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1.1. IosicHUTEIBHAS 3aIMCKA

PabGouass mnporpamma kpyxka «QOOpa3oBaresibHasi POOOTOTEXHHKA» COCTABJICHA B
COOTBETCTBMM  C  OCHOBHBIMH  TOJIOKCHHAMH  DenepaibHOr0  roCyAapCTBEHHOTO
00pa3oBaTeIbHOTO CTaHAapTa 0OCHOBHOTO 0ob1ero oopazoanus (PI'OC OOO0); TpeboBaHUAMH K
pe3yibTataM ~ OCBOCHHSI ~ OCHOBHOM  00pa3oBaTeNbHOW  MPOrpaMMbl  (JIMYHOCTHBIM,
MeTanpeAMETHbIM, MNPEIMETHBIM); OCHOBHBIMH MOAXOJaMH K Pa3BUTHUI0O U (POPMHUPOBAHUIO
YHUBEpPCATbHBIX Y4eOHBIX nercTBuil (YY) st ocHOBHOTO 0o6miero oopazosanusi, [IpumepHoii
OCHOBHO# oOpa3zoBarenbHOU mporpammbl OY u Ha ocHoBaHMM npuka3a Ne 1577 ot 31 nekaOps
2015 . Muno6pnayku Poccum «O BHeceHHMHM M3MEHEHUH B (heaepalibHBIA TOCyIapCTBEHHBIN
o0Opa3oBareibHBIA CTaHIAPT OCHOBHOTO 0O0IIEro o0pa3oBaHUs, YTBEPKICHHBIA MPHUKA30M
MunucrepcTBa 00pa3zoBaHus U Hayku poccuiickoid @eneparu ot 17 nexadps 2010 . Ne 1897».

Peanuzanus nporpammbl ocyuectBisiercss Ha 0aze LlenTpa oOpasoBaHus HUGPOBOro u
rymaautapaoro npoduieii «Touka pocTa», CO3JAHHOTO B IENAX PAa3BUTUS W pealTU3aIiH
OCHOBHBIX M  JIONOJHUTENBHBIX  00meoOpa3oBarelbHBIX  IporpamMm  LU(pPOBOrO,
€CTECTBEHHOHAYYHOTO W TYMaHUTapHOTo mnpoduiieii, GpopMupoBaHHS COLMATBHON KYJIBTYPHI,
MPOEKTHON JEsITeNbHOCTH, HANpaBICHHONM HE TOJBKO HA pacHIMpEeHUE MO3HABATEIbHBIX
UHTEPECOB  IIKOJIBHUKOB, HO ¥ Ha CTUMYJIHPOBAaHHE AaKTUBHOCTH, WHHUIMATHBBI U
HCCJIEJIOBATENBbCKOM 1eATeNbHOCTH 00yYarOIIIXC .

Hcnonp3oBanue JIero-KOHCTPYKTOPOB BO BHEYPOYHOH JEATEIBHOCTH ITOBBIIIAET
MOTHBALIUIO YYalIUXCS K OOY4YEHUIO, T.K. IPU ITOM TPeOYyIOTCS 3HAHMS MPAKTHUYECKH U3 BCEX
y4eOHBIX IMCUUIUIMH OT HWCKYCCTB M HMCTOPHHM 1O MareMarWKH W E€CTECTBEHHBIX HayK.
MesxnpenMeTHbIe 3aHATHS OMUPAIOTCS Ha €CTECTBEHHBIN MHTEPEC K pa3paboTke U MOCTPOiiKe
pa3nuuHbIX Mexanu3MoB. OnHoBpemeHHO 3aHATHS JIEI'O kak Hemb3s JIydilne NOAXOAAT IS
U3yUYeHHMs] OCHOB aJTOPUTMHU3ALMM W TporpaMmupoBaHus. M3yudas MmpocTbleé MeXaHU3MBI,
pebsara yuarcs paborarb pykamu (pa3BUTHE MEJIKHMX M TOYHBIX JBM)KEHUH), pa3BHUBAIOT
AJIEMEHTAPHOE KOHCTPYKTOPCKOE MBIIIICHNE, (DaHTa3uio, M3y4aloT NPUHIMIIBI PabOTHI
MHOTHX MEXaHHU3MOB.

[Tporpamma paccunTana Ha 0Oy4aroIMXCs, HAUMHAIOIIUX 3aHUMAThCSI pOOOTOTEXHUKOM, Ha
34 4. (1 gac B Hexemo). [IpogomkuTensHOCTh ogHOTO 3aHATUs — 40 MuH. Bo3pacTHas rpymma
y4aluxcsl, Ha KOTOPBIX OpUEHTHPOBaHbI 3ansaTust — 11-13 et (5-7 kmaccsr).

1.2. Iesn u 325241 NPOrPaMMBblI
Kpyxok nMeeT HayYHO-TeXHUYeCKYI0 HAIIPABJIEHHOCTH
Heab nporpammel:

— c¢opMHpOBaTh JIMYHOCTh YYAIErocsi, COCOOHOTO CaMOCTOSITEIbHO CTaBUTh y4yeOHBIE
LEJIN U IPOCKTUPOBATH ITYTH UX peanmaunn;

— H3yYeHHe U cOOpKa MAllluH U YCTPONCTB;

— HccleoBaHie MalllH, B KOTOPBIX €CTh MOTOD;

— H3Yy4YECHME DHEPTUH BETPA U U3TOTOBJIEHUE YCTPOMCTB JUIsl HAKOIUIEHUS U MCIIOJIb30BAHUS
3TOU 3HEPIuH;

— H3yYeHHe 3yOuaThIX nepeaad U MeXaHHU3MOB.

