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1.1. IosgcHuTEAbLHAA 3ANINCKA

Pabouas mporpamma kpyxka «(OOpa3oBaTejlbHasi POOOTOTEXHMKA» COCTAaBICHA B
COOTBETCTBMM  C  OCHOBHBIMM  THoJO)KeHUsMH  DenepanbHOro  rocyJapCTBEHHOIO
00pa3oBaTebHOIO CTaHIapTa OCHOBHOTO 0011ero oopazosanus (GI'OC OO0); TpeboBaHUAMHU K
pe3yabTataM ~ OCBOGHHS ~ OCHOBHOM  00pa3oBaTeNbHOW  HpOrpaMMbl  (JIMYHOCTHBIM,
METanpeIMETHBIM, MPEIMETHBIM); OCHOBHBIMH TMOJIXOJaMH K pPa3BUTUIO U (HOPMHPOBAHHIO
YHUBEpCaJIbHBIX yueOHbIX aericTBui (YY]l) ans ocHOBHOro obuiero obpasoBanusi, [IpumepHoit
OCHOBHOM 00Opa3zoBaTenbHOU mporpamMMbl OY u Ha ocHoBaHuM npukaza Ne 1577 ot 31 mekalOps
2015 1. Munob6pnayku Poccun «O BHeceHMH U3MEHEHHMH B (eaepalbHBIA TOCYIapCTBEHHBIN
o0pa3oBaTeNbHbIi CTaHAAPT OCHOBHOTO 0OILEro oO0pa30BaHMs, YTBEPKIECHHBIM MPUKA30M
MunucrepcTBa 00pa3oBaHus 1 Hayku poccuiickoit @eneparu ot 17 nekadps 2010 r. Ne 1897».

Peanuzanus mporpammsl ocymiectBisiercss Ha 6aze LlenTpa oOpa3zoBanus HH(POBOTO U
rymanutapaoro npoduieii «Todka pocrTa», CO3MaHHOTO B LENSIX PA3BUTHUS M peaTu3aluu
OCHOBHBIX W  JIONOJHHUTENBHBIX  00IIEeoOpa3oBaTeNbHBIX  MpPOrpamMM  IH(POBOTO,
€CTECTBEHHOHAYYHOTO0 U TYMaHUTApHOro mnpoduiiel, GopMUPOBaHUS COLUATIBLHOU KYIbTYpHI,
IIPOEKTHON JESTENbHOCTH, HAIIPaBICHHON HE TOJBKO HA paclIMpPeHHE I[103HABATEIbHBIX
WHTEPECOB UIKOJIBHUKOB, HO W Ha CTUMYJIHUPOBAaHHE AaKTUBHOCTH, WHUILIUATUBBI U
HCCIIEIOBATENbCKOM AESITEIbHOCTH 00yUaroIUXCsl.

Hcnonb3oBanue Jlero-KOHCTPYKTOPOB BO BHEYPOUHOH JI€ATEIHHOCTH IOBBIIIACT
MOTHBAIMIO YYAIIUXCSI K OOYYEHUIO, T.K. IPU 3TOM TPEOYIOTCS 3HAHHS MPAKTUYECKH M3 BCEX
y4eOHBIX AMCUUIUIMH OT HCKYCCTB M HCTOPHHM JI0 MAaTeMaTUKH M €CTECTBEHHBIX HayK.
MeXIpeIMeTHBIC 3aHITHS OMUPAIOTCS Ha €CTECTBEHHBIN MHTEPEC K Pa3paboTKe M MOCTPOIKe
pas3nuuHbIX MexaHu3MoB. OgHoBpeMeHHO 3aHATUS JIEI'O kak Henmp3s Jiydile MOAXOMIAT IS
U3Y4YEHUsI OCHOB QJITOPUTMHU3ALUU M IporpaMMupoBaHus. M3yudas mpocTble MeXaHU3MBI,
pebsita yuatcss paboTaTh pyKaMu (pa3BUTHE MEJIKHUX U TOYHBIX JBUKECHHI), pa3BUBAIOT
3JIEMEHTAPHOE KOHCTPYKTOPCKOE MBbIIUIEHUE, (aHTa3uio0, HU3y4aroT HPUHLMIBI PabOThI
MHOTHX MEXaHH3MOB.

[Iporpamma paccuntana Ha 0OYy4aIOIIMXCS, HAUWHAIOIINX 3aHUMAThCSI POOOTOTEXHUKOM, Ha
34 4. (1 yac B Hegemnto). [IpogomKkuTeTbHOCTH OTHOTO 3aHATHS — 40 MUH.

1.2. Tleau u 3a1a4 MPOrpamMMbl
KpykoKk nMeeT Hay4YHO-TeXHHYECKYI0 HANPABJICHHOCTD
Ieans nporpaMmsi:

— cpopMHpOBATH JIUYHOCTh YYAaIErocs, CIIOCOOHOTO CaMOCTOSITENIbHO CTAaBUTh y4eOHBbIE
LIEJIU ¥ IIPOEKTUPOBATH IIyTH UX pealu3allly;

— U3y4yeHHe U cOOpKa MAIINH U YCTPOUCTB;

— HCCIIEOBaHUE MAILMH, B KOTOPBIX €CTh MOTOP;

— W3Y4YEHHE DHEPTHUH BETPa U U3TOTOBJICHHE YCTPOMCTB JJIsl HAKOIIEHUS ¥ HUCTIOJIb30BAHMS
9TOM BHEPIUu;

— U3y4YeHHe 3yOuaThIX rnepesiad U MEXaHU3MOB.

