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1. HIOACHUTEJIBHAA 3AIITMCKA

JlomomHuTenpHAs oOmeoOpa3zoBaTebHas OOIIepa3BUBAIOIIAS MMPOTPaMMa
paspaboTtana B cooTBeTcTBUU ¢ DenepanbHbpIM 3aKkoHOM DesiepanbHbIil 3aKOH 0T 29
nexadpst 2012 roma Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoit deneparm» (CT.
2,cT. 15, c1.16, cT1.17, cT.75, cT. 79);

Konnenmus pa3Butus AONOJHUTENbHOTO oOpa3zoBanusi 10 2030 roxa,
yTBEpXKIEHHOU pacnopsbkeHueM [IpaBurensctBa Poccuiickorn denepamuu  OT
31.03.2022 roga Ne 678-p;

ITpuka3z MunuctepcTBa npocseiieHus Poccuiickoit @eaepanuu ot 27 U0
2022 roga Ne 629 «O06 yTBEepKICHHH TOpPsSIKa OpraHu3alui 00pa3zoBaTEIbHON
NEeSATEIbHOCTH T10 JAOMOIHUTENIbHBIM 00111€00pa30BaTeIbHBIM IPOrpaMMamy;

Meroanueckue peKOMEHAAIMU MO0 MPOEKTUPOBAHUIO JOMOIHUTENbHbBIX
obmepazBuBatomux mporpamm Ne 09-3242 ot 18.11.2015 rona;

CII 2.4.3648-20 CaHuTapHO-3MIUAEMHOJIOTHYECKHE TpeOOBaHUA K
OpraHM3alsM BOCIUTAaHUS M OOy4YeHHUs, OTAbIXa WU O3JOPOBIECHUS JeTel u
MOJIOEXKH;

JlokanpHbIE aKThl 00pa30BaTEIHLHON OpTaHU3AIIH:

VYcraB oOpasoBarensHoil opranm3aiuu MBOY "Kpusomennckas COIII
uMenu ['epost Coserckoro Coroza @.M. 3uHueHK0";

[lonoxenue o0  pa3paboTke U YTBEPNKACHUM  JOMOJHHUTEIIbHBIX
obmeoOpazoBatenbHbIX oOmepazpuBaroux MbOY «Kpusomeunckas COLL uwm.
I'epost Coerckoro Coroza @. M. 3UHUEHKOY;

[Tonoxenue o QopmMax, MEPUOJUYHOCTH, MOPAJKE TEKYIIETO KOHTPOJIS
YCIEBAEMOCTH U TPOMEKYTOYHOM aTTeCTalluu OOYyYalolUXCsl IO IMporpammam
nonoJiHuTeNnbHOTO 00pazoBanus MbBOY «Kpusomeunckas COILI um. I'epos
Coserckoro Coroza @. M. 3unuenkoy»; [Ipuka3 MunucrepctBa oOpa3oBaHUs U
Hayku P® ot 23.08.2017 roga Ne 816 «llopsimok mpuMEHEHHsI OpraHu3alusiMu,
OCYIIECTBIISIOIIUX O00pPa30BaATEIbHYIO JIE€ATEIBHOCTh AJIEKTPOHHOTO OOY4EHHS,
JUCTaHIMOHHBIX o0pa3oBaTeNbHbIX TEXHOJIOTHI pu peanu3anuu
o0pa30BaTeNbHBIX IPOTPaMM;

Meronuueckue pekomenpauuu ot 20 mapra 2020 r. nmo peanuzanuu
o0pa3oBaTeNbHbIX MPOrPaMM HAaYaJIbHOTO OOIIETr0, OCHOBHOTO OOIIEro, CPEeIHEro
oO1ero oOpa3zoBaHus, 00pa30BaTEIbHBIX MPOrPAMM CPEIHETO MPOPECCHOHATBHOTO
o0pa3oBaHMsi W  JOMNOJHUTEIBHBIX  00IIEO0pa30BATENbHBIX  IpPOrpamMM €
NPUMEHEHUEM DJIEKTPOHHOTO OOY4Y€HHS M JIMCTaHLIHUOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH.

CoBpeMeHHbIH epro1 pa3BUTH 00IIECTBA XapaKTEPU3YETCs] MACILITAOHBIMU
U3MEHEHUSIMU B OKpPYXKAalOLEM MHUpE, BJICKYIIMMH 3a CO0OM MepecMoTp
COLIMATIBHBIX TPeOOBaHUI K 00pa30BaHUIO, TPEAIOIATAIOIIMMH €r0 OPUEHTAIUIO HE
TOJIbKO Ha YCBOGHHME OOYYalOUIMMCSl ONMpEAENIEHHOW CyMMBbI 3HaHUM, HO M Ha
pPa3BUTHE €0 JUYHOCTH, a TAK)KE OBJIAJICHUE METAIIPEAMETHBIMH KOMIIETEHIIUSMH.
BonpmmmMu BO3MOXKHOCTSIMM B PAa3BUTUM JIMYHOCTHBIX PECYPCOB HIKOJIBHUKOB
o0Jasaet MOArOTOBKA B 00JaCTU POOOTOTEXHUKH.



OBOMIOIUST  COBPEMEHHOTO 00IIecTBa U MPOU3BOACTBA 0O0yCIOBHIIA
BO3HMKHOBEHHWE W pPa3BUTHE HOBOIO Kjlacca MamuH — poOOTOB, U
COOTBETCTBYIOILIETO HAYYHOTO HampaBieHUS — POOOTOTEXHUKHU. PoOOTOTEXHMKA —
MHTEHCUBHO Pa3BUBAIOIIASACA HAYYHO-TEXHHUYECKAs JUCIHUIUIMHA, U3ydarouas He
TOJILKO TEOPHIO, METOJAbI pacdyera U KOHCTPYHPOBaHHsS pPOOOTOB, UX CUCTEM U
3JIEMEHTOB, HO U TMpPOOJEeMbl KOMILUIEKCHOM aBTOMAaTHU3allMM MPOU3BOJCTBA U
HAyYHBIX MCCIIEIOBAHUN C TIPUMEHEHHUEM POOOTOB.

Hacrosimast gomosnHuTeNnbHAsT 001eo0pa3oBaTeNibHas 00IIepa3BUBAOIIAS
IporpaMMa UMeeT TEXHHYECKYI0 HAMIPABJIEHHOCTh U TIPEyCMAaTPUBAET PA3BUTHE
HE TOJIbKO mpodeccuoHaIbLHbIX KoMmneTeHuil (hard-koMrieTeHIuit), Takux Kak
HABBIKM HAYaJIbHOTO TEXHUYECKOTO0 KOHCTPYHPOBAHUS M TPOrPaMMHUPOBAHUSA,
03HAKOMJICHHE C OCHOBAaMH JITOPUTMH3AINH, PA3BUTHE a0OCTPAKTHOTO MBIIUICHHUS,
HO ¥ YHHMBEpPCAJbHBIX KoOMIeTeHUMH (soft-kommeTeHuuii) — HaBBIKOB, HE
CBSI3aHHBIX C KOHKPETHOM MPEeIMETHON 001aCThI0, TAKUX KaK Pa3BUTHE TBOPUECKHUX
crocoOHOCTEH nerei, n300peTaTenbHOCTH, yMEeHHE paboTaTh B KOMaH e, paboTaTh
¢ uHpopmaruei.

Kareropusi o0yuaommxcsi: mporpamMma MpegHa3HadeHa Uisi paboOThl ¢
obygarormumucs 8-17 net (3-11 kmacest 001e00pa3oBaTeIbHOMN IIKOJTH).

AKTYaJIbHOCTH MPOTrpaMMbl 00yCIIOBJIEHA COIIMAIBHBIM 3aKa30M OOIIeCTBa
Ha TEXHMYECKH TPAMOTHBIX CIEIHAIMCTOB B 00JIACTH POOOTOTEXHUKH,
MaKCUMaJIbHOU (P PEKTUBHOCTHIO Pa3BUTHS TEXHUUYECKUX HABBIKOB CO ITKOJIBHOTO
BO3pacTa; mepefadell OOyJaromIMMCsI CIOKHOTO TEXHHYECKOTO Marepuaia B
NpOCTOM  JIOCTynmHOM dopme; peanu3anuedl JMYHOCTHBIX MOTPpeOHOCTEeH U
KU3HEHHBIX IUIAHOB, pealn3aluell MPOEKTHOW AESITeNbHOCTH IIKOJbHUKAMHU Ha
0a3e COBpEeMEHHOTO OOOpYAOBaHHWS, a TaKXKe IMOBBINICHHBIM HHTEPECOM JeTei
IIKOJILHOTO BO3pPacTa K pOOOTOTEXHUKE.

Hcnonb30BaHnEe COBPEMEHHBIX MEAArOTHYECKUX TEXHOJIOTUH, METOJIOB U
IPUEMOB; Pa3IUYHBIX TEXHUK U CIIOCOOOB pabOThI; COBPEMEHHOTO 000PYAOBAHHUS,
MO3BOJIAIOIIETO HUCCIIEeI0BATh, CO3/1aBaTh U MOJAEIUPOBATh Pa3INYHble OOBEKTHI U
CUCTEMBI U3 00JacTh POOOTOTEXHUKH, MAIIMHHOTO OOyUYEHHUS M KOMIBIOTEPHBIX
HayK, 00eCcIeYnBaeT HOBU3HY MPOIrPAMMBI.

Ienarornyeckas uejecoo0pa3HoOCTb MPOrPaMMBbI.

B mporecce KOHCTpyHpOBaHUST U TPOTPAMMHUPOBAHUS  YIPABIISIEMBIX
MoJieJiel, oOydJaroImuecs Moyydar JAOMOJHUTEIbHBIE 3HAHUS B 00JACTH (PU3UKH,
MEXaHHUKHU U HTHPOPMATHKH, YTO, B KOHEYHOM UTOTE, U3MEHUT KapTUHY BOCTIPHUSITUS
UMU TEXHUYECKUX JUCIUIUINH, IEPEBOIS UX U3 pa3psiia YMO3PUTEIHHBIX B pa3psia
NIPUKJIATHBIX.

