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1.1. IosicHUTEJIBbHAA 3AIINCKA

PabGouass mporpamma kpyxkka «OOpa3oBarejibHasi  POOOTOTEXHUKA»
COCTaBJI€Ha B COOTBETCTBUM C OCHOBHBIMH TMOJIOKEHUSIMH DenepanbHOro
rocyIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa OCHOBHOTO 00IIero 00pa3oBaHus
(®1OC 0O00); TpeboBaHMAMH K pe3yiabTaraM OCBOCHHS  OCHOBHOM
o0Opa3oBaTeIbHONM MPOrpamMMbl (JJUYHOCTHBIM, METANpPEIMETHBIM, MPEIMETHBIM);
OCHOBHBIMH MOJXO/IAMH K Pa3BUTHIO U ()OPMHUPOBAHUIO YHUBEPCAIBHBIX YUEOHBIX
nevctuid (YY) aia ocHoBHOro obmiero oopasoBanusi, IIpumepHON OCHOBHOM
oOpazoBarenbHONM Tporpammbl OY u Ha ocHoBanuu mpukaza Ne 1577 or 31
nekabps 2015 . Muno6puayku Poccuu «O BHeceHUH U3MEHEHH B (heepanbHbIi
TOCyAapCTBEHHBIH 00pa30BaTEIbHBIN CTaHAAPT OCHOBHOTO OOIIero oOpa3oBaHUS,
YTBEPXKACHHBIN MpHUKa3oM MMUHHCTEpPCTBa O0pa30BaHUS U HAYKH POCCHUHCKOU
®deneparuu ot 17 nexadbps 2010 r. Ne 1897».

Peanuszanus mporpammel ocyuiectsisieTcss Ha 0ase llentpa oOpazoBanus
udpoBoro U rymanutapHoro mnpoduieit «Touka pocTa», CO3MaHHOTO B IIENSIX
Pa3BUTHSL U peaM3allid OCHOBHBIX U JOMOJHUTEIBHBIX 00I11€00pa3oBaTeIbHbIX
nporpaMM LU(POBOro, €CTECTBEHHOHAYYHOIO M T'YMaHUTApHOTO MpOQUIIEH,
dbopMHUpOBaHUS COLMAIBHON KYIBTYpbI, POEKTHOM J1€ATENbHOCTH, HAPABICHHOM
HE TOJbKO Ha pACIIMPEHUE IO3HABATEIbHBIX MHTEPECOB IIKOJIBHUKOB, HO U Ha
CTUMYJIMPOBAHUE AKTUBHOCTH, WHULIMATUBBI U MCCIIEOBATENbCKON AESTEIBHOCTH
oOy4Jarouuxcs.

Hcnonp3oBanue JIero-KOHCTPYKTOPOB BO BHEYPOYHOM JEATEIBHOCTH
MOBBIIIAET MOTUBALMIO YYalIMXCA K OOY4YEHHUIO, T.K. MPU 3TOM TpeOyroTcs
3HAHMS MPAKTUYECKU U3 BCEX YYEOHBIX TUCLUIUIMH OT UCKYCCTB U UCTOPUH IO
MaTeMaTHKUd M €CTECTBEHHBIX HAayK. MEXIpeIMETHbIE 3aHITHUS ONUPAIOTCS Ha
€CTECTBEHHBI MHTEpPEC K pa3padOTKe U MOCTPOUMKE pPazIUYHBIX MEXaHU3MOB.
OnnoBpemenHo 3aHsaTus JIEI'O kak Henb3sl Jydille MOAXOAST ISl U3ydYeHUS
OCHOB JITOPUTMH3ALUKA U IPOrpaMMHUpoBaHusi. M3yuyas mpocTble MEXaHU3MBI,
pebara yuarcsi paborarh pykaMu (pa3BUTHE MEIKHX M TOYHBIX JIBHXKCHUN),
pa3BUBAIOT 3JIEMEHTAPHOE KOHCTPYKTOPCKOE MBIIUIEHUE, (PaHTa3UI0, U3y4yaroT
MPUHITUIIBI PA0OTH MHOTUX MEXaHU3MOB.

[Iporpamma paccuMTaHa Ha OOyYarOUIUXCS, HAYMHAIOIMIUX 3aHUMAThCS
poOoTtoTexHukoi, Ha 34 4. (1 wac B Henmemto). I[IpoaOMKUTENBHOCTH OZHOTO
3anatus — 40 muH. Bo3pacTHas rpymmna ydammxcs, Ha KOTOPBIX OPUEHTHPOBAHBI
sansatus — 11-15 et (5-9 knacchr).

1.2. Ilesun 1 3a7a41 MPpOrpaMmMbl
Kpyxok nMeeT Hay4YHO-TeXHHUYeCKYI0 HANIPABJIEHHOCTh
eab mporpamMmmsi:
~ c(hopMHPOBaTh JIMYHOCTh YYAILErocs, CHIOCOOHOTO CAMOCTOSTEIbHO CTaBUTh
yueOHbI€ LENIH U POEKTUPOBATh IyTH UX peau3aliu;
— u3yuyeHue u cOOpKa MaIIMH U YCTPOUCTB;
— HCCJEeIOBaHME MAlMH, B KOTOPBIX €CTh MOTOP;



— MH3YYCHHUC DHCPIvM BCTPA U U3TOTOBJICHUC YCTPOﬁCTB JJIA HAKOIIJICHUSA U
HCII0JIb30BAaHUS ATOMN 9HCPIuu,
— H3YUCHHUC BY6‘{8,TI)IX nepcaad 1 MCXaHU3MOB.