3agayu nporpaMmabi:
Oo0pa3soBare/ibHbIE:
— U3y4YeHHE OCHOB pOOOTOTEXHUKHU C MPUMEHEHHEM IPOTrPaMMHUPYEMbIX YCTPOMCTB;
— Hay4YUTh YUTATh 3JI€MEHTapHbIE CXEMbI, a TAK)KE COOMPaTh MOAEIH IO MPeTIOKEHHBIM
CXeMaM M UHCTPYKLHM;

Pa3zsuBaromue:
—  pa3BuBaTh 00Opa3HOE MBINLICHHUE, KOHCTPYKTOPCKUE CIIOCOOHOCTH yUaITUXCS;
—  pa3BUBaTh YMEHHE JIOBECTU PEIICHHE 3a7a4l OT IPOCKTa A0 paboTaroIe MOIeIu;



— pa3BuBaTh MNPOAYKTHBHYIO KOHCTPYKTOPCKYIO JAEATEIBHOCTb: OOECIEUUTh OCBOCHHE
yYalIUMHCSlT OCHOBHBIX IHPUEMOB COOPKM M HPOrpaMMHPOBAHUS POOOTOTEXHUYECKHUX
CPEICTB;

— pa3BuUBaTb YMEHME IIOCTAHOBKM TEXHMUYECKOM 3ajaud, coOMpaTh M M3y4aTb HYXKHYIO
WHPOPMALIMIO, HAXOAWTh KOHKPETHOE peIIeHHEe 3aJadd M OCYIIECTBIATH CBOM
TBOPYECKUHN 3aMBICEIL.

BocnurarenbHblie:
— BOCHHTATh YMEHHE pa0OTaTh B KOJUICKTHBE C YYETOM JIMYHOCTHBIX KaueCTB yJaluxcs,
MICUXOJIOTUYECKUX U BO3PACTHBIX OCOOCHHOCTEH;
— BOCIHTATH TPYAOTIO0HNE U YBAKUTEIHLHOE OTHOIICHUS K MHTEILIEKTYaTbHOMY TPYY;
— (dopMUPOBaTh y YUAIIUXCS MOTHBAIIMH K 3JI0POBOMY 00pa3y KHU3HU;

JTanbl NPoBe/leHUs 3aHATHS:
YcraHoBieHHe B3aMMOCBA3CH.
3aHATHE HAYMHACTCSI C KPAaTKOrO OOBSCHEHHs TpeIHa3HaueHWss W (QYHKIUH Mojuened u
MHTEPaKTUBHBIX TpeHakepoB. Ilpu 3ToM ydamumcs nokasbiBaeTcs HEOOJBIION BUIAECOPOJIUK O
peanbHOM MexaHm3Mme (ero anamoroM Oymet JIETO®-moneins), KOTOpbIii CHAOXKEeH JTAKOHHYIHBIMH
cyOTuTpaMu ¢ 100aBIeHNEM KOMMEHTAPHEB 10 JaHHOM TeMe.
KoncTpyupoBanue. VYuamuecs 1O HWHCTPYKIHSM COOMPAIOT MOJEIH, B
KOTOPBIX 3aJI0’KEHbl KOHLIENIIIMM OCHOBHBIX Pa3lesioB oOyueHus. Pebsrta momydaroT moje3Hble
COBETHI M TMOJICKAa3KH, KaK MPOBECTH HCIBITAHUS MOJENH M yOeIuThCs, 4TO OHa coOpaHa U
paboTaeT npaBUIIBHO.
Peduiexcusi. B mporecce mccnenoBaHus, ydamuyecs OOAYMBIBAIOT, YTO OHH
JIOJDKHBl CKOHCTPYHPOBAaTh U KakKUX pe3yjibTaroB JOCTHYb; MPU ITOM YyIIyOnseTcs Hux
MOHMMAaHNE MPHUOOpEeTeHHOro omnbiTa. OHKU 00CYKIAIOT MPOEKT U BOIUIOLIAIOT CBOU WJEU Ha
npaktuke. [lepen kaxpIM 3aHATHEM peOsTa IOJKHBI BHICKAa3aTh CBOU MPEITOIOKEHHS O TOM,
YTO y HHUX JOJDKHO IONYyYUThCSA, a B KOHIIE — 3alUCaThb pe3yJbTaTbl. YUHUTEIb MOXKET
NPEJIOKUTh yJyalluMCsl CAearh MPEe3eHTAlMI0 U MPEeICTaBUTh BCE 3Tambl CBOCH palboThl €
HEoOXOAUMBIMU TOsicHEHUsIMH. [lpeuiaraemple ydamumcsi BOIPOCHI CIOCOOCTBYIOT TOMY,
4yTOObl OHHU BBICKAa3bIBAJIM CBOU MPEINOJIOKEHHUS (J1aBaly TpeiBapUTENbHbIE OLEHKH),
INPUBOAMIIN JIOTHYECKHE OOOCHOBAaHUS W JOBOAMIIM JO KOHIIA Ba)KHbIE MCCIENIOBaHHUSA. DTU
BONPOCHl JOJDKHBI TaKXE HABOAWTH YYEHUKOB HA Pa3MBIIUICHHS O TOM, HaJ 4YE€M OHHU
paboTanu 0 CUX MOp U KaKhe HOBBIC MJIEW MOXKHO BBIIBUHYTH JUISl peIlIeHus 3afa4u. JTo, B
CBOIO OY€pelb, JAET YUUTENI0 BO3MOXKHOCTh OIIEHHWBATh Y4eOHBbIE JOCTHXKEHHUS KaXJIOro
YYEHUKa.
Pa3zsutue. [Ipennaraiorcs myTd U crocoObl MPOJOIDKEHHUS UCCIEIOBAaHUN Ha
OCHOBE TOJIYYEHHBIX pPEe3yJbTaroB. Yuamuecss OyayT 3KCIIEpUMEHTHpOBaTh, pa3paldaTbiBaTh
MOJENINA C HOBBIMM BO3MOXKHOCTSIMHM, a TaKXe pa3BUBaThb CBOM MJEU IPHUMEHUTENIBHO K
peaIbHBIM MalllMHAM M MEXaHH3MaM.
PaGoune 6gankm yuyammxes. Cruenys ykasaHusM B OnaHkax, pedsta OyayT
BBICKa3bIBaTh CBOU TPEAMNOJIOKEHUS, MPOBOAUTH HUCHBITAHUS M U3MEPEHHUs, 3alHChIBaTh
NOJYYEeHHBIE Ppe3yJabTaTbl, MOAM(PUIMPOBATH M CPAaBHUBATb MOJAEIM U JI€NaTh BbBIBOJBI.
Yuutenp MOXET MPEAoKUTh y4allUMCSl CpaBHUTH cBoM PaOoume OnaHKM M MONEIUTHCS C
TOBAapHILAMH pPE3yJbTaTaMM, OOCYIUTH pa3JIUYHbIE AacleKThl, HAIpPUMEpP, JOCTOBEPHOCTD
pe3ybTaTOB MCHBITAHUN WM MX BO3MOXKHOW BapuUaTHMBHOCTU. B KOHIE KaXKIOro 3aHATHUS
yyaluMcs mpeasaraercs NpuayMarb U M300pa3uTh YCTPOMCTBO, BOIUIONIAIOIIEE OCHOBHBIC
HOPUHIUNBI TEMBbl, KOTOPYIO OHH TOJBKO YTO HPOXOAMIH. DTO MOXET OBbITh BBIIOJIHEHO B
KauecTBE MPOEKTHOM pabOTHI WM JIOMAIIHETo 331aHusi. Paboune O1aHKK MOMOTAIOT YYUTEIIO
OLIEHUBATh YPOBEHb KaXKJOI'0 YYaIEerocs.



