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Paznes 1. KoMnuieke 0OCHOBHBIX XapaAKTEePHCTHK NPOIrPaMMbI

1.1. [TosicHUTEILHASA 3aNIHCKA
Hanpasaennocmo npozpammst - TeXHUHECKas
Hanpasienue - poOOTOTEXHUKA
Ypoeens obyuenusn - 6azoBwliit (001IEKYILTYPHBIH)

Ilpocpamma  paspabomana 6 coomeemcmeuu co  CAeOyIOUUMU
HOPMAMUGHBIMU OOKYMEHMAMU
- MenepanbubiM 3akoHOM OT 29 nekabpsi 2012 r. Ne 273-®3 «O6 ObpaszoBanunu
B Poccuiickoit Dejiepannn»;
- KoHuenuuen pasBuTus JIONOJHUTENLHOTO obpaszosanusi jercit 10 2030 ronaa.
Vreepxaena Pacnopsokenmem Poccwiickoit @expepaumn ot 24 anpens 2015 r
Ne 729-P.
- [Ipukazom MunucTepcTBa 0OpasoBanns u Hayku Poccuiickoit ®deaepauuu OT
9 wHosabpa 2018 r. Ne 196 «OO0 yTBEepkACHHMH TMOpsJKAa OpraHU3alUH |
OCYIICCTBJICHUS ~ 00pa30BATCIBbHOH  JCATCIBHOCTH MO  JOMNOJHHUTCILHBIM
00mreobpa3oBaTeIbHBIM TPOrPaMMaM»;
- [Tucemom ot 18 mHosOpst 2015 r. Ne 09-3242 MusnucrepcTBa 00Opa3oBaHHs
n Haykun Poccuiickoit ¢eaepauun, MunuctepcTBa 00pa3oBaHMA W HAyKH
Poccuiickoit ®eaepaumn ot 11.12.2006 r. Ne 06-1844 «O npumepHbIX
TpeOOBaHUAX
K MporpaMmam JOMOTHUTEIIBHOTO 00pa30BaHHA ACTCH»;
- [loctanoBneHne ['1aBHOTO rocyaapCTBEHHOrO CaHMTApHOro Bpaya Poccuiickoi
Oenepaunn ot 28 centabpa 2020 roga N 28 OO0 yTBepKIEHHMH CAHMTAPHBIX
npaBun  CII 2.4.3648-20 "CauuTapHO->1HAEMHONIOrHYECKHE TpeOoBaHHS K
OpraHu3alMsaM BOCHUTAHUST M OOyuYeHus, OTAbIXa W O3/0pOBJIEHHA JeTeH |
MOJIOJAEKH";
- Pacnopsukenuem MunuctepcTBa oOpasoBaHuss M Hayku XaOapoOBCKOIO Kpas
or 26.09.2019 r. Ne 1321 00 yTBepKICHHUU METOAUYECKHUX PEKOMEHIAlUi
«[lpaBuna  nepcoHMPUIUMPOBAHHOrO  (PUHAHCHPOBAHHUS  JIONOJHUTEIBLHOIO
o0Opa3oBaHMs JIeTel B FOPOJCKOM OKpyre, MyHHLMIIAILHOM pailone XabapoBckoro
Kpas».
- [lonoxkennem 0  JIONOJHUTENLHON  00Ie00pa3oBaTeNbLHOW  Mporpamme,
peanusyemoii B XabapoBcKkoM Kpae
- Yerasom MBOY J10J] CIOT, yrBepxkaennoro Ynpasienuem oOpazoBaHus
aaMuuucTpaiuu XabapoBCKOro MyHMUMNAILHOrO paiiona XabapoBckoro kpas
or 14 nexadps 2018 roxa Ne 232.
AKTYAILHOCTH HPOrPpamMMbl

B CBA3M ¢ aKTUBHBIM BHEJPEHHEM HOBBIX TEXHOJIOI'MH B KM3Hb 0011leCTBA U

YBEJIIMYCHHEM TMOTPEOHOCTH B BBICOKOKBAIH(HIMPOBAHHBIX  TEXHHYCCKHX
CHELMAIUCTAX, AKTYaJIbHOH CTaHOBUTCA 3anavya (OPMHUPOBAHHMA Yy MOAPOCTKOB
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HH)KeHepHoro MeiuuieHusi. HenpepeiBHOe oOpa3oBaHue B cdepe poOOTOTEXHUKH
MO3BOJIACT PEIINUTh 3Ty NPOOJIEMy M 3aMOJHHUTh TNPOOENbl MEXKIYy ICTCKHMH
yBJICYEHUSIMH U cepbe3Hoil BY30BcKkoi# noAroToBkoii.
Ileans nporpaMmabl

Pa3BuTHE HHKEHEPHOINO MBIIUIEHUS M TBOPYECKHX CHOCOOHOCTEH,
00y4arIMXCA MOCPEACTBOM KOHCTPYHPOBAHHUSA U IPOrPaMMHUPOBaHUs pOOOTOB Ha
nnargopme Arduino.

