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AHHOTALUA

JlononHuTenbHass ~ o0meoOpa3zoBaTelibHAasl  MPOrpaMMa  TEXHUYECKOH
HanpasieHHocTH  «Ilyth  poOoTOB»  HampaBieHa Ha  (OPMHUPOBAHHE U
COBEpPIIECHCTBOBAHUE MO3HABATEIBHBIX CIOCOOHOCTEN 00yUarOIIMXCS.

PoboTtoTrexnnka B 00pa3oBaHMM — 3TO MEXKIUCHUIUIMHAPHBIC 3aHATHUA,
UHTErpUpYIONIME B ced€ HayKy, TEXHOJIOTMIO, MH)KEHEPHOE Jel0, MaTeMaTHKY,
OCHOBAaHHbIE Ha AKTMBHOM OOy4YeHMM Yydyaluxcsi. PoOOTOTEXHMKa NpeICTaBisIeT
y4daluMcsl TEXHOJIOTHMH 21 Beka, CHOCOOCTBYET pa3BUTHIO MX KOMMYHHKATHBHBIX
CHIOCOOHOCTEM, pa3BUBACT HABBIKM B3aUMOJCHCTBUS, CAMOCTOSATEIBHOCTH IIPU
NPUHATUY PELICHU, PACKPBIBAET UX TBOPYECKHUI OTEHIHAAIL.

JIeT! ¥ OAPOCTKH JTydllle TOHUMAIOT, KOT/Ia OHU YTO-THM00 CAMOCTOATENBHO
CO3/1al0T WM u300peTaroT. Takyro crpaTeruto oOyueHHUs MOMOTAeT peanu30BaTh
oOpazoBatenbHas cpena Arduino.

Tak >xe mnporpaMMa JaeT YyYE€HHKaM Oa30Bble HABBIKM TEXHUYECKOTO
moxaenupoBanusi neraineit B nporpamme KOMITAC 3D. Onu HeoOXOIUMBI MPHU
pa3paboTKe COOCTBEHHBIX AETallel JJIA JMYHBIX MPOEKTOB. MOAEIUpPOBAaHUE YUUT
peOSIT MPOCTPAaHCTBEHHOMY MBIIIJICHUIO U MIO3BOJISIET peliaTh MPUKIIAJAHbIC 33a4U B
IPOEKTHOM JAEATEIBHOCTH.

JlaHHas Iporpamma 10 pOOOTOTEXHUKE HAay4YHO-TEXHUYECKON
HAIpPaBJIEHHOCTH, T.K. TaK KaK B Halle BpeMsi pOOOTOTEXHUKU U KOMITbIOTEPU3ALIUH,
pebeHKa HEOOXOAMMO YUYUTh peniaTh 3a/la4yd ¢ MOMOIIbI0 aBTOMATOB, KOTOPHIE OH
caM MOJKET CIPOEKTHUPOBATh, 3alIMINATh CBOE PEIIEHHE W BOIUIOTUTH €ro B
peanbHONW MOJEIH, T.€. HEMOCPEACTBEHHO CKOHCTPYUPOBATH U 3alIPOrPaMMHPOBATh.

TexHn4yeckoe TBOPUYECTBO — MOIIHBIA WHCTPYMEHT IIOJIYYEHHS 3HAHUU,
3aKJIa/IBIBAIOIIHN IPOYHBIE OCHOBBI CUCTEMHOT'O MBIILIJIEHUS.

[lenaroruyeckas 1esecooOpa3HOCTh ATOM MPOrpaMMbl 3aKIIIOYAETCS B TOM,
YTO OHa SIBISETCA LEJOCTHOM W HENPEephbIBHOM B TEUEHHE BCEro Ipolecca
oOyueHusl, U MO3BOJISET MIKOJBHUKY IIar 3a IaroM packpbiBaTh B ceOe TBOPUECKHE

BO3MOXKHOCTH W CaMOpeaJin30BaThbCs B COBPEMEHHOM Mupe. B mporecce
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KOHCTPYHPOBAaHUS U MPOTPAMMHUPOBAHUS  JE€TH  MOJydYaT JOMOJHUTEIBHOE
oOpa3oBaHue B 00J1aCTH (PU3UKU, MEXAHUKHU, JIEKTPOHUKH U UH()OPMATUKH.
B nporpamme mpeamonaraercss  u3ydeHue  poOOTOTeXHUKH, 3D
MOJIECIUPOBAHUS U IPOTPAMMHUPOBAHHMSI C HCIIOIb30BaHUEeM 1aThopmbl Arduino.
Jlist cozmaHue MpOEKTOB Ha JaHHOW IutatgopMe ydeHUKam MoTpeOyeTcs
3HaHue s3bika C+ a Tak ke 0a3oBoi cxemoTexHUKH. CTyneHb u3yueHus arduino
M03BOJIAET peOECHKY CAaMOMY CO3/1aBaTh MPUMEHHUMBIE B PEAIbHOCTH YCTPOICTBA.
Jnst peanuzauuu [IporpamMmbl BO3MOXHA W Takas ¢opMa paboOThl, Kak
JTUCTAHITMOHHOE (DJICKTPOHHOE) OOYyYEeHHE C pa3MEIIeHHEM yueOHOTO MaTepHrayia B
rpynne «Mwup PoboroB» BKoHTakTe, HCIONB30BaHUE SIEKTPOHHOM MOYTHI,
COLIMAJIbHBIX CETEH W MHTEPHET IIaTGopM B TOM 4YHCIIE KaHana OObEAMHEHUs Ha

cepsepe Discord «Mup Po6oToB».



1. HOACHUTEJBHASA 3AIINCKA
1.1. HanpaB/ieHHOCTb POTPAMMBI

[Iporpamma cocTtaBieHa B JaHHBIII MOMEHT Ha 1 Toj7; 00y4eHHs U 3TO CBA3AHO
c HeckoJibkuMH ¢akTamu. Ha maHHBIIT MOMEHT s 00y4aroch B OYHOU aclUpaHType
JII'TY no nanpapneHuto noarotoBku 23.06.01 TexHuka v TEXHOJIOTMUA HA3EMHOIO
Tpancnopra mnpodumis 05.22.10 Dxcrmyaranus aBTOMOOWJIBHOTO TpaHCHOpPTa U
YCTENIHO Bey HAyIHYIO NEeATeILHOCTh B CBOCH cdepe. Ha maHHBIE MOMEHT MHOIO
HarucaHo 0oJsiee 25 HayYHBIX cTaTed B pa3IuyHbIC KYpHAJbI, pa3pa0d0TaH MaTeHT Ha
crioco0 BOCCTAHOBJICHHS JIeTalIeld MAIlIMH U S SBJISIIOCH Pa3pabOTYMKOM YCTPOMCTBA

no nepepadotke 19T Tapel B mimactuk it 3D medarn no rpanty Ha 500 T.p.

«YMHUK)».

YAAIUTE-----===-----~

Taxk e nporpamMmma Kaxablid roJ1 epepadaThIBaCTCs 01 YPOBEHb YUYCHUKOB U
KOPPEKTUPYETCS MCXOMS U3 OMbITA MPOILIOTO rofa. TeMbl, KOTOpbie ObLINA CIOKHBI
11t 6osee yem 60% y4EHUKOB 3aMEHSIFOTCSI UJTU JIEJISITCS Ha 0oJiee MPOCThIe, YTOOBI
UCKJTIOYUTH MPOOEIbl B 3HAHUSIX.

------------ Kak BapHUAHT C€CJIA 6YI[€T AZICKBATHO TO OCTAaBbTC, CCJIIM HCT TO

[Tocne 3anmuThl KAHAUAATCKON PAOOTHI I TUIAHUPYIO PACHIUPUTH MPOTPAMMY
nos1 3 et 00y4yeHus, 4TOObl BKIJIFOUMUTH B HEE MOJIHBIM LIMKJI CTAHOBJIEHHUS FOHOTO
uHxkeHepa. HaumHas oT mnpocTeMinMX KOHCTPYKUMM M 0a30BBIX MOHATUHA O
npouyHoctd Ha ocHoBe LEGO EV3, 31eKTpOHUKHN B IPOTpaMMHUPOBAHUS YCTPOUCTB
Ha moaobOue 3D npuHTEpOB, OCHOBBIBasiCh Ha arduino A0 MOJCIUPOBAHUS B
oreuectBeHHOU mnporpamme KOMAC 3D . Ilmanupyemasi mporpamMma OXBaTHUT
HanWOOJIBIITUHN CIIEKTP MOTPEOHOCTEH KaK JeTel, MOCKOJIbKY HAUMHAETCS C MPOCTOTO
LEGO, poauTteneii, NOCKOJIbKY UX pEOSHOK MOIYYUT KOMIUIEKCHBIN MakeT 3HAaHUH U
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HAaBBIKOB B Pa3MMYHBIX cdepax, TaK W BBICIIEE OOpa30BaHUE W KaK KOHEUHBIN
AJIEMEHT MMM MPOMBIITUICHHOCTh, TIOCKOJIbKY MOATOTOBKA KaJIpOB HAYWHAETCS CO
IIKOJIBI, a TpeljiaraeMbie TpPOrpaMMON 3HAaHWUS B OOJBIIEH YacTH B3ATHI C
TpeObOBaHMI  BbICIIEr0  OOpa3oBaHWE B  00JIACTM  MAlIMHOCTPOCHUS U
POOOTOTEXHHUKH.

———————————— Kak BapuwaHT eciau OyneT aJeKkBaTHO TO OCTaBbTE, €CIM HET TO

Ha naHHbIii MOMEHT IPOXOJUT anpodaruio mporpamma 1 roga oOydyeHus 1o
BHEJIPEHUIO MOJICIUPOBAHUS U OCHOB sA3bIKa C+ JJI YCTPAHEHMS B HEHM CIIOKHBIX
YYaCTKOB M MOJBOAHBIX KAMHEN B JIOMOJIHUTEILHOM 00Opa30BaHUU.

———————————— Kak BapuanT ecnu OyaeT ajlieKBaTHO TO OCTaBbTE, €CJIIM HET TO

JlonosnHuTeNnbHAs oOLIe00pa3oBaTenpHas 00Ilepa3BUBAOIIAs Mporpamma
«IIyte P0o0OOTOB» HMEET TEXHUYECKYI0 HANpaBIEHHOCTh, T.K. B paboTte
UCIIOJIb3YIOTCSl TIOMCKOBBIE, OSBPUCTHUECKHE METOJbl OpraHu3aluu Yy4eOHOM
NeSTENIbHOCTH, TpU KOTOpPOW oOydaroluecss caMu ydaTcsi paboTaTh pyKaMu
(pa3BUTME MEJIKUX M  TOYHBIX JBWIXKEHHUH), pa3BUBAIOT  DJIEMEHTAPHOE
KOHCTPYKTOPCKOE MBbIIIIJICHHE, (paHTa3ul0, M3Yy4alOT MPUHLHUIBI pabOThl MHOTHUX
MexaHn3MoB. [Iporpamma HanucaHa ¢ y4€TOM COBPEMEHHBIX TEHICHLMNU Pa3BUTHS
POOOTOTEXHUKH, MO3BOJIAET HCIOJIb30BAaTh MOJYYEHHBbIE 3HAHUS U KOMIIETEHUUHU
JUIL CO3J1aHMSI HOBBIX MOJEJIEW M KOHCTPYKLMH, CaMOCTOSITEJIBHO ITOIIOJIHATH

SHAaHUs, OPUCHTUPOBATLCA B PA3JIMYHBIX HAIIPABJIICHUAX TCXHUYCCKOI'O TBOPUCCTBA.

1.2. AKTyaJbHOCTH MPOrpPaMMBblI

AKTYyaabHOCTH JJAaHHOM JOTOJHUTENBHON 00IIe00pa30BaTeILHON IPOTPaMMBbI

((HyTB pO6OTOB>> 3aKJII0YacTCdAd B TOM, UYTO OHA HaIlpaBJICHA Ha PCIICHHC HauOoJiee
b



OCTpPOM ® COIMAIbHO — 3HAYMMOW TIPOOJEMBI: TOBBHIINICHHE WHTEpeca K
TEXHUYECKOMY TBOPYECTBY.

[IprMmeHeHnEe 1eTbMU HA MPAKTUKE TEOPETUUYECKUX 3HAHUM, MOJYYEHHBIX Ha
MaTeMaThke uWiau (u3uke, BemeT K Oosiee TIIYyOOKOMY TOHMMAaHHIO OCHOB,
3aKpeIIIeT MOJYyYEHHbIE HaBBIKM, (QOpMHUPYs 00pa3oBaHHE B €ro HaWIydllIeM
cmbiciie. I ¢ apyroil CcTOpoOHBI, UTPBl B POOOTHI, B KOTOPBIX 3a0JaroBPEMEHHO
Y3HAIOTCA OCHOBHBIC MPHUHIHUIBI PACYETOB MPOCTEHUIINX MEXAHUYECKUX CUCTEM M
QITOPUTMBl WX  ABTOMATHYECKOTO0  (PYHKIIMOHUPOBAHMS TIOJl  yHPABICHHUEM
IPOTPAMMHUPYEMBIX  KOHTPOJUIEPOB,  MOCIYXAaT  XOPOWIEW  MOYBOM  JJIA
MTOCJIEAYIOIIETO OCBOEHHUSI CIIOKHOTIO TEOPETUYECKOTO MaTeprasia Ha ypoKax.

