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IHosicHuTE/IbHAA 32N CKA

Jannas mporpamma «PobotorexHuka ¢ Arduin0o» Kypca Hay4yHO-TEXHHYECKON
HampaBJICHHOCTH, T.K. OBJIaJIeB TEXHUYECKUMH HaBBIKAMHU CErOJHS, IIKOJBbHUKH, KOrJa
BBIPACTYT, CYMEIOT NIPUMEHHTb HX B CBOEH TPYAOBOW JeATENbHOCTH. JlOMONHUTENIbHAS
oOpa3oBarenbHasi Mporpamma IOMOraeT PacKpbiTh HE TOJBKO TBOPYECKUNW U TEXHUYECKHM
MOTEHLMal O0YyYalolerocsi, ONPENeIUTh €ro pe3epBHbIE BO3MOXHOCTH, OCO3HATh CBOIO
JUYHOCTh B OKPYKAIOIIEM MHpE, CIIOCOOCTBYET (HOPMUPOBAHUIO CTPEMIICHHsS CTaTh
MPHUCIIOCOOIEHHBIM K )KM3HH YeJIOBEKOM, MAaCTEPOM, MCCIIeIOBATEIeM, HOBATOPOM.

AKTYaJIbHOCTb M NMPAKTHYeCKasi 3HAYMMOCTH NporpamMmbl. OJHOW M3 KIFOYEBBIX
npodiem B Poccum sBnsiercs e¢ HemocTaTouHass OOECIEYEHHOCTh MHKEHEPHBIMU KaJlpaMu B
YCIIOBHUSX CYHIECTBYIOIIETO eMOrpa)u4eckoro Crajaa, a Takke HU3KOr0 CTaTyca HHKEHEPHOTO
oOpa3zoBaHmsl TIpH BbIOOpe Oynymiedl mpodeccuu BoITycKHMKamMu mikon. Celuac B CpeaHen
IIKOJIe HEOOXOAMMO AaKTHBHO HAYMHATH MOMYJSPU3HpOBaTh mpodeccuro uHxkeHepa. Jlersm
HYXXHBl 00pa3lbl JUIs TOIpakaHWs B 00JacTH WHXKEHEPHOW JesATeNIbHOCTH. JTa pabora
HalpaBlieHa Ha PacHpOCTpaHEHHE M BHEIPEHHE MPAKTHKU MO MpodOpUEHTAIMN TaJaHTJINBON
MOJOASKM HA  HHKECHEPHO-KOHCTPYKTOPCKHE  CIEUUAIBHOCTH. 3aHATHS B KpPYXKKe
MHUKPODJICKTPOHUKH TO3BOJIAT y4YaIIUMCS OIIYTUTh «BKYC» K paboTe MH)KeHepa. 3aHHMascCh B
KpY)KKE, JIeTH HAYMHAIOT YYyBCTBOBATh TBOPYECKHUI MyTh OT «UIEH» 0 €€ « MPaKTUYECKOU
peanuzanuu», T.e. MOTLYT Ha TPAKTHUKE TPOHUTH BeCh MPOU3BOJACTBEHHBIA  IIHKIL
MuKpod3JIeKTpOHUKa SBIIeTCS (H(PEKTHBHBIM METOIOM JJIsl U3yYSHUsI BAXKHBIX 00JacTeil HayKH,
TEXHOJIOTUH, KOHCTPYHPOBAHUS M MareMaTuku. Arduino — 3TO 3JIEKTPOHHBI KOHCTPYKTOD,
MONIB3YIOUIMIICS OTPOMHOM TMOMYJISPHOCThIO Onarojapss MPOCTOTE MPOrpaMMHUPOBAaHUA U
BO3MOXHOCTBIO ~ CO3/1aBaTh  YCTPOMCTBA,  BBINOJHSIOIIME  pa3sHOOOpa3Hble  (YHKIMH.
[IporpamMupoBanue TpPOM3BOAUTCA Ha s3bike C++ WM TpU MOMOIIM S3bIKa BH3YaIBHOTO
nporpammupoBanusi Scratch for Arduino. K miare Arduino MOXXHO MOAKIIOYATH Pa3IUYHYIO
nepudepuro — MOTOPHI, CEPBONPHUBO/BI, AATYMKH (OCBELUICHHOCTH, TEMIIEPATyphl, YCKOPEHUS,
JIaBIICHHS, YIbTPa3BYKOBBIE U T.I1.), MOAYJIU Ui yrpasieHus yepe3 Vnrtepuer wim Bluetooth u
T.1. Ha MUKpOKOHTpOJIIEp MOXKHO 3alKcaTh pa3inyHble allrOPUTMBI B3aUMOJICHCTBHS BCEX ITHX
ycrpoiict. Ilnardopma Arduino mo3BossieT HE MPOCTO COOMPATh BCEBO3MOXKHBIE JICKTPOHHbIE
yCTpPOMCTBA W WX M[POrpaMMHPOBaTh, HO W  TIPOBOAUTH  OKCIIEPUMEHTAJIBHBIE U
HCCIIEeI0BATEeNbCKUE JIabopaTopHble pabOThl, CTUMYIHPYIOIIME MO3HABATEIbHYIO AKTHBHOCTD
yyamuxcs. 9To BaxkHeiiee ycioBue 3(dekTuBHOCTH 00pa3oBaTeiabHOro npouecca. Hamnucas
IporpaMMmy, ydvamiuecs cpa3y BHUISIT pe3yJabTaTbl CBOeH JesTenbHOCcTH. HenoHsaTHas
MOCJIE0BATENbHOCTh AHIVIMMCKUX CJIOB TPEBpAlllaeTcs B alrOPUTM YIIPABJICHHUS pealbHbIM
yCTPOICTBOM, MPUYEM, COOpaHHOro cBOMMHU pykamu. C MUKpOKOHTposuiepoM Arduino MOXHO
JIETKO W3YYHUTh W TPOTECTHPOBATh PA3IMYHBbIC AJTOPUTMBI MOBEJCHHS. B KadecTBE OCHOBBI
y4eOHOro 000pYyIOBaHUSI MOKHO HCITOIB30BaTh OTKPHITYIO TIaTdopMy ApAyWHO (WM JIFOOYIO
Jpyryto miathopMy aHaTIOTMYHOT'O YPOBHS) U Cpely Ajs ero nporpammupoBanus. [Inardgopma
ApIyrWHO JIETKO COBMEIIAETCS C PA3IUYHBIMU DSJIEKTPOHHBIMH KOMITOHEHTaMHM, I103BOJISIET
CO3/1aBaTh pa3JIMYHble AaBTOMAaTHYECKHE U pOOOTH3UPOBAaHHBIE YycTpoilcTBa. BaxHbIM B
W3YYeHUU Kypca SBJISETCS CO3JaHHE MPOEKTOB, TPYNMOBBIX WIM HHAWBHUYaIbHBIX.
HanpaBieHHOCT TakuX MPOEKTOB JODKHA pelIaTh €KEAHEBHBIE MOTPEOHOCTH YellOBeKa M
UMETh BO3MOXXHOCTH MTPAKTHYECKOT'0 IPUMEHECHHSI.

3aksiafpiBaTh HauajdbHbIC 3HAHUS U HABBIKM B O0JIACTH aBTOMATHU3aIlH, POOOTOTEXHHKH,
MEXaTPOHUKH, a TJIaBHOE, MPHUBJICKATh TAIAHTIMBBIX JeTei, (GopMHpOBaTH Yy HHX OCHOBBI
TEXHUYECKOTO MBIIUICHHS, 3HAKOMHTh C MPUEMaMH TEXHHYECKOTO0 TBOPYECTBA —aKTYaJIbHBIC
HampaBJICHUs JIOMOJIHUTEIBHOW  00mIeo0pa3oBaTenbHO  00IIepa3BUBAIOIICH  MpPOrpamMMbl
«Pobororexnuka ¢ Arduinoy.

AKTYaJIbHOCTb POTrPaMMBbI



Cepbe3Hoii MpoOJIEeMOil COBPEMEHHOIO POCCHUUCKOTO O0pa3oBaHUs B IICJIOM SIBJISIETCS
CYIIECTBEHHOE OCIIa0lieHne eCTECTBEHHOHAYyYHOW M TEXHUYECKOW COCTaBISIONICH IIKOIbHOTO
obpazoBanmsi. Cpeny MOJOJSKH TOMYJISIPHOCTh WHXXCHEPHBIX MPOodeccuil Mmajgaet ¢ KaKIbIM
rofoM. YcuiMs, KOTOpble MpealpUHUMAeT ToCyJapCTBO, JAlOT HEIUIOXOM pe3yiapTaT Ha
CTYIEHSIX CpeHEro U Bhiciiero oopazoBanus. /st appexTuBHOM paboThl B podeccnoHaTbHOM
oOpa3oBaHWK HeoOXoaUMa TMOMyJsApHU3alUs U  YIIYOJIIGHHOE W3Y4YCHHE E€CTECTBEHHO-
TEXHUYCCKUX JUCHUIIMH Ha4YWHas1 CO IMKOJILHOM cKamMbu. K COXKAJICHUIO, COBPEMCHHOC
HIKOJIbHOE 00pa3oBaHHe, C MEpPerpyKeHHbIMH Y4YEOHBIMH MpOrpaMMaMU M KECTKHUMH
HOpMaTHBaMH, HE B COCTOSHUHU TMPOJIBUTaTh IMOJHOICHHYIO paboTy Mo (opMHUpPOBAHUIO
WHXXEHEPHOTO MBIIUICHUS W Pa3BUBaTh JETCKOE TEXHMUYECKOE TBOpUYECTBO. ['opazmo Oombliie
BO3MOXKHOCTEH B 3TOM HAIPaBICHUM Yy JOMOJHUTENIBHOrO obOpa3zoBaHus. OJHUM U3 TaKUX
NCPCICKTUBHLIX HAITPABJIICHUC ABJIACTCS — 06p330BaTCJILHa}I pOGOTOTGXHI/IKa.

YHUKaTBHOCTh  00pa3oBaTeIbHONM POOOTOTEXHUKH 3aKIIOYACTC B BO3MOXHOCTH
00bEIMHUTh KOHCTPYHPOBAaHUE U MPOrpPaMMHUPOBAHHE B OJHOM KypCe, UYTO CIIOCOOCTBYET
WHTETPUPOBAHUIO  TpemofaBaHust  HMHPOPMATUKH, MaTeMaTUKH, (U3UKH, UYepueHUS,
CCTCCTBCHHBIX HAYK C PAa3BUTHUEM HWHIKCHCPHOI'0O MBINIJICHHA, YCPE3 TCXHHUYCCKOC TBOPYCCTBO.
TexHuyeckoe TBOPUECTBO — MOIIHBIA HHCTPYMEHT CHHTE3a 3HAHUH, 3aKJ1aIbIBAIOIINI TPOYHbIC
OCHOBBI CUCTEMHOI'0 MBIIUICHUS. TakuMm 00pa3oM, MHXEHEPHOE TBOPYECTBO M JaOOpaTOpHEIE
HCCICAOBaHUA — MHOI'OrpaHHadg ACATCIbHOCTb, KOTOpasA AdOJIKHA CTaTbh COCTaBHOM YaCTBIO
MTOBCEIHEBHOM JKHU3HU Ka)KJJOr0 COBPEMEHHOT' O IIKOJbHUKA.

OT1anunTeabHbIe 0COOEHHOCTH

1. DmeMeHTH KHOCPHETHKH W TEOPUH ABTOMATHYCCKOT'O YIIPABIICHUS aJallTUPOBAHBI JUIS
YPOBHS BOCIIPHUATHS AE€TEH, YTO MO3BOJSET HAYaTh MOJArOTOBKY MH)KEHEPHBIX KaJIpOB yXkKe C
S KJ1acca HIKOJBI.