1.2. Hean u 321241 NIPOrpaMmbl

Henav npocpammer - HayunTh pedAT TPaMOTHO BBHIPA3HTh CBOK WJICHO,
CIIPOEKTUPOBATh €€ TEXHHYECKOE M NPOrpaMMHOE PEIICHHE, peanu3oBaTh €¢ B
BHJIC MOJICITH, CTIOCOOHOH ()YHKIIMOHHPOBATS.

3aaun nporpaMMsbl
Jduunocmuvie:

- Ppa3BUThb TBOPYECKHE CHOCOOHOCTH  oOywaromuxcsi, Tpyaomoodue,
LeJICYCTPEMIICHHOCTh, HHULIHATUBY H CAMOCTOSATC/IBHOCTD;

- chopmuposaTh HOBAaTOPCKHI MO/IX0/1 KO BCEM cepam
JKHM3HEIeSATENIbHOCTH YelIOBEeKa;

- JlaTh YCTAHOBKY HAa aKTHBHOE€ CaMO00pa30BaHuE;

- BOCMHMTATh YMEHHE paboTaTh B KOJJICKTHBE, Y3(P()EKTHBHO pacnpeaciiThb
00513aHHOCTH;

- - COJIEHCTBOBATH MPOPECCHOHAILHOMY CaMOOIIPE/IEIICHHIO.
Memanpeomemunwie:

- pa3sBUTh  HMHTEPEC K  HAyYHO-TEXHHYCCKOMY,  HH)KCHEPHO-
KOHCTPYKTOPCKOMY TBOPYECTBY,

- copmupoBath  OOlICHAYYHBIC M TEXHOJIOIMYECKHEC  HABBIKH
KOHCTPYMPOBAHUS U POEKTHPOBAHMSI,

= CTHMYJIMPOBAaTh TO3HABATEIBHYK) AKTHBHOCTH Yy4alUXCA MyTEM
BKJIKOUCHHSA MX B Pa3/IMYHbIC BU/bI IPOCKTHOMN JCATCIBHOCTH;

- - yriayOuTh 3HAHMSA, TOBBICHTH MOTHUBALMIO K OOYYEHHIO IyTEM
MPAKTUYECKOr0 MHTEIPUPOBAHHOIO NPUMEHEHUs 3HAHUH, [OJIYYEHHBIX B
pa3iiMuHbIX OOpasoBarebHbIX O0JjacTax (Maremaruka, (usuka, uHpopMaTHKa M
TEXHOJIOTHSA ),

- - pa3BUTh CrIOCOOHOCTb CTABHTH nepeja co00H KOHKPETHBIC 3aJa4yH M
J00MBATLCS UX BBITIOJIHEHUSI.

IlIpeomemuswie:

- O3HAKOMMTb C MpaBwiamMH Oe30onacHOW paboThl ¢ HMHCTPYMEHTAMH M
npudopaMu (3JICKTpONas/ibJAbHHUK, MYJIbTUTECTEP, 3D npuHTEep U 11p.);

- chopMupoBaTh  KOMMETCHLMH, HeoOXoaumblie Uit paboTel ¢
3JIEKTPOHHBIMM KOMIIOHEHTAMH H YCTPOHCTBAMH;

- 00y4HTH OCHOBAM JJIEKTPOTEXHUKH U IEKTPOHUKH;



- [aTh IEPBOHAYAIbHBIC 3HAHUA O KOHCTPYKUUH POOOTOTEXHUYECKHX
YCTPOMCTB;

- HAy4YuTh TipuemaM cOOpKM M NpPOrpaMMHpOBaHMs POOOTOTEXHHUYECKHX
YCTPOMCTB;

- 00y4HMTb OCHOBHBIM NpUéMaM pa3padOTKM annapaTHOH M MPOrpaMMHOH
4aCTH aBTOMATH3UPOBAHHBIX KOMILICKCOB;

- Ppa3sBUTh HABBIKM QJITOPHTMHU3ALMHM 3ajJa4 B CpeAc MPHKIAJIHOIO
NpPOrpaMMUpPOBAHUS;

- 00yuuTh HaBbIKaM 3D MOIIIMpOBaHUs U NIEYATH;

- OPraHu30BaTh pa3paboTKy TEXHHYECKHX MPOEKTOB.

1.3. YueOusnii mjian

Ne KonnuecTBo yacoB ®opma
Pasnen
n/m aTTeCcTaluu
Bceero | Teopus | [lpakTuka
1 BBo/iHOE 3aHsiThe 3 3 -
TeKy1as
2 | OcHOBBI AIEKTPHUECTBA 12 6 6 S
aTTecTauus
TeKy1ias
3 | OcHoBbl HHPOPMATHKH 6 3 3 3=
aTTecrainms
BBenenue B ——
R pOOOTOTEXHUKY Ha 6 3 3 Y
; arTecTauus
iaropme Arduino
Bsenenne B TEKy1as
5 o 30 12 18 Y
POIrpaMMHPOBAHHE arrecraius
6 ANrOpuTMEI B 12 3 9 TeKyuas
MPOrpaMHPOBAHHH arTecTauus
[IporpammupoBanue MPOMEKYTOYHAs
| Wi o 72 27 45 i
Arduino aTTecTauns
OINOJIHUTEILHBIE TeKy1as
g | A ! 36 | 12 24 yi
yCTpOMCTBA arrecralus
[TporpammHoe
TeKylas
9 | ynpasienue poboTom 21 6 15
; aTTecTanus
Ha Arduino
MPOMEKYTOYHAs
10 HUrorosoe 3ansitue 6 3 3 arrecraius
TECTUPOBAHUE




1 BricTaBku 12 i 12
CopeBHOBaHHUS
Bcero 216 78 138

1.4. Coaepxkanue nporpaMmsi
1. BBoaHoe 3aHsITHE

Teopus: Wucrpykraxu no Th. Ilpasuna noseaenus yuammxcs. [lpasuna
paboThI B JIOKAJILHOM CETH.

