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1. AHOTALIUS

«Huuezo 6 amoii Kusnu ne oaemcs AezkKo. Ymobb. Odocmuuv céoux uereii Heobxo00uMO
UOmuU Ha onpedereHHble JKePMBbL - MPAMUMb C60U CUAbL, 6peMs, Ozpanuuuéamv cebs 6 vem-
Aubo. Hnoeda bvisatom momenmol, Kozda Xouemcs éce bpocums u OMKA3amMbCsL M Meumol.

B maKue MOMeHMbL BCHOMHUME, KAK, MHOZ0 8bL NOAYHUME, eCAU Nodeme Odrvlie U KAK MHOZ0
nomepsieme, ecau coadumecs. Ilena ycnexa, KgK npasuio0, MeHbiile, Uem UeHd Heyoaui.
Myxamed Aru
Mup, B KOTOPOM MBI JKMBEM IIOCTOSHHO MEHSCTCS, SBOJIOIHOHUPYET,
NIPHUCIIOCA0IMBACTCS TI0JT HOBBIC YCJIOBHS XM3HH. OH y)Ke HUKOT/Ia He OyJeT TaKuM
KaKUM OH ObUI IE€CATh, MATHAECAT WIIM CTO JICT Ha3aJl, TAKUM KaKHUM €r0 BUJIE/IH HaIlu
ponutenu, 6a0ymKu(Ieaymky). Kaxaplii 4enoBeK )XKUBYIIECH Ha HAlIeH MPEKpPacHOM
IUTAHETe BHOCHUT CBOM BKJIaJI B M3MCHCHUE ATOIO MHpA XOTHM MBI 3TOT'O WJIU HET,
HE3aBHCHMO OT Hamiero noHuMmanus. Cyap0a deaoBedecTBa, Kak W Cyab0a BCETO
MHUpa B PyKax caMoOro 4eJIOBEUECTBAa U MUP KaKOH OYJET 3aBTpa 3aBHCHT O Ka)JOT0
U3 Hac. Y4CHbIe, TCHWH, TBOPUYCCKHE JIIOJHM pa3 W HaBCerJa MEHsJIM MUp, oOpas
’KU3HA BCETO YEJIOBEYECTBA BCETrO JIMIIbL OJHUM CBOMM OTKDBITHEM, HM300pETCHHE,
IPOU3BEJACHUEM. BBITh OJTHUM M3 TaKWX JIFOACH, KOTOPBIE CIIOCOOHBI MEPEBEPHYTH M
IpeoOpa3uTh HAIl MHP MOXET JIF00OH U3 Hac. BaxkHO JIFOOUTH 3TOT MU, YyBCTBOBAThH
€ro 1 OBITh YBJIICUCHHBIM CBOUM JICJIOM.
CnenaTh MEpBBIM IIAar BCETJia OYCHb CIIOXKHO, TPYAHO M cTpamHo. [To6opoTh
YyBCTBO HEYBEPEHHOCTH M MPOOYIUTH B ceO€ TBOPUYECKHE CIIOCOOHOCTH ATO OJIHA U3

TJIABHBIX 33J1a4 JIAHHOMW MporpaMMbl 0OYYEHHUS — OCBOCHHS OJTHOM M3 YBJICKATEIbHON

Y UHTEPECHON 00JaCTH HAYKH KaK pOOOTOTEXHHUKA U IPOrPaMMHPOBAHUE.



2. TIOACHUTEJBHASA 3AITUCKA

Cpena oOuTaHHs COBPEMEHHOIO YEJIOBEKa HAChIEHA pPa3HOOOpPa3HbIMU
ANIEKTPOHHBIMU YCTPOMCTBaMH, KOTOpble OyAyT M B JaJbHEHIIEM pa3BUBAThCS, U
COBEpIIEHCTBOBAThCA. Jlpyras CTOpoHa 53TOro SBJIEHUS — YIOPOUIEHUE CaMOro
MpoLecca CO3/AaHMsI IEKTPOHHOTO YCTpOHCTBA. B yacTHOCTH, Takyl0 BO3MOKHOCTb
NPEIOCTaBIIsACT BBIYMCIUTENbHAS MmaTdopma Arduino. Ha 0a3ze stoit miatdopmsl
YUYCHUKH MOTYT KOHCTPYHUPOBaTh U MPOrPAaMMHUPOBATH MOIECIH DJIECKTPOHHBIX
yIPaBISIEMBIX CUCTEM.

JlanHbIN Kypc 00y4YEHUS MO3BOJIUT yUalTUMCS OCBOUTH:

—  TIpOrpaMMHUpPOBAaHUE PATUOIJIEKTPOHHBIX YCTPOHCTB Ha miatdopme
Arduino u ee aHayoros;

—  YTEHHUE YepTekKEeH U CXeM PaJTHO0IIEKTPOHHBIX YCTPONCTB;

—  TalKy paJuodJIEKTPOHHBIX JAeTalied ajisi OObEAMHEHUS HUX B OOUIYIO
CXEMY YCTpOMCTBA;

—  YepueHHUE M MOJEIMPOBAaHUE, B CIEIUATN3UPOBAHHBIX Iporpammax, 3D
MOJIeNU AeTalleld HeOOXOAUMBIX /I COOPKH CBOUX COOCTBEHHBIX IMPOEKTOB;

—  mneyatb 3D moaeneit Ha 3D-nipunTepe;

—  Pe3Ky AeTaleil U3 JTUCTOBOTO MaTepralia Ha JIa3€pPHOM CTaHKE;

—  UW3roTOBIIeHHWE AeTanel mytem ¢pesepoBku 3D moneneit Ha ¢ppesepHOM
cranke ¢ UIIY.

AKTYaJIbHOCTH MPOTrPaMMbI

VYueOnniii kypc «Co3maHue yhpaBisieMbIX YCTPOWUCTB Ha Tuiatdopme
Arduino»  ga€r  BO3MOXXHOCTH  YYCHHKY  OCBOHTH  OCHOBHBIC  IPUEMBI
KOHCTPYUPOBAHUS U NPOTrPaMMHPOBAHUS YIPABISIEMBIX AJEKTPOHHBIX YCTPOUCTB U
MOJIYYUTh HEOOXOJUMBIC 3HAHWS W HABBIKUA JUIsl JalbHEHIIEeH camopeanu3alud B
o0nacTH WHXEHEpHUH, H300pETaTeNbCTBA, WH(OOPMAIIMOHHBIX TEXHOJIOTUH U
nporpaMMupoBanusi. [[aHHbI Kypc, MO3BOJIUT OOYYalOIIMMCSi OCBOUTH HE MEHEe
BaOXHYIO quciuiuinHy kak 3D mopenmpoBanme. B mporiecce oOydeHus1, ydammecs

OCBOSAT MpOrpaMMbl M paboOTy Ha 00OpPYIOBaHUH, KOTOPOE CHOCOOHO HM3rOTOBUTH



JeTasib U3 co3nanHor umu 3D monenu.

HoBu3Ha nporpammel

[Mporpamma «Co3anue ynpapisieMbIX YCTpOWCTB Ha rmiatdopme Arduinoy
SIBIIIETCS. MOJIYJIBHOM.

KoHcTpyupoBaTh U MOpOrpaMMHpPOBaTh MPOCThIE YCTPOMCTBA YIpaBIEHUS
HOBOT'OJIHEW THUPJSHIAOW WM HECJIOXKHBbIE 3JEKTPOHHBIE UTPYLIKA PEOEHOK MOXKET
yXKe Ha TIepBBIX Iarax 3Hakomctsa ¢ Arduino.

[Ipu >TOM HEOOXOAMMO OTMETUTh, 4YTO OCHAIIEHHE Kypca He TpelyeT
O0onbpIIMX (MHAHCOBBIX BIOXKEHHUH, a MPOrpaMMHOE OOECleYEeHUE OTHOCUTCH K
KJIacCy CBOOOJIHO pacpOCTPAHIEMOMY POTrPaMMHOMY 00€CTIEUEHUIO.

['maBuble ocoOeHHOCTH Arduin0 — TPOCTOTA, OTKPHITOCTh M ObICTpas
CKOPOCTb 00y4YEeHHUSI.

HeTtunuyHoit 0cOOEHHOCTBHIO AAaHHOW MPOrpaMMBbl SIBIIsETCS UTrpoBas (opma
oOydeHMsl, TAe YydYalluMcCs TMpeajaraerca MNpouTH urpy mno ¢opme MomaroBou
CTpaTeTMu W MJis Tepexojla K CIEAYIOUIEMY YpPOBHIO HUIPbl UM HE0OXOJIUMO
BBIMIOJTHUTh  BBIJIaHHbIE UM 3anaHus. JlanHas ¢opma oOydyeHHs Mpu3BaHa
MOTHBHUPOBATh JETEH K CHUCTEMATHYECKOMY OOYUYEHHUIO U TOAJIEPKKE HHTEpeca K
camoil mporpaMMe B T€YEHHH BcCero nepuojaa oOydenus. UTto He MeHee BaKHO, NS
BOBJICUCHHUSI YUAIINXCA B CaM Ipoliecc 00yUeHHUs 1Mo MporpaMmMe Ha MepBOHAYaIbHOM
aTane, Tak 3T0 BO3MOXKHOCTh YYalIUMCS MTPOXOJAUTHh 00yYeHUE KaK WHIUBHIYATbHO,
TaK U B KOMaHJI€ WJIN CPYIIE €IMHOMBIIIJIEHHUKOB.

YueOubiii kypc «Co3ianue ynpaBlsieMbIX yCTpocTB Ha mardopme Arduinoy
Bioyaer 108 dgacoB ayauTopHbIX 3aHATHH. JlaHHBIA Kypc  0OydeHUs
npeaycMaTpuBaeT — JUCTAHLMOHHOE  OOydyeHUs TpU  HAJMYUKM ~ TEXHUYECKOH
BO3MOXXHOCTH y oOydaromuxcs. IlpomomxuTensHOCTh Y4eOHOro 3aHATHS HpU
JUCTAHIIMOHHOM 00yueHuH cocrtapisieT 30 MUHYT ¢ o0s3aTenbHBIM nepepbiBoM 10
MHUHYT.

[Tporpamma «Co3gaHue ynpaBlIsieMbIX YCTpOWCTB Ha miatdopme Arduinoy

COCTaBJICHA B COOTBCTCTBHUHU C HOPMATHUBHO-IIPABOBBIMHU JOKYMCHTAMM !



1. ®enepanbubiii 3akoH "OO0 oOpa3oBanuu B Poccuiickoit denepauuu" ot
29.12.12r. mp. Ne273-D3;

2. Oepnepanbubliii 3aK0H oT 05.04.2021 Ne 85-D3 "O BHeceHUU U3MEHEHUM
B ®enepanbublil 3ak0H "O06 oOpazoBanuu B Poccuiickoit @enepanuu" ot 29.12.12r.
p. Ne273-D3;

3. Konmenmust  pa3BUTHS ~ JONOJHHUTEIBHOIO  0Opa3oBaHMs  JAETei
(yrBepxaeHna pacnopsikenueM [IpaBurensctBa Poccuiickoit @enepanuu ot 31 mapra
2022 roga Ne 678-p);

4.  Tlpuxa3 Munuctepctsa npocsenieHuss Poccuu ot 09.11.2018 Ne196 «O6
yrBepkaeHun Ilopsnka opraHd3aluu W OCYILECTBICHHUS 0O0pa3oBaTelIbHOU
JEeSITENBHOCTH IO JIONOJHUTEIBHBIM 00111e00pa30BaTEIbHBIM IPOTrpaMMaM»»;

5. Ilpuka3z Munuctepcta npocenierust PO ot 3 centsops 2019r. Ned67
«O6 yrtBepxkaenun llemeBoit Mogenu  pa3BUTUSL  PETMOHANBHBIX  CHUCTEM
JIOTIOJTHUTENIBHOTO 00pa30BaHUs ACTEI»;

6. TIlocranoBieHue ['maBHOro rocygapcTBEHHOrO caHuUTapHoro Bpaua Pd
or 4.07.2014 Ne 41 «O6 yrBepxaenuu CanlluH 2.4.4.3172-14 "CanurtapHo-
AIUAEMHUOJIOTUYECKHE TpeOOBaHUS K YCTPOMCTBY, COJEPKAHUIO U OpraHU3alUu
pexuMa paboThl 00pa30BaTEIbHBIX OpPraHW3alMK JOMOJHUTEIBHOTO 00pa30BaHUS
JICTCH»;

7. IloctaHoBneHWE ['JTaBHOrO roCyAapCTBEHHOIO caHWTapHOro Bpaya P® ot
27.10.2020 Ne 32 «O6 yrBepxaenun CaunlluH 3.1/2.4.3598-20 "Canutapho-
AMUIEMUOJIOTUYECKUE TPeOOBaHUs K YCTPOMCTBY, COACpPXKAHUIO W OpraHU3aluu
paboTel 00pa3oBaTENbHBIX OpraHM3allUi W JAPYTUX OOBEKTOB COLMAJIBHOU
UHQPACTPYKTYpHl Ul JI€Tel U MOJIOACKU B YCIOBUSX PACIPOCTPAHEHUS HOBOM
koponaBupycHoit uHpexnuu (COVID-19)" (¢ usmenenusimu Ha 24 maprta 2021
rojaa);

8. MeTtoaunyeckue pEKOMEHJALMH [0 NPOEKTHPOBAHUIO JIONOJHUTEIBHBIX
o0Iepa3BUBAOIINX MPOTpaMM (BKITIOUasi pasHoypoBHeBbIe) ([Ipmnoxenue k muceMy

MunoopHayku Poccun ot 18.11.2015 Ne(09-3242);



9. Meroauyeckue pEeKOMEHJAMU 10 pa3pabOTKe JAOMOIHUTENIBbHBIX
o011eo0pa3zoBaTeabHbIX O0IIEPAa3BUBAIOIIMX MPOrPaMM K IPOXOKIECHUIO IPOLIETYPbI
AKCIEePTU3bl (AOOPOBOJIBHON CcepTU(PUKALMK) A1 HOCIEAYIOIIEr0 BKIIOUYEHHS B
peecTp 00pa3oBaTeIbHBIX MporpamMM, BKIOUYEHHBIX B cucremy [IDJIO ot
11.12.2020r.;

10. Meronnueckue pexomenmgaumu  MuHnpocsBemenus Poccun 1o
peanuszanuu JIOMOJIHUTEIbHBIX 0011e00pa30BaTeNbHbIX MPOTrpaMM C MPUMEHEHUEM
AJIIEKTPOHHOTO OOY4YeHUS W JUCTAHIMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTUHA OT
31.01.2022r. NoJII"-245/06;

11. Meroaudeckue pexoMeHaanuu Jjs cyobekToB Poccuiickoit denepainvu
[0 BOIPOCAM peaju3allid OCHOBHBIX W JOMOJHHUTENBbHBIX 00IIe00pa3oBaTEIbHBIX
nporpamMm B ceTeBoit popme ot 28.06.2019r.;

12. TlocranoBnenue IlpaButensctBa Camapckoit obmactu «O Crpareruu
CoIMaIbHO-3KOHOMUYEeCKoro pa3Butusa Camapckoi obnactu Ha nepuox ao 2030
rojma» ot 12 uronst 20171, Ned41;

13. KoHuenuus AyXOBHO-HPaBCTBEHHOT'O Pa3BUTHSA M BOCIUTAHUS JIMYHOCTH
rpaxkaanuHa Poccun.

esiecoo0pa3HOCTh M3yYeHNSI JAHHOIO Kypca omnpeessieTcs:

—  BOCTpeOOBaHHOCTHIO CIICIMAIIUCTOB B 00JIACTH MPOTPAMMHUPYEMOM
MUKPO3JIEKTPOHUKH B COBPEMEHHOM MUDE;

—  BO3MOXXHOCTBIO pa3BUBaTh W NPUMEHHUTh Ha TMPAKTUKE 3HAHUS,
MOJIYYCHHBIC HA YPOKaxX MaTeMaTUKU, GU3UKH, HHPOPMATUKH,

—  BO3MOXHOCTBIO TPEJOCTAaBUTh YYECHHKY OOpa30BaTEIbHYIO CpEeay,
Pa3BUBAIOIYIO €70 TBOPYECKUE CIIOCOOHOCTH U aMOUIMH, (POPMHUPYIONIYIO UHTEPEC
K OOydYeHHUIO, MOJACPKHUBAIOIIYI0O CAaMOCTOSITEILHOCTh B IOMCKE W NPUHATUU
pELICHUH;

—  BO3MOXHOCTBKO  TIO3HAKOMHUTH  OOydaromuxcsi ¢  HEepelOBbIMU
TEXHUYECKMMU HOBUHKaMH U 000PYI0BaHUEM IOSBUBIIMMHUCS B MIOCIEAHEE BPEMSL.

HanpaBjieHHOCTD JOMOJHUTEJILHOH 001meodpazoBaTeIbHOM



NpOrpaMMbl:

[Iporpamma umeeT TEXHUYECKYIO HAIPABIEHHOCTD.

Ieau 1 3a0a4u NporpaMMbl

Heas nporpamMmmel: copMUpOBATH U Pa3BUTh y 00yyaromuxcsi HaBbIku 3D
MOJICIMPOBAHUSI M HABBIKM MPOrpaMMHpOBaHUs Ha 0a3e BBIYUCIUTEIbHOU
mwiatdopmbl Arduino, mocpeacTBoM paboThl Ha TEXHOJIOTHYHOM oOopyraoBanuu (3D
npuHTEpE, J1azepe, ppesepHoM cranke ¢ YITY).

3agaum nporpaMmal:

Oob6vuarwwue.

