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Pa3zgesn Nel.Kommniiekce 0CHOBHBIX XapaKTePUCTHK POrPaMMBbI
1.1 IosicHuTeJIbHAsI 3aIUCKA

HopmatuBHO-ipaBoBOM 0a30i [JIs1 COCTABJIICHHS MPOTPAMMBbI MOCTYKUIU
CIIE YO JOKYMEHTHI:

- ®denepanbhblii 3akoH OT 29 nekadbps 2012 r. Ne 279-D3 «O6 obpazoBaHUH
B Poccuiickon denepanuny;

- [locTanoBneHre rI1aBHOTO TOCYAapCTBEHHOTO cCaHUTapHOro Bpaua PO ot 4
utonst 2014r., Ne4l, Canllun 2.4.4.3172-14 «CaHuTapHO-31UAEMUOIOTHYECKUE
TpeOOBaHMSI K YCJIOBUSIM W OpraHu3anudd oOydeHHsi B 0O0IIeo0pa3oBaTeIbHbIX
VUIPEKICHUATIX Y,

- Ilpuka3 MunncrepcrBa npocsemeHuss Poccuiickon ®Pepepanuu ot 9
HOsiOpst  2018r. Nel96 «O6 yrtBepxaenun Ilopsaka opraHuzanvu U
OCYIIECTBJICHUSI  00pa30BaTEIbHOM  NEATENBHOCTH 1O  JOMOJHUTEIbHBIM
00111e00pa30BaTebHBIM IPOrPaMMamy;

- KoHuenmuss  pa3BUTHS  JONOJHUTEILHOTO  OOpa3oBaHUsA  JETEH,

yTBepkAeHHas pacnopsbkeHueM llpaButensctBa PO ot 4 centsaops 2014 r. Ne
1726-p;

- Meroauueckue pEeKOMEHJALHUKU IO MPOEKTUPOBAHUIO JOMOJIHUTEIBHBIX
00111epa3BUBAIOIIUX TPOTPAMM.

JlononHuTenpHas oOmieoOpazoBarenbHas 00IIepa3BUBAOIIAs MporpaMma
«B Hepax HayKW» OTHOCUTCS K IporpaMMaM TEXHUUECKON HalpaBIEHHOCTH.

VYPOBEHD CII0KHOCTH MPOTPAMMBI - OA308bliL.

dopma 00ydeHHS: OUHAS

[Iporpamma npennasHadena jist nerei B Bozpacte ot 10 go 15 ner.

CepbesHoll TpOOJIEMON POCCHMCKOTO OOpa3oBaHUsS B IICJIOM  SIBIISICTCS
CYLIECTBEHHOE  OCJIa0JIeHHE€  €CTeCTBEHHO-HAyYHOM M TEXHOJIOTMYECKOU
COCTaBIISIIOLIECH MIKOJBHOTO oOpa3zoBaHus. Cpeau MOJOAEKH MOIMYJSIPHOCTD
MH)XXEHEpPHBIX Tnpodeccuil mnajaer ¢ KakIbIM TroA0M. YCUiIus, KOTOpbIE
IpeapUHUMAET FOCYAAPCTBO, JAIOT HEIUIOXOW pe3yJbTaT Ha CTYNEHSIX CPEIHEro
u BeIciero oOpaszoBanus. s sddextuBHON paboThl B mpodeccroHATHLHOM
oOpa3oBaHHM HEOOXOAUMA MOMYJISIPU3AIMS U YTIITyOJIEHHOE H3YYeHHE €CTECTBEHHO
U TEXHUYECKUX JUCIHUIUIMH HayuHas C oOmeoOpa3oBaTenbHO Imkosbl. Ha
napiameHTckux ciaymanusax 12 mag 2011 rona B 'ocqyme P® Ha temy «Pa3Butne
WH)KCHEPHOro 00pa30oBaHUS M €ro pojib B TEXHOJIOTHYECKONW MOJEpHU3AINN
Poccum» momuepkHyTa HEOOXOJUMOCTH  TMPEEMCTBEHHOCTH  WH)KEHEPHOTO
oOpa3oBaHMsl Ha pa3HBIX CTYMNEHSIX OOY4YeHHs, BaXHOCThb MPOTMEIECBTUKU
TEXHUYECKOTO TBOpYECTBAa B INKOJHOM oOpa3oBanuu. K  cokajeHwuro,
COBpEMEHHOE IMIKOJIbHOE 00pa3oBaHUE, C TEPerpy>XCHHbBIMH  Y4eOHBIMU
mporpaMMaMyd  HM JKECTKUMH HOpPMaTUBAaMHM, HE B COCTOSHUU IPOJBHUTATh
MOJIHOLIEHHYIO paboTy MO (POPMUPOBAHUIO MHKEHEPHOTO MBIIIICHUS U Pa3BUBATh
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JIETCKOE TEXHUYECKOE TBOPUYECTBO. KOIMUeCTBO OTBEACHHBIX IO TPOTPAMME YacOB
HE BCErja XBaTaeT JUIsl MOJIHOIEHHOTO M3yYeHHsI y9eOHOTO MaTepuana. B Takmx
YCIOBUSIX peaM30BaTh 3a/1ady (pOpMHpOBaHUS y JETEH HABBIKOB TEXHHUYECKOTO
TBOpYECTBA KpailHE 3aTpyIHUTENBHO. ['opazmo Ooibllie BO3MOXKHOCTEH B ATOM
HaTpaBJICHUH Y JOMOJHUTEIBHOTO 00Pa30BaHMS.

AKTYaJIbHOCTH JJAHHOI MPOrPaMMbl COCTOUT B TOM, YTO POOOTOTEXHUKA B
IIIKOJIE TIPEJICTABIISACT y4YalUMCS TEXHONIOTuU 21 Beka, CIOCOOCTBYET pPa3BHT
KOMMYHUKATHUBHBIX ~ CIIOCOOHOCTEW, pa3BUBAET HABBIKM  B3aWMOJICHCTBHSA
CaMOCTOSITEIIbHOCTH TIPU TPUHSATHUN PEIICHUHA, PAaCKPHIBAET WX TBOPUYECKHUI TOTE
Pebsita mydmie MOHUMAIOT, KOTJa OHU YTO-TMOO CaMOCTOSITENIBHO CO3/aI0
nzobperaror. [lpm mpoBeaeHWM 3aHATHH MO POOOTOTEXHHKE OTOT (AKT HE
VUYHUTHIBACTCS, a peajbHO HKCIOJL3YETCS Ha KaXIOM 3aHITHH. B coBMeECTHOM
paboTe pa3BUBAIOT CBOM  HHJMBHUIyaJIbHbIE TBOPYECKHE  CIIOCOOHOCTH,
IIPEOJI0JIEBAIOT TBOPYECKUE MPOOJIEMBI, MOJYyYarOT BakKHbIC (yHIaMEHTaIbHBIC
TexHu4eckue 3HaHusa. OHU CTaHOBSTCS 00Jiee KOMMYHUKAOEITbHBIMH, Pa3BUBAIOT
OpraHu3allii W TPOBEJICHUS HCCIEAOBaHHUM, YTO OE3yCIOBHO CIOCOOCTBYET HX
yCHexy B JaJbHEHIIEeM IKOJILHOM 00pa3oBaHuu, B Oy Iyliei padore.

[Iporiecc opraHmM3anuu Takoro 00pa30BaTEIBHOTO MPOCTPAHCTBA TpeOyeT
WCIIOJIb30BAaHUS HOBBIX TIPHEMOB TIPETOJaBaHMs, B OCHOBE KOTOPBIX JICKHUT
NpE/ICTaBJICHUE B JEATEIBHOCTHOM TOJXOAE Kak CIoco0e JIOCTHXKEHHUSA
IJIAHUPYEMBIX 00pa30BaTENbHBIX PE3YIbTATOB, YJOBICTBOPCHHS JHUIHOCTHBIX

noTpedHoCTEN oOyyaroierocs, OTIpeICTICHUS ero WHIMBUY AJIbHOM
oOpasoBarenbHON TpaekTopuu. B 3TOM 3akiouaeTcs HOBHM3HA MPOTrPAMMBbI.
OTnuuurensHass  OCOOCHHOCTh  MPOTPAMMBI -  BBIMIOJIHEHHE  MPAKTHKO-

OPUEHTUPOBAHHBIX 3aJaHUN, IPELYyCMATPUBAIOIIUX OCBOCHHE TEOPETUYECKOIO
MaTepuaia B MPaKTUYECKOW AesTeNbHOCTU. J[aHHas 0COOEHHOCTh MOTpedoBaia
M3MEHEHUSl CUCTEMbl OLICHMBAHMS 0Opa30BaTENbHBIX PE3yIbTATOB: (PUKCUpPYETCS
IMHAMHMKA PE3YyJbTAaTOB Ka)XJAOro OOYy4arollerocsi, a HE COIOCTaBJIEHUE €ro C
«3TATIOHOM», «00PA3OM»; B OCHOBE aHAJIM3a 00pa30BaTEIbHON MPOAYKIIUH JIEKUT
crenuaibHO pa3padoTaHHAs AaHAIMTUYECKAs IIKaa.

[Iporpamma paccunTaHa Ha J€T€W MIIAAMIEr0, CPEAHErO0 W CTapLIEro
IIKOJIBHOTO BO3PACTa C YYETOM OCOOEHHOCTEHN MX pa3BUTHS.

PexxuM 3aHATHI: 3aHATHS B TPYIIIAX NPOBOJATCS M3 pacyeTa 1-4 kimaccs 2
yaca B HeJelto, 5-9 knaccel 3 yaca B Hegento no 40 MUHYT.

1.2 Ilean u 32124 NPOrPaMMBbl.

eab0 mporpaMmbl: CO3aHNE YCIOBHM JIJIT 3HAKOMCTBA O0yYarOIINXCS C
3aKOHAMHU peajbHOTO MHpA, MPUMEHEHUS] TEOPETUYECKUX 3HAHWU Ha TMPAKTHUKE,
pa3BUTHS HAOJIIOIaTETLHOCTH, MBITUICHHSI, COOOPA3UTEILHOCTH, KPEATHBHOCTH.

3amavuu:

- Vcnonb3oBaHue COBPEMEHHBIX Pa3pabOTOK MO POOOTOTEXHUKE B 00JaCTH
oOpa3oBaHMsl, OpraHU3aIMs HA WX OCHOBE AaKTHBHOW BHEYPOUHOW IEATEIHHOCTU
YUaIUuXCS



- O3HakOMJICHHE YYaIlIMXCS C KOMIUIEKCOM Oa30BBIX TEXHOJOTHIA,
MIPUMEHSEMBIX MPU CO3JaHUU POOOTOB

- Pemenue yyanumucs psiia KHOEpHETUUECKUX 3a/1a4, PE3YJIbTaTOM Kax oM
U3 KOTOpPHIX OyAeT paboTaronuii MeXaHW3M WId poOOT ¢ aBTOHOMHBIM
yIpaBiICHUEM

- Pa3Butne Menkou MOTOPHUKH, BHHMATCIIBHOCTHU, aAKKYpPAaTHOCTHU H
I/1306peTaTeJII>HOCTI/I

- PazBurne y  IIKOJBHUKOB  HAaBBIKOB  KOHCTPYUPOBaHUS U
IPOrpaMMHUPOBAHUS

- Pa3zBuTHe KpeaTMBHOIO MBIIUJIEHUS U MPOCTPAHCTBEHHOI'O BOOOpaXKEHUS
y4ammxcs

- Opranu3anus U y4yacTHUE€ B MIpaxX, KOHKypcax M COCTS3aHUSAX pOOOTOB B
KauecTBE 3aKpEIUICHUs] U3y4aeMOoro MaTepraia 1 B LEeJIsIX MOTUBALUN 00yUYEHUS.

- IloBrllIcHHUE MOTHUBAIIUHU YYaIIUXCA K I/I306p€TaTeJII>CTBy n CO31aHHIO
COOCTBEHHBIX pO6OTI/I31/IpOBaHHLIX CHUCTCM

- @OpMHUPOBAHUE y YYAIIMXCS CTPEMIIEHUS K IMOJYYEHUIO Ka4ye€CTBEHHOTO
3aKOHYEHHOI'O pe3yibTara

- cDOpMI/IpOBaHI/Ie HaBBIKOB IIPOCKTHOT'O MBIINLJICHUA, pa6OTBI B KOMaHZAC.

1.3 Copep:xaHue NPOrpaMMBbl.
[Iporpamma «B Henpax Hayku» uMmeeT 4 Kypca:
1) Po6ototex KJIUK;
2) Pobotorexunka KJIMK;
3) CTEM Macrepckas;
4) Pob6ororexnuka KITMUC.

Conepxanue kypca «Podororex KIIMK»:

Paznien «BBogHOE 3aHsATHE, 3HAKOMCTBO C KOHCTPYKTOPOM.

Tema 1. BBogHoe 3aHsTHE: MaTepHuaibl © MHCTPYMEHTHI, HCIIOIb3YEMBIE TS
paboTHI.

Teopwus: [IpuHIUIIEI ¥ BapuaHTHI TOCTPOEHUS POOOTOB. PaccMarpuBaroTcs
Pa3HOBUAHOCTH CYIIECTBYIOIIUX POOOTOTEXHUYECKUX KOHCTPYKTOPOB.
PaccmatpuBaroTcsi MHCTPYMEHTHI JIJ1s1 pa0OoThl, MPAaBUJIA U CIIOCOOBI COETUHEHHUS.
dopMBbI 3aHATHIA: JIEKIHsI, Oecena.

Tema 2. duznyeckre TPUHIUIIBI TOCTPOEHUSI POOOTOB.
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Teopusi: OcHOBHBIE 3JIEMEHTHI KOHCTPYKTOpPA, Crioco0bl coenuHeHus. [Ipaktuka:
cOopka 0a30BbIX IJIEMEHTOB.

®dopMsl 3aHATUI: Oecena, mpakTuyeckoe 3ausatue. Tema 3. KoHCTpyKumu u
Pa3HOBHIHOCTH poO0TOB. Teopus: Pa3HOBUAHOCTH MOABMKHBIX POOOTOB.
dopMbI 3aHATHN: JIEKITUS, Oecena

Pasnen «Cpenpl mporpamvuposanus: mBlock, ArduinolDE».

Tema 1. [lepBas mporpamma. 3HaKOMCTBO €O cpeioit mporpammupoBanusimBlock
Teopus: 3anmyck nepBbIX TPOTPaAMM.

[Ipaktuka: ycranoBka u HacTtporka [10, 3arpy3ka u ycTaHOBKa JpaniBEpPOB,
OuOIHNOTEK.

@opwmsbl 3aHATHN: JIekuus.

Tema 2. 3nakoMcTBO co cpenoit mporpammupoBanust ArduinolDE Teopus: 3amyck
nporpammbl ArduinolDE

[IpakTuka: ycranoBka u Hactpoiika [10, 3arpy3ka u yctaHOBKa JpaiiBEpOB,
ONOIUOTEK.

DOopMBbI 3aHATHM: JEKIUA.

Tema 3. 3HaKoMCcTBO co cpezol nporpammupoBanust MBlock. [pakTudeckast
YacTb.

Teopus: 3amyck mporpamMmel.

IIpakTuka: ycranoBka u HacTtporka [10, 3arpy3ka u yCTaHOBKA JIpaiiBEpPOB,
OnOIHOTEK.

@OpMBI 3aHATUI: TPAKTUUECKOE 3aHATHE.

Tema 4. 3nakoMcTBO co cpenoii mporpammupoBanust ArduinolDE Teopus: 3amyck
MIPOTrPaMMBHI.

[TpakTuka: ycraHoBka u Hactporika [10, 3arpy3ka u ycTaHOBKa JpaiBEpPOB,
OnOIMOTEK.

