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IHosicHUTEABLHAA 3AIINCKA

JlononHuTenbHas obuiepa3BuBaroas nporpamMma «l T-kBaHTymM»
pa3paboTtaHa Ha ocHoBaHuM DeaepaibHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O06
oOpazoBanuu B Poccuiickoit @enepanuny, Konuenuuu pazButus
JOTIOJIHUTENbHOTO 00pa3zoBanus aerert 10 2030 roaa.

HanpasjieHHOCTH POrpamMMbl
TexHuueckas

AKTYaJIbHOCTH NMPOIrPaMMbI

Nudopmarmonnsie TexHonoruu (UT) - 370 MeTOb1, C1OCOOBI, MPUEMBI U
nporiecchl 00paboTKN HHPOPMAIK C TPUMEHEHUEM CPEJICTB BBIYUCIUTEIBHON
TEXHHKHW WM MPOTPAMMHBIX M TEXHUYECKUX CpeJCcTB. B mupokoM nmonumanuu UT
OXBaTBIBAIOT BCE OOJIACTH CO3JaHMS, TIEPEeIaun, XpaHESHUS U BOCTIPUSATHUS
UHPOPMAINH, HE OTPAHMYUBASICH TOJHKO KOMITBIOTEPHBIMH TEXHOJIOTHSIMHU.
['maBHast uH(pOpMaMOHHAs TEHACHIUS HAIIIETO BPEMEHU — YCIIOKHEHUE U
UHTETpalus BceX BUI0B HHGOPMAIIMOHHBIX MPOoAYKTOB. MH(pOpMamoHHbie
TEXHOJIOTUU CTPEMUTENIBHO Pa3BUBAIOTCS U OyIIyT pa3BUBaThCs Aainbline. be3 HuX
y’K€ HEBO3MOKHO NPEJICTABUTh HU OJIHY c(hepy KU3HEAESITeIIbHOCTH, OHU
HANPSIMYIO BIMSIIOT HA KOHKYPEHTOCTIOCOOHOCTH MTPOU3BOANUMBIX TOBAPOB U YCIIYT.
[ToaTomy kBanudumurpoBanusie | T-cienranucTel — 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(ecCHOHaTbHBIE HABBIKH,
MO3BOJISIOIIME TOBBICUTH 3()(PEKTUBHOCTH U BOCTPEOOBAHHOCTDH CIIELUAINCTA.

[IporpaMMma HaresieHa Ha pa3BUTHE HHTepeca 00ydaroluXcs K OCHOBaM
pa3paboTKH MPOrpaMMHOT0 00eCIeYeHUs, UCIIOIB30BAaHUIO METOI0IOTUI
KOMaH/JHOH paboThl B MPOEKTE, MPOrPaMMUPOBAHUIO, TPOESKTUPOBAHHIO
AIIEKTPOHHBIX CXEM M KOHCTPYHUPOBAHHUIO YCTPOMCTB HA UX OcCHOBE. OOyUeHue 1o
MpOrpaMMe TO3BOJIAET MOAPOCTKAM IMOTYyUUTh MTPAKTUUECKUE HABBIKM M 3HAHUS,
BBIXOJISITITNE 332 PAMKHU ITKOJIBHBIX MPOTPaMM 110 WH(DOPMATHKE.
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Ilenarornueckas nejiecood0pasHOCTb NPOIPaAMMBbI

OOG6yueHue o NporpaMMe BKIIOYAET YETHIPE OCHOBHBIX HAMPABIICHUS
NEATENbHOCTH

1. OCHOBBI yIipaBi€HUs TPOEKTAMU, BKIIOYAOIINE METO10JIOTUU
KOMaHJIHOM paboThbI B IPOEKTE.

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

3. [lonyueHue KOMIIETCHIIUN B 00JIACTH KOHCTPYUPOBAHUSI YCTPOUCTB,
YIPaBIIEMbIX MUKPO3JIEKTPOHUKOM.

4. OcBoeHue 0a30BBIX MPUHIIMIIOB PAOOTHI TPOTPAMMHUPOBAHUS, TIOJTYUEHUE
KOMITETCHITUH B 00J1aCTH KOHCTPYUPOBAHUS YCTPOMCTB, YIIPABISIEMBIX
MHUKPOIJICKTPOHUKOM.

JlanHast mporpamma (popMHUpPYET KOMIIETCHITUU, KOTOPHIE MTO3BOJISIFOT
00y4JaromumMcs yCTIEITHO CO37aBaTh COOCTBEHHBIEC JICKTPOHHBIC YCTPOMCTBA,
3aHUMAThCS Pa3pabOTKON MPOrpaMMHOI0 00ECTICUeHHMsI, IPOTPAMMUPOBAHUEM
MUKPOKOHTPOJJIEPOB, a TAK)Ke KOHKYPUPOBAThH HA PIHKE paboueit CUIibl B 00J1aCTH
MH(GOPMAIIMOHHBIX TEXHOJIOTHA.

[Iporpamma «l T-KkBaHTYM» HalpaBlieHa, B TOM YHCJIE, HA PELICHUE
mpoOpHUEHTAITMOHHBIX 3aj1a4, 00eCIeunBas BO3MOXHOCTh IPHOOPETEHHUS
obOyJaromumucs 3HaHu# B chepe IT u yMeHHS TPUMEHATh UX MPU PEIICHUN
Pa3TUYHBIX HH)KCHEPHBIX 3a/1a4, MOBBIIIAs HHTEPEC OyAYIIUX CIEeIUATUCTOB K
BBHIOpaHHOMY HampaBlieHH10. [[porpamMmma Takke HarpaBjeHa Ha MpUoOOpeTeHne
KOMITIETEHITUI B cpepe MPOEKTHOM, CHCTEMHOW, OPTaHU3aTOPCKOM U
MPEANPUHUMATEIILCKON IEATEIIbHOCTH, PACILIUPEHUE KPYTr0o30pa.

