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PA3JEJI 1. KOMIIVIEKC OCHOBHbIX XAPAKTEPUCTHUK ITPOI'PAMMBbI
1.1 IlosicHuTeIbHAA 3alIUCKA

HononmuurensHas obOmieoOpa3oBaTenbHas —oOmiepasBuBampoIias mporpamma «Po0oToTexHuka.
(Arduino)» umeeT TEXHMYECKYI0 HANTPABJIEHHOCTH U MPEIHA3HAYCHA ISl O0YYCHUS JCTCH U IMOJIPOCTKOB
10-14 ner na 6a3e /[oma IOHOIIIECKOTO TEXHUYECKOTO TBOpUYECTBA ropoaa YenssOnmHcka.

[Iporpamma, HampaBieHa Ha (OPMHPOBAHUE TIO3HABATEILHOW MOTHBALMH, OMpPECISIONIeH
YCTAaHOBKY Ha MpOJOJDKEHHE O00pa30BaHMs TEXHUYECKOM HAlpaBIIEHHOCTH; NPUOOPETEHHE OIbITa
IIPOLYKTUBHOM TBOPYECKOM IESATEIBHOCTH.

JlesaTenbHOCTHBIM XapakTep TEXHOJIOTMYECKOr0 00pa3oBaHMs, HANpaBIEHHOCTb COJCpPXKAHUSA Ha
(dopmMHpOBaHKE TPEANOCHUIOK YMEHHUH M HaBBIKOB, OOOOIIEHHBIX CIIOCOOOB y4eOHOH, MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOH, IPAKTUYECKOH, TBOPYECKOM JEATENHOCTU II03BOJIAET (OPMHUPOBATH Yy PEOAT
CTIIOCOOHOCTh OPUEHTHPOBATHCS B OKPY)KAIOLIEM MUPE U MOATOTOBUTH UX K MPOJOJDKEHUIO 00pa30BaHUS B
yueOHBIX 3aBEJCHUAX JII0O00ro Tuna. Pa3BuTre Hay4HO-TEXHUUYECKOTO U TBOPUYECKOIO MOTEHIMAJIa IMYHOCTH
peOeHKa mpu OCBOCHUH JAHHOW MPOTPaMMBbI IPOUCXOAUT, IPEUMYIIECTBEHHO, 33 CUET MPOXOKIACHUS Yepes3
pa3sHOOOpa3Hble HHTEUIEKTYyalbHbIE, UIPOBBIE, TBOpUeckue ¢Gopmbl. MoTuBauuen s BblOOpa AETbMU
JAHHOTO BMJA JESATEIBHOCTH SIBIISIETCA IPAKTUYECKash HAIpPaBJIEHHOCTb IPOTrPAMMBI, BO3MOYKHOCTb
yri1yOJaeHUs U cUCTeMaTHU3aluy 3HaHUH, YMEHUH U HaBBIKOB.

JlanHast mporpaMma pa3zpaboTaHa Ha OCHOBE CJIEAYIOIUX HOPMATUBHBIX JOKYMEHTOB:

1. ®enepanbhbiii 3aK0oH 0T 29.12.2012 1. Ne273-D3 «O06 obpazoBanuu B Poccuiickoii @enepariim

2. llpukasz MunucrepctBa oopazoBanust u Hayku PD ot 29 asrycra 2013 1. Ne 1008 «O06 yrBepxaeHIH
NOpsiIka OPraHU3aLUU U OCYLIECTBIEHHUS OOpa30BaTENbHOW JAEATENBHOCTU 110 JIOTOJHUTEIbHBIM
001e00pa3oBaTeIbHBIM POTPAMMaM)

3. KoHuenuust pa3BuTHs [JOINOJHUTEIbHOrO oOpa3zoBanus nerei /Pacnopspkenuem IlpaBurtenbcTBa
Poccwuiickoit @eneparuu ot 24 anpenst 2015 r.Ne 729-p/

4. Tlopsmok opraHM3allid U OCYILECTBJIEHUS 00pa30BaTENbHOM AEATEIBHOCTH IO JOMOJIHUTEIBHBIM
obmieoOpazoBarenpHBIM Iporpammam /Ilpuka3z Mun. [Ipocsemenus PO ot 09.11.2018 r. Ne 19/

5. Meronuueckue pEKOMEHJALMM [0 IPOEKTUPOBAHMIO JIOTIOJIHUTEIbHBIX — OOLIepa3BUBAIOLINX
nporpamm (BKJIto4asi pa3HOypoBHEBbIe iporpammbl) / ITucemo MunoOpHayku P® ot 18.11.2015 .
Ne 09-3242/

6. Ilmcemo MunuctepcTBa obpa3oBanus u Hayku PD ot 25.07.2016 Ne 09-1790 «PexomeHmanuu mo
COBEPILIECHCTBOBAHHUIO JIOMOJHUTENBHBIX O00pa30BaTENbHBIX MPOTPaMM, CO3/IaHUIO  JETCKUX
TEXHOIAPKOB, LIEHTPOB MOJIOJEKHOIO0 HWHHOBAI[MOHHOTO TBOPYECTBA M BHEIPEHHIO HHBIX (OpM
IIOATOTOBKH JETEW U MOJIOJIEXKH 110 IPOrpaMMaM MH)KEHEPHOW HaIPaBIEHHOCTH»

7. TlocranoBneHnue ['7aBHOro rocynapCTBEHHOTO CaHMTApHOTO Bpayda Poccuiickont Denepamuu ot
28.09.2020 Ne 28 «OO6 ytBepxnaeHun canutapubix mnpasun CII 2.4. 3648-20 «CanurtapHo-
ANUAEMUOJIOTHUECKHE TpeOOBaHUS K OpraHu3alusM BOCHUTAHUS M OOY4eHHMs, OTAbIXa U
0370pPOBJIEHUS AETEN U MOJIOJAEKHI

8. TlpakTuyeckne pEeKOMEHIAIMHM O pealu3alu 00pa30BaTENbHBIX ITPOTPaMM C HCHOJIH30BAHUEM
JAUCTaHIMOHHBIX TexHosorui /[TuceMo Mus. IIpocBemenus ot 16 HosOpst 2020 r. Ne I'J[-2072/03/

9. TocymapctBenHas mporpamma YensOuHckod oOiactu «Pasputme oOpa3oBanus B UensOWMHCKOMN
obmactu» Ha 2018-2025 roas! /IloctanoBnenue [Ipasurensctea YO ot 28.12.2017 r. Ne 732 — 11/

10. Ycras I'BY 1O JYOTT /yTBepxkaeH nmpukazoM MuHHCTepcTBa 00pa3oBaHus U Haykn YenssOMHCKOM
obmactu 29.09.2015 Ne 01/2769/

11.TlonoxxeHue O MPOBENEHUU TEKYIIErO0 KOHTPOJS YCIEBAEMOCTH, MPOMEXKYTOYHOW M HTOTOBOU
aTTecTallMu pe3ynbraToB ocBoeHus obOydaroummucsa JOOIT B I'BOY IO HIOTT /yrBepxkaeHo
npukaszom aupekropa I'bY 10 JKOTT ot 09.01.2019 r./

12. TTonoxxenue o mopsake paszpaborku u peanuzanuu JJOOII B I'BOY O AIOTT /yrBepxkaeHo
npukaszom aupekropa 'BOY 1O JIOTT Ne 142A ot 01.06.2022 1/

13. Tlonoxxenue o JOOII, peanuzyembix B I'BY JIO JIOTT /yTBepkaeHo mpHUKa3oM IUPEKTOpa OT
28.08.2017 r./

14. TTonoxxenue o peanuzanuu JJOOII ¢ npuMeHeHHeM TUCTaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTUN
B 'BOY 10 AIOTT /yrBepxaeno mpukazom aupektopa Nel03 ot 24.09.2018 r.



JlonmonuuTtenpHass — oOmeoOpa3oBaTenbHas — oOmepa3BuBaromias mnporpamma  «PodoToTexHuKa.
(Arduino)» (manee [Iporpamma) siBIsIeTCS] MPOrpaMMON TEXHHYECKOI HATIPABJIEHHOCTH.

AxtyanbHocTh IIporpammsel  o0ycioBieHa €€ cojep:KaHHEM, KOTOpOE€ OpPHUEHTHPOBAHO Ha
«...yIIOBIIETBOPEHHE WHAMBHUIYaJIbHBIX IOTPEOHOCTEH yyaluxcs B 3aHATHAX HAYYHO-TEXHHUYECKUM
TBOPYECTBOM; CO37aHUE HEOOXOJUMBIX YCIOBHUH AJIS JIMYHOCTHOTO pa3BUTHs ywamuxcd...» (Konuenuus
pPa3BUTHUS JIOMOJHUTEILHOTO 00pa3oBaHus JETeH, I1.2). A Takke ompesnensercs o0uiei o0pa3oBaTebHON
MOJIUTUKOM roCyIapcTBa B YaCTH CO3/4aHUS HOBOW CHCTEMBI IETCKOI'0 HayYHO-TEXHHYECKOI'O0 TBOPUYECTBA B
MHTEpEeCcax MHHOBAIIMOHHONW 3KOHOMMKH CTPaHbI, KOTOpas HalpaBlieHa Ha (OPMUPOBAHHE KOMIICTECHIIUI
yUaIIuXxcsl, NO3BOJSAIOIINX CaMOCTOATENBHO pelllaTh yd4eOHbIE MPOOJIeMbl, T€HEPUPOBATh HOBBIE CIIOCOObI
pemieHust 3aJad M CUTyalluid, KCIOJIb30BaTh HOBBIE WH(MOPMAIIMOHHBIE TEXHOJIOTHH U CPElCTBa
KOMMYHUKaIUH.

HoBu3sna IIporpaMMsl 3aKI1049aeTcsl B TOM, YTO MOJyYast IPAKTHUECKUE 3HAHUS U HaBBIKU B 001aCTH
CO3JIaHMsI CIIOKHBIX DJICKTPOHHBIX YCTPOWCTB, YydYalllMecsi MOI'YT IPOBOJIUTb CBOM COOCTBEHHBIE
OKCIIEPUMEHTHl U CO3[aBaTh  OpPUIMHAJIbHBIE  COBPEMEHHBIE  PAJAMONIEKTPOHHBIE  YCTpPOMCTBA.
CoBepIIeHCTBYs CBOM HaBBbIKM U IPUMEHSIS Ha PAKTHKE ITOJIy4YCHHbIE 3HAHUS, yJallluiicsi CTaHOBUTCS OoJiee
CBOOO/IHBIM B TBOPYECTBE, U CTPEMUTCS K IOJYYEHHUIO HOBBIX 3HAHUM.

OtanunrenbHbie ocodenHocTn IIporpammbi

Jlannast oOpa3oBaTesibHasi Mporpamma COJEp>KUT JiBa OCHOBHBIX Ojioka. Bo-mepBbIX, 3T0 010K 1O
KOMIUICKCHOMY M3Yy4YCHHUIO HEMOCPEICTBEHHO MIathopmbl Arduino, e€ mporpaMMHO# U anmapaTHOH YacTH.
Bo-BTOpBIX, 3TO OJOK MO H3YYEHHIO PAJAUONIEKTPOHUKUM U KOHCTPYHPOBAHMIO PaJHMO3JIEKTPOHHBIX
YCTPOMCTB.

brnok mno wm3ydyenuto Arduino BriIoyaer B ceOsA: W3yYeHHE AaNTOPUTMOB W IPUHIUIIOB
IPOrpaMMUPOBAHUS, SI3bIKa IPOIPAaMMHPOBAHUS, OCBOCHHME MPOrPaMMHOM  OOOJIOYKH, H3yYeHHUE
pasHoBHIHOCTEH TuIaT Arduino ¥ MOIyJiei, KOTOPBIE MOTYT OBIThH MOAKIIOUSHBI K OCHOBHOM IUIaTe.

brok mo paaumo3neKTpoHUKE BKIIIOYAeT B ce0s: M3yue€HHE OCHOB PaJMOIEKTPOHUKH, 3JIEMEHTHOU
0a3bl, OCHOB CXEMOTEXHUKHU U MPUHIIUIIOB KOHCTPYHUPOBAHHUS SJIEKTPOHHBIX YCTPOUCTB.

3aBepiuaercs MmporpamMma TBOPYECKHM IPOEKTOM, KOTOPBIH MOXET MpPeJCTaBIATh COOON ImporpamMmy
WM 3alpOrpaMMHUPOBAHHOE YCTPOUCTBO, BBIIIOJIHAIOIIEE ONpEAeICHHbIE (QYHKIUH.

IIpodopueHTamoHHBI KOMIIOHEHT NpEACTaBlIeH B mepBoM paszzaene Ilporpammel u peanusyercs B
pamkax tembl: «IIpodeccun Oyaymiero».

IIpuHomnbl 00y4yeHHsi, C Y4YeTOM KOTOpBIX paspabateiBanack [Iporpamma «PoGoToTexHMKA.
(Arduino)»:

® [IPUHIIUI FAPMOHHU3ALUU JIMYHOCTH U CPE/Ibl — OPUEHTAIUS Ha CaMOpeaTn3aluIo JUYHOCTH;

® [IPUHIIUI TyMaHU3allMU — oOecrieueHue OJaronpHUsATHBIX YCIOBUH OCBOEHHUS OOLIEUETIOBEYECKUX
COLMAJIBHO-KYJIbTYPHBIX IIEHHOCTEH, MPEANOoaraloluX COo3JaHue ONTUMAJIbHOM Cpeibl A BOCIHUTAHUS
JeTeit;

® [IPUHIIUIT CO3HATEJIBHOCTH — IMpPENIyCMAaTPUBAET 3aMHTEPECOBAHHOE, a HE MEXaHMYECKOe YCBOEHHUE
J€TbMU HEOOXOMMBIX 3HAaHUM U yMEHMUI;

® IPUHIUN JOCTYIHOCTH — BBIp@KaeTcs B COOTBETCTBUM YUE€OHOro MaTepualla BO3PACTHBIM H
MICUXOJOTMYECKUM OCOOEHHOCTSM y4YaluXcs;

® [IPUHIIUIT HATJISIAHOCTH — BBIPA)KAaeTCs B TOM, YTO y yyaliuxcs 0oJjiee pa3BuTa HarisgHo-oOpa3Has
NaMsTh, TOITOMY MBILIEHUE OMHUPAETCs Ha BOCIPUSATHE 3pUTEIbHBIX 00pa30B;

® [IPUHIUI CHUCTEMAaTUYHOCTU M TIOCJIEJOBAaTEIbHOCTH — CTPOMTCA Ha Tpoliecce OOy4eHHUs TaKUM
00pa3om, 4yToObI yueOHast 1eTeTbHOCTh ONMPANIach Ha paHee OCBOCHHBIEC 3HAHUS, YMEHUS U HABBIKY;

® [IPUHIUI B3aUMOJCHUCTBUS — CTPOUTCS HA B3aUMOOTHOILIEHUSIX MEXIY MEJaroroM M Y4eHUKOM; Ha
B3aMMOJICHCTBUAX ydalIuXcs Kak MapTHEPOB B TBOPUYECKOU JESATENbHOCTH.

Heab nporpamMmmel:  GopMmupoBaHue 0a30BbIX 3HAHHA M OCHOBHBIX MPAKTHYCCKUX HABBIKOB B
obmacTh poOOOTOTEXHUKU MOCPEACTBOM KOHCTPYMPOBAHHS PaIUOdICKTPOHHOW amnmaparypbl Ha 0ase
anmapaTHO# aTGopMsel «Arduino».

3agaun:

Ilpeomemnvie:

e chopMupoBaTh 0a30BbIC 3HAHUS W TIOHSITHS OO0 OCHOBHBIX TMPHHIMIAX W 3aKOHAX MEXAHUKU H
POOOTOTEXHHKH;



® 00Y4YHTH OCHOBAM JJICKTPOHUKU;

® 00Y4YHTHh OCHOBaM KOHCTPYUPOBAHUS PaIlOAIIIapaTyphl;

® HAyYUTh TPABHILHOMY OOpAaIllEHHWI0 ¢ WHCTPYMEHTAMH, B COOTBETCTBUU C MPABUIAMH TEXHHUKHU
0e301acCHOCTH;

Memanpeomemmnuvie:

Pa3BUTh:

e o0uiey4eOHbIE HABBIKH, CBSI3aHHBIE C IMOUCKOM, 00paboTKoil MH(OpMalLUKU U MpeacTaBICHHEM
PE3yJIbTaTOB CBOEH AESITENbHOCTH;

® [I03HABaTE/IbHBIC TPOIECCHl: MaMsTh, BHUMAaHWE, MBbIIUICHUE, BOOOpa)K€HHE, MOTHUBALIMIO IPU
M3y4YEHUU OT/AENbHBIX MPEAMETOB IIKOJIBHOIO Kypca;

Jluunocmmuuwie:

¢ chopMHpOBATh YCUTUUBOCTh, YIIOPCTBO, AKKYPaTHOCTb, TPY10Jt00Ke (JOBEIEHUE HAYATOTO JIeNa J10
KOHIIA).

¢ chopMHUPOBATH HABBIKH PAOOTHI B KOJJIEKTUBE CBEPCTHUKOB; KYJIbTYPBI PEUU U OOIICHUS.

Anpecat nporpammabl: [Iporpamma paccuntana Ha y4damuxcsi, B Bo3pacte ot 10 go 14 ner.

IIcuxosoro-negarornyeckue 0cooeHHocTH moapoctkon (10-14 mer)

IlepexonHblil mepuon OT OeTcTBa K B3pociocTu. OH XapakTepu3yeTcs NEpecTpPOMKON OpraHu3ma,
CaMOOIIPEJICIICHUEM CBOETO MECTa B OKPYXAOUIEM MHUpPE, Pa3BUTHUEM IPEAMETHBIX U METaIllpeIMETHBIX
KOMIIETEHIMH, HMHTepecoB. B crapmieM IIKOJIBHOM BO3pacTe 3aKJa/bIBalOTCd OCHOBBI MOpPAJIbHBIX U
COLIMAJIbHBIX YCTAaHOBOK JMYHOCTH. /[l ycmemHoro y4yeHus TpeOyroTcs INepecTpoiKa I03HaBaTeIbHOU
JeSITeIbHOCTH, HOBBIE CIIOCOOBI YCBOGHHS 3HaHUM, €aMOCTOATENbHOCTb. IIposiBisercss CKIOHHOCTb
apryMEeHTUPOBATh CYXKIECHUS, J1€1aTh BHIBOJIBI.

Jlns nereil cpeiHero MKOJIBHOTO BO3pacTa XapakTepHO CIOBECHO — JIOrHYecKoe MblluieHue. Beaymei
JEATEIbHOCTBIO 3TOI0 BO3PACTa ABJSAETCA OOLIEHNE CO CBEPCTHUKAMH, C I1€AaroroM, pOJIUTENIMU Ha OCHOBE
OIpEJICJIEHHBIX MOPAJIbHO-ITUYECKMX HOPM, HPABCTBEHHBIX YCTaHOBOK, (hOpPMHUpYETCs NpEACTaBIECHUE O
COOCTBEHHOW JHMYHOCTH, CO3JAIOTCS TPEANOCHUIKH JUIsI ITOCTAaHOBKM HOBBIX 3a/la4, MOTHBAIMH K
JanbHeHe coOCTBEHHOM TBOPUYECKOM 1A TEIbHOCTH.

B TBOpUECKOE 00BEIMHEHHE TPUHUMAIOTCS BCE JKeENAloKe 03 CIelUanbHOro 0TO0pa, ¢ pa3pereHus
poauteneid. s ycremHoi pealn3anuy IporpaMMBel 11e1eco00pa3Ho 00bEMHEHUE yJyalluxcs B ydeOHbIe
IpyNIbl YUCIEHHOCTHIO OT 12 10 154enoBek.

