT-4.1,
IK-16 PI'-4.2,
[IK-16 PI'-4.3,
IK-16 PT-4.4
6 |8 [Mpaktuyeckas padora 4 |2 (2) I3 [TK-3 IIK-P3.1
(Ynpasnenue
OCBEIIECHHEM )
7 19 [MpakTuueckas padora 8 |2 (2) I3 [TK-2 IIK-P2.1
(TIoIKJTIOYeHME
MHUKPOKOHTPOJUIEPA K
cetu IHTEepHET)
8§ |10 [MpakTnueckas padora 6 |2 (2) I3 [1K-3 IIIK-P3.1
9 |11 [MpakTtuyeckas padora 7 |2 (2) I3 [IK-2 IIK-P2.1
(Taiimepsr)
10 12 [paktiueckas padora 8§ |4 (4) I3 [IK-2 TITIK-P2.1
(TIoIKJIIOYeHE
MUKPOKOHTpOJIIepa K
cetu VHTEepHeT)
11 |13 [TpakTnueckas padora 9 |4 (4) I3 He ykazano!
(PazpaboTka
HIMPOKOBEIIATETEHOTO
UART)
12 |14 [Tpaktyeckast padora 10 |4 (4) I3 I1K-3 TIITK-P3.1

(ynpasnenue no WiFi)
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Ne paznena u HaunvenoBanue TpynoeMKocCTsb,
Ne TEMBI CEMHUHApPOB, yac. (u3 HuX | OueHounsle | Popmupyembie
/T | AUCHUTLTHBI MPAKTUYECKUX U NEKTPOHHBIE | CPENCTBA KOMIIETeHIIUU
(Momyst) JTa00paTOPHBIX padboT Yachl)

13 |15 [MpakTryeckas padora 12 | 6 (6) I3 [IK-2 IIIK-P2.1
(openHab)

14 |16 Cozparb quarpamMmsl use- | 6 (6) Iz TIK-1 TIIIK-
case'oB P1.1, IIK-2
pa3pabaTeBaEMOro MI1K-P2.1,
MPOEeKTa [TK-5 IIIK-P5.4

4.3.2. Ilepeuenn TeM (BONPOCOB), BLIHOCHMBIX HA CAMOCTOSITEJILHOE H3yYeHHe

CaMOCTOSITeJIbHOI Pa0OTHI CTY€HTOB

00€eCIIeYnuTh MUTAHUE
CBETOIMOAOB COTJIACHO
3aJJaHHOMY YCJIOBHIO.

No D
. Tema 3ananue OpMupyeMa NIK
n/n KOMIIETeHIHSI
1 bBazoBble MpUHIIMIIBI, Dcce 0 CyIECTBYIOUINX IIK-2 TITIK-P2, |IIK-2 IIIIK-
CTaHJAPTHI U APXUTEKTYpa | ApXUTEKTypax [IK-3 IIIK-P3 | P2.1
MUK POKOHTPOJUIEPOB [1K-3 IIK-
P3.1
2 | Hampasnenue Hoknaa 0 BO3MOKHOCTSIX [TK-2 IIK-P2, | IIK-2 IIIK-
MPaKTUYECKOrO MIPUMEHEHU 1 UHTEPHETA [IK-3 IIIIK-P3 | P2.1
npuMeHeHus VHrepHera BellIen [K-3 TITIK-
Belen P3.1
3 | O0mme cBegeHus o [TnanupoBanue padorst Hay | [TK-2 TIIIK-P2, | ITK-2 II1K-
MUKPOKOHTPOJUIEPAX IIPOEKTOM [NK-3 TIIIK-P3 | P2.3
IIK-3 IIIK-
P3.1
4 | 3HaKOMCTBO C Muranue ceeronuonom (tpu | ITK-2 TTTK-P2 I1K-2 IITIK-
matopmort Arduino u BapUAaHTA) P2.1
ESP
5 | Cpena pa3pa®oTK¥ U s13bIK | .MaTpuyHas KJIaBHaTypa [NK-2 IIITK-P2 | [IK-2 IIIK-
[POrpaMMHUPOBAHU S P2.1
MUKPOKOHTPOJLJIEPOB
Arduino
6 | HuppoBbie KOHTAKTHI [upoTHO-UMITy/IbCHASA [IK-2 TITIK-P2 | [IK-2 IITIK-
BBOJa-BbIBO/IA, IIUPOTHO- | MOLYJISALIUS P2.1
MMITYJIbCHAs MOIYJISALIUSA
7 | IpencraBnenue aanHbX 1 | CoOparh mesh-ceTh Ha [TK-3 IIK-P3 | T1K-3 IIK-
MIPOTOKOJIBI NIEpeJaun OCHOBE KOHTposuiepoB ESP P3.1
JAHHBIX
8 | CeHCOpBI U aKTyaTOPhbI [MoaxsounTh cBETOAMONA [MK-2 IMIK-P2 | TIK-2 IIK-
TaKTOBYIO KHOIKH K IUIaTe U P2.1
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Ne Tema 3aganue dopumpyemast NIK
n/m KOMIIETEHITH S
9 | ApxutekTypa ITonroroBka cioBapst [IK-2 IIIK-P2, |IIK-2 IIIK-
BCTpanBaeMbIX TEPMUHOB M[NK-3 TITIK-P3 | P2.1
ONEPAIMOHHBIX CUCTEM I1K-3 TITIK-
P3.1
10 | ITpoTokosbl, ceTeBble IonxounTh I1K-2 TIIIK-P2 TIK-2 II1K-
MOJIENH, KJIacCuUKals | MUKPOKOHTPOJUIEPHYIO P2.1
ceren TUIaTy 1 HAOOp CEHCOPOB K
00JIaYHOMY CEpBHUCY.
11 | [IpoBogHbIE ceTn Pa3patotka nokanpHow yar | [1K-3 TITTK-P3 | [TK-3 TIIIK-
CUCTEMBI P3.1
12 | BectipoBogHbie 1 Hasurauus BHyTpu [IK-2 IIK-P2 | TIK-2 TIIK-
CEHCOPHBIE CETH nomenienust (BLE) P2.1
13 | OGnayHbIE TEXHOIOTUU [MonxmounThb T1IK-2 IIIIK-P2 I1K-2 IIIK-
MUKPOKOHTPOJLJIEPHYIO P2.1
iaty u Habop CeHCOPOB K
00JIaYHOMY CEpPBUCY.
14 | PazpaboTka mpoekrta ITogroroeuts npesennanuio | I[IK-1 ITIIK-P1, | ITIK-1 TITIK-
UJIeW TIPOEKTa U CIIocOO0B TIK-2 IITIK-P2, |[P1.1
JIOCTHKEHUS ETO I1K-3 IIIK-P3, |IIK-2 IIIIK-
peanusauuu IIK-5 TITIK-P5, |P2.1
IIK-16 PI'-4 [TK-3 TIIK-
P3.1
[TK-5 TIIK-
P5.1
[TK-5 TIIK-
P5.3
[TK-5 TIIK-
P5.4
IK-16
PI-4.2
IK-16
PI-4.3
IK-16
PI-4.4
4.4. MeTonuecKne YKa3aHUs M0 OPraHu3anui caMoCTOSTEIbHOIH PadoThl
CTYA€HTOB

