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BBenenue

3a mocneaHue TONIbl yCHEXH B POOOTOTEXHHWKE M ABTOMATH3HPOBAHHBIX CHUCTEMax W3MEHWIIN
JUYHYIO M JeJoBYI0 cepsl Hamel >kxu3HU. CerogHs MpOMBILUIEHHBIE, OOCIYKUBAIOIINE U JOMAIlHUE
POOOTHI MIUPOKO UCIONB3YIOTCS Ha OJaro SKOHOMHK BEAYIIMX MHUPOBBIX JEP)KaB: BBIIOIHIIOT pabOTHI
Oonee n€meBo, ¢ OOJbIIEH TOYHOCTHIO U HAAEKHOCTHIO, YEM JIFO/M, MCIOJIB3YKOTCS Ha BPEIHBIX JUIS
3I0pOBbSI U OMACHBIX JUIA >KU3HU TPOU3BOJICTBAX. POOOTHI MIMPOKO HCHONB3YIOTCS B TPAHCIOPTE, B
UCCIICIOBAaHUAX 3€MJIM M KOCMOCa, B XUPYPrHHM, B BOCHHOW IHPOMBINUICHHOCTH, IPU IPOBEIECHUU
7a00paTOPHBIX HCCIENIOBaHM, B cdepe 0e30macHOCTH, B MACCOBOM IPOM3BOJICTBE MPOMBIIUICHHBIX
TOBApPOB M TOBAPOB HAPOAHOI0 notpedienus. PoGoThI urparot Bc€ Ooiee BaXXKHYIO POJb B XKH3HH, CIIyXkKa
JIOASIM U BBITIONHSST KQKIOJHEBHBIE 3a7aul. VIHTEHCHBHAS SKCIIAHCHS MCKYCCTBEHHBIX IOMOIIHUKOB B
Hallly MOBCEJHEBHYIO XHM3Hb TpeOyeT, uTOObl IOJb30BaTEIM 00JaJaid COBPEMEHHBIMHM 3HAHUSMH B
o0acT yrpasieHusi po0OTaMu, YTO MO3BOJIUT OBICTPO pa3BUBATh HOBBIC, YMHBIE, Oe30macHbIe U Oolee
IPO/IBUHYTbIE aBTOMAaTU3UPOBAHHbIE U POOOTHU3UPOBAHHBIE CUCTEMBI.

B mocnengnee gecsTuneTHe  3HAYMTENBHO  YBEIMYWICA MHTEpEeC K  00pa3oBaTeIbHON
poboToTexHUKe. B 1IKonbl 3akynarTcs HoBoe yueOHoe obopynoBaHue. PoOoToTexHuka B 00pa3oBaHuu
— 3TO MEKAMCUUIUIMHAPHBIC 3aHATHUS, HHTETPUPYIOIIHE B ce0e HAyKy, TEXHOJIOTHIO, HH)KEHEPHOE JETI0,
maremaTuky (Science Technology Engineering Mathematics = STEM), ocHOBaHHBIE Ha AaKTMBHOM
oOyyeHHH ydammxcsi. Bo MHOTHX BeQymMX CTpaHaX €CTh HAIMOHAIBHBIC MPOTPAMMBI 10 PAa3BUTHIO
umeHHo STEM o6pa3oBanus. PoOoToTexHuka  mpencTaBiseT ydalluMcs TexHojoruu 21 Beka,
CIOCOOCTBYET Pa3BUTHIO MX KOMMYHUKAaTHBHBIX CIIOCOOHOCTEH, pa3BUBACT HABBIKA B3aMMOICHCTBUS,
CaMOCTOSITEJIbHOCTH IIPU HPUHATHM pEIIEHUH, pacKpbhlBaeT HUX TBOpYECKMH moTeHuuan. Jletw wu
MOJPOCTKH JIydllle TOHUMAIOT, KOTJ]a OHH YTO-THOO CaMOCTOSATEIBHO CO3/Ial0T MM n3o0perart. Takyro
CTpaTeruro 00y4eHus: IoMoraeT peajan3oBarh oOpazoBarenabHas cpena Jlero.

HoBeie ®I'OC TpeOyrOT OCBOEHHUS OCHOB KOHCTPYKTOPCKOW M TMPOCKTHO-HCCIICIOBATEIIHCKON
NeSITebHOCTH, ¥ IPOrPaMMBbI 110 pOOOTOTEXHHUKE ITOJIHOCTBIO YIOBIETBOPSIIOT 3TH TpeOOBAHUS.

IosicHuTeIbHAS 32N CKA

JanHas mporpamMMa MO POOOTOTEXHUKE HAyYHO-TEXHHYECKOH HAINpaBIE€HHOCTH, T.K. TaK KaK B
Halle BpeMsi POOOTOTEXHMKH M KOMITBIOTEPU3alluHM, peOCHKa HEOOXOIMMO YYHTH peIaTh 3adadl C
MIOMOIIBIO aBTOMATOB, KOTOPbIE OH CaM MOKET CIPOEKTHPOBATH, 3aLIUIIATh CBOE pEIlIEHHE U BOIJIOTUTD
€r0 B peaJbHON MOJIEIH, T.€. HETIOCPEACTBEHHO CKOHCTPYHPOBATh U 3aIIPOTPAMMHUPOBATH.

AKTyaJqbHOCTh Pa3BUTHs ATOM TEMbl 3aKJIIOYaeTCsl B TOM, YTO B HacTosAUMi MoMeHT B Poccum
pa3BUBAIOTCS HAHOTEXHOJOTHH, JJIEKTPOHWKA, MEXaHHWKa W NporpaMMupoBaHHe. T.e. co3peBaer
OnarosjaTHasi MoYBa JJISl Pa3BUTUS KOMIBIOTEPHBIX TEXHOJOIMH M POOOTOTEXHHUKH. YCIIEXU CTpaHbl B
XXI Bexe OyayT ompenensTb HE NMPUPOJHBIE PECYpPChl, & YPOBEHb HHTEIUIEKTYaJbHOTO IMOTEHILIMAja,
KOTOPBIH OlpeaesnseTcsi ypOBHEM CaMbIX MEPEJOBbIX HAa CErOAHALIHUN 1IeHb TEXHOJIOTMHA. YHHUKAIbHOCTh
o0pa3oBaTeNbHOW POOOTOTEXHUKH 3aKII0YACTCS B BO3MOXXHOCTH OOBEAMHHUTH KOHCTPYHUPOBAHHE H
IpOTrpaMMHPOBAaHUE B OJTHOM KYpCE, YTO CIOCOOCTBYET MHTETPUPOBAHUIO MPEIOIaBaHUs HHPOPMATUKHY,
MaTeMaTHKH, (U3UKH, YePUEHHs, €CTECTBCHHBIX HAyK C Pa3BUTHEM WH)XCHEPHOTO MBIIUICHHS, Yepes3
TEXHUYECKOE TBOPUYECTBO. TEXHHYECKOE TBOPUECTBO — MOIIHBIH MHCTPYMEHT CHHTE3a 3HAHMI,
3aKJIIBIBAIOIINAN TIPOYHBIE OCHOBHI CHCTEMHOTO MBIIIICHHUA. TakuM 00pa3oM, HHKEHEPHOE TBOPUECTBO
U j1a0opaTOpHbIE HMCCIEOBaHUS — MHOTOIpaHHas JeATeNbHOCTh, KOTOpas JOJDKHA CTaThb COCTaBHOM
YacThIO OBCEAHEBHOM KU3HU KaXKJJOT0 00yJaroIerocs.

[lemarornyeckas 1eaecoo0pa3sHOCTh 3TOW MPOTPaMMBI  3aKJIFOYACTCS B TOM YTO, OHA SIBIISETCS
[IEJIOCTHOM UM HENpephIBHOW B TEUEHUHU BCEro IMpoliecca 0O0ydeHUs, U MO3BOJSET IIKOJBHUKY IIar 3a
IaroM pacKpbIBaTh B ce0€ TBOPUECKHE BO3MOKHOCTH ¥ CaMO PEan30BaThCS B C COBPEMEHHOM Mupe . B
npoliecce KOHCTPYHPOBAaHUS M MPOTPaMMUPOBAaHUS JETH  IOJIydaT JOIMOJIHUTEIbHOE 0Opa3oBaHUE B
obnactu pU3MKU, MEXaHUKHU, HIEKTPOHUKHU U NH(DOPMATUKH.

