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IHosicHUTEABLHAA 3AIINCKA

JlononHuTenbHas obuiepa3BuBaroias nporpamMma «l T-kBaHTyM»
pa3paboTtana Ha ocHoBanuu denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06
oOpazoBanuu B Poccuiickoii @enepanuny, Konuenuuu pazButus
JOTIOJIHUTENbHOTO 00pa3zoBanus neret 10 2030 roxa.

HanpasjieHHOCTH POrpamMMbl
TexHnuueckas

AKTYaJIbHOCTH NMPOTrPaMMbI

Nudopmarmonnsie TexHonoruu (UT) - 370 MeTOb1, CIIOCOOBI, MPUEMBI U
nporiecchl 00paboTKN HHPOPMAIK C TPUMEHEHUEM CPEJICTB BBIYUCIUTEIBHON
TEXHUKHU WM MPOTPAMMHBIX M TEXHUYECKUX CpeJCTB. B mupokoM nmonumanuu UT
OXBaTBIBAIOT BCE OOJIACTH CO3JaHMSI, IEPEeIaun, XpaHESHUS M BOCTIPUSATHUS
UHPOPMAINH, HE OTPAHMYUBASICH TOJHKO KOMITBIOTEPHBIMH TEXHOJIOTHSIMHU.
['maBHast uH(pOpMaLMOHHAS TEHACHIUS HAIIIETO BPEMEHU — YCIIOKHEHUE U
MHTETpaius BceX BUI0B HHGOPMAIIMOHHBIX MPOAYKTOB. MH(OpMamoHHbie
TEXHOJIOTUU CTPEMUTENIBHO Pa3BUBAIOTCS U OyIIyT pa3BUBaThCs Aainbline. be3 HUX
y’K€ HEBO3MOKHO NPEJICTABUTh HU OJIHY c(epy KU3HEAESITeIbHOCTH, OHU
HANPSIMYIO BIMSIIOT HA KOHKYPEHTOCTIOCOOHOCTH MTPOU3BOANMBIX TOBAPOB U YCIIYT.
[ToaTomy kBanudumurpoBanusie | T-ciennanucTel — OAHU U3 CaMbIX
BOCTPEeOOBAaHHBIX U BHICOKOOIIJIAYMBAEMBIX Ha PBIHKE Tpyaa. B pamkax
peanu3anuu JaHHOU MPOorpamMMbl POPMUPYIOTCS HE TOIBKO HEOOXOIUMbIE HABBIKU
B 00s1acTy HH(MOPMAITMOHHBIX TEXHOJIOTHI, HO U HaJl TPo(eCcCHOHATbHBIC HABBIKH,
MO3BOJISAIOIIME TTOBBICUTH 3()(PEKTUBHOCTH U BOCTPEOOBAHHOCTDH CIIELUAINCTA.

[IporpaMMma HaresieHa Ha pa3BUTHE HHTEpeca 00ydarolXcs K OCHOBaM
pa3paboTKH MPOrpaMMHOT0 00eCIeYeHNs, UCIIOIB30BAaHUIO METOI0IOTUI
KOMaH/HOH paboThl B MPOEKTE, MPOrPaMMUPOBAHUIO, TPOESKTUPOBAHHIO
AIIEKTPOHHBIX CXEM M KOHCTPYHUPOBAHHUIO YCTPOUCTB HA UX OCHOBE. OOyUeHue 1o
MPOrpaMMe TO3BOJIAET MOAPOCTKAM IMOTYUUTh MTPAKTUUECKUE HABBIKM M 3HAHUS,
BBIXOJISITITNE 32 PAMKHU ITKOJIBHBIX MPOTPaMM 110 WH()OPMATHKE.
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Ilenarornueckas nejiecood0pasHOCTb NPOIPAMMBI

OO6yueHue o NporpaMMe BKIIOYAET YETHIPE OCHOBHBIX HANPABIICHUS
NEATENbHOCTH

1. OCHOBBI yIipaBi€HUs TPOECKTAMU, BKIIOYAOIINE METO10JIOTUN
KOMaHJIHOM paboThI B IPOEKTE.

2. IlonyyeHue HaBBIKOB Pa3pabOTKU MPOTPAMMHOT0 0OECIIEUeHNs Ha OCHOBE
COBPEMEHHBIX U aKTyaJIbHBIX TEXHOJIOTHil.

3. [lonyueHne KOMIIETCHIIUN B 00JIACTH KOHCTPYUPOBAHUSI YCTPOUCTB,
YIPaBIIEMbIX MUKPOIJIEKTPOHUKOM.

4. OcBoeHue 0a30BBIX MPUHIIMIIOB PAOOTHI TPOTPAMMHUPOBAHUS, TTOJTYUEHUE
KOMITETCHITU B 00J1aCTH KOHCTPYUPOBAHUS YCTPOUCTB, YIIPABIsSIEMBIX
MHUKPOIJICKTPOHUKOM.

JlanHast mporpamma (popMHUpPYET KOMIIETCHITUHU, KOTOPHIE MTO3BOJISIFOT
00y4JaromumMcs yCTIEITHO CO37aBaTh COOCTBEHHBIEC JICKTPOHHBIE YCTPOMCTBA,
3aHUMAThCS Pa3pabOTKOM MPOrpaMMHOI0 00ECIICUeHHMsI, POTPAMMUPOBAHUEM
MUKPOKOHTPOJIJIEPOB, a TAK)Ke KOHKYPUPOBAThH HA PhIHKE paboueit CUIibl B 00J1aCTH
MH(GOPMAIIMOHHBIX TEXHOJIOTHA.

