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4. MOSICHUTEJIBHAS 3ATIMCKA

JononnutensHas oOmieoOpa3zoBarenbHas oOLIepa3BUBarOLias MporpaMma
pa3zpabotana B cooTBeTcTBUU ¢ DeaepanbHbIM 3aKOHOM OT 29.12.12 1. Ne273-03
«O0 oOpazoBanuu B Poccuiickoit @enepauun»; npukazoM MuHUCTEPCTBA
oOpazoBanusi u Hayku Poccuiickoit denepanuu (Munobpuayku Poccuu) ot 09
HOs10psa 2018 r. No 196 1. MockBa «O6 yTtBepxkaenun [lopsiaka opraHuzanuu u
OCYLIECTBJIEHUSI  00pa30BaTEJbHOM  JIEATEIBHOCTH 1O  JIONOJHHUTEIbHBIM
o0ueo0pa3oBaTeabHbIM IporpamMmmamy»; Konuenimeil pa3Butust 10NOJHUTENBHOTO
oOpazoBanus nereid B Poccuiickoii ®deaepanniu, yTBEPKICHHON pACIOPSHKEHUEM
[IpaButensctBa PO ot 4.09.2014 1. No 1726-p; caHUTapHO-3IUAEMUOTIOTUUECKUMHU
npaBuiamMu W HopmatuBamu 2.4.4.3172-14 «TpebGoBanus K yCTpOMHCTBY,
COJIEPKAHUI0 U OpraHu3alu peKrMa padoThl 00pa30BATENbHBIX OpraHu3alUi
JOTIONHUTENBHOTO 0oOpa3zoBanus jgeteil  (yTB. [J1aBHBIM TOCYAapCTBEHHBIM
canuTapHbsiM BpauoM PD ot 04.07.2014 1. Ne 41); 'ocyaapcTBeHHON MporpaMMoit
P® «Pa3Butue odpazoBanus Ha 2013-2020 ro/61, yTBEPKISHHON TOCTAHOBIEHUEM
[IpaButrensctBa P® ot 15.04.2014 1. Neo 295; Crparerneii MHHOBALIMOHHOTO
pasButus Poccuiickonn ®denepanmu Ha nepuox no 2020 roma, yTBEPKICHHBIM
pacniopsikenuem IIpaBurensctBa PO ot 08.12.2011 roga Ne 2227-p; @enepanbHoit
1eJIeBOM mporpamMmoid pa3Butus oopasoanus Ha 2016-2020 roasl, yTBEpKICHHOU
[TocranoBnenuneM I[IpaBurensctBa PO ot 23.05.2015 roga Ne 497.

CoBpeMeHHbIH Nepuo/1 pa3BUTHsI OOIIECTBA XapaKTePU3yeTCsl MACIITaOHBIMU
U3MEHEHUSIMU B OKpPYXAlOLIEM MHUpE, BIEKYUIMMH 3a CO0Oi mepecMoTp
COILIMAJIbHBIX TPEOOBAHMM K 00pa30BaHUIO, TPEATNOIATAIOIIMMH €0 OPUEHTAIUIO HE
TOJIKO Ha YCBOEHHE OOYyYarolUMCsl OINpPEAEICHHOM CyMMBbI 3HAHHMM, HO W Ha
Pa3BUTHE €0 JUMYHOCTH, a TAKKE OBJIAJICHUE METAIIPEAMETHBIMA KOMIIETEHIUSAMU.
BonbmMu BO3MOXXHOCTSMH B Pa3BUTUU JIMYHOCTHBIX PECYPCOB IIKOJbHUKOB
o0JazaeT moaroToBKa B 001acTH pOOOTOTEXHUKH.

OBOJIOLMST  COBPEMEHHOTO OOIecTBa W  MPOU3BOACTBA 00YCIOBHIIA
BO3HMKHOBEHHME W pPa3BUTUE HOBOIO Kjacca MalmluH — poOOTOB, U
COOTBETCTBYIOIIETO HAyYHOTO HANpaBiIeHUs] — POOOTOTEeXHUKU. PoOOTOTEXHHKA —
MHTEHCUBHO Pa3BUBAIONIASICS HAYYHO-TEXHHYECKas AUCIUIUIMHA, W3yYarolas He
TOJILKO TEOPHIO, METOJABI pacyeTa W KOHCTPYMPOBAHHS pPOOOTOB, MX CUCTEM U
AJIEMEHTOB, HO M TPOOJIEeMbl KOMIUJIEKCHOM aBTOMAaTH3allMKd IPOU3BOJCTBA U
HAy4YHBIX UCCIIEJOBAaHUI C MPUMEHEHHEM POOOTOB.

Hacrosiimass nomosHuTenbHas o0meoOpa3oBaTeabHas oOIIepa3BUBAIOIIAS
nporpaMma MMEeT TeXHMYeCKYI0 HANPABJIEHHOCTb U IIPEe1yCMaTPUBAET Pa3BUTHE
HE TOJBKO MPO(ecCHOHATBHBIX KOMIETEHUMH, TAKUX KAaK HAaBBIKM HAYaJIbHOI'O
TEXHUYECKOTO KOHCTPYMPOBAaHUS ¢ MPOrPpaMMHUPOBAHMS, O3HAKOMIICHHE C
OCHOBaMHM  QJITOPUTMH3ALMHU, pPa3BUTHE aOCTPAKTHOIO MBIIUICHUS, HO U
YHHBEPCAJIbHBIX KOMIIETCHIMII — HaBBIKOB, HE CBS3aHHBIX C KOHKPETHOMW
npeaMETHOM 00JacThl0, TAKMX KaK Pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH JeTel,
N300peTaTeNlbHOCTH, yMEHHE paboTaTh B KOMaH/Ie, padoTaTh C MH(POpPMAaIIHEH.

Bua nporpaMmmel: MoaupUIIMpPOBaHHAS, KOMIUJIEKCHAS.



Karteropusi o0yuyamomuxcsi: nporpamma IMpeaHa3sHayeHa s paboThl ¢
obyuarommmucs 12-16 net (5-9 kimaccel 001meo0pa3oBaTeIbHOM IIKOJIBI).

AKTYaJbHOCTH MPOrPaMMbl 00YyCIIOBJIEHA COLIMATILHBIM 3aKa30M OOIIIECTBA
HA TEXHUYECKU TPAMOTHBIX CICIHMAIMCTOB B 00JIaCTH  POOOTOTEXHHKH,
MaKCUMaJIbHOM () (PEKTUBHOCTHIO Pa3BUTHUSI TEXHUYECKUX HABBIKOB CO IIKOJIBHOTO
BO3pacTa; IMepenadeid OOyYalolMMCSl CIIOXKHOIO TEXHUYECKOr0 Marephaia B
IPOCTOM JIOCTyHmHON ¢dopMme; peanm3alueil JIMYHOCTHBIX TMOTpeOHOCTEH U
YKU3HEHHBIX IUJIAHOB; pealu3alueld MPOEKTHOW NEATEeNbHOCTH IIKOJbHUKAMU Ha
0a3e COBPEMEHHOTO OOOpYAOBaHMS, a TAKXKE MOBBIINICHHBIM HHTEPECOM JeTei
IIKOJIBLHOT'O BO3pacTa K pOOOTOTEXHUKE.

Hcnonb3oBaHue COBPEMEHHBIX MEAArOruyeCcKUX TEXHOJIOTMH, METO/IOB U
IPUEMOB; PA3IMYHBIX TEXHUK U CIIOCOOOB pabOThI; COBPEMEHHOI'0 000PYI0BaHUS,
MO3BOJISIFOIIET0 MCCIIEA0BaTh, CO3/1aBaTh U MOJCIMPOBATH Pa3inyHble 0OBEKTHI U
CUCTEMBI M3 00JaCTH POOOTOTEXHHUKH, MAIIMHHOTO OOYYEHUS] U KOMIIBIOTEPHBIX
HayK, 00eCleuynBaeT HOBU3HY IPOrPpaMMbl.

Ilenarornyeckas 1ejieco00pa3HOCTh NPOTPAMMBI.

B nmpouecce KOHCTpYHpPOBAaHHMSI M IPOrPAMMHUPOBAHUS  YIPABISIEMbBIX
MozeNell o0ydaroniuecs MojiaydyaT JONOJHUTEIbHbIE 3HAHUS B 00acTH (DU3MKW,
MEXaHUKHA U UTHPOPMATHUKH, YTO, B KOHEYHOM UTOTE, U3MEHUT KapTUHY BOCIIPHUSATHS
UMU TEXHUYECKUX JTUCIMIUIMH, IEPEBOAS UX U3 pa3psa YMO3PUTEIbHBIX B pa3psl
MPUKIIA/IHBIX.

OCHOBHBIE TPUHUUIIBI KOHCTPYUPOBAaHHS IMPOCTEHIINX MEXAHHUYECKUX
CHUCTEM U AJITOPUTMBI KX aBTOMaTHYECKOr0 (YHKIIMOHUPOBAHUS 10/ yIIPABICHUEM
NpOrpaMMHUPYEMBIX  KOHTPOJUIEPOB,  MOCIYX aT  XOpOLIEd  TMOYBOM 1A
MOCJICAYIOIIET0 OCBOCHUS 00Jiee CI0KHOTO TEOPETUIYECKOI0 MaTepuaia.

OtanunTe/ibHbIe 0COOEHHOCTH MPOTrPAMMBI

3aHATHUS 110 TaHHOW MPOTpaMMe MOTYT ITPOBOJIMTHCS Kak B OUHOM opme, Tak
U C IPUMEHEHUEM JUCTAHIIMOHHBIX TEXHOJIOTUHN U (MJIM) SJIEKTPOHHOTO OOYyUYEHUS.