OCHOBHBIE TPUHIHUIBI KOHCTPYUPOBAHMS TMPOCTEUINX MEXaHUYECKUX
CUCTEM U aJITOPUTMBI UX aBTOMAaTUYECKOTO (DYHKIIMOHUPOBAHUS O] YIIPaBICHUEM
OpPOrpaMMHUPYEMBIX  KOHTPOJIJIEPOB,  MOCIY)XXaT  XOpOILIed  MOYBOW  AJis
MOCIIEAYIOLIETO OCBOEHUS 00JIee CI0KHOTO TEOPETUIUECKOT0 MaTepHaa.

OT1auyuTenbHbIe 0CO0CHHOCTH MPOTPAMMBI

3aHATHA TI0 JaHHOM POrpaMMe MOTYT IIPOBOJUTHCS KaK B OUHOM (hopMme, Tak
U C IPUMEHEHHEM TUCTAHIIMOHHBIX TEXHOJIOTUHN U (WUJIN) SIEKTPOHHOTO O0Yy4EHHUS.
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[To nanHO¥M Mporpamme B JIETHHUM MEPHOJ MOXKET OBITH OpPraHn30BaHa padoTa
¢ 0OydarmuMucs, KOTOpPhIE MPOXOAAT MOATOTOBKY JJIsl y4acTHS B MAacCCOBBIX
MEPOMPUITHSX, paOOTAIOT HAJ MHAWBUIYaJbHBIMUA WA KOMAHAHBIMHU MTPOECKTAMH,
a TaK)Ke MPOSBIISIOT 0COOBI MHTEPEC K BHIOPAHHOMY BUAY ACSITEIBHOCTH.

OObpazoBaTenbHbIN NPOIIECC M0 JaHHOM MpOorpaMMe BEeIEeTCSl B COOTBETCTBUH C
TOJOBBIM KaJeHJApHBIM YYEOHBIM TpapUKOM Ha TEKylIuil y4eOHBI TOf,
yTBEpKJAEHHbIM TIpukazom aupekropa MBOY Kpupomeunckoin COII umenu
I'epost Coerckoro Coro3za @.M.3uHUYEHKO.

1.1. leanb u 3aaa4n

]_Ie.]'ll:: pa3BUBATH TCXHHUYCCKHUC, IIO3HaBAaTCIIbHBIC n TBOPYCCKHUC
CIIOCOOHOCTH o6yqa101unxc;1 B IMpOHECCEC HU3YUCHHA OCHOB pO6OTOTCXHI/IKI/I 141
HpOCKTHO-HCCHCHOB&TCHLCKOﬁ JACATCIBHOCTH.

3axaum:
1. Odyuarwwue:
- U3YYUTh COCTOSIHME M TEPCHEKTHUBBI POOOTOTEXHUKH B HACTOSIIECE

BpEMS;

- U3YYUTh MPUHIIMIIBI pa0OTHl POOOTOTEXHUYECKUX 3JIEMEHTOB;

- oOy4nTh BIAJACHUIO TEXHUYECKOW TEPMHHOJIOTHEH, TEXHHUUYECKON
IrPaMOTHOCTH;

- 0o0y4uThH OCHOBaM MPOEKTUPOBAHMUS, MOJEIUPOBAHUS,
KOHCTPYHUPOBAHUS POOOTOTEXHUYECKUX YCTPOUCTB;
- W3YYUTh PUEMBI i TEXHOJIOTUU Pa3pabOTKH MPOCTEUIIINX aITOPUTMOB
u iporpammupoBanus Ha koHCTpykTope LEGO MINDSTORMS Education
- dbopMHpOBaTH yMEHHUE TOJb30BAThCS TEXHUYECKOW JIMTEpaTypoH,
paboTaTh ¢ uHpOpMaIei;
- 00yuuTh ocHOBaM 3D TEXHOJIOTHIA.

2. Pa3zBuBalomue:

- dbopMUPOBATh UHTEPEC K TEXHUUECKUM 3HAHUSIM;

- CTUMYJIIPOBAaTh IMO3HABATEIIBHYKD W TBOPYECKYI0 AKTUBHOCTH
00yJaronmxcsi MOCPEICTBOM BKIIFOUCHHUS UX B PA3JIMYHBIE BUJIBI COPEBHOBATEIHHON
Y KOHKYPCHOM €SI TEIIbHOCTH;

- pa3BHUBATh HABBIKM UCCIIEA0OBATEIILCKOW U IPOCKTHOM JAEATEIIBHOCTH;

- pa3BuBaTh y OOydYaromuxcsi TMaMmsITh, BHUMaHUE, JIOTHYECKOE,
MIPOCTPAHCTBEHHOE Y AHAJTUTUYECKOE MBIIUICHUE, B TOM YHCJIE TOCPEACTBOM UTPBI
B IIaXMAThI ¥ 3aHATUN PUKIIAJTHON MATEMATUKOU.

3. BocnurareabHbIe:
- BOCIIATHIBATH JTUCHUTUTMHUPOBAHHOCT, OTBETCTBECHHOCTD,
CaMOOPTaHMU3ALINIO;



dbopMHUpOBaTh YYBCTBO KOJUICKTUBHU3MAa M B3aMMOIIOMOIIH, HABBIKU

KOMaHJIHOTI'O BSaHMOHeﬁCTBHH.

1.2. Oxkupaemble pe3ybTaThl
B PE3YJIbTATEC OCBOCHUA 06yqa}0m1/Iec;I JOJI’KHBI 3HATb:

npaBuiia 0€30MacHOTO MOJIH30BAHUS 000PYI0BAHUEM,

OCHOBHYIO TE€XHHYECKYI0 TEPMUHOJIOTHIO B 00JacTH POOOTOTEXHHUKH H
IPOrpaMMHUPOBAHUS;

o0opynoBaHue, UCTIOIB3yeMOe B 00J1aCTH POOOTOTEXHUKH;

OCHOBHbIE NPUHLHUIIBI PabOTHl ¢ POOOTOTEXHHUYECKMMHM HabopamMu H
KOMIIBIOTEPHOU TEXHUKOM;

OCHOBHBIE c(pepbl IPUMEHEHHUS POOOTOTEXHUKH, MEXATPOHHKH;

OCHOBBI IPOTPAMMUPOBAHUSI.

YMmeTh:

co0JII01aTh TEXHUKY 0€30MacHOCTH;

OpraHU30BBIBATH pabouee MECTO;

pa3pabaThiBaTh MPOCTEHIIHE CUCTEMBI C MCIIOJIb30BAHUEM DJIEKTPOHHBIX
KOMITOHEHTOB ¥ POOOTOTEXHHYECKUX JIEMEHTOB;

pa3pabaThiBaTh MPOCTEUININE AITOPUTMBI W CHCTEMBI YIPaBICHUS
POOOTOTEXHUYECKUMH YCTPOUCTBAMU;

pa30MBaTh 3a/1a4M Ha TI0/133/1a4H;

paboTaTh B KOMaH/IE;

HCKaTh, aHaJM3UPOBaTh W 0000IIaTh HEOOXOAMMYI HH(pOpMAIHIO,
IPOBONTH €€ BEPUPHUKAIHUIO;

MOJITOTOBUTh WU TPEACTAaBUTh TPAMOTHYIO MPE3EHTAIMIO JJIS 3allUThI
IPOEKTHOM PabOTHI.

Pe3yjibTaToM ycBOEHUSI 00y4aIOIIMMUCS NPOTPAMMBbI 110 Pa3eueaouiemy
U 60CRUMAMETbHOMY ACNEeKMaM ABJISIIOTCS:

YCTONYMBBIA HHTEPEC K 3aHATUAM POOOTOTEXHUKOMH,

NOJIOKUTENbHAS JIMHAMHMKA IIOKa3aTelied pa3BUTHs IMO3HABaTEIbHBIX
CIOCOOHOCTEH, 00yJaromuxcsi (BHUMaHUS, MaMsITH, H300pETaTEIHbHOCTH,
JIOTUYECKOTO U MPOCTPAHCTBEHHOI'O MBIIUIEHUS U T.1.);

co3anue 00y4JarImUMUCS TBOPUECKUX paboT;

AKTUBHOE Y4YacTHUE€ B MPOEKTHON M HMCCIENI0BATEIbCKON JESITEIbHOCTH,
BKJIFOYEHHOCTh B KOMAaH/IHbIE IIPOEKTBHI;

aKTHBHOE y4aCTHE B COPEBHOBATEIbHON U KOHKYPCHOM AESATENBHOCTH;
JOCTHKEHHSI B MACCOBBIX MEPOIIPUATHAX PA3IIMYHOIO YPOBHSI,

pa3BUTHE BOJEBBIX KayeCTB JIMYHOCTU (JUCLMILUIMHUPOBAHHOCTH,
OTBETCTBEHHOCTH, CaMOOpraHu3alnH, LEJICYCTPEMIIEHHOCTH,
HAaCTOWYMBOCTHU B JOCTUKEHHUHU [TOCTABJIIEHHON LIEIH U T.1.);



— CHOCOOHOCTh TPOMYKTUBHO OOIIaThCS B KOJJIEKTHMBE, paboTaTh B
KOMaH/Ie.