CamocrosiTe/ibHasE padoTa CTYIEHTOB Bcex (hOpM M BUJOB OOYUYECHUS SIBJISETCS OJHUM U3
00s13aTENIbHBIX BUIOB 00Pa30BaTeIbHOM JEATEILHOCTH, 00ECIEUMBAIOIIEH pean3aliio TpeOOBaHMI
denepasbHBIX TOCYIaPCTBEHHBIX CTAHIAAPTOB BBICIIErO MPO(ECCUOHATBHOTO 00pa30BaHUs.
CoryacHO TpeOOBaHMSM HOPMATUBHBIX JOKYMEHTOB CAMOCTOSITe/IbHAS pabOTa CTYIEHTOB SIBJISETCS
00s13aTeJIbHBIM KOMIIOHEHTOM OOpa30BaTeNbHOrO Mpollecca, TaK KaKk OHa oOecrevyuBaer
3aKperUieHUe MOJyYaeMbIX Ha JIEKI[MOHHBIX 3aHATUAX 3HAHUU MyTeM MPHOOpPETEHHSI HABBIKOB
OCMBICJICHUSI M PACILIUPEHHS UX COIEPKaHMsI, HABBIKOB PELICHHUsI aKTyaJbHBIX MpoOeM (hopMup-
OBaHUsl OOILIEKYJbTYPHBIX U MPO(PECCHOHATBHBIX KOMIIETEHIIMHA, HAyYHO-HCCIIEI0BATEIbCKOM
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JeATeIbHOCTH, MOATOTOBKM K CeMUHApaM, JaOOpaTOpHbIM padoTaM, ciaue 3a4e€TOB U 9K3aMEHOB.
CamocrosiTesibHast paboTa CTYJAEHTOB IPeACTaBJisieT COOON COBOKYITHOCTh ayJAMTOPHBIX M BHEay-
JOUTOPHBIX 3aHATHH U padoT. CamocTosiTebHasE paboTa B paMKax 00pa30BaTeIbHOTO Iporecca B
By3€ pelliaeT CJAeAyoIlue 3a1a4u:

— 3aKpervieHue W paclipeHre 3HAHWUW, YMEHHH, MOJyYeHHBIX CTYJIeHTaMH BO BpeMs
ayJIMTOPHBIX W BHEAYAMTOPHBIX 3aHATHUH, MpEBpallleHhe UX B CTEPEOTUIIHI YMCTBEHHOW W
(puzmyecko aesTeIbHOCTH;

— HpI/IO6peTCHI/IC JOITOJITHUTCJIbHBIX 3HAHUW ¥ HABBIKOB I10 JUCHUITTIMHAM yqe6H0r0 IJ1aHa;

— (I)OpMI/IpOBaHI/IC U pa3BUTHUC 3HAaHUU " HAaBBIKOB, CBA3aHHBIX C HAY4YHO-
HCCH@IIOBaTeHBCKOfI OE€ATCIBbHOCTDBIO;

— Ppa3BHUTHE OPHUEHTAIIMM M YCTAaHOBKM Ha KaueCTBEHHOE OCBOEHHE 0Opa30oBaTEIbHOM
HPOTPaMMBl;
— pa3BHUTHE HABBIKOB CAMOOPTaHU3ALHH;

— CI)OPMI/IpOBaHI/IC CaMOCTOATEJIBbHOCTU MBbIIIJIICHUA, CIIOCOOHOCTH K CaMOpa3BUTHIO,
CaMOCOBCPHICHCTBOBAHWIO U CaMOPEAIN3allvuu;

— BHIpa0OTKa HABHIKOB 3((PeKTUBHOU CaMOCTOATENbHON MpodeccHoHaAIbHON
TEOPETUYECKOM, MPAKTUUECKON M yueOHO-UCCIIEe0BATEIbCKON JesITEIbHOCTH.

IloaroroBka Kk Jeknuu. KauectBo ocBoeHUs cofepkaHUsl KOHKPETHOW JAMCITUTIIAHBI
MPSIMO 3aBUCUT OT TOTO, HACKOJIBKO CTYAEHT caM, Oe3 BHEIIHEero MpUHYKAeHUs hopMupyet y ceds
YCTAaHOBKY Ha TOJTyYeHHE Ha JIEKITUSAX HOBBIX 3HAHWMU, TOTIOJHSIONIUX YK€ UMEIOIIUECS 110 JAaHHON
JUCHUIUIMHE. BpeMs Ha MOArOTOBKY CTYAEHTOB K [IBYXYacCOBOM JIEKIIMM O HOPMAaTuBaM
cocTaBigeTr He MeHee 0,2 Jaca.

IloaroroBka Kk mpakTu4eckomy 3aHsTHIO. [IoAroToBKa K MPaKTUUYECKOMY 3aHSTHIO
BKJIIOYAET CJIEYIOIIME JIEMEHThl CAMOCTOSITESIbHON AESTEIbHOCTH: YETKOE MPe/ICTaBIeHNE 1IeJN U
3aJjay ero NpOBEJCHUS; BbIJCJICHUE HABBHIKOB YMCTBEHHOW, aHAJUTUYECKOW, Hay4YHOU
AeATEIbHOCTH, KOTOPbIE CTAaHYT Pe3yJIbTATOM MPeICTOsIIer padoThl. BripaOGoTKa HABBIKOB OCYIIEC-
TBJISICTCSI C TIOMOIIBIO TIOyYEHUsT HOBOW MH(pOpMAIUU 00 U3ydaeMbIX MPOoIeccax u ¢ OMOIIBIO
3HAHMS O TOM, B KaKOW CTETNeHU B JaHHOE BPeMsl CTYAEHT BJlaJileeT METOJAMU HCCIIeJOBATEIbCKON
AeSATeIbHOCTH, KOTOPHIMH OH CTaHET TOJIb30BAaThCs HA MPAKTUUYECKOM 3aHATHH. [IoaroroBka k
MPAaKTUUECKOMY 3aHSATHUIO Hepeako TpebyeT momdopa Marepualia, JaHHBIX U CIEIHATbHBIX
WCTOYHHUKOB, C KOTOPBIMU MPEACTOUT yueOHast padora. CTyIeHTHl JOJIKHBI I0Ma MOArOTOBUTH K
3aHATUI0 3—4 nipuMepa (GOPMYJIUPOBKHM TEMBI UCCIIEIOBAHUSI, MIPEACTABICHHOIO B MOHOTpausix,
HAYYHBIX CTaThsIX, OTUETaX. 3aTeM OHM CAMOCTOSITEJIbHO OCYIIECTBIISIOT MOUCK COOTBETCTBYIOIINX
HMCTOYHUKOB, OMPEIEISIOT aKTyaJTbHOCTh KOHKPETHOTO HCCIIEeOBAHUS MPOIECCOB U SBJICHUH,
BBIJICJISIIOT OCHOBHBIE CIIOCOOBI JIOKA3aTe/IbCTBA aBTOPAMH HAYYHBIX Pa0OT IEHHOCTH TOTO, YeM OHHU
3aHUMAIOTCA. B XolIe camMoro NmpakTUUYECKOTO 3aHATHS CTYIEHTH CHadaja MpeaCTaBIsIOT
HaliJIecHHbIE UMW BapHaHTBl (hOPMYJIMPOBKH aKTyaTbHOCTH UCCIIEIOBaHM S, OOCYK/IAI0T UX U 000CHO-
BBIBAIOT CBOE MHEHME O HAWJIy4IlleM BapriaHTe. BpeMs Ha MOArOTOBKY K MPAKTUUYECKOMY 3aHSATHIO
M0 HOpMAaTUBaM cocTaBisieT He MeHee 0,2 yaca.

