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Kommiekc 0CHOBHBIX XapaKTepHCTHK MPOrPaMMbl

MNOSICHUTEJBbHASA 3AIINCKA

HanpaBjieHHocTh mporpamMmbl — TexHuueckas. [Iporpamma HampaBieHa Ha
dopMupOBaHHE HAYYHOTO MHPOBO33PEHUS, OCBOCHHE METOJOB HAYYHOI'O IMO3HAHUS
MHUpa, Pa3BUTHE HCCIIEIOBATENbCKUX, MPUKIATHBIX, KOHCTPYKTOPCKUX CHOCOOHOCTEM
0Oy4aromuxcsi ¢ HAaKJIOHHOCTAMHU B 00J1aCTH TOYHBIX HayK U TEXHUYECKOTO TBOPUYECTBA
(cdhepa nesATETBHOCTH «YEJIOBEK-MAIIIMHAY).

AKTYaJIbHOCTH IPOTrPaMMbI

XapakTepHas uepTa Halllel )KU3HU — HapacTaHHe TeMIla U3BMEHEeHU. Mbl )KuBeM B
MHUpE, KOTOpbI COBCEM HE IOX0X Ha TOT, B KOTOPOM MbI poawiuchk. WM Temn
U3MEHEHHH MpoIoJpKaeT HapacTarh. CeroAHsIIHUM IKOJIbHUKAM MPEACTOUT padoTaTh
no npodeccusM, KOTOPbIX MOKa HET, UCIOJIb30BaTh TEXHOJOTHUU, KOTOPHIE €Il HE
CO3/1aHbl, pelaTh 3a7a4u, O KOTOPHIX Mbl MOKEM JIMIIb jAorajabiBathes. llkonbHoe u
JOTIOJIHUTEIbHOE 00pa3oBaHHE JOJDKHO COOTBETCTBOBAThH ILIENSIM OINEPEKAIOIIECTO
pazButus. [l sToro B 00pa3oBaTeNbHOM OPraHU3alMKU JOJKHO OBITh O0ECIEUEeHO
M3YyYEHHE HE TOJIKO JOCTH)KEHUU MPOIIJIOT0, HO M TEXHOJOTHM, KOTOPBIE PUTOIATCS
B Oynyiem, o0ydeHre, OpUEHTUPOBAHHOE KaK HA 3HAHUEBBIA, TaK U JEATEIHLHOCTHBIN
aCTIeKTHI CO/Iep KaHus 00pa30BaHUSI.

Takum TpeOoBaHUAM OTBEYAET POOOTOTEXHUKA. AKTYyalTbHOCTh U MOTHBAIIMS IS
BbIOOpa MOJAPOCTKAMHU JIAaHHOTO BUJA JICSITEIIBHOCTH  SBISIETCA IpaKTUYECKas
HAIPaBJICHHOCTh MPOTPAMMBbI, BO3MOXHOCTh YIJIyOJIeHUS W CUCTEMATHU3aIllUU 3HAHHM
no wmarematuke, Qusuke. brarogaps poOOTOTEXHHKE MPOUCXOAUT OpraHU3aIUs
MEXIPEAMETHBIX CBA3€H, YTO CHOCOOCTBYET (OPMHUPOBAHUIO Yy OOy4aroumxcs
LI€JIOCTHOM CUCTEMBI 3HAHUM.

[Tocnennue ropl OJHOBpEMEHHO ¢ MH(pOpMaTH3alen oO1ecTa JaBUHOOOpa3HO
pacimmpsieTcsi MpUMEHEHNE MHKPOIPOIIECCOPOB B KAaYECTBE KIIFOYEBBIX KOMIIOHEHTOB
ABTOHOMHBIX YCTPOWCTB, B3aMMOJICUCTBYIOIIMX C OKPYKAIOIIUM MHUPOM 0e€3 ydacTus
gyenoBeka. CTPEeMUTENBHO pACTylIMe KOMMYHHUKAIIMOHHBIE BO3MOXXHOCTH TaKUX
YCTPOMCTB, paBHO KaK W pacliupeHrne NHOOPMALMOHHBIX CHCTEM, TIO3BOJISIIOT TOBOPHUTH
00 W3MEHEHMH Ccpeapl OOWTaHus  YelnoBeKa. ABTOPUTETHBIMH  TPYMIIaMU
MEXTYHAPOAHBIX JKCIEPTOB OOJACTh B3aMMOCBS3aHHBIX POOOTH3MPOBAHHBIX CHUCTEM
npu3HaHa MPUOPUTETHOM, HECYIIEeW MOTEHIMAT PEBOJIIOIMOHHOTO TEXHOJIOTHYECKOTO
npophiBa U TpeOyroIIeil aneKkBaTHOW peakiuu, Kak B cdepe Hayku, Tak U B chepe
oOpazoBanusi. B CBSI3M ¢ aKTHUBHBIM BHEJIPEHHUEM HOBBIX TEXHOJIOTHA B KU3Hb
o0IiecTBa MOCTOSSHHO YBEJIMYMBACTCS MOTPEOHOCTH B BBICOKOKBAIM(DUIIMPOBAHHBIX
CHelHalucTax.

B psne BY30B npucyTcTBYIOT ClieMaibHOCTH, CBA3aHHBIE C POOOTOTEXHUKOM, HO
B OOJIBIITMHCTBE CIy4aeB HE MPOUCXOIUT MPEABAPUTEIHLHON OPUEHTAIMH IKOJILHUKOB
Ha BO3MOKHOCTH TMPOIOJDKEHUS yueObl B JaHHOM HampaBlieHUU. MHOTHE a0UTypUEHTHI
CTpEeMATCS TOMacTb Ha CIEMUANTBHOCTH, CBSI3aHHbIE C HMH(DOPMAIMOHHBIMU
TEXHOJIOTHSIMH, HE TIPEArnoyiaras O BCEX BO3MOXHOCTAX 3TOM obOmactu. Mexmy Tem,
UTPHl B pOOOTOB, KOHCTPYHPOBAHUE W HM300PETATENHCTBO MPHCYIIE MOABISIONIEMY
OOJIBIIMHCTBY COBPEMEHHBIX JAeTeld. TakuMm 00pa3oM, MOSIBHIIACH BO3MOXHOCTh U
Ha3pesia He0OXOAMMOCTh B HEMPEPHIBHOM 00pa30BaHUU B c(hepe poOOTOTEXHHKH.

[Tpumenenne LEGO Education Mindstorms EV3 B oGpa3oBarenbHOM mpoliecce
JieNlaeT pPELICHUE CIOKHBIX 3a]lad YBJIEKATEIbHBIM HCCIIEAOBATEIBCKUM IMPOLIECCOM,
MO3BOJISASL YCBOUTh HE TOJBKO 3HAHMS MO M3y4aeMoOil TeMe, HO U OCBOUTh HMHCTPYMEHT
g u3ydeHus: moObix napyrux tem. [lmatdopma EV3 3amymana kak yHUKaJIbHBIMA



MHCTPYMEHT MJI1 TOMCKAa TBOPYECKHX albTEPHATUBHBIX PEHICHHH, CIIOCOOCTBYET
Pa3BUTHIO HABBIKOB pabOTHI B KOMaHJ€, COBMECTHOW peanu3aliy UAeH U MPOEKTHOM
NEATEIIBHOCTH.

IIpoBeneHne KpaeBbIX, BCEPOCCUHCKUX, MHPOBBIX MAaCCOBBIX MEPONPUATUI
HAay4YHO-TEXHUYECKOM HAIPABJICHHOCTH IOKAa3bIBAET YPOBEHb PA3BUTHUS JETCKOU U
IOHOIIECKON POOOTOTEXHUKH, U MOKHO C YBEPEHHOCTBIO CKa3aTh, YTO JTAHHBINA YPOBEHB
IIOCTOSIHHO PACTET.

Peanuzanus  oOpa3oBaTenbHBIX  MpOrpaMM  BO3MOXHA C  IPUMEHEHUEM
AJNIEKTPOHHOTO O0YUYEHHUS M JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN B MOPSIJIKE,
onpenensieMoOM aJMUHUCTpaleil oopa3oBarenbHON opranuzanuu. [Ipu npumeHneHuu
AJIEKTPOHHOTO W JUCTAHIIMOHHOTO OOy4YeHUsI Ha Y4YeOHBIX 3aHATHSX BMECTO
KoHCcTpykTopa Lego Education mnpumensercs mporpamma s BHPTYaJbHOTO
TpexmepHoro koHctpyupoBanus LEGO Digital Designer. [Ins MmoaenupoBaHus mosei
U TIPOTPaMMUPOBAHUsI po0OOTa MCIIONIb3yeTcs BUpTyanbHas cpeaa TRIK Studio.
OT1iM4uTeIbHBbIE 0COOEHHOCTH

JanHyto oOpa3oBaTelbHYI0 MPOrpaMMy MO pPOOOTOTEXHUKE OTJIMYAET OT
OCTAJIbHBIX ~ MOJOOHBIX  NPOrpaMM  HaJIM4YME  CIEHHATBHO  pa3pabOTaHHBIX
NUAarHOCTUYECKUX KapT, HAIpPaBJICHHBIX HAa OIpPEIEICHUE YpPOBHS  YCBOCHUS
ONpPENENIEHHBIX 3HAHWM y ydamuxcsa. K maHHOM mporpamMme NpHiIaraercss KOMIUIEKT
MIpEe3eHTAlUN ISl TPOBEACHUS 3aHATHMN.

KiroueBoit 0cOOEHHOCTBIO TaHHOM MPOrpaMMBbI ABIIIETCS €€ HApaBIE€HHOCTh HA
HOJATOTOBKY JIeTe K COpeBHOBaHMSIM cBOOOJHOU Kateropuun WRO.

AJpecar nporpaMmmabl

[Iporpamma «POBOTOTEXHUNKA» paccunTaHa Ha ydallluxcs CPEIHETO 3BEHA,
Bo3pacT KoTopeix 10-17 gmer ©6e3 choenuanbHOM TMOATOTOBKU. B cBsizu ¢
OPUEHTHPOBAHHOCTHIO MPOrPaMMbl HA MHAUBUIYAJIBHYIO U TPYIIIOBYIO IPAKTHUYECKYIO
paboTy AeTeil HeoOX0AUM MHAMBUAYATbHBIM MOAX0 U BHUMAHUE NeAarora K KaxioMmy
pebeHKy W rpymne B OTAEIbHOCTH, MAaKCUMaJbHOE KOJIMYECTBO JETEeW B IpyIIE He
npesbimaet 10 yemoBexk.

Cpok peanu3zanuu nporpaMMbl M 00beM Y4eOHBIX YaCOB.
PexxuM y4eOHBIX 3aHATHIA.

Cpok 0CBOEHUS MPOrpaMMBI: 2 roja.
IIporpamma «POBOTOTEXHUKA» paccumtaHna Ha 288 akaJeMHUYECKUX 4Yaca,
MIPOJIOJDKUTETLHOCTh aKaieMrueckoro yaca — 40 MUHYT, MEXKIy YUCOHBIMH 3aHITHUSIMU
npeaycMoTpena nepemeHa — 20 MUHYT.
1 ron oOyuenusi: 144 qaca, 2 paza B HeelNo 1Mo 2 yaca.
2 rox oOyuenus: 144 gaca, 2 pa3a B HEJeNIO 10 2 Yaca.
®opma o0y4yeHHs — OUHas.

dopMbl OpraHu3anuu 00pa3oBaTeIbLHOIO NMpolecca:

e [lapHas — COOTBETCTBYET B3aUMOJICHCTBUIO B 000COOJIEHHOM Mape (pe3yabTaThl €ro
HE UCIOJIB3YIOTCS B IPYTHUX Mapax).

e ['pynmoBasi — COOTBETCTBYET OOIIIEHUIO B TPYIIIE, KOT/Ia KaXK/IbIi TOBOPSIIIHIA
HaIpaBJIsieT COOOIICHUE OJJHOBPEMEHHO BCEM.

e KoiiekTuBHAs — COOTBETCTBYET B3aMMOJECHCTBUIO B TPYMIIE, KOT1a OOIIEHUE
IPOUCXOJIUT B Mapax CMEHHOT'O COCTaBa.

Dopmwl 3auamuii (oOuHbvle).



e becena

e [IpakTueckoe 3aHATHE

e TBOpUYECKUU NMPOEKT

e CopeBHOBaHUE

e KOHTpOJBHOE 3aHATHE

Dopmbl 3auamuii (3a04HbLe):

e OHJalH-KOHCYJIbTALIMS

e 3aHsTHE C UCTOJIb30BAHUEM BUIACOKOH(PEPEHIICBSZH
e Yar-3aHATus

HEJIb U 3AJAYUA ITPOT'PAMMBI

Leap mnporpamMmbl — pa3BUTHE KOHCTPYKTOPCKO-TEXHHMUYECKUX KOMIETCHIIMHA B
IpOLECCE MOJETUPOBAHUS M IMPOrpPaMMUPOBAHMS POOOTOB uUepe3 O3HAKOMIICHHE C
OCHOBaMH IPOrpaMMUPOBaHUsl POOOTU3UPOBAHHBIX MOJEIIEH C UCTIOIb30BAaHUEM CPEIb
EV3.
3amauu nporpamMmsbi:
1. Obpazosamenvuvie 3a0ayu
1 200a obyuenus.
e DopMUPOBATH 3HAHUS U YMEHMS IO KOHCTPYMPOBAHUIO POOOTU3UPOBAHHBIX MOJEIEH
IIPU UCTIOJIb30BaHNHU oOpa3oBaTenbHoro Habopa LEGO Mindstorms EV3.
eDopMUPOBATh 3HAHWS W YMEHHUS 1O NPOrPAMMHUPOBAHUIO POOOTOTEXHUYECKUX
ycTpoiicTB Ha 0a3e koHcTpykTopa LEGO Mindstorms EV3 ¢ wucnons3oBanuem
rpaduueckoro si3pika EV3-G.
¢[103HaKOMUTh C OCHOBHBIMU MOHATUAMU Kypca (1 rog oOyueHus).
o[I03HaKOMUTh C OCHOBHBIMU pETYJSATOpPAaMHU YIpaBi€HHUs POOOTHU3UPOBAHHBIMU
YCTPOMCTBAMM.
ePa3BuBaTh yMEHHUS YNpaBlieHUs pPOOOTHU3MPOBAHHBIMM MozensimMu Ha 0Oaze LEGO
Mindstorms EV3 ¢ nomornpto crierransaoro I10.
2 200a 0Oyuenus:
e DopMUPOBATH 3HAHUS U YMEHMSI IO KOHCTPYUPOBAHHUIO POOOTU3MPOBAHHBIX MOJEIEH
IIpU UCTIOJIb30BaHMHU oOpa3oBaTensHoro Habopa LEGO Mindstorms NXT, EV3.
eDopMUPOBATh 3HAHWS W YMEHHUS TO MPOrPAMMHUPOBAHUI0 POOOTOTEXHUYECKUX
ycTpoiicTB Ha 0aze koHcTpykTopa LEGO Mindstorms EV3 ¢ ucnons3oBaHueM s3bIka
nporpamMmupoBanus Pyhton.
e[lo3HaKOMUTh €O CHOCOOAMU pEHIeHHS TBOPUYECKMX TEXHUYECKUX 3a1ad Ipu
MOJICJIMPOBAHUH U KOHCTPYUPOBAHUU OIPENEIEHHBIX POOOTHU3UPOBAHHBIX MOJIEIICH.
o[l03HaKOMUTh C OCHOBHBIMU pETyJATOpPAMU yHpaBICHUS POOOTHU3UPOBAHHBIMU
YCTPOWCTBAMH.
e[lo3HaKOMUTH C OCHOBHBIMHU TpaBUJaMU OCHOBHOW Karteropuu copeBHoBaHui WRO,
oMK bl mKoJbHUKOB 1o pusuke (POBOKAPYCEJID).
2. Pazsusarowue 3a0a4u
1 u 2 200 obyuenus:
¢ CTUMYIHpPOBATh UHTEPEC K CMEKHBIM 00JACTSIM 3HAHUI: MaTeMaTHKE, HHPOPMATHKE,
busuke, OMOIOTHH;
e CnocoOCTBOBATh 3aMHTEPECOBAHHOCTH B CAMOCTOSTEIbHOM PAaCUIMPEHUH Kpyro3opa
B 00J1aCTH KOHCTPYUPOBAHUSI POOOTOTEXHUUYECKUX CUCTEM;



