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r. I1aBmoBo, 2024 r.



IosicHuTeNLHAA 3aINCKA

JlomonHuTenbHAs o0meoOpa3oBaTenpHas o0lepa3BuBaomas nporpamma «Tex
HOJIOTMM YMHOTO J0Ma» pa3paboTaHa B COOTBETCTBUU ¢ DenepanbHbIM 3aKOHOM OT
29.12.2012 1. No273 — @3 «O06 obpazoBanuu B Poccuiickoit ®enepammm» u [Ipukazom
Munuctepcta npocsetenus: Poccuiickoit @enepannu ot 09.11.2018 r. Ne 196. «O6
YTBEP)KICHHUHU MOPSIKA OPTaHU3alUU U OCYIIECTBICHHUS 00pa30BaTeIbHON e TENbHO-
CTH TI0 IONIOJTHUTENbHBIM 00111e00pa30BaTeIbHBIM ITPOTPAMMaM).

AKTYaJbHOCTh NPOrpaMMbl 3aKIIIOUAETCSl B MHTEpECe TrocynapcTBa B IOJTO-
TOBKE TEXHUYECKMX M MHKEHEPHBIX KaJIpOB. JTO OTPa)XKaeTcs B OTKPHITUH COBPEMEH-
HBIX HAYKOTPAJOB, YBEIUUYCHUS KOJIMYECTBA KPYKKOB M CEKIMI HAyYHO-TEXHUYECKOU
HAIPaBIEHHOCTU B 00II€00pa30BaATEIbHBIX YUPEKACHUIAX U B CHCTEME JOMOIHUTEb-
HOTO 00pa30BaHUA.

[IporpamMma Kpy>KKka paccuMTaHa Ha OJWUH TOJ M MOCTPOCHA HAa M3yYCHUHU a30B
nporpammupoBanusi B cpeae Arduino. [IporpamMmupoBaHue SBISIETCS OCHOBOIIOJIAra-
Iolel cocraBsitonied B podoToTexHuke. Arduin0 — 3T0 AJIEKTPOHHBIA KOHCTPYKTOP
1 ynoOHas miargopMa ObICTPOil pa3pabOTKU 3JIEKTPOHHBIX YCTPOMCTB sl HOBUUKOB
u npodeccronanos. [Inardopma moap3yeTcs OrpOMHON MOMYISIPHOCTHIO BO BCEM MH-
pe Onaronmapsi yaAoOCTBY M MPOCTOTE si3blKa MPOTPaMMHPOBAHUS, a TaKkKe OTKPBITOU
aApXUTEKType U MPOrpaMMHOMY KOAY. Y CTpoicTBO mporpammupyertcs yepe3 USB 6e3
WCIIOJIb30BaHuUs MporpaMMaropoB. Arduind — 3To cepjiie KOHCTPYKTOpa, B KOTOPOM
HET KOHEYHOT0, ONpeeIEHHOro Habopa JieTanel, 1 HeT OrpaHuYeHU B pa3HOOOpa3un
TOT'O, 4YTO MOKHO COOpaTh.

[Tporpammupyemsbie yctpoiictBa Ha Arduino - HOBoe CpeaCTBO 00yUeHUs!, KOTO-
pO€ MOXKET YIYYIIUTh KauyeCTBO OOpa30BaTENIbHOIO MPOLIECCa, MOBBICUTh HHTEPEC
oOyyarommxcsi K OOy4YeHHMI0O B II€JIOM W K OTJACJIbHBIM TMpeaMeTaM, TECHO
CBSI3aHHBIM C POOOTOTEXHUKOH.

HanpaBjieHHOCTH IPOrpaMMbI
«TexHomornn YMHOTO JTOMay — 3TO VHCTPYMEHT, 3aKJIabIBAIOII I
OpPOYHBIE  OCHOBBI ~ CHCTEMHOTO  MBIIUJICHHs,  HMHTErpauus  MHPOPMATHKH,

MAaTCMAaTHNKH, (I)I/ISI/IKI/I, TEXHOJOI'mH, C€CTCCTBCHHLIX HAYK C HAYYHO-TCXHHUYCCKHUM



TBOPYECTBOM.

BHaeapenue TeXHOJIOTHMN «yMHOTO JOMa» B Y4YEOHBIM MPOIECC CIOCOOCTBYET
(bOpMHUPOBAHUIO JTUYHOCTHBIX, PETYJIATUBHBIX, KOMMYHUKATUBHBIX U MO3HABATEIbHBIX
YHUBEPCAJIbHBIX YUEOHBIX ACHCTBUM, SIBISIOMMXCS BaxHOM coctapstomieit ®I'OC.

3aHATUS pOOOTOTEXHUKOW Ha ocHOBe Arduin0 naroT XOpOIIWil 3ajen Ha
Oynayiee, BRI3BIBAIOT y pEOSAT MHTEPEC K HAYTHO-TEXHUIECKOMY TBOPUYECTBY. 3aMETHO
CIIOCOOCTBYIOT II€JICHANIPABICHHOMY BBIOOPY MPOQPECCUU WHKEHEPHOU
HarpaBJICHHOCTH. COTJIaCHO  HAIIMOHAJIBHOM o0pazoBaTeabHOM

WHUIINATUBE «Harmma HOBas IIKO0JIa» 00pa3oBaHue
JIOJKHO COOTBETCTBOBATH 1EJISIM OIEPEIKAIOIIETO Pa3BUTHSL.