Hcnonb3oBanue JIero-KOHCTPYKTOPOB BO BHEYPOUHOW JEATEIbHOCTH MOBBIMIAET MOTHBALIUIO
y4JaImuXxcst K 00y4eHHI0, T.K. TIPH 3TOM TPEOYIOTCS 3HAHUS MPAKTUIECKH U3 BCEX YYEOHBIX IUCIUIUIAH OT
UCKYCCTB M UCTOPUHU JO0 MAaTEeMaTHUKU M €CTECTBEHHBIX HayK. MeXNpenIMeTHbIE 3aHATHs OMUPAIOTCS Ha
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€CTECTBEHHBIN HHTEpeC K pa3paboTKe M MOCTPOMKE pazMUYHbIX MeXaHU3MOB. OJHOBPEMEHHO 3aHSATHUS
JIET'O kak Henb3s Jydllle TOAXOAAT sl U3Y4YEeHHUSI OCHOB aITOPUTMHU3ALIUHU U TPOTPAMMHPOBAHUS

Pa6ora c¢ oOpa3oBarensHbiMu KoHCTpykTOpamu LEGO mo3Bossier mkojdbHHKaM B ¢opMme
MIO3HABATEIILHOM UTPHl Y3HATh MHOTHE BAXKHBIC MJIEM U PAa3BUTh HEOOXOIMMBIC B JaJIbHEHIIEH KU3HU
HaBbIKU. [Ipy mocTpoeHnu MoeNu 3aTparuBaeTcs MHOKECTBO

npoOsieM M3 pa3HbIX oOjacTel 3HaHWSI — OT TEOPUU MEXAHMKHU A0 IICUXOJOTHH, — YTO SIBISETCS
BIIOJIHE €CTECTBEHHBIM.

OdeHb BaKHBIM IIPEJICTABIISETCS] TPEHUPOBKA PabOTHI B KOJUIEKTUBE U Pa3BUTHE CAMOCTOSITEIBLHOTO
TEXHUUYECKOTO TBOPUECTBA.

W3yuas mpocThle MeXaHU3MBbI, pedsta ydyaTcs paboTaTh pykamH (pa3BUTHE MEIKUX U TOYHBIX
JIBIDKEHUH), pa3BUBAIOT 3JIEMEHTApPHOE KOHCTPYKTOPCKOE MBINUICHUE, (haHTa3UI0, M3y4aroT MPUHIUIIBI
paboThl MHOTUX MEXaHU3MOB.

[IpenogaBanue Kypca MpEANONaracT MHCIOIb30BAaHUE KOMIIBIOTEPOB U CHELHUAIBHBIX
uHTEp(PEelcHbIX OJIOKOB COBMECTHO C KOHCTPYKTOpaMH. BaskHO OTMETUTH, UYTO KOMIIBIOTEP UCHOIB3YETCS
KaK CpEJICTBO YIPABJIEHUS MOJEIbIO; €r0 MCIOJIb30BAaHUE HAIIPABIEHO HA COCTABJICHHUE YIPABISIOLIUX
QITOPUTMOB JUIsi cOOpaHHBIX Mojeseil. Yuaiquecss MONYy4aloT MpeacTaBIeHue 00 0COOEHHOCTSIX
COCTaBJICHUS MPOTPaMM YIPABJICHHUS, aBTOMATU3AIIMHA MEXaHU3MOB, MOJICTTUPOBAHUH PAOOTHI CUCTEM.

Lego mo3BOSET yHanumcs:

| | cOBMECTHO 00y4aThCsl B paMKax OJHON OpuUTrajbl;

| | pacnpenenatb 00I3aHHOCTH B CBOeH Opurasne;

| | IPOSIBJIATH MOBBILIEHHOE BHUMAHUE KYJIbTYpPE U 3TUKE OOLLEHUS;

| | IPOSIBIIATH TBOPUYECKUHN MOJIXO/] K PELICHUIO TIOCTABICHHOMN 3a]1a4u;

| | co3naBaTh MOJIEJIN PEAIbHBIX OOBEKTOB U MTPOLIECCOB;

| | BUIETh peabHBINA pe3yabTaT CBOSH paOOTHI.

Bo3spacr nereit, yuacTByIOIMMX B peain3allii JaHHOW 00pa3oBaTeaIbHOM mporpaMmsl 14 JeT.

Cpoku peanusaiuu nporpaMmmsl 1 roj.

Pexwum pabotsl, B Henemo 1 3anstue 1 gac.

Llenb: oOyueHHe ydaluxcsi OCHOBaM POOOTOTEXHUKH, MPOrpaMMHUpPOBaHUs. Pa3BuTHE TBOPUYECKUX
CIIOCOOHOCTEH B Mpoliecce KOHCTPYUPOBAHUS U IPOEKTUPOBAHUS.

3agauu:
OO6yuaromue:
- 1aTh MIepBOHAYaIbHbIE 3HAHUS O KOHCTPYKIIMU POOOTOTEXHUYECKUX YCTPOUCTB;
- HAYYUTh MpUeMaM COOPKH U MPOrpaMMHUPOBAHUS POOOTOTEXHUYECKHX YCTPOUCTB;
- chopMHpoBaTh O0IIEHAYYHBIE U TEXHOJIOTMUECKHE HAaBBIKU KOHCTPYUPOBAHUSI U TPOEKTHPOBAHMS;
- 03HAKOMUTH C IIPaBUIIaMU O€30MacHOM pabOThl C UHCTPYMEHTaMHU
BocnuteiBaromue:
- (hopMUpOBaATh TBOPUYECKOE OTHOLIEHNE K BBHINOIHAEMON paboTe;
- BOCIIUTBIBATh YMEHHE paboTaTh B KOJUIEKTHBE, 3(PPEKTUBHO pacnpeensiTh 00I3aHHOCTH.
PasBuBaromyue:
- pa3BUBATh TBOPUYECKYIO MHUIIMATUBY U CAMOCTOSATEIbHOCTB;
- pa3BUBaTh MNCUXO(PU3HOIOIMYECKHE KayecTBa YYEHHUKOB: MaMATh, BHUMaHHE, CIOCOOHOCTb
JIOTUYECKH MBICIIUTh, aHAJIM3UPOBATh, KOHIIEHTPUPOBATH BHUMAHKUE Ha TJIABHOM.
- Pa3BuBaTh yMeHMS wu3ararb MBICIM B YETKON JIOTUYECKOW IIOCIIEN0BATEIBHOCTH,
OTCTauMBaTh CBOIO TOYKY 3PEHHS, aHAJIU3UPOBATh CUTYAIMI0 U CAMOCTOATEIbHO HAXOIUTh OTBETHl Ha
BOIIPOCHI ITyTEM JIOTHYECKHUX PACCYKIECHUH.
MarepuaiibHbI€ peCYpCHI:
1. Ha6opst Jlero - KOHCTPYKTOPOB:
2. Lego Mindstorms EV3 -2 na6opa
3. HaGop pecypcHslii cpenuuii — 1 HaGop
4. Ilporpammuoe obecnieuenne Mindstorms EV3
5. PykoBoactBo nonb3oBatenst Mindstorms EV3
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6. JlaTuynuky — 2 KOMIIJICKTOB.

7. 3apsigHble ycTpolicTBa — 1 mmiT.