2. OCHOBBI YJICKTPHYECTBA

Teopua: DnexTpuuecKwi 3apsan, iekTpuyeckoe mone. [IpoBoaHMKH H
JOWDJICKTPUKH, SCKTpHUYecKHi TOK. CHia TOKa, HamnpsKeHHE, CONMPOTHBIICHHE,
3akoH Owma. Hcrounmku nwuranus. [lTousrtHe cBeTojHoja, NPUHLKI JICHCTBHS.
[lapannensHoe M nociejgoBarensHoe coeauHenue. Jlenurens HanpsokeHus.
[Torenumomerp.

Ilpaxkmuka: COopka 37IEKTPHYECKOH LENH co cBetoaumoaoM. H3mepenue
TOKa,  HampsuokeHUst W conpotuBicHus. COopka  napajuieibHOH U
nocnenoBarenbHon 1enu. COopka fenuTens HanpsKeHWus C MOTEIMOMETPOM M
CBETO/IMO/IaMH.

3. OcuoBbl HHPOPMATHKH

Teopusn: AnnapatHoe obOecneuenue IIK. MukpokoHnTpoiep. SA3biku
pPOrpPaMMHPOBAHHSL.

Ipakmuxka: Pabora B OC Windows. 3anyck npwiokenuid. YcraHoBKa
000py/10BaHusl U JIpaliBEpPOB.

4. Beegenue B po0oToTexHury Ha naargopme Arduino

Teopua: Buasl M HasHauyeHUs poOOTOB, HX TI0Jb3a JUIA 4YEJIOBEKa.
Ctpykrypa poOOTH3MPOBAHHBIX YCTPOHCTB, CMOCOOBI ymopaBicHHS pPoOOTOM.
YerpoiiceTso miarst Arduino.

Hpaxmuxka: Tlogknoyenne pasjivuHbIX MCTOYHHUKOB nUTanus K Arduino.
JlemoHcTpalms BO3MOKHOCTEH poOoToB Ha ruiatrdopme Arduino. JuctanuuoHHOe
yIpaBJICHHE ABYXKOJICCHBIM POOOTOM.

5. Beienue B nporpaMmMHpoBaHHe

Teopus: OcHOBHbIE NMOHSTHS, S3bIKH BLICOKOTO M HM3KOro yposus. Cpena
nporpaMmmupoBanus  Arduino IDE. Crpykrypa mnporpammbl  Ha  Arduino,
onepatopsl setup() u loop(), cunrakcuc saspika C. Tumbl JaHHBIX, KOHCTAHTHI,
nepeMeHHble U X THIbL. OyHKIUK U onepaTopsl B A3bike C. [locieaoBaTenpHbIi
nopt, MoHuTop mopra. Mcnonb3oBanue ¢ynkumi Seral mis obmeHa TaHHBIX
Arduino ¢ KOMIIBIOTEPOM, BbIBO/1 HH(OPMAIIMK HA SKPaH KOMIbIOTEPA.

IHpaxkmuxa: Muraoumii cseroauoa, cerodop. Masuok ¢ HapacTarouieit
APKOCTbIO. KOHCTPYKIHSA ¢ HECKOJIBKMMH CBETOAMOAAMH, HAITUCAHHE MPOTPaMMBbI
ans  ceerodopa, perumctp casura 74HCS595. HcenmomezoBanme ¢yHKOHin ¢
pa3jMYHbLIMHU THUIIAMM TIEPEMEHHBIX M KOHCTAHT B IporpamMmupoBaHuu. Boj



JaHHBIX Ha Arduino M BBIBOJA JAaHHBIX Ha 9KPaH KOMIIBIOTEpa IMPH TMOMOIIH
MOHHTOpA MopTa.
6. AITOPHTMBI B IPOrpaMMHPOBAHHH

Teopua: Buapl  anropuT™MoB,  BeTBieHMsl, UHKIbl.  Oneparopbl
apudMeTuyecKue, J0ru4ecKue, CpaBHEHHs.

Ilpakmuka: CocTaBleHHE aNrOPUTMOB B BHJIEC TEKCTa M OJIOK-CXEM.
Hamucanue nporpaMmm ¢ ucnons3oBanueM ycnosuit if else u switch case, uukinos
for, wile u do wile. [IpepbiBanue nukinoB npu nomouy break, nepexo/bl goto u
continue.