2. CymecTByOIIAe aHAJIOTH  MPEANONAraloT  I[OBEPXHOCTHOE  OCBOCHHE  JJIEMEHTOB
POOOTOTEXHUKH C TPEUMYIIECTBEHHO AEMOHCTPAIIMOHHBIM MOIXOJOM K HWHTETpaluu ¢
apyruMu mpeametamu. OcoOEHHOCTBIO JTAHHOW MPOTPaMMBI SIBISIETCS HAIEIEHHOCTh Ha
KOHCUHBIM pe3yJIbTaT, T.e. PEeOCHOK CO3/aeT HE TPOCTO BHEIIHIO MOJEIb pPo0oTa,
JIOPUCOBBIBas B CBOEM BOOOpaKEHHWHU €ro BO3MOXKHOCTU. PeGeHOok co3maer neicTByroiiee
YCTPOMCTBO, KOTOPOE PEIIaeT MOCTABICHHYIO 334y .

3. Tlporpamma IJIOTHO CBsI3aHa ¢ MAaCCOBBIMH MEPONPHUATHSIMU B HAYYHO-TEXHHUECKOH chepe
Ui Jeted (TypHHpaMu, COCTSI3aHUAMHU, KOH(PEpEeHLUSIMHU), YTO MO3BOJISET, HE BBIXOJS 3a
paMKu yd4eOHOro mpoliecca, MPUHUMATh AKTHBHOE YYacTHE B KOHKYpCaxX pazIUYHOrO
YPOBHSI: OT HIKOJIBHOTO J0 MEXIYHAPOIHOTO.

Opranuszanus padoThl ¢ UCIOIb30BaHneM Arduino B 00pa30oBaTeIbHOM YUPEKICHUH — ITO:

v/ BHeJpEHHE COBPEMEHHBIX HAYYHO-IIPAKTHYECKUX TEXHOJIOTHI B yU4eOHBIM IPOIIECC;
v’ cozielicTBHE Pa3BUTHIO JIETCKOTO HAYYHO-TEXHUYECKOrO TBOPYECTBA,;

v’ nonyaspusaiys npodeccur UHKEHEPA U JOCTHKEHHUI B 001aCTH POOOTOTEXHUKH;
v/ pacuimpeHre KOMMYHUKATHBHBIX CBA3EH.

Ilenaroruyeckasi mesaecoo0pa3zHOCTh
OOmenearornyeckas HaNpaBIEHHOCTh 3aHATUA — COMPSDKEHHE COIMUATM3AlUA U
WHIUBUIyTH3AIA 00ydeHMsI. 3HAHUS, YMEHUsI, HABBIKK MTPOSKTUPOBAHNE, KOHCTPYHPOBAHUE U
MPOrpaMMHUPOBAHUE BCEBO3MOXKHBIX HMHTEIUICKTYAIBHBIX MEXaHU3MOB SIBJISIFOTCS 3JIE€MEHTaMU
WH(POPMAITMOHHOW KOMITIETCHIIMM — OJIHOM M3 KJIIOYEBBIX KOMIIETCHIIMH CpeIHEH W cTapliei
IITKOJIBI.
@DopMbI U METOAbI 00yYeHH s
[Ipomecc MOCTHKEHHS TOCTABJIECHHBIX IEIM M 3aJad MPOrpaMMbl OCYIIECTBIISETCS B
COTpPYOHHYECTBE OOydarommxcs W memgarora. [Ipu 3ToM peanu3yroTcs pa3iudHbIe METOMIbI
OCYIIECTBJICHHUSI LIEJIOCTHOI'O0 IE€Iaroruyeckoro rmnpormecca. Ha pa3nuuHbIX e€ro 3Tamax
BEJIYIIIMMH BBICTYNAIOT OTACIbHBIC, TPUBEACHHBIC HIKE METO/IBI.



v/ Metoabl o00ydYeHHs: METOAbl OPraHM3allid  y4eOHO-IIO3HABATENLHON  IEATEIbHOCTH
(cmoBecHble - Oecema, pacckas, cooOOIIeHHEe, AWANOr, AWCKYCCUS;, HarjsgHble -
JEMOHCTpAlLlsl WIUTIOCTPALUi, JEMOHCTpanus BUAEO- U (POTOMATEpUANIOB, U3yueHHE
MOJICJIC ¥ MAaKEeTOB, IUIAKATOB W T.J.; MPAKTUICCKHUE — COOpPKa M MPOrpaMMHPOBAHKE
MoJienel poO0TOB, MOJEIMPOBAHUE WHNBUIYAIBHBIX IPOEKTOB).

v/ MeTo NPOEKTOB HCIIONL3YETCS Ha 3aHATUAX B TEYEHHE BCEro mepuoma oOyuenms. OH
CHOCOOCTBYET BKIIIOYEHHIO pPeOAT B TMPOEKTHYIO JESATENBbHOCTh JJSl Pa3BUTUA
WHKCHEPHO-KOHCTPYKTOPCKOTO MBIIUICHUS Ha OCHOBE WHXKEHEPHO-TEXHUYECKOU
JEeSTeLHOCTH, (DOPMUPOBAHHIO y OOYJAFOIIUXCS aJCKBATHOW CaMOOIIEHKH, TOJHSITHIO
UX UMHUJDKA B COLILYME.

v/ MeToapl CTHMYJHPOBAHUST M MOTHBAIMH Y4e0HO-MO3HABATEILHON IeATEILHOCTH
(HOSH&B&TGJ’IBHBIG N Pa3sBUBAIOIIHEC HUIPbI, KOJJICKTUBHBIC 06Cy>K}1€HI/I$I, BHUKTOPUHEIL,
pellleHne CUTYAI[MOHHBIX 33]a4).

v/ MeToabl BOCHHUTAHUS: Oecellbl, METOJ IPHUMEpPA, TEJArorHueckoe TpeOOBaHKe, CO3IaHKe
BOCIIMTATENbHBIX CUTYyallMii, COpEBHOBAaHHUE, IMOOLIPEHHE, HaONI0IeHUEe, aHaIu3
pe3yabTaTOB, KOJUIEKTHUBHO-TBOPYECKAsi JEATENbHOCTh (CO3JaHHE KOJIJIEKTUBHOTO
IIPOEKTA).

v/ MeToabl KOHTPOJSI - COPEBHOBAHWs, BBICTABKH, KOHTPOJBHBIC 3aJaHUs B KOHIIE KaXIOM
TEMBI, OILIEHKA 3HAHHWHA DJIEMEHTOB POOOTOB, OIIEHKA KauecTBa MPOrpaMMHUpPOBAHUS
po0OOTOB, OJIUIL - OMPOCHI, 3aIMUTA TBOPUECKUX MPOEKTOB U MCCIIEAOBATEIBCKUX PadoT.

Bribop Meronma oOydeHUs 3aBHCHUT OT COJEpPXKaHMS 3aHATHS, YPOBHS TOATOTOBKH U
OITBITA yJAITUXCS.

KommnekcHoe Ucnonab30BaHUE METOJI0B Ha 3aHATUAX HO3BOJIAET CO3AaTh TBOPYECKYIO
aTMocdepy OCBOCHHsI 00Opa3oBaTENIbHBIX 3ajjad MPOrpaMMbl M YCIOBHSA JUI CaMOpA3BUTHUS
JUYHOCTH OO0ydJarommxcsi, (OPMUPOBAHUS Yy HUX NPOPECCHOHATBHBIX KAdyecTB pabdodvero,
MH)KEHEpa, IPOrpaMMHUCTA.

OOyueHue 1Mo mporpamMMme HalpaBlIeHO Ha TO, YTOOBI HPOOYIUTH y OOydaromuxcs
UHTEpEC, 3aTeéM CO34aTh M 3aKPENUTh TBOPUYECKOE OTHOLIEHHE K MPOQecCHOHATbHOM
JeATENbHOCTH, BBIPAXKAIOIIEECs,, B KOHLIE KOHILOB, B AaKTUBHOM HCCIIEA0BATEIbCKOM,
paLMOHAIM3aTOPCKOM, a 3areM M H300peTarenbCcKol JesTenbHOCTH. Takoe oOyueHue
BbIpa0aTHIBACT IMOBBIIICHHBI MHTEpEC K CBOEH Mpodeccuu, MOTPEeOHOCTh B IMOCTOSTHHOM
MIOVCKE HEWCIOJIb30BAHHBIX PE3EPBOB, B YCKOPEHHOM IPHUBEJCHUU HMX B JIEHCTBHE Uepes3
COBEPILIEHCTBOBAaHME TEXHOJOIMM BBINOIHAEMOM pabOThl M yaydllleHue (WIN CO3JaHue
HOBBIX) NIPUCIIOCOOJICHU, TIPOrPaMM, MAaKETOB U T.JI.

AnpecaTt nmporpaMmmbl
IIporpamma anpecoBana aetssm 12-16 ner, KOTOpble yXe MMEIOT 0a30Bble 3HAHUS IO
nH(pOpPMaTUKE, MaTEMaTHKE, (PU3UKE.
YcaoBust Ha0opa AeTeii: IPUHUMAIOTCS BCE JKEJIAIOIINE, COCTaB HEOAHOPOHBIN.

YciaoBusi Habopa o0y4arommxcst
,21.]'[5[ 06yquI/1$[ MNPUHUMAIOTCA BCEC IKCEJIAarOOuMe, HE HUMCHOIHUEC MCIUIHUHCKUX
IPOTHBOINOKA3aHUI 1 UMeroIIKe 6a30Bble 3HaHUS 110 UH(OopMaTrKe, MHGOpMaTuke U hu3uke.

KosmmuecTBo o0yyarommuxcs
B rpynme 8-10 yenoBexk.

O0beM U CPOK OCBOEHHSI TPOTrPAMMBI
2 roga obyuyenus — 144 gaca. YpoBeHb TOTOBHOCTH YYAIlIUXCS K OCBOSHHUIO 00pa30BaTEIIbHON
MPOrpaMMBbl OMPEJIENIIeTCs M0 pe3yIbTaTaM TECTUPOBAHUS IpU Habope.



DopMbI U PeKUM 3aAHATHIH

[Iporpamma o0mmM obveMoMm 144 uyaca u3ywaercs B TeueHUE ABYX JIET, BKIIOYas
KaHUKYJISIPHOE BpeMs. 3aHsTUsl MpoBoasaTcs 1 pa3 B Henmenmo mo 2 akajaemuueckux daca (40
MUHYT) ¢ iepepbiBoM 10 MUHYT.

3aHATHS BKIIOYAIOT B ce0s OPraHU3alMOHHYIO, TEOPETHUECKYIO U MPAKTHYECKYIO YaCTH.
OpraHu3anMoHHass 4YacTh JOJKHA OOECIeYMTh HaJMYMe BCEX HEOOXOIUMBIX s paboThl
MaTepHalioB M WIUTIOCTpanuii. TeopeTnueckas 4acTh 3aHATHS MpU paboTe MOJDKHA MPOXOIHUTH
MaKCHMaJIbHO KOMIAKTHOW M BKIIOYAaTh B ceOf HEOOXoauMyro HWH(OpMAIMIO MO TeMe M
npeamere 3HaHus. OCHOBHOE BpeMsi 3aHATHsI OTBOAUTCS IS IPAKTUYECKON YaCTH.

@OpMBI OpraHu3alMU JESTEIBHOCTH OOYYAIOIIUXCsS HA 3aHATHH: WHIUBUIyalbHasl,
rpynIoBasi, paboTa Mo MOATPYIIaM.