MeTo10710rH4eCKO OCHOBOM MPOrPaMMBI SIBIIIETCS CUCTEMHO-
NEATENBHOCTHBIN MOJIXO0M, COYETAIOIIUICS C Pa3JIMYHBIMU COBPEMEHHBIMHU
o0pa3oBaTeIbHBIMH TEXHOJIOTHSIMU, TAKUMH KaK TEXHOJIOTHUS PA3BUTHS
MMOHATUMHOTO MBIIUIEHHUSI, TEXHOJIOTHS UCCIIEIOBATENBCKON U MTPOEKTHOMN
nesrenbHocTU. [I[puMeHeHne CucTeMHO-IeSITENIbHOCTHOTO T0/1X04a Hauboiee
3 PekTUBHO cIOCOOCTBYET POPMHUPOBAHUIO YHUBEPCAIBHBIX YUEOHBIX JACHCTBUM.
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Iless nporpamMmmsl
[lonyyenne 0a30BBIX TEOPETUYECKMX 3HAHMM B 00JacTH YCTpPOWCTBA U

(YHKIMOHUPOBAHMS COBPEMEHHBIX IUIAT(GOPM OBICTPOrOo MPOTOTHITUPOBAHUS
ANIEKTPOHHBIX YCTPOWCTB Ha MpPUMEPE MHUKPOKOHTPOJUIEPHON MIaTPopMbl
Arduino.

1. PazBute y oOOydarommxcs YyBCTBa OTBETCTBEHHOCTH, BHYTpPEHHEH
MHUIUATUBBI, CAMOCTOSITEIbHOCTH, TATH K CAMOCOBEPILIEHCTBOBAHMUIO.

2. BoipaGoTka y oOydaromuxcs HaBBIKOB KOMaHAHOW pabOThl U IYOJIMYHBIX
BeICTYIIIIEHUH 110 | T-TemaTuke.

3. I3yueHne OCHOB alropuTMH3alMd, MOCTPOEHUS aJTOPUTMOB U UX
(dbopManuzanuu ¢ MOMOIIBIO S3bIKA OJIOK-CXEM.

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

5. U3yyeHue mnpuHIMIA JAEWCTBUS AHAJIOIOBBIX M LHU(POBBIX JATYMKOB,
COBMECTUMBIX C MHUKPOKOHTPOJUIEPHOH TutaTdopmoit Arduino; moakiroueHue
JaTYUKOB K MUKPOKOHTPOJUIEpHOW miuaTdopMe, TMOJIydeHUuss U 0OpabOTKH
MOKa3aHUM TaTYUKOB.

6. [lonyueHne HaBBIKOB pabOThl C  3JEKTPOHHBIMU  KOMIIOHEHTaMH,
coBMecTUMbIMH ¢ Arduin0: morpykHasl IOMIIA, Yachl PEabHOTO BPEMEHH,
CBETOJMOIHAS JIEHTA U T.II.

7. [lony4yeHne TeOpeTUUECKUX 3HAHUHN U HABBIKOB Pa3pa00TKHU MPUITIOKEHUHN TS
ornepainmoHHou cuctembl Android.

8. PazBuTrEe JIOrMYECKOrO0 MBIIIJIEHUS BOCIIMTAHHHUKOB 4Y€pe3 3HAKOMCTBO C
OCHOBaMH aJITOPUTMM3ALMN U (QOpMUpOBaHHE O0a30BBIX 3HAHUM B oOnacTu
POrpaMMUPOBAaHUS MUKPOKOHTPOJIIEPOB.

3apaum mporpaMmsl
Oopa3oBaresbHbIe:
- MO3HAKOMHTD C MPOCTEHIIMMU OCHOBAMHU MEXaHUKH, C TIPaBUIaMH

TEXHHUKH 0€30IaCHOCTH;
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- HAy4YUTh IOHUMATh OCHOBBI aJITOPUTMOB; YUTATh rpapuuecKue
M300paXKEHUsI, CXEMBbI;

- IO3HAKOMUTH CO cpenoi mporpammupoBanus «Arduino IDEy;

- HAYYHUTh TIPUMEHSITH AJITOPUTM Ha MpakThke B mporpamme Arduino 1.8.5;

- Hay4MTh padoTaTh C Pa3IUYHbBIMU ONEPALIMOHHBIMU CUCTEMAaMU;

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

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

- obecrnieunTh MpUOOPETEHUE OMbITA CO3AaHUs, PETAKTUPOBAHUS,
oopMIIEHUS, COXpPAHEHHUS], epeaul HHPOPMAIIMOHHBIX 00bEKTOB Pa3IMYHOTO
TUIIA C TOMOIIBIO COBPEMEHHBIX TPOrPAMMHBIX CPEJICTB; MOCTPOCHUS
KOMITBIOTEPHBIX MOJIEJIeH, KOJUIEKTUBHOM pean3aiui HHHOPMAaIMOHHBIX
POEKTOB, MPEOJIOJICHHS TPYAHOCTEN B MPOIIECCe UHTEIIEKTYaIbHOTO
NPOEKTUPOBAHUS, UHPOPMAILIMOHHOM IeATEIBHOCTH B pa3IMUHbIX chepax,

BOCTpEeOOBAaHHBIX HA PBHIHKE TPY/IA.

