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Pazgea Nel. « KoMIieKke OCHOBHBIX XapaKTePUCTHK NPOrPaMMbD»

1.1. TIlosicHuTeJLHAA 3aNIUCKA

HopmaruBHO-mipaBoBOi  0a30if  JuUIsl  COCTABJIICHHS  NPOrPaMMbl  MOCTY>KUJIU
CJIEIYIOLIUE JOKYMEHTHI:

- OenepanpHbii 3ak0H 0T 29 mekabps 2012 1. Ne 273-®3 «O6 obOpazoBaHuu B
Poccuiickon ®@enepauumny;

- IlocraHoBneHue riaaBHOTO roCyJapCTBEHHOro caHutapHoro Bpada P® ot 4 wurons
2014r., Ne4l, Canllun 2.4.4.3172-14 «CaHuUTapHO-3MUIEMHUOJIOTHYECKHE TPeOOBaHUS K
YCIIOBUSIM M OpraHU3aliy 00y4eHHs B 00111e00pa30BaTeIbHbIX YUPEKICHUIX);

- IIpukaz MunnctepcTBa npocsernieHus Poccuiickoit @eneparuu ot 9 Hos6ps 2018r.
Nel96 «O6 ytBepxkaenuu Ilopsika opraHu3aluu ¥ OCYIIECTBICHHS 00pa3oBaTeIbHOU
JesITEeNIbHOCTU IO JIOTIOJIHUTENBHBIM 00111€00pa30BaTe/IbHBIM IIPOrpaMMam»;

- Konuenuusi pa3BUTHA JONOJHUTEIBHOIO OOpa30BaHUS JI€TEH, YTBEpXKIACHHAsS
pacniopspkenueM [paButensctBa PO ot 4 centsOps 2014 r. No 1726-p;

- IIucemo MunoOpunayku P® ot 18.11.2015 Ne 09-3242 «O wHampaBiIeHUH
PEKOMEHTAINI

- Meroauueckue  peKOMEHJAUUU [0  MPOEKTUPOBAHUIO  JOMOJHUTEIbHBIX
o011epa3BUBAIOIINX IPOrpaMM. JlononHuTeNnbHAS oOuieoOpa3zoBareabHas
oOmiepa3BuBaromias nporpamma «PoOomup» OTHOCHUTCS K TporpamMmaM TEXHHUYECKOMH
HaIlPaBJIEHHOCTH.

VYPOBEHB CIOKHOCTH MPOTPAMMBI - OA308bli.

®opma o0yueHUs: OUHas

[Iporpamma npeaHa3HaueHa AJid JeTeil B Bo3pacTe ot 6,5 10 15 mer.

CepnesHoit mpo0OIeMOoil pOCCHIICKOTO 00pa30BaHMsI B TIEJIOM SIBJISIETCS] CYIIIECTBEHHOE
OClla0JICHNEe ECTECTBEHHO-HAYYHOM M TEXHOJOTUYECKOW COCTABJISIONMIEH IIKOJIHHOTO
oOpazoBanus. Cpeu MOJIOACKH MOMYJIIPHOCTh HHKEHEPHBIX MPOo(eccHil maiaeT ¢ KaKIbiM
rojioM. Ycumnusi, KOTOphIe MPEANPUHUMAET TOCYAapCTBO, JAIOT HEIUIOXOW pe3ylbTaT Ha
CTYMEHSX CpeaHero u BbIciiero oOpasoBanus. Jlnsgs sddexTtuBHON paboThl B
npodeccnoHaTbHOM 00pa30BaHUU HEOOXOJMMa TOMYJIApU3alus U yriyOJeHHOe U3y4YeHHe
€CTECTBEHHO M TEXHUYECKUX JUCUUIUIMH HauyuHas ¢ oOmieoOpa3oBareibHOM mIkosbl. Ha
napiaaMeHTckux caymanusx 12 mas 2011 roma B T'ocnyme P® nHa Temy «PasBurne
WHXEHEPHOro 00pa30oBaHUS M €ro pojib B TEXHOJOTMYECKOW MojaepHHu3auuu Poccum»
MOTYEPKHYTa HEOOXOJUMOCTh MPEEMCTBEHHOCTH WH)XEHEPHOTO OOpa30oBaHMS Ha Pa3HBIX
CTYNEHSX OOYy4Y€HHs, BaXXHOCTh IMPOMNENECBTUKUA TEXHHYECKOTO TBOPUECTBA B IUKOJIHLHOM
oOpazoBanuu. K coxaneHnio, COBpEMEHHOE IIKOJILHOE 00pa3oBaHHE, C MEeperpyKEHHBIMU
y4eOHBIMU TIPOTpaMMaMH U KECTKMMU HOpPMAaTHBaMH, HE B COCTOSIHUHM TIPOJBUTAThH
MIOJIHOIIEHHYIO paboTy 1o (OPMUPOBAHUIO MHXCHEPHOTO MBINIJICHUS M PAa3BUBATh JIETCKOE
TEXHUYECKOE TBOpUECTBO. KOIMYECTBO OTBENEHHBIX MO MpOTpaMME YacoB HE BCeraa
XBaTaeT /Ui TIOJIHOIEHHOTO U3y4YeHHs YyueOHOro wartepuana. B Takux ycioBHsSX
peanu3oBaTh 3aAady (popMuUpOBaHMS y JETEH HABBIKOB TEXHMUYECKOTO TBOPYECTBA KpailHE
3arpyaHuTensHO. ['opazgo  Oosblie  BO3MOMKHOCTEH B ATOM  HAlpaBiCHUH Y
JOTIOJTHUTENILHOTO 00pa30BaHMS.

AKTYyaJIbHOCTH JAHHOI MPOIrPaMMBbI COCTOUT B TOM, YTO POOOTOTEXHHUKA B IIKOJIE
MPEACTABIIACT y4alllUMCs TeXHOJOTHH 21 Beka, COCOOCTBYET Pa3BUT KOMMYHHMKATHUBHBIX
CIIOCOOHOCTEM, pa3BUBAET HABBIKM B3aMMOJICHCTBUS CAMOCTOSTEIBHOCTU MPU TNPUHATUU
pELIeHH, pacKpbIBAET UX TBOPUYECKUM 1OTe PedsiTa yyllle MOHUMalOT, KOTJja OHU YTO-JIH00
CaMOCTOSITENTLHO co3/iato u3o0petatotT. [Ipu npoBeaeHnn 3aHATHI O POOOTOTEXHUKE ITOT



(aKT He YYUTHIBACTCS, a peajJbHO MCIOJIb3YETCS HA KaXKI0OM 3aHsITHHU. B coBMecTHOM pabote
Pa3BUBAIOT CBOM MHAMBHUAyaJbHbIE TBOPUYECKUE CIOCOOHOCTH, MPEOAOJEBAIOT TBOPUECKUE
MpoOJIeMBbI, MOTYYal0T BaKHBbIC (yHIAaMEHTAIbHbIE TeXHUYeCcKue 3HaHUSA. OHU CTaHOBSATCS
0onee KOMMYHUKAOEIbHBIMH, Pa3BUBAIOT OPTaHMU3AIMU U TPOBEICHUS HCCIEIOBaHUM, YTO
0e3yCIIOBHO CIIOCOOCTBYET MX yCIEXy B JalbHEHIIIEM IIKOJILHOM 00pa3oBaHWH, B OyayIien
pabore.

[Ipomecc opraHu3ammu TaKoro 0OOpa30BATEIIBHOIO IMPOCTPAHCTBA TpeOyeT
WCIIOJIb30BAHUSI HOBBIX NMPUEMOB MPENOJABAHUS, B OCHOBE KOTOPBIX JIEKUT MPEACTABICHUE
B JCSATEIBHOCTHOM MOJXOJE KakK CIOCO0€ JOCTHXKEHHS IUIAHUPYEMbIX 00pa30BaTelIbHbBIX
PEe3yAbTaTOB, YJOBJIETBOPEHUS! JUYHOCTHBIX MOTPEOHOCTEH O0ydarolierocs, onpeiesieHus
€ro WHANBUIyaTbHOW 0O0pa3oBaTEIbHOM TpacKTOpUU. B 3TOM 3akiro4aeTcs HOBH3HA
nporpamMMmbl. OTIU4MTENbHAS OCOOCHHOCTh TMPOTPaMMBbl - BBIIIOJIHEHHE MPAKTUKO-
OPUEHTUPOBAHHBIX 3aJaHUN, IPELYCMATPUBAIOIIMX OCBOCHUE TEOPETUYECKOTO MaTepralia B
MPaKTUYECKON JAesTeNbHOCTU. JlaHHas OCOOEHHOCTh MOTpeOOBasia M3MEHEHHUS] CUCTEMbI
OLICHMBaHUSl 00pa3oBaTENbHBIX PE3YJbTATOB: (UKCHpyeTcs IUHAMHKA pPE3yJIbTaTOB
KaXXI0ro 00y4aromierocsi, a He COMOCTABJICHUE €r0 C «ITAJIOHOM», «00pas3lioM»; B OCHOBE
aHanM3a 0Opa30BaTENIbHOM MPOIYKLHHU JIEKUT CIEUUaIbHO pa3paboTaHHas aHaJUTHYECKas
mIKasna.

[IporpamMma paccuuTaHa Ha JETEH MIIAAUIETO, CPEIHETO M CTAPLIErO IIKOJIBHOTO
BO3pacTa C y4eTOM OCOOEHHOCTEMN UX Pa3BUTHSI.

Pexxum 3aHATHI: 3aHATHS B TpyNnax MpoBOIsATCS U3 pacueta 1-4 kmaccel 2 daca B
Hezeno, 5-9 kmaccerl 3 yaca B Heaento 1o 40 MUHYT.



1.2 Heanb 1 327244 NPOrpaMMblI

HC.TII)]O NmporpaMmbl: CO3JaHHC YCJIOBI/Iﬁ JJI1 3HAKOMCTBA 06yqa}oumxc;1 C 3aKOHaMH
p€ajibHOro MuHpa, IM[IPHUMCHCHHA TCOPCTHYCCKUX 3HAHUM Ha IMPAKTHUKEC, Pa3BUTHUA
Ha6J'IIOI[aTeJ'II>HOCTI/I, MBIIJICHUA, C006paBI/ITGJ'II>HOCTI/I, KpCaTUBHOCTH.

3agaum:

- Hcnonp3oBaHue COBpPEMEHHBIX pa3pabOTOK MO POOOTOTEXHHKE B 00JacTu
o0Opa3oBaHUs, OpraHU3alMsl Ha UX OCHOBE aKTUBHOI BHEYPOUHOM EATEIBHOCTH YUaIIUXCsI

- O3HaKOMJICHHE YYalllUXCs C KOMIJIEKCOM 0a30BbIX TEXHOJIOTHM, MPUMEHIEMbIX
P CO3/1aHUU POOOTOB

- Pemenue yyammmucs psjga KUOSpHETHUECKUX 3a/a4, pe3yJIbTaTOM KaXIOW U3
KOTOpBIX OyaeT paboTaronuii MEXaHu3M WK pOOOT C aBTOHOMHBIM YTIPaBICHUEM

- Pa3ButHe  MenkoW ~ MOTOPWKH, BHHUMATEIBHOCTH, AaKKypaTHOCTH H
n300peTaTeIbHOCTH

- Pa3BuTHE y IIKOJBEHUKOB HABBIKOB KOHCTPYUPOBAHUS U MPOTPAMMHUPOBAHHS

- PasButHe KpeaTMBHOrO MBIIUICHHS M TMPOCTPAHCTBEHHOTO BOOOpaXKEHUS
YYaIuXcs

- Opranuzanus 4 ydacThe B HUIpax, KOHKypCax M COCTS3aHUSAX POOOTOB B
KaueCTBE 3aKPEIUICHHS U3y4aeMOro MaTepualia u B IEIsIX MOTUBALUK O0ydYEHUS.
- IloBbllIeHHE MOTHUBAIMHM YYAIIUXCS K HM300pPETATENIbCTBY M CO3JAHUIO COOCTBEHHBIX
POOOTH3UPOBAHHBIX CUCTEM
- @opmupoBaHHE y YYalIUXCsl CTPEMJICHHSI K MOJYYEHHIO KaueCTBEHHOI'O 3aKOHYEHHOTO
pe3ynbraTta
- ®opmupoBaHKE HABBIKOB MPOEKTHOT'O MBIIIUICHHUS, pa0OTHI B KOMaHJIE.