Leap 1 3a7a4u MporpamMmsl
Ileas nporpamMMmsbl: pa3BUTHE TBOPYECKOTO M KOHCTPYKTOPCKOI'O  MBIIUIEHUS,
BOBJICUEHUE JIeTEHl B TEXHUYECKHE KPYKKH, MOBBIIICHUE MOTHMBALMU K HU3YYEHHUIO NPEIMETOB
€CTeCTBEHHOMAaTeMaTHYecKoro mukiaa (¢pusuka, WHPOpPMATHKA, MaTeMaTHKa, TEXHOJOTHS),
3HaKOMCTBO C OCHOBHBIMM IPHUHIMIIAMH MEXaHMKHM, C OCHOBAaMU IPOrPAMMHUPOBAHMS Ha
BU3yaJbHOM SI3bIKE; IIOHMMAaHME BA)XHOCTH MEXIPEAMETHBIX CBsi3e. dopmupoBanue
L[EJIOCTHOI'O MUPOIIOHUMAHHUS U COBPEMEHHOI 0 HAYYHOI'O MUPOBO33PEHUSI.

3agaym nporpaMmsl
Ooyuawmmue:

v’ 1aTh NepBOHAYATIbHBIE 3HAHKSA O KOHCTPYKIMH POOOTOTEXHUYECKHUX YCTPOUCTB;

v\ Hay4uTh IPOrPAMMHPOBAHUIO POOOTOTEXHHMYECKHX YCTPOUCTB;

v’ chopmupoBaTh OOIICHAYYHBIE ¥ TEXHOIOMHYECKUE HABBIKH KOHCTPYHUPOBAHUS U
IIPOCKTUPOBAHUS;

v’ BBIpabOTaTh HABBIKM IPUMEHECHHUS CPEICTB HH(MOPMAIIMOHHBIX TEXHOIOTHIA B
MIOBCE/IHEBHOM KHU3HH, IIPU BHINOJIHEHUH HHANBUIYATbHBIX U KOIJIEKTUBHBIX TPOEKTOB;

v’ 03HAKOMHTH C IIPaBUIIAMHU 0€30M1aCHOM pabOThI C HHCTPYMEHTAMH.

BocnurtniBaromue:

v (opMHpPOBATH TBOPUYECKOE OTHOLIEHHUE K BBINOIHIEMOM padoTe;

v/ BOCIHTHIBATH yMEHHE PabOTaTh B KOJUIEKTHBE, 3()(PEKTHBHO PaCIpENENATh 00A3aHHOCTH;

v/ TIOBBINICHHE MOTHBAIIMHN YUYAIIUXCS K H300PETATENbCTBY M CO3/IAHUIO COOCTBEHHBIX
pPOOOTU3MPOBAHHBIX CHCTEM,

v (popMHpOBaHKE Y yYaIIUXCSI CTPEMIIEHHS K MONYIECHHIO KAYE€CTBEHHOTO 3aKOHYEHHOT O
pe3ynbraTta

v' (hopMHpOBaHKE HABBIKOB IIPOCKTHOTO MBIIIITICHHUSI.

Pa3zBuBarwumme:

v/ pa3BUBATh TBOPUYECKYIO HHHUI[MATHBY U CAMOCTOSTETBHOCTH;

v’ pasBuBaTh MCUXO(PHU3NOIOTHUECKUE KaUeCTBA YUCHUKOB: TaMSTh, BHUMAHHE,
CMOCOOHOCTH JIOTHUECKU MBICIIUTh, aHAIM3UPOBATh, KOHIIEHTPUPOBATh BHUMAHUE HA
TJIABHOM;

v/ pa3BMBaTh YMEHUS W3JIaraTh MBICIH B YETKOM JIOTHYECKOM MOCIIEI0BATEIBHOCTH,
OTCTaMBaTh CBOIO TOUKY 3pEHHs, aHATU3UPOBATh CUTYAIHIO U CAMOCTOSATENIEHO HAXO/IUTh
OTBETHI Ha BOIPOCHI ITyTEM JIOTUYECKHUX PACCYKICHUH;

v pasBUTHE y yYaIIUXCs HHKEHEPHOTO MBIIUICHHUS, HABBIKOB KOHCTPYHUPOBAHHUS,
MIPOrpaMMHUPOBAHUS;

v/ pa3BUTHE MEJIKOW MOTOPUKH, BHUMATEILHOCTH, aKKYPATHOCTH M H300pETaTENbHOCTH,
KpPEaTUBHOI'O MBILIUICHUS U TPOCTPAHCTBEHHOT O BOOOPAXKEHHS YUAIIUXCS;

TemaTuyeckuii miaaH



Ne Komyecrso CDOpMBI arrecranuu/
Ha3Banue paznenos, TemMbl
/1 Bcero Teopus | [IpakTrka KOHTPOJII
Beenenue B
1 00pa3oBaTeIbHYIO 2 2 [IpenBapurenbHas
nporpammy. IIpasuna Th JUarHocTUKa
Ha 3aHSTUSX.
CoBpeMeHHbIE TEXHOIOTUN
IIpomexyTouHast TMarHOCTUKA
2. | M NepCHeKTHUBHI UX 6 4 2 .
Kparkuit onpoc
pa3BUTHS
[IpomexxyTouHast IMarHOCTHKA
3. | OCHOBBI AT OPUTMH3ALUU 24 6 18 P YTOTHAA A
Kpatkuii onpoc
4 3HAKOMCTBO C 50 2% o4 [IpomexyTOoUHast TMarHOCTHKA
" | DICKTPOHHUKOM Kpatkuii ornpoc
5 KoHcTpynpoBanue u 34 6 8 [IpomexyTouHast IMarHOCTUKA
" | mu3aiiH Kpatknii orpoc
OCHOBBI KOMIIBIOTEPHOT'O U
6. | HATYPHOrO 24 9 15 [IpomexyTouHast IMarHOCTUKA
" | MOIETTUPOBAHUS. Kpatkuii onpoc
[IpoekTHas nesTenbHOCTh
7 [TogBenenue uToroB Kypca. 4 4 Wrorosas arrecranus
" | CMOTp-KOHKYpC. Harpaxnenue
UTOI'O 144 53 91

COJEPKAHUE ITPOI'PAMMBI
Tema 1. BBenenue B oopa3zoBaTesibuyio nporpammy. [lpasuia Th Ha 3ansaTusx. (2 4.)

Teopuss (2 u.). besonmacHas pabora B KOMIBIOTEpHOM Kiacce. DOpPMBI OpraHu3allid |
npoBeseHus 3aHATUNA. O3HaKoMIIeHHE OOYYaIOLIMXCS C COAEPKAaHHEM U CYThIO H3y4yaeMoro
npeamera. TexHuka Oe3omacHOCTH Tpu paboTe B KOMIIBIOTEPHOM Kiacce. HareneHHocTh
oOydJaroIuxcs Ha KOHKPETHBIH pe3ylbTaT IPOEKTa, CO3JaHHBIM HMMU Kak pe3ylbTaT HX
CaMOCTOSATEILHON [T03HABATENBHOM, HCCIIEN0BATEIBCKON, TBOPUECKON JESITEIbHOCTU

@opmol u memoodwvt. OOBSICHUTETHHO-MIUTIOCTPATUBHBIA, PETPOAYKTHUBHBIN, THATOTHYECKUH,
9BPUCTUYECKUN, TEXHOJIOT U UHAUBUAYAIBHBIX KOHCYJIbTAIUH.

Pesynomamur 0o6yuenus.
Yuawuecs 0ondxcnol 3nams:
v uHcTpyKTax 1o Th;
v/ opraHuzaiuio paboyero MecTa;
v’ npaBmia 6e3011aCHOrO MCIIOIb30BaHus VIHTEpHETA,;
Yyawuecs oonocnvl ymemon:
v/ paborarh ¢ HCTOYHUKAMH HH(POPMAIIHH;
v’ paborats ¢ Gpay3epamu;
v/ BHOCHUTH COOCTBEHHBIE JIOMOTHEHUS U M3MCHEHUsSI B paboTe,
v’ cOo0JI0IaTh aKKYpPaTHOCTh B paboTe U 4yBCTBOBATH ACTCTHUECCKHI BKYC.
Huaznocmuka u cnocobvl omcaedxcusanus pe3yiomama:
v/ YCTHBIH OIPOC 110 MPOHJIEHHOMY TEOPETUUECKOMY MaTepUay.

Tema 2. CoBpeMeHHbIE TEXHOJIOTHH U MEPCHEKTUBBI MX pa3BUTHs. (6 4YacoB)
Teopus (4 u.). MHUKPOKOHTpOJUIEDP bI, HUGPOBBIC MATYMKH, CCHCOPHbIC CeTH BO3MOXHOCTH
MEXaHM3allMM W aBTOMAaTU3alUU AEATEIbHOCTH. KOMIIBIOTEpBI, BCTPOCHHBIE B pa3IUYHbIE




npubopel. Po6otel. Otinnune pobota OT KOHCTpyKTOpa. IIporpammHOe M HEMOCPEICTBEHHOE
yIpaBJeHHe poOoTU3NpOoBaHHOM MIaTgopmoit. DyHKIMOHAIBHOE pa3HOo0pa3re poOOTOB.
Ilpakmuka (2 wu.). CpaBHHUTENBHBII aHAJIM3 NPABOBOTO HCIOJIB30BAHHUS IPOrPAMMHOIO
obecnieuenus Ha npumepe [10 npumensiemoro B o0pa3zoBarenbHON POOOTOTEXHUKE.

@opmul u memoovl. OOBICHUTEILHO-WTIOCTPATUBHBIN, PENPOAYKTHBHBIN, JTHATIOTHYECKHH,
IBPUCTHYECKUN, TEXHOJIOTUS MHAUBUIYATbHBIX KOHCYIbTAIIHA.

Pezynomamot 06yuenus.
Yuawueca oondcnvl snams.:
v\ BBIICHATH — anmapaTHOE M IPOrpaMMHOE  OOECIEUeHHE KOMIBIOTEpA |
poOOTHU3MPOBAHHOM TIAT(HOPMEI;
v aHaIM3MpoOBaTh POOOTH3UPOBAHHOE YCTPOMCTBO C TOYKU 3PEHHS €IUHCTBA
MPOrPaMMHBIX M alllIapaTHBIX CPEJCTB;
v/ OnpenensTs MPOrpaMMHBIE M alllapaTHBIE CPEACTBA, HEOOXOAUMBIE IS
OCYILIECTBIICHUS YIIPABICHUEM YCTPOHCTBOM;
v aHanu3upoBaTh MHGOPMANUIO (CHTHAJIBI O TOTOBHOCTH M HEMOJAAKE) IpH
AKCIUTyaTaIuiu poOOTH3NPOBAHHOM TIAT(HOPMBI,
IJIAHUPOBATh COOCTBEHHOE MH(POPMAIIMOHHOE TPOCTPAHCTRO;
U3ydaTh BO3MOKHOCTH COBPEMEHHBIX IM(QPOBBIX MPHOOPOB B Mporecce
MO3HABATEIbHOW M TBOPYECKOW NEATEIbHOCTH IPU IMPOBEACHUU 3KCIIEPUMEHTOB
U UCCJIeNOBaHNHN

AN

Yuawuecs oondicnol ymems:
v’ coOmrofaTh TpeOOBaHMS K OpraHusaiuud pabodero Mmecra, TpeOOBaHUS
0e30MmacHOCTH ¥ TUTHEeHBI Ipu padore co cpeactBamu UKT;
v/ paborarth C OCHOBHBIMH DJIEMEHTAMH IOJb30BATEILCKOTO HHTEpdeiica pydHOro
yIIpaBJieHUs] pOOOTU3NPOBAHHOM MIaT()OpMOii yrpaBiIeHuUs;
v\ IpOrpaMMHO  YIPaBIsATh POOOTU3MPOBAHHBIM ~ YCTPOMCTBOM C  MOMOIIBIO
HPOCTEUIINX KOMaHI;
v 00y4HTBCS OOPAIICHHIO C COBPEMEHHOM M3MEPHUTEIILHOM armapaTypoi.
Huacnocmuxa u cnocobvl omcnexcusanus pe3yiomama:
v/ YCTHBIIA OIPOC MO MPONICHHOMY TEOPETHIECKOMY MaTepHay.