1.3. Oco0eHHOCTH OpraHu3anuu 00pa3oBaTeJIbHOI0 Mpoiecca

Cpoxk peanuszayuu npoepammul: IporpaMMa paccuuTana Ha 1 rog oOyueHus,
144 axageMUYEeCKUX YacoB B 'Ol

Pexum peanuzanmu: 3aHATHS N0 POOOTOTEXHUKE MPOBOIATCS 2 pasa B
HEJIEJNI0 10 2 akaJeMU4ecKux vaca (45 MuUHyT) ¢ nepepblBoM 5-10 MUHYT. 3aHATHA
HOCST THOKHIA XapakTep C Y4E€TOM MPEANOUYTEHUN, CIOCOOHOCTEH W BO3PACTHBIX
ocoOeHHOCTel oOyuaromuxcs. | 3aHATHE B HEJENIO OTBOAMTCA Ha Pa3BUBAIOIIMN
OJIOK MPOTPaMMBI.

®dopma opraHu3aluu AeATeJbHOCTH JIeTell. TBOpUuecKkoe 00beANHEHHUE.

I'pynna oOyuaromuxcst Gopmupyercst u3 pacuera He Oosee 10 yenoBek.
HaGop oOy4aromuxcst mpoBoauTCs 0€3 MpeIBapuTEILHOTO 0TOOpa JeTel.

3aHATUS TPOBOASTCS B KaOuHETE, 00OpYyJAOBAaHHOM COTJIACHO CAHUTApPHO-
SMUJIEMUOJOTUYECKMM TipaBwiiaM W HopmatuBaM CanlluH 2.4.4.3172-14
"CaHUTapHO-3MUAEMHUOJIOTUYECKHE TPEOOBAHUS K YCTPOWCTBY, COJEPKAHUIO U
OpraHu3alMK pexumMa padoThl 00pa30BaTEbHBIX OPTaHU3aIUI JAOMOJIHUTEIBHOTO
oOpa3oBaHus aeTei’”.

I[IpuHUUNBI OPpraHu3anuu 00Pa3oBaTeIbHOI JesITeIbHOCTH:

- HayunocTb. DTOT mpUHLHKIT NPEAOIpeNesieT COO0IIeHne 00ydaeMbIM
TOJIBKO JOCTOBEPHBIX, TPOBEPEHHBIX MPAKTUKON CBEJEHH, MPH OTOOPE KOTOPHIX
YUUTBHIBAIOTCS] HOBEHIIIUE TOCTHKEHUSI HAYKH U TEXHHUKH.

- Hoctymuocts. [IpegycMarpuBaeT cooTBETCTBHE 00BEMa M TITyOWHBI
yu4eOHOro MaTepuana YPOBHIO OOILEro pa3BUTHs y4allMXCS B JAHHBIN MEPHO,
Osarosiapsi Yemy, 3HaHHUSI U HABBIKM MOTYT ObITh CO3HATEIBHO U MMPOYHO YCBOECHBI.

- Cas3b Teopuu ¢ npakTukoil. OOsA3bIBAET BECTH O0yUYE€HHE TaK, YTOObI
oOy4yaemble MOIJIM CO3HATEJIbHO NPUMEHSATh MPUOOpPETEHHbIE MMM 3HAHUS Ha
MpPaKTUKE.

- Co3HaTenbHOCTh U aKTUBHOCThH 00yueHus. B mpoliecce o0ydeHus: Bce
NEUCTBUSI, KOTOpbIE OTPa0aThIBAET YUYEHUK, JOJDKHBI ObITh 000CHOBaHBI. HyxkHO
YUUTh IIKOJBHUKOB KPUTHYECKHM OCMBICIMBATh, M OLICHUBATh (aKThl, jelnas
BBIBO/JIbI, pa3peliaTh BCE COMHEHHsI C TEM, YTOOBI MPOIECC YCBOSHUS U HAPAOOTKU
HEOOXOMMBIX HAaBBHIKOB MPOUCXOAUIN CO3HATENBHO, C MOJHON YOKIEHHOCTHIO B
OPaBWJIBHOCTH  OOy4eHHs.  AKTHUBHOCTh B OOyYE€HHUH  Npeanojaraer
CaMOCTOSITENIBHOCTh, ~ KOTOpasi  JOCTUTAETCA  XOpOILIeH  TEOpeTUYECKOr U
PaKTHYECKOM MOArOTOBKOM 1 pabOTOM meaarora.

- Harnsagnocts. OObscHEHHWE TEXHUKU COOPKHM POOOTOTEXHUYECKHX
CPEICTB Ha KOHKPETHBIX M3JEIMSAX U MPOTrpaMMHBIX MpoaykTa. JlJis HarasAHOCTH
MPUMEHSIOTCST CYIIECTBYIOIIME BUACO MaTepHalbl, a TAKKE€ MaTepuaibl CBOETO
U3TOTOBJICHHUS.

- CucTeMaTUYHOCTh U MOCIEA0BATEILHOCTD. Y YeOHBIN MaTepran JaeTcs
110 OTPE/IETICHHOM CUCTEME U B JIOTHUYECKOM MOCIE0BATENBHOCTH C IIEJIbIO JTYUIIETO
ero ocBoeHus. Kak rnpaBuiio 3TOT NpUHIUI MIPEAYCMAaTPUBAET U3yUECHUE MPEeIMETa
OT MPOCTOTO K CIOKHOMY, OT YaCTHOTO K OOIIeMY.

7



- [IpouHOCTH 3aKpeneHus 3HAHUM, YMEHHW M HaBbIKOB. KauecTBo
00y4eHHUs 3aBHCHUT OT TOTO, HACKOJBKO MPOYHO 3aKPEIUIAIOTCA 3HAHUSA, YMEHUS U
HaBBIKM YYaIllUXCsA, II09TOMY 3aKpEIUICHWE YMEHUMM M HaBBIKOB JIOJDKHO
JNOCTUTaThC HEOJHOKPATHBIM LIEJICHAIIPABICHHBIM IIOBTOPEHUEM U TPEHUPOBKOM.

- WunuBuayanbHplid momxon B oOydenun. B mpomecce oOydeHus
NeAaror UCXOAWT W3 WMHIWBUIYaJbHBIX OCOOCHHOCTEM MeTeil W omupasch Ha
CUJIbHBIE CTOPOHBI YYaIIErocCsl, JOBOJUT €ro MOATOTOBICHHOCTD /10 YPOBHS OOIINX
TpeOOBaAHUM.

OT1an4yurebHbIE 0COOEHHOCTH MPOrPaAMMbI

[Iporpamma siBnsieTcss 6a30BOM U HE MpEANOIaraeT Haau4us y oOy4aronnuxcs
HABBIKOB B 00J1aCTH POOOTOTEXHUKH U MPOrPaMMHUPOBaHUS. YPOBEHb MOATOTOBKU
YYaIUXCS MOXKET ObITh Pa3HBIM.

[Ipu mnombope wmaTepwalioB W TUIAHUPOBAHWU 3aHATHS HEOOXOIUMO
MaKCUMaJIhbHO YYUTBIBATh OCOOEHHOCTH TPYMIbI, BKIIOYATh IIOMCKOBBIE U
UCCIIEIOBATENLCKUE METO/IbI, 003aTeNIbHO 00yYaTh BECTU JUAJIOT, JUCKYCCHIO.

Pa6Gouas nporpamma mocTtpoeH Ha 6a3e 00pa3oBaTeNbHON MPOTPAMMBI IS
matdopmel LEGO MINDSTORMS EV3. Konctpykrop LEGO MINDSTORMS
EV3 npenocrapiser oOy4aronmmcsi BO3MOKHOCTh IPUOOPETaTh BaXKHbIE 3HAHUS,
YMEHUSI M HABBIKM B MPOLECCE CO3/aHUsl, TPOrPAMMHUPOBAHUS U TECTUPOBAHUS
po6otoB. Kouctpyktrop LEGO MINDSTORMS EV3 u nporpammHuoe o0GecrieueHue
K HEMy TMpEeJOCTaBISIET NPEKPACHYI0 BO3MOXHOCTh YYUThCA pEOEHKY Ha
cobctBeHHOM ombiTe. [IporpammHoe oOecrieueHre OTAUYACTCS JPY’KECTBEHHBIM
uHTEepEHCcOoM, TMO3BOJSIONIMM CaMOCTOSTEIPHO WM C TOMOIIBIO BCTPOEHHBIX
YPOKOB OCBauMBaTh NporpaMmmupoBanue. BaxxHo, 4To npu 3ToM peOEHOK caM CTPOUT
CBOM 3HaHMSI, a yYUTENb B 00pa30BaTEIbHOM MPOLECCE BHICTYIAET THIOTOPOM.

[Tnatdopma EV3 Brimtouaet B cebst HAOOp HaCTpauBaeMbIX YUECOHBIX 3aJaHHH.
OnHu MOCTaBISAIOTCS B IIU(GPOBOM BUJIE U JIETKO MHCTALTUPYIOTCS B IPOTPAMMHYO
cpeny LEGO Education MINDSTORMS. Hwuskuii mnopor BXOXIEHUS B
nporpammayio  cpeny LEGO  Education MINDSTORMS, mno3Bomser
IpOrpaMMUpPOBaTh poOOTAa yXKE Ha MEPBOM 3aHITHH MO POOOTOTEXHHKE, JaKe
CaMOMY HEMNOJTrOTOBJICHHOMY Yy4YallleMyCs, & UHTYUTUBHO MOHSTHBIA HMHTEpdeinc
oOJieryaer 3Ty 3aaauy.

Teopernueckas wyacTh OOydeHHMs BKIOYaeT B ce0s 3HAKOMCTBO C
HAa3HAUYECHUEM, CTPYKTYpOH M YCTPOMCTBOM pOOOTOB, C TEXHOJIOTHYECKUMU
OCHOBaMH COOPKH M MOHTa)ka, OCHOBaMH BBIUYMCIUTEIBHOU TEXHUKHU, CPEICTBAMU
oToOpaxeHust UH(PpOPMALIUH.