[IporpammupoBanue  Ha  KommbloTepe  (Hampumep,  BUPTYaJIbHBIX
UCIIOJHUTENEH) TMNpu BCEM €ro TMOJE3HOCTU ISl  Pa3BUTUA  YMCTBEHHBIX
CIIOCOOHOCTEM BO MHOTOM  YCTymaeT MpPOrpaMMHUPOBAHUIO  ABTOHOMHOTO
YCTPOMCTBA, ACHCTBYIOIIETO B peaabHON OKpykaromieh cpeae. [lomo6Ho TOMYy, Kak
KOMITBIOTEPHBIE UTPHI YCTYIAIOT B MOJIE3HOCTH UTPaM HACTOSIIIIUM.

B0O3MOXXHOCTP TPHUKOCHYTHCS K HEU3BEIAaHHOMY MHUpPY pPOOOTOB st
COBPEMEHHOT0 peOCHKa SBJISIETCS OYEHb MOIIHBIM CTUMYJIOM K MO3HAHUIO HOBOTO,
MPEOJIOJICHUIO ~ MHCTUHKTAa moTpeouTtenss W (GOPMHUPOBAHUIO  CTPEMIICHUS
K CaMOCTOSITEJIbHOMY CO3MJaHuI0. [Ipy BHEIIHEH IPUBIEKATEIBHOCTHA MTOBEACHUS,
pOOOTHI MOTYT OBITH COJAEPKATEIHHO HAMOJHEHBI MHTEPECHBIMU U HEMPOCTHIMU
3aJlayaMu, KOTOPbIe HEM30EKHO BCTAHYT NEpe]l IOHBIMU UHKeHepamu. Ux pereHue
CMOKET MPUBECTU K PA3BUTHUI0 YBEPEHHOCTH B CBOMX CHJIAX UM K PACUIMPEHUIO
TOPU30HTOB MO3HAHUA.

HoBble NMpUHIMIBI pElICHHs] aKTyaJbHbBIX 3a/1ad YEJIOBEYECTBA C MOMOILBIO
poOOTOB, YCBOEHHBIE B IIKOJBbHOM BoO3pacTe (IycTb W B HUrpoBoi (hopme), KO
BpEMEHU OKOHYAaHHWS By3a W Hayajga pabOThl MO CIHENUATLHOCTH OT30BYTCS B
MNPUHLIUNHAIBHO HOBOM TMOAXOJE K pEabHbIM 3ajayaM. 3aHUMasCh C JI€TbMHU

POOOTOTEXHUKOM, MBI MOATOTOBUM CIHEIMAIUCTOB HOBOIO CKJIaJa, CIIOCOOHBIX K



COBEPIIICHWIO WHHOBAIIMOHHOTO TMPOPHIBA B COBPEMEHHON HayKe W TEXHHKE.
[Tporpammoii mpeaycMOTpeHO TPEXIIETHEE 00YUCHUE.

HoBu3Ha nporpaMmel 3akiitoyaeTcs B MEPBYIO O4epeb B TOM, UTO ISl HEe
pa3paboTaH psif KOHCTPYKIIMA M TPOEKTOB, OOECIEYMBAIOIINNA B MPOIECCE HX
BBITIOJIHEHUS TTOCJIEIOBATEIbHOE OCBOeHHE yueOHoro matepuana. [logbop moaeneit
U UX KOHCTPYKIHUS, pa3Mepbl MPOBOAATCS C TAKUM PAaCYETOM, YTOOBI 00yUaroIIuecs
MOTJIA OCBOWTH OCHOBHBIC JIETAT MEXaHU3MOB, ¥ OCHOBBI NMPOTPAMMHUPOBAHUSI U
MOJICIMPOBAHUS, MOJYYUTh HadallbHbIE 3HAHUS, HAYYUTHCS TBOPYECKU pelIaTh
pa3HOOOpa3HbIe 3a7a4ll — OT TEXHWYECKHUX N0 TaKTH4eckuX. [Iporpamma moker
KOPPEKTUPOBATHCS B TIpoliecce paboThl ¢ YYETOM BO3MOXKHOCTEH MaTepHAIIBHO-
TEXHUYECKON 0a3bl, BO3PACTHBIX OCOOECHHOCTEW O00YYaIOIIUXCs, X CIOCOOHOCTEM
yCBanWBaTh MaTepuall.

B ocHOBy gesTenbHOCTH OOBEAMHEHUS! POOOTOTEXHUKOB IMOJIOKEHA padoTa
nejiarora o BOCIUTAHUIO TBOPYECKON COIMAIbHO-aJaITUPOBAHHON JTUYHOCTU. OHa
OazupyeTcs Ha ypoBHEeBOM sguddepeHIMAMM W BOCHUTAHUM [MO3UTHUBHOMN
CaMOOILICHKH oOyuaromuxcs. [IporpaMma HOCHUT BapHaTUBHBIN XapakTep U MOXKET
KOPPEKTHUPOBATHCS € YYETOM MAaTEPHATBbHO-TEXHHYECKOW 0a3bl, BO3PACTHBIX
O0COOCGHHOCTEH OOydJarommxcs, IPAKTHUYECKON TMOATOTOBICHHOCTH pebsT. Ilo
YPOBHIO OCBOCHHMSI IPOTpaMMma sIBJISIETCSl 00Iepa3BUBAIONIEH, TaK KaK CITIOCOOCTBYET
GOpPMHPOBAHUIO JYXOBHOTO MHpa peOsIT, KOMMYHHKATHBHOW  KYJIBbTYpHI,
CaMOCTOSATEILHOTO MBIIIJICHUS, PA3BUTHIO TBOPUYECKUX

[To meneBoil ycTaHOBKE MporpaMma sBisieTCs oOpa3oBaTeIbHON (3HAHUS
CIIOCOOHOCTEH M ACTETHYECKOTO BKyCa, YMEHHUS W HaBBIKA HE TOJHKO YCBAaMBAIOTCSI
OOyYarOIIMMHUCS, HO W aKTHUBHO HCIOJIB3YIOTCS B HMX JKHM3HEAesTelIbHoCcTH). B
npoiiecce padboThl, 0O0yJaroIKecs 3aKpeIUISIIOT U Pa3BUBAIOT YMEHUS MOJI30BAThCS
pPa3TUYHBIMU MPOTPAMMaMH, & TAK)KE U3y4al0T OCHOBBI MEXaHUKH U DJIEKTPUUYECTBA.
[TpuoOpeTaroT mpOCTPAaHCTBEHHOE MBIIIIJICHHUE.

[To cmocoOy aesATenpbHOCTH TporpaMma — MPOMYKTHBHAS, T.K. KOHCUHBIHA

pe3ynbTaT padoThl 00YJAOIINXCS — ACHCTBYIOIINE MOJIETTH POOOTOB.



[To neneobecneueHuIo MporpamMma sSBISIETCST 00IIEepa3BUBAIOIIEH.

[Iporpamma cocTaBiieHa B COOTBETCTBHM CO CIEAYIOIIEH HOPMaTHUBHO-
MIpaBOBOM 0a30i:

. KOHCTUTYILISI POCCHUHCKON ®EJEPAIIMM (¢ yueroM
NONPAaBOK, BHECEHHBIX 3akoHamHu Poccuiickoii ®enepauuum O TNONpPaBKax K
Koncturyuuu Poccuiickoit @eaepanun ot 30.12.2008 Ne6-dK3, ot 30.12.2008 Ne7-
®K3, o1 05.02.2014 Ne2-®K3, o1 21.07.2014 Nel11-®K3, or 14.03.2020 Ne 1-OK3);

o OenepanbHbii  3akoH  oT  24.07.1998 Nol124-®3 «OO0 OCHOBHBIX
rapaHTusx npaB peoénka B Poccuiickoit deaepariuny;

° OenepanbHbi 3aK0H 0T 29.12.2012 Ne 273-®03 «O6 obpa3zoBaHuM B
Poccniickon @enepanum»;

- ¢cT. 2, n. 9 — «O0pa3oBarenbHas MporpaMMa — KOMIUIEKC OCHOBHBIX
XapaKTEPUCTHK 00pazoBaHus (00BbEM, COEpKAHKE, IUNTAHUPYEMbIE PE3YIIBTATHI),
OpraHU3allMOHHO-NIEJarOTUYECKUX YCIOBHM M (OpM aTTeCTallud, KOTOPBIM
IPEIOCTaBIIEH B BHJE Y4YEOHOIrO IUIaHA, KaJEHJApHOro y4eOHOro rpaduka,
pabounx MporpaMm yueOHBIX PEAMETOB, KYpCOB, JUCHUIUINH (MOYJIEH ), UHBIX
KOMIIOHEHTOB, & TaK’K€ OLIEHOYHBIX U METOJIMYECKUX MATEPUATIOBY;

- CcT. 2, . 25 — «HanpasnenHocts (poduiib) 00pa3oBaHus — OPUEHTAIUS
0o0pa3oBaTeabHON MpOrpaMMbl Ha KOHKPETHbIE 00JacTH 3HaHUS U (WIJIM) BUIBI
NEATEIbHOCTH, OIpENeNsonas €€ IPEeIMETHO-TEMAaTUYECKOE COAEPIKaHUE,
npeobJiaiatoIiue BUAbl YUeOHOH IeITeIbHOCTH 00yUaroierocs u Tpe0boBaHus K
pe3ysbTaTaM OCBOEHHUS 00pa30BaTENbHON MTPOTPaMMBbI»;

- cT. 2, m. 28 — «ApantupoBaHHas oOpa3oBareiibHas MporpaMma —
oOpa3zoBarenpHas MporpamMma, aJanTUpOBaHHAas MJid OOy4YeHUs JHI C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBbsI C Y4E€TOM OCOOEHHOCTEH UX
NCUX0(U3NYECKOT0 Pa3BUTUS, HWHIUBUAYAJIbHBIX BO3MOXXHOCTEH U TMpH
HE0OXO0AMMOCTH 0O0O€ecreynBaoiasi KOPPEKLUHUIO HAPYIICHUH pa3BUTHS U

CONMAJIbHYIO a/IalITAlIMIO YKA3aHHBIX JIMID),
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- cr. 12, m. 5 — «OO6pa3oBarenbHble MPOTPAMMBI CaMOCTOSITEIBHO
pa3palaThIBalOTCSI M YTBEPXKAAIOTCS  OpraHU3alUeil, OCYIIECTBISIONIEH
00pa30BaTeIbHYIO ACSITEIbHOCTDY;

- cr. 13, m. 1 — «OO6Gpa3oBaTeiabHble MNPOrPAMMBI PEATU3YIOTCS
OpraHu3aliei, OCYIIECTBISIONMIEH 00pa3oBaTEbHYIO JI€ITEIbHOCTh, Kak
CaMOCTOATENLHO, TaK U MOCPEACTBOM CETEBBIX (HOPM UX peallh3aliuny;

-cr. 28, m. 3, m. 6 — «K xommereHuu 00pa30BaTEIHLHON OpPraHU3aAIUU
OTHOCHUTCS pa3paboTKa U yTBEpKACHHE 00pa30BaTEIbHBIX IPOTPAMM);

- cr. 28, m 6.1 — «OOpa3oBarenbHas oOpraHu3anus o0s3aHa...
o0ecIeynBaTh peaan3aluio B IOJHOM 00beMe 00pa30BaTEIbHBIX TPOTrPaMM»;

- cr. 75, n. 2 — «/lonomHuTenbHBIE 0011€00pa30BATENBHBIE MPOTPAMMBI
NOJPA3JIENAOTCST  Ha  OOUIEpa3BUBAIOIIME M MOPEANpPOPECcCHOHANIBHEIE,
JOTIOJTHUTENbHBIEC 0011Iepa3BUBAIOIINE MPOTPAMMBI PETU3YIOTCS KaK JUIsl IETEH,
TaK U JJI B3POCIBIX»;

- cr. 75, n. 4 — «CopepkaHue JOMOJHUTEIBHBIX OOIIEpa3BUBAIOIINX
nporpaMM H CpPOKM OOy4YEHHsI IO HHUM OIpPEACNAIOTCS 00pa30oBaTeIbHOM
MPOrpaMMON, pazpaboTaHHOM 51 YTBEPKICHHON OpraHu3aluen,
OCYILECTBISIONIEH 00pa30BaTEIbHYIO JEATEIBHOCThY.