3agaum nporpamMmsbI:
O0pa3zoBare/bHbIE:
— U3y4eHHE OCHOB POOOTOTEXHUKHU C IPUMEHEHHUEM ITPOrpaMMHUPYEMBIX YCTPOUCTB;
— HAYYMTh YUTATh dJIEMEHTapHBIE CXEMBI, @ TAKXKE COOMPATh MOJIEIIH 110 MPEIOKEHHBIM
cXeMaM U UHCTPYKIHSAM;

Pa3BuBaloimue:
—  pa3BUBaTh 00pa3HOE MBINIICHHE, KOHCTPYKTOPCKUE CIIOCOOHOCTH yUYaIIUXCS;



—  pa3BUBaTh YMEHHE JIOBECTHU PEIICHHUE 3a/1a4i OT IMPOEKTa 0 paboTaromel MOIeiH;

— pa3BUBaTh MPOIYKTUBHYIO KOHCTPYKTOPCKYIO JIESTEIBHOCTh: OOECIEYUTh OCBOCHHE
YUYaIIUMUCS OCHOBHBIX HPUEMOB COOPKM M HPOrpaMMHUPOBAHUS POOOTOTEXHUYECKHX
CPEICTB;

— pa3BuUBaTh yMEHHE IMOCTAHOBKM TEXHHUYECKOW 3aJaud, coOMpaTh W HU3y4yaTh HYKHYIO
MHGOpPMAlLIMIO, HAXOAWTh KOHKPETHOE pEeIleHHe 3aJadyd M OCYLIECTBIATh CBOM
TBOPYECKUH 3aMbICEIL.

BocnurareiibHble:
— BOCHHTAaTh YMEHHE paboTaTh B KOJJICKTHBE C YYETOM JTHYHOCTHBIX KAUEeCTB YUaIHXCH,
MICUXOJIOTHYECKUX U BO3PACTHBIX 0COOEHHOCTEIH;
—  BOCIIUTATh TPYAOJIOOHE U YBOKUTEIHHOE OTHOILICHNS K MHTEIICKTYaIbHOMY TPYY;
— (opMHpOBATH Y YYAIIUXCSI MOTUBAIIUH K 37J0POBOMY 00pa3y KHU3HH;

Jranbl  NpPOBeJAeHMA  3aHATHA:
YcraHnoBieHHe B3aUMOCBSI3eil.
3aHATHE HAYMHACTCS C KpPaTKOTO OOBSCHEHHWS IpeaHasHaueHWs ©u (QyHKOUH Moxaenei u
MHTEPaKTUBHBIX TpeHakepoB. [Ipu 3ToM ywammumcs nokasbiBaeTcsi HEOOJIBLION BHICOPOIHUK O
peansHOM Mexanu3Me (ero anajgorom oyaet JIEI'O®-mopens), KOTOphIi CHa0X eH JJAKOHUYHBIMU
cyOoTuTpaMu ¢ 100aBIeHUEM KOMMEHTApHEB 110 JaHHOH TeMe.
KoncrpyupoBanme. VYwuyamuecs 0 HHCTPYKUUSM COOUparOT MOJENH, B
KOTOPBIX 3aJI0KEHbI KOHIENIUU OCHOBHBIX pa3fenoB oOyueHus. Pebsra momydaroT mose3Hble
COBETbl U IOJICKA3KU, KaK IPOBECTH HCIBITAHUS MOJEIN U yOEOUThCs, YTO OHa coOpaHa M
paloTaeT npaBUILHO.
Pedaexcusi. B mporecce uccienoBanusi ydammecs 0O0AyMBIBAIOT, YTO OHU
JOJDKHBl CKOHCTPYUPOBaTh M KaKHUX PE3yJbTaTOB JOCTHYb; IMPH 3TOM YIIyOjseTcss HX
MMOHUMaHHUE NMPHUOOPETEHHOro omnbITa. OHU 00CYX/IAal0T MPOEKT U BOIUIOIIAIOT CBOM HIEH Ha
npaktuke. [lepen kaxapIM 3aHATHEM peOsATa TOJKHBI BBICKA3aTh CBOU MPEATIOIOKEHHUS O TOM,
YTO y HHUX JOJDKHO MOJYYUTHCS, @ B KOHIIE — 3alMcaTh pPe3yJbTaTbl. YUYUTENIb MOKET
MPEUIOKUTh YYalllUMCsl C/IeNaTh MPE3eHTALMI0 U TMPEJCTaBUTh BCE JTalbl CBOEH paboThHI ¢
HEOOXOIMMBIMU TIOsiCHEHUsIMU. [Ipeuiaraemple ydyamiumcsl BOMPOCHI CHOCOOCTBYIOT TOMY,
9YTOObl OHM BBICKA3bIBAJIM CBOM TPEATNOJIOKEHUS (aBaly IpeaABAPUTEIbHBIE OLIEHKH),
MPUBOJMIM JIOTUYECKHE OOOCHOBAaHUS W JOBOJMWJIM 1O KOHLA BaXKHbIE HCCIIENOBaHUS. ODTH
BOIIPOCHI JOJDKHBI TaK)K€ HABOAUTh YYEHHMKOB HA Pa3MbIIUIEHUS O TOM, HAJ 4YE€M OHHU
paboTanu A0 CUX MOp U KaKUe HOBBIE MJIEW MOYKHO BBIIBUHYTH JUISl PEIICHUs 3aJaud. JTO, B
CBOIO O4Yepe/lb, JAeT YUUTENI0 BO3MOXKHOCTb OIICHMBATH YUEOHbIE JOCTHKEHMS KaKJOTro
YYEHHKa.
PasBurtue. [Ipeqnararorcs myTH U criocoObl MPOJOKEHHUST UCCIIEOBAaHUM Ha
OCHOBE TOJyYEHHBIX PE3yJlbTaTOB. Yyamuecs OyayT SKCIIEpUMEHTHUpPOBATh, pa3padaTbiBaTh
MOJIEIM C HOBBIMM BO3MOJKHOCTSIMM, & TaKK€ DPa3BUBaTh CBOM HUAECH IPUMEHMUTEIBHO K
peaJIbHbIM MallliHAM 1 MEXaHH3MaM.
PaGoune O6nankm yyammuxcsi. Cienyst ykazaHusiM B OnlaHKax, pedsita OyayT
BBICKA3bIBaTh CBOM IIPENINOJIOKEHHS], MPOBOJUTh HCIBITAHUS U M3MEPEHHUS, 3alKChIBaTh
MOJTyYeHHbIE pe3yJbTaThl, MOAM(PUIMPOBATH U CpPAaBHUBATh MOJENU U JENaTb BBIBOJBI.
Yuutenb MOXET MPEAJIOKUTh yJalluMcsi CpaBHUTH cBOM PabOoune OnaHKKM M MOAETUTHCS C
TOBApHILAMH pPE3yJIbTaTaMH, OOCYAWUTh pa3IMYHbIC AacleKTbl, HalpUMep, JOCTOBEPHOCTbH
pEe3yJIbTaTOB MCHBITAHUN WM MX BO3MOXKHOM BapHaTUBHOCTH. B KOHIlE KaXJ0ro 3aHsITHS
yJaluMmcs mpeajaraercs npuayMaTb U M300pa3suTh YCTPOMCTBO, BOIUIOIIAOILIEE OCHOBHBIE
MPUHLMIIBI TEMBI, KOTOPYIO OHHM TOJBKO YTO MPOXOJIMIH. DTO MOXKET ObITh BBINOJIHEHO B
KayecTBE MPOEKTHON pabOThl WM IOMAIIHEro 3a1aHus. Paboune O1aHKKU MOMOTAIOT YYUTEIIO
OLIEHUBATh YPOBEHb KaX/I0T0 y4allerocs.



