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1.1. IMosicHUTEABLHAS 3AIMUCKA

Pabouass mnporpamma kpyxka «QOpa3oBarejibHasi  PO0OTOTEXHUKA)
COCTaBJICHA B COOTBETCTBMM C OCHOBHBIMH NOJIOKEHUSIMH DenepanbHOro
rocyIapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHIapTa OCHOBHOTO 00111ero o0pa3oBaHus
(®10C 0O0O0); TpeOoBaHHMAMH K  pe3yJabTaraM OCBOEHUS  OCHOBHOM
oOpa3oBaTeIbHON TMPOTPaMMBbl (JTUIHOCTHBIM, METANPEIMETHBIM, TPEIMETHBIM);
OCHOBHBIMH TMOJXOJJaMH K Pa3BUTHIO U (DOPMUPOBAHUIO YHUBEPCATBHBIX YUEOHBIX
neiicteuit (YVY]]) nnst ocHoBHOrO oOmiero obpaszoBanusi, I[IpumepHoil ocHOBHOM
oOpazoBatenbHONM Tporpammbl OY u Ha ocHoBanumm mpukaza Ne 1577 or 31
nekabps 2015 . Muno6pnayku Poccuu «O BHeceHun u3MeHeHH B (heepanbHbIi
rocyIapCTBEeHHBIM 00pa30BaTeIbHBIA CTAaHAAPT OCHOBHOTO 00IIero oOpa3oBaHus,
YTBEPKJICHHBIN MpUKa3oM MUHHCTEpCTBa OOpa30BaHUs M HAyKH POCCHICKON
®deneparuu ot 17 nexadps 2010 . Ne 1897».

Peanuszanus mporpammel ocymiectsisieTcss Ha 0aze llentpa oOpazoBanus
nudpoBoro U rymanutrapHoro npoduineit «Touka pocra», cO3AaHHOTO B LEJSAX
Pa3BUTHSL U peaU3allid OCHOBHBIX M JOMOJHUTENIBHBIX 00111€00pa3oBaTeIbHbBIX
nporpaMM LU(POBOro, €CTECTBEHHOHAYYHOTO W T'YMaHUTapHOTO MPOQUIIEH,
(bopMHUpOBaHUS COLMAIBHON KYJIBTYpPbl, IPOEKTHOMN E€ATEIbHOCTH, HAIPABIEHHOM
HE TOJIbKO Ha PacUIMpPEHHUE MO3HABATEIbHBIX MHTEPECOB HIKOJBHUKOB, HO M Ha
CTUMYJIMPOBAHUE AKTUBHOCTH, WHULIMATUBBI U MCCIIEOBATEIbCKON AEATEIBHOCTH
oOy4aromuxcs.

Hcnonp3oBanue JIero-KOHCTPYKTOPOB BO BHEYPOYHOM JEATEIBHOCTH
MOBBIIIAET MOTUBALMIO YYalIMXCA K OOy4YEHHUIO, T.K. NPU 3TOM TpeOyroTCs
3HaHUS MPAKTHYECKH U3 BCEX yUEOHBIX TUCUUIUIMH OT UCKYCCTB U UCTOPHUH 10
MaTE€MaTUKU U €CTECTBEHHBIX HayK. MEXIpeaMeTHbIC 3aHSATHS ONUPAIOTCS Ha
€CTECTBEHHBI MHTEpPEC K pa3padOTKe U MOCTPOUMKE pPazIUYHBIX MEXaHU3MOB.
OnnoBpemenHo 3aHsaTus JIEI'O kak Henb3sl Jydilne MOAXOAST Il U3y4YCHUS
OCHOB JITOPUTMH3ALMUKM W IpOrpaMMUpoOBaHus. M3ydasi mpoCThle MEXaHU3MBI,
pebsara yuarcs paborarth pykaMu (pa3BUTHE MEIKUX M TOYHBIX JIBHXKEHUN),
pa3BUBAIOT 3JIEMEHTAPHOE KOHCTPYKTOPCKOE MBbIIUIEHUE, (haHTa3Wi0, U3ydaroT
MPUHIUIBI PAOOTHI MHOTMX MEXaHU3MOB.

[Iporpamma paccuuTaHa Ha OOy4YalOIIMXCS, HAUUHAIOIIMX 3aHUMAThCS
pobororexuukoi, Ha 34 4. (1 wac B Henemto). [IpogOKUTETBHOCTH OAHOTO
3anatus — 40 muH. Bo3pacTHas Tpymma yqamuxcs, Ha KOTOPBIX OPUEHTHPOBAHBI
sansatus — 11-15 ner (5-9 kmacchr).

1.2. Ileau u 321244 MPOrpaMMbl
Kpyxkok nMeeT HayYHO-TeXHMYECKYH) HANPABJIEHHOCTH
eab mporpamMmmsi:
- chopmMupoBaTh TUYHOCTH YUAIIETOCS, CITOCOOHOTO CAMOCTOSTEIBHO CTABUTh
y4eOHBbIE IeJIM U TPOCKTUPOBATH MyTH UX PEATU3aAIUH;
— H3Yy4YeHHE U COOpKa MAIlIMH U YCTPOMCTB;



— HCCJICJOBAHHC MAllIMH, B KOTOPbLIX €CTh MOTOP,

— H3Y4YCHHC DOHCPI'UHM BCTpa U U3rOTOBJICHHC YCTpOﬁCTB JJIs1 HAKOIIJICHHUA U
HCII0JIb30BaHUS dTOM OHCPI'UHU,

— H3YYUYCHHUC SY6LIaTBIX nepcaady 1 MCXaHnu3MOB.

