MyHununajabHoe 0I01KeTHOe YUpeKIAeHHe JONOJHUTEIHLHOI0
oOpa3zoBanusi «L{eHTP BHeNIKOJILHOM PadoThHD)
HoBo-CaBunoBckoro paiiona r.Kazanu

[EHTE

B\“:.anU.'“-"OH PM'-O”'}N
D —

PaccmoTtpena Ha 3aceganuu
METOAMYECKOTO O0BCTUHEHHS 0TIl
«28» aBrycra 2025 r., mpotokoi Ne 1

[ & ayen
ckoro paiona r.Kazanu
/ CanumoBa A../

BBG,Z[C%B JIeHCTBUE TIPUKA30M
Ne 11640 ot 01 cenTsiops 2025 .

[TpuHsATa HA 3acCEaHUN METOUUECKOTO COBETAN o -
«29» aprycra 2025 r., mpotokoin Ne 1 y

JOHOJIHUTEJIBHAS OBILIEOBPA3OBATEJIBHASA
OBIIEPA3BUBAIOIIASA ITPOT'PAMMA

TEXHUYECKOMH HATIPABJIEHHOCTHU

«Po0OTOTEXHUKA»

Bo3pacr o0yuaromuxcsi: 9-12 ner
Cpok peanu3zanuu: 2 roga

[lenaror 1OMOJHUTENHLHOTO 00pa30BaAHUS
SxeeB Pycrem AMHATYIOBUY



OrmnaBJiieHHE

TTOSICHUTEITBEHAS BATTHCKA. . vt uvtententeeeeeneenaeentensenseenseneenneaneenseaanianeennens 3
MatepuaabHO-TEXHUIECKOE 00€CTICUCHIE YICOHOTO MPOIIECCA. . \v'eneeranensen .. 6
OCHOBHOE COJIEPIKAHUE KYPC. o v v entenreentannenneenneneeaneensansanseeneennnenanennenans 7
KaneHnmapHO-TeMaTHIECKOE TUTAHUPOBAHHTE . . ... vveeeenreeneeneeneenneenanennennenes 10
Y4eOHO-METOAMIECKOE 00ECTICUCHUE YICOHOTO TTPOIIECCA. .. uvrerenrnreenennrenns 17
00070 (0 0321 (< PP 18



IHosicHUTEIBbHAA 3AIIMCKA

CoBpeMEHHBIN 4YeNoBeK MOJKEH ObITh MOOWIBHBIM, TOTOBBIM K pa3pabOTKe M BHEAPEHUIO
WHHOBaIM B )ku3Hb. [loaTOMY B HacTosee BpeMsi o0pa3oBaTelibHasi poOOTOTEXHUKA pUOOpeTaeT Bce
0O0JIBIIYI0 3HAYUMOCTD M aKTyalibHOCTb. [IpuMenenue konctpykropoB LEGO, no3Bosisier cyiecTBeHHO
MOBBICHTH MOTHUBAIMIO YYAIIIXCsl, OPTaHU30BaTh X TBOPUYECKYIO M UCCIIEA0BATEILCKYIO paboTy.

JomnonHurtenbHas oOuieo0pa3oBareibHas oOuiepa3BuBatoniasi mnporpaMma «PobdoToTrexHuka»
SIBJISICTCSL NPOrpaMMOM TEXHMYECKOM HaIpaBICHHOCTU. B pamkax Kypca ydanuecs Y3HAKWOT O
JNOCTHMKEHHUSIX M HalpaBJICHUSAX PA3BUTHUS MHUPOBOM pPOOOTOTEXHUKH, OYAYT BOBJICYEHBI B
YBIIEKATEIBbHYIO, TBOPUECKYIO Cpely CaMOCTOATENbHOH pabotel ¢ Jlero-poboramu. Mrtorom kypca
CTaHYT TBOpYECKHE pa3pabOTKU Yydalluxcs, MPeICTaBICHUE U 3alUTa CO3JaHHBIX MOJENei. ABTOPHI
Tyqmux paboT CMOTyT MPHHATH y4acTUE B TOPOJACKUX M PECIYOJMKAHCKHUX COPEBHOBAHUSAX I1O
pPOOOTOTEXHHUKE.