- chopMHpoBaTh HABBIKM OCHOBBI TIPOCKTHOM U UCCJIEAOBATEILCKOM
NESATEeIIbHOCTH;

- 00y4HUTh OCHOBaM PabOTHI HA BEICOKOTEXHOJIOTHYHOM 000PY/10BaHUH;

- cpopMHUPOBATH HABBIKH MPOTPAMMUPOBAHUSI.

- chopMHpOBaTh TPAKTHUYECKHE U TEOPETHYECKHe 3HaHHWs B 001acTH
yCTpoicTBa U G YHKIIMOHUPOBAHUSI COBPEMEHHBIX 3JIEKTPOHHBIX IIIATGHOPM OBICTPOTO
IPOTOTUITMPOBAHUS,

- HAy4UTh (OPMYIHPOBATH U AaHATU3UPOBATH AIITOPUTMBI paOOTHl YCTPOMNCTB.

Pasesusarowue:

—  ¢opmupoBaHHe y oOy4aromuxcss yMeHHS paboTaTb B KOMaHJE U
MyOJIMYHO IEMOHCTPHPOBATH CBOU TIPOEKTHI,

—  pa3BHWBaTh HABBIKM CAMOCTOSTEIIBHOTO MOUCKA HH()OPMAIINY, YMEHHE €€
aHAM3UPOBATH U OTOMPATH ISl PEUICHUS TTOCTABICHHBIX YUYCOHBIX 337124,

—  yMEHHE apTyMEHTHPOBAHHO OTCTaWBATh CBOIO TOUKY 3PCHHUSI.

— pa3BuUTHE€ y  OOy4aromMX  YyBCTBa  OTBETCTBEHHOCTH u
CaMOCTOSITEIILHOCTH, TATH K CAMOCOBEPIIICHCTBOBAHHMIO.

Bocnumamenvhuie:

—  (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI,
—  BOCHUTaTh COIMATBHYIO 3HAYMMOCTH OOYYaIOMmErocss M MOBBICUTH €T0

CaMOOIICHKY;



—  BOCIHUTATh TOJEPAHTHOE OTHOIICHHUE K OKPYKAIOITUM,;

—  BOCIHUTaTh TPYAOJIIOOWE U JOBEICHUE HAYaTOTO Jiejia 0 KOHIIA.

JIJIsi  TIOBBIIIICHUST PE3YNbTATHBHOCTH OO0ydeHHUs u 0Oosee 3¢hHEKTUBHOTO
JTOCTIDKEHUST NEIW M peaju3aluy 3a7ad JaHHOW IMpoTrpaMMBI  IIeIeco00pa3Ho
YBEIMYNUTh 00BEM BOCHHUTATENbHOW padoTbl. ClenyeT OTMETUTh, YTO IeJb
BOCIUTAHHA B cdepe JOMOTHUTSIBHOTO 00pa3oBaHUS JETeH — IIEHHOCTHO-
CMBICIIOBOC pPa3BUTHE peOCHKA.

Co CTOpOHBI TIe1arora HEOOX0MMa peaTu3anns KOMIUIEKCa METOI0B B (hopM
WHAVNBUAYATLHONH pabOThl ¢ BOCIUTAHHUKOM, OPHUEHTHPOBAHHBIX Ha WJICAIBHOE
NpEJICTaBJIcCHHE O HPABCTBEHHOM  OOJIMKE COBPEMEHHOTO  4YelIOBEKa, Ha
dbopMHUpOBaHUE TPAKTAHCKON MICHTHYHOCTH M MTATPUOTHYCCKUX YyBCTB.

®opMbl W BHJBI MPOBOJMMBIX BOCIUTATEIBHBIX MEPOIPHIATHH, a TaK Xe
METO/TbI BOCITUTATCIIBHOU NEeATEITHbHOCTH, OTIPEICIISTFOTCS nearorom
JOTIOJIHUTEIIBHOTO 00pa30BaHMs B 3aBUCHMOCTH OT OCOOEHHOCTEH peanu3yeMon UM
OCHOBHOM JIONIOJTHUTENBHOM 00IIe00pa3oBaTeIbHON 00IIepa3BUBAOIIEH MPOTrPaMMBbI
B COOTBETCTBHM C BO3PACTHBIMH M TCHUXO(DHU3UOIOTHISCKHMH OCOOCHHOCTSIMHU
00yJaromuxcs.

Ha 3amstusx mo mnporpamme «Co3gaHue ymIpaBIseMBbIX YCTPOHCTB Ha
mwiatpopme  Arduino» memaror HCHOJB3YET CICAYIOIIME BOCHUTATEIbHbIE
NMPaKTUKH:

* JUIA BOCIHTAaHUS AaKKypaTHOCTH TpU paboTe ¢ KOHCTPYKTOPOM,
HOYTOyKaMH, CTaHKaMH, PUHTEPOM KEHC-TEeXHOJIOTHH;

* IS BOCIUTAHUS YCUTYMBOCTH JICTIOBBIC UTPHI;

* IS BOCIUTAaHUS YBAXEHUA K YYKOMY MHEHHUIO JIeTIOBBIE WIPHI;
CIO)KETHO-POJICBBIC UTPHI;

* IS BOCIUTAHUS NaTPUOTU3MA KBECT-UTPHI.

[Ipu BBIOOpe W pa3pabOTKe BOCHUTATEIBHBIX MEPOMPHUATHH TIaBHBIM
KpUTEPHEM JJIsl TieJjarora JOMOJHUTEILHOTO O00pa30BaHUs, SBISETCS COOTBETCTBUE

TCMATHUKC KW HAIIPABJICHHOCTH IIPOBOAMMOI'O MCPOIIPUATHA LOCKIM MW 3addd4aM



BOCIIUTATENIbHOW  pabOThl, OTPAXXEHHbBIM B  COJAEPXKAHUU  JONOJHUTEIbHOU
o01ieo0pa3zoBaTeabHON 0011Iepa3BUBAIOLIEH TPOrPaMMbl, OCHOBHBIM HAaIpPaBJICHHUIM
M TOpUHLMIAM BOCIHMTATENbHONM pabOThl, Yy4YeT HANpPaBICHHOCTH OCHOBHOM
JOTIOTHUTENIbHON 0011e00pa30BaTEeIbHON MPOrpaMMBbl, 1O KOTOPOM OpraHu30BaHbI
3aHATHS 00y4YaIOIIUXCS JeTeH, X NICUX0()HU3NOIOrHUYECKIX 0COOEHHOCTEN

Bo3pacr gereil M CpoKHU peajiu3auMy NPOrpaMmbl

[Mporpamma «Co3anue ynpapiasieMbIX YCTPOWCTB Ha miaatdopme Arduinoy
SBJISIETCS. MOJYJIBLHOM M HaleleHa Ha oOydatomuxcs ot 10 mo 17 mer. Cpox
peanuszanuu MporpamMMbl OJIMH TOJl, KOTOpas BKJIIOYAET B cels: 3 akaJeMHYecKHX
yaca B Henento. [Iporpamma pa3buTa Ha JBa OCHOBHBIX BO3pAacTHBIX OJIOKa: Ha
yuamuxcs ot 10 go 12 netr u ot 13 1o 17 ner.

JlanHass mnporpamma MpeAaycMaTpuBaeT Takke HaO0op B TpPyHmbl s
JUCTAHIIMOHHOT'O CMEIIAHHOTO O0YUYeHHUs, MPU YCIOBUH TEXHUYECKON BO3MOKHOCTU
y 00yJaronuxcs.

B Hacrosiee BpeMs oucmanyuonnoe odyuenue 1IaHUPyeTCsl TPOBOAUTH B
pekrMe BeOMHApPOB M yIaJEHHOro OOy4YeHHE C TPEIOCTaBICHUEM Y4eOHOTO
MaTepuala yepe3 Crelralu3upOBaHHOE MTPOrpaMMHOE OOecrieYeHHeE.

@®opMbI OPraHU3AMUOHHOM JAeSITeJIbHOCTH:

—  TPYNIOBBIC 3aHATHS;

—  UHIUBUIYyaJIbHbBIC 3aHATHS,

~  3aHATHS B Hapax.

DopMbl 00yYCHHUS

—  JICKIIMU U TIPAKTUYECKUE 3aHATHS,

—  TIPOEKTHas JESTEIbHOCTD;

—  POJEBBIE UIPBI;

—  Oucmanyuonnan (00y4yeHHe yepe3 UHTEPHET).

Cpok peaju3anuu NporpaMmmbi:

[Tporpamma paccuntana Ha 1 rox (108 gacoB) oOyueHus.

Pesxum 3angaTuii:
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PEXUM 3aHATHIN — 2 JHS B HeeNto (MepBbId JeHb — 2 yaca, BTOPOM JIEHb
IPOJOJDKUTENIBHOCTD 3aHATUH - 3 4aca B HENEIIO;

POJIOKUTEILHOCTh OJTHOTO 3aHSATHS - 45 MUH;

HAITOJIHAEMOCTb Ipyninbl — 10 15 yenosexk.
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O:xugaemMblie pe3yJbTaTbl 0CBOCHHS POrPaMMBbl
Oxugaembie pe3yabTaThl AJs1 epBoil Bo3pacTHo# rpynnsl (10-12 jer):

JluunocmHubwle pe3yibmamol:

—  TIOHMMAaHUE€ BAXXHOCTH W NPUHATHS AKTUBHOTO YYaCTHE B TMPOEKTHOU
JIEATSIILHOCTH;

—  YMEHHE KPUTHUYECKH MBICIUTh U OOBEKTHUBHO OIICHUBATH PE3YJIHTATHI
CBOCH J€ATCIILHOCTH;

—  YMEHHE apryMEHTHUPOBATh CBOIO TOUKY 3PEHUSI;

—  TIOBBIIICHHWE CAMOOLIEHKH M YYBCTBA YBEPEHHOCTH B CBOUX JCHUCTBUSX.

Memanpedmemnvle pe3yibmanivt (bopmupoBanue CJIETYIOLIUX

YHUBEpCaJIbHBIX yueOHbIX aercTuit (Y'Y /)):

lloznasamenvnvie YYVII-

—  yMeloT paboTaTh C MPOrpaMMHBIM 00€CTIEUeHUEM;

—  ONpeneNsioT, pa3nyarT, MOryT Ha3BaTb JETalli W  IUIaThl
PaauO3JIEKTPOHHOTO KOHCTPYKTOPA;

—  pa3NIMyYaroT MAaKETHbIE U MPUHIUIINAIBHBIE CXEMBI YCTPOUCTB;

—  HMMEIOT HaBBIKU MTPOrPaMMHUPOBAHUS;

—  MOTYT HallTH HEOOXOUMYIO HUH(POPMAIIUIO U3 OTKPHITHIX HCTOUYHUKOB.

Pecynamuesuvie YVII.

—  ompenensioT U GOPMYITUPYIOT LIENb AEATEIHLHOCTHA HA 3aHITHH;

—  M3JIAararoT MBICIIH B JOTMYECKOW MOCJIEA0BATEIBHOCTH;

—  CaMOCTOSATENbHO OTOMPAIOT U UCIOJB3YIOT HEOOXOIUMBIN i pabOThI
KOHTEHT.

Kowmmvuuxamuenwvie YVJI:

—  yMeloT paboTaTh B KOMaH/IE;
—  YMEIOT TPaMOTHO MPE3EHTOBATh CBOU MPOECKT;
—  YMEIOT CIIyIaTh COOECeTHUKA U BRICTPAWBATh C HUM JIHAJIOT.

IIpeameTHBIE pe3yabTATHI:
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Ooyuarowuecs 3narom:

— OCHOBHBIE IPUHIIUIBI TPOTPAMMHUPOBAHUS U IOCTPOECHUS AITOPUTMOB;

— OCHOBHOE MPOrpaMMHOE obecrnieueHue TUISt paboThI C
MUKPOKOHTpOJIepaMu Ha miardopme Arduino;

— nmporpaMMHoOe obecrieueHus st paboTsl ¢ 3D o0bekTamuy;

Ooyuarowguecsn ymeiom:

—  COCTaBISTh QITOPUTMBI pabOThl MPOTpaMMbl IS YIPABICHUS
yctpoiictBamu Ha miardopme Arduino;

—  paboTtarb B KOMaHje, CIyIaTh U CHAbIIIATh COOECETHUKA,;

— co3naBaTh 3D 00BEKTHI;

—  Ha3HayeHWe W npuHuun padoTsl obopynoBanus (3D mpuntep, gppesep ¢
UITY, na3epHsblil CTAaHOK U MPOYEE);

—  UYdATaTh CXEMbl DJIEKTPOHHBIX YCTPOWCTB M  Ha3HAYEHUE UX

KOMITOHCHTOB.

O:xunaeMble pe3yabTaThl AJsl BTOpoi Bo3pacTHoii rpynnsl (13-17 jer):

Jluunocmmubwlie pe3yibmamol:

—  TIOHMMAaHWE€ BAXXHOCTU M NPHUHATHS AKTUBHOI'O Y4YacTHE B TMPOCKTHOMU
JIEATSIILHOCTH;

—  YMGHHE KPUTHYECKH MBICIIHTh U OOBCKTHBHO OIICHUBATH PE3yJbTAThI
CBOCH JI€ATEIILHOCTH;

—  YMEHHE apryMEHTHPOBATh CBOIO TOUKY 3PECHUS;

—  TOTOBHOCTH K CAMOPA3BUTHIO U CAMOOOPA30BAHUIO

Memanpeomemmule pe3yibmantvl (bopmupoBanme [ (147 0)11170'¢

YHHUBEPCATBHBIX YueOHBIX jaeiicTBuil (Y'Y )):

lloznasamenvuvie YYII.

—  yMeloT paboTaTh C MPOTPaMMHBIM 00€CTICUeHUEM;

— OoIIpCaACIIALOT, pas3in4aroT, MOI'yT Ha3BaTb ACTalIn n I1J1aThl
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PaAMO3IEKTPOHHOIO KOHCTPYKTOPA;

—  pa3IMyaroT MAaKETHBIC Y MPUHIUIIUATIBHBIE CXEMbI YCTPOUCTB;

—  MOTyT HaxXxOJuTh HEOO0XOAMMYIO0 WHGOPMALUIO Yepe3 pa3IUvHbIC
HUCTOYHUKH UHPOPMAIIUH;

—  HWMEIOT HaBBIKU MPOTPAMMHUPOBAHUS.

Pecynamuesnvie YVII.

—  ompenensaoT U (GOPMYTUPYIOT LEb ASATEIPHOCTH HA 3aHITHH;

—  M3JIararoT MBICIH B JOTHYECKOH IOCIEI0BATEIHLHOCTH;

—  CaMOCTOSATEIIbHO OTOMPAIOT W UCIOJB3YIOT HEOOXOIUMBIN IS PadOThI
KOHTEHT;

—  IUIAaHUPYIOT CBOM JICHCTBHS, NMPOTHO3UPYIOT PE3yJIbTaThl U OepyT Ha
ce0s OTBETCTBEHHOCTD.

Kowmmyvuuxamuenwvie YYJI:

—  yMmeroT paboTaTh B KOMaH/IE;

—  YMEIOT I'PaMOTHO MPE3eHTOBATh CBOW MPOEKT;

—  YMEIOT ciiymiaTh coO0eceTHUKa U BBICTPanuBaTh C HUM JHAJIOT;

—  yMeloT paboTaTh JUCTAHIIMOHHO MU TMOCTPOUTH JIOTMUECKHM JHANOT ¢
co0eCeTHUKOM T10 CETH HHTEPHET.

IIpeameTHble pe3yJibTAThI:

Ooyuarwuecs 3narom:

— OCHOBHBIE TIPUHIIUIIBI TPOTPAMMHUPOBAHUS U TIOCTPOCHUS AITOPUTMOB;

—~ OCHOBHOE MPOrPaMMHOE obecrnieueHue InI:| paboTHI c
MUKPOKOHTpOJuIepamMu Ha riardopme Arduino;

— nporpaMMmHoe obecriedenus st pabotel ¢ 3D oObekTamu;

—~ nporpaMMmHoe obecrieueHre U popMaThl [T KOHBEpTAIuu (GailioB mpu
MCIIOJI30BaHUS WX B paboTe Ha obopymnoBannu ¢ UITY;

— NPUHIMIBI  TTOCTPOSHUSI CXEM YIPaBICHHUS YCTPOWCTBAMH dUepes

WHTEPHET.
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Ooyuarowguecsn ymeiom:

— COCTaBJSATh aNTOPUTMBI  pabOThl MpOTrpaMMbl JUIsl  yHOpPaBJICHUS
ycTpoiicTBaMu Ha miatdopme Arduino u yrpaBisTh MU Yepe3 HHTCPHET;

—  paboTtarh B KOMaH/JIe, CIYIIATh U CJBIIIATh COOCCETHUKA,;

— co3gaBaTh 3D 00BEKTHI;

— UCIIOJIB30BaTh W YNpaBisaTh TexHudeckumu cpeactBa (I1IK, HoyTOyK,
tenedoH, 3D npuntep, dpesep ¢ UIIY, nazepHbiii cTaHOK U Mpoyee) B MPOCKTHOMN
NeSATeIbHOCTH;

—  UYWTaTh CXEMBbI DJICKTPOHHBIX YCTPONCTB U Ha3HAYEHHUE UX KOMIIOHEHTOB.

JlanHasi mporpamMma mpeaycMarpuBaeT (GopMupoBaHue (YHKIIHOHAIbHOI
rpaMoTHOCTH oOyuyarmuxcsi. [Ipexae Bcero, 3T0 BbIpaXkaeTcs B Pa3BUTHH
KPUTHUUYECKOTO MBIIICHHUS.