IIporpamma «l T-KkBaHTYM» HalpaBlIeHa, B TOM YHCJIE, HA PELICHUE
poOpUEHTAITMOHHBIX 3a/a4, 00eCIeunBasi BO3MOXHOCTh IPHOOPETEHHUS
obOy4Jaromumucs 3HaHu# B cepe IT u yMeHHS TPUMEHATh UX MPU PEIICHUN
Pa3TUYHBIX HH)KCHEPHBIX 3a/1a4, MOBBIIIAs HHTEPEC OyAYIIUX CIEeIUATUCTOB K
BBHIOpaHHOMY HampaBlieHH10. [[porpamMmMma Takke HarpaBjeHa Ha MpUoOpeTeHne
KOMITIETEHITUI B cpepe MPOEKTHOMN, CHCTEMHOW, OPTraHU3aTOPCKOM U
MPEANPUHUMATEIILCKON IEATEIIbHOCTH, PACILIUPEHUE KPYT030pa.

MeTo10710rH4eCKO OCHOBOM MPOrPaMMBI SIBIIIETCS CUCTEMHO-
NEATENBHOCTHBIN MOJIXO0M, COYETAIOIIUICS C Pa3JINYHBIMU COBPEMEHHBIMHU
o0pa3oBaTeIbHBIMH TEXHOJIOTHSIMU, TAKUMH KaK TEXHOJIOTHUS PA3BUTHS
MMOHATUMHOTO MBIIUIEHHUS], TEXHOJIOTHS UCCIIEIOBATENBCKON U MTPOEKTHOMN
nesrenbHocTU. [I[puMeHeHne CuCTeMHO-IeSITENIbHOCTHOTO T0/1X04a Hauboiee
3 PekTUBHO cIOCOOCTBYET POPMHUPOBAHUIO YHUBEPCAIBHBIX YUEOHBIX JACHCTBUIMA.
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Iless nporpamMmmsl
[lonyuenne 0a30BBIX TEOPETUYECKHX 3HAHUM B 00JacTH YCTpPOWCTBA U

(YHKIMOHUPOBAHMSI COBPEMEHHBIX IUIAT(GOPM OBICTPOro MPOTOTHUITUPOBAHUS
ANIEKTPOHHBIX YCTPOWCTB Ha MpPUMEPE MHUKPOKOHTPOJUIEPHON MiIaT@opMbl
Arduino.

1. PazButHe y oOydarommxcs YyBCTBa OTBETCTBEHHOCTH, BHYTpPEHHEH
UHUIMATUBBI, CAMOCTOSITEILHOCTH, TATH K CAaMOCOBEPILIEHCTBOBAHMUIO.

2. BoipaGoTka y oOydaromuxcs HaBBIKOB KOMaHAHOW pabOThl U MYOJIMYHBIX
BeICTYIIIEHUH 110 | T-TemaTuke.

3. I3yueHne OCHOB airopuTMH3alMd, MOCTPOEHUS aJTOPUTMOB U UX
(dbopManuzaluu ¢ MOMOIIbBIO S3bIKA OJIOK-CXEM.

4. IlonyyeHne TEOPETUYECKUX 3HAHMM UM HABBIKOB MPOrPAMMHUPOBAHMUS
MHUKPOKOHTpOJIEpoB Ha si3bike C++ B cpene Arduino IDE.

5. U3yyeHue mnpuHIMIA JEWCTBUS AHAJIOIOBBIX M LHU(POBBIX JATYMKOB,
COBMECTHUMBIX C MHUKPOKOHTPOJUIEPHOH TIutaTdopmoit Arduino; moakiroueHue
JaTYUKOB K MUKPOKOHTPOJUIEpHOW miaTdopMe, TMOJIydeHUuss U 0OpabOTKH
MOKa3aHUM TaTYUKOB.

6. [lonyuenne HaBBIKOB pabOThl C  3JEKTPOHHBIMU  KOMIIOHEHTaMH,
coBMecTUMbIMH ¢ Arduin0: morpykHasl MOMIIA, Yachl PEaTbHOTO BPEMEHH,
CBETOJMO/IHAS JIEHTA U T.II.

7. [lony4yeHune TeopeTHUECKUX 3HAHUH U HABBIKOB Pa3pabOTKU MPHUIIOKESHHH JJIs
ornepainmoHHou cuctembl Android.

8. PazBuTrEe JIOrMYECKOrO0 MBIIIJIEHUS BOCIIMTAHHHUKOB Y€pe3 3HAKOMCTBO C
OCHOBaMH aJITOPUTMM3ALMN U (OpMUpOBaHHE O0a30BBIX 3HAHUM B oOiacTu
POrpaMMUPOBaHUS MUKPOKOHTPOJIIEPOB.

3apaum mporpaMmsl
Oo0pa3oBaresbHbIe:
- MO3HAKOMHTD C MPOCTEHIIMMU OCHOBAMHU MEXaHUKH, C TIPaBUIaMH

TEXHHUKH 0€30IaCHOCTH;



- HAy4YHUTh [IOHUMATh OCHOBBI aJITOPUTMOB; YUTATh rpapuuecKue
M300paXKEHUsl, CXEMBbI;

- IO3HAKOMUTH CO cpenoi mporpammupoBanus «Arduino IDEy;

- HAYYUTh TIPUMEHSITH AJITOPUTM Ha MpakThke B mporpamme Arduino 1.8.5;

- Hay4HTh padoTaTh C Pa3IUYHBIMU ONEPALIMOHHBIMU CUCTEMAaMU;

- I03HAKOMHTh BOCIIMTAHHUKOB C IPUHIIMIIOM JIEUCTBUS aHAJIOTOBBIX U
IM(POBBIX AATYUKOB, COBMECTHUMBIX C MUKPOKOHTPOJUIEPHOU m1aTdhopmoit
Arduino;