o OopmupoBaTh HHHOPMAIIMOHHYIO KYJIbTYPY, YMEHHE OPHEHTUPOBATHCI U pabOTaTh
C pa3HBIMU UCTOYHHKAMHU HH(POPMAIIHH;
o [lonnepxuBaTh BbIPAOOTKY 3(PGEKTUBHBIX JIMYHBIX METOJAWK HCIOJIb30BaHUS
BHUMAHUS W T[aMATH, OOpaOOTKM M aHajliu3a CBEACHUN, KOHCHEKTUPOBAHUS U
HarjasAHOTO NpeACTaBieHUs MH(popMauuu (MOATOTOBKH IPE3EHTAIMil, B TOM 4YHCIIEe
MYJIbTUMEAUNHBIX );
e [loompsATe cTpeMieHHME K TNPUMEHEHUIO CBOETO IOTEHLMajga B  IIOUCKE
OpPUTHHATBHBIX UJeH, 0OHAPYKEHUH HECTAHIAPTHBIX PELICHUH, Pa3BUTHIO TBOPUECKUX
CIIOCOOHOCTEH.
e Pa3BuBaTh CMOCOOHOCTH pa0OOTHl MHIMBUAYaJbHO W B KOMAaHIaX pa3HOTO
KayeCTBEHHOI'O ¥ KOJIMYECTBEHHOI'O COCTaBa I'PYIIIbI;
e [IpuBMBaTH HAaBBIKM K aHAJINW3Y U CAMOAHAINU3Y NPU CO3JAHUU POOOTOTEXHUUECKHUX
CUCTEMA;
e CopeiicTBOBaTh CaMOPa3BUTHIO B (DOPMHUPOBAHMM YCHEIIHBIX JIMYHBIX CTpaTerui
KOMMYHHKAIIMM W PA3BUTHIO KOMIETEHIIMM TpPHU Y4YaCTHH YYEHUKOB B KOMaHIHOU
pabote
3. BocnumamenvHhvie 3a0auu.:
1 u 2 200 0byuenus:
e OopMHUpOBaTH MHTEPEC K MPAKTUYECKOMY MPUMEHEHHMIO 3HAHWM, YMEHUH H
HaBBIKOB B IIOBCEAHEBHOW KHU3HU U B JJaIbHEHUIIEM 00yUEHHH;
e [loowpsATe 1ENEYCTPEMIIEHHOCTh, yCEpJANE, HACTOMYMBOCTH, ONTHMM3M, BEpYy B
CBOM CHJIBL;
e CnocoOCTBOBaTh Pa3BUTHUIO CLIOCOOHOCTH KOHCTPYKTHUBHOM OLEHKH U CAMOOLIEHKH,
BBIPAaOOTKE KPUTEPUEB OLIEHOK M TOBEJAEHUYECKOTO0 OTHOIICHHS K JIMYHBIM M 4YyKUM
ycrexaM U HeyJadam;
e [lonTBepkaaTh BBICOKYIO IIEHHOCTh TaKUX CIOCOOHOCTEM M KadecTB, Kak
ASMOLIMOHAJIbHAS YPAaBHOBEIIEHHOCTh, PACCYIUTEIbHOCTD, SMIIATHS;
e [lonnepxuBaTh MpEACTABICHUE YYaUIUXCAd O 3HAYMMOCTH OOIIEYETOBEUECKUX
HPaBCTBEHHBIX LICHHOCTEN, JOOPOKEIATENIbHOCTH, COTPYITHUUECTBA;
e VYKpemisiTh CHOPTUBHBINA AyX, CHOCOOHOCTh COXPAHATh YBAXKEHUE K COMEPHUKAM U
IPE010JIeBaTh CTPECC BO BpeMsi 00YUEeHHs U COPEBHOBAHUM;
e [IpuBuBaTh KyJIbTypy OpraHu3alld paboyero Mecra, MpaBuia OOpaLEHUS CO
CJIOKHBIMU M OTIACHBIMU MHCTPYMEHTaMU;
e BocnutbiBaTh O€peXJIUBOCT W  CO3HATEIBHOE OTHOIIEHHWE K BBEPEHHBIM
MaTepUaAIbHBIM LIEHHOCTSIM.
COJAEPKAHUE IMPOI'PAMMBbI
YUYEBHBIN ILJTIAH 1 roga o6yuenus

Dopmbl
KosmuecTBo yacos arrecTauuu
Ne (KOHTpOJISA)
u/n Ha3Banmue pa3saesa, TemMbl
Bcero | Teopus | Ilpakruka
1. PA3JAEJI 1: POBOTHI (5SuyacoB) OpOoHTaJIBbHBIN
5 5 3 OIIpocC.
IIpakTnueckue
3a1aHus
2. PA3EJI 2. 8 4 4 ITpakTyeckue




POBOTOTEXHUKA 8uyacoB) 3aJlaHuA.
CamoolieHka
3. PA3JIEJI 3: ABTOMOBWJIA (6 [IpakTuueckue
4acoB) 3a/1aHUS.
CamoolieHKa
4, PA3JIEJI 4: POBOTHI U [IpakTnueckue
OKOJIOI'UA (4uaca) 3a/1aHUS.
CaMooI1eHKa
S. PA3JIEJI 5: POBOTHI 1 [IpakTnueckue
OMOIINHU (6uyacoB) 3aaHUs.
CamoolieHKa
6. PA3JIEJI 6: TIEPBBIE [IpakTuueckue
OTEYECTBEHHBIE POBOThI 3aJIaHuUsl.
(4daca) CamoolieHKa
7. PA3JAEJI 7: UMUTALINA [IpakTuueckue
54acoB) 3aJlaHusl.
CamoolieHKa
8. PA3JIEJI 8: 3BYKOBBIE TectupoBaHue
NMUTAIIMU (Syaca)
9. PA3JIEJI 9: KOCMUYECKHUE [IpakTrueckue
NCCIIEJJOBAHUS (4uaca) 3aJaHusl.
CaMoo11eHKa
10. | PA3JEJI 10: [TpakTuyeckue
MCKYCCTBEHHBIN 3a71aHHL.
NHTEJUIEKT (54aca)
11. | PASJAEJI 11: KOHIIEIIT- CamoornieHka
KAPBI (54aca)
12. | PASJEJI 12: MOTOPBI JJIA [IpakTHueckue
POBOTOB (3yaca) 3aJaHusl.
13. | PA3BJIEJI 13: CamoorieHka
KOMIIBIOTEPHOE
MO/JIEJIMPOBAHUE (34gaca)
14. | PASJAEJI 14: [IPABUJIbHBIE [TpakTueckue
MHOI'OYT'OJIbHUKMU (34gaca) 3alaHusl.
15. | PASJAEJI 15: ITPOITOPLMA [IpakTnueckue
(3uaca) 3aJJaHUsL.
16. | PA3AEJI 16: «BCE ECTh IIpakTHyecKue
UNCJIO» (2uaca) 3a1aHus
17. | PASAEJ 17: [TpakTuueckue
BCIIOMOI'ATEJIBHBIE 3a7aHusl.
AJITOPUTMEI (4gaca)
18. | PA3JEJI 18: «OPI"AHBI CamoorieHka
UYBCTB» POBOTA (4uaca)
19. | PA3JIEJI 19: BCE B MMPE I[IpakTuuecKkue
OTHOCUTEJIBHO (3uaca) 3a1aHuUs
20. | PA3JIEJI 20: [TpakTuyeckue
BE3OITACHOCTD 3aJlaHus

JIOPOXKHOT'O JIBMKEHUS (3




yaca)

21. | PABAEJI 21: DOTOMETPUA 4 1 3 [IpakTrueckue
(44aca) 3aaHUs

22. | PA3JIEJI 22: JATUHK 3 1 9 [TpakTuueckue
KACAHUS (2uaca) 3a1aHUs

23. | PA3JIEJI 23: [TPOEKTHI Maker 20 10 10 [TpakTuyeckue
(20 gacos) 3aJaHus

24. | PASJIEJI 24: 32 12 20 [IpakTnueckue
COPEBHOBAHUMA (32 4aca) 3aJlaHus

144

Conepxkanue y4eOHOro mjiaHa
PA3JEJI 1: POBOTHI (5 yacog)
Teopus (2uaca): Texuuka 6e3omacHoctu. CyTh TepMuHa po0OoT. PoboT-aHapoua, od1actu
npuMeHeHuss pobotoB. Kouctpykrop EV3, ero ocHOBHblE YacTM U HMX Ha3HA4YCHHE.
CrocoObl  MOJKIIOYEHUs JaTYMKOB, MOTOpPOB U Oyioka ympasieHus. [IpaBuna
MpOrpaMMUPOBaHUs poOOTOB. MOy IbHBIN MPUHITUIL Uit cOOpKuU CJIOKHBIX
ycrpoiictB.  KonBeiiepHast aBTomatu3upoBaHHasi cOopka. J[OCTOMHCTBA MpUMEHEHUs
MoAyJbHOTO TipuHIMIa. COBpeMEHHBIEC TPEANPUATHS U KyJIbTYpa MPOU3BOJICTBA.
IIpaxmuxa (3uaca): MccnenoBaTh OCHOBHBIC 3JeMEHTHI KoHCTpykTopa LEGO MIND
STORMS Education EV3 wu npaBuia MOAKIIOYCHUS OCHOBHBIX YacTed M 3JICMCHTOB
pobora.
PA3JIEJI 2: POBOTOTEXHUKA ( 8 gacoB)
Teopus(4u): lloHsiTue «poOOTOTEXHHMKa». Tpu 3akoHa (mMpaBwia) POOOTOTEXHUKH.
CoBpeMeHHasTpOOOTOTEXHUKA: MPON3BOJICTBO U MCIIOJIb30BaHNE POOOTOB.
[IporpammupoBanue, $3bIK MpoOrpaMMUpoOBaHus. BusyanbHOe mporpamMMupoBaHHE B
pobororexnuke. OcHOBHbIE KoMmaHAbl. KOHTEKCTHas crpaBka. BzaumopeiicTBue
mojb30BaTeNs ¢ podoroM. [JoctomHcTBO rpaduueckoro narepdeiica. Omuodku B padorte
Po6ota u ux ucnpasnenue. [lamsate podoTa.
Ilpakxmuxa (4uaca): WcclieOBaHUE CTPYKTYpbl OKHA MPOTPaMMBbI ISl YIPaBICHHUS |
MPOTrpaMMHUPOBAHUS POOOTA.
PA3/IEJI 3: ABTOMOBUJIU (6 uacos)
Teopus (2acau): CriocoObl moBopoTa podota. CxeMa u HaCTPOMKH TOBOPOTA.
Brruucnenre MUHUMATBHOTOPAIyca TIOBOPOTA TEJIEHKKH U aBTOMOOHIIS. 3HAKOMCTBO C
MOHATUAMHU «KOJIBIICBBIC aBTOTOHKWY, « ABTOIIPOOETY.
IIpaxmuxa(4uaca): BRINOJIHEHUE UCCIICIOBATEIBCKOTO TIPOCKTA.
PA3JIEJI 4: POBOTBI 1 DKOJIOT' U (44aca)
Teopusi (Lacu): TlonsiTHe 00 3KOJOTHYECKOM IPOOIIeMe, MOJICIUPOBAHUE  CUTYaIluu
0 PEIICHUIO IKOJIOTHIECKOMN MPOOIEMBI.
Ipaxmuxka (3uaca): pa3paboTka mpoeKTa I poOOTa 10 PEIICHUIO OHOM U3
AKOJIOTHYECKUX TIPOOIIEM.
PA3JIEJI 5: POBOTHI 1 SMOILNH(64acos)
Teopus(2u): Conmanbabie GyHKIIH podoTa. CriocoObl mepeaadu 3MOouid poOOTOM Ha
6a3e margopmel EV3. CyTh KOHKYpPEHTHOM pa3BeaKH, 1eNb €e padoThl. POGOTHI-camnepsl,
UX OCHOBHBIE (DyHKILIMH, YTIpaBiIeHHE pOOOTaMU-CanlepaMu
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Ilpaxmuxa (4uaca): co3naHue W TMPOBEpPKa PabOTOCIIOCOOHOCTH MPOTPaMMBbI JIJIs