3agaum nporpamMmsi:
OopasoBarteiibHbIC:
— HM3Y4YEHHE OCHOB POOOTOTEXHUKH C IPUMEHEHUEM ITPOTrPaMMUPYEMBIX
YCTPOMCTB;
— Hay4YUTb YUTaTh JIEMEHTAPHBIE CXEMBI, a TAKKE COOUpATh MOJIEIH 110
IPEIJIOKEHHBIM CXEMaM U UHCTPYKLMAM;

PasBuBaromue:

— pa3BUBaTh 00pa3HOE MBILUICHUE, KOHCTPYKTOPCKHUE CIOCOOHOCTH
y4Yalxcs;

— pa3BUBaTh YMEHHE JOBECTH PELICHUE 33]a4u OT IMPOEKTa 10 paboTaroen
MOJIEJIH;

— pa3BuBaTh MPOAYKTUBHYIO KOHCTPYKTOPCKYIO IESITEIBHOCTH: OOECIEUUTh
OCBOCHHE YYaIUMHCS OCHOBHBIX MPHEMOB COOPKH U MPOTPAMMHPOBAHUS
POOOTOTEXHUUECKUX CPEJICTB;

— pa3BUBaTb YMEHHE MOCTAHOBKHM TEXHUYECKOM 3a/a4M, COOMpPATh U U3yyaTh
HY)KHYI0 MH(OpPMAlMIO, HAaxXOIUTh KOHKPETHOE pEIICHUWE 3aJauyud |
OCYUIECTBIISATh CBOI TBOPUYECKUI 3aMBICEIL.

BocnuTarteabHble:

— BOCIIUTaTh YMEHHUE paboTaTh B KOJUIEKTUBE C YUETOM JIMYHOCTHBIX KauyeCTB
yUaluxcsi, ICUXO0JIOIMYECKUX U BO3PACTHBIX 0COOEHHOCTEH;

— BOCHHUTaTh TPYAOJIIOOME U YBAKUTEIbHOE OTHOIICHHS K
MHTEJUIEKTYaJIbHOMY TPYAY;

— (QopMHUpOBaTh y yYalIMXCsd MOTHUBALMU K 3I0pPOBOMY 00pa3y KU3HH;

JTanbl NPOBeIeHUsT 3AHATHUS:

YcraHoB/IeHHEe B3aMMOCBS3€Il.
3aHATHE HAYMHAETCS C KPATKOro OOBSCHEHUs MpeaHa3HayeHuss U (QyHKUUN
MOJIeJIEM M HMHTEPAKTUBHBIX TpPEeHaXepoB. lIpu sToM ydammmcs MOKa3bIBaeTCS
HEOOJBINION BUCOPOJIUK O peaTbHOM MexaHusMe (ero anajoroM Oyaer JIETO®-
MOJIeTIb), KOTOpPBI CHAaO)XEH JIAKOHUYHBIMH CYOTHUTpamMu C jJo0aBiieHuEM
KOMMEHTAapHUEB 110 JAHHOU TEME.

KoncrpyupoBanme. VYwuammuecs 10 WHCTPYKIUSIM COOMPAOT
MOJIETTH, B KOTOPBIX 3aJI0’KEHBI KOHIIETIITUU OCHOBHBIX pa3iesioB oOy4ueHus. Pedsita
MOJIYyYaloT TOJIE3HbIE COBETHl M MOJCKA3KHU, KaK MPOBECTH HCHBITAHUS MOJEIU U
yOeIUThCs, YTO OHA COOpaHa v pabOTaeT MPaBUIHHO.

Peduaexcusi. B npoiiecce uccienoBanus ydaiuecss 00yMbIBAIOT,

YTO OHHU JOJDKHBI CKOHCTPYMPOBATh U KaKUX PE3YJIBTaTOB JOCTUYB; MPU ATOM



yIIyOJisgeTcsl X MOHMMaHUE MPUOOPETeHHOTo onbiTa. OHU 0OCYX AAIOT MPOEKT
¥ BOIUIOIIAIOT CBOM WJeW Ha mpaktuke. [lepen KakmbiM 3aHATHEM peodsiTa
JOJDKHBIL BBICKA3aThb CBOU TNIPEANOJIOKEHUSI O TOM, 4YTO Y HHUX JOJKHO
MOJIyYUTHCSI, @ B KOHIIE — 3alKcaTh Pe3ylbTaTbl. YUHUTEIb MOXKET MPEIJIOKUTH
y4anmMmcs cliefiaTh MPE3EHTAlUI0 U MPEACTAaBUTh BCE ATalbl CBOECH palbOTHI C
HEOOXOMUMBIMUA ~ TOsSCHeHMsIMH.  [Ipemnmaraembie  ydamuMmcs — BOTPOCHI
CIIOCOOCTBYIOT TOMY, UTOOBI OHU BBICKA3bIBAJIM CBOM MPEIONIOKEHUS (JaBaliu
MpeIBApUTEIbHBIE OLEHKH), TPUBOJIUIIMN JIOTHUYECKHE 000CHOBAHUS U JOBOIWIN
0 KOHIIA BAa)XHBIE HCCIIETOBAHUS. OJTU BONPOCHI JOJDKHBI TAaK)KE HABOJIWUTH
YYEHHKOB Ha Pa3MBIIIUICHHUS] O TOM, HaJl YeM OHU pabdoTalld A0 CUX MOp U KaKue
HOBBIC UJEM MOXXHO BBIJIBUHYTH I PEUICHUA 3aJadd. JDTO, B CBOKO OYEPENb,
AT YYMUTENII0 BO3MOXKHOCTH OLIEHHUBATh YYEOHBIC JIOCTUKEHHUS KaxkI0ro
YUYEHUKA.

Pa3putne. [lpennaraiorcs mnyTH ©W CHOCOOBI  TPOIOJDKCHHS
UCCJIEIOBAaHUI Ha OCHOBE TMOJYYEHHBIX pE3yJabTaroB. Yuamuecs OyayT
AKCIIEPUMEHTUPOBATh, pa3padarbiBaTh MOJEIU C HOBBIMU BO3MOXKHOCTSIMHU, a
TaKK€ pa3BUBaTh CBOM MJACH TMPUMEHUTEIBLHO K peajbHbIM MalllMHAM H
MEXaHH3MaM.