JonosHuTeIbHAsA 001Ie00pa3oBaTe/ibHAsA o00lIepa3BUBawINas nporpamma «PodoToTrexHuka
COCTABJICHA HA OCHOBE CJIeAYIIIUX HOPMATHBHO-TIPABOBBIX IOKYMEHTOB

o @enepanbHbiM 3aK0oHOM Poccuiickoin ®@enepaunu ot 29 nexabps 2012 r. Ne 273-03 "OO6
obpazoBanuu B Poccuiickoit @enepannn.

e [Ipukazom MunucrepctBa npocemieHus: Poccuiickoit ®enepannu ot 27.07.2022 r. Ne629 «O06
YTBEPKACHUM TOPSJIKA OPTaHU3aI[MH U OCYIIECTBICHUS 00pa30BaTENbHOM NEATEIBHOCTH IO
JIOTIOJTHUTEIBbHBIM 0011€00pa30BaTEIbHBIM [IPOrPAMMaM);

e CII 2.4. 3648-20 «CaHuTapHO-3MUIEMUOIOTHYECKIE TPEOOBAHUS K OpPraHU3allUsiIM BOCIIUTAHUS
U 00y4eHHs, OT/AbIXa U O3J0POBJIEHUS JETEH U MOJIOJIEKHN», yTBepKAeHHbIe [locTaHOBIEHHEM
['maBHOrO rocynapcrBeHHOro caHutapHoro Bpauya Poccuiickoit ®enepanuu ot 28.09.2020 r.
No28

e VYcrasom MBY /IO «llenTtp BHemkoabHOM paboTe» HoBo-CaBuHoBcKoro paiiona r.Kazanu

AKTYaJIbHOCTH POTrPaMMBbI:

-HeOOXOJMMOCTh BECTH pabOTy B TEXHUYECKOM HANpPaBICHUM I CO3JaHHs  0a3bl,
MO3BOJISIFOIICH MOBBICHTh MHTEPEC K JUCIMILIUNHAM CPETHETo 3BeHa ((hu3uKe, OMOJIOTHUH, TEXHOJIOTHH,
nH(pOpMaTHKE, FTCOMETPUH);

-BOCTPEOOBAaHHOCTh PA3BUTHUS IMHPOKOTO KPyro3opa IMKOJIbHUKA W (OPMHUPOBAHUS OCHOB
WHKXEHEPHOTO MBIILICHUS;

-OTCYTCTBHUE MPEJIMETa B MKOJLHBIX IIPOrpaMMax HadaabHOTO 00pa30BaHMUs, 00CCIICUNBAIOIIETO
(dbopMupoBaHHE y 00YJAIOMINXCS KOHCTPYKTOPCKUX HABBIKOB U OTIBITA MPOTPAMMHPOBAHUSI.

[TporpaMmma oTBeuaeT TpeOOBAaHUSAM HANPABICHUS PETHOHAIBHONH TIOJIWTHKH B cdepe
00pa30BaHMsl - Pa3BUTUE HAYYHO-TEXHUYECKOTO TBOPUECTBA JIeTEH MIKOILHOTO BO3pacTa.

Heab nporpaMmmbi:

Pa3BuTHe Hay4yHO-TEXHMYECKOTO MOTEHIIMANa JTUYHOCTH OOYdYalomlerocs IMyTeM OpraHu3allH ero
ACATCIIBHOCTH B HNPOLECCC HMHTETpalM HAYAJIBbHOT'O HMHKXCHCPHO-TCXHUYCCKOIO KOHCTPYUPOBAHUA U
OCHOB POOOTOTEXHUKHU.