Pa3BuBarwinue:
- CIIOCOOCTBOBATH PA3BUTHIO 00PA3HOTO, TEXHUYECKOTO, JIOTHIECKOTO
MBIIIJIEHUS BOCIIMTAHHUKOB;

- pa3BUBATh TBOPYECCKHUE CIIOCOOHOCTH BOCITMTAHHUKOB;

- HAYYUTh JETE€H M3J1araTb MbICIH B YETKOW JIOTUYECKON
MOCJIEAOBATEIBHOCTH, OTCTAUBATh CBOKO TOUKY 3PEHHUS, AaHATU3UPOBATH CUTYaAIUIO
1 CaMOCTOSITEJIBHO HaXOJINTh OTBETHI HA BOIIPOCHI ITYTEM JIOTUUECKHUX
paccyXIeHUM.

BocnuraTteabHbIe:

- pa3BUBaTh y BOCIUTAHHUKOB aKKYpPaTHOCTh, CHITY BOJIH,

CaMOCTOATEILHOCTh, BHUMATEJILHOCTh, YCUAYMBOCTh, CTPEMJICHUE TOBOJUTH

Ha4yaToe JeJIO JO KOHIIA;
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- popMHpOBaTH Y BOCIIMTAHHUKOB HaBBIK COXPAHEHHUSI TIOPs/IKA HA paboueM
MECTE;

- popMHpOBATH UHTEPEC BOCITUTAHHUKOB K MTPOrPaMMHUPOBAHUIO.

Ajpecart nporpamMmmabl
ydaiuecs: B Bozpacte 14-17 nieT, xenaroiue 3aHUMaThCsl UCCIIEIOBAHUSMU B

obJsacTu UHPOPMAITMOHHBIX TEXHOJIOTUH.

KonnuecTtBo 00yuaromuxcsi B rpymnime

- BBOJHBI MOAYJb - OT 12 10 15 yenosek;

®opmbl 00yueHHs U BUJbI 3aHATHI

Hcronb3yroTcst TP OCHOBHBIC (POPMBI pabOTHI:

- IEMOHCTpaMoHHas (00y4JaroIrecs CIyIIaroT 00bICHEHHUS ITe1arora u
HA0JII01a10T 32 JEMOHCTPAIMOHHBIM SKPAaHOM WJIM KpaHAMH KOMIIBIOTEPOB Ha
YUYEHUYECKHUX pabovynX MecTax);

- ppoHTanbHas (00y4Jaronuecs CHHXPOHHO paboTarOT MO/ yIIpaBIeHUEM
nejiarora);

- CaMOCTOsITeNIbHAsI (00yYaIOUIUeCs BBITTOIHIIOT UHANBUYaIbHbIE 3aJaHuUs
B TEUCHHME YACTH 3aHATHSI HIIM HECKOJIbKUX 3aHITHI),

B TOM YHMCJI€ HHTEPAKTHUBHBIC MPOOJIEMHBIE JICKIIUH, MpakTHieckas padoTa,
BOPKIIOITBI, KOH(GEPEHITNHN, CEMUHAPHI, IPOBEJICHUE IKCIIEPUMEHTA,
MCCIIeI0BaTeNhCKasl M MPOEKTHas padoTa.

B03MOXHBI BCTpeUH ¢ IPUTIANICHHBIMU CITUKEPAMH, COBMECTHBIC
KoH(epeHInHr, BUACOKOHGEPEHITNH HIIM BEOUHAPHI C IPYTUMU KBAaHTYMaMHU U
AKCIIEPTaMU, MHANBUIYAJIbHBIC U TPYIIOBBIE KOHCYIbTAIIUN

[To Tumy opranu3anuu B3auMOACHCTBUS MEaroroB ¢ 00yJarOIUMUCS TTPU
peanu3anuy IporpaMM HCTOIb3YIOTCS JIMYHOCTHO-OPHUEHTHPOBAHHBIE TEXHOJIOTHU
00y4ueHus (TeXHOJIOTHHU MTPOSKTHON M UCCIEA0BATEIbCKON IEATEILHOCTH).

Peanuzanus nporpaMmsel npeanonaraeT UCHOJIb30BaHUE



3I0pOBhECOEPETAIONINX TEXHOJIOTHH, pEaTH3YIOIIUXCS Yepe3 CO3JaHue
0€30MacHBIX YCIOBUH, TAKUX KaK BKIIOYCHUE B 3aHITHE TUHAMHUYECKHX Tay3,
NEepUOANYECKasi CMEHA IEATEIbHOCTH 00YYaIONINXCsl; KOHTPOJIb COOTIOACHHUS
oOyyaromumucs rpaBuil 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., F063aeB T.U. — M.: ®onx
HOBBIX (hopM pa3zBuTHs oOpa3zoBanus, 2019 —76 c.), uMeeT MOAYIbHYIO CTPYKTYPY
1 3aJI0’KEHHYIO0 BO3MOYKHOCTh CETEBOI0 B3aUMOJIEUCTBUS. MOAYIM MOCTPOEHBI Ha
PAKTUKO-OPUEHTUPOBAHHBIX MHXEHEPHBIX U HCCIIEIOBATEIbCKUX MPOCKTAX,

HapaBJICHHBIX HAa PCIICHUC 3a1a4 IIPUKIIaJHOTO U q)YHlIaMCHTaHBHOFO XapaKTepa.

