lNocynapcTBeHHOE OI0KETHOE YUpEeXKACHUE AOMOIHUTEIBHOIO 00pa3oBaHus
JIBoper TBopuecTBa aeteit u monoaexu Konmnuuckoro paitona Cankr-IlerepOypra

YTBEPX/IEHA

npukazom JTHAuM
o1 30.05.2023 r. Ne 307-O/]

MopnuncaHo ynposoin noanucblo: CamcoHosa H.E.
DN: cn=CamcoHosa H.E., o=IbY10 ATAAMM KonnuHckoro paioHa

CM6, ou=agmuHMcTpauus, email=dtdmklp@obr.gov.spb.ru, c=RU
[Mata: 2023.05.30 16:33:30 +03'00"

Pabouas mporpamma
0 TOTIOJTHUTENBHOM 00IIepa3BUBAIOIICH MporpaMMe

«OCHOBBI JJIEKTPOHUKH U POOOTOTEXHUKH

Btoporo roga o0ydenus

Cpoxk ocBoenust — 1 rog
Bospact obyuaromuxcs — 11-13 net

Pazpabotunk(n):
[[lenenoB Makcum Uropesny,
neaaror JOMOJIHUTEIbHOTO 00pa30BaHMs



1. Ocob0enHocTH oprammsanmu 06pa3OBaTean0r0 nmpomecca BToporo roaa Oﬁy‘{eHI/Iﬂ

Ha Bropom rogy oOydenus yuamnmecs u3y4atr 0a30Bble KOMaH/bI CO3/IaHUsI COOPOYHBIX YepTexKen
B CHEUHAIM3UPOBAHHON MPOrpaMMe.

HanosnseMocTh y4eOHBIX rpynm: 15 yeyoBek.

Cpoku peanusanuu nporpammsl 1 rog, 144 yaca.

Pexxum 3ansiTiii 2 pasa B Hezleo 1o 2 yaca

Ycaosus Habopa U GopMHUPOBAHUA I'PYII NEPBOro rofa 00y4eHus

['pynma paznoBo3pacTHas: yqamuecs oT 11 mo 13 net. Yuammuecs: o0beuHSAIOTCS B Tpynmmy u3 12
yenoBeK. BoaMoxkeH 1oHabop B rpymiy BTOPOro rojaa o0ydeHus mocie codece10BaHusl.

Oco0eHHOCTH OPraHU3 AU 00Pa30BaTeJILHOIO MpoIecca

C y4eToM CaHMTapHO-3MHJIEMHOJIOTHUYECKONH OOCTAaHOBKM BO3MOXKHA KaK ayJIuTOpHas, TaK
BHeayauTopHas (¢opma 00pa30oBaTeJbHOM  JEATENBHOCTH, C HPUMEHEHHEM  3JIEKTPOHHBIX
o0pa3oBaTeNIbHBIX TEXHOJOrui (paboTa depe3 oOlayHOEe XpaHWIMIIE W HUHIWBUAYaJbHBIE
KOHCYJIbTallMK 4Yepe3 e-mail). Bueayautopnas ¢gopma paOoThl mojapa3yMeBaeT CaMOCTOSTEIbHOE
BBIITOJIHEHHE 33JaHUN yYalllMMUCS O]l KOHTPOJIEM I1e/1arora.

2. 3agauu BTOPOro roaa o0y4eHus:
Oo0yuarwmmue:

° IIOBBICUTH 10 0a30BOro YpOBHA 3HaHUA 110 OCHOBaM MCXaHUKH, ITHCBMATUKU,
QJICKTPOTCXHUKHU U IJICKTPOHUKHU,

[ SaerHI/ITB HaBBIKU 6e30nacm,1x HpI/IeMOB pa60Tm C MOHTA>XHBIMH N CJ'IecapHBIMI/I
WHCTPYMEHTaMU;

o M3YYUTh OCHOBHYIO 3JIEMEHTHYIO 0a3y HU(POBOIl 3JEKTPOHUKH;

. Hay4YUTh YATATh YEPTEIKU IUIAPABINYECKUX YCTPOUCTB.