3agauu:
— HayuuTh ocHOBaM KOHCTPYHUPOBaHHS POOOTHU3UPOBAHHBIX MEXAaHM3MOB Ha 0a3e KOHCTPYKTOpa
LEGO MINDSTORM
chopMUPOBATh KPUTHIECKOE OTHOIICHHE K MH(GOPMAIIUU U U30UPATENILHOCTh €€ BOCTIPUSTHS;
— HAy4YUTh MOTUBUPOBATH IIPUHATHIE PEILICHUS;
—pa3BUTH JFO003HATEITHLHOCTh, COOOPA3UTEIIBHOCTh, BHUMATEILHOCTD, TEJICyCTPEMIICHHOCTD;
— HAYYUTH TIAHUPOBAHUIO MOCIIEIOBATEILHOCTH IATOB allTOPUTMA JUIS TOCTHXKEHUS 1IN,
— pa3BUTh YMEHHE MOJEIHUPOBATh, MPeoOPa30BBIBATh OOBEKT U3 YYBCTBEHHOH (DOPMBI B MOJIENb, TIE
BBIACJICHBI CymeCTBeHHI)Ie XapaKTepI/ICTI/IKI/I O6’beKTa;
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— Hay4YUTh CHHTE3UPOBATh, COCTABJIATH II€JI0€ U3 YacTeH, B TOM YHCIIE CAMOCTOSITEIIFHOE TOCTPauBaHHUE
C BOCTIOJTHEHHEM HEJIOCTAIOIINX KOMIIOHEHTOB;

— chopmupoBaTh yMEHUE OCYIIECTBIATH MOCTAHOBKY BOIPOCOB — HWHUIIMATUBHOE COTPYIHHYECTBO B
MOUCKe U cOope nHpopmaiuu;

JHomnonHutenbHast oOuieoOpa3oBarenbHas oOmiepa3BuBatonas mnporpaMmma «PoboToTexHuka»
paccuuTaHa Ha 2 roaa oOydeHHs. 3aHATHS MO MporpamMMme MPOBOIATCA 2 pa3a B HEAENIO Mo 2 daca
(utoro 4 yaca B Heento, 144 yacoB B ron);

Bospact gereif, ydacTBYIOIIMX B pealH3alliil JaHHOH JOMOJHUTEIBHON 00pa3oBaTeNbHOM
nporpammsl 9 - 12 Jer.

JlononHurtenbHas o0eoOpa3zoBarenbHas oOliepa3BuBaromas mnporpaMmma  «PobGoToTexHHUKa»
npearnoiaraeT BHEIPEHWE WHHOBALMK B JIONMOJHHUTEIBHOE TEXHHYECKOE OOpa3OBaHUE YUAIIMXCS.
ITo3TOMYy OCHOBHBIMH IJIAHMPYEMbIMH Pe3yJIbTaTaMM Kypca SIBJISIFOTCSL:

IlIpeomemmnuie pesynomamol
Ilo oxonuanuu kypca «Pooomomexnuxa»
Yuawuecs snarom
- mpaBwJ1a 6€3011acHON PaboTHI;
- OCHOBHbIE KOMIIOHEHTHI KOHCTpYyKTOpoB JIE['O;
- KOHCTPYKTHUBHbBIE OCOOCHHOCTH Pa3IMYHbIX MOJIEJICH, COOPYKEHUI 1 MEXaHHU3MOB;
- KOMIIBIOTEPHYIO CPEAY, BKIIOUAIOMIYIO B ce0s rpadyudecKuii 361K MPOTrPaMMHUPOBAHHS;
- BUJIbI OABM)KHBIX U HEMOJBUKHBIX COCAMHEHUN B KOHCTPYKTOPE;
- KOHCTPYKTHBHbBIE OCOOEHHOCTH Pa3INYHbIX POOOTOB;
- Kak repeaaBath nmporpammsl EV3;
- KaK UCIOJIb30BaTh CO3/IaHHBIE IPOIPAMMBI;
- IPUEMBI U OTIBIT KOHCTPYHUPOBAHUS C UCIIOIb30BAaHUEM CIICLUATBHBIX 3JIEMEHTOB, U IPYTHUX 00BEKTOB
U T.J.;

ymerom:

- HCII0JIb30BaTh OCHOBHBIE AITOPUTMHYECKHUE KOHCTPYKIIUU JJIsl PEeIIeHUs 3a1a4;
- KOHCTPYUPOBATh Pa3JIMUHbIE MOJIETIH; UCIIOJIH30BATh CO3/JTaHHBIE MPOTPAMMBI;

- IPUMEHSTH MOJYYCHHbIE 3HAHUS B IPAKTUYECKOMN AESITEIbHOCTH;

graoerom:
- HaBbIKaMH paboTHI ¢ poOoTamy;
- HaBbIKaMK paboTHI B cpeze LabView;

JTuunocmuule oopazoeamenvhsle pe3ynibmamaol:

— KPUTHYECKOE OTHOIIIEHHE K HHPOPMAITUU U U30UPATENbHOCTD €€ BOCTIPUSTHUS;

— OCMBICJIEHHE MOTUBOB CBOMX JICMICTBHI MIPU BHINOJIHEHUHN 3aJaHUN;

—pa3BUTHE JIIOO03HATEIBHOCTH, COOOPA3UTEITHLHOCTH;

— pa3BUTHE BHUMATEIbHOCTH, HACTOMYUBOCTH, 1IEI€YCTPEMIIEHHOCTH, YMEHUS MIPEOI0JIEBAThH
TPYAHOCTHU

— pa3BUTHE CAMOCTOSATEILHOCTH CYXJICHUH, HE3aBUCUMOCTH M HECTaHIaPTHOCTH MBIIIUICHUS;

— BOCIIUTAHHME YYyBCTBA CIIPABEJIMBOCTH, OTBETCTBEHHOCTH;

— Ha4aJo MpodeccHoHALHOTO CaMOOTPEIeNIeH s, O3HAKOMIIEHUE C MUPOM MPOQeccHii, CBI3aHHBIX C
POOOTOTEXHHUKOM.

Memanpeomemmnuie pe3yibmamaot
KoncTpykTopsl momMorarotr chopMHpOBaTh M Pa3BUTh CIEAYIOUINE YHHUBEpPCATbHBIE yueOHBIE
JEWCTBUA:
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e MOTHBHPOBAThH yUEOHYIO JCATEIHHOCTD,

e IUIAHUPOBATh CBOU JICWCTBHUS B COOTBETCTBUU C ITOCTABIICHHOM 3a/1auyeil U YCIOBUAMU €€
peanu3anuu;

e OLCHMBATH NPABUIILHOCTD BBINOJHEHUS JCHCTBUS,

e  OCYHIIECTBJISATH aHATN3 00BEKTA C BBIJICJICHUEM CYIIIECTBEHHBIX MTPU3HAKOB M HECYIICCTBEHHBIX;

e  OCYIIECTBIATb CUHTE3 KAK COCTABJICHUE LIEJIOr0 U3 YaACTEM;

e JIOTOBapHWBATHLCS U MPUXOIUTH K OOIIEMY PEIICHUIO COBMECTHOM IEATEIILHOCTH.

MexnpeaMeTHble CBA3H.

Ne IIpenmersl, u3ydaemele IIpuMepsl MEKIIPEAMETHBIX CBS3EH
n/n JOTIOJIHATEIBHO
1 Pacuersr:

JUTUHBI TPACKTOPHU;

guciia 000pOTOB U yriia 000poTa KOJIec;
MartemaTuka MepelaTOYHOr0 Ynca.

HsmepeHus:

paauyca TpaeKTOpUH;

paauyca KoJieca;

JUITMHBI KOHCTPYKIIMIA U OJIOKOB.

2 Pacuersi:

CKOPOCTH JIBUKEHHUS;

CWJIBI TPEHUS;

CHWJIBI YIIPYTOCTH KOHCTPYKITHI.
®usuka H3smepeHus :

Macchl po0oTa;

OCBCIIEHHOCTH;

TEMIEPATYPHI;

HAINPsDKEHHOCTH MarHUTHOTO TTIOJIS.

