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|. HOACHUTEJIbBHAS 3AIIMCKA

1.1 HanpaBJjieHHOCTH POTrPaMMbI

HarmpaBieHHOCTh — TEeXHHUYECKASI.
YpoBeHb — 03HAKOMUTEIIHHBIH.

1.2 AKTyaJIbHOCTH POTrPaAMMBbI

C KaxIpIM TrOJIOM B Halllel CTpaHe yBEIUYMBAETCS YHMCIIO AETel, 3aMHTEepECOBaHHbBIX B
OCBOGHUHU INPOrpaMMHPOBaHUs, pOOOTOTEXHUKH, 3/] MonenupoBanus u nedatd. CoBpeMeHHbIE
TpeOOBaHUSI MOJCPHU3AIMH CHUCTEMbl O00pa30BaHUS TaKKe KacaroTCs, NPEXIe BCEro,
JOCTYITHOCTH M KayecTBa OOpa30BaHMs TEXHWYECKOM HAIPaBIEHHOCTH Ui IOCTPOCHHUS
WHIUBUAYAJIbHONM 00pa30BaTeIbHOW TpaeKTOpuM pedeHka, B TOM YHUCIE C OCOOBIMHU
00pa3oBaTeNbHBIMU OTPEOHOCTSIMHU.

JlanHas nmporpaMMa pa3paboTaHa Ul O3HAKOMJIGHHMsI JleTel ¢  OCHOBaMH
nporpaMMupoBaHusi, podororexHuku u 3J] mewarn. IlporpamMmma HampaBieHa Ha pa3BUTHE
MHHOBAIMOHHOTO MH)XEHEPHOI0 M TEXHOJIOTMYECKOTO MBIIUICHUS peOeHKa, a TakKe CHUXKEHHE
PUCKOB HETaTUBHOIO BIMSHUS TEXHOJOTMYECKOTO MHpa Ha pa3BUTHE KPEaTUBHOCTH,
M0003HATENILHOCTH,  BOOOpaXKEHUs, a Takke Ha SMOLMOHAIBHYI0, MOTHBAI[MOHHO-
noTpeOHOCTHYIO cdepy pedbenka 11-14 ser. [IporpamMma Mmo3BOJISET CO3/1aBaTh OJArONPHUSATHBIC
YCJIOBHUS JJIsl pa3BUTHUS TBOPUYECKUX CIIOCOOHOCTEH HIKOJIBHUKOB.

JlanHas nporpaMma paccuurtana Ha fieteit ¢ 11 1o 14 net u cocraBieHa B COOTBETCTBUU
C HOpMaMHM, YCTAaHOBJIEHHBIMU CIIEAYIOIIEH 3aKOHO1aTeIbHON 0a30:

1. ®enepanbubiii 3akoH ot 29.12.2012 r. Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoii
denepanuny;

2. 3axoH Pssanckoit obmactu ot 29.08.2013 Ne42-O3 «O06 obOpazoBanuu B PszaHckoif
obsacTi».

3. IIpuxa3z MunucrepctBa oopazoBanus U Hayku Poccuiickoit @denepannu ot 29.12.2014 rona
Nel644 «O BHeceHuM uU3MEHeHMH B Hpuka3 MuHHcTepcTBa 0O0pa30BaHUS U HAyKH
Poccuiickoit ®eneparuu ot 17.12.2010 roma Nel897 «O6 yrBepxkaenuun denepanbHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOI'O O0IEro 0Opa3oBaHUsD».

4. Tlocranomnenue ['maBHOTO rocynapCTBEHHOTO CaHMTApHOTO Bpaua Poccuiickoit deneparun
or 29.12.2010 r. Ne 189 «O6 yreepxaenun CanlluH 2.4.2.2821-10 «CanutapHo-
SMHUIEMHOJIOTHYECKHEe TpeOOBaHWUS K  yCIOBHSAM MW OpraHu3amuu  OoOydeHHWs B
00111€00pa30BaTEIbHBIX YUPEKIACHHUSIX .

5. Ilpuka3z MunucrepctBa npocseuieHus: Poccuiickoit ®denepannn ot 20.05.2020 Ne 254 "O0
YTBEP)KICHUU (eAepaTbHOrO MepevHs y4yeOHUKOB, TOMYIIEHHBIX K HCHOJIB30BAHUIO MpPU
peain3allii HMEIOIUX TOCYIapCTBEHHYIO aKKpEeIUTaluil o0pa3oBaTeIbHBIX MpOrpamMm
HAyYaJIbHOTO OOILEro, OCHOBHOTO OOILEro, cpeaHero odiero o0pa3oBaHusl OpraHU3aLUsIMH,
OCYIIECTBIISIOMUMH 00Pa30BaTEIBHYIO IESITEIIBHOCTD' .

6. Ilpuka3z MunuctepcrBa mpocsemeHust Poccuiickoit deneparmm ot 23.12.2020 Ne 766 "O
BHECEHMHM U3MEHEHMH B (¢enepalbHbIi NepedyeHb y4eOHUKOB, JIOMYIIEHHBIX K
WCIOJIb30BAaHUIO TpPU  peali3allud  HMMEIOIIUX  TOCYJapCTBEHHYIO  aKKpEAUTAaLUIO
00pa3oBaTeNbHBIX MPOTrPaMM HAYaJIBHOTO OOIIEr0, OCHOBHOI'O OOIIEro, CPEeaHEro oOIIero
oOpa3oBaHMsl OpraHU3alUsIMH, OCYIIECTBISIOIIMMU 00pa30BaTENbHYIO JI€ATEIbHOCTD,
YTBEPXKACHHBIN TpuKkazoM MunucrepcTBa nmpocsenienust Poceniickoit ®@enepannn ot 20 mMas
2020 r. Ne 254" (3apeructpuponan 02.03.2021 Ne 62645)

7. Tlpuxa3z MunuctepcTBa oOpazoBanus U Hayku Poccuiickoit @enepannu ot 17.05.2012 Ne4 13



«O06 yTBepkIeHUM (eaepanbHOTO TOCYIAapCTBEHHOrO 00pa30BaTENLHOTO CTaHJApTa
CpeaHero o0Iero oopazoBaHMs».