° O®enepanbubii 3akoH 0T 02.07.2013 Neo 185-®3 «O BHeceHUH
M3MEHEHUI B OTAEJIbHBIC 3aKOHOJATENIbHBIE akThl Poccuiickorn denepanuu u
NpPU3HAHUW  YTPATUBIIMMHU CHJIYy 3aKOHOAATEIbHBIX aKTOB  (OTAECIBHBIX
MOJIOKEHHUI 3aKOHOJATENbHBIX akTOB) Poccuiickoit ®denepaunn B CBSI3U C
npunsatueM @DenepanbHoro 3akoHa «OO0 oOpasoBanuum B Poccuiickoit
denepanumny;

o [Ipuka3 MunucrepcrBa npocseieHust Poccniickon denepanuu oT
9 HosOpst 2018 Ne 196 «OO6 yTBepkACHHM TMOpPSAKA OpraHU3alUh U
OCYIIECTBJICHUSI 00Opa30BATEIbHOW  JIEATETLHOCTH IO  JOMOJHUTEIHHBIM

o011e00pa3oBaTebHBIM IPOrpaMMamy;
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. CaHUTApPHbBIX paBuI CII 2.4.3648-20 "CanutapHo-
AMUACMHUOJIOTHYECKHE TPEOOBAHUSI K OpraHU3AIMsAM BOCIUTAHUS U OOyYCHHSI,
oTAbixa M o3noposiieHust nereil u moisoaexku" CII 2.4.3648-20 CanutapHo-
AMUACMHUOJIOTHYECKIE TPEOOBAaHUS K OpraHU3aIMsIM BOCIUTAHUS U OOyYCHHSI,
OTAbIXA U O3JI0POBJICHUS AETEH U MOJIOJICHKH;

° VYcras MAY J10 LUTT «HoBonuneukuii» r.Jiumnemnxa;

. Junensus MAY J1O LUTT «HoBonunenkuii» r.JIumnenka;

. HopmatuBhabie nokanbhble akthl MAY JIO HTT «HoBosunerkuii»

r.JIunenka.

1.3. OrinyurtejbHbIe 0COOCHHOCTH NPOTrPAMMbI

OT cymecTBYIOIKUX MPOTpaMM MO POOOTOTEXHUKE HACTOsAIIAs Mporpamma
oTimyaeTcsi 0oJjiee MOCIeI0BATEIbHBIM MOAX0J0M K HM3YUYEHHUIO YacTeil poOOTOB C
UX ITOCIICAYIOIIUM YCIIOKHECHUEM.

B yacTHOCTH, 3TO OTHOCUTCS K U3MEHEHUIO YCIO0XKHEHHUIO MPOEKTOB Ha 0aze
ARDUINO c 6a30Boro ypoBHs 0 IPOEKTHOTO ypoBHs. B mporpamme ynensiercs
BHUMAHUE OCHOBAM DJJICKTPOTEXHHUKH M JJIEKTPOHUKH KAaK HEOTHEMIIEMOM YacCTH
POOOTOTEXHUKH.

Tak e B mporpaMme 3aTpOHYThl OCHOBBI TeXHHUYECKOro 3D MoaenupoBaHus,
HayWHasE OT MpocTeUmux ¢GUIyp W 3aKaHYUBAsl JUYHBIMU pa3pabOTKaMH ISt
IPOEKTOB WJIM JIMYHBIX HYXJ. BbInosHeHHbIe Mozaenu Inedaratorcss Ha FMD

MPUHTEPE U UCTIOIB3YIOTCSI.

1.4. Bo3pacr 00y4aonuxcsi, y4aCTBYKOIINX B 0CBOCHUHU NPOTrPaMMbI

B peanuzanuu jaHHOM MporpaMMbl y4acTBYIOT oOyyatomuecs 8-18 ner.

1.5. OObeM U CPOK 0CBOEHME NMPOrPAMMBI, PEKUM 3aAHATHI
Cpok peanusanuu nporpaMmmsl — 1 rog.

l. KonunuectBo yacoB — 144 yaca (2 3aHATHS B HEJEIO 0 2 Yaca)
11



[IponomxurensHocTh  3aHsATU — 40 MuHYT. Mexay 3aHATHAMH
IPELYCMOTpPEH nepepsiB B 10 MUHYT.

IIpenycMOTpeHBl WHAUMBHUAYaAJIbHBIE 4Yachbl Ui pEAIU3alUA  IIPOECKTHOMN
NEATEIBHOCTH.

1.6. ®Dopma o0y4yeHust

O‘IHaSI, C IPUMCHCHUCM JUCTAHIIUOHHBIX TEXHOJIOT Ui

1.7. Oco0eHHOCTH OpraHu3annu 00pa3oBaTeJIbHOIO NMpouecca

OOpazoBaTenbHbIA  MpoIlecC  (3aHATHS) OCYIIECTBIAECTCS B IpyIIax
oOydarommxcs pazHoro Bo3pacta. CocTaB Tpynmbl MOCTOSHHBIN; KOJIUYECTBO
oOy4Jaroniuxcs B rpyirne — 8-12 yenoBek.

[Iporpamma mpenocTaBiIsieT BO3MOKHOCTh OCBOCHHSI YUEOHOTO COAEpIKaHUS
3aHATHI C Y4€TOM HHIMBHUIYaJIbHOTO YPOBHSI OOLIEro pa3BUTHUs OOYyYaroOlIUXCH,
CIIoCOOHOCTEW W MoTuUBaIMU. B pamkax mporpaMMbl MpenoiaracTcsl peaanu3aius
napauiebHbIX MPOLECCOB OCBOCHHUS COAECPKAHUS MPOrPaMMbl HA Pa3HBIX YPOBHSIX
JOCTYITHOCTH M CTEIEHH CIIOXHOCTU, C ONOPOM HAa JIMATHOCTUKY CTapTOBBIX
BO3MOXHOCTEM KaKI0T0 U3 y4acTHUKOB. ConepkaHue, IpeajiaraéMble 3aJaHus U
3a/layu, MPEAMETHBIA MaTepuas MpOTrpaMMbl JOMOJHUTEIBHOTO 00pa30BAHMS
OpraHW30BaHbl B COOTBETCTBUU CO CJIECAYIOIINMU YPOBHIMHU CI0KHOCTH:

1) «HavanpHblil ypoBEeHBY». YUYACTHHKY MpEIaraercsi 3HAKOMCTBO C
OCHOBHBIMU peACTaBICHUSIMU, HE TpeOyIoIUMHU BJIAJICHUS
CHEUHUAIM3UPOBAHHBIMUA TPEAMETHBIMUA 3HAHUSIMH W KOHLEMIUSMH, y4acTHE B
pelIeHUH 3aJaHuil U 3ajad, 00JaJalolMX MUHHUMAJIBHBIM YPOBHEM CIIOKHOCTH,
HEO0OXOMMBIM JJIsl OCBOCHUS COACPKAHUS TPOTPAMMBI.

2) «ba3oBbIll ypOBEHb». YUAaCTHUKY MpEIIaracTcs ydyacThe B MOCTAHOBKE U
pelIeHUN TaKuX 3aJaHuil W 3a4ad, A1 KOTOPbIX HEOOXOAMMO HCIOIb30BaHUE

CIICHUAJIM3UPOBAHHBIX IIPCAMCTHBIX 3HaHHﬁ, KOHHCHHHfI.
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3) «YrnyOneHHbId ypOBEHb». YYACTHUKY Mpejaraercs ydacTue B
NIOCTAaHOBKE U PEIICHWH TaKWX 3aJaHuil M 3a4ay, A8 KOTOPBIX HE0OXOIUMO
MCITI0JIb30BAHUE CIIOKHBIX, CTICIIMAIU3UPOBAHHBIX TPEIMETHBIX 3HAHUM, KOHIICTIIIHMA
(BO3MOXXHO, TpeOyeTcss KOPPEKTHOE MCIOIb30BaHNE KOHIICTIIIMA M TIPEACTABICHHM
U3 Pa3HbIX MPEIMETHBIX 00J1acTel).

DTansl peanu3anuu TporpaMmbl

[IporpamMmMHBIil Marepuan NpHU3BaH pACIIMPUTh 3HAHUS YYECHHKA B
pOOOTOTEXHUKE, BKIIOYAS JJICKTPOHUKY U DJIEKTPUYECTBO, OOYYUTH OCHOBaM
MOJICJIMPOBAHUS, @ TaK K€ MO3HAKOMUTH €r0 C A3BIKOM IporpammupoBanus C++.

[lo okoHuanuu oOy4eHUs, ydyamyecsi OyAyT 3HATh MOHATHE AIEKTPUYECKas
LeIb, OCHOBHbIE 3aKOHBl JJIEKTPUYECTBA, HIPUHLUI pabOThl U Ha3HAYEHUE
AIEKTPUUECKUX IJIEMEHTOB U JTATYMKOB, OCHOBBI ITPOrpaMMUPOBaHUs Ha si3blke C+,
0a3oBbie mpuHIUIBI MojenupoBanusi B mnporpamme KOMITIAC 3D. VYwyamwmecs
OyayT yMeThb 4YHUTaTh M COOMpPATh NPHUHIMIHAIBHBIE CXEMbI, HCIOJIb30BaATh
AIEKTPUYECKUE DJIEMEHTbl M JIaTYUKHU, IPOrpaMMHUPOBATH MHKPOKOHTPOJUIEP
Arduino Ha s3pike CH++, BeIMOAHATE 3D MoOjeNIM 1O TOTOBBIM YepTexam,
pa3pabaTbIBaTh NPOCTEMIINE IETaTH U COOPKU CAMOCTOSATEIBHO.

B koHue y4yeOHOro roga yuwamiuecsi 0ObeIUHEHHUS] NMPUHUMAIOT Y4YacTHE B
BBICTAaBKaX,  IPEAYCMAaTPUBAIOIIMX  3CTETHYECKYH0  OLEHKY MOJAEIH U

byHkunoHanbHY0. O1ieHuBaeT paboThl KOMHUCCHS B JIMLIE CYACH.

1.8. Ileanb u 3a5a4u NporpaMmsl

[enp mnporpaMmbl: CO3JaHUE YCIOBUW JUIsi BOCHUTAHHUS COLMAIBHO—
aJanTUPOBAHHON JTUYHOCTH, OPUEHTUPOBAHHON HA Pa3BUTHE TEXHUYECKUX HABBIKOB
MOJICIUPOBAHUS W TBOPYECKUX CIOCOOHOCTEM MyTEM II€JICHANIPABIEHHOTO |
OpraHW30BAHHOTO O0YUYEHUS B TBOPUECKOM OOBETUHEHUU POOOTOTEXHUKH.

3aauu porpaMMbl:

JIndHOCTHBIE:
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o dbopmupoBaHre OOIIECTBEHHON AKTUBHOCTH JTUYHOCTU, TPAKTAHCKOU

MO3UILINH;
° pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPAKECHUS;
° pa3BUTHE YMEHHH apryMEHTHPOBAaHO OOOCHOBBIBATH M OTCTaMBAaTh

BBICKA3aHHOC CYXXIACHHNC, OLCHNBATL U IIPUHUMATDL CYXXKACHUA APYTI'UX,

o dbopMupOBaHUE KyIbTYypbl OOIICHNUS U TTOBEICHUS B COLIMYME.
MeranpenMeTHsle:
o pa3BUTHE MOTPEOHOCTH B  CAMOPA3BUTUH, CAMOCTOSITEILHOCTH,

OTBETCTBEHHOCTH, aKTUBHOCTH;
o pa3BUTHE  DJIEMEHTOB  OOpa3HOTO, TEXHUYECKOIO  MBIIUICHUS,
U300peTaTeNIbHOCTH, TBOPYECKON NHUIIUATHUBBL
o pa3BUTHE IIO3HABATEIBHOIO HWHTEpeca K MPOEKTHON JeATEIbHOCTH,
PELICHUIO U300pETATENbCKUX 3a/1a4, HAYYHO-TEXHUYECKOMY TBOPYECTBY;

OO6pazoBaTenbHbIC (IPEIMETHBIC):

o pa3BUTHE TO3HABATEJILHOIO HMHTEpPECa K UCTOPUU POOOTOTEXHHUKH U
AIEKTPOHUKH;
o oOyueHue MeToJaM KOHCTPYUpPOBaHUS, MOJEIUPOBaHUS, pa3pabOTKH,

IpY€MaM U TEXHOJIOTUU IOCTPOCHHUS MEXAHU3MOB U JJIEKTPUYECKUX YCTPOWCTB;
dbopMupoBaHUE Yy YydalIMXCS TPEACTaBICHUM O HAYYHOM HCCIEIOBAHUU U

IPOEKTHOM JAEATEIBHOCTH.

o oOydeHre TmpueMaM paboThl C Pa3zHOOOpa3HBIM OOOpPYJOBAaHUEM H
WHCTPYMCHTAMH,
o dbopmupoBaHue nMpodeccCuoHaIbLHON OpUCHTAITUN 00YUYarOIITXCS.
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2. YUYEBHbBI IVIAH OBYUEHUS
O61ee Dopmbl
Hanmenosanue VPOBEHD | o uecTro B ToMm uncne aTTECTAIlMU/KOHTPO
paszieion TS
acos Teoperuueckux | IIpakTnueckux
1 2 3 4 5 6
1 OcHOBEI H 28 12 16
CobecenoBanue
pOTpaMMHpOBAHI b 28 8 20 JlabopatopHast
sl M DJICKTPUYECTBA
P y 28 5 23 padora
2 cnonp3oBanue H 18 10 8
OMOINOTEK U B 18 7 11 IMpakTryeckas
JIaTYNKOB pabora
v 18 4 14
3 BzaumopeiicTBue H 18 / 1 Tecgf% ?;,’HI/IG
C TIOJIb30BaTEIEM b 18 4 14 HpaKTqueCKas{
y 18 2 16 pabora
4 OCHOBEI H 28 12 16
Ompoc,
TCXHIACCKOTO b 28 8 20 MPaKTHYECKas
MOJIETTUPOBAHUS
ACTHP v 28 5 23 pagora
5 OCHOBBI H 40 15 25
5 Ompoc,
paspa OTKHI{“ b 40 10 30 IpaKTHYECKast
€MOHTA JIeTaJIei
p v 40 33 pabota
6 PaGora Ha H 12 6 Beictyniienne Ha
5 12 COPEBHOBAHMSIX
COPCBHOBAHMAX, AHanus pe3yJbTaToB
v 12 10
H 144 62 82
Htoro b 144 41 103
v 144 25 119

2.1.