PaGoune Onanku ywammxcs. Crenys ykazaHusiM B OJIaHKax,
pebsita OyIyT BbICKa3bIBaTh CBOU MPEIIONIOKEHUS, MPOBOAUTH HUCIBITAHUS U
U3MEpPEHHUs, 3alUChIBaTh TMOJYYEHHBIE peE3yJbTaThl, MOIU(PHUIMPOBATE U
CpaBHUBAaTh MOJICIIA U JI€JaTh BBIBOABIL. Y UUTEIb MOXKET MPEAJIOKUTh YUAITUMCS
cpaBHUTH cBoM PabGoune OnaHKU M MOAECIUTHCS C TOBapUILAMU PE3yJbTaTamH,
OoOCYyIUTh pa3jM4YHbIE AaCIEeKThl, HAMpPUMEpP, JTOCTOBEPHOCTb pE3YJIbTATOB
UCIBITAHUI WM UX BO3MOYKHOM BapUaTUBHOCTH. B KOHIIE KaKIIOrO 3aHATHUA
ydamuMcs pejiaraeTcsi npuayMaTh 1 1300pa3uTh yCTPONUCTBO, BOTUIOMIAIOIIEE
OCHOBHBIE MPUHIIUIBI TEMbI, KOTOPYIO OHU TOJIBKO YTO MPOXOAMIH. ITO MOXKET
OBITh BBIMIOJIHEHO B Ka4€CTBE MPOCKTHOM padOThl WM JIOMAIIHEro 3ajaHusl.
Pabouune 61aHKKM MOMOTAIOT YYUTEINIO OLIEHUBATh YPOBEHb KAXKI0T0 YUalIerocs.

TBopueckue 3aganms. Llenb >TUX 3aHATMH — OPHUEHTUPOBATH
y4ammxcss Ha pa3pabOTKy CBOMX COOCTBEHHBIX PEIICHHM peaabHbIX 3aj]1ad,
MPUYEM PEIIUTh ATH 33/1a4U MOXKHO Pa3HbIMHU CIIOCOOaMHU.

OminunresbHast 0co0eHHOCTh. [IporpamMmma ocCHOBaHa Ha
MEJAaroru4eckoM OIbITE aBTOPOB-COCTaBUTENEH. JlJIsi peanu3anuu MmporpaMmbl
UCIIONB3yeTcss MeTod auddepeHIMPOBAaHHOTO OOyYeHHsS, OCHOBAaHHBIM Ha
MPUHLHNAX TPEEMCTBEHHOCTU. OCBOEHHUE TPOTrpaMMbl TPOUCXOJUT B OCHOBHOM
B MPOIIECCE MPAKTUYCCKON TBOPYCCKOM JeaTeIbHOCTH. OCOOEHHOCThIO JTAaHHOM
MPOTPAMMBI SIBJISICTCSI MHTETPAIMs MMPOBEPEHHBIX METOAMK OCBOCHHs 0a30BBIX
MOHATUH POOOTOTEXHUKH C TOMOIBI0 KOHCTpykTopoB LEGO wum aBTOpckoii
meronuku IlonsikoBa K.IO. Ilpu orcyrcrBum koHcTpykTopoB LEGO pabouas
nporpaMma MOXKET OBITh COKpalieHa 10 1 moxyrogausi.

Ha caiite aBropa mpeiacraBieHbl  pa3pa0OTaHHbIE  TPEHAXEPHl I
nporpammupoBanus LEGO-po6oroB 1 tiaret Arduino.  Jlng  ympaBiieHus
poboTamMu B TpeHaXEpPAX MCIHOJIB3YETCS MPOCTONM S3BIK MPOrpaMMHUPOBAHUS,
KOTOpBIN moytyuns pabodee HazBanue SIROP. Kak u3BecTHO, ecTh ABa crocoba


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

YIPABJICHUSI — HEMNOCPEJCTBEHHOE YMpapieHue (C MynbTa) M YIpaBICHUE IO
nporpaMme, 3apaHee 3aluCaHHOW B MaMATh YCTPOMCTBA. OTOT TPEHAKEP
MO3BOJISIECT MO3HAKOMUTHLCS C HEMOCPEICTBEHHBIM YITPABICHUEM.

Takum o00pazoM, B KadyeCTBE CMOCOOOB OpPraHU3alUM BHey4YeOHO
NMPOEKTHOW HAYYHO-NO3HABATEJIbHON JAeATeJILHOCTH OOy4aromerocss MOXKHO
BBIJICIUTH:

— BBINOJHEHUE  HAYYHO-TIO3HABATEIBHBIX W TBOPUYECKUX  IMPOEKTOB

MEXAUCITUTUIMHAPHOTO XapakTepa;

— paboTa HaJ BBITIOJIHEHUEM MIPOEKTOB B TPyTIax.

1.3. YcioBue peajm3anum NporpaMmmbl

VYcioBug peanu3auuu MPOrpaMMbl: TMMHA3Us MPEAOCTABIET HEOOXOAUMOE
0o0OpylIOBaHUE U TMPOTrpPaMMHOE OOECIeYeHne, KOTOPO€ OSKCILTyaTHpyeTcs B
TeueHWu Trofa. Peammsamms ~— 3amaud  OyAgeT CIOCOOCTBOBATh JalIbHEHIIIEMY
dbopMupOBaHUIO B3MVIsAIa TUMHA3UCTOB HA MUP, PACKPBITUIO POJIM MHPOPMATUKHU B
GbopMHUpPOBAaHUU €CTECTBEHHOHAYYHON KapTHHBI MHpPA, PA3BUTHUIO MBIIUJICHUS, B
TOM 4HCJIe (OPMUPOBAHUIO AITOPUTMUYECKOTO CTHIISI MBIIIJICHUS, MMOATOTOBKE
YYEHHUKOB K KM3HU B UH(OPMAIIMOHHOM OOIIECTBE.
B pa0ore ucnoJib3yrorca ciaenywiimue Habopbl: «9686. TexHonorust u GuzNKay;

