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1.1. IosicHUTEbHAS 3ANNCKA

PaGowasi mporpamma kpyxkka «OOpa3oBaTejibHasi POOOTOTEXHHKA)
COCTaBJI€Ha B COOTBETCTBUM C OCHOBHBIMH MOJIOKEHHSIMH DeaepanbHOro
TOCyAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa OCHOBHOTO OOIIEro 00pa3oBaHus
(®1roC 0O00); TpeboBaHMAMH K  pe3yabTaTaM OCBOEHUS  OCHOBHOM
o0Opa3oBaTeIbHONM TMPOrpamMMbl (JJUYHOCTHBIM, METANpPEIMETHBIM, MPEIMETHBIM);
OCHOBHBIMH TMOJIXO/IaMH K Pa3BUTHUIO U (HOPMHUPOBAHUIO YHUBEPCAIBHBIX YUEOHBIX
nevctuid (YY) ansa ocHoBHOro obmiero oopazoBanusi, I[IpumepHoit 0CHOBHOM
oOpazoBarenbHOM Tporpammbl OY u Ha ocHoBanuu mpukaza Ne 1577 or 31
nekabps 2015 . MunoOpnayku Poccun «O BHeceHnr u3MeHeHul B (enepaibHbIN
rOCyIapCTBEHHBI 00pa30BaTENbHBIN CTaHAAPT OCHOBHOTO OOIIEro 0Opa3oBaHUA,
YTBEP>KJICHHBI MpUKa3oM MUHHUCTEpCTBA OOpa30BaHUs M HAyKH POCCHICKON
Oenepartuu ot 17 nexadps 2010 . Ne 1897».

Peanuzaums mporpammbl ocyuiecTBisiercss Ha 0Oaze llenTpa oOpa3oBaHus
uuppoBoro U rymanutapHoro npoguineii «Touka pocra», CO3IaHHOIO B IEJAX
pPa3BUTHS U peaM3allii OCHOBHBIX M JOMOJIHUTENBbHBIX 00I€00pa30BaTEIbHBIX
nporpaMm 1U(POBOro, €CTECTBEHHOHAYYHOTO M TYMaHUTApHOTO NpoduiieH,
dbopMHUpOBaHUS COLMAIBHON KYIBTYpbI, POEKTHOMN J1€ATEbHOCTH, HAPABICHHOM
HE TOJbKO Ha paCIIMpPEHUE IMO3HABATEIbHBIX MHTEPECOB IIKOJIBHUKOB, HO U Ha
CTUMYJIMPOBAHHE AKTUBHOCTH, UHUIIMATHUBBI U HUCCIIEIOBATEIBCKON JNEATEIIbHOCTH
00y4Jaronuxcs.

Hcnonb3oBanue JIero-KOHCTPYKTOPOB BO BHEYPOUYHOM JIEATEIBHOCTH
NOBBIIIAET MOTHBALMIO YYallUXCsl K OOY4EeHMIO, T.K. MpPH 3TOM TPeOyroTCs
3HAHMS MPAKTUYECKU U3 BCEX yUEOHBIX JUCUUIUIMH OT UCKYCCTB U UCTOPHUU O
MaTeMaTHKd M €CTECTBEHHBIX HAayK. MeXIpeIMeTHbIC 3aHSTHS ONMHPAIOTCS Ha
€CTECTBEHHbI MHTEpEC K pa3palOTKE M MOCTPONKE Pa3IMYHBIX MEXaHU3MOB.
OpnoBpeMeHHO 3aHsATHs JIEI'O kak Henb3s Jydile MOAXOAAT IS U3y4EHUS
OCHOB QJITOPUTMHU3ALMK U MpOrpaMMHUpoBaHus. M3ydas mpocTble MEXaHU3MBbI,
pedara yuarcss paborarh pykaMu (pa3BUTHE MEJIKHX M TOYHBIX JIBH)KEHUN),
pPa3BUBAIOT AJIEMEHTAPHOE KOHCTPYKTOPCKOE MBIILIEHUE, (paHTa3ui0, U3ydaroT
MPUHITUIBI PA0OTHI MHOTUX MEXaHU3MOB.

[Iporpamma paccurTana Ha OOy4aloOlmUXCs, HAYMHAIOMIUX 3aHUMAThCS
pobOoTtoTexnukoi, Ha 34 4. (1 yac B Hememo). [IpoaomKUTENEHOCTH OIHOTO
3ansaTus — 40 muH. Bo3pacTHas rpynmna ydammuxcsi, Ha KOTOPbIX OPUEHTHUPOBAHBI
3ansaTus — 13-14 ner (8 kimacchr).

1.2. Ilesu 1 3a7a4u MPpOrpaMmMbl
Kpyxok nMeeT HAyYHO-TEXHUYECKYI0 HAMPABJIEHHOCTH
Ileab nporpamMmmsi:
- ¢hopMHUPOBATH JIMYHOCTH yUaIllEroCs, CIIOCOOHOTO CaMOCTOSITEIbHO CTAaBUTh
yueOHbIC 1IENIN U TIPOEKTUPOBATH IMyTH UX peau3alliu;
— W3yueHHue u cOOpKa MAIIMH U YCTPOUCTB;



— HCCIIEIOBAaHHUE MAIMH, B KOTOPBIX €CTh MOTOD;

— W3YyYCHME DHEPIUM BETPA U U3TOTOBJICHUE YCTPOMCTB JJIs HAKOIUICHUS U
VCIIOJIb30BAaHUS OTOU DHEPTUU;

— U3y4YeHHE 3yOUaThIX Mepeaad U MEXaHU3MOB.