3aga4yu nporpamMmsbi:
Oo0pasoBarte/ibHbIC:
— HM3y4YEHHE OCHOB POOOTOTEXHUKH C IPUMEHEHUEM ITPOrPaMMUPYEMBIX
YCTPOMCTB;
— HAy4YUTb YUTATh DJIEMEHTAPHBIE CXEMBI, @ TAK¥KE COOMPATh MOJIEIH 10
NPEMJIOKEHHBIM CXEMAM U UHCTPYKLHUSIM;

Pa3BuBalomue:

— pa3BUBaTh 00OpPa3HOE MBIIIJIEHHUE, KOHCTPYKTOPCKUE CITOCOOHOCTH
YYaIIUXCS;

— pa3BHUBaTh YMEHHE JIOBECTH PEIICHUE 3a/1a9U OT MPOEKTa J0 padoTaromie
MOJEIIH;

— pa3BuUBaTh MNPOAYKTUBHYIO KOHCTPYKTOPCKYIO NESITEIbHOCTh: O0ECIEUYUTh
OCBOCHHE YyYaIllUMHCS OCHOBHBIX MPUEMOB COOPKH M MPOrpaMMUPOBAHMS
POOOTOTEXHHUUECKUX CPECTB;

— pa3BUBaTh YMEHHE MOCTAHOBKHM TEXHHYECKOW 3a/iau, cOOMpaTh M HU3ydyaTh
HY)KHYIO HH(pOpMAIMIO, HAXOJIWUTh KOHKPETHOE pelleHue 3aJaud |
OCYIIECTBIISITh CBOM TBOPYECKHUI 3aMBbICET.

BocnurareabHbIe:
— BOCIHTaTh YMEHHE pabOTaTh B KOJUICKTUBE C YIETOM JIMYHOCTHBIX KaYECTB
yYaIuXxcs, MCUXOJIOTMYECKUX U BO3PACTHBIX 0COOCHHOCTEHH;
— BOCIIHTaTh TPYAOIIOONE U YBAXKUTEIBHOE OTHOIIICHUS K
WHTEJUIEKTYaIbHOMY TPYAY;
— (dopMupoBaTh y yqaluxcs MOTUBAIIUHU K 3J0POBOMY 00pasy *KU3HHU;

JTanbl NPOBeeHUsI 3aHATHSI:
YcraHoB/IeHHe B3aMMOCBS3€i.
3aHsATHE HAYMHACTCS C KPATKOro OOBSICHEHUs TMpeaHa3HayeHus W (QyHKIui
MOJIeTIel W MHTEPAKTUBHBIX TpeHaxepoB. [Ipu 3ToOM ydamumMmcs TOKa3bIBAETCS
HEOOJIBIION BUCOPOJIUK O peaTbHOM MexaHusMe (ero anajorom Oyaet JIETO®-
MOJIeTIb), KOTOpPBI CHAaOXXEH JIAKOHUYHBIMU CYOTHTpaMH C J00aBleHHUEM
KOMMEHTAapHUEB 110 JaHHOU TEME.
KoncTtpyupoBanme. VYdyamuecss 10 HHCTPYKIHSIM COOUPAIOT
MOJIJIH, B KOTOPBIX 3aJI0’)KEHBI KOHIICTIIUN OCHOBHBIX pa3zieioB o0yueHus. Pebsita
TIOJTYYarOT TTOJIC3HBIC COBETHI M TMOJICKA3KH, KaK MPOBECTH MCIBITAHUS MOICIH U
yOeIUThCS, UYTO OHA cOOpaHa U paboTaeT MPaBUIILHO.
Peduexcusi. B nporiecce uccienoBanus ydamigecss 00yMbIBAIOT,
YTO OHM JIOJDKHBI CKOHCTPYHPOBATh M KAKUX PE3YJBTAaTOB JOCTHYb; TIPH STOM
yOIyOJsieTcs UX MOHMMaHWe MPUOOpeTeHHOTo onbiTa. OHU OOCYXKIAIOT TMPOEKT



¥ BOIUIOMIAIOT CBOM HJEW Ha mpakTtuke. [lepem kaxapiM 3aHsTHEM pebsTa
JOJDKHBI BBICKa3aTb CBOM TNIPEANOJIOKEHHUS O TOM, 4YTO Y HHUX JOJIKHO
MOJIyYUTHCS, & B KOHIIE — 3alKMCaTh PE3YyJlbTaThbl. YUHUTEIb MOXKET MPEIJIOKUTH
y4YaluMcsl cliefiaTh MPE3EHTAIMI0 U MPEACTaBUTh BCE ATalbl CBOEH padOTHI C
HEOOXONUMBIMU  MOsACHeHUsIMU.  [Ipennmaraemple  y4yamuMcs  BOINPOCHI
CIIOCOOCTBYIOT TOMY, YTOOBI OHHM BBICKA3bIBAJIA CBOM TMPEAMNOIOKEHUS (J1aBasiv
Mpe/IBApUTEIbHBIE OLEHKH ), TPUBOJIMIIMN JIOTHUYECKHE 000CHOBAHUS U JOBOIWIN
JI0 KOHIIA Ba)XHBIC HCCIIEIOBAaHMS. DTHU BOMPOCHI JIOJKHBI TaKKe HABOIUTH
YYCHUKOB Ha Pa3MBIILICHHUS O TOM, HaJl YeM OHHM padOTaJIM O CUX MOp U KaKue
HOBBIC UJIEM MOXKHO BBIJIBUHYTH JJI pEUIECHUS 3a7add. JDTO, B CBOIO OYEPE/b,
JaeT YYHUTENII0 BO3MOXXHOCTh OIICHMBATh Y4U€OHBIE TOCTIDKEHHUS KaXKIOro
y4YCHUKA.

Pa3putne. [lpennaraiorcs mTyTH ©  CHOCOOBI  TPOIOJKCHHS
UCCJIEIOBAaHUA Ha OCHOBE TMOJYYEHHBIX pE3yJbTaToB. Ywyamuecs OyayT
HKCIIEPUMEHTUPOBATH, pa3pabaThiBaTh MOJAEIU C HOBBIMH BO3MOXKHOCTAMH, a
TaKX€ pa3BUBaTb CBOM HJAEH MPUMEHUTEIBHO K pEaJbHbIM MAallWHAM H
MEXaHU3MaM.

