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1.1. IosgcHuTEABLHASA 3ANMNUCKA

Pabouas nporpamma kpyxka «P0o00TOTEXHMKA» COCTAaBlIEHAa B COOTBETCTBUU C
OCHOBHBIMH MOJOXKEHUSIMU DefepalibHOr0 rocyAapCTBEHHOIO 00pa3oBaTeIbHOrO
cTaHjapra oCHOBHOTO oOmiero oopazoBanus (PI'OC OOO); TpeOoBaHHSIMU K
pe3yabpraraM OCBOEHHUS OCHOBHOM 00pa30BaTEIbHON MpOrpaMMbl (JUYHOCTHBIM,
METalpeIMETHbIM, MPEAMETHBIM); OCHOBHBIMU TMOAXOJAaMU K Pa3BUTHIO U
dbopMHUPOBaHUIO YHUBEpPCATbHBIX YyueOHbIX aeiicTBuit (YY) s OCHOBHOTO
oOmero odpaszoBanus, IlpuMepHoil OCHOBHOW 00pa3oBarenbHOU mporpamMmmbel OY
U Ha ocHoBaHuM mnpukaza Ne 1577 or 31 nekabps 2015 . Muno6puayku Poccun
«O BHeceHMHU HU3MEHEHUH B (enepasbHbI rOCYIapCTBEHHBINH 00pa30BaTeIbHBIHN
CTaHAApT OCHOBHOro o0miero oOpa3oBaHUs, YTBEPXKACHHBIH  MPUKA30M
MunucrepctBa oOpa3zoBaHusi U Hayku poccuiickoit denepanuu ot 17 gexadps
2010 . Ne 1897».

Peanuzanus mporpammbl ocymiecTBisercss Ha 0aze llentpa oOpa3oBaHus
muppoBoro  npodpuist «Touka pocTa», CO3MaHHOTO B LEISAX pPa3BUTUA U
peanu3alui OCHOBHBIX W JOTOJHHUTEIBHBIX 00111€00pa30BaTeIbHbIX MPOTrpaMM
1IU(POBOro, €CTECTBEHHOHAYYHOTO M TyYMaHUTapHOro npoduie, popMupoBaHus
COLIMAJIBHON KYJBTYPHBI, MPOEKTHOM JESTeNIbHOCTH, HANPABICHHOW HE TOJILKO Ha
pacirpeHre Mo3HaBaTeIbHBIX UHTEPECOB MIKOJIHHUKOB, HO U HA CTUMYJIUPOBAHUE
AKTUBHOCTHU, MHUIIMATUBBI U UCCIIEA0BATEIBCKON JEATEILHOCTH 00YYaIOITUXCS.

Hcnonbs3zoBanne Jlero-KOHCTPYKTOPOB BO BHEYPOUYHOW JESTEIBHOCTH
MOBBIIIAET MOTHUBAIMIO YYalIUXCS K OOY4YeHHWIO, T.K. MPU 3TOM TpeOyroTcs
3HAHMS MPAKTHYECKU U3 BCEX yUYEOHBIX JUCHUIUIMH OT UCKYCCTB U UCTOPHUU O
MaTEMaTUKH U €CTECTBEHHBIX HAayK. MeEXIpeAMETHbIE 3aHATUS ONUPAKOTCS Ha
€CTECTBEHHBI MHTEpEC K pa3pabOTKe M MOCTPOMKE Pa3IUYHBIX MEXaHU3MOB.
OnnoBpemenHno 3ansatus JIEI'O kak Henb3sl jJydile MOAXOMST Il U3Y4CHUS
OCHOB aJITOPUTMHU3ALMU U IpOrpaMMHUpoBaHus. M3ydas MpocCThle MEXaHH3MBI,
pebsita yuarcsi paboraTh pykamu (pa3BUTHE MEJIKUX W TOYHBIX JBUKCHHI),
Pa3BHUBAIOT JJIEMEHTAPHOE KOHCTPYKTOPCKOE MBIIUICHUE, (aHTa3Uui0, U3ydaroT
HOPUHIUIBL paO0THl MHOTUX MEXaHU3MOB.

[Iporpamma paccuumtaHa Ha OOy4yalOUIMXCS, HAUMHAIOUIMX 3aHUMAaTbCs
pobotorexnukoi, Ha 34 4. (1 wac B Hegemo). [IpomAOKUTENBHOCT OTHOTO
3anatus — 40 muH. Bo3pactHas rpymnna ydamuxcsi, Ha KOTOPbIX OPUEHTHPOBAHbI
3aHsaTus — 7-11 ner (1-4 xmacchr).

1.2. ey 1 32024 MPOrpamMmbl
Kpyxok nmeeT HayYHO-TeXHHUYECKYK HAINPaBJICHHOCTH
Leab nporpamMmmei:

— c(hopmupoBaTh TMYHOCTH YYaIIETOCs, CIOCOOHOTO CAMOCTOSITENIEHO CTABUTH
y4eOHbIE 1IETIU U MTPOEKTUPOBATH MYTH UX peaTu3allui,;

— H3y4YeHHE U cOOpKa MalllMH U YCTPOMCTB;

— HCCJIEAOBAaHHUE MAIIWH, B KOTOPBIX €CTh MOTOD;

— W3yYE€HHUE SHEPTHM BETPA U U3TOTOBICHUE YCTPOUCTB JJIs1 HAKOTUIEHUS U
WCMOJIb30BaHUS 3TOM SHEPIHUH;



— U3yYeHHE 3y0uaThiX Mepeaad U MEXaHU3MOB.