Tema 3. OcHOBBI anropuT™MHU3anuu. (24 4yacon)

Teopusi (6 u.). IloHATHS anropuT™Ma M HCIOTHHUTENS AITOPUTMOB. JlOMYCTHMBIC ICHCTBHUS
ucnonHuTensd. JIOCTHKUMBIE IeM HUCHOJHUTENA. AJTOpUTM Kak (opManbHOE OIMCaHHe
MOCIEA0BATENbHOCTH  JIEMCTBUM  WCIOJHMUTENS TpPU  33JaHHBIX  HAYaJbHBIX  JIAHHBIX.
HenocpenctBenHoe u nmporpaMMHOe yrpaBiieHue ucrnogHutesneM. OCHOBHbBIE aJTOPUTMHUYECKUE
KOHCTPYKLMU: JUHEHHBbIE aJrOpUTMBbI, BETBJICHUS B IOJHOM M HEMOMHOW (opMax, IUKIbI C
YCIOBUEM U C MapaMeTpoM. AmnmnapaTHas peajn3alusi BUPTYAJIbHBIX HCIOIHUTENEH. S3bIK
nporpaMmupoBanus. OCHOBHBIE IMpaBWIa sI3blKa MPOrpaMMHPOBaHUs. 3HAKOMCTBO CO Cpenoi
IIpOrpaMMuUpoOBaHus. JIBonuHOE KoaupoBaHue KoMaHa. ClIpaBOYHUKU KOMAH[.

Ilpakmuxa (18 u.). Koncrpykrop «Matpemka». Cpena Arduino IDE. C6opka mporpamMm u3
Ma3JIOB-KOMAaHJ, [0 MpEeMIOKEHHOM 3alucu  KOMaHJ. PenakTupoBaHHE MNPOrpaMMBl.
IIporpamMmmMupoBanue JIMHEHHOro0 anroput™Ma. CocTaBiIeHUE MPOrPaMMBI, COIAEPIKAIUE OIIepaTop
BerBieHusA. (CocTaBiieHME MpPOrpaMMbl, conepkauiue omeparop 1ukia. CocraBieHue
IIPOrpaMMBbl, CII0KHOU CTPYKTYpBI

@Dopmol u memoodwvl. OObSICHUTETBHO-WIUTIOCTPATUBHBIM, PENPOAYKTHUBHBIN, THATOTHYECKUH,
3BPUCTUYECKUM, TEXHOJIOT Ul HHIUBUAYAIbHBIX KOHCYJIBTALIMIA.

Pesyiomamul 00yuenus.




Yuawuecs oonorcuwt 3nams:
v’ ompenensTh 1Mo OJI0K-cXeMe, Ul pelieHus KaKoi 3aa4n MpeJHa3sHaYeH JaHHbIi
AJITOPUTM;
aHAJIM3UPOBATh WU3MEHEHUE 3HAYEHWI BEJIMYMH IIPU IOHIArOBOM BBIOJHEHUU
aIrOpUTMa;
OIPENENATh KAKUE AT OPUTMUYECKHE KOHCTPYKIIMM MOTYT BOWTH B QITOPUTM;
CpPaBHMBATh Pa3IMYHbIE aJITOPUTMBbI PEIICHUSI OHOM MPOOIEMBbI.
aQHAJIM3UPOBATH TOTOBBIE IPOTrPAMMBI;
OIIPENENATH 10 IPOrpaMMe, JUIsl pELIEHHs] KaKOW 3a/1au OHa NpeJHa3HavYeHa.
Yuawuecs oonorcnor ymemo:
v/ HCHOJHATH TOTOBBIE ATOPUTMBI JIII KOHKPETHBIX MCXOHBIX JAHHBIX;
v’ 1peoOpa3oBbIBATH 3aAMUCH AITOPUTMA C OJHOU (OPMBI B APYIYIO;
v\ CTPOWTH IIEMOYKH KOMAaHJ, JAlOIIMX HYKHBIH pE3yJabTaT TMPH KOHKPETHBIX
MCXOJIHBIX JaHHBIX JUISI UCTIOJIHUTENS apu(METHUECKUX JeHCTBHI;
v’ [IporpaMMHpPOBATh JTUHEHHBIE aJrOPUTMBIL;
v/ paspabarbiBaTh MPOrPaMMBI, COJIEPIKAIINE OTEPATOP BETBICHUS (B TOM YHCIE ) C
UCIIOJb30BaHMEM  JIOTMYECKUX  Omepauuid;  pa3palaTbiBaTh  MPOrPaMMBbI,
CoJIeprKalIye olepaTophl LUKIIA.
Juaenocmuxa u cnocobvl omcaeHcusanus pe3yibmama:
v/ YCTHBIH OIPOC 110 MPOHIEHHOMY TEOPETUUECKOMY MaTePHAIy.

<

AN NI NI

Tema 4. 3HAKOMCTBO ¢ YJIEKTPOHUKOH. (50 yacoB)
Teopusa (26 u). Texnuka Oe3omacHocTu. OOmiee MOHATHE 00 JJIEKTPUUYECKOM TOKe. Buisl
MCTOYHUKOB TOKA M JJIGKTPOHHBIE KOMIIOHEHTHI. YCJOBHBIE rpaduyeckre 00O3HAYECHHUs Ha
JNEeKTpUUYeCKUX cxemax. lloHsATHe 00 3JIeKTpUUeCKOW LeNu U ee NPUHIMINAIBHOW CXeMe.
DnexkTpuueckass Lenb — OJekTpuueckas cxema. (OOo3HaueHue snemeHToB. COopka
ANEKTPUUYECKUX LEeNed M0 MPeAIOKEHHBIM CXeMaM. JJEKTPOHHBIA KOHCTPYKTOp. BHeceHme
U3MEHEHHUH B IPEVIOKEHHYIO CXEMY.
Ilpaxmuxa (24 wu.). Ilpoekt «llantorpad». Ilpoext «IlepersruBanue kaHata». I[IpoekT
«Masigok». IIpoext «TepmenBoke». Ilpoext «Mukcep». IIpoekt «Masiuok ¢ HapacTaromen
sapkocteio». Ilpoekt «Kuomounbie koBOou». Ilpoekt «berymmit  oronék». IIpoekt
«Cexynaomep». [Ipoekt «Ilynbcapy. [IpoekT «CBETUIBHUK C yIIpaBiseMol SpKkocThio». [Ipoekt
«Mep3Koe NHaHUHO
@opmbl u memoosi. OOBSICHUTEIbHO-UUTIOCTPATUBHBINA, PENPOTYKTUBHBINA, IHATOTHYECKUM,
IBPUCTUYECKUH, TEXHOIOT U] UHIUBUAYaIbHBIX KOHCYJIbTALUH.

Peszynomamur 06yuenus:
Yuawuecsa oondicnvl 3mamo:

v’ 4HTaTh CXEMBbI, TAOIUIIBI, TPAQUKH U T. 1.,

v/ co3maBath M TPeoOPa3OBHIBATH 3HAKM M CHMBOJBI B MOJEIH W CXEMBI JUIS

peleHus yueOHbIX U MO3HABATEIbHBIX 3a/1a4;

v aHaJIM3UPOBATH JIOTHYECKYIO CTPYKTYPY TPUHIIUITHAIBHBIX CXEM.
Yuawuecsa oondicnol ymems:

v’ coOUpark SIIEKTPUYECKYIO LETb 110 MPEIOKEHHOM CXEME;

v/ CTPOMTH TaOJUIIbI KCTAHHOCTHU ISl JIOTHYECKHUX BBIPAKCHUIA;

v’ CTPOHTH DIEKTPHUECKHE CXEMBI;

v/ BBIYUCISITH HCTHHHOCTHOE 3HAYCHHUE JIOTHYECKOTO BBIPAKEHUSI
Luaznocmura u cnocobvl omenedxncusanus pe3yromama:

v/ YCTHBI# OMPOC MO MPONIEHHOMY TEOPETHIECKOMY MATEpHAITY.

Tema 5. KoncrpyupoBanue u qu3aiin — 34 yaca.
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Teopus (6 u.). HavanpHOe TEXHHYECKOE KOHCTPYUPOBAHUE, 3HAKOMCTBO C MOHSATHEM
KOHCTPYKIIUU U €€ OCHOBHBIX CBOMCTB. DCTETHYECKHE OCOOCHHOCTH Pa3IMYHBIX TEXHUYECKHX
00bekToB. MonienupoBanue podoTa Kak UCIIOIHUTENS KOMaH OT YCTPOMCTBA yIIpaBJIeHUS.
Ilpaxmuxa (28 u.). Ilpoekt «Hounoit cBeTHIILHUKY. [IpoekT «KHOIMOYHBIN TepeKIIIouaTeby.
IIpoekt «CBETWJIBHUK C KHOMOYHBIM yrpaBiaeHuem». [Ipoekt «Cuéruuk Haxatuit». [Ipoekt
«KomHatHblli TepmomeTp». Ilpoekt «Meteoctannusy». Ilpoekt «Tectep Oartapeex». IIpoekt
«CBeTWIbHUK, yrnpasiseMmsli o USB»

Peszynomamur 06yuenus:
Yuawuecs oonorcuwt 3nams:
v’ BBIJENATD B CIIOXKHBIX 0OBEKTAX MPOCTHIE;
v/ IUIaHUPOBATh PaboTy M0 KOHCTPYHUPOBAHHIO CIOKHBIX 00BEKTOB U3 TPOCTHIX;
v/ 3HaTh KOHCTPYKTHBHBIE OCOOCHHOCTH pPa3jIMYHBIX MOJENEH M MEXaHU3MOB,
KOHCTPYKTHUBHBIE OCOOCHHOCTH Pa3IMIHBIX POOOTOB.
Yuawuecsa oondcnol ymems:
v’ KOHCTPYHPOBATh Pa3INUHBIE MOJIEIIH;
v’ C03/1aBaTh CIIOKHBIE OOBEKTHI
Jluacnocmuxa u cnocodwvl omcaexcusanust pe3yibmama:
v/ YCTHBIH OIPOC IO MPOUJIEHHOMY TEOPETHUECKOMY MaTEpHAIy.

Tema 6. OcHOBBI KOMIILIOTEPHOT0 M HATYPHOT0 MojeupoBanusi. [IpoexTHas
AeATeIbHOCTD. — 24 yaca.

Teopus (9 u.). [lousaTHE MOZETH 00BEKTA, Mpoliecca, sBlicHus. [IOHATHE KOMITBIOTEPHOW MOJIEIH
3amaun. [locTpoeHwe MOJENnM: IOCTaHOBKA 3aJadd, OINPEICICHUE WCXOAHBIX NaHHBIX |
pe3yJIbTaTOB, YCTAaHOBIICHHE COOTHOIICHUH, CBS3BIBAIOIIUX WCXOIHBIC JaHHBIC U PE3YJbTaThI.
[IpoBepka afeKBaTHOCTU MOCTPOEHHOW Monenu. [loHsATHE O KOMIBIOTEPHOM SKCIEPUMEHTE.
OcHOBHBIE BHJBI CBEPTHIBAHWS HH(POPMAIMHU: BBIJCICHHE KIIOUEBHIX CIIOB, aHHOTHPOBAHUE,
pedepupoBanmne. TpeboBaHus K HaydHOW paboTe: WHGOPMATHBHOCTH, BBICOKAs CMBICIIOBAS
€MKOCTb, JJAKOHUYHOCTh, YETKOCTh (DOPMYITHUPOBOK, COOTBETCTBHE SI3bIKA U CTHJISL BBITIOJIHEHHOMN
paboThl SI3BIKY W CTHJIIO HayyHOW jureparypbl. [IpoextupoBanue pabotrel. CorupanbHoe
MPOCKTHPOBAHUE HKOJIIOTUYECCKONH W HAyYHOW HAINPABICHHOCTH, TPEII0KEHHE BO3MOMXKHBIX
BapHAHTOB pean3alluu MPOEKTOB.

