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1. HIOACHUTEJIBHAA 3AIIMCKA

JlononHuTenbHas o0mieo0pa3oBaTenbHas OO0IIepa3BUBaONIas MporpaMmma
pa3zpaborana B cooTBeTcTBUM ¢ DenepalibHbIM 3aKOHOM OT 29.12.12 1. No273-D3
«O0 obOpazoBanun B Poccuiickoit denepanuuny»; npukazom MwuHUCTEpCTBa
oOpazoBanus U Hayku Poccuiickoit ®@enepanuu (MunoopHayku Poccum) ot 09
HOs10ps 2018 1. No 196 1. MockBa «O0 yrtBepxknenuu I[lopsiaka opraHuzanuu u
OCYUIIECTBJICHUSI  00pa3oBaTEeIbHOM  JEATEIBHOCTH MO  JIONMOJHUTEIHHBIM
o01ieo0pa3oBaTeabHBIM Iporpammamy; Konnenimei pa3BuTust 10NOTHUTEIEHOTO
oOpazoBanust neteil B Poccuiickoit deneparum, yTBEpKICHHONW PacOpsKEHUEM
[TpaButenscTBa PD o1 4.09.2014 1. Ne 1726-p; caHUTapHO-3MUAEMUAOIOTMYECKUMU
npaBuwiamMu u  HopmatuBamu 2.4.4.3172-14 «TpebGoBaHuss K YCTpOWCTBY,
COJIEP)KaHUI0 M OpraHU3alMi pexuMa padoThl 00pa30BaTEIbHBIX OpPraHU3ALMMA
JOTIOJTHUTENBHOTO 0o0OpazoBanus jnered (yTB. [J1aBHBIM TOCYyAapCTBEHHBIM
canutapabiM BpauoM P® ot 04.07.2014 r. Ne 41); I'ocynapcTBEHHOI MTporpaMmmoit
P® «PazButne oopazoBanus Ha 2013-2020 rojsl, yTBEPKIEHHON TOCTAHOBIIEHUEM
[IpaButensctBa P® ot 15.04.2014 1. No 295; Crparterveii MHHOBAIMOHHOTO
pa3Butus Poccuiickoit ®enepaunu Ha nepuon a0 2020 roga, yTBEp:KICHHBIM
pacniopsbkennem IIpaBurensctBa PO ot 08.12.2011 roga Ne 2227-p; @enepanbHoit
1[eJIeBOM TporpamMmoii pa3BuTus oopazoBanus Ha 2016-2020 rojsl, yTBEpKIACHHON
[TocranoBnenueM IIpaBurensctBa P® ot 23.05.2015 roga Ne 497; YcraBom 'OAY
JO S0 LlenTpa 1€TCKO-IOHOMIECKOTO TEXHUYECKOTO TBOPUECTBA.

CoBpeMeHHbIH epro/1 pa3BUTHsI 00ILIECTBA XapaKTePU3yeTCsl MaCIITAOHBIMU
U3MEHEHUSIMU B  OKpPYKAlOLIEM MHUpE, BJIEKYIIMMH 3a CO0O0i mepecMoTp
COLIMAJIBHBIX TPeOOBaHUI K 00pa30BaHUIO, IPEIOIAralOIIUMH €r0 OPUEHTALMIO HE
TOJIbKO Ha YCBOEHHE OOydYarolMMCs OIpPEACICHHOW CyMMBbI 3HaHWi, HO M Ha
pPa3BUTHE €r0 JUYHOCTH, a TAKXKE OBJIAJIEHUE METAIIPEAMETHBIMU KOMIIETEHIIUSMHU.
bonbliiMH BO3MOKHOCTSIMU B Pa3BUTHUM JIMYHOCTHBIX PECYPCOB IIKOJBHUKOB
o0JafaeT MoAroToBKa B 001acT pOOOTOTEXHUKH.

OBOJIIONMST  COBPEMEHHOTO OOIecTBa W MPOM3BOACTBA 00YCIOBHIIA
BO3HMKHOBEHHWE W pa3BUTHE HOBOTO Kjacca MaluH — poOOTOB, U
COOTBETCTBYIOIIIETO HAYYHOTO HAamNpaBJIeHUs — poOOTOTEeXHUKH. PoOoTOTEXHMKA —
MHTEHCUBHO DPa3BUBAIONIASICA HAYYHO-TEXHUYECKas AUCUMUIUIMHA, U3ydarollas He
TOJIBKO TEOPHIO, METOJNIbI pacyeTa M KOHCTPYHUPOBAaHMS POOOTOB, MX CHUCTEM U
AJIEMEHTOB, HO W TNpPOOJIeMbl KOMIUIEKCHOM aBTOMATH3alliy MPOU3BOJICTBA U
HAy4YHbIX HCCIIEJOBAaHUH C MPUMEHEHHEM POOOTOB.

Hacrosimas gononHuTenbHas oOmeoOpazoBarenbHas 00IIepa3BUBAIOIIAS
porpaMma UMEEeT TEXHMYECKYI0 HAMPABJIEHHOCTb U NIPEelyCMaTPUBAET pa3BUTHE
HE TOJBKO MpodrecCHOHAIBHBIX KoMmeTeHnui (hard-koMneTeHui), Takux Kak
HaBBIKM HAYaJIbHOTO TEXHUYECKOTO KOHCTPYUPOBAHUS U MPOTPaMMHUPOBAHUS,
O3HAKOMJIEHHE C OCHOBaMH aJITOPUTMH3AINH, PA3BUTHE a0OCTPAKTHOTO MBILIUICHNUS,
HO ¥ YHHBEPCAJBbHBIX KoMmeTeHumii (SOft-kommereHmuil) — HaBBIKOB, HE
CBSI3aHHBIX C KOHKPETHOM NpeIMETHOMN 001aCThI0, TAKUX KaK PA3BUTHUE TBOPUECKUX
CHOCOOHOCTEM neTeil, n300peTaTeIbHOCTH, yMEHUEe padoTaTh B KOMaH e, paboTaTh
¢ uHpOpMaIHe.

3



Buj nporpamMmmsi: MoauuIMpoBaHHasi, KOMILIEKCHAS.

Karteropusi o0yuyawmuxcsi: nporpamMma MpeaHa3HayeHa i paboOThI C
obyuaronumucs 7-17 ner (1-11 xaaccel 0011e00pa30BaTeIbHOM IIKOJIBI).

AKTYaJIbHOCTH IPOrpaMMbl 00YCJIOBJIEHA COITUAILHBIM 3aKa30M 00IIeCcTBa
HAa TEXHUYECKA TPAMOTHBIX CIEHMAIUCTOB B 00JIACTU POOOTOTEXHUKH,
MaKCUMaIbHOU 3(P(HEKTUBHOCTHIO PA3BUTHS TEXHUYECKUX HABBIKOB CO IIKOJIHLHOTO
BO3pacTa; Mnepenadyeil oO0ydaromuMcs CIIOXHOTO TEXHUYECKOTO Marepuaia B
MpPOCTOM JTOCTymHON ¢opme; peanu3anueil JUYHOCTHBIX MOTpEeOHOCTEH U
KU3HEHHBIX IUIAHOB; peaM3alleil MPOEKTHON NeATEIbHOCTH IIKOJIbHUKAMH Ha
0a3ze COBPEMEHHOr0 OO0OpYAOBaHHUS, a TaKXKe MOBBIIICHHBIM HHTEPECOM JeTei
IIKOJIBHOTO BO3pPACTa K pOOOTOTEXHHUKE.

Hcnonb30BaHWE COBPEMEHHBIX MEJArOrMYECKUX TEXHOJIOTHM, METOJIOB H
IIPUEMOB; PA3JIMYHBIX TEXHUK U CIIOCOOOB pabOTHI; COBPEMEHHOIO 000pYI0BaHUS,
MO3BOJIAIOILIETO HCCIIE0BaTh, CO3/1aBaTh U MOJEIUPOBATH PA3IMUHBIE OOBEKTHI U
CUCTEMBI M3 00JacTU pOOOTOTEXHUKHU, MAIIMHHOTO OOYYEHMS] U KOMIIBIOTEPHBIX
HayK, 00eCleYnBacT HOBU3HY NMPOIrPAMMBI.

Ileparornyeckasi Hejieco00Pa3HOCTb MPOTPAMMBI.

B 1mpouecce KOHCTpYHpOBaHHS M IPOTPAMMHUPOBAHUS  YIIPABISEMBIX
Mojieneil oOyJaroluecs: Mmojiydar JONOJIHUTENIbHbIE 3HAHUS B 00nacTu (PU3UKH,
MEXaHUKU U UHPOPMATUKH, YTO, B KOHEYHOM UTOTE, U3MEHUT KapTUHY BOCIIPUATHUS
UMU TEXHUYECKUX AUCIUIUIMH, IEPEBOAS UX U3 pa3psa YMO3PUTEIbHbBIX B pa3ps
PUKIIATHbBIX.

OCHOBHBIE TPHUHLMIBI KOHCTPYUPOBAHMUS MPOCTEHIIMX MEXaHMYECKHUX
CUCTEM M AJITOPUTMBI X aBTOMAaTUYECKOTO (DYHKIIMOHUPOBAHUS MO YIIPABICHUEM
POTPAaMMHUPYEMBIX  KOHTPOJUIEPOB,  MOCIYXaT  XOpOLIEW  TOYBOW A
MOCJIETYIOIIET0 OCBOCHUS O0JIee CII0KHOTO TEOPETUUECKOT0 MaTepuara.

