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Buyrpennsisi 3xcneprusa nposejaena. [Ilporpamma pexomenaioBana K
PACCMOTPEHMIO HA MeIaroru4ecKOM/MeTOAMYeCKOM COBeTe YUpesKIeHHs.

3amecTuTeNnb PyKOBOAUTENS MO 00pa30BaTEILHOM NS TEILHOCTH
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JlononHuTeNnbHas 0011Iepa3BUBAIOIIAs IPOrpaMMa COOTBETCTBYET
JeUCTBYIOMINM (eepalibHbIM, PETUOHAIBHBIM HOPMATUBHBIM JOKyMEHTaM
Poccuiickoit @enepanuu u J0KaabHbIM HOpMaTuBHbIM aktaMm ['BIIOY JIO
«KKTuC».



IHosicHUTEABLHAA 3aAIINMCKA

JononuutenbHas obuiepa3BuBatomias nporpamma «lT-kBantym» BBoaHbIM
ypOBEHb pazpaboTaHa Ha ocHOBaHUU DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-
®3 «0O6 ob6pazoBanuun B Poccuiickoii ®enepanun», Konuenuuu pa3zButHs
JOTIOJIHUTENIbHOTO 00pa3zoBanus aerert 10 2030 roaa.

HanpasjieHHOCTH POrpaMMbl
Texnnueckas

AKTYaJIbHOCTH MPOTPaMMbI

Nudopmanmonnsie texnonorun (UT) - aT0 MeTozsl, cnocoObl, MPUEMBI U
nporiecchl 00padoTku MH(pOpPMAIMK C TMTPUMEHEHHUEM CPEICTB BBHIYHCIUTEIHLHOM
TEXHUKH WU TIPOTPAMMHBIX ¥ TEXHUYECKHUX cpeacTB. B mmpokom nmonnmanuu UT
OXBaTBIBAIOT BCE O00JIACTH CO3JaHUs, TMEpenadyd, XpaHCHUs W BOCIPHITHS
uHpOpMAIIKM, HE OrPAHUYMBASCH TOJIBKO KOMIBIOTEPHBIMH TEXHOJOTHIMHU.
['maBHast wHpOpMalMOHHAS TEHACHIMS HAIIErO0 BPEMEHU — YCJIOXKHEHHUE U
UHTETpanusi BCeX BHUJOB HHPOPMAIMOHHBIX MPOAYyKTOB. WMHpopMannoHHbIe
TEXHOJOTUU CTPEMUTENHHO Pa3BUBAIOTCS W OyAyT pa3BUBaThcs Janblie. be3 Hux
y’)K€ HEBO3MOXKHO TMPEACTaBUTh HU OJIHY cdepy KU3HEAEATEIBHOCTH, OHU
HAIPSIMYIO BIUSIOT HA KOHKYPEHTOCIIOCOOHOCTh MPOU3BOJUMBIX TOBAPOB U YCIYT.
[loatomy  kBamupunmpoBanubie |T-cmenmmanucTel — OAHM M3 CaMBIX
BOCTpeOOBAaHHBIX U BRICOKOOIUTAYMBAEMbBIX Ha phIHKE TpyAa. B pamkax peanuzanuu
JAHHOW TpOrpaMMbl (POPMUPYIOTCS HE TOJIBKO HEOOXOAMMbIC HABBIKM B 00JACTH
WHOOPMAITMOHHBIX TEXHOJOTUW, HO W Haa MpodecCHoHambHbIE HAaBBIKH,
MO3BOJISAIOIIME TTOBBICUTH 3()(PEKTUBHOCTH U BOCTPEOOBAHHOCTDH CIIELUAINCTA.

[IporpaMMa HaleneHa Ha pa3BUTHE HHTepeca OOydaloluXcs K OCHOBaM
pa3pabOTKH  MPOTPAMMHOIO  OOECTEUeHHUs, HCIOJb30BAHUIO  METOJIOJIOTUH
KOMaHJAHONH paboTbl B MPOEKTEe, MPOTrPaMMHUPOBAHUIO, TPOECKTUPOBAHUIO
AIIEKTPOHHBIX CXEM U KOHCTPYMPOBAHHUIO YCTPOMCTB Ha UX ocHoBe. OO0yueHue mo

nporpaMme IO3BOJEACT IOAPOCTKAM IIOJYUYUTDH IMPAKTHYCCKHMEC HABBIKM M 3HAHUHA,



BBIXOJISIIIIME 32 PAMKH IIKOJBHBIX MPOTpaMM o HH(GOPMATHUKE.
Ilenarornyeckasi Hejiecoo0pa3sHOCTH MPOIPAMMbI

OOydeHne Mo mporpaMMe BKJIIOYAET YEThIPE OCHOBHBIX HaIpaBlICHUS
NEATENBbHOCTH

1. OcHOBBI ynipaBiI€HUS NPOCKTAMU, BKIIIOYAIOIIME METOI0JIOTUN KOMAaHAHOM
paboThI B IPOEKTE.

2. IlomyyeHue HaBBIKOB Pa3pabOTKU MPOTPAMMHOT0 0OECIIeUeHUs Ha OCHOBE
COBPEMEHHBIX U aKTyaJIbHbIX TEXHOJIOTHUH.

3. IlonmyueHune KOMMETEHIMH B 00JIACTH KOHCTPYMPOBAHUS YCTPOWCTB,
YIPaBIIEMbIX MUKPOIJIEKTPOHUKOM.

4. OcBoeHure 0a30BBIX MPUHITUIIOB PAOOTHI TPOrPAMMHPOBAHHUS, TIOJyUCHUE
KOMIIETCHIIMA B  00JIaCTM  KOHCTPYUPOBAaHMSI  YCTPOWCTB,  yIpaBIsEMbBIX
MHUKPOIJICKTPOHUKOM.

