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INOSAICHUTEJIbHAA 3AIINCKA

PoGoToTexHuKa SBISETCS OTHAM M3 BaXKHEHUIIIUX HAPABICHUN HAYYHO-TEXHHUYECKOTO Mporpecca, B
KOTOPOM ITPOOIEMBI MEXaHUKH U TEXHHYECKOTO TPOCKTHPOBAHUS COMPUKACAIOTCS C 00JIaCTHIO BRICOKHX
TEXHOJIOTHH 1 TIpo0JIeMaMy UCKYyCCTBEHHOTO HHTEIJIEKTA.

N3zydenue poOOTOTEXHUKH MTO3BOJISET HAa TPAKTHKE PACCMOTPETh MHOTHE TEMbI U3 Y4eOHOTO
npenmeta «Muadopmaruka u MKT», koTopbie HHOT/Ia BCTPEYAIOT 3aTPYAHCHHUS B X0JI€ OCBOCHHSI OCHOBHOT'O
Kypca. A IMEHHO, aTOPUTMH3AIHS U IPOTPaMMHIPOBAHKE, UCTIOTHUTEINb, JIOTHKA, OCHOBBI yCTPOUCTBA
KoMIIbIOTEpa. Takke JaHHBIN Kypc acT BO3MOKHOCTh IIKOJIBHUKAM 3aKPENUTh U IPUMEHUTH HA MMPAKTUKE
MOJTyYEHHBIC 3HAHUS 110 TAKUM JUCIUILINHAM, KaK MaTeMaTHKa, (PU3UKa U TEXHOJIOTHSI.

PobGoToTexHnka oprueHTHpOBaHA HA padOTy B KOMAaH/E, YTO CIIOCOOCTBYET (POPMHUPOBAHHUIO YMEHHUS
B3aMIMOJICHCTBOBATH C COyYEHUKAMH, (HOPMYyITHUPOBATh, aHATN3UPOBATh, KPUTHYECKH OIIEHUBATh, OTCTAWBATh
CBOU HJICH.
ean:

Pa3BuTh nHTEpEC IIKOIBHUKOB K KOHCTPYUPOBAHUIO U IPOrPAMMUPOBAHUIO TEXHUUECKUX CHCTEM,
pacmmpuTh UX 001aCTh 3HAHUH, a TAK)KE MPUAATH HEOOXOIUMBIA UMITYJIBC U TBOPUECKON pean3anny B
POOOTOTEXHUKE M CMEXKHBIX ¢ HEIO 00JIaCTAX (MMPOrpaMMUPOBaHUE, MEXaHUKA, JICKTPOHUKA, HHKCHEPHOE
KOHCTPYHPOBAHUE).
3apaum:

v BBISBUTH U Pa3BUTh IPUPOIHBIE 3aJATKU U CIIOCOOHOCTH JETEMN, IOMOTalOIe JOCTUYb YCIIEXa B

TEXHUYECKOM TBOPUECTRBE.