OT1auvuTebHBbIE 0COO0EHHOCTH MPOrPaAMMBbI

3aHATHA TI0 JaHHOM pOrpaMMe MOT'YT ITPOBOJUTHCS Kak B OUHOM (hopMe, Tak
U C IPUMEHEHHEM TUCTAHIIMOHHBIX TEXHOJIOTUHN U (M) AIEKTPOHHOTO O0OYyUEHHUS.

[To nanHO¥M MporpaMmMe B IETHUM MEPUO MOXKET ObITH OpraHn30BaHa paboTa
c OOyyarolUMUCs, KOTOpbIE MPOXOIAT MOATOTOBKY U Y4acTHsl B MAacCCOBBIX
MEPOTIPUATUSX, pa0OTAIOT HAJl MHANBUAYATLHBIMU WM KOMaHIHBIMH TTPOCKTaMH,
a TaKKe MPOSBIISIOT 0COOBIA MHTEPEC K BEIOPAaHHOMY BUAY ACSITEIBbHOCTH.

OO6pazoBaTenbHbIN MPOLIECC M0 JAHHOW MporpaMMe BEJIETCS B COOTBETCTBUU C
rOJIOBBIM KaJ€HJApHbIM Y4eOHbIM TpadUKOM Ha TEKyUIMHd Y4YeOHBIA TO[,
YTBEpkKAEHHBIM Ipuka3zoM aupekropa ['bOY COI Ne2.

1.1. Heanb u 3a1a4n

IIe.m): pa3BHUBaThb TCEXHUYCCKHUC, IIO3HAaBAaTCIbHBIC u TBOPUYCCKHUC
CITOCOOHOCTH 06yqa101unxc;1 B IpOHECCE HUIYUCHHA OCHOB pO6OTOT€XHI/IKI/I 141
HpOCKTHO-HCCJ’IGI{OB&TCHLCKOﬁ JACATCIBHOCTH.



3agaun:

1. Obyuarowue:

— U3YYUTh COCTOSHHE U TIEPCHEKTHBB POOOTOTEXHUKHU B HACTOAIIEE BPEMSI,;

— U3yYUTh NPUHLIHUIBI PA0OTH POOOTOTEXHUYECKUX AIIEMEHTOB,

- o0Oy4uTh BJIAJEHUIO TEXHUYECKOH TEPMHUHOJOTHEW, TEeXHUYECKON
I'PaMOTHOCTH;

— 00yYUTh OCHOBaM IMPOEKTUPOBAHUS, MOJICIUPOBAHUS, KOHCTPYUPOBAHUS
POOOTOTEXHUYECKUX YCTPOUCTB;

— U3YYHTh MPUEMBI U TEXHOJOTHH pa3pabOTKU MPOCTEHIINX aJrOPUTMOB U
nporpammupoBanus Ha KoHCTpykTope LEGO MINDSTORMS Education

- (hopMHpOBaTH YMEHHUE MOTH30BATHCS TEXHUIECKOM JINTEPATYPOil, paboTaTh

¢ uHpopMaluei;
- 00yuuTh ocHOBaM 3D TeXHOJIOTHIA.

2. PazBuBaromme:

— (opMUPOBATh UHTEPEC K TEXHUUYECKUM 3HAHUSAM;

— CTUMYJIMPOBAaTh  IIO3HABATEIBHYID U  TBOPYECKYI0  AKTUBHOCTH
o0yJaroluxcs HOCPEICTBOM BKIIIOUEHHUS X B Pa3IMUHbIE BUAbI COPEBHOBATEIbHON
Y KOHKYPCHOMW J1€ATEIIbHOCTH;

— pa3BUBATh HABBIKU UCCIIEAOBATEIBLCKON U IIPOEKTHOU IEATEIIbHOCTH;

- pa3BUBaTh Yy OOy4yaloIIMXcid NamsATh, BHUMaHUE, JIOTUYECKOE,
IIPOCTPAHCTBEHHOE M aHAJTUTUYECKOE MBIIIJIEHHE, B TOM YUCJE IOCPEICTBOM UTPbI
B [IaXMAaThl ¥ 3aHATUHN MTPUKIIATHON MATEMATUKOM.

3. BocnurareabHsble:

— BOCIIMTHIBATH TUCITUTITMHUPOBAHHOCTb, OTBETCTBEHHOCTD,
cCaMOOPTaHHU3aIIHIo;

- ¢opMHupOBaTh YYBCTBO KOJUICKTHMBHM3MA M B3aMMOIIOMOIIM, HAaBBIKH
KOMAaHIHOI'O B3aUMOJEHCTBHSL.

1.2. Oxunaemble pe3yJibTaThl

B pesynbraTe ocBoeHHsT 00y4daromuecs A0KHbBI 3HATh:

— TpaBwiIa 0€30MaCHOTO TOJIb30BaHUS 000PYI0BaHUEM,

— OCHOBHYIO TEXHUYECKYIO TEPMHUHOJOTHIO B 00JACTU POOOTOTEXHUKHU U
POrpaMMUPOBAHMS;

- 000pynoBaHueE, UCIIOIb3YEeMOE B 00J1aCTH POOOTOTEXHUKH;

— OCHOBHBIE MPUHLHUIBI PabOTBl C POOOTOTEXHUYECKUMHU HabopaMu WU
KOMIIBIOTEPHOU TEXHUKOM;

— OCHOBHBIE c(hepbl IPUMEHEHUSI POOOTOTEXHUKHU, MEXaTPOHUKHU;

— OCHOBBI IPOIPAMMUPOBAHUS.

YMmern:
— co0Jr0/1aTh TEXHUKY 0€301IaCHOCTH;
— OpraHu3OBBIBaTh paboyee MecTo;



— paspabarbIBaTh NPOCTEHIINE CUCTEMBI C HCIOIb30BAHUEM 3JIEKTPOHHBIX
KOMITOHEHTOB ¥ pOOOTOTEXHUUECKUX JIEMEHTOB;

— pa3pabaTbiBaTh MPOCTEHIIME aITOPUTMBI M CHUCTEMbI YIPABICHUS
POOOTOTEXHUYECKUMH YCTPOMCTBAMU;

— pa3buBaTh 3aJla4M Ha MMOJ33/1a4H;

— paboTaTh B KOMaHJIE;

— HCKaTh, aHAJW3UpPOBaTh W 0000IIaTh HEOOXOJAMMYH HH(OpMaIHIO,
IPOBOAUTH €€ BEpUPHUKAITHIO;

— TMOATOTOBUTHh M TMPEACTABUTHh TPAMOTHYIO MPE3CHTALMIO JJI 3allUThI
IIPOEKTHOU padOTHI.

Pe3yabTaTomM ycBOeHMSI 00yYAIOMIUMUCH NPOTPAMMBI 110 Pa36UBaAIOULEeMy
U 60CHUMAMEIbHOMY ACHEeKMam SIBJISAI0TCH:

— YCTOWMYMBBIN MHTEPEC K 3aHATUSM POOOTOTEXHUKOM,

— TIOJIOXKUTEJIbHAS JIMHAMHKA [I0KA3aTeJIe pa3BUTHs I103HABATEIBHBIX
CrocoOHOCTe oOydaromuxcs (BHUMaHUA, MaMSITH, U300pEeTaTeIbHOCTH,
JIOTUYECKOTO U IPOCTPAHCTBEHHOTO MBIIIJICHUS U T.J1.);

— co3JaHue 00y4YaroImUMHCS TBOPUYECKUX PalbOT;

— AKTHUBHOE Yy4YacTHE€ B INPOCKTHOW M HCCIIENOBATEIILCKOU JEATEIbHOCTH,
BKJIFOUEHHOCTh B KOMaH/IHbIE IIPOEKTHI;

— AaKTHUBHOE y4aCTHE B COPEBHOBATEIIBHON U KOHKYPCHOU JIESITETbHOCTH;

— JIOCTHXKEHHUS B MACCOBBIX MEPOIPHUITHUAX PA3TUIHOTO YPOBHS;

— pa3BUTUE BOJICBBIX KAue€CTB JIMYHOCTU (JAUCIUILIMHUPOBAHHOCTH,
OTBETCTBEHHOCTH, CaMOOpraHHU3alNH, LIEJICYCTPEMIIEHHOCTH,
HAaCTOMYMBOCTH B JOCTHKCHUU MTOCTABJICHHOMW LIEJU U T.1.);

— CIIOCOOHOCTh MPOAYKTUBHO OOIIAThCA B KOJJIGKTHBE, paboTaTth B
KOMaH/IE.

1.3. Oco0eHHOCTH OpraHU3aNUM 00Pa30BATEJIBLHOIO MpoIlecca

Cpok peanuzayuu npoecpammel. IporpaMMa paccuutaa Ha 1 rox oOyuyeHus,
144 akageMHUYECKHUX YacOB B I'OJ

Pexxum peanmuzanmu: 3aHSITHS 1O POOOTOTEXHUKE MPOBOAATCS 2 pasza B
HEJIEIIO MO 2 akajgeMuueckux 4aca (45 MuHyT) ¢ nepepbiBoM 5-10 MUHYT. 3aHATUS
HOCSIT THOKUI XapakTep C y4eTOM MPEANOYTCHUN, CIOCOOHOCTEH W BO3PACTHBIX
ocoOeHHOoCTel oOyuarommxcs. 1 3aHsATHE B HEJETI0 OTBOAUTCS Ha pPa3BUBAIOLIUN
OJIOK TPOTPaMMBI.

dopma opraHu3aluM JAeATeJbHOCTH JIeTeil: TBOpUECKOe 00bEeIMHEHHE.

I'pynna oOyuaronuxcst popmupyercst u3 pacuera He Oosiee 10 yenosek.
Habop oOy4aromuxcs npoBoauTcs 0e3 npeaBapuTeIbHOTO 0TOOpa JeTe.