3 Usrotosnenwue:

JOTIOJTHUTEIIBHBIX YCTPOHCTB U PUCTIOCOOICHUI
(JTaOUPUHTBI, OIS, TOPKHU U TIP.);

YEPTEKEN U CXEM;

TexHomnorus 9JIEKTPOHHBIX MT€YaTHBIX IJIaT.

IHonknroueHue:

K MoOmIbHOMY Tenedony uepe3 Bluetooth;

K PaJIMOIJIEKTPOHHBIM YCTPOICTBAM.

4 3HAKOMCTBO:

Hcropus ¢ 3Tanamu (MOKOJIEHUSIMU) Pa3BUTHS pOOOTOB;
pa3BuTHE poOOTOTEXHUKU B Poccun, apyrux
CTpaHax.

H3yuenue:

MIEPBOUCTOYHUKOB O BOSHUKHOBEHUH TEPMHUHOB
«pOo00T», «POOOTOTEXHUKA», CAHIAPOUI» U JIP.

3) Nupopmaruka 3HaKOMCTBO:

C OCHOBHBIMU IIMKJIaMH TPOTPaMMHUPOBAHUS;
HDOFD&MMI/IDOBaHI/Ie: COCTaBJICHUEC ITPOCTBIX U
CJIO’KHBIX TPOTPaMM.

OTanunrtenbHbIe 0CO0EHHOCTH NporpamMmbl: IIpocroTa B MOCTPOGHHHM MOJEAM B COYETAHUHU C
OO0JIBIINMU KOHCTPYKTUBHBIMHU BO3MOXXHOCTAMU KOHCTPYKTOpaA IMO3BOJIAIOT ACTAM B KOHIC 3aHATHA
YBUJETh CACIAHHYIO CBOMMHU PYKaMH MOJI€Nb, KOTOPAasl BBIMOJHSAET MOCTaBICHHYI0 UMHU K€ CaMUMHU
3amauy. [Ipy mocTpoeHnn MOJeNn 3aTparuBaeTcsi MHOXKECTBO MPOOJIEM U3 pa3HBIX 00JacTei 3HAHUS —
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OT TEOpUUM MEXaHWKH JI0 TCHXOJIOTUH. Meroanueckue OCOOEHHOCTH peau3alidd IPOrpaMMbI
MPEIIOJIaral0T COYETAHWE BO3MOXKHOCTU PA3BUTHS WHIVUBUAYAIBHBIX TBOPYECKHX CIOCOOHOCTEH M
(dbopMHpOBaHHE YMEHUI B3aMO/ICIICTBOBATh B KOJUIEKTHBE, paboTaTh B IpyIIIE.

HUcnoab3yoress Takue Melarormyeckue TeXHOJOTMH Kak oOOydeHHe B  COTPYAHHUYECTBE,
uHauBUAyanu3auus v auddepeHnmanus oOydyeHHUs, MPOEKTHbIE METOJbI OOY4YeHHs, TEXHOJOTHUHU
WCIIOJIb30BaHUsI B 00YYEHUU UTPOBBIX METOA0B, HH(POPMAITMOHHO-KOMMYHHUKAIIHOHHBIC TEXHOIOTHH.

@opMbl KOHTPOJISI WU OLEHKH 00pa3oBaTeIbHbIX pe3yJbTaTOB. TeKymuii KOHTPOIb YpPOBHA
YCBOGHHSI MaTepualia OCYIIECTBIISCTCS MO PEe3yJIbTaTaM BBIMOJIHEHUS O0YYarOIIUXCsS MPAKTUYCCKUX
3ananuil. (Ilpunoxenus 1, 2, 3)

[Ipomexxyrounas (mocie 1 roma oOydeHus) U uToroBas (110 OKOHYAHWU MPOTPaMMBbI) aTTeCTAIUA B
COOTBETCTBHH ¢ Y4eOHBIM maHoMm lLleHTpa peanusyercs B ¢opmMe COPEeBHOBAaHHUI MO POOOTOTEXHUKE
(ITpunoxenue 4).