8. denpepanbHblii 0a3WCHBIM y4e€OHBIM IJIJaH ¥ TPUMEpPHBIE ydeOHBIC TIUIAHBI IS
obmeo0Opa3oBaTeNbHBIX yupexxaeHuid Poccuiickoit denepanyy, peanusyrommx MporpaMmbl
obmero oOpa3oBaHus (MpHUKa3 MHUHUCTEPCTBA OOpa3oBaHuss W Hayku PD Ne 1312 ot
09.03.2004 r), npukaza MunucrepcTBa oOpa3zoBanus u Hayku Poccutickoit @enepammu Ne 74
or 01.02. 2012 r. «O BHeceHUU WU3MEHEHUH B (enepanbHbId 0a3WCHBIM Y4eOHBIH IIIaH U
IpUMEpHbIe yueOHbIe IJIaHbl A 00pa3oBaTelbHBIX yupexxaeHuil Poccuiickoir @enepanui,
peaIn3yIOLMX MPOrpaMMbl 00IIET0 00pa30BaHUsY;

9. OcHoBHas o0Opa3oBarenpHas TporpaMmMa OCHOBHOro ooOmiero obpazoBanuss MOY
«MuxaitnoBckas COLI Nel» MO-MuxaiioBckuii MyHULIMIAIBHBIM pailoH Psszanckoit
obacry;

10. YueOnbiii mnan PauatHukoBckoro ¢uwmana MOY «MuxaitnoBckas COILINel» MO-
MuxaitioBCKuii MyHMIIMNAIBHBINA paiioH Ps3zanckoit oonactu Ha 2023/2024 y4ueOHBIN TOI.

B mnactosmee Bpemsi muppoBoMy 0OOpa30BaHHMIO OTBOJIMTCS OTBETCTBEHHAs pOJb B
pPa3BUTUM U CTAHOBJIEHWU AaKTHUBHOM, CAaMOCTOSITEIbHO MBICISIIENH JIMYHOCTH, TOTOBOM
KOHCTPYKTUBHO M TBOPYECKH pellIaTh BO3ZHHUKAIOLIUE mepesa obuecTBoM 3anadn. [loatomy ogna
13 OCHOBHBIX 33J1a4 JONOJHUTEIBHOTO 00Pa30BaHMsI COCTOUT B TOM, YTOOBI TOMOYb YJaI[UMCS B
MOJIHOM Mepe MPOSBISATH CBOM CIIOCOOHOCTH, Pa3BUTh TBOPYECKUU IMOTEHIIMAN, WHUIUATHBY,
caMoCTOSITeNIbHOCTh. POPMUPOBAHME MHTEpEca K OBJIAJCHHIO 3HAHUW UM yMEHUH B 00sacTu
IU(POBBIX TEXHOJOTUH SBISETCS BaXXHBIM CPEACTBOM IMOBBIIICHUS KayecTBa OOyuYeHUs
IIKOJIEHUKOB.

1.3 OrauunTe/ibHbIE 0COOEHHOCTH MPOrPaMMbI

LleHHOCTh, HOBHM3HAa NPOTPAMMBI COCTOMT B TOM, YTO B HEH yxemsercs OobIioe
BHUMaHUE NPAKTUYECKON NEATEIbHOCTH YYallUXCs: OCBOGHHE B IIKOJBLHOM BO3pacTe 0a30BbIX
NOHATUI W TNpeACTaBIEHUN O MPOrpaMMHMPOBAaHUH, poOOoTOTeXHUKEe, 3/ MoaepupoBaHUM U
MeJaTH, a TaKXKe NMPUMEHEHHUE TOIYYEeHHBIX 3HAHMW OKPYKAIOMIET0 MHpa, WHPOPMATUKH WU
MaTeMaTUKM B HH)XXCHEPHBIX Ipoekrax. [IporpaMma oOCHOBaHa Ha NPHUHLMIIAX JIMYHOCTHO-
OPHEHTUPOBAHHOTO O0YYEHHS, CIOCOOCTBYET MOBHIIIEHUIO Ka4eCcTBa 00y4YeHUs, (HOPMUPOBAHUIO
JITOPUTMUYECKOTO CTUJISL MBILIUIEHUS U YCUJIEHHUIO MOTUBAIIMH K 00YyUEHHUIO.

IIporpamMma coctouT u3 Tpex moxayiei. OOyueHne HauMHAETCS C OCBOEHHMS MEPBOTO
MOJYJIsl, KOTOPBIN JaeT MpecTaBleHrne 00 aaroputMax, podorax, 31 mogenupoBanuu, padbore ¢
IIPOrpaMMHBIM 00€CIIeYeHUEM, aKTyallu3upyeT reOMeTpUYECKHe MOHATHA. 3aTeM MpeaIaraeTcs
BTOPOI MOAYJb, B KOTOPBIH BXOJUT MPOJOJIKEHHE U3YUEHHUs aJTOPUTMOB Ha 0Oojiee BBICOKOM
YPOBHE, a TaKXKe M3y4eHHE OCHOB cxeMOoTexHMKHU U 3]] penakrop. Tperuit Moaysnb, OCHOBaH Ha
YCIIO)KHEHHE YPOBHSI M3y4aeMbIX aJTOPUTMOB, NEPEXO0J OT UMHUTALMOHHOW CXEMOTEXHUKH K
HCIOJIb30BAHUIO HACTOSAIIMX pajauojeTaneif, a B u3ydyeHuu 3J/| medatu or rpaduueckoro
penakTopa A HOBMYKOB K MH)XeHepHoMy 3/ penakropy. Ha mpoTspkeHun Tpex Momynen
BEIYIIEHN SABJISIETCS MPOECKTHASI 1EATENBHOCTD.

Ha mporsxkenun oOydeHHs MO TpeM MOJIYJsSM Yydalluecss OCBauBalOT OCHOBBI
IIPOrpaMMUPOBaHUS, pOOOTOTEXHUKH U 3] mevaru.

B ocBoeHuu nporpamMmsl UCIONb3YETCS TOIBKO OTKPBITOE IPOrPAMMHOE U alllapaTHOE
obecrieyeHre, pacpocTpaHsaeMoe M0/ CBOOOAHBIMU JHILIEH3UAMHU.

1.4 AnpecaTt nporpamMmmslI

IIporpamMma opuenTupoBana Ha aeteit ot 11 no 14 ner. B xaxzaoii rpymnmne ot 5 1o 15
YeJIOBEK.

1.5 O0béM 1 cpoK 0CBOECHHS MPOrPaAMMBbI



[Iporpamma paccuutana 364 — u3y4eHue Kypca MporpaMMUPOBAHUsS, POOOTOTEXHUKU H
3]1 meuatu

1.6 ®opma obyueHust

3aHATHS TPOXOJAT B OCHOBE CBOEH Mo ouHOU dopme oOydenus. Taxke momyckaercs
3a0uHO€ OOyueHHEe B HEKOTOPBIX CllydasX, Hampumep, Ooje3Hb pebenka. IlpakTuueckue
IPYNIOBBIE 3aHATHUS JONOJHAOTCA KOHKYPCaMU U COPEBHOBAHUSIMH.

1.7 ®opmbl opraHu3anuu 00pa3oBaTeIbHOI0 MpoIecca

[IporpaMmoii mpenycMOTPEHO TpoOBeIeHHE KOMOWHUPOBAHHBIX 3aHATHNA: 3aHATHS
COCTOSIT U3 TEOPETHUECKON U MPAaKTUUECKOM yacTell, mpudém 2/3 KonuyecTBa BpEMEHH 3aHUMAET
[IPaKTUYECKasl YacTb.