3aHATUS MPOBOAATCS B KaOMHETE, 00OpPYJIOBAHHOM COTJIACHO CAaHUTAPHO-
AMUAEMHUOJIOTHYECKUM TpaBwiaM W HopmaruBam CanlluH 2.4.4.3172-14
"CaHUTapHO-AMHUIEMUOJIOTUYECKUE TPEOOBaHUSI K YCTPOWCTBY, COJEP)KAHUIO U
OpraHM3aliy pekrMa paboThl 00pa30BaTEIBHBIX OPraHU3aLUN TONOJHUTEIBHOTO
oOpa3oBanus ferei’.

IpuHUUNBI OPpraHu3aluu 00Pa3oBaTeIbLHOM JeITeJIbHOCTH:



- HaydHocTh. DTOT NpUHIUI MPEaonpenersieT COOoOIeHne o0ydaeMbIM
TOJIBKO JIOCTOBEPHBIX, MPOBEPEHHBIX MPAKTUKOW CBEACHHM, MPU OTOOpPE KOTOPHIX
YUYUTBIBAIOTCS HOBEUILINE IOCTUKEHUSI HAYKU U TEXHUKHU.

- HoctynHocTh. IlpemycmaTpuBaeT cOOTBETCTBHE OObEMa U TIIYyOHHBI
y4eOHOro maTepuajia ypOBHIO OOIIEr0 pPa3BUTHS yHallUXCS B JIAHHBIN TMEPHUOI,
Osarosiapsi Yemy, 3HaHHs U HABBIKU MOTYT ObITh CO3HATEIBHO U ITPOYHO YCBOCHBI.

— CBsi3b Teopuu ¢ mnpakTukoil. OOsi3bpIBaeT BeCTH OOYyYEHHME TaK, YTOOBI
oOydaeMble MOTJM CO3HATEIbHO MPHUMEHATHh MPHUOOPETEHHbIE WMHU 3HAHUS Ha
IIPaKTHUKE.

— Co3HaTenbHOCTh W AKTUBHOCTH oOyueHus. B mporecce oOydenus: Bce
JEHCTBUS, KOTOPbIE OTpabaThIBAET YYEHHUK, JOJDKHBI ObITh 000CHOBaHbL. HyXHO
YUYUTh IIKOJBbHUKOB KPUTHYECKHM OCMBICIMBATh, M OLIEHUBATh (aKThl, Jemas
BBIBOJIbI, pa3pelIaTh BCE COMHEHUS C TEM, YTOOBI MTPOLIECC YCBOCHUS U HAPAOOTKHU
HEOOXOMMBIX HAaBBIKOB IPOUCXOIUIN CO3HATENIBHO, C MOJIHOM yOeXKAEeHHOCTHIO B
OPAaBWIBHOCTH  OOy4eHHs.  AKTUBHOCTh B OOyYe€HUM  NpEnojaraer
CaMOCTOATEIBHOCTb, KOTOpas JOCTUTaeTCsd XOpOUIEH TEOPEeTUYECKOM U
MPAKTUYECKOM MOJITOTOBKOM U paboTO memarora.

- HarnsgHocts. OOBsiICHEHNE TEXHUKU COOPKH POOOTOTEXHUYECKUX CPEJICTB
Ha KOHKPETHBIX WM3JEIMSAX W NPOrpaMMHBIX Npoxykra. /[lnsg HarnsgHOCTH
IPUMEHSIOTCS CYLIECTBYIOIIME BHUAECO MaTEpPHANIbl, a TAKKE MaTepHalbl CBOETO
WU3TOTOBJICHUS.

— CUCTeMaTUYHOCTh U TTOCJIEA0BATEILHOCTh. Y YeOHBIN MaTepual JaeTcs 1Mo
ONPENIEIICHHOW CUCTEME U B JIOTUYECKOW IMOCIEAOBATEIBHOCTH € LIEJIBIO JIYUIIEro
ero ocBoeHus. Kak npaBuiio 3TOT NpUHIMIT PETYyCMAaTPUBAET U3YyUYEHHE IIPEAMETA
OT MPOCTOIO K CII0KHOMY, OT YaCTHOTO K OOLIEMY.

— IIpouHOCTh 3aKpernieHus 3HaHui, yMeHUI 1 HaBbIKOB. KauecTBo 00OyueHus
3aBUCUT OT TOTO, HACKOJIBKO MPOYHO 3aKPEIUIIOTCS 3HAHWS, YMEHHS W HABBIKH
yYaIUXCS, IMOITOMY 3aKpPEIJIECHUE YMEHHW M HAaBBIKOB JOJDKHO JOCTHUTaThCS
HEOJIHOKPATHBIM LIEJICHANPABICHHBIM [IOBTOPEHUEM U TPEHUPOBKOM.

- NnauBuyanbHplii moaxoa B o0ydenuu. B mporiecce oOydeHus: memaror
UCXOAUT M3 WMHIWBUAYaJIbHBIX OCOOCHHOCTEH JeTel M OmHMpasch Ha CHUIIbHBIC
CTOPOHBI y4Yallerocs, IOBOJUT €ro IMOATOTOBJICHHOCTh JO YPOBHSA OOIIUX
TpeOOBaAHMIA.

OT1iu4uTeIbHBbIE 0CO0EHHOCTH NMPOrPaMMBbI

[Iporpamma siBnsieTcss 6a30BOM M HE MIPEANOaraeT Hajauuus y o0y4aroniuxcs
HABBIKOB B 001aCTH POOOTOTEXHUKH U MPOTPAMMHUPOBAHUSA. YPOBEHb MOJATOTOBKH
YUYaIUXCS MOXKET ObITh Pa3HbIM.

[Ipyu mnoabope wmaTepuaioB W IUIAHUPOBAHUM 3aHATHUS HEOOXOAMMO
MaKCHMaJbHO YYWUTHIBATh OCOOCHHOCTH TpPYIIbl, BKJIIOYaTh IOHCKOBBIE U
UCCIIEIOBATENLCKUE METO/IbI, 003aTeNIbHO 00yYaTh BECTU AUAJIOT, TUCKYCCHIO.



Padouas nporpammMa noctpoeH Ha 6aze 00pa3oBaTeNbLHON MPOTPaAMMBI J1JIs
mwiatdopmbl LEGO MINDSTORMS EV3. Konctpyktop LEGO MINDSTORMS
EV3 npenocraniser o0y4yaronmuMcs BO3MOKHOCTh MTPUOOPETaTh BaXKHbIE 3HAHUS,
YMEHUSI M HABBIKM B MPOIECCE CO3/IaHUsl, POrPAMMHUPOBAHUS U TECTUPOBAHUS
po6otoB. Korctpykrop LEGO MINDSTORMS EV3 u nporpammHoe obecrieueHme
K HEMy TMpEeJOCTaBISIET NPEKPACHYI0 BO3MOXKHOCTh YYUThCA pEOCHKY Ha
coOcTBeHHOM ormbiTe. [IporpaMmHoe oOecrieyeHue OTIMYAeTCA APYKECTBEHHBIM
uHTepdEHCcOoM, TMO3BOJSIONIMM CaMOCTOSTEIPHO WM C TIOMOIIBIO BCTPOSHHBIX
YPOKOB OCBamBaTh MporpaMmmMupoBanue. BaxxHo, 4To rpu 3ToM peOEHOK CaM CTPOUT
CBOM 3HAHMUS, & YUYUTENb B 00pa30BaTEIIbHOM MPOIIECCE BBICTYIAET ThIOTOPOM.

[Tnatdpopma EV3 Brittouaet B ce0s1 HAOOp HACTPAaUBAEMbIX YUE€OHBIX 3aJaHUM.
OHU TOCTaBISAIOTCSA B IU(GPOBOM BUJE U JIETKO UHCTAUIUPYIOTCS B MPOTPAMMHYIO
cpeny LEGO Education MINDSTORMS. Huskuii mnopor BXOXICHHUS B
nporpammHytro  cpeny LEGO  Education  MINDSTORMS, mno3Bossier
pOrpaMMHUpPOBaTh poOOTa YK€ Ha TEPBOM 3aHATUU MO POOOTOTEXHUKE, Jawe
caMOMY HETIOJTOTOBJICHHOMY Yy4allleMyCsl, & UHTYUTHBHO TOHSATHBIA WMHTEpdeic
oOJeryaer aTy 3ajauy.

Teopernueckas wyacTh OOyYeHHMS BKIIOYAaeT B Cce0S 3HAKOMCTBO C
HAa3HAUYCHUEM, CTPYKTYpOH U YCTPOWCTBOM pPOOOTOB, C TEXHOJOTHUYECKUMHU
OCHOBaMH COOpPKHM U MOHTa)ka, OCHOBAMH BBIYMCIUTEILHON TEXHUKU, CPEJICTBAMHU
0TOOpakeHUs UHPOPMALIUU.

K 0CHOBHBIM OTJIMYHUTEJIbHBIM 0COOCHHOCTSM HACTOSIIICH MPOrpamMMbl
MOKHO OTHECTH:

— KeHCOBYIO CUCTEMY OOyUYEHHS;

- 00y4yeHHEe MPOSKTHOM JIeATEILHOCTH,;

— HaIpaBJEHHOCTh Ha pa3BuTHE SOft-KoMITeTCHITHIA.

Kaxxaplil kerc cocTaBIeTCsl B 3aBUCUMOCTH OT TEMbl 1 KOHKPETHBIX 3ajad,
KOTOpBIE MPEIYCMOTPEHBI TPOrpaMMOM, C yYE€TOM BO3PACTHBIX OCOOEHHOCTEH
JIeTeN, UX WHIUBUIYAJIbHOW MOJATOTOBJICHHOCTH, U COCTOUT W3 TEOPETHUYECKOU U
MIPAKTUYECKON YaCTH.