Opranusanus o0pa3oBaTeIbHOIO Npouecca

IIporpaMMa opHeHTMpOBaHa Ha JETEd CPEIHEro IIKOJBHOTO BO3PACTa, HMMEIOIIMX HHTEpEC K
TEXHUYECKOMY TBOPUYECTBY.

dopma oOyueHnus: oyHas. [Iporpamma MOXeT OBITh peaTn30BaHa C UCIOIb30BAHUEM IUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHIA.

Cpok peanuszanuu nporpammsl: 1 rox

IIpoepamma paccuumana na 36 yueOHbIX Hedelb.

O6wem nporpammsl: 144 yaca

@DopMbl oOpraHu3ayi y4eOHoro npoiecca:

1. UnnuBuayanbHasi.

2. I'pynimoBast.

PexxuM 3aHsaTHI: Y4yeOHbIe 3aHATHS IPOBOAATCS 2 pa3a B HEJEMIO 10 2 aKaJIeMUYECKHX yaca, epepbiB
Mexry 3aHaTusaMu 10-15 muH.

Kaxxnoe 3aHsATHE COCTOUT U3 TEOPETUUECKOM YacTH - 1 yac U mpakTtuueckoil - 1 yaca. IlpenonaBanue
HOBOTO TEOPETUYECKOr0 MaTepualla pEeKOMEHJyeTcs MpOBOIUTh B (opme mnexkuuu wuin Oecelsl
MPOJOIDKUTEIBHOCTBIO He Oosiee 15-30 MunHyT. [[71s 3aKpernsieHns TeOpeTHIecKoro Marepruasia NpuMeHseTcs
MeTOo]T GPOHTAIBHOIO OMPOCa U HEOONBIINX 33JaHUM, BBINOIHIEMbIX B TEUEHHE HECKOIBKUX MUHYT.

Bunbt 3anstuii: Hapsgy c rpynmoBoil ¢opMmoil paGoTbl BO BpeMsi 3aHATHH OCYIIECTBISETCS
WHAUBUAYAIbHBIN U TuddepeHIMpoBaHHBINA MOAX0 K AeTsIM. D dekTuBHbIMU (hopMaMu pabOThI C AETbMH
ABIISIOTCS: JIEKIUs, Oecesja — 0O0CyXIeHHEe, MPAKTUYECKOe 3aHATHE, CAMOCTOATENbHAs paboTa, MOJIBEACHUE
UTOrOB. 3aHATHE C yYaUIUMHCS OOBIYHO COAEPKUT TEOPETHMUECKYIO0 YacTh M IMPAKTHYECKYl paboTy Mo
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3aKpEIUICHUI0 M3y4eHHOro matepuana. Kaxkmoe 3ansaTue (ycioBHO) pa3OMBaeTCcs Ha 3 4acTH, KOTOPBIC H
COCTABJISIIOT B KOMILJIEKCE 1IEJIOCTHOE 3aHSTHE.

B TedeHue 3aHATHUS MPOUCXOTUT CMEHa AesaTenbHOCTH. Kaknoe 3aHsTHE COCTOMT M3 JIBYX YacTei:
TEOPETUYEeCKOW W TpakThdeckod. Takoe pa3OmeHHe yUeOHBIX 3aHSATUH, IMO3BOJSET JIy4IIe OCBOWTH

MIPOrpaMMy U CHU3UTb HArpy3Ky Ha 00Y4aroIIHUXCs.

1.2 CBenenus o nporpamme

Onucanue nporpammel «Podororexnuka. (Arduino)» na 2023 - 2024 yu. roa

Hassanue nporpamMmsl

«Pobororexnuka. (Arduino)»

Bo3zpact obyuaromuxcs 10-14 ner

JlnnrensHOCTh porpammsl | 144 yaca

(B yacax)

KonnuecTBo 3aHaTHI B 2 3aHATHS B HEJIEIIO 10 2 y4eOHBIX yaca
HEJIEII0

Llenp, 3agaun

Pa3BuTre TMYHOCTH 00YYArOMIMXCS, TOCPEICTBOM BKJIIOUCHHSI UX B
MPAKTUYECKYIO U MPOEKTHYIO JEATEIbHOCTh B 00J1aCTH
KOHCTPYHPOBAHUS, MEXaTPOHUKHU, POOOTOTEXHUKHU M KOMITBIOTEPHBIX
TEXHOJIOTHH.

Kpatkoe onucanue
IIPOrpaMMBbI

IOHBIe uccnenoBaresy, BXOIAT B 3aHUMATEIbHBIN MUP POOOTOTEXHUKH,
MIOTPY’KAIOTCS B Cpely MH(POPMAIIMOHHBIX TEXHOJIOTHIA, TTO3BOJISTFOIIINX
UM HaxOJJMTh HOBOE MPUMEHEHUE POOOTaM, PaCIIUPATH KPyro3op,
U3y4aTh CMEXHbIC HAyKH.

YToObI JOCTHYL BBICOKOTO YPOBHSI TBOPYECKOTO M TEXHUYECKOTO
MBIIICHHSI, OHU JOJDKHBI TIPOWTH BCE ATAITBI KOHCTPYUPOBAHUS U
POTPaMMHUPOBAHHUSL.

Ha kaxxnom 3anstiuu peOEHOK OyieT pemarh CIeayroIe 3a1a4n:

1. IlpoekTupoBaHue u cOOpKa MOJICIIH;

2. O6ayMbIBaHHE U TOMCK HECTAHJAPTHBIX PELICHUII;

3. IlporpamMmmupoBaHue MOJIENH;

4. Jlopa®oTKa U yJIy4IIeHHE MOJIEIH;

5. OOcy»xaeHue uaei U 3almTa BeIIOJHEHHbBIX IPOEKTOB.

[TepBuuHbIe 3HaHUS,
HEOOXOIUMEIE IS
OCBOCHHS TPOTPAMMBI

TpebGoBanMii K HATMYMIO CIIEHUATBHBIX 3HAHUH U IIPEeIBAPUTEIBHOM
MOATOTOBKHU HE MIPEABSBIISCTCS.

Pesynbrar ocBOCHUsA
IIPOrpaMMBbI

3HaKOMCTBO cO cpepamMu IPUMEHEHHsI POOOTOTEXHUKHU, MEXAaTPOHUKHU U
AJIEKTPOHUKH. V3yueHre npuHIUNoB paboThl pOOOTOTEXHUYECKUX
CUCTEM, OCHOB IIPOIPaMMMPOBAHHs, BBIIIOJIHEHUS CTAaHAAPTHBIX 3a1a4.
Pa3paboTka cructeM C 3J€KTPOHHBIMH KOMIIOHEHTAMHU.

Ilepeuens copeBHOBaHMIA, B
KOTOPBIX y4alllhecs CMOTYT
IIPUHSTH y4acTHe

PO60(1)I/IHI/ICT, KETCJIbpHUHI', CYMO pO6OTOB, TOHKH 11O JTUHHUH U T.II.

[Tepedyenb OCHOBHOTO
00opynoBaHus,
HEOO0XO0IUMOr0 IS
OCBOEHMS IPOrPAMMBI

I1K ¢ BeIx010M B ceTh Internet, He0OX0aMMOE MPOTPaMMHOE
obecrnievyeHne, poOOTOTEXHUIECKHE KOHCTPYKTOPHI, MPEAMETHI [
BBIIIOJIHECHU A MaHI/IHy.]'IHIII/Iﬁ C HUMH, 110J141, MYJIBTPIMG)IPIP'IHBI?’I IIPOCKTOP,
BHJIEOMATEPHUAJIbI PA3HOM TEMATHUKH I10 IPOTPAMME, OPTTEXHUKA

[IpenmyiecTBa faHHOU
porpamMMsl (OTIHYUS OT
JOPYTUX TOJOOHBIX KYpCOB)

HporpaMMa ABJIACTCA BBOAHBIM MO)Iy.TIeM 10 HaHpaBHeHI/IIO
«Pob0oTOTEXHUKA» U MIPEAYCMATPUBAET PA3BUTUE TEXHUIECKOTO
MBINIJIICHUA, KOHCTPYKTOPCKI/IX HABBIKOB 1 HABBIKOB E)J'IeMeHTapHOFO
MPOrPaMMHUPOBAHUS CITIOCOOCTBYET Pa3BUTHIO TBOPUECKUX
CHOCOOHOCTEH JeTei




1.3 Heab 1 3aga4un mporpamMmbl

ea» mporpaMmbl — pa3BUTHE JUYHOCTH OOYYAIOIIMXCS, MOCPEACTBOM BKIIOUCHHUS MX B TPOEKTHYIO
NEeSTebHOCTh B 00JIACTH KOHCTPYUPOBAHUS, MEXaTPOHUKH, POOOTOTEXHUKH U KOMIIBIOTEPHBIX TEXHOIOTHIA.
3amaun:

OO6yuarorme:

— (opmupoBaTh IEPBUYHBIC TIPEACTABICHHS O POOOTOTEXHHUKE, €€ 3HAUCHHUH B )KM3HU YEJIOBEKa,
0 npodeccusx, CBI3aHHBIX C H300PETEHUEM U TIPOM3BOACTBOM TEXHUYECKUX CPEJICTB;

— cnoco6cTBOBaTh (OPMHUPOBAHMIO IIEIIOCTHON HAyYHON KapTUHBI MHUDA;

— (dopMHUpOBATH MPEAICTABICHIE O TPaBUIIaX 0€30MaCHOTO MOBEIEHUs TIpU paboTe ¢
3JICKTPOTEXHUKOM, THCTPYMEHTaMH, HEOOXOIUMBIMHU MTPU KOHCTPYUPOBAHUHT
POOOTOTEXHUUECKUX MOJICIICH;

— 00yuaTh mpHeMaM U TEXHOJIOTHUSAM pa3pabOTKH MPOCTEUIIINX AJITOPUTMOB U CUCTEM
yIpaBICHUS, MAITUHHOTO O0YYCHHSI, TEXHHUECKUX YCTPOHUCTB M OOBEKTOB YIIPABICHUSI.

PasBuBaromue:

— MpuOOIIATh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY: pa3BUBATh YMEHHE MMOCTAHOBKHU
TEXHUUYECKOH 3a7auu, cOUpaTh U U3y4aTh HY>KHYIO0 HH(GOPMAIIUIO, HAXOAUTh KOHKPETHOE
pelieHue 3a1a4i 1 MaTepUalibHO OCYIIECTBIISATH CBOM TBOPUYECKHI 3aMbICE;

— pa3BUBaTh NPOAYKTUBHYIO (KOHCTPYHPOBAHHE) AEATEILHOCTh: 00ECIIEYUTh OCBOCHHE JETHbMU
OCHOBHBIX TPUEMOB COOPKHU U MTPOTPaMMHUPOBAHUSI POOOTOTEXHUYECKUX CPEJICTB, COCTABISAThH
TaOMIIBI SIS OTOOPAKEHHUS U aHAJIN3a JTaHHBIX

— (dopMHPOBATh YUCOHYIO MOTHBAITUIO U MOTHUBAIIMIO K TBOPUYECKOMY ITOUCKY;

— (GopMHUpPOBATh UHTEPEC K TEXHUUECKUM 3HAHUSAM; Pa3BUBATh Y 00YYAIOIINXCS TEXHUUECKOE
MBIIUICHHE, U300pETaTeIbHOCTh, 00pa3HOE, MPOCTPAHCTBEHHOE M KPUTHICCKOE MBIIIJICHHE,
BOJIIO, TEPIICHUE, CAMOKOHTPOJIb, BHUMAaHUE, MaMsTh, (haHTa3HIo.

BocnurarensHbie:
— BOCIIMTBIBATH JUCHUIINIMHUPOBAHHOCTb, OTBETCTBCHHOCTDb, CaMOOPIraHU3aluIO,
— BOCHUTHIBATh LIECHHOCTHOE OTHOIICHUE K COOCTBEHHOMY TPYAY, TPYAY APYTHX JIFOJCH U ero
pe3yabTaram;
— (GopMHUPOBATh HABBIKM COTPYJHUYECTBA: pabOTa B KOJUIEKTHBE, B KOMaH/Ie, MaJol rpymre (B
nape).

1.4 Conepxanne nporpaMmbl

Tema 1. BBognoe 3ansTne
Bcero 2 yaca. Teopusi.

3ansrtue 1.1 Beenenne. Uncrpykrax no Th. Ilpodeccun 6yaymero

Teopusn: lenu u 3amaun oOydeHus, mo mporpamme «OcHoBbl Arduinoy. ITnan pa®oTel Ha TEKyIIUit
yueOnblii Ton. [IpaBuna BHyTpeHHero pacmnopsigka. OxpaHa Tpyaa. DJIEKTpo U ToKapHas 0e30MacHOCTD,
OKa3aHME MEePBON METUIIMHCKON MOMOIIM. 3alluTa OT MOPAXKEHHs 3JIEKTPUUYECKUM TOKOM, TaK Kak TOK,
cuiioit 6onee 0,1A Moxer okazaTbCsi cMepTenbHbIM. OMAacHOCTh BO3JIEHCTBUS 3JEKTPUUECKOTO TOKA Ha
cepaue. 3amuTa 00OpPYJOBAaHUS OT MOPAKEHUS MOJHHEH M BO3IACUCTBUS CTATUYECKOTO 3JEKTPUYECTBA.
OpranmzainnonHsie Borpockl. 0030p nmpodeccuii Oyaymiero.

Tema 2. AkTyaau3auus 3HAHUI
Bcero - 14 yacos. Teopus - 7 yac. [IpakTuka — 7 yac.

3anstue 2.1 Annaparnas miargopma Arduino

Lenv 3anamus: O3HAKOMHTH YYalIUXCS C WCTOPHEH TOSBICHUS M Pa3BUTHUS MPOrPAMMHO-AIIAPATHOTO
KoMmIuiekca «Arduino», pacckaszaTh O BO3MOXHOCTSIX TPUMEHEHUS ApIYyWHO B Pa3IMYHBIX 00JaCTAX
YeJIOBEUECKON NeITEIHLHOCTH.

Teopusn: Victopus MOSIBICHUS W Pa3BUTHs MPOrPAMMHO-ANIapaTHoro komiuiekca «Arduinoy. Yro takoe
MUKPOKOHTpOJIIEp, Kak OH paboraer. YUto mpeacraBmsier coOOl OCHOBHas T1uiata (KOHTPOJUIED).
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PaznoBugHocTr muar. CTpyKTypHas W MpUHIHMNHAIBHBIE cxeMbl. [louemy pabota ¢ ApayuHo mpoiie, yem
paboTa HaMPSAMYIO ¢ MUKPOKOHTPOJLIEPOM.

K nepBoii BcTpeue ¢ pebGstamu, BHEpBbIE MPUILEAIINM Ha 3aHITHS, HEOOXOAUMO MOJATOTOBUTHCS OYEHb
tmarenbHo. OOnine TepMHUHOB HE JOJDKHO OTHYIMBaTh, a OOLIMI paccka3 00 ammapaTHOM KOMILIEKCE
«Arduino» u ero BO3MOKHOCTSIX JOJDKCH 3aMHTEPECOBATh PeOSIT. JleMOHCTPUPYEMbIE CXEMBbI JO0JIXKHBI ObITh
MaKCUMaJIbHO YIPOILUEHBI M JOCTYIHBI JUIsi TOHUMaHUs, MOKHO CPaBHUTH PabOTy MHKPOMPOIECCOPHOTO
YCTPOICTBA € TEM, KaK YCTPOEH YeJIOBEK.

ITo oxoHuUanuy 3aHATUSA pe651Ta JOJIDKHBI YCBOHUTH TAKHUC IOHATHUA, KaK MHUKPOKOHTPOJUICP, CXEMa, IlIaTa,
YCTPOMCTBO W T.M., HMOJYyYUTh OOIIEe IpeACTaBiIeHHEe O HampaBleHHOCTH 3aHATUd. Ho rmaBHoe - y
YUYaIIUXCsl JOJDKEH C(OpPMUPOBATHCS YCTOMUYMBBIA HMHTEpPEC K H3y4aeMbIM TUCHMIUIMHAM, KOTOPHIH B
JalbHenIIeM He00X0IUMO MOCTOSTHHO MOICPKUBATD.

3ansTue 2.2. Cpena pazpadborku Arduino

Llenv 3anamusa: [To3HakoMuTh ydammxcs co cperod paspaborku Arduino IDE, ¢  s3bikom
nporpammupoBanusi C++, OOBSCHUTH B3aUMOJICHCTBHE KOHTpOJUIEPA M IEPCOHAIBHOTO KOMITBIOTEPA.
Ocob6oe BHUMaHHUE CIIeAYeT 00paTUTh HAa CTPYKTYPY IPOrpaMMBbl (CKeT4a), Ha OCHOBHBIC oniepaTopbl Setup()
u loop(). Cunrakcuc (; {} // /* */). Kimtoueoe cioBo — Void.

3ansrue 2.3. llInag, KOMIoOHeHT, MOAYJIb
Lenv 3anamus: OOBSICHUTH M TIOKa3aTh «mepedepuio», KOTOPYH MOXKHO IOAKIIOYATh K ApAyHHO.
[Tokazath Kakue ObIBarO MIUJABI M KaK IPABUILHO CTOPOHUE MOIYIIH.

3ansaTue 2.4 JnekTpuyecKas nenb, JJIeKTPHUYECKHIl TOK

Teopusa: 3axon Oma ans nonHod nenu: Cuila TOKa B MOJHOW LIENM paBHA AJIEKTPOJABIIKYIIEH cUIIe
UCTOYHUKA, JIEJICHHOH Ha CyMMapHO€ COINpOTUBICHHE Iend. EauHunia u3MEpeHHus BEIUYUHBI
COMPOTHUBIICHUS MTPOTEKAHUIO IEKTPUUECKOTO ToKa — OMm.

Ilpakmuka: 3HAKOMCTBO C W3MEpPUTENbHBIM oOOopynoBanueM. MynsTumerp. IlpaBuna wu3smepeHus
HAIIpsPKCHUA U TOKA.

3ansaTue 2.5 JDieMeHTHI NUTAHUSA, OaTApEeH U AKKYMYJIATOPbI

Lenv 3ansamua’ I103HaKOMUTB C ICTOUHUKAMHU [TUTaHUSL.

Teopus: ceTeBble ¥ OaTapeiiHble MCTOUHHKH IIUTAHUS. EMKOCTh ralbBAHMYECKOTO 3JIEMEHTA MM GaTapen —
3TO CHOCOOHOCTh OTJaBaTh B HArpy3Ky OIPeJeNEHHBIH TOK B TEUEHHE ONpeIeNEHHOIO BpEMEHH,
u3Mepsiercss B Amrep-uacax. MjaeanbHbI UCTOYHMK HAaNpsDKEHHE HMEET HYJIEBO€ BHYTpPEHHeEE
COIIPOTHBIIEHUE, a BHYTPEHHEE COMPOTHUBICHHE PEAIbHOT0 MCTOYHHMKA MHUTAaHUS OOJbIlle HYJS, HO OHO
JOJKHO OBITH JOCTaTOYHO HM3KUM JUIS TOTO, 4TOOBI 00€CreurnBaTh HEOOXOAMMOE BBIXOJIHOE HAIpPSKEHHE
IIPY MTOJIHOM BBIXOJHOM TOKe. Hanmpumep, TOK KOPOTKOrO 3aMbIKaHHs MCTOYHHMKA, UMEIOLIEr0 HANpSHKEHHUE
xonoctoro xoxa 13,5 B u BHyTpennee compotuBierue 0,5 Om cocraButr 27A. Eme npumep, eciu
ycrpoiictBo notpebiser Tok 30A, HanpsyKeHHe XOJOCTOro Xoja akkymyssaropa 13,8B, a ero BHyTpeHHee
conpotusienue 0,1 OM, To HanpsKeHUE Ha 3aKuMax akkymyssitopa Oyner 10,8 B.