PaGouue Onankm ywammxesi. Crenys ykasaHusM B OJaHKax,
pebsita OyAyT BBICKa3bIBaTh CBOM MPEAINOJIOKEHHS, NMPOBOJUTH UCIBITAHUS U
U3MEpPEHHUs, 3alUChIBaTh TMOJYYEHHBIE pe3yJIbTaThl, MOIU(PUIMPOBATE U
CpaBHUBATh MOJICJIA U JI€JaTh BHIBOABL. YUHUTEIb MOXKET MPEJIOKUTh YHAIIUMCS
CpaBHUTH CBOM Pa0oune OnaHKM M MOACIUTHCA C TOBApHUIAMU PE3yJIbTaTaMH,
OoOCYyIUTh PpAa3JIMYHbIE AaCHEKThl, HaNpUMeEp, JOCTOBEPHOCTh PE3YIBTATOB
WCTBITAHUM WJIM MX BO3MOYKHOW BapUAaTHBHOCTH. B KOHIIE Ka)KJIOro 3aHSTUA
y4YaluMces Ipeaaraercs npuaymMmarb 1 u300pa3uTh yCTPOIMCTBO, BOILIOMIAIOIIEE
OCHOBHBIE MPUHIIUIBI TEMbI, KOTOPYIO OHU TOJIBKO YTO MPOXOAMIH. ITO MOMKET
OBITH BBITIOJIHEHO B KAa4€CTBE MPOEKTHON paOOTHl WM JOMAITHETO 3aJaHus.
PaGoune GiaHKK MOMOTAIOT YYUTEIO OLIEHUBATh YPOBEHD KAXK/IOTO yUaIerocs.

TeBopueckue 3agaHus. llenp 3TUX 3aHATUA — OPUEHTHUPOBATH
ydaluxcsi Ha pa3paboTKy CBOMX COOCTBEHHBIX PEIIEHWN peajbHBIX 3ajad,
MPUYEM PEIIUTh 3TH 33/1a9M MOXKHO Pa3HBIMU CIIOCOOAMH.

OrinuuresnbHass o0co0eHHOCTb. [Iporpamma ocHOBaHa Ha
MEJAaroru4eckoM OIbITE aBTOPOB-COCTaBUTENEH. JlJIsl peanu3anuu MnporpaMmsl
ucnonb3yercs Meton auddepeHIupoBaHHOTO OOyYeHHs, OCHOBAaHHBIA Ha
MPUHIUNAX TPeeMCTBEHHOCTU. OCBOEGHHE TPOTrPpaMMbl TPOUCXOJUT B OCHOBHOM
B MPOILIECCE MPAKTUYECKON TBOPUYECKOHN NeaTebHOCTU. OCOOEHHOCTHIO TAaHHOU
MPOTPaMMBbI SIBJISIETCS MHTETrpPAlMsl MPOBEPEHHBIX METOJUK OCBOEHHUS 0a30BBIX
MNOHATUH pOOOTOTEXHUKH C momolbio KoHCTpykTopoB LEGO. Ilpu orcyrcrBum
koHCTpykTOpoB LEGO pabouass mporpamMma MOXeT ObITh COKpaiieHa a0 |
MOJTYTOUSI.

Ha canre IIPEICTaBIICHbI pa3paboTaHHbIE TPEHAKEPDI TS
nporpammupoBanus LEGO-po6oroB ' maaret Arduino.  Jlns  ympaBieHus
poOoTamMu B TpeHaXEpPAX HCIONB3YeTCS MPOCTOM S3BIK MPOTPAMMHUPOBAHUS,
KOTOPBIA monyuns pabodee HaszBanue SIROP. Kak u3BecTHO, ecTh aBa crocoba
yOpaBJI€HUS — HEMOCPEACTBEHHOE YIpaBlieHHE (C My/lbTa) U YIPaBICHHE MO


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

nporpaMme, 3apaHee 3aluCaHHOW B MaMATh YCTPOMCTBA. OTOT TPEHAKEP
MO3BOJISIET MO3HAKOMUTBHCS C HETIOCPEACTBEHHBIM YIIPABICHHUEM.

Takum o00pa3oM, B KadyecCTBE CMOCOOOB OpPraHU3alUM BHEY4YeOHOM
NPOEKTHOI HAYYHO-TIO3HABATEJbHON [1eSITeJIbHOCTH OO0YyYarouerocs MOXKHO
BBIJICJIUTD:

— BBINOJHEHUE  HAYYHO-TO3HABATEIBHBIX W TBOPUYECKUX  IMPOEKTOB

MEKIUCIIUTUTMHAPHOTO XapaKTepa;

— paboTa HaJ BBITIOJIHEHUEM MIPOCSKTOB B TPYIIAX.

1.3. YcioBue peasm3zanum NporpaMmsl

VYcnoBust peanuzaldyd MpOrpaMMbl: THMHA3Usl MPEJOCTABISIET HEOOXOAMMOE
o0opyoBaHHUE H MpPOrpaMMHOE oOecleyeHue, KOTOPOE OKCIUTyaTUpYeTCs B
TeueHUW roga. Peamuzamus 3amad  OydeT CHOCOOCTBOBAaTh — JajbHEHIIEMY
dbopMHUpOBaHUIO B3IVISIIa TUMHA3UCTOB HA MUP, PACKPBITUIO pOJIM MH(DOPMATUKH B
GbopMHUpPOBAaHUU €CTECTBEHHOHAYYHON KapTHHBI MHUpPA, PAa3BUTHUIO MBIIUICHUS, B
TOM 4uclie (POPMHUPOBAHUIO AJITOPUTMUYECKOTO CTHJISI MBIIUICHUS, MOATOTOBKE
YYEHUKOB K JKM3HU B UHGOPMAITMOHHOM OOIIECTRBE.