Ipakmuxa (15 wu.). CrpykrypupoBaHHE, OTOOp HUMEIONIMXCS MATEPUATIOB MPOSKTHON H
uccienoBarenabckoil pabotel. CamocTosTeNnbHas paboTa Hajl IPOEKTOM.

Pesynomamer 06yuenus:
Yuawuecsa oondrcnvl snams:
v' 3HaTh MPUHIHIBI TOCTPOCHHS MOJIENH 33/1a4H;
v/ OCYIIECTBISITH CHCTEMHBIN aHAIN3 00BEKTA, BBIICIATH CYICCTBEHHBIC CBOMCTBA C
TOYKH 3PEHUS IeJIei MOICIUPOBAHUS;
v/ OLCHUBATh aJCKBATHOCTh MOJEIH MOJCIUPYEMOMY OOBEKTY H©  LEISIM
MOJICTTUPOBAHMS;
v/ [IPEJCTaBJIATh ATAIbI PEUIEHHS 3a/1a4d Ha KOMITBIOTEPE;
v/ CTaBHUTbH LEH POBEACHUS KOMITBIOTEPHOTO SKCIIEPUMEHTA.
v’ cobmrofaTh TpeOOBaHWS K OpraHu3anuu pabodero wmecra, TpeGOBaHUS
0e3011acHOCTH U TUTHEHBI ITpH padoTte co cpeactBamu MKT
v/ OmpeiensTh MHCTPYMEHTHI TEKCTOBOIO W TpaUueckoro peuakTopoB  JUist
BBINOJHEHHSI 0a30BbIX ONEpaLUii MO CO3aHUIO0 IOKYMEHTOB;
v/ co3/aBaTh WJUTFOCTPATHBHBIM Marepuall, COOTBETCTBYIOIIMNA CO3/IaBAEMOMY
MYJIbTUMEAUNHOMY OOBEKTY.
Yuawueca oondcnvl ymems:
v’ CTPOHUTH KOMIILIOTEPHBIE M HATYPHBIC MOJIEIIH;
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http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%81%D0%B2%D0%B5%D1%82%D0%B8%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA-%D1%81-%D0%BA%D0%BD%D0%BE%D0%BF%D0%BE%D1%87%D0%BD%D1%8B%D0%BC-%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5%D0%BC
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%81%D1%87%D0%B5%D1%82%D1%87%D0%B8%D0%BA-%D0%BD%D0%B0%D0%B6%D0%B0%D1%82%D0%B8%D0%B9
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BA%D0%BE%D0%BC%D0%BD%D0%B0%D1%82%D0%BD%D1%8B%D0%B9-%D1%82%D0%B5%D1%80%D0%BC%D0%BE%D0%BC%D0%B5%D1%82%D1%80
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BC%D0%B5%D1%82%D0%B5%D0%BE%D1%81%D1%82%D0%B0%D0%BD%D1%86%D0%B8%D1%8F
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%82%D0%B5%D1%81%D1%82%D0%B5%D1%80-%D0%B1%D0%B0%D1%82%D0%B0%D1%80%D0%B5%D0%B5%D0%BA
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%81%D0%B2%D0%B5%D1%82%D0%B8%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA-%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D1%8F%D0%B5%D0%BC%D1%8B%D0%B9-%D0%BF%D0%BE-usb

aHAJIN3UPOBATh COOTBETCTBUE MOJIEIM HCXOIHOU 3a/1a4¢;
IIPOBOJUTH KOMIIBIOTEPHBIN 3KCIIEPUMEHT ISl IOCTPOEHHBIX MOJIENEH
paboTaTh ¢ AJIeKTPOHHOM MOUTOM U cepBucamu MHTepHeTa
OCYILIECTBIISATh MOUCK MH(pOpMaLuu B ceTu MHTepHer;
CO3/1aBaTh TEKCTOBbIE JOKYMEHTHI paboTaTh ¢ (hparMeHTaMH TEKCTa,;
CO37aBaTh MYJIbTUMEAUINHYIO IIPE3CHTALUIO;
0(opMIIATH JOKYMEHTHI B COOTBETCTBUU C 33JaHHBIMU TPEOOBAHUSMHU.
Juaznocmuxa u cnocobvl omenexncusanus pe3yiomama:

v/ YCTHBI OIPOC IO MPOUJIEHHOMY TEOPETHUECKOMY MaTEpHAIy.

AN NN N N NN

Tema 7. IlonBeaenune utoroB kypca. CMoTp-KOHKYpC. (2 yaca)
CMOTp-KOHKYPC TOTOBBIX MOjiesiel poboTa oOyuatoniuxcs. Kputepun onieHuBaHusl.

Dopmul u Memoowbl. Jlnanoruyeckuid, mpoOIeMHO-UCCIICOBATEIbCKUMN.
Pe3ynemamor 06yuenus:
anu;uec;l 60/19;ch1 3HAaAm»s.

v OCHOBHBIE TPeOOBaHMs Kypca FOTOBBIX MOJIEIEH poOoTa.
Yuawuecs oonorcuvt ymemo:

v’ BBINOJIHATH 3AIUTY CBOMX MOJIEJIEN.
Huacnocmuka u cnocobbl Omcielcu8anus pesyibmama: CMOTP-KOHKYPC TOTOBBIX IPOEKTOB.

1.4. Ilnanupyembie pe3yJbTaThl

VY oOydarouuxcsi JTOMKHbI OBITH C(OPMHUPOBAHBI KPOME OCHOB OOIIEKYIbTYPHBIX,
o01ey4eOHbIX ~ KOMIETEHIMH, KOMIIETEHTHOCTEH 1O  pOOOTOTEXHMKE Ha  OCHOBE
nporpamMmmupoBanus B cpeae Espruino IDO wa s3pike JavaScript, HaBbIKM M yMEHHS
TEXHUUYECKOT0 KOHCTPYUPOBAHUS.

[To oxoHuaHuu Kypca o0yuyeHus 1o mporpamme y oOyuaroumxces 0yayT chopMUpPOBaHbI
OCHOBBI OOLIEKYIbTYPHBIX, OOLIEy4eOHBIX U MPEIMETHBIX KOMIETEHLUH, KOTOpble obecneyaT
eMy KoM(OpTHOE BXOXKJIEHHE B 00pa3oBaTeIbHYI0 M COLMAIBHYIO Cpeay BbIOOpa
CTapIIeKIacCHUKaMH  mpoduis  fganpHeiimero  oOyuenws,  Oynmymed — mpodeccun.
Camopeanu3anys yJaluxcs NyTeM y4acTusl B KOHKypcaxX, COpEBHOBAHHAX Pa3HOTO YPOBHSL.

JInuHOCTHBIE 00pa3oBaTe/IbHbIE Pe3yJIbTAThI: ® TOTOBHOCTh K CAMOUJCHTU(UKAIIUY B
OKpY’KaIoIlleM MHpE Ha OCHOBE KPUTHUYECKOI0 aHajIu3a MHPOpPMAaLMH, OTpaKarolell pa3inyHble
TOYKM 3pEHHMs HAa CMBICI M LEHHOCTH >KU3HU; ® YMEHHE cO37aBaTb W IOAJEPKHUBATh
WHAMBHYAIbHYIO HH()OPMAIIMOHHYIO cpeay, 0oOecreunBaTh 3alUTy 3HAaYNMOW WH(pOpPMAlUU U
JUYHY0 HMH(OPMAIMOHHYIO O€30MacHOCTh, Pa3BUTHE YYBCTBA JIMYHOM OTBETCTBEHHOCTH 32
Ka4ecTBO OKpY’Karoued HH()OpMAIMOHHON Cpeabl; ® MPHOOPETEHUE OIbITa HCIIOIb30BaHUS
MH(OPMAIIMOHHBIX pecypcoB oOOIIecTBa M D3JIEKTPOHHBIX CPEACTB CBSI3U B Y4eOHOU H
IIPAKTUYECKON J1eATENIbHOCTH; © YMEHHE OCYIIECTBIATh COBMECTHYIO HH(MOPMALMOHHYIO
JeSITEIbHOCTh, B YAaCTHOCTH MpPU BBIIOJHEHUM YYEOHBIX INPOEKTOB; © IIOBBIIIEHHE CBOETO
00pa3zoBaTEIbHOIO YPOBHS U YPOBHS TOTOBHOCTH K IIPOJIOJDKEHUIO 00YyUYEHHS ¢ UCTIOJIb30BAHUEM
HKT.

MetanpeameTHble 00pa3oBaTeibHbIe Pe3yJIbTATHI: 6 ® TUIAHUPOBAHUE NESITEITHHOCTHU
OIpeJIeJIEHNE IOCIIEI0BATEIbHOCTU MPOMEXYTOUHBIX IeJIell ¢ yUeTOM KOHEYHOro pe3ysbTara,
COCTaBJICHHE IIJJaHAa M IIOCJIEJOBATEIbHOCTU [JCHCTBUI; © IIPOrHO3MPOBAHME pE3YyJIbTaTa
JeATEIbHOCTH U €r0 XapaKTepPUCTUKHU; ® KOHTPOJb B (popMe CIMYEHUs pe3ynbTaTa AEHCTBHS C
3aJJaHHBIM JSTaJIOHOM; ® KOPPEKLHUs AEATEIbHOCTU: BHECEHHE HEOOXOIUMBIX JIOTOMHEHUH WU
KOPPEKTHB B TUIaH JICHCTBUI; ® YMEHHE BHIOMPATh HCTOYHUKH MH(POPMAITUH, HEOOXOJMMBIE IS
pemieHus 3ajaud  (CpeacTBa MaccoBoM MH(pOpMalMM, 3JIEKTPOHHBIE 0a3bl  JaHHBIX,
MH(POPMALIMOHHO-TEJIEKOMMYHUKAIIMOHHBIE CUCTeMbI, VHTEepHeT, cJoBapu, CIpPaBOYHUKH,
SHIMKIJIONENH U JIp.); ® yMeHue Bbioupats cpencrsa MKT ms pemenus 3agau u3 pasHsix cdep
YeJI0BEYECKOHN AEATEIbHOCTH;
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IlpeameTHble oOpa3oBaTeibHble pe3yJbTaTbl: © (CrnocOOHOCT U TOTOBHOCTb
MPUMEHATh HEOOXOIMMBIE sl TMOCTPOSHHUS MOJEICH 3HAHUS e MPHHLUIOB JCUCTBUS H
MaTEMaTHYECKOr0 OMUCAHMs COCTABHBIX YaCTeH MEXaTPOHHBIX U ® POOOTOTEXHUYECKUX CUCTEM
(uHpOpMAIIMOHHBIX, AJIEKTPOMEXAaHHUYECKHX, JJIEKTPOHHBIX ® D3JEMEHTOB U  CPEACTB
BBIUMCIINTENILHOW  TeXHUKH); © CHOCOOHOCTh  peanu3oBbIBaTh  MOJEIM  CPEICTBAMHU
BBIUMCIINTENILHOW TEXHUKU; ® BrajneHue HaBbIKaMHU Pa3pabOTKH MakeTOB WH(pOpMallMOHHBIX,
MEXaHUYECKUX, © DJIEKTPOHHbIX W MHUKPONPOLECCOPHBIX MOJYyJeld MEXaTpOHHBIX U
pOOOTOTEXHUYECKUX CUCTEM; e BianeHue ocHOBaMM pPa3pabOTKH alrOPUTMOB M COCTaBJICHUS
MIporpaMM yIHpaBieHUs poOOTOM; ® YMEHHE MPOBOIUTH HACTPOMKY M OTJIAAKY KOHCTPYKLUU
poborta.