3agaum nporpamMmsi:
Oopa3oBareiibHbIC:
— HM3y4Y€HHUE OCHOB POOOTOTEXHUKHU C IPUMEHEHUEM ITPOTPaAMMUPYEMBIX
YCTPOMCTB;
— HAy4YUTb YUTATh 3JIEMEHTAPHBIE CXEMBI, a TAKXKe COOMPATh MOJIENH 110
PEJIOKEHHBIM CXeMaM U MHCTPYKLIUSM;

Pa3BuBarwiue:

— pa3BUBaTh OOPA3HOE MBIIIJIEHNUE, KOHCTPYKTOPCKUE CITIOCOOHOCTH
yYalnuXxcs;

— pa3BUBAaTh YMEHHE JIOBECTH PEIICHUE 3a/1a4l OT MPOEKTa J0 padoTaroiieit
MOJEIIH;

— pa3BUBATh NPOAYKTUBHYH) KOHCTPYKTOPCKYIO ACSTEILHOCTH: OOECICUUTH
OCBOCHHE YYall[UMHCS OCHOBHBIX MPUEMOB COOPKH M MPOTrpaMMHPOBAHUS
POOOTOTEXHUUECKUX CPECTB;

— pa3BUBaTh YMEHHE MOCTAHOBKM TEXHUYECKOW 3ajJaud, cOOMpaTh M H3ydarhb
HY)KHYIO UWH(OpMaInuioo, HaXOAUTh KOHKPETHOE pEIIeHHUe 3a1ayd |
OCYULIECTBIISITh CBOM TBOPUYECKUM 3aMBbICET.

BocnurareabHble:
— BOCIIUTaTh YMEHHE pabOTaTh B KOJUIEKTUBE ¢ YYETOM JIMYHOCTHBIX Ka4eCTB
yUYaIuXcsl, ICUXOJOTUUECKUX U BO3PACTHBIX 0COOCHHOCTEH;
— BOCIIUTATh TPYAOJIIOOME U YBAKUTEILHOE OTHOMICHUS K
UHTEIJICKTYaJIbHOMY TPYAY;
— (GopMHUPOBATh Y yYAIIMXCS MOTHBAIIMH K 3JI0POBOMY 00pa3y KH3HH,

JTanbl NPOBeeHUs 3aHATHS:

YcranoBiieHUe B3aMMOCBSI3€i.
3aHsATHE HAUYMHACTCS C KPaTKOTO OOBSICHEHWS TMpeAHa3Ha4eHWs U (QYHKIUH
MOJleTIel U WHTEPAKTUBHBIX TpeHakepoB. llpu 3TOM ydammMcs MOKa3bIBAETCS
HEOOJBIION BUICOPOJIUK O pealbHOM MexaHu3Mme (ero anajoroMm Oymetr JIEO®-
MOJIeTIb), KOTOpBI CHAOXXE€H JIAKOHMYHBIMU CYOTUTpaMu ¢ J100aBICHHUEM
KOMMEHTAapHUEB 10 JAHHOU TEME.

KoncTrpyupoBanme. VYwuammuecss 0o HHCTPYKIUSM COOUpArOT
MOJIETTH, B KOTOPBIX 3aJI0’KEHBI KOHIICTIITUN OCHOBHBIX Pa3iesioB oOy4ueHus. Pebsra
MOJTYYarOT TOJIC3HBIE COBETHI M TOJCKA3KH, KaK MPOBECTU HMCTBITAHUS MOJCTU H
yOeauThCs, 9T0 OHA coOpaHa U paboTaeT MPaBUIIBHO.

Peduexcusi. B mporecce uccnenoBanus ydamigecs 00yMBIBAIOT,
9YTO OHM JIOJDKHBI CKOHCTPYHPOBATh M KAKWUX PE3YIBTATOB MOCTHUYH; TIPH ITOM
yIOIIYOJNISIeTCSl X MOHMMaHuEe NMPUOOpeTeHHOro omnbiTa. OHU O00CYXXIAIOT MPOEKT
¥ BOIUIONIAIOT CBOM WJeW Ha mpaktuke. [lepem KakapiM 3aHsATHEM pebsTa
JOJDKHBI  BBICKAa3aTh CBOW TMPEANONOKEHHS O TOM, YTO Y HHX JOJDKHO



MOJIYYUTHCSI, @ B KOHIIE — 3alUCcaTh Pe3ylbTaThl. YUHUTEb MOXET MPEII0KUTh
yyaluMcsl cliefiaTh MPE3eHTAIMI0 U MPEACTaBUTh BCE 3Talbl CBOEH pabOThI C
HEOOXOAUMBIMU  TosicHeHusiMu.  [Ipennaraemple  ydamumcsi — BOMIPOCHI
CIIOCOOCTBYIOT TOMY, YTOOBl OHM BBICKA3bIBaJIM CBOM MPEIONIOKEHUS (AaBaiu
peABAPUTENIbHBIC OLICHKH), IPUBOAIM JIOTHYECKHE 0OOCHOBAHUS U JIOBOIUIIH
JI0 KOHIIA Ba)KHBIC HCCIEAOBaHHUSA. OTH BOMPOCHl JOJDKHBI TaKKe HaBOJIUTH
YUYEHUKOB Ha Pa3MBIIIJICHUS O TOM, HaJl YeM OHM paboTaJik 0 CUX MOP U KaKue
HOBBIC MJIEM MOXKHO BBIJIBUHYTbH JIJIsl PEIICHUS 3aJaud. JTO, B CBOIO OUEpEb,
AT YYUTEII0 BO3MOXHOCTh OIICHUBATh YYE€OHbIE JOCTHXKCHHUS KaxXJAO0To
YUCHHKA.

PasButne. Ilpemgmararorcss mnyTd W CHOCOOBI  MPOAOHKCHUS
UCCTICIOBAaHUN HA OCHOBE TIOJYYEHHBIX pe3yIbTaToOB. Ydamuecs OymyT
AKCIIEPUMEHTUPOBATh, pa3padarbiBaThb MOJIETU C HOBBIMH BO3MOXXHOCTSIMU, a
TaKkK€ pa3BUBATh CBOM WJIEM TPUMEHUTEIBHO K pEaJbHBIM MAalllMHAM |
MEXaHU3MaM.