Pa3zgen 2. Kommiexkc opraHu3alMOHHO-TIEJATOTHYECKUX YCIOBU I

2.1. KanengapHubiii yueOHbIH rpaguk

Ne Tema ypoka Conepxanune Marepua Kon-Bo YVyi
1 4acoB
<
ol E| &
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Pomuku, | 1| 1 PeryjsiTHBHBIE: KOHTPOJIb,
Beoansrit. Llenn | Uro Takoe dororpa OIICHKa, l[eJIeTIoIaraHue.
¥ 3a7auu Kypca. | poOOThI? buu u KomMyHukaTruBHbIe
O6cyxaenne Yro ymeroT MYJIBTUM [InanupoBanue y4yeOHOrO
1 paboThI Ha JeNaTh poOOTHI? eaua. COTPYAHHUYECTBA C YUUTEIIEM U
TEKyIIUit PoGotbI B KHHO. CBEPCTHUKAMU,
y4eOHBIH TOI. Buns! poboToB. IIOCTaHOBKA BOIIPOCOB
[IpaBuna Th Koncrpykunu Ilo3naBaTeabHbIe: paboTa C
poboToB uH(popMaueit
[Tpuntumn paboTe 1] 1 PeryasiTuBHBIE: TNIAHUPOBAHUE,
po0oTOB B KOHTPOJIb, KOPPEKIIHSL.
MHTEPAKTUBHBIX KoMMmyHuKaTHUBHBIE:
2 PooTs 8 TpEeHaXxkepax IIOCTaHOBKA BOIIPOCOB
TpeHaKCpaX. ITo3HaBaTe/IbHbIE: JTOTHYECKHE
JercTBUs, paboTa ¢
uHpopmaruei,
SA3bik SIROP. [Mamsitka | 1 | 1 PeryasiTuBHBIE: TNIAHUPOBAHUE,
Onucanue u IO SI3BIKY KOHTPOJIb, KOPPEKIIHSL.
CTPYKTYpa sI3bIKa KoMmyHuKaTHUBHBIE:
3 9I3p1k SIROP IMOCTaHOBKa BOIIPOCOB
ITo3HaBaTe/IbHBIE: TOTMYECKUE
JercTBUs, paboTa ¢
uHpopmarluei,
SI3p1x SIROP. [Mamsitka | 1 | 0,5 | 0,5 | PerynssTuBHBIE: [IJITAHUPOBAHUE,
OcHoBHbIE IO SI3BIKY KOHTPOJIb
Onucanue KOMaHJbl, KommyHukaruBHbIe:
S3BIKA NEpEMEHHBIE, MIOCTaHOBKA BOIIPOCOB
4 YIIpaBJICHUS B BCTPOCHHBIC ITo3naBarenbHbIE:
TpeHaXkepax byHKIIUN ymeHue paboTarhb C
uHpopmaruei,
CTPYKTYpUPOBATh 3HAHUS
Crioco0b1 11|05 0,5 | PerynaTuBHbIE: TITITAHUPOBAHKE,
yIIpaBICHUSMH KOHTPOJTb
Crioco0s! poboTamu. KommyHukaTuBHbIe:
5 YHpaBJICHUA CrniocoOblI 3anucu ITOCTaHOBKA BOIIPOCOB
poboramu aJTOPUTMOB JUJIA ITo3naBarenbHBIE:
poboToB pabota ¢ unpopmarueit




3HAKOMCTBO € Nurtepax PeryasitTuBHbI€: TUIaHUPOBAHUE,
TPEHAKEPOM THUBHBIN KOHTPOJIb, KOPPEKIUs, OIICHKA.
Tpenaskep TpeHaxe KomMmyHuKaTuBHbBIC:
«YTIpaBienye ¢ p IIOCTaHOBKA BOIIPOCOB
MyIBTaY l'[ovaHaBaTeﬂbele. JIOTUYECKHUE
JiefcTBUs, paboTa ¢
uHpopmaruen
Tpenaxep Nurepax PeryasituBHble:
«/IBmxenue ¢ THUBHBIN CaMOCTOSITEJIBHO KOHTPOJIUPOBATH
JATYUKOM TpeHaxe CBOE BpeMsi
OCBELIEHHOCTU» | p IHo3HaBaTesbHBIC:
JIEUCTBUS TIOCTAHOBKH U pELICHUS
[IpakTueuckas npobiuem:
pabota dbopMynHpoOBaHKE TPOOIIEMBI,
«/IBmxenue ¢ CaMOCTOSITENIBHOE CO37aHue
JATYIUKOM croco0oB
OCBELICHHOCTU» pelieHus npoodaeM TBOPUECKOTO U
IIOMCKOBOT'O Xapakrepa
KommyHuKaTuBHbBIE
[InanupoBanue yuyeOHOro
COTPYAHUYECTBA, BBIPAKATh CBOU
MBICJIM B COOTBETCTBHH C 3a7a4ei
Tpenaxep Nurtepax PeryasituBHbie:
«/IBmxenue ¢ THUBHBIN CaMOCTOSITEJIBHO KOHTPOJIUPOBATH
JATYUKOM TpeHaxe CBOE BpeMsi
OCBEILIEHHOCTH» | . Ilo3naBareabHbIE:
Paznuun JIEMCTBUSI TIOCTAHOBKH U pEUICHUs
[IpakTryeckas
bIC npoOiem:
pabora n300paxk dhopmynrpoBaHUE TPOOIICMBI;
"PaspaGoTka P PMYIUP p ;
eHUs CaMOCTOSITENIbHOE co3/laHue
COOCTBEHHBIX
Tpacc croco0oB
Tpacc A
" pelieHus npoodaeM TBOPUYECKOTO U
TPEHAXEPOB
MTOMCKOBOTO XapakTepa
KomMyHuKaTuBHbBIE
[TnanupoBanue y4eOHOTO
COTPYIHUYECTBA, BIPAXKATh CBOU
MBICJIM B COOTBETCTBHH C 3a7a4eil
TpeHaxep Nurepax PerynsiTuBHble: IUITAaHUPOBAHUE,
«/IBMKEHHE C TUBHBIN KOHTPOJIb, KOPPEKLHUA, OLICHKA.
JByMs JaTYMKAMH | TPEHAXKE KommyHHKATHBHBIE:
IIpakTHeuckas OCBEIICHHOCTH p yMeHHEe PaboTaTh B KOMaH/IC
pa6OTa Ilo3HaBaTeabHBIE: JJOTHUECKHE
«JIBMKEHHE C nercTBus, pabota ¢ mHPOpMaIuei,
¢dopmuposanue UKT-
JIBYMSI
KOMIICTCHTHOCTH
JaTYnKaMu