Y4eOHO-TeMaTHYECKUH IJIAaH 00y4YeHH s

VY4eOHO-TeMaTHYeCKUi MJIaH pacCuuTaH AJi1 Ha4aabHOTO YPOBHS OOYyUEHHS.

Oomee B TOM YHCIIE ®opmbl
HaumenoBanue pa3nenos u tem KOJIMYECTBO arrecraiuu/
TCOPETUYCCKUX | MPAKTUICCKUX
4aCOB KOHTPOJIA
1 2 3 4
CobecenoBanue
Tema Ne 1 «OCHOBBI I€KTpHYECTBA a
8 5 3 JlaboparopHast
1 6a30BbIE DTIEMEHTHI CXEM»
pabora
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Tema Ne 2 «OcHOBBI Omnpoc,
IPOTPaMMHUPOBAHUS U COOPKH 10 5 5 TECTUPOBAHUE,
MPOCTEUIIINX YCTPOUCTBY» 3a4ET
Tema Ne 3 «OCHOBBI peryinupoBaHus 10 ) ] Omnpoc,
BBIXOJIHOT'O CUTHAJa U UKIIBD) TECTUPOBAHUE
Omnpoc
Tema Ne 4 «ba3oBoe poc,
N 8 3 5 TECTUPOBAaHUE,
B3aUMO/ICHCTBUE C MOJIb30BATEIIEM) N
3a4éT
Tema Ne 5 «Mcnions3oBanue 18 10 ] [MpakTryeckas
OMOJIMOTEK M TATYNKOBY pabora
Tema Ne 6 «IIpoaBunyTtoe 10 4 6 [IpakTuueckas
B3aUMOJICHCTBHUE C MOJI30BATEIIEM) pabota
TectupoBanue
Tema Ne 7 «IloaroroBska K P
2 1 1 [IpakTueckas
COPEBHOBAHUSIM»
paborta
Tema Ne 8 «3aknrounTenbHOE ) 0 ) AHanu3
3aHSTUEC» pe3yIbTaTOB
Ompoc
Tema Ne 9 «OcHOBBI MOZIETPOBAHNE poc,
12 6 6 MpaKTUYECKast
Kommac 3D»
pabora
Tema Ne 10 «OcHOBBI UTCHUS Ormpoc,
YyepTeKer U MHKEHEPHBIX 16 6 10 MpaKkTU4YecKas
U3MEPEHUIT» pabota
Tema Ne 11 «MuxenepHoe 24 9 15 MpaKkTU4YecKas
MOJIETTUPOBAHUEY pabora
Tema Ne 12 «PeMoHT 1 16 6 10 MpaKkTU4YecKas
IPOEKTUPOBAHUE JieTallell U COOPOK» pabota
TectupoBanue
Tema Ne 13 Iloaroroska k P
6 3 3 [IpakTnueckas
COPEBHOBAHUSIM.
pabota
Tema Ne 14 3axnrounTenbHOE 5 0 5 Ananus
3aHsTHE pe3yIbTaTOB
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2.2. Copep:kaHue NporpamMmsl

Kypc HampaBieH Ha M3y4eHUE TAaKUX IMOHATHH, KaK JJICKTPUYECKas LIETb,
OCHOBHBIE 3aKOHBI JIEKTPUYECTBA, TPUHIUI PAOOTHl M HA3HAUEHUE IIEKTPUUECKUX
AJIEMEHTOB U JTATYUKOB, OCHOBBI MPOTPaMMUPOBaHUA Ha si3blke C++, TEXHUUECKOE
MoJieIpoBaHue, 0a3oBbie crocoObl co3manus mojenei B mporpamme KOMITAC
3D.

3anaun 00y4yeHust 3T0 0Oy4YEeHHE YTEHHUIO U COOpKE MPUHIIMITHAIBHBIX CXEMBI,
UCIIOJIb30BAHUE DBJIEKTPUUYECKUX DSJIEMEHTOB M JaTYUKOB, MPOrpaMMHUPOBAHUE
MUKpOKOHTpoJuiepa Arduino Ha si3bike C++, a TakKe YTEHHIO YepTEexeH U co3gaHue
neTanel 1 cOOpOK Kak 10 3CKU3aM U YepTekaM, TaK U 110 peaabHbIM MOJEIISIM.

3aHATUS  HAOpaBJieHbl Ha  NPUOOPETEHUE  NPAKTUYECKUX  HABBIKOB
MCIIOJIb30BaHUs BO3MOXKHOCTEH M1aTopmbl Arduino ¢ miaTaMu pacUIMpeHus a Tak
e pabOThl C UBMEPUTETBHBIMU UHCTPYMEHTAMHU, KaK HAapUMEp ITaHT€HIIUPKYJIb U
MHUKpPOMETP U co3aanue 3D monenei.

[locne oxoHuaHusi oOyueHus yuauniecs OyAyT YMEThb HOJKIOYaTh |
UCIIOJIb30BaTh B IPOEKTHOW JESATENIbHOCTU pa3JIMYHbIE IUIATHI, 3HAYUTEIBHO
pacmupsifone BO3MOXKHOCTH Arduino JUisi CO3/JaHUs  aBTOMATHU3UMPOBAHHBIX
YCTPOMCTB, TOHUMATh YEPTEKU JETaleh U co3gaBaTh 3D monaens u3 deprexa, Uimn

TCXHHUYCCKOI'O 3a1aHUs.

Tema Ne 1. «OcHOBBI 3JIeKTpHUYeCTBA U 0a30BbIe 3JIEMEHTHI cXeM» (8 4acoB)

Teopemuueckaa uwacms: BBosiHOE 3aHsiTHE. OCHOBBI 3JIEKTPOTEXHUKHU U
AneKTpOHUKHU. [IoHATHE TOKA M HanpsbkeHUs. ba3zoBbie AneMeHThl paguocxeM. Mx
CBOMCTBA U OCOOEHHOCTH.

Ilpaxkmuueckas uacma:

e HavauabHblii ypoBeHb: COOpKa U MOJIKIIOUEHHUE SJIEMEHTOB C MOJTHOM

IIOMOIIBIO II€aarora
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o ba3oBblii ypoBeHb: COOpKa 1 MOAKIIOUYEHUE CXEM C YACTUYHON TTOMOIIIBIO

rnegarora

e VYruay0aeHHbIH ypoBeHb: CamocTosiTEIbHAS COOPKA U MOAKIIOYEHUE

Tema Ne 2. «OcHOBBI IPOrPAMMHUPOBAHUSA H COOPKH MPOCTEHIINX YCTPOHCTB)

(10 gacoB)

Teopemuueckasn uacmp: bazoBoe nporpamMmupoBanue Ha si3pike Arduino C+.
OcHoBbl cuHTakcuca sa3bika Arduino C+. TlonsTtusi: uudpoBoit mopt, omeparop
ycnoBuss  IF, nepemMeHHas. aHaAIOroBBIM  NOPT, JCIUTENb  HAIPSIKCHHUS.
XapakTepuCTUKU PadOThl KaKJIO0TO M3 TUIOB MOPTOB arduino, ero 0COOEHHOCTH U

6a3oBbie onepaTopsl C+.

Ilpakmuueckan wacmo:
e HavanbHblii ypoBeHb: COOpKa U IPOrpaMMHpPOBAaHUE YCTPOICTB C
IIOMOLUIBIO IIEarora
e ba3oBblii ypoBeHb: CamocTosiTeNIbHasl COOpPKa YCTPOUCTB U YaCTUYHAS
IIOMOIIb TeJJarora ¢ MporpaMMHUPOBAHUEM.
e  VYruay0aeHHbIi ypoBeHb: COOpKa U IPOrpaMMHUPOBAHUE YCTPOUCTB IO

OITMCAaHUIO pa6OTLI C MUHHMMaJIbHOM IIOMOIIBIO II€aarora

Tema Ne 3. «OcHOBBI peryJiMpoBaHusl BLIXOJAHOI0 CUTHAJIA M HUKJIBD» (10

4acoB)

Teopemuueckasn uwacmsp: 110HITHE UPOTHO UMITYJIbCHAST MOIYJISIIIAS, IIUKJT
FOR, renepanus 4acToThl, CKBA&XKHOCTh, UMITYJIbChI, BBIXOJHbIE CUTHaNBI. Kak
arduino ympasJsieT Harpy3KoM, KaK UKl YIPOIIAIOT KO TPOTPaMMBI.

Hpakmuuecmm yacmo.
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e HavaabHblii ypoBeHb: COOpKa U MIPOrpaMMHUPOBAHHE YCTPOMCTB €
IIOMOUIBIO IIEAarora
e ba3osblii ypoBeHb: CamocTosITeNIbHAS COOPKA YCTPONUCTB U YaCTUYHAS
HOMOMUIb ME€Jarora ¢ IpOrpaMMHUPOBAHUEM.
e  YruyOaeHHbli ypoBeHb: COOpKa U IPOrpaMMHUPOBAHUE YCTPOMCTB IO

OITMCaHUIO pa6OTBI C MUHUMAaJIbHOM IIOMOIIBIO II€aarora

Tema Ne 4. «ba3oBoe B3aumojieiicTBue ¢ NMoJib3oBaTeaeM» (8 yacon)

Teopemuueckasa uacms: 1lonsitue RGB cBeroguon, TpaH3uCTOp, aKTUBHBIE
aneMeHThl, KHOIIKH. Kak paboTaer kHOMKa ¢ arduino ¥ Kak Mbl MOKEM €€
ucnoip3oBath. Kak padotaer RGB cBeToamon 1 Kak OH peryiupyer LBET CBEUCHHUS.

Yro Takoe TPAH3UCTOP IIPUHIOUII 1 HA3HAYCHHC CI'O pa6OTI>I.

Ilpakmuueckaa yacmo:
e HavanbHblii ypoBeHb: COOpKa U IPOrpaMMHUPOBAHUE YCTPOMCTB C
IIOMOILBIO TIEAarora
e ba3oBblii ypoBeHb: CamocTosiTeNIbHAs COOpPKA YCTPONUCTB U YaCTUUHAS
MIOMOIL [T€Jarora ¢ NpOrpaMMHPOBAaHUEM.
e  VYruay0aeHHblii ypoBeHb: COOpKa U IPOrpaMMHUPOBAHUE YCTPOHCTB IO

OMHUCAHUIO pabOThl C MUHUMAJILHOM MOMOIIBIO TIeJjarora

Tema Ne 5. «Mcnosib3oBanne 0u0IMOTEK M 1aTYUKOB) (18 yacos)

Teopemuueckaa uacmo: IlonsTne OUOIMOTEKAa, KOMAaHILI CO3JaHUS
AJIEMEHTOB OMONMOTEK, JaT4yuK TEeMIEepaTypbl, BIAKHOCTH, pPacCTOSIHUS
KOJUIEKTOPHBI ~ MOTOp, Yachl pealibHOro BpeMmeHu, peine, LCD »skpaH.
Hcnonb30BaHre AaTYMKOB M HUCIIOJHUTEIBHBIX YCTPOMCTB, MPUHIUIT UX paOOThI U

BbBIBOJA JAaHHBIX Ha 9KPaH IJIA BSaHMOHeﬁCTBHH C ITOJIB30BATCIICM.
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Ilpaxmuueckas uacmo:
e HavanbHblil ypoBeHb: COOpKa U IPOrpaMMHUPOBAHUE YCTPOMCTB C
IIOMOIIBIO Telarora
e ba3oBblii ypoBenb: CamocTosITeNIbHAs COOPKA YCTPONUCTB U YaCTUYHAS
MIOMOILb [T€JJarora ¢ MporpaMMHUPOBAHUEM.
e VYruyOJjeHHblii ypoBeHb: COOpka ¥ IpOrpaMMUPOBAHUE YCTPOUCTB I10

OITMCAaHUIO pa6OTLI C MUHUMAaJIbHOM ITIOMOIIBIO IICJarora

Tema Ne 6. «IIpoaBuHyTOE B3auMoeiicTBre ¢ moJjib3oBareaem» (10 yacon)

Teopemuueckaa wacmu: 11lonarue sHKOAEP, MEHIO Ha 3kpaHe LCD 1602,
croco0bl opranu3aiuu MeHto. [IpuHIun paboTsl SHKOAEpA KaK MYJIbTUKHOIIKH.
PexxrmMa ero paboThl ¥ PUHIIUIIBI YIIPABICHUSI YCTPOUCTBOM C €TI0 MTOMOIIIBIO.