3ajaum NporpaMmabi:
Oopa3oBartesibHbIC:
— HU3y4Y€HHE OCHOB POOOTOTEXHUKH C MPUMEHEHUEM MTPOTrPaMMHUPYEMBIX
YCTPOMCTB;
— HAy4YWUTb YUTATh DJIEMEHTAPHBIE CXEMBbI, a TAK)Ke COOUPATh MOJIEIH 10
MPEAJIOKEHHBIM CXEMaM U UHCTPYKIIUSIM;

Pa3BuBaruniue:

— pa3BUBaTh 00OpPa3HOE MBIIIJIEHUE, KOHCTPYKTOPCKHE CITIOCOOHOCTH
YYalIuXxcs,

— pa3BUBaTh YMEHHE JIOBECTH PEIICHUE 3a/1a4U OT MPOEKTa 10 padboTaromiei
MOJEIIH;

— pa3BUBaTh MNPOAYKTUBHYIO KOHCTPYKTOPCKYIO JESATEILHOCTH: OOECICUUTH
OCBOCHHE YyYalllUMHCS OCHOBHBIX MPUEMOB COOPKH M MPOrpaMMUPOBAHHS
POOOTOTEXHUUECKHUX CPEICTB;

— pa3BUBaTh YMEHHE MOCTAHOBKHM TEXHHUYECKOW 3a/iay, cOOMpaTh M HU3ydyaThb
HY)XHYI0 HHGPOpMAIUMI0, HAXOAUTh KOHKPETHOE pEIICHHE 3aJadud |
OCYIIECTBIISITh CBOM TBOPYECKUI 3aMBbICEN.

BocnurareabHbIe:
— BOCIHTaTh YMEHHE pabOTaTh B KOJUICKTUBE C YICTOM JIMYHOCTHBIX Ka4eCTB
y4ammxcsi, ICUX0JIOTHYECKUX U BO3PACTHBIX OCOOCHHOCTE;
— BOCIHTATh TPYAOJIIOOME U YBAXKUTEIBHOE OTHOIICHUS K
UHTEJJICKTYaIbHOMY TPYAY;
— (GOopMHUPOBATH Y yYAIIUXCS MOTUBAITUH K 3JJ0POBOMY 00pa3y KU3HH;

JTanbl NPOBeIeHUs 3aHATHS:

YcraHoB/IeHHe B3aMMOCBS3Ei.
3aHsATHE HAYMHACTCS C KPATKOro OOBSICHEHUs TMpeaHa3HayeHuss W (QyHKIun
MOJEJIE M HMHTEPAKTUBHBIX TpPEHaXepoB. lIpu 3ToM ydammmcs NOKa3bIBAETCS
HEOOJIBIIION BUJICOPOJIUK O pealibHOM MexaHusMme (ero ananorom Oyaet JIEI'O®-
MOJIeNIb), KOTOpPbIA CHAaO)XXEH JIAKOHUYHBIMH CYOTHUTpaMH C J0OaBlIE€HUEM
KOMMEHTAPHUEB IO TAHHOW TEME.

KoncTrpyupoBanme. VYwuamuecs M0 MHCTPYKUUSAM COOMPAIOT
MOJIETIH, B KOTOPBIX 3aJI0’KE€HbI KOHIIENIIMM OCHOBHBIX pa3nenioB oOyueHus. Pebsta
MOJIyYaloT IOJIE3HbIE COBETHI M MOJCKA3KHU, KaK MPOBECTU MCHBITAHUS MOAEIU U
yOeIuThCs, 94TO OHAa cOOpaHa u paboTaeT MPaBUIILHO.

Peduiexcusi. B mporecce uccienoBanus ydamuecs: 00 yMbBIBaIOT,

YTO OHU JIOJKHBI CKOHCTPYMPOBATh M KaKUX PE3YJIBTATOB AOCTUYb; MPU ATOM



yrIyOnsieTcst X MOHMMAaHHUe MPUOOpeTeHHOro onbiTa. OHU OOCYXAAIOT MPOEKT
U BOIUIOIIAIOT CBOM WJEU Ha mpaktuke. [lepen KaxabiM 3aHsTHEM peodsiTa
JOJIKHBI BBICKA3aTh CBOU TMPEAMNONOXKEHUS O TOM, UYTO Yy HHUX JIOJDKHO
MOJIyYUTHCSI, & B KOHIIE — 3alMCATh PE3YJIbTAaThl. YUHUTENIb MOXKET MPEIJIOKUTD
yyYaluMcsl cliefiaTh MPe3eHTAIUI0 U MPEACTaBUTh BCE ATAlbl CBOEH pabOTHI C
HEOOXOMUMBIMU  MoscHeHussMU.  [Ipennmaraembie  y4yamumcs  BOMIPOCHI
CIIOCOOCTBYIOT TOMY, YTOOBI OHHM BBICKA3bIBAJIA CBOM TMPEAMOIOKEHUS (J1aBasiv
MIpeBapUTEIBHBIC OIEHKH ), TTPUBOIMIIHN JIOTHYCCKHE 000CHOBAHUS U JTOBOIUIIH
JI0 KOHIIA Ba)XHBIC HCCIIEOBAaHUS. DTHU BOMPOCHI JOJKHBI TAaK)KE HABOJIUTH
YYCHUKOB Ha Pa3MBIILICHHUS O TOM, HaJl YeM OHM paboTaau 10 CUX MOp U KaKue
HOBBIC UJIEM MOXKHO BBIJIBUHYTH JJI PEUICHUS 3a7add. JDTO, B CBOIO OYEPE/b,
AT YYWUTEII0 BO3MOKHOCTH OIICGHUBAaTh YYCOHBIC TOCTHKCHHUS KaKIOTO
y4YCHUKA.

PazButme. [lpemnaratorcs nyTM ©  CcHocOObI  MPOIOJDKEHUS
UCCJICIOBAaHUA Ha OCHOBE TIOJYYEHHBIX pPE3yJAbTaToB. Yuaimuecs OyayT
HKCIIEPUMEHTUPOBATH, pa3pabaTbiBaTh MOJAEIM C HOBBIMH BO3MOXKHOCTAMH, a
TaKKe€ pa3BUBaTb CBOM HJAEH MPUMEHUTEIBHO K pEaJbHbIM MAallWHAM H
MEXaHU3MaM.