[To manHO#M porpamMme B JIETHUN TIEPHO]T MOXKET OBITh OpraHn30BaHa padoTa
C O0ydYarolMMHUCS, KOTOPBIE MPOXOIAT MOATOTOBKY MJI y4acTHsl B MaCCOBBIX
MEPOTIPUATHSIX, pa0OTAIOT HAJlT MHANBUAYAJTLHBIMU WM KOMaHIHBIMH MTPOCKTAMH,
a TaK)Ke MPOSBIISIIOT 0COOBIN MHTEPEC K BEHIOPAHHOMY BUAY JEATEILHOCTH.

4.2. lleab u 3apaun

Ienw: pa3BUBaTh TEXHUYECKUE, IO3HABATEIBHBIE K TBOPUYECKHUE CIIOCOOHOCTH
oOyyarommxcsi B MPOLECCE HU3YUYEHUS] OCHOB POOOTOTEXHUKH U MPOEKTHO-
UCCJIeI0BATENLCKON JEATEIHHOCTH.

3aoauu:

4. Oébyuaruwue:

— M3y4YHTh COCTOSHUE M TIEPCIIEKTUBEI POOOTOTEXHUKH B HACTOSIIEE BPEMS;
— M3YYUTh IPUHIMIBI PAGOTH POOOTOTEXHUYECKUX DIIEMEHTOB;



— 00yYuTh BIAJACHUIO TEXHUYECKOM TEPMUHOJOTHEH, TEXHUYECKON
IPaMOTHOCTH;

— 00y4YuTh OCHOBAM MPOEKTUPOBAHUS, MOJEIUPOBAHUS, KOHCTPYUPOBAHMUS
POOOTOTEXHUYECKHUX YCTPOMCTB;

— HU3YYUTh MPUEMbI U TEXHOJOTHMU Pa3zpabOTKU MPOCTEHIIMX aJrOPUTMOB U
nporpammupoBanus Ha KOHCTpykTope LEGO MINDSTORMS Education;

- (hopmupoBaTh yMEHUE MOIB30BATHCS TEXHUUECKON INTEPATYpPOt, paboTaTh

¢ uHpopMalHeil;
- 00yuHTh OCHOBaM 3D TEXHOJIOTHH.

2. Pazeusarowue:

- (hpopMupoBaTh HHTEPEC K TEXHUUESCKUM 3HAHUSIM;

— CTUMYJIMpPOBAaTh  MO3HABATEJIIBHYID W TBOPYECKYI0  AKTUBHOCTH
00yJaroIMXCsl MOCPECTBOM BKIIFOUCHHUS UX B Pa3JIMUHbIC BUABI COPEBHOBATEIIHEHOM
Y KOHKYPCHOM J€SATEIbHOCTH;

— pa3BUBATH HABBIKUA MCCIEA0OBATEIBCKON U MPOEKTHOM AEATENbHOCTH;

- pa3BUBaTh |y OOydYalIIMXCS MaMATh, BHUMaHHE, JOTHYECKOE,
MIPOCTPAHCTBEHHOE Y AHAJTUTUYECKOE MBILUICHUE, B TOM YHCJIE TOCPEICTBOM UTPHI
B IIaXMAThI ¥ 3aHITUN MPUKIIATHON MAaTEMATUKOM.

3. Bocnumamenuwnuie:

— BOCIIUTHIBATH AUCHUINIMHUPOBAHHOCTD, OTBCTCTBCHHOCTD,
CaMOOpPraHnu3almio,

- (1)OpMI/IpOBaTI) YyYBCTBO KOJUICKTHBH3Ma MW B3aHMMOIIOMOIIMY, HAaBbIKH
KOMAaHJIHOI'O BBaHMOHeﬁCTBI/IH.

1.2. Oxupaemble pe3yabTaThl

B pe3ynbpTaTe ocBO€HHS MPOrpaMMbl 0OyYarOIINeCs JOKHBI 3HAMb:

— TmpaBuiia 0€30MacHOTO MOJIb30BAHUSI 000PYA0BaHUEM,

— OCHOBHYIO TEXHHUYECKYIO TEPMUHOJOTHIO B 00JACTH POOOTOTEXHUKU U
pOrpaMMUPOBAHMUS;

— 000pyJI0BaHUE, UCIOIB3yEeMOE B 00JIaCTH POOOTOTEXHUKY;

— OCHOBHbBIE MPUHLMIIBI PabOTBl C POOOTOTEXHUYECKUMH HabopaMu U
KOMITBIOTEPHOU TEXHUKOM;

— OCHOBHBIE c(hephl IPUMEHEHUS POOOTOTEXHUKH, MEXaTPOHUKHU;

— OCHOBBI IPOrPAMMHUPOBAHHS.

Ymemo:

— co0JII0AaTh TEXHUKY 0€30MacHOCTH;

— OpraHu3oBbIBaTh paboyee MecTo;

— pa3pabaTeIiBaTh MPOCTEHUINNE CUCTEMBI C UCIOJIB30BAHUEM 3JICKTPOHHBIX
KOMITOHEHTOB ¥ POOOTOTEXHUYECKUX JIEMEHTOB;

— pa3pabarbIBaTh MPOCTEHIIME aJITOPUTMBI M CHCTEMBI YIIPABJICHHUS
POOOTOTEXHUYECKUMH YCTPOWCTBAMH;



— pa30uBaTh 3a7a4M Ha MO3aa4H;

— paboraTh B KOMaHJIE;

— UCKaTh, aHAJIM3UPOBaTh W 00001IaTh HEOOXOAUMYIO HH(pOPMAIIHIO,
MPOBOJIUTH €€ BepU(HUKAIIHIO;

— TIOJATOTOBHTH W TPEACTaBUTh T'PAMOTHYIO TPE3CHTALMIO JUUIS 3allUThI
MPOCKTHOM PabOTHI.

Pe3yabTaTom ycBoeHNsi 00y4alONIUMUCA NPOTrPaMMBbI 10 pazeusarouiemy
U 60CNUMAMETbHOMY ACHEeKMAaM SIBJISIIOTCS:

— YCTOWYUBBIM HHTEPEC K 3aHATHSIM POOOTOTEXHUKOH,

— TMOJIOXKUTEJIbHAA JWMHAMHUKA TI0Ka3aTesieil pa3BUTHUSL [O3HABATEIbHBIX
CIIOCOOHOCTEN 00yuaromuxcsi (BHUMaHUSI, TaMSITH, U300pETaTebHOCTH,
JIOTUYECKOTO U MPOCTPAHCTBEHHOT'O MBIIIUICHHUS U T.].);

— Cco3/1aHhe O0yYaIOIMMHUCS TBOPUECKUX PadoT;

— AKTUBHOE y4YacTHE€ B MPOEKTHOM M HMCCIEIOBATEIbCKOW JEATEIbHOCTH,
BKJIFOUEHHOCTh B KOMaH/IHbIC MPOEKTHI;

— AKTUBHOE y4acTHE B COPEBHOBATEIILHOU U KOHKYPCHOM JESATEIbHOCTH;

— JIOCTHXKEHHUS B MACCOBBIX MEPOIPHUSITHAX PA3IMYHOTO YPOBHSI;

— pa3BUTUE BOJIEBBIX KA4ye€CTB JIMYHOCTU (JUCHUIIMHUPOBAHHOCTH,
OTBETCTBCHHOCTH, caMOOpraHu3aluH, HEeNIeyCTPEMIEHHOCTH,
HAaCTOWYMBOCTH B JOCTH)KCHUU MTOCTaBJICHHOMN 1IEJIN U T.11.);

— CIIOCOOHOCTh TMPOAYKTUBHO OOIIAThCA B KOJJIGKTHBE, padoTaTth B
KOMaH/e.

1.3. Oco0eHHOCTH OpraHu3anuu 00pa3oBaTeJIbLHOI0 Mpolecca

Cpox peanuzayuu npospammul: TporpaMma paccurTana Ha 1 rog oOydeHus,
216 akageMHUUYECKHUX YacOB B T'0Jl, U3 KOTOPBIX 144 yaca MOCBSIIEHBI 3aHITUSIM B
npeaMeTHON 00s1acTH, 72 yaca OTBOJATCS Ha Pa3BUBAIOIINI OJIOK IPOrPAMMEI.

Pesxcum peanuzayuu: 3aHsTHs MO0 poOOTOTEXHHUKE MPOBOAATCS 3 pa3a B
HEJIEJII0 MO 2 aKaJeMHYecKux Jaca (45 MuHyT) ¢ iepepbiBoM 5-10 MuHYT. 3aHATHSA
HOCSIT TMOKUM XapakTep C y4eTOM MpPEeANOYTeHUM, ClIOCOOHOCTEW M BO3PACTHBIX
0COOEHHOCTEH 00y4JaroIMXCA.

Dopma opeanuzayuu oessmenrbHOCmu oemeti. TBOPUECKOE 00bETUHECHHUE.

['pynna oOydarommxcs Gopmupyercs u3 pacdera He Ooinee 8. Habop
oOydJaronuxcsi mpoBOAUTCs 0€3 MpeBapuTEILHOTO 0TOOpa AETEH.

3aHATHS TPOBOJATCS B KaOWHETE, 00OpPYJOBAHHOM COIVIACHO CaHUTAPHO-
ANUJEMUOJIOTHYECKUM TpaBujiaM u  HopmatuBam CaunlluH 2.4.4.3172-14
«CaHUTapHO-3MUIEMHUOJIOTHYECKUE TPEOOBaHUSI K YCTPOMCTBY, COJEPKAHUIO U
OpraHU3alMK pexXrUMa PadOThl 00Pa30BATEIBLHBIX OPTraHU3AINI TOMOIHUTEIHLHOTO
oOpa3oBaHus 1eTen».

Ipunyunwvl opeanuszayuu 06pazo8amenbHoOl 0essmenIbHOCIU.