OCBCIICHHOCTHN»




Tpenaxep Nurtepax PeryasituBHble:
«/IBrKeHue ¢ THUBHBIN CaMOCTOATEIIBHO KOHTPOIUPOBAThH
JByMsl TpeHaxe CBOE BpeMs
JaTYNKAMH p. IHo3naBareabHbIE:
ocBelIeHHOCTH» | Paznuun JIEHCTBUSI IOCTAHOBKH U PELICHUS
[IpakTnueckas
bIC npooem:
pabota 6 6 )
"p 6 n300pax dbopmynupoBaHue MPoOIIEMBI;
a3paboTka
10 €HUs CaMOCTOSITEIIBHOE co3JaHue
COOCTBEHHBIX
Tpacc CIoco06oB
Tpacc s
" pelieHus npoodaeM TBOPUYECKOTO U
TPEHAXEPOB
ITIOMCKOBOIO XapakTepa
KomMMyHuKaTuBHbBIE
[InanupoBanue y4yeOHOrO
COTPYIHUYECTBA, BBIPAKATH CBOU
MBICJIM B COOTBETCTBHH C 3a7a4eil
Tpenaxep HuTepak PerynsituBnbie: IJIAHUPOBAHHE,
[Ipaktnedckas «JIBrxeHHE ¢ THUBHBII KOHTPOJIb, KOPPEKLIHA, OLCHKA.
pabora TpEMsI JaTYMKaMHU | TPEHaXeE KommyHuKaTHBHEIE:
«JIBuKeHuE ¢ OCBEHIEHHOCTH» | P yMeHHe padoTaTh B KOMaH(e
1 TpeMs ITo3naBaTe/IbHbIE: JIOTHYECKHE
neiicTBus, padoTa ¢ nHopmanuei,
JaTYUKaMu
¢dopmuposanune UKT-
OCBCILCHHOCTH KOMIICTCHTHOCTH
Tpenaxep HNuTepax PeryasituBHble:
«/IBrKEHHE C TUBHBIN CaMOCTOATEINBHO KOHTPOJIIUPOBATH
TpeMs JaTUUKaMH | TPEHaXe CBOE BpeMs
OCBELIEHHOCTU» | P. Ilo3HaBaTeabHbIE:
Paznuun JIEMCTBUSI TIOCTAHOBKHU U pEUICHUs
[IpakTnyeckas
bIC npoOiem:
pabora 6 6 )
" n300pax dbopmynupoBaHHe IPOOIIEMBI;
Pa3pabotka
12 EHUS CaMOCTOSITENIBHOE CO37aHUE
COOCTBEHHBIX
Tpacc croco06oB
Tpacc A
" pelieHns npoodaeM TBOPUYECKOTO U
TPEHAXEPOB
IOMCKOBOTO Xapakrepa
KomMyHuKaTuBHBIE
[TnanupoBanue y4eOHOTO
COTPYIHUYECTBA, BBIPAKATH CBOU
MBICJIM B COOTBETCTBUH C 3aJa4eil
Tpenaxep HuTepax PerynsituBnbie: IIAaHUPOBAHHE,
«JlBmxeHune c TUBHBIN KOHTPOJIb, KOPPEKIINA, OLICHKA.
YEeTHIPHMS TpeHaxKe KommyHuKaTHBHBIE:
[IpakTuedckas | jarumamu p yMeHHe paboTaTh B KOMaH/e
pa60Ta OCBEIIEHHOCTH H(lSHaBaTeJI]éHLIe. JJOTHYCCKHUEC .
«JIBrKeHME C neiicTBus, padoTa ¢ nHopmanuei,
13 dopmuposanne UKT-
YETHIPMS
KOMIICTCHTHOCTH
JaTYUKaMu

OCBCIICHHOCTHN»




Tpenaxep Nurtepax PeryasituBHble:
«/IBrKeHue ¢ THUBHBIN CaMOCTOATEIIBHO KOHTPOIUPOBAThH
YETBIPbMS TpeHaxe CBOE BpeMs
JaT4hKaMu p. Ilo3naBareabHbIE:
MpaxTHucckas ocBelIeHHOCTH» | Paznuun JIEHCTBUSI IOCTAHOBKH U PELICHUS
pabora bIC npooem:
"PaspaGoria H300pax dbopmynupoBaHUE TPOOIIEMBI;
14 COBCTBOHHIX EHUS CaMOCTOSITEIIBHOE CO37aHUE
Tpace s Tpacc CIoco06oB
TpeHaKepoB" penieHus: mpoodeM TBOPUYECKOTO U
ITIOMCKOBOIO XapakTepa
KomMMyHuKaTuBHbBIE
[InanupoBanue y4yeOHOrO
COTPYIHUYECTBA, BBIPAKATH CBOU
MBICJIM B COOTBETCTBHH C 3a7a4eil
Tpenaxep HuTepak PerynsituBnbie: IJIAHUPOBAHHE,
TpaxTHeuCKas «JIBrxeHHE ¢ TUBHBIN KOHTPOJIb, KOPPGKHM: OLICHKaA.
pa6OTa JaTINKOM TpEHAXKe KOMMyHI/IKaTHBHI)Ie.
DPACCTOSHUS» p yMeHHe padoTaTh B KOMaH/Ie
15 | «/IBmwxeHue ¢ IMo3HaBaTeIbHbBIE: IOTHYECKHE
JATYAKOM neiicTBus, padoTa ¢ nHopmanuei,
pacCTOSTHUS» ¢dopmuposanne UKT-
KOMIICTCHTHOCTH
Tpenaxep HNuTepax PeryasituBHble:
«/IBrKEHHE C TUBHBIN CaMOCTOATEINBHO KOHTPOJIIUPOBATH
JATYUKOM TpeHaxe CBOE BpeMs
paccTOSTHUS» p. Io3HaBareJbHbIE:
Paznuun JIEMCTBUSI TIOCTAHOBKHU U pEUICHUs
[IpakTnyeckas
pabora bIC npoOiem:
"PaspaboTka n300pax dbopmynupoBaHHe IPOOIIEMBI;
16 cOBCTBOHHEIX EHUS CaMOCTOSITEIbHOE CO37aHUE
rpace Tpacc cnoco0oB
TpeHakepos" pelieHns npoodaeM TBOPUYECKOTO U