CocraBisitonue KpeaTUBHOT'O MBIIIJICHHUS :

1. JTro603HATENBHOCTD (AKTUBHBINA UHTEPEC K 3a/IaHUIO);

2. Coznanue ujaeit (BooOpaxkeHue);

3. Pa3Burue TOpeMIOKEHHBIX MACH: yMEHUE MepecTpauBaTh CBOIO
JESITENBHOCTD C MOSIBJICHUEM HOBOUM MH(POPMAIIHH.

CpenctBa popMupoBaHus PYHKIIMOHAJIBHOI I'PAMOTHOCTH:

- TpPUMEHEHUE TEXHOJOTUH TPOJYKTUBHOTO YTEHUS U MPOOJIEMHOTO
o0yJeHus;

- IPUMEHEHHE TEXHOJIOTUU PA3BUTHUS KPUTUUYECKOTO MBIIUICHUS, UCIOJIb3Ys
npueMbl «O3ByunBaHue Mbicaen», «llepeckas», «Kop3una wunei», «BepHblie u
HEBEPHBIC YTBEPKICHUS», «JI0BU OMMOKY» U T.JI. HA Pa3HBIX CTAAUSIX 3aHITHS;

- HUCIOJb30BaHME MNPUEMOB HMHCUEHUPOBAHHUS M YCTHOTO CIIOBECHOTO
pUCOBaHUS.

Pe3yabTaT OBJ1aIeHUs] (PYHKUHUOHAIBLHOM TPAMOTHOCTBIO:

OOGyuaroruecs:
. TOTOBBI YCIICIIHO B3aMMOJICHCTBOBATh C U3MEHSIOIIUMCS OKPYKAIOIUM
MHPOM;
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M HMCIOT BO3BMOKHOCTD pCIIaTh Pa3IMIHbIC (B TOM 4YHMCIJIC HGCTaHI[apTHBIe)

y‘IC6HBI€ H ) KU3HCHHBIC 3a1a4U,

. Pa3BHBAIOT MTO3HABATEILHBIN HHTEPEC;

. YMEIOT IPOYIIHUPOBATH UJIEH;

. YMEIOT TIepecTpamBaTh CBOI JEATCIBHOCTh C TOSIBJICHHUEM HOBOMU
uH(popMaImy;

. 00J1aJ1at0T CIOCOOHOCTHIO CTPOUTH COLIMAIBHBIE OTHOIIICHUS,

. 00J1a1aI0T COBOKYITHOCTBIO PE(IICKCUBHBIX YMEHUN, 00ECIICUYNBAIOIINX

OLIEHKY CBOEH I'PaMOTHOCTH.

KoHTpoJib U olleHKa pe3yJIbTATOB OCBOEHHS Kypca

KoHTpoab pe3yibTaTHBHOCTH OCBOEHHS MPOrpPaMMbl NMpexycMaTpuBaeT
TPH YPOBHSI:

Ilepsvtit  yposenv — penpoONyKTUBHBIM (YYEHUK TIOHHUMAET, MOXKET
BOCITPOHM3BECTH O€3 OITHNOOK):

Ha ©6a3e Arduin0 c¢ wucronp30BaHMEM MaKeTHOW IulaThl M Habopa
ANIEKTPOHHBIX AJIEMEHTOB, HAYUUTh YUaIIUXCS:

—  TOHUMAaTh  3aJlaHHBIE  CXEMBbl  DJIGKTPOHHBIX  YCTPOMCTB  H
BOCTIPOU3BOJIUTh X HA MAKETHOM IJIaTe;

—  TIOHMMAaTh Ha3HAYEHUE DIIEMEHTOB, UX (YHKIIUIO;

—  TIOHMMAaTh TpaBWja COCIMHEHHS JETalel B €IUHYIO SJEKTPUUYECKYIO
1eTb;

—  TIOHMMaTh OTpPaHWYECHHMS W TPaBWIA TEXHUKH  OE30MacHOCTH
(bYHKIIMOHUPOBAHMS TIETTH;

—  IIOHMMAaTh HANMCaHHBIM MPOTrPaMMHBIA KOJ YIIPABJIECHUS YCTPOWCTBOM,
BHOCUTh HE3HAYMUTEIbHBIC W3MEHEHHS, HE 3aTParuBalolue CTPYKTYpPY MPOTpaMMbl
(3HaueHMS KOHCTAHT);

—  3amUChIBaTh OTJAXCHHBIM TporpaMMHBIA Kox Ha rmaty Arduino,

HaOJI0/1aTh U AHAJIM3UPOBATH PE3YyJIbTaT PaOOTHI;
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—  HCHOJIb30BaTb MOHHUTOP IMOCJIEAOBATEIBHOIO TOpTa JUISl  OTJIaJAKU
MPOrpaMMbl, HAOJIOCHUS 3a TOKA3aTeIsIMH JaTYNKOB W W3MCHCHHEM 3HAUYCHUM
MIEPEMEHHBIX.

Bmopoii ypoeenv — «uHTEeprpeTanus» (YYEHUK TIOHUMAET, MOXKET
MIPUMEHUTH C U3MEHECHHUSIMH B TIOX0XKEH CHTYaIlnN):

Ha o6asze Arduin0 ¢ wucronb30BaHHEM MAaKETHOW IUIaThl M Habopa
AJIEKTPOHHBIX AJICMEHTOB HAYYUTh yUAITUXCH:

—  TIOHMMAaTh 3aJIaHHBIC CXEMbI («IPHHIMIHAIBHAS CXEMa» M «CXeMma Ha
MaKETKE») JICKTPOHHBIX YCTPONUCTB U BOCIIPOM3BOAUThH MX HA MAaKCTHOM IJIaTE;

—  TIOHMMAaTh Ha3HAYEHUE DJIEMECHTOB, UX (YHKIIHIO;

—  TMOHMMAaTh TpaBWIA COEJUHEHHS JeTalied B CIUHYI DJIECKTPHUUYECKYIO
1ETb;

—  TIOHMMaTh OTpPaHWYCHHS W  TpaBWIa TEXHHKH  OC30MacCHOCTH
(G YHKIIMOHUPOBAHUS 1IETIH;

—  Moau(UIIMPOBATH 3aJJaHHBIC CXEMBI JIJI1 U3MEHEHHBIX YCIIOBHH 3a1a4H;

—  TMOHMMAaTh HAMMCAHHBIN MPOTPAMMHBIN KOJ yIPaBJICHUS YCTPOHCTBOM U
MOAUGUIIMPOBATH €TO VI K3MEHEHHBIX YCIIOBUM 3a1a4H,

—  CaMOCTOSTENIPHO OTJaXHWBaTh MPOTPAMMHBIA KOJ, HCIIOIb3Ys, B
YaCTHOCTH, TaKH€ CpPEJICTBA KaK MOHUTOPUHT TIOKa3aHWUW JaTYUKOB, 3HAYCHUH
IIEPEMEHHBIX | T. II.;

—  3amUCBIBaTh OTJIAKEHHBIH NpOrpaMMHBIA Kox Ha Mmaaty Arduino,
HAOMIOMaTh W AaHAIM3UPOBATH PE3YNbTaT PAOOTHI, CAMOCTOSTEIHLHO HAXOAHThH
OIIMOKU U UCTIPABIIATH UX.

Tpemuit yposenvs — «u300peTeHUE» (YUCHHK MOXKET CaMOCTOSTEIBHO
CIIPOEKTUPOBATh, CKOHCTPYHPOBATh U 3alPOrPaMMHUPOBATh YCTPOIMCTBO, peIIaroiee
MOCTABJICHHYIO MEepe]] HUM MPAKTUIECKYTO 3a7a9y):

—  TIpeAmnojaraeT IOCTI)KCHHE pe3yJdbTaTOB BTOPOTO YPOBHS H, KpPOMeE
TOTO, YMEHHE YYaIIuXCS CaMOCTOSITEIbHO TPOEKTHPOBATh, KOHCTPYHPOBATh W

MpOrpaMMHUpPOBATh  YCTPOMCTBO, KOTOPOE  pelIaeT MPaKTUYECKYH  3ajauvy,
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c(hOpPMYIHPOBAHHYIO YUUTEJIEM U CAMOCTOSITEIBHO.

OcHoBHOI (opmoii 00ydeHHs] ABISIETCS MNpakThyeckas pabdoTa, KOTopas
BBINIOJIHSACTCS MasbiIMu (2 d4enmoBeka) rpynnamu. [{ns pa®oTel HeoOxoaum
MEPCOHANBHBII  KOMIBIOTEp (OAMH Ha KAXKIYI TPYyNIy), YCTaHOBJIEHHOE
nporpaMmHoe obecrnedenue, koHTposiep Arduino Uno wunu ero awnanor (1 Ha
KKIYI0 TPYMIy), HA00p pajlO3IeKTPOHHBIX JeTaJIEH.

®opMbI KOHTPOJIS U OJABEJAEeHUS UTOTOB:

JlnarHocTuka ypoBHsI YCBOEHHUSI MaTepuaia OCyIIEeCTBIISIETCS

— 10 pe3yiabTaTaM »JJIEKTPOHHOTO  TECTUPOBAHMS, 3aBEpUIAIOIIETO
U3y4YeHHE TeMbl (TPYIIIbI TEM);

— 1O pe3yJibTaTaM BBIMOJHEHUS YYalllUMHCS MPaKTHYECKUX 3aJaHuN Ha
KaXXIOM YPOKE;

— 10 pe3yJibTaTaM KOHKYPCHBIX pPa0OT (B TeueHUE H3y4YeHHUs Kypca
IPOBOJIUTCS. HECKOJIBKO TBOPYECKUX KOHKYPCOB);

—  mOyTeM [yOJUYHOM JIEMOHCTpAallMM CBOEro MpoekTa (IOoKa3bIBaeT
YPOBEHb yCBOEHHE TIPOHAEHHOIO MaTepuaisa M TOTOBHOCTb y4yacTHs B
COPEBHOBaHUSIX).

VYyammumcss BbIJAeTCs JlOMalllHEee 3aJjaHue B BUJEC IOUCKA U HU3YUYCHHUS
uH(OpMaIMK 0 BRIOPAaHHOW TEME.

KonTponb ocymectBisiercss B popMe TECTOB, TBOPUECKUX MPOEKTOB U HUX

3aIUThI (ApPTYMEHTUPOBAHHOTO 0OOOCHOBAHUS BEIOPAHHOM CXEMbI HCTIONTHEHUS).
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Y4eOHBINA MJIAH 3aHATHH

JJIS1 mepBoii Bo3pacTHOM rpynnsl 10-12 jer

. O0BeM yacoB
HaunmeHnoBaHue yueOHbIX MoOayaeil
Teopusi \ NPaKTUKA BCEro
1. IlepBblii MOAYJIDb:
pB Y 11 25 36
«BBOJHBIN
2. Bropoii moayib: «OCHOBBI
NpOrpaMMMpPOBAHUSA U 13 23 36
KOHCTPYHPOBAHUS»
3. Tpernii Mmoayiab: «OCHOBBI
PETIH MOLY 13 23 36
NMPOEKTHOM J1eITeJIbHOCTH))

IlepBblii Moayab «BBoaHblii» - pa3paboTaH ¢ LETbIO O3HAKOMJICHUS
oOydJaromuxcsa co crnernudukol oOOpyIOBaHUS W MPOTPAMMHOTO OOECIEeUEHUSI.
HaBbiku pa®oThl ¢ 060py10BaHHEM MTOMOTYT UM MPHU MPOXOKACHUU Kypca MoaydaTh
Oojiee TMOJIHYIO KapTUHY BO3MOXKHOCTEH TMpH peanu3alud CBOMX IPOEKTOB B
OynymeM. B »3ToM Moayne paccMaTpHUBAIOTCS  OCHOBBI  DJIEKTPOTEXHUKH,
oOydaromuecs: ydarcs paboTaTh ¢ JUATHOCTUYECKUM OOOpPYIOBAaHUEM U MPABHIBHO
NPUMEHSTH €r0 Ha TIPAKTHUKE.

Heabo moay.is sBjsieTcss — 00y4eHHE yUaluXcsi OCHOBAM DJIEKTPOTEXHUKHU
U MIPUOTKPBITh YAUBUTEIBHBIA MUP DJIEKTPOHUKHU, JJIS PACKPBITHS MX TOTCHIIMANA U
pacIIMpeHus Kpyro3opa.

3aoauu mooyna.

Ob6vuarowue:.

chopMupoBaTh YMEHHE pabOTaTh ¢ TUArHOCTHICCKUM 000Dy I0BAHUEM;

chopMupoBaTh 00IIIEE TIPEJACTABICHUE O JICKTPHICCTBE U €TI0 3aKOHAX;

chopMHpOBaTh HABBIKH JUCTAHIIMOHHOTO O0YUYCHUS B OOIICHNS,

chopMHUpOBaTH HABBIKA PAOOTHI HA KOMITBIOTEPE.

Paszsusarowue:
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- pa3sBUTb BHHUMAHHC,

UHTEpEC;

Bocnumamenvuvie:

MaMsTh,

- BOCIIMTATb MHTCPECC K CaMOO6pa3OBaHI/IIO;

Ha0JII0IaTCILHOCTD,

- BOCIIMTATb UHTCPCC K IPOrpaMMHUPOBAHUTO,

MMO3HaABATEIbLHBINA

Pa3BUTh HABBIKU paOOTHI C IPOrPAMMHBIM 00ECIIEYEHUEM.

- BOCIIMTATb JIO6pO)KeJIaTeJIBHOC OTHOIIICHHUC K OKPYIKAIOIINUM.

YueOHo-Tremaruyeckuii miaan 1 Moxgyust

CII0OCOOCTBOBATH Pa3sBUTHUIO CUCTCMHOI'O TBOPYCCKOI'O MBIIJICHUA

Ounele Jlncranmuo O0neM yacos Dopmbl
Conep:kanue y4eoHOTo dhopmbI HHbIE arrecTauumn/
MaTepuaja 00y4JeHust hopmbI TeopHusi | MpaKTHKa | Bcero | KOHTPOJIsH
00y4eHust
1.1 BBoaHoe 3austue: becena, Ownnaiig OTBeTHI HA
3HAaKOMCTBO C KapTOUYKH C 3aHATHE BOIIPOCHI
00yJaroIIMMucs, 3aJlaHueM (6ecena) na KapTOYKHU
tectupoBanue. MHCTpyKTax maThopme 3aaHui
10 TEXHHUKE OE€30TaCHOCTH. Vodeomost 1 5 3
PaboTta na muraropme Zoom:
CO3/TaHUE MEPOTIPUSATHSI,
CO3JIaHHE CCBUIKOM Ha
MEPOTIPUSITHE, TTOIKITIOUECHNE
H OOlIEHHE.
1.2 IoaroToBka k padoTe: Jlexmus, Jlexmus, Hannune
VYcraHoBKa U HaCTpoiika becena, OHJIAMH IOATOTOBJIE
MIPOTPAMMHOTO 00€CTICUEHUS. MpaKkTUKa | HHCTPYKIIUS 1 5 3 HHOTO H
[TpoBepka HaCTPOCHHO
paboTocrnocoOHOCTH ro K pabote
00opy1oBaHUsI. 110
Jlekuus Ounaitn Ycnemnoe
1.3 Muxkpokontposuiep: Kak H,
Oecena, becena, MIPOXOXKICH
HAy4YUTh IIATY JyMaTh. . N
MIPE3CHTALIHS OHJIaliH W€ OHIalH
MUKpPOKOHTPOJIIEPHI U
. BHKTOPHUHA 1 2 3 BUKTOPUHBI
KoMmmbioTepsl. [lmaTa Arduino.
. po
Kaxk ynpasmists Arduino. N
Cpena pa3paboTKu TpOMACHHO
PEAa pasp ) U TeMe
Jleknus, Omnnaiin YcneniHoe
1.4 3HaKOMCTBO C becena, Oecena, MIPOXOXKACH
nporpammoit Snap4Arduino. [IpakTuka OHJIaliH 1 2 3 ue OHJIaliH
OCHOBBI IPOTPAaMMUPOBAHUSL. BUKTOpHHA BUKTOPHUHBI
po
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IIPOMIEHHO
1 TeMe
Jlekmus, Ounnaiin YcmeniHoe
1.5 DnexkTpoHHbIE Oecena, Oecena, MIPOXOXKICH
KOMIIOHEHTHI. BHEIIHUH BUL, [IpaKTUKA OHJIANH Ve OHJIANH
0003HaueHHE Ha CXeMe, BUKTOpHUHA, BUKTOPUHBI
IpeHa3HayeHue. 3HaKOMCTBO UHAMBHUAYA 7 14 21 po
C MyJBTUMETPOM, TIUTAHUE JbHAs IPOHJIEHHO
wiatel Arduino. Jlenurens PaKTUIECK it Teme.
HanpspkeHud. [lonkmouenue k as pabora Cnaua
wiate Arduino TOTOBOM
paboThI
Jlexmus, NunuBunya Crmaga u
1.6 TBopueckuil MpoeKT: BbIJIaya JIbHAs 3ammra
cOopKa CBOEH CXeMbl U 3a/1aHus PAKTHYECK 0 3 3 UHIUBUAYA
JEMOHCTpAIHS €€ padoTHI. ast pabora JTBHOM
paboThI
Hroro (nepBblii MOOYJIB): 11 25 36

CTpykKTypa u coepkaHue 3aHATHI

JJIS1 mepBoii Bo3pacTHO# rpynnsl 10-12 ser
IHepBblit Moayab «BBOIHBII)

1.1 BBoaHoe 3aHfiTHE: 3HAKOMCTBO ¢ 00Y4YalIIMMHUCS, TeCTHPOBAHHUE.
NucTpykTak mno TexHuke Oe3omacHoctu. PaGora Ha miaardpopme Zoom:
CO3JaHMe MEPONPHUATHS, CO3AAHNE CCHIKOH HA MEpPONPHUATHE, MOAKIIYEHHE U
oouIeHune.
00yJaroIUMHCH.