[Iporpamma nonoJHUTENHHOTO 00pa3oBaHus « T€XHOIOTUM YMHOTO JJOMay HOCHUT
HAYYHO-TEXHUYECKYI0 HANIPABJIEHHOCTD.

OcHOBHBIC NPUHUIMIIBI PeAJIN3alMU MOYJIBHOCTh U IIPaKTUYECKas
HAIPaBJICHHOCTb, YTO 00ECTIEUUT BApUATUBHOCTH OOYyUCHHUS.

ConeprxkaHue yueOHbIX MOJTyJIEH HAIPaBIEHO:

— Ha JIeTaJbHOE U3YUYEHUE AITOPUTMU3ALINY;

— Ha peaju3aluio MEKIPEIMETHBIX CBSI3EH;

— Ha OPTraHU3alYI0 MPOCKTHOW M MCCIIENOBATEIbCKON JIESITEIbHOCTH
00yUaronmxcsl.

Anpecat mporpammbl. [Iporpamma mnpenHaszHadeHa s pabOThl C JACTHbMHU
cpenHero mikosbHOro Bo3pacta (14 -16 mer). HaGop yuammxcs B 0ObeIUHEHHE
CBOOOJHBIN, HE3aBUCHUMO OT HAI[MOHAJIBHOM U TMOJOBOM  MPUHAJIEIKHOCTH,
COIIMAJILHOTO CTaTyca poauTesci (MM 3aKOHHBIX MpEaCTaBUTENCH). PekoMenayemoe
KOJIMYECTBO JETEH B rpymme — 15 yenosexk.

Heasb:

O6pazoBanue gered B chepe HMHHOBALMOHHBIX TEXHOJOTMW Ha  OCHOBE
KOHCTPYMPOBAHUS M IMPOrpaMMHUpOBaHus poOoToB Arduino, coaeicTBhue pa3BHTHIO
TEXHUYECKOr0  TBOPYECTBA,  pPa3BUTHE  WHHOBAIMOHHOW  JEATEIHOCTH B
00pa30oBaTENbHBIX YUPEKICHUSAX.

3agaum nporpamMmel:



IIpeamerHble:

pa3BUTHE HHTEpECca K TEXHUKE, KOHCTPYMPOBAHHUIO, IPOTPAMMHUPOBAHUIO,
BBICOKAM TEXHOJIOTHSIM.

Pa3BUTHE KOHCTPYKTOPCKUX, HH)KEHEPHBIX U BBIYMCIUTEIbHBIX HABBIKOB.
dbopMHupoBaHWE YMEHHUS JOCTATOYHO CaMOCTOSITEIbHO pEIlaTh TEXHUYECKHE
3a/1a4M B IIPOLIECCE KOHCTPYUPOBAHUS MOJENEH.

OBJIAJICHHE METOJAaMH HCCIIEI0BATEIbCKON AEATENBHOCTH Ha 0a3e MOATOTOBKU K

KOHKYpCaM 1 COPCBHOBAHUAM

MetanpeamMeTHbie:

(opMupoBaHrue y o0y4yaeMbIX TBOPUYECKOTO MBIIIJIEHHS], CIIOCOOHOCTH K Camo-
CTOSITEIBHOMY U HHULIMATUBHOMY PEIICHUIO MPOOIIieM;

peann3oBaTh KOMMYHUKATUBHBIE, TEXHUYECKHE M 3BPUCTHYECKHE CIIOCOOHOCTU
y4Jaluxcs B X0J€ IPOEKTUPOBAaHUS U KOHCTPYUPOBAHUS CaliTOB.

npuoOpeTeHre HaBBIKOB NoMcKa MH(opmanuu B cetu HTepHeT, aHanu3 BbI-
OpaHHON MH(pOpPMalMU Ha COOTBETCTBHE 3aIPOCY, HUCIOIb30BaHUE MHPOPMALUU
P PELLICHUH 3a]1ay;

CUCTEMAaTHU3alMK 3HAHUHI IO MATEMATUYECKUM OCHOBaM MH()OPMAaTHKHU.

pa3BUTHE Yy OOYyYaIOIINXCSI HHTEpEca K MPOrpaMMHUpPOBAHUIO.