PaGouyue Osankum ywyamuxcs. Crenays ykazaHusiM B OJIaHKax,
pebsita OynmyT BBICKAa3bIBaTh CBOU MPETIONIOKEHUS, MPOBOAUTH HUCIBITAHUS U
U3MEpPEHUS, 3alKChIBaTh TOJYYCHHBIE pE3ylIbTarbl, MOAM(UIIMPOBATH M
CpaBHUBATh MOJICNI U JIeJaTh BHIBOABL. Y UUTENIb MOXKET MPEIJIOKUTh YUaIIUMCS
CpaBHUTHh CBOM Paboune OJaHKU U TOACIUTHCS C TOBAPUILAMH pPe3yJIbTaTamu,
OoOCyIWTh pa3NMYHBIE AaCIMEKThl, HaNpUMep, JOCTOBEPHOCTh PE3YIbTaTOB
UCIIBITAHUA WM UX BO3MOXHON BapMaTUBHOCTH. B KOHIE KaKIOTO 3aHATHS
ydauuMcs npejiaraercs npuaymMarb 1 u300pa3uTh yCTPOMCTBO, BOIIIONIAIOIIEE
OCHOBHBIE MPUHLHUIBI TEMbI, KOTOPYIO OHU TOJIBKO YTO MPOXOAMIH. ITO MOXKET
OBITH BBITIOJIHEHO B KaueCTBE MPOEKTHOW pabOThl WM JOMAIIHETO 3a/JaHMs.
PaGouune 6aHKK MOMOTAIOT YYUTEIIO OIEHUBATh YPOBEHb KaXKI0TO yUYaIIerocs.

TBopueckue 3aganus. llenp 3TUX 3aHATUH — OPUEHTHUPOBATH
yyaniuxcs Ha pa3paboTKy CBOMX COOCTBEHHBIX pEIICHUH peanbHBIX 3ajad,
IPUYEM PEIINTh 3TU 33J1a4¥ MOXKHO Pa3HBIMHU CITOCOOAMHU.

OranuurenbHass oco0eHHOCTb. [Iporpamma ocHOBaHa Ha
NEeJaroru4eckoM ONBITE aBTOPOB-cOCTaBUTENEeH. JlJIsl peanu3aluu MnporpaMmbl
UCToNb3yeTcss MeTon auddepeHIIMpOBaHHOTO OOy4YeHUs, OCHOBAHHBIA Ha
NPUHIUIIAX NPEeeMCTBEHHOCTH. OCBOEHHE MPOrpaMMBbl MPOUCXOAUT B OCHOBHOM
B MIPOIIECCE MPAKTUUYECKON TBOpUYECKOMW JesaTenbHOCTH. OCOOCHHOCThIO TaHHOM
IPOrpaMMBbl SBIISIETCS MHTETPAIMS MPOBEPEHHBIX METOIUK OCBOCHHS 0a30BBIX
MOHATUH POOOTOTEXHWKH C TOMOINBI0 KoHCTpykTopoB LEGO m aBTOpCKOM
metonuku IlomsaxoBa K.}O. Ilpu orcyrctBum koHCTpykTopoB LEGO pabouas
porpaMMa MOXKET ObITh COKpallleHa 10 1 momyronus.

Ha caiite aBropa mpencraBneHbl  pa3paOOTaHHBIE  TPEHAXEPHI A
nporpammupoBanusi LEGO-po6oroB ' miaret Arduino.  [lns  ymnpaBieHus
poboTamMu B TpeHakEpax HCHOJIb3YEeTCS MPOCTOM S3BIK MPOrpPaMMHUPOBAHUS,
KOTOpBINA Toiyunil padbodee Haszpanue SIROP. Kak um3BectHO, ecTh aBa crocoba
yIOpaBiI€HUs — HEMOCPEACTBEHHOE YIpaBlieHHE (C MylbTa) W YIPaBICHUE IO
MporpamMMe, 3apaHee 3alMCAHHOM B NaMSITh YCTPOWMCTBA. OJTOT TPEHAXKED
MO3BOJISIET MO3HAKOMUTHLCS C HEMOCPEICTBEHHBIM YIIPABICHUEM.


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

Takum oOpa3oM, B KadyecTBE COCOOOB OpPraHU3alMH BHEY4eOHOM
NPOEKTHOI HAYYHO-TIO3HABATEJBHOH [esiTeJIbHOCTH O0y4aroulerocs MOXKHO
BBIJICIIUTH:

— BBIIOJIHEHUE  HAy4YHO-NIO3HABATEJIBHBIX M TBOPYECKUX  IPOEKTOB

MEXIUCUUIUIMHAPHOTO XapaKTepa;

— paboTta HaJl BHIIOJHEHUEM MTPOEKTOB B IPYMIaX.

1.3. YciioBue peanu3anuy nNporpaMmmbl

VYcnoBus peanuzanuu NpOTpaMMbl: TUMHA3Ms TMPEAOCTaBIsAET HEOO0XO0aUMOe
o0OpylOBaHHME U MPOrpaMMHOE O0O€CleYeHHe, KOTOPOE€ JKCILTyaTUpyeTcs B
TeueHUM roja. Peammszaumss — 3amau  OyaeT crnocoOCTBOBAaTh JajlbHEHIIEMY
(OpMHUPOBAHUIO B3MVIsJa THMHA3UCTOB Ha MUP, PACKPBITUIO PO UHPOPMATUKH B
(OpMUPOBAHUM €CTECTBEHHOHAYYHOU KAapTHUHBI MHUpPA, PA3BUTHIO MBIILJICHUS, B
TOM 4ucie (POPMUPOBAHUIO ATNTOPUTMHUECKOTO CTUJISL MBILUICHHS, MOJATOTOBKE
YUEHUKOB K JKU3HHU B HTHPOPMALIMOHHOM OOIIECTBE.