[Ipu npoBeeHNH 3aHATUN TPAAUIIMOHHO UCTIOIB3YIOTCS TPH (POPMBI pabOTHI:

e JIEMOHCTpAIlMOHHAsA, Korja oOydaroliuecsi CIymawT OObSICHEHHs MeAarora Hu
HAOMIOAAI0T 32 JAEMOHCTPALMOHHBIM OJKPaHOM WJIM JKpaHaMH KOMIIBIOTEPOB Ha
YUYEHUYECKUX pabounx MecTax;

e (poHTanpHasg, Korma oOyYaroIIMecs CHHXPOHHO paboOTaoT I0J yIpaBlICHHUEM
e/arora;

e CcaMOCTOATEJIbHAas, Korjaa oOydaroliMecs BBIIOJHSIOT WHAUBUAYAJIbHBIE 3aJaHUS B
TEUEHHWE YaCTH 3aHATUS WJIM HECKOJIbKHUX 3aHSATHH.

[IponomkuTenbHOCTh 3aHATUA — 1,5 yaca, MpuU 3TOM CMEHAa BHUIOB JACATEIHHOCTH
(muceMoO, TOBOpEHHWE, ciylianue, yreHue, padora 3a IIK u T.1.) mpomcxomut kaxasie 7-10
MUHYT. [IpOIOIKUTENBHOCTh HEMPEpPHIBHOW pabOThl 32 KOMIBIOTEPOM (HANHCAHHE TEKCTa
nporpammsl, paspabotka 3D-moxaenu) He mpeBblmaet 15 munyrt. [ns obecrnedeHust pa3BUTHA
KOKI0ro peOeHKa 3aHATHS NPOBOAATCA B HHIAUBUAYAIbHOW, TPYIIOBOM U (ppoHTaIbHOU
dopmax.

1.8 AnnapartHble cpeacTBa

1. TlepcoHasbHBIN KOMIBIOTEP/HOYTOYK TIPETIOaBATEIIs.
2. 15 y4eOHBIX MeCT, BKITFOUAIOMINX KJIaBHATYPY U MBIIIb, JTUOO TOIBKO MBIIIb, B CITy4ae
WCIIOJIH30BaHUS HOYTOYKOB.
3. TIpoekTop u 3KpaH IJIs MPOEKTOPA ISl BEICHHSI TPE3CHTAINI U ITOKa3a pa3THIHbIX
MaTepHaoB.
MoOunbpHast MarHuTHas 10CKa 17151 y4eOHOM ayIuTOpHH;
Qumnyapr;
HaGop u3 Tpex Tpacc st uCIbITaHUN U COPEBHOBAHMIA
15 ocHoBHbIX U pecypcHbix HabopoB POBBO Ilnatdopm, POBBO Jlaboparopuii,
Habopos 3HaTok Ha 320 cxem, HabopoB POBBO CxemoTexHuKa;
8. Opun 3] npuHTEp MUHY;
9. Bexona B riobanbHyro ceTh MIHTEpHET.
1.9 YueGHo-MeTOANYeCKOE 00ecnievyeHne POrpaMMbl

No ok

Hpouecc 06y‘IeHI/I$I U BOCIIMTaAaHUA OCHOBBIBACTCA Ha MNPUHOUIAX JHAYHOCTHO-
OpPUEHTHUPOBAHHOTO OOYUEHHMSI IETSM C YUETOM MX BO3PACTHBIX OCOOEHHOCTEH.

Opranuzanys nejaroruyeckoro mpoiecca NpeirnoiaraeT Co3JIaHue JUisl 00ydaromuxcs
TaKOW cpeJibl, B KOTOPO OHHU IMOJIHEE PAaCKPHIBAIOT CBOM TBOPUECKUE CIIOCOOHOCTH U YyBCTBYIOT
ce0st KoM(pOPTHO W CBOOOJHO. DTOMY CIOCOOCTBYIOT KOMIUIEKC METOJIOB, ()OPM M CPEACTB
00pa3oBaTeNBLHOrO MpoIiecca.

@opMBI TIpOBENCHHS 3aHATHH pPa3HOOOpA3HBI: JIEKIHS, W OOBSICHEHHWE MaTepHaia ¢
IMPHUBJICYCHHUEM O6yanOIHHXC${, U CaMOCTOATCIIbHAsA TPCHHUPOBOYHAA pa60Ta, M 3BpUCTHYCCKAA



Oecema, MpakTHYECKOE ydeOHOE 3aHATHE, CaMOCTOsITeNbHAas paboTa, MPOCKTHAs, HIPOBas
JEeATENbHOCTb.

Ha 3anatusx mnpenycmaTpuBaroTcst ciefyroomue (GopMbl  opraHu3zanuu  ydeOHOH
JesTeNbHOCTH: WHAMBHIyalbHas (00y4aromemycs HaéTcs CaMOCTOSATENBHOE 3a/laHue C yIETOM
€ro BO3MOXXHOCTeH), (poHTanbHas (paboTa €O BCEMU OJHOBPEMEHHO, HalpuUMep, Ipu
OOBSICHEHHMH HOBOTO MaTepuajia WIH OTPa0OTKe OINPeNelEHHOI0 TEXHOJOTHMYECKOro Mpuéma),
rpymnmoBas (pasjeneHue 00y4arouuxcs Ha IPYIIbl U1 BBIITOJIHEHHs ONpeAeaEHHON paboThI).

«KpacHo#i HUTBIO» Yepe3 Bech 00pa3oBaTeNbHBIN MPOIECC MPOXOIUT MHIWBUAYAbHAS
HCCIIeIOBATENbCKAsT JESTEIbHOCTh BOCIUTAHHUKOB. VIMEHHO 3TO SBJISETCS OCHOBOM JUIs
(bopMHUpOBaHUS KOMILIEKCa 00pa30BaTEIbHBIX KOMIIETCHIIHH.

Kak npasuiio, 1/3 3aHATHSI OTBOJUTCSA HA U3JI0XKEHHUE ME€JaroroM TeOPEeTHYECKUX OCHOB
M3y4aeMOi TeMBbl, OCTalIbHBIC 2/3 MOCBSIICHBI MPAaKTHYeCKUM paboTraM. B Xoje mpakTHuecKux
paboT mpenycMaTpuBaeTcs aHauu3 JACUCTBUM oOyuarommuxcs, OOCyKAE€HHE ONTHUMalbHOU
MOCJIeIOBATEIbHOCTH  BBIMOJIHEHUS 3a/aHuii, ToMCK Hambonee 3((eKTUBHBIX CIOCOO0B
peleHMsl TOCTABICHHBIX 3a/1a4.