K 0CHOBHBIM OTJIMYHUTEIbHBIM 0COOEHHOCTSIM HACTOsIIIEl MPOrpaMMBbl
MO’KHO OTHECTH:
— KeHCOBYIO cUCTeMy OOyUeHUS;



— 0oOydYeHHe MPOEKTHOM JESITEIBHOCTH;

— HaNpaBJICHHOCTh HA Pa3BUTHE SOft-KOMITETEHIINIA.

Kax b1t kerc cocTaBisieTcsl B 3aBUCUMOCTH OT TEMBI M1 KOHKPETHBIX 33144,
KOTOpBbIE TPEITyCMOTPEHBI MPOrPaMMON, C YYETOM BO3PACTHBIX OCOOCHHOCTEU
JIeTeW, UX WHJIWBUIYAJIbHOW MOJATOTOBICHHOCTH, U COCTOUT M3 TEOPETUYECKOU U
IIPAKTUYECKON YACTH.

Conepxanue MpakTUYECKUX padOT U BUIBI MPOEKTOB MOTYT YTOUYHSTHCS, B
3aBUCMMOCTH OT HAaKJIOHHOCTEW y4alluxcs, HAJUYMUS MaTEpUATIOB, CPEICTB U JIp.
Mopenu cobuparoTcs MO0 MO TEXHOJOTHUECKUM KapTaMm, MO0 B cuily (haHTa3uu
obyuaromuxcs. [1o Mepe 0cBO€HHS TPOEKTOB IIPOBOISITCS COPEBHOBAHUS pOOOTOB,
CO3JIaHHBIX MHJUBUYaTbHO WIH TPYIIIAMHU.



2. VUEBHO-TEMATHYECKUM ILJIAH
2.1.1. Ocnoenoit 610K

KoanuecTBo yacos
Ne Pazgen
Teopus IIpakTuka Bcero
1. | BBenenue B oOpa3oBarenbHYI0 IPOTpaMMy, 1 1 2
TeXHHKa 0€30MacHOCTH
2. | OCHOBBI KOHCTPYUPOBAHHS. 2 6 8
3. | OcnoBsl nporpammupoBanus LEGO 2 6 8
MINDSTORMS Education EV3.
4. | IoaroroBka mpoeKTHBIX paboT 2 8 10
5. 3anmTa MpoeKTOB 2 2
6. | Pabora B Murepuere. [louck nnpopmanmu o 1 3 4
Jlero - copeBHOBaHUSIX, ONIUCAHUN MOJIETIEH,
¢dororpaduit podboToB.
7. | Pa3paboTka KOHCTpYKIUii pOOOTOB ISt 1 12 13
BBITIOJTHEHUS Pa3IMYHBIX 33]1a4.
8. [ToaroroBka Kk COpEBHOBAHUSAM 1 12 13
9. | IoaroroBka MpoeKTHHIX paboOT 2 4 6
10. | 3amura npoekToB 2 2
Hroro: 12 56 68
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3. COAEP KAHME ITPOI'PAMMBbI

Paznen 1: BBegeHue B po0OTOTEXHUKY.

Tema: Ionsmue o Pooomomexnuke

Brenenue B Hayky o po6orax. OCHOBHBIC BHIIBI pOOOTOB, X MPUMEHEHHE.
Hanpasnenus pazsutust poooToTexHuku. Hopeilire JoOCTHKEHUSI HAYKU U TEXHUKH
B CMEXKHBIX 00JIaCTsIX.

TexHuka 0€30IaCHOCTH.

Pasnen 2: OCHOBBI KOHCTPYMPOBaHUs. XapaKTEePUCTHKH podoTa.

Tema: Bepcuu komnaexmos EV3. Kpamxuii 0030p codeprcumozo
POoOOmMomexHuuecKko20 KomMniekma.

Homamnsss u oOpa3oBarenbHas Bepcusi, cXoAcTBa u paznuuus. O030p
COZIEpKUMOTO HAOOPOB (ATUMKH, CEPBOMOTOPHI, OJIOK, MpPOBOAA, JAeTalld
KOHCTpyKTOpa). Ha3Banus neraei.

Paznen 3: OcuoBbl mnporpammupoBanuss LEGO MINDSTORMS
Education EV3.

Tema: O030p cpeabl NPOrpaMMHpPOBAHMSA.

[Tanutpa 6moxoB. CrpaBounbie Matepuainsl. Camoyuutens. [Ipoext. HoBas
nporpamma. CoxpaneHne nmpoekTa, mporpammbl. OCHOBATEIBHBIN Pa300p MATUTPHI
osiokoB. CoennHenus 0y10koB. [lapamnensasie nporpammsl. [logkmrouenne podora
K KOMITbIOTEpY U 3arpy3ka nporpammel. USB-coenunenue. Bluetooth-coenunenue.
OObryHast 3arpy3ka. 3arpy3ka € 3allyCKOM. 3amyck (parMeHTa MpOrpaMMbl.
Habmronenue 3a cocrosHueM mnoptoB. O0o3peBarens mnamsatu. Busyanuzanuys
BBIIIOJIHAEMOM B JAHHBII MOMEHT YaCTH IPOrPAMMBI.

Tema: Motopsl. IIporpaMmmMupoBaHve ABMKEHUN 10 Pa3IUYHbIM
TPAeKTOPHUSM.

KoHnctpyupoBanue »skcnpecc-6ora. [lonsitue cepBoMoTOop. YCTpOMCTBO
cepBoMoTopa. [IopThl AJIs MOAKIIOUEHUSI CEPBOMOTOPOB. 3€JI€HAasl MaIUTpa OJI0KOB
(HetictBus). ITonoxuTenbHOE U OTpULIATENILHOE IBHXKEHHE MOTOpa. OnpeneneHue
HaIlpaBJ€HUsl JBHXEHHUS MOTOpoB. biokn «bouabmoi morop» u «CpenHuii
MoTop». Beibop mopTta, BEIOOp peskrma paboThI (BHIKIIFOUHUTh, BKIIOYUTh, BKITFOYHUTH
Ha KOJIMYECTBO CEKYyHJ, BKIIOYUTh Ha KOJHMYECTBO TI'PaAyCOB, BKIIOYHUTH Ha
KOJIMYECTBO 000POTOB), MOILITHOCTD ABHUraTesist. Be1oop pexxruMa 0cTaHOBKU MOTOPA.

biok «He3aBucumoe ynpasJjenue Moropamuw». binok «Pyaesoe
ylpasBJieHHe

Vnpaxnenue 1. OTpaboTka OCHOBHBIX JBUKEHUM MOTOPOB.

VYnpaxknenue 2. Pacuer ABM>KeHUs po0OTa Ha 33JaHHOE PaCcCTOSIHUE.

Ynpaxnenue 3. Pacuet 1BUXEHUH 11O JOMAHOW JIMHUMU.

3aaHus 715 CaMOCTOSITENIbHOM pabOTHl.

Tema: Padora ¢ moacBeTKOM, IKPAHOM H 3BYKOM.

Pabora c sxpanom. BeiBox ¢uryp Ha skpan aucmies. Pexxum oroOpakeHus
¢uryp. BoiBog snemeHTapHbIX ¢Guryp Ha SKpaH. BpIBOA pucyHKa Ha 3KpaH.
['paduueckuii pegaktop. BeiBoa prucyHka Ha SKpaH.
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3anaHus A1 CaMOCTOSITENIbHOM pabOTHI.

Pabota c moxacBetkoit kHOMOK Ha O10ke EV3. Biok unankaTopa cocTosHus
Monayisi. Bwibop pexmma. Ympaxkaenuwe. JlemoHcTpaiyus pabOThI TOJCBETKU
kHOTOK. PaboTa co 3BykoM. biiok BocnipounsBeaenust 3BykoB. PesxuMm npourpsiBanus
3ByKOBOTO (haiima. BocmpownsBezeHne 3ammcaHHOTO 3BYKOBOTO (haiina. Pexxum
BOCITPOU3BEJCHUS TOHOB M HOT.

3anaHus 11 CaMOCTOATENbHON pabOTHI.

Tema: Iluxi. IIpepsiBanue uukia. LHukia ¢ mocryciaosuem.

OpamxeBast nporpammHasi nanurpa (YmpasieHue oneparopamu). CueTyuk
utepanuii. Homep nukia. YcioBue 3aBepuieHus padboThl Iukia. IlpepwiBanue
nukina. BapuanTel BbIxoga w3 nukia. [IpeppiBaHKe BBINOMHEHUS LUKIA U3
NapasuieIbHOM BETKH NPOrPaMMBI.

3anaHus A1 CaMOCTOSITENIbHOM paOOTHI.

Tema: Crpykrypa “Ilepexiarodaren”.

Eciu — T0. briok “Ilepeksrouarens”. I[lepexitouarens Ha BUJ BKJIAJ0K
(monnast ¢opma, kpatka Qopma). JlomonHUTENBHOE YCIOBUE B CTPYKTYpE
[IepexiroyaTens.

3anaHus A1 CaMOCTOSITENIbHOM paOOTHI.

Tema: PaGora ¢ naTunkamm.

JlaTunk Kacanus.

Buemnuit Bun. Pexum uzmepenus. Pexxum cpaBHeHus. Pexxum oxuaaHus.
N3menenue B Onoke oxupaHusi. Pabora Oiioka TEpeKIOYeHUs C MPOBEPKOU
COCTOSIHUA J1aTYMKa KaCaHUS.

YrpaxHeHus.

3anaHus 11 CaMOCTOATENbHON pabOTHI.

JlaTyuk uBera.

JlaTuuk 1iBeTa U MpOrpaMMHBIN 0510k gatunka. O0JacTu KOPPEKTHOM paboThI
naTunka. BeiOop pexuma pa®oTbl naTumka. Pexum ompeneneHuss U CpaBHEHUS
uBera. PesxxuM n3mepeHrs ”FHTEHCUBHOCTH OTPaKEHHOTO cBeTa. Pexxum nzMepeHus
MHTCHCUBHOCTU BHEUIHETr0o ocBelleHus. Pexum kanuOpoBku aatuuka. [Ipumep
BBITMIOJTHEHHSI PEKUMa KaTMOPOBKU. Pexnm oxkuianus JaTynuka 1BeTa.