DOpMBI 3aHATUN: IPAKTHYECKOE 3aHATHE.

Paznen «YHuBepcanpHas miatdopma ucciaeaoBaTeIbCKUX 3a1au» Tema

1. OnemenTHas 6a3a Habopa. CrannaptHas iardgopma. Teopusi: CranmapTHas

JIBYXMOTOpHas miardopma



[TpakTuka: cOopka KIaCCUIECKOM TBYXMOTOPHOU TIAT(OPMEI, IPOE3]] 110
JIUHUU U BIOJIb CTEHBI.

@OpMBI 3aHATUN: TPAKTUYECKOE 3aHATHE.

Tema 2. BapuaHTbl TOCTpOEHUSI MAHUITYJIATOpPA. 3axBaT 00bekTa. Teopus:
BapuaHTbl MaHUTYJIALIMOHHBIX POOOTOB. MeXaHU3MBbI 3aXBara.

[IpakTuka: cOopka KJIacCHYECKOM IBYXMOTOPHO MIaTPOPMBI C
MaHunyJsitopoM. [IpobHOe nepemernieHue 00bEKTOB.

DOopMBI 3aHATUI: PAKTHUECKOE 3aHATHE.

Tema 3. Moayap TEXHUYECKOTO 3PEHUS.

Teopust: Moayib Texuuueckoro 3penus TrackingCam. I1O u 6ubanoreku.
NuTterpanust ¢ KJacCHYeCKUMU COOpKaMu poOOTOB.

[IpakTuka: cOopKa KJIaCCUYECKOM IBYyXMOTOPHOM MIaTHOPMBI C MAHUITYJISITOPOM U
MOJIyJIEM TEXHUYECKOro 3peHue. OOHapykeHre 0ObEKTOB.

@opMBbI 3aHATUIN: TPAKTHYECKOE 3aHATHUE.

Tema 4. Tlepemenienue pod0oTa B IPOCTPAHCTBE

[IpakTuka: cOopka BEIOpAaHHOM MOJIEH IO MHCTPYKITUHU, IIPOTPAMMUPOBAHUE
poOoTa, nepeMenieHrue 0ObEKTa B IPOCTPAHCTBE.

@DOopMBbI 3aHATHUS: IPAKTUYECKOE 3aHSTHE.

Paznen «IIpoekT»

Tewma 1. Tematuka npoekta. CopeBHOBaTEIbHBIN POOOT. [IpoekTHAs
poboToTexHuka. Paznuuue poboTOB.

cDO];)MI;I 3aHATHA: IIPAKTHYCCKOC 3aHATHC, IIPOCKTHAA ACATCIIbBHOCTD.

Tema 2. [Toctpoenne 3d-moaenu. KoncrpyupoBanvie Mojaeau. @opMbl 3aHITHS

MNPAKTHYCCKOC 3aHATUC, IIPOCKTHAA ACATCIbHOCTD.

Tewma 3. [IporpammupoBaHue.

CDOpMBI 3aHATHA: IPAKTHYCCKOC 3aHATHC, IIPOCKTHAA AJCATCIIbHOCTD.

Tema 4. [loaroroBka u 3amuTa NpoeKTa.
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[IpakTrka: 3amuTa NPOEKTOB.

@OopMBI 3aHATUI: TPOECKTHASA AEATEIBHOCTD, 3a4ET.

Conepxanue kypca «Podororexanka KJIIMK»:

Pa3nen 1. BBogHoe 3ausitue.

[Toka3z mpesentarnuu «O0pa3zoBaTeabHasi pOOOTOTEXHUKA C KOHCTPYKTOPOM
KJIMK». IlmanupoBanue paboThl Ha yueOHBIH roa. becema o TexHuke
6e30macHOi paboThl M MOBEACHUHN B KaOWHETE M YUpexKAeHUU. BBOIHBIN U

NEPBUYHBIA MHCTPYKTAX HA paboueM MecTe ISl 00yUaromuXxcsl.

Pa3nen 2. U3yuenue cocraBa koncTpykropa KJIUK.

Tema 2.1. Koncrpykrop KJIMK u ero nporpaMmMHoe o0ecredeHue.
3HAKOMCTBO C NEPEYHEM JIeTajeil, JEKOPAaTUBHBIX M COEIUHHUTEIBHBIX
AJIEMEHTOB W CHUCTEM TMepeaBWKeHUs. (O3HAKOMJIEHME C NPUMEPHBIMU
obpaznamu uznenuii koHcTpykTtopa KJIMK. IIpocMoTp BCTymuUTEIBHOTO
Buneopoiuka. becena: «Mctopuss poOOTOTEXHUKM W €€  BHIBD).
AKTyanbHOCTh  TIpUMEHEHUss poOoToB. KOHKypChl, COCTS3aHHUS 1O
poboTtorexHuke. [IpaBuna padbotel ¢ Habopom-koHCcTpykTOpoM KJIIMK mn
nporpaMMHbIM  oOecnieueHueM.  OCHOBHBIE — COCTABIISIFOLIME  CPEJbl
KOHCTpyKTOpa. COpTUpPOBKa W XpaHEHUE JAeTalled KOHCTPYKTOpa B
KOHTelHepax Habopa. TecToBoe MNpaKTHUYECKOE TBOPUYECKOE 3aJaHue.
®opMbI ¥ BUABI KOHTPOJIsi: BXOAHOM KOHTPOJIb 3HAHUHW HA HAYAJI0 Y4eOHOTO
roaa. TectupoBanue. O1eHKa Ka4eCTBa TECTA U U3/ICIIHIA.

Tema 2.2. OcHOBHBbIE KOMIIOHEHTHI KOHCTPYKTOpa KJIUK.

N3yuenne wHabopa, OCHOBHBIX (YHKIMH JAeTaJiei W MPOrpaMMHOTO
obecnieueHuss  koHcTtpyktopa KIJIMK. IlnanupoBanue  paboThl ¢
KOHCTPYKTOPOM. ODJIEKTPOHHBbIE KOMIIOHEHThI KOHCTpyKTOpa. Hauarno
paboTHI.

Tema 2.3. Coopka po6oTa Ha cB0OOAHYIO TeMy. /leMOHCTpanusi.



CoOopka momynel (cpeaHuiit U OOBIION MOTOP, JATYUKU PACCTOSHUS, IIBETA
U cwibl). V3ydyeHWe TNPUYMHHO-CIEJACTBEHHbIX  cBsizeid.  COopka
coOCTBEHHOro poboTra 0€3 HHCTPYKIUU. Y4YUM pOOOTOB JBUTATHCS.

JleMoHCTpanus BBIIOJIHEHHOWPAOOTHI. B3anMooneHka, caMOOIeHKa.

Pasnen 3. U3y4yeHnune MOTOPOB M IaTYUKOB.

Tema 3.1. U3yuyenue u cOOpKa KOHCTPYKIMIA ¢ MOTOPAMHU.

OObsicHeHne wnened W 3a7ad  3aHATHS. DBHEmHW BHUJI  MOTOPOB.
KonctpyupoBanue »skcnpecc-6ota. I[loHstue cepBoMoTOop. YCTpOHCTBO
cepBomoTopa. IlopTel mis noakItoueHus: cepBoMOTOpOB. [lomoxurensHoe u
OTpHULIATENBHOE IBMKEHUE MOTOpa. OmnpelesieHne HANpaBICHUS JBUKECHHS
MOTOpOB. brokn «bonbioit Motop» U «Cpeanuii motop». Beibop mopra,
BBIOOP pexuMa padoThl (BBIKIIOYUTH, BKIIOYUTh, BKIIOUUTH HA KOJTHMYECTBO
CEKYH]I, BKIIIOYUTh Ha KOJWYECTBO TI'PaayCOB, BKIIOUUTh HAa KOJUYECTBO
000pOTOB), MOIIHOCTh JABUTATENs. BBIOOp peXuMa OCTAaHOBKH MOTOpA.
[TpezenTanus padboTel. BzaumooreHka, caMOOIICHKA.

Tema 3.2. U3y4enne u cOOpPKa KOHCTPYKIHUIA € JaTYUKOM PAaCCTOSIHUS.
OOnbsicHeHue 1ienelt u 3a1a4 3aHsaTus. [[loHITHE «JIaTUUK paCCTOSIHUS U UX
BUJIBI. Y CTPOMCTBO JATYMKA PACCTOSHUS U MPUHIUI paboThl. BeiOop moprta
u pexuma pabotrbl. COOpka TMPOCTHIX KOHCTPYKIMHA C JaTYUKaMU
PacCTOSHUA.

[Ipe3enrtanus paboTel. B3aumooneHka, cCaMOOLIEHKA.

Tema 3.3. U3ydyeHue m cOOpKa KOHCTPYKUHMHA € JATYMKOM KACAHMS,
nBera.

OObsicHeHUME TieNiel U 3ajay 3aHATUs. BHemHuil Bua. Pexum u3zMepeHus.
Pexxum cpaBuenus. Pexum oxunanus. V3MeHeHune B OJIOKE OXKHIaHUS.
PabGora Onoka mepekstoueHHs] ¢ MPOBEPKOM COCTOSIHUS JTaTuyMKa KacaHUs.
COopkanmpoCThIX KOHCTPYKIUH C JaTYMKOM KacaHus. [Ipe3enTarus paOoThI.
B3anmoornienka, camoorienka. OObsICHEHHE IIeJIeH U 3a1ad 3aHaTus. JlaTauk

1BeTa npeaMeTa. BHemHuN BuUJ JaTyuka W €ro MNPUHIUI PaOOTHI.
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MexaMCIUIUIMHAPHBIENIOHATHS . IPUYUHHO- CJIEICTBEHHAs CBs3b. M3yueHue
pexkUMOB paboThl jaTyvka 1BeTa. COOPKAmpoCThIX KOHCTPYKIUU C
naTurkamu 1seta. [Ipezenranus pabotel. BzanMmoonieHka, caMOOIIeHKa.
Pa3znen 4. KoncrpyupoBanue pooora.

Tema 4.1. Co0pka MexaHU3MOB 03 y4yacTusi ABUraTesie U JaTYNKOB 110
HHCTPYKIUH.

OObsicHenue nene u 3anay 3aHAtus. M3yuenue mexaHus3MoB. llepBeie
mard. 3yOuateie koneca. IIpomexxyTounoe 3yOuartoe koisieco. KoponHbie
3yOuatbie Kkojeca. IloHmwxkaromass 3yOuaras mnepemada. IloBwimaromias
3yOuaras nepenada. llIkuBsl u pemuu. IlepekpecTHass pemeHHas nepeaayva.
CHmxeHue, yBenU4YeHHE cKopocTu. YepBauHas 3yOuaras mepejaauya,
KyJa4yok, pbryar. COOpka MOpPOCTBIX KOHCTPYKUMA MO HMHCTPYKLHH.
IIpesenTanus paboTel. B3anMoolieHka, caMOOLIEHKA.

Tema 4.2. KoncrpyupoBanue npocToro podora no MHCTPyKIHUH.
OOmbsicHenue 1ieneit u 3aaay 3anstusi. Pazoop uncrpykiuu. Coopka podota
o UHCTPYKIMU. Paz6op roToBoii mporpammsel i poboTa. 3amyck poboTta
Ha copeBHOBareiabHOM  mnone. JlopaGortka. Ilpe3eHtanuss  paOOTBHI.
Bzaumoolienka, caMoOIeHKa.

Tema 4.3. COopka MeXaHU3MOB € Y4acTHEM JABHUIraTe/ieid U JaTYUKOB 110
HHCTPYKIHH.

OObsicHeHue uened u 3agad 3aHatud. Pazoop uHcTpykunn. OOCyx’aeHHUe C
yYallUMHCS Pe3yJbTaTOB paOOThl. AKTyalu3alMs TMOJYYEHHbIX 3HAHUU
pasnena 3. COopka pa3iIWYHBIX MEXAHU3MOB C y4YaCTHEM JBUTATeNell u
JATYUKOB T10

uHcTpykiuu. [Ipesenranus padboTel. Bzanmoorienka, caMmooIieHKa.

Tema 4.4. KoncTpyupoBaHue po00Ta-TeJ1eKKH.

OObsicHeHHe 1ieNiel U 3a7ad 3aHsATusd. Pa3oop uHCcTpykimu. OOCyKIeHHe C
yYaluMucs pe3yibTaToB padbotel. COOpKa MTPOCTOTO PpoOOTa-TENEKKU.

VYaydiienue KOHCTPYKIUU podoTa. OOCyk IeHHE BO3MOXKHBIX (DYHKIUH,
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BBITIOJHSAEMBIX poOoTOM-TenexKkoi. IIpe3enranusa pabotel. B3anmoorienka,

CaMOOILICHKA.

Pa3nen 5. Coznanue nmpocThbIX MPOrpaMm Yepe3 MeHI0 KOHTPoJLIepa.
Tema 5.1 IlonsiTHe «mporpammay, «ajaropurv». Hanmucanue
NPOCTEHIINX MPOrPaMM JIs po00TA M0 HHCTPYKIIUH.
OObsicHeHMeE Tieell U 3a/ad 3aHATHUS. AJTOPUTM JBHXKEHUS poOoTa IO
KpYTY, BIEpe-Ha3a/l, «<BOCbMepKoii» U np. Hanucanue nporpaMMbl o 00pasiry
JUISL ABVDKEHHUSI TIO KPYTY 4€pe3 MEHIO KOHTPOJIIEpa. 3alyCK U OTJIaJIKa
nporpammel. Hanrcanve Ipyrux npocThiX IPOrpaMM Ha BHIOOP YHAILIMXCS U UX
camocTrosTenbHas oiagaka. [Ipesenranus padoTsl. BzanMooreHka, caMooLIeHKa.
Tema 5.2 Hanucanue mporpamMm Ajsl ABH:KeHUsI po00Ta yepe3 MeHIO
KOHTpOJLIepa.
OObsicHeHue 1Ieell U 3a/1a4 3aHATUs. XapaKTEePUCTUKH MUKPOKOMITbIOTEpPA
KJIMK. VYcraHoBka akKyMyJsTOpOB B  OJIOK MHUKPOKOMIIbIOTEpA.
TexHoloruss MNOAKIIOYEHUS K  MHKPOKOMIIBIOTEpPY  (BKJIIOYEHUE U
BBIKJIFOYEHHUE, 3arpy3ka W BbIIpy3Ka mnporpamm, noptel USB, Bxoma u
Bbixona). Uutepdeiic m omnucanue KIIMK (mukrorpammsel, GyHKINH,
WHAUKATOPHI). [ TaBHOE MEHIOMUKPOKOMITBIOTEPA (MO (pailiibl, MpOrpaMMBlI,
uCTbITall MeHs, BuJ, HacTpoiku). CoznaHue NPOOHBIX MporpamMm st
poboTta depe3 MeHr0 KoHTposuiepa. [Ipesenrtanms pabotel. B3anmmoorieHka,
CaMOOIICHKA.
Pa3nen 6. 3nakoMcTBO co cpenoii nporpammupoBanus KJINK.
Tema 6.1. [lonsiTHE «Cpea MPOrpaMMHPOBAHUSN», «JIOTHYECKHE OJIOKID).
[TonsiTHE «CpEemanporpaMMHUPOBAHUS «JTIOTHUYECKEOIOKM». [Tokas
HaIMCaHus MpocTeiel mporpammel 171st podora. Uutepderic mporpammsl
KJIMKu pabora ¢ muMm. Hamucanue mporpamMmbl IJisi BOCIIPOU3BEACHUS
3BYKOB U
n3o0pakenwus 1o oopasiry. [IpesenTarus padotsl. BzanmoorieHka, caMmooIieHKa.

Tema 6.2. UnTtepdeiic cpenst nporpammupoBanus KJIUK u padora c
11



HEH.