po0oTa MO yCTaHOBKEKOHTAKTa C MPEICTaBUTENIEM BHE3EMHOM ITUBUIIU3AIINH.
PA3JIEJI 6: [IEPBbIE OTEYECTBEHHBIE POBOTDI (4 vaca)
Teopus (1uac): TlepBble poccuiickue poOOThI, KpaTKasi XapaKTEPUCTHKA POOOTOB.
Ipaxmuxa (3uaca): coznanue momyins «Pyka» W3 KOHCTPYKTOpa, OTIaIKa M MPOBEpPKa
paboTocrnoco6HOCTH pobOTA.
PA3JIEJ 7: UMUTALIUA (5 gacos).
Teopusi (2 uaca): PoOOTBI-TpeHAXEPHI, BUIBI POOOTOB — WUMHTATOPHI U CHMYIISTOPHI,
HAa3HAYCHUE W OCHOBHBIC BO3MOXXHOCTU. [lomstre anroputm. CBOMCTBa ajarOpPUTMOB.
OcobenHocTy MUHEHHOTO anroputMa. [ToHATHS «KOMaHAa», «UCHOJHUTEbY, «CUCTEMa
KOMaHJ| ucnojgHuTes». CBOMCTBA CUCTEMbI KOMaH| UCTIOTHUTEIS.
Ilpaxmuxa (3 uaca): TpPOBEJACHUE WCCICAOBAHHMS [0 BBIMOJHEHHBIM IPOCKTaM,
MOCTPOEHHBIM TI0 JMHEHHBIM alrOpuTMaM; HUCIbITaHusi podora «Pyka» u «Pobora-
camnepay.
PA3JEJI 8: 3BYKOBBIE UMUTAILNU (5 vacos).
Teopus (1 uac): TToHATHS «3BYKOBOU PEAAKTOP», KKOHBEPTEPY.
IIpaxmuxa (4 uaca): npakTndyeckas paboTa B 3ByKOBOM PEIaKTOPE.
PA3JIEJI 9: KOCMUYECKUNE NCCIIEJJOBAHUS (4 gaca).
Teopus (1 wuac): KocmonaBtuka. WccnemoBanus Jlynel. Ilenm wucciienoBaHwms,
KOCMHYECKHE TMPOTPaMMBbI pa3HbIX CTpaH. Camble HW3BECTHBIC COBPEMEHHBIE POOOTHI B
KOCMOCE.
IlepBerit koHCTpYKTOp DBM BOCM-1.
IIpaxmuxa (3 uaca): BHIIOIIHEHUE TIPOSKTOB 10 MaTepraiaM y4yeOHHKA.
PA3JIEJI 10: UCKYCCTBEHHBIN MHTEJIJIEKT (5 uacos).
Teopusi (2 uaca ): VIcKycCTBeHHBIN UHTE/UIEKT. AnaH ThIOPHHT, €ro paboThl B 001acTH
HCKYCCTBEHHOTO WHTEJICKTA. WNuTennexTyanbHbIe pOOOTHI, TTOKOJICHUS
MHTEJUICKTYaJIbHBIX pOOOTOB. BO3MOKHOCTH CITpaBOYHBIX CUCTEM B HHTEPHETE.
LEGO MINDSTORMS Education EV3. UuTepdeiic cripaBoYHO# CHCTEMBI.
IIpaxmuxa (3uaca): BBIMOJIHEHUE TPOSKTOB MO MaTepHaliaM yueOHHKa.
PA3JIEJI 11: KOHIIEIIT-KAPHI (54aca).
Teopus (1uac): Tlonsatue 06 snekTpomobmie. KoHnenT-kapbl, MX Ha3HaYCHHE.
IIpaxmuxa (4uaca): BBINIOJTHEHUE UCCIICAOBATEIILCKOTO MMPOCKTA.
PA3JIEJI 12: MOTOPHI JIJIS1 POBOTOB (3uaca).
Teopusi (luac): TloHsTHe O CepBOMOTOpax M TaxoMeTpax. Ha3HaueHHWe, OCHOBHbBIC
¢bynkaun. CocraBcepBonpuBoja. [IpuHITUIIBI pabOTH TaXOMETpa.
Ipaxmuxa(24): BBIMOJHEHNE SKCIICPUMEHTOB, UCIIOJIB3Ys CBEACHHS K maparpady.
PA3JIEJI 13: KOMITIBIOTEPHOE MOJIEJIMPOBAHUE (3uaca).
Teopus (1uac): Mopens. MozaenupoBaHre: OCHOBHBIE dTaIlbl MOJCIUPOBAHUS, LIETH
co3nanust moaenei. [lousarue o 3D MogenrpoBanny ¥ MTPOTOTUITUPOBAHUH.
Ipaxmuxka (2uaca): ocBoenune Bo3amoxkHocteit mporpammel LEGO Digital Designer
PA3JIEJI 14: TIPABUJIBHBIE MHOI'OYT'OJIBHUKMU (34aca)
Teopus (1uac): TlepBble poccuiickue poOOTHI, KpaTKas XapaKTepUCTHKA POOOTOB.
[IpaBUNBHBIIT MHOTOYTOJIBHUK, €r0 OCOOCHHOCTH, MpPHU3HAKH, NpuMeHeHue. [lpumepsi
NpaBUJIbHBIX MHOTOYTOJIbBHUKOB B mipupoje. [Ipoext «KBaapary.
Ilpakxmuxa (2uaca): «KBaapat» - JABWKEHHE poOOTa TO KBaapaTy. AJITOPUTM,
nporpamma, cOopka,ucrbITaHue.
PA3EJI 15: ITTPOITOPLIUSA (3uaca).



Teopusi (luac): Vicnionbp30BaHKUE METO1a MIPOTIOPIIUH [Tl OTIPEIICIICHUS U 3aJJaHKs yTiia
OoBOpOTa podoTa.

IIpaxmuxa (2uac): BeinonHEeHUE MpoekTa «[I4emoBoy, MpoBeIeHUE SKCIICPUMEHTA 10
3aJlaHuI0 U3Yy4yeOHUKA.

PA3JIEJI 16: «BCE ECTb UHUCJIO» (2uaca).

Teopus (1uac): Buapl HUKIOB 11 poOoTa. UTo Takoe «uTepaius» U «yCIOBUE BBIX0JIA U3
uukiay. Hymeposnorus, ee cyTh 1 0COOEHHOCTH.

Ilpaxmuxa (1vac): BRINOJHEHHUE MTPOCKTA.

PA3JIEJI 17: BCTIOMOTI' ATEJIBHBIE AJITOPUTMBbI (4uaca).

Teopus (1uac): BcnoMorarenpHble anroput™Mbl. CIOCOOBI CO3JIaHUS

BCIIOMOTATENbHBIX aJIrOpUTMOB. [IpuMepsl mporpamMm co BCIIOMOTaTeIbHBIMU
aNropuTMamHu.

IIpaxmuxa (3uaca): BBITIOTHEHUE MTPOCKTA.

PA3JEJI 18: «OPTAHBI YYBCTB» POBOTA (4uaca).

Teopus (1uac):

CriocoObl O3HAHUS MUPA YEJIOBEKOM: OIIYIIIEHUE, BOCIIPUSTUE, IPEJCTABICHUE.

Po6oT — Mojienp yenoBeka. DIeKTPOHHBIE TaTYUKH — CIIOCOOBI TTOIy4eHUsT HH(MOpMAIUH.
JlaTunk-ceHcop, naT4MK 3Byka. Hactpoiika narunkoB. Buszyanusanuu 3Byka. PeHepuHr.
Ilpakmuxa (3uac). COCTaBJICHHWE NPOTPaMMbI JIi poOOTOB, aHAM3 W IPOBEpPKa c¢
paboToCOCOOHOCTH. BBITIOIHEHHE TPOEKTOB.

PA3JIEJI 19: BCE B MUPE OTHOCUTEJIBHO (3uaca).

Teopus (luac). W3mepeHue 3ByKa, wucclefoBanus Ajekcanapa bemna. Emuauis
n3MepeHus 3Byka. KoHkaTeHalusi, BBIBOJ, CHUMBOJIOB Ha JKpaHe, al(aBuUT, KOTOPHIH
MOET BOCIPOU3BECTUPOOOT. bilok KOHKaTeHAIHsI.

IIpaxmuxa (2uaca): BBITIOJTHEHUE MPOEKTA, aHAIM3 U MPOBEPKa Ha PaOOTOCITIOCOOHOCTb.
PA3EJI 20: BE3OITACHOCTH JOPOXHOI'O IBUXXEHUA (3 vaca).

Teopusi (luac): be3omacHOCTH AOPOXKHOTO JABMWKeHHs. HasHaueHue martyWka IBETa U
APKOCTH, TPH peXUMa JaTyuka, HacTpohka pexumoB. [loTpeburenbckue CBOMCTBA
aBTOMOOWJIS, T/I€ OHU MPOSIBISIOTCS. Y CIIOBHBIN BBIOOD, peanu3aiiys yCIOBHOTO BBIOOpA C
MOMOIIBI0 AJTOPUTMa BETBIICHMs. BiIoKk mepekitodarenb, ero oco0eHHocTH. OCHOBHBIE
HacTpoiiku 0s10ka [lepekitouarens.

Ipaxmuxa(24): BBIMOJTHEHUE IPOEKTA, aHAJU3 M ITPOBEPKa Ha pabOTOCIIOCOOHOCTb.
PA3AEJI 21: DOTOMETPUS (4uaca).

Teopuss  (luac). SlpkocTb  cBeTa, CAMHHUIBI  HM3MEPEHHS  SIPKOCTH  CBETa.
OpueHTUPOBOYHASI OCBEIICHHOCTHOT/ICIbHBIX OOBEKTOB.

Ipaxmuxa (3uaca): BLINOJHEHNE POCSKTA, aHAJIU3 M ITPOBEPKa Ha pab0TOCIIOCOOHOCTb.
PA3JIEJI 22: TATUYMK KACAHUA (2yaca).

Teopuss (luac): Jatumkm kacanms. Kak paboraer gaTumk Kacanus. HasHauenue u
CIIOCOOBI UXHUCTIOTH30BAHMUSI.

Ipaxmuxka (3uaca): BRINOIHEHNE MPOEKTA, aHAIM3 U MPOBEPKaA Ha PaOOTOCITIOCOOHOCTb.
PA3JIEJI 23: I[TPOEKTHI Maker (24 gaca).

Teopuss (12uacoe). IlpowrpeiBareib. YCTPOHCTBO 0Oe€30macHOCTH. MapHOHETKA.
Hacronbnas urpa. PucoBansnas mammna. Hocumeie yctporcTsa.

Ipaxmuxa (12 uacos): pazpaboTka HopMaIbHOW MOJIEIH YCTPOHCTBA, CO3IAI0OMIETO PUTM.
3anonHenue padovero O6nanka. Peanuzarus moaenu.

PA3JIEJI 24: COPEBHOBAHUA (32 yaca).
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Teopusi (12uacos): Iatuuku kacanus. Kak paGortaer nmatumk kacanus. Ha3znauenue u
CIIOCOOBI UXHUCTIOIb30BAHMUS.
IIpaxmuxa (20uacog): BRIIOJHEHNE MPOCKTA, aHAIM3 U MPOBEPKa Ha pabOTOCIIOCOOHOCTb.

YUYEBHBIN I'PA®UK (2 roa 06yuenusi, COpeBHOBAHMS)

Ne KosmmmyecTBo yacos DopMbI
n/n Ha3Banue pa3znena, TeMbl Beero Teopus Mpaxtuka aTrecTanuu
(KOHTPOJIsT)
1. PA3JIEJI 1: CUCTEMBI @pOHTAIBHBIN
ITEPEBOJIA (4uaca) orpoc.
4 1 3
IIpakTHueckue
3a/laHus
2. PA3JIEJ 2: KOAMPOBAHUE [IpakTuueckue
(6uacoB) 6 1 5 3aaHMs.
CaMoolieHKa
3. PA3JEJI 3: MUP B IIBETE [TpakTuueckue
(4gaca) 4 1 3 3a/IaHusl.
CaMooI1ieHKa
4. PA3JEJI 4: MUP 3BYKA (4uaca) [IpakTnueckue
4 1 3 3aaHus.
CaMmoolieHKa
5. PA3JIEJI 5: POBOThHI B [IpakTuueckue
JIECOITIOJIOCE (44aca) 4 1 3 3a/IaHusl.
CamooneHka
6. PA3JIEJI 6: YUCJIO «I11» [TpakTuueckue
(5uacoB) 5 1 4 3aJIaHMsl.
CaMoolieHKa
7. PA3EJI 7: UBMEPAEM [IpakTnueckue
PACCTOSHMUE (44aca) 4 1 3 3aJIaHHsL.
CamMoolnieHKa
8. PA3JIEJI 8: BPEMJI (4uaca) 4 1 3 TectupoBanue
9. PA3EJ 9: CUCTEMA [IpakTuueckue
CIIOPTHUBHOI'O 4 1 3 3aJaHus.
XPOHOMETPAXA (44aca) CaMoolieHKa
10. | PA3AEJI 10: CKOPOCTbH 6 1 5 [IpakTuueckue
(6uacoB) 3aIaHMsl.
11. PA3AEJI 11: I'JIE YEPITATH 7 5 5 CaMooI1ieHKa
BJIOXHOBEHMUE (74acoB)
12. | PA3AEJI 12: 6 1 5 IIpakTnueckue
N30BPETATEJIbCTBO (64acoB) 3aJTaHMs.
13. PA3EJI 13: CUCTEMA CaMooI1ieHka
[HOJCUYETA ITOCETUTEJIEN 6 1 5
(6uacos)
14. | PASAEJI 14: TIAPKOBKA B 7 1 5 [TpakTdeckue
I"OPOJIE (74acoB) 3a/laHusl.
15. | PA3JAEJI 15: CJIOXXHBIE 7 1 5 IIpakTnueckue
[TPOEKTHI (74acoB) 3a/IaHMUSL.
16. | PASAEJ 16: I[TPOEKTHI, [IpakTnueckue
ITPOEKTEI, 6 1 5 3aaHus
ITPOEKTHI...(64yacoB).
17. | PABJEJI 17: IPOTPAMMHBIM 6 1 5 [IpakTuueckue
IMTPOJIYKT (64acoB) 3a/1aHusl.
18. | PA3AEJI 18: MEXAHUYECKUE 6 1 5 CamoolieHka
ITEPEJIAYU (64acoB)
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19. | PA3AEJI 19: UMITPOBU3ALIMA 5 1 4 [MpakTryeckue
(54acoB) 3aIaHUS

20. | PASBJAEJ 20: [IEPCOHAJIBHBIE 4 1 3 [TpakTuueckue
CETMU (4uaca). 3a7aHus

21. | PABJAEJI 21: PYUHOE 5 1 5 [TpakTuueckue
VIIPABJIEHUE (64acos). 3aJIaHKS

22. | PA3JIEJI 22: [IpakTuueckue
[MTPOMBIIIJIIEHHBIE POBOTbI 6 1 5 3aJaHHs
(64acoB)

23. | PABJAEJI 23: [TpakTnueckue
ABTOMATUYECKU 6 1 5 3a1aHus
TPAHCIIOPT (64acoB)

24. | PA3JIEJI 24: [IpakTuueckue
ABTOMATHUYECKOE 6 1 5 3aJaHus
YITPABJIEHUE (64acoB)