IIogroroBka K KOHTPOJbHOI padore. KoHTposnbHas pabora HazHavyaeTcs mocie
W3yUYeHUs ONPeeSICHHOTO pasziena (pa3/esioB) TUCIHUIUIMHBL U TPEJICTaBIIsIeT COOOW COBOKYITHOCTb
pa3BEpHYTHIX MMCbMEHHBIX OTBETOB CTYJAEHTOB Ha BOIIPOCHI, KOTOPhIE OHU 3apaHee MoJydaioT OT
npenogaBarenss. CaMOCTOsITENIbHAS TOATOTOBKA K KOHTPOJILHOW paboTe BKIIOYAeT B ceOs: —
U3y4yeHUe KOHCIEKTOB JICKIIMH, PACKPBIBAIOIIMX MaTepHall, 3HaHHUE KOTOPOTO IpPOBepsieTCs
KOHTPOJIbHON pa0OTOH; MOBTOpEeHUE Y4eOHOro marepuania, MOJyUYeHHOTO IMPHU MOATOTOBKE K
CEMHWHAPCKUM, IMTPAKTUYCCKUM 3aHATHAM U BO BPEMSA UX IIPOBEACHUA; U3YUYCHUC I[OHOJIHPIT@HI)HOPI
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JIUTEpaTypbl, B KOTOPOl KOHKPETU3UPYETCsl COJEPKaHUE MPOBEPSEMbIX 3HAHUM; COCTaBIEHUE B
MBICJIEHHOW (hOpME OTBETOB Ha MOCTABJIEHHbIE B KOHTPOJIBHOM paboTe BOMPOCHI; (POPMUPOBAHHE
MICUXOJIOTMYECKON YCTAHOBKY HA YCIEIIHOE BBIIIOJHEHUE BCEX 3a/aHuil. Bpems Ha moAroToBKy K
KOHTPOJIbHOHM padoTe N0 HOpMaTHBaM COCTaBJIseT 2 Yaca.

IloaroroBka kK 3k3aMeHy. CamocTosiTelbHAsi MOATOTOBKA K 3K3aMEHY CXOXa C
MOATOTOBKOM K 3auery, ocoOeHHO eciu OoH auddepenuupoBannsii. Ho o6beM ydeOHOTro
Marepualia, KOTOpLIfI HYXHO BOCCTAHOBUTH B MaMATH K 3K3aMCHY, BHOBb OCMBICJIINTL U MOHATD,
3HAYUTEJIBHO OOJIbIlIe, TOITOMY TpeOyeTcst OOoJblile BpeMEH! U YMCTBEHHbBIX YCHJIHMA. BaxHO
chopMUpPOBaTh LEJOCTHOE TPEACTABICHHE O COEPKAHWU OTBETAa Ha KaXJBIHl BOMPOC, YTO
Hpe/IoiaraeT 3HaHue Pa3HbIX HAYYHbBIX TPAKTOBOK CYIIHOCTH TOTO WJIM MHOTO SIBJICHHUSI, IPOLIECCa,
yMEHUE PacKpbIBaTh (PaKTOPHI, ONpPEACIIAIoNINe X MPOTUBOPEUUMBOCTh, 3HAHUE MUMEH YUYEHBIX,
U3y4YaBLIMX 00CyxaaeMylo pooiemy. HeoOxomumo Takske mpuBecTH HHPOPMAIHMIO O MaTepraiax
OMIIUPUYCCKHUX HCCHGHOB&HHﬁ, YTO YKa3bIBA€T HAa BCECTOPOHHIO IOATOTOBKY CTYACEHTA K
9K3aMeHy. BpeMs Ha MOArOTOBKY K 3K3aMeHY MO HOpPMaTHMBaM COCTaBisieT 36 4acoB aJis
OaKanaBpoB.

®opMbI BHEAYTUTOPHOH CaMOCTOSITEJIbHON Pa6oThI

Nndopmannonnslil nouck Lleas camocrosaTenbHON padOTH: pa3BUTHE CIIOCOOHOCTU K
MPOEKTUPOBAHUIO M TMPeoOpa30BaHUI0 YyUeOHBIX ACHCTBUA HAa OCHOBE pa3IUYHBIX BHUJOB
MH(POPMAIIMOHHOTO NoucKa. MH(pOpMalMOHHbIN MOUCK — MOMCK HECTPYKTYPUPOBAHHOW IOKYMEHT-
anpHOM MH@opmanuu. CNHUCOK COBpPEMEHHBIX 3aJay MH(POPMALMOHHOIO MOUCKA: pelIeHUe
BOIIPOCOB MOJIEJIMPOBAHUS; KJacCU(pUKaLMA JTOKYMEHTOB; (pUIbTpalus, KiaaccupUKalus
JOKYMEHTOB; IPOEKTUPOBAHKUE aPXUTEKTYP MOUCKOBBIX CUCTEM U IMOJIb30BaTEIbCKUX UHTEP(PENCOB;
u3BjeyeHre HHPopMauuu (aHHOTUpPOBaHUE U pedepupoBaHUE AOKYMEHTOB); BBIOOp
MH(}OPMAaIIMOHHO-TTOUCKOBOTO SI3bIKA 3alpoca B MOUCKOBBIX cucTeMax. CopepkaHue 3aJaHus Mo
BUAaM MOMCKA: MOUCK OMOIMorpadrueckuii — MOMCK HEOOXOAMMBIX CBEJEHUI 00 UCTOYHHKE U
YCTAHOBJIEHUWE €ro HaJuuMsl B CUCTEME APYrMX UCTOUYHUKOB. Bemercs mytem pasbicKaHUS
oubnuorpaduueckoil urdopmanuu u OudIMorpacdpuveckux Mnocoduin (MHGPpOPMAIIMOHHBIX
W3JIaHUI ); TIOUCK caMUX MH(OPMAITMOHHBIX UICTOYHUKOB (JOKYMEHTOB U U3JJaHUI), B KOTOPBIX €CTh
WM MOKET COAEpKaThCsl HyKHast ”H(OpMaLs; — MOUCK (PaKTUYECKUX CBEJEHUI, CoIepKaluXcs
B JIUTEepaType, KHUTe (Hampumep, 00 MUCTOPUYECKHX (pakTax M COOBITHSAX, O OuorpauuecKkux
JAaHHBIX U3 XKU3HU U JAEATEJIbHOCTH MUCATENs], YYEHOTO U T. 1.). BhilonHeHue 3ajaHust:

1) onpenenenue 0OIACTH 3HAHWIA;,

2) BBIOOD THIA ¥ KICTOYHUKOB JJAHHBIX

3) cOop MaTepraoB, HEOOXOAUMBIX JIJISl HATIOTHEHHSI MH(DOPMAIIMOHHON MOJIEIH;
4) orbop Hanboee MoIe3HoN UH(pOpMAaLIUH;

5) BeIOOp MeToga 00padboTKM MHMOpManuu (KiaccupuKaims, KiacTepusalus, perpecc-
WOHHBIN aHAIM3 U T.[.);

6) BBIOOp aropuTMa MOUCKA 3aKOHOMEPHOCTEHH;

7) TIOHUCK 3aKOHOMEPHOCTEH, (popMaIbHBIX MPABMI U CTPYKTYPHBIX CBsI3€H B COOpaHHOMN
MH(pOpMaLNY;

8) TBOpUeCKast HHTEepIpeTalys OyYeHHBIX pe3yJIbTaToB.