Conepxxanne ydeOHBIX OJOKOB oOecrmeunBaeT HH(OPMAIMOHHO-TIO3HABATEIbHBIN
YPOBEHb U HAlpaBJIEHO Ha NPUOOpETEHUE NMPAKTHUECKUX HABBIKOB PabOThI ¢ KOMIIBIOTEPHOU
TEXHUKOMH, TOMOTHUTEIBHBIX 3HAHH, ICHOMY IIOHUMAHUIO TIeJIeH U CIOCO0O0B pelaeMbIX 3ajad.

2. HEJIb U1 3AJIAYU ITPOI'PAMMObI
2.1 Hean mporpamMmsl

[lenbto mporpammsl siBisieTcss (OPMHUPOBAHME HAYYHOTO MHUPOBO33PEHHUS YYAIIUXCS C
HAKJIOHHOCTSIMH B OOJIACTH TOYHBIX HayK M TE€XHHYECKOTO TBOpYecTBa (chepa AeATenbHOCTH
«4eJI0OBeK-MalllMHa»), a TaKKe OCBOCHME MMU METOJ0B HAY4YHOIO IO3HAHUS MHUpPA, pa3BUTHE
UCCIIEIOBATENIbCKUX,  NPHUKIATHBIX, KOHCTPYKTOPCKHX  CIIOCOOHOCTEH Ha  mpuMepe
IPOrpaMMUPOBaHUs, pOOOTOTEXHUKU U 3/ MOJIeIMPOBaHUs U IIEUaTH.

2.2 3agaum nporpaMmsl

OO6pazoBarenbHbIE:

e 00OyueHHe HEOOXOIMMBIM 3HAHUSAM aHAJIN3a, AITOPUTMH3ALIUN U IPOIPAMMHUPOBAHUS;

e (hopMupoBaHHE HABBIKOB OOPAOOTKU M Tepeaun NOIy4eHHOW HHPOpMAIUH;

e 3HAKOMCTBO C pa3JIMYHBIMH BUJAMU aJITOPUTMOB, MEXAHU3MOB, HJIEKTPOHHBIX
«yYMHBIX» YCTPOUCTB M UX NPUMEHEHHEM;

e 0OwIMe npencTaBieHus 0 podoTax, poOOTU3UPOBAHHBIX YCTpOHCTBaxX, 3D-punTepax,
WX HA3HAYEHUH U BO3MOXXHOCTSIX MCIIOJIb30BaHUS B OBITY U Ha IPOM3BOJICTBE;

e TPHUHIUIHAIBHBIX CXEMaX M MPOIEJAEBTUIECKUX OCHOBAX TEOPUH aBTOMAaTHIECKOTO
ynpasnenus (TAY);

e IHU(POBBIX «OpraHax yyBCcTB» (LKppoBas 1abopaTopus) U UX HA3HAYECHUY;

e MIPOTOTUIIUPOBAHUIO, U300PETATEILCTBY, MUKPOIIIEKTPOHUKE, IPOrPaMMHUPOBAHUIO.

pa3BHBAIOIIHE:

e YCTHOW peud, B TOM YHCJI€ YMEHHI BbIpaXkaTb CBOU MBICIIU, TOTPEOHOCTH, CTPOUTD
JIOTHYECKH  B3aMMOCBSI3aHHBIC  TIPEJIOKEHHMS B CUTyalWsX  OOIICHUS,
apryMEHTHPOBATh ¥ 000CHOBBIBATH CBOIO TIO3HIIUIO;

e  MBIIUICHUS, ONIEPATUBHOMN MMaMsATH, BHUMAaHUS U BOOOPaKCHUS,

° KOMMYHI/IKaTI/IBHBIX YMeHHfI, HeO6XO)II/IMBIe JJISL B3aI/IMOI[eI\/’ICTBI/I$I B JCTCKOM
KOJUIEKTHBE;

° BOJIX U yMeHI/II\/'I HpeO)IOJ'IeHI/ISI CO6CTB€HHBIX )I(eJ'IaHI/Iﬁ B CI/ITyaHI/IHX, rac HeO6XO)II/IMO
MPUHUMATh YCIIOBUSI COBMECTHOHM JEATEIBHOCTH W COBMECTHO TPHUHSITHIX HOPM
TOBEICHUS,

e T10003HATEILHOCTH;



MEPBUYHBIX OLEHOYHBIX YMEHHH (CaMOOLIEHKH pe3yJibTaTOB JUYHON MPOEKTHOMN
NEeSITeIbHOCTH M AKCIEPTHOM OLIEHKH PE3yJIbTaTOB MPOEKTHOM AEATEIbHOCTH CBOMX
CBEPCTHHUKOB B 00JIACTH OCHOB POOOTOTEXHUKH ).

BOCITMTATCIIbHBIC:

JIMYHOH OTBETCTBEHHOCTH 3a PE3YJIbTAThI cBOcH ACATCIIBHOCTH Ha IIPUMEPE
p33pa6OTKI/I COOCTBEHHBIX M COBMECTHBIX ITPOCKTOB;

YBAXXUTCIIbHOI'O OTHOLICHUA K CAMOMY ce6e, B3POCIJIBIM U CBEPCTHHUKAM;

YMGHI/Iﬁ COBMECTHOM pa6OTI>I B KOMaHZAC, JO0roBapuBaThCsdA, BBICIYIIHWBATh H
INpUHUMAaTh AJIbTCPHATUBHYIKO TOYKY 3pCHUA, YUYUTHBIBATH HHTCPECHI W YYBCTBaA
CBCpPCTHUKOB, COIICPCKUBATH HX HEyJadaM MW padoBaTbCAd YCIIEXaM, aJACKBAaTHO
BBIPpAXKATh CBOU YYBCTBA,

KOPPEKTHOI'O MOBCACHN A B KOJIJICKTUBE;

OCHOB 0€30ITaCHOM TEXHOJIOTUUECKOM JACATCIIBHOCTH.

Il. COAEP KAHME ITPOI'PAMMBI

1. Yue6ublii mian

Ne /0

KosmmuecTBo yacos DopMBI

Tema OpraHM3aluu
Bcero | Teopus | IIpakruka P -
3aHATHI

dopMma
KOHTPOJISI

BBenenue B 1 1 - Jlekuusi, Peduiexcus
PO0OTOTEXHUKY JHUCKYCCUS

Texuuka 0€30IaCHOCTH. 1 1
Tlonstne 0
PpOOOTOTEXHHUKE.
Opranusanusi pabouero
MecTa

POBBOcka3ka 14 4 10 Jlexumsi, Peduexcus,
JUCKYCCHS, TeXHUYECKOoe

IPOEKTHasA 3aJaHue
AEATCJIbHOCTD

OcHoBHBIE 8 2 6
MaTeMaTHYeCKue
Npe/ICTaBIICHUS,
MOCTPOCHHE JIMHEHHBIX
u 0e3yCIIOBHO-
LUKITAYECKHX
AJITOPUTMOB.