Oo6mee3nakomctBocuHTEepheiicoml 10.Camoyuntens. [ lanens

nHCcTpyMeHTOB. Ilanutpa xomanza. Pabouee nosie. OxkHO moacka3ok. OKHO

mukpokomibioTepa KJIMK. Tlanens konpurypamuu.

Tema 6.3. Hanncanue nporpamMm /Uil ABU:KeHUs1 poOoTa mo odpasiry.

3amyck M 0TJ1aJIKa MPOrpamMmM.

OObsicHeHue 1eneit 1 3a1ay 3aHsaTus. [loHsITHEe «CHHXPOHHOCTD ABUKCHUID,

«4actb 1 1enoe». Coopka moaenu PoboTa-Taniopa. DKkcriepuMEeHTUPOBAHKE
C HACTpOWKaMH BpPEMEHH, YTOOBI CHHXPOHU3MPOBATH JBM)KCHHE HOT C
MUTaHheM HHJIuKaTopa Ha Xabe. JloOaBnenue nBmxeHui s pyk Pobora-
taniopa. JloGaBnenue 3BykoBoro putMma. lIporpamMmmupoBanue Ha
JIBMKCHHE  CPETryJSIpHBIMH ~ HWHTepBaiamu.  [IpeseHTtamust  paOOTHI.

BBaI/IMOOI_IGHKa, CaMOOILICHKA.

Pasgen 7. M3yyeHue MNOABEMHBIX MEXaHM3MOB U IepeMelleHHH
00BbEKTOB.

Tema 7.1. IlonbeMHBIE MEXaHU3MBI.

OObsacHenue neneil u 3anay 3aHatus. [logbeMHble MEXaHU3MBbl B KH3HHU.
OO6cyxeHrne ¢ ydyalluMucs pe3ysbTaToB ucnblTaHui. KoHcTpynpoBaHue
MOJABEMHOI0 MEXaHU3Ma. 3alyCK NPOrpaMMbl, YTOOBI MOHSTh, KaK padOTar0T
[OJbEMHBIE MEXAHU3MBI. 3aXBaT MPEIMETOB OJMHAKOBOTO BECA, HO Pa3HOIO
pa3mepa (Mcoeiranue Ne 1). TlogbeM npeaMeToB 0IMHAKOBOTO pa3Mepa, HO
pazHoro Beca (Mcnbrtanue Ne 2). BHeceHue pe3yJsibTaTOB HCTBITAHUN B

tabymiry. [Ipe3enTarus paboTel. BzanmoorieHka, caMOOIICHKaA.

Tema 7.2. KoncTpynpoBanue coOOCTBEHHOr0 podoTa ISl nepeMeeHnst
00bEeKTOB M HANMCAHUE MPOTPAMMBI.

OOmbscHenue nenei u 3anay 3ausatus. COopka v mporpaMMHUPOBAHKIE MOICTTH
«Bunounslii morpy3umk». Pa3zpaboTka mpocTeiiel mporpamMmbl IS

mozenu. 3meHneHnue nporpaMmbl paboThl TOTOBOM Mojaenu. COopka Moaenu
12



C HCHOJb30BaHUEM MHCTPYKIUU MO cOOpKe, HabOp Ha KOMIIBIOTEpE
IPOrpaMMBbl, MOAKIIOYEHUE MOJIETU K KOMIIBIOTEPY M 3alyCK IMPOrpPaMMBbl.
[Ipe3enrtanus pabotel. B3anmoolienka, caMooIeHKA.

Pa3znen 8. YueOHbIE COpEBHOBAHUSI.

Tema 8.1. YueOHoe copeBHOBaHMe: UTphI ¢ mpeaMeTaMu.

OObsicHenue uened u  3amad  3aHATdA.  OOCyKIeHue, Kak MOXKHO
MCIIOJIb30BaTh AATYUK PACCTOSHUS I U3MepeHus auctanuuu. O6cyxneHne
COpPEBHOBaHMI POOOTOB M BO3MOXKHOCTEM HAy4YUTh HX OTBHICKMBATh H
nepeMeniaTh MpeAMETbl. 3HAKOMCTBO C IOJOXEHHEM O COPEBHOBAHMUSX.
Coopka TpeHupoBOYHOU MPUBOAHOM MIIAT(HOPMBI, MAHUITYJISATOPA, (PrIaxka
u KybOa. HMcnblTanue nByX mnogmporpamm Juisi ocTtaHoBKU [IpuBonHOIM
wiatGopMel niepen QIiakkoM, yToObl PelnuTh, Kakas U3 HUX 3 EeKTUBHEE.
JloOaBiieHHE HECKOJBKUX MPOrpaMMHBIX OJIOKOB, 4YTOOBI OIYCTHUTH
manunysastop [IpuBonHo#l miaatgopmbl HIXKE, 3aXBaTUTh KyO M MOCTaBUTh
ero Ha paccTostHud 1o MeHbInel Mepe 30 cM oT ¢uraxkka. DcradeTHas TOHKA.
BzaumoolieHka, caMOOIeHKa.

Pa3nen 9. TBopueckue NpoeKkThI.

Tema 9. IIIkoJIbHBII MIOMOLIHUK.

OObscHeHue nene u 3aaau 3aHatusa. PacrpeneneHue Ha rpymnmbl (CMeHa
coctaBa rpymm). Pabora Han TBopueckum mnpoektom: COopka poboTa Ha
TeMy

«IIxonpHbIi nomomHuK». Co3ganue nporpamMbl. Co3gaHue MPE3eHTAIHH.
TectupoBanue rotoBoro npoaykra. Jlopabotka. IlpeseHTtanus paOOTHI.
B3anmoornienka, camoorienka. Pediexcus.

10. 3akarouuTeabHoe 3ansaTue. IlogBoaumM UTOrHM.
KoncrpyupoBanue POOOTOTEXHUUECKUX MIPOEKTOB. [TocTpoenue
NOSICHUTENBHBIX MOJIETIEH U MPOEKTHBIX perieHuil. PazpaboTka coOCTBEHHOM
MozenHu ¢ y4€ToM ocoOeHHocTed (Gopmbl M HazHaueHHs mpoekTa. OleHka
pe3yJIbTaToOB U3TOTOBJIEHHBIX MOJIETIEN. JloxymenTupoBanue u

neMoHcTpanmsi  paboTocrmocoOHOCTH  Moaenei. lcnonp3oBanue maHenn
13



WHCTPYMEHTOB TIPH MporpamMmMupoBaHuu. MccienoBanue B BUIE TaOJTMIHBIX
Wi Tpa@uuecKuxX pe3yJabTaTOB W BbIOOp HacTpoek. DOpMbl U BUIBI
KOHTPOJIs: 3alllUTa UTOTOBOT'O TBOPUECKOTO MPOEKTA.

Conepxanue kypca «CTEM Macrepckash»

MoayJsb 1. Po6oThI

Ponb unxkeHnepun B coBpeMeHHOM Mupe. Uto Ttakoe poOoT. IloHsitne TepmuHa

«pobot». PoGot-angpoua. Ilpumenenwe poOOTOB. VYmpaBieHne poOOTOM.

[TepBbie poccuiickue poOOTHI, KpaTKas XapakTEPUCTHKa poOOTOB. BakHbIe

XapaKTepUCTUku podora. TexHuka OE30MacHOCTH MPU KOHCTPYUPOBAHUH U

MOJIETUPOBAHUU.

MoayJsb 2. PodoTOTEXHHKA

PobGoToTexnnka um eé 3akoHbl. [loHsiTue «poOoTOTEXHWKAa». Tpu 3aKkoHa

(mpaBuna) poOOTOTEXHUKH, uX cMbIca. CoBpeMeHHas pOOOTOTEXHHUKA.

[Tpon3BOACTBO U UCIIOJIB30BaHUE POOOTOB.

OopasoBarenbHblii po0oToTeXHHYeCKHMKOMILTEKT «CTEM Macrepckas».
0630p obpazoBarensHoro komiiekra «CTEM Macrtepckas». MicnonHuTenbHBIC
MogayJs 3. IIporpammupoBanue poooToB

PoGoToTexXHNKA U NPOMBIILIEHHbIE POOOTHI.

OcHOBHBIE 00JIACTH U HAIIPaBJIEHUS UCIIOJIb30BaHUS pOOOTOB B COBPEMEHHOM

o01iecTse.

OcHnoBbl npoexTupoBanus B CAITP Fusion 360 Ha ocHoBe 00pa30oBaTeILHOTO

koMmiuiekTa «CTEM Macrepckas». Unrepdetic cpenst Fusion 360. Co3nanue

npocreien moaenu (kKyo, map). Pabora ¢ yeprexxamu. Co3nanue neranei

MaHUTYJISTOpPA.

IporpammupoBanue. Hactpoiika cpenbl mporpamMmmupoBanust Arduino IDE.
Moayas 4. IlpukiaaaHas poO0TOTEXHUKA

OoOpa3oBaTe/ibHbII KOMILJIEKT

«CTEM Macrepckas». Pooor ¢ Delta-kmnemarukoii. O630p Delta- podora.

OGpatHas 3aga4ya kuaematuku Delta-po6ora.

Ycrpoiicto Delta-pobora.
14



Pa3paboTka ynpasssirorieit mporpamMmbl. Texanueckoe 3penne. SCARA-
Manunyasarop. O63op SCARA-manunynstopa. ObpaTHas 3a1a4a KHHEMaTHUKU
SCARA- manunynsitopa. YcrpoictBo SCARA-MaHummysiTopa.
PazpaboTka ynpagssiroreit
nporpammbel. STEWART- mmardopma. O630p mnardopmer Ctroapra. OOpaTHas
3ajlaya KUHEeMaTtuku. YcTpoirctBo tuiatrgopmbel  Ctroapra. Paspabotka
YIIPABIIAIOLIEN ITPOTPAMMBI.
PoOoToTexHn4eckuili KOMILUIEKT ¢ KOHTposuiepoM Arduino. basoBas
MOOMJIbHAS KOHCTPYKIUA: cOOpKa, mporpaMMupoBanue. TecTupoBaHue.
IIpoexkTHAs 1eATEIBbHOCTD, BLICTABKA TBOPYECKHX PA0OT MO POOOTOTEXHUKE
16 4
[IpoekTHas 1eATeTbHOCTD, BEICTABKA TBOPUYECKUX PA0OT IO POOOTOTEXHUKE
Conepxanue kypca «Pobotorexnuka KIIMUCy:
MoayJsb 1 «CocTaB 06pa3oBaTeILHOT0 POOOTOTEXHUYECKOTO MOTYJISD)
BBoaHbIM ypok
KOHCTpYKTUBHBIE 3JIEMEHTHI U KOMILIEKTYIOLIME KOHCTPYKTOpOoB Ha 6aze KIIMUC
HcnonauTtenbHbie MEXaHU3MbI KOHCTPYKTOpOoB Ha 6aze KITMUC
BbazoBbie NpUHIUIIBI MPOEKTUPOBAHUS POOOTOB
[IporpaMmupyemsblil KOHTPOJLIEDP
OcHoBbl padoTsl B ArduinolDE

[TporpammupoBanue KoHTpoJuIepoB Arduino

Moayab 2 «PadoTa ¢ 0CHOBHBIMHM YCTPOHCTBAMH U KOMILIEKTY LM
[lopkmiouenne W paboTra ¢  TaKTWIbHBIMM  JaTYMKaMHM,  KOHUEBBIMH
BBIKJIFOYATEISIMA U KHOIIKAMH

[Toaxmouenue v padboTa ¢ JaTYMKOM OCBEIIEHHOCTH

[Toakntouenue u padbora ¢ UK-gaTaynkom muHum

ITonxiroueHue ynpasineHuss MOTOpaMu

[ToakiroueHue u ynpaBiaeHue CEPBOIPUBOAOM

[Toaxmouenue u padora ¢ Y3-conapom
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[Tonxmrouenue u paboTa ¢ ONTHUECKUM SHKOJAEPOM
[Tonxirouenue u paboTa ¢ UHKPEMEHTHBIM HKOJEPOM

Pabota co BctpoennsiM WiFI-momynem

Moayas 3 «Pa3paboTka Moaesei podooTa»
JIBrkeHue poboTa BriepeA-Ha3a U OCYLIECTBICHUE TOBOPOTOB
YnpaBrneHue MaHUITYJIATOPOM pobOTa

Pa3paboTka KOMIUJIEKCHOM CUCTEMBI YIIpaBieHus poboTa

MoayJsb 4 «Coopka pooora Ha 6aze KIIMUC)
Co6opxka pobota
[ToaroroBka Kk copeBHOBaHUSIM JIaOUpUHT

[IpoBeaeHune NIKOIBHBIX COPEBHOBaHUM JIaOUPUHT

1.4 TMnanupyemMble pe3yJbTaThl.

[InanupyemMbie pe3ynbTaThl OCBOCHHUS MPOTPaMMBbl BKIIOUAIOT CIICTYIONTHE
HarpasjeHus: (GOPMUPOBAHUE YHUBEPCAIBHBIX YUCOHBIX NCHCTBUH (TUYHOCTHBIX,
PEryJSITUBHBIX, KOMMYHUKATUBHBIX, MO3HABATEIIbHBIX ), y4eOHYIO u
001IEMO0JIb30BATENBCKY IO NKT-KOMIETEHTHOCTH oOy4arommxcs, OTIBIT
UCCJICIOBATEILCKOW M TMPOEKTHOM  NEATeTbHOCTH, HAaBBIKM  pabOThl ¢
uH(pOpMaITUECH.

JIuunocmmuuie pezynomamoi:

® TOTOBHOCTB M CIIOCOOHOCTH OOYYAIOIIUXCS K CAMOPa3BUTHIO;

® MOTHUBAIUA JACATCILHOCTH;

® CaMOOIICHKA Ha OCHOBE KPUTEPUEB YCIICIITHOCTH 3TOU JACSITCILHOCTH;

® HaBBIKM COTPYJHHYECTBA B Pa3HBIX CUTYaIlMsIX, YMECHHE HE CO3/1aBaTh

KOH(l)JII/IKTBI N HaXOJUTDb BBIXOJbI N3 CIIOPHBIX CHTyaHHﬁ;
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® OTUYECKHUE  UYyBCTBA, MPEXKIE BCEro  JOOPOXKENATENbHOCTh U
AMOLIMOHAIBHO-HPABCTBEHHAS! OT3bIBUNBOCTb.

Memanpeomemnmnule pe3yiomamol:

Pezynamuenvie ynusepcanvnuvie yuebnvie oeticmsus:

o OCBOEHHE CIIOCOOOB pelieHHs] MpoOJieM TBOPYECKOIO XapakTepa B
KU3HEHHBIX CUTYalUAX;

o (GopMUpOBaHHE YMEHHUH CTaBUTh LE€JIb — CO3JaHHUE TBOPUYECKOU
paboThl, TUIAHUPOBAaTh JOCTHKEHHE JTOW €M, CO3AaBaTh HAIJIATHBIC
JUHAMUYECKHE rpauueckue 0ObEKTHI B MPOLECCE padOTHI;

o OLICHMBAHUE IOJIyYAOIIETOCS TBOPYECKOrO MPOAYKTa U COOTHECEHUE
€ro C M3HAYAJIbHBIM 3aMBbICJIOM, BBIIIOJHEHHE 110 HEOOXOJUMOCTH KOPPEKLUHU 100
OpOAYKTa, TUO0 3ambIcIa.

Ilo3nasamenvhule ynusepcanvhule yuebHble 0eticmeus:

o CTPOUTH PACCYXKJEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM
ABJICHUSIM W OT YAaCTHBIX SBJIEHUHM K OOUIMM 3aKOHOMEPHOCTSIM, CTPOHUTH
paccy’kJIeHHEe Ha OCHOBE CpPAaBHEHMs MPEIMETOB W SIBJICHUH, BBIIEISAS MPU 3TOM
oO1ue MpU3HaAKH.