- Hay4yHocTb. DTOT NpUHIUN TpEaonpeneseT CcooOIIeHne 00ydaeMbIM
TOJILKO JIOCTOBEPHBIX, MPOBEPEHHBIX MPAKTUKON CBEJCHUH, TP 0TOOPE KOTOPHIX
YUYUTBHIBAIOTCSI HOBEUIIINE IOCTUXKEHUSI HAYKU U TEXHUKHU.
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— HoctynHocTh. IlpemycMarpuBaeT COOTBETCTBHE OObeMa U TIYOWHBI
y4eOHOTro MaTepualia YpOBHIO OOIIET0 Pa3BUTHS yYalllUXCS B JIAHHBIM MEpHO/,
Oyilaroapsi Yemy, 3HaHUSI U HABBIKM MOTYT ObITh CO3HATEIBHO U MMPOYHO YCBOECHBI.

- CBs13b Teopuu ¢ mpakTukor. OO0s3bIBaeT BECTH OOyYEHHE TaK, YTOOBI
oOy4yaemble MOIJIM CO3HATEJbHO MNPUMEHSATh NPUOOPETEHHbIE WMU 3HAHUS Ha
IPaKTHUKE.

— Co3HarenbHOCTh W AKTUBHOCTh OOydeHusa. B mporecce oOyueHus Bce
NENCTBUA, KOTOPbIE OTpa0aThIBAET YUYEHUK, JOJIKHBI ObITh 000CHOBaHbl. HyXHO
YYUTh IIKOJGHUKOB KPUTHYECKH OCMBICIMBATh, W OIICHUBATh (aKThI, Jemas
BBIBOJIbI, pa3peuiaTh BCE COMHEHUS C TEM, YTOOBI IPOLECC YCBOCHUS M HAPAOOTKH
HEOOXOMMBIX HABBIKOB MPOUCXOINIH CO3HATENBHO, C MOJHON YOKICHHOCTHIO B
OpaBUIBHOCTH  OOydeHHs.  AKTUBHOCTh B OOy4YeHMHM  MpeJIojaraer
CaMOCTOATENbHOCTh, KOTOpas  JOCTUTAeTCsl  XOpOWIEH  TEOpEeTUYECKOM U
MIPAKTUYECKOM MOITOTOBKOM U paboTOM memarora.

— Harnmsanocts. O0bsiIcCHEHHE TEXHUKHA COOPKH pOOOTOTEXHUYECKUX CPEJICTB
Ha KOHKPETHBIX M3JEIHUSIX M MPOTPaMMHBIX MpoaykrTa. JlIg HarasgHOCTH
INPUMEHSIOTCS CYILIECTBYIOIIME BHUJIEO MaTe€pualibl, a TAKXKE MaTepuajbl CBOETO
U3TOTOBJICHUS.

— CucTeMaTHYHOCTh U MOCJIEI0BaTeIbHOCTh. Y YeOHBIM MaTeprall JaeTcs Mo
ONPENEIICHHON CUCTEME U B JIOTUYECKOW MOCIJIEIOBATEIBHOCTH C LEIBIO JIYUIIETO
ero ocsoeHus. Kak nmpaBuiio 3TOT NpUHUMI MPEAYCMATPUBAET U3yUYEHHUE MPEaMETA
OT MPOCTOTO K CIOKHOMY, OT YACTHOTO K 0O0IIEMY.

— [IpouHOCTh 3aKperuieHus 3HaHU i, yMeHUH U HaBbIKOB. KauecTBo 00yueHus
3aBUCUT OT TOTO, HACKOJBKO IPOYHO 3aKPEIUISIOTCA 3HAHUS, YMEHMS M HaBBIKU
yYallMXCsl, MOATOMY 3aKpEIJICHUE YMEHUW M HaBBIKOB JOJIKHO JOCTUTaThCs
HEOJIHOKPATHBIM II€JICHANPABIEHHBIM IOBTOPEHUEM U TPEHUPOBKOM.

- NunuBuyansHbId 11oAX0a B 00yueHuu. B mpoiiecce oOyueHust megaror
UCXOJUT HM3 HMHAUBUAYAJIbHBIX OCOOEHHOCTEW AETel M ONMUpasch HA CHIIbHBIE
CTOPOHBI y4allerocsi, JOBOJUT €ro IMOATOTOBIEHHOCTh JO YPOBHS OOIIUX
TpeOOBaHMIA.

OmauyumenvHvie 0COOEHHOCMU NPOCPAMMUBL

[Iporpamma siBnsieTcst 6a30BOM M HE IPEANOIAraeT Haauuus y o0ydaronmxcs
HABBIKOB B 00J1aCTH POOOTOTEXHUKH U MPOTPAMMUPOBAHUSA. Y POBEHb MOJITOTOBKHU
YYAIUXCS MOXKET ObITh Pa3HBIM.

B KoHIle Miaamiero WOIKOJBHOTO BO3pacTta (M I03)KE) MPOSBISAIOTCA
VHJMBUYAJIbHBIE pa3inuuusl cpeau naered. lIcuxonoramu BBIAEISIOTCS TPYIIIIBI
«TEOPETUKOB» WM «MBICIUTENECH», KOTOPhIE JIETKO pelatoT ydyeOHble 3aJayd B
CJIOBECHOM ILUIAHE, «IIPAKTUKOB», KOTOPBIM HYXKHAa ONOpAa Ha HATJAAHOCTH H
IPaKTUYECKUE NEHCTBUS, U «XYHAOXKHUKOB» C SPKUM OOpa3HbIM MBIIUICHUEM. Y
OOJIBIIMHCTBA JIeTEH HAONIONAeTCs OTHOCUTEIHHOE PAaBHOBECHE MEXKAY Pa3HBIMU
BUJIaMU MbIIUICHHUs. TeopeTrudeckoe MBIIUIEHHE [03BOJIIET O0yyaromeMycs
pemarh 3aJayd, OPUEHTUPYSACh HE HA BHEIIHHE, HATJIIJHBIC NMPU3HAKUA U CBSI3U
00BEKTOB, a Ha BHYTPEHHUE, CYIlIECTBEHHbIE CBONCTBA U OTHOLICHHUS.



B 3TOM ciyyae HE0OX0AMMO BBECTH 0OJIbIIIE MHANBUIYAIBHON U IPYIIIOBOM
paboTel ¢ nuddepeHIMpoBaHHBIM MOAX0A0M. Bcee eme mpeoOiagatoT HarmisiHO-
oOpa3Hble U IPAKTUYECKUE METO bl MIPETIOJaBaHUs C OMOPOM Ha ONBIT peOeHKaA.

Ooyuenue 1OCTpOCHO Ha ©0a3e 00pa3oBaTENbHOW MPOrpaMMbl IS
miatdopmbl LEGO MINDSTORMS EV3. Konctpykrop LEGO MINDSTORMS
EV3 npenocraBnsier 00y4yaronmMcs BO3MOXKHOCTh MPUOOpPETaTh BaXKHbIE 3HAHUS,
YMEHUS W HaBBIKH B TIPOIECCE CO3/IaHUS, MPOTPAMMHPOBAHUSI U TECTUPOBAHUS
po6otoB. Korcrpykrop LEGO MINDSTORMS EV3 u nporpammHoe o0ecrieueHue
K HEMy TpEeIOCTaBIseT TNPEKPaCHYI BO3MOXKHOCTh YYHTHCS pEOCHKY Ha
coOctBeHHOM ombITe. [IporpamMMHoe obecriedeHre OTIMYAETCS IPYKECTBEHHBIM
uHTepeicoM, MO3BOJAIONIUM CaMOCTOSITEIbHO WM C TIOMOIIBIO BCTPOEHHBIX
YPOKOB OCBanMBaTh MporpaMmmupoBanue. BaxxHo, 4To nmpu 5ToM peOEHOK caM CTPOUT
CBOM 3HaHWsI, a YUUTEIb B 00pa30BaTEIIbHOM IIPOIIECCE BHICTYNAET THIOTOPOM.

[Tnardpopma EV3 Britouaer B ce0st HAOOp HACTpanMBaeMbIX YUECOHBIX 3aJaHUM.
OHU MOCTaBIAIOTCS B IIU(DPOBOM BHJIEC H JIETKO HHCTALTUPYIOTCS B TPOTPAMMHYO
cpeny LEGO Education MINDSTORMS. Huskuii mnopor BXOXICHHS B
nporpammuyo  cpeny LEGO  Education MINDSTORMS, mno3Boaser
IPOrpaMMHUPOBATh POOOTA yXKE Ha TEPBOM 3aHATUH MO POOOTOTEXHUKE, JaKe
caMOMY HEIOJTOTOBJICHHOMY Yy4YalleMycs, a WHTYUTHBHO TOHSTHBIA WHTEpdeic
oOJeryaer 3Ty 3a1ayvy.

Teopernueckas wyacTh o0Oy4eHHMS BKIOYaeT B ce0s 3HAKOMCTBO C
Ha3HAYCHHEM, CTPYKTYpOH U YyCTPOWCTBOM pPOOOTOB, C TEXHOJIOTUYECKUMHU
OCHOBaMH COOPKHM M MOHTa)ka, OCHOBAMH BBIYMCIUTEILHON TEXHUKU, CPEJICTBAMHU
0TOOpakeHHs] HHPOPMALIMH.

K ocnoenvim omauuumenbHolM 0COOEHHOCMAM HACMOAW|EH RPOZPAMMBbL
MO>KHO OTHECTH:

— KeHCOBYIO cUCTeMY OOyYEHHS;

- 00yuYeHHE NPOCKTHOU AEATEIbHOCTH;

— HampaBJICHHOCTH Ha pa3BuThe SOft-KoMIeTCHIINI.