25. | PA3JIEJI 25: 3AKOHbI 8 2 5 [IpakTuueckue
PEI'YJIMPOBAHWS (8gacoB) 3a/1aHNs

26. | PA3JIEJI 26: [TIPOOECCUSA — 7 2 5 [IpakTuueckue
NHXXEHEP (94acoB) 3aJaHusd

217. 144 29 115

Copepxanue y4e0HOro 1jiaHa
PA3JIEJI 1: CUCTEMBI TTEPEBO/IA (4uaca).
Teopus (luac): S13piku Mupa. Kpatkue cBeieHUsI O pa3rOBOPHBIX SI3BIKAX.
S3b1K OOIIEHHST B KOMIBIOTEPHBIX ceTsAX. KoMIbIOTEpHBIC NMEPEBOIUNKH, HA3HAUYCHUE,
BO3MOXHOCTH. Bunbl nepeBoiunkoB. Kpatkue cBeieHus 0 TEXHHUECKOM IMEPEBOJIC.
Ilpaxmuxa (3uaca): BBITIOJIHEHWE NPOCKTA, aHAJIM3 W NpPOBEpKa Ha
PaboTOCTIOCOOHOCT.
PA3JIEJI 2: KOJJUPOBAHMUE (64acog).
Teopus (luac): TloHsaTus: «KOI» U «KoAupoBaHUe». JlekonupoBanue. A30yka Mops3e.
[Ipunuunel kogupoBanuss B a30yke Mopze. Cucrema rpadoB B KOJWPOBAHUMU.
BrimmonHeHMEe KOIUPOBaHUS C TTOMOIIBIO CHCTEMBITPagOB.
Ilpakmuxa  (Suacos):  BBINOJHEHWE  TPOCKTA, AaHAIU3 W  IPOBEpKa  Ha
paboTOCTIOCOOHOCT.
PA3JIEJI 3: MUP B IIBETE (4uaca).
Teopus (luac): 11Bet. 3HaueHue 1BETA B KU3HU YeiIoBeKa. PeskuMbl pabOTHI JaTYHMKOB:
SAPKOCTb U SIPKOCTh OTPaKeHHOTO IBeTa. OmpeneneHue 1Bera poOOTOM. EnuHMIIBI
n3Mepenust spkoctu. [IpuHIunB paboThl CBETOANO/IA.
Ipaxmuxa (3uaca): BHIMOJIHEHUE UCCIICAOBATEILCKOTO MPOEKTA.
PA3JAEJI 4: MUP 3BYKA (4uaca).
Teopusi (1uac): 3Byk. PacmpocTtpaHeHre 3BYKOBBIX BOJH B Bo3ayxe. Kak uenoBek
ciapluT 3BYK. [IpuHimun pabGoTel TpoMkoroBoputens. Hasznauenuwe nuddyzopa.
Yactora koneOaHMs — XapaKTepUCTHKA 3ByKa. EJIWHUIIBI W3MEPEHHS] YacTOTHI
KojcOaHni 3ByKa. BuIbl 3BYKOB B 3aBHCHMOCTH OT 4YacTOTHI. bJok «3Byk», €ro
0COOEHHOCTH U HACTPOMKA.
IIpaxmuxa (3uaca): BBINOJIHEHUE UCCIICAOBATEIILCKOTO MPOCKTA.
PA3EJI 5: POBOThI B JIECOITOJIOCE (4uyaca).

Teopus (luac): 3amuTHbBIE JIECHBIE HACaXJICHUS. Buibl KOHCTpyKLMiA
JIECOTOJIOCHL. HasnauennesamutHoi sieconosiockl. PaboTta po60oTOB 10 3amuTe
jeca.

IIpaxmuxa (3uaca): BBIIOJHEHUE UCCIIEAOBATEIILCKOTO MMPOCKTA.




PA3AEJI 6: YACJIO «I1N» (54aca).

Teopusi (1uac): OKpY)HOCTh, paguyc, tuamerp. CriocoObl BHIYHCICHUN.

Uucno «IIm», ucropuueckue cBeAeHUs, BBIYUCIeHUN yncia «[1m».

Ipaxmuxa(44): BBIOJIHEHNE IPOEKTA, aHAIU3 U IIPOBEPKA Ha pabOTOCIIOCOOHOCTD.
PA3AEJ 7: USMEPAEM PACCTOSAHUE (4uaca).

Teopusi (Iuac): TloHsTHE O KypBHUMETpPE W OJIOMETpE, HAa3HAYCHHE, BO3MOXKHOCTH.
Buner ogomerpoB: nudpoBoii U aHamoOroBbid. OTIMYUS Pa3HBIX BUAOB OJIOMETPOB.
MaremaTtuyeckas Mmoaens ogoMerpa. Iloctpoenne maTreMaTn4eckon MOAEIH.
[TocTpoenune monenu KypsumeTrpa. CBEIEHUS O CEPBOMOTOPE U 3y0UaTOM KOJIECE.
IIpaxmuxa(34): BRIOJHEHNE HCCIIEIOBATEIHCKOTO TIPOCKTA.

PA3EJI 8: BPEMSI (4uaca).

Teopusi (1uac). Bpems. Mcropuueckue cBeieHHs 00 M3MEPEHHHM BpeMeHH. EaMHMIIbI
u3Mepenust BpeMeHu. OcobeHHoctu Onoka TaiimMep Ui M3MEpPEHHsS] BpPEMEHH.
[Iporpamma Taiimep.

Ilpaxmuxa(34): BbIMOAHEHUE NpoekTa «CeKyHIOMEphbl», MPOBEIACHUE SKCIIEPUMEHTA
0 3a/1aHUI0 U3y4eOHHKA.

PA3JIEJI 9: CUCTEMA CIIOPTMBHOI'O XPOHOMETPAXA (4uaca).

Teopus (luac): Taitmep. [IpuHIMTIBI paOOTHI ¥ STUHUIIEI U3MEPECHUS B TaliMeEpe.
IIpaxmuxa (3uaca): caMOCTOSTENFHOE KOHCTPYMPOBAHWE OJOKOB JUISl BBIIEICHUS
MUHYT, CEKYHI, MUJUIUCEKYH/I; TPOBEACHUE UCTIBITAHUM.

PA3EJI 10: CKOPOCTbD (64acos).

Teopus (1uac): CxopocThb. EqMHHIIEI H3MEPEHUS CKOPOCTH.

Bunbl nBmxenus. PaBHomepHoe 1 HepaBHOMEpHOE ABrxkeHUuEe. OCOOEHHOCTH.
IIpaxkmuxa (Suacoes): BBINIOJIHEHHE UCCIIEA0BATEIBCKOTO MTPOCKTA.

PA3JIEJI 11: TIE YEPIIATH BJJOXHOBEHMUE (74acoB)

Teopusi (2uaca): buonmka. Ilpenmer wusyuenusi. IlpuMeHeHuWe 3HaHWN OWOHUKH.
Xapaktepuctuka yacted Ouonuku. Hcmonp3oBaHue 3HAHUW W3 OMOJIIOTHM B
TEXHUYECKUX cucreMax. [latuuk yiapTpasByka. [Ipunimn paboTel JaTYUK yIBTPa3BYyKa.
[TpunIuIE pabOTH JaTBLHOMEDA.

IIpaxmuxa (5uacos): BBHINOIHEHUE HCCICIOBATEIBCKUX IPOCKTOB;  CO3/IaHUC
MPOTOTUIIA OXPAHHOMCUCTEMBI 1O 33JaHUSM yUYEeOHUKA.

PA3JIEJI 12: UBOBPETATEJILCTBO (6uacos).

Teopusi (1uac): cTopust MOSBICHUS AJIEKTPOMY3BIKAIBHBIX HHCTPYMEHTOB.
TepmenBokc. I[IpuHIKNIBIPAOOTHI ANEKTPOMY3bIKAbHBIX UHCTPYMEHTOB.
«M300perarenby — KTo 3T0? XapaKTepuCTUKA HAMPABICHUS «YMHBIN JOM.

Ipaxmuxa (Suacos): BHIOJIHEHNE TPOCKTA « Y MHBIH JOMY», TI0 TIporpamme «Y X0,
racuTe CBET», aHAIM3U MTPOBEPKa Ha padOTOCTIOCOOHOCTb.

PA3JEJI 13: CUCTEMA ITIOJJCUYETA ITOCETUTEJIEM (64acos).

Teopusi (luac): Cucrema mojcyeTa IOCETHTEICH, I YEero OHa HCIOJIb3yeTCs.
Haznauenne u  ocobGennoctun  Omoka Ilepemennas. Tumbl  THEpeMEHHBIX.
Xapakrtepuctuka pasabix Tunos. Hactpoiiku 6:10ka [lepemennast.

Ilpakmuxa  (Suacos):  BBINONHEHHWE  MPOEKTa, AaHaIW3 M  TpPOBEpKa  Ha
PaboTOCTIOCOOHOCT.

PA3JIEJI 14: IIAPKOBKA B I'OPO/IE (74acoB).

Teopusi (1uac): TloHsTHE O TUIOTHOCTH aBTOMOOMJIBHOTO TIapKa. AHAIU3 TaHHBIX 10
IUIOTHOCTH aBTOMOOMIIbHOTO Nlapka B Poccuu. [1po0iaembl mapkoBOK B OOIBIIMX
ropogax. Onucanue MoJieser MapKoBOK.
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[Tonartue 06 onmrtumuzanuu Ha npumepe npoekra «llapkoBka». Pexomenmanuu mo
ontumuzanuu nporpamMmel  «llapkoBka». Bunael ommOOK, BO3HHKAIOMIUX MPU
UCTIBITAHUSAX POOOTOB.

IIpakmuxa  (6uacos):  BBIONHEHHE TPOEKTa, aHaIWM3 ©  TPOBEpKa Ha
paboTOCIIOCOOHOCTD; JOMOJIHEHNE CIHCKAa OIMOOK M MpoOjeM, BO3HHUKAIOUIUX B
MPOLIECCEe UCTIBITAaHUI POOOTOB.

PA3EJI 15: CJIOXHBIE ITPOEKTHI (749acos).

Teopus (luac): O0mmMe peKOMEHJAIMY U TIPaBHIIa paOOTHI HAJl CIIOKHBIM IIPOSKTOM.
IIpaxmuxa (6uacog): BeIONHEHNE TIPoeKkTa «CHCTEMA Ta3 — TOPMO3» B COOTBETCTBUU
C PEKOMEH/IANMSAMHU, TPOBEICHUE WCCICAOBAHUA C IENBI0 YIYYIICHHUS IPOCKTa,
KOPPEKTHPOBKA U MIPOBEPKa HA pabOTOCIIOCOOHOCTb.

PA3JIEJI 16: [TIPOEKTHIL, ITPOEKTHI, [TPOEKTHI...(64acos).

Teopust (2uaca): CyTh MOHSITUS KIIPOCKT», CMBICI IMPOEKTa U TPOCKTUPOBAHUSI.
Onwucanue 3TanoBBBITOIHEHHS IPOEKTA — OT UJIEH JI0 MIEPCIIEKTUB PA3BUTHS IPOCKTA.
IIpaxmuxka (44): BBIIIOIHEHHE TIPOCKTA, aHATIN3 U IPOBEPKA Ha pabOTOCIIOCOOHOCTb.

OdopmiieHnenpoekTa. 5
PA3JIEJI 17: [TIPOTPAMMHBIU [TPOJIYKT (64acos)
Teopus (luac): llporpamma  © MPOTPaMMHBIM  NpPOAYKT.  Otinuuns

MPOTpaMMbl OT IPOrpaMMHOTOTIPoIyKTa. [lepemMeHHas «CYeTYnK», €e 0COOCHHOCTH.
biok «CpaBHeHue», 0COOEHHOCTH 0JIOKA U HACTPOUKH.

IIpaxmuxa (Suacos): BHIOJHEHUE TPAKTHISCKON paOOTHI.

PA3JIEJI 18: MEXAHUYECKUE TTEPEJIAYU (6uaca)

Teopus (1uac): Mexanudeckas repenada. MrHOBeHHast CKOpOocTh. Kak ee HalTH.
IIpaxmuxa (Suacos): BBIMOTHEHUE UCCIIEA0BATEILCKOTO MPOEKTA, aHAIN3 U IIPOBEPKa
Ha pabOTOCTIOCOOHOCTb.

PA3EJI 19: UMITPOBU3ALIUS (54acos).

Teopus (1uac): CyTh OHIATHS «UMIpOBHU3aIHs». [IporpaMMubiii 6510k «CiydaitHoe
3HaueHue». Haznauenue u pynkium 6moka. Hactpoiiku6ioxa.

Ipaxmuxa (3uaca): BBIMOJIHEHUE UCCIICAOBATEILCKOTO MMPOSKTA.

PA3JIEJI 20: IIEPCOHAJIBHBIE CETU (4uaca).

Teopus (1uac): Tlepconanpabie ceTi. OCOOCHHOCTH MEPCOHANBHBIX ceTeld. HaznaueHnue
1 BO3MOHOCTU. [ lepcoHanbHas ceTb.

Ipaxmuxa (3uaca): BLINOJHEHNE POCSKTA, aHAJIU3 M ITPOBEPKa Ha pab0TOCIIOCOOHOCTb.
PA3JIEJI 21: PYUHOE VYIIPABJIEHUE (64acoB).

Teopuss (luac): OCHOBHBIE TIOHATHS O CHCTEMax yIpaBicHUsA. Buabl cuctem
yrpaBJIcHHUs. 3aMKHYTasl 1 Pa30MKHYTasl. XapaKTepHUCTHUKA TPYIIT CHCTEM YIIPaBIICHUS.
IIpakmuxa  (Suacos): BBITIOJIHEHWE  TPAKTUYECKOW  paboTHI. [TpoBepka
PaboTOCTIOCOOHOCTH CHCTEMBI MYCOBEPIIICHCTBOBAHUE MTPOCKTA.

PA3AEJI 22: [IPOMBIIIJIEHHBIE POBOTHI (6uacos).

Teopus (1uac): TlpombinuieHHble poOOTHL. KpaTkast XapakTepUCTHKA MPOMBIIIICHHBIX
po6otoB. KommeHnTtapuu Kk mpoekTy. [IpuHIHMI OTCleXuBaHUS TPAHUIBI YEPHOU
MOJIOCKHI 1 Oestoro moss. JlaTuuk nBeTa B pexxumMe SIpKocTh OTPaKEHHOTO CBETA.
Ilpakxmuxa  (S5uacoe):  BBINOJHEHWE  MPOEKTa, aHaIM3 M  TPOBEpKa  Ha
PaboTOCTIOCOOHOCT.

PA3JIEJI 23: ABTOMATHUYECKUI TPAHCIIOPT (6u4acos).

Teopusi (luac): 3HAKOMCTBO € MNOHATUSIMU:  «TPAHCHOPT», «aBTOMAaTUYECKHUM
TPAHCHIOPT» U «IEPCOHAIbHBIA  aBTOMATHYECKUMH  TpaHcropt».  Ha3HaueHue
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NEPCOHANLHBIX aBTOMaTH4YeCKUX cucteM. IHBepcHsi u nHBepcUs 1BETOB. CBSA3b MEXIY
MOIIIHOCTBIO MOTOPA U SIPKOCTHIO OTPAKEHHOTO CBETA.