- HAYYUTb CO3/1aBaTh peajbHO pabOTaroNIue MOJIEIU ACHCTBUM U PEIICHUI;

- obecrnieunTh MPUOOPETEHUE OMbITA CO3AaHUs, PETAKTUPOBAHUS,
oopMIIEHUS, COXpPAHEHHUSI, Iepeaul HHPOPMAIIMOHHBIX 00bEKTOB PA3IMYHOTO
TUIA C TOMOIIBIO COBPEMEHHBIX TPOrPAMMHBIX CPEJICTB; MOCTPOCHUS
KOMIIBIOTEPHBIX MOJIEJIeH, KOJUIEKTUBHOM pean3aiui HHHOPMAIIMOHHBIX
POEKTOB, MPEOJIOJICHHS TPYAHOCTEN B MPOIIECCe UHTEIIEKTYaIbHOTO
NPOEKTUPOBAHUS, UHPOPMAILIMOHHOM 1EeATEIBHOCTH B pa3IMUHbIX chepax,

BOCTpEOOBAaHHBIX HA PBHIHKE TPY/IA.

Pa3BuBarwinue:
- CIIOCOOCTBOBATH PA3BUTHIO 00PA3HOT0, TEXHUYECKOTO, JIOTHIECKOTO
MBIIIJIEHUS BOCIIMTAHHUKOB;

- pa3BUBATh TBOPUYECCKHUE CIIOCOOHOCTH BOCIIMTAHHUKOB;

- HAYYUTh JETE€H M3J1aratb MbICIH B YETKOW JIOTUYECKON
MOCJIEAOBATEIBHOCTH, OTCTAUBATh CBOKO TOUKY 3PEHUSI, AaHATU3UPOBATH CUTYAIAIO
Y CaMOCTOSITEJIBHO HaXOJINTh OTBETHI HA BOIIPOCHI ITYTEM JIOTUUECKUX
paccyXJIeHUM.

BocnuraTteabHbIe:

- pa3BUBaTh y BOCMUTAHHUKOB aKKYpPaTHOCTb, CHJTY BOJIH,

CaMOCTOATEIBLHOCTh, BHUMATEJILHOCTh, YCUAYUBOCTh, CTPEMJICHUE TOBOJUTH

Ha4yaToe JeJIO JO KOHIIA;



- popMHpOBaTH Y BOCIIMTAHHUKOB HAaBBIK COXpaHEHUsI TIOpsAJIKa Ha paboueM
MECTE;

- popMHpOBaTH UHTEPEC BOCITUTAHHUKOB K MTPOTrPaMMHUPOBAHUIO.

Ajpecart nporpaMmmabl
ydaiuecs: B Bozpacte 12-14 ner, xenaroine 3aHUMaThCsl UCCIIEIOBAHUSMU B

obJsacTu UHPOPMAITMOHHBIX TEXHOJIOTUH.

KonnuecTBo 00y4aromuxcsi B rpynime

- BBOJHBI MOAYJb - OT 12 10 15 yenosek;

®opmbl 00yueHHs U BUIbI 3aHATHI

Hcronb3yroTcst TP OCHOBHBIC (POPMBI pabOTHI:

- IEMOHCTpaIMOHHast (00yJaroIuecs CIylIaroT OObSICHEHHUS TIeAarora u
HA0JII01a10T 32 AEMOHCTPAIMOHHBIM SKPAaHOM WJIM KpaHAMH KOMIIBIOTEPOB Ha
YUYEHUYECKHUX pabovynX MecTax);

- ppoHTanbHas (0Oy4Jaronuecs CHHXPOHHO paboTarOT MO/ yIIpaBIeHUEM
nejiarora);

- CaMOCTOsITeNIbHAsI (00yYaIOIMeCs BBITIOJIHIIOT HHANBUIYaTbHbIE 3aJaHuUs
B TEUCHHME YACTH 3aHATHSI HIIM HECKOJIbKUX 3aHITHI),

B TOM YHMCJI€ HHTEPAKTHUBHBIC MPOOJIEMHBIE JICKIIUH, MpakTH4eckas padoTa,
BOPKIIOIBI, KOH(GEPEHITNHN, CEMUHAPHI, IPOBEJICHUE IKCIIEPUMEHTA,
MCCIIeI0BaTeNhCKasl ¥ MPOEKTHAs padoTa.

B03MOXHBI BCTpeuH ¢ IPUTIANICHHBIMU CITUKEPaMH, COBMECTHBIC
KoH(pepeHInHr, BUACOKOHGEPEHITNH I BEOMHAPHI C IPYTUMU KBAaHTyMaMH |
AKCIIEPTaMU, MHANBUIYAJIbHBIC U TPYIIIOBBIE KOHCYJIbTAIIUN

[To Tumy opranu3anuu B3auMOACHCTBUS MEarOroB ¢ 00yJaIOIUMUCS TTPU
peanu3auy IporpaMmM HCTIOIB3YIOTCS IMYHOCTHO-OPHUEHTHPOBAHHBIE TEXHOJIOTHU
00y4eHus (TEeXHOJIOTUU MTPOCKTHON U UCCIIEI0BATEIbCKON JEATENbHOCTH).

Peanuzanust mporpaMMBbl Tpe/IoiaraeT UCIOIb30BaHUE
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3I0pOBhECOEPETAIONINX TEXHOJIOTHH, pean3yIOIUXCs Yepe3 Co3aHue
0€30MacHBIX YCIOBUH, TAKUX KaK BKIIOYCHUE B 3aHITHE TUHAMHYCCKHX Tay3,
NEPUOANYECKAsi CMEHA ICATEIBHOCTH 00YYaIONINXCsl; KOHTPOJIb COOI0ICHUS
oOyyaromumucs mpasuil padbotsl Ha [1K; coznanue 6iaronpusiTHOTO

IMCUXOJOIrM4YCCKOI0 KiiuMaTa B I'PYIIIIC.