PaGouue Onankm ywammxesi. Crenyd ykasaHusM B OJaHKax,
pebsita OyayT BBICKA3bIBaTh CBOM MPEIIOJIOKEHHS, MPOBOJUTH UCIBITAHUS U
W3MEPEHUS, 3alUChIBaTh TMOJYYEHHBIE pe3yiabTaThl, MOAU(UIIUpPOBATH U
CpaBHUBATh MOJICJIA U JI€JaTh BHIBOABL. YUHUTEIh MOXKET MPEJIOKUTh YHAIIUMCS
CpaBHUTH CBOM Paboure OnaHKM U MOACIMUTHCSA C TOBApHUIAMHU PE3yJibTaTaMH,
OoOCYyIUTh pa3NUYHBIC AaCIMEKThl, HampuMep, JTOCTOBEPHOCTh PpE3yIbTaTOB
WCTBITAHUM WJIM MX BO3MOYKHOW BapUAaTHBHOCTH. B KOHIIE Ka)KI0ro 3aHSTUA
ydalumcs npeajiaraeTcs NpuayMarb U n300pa3uTh YCTPONUCTBO, BOIUIOMIAOIIEE
OCHOBHbIE MPUHLIMIBI TEMbI, KOTOPYIO OHU TOJIBKO YTO MPOXOAMIH. ITO MOMKET
OBITH BBITIOJIHEHO B KAa4yeCTBE MPOEKTHON pPaOOThl WM JOMAITHErO 3aJIaHuA.
PaGouune GaHKH TOMOTAIOT YYUTEIO OLIEHUBATh YPOBEHD KAXK/IOTO yUaIerocs.

TBopueckue 3agaHus. llenp 3TUX 3aHATUA — OPUEHTHUPOBATH
ydaluxcsi Ha pa3paboTKy CBOMX COOCTBEHHBIX PEIIEHWN peajbHBIX 3ajad,
MPUYEM PEIIUTh 3TH 3aa4M MOYKHO Pa3HBIMH CIIOCOOaMHU.

OrinuurenbHass o0co0eHHOCTb. [Iporpamma oOcCHOBaHa Ha
MEJJarOTHYECKOM OIBITE aBTOPOB-COCTaBUTENCH. JIJIsl peanu3anuu mporpaMMbl
ucnonb3yeTcs Meton auddepeHIMpOBaHHOTO OOy4YeHHs, OCHOBAaHHBIM Ha
MPUHIUANAX TPeeMCTBEHHOCTH. OCBOEHHUE TPOTPpaMMbl ITPOUCXOJUT B OCHOBHOM
B MPOILIECCE MPAKTUYECKON TBOPUYECKOHN NeAaTeIbHOCTU. OCOOEHHOCThIO TAaHHOU
MPOTPaMMBbI SIBJISIETCS MHTETrpPalMs MPOBEPEHHBIX METOJUK OCBOEHHUS 0a30BBIX
MOHATUM POOOTOTEXHUKH C TMOMOIIbI0 KOHCTpykTopoB LEGO um aBropckoii
meronuku [lomskoBa K.}O. Ilpu orcyrctBum koncTpykropoB LEGO pabouas
mporpamMma MOXeT ObITh COKpalieHa 10 1 momyroaus.

Ha caiite aBropa mpencraBieHbl  pa3pa0OTaHHbIE  TPEHAXEPHl NS
nporpammupoBanus LEGO-po6oroB ' maaret Arduino.  Jlns  ympaBieHus
poOoTamMu B TpeHaXEpPAX HCIONB3YeTCS MPOCTOM S3BIK MPOTPAMMHUPOBAHUS,
KOTOPBIK monyuns paboyee HaszBanue SIROP. Kak u3BecTHO, ecTh JBa crocoba


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

YIPABJIEHUSI — HENOCPEACTBEHHOE YIIpaBiI€HUE (C IMyJbTa) W YIPaBICHUE IO
MporpaMMe, 3apaHee 3aluMCaHHOW B MaMATh YCTPOMCTBA. ODTOT TPEHAKEP
MO3BOJISIET MIO3HAKOMUTHCSA C HEMOCPEICTBEHHBIM YIIPABICHUEM.

Takum o00pa3oM, B KadyecTBE CMOCOOOB OpPraHU3alUM BHEY4YeOHOMH
NPOEKTHOI HAYYHO-TIO3HABATEJBLHOI [eSITeJJbHOCTH OO0yYarouierocs MOXKHO
BBIJICIIUTH:

— BBIIOJIHECHUE  HAYyYHO-TIO3HABAaTEIbHBIX W TBOPYECKUX  IPOEKTOB

MEXIUCIUIUIMHAPHOTO XapaKkTepa;

— paboTa HaJl BBIMOJIHEHUEM MTPOEKTOB B TPYIINaX.

1.3. YcoBue peasm3zanum NporpaMMmsl

VYcnoBust peanuzandy MPOrpaMMbl: THMHA3Usl TMPEAOCTABISET HEOOXOAUMOE
o0opynoBaHHE U TMpOrpaMMHOE oOecleyeHue, KOTOPOE OKCIUTyaTUPYeTCs B
TeueHUW Troja. Peamuzamms — 3amad  OyzmeT cmocoOCTBOBaTh — JajibHEHIIEMY
dbopMHUpPOBaHUIO B3IVIsLIa TUMHA3UCTOB HA MUP, PACKPBITHIO pOJIM MH(DOPMATUKH B
dbopMUpOBaHUN €CTECTBEHHOHAYYHOW KapTUHBI MHUpA, Pa3BUTUIO MBIIUICHUS, B
TOM 4uclie (POPMHUPOBAHUIO AJITOPUTMUYECKOTO CTHJISI MBIIUICHUS, MOJATOTOBKE
YYEHUKOB K JKM3HU B UHGOPMAITMOHHOM OOIIECTRBE.
B patore ncnouab3ywres ciaeayronue Ha6opbi: «9686. Texnonorus u pusuxay;