JIN4HOCTHBIE:

dbopMHupOBaHWEe  KOMMYHHUKAaTUBHOH  KOMIIETGHTHOCTH B  OOIICHHH W
COTPYIHMYECTBE CO CBEPCTHHKAMU B TIpoliecce oO0pa3oBaTeIbHOM, y4eOHO-
UCCJIEIOBATEILCKOM M TPOEKTHOM JEATENHbHOCTH, Y4YacTUsi B KOHKypcax H
KOH(EPEHITUAX Pa3TMIHOTO YPOBHS;

dbopmupoBaHre CIIOCOOHOCTH K CaMOPa3BUTUIO U CaMOOOPa30BaHUIO CPEICTBAMU
WH()OPMAITMOHHBIX TEXHOJIOTHM HAa OCHOBE, MPUOOPETEHHOU Oyiaromaps WILTIO-
CTPHPOBAHHOM CpeJie MPOrpaMMHUPOBAHHS MOTHUBAIMK K OOYYCHHIO U TIO3HAHUIO;
dbopmupoBanue IIEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO CO-
BPEMEHHOMY YPOBHIO pa3BUTHS WH(DOPMAITMOHHBIX TEXHOJIOTHH;

dbopMHpoBaHrE OCO3HAHHOTO TTO3UTUBHOTO OTHOIIEHUS K IPYTOMY YEJIOBEKY, €ro

MHCHUIO, PE3YJILTATy €TI0 ACATCIILHOCTHU,



—  (opmupoBaHMEe IIEHHOCTH 3I0pPOBOTO H 0O€30macHOTO o0Opasza KU3HU;
YCBOCHHUE MpaBWJ MHAMUBUAYAJIbHOTO U  KOJUIEKTUBHOTO ©€30MacHOro
MOBEACHUS TPHU pabOTe C KOMIBIOTEPHOU TEXHUKOM.
3amauu:

O0beM U CPOK peain3anvi NPOrPaMMbl, PesKUM 3aHATHIA.

[Iporpamma paccuutana Ha 1 rox oOywyenusi. Ha peamuzamuio kypca
«TexHoyorun ymHOro oma» oTBoautcs 34 wuaca. 3anstus npoBonarcs 1 pa3 B
Hezaento o 40 MuHyT B cooTBeTcTBHM ¢ HOpMamu Canlluna.

80%  comepxkaHus ~TJAHUPOBAHHUS  HAMpPaBICHO Ha  MPaKTHYECKYIO
JESATEIbHOCTh YyYalllUXCsl. OTO KOHCTPYHMPOBAaHUE, CO3/IaHUE Nporpamm Juis
ynpaBiaeHus: podoramu. OcTambHOE BpeMs  pacHpelesieHO Ha MPOBEACHHE
TEMaTHYECKUX Oecell, MPOCMOTPY BUICOCIOKETOB Pa3BUTHUS POOOTOTEXHUUYECKUX
cucreM. Jlyig ycHemHoON peanu3aly NpOrpamMMbl HCHOJIb3YIOTCS pa3IndyHbIC
NuTepHeT-pecypcsl.

®opMbI OpraHu3aluy 00pa3oBaTeJILHOIO NMpoLecca

OcHosHoti  popmoui oOyueHus sBisieTcsi ydeOHoe 3aHsiTHe. Benymas ¢opma

OpraHu3alMK 3aHATHH sBiseTcs - rpynnoBas. Hapsiny ¢ rpynmoBoit gopmoit

paboTel  BO  BpeMs  3aHATHUH  OCYHIECTBIACTCA  WHAMBUAYAJIbHBIA U

nrddepeHITMpOBaHHBIN IMOIX0/T K YUaITAMCS.

@opMbI OpraHU3aIMU 3aHATHH:

— yueOHOe 3aHsTHEe, MPAKTUYECKOE 3aHSATHE, UTPa, COPEBHOBAHME, 3alllUTa

IPO-€KTOB, 3a4€T, KOHKYPC.

— pabota c pomurensiMu (POAUTEIBCKHE COOpaHUs, AHKETUPOBAHUE)
Ocnoenvie memoowvt pabomwi. cioBecHble (pacckas, Oecema, HHCTPYKTaK),
HaTJIsIHBIE
(memoHCTpalusi), pPEenpoaAyKTUBHbIC (MPUMEHEHUE TIOJYYEHHBIX 3HAHUW Ha
NPaKTUKE), TMpPaKTUYECKUEe (BBIOJHCHUE YIPAKHEHHUI), TOUCKOBBIC (TIOMCK
pa3HBIX PEIICHUI MTOCTABICHHBIX 3a7a4).

Ocnoguvle npuémvl  pabomsei. Oecefa, Wrpa, 3aaaHue 1o oOpasmy (c

UCIOJIb30BAHUEM HWHCTPYKIIMK), BUKTOPHHA, TPEHUPOBOYHBIE YIPaKHEHUS.



IInanupyembie pe3yJbTaTbl OCBOCHHMS NPOrpaMMbl Kypca
IIpenmeTHble pe3yJbTaThl:
Yuawuecs oondrcnel 3nams:

— IPOCTEHIINE OCHOBBI MEXAHUKH;

— BHUJABl KOHCTPYKIMH OJHOJETAJIbHbIE W  MHOTOJAETaJbHbIC, HEMOJABUKHOE
COCIUHECHUE AeTallc;

— TEXHOJIOTUYECKYIO TOCIIEI0BAaTEIbHOCTh N3TOTOBJICHUS HECIOXKHBIX KOHCTPYKIIHA;
Vuawuecs oonorcnvt ymems:

— C IOMOIIBIO YYUTENSI aHAIU3UPOBATH, MIIAHUPOBAThH MPEACTOALLYIO MPAKTHYECKYIO
pabory,

— OCYILUECTBJISITH KOHTPOJIb KauecTBa pPEe3yJlbTaTOB COOCTBEHHOM IPaKTUYECKOU
NEeATEITbHOCTH;

— CaMOCTOSTEIIBHO OIPEAEIIATH KOJIMYECTBO JE€TAJIEH B KOHCTPYKIUU MOJIEIEH; —
peann30BbIBATh TBOPUYECKHUI 3aMBICEIL.