Kommynuxamusnvle ynusepcanbHule yueonvie 0eticmeusi:

o dbopMupoBaHUE€ UM pa3BUTUE  KOMIIETEHTHOCTM B  00JacTu
MCIIOJIb30BaHUs MH(POPMATMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

o NOATOTOBKAa  rpauueckux  MaTepuasioB sl  3(P(HEKTUBHOTO

BBICTYILJIICHHA.

Ilpeomemmnuwie pezyromamel:

VY4eOHbIll Kypc CIMOCOOCTBYET JOCTIKEHUIO OOYYAIOITUMUCS MPEAMETHBIX
pe3ysbTatoB  ydyeObHoro mnpenmera «HMHpopmartukay. VYdammiics MNOJy4YUT
yriIyOJIEHHbIE 3HAHUS O BO3MOXHOCTSIX TOCTPOCHUS TPEXMEPHBIX MOJIETICH.

Hay‘H/ITCSI CaMOCTOATCIIbHO CO3aaBaThb IMPOCTHIC MOJCIN pCaIbHBIX 0O0BEKTOB.
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JlocTnub

IJIAHUPYEMBIX

pE3yIbTAaTOB

IIOMOTYT

negarornt4cCKuc

TCXHOJIOTHH, HCIIOJIB3YIOIIHC MCTOIblI AKTUBHOI'O 06yquH;1. HpI/IMCpaMI/I TaKHuX

TEXHOJOTUH SIBISIOTCS HUI'POBBLIC TCXHOJIOTHH.

Bocnurarensubiil 3¢(GeKT JOCTUTAETCS 110 08YM YPOBHAM B3aUMOJCUCTBUS

— CBA3b YUYCHHKA CO CBOMM YYHTCICM H BBaHMOHeﬁCTBHC IIKOJIbHUKOB MCKIY

co00l1 Ha YpOBHE TPYMIIbI KPYXKKA.

OCYHICCTBJIHGTCH HpI/IO6p CTCHHC IIKOJIbHUKAMU:

e 3HaHUU 00 MHPOpPMATHKE KaK YACTH OOIEUYEeIOBEYECKON KYIbTYpPbI, KaK

(1)OpMC OImucCaHuA U MCTOAC ITO3HAHUA I[CI\/’ICTBI/ITGJ'IBHOCTI/I, O 3HAYUMOCTH

IrcoOMCTPHH B PA3BUTHH HUBUJIN3allUX U COBPCMCHHOI'O O6HI€CTBa;

e 3HaHMH O cnocobax CaMOCTOSTEILHOTO ITIOHUCKaA,

00paboTKN HH(pOPMAIINH;
® 3HaHWH O MPaBWJIAX KOHCTPYKTHBHOW TPYMIIOBOH pabOTHI,

HAaBBIKOB KYJIbTYPBI PEUH.

HaXOXACHUA U

Pasznes Ne2.Komiieke opraiu3anMOHHO-NIEAArOrH4eCKUX yCJI0BHUH.

2.1 Y4yeOHBIH IUIAH.

JlononHuTeNnbHAs 00111€00pa3oBaTenbHast 0011Iepa3BUBAIOIAsl IPOrpaMma
BKJIFOUAET B cebst 4 Kypca:

° Po6oTtoTex KJIUK;
° Po6otorexnnka KJIMK;
o CTEM Macrepckasi;
o Po6oTorexnuka KITMUC.
HanMeH:’;ﬁ PoboToTex PoboToTexHuka CTEM PoGoToTexHuka
KJIMK K/IMK Macrepckas KIIMHUC
Kypca
Ne | Ha3zBanmue
JETCKOT0
n/m
TBOPYECKOI0 Koanuec
00beTUHEHUSs TBO lr.o. 1r.o. 1r.o. 1r.o.
(pyKoBoaANTENB) 4acoB
1 rox oOy4eHust Bcero 68 68 105 34
1 Teopus 14 18 47 11
[paktuka 54 50 58 23
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2.2 Kanenpapubiii yueOHb1i rpaguk.

OdopmiteHne KaneHIapHO-y4eOHOTO rpaduKa.

Hauasno yue6Horo roma — 1 ceHTsA0ps
Oxonyanue yueOHOoro roga — 31 mas.
[TpogomxurensHOCTh y4eOHOTO rojia: 38 Heenb.
[IpazmHUYHBIC U BEIXOHBIC THU:
— 4 Hos10psi — [leHb HapOJHOTO €IUHCTBA;
- 1,2,3,4,5, 6 u8 suaBaps — HoBoroiH1e KaHUKYJIbI;
— [ suBaps — PoxzaecTBo XpuCTOBO;
— 23, 24 depans — Jlens 3amuTHIKa OTEUECTBA;
— 8 mapTta — MexayHapoJHbIN )KEHCKH JCHb;
— 1 mas — [Ipazauuk Becubl u Tpyaa;
— 9 masg — [lenn [ToOenpr;
— 12 urons — [lenp Poccun.
[Ipo10KUTETFHOCT YUEOHOM Helen — 6 JTHEH.
[IpoAOMKUTENBHOCTD 3aHATHIN — 45 MUHYT.
[lepepbiBbI MeX Ty 3aHATUAME — HE MeHee 10 MUHYT.
Cpoxk# npoBeIeHUS MPOMEKYTOIHOM arTecTanuu: ¢ 15 mo 30 mast.

2.3 PaGouue nporpaMmsl (yueOHO-TeMATHUYECKH IJIAH U €ro cojep KaHue).
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Paboyaa nporpamma Kypca
«PoboTtoTtex KITUK»
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Pabouass mnporpamma kypca «PoGororex KJIMK» TexHuueckoil HampaBIEHHOCTH
OpHEHTHpOBaHa sl oOydaromuxcs 3-4 KJIacCOB. 3aHSTHS MPOXOIAT 2 pa3a B Hememo. Ha
peanu3anuio IporpaMmbl OTBEJEHO 68 4acoB.

Yye6HO - TeMaTMyeCcKui nnaH

Pa3nen Tema Ko-Bo yacos Hcnonb3yemoe
o0opynoBanue
Teopusi MPaKTHKA| BCEro
BBojiHOE 3aHATHE, 1. BBogHOE 3aHsTHE: 2 0 2 O0opyoBaHue
3HAKOMCTBO C Marepuansl u neHTpa « Touka
KOHCTPYKTOPOM. (€ UHCTPYMEHTHI, [pocTa
HCIO0JIb30BAHHEM UCTIOJTb3yEMBIE IS
KOHCTYKTOpPa paloTHI.
KJIUK) 2. dusnyeckue 1 3 4 O0opyoBaHue
TIPUHIIUTIIBI LeHTpa «Touka
MOCTPOEHUS pOOOTOB. pocTa»
3. Konctpyxkimn n 3 0 3 O0opynoBaHue
Pa3HOBHIHOCTH nenTpa « Touka
poOOTOB. pocTay
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Cpenpl 1. 3nakomMcTBO co cpenoii|l 2 3 OO0opynoBanue
[IPOrPaMMHUPOBAHH: POrPaMMHPOBAHHS neHtpa «Touka
mBlock, mBlock [pOCTa»
ArduinolDE 2. 3HaKOMCTBO cO cpenoii |1 2 3 O0opyioBaHue
MPOrPAMMHUPOBAHUS neHrpa «Touka
ArduinolDE pocTa»
3. 3HaKOMCTBO €O cpenoii|l 4 5 OO0opynoBanue
IIPOrPaMMHUPOBAHUS LeHTpa «Touka
mBlock [pocTa»
4. 3HaKOMCTBO CO cpenou|l 4 5 O0opynoBaHue
MPOrPAMMHUPOBAHUS neHrpa «Touka
ArduinolDE pocTa»
KoHcTpynpoBaHue 1. Uzyuenue BUI0B 1 2 3 O6opynoBaHue
110 MHCTPYKIIUH. MO/JIEJICHTIO MHCTPYKIHH neHTpa «Touka
(c [pocTa»
UCI0JIb30BAHHEM
2. Bapuantel noctpoenus (1 2 3 OOopyoBaHue
poboTOB neHTpa «Touka
KOHCTYKTOpPa
[pocTa
KJINK)
3. [Toctpoenue 0 10 10 O0opyoBaHue
pobota o cxeme neHTpa «Touka
[pocTa
4. Ilepemenienue podora |0 3 3 OO0opynoBaHue
B LieHTpa
HPOCTPAHCTBE «Touxa
[Tpoexr. 1. TemaTuka mpoekTa. 1 4 3) O0opynoBaHue
(c CopeBHOBaTENbHBIN LeHTpa
HCIO0JIb30BAHUE
MKOHCTYKTODA pobot.IIpoekTHas «Touka
KJIUK) POOOTOTEXHHUKA.
Paznuyne po6oToB.
2. IToctpoenue 3d- 0 6 6 O6opynoBanue
MOACIIN. LeHTpa
KoHncTpyuposanue «Touxa
MOJICTIH. lhaeran
3. IlporpammupoBanue. 1 7 8 ObopynoBanue
nenrpa «Touka
pocTa
4. [MogrortoBka u 3amura |0 5 5 ObopynoBanue
IpoeKTa nenrpa «Touka
pocTay
Bcero 14 54 68

CopepxaHue TeM y4ebHOro Kypca
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Paspen «BBoaHoe 3aHATUE, 3HAKOMCTBO C KOHCTPYKTOPOMD.

Tema 1. BBomHoe 3aHsTue: Marepuasibl U HHCTPYMEHTHI,
UCIIOJIb3YyEMBIE JIAPAOOTHI.

Teopusa: IlpuHuunel W BapHaHTBl MOCTPOEHHUS POOOTOB.
PaccmaTpuBarorcs Pa3HOBUIHOCTHU CYILIECTBYIOIINX
POOOTOTEXHUYECKUX KOHCTPYKTOPOB. PaccMaTpuBaloTcss MHCTPYMEHTHI
11 pabOThI, IPAaBUJIA U CIIOCOOBI COEITUMHEHUS.

dopmbl 3aHATHH: JIeKIus, Oecera.
Tema 2. uznyeckre MPUHITUIBI TOCTPOSHHS POOOTOB.
Teopusi: OCHOBHBIE 3JIEMEHTBI KOHCTPYKTOPA, CIIOCOOBI
coenunenus.[IpakTuka: cOopka 0a30BBIX JIEMEHTOB.
Dopmbl 3aHSITHIA: Oecena,
MPAaKTHUYECKOE  3aHSATHE. Tema 3.
KoHcTpykiuu v pa3HOBUIHOCTH POOOTOB.
Teopus:  Pa3HOBUIHOCTH  MOJBHKHBIX
poOOTOB.
dopMbl 3aHATHI: JIEeKIHs, Oecena

Paznen «Cpeanl nporpammupoBanusi: mBlock, Arduinol DE».
Tema 1. [IlepBas mnporpamma. 3HAKOMCTBO CO  CpeIOH

nporpammupoBanust mBlock Teopus: 3amyck nepBbIX mporpamm.

[IpakTuka: ycraHoBka u Hactporka I1O, 3arpy3ska u ycTaHOBKa
JpaiiBepoB, OMOINOTEK.

@opwmsbl 3aHATHI: JIekus.

Tema 2. 3HAKOMCTBO co cpenou
nporpammupoBanust  ArduinolDE  Teopus:  3amyck
nporpammbl ArduinolDE

[Ipaktrka: ycranoBka u Hactpoiika I[1O, 3arpy3ka M ycTaHOBKa
JpaiiBEpOB, OMOINOTEK.

DOopMBI 3aHITHN: JICKIIHS.

Tema 3. 3HakoMCTBO €O cpefoii mporpammupoBanus MBlock.
IIpakTryeckasyacTs.

Teopusi: 3amyck mporpamMmel.

[Ipaktuka: ycraHoBka M Hactpoiika [1O, 3arpy3ka M ycTaHOBKa
JpaiiBepoB,0MOINOTEK.
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@OpMBI 3aHATHN: IPAKTUYECKOE 3aHATHE.
Tema 4. 3HaKOMCTBO CO CpeAol MPOrpaMMHPOBAHUS
ArduinolDETeopus: 3amyck nporpamMmsl.

[Ipaktuka: ycranoBka W Hactpoiika [1O, 3arpy3ka u ycTaHoBKa
TpaiiBepoB,0MOINOTEK.

@OpMBI 3aHATHIN: IPAKTUYECKOE 3aHATHE.

Paznen «YHuBepcanbHas miargopma ucciaea0BaTeIbCKUX 3a1ay» Tema
1. DOnementnas ©6a3a Habopa. CranmapTHas

miatdpopma. Teopus: CrangapTHas JABYXMOTOpHas

mwiardopma

[IpakTuka: cOopka KJIaCCHMYECKOM JIBYXMOTOPHOM  IIaT(OpPMBI,
poe3q 1o
JIMHUY U BJIOJIb CTEHBI.

@OpMBI 3aHATHI: TPAKTUYECKOE 3aHATHE.
Tema 2. BapuaHTbl MOCTPOEHUS MaHUIYJATOpA. 3axBaT OOBEKTA.
Teopusi:BapuanTsl MaHUIYJISIUOHHBIX pOOOTOB. MeXxaHU3MBbI 3aXBaTa.

[IpakTuka: cOOpKa KJIaCCUY€CKOM ABYXMOTOPHOM MIaTPOPMbI C
MaHuIyssitopom. [IpobHoe nepemernieHne 00bHEKTOB.

@OpMBI 3aHATHIA: TPAKTUYECKOE 3aHATHE.

Tema 3. Moaynb TEXHUYECKOTO 3pEHUS.

Teopus: Monynas Texnudeckoro 3penus TrackingCam. TIO wu
OMOTMOTEKH.

WNHTerpanus ¢ KJIaCCUYeCKUMU cOOpKaMu poOOTOB.

[IpakTuka: cOOpka KIaCCHYECKOM NBYXMOTOPHOM IIaT(GOPMBI C
MaHUITYJISITOPOM U MOJAYJEM TeXHU4YecKoro 3peHue. OOHapykeHHe
OOBEKTOB.

@opMBbI 3aHATUI: IPAKTUYECKOE 3aHSITHUE.

Tema 4. [lepemenienne poOoTa B MPOCTPAHCTBE
[Ipaktrka: cOopka BBIOPAaHHOW MOJEIM IO HWHCTPYKIIUH,
IPOrpaMMUPOBAHUEPOOOTA, TIEPEMEIICHIE 00HEKTA B TPOCTPAHCTBE.

@DOopMbI 3aHITHS: IPAKTUUECKOE 3aHATHE.

Pazaea «IIpoekr»
Tema 1. Tematuka npoekta. COpeBHOBATEIbHBIM
po6ot. [IpoekTHasipoboToTexHUKA. Paznuuue poOOTOB.
@DOopMBI 3aHATHS: MPAKTUUECKOE 3aHATHE, TPOCKTHAS JIEATEIHHOCTD.

Tema 2. [Toctpoenue 3d-moxenu. KonctpyupoBaHwue
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MOJCIIN. (DOPMBISaHHTI/IHI MPAKTHYCCKOC 3aHATHUC, IIPOCKTHAA
ACATCIIBHOCTD.

Tema 3. [IporpammupoBaHue.

(DOPMBI 3AHATHA: IIPAKTUYCCKOC 3aHATUC, ITPOCKTHASA ACATCIBHOCTD.

Tema 4. [NlogroTtoBka n 3awmTa npoekTa.

[IpakTuka: 3ammTa MpOEKTOB.