[locnenoBarenbHOE COEAMHEHHE AKKyMYJISATOpOB. Ecinu Uil NHUTaHHS YCTPOMCTBO C HOMMHAJIBHBIM
HanpspkeHueM nutanus 13,8 B mpuMeHnTh 1Ba akKyMyJsSITOpa BKIIOUEHHBIE [TOCIEA0BATEILHO U UMEIOIIINE
HanpspkeHusa 6,3 B u 7,3 B COOTBETCTBEHHO, TO CyMMapHOE€ HampspkeHue coctaBuT 13,6 B, ecian Tok,
OTJaBaeMblii 000MMU aKKyMyJIsiTOpaMu OyeT JOCTaTOYHBIM, TO YCTPOMCTBO OyJeT paboTaTh HOPMAJIbHO.
Bo300HOBIsSIEMbIE MCTOYHUKM 3HEPTHHM - MCTOYHHKH HEMPEPHIBHO BO30OHOBIsEMBIX B OHOchepe 3emiu
BUJIOB DHEPTUU: COJHEYHOM, BETPOBOM, OKEAaHNYECKON, OMOIOrMYECKOM, TEPMUYECKOM, THIPOIHEPTUHU PEK.
Bo300HOBNIsSIEMbIE WCTOYHMKHM JHEPTUU SBISAIOTCS HKOJOTMYECKHM YHMCTBIMH; OHM HE NPUBOIAT K
JIOTIOJIHUTEIbHOMY HarpeBy IutaHeTsl. Ho oHu, Kak mpaBuiio, MMoKa 1o TeM WM WHBIM NPUYMHAM YCTYIaloT
HE BO30OHOBIIIEMBIM UCTOYHHUKAM SHEPTUH.

He B0300HOBIIIEMblE MCTOYHUKU DHEPIHU - ITO HEPTb, NPUPOJHBIA Ta3, Topd U yrojp (T.€. TOpHOYHE
HCKOIIaeMble), a TaKXXe YpaHOBbIE pyabl (T.e. sijepHOe roprouee). l'eHepaTopbl, HCHOIb3YIOLINE He
BO300HOBIISIEMbIE MCTOYHMKHM YHEPTUU: OCH30T€HEpaTophl, ra30reHepaTophl, TEIIOTEHEpaTOphl, a TaKxkKe
SJIEpHbIE PEAKTOPbl WM HM30TOMHBIE DJIEMEHTHl — HE SBJSIOTCS 3KOJOTMYECKH YHUCTBIMHU, BBIJCHSS B
aTMocQepy BpeHbIe BEIIECTBA, U MPUBOJIAT K JIOTMOJIHUTEIbHOMY HAarPEeBY IUIAHETHI.


http://arduino.ru/Reference/Setup
http://arduino.ru/Reference/Loop

Ilpakmuxka: Tlpaktudeckass paboTa C HMMEIONIMMHCS OarapesMd U aKKyMyJsaTopamH, pabora ¢
KOHCTPYKTOPOM — COOpKa MPOCTHIX CXEM IO KAPTHHKAM C PA3HBIMH HCTOYHUKAMU MUTaHus. OCHOBHI MAKH,
pabora ¢ massIbHBIM 000PYIOBAHUEM.

3ansitue 2.6 Pesucrop. 3akon Oma a4 nosHoi uenu. {uoa, ceeroauon, poroauoa.

Lenv 3anamus: 1103HAKOMUTB € «TJIaBHON» PAIUOAETAIBIO — PE3UCTOPOM.

Teopua: OcHOBHBIE CBOICTBA pe3nuCTOpa: DIEKTPUUECKOE CONPOTUBIIEHUE, TEMIIEPATYPHBIN KOI((PUIHEHT
COINIPOTHBIIEHUS, MakKCHMajbHas JONYyCTHMas pacceMBaeMas MOIIHOCTb. OJHEpIus, pacceuBaeMmas Ha
pe3uCTOpe MEPEeXOAUT B TEIUIOBYIO SHEPrur0. Pe3sucrop — 3TO JMHEHHBIN 31€MEHT, THIbl Pe3UCTOPOB.
IlocTosiHHBIE, TOJACTpOEYHBbIE, IepeMeHHble. POoTope3ucTopsl. TepmMope3ncToppl — MCIONB3YIOTCS B
pajnuoanmnapaType B KauecTBe JAaTYMKOB Temmeparypsl. [locienoBarenbHoe M mapajiiebHOE BKIIOYEHHE
pesuctopoB. [lpu mocienoBaTenbHOM COEIMHEHUM PE3UCTOPOB OOIIEE CONPOTHUBIEHUE 3TO CymMMa
COIIPOTHBIIEHUM OTAENbHBIX pe3ucTopoB. Hampumep, ecium COeAMHUTH MOCIENOBATEIBHO PE3UCTOPHI
conpotuBiieHueM 3 Oma u 2 Oma, To ofmiee compoTuBieHue nenu coctaBut 5 Om. [Ipu mapamiensHOM
COEJIMHEHUHM DPE3UCTOPOB, O0ILEe CONPOTUBIEHUE 3TO CyMMa IPOBOJUMOCTEH OTAEIbHBIX PE3UCTOPOB
(MpoBOAMMOCTH — BENMYMHA OOpaTHAs CONPOTUBIECHUIO). Hampumep, eciu mapajienbHO COCIUHUTH JBa
pe3ucropa conpoTuBieHHeM 8 OM Kax[bli, TO 0011ee CONpOTUBIEHNE COCTaBUT 4 OM.

PacckaszaTb, 4TO OCHOBHOE CBOWCTBO JM0/1a, IIO3BOJISIET UCIIOJIb30BAaTh €0 B KAYECTBE BBINPSIMUTENS
NEPEMEHHOI0 TOKAa - HeJIMHEiHas BOJIbT—aMIepHas XapaKTePUCTHKA: MPH IMPUIIOKEHUU HAINPSKEHUS
O[[HOI>'I MOJIAPHOCTHU AHOM IPOITyCKacT 3JICKTpH‘~ICCKPIfI TOK, a IIpH ﬂPYFOﬁ IOJIIPHOCTH — HET, UJIM MOXXHO
CKa3aTh, YTO B OJIHY CTOPOHY CBETOJUO/] MIPOITYCKAET IEKTPUUECKUI TOK, B APYryto HeT. CBETOAMO — 3TO
IMOJ, KOTOPBIA IPHU OIPEEICHHOM 3HAYEHUM MPOTEKAIOLIEro 4epe3 HEro TOKa — M3lydaeT cBeT. LIBer
cBeroanosa, Y@ u nazepHble CBETOAMOMABI, O€30M1aCHOCTh U paboTe ¢ HUMHU. POTOIMO U €ro CBOUCTBA.
O0630p apyrux KOMIOHEHTOB U3 CeMEHCTBa q100B: OCHOBHOE CBOMCTBO TYHHEIBHOTO JINOJIA, OTIUYAIOIICEe
€ro OT JAPYIMX THUIOB JHOAOB - y4acTOK C OTPHULIATEJIbHBIM CONPOTUBIEHHUEM HA BOJIBT — aMIIEpHOMN
XapaKTCPUCTHKE, a4 I3TO 3HAYUT, 4YTO OH MOXKCT YCWIMBATH W TCHCPUPOBATL CUTHAJIBI. PIN-ZII/IOI[ -
NEePEeKIII0YaTeNIb BBICOKOYACTOTHBIX CUrHajoB. OCHOBHOE CBOWCTBO CTaOWMJIMTPOHA, KOTOPOE I03BOJISET
HCIOJIb30BaTh €r0 B KAYECTBE CTAOMIIM3AaTOpa HANPSHKEHUSI - yYAaCTOK Ha BOJIbT—aMIIEPHON XapaKTepUCTUKE
C HEM3MEHHBIM HAaIPsDKEHHEM IpH U3MEHsIoIeMcs Toke. Bapukan — 1uof, KOTOpBIA CYIECTBEHHO
HU3MCHACT CBOIO BHYTPCHHIOIO €MKOCTb opru HU3MCHCHUH MPHIIOKCHHOIO K HEMY HAIIPAKCHHUA n
UCIOJIb3YETCSl B KAa4eCTBE IEPEMEHHOTO KOHJEHCATOPa, B PE30HAHCHBIX ILEMAX, PE30HAHCHAs 4YacToTa
KOTOPBIX IIEPECTPAUBACTCA HALIPSHKEHUEM.

Ilpakmuxa: IlpakThueckas paboTa ¢ pa3auMuHbIMU cBeToguogamMu. COOpka TPOCTBIX CXeM, C
MCIOJIb30BAaHNUEM CBETOJMOJIOB U3 KOHCTpYKTOpa. PaboTa ¢ masibHbIM 000py10BaHUEM.

3ansarTue 2.7 O630p podororexunku. CoBpeMeHHOe COCTOSIHME.

Lenv 3anamusa: Paccka3aTb 0 COBPEMEHHBIX TEHJCHIUAX B POOOTOTEXHHUKE.

Teopusa: TexHONOTUYECKHH BEKTOP TOCTHHIYCTPUAIBHOTO OOIIECTBA OIPEACISIeTCS MEepPexoJoM Ha
MOJTHOCTBIO aBTOMATU3WPOBAaHHOE LHM(POBOE MPOU3BOACTBO C INPUMEHEHHEM CaMOOPIaHU3YIOIIUXCS
KI/I6Cp(1)I/I3I/I‘-ICCKI/IX cucteM. Ba)kHOI YacThI0O TaKMX CHCTEM SBIISTIOTCS aBTOHOMHBIC IIPOMBIIIJIICHHBIC
pOOOTHI, KOTOpBIE YK€ CTadlM HSKOHOMHYECKH BBITOJHOM aJIbTEPHATHBON YEJIOBEUECKOMY TpYAY B
pacIupAIOIEMCS CIEKTPE OTPACIIEH.

Ilpakmuxa: JIabopaTtopHble pabOThl OCHOBaM 3JIEKTPOHHUKH. PaboTa ¢ masiibHBIM 000pYyI0BaHUEM.

Memoouueckue ykazanus

[lenp 3aHATHH — aKTyanu3alusd HUMEIONIMXCA 3HAHUM B OOJIACTH DIIEKTPOHHKU W POOOTOTEXHHUKH.
HOBTOpeHI/Ie M0 OCHOBaM DOJICKTPOHHMKH JOJDKHBI TMOAKPCIUIATHECA MPAKTHUYCCKHUMU IIpUMEpaMu.
[IpakThueckue 3aHATHS PEKOMEHIYETCS MPOBOJIUTH C HCIOJb30BAHMEM PA3JIMUHBIX 3JEKTPOHHBIX
KOHCTPYKTOpOB. Kpome sTOro, pedsta MOMKHBI HAYYUThCA PabOTaTh C MAasIbHBIM OOOpPYIOBAaHHEM W
MaKETHBIMH TJIATAMH.

Tema 3. Ynpasisiemble po0oThI
Bceero - 40 yacos. Teopus - 21 yacos. [IpakTuka - 19 yacos.



3ansaTue 3.1 3nakoMcTBO ¢ MoayJIbHOI miIaTgopmoii «KPAB».

Lenv 3anamus: Ilo3nakoMHUTHCS ¢ MOy IbHOU TIaTdopmoii «KPAB.

Teopusa: 3HAKOMCTBO C JeTalsIMM KOHCTPYKTOpa, BapuUaHThl KpeIuleHus aeraneil. Bo3zmoxxHocTH
matdopmel «KKPAB.

IIpakmuxa. Co0pka 6a30BOM JBYXKOJIECHOH MIATHOPMBI.

3ansrtue 3.2 Kondurypauus po6ora B 3aBHCHMOCTH OT peliaeMoii 3a1aqu.
Lenv 3anamusa: HayuuThbesl co3/1aBaTh pa3iMyHble BAPHAHTHI pOOOTOB B 3aBUCUMOCTHU OT pPeIllaeMoil 3a1auu.
Ilpaxmuxa: CO60pKa pa3IMYHbIX BAPUAHTOB JABYXKOJIECHOM MIaT(HOPMBIL.

3ansaTue 3.3 Tunel ABUrateseil, ycTAaHOBKa ABUrareJsiel Ha miaargopmy.

Lenv 3anamua: 1103HAKOMHUTBCA C pa3HBIMM TUIIAMM JBUTATE]ICH M BO3MOJKHOCTSMM YCTaHOBKHM HX Ha
mwiardopmy.

Ilpakmuka: MonynpHast miardgopMa IO3BOJISET YCTaHABIMBATh pPA3JIMYHbIE THUIBI JABUraTeieu, A
KpETJICHHSI KOTOPBIX €CTh COOTBETCTBYIONIUE AeTanu. /i pa3HbIX TUIIOB pOOOTOB MOXKET OKa3aThcs Ooiee
IPUBJICKATEIbHBIM  HUCHOJb30BAaHUE ONPEICNCHHBIX THUIIOB  JIBUTaTeliel, MO3TOMY HEOO0XOAUMO
MO3HAKOMHUTBCS C BOSMOKHBIMU BapHaHTaMH KpEIUICHUs ABUraTesneii Ha miardgopmy. Heodxoammo codbpats
JBYXKOJIECHYIO IIIaTGOopMy (YCTaHOBUTH Ha IIaT(opMy ABUTaTesId U OaTapeiiHble OTCEKH).

3ansaTue 3.4 YcraHOBKAa MaKeTHOM IIATHI M 3JIEMEHTOB

Lenv 3anamua: Hayants cobupars yueOHOTO podoTa.

Ilpakmuka: YctaHoBka Ha muiatrgopmy MakeTHOH OecraeuHoi tuiatel. [loaknmrodeHue ABUTartenei u
0arapeifHOro OTCEeKa, CO3/IaHUE «CaMOJIBIDKYIICHCS TEIEKKN», C BOZMOKHOCTBHIO CO3aHHUE MPOCTBIX CXEM
yIpaBJICHHS MTOCPEICTBOM MAKETHON OecriaeqHOM IIaThI.

3ausatue 3.5 Padora ¢ MakeTHOH MJIaToi
Lenv 3anamus: HayauTbcs MOACIUPOBATH MIPOCTHIE CXEMY Ha MAaKETHOM ILJIaTe.
Ilpakmuka: TlpakTudeckas pabora ¢ MakeTHOM miaToil. COOpKa MpOCTHIX CXEM Ha MaKETHOM IuiaTte.

3ansaTue 3.6 3rorosiieHne myabTa ynpasJjeHuss podoTom
Lenv 3anamua: Co3naHue MyabTa yIpaBICHUS.
Ilpakxmuxa: C60pKa MPOBOIHOTO MYyJIbTA YIIPaBJICHUS.

3ansaTue 3.7 [IpoBoaHoe ynpasJjienne podoTom.

Lenv 3anamua: HayduTbes ynpaBiasaTh pOOOTOM C IIOMOUIBIO ITyJIbTa YIIPABJICHUS.

Ilpakmuxa: Co31aTh TNPOBOAHYIO CHCTEMY YIpaBiieHHs poOoToM. PaccMOTpeTh pa3iauyHble CXEMbI
yIpaBieHus, UX JOCTOMHCTBA U HenocTaTtku. [IpakTudeckoe ynpasieHre poOOTOM IO MIPOBOAM.

3aunsartue 3.8 /IpaiiBep nBurarens. Tunsl aApaiiBepoB. YcraHoBka Ha miargopmy.

Lenv 3anamusa: Pabota c npaiiBepamu.

Ilpaxmuk:. Co3nanue cXeMbl yIpaBiI€HMs JABUTATEISIMU C TIOMOILBIO JpaiBepoB. YIIpaBlIeHUE MOTOpaMU
4yepes ApanBepsl.

3ansaTue 3.9 JieMeHTH HHAUKALNH, COOPKA, MOHTAK Ha IIaT(HOpMy
Lenv 3anamus: Hayautbes paboTaTh ¢ 2JI€MEHTaMHU UHANKAIIAN.
Ilpakmuxa: Co3nanue podoTa ¢ pa3IMYHbIMU JIEMEHTaMU CBETOBON MHIMKAIIUN U CUTHAIM3AIIUH.

3ansaTue 3.10 Tunsl koHTpOLIepoB ApayuHo. KpenuieHue KOHTposiepa Ha miatdopme
L]env 3ansamus: I3yduTh TUIIBI KOHTPOJUIEPOB U BaApHAHTHI YCTAHOBKHU UX Ha IIaTdopmy.
Ilpakxmuxa: YcraHoBKa Ha maT@opme apyuHO KOHTPOJUIEPOB PAa3HbIX THIIOB.

3aunsrtue 3.11 [IporpammupoBanue podora. J{BukeHune mno 3aJaHHOMY AJITOPUTMY.
Lenv 3anamus: VI3ydyeHne NpoCThIX aJrOPUTMOB JBUKEHHUE.



Ilpakmuka:  Co3nanue poOoTa, CIOCOOHOTO JBUTAThCS IO JKECTKOMY QJITOPUTMY U BBIMOJIHATH
3anporpaMMHUPOBAHHbBIC JCHCTBUA.

3ansaTue 3.12 Moay.b Bluetooth. Ilpuauun pa6oTsl, NoAKII0YeHHEe H MOHTAXK.
Lenv 3anamus: Iloznakomuthes ¢ MoaysieMm Bluetooth.
Ilpakmuxka: Coznanue poboTta ¢ ynpasieHuem o Bluetooth.

3ansrue 3.13 [Iporpamma ynpasJienusi. YcTaHoBka nporpammbl. Hactpoiika napamerpos.

Lens 3anamusa: JlucraHIIMOHHOE yrpaBieHue podorom no Blootuth.

Ilpakmuxa: YcTaHOBKa IpOrpamMMbl yrpaBieHusi podorom Ha Ttenedon. IlporpammupoBanue pobota,
HAcTPOHKa HJIEMEHTOB YIIPABJICHHUS.

3ansrue 3.14 lucTaHIMOHHOE YIPaBJieHHe POOOTOM

Lenv 3anamua: HayduThCsl TUCTAHIMOHHO YIIPABIATH POOOTOM.

Ilpakmuka: TpeHUPOBOUHBIC 3aHATHUS IO YIpaBieHHIO poOoToM. HayuuThest ynpaisitb poOOTOM ¢
TenedoHa WK TUIAHIIIeTa.

3ansTue 3.15 Po6or aus copeBHOBaHuii «@yT00J1 poOOTOB)»

Lenv 3anamus: Coznanue podoTa st copeBHOBaHUN «DyT00I pOOOTOBY.

Ilpakmuka: Coopka pobota. Pasnmuynpie BapuaHThl KOHCTPYKIIUH pOOOTOB i copeBHOBaHUN «DyTOOI
poOOTOBY.

3anstue 3.16 IlporpammupoBanue podora s copeBHoBanui ""@yr00.1 podoTOB' .
Lenv 3anamua: CoznaHue NporpaMMsbl JJisl yIipaBjieHHs! poOOTOM.
Ilpakmuka: OTnagka mporpamMmbl yrpaBieHHs] poOOTOM.

3ansrtue 3.17. Ynpasiaenue pooorom. IlpaBuia copeBHOBaHUiA.
Lenv 3anamus: I3ydenue npaBuii copeBHOoBaHUM «DyTO0I pOOOTOBY.
IlIpakmuxka: TpeHUpOBKH 10 yrpasiieHU0 poOoToM. CTpateruu urpsl. IrpoBbie CXEMBI.

3ansaTue 3.18 PoboT niis1 copeBHOBaHMH «3axBat (uiaray».

Lenv 3anamus: Co3gaHue poboTa Jyisi COpEBHOBaHMM «3axBat Quiaray.

Ilpakmuxa: C6opka poboTa. Pa3nuuHble BapHaHThl KOHCTPYKIMHA poOOTOB sl COPEBHOBaHHMM «3axBar
(bnaray.