[pencraBnenne 0 1 1
Bpemenu.  Ilo3aBuepa-
BYEpa- CErojHs- 3aBTpa-
nocne3aBtpa. Lubpsr u
yucna. CueT B IpsIMOM |
obpaTHOM TIOPSIZIKE.
CpaBHeHHe CBOWCTB
00bexToB. CocraBieHue
JIITOPUTMOB PpasHbIX
THIIOB

I'pynmupoBka 0O0BEKTOB 1 1
COTJIACHO UX CBOMCTBAM.
ITouck
3aKOHOMEPHOCTEH.
Cocrapnenne
AJIrOpuTMOB Ppa3sHbIX




THIIOB.

Cosznmanue MyabTHUIBMA
CBOOOIHOM TEMATUKH TI0
COOCTBEHHBIM
ArOpUTMaM c
BO3MOXKHBIM

MTOIKITFOYEHUEM POOOTa
POBBO

JlaGoparopust

Jlexuus,
AUCKYCCHS,
NMPOeKTHAas
JAeSITeJIbHOCTh

Pedaexcus,
TeXHu4ecKoe
3ajaHue

3HaKOMCTBO c
JlaGopartopueit

N3ydeHue natuukoB

Prraasxox

JlaTamk cBeTa

Jatumnk 3ByKa u
3BYKOBBIE BOJIHBI

Hrorossrit TPOEKT
VYMHBIN JOM

3D moaenupoBaHue B
TinkerCAD

10

Jlexumsi,
AUCKYCCHS,
NMPOEKTHAasA
JeSITeJIbHOCTh

Peduexcus,
TeXHU4ecKoe
3alaHue

['eomerpuueckue
¢burypsr, TIOHATHE
JCKU3a, ropsiaue
KJIaBHUIIIM, 3HAKOMCTBO C
uHTepdeiicom
THUHKEpKaJl

Bpamenue,
HCIIOJIb30BAHUE  YHCEI
JUI 3aJlaHus pasmepa,
BbIpAaBHMBAHUEC, ITYCThIC
(burypsl, cuMMeTpHs,

Wmnopr, SKCIIOPT,
pyJeTKa, COeAMHHUTENH,
Hadajo THIKBBI 3agaHHe
mo uHTepdeiicy Hauamo
nepBOit 00O
paboTsI

Karamynera, co3nmaHue
OTJENbHBIX JIeTalieh

Pazpabotka monenu B
TinkerCAD

N3yuenune
NIEpeIaTOYHOTO YHCHIa

Pa3paboTka  cocTaBHOI
urpywku B TinkerCAD

3-D neyats

HTorosblii npoekT




3auer. 2
CamocTosiTeIbHAA
pa3padoTKa NPoeKTa
2. Conep:xaHue NporpaMmbl
Ne
Yuammecst Yuammecs 10/KHBI
n/ 9Tan Conepxkanne
o JAOJIKHBI 3HATH yMeThb
1. BBenenne B po00TOTEXHUKY 1. TexuHuka 1. ®UO nenarora,
0€30MMacHOCTH. UMEHa pedsT B
ITonsTHe 0 rpymIe.
pobototexnuke. | 2. IlpaBmia
Opranuzanus MIOBE/ICHUS HA
pabouero mecra 3aHATHH
Bepcuu 3. Bumst po6oTOB B
KOMILIEKTOB MPOMBIIIIEHHOCTH
POBBO Kparkuit Bunsi po6otoB
0030p POBBO.
COZIEP’)KUMOT0
POOOTOTEXHUYECKOT
0 KOMILIEKTa
2. | POBBOcka3k | 3. 3HAKOMCTBO C 1. yrto Takoe 1. Opranuszoarb
a KOMITBIOTEPOM, C NePCOHAIbHBIH pabouee MecTo
MbIb0. Pabora B KOMITBIOTED, 2. BexmmBo
nporpamme Gcompris HOYTOYK, 9KpaH, oOparaThCes K
4. OcHoBHbIE MBIIIIb, YUUTEIIO U
MaTeMaTH4ecKue KJIaBUATYpa, pebsitam ¢
MpEACTABICHHUS, Kamepa, POChOOit 1
MIOCTPOEHHE JIMHEHHBIX MHUKpPO(OH BOIIPOCOM
1 6e3yCcI0BHO- 2. YTO TaKoe
LUKJINYECKUX porpaMMHpOBa
aJITOPUTMOB. HIE,
5. CrpaBa- cneBa- nporpamma,
MocpeInHe, HalpaBo- MIPOTPAMMICT,
HaJsieBo. ['opu30HTANBHO. IIPUHIIMIT
Bunsl anroputmos. MPOrPaMMHOTO
Haygaino-konen. Hauano- yIpaBICHU,
KOHEII aJlrTOPUTMA. KOMaH/1a, SI3bIKH
6. Ha, nan, nog, pOrpaMMHpOBa
BepX-HU3. BBepX-BHU3. HUS,
Bere-nmke. BU3YyaJbHOE
BeprukansHo. biiokn [IpOrpaMMHUpPOBa
anroputMa. Touka, HHE
npsimasi, Kpuasl, 3. 9TO Takoe
oTpe3ok. YTo Takoe aJITOPUTM, BUJIBI
0JI0K-CXeMa aIropuTMa. aJITOPUTMOB,
7. [Tudps! 1 yncna. aJITOPUTMUPOBA
Hudpst ot 0 10 9. HUE, 3a4eM
[MocTpoenwne yncen aJIrTOPUTMUPOBA
BTOpOTO U HUE IS




MOCTIeIYIOIINX
necaTtkoB. Jlomanas,
YTJIbI, BUJIBI YTJIOB.
Tpeyroapauk. Kpyr.
KBagpar.
[IpssmoyronsHuk. OBai.
Cocrasnenue
JUHEIHOT0 aNropuTMa.

8. bosbie-menspiie.

ITocenoBaTenbHOCTD
coOpITHi. Panbie-
no3xe. OHOBPEMEHHO.
CocraBieHue
JIMHEWHOTO aJrOpuTMa
9. MemieHHo.
brictpee. beictpo.
Ouenb. brictpo. Konerr-
OECKOHEYHOCT.
Cnepenu- c3auu.
CocraBieHue
0€3yCII0BHO-
IUKIINYECKOTO
IrOpUTMa.

10.  Caepxy- cHU3Y.
Brmme- amxe.
[Ipencrasnenue o
BpemeHu. CekyHaa.
Munyrta. Yac. CyTku.
Henensa. Mecsr. Tog.
Jnu venenu. Bpemena
roga. CocraBicHHuE
0e3yCI0BHO-
LHUKJINYECKOTO
ITOpUTMA.