Jlannass mnporpamma (GopMHUpPYET KOMIIETCHIIUH, KOTOPHIE IO3BOJISIIOT
oOy4JaroImMMcsl YCHEIIHO CO3/1aBaTh COOCTBEHHbIE JJIEKTPOHHBIE YCTPOWCTBA,
3aHUMAThCsl Pa3pabOTKOW MPOTPaMMHOIO OOecCIedYeHus, MPOrpaMMUPOBAHUEM
MUKPOKOHTPOJJIEPOB, a TaKKe KOHKYPUPOBATh HA PHIHKE paboueil CUJIbl B 00J1aCTH
MH(GOPMAIIMOHHBIX TEXHOJIOT .

IIporpamma «lT-kBaHTyM» HalpaBji€Ha, B TOM 4YHCIIE, Ha pEIICHUE
npoOpUECHTAITMOHHBIX  3ajad, obecreunBasi BO3MOXXHOCTH  IPHOOpPETCHUS
oOyuaromumucss 3HaHuid B chepe IT U yMeHHS NPUMEHATH MX MPH PEIICHUU
Pa3TUYHBIX WHXKEHEPHBIX 3a/1ad, TMOBBIIIAs WHTEPEC OYAyIIUX CHEIHAINCTOB K
BBLIOpaHHOMY HampaBiieHHio. [IporpamMma Takke HampaBlieHa Ha MPUOOPETECHUE
KOMIIETEHIIUH B  cdepe MPOEKTHOW, CHUCTEeMHOW, OpraHU3aTOPCKOW U
MPEANPUHUMATEIILCKON IEATEIbHOCTH, PACILIUPEHUE KPYT030pa.

MeToo0rM4ecKO ~ OCHOBOM ~ MPOrpaMMbl  SIBIIIETCA ~ CUCTEMHO-
JNEATENBHOCTHBIA IOAXOJ, COYETAIOUIMUCS C Pa3IMYHbIMUA  COBPEMEHHBIMHU
oOpa3oBaTeIbHBIMA  TEXHOJIOTHSIMH, TAaKUMHU KaK TEXHOJIOTHS  Pa3BUTHUS
MOHATUMHOTO MBIIUJICHHS, TEXHOJOTUS MCCIEIOBATENBCKOM W MPOEKTHOU

neaTenbHOCTH. [IpuMeHeHHe CHUCTeMHO-IESTEeIbHOCTHOTO TIoAXo/aa Haubojee
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3¢ (peKTUBHO cIOCOOCTBYET (POPMUPOBAHUIO YHUBEPCATIBHBIX YUEOHBIX IEHCTBUIM.

Iless nporpamMmmsl
[lonmyyenne 0a30BBIX TEOPETUYECKHX 3HAHUM B 00JacTH YCTpOWCTBA U

(YHKIMOHUPOBAHMSI COBPEMEHHBIX IUIAT(GOPM OBICTPOrOo MPOTOTHITUPOBAHUS
ANEKTPOHHBIX YCTPOWCTB Ha MPUMEPE MHUKPOKOHTPOJUIEPHON MIaTPOpMBbl
Arduino.

1. Pa3Bute y oOyd4arommxcss 4YyBCTBa OTBETCTBEHHOCTH, BHYTpPEHHEH
UHUIMATUBBI, CAMOCTOSITEILHOCTH, TATH K CAaMOCOBEPILIEHCTBOBAHMUIO.

2. BoipaboTka y oOydarommxcs HaBBIKOB KOMaHAHOW pabOThl M MyOJIMYHBIX
BeICTYILJIEHUH 110 | T-TemaTuke.

3. I3yueHne OCHOB airopuTMH3alMU, I[IOCTPOEHUS aNTOPUTMOB U HUX
(dbopManuzaluu ¢ MOMOIIbBIO S3bIKA OJIOK-CXEM.

4. IlonyyeHne TEOPETUYECKUX 3HAHUM UM HABBIKOB MPOrPAMMHUPOBAHMUS
MHKPOKOHTpOJLIEpoB Ha si3bike C++ B cpeae Arduino IDE.

5. U3yueHnue mnpuHIUIIA JEUCTBUS aAHAJIOTOBBIX U ILHUQPPOBBIX JATYUKOB,
COBMECTHMBIX C MHKPOKOHTpOJUIEpHOU Muiatdopmoii Arduino; moakiroveHne
JAaTYUKOB K MHUKPOKOHTPOJUIEpHON MaTtdopme, TMOdMydeHUss H  00pabOTKH
IMOKa3aHUN TaTUNKOB.

6. [lonyyeHne HaBBIKOB pabOThl C  DJIEKTPOHHBIMH  KOMIIOHEHTaMHU,
cOBMECTMMbIMH ¢ Arduin0: morpyskHasl MOMIIa, Yachl PEaJbHOTO BPEMCHH,
CBETOMOHAS JICHTA U T.II.

7. [lony4yeHne TeOpeTUUECKUX 3HAHUHN U HABBIKOB Pa3pa0O0TKH MPUITIOKEHUHN JITIs
ornepainmoHHou cuctembl Android.

8. PazBuTrEe JIOrMYECKOrO0 MBIIIJIEHUS BOCIIMTAHHHUKOB 4Y€pe3 3HAKOMCTBO C
OCHOBaMH aJITOpUTMH3ALMU U (opMuUpOBaHHE 0a30BBIX 3HAHUI B oO01acTu
IIPOrpaMMHUPOBAHHSI MUKPOKOHTPOJIEPOB.