v T103HaKOMHUTB C MPAKTHYIECKAM OCBOEHHEM TEXHOJIOTHI POEKTUPOBAHUS, MOJIEIMPOBAHHUS 1
H3TOTOBJICHUSI MPOCTEUIINX TEXHUUECKUX MOJEIIEH.
O3HaKOMIJIEHHE C OCHOBHBIMH MIPUHIIUTIAMI MEXaHUKH 1 KHOCPHETHKH.
Pasputne ymeHus paboTaTh Mo NpeaioKeHHBIM HHCTPYKIIHSM.
PasBuBath TBOpUYECKHE CIIOCOOHOCTH M JIOTHUECKOE MBILIUICHUE, YMEHUE HE CTAHIAPTHO MOAXOIUTh
K PELICHUIO 33a1a4H.
O3HakOMJIEHHE C OCHOBaMHU IPOTPaMMHUPOBAHHS B rpaduuecKoi cpeae pa3paboTK;
®opMupOBaHKE LETOCTHOU, MEKIUCIIUIUIMHAPHON CUCTEMbI 3HAHUH, MUPOTIOHUMAaHUs 1
COBPEMEHHOTO HAYYHOT'O MUPOBO33PCHUSI.
®dopmupoBaHIe HABBIKOB CAMO00OPa30BaHMSI, CAMOPEATN3aINN JTMYHOCTH.
Pa3BuTne yMeHus u3iiaratb MbICJIM B UETKOM JTOTHUYECKOU MOCIIEN0BaTENBbHOCTH, OTCTAaUBATh CBOIO
TOYKY 3pCHHUSI, AHATTU3UPOBATH CUTYAIIUIO U CAMOCTOSITEIbHO HAXOIUTh OTBETHI Ha BOIIPOCHI ITyTEM
JIOTUYECKUX PACCYKACHUM.
v’ PasButHe ymMeHUs pabOTaTh HaJl IPOEKTOM B KOMaHE, 3Q(HEKTUBHO pactpeaesaTh 00S3aHHOCTH.
v’ PasBuTHE COPEBHOBATEILHOTO NPHUHIIUIIA B JIEATETBHOCTH.
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O0mas xapakTepucTHKaKypca
OpHoM 13 BAXKHBIX po0ieM B Poccuu aBisitoTes €€ HemocTaToYHast 00eCTIeueHHOCTh HHKEHEPHBIMU

KaJpaMH U HU3KHH CTaTyc MHXKEHEPHOTo oOpa3oBaHus. Ceifuac HEOOXOUMO BECTH OIS PU3AITUIO
npodeccuu nHxeHepa. MHTeHCUBHOE HCIOIB30BaHIE POOOTOB B OBITY, HA IPOU3BOACTBE U MOJIE 60
TpeOyeT, YTOOBI MOIB30BATENHN 00JIaJalIi COBPEMEHHBIMHU 3HAHUSME B 00JIACTH yIIPaBIeHUs POOOTAMH, UTO
MTO3BOJINT Pa3BUBATh HOBBIE, YMHBIE, O€30MacHbIE U 00JIee MPOABHHYTHIE aBTOMAaTU3NPOBAHHBIE CUCTEMBI.
Heo0Oxoaumo mpuBUBaTE HHTEPEC YHAIUXCA K 00J1aCTH pOOOTOTEXHUKH M aBTOMATU3UPOBAHHBIX CHCTEM.

Taxoke maHHBIN Kypc JacT BO3MOXKHOCTD IIKOJIBHUKAM 3aKPEMUTh U TIPUMEHHUTH Ha MPAKTHKE ITOJTyICHHBIC
3HAHUsI 110 TAKUM JIMCIUILUTIHAM, KaK MaTeMaThka, (pu3uka, nHpopMaTuKa, TeXHoiorus. [Ipu
03HAKOMIJICHHH C ITPABHJIAMH BBITIOJTHEHUS TEXHUYECKUX U SKOHOMHUYECKHMX PacueTOB MPH MPOEKTHPOBAHUH
YCTPOICTB M MPAKTUIECKOM UCIIONB30BAaHUN T€X WM MHBIX TEXHUYECKUX PELICHUH IIKOJbHUKH 3HAKOMSTCS
€ 0COOCHHOCTSIMH IIPAKTHUECKOT0 IpUMEeHEHHsI MaTeMaTHkH. OcBanBasi MPHUEMbl IPOSKTHPOBAHHS U
KOHCTPYHPOBaHUs, pebsiTa MPUOOPETAIOT OIBIT CO3/IAHUS PEATBHBIX U BUPTYIBHBIX IEMOHCTPAIIMOHHBIX
MoJIeNIEN.

[lonBenenue nToroB pabOTHI NPOXOAUT B hopMe OOIIECTBEHHON Tpe3eHTaluH (BBICTABKa, COCTA3aHHE,
KOHKYpC, KOH(pepeHIHS U T.1I.).