MIOMCKOBOTO XapakTepa
KomMyHuKkaTuBHbBIE
[TnanupoBanue y4eOHOTO
COTPYAHUYCCTBA, BhIpaXaTb CBOU
MBICITH B COOTBETCTBHHU C 3a1a4eii




Jleromug. O Ponuku, 1 PeryasitTuBHbI€: TUIaHUPOBAHUE,
xommanuu Jlero. | ¢ororpa KOHTPOJITb, KOPPEKIIHSI, OIICHKA.
[lyTemectBue B buu u KoMMmyHUuKATHUBHbBIE:
cTpany Jlero. MYJIBTUM MMOCTaHOBKA BOIIPOCOB
Jlero enua IHo3HaBaTebHBIE: JIOTUYECKUE
KOHCTPYKTOPBI neiictBus, pabota ¢
Nudopmarius 06 uHpopmaruen
Komnanus HIMCIOHIHXCA
17 TIETO KOHCTPYKTOpPax
kommanuu JIET'O,
ux
(bYHKIIMOHATBHOM
Ha3HA4YE€HUU U
OTJIMYUH,
JEMOHCTpAIHs
UMEIOITUXCS Y
Hac HaOOpOB.
3HAKOMUMCSI C [Ipesent 0,5 | 0,5 | PeryasiTuBHBIE: TUTAHUPOBAHUE,
HabopoMLEGOed | arus KOHTPOJIb
KoHCTpyKTOpH! ucation 9686.Yro KoMMyHHKaTHBHbBIE:
18 TIETO HE00XOMMO MOCTaHOBKA BOIIPOCOB
3HATH NIepeN Io3HaBareJbHbIE:
Hay4ajioM paboTHI . yMeHue paboTars ¢
uH(popMmanuei,
Cobupaem [Tocobue 1 | cTpyKTypupOBaTh 3HaHUS
19 Ha6op_ LEGO | mozmenb TUTSt
education 9686 | «ABTOMOOUIB cOopku
MOJICTTH
HaGop Cobupaem [Tocobue 1
20 | «LEGOeducatio | Vo4 AT
N 9686 « Berpsnas cOopkH
MEJTBHHIIAY. MOJICTTH
Habop Cobupaem [Tocobue 1
21 | «LEGOeducatio | Morcr A
N 9686 «Y6opouHas cOopkH
MAIIHHA. MOJICTTH
Habop Cobupaem [Tocobue 1
22 | «LEGOeducatio | /T AT
N 9686 «OTOONHBIN cOopkH
MOJIOTOK) MOJICTTH
Habop Cobupaem [Tocobue 1
23 | «LEGOeducatio i\f&:‘;ﬁ{m» ?ggpm
n 9686 MOzEH
HaGop JeMoHncTpanus [Tocobue 1
24 | «LEGOeducatio | Vi . A
19686 «[TompeMHBIi cOopKu
KpaH» MOJICTTH
HaGop JemoncTparus [Tocobue
25 | «LEGOeducatio | e A
N 9686 « Cobauka» cOopku

MOICIIN




JemoHcTparus [Tocobue
Ha6op «LEGO | momenu IS
26 .
education 9686 | «JIynoxom» cOopku
MOJIeNU
Bp160p TeMBI. 0,5 | 0,5 | PerynsiTuBHbIE:
AKTYaJIbHOCTh CaMOCTOSITEJIbHO KOHTPOJIUPOBATH
BbIOpaHHOM CBOE BpeMs
TEMBI. KoMMmyHuUKaTUBHBIE
ITocranoBka [TnanupoBanue y4eOHOTO
poOIEMBI. COTPYAHUYECTBA C YUYUTEIIEM U
BripaGotka CBEPCTHUKAMH —
27 Ha6op_ «LEGO | rumnore3sl. Llens ompezaeneHue mnenu, GpyHxuui
education 9686 | mpoekra. 3amaun YYaCTHHKOB, CIIOCOOOB
MPOEKTA. B3aUMOJECHCTBUS;
Jenenue Ha MIOCTaHOBKA BOIIPOCOB
TPYIIBLIOAPOOH Ilo3naBaTeabHbIE: JIOTUYECKUE
0€ OnucaHue neicTBus, paboTa C
Oyayumx uHpopmaiuei, hopmMupoBaHue
MoJieJIen NKT-koMIIETEHTHOCTH.
Pacnipenenenne 1 | PeryisiTuBHbBIE!
00s13aHHOCTEH B CaMOCTOSITEIbHO KOHTPOJIUPOBATH
rpyIIe. CBOE BpeMs
Yrtounsiem Io3HaBareJbHbIE:
napaMmeTpbl BbIIeTICHHE U (PopMyIHupoBaHUE
MIPOCKTA. MMO3HABATEIILHOM 11eJIH;
28 PaGora Hax Jomnonusem ero MOWCK U BBIJEIIEHHE Heo0Xo-
IPOCKTAMH CXEMaMH, JTUMoi nH(popMaIuu
YCIOBHBIMU
YepTeKaMu,
no0aBisieMm
OTUCATEIIbHYIO
9acThb.
KonctpyupoBanu - 1 | PeryisiTUBHBIE!
€ CBoero pobora. CaMOCTOSITEIBHO KOHTPOJIUPOBATH
. UcnipiTanue CBOE BpeMs
pobora. Ilo3naBareabHbIE:
BrisiBnenue JENCTBUS TOCTAHOBKH U PEIICHUs
TUTIOCOB U npoOiem:
MUHYCOB. dbopmynupoBaHHe IPOOIIEMBI;
PaGota Hax CaMOCTOSITEIIbHOE co3aHue
29 croco0oB
MPOCKTaMU