YnpaxxHeHus.

3anaHus 711 CaMOCTOATENbHON pabOTHI.

JaTyuK rupoCKONMMYECKHUH.

JlaT4uk TMPOCKON M MpOrpaMMHBIN 050K naTuyrka. HampaBieHue BpalieHus..
Pexxumbl paboThI JaTYMKA TUPOCKOIL.

YnpaxHeHus.

3anaHus 11 CaMOCTOATENbHON pabOTHI.

JlaT4uK yJIbTPa3ByKOBOM.

JlaTuuk ynbTpa3Byka W MPOrpaMMHBIN Oyok natumka. OnpeneneHue
pa30poca mycka BoiH. CTpyKTypa 6JI0Ka yIbTpa3ByKa B PEKUME H3MEPEHUSL.

YnpaxxHeHus.

3anaHus A1 CaMOCTOSITENIbHOM pabOTHI.

NuppakpacHblii 1aTYHK.
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WNudpakpacHblii JaT4nMK, MasdoK M HMX MporpamMMmHble Onoku. Pexum
OnpezeNieHus] OTHOCHTEIBHOTO PAcCTOSAHUA 10 OObekTa. Pexxum ompeneneHus
paccTosHUSL U YIJIOBOTO TMOJIOKEHUsI Maska. MakcuMmanbHbIe yriibl 0OHApyKEeHUs
uHppaKpacHoOro mMasika. Pexxumbl mporpaMmMHOro 0j0ka WH(paKpacHOro JaTUHKA.
Pexxum 1UCTaHIIMOHHOTO YIIPaBICHHUS.

YnpaxxHeHus.

3aaHus 1715 CaMOCTOSITENIbHOM pabOThl.

Pa3znen 4: IloaroroBka npoeKTHLIX padoT.

OOGyuaronuecst paboOTaOT HaJ MPOEKTaMUu POOOTOB, UHAMBUIYAIHHO UM B
COCTaBe KOMaHJIbl. TeMaTWKy BBIOMPAIOT CAMOCTOSTEIBHO WJIM C TIOMOIIBIO
HAaCTaBHHUKA.

Paznen 5: 3ammura npoexToB.
3anmTa TpOXOAUT B BHUJI€ MPE3EHTALUMHU MPOEKTOB HA OTKPBITOM 3aHSATHH,
KOH(EepeHIINU, POTUTETHCKOM COOPAaHUU U IP. MEPOTIPUSITHSX.

Paznen 6: PaGora B unTepHere.
[Touck uHpOpMAIMKM O COPEBHOBAHMSX, OMUCAHUS MOeleld poOOTOB U
MHCTPYKIMN K HUM, UACH AJISl CO3aHHsI TPOEKTOB.

Paznen 7: Pa3paboTka KOHCTPYKUUiI poOOTOB.

Pa3spabotka, cOopka, mporpaMMHUpPOBaHHE W TECTUpOBaHHWE POOOTOB IS
peleHust pa3nuuHbIX 3aaa4. Padota B nporpamme LDD (Lego Digital Designer) —
CO3/IaHHE WHCTPYKIIUHU K POOOTY.

Pazgea 8: IloaroroBka K COpeBHOBAHUSIM.

3HAKOMCTBO C pErjiaMEHTOM COPEBHOBAaHUM MO POOOTOTEXHUKE, B YaCTHOCTU
C BUJIaMHU COpPEBHOBaHUI. 3HAKOMCTBO C Pa3IUYHBIMU TPEOOBAHUAMU K Pa3HBIM
BO3pacTHBIM KateropusiM. PaccMoTpenue cnabbix M CUIBHBIX CTOPOH KaXI0T0 BUIA
COPEBHOBAHMU.

Pa3nen: OCHOBHBIE BU/IbI COPEBHOBAHUS U 3JIEMEHTHI 3a1aHHI.

Tema: CopeBHoBanus “Cymo”.

Pernament coctsazanuii. CopeBHOBaHUSI pPOOOTOB-CYMOUCTOB. Pa3zmMepsl
pobota. Bec podota. Bapuantsl koHCTpYKIuid. [IpruMepbl aaropuTMoB.

YrpaxHeHus.

3anaHus 11 CaMOCTOATENbHON pabOTHI.

CopeBHOBaHUs.

Tema: IlporpaMmMupoBanue IBUKEHHS 110 JITUHHUU.

Bapuantsl crnegoBanus mo JuHMM. Bapuantel poOoTa ¢ OJHUM U JIBYMS
naTunkamu 1Bera. KammOpoBka matumkoB. OTpak€HHE CBETOBOTO TOTOKA IpU
Pa3HOM PACHOJIOKEHUM JATYMKA HAJ MOBEPXHOCTHIO JIMHUHM. AJNTOPUTM PYy4YHOU
KanuOpoBku. OmpeneiaeHre TEKYHIErOo COCTOSHUS  JaT4YMKOB.  AJTOPUTM
aBTOMATUYECKOM KaTUOpPOBKU. AJTOPUTM JBMXKEHHMS MO JHUHHHM “3uriar’

13



(zuckpetHast cucrema ynpasieHus). Anroput™ ‘“‘Bomna”. Ilouck m moxcuer
nepekpectkoB. MuBepcHas nmuMs. [Ipoe3n HMHBEPCHOro ydacTka C  Tpems
JNATYMKAaMU [[BETA.

YnpaxxHeHus.

3anaHus A1 CaMOCTOSITENIbHOM paOOTHI.

Tema: CopeBHoBanus “KereJbpunr”.

Pernament coctsazanuii. CopeBHoBanue “Keremspunr”. Pasmepsl poborta.
Bec pobota. BapuanTsl koHCTpyYKIUi. [IprMepbl aaropuTMoB.

YnpaxHeHus.

3anaHus 11 CaMOCTOATENbHON pabOTHI.

CopeBHOBaHUs.

Tema: [IoaAroroBka K permoHaJIbHbIM COPEBHOBAHUSM.

3HAaKOMCTBO C  pEMNIAMEHTOM  MEXIYHAPOJHBIX COPEBHOBAaHHUU IO
po6orotexnuke “WRO”. 3HaKOMCTBO C pa3lIWYHBIMU TPEOOBAHUSMHU K Pa3HBIM
BO3pacTHBIM KaTteropusiM. PaccMoTpenune cnabbix ¥ CUIBHBIX CTOPOH KaXI0T0 BUIA
copeBHOBaHmil. Pa3zpabotka poboTa. UnxkeHepHas KHuUra.

TpeHupoBKa Ha MOJIAX.

Tema: BuyrpeHHHe COPEBHOBAHMA.

[ToaroroBka. CopeBHOBaHus. Pe3ynbTaThl.

Paznen 9: IloaroroBka npoeKTHLIX padoT.

OO6yuaronuecst paboTaOT HaJ MPOEKTaMUu POOOTOB, UHANBUIYAIHHO UM B
COCTaBe KOMaHJbl. TeMaTWKy BBIOMPAIOT CAMOCTOSTEIBHO WM C IIOMOIIBIO
HACTaBHHUKA.

Pazgen 10: 3ammra npoekToB.

3ammra NpoXoAUT B BUAE MPE3EHTALIMU POEKTOB Ha OTKPBITOM 3aHSTHH,
KOH(pEpEeHLIUH, POAUTETHECKOM COOPAHUU U IP. MEPOTIPUATHUSX.
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4. OBECIHEYEHHME NTPOI'PAMMBI

4.1. MeToauueckoe odecrieueHue

[TocTpoenue 3aHATHS BKIIOYAET B ce€0s1 PPOHTATBHYIO, HHAUBUAYAIbHYIO U
IpynmnoByr0 paboTy, a TakKe HEKOTOPbIi COPEBHOBATEIbHBIM  3JIEMEHT.
[Iporpammoii penycCMOTPEHO MPOBEACHNE KOMOMHUPOBAHHBIX 3aHSATUMN: 3aHATHUS
COCTOAT U3 TEOPETUUECKON U MPAKTHYECKON YacTel, MpuuéM OOJIbIIee KOJIHMYECTBO
BPEMEHHU 3aHMMAEeT UMEHHO MPaKTUYECKas 4acThb.

Dopmul opzanu3zayuu y4eOHbIX 3AHAMUIL:
- Oecena;

—  JICKIUS;

— nabopaTopHO-IpakTHyYecKas padoTa;

— TEXHUYECKOE COPCBHOBAHWE;

— TBOpYECKast MACTepPCKasi;

— WHAWBHyaJbHAs 3alIUTa IPOEKTOB;

— TBOPYECKHU OTYET.

Memoowl 0opazosamenvHol OessmeabHOCHU:

- 00BACHUTENbHO-UILTIOCTPATUBHBIN;

- ABPUCTUYECKUN METO;

- METOJI YCTHOTO W3JIOKEHUS, IMO3BOJISIOMMUA B AOCTyHmHOW (opme
JIOHECTH J10 O0YYaIOIIMXCS CIOKHBIN MaTepHal;

- METOJ] TPOBEPKU, OLIEHKU 3HAHWI 1 HABBIKOB, MO3BOJISIONINI OIIEHUTh
NepPEeTaHHbIC TeJarOrOM MaTepHallbl M, MO HEOOXOJUMOCTH, BOBPEMS BHECTHU
HE0OXOIMMbIE KOPPEKTUPOBKH IO YCBOSHUIO 3HAHUH HA MIPAKTUICCKUX 3aHATHSIX;

- UCCIIEIOBATENbCKUI METOJl OOy4YeHHus, AUl 00ydaroluMcs
BO3MOXXHOCTh TPOSIBUTH €05, TOKa3aTh CBOM BO3MOXKHOCTH, JOOUTHCS
ONPE/ICIICHHBIX PE3YIHTATOB.