7. llporpammupoBanune Arduino

Teopua: TpexuserHsni ceroamon. UIMM. Jlatuuk wusera. YcTpoicTBO
(oropesucropa.

Uudpakpacuwiii  cBetojmox wu  npuemuuk. Mudpakpacuwiii  garumk
aBukenus. Yerpoictso ¢goropesucropa. [loreHuuomerp, AeanuTenb HanpsKeHHs.
YerpoiictBo nbeszousnyuaress. [lporpammupoBanue Arduino ¢ ucnonb3oBaHHEM
nukiI0B U ycnopuid. [lonarue myascapa. Motopel. [latunk naknona. Tepmucrop.
JlaTuuk TeMmmepaTtypbl M BJIAXKHOCTH. TpaH3HCTOpPbI OWIIONIAPHBIE W TOJCBBIC.
KHonounslif nepekiovaTelb M €ro HCIoib30BaHHE TPH CO3/IaHUM  [POEKTOB.
JpebGesr koutakTtoB, oOpaborka apebe3ra KOHTAKTOB KHONKH., OOBeKTHO-
OpHEHTHpPOBaHHOE nporpaMMmupoBanue. KHonka kak kak o0bekT. bubnnorekn B
s3pike C, MX Ha3HAYCHHE H MPHMCHCHHE.

Ipakmuka: Co0opka cXeMbl C TPEXIBETHBIM CBETOAHOIOM. YIIpaBlICHHE
APKOCTBIO cBeueHus cBeroauona npu  nomowu UM, Tloakmouenue wu
kaMOpoBKa jaTyrka usera k Arduino.

COopka cxembl ¢ HH(PAKPaCHBIM CBETOAMOIOM H MPUEMHHKOM, Nepeaaya
curHaaa Mexay asyms rmataMu Arduino. [Toakmouenue UK gatunka IBHKESHHS K
Arduino. COopka cxemsl BkJItOucHHsi cBeroamona npu nomoumm MK garumka
JIBUZKEHMSI.

COopka cxembl W HamucaHue nporpaMmsl s GorTopesucropa, co3gaHue
OpOeKTa C MCMNOJIb30BAHHEM CBETOAMOAOB H (orope3uctopos. HM3mepenue
OCBCHICHHOCTH TIpH moMoinn (otopesncropa. [IpoekT HOUHOTO CBETHIBHHKA C
MCIOJIb30BaHueM notenmomerpa. [poekt «beryimii oronex».

[oaxkmouenue nwezousnyuarens Kk Arduino. Lluknsl. «Mep3koe nmuanuHoO».
TepMeHBOKC.

Hanucanue nporpamMmsl [Uisl YIpaBJICHHUs LBETOM CBETOAHOJA C MOMOILBIO
MOHHTOpA MopTa.

[ToakmodeHyne JaryMka HAKIOHA, TEPMHUCTOpPA M JaTyMKa TEMIEpaTypbl H
BiakHOCTH K Arduino. CO0opka cxembl ¥ HanmMcaHUe NPOrpaMmbl JUIS W3MEPEHHUs
TEMIIepaTyphl H BJIaKHOCTH.

COopka cxeMbl Ha MOJICBBIX TPAH3UCTOpAX /I YIPABICHUA MOTOPaMH.
Co3znanue JABHKYILIEHCS CaMOXO0/IHON TenekKu. [IporpammupoBanue ABHXEHUS 110

KBajpary, 1o Kpyry.
Hcrnonb30BaHHe KHONOYHOIO EPEKIIIOYATENS [IPU CO3/1aHUH ITPOEKTA.
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OO6pabGoTtka gpebGe3ra KOHTAaKTOB OJHOH M HECKOIBKHMX KHOIIOK,
B3aMMO/ICHCTBHE MEK LY MporpaMMHBIMH O10kamu. Co3zanne OMOIHOTEK.
8. /lonosHuTeIbHbIE YCTPOICTBA

Teopun: Cemucermentunli unaukarop. XK-nucnnein. [lpaiisep moropos
(«Motopummna»), ycTpoiictBO M HasHayenue. CepBompuBoabl M HMX
ucnonb3oBanue. JAucTaHIMOHHOE yripaBiaeHHe podoToM. Moayau Bluetooth u Wi-
Fi. becipoBoAHOMN MKONUCTHK.

Hpaxkmuxa: lloaxnioyeHne CEMUCErMEHTHBIX UHMKATOPOB K Arduino, cuer
ot 0 10 99. INoakmouenue XKK-aucres k Arduino, BeiBoa undopmauumn Ha JKK-
JUCTUICH.

[Tpoext ¢ wucnons3oannem JKK-aucries M gatumka Temmepatypbl H
BJIQKHOCTH «DJICKTPOHHBIN TepMomeTp». COopka IBYXKoJiecHOro podora Ha
«Motopmmge» u  Arduino. Coszanme Oubimorekn «Mortopuminga» s
yrpasjieHus JByxkosiecHbIM poborom. [loakmouenue cepsonpusoja k Arduino.
VYnpasieHHe cepBONPUBOIOM € NOMOLLBIO MOTEHLIHOMETPA.