TBopueckue 3aganus. llenp >THX 3aHATUNH — OPUEHTUPOBATH yYaIIUXCsS Ha
pa3paboOTKy CBOMX COOCTBEHHBIX PELICHMH pEAJIbHBIX 3a]ad, NPUYEeM PEIIUTh 3TH 3aJa4H
MO>KHO Pa3HbIMH CIIOCOOAMHU.

OrinunresbHasi oco0eHHOCTh. [IporpamMma OcHOBaHa Ha IIEIAarorMYeCKOM
ONbITE aBTOpOB-cocTaBuTeneil. Jlig peamuzanuu OPOrpaMMbl  HCIHOJB3YETCS  METO
muddepeHIMpoBaHHOTO  O0y4YEHHUs, OCHOBAaHHBI HAa TNPUHOUIAX T[PEEMCTBEHHOCTH.
OcBoeHne TporpaMMbl MPOUCXOAUT B OCHOBHOM B MpOIECCe MPAKTHUECKOW TBOPUECKOM
nesTenbHOCTH. OCOOCHHOCTBIO JAHHOW MPOTPaMMBI SIBISETCS HMHTETpalus MPOBEPEHHBIX
METOJIMK OCBOCHHS 0Aa30BBIX MOHATHN POOOTOTEXHHKH C TOMOIIBI0 KOHCTPYKTOpoB LEGO n
aBropckoii meronuku [lomskoBa K.IO. Ilpu orcyrctBum koHcTpykTopoB LEGO pabouas
mporpaMma MOXeT ObITh COKpaleHa 10 1 moayroaus.

Ha caiite aBTrOpa mpezicTaBieHbl pa3paboTaHHbIe TpeHaXEPH! s mporpammuposanus LEGO-
po6otoB u miaarel Arduino. Jlist yrnpasieHus podoTaMi B TPEHaXEPAX HCIOJIb3YETCsS MPOCTON
SI3BIK MIPOTPAMMHUPOBAHMsSI, KOTOPBIA mony4mi padbouee Ha3Banue SIROP. Kak u3BectHo, ecTh
IBa croco0a ympaBieHHs] — HEMOCPEICTBEHHOE YIpaBieHHUe (C MyJibTa) W yMOpaBiIeHHE IO
IporpaMMe, 3apaHee 3allMCaHHOM B MaMAThb YCTPOMCTBA. OTOT TpEeHaXEpP MO3BOJSET
MO3HAKOMUTHCS C HETTOCPECTBEHHBIM YIIPABICHUEM.
Taxkum 00pa3oM, B KauecTBE cOCOO0B OPraHM3alMM BHEY4eOHOH NMPOEeKTHOI HAay4YHO-
NMO3HABATEIbLHOM AeATeJIbHOCTH 00yYaronierocsi MOXKHO BbIICTHUTh:
— BBINOJIHEHHWE HAyYHO-TIO3HABATEIbHBIX M TBOPUYECKUX MPOEKTOB MEXKIUCIUILIMHAPHOTO
Xapakrepa;
— pabota Ha/ BHIIOJIHEHHEM IPOEKTOB B TPyIIIaXx.

1.3. YciioBue peasu3anuy NporpaMMbl
VYenoBus peanuzalnuy NporpamMMbl: THMHA3Ms MIPEIOCTaBIIeT HE0OX0AUMOe 000pyAOBaHUE U
mporpaMMHOE OOecreueHne, KOTOPOe OJKCILTyaTUpyeTcsl B TeUueHWH ropaa. Peanmmsainus 3amad
OyzmeT CcrmocoOCTBOBaTh JajbHEHIIEMy (OPMHUPOBAHMIO B3IVIsiJa TUMHA3UCTOB Ha MM,
PAcCKpBITUIO POJM HHPOPMATUKU B (POPMHUPOBAHUU ECTECTBEHHOHAYYHOW KapTHHBI MUDA,
PAa3BUTHUIO MBIIJICHHA, B TOM YHCIIC q)OpMI/IpOBaHI/IIO AJITOPUTMHUYCCKOTO CTHJISA MBILNIJICHUA,
MOJITOTOBKE YUYEHUKOB K KU3HU B HH()OPMAITMOHHOM O0IIIECTBE.