Pa3zgen 2. Kommiiekc opraHu3anMOHHO-TIEJATOTHYECKUX YCIOBHI

2.1. KanenpapHublii yueOHbIH rpapuk

Ne Tema ypoka Conepxanue Marepua Kon-Bo yYvi
1 4acoB
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el = S
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Pomuku, |1 | 1 PeryasiTuBHBIC: KOHTPOJIB,
Yro takoe poboTsl? | dororpa OIICHKa, L[eJIeTIoNaraHue.
Bromusiii. [eu u Yro ymeroT nenarb | GUM U KoMMyHHMKaTHBHbBIE
samaun Kypea poOOTHI? MYJIBTUM [InanupoBanue yuyeOHOro
O6eywenne PoGoThI B KUHO. enua. COTPYAHMYECTBA C
1 paGOTHI Ha Bunel po6oToB. YUUTENIEM U CBEPCTHUKAMH,
Texymmii KoncTpykumu IIOCTaHOBKA BOIIPOCOB
poboToB ITo3naBaresibHbIE: paboTa

y4eOHBIi rof.

[TpaBwia Th ¢ uHpopmarmen




[Tpuntum paboTe 1 PeryasitTuBHble:
po6OTOB B IUTAHUPOBaHKUE, KOHTPOJIb,
WHTEPAKTHBHBIX KOPPEKIIHSI.
TpeHaxepax KoMMyHUKaTHUBHBIE:
MIOCTaHOBKA BOTIPOCOB
PoGoter B ITo3naBareJibHbIE:
TPEHaXKEpax. JIOTUYECKUE ACHCTBUS,
pabota ¢ unpopmaruei,
S3pix SIROP. [TamsiTKa 1 PeryasiTuBHbIC:
Onwucanue u IO SI3BIKY IUTAHUPOBAHKE, KOHTPOJIb,
CTPYKTYypa sI3bIKa KOppEeKLHs.
KoMMmyHuKAaTHUBHbBIE:
MIOCTaHOBKA BOTIPOCOB
I3pk SIROP [Ho3HaBareabHbIE:
JIOTHYECKHUE ICHCTBHA,
pabora ¢ nadopmaruei,
S3bik SIROP. [TamsTka 0,5 | 0,5 | PeryassTuBHBIE:
OcHOBHBIE 10 SI3BIKY IUTAHUPOBaHKE, KOHTPOJIb
KOMAaH/IbI, KoMMmyHuKaTHBHbBIE:
NIEpEMEHHEIE, MIOCTaHOBKA BOTIPOCOB
Omncanne s3pka | BCTPOCHHBIC IMo3naBaresibHBIE:
YIIPABTIEHHS B byHKIAH YMEHHE pa6oEaTb C
TpEeHaxepax uHGopManmed,
CTPYKTYpUPOBATh 3HAHUS
CnocoOsl 0,5 | 0,5 | PeryassTuBHbBIE:
yIpaBIeHUSIMU IUTAaHUPOBaHKE, KOHTPOJIb
poGoTamu. KoMMyHHKaTHBHbBIE:
Crioco0sl 3anucu MIOCTaHOBKA BOIIPOCOB
Cr10co6E AIITOPUTMOB IS Io3HaBareabHbIE:
yIIpaBIeHHs po6oTOB pabota ¢ unpopmanuein

pobotamu




Tpenaxep
«YnpasieHue ¢
MyJbTa

3HaKOMCTBO C
TPEHAXKEPOM

Nurtepax
TUBHBIN
TpEHaXe

p

PeryasituBHble:
TUTAHUPOBAHKE, KOHTPOJIb,
KOpPPEKIHs, OLICHKA.
KoMMyHUKaTHUBHBIE:
MIOCTaHOBKA BOIIPOCOB
IMo3HaBaTe/IbHBIE:
JIOTUYECKUE IeUCTBUSA,
pabota ¢ nnpopmarueit

[IpakTueuckas
pabora
«J1BHKEHHE C
JaTYNKOM
OCBEUIEHHOCTHU»

Tpenaxep
«JIBmXeHHE ¢
JATYUKOM
OCBEIICHHOCTH

WNHurepak
THUBHBIN
TpeHaxe

p

PeryasiTuBHbIe!
CaMOCTOSTEIIBHO
KOHTPOJIUPOBATh CBOE
BpeMs
Ilo3HaBaTeabHbIE:
JEMCTBUS TOCTAHOBKH U
pelieHus npooem:
bopmynupoBaHue
po0JIEMBI;
CaMOCTOSITENIBHOE CO3/1aHue
croco0oB
peLeHus npodieM
TBOPYECKOIO U TOUCKOBOTO
Xapakrepa
KoMmyHuKaTHBHBIC
[TnanupoBanue y4eOHOTO
COTPYIHUYECTBA, BHIPAXKATD
CBOM MBICIIU B CO-
OTBETCTBHH C 3a7aueH

[TpakTnueckas
pabota
"PazpaboTka
COOCTBEHHBIX
Tpacc ams
TpeHaxepoB"

TpeHaxep
«/IBmxenue ¢
JaTYNKOM
OCBEILIEHHOCTH

WNHurepak
THUBHBIN
TPEHaXKe
p.
Paznuun
BIC
n300pax
CHHUS
Tpacc

PerynsiTuBHbIe!
CaMOCTOSITEJIbHO
KOHTPOJINPOBATh CBOE
BpeMs
IHo3naBareabHbIE:
JICHCTBHSL TIOCTAaHOBKH H
peleHust mpoodeMm:
bopmynupoBaHue
npo0IeMsl;
CaMOCTOSITEJIbHOE CO3/IaHuE
croco0oB
pelieHus pobiem
TBOPYECKOTO U MOMCKOBOTO
Xapakrepa
KoMmmyHuKaTHBHBIC
[InanupoBanue y4yeOHOrO
COTPYAHUYECTBA, BBIPAXKaTh
CBOHY MBICIIH B CO-
OTBETCTBHH C 3aa4eit