3HaKOMCTBO C NHCTpyKTa)k 10 TEXHUKE

Teopus:
Oe3omacHocTU. M3ydyeHue mnporpamMmbl JUCTAHIIMOHHOTO OOYYEHUS W OOIICHHUS
oOydarommuxcs Ha matdpopme ZOOM.

IIpaxmuxa: TectupoBanue 0O0y4aIOUIUXCS HAa 3HAHUE MU3Y4aeMOro IpeaMeTa
u (dopmupoBanue nap miga oOyudenusa. Pabora ¢ mporpammoirt ZOOM, co3manue u

MOJKITIOYEHHE K KOH(EPEHITNH.

Jucmanyuonnoe 3anamue:

Teopusa: Jlekuusi o TEeXHHKE OE30MACHOCTM M MpaBUiax IOBEJACHUS B
KJlaccax Ha 3aHsaTusx u npu padore ¢ [1K. Brimaga mpaktundeckux pekoMeHaaui mo

pabore ¢ mporpammoii Videomost.
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Hpakmuka:ﬂpoxoofcdeﬂue BUKNIOPUHbL NO nDOMV()eHHOﬁ meme.

1.2 IloaroroBka k padore: YCTaHOBKA M HACTPOHKa NPOrpaMMHOIO
o0ecnieuenusi. [IpoBepka padboTocnoco0HOCTH 000PY10BAHMS.

Teopus: 03HaKOMJICHHE y4allUXCsl ¢ HAOOpOM MPOTPaMMHOI0 oOecreyeHus
(ITO) u nopsanke ero ycranoBku Ha [IK. IIpoBeneHue MHCTpyKTaxa MO TEXHHUKE
Oe3omnacHocTy npu padbote ¢ obopynoBanuem. Tpedosanus k [1K.

Ilpakmuxa: YcranoBka IIO B yxa3anHoM mnopsanke Ha IIK. Hactpoiika
000pyAOBaHUs U MPOBEPKA €ro paboTOCIOCOOHOCTH.

Jucmanyuonnoe 3anamue.

Teopusa: Buneoypok 10 TOJArOTOBKE OOOpYyAOBaHUS M  HACTpPOMKE
nporpaMMHOro obtecrneueHus s pabotel B mporpamme. OHJIaWH KOHCYJIbTAIUS
oOyuaromuxcs yepe3 rpynmy com.cetu VK.

llpaxmuxa: OGy4arouuecst HactpauBatoT csou [IK wu ycramaBnuparot I10.
Coo011atoT 0 BRIMOTHEHHOM paboTe yepes rpynny coi.cetn VK.

1.3 MuxpokoHTpoJLIep: Kaxk HAY4YHUTh ATy AyMaTh.
MukpokoHTpo/uiepbl W KommnbioTepbl. Ilnmara Arduino. Kak ympaBiasTh
Arduino. Cpeaa pa3padoTkm.

Teopusa: OCHOBHBIE TOHATUSA O MHUKPOKOHTPOJJIEPE MU €ro Ha3HAYCHUHU.
Wctopus co3manue miaT Ha twuiatdpopme Arduin0, ux OCHOBHBIC MPEUMYIIECTBA.
Cpena (s13bIK) MpOrpaMMHPOBAHUS TUIAT Ha maTdopme Arduino.

IIpakmuxa: 3HakoMcTBO ¢ wuHTepdericom mnporpammbl Arduino IDE wu
WHCTPYMEHTOB IIporpaMMupoBanus miat Arduino.

,Z]MCI’I’ZCZHMMOHHOQ 3ArRAMue.

Teopus: Buneonpesentanus 3ansatus, 0ecena. OOydarommecs: 3HAKOMSITCS C
nporpaMMHOi cpenodt  paspaborku Arduino IDE, ywarcs pasnuyarh IwiaTy H
nojkaodath ux k 1K,

Ilpaxmuxka: 1TpoXoasaT OHJIalH BUKTOPUHY MO NPOWIEHHON TEME.

1.4 3nakoMcTBO c nporpamMmoii Snap4Arduino. OcHoBBI

NMporpaMMHpOBaHUA.
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Teopusa: Boanas wH(popManus M OOBITPHIBAHUE CUTyallUH B KOTOPYIO
yuarmecst OyIyT «IOTpY>KEHbI» B TEUCHUE BCETO CPOKa O0yUEHUSI.

IIpakmuxa: 3HAKOMCTBO ¢ wuHTepdeiicom nporpamMmbel Snap4Arduino wu
WHCTPYMEHTOB MPOrpaMMHUPOBaHHUsA. 3HAKOMCTBO C TIEpEYHEM OOOPYAOBAaHUSA C
KOTOpPBIM O0y4aroiuecst OyayT paboTaTh B TEUCHHE TOA.

Jucmanyuonnoe 3anamue.

Teopusi: Bupaeomnpe3eHTanus MnporpaMMHoro obdecredenus Snap4Arduino,
oOyyaroiuecs yuyarcsi paboTaTh B IporpamMmme.

IIpaxmuxa: Co31a10T CBOMX UIPOBBIX MEPCOHAKEH U y4aTcsl YIPaBIsATh UMH
Ha [1IK.

1.5 DaexkTpoHHBbIe KOMNIOHEHTHI. BHeIIHUI BH/I, 0003HAYEHHE HA CXEMe,
npexHa3HauyeHne. 3HAKOMCTBO ¢ MYJbTHMETPOM, muTaHue mwiatel Arduino.
Jeaurenb Hanpsikenns. [loakimouenne Kk mare Arduino.

Teopusi: PaccMaTpuBarOTCs OCHOBHBIE TOHSATHS 00  DIEKTPUYECTBE,
DJIGKTPOHHBIX KOMIIOHEHTaX W HX O00O03HAaUYeHHWE Ha CXeMax. 3HAKOMSITCS C
JTUArHOCTUYECKUM 00OpYIOBAHUEM W MPABUIIAMH €TI0 NCIIOIB30BaHUSI.

IIpaxmuka: Ydarcs paboTaTh ¢ MYJIbTUMETPOM, BBISIBIISITH C €r0 MOMOIIBIO
HEWCIPaBHBIC JJICKTPOHHBIE KOMIIOHCHTHI, 3allUTHIBaTh DJICKTPOHHBIC ILIATHI,
COOMpPATh CXEMBI M POTPAMMHPOBATH UX.

ﬂucmaHquHHO€ 3ArRAMue.

Teopusi: OunaitH nexiusi. OOydaromiuecss 3HAKOMSTCS € 3JIEKTPOHHBIMH
KOMIIOHGHTaMH, y4aTcsl MX pa3jindaTh ¥ MPUMEHATH 10 Ha3zHaueHUo. [locpencTBom
MPE3CHTAMA 3HAKOMSATCS C HW3MEPUTCIBHBIMH  MpoOOpaMd W TPOBOJHTH
JMArHOCTHKY 3JIEKTPOHHBIX KOMIIOHCHTOB.

IIpaxmuka: B nporpamme TinkerCAD coOuparot cxeMy 1o IpeiIoKEHHOMY
ma0JIOHy ¥ TIPOBEPSIOT €€ Ha pabOTOCIIOCOOHOCTB.

1.6 Taopuyeckuii NMpoeKT: cOOPKA cBOell cXeMbl M JeMOHCTPAIUA ee
padoTHI.

Teopusa: O6001IEeHKE TTPOIICHHOTO MaTepuana. becena ¢ o0yyarommuMucs Ha
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TEMY O 11eJIECO00PA3HOCTU KaKOH-TMO0 JOpabOTKU paHee COOpPaHHBIX CXEM.
Ipaxmuxa: Ydamuyecs BBHIOMPAIOT paHee COOPAHHBIE CXEMBI JICKTPOHHBIX
YCTPOMCTB, BOCIIPOU3BOIAT UX CAMOCTOSTEIBLHO WIIH JO0Pa0aThIBAIOT UX.

Jucmanyuonnoe 3anamue.

Teopus: OunaitH 6ecena, oOydaroIuecs NOJIYYatOT 3alaHUe U MPUCTYMAIOT K
€ro BBINIOJHEHUIO.
IIpaxmuxa: B mnporpamme TinkerCAD. Ilo 3aBeplleHHIO BBITOJHEHUS

paboThl B pe’KUME OHJIAlH MPOBOJIAT MPE3CHTALIUIO U 3aLIUTY CBOMX padoT.

Bropoii moayab «OCHOBBI POrpaMMHPOBAHNUS U KOHCTPYUPOBAHUS) —
pa3paboTaH C IEJIbI0 O3HAKOMJICHMSI YYalIUXCS C OCHOBAMH IPOCKTHPOBAHUS U
KOHCTPYUPOBAHUS OJJICKTPUUECKUX CXEM U IIeNel pa3IndHbIX YCTPOMCTB Ha
mwiatgopme Arduino.

Heabo Moayasi — sBAsSETCS Pa3BUTh y OOYYAKOIMMXCS TEXHUYECKOE H
JIOTHYECKOE MBIILIEHHE.

3amauu MoayJis:

Oob6vuarowue.

- chopmupoBaTh HaBbIKH PaboThI ¢ [IK 1 mporpaMMHBIM 0OecrieueHHEM;

- chopMupOBaTh HABBIKU COOPKH AJICKTPUICCKHUX IICTICH;

- chopMUpOBaTh HABHIKM MMOJKIIIOUEHUS AJICKTPOHHBIX KOMIIOHEHTOB K
wiate Arduino u mporpaMMHPOBaHKHE STHX COOPOK;

- copmMupoBaTh HABBIKU MPOEKTHOMN JACATEIHHOCTH.

Paseusarowue:

- pa3BUTb TEXHHUYECKOE MBIILICHUE;
- pa3BUTh KOMMYHHKAaTHBHbBIC HABBIKU;
- pa3BUTH NPOCTPAHCTBEHHOE BOOOPAKEHHUE.

Bocnumamenvhuie:

- BOCIIMTAaTh CaMOCTOATCIbHOCTb U YMCHHUC pa6OTaTB B I1apC, KOMAaH/IC,

- BOCIIMTAaTb CTPCMJICHUC AOBCACHHUA HAYATOI'O ACIa 10 KOHIIA,
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- BOCIIUTATh I[O6pO)KCJ'IaTCJ'IBHOC OTHOHICHHUEC K OKPYIKAIOIIHUM.

YyeOHo-TemaTudeckuid mian 2 MoayJst

OuHkIe JIncranmuo O0LeM yacoB DopMbl
Coaep:xkanue yueOHOT 0 (popmbl HHbIE arrecrauun/
MaTepuaia o0y4yeHHs dopmbl Teopusl | MIPaKTHKA | Bcero | KOHTPOJIs
o0yuyeHust
2.1 BBoaHoe 3aHsTHE: Bbecena, Ounaiin OTBeTHI HA
WHCTpyKTaX MO TEXHUKE KapTOUYKH C 3aHATHE BOIPOCHI
0e30MmacHOCTH. 3HAKOMCTBO U 3aganuem | (Oecena) Ha KapTOUYKU
pabora ¢ mardopmoii ZOom: maThopme 1 9 3 3a/IaHUM
CO3IaHHE MEPOITPHUATHS, Vodeomost
CO3/JaHME CCHIJIKOM Ha
MEPOTIPHUATHE, TTOIKITIOUYCHHE
H OOIIEHUE OH-JIAMH.
Jlekumsi, Jlexums, Hanwuuue
. Oecena OHJIAH MMOATOTOBIIE
2.2 YnpaBieHue cpaiTaMu B . aKTlinéa HHC s HHHoro "
nporpamme Snap4Arduino p TPyKI 1 2 3
. HACTPOEHHO
gepes miaty Arduino.
ro K pabore
10
Jlexmus, Ownnaiig VYcnenHoe
. Oecena becena MPOXO0KJIEH
2.3 [NogknroueHne HKONCTHKA aa, IE ’ p Hu
. MPE3CHTAIIHS OHJIaliH W€ OHJIalH
K miare Arduino u
. BUKTOpHUHA 3 6 9 BUKTOPHUHBI
yIpaBJICHUE CIIPANTOM Uepe3 106
nporpammy Snap4Arduino. b
MIPOMICHHO
" Teme
Jlexnus Omntaiia Vcnemrnoe
2.4 lllndpoBaHue CUTHAJIOB C H,
becena, becena, MIPOXOXKICH
IOMOIIBI0 CBETOAMOIOB . N
[IpakTuka OHJIAlH W€ OHJIalH
KonupoBka cooOmieHus
BUKTOPHUHA 2 4 6 BUKTOPHUHBI
«IIpuser», «Kak nena?y, Do
3aMUCh U IPOUYTCHUE vp
MIPOMICHHO
KOJIUPOBKH. N
i TeMe
2.5 COopKa 3IEKTPUICCKUX Jlekuus, NunuBuaya Crmaya u
YCTPOMCTB B COOTBETCTBUHU CO BBIZAYa JIbHAA 3alnTa
cxeMmoii. ITonkmroueHue 3aaHus MPaKTUYECK 1703911203701 V£
wiare Arduino, as pabora 4 8 12 JIBHOU
MporpaMMHpPOBaHUE, paboThI
JeMOHCTpatus paboTsl
YCTPOMCTB.
HTtoro (BTOpoOii MOAyJIb): 13 23 36
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CTpyKTypa U coaep:kaHue 3aHATUHI
JJIS1 mepBoii Bo3pacTHOM rpynnsl 10-12 jer
Bropoii moayab: OCHOBBI NPOrpaMMHUPOBAHUA U KOHCTPYHPOBAHHUA
2.1 Beoagnoe 3ansitue: MHCTpyKTaxK 1O TexHuke OezomacHocTu. PaGora
Ha miaargopme Z00M: co3gaHMe MepPONPHUATHS, CO3JaHMEe CCbLIKOH Ha
MeponpusiTue, MOAKJIIYCHUE U 00LIeHHe.
Teopusi: VIHCTpyKTax MO TeXHUKE Oe3omnacHocTu. JleneHue Ha KOMAaHJbI.
Coznanue kKoH(pepeHIry Tl BBIMOTHEHUS 3aianuii Ha iatgpopme ZOOM.
Ilpakmuxa: Pabota ¢ mporpammoit ZOOM, co3ganue W TOAKIIOYEHUE K
koHGepeHuu I BbimosHeHust 3ananus «Krto Owictpee». IlpemnonaBarenn
MOKa3bIBAET BHUJIEO, & KOMAH/Ibl MBITAIOTCS TOBTOPUTH CXEMY COOPKH 3JIEKTPOHHOTO
YCTPOMCTBA.

Jlucmanyuonnoe 3anamue.

Teopusa: Jlexuus 1O TeXHUKE OE30MACHOCTH M TMpaBUJAX IIOBEJCHUS B
KJaccax Ha 3aHaTHsAX U npu padote ¢ [1IK. Brigaya mpakTuyeckux pekoMeHIaui mo
pabote ¢ mporpammoii Videomost.

Ilpakmuxka: 1TpoX0XA€HUE BUKTOPUHBI 10 TPOUJICHHON TEME.

2.2 YnpapjeHue cnpaiitamu B nmporpamme Snap4Arduino yepes miarty
Arduino.

Teopusa: Ydyamumcs TpeasiaraeTcsi coOpaTh cxem, rie OyTe MpeasiokKeHO
«OTPEMOHTHPOBATH» 0bopymoBanue. Ilocie yero um HE0OX0AUMO OYyIET IPOBEPUTH
ero paboTocmocoOHOCTh Ha AMYJISATOpE B mporpamme Snap4Arduino.

IIpakmuxa: CoOuparOT »3JIEKTPOHHBIE YCTPOWCTBA COTJACHO BBIIAHHOM
CXeMbl W TIPOBEPSAIOT HX pPabOTOCTIOCOOHOCTh YCTpaHSS «HEHCIPABHOCTDHY
000pyT0BaHMUS.

,ZZMCI’I’ZCZHMMOHHOQ 3anAamue.

Teopusa. OunaiiH nekius. PeOsta mpoXoaaT KBECT M BBINOJHSIIOT 3ajJaHue,
r7€ UM HEOOXOJMMO BBIMOJHUTH PEMOHT BBIIICAIIETO M CTPOS OOOPYJAOBaHMS.

OOyuaronuMmcs TpejJiaraercsi TUIMOBask cXeMe OOOpyAOBaHUSI MO KOTOPOM UM
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HEOOXOIUMO OTIPENIECITUTh HEUCIIPABHOCTD U BBIITOJIHUTH €€ JT0Pa0OTKY.

IIpaxkmuxa: O0y4aromuecs: yCTPAHSIOT OMIUOKKM C CXeMe M IPOBEPSIOT €€ Ha
paboTOCTIOCOOHOCTh, TIOCJIE Yero MepexXoAsiT K CIEAYIIMEeMy OJTIy KBKeCTa.
[IpenocTtaBusitoT pe3yiabTaThl cBoel padoThl B rpymnmne VK.

2.3 Toakiaoyenne JoKoiicTHKa K T1uiatre Arduin0 m ympasiieHue
cnpaiitom 4epe3 mporpammy Snap4Arduino

Teopus: Ydyamumcsi TPEAOCTABISCTCS MOJYJIb YCTPOMCTBA, KOTOpOE
HEO0OXOAMMO TIOKIIFOUUTH K 11ate Arduino.