@OpMBI 3aHIATHUN: IPOEKTHAS AEATEIbHOCTbD, 3a4ET.
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Paboyaa nporpamma Kypca
«PoboTtoTtexHuka KITUK»
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Pabouas

nporpamma  Kypca

«PoboTtoTexHuka

KITNK»

TexXHU4YeCcKoun

HanNpaBfEeHHOCTU OpUEeHTUpoBaHa Ansa obydawwmxca 5-9 knacc. 3aHaTus
npoxoadat 21 pasa B Hegento. Ha peanusauyuio nporpaMmmbl oTBeeHo 36 4acos.

Yye6HO - TeMaTMyeCcKUi nnaH

No Ha3zanne Teopus [Ipaktuka [HMcnonbzyemoe
pazmena JIOOII, o0opynoBaHue
TEeMBI 3aHSATUS
1. Boanoe 3ansiTue «O0Opa3zoBaTebHas 1 O6opyioBaHue
POOOTOTEXHHUKA CKOHCTPYKTOPOM nentpa «Touka
KJINK)». pocTa»
2. |H3yuyeHue cocTaBa KOHCTPYKTOpa 4
KJIMK.
2.1. | Koncrpykrop KJIMK u ero 1 O6opy/10BaHHE
porpaMmmMHoOe 0OecIieyeHueE. uentpa «Touka
pocTa»
2.2. |OCHOBHBIC KOMIIOHEHTHI KOHCTPYKTOpa 1 OGopyaoBaHue
KJIUK. nentpa «Touka
pocTa»
2.3. |C6opka poboTa Ha CBOOOIHYIO TEMY. 2 OGopyioBanye
JleMOHCTpALHSL. nenTpa «Touka
pocTa»
3. | A3yuyeHHe MOTOPOB U TATYUKOB. 6
3.1. | 3y4enue u cOopka KOHCTPYKITUH C 2 OG6opyaoBaHue
MOTOpPaMH. uenrpa «Touka
pocTa»
3.2. [M3yueHue u cOOpKa KOHCTPYKIIHHA C 2 OG6opy10BaHuE
JATYMKOM PaCcCTOSTHUA. uenrpa «Touka
pocta»
3.3. [3ydenHue u cOopka KOHCTPYKITUH C 2 OG6opyoBanue
TaTYUKOM KacCaHUs, IIBETA. neHrpa «Touka
pocTa»
4. |KoncTpyupoBaHue podoTa. 8
4.1. |(Coopka MexaHU3MOB 0€3 y4acTus 2 OGopyaoBaHue

,Z[BI/IFaTCHCﬁ N JaTYHUKOB II0

nenrpa «Touka
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WHCTPYKIIUU. pocta»

4.2. [KoHCcTpyHpOBaHHUE MTPOCTOTO podOTa OG6opyoBaHKEe
10 MHCTPYKIIMH. uenrpa «Touka

pocTta»

4.3. |COopka MEXaHU3MOB C y4acTHEM OGopynoBanue
NBUTATEJICH U TATYMKOB TIO uentpa «Touka
WHCTPYKIIUU. pocTay

4.4, [KoHCTpyupoBaHHE POOOTA-TEICHKKH. OG6opyoBaHKEe
neHrpa «Touka
pocta»

5. |Co3nanue NpOCTHIX MPOrPaMM 4yepe3
MEHI0 KOHTpPOJLIepa.

5.1. [[lonsTHE «IIPOTPAMMay, «AIITOPUTM. OGopynoBarue
Hanncanne npoctermmx nporpamm tientpa «Touka
17151 poOOTa IO UHCTPYKIIUU. pocTa»

5.2. [Hanmucanue rporpamm sl IBUKEHUS OGopynoBaHue
poboTa yepe3 MEHIOKOHTPOJIIEPA. nentpa «Touka

pocta»
6. [3HAKOMCTBO €O cpenoi
nporpammupoBanus KJINK.

6.1. [louarue «cpeaa mporpaMMUPOBAHHUSD, OGopynoBaHue
«JIOTUYECKHUE OJIOKI. nentpa «Touka

pocTa»

6.2. MuaTepdeiic cpeap OG6opy0BaHue
nporpammupoBanus KJIMK u pabora uentpa «Touka
CHEH. pocray

6.3. [Hamucanue mporpamm Jyisi ABUKEHUS OG6opynoBanue
poboTa 1o oOpasiry.3amyck u oTjiajika uentpa «Touka
IIPpOTrpaMM. pocTay

7. [U3y4eHue MOAbEMHBIX
MEXaHHM3MOB U NepeMelleHr
00BEKTOB.

7.1. [[TogbeMHBIE MEXaHU3MBI. O6opyaoBanue
nenrpa «Touka
pocTay

7.2. KoHcTpyupoBaHue COOCTBEHHOTO OGopynoBanue
poboTa 11 NepeMelieHUsI0O0bEKTOB U nentpa «Touka
HaIMCaHUEe TTPOTPAMMBI. poctay

8. [YueOHble COpEBHOBAHMSI.
8.1. [YuebHoe copeBHOBaHME: UrphI ¢ OG6opy10BaHKe
npeaIMETaMHu. neHTpa «Touxa
pocTay
9. [TBopueckue MPOEKTHI.
9.1 |[[lIXOJIbHBIN IOMOIIHHUK. O6opynoBaHue
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nentpa «Touka
pocTay
10. [3akiarounTeILHOE 3aHSATHE. 1 O6opy0oBaHne
ITonBenenue UTOroOB. nentpa «Touxa
pocTay
Hroro: 18 50

CopepxxaHue TeM y4eGHOro Kypca

Paspen 1. BBogHoe 3aHsATHe.

Noka3 npeseHTaumm «Ob6GpasoBaTenbHass poboOTOTEXHUKA C
KoHCTpykTOpoM KITUK». lNMnaHupoBaHne paboTbl Ha y4ebHbIN
rog. becega o TexHuke Ge3onacHon paboTbl M NoBeOeHUn B
KabuHeTe n ydypexageHmn. BBoOHbIN N MEePBUYHBLIN MHCTPYKTaX
Ha paboyem mecTe Anga obyvaroLmnxcs.

Paspen 2. U3yyeHue coctaBa koHcTpykTopa KITUK.
Tema 2.1. Konctpyktop KITUK n ero nporpammHoe obecneyeHue.

3HakKOMCTBO C nepevyHeM pgeTtanen, [OeKOopaTUBHbIX WU
COeONHUTESbHbIX 9NEMEHTOB W CUCTEM NepeaBuKeHUs.
O3HakoMneHne Cc nNpuMepHbiMM  obpasuamu  mnsgenun
KOHCTpPYKTOpa KITUK. NpocmoTp BCTYMNUTESIbHOIO
Bngeoponuka. becena: «ctopnsa poboTOTEXHUKM U €€ BUObIY.
AKTyanbHOCTb npuMeHeHusa poboToB. KOHKYpCbl, COCTA3aHUA
no pobototexHuke. [lpaBuna pabotbl Cc  Habopom-
KOHCTpykTOpOoM KJITMK w” nporpamMmmHbiM  obBecnevyeHnem.
OcHoBHbIE cocTaBnswwmne cpeabl KOHCTpykTopa. CopTupoBKa
N XpaHeHMe aeTanen KOHCTPYKTopa B KOHTenHepax Habopa.
TecToBOE NpakTnyeckoe TBop4yeckoe 3agaHme. dopmbl U BUAbI
KOHTpoONns: BxogHOM KOHTPOSib 3HAHWM Ha Hadano y4YebHoro
roga. TectupoBaHue. OueHKa Ka4yecTBa TecTa U nsgenun.

Tema 2.2. OCHOBHbIE KOMMOHEHTbLI KOHCTpYKTOpa KITUK.

N3yyeHne Habopa, OCHOBHbIX dYHKUMA geTanen wu

nporpamMmmMHoOro obecneyeHus KOHCTpYKTOpa KIMAK.

MNnaHupoBaHne paboTbl C KOHCTPYKTOPOM. OJIEeKTPOHHbIE
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KOMMOHEHTbI KOHCTPYKTOpa. Havano paGoThl.

Tema 2.3. C6opka poboTa Ha cBoGOAHYIO TeMy. [leMOHCTpaLmA.
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Cbopka wmoaynen (cpegHun wn OOMbLION MOTOP, AaTyUKU
paccTtossHUsA, uBeta U cunbl). W3ydyeHue  NpPUYUHHO-
crneacTBeHHbIX cBaA3en. Cbopka cobecTtBeHHoOro pobota 6e3
MHCTPYKUMN. Ydyum poboTtoB auratbeda. [demMoHcTpauus
BbIMNONTHEHHOMPAObOTLI. B3anmooueHka, camooueHka.

Paspen 3. U3yyeHne MOTOPOB U AaTYMKOB.

Tema 3.1. U3yueHue n cbopka KOHCTPYKLMIA C MOTOpaMM.

Ob6bsicHeHMe uenen un 3agad 3aHaTUA. BHewHUn BuMO MOTOpPOB.
KoHcTpyupoBaHme akcnpecc-6ota. [loHATME cepBOMOTOP.
YcTponctBo cepBomMoTopa. [lopTbl Ansa  noaknovYeHus
cepBOMOTOpPOB. [lonoXuTtenbHOE U oTpuuaTesribHoe OBUMXEHne
MoTopa. OnpeneneHve HanpaBfeHUa OBMXKEHUA MOTOPOB.
brnokn «bonbwon wmotop» wn «CpeaoHun moTop». Bbibop
nopta, BblIbOp pexunma paboTbl (BbIKMHOYUTL, BKKOYUTD,
BKIMIOUYUTbL HA KOSIMYECTBO CEKYHA, BKMOYUTb Ha KOSMYECTBO
rpagycoB, BKKOYUTb Ha KONMMYecTBO OBOpPOTOB), MOLLUHOCTb
asuratensa. Belbop pexuma octaHOBKM MoTopa. [Npe3seHTauus
paboTbl. BdanmooLeHka, caMOOoLEHKa.

Tema 3.2. U3yueHne n cOOpKa KOHCTPYKLMIA C AaTYMKOM PacCTOSHUS.

Ob6bAcHeHMe uenenm wn 3apgad 3aHaTuda. [loHATME «aaTyuK
pacCcTosAHUA» U UX BuAbl. YCTPOUCTBO faTyuKa pacCTOAHUA U
npuHuun paboTbl. Beibop nopta n pexmnma pabotbl. CbHopka
MPOCTbIX KOHCTPYKLUMN C gaTyMKamMm pPacCTOAHUN.

NpeseHTauma paboTtbl. B3anmooueHka, camooueHKa.
Tema 3.3. U3yyeHune u cOopka KOHCTPYKLMIN C fAaTYMKOM KacaHus, LBeTa.

Ob6bsaAcHeHne uenem wn 3apgad 3aHAaTMa. BHewHun Bua.
Pexum mnamepeHunsa. Pexkxkum cpaBHeHUA. Pexxum oxunaaHus.
N3meHeHune B 6noke oXungaHus. PaboTa 6noka
nepekriyYeHnsa ¢ NpPOBEPKON COCTOSAHUA OaTyMKa KacaHus.
CbopKanpoCTbIX  KOHCTPYKUMA C  AaTyMKOM  KacaHus.
NpeseHTayuns paboThl. B3anmooueHka, caMOOLleHKa.
Ob6bsicHeHMe uenenm wn 3agad  3aHAaATMA. [atyuk uBeTa
npegmeTta. BHewHUn Bna gatymka m ero npuHUun pabdoThbl.
MeXONCUunninmMHapHbIENOHATUSA:  MPUYUHHO-  Crie4CTBEeHHas

cBA3b. W3yyeHnme pexunmoB paboTbl gaTyMka uBeTa.
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C6opKanpoCTbIX  KOHCTPYKLUWN C [AgaTtyumkamm uBeTa.
NMpeseHTaumna paboTbl. BanmooueHka, camMmooueHKa.

Pasgen 4. KoHcTpyupoBaHue pobora.
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Tema 4.1. C6opka MexaHM3MOB 6e3 yyacTusi ABUratesien u 4aT4uKkoB no
MHCTPYKLMUMN.

Ob6bsicHeHMe uenen n 3agad 3aHaTusa. IsydyeHne mexaHm3mMoB.
NepBble warn. 3ybyaTtble kKoneca. lNpomexyTodHoe 3ybyaTtoe
koneco. KopoHHble 3ybuaTble koneca. NoHmxkarowas 3ybyartas
nepegada. [loBblwatouwaa 3ybyatasa nepepada. LkmBbl 1
peMmHU. [lepekpecTtHaa pemeHHass nepegada. CHMXKeHune,
yBenumyeHne ckopoctun. UYepesiuHas 3ybuyaTasa nepenada,
KyrnadJok, pbidar. C6opka NpoCTbIX KOHCTPYKLUUM MO UHCTPYKLUUN.
NpeseHTauma paboTbl. BdanmooueHka, camMooLueHKa.

Tema 4.2. KoHCTpympoBaHue NpocToro po6oTa No UHCTPYKLUM.

Ob6bsicHeHMe uenenm M 3agad 3aHAaATUS. Pasbop MHCTPYKUUW.
Cbopka poboTa No MHCTPYKUuU. Pasbop rotoBon nporpammbl
ana po6borta. 3anyck poboTa Ha copeBHOBaTesSibHOM Morse.
HopaboTka. NpeseHTayuns paboTbl. B3anmooueHka,
caMoOOLIEHKa.

Tema 4.3. Co0opka MexaHU3MOB C y4acTMeM ABuraTtenen U 4aT4MKoB No
WHCTPYKLMUWN.

Ob6bacHeHMe uenen M 3agad 3aHATUA. Pasbop WMHCTpyKUMW.
O6cyxaeHue C yYyawmmMmuncs pe3ynbTaTtoB paboTbl.
AKTyanusauusa nosiydeHHbIX 3HaHun pasgena 3. Cb6opka
pPas3finyHbiX MEXAaHM3MOB C y4dacTuem AsBuratenien n gaTtymkos
no

MHCTPYKUUN. MpeseHTauusa paboTbl. BaanmooLeHka, camooLeHkKa.
Tema 4.4. KoHCTpyupoBaHue poboTa-TenexKu.

Ob6bsacHeHMe uenen n 3agad 3aHatus. Pasbop MHCTpyKUuun.
Ob6cyxaeHne c yydawmmmcs pesynbtatoB paboTbl. CHopka
npocToro poboTa-Tenexkn. YnydleHne  KOHCTPYKLMK
poboTta. ObcyxaeHmne BO3MOXHbIX QYHKUWW, BbINOMHAEMbIX
poboTom-Tenexkon. [lpeseHTauma paboTbl. B3aumooueHka,
caMoOOLeHKa.

Paszgen 5. Co3gaHue NpoCTbIX NPOrpamMm 4Yepe3 MeHI0 KOHTponnepa.

Tema 5.1 lMoHATHE «nporpaMmay, «anroputm». HanncaHmenpoctenwmnx
nporpaMmm Ansa po6oTta no UHCTPYKLMM.
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Ob6bsacHeHMe uenen n 3agad 3aHaTua. ANropuTM OABUMXKEHUS
poboTa no Kpyry, Bnepea-Hasaa, «BocbMepkon» n np. HanncaHmne
nporpamMmbl No obpasuy Ansa ABMXKEHUS Mo KPYry 4epes3 MeHHo
KOHTpornsepa. 3anyck u otrnaaka
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nporpammbl. HanmcaHne gpyrmx npocTbiX NporpamMmm Ha BblIOop
y4YallMXcsa U X caMmocTosTenbHas otnagka. lNpeseHTauusa paboTbl.
B3anmooueHka, caMooLeHKa.

Tema 5.2 HanucaHue nporpamm Ana ABMXEHUA poboTa yepe3 MEHH
KOHTponnepa.