Pa3zBuBaromue:

. CIIOCOOCTBOBATh PA3BUTHIO WHKEHEPHOT'O MBINUICHHUS B MPOIECCE COOPKH IIEKTPOHHBIX
MOJICHICH;

. CIIOCOOCTBOBATh PAa3BUTHIO MEJIKONH MOTOPUKH PYK U TJIa30Mepa MPHU BBHITIOJHEHUH PaboT ¢

SJICKTPOHHBIM MOYJICM;

. CIIOCOOCTBOBATh Pa3BUTHUIO TBOPUYECKUX CIOCOOHOCTEH B MpoIecce CO3MaHUs ICKHU3HOTO
MPOEKTA.

BocniurareabHbie:

J CIIOCOOCTBOBAaTh BOCIIHUTAHUIO TEPIEHUS U YNOPCTBA B IPOLECCE PETYIUPOBKU YacTel
MIPOCKTA;

0 CIIOCOOCTBOBATh BOCIIMTAHUIO OTBETCTBEHHOCTH, AKKYPATHOCTH, TPYAOTIO0MS.

. BOCIIUTAHUE  yBAaXCHUs K  HAlMOHAJIBHOM  KYyJbType uYepe3 3HAKOMCTBO C

TroCyaapCTBEHHBIMHU CUMBOJIAMHA



3. Copep:xanue BTOPOro roga o0y4ueHust
Tema 1. Mctopus pa3BuTHsi pOOOTOTEXHUKH
Teopus 1 yac

MecTo 31eKTPOHUKH B COBPEMEHHBIX TEXHUYECKUX CUCTEMax. Poib M 3HAYMMOCTh MHKEHEPHOTO
Tpyaa. UHxkeHepHble MHHOBALMU. 3HAKOMCTBO C FOCYJapCTBEHHBIMU CUMBOJIAMHU.

IIpakTuka 1 yac

HOBTOpeHI/Ie OCHOBHBIX IIOHSATHH IepBOro roga 06y‘-IeHI/IH.

Tema 2. Mexauuka B PoOoTOTEXHHKE
Teopus 4 yaca

YcTpolicTBO,  Ha3HAY€HHWE, TPUHIUI  PabOThl  KPUBOIIMITHO-IIATYHHOTO  MEXaHHU3MA.
Kunematnueckas cxema KILIM. [ToasukHple 1 HENOABUKHBIE IECTAM.

KynaukoBble MEXaHU3MBI. Y CTPOHCTBO M 00JaCTh MPUMEHEHHSI. BUIbI KyJIauKOBBIX MEXaHU3MOB.
KunemaTtnueckuii cunte3 npoduiis Kyiauka.

IIpakTuka 6 4yacos

Coopka momenu KIIIM w3 nerameit Lego. Usrortosnenme moxmenu KIIM wu3 moctymHBIX
MaTepHAaJIOB: OrOTOBUTEIILHBIN ATAIl.

Coopka momenu KIIIM wu3 nerameit Lego. Usrotonenme moxmenu KIIM wu3 moctymHBIX
MaTepHaJIOB: MoJIHas cOOpKa.

Coopka mogemu KIIIM u3 neraneit Lego. Kunematndeckuii cuate3

Tema 3. OCHOBBI MEKTPOTEXHUKH

Teopus 10 yacos

[TepemennbIi dneKTpUIeckuii TOK. [ eHeparopel. Yactora u dasa.

VYerpoiicTBo Tpexdas3Hoi anekTpudeckoi cetu. ®azHoe u TUHEHHOE HATIPSDKEHUE.

TparchopmaTtop. YCTpoCTBO W NpUHOMN PabOTHL.. YTIPOUIEHHBIM pacdeT TpaHcdopmaTopa.
Br160p ceuenus cepaeyHuKa.

IpakTuka 12 yacon
HccnenoBanue paboThl BUPTYaIbHOIO FEHEPATOPA IEPEMEHHOI0 TOKa B ITporpamme DcAcLab.
HccnenoBanue paboThl BUPTyalbHOU TpexdazHoi snekTpudeckoii cetu B mporpamMmme DcAcLab.

HccnenoBanue paboTel TpexdasHoro siaekTpoMoropa. McciemoBanume paboOTBl 0JHOGAZHOTO
TpaHnchopmaTopa B mporpamme DcAcLab.