IIpaxkmuxa: TIOAKIIOYAIOT OMOJHUTEIBHBIA MOJYJb (JIPKOMCTHK) K ILUIaTe
Arduino u mpoBOST €ro HACTPOIMKY U KATHOPOBKY.

Jucmanyuonnoe 3anamue.

Teopus: Ounaiin nekius. OOy4aromumMcs MPeoCTaBIsAeTCS BHUMAHUIO MOTYITh
yIpaBjieHHus crpaitamMu B mporpamme Snap4Arduino, KoTopelii MOAKIIOYATCS K
wiate Arduino. IIpemocraBisieTcs: cxema MOAKIIOYCHHUS.

IIpaxmuxa.: OOy4aroniyecs: IpOXoiT BUKTOPUHY PO MPOUIEHHOM TeMe.

2.4 llludpoBaHue CHTHAJOB C NOMOIILIO CBeTOAMOA0B KoaupoBka
coodmenus «IlpuBer», «Kak gesna?», 3anuch U NpoYTeHHE KOXUPOBKH.

Teopusa: OnHa mapa ydauiuxcs I0JDKHa coOpath muGpoBaIbHYIO MAIINHY U
3aKOAUPOBATh MOCIAHKUE JPYrod Mape y4yalluxcs, a T€ B CBOIO 04YEpPEab JOJKHBI €r0
PacKOJIUPOBAThH U MPOYECTb.

IIpaxmuxa. Kaxnas nmapa ydammxcsi cooupaetr mudpoBaIbHYIO0 MAIIUHY U
KOJIMPYET IOCJIAHHUE COIVIACHO CXEMBbl YCTPOMCTBA W NEpPENaeT e€ro ApPyrod mnape
y4aumuxcs.

,Z]MCI’I’ICZHMMOHHOQ 3ARrAMue.

Teopusa: Owunaiin nexknusa. OOydamommuecss 3HAKOMATCS C TEXHOJOTHUEH
mudpoBanue u gemmdpoBaHus Ha 1iatopme Arduino. BcecnmoMmuHAOT cxemy
MOJIKJTFOYCHHUE CBETOAMOOB K muiate Arduin0 u HamucaHue Koja ero yIpaBIeHHS.

Ipaxmuxa: OOydJaronyecss ACNATCS HAa Mapbl, TAE OJWH W3 HUX IMHQpPyeT

coob1ienue, a Apyroit ero pacimdporsiBaeT. [0 OKOHUYaHUIO BBIMOJHEHUS 3aaHMUS,
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IIPOXOJAT OHJIAMH BUKTOPHHY.

2.5 COopka 3JIeKTPHYECKHX YCTPOMCTB B COOTBETCTBHH €O CXEMOIi.
IMonkawuyenne k miare Arduino, mporpaMMupoBaHHe, TeMOHCTPALNNS PadOTHI
YCTPOMCTB.

Teopus: Yuaummumcs TMpeasiaraeTcsi NPOMU3BECTH PEMOHT O0OpYAOBaHMS,
Pa300paBIIKCh CO CXEMOM YCTPOICTBA, BBITIOJHUB €ro COOPKY U MPOrpaMMUPOBAHUE.

IIpakmuka: OOyuarouigecs: MNPOBOASAT «PEMOHT» OOOpYyIOBaHUS, IyTEM
HOJKITIOUeHUsI K Tuiate Arduin0 Takux 3JeKTPOHHBIX KOMIIOHEHTOB U YCTPONCTB Kak:
3ymmep, (pOTOpe3ucTop, IEKTPOJBUIATENL, CEPBOIPUBOL U cOOpaTh COBOIO CXEMY
«Curnanuzanus» U «CBETWIBHUK aBTOMAT.

Jucmanyuonnoe 3anamue.

Teopus: Omnmaiitn  neknus. OOywaromiyecss 3HAKOMSTCS C  TEXHUKON
MOJIKJTFOUYCHHS AJICKTPOHHBIX KOMITOHEHTOB M MPOrPaMMHBIM KOJIOM JUIS KX
HOIKITFOUSHHSI M yIIpaBlieHus yepe3 miaty Arduino.

IIpaxmuka: OOy4aronpecs coouparoT cBou cxembl B mporpamme TinkerCAD

Y 3aIMIIAI0T OHJIAMH CBOM pabOTHI.

Tperuii moayjb «OCHOBBI MPOEKTHOM /1EATEJIBHOCTH) - pa3paboTaH s
OoOydeHMs]  ydJaluXCsi  YIUIYOJIGHHOTO  W3Y4YeHUS  KOHCTPYUPOBAaHHS U
IporpaMMUpoBaHus TiaT Ha 1iatdpopme Arduino. DToT MOAYJIb MO3BOJHTH
oOydJaromumcsi coopaTh COOCTBEHHBIE MPOEKTHl M NMPUMEHHTh Ha TPAKTUKE paHee
MOJTyYEHHBIE 3HAHUS.

Heabro MoayJs sBIAETCS IO3HAKOMUTH YYAIIMXCS €  MPOEKTHOU
nesitenbHOCThIO.  IlIkonmbpHUMKaM mpenacTtout u3yduTh 3D wmomenmupoBaHue, IS
U3rOTOBJICHUS JI€TAJIe MO CBOMM 4YEpTEeKaM Ha CTaHKax C MpOrpaMMHBIM
YIpaBJICHUEM.

3agaum MoayJis:

Obyuarwwue:

- cdopmupoBath ymeHue paborarb Ha IIK wu nepudepuiinom
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000py10BaHUY;

- chopmupoBaTh HaBbIKK PaboThl ¢ 3D MoaensIMu;

- chopMupoBaTh HABBIKU JUCTAHIIMOHHOTO OOYUCHHUS;

- copmupoBarh yMeHHE paboTaTh B KOMaH/IE;

- copmupoBath

MMpeACTAaBJICHUC

o pabore wm

obopynoBanus: 3D npuHTEpa, Ja3epHOTO CTaHKA.

Pasesusarowue:

- Pa3BUTHUC MTPOCTPAHCTBCHHOI'O MBIIIJICHUA,

- Pa3BUTUC KOMMYHUKATUBHBIX HABBIKOB;

- pa3BUTHE yMEHHU
NEATENIbHOCTH.
Bocnumamenvnbie:

IPaMOTHO

MMPC3CHTOBATH

- BOCIIMTAHUC MHTCPCCA K TCXHUYCCKOMY TBOPUCCTBY,

BO3MOXHOCTAX

pe3ynbTaThl

CBOEH

- BOCIIUTATh CaMOCTOATCIbHOCTD U YMCHHUC pa6OTaTI> B I1apc, KOMaH/C,

- BOCIIMUTATh CTPCMJICHUC JOBCACHUA HAYATOI'O ACJIa 10 KOHIIA,

- BOCIIUTATb HO6pO}KGHaTGHLHOC OTHOIICHHUEC K OKPYIKAIOIIUM.

YyeOHo-TemaTuueckuii miaan 3 Moay.s

OuHble Jlucranuuo O0beM yacoB Dopmbl
Conep:xanue y4eOHOT0 dopmbi HHbIE arrecrauuu/
MaTepuaja 00y4eHust ¢opMbl | Teopusi | mpakTuka | Bcero | KOHTpOIiH
00y4eHust
3.1 BBoaunoe 3austue: becena, Ownnaiig OTBeTHI HA
WNHcTpyKTax 1Mo TEXHUKE KapTOUKHU C 3aHSTHE BOIPOCHI
0€30MacHOCTH 3HAKOMCTBO U 3aganuem | (Oecena) Ha KapTOUYKU
pabora ¢ mardopmoit ZOOm: maTdopme 1 5 3 3aJIaHAM
CO37[aHHE MEPOIPUATHS, VVodeomost
CO3/[aHH€ CCBLIKOM Ha
MEpPOTIPUATHE, MOAKIIOUYECHUE
1 o0I1IeHue
Jlexums, Jlexums, Co3nmanue
3.2 N3yuenue unrtepdeiica u Oecena, OHJIANH rOTOBOT'O
pabota B mporpamme 3D IPAKTHKA | HHCTPYKLUSA 3 6 9 IIPOJIyKTa
KOMTIac. (3D
JICTAJIN )
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Jlekmus, Ouaiin Hamumne
3.3 Uzyuenue uaTepdeiica u Gecena, Gecena, FS’TOBHX
) Mpe3eHTaln daitnos s
paboTa B mporpammax:
RDWorks. (ITO ans A fiedaTi n
. 1 2 3 pe3Ku
M3rOTOBJICHUS JeTajleh Ha N
JIeTajIeH.
Ja3epHOM 000PYI0OBaHUH), i
CURA (T1O niist paboTsI Ha 3TOTOBJICH
3D mpunTepe). HE AeTalien
Ha CTaHKax
Jlekmus, Ounaiin Cnaua u
Oecena, Oecena, 3aIIuTa
HpaKTI/IKa BblJa4da I/IHI[I/IBI/II[ya
3.4 IlpoekT «MoOUIbHBIN WHIUBHlya 4 8 12 JIBHOMN
poboT» JIBHOTO paboThl,
3aJaHus 00 CXEMBI
U yepTexen
MIPOEKTA
Jlexmus, NunuBuaya Crmaua n
BblJIa4da JIbHAsL 3amuTa
o 3a1aHUA IIPAKTUYECCK HUHIUBUIVA
3.5 TBopueckuii MPOEKT: a P AMBIAY
. ast pabora JTBHOM
cOopka CBOECH CXeMBI U 3 6 9
E€MOHCTpaIs ee paboThI padorst,
8 ' 160 CXEeMbI
U YyepTexen
MIPOEKTA
Hroro (Tperunii Moay.ab): 13 23 36
CTpyKTypa U cofep:KaHue 3aHATUHI
JJIs1 IepBoii Bo3pacTHoi rpynnsl 10-12 jger
Tperuit MoayJib: «OCHOBBI IPOEKTHOM AeATEIbHOCTID
3.1 Baoanoe 3ansiTHe: MWMHCTPYKTak 1O TeXHUKe 0€30MACHOCTH

3HakoMcTBO M padora ¢ margpopmoin Z00M: co31aHUE MEPONPUATHS, CO3TAHUE
CCHLJIKOI HAa MeponpusTHe, NOAK/JIIYeHne U O0IIeHHe.
Teopusa: VHCTpyKTa)xX MO TEXHUKE Oe30macHocTH. JleneHue Ha KOMAaHJbI.
Coznanue koH(epeHny Tl BRIMOTHEHHS 3a1anuii Ha iatgpopme ZOOM.
IIpaxmuxa: Pabora ¢ mporpammorr ZOOM, co3nanue U MOAKITIOYEHUE K
KoH(pepeHun s BeIMOHEHWs 3amanus «Krto Owictpee». I[lpemomaBarens
MOKa3bIBAET BUAECO, a KOMAaH/Ibl MBITAIOTCS MMOBTOPUTH CXEMY COOPKHU 3JIEKTPOHHOTO

YCTpPOWCTBA.

Jucmarnyuonnoe 3auamue.
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Teopus: Jlexuuss 1o TeXHHKE O€30MACHOCTM M MpaBUaX IOBEJICHUSA B
KJlaccax Ha 3aHsATUAX U mipu padote ¢ [IK. Beigaua nmpaktuueckux peKoMeHaaIui mno
paboTe ¢ nmporpamMmmoii Videomost.

Ilpakxmuxka: ITpoX0XaeHUE BUKTOPUHBI 110 IIPOMICHHOUN TEME.

3.2 U3yuyenne unrepdeiica u padora B nporpamme 3D kommac.

Teopus: VYwdamuecs 3HaKOMATCA C MOpOrpaMMHBIM obOecneuennem 3D
monenupoBanusi — Kommac 3D. WUsywaror uHTepdeiic mporpammbl U pabouue
MHCTPYMEHTHI. YUaTCsl pUCOBATh MPOCThIE TPEXMEPHbIE PUTYPHI (AeTaNn).

IIpakmuxka: Pucytot 3D getanu 1jsi CBOMX MPOEKTOB, Y4aTCsl COXPaHATh UX B
pa3IUYHbIX (popMaTax.

Jucmanyuonnoe 3anamue.

Teopua: OmnnaiiH nekuus. BuueomHCTpykiuss mo paboTe B Mporpamme
Kowmmac 3D.

Ilpakmuxa:. O6yuaronuecs ycranaBinupatoT Ha cBou IIK I1O Kommac 3D,

BBIUEPUMBAIOT TPOCTHhIE T'E€OMETpUYECKUe QUrypsl, MpuaaroT UM o6beM. Craror
paboThl Ha npoBepky yepes coil. Ceth VK.
3.3 H3yuyenue untTepdeiica u padora B mporpammax: RDWorks. (ITO

AJIsl M3roTOBJEHHUs JeTajell Ha JazepHoM oOopyaoBanum), CURA (IIO pas
padotsl Ha 3D npunTepe).

Teopus: Ydyammecs 3HAKOMATCS ¢ MpOrpaMMHBIM obecriedernnemM RDWorks.
(ITO nmns m3rotoBneHust Aetanel Ha yazepHoM obopynoBanuu), CURA (I1O nmns
pabotsl Ha 3D mpuHTEpe).

IIpaxmuxa: V3y4yarotr uatepdeic nporpaMm, ydarcs UMIIOPTHPOBATH (HaITbI
¥ noArotaBiauBaTh cBou 3D moxaenu nig neyaty Ha 3D mpuUHTEPE U JIa3epHOM pe3Ke
Ha CTaHKe.

Jucmanyuonnoe 3anamue:

Teopusa: OwnmaitH nexnusi. BumeowHCTpykiuss mo paboTe B mporpamme
RDWorks, CURA
Ilpaxmuka:. OOyuaroniuecs yctaHaBiaupaloT Ha cBou IIK IIO RDWorks,
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CURA, noarorasnuBarT co3nanubie B Kommac 3D daiinel netaneit nins paboTsl Ha
3D npunTepe u nazepHoM ctanke. CnaroT paboTsl Ha mpoBepKy uepes cou. Cerp VK.

3.4 IlpoexkTt «MoOMIBbHBIN POOGOT».

Teopus: Ywyammmcs mnpeajiaraerca coOpaTb CBOEro MepBoro podoTa Ha
wiatpopme Arduino, cnocoOHOro MEepenBUTaThCS IO 3apaHee 3a0KEHHOTO
nporpamme.

IIpaxmuka: Ydammecs coOuparoT pod0Ta, U3rOTaBIUBAIOT IS HETO YEPTEKH
AeTaneil, mporpaMMHpPYIOT poOoTa.

Jucmanyuonnoe 3anamue.

Teopusa: Ounaitn nexkuusi. Pa300p OCHOBHBIX MojeNed NMPOrpaMMHUPYEMBbIX
poOOTOB,  HUCIIOJIB3YEMBIX  JATYUKOB M HCIOJIHUTENIbHBIX  MEXaHU3MOB.
[IpenocTaBneHne TAMUYHOTO KOJIaka MPOrpaMMHUPyeMOro podora.

Ilpakmuxa: OOy4arougecss coOUPAIOT CXeMy MOOWJIBHOTO poOoTa WU
YCTPOKCTBA, MUITYT MPOIPAMMHBIN KOJI €0 YIPaBICHHUS.

3.5 Tgopuyecknii mpoekT: cOOpKa cBOeil cXeMbl M JAeMOHCTpPAIUsl ee
padoThl.

Teopusa: O6001IeHNE MPOHIEHHOTO MaTeprana. becena ¢ oOyyaromuMucs Ha
TEMY pa3pabOTKH KaKOTro-IM00 CBOETO MPOEKTa.

IIpaxmuxka: Ydamuecs BBIOUPAIOT CBOWM MPOEKT pa3palaThIBAIOT €T0 CXEMY,
COOMPAOT, IPOTrPAMMHUPYIOT U IEMOHCTPUPYIOT €ro padoTy.

ﬂucmaﬂquHﬂoe 3ArRAmMue.

Teopus: OunmaiiH Oecena. IlogBomsTcs UTOTM PAOOTHI TPETHETO MOJYJIS.
Cpenn oOyyaromuxcs MOPOBOJAUTCA MO3TOBOM IITYpM Ha TEMY BBIIOJIHEHUS
WHAUBUIYAJIbHOTO 3a/1aHus.

Ilpakmuxa. OOyyaromuecss  BBIIOJHSIIOT  HWHIWBUAYAJIbHOC  3aJaHUeC,

3aUIIAa0T CBON IIPOCKTHI OHJIAMH.
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Y4eOHBbINA MJIAH 3aHATHH

JJIs1 BTOPOM Bo3pacTHo#M rpynns! 13-17 jer

O0neM yacoB

HaumeHnoBaHue y4eOHbIX MOAYIei

Teopus NPaKTHKA BCEro
1. TlepBbiii MOaYIb: «OCHOBBI

KOHCTPYUPOBAHUSA U 11 25 36
NPOrpaMMHpPOBAHUD)

2. ]}Topou MoayJb: «MHTEpHET 13 23 36
Bewiein»

3. Tperuii Moayib: «OCHOBBI 12 24 36

l'lpOQKTHOﬁ ACATCJIBbHOCTHN»

IlepBblii Moayab «BBoaHblii» - pa3paboTaH ¢ MLETbIO O3HAKOMJICHUS
oOydJaromuxcs co crnenudukoir 000pyAoBaHUS W MPOTrpaMMHOro oOecrieueHus. B
ATOM MOJyJIE€ PACCMATPUBAIOTCSI OCHOBBI 3JIEKTPOTEXHUKH, O0ydaroluecs Hay4yaTcs
paboTaTh C JUAarHOCTHYECKUM OOOPYIOBAaHHEM M MPABWIBHO NMPUMEHATH €ro Ha

IMPAKTUKE, MMOAKIIIOYATH 3JICKTPOHHBIC KOMIIOHCHTHI, pa361/1paTbc;I B paauOACTAIIAX U

coOupaTh U3 HUX CXEMBI YCTPOUCTB O€3 maiiku.