3aunsartue 3.19 [IporpammupoBanue podoTa 1Jis copeBHOBaHMi «3axBaT duiaray
Lenv 3anamusa: Co3qanue NporpaMMsbl AJIsl YIPABICHHUSI pOOOTOM.
Ilpaxkmuka: Otnaaka nporpamMmbl yIpaBieHHs] pOOOTOM.

3ansaTue 3.20 Ynpasienue podorom. IlpaBuia copeBHOBaHMId.
Llenv 3anamusa: VI3yueHue npaBuil COpeBHOBaHUH «3axBar ¢iaray.
Ilpaxmuxka: TpeHupoBKHU 10 ynpasieHUI0 podorom. Pabora B komaHze.

Memoouueckue ykazanus

Ilenp 3aHATHH — HAYYHTHCS CO3/1aBaTh TMPOCTHIX YIpaBIsieMbIX poOoToB. Hapa®oTka mpakTHYeCKUX
HaBBIKOB T10 IMCTAHIIMOHHOMY YIIpaBlieHuI0 pobotamu. [IpakTudeckne 3aHsITHS 10 YIPaBICHUIO POOOTaMH
PEKOMEHJIyeTCsl MPOBOAUTH B BHUJIE TPEHUPOBOK B COOTBETCTBUM C PEIJIAMEHTOM COOTBETCTBYIOIIUX
COPEBHOBAHUI.

Tema 4. ABTOHOMHBIE PO0OTBI
Bcero - 72 yacos. Teopus - 28 yacos. [IpakTuka - 44 yaca.

3ansaTue 4.1 Jlatuuku kacanusi. Tunsl 1atunkos. Kpensenmue.
Lenv 3anamua: VI3ydeHne pa3iInyHbIX TUIIOB JATYUKOB KACAHUs.
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Ilpakmuka: Y craHoBKa JaTYUKOB Ha miaTdopMy. Pa3nnyHbie BapuaHThl YCTAaHOBKH.

3anstue 4.2 Pooor «bpoasira».
Lenv 3anamus: Cosznath pobota «bpomusry.
Ilpakmuxka: C6opka pobOTa ¢ JaTYNKAMU KaCaHHS.

3anstue 4.3 [IporpammupoBanue podora.

Lenv 3anamua: Hayautbest mporpaMmupoBaTh podoTa «bpoasary»

Ilpakmuka: Co3gaHue nporpaMMbl YIpaBieHHs POOOTOM IO Pa3IM4YHBIM alIrOpUTMOM. Bo3moxHOe
pelleHre: Hayalo LUKJA - JBWKEHHE 10 cpadaThIBaHMs JaTYMKa KacaHUs — OThE3J Ha3aJ — pa3BOpOT Ha
HEKOTOPBIi, 3apaHee 3alaHHbIN YToJl — KOHEll LIUKJIA.

3ausatue 4.4 Padora ¢ LCD-nucniieem

Lenv 3anamus: Hayautbes pabotats ¢ LCD-qucruieem.

Ilpakmuxka: 3nakomctBo ¢ LCD-nucnneem. IlporpammupoBanue LCD-aucmiies ¢ moMoripo OUOIUOTEK U
6e3 OuOIMOTEeKH.

3aunsnrtue 4.5 Taiimep. PadoTa ¢ Talimepom.
Lenv 3anamusa: W3y4uTs TpUHIUIBI paOOTHI IPOTPAMMHUPYEMBIX TaHMEPOB.
Ilpakmuxka: Co3anue mporpaMM C HCIIOJIb30BaHUEM TaiiMepoB, paboTa ¢ OubIMoTeKaMu. .

3ansnrtue 4.6 [IporpamMupoBanne po6oTa Ha JBUKEHHE 110 32ITAHHOMY BpeMEHH.
L]env 3anamusa: Hayuutbes paboTaTh ¢ TaMEpamH.
Ilpakmuxka: Co3nanue mporpamMmsbl yIpaBieHUs: pOOOTOM, TBUXKEHUE 110 BPEMEHHU.

3ansartue 4.7 JaTuuxu ocBemieHHOCTH. [IpuHIMI elcTBUS, MOHTAXK.
L]env 3anamus: 1103HAKOMUTBCS C PA3IMUYHBIMU TATYMKAMH OCBEIICHUS.
Ilpaxkmuka: Vicrionb30BaHUE JATYUKOB OCBEIICHUS, YCTAHOBKA JIATYMKOB HA IIaTGopmy podora.

3ansaTue 4.8 [IporpamMupoBanmne podoTa Ha IBHKEHHE 110 JIMHUM.
Lenw 3anamua: CoznaHue poOdOTa JBMXKYILETOCs 10 JTUHHH.
Ilpaxkmuka: 3amep ocemieHHOCTH. Co3/1aHuE U OTJIaJIKa IPOrpaMMbl YIPaBIEHUSI.

3ansrtue. 4.9 IlpoxoxkaeHne nepeKpecTKOB U OTBETBJIEHUIA.

Lenv 3anamua: Hayunts poO0Ta IPOXOIUTH MEPEKPECTKH U OTBETBIICHUS.

Ilpaxkmuka: Mogudukaius ynpasisiouiel mporpaMmmsl JUIsl IPOXO0XKIEHUS IEPEKPECTKOB U OTBETBIICHUH.
CKOpOCTHOE NPOXOKIAEHUE TPACCHI.

3ansaTue 4.10 MamuHHoOe 3peHune
Lenv 3anamus: 1103HAKOMHUTBCS ¢ MAILIMHHBIM 3PEHHUEM.
Ilpakmuxka: Vicnons30BaHUE MAITUHHOTO 3pEHUs Il poOOTa ABMKYIIETOCS M0 JIMHUU.

3ansaTue 4.11 Po6or pis copeBHOBannii «KeriabpuHr»
Lenv 3anamus: Co3ganue podoTa 11t copeBHOBaHMM «KeTappuHT
Ilpakxmuxa. Vicnions3ys mnatrpopmy «KPAB» coznate poboTa, anst copeBHOBaHUN «KersIbprH.

3ansaTue 4.12 Ilporpammupopsanue podora 11 COpeBHOBaHUI "'KerJbpUHT"
Lenv 3anamus: Co3aanue ynpapisionend MpoOrpaMmbl.
Ilpaxmuxa: Co3naHue nporpaMMsl Juis poboTa.

3ansaTue 4.13 Otaagka nporpammel. [IpaBnia copeBHOBaHUIA.

Lenv 3anamua: OTaaauTh NPOrpaMMy yIpaBiIeHUs] pOOOTOM.

Ilpakmuka: VI3yuenue perjameHTta copeBHOBaHMI. OTiiagka mnporpamMmbl, IPOBEPKA PA3IUYHBIX
AJIITOPUTMOB.
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3ansTue 4.14 /laTunk nBera.

Llenv 3anamus: ViccnemoBannue naTyvKa LBETA.

Ilpakmuka: V3yuuts npuHUUIBl paboThl AaTyukoB BeTa. Co3laHue MpPOrpaMMbl C HCIOJIb30BAaHUEM
JaTYHKa I[BETA.

3ansTue 4.15 YabTpa3ByKoOBOH JaTUYMK
Lenv 3ansamusa: VI3ydeHne yapTpa3ByKOBBIX JATYMKOB PACCTOSIHUSL.
Ilpaxkmuka: Tpuniun pa6otsl qaturka. Co3nanue nporpamMmm ¢ UCIOb30BaHUEM YIIbTPa3BYKOBOTO AaTYUKA.

3ansitue 4.16 [IpumeHenue yJbTPa3BYKOBOI0 JaTYMKA B po00Te /ISl COPEBHOBAHUN «KETJIbLPUHI»
Lenv 3anamusa: IpakTuueckoe NPUMEHEHHUE YIbTPa3ByKOBOI'O AATUUKA.

Ilpakmuka: Cozpmanne mnporpamMmbl  YOpaBlieHHs poOOTOM [UIsi COPEBHOBAHUM «KETJIBPUHT» C
IIPUMEHEHHUEM YIBTPa3BYKOBBIX TATYUKOB.

3ansaTue 4.17 PernnamenT copeBHoBaHuii ""Cymo"
Lenv 3ansamus: T1o3HaKOMUTBCS ¢ COpeBHOBaHUAMU «CyMO»
Ilpakmuka: VI3ydenue periiaMmeHTa u 0COOCHHOCTEN copeBHOBaHUN «Cymo»

3ansnrtue 4.18 PasnoBuaHoctTu po6oToB AJisi copeBHoBaHuii ""Cymo"

Lenv 3anamus: T103HAKOMUTBCS ¢ pa3IMUYHBIME pOOOTaMHU ISl COpeBHOBaHUN «CyMOY.

Ilpakmuka: WV3ydyeHue pa3auyHbIX KOHCTPYKIMS pPoOOTOB g copeBHoBaHUUM «Cymo». Bpioop
KOHCTPYKLIUHU poOoTa.

3anstue 4.19 Coopka podora 11 copeBHOBaHuil «Cymo»
Lenv 3ansamus: Coopka podoTa it copeBHOBaHUH «CyMO».
Ilpakmuxka: VI3yuenue pa3nuyHbIX KOHCTPYKIHS POOOTOB Ui COpeBHOBaHUMN «CyMO»

3ansrtue 4.20 IIporpammupoBanue podora 1iis copesHoBanuii ""Cymo"

Lenv 3anamus: HayauThbes mporpaMMupoBaTh poOoTa Jjisi cCopeBHOBaHUM «CyMoO».

Ilpakmuka:  V3ydeHue  pasNUYHBIX  QITOPUTMOB  TOBedeHUss  pobota.  Breibop  cTpareruu.
[IporpammupoBanue poOOTOB It cCOpeBHOBaHUM «CyMO.

3ansaTue 4.21 TectupoBanne KOHCTPYKI UM podoTa

Llenv 3anamusa: IIporecTUpOBaTh KOHCTPYKLUIO pOOOTA.

Ilpakmuxka: VI3ydueHue JOCTOMHCTB W HEJAOCTATKOB BBIOpaHHOW KOHCTpyKIHMH pobOoTa B Qopmare
TPEHUPOBOYHBIX IIOEIUHKOB, B pAMKaxX MOJrOTOBKU K COPEBHOBAHUAM «CyMO».

3ansaTue 4.22 OT1aaKa NPOrpamMMmBsl.

Lenv 3anamua: OTaaauTh NPOrpaMMy yIpaBlIeHUs] pOOOTOM.

Ilpakmuka: VI3ydeHne JOCTOMHCTB M HEJOCTaTKOB HAIIMCAHHOW ITPOIPaMMBI, 110 BO3MOXKHOCTH YCTPAHEHHE
BBISIBJICHHBIX HEJOCTAaTKOB po0OoTa B (opMare TPEHUPOBOUHBIX IOEIUHKOB, B paMKax IOATOTOBKH K
copeBHOBaHMAM «CymMo».

3ansaTue 4.23 Po6ot pis npoxo:xkaenus «Ilosiocsl npensitcTrBuii»

L]env 3anamus: CKOHCTpYUPOBATh POOOTa JJI MPOXOKICHUS «TI0JIOCHI MPEMSTCTBUM»

Ilpakmuxa: VI3yyeHue KOHCTPYKUMH poOOTOB, IMpeJHa3HAUYEHHBIX Ui MPOXOXKICHHUS MOJIOCHI
npenstcTBuid. Beibop koHcTpyKinu podota. Coopka podoTa.

3anstue 4.24 IllporpammMupoBanue podoTa sl NOJ0CHI MPENSATCTBUIA.
Lenv 3anamus: CoznaHue MPOrpaMMbl yIIpaBIeHHUs] pOOOTOM IS TPOXOKACHUSI «TIOJIOCHI MPEMSTCTBUI
IIpakmuxka: 3anporpaMMHUpOBaTh PoOOTAa IS TPOXOKICHHSI TOJIOCHI MPETSITCTBHIA.

3ansaTue 4.25 TecrupoBanue u oT/1aKa podoTa.
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Lenv 3anamusa: IIporecTupoBaTh poOOTA I NIPOXOKICHUS «IIOJIOCHI TPENATCTBUI
Ilpakmuxa: TIpoxoxJeHHE TOJOCHl MpPENnsATCTBUH. BrIBIEHHE HETOCTAaTKOB po0OTa W yCTpaHEHHE
BBISIBJICHHBIX HEJJOCTATKOB.

3ansitue 4.26 Po060oT 1J11 NpoXoKIeHUs JAOUPUHTA.
Lenv 3anssmus: CKOHCTPYHUPOBATH POOOTA IS IPOXOKICHHUS «JTAOUPHHTA.
Ilpakmuxka: C6opka pob0OTa, IPOXOXKICHUE JTAOUPUHTA.

3ansitue 4.27 [llporpammupoBanue poooTa 1Jisi MPOXO0KIAEHHsI JIAOMPHUHTA.
Lenv 3anamua: CKOHCTPYHPOBATh POOOTA JUIS MIPOXOKICHHS «TAOUPHHTAY.
Ilpakmuxka: C6opka pob0oTa, IPOXOXKICHUE JTAOMPUHTA.

3ansitue 4.28 TectupoBanue M 0TJIaJAKa podoOTA.
Lenv 3ansamus: TIpoTecTrupoBaTh pobOTA IS MPOXOXKACHUS TAOUPUHTA
Ilpakmuxka: TlpoxoxneHue naOupuHTa. BpIgBIeHHE HEOOCTaTKOB poOOTAa U YCTPAHEHHE BBIABIEHHBIX
HEJ0CTaTKOB.
Memoouueckue ykazanus

B nporecce 3aHsTHii 10 3TON TeMe pedsaTa N3y4aroT pa3iMuHble KOHCTPYKLIMU aBTOHOMHBIX POOOTOB
JUIS pelIeHHs Pa3NUYHbIX 3aj7lad, OCBAaMBAIOT S3bIK IporpammupoBanus C++ u ydaTcss MHOIKIIOYATh
pa3IMyYHbIE Wbl U KOMIOHEHTHI K KOHTPOJUIEpY APAYHHO.

3aHATUS COCTOSAT M3 JIBYX 4YacTeil, mepBas IOJOBHHA 3aHATHUS OTBOAMUTCS IO/ TEOPETUUYECKHE
OOBSICHEHUS, KOTOPbIE 0053aTENBbHO JIOJKHBI COIPOBOXKIATHCS JIEMOHCTPALMEH KOHKPETHBIX HPUMEPOB.
Teoperuueckue 3aHATHS 00s3aTeNbHO JODKHBI BKJIIOYAaTh B CeOsl OTPUCOBKY (YHKIIMOHATIBHBIX U
IMPUHIUIIHAJIBHBIX CXEM, a4 IPUMEPLI IPOIrpaMM J0JIKHBI 3alTUChIBATLCA B pa60t1y10 TCTpalb.

Bropas gacTe — mpakTHueckas, Heo0XoauMa IS 3aKperIeHHs TOTyYeHHBIX 3HaHUN Ha mpakTuke. Ha
MPAKTUYCCKUX 3aHATHAX PEKOMCHAYCTCA, KPOME BLIITOJHCHHA y‘Ie6HI)IX 38,IL21HI/Iﬁ, JaBaTb BOSMOXXHOCTb AJIsA
CaMOCTOSITENIFHOM TBOpUECKOW pabOThl, HAmpUMep, ONTUMHU3UPOBATH KOJ MPOrPaMMbl HIIM H3MEHHUTH
JIOTUKY pabOThl YCTPOICTBA.

[To okoHYaHMM 3aHATHIA 110 JAHHON TEME Y4allluecs JOJKHBI ObITh TOTOBBI K CO3JaHUI0 COOCTBEHHOTO
TBOPUYECKOT'O MPOEKTA.

Tema 5. Coznanue coOCTBEHHOr0 TBOPYECKOI0 IIPOEKTA ¢ NpUMeHeHneM miargopmbl Arduino.

3ansaTue 5.1 PazpaGoTka TexHMYecKOro 3aaHus

Pazpabotka nmpoekra, 000CHOBaHHE €ro HEOOXOJUMOCTH U MOCIEAYIOIAs peaan3arysl.

Llenv: TlpuMeHUTHh TOJMYYECHHBIC paHee 3HAHUS JUIA CO3JAHHWS COOCTBEHHOTO MPOEKTa. 3HAKOMCTBO C
MPOEKTHBIM MOAXO0I0M JJISl peajin3alluy MOCTAaBICHHBIX 1IeJU U 3aj1ay.

Ilpakmuxka: Pa3paboTath TEXHUYECKOE 3aJaHHe, TPU OTOM B MPOEKTE JOJDKHO OBITH HCIIOJIIB30BAHO
HECKOJIbKO Mopaynei. Pa3pabortars Onok-cxemy ycrTpoiictBa. Pa3paboTaTh NpUHIMIHANIBHYIO CXEMY
YCTPOMCTBA.

Cooeporcamenvuvie 2nemenmol. Pexomenpauuu: IloHsATHe o mpoekTe, LenH, 3aaadax, OOOCHOBaHUH,
WUTOTOBOM paboTe

Odicudaemvie pe3yrbmamol

IIpeomemHnple: HadaIbHOE TPEICTABICHUE O IPOSKTHOM TIOJIX0/IE, MaTepHaIax M Crioco0ax padOThI ¢ HUMH,
IPOrpaMMUPOBAaHUH, ABTOMATH3AIHH.

Memanpeomemusvie: ymeHUE CcOOUpaTh KOHCTPYKIIMM COOCTBEHHOW pa3paOOTKH OT WJAEH 10 TOTOBOTO
MPOAYKTA C UCIIOJIB30BAaHUEM ITPOEKTHOTO MOX0/1a.

3anstue 5.2 Co3nanue podoTa cOOCTBEHHOI KOHCTPYKIIUH
Lenv: Co3naTh ACHCTBYIONIYIO MOJIETh pOOOTa.
Ilpakmuxa: Pa3paboTaTh KOHCTPYKIIMIO POOOTA, COOTBETCTBYIOLIYIO TEXHUUECKOMY 33aHUIO.

3anstue 5.3 [IporpammupoBanue podora.
L]ens: Co3anue mporpamMMbl YIpaBJIeHUS.
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Ilpakmuka: Pa3zpabotath mporpaMMy yIpaBlieHUs pOOOTOM, COOTBETCTBYIOUIYIO TEXHHUECKOMY 3a/IaHUIO.

3ansarue 5.4 3ammTa NpoekTa
L]env: Paccka3aTh O CBOEM IIPOEKTE

Ilpakmuxka:

3ansaTue 5.5 [lepcneKTUBBI COBpEeMEHHOI POOOTOTEXHUKH
L]ens: PacckazaTh O COBPEMEHHBIX TEHICHLUAX B POOOTOTEXHUKE.
Ilpakmuxa: OOCyXICHHE COBPEMEHHOW pPOOOTOTEXHUKH, HOBBIX HAIPABICHUNW B POOOTOTEXHUKE,
IIPUMEHEHHE POOOTOB M aBTOMATU3aLUsl IPOU3BOACTBEHHBIX ITPOLIECCOB.

Tema 6 UTorosoe 3ansitue

[Togsenenue uToros roja. PekoMeHmanuu 1o gajabHemeMy o0ydenuto. HarpaxaeHue ydanumxcs.