perieHus: mpooJieM TBOPUYECKOTO U
IIOMCKOBOT'O XapakTepa

KoMmMmyHuKaTHBHBIE
[TnanupoBanue y4eOHOro
COTPYIHUYECTBA, BBIPAXXaTh CBOU
MBICIM B COOTBETCTBHUM  C
3aa4yamMH .




30

PaGora Han
IPOCKTaMHU

KoncrpynpoBanu
€ CBOero pobora.
OGHOBIIsIEM
napameTphbl
00BEKTOB.

PeryasiTuBHbBIE: T[JIaHUPOBAHUE,
KOHTPOJITb, KOPPEKIIHSI, OIICHKA.
KoMMmyHUuKATHUBHbBIE:

yMeHHe paboTarh B KOMaH[Ie
ITo3HaBaTe/ibHbIE: JTOTHYECKHE
JiefcTBUs, paboTa ¢
uHpopmarment, GopMupoBaHUE
NKT-KOMIIETEHTHOCTH.

31

Pabora Han
MPOCKTaMHU

Ot60p
uH(pOpMAIUH JIIs
BBICTYTLICHUS.
IIpesenranus.
IloaroroBka x
3allUTe MPOEKTA.
ITpobGHoe
BBICTYILICHUE.

PeryasituBHble:

yYMEHHE CTPYKTYpUPOBaTh
3HaHUA; pedaekcus  CcrmocoOoB
U YCIOBHM JAEUCTBUS, KOHTPOJb
1 OLICHKA Ipoliecca U pe3yJabTaToB
JIeSITEIIbHOCTH;
KoMMmyHUKATHBHbBIE:

yMeHHe paboTarh B KOMaH/Ie

32

PabGora Han
IPOEKTaMHU

PerynsituBHbie: KOHTpOJIb,
KOpPEKILUs, OLICHKA.
KomMmyHukarnuBHbIe

BbIpaXaTb CBOUM MBICIIK B CO-
OTBETCTBMM €  33jJadaMd U
YCIIOBUSIMU KOMMYHUKAIIUH;
BIaJICHUE MOHOJOTHMYECKOH MU
JMaoruyeckoi popmamu peun

33

PabGora Han
IPOEKTaMHU

PerynsituBHbie: KOHTpOJIb,
KOpPEKILUs, OLICHKA.
KomMmyHukarnBHbIe

BbIpaXaTb CBOU MBICIIK B CO-
OTBETCTBMM €  33Ja4aMd U
YCIIOBUSIMU KOMMYHHKAIIUH;
BJIAQJICHUE MOHOJIOTMYECKOH U
JMaJoruueckoil popmamu peun

34

3amura
MIPOEKTOB

PerJIHTI/IBHBIe: KOHTPOJIb,
KOppeKIurd, OLICHKA.
KommyHuKaTUBHBIE

BBIPAXaTb CBOM MBICIM B CO-
OTBETCTBMM C  33aJa4yaMH H®
YCIOBUSMHU KOMMYHUKALUY;
BIaJICHHE MOHOJIOTHYECKONH |
JUaNornueckoit popmamu peun




2.2. Ilnanupyemble pe3yJbTaThl
IIporno3upyemslii pe3yabrar. [1o okoHUaHUIO Kypca o0ydeHUs ydamuecs
JOJKHBIL:

3HaTh!
nmpaBuiia 6€301acHOM pPaboThI;
OCHOBHBIE€ KOMIIOHEHTHI KOHCTPYKTOpOB JIET'O;
KOHCTPYKTHUBHBIE OCOOCHHOCTH PA3IMYHBIX MOJIETIEH, COOPYKESHHM U
MEXaHU3MOB;
KOMITBIOTEPHYIO CpeAy, BKIIIOYAIOIYIO B ce0s TpaduuecKkuit s3bIK
MPOrPaMMUPOBAHUS;
BH/IbI IOABMKHBIX U HENOJBHUKHBIX COEMHEHUI B KOHCTPYKTOPE; OCHOBHBIE
IPUEMbI KOHCTPYHUPOBaHUS pOOOTOB;
KOHCTPYKTHUBHBIE OCOOCHHOCTH Pa3InYHBIX pOOOTOB;
HOPSAZO0K CO3[aHMsI AlITOPUTMA POTPaMMBbl, 1EUCTBUS POOOTOTEXHUUECKHUX
CPEICTB;
KaK MCIOJIb30BaTh CO3/IaHHBIE IPOIPAMMBI;
CaMOCTOSITENIBHO pENIaTh TEXHUYECKHUE 3a1a4M B IIPOLIECCE
KOHCTPYUpPOBaHUsI pOOOTOB (IJIaHUPOBAaHUE MPEACTOSAIIMX JIEHCTBUH,
CaMOKOHTPOJIb, IIPUMEHATH IIOJYYEHHBIE 3HAHUSA, IIPUEMBI M  OIIBIT
KOHCTPYUPOBaHHs C UCIOJB30BAHUEM CIIELIMAJIBHBIX 3JIEMEHTOB, U JIPYTUX
00OBEKTOB H T.11.);
CO3/1aBaTh PEaJbHO JIEUCTBYIOUIUE MOJEIN POOOTOB MPU MOMOIIU
CHEIUaIbHBIX JIEMEHTOB MO pa3pabOTaHHOU CXeMeE, [0 COOCTBEHHOMY
3aMBICILY;
CO3/1aBaTh MPOTPaMMBbI Ha KOMITBIOTEPE JJIsl PA3JIMYHBIX POOOTOB;
KOPPEKTUPOBATH IPOrPaMMBbI IIPH HEOOXOIUMOCTH.