Opranu3aiuss MHOTOCTPAaHUYHOTI'O MEHIO Ha SKpaHe.

Ilpakmuueckaa wacmao:
e HavanbHblii ypoBeHb: COOpKa U IPOrpaMMHUPOBAHHUE YCTPOMCTB €
IIOMOIIIBIO I1e1arora
e ba3zoBblii ypoBeHnb: CamocTosiTeIbHast COOpKA YCTPOUCTB U YaCTUUHAS
ITOMOIIb NIEArora ¢ MpOrpaMMHUPOBAHUEM.
e  VYruay0aeHHbli ypoBeHb: COOpKa U MPOrpaMMHUPOBAHUE YCTPONCTB 10

OMMCaHUIO pabOThl C MUHUMAJIBHOM MOMOIIBIO TIejarora

Tema Ne 7. «IToaroroBka Kk cCOpeBHOBAHUSAMY (2 4acoB)

Teopemuueckaa uacmsp: 1101roTOBKAa K CODEBHOBAHUEM HA CKOPOCTHYIO
cOOpKY M POrpaMMHPOBAaHKE 3apaHee CITIAHUPOBAHHBIX MPOEKTOB.
Ilpakmuueckaa wacmao:
e HauyanbHblii ypoBenb: COOpKa U MPOrpaMMHUPOBAHUE YCTPOMCTB C

IIOMOILIBIO II€aarora
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e ba3oBblii ypoBeHb: CamocTosiTenbHas cCOOpPKa YCTPOMCTB M YaCTUYHAS
MOMOIIb TIeJJarora ¢ MPpoOrpaMMHUPOBAHUEM.
e  VYruay0aeHHblii ypoBeHb: COOpKa U IPOrpaMMHUPOBAHUE YCTPOUCTB IO

OITMCaHUIO pa6OTLI C MUHUMAaJIbHOM ITIOMOIIBIO IICJarora

Tema Ne 8. 3akiounrtesibHoe 3aHATHE» (2 YACOB)

Teopemuueckasa uacmsp: Ydactie 00y4aroUIMXCsl B COPEBHOBAHUSAX T10
CKOpOCTHOM cOopke. [loaBeneHne nToros
Ilpakmuueckaa yacmo:
e HavajabHblii ypoBeHb: YyacTre 00y4aroUXCsl B COPEBHOBAHUSX 110
CKOpPOCTHOM COOpKE .
e ba3oBblii ypoBeHb: YyacTue 00y4aromuxcsi B COPEBHOBAHUAX 110
CKOPOCTHOI COOpKeE.
e  VYruyO/ieHHbIIl YPOBeHb: YUacTue 00y4yaronuxcs B COPEBHOBAHUSX 10

CKOPOCTHOH cOOpKe.

Tema Ne 9. «OcnoBbl MoaeinpoBanue Kommnac 3D» (12 yacoB)

Teopemuueckaa uacms: 11oHATIE DCKU3, SJIEMEHT BBIIaBIMBAHUS, DJIEMEHT
Bpanienus, onepaiuu BBIPESATH/BbIJIABUTD napametpusaiusi, orpaHU4eHHUS,
pa3mep. OcHOBBI MOJIeTupoBanus B komnac 3D. MoaenupoBanue IpoCThIX AeTanen

0e3 pa3MepoB 3aaHHOU (POPMBI.

Ilpakmuueckaa wacmao:
e HauanbHblii ypoBeHb: Co3qaHne MOJIENEN ¢ TOJHOM MOMOIIBIO TIeJarora
e ba3oBblii ypoBeHb: Co3/1aHHe MOJENEN C YACTUYHON TOMOILBIO M€1arora
e VYruyOuaeHHslii ypoBeHb: (Co3gaHue Mojelie IO ONHCAaHUIO BHUAA U

Ha3HA4YCHUS ¢ MUHUMAJIbLHOM IIOMOIIBIO II€Jarora
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Tema Ne 10. «OcHOBBI UTeHHS YepTexkeH M HHIKEHEPHBIX H3MepeHuii» (16

4acoB)

Teopemuueckaa uwacms: 11onsATHE YEpPTEXK, pa3pes3, BUI, U3MEPEHNUE,
HITAaHT€HLIIUPKYJIb, ONIEpalysl IO TPAEKTOPHUH, onepanus no ceyeHusM. Kax
HapHUCOBaTh 3CKU3 peanbHOU aetany. Kaknue pazMepsl sBISIOTCS OCHOBHBIMM, a

Kakue BCIioMorareabHbIMU. Kak moab30BaThCs HN3MCPUTCIIbBHBIM HHCTPYMCHTOM,

Ilpakmuueckaa uacmau:
e HavaabHblii ypoBeHb: Co3/laHne MOJEIIEN U 3CKA30B C IMOJTHOW MOMOILBIO
rejarora
e ba3zoBblii ypoBenb: Co3aHne MojeIeH U 3CKU30B C YaCTUYHOMN ITOMOIIBIO
rejarora
e VruyOseHHblii ypoBeHb: Co3laHue MoOJEIEH M ACKU30B IO ONHCAHUIO

BHJAa 1 HA3HAYCHUAA C MHUHHUMAaJIbHOM IIOMOIIBIO IICJarora

Tema Ne 11. Un:keHepHOe MoeTupoBaHue» (24 4yacoB)

Teopemuueckaa uacms: 110HTHE TONYCKU U MOCAJKH, CTBIKOBKA, PA3MEPbI
Ha 00pabOTKy U yCaJIKy, MOHSATHE TOYHOCTH U3rOTOBIIEHUs, cOOpka B komnac 3D.
MoaenupoBaHue 1Mo peaibHOM A€Talu, yUYUThIBAs €€ Ha3HaueHue. MoaennpoBaHue

10 4YCPTCIKY, YUIUTLIBAsA BCC BUAbLI U Pa3pPEC3LbI.

Ilpakmuueckaa wacmao:
e HauanbHblii ypoBeHb: Co3gaHue MOJENEN U 3CKU30B € MTOJTHOW MOMOILBIO
nejarora
e ba3osblii ypoBenb: Co3ganue MOAENEN U 3CKU30B C YACTUYHON TOMOIILBIO
regarora
e VYruayOaeHHblii ypoBeHb: Co3gaHuEe MOJAEIEH M 3CKHU30B IO ONUCAHUIO

BHJAa 1 HA3HAYCHUA C MHUHUMAaJIbHOM IIOMOIIBIO II€Jarora
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Tema Ne 12. «PeMOHT ¥ poeKTHPOBaHue AeTajieil 1 cOopok» (16 yacoB)

Teopemuueckaa yacmo: 110HTHE PEMOHT M BOCCTAHOBJICHHS H OCHOBHBIC
ero cnoco0Osl. Kak caenars Moaens ciioMaHHOM fetanu. [[puHimnsl peMoHTa
JieTajel B MallIMHOCTPOECHNH U TeXHUKE. [[pumenenue 3D nevatu 11 peMOHTA.
[TpyHLIMIIBI TPOEKTUPOBAHUS JA€TAJEH 110 3aJaHUIO U TApaMETPOB paObOThI ATOU
JIETaJIN.

Ilpakmuueckaa wacmao:

e HavaabHblii ypoBeHnb: Co3laHue MOJEINIEN U 3CKA30B C IMOJHOW MOMOILBIO
regarora

e ba3oBblii ypoBeHb: Co3/1aHNE MOJENIEH U 3CKU30B C YaCTUYHOM OMOLIBIO
nejarora

e VYruyOseHHblli ypoBeHb: Co31aHuE MOJAEIEH M 3CKU30B IO ONUCAHUIO

BHUJa 1 HA3HAYCHUSA C MHUHUMAaJIbHOM IIOMOILIBIO II€aarora

Tema Ne 13. Iloaroroska k copeBHOBaHUSAM. (6 4acoB)

Teopemuuecxaﬂ yacmow: IloaroroBka K COPCBHOBAHUCM Ha CKOPOCTHOC

MOJCIUPOBAHNC 1 IIPCAJIOKCHUSA PECMOHTA Ha CJIOMaHHOM JeTaJiu

Ilpakmuueckaa yacmo:
e HavaabHblii ypoBenb: Co3ianue Mozieliel 1 cnoco00B PEMOHTA € MOJHON
MOMOILBIO Me1arora
e ba3zoBbiii ypoBenb: Co31anne Mojienei u crnoco00B pEMOHTA ¢ YaCTUYHOU
MOMOILBIO Me1arora
e VYrayOaenublii ypoBenb: Coznanue Mojenedl W Crnoco0OB pEMOHTa ¢

MUHUMAaJIbHOM IIOMOIIBIO II€Jarora.

Tema Ne 14. 3akja0unTe/IbHOE 3aHsATHE (2 YaCOB)
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Teopemuueckasn wacmp: Ydactue 00y4Jaromuxcsi B COPEBHOBAHUSX 110

CKOPOCTHOMY MOJEJIMPOBAHUIO U PEMOHTY Ha CJIOMaHHOU Aetanu. [lodeedenue

umoeos. Ilnanvl Ha credyowuti 200.

Hpakmuqecmm uacmbs.

e HauajabHblii ypoBeHb: Y YuacTue 00ydaronuxcsi B COPEBHOBAHUSX 10

CKOPOCTHOMY MOJIEIUPOBAHUIO U PEMOHTY Ha CIOMaHHOM JI€TaH.

e ba3oBblil ypoBeHb: YyacThe 00y4yaroUXCs B COPEBHOBAHUSAX 10

CKOPOCTHOMY MOACIUPOBAHNUIO U PCMOHTY Ha CIIOMaHHOM JACTalIn.

e ¥YriIy0JIeHHbIi ypOBeHb: YuacTue OOyYalolMXcsi B COPEBHOBAaHMSIX IIO

CKOPOCTHOMY MOJIEIMPOBAHUIO U PEMOHTY Ha CIOMaHHOM JI€TaH.

3. OXKHUIAEMBIE PE3YJIBTATBI U CHHOCOBBI OITPEJAEJEHUSA UX
PE3YJBTATUBHOCTH

3.1.

[Inanupyemsble pe3yabTaTbl OCBOCHUS porpaMmsl «IlyTe poOoTOBY

oOyuaroruecs: 1-ro roga ooy4deHus

J1OJKHBI 3HATh:

J1OmKHBI yMETH:

1. Ha3Banue u Ha3HaUYECHUE
CYILLECTBYIOIUX PaIUOTEXHUYECKHUX
AJIEMEHTOB, UX HA3HAYEHUE
IIPUMEHEHUE U UCTIOJIb30BAHUE

2. OcCHOBBI IPOrPAMMHPOBAHUSI HA
a3bike C++.

3. OCHOBBI MOJETUPOBAHUS B
nporpamme KOMITAC 3D

4. IlpaBuna 6e30MacHOCTU TPyJa U
AIEKTPOOE30MACHOCTH.

5. ba3oBble crtocOObI peMOHTA
JIeTajged B MAaIIMHOCTPOEHUH.

1. OpranuzoBaTh pabouee MeCTO B
COOTBETCTBHH C UCIIOJIb3YEMBIM
MaTepUalioM U MOAACPKUBATH MOPSIAOK BO
BpeMs paboTHI;

2.  CoOmonath nmpaBuiia 6€30MacHOM
padoThI;

3. IIpou3BOAUTH CAMOCTOSTEIIBHYIO
MpopabdOTKy MPOEKTOB U UX OTIAJIKY.

6. BrIITOTHATE MOJEIH TIO
TEXHUYECKOMY 3a/IaHUIO U YCIIOBUSIM UX
paboThI

7. Ilpennarate BapuaHThl pEMOHTA
JeTasiel UCXOsl U3 UX YCIOBHM pabOThlI.
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3.2. CnocoOsl u (hOpMBI MPOBEPKH PE3YIHTATOB OCBOEHUS MPOTPaMMbl

MNEJATOr'MYECKAI MOHUTOPUHI

DTamnbl Me1aroruaeckoro KOHTPOJs

Oransl Cpoku KonTponupyemsie DopMbI
MIPOBEICHUSA MapameTpbl KOHTPOJIA
Havaneubii CEHTAOPb [loHnMaHue MHCTPYKIIMU
CKIIOHHOCTH U HHTEPECBL.|  TecTHpOBaHHE.
YMenue oOmarhbcs.
[IpomexxyTOouHbIN JeKaopb, -
OHUMAaHUE SI3bIKa
AHBapb [IporpamMmupoBanue
MPOrPaMMHPOBAHHUS U HaL CKODOCTE
AJIEKTPOTEXHUKHU p
HUrtorosslit Man [ToHuMaHue TPUHIIUTIOB
MOJEIUPOBAHUS U
P . MopenupoBanue Ha
PEMOHTA JETAJIECH. CKODOCTE
[Tonumanue paboThbI BLICI;aBKa
nporpammsl KOMITAC )
3D TectupoBanue.
KoHKypcHas o1leHKa
Pa3Butne nmamsru, yP vu
MOJIEJIEN.
BHUMaHUs. PazButune
TBOPYECKOTO MBIIICHUS.
OuneHka ¥ KOHTPOJIb Pe3yJbTAaTOB
Cpoku Buabl 1esiTe1bHOCTH ®opMbI KOHTPOIS U

OLIEHKH Pe3yJIbTaTOB

1 moayrogue

CamocTosTeTbHBIN pa3oop
anekTpocxeM HM3rorosieHue
YCTPOMCTB II0 CXEMaM.
[IporpammupoBanue Arduino.