Pa3znen 2. Kommiiekc opraHM3anoOHHO-IIEIATOTMYEeCKHUX YCJI0BUI

2.1. KanengapHbiii y4eOHbIH rpaguk

Ne Tema ypoka Conepxanue Marepua Koun-Bo YVYA
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Pomuku, | 1| 1 PeryasiTuBHBIE: KOHTPOJIb,
Yro Takoe poOoThI? | doTorpa OLICHKa, LIeJIeTIoNIaraHue.
Brosbiit. Llema i Yro ymerot aenats | Guu u KommyHuKaTUBHBIE
3amaun Kypea poOOTHI? MYJIBTUM [TnanupoBanue y4eOGHOro
OGeysienHe Po0otbI B KHHO. enua. COTPYIHUYECTBA C
1 paGOTHI Ha Buzst poboToB. YYHUTEJIEM U CBEPCTHUKAMH,
TexymHii Koncrpykiuu IMOCTaHOBKA BOIIPOCOB
po6oTOB ITo3naBartesibHBbIE: paboTa

y4eOHBIN TOJI.

[TpaBuna Th ¢ nHpOpMarmen




[Tpuniun paboTel 1 PeryasTuBHbIE:
poOOTOB B IJIAaHUPOBAHKE, KOHTPOJIb,
WHTEPAKTUBHBIX KOPPEKITHSI.
TpeHaKkepax KoMMmyHuKaTHBHBIE:
MMOCTaHOBKA BOIIPOCOB
PoGote B Io3naBaTe/bHbIE:
TpEHaXEpax. JIOTUYECKHE ICUCTBUS,
pabora ¢ nadopmaruei,
S3p1k SIROP. [TamsaTka 1 PeryasiTuBHbI€:
Ornucanue u IO SI3BIKY [UTAHUPOBAHKE, KOHTPOJIb,
CTPYKTypa SI3bIKa KOpPEKIHSI.
KoMMyHUKaTHBHBIE:
MMOCTaHOBKA BOIIPOCOB
361k SIROP H03HaBaTe.J11>Huble:
JIOTUYECKUE IeUCTBUSA,
pabota ¢ napopMmaruei,
SI3e1x SIROP. ITamsaTka 0,5 | 0,5 | PeryasiTuBHbBIE:
OcHoBHbIE MO SI3BIKY IJIAHUPOBAHKE, KOHTPOJIb
KOMaH]IbI, KoMMyHUKaTHBHBIE:
NepeMEeHHBIE, MOCTaHOBKA BOIIPOCOB
Ommcanye si3pika | BCTPOCHHBIC IMo3HaBaTe/bHBIE:
VIIpARIICHNS B byHKIMH yMEHHE pa60€aTL c
TpeHaxkepax HHpopMaImet,
CTPYKTYypUPOBaTh 3HAHUS
CrocoOsbl 0,5 | 0,5 | PeryasituBHblI€:
YIpaBICHUSIMHI TUTAHUPOBAHKE, KOHTPOJIb
poboTaMu. KoMmyHuKaTHBHBIE:
CrniocoOblI 3anucu MIOCTaHOBKA BOIIPOCOB
CrI0cOBEI AITOPUTMOB IS Ilo3HnaBare/ibHbBIE:
yTIpABITCHHS poboToB pabora ¢ undopmarmei

poboTamu




Tpenaxep
«YnpaBiieHHE ¢
ITyJIBTa»

3HaKOMCTBO C
TPEHAKEPOM

WNHurepak
THUBHBIN
TpeHaxe

p

PeryasTuBHbIE:
IIJIJAHUPOBAHKE, KOHTPOJIb,
KOPPEKLHS, OLICHKA.
KoMMmyHUKATHBHBIE:
MOCTAaHOBKA BOMPOCOB
IHo3HaBare/ibHBIC:
JIOTUYCCKHE JCUCTBHUS,
pabora ¢ undopmarueit

[IpakTueuckas
pabora
«JlBrKeHue ¢
JATYUKOM
OCBELICHHOCTHU»

Tpenaxep
«J1Br>KEeHHE C
JaTYUKOM
OCBEILIEHHOCTH

Nurepax
TUBHBIN
TPEHaXe

p

PeryasituBHblIe:
CaMOCTOSITEJIbHO
KOHTPOJIUPOBATh CBOE
BpeMst
[Ho3HaBareJbHbBIC:
JICUCTBUS TIOCTAHOBKH U
pelieHus mpoodem:
bopmynrpoBaHUe
po0JIeMBI;
CaMOCTOSITEJIbHOE CO3/IaHUE
Croco0oB
pelieHus pobiem
TBOPYECKOTO U TTOUCKOBOTO
Xapakrepa
KommyHuKaTuBHbBIE
[TnanupoBanue y4eOHOTO
COTPYIHUYECTBA, BHIPAXKATD
CBOM MBICJIU B CO-
OTBETCTBHUU C 3aj1a4eid

IIpaxTrueckas
paborta
"Pazpabotka
COOCTBEHHBIX
Tpacc Juis
TpeHaxepoB"

Tpenaxep
«JIBukeHue ¢
JaTYUKOM
OCBEILICHHOCTI

NHuTepak
THUBHBIN
TPEHAXeE
p.
Pazmun
130
n300pax
CHHS
Tpacc

PeryasiTuBHbIE:
CaMOCTOSITEJIBHO
KOHTPOJIUPOBATh CBOE
BpeMs
Ilo3HaBaTe/IbHBIE:
JEUCTBUS TIOCTAHOBKH U
perieHus: mpooiIem:
bopmynupoBaHue
po0GJIeMBl;
CaMOCTOSITEJIBHOE CO3/IaHUE
croco0oB
peleHus npodiem
TBOPYECKOTO U MOUCKOBOTO
Xapakrepa
KoMmMmyHuKaTHBHBIE
[TnanupoBanue y4eOHOTO
COTPY/IHUYECTBA, BHIPAXKATh
CBOM MBICIIU B CO-
OTBETCTBHH C 3a7aueci