- npoOJIEMHOr0 HM3JIOKEHHUS] Marepuana, Korja mnepes oOydaromumcs
CTAaBUTCSl HEKas 3a/Jayda, MO3BOJISIONIAS PEUINTh OINPEIEICHHBIA 3Tall Mpouecca
00y4eHHs U ePEeUTH Ha HOBYIO CTYNEHb O0yUEHHUS;

- 3aKpEIUICHUs] U CaMOCTOSITEIbHOW padOThl MO YCBOEHUIO 3HAHUM U
HAaBBIKOB;

- JIAAJIOTOBBIA U TUCKYCCUOHHBIM.

Iledazocuueckue mexnonozuu

B mpouecce o0yueHuss mo mporpamme, HCIONb3YIOTCS pa3HOOOpa3HbIe
NeJaroru4ecKue TEXHOJIOTUU:

- TEXHOJOTHHM pPAa3BUBAIOIIETO OOy4YeHHUs, HalpaBiCHHbIE Ha o0Iiee
[EJIOCTHOE pa3BUTUE JIMYHOCTH, HA OCHOBE aKTHBHO-AESITEIHHOrO crocoda
oOy4eHHs, YYHUTHIBAIOIIUME 3aKOHOMEPHOCTHM pA3BUTHUA U  OCOOEHHOCTHU
UHIMBUIYYMA;
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- TEXHOJIOTUH JMYHOCTHO-OPHUEHTUPOBAHHOTO o0y4eHus,
HaNpaBJICHHBIC HA PA3BUTHUE HWHIUBUAYAIBHBIX IMO3HABATEILHBIX CIIOCOOHOCTEH
Ka)X/I0T0 peOeHKa, MAaKCUMAIIbHOE BBISBJICHHE, PACKPHITHE U HCIIOJIB30BAHHUE €T0
OTIBITA;

- TexHOoJoruu auddepeHnupoBaHHOr0 O00yUYeHUs, O00eCHeUnBaIOIINe
oOydeHne Kaxx1oro 00y4Jaronierocs Ha ypoBHeE €ro BO3MOKHOCTEH U CITOCOOHOCTEH;

- TEXHOJIOTUM  COTPYIHUYECTBA,  pEAIM3yIOIIUe  JEMOKPATU3M,
PaBEHCTBO, MAPTHEPCTBO B OTHOUICHUSAX Meaarora U 00ydarolierocs, COBMECTHO
BbIpA0AThIBAIOT 1I€NIM, COJIEp)KaHHE, NAlOT OIEHKH, HaXOAsACh B COCTOSHHU
COTPYAHUYECTBA, COTBOPYECTBA.

- NPOEKTHBIE TEXHOJOTHMH — JOCTI)KEHHE IIeNd 4Yepe3 AeTalbHYyIo
pa3paboTKy mpoOIeMbl, KOTOpas IOJKHA 3aBEPIINTHCS PEATbHBIM, OCSI3aeMbIM
NPaKTUYECKUM PE3yIbTaToOM, O(OPMIICHHBIM TEM KU HHBIM 00pa3oM;

- KOMITBIOTEPHBIE TEXHOJOTHH, (popMupyrolre yMmMeHne paboTartb ¢
UH(OpMaIKEH, UCCIIeI0BATEIbCKIE YMEHUS, KOMMYHUKATUBHBIE CIIOCOOHOCTH.

B mpakTHKe BBICTYNAIOT pa3inyHble KOMOMHAIIMU 3TUX TEXHOJIOTUH, UX
3JIEMEHTOB.

OcHOBHBIM MemoOOM  oOp2aHu3auuu  y4eOHoU 0eaAmenbHOCmuU ho
npozpamme A6aAEmMCA Memoo Keicoe.

Keiic — onucanue mpoOJeMHOM CUTyalluu TIOHATHOW U  OJU3KOU
oOyyJaroummMmcs, peuieHue KOTopoil TpeOyeT BCECTOPOHHEro H3y4YeHHUs, IMOMCKa
JOTIOJTHUTENBHOM HMHPOpPMALlMM U MOJEIMPOBAHUS CUTyallUd WU OOBEKTa, C
BBIOOPOM HanboJjee MOAXOISIIETO.

IIpeumywecmsea memooa xKeucos:

- [IpakTyeckass HampaBlIEHHOCTb. KeHC-MeTo MO3BOJIIET NPUMEHUTH
TEOPETUYECKUE 3HAHUS K PELICHUIO PAKTHYECKUX 3a/1a4.

- NurepaktuBHbiii popmar. Keiic-meron obecrieunBaer 6osee 3(hheKTuBHOE
YCBOEHME MaTepHhaia 32 CYET BBICOKOW 3MOLMOHAIBHOW BOBJIEYEHHOCTH M AKTUBHOI'O
ydacTusi 00y4aeMbIX. YUYaCTHUKU TOTPYKAIOTCS B CUTYAIIMIO C TOJIOBOM: y Keiica ecTh
TJIaBHBIN Te€pOM, Ha MECTO KOTOPOT'O CTAaBUT ce0s1 KOMaH/a U pelaeT npoodiaeMy OT €ro
Juia. AKUEHT Mpy 0Oy4YeHUH JIENAeTCsl He Ha OBJaJICHUE TOTOBBIM 3HAHUEM, a Ha €ro
BBIpaOOTKY.

- KonkperHble HaBblkd. Kelc-METOn MO3BOJSIET  COBEPIICHCTBOBATH
YHUBEpCAJIbHbIE HaBbIKM  (Soft-KOMIIETEHIIMM), KOTOphI€ OKa3bIBAIOTCS  KpaliHe
HEOOXO/IMMBI B PeaIbHOM paboyeM MpoIiecce.

Y CIIOBHO MO>KHO BBIIENIUTH CHEAYIOLINE BUAbI KEHCOB:

1. Im>xeHepHO-TIPaKTUUECKUM

2. nxxeHepHO-CoLMaIbHBbIMI

3. MHKeHepHO-TeXHUYECKUIA

4. UccnenoBaTtenbCKuid (MMPAKTUIECKUIN WU TEOPETHUECKHUIA)
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B xoze paboTs! Haj KeiicoM 11e1ecoo0pa3Ho UCTIONB30BATh CIEAYIOIINE METOIBI,
IpUEMBL, CpeICTBA U (POPMBI OpTaHH3AIMY, BHECEHHBIE B TAOJIHILY:

HUCCIIEI0BATEIbCKUN
METOI

Ne DopMbI MeTtoasl ¥ IpUEMBI Bo3MokHbIN ®opMbI KOHTPOJIA
OpraHM3anuu AUIAKTHYCCKH I
MaTepHaJl
1 DBpucCTHYECKAs - OBPUCTUYECKUI Mpe3eHTalHus, (bpOHTAIBHBIN U
Oecena win METOT; MJIaKart, KAPTOUYKH, | MHIWBHUAYAJIbHBIN
JEKLHS - METOJl YCTHOTO BHJIEO YCTHBIA OIIPOC
W3JI0KEHUS,
MTO3BOJISIIOIINN B
JOCTYIHOU (hopme
JIOHECTH 10
o0yJaromuxcs
CJIO’KHBIN MaTepual;
2 Urpa - IPaKTHYECKUMN MpaBUIa UTPHI, pediekcuBHBII
METOJI; KapTOYKH C caMoaHaJn3,
- UTPOBBIE METOJIbI;, | OMKCAHUEM POJICH KOHTPOJIb U
WM 3aJJaH1H, CaMOOIIEHKA
aTpuOyTHKA UTPHI 00yYaromuxcst
3 JlaboparopHo- -penpOIyKTUBHBIN BUEO, B3aUMOOLIEHKA
IIpaKTH4YeCcKas -4aCTUYHO- MIPE3EHTAaLNs, oOy4armuMucs
pabota ITOMCKOBBIN IUIaKaThl, KAPTOUKHU | paboT Apyr apyra
C ONMCAHUEM XOJa
paboThI, CXEMBI
CcOOpKH | T.1I.
4 [Ipoext - Mpe3eHTalus, 3allUTa MPOEKTa,
HCCIIeNOBATSIBCKUHN | BUJCO, IaMATKA y4acTH€ B HAYYHOU
METO] paboThI HAJ BBICTaBKE
-4aCTUYHO- IIPOEKTOM
MMOUCKOBBIH (B
3aBUCUMOCTH OT
YPOBHSI IOJITOTOBKHU
NeTei)
5 HccnenoBanue - IIPE3EHTAaLNs, KOH(epeHIH

BHUJICO, OIIMCAHUE
X0/a UCCIEI0BAHUI
U T.1.

YueOHO-MeTOoAN4YeCKHE CPecTBA 00yUeHMsI:

CHeIHMalM3UpOBaHHasl JIUTEpaTypa IO POOOTOTEXHUKE, MNOA00pKa

KYPHaJIOB;

HaOOPBI

000pYy/1I0BaHUIO;
oOpa3ipl MoOJeJed W CHUCTEM, BBITIOJHEHHBIC OOYYAIONIMMHUCS U

neaarorom,
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TEXHUYECKOU

AOKYMCHTAIlUN

TJIaKaThl, POTO M BUACOMATEPUATIBI;

IIPUMEHSIEMOMY



— yu4eOHO-METOIMYECKHE MOCOOMS JUIsl Teaarora U OO0y4arouuxcs,
BKJIFOYAIOLTNE TUAAKTHYECKHUM, MHPOPMAIIMOHHBIN, CIpPaBOYHBIA MaTepHasbl Ha
pa3IMYHBIX HOCUTENSIX, KOMIBIOTEPHOE U BUIEO 00OPYyI0BaHHE.