Kaxxmprii keiic cocTaBisieTCss B 3aBUCUMOCTH OT TEMbI U KOHKPETHBIX 3ajad,
KOTOpbIE NPETyCMOTPEHbI NMPOTrPaMMOIl, C y4e€TOM BO3PAacTHBIX OCOOEHHOCTEH
JeTed, UX WHIUBUyaIbHOW MOJATOTOBJIEHHOCTH, U COCTOUT U3 TEOPETUUYECKON U
MIPAKTUYECKON YacCTH.

ConeprxaHue MPakKTUUYECKUX padOT M BHUJBI IPOEKTOB MOTYT YTOUHSTHCS, B
3aBHUCHUMOCTH OT HAKJIOHHOCTEW yYalluXcCs, HAIWYUS MaTEpUasoB, CPEACTB U Ip.
Mopaenu cobupatotcst MO0 MO TEXHOJOTUYECKUM KapTam, 0o B cuity (paHTazuu
oOyuatomuxcs. [To Mepe 0CBOSHHS MPOEKTOB MPOBOIATCS COPEBHOBAHHUS POOOTOB,
CO37IaHHBIX WHINBUyIBHO WK TPYIIIIAMH.



2. VYUEBHO-TEMATUYECKHWH IUIAH

KoaundecTBo yacos

Ne Pa3nen
Teopus IIpakTuka Bcero
1. | BBenenue B 00pa3oBaTeibHYIO MPOrpammy, 1 1 2
TeXHHKa 0€30MacHOCTU
2. | OCHOBBI KOHCTPYUPOBAHHUSI. 4 14 18
3. | Ocuossl nporpammupoBanus LEGO 8 22 30
MINDSTORMS Education EV3.
4. | [loaroroBka NpoeKkTHHIX padbOT 2 18 20
5. 3ammra npoeKToB 2 2
1-1 yacTh 00y4yeHHs 15 S7 72 yaca
6. | Pabora B UnTepHere. [Touck nudopmarmu o 1 3 4
Jlero — copeBHOBaHUSIX, ONMUCAHUN MOJIETIEH,
doTorpaduii poOOTOB.
7. | Pa3paboTrka KoHCTpyKUMHA pOOOTOB AJIst 2 24 26
BBITTOJIHEHHSI Pa3IMYHBIX 33]1a4.
8. [ToaroToBKa K COPEBHOBAHMIM 2 16 18
9. | IlonroroBka MpOeKTHBIX pabOT 2 20 22
10. | 3amura npoekron 2 2
2-s1 yacThb 00yUeHust 7 65 72
Hroro: 22 122 144




3. COAEP)KXAHUE ITPOI'PAMMBbI

Pa3znen 1: BBenenue B po0OTOTEXHHKY.

Tema: Ilonamue o Po6omomexnuxe

Brenenue B Hayky o poOoTax. OCHOBHbBIE BUABI pOOOTOB, UX MPUMEHEHUE.
Hanpasnenus pazsutust poOoToTexHuku. HoBelime 10CTUKEHHUS HAYKU U TEXHUKU
B CMEXHBIX 00JIacTSIX.

Texnuka 0e30macHOCTH.

Pazjnen 2: OcHOBBI KOHCTPYHPOBAHNS. XapaKTEPUCTUKHU podoTA.

Tema: Bepcuu komnaexmoe EV3. Kpamkuii 0030p codeprcumozo
POOOmMOmexXHuUecKo20 KoMnjieKkma.

HomamHsass u oOpa3zoBarenpHas BepcHs, cxojacTBa U paznuuud. O030p
COJICP)KUMOTO HAOOpOB  (HATYMKH, CEPBOMOTOPHI, OJIOK, IIPOBOAA, JETald
KOHCTpyKTOpa). Ha3zBanus aeraeil.

Pazgen 3: OcuHoBbl mnporpammupoBanuss LEGO MINDSTORMS
Education EV3.

Tema: O030p cpeabl NPOrpaMMHPOBAHMUS.

[Tanutpa 6;10K0B. CripaBouyHbIe MaTepuaibl. Camoyuutenb. [Ipoekt. HoBas
nporpamma. CoxpaHeHne nmpoekTa, mporpammbl. OCHOBATEIBHBIN Pa300p MaTUTPhI
6s0koB. Coenunenus 6y0koB. [lapannenbubie nmporpammel. [loakmtoueHue podora
K KOMIIbIOTEPY M 3arpy3ka nporpammsl. USB-coeaunenue. Bluetooth-coennnenue.
OOpiuHasg 3arpy3ka. 3arpy3ka ¢ 3amycKoM. 3amyck (parmMeHTa MNpOTrpaMMBI.
Habntonenue 3a cocrosHueM noptoB. OO0o3peBarens namsaTH. Busyanuzanus
BBITTOJTHSIEMOW B IAHHBIM MOMEHT YacTH IPOTPAMMBL.

Tema: Motopsl. IIporpamMupoBaHve [JABHMKEHHUN 10 Pa3IMYHBIM
TPAeKTOPUAM.

KonctpyupoBanue skcmpecc-6ota. [lonstue cepBoMoTOp. Y CTPOHCTBO
cepBoMoTopa. [1opTel 17151 MOAKIIOYEHUSI CEPBOMOTOPOB. 3eJieHas maauTpa 0J0KOB
(deiictBust). [TonoxkutenbHOE U OTpULIATENBHOE JBHKEHUE MoTOpa. OnpeesieHne
HanpaBJCHUSl JBWKEHUS MOTOpOB. biioku «boabmoii Morop» u «Cpexnui
MoTop». Beibop mopta, BEIOOp pexrma paboThl (BBIKITIOYUTh, BKIIFOUHTH, BKITFOUNUTh
Ha KOJUYECTBO CEKYH]l, BKJIIOYUTh Ha KOJUYECTBO TIPaJyCOB, BKIIOUHUTH Ha
KOJIMYECTBO 000POTOB), MOLIHOCTH JBUraTessi. BeiOop pexxrma 0CTaHOBKHA MOTOpA.

bnok «He3aBucuMoe ynpasjeHue moropamMu». biok «Pyaesoe
ylpaBJeHue

VYnpaxsaenue 1. OTpab0oTka OCHOBHBIX ABUKEHUII MOTOPOB.

VYnpaxuaenue 2. PacyeT nrkeHust podoTa Ha 3aJJaHHOE pPacCTOSHUE.

Ynpaxunenue 3. Pacuer 1BUXEHUI 11O JJOMAHOW JIMHUMU.

3amanus 1711 CaMOCTOSITENIbHON PabOTHI.

Tema: PaGorTa ¢ moacBeTKOi, I9KPAaHOM U 3BYKOM.
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Paborta ¢ sxpanoM. BeiBoa ¢uryp Ha skpaH auciuies. Pexxum oroOpaxkeHus
¢uryp. BoeiBog sneMeHTapHbIX (uryp Ha skpaH. BwiBol puCyHKa Ha 3KpaH.
I'paduueckuii penakrop. BeiBo piucyHka Ha 3KpaH.

3aanus A CaMOCTOSITENIbHOM pabOTHI.

Pabora ¢ moaceeTkoi kHomok Ha Oioke EV3. biok unankaropa cocTosiHUs
MoxayJsia. BwiOop pexuma. VYmnpaxuenwe. [leMoHcTpanusi pabOThl TMOJCBETKU
KHOTOK. PaboTa co 3BykoM. biiok BocripousBeieHus 3ByKOB. Pexum mpourpeiBaHus
3ByKkoBOro (paitia. BocmpousBeneHue 3amucaHHOrO 3BYKOBoOro (aitna. Pexum
BOCIIPOU3BEIEHUS TOHOB U HOT.

3agaHus JJ1s1 CAMOCTOSATEIILHON PabOTHI.

Tema: Hux. IIpepsiBanue nukiaa. LHuka ¢ nocryciioBuem.

OpanxeBast mporpammHas nanurpa (Ymnpasienue oneparopamu). CueTyuk
utepaimii. Homep nukna. YcnoBue 3aBepuueHus padbotTel nukia. IIpepsiBanue
nukia. Bapuantel Bbixoga w3 nukia. [lpepbiBaHue BBITOTHEHUS IUKIA U3
napajuieIbHOW BETKH NPOrpaMMBl.

3amaHus 111 CAaMOCTOSITENIbHOM paOOTHI.

Tema: Ctpykrypa “Ilepexiaouarenn”.

Ecmn — 1o. biok “Ilepexirouaresn”. [lepexmtouarens Ha BHJ BKJIAJOK
(monnast ¢opma, kpatka Qopma). JlONMOJHUTENBHOE YCIOBUE B CTPYKTYpe
ITepexiroyarens.

3amaHus 17151 CAaMOCTOSITENIbHON paOOTHI.

Tema: Padora ¢ 1aTuyuKaMu.

JaTyuk kacanus.

Buemnuit Bun. Pexum nszmepenus. Pexum cpaBHeHus. Pexum oxugaHus.
N3menenne B Onioke oxkupanusi. Paborta Onoka mEpeKIoYeHUs C MPOBEPKOU
COCTOSIHUSA JTaTYMKa KacaHUsl.

YnpaxxHeHus.

3agaHus 71 CAMOCTOSATENILHON PabOTHhI.

JaTyuk uBera.

JlaTuuk 11BeTa U MporpaMMHbIi 010K natunka. O61acTi KOPPEKTHOU paboThI
natunka. BeiOop pexuma pa®oThl naTumMka. Pexum ompeneneHus U CpaBHEHUS
1BeTa. PexuM n3mMepeHrs HHTEHCUBHOCTH OTPayKEHHOTO cBeTa. PexxuM u3smepeHus
MHTEHCUBHOCTU BHEIIHEro ocBeuleHus. Pexxum kammOpoBku aatuuka. [Ipumep
BBITIOJIHEHUSI peKUMa KaTuOpOBKU. Pexxrm oKujaHus JaT4nKa IBETa.