3apaum mporpaMmsl
Oopa3oBaresbHbIe:

- IIOBHAKOMMUTBH C HpOCTCﬁmHMH OCHOBaMM1 MCXAaHHUKH, C IIpaBHJIaMHU TCXHHUKH
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0e30IacHOCTH;

- HAy4yuTh T[IOHUMATh OCHOBBI aJTOPUTMOB; YUTaTh TrpadUyecKue
M300paXeHUs, CXEMBbI;

- IO3HAKOMUTH CO cpenoi mporpammupoBanus «Arduino IDEy;

- HAYYHTh TPUMEHSITH QJITOPUTM Ha MpakThke B mporpamme Arduino 1.8.5;

- Hay4MTh padoTaTh C Pa3IUYHbBIMU ONEPALIMOHHBIMU CUCTEMAaMU;

- NO3HAKOMHUTh BOCHUTAHHUKOB C MPUHILMIIOM JEHCTBUS aHAJIOTOBBIX U
U(POBBIX JATYUKOB, COBMECTHMBIX C MHUKPOKOHTPOJIEpHON muiatdopmoit
Arduino;

- HAYYUTb CO3/1aBaTh PeajbHO paOOTAOIINE MOACIH ICUCTBUN U PEIICHU;

- obecrieunTh MPUOOPETEHUE OMNbITA CO3JaHUsS, PEJAKTUPOBAHUS,
oopMIIeHUS, COXpaHEHMs, Mepeaayr MHPOPMAIMOHHBIX OOBEKTOB Pa3IUYHOTO
TUNIA C TIOMOIIBIO COBPEMEHHBIX MPOrPAMMHBIX CPEACTB; MOCTPOCHUS
KOMIIBIOTEPHBIX ~ MOJIeNIeH, KOJUICKTUBHOW  peanu3aluu  MHOOPMAIMOHHBIX
IIPOEKTOB, IPEOJOJICHHA TPYJHOCTEM B  IPOLECCE  HMHTEIUIEKTYaJIbHOIO
OPOEKTUPOBAHUSA, HWH(POPMALMOHHON JEATEJBHOCTH B pa3Iu4HbIX cepax,

BOCTpEeOOBAaHHBIX HA PHIHKE TPY/a.

Pa3BuBarwue:

- CIOCOOCTBOBAaTh PA3BUTHIO OOPa3HOr0, TEXHUYECKOTO, JIOTHYECKOTO
MBIIIJIEHUS BOCIIMTAHHUKOB;

- pa3BUBATh TBOPYECCKHUE CIIOCOOHOCTH BOCITMTAHHUKOB;

-  Hay4ddThb JI€T€d  M3JIaraTb  MBICIM B  YETKOM  JIOTMYECKOU
MOCJIEAOBATEIBHOCTH, OTCTAMBATh CBOIO TOYKY 3PE€HUS, AHATU3UPOBATH CUTYALUIO
U CaMOCTOSATEJIbHO HAXOAWTh OTBEThl HAa BOMNPOCHI IYTEM JIOTHYECKUX
pPacCyKJICHUMN.

BocnurarteabHble:

- pa3BuUBaTh Yy  BOCIMTAHHUKOB  aKKypaTHOCTb, CHJIy  BOJIH,

CaMOCTOATEILHOCTh, BHHUMATEJIbHOCTh, YCHIYUBOCTH, CTPEMJICHHE JOBOJUTH

Ha4yaToe JeJIO JO KOHIIA;



- (hopMHUpPOBaTh y BOCIIUTAHHUKOB HABBIK COXPAaHEHHUS MOPs/IKa Ha paboyem
MECTe;

- (popMupoBaTH HHTEPEC BOCHIUTAHHUKOB K MPOrPaMMHUPOBAHUIO.

AjxpecaTt nporpamMmmabl

VYuyamuecs B Bo3pacte 14-17 net, xenarouyge 3aHUMATbCS UCCIICIOBAHUSIMU
B 00J1acTH MH(OPMAIIMOHHBIX TEXHOJIOTHH.

KosmnuecTBo 00yyaromuxcsi B rpymnime
- BBOJIHBIN YPOBEHbH - OT 12 10 15 yenosek;
®opMbl 00y4eHHUsSI M BUBI 3AHATHI

Hcnonb3ytoTcst Tp OCHOBHBIE POPMBI pabOTHI:

- JIeMOHCTpalMoHHas (oOydJaromuecs: CIylIaroT OOBSICHEHHs Iegarora u
HAO0JIIOIal0T 32 JIEMOHCTPAIIMOHHBIM 3KPaHOM MJIM J3KpaHaMu KOMIBIOTEPOB Ha
YUYEHUYECKUX pabodynx MecTax);

- ¢poHTaIBbHAS (0OyUarOIIMECSs CUHXPOHHO pabOTalOT MOJ YIpaBICHUEM
nejiarora);

- caMocTosTeNbHas (00yJaronrecs BHIMOIHSAIOT HHINBUTyJIbHbIE 3a]JaHUS B
TE€YEHHE YACTH 3aHATHS WM HECKOJIbKHUX 3aHITHI),

B TOM YHUCJIE HWHTEPAKTUBHBIE MPOOJEMHBIE JEKIUMHU, MpaKkThyeckas pabdora,
BOPKIIIOITBI, KOH(epeHIuH, CEMUHAPHI, IpOBEICHUE HKCIIEPUMEHTA,
UCCIIeIOBaTeNbCKast U MPOEKTHas paboTa.

Bo3MokHBI BeTpeur ¢ MpUTIalIeHHBIMU CITUKEPaMH, COBMECTHBIE KOH(EPEHITNH,
BUJICOKOH(EPEHIIMY WIM BeOMHAphl C JAPYTUMH KBaHTYMaMH M JKCIEPTaMH,
WHUBUYaJIbHBIE ¥ TPYNIOBBIE KOHCYJIBTAINH

[lo Tumy opraHu3anuu B3aUMOCHCTBHS MEAAroroB ¢ 0O0yYarOIIUMUCS TPU
peanus3anuu NporpamMmm HUCIoNb3yITCs JIMYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJIOTHU
o0yueHus (TEeXHOJIOTUH MPOESKTHON U HCCIEA0BATEIbCKON NEATEIBHOCTH).