ConeprxkaHue MPaKTUUECKUX PadO0T U BHUIBI TPOEKTOB MOTYT YTOYHSTHCS, B
3aBUCUMOCTH OT HAKJIOHHOCTEH Yy4allluXCsl, HAJIM4usl MaTEpUalioB, CPEIACTB U JIP.
Mogenu cobuparoTcst 100 MO TEXHOJIOTUYECKUM KapTam, JU0O0 B cuily (haHTa3uu
oOyuaromuxcs. [1o Mmepe ocBoeHUsI TPOEKTOB MPOBOSATCS COPEBHOBAaHUSI POOOTOB,
CO3JIAHHBIX UHAWBUIYAIBHO WJIW TPYHIIaMHU.



2. VUEBHO-TEMATHYECKHUM ILIJIAH
2.1.1. Ocnoenou 610K

KoaunuyecTBO 4YacoB

Ne Pasnen
Teopusn IIpakTuka Bcero
1. | BBenenue B oOpa3oBaTenbHyIO MPOrpPaAMMY, 1 1 2
TEXHUKa 0€30I1aCHOCTH
2. | OcHOBBI KOHCTPYHPOBAHHS. 4 14 18
3. | Ocuossl nporpammupoBanus LEGO 8 22 30
MINDSTORMS Education EV3.
4. | IloaroroBka MpoeKTHBIX PabOT 2 18 20
5. | 3ammTa IpoOeKToB 2 2
6. | Pabora B Untepnere. [louck unpopmaruu o 1 3 4
Jlero - copeBHOBAaHUSIX, OMIMCAHUN MOJIEIIEH,
dotorpaduii poOOTOB.
7. | Pa3paboTrka koHCTpyKUUHA pOOOTOB AJist 2 24 26
BBITIOJTHEHUS Pa3JIMIHBIX 33]1a4.
8. | TloaroroBka kK COpeBHOBAHHSIM 2 16 18
9. | IHoaroroBka MpOEKTHHIX pabOT 2 20 22
10. | 3amura mpoexToB 2 2
Hroro: 22 122 144




3. COAEP’)KAHHUE ITPOI'PAMMBI
Pa3jen 1: BBenenune B po60TOTEXHUKY.
Tema: Ilonsamue o Pooomomexnuke
BBenenue B Hayky 0 poOoTax. OCHOBHbIE BHJIbI pOOOTOB, UX IPUMEHEHUE.
HampaBnenus pa3Butus poOoToTexHUKH. HOBeIme ToCTHKEHUS HAYKA i TEXHUKU
B CME)KHBIX 00J1aCTSIX.
TexHuka 0€30IaCHOCTH.

Pa3nes 2: OcHOBBI KOHCTPYHPOBaHUsI. XapaKTePUCTUKH PoloTa.

Tema: Bepcuu komnnexmoe EV3. Kpamxkuii 0030p codeprcumozo
POOOmMOmMeEXHUUeCcK020 KOMNaeKma.

JloMamHsst U oOpas3oBarenbHas Bepcusi, CXOACTBa U pasznuuus. O0630p
COJEP)KUMOT0 HAOOPOB (JaTYMKH, CEPBOMOTOpBI, OJIOK, MpPOBOAA, JAETalIH
KOHCTpykTOpa). Ha3zBanus neraneit.

Paznen 3: OcnoBbl mnporpammupoBanuss LEGO MINDSTORMS
Education EV3.

Tema: O030p cpeabl NPOrpaMMHUPOBAHUS.

[Tamutpa OnokoB. CnipaBouHble Matepuainbl. Camoyuutens. [Ipoekt. HoBas
nporpamma. CoxpaHeHue npoekTa, nporpamMmmMbl. OCHOBATEIBHBIN pa300p HaTUTPbI
osoxkoB. Coenunenust 06;10koB. [lapannensubie nporpammel. [loaknrouenune podoTa
K KOMIIbIOTEpY U 3arpy3ka nporpammsel. USB-coenunenune. Bluetooth-coennuenue.
OObluHasi 3arpy3ka. 3arpy3ka C 3amyckoM. 3amyck ¢parMeHTa MpoTrpaMMBI.
HaGmrogenue 3a coctostHueM mopToB. O0o3peBaTenb NaMsTH. Busyanuzarus
BBIIIOJIHSEMOW B TAHHBII MOMEHT YaCTH IPOrPAMMBI.

Tema: Motopsl. IIporpamvupoBaHue JABWKEHUH MO0 Pa3IuYHbIM
TPACKTOPHUSM.

KonctpyupoBanue »skcmpecc-6ota. [lonsitue cepBoMoTOp. Y CTpPOMCTBO
cepBoMoTopa. [1opThl 115 TOAKIIIOUEHUSI CEPBOMOTOPOB. 3ejieHas najauTpa 0JI0KOB
(HetictBus). [TonoxuTenbHOE U OTpHUILIATENIbHOE JIBHKEHHE MOTOpa. OmnpeseneHue
HaIpaBJICHUs] [IBUKEHUS MOTOpoB. bioku «boabmoit morop» u «Cpeanui
MoTop». BeiOop nopta, BEIOOP peskrMa paboThl (BBIKIIOUUTH, BKIIFOUNUTh, BKIIOUUTh
Ha KOJIMYECTBO CEKYH], BKJIOUUTh Ha KOJMYECTBO TPaAyCOB, BKIIOUUTH Ha
KOJIM4E€CTBO 000POTOB), MOLITHOCTH JIBUratTessi. BeiOop pexkriMa 0OCTaHOBKH MOTOPA.

biok «He3aBucumoe ynpasiaenue Motopamm». biok «PyaeBoe
ylpasBJieHHe

Ympaxuaenne 1. OTpaboTka OCHOBHBIX ABUKEHUI MOTOPOB.

VYnpaxnenue 2. Pacuer aBrkeHus poOoTa Ha 3aJaHHOE PACCTOSIHUE.

VYnpaxunenue 3. Pacuet 1BUKEHMM 11O JJOMaHON JTUHUM.

3amaHus 715 CaMOCTOSITENIbHOM paboThI.

Tema: PaGoTa ¢ moacBeTKOI, 3KPAHOM U 3BYKOM.

Pa6ota c skpanom. BeiBon ¢uryp Ha skpan nucruies. Pexum oToOpaxkeHus
¢buryp. BbiBog sieMeHTapHbBIX (uryp Ha sKkpaH. BwIBoJg pHCyHKa Ha 3KpaH.
['paduyeckuii penaktop. BeiBoa prcyHKa Ha SKpaH.
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3agaHus 1Sl CAMOCTOSITENIbHON PadOTHI.

Pabora ¢ moncBeTkoi kHomok Ha 60ke EV3. biiok naankaropa cocTosHUS
Moayis. BwiGop pexuma. YnpaxsHenue. JlemoHcTpamusi paOOThl TMOJCBETKH
KHOMOK. Pabota co 3BykoM. biiok BocripousBeieHus 3ByKOB. Pexxum npourpbeiBaHus
3ByKoBOro ¢aina. BocrnpousBeaeHue 3amMcaHHOrO 3BYKOBOTo (haiina. Pexum
BOCIIPOU3BEJEHUS TOHOB U HOT.

3amanus 151 CaMOCTOSATEIBLHON paboThI.

Tema: Huxki. [IpepbiBanune nukia. LHuki ¢ nocryciioBuem.

OpanxeBas mporpaMMHasi nanutpa (YmnpasieHue oneparopamu). CUeTUHK
utepaiuii. Homep nukia. YcmoBue 3aBepiieHus paborsl nukia. IIpepbiBanue
nukia. Bapuantel Bbixojga u3 nukia. [lpepbiBaHue BBITIOTHEHUS IUKIA U3
[apajuIeIbHOW BETKU MPOTrPaMMBI.

3afgaHus 1Sl CaMOCTOSITEILHON PabOTHI.

Tema: Ctpykrypa “Ilepexirouaresinb”.

Ecnmu — T1o. biok “Ilepexsnrouarenan”. Ilepekntouarens Ha BUJ BKJIAI0K
(momHast Qopma, kpatka Qopma). JIONMOMHUTENIBHOE YCIOBHE B CTPYKTYpe
[Tepekmrogaresb.

3amanus 151 CaMOCTOSATEILHON paboThI.

Tema: Pa0dora ¢ ;aTuYnKamMu.

JaTtyuk kacaHus.

Buemnuit Bua. Pexxum n3zmepenus. Pexxum cpaBHeHus. Pexum oxuganus.
N3menenue B Onoke oxxujaHus. Paborta Olioka mepeksloueHHs C MPOBEPKOM
COCTOSIHUS JaTYMKa KaCaHMUSI.

YnpaxHeHus.

3agaHus 1Sl CaMOCTOSITEILHON PabOTHI.

JlaTyuk uBera.

JlaT4uk 1BeTa ¥ MporpaMMHBIi 010K natunka. O0macTu KOPPEKTHOU pabOThI
natyrika. Beibop pexxuma paboTel gaTumka. Pexxum ompeneneHuss U cpaBHEHUS
uBeTa. PexuM n3MepeHrs ”THTEHCUBHOCTH OTPa)KEHHOTO cBeTa. PexkuM n3mepeHus
WHTEHCUBHOCTU BHEIIHETO OcBeleHus. Pexxum kanmbpoBku patuuka. [Ipumep
BBHITIOJIHCHUS PEKUMa KaTHOPOBKU. PexXnM OKuJaHus JaTYnKa IIBETA.