[Tpumensiemoe Ha 3aHATUAX JHUJAKTUYECKOE U Y4eOHO-METOAMYECKOE
oOecrneueHne BKIIIOYAET B ce0s1 3JIEKTPOHHbIE yUEOHUKH, CITIPaBOYHBIE MaTepUabl U
CUCTEMBI UCIIOJIb3YyEMBIX porpamm, MHTepHET, paboune TeTpagu 00yJaronmxcs.
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4.2. MaTepuajibHO-TeXHUYECKOE O0ecreueHune
Kabuner, ocHaiieHHBIM KOMMbIOTEpHOU TexHuKoW, He meHee 1 TIK na 2
y4YeHHUKa.
Konctpyktopst LEGO MINDSTORMS EV3, I10: RobotC
Pexomenyemoe ydueObHOe 00Opy0BaHUE, pacCUMTaHHOE Ha rpymmy u3 10
yUaImxcsi:

JInnns 1 «OcHOBBI pOOOTOTEXHUKI Kou-Bo | Ea. usm
bazoBbiit Ha0Op ISt U3ydeHHs] pOOOTOTEXHUKHU 12 IIT.
PecypcHblii Habop /1t U3yueHHs] pOOOTOTEXHUKHU 12 IIT.
JononuautenbHbii Ha00p LEGO — 964 1(niHeBmaTuka). 4 IIT.
JlaTunk Temneparypsl S5 IIT.
Wudpakpacusiit natunk +UK mask 5 IIT.
JlaTuuk 1BeTa 12 IIT.
3apsiiHOe YCTPOMCTBO MOCTOsIHHOTO Toka 10B 2 IIT.
Becnl 1 IT.
CekyHoMep 1 IIT.
W3mepurenbHas pysieTka 1 IIT.
Igernsie kyouku Scv*Scv (1 [ W [ ) 4 IIT.
Pamku 1 KyOBl 1714 3amMepa poObOTOB IIT.
ITone nabupuHT 2 IIT.
I{BeTHast n3o0yeHTa (YEpPH., KPacH., 3., CUH., JKEIT., 0eJ.). 6 IIT.
['oToBBIE TTOJIA IS 3aJaHUN U CODEBHOBAHUM. 6 IIIT.
Cron ajis 3arycka poO0TOB 8 IIT.

19



5. MOHUTOPHUHI OBPA3OBATEJ/IBHBIX PE3YJIBTATOB

Cucrema OTC/IeKMBAHNS, KOHTPOJIA U OLEHKH Pe3yJbTaTOB Ipolecca
o0y4eHusI 110 TaHHOM IPOrpaMMe UMEET TP OCHOBHBIX JJIEMEHTA:

- OnpeneneHue HayaabHOIO YPOBHSI 3HAHUM, YMEHHM U  HaBBIKOB
00yJaronmxcsi.

- Texymuii KOHTPOJIb B T€UEHUE YUEOHOTO roja.

- ITOroBeIM KOHTPOJIb.

BxoaHoil KOHTPOJIb OCYIIECTBISIETCS B Haudajie OOy4YeHHUs, UMEET CBOEH
LEJIbI0 BBISIBUTH UCXOJAHBIA YPOBEHb MOATOTOBKH 00YYaIOIIUXCSI.

BX0IHON KOHTPOJIb OCYHIECTBIIAETCS B XOJI€ MEPBBIX 3aHATUN C TOMOIIBIO
HaOJII0/ICHHS Tiefarora 3a padboToi 00yJaromuxcs.

Texymuii KOHTPOJIb TPOBOJUTCSA B TeUeHHE yueOHOTo roja. Llens Tekyiero
KOHTPOJISI — ONpPENEIUTh CTENEeHb U CKOPOCTh YCBOCHHS KaXIbIM PEOCHKOM
MaTepuajga U CKOPPEKTHUPOBaTh MpOrpamMMmy OOy4YeHHus, €ClIu 3TO TpeOyerTcs.
Kputepuii Tekymiero KOHTpOJIsl — CTENIEHb YCBOCHHS O0yUYaIOLIUMUCS COAEP KAHUS
KOHKPETHOTO 3aHATHA. Ha KaxXaoMm 3aHsATHUM TpenojaBaTesb HAOMOJaeT u
dukcupyer:

- JIETEH, JIETKO CIIPABUBILUXCS C COJIEPKAaHUEM 3aHATHS;

- JIeTel, OTCTAIONINX B TEMIIE WJIM BBITOJHSIONUX 3aJaHUsI C OIMMOKaMH,
HEJI0YEeTaMU;

- IETEM, COBCEM HE CIIPABUBLIUXCS C COAECPKAHUEM 3aHATHUS.

HToroBplii KOHTPOJIb TMPOBOJIUTCA B KOHIE y4yeOHOro roja. Bo Bpems
UTOTOBOTO KOHTPOJI Omnpenensercs (PakTUYecKoe COCTOSHHME YPOBHS 3HAHUM,
YMEHUM, HaBBIKOB pPEOEHKA, CTEMEeHb OCBOCHHMS Marepuana Io0 KaKIOMY
U3YYEeHHOMY pa3Jieiy U Bcel mporpaMmme o0beIuHEHUS.

®opMblI O/IBEIEHNSI HTOTOB 00y4YeHUS:

- WHAWBUAYyalbHAS YCTHAs/TIMChbMEHHAS TIPOBEPKA;

— (¢poHTaIBHEIN orpoc, Oecena;

— KOHTPOJIbHBIE YIIPAXKHEHUS U TECTOBBIC 3a/1aHUS;

— 3alUTa UHAUBUIYATbHOTO WM TPYIIOBOTO MPOEKTA;

— BBICTaBKa paboT;

— MEXTPYNINOBbIE COPEBHOBAHUSI;

— B3aMMOOIEHKa 00y4aroImuMHCcs padoT Ipyr Apyra.

Opna u3 GopM TeKkylero 1 UTOroBOro KOHTPOJIsi - CODEBHOBAHMSI.

OueHka pe3yJbTaToB.

[Io wrToram cocraBisieTcs TaOnuIla OTCIEKUBAHUA OO0pa30BaTEIbHBIX
pe3ynbTaToOB, B KOTOPOIl 00yUaromuecs no KakKJ0i TeMe BBIXOAST Ha CIEIYIOIINe
YPOBHU IIKAJIbI OLICHKH:

1. BbICcOKHi1 pe3ysbTaT — MOJTHOE OCBOECHUE COACPKAHUS;
2. Cpennuii — 6a30BbIi YPOBEHbD;
3. Huskwuil — ocBOeHHE MaTepraia Ha MUHUMAJIbHO JIOIyCTHMOM YPOBHE.
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Tadauuma MoHMTOPHHIa 00pa3oBaTeIbHBIX Pe3yJIbTATOB:

oM TEPMUHONIOTUEN U YpoBeHb HaBbIKOB .
. €034aHu1A NPoCTenLINX
O6yualowerocs TeopeTUYeCcKUMHu cbopkm poboTa no NpOrpaMm
3HAHUAMM NO WUHCTPYKLMW.
(anroputmos).
pasaenam nporpammbl
CeHr. Jex. Mali. CeHr. Oek. Mar. CeHr. Jex. Maii.

YpoBeHb pa3BuUTUA yMEHMﬁ MU HaBblKOB
YpoBeHb BRageHuA

YpoBeHb HaBbIKOB
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@opMBbI OTC/IEKUBAHUS U KOHTPOJISI Pa3BUBAIOIINX U BOCIHUTATEIbHBIX
pe3yJbTaToB:

OIICHKa YCTOMYMBOCTH MHTEpECa 00yUYaIOMUXCs K 3aHATHSIM C TIOMOIIIBIO
HAOJTIO/ICHUS TIe1arora ¥ CaMOOLIEHKH 00YYarOIIUXC;

OIICHKa YCTOWYMBOCTH HHTepeca OOydJalomuxcs K yYacTHIO B
MEPONIPHUSTHSX, HANpaBICHHBIX Ha (QOPMHUpOBAHUE ©  PA3BUTHE
OOIIEKYJIbTYPHBIX KOMIIETCHIIMA C MOMOIIBI0 HAOJIOJICHUS Tiearora u
CaMOOIEHKH 00yYaroIuXcs;

CTAaTHCTUYECKUH YUET COXPAHHOCTH KOHTHHICHTA 00YYaIOIHXCS;
CPaBHHUTEIBHBIA  aHaJM3  yCICIIHOCTA  BBITIOJHEHUS  3aJaHUM
OoOy4JaloIUMHUCA Ha HAYaabHOM M MOCICAYIONUX 3TamaX OCBOCHHS
IPOrPaMMBbl;

aHaJIN3 TBOPYECKUX M MPOCKTHBIX Pa0OT 00YUaIOIIHXCS;

co3aaHne OaHKa MHIWBHIYaJIbHBIX JOCTHKCHUH BOCIIMTAHHUKOB;

OIICHKAa CTEMEHH y4YacTHS M aKTUBHOCTH OOYYaroIIerocs B KOMaHIHBIX
IIPOEKTaxX, COPEBHOBATEIPHON M KOHKYPCHOU JCSITEIbHOCTH,

OIICHKa  JMHAMHWKH  IIOKa3aTeledl  pa3BUTUSA  I[O3HABATEILHBIX
CIOCOOHOCTEHN 00yJaronuxcsi (BHUMaHUS, TaMATH, H300pETaTEeNHbHOCTH,
JIOTHYECKOTO W IMPOCTPAHCTBEHHOTO MBINUICHUS W T.JI.) C ITOMOIIBIO
HAOJFOICHUS TIEIarora U CaMOOIICHKH 00yJaronuXxcs;

HaOo/IeHue W (PUKCUPOBAaHUE M3MEHEHUH B JIMYHOCTH W IOBEICHHUH
00yJaroImuXcsl ¢ MOMEHTa MOCTYIUICHHS B OOBCIUHEHUE U 10 MEpe UX
y4acTHsl B ICSITCILHOCTH;

WHIMBHUIyaJIbHBIC H KOJUICKTHBHBIC Oece/ bl ¢ 00yUYatOIUMUCS.
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6. CIIMCOK THO®OOPMAIINOHHBIX UCTOYHUKOB
6.1. HopmaTuBHO-IpaBOBbIE TOKYMEHTHI

. ®enepanbHblil 3ak0oH «O0 00pa3zoBanuu B Poccuiickoit deneparmmy Ne 273-D3

or 29.12.12 roma. — [DnektpoHHbli pecypc]. — Pexum pocryna:
base.garant.ru/70291362/ (nadopmManinoHHO-TIpaBOBOM mopTai «I apant»).