TpeHaxep WNHuTtepak PerynsituBHbie:
«JIBr>KEHHE C THUBHBIN ITaHUPOBAHKE, KOHTPOJIb,
JIBYMS JaTYUKAMU | TPEHaXKe KOppEKLNA, OLICHKA.
KommyHnkaTuBHbIe:
OCBELIEHHOCTU» p
Ipakruedckas yMeHHe paboTaTh B KOMaHJIe
pabora ITo3HaBaTe/IbHbIE:

9 «JIBr>keHHE C JIOTUYECKUE JIehCcTBHSI, paboTa
JBYMsI TaTYNKaMHU ¢ urpopmanuei,
OCBCILICHHOCTH dbopmuposanune UKT-

KOMIICTCHTHOCTH
Tpenaxep Nurepax PeryasituBHblIe:
«J1Br>KEeHHE C TUBHBIN CaMOCTOATENBHO
JIByMsl JIaTYMKaMU | TPEHaxe KOHTPOJIMPOBATH CBOE
OCBEIICHHOCTH p. BpeMs
Paznuun [Ho3HaBareJbHbBIC:
bIC JIEUCTBUSI TIOCTAHOBKH W
n300pax eIIeHus poodIieM:
[IpakTnueckas p P p
eHUs bopMynrpoBaHUE
pabora
" Tpacc pOOIIEMBI;
Pa3paborka
10 CaMOCTOSITEIIbHOE CO3/ITaHNe
COOCTBEHHBIX
Croco0oB
Tpacc s
" pelieHus pobiem
TPEHaXXEPOB
TBOPYECKOI'O M MTOMCKOBOTO
XapakTepa
KommyHuKaTuBHbBIE
[TnanupoBanue y4eOHOTO
COTPYIHUYECTBA, BBIPAKAThH
CBOM MBICIIU B CO-
OTBETCTBHUU C 3a/1a4eil
Tpenaxep NHuTepak PerynsiTuBHbIe:
«JIBukeHue ¢ TUBHBIN TJTaHUPOBAHUE, KOHTPOJIb,
TpeMs JaT4uKaMu | TPEHaxe KOPPCKIIH3, OLCHKA.
KOMMyHI/IKaTHBHbIe:
OCBELIEHHOCTU» p
IIpaxTneyckas yMeHHe paboTaTh B KOMaH/IE
pabora IHo3naBarebHbBIE:
11 | «/IBmwxenue ¢ JIOTUYECKHUe AeHCTBUS, paboTa

TpeMA JaTYUKaMU
OCBCIICHHOCTH)

¢ uH(popmanueH,
¢dopmuposanue UKT-
KOMIIETEHTHOCTH




TpeHaxep WNHurepak PeryasiTuBHbIE:
«/JIBr>xeHue ¢ THUBHBIN CaMOCTOSITEIIBHO
TpeMs JaTuuKaMu | TPEHaxe KOHTPOJIMPOBATH CBOE
OCBEILIEHHOCTH p. BpeMsl
Paznuun IHo3naBareJibHbBIE:
ble JNEHCTBUSL TIOCTAaHOBKH U
HU300pax pelieHus mpooieM:
[IpakTrnueckas
CHUS bopmynupoBaHue
pabora
" Tpacc poOIIEMBI;
Pa3zpaboTka
12 CaMOCTOSITEJIbHOE CO3/IaHuE
COOCTBEHHBIX
croco0oB
Tpacc s
" perieHus npobiem
TPEHAKEPOB
TBOPUYECKOTO M MOUCKOBOTO
Xapakrepa
KoMMyHUKaTHBHBIE
[InanupoBanue yuyeOHOTrO
COTPYIHUYECTBA, BHIPAXKATH
CBOM MBICIIU B CO-
OTBETCTBHUU C 3aj1a4yeii
Tpenaxep HNuTepax PerysisiTuBHbIe:
«JIBrKeHHe ¢ TUBHBIN IUTaHUPOBAHUE, KOHTPOJIB,
YETBIPbMSI TpEHaXKe KOPPEKIIHA, OLCHKA.
IIpakTHeuckas NATYMKAMH p KOMMyHI/I]gaTl/lBHLIe:
MECHHE pa00TaTh B KOMaH/C
pabota OCBEIIICHHOCTH» }III P . 8
«JIBIKEHHE C o3HaBaTe/bHbIe:
13 JIOTHYECKHUE JIeiicTBUs, paboTa
YEeTBIPMS N
¢ uH(popManueH,
AaTIHKAMU dopmupoBanue UKT-
OCBCIICHHOCTH) KOMITIETEHTHOCTH
Tpenaxep Nurtepax PeryasituBHbIE:
«/IBmxkenue ¢ THUBHBIN CaMOCTOSITEIIbHO
YETBIPHMS TpeHaxe KOHTPOJIMPOBATH CBOE
JTaTYuKaMu p- BpeMsl
OCBEIIEHHOCTHY Paznuun Ilo3naBarejibHbIE:
bl€ JIEUCTBUSI TIOCTAHOBKH H
n300pax eIIeHus podIieM:
IIpaxTrueckas p P p
eHUs bopmynrpoBaHue
paborta
" Tpacc poOJIeMBI;
Pazpabotka
14 CaMOCTOSITEIbHOE CO3IaHuUE
COOCTBEHHBIX
croco0oB
Tpacc s
" peneHus poodnemM
TPEHaXXEPOB
TBOPUYECKOTO M MOUCKOBOTO
Xapakrepa
KoMmMmyHuKaTHBHBIE

[TnanupoBanue y4ueOHOTO
COpr,lIHI/I‘—IeCTBa, BI)Ipa)KaTI)
CBOHU MEICIIM B CO-
OTBETCTBHH C 3a7aueci