1.3 llnanupyemble pe3yabTaThl

ITo okoHuaHMIO porpamMMel «PoboMup» y ydamuxcs 0XKHUIAETCS JOCTHKECHUE

CIIETYIOIINX PE3yIbTATOB!

npeaMeTHbIE:
o IIEPBOHAYAJIbHBIE 3HAHUS O KOHCTPYKIUAX POOOTOTEXHUUYECKUX YCTPOICTB;
 IIPHEMBI COOPKH pOOOTOTEXHHUECKHX ycTporicTB Lego Mindstorms EV3;
o 3HaHHE IIPABHJI OE30MACHOMN paboTHI;
¢ TIOHMMaHHE OCHOBHBIX KOMIIOHEHTOB KOHCTpYKTOpoB Lego Mindstorms EV3;
e BJIAJICHHEC OCHOBHBIMHU MPUEMaMH KOHCTpyHUpoBaHus podoroB Lego Mindstorms EV3;

« yMeHHe nporpammupoBats Lego Mindstorms EV3 B munu cpene Brick
« Program;
e YMEHHE OpraHM30BBIBATH pabodyee MeCTO; BBHINOJIHEHUE NpPaBUI pabOTHl ¢
KOHCTPYKTOPOM,;
MeTanpeIMeTHbIe:

e YMEHHME M3JIaraTb MBICIA B YETKOM JIOTMYECKOM IIOCJIENOBATEIBHOCTH, OTCTAUBATH

CBOIO TOYKY 3PEHUS, AHAJIM3UPOBATH CUTYALUI0 U CAMOCTOSATEIIbHO HAXOUTh OTBETHI Ha

BOIIPOCHI ITyTEM JIOTUYECKUX PACCYKICHUM;

o pa3BUTHE MEJIKOW MOTOPUKM M BHUMATEIbHOCTb, HAYAJIOCh (POPMUPOBAHUE YMEHUS

aKKypaTHOCTb U U300pETaTEeNbHOCTD;

e HMHTEPEC K KOHCTPYKTOPCKO-TEXHOJIOTHYECKOMN AEATEIbHOCTH;

o HAaBBIKM pabOTHI B KOMAH/IE;

¢ HaBBIKM pabOTHI IO HHCTPYKLKH, 00pa3Ily U IPOCTEUIINM alrOpUTMAaM;

o HABBIKM IUIAHUPOBAHUS U CAMOCTOSATEIIBHOTO BBINIOJIHEHUS ITPAKTUYECKUX 3aTaHUM;
JIMYHOCTHBIE:

* CTpEMJICHHE K MTOJyYCHHIO KaYECTBEHHOIO PE3yJIbTaTa;

* OTBETCTBEHHOE M TBOPUYECKOE OTHOUIEHHE K BBINIOJIHAEMON padoTe;

* OCO3HAHME 3HAYEHUS COTPYAHHYECTBA C JPYIMMH YYallUMUCS JUId JIOCTHKEHUS

MIOCTaBJICHHBIX LIEJEH.



Pa3znea Ne 2. « KoMIuiekC OpraHu3anMOHHO-NIeJArOru4ecKux ycjaoBuii»

2.1. Y4eOHBIH IJIAH

I[OHOJIHI/ITGJ'ILHEUI 06Hl€06p330BaTGJ'II>Ha5I 06mepa3131/113a101ua}1 IIporpaMma BKJIHOYaCT

B ce0s 2 Kypca:

. «PoboToTeXHMKA I HAUMHAIOIINX ),
. «P00OOTHI BOKPYT HACY.
Ne HanmMmeHnoBaHue
H/H Kypca g
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1. 1 -ii rog oOyueHust Bcero 99 102 201 | BeicraBka
TBOPYECKHUX
Teopus 37 36 73 pabot
[IpoextHas
IpakTuka 62 66 128 pabora
2. Bcero 99 102 201 | BeicraBka
2 -1 roj1 00yUeHUS Teopus 37 36 73 TBOPYECKHUX
IMpakTuka 62 66 128 pabor
IIpoektHas

2.2. Kanenaapuslii yueOHblii rpaguk

Hauano yue6Horo rona - 1 cenrs6ps Oxonuanue ydeOHoro rona - 31
Masl.

[TponomxurensHOCTh yueOHOTO rosa: 34 Heneb.

Hepaboune npa3aHUYHbIE U BBIXOAHBIE JHU:

- 4 Hos16ps - [leHb HAPOTHOTO EAMHCTBA;

- 1,2,3,4,5, 6 u 8 suBaps - HoBorognue KaHUKYJIbI,

- 7 sHBaps - Poxxnectso XpHucTOBO;

- 23 ¢eBpans - lens 3amuTHrka OTeuecTBa;

- 24 (eBpans - BRIXOJHOH JIeHb, IEPEHOC ¢ BOCKpeceHbs | ssuBaps 2023 r.
- 8 Mapra - MexxayHapoaHbII )KEHCKHI JCHb;

- 1 mas - Ilpa3nauk Becnel u Tpyna;

- 8 Mas - BBIXOJHOM JIeHb, IEPEHOC C BOCKpeceHbs 8 suBaps 2023 r.;
- 9 wmas - Jleas I1oGenpr;

- 12 urons - Jlens Poccun.
Cpoku npoBeieHus: IPOMEXYTOUHOM aTTectauuu: ¢ 22 o 31 mas




[TpunoxkeHune K JOMOJTHUTEIIBHON
00111e00pa30BaTeIbHOM
o01epa3BUBAIOIIEH POrpaMme
«Pobomup»

Pabouas mporpamMmma mno Kypcy
«Po000TOTEXHHKA NIl HAYNHAIOIIUX)



Kypc pa3paboran ans getedi 1-4 KmaccoB € yuéTOM 0COOeHHOCTed uX
pa3BUTHS.
3aHsATHs MMPOBOJSATCA 3 pa3a B HeZleslo C Harpy3Kou 1 akajieMu4ecKUi uac.

Kypc paccuutan Ha 2 roza - 198 uyacoB (B TOM umC/ie, TeopeTUYeCKHe
3aHATHSA — 53 yaca, pakTU4eckue 3aHAaTus — 145 vaca).
B mpotiecce o6yueHusi BO3MOKHO yBe/MUeHHe WU COKpallleHHWe 4YacoB, T10
Kakoi-mbo TeMe, B 3aBUCHMOCTU OT KOPPEKTHUPOBKH 3a/]ay.

YUYEBHBIN IVIAH 1 TOJIA OBYUEHUS

Ne Pa3zgesbl u TeMbl KounyecTBo 4yacoB DopMbI
n/m Teopus | NpaKTHKa ‘ BCEro | aTTecTaluMu/KOHmpons
1. BBenenme (2 4.)
1.1 | \3uakoMcTBO ¢ 1 1 2 Bbecena - nuanor
koHcTpykTopoMWeDo.
Onementsl HaOopa. TexHuka
0e30macHOCTH
2. Hporpammuoe odecneuenne LEGO WeDo (4 u.)
2.1 | O630p. [lepeyeHb TEPMUHOB. 1 1 2 Urposoii Tect
CoueraHus KIaBUII.
2.2 3Byku. @OHBI FKpaHa. 1 1 2 [IpakTuueckas pabora
3. M3ydenue mexanu3moB (10 4.)
3.1 [Tepssie mraru. O630p. 1 1 2 BukTopuna
3.2 3y0uareie konéca. 1 1 2 CamocTtosiTenpHas
[TpomexyTouHoe 3y04yaToe paboTa ¢ TBOpPUYECKUM
koseco. Koponnsie 3aJJaHuEM
3yOuateie Komnéca.
3.3 [Tonmxatomas 3y0yaras 1 1 2 CaMocTosTenbHast
nepenava. [ToBwimaromnias paboTa ¢ TBOPUYECKUM
3yOuaras nepenayva. 3aIaHHEM
34 [IxuBBI U peMHHU. 1 1 2 [IpakTrueckas pabota
IlepékpécTHas pemeHHas
nepenava. CHIKEHUE,
YBEJIMYEHUE CKOPOCTH.
3.5 Yepsiunas 3yOuaras 1 1 2 KonTponsHoe
nepeava, KyJIadok, peryar. TECTUPOBAHUE
4. N3yuyeHue 1aTYNKOB U MOTOPOB (4 4.)
4.1 MoTop u ocu. 1 1 2 [IpakTrueckas pabota
4.2 JlaTumk HaKJIOHA, JATYHK 1 1 2 CaMocTosTenbHast
paccTosHusl. paboTa ¢ TBOpPUYECKUM
3aJJaHuEM
5. IIporpammupoBanue WeDo (8 4.)
5.1 brok «{ukm» 1 1 2 [IpakTrueckas pabota
5.2 | bnok «IIpubaBuT K 3KpaHy», 1 1 2 [IpakTuueckas pabora
010K «BBIuecTh U3 3KpaHa»
5.3 bnox «Havats npu 1 1 2 [IpakTuyeckas padora

MOJIYYCHHU IMUCbMa).




MapkupoBka.

5.4 HtoroBoe 3aHaTHe MO 1 1 2 CamocrosiTenbHa
MIPOUICHHBIM TEMAaM. MpakTUieckas pabora
6. KoncTpynpoBaHue U NIporpaMMUpOBaHUeE 32IaHHBIX
Mojeei ( 54 4.)
6.1 3abasnvle MexaHuIMbl
TaHITyrOIIME TTHITBI. 1 1 2 [IpakTrueckas pabora
Co3znanue rpyIibl 2 2 [IpakTrueckas pabora
«TaHmyomuye NTHIBD
YMHas BepTylIKa. 1 2 3 [IpakTnueckas padbora
O0e3bsiHKa — OapabaHITUIIA. 1 2 3
Co3nanue u3 00€3bsTHOK — 1 2 3 [IpakTuyeckas pabora
OapabaHITUIT TPYIIIIBI
yIapHBIX.
6.2 3eepu
lNomoansIii aymUrarop. 1 2 3 [IpakTrueckas pabota
Co3nanue makera 2 2 [IpakTryeckas padora
3aroBeTHUKA.
Prryarmmmii neB. 1 2 3 [IpakTrueckas pabora
Co3anue JI-BUHOU CEMbBU 1 2 3 MuHH-BBICTABKA
(Mama — JTbBHIIA B JIbBEHOK).
[Topxaromiast mrua. 1 2 3 Munun-BBICTaBKA
6.3 @ymoon
Hanamarormmii. 1 2 3 [IpakTrueckas pabora
[Tomananue B MHILIEHB 1 1 MuHu-copeBHOBaHUS
(copeBHOBaHUE
HaraJaromux ).
Bparaps. 1 2 3 MuHu-COpeBHOBAHUS
CoBMecTHOE 3aHATHE 1 2 3 MuHu-copeBHOBAHUS
«Harmamaromuii u Bpatapb»
JIukyromue 60JIeNbUTIKH. 1 2 3 MuHH-COpeBHOBaHUSA
Coznanue rpymisl 1 1 MuHu-copeBHOBaHUS
OOJIEBIITNKOB.
6.4 Ilpukniouenus
Criacenue camMoJIETOB. 1 2 3 [TpakTuueckas padbora
[Ipunymannas ucropus mpo 1 1 2 IIpakTryeckas pabora
Makca u Mamry.

CriaceHue OT BeJIMKaHa. 1 2 3 [MpakTuueckas padbora
VYpaBieHue BEIIMKaHOM 1 1 [IpakTrueckas pabota
«BOJILIEOHO MATOYKOH.

Henoronuisiemslii napyCHUK. 1 2 3 [IpakTryeckas pabora
Hrorosoe 3ansTue 1no 1 1 [IpakTruyeckas pabora
pazneny «lIpuxarodeHusn.
7. Wrorosoe 3ansarue mo pazaeny «lIpuxmroueHus».(6 4.)
7.1 | YmpaBieHue ¢ KIaBHaTypBhI. 1 1 2 CamocrosTenbHas
VYrpaBieHue roiocom. paborta

VYnpasineHne MOIHOCTBIO
MOTOpa IpH ITOMOIIH
JaT4MKa HaKJIOHA.




1.2 CrydaifHbIN TTOPSIIOK 1 1 2 CamocrosiTenpHas
BOCTIPOM3BEICHUS 3BYKOBBIX pabora
(aiinoB. CyuaiiHbIN BEIOOD

¢dona skpana. Cynep
CIIy4aifHOE OXHIaHue.
7.3 Bce 3Byku. Bee dhonbr 1 1 2 MuHu-BbICTaBKA
JKpaHa.
8. HMuauBuayajbHasi MpoeKTHAasi AessTeabHOCTD (10 4.)
8.1 | BripaboTka u yTBEpKACHUE 2 2 4 CamocrosiTenpHas
TEM IPOEKTOB. pabora

8.2 | KoucrpyupoBanue Monenu, 2 2 4 [IpakTnueckas padbora

€€ IpOrpaMMHUPOBAHMUE.