8.APM yuutens (KOMIBIOTED, MPOEKTOP, CKAaHEP, TPUHTED)

MMPOTHO3UPYEMbBIHN PE3YJILTAT

[To oxoH4aHHUIO Kypca 00YUEeHUSs yHalTUeCs TOJKHBI

3HATD:

-paBwIIa 0€3011acHON PaboTHI;

-OCHOBHBIE€ KOMIIOHEHTBI KOHCTpYKTOpOoB JIEI'O;

-KOHCTPYKTUBHBIE OCOOCHHOCTH Pa3IMYHbIX MOJIEJICH, COOPYKEHUI 1 MEXaHU3MOB;

-KOMITBIOTEPHYIO CpeAy, BKIIOYAIONIYIO B ce0s rpaMuecKuii 31K MPOrpaMMHUPOBAHHUS;

-BHJIBI TOJIBHKHBIX u HETIOJBMKHBIX COEIMHEHUI B KOHCTPYKTODE;
OCHOBHBIE ITPUEMBbI KOHCTPYHPOBAHUS pOOOTOB;

-KOHCTPYKTHUBHbIE 0COOCHHOCTH Pa3IMYHBIX POOOTOB;

-Kak nepenaBarb nporpamMmmbsl B RCX;

-TIOPSIIOK CO3JAaHMSI AITOPUTMA IPOrPaMMBI, JEHCTBUS pOOOTOTEXHUUECKUX CPE/ICTB;

-KaK MCIOJIb30BaTh CO3/IaHHbIE IPOTPAMMBI;

-CaMOCTOATEIbHO pElIaTh TEXHUYECKHE 3aJaud B IIPOLECCE KOHCTPYHPOBaHMS pPoOOTOB
(mmaHupoOBaHUE TPEACTOALIUX NEHCTBUI, CAMOKOHTPOIIb, TPUMEHATh IMOJNyUYE€HHbIC 3HAHUS, MPUEMBl U
OIIBIT KOHCTPYHUPOBAHHUSI C UCIIOJIBb30BAaHUEM CIIELIUATIBLHBIX 3JIEMEHTOB, U IPYTUX OOBEKTOB U T.11.);

-CO3/1aBaTh pPEaJbHO JEHUCTBYIOIIME MOJIEIH POOOTOB MPU MOMOIIU CHEHHATBHBIX 3JEMEHTOB IO
pa3paboTaHHOH cxeme, IO COOCTBEHHOMY 3aMBbICITY;

-C03/1aBaTh MPOrPaMMBbl Ha KOMIIBIOTEPE ISl Pa3IMYHBIX POOOTOB;

-KOPPEKTUPOBATh IPOrpaMMbl IIPU HEOOXOIUMOCTH;

YMETb:
-IPUHUMATh WM HaMe4daTh Y4eOHYIO 3ajauy, €€ KOHEUHYIO Leb.
- IPOBOJUTH COOPKY POOOTOTEXHUYECKUX CPeNCTB, ¢ npuMeHeHrneM LEGO KoHCTpyKTOpOB;
- C03/1aBaTh MPOTPaMMBI JJIs1 pOOOTOTEXHUUECKUX CPEJCTB.
- IPOTHO3UPOBATh PE3YNbTATHI PAOOTHI.
- IUTAHUPOBATh XO/]I BHIIIOJHEHUS 3aJaHUS.
- pallMOHAJIbHO BHIIOIHATH 3a1aHUE.
- PYKOBOJUTH pabOTOM rpymIbl UM KOJIEKTUBA.
- BBICKa3bIBAaThCSl YCTHO B BUJE COOOIIEHUSI WU JTOKJIa/1a.
- BBICKA3bIBAaThCsl YCTHO B BUJE PELICH3UU OTBETA TOBAPUILIA.
- IPE/ICTABIATh OJIHY U TY K€ UH(POPMAILNIO pa3InYHbIMU CIOCO0aMu

JlestenbHOCTD 1O peanu3anuu [IporpamMmel
B mepBbrit ron o0ydeHuss jgaeTcs HEOOXOmMMas TEOpETHYecKas W IpakTHUecKas 0asa,
(dopMHpYIOTCS HaBBIKU pabOTHI € koHcTpykTopoM LEGO EV3 Mindstorms, ¢ npuHIunaMmu paboTsl
JATYMKOB: KacaHWs, OCBEIIEHHOCTH, pacctosinus. Ha ocHoBe mporpammel LEGO Mindstorms Education
EV3 mKkonbHUKN 3HAKOMSATCS ¢ OJIOKaMU KOMIBIOTEPHON MPOrpaMMBbl: TUCIUICH, ABUKEHHE, LUK, OJIOK
JaTYNKOB, ONOK mepekmodareneid. [log pyKoBOJICTBOM Memarora, a 3aTéM M CaMOCTOSTENBHO THIIYT
IPOTPaMMBI: «IBHKEHHE «BIEPEN-HA3a/1», «IBUKEHHE C YCKOPEHHEM», «pOOOT-BOIYOK», «BOCBMEPKaY,
«3MelKa», «IIOBOPOT Ha MECTE», «CIHUPajby», «MAapKOBKa», «BBIXOJA W3 JIAOMPHUHTA», «IABH)KEHHE II0
auHunY.  lIpoekTupyroT poOOTOB W HPOrpaMMHUpPYIOT HX. ['OTOBAT pPOOOTOB K COPEBHOBAHUSIM:

«Kerenbpunr», «/IBmxenue no muaun», «Cymo».

OOyueHue npeanojaracT paclIMpeHue 3HaHUH U YCOBEPIICHCTBOBAHHE HABBIKOB PAaOOTHI
¢ koHctpyktopom LEGO EV3 Mindstorms. Yuammecs wusyudator nporpammy Robolab, Komanmsl
BU3YaJIbHOTO sI3bIKa MporpamMmupoBanus Lab View. Pabota B pexxume ymnpasieHue-ypoBeHb 1,2,3.4.
Pabora B pexume KoucrpyupoBanus-ypoerr 1,2,3,4. Ha  ocHOBe 53THX mporpamMm MPOBOMST



9KCHEPUMEHTHI C MOJEIIIMU, KOHCTPYUPYIOT M IPOEKTUPYIOT pOOOTOTEXHUUECKHE M3aenus (pPoOOThI 1is
COPEBHOBAHMM, POOOTHI TOMOLTHUKH B OBITY, pOOOTHI TOMOIIHUKY B CIIOPTE | T.JI.)

Oco0EHHOCTH METOUKH 00yUEHUS

Y4eOHO-BOCITUTATENBHBIA MPOIECC HAmpaBieH Ha pa3BUTHE NPUPOAHBIX 33JaTKOB JETeH, Ha
peanus3alMio HUX HHTepecoB M cnocoOHocrell. Kaxnmoe 3aHaTHe obecrieuMBaeT pa3BUTHE JMYHOCTH
pebenka. Ilpy muaHUpoOBaHMM W TNPOBENECHUM 3AHSATUA TNPUMEHSETCS JIMYHOCTHO-OPUEHTHUPOBAHHAS
TEXHOJIOTUSI O0Yy4eHHUs, B LEHTPE BHMMAHHUS KOTOPOH HENOBTOpPUMAs JIMYHOCTb, CTPEMsSIIAsiCs K
peain3alyy CBOMX BO3MOXKHOCTEH, a TAKKE CUCTEMHO-/I€ATEIbHOCTHBIM METOT 00yUEHUSI.

JlanHast mporpamMma JOIYCKaeT TBOPYECKHM, MMIIPOBU3MPOBAHHBIA IOIXOJ CO CTOPOHBI JETEH H
nejarora TOro, 4ro KacaeTcss BO3MOXKHOM 3aMEHbl IOpsAJKA pa3fiella, BBEICHHUS JIONOJHUTEIBHOIO
MaTepuaya, METOIUKHU IPOBEACHUS 3aHATUH. PyKOBOACTBYSCh NaHHOW IPOrpaMMOM, IEAaror UMeer
BO3MOXKHOCTb YBEJIUYUTh WM YMEHBIIUTh OOBEM U CTENEHb TEXHUYECKOW CII0)KHOCTM MaTepuaya B
3aBUCHUMOCTH OT COCTaBa I'PYMIbl U KOHKPETHBIX YCIOBHI paObOTHI.

Ha 3anatusx «PoOoTOoTexHMKa» HCHOJIB3YIOTCA B IpolLecce OO0ydeHHs OudakmuyecKue uzpbl,
OTJIMYUTENFHON 0COOEHHOCTHIO KOTOPBIX ABISIETCS 00yYeHHE CPECTBAMU aKTUBHOW M MHTEPECHOH LIS
JeTell UTPOBOM NesITeNbHOCTH. J{uJaKTUUECKUE UTPBl, UCIIOJIb3YEMbIE Ha 3aHATHUSX, CIIOCOOCTBYIOT:

- Pa3BUTHIO MBIIIJICHUS (YMEHHE OKa3bIBaTh CBOIO TOYKY 3PEHHUs, aHAIN3UPOBATh KOHCTPYKIUH,
CpaBHUBATh, FEHEPUPOBATh U/IEU M HAa UX OCHOBE CUHTE3MPOBATh CBOU COOCTBEHHBIE KOHCTPYKLIUH), PEUH
(yBenMueHue CII0OBapHOIo 3a11aca, BbIpad0oTKa HAYYHOTO CTUJISI peUH), MEJIKOM MOTOPUKH;

- BOCIIMTAaHMIO OTBETCTBEHHOCTH, AKKYPaTHOCTH, OTHOLIEHMsS K cebe Kak caMmopealusyrolieics
JUYHOCTH, K IPYTUM JIOJSAM (TIPEXKJIE BCErO K CBEPCTHUKAM), K TPYAY.