. [Ipuxa3z MunucrepcTtBa obpa3zoBanus U Hayku Poccuiickoit denepaunun ot 09

HOsiIOpst 2018 1. Ne 196 «OO0 yTBepXkIAeHUU TOPSKA OpTraHU3alMH U
OCYULIECTBJICHUSI 00pa30BaTEIbHOM  JICSITENIBHOCTH 1O  JIOMOJHUTEIbHBIM
00111e00pa3oBaTeNbHbIM  MporpaMMam» [DJIEKTpOHHBIA pecypc]. - Pexum
JOCTYTIA: https://www.garant.ru/products/ipo/prime/doc/72016730/
(uHOopMaIOHHO-TIpaBOBOM MopTan «l apaHT»).

. Konnenmuss  pa3Butus  JONOJHUTENBHOTO  0Opa3oBaHUsl  J€Teil,  YTB.

pacnopsbkenueMm  IlpaBurensctBa P® ot 4.09.2014 roma Ne 1726-p.
[DJIEKTPOHHBII pecypc] — Pexum JNOCTyma:
http://munoOpHayKku.pd/nokymeHThl/ajax/4429 (odunmanbHbIN caiT
MunuctepcTBa 06pa3zoBaHus U Hayku PD).

. CanlluH 2.4.4.3172-14 "CaHUTapHO-3IUJIEMHUOJIOTUUYECKHE TpeOOBaHUs K

YCTPOMCTBY, COJEPKAHUIO M OPraHM3alMU PEKUMa pabOThl 00pa30BaTEIBHBIX
OpraHu3alMii  JOMOJHUTENILHOrO oOpa3oBaHusi jgered”, yTB. [aBHBIM
roCy1apCTBEHHbIM caHuTapHbiM Bpadyom P® ot 04.07.2014 N 41. -
[DneKTpOHHBIN pecypcl]. — Pexum JIOCTyTa:
https://www.consultant.ru/document/cons_ doc LAW 168723/ (odunmanbHbIit
caiiT cripaBouHOM MpaBoBoii cucteMbl «KoHcynbranTlmocy).

. l'ocynapctBennas nporpamma P® «Pa3sutue oo6pazoanus Ha 2013-2020 romsl,

yTBEPKJI€HHOM noctaHoBieHueM [IpaBurensctBa PO Ne 295 ot 15.04.2014 r. —
[DJIEKTPOHHBII pecypc]. — Pexum JNOCTyTa:
https://base.garant.ru/70643472/#friends (MHGOPMAITMOHHO-TIPABOBOM MOPTAJ
«T"apanT»).

. CTpaTerusi ”HHOBaIIMOHHOTO pa3BuTus Poccuiickoit denepaniiu Ha IEPUOI 10

2020 rona, yrBepxkAeHHbIM pactiopsbkeHueM [IpaButenbctBa PO Ne 2227-p ot
08.12.2011 roma. — [OnekTpoHHBI pecypc]. — Pexum gocrymna:
https://www.garant.ru/products/ipo/prime/doc/70006124/ (uH(pOpPMALIMOHHO-
npaBoBoi moptai «l'apanT»).

. denepanpHas 1eyeBas mporpaMma pa3Butus oopazoanus Ha 2016-2020 roasl,

yrBepxkieHHOM IloctanoBinenuem IlpaBurensctBa PO Ne 497 or 23.05.2015

roja. — [DeKTpOHHBIH pecypc]. — Pexum JIOCTymna:
https://base.garant.ru/71044750/ (nH(pOPMAITMOHHO-TIPABOBON nopTan
«I"apanT»).
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6.2. UnopManuoHHbIe UCTOYHUKH JJIsI I1€IaroroB

1. Anropurmuzamnusi u nporpammupoBanue [Tekct]| / U.H. dammna, N.C.
['ymun, T.C. boromonosa u np. — M.: Kyauu-IIpecc, 2007. — 276 c.

2. bemmosckas, JI.I'. Ucnons3zoBanue LEGO-poO0TOB B MHKEHEPHBIX MPOEKTaX
mKkoapHUKOB. OtpacneBoit monxoa [Tekcr] / JI. I'. benwmomckas, H.A.
bennosckuii. — M.: JIMK Ilpecc, 2016.

3. bemmosckas, JI.I'. Po6otusupoBanHbie 1abopaTtopHbie pabOThl MO (PU3UKE.
[MponeaeBtuueckuii kypc puzuku (+ DVD-ROM) [Texkct] / JI. I'. bennockas,
H.A. benmnosckuii. — M.: JIMK Ilpecc, 2016.

4. bsikoB, B.I'. BBeneHrne B KOMIBIOTEPHOE MOJAEIMPOBAHUE YINPABISIEMBIX
Mexanudeckux cuctem. OT mastHuka K podoty [Tekcr] / B.I'. boikos. — CII6:
Hayka, 2011. -85 c.

5. Bnacosa, O.C. Obpa3oBatesibHasi poOOTOTEXHUKA B YUEOHOU NEATETbHOCTH
yuamuxcs HadanbHOM 1Kol [ Tekct] / O.C. BnacoBa. — Uensounck, 2014.

6. Jlyuun, P.M. IIporpamMmmupoBaHue BCTPOCHHBIX cucTeM. OT MOJIeNn K po0OTY
[Texct] / P.M. JIyuun. — CI16: Hayka, 2011. — 183 c.

7. Meroauueckoe pykoBojicTBO «PoboToTexHuka Ha ocHoBe TETRIX».

8. Mupommna, T. @. OO6pa3oBaTenbHas poOOTOTEXHHMKA Ha ypoKax
uHbOpMaTUKU U (PU3MKE B CpeAHEH MIKoJie: Y4eOHO-METOANUYecKoe mocolue
[Texct] / — T.®. Mupommmuna. — Yensounck: Barmsg, 2011.

9. Huxynun, C.K. Conepxkanue Hay4HO-TEXHUUYECKOTO TBOPUECTBA YUAIIUXCS U
metoabl oOyuenus [Teker] / C.K. Hukynun, I'.A. [lonrasen, T.I'. IlonraBew. —
M.: MAU, 2004.

10. Ilepunsena, JI. II. OOpa3oBarenbHas pPOOOTOTEXHHWKA BO BHEYPOUHOM
y4eOHOM JesTeNbHOCTU: ydeOHOo-MeTtoauueckoe mocobue [Tekct] / — JI. I
[Tepdunbena. — YensOunck: Barmsaa, 2011.

11. I[Tetun, B. IIpoekThl ¢ ucnonb3oBanueM koHTposuiepa Arduino [Tekct] / —
CII6: bXB-IlerepOypr, 2015.

12. ITontagen, I'.A. CUCTEMHBIN MOAXOJ K HAYYHO-TEXHUUECKOMY TBOPYECTBY
yuamuxcs (mpobsiembl opranuzanuu u ynpasienus) [Texkcr] / I'.A. Tlonraser,
C.K. Hukynun, I'.W. JIopeukui, T.I'. [Tontasen. —M.: 3naTtensctBo MAN. 2003.
13. Commep, V.  IlporpammupoBaHu€  MHUKPOKOHTPOJUIEPHBIX  IUIAT
Arduino/Freeduino [Tekct] / Y. Commep. — CI16: BXB-IlerepOypr, 2012.

14. ®ununmos, C. VYpoku pobGotorexuuku. Koncrpykius. JIBmkeHue.
VYupasnenue [Tekcr] / C. dununmnos. — M.: Jlaboparopus 3nanuit, 2017.
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6.3. UnopManuoHHbIe HCTOYHUKH JIsl 00y4AIOIIMXCSH

. beiixran, JIx. Konctpyupyem po6orom Ha Arduino. [Tepssie maru [Teker] / JIx.

bexran. — M: JIlaboparopus 3uanwnii, 2016.

. benmoBckas, JI. I'. V3Haiite, kak nporpammupoBats Ha LabVIEW[Teker] / JI. T

bennosckas — M.: JIMK Ilpecc, 2014.

. briym, J1. I3yuaem Arduino. MTHCTpyMEHTBI U METOJ TEXHUYECKOTO BOJIIIEOCTBA

[Texcr] / A. baym. — CI16: BXB-IletepOypr, 2016.

. Mowuk, C. IIporpammupyem Arduino. OcHoBbl paboThl co cketuamu [Tekcr] / C.

Mosuk. — CII6: ITurtep, 2016.

. [Ipenko, M. 123 DkcnepumenTa no podororexuuke [Tekct] / M. Ilpeako. — M.:

HT Ilpecc, 2007.

. ®ununmnos, C. Ypoku pobortorexuuku. Koncrpykius. JIBuwxenue. YnpapieHue

[Texct] / C. ®ununmos. — M.: Jlaboparopus 3Hanui, 2017.

. ®unmunmo, C.A. PobGororexnuka mis gered u poxurtenei [Texcr] / C.

®wmnmos. — CII6.: Hayka, 2013. - 319 c.
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