[IpoekT ¢ HCMOJB30BAHMEM JaTYHKa OCBCLICHHOCTH, TEMIICPATyphl H
BJIQJKHOCTH, CCPBOMPHBO/IOB M JICKTPOMOTOPOB JUISl BBITIOJHCHHUSI ONPEACICHHOM
3a/1la4M  (BKJIIOYEHHME BEHTWJISTOpA, YIPABIEHWE IITOPAMH WM KAJIIO3H).
JlucranuuonHoe ynpasienue podorom npu nomoun UK nyasra, ucnons3oBanue
ounbmmorex mna MK myneroB. Tloakmiouenne moxmyneit Bluetooth m Wi-Fi k
Arduino. IuctanunorHoe yripasiacHue podoTom npu noMouu moaysiei Bluetooth,
Wi-Fi u 6ecnipoBosinoro jukoiictuka. Coopka pobora «DyTdosmcTay.

9. llporpammuoe ynpasjenue podorom na Arduino

Teopus: 1ludpoBoii U aHAIOrOBBIH JATYUKH OCBELIEHHOCTH. AJITOPHUTMBI
ABWKEeHHs 1o uHMM. [lpuHumn paboTbl  yAbTPa3BYKOBOrO JajdbHOMEPA.
Anroputmbl ciaeaoBaHus 3a oObekToM M 00be3na npenarcrBuil. [IpaBuia
copeBHOBaHMIT 1151 poboToB Arduino.

Ilpakmuxka: C6opka pobota juisi BwikeHust 1o jJuHuu. [Iporpammuposanune
JaTYMKa OCBELIEHHOCTH, OOHapyKeHHE TEeMHOH JMHUH, JBHIKEHHE 10 TEMHOM
auHuM. [IBHKCHHE M0 3a1aHHOH TPACKTOPHUH.

[Tonkmouenne Y3 npansHomepa k Arduino, W3MepeHHE PacCTOSHHS 10
oobekta. COopka u nporpammupoBanue pobora ¢ VY3  jnanbHOMEpOM,
oOHapyxkeHue O00bLEKTOB, Cle/0BaHHE 3a O00bLEKTOM, OOHapykKeHHEe H 00be3]l
NPEnsTCTBHS, ABUKEHHE 110 JTAOUPHHTY.

10. UTorosnie 3aHsiTHE

Teopua: Unctpyktaxu no Th npu npoBeacHHUH MacCOBBIX MEPONPHATHIA.
ITpaBuia copeBHOBaHMH.

Ilpakmuka: 3ammra NpPOEKTOB, [POBEJACHHE  3aYETHLIX  3a€3/I0B,
copeBHoBaHus «PobodyTrdon», «Tpaekropus», «Kerenbpuur».

11. BeictaBku. CopeBHOBaHHSA

Ilpakmuxa: Yuactue B BbiCTaBKax ¢ npoektamu: «HouHON CBETHIBHHUKY,

«beryuimii oronek», « INEKTPOHHBIH TepMOMETP», «Bentunsitopy, «Kamozm».



BHyTpeHHHe cocTA3aHUA M OOLICTOPOJACKHE COPECBHOBAHMs IO TEMaM:
«Pobogpyrbon», «Tpaektopus», «Kereappuur», «Munn-cymo», «Jlabupunat» n
«Cxnanckoit pobory.

IIporuo3upyembie pe3yJibTaAThl H CIOCOOBI HX POBEPKH

ITo oxonuanum 1-ro roga, odyuaiommue Oyayr

3HamMb:
- mpaBuwia H Mepbl Oe3omacHocTH mpH pabore ¢ 3ICKTPOOOOPYIOBaHHUEM C
MHCTPYMEHTAMHU ¥ NpHOOpamMu (2J1eKTponasuibHUK, MYJIbTHTECTEp, U TIP.);
- POJIb U MECTO POOOTOTEXHUKH B JKHU3HH;
- OCHOBHBIC XapPaKTEPUCTHKH MHKPOKOHTPOJUICPOB, TPAH3HCTOPOB, IHOJOB,
MHKPOCXEM H ..
- OT/CJHbHBIC Y3IIbl M JIeTaJii POOOTOTEXHHHYECKMX YCTPOHCTB W METOJUKY
MPOBEPKH X pabOTOCIIOCOOHOCTH;
- OCHOBBI ITPOrpaMMHPOBAHUS PODOTOTEXHUYECKHX YCTPOHCTB;
- OCHOBBI fA3bIKa nporpamMmupoBanus C.
ymemo:
- TPaMOTHO TIPUMEHSTE 3JCKTPOHU3MEPUTEIBHBIC TIPHOOPBI;
- CaAMOCTOSATEILHO HM3rOTAaBIMBATh NPOCTHIE MOJIEIM CHCTEM YIPABICHUS W3
rOTOBBIX YJEKTPOHHBIX KOMIIOHEHTOB;
- CaMOCTOATEJIBHO MPOTPAMMHUPOBAaTh MUKPOKOHTPOJIIEPHI Ha sA3bIke C;
- TpOrpaMMHpPOBaTh COOpPaHHBIC YCTPOHCTBA TOJ 3adaud HAYaJIbHOTO YPOBHSA
CJIOKHOCTH.