JINYHOCTHBIE pe3yJIbTaThl:

— OLEHHUBAaTh )KM3HEHHbIE CUTyalUu (NMOCTYIKH, SBJIECHUS, COOBITHS) C TOUKH 3PEHHUS
COOCTBEHHBIX OUIYLIEHUN (SIBJICHUS, COOBITHSA), B MPEAJIOKEHHBIX CHUTYalUsX
OTMEYaTh KOHKPETHBIE MOCTYNKH, KOTOPbIE MOXHO OLIEHUTh KaK XOpOILIWE WIIU
IUIOXUE;

— Ha3bIBaTh U OOBSICHATH CBOM YYBCTBA U OIIYIICHHS, OOBACHATH CBOE OTHOIICHHE K
MOCTYIKaM C MO3UIMHU O0LIEUYEIOBEYECKUX HPABCTBEHHBIX LIEHHOCTEH;

—  CaMOCTOATENbHO M TBOPYECKM PEAIU30BBIBATH COOCTBEHHBIE
3aMBICJIBI.

Memanpeomemmnuvie pe3yibmamol.

— ONpPEIEIISATh, Pa3JINYaTh U HA3bIBATh AETAIIM KOHCTPYKTOPA,

— KOHCTPYUPOBATH IO YCIIOBHSM, 3aJlaHHBIM B3POCIBIM, MO 00pasily, 0 YepTexXY, IO
3aJJaHHOU CXEME U CAMOCTOSITEIIBHO CTPOUTH CXEMY.

— OPHUEHTUPOBATHCS B CBOEH CHUCTEME 3HAHUM: OTIIMYATh HOBOE OT YK€ U3BECTHOTO.

— TiepepabaThiBaTh MOJYUYCHHYIO MH(POPMAIMIO: JIeJaTh BBIBOABI B PE3yJIbTaTe COB-

— MECTHOH paboThl BCEro Kiacca, CpaBHUBaTh M TPYNIHUPOBATH MPEAMETHl M HX



00pa3bl;

— YMCTb pa6OTaTL 10 NMPCAJIOKCHHBIM HHCTPYKIIHUAM.

— YMEHHE H3JIaraTb MbBICJIM B YETKOM JIOTUYECKOW ITOCIEIOBATEIBHOCTH, OTCTAaU-
BaTb CBOIO TOYKY 3PEHHUS, AHAIM3UPOBATh CHUTYAllMI0O M CAMOCTOSITEIBHO HAaXO-
JIUTh OTBETHI HA BOMPOCHI MyTEM JIOTUYECKUX PACCYKICHUMN.

— omnpenensaTh U GOpMyIHpPOBATH 1ENb ACATEIBHOCTH Ha 3aHSITHH C MOMOIIBIO
YUUTES;

— yYMETbh pabdoTaTh B Mape U B KOJUIEKTUBE; YMETh PACCKa3bIBATh O MOCTPOMKE.

— yMeTh paboTaTh HaJ MPOEKTOM B KOMaHe, 3hPEKTUBHO pacrpeaeisaTh 00sI3aH-
HOCTH.

@®opMBbI KOHTPOJIA U ATTECTAIUU

JIns MOJIHOUEHHOW peanu3ali JaHHOW IPOTrpaMMbl UCIOIB3YIOTCS PAa3HBIE BUBI

KOHTPOJIS:

Texywui: OCYIIECTBISIETCS MOCPEACTBOM HAOMIOACHUS 3a JEATEIbHOCThIO peOCHKA B

IIPOLIECCE 3AHSATHM;

Hmo2o6blui: OTKPBITBIE COPEBHOBAHMS

QODMbl Nn008e0eHUs. UMO208 pearuzayuu 06Da306am€]le012 npozpammuvl.

— y4acTHE B COPEBHOBAHMSIX,

— y4yacTH€ B IIKOJIbHBIX M PAaWOHHBIX MEPONPHUATHUSAX, KOHKypcax, (ecTuBaisx.
BoisBleHHE HENOCTaTKOB, OIIMOOK M YCHEXOB B XoJ€ pPabOThl ydalluxcs
IIPOMCXOAUT B BHJIE TEKyLWIEro KOHTpoyiss. KOHTpOIb  OCyLIECTBIAETCA
CUCTEMAaTUYECKH 4Yepe3 YCTHBIM OINpOC YYalllUXCs, CaMOCTOSITENIbHYI0 padoTy,
COPEBHOBAHME, BBINIOJIHEHUE TBOPUYECKUX UHANBUAYAJIbHBIX IPOEKTOB.

Dopmbl _mexyuie2o  KOHmMpOas _meopemuieckou Nn0020MOBKIL: YCTHBIﬁ OIIpOoC,

CaMOCTOATCIIbHAsA pa60Ta, y4acTucC B HpOGKTHOﬁ ACATCIIBHOCTU.

