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ImT-KBAHTYM

|. [TosicHuTEAbHAA 3AIMCKA

I.1. O6nacTe MpUMEHEHUS IPOTPAMMBI

[Iporpamma paspaboTaHa B paMkax 2 JUHHM OOIIEro HUKJIAa mporpamm «Mup ApaynHO»
JONOJTHUTENBHBIX 00111€00pa30BaTENIbHBIX IPOrpaMM TEXHUUECKOW HAIIPAaBICHHOCTH, HAaIIPaBJICHUS
«IT-KBanytm» otnena «KBantopuym» W HampaBlieHa Ha YIOBJIETBOPEHHE OOpa30BaTEIbHBIX
norpeOHOCTel ydamuxcst B 007acTH  pa3pabOTKM  anmapaTHO-NPOrPaMMHBIX KOMIUIEKCOB U
CO3JIaHUs anmnapaTHO-IIPOrPaMMHBIX HHTEp(EHCOoB, Tl ydaamuxcs B Bo3pacte ot 13 1o 17 ner.

|.2. HopmaruBHO-1IpaBoBast 0a3a pa3pabOTKH U peasiu3aliii IPOrpaMMbI

JanHas nonojHUTEIbHAs 00111e00pa3oBarenpHas mporpaMma paspadoTaHa B COOTBETCTBUU

C HOPMAaTUBHBIMU ITPABOBBIMHU aKTaMH M TOCYAapCTBEHHBIMU MTPOTrPAMMHBIMH JIOKyMEHTaAMHU:

— ¢ @enepasibHbIM 3akoHOM 0T 29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoit
denepannny;

— ¢ npukazoM MunuctepcrBa npocsemienus Poccuiickoit @enepamun ot 09.11.2018 . Ne 196
«O0 yTBep:KJIeHUU TOPsAKA OPraHU3alUK U OCYILECTBICHHs 00pa30BaTeNbHOMN eSTEIbHOCTH
I10 JIOTIOJIHUTEIbHBIM 0011€00pa30BaTeIbHBIM IIPOrpaMMaM»;

— ¢ nucbMoM MuHuctepctBa oOpa3oBanust u Hayku PO or 25.07.2016 Ne 09-1790
«PekoMeHIaluu 110 COBEPIICHCTBOBAHUIO JIOMOJHUTENBHBIX O0pa30BaTeNbHBIX MPOTPam,
CO3/IaHUIO0 JETCKMX TEXHOIMAPKOB, IIEHTPOB MOJIOIEKHOTO MHHOBAallMOHHOI'O TBOpYECTBA U
BHEJPEHUI0O HMHBIX (POPM TMOATOTOBKM JETe W MOJIOIEKH IO MpOorpaMMaM HWHKEHEPHOM
HaIpPaBJIEHHOCTH;

— C nocraHoBieHueM [aBHoOro rocynapcrBeHHoro canutrapsoro Bpada P® or 04.07.2014 Ne 41
«O06 yrBepxnenun CanlluH 2.4.4.3172-14 «CaHuTapHO-3IIUIEMUOJIOTMYECKUE TPEOOBaHUS K
YCTPOUCTBY, CONIEPKAHUIO U OpPTaHMU3AIlMU pPEXUMa pabOThl 00pa30BaTENbHBIX OpraHU3aINi
JOMIOJTHUTENBHOTO 00pa30BaHMsl JeTei».

|.3. AKTyasbHOCTB, TIeJaroruueckas meaecoo0pa3HOCTh peaTr3aiyi IPOTPaMMBI

B HacroAmmii MOMEHT CYIIECTBYIOT HEOOXOOUMOCTh B OOyYeHHH NpuUeMaM paboOThl C
MUKPOKOHTPOJUIEPHOM  TEXHUKOM  JUIi  TNOAJAEpXKaHUA W Pa3BUTUA  ITO3HABATEIBHOM,
HCCIIEIOBATEIbCKOW M AKCIIEPUMEHTAJIbHOW JeSITeNbHOCTH ydalluxcs B 00nacTH pa3paboTKu U
MIPOrPaMMHUPOBAHUS 3JIEKTPOHHBIX YCTPOHCTB. OCHOBHBIM 3aJE€pKHUBAIOIIMM (HPAaKTOPOM 31E€Ch
ABJISIETCS HEJOCTAaTOK 3HAHMN yyamuxcs B OOJIACTH DJEKTPOHMKM M NPOTrPaMMHUPOBAHUS
MHKPOKOHTPOJUIEPHON TEXHUKH.

JlaHHBINM Kypc HampaBlieH Ha TO, YTOObI C(hOpPMHUpPOBATH TEOPETHUYECKYIO 0a3y 3HAHUU U
NPAKTUYECKHE HAaBBIKM Yy YYallUXC B OTOHM 007acTH M CIOCOOCTBOBaTh pealM3allMyd HMX
o0pa3oBaTeIbHBIX MOTPEOHOCTEH B 00JAaCTH pa3pabOTKHU PA3IUYHOTO BUIA POOOTOTEXHUYECKHX
KOHCTPYKLIUH.

[Tpu pa3paboTku JaHHOW MPOrpaMMbl aBTOPOM ObUIO H3yudeHBl Tpynbl Massimo Banzi,
Maria Mole, Ilpeaxo M, bparm H.C., Maraesa I.I.. Komocosa /I.I., momomHUTenbHBIE
oOpa3oBarenbHble TPOrpaMMbl M JApyras, CleluudagbHas JUTepaTypbl IO JaHHOMY BHIY
TEXHUYECKOTO TBOpYECTBA M YYTEH JUYHBIM mpodeccnoHanbHbl onbIT padotel B ®PI'BOY BO
«MITVY» na kadpenpe «MaremaTnku, GU3NKU ¥ HHHOPMAITHOHHBIX TEXHOIOTUI».

1.4. Llens mporpaMmsl
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Co3nanue ycnoBuil s ocBoeHUs u pa3BuTua «hard» u «softy xommereHnmii B o0nacTu

IIPOrpaMMHUPOBAHHUs allIapaTHO-IIPOrPAMMHBIX KOMIUIEKCOB M CO3AAHUS allapaTHO-IIPOrPaMMHBIX
UHTEP(EICOB MO CPEACTBOM HCIIOJIb30BAaHMSI KEHC-TEXHOIOTHIA.

1.5. 3agaun nmporpammel (00ydaromiye, pa3BUBAIOIINE, BOCITUTATEILHBIC)

Obyuarwue:
® [OJYYHUTh NPEACTABICHHUE O MpoOIecce pa3padOTKU ammaparHbIX YCTPOMCTB Ha 0Oase
Pa3IMYHBIX MUKPOKOHTPOJLIICPOB;
e chopmHpoBaTh NMpEACTaBICHHE O cpeacTBax pazpaborku Keil uVisions;
® [I03HAKOMHUTH C OOLIMMH MPUHIUIIAMHA pPa3pabOTKH almapaTHbIX YCTPOHCTB Ha 0ase
Pa3IMYHBIX MUKPOKOHTPOJLJICPOB;

® HAyYUTh HCIOJIB30BaTh COBPEMECHHBIE MHKPOKOHTPOJUIEPHBIE W MHKPOKOMITBIOTEPHBIC
CHCTEMBI,
® [IPUBHUTH HABBIKU MPOCKTHOM JICSITECIBHOCTH.
Pazeusarowue:
e (HOopMHpPOBaHHWE KOPPEKTHOTO JIEKCHYECKOTO IIOJIsl, OTPAKAIONICTO HAIPAaBICHHOCTh
IPOrpamMMBl;
e CrIOCOOCTBOBAaTh  PA3BUTHUIO  IMMAaMATH,  BHHMaHHUS,  TEXHHYCCKOTO  MBIILICHHS,
M300peTaTeNbHOCTH;
e CrI0CcOOCTBOBATh Pa3BUTHIO aAJITOPUTMHUUYCCKOTO MBILILICHUS;
e crocoOCcTBOBaTh (HOPMUPOBAHUIO HHTEPECA K TEXHUYICCKUM 3HAHUSM;
e CrocoOCTBOBaTh (POPMUPOBAHMIO YMEHHUS TPAKTHUYCCKOrO MPUMEHEHHS IOJyYCHHBIX
3HaHUIA,
e chopmMHpOBaTh YMEHUE (HOPMYIHUPOBATH, APTYMEHTUPOBATH M OTCTAUBaTh CBOE MHEHHUE

L4 C(I)OpMI/IpOBaTB YMCHHC BBICTYIIATH HY6J'II/I‘-IHO C JOKJIagaMH, IMIPpE3CHTALUAMU U T. II.
Bocnumamenwnuie:.

® BOCIHHMTAHHC aKKYPAaTHOCTHU U JUCHUIIJIMHUPOBAHHOCTHU ITPU BBIITOJHCHUN pa60TBI;
® CII0COOCTBOBAaTh (I)OpMI/IPOBaHI/IIO MOJIOKUTEIIFHOMU MOTHBAIIUHU K pr,Z[OBOP’I ACATCIIBHOCTH,

e crocoOCTBOBATH (POPMUPOBAHUIO OIBITA COBMECTHOTO U MHAMBUYATbHOTO TBOPYECTBA MIPU
BBIITOJIHEHUY KOMaHIHBIX 3aJJaHUN;

®  BOCIIUTHIBAThH TPYAOIIOOUE, YBaXKEHUE K TPYAY;

e (opmHpoBaTh YYBCTBO KOJIJIEKTUBU3MA U B3aMOIIOMOIIIH;

® BOCHUTHIBATH YYBCTBO IIaTPHOTU3MA, TPAXKAAHCTBEHHOCTH, TOPAOCTH 3a JOCTHKCHMS
OTEYECTBEHHON HAYKH U TEXHUKH.

1.6. Anpecar nporpaMMsl

OOyuaromuecs  Bo3pacta 13-17 yler wWMeromue  MpejacTaBieHHe o0  OCHOBax
MPOrPaMMHUPOBAaHUS B BU3YAIbHBIX Cpelax, HHTEPECYIoIuecs pa3paboTKOH MPOrpaMMHBIX,
anrapaTrHbIX U anmnaparHo-IporpaMMHBIX ITPOIYKTOB.

1.7. qDopMa peajin3anuu ImporpaMmbl (CCTCBEUI, MOAYyJIbHAsA, O4Had, OYHO-3a049HasA, 3a04Hasd, B TOM
YHCJIE C UCMOJIb30BaHUEM IUCTAHIIMOHHON TEXHOJIOTUH U (I/IJ'II/I) QJICKTPOHHOT'O O6y‘-ICHI/I$I)

Ounas

1.8. Cpok ocBOEHUS MPOrpaMMbl

2 yueOHBIX ToJ1a, Kax /bl yueOHsblii rox o 144 vaca, Bcero 288 vacos.

1.9. ®opma opranuzanuu 3aHITHNA
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I'pynnosas

1.10. Pexxum 3angaruii

2 pasa B HEAECIIO 110 2 aKaJJCMHUYCCKHUX Yaca

1.11. Busbl yueOHBIX 3aHATHI U paboOT

.HGKHI/II/I, MPAKTUYCCKUE 3aHATHA, KPYIJIIC CTOJIbI, TPCHUHTH U IIP.

1.12. Oxunaemble pe3ynbTarbl 00ydyeHus (JINYHOCTHBIE, METalpeIMETHBIE, TPEAMETHBIC)

JInYHOCTHBIE pe3yJIbTaThI:

— KPUTHYECKOE OTHOIIICHHE K MH(POPMAIIMH 1 H30MPATEILHOCTh €€ BOCTIPHSITHUS;

— OCMBICJICHE MOTHBOB CBOMX JCHCTBUH MPH BBIOJIHEHUH 33 1aHHIA;

— pa3BUTHE JFO0O3HATEIBHOCTH, COOOPA3UTEIBHOCTH TMPHU BBIMOJIHCHUH Pa3HOOOPAa3HBIX
3aJ]aHu il TPOOIEMHOT0 U BPUCTHYECCKOTO XapaKTepa;

— pa3BHTHE BHMMATEIbHOCTH, HACTOWYMBOCTH, IIEJCYCTPEMJICHHOCTH, YMEHHS MPEOI0JIeBATh
TPYAHOCTH;

— Pa3BUTUC CAMOCTOATCIIbHOCTH CY)KIIGHI/If/'I, HE3aBUCUMOCTH U HECTAHAAPTHOCTHU MBIIIJICHUS

— OCBOCHHE COIMAIBHBIX HOPM, IMPaBHJI TOBEIEHHs, poyiel u (opM CONMaIbHON J>KU3HU B
TpyIIax u COOOIEeCTBaX;

— (opmupoBaHHEe KOMMYHHUKATHBHOW KOMIIETCHTHOCTH B OOIIEHHM W COTPYIHHYECTBE CO
CBEpPCTHUKAMHU.

MertanpeameTHble pe3yJabTaThl:
Pezynamuenvie ynusepcanvuvie yuebnvie oeticmeus.

— YMEHHE PUHUMATh U COXPAHATh y4eOHYIO 3a/1auy;

— YMEHHE IUIaHUPOBATh MOCIIEA0BATEIbHOCTh 1IAr0B aJrOPUTMA JIJIsl TOCTHKEHUS 1IeNH;

— YMEHHE CTaBUTh IIeJIb (CO3/1aHue TBOPUYECKON paboThI), MIIAHUPOBATh JJOCTH)KEHUE STOH LIETIH;

— YMEHHE OCYIIECTBIIATH UTOTOBBI U NOIIATOBBI KOHTPOJIb MO PE3YIbTaTY;

— CIIOCOOHOCTH aJIEKBaTHO BOCIIPUHUMATH OLIEHKY TEIarora i CBEPCTHUKOB;

— YMEHHE pasziyarh Coco0 1 pe3yibTar AeHCTBUS;

— YMEHHE BHOCHTH KOPPEKTHBHI B JCHUCTBHUS B CIIydae pPACXOXICHUS pPe3y/bTara peIieHHs
3a/laud Ha OCHOBE €€ OLICHKU U Y4eTa XapaKTepa CJIeIaHHbIX OIINOO0K;

— YMEHHE B COTPYIHUYECTBE CTABUTh HOBbIE yUeOHbIE 3a/1auH;

— CIIOCOOHOCTH MPOSBIATH MO3HABATENBHYIO HHUIIMATUBY B yU€OHOM COTPY/IHUYECTBE;

— YMEHHE OCBaWBaTh CHOCOOBI pemIeHHs] MPOOJIeM TBOPYECKOTO XapakKTepa B IKU3HEHHBIX
CUTYyaIusX;

— YMEHHE OLICHMBATh MOJIYYAIOLIUICS TBOPUECKUIM MPOAYKT U COOTHOCUTH €r0 C M3HAYaIbHbBIM
3aMBbICIIOM, BBITIOJHATH IO HEOOXOIUMOCTH KOPPEKIMHU JTMO0 MPOIYKTa, TNOO 3aMbICIa.

Ilo3nasamenvuvie ynusepcanvhvie yuebHvle Oeticmeus.

— YMEHHE OCYLIECTBIATh MOUCK MH(POPMAIIMK B UHIAUBHYATbHBIX HH()OPMAIIMOHHBIX apXUBax
yyaierocsi, MH(QOPMAIMOHHOW cpeae 0O0pa30oBaTeNbHOTO YUPEKICHHSA, B (eaepaibHbIX
XpaHWINIIAX UHPOPMALIMOHHBIX 00pa30BaTebHBIX PECYPCOB;

— YMEHHE HCIIOJIb30BaTh CPeICTBAa MH()OPMAIIMOHHBIX U KOMMYHHMKALIMOHHBIX TEXHOJIOTUH JUIs
peleHnss KOMMYHUKAaTUBHBIX, T03HABATEIbHBIX M TBOPUYECKUX 3a/1a4;

— YMEHHE OPUEHTHUPOBATHCS B pa3HOOOpa3nU CITIOCOOOB PEIICHUS 3a]1a4;

— YMEHHE OCYIIECTBISITh aHAIN3 OOBEKTOB C BBIJCIICHUEM CYIIECTBEHHBIX U HECYIIECTBEHHBIX
MPU3HAKOB;

— YMEHHE TIPOBO/IUTH CPAaBHEHHE, KITACCU(PHUKAIIHIO TIO 3aJaHHBIM KPUTEPHUSIM,
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— YMEHHE CTPOUTH JIOTUYECKHE PACCYKICHUS B (OpPME CBSI3U MPOCTHIX CYKICHUN 00 OOBEKTE;

— YMCHHUC YCTaHAaBJIMBATh aHAJIOTUH, IPUINHHO-CIICACTBCHHBIC CBA3HU,

— YMEHHUE MOJEIIUPOBATh, MPEOOPA30BLIBATh OOBEKT M3 YUYBCTBEHHOW (POPMBI B MOJIEIb, TIE
BBIJICTICHBI CYILECTBEHHBIE XapaKTEPUCTHKU OObeKTa (MPOCTpaHCTBEHHO-rpaduueckas WU
3HAKOBO-CUMBOJIMYECKAs );

— YMEHHUE CHHTE3UPOBaTh, COCTABIATH II€JI0€ W3 YacTei, B TOM YHUCIIE CaMOCTOSATEIbHOE
JIOCTPauBaHUE C BOCIIOJIHEHUEM HEJIOCTAIOIINX KOMIOHEHTOB.

Kommynukamuenwie yHueepcanvhvie yuebHvle Oelicmeusi:

— YMEHHE apryMEHTHPOBaTh CBOIO TOUKY 3pEHHUS Ha BHIOOp OCHOBAaHMHA W KPUTEPHEB IPH
BBIJICJICHUH NTPU3HAKOB, CPABHEHUH U KIacCU(UKAIIMH 00BEKTOB;

— YMCHHE BBICITYIINBATh COOCCETHUKA M BECTH JTUAJIOT;

— CIIOCOOHOCTH NPU3HABATh BO3MOXKHOCTh CYIIIECTBOBAHHUS PAa3JIMYHBIX TOYEK 3PCHUS U IpaBa
Ka)XJIOTO UMETh CBOIO;

— YMEHHE TUTAHUPOBaTh y4eOHOE COTPYIHHYECTBO C IEJAroroM M CBEPCTHUKAMHU: OMPEICIISATh
e, (yHKIH Y9aCTHUKOB, CITOCOOOB B3aUMOJICHCTBUS;

— YMEHHE OCYIICCTBJISITh IOCTAHOBKY BOIPOCOB: WHHUIIMATUBHOE COTPYIHUYECTBO B IOUCKE W
cbope uHpOpMaINy;

— YMEHHE paspemiarb KOH(UIMKTBI: BbISBICHHE, HICHTU(UKAIUS MPOOJIEMbI, TIOMCK U OICHKA
AJIBTEPHATUBHBIX CIIOCOOOB pa3pelieHus] KOH(PIUKTA, IPUHATHE PELHICHUS U €T0 pean3alys;
— YMEHHE C JIOCTaTOYHOH MOJHOTOH M TOYHOCTHIO BBIPA)XKaTh CBOU MBICIH B COOTBETCTBHH C

3a/1adaMy ¥ YCIOBHSIMH KOMMYHUKAIUH;
— BJIJICHUE MOHOJIOTMYECKOM M JMAJIOTHUECKON (pOPMaMu peuu.

IIpeameTHbIe pe3ybTaThI:
Yuawuecsa 6yoym umems npedcmasnenue:
— 0 MeXaHW3Max pa3pabOTKH M TPOEKTHPOBAaHUS YCTPOHCTB Ha 0aze MUKPOKOHTPOJLIEPOB
Arduino, STM32;
— 0 MeXaHu3Max pa3pabOTKH M MPOCKTUPOBAHUS YCTPOHCTB Ha 0a3e MHUKPOKOMITBIOTEpA
Raspberry Pi;
— O MPOEKTHUPOBAHWU W PEATU3aIMHM YCTPOHCTB C HCIIOJIL30BAaHHEM PA3IMYHBIX JTATYMKOB U
MOAYJEN;
— 0 0a30BBIX AJITOPUTMAX MTPOTPAMMHPOBAHHS.
Yyawuecs 6yoym 3nams.
OCHOBHBIE aJITOPUTMUYECKUE KOHCTPYKIIUH;
OCHOBHBIE HHCTPYMEHTHI Pa3padOTKH YCTPOHCTB Ha Oa3e MUKPOKOHTPOJLIEPA,;
— MPHUHIMITEL PeaTU3alui MOIYIbHOW KOHCTPYKIIMU yYCTPOWCTB,;
NPUHIIAIBI Pa3padOTKH MPOTPaMMHBIX H allllapaTHbIX HHTEP(ENCcoB.
Yuawuecs 6yoym ymemo:
— pa3pabarbIBaTh MPOCTENIINE YCTPOICTBA,
— aHaJM3UPOBATH COBPEMEHHBIE YCTPOWCTBA HAa Oa3e MUKPOKOHTPOIIIEPA;
— pa3palarbIBaTh MPOIIUBKY IS MUKPOKOHTPOILIEPA,;
— MPEICTAaBIISATH CBOW MPOEKT WIIH PELICHUE Kelica.

1.13. ®opmbl UTOTOBOII aTTecTaluy (BHICTaBKU, (eCTUBAIH, KOH()EPEHLIUN, CEMHUHAPHI, KYPCOBBIE
paloThI, 3a1MTa IPOEKTa U T. 1.)

BrictaBku, ¢ectuBany, KOHPEpEeHIUH, 3alIUTa IPOEKTa U IPYTHE.
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II. YueOusbIii mian

I1.1. [Tepeuens pasaenos, TeM

Monyas 1.

NG~ WONE

BBeznenue B 00pazoBaresbHbI MOIYb, TEXHUKA O€30IaCHOCTH.
YeTpoiicTBO MEKPOKOMIIBIOTEPa raspberry pi

GPIO raspberry pi.

Keiic «OnexkTpoHHast cucTeMa «CBOM-UYKOUM.

Kelic «Mogeinb «CaMOIBUXKYIIASICS TEIEKKAN.

Xay-Tek 1ex

dopmMupoBaHHre OOMIEKYIBTYPHBIX KOMITETCHIIUH

[lonBenenue UTOroOB.

Monyas 2.

ONoGa~WNE

BBeznenune B 00pa3zoBaresbHbI MOJYITb, TEXHUKA 0€30TTACHOCTH.
YerpoiictBo MukpokoHTposepa STM32.

GPIO STM32.

Keiic «Moznens aBTOHOMHOH cucteMbl «llopTaTuBHAasI 3IEKTPOHHAS UTPa»».
Keiic «Mozens aBTOHOMHOM CUCTEMBI « DIEKTPOHHBIN CEHP»».

Xan-Tek 1uex

®opmHpoBaHUE OOIIEKYIbTYPHbBIX KOMIIETEHIIUI

ITonBeneHue UTOroB.

Monayas 3.

NN E

Brenenne B oOpa3zoBaTesibHbIN MOAYIb, TEXHHUKA O€30TTaCHOCTH.
OmneparnonHas cuctema raspberry pi

MamuHHoe 3peHue.

Ketic «OnexTpoHHas cuctemMa «3HaKu»»

Ketic «DOnexrponnas cucrema «Jlomodou»».