- 00OyuyeHHIO OCHOBaM KOHCTPYMPOBAaHHUS, MOJAEIMPOBAHUSA, ABTOMATUYECKOI'O YIpPAaBIEHUS C
MOMOIUIbI0 KOMIIBIOTEPA U (POPMUPOBAHUIO COOTBETCTBYIOIINX HABBIKOB.

B cBs3u ¢ mosBieHHWEM U pa3BUTHEM B LIKOJE HOBOW paboThl — «POOOTOTEXHMKa» - BO3HUKIA
HEOOXOMMOCTh B HOBBIX METOAAX CTHUMYJIMPOBAHUS M BO3HATPAXKICHUS TBOPUYECKON PaOOTHI yHalHXCsl.
JU1 TOCTHIKEHUS MOCTABJICHHBIX NE€JAarOrMYECKUX LEJIEH UCIOJIB3YIOTCS CIEAYIOLUIUE HETPAAULIMOHHBIE
UTPOBBIE METO/IbI:

CopeBHOBaHUS

Onumnuassl

BricTaBku

Kak nokasana nmpakTuka, 3TH UTPOBbIE METO/IbI HE TOJIBKO MHTEPECHBI peOsTaM, HO U CTUMYJIHUPYIOT
WX K JanbHeHmeil pabore W CaMOpa3BUTHIO, YTO C TMOMOIIBI0 TPAJAUIIMOHHOW OTMETKH CJiejaTh
IIPAKTUYECKH HEBO3MOXKHO.

IIpuemMbl 1 METOBI OPTAaHU3ALUH 3AHITHH.

I Meroae! opranu3anuu U OCyLIECTBICHUS 3aHATHI

1. IlepuenTUBHBIN aKIEHT:

a) CIIOBECHbIE METO/IbI (pacckas, Oecesia, HHCTPYKTaXK, YTEHUE CIIPaBOYHOM JINTEpaTyphl);

0) HarIsAgHbIE METO/BI (AEMOHCTPALlU MYJIbTUMEIUUHBIX IPEe3eHTALNN, poTorpadun);

B) MPaKTHUYECKUE METOJIbI (YIpaXXHEHHUS, 3a/1a4H).

2. 'HocTryeckuil acreKT:

a) WITIOCTPATUBHO- OOBSCHUTEIbHBIC METO/IBI;

0) penpolyKTUBHBIE METO/IBI,

B) MpOoOJIEMHBIE METO/1bI (METOABI MPOOIEMHOTO U3JI0KEHHUS) TaeTCA YacTh TOTOBOT'O 3HAHUS;

T') 3BpUCTUYECKHE (UACTUYHO-TIOUCKOBBIE) OOJIbIIIasi BO3MOXKHOCTH BbIOOpa BapHAHTOB;

1) ICCIIEI0BATENbCKHUE — IETU CaMH OTKPBIBAIOT U UCCIIEAYIOT 3HAHUS.

3. Jlornueckuii aCmeKT:

a) UHIYKTUBHBIE METO/bI, J€TYKTUBHBIE METO/IBI;

0) KOHKpeTHble U aOCTpaKTHbIE METOJbl, CHHTE3 U aHalIu3, CpaBHEHHE, 0000IIeHue,
abcTparupoBaHue, KilacCUpUKaIus, CHCTEMaTU3alus, T.€. METO/Ibl KaK MBICIIUTENbHbIE ONEPalty. .

IT Meroas! cTUMYIMPOBAHNS U MOTHBALIUU JESTEIIBHOCTH

MeTopl CTUMYIUPOBAaHUS MOTHBA UHTEPECA K 3aHITHSIM:
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[IO3HABATENIbHbIE 33]a4d, y4eOHbIE IUCKYCCHM, ONOpa Ha HEOXHMJAHHOCTb, CO3/aHUE CUTYyalluu
HOBH3HBI, CUTYyallM¥ TapaHTUPOBAHHOIO yCIIeXa U T.1.

MeToapl CTUMYIUPOBAaHUS MOTHBOB JOJTa, CO3HATEIBHOCTH, OTBETCTBEHHOCTH, HACTOMYHMBOCTH:
yOexaenue, TpedoBaHue, IpuydeHHe, YIpaXHEHUE, TOOIPEHHE.

OCHOBHBIMHU IPUHIMIIAMU O0YYEHUS ABISIFOTCA:

Hayynocts. OTOT mnpuHOUN HpeAonpenenser coolmeHne o0ydyaeMbIM TOJBKO JIOCTOBEPHBIX,
IIPOBEPEHHBIX IPAKTUKON CBEICHUM, IPH 0TOOPE KOTOPBIX YUUTHIBAIOTCS HOBEHIIME TOCTUIKEHUS HAYKH
U TEXHUKH.

HoctynHocts. IlpeaycmarpuBaeTr cooTBETCTBHE 00beMa U INIYOMHBI y4yeOHOro marepuaga ypOBHIO
o0miero pasBUTHs YYallUMXcs B JaHHbBIM mepuox, Omarofapss 4eMmy, 3HaHHWS M HABBIKM MOTYT OBITb
CO3HATEIILHO U IIPOYHO YCBOEHBI.

Ces3p Teopuu ¢ npakTukod. OOs3pIBaeT BecTH OO0ydyeHUE Tak, 4TOObl OOy4daeMble MOIUIU
CO3HATEJIBHO MPUMEHSATH IPHOOPETCHHbIC MU 3HAHUS Ha MTPAKTHKE.

BocnuratensHbiit Xxapaktep o0ydenus. Ilponecc oOyueHust siBiisseTCsl BOCIUTHIBAIOIINM, YUYEHUK HE
TOJILKO IpUOOpeTaeT 3HaHHUsI M HapabaThIBae€T HABBIKH, HO U Pa3BUBACT CBOM CIIOCOOHOCTH, YMCTBEHHBIE
Y MOpaJIbHBIE Ka4eCTBA.

Co3HaTenbHOCTh W AaKTUBHOCTH OOy4yeHus. B mporecce oOydeHuss Bce MACHCTBHS, KOTOpbIE
oTpa0aThIBaCT YYEHHUK, JOJDKHBI ObITh 000CHOBaHbl. HyXHO yuuTh, 00ydaeMmblX, KPUTHUYECKH
OCMBICIIMBATh, U OLIEHUBATh (DAKTHI, JIeJas BBIBOJBI, pa3pemiaTb BCE COMHEHHUS C TeM, YTOOBI MPOIECC
YCBOEHMsI U HapaOOTKH HEOOXOAUMBIX HABBIKOB MPOMCXOIWIN CO3HATENBHO, C OJHON YOeXKIEeHHOCThIO
B INPaBUWIbHOCTU OOydeHHsA. AKTHUBHOCTh B OOyYEHUHU MpENIoyiaraeT CaMOCTOATEIbHOCTh, KOTOpas
JIOCTUTaeTcs XOpOoILIel TEOPETUUECKOM U MPAaKTUYECKOM MOIrOTOBKOM 1 paboToi meaarora.

Harnsgaocts. OObsACHEHHE TEXHUKH COOPKHM POOOTOTEXHUYECKUX CPEICTB Ha KOHKPETHBIX
M3JIENUSIX W IPOrpaMMHBIX NpoAykra. s HarIsgHOCTH NPUMEHSIOTCS CYIIECTBYIOLIME BUACO
MaTepHualbl, a TAK )K€ MAaTEPUAIIBI CBOETO U3TOTOBIICHHUSL.

CucTeMaTH4HOCTb U NOCJIEI0BATENbHOCTb. YUeOHbII MaTepuan JaeTcs Mo ONpeAeIeHHON cucTeMe 1
B JIOTUYECKOM ITOCJIEIOBATEIBHOCTH C LEJBI0 JIYYIIEr0 €ro OcBOoeHMs. Kak mpaBwiIo 3TOT NPUHLMUII
peycMaTpuBaeT U3yuyeHue MpeIMeTa OT IPOCTOro K CJI0XKHOMY, OT YaCTHOI'O K 00I1eMy.