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

Pazjnen 2. Kommiekce opraHn3auMOHHO-TIEIArOTHYeCKUX YCJI0BU

2.1. Kanennapuslii ydeOHblii rpadpuk

Ne Tema ypoka Conepxanue Marepua Koun-Bo YYI
1 4acoB
= | £
2 2|
2 8| E
=
Pomuku, | 1| 1 PeryasiTuBHBIE: KOHTPOJIb,
Yro takoe pobotsi? | dotorpa OLICHKa, IeJIeTIoIaraHue.
Brobrit. Llema i UYro ymerot aenars | Guu u KommyHuKaTHUBHBIE
3aauH Kypea. poOOTHI? MYJIBTUM [TnanupoBanue yueOHOro
OGeyeHe PoGoTsI B KuHO. enua. COTPYAHUYECTBA C
1 pAGOTHI Ha Bunel po6oToB. YUHUTEJIEM U CBEPCTHUKAMH,
TeKy it Koncrpykuun IMOCTAHOBKA BOIIPOCOB
yUeGHBIH rO. poboToB H03HaBaTeJILHULIe: pabora
Tpaswia Th ¢ uapopmanuein
[TpuntMnI paboTh 1] 1 PeryasiTuBHbIe:
poOoOTOB B IJIAaHUPOBAHUE, KOHTPOJIb,
MHTEPaKTUBHBIX KOppEeKLHs.
Po6OTE B TpEeHaxepax KoMmyHukaTuBHbBIE:
2 TpeHaxepax MIOCTaHOBKA BOIPOCOB
Ilo3HaBare/bHBIC:
JIOTHYECKUE IeHCTBUS,
pabora ¢ unpopmariuei
SA3pik SIROP. IMamsitka | 1 | 1 PeryasituBHbIC:
Onwucanue u 10 SI3BIKY TUTAHUPOBaHHE, KOHTPOJIb,
CTPYKTYpa sI3bIKa KOppEeKLHs.
KomMyHuKaTHBHBIE:
3 A3k SIROP MIOCTaHOBKA BOIIPOCOB
IHo3HaBaresbHBIC:
JIOTHYECKHUe JIeHCTBUA,
pabora ¢ unpopmarmei,




SAzbik SIROP. [TamsaTka 0,5 | 0,5 | PeryasiTuBHbBIE:
OcHoBHbIE IO SI3BIKY IJTAHUPOBAHKE, KOHTPOJIb
KOMaH/IbI, KoMMyHUKaTHBHBIE:
Omicanye s3eka | TEPEMEHHBIE, MIOCTaHOBKA BOIIPOCOB
yTIpaBIEHHS B BCTPOCHHBIC IMo3HaBaTe/ibHBIE:
TpeHaKepax byHKIIUN yMeHue paboTarhb ¢
uHpopmanuei,
CTPYKTYpPHUPOBATh 3HAHHUS
Croco0sbl 0,5 | 0,5 | PeryasiTuBHbIE:
YIpaBICHUSIMHI TUTAHUPOBAHKE, KOHTPOJIb
Crioco0ObI poboTamu. KoMmyHuKaTHBHBIE:
YIpaBICHUS Crioco0#b!I 3amucu MMOCTAaHOBKA BOIIPOCOB
poboTamu AJITOPUTMOB JIJIS Ilo3naBare/ibHbIE:
poboToB pabota ¢ nadopmaruei
3HAKOMCTBO C HuTepak 1 | PeryasiTuBHbBIE:
TPEHAXKEPOM THUBHBIN TUTAHUPOBAHKE, KOHTPOJIb,
TpeHaxe KOPPEKIHs, OLEHKA.
Tpenaxep p KoMMyHUKaTHUBHBIE:
«YIpARIICHUE C MOCTaHOBKA BOIIPOCOB
TyJbTa» Io3naBare/ibHbBIE:
JIOTUYECKHUE IeUCTBUA,
pabora ¢ undopmariuei
TpeHaxep WNHurepak 1 | PeryasiTuBHbIe:
«JIBr>xeHue ¢ TUBHBIN CaMOCTOSITEIBHO
JATYUKOM TpeHaxe KOHTPOJUPOBATh CBOE
OCBEIICHHOCTHY p BpeMs
[Ho3HaBareJbHbBIC:
JNEUCTBUSA TIOCTAHOBKH M
peleHust mpooduem:
[IpakTnueckas dhopmynupoBaHue
pabota npo0sIeMsl;
«/IBmxenmue ¢ CaMOCTOSITEIILHOE CO3TIaHHE
ATYUKOM crroco0oB
OCBECIIIEHHOCTH pelreHus pooIeM

TBOPYECKOTO U TIOUCKOBOTO
Xapakrepa
KommyHuKaTHBHBIC
[InanupoBanue yueOHOTrO
COTPYAHUYECTBA, BBIPAXKaTh
CBOU MBICITH B CO-
OTBETCTBUU C 3a7a4ei