Otian4uTeIbHAA 0CO0EHHOCTH IPOrPAMMBI

[IpencraBnsemas nporpaMma OCHOBaHa Ha MeToIMYeCKOM HHCTPYMEHTApUU
HactaBHuKa «IT-kBantym Tynkut» (benoycosa A.C., F063aes T.U. — M.: ®ona
HOBBIX (hopM pa3zBuTHs oOpa3zoBanus, 2019 —76 c.), uMeeT MOAYIbHYIO CTPYKTYPY
1 3aJI0’KEHHYIO0 BO3MOYKHOCTh CETEBOI0 B3aUMOJIEUCTBUS. MOAYIM MOCTPOEHBI Ha
PAKTUKO-OPUEHTUPOBAHHBIX UHXEHEPHBIX U HCCIIEIOBATEIbCKUX MPOCKTAX,

HaIIpaBJICHHBIX HAa PCIOCHHUC 3aaa4 IIPUKITaIHOI'O U Q)YHHaMeHTaHBHOFO XapaKTepa.

OpraHmalm()HHo-nenarornqecmle yciaoBusl

[Tpu peanuzanuu JOMOTHUTEIHHON 00IIEpa3BUBAIOIIEH TPOTrPAMMBI
UcnoJib3yercsa popma, OCHOBaHHAsI HA MOYJIbHOM MPUHIIMIIE TPECTABICHUS
coliep kaHusl 00pa30BaTEIBLHOM MPOTPaMMBbI M TIOCTPOCHUSI YIEOHOTO IJIaHa.

[Iporpamma mnpeamnosaraet 3 ypoBHSI 00yUeHHS: BBOJHBIN, YTIyOJIEHHBIN,
MPOEKTHBIN. Kaxplii U3 YpOBHEW UMEET 3aKOHYEHHYIO CTPYKTYPY CO CBOUM
HEJSIMU, 33]]Ja4aMH U OKUAaeMbIMH pe3ynbTaramMmu. OOydaromuiicss HauuHaeT
M3y4eHHE TMPOTPaMMBbI C BBOAHOTO YPOBHS, MOKET NIEPEUTH HA YTIyOIEHHBIN U
Jlajiee Ha MPOEKTHBIN, TMOO0 OCTAHOBUTHCS TOJIHKO HAa M3YYCHUH BBOJHOTO YPOBHS.
Kaxnp1ii 3 ypoBHEN 3aKaHUYMBAETCSA 3aLIUTON IIPOEKTA.

Peanuzanus nporpaMmbl MOKET ObITh OCYIIIECTBIEHA KaK HA COOCTBEHHBIX
pecypcax KBaHTOpHYMa, TaK U IIPU MOJJEPIKKE CETEBBIX U UHAYCTPUAIbHBIX
MAPTHEPOB YEPE3 CETEBOE B3AUMOJECHUCTBUE.

CoBMecTHas IeATeTbHOCTh YYAaCTHUKOB 00pa30BaTeIbHOTO IIpoiiecca

BBICTPpanBACTCA HA IIPUHIOUIIAX 3MOHHOH3J’II)HOI>1 3HAYMMOCTH, OTKPBITOCTH,



00paTHOM CBSI3U U CYOBEKTHOCTH 00 Y4arOIIerocs.

®opma 00y4eHHs - OYHASI, BO3MOYKHO UCIIOJIb30BaHUE JUCTAHIIMOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTUN U AJIEKTPOHHOTO 00y4eHHUsI. 3aHATHUS IPOBOASITCS
no rpynmnam. [Ipu peanuzanuu nporpaMMbl MOTYT ObITh OPraHU30BaHBI U
IIPOBEAEHBI MACCOBBIE MEPONIPUATHUSA 111 COBMECTHOU JESATENBHOCTH

oOy4aromuxcs U poauTeneil (3aKkOHHBIX IPEACTaBUTENEH ).

Cpok ocBoeHus1 00111epa3BUBAIOLIEH TPOIPAMMBI OTIPEIESETCS B yUeOHOM IJIaHe,

KOTOpBIﬁ ABJACTCA IMTPUITOKCHUCM U MOXKCT OOHOBJIATHCS T10 MCpC HeO6XOI[I/IMOCTI/I.

Pexum 3anaTuid
[TpoaoXUTENBHOCTh OJHOTO 3aHATUS — 45 MUHYT. KonuuecTBo 3aHITUN B
JIeHb, HEJICIIIO OMPEICNACTCS B COOTBETCTBUHU C YUYCOHBIM IIJIAHOM M KaJIeHIapHBIM

rpaduKoOM.

dDopMbI aTTECTALMH
OcHOBOI aTTECTALMHU SIBIISIETCA MPOCKTHAS JIESITEILHOCTD YUalIUXCS IO
HaIlpaBJIeHUIO 00111e00pa30BaTEILHON MPOrpaMMBI M yYaCTHEM B Pa3IMUHBIX
COPEBHOBAHUIX MHKECHEPHOU HANPaBICHHOCTH.
IIpome:kyTOuHas1 aTTeCTALMS — IIPEICTABICHUE NMPOEKTA 110 UTOraM
BBINIOJIHEHMS KEHCOB.

HToroBoii arrecTanumeii sipnsercs pa3paboTka U 3alIuTa MPOEKTA.

CucremMbl OLIEHKH Pe3yJIbTATOB OCBOCHHUS 00pa30BaTeIbHON MPOrpaMMbl
OcBoeHKe NporpaMMbl Ha KaXKJIOM YPOBHE 3aKaHUMBAETCS 3alIUTOM
MIPOEKTOB.