[TpoBepka ncnpaBHOCTH OOMOTOK TpaHcopmaTopa. OnpeaeneHre MUTAIONIET0 HAPSKEHHUS.
OCHOBBI YJIEKTPOTEXHUKHU
Bapuant 1: Tpanchopmatop. MccienoBanue paboTsl ogHopa3HOro Tpanchopmaropa

Bapuanrt 2: Co3nanue 3apsHOTO yCTpoiicTBa Ha 0lHO(a3HOM TpaHchopmaTope



Tewma 4. DnexTpoHUKa
Teopus 6 yacos

[ToneBble TpaH3UCTOPHI: MPUHLUI PabOTHl U MPUMEHEHHE, 0003HAYEHUE Ha MPUHIMIHAIBHBIX
cxemax. [lomynpoBoiHUKOBBIE TIPUOOPBI.

[ToneBbie TpaH3UCTOPHI: BXOJHBIE XapaKTepuCTUKU. [1oynpoBOAHUKOBBIE TPUOOPHI.

[Mpunmun pa®otel BakyyMHoro auonaa. O0o3HaUeHHE Ha MPUHIMIHAIBHBIX cxeMaX. Ludpossie
mukpocxeMbl TTJI «W», « WJIN» « HE». Tlpuaiun paboTel Tpurrepa u cepbl ero mpuMeHEHUS.

IIpakTika 8 yacoB
COopka cXeMbl AIEKTPOHHOTO KIII0Ua /ISl YIPABICHUS MOTOPOM.
HccnenoBanue paboTel BakyyMHOro quoja. COOpka CXeMbl YCUIIMTENsl Ha BAKYYMHOM TPHOJIE.

COopka cxeMsl Jorudeckoro anementa «M» Ha MakeTHO Tutate. COOpKa CXeMbl yIIpaBIeHUS
JIMHEHUKOM CBETOIMOJIOB HAa TPUTTEPAX.

[udpossie MEKpOCXeMbI TpUTTEPOB. COOpPKA CXEMBI YIIPaBIICHHS TMHEHKOIH CBETOIMOI0B Ha
TPUTTEPAX.

DJIEKTPOHUKA

Bapuant 1: Iudpossie MukpocxeMbl TpurrepoB. COOpka CcXeMbl YIpaBICHUS JHMHEHKON
CBETOAMOJIOB HA TPUITEPAX

Bapuant 2: Co3ganue aBToMaTa CBETOBBIX AP (EKTOB Ha ITU(PPOBBIX MUKPOCXEMAX.

Tewma 5. Mukpomnporeccops! (Arduino)
Teopus 10 yacos

[Mnatpopma Arduino. HcTtopusi co3maHus, TEXHHYECKHE BO3MOXXHOCTH. MHUKPOMPOIIECCOPHI
Arduino.

HIupoTtHo-umMnynbcHass monyisiuus (LLIMM). ba3oBele ¢yHKIMHM Ccpeasl MPOrpaMMHPOBAHUSA
Arduino IDE.

bubnmnorexu nporpamm st Arduino. [ToHsiTHE 0 BCTpOEeHHOM (DYHKITHH.
IpakTuka 16 yacos

Co6opka cxembl «Murankm» Ha Arduino. COOpKa CXEMBbI PEryJIHpPOBKH SPKOCTH CBETOAMOJIOB C
ucnosb3oanueM HINM.

C6op1<a CXCMbl CHCTUMKA HUMITYJIBCOB C HCIIOJIB30BAHUCM [OATUYHWKA KaCaHU:. Hcnonn3oBanne
aHaJIOroBOoro Bxozaa.

[MopkiroueHue nepeMeHHoro pesrctopa. COOpKa cXeMbl YIPaBJICHUS CEPBOMOTOPOM.

COopka cxeMbl ymnpaBieHHs cepBoMOTOpoM. COOpka cXeMbl YIpaBICHUS 3JIEKTPOMOTOPOM C
npumenenuem M.

COopka cxeMmbl YyOpaBieHUs dSJeKTpomMoTopoM ¢ mnpumeHenuem IMM. Coopka cxembl
MTOAKJIIOYEHHNS TaTYMKA CBETA.

COopka cxeMbl TOJKIIOUCHHS JaTynKa cBeta. COOpKa cXeMbl MOAKIIOYSHHS JATYMKA PACCTOSHUS.



Muxkponpoueccops! (Arduino)
BapunanT 1: COopka cxembl IOAKJIIOYEHHS JaTYMKA CBETa.