QODMbl mexKyue20 KORmpoJisi npaKmuquKoﬁ N0020MOBKIU. IMPAKTUYCCKHC pa6OTBI,

y4acTHE B HAYYHO-TIPAKTHYECKUX KOH(PEPEHIIUSIX, OJIMMITHA]IaX, KOHKypCax



®opmbl U pa3aesibl TEKYLIEro KOHTPOJIS 0 Kypcy

Ne Paznens! mporpaMMeI DopMBI KOHTPOJIS
1. | Coopka YMHOrO oMa 1 3HAKOMCTBO ¢ Arduino Ompoc
MEGA
2. | COopka cxeMbl ¥ 3HAKOMCTBO C TaTYNKAMHU [TpakTrdeckas pabota
3. | [TogkmroueHne CBETOAMOHBIX JICHT, «OBITOBBIX [IpaxTuueckas padorta
AIIEKTPOTPUOOPOB» U HACTPOMKA CPEIBI
mBlock
4. | IlporpammupoBanue qaTuukoB Ha MBlock [TpakTudeckas pabota
5. | IIporpammupoBanre YMmuoro noma Ha mBlock B pe- | [Ipaktuyeckas pabora
xume Arduino
6. | 3HakoMcTBO co cpeaor Arduino IDE. [IpaxTrueckas paborta
7. | 3HaKOMCTBO ¢ 0OJIJAYHBIM CEpBHUCOM MHTEPHETA Be- [TpakTideckas pabora
et thinger.io u Ethernet shield W5100
8. | CoenuusieMcs ¢ o0auHbIM cepBrucom thinger.io 3ammra MmpoeKTa.

Pe3yabTaThl TEKyLIEro KOHTPOJIS AHAJIM3MPYIOTCH MEeAaroromM JA0N0JHUTEIbHOI0
o0pa3oBaHMs N0 CJACAYOLIUM YPOBHAM:
— BBICOKHMH YPOBEHb;
— CpEOHUU YPOBEHB;
— 0a30BBIi YPOBEHbD.
DopMBbI U MOPSAJAOK IPOBEACHUS IPOMEKYTOYHOM ATTECTALMH.

Jlnia onpeneneHust ypoBHs 0Oy4€HHOCTH y4YalUXcs MO JOMOJHUTEIbHON 00111e-
pa3BUBAIOLIEH NPOrpaMMe MCIOJIB3YETCS CUCTEMA OLIEHUBAHUS TEOPETUYECKOM 3HA-
HUW U IPAKTUYECKON NTOATOTOBKH yUaIIUXCH.

[IpomexyTouHast aTTecTaluvs MPOBOAUTCA CAMOCTOSATENBHO IENArOrOM JIOIOJI-
HUTEJIBHOTO oOpa3oBaHus. Bo Bpemsi mpoBeaeHHs MPOMEXKYTOUHOM aTTeCTallMud MO-
KET MPUCYTCTBOBATh aMUHUCTpanns WKOoibl. [IpoMexxyrouyHas arrecranms ydalux-
Csl IPOBOJUTCS IO UTOTaM y4eOHOro rojaa (Mai).

Ouenka, opopMmiieHHe M AaHAJIN3 Pe3yJIbTATOB IPOMEKYTOYHON aTTECTALMHU.
Jlnia onpeneneHuss YpoBHS 0Oy4E€HHOCTH y4Yalluxcs MO JOTOJHUTENbHOU oOIe-

paBBI/IBaIOHICﬁ nporpamMme HCIIOJB3YCTCA CUCTCEMA OLUCHHUBAHUS IMOATOTOBKHU yYalllUX-



csa. Teopernueckas MOArOTOBKA IPOBEPSIETCSA YEPE3 BHITOJIHEHNE MPAKTHYECKUX
pa-60T (MpHUI0KEHUE), MPAKTUIECKas MTOATOTOBKA — 3alIIUTA MPOEKTA.

I[lo wroram TOHAa  BBINOJHIETCA TBOPYECKHM IPOEKT, B  paMKax
IPOMEXYTOUHOT0 KOHTpoJsiA ¢ 15 mas, 3ammura KOTOPOro MOKET OCYIIECTBIISETCS
10 HECKOJIBKUM YPOB-HSIM.

— MYHUUHUINAIBHBIA — BBICOKMN YPOBEHb,
— IIKOJIBHBIM YPOBEHbB - CPEIHUI YPOBEHB,
— BHYTPUTPYIIIOBOH YPOBEHH - 0A30BBI YPOBEHbD,

Pe3ynpTaThl y4acTusi yyamuxcsi B MEPONPHUATUSAX OOJACTHOTO M BBIIIE
YpOBHEM B TeYeHHWE  Y4YEeOHOro roja  OLIEHMBAETCS  MENarorom  Kak
IIpeABapUTEIbHaAs claya IPOMEXYTOUYHOU aTTECTALUH.