HCJIBIO MOAYJA ABJIHCTCH — 06yquHe yqamuxcsa OCHOBAM 3JICKTPOTCXHUKH

Y IIPUOTKPBITh YIUBUTEIILHBIA MHUP 3JEKTPOHUKH, JUISI PACKPBITHS UX MOTEHLIMANA U

pacIIMpeHus Kpyro3opa.
3aoauu mooyna:

Ob6vuarowue:.

- chopmupoBaTh yMEHHE pabOTaTh C JUATHOCTHYCCKUM 000PYI0BAHHUEM;

- chopmupoBaTh 00IIIEE TIPEICTABICHUE O JICKTPHUCCTBE U €0 3aKOHAX;

- chopMupOBaTh HABBIKU JUCTAHIIMOHHOTO OOYYCHUS U OOIICHUS;

- copmupoBaTh HaBBIKH PaOOTHI HA KOMITBIOTEPE;

- copmMupoBaTh HABBIKH POTPAMMHUPOBAHUS.

Paszsusarowue:

- pa3BUTh BHHMMaHHWE, TaMsiTh, HAOJIOJATEIbHOCTD,
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UHTEpEC;

- CIIOCOOCTBOBATH Pa3sBUTUIO CUCTCMHOI'O TBOPYCCKOI'O MBIIIJICHUA

- Pa3BUTh HABBIKK pa0OTHI C MPOTPAMMHBIM O0ECIIEYEHUEM U PACIIUPUTD

CBOM KPYro30p 3HAHUM.

Bocnumamenvuvie:

- BOCIIMTATb MHTCPECC K CaMOO6pa3OBaHI/IIO;

- BOCIIMTATb UHTCPCC K IPOrpaMMHUPOBAHUTO,

- BOCIIMTATb JIO6pO)KeJIaTeJIBHOC OTHOIIICHHUC K OKPYIKAIOIINUM.

YueOHo-Tremaruyeckuii miaan 1 Moxgyust

Ounele Jlncranmuo O0neM yacos Dopmbl
Conep:kanue y4eoHOTo dhopmbI HHbIE arrecTauumn/
MaTepuaja 00y4JeHust hopmbI TeopHusi | MpaKTHKa | Bcero | KOHTPOJIsH
00y4eHust
1.1 BBoaHoe 3austue: becena, Ownnaiig OTBeTHI HA
3HAKOMCTBO C KapTOUYKH C 3aHSITHE BOIIPOCHI
00yJaroIIMMucs, 3aJlaHueM (6ecena) na KapTOYKHU
tectupoBanue. MHCTpyKTax maThopme 3aaHui
0 TEXHUKE 0€30MaCHOCTH. VVodeomost 1 5 3
PaboTta na murargopme Zoom:
CO37JaHHE MEPOIPUATHS,
CO3JIaHHE CCBUIKOM Ha
MEpPOIIPHUATHE, MOAKIIOYCHHIE
1 0OIIICHHE.
1.2 IoaroToBka k padoTe: Jlexmus, Jlexmus, Hannune
VYcraHoBKa U HaCTpoiika becena, OHJIAMH IOATOTOBJIE
MIPOrPaMMHOTO OOeCTIeueHusI. IpaKTHKa | HHCTPYKUUS 1 5 3 HHOTO U
[IpoBepka HACTPOEHHO
paboTocrnocoOHOCTH ro K pabote
00opy1oBaHUsI. 110
Jlexnmst Ownutaitn Ycnenrnoe
1.3 Muxkpokontposuiep: Kak H,
becena, becena, MIPOXOXKICH
HAy4YUTh IIATY JyMaTh. N
pe3eHTalN ue OHJIaliH
MuKpOKOHTPOJUIEPHI U
. A, 1 2 3 BUKTOPUHBI
kommbioTepsl. [Trata Arduino.
. BHUKTOPHHA po
Kaxk ynpasmists Arduino. N
Cpena pa3paboTKu TpOMACHHO
PEAa pasp ) U TeMe
Jlekmus, Onnaiin Cphaua u
1.4 O630p s13bIKA Oecena, Oecena, 3aIuTa
nporpamMmupoBanus Arduino. [IpakTuka BbI1aya 2 4 6 WHIUBUIYA
BetrBnenue nporpamMmmei. UHAUBUIYA JTBHOM
JIbHOTO paboThI
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3aJaHus

1.5 3nakoMcTBO C Jlexnus, NunuBunya Cnaua n
MYJIBTHMETPOM. BbIJIaUa JbHAsS 3amuTa
DNEeKTPOHHBIE KOMIIOHEHTBI. 3aJaHHs PaKTUYECK 3 6 9 WH/IMBUTYA
Buemnuii Bua, o003HaueHue as pabora JIBHOU
Ha cXeMe, MOJKIYEHNUE K paboThI
wiate Arduino.
Jlekmus, Ounaiin Cnaua u
1.6 ToKIouerHe H6eceﬂa, Oecena, 3aluTa
unaukaropos u XK skpanos paktika Bbljlata 2 4 6 HHMBHYa
k tuiate Arduino. HHAMBIIYa /IbHOH
JIBHOTO paboThI
3a/laHus
Jlexmus, NunuBuaya Crmaga u
1.7 TBOpUECKHMI1 KOHKYPC BbIJIaya JIbHAs 3ammra
MIPOEKTOB IO MPOIIEHHOMY 3aIaHHs PaKTUIECK 1 5 6 WH/IBHTya
MaTtepuany as pabora JIBHOM
paboThI
Hroro (nepBbiii MOAYJIB): 11 25 36

CTpyKTypa U colep:KaHue 3aHATHI

JJISI BTOPOi Bo3pacTHOM rpynnbl 13-17 jier

IepBbIii MOOY b «OCHOBBI KOHCTPYHPOBAHUSA W MPOTrPAMMHUPOBAHMS

1.1 Bsoanoe 3aHsiTHe: 3HAKOMCTBO ¢ O0y4YAaIOUIUMUCSH, TECTHPOBAHUE.

HNucTpykTaxk mno TexHuKe 0e30MaCHOCTH.

PaGora nHa mnaardopme

Zoom:

CO31aHMEC MECPONPUATHS, CO3TAHHUEC CChLIIKOH HA MEPONPUATHE, NOAKIIOYCHHE U

oouIeHune.

Teopus: 3HAKOMCTBO

00yJaromUMHCH.

NuCcTpyKkTax 1o

TCXHHUKEC

6e3omacHocTd. M3yueHue mporpaMMbl AWCTAHIIMOHHOTO OOYy4YeHUsS W OOIICHUS

oOydarommuxcs Ha matdpopme ZOOM.

IIpaxmuxa: TectupoBanue 0Oy4aIONUXCs HAa 3HAHUE MU3Y4aeMOro IpeaMeTa

u dopmupoBanue nap miga odyudenusa. Pabora ¢ mporpammoit ZOOM, co3manue u

MOJKJIFOYEHHE K KOH(DEPEHITUH.

Jlucmanyuonnoe 3anamue:

Teogzuﬂ.' HGKI_[I/IH [0 TEeXHUKE OE30MMacCHOCTH U IIpaBuJIaX IIOBCACHHUA B

KJlaccax Ha 3aHsATUAX U 1pu padote ¢ [IK. Beigaua npaktuueckux peKoMeHaaIui mno
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paboTe ¢ mporpammoii Videomost.

Ilpakxmuxka: ITpoX0XaeHUE BUKTOPUHEI 10 IIPONIEHHON TEME.

1.2 TloaroroBka Kk padorTe: YCTaHOBKAa U HACTPOHKAa NMPOrpaMMHOIO
o0ecnieuenusi. [IpoBepka padoTocnocoOHOCTH 000PYIOBAHMS.

Teopus: 03HaKOMJICHHE y4alllUXCsl ¢ HAOOpOM MPOTPaMMHOI0 oOecreyeHus
(ITO) u nopsanke ero ycranoBku Ha [IK. IIpoBeneHune MHCTpyKTa)ka MO TEXHUKE
6e3omnacHocTU npu padote ¢ obopyaoBanuem. TpedoBanus k [1K.

Ilpakmuxa: YcranoBka IO B ykazanHom mnopsake Ha IIK. Hactpoiika
000pyAOBaHUs U MPOBEPKA €ro paboTOCIOCOOHOCTH.

Jucmanyuonnoe 3anamue.

Teopusa: Buneoypok 1O TOATOTOBKE OOOpYyAOBaHHS U  HACTPOMKe
nporpaMMHoOro obtecrneueHus s pabotel B mporpamme. OHJIaWH KOHCYJIbTAIUsS
oOydaromuxcs yepes rpynmy coi.cetn VK.

Ipaxmuxa: OGy4daromuecst HactpauBatoT cBou [IK wu ycranasnuatot I10.
Coo01iatoT 0 BRIMOTHEHHOM paboTe yepes rpynmy coi.cetu VK.

1.3 MuxpokoHTpoJLIep: Kak HAY4YHUTh mIaTy AYyMAaTh.
MukpokoHTpo/uiepbl W KommnbioTepbl. Ilnmara Arduino. Kak ympaBiasTh
Arduino. Cpena pa3pa6oTku.

Teopusi: OCHOBHBIE MOHATHS O MHUKPOKOHTPOJJIEPE M €ro Ha3HAYEHUHU.
Wctopus co3manue miaT Ha twuiatdpopme Arduin0, ux OCHOBHBIC MPEUMYIIECTBA.
Cpena (s3bIK) MpOrpaMMHUPOBaHUS IUIAT Ha miaTdopme Arduino.

IIpaxmuka: 3HaKOMCTBO ¢ wuHTepdeiicom nporpammer Arduino IDE u
WHCTPYMCHTOB IIporpaMMupoBanus miat Arduino.

,Z]MCI’I’ZCZHMMOHHOQ 3ArRAmMue.

Teopus: Buneonpesenranus 3ansatus, 0ecena. OOydarommecs: 3HAKOMSITCS C
nporpaMMHOi cpenoii paspaborku Arduino IDE, ywarcs pasnuyarh IUiaTy H
nojkaodath ux k 1K,

Ipaxmuxka: IIpoxoasaT OHJIaiH BUKTOPUHY IO MPONUJICHHON TEME.

1.4 O030p s3pika mporpammupoBanuss  Arduino.  BeTBjieHue

36



NMPOrpaMMsbl.
Teopusa: B sTtom pazjgene ydanuMmcsl OOBSICHSETCS Kak MpPaBUIBHO MHCATh
porpaMMy U MpPOBEPATH €€ paldoTy, Kakue BHUALI ONEPATOPOB MNPUMEHSATH IMPHU
COCTaBJICHUU MPOTrpaMMbl B TOM WJIA HHOM CITy4ae.
IIpaxmuka: 3nakoMcTBO ¢ uHTepdeiicom nmporpamm: Arduino IDE, Thikercad
Y COCTABJIEHUE CBOMX IEPBBIX MPOrPaMM.

Jucmanyuonnoe 3anamue.

Teopus: OwunaitH nekmus. OOydyarommecss 3HAKOMATCS C MPOrpPaMMHOM
cpenoit paspaborku Arduino IDE, wu3yd4arT IUKIBI, OMEpPaTOPbl, CHHTAKCHC,
KOHCTaHTHI.

Ipaxmuxa: CobuparoT cxemy «CcBeTO(GOp» MUIILYT IPOTrpaMMy.

1.5 3HaKOMCTBO ¢ MYJbTHMETPOM. JJIEKTPOHHbIE KOMIIOHEHTHI.
Buemrnuii Bu, 0003HaYeHHe HAa cxeMe, MOAKJIIYeHue K miare Arduino.

Teopusi: PaccMaTpuBalOTCs OCHOBHBIE TOHSTHS 00  DIEKTPUYECTBE,
DJIGKTPOHHBIX KOMIIOHEHTaX W HX O00O03HAaUYeHHWE Ha CXeMax. 3HAKOMSITCS C
JTUArHOCTUYECKUM 00OpYIOBAHUEM W MPABUIIAMH €TI0 NCIIOIB30BaHUSI.

IIpaxmuka: Ydarcs paboTaTh ¢ MyJIbTUMETPOM, BBISBISATH C €T0 TIOMOIIBIO
HEWCIpaBHBIC JJICKTPOHHBIC KOMIIOHCHTBHI, 3alUThIBATH JJICKTPOHHBIC IUIATHI,
COOMpPATh CXEMBI M POTPAMMHPOBATH UX.

ﬂucmaHquHHO€ 3ArRAMue.

Teopusi: OunaitH nexiusi. OOydaromiuecss 3HAKOMSTCS € 3JIEKTPOHHBIMH
KOMITOHEHTaMH, y4aTCs UX pa3indaTh U MPUMEHSATh N0 HazHadeHuto. [locpencTBom
MPE3EHTAIMM  3HAKOMSATCA C HM3MEPUTEIbHBIMU MPOOOpaMu W MPOBOJUTH
JTMATHOCTUKY DJIEKTPOHHBIX KOMITOHEHTOB.

IIpaxmuka: B nporpamme TinkerCAD coOuparot cxeMy 1o IpeiIoKEHHOMY
mabJIOHy 1 TPOBEPSIOT €€ Ha pab0TOCITOCOOHOCTD.

1.6 IMoaknrwvenne uaankaTopos u KK 3xpanoB k miare Arduino.

Teopusa: llpuBonpsitcs ob6mme mnoHsatus noakiatoueHuss KK skpaHoB u

CEerMEHTHBIX MaHelel k miate Arduino, o0acTu UX IPUMEHEHHMS.
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Ipakmuxa: Obyuaroniuecs yuyatcs nojakitodaTh KK skpaHbl U1 CETMEHTHbBIC
naHenu K najgaram Arduino, mucath JUIsi HUX CKETY U BBISBIIATH HEUCTIPABHOCTH.

Jucmanyuonnoe 3anamue.

Teopusa: Ownnaiin neknua. OOyyarommecss 3HAKOMSITCS C  METOJUKOM
noakaoueHre KK skpaHoB k muiate ApAyWHO, M3y4arOT IpOorpamMmy JJjisi BbIBOJA
uHGOpPMAIUHU Ha SKpaH M YIPABICHUIO €IO0.

IIpaxmuxa: B nporpamme TinkerCAD coOuparoT cxemy 1o MpeaioKeHHOMY
m1abJIoHy, MUIITYT MPOTpaMMy, ClIatoT paboTy depes coil. ceTh VK.

1.7 Taopuyeckuii MpoeKkT: cOOpPKa cBoeil cxeMbl M JeMOHCTpauus ee
padoThI.

Teopusa: O6001IeHNE MPOIIEHHOTO MaTeprana. becena ¢ oOyyaromuMucs Ha
TEMY O I1eJIECOO0OPA3HOCTU KaKOU-TNO0 JOpabOTKH paHee COOPaHHBIX CXEM.

IIpaxmuka: Ydaniyecs: BEIOMpAIOT paHee COOpaHHBIE CXEMBI AJIEKTPOHHBIX
YCTPOMCTB, BOCIPOU3BOJAT UX CAMOCTOSITEIBHO JMOO CO3JAI0OT CBOU COOCTBEHHBIE
MUHU-TIPOEKTBHI.

Jlucmanyuonnoe 3anamue.

Teopus: Ounaitn Oecema. O0o00OIIeHNE TPOHIEHHOTO MaTepuana. becema ¢
oOydJaromuMucsT Ha TeMY O IeJIECOOOPa3HOCTH KaKou-1ub0 JOpadOTKU paHee
COOpaHHBIX CXEM.

Ilpaxkmuxa: Ydammecss BHIOMpAIOT paHee COOpaHHBIE CXEMBI JICKTPOHHBIX
YCTPOUCTB, BOCIPOM3BOAT UX CAMOCTOSITEIIBHO JHUOO CO3/al0T CBOM COOCTBEHHBIC

MUHHU-TIPOCKTHI B iporpamme TinkerCAD.

Bropoii moayab « UHTepHET Belleii» — pa3paboTaH ¢ IEJIbI0 03HAKOMIICHHUS
YYaIIUXCSA C OCHOBAMU MPOECKTUPOBAHUS U KOHCTPYUPOBAHUS JIEKTPUUECKUX CXEM U
Leneld pa3IMYHbIX YCTPOMCTB Ha miatdopme Arduin0 m ympaBieHHE MMH 4epes
WHTEPHET.

Heabo Momyasi — SBISETCS Pa3BUTh y OOYYAIOIIUXCA TEXHUYECKOE W

JJOT'M4YCCKOC MBIIIJICHUC.
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3agaum Mmoay.s:

Obvyuarwwue.

- chopmupoBarb HaBbikM padoThl ¢ [IK 1 mporpaMMHbIM o0OecrieueHueM;

- copmMupoBaTh HaBBIKM COOpPKM AJIEKTPUUECKHUX IE€NEed M ymnpaBieHUE

MMM Yepe3 UHTEPHET;

- C(I)OpMI/IpOBaTB HAaBBIKH ITOAKIIOYCHUA BJIICKTPOHHBIX KOMIIOHCHTOB K

iate Arduino u mporpaMMHpPOBaHUE 3TUX COOPOK;

- C(I)OpMI/IpOBaTB HaBbIKH HpOCKTHOfI ACATCIIBHOCTH.