Tpenaxep Nurtepax PeryasituBHbIe:
«JIBuxeHue c TUBHBIN IIJTaHMPOBAHUE, KOHTPOJIb,
JIByMsI TaTYMKaMHU | TPCHAXKE KOppEKINA, OLCHKA.
KommyHnkaTuBHbIe:
OCBEILICHHOCTH» p :
Ipakruedckas yMeHHe paboTaTh B KOMaH/e
pabora Ilo3HaBaTe/IbHbBIE:

9 «/IBuxkeHue ¢ JIOTUYECKUE JIehCcTBHsI, paboTa
IBYMS JaTYHKAMHU ¢ urdopmanuei,
OCBEIIIEHHOCTH ¢popmuposanne UKT-

KOMIICTCHTHOCTH
Tpenaxep Nurepax PeryasituBHbIe:
«/IBrxenue ¢ TUBHBIN CaMOCTOSITEJIbHO
JIByMsI JIaTYMKaMU | TPEHaXKe KOHTPOJIUPOBATH CBOE
OCBEIIIEHHOCTH p. BpeMst
Paznuun Io3naBareJbHbIE:
bIe JNEUCTBUSL TIOCTAaHOBKH U
HU300pax SIICHUS TTPOOIIEeM:
IIpakTueckas p P P
CHUS bopmynupoBaHue
pabora
" Tpacc po0JIeMBI;
Pa3zpaboTtka
10 CaMOCTOSITEIIBHOE CO3/IaHNE
COOCTBEHHBIX
croco0oB
Tpacc s
" peleHus pooiem
TPEHaXXEPOB
TBOPUYECKOTO M MOUCKOBOTO
Xapakrepa
KoMMyHUKAaTHBHBIE
[TnanupoBanue y4yeOHOTO
COTPYAHUYECTBA, BHIPAXKATH
CBOM MBICIIU B CO-
OTBETCTBHH C 3a7aueH
TpeHaxep WNHurepak PerynsiTuBHbIe:
«/IBmxenue ¢ TUBHBIN IIJTaHUPOBAHHUC, KOHTPOIIb,
TpeMs JaT4uKaMu | TPEHaxe KOPPCKIIH3, OLCHKA.
KOMMyHI/IKaTHBHbIe'
OCBEIIEHHOCTH p .
paxTnedckas yMeH#He paboTaTh B KOMAH/IE
pabora IMo3naBaTeabHbIE:
11 | «/IBmwxeHue ¢ JIOTHYECKHUE JAeHCTBUS, pabora

TpEMA JaT4YuKaMHU
OCBCIICHHOCTH»

¢ uH(popmanueH,
¢dopmuposanue UKT-
KOMIIETEHTHOCTH




Tpenaxep Nurtepax PeryasituBHble:
«JIBuxeHue c TUBHBIN CaMOCTOATEIBHO
TpeMs JaT4uKaMHU | TpEHaxe KOHTPOJIMPOBATh CBOE
OCBEILICHHOCTH» p. BpeMs
Paznuun Ilo3HaBarebHbIE:
bIe JICUCTBUS TIOCTAHOBKH |
n300pax SIICHUS TIPOOJIeM:
IIpaxkTnueckas p P P
CHUS bopmynupoBaHue
paborta
" Tpacc po0JIeMBI;
Pa3pabotka
12 CaMOCTOSITEJIbHOE CO3/ITaHuE
COOCTBEHHBIX
CIoco0oB
Tpacc ajs
" pelieHus pobsem
TPEHaXXEPOB
TBOPYECKOTO M MOMCKOBOTO
Xapakrepa
KomMMmyHuKaTuBHbIE
[InanupoBanue yuyeOHOro
COTPYAHUYECTBA, BBIPAXKATh
CBOM MBICIIU B CO-
OTBETCTBUU C 3a7a4eii
Tpenaxep Nurtepax PerysisiTuBHbIe:
«JIBrxeHHE ¢ TUBHBIN HJIaHUPOBAHUC, KOHTpPOIIb,
YETBIPbMA TpeHaxe KOppeKLM, OLICHKA.
IIpakTHeuckas JaTYuKAMH P KoMmMmyHuKkaTUBHbIE:
pabora OCBEIIEHHOCTHY }liIMeHI/IC paboTtaTb B KOMaH/Ie
«JIBIKeHHE ¢ O3HaBaTeIbHbIe!
13 JIOTUYECKUE IeHCTBHsI, paboTa
YEThIPMSI .
¢ uH(popManueH,
AaTIHKaMH ¢dopmupoBanue UKT-
OCBCHICHHOCTH» KOMIICTCHTHOCTH
TpeHaxep WNHurepak PerynsiTuBHbIe!
«JIBM>KEeHHE C TUBHBIN CaMOCTOSATEIBHO
YETBIPbMS TpeHaxe KOHTPOJIUPOBATH CBOE
JIaTINKaMHU p. BpeMs
OCBELLEHHOCTU» Paznnun ITo3naBarenbHbIE:
bIe JICUCTBUS TIOCTAHOBKH H
n300paxk SIICHHS TIPOOIIeM:
[IpakTnueckas p P P
eHUs bopmynupoBaHue
pabota
" Tpacc pOoOIIEMBI;
PazpaboTtka
14 CaMOCTOSITEIbHOE CO3IaHuE
COOCTBEHHBIX
croco0oB
Tpacc s
" pelieHus pobiem
TPEHaXXEPOB

TBOPYECKOTO U TIOUCKOBOTO
XapakTepa
KommyHuKaTHBHBIC
[InanupoBanue y4yeOHOrO
COTPYAHUYECTBA, BBIPAXKaTh
CBOM MBICJIU B CO-
OTBETCTBHH C 3a7a4eil