8.3 [Ipe3enTamus Moaeme. 1 1 3ammTa TBOPUECKUX

MIPOEKTOB
8.4 BpicTaBKa TEXHUYECKUX 1 1 [TpomexxyTounas
MIPOEKTOB y4aIIuXCs atrtecranus. BeicraBka
- IpEe3eHTaIUs
9. INoasenenme uroros (1 4.)
9.1 | IloxBenenue UTOroB pabOTHI 1 1 becena-nuanor
3a roJl. 3aKJIIOYUTEIIbHOE
3aHATHE
Hroro: 37 62 99
YUYEBHBIN IIJIAH 2 T'OJIA OBYUEHMUSI
Ne ni/m Pa3zgennbl u TeMbl KoJunyecTBo yacoB
TeOpHUs | MPAKTHKA | BCEro ®opmbI
arrecTauMu/KoHmpons
1. BBoaHoe 3aHsiTHe (24.)
1.1 | [IpaBuna noBenenus u Th 1 1 2 becena - nquanor
B kabunetre «LEGO -
poOoThI» U Iipu paboTe ¢
KOHCTPYKTOpaMHU
«LEGO».
2. Ucnouab3oBaHue HA00POB KOHCTPYKTOPOB «LEGO-
WEDO» u «<LEGOMINDSTORMS» (31u.)
2.1 | IIpaBuna paboTsI ¢ 1 2 3 Hrposoii Tect
koHcTpykTopoM LEGO
Mindstorms NXT 2.0.
OcCHOBHBIE I€TAJIH.
3nakomctBO ¢ NXT 2.0.
Cnenudukamnms. Kaonku
YIPaBJICHHUS.
2.2 | Coopka poOOTOB 11O 1 10 11 [IpakTuueckas pabora
TOTOBBIM CXE€MaM,
yeprekaM. CepBOMOTOPHI.
Hasnauenne nopros NXT




2.0.

2.3

3HaKOMCTBO C JaTYUKaMHU.

[IpakTrueckas pabora

2.4

Po6oTEI cOOCTBEHHOI
KOHCTPYKITUH.
OnTtuMunsanus coOpaHHOM
KOHCTPYKITUU
(patmonanbHas
KOMIIOHOBKA, 00JIerYeHue
€e, 32 CYeT YMCHBIICHUS
qyucia aeranen).

10

CamMocTosTeabpHas
pabota

2.5

Ontumuzanust CoOOpaHHOM
KOHCTPYKITUU
(patmonanbHas
KOMIIOHOBKA, 00JIETUeHUE
€€, 3a CYCT YMEHBIICHUS
qyucia aeranei).

CamocrosiTenbHast
paboTa ¢ TBOpPYECKHM
3a/1aHAEM

3.MIporpammbl «KROBOLAB» u «NXT» (274.)

3.1

3HaKOMCTBO CO Cpelioi
nporpammupoBanus NXT-
G. OKHO UHCTPYMEHTOB.
Komannger NXT-G. PaGora
C MUKTOTpaMMaMHu,
coeIUMHEHNE KOMaHI.

1

4

[IpakTuueckas pabora

3.2

CocTraBiieHue JUHEHHBIX
porpamm, nepeaada u
3aMmyCcK MpOTrpaMMBl.

10

11

[IpakTuueckas pabora

3.3

CocraBneHue nporpamMmmbl
C UCIIOJIb30BaHUEM
[1apaMeTpPOB, POIPAMMEBI C
LIUKJIOM. Y CIIOBHE,
YCIIOBHBIN NIEPEXO.
JlaT4uKyU ¥ UX MapaMeTpsl.

10

11

[IpakTnueckas pabora

1. Koncrpykropckuii 3tan (214.)

4.1

OcobenHoctu
COCTaBJICHUS
TEXHOJIOTUYECKOH CXEMBI
cOOpPKH, pa3TUYHBIX
Moesei poOoToB.

1

5

6

Tecrt-onpoc

4.2

Pa3paboTka pa3zianuHbIX
BapHaHTOB CXeM COOpKHU
pob6oToB

13

15

CamMocTosTeabpHas
paborta

2. Texuojoruveckuii 3ran (164.)

5.1

KoncTpykTHBHBIE
0COOEHHOCTH Pa3IMYHBIX
Mojeneld poOoToB.
Metoauka BbiOOpa
Macitaba
MOJIEJTUPOBAHHUS.

1

7

8

[IpakTuueckas pabora

5.2

O0630p CyHIECTBYIOMNX

[IpakTrueckas padota




cXeM cOOpKHU MOoJenel: -
KOMITOHOBOYHBIE CXEMBbI
Pa3IMYHBIX POOOTOB CO
crenuaibHbIMU
3JIeMeHTaMu
KoHcTpykTOpoB «LEGO-

MINDSTORMS»
5.3 Co3znanue coOCTBEHHBIX 1 1 2 3amuTa TBOPUYECKUX
MOJEIEH. MIPOEKTOB
3. IoaBenenue utoros. (2 yaca)
6.1 IlonBeneHne NTOrOB 1 1 2 BricTaBka

paboTHI 3a TO/I.
3aKII0YUTENIBHOE 3aHATHE

Hroro: 16 83 99

Bce 3anamusa nposooamcs c ooopyoosanuem yenmpa « Touxka pocmay

COJAEPXAHMUE TPOI'PAMMBI 1T'OJA OBYUEHUSA

1.  Bgsenenue (2 u.)

Teopus. TlpaBunia mMoBeleHUE U TEXHUKA OE30MACHOCTH B KaOWHETE W TPHU
padboTe ¢ KOHCTPYKTOPOM.

[IpaBuno paboTel ¢ KOHCTPYKTOpOM. (OCHOBHBIE JI€Tajdl KOHCTPYKTOpA
LegoWe D: 9580 xonctpykrop IlepBoPo6or, USBLEGO - kommynHukarop,
MOTOp, JIaTYUK HAKJIOHA, TaTYUK PACCTOSIHUS. 4 3Tama 00y4yeHUs — yCTaHOBIICHUE
B3aMMOCBS3H, KOHCTPYUPOBaHUE, pediekcrs U pa3BUTHE.

2. IIporpammuoe odecnieuenue LEGO WeDo (4 4.)

Teopus: BKJanKa CBSI3b, BKJIAJKa MPOEKT, BKIAJKa COAEp)KaHUE, BKIIaIKa
’KkpaH #u T.1. llepedernr TepMuHOB M uX 0Oo03HaueHue. CoueTaHUs KIABUII IS
OBICTPOTO JTOCTYIAa K HEKOTOPBIM (DYHKITHSIM.

Ilpaxmuxa: 3Bykn — biok «3ByK» U IEpEYEHb 3BYKOB KOTOPBIE OH MOXKET
BOCITPOU3BOANTH. DOHBI SKpaHa KOTOPHIE MOKHO UCIOJIb30BATh MpH padoTe.

3. N3yuenne mexaunu3mos (10 4.)

Teopus: mepBbie 1mmard. OO030p OCHOBHBIX TMPUEMOB COOPKH U
nporpammupoBanus. Iloctpoenue mojenei: 3ydouaTeie Koyi€éca, MPOMEKYTOUHOE
3yb4aroe KoJjieco, KOpOHHBIE 3yOuarThie KoJi€éca, MOHMXKaroIas 3yoyaras nepejaaua,
MOBBIMIANONIAS 3yOuaTas mepenava, MIKUBBI U PEeMHH, MEpEKPECTHAS pEMEHHAs
nepeaayva, CHIDKEHUE, YBEIMYECHHE CKOPOCTH, YepBsSiYHas 3yOdaras Tmepemauya,
KYJIa4OK, phIUar ux o0CYXACHHE U IPOrpaMMHUPOBaHUE.

Ilpakmuxa. co3gaHue CBOeH MporpamMmbl pabOThl MEXaHU3MOB.

4, N3yuyeHue 1aTYUKOB U1 MOTOPOB (44.)

Teopus: TIOCTpOEHHE MOJEIA C HCIOJBb30BAaHMEM MOTOpa U  OCH,
oOCyXKeHHe, TPOrpaMMUPOBAHHE.

Ilpaxmuka: TIOCTPOCHHE MOJIEIHM C HCIIOJB30BAHHEM JaTuyWKa HAKJIOHA U
paccTosiHUS, OOCYKIEHNE U TPOTrPAMMHUPOBAHKE, CO3/IJaHNE CBOCH MPOTPaMMBbL.

d. IHporpammupoBanneWeDo (8 u.)

Teopus: M3y4eHNE OCHOBHBIX OJIOKOB TporpamMmupoBaHus: 0ok «L{uxmy,
ook «IIpubaBuTh K 3KpaHy», 010K «BbryecTh U3 3kpaHa», 6mok «Hauate mpu
MOJTYYCHUH TTHCHMaY.

Ilpakmuka: MapKupoBKa OCHOBHBIX OJIOKOB. [IporpammupoBanue




OCHOBHBIX OJIOKOB.

6. KoHcTpyupoBaHue U IPOorpaMMHpoOBaHue 3aJaHHBIX MojeJieil (54 4.)

6.1. 3abaenvie mexanuzmol

Teopusi: TnpueMbl KOHCTPYMPOBAHHUS MEXAHUYECKUX  KOHCTPYKLUHU.
Hcrnonb30BaHuE CUCTEMBI PEMEHHBIX Iepeaay.

Ipakmuxa:«Tanuyyrowue  nmuybly - KOHCTPYMPOBAaHHE  JBYX
MEXaHUYECKUX IITHIL KOTOpPbIE CIOCOOHBI W3/1aBaThb 3BYKH U TaHIIEBATh,
nporpamMmupoBanre ux noseaeHus. Coznanue rpymmbl «TaHIyromue OTHIBD -
KOHCTPYUPOBAHUE U IPOIrPAMMHUPOBAHUE MOJIEIICH.

«Ymnaa eepmywika» - noctpoeHue MOJEIM MEXaHUYECKOrO YCTPOMCTBa
JUISL 3allyCKa BOJYKA WM MPOTrPaAaMMHUPOBAHHME €r0 TaKUM 00pa3oM, YTOOBI BOIYOK
0CBOOO0K/1AJICS TIOCIIE 3aITyCKa, @ MOTOP MPHU 3TOM OTKIHOYAJICS.

«0Obe3panka — Oapadanwuya) - TIOCTPOCHUE MOJEIM MEXaHMYECKON
00€3bIHKA C pyKaMHu, KOTOpble MOAHUMAIOTCA W OMyCKalTcs, OapabaHs Mo
noBepxHoCcTH. Co3nanue u3 00e3bsiH — OapabaHIIUI] TPYIIBI YIaPHBIX.

6.2 3eepu.

Teopusi: TpueMbl KOHCTPYMPOBAHHUS  MEXAHUYECKUX  KOHCTPYKUUHU.
Hcnonb30BaHrEe CUCTEMBI 3y0UaThIX Tiepeaad.

Ipaxmuxa:«I onoonwii aniuzamop» -KOHCTPYHPOBAHUE 151
IPOrpaMMHUPOBAHNE MEXAaHUYECKOTO aJUIMraTopa, KOTOPBIA MOT Obl OTKPBIBATh U
3aKpbIBATh CBOKO NACTh M OJHOBPEMEHHO M37aBaTh pa3iaudHble 3BykU. Co3naHue
MakKeTa 3all0BEHUKA.

«Poluawguit  n1ee» - TIOCTPOCHHWE MOJIEIM MEXAaHWYECKOIO JIbBa U
pPOrpaMMHUpPOBAHUE €ro, 4yToObl OH H3/AaBall 3BYKH (pblyai), MOJHUMAJCS U
OIyCKaJCsl Ha MEpPEeiHUX Jamax, Kak Oynro oH caaurcs M joxutcs. CoznaHue
JHBUHOW ceMbHU (MaMa — JIbBUIIA U JIbBEHKA).

«Ilopxarowaa nmuya» - NOCTPOEHUE MOJEIU MEXAHUYECKOW NTULBI U
porpaMmMupoBanue €€, yToObl OHA M3AaBajia 3BYKH M XJIOMaja KPbUIbSIMHU, KOT/a
e€ XBOCT MOJAHUMAETCS WJIM OITyCKAEeTCs.

6.3.@ymoon.