Ipaxmuxa(54): BeINOJIHEHUE TPOEKTA, AaHAIU3 U POBEPKA Ha pabOTOCIIOCOOHOCTD.
PA3JIEJI 24: ABTOMATHUYECKOE VIIPABJIEHUE (6u4aca)

Teopusi (Iuac): OCHOBHBIE CBEICHHS O TEOPHH ABTOMATHYECKOTO YIIPABJICHUSI.
3HaKOMCTBO C OCHOBHBIMHM TOHATUSAMHU. Vcmonp3oBaHMe uHIEH aBTOMAaTHYECKOTO
yIpaBIeHUSI.

IIpaxmuxa (3uaca): BBINIOJHEHUE WCCIEIOBATEILCKOTO TIPOCKTa, IPOBEpPKa Ha
paboTOCIOCOOHOCTh MOTIAAKA.

PA3JIEJI 25: 3AKOHbBI PEI'YJIMPOBAHUS (8yacoB)

Teopusi (2uaca): OCHOBHBIC CBEICHHS O NPOMNOPIHUOHATLHOM U HHTEIPATBHOM
3aKoHax. MaTemaTudeckas MoJielb, ONMUCHIBAIONAsl 3aBUCUMOCTb. CMBICT OCHOBHBIX
nonatuidl. Cytb guddepeHIHaTbHOr0 3aKOoHAa peryiupoBaHus. MaremaTuueckast
MoJzienb AuddepeHuuanbHoro peryiastopa. OcoOEHHOCTH pa3HbIX BUIOB JIMHEWHBIX
pPEryJIATOpPOB:  MPONOPLUMOHAIBHBIM, HHTErpaibHbll U AudPepeHIuanbHbIi.
Henuneiinbie perynstopsl. Oco6eHHOCTH M oTiinuusi. HazHaueHne  HeIMHEMHbIX
perynaropoB.  KyOuueckume — perynsaropbl.  HazHauenne ¥ 0OCOOEHHOCTH
MPONOPUUOHAIBHO-UHTETpaANIbHOT O perynstopa. Hacrpoiikal I I-perynsaropa.
IIpaxmuxa(6uacos): BHIIOJHEHUE UCCIIEAOBATEILCKUX MMPOEKTOB, OTIA/IKA, MPOBEPKA
paboTrocnocoOHOCTH, 0(OPMIIEHHE.

PA3JIEJI 26: ITPO®ECCUSA — MHXEHEP (9uacoB)

Teopus (2uaca): VUmxkenep — npodeccuss TBopueckas. CMbICT TpodecCuu HHKEHEpa,
0co0eHHOCTH. CMBICT MOHATUN <«JIaHHBIEY, «MH(POPMALMI» U «3HAHUSD), OTIUYUS U
ocobennoctu.[TonBenenue uroros. IIpeseHTanus ayymnx NpoeKTOB.

IIpakmuxka (Tuacog): BHITIOIHEHHE HCCIICAOBATEIBCKUX POCKTOB, OTIIA/IKA, TPOBEPKA
paboToCIIOCOOHOCTH, 0(OPMIICHHE.

INJIAHUPYEMBIE PE3YJIBTATHBI
1-ro roga ooy4eHus
IIpeamMeTHbIe pe3yabTaThI.
e Bynyt uMeTth npeacTaBieHUE O POJIU U 3HAUEHUH POOOTOTEXHUKHU B KU3HH;
o [loiiMyT cCMBICT TPHUHIIMIIOB TOCTPOCHHUS POOOTOTEXHUYECKUX CHUCTEM U
CMOTYTOOBSICHSITh UX 3HAUCHHUE;
e OBNaneOT OCHOBHBIMU TepMHHAMH poOoToTexHUKH (cMm. [lpunoxenue 4
I'moccapuii) 1 CMOTYT HMCHOJIB30BaTh MX MPH MPOECKTUPOBAHUU U KOHCTPYHPOBAHUU
POOOTOTEXHUYECKUX CUCTEM;
e OCBOAT OCHOBHbIE MPUHILMIBI 3Talbl pPa3pabOTKM MPOEKTOB M  CMOTYT
CaMOCTOSITENIbHO W/WJIH C MOMOIIbIO YYUTENS CO3AaBaTh MIPOEKTHI;
e OCBOST NMPUHLMUIBI pabOTHI MEXaHUUYECKUX Y3JI0B M CMOTYT MOHSATh Ha3HAUYCHHUE U
MPUHITUIIBI pA0OTHI JATYUKOB PA3IMYHOTO THUIIA;
MeTanpeaMeTHbIe pe3yJbTAThI.
eHaiiTu npakTHyeckoe MPUMEHEHUE U CBSI3b TCOPETHUUECKUX 3HAHUH, MOJTYyUYCHHBIX B
paMKax IIKOJIbHOU NPOrpamMMBbl;



e [lonyunTh NPAKTUUECKNE HABBIKY IIJIAHUPOBAHUS CBOEN KPATKOCPOYHOHN U
JIOJATOCPOYHOU JIESITENBHOCTH;

JIn4YHOCTHBIE pe3yabTaThl.

e [losyunTh COLMANBHBIA ONBIT YYAaCTHS B MHAWBUAYAJIbHBIX M KOMaHIHBIX
COCTSI3aHUSX;

e HaiiTu cBOM MeTOJBl M BOCTPEOOBAHHBIE HABBIKM JUIsI NPOAYKTHBHOI'O Yy4acTHs B
KOMaHAHOU padoTe;

e VOemuThCs B IEHHOCTH B3aMMOBBIPYYKH, TMOJAEpPKaHUA T00pOKeIaTeaTbHON
00CTAaHOBKHB KOJIJICKTHBE;

2-10 roja o0y4eHusl.

IIpeamMeTHbIe pe3yabTaThl.

eCMOTryT BBINOJHUTh AJTOPUTMUYECKOE ONMUCAHUE JCHUCTBUUA TNPUMEHUTEITBHO K
peliaeMbIM 3aa4am;

e CMOTYT HCTIOJB30BAaTh BU3YAbHBIN  SI3BIK  JUJIT ~ TPOTPAMMHPOBAHHSI  MPOCTHIX
POOOTOTEXHUYECKUX CUCTEM;

eCMOTYT OTJIAXKHBATh CO3JAHHBIX POOOTOB CaMOCTOSATEIHLHO W/HWIW C TOMOIIBIO
YUUTETIS.

MeTtanpeameTHblie pe3yJbTaThl.

e BripaboTtath cTUIb pabOTHI C OpUEHTALMEN Ha JOCTHXKEHHUE 3aIUTaHUPOBAHHBIX
pE3yNbTATOB,

e lcmonp30BaTh TBOpPYECKWE HABBIKM W JI((PEKTUBHBIC TMPUEMBI IS PEIICHUS
MPOCTHIX TEXHUYECKUX 3a/1a4;

e lcronp30BaTh Ha TPAKTHKE 3HAHUS 00 YCTPOMCTBAX MEXaHW3MOB H YMEHHUE
COCTaBJISIThAJITOPUTMBI PEIICHUS PA3IUYHbIX 33/1a4;

e lcronb30BaTh MOJYyYEHHBIE HAaBBIKM PabOTHI Pa3IUYHBIM HMHCTPYMEHTOM B Y4eOHOMU
WIIOBCEIHEBHOM JKU3HMU.

JInuHOCTHBIE pe3yabTaThl.

e HayunThcs MCTIONB30BaTh HABBIKM KPUTHICCKOTO MBIIIJICHHUS B ITpoOIiecce padoTa Hal
MIPOCKTOM, OTJIAJIKH | ITyOJIMYHOM TPEICTABIICHUH CO3/IaHHBIX POOOTOB;

e VYKpemnuTh U yCOBEPIIIEHCTBOBATH B c€0€ YYBCTBO CAMOKOHTPOJI U OTBETCTBEHHOCTH 32
BBEPCHHBIE [ICHHOCTH;

e Pa3BuTh BHUMATEIbHOE U MPEIYyIPEIUTETLHOE OTHOIIEHUE K OKPYKAIOITUM JTIOSIM U
000py1I0BaHUIO B TIpoliecce paboThl

KOMINVIEKC OPTAHU3AIIMOHHO-IEJAT'OI'MYECKUX

YCJIOBUHA
Kasiennapublii yueOHbIi rpadpuk

Ne |Ton Hara [Hara Komnuect | Konnuect | Konmuec | Pexxu | Cpoxu
n/m | o0y4yeH | Hayaia OKOHYAHHUS | BO BO TBO M MIPOBEICHUS
us 3aHATUN | 3aHATUI y4eOHbIX | yUeOHBIX | yUEOHBIX | 3aHAT | IPOMEXKYTOU

Heaenb oHEeNn JacoB 15044 HOU U
UTOTrOBOU
aTTecTaluu
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YciaoBus peaau3anuu NporpaMmmbl
MarepuajibHO-TeXHHYECKOe o0ecneuyeHne MPorpaMmMbi:
bazossiit Habop LEGO® MINDSTORMS® Education EV3.
1. Pecypcnbiit Habop LEGO® MINDSTORMS® Education EV3.
2. Pecypcubiit Habop IlepsoPo6or LEGO® Mindstorms EV3™,
3. [Iporpammuoe ob6ecneuenne Mindstorms EV3.
4. ®oroanmapat uuppoBoil.
5. Komnbrotep (10 mit.).
6. LIBeTHOI1 IpuHTED.
7. Ilonst 1y cCOpeBHOBaHMM pa3IMYHBIX HAIIpaBICHUM.
HNudpopmanuonHoe odecneyenue:
https://discord.com/ - BecruratHblii ¥ yIOOHBIH TOJOCOBOM, BUACO M TCKCTOBBIN
4aT ¢ MHOXECTBOM BO3MOXKHOCTEH, HaIE€KHO paboTaeT Kak Ha MK, TaK M Ha
MOOHIIBHOM yCTpOICTBE.
https://www.whatsapp.com/ - 3To OecriaTHOE IPHUIOKEHUE, KOTOPOE Mpeaiaraet
POCTOM, O€30MacHbIM U HaAEKHBI OOMEH COOOIIEHUSIMHU U 3BOHKAMU.
https://www.lego.com/ru-ru/ldd - OecruiaTHass mporpamMma mjisi BHPTYaJIbHOTO
TPEXMEPHOTO KOHCTPYHPOBAHMSI Ha KOMIIBIOTEpE M3 CTaHAAPTHBIX OJOKOB
BXOAIIMX B cocTaB KOHCTpYkTopoB LEGO MINDSTORMS
Kaaposoe odecnieuenne:
[TporpamMma peanusyeTcsi IeAarorom JA0MOJHUTEIBHOTO 00pa30BaHus, HMEIONINM BhICIIIECE
nejaroruiyeckoe ooOpazoBaHue, 00J1aIatoIUi JOCTATOYHBIMU 3HAHUSMU U OIBITOM
paboThI ¢ 1E€TbMHU, 3HAIOIIMI MPEAMETHYIO 001acTh MaTeMaTUKy, UHPOPMATUKY, (QU3HKY,
TEXHOJIOTHIO M BJIAJICIOIINM METOAUKON MPETIOAaBaHuUsl.

dopma npoBeeHUs MPOMEKYTOYHOM aTTECTALUM:
1 ro 0Oy4eHus:
TBopueckuii npoekT «Ilomcuer nocerurenein.
2 roja oOydyeHwus:
TectupoBanrie 10 TporpamMmmHOMy oOecriedeHuto  Mindstorms EV3(cm
[Tpunoxenue 2)
dopma npoBeeHNs UTOTOBOM aATTEeCTALINH
1 ron oOy4eHus:
HTorosas KOHTpOJIbHAS paboTa 1o NpoiaeHHbIM TeMaM.(cM. [Ipunoxenue 2)
2 roa oOy4eHus:
TectupoBaHue 10 OCHOBHBIM MOMEHTaM IPOUJICHHBIX COPEBHOBAHUN.



https://discord.com/
https://www.whatsapp.com/
https://www.lego.com/ru-ru/ldd

VYpoBeHb YCBOCHUS YUaITUMHUCS IPOIIEHHOTO MaTepHralia poBepseTCs
Pa3IMYHBIMU CIIOCOOAMHU:

1. C noMomipto criennagbHO pa3pabOTaHHBIX AUarHOCTUYECKUX KapT. [IpoBepka
OCYILECTBIISICTCS 110 OKOHUAHHIO KaXKJI0T0 pa3iena.

2. YYEeHUKH OIIEHUBAIOT CBOIO pa0dOTy HaJl MPOEKTOM B CIICLMATBHOM pa3jesie
paboyero JUCTa B COOTBETCTBUU C YUCOHBIMU LIETSIMHU.

3. B mporiecce n3yueHust pa3aenoB JaHHOW MPOrpaMMBbl ydalluecs mapajuielbHoO
BBITIOJHSIOT MPAaKTHUYECKHUE MPOEKTHI, KOTOPhIE MO3BOJISAIOT OTCIEAUTH YPOBEHD
KOMIIETEHTHOCTH y4YalllUXCsl B ONPEAENEHHBIX BOIPOCaX (C MOMOUIbIO paboyero
JIUCTA).

4. ITo uroram Mmoayroausi IPOBOJUTCS CAMOCTOSITENIbHAS padoTa (TeCTUpPOBaHUE),
Ha KOTOPOU MPOBEPSIOTCS 3HAHUS YUAIIUXCS 110 OMPEACIEHHBIM TEMaM.

5.Ilocne ocBoeHuss Bcel MporpamMMmbl ydaluecs MPUHUMAIOT y4yacTHE B
Pa3IMYHBIX COPEBHOBAHMSX Pa3HbIX YpPOBHEH, NMPOBOJUTCS TECTUPOBAHUE I10
OCHOBHBIM TE€MaM.

OueHOYHBIE MATEPHAJIBI

[Tpumep pabouero mucta(cm. [lpunoxenune 1): «YcTpoilcTBO 0€30MaCHOCTH
(3ansTue 44, nepBolii rog 00y4eHus). Pabounii miMCT MO3BOJSET OTCIACTUTD
TUHAMUKY MemanpeomMemHblX pe3yibmamos:

1. YMeHne cOOTHOCUTH CBOM JICHCTBUS C TNIAHUPYEMBIMH Pe3yJIbTaTaMu

2. YMeHue co3/1aBaTh, MPUMEHSIThH U MPEoOPa30BhIBATh 3HAKU U CUMBOJIBI

3. YMeHue ycTaHaBIUBATh MPUUUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE
paccyxaeHHe, yMO3aKJIIOUeHUe

4. CMBICIOBOE YTEHUE

5. KomnerenTHOCTH B 00J1aCTH UCTIOJIB30BaHUSI HH(DOPMAITMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTUN

MeToanuyeckue MaTepuasbl
W3ydenne copepkaHusi MPOTpamMMbl BEAETCS IyTEM IMPOBEICHUS 3aHATUN B
dbopme Oecenpl, MNPAKTUYECKOrO 3aHATHUS, pa3pabOTKU H MIPe3eHTaAUUU
TBOPUYECKOr0 MPOEKTa U AP.
lIpumepHas cmpykmypa npakmuyecko20 3aHAMusL:
OpranuzaimoHHbIi MOMEHT (1-3 MUH)
Onpenencuue 3aaauu (1-3 mMuH)
Moszrosoi mtypm (10 mun)
OmnpeneneHue KpUTEPUEB OLICHKH MPOEKTa (5 MUH)
Coznanue moaenu (30 MuH)
N3yuenne Teopernueckoro Marepuaia mno teme (10 mun)
[Tepecmotp u Mmoaepuuzanus moaenu (10 mun)
[IpencraBnenne coocTBeHHOTO pemienns (10 Mun)
IIpumepnas cmpyxmypa npakmuieckoz2o y4eOH020 3aHAMUSL:
1. Omnpenenenue 3a1a4m:



BaxkHo, yTOOBI Y4YEHMKM C CamMOro Hayajla ONpPEIEeIUIN IpodiieMy, KOTOPYIO
HEOOXOAUMO pelnTh. Mimu npuayManu HOBOE IHU3allHEPCKOE pelIeHHne, KOTOpoe
JSDKET B OCHOBY MX IIpoekTa. CrienyalibHble WIITIOCTPAUU IOMOTYT YYEHUKAM B
pazpaboTke cBoux pemeHuii. Ha 3TomM 93rame KOHCTPYMpOBAaHHS HE
PEKOMEHYeTCsl TOKa3blBaTh OOYYaIOIIMMCS HPUMEPHI TOTOBBIX MOJEIEH WIH
pELIEHUN.