OO0u1eKkyJIbTypHBIE KOMIIETCHIIHMT

1. Brnagenue KynbTypoil MbILIUIEHUS, CHOPMUPOBAHHAS CITIOCOOHOCTH K BOCIPUATHIO, aHAIU3Y

1 000011eHNI0 HH(OpMALIUH, IOCTAHOBKE LIE€IH U BBIOOPY MyTeH ee NOCTUKEHNUS;

I'oToBHOCTB K paboOTe B KOJJIEKTHBE;

CrpemiieHue K caMmopa3BUTHIO, CaMOOOPA30BaHUIO U CAMOBOCIUTAHUIO;

4. Kpurtnueckas oneHKa COOCTBEHHBIX JOCTOMHCTB U HEJIOCTATKOB, BEIOOP IyTEH U CPEICTB
PasBUTHS IEPBBIX U YCTPAHEHHUS TIOCIIECTHHX;

5. Oco3HaHue counaabHON 3HAYMMOCTH CBOEH MHIAMBUAYAIbHON TPAEKTOPUU Pa3BUTHS,
BBICOKasi MOTHBALIUA K yUEOHON AesTEeNbHOCTH;

6. CnocoOHocTh paboTaTh ¢ MH(pOpMaLuell B r100aIbHBIX KOMIIBIOTEPHBIX CETSX;

Y4yeOHbIC KOMIIETEHIMH.

B y4e0HoOIi feATEIbHOCTH:

1. Hcnonp3oBaHue 6a30BbIX HAYYHBIX METO/IOB B YU€OHOH J1eATEIbHOCTH;

2.  OnbIT BXOXXJICHUS B AUAJIOT C yYUTEIEM U 00YJarOIIUMUCS Ha OCHOBE TOJIEPAHTHOCTH B
00y4yeHUU uepe3 MOCTaHOBKY MPOOIeMbl U MIOMCK BAPUAHTOB €€ PEIICHMUS;

3.  JleMoHcTpauus KpeaTUBHOCTH MBIIIJICHUS Yepe3 BbIBI)KEHUE HEOKHUIAaHHBIX,
OpPUTMHAJIBHBIX TUIOTE3 B pa3pelIeHny MpoOIEMHBIX BOIPOCOB U CUTYAIHii;

4. Bmanenue 0a30BBIMH MOAXOAaMH K cOOpy W aHanu3y (akKTOB B paMKax H3ydaeMoro
IIpeMeTa C UCIOJIb30BAHUEM TPAJUIIMOHHBIX METO/I0B U COBPEMEHHBIX MH(OPMAIIMOHHBIX
TEXHOJIOTH;

B HayuHo-ucc/Ie10BATEIBCKOM JeITeJbHOCTH:

1. TlpumeHeHne MOMyYEHHBIX 3HAHMM B OOJIACTH TEOPUM M HUCTOPUM M3Yy4aeMoro IMpeiMeTa,
OCHOB KOMMYHHMKAIIUM, aHAJINW3a M HMHTEPIPETALUN HCXOIHBIX TEKCTOB B COOCTBEHHOMU
Hay4YHO-UCCIIE10BATENbCKON AEATEIbHOCTH;

2. CrocoOHOCTh TIPOBOAWTH IO PYKOBOACTBOM TIeJIarora JIOKaJbHBIE HWCCIICOBaHUS Ha
OCHOBE CYILECTBYIOUIMX METOJUK B KOHKpPETHOM (y3koi) oOmacTd 3HaHUS C
(bopMyIHpOBKOI apryMEHTUPOBAHHBIX YMO3AKIIOUE€HUH U BBHIBOJIOB;

3. Brmamenme ocHOBaMHM y4acTusi B HAyYHBIX TUCKYCCHUSX, BBICTYIUICHHS C COOOUICHUSMH W
JOKJIaJaMl YCTHOIO, MUCbMEHHOI'0 M BHMPTYalbHOTO (pa3MelleHne B HH(OpMaIMOHHBIX
CeTsIX) MpeCTaBICHNUs MaTepraia COOCTBEHHBIX UCCIIEOBaHUII;

B npoekTHOI 1esiTeIbHOCTH:

1. Bnanenue ocHOBaMu pa3pabOTKH, pealu3aliy U 3alUThl Pa3IMYHOI0 TUIIA IIPOEKTOB B
IpeaMeTHBIX chepax;

2. Bnanenue cmocobamu opraHU3aIMy [ENIENOTaraHus, TUIAHUPOBAHNS, aHaJIH3a, pedaexcun,
CaMOOLICHKH.

IIpenmeTHBIC KOMIIETCHIIMH |

1. CnocoGHOCTh W TOTOBHOCTH NMPHUMEHSATH HEOOXOAWMBIC /ISl MMOCTPOSHHSI MOJENEH 3HAHUS
OPUHLMUIIOB  JeHCTBMSA M MaTeMaTHMYeCKOro  ONUCAaHMA  COCTaBHBIX  yacTel
POOOTOTEXHUYECKUX CUCTEM;

2. CrocoOHOCTh peaTr30BBIBATh MOJICNIN CPEACTBAMHU BBIYMCIUTEIHHON TEXHUKH;

wmn
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3. Brnamenume ocHOBamH pa3paOOTKH aJITOPUTMOB U COCTABJICHUS TIPOTPaMM YIIPaBICHUS
poboTom;

4. YMeHue NpoBOIUTH HACTPOUKY M OTJIA/IKY KOHCTPYKIIUU poOOTa;

5. CnocoOHOCTbh MPUMEHATH KOHTPOJIBbHO-U3MEPUTEIBHYIO allllapaTypy AJIs ONpeaeaeHUs
XapaKTEepUCTUK U MTapaMeTPOB POOOTOB;

6. Bnanenue ocHoBamu pa3pabOTKH (PYHKIIMOHAIBHBIX CXEM;

7. Bnanenwe HaBBIKAMHU TPOBEICHUS MTPEIBAPUTEIBHBIX HCIIBITAHUI COCTaBHBIX YacTei
OIBITHOTO POOOTOTEXHUYECKOM CUCTEMBI 10 3aJaHHBIM ITPOrpaMMaM U METOAUKAM.

®opMBbI NPOBEPKH PeE3yJbTATOB OCBOSHUS NPOrPaMMbl KPYKKa BKIIOYAIOT B CEOs
CIIeyIOIIEe:
v T€OPETHYECKUE 3aUEThI;
v/ OTYETHI [0 IPAKTHIECKUM 3aHATHSAM;
v’ OLIEHKY pa3pabOTaHHbIX [TPOEKTOB;
v\ COpEBHOBAHUS.
Y Ca0BHSIMH YCHEIIHOCTH 00y4eHHs B PaMKax IPOrPaMMbI KPY/KKa SBIISIOTCS:
aKTUBHOCTH 00y4aeMOro;
TOBBIICHHAS MOTUBALIMS;
CaMOCTOSTENLHOCTh MBIIIICHHS;
y4acTHE B COPEBHOBAHMAX.

AN

Pe3ynbTaTom paboThl TOMKHBI CTaTh COPEBHOBAHUS POOOTOTEXHUKH.
N3 cnioco0oB olleHMBaHMS MPEUIaraeTcsi MOHUTOPUHTOBAsl MOJIENb, KaK HAOII0IeHUE 32
paboToH, onrcanne 0OCOOCHHOCTEH MOBEICHUs peOEHKA.
JIMHaMUKy HHTepeca MOXKHO OY/ET OTCIICKHUBATH MTyTEM:
v’ cobeceroBaHus B polecce paboThl;
v/ QHKETUPOBAHWS Ha EPBOM M MOCIIEAHEM 3aHATHH.
Pe3ynbpTaT MOXKET CTaTh yuyacTHe KPYKKOBIIEB B Pa3JIMYHbIX KOHKYpcax paioHa, 00J1acTH.
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KanennpapHo-temaTu4ecKkuii njiax

Ne Jata Kon-Bo uacos Tema 3aHATHSA
1 2 Beenenne B oOpa3oBatenpHyIo porpammy. [Ipasmna
Th Ha 3aHATHAX.
Tema 2. CoBpeMeHHbI€ TEXHOJIOTHH U
NMepPCHeKTHBBI UX PAa3BUTHA - 6 4acoB
2 2 B03MOXXHOCTE MEXaHM3alMU U aBTOMATH3AIMH
JESTETbHOCTH.
3 2 [IporpaMmMHOE 1 HETIOCPEACTBEHHOE YIIPABICHHE
PpOOOTH3UPOBAHHOI ITATHOPMOIA.
DyHKIMOHAIBHOE Pa3HOOOpazne poboToB
4 2 IIpaktuueckoe 3ansatue Nel. «CpaBHUTENBHBII
aHaJIM3 MPaBOBOro Mcnonb3oBanus 110
Tema 3. OcHOBBI AJITOPUTMHU3ALMH - 24
qaca
5 2 [oHsTHS aNropuTMa ¥ HCHOJIHHUTEIS AJITOPUTMOB
AnmapaTHas peajau3aiys BUPTyalbHbIX
6 2 UCTIOJNHUTENEH.
IIpaktuueckoe 3anarue Ne2. Konctpykrop
«Martpemkay
7 2 JlBonmuHOE KOIMpPOBaHHE KOMaH,Il..HpaKTI/I‘Ie()K()e
3aaTsTHE Ne3. Cpena Arduino IDE.
[paxtraeckas padora Ned. COopka mporpamMm u3
8 2 T1a3JI0B-KOMaH I, TI0 TIPE/ITI0KEHHOM 3aIncH
KOMaH/I.
[IpaxTrueckas padora NeS. COopka mporpamm u3
9 2 1a3JI0B-KOMaH/I, 110 PEIOKEHHON 3aIHCH
KOMaH/I.
10 2 AJITOPUTMBI CTPYKTYPBI
11 2 IIpaktuaeckoe 3anatue Ne6. PenaktupoBanue
[POTPaMMBI
12 2 IIpakTuueckoe 3amATHe Ne7. IIporpaMmmupoBaHue
JIMHEIHOTO aJiropuT™Ma
13 5 [Tpaktuaeckoe 3ansatue Ne§. CocraBieHue
MPOTpaMMBl, COJIEpIKALINE ONIEPATOP BETBICHUS
14 5 IIpaktuaeckoe 3anatue Ne9. CocraBieHune
[IPOTPaMMBI, COZIEPKAIIHE ONEepPaTOp LIHKIIA.
15 2 [IpakTryeckoe 3aHaTue NQUIO. CocraBneHue
MIPOTPAMMBI, CIIOKHOU CTPYKTYPBI
16 5 [IpakTHdeckoe 3aHATHE Ngvl 1. CocraBienue
HPOrpaMMBl, CJIOKHOW CTPYKTYPBI
Tema 4. 3HAKOMCTBO C JIeKTPOHNKOIT — 50
4acCoB.
17 2 [Tonsrtue snexrpuuecTsa. [IpuHIMNHUANTBHBIE CXEMBI
18 5 OCHOBHBIE 3aKOHBI AIEKTPUYECTBA. Y IpaBlIcHHE
IIEKTPUYECTBOM
19 2 [TpuMepbl AJIEKTPHUECKUX CXEM U MX cOOopKa.
20 2 Kongencarop
21 5 Hauvano pa6ots! ¢ Arduino. [Ipaktiueckoe 3ansTne
Nel2. Ipoekt «IlanTorpad»
29 5 Tpurrep. IIpaktudaeckoe 3anstue Nel3. TIpoekt
«[lepersirnBanue KaHaTa»
23 2 Pesucrop, XxapakTepUCTUKH
24 2 ITpaxktryeckoe 3anatue Nel4. IIpoekt «Mastuox»
25 2 dororddext. Porope3ucrop.
26 2 ITpaktuueckoe 3anatue NelS. Ipoext «TepmeHBOKCY
27 2 Huon. TloneBoii TpaH3UCTOpP. DIEKTPOJBUTATEND.
28 2 Ipaktuueckoe 3anatue Nel6. Ipoext «Mukcep
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http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BF%D0%BE%D0%BD%D1%8F%D1%82%D0%B8%D0%B5-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%B0
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BF%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5-%D1%81%D1%85%D0%B5%D0%BC%D1%8B
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D1%8B%D0%B5-%D0%B7%D0%B0%D0%BA%D0%BE%D0%BD%D1%8B-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%B0
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE%D0%BC
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE%D0%BC
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BA%D0%BE%D0%BD%D0%B4%D0%B5%D0%BD%D1%81%D0%B0%D1%82%D0%BE%D1%80
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:arduino-ide
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BF%D0%B0%D0%BD%D1%82%D0%BE%D0%B3%D1%80%D0%B0%D1%84
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BF%D0%B5%D1%80%D0%B5%D1%82%D1%8F%D0%B3%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5-%D0%BA%D0%B0%D0%BD%D0%B0%D1%82%D0%B0
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%80%D0%B5%D0%B7%D0%B8%D1%81%D1%82%D0%BE%D1%80
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BC%D0%B0%D1%8F%D1%87%D0%BE%D0%BA
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%82%D0%B5%D1%80%D0%BC%D0%B5%D0%BD%D0%B2%D0%BE%D0%BA%D1%81
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%B4%D0%B8%D0%BE%D0%B4
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BF%D0%BE%D0%BB%D0%B5%D0%B2%D0%BE%D0%B9-%D1%82%D1%80%D0%B0%D0%BD%D0%B7%D0%B8%D1%81%D1%82%D0%BE%D1%80
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D0%BC%D0%B8%D0%BA%D1%81%D0%B5%D1%80