Teopusi: TpueMbl KOHCTPYMPOBAHHUS  MEXAHUYECKUX  KOHCTPYKUHHU.
Hcnonb30BaHuEe CUCTEMbI PEMEHHBIX U 3y0UaThIX Nepeiay.

llpaxmuka:«Hanaoawowuii» - KOHCTPYWPOBAHUE W MPOTPAMMHUPOBAHUE
MEXaHU4eCcKOTo (pyrbosiMcTa, KOTOphIA OyAeT OMTh HOTOM MO OyMaKHOMY MsIy.
[Tonaganue B MuIilieHb (COPEBHOBAHWE HAMAJAIONINX) KOHCTPYUPOBAHUE TPYIIIIHI
HaMaJ arouX.

«Bpamapev» - KOHCTpyMpOBAaHHME U MPOrPaMMHUPOBAHUE MEXAHUYECKOTO
BpaTapsi, KOTOPBIM ObUT ObI CIOCOOEH TEpEeMEeIaThcsl BIPABO M BJIEBO, YTOOBI
OTOUTH OyMa’KHBIH IIAPUK.

['pynnoBast paboTa o KOHCTPYMPOBAHUIO BpaTaps U HAMaJaloIIEro.

«/lukyrowue oOonenvuwguku» - KOHCTPYMPOBAHHWE U MNPOrpPaMMHpPOBAHUE
MEXaHUYEeCKUX  (PyTOONBbHBIX  OOJENBIIMKOB, KOTOpble OyayT H3/AaBaTh
MPUBETCTBEHHbIE BO3rJachl, W MOMANPBHIrMBaTh Ha Mecre. Co3gaHue TPYMIbI
OO0JIEIIBIIIUKOB.

6.4. Ilpuxnrouenus.

Teopusi:  3aKkperjieHUE TPUEMOB  KOHCTPYMPOBAHUS ~ MEXaHUYECKUX
KOHCTpYKUMH. Mcnosib30BaHNe CUCTEMBI PEMEHHBIX U 3yOUaThIX IEepeaay.

IIpakmuka:«Cnacenue camonéman - KOHCTPYUPOBAHUE "



MpOrpaMMHUPOBAaHUE MOJEIM CaMOJETa, CKOPOCTh BpalICHUS MpONesuiepa
KOTOPOT'O 3aBUCHUT OT TOTO, MOJHAT WM ONYIIEH HOC camoiiéra. [IpuaymbiBanue
ucropun npo Makca u Mamy, KOHCTpyMpOBaHME MOJEIEH HCTOPUH U €€
IIPOUTPBIBAHHUE.

«Cnacenue om @enuxkana» - KOHCTPYHUPOBAHHE W NPOrPAMMHPOBAHHE
MOJIEJIM MEXAaHUYECKOIO BEJIMKaHa, KOTOPBIA BCTAE€T, KOrJga €ro pas0ynsr.
YrpasieHue BETUKAHOM «BOJIIICOHON MATOYKOM.

«Henomonnsaemulii napycHuk» - KOHCTPYUPOBAHUE U MPOrPaMMHPOBAHUE
MOJIeNIM TTapyCHUKA, KOTOpas CoCOOHA MOKauuBaThCs BOEPEN U Ha3all, Kak OyJITo
OH ILIBIBET MO BOJHAM, YTO OYJIET COMPOBOXKIATHCSI COOTBETCTBYIOIIUMU 3BYKaMHU.

7. Ilporpammel 1uist uccjaegoBanuii (6 4.)

Teopusi:  0030p TmpemsiaraéMbIX  TPOrpamMM, YTOOBI  HCCIENOBaTh
BO3MOKHOCTH MPOTPAMMHOI0 00€CTICUECHHUS.

IIpaxmuxa: ynpaBIeHUE C KIABUATYPHL. YIPABICHUE TOJIOCOM. Y IIPABICHUE
MOIIHOCTBIO MOTOpa IMpU MOMOIIM JaTyuka HakioHA. CilydallHBIM IOPSAOK
BOCIIPOU3BEIEHUS 3BYKOBBIX (aiinoB. Ciyualinblii BeIOOp (hoHa skpana. Cymep
ciydaitHoe oxxunanue. Bcee 3Byku. Bcece ¢onbl 3kpana. Jlotepes (3amycTtute
nporpaMmy, 4TOOBl y3HaTh, KTO € BBIMIPaeT B JoTepero). JxoicTuk
(IToBopaunBaiiTe NaT4YMK HAKJIOHA «HOCOM» BBEpPX WM BHU3 U HAOJIOJANTE, Kak
OyJeT MEHSATHCS HalpaBJICHUE BpallleHus MoTopa). llomyraid (ckaxxurte, 4yTo —
HUOYAb B MUKPO(QOH U HAOMIOJAWTE 3a pe3yibTaToM). XpaHUJUIIE (3allyCTUTE
IporpaMMy M BBEAHUTE CBOM CEKpeTHBIM KoJ. CMOXKETe JIM Bbl OTIEPETh 3aMOK?).
CrnyualiHas LIETIHAsl peaKIusl.

8. UnauBuayajabHasi mpoeKTHas JesATeabHoCTh (10 4.)

Teopusi:  3aKpeIUIEHUE IPUEMOB  KOHCTPYHPOBAHUS  MEXAHUYECKUX
KOHCTpYKLMH. Mcnosb30BaHue cUCTEMBI pa3IudHbIX Ieperay

Ilpakmuka: pa3paboTka COOCTBEHHBIX MOJeNel B rpynmnax. BeipaboTka u
YTBEPXKJIEHUE TEMbl, B paMKax KOTOpOH OyJIeT peanu3oBaTbCi MPOEKT.
KonctpynpoBanne wmoxenn, e€ mnporpamMmMupoBaHue. lIpeseHTanus Monenen.
BricraBka. CopeBHOBaHUS

9. HoaBeaenne uroros (1 4.)

Teopus: 3akperuieHre U3y4yeHHOro matepuana. [lonBeneHre UTOros 3a roji.
[lepcnexTuBbl pabOTHI HA CAEAYIOIIMMI TO/.

Dopmul 3anamuil; CAaMOCTOSITENIbHAS padoTa, 3a4€T, MpaKTU4YecKas padora.

COILEPKXAHUE IMTPOI'PAMMBI 2 I'OJJA OBYYEHUA

1. BBenenue (2 4.)

Teopus: 3amauun yueOHOW rpynmbl. [Iporpamma w TuTaH 3aHATHNA Ha
npeactosmmii  roa. OpraHu3zannoHHble Bompochl. [IpaBwia 1o TEXHUKE
O0e3zonacHocTU. TpaHCHOpPTHBIE CpEACTBA. Onpenenenne HanmpaBJICHUN
MIPOEKTHOM AEATEIBHOCTU C YYETOM «METAIPEAMETHON NEATEIBHOCTH.

Ilpaxmuxka: JlemoHCcTpaiysi oOpas3iioB MOJIEIIECH.

2. Ucnoab3oBanne HaOopoB kKoHCTpykTOpoB «LEGO-WEDO» n
«LEGOMINDSTORMS» (31 u.)

Teopus: IlpaBuiia pa®OTHl ¢ JAUTEPATYPOH M PA3IUYHBIMU MCTOUHHKAMMU
uHpopManuu.

Ilpakmuka: PabGota c nuteparypoit, B WHTepHere. Mup wmammH u
MEXaHHU3MOB; TIOBBIIICHUE IPOU3BOJUTEIBHOCTH M KadyeCTBA; MUHUMM3ALIUS



CTOMMOCTH onepauﬂﬁ;

3. IIporpammbr «KROBOLAB» n «NXT» (27 u1.)

Teopus: 3HaKOMCTBO ¢ KOHCTpykTOopamu. CrernuanbHble 3JIE€MEHTHI,
coJiepkaiuecs B KoHCTpykTopax. [IpaBuna 6e3omacHoi pabOThl CclielUadbHBIMU
JJIEMEHTaMH. YTpaBJIeHHE MOACIAMU (MHPpPaKpacHBIA MYJAbT YIPaBICHUS).
[Iporpamma «ROBOLAB»: ocBoeHue  manuTpsl  (QYyHKIHA,  MOTOpHI,
MOAU(PHUKATOPHI, CTPYKTYPBI, OXHUIAHUS, KOHTCHHEpPHI, KOMMYHHUKAIUU M Jp.
3nakomMcTBO ¢  MuKpokommbioTepamMu  NXT.  OcBoeHME  HECKOJIbKHUX
YOpaBISAOMKUX MporpaMM. MHOXKeCTBEeHHass oOpaTHasi CBs3b. 3ajaHue poOOTy
WHCTPYKUIMKM ToBeAeHus (paspabotka anroputma). MK mnpuemo-nepegaTyuk.
JlaT4uku pa3iMuHbIX BXOJHBIX CUTHAJIOB.

Ilpakmuxa: 3arpy3ka mporpaMM B MHUKPOKOMIIBIOTEP; COXpPaHEHHE
IPOTrPaMM. Bo3moxxHocTH UCIIOJIb30BAHUS KOHCTPYKTOPOB
«LEGOMINSTORMS» mist mpoekTupoBaHusi Mojeneid pobotos. Pabora ¢
WJUTIOCTPATUBHBIM MATEPHAIIOM U JE€TAISIMU KOHCTPYKTOPA.

4, Koncrpykropckuii 3tan (21 4.)

Teopus: CnocoObl mepefayu BpalllaTeIbHOTO JBWKEHUSA (pEeMEHHas U
3yOuaTasi mepenayd, Ieperada BpallleHHs B NEPHEHIUKYISPHYIO IUIOCKOCTD,
aHanu3 paboThl YacoBOro Mexanusma). [IpeoObpa3zoBaHue TUIOB ABUKEHUS.

Ilpakxmuka: Pa3paboTka pa3IMYHBIX BAPUAHTOB BBIMIOJHEHUS MPOEKTOBR:
ACKU3bl, HAOPOCKHM, TEXHUYECKHUE PUCYHKM U CXEMbl pa3JIMYHBIX BapUaHTOB,
OIpEeJIeNICHNE UX JOCTOMHCTBA U HEJJOCTATKOB.

5. Texnonmornveckuii yran (34 4.)

Teopusi: OcOOEHHOCTH COCTaBJICHHMSI TEXHOJIOTMUECKOW CXEMBbl COOpKHU
mMozenu. KOHCTpyKTHBHBIE OCOOEHHOCTH pa3MYHBIX MOJIEJel BOCHHBIX
COOPYXXEHUH M MeXaHHW3MOB. Meroauka BblOOpa MaciiTaba MOJEIMpPOBAHUS.
Buabl MOABMKHBIX W HEMNOJBIXHBIX coequHeHui. CrnocoObl W TPHUEMBI
coequHeHust  netained. KoMOUHMpOBaHHBIE  COEAUWHEHUSA. PanuoHanbHas
MOCJIeI0BATENbHOCTh oOnepauii mo coopke aetaneil. O030p CyIIECTBYIOIIUX
CXeM COOpKM MOJeNeil: -KOMIOHOBOYHBIE CXEMbI Pa3IMYHBIX MOJENeH-KOUN
BOCHHBIX MAIlIMH, aBTOMOOUJIEH, apXUTEKTYPHBIX COOPYKEHUM, MEXAHU3MOB CO
CHEUUAIbHBIMU 3JIEMEHTAMU KOHCTPYKTOPOB.

Ilpaxmuxka: Tlonbop HeoOxoauMbIX MaTepuanoB. Opranuzainus padodero
MecTa. BplnosiHeHHe 3alulaHMpOBAaHHBIX TeXHOJOTHueckux onepanuil. Coopka
Mozened u3 0a30BbIX JeTajel KOHCTPYKTOPOB U CHEIHAIbHBIX 3JEMEHTOB
«LEGO-MINSTORMS»: -MoaenupoBaHue pbluaroB U MOABUKHBIX 3JIEMEHTOB; -
MEXaHH3M OBOPOTAa KOJEC TPAHCIOPTHOIO CPEACTBA (TBOPUECKOE HCIOJHEHHUE);
-cOOpKa MOJENU MOAbEMHOTO WIIM KOpaOeabHOro KpaHa (3aKperieHue MOHATUN -
OJIOKH, IIKUBBI, TIOJbEMHBIE MEXaHU3MBbI);

6. IHonBeneHue uToros (2 4.)

Teopus: 3akperuieHue U3ydeHHOro marepuaia. [logsenenue uToros 3a romu.
[lepcnexkTuBbl pabOTHI HA CAEAYIOMIMMI TO/.