Tpenaxep WNHurepak PeryasiTuBHbIE:
«JIBrxeHue ¢ THUBHBIN CaMOCTOSITEJIBHO
JATYUKOM TpeHaxe KOHTPOJIMPOBATH CBOE
OCBELIEHHOCTU» p. BpeMs
Paznuun Io3naBareJbHBIE:
bI€ JICUCTBHUSI TIOCTAHOBKH H
HU300pax eIICHUs TPOOIIeM:
[IpakTrnueckas p P P
eHUs bopmynrpoBaHue
pabora
" Tpacc pOOIIEMBI;
Pa3zpaboTka
8 CaMOCTOATENILHOE CO3JaHue
COOCTBEHHBIX
croco0oB
Tpacc i
" perieHus npobiem
TPEHAKEPOB
TBOPUYECKOTO M MOUCKOBOTO
XapakTepa
KomMMyHuKaTUBHBbIE
[TnanupoBanue yueOHOTrO
COTPYIHUYECTBA, BRIPAXKATH
CBOM MBICIH B CO-
OTBETCTBUHU C 3aJauei
Tpenaxep HNuTepax PeryasituBHbIe:
«JIBrxkeHue ¢ TUBHBIN IUIAHUPOBAHUE, KOHTPOJIb,
JIByMsl JaTYUKaMU | TPEHAXKeE KOPPEKIIMs, OLEHKA.
TpakTHueckas OCBEIIEHHOCTH» p KomMMyHuKaTuBHbBIE:
paGota yMeHue pabotarb B
9 «JIBr>xeHue ¢ KHOMaHﬂe
JTBYMST JIATIHKAMH 03HABaTelbHbIe:
OCBEMEHEOCTI JIOTHYECKHE NEACTBUA,
pabota ¢ uapopmanue,
dbopmupoBanue UK T-
KOMIETEHTHOCTH
Tpenaxep Nurtepax PeryasituBHbIE!
«JIBmxenue ¢ THUBHBIN CaMOCTOSITEJIBHO
JIByMsl JaTYUKaMHU | TPEHaXKE KOHTPOJIMPOBATH CBOE
OCBEILIEHHOCTU» p. BpeMs
Paznuun ITo3HaBare/ibHbBIE:
bI€ JIEUCTBUSL TIOCTAHOBKH U
n300pax eIIeHUS TTPOOIIeM:
IIpaxTnueckas P P P
eHUs dbopmynrpoBaHUE
paborta
" Tpacc poOIIEMBI;
Pazpabotka
10 CaMOCTOSITEIILHOE CO3/IaHKe
COOCTBEHHBIX
Croco6oB
Tpacc ajs
" pelieHus pobiem
TPEHaXEPOB
TBOPYECKOTO M MOUCKOBOTO
XapakTepa
KoMmMmyHuKaTHBHBIE

[TnaaupoBanue ydeOHOTO
COTPYIHUYECTBA, BRIPAKAThH
CBOU MBICJIN B CO-
OTBETCTBUH C 3aa4eh
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[IpakTuueckas
pabora
«JIBI>KEHHE C
TpeMs JaTYuKaMu
OCBEILIEHHOCTH

Tpenaxep
«JIBmxeHHe ¢
TpeMs JaTuuKamMu
OCBEIIEHHOCTH

WNHurepak
THUBHBIA
TpeHaxe

p

PeryasTuBHbIE:
IUIAHUPOBAHHUE, KOHTPOJIb,
KOPPEKLHs, OI[CHKA.
KoMMmyHUKATHBHbBIE:
YMEHHE paborarb B
KOMaH/Ie
ITo3naBare/ibHbBIE:
JIOTUYECKUE IeUCTBUSA,
pabota ¢ nnpopmaruei,
dbopmupoBanue UK T-
KOMIIETEHTHOCTH

12

[IpakTnueckas
pabora
"Pa3paborka
COOCTBEHHBIX
Tpacc s
TpeHaxxepoB"

Tpenaxep
«JIBukeHue ¢
TpeMs JaT4uKaMu
OCBEILICHHOCTI

Nurepax
THUBHBIN
TpEHaXe
p.
Paznuun
BIC
n300paxk
CHHUS
Tpacc

PeryasitTuBHbIe:
CaMOCTOSITEIILHO
KOHTPOJUPOBATh CBOE
BpeMs
IHo3HaBareJbHBIC:
JEUCTBUSA TIOCTAHOBKH M
pelieHus mpoonem:
bopmynupoBanue
po0JIeMBI,
CaMOCTOSITEJILHOE CO3/JaHHE
croco6oB
pelieHus pobiem
TBOPYECKOTO U TTOUCKOBOTO
Xapakrepa
KommyHukaTuBHbIe
[InanupoBanue yuyeOHOro
COTPYIHUYECTBA, BHIPAXKATh
CBOU MBICIIU B CO-
OTBETCTBHUU C 3a7a4e

13

[TpakTnueckas
pabota
«JlBrKeHue ¢
YETBIPHMS
JTaTYAKaMHI
OCBEILIEHHOCTH

Tpenaxep
«JIBuxkeHue ¢
YCTBIPbMA
JlaTYNKaMH1
OCBEILIEHHOCTW»

NHuTepak
TUBHBIN
TPEHAXE

p

PeryasituBHbIe:
IUIAaHUPOBaHUE, KOHTPOJIb,
KOppEKIHs, OLIEHKA.
KommyHukaTuBHbIC:
yMeHue paboTarb B
KOMaHJIe
Ilo3HaBaresbHBIC:
JIOTUYECKUE IEUCTBHUS,
pabora ¢ napopmarmei,
dbopmupoBanue UKT-
KOMITETEHTHOCTH




Tpenaxep WNHurepak PeryasiTuBHbIE:
«JIBrxeHue ¢ THUBHBIN CaMOCTOSITEJIBHO
YEeTHIPHMS TpeHaxe KOHTPOJIMPOBATH CBOE
JlaTYUKaMHU p. BpeMs
OCBELIECHHOCTH Paznuun Io3naBareJbHBIE:
bI€ JICUCTBHUSI TIOCTAHOBKH H
HU300pax eIICHUs TPOOIIeM:
[IpakTrnueckas p P P
eHUs bopmynrpoBaHue
pabora
" Tpacc pOOIIEMBI;
Pa3zpaboTka
14 I CaMOCTOSATEIILHOE CO37aHue
croco6oB
Tpacc i
IpeHaKepos” perieHus npobiem
TBOPUYECKOTO M MOUCKOBOTO
XapakTepa
KomMMyHuKaTUBHBbIE
[TnanupoBanue yueOHOTrO
COTPYIHUYECTBA, BRIPAXKATH
CBOM MBICIH B CO-
OTBETCTBUHU C 3aJauei
Tpenaxep HNuTepax PeryasituBHbIe:
«JIBrxkeHue ¢ TUBHBIN IUIAHUPOBAHUE, KOHTPOJIb,
JATYUKOM TpeHaxe KOPPEKIIMs, OLEHKA.
TpakTHueckas PACCTOSTHUSI» p KomMMyHuKaTuBHbBIE:
paGota yMeHue pabotarb B
15 | «/IBmwxeHue ¢ KOMaHJe
NATIHKOM [Ho3HaBareJbHbBIC:
PACCTOSHH JIOTUUECKHE IEHCTBHA,
pabota ¢ uapopmanue,
dbopmupoBanue UK T-
KOMIETEHTHOCTH
Tpenaxep Nurtepax PeryasituBHbIE!
«JIBmxenue ¢ THUBHBIN CaMOCTOSITEJIBHO
JATIUKOM TpeHaxe KOHTPOJIMPOBATH CBOE
PacCTOSTHUSI» p. BpeMs
Paznuun ITo3HaBare/ibHbBIE:
bI€ JIEUCTBUSL TIOCTAHOBKH U
n300pax eIIeHUS TTPOOIIeM:
IIpaxTnueckas P P P
eHUs dbopmynrpoBaHUE
paborta
" Tpacc poOIIEMBI;
Pazpabotka
16 COBCTBOHHBIX CaMOCTOATENIbHOE CO3JaHue
croco0oB
Tpacc ajs
TpeHarkepos” pelieHus pobiem
TBOPYECKOTO M MOUCKOBOTO
XapakTepa
KoMmMmyHuKaTHBHBIE