YnopaxHeHus.

3amanus JJ1s1 CaMOCTOSATEILHON paboTHI.

JaTYMK rupoCKONUYECKHUIA.

JlaT4uK TUPOCKON M MpOrpaMMHBIN 050K naTunka. HampasieHue BpalieHus.
Pexxrmbl paboThI TaTuyMKa THPOCKOTI.

YrpaxHeHus.

3agaHus U1l CaMOCTOSITEIbHON PabOTHI.

JaTYuK yabTpa3ByKOBOH.

JlaTuuk ynbpTpa3ByKa M TPOTrpaMMHBIN OOk jatumka. OmnpesenceHue
pas0poca mycka BoiH. CTpyKTypa 0JI0Ka yIbTpa3ByKa B PEKHUME H3MEPEHUS.

YnpaxxHeHus.

3amaHus sl CaMOCTOSITENIbHOM pabOTHI.

NuppakpacHblii JaTYHK.
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WudpakpacHblii JaTuyuK, MasuOK M HMX MporpaMMHble Oyoku. Pexum
OIpENIENICHUS] OTHOCUTEIBHOIO PACCTOSHUS 10 00bekTa. Pexum omnpeneneHus
PacCTOSIHUS U YIJIOBOTO IOJIOKEHUS Masika. MakcuMaibHble yriibl OOHapyKEeHUs
UH(ppaKpacHOTro Maska. PexxuMbl IporpaMMHOTo 0J10Ka MH(pPaKpacHOrO AATUUKA.
PexuM qUCTaHIMOHHOTO YIIpaBJICHUS.

YupaxxHeHus.

3aaHus 1715 CaMOCTOSITENIBHOM pabOTHI.

Pa3nes 4: [loaroroBka npoeKTHLIX padoT.

OObyuaromuecs padboTalOT HaJ MPOEKTaMH poOOTOB, HHAMBUAYAIbHO WIH B
cocTaBe KOMaH/Abl. TeMaTHUKy BBIOMPAIOT CAMOCTOSTENBHO WA C TIOMOIIBIO
HACTaBHUKA.

Pa3znen 5: 3amuTa nNpoexToB.
3amura TpOXOAUT B BUJIE MPE3EHTALMUA MPOEKTOB HAa OTKPBHITOM 3aHATHH,
KOH(EepeHIIUU, POJUTEIHCKOM COOPAHUU U JIP. MEPOIIPUSTUSX.

Pasnen 6: PaGoTa B mHTEpHeTE.
ITouck wmHOpMaMK O COPEBHOBAHUSX, OMHCAHUSA Mojeield poOOTOB H
HHCTPYKIIMI K HUM, HJICH JJI CO3aHUS ITPOCKTOB.

Pa3nen 7: PazpabdoTka KOHCTPYKIHiT poGOTOB.

Pazpabotka, cOopka, MporpaMMHUpPOBAHUE U TECTUPOBAHHE POOOTOB s
peleHus pa3TuvHbIX 3a7a4d. Pabora B mporpamme LDD (Lego Digital Designer) —
CO3JaH1E UHCTPYKLIHUU K pOOOTY.

Pa3znen 8: I[loaroroBka k COpeBHOBAHUSIM.

3HAKOMCTBO C PETrJIaMEHTOM COPEBHOBAHMII 110 pOOOTOTEXHUKE, B YaCTHOCTU
C BHJIaMU COPEBHOBaHMM. 3HAKOMCTBO C Pa3jIMYHbIMH TPEOOBAaHUSIMHU K pPa3HbIM
BO3pacTHBIM KareropusiM. PaccMoTpenue ciabbIX ¥ CHIIBHBIX CTOPOH KaKJ10TO BHJIA
COPEBHOBAHUI.

Pa3pnen: OCHOBHBIE BUJBI COPEBHOBAHUS U DJIIEMEHTHI 33JIaHUN.

Tema: CopeBHoBanus “Cymo”.

Pernament coctsazanmii. CopeBHOBaHUSI pPOOOTOB-CYMOMCTOB. Pa3zmepsl
pobota. Bec pobdota. Bapuantsl koHCTpyKIuii. [IpruMepsl aliropuTMOB.

YrpaxHeHus.

3agaHus U1l CaMOCTOSITEIbHON PabOTHI.

CopeBHOBaHUs.

Tema: IIporpammupoBanue ABHKEHHUSA 10 TMHUM.

Bapuantsl crnegoBanus nmo JuMHMM. BapuanTel poOoTa C OAHUM U JBYMS
naTunkamu 1Beta. KammOpoBka aatuumkoB. OTpakeHHE CBETOBOTO MOTOKA MpHU
pPa3HOM PACHOJIOKEHUM JAaT4yMKa HaJl MOBEPXHOCTHIO JMHUHU. AJITOPUTM PYYHOMU
KamuOpoBku. OmpeneieHne TEKYLIero COCTOSHHUS — JaT4YUKOB.  AJTOpUTM
aBTOMAaTUYECKOM KaTUOpPOBKU. AJNTOPUTM ABWXKEHHMS MO JUHMM “3ursar’
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(nuckpetHast cucrema ynpasieHus). Anroput™m “Bosna”. Ilouck w mojcyet
nepekpectkoB. HMHBepcHas nuHudA. [Ipoe3n WHBEPCHOrO ydyacTka C Tpems
JaTYNKaMU LIBETA.

YupaxxHeHus.

3amanus JJ1s1 CaMOCTOSATEIBLHON paboTHhI.

Tema: CopeBHoBanus “Kereabpunr”.

Pernament coctsazanuit. CopeBHoBanue “Kerenabpunr”. Pasmepsl poOoTa.
Bec po6ora. BapuanTel KoHCTpyKUUid. [Tpumepsl anroputMoB.

YnpaxxHeHus.

3amaHus 715 CaMOCTOSATEIHLHON pabOTHI.

CopeBHOBaHUs.

Tema: IloaroToBKa K perHOHaJIbHBIM COPEBHOBAHUSIM.

3HAaKOMCTBO C  pErJIaMEHTOM  MEXAYHAapOJHBIX COPEBHOBAaHUM IO
pob6ororexnuke “WRO”. 3HaKOMCTBO C pa3IUYHBIMU TPEOOBAHUSMU K Pa3HBIM
BO3PACTHBIM KaTeropusiM. PaccMoTpenue cnaObix U CUIIBHBIX CTOPOH KaXJI0ro BUA
copeBHOBaHui. PazpaboTka pobota. iHkeHepHast KHUTA.

TpeHupoBKka Ha MOJIAX.

Tema: BHyTpeHHUEe COpeBHOBAHUA.

IToaroroBka. CopeBHOBaHus. Pe3ynbpTaThl.

Pa3nen 9: IloaroroBka NpoeKTHLIX PadoT.

OOyuaromuecs padoTaOT HaJ NPOEKTaMH pOOOTOB, MHAMBUIYAbHO WU B
cocTaBe KOMaH/Abl. TeMaTHUKy BBIOMPAIOT CAMOCTOSATENBHO WA C TIOMOIIBIO
HACTaBHUKA.

Pa3nen 10: 3amura npoekToB.

3amura MpoXOJUT B BHJIE MIPE3CHTAIINH ITPOCKTOB HA OTKPHITOM 3aHSTHUH,
KOH(epeHIIUU, POUTEITHCKOM COOPAaHUU U JIP. MEPOTIPUSTUSX.
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4. OBECIHHEYEHHUE ITPOI'PAMMBI

4.1. Metoanuyeckoe odecneyenue

[TocTpoenue 3aHSITHS BKIIOYAET B ceOsi PpOHTANBHYIO, MHIANBUIYAIBHYIO U
TPYIIIOBYI0 paboTy, a TakKe HEKOTOPBId COPEBHOBATEIBHBIA  DJIEMEHT.
[Iporpammoii peayCMOTPEHO MPOBEACHUE KOMOMHUPOBAHHBIX 3aHSATUN: 3aHITHUS
COCTOSIT U3 TEOPETHUUECKOM U MPAKTUUECKON YacTel, MpuyéM OO0JIbIIee KOJIMYECTBO
BPEMEHHU 3aHMMAeT UMEHHO MPAKTUYECKasl YacCThb.

Dopmul opeanuzayuu yueOHbIX 3aHAMUL
- Oecena;

— JICKIUS;

— nabopaTtopHO-ipakTUYecKas padbora;

— TEXHHYECKOE COPEBHOBAHUE;

— TBOpYECKAsl MacTepCcKasi;

- WHAWBUAYyaJTbHAS 3aIIUTA TPOCKTOB,;

— TBOPYECKHU OTYET.

Memoowt oopazosamenvHoll 0eamearbHOCHU:

— 00BSICHUTEIIbHO-UJUTIOCTPATUBHBIN;

— BBPUCTHUYECKUN METO/T;

— METOJI YCTHOTO MU3JI0KEHUS, TTO3BOJISIFOIINI B TOCTYIMHON (hOpMe JOHECTH
710 00YYaIOIIUXCS CIOXKHBIN MaTepua;

— METOJ TPOBEPKH, OIEHKH 3HAHWUN M HABBIKOB, MO3BOJISIONIMN OILICHUTH
NepeaHHble TearoroM MaTepHalibl M, MO HEOOXOAMMOCTH, BOBpPEMS BHECTHU
HEO0OXOIMMbIC KOPPEKTUPOBKHU M0 YCBOSHUIO 3HAHUIN HA MPAKTUUYECKUX 3aAHATHUSX;

— HCCIICIOBATEIIbCKUM ~ METOJl  OOyuYeHHMs, Jaroumid  00y4arolmumcs
BO3MOXXHOCTh MpPOSIBUTH Cc€0s, TIOKa3aTh CBOM BO3MOXHOCTH, JOOUThCS
OTPEJICJICHHBIX PE3YJIHTATOB.