Xaii-TeK 1ex

dopmHpoBaHHE 0OLIEKYIBTYPHBIX KOMIIETEHIUI

IlonBenenue nToros.

Moayas 4.

ONoGa~WONE

Benenne B oOpa3zoBaTebHBIN MOAYIb, TEXHHUKA O€30TTaCHOCTH.
BosmoxxHocTH MUKpokoHTposuiepa STM32.

[Iporpammusbie u anmaparHbie nHTEpdetricer STM32.

Keiic «OnexTpoHHas cuctema «Marpuman.

Keiic «OnekrponHas cucteMa «HUCTOMMUCAHUENY.

Xal-Tek 1ex

®opmupoBaHUe 00IIEKYIbTYPHBIX KOMITETEHIIUI

IlonBenenue nToros.

11.2. KoauuecTBO 4acoB 1o KaXkJI0M TeMe C pa36I/IBKOI7I Ha TCOPECTHUYCCKUC U TPAKTUYICCKUC

Monyas 1.
Ne Hazsanue pasnena, TeMbl Koauuecrso yacos ®opmbl
n/n arrecranuu/

Bcero Teopust | IlpakTnka

KOHTPOJIS
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1 |BBemenue B 00pa3oBaTeNbHBIA MOIYIb, TEXHHKA 2 1 1 ompoc
0€e30MmacHOCTH.
2 YeTpoicTBO MUKPOKOMIIBIOTEPA raspberry pi Ompoc,
6 2 4 JIEMOHCTpAIHs
pelieHus 3a1aHui
3 | GPIO raspberry pi Ompoc,
10 2 8 JIEMOHCTpAIHS
pelieHus 3a1aHui
4 % M- i €MOHCTpaIUs
Keiic «:‘)J'IGKTpOHHaH CUCTEMA «CBOU-YYIKOU» 20 4 16 i \,p 1}‘
pelieHuit keiica
5 | Keiic «Mogeinb «CaMOABIIKYIIASCS TEIEKKAN 20 4 16 HemoHncTpanys
pelieHuit keiica
6 | Xaii-Tex mex 6 0 6 -
7 | ®opMupoBaHHE OOIIEKYITETYPHBIX KOMITETCHIIAH 6 0 6 -
8 [ToxBenenue UTOroB 2 0 2 orpoc
Htoro 72 13 59
Monyas 2.
Ne Ha3panue pasaesia, TeMbl KonuyecTBo yacos DopMbI
n/n arrecranuu/
Bcero Teopus | IpakTuka 1
KOHTPOJIS
1 |BBemenne B 00pa3oBaTeNBFHBI MOIYTb, TEXHHUKA 2 1 1 orpoc
0e30IaCHOCTH.
2 | YerpoiicTBo MuKpoKoHTpoimepa STM32 Omnpoc,
6 2 4 JIEMOHCTpAIIHs
peleHus 3a1aHui
3 |GPIO STM32 Omnpoc,
10 2 8 JIEMOHCTpaIus
peleHus 3a1aHui
4 Keiic «Mogens aBroHoMHOM cucrembl «IlopraruBHast 20 4 16 Hemonctparus
AIIEKTPOHHAS UTPa»» penIeHuit kefica
5 Keiic «Mogenp aBTOHOMHOM CUCTEMBI «DJIEKTPOHHBIH 20 4 16 Hemonctpanus
cerpm»y. peueHuii kerca
6 | Xaii-Tek 1ex 6 0 6 -
7 | ®opMupoBaHHe OOLIEKYIBTYPHBIX KOMIIETEHIIMN 6 0 6 -
8 |IloaBencHue UTOTOB 2 0 2 ompoc
Hroro 72 13 59
Moayas 3.
Ne Ha3panue pasnesia, TeMbl KoJsimuecTBo yacos DopMbl
n/n arrecranum/
Bcero Teopus | [IpakTuka u
KOHTPOJIS
1 |BBemenune B 00pa3oBaTeNbHBIA  MOIYJIb, TEXHHKA 2 1 1 orpoc
0€e30MacHOCTH.
2 |OmnepaunoHnHas cuctema raspberry pi 6 2 4 Omnpoc,
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JIEMOHCTpaus
peuieHus 3a1aHui

3 |MawmmHHOE 3peHue Omnpoc,
10 2 8 JIEMOHCTpAIHs
pelieHus 3a1aHui
4 | Keiic «DnekTpoHHAs cHcTeMa «3HAKU»» 20 4 16 JemoHcTpanms
pelieHui keica
5 | Keiic «DOnexrponHas cuctema «JoMopoH»». 20 4 16 JemoHcTpanms
pelieHuit keiica
6 | Xaii-Tek nex 6 0 6 -
7 | ®opMupoBaHHe OOLICKYIBTYPHBIX KOMIIETEHIIMN 6 0 6 -
8 |IloaBencHue UTOTOB 2 0 2 ompoc
Uroro 72 13 59
Monyas 4.
Ne Ha3panue pasaesia, TeMbl KosuyecTBo yacos DopMBbI
n/n arTecTanuu/
Bcero Teopus | IIpakruka !
KOHTPOJIst
1 |BBemenue B 00pa3oBareNbHBIH MOIYNb, TEXHUKA 2 1 1 ompoc
0€30MacHOCTH.
2 | Bo3MokHOCTH MHKpOKOHTpoiuepa STM32 Omnpoc,
6 2 4 JIEMOHCTpAITHS
peLICHUs 3aJaHui
3 |IIporpamMHsbIe U anmaparHble HHTEpdeticer STM32 Omnpoc,
10 2 8 JIEMOHCTpAIus
peleHus 3a1aHui
4 | Keiic «OnekTpoHHas cucteMa «Matpuian 20 4 16 JemoHcTparmst
peuleHui Kelica
5 | Keiic «DnekTpoHHas cuctemMa «HuCTOMMCaHUE»». 20 4 16 JemoHcTparmst
peueHuii kerca
6 | Xaii-Tek mex 6 0 6 -
7 | ®opMupoBaHHE OOIIEKYITETYPHBIX KOMITETCHIINN 6 0 6 -
8 [ToxBenenue uToros 2 0 2 orpoc
Uroro| 72 13 59

1. Coneprxanue uzyuaemMoro Kypca

11.1. Kparkoe onucanue TeM NporpaMmbl (TEOPETUUECKUX U MPAKTHUECKUX BUOB 3aHATHH ¢
yKa3aHHUEM 4acoB)

Monyas 1. (72 u)
1. Beenenwne B oOpa3oBaTelbHBIA MOIYJb, TEXHUKA 0€30MacHOCTH (2 Jaca).
— Teopus: 3HaKOMCTBO ¢ rpynmnoil. O3HaKOMJIEHHE Y4allUXcs C MPOrpaMMoOH, MpHEeMaMHu U
¢dopmamu pabotsl. BBoanslit nnctpykrax no OT, I1b, I'O, YUC.
— Ilpaxmuxa: Gecena, onpoc.
2. YcTpoiicTBO MUKpOKOMITRIOTEpa raspberry pi (6 yacos).
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— Teopus: Obume cenenuss o MK raspberry pi. Cpena paspaborku Python IDE. f3bik

nporpammupoBanusi Python. Cunrakcuc. BBoja v BbIBOJ JaHHBIX. [lepeMeHHBbIC W THIIBI
XPaHUMBIX JaHHBIX.

— Ilpakmuxa: pemieHue Y4eOHBIX 3aJa4 JUIsI TOTPY)KEHUS B OCOOCHHOCTH  SI3bIKA
MIPOrPaMMHUPOBAHUS.

3. GPIO raspberry pi (10 gacos).

— Teopus: W3ydenue Momyiel TOAKIOYaEMBbIX K raspberry pi (marumku BIIaXXHOCTH,
TeMIIepaTyphl, OCBEIICHHOCTH U 11p). TectupoBanue. OTinaka.

— Ilpakxmuxa:. padora c¢ OC Linux, usydenue wuHTepdeiica NpUIOKEHHUH, padoTa Cco
CTaH/IAPTHBIMU OMOIMOTEKAMH.

4. Keiic «DnekTpoHHas cUcTeMa «CBOU-uy:koi»» (20 yaca).

— Teopus: OO6cyxneHue keica. AHanmu3 OMMKAWIINX KOHKYPEHTOB. BbIieneHHe THIIOBOM
CTPYKTYpbl YCTPOWCTB THNa «DJIEKTPOHHAs CHCTEMa «CBOM-uyxoi»». IIpoexTupoBanue
JIOTHKU paboOThl ycTpOoWCTBa. Peanu3anus rotroBoro mpoaykra. TecTupoBaHHE M OTJIajKa.
[ToxroToBka MpoayKTa K pacipoCTPAHCHUIO.

— [lpakmuxa:  pa3paboTka  YCTpPOHCTBA  «DJEKTPOHHAs  CHUCTEMa  «CBOH-UYXKOI».
JleMoHCTpanusl pereHHbIX kericoB. OOCyKIeHne PEelIeHHbIX KelicoB yuammumxcs. Bzaumuoe
TECTUPOBAHUE CO3/IAaHHBIX CUCTEM.

5. Keiic «Mogenb «camonBmxkytasics Teaekka» (20 gaca).

— Teopus: OO6cyxneHue keica. AHanu3 OMMKAWIIUX KOHKYPEHTOB. BbIJeneHHe THIIOBOM
CTPYKTYpbl ycTpoiicTBa. [IpoexkTupoBaHme JOTMKM pabOThl ycTpoicTBa. Peanmzanus
NpOrpaMMHOTO  TMpoAykTa. TecTupoBaHMe W omiIagka. [loAroToBKa MpOAyKTa K
pacrpocTpaHeHHIo.

— Ilpaxmuxa: pa3paboTKa yCTPOHUCTBA MOJICIH «CaMOIBIDKYIIASCS TEIEKKa». JleMoHCcTpanus
pelieHHbIX KeiicoB. OOCykIeHNe pElIeHHbIX KeHCOoB yuamuxcs. B3aumMHoe TecTupoBaHuE
CO3JIaHHBIX CHUCTEM.

6. Xaii-Tek mex (6 yacon)
7. ®opmupoBaHHe OOIIEKYIBTYPHBIX KOMIETEHITHH (6 9acoB).
8. IlonBenenwne uroros (2 Jaca).

Monyas 2. (72 4)
1. BBenenwne B 00Opa3oBaTelbHBIA MOIY/b, TEXHUKA 0€30MacHOCTH (2 yaca).

— Teopusa: 3HakoMCTBO ¢ rpynnoi. O3HaKOMIIEHHE Yy4YallluXcs ¢ IPOrpaMMoOM, IpUeMaMu U
¢dopmamu pabotsl. BBoanslit nnctpykrax no OT, I1b, I'O, UC.

— Ilpaxmuxa: Gecena, onpoc.

2. YcrpoiictBo MukpokoHTposuiepa STM32 (6 gacos).

— Teopus: O6ume cBenennss o MK STM32. Cpena paspadorku Keil uVision5. S3pix
nporpammupoBanus C++. CuaTakcuc. BBoa u BeIBoa qaHHBIX. OCHOBHBIE METOJIBI U KITACCHI.

— Ilpakmuxa: peuienne y4eOHBIX 3aa4 JUIsl TOTPYKEHUSI B 0COOEHHOCTH MTPOrpaMMUPOBAHUS
MK.

3. GPIO STM32 (10 gacoB).

— Teopus: N3yuenue ocoOeHHOCTEHN monkmoueHus Moaynneid k STM32 (maryuku BIaXXHOCTH,
TeMIIepaTyphbl, OCBEIIEHHOCTH U 11p). TectupoBanue. OTnajxa.

— [lpaxkmuxa: n3ydyenue uHTepderica npuiIokeHui, padora co cTaHIapTHEIMU OMOITNOTEKaMHU.

4. Keiic «Mopaens aBTOHOMHO# cucTembl «IlopratuBHas anexkTpoHHas urpa»» (20 gaca).

— Teopusa: OO6cyxneHue keica. AHanmu3 OMMKAWIIUX KOHKYPEHTOB. BblieneHue THIOBOM
CTPYKTYpPBl ~MOJAENM aBTOHOMHOW cucTteMbl «llopraruBHas 3JIEKTPOHHAs  HUIPay.
[IpoekTupoBanue JIOTUKM pPaOOTHI MPHJIOKEHHUS YCTpoiicTBa. Peanusauust mnpomykra.
TectupoBanue u omiagka. [loaroroBka npoaykra K pacpoCTpaHEHHUIO.
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— Ilpaxmuxa: pa3paboTKa MOJeNTM aBTOHOMHO# cucTteMbl «llopTaTuBHAS AEKTPOHHAS UTPay

JleMoHCTpanus pemeHHbIX keiicoB. OOCykIeHre peleHHbIX KeHCoB yuyamuxcs. B3aumHoe
TECTUPOBAHUE CO3JaHHBIX CUCTEM.
5. Keiic «Mopens aBTOHOMHOM CHCTEMBI «DIEKTPOHHBIN cetip»» (20 gaca).

— Teopus: O6cyxneHue keiica. AHaau3 OMMKaWIIMX KOHKYPEHTOB. BbIeneHue THITOBOM
CTPYKTYpbl mpuioxeHus. lIpoexkTupoBanue JOTrMKH pabOThl HpuokKeHUs. Peanuzanus
IIpOrpaMMHOI0  Ipoaykra. TectupoBanue u omiagka. IloaroroBka mpoaykra K
pacpoCTPAHEHHUIO.

— Ilpakxmuxa: pa3paboTKa MOIENM AaBTOHOMHOH CHUCTeMBbI «ODIEKTPOHHBIH  cefd».
JleMoHCTpamus pemeHHbIX KeicoB. OOCykIeHHE pelIeHHbIX KEHCOB ydanuxcs. Bzanmuoe
TECTUPOBAHUE CO3JaHHBIX CHUCTEM.

6. Xaii-Tek mex (6 yacon)
7. @opmHpoBaHUE OOIIEKYIBTYPHBIX KOMIIETEHIIMH (6 4acoB).
8. IlonBenenwue uroros (2 yaca).

Monyasb 3. (72 4)
1. Beaenue B 00pa3oBaTenbHbIM MOY/b, TEXHUKA 0€30MacHOCTH (2 Jaca).

— Teopusa: 3HakoMCTBO ¢ rpynmnoil. O3HaKOMJIEHHE YydYallluXcs ¢ IpOrpaMMoii, mpueMaMu U
dbopmamu pabotsl. Boansiit uactpykrax no OT, I1b, I'O, UC.

— Ilpaxmuxa: Gecena, ornpoc.

2. Omnepannonnas cucrema raspberry pi (6 gacos).

— Teopus: Obume ceaenuss o MK raspberry pi. Omnepanuonnas cucrema raspberry pi.
[MTousitue ¢aitnoBoii cucrembl. Cucrema koman Bash.. BBog u BeiBox manubix. Jloctyn K
KOMITOHEHTaM ONEPALMOHHON CUCTEMBI.

— Ilpakmuxa: perieHre yaeOHBIX 3a7a4 M0 paboTe B OMEPAIMOHHOM cucTeMe [uis raspberry pi.

3. MammnHnoe 3penue (10 gacos).

— Teopus: OO6mMe CBENEHHS O MAIIMHHOM 3PEHHH. YCTAaHOBKA W HACTpOWKa OUOIMOTEKH
OpenCV. OcuoBHble KoMaH b1 6ubmoTexku OpenCV.

— Ilpaxmuxa: padota ¢ 6ubnuorexoir OpenCV, no pacrno3znaBaHuIo rpaduIecKux 00pa3oB.

4. Keiic «DOnekTpoHHas cuctema «3Haku»»» (20 yaca).

— Teopus: O6cyxnenue keiica. AHaiau3 OMMXKAWUIIMX KOHKYPEHTOB. BpIneneHue THIIOBOM
CTPYKTYpPBl YCTPOHCTB TuIa «INekTpoHHas cuctema «Jlomodon»». IlpoextupoBanue
JIOTUKU paboThl ycTpoicTBa. Peannsanusi roroBoro npoaykra. TecTHpoBaHHE M OTIAJKA.
IToaroroBka MpoayKTa K pacipoCTpaHEHUIO.

— Ilpaxmuxa: pa3zpaboTka ycTpoiicTBa «InekTpoHHas cucrema «Jlomodon»y». JlemoHCTpamms
pelieHHbIX KeiicoB. O0cykIeHne pelIeHHbIX KeiicoB yuammxcs. BzaumHoe TecTupoBaHue
CO3/IaHHBIX CHUCTEM.

5. Keiic «Onextponnas cuctema «Jlomodonny» (20 gaca).

— Teopusa: OO6cyxneHue keica. AHamu3 OMMKAWIIUX KOHKYPEHTOB. BblieneHue THIOBOM
CTPYKTYpBl ycTpoicTBa. IlpoekTupoBaHue moruku paboOThl yCTpoicTBa. Peamm3arms
MPOrpaMMHOTO  MpoAykTa. TecTupoBaHue W omiagka. [loaroroBka mpoaykTa K
pacipoCTPaHEHHUIO.

— [llpakmuxa: pa3paboTka yCTpOWCTBA MOJAENU DJIEKTPOHHOM cuctembl «JloModon».
JleMoHcTpanusl perieHHbIX kelicoB. OOCyKIeHNe pelIeHHbIX KelcoB yyamuxcs. Bzaumuoe
TECTUPOBAHUE CO3JaHHBIX CHCTEM.

6. Xaii-Tex mex (6 9acoB)
7. ®opmupoBaHUE OOIIEKYIBTYPHBIX KOMIIETEHIUH (6 4acoB).
8. INomsenenne utoros (2 Jaca).
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Monyas 4. (72 4)
1. Beenenwne B 0Opa3oBaTelbHBIA MOY/Ib, TEXHUKA 0€30MacHOCTH (2 Jaca).

— Teopus: 3HaKOMCTBO ¢ rpymmoi. O3HAKOMIIEHHE YYaIIUXcs C MPOrpaMMOM, NMpHEeMaMH U
dbopmamu pabotsl. Bogusrit uactpykrax o OT, I1b, T'O, UC.

— Ilpaxkmuxa: 6ecena, onpoc.

2. Bo3moxknoctu MukpokoHTposuiepa STM32 (6 gacos).

— Teopus: Yupasnenue taiitmepamu B MK STM32. TToTtoku.

— [lpaxkmuxa: penieHre yueOHbIX 3a7a4 JJis MOTPY>KEHUSI B 0COOEHHOCTH MPOTrPaMMHUPOBAHUS
MK.

3. Ilporpammusbie u annaparubie naTepdeiicet STM32. (10 gacos).

— Teopusa: W3yuenue ocobeHHOCTeH (opMHupOBaHMS ammapaTHbIX U MPOTPaMMHBIX
unrepdeiicoB STM32. Tectupoanue. OTnaaka.

— Ilpaxmuxa: pemenne yaeOHbIX 3a7a4 sl IOTPYKEHUsI B 0OCOOCHHOCTH MPOTPaMMHUPOBAHUS
MK.

4. Keiic «2OnextponHas cuctema «Marpuna»» (20 yaca).

— Teopus: OO6cyxneHue kedca. AHanu3 ONMKAWIIUX KOHKYPEHTOB. BbIJeneHHe THIOBOM
CTPYKTYpBI MOZAETH «DNEeKTpoHHas cucreMa «Matpuuay. [IpoekTupoBaHue JJIOTUKHA pabOTHI
MpUIIOKeHUsT ycTpoiicTBa. Peanuzanusa nmponykra. TectupoBanue u otnanka. [lomroroBka
MPOIYKTA K PacIpOCTPAHEHUIO.

— Illpakmuxa: pa3paboTka MOAEIH CHCTeMbl «DIEKTpOHHAas cuctema «Marpuman
JleMoHCTpanusl pereHHbIx kericoB. OOCyKIeHne PEelIeHHbIX KelicoB yuamumxcs. Bzaumuoe
TECTHPOBAHUE CO3TAHHBIX CHCTEM.

5. Keiic «Onekrponnas cucrema «Hucronucanue»» (20 gaca).

— Teopus: OO6cyxneHue keica. AHanu3 OMMKAWIIUX KOHKYPEHTOB. BbIJeneHHe THIIOBOM
CTPYKTYpBI TIpWiIOKeHHs. [IpoekTupoBaHHWE JOTHKH pPa0OTHl TNpHIOXKEHUs. Peammzamus
MpPOrpaMMHOTO TpPOAyKTa. TecTupoBaHMe U oTnanka. [loarotoBka MpoayKTa K
pacrpocTpaHeHHIo.

— Ilpakmuxa: pa3paboTka MOJENHU CHCTEMBbI «JJEKTpOHHasl cucTeMa «YucTomucanue»».
JleMoHCcTpanusl pereHHbIX KelicoB. OOCyKIeHNe pelIeHHbIX KelcoB yyamuxcs. Bzaumuoe
TECTHUPOBAHUE CO3AHHBIX CUCTEM.