Kputepyuu oneHKkH my0JIUYHOI NMpe3eHTAIMU MPOEKTA:

1. AKTYyaJIbHOCTh ¥ 3HAYUMOCTb npoekTa (o1 0 g0 5 6aios).



2. CooTBeTcTBUE pe3yibTaTa nmoctaBieHHou 1enu (0-5 0anion).

3. VYpoBenb 3aBepiieHHOCTH IpoekTa (0-5 0anios).

4. VYPOoBEHb CAMOCTOSTENBHOCTH MPU BhINOJHEHUU padoThl (0-3 Gana).

5. KauecTtBo npe3enrtanuu npoekta (opopmiienue, auzaiin) (0-3 6amna).

6. KauectBo 3amuThl npoekra (YCTHOE BBICTYIIEHHME) M Yy4acTHE KaXKIOro B
3amute (0-3 Oana).

7. YMeHue oTBeuaTh Ha BOMPOCKHI M OTCTauBaTh CBOIO TOUKY 3peHus (0-3 6aina).
8. AHanM3 Hay4YHBIX M WHXKEHEPHBIX NCTOYHHKOB, KOHKYPEHTHBIX MOJIX0/0B K

aHaJIOTUHYHOM nin Oan3Kkou 3amade (0-3 Oamia).

VY4yeHukaM, yCHNemHO 3alUTUBIIMM TpoeKT oT 20 OaqioB M BbILIE,
nocetuBminM 70% 3aHATUHN 1O MPOrpaMMe PEKOMEHIyeTCsl TPOJOJIKUTE 00ydeHHe
Ha CJICJIYIONIEM YpOBHE. YUEeHHKaM, HAOpaBIIUM I10 pe3yJibTaTaM 3alllUThl TPOEKTa
meHee 20 OamnoB, a Takke moceTuBiUM MeHee 70% 3aHATHI MO TpOrpaMmme
peKoMeHayeTcss  BbIOpaThb ~ oOydeHHe 1O  JPYyrol  JOMOJHUTENbHOU

obmepasBuBarornieit mporpamme T «KBaHTOpHYyM™MY.

MeTtoauueckoe odecrieueHre peau3aniu MPorpaMmbl

Hcnonb3yemble negarornyeckue TeXHOJIOTMU:

- 00yJeHHEe B COTPYIHUYECCTBE;

- UTPOBBIE TEXHOJIOTUH;

- UH(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTUH;

- TEXHOJIOTHUS MPOEKTOB:

- KEWCOBas TEXHOJIOTUSI.

Hcnosb3yemblie MeTOABI 00yUEeHHUSA:

- CIIOBECHBIC (pacCyKJICHHE, JUAIOT, 00CYXICHUE);

- mpaktuueckue (padota B cpene pa3paboTku, paboTa ¢ mporpaMMamiu);

- POEKTHBIE METO/IbI 00yUYeHUs (IU3ailH-KOHILICTIIH).



Y4eOHBIN IJIAH

Hassanue monyus KonnuecTBo yacoB B KonnuecTBo yacos
He/eJI10 BCEro

IT- kBaHTYM 4 72

Utoro 72

Coaep:xanue mporpamMmsl

1. Pa3nen BBeeHune
Tema 1. BBogHoe 3ansiTue. TexHuka 0€301MacHOCTH TTPH paboTe B KOMIIBIOTEPHOM
kiacce. O0muit 0630p kypca. TexHuka 6€30MacHOCTH Mpu paboTe B
KOMITHIOTEPHOM KJIacce M AJIEKTpoOe30macHOCTh. COBPEMEHHOE COCTOSIHHE
POOOTOTEXHUKHU U MUKPOIJIEKTPOHUKHU B MUPE U B HaIllel CTpaHe.
Tema 2. 3HakoMcTBO ¢ tutatamu Arduino JleTanbHoe 3HAKOMCTBO C TUIATOM
Arduino Uno.
CrpykTypa u cocTaB MUKPOKOHTpoJuiepa. [TuHsI.
Tema 3. TeopeTnueckre 0CHOBBI A1eKTprudecTBa. CXeMOTEXHHUKA.
VYrpasienue 3JeKTpUIECTBOM. 3aKOHBI dJieKTpudecTBa. Kak ObICTPO CTPOUTH
CXEMBbI: MaKeTHas IjaTa. YTeHHe 3JIEKTPUUYECKUX CXEM. Y IpaBJIEHUE
CBETOAMOAOM. MyJbTUMETP. DIEKTPOHHBIE U3MEPEHMUSI.
Tema 4. 3nakomctBo ¢ Tinkercard. Perucrparusi.
Tema 5. AnanoroBsie v U(PPOBBIE BXOBI U BHIXObI. [IpUHIIUTIBI X
WCIIOJIb30BaHUS.
Amnanorossie u nudposeie curnainsl, mousitue LIHIMM. Ynpasienue ycrpoiictBamu
C MOMOIIBIO TOPTOB, NoaaepxkuBaromux [HIMM. [{ukindyeckre KOHCTPYKIIUH,
JNATYUK CIyYaHBIX YUCET.
[TognmporpaMMbl: Ha3HAYEHUE, ONTMCAHKUE U BBI30B. [lapaMeTpsl, JIoKaJIbHBIE U

rino0abHbIE TIepeMeHHbIe. JIornyeckrue KOHCTPYKIIUH.
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2. Pa3znes cBer M 3ByK
Tema 6. «Massuox»
3HaKOMCTBO € pe3ucTopamu, cBeroanoaamu. Coopka cxem. [IporpammupoBanue:
¢ynkuus digital write.