1.5 YyeOusblii mjian

JIOTIOJIHUTEIBHON 0011e00pa30BaTeIbHON 001IEpa3BUBAIOLICH TPOrpaMMBbl

«PoboTtorexuuka. (Arduino)»

[Tpenmet: pobOTOTEXHUKA

Oowee N3 Hux
Ne | HaummeHoBaHuUe pa3jiesioB U m DopmbI
KOJIH4€eCTBO
n/n TeM TeopHsl | MPAKTHKA | aTTeCTAlMU/KOHTPOJIS
4acoB
BBoaHoe 3ansiTue
1 A 2 2 0
Beenenne. HHcTpykTak 1o
11 2 2 0
TB. [Ipodeccun Oyaymiero
2 | AKTyaJam3anusi 3SHAHHI 0 0 0 Ornpoc
21 Anna_paTHa;{ mwiatopma 2 1 1
Arduino
2.2 | Cpena pa3paborku Arduino 2 1 1
2.3 | g, KOMIIOHEHT, MOJTYJTh 2 1 1
24 SHeKTqueCKaiI 1EIb, 2 1 1
DJIEKTPUICCKUH TOK
JIEMEHTHI TUTaHus, Oatapeu
25 | Dneme » barape 2 1 1
U aKKYMYJISITOPBI
Pesuctop. 3akon Oma s
2.6 | momHOM LIEITH. Muon, 2 1 1
CBETOAMO, GOTOIUOL.
27 00630p POOOTOTEXHUKH. 2 1 1
CoBpeMEeHHOE COCTOSTHHE.
3 | YopasasieMble pod0THI 0 0 0 TectupoBanue
31 3HaKOMCTBOV C MOZIYJBHOU 2 9 0
miatpopmoit «KPAB»
Kongurypauuss pobGora B
3.2 | 3aBUCHMOCTH OT pelIaeMoii 2 1 1
3a1auu.
33 Turmsl nBUrareneu, ycraHoBKa 2 1 1
' JIBUTATENeH Ha matdopmy.
TAHOBKAa MAaKETHOW TIUIAThI
3.4 | YeTamo eTHO 2 1 1
Y DJIEMEHTOB ITUTAHUSI.
3.5 | Pabora c makeTHoIi matoi 2 1 1
3.6 | MsroTtoBnenune MyJIbTa 2 1 1

[IponemoHcTpupoBaTh pabOTy CHPOEKTHPOBAHHOTO poOOTa, TMOKa3aTh COOTBETCTBUE
KOHCTPYKIIUU TEXHUYECKUM YCIIOBHUSM.
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yrIpaBjieHUs] pOOOTOM

37 IIpoBonHOE YIIPaBJICHUE 2 1 1
poboTom.
Hpaiisep nBurarens. Tunel

3.8 | npaiiBepoB. YcCTaHOBKa Ha 2 1 1
mwiatdopmy.
DJIEMEHTHI WHIUKALAH,

3.9 | coopka, MOHTaX Ha 2 1 1
wiathopmy
Tumbt KOHTPOJUIEPOB

3.10 | ApayuHo. Kpemuenue 2 1 1
KOHTpOJUIEpa Ha miatdopme
[TporpammupoBanue pobora.

3.11 | J/IpmwkeHue 10 3aqaHHOMY 2 1 1
QITOPUTMY.
Monyns Bluetooth. ITpunaIun

3.12 | pa®oTBl, TOIKIIOYCHUE H 2 1 1
MOHTaX.
IIporpamma YIPaBJICHUS.

3.13 | YcranoBka MIpOrpaMMBI. 2 1 1
Hactpoiika napametpos.

314 JIMCTaHIIMOHHOE YIpaBJICHHUE 2 1 1
poboTom

315 PoGor s copeBHOBaHUI 4 1 3
«Dyt00s1 pOOOTOB»
[TporpammupoBanue pobota

3.16 | na copeBHoBanui "®dyTdoN 4 1 3
po60TOB"

317 VYnpasieHue pO?OTOM. 2 1 1
IIpaBuna COpeBHOBAHMIA.

318 PoGor 1 copeBHOBaHUI 2 1 1
«3axsar dara»
[TporpammupoBanue poboTa

3.19 | i1 copeBHOBaHWH «3axBaT 2 1 1
dmaray

320 VYnpasnenue pO(}OTOM. 2 1 1
[TpaBuiia copeBHOBaHUIA.

4 | ABTOHOMHBIE POGOTHI 0 0 0 KonTtponpHOe 3a/1aH1Ee

41 Jatunkum  kacaHusi.  Tumsl 2 1 1
natyukoB. Kperuienue.

4.2 | Pobot «bpossiray. 2 1 1

4.3 | IlporpamMupoBanue podora. 2 1 1

4.4 | Pabora ¢ LCD-gucmieem 2 1 1

4.5 | Taiimep. PaboTa c Talimepom. 2 1 1
[TporpammupopBanue poborta

4.6 | Ha JIBIDKEHHUE MO 33aJaHHOMY 2 1 1
BpPEMEHH.

47 Jatauku vOCBeH_IeHHOCTI/I. 2 1 1
[TpuHIMIT NEHCTBHUS, MOHTAX.
[TporpammupoBanue pobota

4.8 | Ha [OBWXKEHUHE 110 JIMHUM. 2 1 1
3amep OCBEIIEHHHOCTH.

4.9 | IlpoxoxaeHne NepeKpecTKOB 2 1 1
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U OTBETBJIICHUH.

4.10 | MammHHOe 3peHHe. 2 1 1

411 PoGor nans copeBHOBaHMit 5 1 1
«Kernbpuary
[TporpamMupopBanue podora

4,12 | nug COPEBHOBaHUI 2 1 1
"KernbpuHr"

413 OTtnaaka HPOrpaMMBl. 2 1 1
IIpaBuna COpeBHOBAHMIA.

414 Hartuuk nBera. IlpuHimn 2 1 1
paboTHI.

415 VYI1bTpa3ByKOBOH JaTYUK. 5 1 1
[Tpuniun paboTsl
[Ipumenenue

416 | Y'BTPA3BYKOBOTO JaT4MKa B 2 1 1
poboTe s COpEeBHOBaHMMH
«KETJIbPUHT»

417 'I"ernale'eHT COpPEBHOBaHUI 5 1 1
Cymo

418 P%HOBHHHOC"{I/{' p0603013 Ui 5 1 1
copeBHoBaHuil "Cymo

419 Coopka 13060Ta JUTST 4 1 3
copeBHOBaHUH «Cymo»

4.20 HpOI‘paMMI/IpOBaHE/IS poq?Ta 4 1 3
Juis copeBHoBaHui "Cymo

491 TectupoBaHue KOHCTPYKIUHU 2 1 1
pobota

4.22 | Otnagka nporpamMMel. 2 1 1

423 PobGor  nna MPOX 0K JICHUA 4 1 3
«ITosocel MpensTCTBHI»

424 [TporpamMupoBanue pov60Ta 3 1 2
JUTSL TIOJIOCHI TIPETISITCTBHA

4.05 TectupoBanue W  oOTiIaaKa 2 1 1
pobota

426 PoGor s mpoxoxkaeHus 4 1 3
naOupUHTa
[TporpammupoBanue pobota

4.27 | nna MIPOXOXKACHUS 3 1 2
nabupuHTa

428 TectupoBanue W  OTJIagKa 2 1 1
pobora
Co3nanne COOCTBEHHOT0 TBopYeckuil NpoOeKT
TBOPYECKOT0 TMpoeKTa ¢

5 0 0 0
NpUMeHeHHeM MJIaT(opMbl
Arduino

51 PazpaboTka  TEXHMYECKOIO 2 1 1
3aJaHHS

59 Coznanue § pobota 4 1 3
CcOOCTBEHHOM KOHCTPYKLIUHU

5.3 | [IporpammupoBanme poboTa 4 1 3

5.4 | 3amuTa npoekTa 2 1 1

55 [lepcnekTHBBl COBPEMEHHOMN 2 1 1

POOOTOTEXHUKH
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6 HTorosoe 3ausaTue 2 2 0

Bcero uacos: 144 67 77

1.6 Ilnanupyemble pe3yJabTaThl

Ilpeomemnvie:
¢ chopMHPOBAaHHOCTH 0A30BBIX 3HAHHI 00 OCHOBHBIX IMPUHIIMITAX ¥ 3aKOHAX MEXAHUKHU H POOOTOTEXHUKH,
® 3HAHHME OCHOB AJIEKTPOHUKHU, KOHCTPYUPOBAHUS paJHOaNIapaTyphl;
e [IpaBWJIbHOE OOpaIlleHNE C UHCTPYMEHTAMHU, B COOTBETCTBUU C MMPaBUIAMU TEXHUKH 0€30MaCHOCTH;
® YMEHHE CaMOCTOSITEIIbHO COOUPATH ANEKTPOHHOE YCTPOHUCTBO 10 €ro MPUHIUITHAIBHON CXeMe;
® YMEHHE COCTABIIATH AITOPUTMBI pabOThI YCTPOUCTBA U MUCATH MPOCTHIE IPOTPAMMBI;
e yMeTh paboTaTh Ha KOMIIBIOTEPE C OCHOBHBIM MAKETOM MPOrPaMM;
e yMeTbh paboTaTh ¢ NasIbHBIM 00OPYIOBAaHUEM U IPYTUMH UHCTPYMEHTAMHU;
MemanpeomemHuuie:
e OBjaJieHUE OOIIey4eOHbIMA HaBBIKAMH, CBS3aHHBIMH  C TIOMCKOM, OOpabOTKOW HH(pOpMAIUU U
MPEJICTABICHUEM PE3yJIbTAaTOB CBOCH JCSITEILHOCTH;
® Pa3BUTOCTH IMO3HABATEJBHBIX IMPOIIECCOB: MAMATH, BHUMAHUS, MBIILIICHHS, BOOOPKEHHUS, MOTHBAIIUU
[IPU U3YYCHUH OTAETIBHBIX MPEIMETOB HIKOJIBHOTO KypCa;
Jluunocmmnuvie:
® YCUIYHMBOCTb, YIIOPCTBO, aKKYPATHOCTh, TPYAOIt00UE (JOBEACHUE HAYATOIO Jieja 10 KOHIIA);
® HaBBIKM PAOOTHI B KOJJICKTUBE CBEPCTHUKOB; KYJIbTYPa PEUU U OOIICHHUS.

PA3JIEJI 2. KOMILIEKC OPTAHU3AIIMOHHO-IEJATOT'MYECKHUX YCJIOBUM
2.1 KanennapHblii y4eOHbIH rpaduk
Pexxum opraHm3anuy 3aHATHH TO JAaHHOM aJanTHPOBAHHOW JOTOJHUTEIFHOW 0011e00pa3oBaTeIbHON
oOmiepa3BUBAIOICH MporpaMMme OIMpeeNseTcss KaJleHIapHbIM y4eOHBIM TpaUKOM U COOTBETCTBYET
HOpMaM, YTBEpKACHHBIM «CaHUTapHO-3IHIEMUOIOTHICCKUE TPEOOBaHMS K OPTaHU3AIUSIM BOCIHTAHUS H
oOyueHus1, OTIbIXa U 03[I0POBIICHUs AeTei u Monoaexu» Ne28 ot 28.09.2020.

I'on Bcero y4eOHBIX Heenb KomnnuecTBo yueOHBIX 4acoB Pexxum 3ansTuit

o0y4eHus

2023-2024 36 144 2 pa3 B HEZIEIO 10
2 y4eOHBIX Yaca

Hauano y4eOHbIX 3aHATHH 111 0Oyuaroumxcs (B TekyuieMm yueoHom nepuosae) - 01.09.2023 r.
OxoHuanue (B Tekymiem yueoHoMm nepuoze) — 31.05.2024 r.
[TpomomkuTETLHOCTh YU€OHOTO rojia - 9 Mec.
KomnnyectBo 4acos B rog — 144 4.
2.2 YcaoBus peajin3anuu NporpaMmsbl
JIyist ycrienmHoM peaau3aiuy JaHHOW TPOrpaMMbl HEOOXOIUMBI CIICTYIOIIUE YCITOBUS:

Oprann3annoHHO-MeTOANYeCKoe o0ecredyeHne

ITpu peanuzanuu JONMOJHUTENBHOM 00II€00pa3oBaTebHON 00IIEepa3BUBAONIEH MpOrpaMMbl B Ipoliecce
00yuYeHUs UCTIOIB3YIOTCS CIIEAYIONINE TUTAKTUYECKUE TPUHIUIIBL:

ITpuHIMD CBSA3K 00yUYEHUs C IPAKTUKON — ydeOHBIN Mporiecc HeOOXOJUMO CTPOUTh TAKUM 00pa3oM, YTOObI
JNeTH 3HalIM, KaKk TPUMEHSITh W HCIOJB30BAIM TIOJYyYEHHbIE TEOPETUYECKHE 3HAaHUS B PpELICHUU
MPAaKTUYECKHX 3a]ad (IpUyeM, He TOJIBKO B Ipoliecce 00yUYeHHUs, HO U B pealbHOU JKU3HU), a TAKXKE YMEIH
aHAJIM3UPOBaTh M NPEe0oOpa30OBbIBATh OKPYKAIOIIYIO JEHCTBUTEIBHOCTh, BbIpaOaThiBas COOCTBEHHbIE
B3TJISA B

[IpyHIMI cHCTEMaTUYHOCTH M MOCJEAO0BATENbHOCTU — COZAEpk aHHe O0O0ydeHHs HEOOXOAMMO CTPOUTH B
OIpeJIeIEHHOM JIOTUKE (TIOpSIKE, CUCTEME).

[IpyHIMI JOCTYOHOCTH — COJAEpKaHME M M3ydeHUE MPOrpaMMHOI0 MaTepuajia He JOKHO BbI3bIBATh y
peOsAT MHTEIIEKTYalbHbIX, MOPAJIbHBIX, (PU3UUECKUX MTEPETPY30K.
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ITpuHIMT HAIIAHOCTH — B X0/1€ 00YyYEHMsI HY’)KHO MaKCHMAJIBHO «BKJIFOYATh» BCE OPraHbl YyBCTB peOCHKa,
BOBJIEKATh MX B BOCIIPHUATHE M MEPepadOTKy MOTydyeHHOH nHpopMaiyu (T.e. mpu 00y4eHUH HEJOCTAaTOYHO
TOJIBKO pacckas3aTh JETSAM O NpeaMmere (U3IenuH), a cleayeT AaTb BO3MOXKHOCTh HAOJIOJaTh, U3MEPATH,
TpOraTh, IPOBOJUTH OIBITHI, UCIIOJIb30BATH [TOJIyUEHHbIE 3HAHUSI U YMEHHUS B IPAKTUUECKON JESATEILHOCTH).
ITpyHIMTO CO3HATENBLHOCTH U aKTUBHOCTH — PE3YyJbTATOB OOYYEHUs MOYKHO JIOCTUYb TOJIBKO TOI/a, KOTJa
JeTH TOHMMAIOT TOCJIEIOBATEIBHOCTh PabOThI, UMEIOT BO3MOXKHOCTh CAMOCTOSITEIIHbHO IUIAHUPOBATh H
OpPraHU30BBIBATh CBOIO JIEATEIILHOCTh, YMEIOT CTaBUTh MPOOJIEMBl U UCKATh IMYTH UX pelieHus. JJoOuThces
AKTUBHOCTH U CO3HATEJIBHOCTH JAETEU B IPOLECCE YUYEHUS MOXKHO, €CIIU:

- IIPU ONPEICIICHUN COACpXKaHUS INPOrPaMMHOIO MaTepuajga YYTEHbl aKTyallbHbIE WHTEPECHl U
MOTPEOHOCTH JICTEH;

- yyaliuecs: peryjsipHO BKIIIOYAIOTCS B pellleHHe NPOOJEeMHBIX CHUTyalluil, B IpoOLEcC IOUCKA U
BBITNIOJTHEHUS PAKTUYECKUX 3a/1a4;

- MaKCHUMaJIbHO AaKTUBU3MPOBaH IIpolecc 00ydeHus (MCIOJIb3YHOTCSI HUIpoBble (GOpMbI paloThI,
MHTEPAKTUBHBIE METO/IBI).

ITpyHIMO OPOYHOCTU — IMOJIyYEHHbIE JAETbMHU 3HAHUS IOCTOSHHO NPUMEHSIOTCS B MPAKTUYECKOM padore.
[IpoyHOCTH 3HAHMI MOYKHO 1OCTUYb, €CIIN:

- B IIpoliecce 00y4eHus: peOCHOK MPOSIBIISLI T03HABATEIbHYIO aKTUBHOCTb;

- IPOBOAWINCE B HEOOXOJUMOM KOJHUYECTBE U IOCIEAOBATEIBHOCTH CHEIHAIBHO IMOJ00paHHbIE
YIPaXXHEHHsI Ha IOBTOPEHHUE U3YYEHHOIO MaTepuaa;

- CUCTEMATUYECKU IIPOBOJAUTCS KOHTPOJIb (IIPOBEPKA U OLIEHKA) PE3Y/IbTaTOB TPYAaA.

[TpyHIMO BOCHMTHIBAIONIEr0 OOy4YeHHUs — B mpoliecce 0OydeHUs IO Mporpamme Nefaror JOKEH /JaBaTh
yYamuMcsi He TOJIbKO 3HAHHWA, HO W (OPMHPOBATH UX JHYHOCTh. BocmurarenbHas HampaBIEHHOCTb
IIpOrpaMMbl CIOCOOCTBYET (POPMHMPOBAHUIO MATPUOTHUECKUX UYBCTB, MHTEpPECa K TBOPUYECTBY, KYJIbTYPHI
TpyAa, 0epeKHOT0 OTHOIIEHHUIO K MaTEPUAIbHBIM [IECHHOCTSIM.

KaapoBoe o0ecnieuenne nporpamMmMmbl

Cornacho IlpodeccuonansHomy cranaapty «llenaror 10noaHUTENBHOTO 00pa30BaHUs AETEH U B3POCIBIX»
0 JIAaHHOW MPOTrpaMMe MOXKET padoTaTh Meaaror JOMOJHUTEFHOTO 00pa30BaHHs C YPOBHEM O0pa3OBaHHUS
U KBAJU(HKALMK, COOTBETCTBYIOLIMM 0003HaYeHUsAM Tabauibl nyHkTa 2 IlpodeccnonanbHoOro crangapra
(Onucanue TpynoBBIX (PYHKIMH, BXOASAIMIMX B MPO(ECCHOHANBHBIN CTaHIApT), a UMEHHO: Koabl A U B ¢
YPOBHSAMU KBanudukauuu 6.

[lemaror, wMerImMii BBICHIEE WM CpeaHee MpodeccHoHaTbHOE 00pa3oBaHue, MNPOPUIL KOTOPOTrO
COOTBETCTBYET HAIpPaBJIEHHOCTH JIOMOJHUTENBHOW oOIIepa3BUBalOIIel NpOrpaMMBbl; I€4aroru4eckoe
oOpa3oBaHME€ U KypCbl IE€PENOJArOTOBKH, COOTBETCTBYIOIIME HANpPABICHHOCTH JOMOJHUTEIbHON
o01epa3BUBaroIed MPorpaMMbl, 00JIaAAIONIUI TOCTATOYHBIMH CHEIMATIbHBIMU 3HAHUSAMHU M HAaBBIKAMU IO
crenugpuKe IporpaMMsl.