Peanuzarus IPOrpaMMBbl npeanoaaraet UCIIOJIb30BAHME
310pOBbECOEPETAOIINX  TEXHOJOIMH,  pEaju3yIolUXCsl  4Yepe3  CO3/JaHME
0€30MacHBIX YCIOBHM, TaKMX KaK BKJIIOYCHHE B 3aHATHE JAMHAMUYECKUX TMay3,

MNEPUOANICCKAsd CMCHA ACATCIIBHOCTH o6yqafonmxc;[; KOHTPOJIb CO6J'IIOI[€HI/I$I
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oOyuwaromumucst npaBuin  padborsl  Ha [IK; cosmanwe  OiaronpusTHOrO

MCUXOJOIrM4YCCKOI0 KiInMaTa B I'PYIIIIC.

OTan4uTeJbHASE 0CO0EHHOCTH MPOrPaAMMBbI

[IpencraBnsemas mporpamma OCHOBaHa Ha MeTOIMYECKOM HMHCTPYMEHTapUH
HactaBHuKa «IT-kBantym Tynkut» (benoycoBa A.C., FO63aes T.U. — M.: ®onx
HOBBIX (QopM pa3Butusi obpazoBanusi, 2019 —76 c.), MOXKET UMETh MOAYJBHYIO
CTPYKTYPY M 3aJ0KEHHYI0 BO3MOXKHOCTH CETEBOIO B3auMojeicTBus. Mopaynu
OCTPOCHBI Ha MPAKTUKO-OPUEHTHUPOBAHHBIX MHKEHEPHBIX U MCCIEI0BATEIBCKUX
POEKTax, HAMpPaBJICHHBIX HA PEILIECHUE 3a]lay MPUKIATHOTO U (QyHIaMEHTAIBHOTO
XapakTepa.

Opra"HuzanuoOHHO-NIearorn4ecKue yCJa0Bus

[Ipu peanuzanuy JOMOJHUTENBHON  OOIIEpa3BUBAIOIICH POrPAMMBI
UCHONIb3yeTcs (opMa, OCHOBaHHAS Ha MOJYJIbHOM MPHUHIUIE MPEICTaBICHUS
coJiep kaHusi 00pa30BaTEIbHOM MPOrpaMMBbl M TOCTPOCHUS YIEOHOTO IJIaHa.

[Iporpamma npenmnonaraet 3 ypoBHS OOy4eHHMs: BBOJHBIN, YIIIyOJIEHHBIN,
npoeKTHbIM. Kaxaplii U3 ypOBHEHl HMMEET 3aKOHYEHHYIO CTPYKTYypYy CO CBOUM
HEJSIMU, 3aJauaMd U OXHUJAaeMbiMH pe3ysibratamu. OOyuwaromuiics HayuMHAeT
U3Y4YCHHE MPOTPAMMBbI C BBOJHOI'O YPOBHS, MOXKET NMEPEUTH Ha yTiyONEHHBIN U
Janee Ha MPOEKTHBIN, THO0 OCTAHOBUTHCS TOJIBKO HA M3YYEHUH BBOJHOTO YPOBHHI.
Kaxplii 3 ypoBHEMN 3aKaHUYMBAETCS 3aIIUTOM MPOCKTA.

Peanuzanust mporpamMmbl MOXET OBITH OCYIIECTBICHA KaK Ha COOCTBEHHBIX
pecypcax KBaHTOpMYMa, TaK W NPH IOAJEPKKE CETEBbIX U HHAYCTPUAIBHBIX
[IAPTHEPOB YEPE3 CETEBOE B3aUMO/ICICTBHE.

CoBmecTHast ~ JESTENBbHOCTh  YYaCTHHKOB  00Opa30BaTeIbHOro  Ipoliecca
BBICTPAWBAE€TCsl HA MPUHLUINAX HSMOLMOHAIBHONW 3HAYMMOCTH, OTKPBITOCTH,
00paTHOM CBSI3U U CYOBEKTHOCTH O0yJarOmerocs.

BocnurarenbHas padora
[lukn BOCIHUTATENBHBIX MEPONPUATUNA, HW3I0KEHHBIM B «lIporpamme

Bocnutanus» T «KBantopmym» HampaBieH Ha B3aMMOJEHCTBHE MeAarora u
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BOCIIUTAHHUKA, U OPUEHTUPOBAH HA CO3HATEIBHOE OBJIAJCHUE JETHbMU COLIMATbHBIM
U JYXOBHBIM OMNBITOM, (POPMHUPOBAHHUE Y HUX COIMATBHO-3HAYMMBIX IIEHHOCTEH U
COLMAJIBHO- a/IEKBATHBIX ITPUEMOB MTOBEJACHUS.

®opma o00yyeHMsl - OYHAsA, BO3MOXKHO HCIOJb30BAaHUE JUCTAHIMOHHBIX
00pa3oBaTEIbHBIX TEXHOJOTUH U AJIEKTPOHHOTO O0yUYeHUsI. 3aHATUSI TPOBOSITCS TIO
rpymnmnam. [lpu peanuzanuu nporpaMmbl MOTYT ObITh OPTraHHU30BaHbI U MPOBEICHBI
MacCOBBIE MEPONPUATHS JJII COBMECTHOM JESATEILHOCTH OOYYaIOIMUXCA W
poauTeel (3aKOHHBIX MPeJACTaBUTENEH ).

Cpok ocBOeHuUs 00IIepa3BUBAIOIICH TPOrpaMMBbl OTIPEICTIICTCS B yueOHOM IIJIaHe,
KOTOPBIN SBJISIETCS] TPUIIOKEHUEM M MOXKET OOHOBJISTHCSA 110 Mepe HE0OOXOAUMOCTH.
Pesxum 3aHaTni

[TpoaoXKUTENBHOCTh OTHOTO 3aHATHUS — 45 MUHYT. KonnuecTBo 3aHATHN B
JIeHb, HEJIEII0 OTPEIEAeTCS B COOTBETCTBUU ¢ YUCOHBIM TUIAHOM, KaJICHIAPHBIM
rpaduxom.
dDopMBbI aTTECTALMH

OcHOBO#l aTTecTallUM SIBIISIETCA MPOEKTHAsl NIEATEIbHOCTh YYallUXCs 10
HaIlpaBJIeHUIO 00IIe00pa30BaTEILHON MPOTpaMMbl M y4acTHEM B Pa3IUYHBIX
COPEBHOBAHHUSIX MH)KEHEPHON HAITPABICHHOCTH.