TBopueckue 3amaHus. Llenb >TUX 3aHATUN — OPUEHTHPOBATH yYalIUXCS HA
pa3paboTKy CBOMX COOCTBEHHBIX PEIIEHUN pealbHbIX 3ajad, MPUYEM PELIUTh 3TU 3aJa4u
MO>KHO pa3HbIMU CIIOCOOaMHU.

OrinuuTtenbHass 0co0eHHOCTb. [Iporpamma ocHOBaHa Ha IEJAarorMyecKoM
ONbITE aBTOPOB-cocTaBUTeNei. g peanu3anuu MOporpamMMbl  HCHOJB3YEeTCS  METOJ
i QepeHIIMPOBaHHOTO O0y4YeHHs, OCHOBAHHBIM Ha MNPUHIUNAX  [PEEMCTBEHHOCTH.
OcBoeHue MporpamMmbl MPOUCXOJUT B OCHOBHOM B MPOIECCE€ MPAKTUYECKOW TBOPUECKOU
nesTenbHOCTH. OCOOEHHOCTBIO JIaHHOM NporpamMMbl SIBISETCSI MHTErpalys IPOBEPEHHBIX
METOAMK OCBOCHHS 0A30BBIX MOHATHH POOOTOTEXHUKU C TTOMOIIBI0 KOHCTpYKTOpoB LEGO n
aBTopckoit meromuku IlonskoBa K.IO. Ilpu otcyrctBum koHCTpykTopoB LEGO pabouas
IporpaMMa MoKeT ObITh COKpalieHa 70 1 momxyroausi.

Ha caiite aBTOpa mpencraBieHsl pa3paboTaHHble TpeHaXEPH! s mporpammupoBanus LEGO-
po6oToB u tiatel Arduino. Jlns ynparieHus poOOTaMu B TpeHaXEpax HCIOJIb3YeTCs MPOCTOM
SI3BIK TIPOrPAaMMHUPOBAHUS, KOTOPBIHA moiyuni pabodyee Ha3zBanue SIROP. Kak u3BecTHO, ecTh
nBa croco0a ympaBieHUS — HEMOCPEICTBEHHOE yIpaBieHHe (C MyabTa) U YIpPaBICHHUE I10
IIporpaMMe, 3apaHee 3alMCaHHOM B MaMATh YCTPOMCTBA. OTOT TPEHAXKEP IO3BOJIAET
MO3HAKOMUTHCS C HEMOCPEACTBEHHBIM YIIPABICHUEM.
Takum 06pa3om, B KadecTBE CMOCOOOB OPraHU3alMy BHeYy4eOHOil MPOEeKTHOI Hay4YHO-
NMO3HABATEJILHOM JeSITeJIbHOCTH 00YUYaIOIErocsi MOXKHO BbIIEIUTH!
— BBINOJIHEHUE HAyYHO-IIO3HABATENIbHBIX U TBOPYECKHX IPOEKTOB MEXKIUCLMUILIMHAPHOTO
Xapakrepa;
— paboTa HaJ BHIIOJHEHHEM MIPOEKTOB B IPYIIaX.

1.3. YcaoBue peasu3anuu NporpaMmmal

VYcnoBust peainzaluy IporpaMMbl: TUMHA3Us IPEJOCTaBIIAET HE00X0AUMOe 000pyI0BaHHUE U
nmporpaMMHOe oOecrieueHre, KOTOpOe SKCIUTyaTHpyeTcsl B TeUeHUHM roja. Peammsanus 3amad
Oyzer crnocoOCTBOBaTh JanbHeileMy (OpMUPOBAaHMIO B3IVIAAa T'MMHA3UCTOB Ha MHp,
PacKpbITUIO POJIM HMHPOPMATHUKH B (HOPMHUPOBAHMM €CTECTBEHHOHAyYHON KapTHHBI MUDA,
Pa3BUTHIO MBIIUICHUS, B TOM 4Hcie (HOPMUPOBAHUIO AITOPUTMHYECKOTO CTHJIS MBIIIICHHS,
MIO/ITOTOBKE YUEHUKOB K KU3HU B MTHPOPMAIIMOHHOM OOILIECTBE.
B padoTe ucnosab3yrores ciaenywomue Hadopbl: «9686. TexHomorus u puznkay;


https://kpolyakov.spb.ru/school/robotics/robotics.htm#lego
https://kpolyakov.spb.ru/school/robotics/robotics.htm#lego
https://kpolyakov.spb.ru/school/robotics/arduino.htm