[Tnanupyemble pe3ynbTaThl CAMOCTOSITENILHON padOThl: — CIIOCOOHOCTh CTY/AEHTOB PellaTh
CTaHJApTHbIE 3a/Jauu NPO(ECCUOHAIBHON AEATEIbHOCTH HAa OCHOBE MH(MOPMAIIMOHHOW U
oubnuorpapuyeckoil KyJbTypbl C MpUMEHEHHEM HMH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX
TEXHOJIOTUI U C YYeTOM OCHOBHBIX TpeOOBaHMI WH(POPMALMOHHOW 0€30MacCHOCTH; TOTOBHOCTD
UCTIONIb30BaTh 3HAHME COBPEMEHHBIX MPOOJIeM HayKW M 0Opa30BaHMS IPH pelieHnu oOpa3oBa-
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TEJIBHBIX 1 HpO(l)eCCI/IOHaJ'IbHLIX 3aJa4.

Pa3pa6oTrka MyJbTHMeQUiIHON mpe3eHTamun llenn camMocTossTenbHON padOTHI
(BapuaHThl): — OCBOEHHE (3aKperuieHre, 0000IIeHre, CUCTeMaTU3alis) YIeOHOro Marepuania; —
oOecrieyeHre KOHTPOJIS KauecTBa 3HAaHUN; — (DOPMUPOBAHUE CTIEIIMAILHBIX KOMITETEHIINH, oOecre-
YUBAIOIIUX BO3MOXHOCTh pabOThI ¢ HH(OPMAIIMOHHBIMY TEXHOJIOTUSIMU; — CTAHOBJIECHHE OOIIIEK-
YABTYPHBIX KOMIIETEHIIMH. My/nbTUMeINiiHAS TIpe3eHTalusl — TMpeACTaBIeHUE COAepKaHUs
y4eOHOro Martepuaja, y4eOHOW 3a/laud C UCIIOJIb30BAaHUEM MYJIbTUMEAUNHBIX TEXHOJOTHUH.

Brimonnenne 3aJaHuA:

1. Dran npoeKTUpoOBaHUs: — OIpeJeeHUe Lesell UCTIONb30BaHUs Ipe3eHTaluu; — cOop
HEO0OXOJMMOro MaTepuasa (TeKCThl, PUCYHKH, CXeMBI U JIp.); — (OPMHUPOBAHUE CTPYKTYpPHI U
JIOTMIKY TI0/Ia4X MaTepuaa; — CO3JaHue MaIKK, B KOTOPYIO MIOMEIleH COOpaHHBII MaTepuall.

2. Dran KOHCTPyHUpOBaHUs: — BbIOOp mporpamMmsl MS PowerPoint B MeHI0 KoMIbloTepa; —
olpeJieieHre Jn3aiiHa CJIaliJJoB; — HATOJHEHUeE CJIAiIOB COOPAHHOW TEKCTOBOUM WM HATJISTHON
uHopmalmeil; — BKIOYeHUE 3PPEKTOB aHUMALUU U MY3bIKQJIBHOTO COIPOBOXIEHUS (IpU
HEOOXOIMMOCTH); — YCTAaHOBKA peXUMa MOKa3a CJIaiA0B (TUTYIbHBIN CIai[, BKIIOYAOIIUNA HauMe-
HOBaHUe Kadeapsl, Iie BHIIOIHEHa padoTa, Ha3BaHUE MPE3EHTAIUH, TOPOJ ¥ TOJT; COMlepXKaTeIbHbIN
— CNKCOK CJIAiJIOB MPE3eHTAIIUHU, CTPYMIAPOBAHHBIX MO TEMaM COOOIICHUS; 3aKTI0YUTEIbHBIN
CJIAi]l COAEPKUT BBIBOJIBI, MIOKENIAHUS, CIICOK JIMTEPATypsbl U 1p.).

3. DTan MOAEeIMPOBAHUS — MPOBEpPKAa U KOPPEKIUs MOJArOTOBJIEHHOTO Marepuala,
oIpe/ieIeHre MPOIOKUATEILHOCTH €r0 IEMOHCTPALIUK.

[Tnanupyemsble pe3yabTaThl CAMOCTOSITENIbHON pabOThl: — TOBBIIIEHUE MH(POPMAIIMOHHON
KYJIbTYpBl CTYJEHTOB M oOOeclevyeHHe MX TOTOBHOCTHM K HMHTErpalid B COBPEMEHHOE
MH(POPMAITMOHHOE MPOCTPAHCTBO; — CIIOCOOHOCTh pelaTh CTaHAAPTHHIE 3a[Ja4d MpOodeccuoH-
QJIBHOW JIeSITeIbHOCTU Ha OCHOBE MH(OPMAIIMOHHOW U OMOMMOrpaduueckoil KyJIbTyphl C TIpHUMe-
HEHUEM I/IH(I)OpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHbIX TEXHOJIOTUH U C YUYE€TOM OCHOBHBIX Tpe6OBaHI/I171
MH(POPMAIIIOHHON O€30MaCHOCTH; — CIIOCOOHOCTh K KPUTUYECKOMY BOCHPUSTHIO, 00OOIIEHUIO,
aHaM3y NpodecCHOHATLHON MH(OpPMAIIK, TIOCTAHOBKE TIEJTU ¥ BHIOOPY IMyTeH ee JOCTHKEHUS; —
CIIOCOOHOCTH NMPUMEHSTh COBPEMEHHbIE METOIMKH U TeXHOJIOTMH OPraHU3alliM U pean3aliu
00pa30BaTeNILHOTO TMpoIecca Ha Pa3IMYHbIX 00pa30BaTEIbHBIX CTYMEHSIX B Pa3IMYHBIX 00pa3oBa-
TEJIbHBIX YUPEKASHUSIX; — FOTOBHOCTb MCIIOJIb30BAaTh MHIMBU/IyalIbHbIE KpeaTUBHbBIE CIIOCOOHOCTH
1J1s1 OPUTMHAJIBHOTO PELIEHUs] UCCIIeIOBATEIbCKUX 3aau.

B ®BI'OY BO «UI'Y» opranu3zanus caMOCTOSATEIBHON paOOTHl CTYIEHTOB periaMeHT-
upyetcs [lonoxeHreM 0 caMOCTOSITEIbHON padoTe CTYIEHTOB, PUHIATHIM Y4eHbIM coBeToM UT'Y
22 wiona 2012 1.

4.5. [IpumepHasi TeMaTHKa KypCOBBIX padoT (IPOEKTOB)

[To naHHO¥ TUCHUTUIMHE BHIMOJHEHUE KYPCOBBIX MPOEKTOB (padoT) He TpeycMaTpUBaeTCs.

V. YAEBHO-METOINYECKOE 1 UTH®OPMAIIMOHHOE OBECIIEYEHUE
JUCIHUILJIMHBI (MO VJIA)

a) OCHOBHAas JUTepaTypa

1. Kyty30B, O. U. NTHpOKOMMYHUKAIIMOHHBIE CUCTEMBI U CETU [DneKTpoHHbIN pecypce] / O.
N. Kyry3os, T. M. Tarapuukosa, B. B. llexaHoBckuil. - DIeKTpOH. TeKCTOBbIE AaH. - CaHKT-
[MerepOypr : Jlanb, 2020. - 244 c. - OBC "Jlanp". - Heorpanud. gocty. - ISBN 978-5-8114-4546-2
:b. .