IIpoMeskyTOuHasi aTrTrecTalMsl — IIPEACTABJICHUE IMPOCKTA [0 HUTOraM
BBLITTIOJTHCHUS KEHCOB.

HToroBoii arrecramueii sBisieTcsl pa3pad0OTKa U 3aIuTa IPOCKTA.

CucremMbl OLIEHKH Pe3yJibTATOB OCBOCHUSI 00pa30BaTeILHON MPOrpaMMbl
OcBoeHHME MpOrpaMMbl Ha KaXXJOM YpPOBHE 3aKaHUYMBAETCA 3alIUTOMN
MIPOEKTOB.

Kputepuu oneHKH my0JJUYHON NMpe3eHTAIMU MPOEKTA:

1. AKTyaabHOCTh M 3HAUMMOCTH MpoekTa (o1 0 10 5 6anioB).
2. CooTBeTcTBUE pe3yibTaTa noctaBieHHou uenu (0-5 0anios).
3. VYpoBeHb 3aBepiieHHOCTH mpoekTa (0-5 6annoB).



4. VYPpoBEHb CAMOCTOSTENBHOCTH MPU BhINOJHEHUU padoThl (0-3 Gamna).

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

6. KauectBo 3amuThl npoekra (YCTHOE BBICTYIUIEHHE) M YYacTHE KaXKIOro B
zammute (0-3 6amna).

1. YMeHue oTBeuaTh Ha BONPOCKHI M OTCTauBaTh CBOIO TOUKy 3penus (0-3 6aia).
8. AHanu3 HayYHBIX U WHXKEHEPHBIX NCTOYHHKOB, KOHKYPEHTHBIX MOJXOJ0B K
aHaJIOTUYHOM Win Oan3Kkoi 3amade (0-3 Oamia).

YdeHrnKaM, YCIENIHO 3alUTHBIIAM TpoekT oT 20 OamioB © BHIIIE,
nocetuBnM 70% 3aHATHI TIO IPOrpaMMe PEKOMEHIyeTCS MPOIOJDKUTH 00yUeHHE
Ha CJIEIYIOUIEM YpOBHE. YUEHHKaM, HAaOpaBILIUM I10 pPe3yJibTaTaM 3allUThl TPOEKTa
menee 20 OamnoB, a Takke moceTuBmUM MeHee 70% 3aHATHI MO Tporpamme
pEKOMEHIyeTcsT ~ BBIOpaTh  OOy4YeHHWEe  TO0  JPYrod  JOTOJHUTEIHHON

obmepasuBaronieit mporpamme T «KBantopuymy.

MeTtoauueckoe o0ecrieueHre peaTu3aniu MPOrpaMMbl

Hcnoab3yemble negarornyeckue TeXHOJIOTMU:

- 00yueHue B COTPYTHUYECTBE;

- UTPOBBIE TEXHOJIOTUH;

- UH(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH;

- TEXHOJIOTHUS MPOEKTOB:

- KEHCOBas TEXHOJIOTUSI.

Hcnonab3yemble MeTObI 00y4eHUSI:

- CTIOBECHBIE (pacCyXAeHHE, TUajor, 00CyXIeHUE);

- mpakTuueckue (pabora B cpese pa3paboTku, paboTa ¢ mporpaMMaMu);

- POEKTHBIE METOJIbI 00yUYEHUS (IU3aliH-KOHLICTIIH).
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Y4eOHBINA JIAH

Ha3zBanmue KosunuecTBO 4acoB B KoaunuecTBO Yacos
Hepe10 BCEro

T 4 12

Hroro 72

Coaepxanue nporpaMmsl

1. Pa3nen BBeaeHuUe
Tema 1. BBogHoe 3ansTue. TexHuka 6€30macHOCTH TTPH paboTe B KOMIBIOTEPHOM
knacce. O0muit 0630p kypca. TexHuka 6e30mMacHOCTH Mpu paboTe B
KOMITHIOTEPHOM KJIacce M AJIEKTpoOe30macHOCTh. COBPEMEHHOE COCTOSIHHE
POOOTOTEXHUKH 1 MUKPOAJICKTPOHUKH B MUPE U B HAIlIEH CTpaHe.
Tema 2. 3nakomcTBO ¢ mmatamu Arduino JleranpHoe 3HAKOMCTBO C IUIATOM
Arduino Uno.
CtpykTypa u cocTaB MUKPOKOHTpoJsuiepa. [IuHbI.
Tema 3. TeopeTnueckre 0OCHOBHI A1eKTprudecTBa. CXeMOTEXHUKA.
VYrpaBneHue 3JeKTpUIeCTBOM. 3aKOHBI dJIeKTpriecTBa. Kak ObICTPO CTPOUTH
CXEMBbl: MaKeTHad 1iaTa. YTeHue 3JIeKTPUIECKUX CXEM. Y TIpaBJICHUE
CBETOJIMOJIOM. MyJIbTUMETP. DJIECKTPOHHBIE U3MEPECHHUSI.
Tema 4. 3uakomctBo ¢ Tinkercard. Perucrparius.
Tema 5. Ananorossie U TU(PPOBHIC BXOABI M BBIXOABL. [IpHHIHMIIBI UX
HCTIOJIb30BAHMUSI.
Amnanorossie u nudpossie curaainsl, moustue LLHIMM. Ynpasnenue ycrpoiicTBamu
C MOMOIIBIO TTOPTOB, NoaaepxkuBaromux [HIMM. [ukindyeckre KOHCTPYKIUH,
JATYMK CIyYalHBIX YHUCE.
[ToamporpaMmbl: Ha3HAYEHUE, OMMMCAHUE U BBI3OB. [lapamMeTpsl, JIOKaIbHbBIC U
rino0ayibHbIE TIepeMeHHbIe. JIornyeckrue KOHCTPYKIIUH.
2. Pa3znen cBeT M 3ByK

Tema 6. «Maguok»
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3HAKOMCTBO € pe3ucTopamu, ceetoguonamu. Coopka cxeM. IIporpamMmmupoBanue:
¢ynkuus digital write.