Pazgen 2. Komniekce opraHu3aiiioOHHO-TIeJarorn4ecKux yCJI0BUi

2.1. KanennapHblii yueOHblii rpauk

Ne Tema ypoka Conepxanue Marepua Kon-Bo Yy
1 4acoB
= | &
A 2| &
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Pomukn, | 1] 1 PerynasiTuBHbBIE: KOHTPOJIb,
Yro takoe pobotsr? | pororpa OIICHKA, IIeJICTIOJIaraHue.
Bromri. Tem Yro ymerot aenatb | Guu u KoMMmyHuKaTHBHBIE
3aaun Kypea. pooOTHI? MYJIBTHM [TnanupoBanue yueOHOTO
O6cyaeHue Po6oTsI B KMHO. enua. COTPYJIHUYECTBA C
1 paGOTHI Ha Buner po6oToB. YUUTEJIEM U CBEPCTHUKAMU,
TeKyIHit Koncrpykuuu MMOCTaHOBKA BOIIPOCOB
yUEOHBI FOI. poboTOB Ilo3naBaTesbHbBIE: paboTa
Tpasuna Th ¢ uHdopmarnuen
[IpuHumn paboTsl 11 PeryasiTuBHblie:
poOOTOB B IUIAaHUPOBAHUE, KOHTPOJIb,
MHTEPAKTUBHBIX KOPPEKIIHS.
TpeHAKEpax KoMMmyHUKaTHBHBIE:
MOCTAaHOBKA BOTIPOCOB
o | Pobotei B Io3HaBaTelbHbIE:
TpEeHaXXepax. JIOTUYECKHE JIEHCTBUS,
pabota ¢ uHpopmaIuei,
A3k SIROP. Mamstka | 1| 1 PeryasitTuBHuble:
Onucanve u IO SI3BIKY TUTAHUPOBAHKE, KOHTPOITb,
CTPYKTYpa sI3bIKa KOPPEKIIHS.
KoMmmyHukaTuBHbIE:
MOCTAaHOBKA BOTIPOCOB
3 361k SIROP H03HaBaTe.J1u£1>1e:
JIOTUYECKHE JICHCTBUS,
pabota c uHpopmanuei,




SI3e1x SIROP. ITamsiTra 0,5 0,5 | PeryasituBHbIE:
OcHoBHbIE O S3BIKY IUIAHUPOBAHUE, KOHTPOIIb
KOMaH/Ibl, KoMMmyHuKaTHBHBIE:
NepeMEeHHBIE, MIOCTAaHOBKA BOTIPOCOB
Onucane si3pika | BCTPOCHHBIC Ilo3naBaTebHbIE:
VIIPABICHHS B byHKIIII YMEHHE pa60"£aTI> C
TpeHaXkepax uHpopmaruei,
CTPYKTYpPHUPOBATh 3HAHUS
Crooco0sl 0,5| 0,5 | PeryasituBHblIE:
yIpaBICHUSIMU IUTAHUPOBAHUE, KOHTPOIIb
poGoTramu. KoMMmyHUKaTHBHBIE:
Crnioco0sI 3anucu MOCTAaHOBKA BOIIPOCOB
CrOcOBE QITOPUTMOB AJIs Ilo3HaBaTenbHbIE:
yIIpaBiIeHHs pob6oToB pabota ¢ unpopmanuei
poboTtamu
3HaKOMCTBO C HNutepak 1 | PeryasTuBHble:
TpPEHAKEPOM THUBHBII TUTAHUPOBAHUE, KOHTPOJTb,
TpeHaXxe KOPPEKIIHsI, OLIEHKA.
p KommyHukaTuBHbIC:
Tpenaxep MOCTAaHOBKA BOTIPOCOB
«VTpaBIenye ¢ H03HaBaTe.11u£1>1e:
TysbTaY JIOTHYECKHUE IEHCTBUS,

pabota ¢ udopmarueit




[IpakTreuckas
paborta
«JIBM>KEHHE C
JATYNKOM
OCBEIICHHOCTHY

Tpenaxep
«/IBrxkeHue ¢
JATYNKOM
OCBEIICHHOCTH)

HNurtepak
TUBHBIN
TpEeHaXe

p

PeryasiTuBHble:
CaMOCTOSITEITLHO
KOHTPOJIMPOBATh CBOE
BpeMs
Ilo3naBaTebHbIE:
JCUCTBUSL TIOCTAHOBKU U
pereHus mpooem:
dhopmynupoBaHue
poOIEeMBI;
CaMOCTOSITEIILHOE CO3/JTaHHE
C1Ioco00B
perieHus npooeM
TBOPYECKOTO U TIOMCKOBOTO
XapakTepa
KoMMmyHuKaTHBHBIE
[TnanupoBaHue yueOHOTO
COTPYIHUYECTBA, BEIPAXKATH
CBOU MBICIIH B CO-
OTBETCTBUU C 3a/1a4ei

IIpaxTrueckas
paborta
"Pa3zpaboTtka
COOCTBEHHBIX
Tpacc i
TpeHakepoB"

Tpenaxep
«JIBHKEHHE C
JATYNKOM
OCBEILIEHHOCTH»

HNutepak
THUBHBIN
TpEHaXe
p.
Pazmmun
ISE
n300pax
CHHS
Tpacc

PerynasiTuBHbIe:
CaMOCTOSITEIIbHO
KOHTPOJINPOBAThH CBOE
BpeMs
Ilo3HaBaTenbHBIE:
JEUCTBUS TOCTAHOBKU U
pelieHus npoosem:
¢bopmynupoBaHue
POOJIEMBI;
CaMOCTOSITEIILHOE CO3JjaHUE
croco0oB
peleHus npoOiem
TBOPUYECKOTO U MOMCKOBOI'O
XapakTepa
KommyHukaTusHbIe
[TnanupoBanue yueGHOTO
COTPYAHHYECTBA, BBIPAXKATh
CBOM MBICIIU B CO-
OTBETCTBUHU C 3a/1a4ei

[IpakTueuckas
pabota
«JIBM>xeHue c
IBYMS TaTYUKaMH
OCBEIICHHOCTH)

Tpenaxep
«JIBM>XeHue ¢
JIBYMS JaTYUKAMU
OCBEILIEHHOCTH»

HNurepak
THUBHBIN
TPEHa)e

P

PeryasitTuBHblie:
IUIAHUPOBAHHUE, KOHTPOJIb,
KOPPEKIIHsI, OLICHKA.
KommyHukaTuBHbIC:
yYMEHHE paboTtaTth B
KOMaHe
Ilo3naBaTenbHbIE:
JIOTHUYECKHE ACHCTBUS,
pabota ¢ uapopmarmei,
dbopmupoBanne UKT-
KOMIIETEHTHOCTH