[IpunoxeHue K TOMOIHUTENBHON
001e00pazoBaTeIbHON
00111epa3BUBAIOIIEH MPOrpaMme
«Pobomup»

Pabouast nporpamma mno Kypcy
«P000TBI BOKpPYT HAC»



Y4e0HOo — TeMaTHUYeCKHUI IJIAH
1- i rox 00y4enust

Ne Pa3nes, Tema Koau4yecTBo 4acoB
Teopus | IIpaktuka | Beero

1. Brenenne B poOOTOTEXHUKY 4 0 4

2. KoHctpynpoBanue 3 8 11
3. | IlepBbie Mmonenu 4 6 10
4, IHoaxmarouenust EV3 4 8 12
5. Nurepdetic EV3 4 8 12
6. WNuTepdetic mporpammuoii cpeast LEGO 4 8 12

Mindstorms Education EV3

7. | llporpammupoBanue 5 8 13
8. 3amgaum s poboTa 5 8 13
9. NunuBuayanbHbie pabOThI HaJT MPOSKTAMHU. 5 10 15
HToro 36 66 102

Conep:xkanue nporpamMmmbl

Tema Nel. BBeaenue B po0oToTexXHHKY. (4 yaca)

Teopus: (4 gaca) Beenenue B mpeamer «PoGotorexnuka». Urto Takoe poOOT?
Kakue ObiBatoT po0OoThl. CoBpeMEHHBIC TEHACHIIMU POOOTOTEXHUKH. 3apyOeKHBIC H
oTeuecTBeHHbIE pa3paboTku. llpesentauus mporpammbl. TexHuka 0€30MacHOCTH Ha
3aHATUAX. [IpaBuia BHYTpEHHErO pacropsiika U MOBEJICHNE B KOJJIEKTUBE. 3HAKOMCTBO
¢ KoHCcTpykTOpoM. IIpaBuiia paboThl ¢ KOHCTPYKTOPOM.

Tema Ne2. Koucrpyuponanue. (11 yacos)

Teopus: (3 yaca) CrnocoObI KperuieHHs aeTaneii. Beicokas OarrHs.

Pazmuuusa npuniunoB koHctpyupoBanus RIS u EV3. CnocoObl kperieHus
neraner. Xecrtkas koHCTpykuusa. KoHCTpynpoBaHue camMoil BBICOKOM M YCTOMYUBOM
Oamnu. BeicoTa, ycToitunBocTh. [loaBuxHas koHCTpyKius. [loHsTie Mmexanuszma.

[Ipaktuka: (8 4acoB) KOHCTpyUpyeM Mojenb «baliHs». KOHCTPYUPYEM MOJIETb
«MexaHUYEeCKU MaHUITYJIATOPY.

Tema Ne3. IlepBbie mogesu. (10 yacos)




Teopus: (4 yaca) Tenexxku. Ucropust koneca. OgqHomMoTOpHas Tenexka. Tenexka
C aBTOHOMHBIM yIIpaBJIeHHEM. J[ByXMOTOpHas Tenexka. [lonnbii npuso.

Lentp Tsxectu. TpexkosnecHas Tenexka. MHUKPOKOHTPOJUIEP. ABTOHOMHOE
yIpaBJIEHUE

[Ipaktuka: (6 yacoB) KOHCTpyHUpyeM Mojenb «OJHOMOTOpHAs TEJIEKKa.
Konctpynpyem mopens «Tenexka ¢ aBTOHOMHBIM yIpasieHHeM». KoHCTpynpyem
Mozenb  «/IByxmoropHas Tenexka». KoHcTpyupyem wmonenb  «JIByXMOTOpHBIN
BE3IEX0]».

Tema Ne4. IToaxnrouennst EV3. (12 yacos)

Teopus: (4 gaca) IlonkitoueHue >JIEKTPOMOTOPOB, AATUUKOB, OOMEH JaHHBIMU
mexay EV3 u xommnbiorepom ¢ wucnonb3oBanuem USB-kabens u  Bluetooth.
Texuunueckue xapakrepuctuku EV3. Ilamsats, ObictponeiictBue. [loptel. KHomkw.
OneMeHThl UuTanus. [IporpaMmHbIe Cpenbl.

Tema NeS. Uurepdeiic EV3. (12 yacoB)

Teopus: (4 yaca) CocraBlieHHE MpPOrpaMM C HCHoJIb30BaHueM Osoka EV3.
BosmoxHOCTH ymnpaBiaeHus wmotopaMu. Jlatumku. Mcenmonp3oBaHWE MAaTYMKOB IS
yhOpaBieHust poOoToM. (OCHOBHBIE CTPYKTYypbl IporpammupoBaHusi. KomaH[bl
ynpasieHust motropamu B EV3Program.

[Ipakrtuka: ( 8 vacoB0 «lIporpammupyem 6€3 KOMIIBIOTEPAY.

Tema Ne6. Unrtepdeiic nporpammuoii cpeaslt LEGO Mindstorms EV3. (12
4acoB)

Teopus: (4 ygaca) S3pixk mporpammupoBanuss EV3. Okno mporpammel. [lamutpa
koMaHj. PabGouee mosie mporpammbl. Robo Center. Komanansiii nentp. Hactpoiika
napameTpoB komas1. Mortop Bunepen. Morop Haszazn. I1oBopor.

ITpakTuka: (8 yacoB) «IlmaBHbIil mOBOpOT», «Il0OBOPOT HA MeCTEN.

Tema Ne7. IIporpammupoBanue. (13 yacos)

7.1. LHukmsl.

Teopus: (5 gaca) [{ukin ¢ mapamerpom. [{uki ¢ nocrycnoBuem. [lepemennsie. Tpu
Tuna nepeMeHHbX. BerBinenue. Ilepexmtouarenu. Pexumbl oTpaxeHuss Ojoka
«BetBnenuey. IlapamienbHbie BETBJICHUE. AJITOPUTMBI  YNpaBieHUs (penerHbIi
peryusTop, NPONOPLUUOHANIBHBIA PETYIATOP, TPOMOPLHOHATIBHO - U] PepeHIaIbHbIIA
perynsTop). YnpasieHue podotom uepe3 Bluetooth (ncnons3zoBanue 2-ro 61oka EV3) -
JUKOUCTUK 1 poOoTa. Mot 6510k. KoHcTpynpyem coOCTBEeHHBIE OJIOKH.

[Tpaktuka: (8 wacoB) [Iporpamma «Bokpyr kBagpara». CkoHcTpyupoBaTh TriBot,
Hamucath Iporpammy, ucnoisib3dysa «BerBiaenue». lIporpamma ¢ ucnosb3zoBanuem II-
perynmstopa «PoGoTr ommchiBaeT BOCBMEpPKY», «3Meiikay. I[Iporpamma «IlynbT
ynpasienust pooorom». [Iporpamma «Moii 6J10K».

Tema Ne8. 3apaum ni1s podora (13 yaco)

Teopus: ( 5 yacoB) [ToBOpoT, MapkoBKa B rapak, OCTAHOBKA (JIaTYUK KacaHUs).

[TapannensHbie mnponeccbl. Mcnosb3oBaHWE JaTYMKa KacaHUs. Y IPaBJIEHUE
MOTOpaMu. /[BMKeHHS TO 3BYKOBOMY CHUTHAIy, OINpEIEICHHE YpOBHSA IIyMa (JIaTUUK



3ByKa). Mcnosp3oBaHue gaTuMka 3ByKa. YIpaBiIeHUE MOTOpaMu. M3MepeHue ypoOBHS
nryma. /[Bmxenue B1oab mTuHuM. OJUH 1aTYUK CBETa/I[BETA.

Hcnonp30oBanne natymka cBeTa WIM LBeTa. M3mepeHue ypOBHS OCBEIIEHHOCTH.
OnpeneneHue 1BeTa C MOMOLIBIO JaT4MKa. J[BMOKEHHE 3a pyKOM HMCHOJIB3YysS JaTUUK
yanbTpa3ByKa. Mcronp3oBanue naTuuka yiapTpasByka. M3mepeHnne paccTosHuUs.

[Ipaktuka: (8 wacos)lIporpamma «llapkoBka B rapax». IIporpamma «AkTuBanus
poOota 3Bykom». Ilporpamma «/IBuxenue Bronb auHum». IIlporpamma «OOHapyxeHHe
yepHou uHun». [Iporpamma «PoboT-npumnuianay.

Tema Ne 9. UnauBuayajbHble padoThl HaJ MpoeKTaMu. (15 yacoB)
[ToaroToBka K HWTOTOBOM MPOCKTHOH pabore. Mroropas mpoekTHas pabora
BrictaBka. [Ipesenranus nmpoekra. [logsenenre nToroB padoThl 3a TO/I.

Yu4eOHo — TeMaTHYeCKHI IJIaH
2 - il rog o0y4eHust

No Pasznenant u TeMbl KoandyecTBO 4acoB
n/m

Teopusi | npakTnka | Beero

1.BBoaHoe 3ansiTHe. TexHuka 0e30nmacHOCTH. 3HAKOMCTBO JieTeil ¢ ucTopuei
poOOTOTEXHUKH. (24.)

11 [IpaBuiia nosenenust u Th B 1 1 2
kabunere «LEGO — poOoTe» U nipu
pabote ¢ koHcTpykTOpamu «LEGO».

2.0cHoBbI KOHCTPYHpOBaHus (19 4.)

2.1 3HAKOMCTBO C KOHTPOJUICPOM. 1 2 3
OHOMOTOpHAS TEJIEKKA.

2.2 BcTpoeHHbie TporpaMmel. 1 2 3
JIByXMOTOpHas TEJIeKKA.

2.3 Hatuuku. Cpena 1 2 3
IPOTrPaAaMMHUPOBAHMS.

2.4 KonecHsie, ryceHUYHBIE U 1 2 3

niaratomue poootsl. Pemenue
MPOCTENIINX 3a/1a4.

2.5 Kerenspunr. CnegoBanue mo JuHuM. | 1 3 4
IlyTemecTBre o KOMHATe.
2.6. [IpomexyTouHas arrectanus 1o 1 2 3

MIPOWICHHBIM TEMaM.

3.0cHOBBI ynipaBjieHusi po6orom (14 1.)

3.1 Penelinbiii perynsrop. 1 2 3
[TponopurOHaNBHBIN PETYIATOP.
3anuTa OT «3aCTPEBaHUI.

3.2 TpaekTopus ¢ nepeKpecTKamu. 1 2 3




[lepeceuennas mectHOCTh. O0X0.

Ja0UpUHTA.

3.3 AHanu3 noka3zaHuil pa3HOPOIHBIX 2 2 4
JTATYHKOB.

3.4 CHUHXpOHHOE yrpaBJIEHUE 2 2 4
JIBUTATEIISIMHU.

4.YnanenHoe ynpaJjenue (15 4.)

4.1 [lepenada yncnoBoit mabopmManyu. | 2 3 5

4.2 KonaupoBanne npu nepemaye. 2 3 5

4.3 YmpasieHrue MOTOpaMu depes 2 3 3)
bluetooth.

5.Arpsl podoToB (15 4.)

5.1 «Ilapb ropb. 1 4 5

5.2 YrpasnsieMbiit GyT001 poOOTOB. 1 4 5

5.3 ®yT607 ¢ nHpPAKPaCHBIM MSIOM 1 4 5
(OCHOBBI).

6.Cocrsizanne poooros (15 4.)

6.1 C6opka u mporpaMMUpOBaHNE 1 2 3
Mojiend CyMo.

6.2 COopka 1 mporpaMMUpPOBaHUE 1 2 3
MOJICJIH JIJIsl TIEPETATUBAHNS KaHATA.

6.3 COopka 1 mporpaMMUpPOBAHUE 1 2 3
Mozaenu KerenbpuHr.

6.4 CnenoBaHue 110 JIMHAM. 1 2 3

6.5 COopka 1 mporpaMMHUPOBAHUE 1 2 3
MOJCIH JUTSI TIPOXOXKACHUS
JlabupuHra.

7. TBopueckue nmpoekThbl (20 4.)

7.1 [IpaBuiia TOPOKHOTO IBUKEHUS. 1 4 5

7.2 P0o6OTHI — MOMOIIIHUKY YEJIOBEKA. 1 4 5

7.3 P0o6OTHI — apTUCTBHI. 1 4 5

7.4 BricTaBKka TEXHUYECKUX TPOEKTOB 1 4 5
yYaIuxcs

8.IlonBeneHue UToros (2 4.)

7.5 [TonBenenue uroros padotel 3a roa. | 1 1 2
3aKIIIOUUTENHHOE 3aHSATHE.