OpraHmalm()HHo-nenarornqecmle yciaoBusi

[Tpu peanuzanuu JOMOTHUTEIHHON 00IIEpa3BUBAIOIIEH TPOTrPAMMBI
UcnoJib3yercsa popma, OCHOBaHHAsI HA MOYJIbHOM MPUHIIMIIE MPECTABICHUS
coziep kaHusi 00pa30BaTEIbHOM MPOTrpaMMBbI M IOCTPOCHUS YIEOHOTO IJIaHa.

[Iporpamma mnpeamnosnaraet 3 ypoBHS 00yUEHHS: BBOJIHBIN, YTITYOJIEHHBIH,
MPOEKTHBIN. KaxIplii U3 YpOBHEW UMEET 3aKOHYEHHYIO CTPYKTYPY CO CBOUM
HEJSIMU, 3a7]a4aMy M OKUAaeMbIMH pe3ynbTaramMmu. OOydaromuiicss HauuHaeT
M3y4eHHE TMPOrPaMMBbI C BBOAHOTO YPOBHS, MOKET NEPEUTH HA YTITyOJIEHHBIN U
Jlajiee Ha MPOEKTHBIN, TMOO0 OCTAHOBUTHCS TOJIHKO HA M3YYEHUH BBOIHOTO YPOBHS.
Kaxnpiii u3 ypoBHEN 3aKaHYMBAETCSA 3aIUTON IIPOEKTA.

Peanuzanus nporpaMmbl MOKET ObITh OCYIIIECTBIEHA KaK HA COOCTBEHHBIX
pecypcax KBaHTOpHYMa, TaK U IIPHU MOJJAEPKKE CETEBBIX U UHAYCTPHUAIBHBIX
MAPTHEPOB YEPE3 CETEBOE B3AUMOJECHUCTBHUE.

CoBMmecTHas 1eITENbHOCTh YYaCTHUKOB 00pa30BaTeIbHOIO Mpoliecca

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



00paTHOM CBSI3U U CYOBEKTHOCTH O0y4aroerocs.

®opma 00y4eHHs - OYHASI, BO3MOYKHO UCIIOJIb30BaHUE JUCTAHIIMOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTUHN U JIEKTPOHHOTO 00y4eHHUsI. 3aHATHUS IPOBOASITCS
no rpynmnam. [Ipu peanuzanuu nporpaMMbl MOTYT ObITh OPraHU30BaHbI U
IIPOBEJEHBI MACCOBBIE MEPONIPUATHUS 111 COBMECTHOU JIEATEIIBHOCTH

oOy4Jaromuxcs U poauTesei (3aKOHHBIX MPEACTaBUTENEH ).

Cpok ocBoeHus1 0011Iepa3BUBAIOLIEH TPOIPAMMBI ONPEIESETCS B yUeOHOM IJIaHe,

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

Pe:xum 3anaTuu
[TpoaoXUTENBHOCTH OMHOTO 3aHATHUS — 45 MUHYT. KoauyecTBo 3aHITUH B
JIeHb, HEJICII0 OTIPEESETCS B COOTBETCTBUU C YICOHBIM IIAHOM (SIBJISIFOIIIUMCS
0OHOBIIIEMBIM TIpHIIOXKeHHeM Ne 1), KaeH1apHbIM TpadUKOM (SIBIISIOIIUMCS

OOHOBIIIEMBIM TIPHIIOKEHUEM Ne 2).

dopMbI aTTECTALMH
OcCHOBOI1 aTTECTALUU SBISIETCS MPOCKTHAS AEATEIBHOCTD YYAIIUXCS 1O
HaIlpaBJIeHHUIO 00111e00pa30BaTEIbHON MPOTPAMMBI M YY4ACTHEM B Pa3TMIHBIX
COPEBHOBAHUSIX MHKECHEPHOU HANPaBICHHOCTH.
ITIpomMekyTOYHAS aTTECTAUA — [IPEACTABICHUE MPOEKTA IO UTOTaM
BBITIOJIHEHHS KEHCOB.

HToroBoii arrecTtanmeii siBnseTcs pa3paboTKa U 3alIUTa MPOEKTA.

CucreMbl OLIEHKH Pe3yJbTATOB OCBOCHUS 00pa30BaTeJILHON MPOrpaMMbl
OcBoeHKe NporpaMMbl Ha KaXKJIOM YPOBHE 3aKaHUMBAETCS 3alIUTOM
MIPOEKTOB.

Kputepuu oneHKH my0JJUYHOI NMpe3eHTAIMU MPOEKTA:



1 AKTYyaJIbHOCTh ¥ 3HaYUMOCTh IpoekTa (0T 0 10 5 6asioB).

2 CooTtBeTcTBUE pe3yibTaTa noctaBieHHou uenu (0-5 6anios).

3 VYpoBeHb 3aBepiieHHOCTH npoekTa (0-5 6annoB).

4. VYpoBEeHb CAMOCTOSITENIBHOCTH MPU BhINOJHEHUU padoThl (0-3 Gamna).

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

6 KauecTBO 3amuthl mpoekta (yCTHOE BBICTYIUICHHE) W y4acTHE KaXKJIOro B
zamute (0-3 6amna).

7. YMeHue oTBeuaTh Ha BOMPOCKHI U OTCTauBaTh CBOIO TOUKY 3peHus (0-3 6aa).
8. AHanu3 HaAyYHBIX U WHXCHEPHBIX UCTOYHUKOB, KOHKYPCHTHBIX IMOJIXO0B K
aHaJIOTUYHOM nin Oan3Kkoi 3amade (0-3 Oama).