MaTepI/IaJIbHO-TeXHI/I‘IECKOC o0ecrieyeHHue M OCHAILIEHHOCTh Oﬁpa3OBaTeJ'l])HOFO nmpomecca

0 JIOMIOJTHUTEBbHOM 0011e00pa3zoBarenbHOl nporpamme «PobororexHuka. (Arduino)»

Ne HanmeHnoBaHue 0CHOBHOTO 000PY1OBaHHUS Kon-Bo equnun
/11
|. TleyaTHble mocoOust
1. | [lmakatsl B 2JIEKTPOHHOM BHJIE 3
2. | Texnuueckas 6ubnmoTeKa 45
3. | TaGauupl B 3I€KTPOHHOM BHUJIE 70
1. Texnuuyeckue cpeacTBa 00yueHust
1. | Tenesusop 1
2. | IlepcoHanmpHBIN KOMITBIOTED (pabodee MeCTo Iejarora) 1
3. | llepconanbHbli KOMITBIOTED (pabouee MECTO yyalerocs) 6
4. | Ilpunrep nazepHbIi 1
5. | KonupoBanbHblil anmapat 1
7. | Ckanep 1

18




8. | Web-kamepa 1
9. | YcrpoiicTBa BbIBOZa/ BBIBOAA 3BYKOBOH MH(POpPMALUU — MUKPO(DOH, KOJOHKU U 1
HAYITHUKU
10. | DnexTpoHHas anmaparypa 20
11. | CneumasnbHas COBpEMEHHAs JIMHUS JUIst pab0TO# ¢ MUKpPOCXEMaMH 1
12. | Habopsl KOHCTPYKTOPOB 1O PAJTMOIICKTPOHUKE 10
13. | UcnertarenbHbIi CTEH 1
14. | Bepcraku 2
15. | Cranku 2
16. | YTrOr U1 U3rOTOBJIEHUS [IEYATHBIX IUIAT 1
17. | 3amepurenbHbIe MPpUOOPHI 6
18. | Papmoneranu 5000
I1l.UudopMannoHHO-KOMMYHUKAIIMOHHBIE CPEACTBA
(npocpammmusle cpedcmea)
1. | OneparpionHast cucTema Windows 7-10
2. | AuTHBHpYCHAs mporpaMmma Kacnepckoro
3. | IIporpamma-apxusarop 7-Zip 1
4. | Ilporpamma s 3anucu CD u DVD nuckoB 1
5. | MynbpTMeana npourpeIBaTesb, BXOISAIUN B COCTaB ONEPAIMOHHON CUCTEMBI 1
6. | Ilporpamma st mpoBeAeHMs BUICOMOHTaXa U CxKaThsl BUAe0o(hailioB 1
7. | Bpaysep Opera 1
8. | MynbTHMeIMa NpOUTPHIBATENb, BXOASIINN B COCTAB ONEPAIIMOHHON CUCTEMBI 1
9. | Ilporpamma st paguotoouTenen 1
10. | IlporpammHoe oOecnedeHue i paboOThl  HUGPOBOM  HM3MEPHUTEIIBHOU 1
1a00paToOpuHu, CTATUCTUYECKONW 00pabOTKU U BU3YyaJIU3allMH JAHHBIX
11. | Komreknuu 1mupoBBIX 00pa30BaTEIBHBIX PECypcoB (ayawo-, BUaeo-, (HoTo-, 1
WHTEPHET-UCTOYHHKH)
IV.YuebHo-npakTHUeckoe (yueOHO-1a00paTOpHOE, ClIeHAJIbHOE, CIOPTHUBHbII HHBEHTAPb,
HHCTPYMEHTHI H T.I1.) 000py/10BaHHE
1. | KoHcTpyKTOp U151 U3yYEHUS JIOTUYECKUX CXEM 1
2. | Hoxuuisr 10
3. | I[TasnbHUKH 10
V. Me6ean
1. | Cron nns memarora 5
2. | Cronbl yueOHbIE 8
3. | Crynes 10
4. | AynutopHas Aocka (sl mucbMa (pioMacTepoM C MarHUTHOM IOBEPXHOCTBIO 1
/MenoM)
5. | Beitskka 1
6. | lkads! st xpaHeHus 000pyJOBaHUS 2

2.3 ®opmbl aTTECTALUM
Texkymuii KOHTPOJIb

PopMa KOHTPOJIA Kpurepun CreneHb BbIPaKEHHOCTH OLICHMBAEMOT'0 KA4€CTBA
Tecr JocraTouHbli 15-33% npaBUIIbHBIX OTBETOB

Cpennuii 34-66% npaBUIIBLHBIX OTBETOB

Bricokuit 67-100% mpaBMIIbHBIX OTBETOB

HpaKTI/I'{eCKaﬂ MOArOTOBKA Y4Yalluerocs.

HpaKTI/I‘{CCKI/Ie YMCHHUA W HAaBbIKH,

porpaMMmoii (1o ocHoBHBIM pazzaenam Y TII nporpaMmer)

IIPEyCMOTPEHHBIE

KonTponbHOE

\ CootBercTBHE \ JonycTuMeblii ypoBeHb
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3a7aHue MPaKTUYECKMX YMEHHMM U | Yyamwuiics oOBiamen MeHee dYeM ‘2  oObema
HaBBIKOB MPOTrpaMMHBIM | IPEAYCMOTPEHHBIX MPOrpaMMOM YMEHHMM M HaBBIKOB
TpeOOBaHUSIM Ha MOMEHT TEKYIIEr0 KOHTPOJIS.
Cpennuii. CootBercTBUE YPOBHS pa3BUTHS
MPAaKTUYECKMX YMEHUHM U HaBBIKOB IPOTrPaMMHBIM
TpeOOBaHUS HA  MOMEHT KOHTPOJS;  KadecTBO
BBIITOJIHEHUS MIPaKTUYECKOIrO 3a/1aHus;
TEXHOJIOTMYHOCTh  IMPAKTHUYECKOW  JICSITEIbHOCTH.
CaMocTOATENBbHOCTh BBIIIOJIHEHHUSL: npu
HE3HAYMTEJIbHOW MOMOIIH TeJjarora.
Bbicokmii. CootBeTcTBHE YPOBHSA pa3BUTHS
MPAaKTUYECKUX YMEHUNW U HaABBIKOB MPOTrPaMMHBIM
TpeOoBaHMs; CcBOOOJA  BIAQJCHUSA  CIIELUATIbHBIM
obopymoBaHueM u OCHAIIICHHEM; KauecTBO
BBIITOJIHEHUS IIPaKTUYECKOIrO 3a/1aHus;
TEXHOJIOTHYHOCTh MTPAKTUYECKOMN JACSITEIBHOCTH.
[IpakTrueckoe 1.KoppekTtHOCTb JomycTuMbIii YPOBEHb:
3a/1aHne HCIIOJIB3YEMBIX METOJ/IOB | COCTaBJICH IUJIaH JCUCTBUM, YETKO OMHUCAaH XOJ[ €ro

Hccaea0BaHus U 00pabOTKH
MOJIy9aeMbIX PE3yJIbTaTOB.

2.Heo0xomumas u
JOCTaTOYHAas riyouHa
MPOHUKHOBEHUS B
npooiemy

3.IlpuBneyeHue 3HAHUU U3
Ipyrux odnacTeu.

4.Octetuka  odopMIICHHUS
pe3yabTaTOB MPOBEIECHHOTO
MPOCKTA

5YeTKocTh H  SICHOCTH
H3JI0KEHHUSA,  COOJIIoeHHE
periiaMeHTa, yMeHUe

OTB€YATh Ha BOIIPOCHI
OIIIIOHCHTOB, JIAKOHWYHOCTDH
n APTYMCHTUPOBAHHOCTDH

OTBETOB  KAXKIOrO0 WICHA
IPYIIIIBI, yMeHue
apryMeHTUPOBaTh CBOU

3aKJIFOYCHH A, BBIBOBI.

HCIIOTHEHUS, 000CHOBAH BHIOOD.

Cpennmii. Ilokazanbl 00CYyXIaBIIMECS BapUAHTHI
CIIOCOOOB  PEUICHUS IOCTaBICHHOW  WHXKCHEPHOU
3aja4d, OOOCHOBaH BBIOOP  MPEANOYTUTEIHHOIO
cnocoba, Oasupyromerocs Ha  XapaKTepUCTUKAX

HWHXXCHCPHOI'O0 3adaHWsa W BbIBOAAX IMPCAINPOCKTHOIO
HUCCICIOBAaHUA

Bbicokuii. IlokazaH Xoa peleHusT HWHXKEHEPHOIO
3a/IaHusl, TT0KAa3aHO, KAaKUM 00pa3oM U KaKHe PEIICHUS
IPUHUMAJIUCh [0  KOHCTPYKIMH, MEXaHU3Mawm,
MPUHIIMIIAM GYHKIIMOHUPOBAHUS, Kakue
HCIOJIb30BaHbl TEXHUYECKUE PELIECHUsA, HOY-Xay,
anropuTMbl  neWcTBU W T.A. OOBSICHEHO, Kak
NPUHATBIE  PELIEHHUS  OTBEYAKOT  ITOCTABJICHHBIM
3agayam. [lmrocom  sBisieTcsl  OPUTMHAIBHOCTH
TEXHUYECKUX PEIICHUH, TPAMOTHBIM M YECTHBIU
aHallu3  HEYJAOBJIETBOPUTEIBHBIX  pPE3YJbTATOB U
mpo0JieM KOHCTPYHUPOBAHUS U MPOTPAMMHUPOBaHUs, Ha
OCHOBE KOTOpPOTO CJEJIaHbl MPABUJIBHBIE BBIBOJBI U
HAlJICHBI PELICHMUS.
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HpOMe)KyTO‘IHaSI aTTeCTallusd, aTTECTAIIMA 110 HTOraM OCBOCHHUS IMPOrpaMMbl

®opmMma
KOHTPOJIS

Kpurepun

CrencHb BBIPAXKCHHOCTU OLICHUBACMOI'0O Ka4CCTBa

TBopueckuit

MIPOEKT

JocraTtounbrit

-pu paboTe Hag NPOEKTOM OBUIM OOHApy)KEHbl HapyIICHUE MPaBUII
TEXHHUKH 0€30MaCHOCTH MPU MCIOIb30BAaHUN HHCTPYMEHTA;

-HapyIlIeHa I10CIIe[0BaTeIbHOCTD OlEpaLui;

-HU3KO€ Ka4eCTBO BBITIOJIHEHHOH PabOTHI;

- HU3KUH YPOBEHb CAMOCTOSITENILHOCTH;

- WCTBITHIBACT 3aTPYAHEHHE BO BpEMsS 3aIIUTHI MPOEKTa (UCIIBITHIBACT
3aTPyIHEHHUs] TPH PACKPBITUU COJACPKAHHUS IMPOEKTHOW paboThl, IpH
OTBETaX Ha BOIPOCHI IeJIarora ¥ TOBApPHIIEH).

Cpennuit

-pu paboTe HajJ MPOEKTOM He ObUIM OOHApYKEHBI HApyLICHHWE MpPaBUII
TEXHHUKHU 0€30M1aCHOCTH MPU UCIIOJIb30BAHUN UHCTPYMEHTA;

- [IOCJIEJIOBATEIBLHOCTD ONEpalluii HE HapYLICHA;

-XOpolllee Ka4eCTBO BbIMOIHEHHON pabOThI;

- CpeAHuNl YpOBEHb CaMOCTOSATEIbHOCTH (HE3HAYUTENIbHAs TMOMOIIh
nefarora ¥ TOBapHIlei);

- XOpolllee BIaJIeHUE MaTepUaJIoM, YTO MPOSBIIAETCS IPU 3alUTE IPOEKTA,
[P OTBETAaX Ha BOIMPOCHI MeJlarora U TOBapuIIeil.

Bricokuit

-Ipu paboTe HaJ MPOEKTOM BBIOIHSUIMCH TPEOOBAHUS MPABUII TEXHHUKH
0€30I1aCHOCTH IIPU UCII0JIb30BAaHUM HHCTPYMEHTA;

-IIpaBUJIbHAS IIOCJIEI0BATEIIBHOCTD ONIEPALINN;

- BBICOKOE KaYeCTBO BBIIIOJHEHHOH padoThI;

- BBICOKMI YPOBEHb CaMOCTOSATEIIBHOCTH;

- CcBOOOJHOE BJIAZICHWE MAaTEpUaNoOM, 4YTO IPOSBISETCS INPU 3alluTe
IIPOEKTA, IPH OTBETAX Ha BOIIPOCHI I1€1arora ¥ TOBApUILEH.

Buasl KOHTpOJIA,

OCYIECTBIISIEMbBIE TIEaroroM, padoTrarommm 1o nporpamme «Podotorexnuka (Arduino)»

OCHOBHBIM KPUTCPUEM OLCHKH Z[OCTI/I)KGHI/Iﬁ ydyamuxcCsa MOXKHO CUHUTATb HX TBOp‘-IeCKI/Iﬁ PoOCT "
MOBBIIICHUEC TCXHUYCCKOI'0O MaCTCPCTBA.
HpOBepKa OKHNJACMBIX PE3YJIbTATOB OCYHICCTBIIACTCA B HCCKOJIBKO OTAIlOB

Bpems
Dopma KOHTPOJIA Coaepxanue
OCYIIECTBJICHHUS

Texymmi HaOJII0/IeHUE 32 CTENEHbI0 YCBOCHHS Y4YalllUMHCS 3HAHWM, | B xoze
KOHTPOJIb YMEHUH M  HaBBIKOB B Impouecce oOyueHus. Ilpu | moBceaHeBHOM

HE00X0IMMOCTH BHECEHHE KOpPPEKTHUB B yueOHO- | paboThI

BOCIIUTATEJIBHBIN ITpoOLIECC

o0Cy)XJIeHUEe  JIMYHBIX  JOCTHXKEHHM, OIpOChl, OLEHKa | 10 OKOHYAHUIO

BBITNIOJIHEHUS 33JaHUN TEMBI
[TpomexyTouHas OIICHKA JIeATEIbHOCTH yUaIlUXCsl 10 UToraM o0y4yeHus, 3aluTa | 1o OKOHYAHUIO
aTTecranus, TBOPUYECKOTO IPOEKTA. IIEPBOTO U BTOPOTO
aTTecTanus 1o MOJIYTO/IUS
UTOTaM OCBOCHHS
IPOrpPaMMBbI

OCO0EeHHO HYXHO OTMETHUTh, YTO paboTa B TBOPUYECKOM KOJUICKTUBE HE MOXKET OBITh OIIEHEHa IO
IIKOJIBHOM cucteme. KpurepreMm OLeHKH JIeTCKOr0 TBOPYECTBA SBJSETCS: UHJMBUIYaIbHOCTh, TBOPUECKHM
POCT, SMOIIMOHATIBHOCTh, HEMTOBTOPUMOCTh. [Ipu pa3dope HenocTaTKOB pabOTHI aKLEHT JAeTaeTcss Ha IMyTH
ux ycrpaneHnus. Paboras ¢ 1eTbMu HEOOXOUMO YUHUTh y4YaIIUXCSl aHATU3UPOBATh CBOIO JEATEIBHOCTD. J{ist
OCYILECTBICHHS CAMOKOHTPOJIS 11eJ1IeCO00pa3HO JAaTh AETSAM aJrOPUTM OIICHKH.
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2.4 OueHOYHbIE MATEPHAJIbI

AJITOPUTM CAMOOLIEHKU:
HaszBanue TeMsl.
Uemy st HAy4usICs B IPOLIECCE U3YUCHUS TEMBI.
Yto 0coOEHHO yAaloch Ha MPaKTUKE.
Urto He yaanock (mouemy).
Crernenb caMOy/I0BJIETBOPEHUS OT PaOOTHI.
[Ipu ocymiecTBiICHUU NEAArOoru4eckoro KOHTPOJIS 32 CTENEHbI0 OCBOCHHSI IPOrPaMMbl U C LENBIO
BO3MOXKHOT'O JalibHEHIIIero ooyuenust pebeHka, ya100H0 MoJb30BaThCs cleayomei hopMoil:

agrODE

dopMa HHANBHUIYAJTHLHOT0 KOHTPOJIA:
Iudp (MHALIKAIET) yHaIerocs
Bo3spact
YpoBeHs npeabiayiei moAroToBKU
CreneHb YCBOCHUS TEOPETHYECKUX 3HAHUIT
CreneHb yCBOCHHUSI MPAKTHYECKUX HABBIKOB
OlieHKa TBOPUYECKHUX CITIOCOOHOCTEH
CrerneHb KOM(MOPTHOCTH JIMYHOCTH B KOJUICKTHBE.
B nauane ydeOHOro rojga mMpOBOJAMTCS MeNAarorudyeckoe HaOMIOACHHE, NAIOTCS 3aJaHusl Pa3HOTO
YPOBHSI CJIOKHOCTH BBISIBJISIIOLIME YPOBEHb HAYaJIbHOW MOATOTOBKU. B KOHIIE y4yeOHOro rojia MmpoBOASITCS
OTIPOCHI, OIpPEAETSIONME YpPOBeHb TeopeTnueckux 3HaHui. [IpoBomgutcs TtectupoBanue. C  IENBIO
BBISIBIICHUSI YPOBHSI TMPAKTHUUECKUX HABBIKOB, MPEAJAracTCsl BBIMOJHUTH CaMOCTOSITENbHYIO pPaboTy.
CrnoxxHOCTh MpeanaraeMoil paboThl MpejuiaraeTcss B 3aBUCUMOCTH OT paHEe BBIABICHHOTO YPOBHS H
BO3pacTa y4aierocs.
Pe3ynbTaThl TUArHOCTHKHU 3aHOCATCS B WHIUBUAYAIbHYIO KapTy HAOJIOJACHHI, a 3aTeM B OOIIyIO
KapTy TPYIIIIHL.
[Io wTtoram NIWMAarHOCTUKU JETSIM, MOKA3aBIIMMU HEJOCTATOYHBIM YPOBEHb OCBOCHHS MaTepuaa
MIpOrpaMMbl OKa3bIBAETCA HEOOXO0IUMAs TIOMOIIIb, TPOBOJIUTCS] KOPPEKIIHSL.

NogakownE

JIMarHoCTHKA JIMYHOCTHOI'O POCTa 00y4arouerocsi
JlMarHocTHKa BOCIIUTAHHOCTH MPOUCXOAUT B (hOpMe MeIarornyeckoro HaOIoIeHHs 32 yJalluMUCs B
JEeSITeIbHOCTU U OOLIEHUH B IPYIIE, YUPEXKIECHUH IO CIEIYIOIIUM KPUTEPHUSIM BOCITUTAHHOCTH:
Kynbrypa opranu3zanuu cBoei AeATEIbHOCTH.
YBaXUTEIbHOE OTHOILLIEHUE K TPOPECCHOHATBHON ACSITENTbHOCTU APYTUX.
AJIEKBaTHOCTb BOCIPHSITHSI OLIEHKU CBOEH JEATEIIBHOCTH U €€ PE3YJIbTAaTOB.
3HaHME U BBINOJIHEHHE NTPO(ECCUOHATBHO—ITHUYECKUX HOPM.
ITonrMaHNe 3HAYUMOCTHU CBOEH JEATEIBHOCTH KaK 4acTH MIPOLEcca pa3BUTHS.
KonnexkTrBHas OTBETCTBEHHOCTb.
YMeHue B3anMoAeHCTBOBATh C IPYTMMH YWIEHAMH KOJUIEKTHBA.
TonepaHTHOCTB.
AKTHBHOCTb U JK€JIaHHE y4aCTBOBATh B JI€JaX JETCKOrO KOJUIEKTHBA.
OtcrexxeHHbIE MOBEICHYECKUE MPOSBICHUS 3aHOCITCS B KapTy HabOmioneHus. Ilpu BbisiBIeHUH Y
JeTell HU3KOTO YPOBHSI IIPOSIBJIEHUSI BHOCSTCS KOPPEKTUBBI B IJIaH BOCIUTATENBHOI paboThl 00bEJMHEHNS,
MIPOBOJSTCS IOMOJTHUTENbHBIE Oecelbl, MEPOIIPUSATHS.

CoNoUA~AWNE

2.5 Meroanuyeckue MaTepuaibl
Metoabl  oOy4yeHMs: CIIOBECHBIM, HarfsAHbIA NPAaKTUYECKUH; OOBSCHUTEIbHO-MIUTIOCTPATUBHBIMN,
PENpPOAYKTUBHBIHN, HCCIIE10BATENbCKII MPOOIEMHBIN; UTPOBOM, AMCKYCCUOHHBIHN, IPOSKTHBIN U JIp.)

MeTo 161 BOCIUTAHUS: OOLIPEHHE, CTUMYIUPOBaHUE, Oece/Ibl O HAyYHOU STHKE.