[IpoyHoCTh 3aKkperuieHuss 3HAHUM, YMEHMM U HaBbIKOB. KadecTBO 00y4YeHHs 3aBUCUT OT TOrO,
HACKOJIBKO IPOYHO 3aKPEIUISIFOTCS 3HAaHUs, YMEHMS U HaBBIKM ydanuxcs. He npouHble 3HaHUS U HAaBBIKU
OOBIYHO SBIISIOTCS MPUYMHAMHU HEYBEPEHHOCTH M OMMOOK. [103TOMY 3aKkperuieHrne YMEHHd W HaBBIKOB
JIOJIKHO JOCTUTAaThCs HEOTHOKPATHBIM ILI€JIEHANPAaBIEHHBIM IOBTOPEHUEM U TPEHUPOBKOM.

NHauBuayabHBIA  TTOAXOA B o0yuenun. B mpouecce o00ydeHHMs nNeAaror HCXOIUT U3
UH/IMBUYaJIbHBIX 0COOEHHOCTEH /eTeil (ypaBHOBELIEHHBIH, HEypaBHOBEIICHHBIH, ¢ XOpOIIeH MaMsThio
WM HE OYEHb, C YCTOMYMBBIM BHUMAHUEM WJIA PACCESIHHBIN, C XOPOLIEH MM 3aMEJJICHHON peaklnueu, u
T.J1.) U ONHUpasCh Ha CUIbHbIE CTOPOHBI peOeHKa, JOBOAMUT €ro MOATOTOBICHHOCTh 1O YPOBHSA OOIIMX
TpeOOBaHUA.

CIIUCOK UCITOJIb30BAHHOM JINTEPATYPhI
1.B.A. Koznosa, Po6ororexHuka B 00pa3oBaHUM [3JIEKTPOHHBIH
2. TucranunonHbIN Kype «KoHCTpyHpoBaHue U pOOOTOTEXHUKA -
3. benmmosckas JL.I'., bennosckuii A.E. IIporpamMupyem mukpokomnstorep EV3 B LabVIEW. — M.:
MK, 2010, 278 ct1p.;
4.JIET'O-nabopatopus (Control Lab):CnpaBounoe noco6ue, - M.: UHT, 1998, 150 ctp.
5.Hetoton C. bpara. Co3ganue po6otoB B nomarrHux ycioBusix. — M.: NT Press, 2007, 345 ctp.;
6.Mindstorms EV3 2.0: PykoBoacTBo nosib3oBarens. — THCTUTYT HOBBIX TEXHOJIOTHIA;
7.Ilpumenenne yaebHoro obopyaoBanus. Buneomarepuansl. — M.: I[IKT" «POCy, 2012;
8.ITporpammuoe obecnieuenne LEGO Education EV3 v.2.1.;
9.PrikoBa E. A. LEGO-Jlaboparopust (LEGO Control Lab). YueGHo-MeTonuueckoe mnocodue. —
CII6, 2001, 59 cTp.
10. Yexnosa A. B., SAxymkus I1I. A.«Konctpykropet LEGO DAKTA B kypce
UH(POPMALIMOHHBIX TeXHOJIOrui. BBenenue B podororexuuky». - M.: UHT, 2001 r.
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11.®umunmos C.A. Pob6oroTexnuka st nerert u poauteneit. C-I116, «Haykay, 201 1r.

NutepueT pecypchl
http://lego.rkc-74.ru/
http://www.lego.com/education/
http://www.wroboto.org/
http://www.roboclub.ru Po60Kny6. [TpakTudeckas poOOTOTEXHHKA.
http://www.robot.ru ITopran Robot.Ru Po6oTorexnuka u O6pazoBanue.
http://learning.9151394.ru

Caiir  MunucrepctBa oOpazoBanusi W Hayku Poccuiickoit  ®Denepanun/dDenepanbHbie

rocyJapCTBEHHbIE 00pa3oBaTebHble CcTaHAapThl: http://mon.gov.ru/pro/fgos/

Caitir  Mucturyra HOBBIX TexHojorui/ Mindstorms LEGO WeDo:  http://www.int-

edu.ru/object.php?m1=3&m2=62&id=1002
http://www.openclass.ru/wiki-pages/123792
www.uni-altai.ru/info/journal/vesnik/3365-nomer-1-2010.html
http://confer.cschool.perm.ru/tezis/Ershov.doc
http://www.openclass.ru/wiki-pages/123792
http://pedagogical dictionary.academic.ru
http://learning.9151394.ru/course/view.php?id=17

Y4eOHO-TEMaTHYeCKOE IAHUPOBAHNE

JIBr>keHue BOepen-Haza
Hcnons3oBanue KoMaHabl « JKam»
3arpy3ka nporpamMm B EV3

Ne Tewma 3ansaTHI Kosny. gacos
m\in Bceero Teopu [IpakTuka
s

1. BBognoe 3anrsitre. OCHOBBI PaOOTHI C 1 1

EV3.
[Tpaswia [1Th npu padote.

2 Cpenia KOHCTpYHpPOBAHUS - 3HAKOMCTBO C 1 1
JEeTalsIMU  KOHCTPYKTOpA.

3 Crnioco0Os1 nepenaun 1BuxkeHus . [lonsaTus 1 1 1
0 PENyKTOpax.

4 [Tporpamma Lego Mindstorm. 1 1 1

5 [TonsiTHe KOMaHIBI, MPOrpaMMa 1 1 1 1
MIPOrpaMMUPOBAHHE

6 Hucreii. Micnonb3oBanue aucties EV3. 1 1 1

Co3aHne aHuMaImu.

7 3HaKOMCTBO C MOTOpaMH U JIaTYMKaAMHU. 1 1 1
TecTupoBanne MOTOPOB U JTaTYMKOB.

8 Co6opka npocreiiiero podota, mo 1 2
WHCTPYKIIHH.

9 [IporpamMmmHuoe obecnieuenue EV3. 1 1 1
Co3nanue npocTeie mporpaMMsl.

10 VYipasieHue OIHUM MOTOPOM. 1 2



http://lego.rkc-74.ru/
http://www.lego.com/education/
http://www.wroboto.org/
http://learning.9151394.ru/
http://mon.gov.ru/pro/fgos/
http://www.openclass.ru/wiki-pages/123792
http://www.openclass.ru/wiki-pages/123792
http://pedagogical_dictionary.academic.ru/
http://learning.9151394.ru/course/view.php?id=17

11 CamocrosiTenpHas TBOpUeckas pabora 1 2
y4anmxcs
12 VYnpasnenue 1syms motopamu. E3na o 1 1 1
kBazgpary. IlapkoBka
13 Hcnonp3oBanue naTtuynka KacaHusl. 1 1 1
OOHapyKeHUs KacaHusl.
14 Hcnonb3oBanue gaTymka 3ByKa. 1 1 1
CozaHue IByXCTYNEHUAThIX IPOrpamMM.
15- CamocrosiTenpHas TBOpUeckas padbora 2 4
16 y4aluxcs
17 Hcnonp3oBanne jaTynka OCBEIIEHHOCTH. 1 1 1
KambpoBka gatunka. OOHapyKEHUE YEPTHI.
JIBU>KeHue 1o JIMHUM.
18 CocragieHue nporpamm ¢ IByMst 1 1 1
JlaTYMKaMU OCBELIEHHOCTHU. JIBM)KEHHE MO
JIUHUH.
19 CaMocTosiTenbHasi TBOpUEcKas padboTa 1 2
ydanmxcs
20 Hcnonp30BaHue AaTyuKa pacCTOSIHUS. 1 1 1
CozaHne MHOTOCTYIIEHYAThIX POTPAMM.
21 CocrapneHue mporpaMm BKJIFOYAIOITUX B 1 1 1
ce0s BeTBaeHue B cpene EV3-G
22 bnok «Bluetoothy», ycranoBka 1 2 2
COETUHEHUSI.
3arpyska ¢ KOMIbIOTEpa.
23- N3rorosieHue podoTa ucciaeaoBaTes. 1 1 1
24 JlaT4MK pacCTOSHMS U OCBEIEHHOCTH.
25 Pabota B nTepnerte. [Tonck 1 2
nHpopmanuu o JIero-cocTsI3aHusIX, ONUCAHUI
MOJIEIIEN.
26 PazpaboTka KOHCTpYKIMH AT 2 4
COpPEBHOBAHUI
27 CocrasneHune nporpamm ais «/[Buxenue 1 1 1
o Jiuauny. Mcneitanue podora.
28- CocrasieHne nporpamm ajs 1 1 1
29 «Kerenppunry. Mcnbsitanue pobora.
30 [Tpo4HOCTH KOHCTPYKLIMU U CLIOCOOBI 1 1 1
MTOBBIIIEHUS] TPOYHOCTH.
31- PazpaboTka KOHCTPYKIIMHU AJIS 2 2 2
32 copeBHoBaHMi «Cymo»
33- IloaroroBka Kk COpEBHOBAHUSAM 2 2 2
34
35 IlonBenenue UTOros 1 1
Utoro 34 14 20