Tpenaxep Nurtepax PeryasituBHbIe:
«JIBuxeHue c TUBHBIN IIJTaHMPOBAHUE, KOHTPOJIb,
IATYNKOM TpeHaxe KOppEKINA, OLCHKA.
KommyHnkaTuBHbIe:
PACCTOSIHHSI» p
Ipakruedckas yMeHHe paboTaTh B KOMaH/e
pabora Ilo3HaBaTe/IbHbBIE:

15 | «/IBmwxkeHue ¢ JIOTHYECKHUe AeHCTBHS, paboTa
JIaTYAKOM ¢ uH(opMaLuei,
PaCCTOSHH» opmupoanme UKT-

KOMIICTCHTHOCTH
Tpenaxep Nurepax PeryasituBHbIe:
«/IBrxenue ¢ TUBHBIN CaMOCTOSITEJIbHO
JTATYUKOM TpeHaxe KOHTPOJIUPOBATH CBOE
PacCTOSTHUS» p. BpeMst
Paznuun Io3naBareJbHbIE:
bIe JNEUCTBUSL TIOCTAaHOBKH U
HU300pax SIICHUS TTPOOIIEeM:
IIpakTueckas p P P
CHUS bopmynupoBaHue
pabora
" Tpacc po0JIeMBI;
Pa3zpaboTtka
16 CaMOCTOSITEIIBHOE CO3/TaHNe
COOCTBEHHBIX
Croco06oB
Tpacc s
" peleHus pooiem
TPEHaXXEPOB
TBOPUYECKOTO M MOUCKOBOTO
Xapakrepa
KoMMyHUKAaTHBHBIE
[TnanupoBanue y4yeOHOTO
COTPYAHUYECTBA, BHIPAXKATH
CBOM MBICIIU B CO-
OTBETCTBHH C 3a7aueH
Jleromsuan. O Pomukn, PeryasituBHble:
kommanuu Jlero. dotorpa MJIaHUPOBAHKE, KOHTPOJIb,
[TyremecTtBue B buu u KOPPEKIIMs, OLEHKA.
ctpany Jlero. MYJTBTUM KoMMyHUKaTHUBHBIE:
Jlero enua MOCTaHOBKA BOIIPOCOB
KOHCTPYKTOPBI Ilo3naBareabHbIE:
HNudopmarus 06 JIOTUYECKUE NeUCTBUSA,
MMEIOIIHNXCS pabora ¢ undopmaruei
17 | Komnanus JIEI'O | koHCTpyKTOpax

xommanuu JIET'O,
ux
(GYHKIMOHATIBHOM
Ha3HaY€HUU U
OTIIUYHH,
JEMOHCTpaLus
MUMEIOLINXCS y HaC
HaOOPOB.




3HaKOMHUMCH C [Ipesent 05105
HabopoMLEGOedu | anus
KOHCTDOVKTODEL cation 9686.4ro
18 HEFOp YKTOPp HE00XOMMO 3HATh
nepe1 HadyaioM
paboTHI .
Cobupaem mozaens | [Tocobue 1
19 Ha6op LEGO «ABTOMOOWIIB) IS
education 9686 cOopkH
MOJICITH
Habop Cobupaem mozaens | [Tocobue 1
20 | «LEGOeducation | Berpsnaz AU
9686 MEIILHULIAY. cOopKu
MOJICITH
Habop Cobupaem mozaens | [Tocobue 1
21 | «LEGOeducation «Ybopounas AU
9636 MaIlIUHaY. cOopku
MOJICITU
Habop Cobupaem mozaens | [Tocobue 1
22 | «LEGOeducation ;giggngm f:[gngH
9686 MOJICITU
Habop Cobupaem mozaens | [Tocobue 1
23 | «LEGOeducation «MasTHuK f:[gngH
9686 MOJICITU
HaGop JemoncTparus [Tocobue 1
24 | «LEGOeducation | "™ . A
9686 «ITombeMHBIM cOopku
KpaH» MOJICITU
Habop JlemoHcTparus [Tocobue
25 | «LEGOeducation | MM I
9686 « Cobaukay» cOopKu
MOJICITH
JlemoHCcTpanus [Tocobue
26 Ha6op «LEGO monenn «JIyHoxomy | st
education 9686 cOopku

MOJIENTH

PeryasituBHble:
TUTAHUPOBAHKE, KOHTPOJIb
KoMMmyHUuKATHUBHbBIE:
IIOCTaHOBKA BOIIPOCOB
IHo3HaBaTesbHBIC:
yMeHHe paboTarh ¢
nHpopmaruei,
CTPYKTYPUPOBATH 3HAHUS




Br160p TeMbl. 0,5 | 0,5 | PeryasituBHbIE:
AKTYyallbHOCTh CaMOCTOSITEIIbHO
BBIOPAHHOW TEMBI. KOHTPOJIMPOBATH CBOE
ITocranoBka BpeMs
pOOJIEMBI. KoMMyHuUKaTHBHBbIE
Bripabotka [InanupoBanue y4yeOHOTO
runore3sl. Llensb COTPYIHUYECTBA C
MPOEKTa. 3a/1aun VUUTEIEM U CBEPCTHUKAMH
npoekTa. Jlenenue —
97 Ha60p_ «LEGO Ha OTIpeJIeNIeHUE LIENH,
education 9686 TPYHIBLIIOAPOOHOE (YHKIIMNA Y9aCTHHKOB,
OTHCaHHuEe OyTyIIuX Croco0oB
Mozenei B3aMOJICHCTBHS,
MMOCTaHOBKA BOIIPOCOB
Ilo3HaBarebHbIE:
JIOTUYCCKHE JCHUCTBHUS,
pabora ¢ uadopmarnmei,
dbopmupoBanue UKT-
KOMITETEHTHOCTH.
Pacnipenenenue 1 | PeryasiTuBHbBIE!
00s13aHHOCTEH B CaMOCTOSITEIIbHO
rpymnmne. Y TOYHsIeM KOHTPOJIMPOBATH CBOE
napaMeTpsl BpeMsI
MIPOCKTA. Ilo3naBaTeabHbIE:
JlomosiHsieM ero BBIJICJICHUE u
28 PaGora Han CXEMaMH, dbopMmynupoBaHHe MMO3HABA-
IPOCKTAMU YCIIOBHBIMH TEIBHOU TIEIIH;
YepTeKaMu, MOMCK W BBIJCICHUE
nob6aBisieMm HEO0OXOIMMOM
OTHCATEIbHYIO uH(popMaIu

4acCThb.