11.  IlpencraBienue
o Bpemenu. [lo3aBuepa-
BUEpa- CErOHs- 3aBTPa-
nocne3aBtpa. Lludps u
yycna. CueT B psMOM H
00paTHOM TIOpSJIKE.
CpaBHeHHUE CBOWCTB
00bekTOB. COCTaBIICHHE
QITOPUTMOB Pa3HBIX
THIIOB

12. I'pynmupoka
00BEKTOB COTJIACHO UX
cBorictBaM. [lonck
3aKOHOMEPHOCTEM.
CocrtaBieHue
ITOPUTMOB Pa3HBIX
THIIOB.

13.  VYmpasnenue

HaTMCaHUS
MPOTPAMMBI
9TO TaKOe
POOOTOTEXHHUKA,
poOoT, BUIBI U
Ha3HauCHHE
poboTOoB

3HATh HUQPEI
0,1,2,3,4,5,6,7,8
,9: moHnMaTh
Pa3HUILy MEXKTY
nudpamu u
YHCIIAMH; YMETh
COCTaBJIATh
JIBY3HAYHBIC

LV (R
HA3bIBATh YHCIIa
1o 20 B mpssMoM
1 00paTHOM
TOPSIIKE

3HATh TaKue
MOHSTHSI KaK:
BEPTUKAJIBHO-
TOPU30HTAITLHO,
HAYaJo- KOHell-
OCCKOHEYHOCTb,
MEIJICHHO-
ObICcTpee-
OBICTPO- OYCHB
ObICTPO

3HATH CMHUIIBI
W3MEpEHUs
BpPEMEHHU, THU
HEJeINu, 4To
Takoe HeJes,
MeCSII TOJI;
nocjeI0BaTeNb
HOCTb 4acTeu
CYTOK, JTHEH B
HeJene,
MECSIIEB B TO/1Y
3HATh
TeOMETPUICCKU
e urypsr:
KBaJIpar,
MPSIMOYTOJTBHUK
, TP€YTOJIbHUK,
KpYyT, OBaj
3HATh
OTHOIIICHUS: Ha-
HaJ- TIOJI,
clieBa- CIipaBa-




po6orom Po660 B
nporpamme RobboJr.

14. OcHOBBI
POOOTOTEXHHKH.
Po6ote1. Co3nanue ¢pona
IS TIEpEeMEIICHUE
pobora.

MoCepe/IuHe,
OoJiblIe-
MCHBIIIC,
CIepe/In- C3aIH,
CBEpXY- CHHU3Y,
BBIIIIE- HUKE,
paHblIIIe- MO3Ke-

15.  IIporpammmupoBa OJIHOBPEMEHHO,
HHE poOOTOB rmo3aByepa-
2. Coznanue BUEpa- CEroAHs-
MYJIbTGHIbMA 3aBTpa-
CBOOOTHOM MOCJIE3aBTpA.
TEMAaTUKH 110 4. wumeth
COOCTBEHHBIM npeicTaBlIeHUe
aIropuTMam c 0 TOUKe,
BO3MOHBIM MPSIMOM,
TIOKITFOUEHUEM KpUBOHU,
pobota Po660 OTpe3Ke,
JIOMaHHOM
JIMHUY, yTJIax,
BUJIaX YTJIOB.
Jlagoparopusi | 1. 3HakomcTBO C 1. Yro Takoe COCTAaBJISITh
JlaGopatopueit “YMHBIN IOM” 1 JIMHEVHBIE U
2. VI3yueHue JaTYMKOB KaKOBBI 001I1e 0e3ycI0BHO-
3. Ppryaxox MPUHLUTIBI LUKITMYECKUE
4. Jlatuyuk cBera palboThI QITOPUTMBI U
5. JlaTumk 3ByKa u JIAaTYMKOB U U300paxaTh X
3BYKOBBIE BOJIHBI CEHCOPOB B CXEMY, UCTIOJIB3YS
6. OxpanHas “YMHOM J10ME”; CTaHJapTHbIE
CUTHAJIM3aLUs 2. OCHOBHBIE O710KHM
7. Jatuuk BCTPOEHHBIE COCTaBJISITh
TEMIIEPATypPhI JATYIUKH U 3aKOHOMEPHOCTH;
8. Dmueprus BeTpa VIIPaBISIOIINE WCKaTh HAPYIIIEHUS
16.  HTorossrii DIIEMEHTBI 3aKOHOMEPHOCTEM
HPOEKT Y MHBIN JIOM JIaGopaTopuu; yCTaHABJINBATh
3. OCHOBHBIC MOCJIeI0BATEIbHOC
AJIEMEHTHI TH COOBITUI
Jlaboparopuu ; aHaJIM3UPOBATH,
4. Kak COCTaBUTh U CpaBHUBATH
TECTUPOBATH CBOMCTBa
porpaMMy HCCIIEAYEMBIX
yIIpaBJICHUS MIPEIMETOB,
JIBJKEHHEM U 00BEKTOB H
CMEHOM SIBIICHUI;
KOCTIOMOB 00001maTh, TO €CTh
CIIPANTOB; BBISBJISITH O0IIIHE
10. mpumenenune CBOMWCTBa
JaTYNKa CBETa B MIPEIMETOB B
MporpaMMax. rpymnre;
pacrpenensTh

IIPEIMETHI B
IPYIIIIBI IO




BBIOpaHHOMY

CBOWCTBY
7. CHUHTE3UpOBaTh Ha
OCHOBE BHIOpaHHOM
CTPYKTYPBI
8. neilicTBOBaTh IO
aHaJIOTHH
9. paborats B cpene
RobboJr
10. coctaBuATh
MIPOTPaMMBI IPU
MOMOIIIN
BHU3YaJIbHOTO SI3bIKA
IPOrpaMMUPOBAHU
s Robbolr
11. nonp30BaTHCS
rpaguuecKkuM
penakTopom
RobboJr
12. 3amporpamMmupoBa
Tb pobota Po60o,
UCTONb3Ys
BHU3YaAJIbHBIN S3BIK
IPOrpaMMUPOBAHU
s Robbolr
3D I'eomerpuueckue I'eomerpuuecku | 1. Hcnonb3oBath
MO/1eJIMPOBaH (burypsl, moHsATHE e popMbI U3 MPUHLUTIBI
ue B JCKHU3a, Fopsiane TPUPOJIBL. AT OPUTMH3AITUH;
TinkerCAD KJIABHIIIH, Hurepdeiic 2. u300paxarh
3HAKOMCTBO C TinkerCAD. 00BbEMHBIC
uHTepdeiicom Pabouas MpeIMETHI 1
TUHKEPKA,T IUIOCKOCTb. CO3/1aBaTh
Bpamienue, I'opsiume HECJIOKHBIE
UCTIOJIb30BaHUE KJIQBUIIIH U OOBEKTHI,
Yrcen TS 3a1aHus nepeMeIeHnue UCTIOJB3Ys MPUEMBI
pasmepa, 00BEKTOB. pabortsl ¢ 3d-
BBIpAaBHUBAHHE, Hedopmuposan pyuKoii (coznanue
IycThle PUTYPBHI, ue, U COCIMHEHHUE
CUMMETPHS, niepeMeIieHue TUIOCKOCTHBIX
Wmmopr, skcropr, O OCSIM. 00BEKTOB,
pyJeTka, co3JlaHue
COETUHUTEIH, 00BEMHBIX
HAYalo THIKBbI MPEIMETOB U T. 11.);
3amanue 1o 3. caMoCTOSTENbHO
untepdeiicy Hauano BBIIIOJIHATH
MepBoii OOIBIION 3a/1aHus,
paboTHI BOILIIOIIATh CBOU
Karamynera, UJIEH B
CO3/IaHUE OT/AEIBHBIX TEXHUYECKOM
IeTajei TBOPYECTBE;
CamocrosTenpHast 4. aHaTM3UpOBATh
MpaKkTUYecKas XapaKTEePUCTHKH