Ob6bsicHeHMe uenenm wun 3agad 3aHAaTuUA. XapakTepUCTUKMU
MukpokomnbroTepa KJTMK. YcTtaHoBKa akkyMynatopoB B 610K
MUKpPOKOMMbIOTEpPA. TexHonorus NOOKIOYEeHNS K
MUKPOKOMMbIOTEPY (BKIMHOYEHME U BbIKIIOYEHUE, 3arpys3ka u
BbIrpy3ka nporpamm, nopTtel USB, Bxogoa wu Bbixoaa).
NHTepdenc n onmcaHme KJIIMK (nuktorpammbl, QYHKUUWN,
MHOuKaTopbl). [NMaBHOe MeEeHI MUKpOKOoMMbioTepa (Mou
pannbl, nporpamMmmbl, UCNbITAW MeEHS, BWA, HACTPOMKN).
Co3pgaHue npobHbIX nporpamMm Ansa pobota 4epe3 MEHHo
KoHTponnepa. [lpe3eHtauna paboTbl. B3aumooueHka,
camMooLleHKa.

Pa3pen 6. 3HakomcTBO €O cpenou nporpammupoBanusa KIUK.
Tema 6.1. MoHATHE «cpepa NPOrpaMMMUPOBAHUAY, «JIOrMYeckue ONOKu».

NoHaTne «cpepanporpaMmmMmpoBaHna»,
«rornyeckmne 6rokny.
Noka3HanucaHna npoctenuen

nporpammbl ansa pobota. NMHTepdenc nporpammbl KIMMKu pabota c
HUM.

HanuncaHune nporpaMmvbl O5fsAa Bocrnpon3seaeHmnAa 3ByKOB U

n3obpaxeHuns no obpasuy. NpeseHTauna paboTbl. BaanmooueHka,
cCaMOOLIEHKa.

Tema 6.2. UnTepdpeinc cpenbl nporpammupoBaHunsa KITMK n pabota ¢

Hen.

Obuwee 3HAKOMCTBOC WHTepdencom Mno.
CamoyuuTtens.
MNaHenb

MHCTpyMeHTOB. MNanuntpa komaHa. Paboyvee none. OKHO No4CKa3O0K.
OkHo mukpokomnbtoTepa KJITMK. NMaHenb KoHUrypaumn.

Tema 6.3. HanucaHnue nporpamm ans ABuXeHuA podota no obpasuy.

3anyck v oTnagka nporpamm.
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ObbsacHeHMe uenen wn 3agad 3aHATUSA. [oHATME «CUHXPOHHOCTbL
OBWXKEHUNY,

«4actb W uenoe». Cbopka wmogenn PoboTta-taHuopa.
JKcnepMMeHTUpoBaHMe C HacTpomkamMu BpemMeHUu, 4YTOObI
CUHXPOHU3NPOBAaTb ABMXXEHNE HOI C MUraHMeM nHamkaTopa Ha
Xabe. [HobGaeneHue pgBwxkeHun ana pyk PoboTa-taHuopa.
IlobaBneHmne 3ByKOBOIo
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putMa. [lporpammumpoBaHMe Ha [OBWXKEHME CperynsapHbIMin
uHTepsanamu. [peseHTaumss  paboTbl. Bs3aumooueHka,
camMooLeHKa.

Paspgen 7. WN3yuyeHne nogbeMHbIX MEXaHU3MOB U MNepeMeLleHuN
OOBLEKTOB.

Tema 7.1. NMogbeMHble MeXaHU3MbI.

Ob6bsAcHeHne uUenenm wu 3agad 3aHaTuA. [logbeMHble
MexaHu3amMbl B Xu3Hu. O6cyxgeHne C  ydawummucs
pes3ynbTtaTtoB wucnbiTaHun. KoHCTpympoBaHMe MogbeMHOro
MexaHunsma. 3anyck nporpamMmmbl, 4YTOObI MNOHATb, Kak
paboTaloT noAbeEMHble MexXaHu3Mbl. 3axBaT npeamMeToB
OOVHaKoBOro Beca, HO pa3Horo pasmepa (McnbitaHne Ne 1).
Moagbem npegmMeToB OAMHAKOBOIoO pasmepa, HO pasHoro
Beca (McnbiTaHne Ne 2). BHeceHune pe3ynbTaToB UCMbITAHUN
B Tabnuuy. MpeseHTauua paboTtbl. B3ammooueHka,
caMoOLIeHKa.

Tema 7.2. KoHcTpyupoBaHue co6¢cTBEeHHOro po6oTa Ans nepemMeLleHus
06LEKTOB U HanucaHue NpPorpaMmbi.

OObsicHeHMe uenen n 3apgad 3aHATMA. COopka M nporpaMmmMmupoBaHue
Moaenu

«BuUnoyHbIn MOrpy34mK». PaspaboTka npocTenLuen
nporpaMmmbl ansa mogenun. lameHeHue nporpamMmmbl paboTbl
rotoBon wmogenu. CO6opka wmMoaenu C MUCNOoSIb30BaHUEM
MHCTPYKUMK no cbopke, Habop Ha KoMNbTEPE NporpamMmmsbl,
noakKnt4YeHne Mmogenm K KOMNbloTepy M 3anyck nporpamMmbil.
MpeseHTaumna paboTbl. BsaanmooueHka, camooLeHKa.

Pa3spen 8. YueOHble copeBHOBaHMS.

Tema 8.1. Yyeb6HOe copeBHOBaHue: Urpbl ¢ npeameTamm.

Ob6bsicHeHMe uenenm u 3agad 3aHaTma. O6cyxaeHue, Kak
MOXHO WCMNOJSfIb30BaTb AaT4MK pPacCTOSHUS AONA U3MEePEHUS
ANCTaHuun. O6cyxaneHne  copeBHOBaHMM  poboToB 1
BO3MOXHOCTEN HayynTb WX OTbICKMBaAaTb W nepemMeliaTb

npegmMeThl. 3HAKOMCTBO C MOSIOXXEHNEM O copeBHOBaAHUAX.
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Cobopka TpeHnpoBoO4YHOM npuBoaHOM nnaTtgopmsbl,
MaHunynatopa, dnaxka wn kKyba. WcnbltaHne — OByX
nognporpamMmm Ana octaHoBku [lpuBogHon nnatdopmbl nepes
donaxkom, 4TOObI pewunTb, Kakasa mun3 Hux addeKkTnBHee.
[lo6baBneHne HeCKONbKMX NporpaMmMHbiX OfIOKoB, 4YTOObI
onyctutb Manunynartop [llpmBogHon nnatdopMbl  HUXeE,
3axBaTuUTb
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Ky® n noctaBuTb ero Ha paccTtodaHUKU No MeHblen mepe 30
CM OT dnaxka. O3ctadeTHasa roHka. BsaummooueHka,
caMooOLeHKa.

Paspen 9. TBopuyeckue NpoeKThl.
Tema 9. LLIKONbHBLIX NOMOLLHUK.

Ob6bAacHeHne uenenm v 3agadv 3aHAaATUA. PacnpegeneHune Ha
roynnbl (cMeHa coctaBa rpynn). PaboTta Hag TBOpYeCKMM
npoektom: Cbopka poboTa Ha Temy

«WkKonbHbIM NoMowHUK». Co3gaHue nporpammbl. CosgaHue
npeseHTauun. TecTnpoBaHue roToBOro npoaykra.
HNopaboTka. Npe3eHTauuns paboThl. B3aunmooueHka,
camooueHka. Pednekcus.

10. 3aknounTensHoe 3aHaTue. loasoauM uToru.

KoHcTpyupoBaHue pOB0TOTEXHNYECKNX NPOEKTOB.
NocTpoeHne NOACHUTENBbHbLIX MOoAENEN n
NPOEKTHbIX peweHnn. PaspaboTka cobcTBEHHOM
Moadenn c Y4YEToM ocobeHHocTen OpPMbI U Ha3HaAYeHUA
npoekta. OueHka pe3ynbTaToB N3roTOBIIEHHbIX
moaernen. [lokymeHTMpoBaHue n
AeMOHCTpauns pabotocnocobHoCTH
Moaenen.
Ncnonb3oBaHune naHenm MHCTPYMEHTOB npwv

nporpammmpoBaHun. ViccnegosaHue B Buae TabfUYHbIX UMK
rpadpmnyecknx pesynbtTatoB M BbIObOp HacTpoek. Popmbl K
BUObl KOHTPOSA: 3awmTta UToroBoro TBOpPYECKOro rnpoekTa.
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Paboyaa nporpamma Kypca
«CTEM MacTepckasi»
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Pabouyaa nporpamma kypca «CTEM MacTtepckasa»  TEXHUYECKOWU
HanpaBfeHHOCTU OpUeHTUpoBaHa Ansa obydawowmxca 7-9 knacc. 3aHATUSA
npoxoaaTt 3 pasa B Hegenw. Ha peanusauunto nporpammsel otBegeHo 105 yacos.

Yye6HO - TeMaTMyecKkui nnax

Ne HaumenoBanmue pasjaeJia, KoaunuecTBO 4acoB Hcnoab3zyemoe
n/n TEeMbI BCEro \ Teopus \ MPaKTHUKA o0opy/0BaHue

Monyas 1. PodoTbl

1 Poinb WHXEHEPUH B| 11 8 3 O6opyoBaHue
COBpEMEHHOM Mupe. Yro uenrpa «Touka
takoe pobotr. IlonsTue pocta

TepMHHa «poOoT». PobOT-
aHIpOu. [Tpumenenue
poOOTOB. VYupasnenue
poboTom. [TepBbie
poccuiickue pOOOTHI,
KpaTkasi — XapaKTepPHCTHKa
poOOTOB. BEVGISE
XapaKTEepUCTUKH  poOoTa.
Texuuka 0€30MacHOCTH
IpU KOHCTPYUPOBAHHUH U

MOJICIIMPOBAHUH.
Mopayb 2. PodoToTexHHKa
2 PoGoToTexHnka u eé | 7 4 3 OGopynoBaHue
3aKOHbBI. [TonsiTne nenrpa «Touka
«POOOTOTEXHUKA. Tpu pocTta
3aKOHa (mpaBuiia)
POOOTOTEXHUKH, UX CMBICIL.
CoBpemMeHHast
POOOTOTEXHHUKA.
[TpouzBoacTBO Hu
WCIIOJIb30BaHUE POOOTOB.
OO0pa3oBaTe/bHbIH
PO0OTOTEXHUYECKH A
K
OMILJIEKT

«CTEM Macrepckasi».
00630p 0O6pazoBaTEIHLHOTO

KOMILIIEKTa
«CTEM Macrepckas».
HcnonHuTeNnbHbIC
MEXaHU3MBI
00pazoBaTeLHOTO
KOMIIJIEKTA. Cucrembl
yIpaBICHUS
00pa3oBaTeILHOTO
KOMILIICKTA. Texuuka
0e301acHOCTH pu
KOHCTPYHUPOBAHHUH "
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‘ MOJCINPOBAHHH.

Monayasb 3. IlporpaMmmupoBanue podoToB

3

PoboToTexHuka

U

NMPOMBIIIEHHbIE

PoOOOTHI.

OcHoBHbIE 00J1aCTH U
HarpaBJICHUs
UCTIOJIb30BaHUs POOOTOB B
COBPEMEHHOM 00I1IeCTBE.
OCHOBBI MPOEKTHPOBAHHUS
B CAIIP Fusion 360 na
OCHOBe 00pa30BaTeILHOI0
komiuiekta «CTEM
Mactepckasi». MaTepdeiic
cpenbl Fusion 360.
Coznanue npocTeien
mozenu (kyO, map). Pa6ora
c

yeprerkamu. Co3ganue
JeTaneil MaHUIyJIsTopa.
IIporpammupoBanue.
Hactpoiika cpensl
IPOrpaMMUPOBAHUS
Arduino IDE.

31

15

16

O06opynoBanue
neHrpa « Touka
pocTay

Mopayasb 4. IlpukiaagHas po60TOTeXHHKA

4

OOpa3oBaTe/bHbINH
KOMILIEKT
«CTEM  Macrepckas».
PoGot c Delta-
KHHEMaTHUKOM. 0O630p
Delta- po6ora. OOGpaTHas
3amaya kuHeMatuku Delta-
poborTa.
Yerpoiicto Delta-podora.
Pazpabotka ynpasstoriei
nporpamMmebl. TexHHUECKOe
3penue. SCARA-
MAaHHUITYJISTOP.

00630p SCARA-
MaHunynsaropa. OOparHas
3ajjaua KHHEMaTHKH
SCARA- Manunymistopa.
YcrpoiictBo SCARA-
MaHUITYJISTOpA.
Pa3zpaboTka ympasstomeit
nporpammbel. STEWART-

iargopma. O0630p
w1aTGopMbl Crroapra.
Ob6parnas 3aava

KUHEMATUKH. Y CTPOMCTBO
1aThOPMBI Crroapra.

48

20

28

Oo6opynoBanue
1eHTpa «Touka
pocTtay
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Pazpabotka ympasmstomeit
MIPOTPaMMBI.
PoboToTexHnueckui
KOMILJIEKT c
KOHTpoJuiepoM Arduino.
basosas

MOOUIIbHAS KOHCTPYKIIMS:
cOopka,
[IPOrpaMMHpPOBaHUE.
TectupoBanue.

IIpoexkTHAasI 1eATEIBLHOCTDH, BLICTABKA TBOPUYECKHUX PadoT 1o
podoToTexHuke 16 4

5 | IIpoekTHas aesSITENBbHOCTD, 8 8 OGopyoBaHue
BBICTaBKa TBOPYECKUX tieHTpa «Touka
paboT 1Mo poOOTOTEXHUKE pocTay

HUTOI'O | 105 47 58

CopepxxaHue TeM y4ebGHOro Kypca
Mopynb 1. Po6oThI

Ponbp umxeHepun B coBpeMeHHOM Mmupe. UYto Takoe pobOoT. IloHATne TepmuHa «poOOT».
Po6ot-anapoun. [Ipumenenue po6otoB. Ypasinenue podorom. IlepBrie poccuiickue poOOTHI,
KpaTKasi XapakTepucTuka poOoToB. BaxkHble xapakTrepuctuku podota. TexHuka 0e30nacHOCTH
IIPU KOHCTPYHUPOBAHUU U MOJIETUPOBAHUH.

Mopaynb 2. Po6oTtoTexHuka

PoGotorexnuka u eé 3akoHbl. [loHsatue «poboroTexHuka». Tpu 3akoHa (mpaBuIa)
poboroTexHukHu, ux cmbici. CoBpeMeHHast poOoToTeXHUKA. [IpOr3BOJICTBO M MCIOJIb30BAaHUE
poOOTOB.

Oopa3oBartenbHblil podoToTexnuueckmii kommiekt «CTEM Macrepckas». O630p
obpa3zoBatensHoro komrmiekra «CTEM Mactepckas». cnomHuTeNbHBIE

Mogynb 3. MporpammupoBaHue poboToB

PoGoToTexHnka u npoMbILIeHHbIE POOOTHI.
OCHOBHBIC 00JIACTH U HATIPABJICHUS HCIIOJIb30BaHUsI pOOOTOB B COBPEMEHHOM OOIIIECTBE.
OcHosbl npoekTupoBanusi B CAIIP Fusion 360 Ha ocHoBe 00pa30BaTe/iIbHOT0 KOMILJIEKTA
«CTEM Macrepckas». Matepdeiic cpenst Fusion 360. Coznanue npocteiiniei Mmoaenu (KyoO,
map). Pabota ¢ yeprexxamu. Co3ganue aeraneil MaHUITYJISITOpA.

NMporpammupoBaHue. Hactponka cpeabl nporpammupoBaHus Arduino IDE.