LS. [Lianupyembie pesyabTarhbl
IHamy:
- mpaBuiaa M Mepbl Oe3omacHoCcTH npH paboTe ¢ IICKTPOoOOOPYIOBAHHEM C
HHCTPYMCHTAMH ¥ TpuGOopaMu (3IEKTPONasuIbHUK, MYJIBTHTECTEp, H TIP.);
- POJIb ¥ MECTO POOOTOTEXHHKH B KH3HH;
- OCHOBHBIE XaPAKTEPUCTHKH MHKPOKOHTPOJUIEPOB, TPAH3UCTOPOB, IHOJOB,
MHKPOCXEM H Ip.;
- OTACHBHBIC Y37l M JCTaM POOOTOTCXHHYCCKHX YCTPOHCTB W METOIUKY
MPOBEPKH MX pabOTOCIIOCOOHOCTH;
- OCHOBBI ITPOrpaMMHUPOBAHUS PODOTOTEXHUYECKHX YCTPOMCTB;
- OCHOBBI si3bIKa nporpaMMuposanus C.
ymems:
- IPaMOTHO NMPUMECHSATH ICKTPOHU3IMEPHTEIbHBIC TPUOOPSI;
- CaMOCTOSATECIBHO HM3TOTaBIMBATL MPOCTHIC MOJICIM CHCTEM YIpPaBICHUs W3
FOTOBBIX EKTPOHHBIX KOMITOHEHTOB;
- CaMOCTOATEJIBHO NPOrPaMMHPOBAaTh MUKPOKOHTPOJIIEPH! Ha sA3bIke C;
- OporpaMMHpOBaTh COOpaHHBIC YCTPOMCTBA MOJ 3aJauyd HA4YaIbHOIO YPOBHS
CJIOJKHOCTH.

Pa3nea 2. Kommuieke opranu3anHoHHO-TIeJarorH4ecKHX YC/10BHi
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2.1. YeaoBus peaju3auyu NporpaMMmsl
Memoouueckoe obecneuenue

-tabnmuupl:  «Muraomuit - ceeroamo», «Motopmmnaa»; «Masdok ¢
HapacTarouEen SpKoCcTblo», «KOHCTPYKIMSA € HECKOJIBKHUMH CBETOHOIAMM»;
«Peructp casura 74HCS595»; «MudpakpacHslii CBEeTOAHMOA M NPHEMHHKY;
«UudpakpacHelii gatuyuk  aBwKeHUs»; «Dortopesuctop»; «lloTeHumomerp,
JCIUTE/Ib HANPKCHUA», «YCTPOHCTBO MbE30M3NYyUATEI». «DICKTPOMOTOPHI,
cepBojBMrarenu»; «Jlatuuk Temnepatypbl M BIQKHOCTH»; «TpaH3uCTOPBIY;
«Knonounslit nepexmouarensy; «O0paborka apebe3ra KOHTAKTOB KHOIMKHY;
«IToakmouenne moaynei Bluetooth m Wi-Fi m OGecnpoBogHOro KOMCTHKA K
Arduino»; «lloakmouenue VY3 nanpHOMepa K Arduino»; «DIEKTpPOHHBIH
TepMoMeTp», «CXxema Ha I1M0oJIeBbIX TPAH3UCTOPAX JIIsl YIIPABJICHUS MOTOPaMH»»

--MJUTIOCTPAIMH: «AJITOPUTMBI B BHJIE TEKCTA U DJIOK-CXem»,
- BujgeoduibMbl U Buaeopparmentol: «Buaeoypokn no Arduino»; «llpoekr
«YMHoro gaoma»; «PobGor-cobauka»; «Pobot-rycenunar»; «PoOoTbl-nayku»;
«I"ekcanony; «KonecHsrit podoT B nabupunTe»; « MUHH-aHIAPOHI.
Mamepuansno-mexuuueckoe obecneuenue
MyJibTHME/IHA-TIPOEKTOP.
mapkepHas gocka 1,5x1,5 m.
3D-npuHTEp € NPOrpaMMHBIM 00CCIICUCHHEM.
nporpaMmHoe obecriedeHue: rnporpaMmma yis TPEXMepHOro MOJIeTMPOBaHKS;
«Arduino IDE»
* o0opynoBaHHE U U3 pacyeTa | KOMIUICKT HA ABYX y4YalllUXCH:

L N

[ ]