Tema 7. «Masyok ¢ HapacTarOLWIEH APKOCTHIO»

Tabnuua MapkupoBKU pe3ucTopoB. Muranue B mpotuBodase.

Tema 8. «CBEeTHIBHUK € yIpaBiIsieMON APKOCTBIO»

[TogkitoueHne moTeHIMoOMeTpa. AHAJIOTOBBIN BXO/.

Tema 9. «TepmeHBOKC»

TepmenBokc. [logkmtouenue poTope3ucTopa, Nbe30nuIIalki. Bocnpoussenenue
3BYKa.

Tema 10. JIornueckue nepeMeHHbIe U KOHCTPYKIIUU.

Oco0eHHOCTH TOJIKJIFOUEHUS KHOTIKU. Y CTPAHEHHE IIIYMOB C IIOMOIIIBIO
CTATUBAIOIINX U MOATATUBAIOIINX pe3UCTOPOB. [IporpammHoe ycTpaneHue
npedesra. byneBbie nepeMeHHbIe U KOHCTAHTHI, JIOTHUECKHE OTepaliu.

Tema 12. «<HouHOWM CBETUIIBHUKY
[TocnenoBaTenbHOE U apaJUIeIbHOE MOAKIIOUEHHE pe3ucTopoB. Doropesuctop.
Tema 13. «KHomka + cBeTOAnOI»

Oco0eHHOCTH TOJIKIIFOUEHHSI ¥ IPOTPAMMUPOBAHUS KHOTIKH.

Tema 14. «Cetodop»

MopenupoBaHue paboThl JOPOKHOTO TPEXIIBETHOTO CBETO(dOpAa.

Tema 15. «<RGB cBetonnon»

[Toxakntouenue u nporpammupoBanue RGB-cBetonnona.

Tema 16. «Ilynscap»
3HaKOMCTBO C YCTPOHUCTBOM U QyHKIUAMH TpaH3uctopa. [logkmtouenue u
MIPOTPAMMHPOBAHUE YCTPOUCTB C TPAH3UCTOPAMU U CBETOAUOJHOM IIKAJIOM.
Tema 17. «berymmit oroHex»

[TogkiroueHne 1 NporpaMMHUPOBAHUE YCTPOUCTB C TPAH3UCTOPAMU U
CBETOJIMOTHOM IIKAJIOH.

Tema 18. «Mep3koe nuaHuHO»

[TogkitoueHne Tpex KHOMOK U MbE30NMUIIANKU. [[porpaMmmupoBanue My3bIKH.

Tema 19. «KKHONIOYHBIN NTEpEKITIOYATENB
12



[Tonsitue «apede3r» koHTakToB. Tpurrep.

3. Pa3zes ceHCOPBI U JaTYMKH
Tema 20. Cencopsl. Jlatunku Arduino.
Ponw cencopoB B ynpasisieMblx cucteMax. CeHCOpbI U TEPEMEHHBIC PE3UCTOPHI.
Henutens HanpsikeHus. [loTeHmoMeTp. AHaIOroBble CUTHAIBI Ha BXoe Arduino.
Hcnonp3oBanne MOHUTOpPA TTOCJIEIOBATEIILHOTO TTOPTa /711 HAOMIOICHUH 32
napaMeTpaMu CUCTEMBI.
Tema 21. «OxpaHHas cucteMa»
[Toaxmrouenune nHpakpacHOTO JaTUUKA.
Tema 22. «Tepmomerp» Iloakntouenue natunka remmnepatypbl. Co3nanue
(G pPOBOro TEPMOMETPA.
Tema 23. «/[UCTaHIITMOHHBIN CBETUIBHUK»
Tema 24. TlogkiroueHue pa3TuyHbIX 1aTYUKOB K Arduino
Hatuuku cepaneOuenus, azep. Jatuuk qoxas (Biaru). JlaTank OKUCH yIiiepoa.
Jatuuku temnepatypsl ¥ BiaxHocTH dhtl1 u dht22. Jlatunk naBnenus. Jlatuank
xoJuia. JlaTuuku napa, miiaMeHH, OCBEIIEHHOCTH, 3BYKa, BIIAJKHOCTH IOYBHI,
HAKJIOHA U Jp.
Tema 25. IloakntoueHne cepBoOBUTATENS
YcTpoiicTBO U puHIMI paboThl cepBoaBuTarens. [lonkitouenne moneBbix
TPaH3UCTOPOB U BBIIPSIMUTEIBHBIX CBETOIHOIOB.
4. Pa3znes TBopYecKHUii MPOEKT

Tema 27. Coznanue cOOCTBEHHBIX TBOPUYECKUX MPOEKTOB yUAIUXCS.