BapuanT 2: Co3nanue 371€KTpOHHOTO JIa3epHOT0 TUpa Ha ApIyHHO

Tema 6. TBopueckHe NPOEKTHI

Teopus 14 yacos

O0o001eHne OmbITa CO3/IaHUs MPOEKTAa Ha MepBoM roay oOydeHus. [lowick HOBOW uaen yis
npoekTa. «Mo3rosoit mrypm». «Kapter ymay. [Ipunoxenne Mindly.

[Tonsitue o texHumueckoMm 3amanuu (T3). Pasnmenst Texuuueckoro 3ananus. Ilonstue o 3D
BU3yanu3anuu. 3D Bu3yanuzanus KHHEMATHYECKUX Y3/10B B CIIELIMATU3UPOBAHHON IIPOrpamMMme.

3HAKOMCTBO C IpOrpaMMoi i TexHHUeckoro ausaitna SketchUp.

TeopI/I}I OKCIICpUMCHTAa B HUCCIICAOBAHUAX pO6OTOTeXHI/I‘-IeCKI/IX CHUCTEM. HCKOTOPBIC IIOHATHA U
KOHIOCTIIUU TCOPHUN CHy‘IaﬁHBIX MMpOUECCOB U CTATUCTUYCCKOT'O aHAJIN3a MEXAaTPOHHBIX CUCTEM.

IIpakTuka 54 yaca

[Touck HOBOM HIEHM TPOEKTa METOJOM «MO3TOBOTO IITYpMa», CO3JaHHE «KapThl yMa» B
npuioxeHna Mindly.

CO3I[8,HI/IC OCKH3HOI'O ITPOCKTA MeXaTPOHHOﬁ MOJCJIN. Ananuz MMPCATO)KCHHBIX pemeHI/Iﬁ.

IIporoTnupoBanue y3i10B ynpasieHus. [IpoToTunupoBaHKe 3JEKTPOHHBIX y3JI0B yIIPaBICHUS
Ha MaKeTHOM IUIaTe.

Coznanne padounx yeprexeit. Co3nanne pabounx 4eprexeid KHHEMAaTHKH MEXaTPOHHOTO
MO/TYJISI.

Coznanmne pabounx ueprexed KUHEMAaTHKU MEXaTPOHHOIO MOJIYJs B CIENUATU3UPOBAHHOM
IporpaMMe.

Coznanne pabounx dYepTeKEeW KHUHEMATHMKH MEXaTPOHHOTO MOIYJsS B CHEIHaTU3UPOBAHHOMN
nporpaMme.

NsrotoBnenue neraneit MEXaHUYECKON YacTH MPOEKTA CIACCAPHBIM CITIOCOOOM.

W3roToBienune aetaneil MeXaHU4eCKOi YacTH MPOeKTa U3 (paHephl METOIOM JIA3EPHOM PE3KU.
MoHTax dJIE€KTpUYECKON YacTH IpoeKTa. MOHTax IEKTpUYECKON YaCTU IIPUBOAA.
W3roroBneHne neyaTHbIX IJIaT METoIoM (poToreuaTi. MOHTaX 21eKTpUYECKON YacTH MPUBOAA.
W3roroBneHne neyaTHbIX IJIaT METOI0M oTtonedatu. Pacnalika fetaneil Ha MeyaTHBIX MJIaTax.
Pacnaiika neraneit Ha medaTHbIX miuaTax. Hactpoiika JaT4MKoOB U peryiupoBKa 0OpaTHBIX CBS3EH.
Omnnazka 35eKTpUYecKoy YacTu puBoaa. HacTpolika u peryjinpoBka 3JI€KTPOMOTOPOB.

W3srorosnenue aeraneil BHEMIHEro Jekopa uzaenus. JloBoaka M peryivpoBKa KHHEMaTHYECKOU
YacTU IPOEKTA.

JloBoJika 1 perympoBKa KHHEMAaTHYECKOW YaCTH IPOEKTA.

OxoHuatenpHast COOpKa U3ACTUSL.
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COopxka Bcex KOMIIOHEHTOB M3zienusl. VicripITaHue U UCCIIeT0BaHHE PAOOTHI H3/IEIHSL.

CocraBinenne OoT4eTa O MPOBEIEHHBIX HCHbITaHUAX. OO030p BHUIICOPETAKTOPOB UIsI MOHTaXKa U
00paboTKu BUIEO.