Konkypc Ha nmyunryro
MOJIENb. Y4YaCTUE B
BBICTABKE.

2 mosyroaue

PazpaboTka Mojeneit AJist IUUHbBIX

poekToB. Co3aHne COOCTBEHHBIX

YCTPOMCTB, pacyeT WX IPaMOTHOE
KOIMMPOBAHUE AIIEKTPOCXEM.

BricTaBka TEXHUYECKOTO
TBOpYecTBa. OOIaCTHBIC
COPEBHOBAHHS.
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Kpurepuu ouenkmu:

OCHOBHBIMM ~ KpPUTEpUSMH  JEATEIBHOCTH  CUYUTAKOTCA  CIEAYIOLIUE
pe3yJIbTaThI:
-OLICHUBAETCSl HJesl, Ha3BaHUE DPAOOTHI, CTENEHb CAMOCTOATEIbHOCTH, KayeCTBO
WCIIOJIHEHUS, SCTETUYECKUN YPOBEHB;
-yMEHHUE MPOBOJIUTH CAMOAHAIN3 CBOEH padOTHI;
-OLIEHUBAETCSl HAOMIOAaTeNbHOCT, U (aHTa3us, yMEHHE BUIETh HEOOBIYHOE B
OOBIYHOM;
-OLIEHUBAETCs] CBOOOJHOE BJIaJIECHUE OCHOBHBIMU TEXHUYECKUMU TPUEMAMU;
-OLICHUBAETCS] YCTOWMYNBOCTh TEOPETUUECKUX 3HAHUM;
-OLIEHUBAETCSI CTETIEHb YYaCTHs B KOJJIEKTUBHBIX (popMax pabOTHl.

MexaHu3M OLEHKH JOCTH/KEHUH y4alIMXCs

@OopMBbI OLIEHKHU: BBICTABKU U COPEBHOBAHUS.

Bubl KOHTPOIJIA: TEKYIMNA, IPOMEKYTOUYHBIN U UTOTOBBIN.

KpurepusiMmn OLEHKH SBISIIOTCS KOJIMYECTBEHHBIE W KAaYECTBEHHBIC
NOKa3aTeNN Pe3yJbTaTUBHOCTU O0yUYEHUSI.

YcaoBus peaju3aluy NporpaMmsl
[lemaroruyeckuii KOHTPOJIb 3HAHWM, YMEHHM W HAaBBIKOB, OOYyYaronIuxcs

OCYILECTBJISIETCS B HECKOJIBKO JTAIlOB U IPEyCMAaTPUBACT HECKOJIBKO YPOBHEH.
I. ITpomesKyTOYHBIN KOHTPOJIb

. TectoBbIi KOHTPOJIb, MIPEACTABIISIOINN coboit IIPOBEPKY
PENPOAYKTUBHOTO YPOBHSI YCBOCHHUSI TEOPETUYECKUX 3HAHUWA C HUCIOJIb30BAHUEM

KapTOYEK-3aJJaHui 110 TEMaM M3y4aeMoro Kypca.

. ®dpoHTanpHas 1 UHAUBUYyajbHas Oecena.
. [udposoii, rpadmyeckuii U TEPMUHOIOTUYECKUMN TUKTAHTHI.
. Bremonnenne — nuddepeHIMpPOBAaHHBIX  MPAKTUYECKUX  3aJaHU

Pa3IMYHBIX YPOBHEU CIIOKHOCTH.
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. Pemenne cuTyallMOHHBIX 3a]a4, HAIPaBJIECHHOE HAa NMPOBEPKY YMEHHMIA
UCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS HA MPAKTHUKE.
. [IpoMexyTOUHBIN KOHTPOJIb ITPEAYCMATPUBAET yUYAaCTHE B KOHKypCcax U

BBICTaBKax.

I1. UToroBbiii KOHTPOJIb

. WTOoroBelii KOHTPOJIb IPOBOAUTCS 110 CyMME IOKa3aTeNlel 3a BCE BpeMs
oOyueHusi B OObEIMHEHUH, a TAKXKE MPETyCMATPUBAET BBINOJIHEHUE KOMIUIEKCHOM
paboThl, BKIIOYAKOUIEH U3rOTOBICHUE U3ACINA M0 €IMHOM MPEUIOKEHHON cXeMe U
TBOPYECKYI0 pabOTy O COOCTBEHHBIM 3CKH3aM C HCIOJIb30BAaHUEM pPa3IMUHBIX

MaTepraoB.

. KoneuHnpiM PE3YJIbTATOM BBIIIOJHCHUA IIPpOI'paMMBbI IIPCAIIOIAracTcCsa
BBIXO/1 O6y‘laIOHII/IXC5I Ha y49aCTHC B BBICTABKaX, CMOTpPAX M KOHKYpPCaX pa3JIMYHbIX

YPOBHEM.

4. METOAUYECKOE OBECIHEYHEHUE ITPOI'PAMMBbI

B mnponecce peanuzanuu OporpaMMbl KUCHONB3YIOTCS CHEAYIOIIHE METOIbI
oOyueHus:

BepOasIbHBIE — 00BSICHEHUE, MHCTPYKTAaX, pacckas, 0ecena;

BHU3YyaJIbHbIE—IEMOHCTpAIs PENPOAYKIHi, poTorpaduii, pucyHKOB, 3CKU30B,
yepTexxel, o0pas3loB; JAEMOHCTpalus [pPUEMOB, oOmepauuili u  crnocoOoB
NeSATEIbHOCTH; POCMOTP BUACO(PHIBMOB;

MPAaKTUYECKUE — TOJUTEXHUYECKUE (U3MEPUTENbHBIC, BBIYUCIUTEIbHBIC,
rpaduueckre, TEXHOJOTHMYECKHe), oOmme  (OpraHu3aToOpCcKUe, BHUMAaHUE,
MBIIIUICHUE,  BOOOpakeHWe), chenuanbHbie (paboTta Cco  cCHelnuaJIbHBIMU
MHCTPYMEHTaMHU, cOOpKa, OTAENKA) U T.J.

Haunbonee wacTto mpu peanuzanuu JaHHOW MPOTPAMMBI  HCTIOIB3YIOTCS
pa3zHoOOpa3Hble MPUEMbl Y4eOHOU JeATETbHOCTH (PENpPOAYKTUBHBINA, YaCTUYHO-

MOMCKOBBIN, MPOOJIEMHBIN, HWCCIENOBATEIbCKUN), METOMbI YIPaBICHUS Y4eOHOUH
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NEeSTENbHOCTH ~ (QIrOpUTM, CcaMOOOy4YeHHE), BUIbl  aKTUBU3ALMU  (TECTHI,
caMOCTOsATeTTbHOE (OPMYITMPOBAHUE OIPEACIICHUN, MOUCKOBBIX OIPEICICHUN |
CIIOCOOOB  JICSITEIBHOCTH, YCTAHOBJIECHUE NPABWIBHBIX IOCIEIOBATEIILHOCTEH,
1o00p HEOCTAIOIIHNX CJIOB | T.1.);

Jlns  xaxmoro roga oOydeHUs BbIOMpaeTcs HaumbOoJiee IenecooopasHas,
KOHKpeTHass (QopMa, KOTOpas U TMpUHUMAETCS 3a OCHOBHYW. /[l mepBoro
MOJIYTOAMST TIPOrpaMMbl OOy4YeHHsT HaumOoyiee ompaBgaHa TpynmnoBas (opma
opraHuzanuu padotel. [lpu Takoil Qopme 3aHATUN Bce JETH OJHOBPEMEHHO
BBITIOJTHSIIOT OJTHO U TO k€ 3adaHue.. J[Jiss BTOporo moayroausi OCHOBHOM SIBJISIETCS
WHIUBUTyalibHAs (popMa IPOBEICHUS 3aHATHH.

OCHOBHBIMH TPUHIIMIIAMH B OCBOCHHMH Tmporpammbl «IlyTe poOOTOB»
SBJISIIOTCS: HArJISiIHOCTh, CUCTEMAaTUYHOCTh U IMOCJEJOBATEILHOCTh OOyUeHMs, a
TaK)Ke TJOCTYITHOCTb.

OOyueHue JODKHO OBITh  CHUCTEMATHUYHBIM U TOCIIEOBATEIIbHBIM.
Heo0xo1uMo pyKOBOJACTBOBATHCS TMpaBWIAMHU JUJAKTUKH: OT OJU3KOTO K
JATIEKOMY, OT MPOCTOr0 K CIOXKHOMY, OT Oojee Jerkoro k 0Oosiee TpyaHOMY, OT
W3BECTHOTO K HEU3BECTHOMY.

CucreMaTH4yHOCTh OOYYEHUsSI MpeAroiaraeT TaKoe MOCTPOEHUE Y4eOHOTO
mpoiiecca, B X0/1e KOTOPOro MPOUCXOAUT Kak Obl CBS3BIBAHHE PAHEE YCBOECHHOTO C
HOBBIM MaTepuajioM. B mporiecce 00yueHHs] MPOUCXOIUT 3HAKOMCTBO C OCHOBHOM
TEPMUHOJIOTHEH  POOOTOTEXHUKU, DJICKTPOHHKH, MEXaHUKH, WH(HOPMATHKH,
MPUHITUTIAMH TTOCTPOCHUS PA3JIMYHBIX KOHCTPYKIIUHA, aJITOPUTMOB.

Yuér BO3paCTHBIX pa3IMuuii U OCOOCHHOCTEH, OO0YydYaroluxcsi HaXOJUT
BBIPOKEHHUE B MPUHIUIE JOCTYMHOCTH OOYUYEHHUS, KOTOPOE JOJIKHO MPOBOJAUTHCS
Tak, 4TOOBl W3y4aeMbld MaTepuana IO COJCPXKAHUID M O00BEMY OBbUI TOCHIICH
oOyuarorumcsi. [Ipumensemple MeTOAbl OOydYeHHs] JOJKHBI COOTBETCTBOBATH

Pa3BUTHUIO 06yqa}oumxc>1, pa3BHUBaTh UX CUJIbI U CITOCOOHOCTH.

@®opMbI OpraHu3anuu padoThl MO MporpamMMme:
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-3aHATHUS TEOPETUYECKOTO XapaKTepa;

-3aHATHUS MPAKTUYECKOTO XapaKTepa;
-TIPOBEJICHHE TBOPUECKUX MPAKTHUECKUX PadoT;
-paboTa HaJl TPOEKTOM;

-COPCBHOBAHMA, BBICTABKU.

4.1. MarepuajabHO-TeXHUYECKOe o0ecredeHne

p—

Kowmrexkt mebenu

[xadw

Ha6op Arduino KIT

DJIEKTPOHHBIM KOHCTPYKTOp Matpémka Z
Habop obopynoBanust 11 Maiku

biok nuranus

HaGop pe3ucropos

Habop koHaeHcaTopoB

A S A U T S

Habop npoBoioB

—
e

FDM npuntep Anycubic i3 MEGA unu no1o0Hb1#
I[TO KOMPAC 3D

—
[\ I

Ha6op n3mepurensHoro uacrpymenra (LLlTanreHuupkyinb, MUKPOMETP)

—
[9%)

dunamenrt it 3D neuatu PETG
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5. HH®OPMAILNMWUOHHOE OBECIHEYEHUE CIIUCOK
MCIOJIB3YEMOM JIUTEPATYPBI

1. babuu A.B., bapanop A.I'., Kamabun W.B. u np. IlpombinuienHas
pobotorexuuka: [lox penaxmueit Hudpuna SI.A. — M.: Mammuoctpoenue, 2002.

2. Bumeame JI. Ilporpammupyembiii pobot, ympaiasembii ¢ KIIK /]I
Bunbsime; nep. ¢ anrn. A. FO. Kapuesa. — M.: HT Ilpecc, 2006. — 224 c; umn.
(Pob0oT — cBOMMU pyKamM).

3. Ckott Ilutep. [IpombliliuieHHBIE pOOOTHI — MEPEBOPOT B MPOU3BOJICTBE. —
M.: Dxonomuka, 2007.

4. @y K., I'ancanec ®., Jluk K. Pobororexnuka: IlepeBon ¢ anri. — M. Mup,
2010.

5. Pesuu 10.B. 3anumarensHas wukpodnektponnka. — CII6.: BXB-
[TerepOypr, 2007. — 592¢. 11.

6. Oanc b. Arduino 6;iokHOT mporpammucta /miep. ¢ anri. B.H.['omono6os
(2JIEKTpOHHAs! KHUTQ).

7. laxuamyp M. Kypc po6otorexuuku: Ilep. ¢ anri. — M.; Mup, 2002.