YrpaxHeHus.

3aaHus 1151 CAaMOCTOSITENIbHON paOOTHI.

JJaTYuK rHUPOCKONUYECKUH.

JlaT4uK THPOCKON M MpOrpamMMHBIN 00K gaTuynka. Hanpasnenue BpalieHus.
PexxumMbl paboThI JaTYMKA THPOCKOTI.

YnpaxHeHus.

3ajaHus 1151 CAaMOCTOSITENIbHON paOOTHI.

JaT4yuk yJabTpa3ByKOBOM.

JlaTuuk ynbTpa3Byka M MporpamMMmHbI 010k jgatumka. OmnpejeneHue
pa3bpoca mycka BosiH. CTpykTypa OJ10Ka yJIbTpa3ByKa B peKUME U3MEPEHHUSL.
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YnpaxHeHus.

3aianus 7151 CaMOCTOATEILHON paboTHhI.

NudpakpacHblii JaTYUK.

NudpakpacHplii MaTyuK, Mas4oK W HX NporpaMMHbie OJoku. Pexum
OTIpEeJICIICHUSI OTHOCHUTEIBLHOTO PACCTOSHUS 10 OO0BEKTa. PexxuMm ompenencHus
PACCTOSIHUSL U YTJIIOBOTO TIOJIOKECHHSI Masika. MaKCHUMalIbHbIC YTJIbl OOHAPYKEHUS
uH(ppakpacHOro Maska. Pexxumbl mporpaMMHOTO 0JI0Ka UH(PPAKPACHOTO JTaTYUKA.
PexxuM TuCTaHITMOHHOTO YIIpaBJICHUS.

YnopakHeHus.

3agaHus JJ1s1 CAMOCTOSATEIILHON PabOTHI.

Pa3znen 4: IloaroroBka npoeKTHHIX PadoT.

OOyuarontuecst paboOTaOT HaJl MPOEKTaMU POOOTOB, UHAWBUIYATbHO WU B
cOocTaBe KOMaH/bl. TeMaTUKy BBIOMPAIOT CAaMOCTOSATEIHLHO WM C TTOMOIIBIO
HACTaBHHUKA.

Pa3znen 5: 3ammuTa npoexkToB.
3ammuTa MPOXOAWT B BHJE MPE3CHTAIMHA MPOCKTOB HA OTKPHITOM 3aHSTHH,
KOH(EpEeHIINHU, POJUTEIHCKOM COOPAHUH U JIP. MEPOIIPUSATHUSX.

Pa3nen 6: PaGora B uHTEpHETE.
[Touck uHpOpMaLMK O COPEBHOBAaHHUAX, OMHCAHMUS MoOjeNel poOOTOB M
VHCTPYKLUMU K HUM, UJEU Il CO3aHUS IIPOEKTOB.

Pa3znen 7: Pa3paboTka KOHCTPYKIUI poOOTOB.

Paspabotka, cOopka, MpOrpaMMHpPOBaHHE M TECTUPOBAHHE POOOTOB IS
pelleHns pa3IudHbIX 3a1a4. Pabora B mporpamme LDD (Lego Digital Designer) —
CO3/IaHhE UHCTPYKIIMU K POOOTY.

Pasznen 8: IloaroroBka k COpeBHOBAHUSIM.

3HAKOMCTBO C PErJIAMEHTOM COPEBHOBAHUH MO POOOTOTEXHUKE, B YACTHOCTH
C BUJAMHU COPEBHOBAHMI. 3HAKOMCTBO C Pa3IMUYHBIMU TPeOOBAaHUSMH K pa3HbIM
BO3PACTHBIM KaTeropusm. PaccMoTpeHue cliadbIX U CHIIbHBIX CTOPOH KaXKJI0TO BU/1a
COpPEBHOBAHUM.

Paznen: OcHOBHBIE BUABI COPEBHOBAHUS U AJIEMEHTHI 3a/IaHH.

Tema: CopeBHoBanus “Cymo”.

Pernament coctszanmii. CopeBHOBaHUSI POOOTOB-CYMOMCTOB. Pa3zmepsl
poGota. Bec pobora. Bapuantsl koHCTpyKIMii. [IpuMepsl anropuTMoB.

YnopaxxHeHus.

3agaHus JJIs CAMOCTOSATEIILHON PadOTHhI.

CopeBHOBaHUS.

Tema: IIporpamMupoBaHue IBUKEHUS 1O JIUHHUH.

Bapuantel crnenoBanus mo JuHuUU. BapuaHThl poboTa ¢ OJHUM M JBYMS
natunkamMu 1Beta. KamnOpoBka natunkoB. OTpakeHHE CBETOBOTO MOTOKA IPHU
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pPa3HOM pacHoOJIOKEHUU JaT4yMKa HaJ MOBEPXHOCTBIO JUHUHU. AJTOPUTM pPYy4YHOU
kanmuOpoBku. OrmnpezaesieHUe TEKYIIET0 COCTOSIHUS — JaTYMKOB.  AJTOPUTM
ABTOMATUYECKOM KaIMOpPOBKH. AJTOPUTM JBMXKEHUS MO JUHUM “3uriar’
(nuckpetHast cucteMa ynpasieHus). Anroput™m “Bonna”. Ilouck u moacuer
nepekpectkoB. MuBepcHass nuuus. [lpoe3s HHBEpPCHOro ydacTka € Tpems
JaTYUKaMU 1[BETA.

YnopaxHeHus.

3agaHus 711 CAMOCTOSATENILHON PabOTHhI.

Tema: CopeBHoBanus “Kereabpunr”.

Pernament coctsazanuii. CopeBHoBanue “Kerenbpunr”. Pazmepsl poOorta.
Bec po6ora. BapuanTel KoHCTpyKUuid. [Ipumeps! aaropuTmos.

YrpaxHeHus.

3agaHus JJ1s CAMOCTOSATEIILHON PadOTHhI.

CopeBHOBaHUS.

Tema: [loaroroBka K permoHaJIbHBIM COPEBHOBAHMSIM.

3HAKOMCTBO C pENIAMEHTOM  MEXIYHAapOJIHBIX COPEBHOBAaHUU IO
pobotorexnuke “WRO”. 3HaKOMCTBO C Pa3IUYHBIMU TPEOOBAHUSMU K Pa3HBIM
BO3pACTHBIM KaTeropusiMm. PaccMoTpenue cnadbIX U CHIIBHBIX CTOPOH Ka10I0 BUA
copeBHOBaHMi. PazpaboTrka pobota. HkeHepHass KHHTA.

TpeHnpoBka Ha IOJISAX.

Tema: BuyrpeHHHe COPEBHOBAHUAI.

[ToaroroBka. CopeBHOBaHusA. Pe3ynbTaThl.

Paznen 9: [loaroroBka npoeKTHbLIX PadoT.

OOyuaroiuecs padoTaroT HajJ NPOEKTaMH POOOTOB, MHIUBUIYAIbHO WJIU B
COCTaBe KOMAaH/bl. TeMaTWKy BBIOMPAIOT CAaMOCTOSATEIHLHO WJIA C TTOMOIIBIO
HaCTaBHUKA.

Pazgen 10: 3ammuTa nmpoeKkToB.

3ammTa TpoOXOAUT B BUJIE MPE3ECHTALNH IPOEKTOB HA OTKPBITOM 3aHSTHH,
KOH(EPEHILIUH, POAUTETHCKOM COOPAaHUU U JIP. MEPOIIPUSATHSIX.
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4. OBECIIEYEHHUE ITPOI'PAMMBbI

4.1. MeTtoanueckoe odecrnevyeHue

[TocTpoeHue 3aHATHS BKIIOYAET B ceOsl PpOHTANBHYIO, HHIMBUIYAIbHYIO U
IPYNIOBYI0 paboTy, a TakKe HEKOTOPBI COPEBHOBATEIBHBIA  DIJIEMEHT.
[Iporpammoii peaycCMOTPEHO MPOBEACHUE KOMOMHUPOBAHHBIX 3aHSATUMN: 3aHATUS
COCTOAT U3 TEOPETUUECKOM U MPAKTUUYECKON YacTel, MpudeéM O0JbIlIee KOJTUYECTBO
BPEMEHM 3aHMMAET UMEHHO MPAKTUYECKAS YACTh.

Dopmul opeanu3ayuu y4eoOHbIX 3aHAMUN
- Oecena;

— JICKITUS;

- nabopaTopHO-ipakTHUYecKas pabora;

— TEXHHYECKOE COPCBHOBAHMUE;

- TBOpYECKasi MacTepcKasi;

- WHAUBUAYaJbHAS 3alUTa POCKTOB;

— TBOPYECKHH OTYET.

Memoowt oopazoeamenvHoll 0eamenbHOCmu:

— 00BSICHUTEIIBHO-UILTIOCTPATUBHBIN;

— 3BPUCTHUYECKUI METO/I;

— METOJI YCTHOTO M3JI0KEHUSI, TIO3BOJIIONINI B TOCTYITHON (hOpMe JOHECTH
710 OOYYaIOIIUXCs CIOKHBIN MaTepua;

— METOJI MPOBEPKU, OIEHKU 3HAHUM U HABBIKOB, MO3BOJISIONINN OIICHUTH
NepelaHHble TEeJaroroM MaTepuaigbl M, MO0 HEOOXOAMMOCTH, BOBpEMS BHECTHU
HEO0OXOIMMbIE KOPPEKTUPOBKHU MO YCBOSCHUIO 3HAHUM HA MPAKTUUECKUX 3aHITHUSX;

— UCCJIENOBATENIbCKUI  METOJ] OO0yuYeHHus, MJarolil  00ydaromuMes
BO3MOXKHOCTh TPOSIBUTh C€0s, TIOKa3aTh CBOM BO3MOXKHOCTH, JOOUThCS
OMPEICIICHHBIX PE3YIbTATOB.