2. Mo3roBoii mTypm:

BaxxHOM 4acTplO mpolecca CO3JaHUS MOJEIU SABJISETCS MO3TOBOM IITYpPM.
HekotopbIM ydeHuKaMm OyJET MpOoIEe BBIPA3UTh CBOM UIEU B XOJ€ MPAKTHYECKUX
IKCIepuMeHTOB ¢ Kyoukamu LEGO®, napyrue ke mpeanouTyT AelaTh HaOpOCKU
U 3aMeTKu. BaxkHoe 3HaueHue uMmeer paboTa B rpyIax, 0JHaKO, HE MEHEE BaKHO
JaTh y4alIMMCsl BO3MOXHOCTb pa3padoTaTh UICI0 CAMOCTOSITEIBHO, IPEXKIE YEM
JEIUTHCS €10 C OCTAJIILHBIMU YYAaCTHUKAMU TPYIIIIBL.

3.  OmnpeaejieHrne KpUTEPHEB OLEHKH IPOEKTA!

OOcyX/leHue U TOUCK €IUHOTO0 ONTHUMAIBHOIO KOHCTPYKTOPCKOIO pEIIECHUs
MOTYT OBITh CBA3aHbl C OOJBIIMM KOJMYECTBOM COTJIACOBAHUNA M TpPeOYIOT
IPUMEHEHUS PA3JIUYHBIX IMPUEMOB B 3aBHCUMOCTH OT HAaBBIKOB YYallIUXCH.
Hanpumep, onHu oOydaromuecss XOpOIIO PHUCYIOT; APYTHE MOTYT IMOCTPOUTH
4acTh MOJEJIM U Ha €€ OCHOBE OIUCATh, YTO OHU MMEIOT B BUAY; TPETbU MOTYT
IPEKPACHO BBICTPOUTH Iporiecc paboTel Haa npoekToM. Co3naercs atmocdepa, B
KOTOpOM 0O0ydaronuecss CMOTIu Obl MOACIUTHCS JTIOOBIMUA WIESIMU, KaKUMU OBl
aOCTpaKTHBIMU OHM HM Ka3anuch. HeoOXoIMMoO NpUHUMAaTh aKTUBHOE Y4acTHE B
ATOM MPOLECCE U CIEAUTh, YTO UJIEU, BHIOPAHHBIE YUEHUKAMU, MOKHO BOIUJIOTUTD
B ’KM3Hb. BaxkHO, 4TOOBI ywamuecs 3ajajid 4€TKHE KPUTEPUU OLIEHKU MOJIEIH.
[Tocne Toro kak OyaeT HalEHO pellleHue MOCTaBICHHOHN 3aauu, 00yJaromuecs
CMOTYT Ha OCHOBE 3TUX KPUTEPUEB OLIEHUTH €T0 YCIEIIHOCTh

4. Co3paHue MOJeNIHU:

UneHpl Kaa0¥ pabouel TpymIibl JODKHBI CO37aTh OJIHY M3 pa3pabOTaHHBIX B
aTOM rpymnme wmoxaene ¢ momormipio Habopa LEGO® Education u, ecnu
noTpedyercs, Apyrux MarepuaynoB. Eciiv B XoAe pelieHHs 3aadyd BO3HUKHYT
3aTpyIHEHMs], TpeajiaraeTcsi y4eHHKaM pa3OuTh 3TOT MPOILECC HAa HECKOJBKO
sTanoB. OOBICHSAETCS, YTO OHM HE 00sI3aHbI Cpa3y CO374aBaTh FOTOBYIO MOJEIIb.
Wner HamoMUHAHUE YYEHHKaM, YTO JAaHHBIA Mpolecc TpeOyeT MOCTOSIHHOM
MIPOBEPKH, aHAJIM3a U IEPECMOTPA PEILICHU.

5. IlepecmoTp U MOJAepHU3ALMS MO/IEJIH:

YroObpl MOMOYHb YYEHHUKAM B Pa3BUTUU KPUTHUYECKOTO MBIILJIEHUS W HABBIKOB
OOIIEHHsI, Bbl MOXKET€ MOMPOCUTHh YJIEHOB OJHOW TPYMIbl H3YyYUTh MOJEINb,
CO3JAHHYIO JIpYyrod TpyHIoW, W BBICKA3aTh KpUTHYECKHE 3amedaHus. OneHka
OJTHOKJIACCHUKOB U KOHCTPYKTHUBHBIE OT3bIBBI IOMOTAIOT YJIYYIIUTh CBOU PabOThHI
U TeM 00yYaroIlMUMCsl, KOTOpPBIE JAIOT OT3bIBbI, U TEM, KOTOPbIE UX MOJIYYaroT.

6. IlpencraBieHune cOOCTBEHHOIO pellIeHHS

JInst  NOKYMEHTHpPOBaHHs MPOLECCAa BBINOJHEHUS 3aJaHUS  HCIOIb3YHOTCSA
pabouue nuctel. OOydaroniecsi Takke MOryT oOpamiaTbCsi K HUM BO BpeMs
BBICTYIUIEHUS Tiepen KiaaccoM. Kpome Toro, MOXHO MCIOJIb30BaTh paboyunid JIUCT
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B Ka4C€CTBC HOpT(l)OJII/IO AJIs1 OOCHKHW  PE3YJIbTAaTOB pa60TBI nim  aJjis
CaMOCTOSITEJIbHOM OLCHKHN YYCHUKaMH CBOEH pa6OTBI.

bazoevie npunyunsi, 3an0icennvie 8 memoouxky pavomst ¢ naoopamu LEGO
Education:

e [IpoBencnue 3ansatus B meroauke 4C (Connect (ycTaHOBICHHE B3aHMOCBSI3CH )
— Construct (xonctpyupoBanune) — Contemplate (pedurekcust) — Continue
(pa3BuTHE))

OOyuenue yepes Urpy,

[Torpy»eHne B COCTOSIHUE TTOTOKA,

CoBmMmecTHas pabora,

dopMupyolIee OLEHUBAHUE U CAMOOLIEHKA,

«hands-on based learning» u «learning by doing» (OykBaibHO «0OydeHHE
yepe3 JESTeNIbHOCTb, MPAKTUKO-OPUEHTUPOBAHHOE 00y4yeHHe, oOydeHue uepes
JieaHue PyKaMm»)

B ocHoBe Bcex Meromuk Jexar KoHcTpyktuBusM Ceiimypa Ilaiinepra,
OCHOBaHHbIN Ha paboTax kak JKana IImaxe, Tak u moaxonax Kk oOydyeHuto JIbBa
CeménoBuua Breirorckoro. IIpo umaeun oOyuenust Celimypa Ilaiinmepra Oonee
noapoObHo B ero KHUre «llepeBopoT B CO3HAHUU: [E€TH, KOMIBIOTEPHI U
IJI0JO0TBOPHBIE Haen». OO0 3TUX HIEAX OTIWYHO PACCKa3aHO Takke Murtueaom
Pe3nukoM B ero kuure «Cnupanb oOydeHUs. 4 NPUHLKINA PA3BUTUS AETEH U
B3POCIBIX.

MeToanyeckue U TUAAKTHYECKHE MATEPHUAJIbI:

1. MaCcTpyKIIMuU 110 cOOpKe poOOTOB MocTaBisieMble ¢ Habopamu Lego EV3.

2. Merognueckoe mocobue mis  yuurtens: Ileppo Pobor. Bsenmenue B
pPOOOTOTEXHUKY.

3. LEGO® MINDSTORMS® Education EV3 3amanus Maker nna ocHoOBHOM
IITKOJIBI.

4. Komnocos JI.I'. [lepBsiii miar B po60ToTeXHUKY. [IpakTUKYM 117151 5-6 KI1acCOB.

5. «PoboToTexnuka s geteit u ponureneiny C.A. Ouiunos.

AJITOPUTM  JefiCTBHM  peajM3alM  NPOrpaMMbl ¢  NPUMEHEHHEM
3JIEKTPOHHOI0 00Yy4YeHHUA U IUCTAHIMOHHBIX 00Pa30BaTeIbHbIX TEXHOJIOTHI

Hucmanyuonnvie obpazosamenvhvie MexXHOLOUU:

OO1eHue ¢ yJaluMucs U UX POJUTENIIMUA OCYUIECTBIIACTCS B IPyNIax U JUYHBIX
cooOmieHnsx meccenmrepa WhatsApp. 3aganust ¥ MHCTPYKIIUM K HUM BBIJAIOTCS
B TIpynme. Ydamuecs B ONPEACIEHHOE BpEMs BBIIOJHIIOT 3aJaHUs U
omnpasasiom gomo/éudeo omuem 1O TPOACIAHHOW padoTe. 3aHATHS CTPOSATCS
0 TOW XK€ CXeMe, YTO U MPU OYHOM OOYYEHHHU, TOJIBKO BMECTO pPEaIbHOIO
KOHCTPYKTOpa HMCHOJb3yeTcss BuUpTyaibHas cpena Lego Digital Designer ms
pa3paboTku mojeneld Ha Oaze Lego. [lns mMopenupoBaHUsi COPEBHOBATEIbHBIX
noJied W JUisl HamMCaHWs NPOrpaMM MCHOJb3yeTcsi BUpTyalibHas cpena TRIK
Studio. Ilpu BO3HMKHOBEHHWH 3aTPyIHEHWH TPH BBITIOJHCHUU 3aJIaHUMH,

5



MIEIarOrOM  3alMChIBACTCSI BUACO C TOAPOOHBIM pEIICHHEM TNpPOOIeMbl |
BBIKJIaIbIBAacTCS B pabodeit rpymmne meccenmkepa WhatsApp. s oObsicHeHMs
HOBOTO  Marepwajia MOXET OpTraHHU30BBIBATHCS  BUIACOKOH(MEpPEHIHS ¢
UCIIOJIb30BaHUEM TpritoskeHus: Discord. Marepuaibl UCTIONB3YIOTCS TE JKe, YTO
npu o4yHoM oOydenue. CopeBHOBaTelIbHAs JEATEIBHOCTh TIEPEXOAWT B
JTUCTAHITUOHHBIA PEXKHIM.

Hcnonvzyemvie yughposwvie pecypcni:

1. https://discord.com/ - OecruiaTHBIE W yIOOHBIM TOJIOCOBOM, BHUACO U
TEKCTOBBIM 4aT C MHOYKECTBOM BO3MOKHOCTEH.

2. https://www.whatsapp.com/ - 53T0 OecmaaTHOE NPUIOKCHHE, KOTOPOE
npejyiaraeT MNpocTod, Oe30macHbIi W HaASKHBIA OOMEH COOOIIEHUSIMHU U
3BOHKAMH.

3. Lego Digital Designer (https://www.lego.com/ru-ru/ldd) - OecmiatHas
nporpaMma JJisi BAPTYAJIbHOTO TPEXMEPHOTO KOHCTPYMPOBAHUSI HA KOMIIBIOTEPE
U3 CTaHJAPTHBIX OJIOKOB BXOJAIIMX B cocTaB KOHCTpykTopoB LEGO.

4. TRIK Studio (https://trikset.com/products/trik-studio) - Becrnnarnas cpena
MpOrpaMMHUpPOBaHUsI POOOTOB C HWHTEPAKTUBHBIM PEKUMOM HMHUTAIMOHHOTO
MO/JICITUPOBAHUA.

5. Stepik - GecraTHbIe OHIIANH KYPCHI

Dopmwl 3auamuil (3a0uHble):

e  OHNalH-KOHCYJIbTALUSA

e  3aHsATHE C UCIOJIb30BAaHUEM BUCOKOH(GEPEHIICBA3U

e  UYar-3ausarus

Texnuueckue cpedcmea 0OyyeHUs.

o Tenedhon

e [IlepcoHanbHBIN KOMITBIOTEP/HOYTOYK

e  Be6-xamepa

bank pa3paboTaHHBIX 3aIaHUI B COOTBETCTBUHU C TEMATHICCKUM TIJIAHOM

1 rog oOy4eHus:

Tema: 3nakomMcTBO ¢ KOHCTpykTOpoM EV3. PaboTa o crangapTHOM
TEXHOJIOTUYECKOU KapTe (3-X KoNECHBIN 00T).