Pa3znen 2. Kommiiekc opraHu3anOHHO-TEIarornyecKux ycJaoBHii

2.1. KasenpapHblii yueOHblii rpadguk
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Pomku, | 1| 1 PeryjasiTuBHbIE: KOHTPOJIb,
Yro takoe pobothI? | poTorpa OIICHKa, LIeJIeTioaraHue.
Beousiii. e n Yro ymeroT nenath | QU U KoMmyHuKaTuBHBIE
samaun Kypea poOOTHI? MYJIETUM [InanupoBanue y4eOHOTO
OGcyxerte Po6oTHI B KHHO. enua. COTPYIHUYECTBA C
1 paGOTHI Ha Buner po6oToB. YUUTEJIEM U CBEPCTHUKAMH,
Texyrmuii Koncrpykuuu MOCTaHOBKA BOIIPOCOB
po6oTOB Ilo3naBaTenbHble: paboTa

y4eOHBIN TOJI.

[TpaBuna Th ¢ nHpopmanmen




[punnun paboTs 1 PeryasiTuBHbIE:
poOoTOB B IUTAHUPOBAHKE, KOHTPOJIb,
MHTEPaKTHUBHBIX KOPPEKIHs.
TpeHaxepax KoMMyHHKaTHBHbBIE:
MIOCTAHOBKA BOIIPOCOB
PoGoter B ITo3naBaresbHbIE:
TpeHaxepax. JIOTHYECKUE IeHCTBHS,
pabota ¢ uaopMaIueH,
S3wik SIROP. [TamsTKa 1 PeryasiTuBHbIe:
Onwucanue u IO SI3BIKY TUTAaHUPOBAHKE, KOHTPOIT,
CTPYKTypa SI3bIKa KOPPEKITHSI.
KoMMyHHKaTHBHbBIE:
MOCTaHOBKA BOIIPOCOB
I3e1k SIROP H03HaBaTeJII)lible:
JIOTHYECKUE IEHCTBHS,
pabora ¢ uadopmaruei,
A3k SIROP. [TamsiTka 0,5 | 0,5 | PeryasituBHbBIE:
OcHOBHBIE 1O SI3BIKY TUTAHUPOBAHKE, KOHTPOITh
KOMaH/Ibl, KoMMyHHKaTHBHbBIE:
nepeMeHHEBIE, MOCTaHOBKA BOIIPOCOB
Omncanmue s3pxa | BCTPOCHHBIC IMo3naBarte/bHBIE:
VIIDARIICHHA B byHKIMH yYMEHHE pa60”£aTb c
TpEeHaXKepax HHQopMALIKEH,
CTPYKTYpUPOBAaTh 3HAHUS
Crnoco0bl 0,5 | 0,5 | PeryarsTuBHbBIE:
yIpaBICHUSIMH TUTAHUPOBAHKE, KOHTPOJIb
poGoTamu. KoMMmyHuKaTHBHbBIE:
CnocoOsl 3anmcu MIOCTaHOBKA BOIIPOCOB
COCOBL AJITOPUTMOB IS IMo3naBaTe/bHBIE: }
yTIpABTCHHS po6oTOB pabora ¢ uadopmaruein

poboramu




Tpenaxep
«¥YrpasieHue ¢
IyIBTa»

3HAKOMCTBO C
TpEHAXEPOM

HNurtepak
TUBHBIN
TPEHaXe

p

PeryasiTuBHbI€:
MJIaHUPOBAHUE, KOHTPOJIb,
KOPPEKIIHs, OLICHKA.
KoMmMyHuKaTuBHbBIE:
MOCTaHOBKA BOIPOCOB
ITo3HaBarebHBIE:
JIOTHYCCKHE JICHCTBHS,
pabora ¢ undopmarnuein

[TpakTuedckas
pabota
«JIBUXKEHUE C
JATIUKOM
OCBELIEHHOCTU»

Tpenaxep
«/IBMxKeHue ¢
JATYUKOM
OCBEIIEHHOCTH»

HNuTtepak
TUBHBIN
TpEeHaXe

p

PeryasiTuBHbIE:
CaMOCTOSITEIbHO
KOHTPOJIMPOBATh CBOE
BpeMs
Ilo3naBareabHbIE:
NEUCTBUSA IIOCTAHOBKU WU
pelieHus npooeM:
bopmynupoBaHue
po0JIeMBl;
CaMOCTOSITEIbHOE CO3/1aHue
croco0oB
perieHus npoOiem
TBOPYECKOTO M MOUCKOBOTO
Xapakrepa
KomMmyHuKaTuBHBIE
[TnanupoBanue ydeOHOTO
COTPYIHUYECTBA, BHIPAKATh
CBOM MBICJIH B CO-
OTBETCTBHH C 3aJ1a4eit

IIpakTrueckas
paborta
"PazpaboTka
COOCTBEHHBIX
Tpacc s
TpeHaXepoB"

Tpenaxep
«JIBIO>KEHHE C
JTATIUKOM
OCBEIIEHHO CTH»

Nurepax
THUBHBIN
TpeHaxe
p.
Paznuun
blE
H300pax
EeHUS
Tpacc

PeryasituBHbIE:
CaMOCTOSITEIbHO
KOHTPOJIMPOBATh CBOE
BpeMs
Io3HaBareabHbIC:
JNEHCTBUSI TIOCTAaHOBKU U
pelieHus npooeM:
dbopmynupoBaHue
poOJIEMBI;
CaMOCTOSITEIbHOE CO3/IaHuE
croco6oB
pelieHus npooiem
TBOPYECKOTO U TOMCKOBOTO
XapakTepa
KommyHukaTuBHbIe
[TnanupoBanue y4eOGHOTO
COTPYIHUYECTBA, BHIPAKATH
CBOM MBICJIH B CO-
OTBETCTBHH C 3a1a4eii