6. Xaii-Tex mex (6 4acoB)
7. ®opmupoBaHUe OOIIEKYIBTYPHBIX KOMIETEHIHH (6 4acoB).
8. Ilonsenenue utoros (2 Jaca).
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Moayas 1.
Ne Hassanue pasjeiia, TeMbl DopMbI TexHosorus Mertoabl 1 npHeMbI Bo3MokHbIH Texnunueckoe dopma
n/n OpraHu3anuu OpraHu3anuu OpraHu3aluu AUAAKTHYECKUI OCHallleHHe NOJABeAeHUS
y4eOHBbIX 3aHATHIA 3aHATHI 3aHATHI MaTepuaJl 3aHATHA UTOIOB
1 |Beemenne B  00pa3soBaTENbHbIH Jlexuus, TEXHOJIOTUH -pEnpOAYKTHBHBIA IpesenTanus, KommneroTep, Omnpoc
MOJYITb, TEXHHKA 0€3011acHOCTH. MpaKTHIecKas g hepeHIIPOBaHHOTO -4aCTHYHO- BHICODUITEM TIPOEKTOP
pabota oOy4eHus TTOMCKOBEII
-HcCIe0BaTeIbCKUI
MeTOx
2 VYerpoiicTBo MUKPOKOMIIBIOTEPA Jlexuus, TEXHOJIOTUHU -penpOAYKTUBHBIHI IIpesenTanus, Kommerotep, Ompoc,
raspberry pi MpaKTHYecKas (G hepeHIIIPOBAHHOTO -4aCTUYHO- IIpumepst paboOTHI MIPOEKTOP JIEMOHCTpaIus
pabora o0yueHus TIOMCKOBBIHN CHCTEM pelleHus 3aAaHui
-UCCIIEAI0BATENIbCKUIM
METOJ
3 GPIO raspberry pi Jlexums, TEXHOJIOTHH -penpOayKTUBHBIN [pesenrars, Kommrrotep, Omnpoc,
MpaKTHYecKas mudpepeHIIPOBAHHOTO -4aCTU4HO- [Ipumepsr paboTer TIPOEKTOP JIEMOHCTpaLus
pabota o0y4eHus TIOMCKOBBII CUCTEM peueHys 3aganui
-MCCIIE0BATENbCKUI
MeTox
4 Kefic  «OnexTtpoHHass  cucrema Jlexuus, TEXHOJIOTUH -penpOaYKTHBHBII IIpesenTarnus, Kommerotep, JlemoHcTpamms
«CBOM-UyKOU»» MpaKTUYECKas b depeHIIMPOBAHHOTO -4aCTUYHO- IIpumeps! penieHus MIPOEKTOP peleHni Kelica
pabota o0yueHus TIOHCKOBBIN HEKOTOPBIX
-MCCJIEIOBATEeIIbCKUM |  CIIOXKHBIX 3a/1a4
METOJ
5 Kelic «Mopenps «camoaBrxKyLIasicst Jlexuus, TEXHOJIOTHUH -penpoaYKTHUBHBII [IpezenTanus, Kommsrorep, JeMoHcTpanus
TEJIEIKKAN ) MpakTHYecKas QG pepeHIIPOBAaHHOTO -4aCTUYHO- IIpumeps! peenust TIPOEKTOP pelieHuii kerca
pabota oOy4eHus TTOMCKOBBII HEKOTOPBIX
-UCCIIEZIOBATENIbCKUM | CIOXKHBIX 3a/1a4
MeTox
6 Xa#n-Tek 1ex Jlexrus, ITo oGcrosiTenscTBAM Ilo ITo ITo Pemrenne
MpaKTHIecKas o0cTOsITeTCTBAM o0cTOsITeTHCTBAM 00CTOsITEIhCTBAM | IPAKTHIECKUX 33439
pabora
7 DopMHpOBaHHE OOIIEKYITBTYPHBIX Jlexuus, ITo obcrosiTensCcTBAM Ilo Ilo ITo y4acTue B
KOMIETEHIUH MpaKTU4ecKas 00CTOsITENILCTBAM 00CTOsITENICTBAM o0cTosITeNIbCTBAM MEpONPUATHH
pabora
8 ITonsenenue utoros Jlexuus, TEXHOJIOTHH -penpOayKTUBHBIN - Komnsrotep, onpoc
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Ne HaszBanue pa3neJia, TeMbl ®opMbI TexHosorus Mertoabl 1 npueMbl Bo3moskHbIi Texnnueckoe ®opma
n/n OpraHM3anuu OpraHM3anuu OpraHM3anuu AUAAKTHYECKHIA OCHAILleHHe NOJABeJeHUS
Y4eOHBIX 3aHATHI 3aHATHH 3aHATHI MarepHaJl 3aHATHA HMTOI0B
MpaKTU4ecKas i depeHInpoBaHHOTO -4aCTUYHO- MIPOEKTOP
pabora o0yueHus TIOMCKOBBII
-HcCIe0BaTeIbCKUI
METOJ
Monyan 2.
Ne HaszBanue pa3neJia, TeMbl DopMbI TexHos0rust Mertoabl 1 npueMbl Bo3moskHbIiH Texnunueckoe ®opma
n/n OpraHM3anuu OpraHM3aluu OpraHM3anuu AUAAKTHYECKHI OCHAILlCHHE NOJABeACHUSA
Y4eOHBIX 3aHATHIT 3aHATHI 3aHATHI MaTepHuaJl 3aHATHA HUTOIOB
1 Beemenne B 00pa3oBaTeIbHEINA Jlexuus, TEXHOJIOTHUH -penpOAYKTUBHBII IIpesenTanus, Kommsrotep, Omnpoc
MOZYNb, TEXHHKA 0€301acCHOCTH. MpaKTU4ecKas i depeHInpoBaHHOTO -4aCTHYHO- BUACO(GUIBEM MIPOEKTOP
pabota o0yueHus TTOMCKOBBII
-MCCIIEN0BATEIbCKUI
MeTOx
2 YCTpORCTBO MUKPOKOHTpOJLIEPA Jlexuus, TEXHOJIOTUH -penpoayKTUBHBII IIpesenranus, Komnsrotep, Omnpoc,
STM32 MpaKTHYecKas JTuddepeHIUPOBAHHOTO -4aCTUYHO- [Tpumeps! paboTh MPOEKTOP JIEMOHCTPAIHS
pabora o0yueHns TTOMCKOBBII cHCTEM pelIeHus 3aaHui
-MCCIE0BaTENbCKUI
METO
3 GPIO STM32 Jlexums, TEXHOJIOTHH -penpOayKTUBHBIN [pesenrarus, Kommrrotep, Omnpoc,
MpaKTUIecKas i hepeHInpoBaHHOTO -4aCTHUYHO- [Tpumeps! paboTs MIPOEKTOP JIEMOHCTpaIHs
pabora 00yueHus MTOMCKOBBIH CHCTEM peleHus 3aaHui
-MCCIIE0BATEIbCKUI
MeTox
4 Keiic «Mopaenb aBTOHOMHOI Jlexuus, TEXHOJIOTHUH -penpoayKTUBHBII IIpesenTanus, Komnsrotep, Jemoncrpanus
cuctemsl «IlopratuBHas MIpaKTHYECKast mudepeHIIPOBaHHOTO -4aCTUYHO- IIpumeps! perenust MIPOEKTOP peuleHui kelca
JIIEKTPOHHAS UTPay» pabora o0yueHuns TIOMCKOBBII HEKOTOPBIX
-MCCIE0BAaTEeIbCKHUM |  CIIOXKHBIX 3aa4
METO
5 Keiic «Mogaens aBTOHOMHOM Jlexuus, TEXHOJIOTUH -penpoOayKTUBHBIN [Ipesenranus, Komnsrotep, JemoHcTpaus
cHCTeMBI «DJEKTPOHHBIN ceH(»» MpaKTU4ecKas i depeHInpoBaHHOTO -4aCTHYHO- IIpumeps! pemenus MIPOEKTOP peleHui keica
pabora o0OyueHust TTOMCKOBBII HEKOTOPBIX
-FCCIIEIOBATEIIbCKUM |  CIIOXKHBIX 3a/1a4
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Ne HaszBanue pa3neJia, TeMbl ®opMbI TexHosorus Mertoabl 1 npueMbl Bo3moskHbIi Texnunueckoe ®opma
n/n OpraHu3anuu OpraHu3anuu OpraHM3anuu AUAAKTHYECKHIA OCHAILleHHe NOJABeJeHUS
YueOHBIX 3aHATHI 3aHATHI 3aHATHI MaTepuaJ 3aHATHUSA HMTOIrOB
MeTOx
6 Xai-Tex 1ex Jlexus, ITo oGcrostTenbeTBAM Ilo ITo ITo Pemrenue
MpaKkTU4ecKas 00CTOsITENIHCTBAM 00CTOsITENICTBAM 00CTOSITENILCTBAM | IPAKTHYECKHX 334
pabota
7 ®opMupoBaHHEe 00MIEKYIBTYPHBIX Jlexmms, [To obcrosiTenCcTBAM ITo o o ydJacTre B
KOMITETEHIUI MpaKTHYecKas oOcTOsITeThCTBAM o0cTOsITeThCTBAM o0cTOsTEeThCTBAM MEPONPUATHI
pabota
8 IlonBenenue UToroB Jlexuus, TEXHOJIOTHUH -penpOAYKTUBHBII - Kommsrotep, onpoc
MpaKTU4ecKas i depeHInpoBaHHOTO -4aCTUYHO- MPOEKTOP
pabota o0yueHus TTOMCKOBBII
-UCCIIEZI0BATENIbCKUIM
MeTOx
Monyan 3.
Ne Ha3zBanue pasaesa, TeMbl DopmbI TexHosnorus MeToabl ¥ IpreMbI Bo3MoxkHbII TexHuveckoe ®opma
n/n OpraHu3auuu OpraHu3anuu OpraHu3aluu AUAAKTHYECKHU I OCHallleHHe NoJABeAeHUS
YueOHbIX 3aHATUI 3aHATHI 3aHATHI MaTepuaJl 3aHATHA HMTOIOB
1 Beenmenne B 00pa3oBaTeNbHEINA Jlexuus, TEXHOJIOTHUH -penpoaYKTHUBHBII [IpezenTanus, Kommsrotep, Omnpoc
MOJYITb, TEXHUKA 0€301IacHOCTH. MpaKTHYecKas QG pepeHIIPOBAaHHOTO -4aCTUYHO- BHICODUITEM TIPOEKTOP
pabota oOy4eHus TTOMCKOBEII
-UCCJIEZI0BATENIbCKUIM
MeTox
2 OmnepanpionHas cucremMa raspberry Jlexuus, TEXHOJIOTHUH -penpOaYKTUBHBII IIpesenTanus, Komnsrotep, Omnpoc,
pi MpaKTHIecKas g epeHIIPOBaHHOTO -4aCTHYHO- [Ipumeps! paboTHI MPOEKTOP JIEMOHCTpaIHs
pabora o0OyueHust TTOMCKOBBII CHUCTEM pelIeHus 3aIaHuit
-UCCIIE0BATENbCKUI
METO
3 MaiuHHOe 3peHue Jlexuus, TEXHOJIOTUH -penpOayKTUBHBIN [Ipesenranus, Komnsrotep, Omnpoc,
MpaKTHYecKas i depeHInpoBaHHOTO -4aCTHYHO- [Tpumeps! paboTh MIPOEKTOP JIEMOHCTpaIus
pabora o0yueHuns MOUCKOBBII CUCTEM peuieHust 3a1aHui
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Ne HaszBanue pa3neJia, TeMbl ®opMbI TexHosorus Mertoabl 1 npueMbl Bo3moskHbIi Texnunueckoe ®opma
n/n OpraHM3anuu OpraHM3anuu OpraHM3anuu AUAAKTHYECKHIA OCHAILleHHe NOJABeJeHUS
YueOHBIX 3aHATHI 3aHATHI 3aHATHI MaTepuaJ 3aHATHUSA HMTOIrOB
-HcCIe0BaTeIbCKUI
MeTOx
4 Keiic  «OnextpoHHass  cucrema Jlexuus, TEXHOJIOTHH -penpoOayKTUBHBIN IIpesenrarnus, Komnsrotep, JlemoHcTparus
«3HAKU»» MIpaKTH4YeCcKas g hepeHIIPOBaHHOTO -4aCTU4HO- IIpumeps! perenust TIPOEKTOP pelieHui kerca
pabota oOy4eHus TTOMCKOBEII HEKOTOPBIX
-MCCIIEI0OBATENIbCKUM | CIOXKHBIX 3a/1a4
METOJ
5 Kelic  «OnekTpoHHass  cucreMa Jlexuus, TEXHOJIOTHUH -penpOAYKTUBHBII IIpesenTanus, Kommsrotep, JeMoHcTpanus
«JloModou»». MpaKTUYeCcKas (G hepeHIIIPOBAHHOTO -4aCTUYHO- IIpumeps! penieHus MIPOEKTOP pelueHni keica
pabota o0yueHus TTOMCKOBBII HEKOTOPBIX
-MCCJIEIOBAaTEeIIbCKUM |  CIIOXKHBIX 3a/1a4
MeTOx
6 Xaii-Tek 1ex Jlekmus, Ilo oOcrosiTenbcTBAM Ilo Ilo Ilo Pemenue
MpaKTHYecKas o0cTOsITeThCTBAM o0cTOsITeThCTBAM 00CTOATEhCTBAM | IPAKTHYCCKUX 33039
pabota
7 ®dopmupoBaHue OOMIEKYIBTYPHBIX Jlexuus, ITo obcrosiTenscTBAM ITo ITo ITo y4acTue B
KOMITETEHIUI MpaKTHYecKas oOcTOsITeThCTBAM oOcTOsITeThCTBAM o0cTOsTeThCTBAM MEPONPUATHI
pabota
8 ITonBenenue UToroB Jlexuus, TEXHOJIOTUH -penpoayKTUBHBII - Komnsrotep, OIpocC
IIpaKTU4YeCcKas nuddepeHIUPOBAHHOTO -4aCTU4HO- IIPOEKTOP
pabota 00yueHus TIOUCKOBBI
-UCCJIEZI0BATENIbCKUI
MeTox
Monyas 4.
Ne HasBanue pasneiia, TeMbl Dopmbl TexHosnorus MeToabl ¥ IpueMbI Bo3MoxkHbIIT TexHuueckoe ®opma
n/n OpraHM3anuu OpraHM3aluu OpraHM3anuu AUAAKTHYECKHIT OCHAILleHHe NOJABeICHUS
Y4eOHBIX 3aHATHI 3aHATHI 3aHATHI MaTepHaJl 3aHATHA HTOI0B
9 Beenmenne B 00pa3oBaTeIbHEIN Jlexuwus, TEXHOJIOTHUH -penpoayKTHUBHBII IIpesenTanus, Kommrsrotep, Omnpoc
MOYb, TEXHHKA O€3011aCHOCTH. MpaKTU4ecKas muddepeHInpoBaHHOTO -4aCTHYHO- BuneoGuIBEM MIPOEKTOP
pabota oOy4eHus TTOUCKOBBII
-UCCIIEZI0BATENIbCKUI

MECTO
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Ne HaszBanue pa3neJia, TeMbl ®opMbI TexHosorus Mertoabl 1 npueMbl Bo3moskHbIi Texnunueckoe ®opma
n/n OpraHM3anuu OpraHM3anuu OpraHM3anuu AUAAKTHYECKHIA OCHAILleHHe NOJABeJeHUS
Y4eOHBIX 3aHATHI 3aHATHH 3aHATHI MarepHaJl 3aHATHA HMTOI0B
10 |B03MOXHOCTH MHKpPOKOHTpOJIEpa Jlexuus, TEXHOJIOTHH -penpoOayKTUBHBIN IIpesenranus, Komnsrotep, Omnpoc,
STM32 MpaKkTU4ecKas i depeHInpoBaHHOTO -4aCTUYHO- [Tpumeps! paboTh MIPOEKTOP JIEMOHCTpanus
pabora o0yueHus TIOMCKOBBII cucTeM peleHus 3ajaHui
-MCCIEN0BaTENbCKUI
METOT
11 |IIporpamMmHBIE W  ammapaTHEIC Jlexuus, TEXHOJIOTHUH -penpOAYKTUBHBII IIpezenTanus, Kommsrotep, Omnpoc,
uaTepdeiicer STM32 MpaKTHYecKas mudhepeHIIPOBaHHOTO -4aCTU4HO- [Ipumepsr paboTer TIPOEKTOP JIEMOHCTpanus
pabora o0yueHns TIONCKOBBIH CHCTEM peLIeHus 3aJaHui
-HACCIIeIOBATEIbCKUI
MeTOx
12 |Kelic  «DnekrpoHHas  cucTeMa Jlexuus, TEXHOJIOTUH -penpOoayKTUBHBII IIpesenranus, Komnsrotep, JeMoncrpanus
«Marpuua»» [IpaKTHYeCcKast i depeHInpoBaHHOTO -4aCTUYHO- IIpumeps! pemenus IIPOEKTOP peLIeHUH Kelca
pabora o0yueHus TTOMCKOBBII HEKOTOPBIX
-MCCJIEIOBATEeIbCKUM | CIIOXKHBIX 3a/1a4
METOx
13 |Kefic  «DnekTpoHHas  cucTeMa Jlexuus, TEXHOJIOTHUH -penpOaYKTHUBHBII [IpezenTanus, Kommsrotep, JeMoHcTpanus
«Yucronucanue»». MpaKTHYeCcKast i hepeHInpoBaHHOTO -4aCTUYHO- [Tpumeps! pemenust MIPOEKTOP pelieHuii keiica
pabora o0yueHns TIOUCKOBBIH HEKOTOPBIX
-MCCJICIOBATENBCKUI | CIIOMKHBIX 3a/1ad
MeTox
14 | Xaii-Tek nex Jlexrus, ITo o6cTosiTenbCTBAM Tlo ITo Ilo Pemenue
IIpaKTU4YeCcKas o0cTOsITeTHCTBAM o0cTOsITeTCTBAM 00CTOsITEIbCTBAM | IPAKTUYECKUX 33734
pabora
15 | ®opmupoBaHue OOLIEKYIBTYPHBIX Jlexuus, ITo obcTosiTenpCTBAM ITo ITo ITo ydacTtue B
KOMIETEHIUH MpaKTU4ecKas o0cTosITEICTBAM o0cTosITENICTBAM o0cTosITENIbCTBAM MEpONpPUATHH
pabora
16 |IlonBeneHne UTOroB Jlexuus, TEXHOJIOTHH -penpOayKTUBHBIN - Komnsrotep, onpoc
MpaKTU4ecKas i depeHInpoBaHHOTO -4aCTHYHO- MIPOEKTOP
pabora o0yueHuns TIOMCKOBBII
-MCCIE0BATENbCKUI

MECTO
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I111. Komiuieke opraHu3ainMmoOHHO-MeIArOrH4YeCKUX yCJI0BH I

111.1. Kanennapuslii yueOHbIH rpaduk, BKIIOYAIOIUN MECALl, YUCIIO0, (HOpMy MPOBEICHUS 3aHITH,
KOJIMYECTBO YaCOB 3aHATHUS, TEMY, MECTO ITPOBE/ICHUS 3aHATHS B COOTBETCTBUH C KaJICHIAPHBIMHU
JaTaMu TEeKyIero y4eOHoro rofa (mpruioxeHue 1 Kk mporpamme)

111.2. PecypcHoe obecriedeHre mporpaMMsl:

— MamepuaibHo-mexHuyeckoe obecneuerue: KaOWHET, OCHAIIICHHBIH KOMITBIOTEPHOW TEXHHKOM,
He MeHee | koMIbroTepa Ha 1 oOyuarorierocs;
® annapammnoe obecneyenue: TEPCOHAIbHbIE KOMIIBIOTEPHI (HOYTOyKM) - He MeHee |
ycTporcTBa Ha 1 o0yuaroierocs; mpoeKTop, 10CKa
® npoepammuoe obecneyenue: onepannonHas cucrema cemeiicta Windows 6paysep Mozilla
FireFox; cpema paspaborku mist mukpoxontposuiepo Keil uVision5, STM32CubeMX,
MHUKpoKoHTpoiutepHas tuar¢popma Nukleo-64 wa 0aze STM32F401, cpenctBa 3D
monenupoBanus (Tinker cad), maTuyuku W Moayiau (KOHTPOJUIEp MOTOPOB, BeO-kKamepa),
cpena paspaborku s Python IDE, mukpoxommbioTep raspberry pi 3, BEKTOpPHBIH
rpaduueckuii penakrop Corel Draw, pemakrop koxma, goctyn k cetu MHTepHeT, Opaysep,
nporpamMma pelakTHPOBaHHs TEKCTa, IPOrpaMMa CO3/IaHHsI TPE3CHTALUH .
— cneyuanvHoe obopyoosanue. obopynoBanue IT-Kpantyma (tenesuzop ¢ OC Android).
— ungopmayuoHHo-memoouseckoe obecnederue (METOAbl U MPUEMbI pabOTHI C YHaIIUMUCH,
(dbopMBbI 3aHITHH TI0 paszaenam, (GOPMbI U BHIbI KOHTPOJIS, (POPMBI OTCICIKUBAHUS U (DUKCAITHN
PE3yNBTaToB, OPraHU3aIUS B3AUMOICHCTBUS C POAUTEISIMA).

IMenaroruyeckue TEXHOJIOTHH:

— TEXHOJIOTUU pa3BHUBAIOIIETO OOyUEHHs, HAIMpaBICHHbIE Ha O0OIIee IEeJOCTHOE pa3BHUTHE
JUYHOCTH, HA OCHOBE AaKTHUBHO-AEATEIBHOrO crmocoba oO0y4eHHs, YYUTHIBAIOIIUE
3aKOHOMEPHOCTH Pa3BUTHUS U OCOOCHHOCTH WHIUBUYYMa,

— TEXHOJIOTUU JUYHOCTHO-OPUEHTUPOBAHHOTO OOYYEeHHs, HalpaBlIeHHbIE Ha pPa3BUTHE
WHWBUIYAIGHBIX [MO3HABATCIBHBIX CIOCOOHOCTEH KaXJI0ro peOcHKa, MaKCHMalIbHOE
BBISIBIICHHE, PACKPBITHE U UCTIOJIH30BAHKE €T0 OIbITA;

— TexHoJoruu auddepeHmpoBaHHOro o0yueHus, oOecrneyuBarommue oOydyeHHe KaxKIoro
00ydJaromerocs Ha YpoBHE €r0 BO3MOKHOCTEH M CTOCOOHOCTEH;

— TEXHOJIOTUU COTPYIHUYECTBA, pPEATU3YIONINE IEMOKpPaTH3M, PaBEHCTBO, MapTHEPCTBO B
OTHONICHUAX TeAarora W OOydarolerocsi, COBMECTHO BbIPAOaTHIBAIOT IIE€TH, COACpKaHHE,
JTAIOT OIIEHKH, HAXOJSICh B COCTOSTHUH COTPYITHUYECTBA, COTBOPYECTRA.

— TPOEKTHBIE TEXHOJOTUU — JOCTIDKEHHE MEeNH 4Yepe3 JNeTalbHYI0 pa3palboTKy IMpOoOJIeMBl,
KOTOpasi JOJDKHA 3aBEPIIUTHCS peajbHBIM, OCA3aeMbIM TPAKTHUYECKUM PE3YyIbETaToM,
0hOPMIIEHHBIM TEM HJIM HHBIM 00pa3oM;

— KOMIIBIOTEPHBIE TEXHOJIOTHH, QopMmupylmue yMmeHHe paboTtate ¢ uH(popmMalueH,
HCCJIEJIOBATENIbCKIE YMEHUS, KOMMYHUKATHBHBIE CIOCOOHOCTH.

Metoabl 00y4eHus:
— crnoBecHbIe (YCTHOE H3JI0KeHHue, Oecena, OOBSICHEHHE, NUCKYCCHsI, aHAJIU3 TEKCTa, aHau3

CTPYKTYpBI);
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— HamAgHbIe (METOA JEMOHCTpAIINil, METO MILTIOCTPALUA, TPUEMOB padOThI HA 00OPYIOBaHHH,
HaOoIeHne, padboTa Mo 00pasily, METO/ HAIJISITHOTO MOJICITUPOBAHUS );

— METOJBI MTPAKTUIECKOTO O0yUYeHHsI (TPEHUHT, TPEHUPOBOYHBIC YIIPAXKHEHUS, Ta00paTOpPHBIE U
NpaKkTU4YeCKHe pabOoThl, TBOpPUYECKHE PAOOTHI U TIP.);

— METOJIbI MPOOJIEMHOTO 00y4eHHS (COOOIIaroIee U3JI0KEHUE ¢ AJIEMEHTaMH MPOOJIEMHOCTH,
MO3HABATE€IbHOE MPOOJIEMHOE H3JIOKEHHE, [UaJOorH4eckoe MpoOJIeMHOE HU3II0KEHHE,
OBPUCTUYECKUM MIIM YACTUYHO-IIOMCKOBBIA METOJI, MCCIIEIOBATEIbCKUI METOJ, METO/ KEMCOB

v 1p.).