1. Yuammuecs ckaunBarotr LDD. Ccruika Ha ckaunBanue Lego Digital Designer -
https://yadi.sk/d/JiNgRIth6M8z0Q

2. Yyammecs: CMOTPAT BUJIE0 MHCTPYKIHIO 1o yctanoBke LDD (Bumeo) -
https://www.youtube.com/watch?v=IYVtrJSN-MY

3. Yyammecs 3HaKOMSITCSI C OCHOBHBIMU MpuHIMIamMu padotel B LDD (Bumeo) -
https://www.youtube.com/watch?v=mjNSINWgJh8

4. Yyamuecs: coOparoT 1o TOTOBOM MHCTPYKITUU TPEXKOJIECHOTO 60Ta
(mHCTpYKIWHS 110 cOopke) - https://clck.ru/S8hoH

Tema: Yempoticmeo 6ezonacnocmu (paspabomka yCmpoucmea ocyuecmeaisiemcs
6 LDD, yuenuxu npucwinarom euoeo ceoux mooeneii u npocpammmbiil Koo)


https://discord.com/
https://www.whatsapp.com/
https://www.lego.com/ru-ru/ldd
https://trikset.com/products/trik-studio
https://yadi.sk/d/JiNqRIth6M8z0Q
https://www.youtube.com/watch?v=lYVtrJSN-MY
https://www.youtube.com/watch?v=mjNSJNWgJh8
https://clck.ru/S8hoH

1. Yuarumecs: CkadyMBaroT IJIaH ypoKa «Y CTPOHCTBO 0€30MacHOCTHY -
https://clck.ru/S8he6

2. Yuamuecs M3y4aroT IpuMep Koja aiis npoekra - https://clck.ru/S8hfR
3. Yuamuecs 3anoHA0T padounii 1ucT yuyeHnuka - https://clck.ru/S8hg2

2 200 0OyyeHus:

Tema: Iporpammuoe obecrieuenne Mindstorms EV3. (12 yaca)

1. Vaammecs ckaunBatot Trik Studio. Ccruika Ha ckaunBanue Trik Studio -
https://yadi.sk/d/BMX8uavSei_9hg

2. Yyaiuecsi CMOTPSIT BUJI€0 MHCTpYKIMIO 1o yctaHoBke Trik Studio (Buzaeo) -
https://www.youtube.com/watch?v=KtloyZoLEVA

3. Yuamuecs u3y4aroT HHCTPYKITUIO TI0 YCTAHOBKE U MTPOU3BOIAT YCTAHOBKY
[Iporpammuoro obecrneuenust Mindstorms EV3 Ha cBoil pabouunii KOMIbIOTED
4. Yyamuecst U3y4aroT HHCTPYKIIUIO 10 OCHOBAM MPOTpaMMHUPOBaHUs poOoTa

EV3 ¢ ucnonp3oBanuem nporpammuoro ooecneuenre Mindstorms EV3.
https://clck.ru/S8hra

Tema: Jsudicenue no tuHuU HaA NPONOPYUOHATILHOM Pe2yasimope ¢ 08YMs
oamuuxamu oceewennocmu (I1P2).

1. Yyamuecs peructpupyrotcst Ha optane Stepik - https://stepik.org/

2. Yyamuecs: OCyIIeCTBIISIOT 3amuch Ha Kypc «[lepBbIii mar B poOOTOTEXHUKY
Trik Studio» - https://stepik.org/course/462/syllabus?auth=Ilogin

3. Yuammecs Ha uiardopme Stepik mpoxomst ypok 1.5 «Teopust
aBTOMATHYCCKOTO YIPABIICHUS -
https://stepik.org/lesson/23892/step/1?unit=6421

4. Yaanmecs numyt anroput™ PP2 Ha Python.

CIIUCOK JIMTEPATYPHI

s neoacoea:
e Mertoauueckoe nocodue s yuurens: [lepso Po6ot. BBenenue B
po6ortorexauky. MINDSTORMS EV3 education, 2006. — 66 c.
e C.A. ®ununos PoboTorexnuka ams geteit u poaurenei, Cankr-IletepOypr
«Hayxa» 2010 - 195 crp.
e Komocos JI.I'. [lepBbiii miar B poOOTOTEXHUKY// PAKTUKYM JIJis1 5-6 KJIacCOB.
M.:bunowm, 2012. -286 c.
e |LEGO Dacta: The educational division of Lego Group. 1998. — 39 pag.
e LEGO Technic 1. Activity Centre. Teacher’s Guide. — LEGO Group, 2000 r. —
143 pag.
e LEGO Technic 1. Activity Centre. Useful Information. — LEGO Group, 1998.-
23 pag.
e LEGO DACTA. Early Control Activities. Teacher’s Guide. — LEGO Group,
1998. - 43 pag.
e LEGO DACTA. Motorised Systems. Teacher’s Guide. — LEGO Group, 1998. -
95 pag.
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https://clck.ru/S8hfR
https://clck.ru/S8hg2
https://yadi.sk/d/BMX8uavSei_9hg
https://www.youtube.com/watch?v=KtIoyZoLEvA
https://clck.ru/S8hra
https://stepik.org/
https://stepik.org/course/462/syllabus?auth=login
https://stepik.org/lesson/23892/step/1?unit=6421

s obyuarowuxcs u pooumerei.

e Komnocos JI.I'. [lepBrIit mar B poOOTOTEXHUKY// TIPAKTUKYM sl 5-6 KJIacCOB.
M.:bunowMm, 2012. -286 c.

www.legoeducation.com

Hayka. Duuuknonenus. — M., «POCM3H», 2001. — 125 c.
http://legoengineering.com

http://robosport.ru/

learning.9151394.ru/course/view.php?id=280



Pabounit nMCT yuyeHUnKa: «YCTPONUCTBO
6e3onacHocTu»

WmA (MmeHa) Aara:

OnpepeneHve 3apaun
Kakne NpoBnemel Bel BMAWNTE, KOrAa CMOTPHUTE Ha NPEANOKEHHLIS MNNIOCTPaLLN?
BriBepuTe ofHy Npobnemy n oBLACHUTE HIDKe, B USM OHa 3aKNIUAeTCA.

MoaroBo# Ty pM

CamocToAaTensHan pabota. Mocne Toro Kak Bel onpegenuni npobnemy, y eac
8CTb TPY MUHYTBI, UToBLI HaATK cnocobbl eé pelweHuA. BybTe roToBbI NOASNUTLCA
CBOWMM MASAMMK C FPYNMOIA.

PaGora B rpynne. MpepnoxuTe w o6cyanTe ¢ rpynnoil CBoW HAeH pelleHA 2anaun.

OnpeneneHWe KpMTEPHEEB OLEHKM NPoeKTa
BaM HeoBXOAUMO NPeANCXHTE HECKONLKO MAeN. Teneps BeiGepuTe nyuliee
peleHre ANA KOHCTPYMPOBAHUA.

Ha ocHoBe peaynkTaToB oBCYKASHWA B NPOLIeCcce MO3roBoro WIypMa 3anqumnTe
OBA-TPW KOHKPETHLIX KpHUTEPHA, KOTOREIM ACNXEH COOTEETCTEORATE Ball NPOSKT.

2.

<

>

OueHb BEXHEM
3TENoM B Npouscee
paboTel Hap Npoe KToM
ABNRETCA BE S HHE
BOKYMEHTE LML
DukcHpy iTe npousce
KOHCTPY MPOBA HUA KAK
MOXHO Mo ApoBHes:
aenante Habpocki,
pororpagum

8 ME T,

Wenonbayit kybuku
LEGC™ 1 Habpockn
ANA AEMOHETREUNN
CBOMX WAENH.

=
’ n( |
Wror pa poson bHO
NpocThIe PeWeHNA

CKA3BIBEIOTCA
CEMBIMA MY LML,

MpHMep KpUTSpHeB
CUSHKN MOASM
Mogens obrzans...
Mopaenb AONKHA..
Mopgnb MOKET...

®
2\

Ipunoowcenue 1



CoazpaHne Moaenu

Mopa NpUCTYNaTe K CO3A3HMI0 Moaenk. Mcnons3yiTe KoMMoHeHTs Habopa
LEGO™ MINDSTORMS™ Education EV3 pnA peanuzauuu BLISGpaHHoi uaewn. B
npouecce paboTkl HAA NPOSKTOM NPOBOAUTE WCNLITAHWA W aHanUaupy ATe
rnocne AoBaTeNLHOCTE CO3AAHWMA MOASNH, PMKCHUPYA BCE BLIMONHASMLIE BaMK
YCOBEpPLEHCTEOBAHWA.

MepecMoTp U MOASPHU3ALIMA MOASNK
BaM ypanock pelnTe NpoBnemy, onpefendHHyio B Hayane ypoka? BarnauuTe Ha
TPW KPUTEPWA OLEHKKM NPOEKTA.

Hackoneke xopolo patoTaeT BuGpaHHOe BaMK pelieHHe? HuKe HanuwuTe Tpu
B3apMaHTa yCOBe PLISHCTEOBAHWA NPOEKTa.

Npepcr coBeT! 0 pe
Temepk, korpa patoTta aasepueHa, caenaitte Habpocok MK doTorpaguie ceoei

MOLSNK, YKA33E Ha TPW CaMble BaXHLIe 88 4acT, n OBLACHUTE, KaK OHW YCTPOSHEI.

Tenepk Bkl FOTOEL NPEACTAEUTE CEOS PeLUEHWe Knaccy.

6 Bbl moseTe

MCNONb30EATE W

APYTHe MaTepHankl,
MM OWWECA B KNACTE.

E
(%)

) (1

PacneuaTaire
poTerpadun n
npUKpenuTe

BOEB MATEDHANSI,
WINIDST PHPYIOLLY 10
Bawy paboTy, Ha nneT

Bymaru wnu KepToHa.

-
(&)
n
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[Ipumep nucta caMOOLIEHKHU: «Y CTpOMCTBO Oe30macHOCTW (3aHsTHE

44, nepBbIii TO 00yUCHHMS)

Nwms
(umeHa):
__ Mara:
LEJIN:
BEPOH3A CEPEBPO 30JI0TO | IUIATUHA
«Ycrpoic | Mpl noHsu Mpsl MpsI BbILIUIA Mpb1 BBIIIIH
TBO TJIaBHYIO ONIPEIEIIAIIN Ha Ha «30J0TOW»
0e3omacH 3ajaqy 3amaqy «cepeOpsiHbIA | ypOBEHb U
0CTH» MPOEKTA. IIPOEKTA, » YPOBEHb U | TPUMEHUIIU
Onpenene 0 MIPUMEHWIIN NPUMEHWIA | TPU KPUTEPUS
HUE 3a7a4 OJIH JIBa KpUTEpHUSl | U criocoda
KpUTEpU U u crioco0a peLIeHUs I
croco0 peleHus s CO3/IaHHs
peneHus. CO3JIaHUS MOJEIH.
[ MOJIEIIN. 0
]
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s ompeneneHuss ypOBHS KOMIIETEHTHOCTHM MCHOJIB3YETCS CIEUUATBHO
pa3pabOTaHHbBIE THATHOCTUYECKUE KAPTHI:

1. ImarHocTuueckas KapTa YCBOCHHUS OCHOBHBIX MOHSATUHN TaHHOTO
Kypca (IpoBepKa 3HAHUI).

Juarnoctuueckas kapta Nel. «YCBO€HHE OCHOBHBIX ITOHSTHID.
0)4(0) [TorstueNel | IlomsTueNe2 [TonsTrueNe3 [TorstueNe4
015(0)1 ypoBeHb (0- | ypoBens (0-2) | ypoBens (0-2) | yposens (0-2)
2)
OdUO2 ypoBenb (0- | yposens (0-2) | yposensb (0-2) | yposens (0-2)
2)

CreneHb yCBOCHUSI MOHITHUS MOXHO Pa3/IeIUuTh Ha TPU YPOBHS:

Yposenv Nel — Yuammiicas HOHUMAET CyTh U MOKET AaTh YETKOE OMPEACIICHUE
noHsATus (2 6ana).

Yposenv No2 — Yyanmiics NOHUMAET CyTh MOHATHS, HO 3aTPYAHACTCS AaTh YETKOE
onpenenenue (1 6an).

Yposenv Ne3 — VYdammiicss HE NMOHUMAET CYTH TOHSTUA WU 3aTPyIHSIETCA IaTh
yétkoe onpeaeneHue (0 6amon).

Huarnoctuyeckass kapta Nel. «YCBOEHHE OCHOBHBIX IOHSATHID) 3aMOIHSAETCA
MpenojaBaTelieM B CaMOM Hadayle MPOXOXKICHHUS Kypca M MO €ro okoHudanuto. C
MOMOIIBI0 JIMATHOCTUYECKON KapThl Nel, MOXKHO NpPOBEPUTh B KAaKOW CTENEHU
y4allrecs yCBOMUIM OCHOBHBIE MTOHSATHSI Kypca.

2. Jlmarnoctuyeckasi KapTa ypoBHS YMEHHM ydalIuxcs MPUMEHSTh MMOJy9CHHbIC 3HAHUS
Ha MPAKTHKE.

Jnarnoctuyeckas kapra Ne2. «IIpoekTHas qeaTebHOCTbY.
0)4[0) [Tpoekt Nel | TIpoekt Ne2 | IIpoekt Ne3 | IIpoekt Ned
OUO1 ypoBesb (0- | yposens (0- | ypoBenb (0- | ypoens (0-
2) 2) 2) 2)
OdUO2 ypoBeHb (0- | ypoBenb (0- | ypoBens (0- | ypoBensb (0-
2) 2) 2) 2)

CreneHb yMEHHUSI MOKHO Pa3JIeNIuTh HA TPU YPOBHSI:

Yposenv Nel — IIpoeKT MOTHOCTHIO PEATM30BAH yYAIIMMCS, HAlUCaHa Mporpamma,
MPO3BYUAI0 Y€TKOE 0OBSICHEHUE TPUHIINTIA JieicTBUs (2 6ana).

Vposeno No2 — VYwyamuiicss MOXKET MPEIOKUTH CIOCO0 pealu3allid JTaHHOTO
MPOEKTa, HO BO3HUKAIOT TPYAHOCTH TPU HEMOCPEJICTBEHHON €ro peaausaluu,
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BO3HMKAIOT NPOOIEMBI IPU HPOrPAMMUPOBAHKMH. Y YaLIUHACA MOKET OOBbACHUTH PHHIEMIT
nevictus (1 6an).

Yposenv Ne3 — Yuamuiics He MOXKET pealin30BaTh JAHHBIN TPOCKT

(0 6amnoB).

Jwnarnoctuueckas kapra Ne2. «lIpoekTHas  [IESITENBHOCTH»  3aAIIOJIHAETCA
IIPENOAABaTEIEM HA MPOTSHKEHHE pealM3aluy JAaHHOTO Kypca IIOCIE BBIIOJHEHUS
KaKI0ro mpoekta. C MOMOIIBIO JAHATHOCTHYECKOW KapThl No2, MOKHO NIpPOBEpPUTH B
KAKOM CTENEHM yJalluecss MOTYT IPUMEHATh MOJIYYEHHBIE 3HAHUS Ha ITPAKTUKE.

13



Ipunoowcenue 2

IIpoMeskyTOUYHAS aTTEeCTALMS:
1 rox o6yuenus. TBopueckmii mpoekT «IloacyeT mocerTuTeneii.
Pa3zpaboTtaTh adroputM M Hammcath MPOTrpamMMy MOACUETA MOCETUTENCH, MPOXOAIIIUX
4yepe3 TYpPHUKET. 3aoMHUTh pabounii JTUCT U JIUCT CAMOOIICHKH.
2 ron o0yuenusi. TectupoBaHue o nmporpaMMHomy obecriedernio Mindstorms EV3
3aoanue Nel. TlpomeMoHCTpUpOBaTh TpHU Clocoba TMOBOpOTa PpodOTa,
COMPOBOXK/1a€MbI€ 3BYKOBBIMH CUTHAJIAMHU.
3aoanue Ne2. TlpogeMOHCTpUPOBATh JBIXKEHHE poOOTa /10 JIMHUM, UCIONB3YS
JATYUK OCBEIICHHOCTH.
3aoanue Ne3. IlpoeMOHCTPUPOBATH TOJCYET MEPEKPECTKOB NPHU JABUKEHUU
poboTa BI0JIb YEPHOU JIMHUU C MCHOJIB30BAHUEM JIBYX JAATUUKOB OCBEIIEHHOCTHU
Ha [I1]] perynstope.