— MpOOJEMHOTO M3JIOKEHUsI MaTepualia, Korja Imepea  Oo0ydaromuMes
CTAaBUTCSl HEKas 3ajaya, MO3BOJISIIONIAS PELIUTh OINPECIECHHBIN ATam mpoiecca
oOy4eHMs ¥ IEPEUTH Ha HOBYIO CTYTICHb O0yUCHNS,

— 3aKpeIUIeHUs] U CaMOCTOSITEIbHOM paboThl IO YCBOEHUIO 3HAHUU H
HAaBBIKOB;

— IUAJIOTOBBIN U JTUCKYCCUOHHBIN.

Ileoazozuueckue mexnonozuu

B mpouecce oOyueHuss mo mnporpamMme, HCIOIB3YIOTCS pPa3sHOOOpa3HbIe
IIearorunaeckue TeXHOJIOT U

— TEXHOJOTHH pa3BUBAWOIIEro oOy4YeHHUs, HaIlpaBJICHHbIE Ha o0Iiee
LEJTOCTHOE pPa3BUTUE JIMYHOCTH, HA OCHOBE AaKTUBHO-ACSATEIBLHOTO cCrocoda
0o0y4YeHHs, YUYWTBHIBAIOIIME 3aKOHOMEPHOCTH Pa3BUTUA H  OCOOCHHOCTH
WHJIMBUAYYMA,
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— TEXHOJIOTUH JIMYHOCTHO-OPUCHTHUPOBAHHOTO O0YUYCHUS, HAIIpaBJICHHBIC HA
pa3BUTHE WHAWBHIYAIbHBIX TO3HABATEIBHBIX CIOCOOHOCTEH Kakaoro peOeHKa,
MaKCHMAaJIbHOE BBISBIICHHE, PACKPBITHE U UCITOIB30BAHUE €0 OIBITA;

- TexHosorun  auddepeHupoBaHHOr0  00y4eHHs, 00ecleunBaroIye
o0ydeHHre Kak0ro 00ydarolerocsi Ha ypoBHE €ro BO3MOXKHOCTEH M CIOCOOHOCTENH;

— TEXHOJIOTUHM COTPYIHUYECTBA, PEATU3YIONMINE IEMOKPATH3M, PaBEHCTBO,
NapTHEPCTBO B  OTHOIIEHUAX TeJarora ©  O0O0ydYaromerocs, COBMECTHO
BEIPA0ATHIBAIOT II€JIM, COJEpP)KaHHME, IAlOT OIICHKH, HAXOMsACh B COCTOSHUU
COTPYAHHYECTBA, COTBOPUECTBA.

— TIPOEKTHBIE TEXHOJIOTUHU — JOCTHKEHHE IIETTN Yepe3 ACTaIbHYI0 pa3padoTKy
IPOOJIEMBI, KOTOpAst JOJKHA 3aBEPITUTHCS PEATbHBIM, OCSI3aEMbIM MPAKTHYCCKUM
pe3ysbTaToM, 0OPMIICHHBIM TEM WJIM HHBIM 00pa3oM;

— KOMITBIOTEPHBIC TEXHOJIOTHH, (GOPMUPYIOIIHE YMEHHE padoTaTh C
uHdOopMaImen, uccieoBaTEIbCKUE YMEHUS, KOMMYHUKATUBHBIE CITOCOOHOCTH.

B mpakTuke BBICTYNAIOT pa3IndHble KOMOMHAIIMN ITUX TEXHOJIOTUH, X
AJIEMEHTOB.

OcCHOBHBIM MemoOoM opzaHuzauuu y4eOHoOU 0eamenbHOCmU No
npozpamme A613a€mca Memoo Keiicoe.

Keiic — onucanue mnpoOJeMHON cUTyallud TOHATHOM W OJIU3KOM
oOydJaronmcs, peleHue KOTOpoill TpeOyeT BCECTOPOHHETO H3Yy4YEHHs, IOHMCKa
JOTIOTHUTENBHOW HMH(POpPMALMU W MOJCIUPOBAHUSA CUTyallUd WM OOBEKTa, C
BbIOOpOM HanOosiee MOAXOASAIIETO.

Ilpeumywecmea memooa xeticos:

- IlpakTyeckass  HampaBiieHHOCTb.  Keiic-MeTon  MO3BOJISIET  IPUMEHUTH
TEOPETHUYECKUE 3HAHUS K PELLICHUIO IPAKTHYECKUX 3a/1a4.

- WUntepaktuBubiii  opmar. Keiic-meron obecrieunBaer Oonee 3hdeKkTuBHOE
YCBOEHUE MaTepHaia 3a CUET BBICOKOW 3MOILMOHAJIBHOW BOBJIEYEHHOCTH U AKTUBHOI'O
ydacTusi 00y4aeMbIX. YUYaCTHUKHU TOTPYKAIOTCS B CUTYAIIMIO C TOJIOBOM: Yy Kelica eCTh
TJIaBHBIA Tepoid, HA MECTO KOTOPOIrO CTaBUT ce0si KOMaH/a U pelaeT mpodsieMy OT ero
auna. AKUEHT NMpU 00YYEHHUH JIENaeTcsl He Ha OBJIAJI€HHE TOTOBBIM 3HAHMEM, 4 Ha €ro
BBIPaOOTKY.

- Konkpernble  HaBbiku.  Kelic-mMeTonm — IMO3BOJSIET  COBEPLIEHCTBOBATH
YHUBEpCATbHbIC HaBbIKA  (SOft-koMreTeHIK), KOTOpbIe OKa3bIBAIOTCS — KpaiHe
HEOOXOIMMBI B peaJIbHOM paboveM Ipoliiecce.

VY CII0BHO MOKHO BBIJIETUT CIEAYIOIIME BUAbI KECOB:

1. MmxeHnepHO-TIpaKTHUECKHA

2. ImxeHepHO-COITMaTbHBIHN

3. MmkxeHepHO-TEXHUIECKHNA

4. HWccnenoBarenbCKuid (MMPaKTHUECKUI WA TEOPETUUECKUH )
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B xoze paboThI Haj| KEWCOM T1eIecO00pa3HO UCTIONB30BaTh CIIC YOS METO/IBI,

MPUEMBI, CPEJICTBA U (POPMBI OpPraHU3aIii, BHECEHHBIC B TAOJHUILY:

Ne DopMbI MeTtoasl M IpUEMBI Bo3MoskHbII ®opMbl KOHTPOJIA
OpraHu3anuu AUAAKTHYECKH I
MaTepHuaJl
1 OBpucCTHYECKast | - 3BPUCTUYECKHIM IIpe3eHTaLMNs, (bpoHTaNBHBINA U
Oecena niu METOJL; IUTAKaT, KAPTOUKH, | MHAUBUAYaJIbHBIN
JEeKUus - METOJ1 yCTHOT'O BUJIEO YCTHBIHN OIIpOC
U3JI0KEHUS,
MIO3BOJISAOIINN B
JIOCTYTHOU (hopme
JIOHECTHU 10
oOyyJaromuxcs
CJIOKHBIM MaTepHall;
2 Hrpa - IPAKTUYECKUI [IpaBWJIa UIPHI, pedeKCUBHBIN
METOL; KapTOUYKHU C caMOaHaJIu3,
- UTPOBBIE METO/IbI; | OMHCAHUEM POJIeH KOHTPOJIb U
WM 3a/1aHUH, CaMOOLIEHKa
aTpuOyTHKA UTPHI 00yJaromuxcs
3 JlaGopaTopHo- -penpOyKTUBHBIN BHJICO, B3aUMOOILICHKA
IIPAKTHYECKAS] -4aCTUYHO- IIpE3EHTALNS, 00yyaronuMucs
pabora MOMCKOBBII IUTAKaThl, KAPTOUKK | paboT Apyr Apyra
C OIMCAaHUEM XOAa
paboTHI, CXEMBI
COOpKH H T.1.
4 [Ipoext - IIpe3eHTaLMNs, 3aluTa poeKTa,
UCCJIEOBATEIIbCKUNA | BUJIEO, TAMATKA ydacTue B HAyYHOU
METO] paboThI HaJ BBICTABKE
-4aCTUYHO- IIPOEKTOM
IIOMCKOBBIN (B
3aBUCUMOCTH OT
YPOBHS IOJIFOTOBKH
JeTei)
5 HccnenoBanue - IIPE3EHTALNS, KOH(epeHIHs
UCCIIEIOBATEIbCKUN | BUJIE0, ONTUCAHUE
METOJ X0J1a UCCIIEJOBAHUS
U T.JL.