VYdeHrnKaM, YCIENIHO 3allUTHBIIAM TpoeKT oT 20 OamioB © BHIIIE,
nocetuBrM 70% 3aHATHH TIO IPOrpaMMe PEKOMEHIYEeTCS MPOIOJDKUTH 00yUeHHE
Ha CIICAYIOIIEM YPOBHE. YUEHHUKaM, HAOpaBIIUM TI0 Pe3yJbTaTaM 3allUThl POCKTA
menee 20 OamwioB, a Takxke moceTuBmIMM MeHee 70% 3aHATUH MO Mporpamme
peKoMeHayeTcss  BbIOpaTh ~ oOydeHHe 1[0  JPYyrol  JOMOJHUTEIbHOU

obmepasuBaronieit mporpamme T «KBanTOprmym».

MeTtoauueckoe odecrieueHre peau3aniu MPorpaMmbl

Hcnonb3yemble negarornyeckue TeXHOJIOTMU:

- 00y4eHHEe B COTPYIHUYECCTBE;

- UTPOBBIE TEXHOJIOTUH;

- "H(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH;

- TEXHOJIOTHUS MPOEKTOB:

- KEKCOBas TEXHOJIOTUSL.

Hcnosb3yemble MeTOABI 00yUEeHHUS:

- CIIOBECHBIC (pacCyKJICHHE, TUAIOT, 00CYXICHNUES);

- mpaktuueckue (pabota B cpene pazpaboTku, paboTa ¢ mporpaMMamiu);

- POEKTHBIE METOJIbl 00yUYeHUs (IU3ailH-KOHIICTIIH).



Y4eOHBIN IJIAH

Hassanue monyJus KonnuecTBo yacoB B KonnuecTBo yacos
He/eJI10 BCEro

AliTn 4 72

Uroro 72

Conep:xanue mporpaMMsl
1. Pa3nen BBeneHune

Tema 1. BBogHoe 3ansTue. TexHuka 0€301MacHOCTH TIPH paboTe B KOMIITBIOTEPHOM
kiacce. O0mumit 0630p kypca. TexHuka 6€30MacHOCTH Mpu paboTe B
KOMITBIOTEPHOM KJIacce U 3JIeKTpobe30macHOCTh. COBpEMEHHOE COCTOSTHUE
POOOTOTEXHUKHU U MUKPOIJIEKTPOHUKHU B MUPE U B HaIllel CTpaHe.
Tema 2. 3HakoMcTBO ¢ tutatamu Arduino JleTanbHOoe 3HAKOMCTBO C TUIATOM
Arduino Uno.
CrpykTypa u cocTaB MUKPOKOHTpoJuiepa. [TuHsI.
Tema 3. TeopeTnueckre 0CHOBBI A1eKTprUdecTBa. CXeMOTEXHHUKA.
VYrpasienue 3eKTpUIECTBOM. 3aKOHBI dlieKTpudecTBa. Kak ObICTPO CTPOUTH
CXEMbI: MAaKeTHas Iyiata. YTeHue 3JIeKTPUIECKUX CXEM. YTIpaBICHHE
CBETOAMOAOM. MyIbTUMETP. DIEKTPOHHBIE U3MEPEHMUSI.
Tema 4. 3nakomctBo ¢ Tinkercard. Perucrparusi.
Tema 5. AnanoroBsie v IU(PPOBBIE BXOBI U BHIXObI. [IpUHIIUTIBI X
UCIIOJIb30BaHUS.
Amnanorossie u nudposeie curnainsl, mousatue [LHINMM. Ynpasnenue ycrpoiicTBamu
C MOMOIIBIO TOPTOB, NoaaepxkuBaromux [HIMM. [{ukindyeckre KOHCTPYKIIUH,

JaTYUK CJ'Iy‘-IElﬁHBIX YUCCII.
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[ToamporpaMmbl: Ha3HAYEHUE, OIMCAHKUE U BBI3OB. [lapamMeTpsl, JIOKaIbHbIEC U
rio0anbHbIe IepeMeHHble. Jlornueckre KOHCTPYKIIHH.

2. Pa3znes cBer M 3ByK
Tema 6. «Massuox»
3HAKOMCTBO € pe3ucTtopamu, ceetoguoaamu. Coopka cxem. [IporpammupoBanue:
¢ynkuus digital write.

Tema 7. «Mass4ok ¢ HapacCTarOILIEH IPKOCTHIO»

Tabnuia MapKUpOBKHU Pe3UCTOPOB. Muranue B mpoTuBodase.

Tema 8. «CBETUNIBHUK C yIIPABISEMON IPKOCTHIO»

[TogkitoueHne NoTeHMoMeTpa. AHAIOTOBBIN BXOJ.

Tema 9. «TepMEeHBOKC
Tepmensoxkc. [loakmtouenue poTope3nucTopa, mbe30nuIaiki. Bocnpoussenenue
3BYKa.

Tema 10. Jlornueckue nepeMeHHbIC U KOHCTPYKIIUU.

Oco0eHHOCTH TOJIKIIFOUEHUS KHOTIKU. Y CTPaHEHHE ITYMOB C ITOMOIIIBIO
CTATUBAIOIINX U MOJATIATUBAIOIINX PE3UCTOPOB. [IporpaMmHoe ycTpaHeHue
npedesra. byneBbie nepeMeHHbIe U KOHCTAHTHI, JIOTHUECKHE OTepaliu.