2. Jlio6anosuy, bumn. ITpocroit Python. CoBpemeHHbIN cTHIIL TiporpaMmmupoBanus [Tekcr] :
Hayy. u3f. / b. Jllo6anosuu. - CII0. : ITutep, 2019. - 476 c. ; 23 cMm. - (Becrcennepst O'Reilly). -
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[Tep. uzn. : Introducing Python / Bill Lubanovic. - Beijing. - ISBN 978-5-4461-1054-4 : 1171.20
p.

0) 1ONMOJHNTEIbHASI JUTEePaTypa

1. T'enpoyx, C. C. Cetu DBM u TeneKOMMYHHMKalMM. APXUTEKTypa MU OpraHU3aIus
[DnexTponHbIil pecypc] : yuebHoe nocodue / C. C. I'enbOyx. - DIEKTPOH. TEKCTOBbIE JaH. - CaHKT-

[MetepOypr : Jlanb, 2019. - 208 c. - DBC "Jlanp". - Heorpauuu. goctyn. - ISBN
978-5-8114-3474-9 : b. ..

2. CamyiinoB, Koncrantun EBrenbeBuu. CeTH M TEJIEKOMMYHUKALUU [DJIEKTPOHHBIN
pecypc] : YueOnuk u npaktukym 11 By3oB / K. E. Camyiinos, B. B. Bacunesckuii, H. H. Bacun,
A. B. KoposbkoBa. - DeKTpoH. TeKcToBble naH. - Mocksa : IOpaiit, 2020. - 363 c. - (Boicuiee
obpazosanue). - DBC "lOpaiir". - Heorpanuu. gocrym. - ISBN 978-5-534-00949-1 : 949.00 p.

B) IeproguYeCcKas JuTeparypa

1. ABTOMaTHKa U TEIEMEXaHUKa

2. IIporpaMMupoBaHue

3. MIcKycCTBEHHBIN MHTEJUIEKT U IPUHSATHE PEIIEHUM

r) 6a3pl JaHHBIX, HH()OPMAOHHO-CIIPABOYHbIE 1 TIOMCKOBbIE CHCTEMbI
Her.

B cootBetctBuu ¢ 1. 4.3.4. PI'OC BO, oOyyaonmmcs B TeueHUE BCEro neproaa o0yueHust
o0ecriedeH HEOrpaHWYEHHBI NOCTYN (yHaJeHHBIA JOCTYH) K 3JeKTPOHHO-OMOIMOTEYHBIM
CHCTEMaM:

— OrTKpbiTass 27MeKTpoHHasE 0a3a pecypcoB W HCCIENOBaHUN «YHHBEPCUTETCKas
nHpopmannonHas cucrema POCCUS» [DnekTponHsil pecypc] : cait. — Pexxum gocryna:
http://uisrussia.msu.ru 6€cCpOUHBII

— TocynapcrBenHas uHdopmanuoHHass cucrema «HanuoHanbHas 3J€KTpOHHas
oubnmoTeka» [DNeKTpoHHbIA pecypc] : caidT. — Pexum gocryna: http://H30.pd. H6eccpounslii

— Hayunas snektponnas ouonuoreka «ELIBRARY.RU» [DnekTpoHHBINA pecypc] : cauT. -
Kontpakt Ne 148 or 23.12.2020 r. Akt or 24.12.2020 r. Cpok neiictus no 31.12.2022 r. —
Pexxum pocryna: http://elibrary.ru/

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

— 3BC 243 «bubnuorex». ['ocynapctBennblii KOHTpakT Ne 019 ot 22.02.2011 r. OO0
«bubnunorex». JlunensnonHoe corinamenue kK [ocynapcTtBeHHOMY KOHTpakTy Ne 019 ot
22.02.2011. Cpok peiictBusi: 6eccpounsiii. — Pesxxum mocrtyna: https://isu.bibliotech.ru/

— 3BC «Pykont» LIKB «Bbudkom». Ne 04-E-0343 ot 12.11.2021 r. Akt Ne 6K-5195 ot
14.11.2021 r. Cpok gerictBust no 13.11.2022r. — Pexxum nocryna: http://rucont.ru

— 9BC «Aibykc.py/ibooks.ru» OO0 «Aiidyke». Konrpakr Ne 04-E-0344 or 12.11.2021
r.; Akt ot 14.11.2021 r. Cpoxk aevictBusi o 13.11.2022 r. — Pexxum goctyna: http://ibooks.ru

— DnekTpoHHO-OubOMKoTeuHass cucremMa «IBC IOpaiit». OO0 «DuekTpoHHOE
usparenbctBo IOpaiiT». Kontpakt Ne 04-E-0258 ot 20.09.2021r. KonTtpakt Ne 04-E-0258 ot
20.09.2021 r. Cpok geiictBus o 17.10. 2022 r. — Pexum gocrtyna: https://urait.ru

— VB UBUC. Konrpakr Ne 04-E-0347 ot 12.11.2021 r. Akt ot 15.11.2021 r. Cpok
neiictBus ¢ 01.01.2022 no 31.12.2022 r. — Pexxum gocryna: http://dlib.eastview.com

— DnekrponHas oudnroreka UJI I'pedbernnkoB. Kontpakt Ne 04-E-0348 ot 12.11.2021r.;
AKT Ne 348 or 15.11.2021 r. Cpok neiictBus ¢ 01.01.2022 no 31.12.2022 — Pexum nocryna:
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http://grebennikon.ru

VI. MATEPUAJIBHO-TEXHUTYECKOE OBECIIEYEHUE JINCIIMITIJINHBI

6.1. YueOHO-J1a60paTOpHOE 0060pPYy/10BaHNE

HaumeHoBaHue
CITEIMAJILHBIX TTOMEIIEHUH 1
OMELLEHNN 11
CaMOCTOSITEJTHHON PaOOTHI

OcCHAILIEHHOCTD CITELUAJIbHBIX
MOMEILEHUNA U MIOMELEHNN 111
CaMOCTOSITEJTHHON PaObOTHI

IlepedeHp MMIIEH3MOHHOTO
IPOTrPaMMHOTO 0OecTiedeH s
PexkBU3HTE TOATBEPKAAIOLLIETO
JOKyMEHTa

CnenuanbHble TOMEIICHMS:
VueOHast aymuTopust ist
TIPOBEICHU ST 3aHATUI
JIEKIIUOHHOTO U
CEeMHMHAPCKOTO

THIIA, TEKyIIero KOHTPOJI,
MIPOMEXYTOUHOM
aTTecTalyu.

Aynutopusi 000pyIoBaHa
CreIaIM3UPOBAHHON YUeOHOM
MeOesbio, TEXHUUECKUMU
cpefcTBaMu 0OyUYeHUs], CITyKaIuMHU
IUTs1 TIpeficTaBjIeHusI TH(OpPMAIu
OOMBIIION ayIUTOPHU:

HoytOyk(AserAspirev3-5516
(AMDA10-4600M 2300 Mr)) (1
HITYKa) C HEOr PAHUYEHHBIM
JOCTYIIOM K ceTu VIHTepHeT;
ITpoektop Vivitek, sxpan
ScreenVtdiaEcot- 3200¥200MW
1:1, KOIOHKH, HAOOPBI
JIEMOHCTPALIMOHHOTO 000PYIOBAHM S
¥ yueOHO-HAIJISIHBIX TOCOOUH,
o0ecrevyrBaIe TeMaTHIeCKUe
WLTIOCTPALIMK, COOTBETCTBYIOIIHE
paboyeii mporpaMmme JUCITLTAHBI
«APXUTEKTYPHBIN MOIXO/ K
Pa3BUTHIO IPEIPUATUAN U
MH(POPMAIIMOHHBIX CHCTEM>.