Jlata

Kon-Bo yacoB

Tema 3aHATHS

29 2 CBeToano, ero XapakKTepUCTUKI
30 2 [IpakTyeckoe 3aHATHE 1\5917. IIpoext «Masuok ¢
HapacTarouel PKOCTHIO»
31 2 KHormnka, ee XapaKTepUCTHKH.
32 2 IIpaxTraeckoe 3anatue Nel§. IIpoext «KHomouHsle
KOBOOM»
33 2 CBeToanoaHbIC COOPKH
34 2 [IpakTrueckoe 3anaTHE N%19. IIpoext «berymuit
OTOHEK»
35 2 Ipaktuueckoe 3ansatue Ne20. IMpoekr «CekyHaomep»
36 2 IuporHOo-UMMnysnbCcHAst MopyJisiuust. bunonsipHelit
TPaH3UCTOP
37 2 [Ipaktuueckoe 3anatue Ne2 1. IMpoext «Ilynscap»
38 2 Jennrens Hanpspkenns. [Ipumeps! pe3sNCTHBHBIX
JIATINKOB
39 2 [IpakTHueckoe 3ausiTUE N9%2. [Ipoekt «CBETUABHUK C
YIIPaBIIEMOH IPKOCTHIO»
40 2 [Tre30IMHAMUK, €r0 XapaKTEePHUCTHKHI
M 2 IIpaktuueckoe 3anatue Ne23. [Ipoekt «Mep3koe
TaHHHOY
Tema 5. KoncrpyupoBanue u qu3aiin — 34
qaca.
42 2 HavanbHoe TexHHUeCKOe KOHCTPYHPOBAHMUE.
43 5 JcTeTHYecKre 0OCOOCHHOCTH PA3JIMYHbBIX TEXHHUYECKHX
00BEKTOB.
44 2 MonenupoBanue po060Ta KaK HCHOJIHUATEINS KOMaH,T
45 5 Ipaktuueckoe 3anatue Ne24. Ipoexr «Hounoit
CBETHJILHHUK»
46 2 IIpaxTraeckoe 3anatue Ne25. IIpoekt «KHOMOUHBIH
TIePEeKIII0OYATET
47 2 Ipaktuueckoe 3ansatue Ne26. Ipoekt « CBETUIIBHUK C
KHOIIOYHBIM YIIPaBJICHHEM
48 2 [paktuaeckoe 3arsatue Ne27. Ipoekt « CBETUIIEHUK C
KHOIIOYHBIM YIIPaBJICHHEM
49 2 IIpaktuueckoe 3anaTHe N92U8. [Ipoekt «CuéTunk
Ha)KaTui»
50 2 IIpakTuueckoe 3ansaTue N92U9. Ipoext «CuéTank
HaKaTui»
51 2 [paxtraeckoe 3ararue Ne30. [IpoexTt «KomHaTHBIH
TEPMOMETP»
52 2 [paxtraeckoe 3ararue Ne3 1. [Ipoext «KomHaTHBIH
TEPMOMETP»
53 2 [IpaxTraeckoe 3araTue Ne32. [Ipoekt
«MeTreocTaHIs»
54 5 ITpaktuaeckoe 3ansatue Ne33. [Ipoekr
«MetreocTaHIUA»
55 2 IIpaktuaeckoe 3ansatue Ne34. IIpoekt «Tectep
Oatapeex»
56 2 ITpaktuaeckoe 3ansatue Ne35. IIpoekt «Tectep
Oatapeex»
57 2 [Ipaktuueckoe 3anatue Ne36. [Ipoext « CBETHUIIBHUK,
ynpasisgemslid o USBy»
58 2 IIpaktuueckoe 3anatue Ne37. Ilpoekt « CBETHUIIBHUK,
ynpasisgemslid o USBy»
Tema 6. OCHOBBI KOMIIBIOTEPHOTO 1
HATYpPHOTro Moaeauposanus. IlpoexTHas
HAesITeJbHOCTh. — 24 yaca.
59 2 [ToHsTHE MONEeNH 00BEKTa, IMPOIIeCcca, SIBICHUSI.
60 2 [TocTpoenne Momen.
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http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%81%D0%B2%D0%B5%D1%82%D0%B8%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA-%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D1%8F%D0%B5%D0%BC%D1%8B%D0%B9-%D0%BF%D0%BE-usb
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%81%D0%B2%D0%B5%D1%82%D0%B8%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA-%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D1%8F%D0%B5%D0%BC%D1%8B%D0%B9-%D0%BF%D0%BE-usb
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%81%D0%B2%D0%B5%D1%82%D0%B8%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA-%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D1%8F%D0%B5%D0%BC%D1%8B%D0%B9-%D0%BF%D0%BE-usb
http://wiki.amperka.ru/%D0%BA%D0%BE%D0%BD%D1%81%D0%BF%D0%B5%D0%BA%D1%82-arduino:%D1%81%D0%B2%D0%B5%D1%82%D0%B8%D0%BB%D1%8C%D0%BD%D0%B8%D0%BA-%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D0%BB%D1%8F%D0%B5%D0%BC%D1%8B%D0%B9-%D0%BF%D0%BE-usb

Jlata

Kon-Bo yacoB

Tema 3aHATHS

61 2 [ToHsATHE 0 KOMIBIOTEPHOM IKCIIEPUMEHTE.
62 2 TpeOoBaHus K HAyYHOH paboTe
63 5 Bbezonacueiit MuTepHer. [IpakTudeckoe 3anatue Ne38.
Co6op nHbopManuy.
[Ipaktuaeckoe 3ansatue Ne39. CTpykTypupoBaHue,
64 2 0TOOp MMEIOLIUXCS MATEPUAIIOB IIPOSKTHOM U
UCCIIE0BATENILCKON paboThI.
65 5 [Ipaktuueckoe 3ausitue Ne40. CamocTosiTenbHa
pabora HaJl IPOEKTOM
66 2 IpakTuueckoe 3anatue Nedl.
CamocrosTensHa paboTa HaJl IPOEKTOM
67 2 [paktrnaeckoe 3araTne Ned?2.
CamocrosiTenbHa paboTa HaJ IPOSKTOM
68 5 [Ipaktuueckoe 3anatue Ned3. CamocrosTenpHa
paboTa HaJ| MPOEKTOM
69 2 [Ipaktuueckoe 3ansitue No44. CamocTosiTenbHA
pabora HaJl MPOEKTOM
70 2 [Ipaktuueckoe 3ansitue Ne45S. CamocTosiTenbHA
paboTa Hasl MPOEKTOM
IoaBenenue utoros kypca. Cmotp-
KOHKYpC. — 4 yaca
IIpakTHueckoe 3aHsATHE
71-72 4 Ned6-47.

CMOTpP-KOHKYPC TOTOBBIX ITPOEKTOB.
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2.2. Yci0oBHS peajiu3aniy NporpaMmal

MarepunajbHO-TeXHHYECKOe 00ecredYeHne MPOrpaMmbl

Jlnis ycrenrHoii peanu3aiuy mporpaMMbl HEOOX0IUMO:
KabuHeT, ocHaIeHHBII 110 BceM TpeOOBaHUSAM OE30MAaCHOCTH U OXPAHBI TPY/IA.
On-line Beixoa B HTepHET (5keMaTeIbHO BBIACICHHAS JIMHU).
Cromnsl 8 mirT.
Crynbs - 10 mr.
Kommeroteps! (ydmie HOyTOyku) — 8 miT.
MysbTHMEINA TIPOCKTOP.
DKpaH.
HuTepakTrBHAS 10CKAa.
JIMCKOBBIC HAKOITUTEIH.
0. Kowmmextsl «Matpénika Z».
[IporpammMHuoe obecrieueHwme:
1. Onepanuonnas cucrema Windows (7, 8 wnu Beimie), Linux;
2. Cpena nporpammupoBanus Espruino IDE.
Mertoauueckue MaTepualibl
1. Mynberumenuiiaeie npe3eHTanuu B popmare MS Power Point
2. DNeKTpOHHBbIE KHUTH U y4eOHUKHI
3. bubmuoreku mporpamm.

Jlns ycmemrHoro MpOBEACHUS 3aHATHM HEOOXOAMMO CO37aTh JIOKAJIBHBIM CalT, Ha
KOTOPOM HaxOJWJIMCh Obl BCE MaTepUalbl Kypca: KOHCIEKTHI JICKIIMI, BU3yadbHbIe MaTepHUAaIIbI
JUIS  3aHSITHHA, TPAKTUYCCKHE 3aJaHus W pabOThl yYalIMXCs, CIHCOK PEKOMEHIYEeMOM
JTUTEPATyphl, MATEPHUAITBI JIJISl TOTTOTHUTEITLHOT'O YTCHUSI.

ROoOo~NoO~WNE

Metoandeckoe odecrnedenue
Meroanueckoe odecriedeHune MporpaMmmbl
MeTtoasb! 06yuenns. Boioop hopM 1 MeT0/10B 00yU€HHUsI 3aBUCUT OT CTEIIEHU CIIOKHOCTH
M3y4aeMOro Marepuajia, YpOBHS IIOJArOTOBKHM BOCIHUTAHHUKOB, SMOLIMOHAIBHOIO HACTPOS
TPYMIBL ¥ JKeJTaHMsl ydaluxcs padoTaTh.