[TnaaupoBanue ydeOHOTO
COTPYIHUYECTBA, BRIPAKAThH
CBOU MBICJIN B CO-
OTBETCTBUH C 3aa4eh




Jleromsuan. O Pomukm, 1 PeryasitTuBHbIC:
koMmanuu Jlero. dororpa IUIAHUPOBAHKE, KOHTPOJIb,
[TyremecTtBue B buu u KOPPEKITHs, OI[CHKA.
ctpany Jlero. MYJIBTUM KoMmyHuKaTHBHBIE:
Jlero enua MMOCTAaHOBKA BOIIPOCOB
KOHCTPYKTOPBI Ilo3naBare/ibHbIE:
HNudopmarus 06 JIOTUYECKHE ICUCTBHS,
UMEIOIINXCS pabora ¢ nndopmaruei
17 | Komnaunus JIE['O | koHCTpyKTOpax
kommaaum JIET'O,
ux
(GYHKIIMOHATBHOM
HA3HAYCHUU U
OTJIMYUH,
JIEMOHCTpAITHS
UMEIOLTUXCS Yy HAC
Ha0OpOB.
3HAKOMHUMCH C [Ipezent 0,5 | 0,5 | PeryasituBHbIE:
HabopoMLEGOedu | amus TUTAHUPOBAHHUE, KOHTPOJIb
KoHCTPYKTODHI cation 9686.4ro KoMMmyHuUKaTHUBHBbIE:
18 JETO HE00X0IMMO 3HATh MMOCTaHOBKA BOIIPOCOB
nepe; HadaioM Ilo3naBare/ibHbIE:
paboThlI. yMeHHe paboTarh ¢
nHpopmaruei,
CobGupaem monens | [Tocobue 1 | cTpyKTypupOBaTh 3HAHUS
19 Ha60p_LEGO «ABTOMOOUIIBY» IS
education 9686 cOopkH
MOJIENH
HaGop CobGupaem monens | [Tocobue 1
20 | «LEGOeducation | € Berpanas AU
9636 MEJTbHULIAY. cOopku
MOJIENH
Habop CobGupaem monens | [Tocobue 1
21 | «LEGOeducation «Y6opodmas A
9636 MaIInHa. cOopku
MOJIENH
HaGop CO6I/IpileM anz[em, ITocobue 1
22 | «(LEGOeducation ;2;3;’3;?“ fggpm
9686 MOJIENH
HaGop Cob6upaem monens | [Tocobue 1
23 | «LEGOeducation «MasrHmio J:gngH
9686 MOJIENH
HaGop JeMmoHcTparus [Tocobue 1
24 | «LEGOeducation MOZICATH N AT
9686 «ITogbemHbIi cOopKu
KpaH» MOJIEIH
HaGop JlemoHcTparnms [Tocobue
25 | «LEGOeducation MOZICITH U
9686 « Cobauka» cOopKu

MO




JemoHCTpanus [Tocobue
Ha6op «LEGO Mozaenu «JIynoxomy | mist
26 .
education 9686 cOopkH
MOZCITH
Br160op TeMEl. 0,5 | 0,5 | PeryasiTUBHbBIE:
AKTyalbHOCTh CaMOCTOSTEIIBHO
BBEIOPAHHOM TEMBI. KOHTPOJIUPOBATH CBOE
ITocranoBka BpeMs
POOJIEMBI. KoMMmyHuUKaTUBHBIE
BripaboTtka [TnanupoBanue y4eOHOTO
rumnoressl. Llens COTPYIHHYECTBA C
MPOEKTa. 3a/1aun YYHUTEJIEM U CBEpCTHUKAMHU
npoekra. Jlenenue —
97 Ha60p_ «LEGO Ha OTIpE/ICIICHHE TICIIH,
education 9686 IPYIIIBLIOAPOOHOE (GYHKIMH YIaCTHUKOB,
OMHCaHUe OyIyIINX coco0oB
Mojenein B3aHMMOJICHCTBHS,
MMOCTaHOBKA BOIIPOCOB
ITo3naBarenbHbBIE:
JIOTUYCCKHUE ACHCTBUS,
pabota ¢ napopmaruei,
dbopmupoBanue UK T-
KOMIICTCHTHOCTH.
Pacnipenenenue 1 | PeryasituBHbIE:
00s13aHHOCTEH B CaMOCTOSITEJIBHO
rpynme. Y TOYHsIieM KOHTPOJIUPOBATh CBOE
napaMeTpsl BpeMs
MPOCKTA. IMo3naBaTe/bHbIE:
JlomomHsieM ero BBIJICIICHHE u
28 Pa6ora Hax CXEeMaMH, dbopMyIHpoBaHUE MMO3HABA-
TIPOCKTaMH YCIIOBHBIMH TEJTLHOH 11eIIH;
YepTeKAMH, IOUCK W BBIJICIICHHE
JI00aBIIsIeM HEOOXOIUMOM
OIUCATENIbHYIO uH(popMauu

4acCThb.