Pasesusarowue:

- Pa3BUTb TCXHUYCCKOC MBIIIJIICHUEC,

- Pa3BUTb KOMMYHHKATUBHBIC HABBIKH,

- pa3BUTH MPOCTPAHCTBEHHOE BOOOPAKEHHUE.

Bocnumamenvuwie:

- BOCIIUTATb CaMOCTOATCIIbBHOCTD U YMCHUC pa6OTaTI> B I1apc, KOMAaHIC,

- BOCIIMUTATh CTPCMJICHUC JOBCACHUA HAYATOI'O ACJIa 10 KOHIIA,

- BOCIIUTATb HO6pO}KGHaTGHLHOC OTHOIICHHEC K OKPYKaroIINM

YyeOHO-TemaTHueckni mian 2 Moay.s

OuHble Jlucranuuo O0beM yacoB DopMmbl
Conep:xanue y4eOHOT0 dopmbi HHbIE arrecrauuu/
MaTepuaja 00y4eHust ¢opMbl | Teopusi | mpakTHKa | Bcero | KOHTpOIi
00y4eHust
2.1 BBogHoe 3ausaTue: becena, Ownnaiig OTBeTHI HA
WHcTpyKTax 1Mo TeXHUKE KapTOUKHU C 3aHATHE BOIIPOCHI
0e30MmacHOCTH. 3HAKOMCTBO U 3aJlaHuEM (6ecena) Ha KapTOYKH
pabora ¢ mardopmoit ZOOm: maTdopme 1 2 3 3aJIaHAM
CO37JaHHE MEPOIPUATHS, VVodeomost
CO3/[aHH€ CCBLIKOM Ha
MEpPOTPHUAITHE, MOAKIIOYCHHIE
U 00lLIIEHUE OH-JIaiH.
. Jlexnmst Jlexkumst Hannuue
2.2 Varepdeiicel u HH, L
Oecena, OHJIalH MOATOTOBJIE
npoTokoJibl. CTpyKTypa
. . MpaKTHKa | WHCTPYKIUS HHOTO H
JOKANbHOM U TI00abHOM 4 2 6
HACTPOEHHO
ceru. [lonkimrouenue
oubIHoTEeK ro K padote
110
2.3 IlogkmroueHue u Jleknus, Omnaiia 1 2 3 YcneniHoe
Hactpoiika WI-F| yctpoiicts. Oecena, Oecena, ITPOXOXKIECH
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Mpe3eHTalu Y€ OHJIalH
o, BUKTOPHUHBI
BUKTOPHHA po
IIPOMIEHHO
1 Teme
Jlekmus, Ounaiin Cnaua u
2.4 YcrpoicTBO JIst Oecena, Oecena, 3aIuTa
HaOJIOICHUS 32 [TpakTuka BbIIa4a 2 4 6 170591120:3791 |1
TEeMITepaTypoi yepes 120501020:37 0\ 2] JTBHOM
WHTEpHET. JHHOTO paboThI
3aJIaHus
Jlexmus, NunuBuaya Crmaga u
2.5 Cucrema perucrpaiuu BbIJIaya JbHAs 3ammra
naHHBIX «HTepHET 3a/IaHus MPAKTHYECK 1 2 3 170591120:3791 |1
METEOCTAHIIUSD). ast pabora JTHEHOM
paboThI
Jlexmus, Ounaiin Cnaua u
Oecena, Oecena, 3aruTa
2.6 Cucrema «yMHBIN JOM» Hpakrika BRI 2 4 6 HHIABIAYA
1205010203701\ 2] JEHOM
JIBHOTO paboThI
3aJIaHus
Jlexmus, NunuBuaya Crmaga n
2.7 Ilogxnrouenue u BbIa4a JILHAA 3ammTa
yIpaBJeHHE YCTPOHCTBAMU 3a/1aHus IPaKTHYECK 2 4 6 WHMBHIya
yepe3 cepsuc Blink ast pabota JBHOM
paboThI
Jlexmus, NunuBuaya Cnaua u
2.8 TBopUecKuil KOHKYpC BbIa4a JILHAA 3ammTa
IIPOEKTOB IO MPOHIECHHOMY 3aaHus PaKTHYECK 0 3 3 WHIUBHIya
MaTtepuany ast pabora JBHOM
paboThI
Hroro (BTOpOii MOaYJIB): 13 23 36

CTpyKTypa U cofep:KaHue 3aHATHI

Bropoii moayas: «AHTEpHET Bewen»

JJI1 BTOPOi Bo3pacTHoi rpynnsl 13-17 et

2.1 BBoanoe 3ansTue: UHCTpyKTa)K Mo TexHuke Oe3onmacHoctu. Padora

Ha maardpopme Zoom:

MeponpusiTue, NOAKJIKYEHNE U 001IeHHe.

CO31aHHEe MeponpHusTHS,

CO31aHHe CCBLIIKOM HAa

Teopusa: VHCTpyKTak MO TEXHHKE Oe3omacHOCTU. JlemeHne Ha KOMAaH/bI.

Coznanve koH(epeHInU TSl BRITOTHEHUS 3a1annii Ha iatgpopme ZOOM.
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Ilpakmuxa: Pabota ¢ nporpammoit ZOOM, co3ganue W TOAKIIOYEHUE K
KoH(pepeHIuy 11 BbImoJiHeHus 3afanus «llludpoBka — memmdpoBka mocaaHUN»,
r7ie 0JIHa KoMaHJa Mu@pPyeT MociaHue, a BTopas ero paciugpoBbIBacT.

Jucmanyuonnoe 3anamue.

Teopus: Jlexuuss 1mo TeXHHKE O€30MACHOCTM M MpaBUJaX IIOBEJIECHUSA B
KJIaccax Ha 3aHATUAX U TIpu padote ¢ [IK. Beigaua nmpaktuueckux peKoMeH aluii mo
paboTe ¢ mporpammoii Videomost.

Ilpakxmuxka: ITpoX0oXaeHUE BUKTOPUHBI 110 NIPOMICHHOMN TEME.

2.2 Unrtepdeiicbl 1 MpOTOKO0JAbl. CTPYKTYpa JIOKAJIBHON H I100aJbHOM
cetu. lloakiouenne OMOINOTEK.

Teopusa: PaccMaTpuBaloTCsi OCHOBHBbIE HMHTEp(Echl s MOAKIIOYEHUS
JI€BAMCOB JIPYT K APYry U MPOTOKOJBI MEpEIaun JaHHbIX MEX1y HUMU. [IpuBoasTcs
OCHOBHBIE TIOHSTHSI Ha3zHAYeHUs OHOIUMOTEK M CMOCOOBI UX HMMIOPTUPOBAHMS B
[IpOrpaMMmy.

IIpakmuka: TIpoOylOT NOJKIIOYUTHCS K JIOKAJIBHOM CETH 4epe3 HOYTOYyKH,
tesnedonsl. [loaknovaoT 10NOJHUTENIbHbIE OMOINOTEKH U UCIIONIB3YIOT UX B paboTe
IIPU COCTABJICHUU IIPOTPAMM.

ﬂucmaHquHHO€ 3ArRAMue.

Teopus: Ounaitn nekiusa. PaccmaTpuBarOTCs OCHOBHBIE WHTEp(EHCH Is
MOJIKJIFOUEHHUSI JIeBAalCOB JPYr K JAPYTY U MPOTOKOJBI TEPeNayd JAaHHBIX MEXIy
HUMHU. [IpUBOASTCS OCHOBHBIC TOHATHUS HA3HAYCHHS OWUOJIHUOTEK M CIOCOOBI UX
MMIIOPTUPOBAHUS B IPOTPaMMY.

IIpaxmuxa: TIoaKIIOYAIOT AOTIOJHUTENbHBIE OMOIMOTEKN U UCTIONB3YIOT UX B
pabote npu coctariennu nporpamm B [10 Arduino IDE.

2.3 Iloakaouenue u HacTpoiika WI-FI yerpoiicTs.

Teopusa: Yuatcs noakiaoudath cBou ycrpoiictea k WI-FI cetu, HactpauBath u
nporpammupoBats WI-FI monymnu.

Ipakmuxa. Tlposoast noxkmrouenne WI-FI momyneit x mmatam Arduino.

VYuyatcs npuemam noucka HeucnpapHoctelt npu noakaouenun WI-FI Mmonyneit uepes
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CEpUUHBIM MOHUTOP IIOPTA.

Jlucmanyuonnoe 3anamue:

Teopus: Ounaitn nexkuus, O0ecena. OOyyaromuecs ydarcs MNOJKIIOYATh CBOU
ycrpoiictBa k WI-FI cetn, nactpauBats u nporpammupoBats WI-FI Mmogynu.

IIpakmuxa. OOy4aromyecs: IpOXOoIAT OHJIAH BUKTOPUHY.

2.4 YcTpoicTBO AJ151 HA0II0/IeHUs 32 TeMIIepPaTypPoil Yepe3 HHTEPHET.

Teopusi: Yuatcsi coOMpaTh CXEMYy YCTPOMCTBa 3JEKTPOHHOTO TEPMOMETPA,
YIPaBIATh Pe3yabTaTaMHU NPUHSTHIX MTOKa3aHUA.

IIpakmuka. CoObUpaOT CXeMy YCTpPOWMCTBA, y4yaTCsi CHMMATh IMOKAa3aHHs C
JaT4yrdKa TeMreparypbl 1 00pabaThiBaTh UX B IPUBBIYHOM JJIsI HAC BUJIE.

Jucmanyuonnoe 3anamue.

Teopus: Owunaiin Oecena. OOydaronuMcsl MPENaracTcs H3YyYUTh CXEMY
YCTPOWCTBA JJICKTPOHHOTO TEpPMOMETpa U YMpaBJICHUE PE3ylIbTaTaMH TMPUHSITHIX
IIOKA3aHUM.

IIpakmuka. CoObUpaOT CXeMy YCTpPOWMCTBA, y4yaTCsi CHMMATh IOKa3aHHs C
JaT4UKa TeMIepaTypbl U 00pabaThiBaTh UX B MPUBBIYHOM JIJIsl HAC BUJIE B IIpOrpamMMe
TinkerCAD. IlpeaocTaBiasioT AOCTYII K IPOEKTY.

2.5 Cucrema perucrpanum JaHHbIX « AHTEepHET MeTeOCTAHLUS».

Teopusa: Ywyatcsi coOupaTh CXE€MYy YCTPOMCTBA METEOCTAHIIMHU, YIMPaBISATH
pe3yabpTaTaMy NPUHATHIX OKa3aHU.

IIpakmuxa: CoOUpaOT CXeMy YCTPOWCTBA, y4aTcsi CHUMATh IOKA3aHUS C
JAaTYUKOB TEMIEpPaTypbl W OCBEHICHHOCTH, 3alHChiBaTh HX Ha SD kapty
UMIIOPTHPOBATH MX B TaOIuUIlel EXel.

,Z]MCI’I’ICZHMMOHHOQ 3ArRAmMue.

Teopusa: Owunaiin Oecema. OOydwaromuMmcs TpeajiaracTcsi HU3yYUTh CXEMY
YCTPOMCTBA METEOCAHIINY YIIPABICHUE PE3yIbTaTaMU MPUHSTHIX MOKA3aHUM.

IIpaxmuxa. CobuparoT cxeMy yCTPONCTBA, CHUMAIOT MOKAa3aHUS C TaTYNKOB
TEMIEpaTypbl W OCBENICHHOCTH. Paboty BbemonHsoT B mporpamme 1inkerCAD.

[IpemocTaBasIOT JOCTYI K IPOEKTY.
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2.6 Cucrema «yMHBIl 10M».

Teopusi: OOBSICHIETCS CcXeMa TIOCTPOCHHSI CHUCTEMBI «YMHBIH JOM» C
WCITOJIb30BAaHUEM JUCTAHIIMOHHOTO YIPABJICHHS MOCPEICTBOM OECIPOBOJHOMN CBSI3U
C YCTPOUCTBOM.

Ilpakmuxa: CoOupaloT cxemMy YyCTpPOHCTBA, ydaTCsi YIPaBIATh CHUCTEMOMU
yepe3 Web- nuatepdetica cBoero opaysepa.

Jucmanyuonnoe 3anamue.

Teopusa: OnnaiiH nekiusa. OOydYaroIIUMCS TpeiaraeTcs H3YYHTh CXEMY
IIOCTPOCHHSI CHUCTEMBl «YMHBIM JOM» C HCIIOJIb30BAaHUEM JIUCTAHIIMOHHOTO
YIIPaBIICHUS MTOCPEICTBOM OECITPOBOHOM CBSI3H C YCTPOHCTBOM.

IIpakmuxa. CoOMpPAOT CXEMy YCTPOKMCTBA, ydaTcs YIPaBIATh CHCTEMOMU
yepe3 Web- wunTepdeiica cBoero Opaysepa. IlpeocTaBinsioT pe3yabTaTbhl CBOCH
paboThl uepes coil. cetb VK,

2.7 IloaxkiioueHne | yIpaBjeHne ycTpoiicTBaMu yepe3 cepBuc Blink.

Teopus: Tlpu nomomu ceppuca Blink paccmarpuBaercst cxema U ynpaBicHHE
RGB cBeroqnoa.

IIpakmuka: CoOupalT CXeMy YCTPOWCTBa, MOCPEICTBOM O€CIpOBOJIHOMN
csa3u yepe3 cepsuc Blynk cocraBmsior mporpammel yaajaeHHoro ympasieHus RGB
CBETOJINO/A.

ﬂucmaHquHHO€ 3ArRAMue.

Teopusa: Ounaiin neknus. OOyyaromuMces MpeiaraeTcs U3yduTh MPUHIUIL
cepuca Blynk, paccmarpuBaercs cxema u ynpasienne RGB cBeTonuona.

IIpakmuxa. CoOUpaOT CcXeMy YCTPONCTBA, MOCPEICTBOM OECIPOBOIHOM
cBsi3u uepe3 ceppuc Blynk cocraBnsitor mporpammel ynaiaeHHoro ympasieHuss RGB
cBeToamoa. [IpeaocTaBisitoT pe3ysibTaThl CBOEH paboThI uepe3 coll. ceTh VK.

2.8 TBopYecknii KOHKYPC NIPOEKTOB M0 MPOHJICHHOMY MaTepHaJy.

Teopus: O6001eHNE MPOIIEHHOTO MaTepuana. becena ¢ oOyJarommmucs Ha
TEMY O TEJIeCO00Pa3HOCTH KaKOM-T00 1opaboTKH paHee COOPAHHBIX CXEM.

Ilpakmuxa: Ydamuecsi BbIOUpAOT paHee COOpPAHHBIE CXEMbl JIEKTPOHHBIX
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YCTPOMCTB, BOCIPOU3BOAAT UX CAMOCTOSTEIBHO JINOO CO3JAI0T CBOU COOCTBEHHBIE
MUHHU-TIPOCKTHI.

Jucmanyuonnoe 3anamue.

Teopus: Owunaiin nekuus. becega ¢ oOywarouuMucs Ha TeMy O
1enecoo0pa3HOCTH Kakoi-Inbo JopaboTKH paHee COOPAHHBIX CXEM.

Ilpakmuka. Y4vamuecs BbIOMPAIOT paHee COOpPaHHBIE CXEMbl JIEKTPOHHBIX
YCTPOMCTB, BOCHPOU3BOJAT UX CAMOCTOSITEIBHO JMOO CO3Jal0T CBOU COOCTBEHHBIC

MUHU-TIPOEKTHI. [IpenocTaBistoT pe3ynbTaTsl CBOEH padoThl yepes coll. ceth VK.

Tperunii moayab «OCHOBBI MPOEKTHOM 1EATEJbHOCTI) - pa3paboTaH s
OOydeHMs]  ydaluXcsi  YINIYyOJICHHOTO U3YYEHUS  KOHCTPYUPOBAaHUSA U
nporpaMMUpoBaHusl miaT Ha tiardpopme Arduino. DToT MOAYJIb MO3BOJHTH
oOydaromumcsi coopaTb COOCTBEHHBIE MPOEKThl U MPUMEHUTh HA NMPAKTHKE paHee
HOJy4YEHHbIE 3HAHUS, TIOJTYYUTh ONBIT Pa0OTHI HA CTAHKAaX.

Heabro MoayJast sBIAETCS IMO3HAKOMUTH  Y4YallUXCA C  INPOEKTHOU
nesitenpHOCThIO. [lIKOnbHMKAM NMpeACcTOUT HM3yduTh 3D MoaenupoBaHHE M OCBOUTH
U3rOTOBJICHUE JE€Tajed I10 CBOMM YepTekaM Ha CTaHKaXx C I[IPOrpaMMHBIM
YIIPABICHUEM.

3amaum moayJis:

Ob6vuarowue.

- chopmupoBaTh ymeHue paborarp Ha [IK wu nepudepuiinom

000pyTI0BaHUH;

chopmMupoBaTh HaBBIKK padboThl ¢ 3D Moaensimu;

chopMUpOBaTh HABBIKW JUCTAHIIMOHHOTO O0YUYEHHS;

chopMupoBaTh YMEHUE pabOTaTh B KOMaH/IE;

chopMHUpOBaTH HABBIKKA PabOTHI HA TEXHOJIOTUYHOM 0OopymoBanuu: 3D
MPUHTEpPE, JTa3ePHOM CTaHke, ppe3epHom ctanke ¢ YITY.