Pa3zpaborka cuenapust mpeseHTanuu npoekrta. [lonbop BuaeoMaTepwanoB Uil NpPE3CHTALMH
IIPOEKTA.

Coznanme W pelakTUpOBaHME TEKCTOBOM YacTH Ipe3eHTaluu Ipoekra. MoHTax u
PEAAKTUPOBAHUS BCEH NIPE3EHTALIUU ITPOEKTA.

[TpoexTsl Ha MUKpOKOHTposuiepe Arduino
ITpoekT «IlepeTsirnBanue KaHaTa»

[TpoekT «Mass4ok»

®otorddext. Dotope3ucTop.

[TpoekT « TepMeHBOKC

DIIeKTPOBUTATEb.

IIpoext «Muxcep

Cseronnon, ero XxapakTepUCTUKH

[TpoekT «Mass4oK ¢ HapacTAOLIEN SIPKOCTHIO»
KHonka, ee XapakTepUCTUKH.

[TpoexT «KHOMOUHBIE KOBOOMY
CeTomoaHbIe COOPKHU

TBopYeckne NPoeKThI

Bapuanr 1: IIpoext «KoMHaTHBIN TEpMOMETP»

BapuanTt 2: Co3ganue 2IeKTPOHHOTO TEPMOMETPA C BBIBOJOM Pe3yJIbTaTOB HA CMapThOH

Tema 7. IIpe3eHTanuss UTOrOBOr0O MPOEKTA
IpakTuka 2 yaca

JeMoHCTparus JIy4Imx TpoeKToB o0ydaronmxcs. Harpaxaenue oOydaronmxcs.

4. Il1anupyemble pe3yJbTAaThl BTOPOIro rojaa 00y4eHus
JIMYHOCTHBIE:
. CIOCOOHOCTh K YMEHHIO JIOBOJIUTH HAYATOE JIENO J0 KOHIA;
. chOpMHpPOBAaHHOCTH  TO3HABATEJIBHBIX HHTEPECOB B  O0JIACTH  DIIEKTPOHUKU U
POOOTOTEXHUKH,
. YBaXXEHHE K HAIIMOHAJIBHOM KyJbType YEpe3 3HAKOMCTBO C TIOCYJapCTBEHHBIMHU
CHMBOJIaMHU

MeTtanpeameTHble:
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. pa3BUTHE COOOPA3UTEIILHOCTH TPH BBHIMOTHCHUN TEXHHUYECKHUX PaOOT C DIEKTPOHHBIM
MOJYJIEM;
. pa3BUTHE MEJIKOM MOTOPUKHM PYK M TJIa30Mepa B MPOLECCE M3TOTOBICHHUS MEXAHUYECKUX

4acTeil JIEKTPOHHOT'O MOITYJIS;

. pa3BUTHE TBOPUYECKUX CITIOCOOHOCTEN M MBIIUICHUS MIPH pa3pabOTKe U3IeNnii;
IIpeameTHbIE:
. OCBOSAIT Oe30macHbIe MpaBUJIa U MPUEMBI UCIIOJIB30BAHUS HHCTPYMEHTOB, 3D NpUHTEPOB U

HpI/I60pOB IIpH U3rOTOBJICHUHA 3JICKTPOHHBIX MO,[[CJ'ICIZ;

. OyZyT HUMETh TMOHATHA O MAaTeMaTHYECKMX MOJENIAX CHUCTEM aBTOMAaTUYECKOrO
YIpaBIEHUS;

. OCBOSIT 0a30BbIe€ MOHATUS MUKPOIPOLIECCOPHON TEXHUKHY;

. u3ydaT 0a30Bble KOMaH]bl CO3/laHHS COOPOYHBIX YEpPTEKEH B CHEIUAIN3UPOBAHHOMN
IIPOrpaMMe;

. Y3HAIOT O CHOCO0axX MPUMEHEHUS! KPUBOLUIMITHO-IIATYHHBIX M KYJA4YKOBBIX MEXaHHU3MOB

HU3TrOTOBJICHUA MCXATPOHHBIX MOI[GJ'IGﬁ;

®opMbl NpeIbsBICHUS Pe3yJIbTATOB: IIPE3CHTALMS TBOPYECKOTO IPOEKTAa HAa YPOBHE
YUpEXKACHUSI, yUaCTHE B KOHKypcaxX rOpOJICKOr0 YPOBHSI.
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