KoncrpyupoBanue PeryasituBHble:
cBOEro pobora. CaMOCTOSITEIILHO
. UcnibiTanue KOHTPOJINPOBATh CBOE
pobora. BpeMsI
BrisiBrieHue IHo3HaBaTesbHBIC:
TUTFOCOB | JNEHUCTBUS TIOCTAaHOBKU U
MUHYCOB. peIIeHHsI TPOOIIeM:
bopmynupoBaHue
po0JIeMBI;
CaMOCTOSITEIIEHOE
Pabora Hazg
29 CO3JJaHUE CIIOCOOO0B
MIPOCKTaMH
pelieHus npobiem
TBOPYECKOTO M MTOMCKOBOTO
Xapaxrepa
KomMMmyHuKaTuBHbBIE
[TnanupoBanue y4eOHOTO
COTPYAHHYECTBA,
BBIPQXKaTh CBOM MBICIIH B
COOTBETCTBHH C 337a4aMHU .
KoHncTpynpoBanue PerynsituBHbIE:
cBOero pobora. TUTAHUPOBAHKUE, KOHTPOJb,
O6HoBNsIEM KOPPEKIIUs, OIICHKA.
napaMeTpsl KoMMyHUKaTHUBHbIE:
PaGora Hax 00BEKTOB. YMEHHE pabotarb B
30 KOMaH/1e
MIPOCKTAMH
[Ho3HaBareabHbIE:
JIOTHYCCKHE ICUCTBHUS,
pabota ¢ nnpopmanuei,
dbopmupoBanue UKT-
KOMITETEHTHOCTH.
OTt60p PeryasiTuBHbIe:
uH(pOpMaIUH IS YMEHHE
BBICTYIUICHUS. CTPYKTYypUPOBaTh 3HAHHS,
[Tpe3enTarnus. pedaekcust  crnocoOoB U
IlonroroBka k YCIOBUU JIEUCTBHS,
3alUTe MPOEKTa. KOHTPOITb u OIICHKa
31 Pa6ora Han [TpoGHoE mpouecca M pe3ylbTaroB
MPOEKTaMH BBICTYIUICHUE. JESITENIbHOCTH;
KoMMyHUKaTHUBHBIE:
YMEHHE paboTarhb B

KOMaHJAC




32

Pabora Haj
[IPOCKTaMH

PeryasitTuBHble:
KOHTPOJIb, KOppEKLIHUs,
OIICHKA.
KoMMmyHuUKaTUBHBIE
BBIpaXaTb CBOM MBICIH B
COOTBETCTBUU C 3a/ladyamMH
u YCIOBUSIMU
KOMMYHUKAIUY;

BJIa/ICHUE MOHOJIOTMYECKOM
u IUAJIOTUYCCKOU
dbopMamu peun

33

PaGora Hazg
MIPOCKTAMH

PerynsitTuBHbIe:
KOHTPOJIb, KOPpEKIHs,
OILICHKA.
KoMMmyHuKaTHBHBIE
BBIpa)XXaTb CBOM MBICIH B
COOTBETCTBUM C 3aJadyaMu
5 YCIIOBUSIMHU
KOMMYHHKaIUU;

BJIAJICHHEC MOHOJIOTHYECKOM
" IUAIIOTHYECKON
¢dbopmamu peuu

34

3amura ITPOCKTOB

PerJIﬂTI/IBHbIe: KOHTPOJIb,
KOPPEKLIMSI, OLCHKA.
KoMMyHHMKaTHBHBIE
BbIp@)XaTb CBOM MBICIH B
COOTBETCTBUH C 3aJadaMu
U YCIOBUSMU
KOMMYHUKAIIH;

BJIaJICHHE MOHOJIOTUYECKON
u JTNAIOTHYECKOM
dbopmamu peun

2.2. IlnanupyemMblie pe3yJbTaThl

IIporuo3upyemsbiii pe3yabTart. [lo okoHUaHUIO Kypca 00yUYeHHUs ydalrecs

JOJIKHBL:
3HaTh!
— mpaBwia 0e30macHoi padoThI;
— OCHOBHBIE KOMIIOHEHTBI KOHCTpYKTOpOB JIEI'O;

— KOHCTPYKTHMBHBIE 0COOCHHOCTH PA3IMYHBIX MOJICIICH, COOPY>KEHUN 1

MEXaHU3MOB;

— KOMITBIOTEPHYIO Cpey, BKIFOUAIOITYIO B ce0s rpadyMueCKUii sI3bIK

IpOrpaMMHUPOBAHUS;

— BHABI IIOABMXHBIX U HCIIOABHMKHBIX COGJII/IHGHI/Iﬁ B KOHCTPYKTOPC, OCHOBHELIC

pUEMbI KOHCTPYHUPOBAHHS POOOTOB;
— KOHCTPYKTHUBHBIE 0COOEHHOCTH Pa3IMYHbBIX POOOTOB;