Vuebnas nadoparopusi:
KOMITBIOTEPHI JJ151 TIPOBENICHU ST
MPaKTUIECKUX padoT (CUCTEMHBIN
6110k AMDAthlon-64 X3 445 3100
MI11), Monutop LG F1742S (2
mryku), Moautop ViewSonic
VA703b(24 mityku) ¢
BO3MOKHOCTBIO MOJIKJIIOUEHHU ST K
cetn «MIHTEpHET» M OOecTieueHreM
JOCTYIa B EKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTEIbHYIO
Cpe/ly OpraHu3aluu; MpoeKTop Sony
XGA VPLSX535, skpan
ScreenVtdiaEcot- 3200*200MW
1:1

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

Microsoft Office:
0365ProPiusOpenStudents
ShrdSvr ALNG subs VL NL I
MthAcdmsStdnt w/Faculty
(15000 muueH3uii)

Kaspersky Endpoint Security
As10U3Heca- CTaHJAPTHBIN
Russian Edition. 15002499
Node 1 year Educational License
Ne
1B08-170221-054045-730-177

BusinessStudio JIunenszusa Ne
7464 (6eccpodHo)
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CrienasibHble IOMEIICHUS:
KOMITBIOTEPHBIN KJ1acc
(yueOHast ayquTopus) Uist
TPYIIIOBBIX U
VHIVBUIYaTbHBIX
KOHCYJIbTAIIUiA, KYpPCOBOTO
MPOEKTUPOBAHHUS
(BBITIOTHEHU 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

HanmenoBanne Cpoxk peiicTBus
Oo0ocHoBanne s Harta BbI1auu
Ne | IIporpammuor | Kos-Bo npasa
noJans3o0Banus IO JIMIeH3HH
0 MPOJYKTA MOJIb30BaHUsI
1 | Python 1 Vcrnoust npaBoobGnagartes Ycnosus Ycnosus
npaBoobnaartesis | mpaBoodIasaTess
2 | Microsoft Visual | — VesoBust npaBoobnagatesist Ycnous VYenosust
Studio npaBoodnagaTesns | mpaBooOIaaaTesst
3 | Arduino IDE 40 'YcnoBust UCIIOIB30BAaHUS 10 CChUIKE: Ycnous VYcnosust
https://github.com/arduino/Arduino/blob/master/license.txt | mpaBooOnagaress | mpaBoodIaaaTess
4 |Mbed Studio 40 YcI10BYS MCHONIBb30BaHMUSA 110 CCBUIKE: YcnoBus Ycnosus
https://os.mbed.com/licenses/mbed-studio-license/ npaBoodnagaTesns | mpaBooOIaaaTesst

6.3. Texunueckue u 3JeKTPOHHBbIE CPeICTBA

Metoanyeckor CUCTEeMOM MpenoAaBaHusl MPEAYCMOTPEHO UCMOIb30BAHNE TEXHUYECKUX U
NEKTPOHHBIX CPE/ICTB OOYUYECHHUsI U KOHTPOJISI 3HAHWIA CTYAEHTOB: MyJbTUMEIUIIHBIE ITPE3eHTAIINH,

(pparmenTs! prIILMOB.

VII. OBPA3OBATEJIbHBIE TEXHOJIOI'N

HpI/I peam3anuun NporpaMmmMbl ﬂaHHOﬁ AUCHUTIIAHBL UCIIOJIB3YIOTCA pAa3JIMIHbIC 06pa3OBa-
TCJIbHbIC TEXHOJIOTUU, B TOM YHUCJIC IJICKTPOHHOC O6y‘{eHI/I€ N JUCTAaHIOMOHHBIC O6pa3OBaT€JII>HbIC

TEXHOJIOI'MH.

[MpoGremHoe oOyueHue

CITOCOOHOCTH

Coznanue B y4eOHOU AeSITeTbHOCTH TIPOOIEMHBIX
CHUTYAITUI U OpraHU3alus aKTUBHOM
C&MOCTOHTCHBHOﬁ ACATCIIBHOCTU yqaumxc;{ 110 UX
pa3pelieHuio, B pe3y/IbTaTe Yero MpOUCXOIUT
TBOp‘ICCKOG OBJIaJICHUE 3HAHUAMMU, YMCHI/IHMI/I,
HaBBIKAMU, Pa3BUBAIOTCS MBICJUTEIIbHBIC
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HccnepoBarenbckye METO/IBI B O6y‘{eHI/II/I

oOyyaroierocst

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

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

00yYaloIXcst

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

WHpopMaliMOHHO-KOMMYHUKAIMOHHbIE

V3meneHue 1 HeOrpaHMUEHHOE OOOralleHue

TEXHOJIOTHH colepkaHusi 00pa30BaHMsl, UCTIONb30BAHUE
WHTETPUPOBAHHBIX KypPCOB, JOCTYII 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

npuMeHeHus1 HtepHera
BeEILEN.
PazpaboTka mpoexTa.

Ne KoHTposmpyemble TeMbI KomnereHmu, KOMIIOHEHTHI
Bun koHTpOA
n\1t (pa3nesnsbr) KOTOPBIX KOHTPOJIUPYIOTCA
1 Scce ba3oBbie npuHIMIIEL, T1K-2 IIIK-P2.1, ITIK-3 IIK-
CTaHAAPTHI U APXUTEKTYpA. P3.1
2 | Hoxman/mpesentaums | Hanpasnenue npakruyeckoro | [IK-2 TITIK-P2.1, TTK-3 IIIIK-

P3.1, IIK-1 IIIK-P1.1, I[TIK-5
MIIK-PS5.1, ITK-5 IIIK-P5.3,
[TK-5 TITIK-P5.4, TIK-16
PI-4.2, I1IK-16 PI'-4.3, I[IK-16
Pr-4.4
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Tect OO01ye cBeeHus o TIK-1 TITIK-P1.1, TIK-1 IITIK-
MUK POKOHTpPOJIIepaXx. P1.4, TIK-1 IITIK-P1.5, ITIK-2
[IpencraBnenue JaHHBIX U IIIIK-P2.1, TIK-2 TIIIK-P2.3,
npoTtokosisl iepegauu aanubix. | [1K-3 TITNK-P3.1, T[TK-5 TIIK-
P5.1, TIK-5 TIIK-P5.3, TIK-1
[II1K-P1.6, I1K-1 ITIK-P1.7,
T1K-2 IITIK-P2.4, TIK-5 ITIIK-
P5.4, IIK-16 PI"-4.1, [IK-16
PI-4.2, IIK-16 PI'-4.3, TIK-16
PI-4.4
[TpoekT OO01mye cBeeHns o T1K-2 TITIK-P2.3, TIK-3 TITIK-

MHUKPOKOHTPOJLIepax.

P3.1

IIpakTnyeckoe 3aganue

3HaKOMCTBO C IJIaT(POPMOi
Arduino u ESP.

Cpena pa3paOOTKU U SI3bIK
IPOrPaMMUPOBAHUS
MUKPOKOHTposuIepoB Arduino.
[{urdpoBble KOHTAKTHI BBOAA-
BBIBOJIA, ITMPOTHO-UMITYJIbCHAS
MOJTYJISIIIHSI.