Tpenaxep HuTepax PerynsTuBHbIe:
«/IBrxkeHue ¢ TUBHBIN MTaHUPOBAHUE, KOHTpOIIB,
JIBYMS TaTYMKAMU | TPEHAXKE KOppeKuu:, OlCHKa.
KommyHnnkarnBHbIe:
OCBEIIEHHOCTH» p :
Ipaktneuckas yMeHHe paboTaTh B KOMaH/ie
pabora IMo3naBareabHbIE:

9 «JIBmxeHue ¢ JIOTHYECKHE ICUCTBUS, paboTa
JBYMS TaTYUKAMU ¢ urdopmarueii,
OCBEIICHHOCTH» ¢dopmuposanue UKT-

KOMIICTECHTHOCTHU
Tpenaxep Hurepax PerynasituBHbIE!
«/IBMxKeHue ¢ TUBHBIN CaMOCTOSATEIBHO
JIByMS JTaTYMKaAMU | TPEHAXKE KOHTPOJIUPOBATH CBOE
OCBEIIEHHOCTH» p- BpeMs
Paznuun Ilo3naBareabHbIE:
bIC JIEUCTBUSI TIOCTAHOBKU W
n300pax eIIeHUs polIieM:
[IpakTnueckas p P P
€HUs bopmynupoBaHue
pabota
"PasnaGorKa Tpacc poOJIEMBI;
10 p CaMOCTOSITENIBHOE CO3/TaHNE
COOCTBEHHBIX
croco0oB
Tpacc uist
" perieHus npoOiem
TPEHaXKEPOB
TBOPYECKOTO M MOUCKOBOIO
Xapakrepa
KomMmyHuKaTuBHBIE
[TnanupoBanue ydeOHOTO
COTPYAHUYECTBA, BBIPAKATH
CBOU MBICJIH B CO-
OTBETCTBHH C 3a/1a4ei
Tpenaxep Nurepax PeryasituBHbIe:
«JIBIO>KEHHE C TUBHBIN ITaHUPOBAHUC, KOHTPOIIb,
Tpems JaT4YuKaMu TpeHaxe KOppeKuus, OLCHKA.
KommyHukaTuBHbIE:
OCBELLIEHHOCTH» p :
HpaxTiedckas yMeHHe paboTaTh B KOMaH Ie
pabora Ilo3naBarenbHbIe:
11 | «/IBmwxeHue ¢ JIOTHYECKHE JIEUCTBUS, pabora

TpeMs JaTYUKaAMU
OCBCILICHHOCTHU»

¢ uHpopmanuei,
¢dopmuposanne UKT-
KOMITETEHTHOCTH




Tpenaxep Hurepax PeryasituBHbIE!
«/IBrxkeHue ¢ TUBHBIN CaMOCTOATEIBHO
TpeMs JJaTYMKaMU | TPEHaXe KOHTPOJIUPOBATH CBOE
OCBEIIEHHOCTH» p- BpeMsi
Paznuun Io3naBareabHbIC:
bIC JIEUCTBUSI TIOCTAHOBKU U
n300pax CIICHUS TTPOOIIeM:
[IpakTnueckas p P p
€HUs bopMmynupoBaHue
pabora )
" Tpacc poOJIEeMBI;
Pa3pabotka
12 CaMOCTOSITEILHOE CO3/ITaHNe
COOCTBEHHBIX
croco0oB
Tpacc Jyist
" pelieHus npobaem
TPEHaXXEPOB
TBOPYECKOTO M TOUCKOBOTO
Xapakrepa
KoMMmyHuKaTHBHBIE
[InanupoBanue y4eOHOTO
COTPYIHUYECTBA, BEIPAKATH
CBOU MBICITH B CO-
OTBETCTBHH C 3a7a4uch
Tpenaxep HuTepax PeryasiTuBHbIe:
«/IBrxKeHue ¢ TUBHBIN TUIAHUPOBAHMUC, KOHTPOITb,
YEeThIPbMS TpeHaxe KOpPCKIIH3, OICHKA.
HpaKTHe'—ICKa?[ ATYAKAMH p KOMMyHI/IlgaTI/IBHBIe:
CHHUC padoTaTh B KOMaHIC
pabora OCBEILIEHHOCTH» yM p A
«J[BIIKEHIE C ITo3HaBaTe/IbHBIE:
13 JIOTUYECKHE JIeHCTBHS, paboTa
YeThIPMS N
¢ uHbopmanuei,
AaTHKkaMu dhopmupoBanrmne MKT-
OCBECIICHHOCTH» KOMIICTCHTHOCTH
Tpenaxep Nurepax PeryasituBHbIE:
«/IBmxenue ¢ TUBHBII CaMOCTOSITEIbHO
YEeThIPbMS TpEHaXxe KOHTPOJIMPOBATh CBOE
JaT4YuKaMu p. BpeMs
OCBEIIIEHHOCTH Paznuun Ilo3naBaresbHbIE:
3 JNEHCTBUSI TIOCTAaHOBKU U
H300pax CIICHUS TTPOOIIeM:
IIpakTrueckas p p P
eHUS dbopmynupoBaHue
paborta
" Tpacc poOJIeMBl;
Pa3zpaboTka
14 CaMOCTOSITEIbHOE CO3/IaHNe
COOCTBEHHBIX
croco6oB
Tpacc Jist
" peueHus npobnem
TPEHaXKEPOB
TBOPYECKOTO M MOUCKOBOTO
XapakTepa
KommyHukaTuBHbIe

[TnanupoBanue y4eOGHOTO
COTPYIHHYECTBA, BHIPAXKATh
CBOM MBICIIH B CO-
OTBETCTBUH C 3a/1a4eid




Tpenaxep HuTepax PerynsTuBHbIe:
«/IBrxkeHue ¢ TUBHBIN MTaHUPOBAHUE, KOHTpOIIB,
aTYNKOM TpeHaxe KOppeKuu:, OlCHKa.
KommyHnnkarnBHbIe:
paccTostHUS» p
Ipaktneuckas yMeHHe paboTaTh B KOMaH/ie
pabora IMo3naBareabHbIE:

15 | «/IBmxkenue ¢ JIOTHYecKHe ACUCTBHSA, paboTa
JATYAKOM ¢ uadopmanue,
pacCTOSTHUS» ¢dopmuposanue UKT-

KOMIICTECHTHOCTHU
Tpenaxep Hurepax PerynasituBHbIE!
«/IBMxKeHue ¢ TUBHBIN CaMOCTOSATEIBHO
JTATYUKOM TpeHaxe KOHTPOJIUPOBATH CBOE
paccTOSTHUS» p- BpeMs
Paznuun Ilo3naBareabHbIE:
bIC JIEUCTBUSI TIOCTAHOBKU W
n300pax eIIeHUs polIieM:
[IpakTnueckas p P P
EHHUS dbopmynupoBaHue
pabota
" Tpacc poOJIEMBI;
Pa3zpabotka
16 CaMOCTOSITEIbHOE CO3/IaHuE
COOCTBEHHBIX
croco0oB
Tpacc uist
" perieHus npoOiem
TPEHaXKEPOB
TBOPYECKOTO M MOUCKOBOIO
Xapakrepa
KomMmyHuKaTuBHBIE
[TnanupoBanue ydeOHOTO
COTPYAHUYECTBA, BBIPAKATH
CBOU MBICJIH B CO-
OTBETCTBHH C 3a/1a4eil
Jleromua. O Ponukn, PerynsituBHbIE:
xomnaHuu Jlero. dororpa IJIAHUPOBAHUE, KOHTPOJIb,
[IyremecTBue B buu u KOPPEKLIHS, OLEHKA.
cTpany Jlero. MYJIIBTHUM KoMmyHuKaTHBHBIE:
Jlero eaua MIOCTaHOBKA BOIIPOCOB
KOHCTPYKTOPbI Ilo3naBaresabHbIE:
Nudopmanus 006 JIOTUYECKUE ICUCTBUS,
UMCIOIIHMXCS pabora ¢ uadopmaruein
17 | Komnanus JIET'O | koHCTpyKTOpax

komnanuu JIET'O,
ux
(YHKIIMOHAIBHOM
Ha3HAYeHUU U
OTJINYUH,
JIEMOHCTpAIHs
UMEIOIUXCS Y HacC
HaOOpOB.




3HaKOMHUMCH C [Ipesent 05105
HabopoMLEGOedu | arust
KOHCTDVKTODEL cation 9686.Yro
18 J'IEFOPYK p HEe0o0X0IUMO 3HATh
nepes HadauioM
paboTHI .
CobGupaem monens | [TocoOue 1
19 Ha6op LEGO «ABTOMOOWIIBY TUIst
education 9686 cOopKH
MOJIEIN
Habop CobGupaem monens | [Tocobue 1
20 | «LEGOeducation ;eﬁfzi:;iﬂ ?ggpm
9686 MOJIEIN
Habop CobGupaem monens | [Tocobue 1
21 | «LEGOeducation ;Zgl?;fa” i‘ggpm
9686 MOJIETN
Habop Cob6upaem monens | [Tocobue 1
22 | «LEGOeducation «OrGoiHHbI U
9686 MOJIOTOK» cOopku
MOJIEN
Habop Cob6upaem monens | [Tocobue 1
23 | «LEGOeducation «Masrini> ?ggpm
9686 MOJIEIHN
HaGop JleMoHcTpanus ITocoOue 1
24 | «LEGOeducation | MOAS™ N VIR
9686 «[TogbeMHBIH cOopku
KpaH» MOJIEH
HaGop JemoHcTpanus ITocoOue
25 | «LEGOeducation | MMM LA
9686 « Cobauka» cOopku
MOJIEHN
JleMoHcTpanus TTocoOue
26 Ha6op «LEGO mMojienu «JIyHoxom» | ms
education 9686 cOopKH

MOJIEH

PerynsiTuBHbIe:
IUTAHUPOBAHHE, KOHTPOIb
KoMMyHHKaTHBHbBIE:
IIOCTAHOBKA BOIIPOCOB
Ilo3naBaTe/IbHBIE:
yMeHue padoTarb ¢
uH(popmanuei,
CTPYKTYpUPOBAaTh 3HAHUS




Br16op TeMel. 0,5 | 0,5 | PeryasiTuBHbIE:
AKTyalbHOCTh CaMOCTOSITEIBHO
BBIOPAHHOW TEMBI. KOHTPOJIUPOBATH CBOE
ITocranoBka BpeMs
MPOOJIEMBI. KoMMmyHuKaTHBHBIE
BripaboTtka [InanupoBanue ydeOHOTO
rumnotessl. Llens COTPYIHHUYECTBA C
MpOeKTa. 3a/1aun YYUTEJIEM U CBEPCTHUKAMU
npoekra. Jlenenue —
97 Ha6op_ «LEGO Ha oTpeieTiCHUE TeITH,
education 9686 TPYIIIBLIIOPOOHO S (YHKLIUH Y4aCTHUKOB,
omnucaHue OymyIIuX croco0oB
MoAeIeH B3aMOJCHCTBHSI;
MTOCTaHOBKA BOIIPOCOB
Io3HaBareabHbIE:
JIOTHYCCKHE JICHCTBHS,
pabora ¢ uadopmarue,
dbopmupoBanne UKT-
KOMIIETEHTHOCTH.
Pacnpenenenne 1 | PeryasiTuBHBIE!
00s13aHHOCTEH B CaMOCTOSITETHHO
rpynme. Y TouHsieM KOHTPOJIUPOBATH CBOE
napameTpbl BpeMs
IIPOEKTa. Ilo3HaBaTesbHbIE:
JlononHseMm ero BbIJICTICHHE u
28 PaGora Hax cXeMamH, dbopMmynupoBaHue MMO3HABA-
TIPOEKTAMH YCIIOBHBIMH TEIbHOMU LEeNH;
YepTeKaMu, MOUCK UM BbIJIEJICHHE
nobaBiseEM HE0O0X0UMOH
onHcareabHYIO uH(popMauu

qacCThb.