. HaGop Juist u3yueHus OCHOB IEKTPOHUKH Ha ruiatdopme Arduino.
. HaGop pecypcHblii, ¢ 10NOJTHHTEIbHBIX KOMIUIEKTOB AaTYHKOB.
. [IpaiiBep MOTOPOB M CEpBOBHIaTeICH (MOTOPILNIIL), CEPBOKOHTPOILIEP.
. Akkymysstopsl Li-ion 9 B - lmr; 3,7 B — 3 .
. YHUBepcallbHOE 3apsi/IHOE YCTPOHCTRBO.
. IlepcoHanbHbIi KOMITBIOTED € BBIXOJ0M B HHTEPHET.
. Cpena paspabotkn Arduino IDE.
. DNEKTPOHHBIC KOMITOHEHTBI.
. ITnardopma juisi cOOpKHM ABYXKOJIECCHOTO pobOTa C IICKTPOMOTOPAMH.
10. Cpena s tpexmepuoro moaenuposanus 3D MAX.
11. FPV Buzeokamepa ¢ nepelaTyukoM U MPHEMHUKOM.
12. Moaynu 6ecnipoBoauoii csizu Bluetooth u Wi-Fi, mkoiicTuk.
Marepuansl A1 KOHCTPYUpOBaHUS (KapTOH, akpui, wHyp aid 3D-nevarw,
cToikH, 60nTH! U raiiku M2, M3, M4, M5 B accopTHMEHTE)

O 0N B W~

2.2. Oco0eHHOCTH peajM3aluH  I0NOJHUTEIbHOH 00pa3oBaTe/bHOM
NporpamMmsl
OcobeHHocTH opraHu3ai 00pazoBaTeIbHOIO Ipolecca:
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TpanuuuonHas ¢opma ¢ npuMeHeHHEM HH(OPMALMOHHBIX TEXHOJOIHIL, C
WCIOJIb30BAHUCM  CIICHHAJIM3HPOBAHHBIX TMPOrpaMM, MHKPOKOHTPOJUICPOB H
JJIEKTPOHHBIX KOMIIOHCHTOB, TNPHMCHACMBIX IPH TPOCKTHPOBAHWH PaA3/IMYHBIX
BCTPOEHHBIX CUCTEM YIIPABIICHHUS.

OOyueHne OCHOBAHO HA MPUHLMIAX HHTErPALlHH TEOPETHUYECKOr0 00yUeHHUs
C TpouleccaMH TNPAaKTHYECKOW M CAMOCTOSTEIbHOH  HCCIIe0BATEIBCKOI
JCATEIBHOCTH oOyuaromuxcs. YrayOJeHHOe M3ydYeHHUEe IMpeaMera MPOUCXOOUT B
COYETAaHMM C TEXHOJOrMeil NPOEKTHOH JesTeNbHOCTH JieTedl. Yuamuecs
MOCTENEHHO BOBJIEKAIOTCH B IpeAMeT B npouecce paboTel Haj COOCTBEHHLIMH
NPOEKTAaMH MyTeM CO3AaHHUA NMPOOIEMHBIX CUTYallMi B CAMOCTOATE/IBHOTO MOMCKa
PCLLICHUI.

[Tporpamma npesnosnaraer npuodperecHue HaBbIKOB 3D-MoieupoBaHust JUist
MPOEKTUPOBAHUS U KOHCTPYMPOBAHMS JICTA/ICH K HHAMBHAYAIbHBIM MIPOEKTaM.
Pexcum 3anamuii, nepuooudnocms u npoooadNCumenbnocmsy

Bcero gacos 3a KomxnuecTBo Bcero gacos 3a
ITepuon =
roJ1 3aHATHH B HEJICITHO HEJICJIO
BCEI'O 216 2 6

Dopmul yueonoit pabomut ¢ oemomu.
- KOMOMHHMPOBaHHME TEOPETHYECKUX M NMPAKTHYCCKHUX 3aHITHIA;
- naboparophble paboThl, NPEANONAraoliMe BbINOIHEHHE 3aKOHYEHHOTO
[POEKTA;
- Oecesl, IUCKYCCHH;
- MYJbTUMEIWA JICKINH;
- KOJUIEKTHBHBLIE TBOPYECKHE Jiesia M paboTa no noArpynmnam;
- npaktuueckas  pabora  ManebiMu (10 3 4enosek)
MHAMBUYAIU3MPOBAHHbIE 00pa30BaTEIbHbIC TPAEKTOPHH;
- BBICTABKH, KOHKYPChI H COPCBHOBAHUS.
Pobomut 05 copesnosanuil
- «DyrbonmcT»
- pobot s aBwxeHHus 1o «TpaekTopun»
- pobort ansa «KerenbpuHra
- pobor «Muumu-cymo»
- pobor juis iBMxKeHUSs 110 «JlabupuuTy»
- «Cknajickoi poboT»
Hpumepnvie memuvt unHOUCUOYANLHBIX NPOECKMOE HA CBODOOHYIO MEMAMUKY:
. YenosekonoaooHbie poOOTHI
. PODOTBI-MTOMONIHUKH YesI0BEKa
. POBOTH3HMPOBAHHBIE KOMILJIEKCHI
. OXpaHHbIE CHCTEMBI
. 3aImMTa OKpYyKaIOIICH Cpe/Ibl
. POBOTBI B HCKYCCTBO
. PoboTeI M TYypH3M
. [TpaBuna 10poKHOTO JIBHKEHUS

rpymniamu,

00 ~1 N B W N —
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9. CBoOOAHBIE TEMBI.

2.3. ®opma ¢puxkcauuu 00pa3’oBaTEJbHBLIX PeE3Yy/JbTATOB: PEHTHHIOBAas
tabnuua, OJKypHaln TeAarora, TpaMOThI, CEpTH(HKATel, OIaroaapHOCTH,
BH/ICO(ParMEeHTHI 3aMTMCH COPEBHOBaHMH 00yJalomumxcs.