Y4eOHO-MeTOAUYECKHE CPEACTBA 00yYCHUS:

— CHeIHaTN3UPOBaHHAS TUTEPATypPa IO POOOTOTEXHUKE, TOI00PKA KYPHAIOB;

— HAa0OPbI TEXHUYECKON JTOKYMEHTAIMH K IPUMEHSIEMOMY 000PYA0BaHUIO;

— 00pa3Ibl MOZIETICH U CUCTEM, BBITOJIHEHHBIE 00YYarOIMUCS U TIEIarOroM;

— IUTaKaThl, (POTO U BUICOMATCPHAIIBL;

— y4eOHO-METOIMYEeCKHEe TMOCcoOus Jyig memarora M OOydYaromuxcs,
BKJTFOUAIOIIUE JAUIAKTHYCCKUH, WHQOPMAIIMOHHBIH, CIIPABOYHBIA MaTepHaibl Ha
Pa3IMYHBIX HOCUTEIISIX, KOMIBIOTEPHOE U BUJICO 000y I0BaHHE.
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[Ipumensemoe Ha 3aHATUAX JUJAKTHYECKOE M YYEOHO-METOAMYECKOE
o0ecrnieyeHre BKIIIOYaeT B ce0s1 JIEKTPOHHbIE yUeOHUKH, CIPABOYHBIE MaTepUaIbl U
CUCTEMbI UCMOJb3YeMbIX MporpaMm, MHTEepHET, pabouune TeTpaan 00y4yaronuxcs.
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4.2. MarepuajibHO-TeXHHYECKOE o0ecreueHmne
Kabuner, ocHamieHHBIN KOMIBbIOTEpHOW TexHukoi, He MeHee 1 TIK nHa 2
yUeHUKaA.
Kouctpykroper LEGO MINDSTORMS EV3, T10: RobotC
Pexomenayemoe ydeOHOE 00OpymOBaHUE, pacCUMTAaHHOE HA Tpymmy u3 8
JaIUXCs:

JInnus 1 «OcHOBBI pOOOTOTEXHUKU» Koua-Bo | Ea. usm
ba3oBbIii Ha0OP 1 U3ydeHUs: pOOOTOTEXHUKH 1 IIT.
Pecypcubliii Ha0Oop U1t U3ydeHUst pOOOTOTEXHUKH 1 IT.
Jonomuutenssbiii Ha0op LEGO — 964 1(mHeBMaTuKa). 1 IIT.
B0300HOBIIsIEMbIE HCTOYHUKU SHEPTUU 1 IT.
JlaTumk TemmepaTyphl 1 IIIT.
Nudpakpacubiii garuuk +UK mask 1 IT.
JlaTumk 1iBeTa 1 IIIT.
3apsiIHOE YCTPOKMCTBO MOCTOSAHHOTO Toka 10B 1 IIT.
Bechl 1 IT.
CekyHnomep 1 T
M3mepurtenbHas pylieTka 1 IIT.
Igetnnie kyouku Scm*Scm (1 H W [ ) 4 IIT.
Pamku u kyObl 17151 3amepa poOOTOB 1 IT.
MebenpHbIe TUTHI JUTsl COOPKH JTaOUpPUHTA 6 IIT.
[[BeTHas U30yieHTa (YEpH., KPACH., 3€JI., CUH., KENT., 0€e.). 6 IIT.
["'oTOBBIE TTOJIS 117151 3aJJaHUI U1 COPEBHOBAHMIA. 7 IIT.
Cron ajis 3amycka poO0OTOB 1 IT.
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5. MOHUTOPHUHI" OBPA3OBATEJIBHbBIX PE3YJIbTATOB

Cucrema oTC/IeKMBAHNSA, KOHTPOJISI M OLEHKHU Pe3yJIbTATOB Ipolecca
00y4eHMs 110 JaHHOUM ITporpaMMe UMEET TPU OCHOBHBIX JJIEMEHTA:

- OnpeneneHue HayaabHOIO YpPOBHS 3HAHUM, YMEHUM U  HaBBIKOB
00yJarommxcs.

- Texyuuii KOHTPOJIb B TE€YEHUE YUEOHOTO TO/Ia.

- ITOroBbIii KOHTPOJIb.

BxoaHoil KOHTPOJIb OCYIIECTBIISIETCS B Haudajie OOydYeHHs, UMEET CBOEH
LEJIbIO BBISIBUTH UCXOJIHBIA YPOBEHb MOATOTOBKU 00YYaOIIUXCS.

BxomgHOW KOHTPOJIb OCYHIECTBIISIETCS B XOJI€ IEPBBIX 3aHATUU C MOMOIIBIO
HaOII0IeHNS Te1arora 3a paboToi 00yJaromuxcs.

Texyuuii KOHTPOJIbL TPOBOIUTCS B TeUeHHE yueOHOro roja. Llens Texyiero
KOHTPOJISI — OMNPENETUTh CTENEeHb U CKOPOCTh YCBOEHUSI KaXIbIM PEOCHKOM
MaTepralia W CKOPPEeKTHpPOBAaTH NpOrpamMmy OOy4YeHHs, €clid 3TO TpeOyercs.
Kpurepuit Tekyiiero KOHTpOJIsl — CTENEHb YCBOCHUS 00yYaIOIIUMUCS COACPIKAHUS
KOHKpPETHOTro 3aHsAThs. Ha KaxIoM 3aHsATUM TMpenojaBaTesib HaOMIOJaeT u
bukcupyer:

- IETeH, JIETKO CIPABUBIIUXCS C COACP)KAHUEM 3aHSITHUS;

- JIeTel, OTCTAIOIIMX B TEMIIE WJIM BBIMOJIHSIOMIMX 33JaHUs C OLIMOKaMH,
HEJI0YeTaMu;

- IETei1, COBCEM HE CIPABUBIIUXCS C COACPKAHUEM 3aHSATHUS.

HToroBplii KOHTPOJIb TPOBOJUTCA B KOHIE y4yeOHOro roza. Bo Bpems
UTOTOBOTO KOHTPOJIS ompenensercss (akTUYECKOe COCTOSHHE YpPOBHS 3HAHUM,
yMEHUM, HAaBBIKOB pEOCHKA, CTENEHb OCBOCHUS MaTepHalia IO KaXIOMY
M3YUYCHHOMY pa3Jiesly U Bcell mporpamMme 00beIMHEHUS.

®opMbl NOABEICHUS UTOTOB 00Y4YeHHS:

- WHAUBUAYyaJbHAs YCTHAs/MTMCbMEHHAs MPOBEPKA;

- (poHTanBHBIN Oompoc, Oecena;

— KOHTPOJbHBIE YIIPAKHEHUS U TECTOBBIE 3aIaHUS;

—  3alMTa UHAUBUIYATLHOIO WK TPYIIIOBOTO MPOCKTA;

— BBICTaBKa padoT;

— MEXIPYIIOBbIE COPEBHOBAHUS;

— B3aMMOOIICHKA 00YyYaIIMUMUCS padoT APYT Apyra.

Onna u3 GopM TeKylero 1 UTOroBOro KOHTPOJIsl - COPEBHOBAHUSI.

OueHnka pe3y/jbTaToOB.

[To wrToram cocraBisieTcss TaOiMIla OTCICKHUBAHUSA 0OpPa30BATEIbHBIX
PE3yIbTATOB, B KOTOPOM 00yYarONIUECs MO KaXJA0W TEME BBIXOJIAT Ha CIEAYIONINe
YPOBHHU IIKAJIbI OLICHKH:

1. BeICOkuii pe3yJbTaT — MOJHOE OCBOCHUE COJICPIKAHMUS;
2. Cpennuii — 6a30BbIil YPOBEHB;
3. Huskwuit — ocBoeHHME MaTepraia Ha MUHIMAJIBHO JOITYCTUMOM YPOBHE.
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Taoauna MOHMTOPpHUHI A Oﬁpa3OBaTeﬂbHLIX pe3yabTaToB:

OM TEPMUHOIOTNEN U YpoBeHb HaBbIKOB .
. Co34aHNA NPOCTENLLINX
OByuatoweroca TEOpPeTUYECKUMMU cbopku poborta no NpOrpamMM
3HAHUAMM NO WMHCTPYKLUMN.
(anroputmos).
pasgenam nporpammol
CeHr. [ex. Mai. CeHr. Jex. Main. CeHr. Jex. Man.

YpoBeHb pa3BUTUA YMEHU U HAaBbIKOB
ypOBeHb BnageHumA

YpoBeHb HaBbIKOB

20

@opMbl OTC/IEKUBAHUS U KOHTPOJISI Pa3BUBAIOIINX U BOCHUTATEIbHBIX
pe3yJibTATOB:

OIICHKA YCTOMYMBOCTH MHTEPECca O0YyJAOMINXCS K 3aHSITHIM C TTIOMOIIBIO
HaOJII0JICHHS TIeJjarora 1 CaMOOIEHKH 00yJaromuxcs;

OllCHKa YCTOMYMBOCTHM HMHTEpeca OOydarolmuxcs K yYacTHIO B
MEpOTIPUATHSIX, HANPABICHHBIX Ha (POPMUPOBAHUE U  Pa3BUTHE
OOLIEKYIbTYPHBIX KOMIIETEHIIMI C MOMOIIbI0 HAOIIOJEHUs TMeaarora u
CaMOOLIEHKU O0y4aroIInXxcs;

CTaTUCTUYECKUHN yUeT COXPAaHHOCTH KOHTUHTE€HTa O0YYarOIINXCS,
CPaBHUTEJIbHBIM  aHAJM3  YCICIIHOCTA  BBIMIOJHEHUS  3aJaHuil
OOyYarOMMMHUCS Ha HA4YaJlbHOM W TIOCIEAYIOMIMX JTamax OCBOCHHUS
MIPOTPaMMBI;

aHaJIM3 TBOPUECKUX U MMPOEKTHBIX PA0OT 00yYarOIIHUXCS;

co3faHue 0aHKa MHANBUAYATBHBIX JOCTH)KEHUM BOCIIUTAHHUKOB,;

OIICHKAa CTEMEHU Y4YacTUsS U aKTUBHOCTH OOYYaroIIerocs B KOMAaHIHBIX
MIPOEKTax, COPEBHOBATEJIBHON U KOHKYPCHOU JIESITEIbHOCTH;

OLIECHKa  JWHAMUKU  TIOKa3aTejled  pa3BUTUS  [O3HABATEJbHBIX
crocoOHOCTeW oOydJaronmuxcsi (BHUMaHUS, MaMsITH, ©300peTaTeIbHOCTH,
JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBINIJIEHUS U T.JI.) C TMOMOIIBIO
HaOJII0JICHHS TIeJlarora u CaMOOIEHKH 00yYaromnxcs;

HaOmofeHne u (UKCUPOBAHWE W3MEHEHUN B JMYHOCTH W TIOBEJCHUU
oOy4Jaromuxcsi ¢ MOMEHTA TMOCTYIUICHUS B OOBEIUHEHHE U MO MEpe UX
y4acTus B JI€SITEIbHOCTH;

WHUBUTyJIbHBIC U KOJUIEKTHUBHBIE Oece/bl ¢ 00yUJatonUMUCH.
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6. CIUCOK UTH®OPMAIIMOHHbBIX NCTOYHUKOB
6.1. HopmaTuBHO-NIpaBOBbIE JOKYMEHTBHI

. ®enepanbubiil 3akoH «O0 oOpazoBanuu B Poccuiickoit @enepannn» Ne 273-D3

or 29.12.12 roma. — [OnekrtpoHHbli pecypc]. — Pexum gocryna:
base.garant.ru/70291362/ (nHbopMalinoHHO-IPaBoBOi mopTai «["apanT»).