®opMbl NpOBeAeHUS 3aHATHI: JICKIM; IpaKTHYeCcKas paboTa; caMOCTOsATeNIbHAsL paboTa;
IIPOBEPKA U KOPPEKLMsI 3HAaHUN U yMEHUH; 0ecea; TEXHUYECKOEe COPEBHOBAHUE; OPraHU3allMOHHO-
NesTeIbHOCTHBIE UIPhL; SKCKYPCHSL; MHAMBUYyallbHas (TPYIIOBast) 3alUTa IPOEKTOB.

JAuarnocruka 3¢ ¢peKTHBHOCTH 00pa30BaTEJILHOIO NpoLecca
OcymiecTBigeTcss B TEUYEHHE BCErO CpOKa peajM3alyd IporpaMMbel. OTO IOMOIaeT
CBOCBPEMEHHO BBIABIATH NPOOEIbl B 3HAHMAX, YMEHHUSIX Y4YalllMXCs, IUIAHUPOBATh KOPPEKLHOHHYIO
paboTy, OTcieXuBaTh IUHAMHMKY pa3BuTus nereil. [lng oueHku 3(h¢eKTHBHOCTH 00pa30BaTeIbHOM
IporpaMMbl BBIOpaHbI CIIEAYIOUIME KPUTEPUHU, ONPEACISIIONIME Ppa3BUTUE HHTEIJIEKTYaJlbHbIX MU
TEXHUYECKHX CIOCOOHOCTEH, ydalluxcs: pa3BUTHE IMaMATH, BOOOpakeHHs, 00pa3HOro, JIOTHYECKOTO U
TCEXHUYCCKOI'O MBIIIJICHHWA.
Kpurtepun oneHKH pe3yJIbTaTOB aTTECTALUH 00YYAOIIHUXCS
OO1mKMH KpUTEPUSMHU OLIEHKH PE3yJAbTaTUBHOCTH 00yUEHUS SBIISIOTCA:
— OILICHKA YPOBHS TEOPETUYECKUX 3HAHUH;
— OILIEHKA YPOBHS NPAKTUYECKON MTOATOTOBKH Y4alUXCs;
— OLIEHKA YPOBHS Pa3BUTHUS U BOCIIMTAHHOCTU OOYYaIOLIHXCS.

Pesynbrarsl KOHTpOJIA QUKCUPYIOTCS B TUArHOCTUYECKOH KapTe.

YpoBHu IMapameTpsbl Ioka3arenu
Bricokuit Teopernueckue 3HaHUA. | OOyJalOUIMIICS OCBOMII MaTepHal B IOJTHOM 00beMe.
ypoBenb (80- 3HaeT 1 MOHNUMAET 3HaYCHHE TEPMHHOB, CAMOCTOSATEIILHO OPHEHTUPYETCS B
100%) CoJiep)KaHUH MaTepHaa 1mo TeMaM.

yYaIuiCcs  3aWHTEPEeCOBaH, NPOSBISIET YCTOWYMBOE BHHMAaHHE K
BBITIOJTHEHHUIO 3aJJaHUM.

[Ipaktuueckne ymeHus u|CnocoOeH NPUMEHATh NPAKTHUECKHE YMEHHs M HAaBBIKM ~ BO BpeMs
HaBBIKU. BBIIIOJIHEHMSI CaMOCTOSTENbHBIX 3a7aHuil. [IpaBUibHO M 1O HA3HAYEHMIO
MpUMEHsEeT HHCTPYMEHTHL. PaboTy akKypaTHO TOBOAWT 10 KOHIIA.

MoxeT OLEHUTb Pe3yNIbTAThl BHIIOIHEHHS CBOETO 3aJaHUs U JaTb OLEHKY
paboTHI CBOETO TOBapHIIA.

Cpenuuii Teopernueckue 3HaHUS. | Yuamuicss OCBOMJ 0a30Bble 3HAHUWS, OPHUEHTHUPYETCS B COAEP)KaHUH
ypoBeHb (50- Marepuaja II0 TeMaM, HWHOrAa oOpalaeTcss 3a IIOMOLIbI0O K II€Aarory.
79%) VY4amuiics 3aMHTEpeCcOBaH, HO HE BCEIr/a MPOSBISET yCTOMUNBOE BHUMAHUE

K BBIIIOJIHCHUIO 3aJ1aHUA.

HpaKTI/I‘IeCKHe YMEHUA U BnaneeT 68.30BI)IMI/I HaBbIKaMM ©W YMCHHUAMHU, HO HE BCErga MOXKET
HABBIKH. BBITIOJIJHAUTE CAMOCTOATCIIBHOC 3aJJaHUEC, 3aTPYAHACTCA W MPOCHUT IMOMOIINU
nexarora. B pabore momyckaeT HEOPEXKHOCTb, NelaeT ONIMOKHM, HO MOXET
YCTPAaHUTh HX ITOCJIC HABOAAINX BOIIPOCOB MM CAMOCTOATCIIBHO. OHCHI/ITB
Ppe3yJbTaThl CBOCH AEATEIBHOCTH MOXKET C TOJICKa3KOi Hearora.
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Huzknit
YpOBEHB

(MeHbIIIE
50%)

Teopetnueckue 3HaHus. | Brageer MUHMManbHBIMU

3HAaHWSAMH, OPHEHTHpPYETCS B COICpPKaHUU
MarepHaia Mo TeMaM TOJIBKO C ITOMOIIBIO Iearora.

[MpakTHyeckue ymMeHus u

HaBBbIKH.

BrnaneeT MUHUMAaTBLHBIMU HAYaJIbHBIMHA HABBIKAMH U YMEHUSIMH. Y YaIUunCs
CMOCOOEH BBITIONHATh KKIYIO OMEPAIMI0 TOJBKO C IMOJCKAa3KOW meaarora
win ToBapuiiei. He Bcerma mnpaBWIBHO TPUMCHSET HCEOOXOIUMBIN
HHCTPYMEHT WM Ha WCIOJb3yeT BOBce. B pabore momyckaer rpyoObie
omKOKK, HE MOXET MX HalTH uUX Jaxe mocie ykazaHusa. He cmocoben
CaMOCTOSITEIIFHO OLICHUTD PE3YJbTATHI CBOCH PaOOTHI.

Ilenaror a/o

Cponnasi Ta01M1a pe3y1bTaTOB 00y4YeHus

Ne dPUO OuneHnka OneHka HTorosas oneHka
n/n o0yuarouerocst TeopeTH4eCcKUux NPAKTHYECKHUX
3HAHUI YMEHUH M HABBIKOB

1

2

3

4

5

6

7

VY4eOHO-MeToAuYEeCKUE CPEACTBA 00yUEHUS:

CIICUAJIM3UPOBAHHAA JIMTEpATYpPaA 110 HAIIPABJICHUTO, noz[6op1<a JKYPHAJIOB;
Ha60pBI TEXHUYIECKOH AOKYMCHTAIIUU K IPUMCHACMOMY 060py,ZLOBaHI/IIO;

- O6paSI_IBI MoJenen u CUCTEM, BBIIIOJITHCHHBIC O6y‘IaIOH_II/IMI/IC$I u rnegarorom,

TIaKarTkl, POTO U BUACOMATEPHAITBI,
y4e0HO-METOINYECKUE

mocobuss I memarora W OOyYaromIuxcs,  BKIIIOYAIOIIWE
TUAAKTUUECKUM, MH(POPMAIMOHHBIM, CHOpPaBOYHBIM Marepuanbl Ha pa3jMYHbIX HOCHUTENSX,
KOMITBIOTEPHOE U BUJIEO0 000pyIOBaHUE.

HpI/IMeHHeMOC Ha 3aHATUAX JHAAKTHYCCKOC U y‘-IC6HO-MCTOIII/I‘-IeCKOC obecrieucHue
BKJIIOUYAET B ceOs SJICKTPOHHBIC y‘-Ie6HI/IKI/I, CIIPpaBOYHBIC Marcpualibl U CUCTCMBbI HCIIOJIB3YyEMBbBIX
nporpamMmm, Marcpurajibl CCTU I/IHTCpHCT.

V. Cnncok Jmreparypsl

Jluteparypa aJis npenoaaBaresis:
1. Arduino Programming for Visual Studio and Atmel Studio/ Arduino for Visual Studio

[Dnexrponnsiipecypc]/ URL: http://www.visualmicro.com/ (nara oopamienus: 12.04.2019).

2. Arduino Diecimila [Onexrponnsii pecypc]/ URL: http://arduino.ru/Hardware/ArduinoBoa
rdDiecimila (nara ob6pamenus: 17.05.2019).

Briggs J. R. — Python for Kids — 2012

4. Case Reas.Getting Started with Processing. — Sebastopol.: O’Reilly, 2010. — 195c.
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5. Deitel H.M. et al. Python — How to Program

6. Freeduino — Arduino coBMeCTHMBIN MUKPOKOHTPOJLIEP [ DIEKTPOHHBIH
pecypc]/ URL: http://freeduino.ru/arduino/index.html/ (nara oopamenwus: 16.05.2019).

7. Maria Mole. Maria Mole, an Arduino IDE for advanced developers
[Dnexrponnsiipecypc]/URL: http://dalpix.com/mariamole/(nara oopamenwus: 4.06.2019).

8. Massimo Banzi. Getting Started with Arduino. — Sebastopol.: O’Reilly, 2008. — 118c.

9. Processing Refence [Dnexrponnsiii pecypc]/ URL:http://www.processing.org/reference/
(mara obpamienus: 5.06.2019).

10. Apxanrensckuii A.f1. Delphi 7 CripaBounoe noco6ue. - M.: bunom-IIpecc. -2004. -1024 c.

11. bapanoB B.H. Ilpumenenune mukpokontpoiiepa AVR: cxeMbl, aaropuTMbl, IpOrpaMMBbl. —
M.: Uznarensckuii nom «Jlomaka — XXI», 2004. — 288 ¢

12. bpara H.C. Co3nanue po6otoB B nomamnux ycinoBusix. / H.C.bpara. — M.: HT Ilpecc, 2007.
—368 c.

13. Ba6umesuu I1. H. Yucnennsie metoasl. Beraucnurensupiii mpakTukym. —— 320 C.

14. BacwiibeB E.A. MukpokoHTposuiepbl. PazpaboTka BcTpanBaeMbIX MPHIIOKCHHH. —
CII6.:BXB-Iletepoypr, 2008. — 304 c.

15. 'amma 3., Xenwm P., I>xoncon P., Bauccuaec k. [IpueMbl 00beKTHO-OPUEHTUPOBAHHOTO
npoektupoBanus. [larrepust npoexktuposanus. — CII6.: TIurep, 2001.

16. Joycon M. Ilporpammupyem Ha Python. — CIIG.: ITutep, 2014. — 416 c.

17. Kynerrr H OcnoBsl iporpammupoBanust B Delphi 7. - CI16: BXB . - Mocksa, 2003 . - 608 c.

18. JIyty M. U3yuyaem Python, 4-e uznanue. — Ilep. ¢ anra. — CII6.: CumBon-Ilnroc, 2011. —
1280 c.

19. JIyru M. IlporpammupoBanue Ha Python, Towm I, 4-e uznanue. — Ilep. ¢ anrn. — CII6.:
Cumsoa-Ilmroc, 2011. — 992 c.

20. JIyt M. IIporpammupoBanue Ha Python, Tom 11, 4-e u3nanue. — [lep. ¢ anrn. — CII6.:
Cumsoa-ITmroc, 2011. — 992 c.

21. Maccumo b. Arduino aiis HaunHaronux BomeOHukoB. / Ilep. ¢ anmn. mox pea. M. Paittmas.
—M.: Pun I'pynm, 2012. — 128 c.

22. Maraes I'.I. Komnbtotepnas naboparopust. — Mypmanck: MI'TIH, 1998. — 292 c.

23. Ilunrpum Mapk. [Torpyxxenue B Python 3 (Dive into Python 3 Ha pycckom)

24. TlpaxoB A. Blender. 3D-monenupoBanue u anumanus. PykoBoacTBo st HaunHatomux M3,
bubnuorexa 'HY/JIunykcuentpa, 2009. — 256 c.

25. Tlpenko M. 123 skcniepumenTa 1mo pobororexHuke. / ep. ¢ annt. [lonosa B.I1. — M.: HT-
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KaHuKynsapHbIi nepros:

- OCEHHHE KaHUKYIbI — ¢ 29 okTs10ps 2019 mo 04 nosiops 2019;
- 3UMHUE KaHUKYIIBI — ¢ 28 nexadps 2019 no 08 saBaps 2020;
- BECEHHME KaHHUKYIbI — ¢ 25 mapta 2020 o 3 1mapra 2020;

- TOTIOJTHUTENbHBIE KaHUKYIBI — ¢ 19 deBpanst 2020 o 22 despans 2020;
- netHue kaHuKkynbl — ¢ 01 urons 2020 o 31 aBrycra 2020.
Bo BpeMs kaHHKyn1 3aHATHS B OOBEIUHEHUSX MPOBOMASTCS B COOTBETCTBUH C
y4€OHBIM TUIAHOM, JIOITYCKAETCs U3BMEHEHUE PACIIUCaHUsI.

ImT-KBAHTYM

IIpuioxkenue 1.

Monyas 1.
Ne Bpewst ®opma Koar- Mecro ®opma
Mecsx Yuciao NpoBeJeHust BO Tema 3ansaTua
n/n 3aHATUS NpOBeAeHNsI | KOHTPOJIS
3aHATHS 4acoB
Bsenenue B
1 | cemsops | 03 | 18.40-2020 | JIK/MP | 2 | COPMOBATCHBHMI [ 55, onpoc
MOJYJib, TEXHHUKA
6e30I1acHOCTH.
VYerpoiicTBo
2 CEHTSIOPh 05 18.40-20.20 | JIK/TIP 2 MHUKPOKOMIBIOTEPA ka0.203 orpoc
raspberry pi
VYerpoiicTBo Hemonctpanus
3 CEHTSIOPh 10 18.40-20.20 | JIK/IIP 2 MUKPOKOMIIBIOTEpa ka6.203 penreHns
raspberry pi 3ajaHui
VYerpoiictBo JemoHcTpanus
4 CeHTsI0ph 12 18.40-20.20 | JIK/IIP 2 MHUKPOKOMIIBIOTEPA ka6.203 penreHus
raspberry pi 3a1aHui
5 | ceHTa0pB 17 18.40-20.20 | JIK/TIP 2 |Pa0ota B xaiitex-1iexe. |  ka6.203 -
Hemonctpanus
6 CEHTSIOPh 19 18.40-20.20 | JIK/IIP 2 GPIO raspberry pi ka0.203 penieHus
3aJJaHUuN
JemoncTpanus
7 CeHTI0ph 24 18.40-20.20 | JIK/AIP 2 GPIO raspberry pi ka6.203 penrenus
3aJJaHuN
JemoncTpanus
8 ceHTsI0ph 26 18.40-20.20 | JIK/IIP 2 GPIO raspberry pi ka0.203 peuieHus
3a/1aHui
9 OKTSI0pb 01 18.40-20.20 | JIK/IIP 2 | Pabora B xaiitek-miexe. |  ka6.203 -
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Ne Bpewst ®opma Koar- Mecro ®opma
Mecsn Yucio NpoBeJeHus BO Tema 3anaTus
n/n 3aHATUS NMpPOBeeHNsI | KOHTPOJIs
3aHATHUSA 4acos
JemoncTpanus
10 | okTa0ph 03 18.40-20.20 | JIK/IIP 2 GPIO raspberry pi ka6.203 penieHus
3aJaHui
11 | okTa0pb 08 18.40-20.20 | JIK/IIP 2 GPIO raspberry pi ka0.203 ompoc
Keiic «Onexrponnas HemoHcTpanus
12 | okTa0pb 10 18.40-20.20 | JIK/IIP 2 CHCTEMa «CBOI- ka0.203 perIeHHit
YYXKOU»» Kelca
Keiic «OnexTpoHHas JemoHcTpanus
13 | okTsa0pb 15 18.40-20.20 | JIK/TIP 2 CHCTEMa «CBOW- ka0.203 peleHui
QYKON»» Kelica
Keiic «OnexTponHas JemoHcTpanus
14 | okTia0pb 17 18.40-20.20 | JIK/TIP 2 CHCTEMa «CBOM- ka0.203 peleHui
YYXKOU»» Kelica
Keiic «2QnexTpoHHas HemoncTpanus
15 | okTia0ps 22 18.40-20.20 | JIK/IIP 2 cHcTeMa «CBOH- ka6.203 peleHui
YYXKOU»» Kelica
Keiic «2QnextpoHHas HemoncTparnus
16 | okTiI0pH 24 18.40-20.20 | JIK/IIP 2 CHCTEMa «CBOM- ka6.203 peureHuit
qYKON» Keica
Ketic «2OnexTpoHHas JemoHcTparmst
17 | okrs0pb 29 18.40-20.20 | JIK/TIP 2 CHCTEMa «CBOW- ka0.203 peleHuii
qYKON» Kelica
18 | okTsa0pD 31 18.40-20.20 | JIK/TIP 2 | Pa0ota B xaiitex-niexe. | ka6.203 -
Keiic «9nexrtpoHHas Hemonctpanus
19 | HOa0pb 05 18.40-20.20 | JIK/IIP 2 CHCTEMa «CBOI- ka0.203 pelreHuit
qYKON» Kelica
Keiic «QnexTpoHHas JemoHcTparms
20 | HOA0pPD 07 18.40-20.20 | JIK/TIP 2 CHCTEMa «CBOW- ka0.203 peleHui
qYKON» Kelica
dopMupoBaHue
21 | HOs0pB 12 18.40-20.20 | JIK/IIP 2 OOILIEKYIBTYPHBIX ka6.203 -
KOMIETEHIUH
Keiic «OnexrponHas JemoHcTpanus
22 | HO0pB 14 18.40-20.20 | JIK/TIP 2 CHCTEMa «CBOH- ka6.203 pereHui
qyXKOM»» Kelica
Keiic «OnexTpoHHas JemoHcTpamms
23 | HOsA0pB 19 18.40-20.20 | JIK/IIP 2 CHCTEMa «CBOJi- ka6.203 peleHuit
YyXKOW»» Keica
Keiic «Mopeinnb JemoHcTpanus
24 | HOs0pB 21 18.40-20.20 | JIK/IIP 2 «CaMOJIBHKYIIASICS ka0.203 peureHuit
TEINEHKKAN Keiica
Ketic «Monens Hemonctpanus
25 | HOs0pB 26 18.40-20.20 | JIK/TIP 2 «CaMOJIBHKYILIASICSI ka6.203 pereHuit
TEINEHKKAN Keiica
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Ne Bpewst ®opma Koar- Mecro ®opma
Mecsn Yucio NpoBeJeHus BO Tema 3anaTus
n/n 3aHATHSA NpOBeIeHHs KOHTPOJIA
3aAHATHSA 4acoB
Ketic «Monens JemoHcTpanus
26 | HOSI0pB 28 18.40-20.20 | JIK/TIP 2 «CaMOZIBIKYILAsICS ka6.203 peleHuni
TEJICKKANY Kelica
Ketic «Monens JemoHcTpanus
27 | mexabOpb 03 18.40-20.20 | JIK/IIP 2 «CAMOJIBUIKYIIASCS ka6.203 penreHni
TEIICIKKAN Keiica
Keiic «Mopeinnp HemoncTpanus
28 | nekaOpn 05 18.40-20.20 | JIK/TIP 2 «CaMOIBHIKYILASICS ka0.203 peleHuii
TEJIEIKKA» Keiica
Keiic «Mogens JemoHcTpanus
29 | nexabpb 10 18.40-20.20 | JIK/TIP 2 «CaMOZBIKYIIAsICA ka0.203 peleHui
TEICIKKAN) Kelica
Keiic «Mogens JemoHcTpanus
30 | mekaOpp 12 18.40-20.20 | JIK/TIP 2 «CaMOZBHKYIIAsICS ka0.203 peleHui
TEICIKKAN) Kelica
DopMupoBaHue
31 | nexabOpn 17 18.40-20.20 | JIK/IIP 2 OOLIEKYNBTYPHBIX ka0.203 -
KOMIIETCHIIHI
Keiic «Mopeinnp HemoncTparnus
32 | nekaOpp 19 18.40-20.20 | JIK/TIP 2 «CaMOZBHIKYIIIAsICS ka0.203 peleHui
TEICIKKAN) Ketica
Keiic «Mogens JemoHcTparms
33 | nmexabpb 24 18.40-20.20 | JIK/IIP 2 «CaMOJIBUKYIIASICS ka6.203 penreHuit
TEICIKKAN) Ketica
Keiic «Mopeinnp Hemonctpanus
34 | nexabpn 26 18.40-20.20 | JIK/TIP 2 «CaMOJIBUIKYIIASCS ka6.203 peleHuit
TEJIEKKA» Keiica
dopMupoBaHue
35 SIHBaphb 10 18.40-20.20 | JIK/TIP 2 OOIIEKYIBTYPHBIX ka0.203 -
KOMITETEHIIUHA
36 SIHBaph 14 18.40-20.20 | JIK/TIP 2 IlonBeneHne UTOroB ka6.203 orpoc
72
Monyas 2.
Ne Mecsin Yucao Bpems ®opma | Koan- Tema 3anaTHA Mecro ®opma
n/n NMpPOBEIeHNUsT | 3aHATHSA BO TPOBeIeHUs KOHTPOJIS
3aHATHS 4acoB
37 JIK/TTIP 2 BBenenue B ka6.203 onpoc
00pa30BaTeIbHEIH
MO/yJTb, TEXHUKA
0€30IaCHOCTH.
38 JIK/ITIP 2 YerpoiicTBo ka0.203 ompoc
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IT-KBAHTAYM
Ne Mecsn Yuciao Bpems ®opma | Kou- Tema 3anaTHUsA Mecro ®opma
n/n NpOBeleHUs] | 3aHATHA BO NpPOBeIeHHS KOHTPOJIA
3aAHATHSA 4acoB
MHUKPOKOHTpOJIIepa
STM32
39 JIK/IIP 2 | YerpoiicTBo ka0.203 | [lemoHCTpamus
MHUKPOKOHTpOJIIepa pelieHus
STM32 3aJaHuHA
40 JIK/TTP 2 | YcrpoiicTBO ka0.203 JemoHcTpanms
MHUKPOKOHTpOJIIepa pemeHus
STM32 3alaHuN
41 JIK/IIP 2 | PaGora B xailiTek-1iexe. ka0.203 -
42 JIK/IIP 2 |GPIO STM32 ka0.203 | JlemoHcTpanms
pemeHus
3aJIaHuHA
43 JIK/TTP 2 GPIO STM32 ka0.203 JemoHcTpanms
peIeHus
3aJJaHIHA
44 JIK/IIP 2 |GPIO STM32 ka0.203 | lemoHcTpanms
pelieHus
3aJlaHnuN
45 JIK/IIP 2 | PaGora B xaiiTek-1iexe. ka0.203 -
46 JIK/TTP 2 GPIO STM32 ka0.203 JemoHcTparnms
peleHus
3aJlaHnuN
47 JIK/ITIP 2 GPIO STM32 ka0.203 ompoc
48 JIK/ITP 2 Keiic «Monens ka0.203 JemoHcTparnms
aBTOHOMHOM CHCTEMBI peueHuii
«IlopraruBHas Kelca
JIIEKTPOHHAS UTPAY»