HroroBas arrecranus:
1 ron oO0ydyenusi. itoroBasi KOHTpoJibHAsA padbOTa MO MPOMJAEHHBIM TeMaM (TEKCT
KOHTPOJILHOUM pabOThI MOXKET MEHATHCS).

1. KTo BIiepBbI€ B MI€YaTH KUCIIOIB30BaJ CJIOBO "poboTuka'?

2. Kakoe Ha3BaHme uMeeT aBTOMAaTHYeCKas  MallldHa, COCTOSINAs W3
UCITOJIHUTENILHOTO YCTPONCTBA B BHJI€ MaHUITYJIsITOpa?

3. Kakyto oCHOBHYIO 4acTh UMEET KaKIblii MOOUITbHBIN pOOOT?

4. Kakoi u3 KOMIIOHEHTOB PO0OOTa HAa3bIBAIOT ""MbIIIIIaMu"?

5. YerpoiicTBOM, MO3BOJISIONIMM POOOTY OMPENEsTh PACCTOSHHE 10 O0bEeKTa U
pearnpoBaTh Ha JABUKCHUE SBIISCTCA. . .

a. /laTuuk xKacaHus

b. YapTpazBykoBoi gaTymnk

C. Jlatumk 1BeTa

d. laTuuk 3ByKa

6. CepBoMoOTOp — 3TO...

7. [IpakTueckoe 3ajaHue: 3amporpaMmmMupyiTe podoTa Tak, YTOOBl OH C MOMOIIBIO
JATYMKA KaCaHMsI ONPEACIIsT HaTn4ue 00beKTa nepes coOoi.

2 ronm oOydenus. TecTupoBaHHWE TIO OCHOBHBIM MOMEHTaM MPONJIECHHBIX
COPEBHOBAHMI — COJIEpP)KaHHE TECTa 3aBUCUT OT PErIaMeHTOB COPEBHOBAHUH,
COCTOSIBIIIUXCSI B yU€OHOM TOJTY.

Tak >ke I peanu3alMK JaHHOW TPOTPaMMBl HCIIOJIB3YIOTCS CHEIUATBHO
pa3paboTaHHbBIC MPE3EHTAIIUH.
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Caaiig Nel.

Ipunoowcenue 3

[Ipumep pa3paboTKu mpe3eHTalru I POBEACHUS 3aHITHIA:
Tema: «Odomempy (Asmop cocmasumensy: 3ykon E.B.)

Caaiig Ne2.

OAOMETP

OAOMETP

Ymo makoe Yucso rt?

Odomemp — npubop 017 usmepeHuUa NpoldeHHC L
MpaHCcIopmMHLIM cpedcmeom nymu. T =—,
D
f roe D — AMameTp OKpy»KHOCTU, L — ANVHA OKPYKHOCTU.
L
@minosTACMS 6a mmindsTaCNS
Caaiig Ne3. Caaiig Ne4.

OAOMETP

OAOMETP

Ymo makoe Yucno it? .
PaccMOTPUM TP OKPYKHOCTH: PaccToAHuWe L, NpoiiaeHHOe 3a ogMH 060poT Koneca
1. 2. BEIUMCAIAETCA Mo dopmyne:
o\ L=r-D,
L D, L, D,
a5 s 3 roe D — anameTp Koneca, rt=3,14.
L,=135mm L,=175mm
D, =43mm D, =56 mMm —
(7
!
S WY | PR R PO Y| PR SR toe
D, 43 um D, 56 mu D, 81 . /
— s
T =const=3,14 | ‘ '
> WminosTarns
Caaiig Nes. Caaiig Ne6.
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OAOMETP

B ogHom obopote 360°. Monydyaem, 4To Npu NOBG
Koneca Ha 1% po6oT NpolaéT nyTh, paBHbIN:
7D
- 360°
Ecnu e Koneco nosepHeTca He Ha 1%, a Ha n?,
NpoKlAaeHHbIN MNyTe Mbl HallAEM no dopmyne

oD
360°°
rae D- ANaMeETP Koneca, n —4YUCNo rpaaycos Nnoey
Koneca.

Imlnl:lsTPr'rr_ls
education

OLAOMETP

z-D

S=n°

360°
MaTemaTu4eckaa Mofenb ogomeTpa.

EmindsTarms
education

Caaiig Ne7.

Caaiig Ne§.

OAOMETP

Mporpamma ogomeTpa

ONOMETP

Ecnn ke Ham U3BeCTHO paccToAHKne S, KOTOPOE Npoexan
p060T,. Mbl MOMEM HaUTH KONMYECTBO rpaaycos, Ha
KOTOPOE NOBEPHYANOCh KONECO!

_ §-360°
- z-D

o

mEmindsTorms
educokion

EmindsTArms
educotion

Caaiig Ne9.

Caaiig Nel0.

OAOMETP

Huske npeacTtasneHa Tabnuua, NoKasbiBawoLWasn, He
KaKoW yros NoBOPa4yMBakoTCA KONEca pasHbIX
OUaMeTPoB ecnu poboT NpoeaKaeT OAMH CaHTUMET

AnameTp Koneca Yron nosopora

OAOMETP

MaTtemaTU4yecKaa Mofenb ofoMeTpa ANa
pabotbi c KNN

o T:D N

'360° N,

2

roe D — ouameTp KoJleca; m — Yncao rpagycos
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Ipunoocenue 4

IJIOCCAPUI
1. World Robot Olympiad - Bcemumpnas onummnmaga poOOTOB.
MexnyHapoanbie cocts3anus po6oroB (MCP) — 3To copeBHOBaHWS st

IIKOJILHUKOB B Bo3pacTe oT 10 mo 18 ner. Ilepsriit hectuBans cocrosics B 2004
rony B Cunramype, ceituac B HeM ydacTBytoT Oosnee 1000 TamaHTIMBBIX pPeOsT
u3 32 cTpaH.

2. Aneopumm - TOYHOE TMPEANUCAHUE HUCIIOIHUTENIO COBEPIIUTH
OMpeEICHHYIO MOCIE0BATEIbHOCTD JEHCTBUN SISl TOCTUKEHUS TOCTaBICHHON
EJIM 32 KOHEYHOE YHMCIIO II1aroB.

3. bom - aBTOHOMHBIN POOOT.

4. I'pagh - 3T0 COBOKYITHOCTh HEMYCTOTO MHOKECTBA BEPUIMH U HAOOPOB
nap BEPIIUH (CBA3EH MEXAY BEPIIMHAMMU ).

S. /Jlexoouposanue - BOCCTAHOBJIIEHHE COOOUIEHUS, 3aKOAUPOBAHHOIO
nepelaHHbIMUA U IPUHATHIMU CUTHAJIAMHU.

6. Jleyuben - enuHUIIA U3MEPEHUS YPOBHS (FOBOpPS MPOIIE, TPOMKOCTH)
3BYKA.

7. Jluamemp - OKpyX HOCTH (Kpyra), Xopa, MpoXoJsiias 4epe3 IECHTP
OKpPY>KHOCTH.

8. 3ybuamas nepedaua - ITO MEXaHU3M WM 4YacTh MeEXaHU3Ma
MEXaHUYECKOM Mepeayu, B COCTaB KOTOPOTrO BXOJAT 3y0UaTbie Koéca.

9. Koo - cucrema ycnoBHbIX O003HAUEHMH, CHUTHAJIOB, IEPENaroLIUX
nH(pOopMauIo

10. Koouposanue - 510 omepaiusi npeoOpa3oBaHUs CHUMBOJIOB WM

TPyNIbl CUMBOJIOB OJHOTO KOJIa B CHMBOJIBI HJIM TPYIIBI CUMBOJIOB JPYTOTO
KOJa.

11. Kocmonaemuxa - Teopus M TNpakTUKA HaBUTAIIMU 32 MpelesiaMu
atMocepsl 3emiu ISl MCCIENOBAaHUST KOCMHUYECKOTO TPOCTPAHCTBA TPHU
MOMOIIM aBTOMATHYECKUX M MNWIOTHPYEMBIX KOCMHUYECKHX armaparos.
Jpyrumu cioBaMu, 5TO HayKa M TEXHOJIOTHSI KOCMUYECKUX TOJIETOB.

12. KIIIT - Kopobka mepenauy (kopoOka TepeMeHbl mepenad, KopoOka
nepexioueHust mnepenay, kopoobka ckopocrted, KII, KIIIT) - arperar (kak
OpaBWIO - IIECTePEHYATHIN) Pa3IUYHBIX MPOMBIIUICHHBIX MEXaHU3MOB
(Hanmpumep, CTAHKOB) U TPAHCMHUCCHI MEXaHUYECKUX TPAHCIIOPTHBIX CPEJICTB.

13. Kypsumemp - npubop AJis U3MEPEHUS JUIMHBI W3BWIMCTHIX JHHHM,
Jare BCero Ha Kaprax, IjIaHax ¥ yepTekKax.

14. Jliokc - enuHULIA W3MEPEHHUS] OCBEIIEHHOCTH B MeEXIyHApOIHOU
cucreme eaunuil (CH).

15. Manunynamop - TPy30MOIBEMHOE YCTPOMCTBO, HUCIIOIB3yeMOE IS
NOTPY30YHO-PA3TPY30UHbIX pabOT W MOHTHpyemoe (Kak TMpaBWIIO) Ha
MOOMJIbHBIE TUIAT(HOPMBI.

16.  Mamemamuueckas mooenb - 3TO MaTEMaTUYECKOE MpECTaBICHUE
peanbHOCTU. SIBISICTCS YACTHBIM CIIy4aeM TOHSITHS MOJIETH, KaK CHCTEMBI,
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UCCJIEIOBAHUE KOTOPOH IMO3BOJSIET MOJy4YaTh HHGOPMALMIO O HEKOTOPOH
IPYroM CUCTEME

17. Ooomemp- npudOp 1JIs1 U3MEPEHUs] KOJUYeCcTBa OOOPOTOB KoJjeca.
[Ipu nomoiu HEro MOXET ObITh H3MEPEH MPONJACHHBIA TPAHCHOPTHBIM
CPEICTBOM ITyTh.

18. llepeoamounoe uucno - nepegaToOuHOE OTHOIIEHUE Yucia 000pPOTOB
BEJIOMOT'0 Bajia K YMCITy 000pOTOB BEIYyIIEro Baja.
19.  Ilepemennas - mouMeHOBaHHas, JHOO aapecyeMas UHBIM CIOCOOOM

o0JacTh MaMsATH, ajpec KOTOPOH MOXKHO HCIOJB30BaTh JJSl OCYIIECTBICHHUS
JOCTYTA K TAHHBIM.

20. Paouyc - oTpe3ok, coeqUHSAIONUN IIEHTP OKPYKHOCTH (MUTH cephl) C
000 TOYKOH, JIeKaIlell Ha OKPY>KHOCTH (MJIM TIOBEPXHOCTH cpephl), a TakKe
JUTMHA 3TOTO OTpe3ka. Pagmyc cocTaBiseT MOJOBUHY AUaMETpa.

21. Pezynamop - ycTpolicTBO (COBOKYITHOCTh YCTPOMCTB), MOCPEICTBOM
KOTOPOTO OCYIIECTBISICTCS PETYIMPOBAHNE aBTOMATHYECKOE.

22. Pemennas nepedaua - 3TO mepegadya MEXaHUYECKOM DHEPTUU MPHU MOMOIIU
rHOKOT0 d3JIEMEHTa — TMPUBOJHOTO PEMHs, 3a CYET CHJI TPEHHS WU CHII
3allerieHus (3y04aTble pEMHH).

23. Pobom - aBTOMAaTHYECKOE YCTPOWCTBO, CO3/JaHHOE MO MPUHIHUITY >XHBOTO
OpraHusma.

24. Pobomomexunuxa - TPUKIAIHAS HayKa, 3aHUMAONIAsICS pa3paboTKOn
aBTOMATU3UPOBAHHBIX TEXHUYECKMX CHCTEM U SBIISIONIASCS BaKHEHIICH
TEXHUYECKON OCHOBOW MHTEHCU(DUKAIIMY MPOU3BOCTBA.

25. Cepsonpueoo - IpUBOJ C YIPABJICHUEM uYepe3 OTPUIIATEIIbHYI0 OOpaTHYIO
CBSI3b, MO3BOJIAIONIYIO TOYHO YIIPABIISTH MapaMeTpaMu JBUKEHUS.

26. Ckopocms - BekTOpHas ¢u3Mueckass BeIUYHMHA, XapaKTepU3yIolas
OBICTPOTY MEpeMEIICHUs U HaIpaBiICHUE JBIKCHHUS MaTepUabHONM TOYKHU
OTHOCHUTEIHHO BHIOPAHHOW CUCTEMBI OTCUETA

27. Cnuoomemp - WU3MEPHUTEIBHBIA NPUOOP I OMpEneNieHus MIHOBEHHOMU
CKOPOCTH JBMKEHHS TPAHCTIOPTHOTO CPECTRA.

28. CpeoHnas ckopocmv - B KUHHEMaTHKe, HEKOTOpas yCpeaHEHHas
XapaKTEPUCTHKA CKOPOCTH ABMIKYIIETOCS Tela (MIH MaTepruaaIbHOW TOUKH).

29. Taxomemp - mpuOOp IS U3MEPECHHS YaCTOTHI BpAIlCHUS BajOB MAIWH U
MEXaHU3MOB.

30. Vaempaszeyx - ynpyrue koneOaHusi B Cpele€ C YaCTOTOM 3a MpenesoM
CIIBIIIIMMOCTH YEJIOBEKA.

31. Xponoepag - mpubop s TOYHOW PErHCTpallid MOMEHTa BPEMEHHU KaKoro-
100 COOBITHS.

32. [uxn - pa3HOBUIIHOCTH YTPABISIONICH KOHCTPYKIIMM B BBICOKOYPOBHEBBIX

SI3BIKAX IIPOrpaMMHUPOBAHMS, IpeaHa3HAYCHHAs TUTS OpraHu3aluu
MHOTOKPATHOTO MCIIOJTHCHHS Habopa HHCTPYKITHA.
33. Uepsaunas nepedaua - MeXaHWYECKas Tepefada, OCYIICCTBIISIOIIASNCS

3alleTJICHUEM YEPBSAKA U CONPSHKEHHOTO ¢ HUM YEPBSYHOTO KOJIeca.
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34. Ilugposanue - obOpatumoe TMpeoOpa3zoBaHre HHGOPMAIUA B IEJISIX
COKDBITHSI OT HEaBTOPU30BAaHHBIX JIMI], C MPEIOCTABICHHUEM, B 3TO K€ BpEM,
aBTOPU30BAHHBIM ITOJIL30BATENSIM JIOCTYIIA K HEH.
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