Tema 12. «HouHOI CBETUIBHUKY
[TocnenoBaTenbHOE U apaUIeIbHOE MOAKIIOUEHHE pe3ucTtopoB. doropesuctop.
Tema 13. «Knonka + cBeToanoma»

Oco0EHHOCTH TTOIKIIFOYEHHSI ¥ TIPOTPAMMUPOBAHUST KHOTIKH.

Tema 14. «Csetodop»

MonenupoBanue paboThl JOPOKHOTO TPEXIIBETHOTO CBETO(dOpAa.

Tema 15. «RGB cBetognon»

[Toaxntouenune u nporpammupoBanrie RGB-cBeTonnona.

Tema 16. «Ilynscap»
3HAKOMCTBO C YCTPOWCTBOM U (YHKIUSAMH TpaH3uctopa. [lonxmrouenne u
MPOrPAMMHPOBAHUE YCTPOUCTB C TPAH3UCTOPAMU U CBETOJANOJHOM IIKAJIOM.

Tema 17. «berymuii oronek»
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ITonxiroueHue U NporpaMMUPOBAHUE YCTPOUCTB ¢ TPAH3UCTOPAMU U
CBETOMOIHON IIKAJIOH.
Tema 18. «Mep3koe nTMaHUHO»
[ToxgkitoueHne Tpex KHOMOK U Mbe30onuiaiku. [IporpaMmmupoBaHue My3bIKH.

Tema 19. «KKHONOYHBIN NTEPEKITIOYATENB
[Tonsitue «apede3r» KoHTakToB. Tpurrep.

3. Pa3zes ceHCOpBI U JaTYUKH

Tema 20. Cencopsl. Jlatunku Arduino.
Ponb ceHcopoB B ynpasisieMbIx cucteMax. CEeHCOpBI U TEPEMEHHBIE PE3UCTOPHI.
Henutens HanpsikeHus. [loTeHmomMeTp. AHanoroBble CUTHaIbI Ha BXojie Arduino.
Hcnonb3oBanue MOHUTOpPA MOCIEA0BATEIBHOIO MOPTA JJ1s1 HAOJII0ICHUI 3a
napaMmeTpamMu CUCTEMBI.
Tema 21. «OxpanHas cucrema
[Monknrouenne HHPPAKPACHOTO JATUHKA.
Tema 22. «Tepmomerp» Ilonknrouenue natunka remnepatypsl. Co3nanue
1M POBOro TEPMOMETPA.
Tema 23. «/IuCTaHIIMOHHBIN CBETUIIBHUK
Tema 24. TlogkiroueHue pa3TuyHbIX JaTYUKOB K Arduino
Hatuuku cepanieOuenus, azep. Jatauk noxas (Biaru). JlaTank OKUCH yIiiepoa.
Jatuuku temnepatypsl ¥ BiaxHocTH dhtl1 u dht22. Jlatuuk naBnenus. Jlatank
xoJna. JlaTunku napa, iiaMeHH, OCBEIIEHHOCTH, 3BYKa, BIIA)KHOCTH IOYBHI,
HAaKJIOHA U Jp.
Tema 25. IlogkioueHue cepBogBUTaTENs
YcTpolicTBO M IPUHITUIT pa0OThI cepBoiBUTaTeNd. [loaKI0ueHNEe MOJEeBBIX
TPAH3UCTOPOB U BBIIPSAMUTEIBHBIX CBETOANOIOB.
4, Pa3zaes TBoOpYecKUil MPOEKT

Tema 27. Co3znanue cOOCTBEHHBIX TBOPUYECKHUX MPOEKTOB YUaAIUXCS.

Y4yeOHO-TEMATHYCCKNH TIJIAH

Ne, HaumeHoBaHUe Koaun4ecTBO 4acos
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pa3/ieJioB U TeM

Bcero
JacoB

Teopus

IIpakTuka

doma
arrecranuun/
KOHTPOJIA

1. P

a3/1e¢JI BBCACHHUC

BBoaHoe 3ansTue.
Th. OGuuii 0630p

Kypca.

1

3HaAKOMCTBO C
IiaTaMu
Arduino.
JleTaneHOE
3HAKOMCTBO C
wiato Arduino
Uno.

0,5

1,5

Teopernueckue
OCHOBBI
AIEKTPOHUKH.
CXeMOTEXHHUKA.

3HAKOMCTBO C
Tinkercard.

pe3ynbpTaT
MpaKkTUKyMa

AHanorosele U

1M POBbIE BXOBI U
BBIXOJIBI. [IpuHITHTIBI
UX HUCIIOJIb30BaHHUSL.