— NpOOJIEMHOTO HW3JIOKEHHMS Marepuala, Korjga Iepes; OOyJarolumcs
CTABUTCSl HEKasl 3ajaya, MO3BOJISIONIAs PEIIMTh OINpEeIeSeHHBIM ATal Ipolecca
OoOy4eHHMs U MIepEeUTH Ha HOBYIO CTYIIEHb 00YUYEHUS;

— 3aKpeIUICHUsI M CaMOCTOSITENIbHOM paboThl MO YCBOCHHUIO 3HAHUU U
HABBIKOB;

— JIMAJIOTOBBIA U JUCKYCCUOHHBIN.

Ileoazozuueckue mexnonozuu

B mpouecce oOyueHuss mo mnporpamme, HCIOJB3YIOTCS pPa3HOOOpa3HbIE
Mearorn4eCcKue TEXHOJIOTHH:

— TEXHOJIOTUM Pa3BUBAIONIEr0 OOYy4YEHHUs, HalpaBJeHHblE Ha o0O0Iee
[IEJIOCTHOE Pa3BUTHE JIMYHOCTH, HAa OCHOBE AaKTHBHO-JAEATEIBHOTO CIIOC00a
o0y4eHHs, YYMTHIBAIOIIUME 3aKOHOMEPHOCTH pa3BUTUS U  OCOOEHHOCTH
VUHINBUAYYMa;
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— TEXHOJIOTUU JIMYHOCTHO-OPUEHTUPOBAHHOTO 00YUYEHUSI, HAITPaBJICHHBIC HA
pa3BUTHE HWHAMBUAYAJbHBIX IMO3HABATENIbHBIX CIIOCOOHOCTEH KaXKIoro pedeHKa,
MaKCUMaJIbHOE BBISIBIICHUE, PACKPBITUE U UCIIOJIb30BAHUE €T0 OIbITA;

- TexHojoruu  AudPepeHIMpoBaHHOIO  00y4YeHHUs, O0OECIeYMBAIOITUE
oOy4eHHe KaKI0T0 00y4arolerocst Ha ypoBHE €ro BO3MOKHOCTEH U CITIOCOOHOCTEH;

— TEXHOJIOTUU COTPYAHUYECTBA, pPEaJU3YIOLIUE JAEMOKPATU3M, PaBEHCTBO,
NapTHEPCTBO B  OTHOIIEGHUAX TMejarora ©  OOyYarollerocs, COBMECTHO
BBIPA0ATHIBAIOT II€JH, COJEP)KAaHHME, Al0T OIEHKH, HAXOsCh B COCTOSHUU
COTPYJAHHYECTBA, COTBOPUECTBA.

— IPOEKTHBIE TEXHOJIOTUHU — JJOCTHIKEHHE IIeJTU Yepe3 ACTaIbHYI0 pa3paboTKy
POOJIEMBI, KOTOPAst JOJDKHA 3aBEPITUTHCS PEATBHBIM, OCSI3a€MbIM MPAKTHICCKUM
pe3yabTaToM, 0(hOPMIIEHHBIM TEM WJIM UHBIM 00pa3oM;

— KOMITBIOTEPHBIC TEXHOJIOTHH, (QOpMUPYIOIIHE YMEHHE pabdoTath C
uHdopMaIuen, ucciie0BaTeIbCKUe YMEHUSI, KOMMYHUKATUBHBIE CIIOCOOHOCTH.

B npakTuke BBICTYMAIOT pa3iMyHble KOMOMHAIIUN 3TUX TEXHOJOTUH, UX
AJIEMEHTOB.

OCHOBHBIM MemOoOOM  oOp2aHu3zauuu  y4eOHoU O0eamenbHOCmu hno
npozpamme A6711€mcs Memoo Kecoe.

Keiic — onucanue mnpoOJEeMHON CUTyallud TOHATHOM W  OJMU3KOM
oOy4Jaromumcsi, pelIeHrue KOTOpol TpeOyeT BCECTOPOHHEr0 H3Y4YeHHMs, MOUCKa
JOTIOJTHUTENBHOW HMHQOpPMAlMU U MOJAECIUPOBAHUSA CUTyallud WIH OOBEKTa, C
BBIOOpPOM Hanbosee MoaX0asIIero.

lpeumywecmsea memooa Keucos:

- IlpakTnueckass  HarpaBiIeHHOCTh.  Kelic-MeTon  MNO3BOJIIET  MPUMEHUTH
TEOPETUYECKUE 3HAHUS K PELICHUIO MPAKTHUYECKUX 33/1a4.

- WnrepaktuBubii  popmar. Kelic-meron oOecrieunBaer Oosee 3¢ heKTruBHOE
YCBOEHHE MaTepualia 32 CUET BBICOKOW SMOLMOHAIBHOW BOBJICYEHHOCTH U AKTUBHOI'O
y4dacTusi 00y4aeMbIX. YYaCTHUKHU TOTPYKAIOTCS B CUTYAIIMIO C TOJIOBOM: y Keiica ecTh
IJIaBHBIN TepoM, HA MECTO KOTOPOTO CTaBUT ce0sl KOMAH/Ia U PEIIaeT MpodsieMy OT ero
Jvia. AKIEHT Mpyu 00y4eHUH JeaeTcsl He Ha OBJIAJICHME TOTOBBIM 3HAHUEM, a Ha €ro
BBIPAOOTKY.

- Konkpernpie  HaBbiku.  Kelc-mMeTol — MO3BOJIET  COBEPIIEHCTBOBATH
YHUBEpCATbHbIC HaBblkM  (SOft-koMIieTeHIMM), KOTOpbIE OKAa3bIBAFOTCS — KpanHEe
HEOOXOIMMBI B PeaibHOM paboyeM Mpoliecce.

VY CI0BHO MOXKHO BBIZIETIUTH CIIEAYIOIIME BUIbI KEICOB:

1. MnxeHepHO-TIPaKTUYECKUi

2. nxeHepHO-COLMaIbHBIN

3. NHKeHepHO-TEXHUYECKUIA

4. UccnenoBaTenbCKuid (ITPAKTUIECKUIN UM TEOPETHUECKHIA)
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B xoze paboTs! Haj KeiicoM 11e1ecoo0pa3HO UCTIONB30BATh CIIETYIOIINE METOIBI,
MPUEMBI, CPEJICTBA U (POPMBI OpPraHU3ali, BHECEHHBIE B TAOJIHILY:

Ne DopMbI MeToabl ¥ IPUEMBI Bo3moxubIi DopMbI KOHTPOJIA
OpraHu3anuu AUJIAKTHYECKHU
MaTepua
1 DBpUcTUYECKAs - 9BPUCTUYECKHI Mpe3eHTalusl, (GpOHTANBHBIN U
Oecena miu METO/I; I1aKaT, KApTOUKH, | UHIUBUIYaTbHBIN
JIEKIUS - METOJ] YCTHOTO BHJIEO YCTHBIH OIpocC
U3II0KEHUS,
MO3BOJISIFOILMM B
JIOCTYITHOHU (hopme
JIOHECTH J10
00y4aromuxcs
CJIO’KHBIN MaTepHaL;
2 Urpa - IPaKTUYECKUI MIpaBUJIa UTPHI, pedeKCUBHBIN
METOI; KapTOYKHU C camMOaHalu3,
- UTPOBBIE METOJIbI; | OMHCAHUEM POJIei KOHTPOJIb U
WM 3aJJaHUH, CaMOOIICHKA
aTpuOyTHKA UTPHI o0yJaronmxcs
3 JlabopaTopHo- -pEenpOYKTUBHBIN BHJICO, B3aMMOOILICHKA
MIpaKTU4ecKas -4aCTHUYHO- pe3eHTAaIHs, 00y4aroIUMUCs
pabora MTOMCKOBBIN TUTAKaThl, KAPTOYKK | paboT Apyr apyra
C OMMCaHUEM X0Ja
paboThI, CXEMBI
cOOpKH U T.1.
4 [Ipoext - MpEe3eHTalus, 3allliTa MPOEKTa,
HCCJIEIOBATENIbCKUN | BUJIEO, TaMATKA y4acTHe B HAyYHOU
METOJ paboThI HaT BBICTaBKE
-4aCTUYHO- MIPOEKTOM
MTOWCKOBBIH (B
3aBUCUMOCTH OT
YPOBHSI NOJATOTOBKHU
JeTei)
5 UccnenoBanue - Mpe3eHTalusl, KOH(epeHIHs
HCCIIEIOBATENbCKUN | BUJIEO, ONTUCAHHE
METOJ X0/1a UCCIEI0BAHMS
U T.J.