Paszsusarowue:

- Pa3BUTHUC ITPOCTPAHCTBCHHOI'O MBIIIJICHUA
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- Pa3BUTHUC KOMMYHUKATUBHBIX HABBIKOB,

- pa3BUTUEC YMEHUU
NEATEIIbHOCTH.
Bocnumamenvnbie:

IPaMOTHO

MPE3EHTOBATh

- BOCIIMTAHUC MHTCPECA K TCXHUYCCKOMY TBOPUCCTBY,

pe3yJbTaThl

CBOEH

- BOCHHUTATh CAMOCTOSTEIILHOCTh M YMEHHUE paboTaTh B Mape, KOMaH/IE;

- BOCIIUTATL CTPEMIICHUC JOBCACHUA HAYATOTO ACJa JO KOHIIA,

- BOCIIMTATb JIO6pO)KCJ'IaT€J'IBHOG OTHOIICHHUC K OKPYIKAIOIUM.

Y4eOHO-TemaTu4eckuil miiad 3 Moay.ast

Ounele Jlncranmuo O0neM yacos Dopmbl
Conep:kanue y4eoHOTo dhopmbI HHbIE arrecTauumn/
MaTepuaja 00y4JeHust hopmbI TeopHusi | MpaKTHKa | Bcero | KOHTPOJIsH
00y4eHust
3.1 BBoaHoe 3austue: becena, Ownnaiig OTBeTHI HA
HHCcTpyKTaX MO TEXHUKE KapTOUYKH C 3aHSITHE BOIIPOCHI
0€301acHOCTH 3HAKOMCTBO H 3aJlaHueM (6ecena) na KapTOYKHU
pabora ¢ mardopmoit ZOom: maThopme 1 2 3 3a/IaHAI
CO3/IaHUE MEPOIPHUSATHS, Vodeomost
CO3IaHHE CCBUIKOM Ha
MEpPOTIPUATHE, MOAKIIOYCHHE
1 oO1IeHne
Jlexmus, Jlexmus, Co3nanue
3.2 Uzydyenue untepdeiica u Oecena, OHJIAMH FOTOBOI'O
pabota B nporpamme 3D MIpaKkTHUKa WHCTPYKLUSA 2 4 6 OpoayKTa
kommnac. O630p u pabora B (3D
nporpamme Tinkercad. JE€TAIIN)
3.3 Uzydenue untepdeiica u Jleknus, Ownutaitn Hanmnune
paboTta B mporpaMmax: Oecena, Oecena, TOTOBBIX
RDWorks. (ITO ans Mpe3eHTalu (ainoB s
W3TOTOBJICHUS JIeTalel Ha A, neyaTu u
Ja3epHOM 000PYI0BaHKH), BUKTOpHHA 3 6 9 pe3Ku
CURA (ITO nyist paboThI Ha JeTaJIeH.
3D npuntepe), ArtCam (ITO N3rotoBien
i paboThl HA Gpe3epHOM ue aeraiei
ctanke ¢ UITY). Ha CTaHKax
Jlekmus, Onnaiin Cphaua u
becena, Oecena, 3alnTa
3.4 IlpoekT «MoOUTBHBIN [IpakTuka BbIJIaYa 2 4 6 WHMBUya
poboT». UHAUBUIYA JTBHOM
JIBHOTO paboThI,
3a/laHus 00 CXEeMBbI
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U yepTexen
IIPOEKTa

3.5 TBopueckuii MPOEKT:
cOopKa CBOCH CXeMBI U

JIEMOHCTpaIus ee paboThl.

Jlekmus,
BBIJa4a
3aaHus

405011209201 F:)
JIbHas
MPaKTUYECK
ast pabora

12

Cnaua u
3aluTa
170591120:3791 V1
JILHOM
paboTHI,
00 CXEMBI

U yepTexen
IIPOEKTA

HTtoro (Tpernii MoayJb): 12 24 36

CTpyKTypa u coJep:KaHue 3aHATHI
JJIS1 BTOPOM Bo3pacTHoi rpynnsl 13-17 jer
Tperunii Mmoayab: «OCHOBBI NIPOEKTHOM JAeSITEIbHOCTH

3.1 Bsoanoe 3aHaTHe: WMHCTPYKTa:Xk 1O TeXHHKe 0€30MACHOCTH
3HaKOMCTBO M padoTa ¢ miaTgopmoii Z0O0M: co3T1aHNe MEePONPHUSITHS, CO3TAHUE
CCHIJIKOI HA MeponpusiTHe, MOAKJIIYeHHe U 001eHue.

Teopus: VIHCTpyKTax IO TEeXHHKe Oe3omacHocTH. JleneHue Ha KOMaHJbI.
Coznnanue koH(pepeHIUH U1 BBITIOJIHeHUS 3aAanuii Ha miatdopme ZOOM.

IIpakmuxa: Pabota ¢ mporpammoit ZOOM, co3ganue W TOAKIIOYEHUE K
KOH(epeHITHY.

ﬂucmaHquHHOQ 3ArRAMue.

Teopusa: Jlexuus 1O TEeXHHUKE OE30MACHOCTH M TMpaBUAX IIOBEJICHUSA B
KJIaccax Ha 3aHATUsX U npu padote ¢ [1K. Bergaua npakTuueckux peKoMeHAaui mo
pabore ¢ mporpammoii Videomost.

Ilpaxmuxka: ITIpoxoxaeHrEe BUKTOPUHBI 10 POMJICHHON TEME.

3.2 U3yyenune untepdeiica u padora B nporpamme 3D kommac. O030p u
pabora B nporpamme Tinkercad.

Teopusi: Yuamuecss 3HAKOMATCS C MOporpaMMHbIM oOecnedennem 3D
MozaenupoBanusi — Komnac 3D u BuUpTyallbHOrO MpPOTOTHHAPOBAHUSL JIEKTPOHHBIX

cxeM - ThinkerCad. U3y4aroT uHTEpdeiic mporpaMmbl U pabOYre HHCTPYMEHTHI.
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IIpaxmuxka: Pucyrot 3D aetanu 1js1 CBOMX IPOEKTOB, yUaTCsl COXPAHATh UX B
pa3nuuHbIX (popmaTax, CO3Jal0T BUPTYAJIbHBIE CXEMbI 3JEKTPOHHBIX YCTPOWCTB U
MPOBEPSAIOT UX PAOOTOCTIOCOOHOCTb.

Jucmanyuonnoe 3anamue.

Teopusa: Ownnaitn nexkuus. BupeomHcTpykinuss mo paboTe B Mporpamme
Kommnac 3D, TinkerCAD.

Ilpakmuxa: O6yuaronuecs ycranaBinupatoT Ha cBou [IK ITO Kommac 3D,

BbruepuuBatot 3D neranu. CnaroT paboTtsl Ha ipoBepKy uepes coil. Cetb VK.

3.3 U3yuenue untepdeiica u padora B nporpammax: RDWorks. (ITIO xis
U3rOTOBJIEHNs AeTajell HA JazepHoM obopynoBanun), CURA (ITO aas padoTsl
Ha 3D npunTtepe), ArtCam (ITO ajas paéoTsl Ha ppe3epHom cTanke ¢ UITY).

Teopus: Ydamyecs 3HAKOMSTCSI ¢ IPOrpaMMHBIM obecriedernneM RDWorks.
(ITO pgns m3rotoBneHus: Aetaneil Ha yazepHom obopymnoBanuu), CURA (I1IO mus
pa6otsl Ha 3D npuntepe), ArtCam (I1O st pabotel Ha dhpesepHoM ctanke ¢ UITY).

Ipaxkmuxa: VI3ydarorT uaTEepdeiic mporpamMm, ydyaTcs UMIOPTUPOBATH (paitibl
U noAroTaBnuBath cBou 3D moxenu ans neyatu Ha 3D nmpunTepe M nazepHON pe3ke
i ppe3epoBanHuio. M3roTaBnmBaOT CBOM €Ty Ha 000PYAOBAHUH.

ﬂucmaHquHHO€ 3ArRAMue.

Teopus: OunnaitH nekuus. BuaeowmHCTpykius 1o paboTre B IporpaMmme
RDWorks, CURA

IIpaxmuxa: O6yuaromuecs: yctanaBiauBaioT Ha cBou [IK TIO RDWorks,
CURA, noaroraBnmuBarT co3nanubie B Kommac 3D daiiner getaneit mis paboThl Ha
3D nmpunTepe u nazepHom ctanke. Crnarot paboThl Ha mpoBepKy uepes coll. Cets VK.

3.4 TIpoekt «MoOMIBHBI POOOT».

Teopusa: Ywammmcs mpejjaraerca coOpaTb CBOETO TMEepBOro podOoTa Ha
wiargopme Arduino, crocoOHOTO TEepeaBHTaThCS IO 3apaHee 3aJ0KCHHOTO
porpaMmme.

lIpakmuxa: Ydamuecs coOuparoT pod0Ta, U3roTaBIUBAIOT ISl HETO YePTEKU

neTanei, mporpaMMHUpYIOT poOoTa.
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Jlucmanyuonnoe 3anamue:

Teopusa: Ounaiin nexkuus. Pa30op OCHOBHBIX MojeNeld MPOrpaMMHUPYEMBIX
poOOTOB,  HUCIOJIB3YEMBIX  JATYMKOB M HCIOJHUTENIbHBIX  MEXaHU3MOB.
[IpenocTaBneHne TAMUYHOTO KOJIaKa MPOrpaMMHUPyeMOro pooora.

lpakmuxa: OOy4arougecss coOUpalOT CXeMy MOOWIBHOTO poOoTa WU
YCTPOWCTBA, THINYT TMPOTPAaMMHBIM KOJ €ro ympasieHusa. lIpemocraBisitor
pe3ynbTaThl cBOEH paboThl yepes coll. cetb VK.

3.5 TBopueckuii MpoeKkT: cOOpPKa cBoeii cXeMbl M JeMOHCTpalUsl ee
padoThI.

Teopusa: O60011IeHNE MPOiIeHHOr0 MaTeprana. becena ¢ oOyyaromuMucs Ha
TEMY pa3padOTKU KaKoro-inbo CBOETo MpOeKTa.

IIpakmuxka: Ydamuecs BbIOUPAIOT CBOM MPOEKT pa3palaThIBAIOT €r0 CXEMY,
coOUparoT, IPOrpaMMHPYIOT U AEMOHCTPUPYIOT €0 paboTy.

Jlucmanyuonnoe 3anamue.

Teopusa: Owunaiin Oecena. IlogBoasitcss uTorm pabOThI TPETHETO MOIYJIS.
Cpenn oOyyaromuxcsi TPOBOAUTCS MO3TOBOM INITYpM Ha TEMY BBINOJHEHUSA
MHIMBHUIYaJbHOTO 3aJaHUS.

Ilpakmuxa: OOydawomuecs BBITIOJHSIIOT HWHIWBUAYyaJIbHOE  3aJlaHUeE,
3aIIMINAIOT CBOM IPOCKTHl OHMaiH. IIpegocTaBistoT pe3yapTaThl CBOCH pPabOTHI

yepes coil. cetb VK.
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MeToanyeckoe odecneyeHne MPOrpaMMbl

dopma ¥ MeToABl 00yUEHHUs BHIOMPAIOTCS B 3aBUCUMOCTH OT YPOBHS 3HAHHM
yaamuxcs. C  1enplo TOOYXKACHHS ydalmuxcs K CaMOCTOSATEIBHOMY ITOHCKY
uHQOpPMAIIMM W OCO3HAHHOTO BBHIOOpAa TIPOEKTa TMPU PENICHUH IOCTaBICHHOM
TEXHUYECKOW 3aJlayd, MPEAOCTABISIOTCS BUACOMATEPUAIBl M CXEMbl aHAJIOTHYHBIX
YCTPOWCTB.

[Tpu mpoBeAcHUM 3aHATUH, OOYUYAIOIIUMCS TPEIOCTABISICTCS JTHIAKTHUCCKHMA
MaTepHall: CXEMbl U YEPTEC)KH Pa3TUYHBIX YCTPOMCTB, METOJUYCCKHUE MaTCPHAIbI U
JOCTYI K MHTEPHET pecypcam.

OOyyeHne Ha JIaHHOM Kypc€ TIPOBOJIUTCS C HAPACTAIOMIUM YPOBHEM
CJIOKHOCTH, YTO IO3BOJISICT TOCJE MPOBEJACHUS TCCTHPOBAHUS HA MEPBOM 3aHATHU
OTIPEJICTUTHCS ¢ MOYJIEM 00YUICHUS JAaHHOM MPOTrpaMMBI.

Mamepuanvno-mexnuueckoe obecneuenue npocpamm: CETeBoe

JUist  ycremHoro ycBOEGHHsSI MaTepHalia JIaHHOW MpOrpaMMbl, pPean3yrTCs
CJIEIYIOIINE METOIbI:

- HO UCMOYHUKY NOTYYEHHBbIX 3HAHUIL'

Jlexiuu, 6ecena ¢ 0OydarOMUMHUCS, HATTISIIHBIE U IPAKTHYECKUE TTOCOOUS.

- 1O cnOCo0y opzaHu3ayuu NO3HABAMENbHOU 0esAMeNbHOCIU.

— pasBuBaroree oOydeHuwe (NMPOOJEMHBIM  TMOAXOM, IPOCKTHAsA U
HCCIICIOBATEIILCKAS JICSITEIIBHOCTD);

— muddepenimpoBanHoe  o0ydeHHe  (MHOTOYPOBHEBBIE  yPOBHEBBHIC
IPyNIOBBIC U WHIAUBUIYaJTbHBIC 3a]JaHNUs);

— UTPOBBIE METO/IbI (KOHKYPCBI, COCTA3aHUSI, TECTUPOBAHUE).

CpencrBa o0y4yeHus:

— TUIAKTHYECKUE MaTepUallbl;

— METOJINYECKHE Pa3padOTKH;

— CETEBBIE PECYPCHI;

— y4eOHO-TeMaTHYSCKUHN TIJIaH.
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MarepuajibHO — TEXHUYECKOe o0ecnieueHue 00pa3oBaTeIbHOI0 mpouecca.

Ne | HaumeHOBaHMe M CPeACTBA MaTepHAJIbHO-TexHNYecKoro | KosinuecTBo
n/m oGecrneyeHust
1. bubauoreunsblii GoHxa

1 | «OcHOBBI IPOTPaMMHUPOBAHKSI MUKPOKOHTPOJICPOBY 1
VY4eOHuK a1 00pa3oBaTebHOrO Habopa «AMIEpKay,

Mocksa 2013

2 | Meronuueckue nocodus «MIHTEpHET Bemiein» 5

3 | Meronuueckue nocobust «KOHCIIEKT Xakepay 5

4 Monuk C. - [Iporpammupyem Arduino. IIpodeccuonanbuas 1
pabota co cketyamu 2017

5 |Ilerun B. - Arduino u Raspberry Pi B nmpoekrax Internet of 1
Things 2016

2. Texnuyeckue cpeacTBa 00y4eHUs
1 | IIpoekrtop 1
2 | HoytOyk 7
4. O6opynoBanue Kjacca
1 | Habop «Ammnepka Z» 5
2 | Habop «MuTepHer Bemiein» 5
5. IlporpammHoe obecnieueHme A5 TUCTAHINOHHOTO 00yUeHM I

1 | Trello -o61aunas mporpamMma Juis yIpaBIeHHs IPOCKTaMH.

2 |Snap4Arduino - wMoauduKanus BH3YAIbHOTO  s3bIKA
IpOrpaMMHUpPOBaHUs  Snap, KOTOPBIM MO3BOJSET JIETKO
B3aMMOJICHCTBOBATh MPAKTUYECKH CO BCEMHU BEPCUIMHU
MakeTHbIX aT Arduino. C#.

3 |TinkerCAD - CumynsTop 3nekTpoHHBIX cxeM Arduino u 3D
MOJICITUPOBAHMSI.

4 |Cpeocmea 6udeo-KoHpepeHycesasu:

Sunekc. Tememoct - https://telemost.yandex.ru/
Buneos3sonku Mail.ru - https://calls.mail.ru/
Webinar Meetings - https://webinar.ru/
Buneomocrt - https://www.videomost.com/
5 |Coyuanvuvle cemu u MecceHOMcepvl, 6 M.Y. Hymem

COI’lpO@OOdeeHMﬂ memamuyecKux coo6u;ecm6 6 CoyUuailbHblX
cemsix.:
https://vk.com/;
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https://ok.ru/;
Viber;
Telegram Messenger.

Cepeucu, noseojirouue I’lpO@O()MI’I’lb aucmaHI/ﬁ/lOHHbllj
KOHMPONb 3HAHUU 00YHAOWUXcs 6 ueposou ¢opme 6
Gopmame K6uU3a UIU BUKIMOPUHDL:

https://myquiz.ru;

https://quizizz.com,

https://kahoot.com,

https://www.skillterra.com;

https://learningapps.org.
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https://kahoot.com/

4.

w N

Cnmcox McnmoyIb3yeMon JIUTepaTyphl
«OCHOBBI TPOTPAMMHPOBAHUS MHUKPOKOHTPOJUIEPOBY» YUYEOHUK MJis
oOpazoBaTebHOTO Habopa «Amnepka», Mocksa 2013;
Mounk C. - IIporpammupyem Arduino. IlpodeccuonansHas pabora co
cketyamu 2017,
[Tetun B. - Arduino u Raspberry Pi B npoekrax Internet of Things 2016;

«PyxoBoacTBO A1t HaunHaromux» ['epoept [unar, 2005 r.

HNuTepHer pecypcebl

. http://snap4arduino.rocks/

. https://amperka.ru/

. https://www.tinkercad.com/

anpexTop Becenosa O. A.
C=RU, O="TBOY COLL Ne1 ""
O6pasoBaTtesnbHbI LLEHTP"" C.
Cepruesck”, CN=gunpektop
Becenosa O. A,
E=school1_serg@samara.edu.ru

OCHOBaHWe Ans noanucaHus
‘ \ 00b08f9c105c2ff4b4
2022.05.31 17:57:35+04'00
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