VYyamumecs: mMoay4aroT TPaMoTHl 3a pa3padOTKy MHIMBUAYAJIBHBIX Mojeneil po6oToB. Tem caMbiM OHH
dbopMHpYIOT CBOE MOPT(HOINO, TOTOBITCS K BBHIOOPY CBOCH MOCIEAYIONICH TPAaeKTOPUU Pa3BUTHS,
(OpMHPYIOT CBOIO MOJIMTEXHUYECKYIO 0a3y.

OcHoBHbBIE BHBI 1eSITEJIbLHOCTH

- 3HakomcTBO ¢ MIHTEepHET-pecypcamu, CBSI3aHHBIMU C POOOTOTEXHUKOIA;
- [IpoekTHas AesSTENbHOCTD;

- Pabora B mapax, B rpyImnax;

- CopeBHOBaHUSI.

(I)OprI paﬁoTbl, HCII0JIB3YyE€MbIC HA 3aHATUSX:

- JIEKIIUA;
- Oecena;

- ICMOHCTpAIIHs;

- [IPAKTHKA;

- TBOpYECKas paborTa;

- HpO@KTHafI JCSTCIIBHOCTD.

MaTtepuajabHO-TeXHHYECKOe ofecrieyeHne y4eGHoro npouecca

B kauectBe mmardopmbl ans  co3naHus poOOTOB ucmoib3yercss KoHcTpyktop LEGO
MINDSTORMS Education EV3. D10 TpeTbe MOKOJCHHE POOOTOTEXHUYECKUX KOHCTPYKTOPOB CEPUH
LEGO Mindstorms. LEGO MINDSTORMS Education EV3 Obu1 ymydilieH HOBBIM TMPOIIECCOPOM,
YBEIIMYCHO KOJIUYECTBO MOIIEPKHUBAEMBIX MTOPTOB, HOBBIM IPOTPaMMHBIM obecrieueHrneM, HoBsiM USB
nopToM, ciaotoM st SD kapT u pyHkuueit auto-1D.

Jniss mporpaMMUpOBaHHS UCIIONB3YeTCS KaK CHelHalbHOE IPOrpaMMHOE oOecreueHre Ha
kommnbiorepe (LEGO Educationsoftware), tak u mukpokontpoiuiep EV3. IlporpammupoBanue Ha
KOMITbIOTEpe OoJiee YIOOHO M MOHSTHO, T.K. UCIIONB3YETCS HATSAHBIA Tpaduueckuii uHTEpdEiic mist
o0JieryeHust BOCIPUATHS IPOrpaMM.

LEGO MINDSTORMS Education EV3 bazoBsliif Ha00p BKJIIOYaET CIeIyIOIMe KOMIIOHEHTHI:

‘Hassa}me AeTaIu HKonnqecho‘
‘MHKpOKOHTpOJ‘IJ‘ICp EV3 Hl ‘
‘I[aT‘lI/IK KacaHUs HZ ‘
‘HBCTOBOﬁ CEHCOp Hl ‘




‘YHBTpaSBYKOBOfI CEHCOoD Hl

‘ano CEHCOp Hl
‘BOHBH.IOﬁ MOTOD HZ
‘Cpemmﬁ MOTOp Hl

‘Hepe3ap>1>1<aeMaﬂ Oarapesi HOCTOSIHHOTO TOKaHl

IUSB Ka6ens [
‘Ka6eﬂb (50cm) Hl
[KaGess (25cm) |4
‘Ka6enb (35cm) HZ
‘OCTaJIBHbIe nerann LEGO H541

e (O6GopyaoBaHue 1Jis1 TEOPETUYECKOI0 MaTEepHAaJIa:
* MYJIbTUMEIUNHBIN IIPOEKTOD;
* pobot LegoMindstorms;
* IOCKa;
* KQpTOUKH;
* nnpe3enTanys (LHOP «OcHOBBI poOOTOTEXHUKNY)