. [Ipuka3z MunucrepcTBa obpa3oBanusi U Hayku Poccuiickoit @enepamuu ot 09

HOsIOps 2018 1. Ne 196 «OO6 yTBepkIeHUM TIOps/IKAa OpraHu3aluud U
OCYLIECTBJICHUS 00pa3oBaTENbHOW  JACSATENBHOCTH 1O  JIONOJHUTEIbHBIM
0011e00pa3oBaTeIbHBIM  MpOrpaMMaM» [IJIEKTPOHHBIH pecypc]. - Pexum
JOCTYyTIa: https://www.garant.ru/products/ipo/prime/doc/72016730/
(uHpOopMaOHHO-TIPaBOBON TopTan «I apaHTy).

. Konmenuust  pa3BUTHS ~ JOMOJHUTEIBHOrO  oOpa3oBaHUs  JeTed,  yTB.

pacnopsbkenueM [IpaBurensctBa P® ot 4.09.2014 roma Ne 1726-p.
[D5eKTpOHHBII pecypc] — Pexum JOCTYIIA:
http://Mmuno6pHayku.pd/nokymMeHThl/ajax/4429 (ournanbHBIN CaiT
MunucrepcTBa 00pa3oBaHus U HAyKu PD).

. CanlluH 2.4.4.3172-14 "CanuTapHO-3>IUAEMHOJIIOTHYECKHE TpeOOBaHUS K

YCTPOMCTBY, COJIEPKAHUIO M OpraHU3aIuu pexkuMa padoThl 00pa30BaTEIbLHBIX

OpraHu3aluii  JIOMOJIHUTEIBHOTO oOpa3oBaHusi gereit”, yTB. [maBHBIM
roCy/1apCTBEHHbIM CaHUTapHbIM BpauoM P® or 04.07.2014 N 41. -
[OneKTpOHHBIN pecypc]. = Pexum JIOCTyma:

https://www.consultant.ru/document/cons_doc LAW 168723/ (obunmansHbIA
CaiT cripaBOYHOM MpaBoBoi cuctembl «KoHcynbranTlnrocy).

. l'ocynapctBennas nporpamma PO «Pa3Butne obpazoanus Ha 2013-2020 roasi,

yTBepkAeHHON nocTtaHoByieHueM IIpaBurensctBa PO Ne 295 ot 15.04.2014 . —
[OneKTpOHHBIN pecypc]. = Pexum JIOoCTyma:
https://base.garant.ru/70643472/#friends (uHpOpPMALIMOHHO-TIPABOBOM TOpTA
«"apaHT»).

. CTparerusi ”HHOBalMOHHOr 0O pa3BuTusa Poccuiickoil denepanuu Ha MEPUOI 10

2020 roga, yrBepxkAeHHBIM pactiopsbkenueM IIpaButenbctBa PO Ne 2227-p ot
08.12.2011 roma. — [DnekrpoHHbli pecypc]. — Pexum pocryna:
https://www.garant.ru/products/ipo/prime/doc/70006124/ (uHpOpPMAIIMOHHO-
npaBoBoii moptai «['apaHT»).

. @enepanbHas 1eneBas mporpamma pasButus oopazoBanust Ha 2016-2020 romsr,

yTBepxkaeHHou [locranoBnennem IIpaBurensctBa PO Ne 497 or 23.05.2015

roja. — [OneKkTpOHHBII pecypcl]. — Pexum JOCTyIA:
https://base.garant.ru/71044750/ (MH(pOPMaTMOHHO-TIPABOBOU nopran
«T"apanT»).


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

6.2. UndopManmoHHbIe MCTOYHUKH IS IEIAaroroB

1. Anroputmuzanus u nporpammupoBanue [Tekct] / U.H. ®anuna, U.C. T'ymun,
T.C. boromonosa u np. — M.: Kyauu-IIpecc, 2007. — 276 c.

2. bemmonckas, JI.I'. Mcnons3zoBanne LEGO-po60TOB B MHKEHEPHBIX IPOCKTAX
mKkoabHUKOB. OtpacneBoit monaxon [Tekcr] / JI. I'. bemunosckas, H.A.
bemmorckuit. — M.: JIMK Ilpecc, 2016.

3. bemuosckas, JI.I. PoGotusupoBanHbie mabopaTopHbie pabOThl MO (GUHKE.
[Tponenesruueckuii kypc pusuku (+ DVD-ROM) [Texkct] / JI. I'. benmosckas,
H.A. beimmosckuii. — M.: JIMK Ilpecc, 2016.

4. beikoB, B.I'. BBejeHue B KOMIBIOTEPHOE MOJICTUPOBAHUE YIIPABISIEMBIX
mexannyeckux cucreM. Ot mastHuka K poboty [Tekcr] / B.I'. brikos. — CII6:
Hayka, 2011. -85 c.

5. Bnacoa, O.C. OOpa3oBarenbHass poOOTOTEXHUKA B YUE€OHON AESATEIbHOCTH
yuamuxcst HadanbHOU mkoutel [Texer] / O.C. BnacoBa. — YensOunck, 2014.

6. Jlyaun, P.M. IlporpammupoBanue BCTPOCHHBIX cucTeM. OT Mojaenu K podoTy
[Tekct] / P.M. JIyuun. — CI16: Hayxka, 2011. — 183 c.

7. Metonnueckoe pykoBoaAcTBO «PoboToTexHuka Ha ocHoBe TETRIX».

8. Mupommuna, T. @. Obpa3oBarenbHas poOOTOTEXHUKA HA YPOKaxX MH(POPMATUKHU
u (u3mke B cpeaHel mikone: yueoHo-meroaudeckoe nocodbue [Tekcr] / — T.D.
Mupomuna. — Yensounck: Barmsg, 2011.

9. Hukymun, C.K. CoxpepkaHne HayYHO-TEXHHYECKOTO TBOPYECTBA YYAIIUXCS U
metonabl o0yuenus [Tekcr] / C.K. Hukynun, ['.A. TlonraBen, T.I'. TlontaBem. —
M.: MAU, 2004.

10.ITepdunwena, JI. I1. OGpa3oBarenbHas poOOTOTEXHUKA BO BHEYPOUHOU yUeOHOM
NEeATeIbHOCTH: YyueOHO-MeToandeckoe mocodue [Tekct]/ — JI. I1. Ilepdunbera. —
Yensbunck: Barmsam, 2011.

11.TTerun, B. IlpoekTsl ¢ ucnonb3zoBanueM koutposuiepa Arduino [Teker] / — CII6:
BXB-Iletepoypr, 2015.

12.TTonraBen, I'.A. CucteMHBII MOAXO0J K HAYYHO-TEXHUYECKOMY TBOPUYECTBY
ydammuxcs (rmpobseMbl opranuzanuu U ynpasieHus) [Tekct] / T'.A. Tlonraser,
C.K. Huxymun, I'.1. JIoBenkni, T.I'. IlonraBen. —M.: U3narenscteo MAU. 2003.

13.Commep, V. [IporpamMmmupoBanue MUKPOKOHTPOJIIEPHBIX J1at
Arduino/Freeduino [Tekcr] / Y. Commep. — CI16: BXB-Iletepoypr, 2012.

14 . ®ununmos, C. Ypoku pobororexuuku. Koncrpykius. J[Brmkenne. YnpaBieHue
[Texct] / C. @ununmos. — M.: Jlabopatopus 3Hanui, 2017.
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6.3. UndopManmoHHbIe HCTOYHUKH ISl 00Y4AIOIIUXCA

. beiikran, [Ix. Koncrpyupyem po6orom Ha Arduino. Ilepssie maru [Teker] / JIx.

bekran. — M: JIaboparopus 3nanuid, 2016.

. bermmosckas, JI. I'. V3naiite, kak mporpammupoBats Ha LabVIEW[Texcr] / JI. T'.

benmnosckas — M.: JIMK Ilpecc, 2014.

. biiym, J1. 3yuyaem Arduino. MHCTpYMEHTBI 1 METOJ TEXHUYECKOI'O BOJIIIEOCTBA

[Texct] / . baym. — CI16: BXB-ITerepOypr, 2016.

. Monk, C. IIporpammupyem Arduino. OcHoBbI paboTsl co cketuamu [Teker] / C.

Momnk. — CII6: ITurep, 2016.

. [Ipenko, M. 123 DkcnepumenTta o podororexuuke [Tekct] / M. [Ipenko. — M.:

HT Ilpecc, 2007.

. ®ununmos, C. Ypoku pobororexuuku. Koncrpykuus. J[Bmkenue. YmpasieHue

[Tekct] / C. ®ununmnos. — M.: Jlabopatopus 3Hanui, 2017.

. ®umunmo, C.A. PobGororexnuka mist aereii m pomurenceit [Tekcr] / C.

®dununmos. — CI16.: Hayka, 2013. — 319 c.
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