Tema 7. «Massqok ¢ HapacCTaAIOILIEH IPKOCTHIO»

Tabnuua MapkupoBKU pe3ucTopoB. Muranue B mpotuBodase.
Tema 8. «CBEeTUIBHUK C yIIPABISAEMON IPKOCTHIO»
[TogkitoueHne nNoTeHImoMeTpa. AHaIOTOBBIN BXOJ.

Tema 9. «TepMEeHBOKC
TepmenBokc. [lonkmtouenue Goropesuctopa, npezonuinaiku. Bocmpouspenenue
3BYyKa.

Tema 10. Jlornueckue nepeMeHHbIC U KOHCTPYKIIUU.

Oco0eHHOCTH TTOAKITIOYEHUSI KHOMIKH. Y CTpaHEHUE IITYMOB C TTIOMOIIIBIO
CTATUBAIOIINX U MOATATUBAIOIINX pe3UCTOpOB. [IporpammHoe ycTpaneHue
npedesra. byneBbie nepeMeHHbIe U KOHCTAHTHI, JIOTHUECKHE OTepaliu.

Tema 12. «<Ho4uHOI CBETUIBLHUKY
[TocnenoBaTenbHOE U apaJUIeIbHOE MOAKIIOUEHHE pe3ucTopoB. doropesuctop.
Tema 13. «Knonka + cBeToanoma»

Oco0eHHOCTH TOJIKIIFOYEHHSI ¥ TIPOTPAMMUPOBAHUS KHOTIKH.

Tema 14. «CeTodop»

MopenupoBaHue paboThl JOPOKHOTO TPEXIIBETHOTO CBeTO(dOpa.

Tema 15. «RGB cBetognon»

[Toaxntouenune u nporpammupoBanrie RGB-cBeTonnona.

Tema 16. «Ilynscap»
3HAKOMCTBO C YCTPOHUCTBOM U QYHKIUAMH TpaH3uctopa. [logkmtouenue u
MPOrPAMMHPOBAHUE YCTPOUCTB C TPAH3UCTOPAMU U CBETOJUOHOM IIKAJIOM.
Tema 17. «berymuii oronex»

[TogkiroueHne 1 NporpaMMHUPOBAHUE YCTPOUCTB C TPAH3UCTOPAMU U
CBETOJIMOTHOM IIKAJIOH.

Tema 18. «Mep3koe nuaHuHO»
11



[ToakmtoueHune Tpex KHOMOK U Mbe3onuinaiky. [IporpaMmupoBanue My3bIKU.

Tema 19. «KKHOIOYHBIN NEPEKITIOYATEIIb
[Tonsitue «apede3r» KoHTakToB. Tpurrep.

3. Pa3zes ceHCOpBbI U JaTYMKH

Tema 20. Cencopsl. Jatunku Arduino.
Ponw cencopoB B ynpasisieMbx cucteMax. CeHCOpbI U TEPEMEHHBIC PE3UCTOPHI.
Henutens HanpsikeHus. [loTeHmomeTp. AHanoroBsle CUrHaiIbl Ha BXoae Arduino.
Hcnonb3oBanue MOHUTOpPA MOCAEA0BATEIBHOIO MOPTa Jj1sl HAOII0IeH W 32
napaMeTpaMu CUCTEMBI.
Tema 21. «OxpanHas cucrema
[Toaxmrouenune nHpakpacHOTO JaTUUKA.
Tema 22. «Tepmomerp» [loaknrouenue natunka remmnepatypbl. Co3manue
U pPOBOro TEPMOMETPA.
Tema 23. «/IuCTaHIIMOHHBIN CBETUIIBHUK
Tema 24. IlogximroueHue pa3auyHbIX 1aTYUKOB K Arduino
HaTtuuku cepauedbuenus, nazep. Jaruuk goxas (Biaru). Jatauk okucu yriaepoja.
Jatunku temnepatypsl ¥ BiaxHocTH dhtl1 u dht22. Jlatuuk naBnenus. Jlatunk
xoJa. JlaTunku napa, miiaMeHH, OCBEIIEHHOCTH, 3BYKa, BIIAJKHOCTH IOYBHI,
HAKJIOHA U Jp.
Tema 25. IloakntoueHne cepBOBUTATENS
YcTpoiicTBO U puHIKT paboThl cepBoBurarens. [lonkimodenne moneBbix
TPaH3UCTOPOB U BBIIPSIMUTEIBHBIX CBETOIHOIOB.
4. Pa3zaes TBopYecKUil MPOEKT

Tema 27. Coznanue coOOCTBEHHBIX TBOPUECKUX MPOEKTOB YUAIIIAXCSI.

Y4eOHO-TEMATHYCCKNH TIJIAH

Ne, HaunmeHoBaHue Bcero KoandecTBo yacoB
pa3ieioB U TeM JacoB | Teopusi | [IpakTuka doma
aTrecTanum/
KOHTPOJIA

1. Pa3ges BBegenue

12



BBoaHoe 3anstue.
Th. O0uuii 0630p

Kypca.

3HAKOMCTBO C
I1aTaMu
Arduino.
JleTansHOE
3HAaKOMCTBO C
w1aTou Arduino
Uno.

1,5

Teopernueckue
OCHOBBI
AIIEKTPOHUKH.
CXeMOTEXHHUKA.

3HAKOMCTBO C
Tinkercard.

pe3ynbpTaT
MpaKkTUKyMa

AHaJIOTOBEIE U

1M (POBbIE BXOBI U
BBIXO/IBI. [IpuHITUTIBI
X UCHOJIL30BaHUS.