Mogynb 4. MNpuknagHasa pobOTOTEXHMKA

Oo0pa3oBaTe/IbHbI KOMILIEKT

«CTEM Macrepckas». Po6or ¢ Delta-kmnemarukoii. O630p Delta- po6ora. ObpaTHas
3anavya kuHematuku Delta-po6ora.

Yerpoticto Delta-poGora.
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Pazpabotka ynpasnsromieit mporpammsl. Texunueckoe 3perne. SCARA-manunyasatop. O63op
SCARA-manunynaropa. O6partHas 3agadya kuHematukun SCARA- MaHumystopa. Y cTpoicTBO
SCARA-Manumnymnstopa.

Pa3paboTka ynpasistomeit

nporpammbl. STEWART- mnargopma. O630p mnardgopmer Crroapra. OOpatHas 3amada
KHHEMaTUKH. Y cTpoicTBO maTdopmel CTroapTa. PazpaboTka ynpaBisroiei mporpaMMel.
PoOoToTexHnuyeckuii KOMILUIEKT ¢ KOHTpoJuiepoM Arduino. bazoBas moOwmibHas
KOHCTPYKLHUA: cOOpKa, MporpaMMHupoBaHue. TecTUpoBaHUE.

npOeKTHaﬂ AeATeSIbHOCTb, BbiICTaBKa TBOP4Y€CKUX pa60T no pO60TOTeXHVIKe 164

I'IpoeKTHa;l OeATesIbHOCTb, BblICTaBKa TBOPYECKUX pa6OT no pO6OTOTeXHVIKe
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Paboyaa nporpamma Kypca
«PobotoTtexHuka KIMMHUC»
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Pabouyass nporpamma kypca «PobototexHuka KIMUC» TexHuyeckom
HanNpaBfEHHOCTNU OpUEeHTMpOBaHa Ans oby4dawwmxca 7-9 knaccoB. 3aHATUA
npoxoaaTt 1 pasa B Hegento. Ha peanusauunto nporpamMmmbl oTBeaeHoO 34 4Yacos.

Yye6HoO - TeMaTMyecKui nnaH

Ne Tema KonunyecTtBO 4Yacos Ncnonbaye
n/n Moe
Bcero | Teopus | lNpakTuK|  o6opyaosaH
a ne

1 | CocTaB 13 7 6 Obopyaosa

obpasoBaTefnibHOro H_mre LeHTpa
« 1 OYKa
MORYTIA pocTa»

2 |Pabotac 12 3 9 OGopynosa
OCHOBHbIMU HVYe LeHTpa
ycTponcTesamn n «Touka

pocTa»
KOMMMEKTYHOLLUMN

3 | PaspaboTka 5 1 4 Obopynosa

mMogenen poboTa HWe ueHTpa
«Touka
pocTa»

4 | Cbopka poboTa Ha 4 0 4 O6opynosa
6a3e KINMMNC HUe LeHTpa

«Touka
pocTta»
Bcero| 34 11 23

CopnepxaHue TeM y4e6HOro Kypca

Moaynb 1 «CoctaB obpa3oBaTenbHOr0 pOGOTOTEXHMYECKOrO MOAYNA»
BBoaHbIV ypOK

KOHCTPYKTUBHbIE 3MIEMEHTblI U KOMIMIEKTYHLWMNE KOHCTPYKTOPOB
Ha ©0a3e KIMTMNC

McnonHnTenbHble MEXaHU3Mbl KOHCTPYKTOPOB Ha 6a3se
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KINMMWMC basoBble NpUHLUMNbI NPOEKTUpPOBaHUS poboToB

[NMporpamMmupyembii KOHTpOJSIep

47



OcHoBbl paboTbl B ArduinolDE

MporpammupoBaHme KoHTponnepos Arduino

Moaynb 2 «PaboTa ¢ OCHOBHbLIMU YCTPOWUCTBAMU U KOMMIEKTYHOLLMMUY

MNoakntoveHne un paboTa C
TaKTUINMbHbIMMATYNKAMMN, KOHLEBbLIMMU
BbIKITlOYaTENsIMU N KHOMKaMu

MNogknoveHne n paboTta ¢ 4aT4YNKOM
ocselleHHocTu MNoakntoveHne n pabota c
NK-gaTymkomMm nnHum

[NogknoyeHne ynpaBneHna motopamm
[NlogknioyeHne n ynpasneHve
cepsonpusogom lNMoaknioyveHne n paboTta c
Y3-coHapom

NoaknoyeHne n pabota ¢ oNTUYECKUM
aHkogepom [NogkntoyeHue un paboTta c
MHKpPEMEHTHbIM 3HKoaepom PaboTa co

BCTpoeHHbIM WiFI-Mmoaynem

48



2.4 MeToauyecKkue MaTepHaJIbl.
y4eOHO-UH(DOPMATMOHHOE 00ECTICUSHNE TPOTPAMMBI:
1)  Dnektponnblii pecypc Tinkercad — BeG-mpwioxenune a1 3D

npoektupoBanus u 3D-nmeyarn. ®opma mocryna: https://www.tinkercad.com.

2)  DuektpoHHbIH pecypc 3d center — pecypc o TpexMmexmeprom. Dopma

nocryma: http://www.3dcenter.ru/

3)  DmexrponHbIi pecypc 3d today — pecypc o TpexMeXMEpPHOM, HOBOCTH,

NPUHTEPHI, CKaHephl U Mojenu. @opma moctyma: http://www.3dtoday.ru/
Just yaamuxcs: OcaoBHast (L{IOP):
1. http://wiki.amperka.ru/ TeopeTrueckuii U TpaKTHUESCKUI MaTepual,

OIMKMCAaHHUC ITPAKTHUKYMaA

2. http://robocraft.ru/page/summary/#Practical Arduino TeopeTudeckuii

1 NPAKTUYECKUN MaTepUall

3. http://avr-start.ru/?p=980 DnekTpoHUKa 151 HAUMHAIOIIHUX. Y POKH.

JlonogHUTEIBbHAS

1. http://bildr.org MHCTPYKIIMH W CKETYH I TOAKITFOUCHHS

pa3IMYHBIX KOMIIOHEHTOB K 11aTe Arduino.

2. http://arduino4life.ru npaktrueckue ypoku mo Arduino.

3. http://arduino-project.net/ Bumeo ypoku, OHUOIMOTEKH, MPOCKTHI,

CTaThH, KHUTH, IpuiaoxkeHus Ha Android.

Hns yuurens (LHOP):

1. https://sites.google.com/site/arduinodoit/home Meroanueckue

pa3paboTKH, ONUCAHUE MTPAKTUYECKUX U JJTA00PATOPHBIX padoT.

2. http://bildr.org HWHCTpYKIIMM # CKETYH JUIS  TOAKIIOUCHUS

Pa3IUYHBIX KOMIIOHEHTOB K uiate Arduino.

3. http://arduino4life.ru npakTudeckue ypoku nmo Arduino.

4.  http://avr-start.ru/?p=980 DaekTpoHUKA [JI HAYNHAIOIIKMX. Y POKH.
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https://www.tinkercad.com/
http://www.3dcenter.ru/
http://www.3dtoday.ru/
http://wiki.amperka.ru/
http://robocraft.ru/page/summary/#PracticalArduino
http://avr-start.ru/?p=980
http://bildr.org/
http://arduino4life.ru/
http://arduino-project.net/
https://sites.google.com/site/arduinodoit/home
http://bildr.org/
http://arduino4life.ru/
http://avr-start.ru/?p=980

5. http://edurobots.ru 3arumMarenbHass pOOOTOTEXHHKA.

6. http://lesson.iarduino.ru IMpakruaeckue ypoku Arduino.

7. http://zelectro.cc CoobmecTBo paguomoduTencii (Arduino). Ypokwu,

IPOCKTHI, CTATbU U JP.

8.  http://cxem.net CaiiT mo pagro’IEKTPOHUKH U MUKPOIJIEKTPOHUKE.

9. http://arduino-project.net/  Bumeo ypoku, OWOIMOTEKH, IPOCKTHI,

CTaTbH, KHUTHU, HpHJ’IO)KGHI/IH
Ha Android.

10. http://maxkit.ru/ Buneo ypoku, cketuu, mpoektsl Arduino.

11. http://arduino-diy.com Bce s Arduino. JIaTYWKH, OBUTATEIIH,

IIPOCKTHI, DKPAHBI.

12. http://www.robo-hunter.com Cair 0 pOOOTOTEXHUKE u

MHUKPOIJICKTPOHHNKC.

13. http://boteon.com/blogs/obuchayuschie-lekcii-po-arduino/uroki-po-

arduino-oglavlenie.html? Ypoku nmo Arduino.

14. http://arduinokit.blogspot.ru/ Arduino-rpoeKThl. Ypokn,

NporpaMMHUpPOBAHUC, YIIPABJICHHUC U ITOAKIIOYCHUC.

15. http://kazus.ru/shemes/showpage/0/1192/1.html  DnekTpoHHBII

nopTai. HoBocTH, CXeMbl, JInTepaTrypa, CTaTbu, (POPYMBbI IO IIEKTPOHUKE.

16. http://www.radioman-portal.ru/36.php [TopTan TUTST

paauroaroouTenei. Y poku, mpoekTsl Arduino.

17. http://www.ladyada.net/learn/arduino/  ypoku, HWHCTPYKLHS IO

Arduino.
18. http://witharduino.blogspot.ru/ Ypoxku Arduino.

19. http://arduino.ru/Reference IlpoekTsl, cpega MpOrpaMMHUpPOBAHUS

Arduino.
20. http://a-bolshakov.ru/index/0-164 Buacoypoku, HMpOCKTHI, 3aadyH.

21. http://arduino-tv.ru/catalog/tag/arduino ITpoextsr Arduino.
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http://edurobots.ru/
http://lesson.iarduino.ru/
http://zelectro.cc/
http://cxem.net/
http://arduino-project.net/
http://maxkit.ru/Видеоуроки%2Cскетчи%2CпроектыArduino
http://arduino-diy.com/
http://www.robo-hunter.com/
http://boteon.com/blogs/obuchayuschie-lekcii-po-arduino/uroki-po-arduino-oglavlenie.html
http://boteon.com/blogs/obuchayuschie-lekcii-po-arduino/uroki-po-arduino-oglavlenie.html
http://arduinokit.blogspot.ru/
http://kazus.ru/shemes/showpage/0/1192/1.html
http://www.radioman-portal.ru/36.php
http://www.ladyada.net/learn/arduino/
http://witharduino.blogspot.ru/
http://arduino.ru/Reference
http://a-bolshakov.ru/index/0-164
http://arduino-tv.ru/catalog/tag/arduino

22. http://herozero.do.am/publ/electro/arduino/arduino principialnye skh

emy_i_uroki/4-1-0-32 ITpuniunuaabHbie cXeMbl 1 ypoku Arduino.

23. http://interkot.ru/blog/robototechnika/okonnoe-upravilenie-

sistemoy-arduino/ cryausi WHHOBAallMOHHBIX  POOOTOTEXHUYECKUX

pelLIeHUM. Y POKH, IPOEKTHI.

24. JlaGopaTopHble MPAKTUKYMbI IO MPOTPAMMUPOBAHUIO [ DIEKTPOHHBIHI
pecypc]
http://www.edu.holit.ua/index.php?option=com_content&view= ¢
ategory&layout=blog&id=72&Itemid=159&lang=ru

25. OO0pasoBarenbHasi TmporpaMMa «BBegeHne B KOHCTPYHPOBAaHHE
poOoTOB» W rpaduueckuid  SI3bIK  MPOrpaMMUPOBAHUS  POOOTOB

[DJIEKTpOHHBIN pecypc]

/

http://learning.9151394.ru/course/view.php?id=280#program bl
ocks

26.  Ilpumepbl KOHCTPYKTOPOB U MPOTpaMM K HUM [ DIEKTPOHHBIN pecypc]
| Pexum gocryma: http://www.nxtprograms.com/index2.html

27. Ilporpammel JUTS pobora [ DNeKTpOHHBII pecypc]
/ http://service.leqgo.com/en- us/helptopics/?questionid=2655

28. Marepuansl caiToB

http://nau-ra.ru/catalog/robot http://www.239.ru/robot

http://www.russianrobotics.ru/actions/actions 92.html

http://habrahabr.ru/company/innopolis university/blog/2109

06/STEM-
poOOTOTEXHUKA

http://www.slideshare.net/odezia/2014-
39493928 http://www.slideshare.net/odezia/ss-

40220681

http://www.slideshare.net/odezia/180914-
39396539

METOOANYCCKOC obOecrieueHne IIporpaMmal:
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http://herozero.do.am/publ/electro/arduino/arduino_principialnye_skhemy_i_uroki/4-1-0-32
http://herozero.do.am/publ/electro/arduino/arduino_principialnye_skhemy_i_uroki/4-1-0-32
http://interkot.ru/blog/robototechnika/okonnoe-upravlenie-sistemoy-arduino/
http://interkot.ru/blog/robototechnika/okonnoe-upravlenie-sistemoy-arduino/
https://www.google.com/url?q=http%3A//www.edu.holit.ua/index.php%3Foption%3Dcom_content%26view%3D%2520category%26layout%3Dblog%26id%3D72%26Itemid%3D159%26lang%3Dru&sa=D&source=editors&ust=1647202775452691&usg=AOvVaw1wwN0-KlIPmvI8xnN9HC1Q
https://www.google.com/url?q=http%3A//www.edu.holit.ua/index.php%3Foption%3Dcom_content%26view%3D%2520category%26layout%3Dblog%26id%3D72%26Itemid%3D159%26lang%3Dru&sa=D&source=editors&ust=1647202775453305&usg=AOvVaw1NkrU8l8LOPRw_ckcueXk1
https://www.google.com/url?q=http%3A//www.edu.holit.ua/index.php%3Foption%3Dcom_content%26view%3D%2520category%26layout%3Dblog%26id%3D72%26Itemid%3D159%26lang%3Dru&sa=D&source=editors&ust=1647202775453305&usg=AOvVaw1NkrU8l8LOPRw_ckcueXk1
https://www.google.com/url?q=http%3A//learning.9151394.ru/course/view.php%3Fid%3D280%26program_blocks&sa=D&source=editors&ust=1647202775453900&usg=AOvVaw3aaWyAu_hR2u5a5kT3Tmt7
https://www.google.com/url?q=http%3A//learning.9151394.ru/course/view.php%3Fid%3D280%26program_blocks&sa=D&source=editors&ust=1647202775453900&usg=AOvVaw3aaWyAu_hR2u5a5kT3Tmt7
https://www.google.com/url?q=http%3A//www.nxtprograms.com/index2.html&sa=D&source=editors&ust=1647202775454429&usg=AOvVaw3ttIeTS0nl2oBZaujwDUgH
https://www.google.com/url?q=http%3A//service.lego.com/en-us/helptopics/%3Fquestionid%3D2655&sa=D&source=editors&ust=1647202775454896&usg=AOvVaw399WwyIgFwtOpHiH5PW8qH
https://www.google.com/url?q=http%3A//service.lego.com/en-us/helptopics/%3Fquestionid%3D2655&sa=D&source=editors&ust=1647202775455242&usg=AOvVaw2ABe2xtLxmZ75vZpAUwRu8
https://www.google.com/url?q=http%3A//nau-ra.ru/catalog/robot&sa=D&source=editors&ust=1647202775455719&usg=AOvVaw1-UiKof9NnvtBTZLq9zkU7
https://www.google.com/url?q=http%3A//www.239.ru/robot&sa=D&source=editors&ust=1647202775456001&usg=AOvVaw2vWRpVyUqN90a5Kc5khoy7
https://www.google.com/url?q=http%3A//www.russianrobotics.ru/actions/actions_92.html&sa=D&source=editors&ust=1647202775456379&usg=AOvVaw1zaFAw6KCj2tQCCAoi4e7G
https://www.google.com/url?q=http%3A//habrahabr.ru/company/innopolis_university/blog/210906/&sa=D&source=editors&ust=1647202775456804&usg=AOvVaw1QeTek6ZFnEU1sZpvIoS5c
https://www.google.com/url?q=http%3A//habrahabr.ru/company/innopolis_university/blog/210906/&sa=D&source=editors&ust=1647202775456804&usg=AOvVaw1QeTek6ZFnEU1sZpvIoS5c
https://www.google.com/url?q=http%3A//www.slideshare.net/odezia/2014-39493928&sa=D&source=editors&ust=1647202775457197&usg=AOvVaw20i88cPBagRKWEHyqBCx8_
https://www.google.com/url?q=http%3A//www.slideshare.net/odezia/2014-39493928&sa=D&source=editors&ust=1647202775457197&usg=AOvVaw20i88cPBagRKWEHyqBCx8_
https://www.google.com/url?q=http%3A//www.slideshare.net/odezia/ss-40220681&sa=D&source=editors&ust=1647202775457537&usg=AOvVaw0DinWC-_d2Mqikf47Jljt5
https://www.google.com/url?q=http%3A//www.slideshare.net/odezia/ss-40220681&sa=D&source=editors&ust=1647202775457537&usg=AOvVaw0DinWC-_d2Mqikf47Jljt5
https://www.google.com/url?q=http%3A//www.slideshare.net/odezia/180914-39396539&sa=D&source=editors&ust=1647202775457996&usg=AOvVaw1VbjyplnzyQx7xq1iWWg0N
https://www.google.com/url?q=http%3A//www.slideshare.net/odezia/180914-39396539&sa=D&source=editors&ust=1647202775457996&usg=AOvVaw1VbjyplnzyQx7xq1iWWg0N

ObopynoBanue - pobororexHnueckoro Habopa KJIMK, kommbrotep ¢
npenycranoBieHHbIM [10: omepammonnas cucrema, Arduino IDE, Make
block IDE.