Ounenka, o¢gopmiaeHue H  aHaJAU3 pe3yJabTaTOB  IPOMEKYTOYHOM
arrecraui. OCHOBHBIM KOHTPOJIBHO-U3MEPUTEIBHBIM MAaTEPUAJIOM  SIBJISIETCSA
UTOTOBBI TPOTOKOJ, B KOTOPOM (PUKCUPYETCS B CyMMapHOE 3HauyeHue
TEOPETUYECKON U MPAKTUYECKON YaCTH NMPOXOKICHHS MMPOMEKYTOUHONU aTTECTALNN
YYaIUXC.

IIpoTokoa
pe3yJIbTaTOB MPOMEKYTOYHOM aTTeCTAllui, 00yYAIOIIUXCSH 10
JAONOJHUTEIbHBIM 00111€00pa30BaTeJIbHBIM 001EPA3BUBAIIIUM IIPOrPaAMMaM
MBOY CHI Ne9 ¢ yray0aeHHbIM H3y4YeHHEM OT/AeIbHbIX MIPEeIMETOB
r.I1aByoBo

20 /20 V4YeOHBII IO

OO0ObeIUHEHHE:

I'og o6yuenus
®UO nenarora

Jlata ipoBeieHUs aTTECTAllUN

dopma
MPOBEICHUS
®dopma OLIEHKU Pe3yJbTaTOB aTTECTAIlUU: YPOBEHD (BBICOKHI, CPEIHUM,
0a30BbIii)
Ne ®.1.0. Teopetnueckas | IIpakTuueckas Pesynbrar
/11 y4amerocs ITOJITOTOBKA MOJITOTOBKA YPpoBeHb arTecTanuu
1. HNBanoB U. Bricokuii Bricokuii BBICOKHI




Y4eOHbIH MUIAH MPOrpPamMMbl

B Tom B Tom
Bcero
HACOB qucie qucie dopma TeKyIIero KOHTPOJIs
Teopus MpaKTUKA
1rox oOyuenmst
Teopemuueckass uacmy. YCTHBIA OINpPOC, CaMO-
CTOsITeNIbHAsI paboTa, ydacThe B MPOEKTHOU Jies-
TEJIBbHOCTHU.
34 8 25

lIpakmuueckas uacmp. TpaKTUUYECKUE PaOOTHI,

Y4aCTUC B HAYYHO-IIPAKTHYCCKHX KOH(I)epeHHI/I-

AX, OJIMMIIMAZIaX, KOHKYpPCax, 3alluTa IIPOCKTA.




JAOMOJHUTEIbHOH 0011e00pa3oBaTeIbHOMH 001epa3BuBaoeil nporpammsl «Havasia nporpaMmMupoBaHus»
Ha 2024-2025 y4yeOHblii roj

Kanennapubiii yueOHb1i rpaguk

KommiekroBanue rpynmn npoBoauTcs ¢ 2 o 15 centsiops 2024 roxa.
[Ipo10KUTENEHOCTS YU4eOHOTO To/1a cocTaBisieT 34 yueOHbIX Henelb. YueOnbie 3ausaTusi B MAOY CIL Ne9 ¢ yriyOieHHbIM u3y-

YeHHEM OT/ICIbHBIX MpeaAMETOB T. [1aBnoBo HaunHatotcs ¢ 2 ceHTs0ps 2024 r. u 3akanuuBatoTcs 27 mast 2025 .

YdeOHbIe 3aHSATHS TPOBOAATCS BO 2-F0 CMEHY (B COOTBETCTBHH C pacmucaHuem). [IpogonKuTeTbHOCTh 3aHATHIA COCTABIISET

40 muH.

Kanuxyner: 3umuane kanukyisl ¢ 30.12.2024 r. mo 12.01.2025 r.; neraue kanukysnsl ¢ 01.06.2025r. mo 31.08.2025 r.

B kaHuKynsipHOE BpeMs 3aHATHS B OOBEIMHEHUSIX HE MPOBOAATCS. BO BpeMs KaHUKyN yyaliuecss MOTYT MPUHUMATh Yy4acTHE B
MEpPOIPUATHUSIX B COOTBETCTBUH C IJIAHAMU BOCIIUTATEIBLHON PaOOTHI IIKOJIBI U KJIACCHOTO PYKOBOAMTEIIS.
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Pa0ouas mporpamma Kypca

Koiu4yecTBO 4acoB

®opMbI aTTe-

Ne HaumeHoBanue pasaenos, TeMbl | .. TeopHA | IPAKTHKA CTAMH

n/m (KOHTpOJIsT)

1 CO6opka YMHOTO JIoMa 1 3HAKOMCTBO C Ilpaxmuueckas
Arduino MEGA 4 1 3 paboma

2 COopka cxembl U 3HAKOMCTBO C Ilpakmuueckasn
TaTIAKAMHA 6 2 4 paboma

3 [ToaxmroueHue CBETOIUOAHBIX JICHT, Ipaxmuuecxas
«OBITOBBIX AJIEKTPOIPUOOPOBY» U 4 2 2 | paboma
HacTpoiika cpeapl mBlock

4 [IporpamMmupoBaHue 1aTYNKOB Ha 4 1 3 Ilpakxmuueckas
mBlock paboma

5 [IporpammupoBanue YMHOTO loMa Ha Ilpakmuueckas
mBlock B pexxume Arduino 1 3 paboma