KanennapHo-remaTnyeckoe nJiaHUpPOBaHue

OCHOBHBIE BOITPOCHI,

[Tnanupyemble pe3ynbTaThl

Tema paccMarpuBaeMbIe Ha [IpenmerHbie Mera JInunoct
ypoka ypoKe IpPEIMETH | Hble
@ ble

\: ~ 5| K

2

1 Bsonnoe | Pacckas o passutun IIposiBnenue Cobn Bianenn
3aHATHE. POOOTOTEXHUKH B [IO3HABATENIBHOIO | I0JICHUE € KoJJaMH 1
OcHoBBI MHPOBOM COOOIIECTBE U | HHTEpEca U HOpPM U METOIaMuU
paboThI ¢ B 4acTHOCTH B Poccum. aKTUBHOCTH B IpaBUI YTEHUs U
EV3. [Tokas Buaeo JAaHHOM 00JaCTH | KYJIIBTYpHI | criocobam

IITh ipu POJIUKOB O poOOTax H Tpyaa rpadgudeckor
pabore. poOOTOCTpOEHUH. 0
[TpaBuia TexHUKH IpeACTaBIeH
0€301aCHOCTH. ust

2,3 Cpena 2 TBOI KOHCTPYKTOP Pa3Butne Anrop [Inanupo
KOHCTPYUPOB (cocTaB, BO3SMOXKHOCTH) | TPYAOJIIOOUS U UTMHU3HUPO | BaHHE
aHus - - OCHOBHBIE JIETaJIU | OTBETCTBEHHOCTH | BAHHOE TEXHOJIOTHYe
3HAaKOMCTBO C (Ha3BaHUE M HA3HAYEHUE) | 32 KAYECTBO IUIAHUPOB | CKOTO
JEeTaSIMU - Jaruukn cBOEH aHue npoluecca u

KOHCTpPY (Ha3Ha4yeHue, eAUHULBL | JeSITEeIbHOCTH npolecca | mpoiecca
KTOpA. U3MEpEHUS) [O3HABaTe | TpyZa.

- JIBurarenu JIbHOM
- MukpokomneroTEp TPYIOBOMI

EV3 NEATEIBHO
- AKKyMyJIsTOp CTH.

(3apsika,

WCIIOJIb30BaHNE)
Haszpanus u

Ha3HA4YeHMS JeTalen
- Kak npaBunpHO

Pa3I0KUTh IE€TaIH B

Habope

4 Croco6 1 3yOuatble nepeauu, Coueranue Bupry [Ipossine
bl TIepe1avu ux Buabl. [Ipumenenue o0pa3Horo u albHOE U | HUE TEXHUKO-
JBUKCHMUSL. 3yO4aThIX nepeaay B JIOTUYECKOTO HaTyp | TEXHOJIOTu4e
[TonsTus o TEXHHKE. MBIIUICHUS B HOE CKOTO
penyKropax. Pa3znuunble BuabI porecce MOJIETMPO | MBIIIJICHUS

3yOuaThIX KOJIEC. JIeSITEIIbHOCTH. BaHUE npu
IlepenaTounoe ymco. TEXHUUYECK | OpraHu3aluu
nx cBOEH
O00BEKTOB | JACATEIBHOCT
.

5 IIporpam 1 3HAKOMCTBO C KonTpons Anrop [IposiBne
Mma Lego 3aIyCKOM NPOTPaMMBbl, MIPOMEXYTOUHBIX | UTMH3UPO | HUE
Mindstorm. ee 1 KOHEYHBIX BaHHOE II03HABaTEIb

WnTepdeiicom. pe3ynbTaTOB IJIJAHUPOB | HBIX
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Komannpl, manmutpel | Tpyaa no aHue UHTEPECOB U
UHCTPYMEHTOB. YCTAaHOBJIEHHBIM | IIpOLlECCa | AKTUBHOCTH B
[Tonkmouenue EV3. | kputepusim. MO3HABATE | TEXHOJIOTMYE
JBbHOU CKOM
TPYJIOBON | IE€ATEIBHOCT
NESATENIbHO | U.
CTH.

ITonsatne BusyaibHble S3bIKH IIposiBnenue Anrop Buanenn
KOMAH/Ibl, IPOrpaMMHUPOBaHUSL. MTIO3HABATEJIBHOTO | UTMHU3UPO | € KOJAMHU U
IporpaMma u Paznenst UHTEpEeca U BaHHOE METOIaMuU
porpaMmmup IIpOrpamMMbl, YPOBHHU AKTUBHOCTH B IUIAHUPOB | YTEHUS U
OBaHUeE CJIOKHOCTU. 3HAaKOMCTBO | IaHHOH oOslacTu | aHue criocobam

¢ RCX. Ilepenaua u mpoiecca | rpaduyeckor
3aIlyCK IPOIPaMMBlI. II03HaBaTe | O
OKHO UHCTPYMEHTOB. JBHOMN IIPE/ICTABIICH
N300paxeHne KoMaH] B TPYAOBOH | U
IIporpamMMe U Ha CXeMe. JEeATEIBHO

CTH.

Jucnneit Hucnnei. Coueranue Anrop [IposiBie
. Hcnonp3oBanue auciies: | 00pa3HOro u UTMHU3UPO | HUE TEXHUKO-
Hcnons3zoBan EV3. JIOTUYECKOTO BaHHOE TEXHOJIOTHYE
ue JucIest Coznanue MBILLUIEHUS B IUIAHUPOB | CKOT'O
EV3. AHUMAILVH. mpoiiecce aHue MBIILIEHUS

JIeSITEIIbHOCTH npouecca | Ipu
MIO3HABaTe | OpraHU3aluu
JIBHOM CBOEH
TPYJOBON | IE€ATEIBHOCT
JESTENIbHO | U
CTH.

3HaKoMcC CepBojBUraTenb. Pa3Butue Corna [Iposene
TBO C YerpoiicTBo u TPYIAOTIO0US U COBaHUE U | HUE
MOTOpaMH U IIPUMEHEHHE. OTBETCTBEHHOCTH | KOOPAMHA | HEOOXOIUMBI
JaTYNKAMU. TectupoBanue (Try me) - | 3a kauecTBO s X OIIBITOB U

Mortop - JaTtuuk cBoen COBMECTHO | MCCJIEIOBAaHH
OCBEILIEHHOCTH - J[aTuMK | IEeSATEIBbHOCTH 171 U ripu

3ByKa - JlaTunk KacaHus TPYAOBOM | MPOEKTUPOBA
- YIIbTpa3ByKOBOM JIEeATENbHO | HUU

natyuk ¢ 9CTpykTypa CTH C 00BEKTOB
MeHio EV3 « Cuarue IpYyrUMU | Tpyna
MMOKa3aHWui ¢ JaTIYNKOB eé

(view) TectupoBanue y4aCTHHKA

MOTOPOB U JIaTYMKOB. MHU.