pabora Criena

00BEKTOB,
OTJINYATh
JIBYXMEPHBIC U
TpeXMEpHBIC
OOBEKTEHL.

HUToroBblii NpoeKkT

TBopueckue
MIPOCKTHI

Kpurepuu onenku
TBOPYECKHX MTPOEKTOB

1.

1.

1.

COCTaBJIATh
AIITOPUTM U3
MOCJIEI0BATENHHOC
TH KOMaH]I,
aHAJIM3UPOBATH €TI0
paborocrocoGHOCT
b

CO3/1aBaTh
MIePEeMEHHBIE,
n00aBIISITh UX
3HAYEHUs B IpyTrue
KOMaH/IbI
CO3/1aBaTh CIIMCKH,
00aBIATh U
yAAISATh U3 HUX
HOBBIE DJIEMEHTHI,
oOpamarbcs K
pa3IMYHBIM
JJeMEHTaM
CITICKOB
MIPUMEHSTD ITUKJI C
HHAEKCAMH I
paboThI C
3JIIeMEHTaMU
CITUCKOB
HACTpauBaTh
BHEIIHWUI BUT
KOMITOHEHT
TIPHUIIOKCHHUS
MEPEKITI0YaTHCS
MEXTy pSKUMaMH,
MMOHUMATh UX
B3aMOCBSI3b
MepeTacKuBaTh
OJIOKM KOMAaHI 1
COCTaBJISATh
pOTrpamMmy
3aITyCcKaTh
TECTHPOBAHUE
TIPUIIOKESHUS TIPH
ITOMOIIA
IMYISATOpA WIIN
android-
YCTPOMCTBA
HU3MCHSATH




CBOICTBA
KOMITOHEHTOB U3
pexuMa
“Jlnzaiinep”

10. no0aBIATH
KOMITOHEHTBI
“Knomnka”, “3Byk”
u “Hanmmce” B
MPOEKT U
MIPOrpaMMHPOBATh
COOBITHS C HUMH
CBSI3aHHBI

11. no6GaBIATH
KOMITOHEHT
“Bp160p-u3-
CIIUCKA” B MPOEKT
5
MIPOrpaMMHPOBAThH
COOBITHS C HIM
CBSI3aHHBIE

12. ucrons30BaTh
Takue QyHKIIUN
pexxuma “broku”,
Kak “Co3xmaThb
KOIIUIO”,
“Jlo0aBUTH B
pIOK3aK”,

“Y nanmutp”’

13. co3gaBath
aHHMAIIHUIO,
HCIIOJB3YS
KOMITOHEHTBI
“Xoner” u “lap”

14. nactpauBath
CBOMCTBA
KOMIIOHEHTA
“Xomncr”

15. u3MeHsIThH
CBOMCTBaA
KOMITIOHEHTA
“UzobpaxenneCn
paiTa”, co3gaBas
AHUMAILIHIO

16. cocTaBiIATh
CcOOCTBEHHEIE
LIBETa

2. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS TPOI'PAMMBI

2.1. Ilnanupyemble pe3yabTaThl 0CBOECHHS IPOrPaMMBbI
VYyaiuecs, 0CBOMBIINE TPOTPAMMY, 3HAIOT:




o IPABUJIA TEXHUKHU O€30IIaCHOCTH ITPU pabOTe HAa KOMIIBIOTEPE;
o IPUHIUIIBI CO3/IAHMS aJITOPUTMOB U UX Ha3HAYEHUE;

o IPUHLIUIIBI CO3/1aHUS OOBEKTOB U UX CBOWCTBA;

o IPUHLIUIIBI ¥ CIOCOOBI CO31aHUs aHUMALIH;

o IPUHLIUITBI PA0OOTH MEXaHU3MOB U UX IPUMEHEHUE;

o IPOrpaMMy KaK Cpeay IporpaMMHpPOBAHMUS;

« IPOTPaMMHBIE CPEJICTBA YIPABICHUS MEXaHU3MaMHU.

VYyamuecs, 0CBOUBIIHE TPOTPAMMY, YMEIOT:

e paboTaTh C ammapaTHBIMH CpPEIACTBAMHU  (BKIIOYaTh H  BBIKIIOYATH
KOMITBIOTEP U OJIOK YIIpaBJICHUS);

¢ 3aITyCKaTh PA3JINYHBIC IPOTPAMMEBI Ha BHITIOJIHEHUE,

¢ UICTIOJTb30BaTh MEHIO;

o pabOTaTh C HECKOJIBKIMH OKHAMH;

e paboTtaTh ¢ (ailamu U nankamu (Co3/aBaTh, BBIIEIATH, KOMUPOBATH,
nepeMeniaTh, IePENMEHOBBIBATD U yIAJIATh);

¢ HAXOJIUTH (Pailyibl ¥ ATIKY;

e 3arPYy’KaTh MPOEKT B OJIOK YITPABJICHUS.

JIMuHOCTHBIE pE3YJIbTATHI:

« CBOOOHO OOIIATHCS B TPYIITIE;

e OCYIIIECTBIISATh B3aUMOMOIJICPKKY, B3aUMOBBIPYUKY;

e OIIPECIISITh U BHICKA3bIBATh CBOU YYBCTBA U OIIYIICHMS, BO3HUKAIOIINE B
pe3yJbTare PpacCyKJeHHs, OOCYXIEHUS HaONI0JaeMbIX OOBEKTOB,
pe3yJbTaTOB TPYAOBOM AEATEILHOCTH YEIOBEKA;

¢ OOBSCHATH CBOE OTHOIIEHHE K TOCTYIKAaM C IO3HMIIMU OOIIeUeI0BEYSCKUX
HPAaBCTBEHHBIX LIECHHOCTEH.