®opMbl NIpeIbSBIeHHsT 00pPa30BATEIBLHOIO Pe3y.JbTaTa: BbINOJHCHHbIH
MPOEKT M roToBbie paboThl, y4acTHEe B COPEBHOBAHHSAX, BLICTABKAX M HAy4YHBIX
KOH(EPEHLHAX, OTKPBITHI YPOK, 3allMTe CaMOCTOATEIBHOTO TBOPYECKOrO
MpOeKTa

[TpoBepka pe3ysibTaTOB KaX/0r0 3aHSTHS TPOBOJMTCS KaK BH3YaJbHO
MyTE€M COBMECTHOTO TECTHPOBaHMsI POOOTOB, TAK W MyTEM U3Y4YEHHsS NPOrpamMM H
BHYTPEHHET0 YCTPOHCTBA KOHCTPYKIMH, CO3/laHHbIX YYalIHMUCS.

OcuoBHas ¢opma mOABENECHHA MTONOB MO KaxkJAOH TeMe — aHauu3
JOCTOMHCTB M HEIOCTATKOB YCTPOMCTB, COOPAHHBIX yUaIlUMHCH.
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[Ipunoxenune

lMpoekTMpoBaHMe LenenonaraHMa U pesyastatusHocti OO0

Yposenb Crernnduxka nenenonaranus [Tpornosupyemas
pe3yJIbTATHBHOCTh
O0wexkyabTyp | - (POPMHUPOBAHHE U PA3BHTHE TBOPHYECKHX - OCBOCHHC
HbIH cnocoOHoOCTeH AeTei, yI0BIeTBOPEHHE WX obpazoBarenbHO¥
(o3HaKOMHTEN HHAMBHyalbHBIX MOTpedHOCTE!H B MpOrpamMMel;

BHBI) MHTCIUICKTYalbHOM, HDABCTBCHHOM U (pu3HueCcKOM - nepexoj Ha 0a3oBbli
COBEpPIIEHCTBOBAHHH, (JOPMHPOBAHHE KYILTYPbI ypoBeHb He Menee 25%
3110poBoro 1 GezonacHoro obpasa KH3HH, o0yuaromuxcs.
YKPCIUICHHE 3/I0POBBS, a TAKXKC HA OPraHu3aIHI0 uX
CBOOOIHOIO BPEMEHH;

MOTHBALIMA THYHOCTH K NTO3HAHUIO, TBOPYECTRY,
TPYAY, HCKYCCTBY H CTIOPTY.

ObmexynbTyp obecrevenue npas pedeHka Ha pa3BUTHE, 0CBOEHHE

HbIH (6a30BbIi) JIMMHOCTHOE CAMOOIIPE/ICJICHUE H CaMOPCaAIM3aLIMIO; oOpasoBare/bHON
obecrievenne alanTallH K KH3HH B 00IIIeCTRE, NPOrpaMMBI;

NpoeCCHOHAIBLHOM OPHCHTALMH, @ TAKKE
BBISIBJICHHE W MOUICPKKA ACTCH, NMPOABMBILIHMX
BBIJIAIONITHECH CMTOCOOHOCTH;

BBISABJICHHUE W pa3sBHUTHE Y 00yUaOLIHXCH TBOPYECKUX
crnocoOHOCTEH M MHTEpeca K HAY4YHOI (Hay9HO-
HCCII1EI0BATEJILCKOM ) 1eSTEJILHOCTH.

y4acTHE B 00ILCTOPOACKHX
M PErHOHAJIBHBIX
MEpOTIPUATHAX HE MeHee
50% oGyuarommxcs;
BKITIOYCHHE B 9HCIIO
nobeaurenei 1 npusepos
MEPOIPUATHH HE MEHEe
10% oGywarommxcs;
nepexoa Ha yriy0ieHHbIi
ypoBeHb He Menee 25%

00yHaIOLLIHXCS.
VruyOseHHbIH obecrieyeHue yCIOBHH U1 10CTYIA KaXKI0I0 K OCBOCHHME
rno0aThHBIM 3HAHUSAM H TEXHOIOTHAM; obpa3oBaTeIbHOM
MOBBIIEHHE KOHKYPEHTOCITOCOOHOCTH BBIMYCKHUKOB MporpaMMai;
o0pa3oBaTe/IbHbIX OPraHU3aums Ha OCHOBE BbICOKOIO y4acTHe B
YPORBHA MOJYYEHHOTO 00pa3oBaHus, 00IIeropoICKHX,
c(hOPMHPOBAHHBIX JTHYHOCTHBIX Ka4€CTB U PErHOHAIBLHBIX U
COLIHAJIBHO 3HAYHUMBIX KOMIICTCHIIHIA. BCEPOCCHHCKHH

MEpONPHATHAX HE MEHee
80% obyuatommxcs:
BKJTIOYEHHE B YHCIIO
noGeaureneii U npu3epos
MCPOINPHATHIT HE MEHEee
50% o6yuaiommxcs.
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