0,5

1,5

Bcero:

12

5

Pa3nes cBer M 3BYK

«Mastyoxk ¢
HapacTaroueu
SIPKOCTBIO»

2

0,5

1,5

«CBETHIIBHUK C
yIPaBIIEMOU
SIPKOCTBIO»

0,5

1,5

«TepmeHBOKC»

0,5

1,5

pe3ynbTaT
MpaKkTUKyMa

Jlornueckue
MIEPEMEHHBIE U
KOHCTPYKIIHUU

0,5

1,5

COpPEBHOBAHUE

10

«Maguox»

0,5

1,5

11

«HounOM
CBETWIHLHUK

0,5

1,5

BBICTaBKa
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12 | «Knonka + 2 0,5 1,5
CBETOIHOI
13 | «Cetodop» 2 0,5 1,5
14 | «RGB cBeTognon» 2 0,5 1,5 pe3ynbTaT
MIPaKTUKyMa
15 | «Ilynbcap» 2 0,5 1,5
16 | «berymmuii oroHek» 2 0,5 1,5
17 | «Mep3koe 2 0,5 1,5 COpEBHOBAHUE
[MUAaHUHO)
18 «KHOTI0UHBIH 2 0,5 15
NEePEKII0YATEIIb)
Beero: 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 pe3ynbTat
CUCTEMA IIPAKTHKYMa
23 «Tepmomerp» 2 0,5 1,5
24 «JluCTaHIIMOHHBIN 2 0,5 15
CBETHJILHHUK)
25 TTOKITFOUYCHIIE 2 0,5 1,5 pe3yibTaT
Pa3IMYHBIX JaTYUKOB IIpaKTHKyMa
K Arduino
26 Ilonknrouenune 2 0,5 1,5
CEepBOABUTATES.
Bcero: 12 3 9
4. Pa3zaen TBopYecKUil MPOEKT
27 Cosnanue 22 1 21 3amura
COOCTBEHHBIX IIPOCKTOB
TBOPYECKUX
IIPOCKTOB YYAIIHXCS
HUTroro: 12 15,5 56,5

MATCPUAJIBHO-TCXHUYECCKOC OCHAILICHUEC

1. HoytOyk, miu ctanmonapusbii [1K.

2. IIporpammuoe obecneyenre Arduino IDE
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3. HaGopsl o MukposiekTponrke Arduino

4. Ilnara Arduino UNO unu Arduino micro u JOMOJHUTEIbHBIE KOMIIOHEHTHI.
5. HabGops! natuukos, cepBonpuBoaos, LCD — skpaHoB, u 1p.

Kommuiekraiust MOKeT TONMOJIHATHCSA B 3aBUCUMOCTU OT YPOBHS CII0KHOCTH

HHAUBUAYAJIbHBIX U I'PYIIIIOBBIX IIPOCKTOB.

Ilnanupyemble pe3yjbTaTbl OCBOEHHSI TPOrpaMMBbl  IPEACTABICHBI
YHUBEPCAIbHBIMH W MPEAMETHBIMH  (TEXHHYECKMMH)  KOMITCTCHIIHSIMH
00y4Jaromuxcs.

YuuBepcaibHble komnerenuun (Soft Skills)

+ YMeHHe reHepHUpOoBaTh UACH Pa3IUUYHBIMH METOIaMH.

* VMEHHE CIyIIaTh U CIBIIIATH COOCCETHHUKA.

* YMeHue APryMCHTHUPOBAHO OTCTANBATH CBOIO TOYKY 3pCHUAI.

+ YMeHue uckath HHPOpMaIHio B CBOOOIHBIX HCTOUYHHUKAX u
CTPYKTYPHPOBATh €e.

+ YMeHrne KOMOMHUPOBATh, BUJIOU3MEHSTh U YIYYIIATh UICH.

+ HaBbiku komMaHHO# PaOOTHI.

* YMeHue rpaMOTHO IMTUChbMEHHO (hOPMYIIMPOBATH CBOX MBICTIH.

+ Kpurtnyeckoe MbINUICHHE W yYMEHHE OOBEKTHMBHO OILICHHBATh PE3yJIbTaThI
cBOEH paboTHI.

* OCHOBBI OPaTOPCKOTO HCKYCCTRA.

Ipeamernnie komnerenuun (Hard Skills)

* [IporpamMMupoBaHre MUKPOKOHTPOJUIEPHBIX MIaThopM Ha si3bike C++.

* OCHOBBI ATOPUTMH3AINN U (HOPMATHA3ZAIIN AITOPUTMOB.

+ PaboTa ¢ qaTuynkamMu u 3JeKTPOHHBIME KOMIIOHEHTaMH Ha riaTgopme Arduino.

* [IpoekTupoBanue MHTEpPPENUCOB MOJIb30BATENCH U pa3pabOTKa MPHIOKEHUN
JU1s MOOWJIBHBIX YCTPOMCTB.
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* BazoBbIe HaBBIKK MO pabOTE C CETEBBIMU YCTPOUCTBAMMU 51
MHCTPYMEHTaMHU.

* YIpaBiIeHUE YYETHBIMU 3allMCAMM I10JIb30BATENIE U pa3rpaHUYCHUE IIpaB
JOCTYIIA K CETEBBIM PECYPCaM.

* OCHOBHBIE TPUHIIUIIBI 00BEKTHO-OPUEHTUPOBAHHOTO IPOTrPAMMHUPOBAHHS.

* OcHOBBI Pa0OThl B TEKCTOBOM PEAAKTOPE U B MporpaMme MO CO3/1aHUIO

IIpE3EHTaLUM.