Co6opka - COopka MoJenu 1o Pa3Butne Anrop [Tnanupo
IIPOCTEMNILIErO TE€XHOJIOTHYECKUM TPYAOIIO0US U UTMHU3HUPO | BaHHE
po0orta, 1o KapTam. OTBETCTBEHHOCTH | BaHHOE TEXHOJIOTHYe

HUHCTPYK - CocraBieHue 3a KauecTBO IUIAHUPOB | CKOT'O
17078 IIPOCTOM MPOTPaMMBI JIJIsl | CBOeH aHue npoiecca u

MOJIEJIH, UCIIOJIB3YS JIESATEIBHOCTH mpouecca | rpouecca
BCTPOEHHBIE Mo3HaBaTe | Tpyza.
BO3MOXXHOCTH EV3 JBHO dopMupoBaH
(mporpamma u3 TK + TpyAOBOH | ue paboueit
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3a/1aHHs] Ha IOHUMAHHE JEATEIbHO | TPYIIIbI
MPUHIUIIOB CO3/JaHUs CTH
mporpamm)

10 [Iporpam CocraBneHue Bnanenue Aurop [Tnanupo
MHOE MPOCTHIX MPOrPAMM I10 QIrOpUTMaMH WTMHU3UPO | BaHUE
o0ecrnieueHue JIMHEUHBIM U peunieHus BaHHOE TEXHOJIOTHYE
EV3. IICEBIOJIMHEHBIM TEXHUKO- IJIAHUPOB | CKOT'O
Co3nanne aIropuTMaMm. TEXHOJIOTHYECKUX | aHUE npoiecca u
MPOCTEUILIECH 3a1a4 mmpolecca | mpolecca
MIPOTrpaMMBl. NO3HaBaTe | Tpyna.

JBHO
TPYAOBOI
JESTEIILHO
CTH

11 Yupasne JBrm>xkeHue Bnepén- Brnanenue Camo [IposBne
HUE OJTHUM Hazaj QIrOpUTMAMH CTOSITENIbH | HUE TEXHUKO-
MOTOPOM. Hcnonb3oBanue pelieHus ast TEXHOJIOTHYe

KOMaH 16l <«OKu» TEXHUKO- opraHusaill | CKOro
3arpy3ka nporpamMm | TEXHOJIOTMUYECKUX | US U MBIILJICHUS
BEV3 3az1au BBITIOJIHEH | TIPHU
ue OpraHu3aluu
TBOPYECKHU | CBOEH
X paboT JeSATETbHOCT
u

12 Camocro CamocTosaTenbHas Bnanenue [Inan Pa3Butue
STeJIbHAs TBOpYECKas crocobamu UPOBaHUE | TPYAOIIOOHS
TBOpUECKas paboTa ydamuxcs Hay4yHOU TEXHOJOTH | U
pabota OpraHu3aluu YECKOT'0 OTBETCTBEHH
y4aIuxcs Tpyaa npouecca | OCTH 3a

u KaueCcTBO

mporecca | CBOeH

Tpyna. JeATEIbHOCT
H.

13 VYmpasne VYmpasneHue AByMs Coueranue [Tnan Passurtue
HUE TBYMS MOTOpaMH C TTOMOIIIBIO 00pa3zHoro u HWpOBAHUE | TPYHOTIOOUS
MOTOpPaMH. KoMaH 16l JKau JIOTUYECKOTO TEXHOJIOTH | U
E3na no * lcnonb3oBanue MBIIUICHUS B YECKOTO OTBETCTBEHH
KBaJpary. MaJUTPbl KOMaH]I M OKHa | Mpoliecce npouecca | OCTH 3a
[TapxoBka Jwnarpammsl JIEATEIIbHOCTHU. 51 Ka4yeCTBO

* lcnonb3oBanue npouecca | CBOEH
MAJTUTPHl HHCTPYMEHTOB TpyZa. JESITEIIbHOCT

* 3arpyska .
nporpamm B EV3

14 Hcnoinb3 Co3pnanue Coueranue Corna PazButue
OBaHUE JIBYXCTYIIEHYATHIX 00pa3zHoro u COBaHUE U | TPYOTIOOUS
JaTYNKa nporpamm JIOTUYECKOTO KOOpAuHAa | U
KacaHus. * lcnonb3oBanue MBIIIJICHUS B Us OTBETCTBEHH
Oo6napyxeHu KHOTIKU BBITIOJIHATD porecce COBMECTHO | OCTH 3a
sl KACaHHUS. MHOT0 pa3 Jyis JIeSITEIbHOCTH. i KauecTBO

MTOBTOPEHMUS TPYAOBOM | CBOEH
JNeUCTBUI JIESITEIBbHO | JCATSIILHOCT
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MIPOrPaMMbI CTH C u.
* CoxpaHeHue u JIpYTrUMU
3arpyska mporpaMmm eé
Y4aCTHHKA
MHU.

15 Ucnons3 bnoxk Coueranue Corna PazBurtue
OBaHUE BOCIPOU3BEICHUE. o0pa3Horo u COBAHME U | TPYAOIIOOHS
JlaT4vukKa Hacrporika JIOTUYECKOTO KOOpAWHA | U
3BYKa. KOHIIEHTPATOpa JaHHBIX | MBIIUICHUS B s OTBETCTBEHH
Coznanne 0J110Ka «3BYK» npoiiecce COBMECTHO | OCTH 3a
JBYXCTYTIEHY [Tonaya 3ByKOBBIX JESITEIIbHOCTH. i Ka4yecTBO
aThIX CHUTHAJIOB IPU KaCaHWH. TPYAOBOM | CBOEH
MIPOrPaAMM. JESITENIbHO | JeSTEIbHOCT

CTH C u.
JIpYTUMH

eé

y4acTHHUKA

MH.

16 Camocto CaMocTosTenbHas PanmonansHo Camo IIposiene
SITeJIbHAS TBOpYECKast € UCIOJIb30BAaHUE | CTOSITEIbH | HHE TEXHUKO-
TBOpUECKas paboTa yJamuxcs yueOHOI 1 ast TEXHOJIOTHYE
pabora JIOTIOJIHUTENFHON | OpraHu3ail | CKOro
y4anmxcs uHpopMaluu AN | U U MBILUICHUS

CO3/IaHUSA BBITIOJIHEH | NP
00BEKTOB Tpyna. | He OpraHu3aIuu
TBOPYECKHU | CBOEU
X pabor JESTENIbHOCT
u

17 Hcnoinb3 Hcnonp3oBanue Coueranue [Lnan [IposiBne
OBaHUE JlaTunka OCBEIIEHHOCTH | 00pa3HOro u UPOBaHUE | HHE TEXHUKO-
JaTyrKa B KOMaH/Ie AU JIOTUYECKOTO TEXHOJIOTH | TEXHOJOTHYE
OCBEHIEHHOCT Coznanue MBIIIJICHUS B YECKOTO CKOTO
. MHOT'OCTYIIE€HYAThIX npoiiecce npolecca | MBIIUICHUS
Kambposka nporpamMm JIeATeTLHOCTH. " npu
JaTurKa. npolecca | OpraHu3anuu
ObnapyxeHu Tpyaa cBOEH
€ YepTHI. JeATEIBbHOCT
JBr>xeHue 51
110 JIMHUH.

18 CocraBi JIBm>xeHre BIOJb Coueranune ITman [Iposiie
eHue JMHUU C TPUMEHEHUEM o0pa3Horo u UpPOBaHUE | HHE TEXHUKO-
porpamm ¢ JIBYX JTaTYUKOB JIOTUYECKOTO TEXHOJIOTH | TEXHOJIOTHYE
JIBYMSI OCBEIIEHHOCTH. MBIIUICHUS B YECKOT O CKOT0
TaTYNKAMU rpoiiecce nporecca | MBIIUICHUS
OCBEIIEHHOCT JIeATETbHOCTH. u npu
n. JIBuxenue rpolecca | OpraHu3aluu
0 JIMHUH. Tpyna cBoeH