KonctpyupoBanue PerynsiTuBHbIE!
cBoero poOora. CaMOCTOSITENIEHO
. UcnbiTanue KOHTPOJINPOBATH CBOE
poborta. BpeMs
BrisiBnenue Io3naBareJbHBIE:
IUTFOCOB U NEHCTBUSL TIOCTAHOBKH H
MHUHYCOB. pelieHus mpoodem:
dhopmyupoBaHue
po0IeMBl;
CaMOCTOSITENIbHOE
Pabora Hax
29 co3JaHue CrocoboB
MIPOEKTaMHU
perieHus pobiem
TBOPYECKOTO M MOUCKOBOTO
Xapakrepa
KoMmyHuKkaTuBHBIE
[InanupoBanue y4eOHOTO
COTPYAHUYECTBA,
BBIpQ)XaTh CBOM MBICIH B
COOTBETCTBHH C 3a/la4aMHU.
KoncrpyupoBanue PeryasituBHbIe:
cBOEro pobora. IUIAHUPOBAHHUE, KOHTPOJb,
OGHoBIsIEM KOPPEKIIHs, OLIEHKA.
napameTphbl KomMMmyHukaTuBHbBIE:
PaGora Ha 00BEKTOB. yMEHHE paboTarb B
30 KOMaHjie
MIPOEKTaMH
Ilo3HaBaTe/bHBIE:
JIOTHYECKUe JIeHCTBUS,
pabora ¢ undopmaruei,
dbopmupoanue UKT-
KOMIIETEHTHOCTH.
OT160p PerynsiTuBHbIe:
UHPOPMAITUH JIIS yYMEHHUE
BBICTYTIJICHHUS. CTPYKTYypUpOBaTh 3HAHUS;
[TpesenTarnus. pednekcust cnocoboB U
ITonroroska k YCIIOBUM JEUCTBHS,
3alUTe MPOEKTa. KOHTPOJIb " OIICHKA
31 Pabora Hax [TpobHoe mpouecca M pe3yiabTaToB
MPOEKTaMH BBICTYIIJICHHE. IeSTeTbHOCTH,
KomMmyHukaruBHbIe:

yMEHUE paboTarb B
KOMaH/Ie
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1) - 1 | PeryasituBHbIe:
KOHTPOIIb, KOpPEKIIHs,
OLICHKA.
KoMMmyHUKATHBHBIE
BBIpaXXaTb CBOM MBICIH B
COOTBETCTBHM C 3a/lauaMu
u YCIIOBUSIMU
KOMMYHUKaIUU;

BJIa/IEHNE MOHOJIOIMYECKOU
u OUAJIOTUYECKON
dbopmamu peun

Pabora Hazg
MPOCKTaMH

33

1| - 1 | PeryasiTuBHbIE:
KOHTPOITb, KOPPEKIIHS,
OLICHKA.
KoMMmyHuUKaTUBHBIE
BBIpQ)XaTh CBOM MBICIH B
COOTBETCTBHH C 3aJlaqaMu
" YCIIOBHSIMU
KOMMYHUKAIUH;

BJIaJICHHE MOHOJIOTUYECKOU
u JIAAJIOTUYECKOM
dhopMamu peun

Pabora Haz
[IPOEKTaMH
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1 1 | PeryasituBHblIe:
KOHTPOJIb, KOppeKLus,
OLICHKA.
KoMmmyHukaTuBHbIe
BBIpaXaTb CBOM MBICIH B
3amura IpoeKTOB COOTBETCTBMM C 3aJadaMu
u YCIIOBUSIMU
KOMMYHUKAIUY;

BJIaJICHUE MOHOJIOTUYECKON
u IUaJIOTUYECKOM

dbopmamu peuu

2.2. Ilnanupyembie pe3yJibTaThbl
IIporno3upyemslii pe3yabrart. [1o okoHUaHUIO Kypca 00ydeHHs ydamuecs J0KHbL:
3Harh!
— mpaBuia 6e30macHoi paboTh;
— OCHOBHBIE KOMIIOHEHTHI KOHCTpYKTOpoB JIET'O;
— KOHCTPYKTHBHBIE OCOOCHHOCTH PA3JIMYHbIX MOJIETIeH, COOPYKEHUI 1 MEXaHU3MOB;
— KOMIIBIOTEPHYIO CPEy, BKJIIOYAOIIYIO B ce0s TpaguecKuii s13pIK MPOrpaMMHPOBAHUS;
—  BM/IbI TIO/IBWJKHBIX U HETIOJIBUYKHBIX COEUHEHUH B KOHCTPYKTOPE; OCHOBHBIE ITPHEMBI
KOHCTPYHpOBaHUs poOOTOB;
— KOHCTPYKTHBHbIE OCOOCHHOCTH Pa3IUYHBIX pOOOTOB;
— TOPSI0K CO3JaHMs AITOPUTMA MPOTPaMMBbl, IEHCTBHS pOOOTOTEXHUUECKUX CPE/CTB;
— KAaK MCIOJIb30BaTh CO3/1aHHbIE TPOTPAMMBI;
— CaMOCTOATENbHO pelllaTh TEXHUUECKHE 3a/1a4i B IIpoLiecce