49 JIK/IIP 2 | Keiic «Mopgenpb ka6.203 JemoHcTparms
ABTOHOMHOM CHCTEMBI peuieHui
«IlopraruBHas Kelica
JJIEKTPOHHASI UTPaY»

50 JIK/TIP 2 Ketic «Monenn ka6.203 Hemonctpanus
aBTOHOMHOM CHCTEMBI peuieHuii
«ITopraruBHas Kelica
AIICKTPOHHAS UTPAY»

51 JIK/TIP 2 Ketic «Monenn ka6.203 Hemonctpanus
aBTOHOMHOM CHCTEMBI peleHui
«ITopraTruBHas Kelica
JJIEKTPOHHAS UTPaY»

52 JIK/TIP 2 Keiic «Monmeinb ka0.203 JlemoHCTparst
aBTOHOMHOM CHCTEMBI peleHui
«ITopraruBHas Kelica
AIIEKTPOHHAS UTPaY

53 JIK/TIP 2 Ketic «Monenn ka6.203 Hemonctparnus




=D

ImT-KBAHTYM

Ne Mecsn Yuciao Bpems ®opma | Kou- Tema 3anaTHUsA Mecro ®opma
n/n NpOBeleHUs] | 3aHATHA BO NpPOBeIeHHS KOHTPOJIA
3aAHATHSA 4acoB

aBTOHOMHOM CHCTEMBI peuieHuii
«lopraruBHas Kelca
SJIEKTPOHHASI UTPa»

54 JIK/IIP 2 Pabora B xaliTek-11eXe€. ka6.203 -

55 JIK/TIP 2 Keiic «Momeib ka6.203 JemoHcTpanms
aBTOHOMHOM CHCTEMBI pelieHui
«IlopraruBHas Kelica
AIIEKTPOHHAS UTPAY»

56 JIK/TIP 2 Keiic «Momeib ka6.203 JemoHcTpanms
aBTOHOMHOM CHCTEMBI peleHui
«ITopraTtuBHas Kelica
SJIEKTPOHHASI UTPa»

57 JIK/TIP 2 dopmupoBaHue ka0.203 -

OOIIEeKyIBTYPHBIX
KOMIIETEHIIUH

58 JIK/TIP 2 Keiic «Momeib ka6.203 JemoHcTpanms
aBTOHOMHOM CHCTEMBI peuieHuit
«IlopraruBHas Kelica
AIIEKTPOHHAS UTPAY»

59 JIK/IIP 2 Keiic «Mojein ka0.203 JemoHcTparus
aBTOHOMHOM CHCTEMBI peleHui
«TopraTtuBHas Kelica
SJIEKTPOHHASI UTPA»

60 JIK/IIP 2 | Keiic «Mopgenb ka0.203 | lemoHcTparms
ABTOHOMHOM CHCTEMBI peuieHui
«DJIEKTPOHHBIN Kelca
ceiig»»

61 JIK/TIP 2 Keiic «Moneib ka6.203 JemoHcTparnms
aBTOHOMHOM CHCTEMBI peueHuit
«QNEKTPOHHBIN Kelica
cerd»»

62 JIK/IIP 2 | Keiic «Mopgenb ka6.203 JemoHcTparms
ABTOHOMHOM CHCTEMBI pelieHni
«DNEeKTPOHHBINA Kelica
cerp»»

63 JIK/TIP 2 Ketic «Monens ka6.203 Hemonctpanus
aBTOHOMHOM CHCTEMBI peueHuii
«DNEeKTPOHHBIN Kelica
ceiig»»

64 JIK/TTIP 2 Ketic «Mopenb ka0.203 Hemonctpanus
ABTOHOMHOM CHCTEMBI pelieHni
«DNEeKTPOHHBINA Kelca
cerp»»

65 JIK/ITIP 2 Keiic «Mogaenn ka0.203 JlemoHCTparms
aBTOHOMHOM CHCTEMBI pelieHui
«ONEeKTPOHHBIN Kelica
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Ne Mecsn Yuciao Bpems ®opma | Kou- Tema 3anaTHUsA Mecro ®opma
n/n NpOBeleHUs] | 3aHATHA BO NpPOBeIeHHS KOHTPOJIA
3aAHATHSA 4acoB

ceiig»»

66 JIK/IIP 2 | Keiic «Monenb ka0.203 | [lemoHCTpamus
aBTOHOMHOM CHUCTEMBI peuieHuii
«ONEeKTPOHHBIN Keiica
ceih»»

67 JIK/TTP 2 dopmupoBaHHe ka0.203 -

OOIIEeKYIBTYPHBIX
KOMITETEHIIUHA

68 JIK/TIP 2 Keiic «Momeib ka6.203 JemoHcTpanms
aBTOHOMHOM CHCTEMbI peleHui
«DNEeKTPOHHBIN Kelica
ceitg»»

69 JIK/IIP 2 | Keiic «Mopgenb ka0.203 | JlemoHcTparms
ABTOHOMHOM CHCTEMBI peuieHui
«ONEeKTPOHHBIN Kelica
ceiig»»

70 JIK/ITP 2 Keiic «Monens ka0.203 JemoHcTpanms
aBTOHOMHOM CHCTEMBI peuieHuit
«OJEKTPOHHBIN Kelica
cerig»»

71 JIK/IIP 2 ®dopMupOBaHHE ka6.203 -

OOIIEeKyIBTYPHBIX
KOMIIETCHIIMI
72 JIK/IIP 2 IloxBenenune UTOroB ka0.203 ompoc

72
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[Ipunoxenue 2

Keiichl

B xauectBe Keiic-3ajaHMii y4alIMMCsS MOXKHO NpeAjararb pa3paboTKy NPOrpaMMHBIX,

annapaTrHbIX M IIPOrpaMMHO-ANIIAPaTHBIX MPOLYKTOB Pa3IMYHON HAIIPaBIEHHOCTH OT IPOCTBIX IO
CIIO)KHOCOCTABHBIX TPOrpaMM, B pPa3IUM4HbIX oOmacTsax. Jlamee mpencTaBieHbl YCIOBHBIE
CUTYallMOHHBIE 3aJaud B paMKax KOTOPbIX YydallMecs JOJDKHBI CO3J4aTb TOT WM WHOU
IIPOTrPaMMHBIN IIPOAYKT.

Keiicol moayJist 1. «OCHOBBI IPOrpaMMHPOBAHMSA MHKPOKOMIILIOTEPOB.

Keiic 1.1

1. Tema kelica: DJIeKTpOHHAs CUCTEMa «CBOU-UYKOM»

2. Onmucanue keiica: B Bameii ceMbe OYeHb MHOTO JIFOJICH U Y KXKJOTO €CTh CBOM SIIIUK IS
XpaHeHus Bewle. Bbl pemuin ycuinuTh 6e30MacHOCTh CBOETO SIIMKA PEeIlId pa3padoTarh
AIIEKTPOHHBIN 3aMOK C (PyHKIIMEH pacrio3HABaHUSI.

Heo6xonumo anmapaTHO-pOrpaMMHBIA MPOAYKT MPEACTABISAIOIINNA COOO0H 3IEKTPOHHYIO

CUCTEMY THIIA «CBOM-YKOI» C BOZMOKHOCTBIO PACIIO3HABAHUS YEIOBEKA.

3. eaun m 3a7a4u Kelica:

e peiab: pa3paboTKa AJIEKTPOHHAsI CUCTEMa «CBOM-UY)XOi» Ha 0a3ze MHUKpPOKOMIIbIOTEpA
raspberry pi;

* 3aJa4yH:

e 1 yposensn. Haiinute nndopmaimo o ToM, 4TO Takoe MHKpPOKOMITbIOTep raspberry pi,
€ro MpoaHaau3upyiTe ero GyHKINUU, IPUHIUIBI PYHKIMOHUPOBAHUS ?

e 2 ypoBeHb. [Ipoananusupyiite npasuia QyHKIHOHUPOBAHMS pa3pabOTKa 3JIEKTPOHHOM
CUCTEMBI «CBOW-9YyXOW». BBINIOIIHUTE COOTBETCTBYIOIINE MPAKTUYECKUE 3aIaHHUS.

e 3 ypoBenb. Onpenenure uHTEpdEcs BBOJA U BbIBoAa. Pazpaboraiite Mojens paboThl
npuiioxkeHus. Pazpaboraiite mporpaMmmHbie HUHTEPDENCHI.

e 4 ypoBeHb. PazpaboraiiTe 51€KTpOHHOW CHUCTEMBI «CBOH-uyXoi» Ha 0a3ze
MHKPOKOMITbIOTEpa  raspberry  pi, ocCyliecTBUTe MOArOTOBKY IPOAYKTa K
PacIpoOCTPAHEHMUIO.

Kareropus keiica. mpoaABHUHYTBIN.

MecTo Keiica B CTPYKType MOIYJISl. TPOJIBUHYTHIN.

KosmvecTBo yueOHbIX YacoB. 20 4acos.

IIpoao/IsKNTEIbHOCTH OHOIO 3aHATHSA. 45 MUHYT.

2 3aHATHSA 4 3ansATHSA 12 3ansaTHii
Henab: HacTtpourh yyammxcs Ha | Heab: Hayuutscs | Heab: co31aTh yClIOBUS y4aluMCs

COBMECTHYIO pPaboTy, KOMaHIHOE | IUIAHUPOBaTh  Pa3pabOTKy | JUIA pemieHus Keiica

MBIINJICHUE.

anmnapaTHO-IIPOrPaMMHOTO
MIPOAYKTA, HaBECTH
YUaIIIXCS Ha
HEOOXOIUMOCTb JAETaIbHON
popaboTKH Keiica

Henenue

Ha | Soft: 4K- 3nakomctBo | Soft: 4K- Boimonuenne | Soft: 4K-
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TPYIIIBL. KOMIICTEHIIHH, C  JTalamH | KOMIIETECHIN | MPOCTBIX KOMIIETEHIIHH,
Omnpegnenstor | yMeHue pa3zpaboTku | U, yMEeHHE 3alaHuil 10 | apTyMEHTHPOBaH
mpooiemy. TeHepUpPOBaTh WACH | almapaTHO- | reHepupoBa | GOPMHPOBaHM | HO  OTCTaWBATh
MosroBoit YKa3aHHBIMU MPOTPaMMHBI | Th HICH 10 uHTepdeiica | CBOIO TOYKY
LITYypM. METOAaMH, CIYIIaTh | X MPOAYKTOB | YKa3aHHBIM | MPWJIOKEHUS, | 3peHus,
Yy-ca Y CITBIIIATH u mo paboTe Mo | OpraHU3aTOpPCKUe
¢dhopmymupytor | cobeceqHuKa. METOIIaMH, OTOOpaXCHHUIO | KauyecTBa,
uenb  cpoeid | Hard: uckarp ciymarb U | rpaduyeckoil | KOMOMHUPOBATH,
paboThI u | uapOpMAaITHIO B CIBIIIATH nHpOpMaIK, | BUOOW3MEHATH |
cpencTaa CBOOOTHBIX cobecemrHuK | Mo 00pabOTKe | ymydmarh HWIEH.
JOCTHIKCHUA HCTOYHHKAX U a. BBOJAa JaHHBIX, YMmenue
LICITH. CTPYKTYPHUPOBATh 00paboTke rPaMOTHO
Ocymectsisto | ee. Hard: CUTHAJIOB. IMHUCbMEHHO
T MOUCK Pazpabotka (hopmMynrpoBaTh
HEOOXOAMMOM ApXUTEKTYP CBOU MBICIIH.
uHpopmaImu. BI Hard:  VYmenune
AIIEKTPOHHO pa3pabaTpIBaTh
A CHCTEMBI IIOJIHOCTBIO
«CBOW- 3aBEPLLICHHBII
qyKOID) MPOIYKT,
pa3pabatbiBaTh
JOTHKY  Pa0OTHI
MPUIOKEHAS |
YCTPOMCTBA,
T'OTOBUTH €ro
BHEIIHUU BHI K
MPe3eHTAINH.
ToroButh K
pacnpocTpaHeH!
0 TIPOJIYKT.

2 3aHATHA

Ienab: peasns3oBaTe BO3MOXKHOCTBH YYalllMXCS
POJIEMOHCTPUPOBATH PELICHUS Keica

Cospanue Soft: komanHas paboTa,
MIPE3CHTAIIHA. KOMMYHHKATUBHOCTb,
[Ipencrasnenue OCHOBBI OPaTOPCKOTO
peuieHuil KeHCcoB | UCKYCCTBA, OIBIT

9KCIEPTHOU MyOJIMYHBIX BBICTYIUICHUH,
rpymIe. YMEHHE OTBEYaTh Ha
Pednexcus. BOIPOCHI, YMEHUE

IPaMOTHO OTCTaWBATh CBOIO
TOYKY 3pEHUs, YMEHUE
OLIEHUBATH Ce04.

Hard: JemoHcTpanus
peuieHuit Kelica,
IIOJIyYEHHE BHEIIHEH
OLIEHKH

Merton padoTsl ¢ KeiicoM. MeToz TPOEKTOB.
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MuHMMaJIbHO HEO0XOAMMbIH YPOBEHb BXOAHBIX KOMIIeTeHIMIA. ba30oBble KOMIIETECHIINY B

00JIaCTH ANTOPUTMHU3AIUH U IPOTPAMMHUPOBAHHMSL, HIIEKTPOHHKE.

4.

=

IIpennosaraemplie pe3yJbTaThl Keiica:

e JIMYHOCTHbIE W coluadbHble (SOft): ymeHue TeHepupoBaTh HJIEH YKa3aHHBIMHU
MCTOAaMHU, CJIIyHIAaTb W CJbIIIATb CO6CCCI[HI/IK3, APrYMCHTUPOBAHHO OTCTaHMBaTh CBOKO
TOYKY 3PEHHUS, UCKaTh MHPOPMALIUIO B CBOOOJHBIX UCTOUYHUKAX U CTPYKTYpUPOBATH €€.
YMeHue KOMOMHHMpOBaThb, BHJIOM3MEHSATh M yinydmiate uaen. Komannmnas pabora.
Opranuzatopckue KauecTBa. YMEHHE IPaMOTHO HUCBMEHHO (OpPMYIUpOBaTh CBOU
MBICJIN. KpI/ITI/I‘-IeCKOe MBINIJICHUE U YMCHUC 00BEKTUBHO OLICHUBATL PE3YJILTAThI cBoen
paboTel. OCHOBBI  OpaTOPCKOrO HUCKyccTBa. OMNBIT MYOJUMYHBIX — BBICTYIUICHHM.
@opMUPOBaHUE HABBIKOB YIIPABJICHUS IIPOECKTOM.

e mnpakruyeckne ymenusi (hard): ombIT MPOSKTUPOBAHUS U Pa3pabOTKH MPOTPAMMHBIX U
anmapaTHbIX MPOAYKTOB; MOMCK HMH(OpManuu; paboTa B MporpaMMe IJsi CO3JaHHS
npe3eHTaIuii; pa3padborka naTepdeiica; co3nanne 00OpadbOTIYMKOB COOBITUI TI0 TalMEpYy,
10 HAXKATHIO U T. 11.;

Ipouenypsl u (opMbl BBISIBJEHHST 00pa30BaTeIbHOI0 pe3yJbrara. JleMOHCTparus

peleHuii Keiica. DkcnepTHbie TUCThL. Tectuposanue mo hard skills.

Pecypchbl U MaTepHaJIbl:

e s3BIK IporpammupoBanus Python, snekTpoHHbIe KOMIIOHEHTHI (MOLYITh YTCHHUS
ornevarka nanbiieB, NFC Mozysb, CepBOIIPUBO/L U TIp.), PEIAKTOP KO/a, JOCTYII K CETH
Hureprer, Opay3ep, mporpamma peJakTHPOBAHUS TEKCTa, IIPOrpaMMa CO3IaHuUs
IIpe3CHTaLUH.

Cnucok pexkoMeHAyeMbIX HCTOYHHMKOB. CM. myHKT «JIureparypa u wmH(pOPMAIMOHHBIE

PECYpPChI TSl yJIaIuXCs» TaHHOM JIOTOMHATEIBHON 00pa30BaTeIbHOM MPOrPaMMBbI.

Keiic 1.2
Tema keiica: Mogenb «CaMOABMKYIIASICS TEIICKKAY.
Onucanue Keiica: Bbl pELININ OTPEMOHTHPOBATh CBOM BEJIOCHUIEA, HO B OAUHOYKY CHENIATh
9TO CJIOXKHO, TIOCKOJIBKY HY)KEH IMOMOIIHUK, KOTOPBIA CMOT OBl IMOMOTaTh BaM IOAAaBaTh
kitoun. 11 penienus JaHHOW MPOoOIeMbl BbI PEIIUIN CAaMOCTOSITENTFHO CIENaTh YyCTPOMCTRO,
CIIOCOOHO CJIE0BATh 32 BAMH M ITOHMMATh M BEITIOIHITHL KOMAH IbI.
CnoxHocTh 3amaHusi 0OyclaBIMBaeTCs HEOOXOAMMOCTBIO COYETaHHUS JBIDKEHHUS 3a
00BEKTOM | paciio3HaBaHUs 00Pa30B.
Ileaun u 3aga4u Keiica:
® IeJIb: pa3paboTaTh MOJIETh «CAMOJIBIDKYIIIASCS TEICKKA,
e 3ajaum:
1 ypoBenb. Haiigute wHpOpMaNMIO U MPOBEIUTE aHAIMU3 TMOHATHS «CAMOJBIKYILASCS
TEJeKKay, OMPEACITUTE BHJIBI, KJIACCU(UKAITIIO, TPUMEPHI PeaTU3aI1H.
2 ypoBenb. lIpoananusupyiite mnpaBuia (QyHKIHOHHUPOBAHHUS YCTpoicTBa? BrimomHuTe
COOTBETCTBYIOIIME MTPAKTUYECKHUE 3aaHUSI.
3 ypoBens. Pa3paboraiite Mmoaenb ycTpoicTBa. PazpaboTaiite anmaparHbie U MporpaMMHbIE
unTepdeiicel. [ToaroToBETe COCTaBHBIC YacTH, MOAyaH yctpoiictBa (BOM). Paspaboraiite
MeYaTHYIO TJary, nHTepQeichl s TOAKIIOUEHUT MOAYJIEH BBOJAa U BBIBO/Aa WH(MOPMAIUH.
Yurure BiausHUE BHEMHUX ¢usndeckux ¢akropoB. IIpemycMmorpure goctym K
nHTepdeiicam nmepernporpaMMUpPOBaAHUS.
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4 ypoBenb. PazpaboraiiTe MoAenbp «CaMOIBIDKYIIASICS TEJIEXKKa», OCYLIECTBUTE

TECTHUPOBAHUE CUCTEMBI, IPH HEOOXOIMMOCTH BHECUTE U3MEHEHUS B MOJIEIb.

Kareropus keiica. YrryOneHHBII.
MecTto keiica B cTpyKType MoayJas. IIpogBuHyTsIN.
KonunyecTBo yueOHbIX YacoB. 20 yacos.
IIpoao/ KN TEILHOCTD OHOTO 3aHATHSA. 45 MUHYT.

2 3aHATHSA 4 3aHsTHSA 12 3ausTHii
Henanb: HacTtpoutrh yyammxcs Ha | Heab: Hayuutbcs | Heab: co3naTh yClIOBUS y4allUMCS
COBMECTHYIO paboTy, KOMaHIHOE | MJIaHUPOBaTh  Pa3palbOTKy | AJS pelieHus Keiica
MBILIICHHE. MOZETIH YCTPOKCTBA,
HaBECTH  yvyalluxcsi  Ha
HEOOXOMUMOCTh JAETaIbHOU
popaboTKH Keiica
Henenne  ma | Soft: 4K- 3nakomctBo | Soft: 4K- Breimonnenue | Soft: 4K-
IpYIIIBL. KOMIICTEHIINH, C  JTamamH | KOMIIETCHIU | MPOCTBIX KOMIIETEHIINH,
Omnpenenstor | yMeHue pa3paboTKH | U, yMEHHUE 3aJaHuii  TI0 | apryMEHTHpPOBaH
npoonemy. TeHEepUPOBATh N | IPOrpaMMHBI | FeHepupoBa | GOPMHUPOBAaHM | HO  OTCTaMBaTh
MosroBoit YKa3aHHBIMU X IPOLYKTOB | Th UIEH 10 anmapaTHbIX | CBOIO TOYKY
LITYPM. METOAAaMHU, CIIyILIAaTh YKa3aHHBIM | U 3peHu,
Vu-ca U CJIBIIIATH 51 NPOrPaMMHBIX | OPraHU3aTOPCKUE
¢dhopmymupyror | cobeceqHuKa. Merofamu, | UHTep(deiicoB | KadecTna,
uenb  cpoeid | Hard: uckars CIIylaTh U MOJIENH. KOMOMHHMPOBATH,
paboThl u | uHGOpMaIHUIO B CIIBIIIATH BUJOU3MEHATh U
cpeacTBa CBOOOIHBIX cobeceTHIK yIydlaTh HJCH.
JOCTHKEHHUS WCTOYHHKAX U a. Ymenue
EJH. CTPYKTYpHpOBATh IpaMOTHO
OcymiecTpisito | ee. Hard: MUCHMEHHO
T MOUCK Pazpabotka (hopmynpoBaTh
HE00XOAMMOM ApXUTEKTYP CBOM MBICIIN.
WHPOPMAIHH. Bl MOZAEIU Hard:  VYmenue
«CaMOABMK pa3pabarsiBaTh
ymasicst MOJHOCTBIO
TEJIEIKKA» 3aBEPILIECHHBIN
NPOAYKT,
pa3pabarsiBaTh
JOTUKY  paboThI
MOJET W  €ro
BHEIITHHUH BH]I.
TectupoBath U
BHOCHUTH
MU3MEHEHUS B
KOHCTPYKLHIO.
2 3aHsATHS

Ieab: peasns3oBaTe BO3MOKHOCTH YYalllMXCS
MIPOIEMOHCTPUPOBATh PELLICHUs Kelica

Cosznanue
HPE3ECHTALMM.
IIpencrasnenue

pelieHuilt  KehcoB

HNCKYCCTBA, OIIbIT

Soft: komannHas padora,
KOMMYHHUKATUBHOCTb,
OCHOBBI OPAaTOPCKOTO
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3KCIIEPTHOU
rpyTIe.
Pedmexcus.

HY6HI/I‘1HI)IX BLICTyHHeHHﬁ,
YMEHHUE OTBECYATH HA
BOITPOCBI, YMCHUEC

IPaMOTHO OTCTaWBaTh CBOIO
TOUYKY 3PCHUS, YMCHHE
OLIEHHUBATH CeOsl.