MOPSAJOK CO3JaHUS AITOPUTMA TPOrPAMMBI, AEHUCTBHS pOOOTOTEXHUYECKUX
CPEICTB;
KaK MCII0JIb30BaTh CO3/IaHHBIE IPOIPAMMBI;
CaMOCTOSTEIIbHOPEIIATbTEXHUYECKUE3aJaYUBIIPOLIECCE
KOHCTPYUPOBaHHSA pOOOTOB (IJIAaHUPOBAaHUE TMPEACTOSIINX JIEHCTBUH,
CAaMOKOHTPOJIb, IIPUMEHATH IIOJYYCHHBbIC 3HAHUSA, IIPUEMBI M  OIBIT
KOHCTPYMPOBaHHsI C MCIOJB30BAHUEM CIIELIMAJIBHBIX JJIEMEHTOB, U JIPYTUX
00OBEKTOB H T.11.);
CO3/1aBaTh peajbHO AEHCTBYIOIIME MOJIEIN POOOTOB MPU MOMOIIU
CHEIHMANIBHBIX JIEMEHTOB MO pa3paboTaHHOM cXeme, 0 COOCTBEHHOMY
3aMBICILY;
CO3/1aBaTh MPOTPaMMBbI Ha KOMITBIOTEPE JJIs Pa3IMYHBIX POOOTOB;
KOPPEKTUPOBATH IPOrPaMMBbI IIPH HEOOXOIUMOCTH.

Ymern:
OPUHUMATh WM HameyaTh yueOHYI0 3a/1a4y, €€ KOHEUHYIO 1IETIb;
MPOBOAUTH COOPKY pOOOTOTEXHUUYECKUX CPENCTB, ¢ mpuMeHeHneM LEGO
KOHCTPYKTOPOB;
CO3/1aBaTh MPOTPaMMBbl Il POOOTOTEXHUUECKUX CPEICTB;
IPOTHO3UPOBATH PE3YJbTAThl pAOOTHI;
IJTAHUPOBATH XOJI BBINIOJIHEHHUS 3aJaHNS;
PAlMOHAJIBHO BBITIOJIHATH 3aJaHUE;
PYKOBOAMUTH pabOTOM TPYIIIIbI UM KOJIJICKTUBA;
BBICKa3bIBATHCS YCTHO B BUJIE COOOIICHUS WM JTOKIA/1a;
BBICKA3bIBATHCSl YCTHO B BUJE PELIEH3UM OTBETA TOBAPHUILA,
MPENCTABIATH OAHY U Ty e MH(POPMALIUIO PAa3IMYHBIMU CIIOCOOAMHU.

MexaHu3M OTCJIEXKMBAHUS Pe3y/IbTATOB:
OJTMMIIHA/IBI;
COpPEBHOBAHMS;
y4eOHO-UCCIIEe0BATENbCKUE KOH(PEPEHIINH;
IPOEKTHI;
MOJIFOTOBKA PEKJIAMHBIX OYKJIETOB O MPOJEIAHHON padoTe;
OT3BIBHI MIPENOABATENS M POJUTENCH YUSHUKOB Ha CAaHTE IIKOJIBI.

2.3. @opmbl aTTECTALIMHU
[Ipenmonaraercst mpoBepka YCBOEHUS MaTepuasiia B (OpPME OTKPBITHIX

YPOKOB, y4acTHE€ B KOHKypcax (IIKOJIBHOTO, TOPOJCKOTrO, PeCIyOIMKaHCKOIO
YPOBHS).

[Ipu oneHMBaHUU HMTOTOBOTO MPOEKTa CieayeT oOpaniaTh BHUMaHUE Ha

TAKHUEC DJICMCHTEI IIPOCKTA, KaK:

TEXHUYCCKYIO CIIOKHOCTD,
MMPAaKTUYCCKYIO 3HAYUMMOCTD IIPOCKTA.



[TomuMO COOCTBEHHO MpOEKTa CJIENyeT OLIEHWBAaTh YMEHHs TPyNIIOBOM
paboThl. YMEHME OpraHU30BbIBATH PA0OTY B IPYIIIE Cle1yeT OLIEHUBATH I10:
— HAJIWYUIO U PYHKIIMOHAJILHOCTH pa3/iesieHus 00s13aHHOCTEH;
— UHGPOPMUPOBAHHOCTH TPYIIIBI O pe3yibTarax padoThl;
— BKJIAJy KaKJIOTO YJI€HA TPYMIIbL.

2.4. CHnmucok JuTepaTrypbl

Cnucox JuTeparypsl JJsl eIarora
1) Texuomorus u ¢usuka. Kuura mis yaurens, LEGO Educational

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

Cnucok Jqureparypsl Il y4alnuxcs
1. LEGO®. Kuura urp. Oxuu cBou mojaenu! Jlunkosur . Dxemo, 2014

2. @uznueckue sxcnepuMenTsl U onbiTel ¢ LEGO MINDSTORMS Education
EV3 Kopsrur A., CmonsaukoBa H., JIMK Ilpecc, 2020

3. bonbmras kaura noe3noB LEGO. PykoBoACTBO 1O CO3JaHUIO PCATMCTHYHBIX
moxenern Marrec X., 2020

4. Konctpyupyem po6oroB Ha LEGO® MINDSTORMS® Education EV3.
Morto6aiik , Tapanara B., Kpacubix A., CanaxoBa A., Jlaboparopust 3HaHUH,
2018

5. Uuctpykuuu k 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, nocBsménnsiii poooram LEGO Mindstorms.

4) Buneoypoku 1o nporpamupoBanuto poboroB LEGO Mindstorms EV3.

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

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

7) 3aHuMarenbHas pOOOTOTEXHHMKA — BCE O pOOOTaX ISt ACTEH,
POIUTEIIEH, YUUTEIIEH.

8) Kouctpykrop TPUK mjst po60TOTEXHHYIECKOTO TBOPUECTRA.

9) TPUK-Cryaus — cpeaa nporpaMMHPOBaHUS PealbHBIX U BUPTYaTbHBIX
poOOTOB.

10) OGpazoBarenbHast pOOOTOTEXHUKA HA TOJIBSITTUHCKOM BHKH-TTOpTAJIC.

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%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
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