KOHCTPYHpPOBaHUSI pOOOTOB (TUIAHUPOBAHHME NPEACTOSANIMX JEHCTBHIA, CAMOKOHTPOIIb,
NPUMEHSATH TOTY4YEeHHBIC 3HAHUS, IPUEMBI M OIBIT KOHCTPYWPOBAHUS C UCIOIb30BaHHUEM
CHEIHAJIbHBIX JIEMEHTOB, U IPYTUX OOBEKTOB U T.1.);
CO3/1aBaTh peajbHO ACHCTBYIOINE MOJIETH POOOTOB MPU MOMOIIH CIICIIUATBHBIX
SIIEMEHTOB IO pa3pabOTaHHOH cxeMe, M0 COOCTBEHHOMY 3aMBbICITY;
CO371aBaTh MPOTPaMMBbI Ha KOMITBIOTEPE JJISl Pa3IMYHBIX POOOTOB;
KOPPEKTUPOBATh MPOTPAMMBI IIPU HEOOXOTUMOCTH.
Ymersb:
MIPUHUMATh WM HaMeuyaTh Y4eOHYI0 3ajaqy, €€ KOHEUHYIO 11eTIb;
MIPOBOJUTH COOPKY POOOTOTEXHHUUECKUX CPEACTB, ¢ mpuMeHeHueM LEGO
KOHCTPYKTOPOB;
CO371aBaTh MPOTPAMMBI 1JIs1 POOOTOTEXHUYECKUX CPEICTB;
MIPOTHO3UPOBATh PE3YIbTAThl PA0OTHI;
IJTAHUPOBATH XOJI BHIMIOJHEHUS 33 JaHUS;
paIMOHATILHO BHITIOTHATH 33/1aHUE;
PYKOBOJUTH pabOTON TPYMIIbI MM KOJUIEKTHBA;
BBICKAa3bIBaTbCs YCTHO B BUE COOOIICHUS WU JIOKJIa/1a;
BBICKAa3bIBaTbCs YCTHO B BUJIE PEIICH3UN OTBETA TOBAPHILIA;
MPEICTABIATH OJHY U Ty e WH(POPMALIUIO PA3TUYHBIMU CIIOCOOAMH.

MexaHu3M OTCJIeKUBAHUS Pe3yJIbTAaTOB:
OJIUMIIHA/bL;
COpPEBHOBAHWS,
yueOHO-HCcCIe0BaTebCKIe KOHpEPeHIINH;
MIPOEKTHI;
MOJrOTOBKA PEKJIAMHBIX OYKJIETOB O MPOJIEIaHHOMN padoTe;
OT3bIBBI IIPEMNOaBaTeNs U pOAUTENIEeH YUCHUKOB HA CAWTE IIKOJbI.

2.3.MopMBbI aTTECTAIIUH
[Ipenmonaraercs MpoBepKa yCBOCHHUS Marepuaia B OpMe OTKPHITHIX YPOKOB, YUacTHE B

KOHKypcax (IIKOJIBHOT0, TOPOJCKOT0, PeCIyOINKaHCKOTO YPOBHS).

HpI/I OLICHUBAHUHN UTOTOBOI'O IMPOCKTA CICAYCT o6pan1aTL BHUMAHUEC HA TaKHEC DJICMCHTBI

IMPOCKTA, KAK:

TEXHUYECKYIO CI0KHOCTB;
MIPAKTUYECKYIO 3HAUUMOCTb IIPOEKTA.
[ToMrMO COOCTBEHHO MPOEKTa CIEAYET OLIEHWBATh YMEHUS TPYIIOBOM pabOThl. YMeEHUe

OpTaHHU30BbLIBATH pa60Ty B I'pyHIic CJICAYCT OLICHUBATD I10:

HAJIWYHIO U (YHKIMOHAIBHOCTH pa3/ieieHus: 00S3aHHOCTEH;
MH(GOPMHUPOBAHHOCTH TPYIIIBI O pe3yabTaTax padboThl;
BKJIQ/1y Ka)KIOTO YWiIeHa IPyIIIbL.

2.4.CriMcoK JMTepaTypsbl

Cnmcok JUTepaTyphl ISl MeIarora
1) Texuonorus u ¢pusuka. Kuura s yaurens, LEGO Educational

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



Cnucok 1uTeparypbl A/ y4aluXcst
. LEGO®. Knura urp. Oxxusu csou mojenu! Jlunkosun /. Dxcmo, 2014

. ®usnueckue sxcrepuMenThl ¥ onbIThl ¢ LEGO MINDSTORMS Education EV3
Kopsirun, JIMK, 2020

. bonbuas kaura noeznos LEGO. PykoBoACTBO 110 cO3aHUIO PEATUCTUUHBIX MOJIEIEH
Marrec, 2020

. Koncrpyupyem po6otoB Ha LEGO® MINDSTORMS® Education EV3. Moro6aiik ,
Tapamnara B., Kpacubix A., CaaxoBa A., Jlaboparopus 3nanuii, 2018

. MucTpykuuu k Habopam LEGO, 2020

HNurepHer-pecypcebl

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

2) Robot Virtual Worlds — BuptyasbHbie MEPBI pOOOTOB.

3) Mind-storms.com — caiit, mocssménnslii podoram LEGO Mindstorms.

4) Bupaeoypoku 1o nporpamupoBanuio poootoB LEGO Mindstorms EV3.

5) www.prorobot.ru — caiit 1po po60TOB U POOOTOTEXHHUKY.

6) PobGomaardopma Robbo (Scratchduino) — mporpammuposanue Arduino-po6oros
Ha Scratch.

7) 3aHuMarenbHas pOOOTOTEXHHKA — BCE O poOOTaX IS JAeTeH, pOAUTENEH, YUUTEIIEH.

8) Koucrpykrop TPUK asist poOOTOTEXHHYECKOTO TBOPUECTBRA.

9) TPUK-Cryaus — cpeia nporpaMMUAPOBAHUS pPeasIbHBIX M BUPTYaJIbHBIX POOOTOB.

10) O6pazoBarenbHas poOOTOTeXHHKA Ha TOIBITTHHCKOM BUKH-IIOPTAIE.

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


https://www.chitai-gorod.ru/books/authors/lipkovits_d/
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.,%20%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D1%8B%D1%85%20%D0%90.,%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