JeSATeTLHOCT
u

19, Camocro CamocrosiTenbHas PannonansHO [Tman [IposiBne

20 sITeJIbHAs TBOpYECKast € UCIOJIb30BaHUE | UPOBAHUE | HHE TEXHUKO-
TBOpYECKas paboTa yJamuxcs y4eOHOU 1 TEXHOJIOTH | TEXHOJIOTHYE
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pabota JOTIOJTHUTEILHOM | YECKOTO CKOTO
ydammxcs uH(poOpMaNuU A7 | TIpoIlecca | MBIIUICHUS
CO3aHUS u npu
00BEKTOB TpyJa. | mpolecca | OpraHu3aluu
Tpyaa CBOEH
JESTEIIBHOCT
u
21 Hcnons3s VYabpTpa3BykoBOi Bnanenue Anrop Pa3Butue
OBaHUe natuuk. OnpeneneHue aJIrOpUTMaMHu UTMHU3UPO | TPYAOIIOOHS
JaTyrKa poOOTOM PacCTOSIHUSL 10 | PELICHUS BaHHOE U
paccTosHus. MPETSTCTBUS TEXHHUKO- IUTAHUPOB | OTBETCTBEHH
Coznanue TEXHOJIOTUYECKUX | aHUE OCTH 3a
MHOTOCTYIIEH 3aj1au mporecca | KauecTBO
YaTbIX II03HABATE | CBOEH
porpaMm JBHO JESTEIIbHOCT
TPYIOBON | H.
NesITeNIbHO
CTH
22 Cocran OTtoOpakeHue Bnanenue Anrop [IposiBie
eHue [IapaMeTpPOB HACTPOMKU | aJlTOPUTMAMHU UTMHU3UPO | HUE TEXHUKO-
porpaMm bnoka pelieHus BaHHOE TEXHOJIOTHYE
BKJIFOYAIOIIHU JoGaBnenue biiokoB | TeXHHKO- IUIAHUPOB | CKOT'O
X B ce0s B brox TEXHOJIOTUYECKUX | aHUE MBILUICHUS
BETBJICHUE B «Ilepexnrouarensy 3aj1a4 npouecca | Ipu
cpeae EV3-G [Tepemerienue MO3HABATE | OpTraHu3alluu
bioka JIBHO CBOEH
«[lepexmroyarensy» TPYAOBON | JESATEIBHOCT
Hacrpoiika biioka JIEATEIIbHO | U
«[lepexmoyarenny» CTH
23 bioxk BrurroueHue/BBIKITIOY Bnanenue Anrop [IposiBne
«Bluetoothy, cHHE JIrOpUTMaMHU UTMHU3UPO | HUE TEXHUKO-
yCTaHOBKa VYcraHoBka pelieHus BaHHOE TEXHOJIOTHYe
COEIUHEHMUS. COEIMHEHUS TEXHHUKO- IUIAHUPOB | CKOT'O
3arpyska 3akpeITHE TEXHOJIOTHYECKUX | aHUE MBIILICHUS
C COEIMHEHUS 3aj1a4 npouecca | Ipu
KOMIBIOTEPA. Hacrporika MO3HABaTe€ | OpraHU3aluu
KOHIIEHTPATOpa JaHHBIX JBHO CBOEH
bnoka «Bluetooth TPYAOBOM | I€ATEIBHOCT
COEJIMHEHUEN JEATENBHO | U
CTH
24 N3roros C6opxka pobota PaunonansHO [Tnan OBnanex
JeHue HCCIIeI0BaTEIs. € MCITIOJIb30BaHUE | UpOBaHUE | e
pobora Cocrasnenue yueOHOil u TEXHOJIOTH | yCTAaHOBKAMH
HCCIeI0BaTe IIPOrPaMMBbI JIst JIOTIOJTHUTEILHOW | YECKOTO , HOpMaMu U
TS JaTYNKa uH(pOpMaluK AN | Tpoliecca | MpaBUIaMU
paccTosiHus U CO3/aHUS u Hay4yHOU
OCBEILEHHOCTH. 00BEKTOB TpyJa. | Impolecca | OpraHu3aluu
Tpyaa YMCTBEHHOT'O
u
buznyeckoro
TpyJa.
25 Pa3pabor Br160op OpueHTanus Hcno [IposBre
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Ka ONTUMAaIbHOU B UMEIOIIMNXCS Jb30BAHUE | HHUE

KOHCTPYKIUH KOHCTPYKIIUH, Cpe/ACTBax U JIOTIOJTHUT | TMO3HaBaTeb

JUTSL W3TOTOBJICHHUE, TEXHOJIOTHSIX €IbHOMN HBIX

COPEBHOBAHU UCIIBITAHUE U BHECEHUE CO3/IaHus nH(pOpMAIl | UHTEPECOB U

71 KOHCTPYKLIMOHHBIX 00BEKTOB Tpyla. | UH MIPU AKTUBHOCTH B

W3MEHEHUM. MPOCKTUP | MPEIMETHO
OBaHUU U | TEXHOJIOTHYE
CO3JIaHUHU | CKOM
OOBEKTOB. | ACSTEIBHOCT
U.

26 CocraBn CocraBneHue Bnanenue Aurop [IposiBiie
eHue nporpamm. McneiTanue, | aaropurmamu WTMHU3UPO | HHE TEXHUKO-
porpamm BBIOODP ONTHUMANILHOM peuieHus BAaHHOE TEXHOJIOTHYE
«/IBmxenue MIpOrpaMMBlI. TEXHUKO- IJIAHUPOB | CKOTO
10 JINHUW. TEXHOJIOTMYECKUX | aHUE MBIILIEHUS
HcnbiTanue 3a1a4 rnpouecca | Ipu
pobora. [IO3HABAaTE | OpraHU3aluu

JBHO CBOEH
TPYJOBON | I€ATEIBHOCT
NEeSATEIBHO | U

CTH

27, Cocrasn CocraBnenue Bnanenue Anrop [Ipossine

28 eHue nporpamm. McneiTanue, | aaroputmamu UTMU3UPO | HUE TEXHUKO-
nporpamm BBIOOp ONTUMATBHOU perieHus BaHHOE TEXHOJIOTHYE
JUTSL MIpOrpaMMBl. TEXHUKO- IJIAHUPOB | CKOrO
«Kerenbpunr TEXHOJIOTHYECKUX | aHUE MBIILICHUS
». 3a1a4 npolecca | npu
Ucnbitanue MO3HABAaTE | OpPraHU3aIuu
pobora. JBHO cBOEH

TPYAOBOM | AESATEIBHOCT
JESATEIbHO | U
CTH

29 IIpounoc IlonsTue: Passurtue ITouc IIposiBne
Th MIPOYHOCTH TPYIOTIOOUS U K HOBBIX HUE TEXHUKO-
KOHCTPYKLUU KoHcTpykuu. [Tokas OTBETCTBEHHOCTH | PEUIEHUH | TEXHOJOTHUYE
U CITOCOOBI BHJIEO POJIUKOB O 3a Ka4e€CTBO BO3HHKIIIE | CKOTO
MTOBBIIICHUS po0oTax y4yacTHHKaX cBOEH 171 MBIILIEHUS
MIPOYHOCTH. copeBHOBaHUST «CymMO» JIeATeTbHOCTH TEXHUYECK | MpHU

on OpraHu3auu

npoOseMbl | cBOEH
JeATEIbHOCT
u

30, Pa3pabor HcnpiTanue PanmonansHo Hcmo [IposBne

31 Ka KOHCTPYKIIUU U € UCTOJIb30BaHUE | JTb30BAHHUE | HHE TEXHUKO-
KOHCTPYKIUU nporpaMM. YcTpaHeHue | yueOHOil u JOTIOJTHUT | TEXHOJIOTHYE
JUIA HEHUCTIPABHOCTEM. JOIIOJHUTEILHON | €JILHOU CKOT'O
COPEBHOBAHU CoBepleHCTBOBAHUE uHpopManuu Ans | “HGopMaI[ | MBIIUICHUS
i «Cymo» KOHCTPYKIIWH. CO3JTaHUS W TIPU npu

OOBEKTOB Tpyla. | MPOCKTUDP | OPTaHU3AIHNH
OBaHMHU U | CBOEH
CO3JJaHUU | JEATEIBbHOCT
00BEKTOB | U
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32, IToaroro UcneiTanue PammonansHo Hcmo [IposiBiie
33 BKa K KOHCTPYKLUHU U € UCIIOJIb30BAaHUE | JIb30BAHUE | HUE TEXHUKO-
COPEBHOBAHU nporpamMMm. YCTpaHeHHE | yueOHOH U JOMOJIHUT | TEXHOJIOTHYE
AM HEHCIIPAaBHOCTEH. JIOTIOJIHUTEIILHON | €JIBHOU CKOro
CoBepIlIeHCTBOBaHUE uHpopmanuu st | “HGOPMAIl | MBIIUICHUS
KOHCTPYKLUH. CO3JIaHUs WU TIPU npu
O0OBEKTOB Tpy/a. | MPOEKTUP | OPraHU3ALUU
OBaHMU M | CBOCH
CO3JIaHUU | JIEATEIbHOCT
OOBEKTOB | U
34 Ilonsene 3armra
HHE UTOIOB VHJIMBULYAIbHBIX U
KOJUIEKTUBHBIX MPOEKTOB.
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