1,5

Bcero:

12 3)

Pa3nes cBer u 3BYK

«Mastyok ¢
HapacTarUIeH
SIPKOCTBIO»

2 0,5

1,5

«CBETHIIBHUK C
VIIPABJISIEMOU
SIPKOCTBIO»

2 0,5

1,5

«TepMeHBOKC

2 0,5

1,5

pe3ynbTaT
MpaKkTUKyMa

Jlornueckue
MIEPEMEHHBIE U
KOHCTPYKIIUU

2 0,5

1,5

COpPEBHOBAHUE

10

«Maguox»

2 0,5

1,5

11

«HouynOM
CBETWIBLHUK

2 0,5

1,5

BBbICTaBKa

12

«KHomka +
CBETOUOI)

2 0,5

1,5

13

«Csetodop»

2 0,5

1,5

14

«RGB cBeTognom»

2 0,5

1,5

pe3yabTaT
MPaKTUKyMa
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15 | «Ilynbcap» 2 0,5 1,5
16 | «berymuii oroHek» 2 0,5 1,5
17 | «Mep3koe 2 0,5 1,5 COpEBHOBAHUE
[MHAHUHOY
18 «KHOTI0UHBIH 2 0,5 1,5
NEPEKII0YATEIIbY
Bcero: 26 6,5 19,5
3. Pa3nen ceHcopbl U JaTYMKH
21 Cencopsl. JlaTunku 2 0,5 15
Arduino.
22 | «OxpanHas 2 0,5 1,5 pesynbTar
cucTeMa NPpaKTUKyMa
23 «Tepmomerp» 2 0,5 15
24 «JluCTaHIIMOHHBIN 2 0,5 15
CBETHUJILHHUK)
25 TTOKITFOUYCHIIE 2 0,5 1,5 pe3ynbTaT
Pa3IMYHBIX TATYUKOB IIpaKTUKyMa
K Arduino
26 Ilonknrouenue 2 0,5 15
CepBOABUTATES.
Bcero: 12 3 9
4. Pa3znesn TBopuecKkuii MpoeKkT
27 Cosnanue 22 1 21 3amura
cOOCTBEHHBIX MPOCKTOB
TBOPYECKUX
IIPOCKTOB YYAIIHXCS
HUroro: 12 15,5 56,5

MATECPUAIBHO-TCXHUYECCKOEC OCHAIILICHHUE

1. HoytOyk, nnu crarmonapusii T1K.

2. IIporpammuoe obecnedenue Arduino IDE

3. HaGops! o Mukposnektponuke Arduino

4. ITnata Arduino UNO win Arduino micro v JOIOJTHUTEIbHBIE KOMIIOHEHTEL.

5. HaGopsl natuukos, cepBonpuBoaos, LCD — skpaHoB, u ap.
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KOMHJ’IGKT&HI/IH MOXKCT OAOIOJIHATHCA B 3aBUCUMOCTHU OT YPOBH:A CIIOKHOCTH

HHAWBUAYAJIbHBIX U I'PYIIIIOBLIX IIPOCKTOB.

IInanupyemble pe3yjbTaTbl OCBOEHHSI TPOrpaMMBbl  IPEIACTABICHBI
YHUBEPCAIbHBIMH W TMPEAMETHBIMH  (TCXHHYCCKMMH)  KOMITCTCHIHSMH
00y4Jaromuxcs.

YuuBepcajibHble komnerenuuu (Soft Skills)

+ YMeHHe reHepUpOoBaTh UACH Pa3IUUYHBIMH METOIAMH.

* VMEHHE CIyIIaTh U CIBIIIATh COOCCETHHUKA.

+ YMmeHue APryMCHTHUPOBAHO OTCTANBATH CBOIO TOYKY 3pCHUA.

+ YMeHue uckath HHOOPMAIHMIO B CBOOOTHBIX HCTOUHUKAX 5
CTPYKTYpPHUPOBATH €€.

+ YMeHue KOMOMHUPOBATh, BUJOM3MEHSTh U YIIyUIllaTh UJICH.

+ HaBbiku komMaHgHO# PaOOTHI.

+ YMeHue rpaMOTHO MMUChbMEHHO (hOPMYJIMPOBATH CBOW MBICTIH.

+ Kputndeckoe MbllieHHe M yMeHHE OOBEKTUBHO OILICHUBATH PE3yJbTaThl
cBOEi paboTHI.

* OCHOBBI OPaTOPCKOT'O UCKYCCTBA.

Ipeamernnie komnerenuun (Hard Skills)

+ [IporpamMMupoBaHre MUKPOKOHTPOJUIEPHBIX MIaThHopM Ha si3bike C++.

* OCHOBBI ATOPUTMH3AIMHN U (HOPMATA3AIIN AITOPUTMOB.

» PaboTa ¢ qaTunkamMu u 3JeKTPOHHBIME KOMIIOHEHTaMH Ha riaTgopme Arduino.

* [IpoekTupoBanre MHTEPPENUCOB MOJIb30BaTENEe M pa3pabOTKa MPUIOKEHUN
JUTSI MOOMJTBHBIX YCTPOMCTB.

* ba3oBbIe HaBBIKU 1O PA0OTE C CETEBBIMU YCTPOMCTBAMHU "
WHCTPYMEHTaMH.

* YIIpaBJICcHUE YYETHBIMU 3allMCSMH IOJIb30BATENIEH W pa3rpaHUYECHUE IPaB
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JOCTYTIA K CETEBBIM PECYPCaM.
* OCHOBHBIE TPUHIIUIIBI 00BEKTHO-OPHUEHTHPOBAHHOTO IPOrPAMMHUPOBAHHS.
* OcHOBBI Pa0OThl B TEKCTOBOM PEAAKTOPE W B MporpamMme IO CO3/1aHUIO

IIpE3EHTaLUM.