TpeHaxep WNHurepak PerynsituBHbie:
«JIBr>KEHHE C THUBHBIN ITaHUPOBAHKE, KOHTPOJIb,
JIATYUKOM TpeHaxKe KOppEKLNA, OLICHKA.
KommyHnkaTuBHbIe:
PaCcCTOSTHUS p
Ipakruedckas yMeHHe paboTaTh B KOMaHJIe
pabora ITo3HaBaTe/IbHbIE:

15 | «/IBwxeHue ¢ JIOTHYECKHUE JCHCTBUS, paboTa
JTATYUKOM ¢ uH(opMaLue,
pacCCTOSTHUAS dhopmuposanue MKT-

KOMIICTCHTHOCTH
Tpenaxep Nurepax PeryasituBHblIe:
«J1Br>KEeHHE C TUBHBIN CaMOCTOATENBHO
JTaTYUKOM TpeHaxe KOHTPOJIUPOBATh CBOE
PaCCTOSIHUSI p. BpeMs
Paznuun [Ho3HaBareJbHbBIC:
bIC JIEUCTBUSI TIOCTAHOBKH H
n300pax eIIeHus poodIieM:
[IpakTnueckas p P p
eHUs bopmynrpoBaHUe
pabora
" Tpacc pOOIIEMBI;
Pa3paborka
16 CaMOCTOSITEIIbHOE CO3/ITaHNe
COOCTBEHHBIX
Croco0oB
Tpacc s
" pelieHus pobisiem
TpEHaKEPOB
TBOPYECKOTO U TTOUCKOBOTO
XapakTepa
KommyHuKaTuBHbBIE
[TnanupoBanue y4eOHOTO
COTPYIHUYECTBA, BHIPAXKATD
CBOM MBICIIU B CO-
OTBETCTBHUU C 3a/1a4eil
Jleromun. O Ponuku, PeryasituBHbIe:
komnanuu Jlero. dororpa MJIAHUPOBAHKE, KOHTPOJIb,
[TyTemecTBue B ¢buu u KOPPEKIIHS, OllEHKA.
ctpany Jlero. MYJIBTUM KomMmyHukaTuBHbIE:
Jlero enua MOCTaHOBKA BOIIPOCOB
KOHCTPYKTOPBI IHo3naBaresbHBIC:
Nudopmariust 06 JIOTUUECKHE ICUCTBHS,
MMEIOIINXCS pabota ¢ unpopmarueit
17 | Kommnanus JIEI'O | koHCTpyKTOpax

kommnanuu JIET'O,
170:¢
(byHKIHOHATBHOM
Ha3HAYCHUH U
OTJINYHH,
JIEMOHCTpAIIHS
UMEIOIUXCS Y HacC
HaOOpOB.




3HAKOMHMCSI C [TpeseHT 05105
HabopoMLEGOedu | anus
KOHCThYKIODLL cation 9686.Yro
18 J'IEFOpy P HE00XOIMMO 3HaTh
nepe; HaqaioM
padoTHI .
Cob6upaem monenp | [Tocodue 1
19 Ha6op LEGO «ABTOMOOMITbY» IS
education 9686 cOopkH
MOZIEIHN
HaGop Cob6upaem monenp | [Tocodue 1
20 | «LEGOeducation | ¢ Berpsnas A
9686 MEJIBHULAY. cOOpKH
MOZIEIHN
Habop Cob6upaem monenp | [Tocobue 1
21 | «LEGOeducation «Ybopounaz A
9686 MAIIIHHAY. cOopKHu
MOZIEIHN
HaGop Cob6upaem monenp | [Tocobue 1
22 | «LEGOeducation ;giggggfm ?ggpm
9686 MOZIEIHN
HaGop Cob6upaem monenb | [TocoOue 1
23 | «LEGOeducation «Masrimio ?ggpm
9686 MOZIEIHN
Habop JleMoHcTparus [TocobGue 1
24 | «LEGOeducation | MoAe™ . I
9686 «I[ToxbeMHBIH cOopKu
KpaH» MOZIEIHN
HaGop JemoncTparus [Tocobue
25 | «LEGOeducation | VoM™ VLA
9636 « CoOauka cOopku
MOZIEIHN
JemoHcTparus [Tocobue
2% Ha6op «LEGO Mozenu «JlyHoxom» | nns
education 9686 cOopkH

MOIEIHN

PeryasTuBHbIE:
IUTAHUPOBAHKE, KOHTPOJIb
KommyHukaruBHbie:
IIOCTaHOBKA BOIIPOCOB
Ilo3HaBareJIbHBIE:
yMeHHue paboTarsb C
uHopmanuei,
CTPYKTYypUPOBaTh 3HAHUS




Br160p Temsl. 0,5 | 0,5 | PeryassTuBHbBIE:
AKTyanbHOCTh CaMOCTOSITEIIEHO
BBEIOPaAHHOW TEMBI. KOHTPOJIUPOBATH CBOE
[TocranoBka BpeMs
npoOIeMBbI. KoMMmyHuUKaTUBHBIE
BripaboTtka [TnanupoBanue y4eOHOTO
rurnoressl. Llens COTPYIHUYECTBA C
npoeKTa. 3a1auu YUUTEIIEM U CBEPCTHUKAMHU
npoekra. Jlenenue —
97 Ha60p_ «LEGO Ha onpeecHUE 1eIH,
education 9686 IpYyMNIBLIOAPOOHOE (byHKIUI y4aCTHHUKOB,
omMcaHue OyayInux CcII0co00B
Mojenein B3aHMMOJICHCTBUS,
MIOCTaHOBKA BOTIPOCOB
IMo3HaBaTe/IbHBIE:
JIOTHYECKUE JICHCTBHS,
pabota ¢ napopmaruei,
dbopmupoBanue UKT-
KOMIICTEHTHOCTH.
Pacnpenenenune 1 | PeryasituBHble:
00s13aHHOCTEH B CaMOCTOSITEIIEHO
rpynme. Y TOYHsIeM KOHTPOJIUPOBATh CBOE
napameTphbl BpeMs
MPOEKTA. IMo3HaBaTe/bHBIE:
JlomonHsieM ero BBIJICIICHUE u
28 Pa6ora Hax cXeMamu, dbopMyIHpoBaHHUE MMO3HABA-
IPOEKTaMu YCIIOBHBIMH TEJIBHOM LIeNH;
YepTeKAMH, MOWNCK H  BBIICIICHUE
nobGaBisieM HEO00XOIUMOH
OIHUCATENIbHYIO uH(popMaIuu

4acThb.