Opranuszaiusi pabodero MpOCTpaHCTBA peOEHKa OCYIIECTBISIETCS C
HCIIOJB30BaHUEM 3/I0pOBbecOEperaronmx TexHouorui. B xoae 3aHsaTus B
00s13aTeTbHOM TIOPSZIKE MPOBOIUTCS (PHU3KYNIBTIAY3bl, HaNpaBlICHHBIC Ha
CHSITHE OOIIET0 M JIOKAJIbHOTO MBIIICYHOTO HANpsDKEHUs. B comepkanme

52



(GU3KYIBTYPHBIX ~MHUHYTOK  BKJIIOUAIOTCS ~ YIPKHEHUS HA  CHSTHE
3pUTEIBLHOTO M CIYyXOBOTO HAIPSKCHUS, HANPSDKCHUS MBI TYJOBHUIIA H
MEJTKUX MBIIIII] KHCTEH, Ha BOCCTAHOBJICHHE YMCTBEHHOM
paboTOCIIOCOOHOCTH.

MaTepUATbHO-TEXHUIECKHE YCIIOBUS PEaTH3aIH IPOTPAMMBI:

. KOMIBIOTEPHl C YCTAHOBJICHHBIM HEOOXOJWMBIM TMPOTPaAMMHBIM
obecnieueHueM  (ArduinolDE, o00HOBJIEHHWE  BCTPOEHHOIO  MPOrPAMMHOIO
obecrieueHus);

. POEKTOD;
. WHTEPAKTUBHAS JOCKA;

. poboToTexHnYeckne KOHCTpYKTophl Ha 6aze KITMUC,;
. VCTOYHHKH IUTAHUS;

. KOHCTpYKTOp «CTEM MacTepcKas».
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Paznean Ne3.Kommuiekc ¢gopm arrecranuu.

3.1 ®opmsbl arrecTanum.

[TpeaMeToM IMAarHOCTUKU U KOHTPOJIS SIBJISIFOTCS BHEITHHE 00pa30BaTEIbHBIC MPOTYKThI
yuaruxcsi (Co3aaHHble MPOIYKThI-MOJICIH), & TAK)KE UX BHYTPCHHHE JIMYHOCTHBIC KAa4yecTBa U
KOMIICTCHIIU (OCBOGHHBIC CHOCOGBI JACATCIIbHOCTH, 3HAaHHA, YMCHI/ISI), KOTOPBIC OTHOCATCA K
LEJISIM | 3a/1a4aM [POrpPaMMBbl.

OrleHKe TIOMJICKUT B MEPBYIO OYEPeb YPOBCHb IOCTHXKCHHS YYCHUKOM MHHHUMAIILHO
HEOOXOMMBIX PE3yJIbTATOB, 0003HAYCHHBIX B IENIAX U 3a/1a4axX IPOrpaMMbl. Y YCHUK BBICTYIIAET
IMOJIHOITPABHBIM Cy6"I>CKTOM OLCHHUBAHUAA. OI[Ha 13 3a71a4 negarora — O6yquI/IC I[eTCfI HaBbIKaM
camoonieHKU. C 3TON LIENbI0 MENaror BbIAEISET U IMOSCHSAET KPUTEPUM OLEHKH, YUUT AeTel
(bopMyITHpOBAaTh 3TH KPUTEPHHM B 3aBUCHMMOCTH OT IOCTABJICHHBIX IEJICH W OCOOCHHOCTEH
00pa3oBaTeILHOIO MPOAYKTa — CO3/1aBACMOTO MIPOEKTA.

[TpoBepka mOCTHraeMbIX 00Opa30BATE/ILHBIX PE3YJIbTATOB MPOU3BOAUTCS B CIEAYIOIINX
dbopmax:

1) Texkymmii  pedaekcHBHBIH caMoaHasIu3, KOHTPOJb M  CaMOOIICHKA

y4allerocs BHIIOJHAEMbIX 3aJJaHUM;
2) B3aMMOOIIEHKA yUaIerocs paboT APyT APyra Wid paboT, BHIIONHEHHBIX B FPYIINAX;

3) my6muunas 3alMTa  BBINOJHEHHBIX y4amerocss — TBOPYECKHX pabot

(MHIMBUYaJbHBIX U TPYIIIOBBIX);

4) Texyast IMATHOCTUKA ¥ OIIEHKA NEJAr0rOM JeATeTbHOCTH YUaIuXCS;

5) wuToroBas oueHka JeATENLHOCTH 1O 00pa3oBaTebHON MporpamMme B popme
3alUThl MOJIETH B paMKax UTOrOBOM KOH(EpEeHIIUH;

6) uezaBucumas JKCIIEpTHAsI OLIEHKa  TBOPYECKHUX pabor  (paboThl)
ydalerocsi B paMkax KOHKYpPCOB, OJMMITHAJ, KOH(EepeHIINH pa3IMyHOrO PaHra.

HpOMC)Ky'TO‘-IHa}I arTeCcTalua
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[IpoBomuthcst B KoHIE 1 momyroguss B (opMe 3allUThl TBOpPUYECKOW paboThl Ha

KOH(l)CpeHI_[I/II/I. Hrorossrit KOHTPOJIb IIPOBOAUTCA I1I0 PE3yJIbTaTaM IIOJIHOI'0O OCBOCHHA BCeH

nporpammsl (1 roga oOydenwus). [IpoBoguTcs negarorom B popMe UTOrOBOM KOH(PEPESHITNH, HA

KOTOpPOW ydyalivecss BBICTYNAIOT C 3allUTOM mpoekta (Mojenu). JlaHHBIA THUI KOHTPOJIS

IIpeaIoyaracT KOMIJIEKCHYIO MPOBEPKY 00pa30BaTENIbHBIX PE3YJbTAaTOB 10 BCEM 3asBJICHHBIM

OCIIsAM. OI.[CHI/IBaHI/IIO IMOJIC)KUT KaK Kad4€CTBO MOJACIHM, TaK W YPOBCHb 3allUTHI ydallUMCsI

CBOCTO ITPOCKTA.

3.2 Oueno4nbie MaTepHAIbI.

ITokazarenu (orieHMBaeMbIC
TapameTphl)

Kpurepuu

CreneHb BEIPa)KEHHOCTH
OLICHUBAEMOT0 KaueCTBa

MeTtoapl INarHOCTUKHU

1.Teopetudeckas
MoAroToBKa feteit: 1.1.
TeopeTnueckue 3HaHUSA 110
OCHOBHBIM paszeiam
MPOrpaMMbI

CooTtBeTcTBHE
TEOPETUUECKUX 3HAHUI
MIPOrpaMMHBIM
TpeOOBaHUSIM.

-HU3KUH ypOBEHb
(oBmazenu MeHee 4eM Ha
50% oObéMma 3HaHMIN)
Cpemnuit ypoBeHb (00BEM
3HaHUU cocTaBiseT 50-
80%)
Bricokuil ypoBeHb
(ocBowmtu 6onee 80%
00beMa 3HaHUM)

Becena, onienka
BBICTYIIJICHUS 11O 3aIIUTC
TBOpYECKOil pabore.

BnaneroT npakTuyecKUMu
HaBbIKaMU B 00J1aCcTH
MOJIETMPOBaHU 3-X

MEPHBIX 00BEKTOB

CooTBeTcTBHE
IIPAKTUYECKUX YMEHUN U
HaBBIKOB IPOTPaMMHBIM

TpeOOBaHUSIM.

-HU3KUH YPOBEHb
(BBIIIOJIHEHO
CaMOCTOSATEIILHO MEHEE
80%, Tpebyercst paboTa
HAJI OIIMOKaMH). CpeIHUHN
ypoBeHb (80% BBITOITHIIT
CaMOCTOSITEITHHO,
HE3HAYHNTEIILHBIE
HETOYHOCTH B
BBITTOJTHEHHH ). BBICOKHI
YPOBEHb (BBIMOJHEHA
CaMOCTOSTEIBHO Oe3
OIMOOK).

[IpakTnaeckue pabOTHI
(ypoBeHb BemonHeHMs) 16
HEe3HAYHUTEIIFHBIC
HETOYHOCTH B
BBITIOJIHEHHH ). BBICOKHI
YPOBEHb (BBITOJHEHA
CaMOCTOATENBHO 0e3
OIMo0K).

Brnanetor ciocobamu
paboThI ¢ U3yUECHHBIMH
nporpaMmmamMu u
00opy0BaHUEM, B TOM
YHcIle NpeHa3HaYeHHBIMU
Juis 3-X MEpHOM neuaTy;

CooTBeTcTBHE
IIPAKTUYECKUX YMEHUN U
HAaBBIKOB IIPOTPAMMHBIM

TpeOOBaHUSIM.

-HU3KUH ypOBEHb
(MCIIBITBIBAIOT CEphE3HBIE
3aTpyAHEHUS MU paboTe ¢

00opy0BaHUEM U

MPOTPaMMHBIM
o0ecITiedeHreM ). CpeTHIIA
YPOBEHb BHITIOJTHEHHEM
MIPAaKTHYECKHUX PadOT.
(ycnemHo paboTatoT ¢
MIOMOIIBIO TIEarora).
BBICOKUI YPOBEHb

Habmtonenue 3a
BBITIOJTHCHUEM
MPaKTHYECKUX paboT.

(paboTaroT
CaMOCTOSTENBHO).
Buageror npuemamu KpeatuBHocTs B -HU3KUH YPOBEHB Habmronenue 3a
OpraHu3aIy U BBITTIOJTHEHIH TBOPYECKUX | (MCIIBITBIBAIOT CEPbe3HBIE BBITTOJTHEHUEM

caMOOpraHn3aIiH paboThI
0 CO3/IQHHUIO TIPOCKTOB;
CIOCOOHBI OCYIIECTBIIST
pedirexcuBHyIO

3aJJaHUM, COOTBETCTBHE
ITyOJIMYHOTO

BBICTYIUICHHS U 3AI[UTHI

MIPOEKTA MPOTrPaMMHBIM

3aTpyAHEHUA TIPU
CaMOCTOSITEIBHON paboTe
HaJl IPOEKTOM, CIIOCOOEH ¢
MOMOUIBIO TIPEToIaBaTest

CaMOCTOSATEIBHBIX U
KOJUIEKTHBHBIX IIPOEKTOB,
YPOBEHB 3alIUThI
MIPOEKTHON pabOTHI Ha
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JeATEeNILHOCTD, OLIEHUBATh
CBOM pE3YJIbTATHI,
KOPPEKTUPOBATh
JTaTIbHEUIITY IO
JIeSTEeNILHOCTB T10
pa3paboTKe MPOEKTOB.

TpeOOBaHUAM

OCYIIECTBIIATH
pedexcuBHyIO
JIeSITeIIbHOCTh, OLICHUBATh
PE3yIBTATHI). CPEIHIHA
YPOBEHb (HE HCTIBITHIBAIOT
CEPbE3HBIX 3aTPYyAHEHUN
IIPY OpTaHU3aNNHd U
CcaMOOpTraHM3aIH paboThI
HaJI IPOEKTOM, CITOCOOHBI
OCYIIIECTBIISTh
pediexcuBHyIO
JEeATEeILHOCTD U C
MIOMOLIBIO MTPENoAaBaTes
BHOCHUTH KOPPEKTHBBI B
XOJ] TIPOEKTUPOBAHMS).
BBICOKHI YPOBEHb
(BmaneroT npueMamMu
CaMOOpraHU3auH 110
CO3JJaHUIO MPOEKTOB,
OCYIIECTBIISIOT
pedIeKCUBHYIO
JCATCIbHOCTh U
CaMOCTOSTENBHO BHOCST
KOPPEKTUBBI B X0
TIPOEKTHPOBAHMSA).

KOH(EPEHITHH.

3.3 Cnucok auTepaTypbl.

Jlureparypa

1. [TerpoB M.H., Monoukos B.II. / Komnstorepuas rpaduka (+CD). — CII6:

ITurep, 2012 — 736 c.: ui.
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HNuTepHeT-pecypchl

1. I'puropees, JI. B. Meroanuecknii KOHCTPYKTOP BHEYPOUYHOM
nesitenbHocTH mkonbHUKOB / JI. B. I'puropees, Il. B. CrenmanoB. — Pexum
nocryma: http://www.tiuu.ru/content/pages/228.htm

2. ®denepanbHblii  TOCYAAPCTBEHHBIA  OOpa3oBaTENbHBIA  CTaHAAPT
OCHOBHOT'O oO1rero oOpa3oBaHMs. — Pexum JOCTYTIA:
http://standart.edu.ru/catalog.aspx?Catalogld=2588

3. OnextpoHHsii pecypc Tinkercad — BeO-mpunoxenue mus 3D
npoekTrpoBanus u 3D-neyatu. ®opma gocryna: https://www.tinkercad.com.

4. OnexTpoHHBINA pecype 3d center — pecypc o TpexmexmepHoMm. Popma
nocryma: http://www.3dcenter.ru/

S. DOnekTpoHHkI pecypc 3d today — pecypc 0 TpeXMeXMEepHOM, HOBOCTH,
NPUHTEPHI, CKaHephl 1 Mojenu. @opma moctyma: http://www.3dtoday.ru/

6. HNuTepuer-pecypce «3aHUMaTeIbHAs POOOTOTEXHUKA —
http://edurobots.ru/

7. HWurepHet-pecypc Moii pobot — http://myrobot.ru/

8. http://nau-ra.ru/catalog/robot http://www.239.ru/robot

9. http://www.russianrobotics.ru/actions/actions 92.html

10. http://habrahabr.ru/company/innopolis university/blog/2109
06/STEM- poboToTexHuka

11. http://www.slideshare.net/odezia/2014-
39493928 http://www.slideshare.net/odezia/ss-40220681

12. http://www.slideshare.net/odezia/180914-39396539
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