Uroro: 32 70 102

Bce 3anamusa nposooamca c o6opyoosanuem yenmpa « Touka pocmay




Conep:xkaHnue NporpaMmmbl

Tema Nel. Beenenne (2 yaca)

Teopus: (1 wyaca) 3HaueHue pPOOOTOTEXHUKH JUII COBPEMEHHOTO OOIIecTBa.
Hctopuueckue  cBenenus. OOcyxnaeHne  Ttematuku  3aHsaTuil.  Ilomstue o
IPOEKTUPOBAHUH U KOHCTPYUPOBAHUU POOOTOTEXHHUUECKUX YCTPOMCTB. 3HAKOMCTBO C
MaTepHaTbHO-TEXHUYECKOW 0a30ii. BBOMHBIN MHCTPYKTaX IO TEXHUKE OE30MaCHOCTH
npu paboTre C dIEKTPONpUOOpaMH, NUTAIOMMMUCA OT CETU NEPEeMEHHOro TOKa:
KOMIIBIOTEDP, IPUHTEP, 3aPATHOE YCTPOMCTBO I AKKYMYJISTOPOB

[IpaBwna nosenenuss u Th, IIb B kabunere u mpu padboTe ¢ KOHCTPYKTOpPaMHU,
pexum padotst [JTO.

Tema Ne2. OcHoBbI KOHCTpYyHpoBanus (19 yacoB)

Teopus: (6 yacoB) OcHoBHbIe JeTanu KoHCTpykTopa LEGO Mindstorms NXT 2.0.
Cnemuduxanus aetaieit KoHCTpykTopa. OOIIas CTpyKTypa U OCHOBHBIE Y3JIbI POOOTA.
CrocoObl coeauHeHUsl JeTanell u  y310B poOoTa. Pa3beMHblE W HEpa3zbEMHBIE,
MOABMKHBIC W HEMOJBIKHbIC COEAUHEHMs. J[aTuMku, UX YCTPONCTBO, Ha3HAUYECHUE.
YerpoiicTBO, TpUHIUIT pabOTHl AATYMKOB. [[aTUyMKM M MX MapaMeTphl: JaTYUK KacaHus,
MUKpPO(OH, TaTYUK OCBEIIEHHOCTH (LIBETA), YJIBTPA3BYKOBOW NAaTUUK ISl ONPEICIICHHUS
paCCTOSTHHIM.

IIpaktuka: (13 wyacoB) CnocoObl cOeaUHEHMsS JeTalie W Y3J0B poboTa.
Pa3zbemHble W Hepa3beMHBIC, TOJBIKHBIE M HEMOABUKHBIE COCIMHEHUS, cOOpKa
poOOTOB MOTOTOBBIM cxeMaM. KHOMKM yrpaBiieHus, mepefada MporpaMMbl. 3ammyck
nporpaMMbl.  PoOoTbl  cOOCTBEHHOM  KOHCTpyKuuMu. Ontumusanus coOpaHHOMN
KOHCTPYKIMU (palrioHagbHas KOMIIOHOBKA, OOJIETYeHUE €€, 3a CYET YMEHBIICHHS YHCIia
nerajen).

Tema Ne3. OcHoBbI ynnpaBJieHust poooTom (14 yacoB)

Teopusa: (6 wyacoB) Peneiinbiii perynstop. IlponopuuoHanmbHBIA perymnsTOp.
3amura OT «3acTpeBaHuily». TpaekTtopus ¢ nepekpectkaMu. [lepeceyeHHass MECTHOCTb.
OO0xon nabupuHTa. AHAIU3 TMOKAa3aHUM PA3HOPOAHBIX JAAaTYUKOB. CHHXpPOHHOE
YIPABJICHUE IBUTATEIISIMU.

[IpakTuka: (8 yacoB) co3maHue MOJEIH poOOTa MO CXeMe, CO3aHue MPOTrPaMMBbl
TSl TaOUpUHTA.

Tema Ne 4. Yasnennoe ynpasisenue (15 yacos)

Teopusa: (6 uyacoB) Ilepemaua uwucnoBoit wundopmanuu. KomupoBanue mpu
nepeaayde. YIpaBieHne MOTopaMu uepes3 bluetooth.

[Ipaktuka: (9 4acoB) KonctpyupoBanume poboTa, €ro mnporpaMMHUPOBAHUE
rpymnmoit  paspabotumkoB. KuHemarmueckuwe (XomoBbie) wucmbiTaHus. OTianka
POrpaMMBl.

Tema Ne 5. Urpsbl poooToB (15 yacos)

Teopus: (3 wyaca) Ilporpamma «ROBOLAB»: ocBoeHue manmuTpbl (QyHKIUH,
MOTOPBI, MOAUGMUKATOPHI, CTPYKTYPHI, OKUJIaHUS, KOHTEHHEPHhI, KOMMYHUKAIIUWA U JIP.
3HakoMcTBO € MHKpokoMibioTepaMu NXT. OcCBoeHHE HECKOJBKHUX YNPABISIOMIAX
Iporpamm.



[Ipaktuka: (12 wacoB) 3amanue poOOTy WHCTPYKIIMH TOBEIAEHUS (pa3paboTka
anroputma). UK npuemo-nepenatuuk. JlaTuuku pa3inuyHbIX BXOAHBIX CUTHAJIOB.

Tema Ne 6. CocTrsaazanue po6oToB (15 yacoB)

Teopus: (5 4acoB) OCHOBHBIE BU/Ibl COPEBHOBAHUI IO POOOTOTEXHHUKE.

[Ipaktuka: (12 yacoB) co3gaHue W mporpammupoBaHue poOoToB: «Cymoy,
«KerenbpuHry, poOOT 17151 NEPETIATUBAHUS KaHaTa, «JIaOupuHT».

Tema Ne 7. TBopueckue npoektsl (20 yacoB)

Teopus: (4 yaca) BeipaboTka u yTBEpKI€HUE TEMBI MUHH — IIPOEKTOB.

[Ipaktuka: (16 wacoB) KoncTtpyupoBanue poOOTa, €ro mnporpaMMHUPOBAHUE
rpynnoii  pa3pabotunkoB. Kunemarnueckue (XxomoBble) wucnbiTaHus. OTinaaka
nporpaMMbl. OdopmileHHE UCCIEeI0BaTEIbCKUX MUHU - TpoekToB. llpeseHranus
poOoToB. OcCHOBHBIE TpeOOBaHHMA K TEXHMUECKOM JokyMeHTauuu. CoznaHue
TEXHUYECKOT0 Iacrnopra Ha poOora (rabapuTHblE pa3Mepbl Ha3HAUYCHHE, NPHUHIIMII
NEUCTBUSA W MpaBwia JSKciuryarauun (Qotorpadus oOwmwero Buga, (ororpadus
OT/ACJIbHBIX (JIOMOJHUTEIBHBIX) JETajiei), ONHCaHuE MporpamMMbl [Jsi podoTa u
CO3JJaHUE KOMIIBIOTEpHOW mpe3eHTanuu. OTO0op Jydmux poOOTOB Ha BBICTaBKH
TEXHUYECKOTO TBOPYECTBA.

Tema Ne 8. IlonBeneHune uToros (2 yaca)

Teopus: (1 yac) 3akpemyieHHe H3ydeHHOro marepuana. [loaBenaeHue UTOroB 3a
rof. [lepciekTuBbl pabOTHI Ha CIIEAYIOIUN TOA.

2.4 MeToauueckne MaTepHaJbl.

OcHOBHAsl ¥ J0NOJIHUTEIbHAA JJUTEpPaTypa:

* bennosckas JI.I'., bennosckuii A.E. [Iporpammupyem mukpokommbiotep NXT B
LabVIEW. — M.: JIMK, 2010, 278 ctp.;

* JKupoit xypnan LiveJournal - cnpaBouHO-HaBUTAIIMOHHBIA cepBHUC. CTaThbs
««IIIxoma» Jlero-po6otoB» / / ABtop: Anekcanap IlomoB.[2nexkTpoHHBIN pecypc] —
Pexxum moctyma: cBOOOIHBIN.

» Komapona JI. I'. «Ctpoum u3 LEGO» (MonenupoBaHue JJOTHYECKUX OTHOIICHHIMA
U 00BEKTOB peaIbHOr0 MHUpa cpeactBamu KoHCTpykTopa LEGO). — M.; «JIMHKA —
ITPECC», 2001.

* Konocos /l. I'. IlepBbriii miar B pobotoTexHuKy. [IpakTrkym s 5-6 kimaccos\ .
I'. Komocos. — M.: BUHOM. JlaGoparopus 3uanuii, 2012 — 292 c.

* Hetoron C. bpara. Co3nanue po6otoB B qomamaux ycioBusx. — M.: NTPress,
2007, 345 ctp.;

* OBcsanuukas, JI.FO. Kypc nporpammupoBanus podota Lego Mindstorms EV3 B
cpeae EV3: uzn. Bropoe, nepepad. u gonoi. / JL.EO. OBcsnuukas, J[.H. OBcsuunkui,
A.JI. OBcsaunkuit. — M.: «Ilepo», 2016. — 296 c.;

* IlepBoPoGor NXT 2.0: PykoBoactBo mnojbp3oBarens. — WHCTUTYT HOBBIX
TEXHOJIOTHH;

* [IepeoPo6oT LEGO® WeDoTM - kHura jjist yaurtens [ DIeKTPOHHBIN pecypc].



* Poros 1O.B. PoGoToTexHuka ijist 1eTei U X poauTeseil [ DIeKTpOHHbBINA pecypc]
— Pexxum nmoctyma: cBoOomHbIA http://xn----8sbhby8arey.xn--plai/index.php/2012-07-
07-02-11-23/kcatalog

* PrixoBa E. A. LEGO-Jla6oparopuss (LEGO Control Lab). VYuyebno-
MeTtoaudeckoe rnmocooue. — CII6, 2001, 59 ctp.

* OununmoB C.A. PobGororexHuka mns aere u poxuteneit. C-I16, «Hayxkay,
2011r.

HNuTepHer-pecypcsl

* http://www.prorobot.ru - Kypc po6ororexnnku u JIEI'O-koHcTpynpoBaHusi
B IIKOJIE

» Karanor cailToB mo poOOTOTEXHUKE - TOJIE3HBIA, KAUeCTBEHHBIM M Haubosee
MOJIHBIA COOpHUK MH(OpMAIIUU O POOOTOTEXHUKE. [DIEKTPOHHBIN pecypc| — Pexum
nocTyna:cBoOoAHBIN http://robotics.ru/ .— 3ari. ¢ s3xpaHa.

* https://www.lego.com/ru-ru/mindstorms/fan-robots

* http://4pda.ru/forum/index.php?showtopic=502272&st=20

Metoanueckoe odecneyeHue NporpaMmbl

Ha 3anstusax nerckoro oObenuneHusi «PoOomupy» HCHONB3YIOTCS B MpOIECce
00yueHUsl ouoakmuyeckue ucpvl, OTIUUYUTEIBHOU OCOOECHHOCTHIO KOTOPBIX SIBJISIETCS
00yueHUE CpeICTBAMU AKTUBHOM M WHTEPECHOM Il JeTed UTPOBOM AEATEIHbHOCTH.
JluaakTH4YECKUe Urphbl, UCIOJIb3yEeMbIe Ha 3aHATUSIX, CIOCOOCTBYIOT:

- Pa3BUTHIO MBIIUICHUS (YMEHHUE JI0KA3bIBaTh CBOIO TOUYKY 3PEHUS, aHATU3UPOBATh
KOHCTPYKIIMU, CPAaBHUBATh, T€HEPUPOBATh MJEU M HA MUX OCHOBECHHTE3UPOBATH CBOU
coOCTBEHHBIC KOHCTPYKIIMHU), peuu (yBEeIUYeHHE CJIOBAPHOTO 3amaca, BBIpaOOTKa
HAyYHOTO CTUJISI PEYH ), MEJIKOW MOTOPHUKH;

- BOCIUTAHUIO OTBETCTBEHHOCTH, aKKypaTHOCTH, OTHOIIEHUS K cebe Kak
CcaMOpEaIu3YIOIICICsl JIMYHOCTH, K IPYTUM JIOASIM (IIPEkKIE BCETO K CBEPCTHUKAM), K
Tpyay.

- 00y4YeHHMI0O OCHOBaM KOHCTPYUPOBAHHMS, MOJICIMPOBAHUS, ABTOMATUUYECKOTO
yIpaBJeHUsl C MOMOIIbIO KOMITBIOTEPA U (POPMHUPOBAHUIO COOTBETCTBYIOITUX HABBIKOB.