KoncrpyupoBanne PeryasituBHbIE!
CBOET0 pobora. CaMOCTOSITEILHO
. Ucnibrtanne KOHTPOJINPOBATh CBOE
po0ora. BpeMsI
BrisiBnenne Io3naBareabHbIC:
TUTFOCOB U JICUCTBUS TOCTAaHOBKU U
MUHYCOB. penieHus mpooiaem:
bopMmynupoBaHue
po0JieMsl;
CaMOCTOSITEIIbHOE
Pabora Han
29 CO3/1aHHEe CIIOCOO0B
MPOEKTaMU
pelieHus npobaem
TBOPYECKOTO U MOMCKOBOTO
Xapakrepa
KoMmMyHukaTuBHbIE
[InanupoBanue y4eOHOTO
COTPYIHUYECTBA,
BBIpaXaTb CBOU MBICIH B
COOTBETCTBUHU C 337]a4aMHU .
KoHncrpynpoBanue PeryasitTuBHbIE:
cBoero pobora. MJAaHUPOBAHUE, KOHTPOJIb,
Oo6HoBnsIEM KOpPPEKIHs, OLEHKA.
napameTpbl KoMmyHuKaTHBHBIE:
PaGora Han 00BEKTOB. yMEHHUE paborarb B
30 KOMaH/e
MPOEKTaMHU
Ilo3naBaTesabHbIE:
JIOTHYSCKHE JICHUCTBHS,
pabora ¢ uadopmaruen,
dbopmupoBanne UKT-
KOMITETEHTHOCTH.
Ot60p PerynsituBHbIE:
uHbOpMaIUH [T yMEHHE
BBICTYIICHUS. CTPYKTYpHUpPOBaTh 3HAHUS,
[Ipe3enTarnusi. peduiekcus  cnocoboB U
TlonroroBka x YCIIOBUI JIENUCTBHS,
3aIUTe MPOEKTA. KOHTPOITb u OIICHKA
31 PaGora Han [IpoOHoe mpolecca M pe3yibTaToB
MPOEKTaMHU BBICTYILJICHUE. JeSITeNIbHOCTH;
KomMmyHukaTuBHbIE:
YMEHHE paboTtarb B

KOMaHC




32

Pabora Hazx
IPOEKTaMH

PerynsituBHbIC:
KOHTpOJIb, KOppeKuus,
OIICHKA.
KoMmMyHukaTuBHbIe
BBIPAXKaTb CBOW MBICIH B
COOTBETCTBHHM C 3aJadyaMu
51 YCIOBUSAMU
KOMMYHUKAIINH;

BJIAJICHHE MOHOJIOTHYCCKOM
u IUAJIOTUYECKOU
dbopmamu peun

33

PabGora Hax
MIPOEKTAMHU

PeryasiTuBHbIE:
KOHTpO!JIb, KOpPPEKIIHUS,
OIICHKA.
KomMyHukaTuBHbIE
BBIpaXaTb CBOU MBICIH B
COOTBETCTBHHM C 3aJadyaMu
51 YCIOBUSMU
KOMMYHUKAIIIH;

BJIaJCHUE MOHOJOTHYECKOU
Hu JTNAJIOTHYECKOH
dbopmamu peun

34

3anura npoeKToB

Pel"y.]'lflTI/IBHble: KOHTPOJIb,
KOpPpEKIIUs, OllEHKA.
KommyHuKaTuBHbIE
BBIpa)KaThb CBOM MBICIH B
COOTBETCTBUHU C 3aJa4aMH
u YCIIOBUSIMU
KOMMYHHKAIIHH;

BJIaJICHUE MOHOJIOTHYECKOM
u IUAJTOTUYECKOU
dbopmamu peuun

2.2. Ilnanupyemble pe3yabTaThl

IIporuo3upyemblii pe3yibTart. [lo okoHuaHUIO Kypca 00ydeHus yqamuecs

JOJIKHBI:
3HaTh!
— mpaBuia 6e30macHoN paboThI;
— OCHOBHbIE KOMIIOHEHTHI KOHCTpYKTOpOoB JIEI'O;

— KOHCTPYKTHUBHBIE OCOOEHHOCTH PA3JIMUHBIX MOJIENICH, COOPYKEHUH U

MEXaHU3MOB;

— KOMITBIOTEPHYIO CPEIY, BKIIFOUAIOIIYIO B ceOs TpadyMueCKUi S3bIK

MPOrPaMMHPOBAHUS;

— BHABI IIOABUXXHBIX U HCIIOABUKHBIX COCI[I/IHGHI/Iﬁ B KOHCTPYKTOPEC, OCHOBHBIC

MIPUEMbI KOHCTPYUPOBaHHUS pOOOTOB;
— KOHCTPYKTHUBHBIE OCOOEHHOCTH Pa3IMUHBIX POOOTOB;




MOPSJIOK CO3JIaHUS aJITOPUTMA IMPOTPAMMBI, TEUCTBUS POOOTOTEXHIUUECKUX
CPEICTB;
KaK MCTIOIb30BaTh CO3/IaHHBIE TTPOTPAMMBI;
CaMOCTOSATEILHOPEIATFTEXHUICCKHUE3aJauUBIIPOIIECCE
KOHCTPYMPOBaHUS pPOOOTOB (TUTAHMPOBAHWUE TPEICTOSAIIUX JEHCTBUH,
CaMOKOHTPOJIb, TPUMEHATH IIOJIYYCHHBIC 3HAHUSA, TPUEMBI M  OIBIT
KOHCTPYMPOBAHUS C UCIOJIB30BAaHUEM CITCIIUAIILHBIX DJIEMEHTOB, U JIPYTHUX
00BEKTOB U T.1I.);
CO3/1aBaTh PEabHO JICHCTBYIOIIUE MOJCITH POOOTOB IMPH TTOMOIITH
CIeIMaIbHBIX JIEMEHTOB 110 pa3pabOTaHHOW CXeMe, 10 COOCTBEHHOMY
3aMBICTY;
CO3/1aBaTh MPOTPaMMBbI Ha KOMIIBIOTEPE JIJIsT Pa3IUYHBIX pOOOTOB;
KOPPEKTUPOBAThH MPOTrPAMMBI ITPU HEOOXOTUMOCTH.