Tpenaxep HNurtepak PeryasiTuBHble:
«/IBmxenue ¢ THUBHBINA CaMOCTOSITEIILHO
IBYMS JaTYMKAMU | TpEHaKe KOHTPOJUPOBATH CBOE
OCBEIICHHOCTUY p. BpeMs
Paznuun Io3HaBaTe/bHBIC:
ble JNCHCTBHUSL TMOCTAaHOBKU U
n300pax eIIeHHs TpodIIeM:
IIpakTrueckas p P p
eHUS dbopMynupoBaHue
pabora 6
acc poOJIeMBblI;
"Pa3zpaboTrka P p ’
10 CaMOCTOSITETILHOE CO3JaHHe
COOCTBEHHBIX
C1Ioco00B
Tpacc i
" perieHus npooeM
TpPEHAKEPOB
TBOPYECKOTO M IMOMCKOBOTO
Xapakrepa
KoMmyHukaTuBHbBIE
[TnanupoBanue yueOHOTO
COTPYIHUYECTBA, BHIPAXKATh
CBOM MBICIIU B CO-
OTBETCTBUU C 3a/1a4ei
Tpenaxep HNutepak PeryasitTuBublie:
«/IBmxenue ¢ TUBHBII IJIAHUPOBAHUE, KOHTPOJIb,
TpeMs JATYUKAMH | TpEHaXe KOPPEKIIUsL, OLICHKA.
MpaxTreuckas OCBEILIEHHOCTH» p KOMMyHnKaTI%BHble.
paGora YMEHHE paboTaTh B
11 | «/IBmwxenue ¢ KHOMaHI[e
TPEMs JATIHKAMH O3HaBaTe/bHbIe:
OCBELIEHHOCTI JIOTHYeCKHE NACTBUA,
pabota ¢ uadopmarmei,
dbopmupoBanne UKT-
KOMIIETEHTHOCTH
Tpenaxep HNHutepak PerynasiTuBHbIe:
«/IBmxenue ¢ TUBHBII CaMOCTOATENILHO
TpeMs 1aTYUKaMHU | TpeHaxe KOHTPOJUPOBATH CBOE
OCBEILLIEHHOCTH» p. BpeMs
Paznuun ITo3HaBaTe/IbHBIE:
ble JNEUCTBUS TOCTAaHOBKH U
n300pax eIIeHUs IpodsIeM:
IIpaxTrueckas p P P
eHUs dbopMynupoBaHue
paborta
" Tpacc poOJIEeMBI;
Pazpabotka
12 CaMOCTOSITEIILHOE CO3JaHHE
COOCTBEHHBIX
croco6oB
Tpacc ams
" penieHus pobiemM
TPEHaXEPOB
TBOPYECKOTO M MMOMCKOBOTO
XapaxkTepa
KommyHukaTuBHbIe

[TnanupoBanue yueGHOTO
COTPYAHNYCCTBA, BbIPAXKATH
CBOH MBICJIN B CO-
OTBETCTBHH C 3a1adeh
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[IpakTreuckas
paborta
«/IBrxKeHue ¢
YEThIpMS
JTaTYNKaAMHU
OCBEIICHHOCTHY

Tpenaxep
«/IBrxkeHue ¢
YETBIPbMS
JaTdYuKaMH
OCBEIICHHOCTHY

HNurtepak
TUBHBIN
TpEeHaXe

p

PerynsiTuBHbie:
IUTAHUPOBAHHUE, KOHTPOJIb,
KOPPEKIIHsI, OLIEHKA.
KomMMyHuKaTHBHbBIE:
YMEHHE pabortath B
KOMaH/1e
Ilo3naBaTebHbIE:
JIOTMYEeCKHUe JeicTBus,
pabota ¢ nadopmanuen,
dbopmupoBanne MKT-
KOMIIETEHTHOCTH

14

[Ipaktryeckas
pabora
"PazpaboTka
COOCTBEHHBIX
Tpacc i
TpeHaxepoB"

Tpenaxep
«JIBIO>KEHUE C
YETBIPHMS
JTATYMKAMH
OCBEIICHHOCTHY

HNutepak
THUBHBIN
TpEHaXe
p.
Pazmmun
ISE
n300pax
E€HU
Tpacc

PeryasiTuBHbie:
CaMOCTOSITEIILHO
KOHTPOJINPOBAThH CBOE
BpeMs
Ilo3HaBaTenbHBIE:
JeHCTBUS TIOCTAaHOBKU U
pelieHus npoodsem:
dbopmynMpoBaHue
POOJIEMBI;
CaMOCTOSITEIIbHOE CO3/JaHHe
Croco0oB
peLeHus npoOiem
TBOPUYECKOT'O U MTOMCKOBOIO
XapakTepa
KommyHukaTusHbIe
[TnanupoBanue yueGHOTO
COTPYAHHYECTBA, BBIPAXKATh
CBOM MBICIIU B CO-
OTBETCTBUHU C 3a/1a4ei

15

IIpakTueudckas
pabota
«/IBr>keHue ¢
JATYNKOM
pacCTOSTHUS»

Tpenaxep
«JIBm>xeHue ¢
JaTYUKOM
paccTosHUs)

HNurepak
THUBHBIN
TPEHaxe

p

PeryasitTuBHbie:
IUIAHUPOBAHKUE, KOHTPOJIb,
KOPPEKIIUsI, OLICHKA.
KommyHukaTnBHbIC:
YMEHHE paboTtath B
KOMaHe
Ilo3HaBaTenbHbIE:
JIOTHUYECKHE ACHCTBUS,
pabota ¢ uapopmarmei,
dbopmupoBanne UKT-
KOMIIETEHTHOCTH