Y4eOHO-TEeMATHYECKHUH TJIAH

Ne HaumenoBanmue Bcero KoamuecTBo 9acoB

pa3ieioB U TeEM Jacos Teopus IIpakTnka Poma
aTrrecranun/
KOHTPOJIs
1. Pa3snea BBeaenue
1 BBoanoe 3ansartue. 1 1 -
Thb. O6uuit 0630p
Kypca.
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2 3HAKOMCTBO C 2 0,5 1,5
miatamu Arduino.
eranbHoe
3HAKOMCTBO C
miatoi Arduino
uno.
3 TeopeTnueckne OCHOBBI 4 2 2
AIEKTPOHHKH.
CXeMOTEXHUKA.
4 3HAKOMCTBO C 3 1 2 pe3yJibTar
Tinkercard. MIPAKTHKyMa
5 AHaJIOroBBIE U 2 0,5 15
u@poBbIe BXOIBI U
BBIXOJIBI. [IpHHIUTIBI X
HCIIOJIE30BAHMSI.
Bceero: 12 5 7
2. Pasjen cBeT u 3ByK
6 «Mast4ox ¢ 2 0,5 15
HapacTarouen
SPKOCTHIO»
7 «CBETHILHUK C 2 0,5 15
yIIpaBiIsieMON
SPKOCTBIO»
8 «TepMeHBOKCY 2 0,5 15 pe3yabTaT
MPAKTHKyMa
9 Jlornueckue 2 0,5 1,5 COpEBHOBAHUE
MIEPEeMCHHBIC U
KOHCTPYKITUU
10 «Mastyox» 2 0,5 15
11 «Hounoit 2 0,5 15 BBICTaBKa
CBETHIILHUK
12 «KHomka + 2 0,5 15
CBETOJIHOI»
13 «Cserodop» 2 0,5 15
14 «RGB cBeToanony 2 0,5 15 pe3ynbTar
NpaKkTUKyMa
15 «Ilynscap» 2 0,5 1,5
16 «berymmii oroHex» 2 0,5 15
17 «Mep3koe TMaHUHO» 2 0,5 1,5 COpPEBHOBaHUE
18 «KHonouHpIi 2 0,5 1.5
MePEKITIOUATENb)
Beero: 26 6,5 19,5
3. Pa3nen ceHCOpBI M TaTYHKH
21 2 0,5 15

Cencopsl. [laTunku
Arduino.
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22 «OxpaHHas cuctema 2 0,5 15 pe3yIbTaT
IIPAKTUKyMa

23 «Tepmomerp» 2 0,5 15

24 «/lucTaHIMOHHBIN 2 0,5 15
CBETHJIbHUK»

25 ToAK/TIoUeHHe 2 0,5 15 pe3yJibTar
Pa3IUYHBIX TATYMKOB K [IpaKTHKyMa
Arduino

26 IHogxnrouenue ? 0,5 15
CEpBOJBUTATETIS.

Bcero: 12 3 9
4. Pa3nesn TBOpUECKHUI POEKT

21 Co3znanne coOCTBEHHBIX 22 1 21 amura
TBOPYECKUX IIPOEKTOB IIPOCKTOB
ydammxcs

HUroro: 72 15,5 56,5

MaTepI/IaJ'II)HO-TeXHI/I‘IeCKOG OCHaIlEeHUuE

1. HoyTOyk, nnu cranmonapusiii I1K.

2. Ilporpammuoe obecnedenue Arduino IDE

3. HaGopsl mo MukpoasiekTponnke Arduino

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

5. HaGops! natuukos, cepBonpuBooB, LCD — sxpaHoOB, u ap.

KOMHJ’IGKT&HI/ISI MOJKCT OOIMOJHATHCA B 3aBUCHUMOCTH OT YPOBH:A CIIOKHOCTHU

VWHJUBUAYAJIbHBIX U IPYNIIOBBIX IPOEKTOB.

Ilnannpyembie pe3yJbTAThI OCBOCHUS MPOTrPAMMBI [IPECTABICHbI

YHUBEPCATbHBIMU U IPEAMETHBIMU (TEXHUYECKUMU) KOMIIETCHIUSMHU

00y4Jaromuxcs.

YuuepcaabHblie kommereHuun (Soft Skills)

+ YMeHue I'CHCPUPOBATb UACH PA3JIUMIHBIMHU MCTOAAaMMU.

+ YMeHue ClIylmiaThb 1 CJbIIIAaTh CO6CC€,Z[HI/IKa.

* YMeHHE apryMEHTUPOBAHO OTCTAWBATh CBOKO TOUKY 3PEHMUSI.

* YMeHue uckath HH(GOpMaIHiO B CBOOOJHBIX UICTOUHUKAX
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CTPYKTYpUPOBATH €€.
* YMeHue KOMOMHHUPOBATH, BUJOU3MEHSTh U YIyUlllaTh UJICH.
+ HaBbiku koMaHAHOM PabOTHI.
* YMeHue rpaMOTHO MUChbMEHHO (hOPMYJIMPOBATH CBOM MBICIIH.
+ Kputnueckoe MblljieHHe M yMEHHE OOBEKTUBHO OILICHUBATH PE3yJbTaThl
@®EipaboTHI.
* OCHOBBI OPaTOPCKOI'O UCKYCCTBA.
Hpeamernsie komnerenuun (Hard Skills)
* [IporpamMupoBanrie MUKPOKOHTPOJUIEPHBIX T1aThopM Ha si3bike C++.
* OCHOBBI AITOPUTMHU3AIUY U (DopManU3aIuy alrOPUTMOB.
» PaboTa ¢ qaTunkaMu u 3JSKTPOHHBIMH KOMIIOHEHTaMH Ha riaTdopme Arduino.
* [IpoexTupoBanue uHTEpPGEHCOB MOJIb30BATENCH M pa3paboTKa MPHIOKEHUN
JUIS MOOWIIBHBIX YCTPOMWCTB.
* ba3oBbIe HaBBIKU 11O PAOOTE C CETEBLIMU YCTPOUCTBAMU U
UHCTPYMEHTAMH.
* YrpaBieHUE YYETHBIMHU 3alUCAMU I0Jb30BAaTENIE M pa3rpaHUUYCHHUE IIpaB
JOCTYTIa K CETEBBIM PECYpPCAM.
* OCHOBHBIE TTPUHITUIIBI 00BEKTHO-OPUEHTHPOBAHHOTO POTPAMMHUPOBAHHUS.
* OcHOBBI pabOThl B TEKCTOBOM pEIAAKTOpe M B MpOrpaMMe IO CO3/IaHUIO
MIPE3CHTALIHM.
OxugaeMblid KOHEYHBIH Pe3yJibTAT
B pesynbrare TpOXOXKIAEHUS ~MAHHOTO 00pa3oBaTEIbHOTO  MOIYJIS
OOyYarOIIHMIACs JOIKEH 3HATh CIEAYIOIINE KIIOYEeBbIC TOHATUSA: HANPSDKEHHE,
COTPOTHBIICHHE, CHUJIAa TOKa, MHUKPOKOHTpOJJIEpHAss 1uatopma, JaTyduK,
CEPBOIPUBO/I, TIEPEMEHHAsI, TUIT IEPEMEHHOM, 001aCTh BUAMMOCTH TIEPEMEHHOM,
byakius (B TpPOrpaMMHUPOBAHWH), OMEPATOp YCIOBHOTO Tmepexona (B
MPOrpaMMHUPOBAHUN), 33JIEPHKKA B BBIIIOJIHEHUHU MPOTPAMMBbI, OTPY>KHASI TOMIIA,
MaKpOTIOJICTAaHOBKA, MPEMNpoIieccop, OUOTMOTEKH BCTPOCHHBIC, BHEITHHE,
MPOTOKOJI CBSA3U, 3KCIEPUMEHT, TpauK, CTATUCTUKA, MPOTHO3, MOOWIBHOE