(DOpMLI OopraHu3anun O6pa3OBaTCJ'IBHOPO nponecca: MHAUBHUAYAJIBHO-TPYIIIIOBAsA, I'PYIIIIOBasd, pa60Ta B
mapax, COBMCCTHas HapTHépCKaSI JACATCIIBHOCTD.
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@DopMBI U METOBI yUEOHO-BOCTIUTATEIHHOM PabOTHI, HCIIOIB3yEMBIE B XO/I€ PeaTU3allii TPOTPaAMMBI.
B nmporecce peanuzaruu nmporpaMMbl HCIIONB3YIOTCS Pa3HOOOpa3Hbie POPMBI 3aHSITHIA:

* Oecena;

* mpakTHdeckas padoTa ¢ MOCTOSHHBIM, HHIUBUIYAIbHBIM KOHCYJIbTUPOBAHUEM YUAIIHXCS,
*  Urpa;

*  JKCKYpCHS;

* COpPEBHOBAHUE U JPYTHE.

[lemarornyeckue TEXHOJIOTHH, IPUMEHSIEMbIC TIPH Peali3allui JaHHOU MPOTrpaMMBI:
IIemaroruka corpyaHuyecTa

KoMmbproTepHbIe TEXHOJIOTHH B OOYYCHUH yUaIIXCSI.

3/10poBbecOEperarone TEXHOJIOTHH.

HrpoBbie TEXHOJIOTHH.

Texnonorus "KoJIeKTHBHBIC CLIOCOOBI ICATCIILHOCTH"

arLONE

1. [lenaroruka coTpyaHUYECTBA
[enb ucrnonb30BaHUs TEXHOJIOTHH:

CozpaHue JOBEPUTENIBHO JAPY)KECTBEHHBIX OTHOLIEHUH MexAy Iegarorom u naerbMu. Ilepexon ot
NeJaroruky TpeboBaHUM K MeAarornke OTHoUeHUH. ['yMaHHO-TUYHOCTHBIN 10X01 K peOeHKy. EnuHcTBO
00y4YeHHUs U BOCIIUTAHUS.

OnucaHue TEXHOJIOIHU:

Ilegarornka coTpyqHu4ecTBa — IEAAroruka, OCHOBBIBAIOIIAACA HE HA KJIACCUYECKOM NPUHLMIE «Iejai,
KaK 5 CKa3aa», a Ha IPUHIUIIE - «IENal, KaK s».

Chauana craBuTcs OOJIbIIAs U HY)KHAs 11€JIb, a 3aT€M BCAYECKH MOJIEPKUBAETCS Bepa B €€ BHIIIOJTHUMOCTbD.
I'maBHOE — HacTosIIIME CO3UAATEIbHBIE €I, IPUOINKAIOIIHNE K BHITOJHEHUIO IOCTABJICHHON LEJH.
Ilenaroruka coTpyIHUYECTBA NPUHUMAET JIOOOro peOEHKa M  OCHOBAaHA HAa MPUHIMIIE JMYHOCTHO-
OPHEHTUPOBAHHOTO MMOJIX0/a, KOTOPBIH 3aKII0YAaeTCsl B TOM, YTOOBI HE CTAapaThCs Iepeaenarh peOeHkKa, a
IIOMOYb COXPaHHUTh PEOEHKY CBOK MHIMBHIYaJIbHOCTb, HO IIPU 3TOM BBISBUTBH €r0 MOTPEOHOCTH U TOMOYb
€My B MHTEJUIEKTYaJIbHOM U HPABCTBEHHOM Pa3BUTHH.

OCHOBHBIE HJIeH TIeTATOTHKH COTPYTHUICCTBA:

* 00ydeHue peOEHKA B 30HE OIMKAMIIIEro pa3BUTHUS
* yudeHue 0e3 NPUHYKICHUS

*  ujes ONepeKeHUs

*  uaes KpyImHbIX OJIOKOB

* uaes cBo0OMBI BBIOOpA

*  HJes JIUAJOTHICCKOTO Pa3MBIIIIICHHS

*  uJes MHTeIUIeKTyalbHOro (hoHa Kiiacca

*  Wjes COBMECTHOH JesATeNLHOCTH IeJarora i y4eHHKOB
* ujaes J00pOBOJIBHOCTU B JOCYTOBOM JEeATEILHOCTH
*  HJes CAaMOYBa)KCHHUS IITKOJIbHUKA

Pe3ynbTaT nCnonap30BaHus JAHHON METOIUKH:

Co3nanue 0BEPUTEIBHO JPYKECTBEHHBIX OTHOIICHMM MEXAy MeJaroroM M JETbMH, YTO IO3BOJISET
MOJIy4aTh BHICOKHE 00pa30BaTeNIbHbBIE PE3YNIbTaThl B IPYKECTBEHHON aTMocepe T0Beprs U yBaKEHUS.
2.KoMIbIOTEpHBIE TEXHOJOTUU B 00yYEHUN YIaIUXCS.

Llens ncnonp30BaHUS TEXHOJIOTHH:

OcBoeHne O0O0y4arolMX ¥ BCIIOMOTATENbHBIX KOMITBIOTEPHBIX MPOTPAMM HHAWBHIYAIBHO KaXKIBIM

O6y‘{aeMBIM B COOTBCTCTBHHU C €TO BO3pACTOM U JIMYHBIMU CIIOCOOHOCTSIMH.

Onucanue BHCAPCHUA TEXHOJIOTHIA:
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Jis  mporpaMMUpOBaHUsS KOHTpoiuiepa «Arduino» OCYyIIECTBISIETCS C TOMOUIbIO KOMIBIOTEpPaA, C
YCTaHOBJICHHBIM Ha HETO CIIEIUATBHBIM IPOTPAMMHBIM 00€CIIEUCHHUEM.

Kpome astoro, B mporecce 3aHATHI HCHOJB3YIOTCS PAa3IMYHBbIE MPHUKIAJHBIE MPOTPAMMBI, HAIPUMEp IS
OTPUCOBKHU MPUHIIMIHAIBHBIX CXEM WJIU ISl TPACCUPOBKHU MMEYATHBIX I1J1aT.

Crnenyromuili Kjlacc mporpamMM — 3TO MPOTpaMMbl - MOACTUPOBHIMKUA. OHHM TO3BOJSIOT MOJEIUPOBATH
paboTy SIEKTPOHHBIX cxeM. [Ipm 3TOM MOXKHO MHOTOKPAaTHO H3MEHATh PEXHUMbI pabOThl YCTPOHCTBA
HaO0Io1as1 32 U3MEHEHUEM XapaKTEPUCTUK €ro padoThl. MOKHO JOOUTHCS ONTUMATBHOCTH XapPaKTEPUCTUK
JAHHOTO YCTPOICTBa, a 3aTeM CcOOpaTh 3TO K€ YCTPOICTBO, HO YK€ M3 HACTOSIIMX, (PU3UUYECKUX, a HE
BUPTYaJIbHBIX KOMIIOHEHTOB.

U enie oMH KJIaCcC KOMIBIOTEPHBIX MTPOTPAMM — IPOTPAMMBI U3 0(MCHOTO MaKeTa st OhOPMIICHHS paOOThI
Y TIOJITOTOBKYU MIPE3EHTALIUH.

Pe3ynbTaT ncnonap3oBaHus:

Kommbrorepasle oOyuaromiue mOporpaMMbl IO3BOJISIOT OCBaWBaTh IpeAJsiaraeéMble  YINPaKHEHUS B
COOTBETCTBUHM CO CBOMM YPOBHEM Pa3BHUTHS, BO3PAaCTOM M WHAMBHIYAILHBIMH OCOOCHHOCTSIMHU pEOCHKA.
KomMmmbroTepHble TEXHOIOTUU MTOMOTAIOT B M3YyYEHUH PAJAMOTEXHUKH, OCBOCHUU COBPEMEHHBIX HU(POBBIX
TEXHOJIOTHH, BCE 00ydyaeMble CTAHOBSITCS ONMBITHBIMU I10JIH30BATEISIMUA KOMITHIOTEPA.

3. 310poBbeCcOECPETrarOIINe TEXHOIOTHH.

Llens ncnonb30BaHUs TEXHOJIOTHUM:

CHsATHE BO3MOXHOM HANpPsHXKEHHOCTH, MNPO(UIAKTHKA YTOMIISIEMOCTH, 3MOLMOHAJIbHAS —pas3rpy3Ka.
3110poBBIii 00pa3 )KU3HU — KaK HOpMa.

Onucanue BHEPEHUS] TEXHOJIOTUU:

B mpornecce o0yueHust 00s13aTebHBI IEPUOTUYECKUE TTay3bl U IEPEKITIOYCHNE Ha IPYTOil BU NEATEITEHOCTH
IJISL CHSTUSL SMOLMOHAJIBHOTO M (PU3MYECKOro HampspkeHus. JloctarouHoe ocBelleHHe pabodyero Mecra,
CBOEBPEMEHHOE TPOBETPUBAHKE TOMEUICHNUS, TIEPHUOANUECKUE (PU3KYIPTMUHYTKH U YeTKUN TpaduK Tpyaa u
OT/AbIXa - HENPEMEHHBIC COCTABJSIONIME Mporecca oOydeHus. [IpuoOmieHme ydwammxcs K npobiieme
COXpaHEHHs CBOETO 37I0POBbS - 3TO, MPEXKIIE BCETO, MPOIECC COUATU3AIMN U BOCIIUTAHUSA. DTO CO3JIaHHE
BBICOKOT'O YPOBHSI TyIIEBHOI'O KOM(OpTa, KOTOPHIi 3aKiaIbIBAETCS HA BCIO JKU3Hb.

Pesynbprar ucnonb3oBaHus:

3n0poBbecOeperaroe TEXHOJOTUU TO3BOJIAIOT JUIMTEIBHO COXpaHATh OOApOEe M 370pPOBOE COCTOSIHHE
OpraHu3Ma CIOpTCMEHa, MIPUBUBAIOT €My HaBBIKH 37J0POBOT0 00pa3a KU3HU, YMEHUE MOJAJIEPKUBATH CBOE
(bU3HUYEeCcKOe 1 SMOIMOHATBHOE COCTOSIHUE B XOopoteh (popme.

4 VIrpoBbIe TEXHOIOTUHU

Ilens ncnonb30BaHUs TEXHOJIOTHUM:
Urpa akTuBHO HCTONB3yeTCs, Kak popma 3aMeHbl TEXHUYECKUX CPEICTB X UMHUTALIEH.

Omnucanue:

JInst 3aHATUH MCHOJB3YIOTCS pa3jIMYHblE WIPHI, HamnpuMmep wurpa «YepHbId SIIHUK», LENb KOTOPOU
OIIPEJICNIUTh CIPSATAHHBIA B YEPHBIN SIIUK PAaJHMOKOMIIOHEHT, U3Mepsis ero napaMmeTpsl, «Haiiau omuoky»,
1eJ1b KOTOPOI HalTH M UCIIPaBUTh OIIMOKY B cxeMme, uToObl cxema 3apadoTtana. Takke HCIONb3YIOTCS UTPHI-
KOHCTPYKTOPBI, TO3BOJISFOIIME YYalieMycst coOpaTh U3 TOTOBBIX MOAYJIEH 3JIEKTPOHHOE YCTPOHUCTBO.

PCBYJ'IBTaT HUCIIOJIB30BAHUA TCXHOJIOTIUH
BI)Ipa6aTI)IBaI-OTC5I MPAKTUYCCKUEC HABBIKHU, 3aKPEIIAIOTCA IMOJTYUYCHHBIC 3HAHUW.

5.Texnonorus «KoaneKTUBHEBIE CIIOCOOBI ACATCIIBHOCTH

HCJ'IL HCIIOJBb30BaHUA TCXHOJIOTHH !
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OObenuHeHNE B KOMaHAy OOY4aeMbIX pa3JIMYHbIX BO3PACTHBIX KAaTErOpud M C pa3HbIM YpPOBHEM
MOJITOTOBKH CIIOCOOCTBYET OBICTPOI M €CTECTBEHHOH Mepeiaue He0OXO0AUMBIX YMEHHUI U HABBIKOB.

Onucanue TEXHOJIOTUU:

CoctaB kOoMaHJ moOAOUpaeTcss M3 pa3HbIX BO3pPAcTOB,  pa3HbIX JIeT OOyuYeHHsI pa3HbIX YpPOBHEH
KBAJTM(HUKAIMA U C yYETOM SMOIMOHAIBHOM COBMECTUMOCTH JeTeil. Bo Bpems mpoBelneHHs 3aHATHH,
MIIQJIINe WM MeHee OOy4YeHHblE 3HAYMTEIbHO OBICTpEE M E€CTECTBEHHBIM 00pa3oM YCBauBarOT
TEOPETUYECKUI MaTepHAll.

Pe3ynbTaT ncnonap3oBaHus:
bricTpoe ocBoeHHME HOBHUKAMHM TEOPETHYECKOr0 Marepuaia, MpUOoOpEeTaroTCsl HABBIKM KOJIJICKTUBHOM
paboTHL.

Oco0eHHOCTH OpraHu3aIi 00pa30BaTEIBHOTO IpoIlecca.

3aHATUS OpEaNoJaraloT HM3ydeHHe He TOJbKO ammapatHo miardopmel «Arduino», HO U paboty c
M3MEPUTENIBHOM anmapatypoid — MyJIbTUMETpaMHu, ocuuiiorpadamu, reHepatopamMu U T.1. FIMeHHO cocTaB
M3MEPUTENIbHOM anmaparypbl, €€ TEeXHHYECKME XapaKTePUCTUKH M BO3MOKHOCTH ONPEACISAIOT OOLIMii
IIOAXO0J K MOCTPOCHUIO IIPOrPAMMBI IIPAKTUYECKUX 3aHATHI. MeETOAN4YeCKOM U OPraHU3alMOHHOW OCHOBOM
3aHATHHA CIENYET CUMUTATh ONTHUMAJIBHOE UYEPENOBAaHHE TPYIIIOBBIX 3aHATHH C 3aHATHAMHM IO 3BEHBSAM U
UHIUBUAYAJIbHON paboToil. Ecian Teopernyeckue 3aHATUS €I1€ MOKHO MPOBOJUTH CO BCEH TpyIIOH, TO
IIPAKTUYECKHE L[eIeCO00pa3HO MPOBOAUTH MO 3BEHBSAM, COCTOSIIUM U3 4-5 o0yyaeMbIX. DTOro HanpsAMYyo
TpeOyIOT MpaBHUiIa TEXHUKH O€30IMaCHOCTH M OCOOCHHOCTH SKCIUTYaTalliH NMPUMEHSEMBIX HHCTPYMEHTOB H
00opynOBaHUs.

[Inanupyst 3aHSTHSI, HU B KOEM CIIy4ae He CJIE€yeT OTKa3blBaThCsl OT MOMOIIM CO CTOPOHBI BBIITYCKHUKOB U
poauTenei, a TakXe paauoNIOOMTENeH, JKenallmMX noMoub. [Ipy 3TOM TakuM JOOGPOBOJIBHBIM
ITOMOLTHUKAM HEO0OXO0JIMMO /1aTh BO3MOYKHOCTb CAMUM OIIPEJIEIUTh HAIPABICHUE CBOEH JIEATEIbHOCTH. JTO
MO’KeT OBITh U IIOMOIIb B HAJIAJIKE aIllapaTypsl, U MPOBEJCHHUE 3aHATHH 110 KAKUM-JINOO OTAEIbHBIM TEMaM,
U MHIUBUAyalbHas paboTa ¢ keM-Tmbo u3 oOydaeMblXx. B cepemuHe mepBoro roga oOydeHHs] MOXKHO
OpPraHu30BaTh BCTPEUy CO B3POCIBIMH PaJAUONIOOMTENSIMU. ECTECTBEHHO, BCE 3TO IMPOUCXOAUT IOA
KOHTPOJIEM CO CTOPOHBI ITE€1arora.

2.6 BocnuraTeabHbII KOMIIOHEHT

Iens Bocmuranusa B JIOTT - pasBuTHe JMYHOCTH, CO3JAAHHME YCJIOBUU [UIsl CaMOONPENEIIECHUS H
COLIMAJIM3allMd HAa OCHOBE COLMOKYJIbTYPHBIX, JYXOBHO-HPABCTBEHHBIX IIEHHOCTEM M TPUHATHIX B
poccuiickoM oOmiecTBe MpaBUJ W HOPM IMOBEJIEHHMs B HHTEpecax 4YelloBeKa, CEeMbH, OOIIecTBa M
rocy/1apcrBa.

3azayu BOCIIUTAHUS:

— YCBOUTh HOPMBI, JYXOBHO-HPAaBCTBEHHBIX IEHHOCTEH, TpajuLIUl, KOTOpbIE BBIPAOOTANO pPOCCHUIICKOE
00111eCTBO (COIMANBHO 3HAYNMBIX 3HAHHH );

— copMUpPOBaTh JIMYHOCTHOE OTHOILIEHHWE K O3TUM HOpMaMm, LEHHOCTIM, TpaaulusM (UX OCBOEHHUE,
IIPUHATHE);

— noJ/iepKaTh W pa3BUBaTh TPAJULUU YUYPEKACHUS, KOJJIEKTUBHBIE TBOPUYECKOM (HOPMBI N1E€ATENHHOCTH,
peann30BaTh BOCHUTATENbHbIE BO3MOKHOCTH KiItoueBbIX coObituit JJHOTT, dopmupoBats y oOydaroniuxcs
YYBCTBO COJIMJAAPHOCTH U MPUHAIIEKHOCTH K 00pa30BaTeIbHOMY YUPEKIECHUIO;

— peanu30BbIBaTh BOCIUTATENbHBIA MOTEHIMAN 00I1e00pa30BaTeIbHBIX OOIIEPa3BUBAIONINX MPOrPaMM U
BO3MOXKHOCTH Y4€OHOT0 3aHATHUS U Ipyrux (opM 00pa3zoBaTeNIbHbIX COOBITHIA;

— pa3BUBaTh COIMAJIbHOE TMApPTHEPCTBO KaK OJMH U3 CHOCO0OB  JOCTHKEHHUS 3((HEKTUBHOCTU
BOCIUTATENbHOM JeaTreibHOCTH B JJIOTT;

— OpPraHM30BbIBaTh PabOTy C CEMBAMHU OOYYAIOLIUXCS, UX POJUTEISIMU WIIM 3aKOHHBIMH MPEICTABUTENISMH,
AKTUBHO WX BKJIIOYATh B 00Pa30BaTEIBHBIN MPOIIECC, COICHCTBOBATh (DOPMUPOBAHUIO TTO3UIIUNA COFO3HUKOB
B PEIIEHUU BOCIIUTATENbHBIX 33]1a4;

— UCTIOJIb30BaTh B BOCIIUTAHUU JIETEH BO3MOKHOCTH 3aHATHUH IO JOMOJHUTEIBHBIM 00111€00pa30oBaTeIbHBIM
o0IIepa3BUBAIOIIMM TPOrpaMMaM KaK HMCTOYHHUK MOJJCPKKH W pa3BUTHs HHTEpeca K IO3HAHUIO H
TBOPYECTBY;
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— COZIEHCTBOBATh MPUOOPETEHHUIO OMBITA JMYHOCTHOIO U MPO(ECCHOHATBHOTO CaMOONPEAEICHHUS Ha OCHOBE
JMYHOCTHBIX MPOO B COBMECTHOM JEATEIBHOCTU M COLIMATIBHBIX PAKTUKAX;

— (popMHpOBaTH CO3HATENBHOE OTHOLIEHHE OOYJaroIIMXCsl K CBOEH JKU3HH, 3[J0POBBIO, 3I0pOBOMY 00pa3y
KHU3HH, a TAKXKE K )KU3HU U 3]I0POBBIO OKPY>KAIOIINX JIIOJICH;

— CO371aBaTh HHHOBALMOHHYIO cpeny, (opMupyromyw y JeTed M IMOAPOCTKOB M300peTaTeiabCcKoe,
KpEaTHBHOE, KPUTHUYECKOE MBIIUIEHHE  Yepe3 OCBOCHHE JIOTOJHUTENBHBIX 00IIe00pa3oBaTeNIbHBIX
00111epa3BUBAIOILUX [TPOrPaMM HOBOI'O MIOKOJIEHUS B 00J1aCTH MHXKEHEPHBIX U LIU(PPOBBIX TEXHOJIOTHIA;

— MOBBIIIATh  pa3HoOOpa3zue 00pa30BaTENbHBIX BO3MOXKHOCTEH TpU IMOCTPOSHUH HWHIMBUAYATBHBIX
00pa3oBaTeNbHBIX TPAEKTOPUH (MApIIPYTOB) 00 YJIAFOIITUXCS;

— ONTHMU3HUPOBATH CHUCTEMY BBISBICHUS, NOJICPKKH M Pa3BUTHs CIIOCOOHOCTEW M TAJIaHTOB y JAeTed U
IIOJIPOCTKOB, HAIPaBJIEHHON Ha CaMOOIIpeieieHne U MPO(HEeCCHOHAIbHYIO OPUEHTALINIO 00YJaroIUXCs.
VYcnoBus BOCIIUTAHUSA:

BocnuraTtenpHblil IpolLiecc OCYIIECTBISETCS B YCIOBUAX OpraHU3aLUU AEATEIbHOCTU JETCKOI0 KOJIJIEKTHBA
Ha OCHOBHOM y4eOHO# 0a3e peanu3aliy MporpaMMbl B OpraHU3aI|H TOTIOHUTEILHOTO 00pa30BaHus IeTei
B COOTBETCTBMU C HOPMaMH U IIPpaBUIaMU pabOThI OpraHU3allK, a TAK)KE Ha BbIE3IHBIX 0a3ax, IUIOMIAIKaX,
MEPONPUATHIX B IPYTUX OPraHU3ALUAX C YYETOM YCTAHOBIICHHBIX MPABHI M HOPM JIESTEIBHOCTH Ha 3THX
IUIOINAAKAX.