Tpenaxep HNurepax 1 | PeryasiTuBHbIe:
«JIBIKeHue C TUBHBIN CaMOCTOSITEIIbHO
JTATYNKOM TpEeHaxe KOHTPOJIMPOBATh CBOE
PacCTOSTHUS p. BpeMs
Paznuun Ilo3HaBaTenbHBIE:
ble JEUCTBUS TOCTAHOBKU U
n300pax eIIeHHs TpodIIeM:
IIpakTrueckas p P p
CHUS bopmynupoBaHue
pabora 5
acc poOIeMBbI;
"Pa3zpaboTrka R p ’
16 CaMOCTOSITEJIbHOE CO3/JaHHe
COOCTBEHHBIX
croco6oB
Tpacc I
" pelieHus pobemM
TpPEHaXepoB
TBOPYECKOI'O U MOMCKOBOI'O
XapakTepa
KoMmyHnKaTuBHBIC
[TnanupoBanue yueOHOTO
COTPYIHUYECTBA, BEIPAXKATh
CBOU MBICIH B CO-
OTBETCTBMH C 3a7aueii
Jleromua. O Ponuku, 1 PerynasiTuBHbIe:
Kommanu Jlero. ¢dororpa TUTAHUPOBAHUE, KOHTPOJIb,
[TyremecTBue B ¢bun u KOPPEKIIHsI, OLIEHKA.
crpany Jlero. MYJIBTHM KommyHukaTuBHbBIE:
Jlero enua MIOCTAaHOBKA BOTIPOCOB
KOHCTPYKTOPBI Ilo3naBaTe/bHBIE:
WNudopmanus 06 JIOTUYECKHE JIEHCTBUS,
HUMEIOIINXCS pabota ¢ uudopmarueit
17 | Komnanus JIET'O | koHcTpyKTOpax
xommanuu JIET'O,
ux
(GYHKIIMOHATIBHOM
Ha3HAYEHUH U
OTJIMYUH,
JIEMOHCTpAIIHS
UMEIOIIUXCS Y HaC
HabOpOB.
3HaKOMHMCS C IIpe3enT 0,5| 0,5 | PeryasituBHbIe:
HabopoMLEGOedu | anus IUTAaHUPOBAHUE, KOHTPOJIb
cation 9686.Yto KommyHukaTuBHbIC:
KonctpykTopsl
18 TETO He00XO0JMMO 3HATh MIOCTaHOBKA BOIIPOCOB
nepes HayajaoM Ilo3naBaTtenbHbIE:
paboTHI . yMeHHe paboTaTh C
uHpopmanuei,
Cobupaem monens | [TocobOue 1 | cTpykTypHupoBaTh 3HAHHS
Ha6op LEGO «ABTOMOOWIbY» JUIA
19 .
education 9686 cOopkH
MOJIENTN
HaGop Cobupaem monens | ITocobue 1
. « Berpsinas s
20 | «LEGOeducation p A
9686 MEJIbHULIA. cOopkH

MOJEIN




Habop Cobupaem mozenb | ITocobue 1
21 | «<LEGOeducation «Vbopounas LA
9686 MaIInuHa. cOopkH
MOJICITN
HaGop C06HpileM Mozenh ITocoGue 1
22 | «LEGOeducation «OTGoitnrit VA
9686 MOJIOTOK» cOopku
MOJICITH
HaGop Cobupaem monens | ITocobue 1
23 | «LEGOeducation «MastHiio A
9686 cOopku
MOJICITN
HaGop JleMoHCTpanus [Tocobue 1
24 | «LEGOeducation | MM . A
9686 «ITonpeMHbIH cOOpKH
KpaH» MOJIEITN
HaGop JlemoHcTpanus [Tocobue
25 | «LEGOeducation | MM A
9686 « Cobaukay» cOOpKHU
MOJIEITN
JlemoHcTpanust [Tocobue
26 Ha60p_ «LEGO Moienu «JIyHoxomy | mist
education 9686 cOopku
MOJIeTTH
Bri6op Temsl. 0,5| 0,5 | PeryasituBHblIe:
AKTyaabHOCTb CaMOCTOSITETTbHO
BBIOPAHHOI TEMBI. KOHTPOJIMPOBATH CBOE
[TocTanoBka BpeMs
pOOIEMBI. KoMMyHUKaTHBHBIE
Bripabotka [TnanupoBanue yaeOHOTO
runotessl. Lens COTPYAHHAYECTBA C
NpoeKTa. 3a1aun YUYUTEJIEM U CBEPCTHHKAMHU
npoekra. Jlenenue —
97 Habop «LEGO Ha OIpezieTICHUE LI ,
education 9686 TPYIIIBLIIOAPOOHOE ¢GyHKUMI y4acTHUKOB,
OTMCaHue OYAYIINX Croco0oB
Moienei B3aUMO/ICHCTBUS;
MOCTAaHOBKA BOTIPOCOB
Ilo3naBaTenbHbIE:
JIOTHUYECKHE ACHCTBUS,
pabota ¢ uapopmarmei,
dbopmupoBanne UKT-
KOMIIETEHTHOCTH.




Pacnpenenenue PeryasitTuBHbIe:
o0s13aHHOCTEN B CaMOCTOSITEIILHO
rpymme. Y TOYHsieM KOHTPOJIUPOBATH CBOE
napameTpsl BpeMs
MIPOEKTA. Ilo3HaBaTeabHBIE:
JlomonHsieM ero BbIJICTICHHE u
Pa6ora Haj CXEeMaMHu, dbopMynupoBaHue o3HaBa-
28 IPOEKTaMH YCIOBHBIMU TEIHHOU 1eH;
YepTeKAMH, MOWCK ¥ BBIJICIICHUE
no0aBisIeEM Heo0X0 MO
OIHCATENbHYIO uHpOopMauu
4acTb.
KoucrpyupoBanue PeryasiTuBHbIE:
CBOEro po0oTa. CaMOCTOSITETTLHO
. UcnibTanue KOHTPOJIMPOBATh CBOE
pobora. BpeMs
BrisiBnenue ITo3HaBaTe/bHBIE:
TUTIOCOB H NCUCTBUS TOCTAaHOBKH U
MHUHYCOB. pelieHus npoosem:
dbopMynupoBaHue
POOJIEMBI;
PaGota Ha CaMOCTOSITENTLHOE
29 CO3/1aHKE CIIOCOOOB
MIPOCKTAMH
pelieHus pobiemM
TBOPYECKOTO ¥ TIOMCKOBOTO
Xapakrepa
KoMMmyHuKaTuBHBIE
[TnanupoBanue y4eOHOTO
COTPYJIHUYECTBA,
BBIpaXaTh CBOU MBICTH B
COOTBETCTBHH C 337a9aMH .
KouncrpyupoBanue PeryasituBHblI€:
cBOEro poboTa. [UTAaHUPOBaHUE, KOHTPOIIb,
O6HoBIsIEM KOPPEKIIHs, OTICHKA.
napameTpsl KoMMmyHuKaTHBHbBIE:
00BEKTOB. YMEHHE paboTtath B
30 PaGora Han KOMaHe
MIPOCKTAMH
Io3HaBaTebHBIC:

JIOTHUYECKHE ACHCTBUS,
pabora c uapopmaruen,
¢dopmuposanue MKT-
KOMITETEHTHOCTH.