npuioxkenue, 3akoH OMa, mH(]pakpacHbIl CBET, CUCTEMbl KOOPAMHAT, 00bEM
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r€OMETPUYECKON (UTYpbl, OTHOIICHUS BEIUYHMH, H3MEpPUTENbHAs IIKaja,
JaBJIEHUE )KUJIKOCTU, 00BEM, PACCTOSHHUE, CUCTEMA CUUCIICHHUS.

[IpoxoxeHne JaHHOro 00pa3z0BaTEIbHOTO MOJYJISL TOJKHO C(OPMHUPOBATH
y OOy4YarluXcsi KOMIIETEHLIMH, KOTOpbl€ MOTYT OBITb MPUMEHEHBI B XOJE
peanu3anuu NoCIeayOINX 00pa30BaTeIbHbIX MOTYJIEH.

JIMYHOCTHBIC U MEXKJINYHOCTHBIC KOMICTCHIIUM:

* YyMEHHUE TeHEepUpOBaTh UJIEU PA3TUYHBIMU METOAAMU;
* YMEHHE CIIylIaTh U CIIbIIATh COOECeTHHUKA;
* yMeHue paboTaTh B KOMaH/e, paclpeaessiTh POJu U 30Hbl OTBETCTBEHHOCTH;
* yMEHHUE apryMEHTUPOBAHO OTCTANBATh CBOIO TOUKY 3PEHUS;
* yMEHHUE UCKaTh MH(OPMAIMIO B CBOOOIHBIX UICTOYHUKAX U CTPYKTYPUPOBATH
ee;
* yMEHUE KOMOMHUPOBATH, BUJIOU3MEHITH U YIy4lllaTh UJICH;

* YMCHHUC I'PaMOTHO ITUCbMCHHO (1)OpMy.III/IpOBaTL CBOHM MBICJIN,

* KPUTHYECKOE MBINIJICHNE U yMEHHE OOBEKTUBHO OIIGHHWBATH PE3yJIbTaThl
cBoei paboTHI;
*  OCHOBBI OPaTOPCKOTO MacTEpPCTBa;

HDOdJGCCI/IOHaHBHBIG KOMIICTCHIIMH .

* OCHOBBI PAabOTBI B TEKCTOBOM pEIAKTOpPE M IMporpamMme IO CO3JaHHUIO0
MIPE3CHTALNM;

* HCTIOJIb30BaHUE MPUBOJIOB C OTPHUIATEILHON 0OPATHOM CBS3BIO;

* TIpUMeHeHue NHPPAKPACHBIX JATUUKOB JIJISI OMPEICTICHUS] PACCTOSHUS,

+ cOopka KOHCTPYKIIMH C WCIHOJb30BAHHEM BHUHTOBBIX M HEBHUHTOBBIX
COCJIMHCHUIA;

* HU3MEPEHUE PACCTOSHUS;

* pacueT 00beMa reOMeTpUIECKO (QUTYPHI;

* COCTaBJICHHE aJITOPUTMA MPOrPaAMMBbI;

* HAIMCAaHWE KOJa MPOTrPaMMBI COITIACHO aJITOPUTMY;

* MPOrpaMMUPOBAHUE MUKPOKOHTPOJUIEPHBIX I1aTGopM Ha si3bike C++;

* pa3paboTKa NMPWIOKESHUI JI oTiepalimoHHol cructeMbl Android;
17



MoJiy4eHre 1 00padoTKa Mmoka3aHui U(PPOBBIX U AHAIOTOBBIX 1aTYUKOB;
yIpaBJICHUE CEPBONPUBOIOM;

MCIIOJIb30BaHUE TIOTPY KHBIX HACOCOB;

pacueT OCBEUIEHHOCTH;

YIIPABJIEHUE CBETOIMOIHOM JICHTOM;

IpUMEHEHUE MOYJISl PeaJbHOr0 BPEMEHH ISl pabOThI ¢ KalleHAapeM;
U3MEpEeHHEe BPEMEHH,

MOJKITIOYCHHIE BHEITHUX OMOINOTEK;

00paboTKa SKCMIEPUMEHTAJIBHO MOJTYUYCHHBIX JaHHBIX;

MO/JICPHH3AIIHS] MUKPOKOHTPOJIIEPHBIX YCTPOUCTB;

CUHXPOHHU3aIHs paboThl yCTPOWCTBA MO0 BPEMEHHU;

CUHXPOHHU3AIHS pabOThI yCTPOMCTBA MO KaJICHIAPIO;

cocTaBJIcHHE IpaduKka aHATUTHYECKUX TaHHBIX;

06pa60TI<a AHAJIMTUYCCKUX JAHHBIX, IPOTHO3UPOBAHUC PC3YJIIbTATOB.
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