OxugaeMblii KOHEYHBIH pe3yabTaT

B pesynbrare mpOXOXKIEHUS ~JTAHHOTO  OOpa30BaTEIbHOTO  MOJYJIS
00y4JaromUics JOJDKEH 3HATh CIICIYIONIUE KITFOUEBBIC TOHSTHS: HANpPsHKEHUE,
COTNPOTHBIICHUE, CHUJIa TOKa, MHKPOKOHTpOJUIEpHas IMatopma, JaTyuK,
CEpPBONPUBO/I, IEPEMEHHAsI, TUI IEPEMEHHOMN, 00J1aCTh BUTUMOCTHU ITEPEMEHHOM,
dbyHkuus (B NporpaMMUPOBAaHUM), OINEPATOp YCIOBHOTO mepexona (B
IpOrpaMMHUPOBAHNH ), 3a]IePKKa B BBITIOJIHEHUHU TTPOTPAMMBI, ITOTPY>KHAs TIOMIIA,
MaKpOIIOJICTAHOBKA, TMpenpoleccop, OUOIMOTEKHM BCTPOCHHBIC, BHEIIIHHE,
IPOTOKOJI CBSI3H, AIKCIIEPUMEHT, TI'pauK, CTATUCTHUKA, MPOTHO3, MOOUIIBHOE
npuioxkenue, 3akoH OMa, MHGpaKpacHbI CBET, CUCTEMbl KOOpPAMHAT, 00bEM
reOMETPUYECKON (UTYpbl, OTHOIICHWS BEIUYHH, H3MEpHUTENIbHAs IIKaja,
JaBJICHUE )KUJIKOCTH, 00bEM, PACCTOSIHUE, CUCTEMAa CUUCIICHUS.

[Ipoxoxxnenre JaHHOTO 00Pa30BATEIHLHOTO MOJYIIA TOJKHO COPMUPOBATH
y OOy4YaromuXcsi KOMIIETEHIIMH, KOTOpbIe€ MOTYT OBITh NPUMEHEHBI B XOJE
peanu3anuu NocIeyIoIX 00pa30BaTeIbHBIX MOAYJICH.

JIMYHOCTHBIC ¥ MEXKJIUYHOCTHHIC KOMICTCHIIMH |

* YMEHHUE I'€HEpPUPOBATh UJIEU PA3IIMYHBIMU METOJAMHU;

* YMEHHE CIIYIIaTh U CIIBIIIATh COOECETHHKA;

* yMeHHE paboTaTh B KOMaH/IE, PACIPeaesATh POJIU U 30HbI OTBETCTBEHHOCTH;

* YMEHHUE apryMEHTUPOBAHO OTCTAaMBATh CBOIO TOUKY 3PEHUS;

* yMEHHE MCKaTh WH(OPMAIHIO B CBOOOIHBIX HCTOYHUKAX U CTPYKTYPHUPOBATH
ee;

* YMEHHE KOMOMHUPOBATh, BUAOU3MEHSITh U yIy4lllaTh UJEH;

* YMEHHE IrPaMOTHO MUCbMEHHO (POPMYIUPOBATH CBOU MBICIIH;
16



KPUTHUYCCKOC MBIIIJIICHUC W YMCHHC 0OBEKTHUBHO OLCHHUBATL PE3YJIbTAThI

cBOEH paboThI;

OCHOBBI OpaTOPCKOIo0 MAaCTCpPCTBA,

IIpodeccrnoHaILHBIE KOMIIETEHIINH

OCHOBBI DPAa0OTBI B TEKCTOBOM PENAKTOpPE U MPOrpaMMe IO CO3AAHMIO

MpE3CHTALNM;

UCIIOJIb30BaHUE TTPUBOIOB C OTPUIIATEIILHON 0OpaTHOM CBS3bIO;
npuMeHeHne HHPPAKPACHBIX JATYMKOB JIJIsl ONIPEACICHUS PACCTOSHUS,

c60p1<a KOHCTpYKLII/Iﬁ C HCIIOJIB30BaAHHUCM BHHTOBBIX H HCBHHTOBBIX

COCJIMHECHUN;

U3MEpPEHUE PaCCTOSTHHUSI,
pacdet 00beMa reoMeTpHIECKON (DUTYPHI;

COCTaBJICHHE aJITOPUTMa IPOTPaMMBI;

HanwcaHnue Koja MPOrpaMMBbI COTJIACHO alITOPUTMY;

IpOTpaMMHUPOBAHUE MUKPOKOHTPOJUIEPHBIX IIATPOpM Ha si3bike C++;
pa3paboTKa MPUIIOKESHUH IS oniepaliioHHOoN cructeMbl Android;
noJiydeHue u 00paboTka mokasaHui MUQPPOBBIX U aHAJIOTOBBIX JATYUKOB;
yIIPaBJICHUE CEPBOIPUBOJIOM;

UCTIOJIh30BaHKE MMOTPYKHBIX HACOCOB;

pacueT OCBEIICHHOCTH;

YIIPABJIECHUE CBETOIMOTHOM JICHTOM;

IPUMEHEHUE MOJYJIS PEATbHOTO BPEMEHH JIJIsi pabOThI ¢ KaJICHIapEM;
U3MEpEHNEe BPEMEHHU;

MTOJIK/TIOYEHHE BHEITHUX OUOJIMOTEK;

00paboTKa SKCIIEPUMEHTAIBHO TIOJTYICHHBIX JIAHHBIX;

MOJICpHU3AIHSI MUKPOKOHTPOJIEPHBIX YCTPOMCTB;

CUHXPOHM3AIHS pabOTHl yCTPOWCTBA IO BPEMEHH,

CUHXPOHU3AIHS pabOTHl yCTPOMCTBA IO KAJICHIAPIO;

COCTaBJICHUC Fpa(I)I/IKa AHAJIMTHYCCKUX JaHHBIX,
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+ 00paboTKa aHANUTUYECKHUX JaHHBIX, IPOrHO3UPOBAHHUE PE3YIbTATOB.
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