31

Pabora Haj
MIPOCKTaMH

OTt60p
nH(pOpMauK s
BBICTYIUICHHSI.
[IpezenTanusi.
ITonroroBska k
3aIUTE MMPOCKTA.
[Ipo6noe
BBICTYIUICHHE.

PerynsiTuBHblie:

YMEHHE

CTPYKTYpUPOBaTh 3HAHUS;
pediekcuss  cocoboB U
YCJIOBUM JIerCTBYS,
KOHTPOJIb u OLIEHKa
mpouecca U pe3yiabTaToB
JIeSATEIIbHOCTH;
KomMmyHunkaTuBHbIE:
YMEHHE pabortath B
KOMaHe

32

PaGora Hazg
MIPOCKTAMH

PeryasitTuBHublie:
KOHTPOJIb, KOppEKLus,
OLICHKA.
KoMmyHnKkaTuBHBIC
BBIPAXXAaTh CBOM MBICIHU B
COOTBETCTBHUU C 3a/1a4aMH
u YCJIIOBUSIMH
KOMMYHUKAIUU;

BJIAZICHUE MOHOJIOTUYECKON
" OAAJIOTUYECKON
dhopmamu peun

33

Pabora Hazg
MIPOCKTAMH

PeryasitTuBubie:
KOHTPOJIb, KOppeKIus,
OLICHKA.
KommyHukaTuBHbIe
BbIpaXkaThb CBOM MBICIIU B
COOTBETCTBHHM C 3aJadyaMu
" YCIOBUSIMHU
KOMMYHHKAIUH;

BJIa/ICHUE MOHOJIOTHYECKOU
u JUajJoru4ecKoun
¢dbopmamu peun

34

3aH_[I/ITa IIPOCKTOB

PeryasitTuBHsble:
KOHTPOJIb, KOPpEKLUA,
OLICHKA.
KommyHukaTnBHbIe
BBIPaXKaThb CBOM MBICIIU B
COOTBETCTBHUH C 3aJauaMu
u YCIOBUSIMU
KOMMYHHKAIIH;

BJIaJICHHE MOHOJIOTMUECKOH
u OUaJoru4ecKoun
dbopmamu peun




2.2. Ilianupyemble pe3yJbTaThl
IIporno3upyemslii pe3yabTart. [1o okoHUaHHIO Kypca 00y4YeHHS yJaruecst JOJKHBI:
3HaTh!

— TpaBuiIa 6€301acHON paboTHI;

— OCHOBHBIE€ KOMIIOHEHThI KOHCTPpYKTOpOB JIEI'O;

— KOHCTPYKTHBHBIE OCOOEHHOCTH Pa3IUYHBIX MOJIENIEH, COOPY>KEHUI U MEXaHHU3MOB;

— KOMITBIOTEPHYIO CPEJy, BKIIFOUAIOLIYIO B ce0s rpaMuecKHii SI3bIK MPOrpaMMHUPOBAHUS;

—  BUJBI IOJIBUKHBIX M HETIOABIKHBIX COSMHEHUI B KOHCTPYKTOPE; OCHOBHBIE TPUEMBI
KOHCTPYHMPOBaHHUS pOOOTOB;

— KOHCTPYKTHUBHBIE OCOOCHHOCTH Pa3JIUYHBIX POOOTOB;

— TOPSI0K CO3JIaHUS aJITOPUTMA IPOTPaMMBI, IEUCTBHUS POOOTOTEXHUYECKHUX CPEJICTB;

— Kak HCIIOJIb30BaTh CO3/IaHHBIE TPOrPaMMBI;

— CcaMOCTOSITEIbHOPEIIaThTeXHUYECKUEe3aJaurBIIpOIIecCe

— KOHCTPYUpPOBaHHUS POOOTOB (IUIAHMPOBAHHE MPEICTOSIIUX JIEHCTBUN, CaMOKOHTPOIb,
MPUMEHSTH TOJTYYCHHBIC 3HAHUS, IPUEMBI U OIBIT KOHCTPYUPOBAHUS C UCTIOIB30BAHUEM
CHEIHAIbHBIX JIEMEHTOB, U APYTUX OOBEKTOB U T.11.);

— cO03[aBaTh peaJIbHO JICHCTBYIOIINE MOJIEIHN POOOTOB NP MOMOILH CIIEHUATbHBIX
3JIEMEHTOB MO pa3pabOTaHHOM cxeMme, 0 COOCTBEHHOMY 3aMbICTY;

— co3JaBaTh MIPOTPAMMBI Ha KOMIIBIOTEPE AJISL PA3IUYHBIX POOOTOB;

— KOPPEKTUPOBATH MPOTPAMMBI IIPH HEOOXOAUMOCTH.

Ymers:

— TpUHHAMATh UM HaMeuyaTh Y4eOHYIO 3a/1auy, €€ KOHEUHYIO I1eJIb;

— MPOBOJUTH COOPKY POOOTOTEXHUUYECKUX CPENICTB, ¢ mpuMmenenueM LEGO
KOHCTPYKTOPOB;

— €O037aBaTh MPOTPAMMBI UII POOOTOTEXHHUECKUX CPEJICTB;

— TIPOTHO3UPOBATH PE3YIBTATHI PAOOTHL;

— IUTAaHUPOBATH X0/ BHITIOJTHEHUS 3aJaHHS;

— palMOHAIILHO BBIMIOIHATH 33aHHE;

— PYKOBOJUTH pabOTOM TPYIIIBI MIIA KOJUIEKTHBA;

— BBICKA3bIBAaThCSl YCTHO B BUJIE COOOLICHUS WU JI0KIIAJIa;

— BBICKa3bIBaThCsl YCTHO B BUJIE€ PELICH3MH OTBETA TOBAPHILIA;

— TPENCTABIIATH OJHY U TY K€ HHPOPMALIUIO PA3TUIHBIMU CIIOCOOAMH.