Hard: JleMoHCTpanus
peuieHui Kelca,
MOJIyYCHHE BHEILIHEH
OLICHKH

e Meroa padoTsl ¢ KelicoM. MeToJ IPOEKTOB.

e MuHMMAJIBLHO HeOOXOAMMBIH YpOBeHb BXOAHBIX KoMmeTeHuuil. ba3oBwie
KOMIIETCHIIMM B  O0JIACTH  QJIrOPUTMHU3AIMH M [POTPAMMHUPOBAHHS, CO3JAHUS
AIEKTPUYECKUX CXEM.

3. IIpenmosiaraemble pe3y/abTaThl Keiica:

e JIMYHOCTHBIE U colMabHbIe (SOft): yMeHHE apryMeHTHPOBATh CBOKO TOYKY 3pPEHHS Ha
BbIOOp OCHOBaHUM M KPUTEPUEB NPU BBIJCIECHUM MPU3HAKOB, CPAaBHEHUM U
Kiaccu(uKaun OOBEKTOB, YMEHHE BBICIYIINBATh COOCCETHHKA W BECTH JHAJIOT;
YMEHHUE IIJJaHUPOBaThb Yy4yeOHOE COTPYAHUYECTBO C II€IaroroM M CBEPCTHHUKAMHU:
ONpEeNeNATh [edH, (YHKIUH YYaCTHHUKOB, CIIOCOOOB B3aWMOICWCTBUS, YMEHHUE
paspemiath KOHQUIMKTBL: BBISIBICHHE, WACHTU(HUKALMA MpoOJeMbl, MOMCK M OIEHKa
aJIbTEPHATUBHBIX CHOCOOOB pa3pelieHuss KOH(IMKTA, TNPUHSATHE pEHIeHUS U €ro
peanusanys; yMEHUE YIPABIATh NOBEIECHUEM MAPTHEPA: KOHTPOJIb, KOPPEKLIMSI, OLICHKA
€ro JEHUCTBUN, YMEHHUE C JOCTAaTOYHOM IMOJHOTOW M TOYHOCTBIO BBIPAKATh CBOU MBICIIHU B
COOTBETCTBHHM C 3aJjadaMH M YCIOBUSIMU KOMMYHHMKAIIVH, BIaJ€HUE MOHOJIIOTHYECKONH U
nuanoruyeckon popmamu peu.

e nmnpakrtuyeckue ymenusi (hard): ombIT co3maHUS 3JEKTPOHHOH KOHCTPYKIIHH,
MOJKJIIOYEHNS €€ K MUKPOKOMIIBIOTEDPY, CO3JaHUs IPOrpaMMbl YIPaBJIECHHUS, OIBIT
paboThI B cpeaie MPOrpaMMHUPOBAHMUSI, OIBIT Pa3padOTKH MPE3EHTALIMOHHBIX MaTepUaloB
JUIL IEMOHCTPALK CO3JaHHOTO MPOIYKTa;

IIpouenypsl 1 popMbI BHISIBJIEHUS] 00PAa30BaTeJILHOIO pe3yJbTara. JleMoHcTpanus

peleHuii keiica. JkcnepTHble TUCTHI. TectupoBanue no hard skills.

Pecypcel m maTepuaJibi:

e Pa3nuuHbBIe JaTYMKU U MOAYAH (KOHTPOJUIEP MOTOPOB, JATYMKH PACCTOSHUS U TIP.),
cpena paspabotku ans Python IDE, mukpokommbiorep raspberry pi 3, moctym K ceTu
Wnrepner, Opay3ep, mnporpaMma pelakTHUPOBAHHUS TEKCTa, IporpaMma CO3/AaHUA
IIpe3CHTaLUN.

Cnucok pexkoMeHAyeMbIX MCTOYHHKOB. CM. myHKT «Jluteparypa u mHbOpManuoHHbIE

peCYpCHI Ul yUalIuXcs» TaHHOM JOTOIHUTEIbHON 00pa30BaTeIbHON POrPaMMBbl.
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Keiicsl moayis 2. «cnosib30Banue MpoMbinLieHHbIX MK».

B kauectBe Keiic-3alaHUi ydamuMcsT MOXKHO IIpe[iararb pa3pa0OTKy MpPOTrpaMMHBIX,
anmnapaTHbIX ¥ IPOrpaMMHO-AINIAPATHBIX MPOJYKTOB Pa3IM4HON HANpaBIE€HHOCTU OT IPOCTHIX
MpOrpaMM, 10 3JIEMEHTOB CHCTEMbl aBTOMAaTHU3AllMK JACSITEIbHOCTH B PAa3IMYHBIX OOJIACTSIX.
Jlasiee npeacTaBiIEHbl YCIOBHBIE CUTYallMOHHBIE 33J]a4yd B paMKax KOTOPBIX ydallluecs JOJKHbI
CO3/aTh TOT WJIM MHOM MPOrpaMMHBIN, allllapaTHbIM WM anapaTHO-MPOrPaMMHBIN TPOIYKT.

Keiic 2.1

1. Tema keiica: Mojens aBTOHOMHOM cuctembl «llopTaTuBHAS 2IEKTPOHHASI UTPaAY.

2. OnucaHue Keiica: OKOHYMB C OJIHOM YETBEPKOM MO MEHUIO y4eOHBIH roj (OcCTasibHbIE

MSITEPKH), POAUTENN OTOOpaIM y Bac MOOMIBHBINA TenedoH. Kpome Toro Ha Bce JIETO BBI €
poauteneil eaute Ha jgady K 6alymike B aepeBHI0 «HipkHee KyKyeBo», B 3TOH MECTHOCTU
OYEHb IUIOXO JIOBUT Pajlo U TEIEBUACHUE, U BCE BpeMs MIYT JOKIU, YTO OYEHb XOPOILIO
CKa3bIBAaeTCsl HA MECTHBIX Mocajkax puca. [y Toro yToObl Kak-To pa3Biiedb cedsl JIETOM BbI
pemm pa3paboTarhk MOPTATUBHYIO AIEKTPOHHYIO UTDY.
Heo6xonumo cpaenare MOPTATHBHYIO 3JEKTPOHHYIO UIPY, KOTOpas Obula Obl MOJHOCTBIO
HE3aBUCUMOM OT BHEIIHETo 3JEKTPONUTAHUsS, MMeslia Obl BOJOHENPOHULIAEMBIH KOpPIYC,
Masible Trabaputhl. CHucTeMa JOJDKHA NPEACTaBIsATH COOON MOPTAaTUBHYIO 3JIEKTPOHHYIO
MHTEPAKTHBHYIO CUCTEMY JUISl HCIIOJIb30BaHMUS B 00JacTH pa3BiedyeHUs. B OCHOBY cHCTEMBI
OJKEH ObITh nonoxkedr MK STM32.

3. eau u 3agaum Keiica:

® peJb: pa3paboTaTh MOJIENb ABTOHOMHOM cucTeMbl «IlopTaTuBHas YIEKTPOHHAS UTPay;
e 3ajaum:
1 ypoBens. Haiinure undopmariuio o Tom, 4to takoe «IlopraruBHas 371eKTpOHHAs UTPa»?
2 ypoBenb. IIpoananusupyiiTe npaBuia (QyHKIMOHMpPOBaHMs ycTpoiicTBa? BrimomHute
COOTBETCTBYIOLINE NPAKTUUECKUE 3aTAHUS.
3 ypoBeHb. Pa3paboraiite Mosienb ycTpoiicTBa. Paspaboraiite anmaparHbie ¥ TpOrpaMMHBIE
unTepoeiicel. IloarotoBere cocTaBHble 4YacTH, Moayau ycrpoiictBa (BOM). Vurute
BIIMSIHUE BHEIIHUX (PU3UUIECKUX (HaKTOPOB.
4 ypoBenb. PaspaGoraiite Mozaens «llopraTuBHas 5>JIEKTPOHHAs WIrpa», OCYLIECTBHUTE
TECTUPOBAHUE CUCTEMBI, P HEOOXOAUMOCTH BHECUTE U3MEHEHUS B MOJIEIb.

Kareropus keiica. YriyOiaeHHBIH.
MecTto keiica B cTpyKType MoayJas. I IpoaBuHyTHIN.
KosmvecTBo yueOHbIX YacoB. 20 4acos.
IIpoao/IsKNTEIbHOCTH OHOIO 3aHATHSA. 45 MUHYT.

2 3aHATHSA 4 3aHaTusa 12 3anaTuii
Heanb: Hactpoutrh ywammxcsi Ha | Heab: Hayuutscs | Heab: co3naTh yCiaoBUs y4alluMCs
COBMECTHYIO paboTy, KOMaHIHOE€ | TUIAHUPOBATh  pa3paboOTKy | IS pEelICHHS Keica
MBIIIIICHHE. MOJICIN YCTPOMCTBA,

HaBEeCTHM  ydalluxcs  Ha
HEOOXOANMOCTEL JIETAIBLHON
popabOTKH Keiica

Henenne  Ha | Soft: 4K- 3nakomctBo | Soft: 4K- Breinonnenne | Soft: 4K-
TPYIIIHL. KOMITICTEHIINH, C  JTamamu | KOMIIETEHIIM | MPOCTBIX KOMITETCHIIVH,
Ompenenstor | yMeHue paspaboOTKH | U, yMEHHUE 3aJaHMii 10 | apryMEHTHPOBaH
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npobnemy. TeHEepPHUPOBATh UJIeH | MIPOTPaMMHBI | TeHEepUpoBa | GOPMHPOBAaHM | HO  OTCTaWBaTh
MosroBoit yYKa3aHHBIMU X IPOLYKTOB | Th UIEH 10 anmaparHbIX | CBOIO TOYKY
LITYpM. METOIaMH, CIyLIaTh YKa3aHHbIM | U 3peHus,
VYu-cs Y CIIBIIATD u MPOTPaMMHBIX | OPraHU3aTOPCKHE
bopMymupyIOT | cobecenHHKa. MeTonamH, | uHTepdelicoB | KadecTna,
neiap  cpoeit | Hard: uckatp CIIymIaTb ¥ | MOZEIH. KOMOMHUPOBATH,
paboTHI 1 | nuHpoOpMaLHUIO B CJIBIILIATH BUIOU3MEHATh U
cpencTBa CBOOOJHBIX cobeceTHIK yIydliaTh HJCH.
JOCTIKCHUS HCTOYHMKAX U a. Ymenue
LEJH. CTPYKTYpPHPOBAaTh IrpaMOTHO
OcymiecTpisio | ee. Hard: MUCHMEHHO
T MOUCK Pazpabotka (hopmMynrpoBaTh
HEO0XOIUMOM APXUTEKTYP CBOU MBICIIH.
WHPOPMAIHH. Bl MOJENIH Hard:  Ymenune
«Iloprarus pa3pabathiBaTh
Hast IIOJHOCTBIO
NIEKTPOHH 3aBEPIICHHBIN
ast urpa» TMPOAYKT,
pa3pabaTbIBaTh
JOTUKYy  pabOTHI
MOJIEIM M €ro
BHEIIHUN BUJI.
TectupoBate U
BHOCHUTH
N3MCHCHUA B
KOHCTPYKLHIO.
2 3aHATHSA
Ienab: peasns3oBaTe BO3MOXKHOCTH YYalllMXCS
MPOJIEMOHCTPUPOBATh PELICHUS Kelica
Cospanue Soft: komanHas paboTa,
Mpe3eHTalHH. KOMMYHHKaTUBHOCTb,
[IpencraBinenue | OCHOBBI OPATOPCKOTO
peuieHuil KeHCOB | UCKYCCTBA, OIBIT
9KCIIEPTHON MyOJIMYHBIX BBICTYIUICHUH,
rpyIIIe. YMEHHE OTBEYaTh Ha
Pednexcus. BOIIPOCHI, YMEHHE
IPaMOTHO OTCTauBaTh CBOIO
TOYKY 3pEHUS], yMEHHUE
OLICHUBATH CeO4.
Hard: JemoHcTpanus
peuieHuit Kelica,
TIOJTYYEHHE BHENTHEN
OIlEHKH
e Mertoa padoTsl ¢ KelicoM. MeToq IpOEKTOB.
e MuHnMajJbHO HeOOXOAMMBIH ypOBeHb BXOJHBIX KOMIeTeHUUH. ba3zoBbie
KOMIIETEHIITMM B O0JIaCTH  aJIrOPUTMU3AIMKU W  MPOTPAMMHUPOBAHUS, CO3JAHUS

ANEKTPUUECKUX CXEM.
4. Tlpeamoaaraemble pe3yJbTaThl Keiica:
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* JINYHOCTHBIE M comMajbHbIe (SOft): yMeHHe apryMeHTHPOBATh CBOKO TOYKY 3PEHHUS Ha
BHIOOD OCHOBaHMM M KpUTEpPUEB TMPU BBIACICHUM MPHU3HAKOB, CPaBHEHUU W
KIacCU(pUKAMu OOBEKTOB, YMEHHUE BBICTYIIUBATh COOCCETHUKA W BECTU JIHMAJIOT;
YMEHHE IUIAaHUPOBaTh Y4eOHOE COTPYIHHYECTBO C IIEAaroroM M CBEPCTHUKAMHU:
ONpenensaTh 1end, (QYHKIUHA YYaCTHHKOB, CIIOCOOOB B3aWMOJCHCTBHUS, YMEHUE
paspemiatb KOH(MIMKTHI: BBISIBICHHE, WIACHTHU(UKAIUS MPOOJEMBbl, MOMCK U OILIEHKA
QJIBTEPHATUBHBIX CIOCOOOB pa3peimieHuss KOH(IMKTA, TMPUHSATHE PEIICHUS U ero
peanuzaiysi; yMEHUE YIpPaBIsATh MOBEICHUEM MapTHEpa: KOHTPOJIb, KOPPEKIHUs, OLlEHKa
€ro JICUCTBUI, YMEHHUE C JOCTATOYHOM MOJIHOTOM U TOYHOCTBIO BbIpakaTb CBOU MBICIIH B
COOTBETCTBHH C 33aJja4aMU M YCIOBUSIMU KOMMYHHKAIIUH, BJIaICHUE MOHOJIIOTUYECKON U
JMATIOTHYECKON (hOpMaMU peyn.

e mnpakruvyeckne ymenusi (hard): ombIT mpoekTHpOBaHUS M Pa3pabOTKU MOPTATHBHBIX
AIIEKTPOHHBIX UTPOBBIX CHCTEM, pa3pabOTKa U MPOEKTUPOBAHUE KOPIyCa yCTPOWCTBA,
CO3JaHME  DJCKTPOHHOM  CXEMBl  B3aMMOJCHCTBHS  KOMIIOHEHTOB, pa3paboTka
YIpaBJISAIONIeH MpOorpaMMbl  JUIS  MHUKPOKOHTPOJIEpA, OMBIT paboThl B cpene
MPOrPaMMHUPOBAHHUS, Pa3pa0OTKH MPE3CHTAIMOHHBIX MaTepPHAJIOB IS JIEMOHCTPAIlUU
CO3JIaHHOTO MPOAYKTA;

IIpouenypsl U ¢opmbl BBHISIBJIEHUsI 00pa3oBaTeIbHOIO pe3yibrara. J[emoHcTpamus

penieHui kefica. DkcrepTHble JIMCTH. TectupoBanue no hard skills.

Pecypchbl 1 MaTepuaJibl:

e cpema paspabotku s MmukpokontpoiepoB  Keil uVision5, STM32CubeMX,
MuKpoKoHTpoiutepHast 1ardgopma Nukleo-64 na 06aze STM32F401, penmakrop konxa,
noctyn kK cetu MHTepHeT, Opay3ep, mporpaMma peIaKTHPOBaHUsS TEKCTa, Iporpamma
CO3aHMs IIPE3CHTALIUMN.

Cnucok pekoMeHAyeMbIX HCTOYHHMKOB. CM. myHKT «JIuTeparypa m wHOOpMAIMOHHBIE

PECYPCHI JUIS YUaITUXCs» TaHHOUW JOTONHUTEIBHON 00pa30BaTeIbHON MPOTPaMMBbI.

Keiic 2.2
Tema keiica: Mojiesb aBTOHOMHOM CUCTEMBI «DJIEKTPOHHBIN cerd».
Onucanne keiica: Bbl OTNPaBWINCh B KOMaHIUpoBKY Ha CesepHblii momtoc. [loxus
HEKOTOpOE€ BpeMs BBl OOHAPYXHIH, YTO KTO-TO W3 «MECTHBIX XKHBOTHBIX)» IIOJB3YeTCs
BAlllUMHU 3aracaMu MpoNOBONbCTBUA. Jyisi pemieHuss 3Toid mpoOsieMbl BBl PEIINIH
pa3zpaboTtarb ceiipoByIO0 CHCTEMY C AIIEKTPOHHBIM KOHTPOJIEM JTOCTYTIA.
HeoGxonumo caenate mMozaenb ceiida ¢ pa3MYHBIMHU SJIEKTPOHHBIM KOHTPOJIEM JOCTYIIA.
Cucrema momkHa o0namaTh He MeHee 3X CTeneHeW 3aluThl, 00JIaaTh TOPTATUBHOCTHIO, U
BaH/1aJI0YCTOMYMBOCTHIO. B 0CHOBY crcTeMbl foimkeH ObITh nosioxkeH MK STM32.
Ieau u 3agaum Keiica:
® peJb: pa3paboTaTbh MOJENb ABTOHOMHOM CUCTEMbI « DIIEKTPOHHBIN ceidy;
* 3ajauM:
1 ypoBenn. Haiinure mHpOpMamuio o TOM, YTO Takoe «cehd», HMEeKTPOHHBIE CHUCTEMBI
0e3omacHOCTH?
2 ypoBeHb. [Ipoananusupyiite npaBuia (YHKIMOHHMPOBAHMS ycTpoicTBa? BeimomHure
COOTBETCTBYIOIIINE TIPAKTHUECKUE 3a/TaHUSI.
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3 ypoBeHb. Pa3zpaboraiite Mojenb ycTpoiicTBa. PaspaboraiiTe anmaparHbie ¥ IPOrpaMMHBIC
untepdeiicel. [loaroroBeTe cocTaBHbIe YacTH, Moaynmu ycrpoiictBa (BOM). VYurure
BIIMSHUE BHEIIHUX (PU3NUECKUX (HaKTOPOB.

4 ypoBenb. Pazpaboraiite Momenb «INEKTPOHHBIN celi», OCYIIECTBUTE TECTUPOBAHHE

CUCTEMBI, P HEOOXOAMMOCTH BHECUTE U3MEHEHHS B MOJIETIb.
Kareropus keiica. YriiyOneHHBbIH.

MecTo Keiica B CTPYKType MoayJsi. [[poBUHYTHIM.

KosmnvecTBo yueOHbIX YacoB. 20 4acos.

IIpoaoKuTEILHOCTD OTHOTO 3aHATUA. 45 MUHYT.

2 3aHATHS 4 3auaTus 12 3auaTuii
Hean: HacTtpourh yyammxcs Ha | Heab: Hayuutscs | Heab: co3naTh yClnoBUs y4alluMcs
COBMECTHYIO pafoTy, KOMaHJHOE | MJIaHUPOBaTh  Pa3paboTKy | AJs pelieHus Keiica
MBIIICHHE. MOJEIN YCTPOMCTBA,
HABECTH  ydyalluxcs  Ha
HEOOXOIMMOCTh  JIeTaIbHOMN
popaboTKH Kekca
Henenne  ma | Soft: 4K- 3uakomctBo | Soft: 4K- Breimonnenne | Soft: 4K-
TPYIIIBIL. KOMITCTCHIINH, C  9JTamaMH | KOMIICTEHIM | IMPOCTHIX KOMIICTCHIINH,
Omnpenensitor | yMeHHE pa3paboTKH | U, yMEHUE 3aJaHUid  TI0 | ApPTYMEHTHPOBaH
npoonemy. TCHEPUPOBATh UJIEH | MIPOTPaMMHBI | TeHEpUpoBa | GOPMHPOBAaHM | HO  OTCTaWBaTh
Mos3rogoit YKa3aHHBIMU X MPOAYKTOB | Th UIACH 10 amnmnapaTHBIX | CBOKO TOYKY
HITYPM. METOJAaMH, CIYIIATh YKa3aHHbIM | U 3peHUH,
VYu-cs U CIIBIIIATh u MPOrPAMMHBIX | OPraHU3aTOPCKHE
dbopMmynupyroT | codeceaHuKa. MeTOoiaMHu, | UHTep(EHCOB | KavyecTna,
nenb  csoeit | Hard: uckars CIIymath ¥ | MOJICIIH. KOMOWHUPOBATH,
paboThI U | nHPOPMAIHUIO B CJIBINIATE BUJIOU3MCHATh U
cpezacTa CBOOOIHBIX cobeceTHIK yIy4dlIaTh  HJCH.
JOCTHIKCHHS WUCTOYHUKAX U a. Ymenue
TEJTH. CTPYKTYpPHPOBATh rpaMOTHO
OcymiecTpisito | ee. Hard: MUCHbMEHHO
T MIOUCK Pazpabotka (dhopmynupoBaTh
HEOOXOTUMO ApXHUTEKTYP CBOU MBICITH.
nH(pOpMAITIH. Bl  MOAEIH Hard: YMmeHune
«DNEeKTpOH pa3pabarsiBaTh
HBIN ceiid» IIOJHOCTBIO
3aBEpIICHHBIH
TPOLYKT,
pa3pabaTsiBaTh
JOTHKY  PabOTHI
MOAETH M  €ro
BHEIIHUN BU]I.
TectupoBath U
BHOCHTH
HU3MEHEHUS B
KOHCTPYKIIHIO.
2 3aHATHSA
Henb: peanm3oBaTb BO3MOXKHOCTH YUaIIHXCS
MPOJIEMOHCTPUPOBATH PELICHUS Kelica
Co3znanue | Soft: komanmHas pabora,
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MIpe3eHTalHH. KOMMYHHMKaTHBHOCTb,
IIpencraBnenne OCHOBBI OPaTOPCKOTO
peuieHuil KeHCOB | UCKYCCTBA, OIBIT

3KCIIEPTHOU

rpyrme.

Pedmexcus.

MyOJIMYHBIX BBICTYIUICHUH,
YMEHHUE OTBEYaTh Ha
BOIPOCHI, YMCHHE
rPaMOTHO OTCTaMBaTh CBOIO
TOUYKY 3PCHUS, YMCHHE
OLIEHUBAThH CeOl.

Hard: JleMoHCTpanust
peuieHui Kelca,
TOJIyYEHHUE BHEUTHEN
OLICHKH

MeTtoa pa6oThl ¢ Keiicom. MeTo pOeKTOB.

MuHuMAIBLHO HeOOXOAMMBIH  ypOBeHb BXOAHBIX KoMHeTeHUUH. ba3zoBbie
KOMIIETCHIIMM B O0JIACTH  aJIrOPUTMHU3AIMH M  [POTPAMMHUPOBAHHS, CO3JIAHUS
ANMEKTPUUECKUX CXEM.