MertanpeameTHbIE pe3yJIbTaThl:

o TIPOSIBIIATH 3aMHTEPECOBAHHOCTD K KOHCTPYHUPOBAHUIO u
MIPOrpaMMHUPOBAHUIO;

o (hopMyIIMpPOBATh U YAEPKUBATH YUSOHYIO 3a1a4Yy;

e COCTABJIATH IUIAH U MMOCIEA0BATEIILHOCTD JIEUCTBHUM.

[IpenmeTHbIe pe3yabTaTHI:

o IPABUJILHO HUCMOJIB30BaTh TEPMUHOJIOTHIO ¥ 3HATh OCHOBHBIE HHCTPYMEHTHI
B MpOrpamMmMmax;

o IOHUMATh PabOTy MOTOPOB U JIATYHKOB;

e YMETh CO3/1aBaTh MPOCTHIC JIBHKYIITUECS MEXaHU3MBI;

e YMETH pa30uBaTh OOJBIINE 3a]]a4M HA MaJIEHbKHE, YMETh IPUMEHSATh 3HAHUS
00 anropuTMaXx B PEIICHHUH 3a]1a4;

« CO3JIaHKE POOOTOB PA3IMIHON HAIIPABICHHOCTH.

2.2. Cnioco0bl 1 (popMbI MIPOBEPKH Pe3yJIbTATOB OCBOEHUsI NPOTrPaAMMbI

2.2.1. Buabl KOHTPOJIsI



o BBOJHBIN, KOTOpBIA MPOBOJAUTCS Meped HadaJloM paboTel U
[PEIHA3HA4YCH [UI 3aKpEIUICHUS 3HAaHWW, YMEHUM M HaBBIKOB II0
MPOWJICHHBIM TEMaM;

e TEKYIIUH, TPOBOJUMBIN B XOA€ YYEOHOrO 3aHATHUA U 3aKPEIULIIONIUN
3HaHUA 10 JAHHOU TEME.

2.2.2. ®opMbl IPOBEPKHU Pe3yIbTATOB

« HaOJIO/IeHUE 3a JCTHhMH B IpoIiecce padboThl;

e COpPEBHOBAHWS;

o peduekcus;

e TPOEKTHAS ACATEIHHOCTD (TPYIINA U3 IBYX YEIIOBEK).

2.2.3. ®opmbl NIOJIBE/ICHUS UTOTOB

o TEXHUYECKOE 33/1aHUE;
o pedrnexcus;
o KOHTPOJIbHBIE 3aHATHSL.

CIIMCOK UCIIOJIb3YEMOM JTUTEPATYPbHI

OcHoBHas1 IMTEpaTYpAa /sl NeAarora

1. Bunnaunkuii FO.A. Konctpyupyem po6otoB Ha ScratchDuino. Ilepssie
miaru / FO.A.Bunannkuit, K.}O.IlonskoB. — M.: JlabopaTopus 3HaHUH,
2016. — 116 c. (Pobodurikn)

2. AOnynraiumoB I'. JI. OcHOBBI 00pa3oBaTeNbHOW POOOTOTEXHUKH (HA
npumepe ApayunHo) [Tekcr] / AbGmynramumon I'. JI., Kocuno O. A.,
Cy6oueBa M. JI. - Mockaa : Ilepo, 2018. - 148 ¢

3. T'omukos [I. B. Scratch mis rorbIX mporpammuctoB [Tekcr] @ [mist aeTeit
MJIAJIIIEr0 U CPEAHETO MIKOJIbHOTO Bo3pacTa] / Jlenuc I'omukos. - CaHKT-
[TetepOypr : BXB-IletepOypr, 2017. - 192

JonoJHUTeIbHAS JIUTEPATypa JJsl eaarora

1. BocrtpuxoBa E.A. ScratchDuino.JIabopaTopus: PYKOBOJICTBO
nosb3oBatens / E.A.Boctpuxona, JI.C.3axapos, E.A.JIbBoBa. — CII6:
Muoxurenbnbiii neHTp 3A0 «TripHeT», 2015. — 53 c.

2. BoctpukoBa  E.A.  ScratchDuino.PoGomnardopma:  pyKkoBOJCTBO
nosnb3oBarenst / E.A.Boctpukosa, JI.C.3axapos, E.A JIbBoBa. — CIIG:
Muoxurenbnbiii neHTp 3A0 «TripHeT», 2015. — 70 c.

3. 3axapoB JI.C. Manunynsarop nis pob6ora Arduino + FreeCad, wacts 4
(OneKkTpoHHBIN TEKCT). Pexum JOCTYIA:



wiki.robbo.ru/wiki/Manunynarop misa _po6ora Arduino %2B_FreeCad,
_dacthb_4 (ITocnennee obpamenue: 28.08.2017)

4. 3axapoB JI.C. Monudpukarmu ScratchDuino.Po6omnatdgopmsl
mMojaenupyeM M medataemM B 3D : ydeOHO-meTonuyeckoe mocobue /
JI.C.3axapoB, E.A.BoctpukoBa, W.b.I'orckas. — Caunkrt-IlerepOypr:
Muoxurenbnbiii neHTp 3A0 «TreipaeT», 2015. — 107 c.

5. 3axapoB JI.C. OcuoBel pabotei B 3D penakrope FreeCad. Yactp
(OnexkTpoHHBIN TEKCT). Pexnm JOCTYIIA:
wiki.robbo.ru/wiki/OcuoBbl_padotel B 3D penaktope FreeCad. Yacth

_1 (TTocnemuee oopamenue: 28.08.2017)

6. 3axapOB JI.C. OcnoBwl pabotel B 3D penakrtope FreeCad. Yacts 2
(OneKTpoHHBIH TEKCT). Pexxum JOCTyTIA:
wiki.robbo.ru/wiki/OcnoBbl_pabotel B 3D penakrope FreeCad. Yacth
_2 (TTocnemuee oopamenue: 28.08.2017)

7. 3axapoB JI.C. OcnoBbl pabotel B 3D pemaktope FreeCad. Yactp 3
(OnexTpoHHBIN TEKCT). Pexum JOCTYIIa:
wiki.robbo.ru/wiki/OcnoBbl_pabotel B 3D penakrope FreeCad. Yacth

_3 (ITocnemuee oopamenue: 28.08.2017)

8. Kypc pobororexuuku: Ilep. ¢ anrm. — M.: Mup, 1990. — 527 c., un.

9. Ocnosnl pobdororexauku / B.JI. Konrox. - PoctoB H//I: CDGHI/IKC 2008. -
281 c. - (Briciiee obpazoBaHnue).

10.[IporpammupoBanue i Aeted Ha s3bike Scratch [Tekcr] : [mis
MJIAQJIIIEr0 U CPEeHEro IIKOJIBHOTO Bo3pacTa : mepeBof : 0+] / [mep. A.
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