MexaHu3M OTCJIeKMBAHUS Pe3yJIbTATOB:
—  OJIMMIIAA/IbI;
— COpPEBHOBAHUS;
— y4eOHO-HCCIIeI0BaTeNhCKIE KOH(EPEHIINH;
—  TIPOCKTHI,
— TIOATOTOBKA PEKJIAMHBIX OYKJIETOB O MPOJIeTaHHOMN padoTe;
—  OT3BIBHI IIPEMOaBATENS U POJIUTENCH YICHUKOB Ha CalTe IITKOJIBI.

2.3.®@opMbI aTTECTALMH

[Ipenmosnaraercs MpoBepKa YCBOCHHS MaTepralia B (popMe OTKPHITHIX YPOKOB, yJacTHE B
KOHKYypcax (IITKOJIBLHOTO, TOPOJCKOT0, PECITyOTUKAHCKOTO YPOBHS).

HpI/I OLCHUBAHHWU UTOIOBOT'O MPOCKTA CICAYET 06pa1uaTL BHUMAHHEC HA TaAKHUEC 3JICMCHTHI
MPOEKTA, KaK:
—  TEXHHYECKYIO CJIOKHOCTb;
— TPaKTHYECKYIO 3HAYMMOCTH IMPOEKTA.

[ToMrMO COOCTBEHHO MPOEKTA CIEAYET OICHUBATH YMEHHS TPYIIIOBOM pabOThl. Y MEHHE
OpraHHU30BbIBATH PA0OTY B IPYIIIE CIEAYET OLIEHUBATH I10:



HAINYHIO U GYHKIMOHAIBHOCTH Pa3/ieIeHUs! 00s3aHHOCTEH;
MH(GOPMHUPOBAHHOCTH T'PYIIIIBI O Pe3yNbTaTax paboThl;
BKJIQ/Ty K@XJIOTO WICHA TPYTIIIHL.

2.4.Cniucok JIMTepaTypsbl

CnmcoK JJuTepaTyphl /s Me1arora
1) Texuomnorus u pusuka. Kuura mus yaurens, LEGO Educational

2) IlepBopobor LEGO® WeDo™ (LEGO Education WeDo), 2009, The LEGO Group.

CHMCOK JIMTEepPATYPhI s yYaIIUXCH
LEGO®. Knura urp. OxxuBu cBou mojenu! Jlunkosuir [{. Dxkcmo, 2014

®usnueckue sxcriepuMeHTh 1 onbITel ¢ LEGO MINDSTORMS Education EV3
Kopsirun A., CmonsaukoBa H., JIMK IIpecc, 2020

bonbas kaura noe3oB LEGO. PykoBoACTBO 10 CO3/IaHUIO PEATUCTUYHBIX MOJIEIeH
Marrec X., 2020

Koncrpyupyem po6otos Ha LEGO® MINDSTORMS® Education EV3. Motobaiik ,
Tapamara B., Kpacubix A., Canaxosa A., Jlaboparopus 3Hanuii, 2018

Wucrpykuun xk Habopam LEGO, 2020

HNHuTepHeT-pecypcsl

1) https://education.lego.com/ru-ru/downloads

2) Robot Virtual Worlds — BuptyanbHbie MUPBI pOOOTOB.

3) Mind-storms.com — caiit, nocBsimgnneii poboram LEGO Mindstorms.

4) Buaeoypoku 1o nporpamupoBatnuio podoros LEGO Mindstorms EV3.

5) www.prorobot.ru — caiit nmpo po60ToB 1 pOOOTOTEXHHUKY.

6) Poobomnardopma Robbo (Scratchduino) — mporpammuposatnue Arduino-po6oToB
Ha Scratch.

7) 3aHumarenbHas poOOTOTEXHHUKA — BCE O poOOTaxX AJIsl ACTEH, POIUTEINICH, YUUTEIeH.

8) Koncrpykrop TPUK st poOOTOTEXHUYECKOTO TBOPUYECTBA.

9) TPUK-Cryaus — cpena nporpaMMHPOBAHUS PEATbHBIX U BUPTYaIbHBIX POOOTOB.

10) O6pazoBarenbHas poOOTOTEXHUKA HA TOJIBITTHHCKOM BUKH-TIOpTAJIE.

11)  https://kpolyakov.spb.ru/school/robotics/robotics.htm


https://www.chitai-gorod.ru/books/authors/lipkovits_d/
https://www.chitai-gorod.ru/books/authors/koryagin_a_smolnikova_n/
https://www.chitai-gorod.ru/books/publishers/dmk_press/
https://www.chitai-gorod.ru/books/authors/mattes_kh/
https://www.chitai-gorod.ru/search/result/?q=%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D1%80%D1%83%D0%B8%D1%80%D1%83%D0%B5%D0%BC%20%D1%80%D0%BE%D0%B1%D0%BE%D1%82%D0%BE%D0%B2%20%D0%BD%D0%B0%20LEGO%C2%AE%20MINDSTORMS%C2%AE%20Education%20EV3.%20%D0%9C%D0%BE%D1%82%D0%BE%D0%B1%D0%B0%D0%B9%D0%BA&type=name
https://www.chitai-gorod.ru/search/result/?q=%D0%A2%D0%B0%D1%80%D0%B0%D0%BF%D0%B0%D1%82%D0%B0%20%D0%92.%2C%20%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D1%8B%D1%85%20%D0%90.%2C%20%D0%A1%D0%B0%D0%BB%D0%B0%D1%85%D0%BE%D0%B2%D0%B0%20%D0%90.&type=author
https://education.lego.com/ru-ru/downloads
http://robotvirtualworlds.com/virtualbrick/
https://sites.google.com/site/gask3t/
http://www.wafflesrobotics.com/fll/fll-resources/
http://www.prorobot.ru/
http://robbo.ru/
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D1%80%D0%B5%D1%82%D1%87_(%D1%8F%D0%B7%D1%8B%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F)
http://edurobots.ru/
http://www.trikset.com/
http://blog.trikset.com/p/trik-studio.html
http://wiki.tgl.net.ru/index.php/%D0%9E%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%80%D0%BE%D0%B1%D0%BE%D1%82%D0%BE%D1%82%D0%B5%D1%85%D0%BD%D0%B8%D0%BA%D0%B0
https://kpolyakov.spb.ru/school/robotics/robotics.htm
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