MeponpusTus 1Mo B3aUMOJCHCTBUIO C POAUTEISIMH (IIPOBEACHUE POAUTEILCKUX COOpaHUI, COBMECTHBIX
IIPa3HUKOB, MacTep-KJIacCoB M T.A.), @ TaKXKe Y4acTHe pPOJUTEIeH B MPOEKTHOH NEATEIBHOCTH , B
pa3paboTKe U 3aIIUTe TPOSKTOB BMECTE C PEOCHKOM.

OcHOBHBIMU (hOpMaMU BOCIIUTaHUSI ABJSAIOTCS: Oecena, MPaKTUYECKOEe 3aHATHE, MacTep — Kiacc, TBOpUECcKas
BCTpEYa, 3alUTa MPOEKTOB, JIEIOBas UTPA, SKCKYPCHS, TPEHUHTH, TYPUCTCKUE TPOTYIKH, TOXObI U JPyTHe
(bopMbl B3auUMOJEHCTBUS 00YUArOIUXCS.

B BocnuTaTensHOW AEATENBHOCTH C JAETBMHU 10 IMPOTPaMME HCIIONB3YIOTCS METOAbI BOCHHUTAHUS: METOJ
yoexaeHus (pacckas, pa3bsiCHEHUE, BHYILIEHHE), METOJ MOJOXKUTEIbHOrO ImpuMepa (meparora U JIpyrux
B3pOCIIBIX, JCTEH); METO YIpaXHEHUN (IPUYUEHUS); METOABI 000PEHUS M OCYKIICHHs TTOBEICHHS JETeH,
Ielaroruyeckoro TpeboBanus (¢ y4€ToM NpEeuMyLIECTBEHHOIO IpaBa Ha BOCHUTAHUE JE€TeH X poaUTeseH
(3aKOHHBIX IPEACTaBUTENEH ), UHAUBUAYAIbHBIX U BO3PACTHBIX OCOOEHHOCTEN JEeTel MJIajllero Bo3pacra) u
CTUMYJIUPOBaHMsI, MOOLIPEHUs (MHAUBUAYAIBHOIO U MMYOJIMYHOI0); METOJ EPEKIIIOYEHUS B JESITENbHOCTH;
METO/BI PYKOBOJICTBA M CAaMOBOCIIMTAHUS, Pa3BUTHS CAMOKOHTPOJII M CAMOOILIEHKU JIeTell B BOCIUTAHUMU;
METO/bI BOCHUTAHUS BO3/I€HCTBHEM TPYIIIBI, B KOJUIEKTUBE.

AHanu3 pe3ynbTaToB BOCHUTAHMS MPOBOJUTCS B MPOIECCE MEAArornyeckoro HalMoACHNs 3a MOBEICHUEM
neTel, ux oOIIeHneM, OTHOIICHUSIMU JI€TeH APYT C IpyroM, B KOJUIEKTHBE, UX OTHOIIEHUEM K IelaroraM, K
BBIMIOJIHEHUIO CBOMX 3aJaHWi IO mporpamme. MeTogaMu OLEHKH pPE3yIbTaTUBHOCTH pealn3alluu
IporpaMMbl B YacTH BOCIUTAHMs SBISETCA MEAaroruyeckoe HaOroJeHUe, MeAaroruueckuil aHamus3
pe3yIbTaTOB aHKETUPOBAHHMS, TECTUPOBAHHSI, OTIPOCHI.

KanengapHelii 1an BocuTaTeIbHON pabOThI MpeJICTaBlIeH MepeuHeM 3aIUIaHUPOBAHHBIX BOCIIUTATEIbHO-
3HAYMMBIX COOBITHH, YyTBEPKACHHBIX B IIPOTPaMMe BOCITUTAHUS YIPEKICHHS.
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[TerepOypr, 2012r. — 150c.;

Bonkosa, C. . «Konctpynposanue». - M: «IIpocsemenue», 2009. — 79c.

bnym, J1. // U3yuaem Arduino. CIT16:BXB-IlerepOypr, 2015. — 215c.

[Tetun, B.A.// IIpoekTsl ¢ ucnonb3zoBanueM KoHTposiepa Arduino., CI16:BXB-Iletep6ypr, 2014. — 176¢.
[Metun, B.A.// Arduino u Raspberry Pi B mpoekTax Internet of Things. CI16:5XB-Iletep6ypr, 2016. —210c.
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26



PrikoBa E. A. LEGO-JIa6oparopus (LEGO Control Lab). Yue6no-meTonnueckoe nocodue. — CII6, 2001. -
59c.
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OIIeHO'leIe MaTepHuaJbl

IIpome:kyTOUHAs aTTeCTANMS

[Tpunoxenue 1

®opma npoBeaeHus: 3amuTa TBOpueckoro npoekta. [lomyaBromarinueckuit Tenerpadusiii kimod Ha Arduino
Copnep:kanue arrecranmu: PaspaGorate mnporpamMmy aias tenerpagHoro tpeHaxepa. Co3manue
TeserpadHoi a30yKu, ¢ Pa3IMYHBIMU PEKUMAMU PAOOTHI U C Pa3IMYHBIMU MAaHUITYJIATOPAMH.

®opMa OLEHKH: YPOBEHb (BBICOKUH, CPETHUI, JOCTATOUHBIN), 6aJUl U COOTHOLICHUE MEXY HUMH.
ITapamMeTpbl H KPUTEPHHU OLICHKHU:

MPOTOTUIIA YCTPONCTBA [UIsl HW3YYEHHUSA

Ne | Kpurepuu oueHnBaHus KosauuyectBo 6a/110B
«1» «2» «3»

1 | 3uanue ocHOB VYyammiicss AeMOHCTPUPYET VYyamuiics BiajgeeT 3HaHUSAMU 00 VYyamuiics cB0OOAHO BiaseeT
KOHCTPYMPOBaHUSA 3HAHHUSA, TOJIBKO IIPU IIOMOIIH OCHOBaxX KOHCTPYHPOBAHHUS TEOPETUYECKMMHU 3HAHUSIMU 00 OCHOBAX
paguoannaparypsl. HaBOJSILIMX BOIIPOCOB M€/larora. | paguoarmiaparypbl, HO HE MOXET KOHCTPYMPOBAHUS paJuoaInaparypsbl.
3HaHUE CIEIUAJIBHBIX Ilyraercs B onpeneneHusx. JeTanu3upoBath. Biageer cnenuanbsHoll | OTIIMYHO BiIaAeeT ClEUaIbHON
TEPMHUHOB. [imoxo BnageeT cneunalbHOM TEPMHUHOJIOTUEH. TEPMHHOJIOTUEH.

TEPMHUHOJIOTHEN
2 | KoppektHOCTh ITokazaH xo[ penieHus IToxa3zaHbl 00CYXJaBIINECS BAPUAHTHI ITokxazaH X0/ peneHus MPaKTUYECKOro

WCTIOJB3yEMBIX METOJIOB
UCCIIeIOBaHMS U
00pabOTKHU MOTyYaeMbIX
pe3yJbTaTOB.
HeoOxonumas u
J0CTaTOYHas TIyOuHa
MIPOHUKHOBEHUS B
npobuemy;
[IpuBnedyenue 3HaHNUN W3
Apyrux obnacrei;
DcreTnka opopMIIeHUS

IIPAKTUYECKOTO 3aJaHus;
IToBepxHOCTHOE

IIPOHUKHOBEHUE B MPOOIIEMY;

PesynbTatsl oopmiteHbI
HEaKKypaTHO.

CIOCOOO0B PEIICHUSI TOCTABIICHHON
WH)XEHEPHOM 3a1aun, 000CHOBaH BBIOOD
MPEANOYTUTENBHOIO CII0C00a,
0a3upPYIOIIETrocs Ha XapaKTePUCTUKAX
WHXEHEPHOTO 3a/1aHu.

TBopueckuii moaxoa kK ohoOpMICHUIO
Pe3yJIbTaToB.

3aJjaHus, TI0Ka3aHO, KAKUM 00pa3oM U
KaKue PeIIeHNs IPUHUMAIIUCh 110
KOHCTPYKILWHU, MEXaHU3MaM, IPUHLUIIAM
(GYHKLIIMOHUPOBAHUS, KAKHE
HCIIOJIb30BaHbl TEXHUYECKHUE PELICHUS,
HOY-Xay, aJlTOPUTMBbI IEUCTBUM U T.1.
OOBbsCHEHO, KaK IPUHATHIE PEeIICHUs
OTBEYAlOT IIOCTABJICHHBIM 3a7a4aM.
[InrocoM sIBIIsI€TCSI OPUTHMHAIBHOCTD
TEXHUYECKUX PELICHUN, TPAMOTHBIN U
YECTHBIN AHAJIN3 HEYJOBJIETBOPUTEIBHBIX
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pe3yabTaTOB pabOTHI,

pe3ynabTaTOB U MpOoOIIEM
KOHCTPYUPOBAHHS U TIPOTPAMMHUPOBAHHUS,
Ha OCHOBE KOTOPOTO CIETaHbl
NIPaBUJIHHBIC BHIBOJIBI U HAWJICHBI
pelenus.

3 VMenune caMmoCcTOsITENLHO
BBIIIOJIHATH 3aJaHUC!

VYyamuicst UCIIbITBIBAET
TPYAHOCTH TIpU paboTe HaZ
3aganueM. [locTosHHO
npuberaeT K MoMOIIX Ielarora
WJIA TOBAPUIIICH.

VYyammuiics ¢ 3HTY3Ha3MOM, HO HE 0e3
MTOMOIIH Tefiarora, paboTaer Haj
MPAKTHYECKUM 3aJJaHUEM: NTPABUIILHO
pa3medaet, BbIpe3aeT U naser.
AKkkypaTeH Mpu ohopmIeHUU
pe3yJIbTaTOB.

VYyamuiics caMOCTOSTEIbHO paboTaeT
HaJ 3aJlaHUEM: TPaMOTHO pa3MEYacT,
aKKypaTHO BBIPE3acT U IaseT.
TBOpUYECKU MOAXOAUT MPH 0POPMIICHUH
pe3ynbTaToB.

4 | CoOmroaeHre TEXHUKU
0€30MacHOCTH TIpU
oOparnieHuu ¢
WHCTPYMEHTAMH

VYyamuiicst HeyBEpEHHO
dbopmymupyet npaBmia Th u
MHOI'/Ia HapyIlIaeT IpaBuja

VYyamuiics yBepeHHO (hopMyaupyer
npaBuia Th npu obpamiennu ¢
WHCTPYMEHTOM, HO HE BCEI/la 3HAET KakK
WX IPUMEHHUTH

Yuamuiicst OTIIMYHO 3HAeT npasuia Th
Mpu OOpaIIeHUH C UHCTPYMEHTaMHu U
CaMOCTOSITEJIbHO UX TPUMEHSET

YpoBeHb pe3ybTATUBHOCTH O0yUEHUS
10 — 12 Beicokuii 7 — 9 cpenuuit 4 — 6 nocratounslii  dopma ukcanuu pe3yabTaTa: MPOTOKOI
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JAnarnocTuyeckasi KapTa JUYHOCTHOTO POCTAa 00y4aK0Ierocs

Mudp

Bospact

3220 —20__ yueOHbIH roj

Hanpasnennocru
BOCIIUTAHHUS

KpI/ITepI/II/I BOCIIMTAHHOCTH

HapaMeTpLI OLICHKHM BOCIIMTAHHOCTHU

O1eHKa BOCIIUTAHHOCTH
y4amnerocs

Hadalio

cepen

KOHCI]

yue

OHOTO roja

DTHUKA ¥ 3CTETUKA BBITIOJHEHUS
paboThI U IPECTABICHUS €€
pe3yJIbTaToB

Crapaercsi IOJIHOCTbIO  3aBEPIIUTh KaXayw padory,
UCIIOJIb30BATh HEOOXOIMMBbIC JOTIOIHEHHS

Crpemutcst npuaath Kaxaod padoTe TapMOHUYHOCTH IIO
1BETY U (hopme

Crapaercs npuaath KaxJIol paboTe coJepiKaTelbHYIO
(pyHKIMOHANTBHYIO) HAIPABICHHOCTh

Kynerypa oprannsanuu cBoeit
JesTeNbHOCTH

[TpaBUIBHO M aKKYpaTHO OpraHU3yeT pabouee MecTo

AKKypaTeH B BBIIIOJIHEHUU IPAKTHUECKON pabOThI

CobmtogaeT  MOCIENOBATEIBHOCTh
PEKOMEH1YEMOMY AJITOPUTMY

pabotel. Crnemyet

Tepnenus u pabotocnocobeH

VYBaXuTeIbHOE OTHOIIEHUE K
npodeccnoHaNbHOMN eI TENbHOCTH

JPYTHX

IIpn BBICKa3bIBAaHMM KPUTUYECKHUX 3aMEUaHUN B aJpec
qy)k0il paboThI cTapaercsi ObITh 00BEKTHUBHBIM

[ToguepkuBaeT MOJOXKHUTEILHOE B UY>KOM paboTe

BricKka3bIBaeT MOXKEIaHUS 110 YIIYUHICHUIO pa6OTI>I

AI[GKB&THOCTI) BOCIIpHUATHUA
npodeccHnoHaTBEHOM OIEHKH CBOECH
NEATEIBbHOCTH U €€ pe3yIbTaTOB

CrpemuTcs ucrpaBuTh YKa3aHHbIE OLIUOKU

HpI/ICJ'IYHII/IBaeTCSI K COBC€TaM IicJarora 1 CBEpCTHUKOB

BOCHpI/IHI/IMaeT HpO(I)CCCI/IOHaHLHLIC 3aMCUYaHuA
MOXECJIaHU K COBEPIICHCTBOBAHUIO pa6OTI)I

Kak

JloGposkenareneH B OLEHKaX padOThl APYTrUX

He Ja€T HETAaTUBHBIX JIMYHOCTHBIX OIICHOK
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CTtpeMuTCs K IOMOIIH B padOTe IPYTUM

CrpemuTcs K npoecCHoHAIBHON OLIEHKE PadOThI APYTHX

M3roraBivBaeT NMPUKJIAJHBIC U3JCIHS B TEXHHKE PYYHOTO
BA3aHUA 11 ce0s

CtpeMuTcsi TONAapuUTh CBOM pabOTBl APYruM  (YTOOBI
IIPUHECTHU PAJIOCTh)

[IposiBrsieT TBOpUECKHil MOAX0A B paboTe

IIposiBnsieT aKTHBHOCT M 3aUHTEPECOBAHHOCTHb  IIPH
Y4aCTMHM B MAaCCOBBIX MEPONPHUATHUSAX Y4E€OHOTO XapakTepa
(BBICTAaBKAX, KOHKYpPCaX, UTOTOBBIX 3aHATHUSIX U Ap.)

IIpemyiaraer mnomolb B OpraHU3alud U IPOBEICHUHU
MacCOBBIX MEPONIPUSATUI YUeOHOr0 XapakTepa

y‘IaCTByeT B BBIITOJIHCHHWH KOJIJICKTHBHBIX pa60T

Crapaercs cHpaBelIMBO  paclpeAeiuTh 3aJaHus IIpU
BBINIOJTHEHUH KOJUIEKTUBHBIX paboT

Crapaercs  clpaBeAJIMBO  BBINOJIHUTH  CBOIO  4acTb
KOJIJIEKTUBHOM paboThI

VYMeHne B3auMoOeiCTBOBATh C
JPYTUMU YJIEHAMH KOJIJIEKTHBA

Hexkondaukren

He memaer APYIruM JCTAM Ha 3aHATUU

HpeﬂnaraeT CBOIO ITIOMOIIb APYI'UM ACTAM

He tpebyer u3nuiiHero BHUMaHus OT Nejarora

TosepanTHOCTD

TepHI/IM K HCJOCTATKaMU APYIrux

He nomuepkuBaeT omumOKu Apyrux

JloOpoxenareneH K IeTsIM APYyruX HallMOHAIbHOCTEN

AXTUBHOCTG U KEJIaHUE Y4aCTBOBAThL B
Je€i1aX ACTCKOT'O KOJJICKTHBA

CrpemuTcst y4acTBOBaTb BO  MEPONPUATUSAX  TPYIIIBI
(mpa3HUKaX, SKCKYPCHSIX U Ap.)

Brinonnaser O6H_ICCTBCHHLIC MOpy4YCHUA
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[IposiBisieT WMHUIMATUBY B OpraHU3allMd U MPOBEJICHUU
MacCOBBIX (JOPM, HHULIUUPYET UJEU

CTpeMJICHI/Ie K caMopcalin3anuun
COIIMaJIbHO aJICKBAaTHBIMHU crocodamMu

CrpeMurcs nepefaBaTh CBOM HMHTEPEC K 3aHSATUSIM U OIBIT
ApyruM

CtpeMHTCSI K CaMOpPa3BUTHUIO, MOJIYYCHHIO HOBBIX 3HAHUM,
YMEHHI1, HABBIKOB

IIposiBnsieT y1OBIETBOPEHUE CBOCH EATEIBbHOCTBIO

C oKelaHMEeM IIOKa3bIBAaeT JPYIUM pe3yJibTaThl CBOCH
paboThHI

CO6J'IIOI[CHI/IC HpPaBCTBCHHO—
OTUYCCKHX HOPM

CO6J’II-OI[8.€T IIpaBUJia 9TUKETA

Pa3BuTa o01as KynpTypa peuu

[TposiBnsier  oOmIyt0  KyabTypy  OGOpMIICHUS  CBOCH
BHEITHOCTU(aKKYpaTHOCTh B OJICXK/I€ M IMPHUYECKE, HAUYHE
CMEHHOM 00YBHU U T. 11.)

Breimomnnser IIpaBUJia MOBCACHUS HA 3aHATUAX KPYIKKaA

HToro 6a/1710B:

Cucrema OLICHOK Ha3BAHHBIX MNOBCACHYCCKHUX HpOHBJIQHHﬁ:

0 GannoB — He MposBIsIeTCH,

1 6amn — cmabo mposBIIseTCs,

2 Gasuta — MposBISIETCS HA CPETHEM YPOBHE,
3 GaJiya — BBICOKHUN YpOBEHb MPOSBICHHUS.
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