B cBsi3u C MoOsBIEHHEM M Pa3BUTHUEM B IIKOJE HOBOW KPYKKOBOW pabOThI —
«PoboTOTEXHUKA» - BO3HUKJIA HEOOXOJAMMOCTh B HOBBIX METOAAX CTUMYJIHUPOBAHUS U
BO3HArPaKJICHUS] TBOPYECKOM pabOThl ywamuxcs. [ JTOCTHXKEHUs] TOCTaBJICHHBIX
MeJarornuecKux 1ejeil UCMONb3YIOTCS CIEAYIONINE HETPAAUIIMOHHBIE UTPOBBIE METO/IbI:

v CopeBHOBaHUS
v OnuMnOuasl
v’ BeIcTaBKH

Kak mokazana mpakTuka, 3TH UTPOBBIE METOJIbI HE TOJILKO MHTEPECHBI pedsiTaM,
HO W CTUMYJUPYIOT UX K JajdbHEHIIeH paboTe M CaMOpa3BUTHIO, YTO C TIOMOIIBIO
TPAJIULIMOHHOM OTMETKH CAENATh MPAKTUYECKH HEBO3MOXKHO.



Ilpuemut u memoowvt opzanuszayuu 3aHAMUIL.

I Memoowt opeanusayuu u ocywecmenenus 3aHamuil

1. IlepuenTUBHBIN aAKLIEHT:

a) cJOBecHble MeTonabl (paccka3, Oeceda, WMHCTPYKTaX, YTEHHE CIPABOYHOMN
JUTEPATYPHI);

0) HarIIHBIE METONBI  (IEMOHCTPAIMM  MYJIbTUMEAUNHBIX TIPE3EHTAINH,
dbotorpadun);

B) IPAKTHYECKUE METO bl (YIIPaXKHEHUS, 3a/1a4H).

2. ’'HOCTHYECKUH aCIIeKT:

a) WUTIOCTPATUBHO- OOBSCHUTEIBHBIE METOBL;

0) penpoAyKTUBHBIC METO/IbI;

B) NpoOJieMHBbIE METOAbl (METONbI MPOOJIEMHOTO W3JIOKEHHUS) NaeTCs 4YacTh
TOTOBOI'O 3HAHMS;

I) DJBpUCTUYECKHE (YAaCTUYHO-TIOMCKOBBIC) OOJbIIasi BO3MOXXHOCTH BBIOOpA
BApUAHTOB;

1) UCCIIEIOBATENbCKUE — JIETU CAMU OTKPBIBAIOT U UCCIIEYIOT 3HAHHUS.

3. Jlornueckuii aCeKT:

a) MHAYKTUBHBIC METOBI, ACTYKTUBHBIC METOBI;

0) KOHKpETHble U aOCTpakTHbIE METOJbl, CHHTE€3 U aHajiu3, CpaBHEHUE,
000011eHne, abCcTparupoBaHue, KiacCUPUKalUsg, CUCTEMaTH3alus, T.e. METOJbI Kak
MBICIIUTEIBHBIE OTIEPALUH. .

11 Memoowi cmumynuposanus u Momusayuu 0esmeibHOCmu

Mertoapl CTUMYJIMPOBAaHHUS MOTHMBA HHTEpECca K 3aHATUSAM: I[103HABaTEJIbHbBIC
3a/1auu, y4eOHbIe TUCKYCCUH, OTOpa Ha HEOXKHIAHHOCTh, CO3/IaHNE CUTYaIlMH HOBU3HBI,
CUTYyallud TapaHTUPOBAHHOIO YCIIeXa U T.1I.

Meroabl CTUMYIUPOBAHHMS MOTHBOB J0JITA, CO3HATEIbHOCTH, OTBETCTBEHHOCTH,
HAaCTOMUYMBOCTHU: yOEKIeHUEe, TpeOOBaHUE, TIPUYUYEHUE, YIIPAKHEHUE, TOOIIPEHNUE.

OcHOBHLIMU NPUHYUNAMU 00YYeHUsL AGTISIIOMCA.

HaydHocTb. DTOT HmpUHUMI MpEaonpenersieT cooOleHue o0y4yaeMbIM TOJIbKO
JIOCTOBEPHBIX, MPOBEPEHHBIX MPAKTUKONU CBEJECHUM, MPU OTOOPE KOTOPHIX YUUTHIBAOTCS
HOBEUIIINE TOCTHXKEHUS] HAYKU U TEXHUKHU.

HoctynHocTh. [lpegycmaTpuBaer cCOOTBETCTBUE OoObeMa U TIIYOHMHBI Yy4E€OHOTO
MaTepuaia YpoBHIO OOIIETO Pa3BUTHS y4YaIlllMXCS B JaHHBIA MEepUoi, Ojarogaps yemy,
3HAHUS ¥ HABBIKK MOTYT OBITh CO3HATEIHHO U MMPOYHO YCBOCHHI.

Cas13p Teopuu ¢ npakTukoil. O0s3bIBaeT BeCTH 00yUeHHe Tak, YTOObI 00ydaeMblie
MOTJI CO3HATEIHHO MPUMEHSATH TPUOOPETEHHBIC UMH 3HAHUS HA TIPAKTHUKE.

Bocriurarensubiii  xapaktep  oOyuenusa. [Ipomecc  oOyueHuss — siBisieTcs
BOCITUTHIBAIOIIM, YUCHHUK HE TOJILKO MPUOOpETaeT 3HAaHUS U HapabaThIBa€T HABBIKHU, HO
Y Pa3BUBAET CBOU CIIOCOOHOCTH, YMCTBEHHBIE U MOPAJIbHBIE KaYeCTBA.

Co3HaTenbHOCTh U AKTUBHOCTH 00y4yeHus. B mporuecce 00yueHust Bce AeiCTBUA,
KOTOpbI€ OTpadaThiBaeT YYEHUK, JODKHBI OBITh 00OCHOBaHbL. HyXHO y4uUTh,
00y4yaeMbIX, KPUTHYECKU OCMBICIIMBAaTh, M OIIEHUBATh (DaKThI, Jejas BBIBOJBI,



pasperiaTh BCe COMHEHHS C TEM, YTOOBI TPOIECC YCBOSHUS M HApabOTKH HEOOXOIUMBIX
HABBIKOB TMPOMCXOJWIH CO3HATEIbHO, C MOJTHOW YOEXKIEHHOCTHIO B MPaBUIBLHOCTH
oOydeHusi. AKTHBHOCTh B OOYYEHHMH TMpEANOJaraeT CaMOCTOSATEIbHOCTh, KOTOpas
JNOCTUIaeTCs XOpOIIeH TEOPETUYECKOM M MPAKTHYECKOW MOATOTOBKOM U paboTOM
Ie1arora.

Harnsagaocts. OObsicCHEHHE TEXHUKH COOPKH pPOOOTOTEXHMUYECKUX CPEICTB Ha
KOHKPETHBIX H3JEIUAX M IPOTrPaMMHBIX NPOAYKTa. /[ HArISAHOCTH IPUMEHSIOTCS
CYILECTBYIOIKAE BUJIEO MAaTEPHUAIIBI, & TAK K€ MaT€pUasbl CBOETO U3TOTOBIICHHUS.

CucTeMaTHYHOCTh U IOCJEIOBATEIBHOCTh. YUeOHBIM MaTepuan JaeTcs 110
ONPEIEICHHON CUCTEME U B JIOTMYECKOW IOCIIEIOBATEIBHOCTH € LEJBIO JIYYIIETO €ro
ocBocHMS. Kak mpaBwiio 3TOT NPUHLMI NPEIyCMaTpPUBACT HU3YyYECHHE IpeaMeTa OT
IPOCTOTO K CJI0KHOMY, OT YaCTHOTO K OOIIEMY.

[IpouHOCTh 3akperuieHus 3HaHUM, yMEHUHW M HaBbIKOB. KauecTBO 00ydeHUs
3aBUCHT OT TOTO, HACKOJBKO MPOYHO 3aKPEIUISIOTCS 3HAHUSA, YMEHUS W HABBIKU
ydamuxcsi. He mpouHble 3HAHMS W HABBIKM OOBIYHO SIBJIAIOTCS MPUYUHAMH
HEYBEPEHHOCTH M omuOOK. [lo3ToMy 3akperieHne yMEHUH U HaBBIKOB JOJHKHO
JOCTUTaThCA HEOJHOKPATHBIM LICJICHATIPABIECHHBIM IIOBTOPEHUEM U TPEHUPOBKOM.

NunuBuayanbHeii moaxoa B o0ydeHuu. B mpoiiecce o0yyeHus mneaaror UCXOauT
U3 UHAUBUIYAIBHBIX OCOOEHHOCTEW AeTeil (ypaBHOBEIICHHBIN, HEYPABHOBEIICHHBIU, C
XOpOILIEH MaMsAThI0 WIM HE OYEHb, C YCTOMYMBBIM BHUMAHHUEM HWJIM DPACCESIHHBINA, C
XOpoLIe WM 3aMeUICHHON peakuueidl, U T.J.) U ONHPasCh HAa CUJIbHBIE CTOPOHBI
pebeHKa, TOBOJUT €ro MOATOTOBICHHOCTH /10 YPOBHSI 001X TPpeOOBaHUI.

MarepuajJibHO-TEXHHYECKHE YCJIOBUS Peau3auy NporpaMmmbl

3aHsaTHS ACTCKOTO OOBeauHeHus: «PoOoMup» BEAyTCsS B CIEIHAIM3UPOBAHHON
TexXHoJornyecko nabdopatopun WMubopmaTuku, ¢ UCMOIB30BAaHUEM OOOPYAOBAHUS
ueHTpa «Touka poctay.
MarepuajibHble pecypcehl:
1. Ha6opsi Jlero - KOHCTPYKTOPOB:
v" Kommiexkr LEGO Education WeDo mosnsbrii
v' Lego Mindstorms NXT
v" Lego Mindstorms Education EV3
2. HoytOyku — 13 it
3. HerGyku — 8 T
4. APM yuutens (KOMIOBIOTEP, IPOEKTOP, CKAaHEP, IPUHTED)

Pazgea Ne3. «Kommieke popm arrecranum»

3.1 ®opMbI aTTECTALIUM.

Pe3ynpTaTUBHOCTD BBINOJIHEHUS TAHHOM MPOrpamMMBbl ONPEAENSIETCS ¢ MOMOIIBIO
YCTHOTO ONpOCa, TECTUPOBAHUS, PEAIU3ALMU [TPOEKTOB, Y4aCTUs B COPEBHOBAHUSAX 10
Lego- KOHCTPpYHpPOBaHMIO M  OLEHHUBAIOTCA MO  TpexOaIbHOM  cucremMe —
«YZOBJIETBOPUTEIBHOY», «XOPOIIO», KOTIIHYHOM.



BxoaHOW KOHTPOJIb OCYIIECTBIISCTCS B Hadaje y4eOHOTO rojaa B BHJAE YCTHOTO
omnpoca. Texkymuii KOHTPOJIb OCYIIECTBISCTCS B CEepeuHE Y4eOHOro roja B BHJC
TECTOB, HAOIOMEHUS TeAarora, MPOBEACHHS MPOMEKYTOYHBIX MHHH-COPEBHOBAHUM.
NToroBeIii KOHTPOJIH MPOBOJUTCS B KOHIIE YICOHOTO TOJIa 1O pe3ybTaTaM peau3aiiu
MIPOCKTOB, BBITIOJHEHUS WCCICAOBATEIbCKAX TMPAKTUYECKHX padoT, ydacTHs B
COpPEBHOBaHMSX IO Lego- KOHCTPYHPOBAHUIO.

KputepussMu OIeHKH SIBIISIOTCS TMPaBUJIBHBIE OTBETHI HA BOMPOCHI, yCIICITHAS
3aIuTa MPOEKTA, YCIEITHOE BHICTYIIJICHHE Ha COPEBHOBAHMSIX.

IIpakTH4eckue 3agaHus

1. Pobom obHnapysxcueaem npensmcmeue. Ha podboTe naTyuk KacaHWs CMOTPHUT
Briepen. PoGor HaumHaeT aBurathcsa. Kak TONBKO OOHApYKHUTCS KacaHHWE C
MPENsSTCTBUEM, POOOT JTOJKEH OCTAaHOBUTHCS.

* U3 ckoapku OJIOKOB COCTOUT Ballia mporpamma?

* OcTta”oBWJICS POOOT Cpa3y MOCJE KaCaHUs WIH €Ie MBITAJICS MPOJOJIKUTh
JIBUTATHCS?