Konctpyuposanue PerynsiTuBHbIE!
CBOEro poboTa. CaMOCTOSTEIIBHO
. UcnibiTanue KOHTPOJINPOBATH CBOE
poborTa. BpeMs
BrisiBnienune Ilo3HaBareJIbHBIE:
IUTIOCOB U JEMCTBUS TOCTAHOBKU M
MUHYCOB. perieHus: mpooiem:
dbopmyupoBaHue
po0IeMsl;
PaGora Ha CaMOCTOSTEIIBHOE
29 CO3/IaHue CrocoO0B
IIPOEKTaMU
perieHus npoOiem
TBOPYECKOI'O U ITIOMCKOBOI'O
XapakTepa
KoMMmyHuKaTHBHBIE
[TnanupoBanue y4yeOHOro
COTPYIHHYECTBA,
BBIPA)XaTh CBOM MBICIH B
COOTBETCTBUM C 33J[a4aMH .
KoncrpyupoBanue PeryasiTuBHbIE:
CBOEro pobora. IUIAaHUPOBaHKUE, KOHTPOJIb,
OGHoBIIsIEM KOPPEKIIHS, OLIEHKA.
napameTphbl KomMmyHuKaTHBHBIE:
PaGora Han 00BEKTOB. yMEHHE paborarb B
30 KOMaHJie
IIPOEKTaMH
Ilo3HaBare/IbHBIE:
JIOTHYEeCcKue JIeHCcTBUS,
pabota ¢ napopMmaruei,
dbopmupoanue UKT-
KOMIIETEHTHOCTH.
OT16op PerynsituBHbIe:
UHPOPMAITUH JTS yYMEHHE
BBICTYIIJICHHUS. CTPYKTYpUpPOBaTh 3HAHUS;
[TpesenTarnus. peduekcust cnocoboB U
ITonroroska k YCIIOBUI JNENCTBHUS,
3alUTe NPOEKTA. KOHTPOJIb u OLICHKA
31 Pabota Haz [TpobGHoe mpouecca M pe3yiabTaToB
MIPOEKTaMH BBICTYIIJICHUE. NeSITeTTHHOCTH;
KommyHukaTuBHbIC:
yMEHHue pabotarb B

KOMaHAC




32

Pabora Hazg
MPOCKTaMH

PeryasTuBHbIE:
KOHTPOJIb, KOppEKLIHNS,
OLICHKA.
KomMMmyHuKaTHBHBIE
BBIpaXXaTh CBOM MBICIH B
COOTBETCTBUHM C 3a/la4yaMH
1 YCIIOBUSIMU
KOMMYHHKaIUU;

BJIa/IEHUE MOHOJIOTMYECKOU
u IUAJIOTUYECKON
dbopmamu peun

33

Pabora Haj
[IPOEKTaMH

PeryasituBHble:
KOHTPOJIb, KOPPEKIIHS,
OIICHKA.
KoMMmyHuUKaTUBHBIE
BbIpaXaTb CBOM MBICIH B
COOTBETCTBUHU C 3a/ladyamMu
u YCIIOBUSMU
KOMMYHUKAIUY;

BJIa/ICHUE MOHOJIOTHUYECKOM
u IUAJIOTUYECKOU
dhopMaMu peun

34

3aiuTa NpoeKTOB

PerJIﬂTI/IBHbIe: KOHTPOJIb,
KOPPEKLHsI, OLICHKA.
KoMMmyHuKaTHBHBIE
BBIpQXKaTh CBOM MBICIH B
COOTBETCTBUH C 3aJadyaMH
5 YCIIOBUSIMU
KOMMYHHKAIUH;

BJIAJICHHEC MOHOJIOTHYECKOM
u IUaJIOTUYECKOM
dbopmamu peuu

2.2. Ilnanupyemblie pe3yJibTaThl

IIporuo3upyembiii pe3yJbrar. [lo okoHuaHuIO0 Kypca oOydeHHusl ydyalmecs

JOJIKHBI:
3HaTh:
— mpaBuia 6e30macHoi paboThI;
— OCHOBHBIE KOMIIOHEHTBI KOHCTpYKTOpOB JIEI'O;

— KOHCTPYKTHMBHBIE OCOOCHHOCTH Pa3IMYHBIX MOJICIICH, COOPYKEHUN U

MEXaHU3MOB;

— KOMITBIOTEPHYIO Cpely, BKIIFOUAIOIIYIO B ce0sl TparuecKuil S3bIK

IPOrpaMMHUPOBAHUS;

— BHABI IIOABMXHBIX B HCIIOABMIKHBIX COG,Z[I/IHCHI/Iﬁ B KOHCTPYKTOPEC, OCHOBHEIC

pUEMbI KOHCTPYHUPOBAHUS pOOOTOB;
— KOHCTPYKTHMBHbBIE OCOOEHHOCTHU Pa3IM4HbIX pOOOTOB;




MOPSZIOK CO3JIaHUS AJITOPUTMA IIPOTPAMMBI, JCHCTBHS pOOOTOTEXHUIECCKUX
CPE/CTB;
KaK MCIIOJIb30BaTh CO3/IaHHBIC TIPOTPAMMBIL;
CaMOCTOSTEIIbHOPEIIATETEX HIUE CKME3aIauBIIPOIIECCE
KOHCTPYHPOBaHUS pOOOTOB (IUIAHUPOBAHUE TMPEIACTOSAIIMX JICHCTBUH,
CaMOKOHTPOJIb, TPHMCHSATH IIOJyYCHHBIC 3HAHHS, IPHEMBI M  OIBIT
KOHCTPYHMPOBAHHUS C HCITOJIB30BAaHUEM CITCIIHAIBHBIX AJIEMEHTOB, U JIPYTHX
00BEKTOB H T.1I.);
CO3/1aBaTh PEajJbHO JICHCTBYIONINE MOJICTH POOOTOB IPH ITOMOIIN
CHEIUAIbHBIX JIEMEHTOB I10 pa3pabOTaHHOW CXeMe, IT0 COOCTBEHHOMY
3aMbICITY;
CO3J1aBaTh MPOTPaMMBbI Ha KOMIIBIOTEPE IS Pa3IMIHbIX POOOTOB;
KOPPEKTHPOBATh MTPOTPAMMBI TP HEOOXOAMMOCTH.