8. IOpeuu IO.E. OcHoBbl poOOTOTEXHUKH. YueOHOe mnocobue. CaHKT-
[Terepoypr: bBX-IlerepOypr, 2005.

9. ®umummoB C.A. PobOororexnuka s ngeredd u  poxureneid. C-II0,

«Hayxa», 2013.

NupopmanuoHHbIE HCTOYHUKHU

[E—

https://alexgyver.ru/
2. https://amperka.ru/
3. https://www.youtube.com/channel/UCRb241PIIWOOA8uVoj-yStw

4. https://www.youtube.com/(@asconvideo

5. https://www.joyta.ru/

IlepeyeHb y4eOHBIX KOMINIBIOTEPHBIX MPOrPaMM
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https://www.youtube.com/@asconvideo
https://www.joyta.ru/

1. «Arduino IDE»
2. «Splany
3. KOMIIAC 3D v18
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NPUJIOXKEHUE
Tect 00beaunenus «Ilyrs podoToB»
KoHTpoJIbHO-N3MepHUTeJIbHbIE MATEPUAJIBI K IPporpamMmMe mo remam Arduino

Bomnpoc 1

Kaxkas IIpaBWIbHAA ITOJIIPHOCTD IO AKIIFTOUCHU S CBCTOI[I/IOI[a?

1. JnuHHas HOXKa (aHOM) K «KMUHYCY» MUTaHUSI, KOPOTKAsl HOKKA (KaToMI) — K
«ITIOCY»

2. JlnuHHas HOXKaA (KaTOM) K «IUTIOCY» MUTaHUA, KOPOTKask HOKKa (aHOM) — K
«MHUHYCY»

3. JnuHHas HOXKKa (aHOM) K «ILUTIOCY» MUTAHMS, KOPOTKAs HOXKKA (KaToj) — K
«MHUHYCY»

Bomnpoc 2

B uem HeoOxoanMo 00513aTeNIbHO YOSUTHCS TIEpe 1 3arpy3Koi MporpaMmsI B
KoHTpoJuiep Arduino?

1. BwiOpan Tun miatel

2. B xoze co3manbl MaKpOOTIPEISTICHHS

3. Ilnata ¢pu3nYecKu MOIKIIIOYEHA K KOMIIBIOTEPY
4. BpiOpaH mopT, K KOTOPOMY MOJIKJIFOYEHA TIJ1aTa

Bompoc 3
Jlnst Ha3HAYeHUs peskuMa padoThl MMHOB Arduino ucnonb3yercs:

1. nupextuBa #define

2. ¢ynxuusa pinMode()

3. dynkmus digital Write()
4. ¢ynxnus digitalRead()
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Bomnpoc 4
[Tpouemypa void setup() BeImoHSIETCS *

1. Tonbko OJuH pa3
2. 0oAMH pa3 Mpu BKIOYEHUH miaThl Arduino
3. Bce BpeMs, MoKa BKJTItoueHa miata Arduino

Bompoc 5
Kak pabotaet "="?

1. OTto oneparop cpaBHEHUs

2. D10 omepaTop NpHUCBauBaHUs, OH MOMEIIAET 3HaYEHUE, PACTIOIO0KEHHOE
cIpaBa OT HETro, B IEPEMEHHYIO, CTOSIIIYIO CIEBa

3. DTO omeparop npucBavBaHUs, OH JIeJaeT 00a ornepaHia paBHbIMUA OOJIbILIEMY
U3 HAX

Bompoc 6

[NA KaKo# Leny B JaHHOH CXeMe WCNoNb3YeTeA Pe3ncTop, NocNeAoEaTeNbHO CoeaHHEHHbIR

CO CESTOAWOOOM? *

remm  Argubng

R OE RO RS E R E AR EW
R I

.- 1 W R R R W W W R OE R R F W R B W W W R R R W W
%k D _ LI O L B R F RO E YW
- A = L] B w oW @ E R E R W W E SR W W W W
LI L]
oW W

CRE LI R R E R W E R R R R
L LU L B L S L O L
LR S ® B R EOE WO E W OE R W R R R
R R AR E R E R R R R R

1. JIns yMEHBIIEHHS CHJIBI TOKA TEKYILETO Ye€pe3 CBETOANOT
2. Jlns yBennuyeHus IpKOCTH CBEYEHUS CBETOAMO/1A
3. [ns yBenuyeHus CUJIbl TOKA TEKYLIETO Yepe3 CBETOANO

Bompoc 7
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I[J'I)I CUUTBIBAHUA 3HAYCHUS C aHAJIOTOBOT'0O BXOAa UCIIOJIB3YCTCA KOMaH/1a

digitalRead()

digital Write()
analogRead()
analogWrite()

D=

Bomnpoc 8
Oynkuus delay()

1. ocraHaBiIMBAaeT BHIIIOJHCHUEC MporpaMmsbl Ha 3aJIaHHOC KOJIMYCCTBO
MWUINCCKYH/I

2. OCTaHABJIMBACT MUTAHHE CBCTOAMO/a HAa 3a/IaHHOC KOJIMYCCTBO MUJIJIMCCKYH/T

3. OCTaHaB/IMBACT BHIIIOJHECHUEC MporpaMmsbl Ha 3aITaHHOC KOJIMYCCTBO CCKYH/I

Bomnpoc 9
JI71st cUUThIBaHUS 3HAUYCHUSI C IUPPOBOTO BXO/1a UCTIONB3YETCS KOMaHa

digitalRead()

digital Write()
analogRead()
analogWrite()

AW —

Bomnpoc 10
B kako#t ctpouke HEeT omuoKu?

if (push==1) digitalWrite(13,HIGH);
if (push>1); digitalWrite(13,HIGH);
if (push>=1) digitalRead(13,1);

if (push>=1) analogRead(13,500);

AW —
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Bormpoc 11

K ueMy NPUESJET EbINONHEHKE CNENYIOLLEro Koaa? *

1 void setup() {
pinMode (2, COUTPUT);
3 pinMode (3, CUTPUT);

5 digitalWrite (2, LOW);
digitalWrite (3, LOW);

10 wvoild loop() {

11 digitalWrite (2, HIGH);
12 digitalWrite (3, HIGH);

Hanpsixenue Ha 2 1 3 nuHe OyAeT BKIOYATCS U BBIKIIOYATCS

Byner BKiItou€HO HarpsKeHHUE Ha 2 MUHE, 3aTEM OHO OYJIeT BBIKJIFOUEHO U
BKJIFOYEHO Ha 3

3. Byner BKIIFOUEHO HaAIPsHKEHUE HA 2 NIMHE, 3aTE€M Ha 3 MHUHE

N =

Bomnpoc 12

Yro 03HayaeT NOABUBLIASICS MOCIIE KOMITWIIALIMK MporpaMMel ommoOka " "PIN 1"
was not declared in this scope"?

1. He 3akpsiTa ckoOa win HET TOUKH 3ansToit mocie "PIN1T"
2. B ckerue He oObsiBiieHa epemenHas "PIN1"
3. B ¢yukuuu pinMode() He ucnonb3zoBano ums nopra "PIN1"
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HNPUJIOXKXEHHUE
Tect 00beaunenus «Ilyrs podoToB»
KoHTpOo/1bHO-U3MepHUTEIbHbIE MATEPHAJIbI K IPOrPaMMe 10 TeMaM
MO/ EJMPOBAHUA
Bomnpoc 1

I/IHCTPYMCHT OceBast TUHUS TI0 ABYM TOYKaM HAXOJUTCA B I'PYIIIC HHCTPYMCHTOB ...

1. Pemaxrop

2. O0o3HaueHH
3. Pa3mepsnl

4. T'eomeTpus

Bomnpoc 2
EnvHUIBI H3MEpEeHHS] ITTUHBL. ..

CM
M
M
MM

D=

Bomnpoc 3

Kakwne Bupl IpUBA30K BBl 3HAETE?

1. T'mobGanpHbBIC, TOKAIBHBIC, KIIABUATYPHBIC
2. IlepBuuHble, BTOPUYHBIC, TPETUYHBIC.

3. CucTteMHBIC M BHECHUCTEMHEBIE.

4. MopenbHbie U PU3NYECKUE.

Bomnpoc 4
Ha3znauenue komanasl [IpuBsszku?

[TpuBsi3ka BH1a N300PKCHHSI K YEPTEKY
TouHOE yepueHue.

CBs13b OKHA C DJIeMEHTaMU

Bbonee ObICTpEIN Mepexoa K KOMaH/Ie

AW N —
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Bomnpoc 5
OpTOroHanbHBINA PEXKUM YEPUCHUS CITYKUT JIJIAL. . .

1. Co3ganus oTpe3koB Noj yriaom Oosnbiue 90 rpamycos.

2. Co3ngaHust OTPE3KOB N0 yrioM MeHblIe 90 rpagycos.

3. Co3pganus oTpe3koB noj yriaom Oounbiue 90 rpamgycoB u meHblie 90 rpagycos.
4. Co3znaHus BEpTUKAIBHBIX U TOPU30HTAIBHBIX OTPE3KOB.

Bomnpoc 6

Kakue n3mMepeHrs MOXKHO BBIIOJIHUTH C IOMOIIBIO IITAHT€HIUPKYIA? Y KaxKnTe
IIPAaBWJIbHBIA BapUAHT OTBETA:

1. C nomo1Ipio MTAHTEHIIUPKYISI MOXKHO U3MEPUTH TOJIBKO TITyOHHY
OTBEPCTHUH, 11a30B, KAHABOK.

2. C noMOIIbIO MITAHTEHIUPKYJI MOXKHO U3MEPUTH TOJIBKO HAPYKHBIE U
BHYTPEHHHE Pa3MeEphl IETAICH.

3. C noMOUIbI0 ITAaHT€HIMPKYJIS MOKHO U3MEPUTH BHYTPEHHUE Pa3MeEpPhI
JeTajiedl ¥ ryONHY OTBEpPCTHH, 11a30B, KAHABOK.

4. C noMoIIBO IITAHTEHIMPKYJISI MOYKHO U3MEPUTh HAPYKHbIE U BHYTPEHHUE
pa3Mepsl AeTajeil U NIyOuHy OTBEPCTHIM, Ta30B, KAHABOK.

Bomnpoc 7

Kakune nokazanust u3smMepeHus ¢ MOMOUIBIO IITAHTEHIIUPKYJIS TOKAa3aHbl Ha
npuMepe? YKaXuTe NpaBUIbHBIA BADUAHT OTBETA!

01234567891

[Toka3aHus MIKaJbl IITAHTH U HOHWYCA IPU U3MEPEHNH pa3MepoB — 6,4 MM.
[Toka3aHus MIKaJbl IITAHTH U HOHWYCA NPU U3MEpeHnH pa3smepoB — 0,4 Mm.
[Toka3aHus MIKaJbl IITAHTH U HOHWYCA MPU U3MEPEHNUH Pa3MepPoB — 7,9 MM.
[Toka3aHus MIKaJbl IITAHTH U HOHWYCA IPU U3MEPEHNUH pa3MepoB — 6,9 MM

D=
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Bomnpoc 8

CKOJIBKO M3MEPHUTEIBHBIX KA UMEET ITAHTCHUUPKYJIb? YKaXUTE MPABUIbHBIN

BapUaHT OTBCTA

D=

[lITaHreHUUPKYJIb HE UMEET LIKAJL.
[IITaHreHUUPKYJIb UMEET TPH IIKAJIBL.
[IITaHreHUUPKYJIb UMEET OJHY LIKAITY.
[IITaHreHUMPKYJIb UMEET JIBE IIKAJIbI

Bomnpoc 9

Jlnst peMOHTa 00JJIOMaHHBIX BaJOB MOYKHO MCHOJIb30BATh

alb e

Brynky
InauHT
["aiiky
[Taiiky

Bomnpoc 10

BriGepete BepHbIE YTBEPKICHUS.

1.

2.

JlJ1s1 coeTMHEeHNsT HEHATrPYKEHHBIX JIETaJICH U3 MJIACTUKA PEKOMEHYETCS
HCTIOJIb30BaTh MPOIIABIICHHUE.

JIJ1s1 coemMHEHNsT Harpy>KEHHBIX JIE€TAJICH U3 MJIaCTUKA PEKOMEHTYETCS
HCTIOJIb30BaTh MPOIIABIICHHUE.