4. TIlpennmonaraemblie pe3yJbTaThl Keiica:

JIMYHOCTHBIE U colHaIbHBbIe (SOft): yMeHHME apryMEeHTHPOBaTh CBOKO TOUKY 3pCHHS Ha
BBIOOD OCHOBaHM ¥ KPHUTCPUECB TIPU BBIICICHUM IPHU3HAKOB, CPAaBHCHUU U
Ki1accuuKau OObEKTOB, YMEHHE BBICIYIIMBaTh COOCCEIHMKA W BECTH JHUAJIOT;
yMEHHE IUIAHHPOBAaTh YYeOHOE COTPYIHHUYECTBO C TIEJArOrOM M CBEPCTHUKAMH:
ONpeAeNATh Lenu, (QYHKIMHA YYaCTHHKOB, CIIOCOOOB B3aUMOJICHCTBHS, yMECHHE
paspemarh KOH(JIMKTBHL: BBISBICHUE, HICHTU(QUKALUS NPOOJIEMbI, TOUCK U OICHKA
aITEPHAaTUBHBIX CIIOCOOOB paspelieHus KOH(IMKTA, NPUHATHE PEUICHUS U €ro
peanu3anus; yMEHHE yIpaBiiTh MOBEJCHUEM MapTHEPa: KOHTPOJIb, KOPPEKIIHSI, OLCHKA
ero AeHCTBHH, yMEHHE C JOCTaTOYHON TOJHOTON M TOYHOCTBIO BBIPaXKaTh CBOM MBICIU B
COOTBETCTBHH C 337[a4aMH U YCIOBUSMH KOMMYHHKAIMH, BIAJICHUE MOHOJIOTHYCCKOW U
IMAJIOTUYeCKON popMaMu pedm.

npakruyeckue ymenusi (hard): ombIT mpoekTHpoOBaHUsS M Pa3pabOTKU MOPTATHBHBIX
ANEKTPOHHBIX MIPOBBIX CHCTEM, pa3pabOoTKa M MPOCKTHPOBAHUE KOPITyca YCTPOWCTBA,
CO3MaHUE  OJJEKTPOHHOM CXEeMBbl  B3aMMOJACHCTBHS ~ KOMIIOHEHTOB, pa3paboTka
YIPaBJSIFOIICH TMPOrpaMMbl  JUII  MHUKPOKOHTPOJUIEpPa, OMBIT pabOThl B cpene
NpOrpaMMHPOBaHUsI, Pa3pabOTKU TMPE3CHTAIIMOHHBIX MAaTepHajoB Ul JIEMOHCTpAlUU
CO3/IaHHOTO MIPOIYKTa;

5. Ilpoueaypsl u (opmMbl BbIsIBIeHHSI 00pa30BaTeIbHOIO pe3yabTara. JlemoHcTpaius
pelieHui keica. DkcnepTHble JUCThl. TecTupoBanue no hard skills.
6. Pecypchl m MaTepHuaJibl:

cpena paspabotku s mukpokonTpoiutepoB  Keil uVision5, STM32CubeMX,
MHUKpOKOHTpoiutepHas tiatgopma Nukleo-64 wa 06aze STM32F401, cpeactsa 3D
moxpenupoBanust (Tinker cad), BekTopHbIii Tpadmueckuii pemakrop Corel Draw,
penakTop Koma, 10CTyn K cetu MHTepHeT, Opay3ep, mporpaMmma peakTHPOBaHUS TEKCTa,
nporpaMma Co3/1aHus IPE3CHTAIHH.

7. CnHCOK peKoMeH1yeMbIX MCTOYHHUKOB. CM. myHKT «JIuteparypa um uHbOpMalMOHHBIE
pecypehl Ul yJaluxcs» JaHHOM TOMOTHUTEIbHOM 00pa3oBaTeIbHON MPOTrPaMMBI.



ImT-KBAHTYM

Keiicbl Mmoayis 3. «MalIMHHOE 3peHHE.

B kauectBe Keiic-3alaHUi ydamuMcsT MOXKHO IIpe[iararb pa3pa0OTKy MpPOTrpaMMHBIX,
anmnapaTHbIX ¥ IPOrpaMMHO-AIIIAPATHBIX MPOJYKTOB Pa3IM4HON HANpaBIE€HHOCTU OT IPOCTHIX
MpOrpaMM, 10 3JIEMEHTOB CHCTEMbl aBTOMAaTHU3AllMK JACSITEIbHOCTH B PAa3IMYHBIX OOJIACTSIX.
Jlasiee peacTaBlIeHbl YCIOBHbBIE CUTYallHOHHBIE 33J]a4yll B paMKax KOTOPBIX ydallluecs JOJKHbI
CO3/aTh TOT WJIM MHOM MPOrpaMMHBIN, allllapaTHbIM WM anapaTHO-MPOrPaMMHBIN TPOIYKT.

=

Keiic 3.1.

Tema keiica: DieKTpOHHAs cUCTEMa «3HAKK

2. Onucanue keiica: Bpl yacto myremectByere. Korma Bbl cTankuBaeTech ¢ 0oOpasuaMu
COBPEMEHHOM TrOpOJCKON KYIbTYpbl (HACTEHHAs >KUBOIMCH, 'pa)MKu) 4acTO Bbl HE BCETna
MOXKETE PAcIlO3HATh CKPBITBIA CMBICI O0paslla TOrO WJIM MHOTO MCKycCTBA. BblI pemvim
CO3/IaTh  aNMapaTHO-TIPOTPAMMHBIA KOMIUIEKC, CIIOCOOHBIH paclo3HaBaTh oOOpa3el H
MOMOTaTh BaM B IyTEHICCTBUU HACIAXIAThCS MCKYCCTBOM WH(POPMUPYS O 3HAYCHHU TOTO
WJIA UHOTO CHMBOJIA MJIH Tpa)uIeCcKOro MPUMHUTHBA.

3. ean u 3a7a4u Kelica:

Hejb: pa3paboTKa JJIEKTPOHHOW CHUCTeMBI «3HaKW» Ha 0a3e MHUKPOKOMITBIOTEpa
raspberry pi;

3aja4u:

1 ypoBens. Haiinute nHdopmaimo 0 ToM, 4TO Takoe MHKpPOKOMITboTep raspberry pi,
€ro MpoaHaaTu3upyiTe ero GyHKINUHU, IPUHIUIBI PYHKIUMOHUPOBAHUS?

2 ypoBeHb. [Ipoananusupyiite npasuia GyHKINOHUPOBAHMS pa3pabOTKa 3JIEKTPOHHOM
CUCTEeMBI «3HaKn». BBIOTHUTE COOTBETCTBYIOIINE TPAKTUUECKUE 3a/1aHUS.

3 ypoBensb. Onpenenure uHTEpPENck BBOJAa U BbIBoAA. Pazpaboraiite Moaens paboThI
npuiioxkeHus. Pazpaboraiite nporpaMMHble HHTEP(EHCHI.

4 ypoBenb. PazpaloraiiTe 51€KTpOHHOM CHUCTEMBI «CBOH-uyXoi» Ha 0asze
MHKPOKOMITbIOTEpa  raspberry  pi, ocyiiecTBuTe MOArOTOBKY IPOAYKTa K
PacpOCTPAHEHHUIO.

Kareropus keiica. mpoaABHHYTBIN.

MecTo keiica B CTPYKTYpe MOAYJIsl. IPOABUHYTHIN.
KosmuecTBo yueOHbIX YacoB. 20 4acos.
IIpoao/ KN TEILHOCTH OHOTO 3aHATHSA. 45 MUHYT.

2 3aHATHS 4 3anaTHUA 12 3ausTumii

Hean: Hactpourh ydammxcs Ha | Heab: Hayuutscs | Heab: co3maTh yCIOBUS YIAIIAMCS
COBMECTHYIO paboTy, KOMaHIHOE€ | TUTAHUPOBATh  pa3pabOTKy | IS pEeIICHHS Keica
MBIIIICHUE. anmnapaTHO-MpOrpaMMHOTO

MPOIYKTA, HABECTU

yyamuxcs Ha

HEOOXOIMMOCTh  JIETATBHON

popaboTKH Kekca
Henenne  ma | Soft: 4K- 3makomcto | Soft: 4K- Broimonnenne | Soft: 4K-
T'pyIIIBL. KOMIICTCHIINH, C oTarnamMiu | KOMIIETCHIHN | IIPOCTBIX KOMIICTCHIINH,
OnpenensitoT | yMeHuUe pa3paboTku | U, yMEHHE 3a/JaHU 10 | apryMEHTUPOBaH
pooemy. TEHEPUPOBATh UJIEU | alapaTHO- reHepupoBa | opMHpPOBaHU | HO OTCTauBaTh
MosroBoit YKa3aHHBIMU MPOTPAMMHBI | Th UAEU 10 uHTEpdeiica | CBOIO TOYKY
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LITYypM. METOaMH, CIYIIaTh | X MPOAYKTOB | YKa3aHHBIM | MPWJIOKEHUS, | 3peHus,
VYu-cs U CIIBIIIATh u o paboTe MO | OpraHu3aTOpPCKUe
¢dhopmymupytor | cobeceqHuKa. METOIIaMH, OTOOpaXCHHUIO | KauyecTBa,
uenb  cpoeid | Hard: uckare ciymarb U1 | rpaduyeckoil | KOMOMHUPOBATH,
paboTh U | nHPOPMALHUIO B CIIBIIIATH nHpOpPMAalUH, | BUIOM3MEHSTH WU
cpencTaa CBOOOTHBIX cobecemHuk | Mo 00pabOTKe | ymydImiaTh HWIEH.
JOCTIKCHHUS HCTOYHMKAX U a. BBOJA JAAaHHBIX, | YMEHHE
TICITH. CTPYKTYPHUPOBATh 00paboTke TPaMOTHO
OcymecTBisio | ee. Hard: CUTHAJIOB. MIUCHbMEHHO
T TTOVCK Pazpaborka (hopmynmpoBath
HEOOXOTUMOMN APXHUTEKTYP CBOU MBICIIH.
WHPOPMAIHH. Bl Hard:  Ymenue
AIIEKTPOHHO pa3pabaTpIBaTh
A CHUCTEMBI IIOJIHOCTBIO
«CBOM- 3aBEPILEHHBIN
qYKOID) MPOIYKT,
pa3pabaTpIBaTh
JIOTHKY  Pa0OTHI
MPUIOKEHUST U
YCTPOMCTBA,
TOTOBHUTH ero
BHEIIHUM BHJ K
MIpE3CHTALHH.
ToroBuTh K
pacmpocTpaHeHH
10 IPOAYKT.
2 3aHATHSA
Ienab: peasns3oBaTe BO3MOXKHOCTH YYalllMXCS
MPOJIEMOHCTPUPOBATh PELICHUS Kelica
Cospanue Soft: komanHas paboTa,
Mpe3eHTalHH. KOMMYHHKaTUBHOCTb,
[Ipencrasnenue OCHOBBI OPaTOPCKOTO
peuieHuil KeHCOB | UCKYCCTBA, OIBIT
9KCIIEPTHON MyOJMYHBIX BBICTYIUICHUH,
rpyrme. yMEHHE OTBeYaTh Ha
Pednexcus. BOIIPOCHI, YMEHHE
IPaMOTHO OTCTauBaTh CBOIO
TOYKY 3pEHUS], yMEHHUE
OLICHUBATH CeO4.
Hard: JemoHcTpanus
peuieHuit Kelica,
TIOJTYYEHHE BHENTHEN
OLICHKH

Merton padoTsl ¢ KeiicoM. MeToz IPOEKTOB.
MuHUMAIbHO HEOOX0AUMBbIH YPOBEHb BXOIHBIX KOMIeTeHUHii. ba3oBrie KOMITETEHITNHN B
00JIacTH aNTOPUTMH3AINH U TPOTPAMMUPOBAHUS, YIIEKTPOHHUKE.
4. Tlpeamosaraemblie pe3yJibTaThl Keiica:
e JIMYHOCTHbIE W comuadabHblie (SOft): ymeHuwe reHepupoBaTh HJEH YKa3aHHBIMHU
METOJIaMH, CIIYIIaTh W CIBIIIATh COOECEIHNKA, apTyMEHTUPOBAHHO OTCTaWBaTh CBOIO
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TOYKY 3PEHHsI, HCKAaTh WH(OOPMAIIUIO B CBOOOIHBIX HCTOYHHKAX U CTPYKTYPHPOBATH €€.
VMeHne KOMOMHHPOBATh, BHIOM3MEHATh M YiydlnaTh wuacH. KomanmHas paboTa.
OpraHu3aropckue KadecTBa. YMEHHE TIPaMOTHO IHCHbMEHHO (OPMYIHPOBATh CBOH
MbIcid. KpuTnueckoe MbIIUICHHE ¥ YMEHHE OOBEKTHBHO OICHUBATh PE3YIBTAThI CBOEH
paboTel. OCHOBBI  OpPaTOPCKOrO HCKyccTBa. OMNBIT  MyOJMYHBIX — BBICTYIUICHHH.
dopMHPOBaHKE HABBIKOB YITPABJICHUS ITPOCKTOM.

e mnpaktuyeckue ymenusi (hard): ombiT npoexkTHpPOBaHKs U Pa3pabOTKH MPOTPAMMHBIX U
anmaparHeIX TPOMYKTOB; TMOMCK HH(oOpMaImu; pabota B MpOrpamme Ui CO3IaHHs
npe3eHTaIuii; pa3padorka uaTepdeiica; co3nanue 0OpadbOTIYNKOB COOBITHIA TIO TalMeEpYy,
10 HA)KATHIO U T. IL.;

Ipouenypsl u (GopmMbl BBHISIBJIEHHSI 00pPa30BaTeILHOIO pe3yjbrara. JleMoHCTparms

peleHuii Keiica. DkcnepTHbie TUCThL. Tectuposanue mo hard skills.

Pecypchbl H MaTepHAJIBI:

e s3BIK TporpamMMupoBanus Python, siekTpoHHbIE KOMIIOHEHTHI (BeO Kamepa,
CEPBOIPHBOJL U IIP.), PEIAKTOP KOjIa, A0CTYI K ceTu MHTepHeT, Gpaysep, mporpaMmma
pEeNaKTHPOBAHMUS TEKCTA, POrpaMMa CO3IaHHs IIPE3CHTAIIHIA.

Cnucok pexkoMeHAyeMbIX HCTOYHHMKOB. CM. myHKT «JIuteparypa W uH(bOpPMAIMOHHBIC

PeCYpChI ISl yJIaIuXcsh» JaHHOM JOMOIHUTEIBHONU 00pa30BaTebHOM MPOrpaMMBI.

Keiic 3.2.

Tema keiica: DnekTpoHHas cuctema «JloMohoH»

Onucanne keiica: Bbl oueHb OOLIMTENbHBIM 4YenOBeK, y Bac MHOro japysei. MHorma

OBIBAIOT TaKWE€ CUTYallMH, YTO K BaM IPUXOJAAT TOCTH, KOI/Ia Bac HET JoMa. [ OCTH B TakuX

CllyyasiX 4acTo OOMKaroTcs M MPUHIUIHMAIBHO HE MEePEe3BAaHUBAIOT BaM, YTOOBI COOOIIUTE O

TOM YTO OHM MPHUXOAWJIM Bac HABECTUTh. BBl pelmnm co3aarh amnmapaTHO-IPOrpaMMHBIN

KOMIUIEKC, CHOCOOHBIM pacrmo3HaBaTh JtoAed, WACHTUGHUIMPOBATH MX M BECTU >KypHAal

ITOCEUICHU M.

IMenn n 3aga4m Keiica:

e IeJib: pa3paboTKa INMEKTPOHHOM cHucTeMbl «JloModoH» Ha 0a3ze MHKPOKOMITBIOTEpA
raspberry pi;

e 3ajaum:

e 1 ypoBensn. Haiimure nHpopManuio o ToM, 4YTO Takoe MUKPOKOMITbIOTEp raspberry pi,
€ro MpoaHATM3UPYHTe ero (GYHKIINHU, TPHHINATEI (YHKITMOHUPOBAHWS ?

e 2 ypoBeHb. [Ipoananusupyiite npaBmia GyHKIMOHUPOBAHUS pa3padOTKa IEKTPOHHON
CUCTEMBI «3HaKN». BBIITOJIHUTE COOTBETCTBYIOIINE TPAKTUUECKHE 3a/1aHU.

e 3 ypoBensb. Onpenenute nHTEpPEHCH BBOJA U BbIBOMA. Pa3paboTaiiTe Momens paboThI
npuiioxkeHus. Pazpaboraiite mporpamMmmHbie HUHTEPHENCHI.

e 4 ypoBeHb. PazpaOoraiite anekTpoHHOH cucremsl «Jlomodon» Ha Oaze
MHUKpPOKOMITbIOTEpa  raspberry pi, ocymiecTBUTe MOATOTOBKY — IMPOIYKTa K
pacnpoCTpaHEHHUIO.

Kareropus keiica. mpoaABHUHYTBIN.

MecTo keiica B CTPYKTYpe MOAYJIsl. IPOABUHYTHIN.

KosmmuecTBo yuyeOHbIX YacoB. 20 4acos.

IIpoaoKNTEILHOCTD OJHOTO 3aHATHSA. 45 MUHYT.



(=

ImT-KBAHTYM

2 3aHATHSA 4 3aHsTHS 12 3ausThii
Henanb: HacTtpoutrh yyammxcs Ha | Heab: Hayuutbcs | Heab: co3naTh yClIOBUS yHaIUMCS
COBMECTHYIO paboTy, KOMaHIHOE | MJIaHUPOBaTh  Pa3palbOTKy | AJS pelieHus Keiica
MBILICHHE. annapaTHO-IIPOrpaMMHOTO
MIPOIYKTA, HaBECTH
yUaImxcs Ha

HEOOXOIMMOCTh  JICTATBHON
IpopabOTKH Keiica

Henenne  ma | Soft: 4K- 3nakomctBo | Soft: 4K- Breimonnenue | Soft: 4K-
TPYIIIBL. KOMTICTEHIIHH, C  JTanamH | KOMIIETEHIIM | MPOCTHIX KOMIICTEHIIHHY,
Omnpenensitor | yMmeHue pa3paboTKH | U, yMEHUE 3aJaHUd 10 | apryMEHTHPOBaH
npoonemy. TeHEpUPOBaTh UJIEH | almapaTHO- | reHepupoBa | GOPMHPOBAaHM | HO  OTCTaMBaTh
Mo3srosoit YKa3aHHBIMU NIPOI'PAMMHEI | Tb UACU 10 HHTEpdeiica | CBOIO TOYKY
HITYypM. METOJaMH, CIYIIaTh | X MPOAYKTOB | YKa3aHHBIM | MPWJIOKEHUS, | 3peHus,
Vu-cs Y CIIBIIIATh u o paboTe MO | OpraHU3aTOpPCKUe
¢dhopmymupyror | cobeceqHuKa. METOJaMH, | OTOOpaKEHWIO | KadecTBa,
uenb  cpoeid | Hard: uckars ciymarb U | rpaduyeckoil | KOMOMHUPOBATH,
paboTsI 7 | “”HPOPMAIIHIO B CJIBITIIATH nH(MOpMAINK, | BUIOU3MEHATH U
cpencTaa CBOOOITHBIX cobecerHuK | Mo 00pabOTKe | ymydmarh HWIEH.
JOCTHKEHHUS WCTOYHHKAX U a. BBOJIa IaHHBIX, | YMCHHE
LICITH. CTPYKTYPHUPOBATh 00paboTke rPaMOTHO
Ocymectsisto | ee. Hard: CUTHAJIOB. IMHUCbMEHHO
T MIOUCK Pazpabotka (dhopmynupoBaTh
HEOOXOTUMOHN APXHUTEKTYP CBOY MBICIIH.
nH(pOpMAITIH. Bl Hard:  VYmenue
3NEKTPOHHO pa3pabarsiBaTh
U CcHUCTEMBI IIOJIHOCTBIO
«CBOW- 3aBEPILICHHBII
YYKOMD» MPOAYKT,
pa3pabaTsiBaTh
JOTHKY  Pa0OTHI
OPUWIOKEHU U
YCTPOMCTBA,
TOTOBHUTH ero
BHEIIHUU BHI K
Npe3eHTAallH.
ToroBuTh K
pacnpocTpaHeHH
10 IPOIYKT.

2 3aHATHA

Ieab: peasns3oBaTe BO3MOKHOCTH YYalllMXCS
MIPOIEMOHCTPUPOBATh PELICHUs Kelica

Cospganue Soft: xomanaHas paboTa,
TIPE3CHTAIIHH. KOMMYHHKATHBHOCTb,
[Ipencrasnenue OCHOBBI OPaTOPCKOTO
peuieHuil KeHCcoB | UCKYCCTBA, OIBIT
AKCIEPTHOU ITyOJIMYHBIX BBICTYILICHUH,
rpynre. YMEHHE OTBEYaTh Ha
Pednexcus. BOIIPOCHI, YMEHHE
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IPaMOTHO OTCTaWBaTh CBOIO
TOYKY 3pCHUS, yMEHHUE
OLIEHHUBATH CeOsl.

Hard: JemoHcTpanus
peuieHui Kelca,
MOJIyYCHHE BHEILIHEH
OLICHKH

Metoa pa6oTsl ¢ KeiicoM. MeTos MPOEKTOB.
MuHuMaabHO HEOOXOAUMBIii YPOBEHb BXOJAHBIX KOMIleTeHIMii. ba3oBbie KOMIIETeHIINN B
00JTacTy aJTOPUTMH3AINH U TPOTPAMMHUPOBAHUS, IICKTPOHHUKE.
4. Tlpeanmonaraemble pe3yJbTaThl Keiica:

JIMYHOCTHbIE M counuajbHble (SOft): ymeHue reHepupoBaTh HACH YKa3aHHBIMU
MCTOJaMU, CIIyliaTb W CJbIIIATh CO6€C€IIHI/IK8., APTYMCHTHUPOBAHHO OTCTaMBAaTb CBOIO
TOYKY 3pEHHUs, UCKaTh MH(OpMAIMIO B CBOOOTHBIX MCTOYHUKAX U CTPYKTYPHPOBATH €e.
YMeHne KOMOMHHMPOBATh, BHJIOM3MEHATh W yiydmarh wuiaen. Komanmnas pabora.
Opranuzatopckue KauecTBa. YMEHHE TPaMOTHO HHUCHBMEHHO (HOPMYIHpPOBaTh CBOU
MBICJIN. KpI/ITI/I‘-IeCKOG MBINIJICHUEC U YMCHUC 00BEKTUBHO OLICHUBATL PE3YJILTAThI cBoen
paboTel. OCHOBBI OpaTOPCKOTO HUCKyccTBa. OMNBIT MYOJUYHBIX  BBICTYIUICHHM.
@opMUPOBaHUE HABBIKOB YIIPaBJICHUS IIPOECKTOM.

npaktuyeckue ymenusi (hard): ombIT MPOSKTUPOBAHUS U Pa3pabOTKK MPOTPAMMHBIX U
anmapaTHbIX MPOAYKTOB; MOMCK HMH(OpManuu; paboTa B MporpaMMe sl CO3JaHHS
Mpe3eHTaIuil; pa3padoTka unrepdeiica; cozmanue oOpabOTIYMKOB COOBITUM TIO TalkMepYy,
M0 HAXKATHIO U T. 11.;

5. Ilpouenypnl u (opMbI BbISIBJAeHHs 00pa30BaTeILHOI0 pe3yibTara. JleMOHCTpamus
peteHuii keiica. DkcrneprHble ucThl. Tectuposanue o hard skills.
6. Pecypchbl 1 MaTepHAJIbI:

SI3BIK IpOrpaMMHpoBanus Python, anekTpoHHbIe KOMIIOHEHTHI (BeO Kamepa,
CEpBOINPHUBOJ U TIP.), PEIAKTOpP KOAa, TOCTYN K ceTu MHTepHeT, Opay3ep, mporpamma
pEeIaKTUPOBAHUSI TEKCTA, POrpaMmMa CO3AaHUsI IPE3EHTaUH.