YMmernb:
NIPUHUMATh WU HaMe4aTh yUeOHYIO 3aJ1aqy, €€ KOHCUHYIO I1eJIb;
IIPOBOJIUTH COOPKY POOOTOTEXHHUECKUX CPEACTB, ¢ mpuMeHeHrneM LEGO
KOHCTPYKTOPOB;
CO3/1aBaTh MPOTPAMMBI JIJIs1 POOOTOTEXHUYCCKHUX CPEJICTB;
IIPOTHO3UPOBAThH PE3YJIBTATHI PAOOTHI;
IJIAHUPOBATH XOJI BHITIOJIHEHUS 3a/1aHUS;
palMoHaIbHO BHITIOHATH 33/IaHUE;
PYKOBOAUTH PaOOTOM TPYIIIBI MIIM KOJUICKTHBA,
BBICKA3bIBaThCSl YCTHO B BHJIE COOOIIEHUS WIIHA JTOKJIA/a;
BBICKa3bIBaThCSl YCTHO B BHJIE PEIICH3UU OTBETA TOBAPUIIIA;
IPEACTABIATh OJIHY U Ty )K€ HH(POPMAIHMIO Pa3IMYHBIMU CIIOCOOAMH.

MexaHu3M OTCJIeKMBAHUSA Pe3yJIbTATOB:
OJIMMITHA/IBL;
COPEBHOBAHUS;
yueOHO-HCCIe0BaTEIbCKIE KOHDEPEHITNH;
POEKTHI;
MIOJITOTOBKA PEKJIAMHBIX OyKJIETOB O MPOETIaHHOM paboTe;
OT3bIBbI IPENOJABATENS U POJUTENECH YUCHUKOB Ha CANTE IIKOJBI.

2.3. ®Dopmbl aTTECTALNU
[Ipenmomaraercs mTpoBepKa YCBOCHHUS Marepuaia B (opMe OTKPBITHIX

YPOKOB, y4dacTHE€ B KOHKypcax (IIKOJIBHOTO, TOPOACKOTO, PECIyOIMKAHCKOTO
YPOBHS).

[Ipy oreHWBaHWM WTOTOBOTO MPOEKTA CleAyeT oOpamarb BHHUMaHHE Ha

TAaKHUC 3JICMCHTBI ITPOCKTA, KaK:

TCXHUYICCKYIO CJI0KHOCTD,
MNPAKTHYCCKYIO 3HAYMMOCTD IIPOCKTA.



[TomruMO COOCTBEHHO MpPOEKTa CJEAYeT OLICHUBAThb YMEHHUS TIpYNIOBOU
paboThl. YMEHHE OpPraHru30BbIBaTh PA0OTY B IPYIIIE CIEAYET OLEHUBATH I10:
— HaJIWYUIO U (PyHKIMOHAJIBHOCTH pa3/iesieHus: 00s13aHHOCTEN;
— HMH(POPMUPOBAHHOCTHU IPYIIIIBLI O PE3YAbTATaX PAOOTHI;
— BKJIAAY KaXXJOr0 YjeHa IpyMIbl.

2.4. Cnmcok JuTeparypbl

Cnucok JIuTeparyphl AJs neaarora
1) Texuomnorus u pusuka. Kuura mis yuurens, LEGO Educational

2) Tepsopo6or LEGO® WeDo™ (LEGO Education WeDo), 2009, The LEGO Group.

Cnucok Jureparypsl A5 y4aAIIUXCS
1. LEGO®. Knura urp. Oxusu csou moaenu! Jlunkoswur J[. xkcmo, 2014

2. ®usznueckue sxcrepumMenTsl U onbIThl ¢ LEGO MINDSTORMS Education
EV3 Kopsrun A., CmonsaukoBa H., JIMK Ilpecc, 2020

3. bonbmas kaura moe3noB LEGO. PykoBoICTBO 1O CO3/TaHHMIO PEATUCTUIHBIX
moxueiern Marrec X., 2020

4. Kouctpyupyem po6oroB Ha LEGO® MINDSTORMS® Education EV3.
Mortob6aiik , Tapanara B., Kpacusix A., CamaxoBa A., JlabopaTopus 3HaHUI,
2018

5. HUuactpykuuu k Habopam LEGO, 2020

HuTepHeT-pecypchbl

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

2) Robot Virtual Worlds — BuptyansHBIE MUPBI pOOOTOB.

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

4) Buneoypoxku 1o nporpamupoBannio poboroB LEGO Mindstorms EV3.

5) www.prorobot.ru — caiit mpo po60TOB U pOOOTOTEXHUKY.

6) Pobomnardopma Robbo (Scratchduino) — mporpammuposanme Arduino-
pobotoB Ha Scratch.

7) 3anumarenbHas poOOTOTEXHHMKA — BCE O POOOTAx s JCTCH,
pOnUTENEH, YUUTENEH.

8) Koncrpykrop TPUK miist poOOTOTEXHUYECKOTO TBOPUESCTBA.

9) TPUK-Crynus — cpena mporpaMMUPOBaHUsS PEATbHBIX U BUPTYaTbHBIX
poOOTOB.

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