. I[J'ISI COCAMHCHUA HCHAI'PYKCHHBIX I[CTEIJ'ICIZ U3 II1aCTUKa PCKOMCHAYCTCA

WCIIOJIb30BaTh CKIIEUKY
J{ns coenquHeHns Harpy>KEHHBIX IE€TAJIEH U3 IIaCTUKA PEKOMEHYETCS
MCIIOJIb30BaTh CKIIEUKY
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Kanengapubiid yueOHbIUA rpaduk

JlononHuTenbHAs 00LIEpa3BUBAIOIIAS IpOrpaMmMa

«Ilymwb pooomoe»
(cTapTOBBI YPOBEHB)
I'ox oOyuenus: 1
I'pynma: 3

Bpewms npoBeneHus 3aHITHM:
Cpena: 18.00-18.40; 18.50-19.30;
Cy660ta: 09.00-09.40; 09.50-10.30

Ne Kou-Bo .
Mecsain | Ymciio HauMeHOBaHMe TeM U pa31esi0B 3aHATHH dopma KOHTPOJISA

n\i 4acoB

1 «OCHOBBI 3JIEKTPUYECTBA U 0230BbI€ JIEMEHTHI CXEM))

CobecenoBanue
1 CEHTSOPD 3 2 Texnuka 6e3onacHocT. OCHOBBI AJIEKTPUUYECTBA. NMaGopatopias pabora
2 CeHTAOPE 7 2 bazoBsie anemenTsl. Pesucrop. [Ipoekt "CeeTtoanon" JlaGoparopHas pabora
3 | centibpb 10 2 Ba3oBble 51eMeHTHL. KoHeHcaTop. Ilpoekt "Uckph" JlaGoparopast paGoTa
bazosbie asieMenThl. Karymika naayktuBHOCTH. [IpoekT
4 CEHTSOPE 14 2 . | y Ay P Jla6oparopras pabora
IIpbIraronias KaTynka
2 «OCHOBBI IPOrpaAaMMHPOBAHUA H COOPKH NMPOCTENIINX
YCTPOMCTBY»
CEHTAOPD [Tonsarue nporpamupoBanus. OcHoBHOM cuHTakcuc Arduino IDE.

5 17 2 Onpoc, TeCTUPOBaHHUE,

[Tpoekt "Blink"




ndposoi nopt. Oneparop ycinosud IF. [Tpoext "Brixmogarens
6 CGHTH6pB 21 ]6—[ q)ql; I,? p Py p Ormpoc, TecTupoBaHue,
e3 pukcanuu
7 CEHTSIOpb 24 ul " o
onsitue nepeMenHas. IIpoext "BrikitouaTens ¢ pukcanuei Omnpoc, TecTHpOBaHHUE,
Amnanorossiii mopt. emurens Hanpskenus. [Ipoekt
8 CEHTAOPE 28 " prT. /1 " p P TecTupoBanue, 3a4éT
ABTOMATHYECKOE OCBEIICHUE
3 «OCHOBBI peryJiMpoBaHHUs BbIXOAHOI0 CUTHAJIA U UKJIbI»
9 OKTSIOpb | OcHoBbl ynpasieHus. [Ipoekt " YMHoe ocBenienne" Ornpoc, TeCTUPOBAHMUE,
10 | OxT0pL 5 [IAM. TIpoexr "Tuuranka" Onpoc, TecTHpOBaHHe,
1] | OxTbpb 8 LITAM. ITpoekT "TInasnHo" Onpoc, TecTnposanie,
12 | OKTAOpH 12 IIINM. TIpoekr "TepmeHBOKC" Onpoc, TecTHpoBaHHe,
13 OKTAOPH 15 8l " o "
onstue nukna. [{ukn FOR. [Ipoekt "Mepuarommii CBeTOANO Onpoc, TeCTHPOBaHHUE,
14 OKTH6pB 19 I n "
onsitue mukia. [uxn FOR. IIpoexr "I'upisanna Omnpoc, TecTHpOBaHHE
4 «ba3oBoe B3auMOJAEeHCTBHE C MMOJIb30BaTEJIeM)
BzaumonerictBue ¢ nonab3oBareneM. IIpoekTt "ABapuiiHas
15 OKTSAOPH 22 % " P P Ompoc, TecTUpOBaH¥E,
CUTHaIU3aIMs
16 OKTSOPH 26 8l " o "
oakmoyeHne RGB cBeroguona. [Ipoekt "Ypasisii upeToM Onpoc, TeCTHPOBAHHE,
17 OKTSI0pb 29 A " . "
KTUBHBIE 25ieMeHThl. Tpansuctop. [Ipoext" Momnsiii LED Onpoc, TeCTUPOBaHHME,
AxTtuBHBIC d51eMeHTHI. Tpan3uctop. IIpoext" Perymupyemsriii
18 HOSIOpb 2 " p p- 1Ip ympy Tectuposanue, 3a4€T
BEHTUJLISATOP
5 «Mcnoab3oBanne OHOJIMOTEK U JATYUKOB)
19 HOSAODB 5 Hcnoap3oBanne 6ubanorek. IToakmrouenne gaTanka IpakTHyeckas paGoTa

TeMIiepaTypsbl ¥ BiaxkHocTu. [Ipoekt "Tepmomerp"




20 HOSOPB 9 [Toaxmrouenue sxpana LCD 1602 o 12C npotokoiy. [Ipoekt IIpakTHyeckas paGoTa
"Hellow World"

21 HOAOpD 12 BuIBOA AaHHBIX Ha dkpaH. [IpoexT "[IpOABMHYTEH TepMomeTp" | [IPAKTHecKas padora

22 | HOAOpD 16 Hoaxmouenne natauka Y3 k aduino. Ipoekr "JlansHoMmep" Hpaicririecicas pagora

23 | HOAOpD 19 [Moaxnrouenue narturka V3 k aduino. Ipoekt "JlansHomep" Hparriricckas pabota

24 HOSIOPb 23 [Toaxmtouenue cepBotoTopoB Kk ardiuno. [Ipoekt " TpakTiueckas pa6oTa
OnemenTapuslii [Iponennep "

75 HOSIOPB 2% [ToaxroueHue yacoB peasibHOro BpeMenu Kk Arduino. IIpoekt " IpaxTuueckas pabota
bynunpHuK"

26 HOS6Pb 30 [TonxroueHue yacoB peasibHOro BpeMenu Kk Arduino. I[Tpoekt " IpaxTuueckas pabota
CBETUJIBHUK - YacChl"

27 | nexabpb 3 [Moakmouenue pese K Arduino. [Tpoekr " Yachi-poserka” lTpaxiraeckas padora

6 «IIpoagBMHYTOE B3aUMOJACHCTBHE C MOJIb30BaTEIEM)
28 | nexaOpn 7 Toakmoyerne suKoaepa k Arduino. TIpoext " MyspTHKHOMKa " | I PAKTHICCKas padoTa
p p p Y,

29 Aekabpe 10 ITpocreitmee meHto Ha LCD skpane Mpaxriaeckas pabora

30 Aekabpe 14 ITpocreitmee mento Ha LCD skpane Mpaxriaeckas pabora

31 Aeabpe 17 IIpocreitmee mento Ha LCD skpane Mpaxririeckas pabora

32 Aexabpb 21 ITpocreitmee mento Ha LCD skpane lpaxturcckas padota

7 «IloaAroToBKAa K COPEBHOBAHUSAM))
33 AeKadps 24 [TonroroBka K COPEBHOBAHUSIM npakTudeckas paboTa

8 BakiounTebHOE 3aHATHE)




JeKaopb

34 28 CopeBHOBaHUS AHanms3 pe3yibTaToB
9 «OcHoBbI MoaeanpoBanue Komnac 3D»

eKaBDh Onpoc, npakTu4eckas

35 a P 31 DCKH3 — OCHOBHOM MHCTPYMEHT MOJCIMPOBAaHUA. BbIIaBiIMBanue | paGora
Onpoc, npakTu4eckas

36 SHBAPb 13 DCKH3 — OCHOBHOM MHCTPYMEHT MOJCINPOBAHUS. BbIIaBiIMBaHue | paGora
Ornpoc, npakTuueckas

37 SHBApb 14 OCKH3 — OCHOBHOM MHCTPYMEHT MOJCIUPOBAaHUA. BblnaBiMBanue | paGora
Ornpoc, npakTuyeckas

38 STHBAph 20 [TapameTrpusanus 3cku3oB. Bpaiienue pabota
OHpOC, IMPAKTUYCCKAA

39 SHBAPb 27 [TapameTpusanus 3cknu30B. Bpamenue pa6ora
OHpOC, IMPAKTUYCCKAaA

40 SHBApb 28 [TapameTpusanus 3cknu30B. Bpamenue pa6ora

10 «OcHOBBI YTEeHHUS YepTeKeill U HHIKEHEPHbIX H3MepPeH Ui

Onpoc, mpakTu4eckas

41 deBpaib 3 OcHoBbI yTeHUA yepTexen. Onepanus 1o CEUCHUSIM pabota
(berpars Ormpoc, nmpakTuyeckas

42 P 4 OcHoBbI yTeHUd yepTexen. Onepanus o CEUeHUsIM pabota
(berpars Ormpoc, nmpakTuyeckas

43 P 10 OcHoBbI yTeHUA yepTexen. Onepanus 1o CEUCHUSIM pabota




Omnpoc, npakTuyeckas

44 (erpans 11 OcHoBbI yTeHUA yepTexen. Onepanns o CEUCHUSIM paGota

Onpoc, npakTu4eckas
45 | Pespams 17 N3mepurenbHbie THCTpyMEHTHI. Orepanus 1o TpaeKTOpUH. pabora

Onpoc, npakTu4eckas
46 (erpans 18 N3mepuTenbHble MHCTPYMEHTHI. Oniepanus 1o TpacKTOPHUU. pa6ota

Ornpoc, npakTuueckas
47 (erpans 25 N3mepuTenbHble UHCTPYMEHTHI. Oniepanus 1o TpaeKTOPHUU. pabota

Ornpoc, npakTuueckas
48 MapT 3 N3mepuTenbHble UHCTPYMEHTHI. Oniepanus 1o TpaeKTOPHUU. paGoTa

11 «MHKeHepHOE MOACTHPOBAHHE

49 MapT 4 [ocanku B MammHOCTpoeHHH. Co3nanme cOOpOK. TpaxTiieckas padora
50 MapT 10 [ocanku B MammHOCTpoeHnH. Co3aHue cOOPOK. TpaxTiieckas padora
51 MapT 11 [Tocanxu B MammHOCcTpoeHnH. Co3aaHue cOOpoK. Hpaxrieckas pabora
52 Mapt 17 [Tocaaku B MammHocTpoeHuu. Co3nanue cOOpoK. lpaxTuecias padora
53 Mapt 18 MopenupoBaHue 1o yeprexam lpaxmirseckas padora
54 Mapt 24 MoaenupoBaHue No yeprexam lpaxmirseckas padora
55 Mapt 25 MoaenupoBaHue Mo yeprexam lpaxmirseckas padora
56 MapT 31 MoaenupoBaHue Mo YepTeRam lpaxmirseckas padora




[TpakTuueckas pabota

57 anpenb 1 MopenupoBanue 1o peaibHOU JeTaln
o IIpakTuyeckas T
58 alpesIb 7 MonenupoBaHue 1O peaIbHOU JI€TaIN pa eckas paboTa
o [IpakTnueckas a60Ta
59 alpeyib 8 MoaenupoBaHue MO peaibHOM AeTalu P p
o [IpakTnueckas a60Ta
60 alpesIb 14 MoaenupoBaHue MO peaibHOM AeTalu p p
12 «PeMOHT M IPOEKTHPOBaHHUeE JieTajieil 1 CO0POK»
61 anpenb 15 MoaenupoBaHue 1o ciioMaHHOM aetand. OCHOBBI pEMOHTA [pakTiaeckas paboTa
JneTane.
62 arpeiib 1 MoaenupoBanue no cioMaHHOM Aetaid. OCHOBBI PEMOHTA Ipaktruueckas pabora
neTaneu.
63 arpeiib 29 MopaenupoBanue no cioMaHHOM Aetaid. OCHOBBI PEMOHTA Ipaktruueckas pabora
neTaneu.
64 arnpeb 8 MoaenupoBaHue 1o ciioMaHHOM aetanu. OCHOBBI peMOHTA ITpakTHyeckas pabora
JIeTaJieH.
IIpakTrueckas padora
65 arpelb 29 MoaenupoBaHue MO0 TEXHUYECKOMY 3aJIaHUIO p cckas pado
o IIpakTHueckas padbora
66 Mait 5 MoaenupoBaHue Mo TEXHUYECKOMY 3aIaHUIO p P
% [IpakTrueckas padora
67 Man 6 MoenupoBaHie Mo TEXHUUECKOMY 3a/JaHHIO p cckas pado
% ITpakTryeckas T
68 Man 12 MoaenupoBaHue 1Mo TEXHUYECKOMY 3aIaHUIO paTieckas pabora
13 IToaroroBKa K COPeBHOBAHMSIM.
% ITpakTryeckas T
69 Man 13 IToaroToBKa K TECTUPOBAHUIO paTieckas pabora
% ITpakTryeckas T
70 Man 19 IToaroToBKa K TECTUPOBAHUIO paTieckas pabora
71 Mau 20 ITonroroBka K TECTUPOBAHUIO TectupoBanue

14 3akiaounTeIbHOE 3aHATHE




72 Mau 26 CopeBHOBaHUs AHanus3 pe3yibTaToB
TeMbl 1J151 CaMOCTOSATEIbHOM PadOTHI:

Ne Tema KosnyecTBO 4acon Hara

1 24 01.06.23 —31.08.23