OxugaeMblii KOHEYHBIH pe3yJabTaT

B pesynbrare NOpOXOXKIEHUS JAHHOTO  OOpa30BaTEIbHOTO  MOAYJS
00y4JaromUiCs JOJDKEH 3HATh CJICIYIONIME KITIFOUEBBIC TOHSTHS: HANpshKEHUE,
CONMPOTHUBJICHHE, CHUJIa TOKa, MHUKPOKOHTpOJUJIEpHasl 1uatopma, JaTyuK,
CEepPBONPUBO/I, IEPEMEHHAsI, TUI IEPEMEHHOMN, 00J1aCTh BUTUMOCTHU ITEPEMEHHOM,
¢yHkius (B OpOrpaMMHUpPOBAaHHM), OMNEPATOp YCJIOBHOro rmnepexona (B
IPOrpaMMHUPOBAHUN), 3a]I€P>KKa B BBITIOJIHEHUH MPOTPAMMBI, IIOTPYXKHAas TOMIIa,
MaKpOTMOJICTAaHOBKA, TMpENpoIieccop, OUOIMOTEKH BCTPOCHHBIC, BHEIIHUE,
IPOTOKOJI CBSI3M, HKCIIEPUMEHT, TpauK, CTATUCTHUKA, MPOTHO3, MOOUIIBLHOE
npuiokenue, 3akoH OMma, mHGpaKpacHbI CBET, CUCTEMbl KOOpPIWHAT, 00bEeM
reOMETPUYECKON (UTYpbI, OTHOIICHWS BEIUYHH, H3MEpPHUTENbHAs IIKaja,
JaBJICHHUE )KUJIKOCTH, 00bEM, PACCTOSTHHE, CUCTEMa CUUCIICHHUS.

[Tpoxoxknenre JaHHOTO 00pa30BATEIHLHOTO MOMYJIS JIOJDKHO COPMHUPOBATH
y OOydYarommuxcs KOMIETCHIIMH, KOTOPbI€ MOTYT OBITh MPUMEHEHBI B XOJE
peanu3auu MoCIeyIoNIIX 00pa30BaTeIbHBIX MOAYJICH.

JIMYHOCTHBIC ¥ MEXKJIUIHOCTHHIC KOMIICTCHIIMH .

* YMEHHUE I'€HEpPUPOBATh UIEU PA3IIMYHBIMU METOIAMU;

* YMEHHE CIIYIIaTh U CIIBIIIATh COOCCETHHKA,;

* yMeHHe paboTaTh B KOMaHJE, PaCIPeAeISITh POJIU U 30HbI OTBETCTBEHHOCTH;
* YMEHHUE apTyMEHTUPOBAHO OTCTAaUBATh CBOIO TOUKY 3PEHUS;

* YMEHHUE UCKaTh MHPOPMAIMIO B CBOOOIHBIX UCTOYHUKAX U CTPYKTYPUPOBATH
16



ee;
*  YMEHHE KOMOMHHUPOBATH, BUJOM3MCHITh U yIydIllaTh HJICH;

* YyMEHHE T'PaMOTHO MUCbMEHHO (DOPMYIUPOBATH CBOU MBICIIH;

* KpPUTHYECKOE MBIILJICHHE U yMEHUE OOBEKTUBHO OIICHUBATH PE3YJbTAThl
cBOEl paboTHI;

* OCHOBBI OPaTOPCKOTO MacCTEepPCTBA;

HDOd)eCCI/IOHaHBHBIC KOMIICTCHIIMH .

* OCHOBBI pPabOTHI B TEKCTOBOM pEIAaKTOpPE M MPOTpaMMe IO CO3JaHUIO
IIPE3CHTALNM;

* HCTIOJIb30BaHUE MPUBOJIOB C OTPHUIATEILHON 0OPATHOMN CBSI3bIO;

* MpUMEHEHUE UH(PaAKPACHBIX JTATYUKOB JIJIS ONPEETICHUS PACCTOSHHUS;

+ cOOpKa KOHCTPYKIMH C HCIOJIb30BAHUEM BUHTOBBIX U HEBUHTOBBIX
COCJIMHCHUM;

* HW3MEpPEHUE PaCCTOSHUS;

* pacudeT o0beMa reoOMeTpU4YeCcKoi QUrypsi;

*  COCTaBJICHHE AJITOPUTMA IPOTrPaMMBbI;

* HalMCaHUE KoJla MPOrPaMMbl COTJIACHO alrOpPUTMY;

* MPOrpaMMUPOBAHHE MUKPOKOHTPOJIIEPHBIX TUIaTPOopM Ha si3bike CH++;

+ pa3paboTKa MPUIIOKCHHI T onepalinoHHon cucreMbl Android;

* TOJyYeHHE M 00paboTKa MoKa3aHuil IMU(POBHIX M aHAJIOTOBBIX IATYHNKOB,;

*  yOpaBJI€HUE CEPBOIPUBOJIOM;

* HCMOJIb30BaHUE MOTPYKHBIX HACOCOB;

* pacyeT OCBELIEHHOCTH;

*  YIPaBJICHUE CBETOJAWOIHOMN JIEHTOM;

* MPUMEHEHUE MOJYJIA PEaJIbHOI0 BPEMEHU ISl pa0dOTHI C KAJICHIAPEM;

* HU3MEpPEHUE BPEMEHHU;

' TIOJKJIFOYCHHE BHEITHUX OMOIIHMOTEK;

+ 00paboTKa IKCIEPUMEHTAIBHO MOJYYEHHBIX JAHHBIX;
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MOJEPHU3ALMUSA MUKPOKOHTPOJUIEPHBIX YCTPOUCTB;
CUHXPOHM3aLHs pabOThl yCTPOICTBA IO BPEMEHH;
CUHXPOHM3aLHs pabOThl yCTPOICTBA MO KaJIEH1apIO;
COCTaBJIEHUE IpauKa aHATUTUYECKUX JAHHBIX;

00paboTKa aHAIMTUYECKUX JTAHHBIX, IPOTHO3UPOBAHUE PE3YIIHTATOB.