YMeTh:
IPUHUMATh WM HaMeJaTh yIeOHYIO 3a/1aqy, €€ KOHCYHYO IICIIb;
IIPOBOJMTH COOPKY pOOOTOTEXHUYECKUX CPEACTB, ¢ mpuMeHeHrneM LEGO
KOHCTPYKTOPOB;
CO3J1aBaTh MPOTPaAMMBbI JUII POOOTOTEXHHUUECKUX CPEIICTB;
IIPOTHO3UPOBATH PE3YJILTATHl PA0OTHI;
IUTAHUPOBATh XOJT BBITIOJHEHUS 3a/1aHHS;
paIroHaIbHO BBITIOIHSTH 3a/IaHHUE;
PYKOBOJMTH paObOTOM TPYIIITHI HJIH KOJUICKTHBA;
BBICKA3bIBaThCsI YCTHO B BUJIC COOOIICHUS MJIH JIOKJIAJIa;
BBICKA3bIBaThCsI YCTHO B BUJIC PEIICH3MH OTBETA TOBAPHIIA;
MPEJCTABIATh OJHY M TY K¢ HH(POPMALIUIO Pa3IUIHBIMHU CIIOCOOaMH.

MexaHu3M OTC/IeKUBAHUS Pe3yJIbTATOB:
OJIUMITHA]TBI;
COpPEBHOBAHHSI,
y4e0HO-HCCIIeIOBATENbCKUE KOH(DEPECHIINH;
IIPOEKTHI;
MOJITOTOBKA PEKJIIAMHBIX OyKJIETOB O MIPOJECIaHHOMN padoTe;
OT3BIBBI TIPETOIABATES i POJIUTEIICH YUSHUKOB Ha CANTE IIKOJIBI.

2.3. Dopmbl aTTECTALNHU
[Ipennonaraercss mpoBepka YCBOEHUA MaTepuasiia B (OpPME OTKPBITHIX

YPOKOB, y4acTH€ B KOHKypcaX (IIKOJIBHOTO, TOPOJCKOr0, PECIyOIMKaHCKOTO
YPOBHSI).

[Ipu olleHWBaHMHM WTOTOBOTO MPOEKTA ClieAyeT oOpariarb BHUMaHUE Ha

TAKHC 2JICMCHTEI IIPOCKTA, KaK:

TEXHUYCCKYIO CIIOKHOCTD,
IMPAKTUYICCKYIO SBHAYUMOCTD IIPOCKTA.



[ToMmumMO COOCTBEHHO MpPOEKTa CJEAYeT OIEHUBATh YMEHHUS TIpPyIIOBOMI
paboThl. YMEHHE OpraHrU30BhIBaTh PAOOTY B TPYIIIIE CIEIYET OIEHUBATH T10:
— HAIAYUIO U (PyHKIIMOHATHLHOCTH Pa3AelIeHUs 00sI3aHHOCTEH;
— HUHGPOPMUPOBAHHOCTH TPYIIIIBI O pe3ysibTarax paboThI;
— BKJIQAy KaXJIOTO YJ€Ha TPYyIIIbL.

2.4. Cnmcok Jureparypbl

Cnucok JuTepaTypsbl IUis egarora
1) Texnonorus u pusuka. Kaura mis yuurens, LEGO Educational

2) Iepsopo6or LEGO® WeDo™ (LEGO Education WeDo), 2009, The LEGO Group.

Cnmcok JuTeparypsl Il y4alIMXCs
1. LEGO®. Kuura urp. Oxusu csou mozenu! Jlunkosun . 9xcmo, 2014

2. ®usnueckue sxcriepuMeHTsl 1 onbIThl ¢ LEGO MINDSTORMS Education
EV3 Kopsrun A., CmonasuaukoBa H., JIMK Ilpecc, 2020

3. bonpmas kaura moe3noB LEGO. PykoBoacTBO MO CO3AaHUIO PEATUCTUIHBIX
mozneneit Marrec X., 2020

4. Koncrpyupyem poooroB Ha LEGO® MINDSTORMS® Education EV3.
Moro6aiik , Tapanara B., Kpacusix A., Canaxosa A., JlabopaTopus 3HaHH,
2018

5. Uuctpykuuu k Habopam LEGO, 2020

HNuTepHer-pecypcsl

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

2) Raobot Virtual Worlds — BuptyanbHbie MUPBI pOOOTOB.

3) Mind-storms.com — caiit, mocsséuHbIi podotam LEGO Mindstorms.

4) Buneoypoku 1o nporpamupoBanuio poooroB LEGO Mindstorms EV3.

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

6) PobGorutardopma Robbo (Scratchduino) — mporpammuposanune Arduino-
poGotoB Ha Scratch.

7) 3aHuMarenbHas pOOOTOTEXHHMKA — BCE O poOOTaX I JCTCH,
pOIUTENEN, YUUTEIIEH.

8) Kouctpykrop TPUK mist poOOTOTEXHUYECKOTO TBOPUECTRA.

9) TPUK-Cryaust — cpena nporpaMMHPOBaHUS pEalbHBIX U BUPTYAIbHBIX
pOOOTOB.

10) OOpazoBarenbHast poOOTOTEXHHKA HAa TOJIBSITTUHCKOM BHKH-TTOpTAJIE.

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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