YueOHO-MeToAN4YeCKHE CPeCTBA O0yUeHM I :

— CHeIUaIu3upOBaHHas JINTEpATypa 1o poOOTOTEXHUKE, TOI00PKA KYPHAJIOB,;

— Ha0OPBI TEXHUUECKON JOKYMEHTAIIUU K IPUMEHSIEMOMY 000pYI0BaHUIO;

— 00pasIbl MOJICJICH U CUCTEM, BHITIOJTHEHHBIE O0YJAIOIIIMMUCS U TIEAaroroM;

— IU1aKathl, GOTO U BUIACOMATEPHUAIIBI;

— y4eOHO-METOAMYECKUE TOCOOMs I Iemarora ©W — O0ydaromniuxcs,
BKJTFOYAIONINE TUIAKTUYECKHUM, WH()DOPMAITMOHHBINA, CIPABOYHBIM MaTepuaibl Ha
Pa3JIMYHBIX HOCUTENSX, KOMIBIOTEPHOE U BUIEO 000PY/I0BAHUE.
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4.2. MaTepuajbHO-TEXHHYECKOEe OOecrieueHue
KaOuner, ocHamieHHbII KOMIBIOTEpHON TexHHKOM, He meHee 1 TIK Ha 2
yUCHHKA.
Konctpykropsr LEGO MINDSTORMS EV3, T10: RobotC
Pexomenmyemoe yueOHOE 000pymOBaHME, paccudTaHHOE Ha rpymmy u3 10
YUaIIXCA:

JIunnst 1 «OCHOBBI POOOTOTEXHUKID) Koa-Bo | Ea. usm
bazoBblii HAOOP I U3yUYEeHUST POOOTOTEXHUKH 5 IIT.
PecypcHblit Habop 17151 U3yYeHHsS] pOOOTOTEXHHUKHU 5 IIT.
JonomauTenprabiii HaOop LEGO — 964 1(mHeBMaTHKa). 4 IIT.
JlaTauk TemMmepatypsl 5 TIT.
Nudpakpacubiii gatunk +UK mask 3) IIT.
JlaTumk 11BeTa 5 IIT.
3apsiHOe YCTpOMCTBO nocTostHHOTO TokKa 10B 5 IIT.
Becnl 1 IIT.
Cexynagomep 1 IIT.
W3mepurtenbHas pyneTka 1 TIT.
Isernsie kyouku Scm*Scym (B I W [ ) 4 IIT.
Pamxku u kyObl 171 3amepa poOOTOB IIT.
Me6enbHble UUTHI JUIsi COOPKU J1abUpUHTA IIT.
I{BeTHas n3osieHTa (YepH., KpacH., 3€J., CUH., )KENT., 0e.). 6 IIT.
['oTOBBIE MO 1S 3aTaHU M COPEBHOBAHHM. IIT.
Cron jyis 3ammycka poOOTOB IIT.
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5. MOHUTOPHUHI OBPA3OBATEJIBHBIX PE3YJIBTATOB

Cucrema OTC/IeKMBAHUS, KOHTPOJISI U OLEHKH Pe3yJIbTATOB Ipolecca
00y4eHHs 110 JAHHOUN MporpaMMe UMEET TPU OCHOBHBIX AJIEMEHTA:

- OmnpenenieHe HAYAIBHOTO YPOBHS 3HAaHW, YMEHUHA UM HaBBIKOB
oOydJarommxcs.

- Texkyuuit KOHTPOJIb B TE€YEHUE YUEOHOTO roja.

- ITOroBbI1 KOHTPOJIb.

BxoaHo#i KOHTPOJIb OCYIIECTBIISCTCSA B Hadaie OOydCHUsS, UMEET CBOCH
LEJIBIO BBISIBUTH UCXOJIHBIA YPOBEHB MOATOTOBKU 00YYaIOIINXCS.

BX0IHON KOHTPOJIb OCYLIECTBIIAETCS B XOJI€ MEPBBIX 3aHATUN C MOMOIIBIO
HaOJII0/IeHHs Tiefarora 3a paboToi 00yJarouuxcsi.

Texkymmuii KOHTPOJIb IPOBOJIUTCS B TeUEHUE yueOHOTro rojaa. [{ens Texyiiero
KOHTPOJISI — OMNPEIEIUTh CTENEHb M CKOPOCTh YCBOCHUSA KaXKIbIM pPEOCHKOM
MaTepuaia W CKOPPEKTHpPOBaTh MporpaMmy oOOydeHHs, €clid 3TO TpeOyeTcs.
Kputepuit Tekymiero KOHTpOJIsl — CTENEHb YCBOEHUS 00yUYalOIIUMUCS COACPIKAHUS
KOHKpETHOTrO 3aHsTHs. Ha KakaoM 3aHsaTHM MpernojaBaTesib HAOM0IaeT U
bukcupyer:

- JIETEM, JIETKO CIIPABUBUINXCS C CONCPKAHUEM 3aAHSITUS;

- JIeTed, OTCTAIOIIMX B TEMII€ WM BBITIOJHSAIONIMX 3a/JaHUs C OUIMOKaMU,
HEJI0YETaMU;

- JIETEH, COBCEM HE CITPABUBIIUXCS C COJACPKAHUEM 3aHSTHS.

HToroBplii KOHTPOJIb TMPOBOJIUTCA B KOHLE y4deOHOro roga. Bo Bpems
UTOTOBOTO KOHTPOJISL OmpeaessieTcsi (PakTUueckoe COCTOSIHUE YpPOBHSI 3HAHUM,
YMEHUM, HaBBIKOB peOCHKA, CTENEHb OCBOCHUS MaTepuaja 10 KaxJIOMYy
HM3YYEHHOMY pa3Jiesly ¥ BCcel nmporpamme 00beTMHEHUS.

@®opMbI NOABEACHUS UTOTOB O0yUYeHMSI:

- WHAWBHUAYaJbHAs YCTHAs/MTMCbMEHHAS MPOBEPKA;

- (¢poHTanBHBIN orpoc, becena;

— KOHTPOJIbHBIE YIIPA)KHEHUS U TECTOBBIE 3a/IaHMUS;

— 3alKTa UHAUBUIYAIbHOTO WIIM FPYIIIOBOTO MPOEKTA;

— BBICTaBKa paldorT;

— MEXTPYIINOBbIE COPEBHOBAHUS,

— B3aMMOOIIEHKA 00y4YaloIMUMHUCS padoT APYT ApyTa.

Onna u3 GopM TeKylero 1 UTOroBOro KOHTPOJIsl - COPEBHOBAHMSI.

OueHka pe3yJIbTaToB.

[Io wrToram cocraBisieTcss TaOnWIAa OTCIACKUBAHUS 0OpPa30BATEIHHBIX
pe3yJbTaToOB, B KOTOPOI 00y4Yaromuecs Mo KaxkJ10i TeMe BbIXOAST Ha CIEIyIOIIne
YPOBHHU IIKAJIbI OILICHKHU:

1. Bricokuii pe3yabTat — MOJTHOE OCBOCHHUE COJICPIKAHMUS;
2. Cpennuii — 6a30BbIN YPOBEHB;
3. Huskwuii — ocBoeHre MaTepuaia Ha MUHUMAJIbHO JIOITyCTUMOM YPOBHE.

Tabdauua MOHUTOPHHIA 00Pa30BaTeJIbHBIX PEe3YJbTATOB:
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oM TepMUHONOTUEN U YpoBeHb HaBbIKOB N
. CO34aHusA NPOCTEeNLNX
O6yuatowerocs TEopPETUYECKUMU cbopKu pobota no DOrDAMM
3HaHUAMM NOo WMHCTPYKLMN. porp
(anroputmos).
pasgenam nporpammbl
CeHr. Jexk. Mair. CeHr. Jek. Mair. CeHr. [ek. Maii.

YpoBeHb pa3sBUTUA YMEHUIT U HABbIKOB
ypOBEHbBﬂaAEHMﬂ

ypOBeHbHaBHKOB
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@opMBbI OTCIEKUBAHUS M KOHTPOJISI Pa3BUBAIOIINX ¥ BOCIHTATEIbHBIX
pe3yJabTaToB:

OIICHKA YCTOMYMBOCTH MHTEpECa 00YUAIOIIUXCS K 3aHSITUSIM C TIOMOIBIO
HaOJII0/ICHHS TIefjarora u CaMOOIIEHKH 00yYarolnxcs;

OLICHKAa YCTOMYMBOCTH HHTEpeca OO0ydalluuxcid K Y4YacTUIO B
MEpONPUSITUSX, HAMNPABJICHHBIX Ha (OPMUPOBAHME U  PA3BUTUE
OOIIEKYJIBTYPHBIX KOMIICTCHIIMH C IOMOIIBIO HAOIIOCHUS Tejarora u
CaMOOIIEHKH 00yJarommuXxcs;

CTaTUCTUYECKUIN y4ET COXPAaHHOCTH KOHTHUHTCHTA 00yJaroIuXCs;
CPaBHUTECIbHBIM  aHAdW3  YCHEHUIHOCTH  BBIMIOJHEHUS  3aJaHul
oOydJaromuMHuCsd Ha HaYaJdbHOM W TOCICAYIOMMX 3TaraX OCBOCHUS
IPOTPAMMBI;

aHaJIN3 TBOPUYECKHUX U MPOEKTHBIX pabOT 00yUaIOIIHUXCS;

co3/laHue 0aHKa WHIWBUIYAJIbHBIX JOCTHKCHUN BOCIIUTAHHUKOB;

OIICHKAa CTENEHU y4acTUs W aKTUBHOCTH OOYYalollerocs B KOMAaHIHBIX
IIPOEKTAX, COPEBHOBATEILHON U KOHKYPCHOM IESITEIbHOCTH;

OllCHKa  JWHAMUKU  TIOKa3aTelied  pa3BUTUA  [O3HABATEJIbHBIX
criocoOHOCTEeM 00yuaromuxcsi (BHUMaHUsI, TaMsITH, U300pETaTeIbHOCTH,
JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHUS W T.A.) C ITOMOIIBIO
HaOJII0/ICHHS TIearora 1 CaMOOIIEHKH O0yJaroIInXCs,

HaOII0/IcHHEe M (UKCHPOBAHME M3MCHCHUN B JUYHOCTH U IIOBCICHHUH
OOy4JaronMxcsi ¢ MOMEHTA TIOCTYIJICHUSI B OOBEAMHEHHE U TI0 MEPE UX
y4acTHs B I€SITEIbHOCTH;

WHIUBUTyaJIbHBIE Y KOJUIEKTUBHBIE O€ce bl ¢ 00yJaroIUMUCH.
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6. CIIMCOK THO®OPMAIINOHHBIX UCTOYHUKOB
6.1. HopmaTuBHO-IPaBOBbIE JOKYMEHThI

. ®enepanbHbIil 3akoH «O0 0bpazoBanun B Poccuiickoit deneparum» Ne 273-D3

or 29.12.12 roma. — [OnekTpoHHbId pecypc]. — Pexum pgocrymna:
base.garant.ru/70291362/ (nadopmarmoHHO-TIpaBOBOM TopTan «"apaHT).