6 3HakoMCTBO co cpemoit Arduino IDE. 1 3 Ipakxmuueckas

paboma

7 3HAKOMCTBO C 00JIaUYHBIM CEPBUCOM HH- IIpaxmuuyeckas
TepHeTa Beiei thinger.io u Ethernet paboma
shield W5100 4 1 3

8 CoenunsieMcs ¢ 00JJa4HBIM CEPBUCOM lIpakmuueckas
thinger.io 2 1 1 paboma

9 Pa6ota c thinger.io, ynpasnenue Ipaxmuuecxas
VMHBEIM JOMOM M3 HHTEPHET U CO 2 2 paboma
cMapTdoHa

Hroro: 34 10 24




Coaep:xanue mporpamMmsl

1. Coopka Ymuoro noma u 3HakoMmctBo ¢ Arduino MEGA (4 gaca).
Coopka Ymuoro goma. 3HakoMcTBO ¢ matoi Arduino MEGA

2. Coopka cxeMbl W 3HAaKOMCTBO ¢ aaryukamu (6 uacoB). COopka
cxeMmbl. JIaTyvk ypoBHsS BOJbl. J[aTYMK OCBEHICHHOCTH. JaTUMK TOPIOYUX Ta30B
u npiva MQ-2. Hdaruuk ruiamenu. Jlatumk Temmepatrypbl U BiaxkHoctd DHT-
11t. Hatumk paccrostaust HC-SRO04. [latumk newkenus PIR. 3rakomcTBO C
AHAJIOTOBBIM JJATYUKOM TEMIIEpaTyphbl. 3HAKOMCTBO ¢ OapoMeTpoM. 3HAKOMCTBO C
mtatoit Arduino Uno

3. IMoakouenne CBETOMOTHBIX JIEHT, «OBITOBBIX
JIeKTponpuoopoB» MW HacTtpoiika cpeabl MBlock (4 wacos). IToxkmouaem
ceeroquoabl. Hactpoiika mBlock. Beibop minatel. Beibop pacmmpenusi. Beidop
nopTa. YcTaHoBKa japaiiepa Arduino. O6HoB-1eHue npomueky Arduino.

4. IlporpammupoBanue naTunkoB Ha MBlock (4 waca) IIpoekTHas

nesTenbHocTh. 5. IIporpammvupoBanne YmHoro aoma Ha mBlock B

pexkume Arduino (4 uaca)

Amnayms ckerda Ha Wiring. Bompocsl. 3arpy3ka ckerda B Arduino. 3aganusl.

6. 3HakomcTBO co cpenoii Arduino IDE. (4 yaca) 3HaKOMCTBO cO cpeaoi
Arduino IDE Bctpoennoit B mBlock. OcHoBable pa3aeinst mento Arduino IDE.
YcranoBka nocneaaeit Bepcun Arduino IDE. Hacrpotiika BHemHero Buma Arduino
IDE

7. 3HAKOMCTBO ¢ 00JIJaYHBIM CepPBHCOM MHTepHeTa Bemlei thinger.io m
Ethernet shield

W5100 (6 uaca). 3nakomctBO ¢ uHTepdericom thinger.io. 3HaKOMCTBO ¢
iaroit Ethernet shield Onpenensiem IP anpec Ethernet shield W5100 B nokanbHO#
CCTH.

8. CoenuHsieMcsi ¢ o0JauHbIM cepBucom thinger.io (2 waca)

MoepHH3UpyeM CKeTY JIJIS COCAMHEHHMs ¢ 0O0JauHbIM cepBrcoM thinger.io.
CoenunsieMcss ¢ obOiauHbIM cep-Bucom thinger.io. Pabora c¢ thinger.io, coop

nanHbix. COop mnaHHBIX B OakeTel. BpIBOJ coaepkumoro Oakera Ha MaHENb



MoHuTopuHra thinger.io. BeiBog nHpopManmum OT 1aTYMKOB HEMIOCPEJACTBEHHO HA
naHeJb MOHUTOpHHTa thinger.io 6e3 coxpaHeHus B OakeTe.

9. Pa6ora c thinger.io, ynpasjieHne YMHBIM JOMOM M3 HHTEPHET H CO
cmaprdona (2 yaca) Co3naHue BUDKETOB Ul YAAIEHHOIO YIPABICHUS
ycTpoiicTBamMu. Ympasienue co cmaptdona. [lonkimrouerne 06paboTINKOB
coowiTuii OTrnpaBka cooOiienuit Ha Email.

JHlo6asnenne ycmoBus orrpaBku Email B cketa OtnpaBka SMS coobienunii
JloGaBiieHHE yCIOBHS OTIIPaBKU SMS B CKeTH.

YcaoBus peajan3zanum NporpaMmMsel Kypca « TeXH0J10rum yMHOTO 10Ma»

B ocHOBy mporpaMmbl MOJIOXKEH TPUHIIUI BO3JCHCTBUSA, TPOU3BOAUMBIN
NeJaroroM Ha BOCHHUTAHHUKA (00yYaromierocs), MPeACTABISIIONINN eMy
BEIPa0OTaTh MOTPEOHOCTH HANTH CBOE€ MECTO B ’KU3HU, PA3BUTHh CBOU CITOCOOHOCTH
Y TaJIAHTBHI.