[IpencraBneHue 1aHHBIX U
IIPOTOKOJIBI TIepeaur JaHHbIX.
CeHcopsl ¥ aKTyaTOpBHI.
ApXHTEKTypa BCTpanBaeMbIX
OIEepaLIMOHHbIX CUCTEM.
OnepanmonHas cucrema Mbed:
MPUMEHEHUE U APXUTEKTYpA.
MukpokonTtposuiep STM32 u
Mbed OS.

[TpoTOoKOJIBI, CETeBbIE MOZIEIH,
KJ1accuuKalys ceTen.
[TpoBogHbBIE CETH.
BecnipoBoaHbIE U CEHCOPHbBIE
CeTH.

OO6nayHbie TEXHOIOTUH.
Pa3paboTka rpoekTa.

IIK-3 TITIK-P3.1, TIK-2 IIIIK-
P2.1, I[IK-1 IIIK-P1.1, I1K-5
[I1K-P5.4

['moccapwmii mo
npeaMeTy

ApPXUTEKTYypa BCTpAaBaEMBbIX
OIepaliOHHbIX CUCTEM.

[TK-2 IIK-P2.1, ITK-3 TITK-
P3.1

HpI/IMepI)I OICHOYHBIX CPEACTB IJdA TEKYHIEro KOHTPOJIA

JleMOHCTpanMOHHBII BAPHAHT TeCTa

1. 3adanue c edunuurvim eviOopom. Buibepume ooun npasunvhbvlii omeem.

3aKoH OMa CBA3BLIBAET

a. HaHpﬂ)KCHI/IC, CUJIy TOKa, COIIPOTHUBJICHUE

b. Cuily TOKa, EMKOCTh COITPOTUBJIEHUE

c. Cuiy TOKa, HarpsiKeHUe, CONPOTUBIIEHHE
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d. HanpsixeHue, MOIITHOCTb, COMTPOTUBIIEHHE

2. 3adanue ¢ eOuHUUHbIM 8b100pOM. Buibepume 00uH npasunvibili omeen.
dusruecKUM HOCUTENIeM CUTHAJIa SIBJISIETCS /171 MUKPOKOHTpOJIIepa SIBJISAETCS:
a. Cuna Toka

b. Comnporusienue

c. Ceer

d. Temneparypa

e. Hanpsixenue

3. Badanue ¢ edunuunvim 8b100pom. Bvibepume 00ur npasunvislii omeen.

[Ipu nmogxnouenun S5V----- button----A2 Kakue 3Ha4YeHHs MBI OyleM IOJydyaTh MpHU
analogRead(A2), ecin kHonika OTKPBITA:

a.or 0 oo 1023

b. HOJIB

c. 1023

4. Baoanue ¢ eOuHuUHbLIM 6b100pOM. Bbibepume 00uH NPasunbHbIL Omeen.
[Tpu padore ¢ MQTT ecth (cepBep=0pokep):

a. OnuH BUJ KJIMEHTOB, OJJVH BH]l CEPBEPOB

b. OauH BU KJIMEHTOB, Ba BUJA CEPBEPOB

c. /IBa BHJa KJIMEHTOB, [IBA BHUJIA CEPBEPOB

d. [IBa BU/1a KJIMEHTOB, OJIMH BUJI CEPBEPOB

5. Baoanue ¢ mrodcecmeerHvim 8bl00poM. Bolbepume 2 npasunvhvix omeema.

Ectp cnenyromme ceHcopel 1no 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 noamucke Ha
JaHHbIE TOJBKO O BiaxHOCTH (humidity) MOXKHO:

a. HyxHo BbI3BaTh MeTO[ subscribe() nBa pasa u ucrnonp3oBars wildcard
b. Beizeath Metof subscribe() Tpu paza

c. HyxHo BbI3BaTh MeTO[ subscribe() onuH pa3 u ucnons3oBars wildcard
6. 3adanue ¢ eOuHUUHbIM 8b100pOM. Bolibepume ooun npasunvhwviii omeem.
BuiOepute BepHBIC yTBEpKIACHUS:

d. HpI/I MOAIIMCKE MOXHO YKa3aTb IHapaMcETp KOTOprI O3HA4Yac€T HAACKHOCTb JOCTABKH
JAaHHBIX.

b. bpokep coequnsier publisher u subscriber, nanee nepempaya JaHHBIX UAET MO MPUHIIUITY
p2p Mexnay publisher u subscriber.

c. MQTT Opoxkep xpanut ouepeap nociaeanux 1024 coodiieHuid Mo KaxaoMy TOMUKY,
KOTOpPbIE MOKHO 3aIPOCHTh

d. MQTT nognepxkuBaeT OQHOrO MOAMUCUMKA IS KaKI0TO TOMHUKA, ISl JOCTABKY TaHHBIX
oT omHOro publisher ko BceM moamucurkam Opokep (GOpMUPYET TONUKU CaMOCTOSITENILHO,
MOJMUCYUKY y3HAIOT KOHKPETHBIE TOMUKU 00 9TOM CJIeIaB 3apoc K OpOKepy Ha ompeJieieHHbIe
JaHHbIe

7. Badanue ¢ eOuHuuHbIM 8b100poM. Bvibepume 00uH npagunbHblii omeem.

Hs HapesxxHou otripaBku gaHHbIX 0 MQTT ucnonb3yercst QoS
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a.2

b. 1

8. Baodanue c eduruurvim evibopom. Bvibepume ooun npasunvivlii omeem.
[Tpu 3anmucy B CIBUTOBBIN PErHCTP 8 OWT U BBIBOJIE HAPYKY:

a. 3aIKCh 3aHUMAET KOHEYHOE BpeMsl paBHOE CyMMe [UIMTEIbHOCTEN MITY/IbCOB HA JIMHUU
SH_CP mutioc aymtenbHOCTh cMHXpouMItysibca Ha iuHu ST_CP.

b. 3anuch 3aHUMAeT KOHEYHOE Bpe€MA paBHOE CyMME ,ILJ'IHTCJ'IBHOCTCﬁ HUMITYJIbCOB Ha JIMHUN
SH_CP IUII0OC BpEMA IIEpeAavYr NAaHHBbIX HAa JIMHUU DS mmoc BpeMsA CUHXPOUMITYJIbCA HA JIMHUU
ST_CP

C. 3allMCh 3daHUMACT KOHCYHOC BPEMA paBHOC CyMME HHHTeHBHOCTCﬁ HUMITYJIbCOB HA JIMHUU
SH_CP

d. Bce OMTBHI OKa3BIBAIOTCS Cpa3y Ha CBOM MecTax (Ha HOXKaxX perucTpa, BbICTABIISETCS
HYKHO HallpsKEHUE)

8.2. OueHovHbIe cpeACTBA /1JIsI IPOMEKYTOUHON aTTeCcTallu
Bomnpocsl k 3auery:

1. Hpunaun padoTsl cBetoauoaa. [lagenue HampsikeHUs Ha cBeToauoae. MaKkcUMaTbHBIN
TOK uepe3 cBeToguol. Cxema NOJKII0YEHUs CBETOAMOJA K MCTOYHUKY TOKa. Pacuer HomuHana
pesucropa.