[IpenonaBarens CTaBUT HOBYHO TEXHUYECKYIO 3aJ1ady, pELICHHE KOTOPOM HILETCs
coBMecTHO. [lpy HEOOXOAMMOCTH BBINONHSIETCA ACKU3 KOHCTpYKUMH. Eciau mis pemieHus
TpeOyeTcsi MPOrpaMMHpPOBAHUE, YYaIIMECcs CaMOCTOSTEIBHO COCTABISIOT MPOrpaMMBbl Ha
KOMITbIOTEpax (BO3MOXKHO TIO TPEUIOKEHHOW TpenogaBareneMm cxeme). Jlanee yuwammecs
paboTaroT B Ipymmax mo 2 4eiaoBeKa, aCCUCTEHT MpenojaBarens (OJUH U3 YYEHHKOB) pa3liaeT
KOHCTPYKTOPBI C KOHTPOJUIEpAMH W JOMOJHUTEIbHBIMU ycTpoiicTBamu. [IpoBepuB Hammuue
OCHOBHBIX JIeTajiel, ydJaluecss HPUCTYHNAlOT K co3laHuio poboroB. Ilpu HeoOxoaumocTu
IpenojaBareib pazgacT ydeOHbIe KapTOUYKA CO BCEMH OJTamaMyd COOpKH (WM BBIBOIUT
M300pa’keHHe 3TAoB Ha OONBINOW PKpaH ¢ MOMOMIBbI0 mpoektopa). [Iporpamma 3arpyskaercs
yYJallluMHUCS U3 KOMIIBKOTCPA B KOHTPOJIICP TOTOBOM MOJCIIN p060Ta, U IPOBOIATCS UCIIBITAHUA
Ha CICHUAJIbHO ITPHUI'OTOBJICHHBLIX ITOJIAX. HpI/I HCO6XOIII/IMOCTI/I MMPOU3BOJUTCA MOI[I/I(l)I/IKaHI/IH
MporpaMMbl U KOHCTPYKIMKM. Ha 3ToM 3Tamne BO3MOKXHO pa3AesieHue pojied Ha KOHCTPYKTOpa U
nporpammucta. [lo BBIMOTHEHWM 3aJaHWsl yd4alluecs [eNalT BBIBOJABI O Haumbonee
3¢ (PeKTUBHBIX MEXaHM3MaX M IPOrpaMMHBIX XOJAaX, NMPUBOAALIMX K PEUICHUIO MPOOJIEMBI.
VnaBmmecs Mozpenu CHUMArOTCs Ha GOTO M Buaeo. Ha 3akimrounTensHON CTaauyl MOTHOCTHIO
paz0uparoTcss MO POOOTOB M YKOMIUIEKTOBBIBAIOTCS KOHCTPYKTOPBI, KOTOpPBIE MPUHHMACT
accucteHT. @OTO- W BHAEOMATEpHANl MO OKOHUYAHUH YpOKa pa3MemlaeTcs Ha CHEIHaIbHOM
IIKOJIBHOM CETEBOM PECypce ISl MOCIEAYIOIIEr0 NCTIOJIb30BAHUS YUCHUKAMHU

Hcnonp3yroTes creayronme MeToabl 00ydeHus:
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ObvacHumenbHO-ULIIOCMpamueHsle: pacckas, 0ecena, IPOCMOTP WLTIOCTPAMKA M3 >KypHAJIOB,
JEMOHCTPALNS U WJUTFOCTPAIIHS.

Penpooyxmuenuwiii: u3rotoBiaeHue paboT no o0pasily, aropuTMy.

Juanocuueckuii: nuasor MeXJy BOCHHUTAHHUKOM M TEaroroMm, KOTOpBIA oOecriedunBaeT Oonee
MOJHOE, TOYHOE, YrIyOJeHHOEe W3y4eHHWE Marepuana, NyTéM OOCYXKICHHS,
BO3HHUKAIOIINX MPOOJIEM ITPH pa3padOTKE TBOPUECKUX MPOEKTOB.

Depucmuyueckuti: BOCIUTAHHUKA CAMOCTOSITEIILHO ¢ YIETOM NPUOOPETEHHBIX 3HAHUM U YMEHUH
pa3pabaThIBAIOT M M3TOTABIMBAIOT HOBBIE MOJENH, M3AEIHs, TBOpUYECKHE PalOTHI,
IPOBOJIAT MTOUCK HOBBIX PELICHUH.

IIpobnemno-uccnedoeamenvckue:  BOCIIUTAHHUKM  COBMECTHO C  HEJAaroroM  MPOBOJAT
UCCIIEIOBaHMs, 0000IIAI0T MaTEPUAITBI, HCIIOIB3YIOT HOBBIE TEXHOJIOTHH.

Heposvie: 3anATHE-TYTEIIECTBHE, UTPA, COPEBHOBAHMUE.

Mertonpl, CTUMYIUPYIOIIME AaKTUBHOCTh J€Te (Urpa, JUCKYCCHs, CO3/1aHHE SMOLIMOHAIBHO-

OKpAaIlIEHHBIX CUTYAIMii, MOOIIPEHNE U MTOXBAJIA, MMOAAEPKKA, IPOOIEMHO-TIONCKOBBIEC CHTYAIIHH.

CTumyJibl: 0TO0p pabOTHI HA KOHKYPC, HarpaX/I€HNE IPaMOTOM UM LIEHHBIM IPU30M.

17



[IpoBepka 3HaHM, yMEHUI U HaBBIKOB IIPOBOJUTCS B TPU dTaIa:

2.3. ®opMBbI aTTECTALMHU

v' HauanbHas JUArHoCTuKa IPOBOJUTCS B HA4daJIC O6y‘lCHI/I$I. Ee PE3yiabTaThbl MO3BOJIAIOT

OIMpCACIINTL YPOBCHD PAa3BUTUS NPAKTUICCKHUX HABBIKOB.

v' TIpoMeKyTOYHAs JUAarHOCTHKA IMPOBOJMTCS IO TEMaM MNPOrPaMMbl — TEMAaTHYECKHE
TeCThl, Oece/ibl, cOOpKa U IPOrpaMMUpPOBaHUE POOOTA JUISl pa3HbIX Lielei.
v Utoroasi IMarHOCTHKA TPOBOAUTCS B KOHIC 0OydeHus. Ee pe3ynbTaThl — OBJAJICHUE
HOBBIMU TPAKTUYECKUMHU HaBBIKAMU, YMEHUE IPUMEHSATh 3HAHMUS Ha MpakThuke. B
Ka4eCTBE UTOrOBOI0 KOHTPOJIS IIPOBOJASATCS COPEBHOBAHUS, BBICTABKH.

2.4 OueHo4HbIe MaTEePHAJIBI

OneHouynble MaTepUaibl BEIPAXKAKOTCS B YCIIEHIHOW CAade TEKYIIUX M UTOTOBBIX TECTOB
[0 pa3feslaM IpOrpaMMbl, B NMPUMEHEHHE HA MPAKTUKE MNPOrpaMMHPOBAHUS, TECTUPOBAHUSA,
cOOpKM MOJIENIM, B yYacTUH IIKOJBHUKOB B OJIMMITMAAAX M0 WHPOpPMATUKE, B pabOTe HAYYHBIX
KOH(epeHIMsIX M0 UH(POPMATHKE U TEXHUYECKOMY KOHCTPYUPOBAHUIO.

2.5. Meroauyeckue MaTepuaJibl

MarepuajpHo-
TCXHUYCCKOC
Ne Paszen OCHAIICHHE ®dopMma opraHu3aluy 1 Mertonp! ¥ mpueMsl DopMbl IOABEACHUS
n/m nnuaxmqecm’/lﬁ 3aHATHH o0y4eHust HUTOTOB
MaTepHa
BBenenue B ONEeKTPOHHBIN
00pa3oBaTEIIbHYIO KOHCTPYKTOP Coobere, Gecena CrnoBecHble, Beomas
1. porpaMmy. «Martpéika ’ ’ HATJIsTHbIE,
MPaKTUYECKOE 3aHATHE. JTMaTHOCTUKA
[IpaBuna Tb na Zy, MPaKTUYECKUE.
3aHSTHUSX. KOMIIBIOTED
ONEeKTPOHHBIN
CoBpeMeHHbBIC P Coobienue, 6ecena,
KOHCTPYKTOD N CrnoBecHble,
TEXHOJIOTUHU U 4 KPYTJIBIH CTOI, Ob6o0matonias
2. «Martpémika HarJIsAHEIC,
MIEPCTICKTUBEI MX P TUCKYCCHS, DAKTHACCKIE Oecena.
pa3BUTHSL. ’ MPaKTUYECKOE 3aHSTHE. p ’
KOMIIBIOTED
ONEeKTPOHHBIN
Hccnenosanue,
KOHCTPYKTOD CrnoBecHble,
OCHOBBI 4 MIPOCMOTP Oo6o06maromnias
3. «Martpénika HarJISAHbIC
AJITOPUTMH3AIUH. BHJIEOMATEPUATIOB, Oecena.
VA TBODUCCKAs PAGOTE MPaKTUYECKUE
KOMIIBIOTED p P )
becena, npaktuyeckoe CioBecHEbIE, Anamms,
3HAKOMCTBO C Texaudeckne
4, o 3aHATUE, TBOpUECKAs HarJIsIHBIE 00oOmmaromas
AIIEKTPOHUKOM cpencTBa
pabora. MIPAKTHYECKUE Oecena
ONEeKTPOHHBIN
P CooOmenue, becena,
KOHCTPYKTOD N CrnoBecHble,
KoncrpynpoBanue u 4 KpYTJIBIA CTOI, Ob6o0mmatonias
5. o «Marpéuika HArJsHbIE,
J3aiH 7 JUCKYyCCHS, Oecena.
% MPaKTUYECKOE 3aHSTUE fpaxTHaccrue.
KOMIIBIOTEP P )
OCHOBBI N
DIEeKTPOHHBIN
KOMITBIOTEPHOTO U
HATVDHOIO KOHCTPYKTOD Becena, mpaktuueckoe CrnoBecHble, Ananms,
6. MOHGHIilp OBANIS «Martpénika 3aHsTHE, TBOPYECKAS HarJISAHbIC o0o01aroas
I oeI;( THAS ’ Zy, paborta. MPAKTHYECKUE Oecena
p KOMIIBIOTED
JIESITETHHOCTb.
DIIeKTPOHHBIN
[lonBenenne UTOroB | KOHCTPYKTOP CrnoBecHble,
.. CMOTp-KOHKYpC
7. Kypca. Cmotp- «Marpénika Konkypc. HarJsiAHbIE, HpOCKTOB
KOHKYPC. Zy, MPaKTHYECKUE.
KOMITBIOTED
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2.6. Cnmcoxk 1uTepaTypsl U cpeAcTB 00y4eHus:
MeTtoauueckue noco0us AJsi NeJaroroB 10N0JTHUTEIbHOr0 00pPa30BaHUsA M0 MOIYJIIO:

1. Hakano D. Benenne B poOOTOTEXHUKY Iep. ¢ sSmoH. - M.; Mup, 1988. — 334 c.,
WL

2. (OOpa3zoBarenpHasi pPOOOTOTEXHHKA BO BHEYPOUHOM JESATENBbHOCTH: YyueOHO-
MeTtoauieckoe ocodue /B. H. Xanamo u ap. — Yensbunck: Barmsn, 2011.— 96 ¢
WL

3. Ty3oBa O. Ilporpamma u TeMmaTuueckoe IUTAaHUpOBaHHE Kypca «OCHOBBI
MpOrpaMMUPYEMOl MUKpOdJIeKTpoHUKH. Co3/laHue YIpaBISIeMbIX YCTPOMCTB Ha
0a3e  BBIUMCIHUTENBHOM TAaTPopMbl  ApayuHo»  [DNEKTpOHHBIH  pecypc]:
OnexktuBHBIN Kype. 10 kmacc URL: http://wiki.amperka.ru/ media.

4. IOpesuu E. . OcHOBBI pOOOTOTEXHUKH. - 2-€ U3]., nepepad. u norm. - CI16.: BXB-
[etepOypr, 2005. - 416 c., u.

Cnucok auTepaTypsl 1JIsl IKOJIbHUKOB /151 0CBOEHHS MOIYJIS:

1. Tomono6os. B. H. C uero naumnatorcs poOoTel. O mnpoekre Arduino ms
IIKOJIBHUKOB U HE TOJbKO). — M., 2011.

2. Tlpenxo M. 123 skcnepumenTa o pooororexnuke. - M.: HT Ilpecc, 2007. - 544 c.,
WJ1. DHIMKJIONEIUYECKUN CI0oBaph IOHOro TexHuka. — M., «Ilemaroruka», 1988. —
463 c.

3. O®umunmoB C.A. Pobororexnuka s aerei u poauteneir. — CI16.: Hayka, 2010 -
195 c.

HNuTepHeT pecypcesbi:

1.  http://amperka.ru
2. http://int-edu.ru/
3.  http://raor.ru/
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