Ymern:
MPUHUMATh WJIM HaMe4aTh y4eOHYIO0 3a/1a4y, €€ KOHEUHYIO 11€JIb;
MPOBOAUTH COOPKY pOOOTOTEXHUUYECKUX CPENCTB, ¢ mpuMeHeHneM LEGO
KOHCTPYKTOPOB;
CO3/1aBaTh MPOTPaMMBbl I pOOOTOTEXHUUECKUX CPEJCTB;
IPOrHO3UPOBATH PE3YJbTAaThl pAOOTHI;
MJIAHUPOBATH XOJI BBITIOJHEHUS 3a/1aHHUS;
PALlMOHAJIBHO BBITIOJIHATH 3aJaHUE;
PYKOBOAUTH pabOTOM TPYIIIbI UM KOJIJICKTUBA;
BBICKa3bIBAThCSl YCTHO B BUJIE COOOIICHUS WM JIOKIA/a;
BBICKA3bIBAaThCA YCTHO B BUJIE PELICH3UH OTBETA TOBAPHILA;
IPEJICTABIATh OJIHY U TY K€ MH(QOPMAIUIO Pa3IMYHBIMU CIIOCOOaMHU.

MexaHu3M OTC/IeKHBAHUS Pe3Y/IbTATOB:
OJINMITHA]IBI;
COpEBHOBAHUS;
y4eOHO-UCCIIeI0BaTEIbCKUE KOH(PEPEHIIHH;



— TIPOEKTHI;
— TMOATOTOBKA pEKJIaMHBIX OYKJIETOB O MPOJIeTIaHHOMN padorTe;
— OT3bIBBI IPENOJIABATEIIA U POAUTENCH YUEHUKOB Ha CAlTe IIKOJIBI.

2.3. DopMmbl aTTECTALNHU
[Ipennonaraercsi mpoBepka YCBOCHUs Marepuaia B (opMe OTKPBITHIX
YPOKOB, y4acTHE€ B KOHKypcax (IIKOJBHOTO, TOPOACKOrO, PEeCIyOIMKaHCKOTO

YPOBHS).
[Ipy oleHMBaHMM WTOTOBOTO TPOEKTa CIEAYeT oOpamiarh BHUMaHUE Ha

TaKHE€ IEMEHTHI IPOEKTA, KaK:
— TEXHHYECKYIO CII0)KHOCTB;
— MPAKTHUYECKYIO 3HAYMMOCTh IPOEKTA.
[ToMmuMO COOCTBEHHO MpPOEKTa CIEAYyEeT OLEHUBAaTh YMEHHS TIPYNIIOBOM
paboThl. YMEHHE OpraHU30BbIBAaTh PA0OOTY B TPYIINE CIEAYET OLIEHUBATH TIO:
— HaJU4uIo0 U (PyHKIMOHAIBHOCTH pa3zesieHus1 00sS3aHHOCTEH;
— MH(OPMHUPOBAHHOCTH TPYIIIIBI O pe3yJbTaTax padoThI;
— BKJIAJy KaKJIOTO YJI€HA TPYMIIbI.



2.4. CHnucok JuTepatrypsbl

Cnucoxk JquTeparypsl JJsl eIarora
1) Texuomorus u ¢usuka. Kuura mis yaurens, LEGO Educational

2) Teppopo6or LEGO® WeDo™ (LEGO Education WeDo), 2009, The LEGO Group.

Cnucok Jqureparypsl s y4alnuxcs
. LEGO®. Knwura urp. OxuBu csou moaenu! Jlunkosur JI. Skcmo, 2014

. ®usnveckue sxcnepumMenTsl 1 onbiTel ¢ LEGO MINDSTORMS Education
EV3 Kopsrun A., CmonsaukoBa H., JIMK Ilpecc, 2020

. bonbmias kaura noe3goB LEGO. PykoBOJCTBO 1O CO3/TaHUIO PEATMCTUYHBIX
monenern Marrec X., 2020

. Koncrpyupyem po6oro Ha LEGO® MINDSTORMS® Education EV3.
Moro6aiik , Tapanara B., Kpacubix A., CanaxoBa A., JlabopaTopus 3HaHHH,
2018

. Uuctpykuun xk Habopam LEGO, 2020

HNuTepHeT-pecypcesl

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

2) Robot Virtual Worlds — BuptyanbHbIe MUPBI POOOTOB.

3) Mind-storms.com — caiiT, nocBsménnbiii poooram LEGO Mindstorms.

4) Buneoypoku 1o nporpamupoBanuio po6otoB LEGO Mindstorms EV3.

5) www.prorobot.ru — cait mpo po60TOB U pOOOTOTEXHHUKY.

6) Pob6orutardopma Robbo (Scratchduino) — nporpammuposanue Arduino-
pobotoB Ha Scratch.

7) 3aHumarenbHas poOOTOTEXHHKAa — BCE 0 poOOTax Il JCTEH,
pOAUTEIICH, YUUTEIICH.

8) Kouctpykrop TPUK mist poOOTOTEXHUYECKOTO TBOPUECTBRA.

9) TPUK-Cryaust — cpema nporpaMMHPOBaHUS PEaTbHBIX U BUPTYAIbHBIX
poOOTOB.

10) OGpa3oBarenbHast pOOOTOTEXHUKA HAa TOIBSITTUHCKOM BHKH-TTOpPTAJIE.

11)  https://kpolyakov.spb.ru/school/robotics/robotics.htm
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https://www.chitai-gorod.ru/books/publishers/dmk_press/
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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
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