. [Ipuka3z MunucrepctBa oOpazoBanust U Hayku Poccuiickoit @enepaunu ot 09

HOsiOpst 2018 1. No 196 «OO yTBepKOEHUHM TOpSAAKAa OpTaHU3alUd |
OCYIIECTBJICHUSI 0Opa30BATEIBHONW  NIEATCTLHOCTH 0  JOMOJHUTEIHHBIM
o0mieoOpa3oBaTebHBIM  MpOTpaMMaM» [ DNEeKTpOHHBIN pecype]. - Pexum
JOCTYyTIA: https://www.garant.ru/products/ipo/prime/doc/72016730/
(uH(pOpMaIIMOHHO-TIPaBOBOM MopTal «I apaHT»).

. KOHI_[CHHHH pa3BUTHUA JOITOJIHHUTCIIBHOI'O O6pa3OBaHI/IH I[GTGﬁ, YTB.

pacniopsibkenuem IIpaBurensctBa P® ot 4.09.2014 roma Ne 1726-p.
[D1eKTpOHHBIHI pecypc] — Pexum JIOCTyTIA:
http://Mmuno6pHayku.pd/nokymenTsl/ajax/4429 (ounmanbHbINA caiT
MunucrepcTBa oOpazoBanus u Hayku PD).

. CanlluH 2.4.4.3172-14 "CaHuTapHO-3NHUIEMHOJOTUYECKUE TpeOOBaHUS K

YCTPOMCTBY, COJIEPAKAHUIO M OpraHU3aluu pekuMma padboThl 00pa3oBaTEIbHBIX
OpraHu3alyid  JIONOJHUTEIBLHOTO oOpa3zoBaHusi jgereil", yTB. [1aBHBIM
rOCyJIapCTBEHHBIM caHUTapHbIM Bpadyom PP or 04.07.2014 N 41. -
[DneKkTpoHHBIN pecypcl]. — Pexxum JIoCTyIma:
https://www.consultant.ru/document/cons_ doc LAW 168723/ (odunmanbHbIit
caiT cipaBouyHOM npaBoBoi cucteMbl «Koncymnbprantllnrocy).

. l'ocynapctBennas nporpamma PO «Pa3Butue obpazoanus Ha 2013-2020 romsl,

yTBepxkaeHHOU nocTtaHoBieHueM lIpaBurensctBa PO Ne 295 ot 15.04.2014 1. —
[DneKTpOHHBIHI pecypc]. — Pexum JIOCTyTIA:
https://base.garant.ru/70643472/#friends (uHpOpMaIMOHHO-TIPABOBOK  MOpTAJ
«I"apaHT»).

. CTparerusi ”HHOBAIIMOHHOTO pa3BuTusa Poccuiickoit deaepanu Ha Mepuoj 10

2020 rona, yrBep)kIeHHbIM pacnopsbkeHueM [IpaBurensctBa PO Ne 2227-p ot
08.12.2011 roma. — [OnekTpoHHBIM pecypc]. — Pexumm gocryma:
https://www.garant.ru/products/ipo/prime/doc/70006124/ (uHpOpMAIIMOHHO-
npaBoBoii moptai «l'apanT»).

. @enepanpHas LeyieBas mporpaMmMa pasBuTus oopazoBanus Ha 2016-2020 romsl,

yrBepxkaecHHou [locranoBnenuem IIpaButensctBa PO Ne 497 or 23.05.2015

roja. — [DneKTpOHHBII pecypc]. — Pexum JOCTyIIA:
https://base.garant.ru/71044750/ (nH(pOPMAITMOHHO-TIPABOBOM nopTan
«l"apaHT»).


http://base.garant.ru/70291362/

6.2. UnpopManmoHHbIe HCTOYHUKH JIJIS MIearoron

1. Anroputmusanus u nporpammupoBanue [Tekcr] / U.H. ®anuna, U.C. 'ymun,
T.C. boromonosa u ap. — M.: Kynuu-IIpecc, 2007. — 276 c.

2. bemmosckas, JI.I'. Hcnonp3oBanne LEGO-po60TOB B MHKEHEPHBIX MPOEKTAX
mKkoabHUKOB. OtpacneBoit monxon [Texcr]| / JI. I'. benumosckas, H.A.
bemmosckuii. — M.: JIMK IlIpecc, 2016.

3. bemuosckas, JI.I. PoGoTtusupoBaHHbIC JabopaTopHble pabOThl MO (QHU3HKE.
[Tponenetrueckuit kype pusuku (+ DVD-ROM) [Tekcr] / JI. I'. bennoBckas,
H.A. benuosckuii. — M.: JIMK Ilpecc, 2016.

4, beikoB, B.I'. BBejeHue B KOMIBIOTEpPHOE MOJCIUPOBAHUE YIIPABISIEMBIX
MexaHudeckux cucteM. Ot masitHuka K poooty [Tekcr] / B.I'. boikos. — CII6:
Hayxka, 2011. -85 c.

5. Bnacoa, O.C. OOpa3oBarenbHas poOOTOTEXHHKA B Y4eOHOM AESTEIbHOCTH
yuamuxcs HadanbHoU mikosbl [Teket] / O.C. Brnacoa. — Yensiounck, 2014.

6. Jlyuun, P.M. IIporpamMmmupoBanue BCTpOCHHBIX cucTeM. OT Moaenu K poOoTy
[Texct] / P.M. JIyuun. — CI16: Hayxka, 2011. — 183 c.

7. Meroanueckoe pykoBoACTBO «PoboroTexnrka Ha ocHoBe TETRIX».

8. Mupommna, T. . O6pa3oBaTenpHas poOOTOTEXHHUKA HA YPOKaX HH)OPMATUKH U
bu3uke B cpenHed mkoze: ydyeOHo-metoauyeckoe nocodbue [Teker] / — T.D.
Mupomuna. — Yensounck: Barmsig, 2011.

9. Huxynun, C.K. ConepkaHue Hay4YHO-TEXHHMUYECKOTO TBOPUECTBA YYaIIUXCS U
metonabl o0yuenus [Texct] / C.K. Hukynun, I'.A. TlontaBen, T.I'. TlonTaBem. —
M.: MAU, 2004.

10.Tlepdunnena, JI. I1. O6pazoBaTenpHas poOOTOTEXHHUKA BO BHEYPOUHOU yueOHOM
NeATEeIIbHOCTH: yueOHO-MeToandeckoe nmocodue [Tekct] / — JI. I1. Ilepdunbepa. —
Yensabunck: Barmsan, 2011.

11.1Tetun, B. IIpoekTsl ¢ ucnonszoBanueM koHTposuiepa Arduino [Tekct] / — CII6:
BXB-IletepOypr, 2015.

12.TTontaBen, I'.A. CHUCTEMHBI TOIXOM K HAYYHO-TEXHUYECKOMY TBOPUYECTBY
yuamuxcs (mpoOiemsl opranuzauuu u ynpasienusi) [Tekct] / I'.A. IlonTagser,
C.K. Hukynun, I'.1. Jloseukui, T.I'. [TonraBen. —M.: U3naTtensctBo MAU. 2003.

13.Commep, V. [IporpammupoBanue MUKPOKOHTPOJUIEPHBIX miaT
Arduino/Freeduino [Tekct] / Y. Commep. — CI16: BXB-Ilerepoypr, 2012.

14 . ®unmunmos, C. Ypoku podotorexuuku. Koncrpykius. [[Brkenne. YnpasieHue
[Texcr] / C. ®ununmos. — M.: Jlabopatopus 3nanuii, 2017.
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6.3. UndpopMannmoHHbIe HCTOYHUKH JJIS 00Y4AIOLIUXCS

1. beitkran, JIx. Konctpyupyem podotom Ha Arduino. Ilepseie maru [Texer] / k.
bexran. — M: JIaboparopus 3uanuii, 2016.

2. benmnosckas, JI. I'. Y3naiite, kak nporpammupoBats Ha LabVIEW[Teker] / JI. T
bemosckast — M.: JIMK Ilpecc, 2014.

3. baym, 1. U3yuaem Arduino. MIHCTpyMEHTHI 1 METOJ] TEXHUYECKOTO BOJIIIEOCTBA
[Texcr] / A. baym. — CI16: BXB-IletepOypr, 2016.

4. Mouk, C. [Iporpammupyem Arduino. OcHoBbsl paboTsl co cketdamu [Tekct] / C.
Momuk. — CII6: ITutep, 2016.

5. [Ipeako, M. 123 DkcnepumenTa o pooororexuuke [Tekcr] / M. [Ipeako. — M.:
HT IIpecc, 2007.

6. ®ununmos, C. Ypoku pobororexnuku. Koncrpykius. J[Brkenue. YpaBieHue
[Tekcr] / C. @ununmos. — M.: Jlabopatopus 3nanuii, 2017.

7. ®umunmo, C.A. PobGororexnuka i gered m poxurteneid [Tekcr] / C.
Oumunmos. — CI16.: Hayka, 2013. - 319 c.
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