BaxxHeliuM  ycrnoBueM peaju3allid  [POrpaMMbl  SIBIISIETCSL  CO3JIaHUE
pa3BUBaIOIICH, 3/j0poBbecOeperaromnield 00pa3oBaTebHON Cpebl KaKk KOMILIEKCa
KOM(OPTHBIX, MICUXOJIOTO-TICITaTOTHYECKUX W COIMATBHBIX  YCIIOBHH,
HEOOXOIUMBIX JJIS pa3BUTHS TBOPUYECKUX MHTEPECOB U CIIOCOOHOCTEH JeTeH.

[Iporpamma kypca pa3paboTaHa ¢ Y4ETOM HWHIWBUIYaJTbHBIX BO3PACTHBIX,
MICUXOJIOTUYECKNX ¢ (U3HOJOTUYECKUX OCOOEHHOCTEH oOydarouuxcs U
OTIpEJIeNISIET CUCTEMY TPEeOOBAHUM!

— Hesenonaranue. Ilepen  oOyvaromuMmucs  CTaBATCA  KOHKPETHBIE,
JOCTIDKUMBIC, TIOHATHBIE, JHarHocTUpyembie 1ienu. llenenonaranue
OCYILLECTBIISIETCS COBMECTHO c  oOywaromuMmMucs  HMCXOAs W3
chopmynupoBaHHOW TipoOsembl. OOywaromuecs AOJKHBI 3HATh, KaKUE
KOHKPETHO 3HAHUS, YMEHUS U CHOCOOBI JESATEIHHOCTH OHH OCBOSIT B
nporecce AesTENbHOCTH.

— MortuBanusa. dDopMmMupoBaHME UHTEpeca KakK K Tporeccy y4eOHOM
NEATEeTbHOCTH, TaK W K  JIOCTHWKEHUI0O  KOHEYHOTO  Pe3yJbTara.
O@PheKTUBHBIMU MOTHUBAMH SIBJISIIOTCS PEIICHHE AaKTyaJlbHOM MpPOOJIEMBI,

IMPpaKTUYCCKasd HAIIPaBJICHHOCTL COACPIKAHU .



— IIpakTHyeckasi 3HAUMMOCTb 3HAHUN M CIOCO00B JAesiTeJIbHOCTH. [lenaror
JIOJDKEH MOoKa3aTh O0Yy4arolMMCS BO3MOKHOCTHU NMPUMEHEHHSI OCBaMBAEMBIX
3HAHUM M YMEHHU B UX INPAKTUYECKOU EATENBHOCTH.

— OTt0o0p coanepxkanus. [Inanupyembie pe3yabTaThl, ONMPEICICHHBIC
IPOrpamMMoii, 0TpadaThIBAIOTCS HA IPAKTHUKE.

MarepuajJbHO-TEXHUYECKHUE YCJIOBHS Peau3alui NPOrPaMMbI:
KOMITBIOTEPHBIN KJacc ¢ 15 mepcoHanbHBIMU KOMITBIOTEPAMH; HOYTOYK, JJOKaIbHAs
CETh, TJI00ANbHAS CETh, MyJIbTUMENA MPOSKTOP, MHTEPAKTUBHAS JIOCKA, MPUHTED,
CKaHep, KOHCTPYKTOp i pabotrel ¢ Arduin0o — cpema mNporpaMMHPOBAHUS
Arduino.

Y4eOHO-MeTOAMYECKOEe 1 HHPOPMALIMOHHOE o0ecevyeHne
nporpaMmmbl CIIHCOK JINTEPATYPHI:
1. beikoB B.I'., BBeieHre B KOMIIBIOTEPHOE MOACIIUPOBAHUE YITPABIISEMBIX
MexaHudeckux cucteM. OT MasTHHKA K poboTy. - CI16: Hayka, 2011.- 418
2. Komocos JI.T"., [lepssiii mar B po6otoTexuuky. [Ipaktukym ams 5-6
kiaccoB. -bunom: Jlaboparopus 3nanuii, 2012. - 338 c.
3. Jlyuun P.M., IlporpammupoBanue BCTpOEHHBIX cucTteM. OT MoJIeu K
poboty. -CII6: Hayka, 2011. - 125 c.
4. ®anuna U., boromosniosa T., bonsmakosa E., I'ymun U., Hlyxapauna B.,
AnroputMmuzanus u nporpammupoBanue. - M.: Kynun-Ilpecc, 2007. - 337 c.
5. AszumoB A., f, po6ort. - M.: Dkemo, 2002. - 137 c.

Cnucok pecypcosn
Marepwuainsl 10 porpaMMmupoBanuto Arduino
1. http://arduino.ru/

2. https://amperka.ru/page/what-is-arduino

3.https://www.youtube.com/watch?v=G6eyWTGspNA&feature=youtu.

be 4. https://www.youtube.com/watch?v=nrczO8tWJNg
5. https://www.youtube.com/watch?v=ZbAgbnkv8WM
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