" 3a cuer KaKoro JICUCTBHUS B MporpaMMe HY>KHO OCTaHOBHUTH poOoOTa, cpazy
nocJie 0OHapyKeHUsT HaXKaTHs?

2. [Ipocmetiwuii 661x00 u3 1abupurnma. Hanummre nporpaMmy, 4To0bl poOOT BeIOpaics
U3 TaOMPUHTA BOT TaKON KOH(UTYpALIUU:

Crapt
DUHKMLL

"] Uto HYXHO caenaTh poboTy mocie KacaHusi co CTEHKOMN ?

1 B KaKkyro CTOPOHY JO0JDKEH KPYTUTHCS MOTOP, YTOOBI pOOOT MOT BBIITOJHUTH PAa3BOPOT
OecrpensaTcTBEHHO?

] CkoJIbKO pa3 poOOT JOJDKEH CeIaTh OAMHAKOBBIC TSHCTBUS?
3. Odcudanue cobvimuii om 08yX 0amMyUKO8.

YcranoBute Ha poOOTe /1Ba JaTUMKA KaCaHUS — OJUH CMOTPUT BIIEpe, APYroil — Ha3asl.
Hanummre nporpammy, 94To061 poOOT MEHST HANIPABJICHUE JIBUKCHUS HA
IIPOTUBOIIOJIOKHOE ITPU CTOJIKHOBEHHHM C IPEIATCTBUEM, IIPH ITOM:

] Ilpu nBUXEHUM BIIEpe] ONpalllMBaeTCs NepeaHUN TaTUuK

] Ilpu aBM>XEHUU Ha3a] ONMpAaIIUBAET 3aJHUN TaTUYUK

4. Ynpasnenue 38yKom.
] POGOT moymKeH HavaTh ABUTATHCS TOCIIE TPOMKOTO XJIOMKA.



] Tlocne emie ogHOTO XJIOMKA POOOT AOJKEH MoBepHYTh Ha 180 rpamycoB u cHOBa
€XaThb BIIEPE]T
'] cnonb30oBaTh MUK, YTOOBI MOBTOPSITH JeHCTBUS U3 11ara 2.

5. Pobom obnapyorcueaem npensamcmaue.
JlaTuuk paccTostHusl Ha poOoTe cMOTpUT Briepen. PoOoT nBuraercst 10 Tex mop,
MIOKa HE MOSIBUTCS NMPENSATCTBUE Osnke, ueM Ha 20 cM.
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6. [lapkoBka. JlaTunk pacCTOSIHUSI CMOTPUT B CTOPOHY. POOOT noymkeH HalTu
POCTPAHCTBO JJIs1 MAPKOBKHU MEX]Y IBYMsI «aBTOMOOMJIAMIY U BBINIOJIHUTD 3a€3]1 B
00OHapyXEHHOE IIPOCTPAHCTBO.

7. Yepno-benoe osudicenue.
ITycTh poboT mO€meT 10 TEMHOM 00J1aCTH, a 3aTEM ChEIET 00PAaTHO Ha CBETIIYIO.

JloGaBbTe HHMKI B MOpOrpaMMy — TMYCTh pPOOOT TMepeMelaeTcs BIlepea-Ha3a
MOTIEPEMEHHO, TO HAa TEMHYIO, TO Ha CBETIIYIO 001acTh.
|
O
=

8. /leuoicenue 60016 TUHUU.

[Iycts poboT mepemeniaercsi MONEPEMEHHO, TO Ha TEMHYIO, TO Ha CBETIIYIO
o0JacTh. JIBMKEeHUE JOJKHO BBIMOIHATHCSA MOOYEPEAHO TO OJHUM, TO IPYTUM KOJIECOM.
Hcnonb3ylTe JIMHUNA Pa3HON TOJIIUHBI.



9. Pobom-ybopuux.

Po6oty moHano0saTCst JaTYMK pacCTOSHUSA M IBeTa. 3amada poboTa 0OHAPYKUTh
BHYTPH PHHTa BECh MYCOP M BBITOJIKHYTh WX 3a YEPHYIO JIMHUIO, OTPaAHHYHBAOIIYFO
punr. CaM poOOT He JIOJICH BbIE3KaTh 3a IPAHMITY PUHTA.

10. Kpachwiii ygem — dopozu Hem.

PoGot-Tenexxka [ODKEH TMepecekaTh YEpHbIE TMOJOCKH — JIOPOXKKH, TIpU
nepecedeHnn rooputh «Black». Kak Toibko eMy BCTpeTHThCS KpacHasi 1OpPOKKa — OH
JIOJDKEH OCTAHOBUTHLCA. 3aJlaHUE HY)KHO BBIMOJHUTH C HUCHOJb30BAHUEM BIIOKEHHBIX

YCJIOBHIA.

HUTorosBbiil TeCT

1. lnsa odomena nanabivMu Me:xkay NXT niam EV3 6s10k0oM U KOMIIBIOTEPOM
HCIOJIb3YyeTCH. ..

a) Wi-Fi

b) PCI mopt

c) WIMAX

d) USB nopr



2. Biaoxk NXT umeer...
a) 3 BBIXOJHBIX U 4 BXOJIHBIX ITOPTA
b) 4 BBIXOIHBIX U 3 BXOJHBIX MOPTA

3. YcTaHOBUTE COOTBETCTBHE.

JaTunk kacanus YJIbTPa3BYKOBOM JaT4uK J[aTuMK 1BeTa

4. baoxk EV3 umeer...
a) 4 BBIXOJAHBIX U 4 BXOJHBIX MTOPTA
b) 5 BXOJIHBIX M 5 BBIXOJHBIX TTOPTA

5. YerpoiicTBOM, O3BOJISIOIIAM POOOTY OIPEACJATH PACCTOSIHUE 10 00bEeKTa U
pearmpoBaTh HA IBUKEHHE SABJISCTCH...

a) JlaTunk kacaHus

b) VibpTpa3ByKoBOM 1aTUnK

¢) Jaruuk uBera

d) JaTumk 3ByKa

6. CepBomoTop — 370...

a) YCTPOUCTBO JUIsI OTIPEICIICHUS 1IBETa
b) yCTpOHCTBO AJIs MPOUTPHIBAHUS 3BYKa
C) YCTPOMCTBO TSl IBHKEHHS poOOTa

d) ycTpo#cTBO /151 XpaHEHUS JaHHBIX

7. 1o noAKJIIYeHUs 1aTYuKA K 010Ky EV3 TpeOyercs: moacoeMHUTH OJIMH KOHEI]
KaleJisl K 1aTYUKY, a IPYIOMu...

a) K OJTHOMY W3 BBIXOJHBIX TIOPTOB
b) ocTtaBUTH CBOOOTHBIM

C) K OJHOMY U3 BXOJHBIX

d) Kk akKyMynaTopy

8. YcranoBuTe COOTBETCTBHE.



9. Kakoe po0oToTeXHN4YeCKOe MOHsATHE 3a1unpoBaHo B pedyce?
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OTBET:

10. s noakaovenusi ceppomoropa K 6s10ky NXT uiam EV3 Tpedyercst
MOJACOeAUHUTH OJIUH KOHell Kadeysi K CEpBOMOTOPY, a JIPYIoi...

a) K OJTHOMY W3 BBIXOJIHBIX TIOPTOB

b) ocTaBUTH CBOOOTHBIM

C) K OAHOMY U3 BXOJHBIX

d) k akkymynsTOpy

11. ITosHbBII PUBOA — 3TO...

a) KoHCTpyKIHs Ha 4eThIpex Kojiecax U JOMOTHUTEIIbHON TYCEHUIICH.

b) KoHcTpykuust mo3BosIsIIOIIast OpraHu30BaTh IBUKEHUE BO BCE CTOPOHBI.
c¢) Konctpykuus, uMmeromnias MakCUMaJIbHOE KOJIMYECTBO CTETIEHEW CBOOOIBI.

d) Koncrpykiius, mo3Bosisiommas nepeaaBaTh BpallleHUe, CO3aBaeMOe JIBUTAaTeIIeM, Ha
BCE KOJIeca.

12. OTtranaiite pedyc

OTBET:

13. Kakoii napaMeTp BblJIeJIeH HA KaAPTUHKe?




a) PyneBoe ynpaieHue
b) CkopocTb

¢) MomHocTh

d) OGopoTsI

14. BriOepuTe BepHO€E TEKCTOBOE ONMMCAHUE MPOTPAMMBI.
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a) Hauano, cpennuii MOTOp, 0°KMIaHHUE, CPEIHUIA MOTOP, OCTAHOBHUTH MPOTPAMMY .

b) Hauano, Gosbiioit MOTOp, OXKUAaHUE, OOJIBIIION MOTOP, OCTAHOBUTH IIPOrPAMMY.

c¢) Hauano, pyneBoe ynpasieHnue, TaiMep, pyJieBoe yIpaBIeHUE, OCTAHOBUTh
IporpaMmy.

d) Hauano, He3aBucumoe yrpaBieHUE, BpeMsl, HE3aBUCUMOE yIPaBJIEHUE, OCTAHOBUTH
porpammy.

15. Hanumure nporpaMMy B TEKCTOBOM BapHaHTe.

b_.“ t @ ® PI_“-@_.“P? L-.

0(0’50}5“/? DGO(TOI‘

OTBET
Cnacuo6o 3a orBerhl!
3.2 OueHOYHbIC MATEPHAJIBI
Kpurepuu Yci10Bus OLICHKH
Ynosiaersopu Xopoo OT1aM4YHO
TEJLHO
3HaHNE OCHOBHBIX 2JIeMeHTOB | MiMeeT Yactnuno 3HaeT U MOXKET
KOHCTpyKTOpa Lego, MUHUMAJILHBIE | 3HAET. Ha3BaTh BCE
CcII0co00B UX COECIMHEHUS. CBEJICHU. SIIEMEHTHI U
CITOCOOBI UX




COCIUHCHUA.

3HaHUE KOHCTPYKIUHN U Nwmeer 3Haer 3HAET U MOXKET

MEXaHHU3MOB JIJISl IEPENAYi U | MUHUMAJbHBIE | IOPSAKA OOBACHUTD

npeoOpa3oBaHus JBUKEHUSA. | CBEJICHHUS. NECATH OCHOBHbBIE

KOHCTPYKIM | KOHCTPYKLIHH U

Hu MEXaHU3MbI, a

MEXaHHU3MOB | TaKXK€ yMEET
MPUMEHSITh UX MO
HA3HAYCHUIO.

YMeHue ucroiab30BaTh 3Haer Moxer B nponecce

CXEMbI, THCTPYKIIUH. o003HauYeHUE CaMOCTOSATEN | COOPKHU MOJICIIH
Jeranen u BHO T10 MOXET 3aMEHUTH
y3JI0B cXeMe HEKOTOpBIE y3JIbl U

cobpath JleTaiy Ha
MOJICJIb. MOI00HBIE.

[IporpamMmmupoBanue B Moxer 3Haer Moxer

KOMIIBIOTEPHOU Ccpefie 3aIyCTUTh OCHOBHBIE CaMOCTOSITETILHO
cpeny, 3HaeT 3JIEMEHTHI U | CO34aTh
HEKOTOphIE OPUHIUIBL | IPOrpamMMy.
3JIEMEHTBI porpaMMHUp

OBaHMSI.

Co3nanne mpoekTa Nwmeer 3Haer Moxer
MHUHHUMAJbHBIE | HEKOTOPbIE | IOATOTOBUTH
3HAHUS U MOHSATHUS U MPOEKT
CBEJICHHUS TE€PMUHBI, CaMOCTOSITEIILHO C

yMeeT aHaJIM30M
MIOCTaBUTh pE3YyIbTaTOB.
3aaauy,

noaoOpaTh

HEOOXOIUM

bIC

UHCTPYMEHT

Bl IS

peann3anuu,
U3TOTOBUTH

MOJIEJIb

Ywmenue pemats Jjorndeckue | Pemraer 3agaum | Pemraer Pemaer 3agaun

3aJ1a4u MUHHUMAJIbHOM | CTAHJIAPTHBI | MOBBIIICHHOM
CJI0>KHOCTH. e CJI0KHOCTH.

JIOTUYECKHUE

3a1a4ui.




3HaHNE OCHOBHBIX HNwmeet 3HaeT Moxet
aJIrOPUTMOB MUHHUMAaJIbHBIE | OCHOBHEIE MPUMEHSITh
3HAHUS U QITOPUTMBL. | AITOPUTMBI B
CBEICHUS MPAKTUYECKUX
3aJa4ax
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