2. IopkaounTe ABAa MUKPOKOHTPOJIJIEpa KaK MOKa3aHO Ha pUCYHKe Huxke. OauH u3
MUKpOKOHTposiepa Oyaer Master, a apyroit Slave. Master OyneT coOuparh JaHHBIE CO CBOUX
CEHCOPOB M MPOCHUTD Slave, Tak ke coOpaTh JaHHBIE CO CBOMX CEHCOPOB M OTIIPABHTH UX 1O Serial.
Takum oOpazom y Master OyaeT MOMHBIA HA0Op JAaHHBIX (CEHCOPHI MOJAKIIOUYEHHbIe K Slave u
Master). Master o01maercs ¢ Mmojib30BaTesieM U OT/IaeT eMy Bce JIaHHbIe. Slave Tak ke MOXKeT ObITh
noakaoued K [IK ansa ortnaaku. Jnsg kommynukauuu Slave-IIK, Master-IIK ucnons3syercs
oOBIYHBIN amnmaparHeiid Seiral. s oOmenus Slave-Master ucrnosb3yeTcs mporpaMmmHbIi Serial.
3aganue: NoAKIIOYUTh 10 1aTYMKOB K 2 MUKPOKOHTPOJIJIEpaM M MOJTydaTh UX U3MEpPEHHUs yepe3
OIVH MMUKPOKOHTpoJIIep Master (3agaHnue MOXKHO BBIITOJTHUTh B CUMYJISATOPE)

3. ITogk/II0YuTh JBa CBETOAMONA K MUKPOKOHTPOJUIEPY. 3allpOrpaMMUpPOBATh CBETOAUOIbI
Tak 4ToOBI, nepBbii cBeTmiics 0.25 cexkynapl v 0.25 cekyHpl He cBeTuiIcs; Bropoll — (.45 cekyHay
ceetwiicsl (.15 cekyH/bl HE CBETUJICS

4. TIoaKTIOUUTh JATYMK K MUKPOKOHTPOJUIEPY MCIHOJIb30BaTh BCTPOEHHBIN CBETOAMO.
[TokazaHusa JaTUYUKOB OTIPABIATH MO Serial, TOJBKO MO 3aMpoCy C KOMIIbIOTEpa, MOTOYHAS
OTIpaBKa OyJdeT CUUTaTh HE KOPPEKTHBHIM BHIIOJHEHUEM 3aJaHus. KoMmbloTep Mo JaHHBIM 00
OCBEILEHHOCTH MPUHUMAET PellieHre O BKIIOYEHUH WJIM BHIKIIOYEHUM CBETOAMONA. YIIpaBlieHUE
CBETOIMOAOM PEATM30BAHO Yepe3 OTIPABKY KOMaHIbl HA MUKPOKOHTpoJLIep no Seiral.

Bonpock! k 3k3aMeHy:

1. Ucnonb3yss 3 MUKPOKOHTPOJUIEPA PEajnu30BaTh MOJENb YIPABISEMOU CBETOIUOAHOU
JeHThl. Kax sl MUKPOKOHTpPOJLIEP (KPOME caMOro MEPBOro M MOCIEAHEr0) UMEET CBA3b C IByMs
coceJIMU — C OJIHOTO OH MPUHUMAET JaHHble Apyromy otipasiser. IIpuem naer Ha muHax O u 1,
a ornpaBka Ha nuHax 10 u 11. Kaxapiii MukpokoHTposuiep koHTposnupyeT oguH RGB ceeroauon,
IJIs yIIpaBJIeHUsI KOTOPBIM HaMm HYy)HO 3 Oaiita. [lepBbiii MUKpPOKOHTpOJIep mpuHuMaet 3 * N
6aiiT mo Serial, ucnonk3yet 3 Gaiita A cBOero cBeroauonaa u ornpasisetr 3 * (N-1) cnenyomemy
KOoHTpostepy. OH JieJIaeT To ke caMoe — OCTaBIIsieT 3 OaiiTa Uit CBOETO CBETOIMOA U OTHPABIISET
3 * (N-2) crneaymolieMy MUKPOKOHTPOJUIEPY M Tak jajee. Ha Bcex KOHTposuiepax JOJIKHA ObITh
O/IMHAKOBAS MPOIIMBKA
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2. [Noakmo4nTh JBa CBETOAMOLA K MUKPOKOHTPOJUIEPY. 3alporpaMMUpOBaTh CBETOAUIbI
Tak 4yToObl, nepBbiid cBeTmics 0.25 cekyHabl U 0.25 cekyHIbl HE CBETHJICS; YACTOTY MUTAHUS
BTOPOTO MIPUHUMATH 1O Serial.

3. Ilpuaumn paGoThl JaTyMka ocBenieHHOCTU. [IpuHiun padotsl otopesuctopa. Cxema
MOZIKJIIOUEHM S IaTUMKa K MUKPOKOHTpoJuiepy. Pacuer HoMuHaia pe3ucropa.

4. TloaKJIOUUTh JATYMK K MUKPOKOHTPOJUJIEPY HCIOIb30BATh BCTPOEHHBIA CBETOIUOLL.
3anporpaMMUpoBaTh Tak 4TOOBI, YaCTOTa MUTAHUSI CBETOIMO/IA 3aBHCENA OT MOKA3aHUI JaTuMKa
OCBEIIEHHOCTh, YCPEJHEHHbIX N0 nocieqHuM 10 3HaueHussMu

5. MQTT. Yro Takoe 6pokep (cepep) u kiareHT B MQTT. Kakumu OpiBatoT kireHTbl. Kak
BHIIIAAT TeMbl (topic) MQTT. Kakue ObiBatot wildcards.) MQTT. Kakue OwBator wildc) MQTT.
Kaxkue OpiBatot wildcards.ards.

6. [ToaKII0YUTh 1aTYMK OCBEHIEHHOCTH K MUKPOKOHTPOJUIEPY MCIOIb30BATh BCTPOEHHBIN
ceeroauo/. IlokazaHnus AaTYMKOB OTHPaBiATH Mo Serial, BO3MOXHa MOTOYHAsI OTHpAaBKA.
Kommeiorep Tpanciaupyer nganasie Ha MQTT Opokep, 11 3TOro MOKHO MCHOJIB30BaTh KOJ Ha
MOoO0M sI3bIKe TIporpaMMupoBaHusi Hanpumep Python. [IpogeMoHCTprpoBaTh MpreM JaHHBIX Ha
JPyroM yCTpPOICTBE, /JIsl pUeMa JoIycKaeTcs uctob3oBanue rpagpuiyeckux MQTT kiueHToB.

Jlpyrue oneHo4YHbIe cpeACcTBa:

szaqa MMPOMEIKYTOUYHBIX OTUYETOB I10 ITPOCKTY

Pa3zpa6oTunkm:
= CTapIIUi TIpernoaaBaTeb A.M. Becaun
' (noonucw) (3aHuMmaemas OONIHCHOCHIb) (uHuyuanel, pamunus)
CTapIlIU MTpenoaaBaTeb A.B. Kucenes
(noonucv) (3aHuMaemast QONIHCHOCHb) (unuyuanel, pamunus)

[Iporpamma coctaBieHa B cooTBeTcTBuUU ¢ TpedoBanusimu ®PI'OC BO u yyetom
pekomengaimii [IOOIT no nanpasienuto noarorosku 09.03.03 «IIpukiagHasi ©HQOpPMATHKA».

HporpaMMa pacCMOTpPEHA Ha 3aCCIaHNN Ka(beﬂpbl €CTCCTBCHHOHAYYHbIX JUCIHUIIINH

ITpotokon Ne 2 ot «02» mapta 2026 T.

1.0. 3aB. Kapepoi 5 EW/ A.Tl'. Bajaxuu

Hacmosawasa npoepamma, ne modcem Ovimb 8ocnpousgedena Hu 6 Kakol gpopme Oe3
npeosapumenbHoz0 NUCbMEHHO20 paspeuteHust Kagheopul-paspadomuura npozpammol.
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