7. Cnucok peKoMeHayeMbIX HCTOYHMKOB. CM. MyHKT «JIuTeparypa W MH(OPMAIMOHHBIE
peCypChI Ui yUalIuXcs» JaHHOW JOTIOJIHUTENbHON 00pa30BaTeNIbHOM MPOrpaMMBbl.

Keiicol monyas 4. «McnoJsib30Banue npomMbinuieHHbIX MK».

B kadecTtBe Keic-3alaHUIl ydalmiMMcs MOXKHO Tpejasiararb pa3padOTKy HpOTrpaMMHBIX,
anmnapaTHbIX ¥ IPOrpaMMHO-AINAaPATHRIX MPOAYKTOB Pa3iMYHON HANpaBiIE€HHOCTU OT MPOCTHIX
porpamMM, 1O 3JIEMEHTOB CHUCTEMbl aBTOMATHM3allUM JEATENbHOCTH B Pa3IMYHBIX 00JaCTAX.
Jlanee mpeacTaBlieHbl YCIOBHbBIE CUTyallHOHHBIE 33J]adyll B paMKax KOTOPBIX ydalluecs JOKHbI
CO3/1aTh TOT UM MHOM MPOTrpaMMHBIN, allapaTHbIN WK allapaTHO-IPOrpaMMHBINA TPOAYKT.

Keiic 4.1

1. Tema keiica: DnekTpoHHas cucteMa «Marpumay.

2. Onucanue keiica: Bo BpeMs «OJSpHON HOYM» BBl OOBIYHO BKJIIOYAETE CBETHIIBHUK,
4yTOOBI OBUIO HE TaK CTpAIIHO 3ackinarh. Ho B mocnenHee Bpemsi Takoil CBETUJIHLHUK Bam
Ka)XeTcsl O4eHb CKYYHBIM. BbI pemtaete cuenarb cebe CBeTUIILHUK KOTOPBIM 00manaeT 6omee
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CIIOKHBIMH CBETOBBIMHU 3 dekTaMu B 0orarbiM HabOpoM MHTEpQEHCOB yrpaBieHUs. Bbr
peliaeTe caenarb CBETWIbHHMK B Bujie 30 KyOa pa3sMepHOCThIO HE HUXe 5X5Xx5 H abase
MUKpOKOHTposuiepa STM32.

3. Meau u 3agaum Keiica:
e 1ejb: pa3paboTaTh MOJIEINb MEKTPOHHON cUCTeMbI «Marpuiay;
* 3ajaum:
1 ypoBenb. Haiigute nHpOpMaIUiO 0 TOM, 4TO TaKOE AIICKTPOHHOM cucTeMbl «Matpuia?
2 ypoBeHb. [Ipoanamusupyiite npaBuwia (YHKIMOHHPOBAHHS yCTpoicTBa? BrimomHute
COOTBETCTBYIOIIHE MPAKTUUCCKUE 3aTaAHHUS.
3 ypoBenb. Pa3zpaboraiite Mozenb ycTpoiicTBa. Pa3paboraiite anmaparHbie ¥ IpOrpaMMHBIE
untepdeiicel. I[loaroroBeTe coctaBHble uacTu, Moaynu ycrpoiictBa (BOM). VYurure
BIIMSIHUE BHEITHUX (PU3UUECKUX (PaKTOPOB.
4 ypoBenb. PazpaboraiiTe Monenb 3IEKTPOHHON cHCTeMbl «Marpuia», OCyIIeCTBUTE
TECTHPOBAHUE CUCTEMBI, PH HEOOXOAUMOCTH BHECUTE U3MEHEHHUS B MOJICTIb.

Kareropus keiica. YriyOiaeHHBIH.

MecTto keiica B cTpyKType MoayJs. I IpogBuHyTsIN.
KouimyecTBo y4eOHbIX yacoB. 20 yacos.
IIpoao/ KN TEeJILHOCTD OHOTO 3AHATHSA. 45 MUHYT.

2 3aHATHUS 4 3aHsTHSH 12 3ausiTHil
Henab: HacTtpoutrh ywamuxcs Ha | Heab: Hayuutbcs | Heab: co3naTh yClIOBUS y4aIlUIMCS
COBMECTHYIO paboTy, KOMaHIHOE | IJIaHUpOBaTh  Pa3pabOTKy | AJs pelieHus Keiica
MBIIIJIEHUE. MOJEIHN YCTpOMCTBA,
HaBeCTH  ydalluxcs  Ha
HEOOXOUMOCTh JETaIbHOU
popaboTKH Keiica
Henenne  ma | Soft: 4K- 3uakomcTBo | Soft: 4K- Bremonuenne | Soft: 4K-
TPYTIITBL. KOMITETEeHIINH, C  OJTanmam# | KOMIIETEHIN | MMPOCTHIX KOMIIETEHIINH,
Omnpenenstor | yMeHue pa3paboTKH | U, yMEHHUE 3aJaHuii  TI0 | apryMEHTHPOBaH
poOiemy. TeHepUPOBATh UACH | IPOrPaMMHBI | TeHEpUpPOBa | GOPMHUPOBAHU | HO OTCTauBaTh
Mos3roBoit yKa3aHHBIMH X MPOAYKTOB | Thb UICH 10 aImapaTHBIX | CBOIO TOUYKY
LITYPM. METOAAMHU, CIIyIIAaTh YKAa3aHHBIM | U 3peHus,
VYu-ca U CJIBIIIATh 51 MPOrPAaMMHBIX | OPTaHU3aTOPCKUE
dhopmymupyror | cobeceqHuKa. Merofamu, | uHTep(delcoB | KadecTna,
nenb  csoeid | Hard: uckars CIIyIIaTh ¥ | MOJIEIIH. KOMOMHHPOBATH,
paboThI U | uHGOpMALIKIO B CIIBIIIATH BUJOU3MEHATh W
cpencTBa CBOOOTHBIX co0eceTHNK yAydIIaTh  HJIEH.
JOCTHKEHHUS WCTOYHHKAX U a. Ymenue
TEJTH. CTPYKTYpHPOBATh IpaMOTHO
OcyiiecTBisiio | ee. Hard: MUCHBMEHHO
T MIOUCK Pazpabotka (hopmMynrpoBaTh
HEOO0XOIUMOMN APXUTEKTYP CBOU MBICIIH.
nH(pOpMAIIH. Bl MOJEIHU Hard:  VYmenue
«[Toprarus paspabarbiBaTh
Hadg IMOJIHOCTBIO
SNEKTPOHH 3aBEPIICHHBIN
as urpa» TpOAYKT,
pa3pabarsiBaTh
JOTUKY  paboThI
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MOJCIN M  €ro
BHEIIHUU BU]I.
TectupoBath U
BHOCHUTh
W3MCHCHUS B
KOHCTPYKIIHIO.

2 3auATHSA

]_le.]'lb: pCan30BaTh BO3MOXHOCTL YYalllUXCHA
MMPOACMOHCTPHUPOBATH PCHICHUA Kelica

Cospanune

MPE3CeHTalHH. KOMMYHHKaTUBHOCTb,
IIpencraBnenue OCHOBBI OPaTOPCKOI0
peuieHuil KeHCOB | UCKYCCTBA, OIBIT

SKCIIEPTHOU
rpymme.
Pednexcus.

Soft: komanHas paboTa,

MyOJTMYHBIX BBICTYIUICHUIA,
yMeHI/IC OTBCYATh Ha
BOIIPOCHI, YMEHUE
IPaMOTHO OTCTaMBaTh CBOIO
TOYKY 3PEHUSI, YMEHHUE
OLIEHUBATH CeO0s.

Hard: JleMoHCTpanust
peuieHuit Kelica,
TOJIyYEHHUE BHEUTHEN
OLICHKH

Meton pa6oTsl ¢ keiicom. MeTo MpoeKToB.

MuHMMAJIBLHO HeOOXOOMMBIH  YPOBeHb BXOAHBIX KOMIeTeHUHH. ba3zoBbie
KOMIETEHIMHM B OOJIACTM  aNrOpUTMHM3ALlMM W HPOTPaMMHUPOBAHMS, CO3/1aHUS
WIEKTPUUECKUX CXEM.

4. Ilpeanonaraemble pe3yJibTaThl Kelica:

JIMYHOCTHBIE H colHMabHbIe (SOft): yMeHHe apryMeHTHPOBATh CBOIO TOUKY 3PCHHUS Ha
BHIOOD OCHOBaHMM M KpPUTEpPUEB TMPU BBIACICHUM MPHU3HAKOB, CPaBHEHUHU U
KJIaccupukauu OOBEKTOB, YMEHHE BBICIYIIUBAaTh COOECENHMKA W BECTH JIUAJIOT;
yMEHHE IUJIAaHHPOBaTh Yy4eOHOE COTPYAHHMYECTBO C TIEAaroroM U CBEPCTHUKAMHU:
OmpeneNnsaTh e, (QYHKIUA YJaCTHUKOB, CIOCOOOB B3aMMOJICHCTBUS, YMEHUE
paspemiaTh KOH(MIMKTHI: BBIIBICHHE, WIACHTH(PHUKAIMSA MPOOIEMBI, MOMCK M OlEHKa
aJBTEPHATUBHBIX CIOCOOOB pa3pelieHus] KOH(IWKTA, NPUHSTHE PEUIEHUS W €ro
peanuzanus; yMEHHE YIpaBisaTh MOBEACHUEM MapTHEpa: KOHTPOJb, KOPPEKIIUs, OLICHKA
€ro JICUCTBUI, YMEHHE C JOCTATOYHOW MOJHOTON U TOYHOCTBIO BhIpaXKaThb CBOM MBICIIH B
COOTBETCTBHHM C 33/1a4aMU U YCJIOBUSIMU KOMMYHHMKAIIMU, BIaJI€HHE MOHOJIOTMYECKOU U
nuanoruyeckou popmaMu pey.

npaktuyeckue ymenusi (hard): ombIT mpoekTHpoBaHUS M Pa3pabOTKU MOPTATHBHBIX
AIIEKTPOHHBIX UTPOBBIX CHUCTEM, Pa3pabOTKa W MPOEKTUPOBAHHE KOpIyca yCTPOMCTBA,
CO3JaHME  DJIGKTPOHHOM  CXEMBl  B3aUMOJICHCTBHsSI  KOMIIOHEHTOB, pa3paboTka
YIPaBJISIONIEH MPOrpaMMbl  JUIsi  MUKPOKOHTPOJUIEpA, OMBIT paboTel B cpene
MPOrpaMMHUPOBaHUS, Pa3pabOTKU MPE3CHTAIMOHHBIX MaTEePHAIOB IS JIEMOHCTpAIlUU
CO3aHHOTO MPOJIYKTA;

5. Ilpoueaypsl u ¢opMbl BbIsIBJIeHHs] 00pa30BaTe/IbLHOIO pe3yiabrara. JlemoHcTpanus
pelnieHui keica. DkcnepTHbIe TUCTHL. TecTupoBanue mo hard skills.
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6. Pecypchl U MaTepHuabl:

e Caeroguonsl, cpena paspabotku Juis  mukpokonTpoiuiepoB — Keil  uVision5,
STM32CubeMX, mukpoxontposuiepras riarpopma Nukleo-64 na 6aze STM32F401,
penakTop Kona, 1octyn k cetu MHTepHert, Opay3ep, IporpamMma peJakTUPOBAHUS TEKCTa,
IporpamMma CO3AaHus IPE3CHTALHM.

7. CnHMcOK peKoMeHIyeMbIX HMCTOYHHMKOB. CM. myHKT «Jluteparypa n HMH(pOpMALMOHHbIE

PeCypChI I yYaIuxcs» JTaHHOM TOMOTHUTEIbHON 00pa3oBaTeIbHON MPOTPAMMBI.

Keiic 4.2

Tema keiica: DnexTpoHHas cuctema «Hucrtonucanuey.

2. OnmcaHue Keiica: Bama cTapiias cecTpa YYMThCS HA Bpada. Bel pemmim XoTh KakK TO
MOMOYb YEJIOBEYECTBY M TOAApUTh €H Ha JIeHb POXACHUS CHUCTEMY KOTOpas Obl
KaJUTUTPaQUIeCKUM TOYEPKOM 3aIlONIHSIa PEHEnThl Ui e Oyaymux manmueHtoB. Jlis
pelIeHrs 3Toi MpoOIeMbl Bbl PEIIUIN pa3padoTaTh CEH(OBYIO CHUCTEMY C ANIEKTPOHHBIM
KOHTPOJIEM JOCTYTIA.

HeoOxomumo caenath MoJeNnb CUCTEMBI ISl MUChbMa Ha Oymare ¢ MMUTalMed moauepka
X03siMHA. B 0CHOBY cHCTEMBI JOKeH ObITh TojokeH MK STM32.

3. eaun m 3a7a4u Kelica:

® IeJib: pa3paboTaTh MOJIEIb AIEKTPOHHON CUCTEMBI «HHUCTONMCAHUEY,

=

e 3ajauym:
1 ypoBennb. Haiinute wuHQOpManui0 O TOM, YTO TAaKO€ OHIEKTPOHHON CHUCTEMBI
«Hucronucanuex»?

2 ypoBenb. IIpoananusupyiiTe npaBuia (QyHKIMOHMpPOBaHMS ycTpoiicTBa? BrimomHute
COOTBETCTBYIOLIME TPAKTUUECKUE 3aTAHUS.
3 ypoBeHb. Pa3paboraiite Mozienb ycTpoiicTBa. PaspaboraiiTe anmaparHbie ¥ TpOrpaMMHBIE
unTepoeiicsl. IloarotoBere cocTaBHble 4YacTH, Moayau ycrpoiictBa (BOM). Vurute
BIIMSIHUE BHEIIHUX (PU3UUIECKUX (HaKTOPOB.
4 ypoBeHnb. Pa3paboraiite Mozenb MEeKTPOHHON cucTeMbl «HUCTONMMCAaHNEe», OCYILIECTBUTE
TECTUPOBAHUE CUCTEMBI, P HEOOXOAUMOCTH BHECUTE U3MEHEHUS B MOJIEIb.

Kareropus keiica. YriyOiaeHHBIH.
MecTto keiica B cTpyKType MoayJas. I IpoaBuHyTsIN.
KosmvecTBo yueOHbIX YacoB. 20 4acos.
IIpoao/IsKNTEIbHOCTH OHOIO 3aHATHSA. 45 MUHYT.

2 3aHATHA 4 3aHATHA 12 3angarui

Henb: HacTtpouts ywammxcs Ha | Heab: Hayuntecs | Llesab: co3nars ycnoBHs ydaliuMcs
COBMECTHYIO paboTy, KOMAaHIHOE | IJIAaHUpOBaTh  pPa3palbOTKy | AJIs pelleHus Keiica

MBIIIJIEHUE. MOJIEIN YCTpPOMCTBA,

HaBEeCTHM  ydalluxcs  Ha
HEOOXOANMOCTEL JIETAIBLHON
IpOpabOTKH Keiica

Jlenenne  ma | Soft: 4K- 3nakomctBo | Soft: 4K- Brinonnenue Soft: 4K-
TPYIIIHL. KOMITICTEHIINH, C  JTamamu | KOMIIETEHIIU | MPOCTBIX KOMITETCHIIVH,
Omnpenensior | yMeHue pa3paboTku | U, yMEeHHE 3aJlaHuil M0 | apTyMEHTHPOBaH
mpooemy. TeHEepPHUPOBaTh UK | MPOTPAMMHBI | TeHEpHUPOBa | (GOPMUPOBAHK | HO OTCTanuBaTh
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MosroBoit YKa3aHHBIMU X MPOIYKTOB | Th HICH 10 anmaparHbIX | CBOIO TOYKY
HITYPM. METOaMH, CIyIIaTh yKa3aHHBIM | | 3peHwus,
Vua-cs U CIIBIIIATh u MPOTPAaMMHBIX | OPTaHH3aTOPCKHE
¢dbopmMynupyroT | cobeceaHuKa. MeTonamH, | uHTepdelicoB | KadecTna,
uenb  cpoeid | Hard: uckarp CIIymiaTb ¥ | MOJIEJH. KOMOWHHUPOBATH,
paboTHI U | "HOPMAIHIO B CIIBIIIIATH BUJIOU3MEHATh H
cpencTaa CBOOOTHBIX coleceTHnK yAy4IIaTh HJIEH.
JOCTHKEHHUS WCTOYHHKAX U a. Ymenue
IETTH. CTPYKTypHPOBaTh rpaMOTHO
OcymecTBisiio | ee. Hard: MIUCbMEHHO
T MOUCK Pazpabotka (hopmMynrpoBaTh
HE00XOAMMOM ApXUTEKTYP CBOU MBICIIN.
nH(pOpPMAITIH. Bl MOAETH Hard:  VYmenune
«INEKTPOH pa3pabarsiBaTh
HBIH ceild» MOJIHOCTBIO
3aBepIICHHBIN
TIPOIYKT,
pa3pabatbiBaTh
JOTUKYy  pabOTHI
MO M €ro
BHEIIHUM BU/I.
TectupoBath U
BHOCHTH
N3MCHCHUA B
KOHCTPYKIIHIO.
2 3aHATHSA
Henab: peanu3oBaTh BO3MOXKHOCTH YYaIUXCs
MPOJIEMOHCTPUPOBATh PELICHUS Kelica
Co3znanue Soft: komanaHas paboTa,
npe3eHTaIHi. KOMMYHHUKAaTHBHOCTB,
[IpencraBieHne | OCHOBBHI OPATOPCKOTO
peuieHnil KeHCOB | UCKYCCTBA, OIBIT
SKCIIEPTHOU MyOJIMYHBIX BBICTYIUIEHUH,
rpymre. yYMEHHE OTBeyYarh Ha
Pednexcus. BOIIPOCHI, yMEHHE
IPaMOTHO OTCTauBaTh CBOIO
TOYKY 3pEHUS], yMEHHUE
OLIEHUBATH CeO4.
Hard: JemoHcTpanus
peuieHuit Kelica,
MOJTy4YeHHUe BHeIIIHEH
OIIEHKH
e Metox padorsbl ¢ KeiicoM. MeTos1 MpOeKTOB.
e MuHMMAJIBHO HEOOXOAMMBIH YpPOBEHb BXOAHBIX KoMHeTeHuuu. ba3oBsie
KOMIIETEHITMM B O0JIaCTH  aJIrOPUTMU3AIMKU W  MPOTPAMMHUPOBAHUS, CO3JAHUS

ANEKTPUUECKUX CXEM.
4. Tlpeamoaaraemble pe3yJbTaThl Keiica:
e JIMYHOCTHBbIE U conMalibHbIe (SOft): ymMeHHMe apryMeHTUpOBaTh CBOIO TOYKY 3pEHUS Ha
BIOOp OCHOBAaHMH M KPUTEPUEB TPU BBIACICHUM MPU3HAKOB, CPAaBHEHHUH U



ImT-KBAHTYM

Kiaccu(uKauu OOBEKTOB, YMEHHE BBICIYIIUBATh COOCCETHUKA W BECTH JHAJIOT;
yMEHHE IIJJAHUPOBaTh Y4eOHOE COTPYIHUYECTBO C IMIE€AarOrOM U CBEPCTHHUKAMHU:
ONPENENIATh IedH, (YHKIUA yYaCTHUKOB, CIIOCOOOB B3aUMOJCHCTBUS, yMEHHE
paspemarh KOH(MIUKTHL: BBISBICHHE, WIACHTH(QUKAIMS TPOOIEMBbI, TMOWCK M OIEHKa
QJIBTCPHATUBHBIX CIIOCOOOB pa3pelieHus] KOH(IMKTA, TPUHATHE pEIICHUsS W ero
peanu3anus; yMEHUE YIpPaBiIsATh MMOBEJCHUEM MapTHEPa: KOHTPOJIb, KOPPEKIHS, OLICHKA
€ro NeHCTBUN, YMEHHE C JIOCTATOYHOH TOJHOTOW U TOYHOCTHIO BBIPAXKATh CBOU MBICIH B
COOTBETCTBHH C 337[a4aM¥ U YCIOBUSMH KOMMYHHKAIMH, BIAJICHUEC MOHOJOTHYECKOH U
JMAJIOTHYECKON (hOpPMaMU PEYH.

npaktuyeckue ymenusi (hard): onbIT mpoekTupoBaHUs M Pa3pabOTKU MOPTATHBHBIX
ANEKTPOHHBIX MIPOBBIX CHCTEM, pa3paboTKa M MPOCKTUPOBAHUE KOpPITyca YCTPOMCTBA,
CO3JJaHME  DJICKTPOHHOM  CXEMbl  B3aMMOJCHCTBHS  KOMIIOHEHTOB, pa3paboTkKa
YIPABJSIIOIICH TMPOrpaMMbl  JUIE  MHUKPOKOHTPOJIEpPA, OMBIT paboThl B Cpeie
MPOrpaMMHUPOBaHUS, PAa3paO0TKU MPE3CHTAIMOHHBIX MATEpPHAJIOB ISl JIEMOHCTpPAIIUU
CO3JJAaHHOTO MIPOIYKTA;

Ipouenypsl u ¢opMbl BbIsIBJIEHHS 00pa30BaTeJbHOr0 pe3ybTara. JleMOHCTpanus
pemeHuii keiica. JkcnepTHbIe TUCTHL. TectupoBanue no hard skills.
Pecypcbl 1 MaTepuaJibl:

CepBonpuBOIBI, cpefa pa3paboTku mus  MukpokoHTpoiutepo  Keil  uVision5,
STM32CubeMX, mukpokontposuiepras tiarpopma Nukleo-64 na 6aze STM32F401,
cpenctBa 3D momenuposanus (Tinker cad), Bekropusiii rpaduyeckuii pegakrop Corel
Draw, penakTop Koja, AOCTYII K cetd MHTepHET, Opaysep, mporpaMma peaakTHPOBaHHsI
TEKCTa, MPorpaMMma CO3IaHus MPE3CHTAIIHIA.

Cnucok pexkoMeHAyeMbIX HCTOYHMKOB. CM. myHKT «JluTeparypa u mHdOpManuoHHbIE
pecypehl Ul yyaluxcs» JaHHOM TOMOTHUTEIbHOM 00pa3oBaTeIbHON IPOTrPaMMBI.