Jig peanu3zanyy mporpamMMBl HCTIONB3YIOTCS 00pa3oBaTeIbHbIE

KoHCTpyKTOpHI hupmbl Lego, korctpykrop LEGO MINDSTORMS Education EV3. On npeacraensiet
co00if Habop KOHCTPYKTHUBHBIX JETAJIEH, TIO3BOJISIIOIINX COOpPaTh MHOTOYHCICHHBIE BAPHAHTH MEXaHU3MOB,
Ha0Op JaTYUKOB, IBUTATEIA U MUKPOKOMITEIOTEp EV 3, KOTOpEIH yIipaBiseT BCeit MOCTPOCHHON
koHcTpykuuei. C koncrpykropom LEGO MINDSTORMS Education EV3 uner Heo6xoaumoe



MIPOTrpaMMHOE 00eCIICYCHHE.

LEGO EV3 obGecnieunBaet MpocToTy MpH cOOpKE HAaYaTbHBIX MOJACIICH, UTO TIO3BOJISIET YICHUKAM
MOJTyYUTh PE3YJIbTAT B MPeeaX OJTHOTO WM Maphl YPOKOB. M mpu 3TOM BO3MOKHOCTH B U3MEHEHHUH
MOJIETICH U POTPaMM — OUYCHB IIMPOKHUE, U TAKOW TOJIXOJ1 TO3BOJIACT YUAIIUMCS YCIOKHITh MOJICHb U
MPOTpaMMy, TIPOSIBIISITh CAMOCTOSITEIILHOCTh B M3y4eHur TeMbl. [IporpamMmmHuoe obecnieuenne LEGO
MINDSTORMS Education EV3 obnagaeT oueHb IIMPOKUMHU BO3MOKHOCTSIMH, B YACTHOCTH, TIO3BOJISIET
BECTH pabOYyIO TETPab U MPEICTABIISTh CBOM IPOCSKTHI IPSIMO B cpefie nmporpaMmmMmHoro odecneuenus LEGO
EV3.

B mporiecce paboThl yUeHHKH IPUOOPETAIOT OMBIT PEIICHUS KAK TUIIOBBIX, TAK M HECTAHIAPTHHIX
3aJ1a4 10 KOHCTPYHPOBAHUIO, IIPOrPaMMHUPOBaHUI0, COOpY JaHHBIX. [loBeIeHNE UTOTOB PAabOTHI MPOXOTUT
B (hopmMe TIpe3eHTaIuii, BEICTaBOK, COCTSA3aHNH, KOHKYPCOB, KOH(EPEHIIHIA 1 T.11.

[Iporpamma paccuntana Ha ABa roga oOy4yeHHs, BO3pacTHAsA KaTeropus aereit ot 12 mno 16 ner.
Hannas paGouas mporpaMma cocTaBiieHa Ha 2 Toj1 00y4eHus] poOOTOTEXHUKE U3 pacueTa 1 yac B Henento.,
34 yaca B rox

Heo0xonumoe o0opynoBanne H yaeOHbIe MaTePHAJIbI:
v’ ompenenéHnoe KoIuuecTBo Habopos KoHcTpykTopa LEGO Mindstorms EV3 (ocHoBHOM +
pacIIUpeHHbIN), U3 pacyéTa 1 KOMIUIEKT Ha 1-2 y4eHUKOB;
v' wmabop 3anaunii LEGO Mindstorm «KocMuueckue npoekTb», « IHKEeHEPHBIE POEKTHI;

uabop meraneit LEGO Mindstorm «KocMmuueckre IpoeKThI»;

pabouue MecTa Ui YIUTeIIs U YYeHUKOB 000pyJOBaHHbIC HOYTOYKaMU C yCTaHOBJICHHBIM
nporpaMMmubIM obecnieueHreM LEGO MindstormEducation EV3;

HaOO0P TOJIeH 7151 COPEBHOBAHMIA;

Ppa3JIN4YHbIC IJIAKAThI, CIIPABOYHBIC MaTCPUAJIbI;

3apsIIHOE YCTPOICTBO;

yueOHas IuTeparypa;

cpenctsa peanuzanuu UKT marepuanos Ha ypoke (KOMIBIOTED, IIPOEKTOP, IKPaH).
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SNENENENEN

COJEP)KAHHUE
1. Beenenue B po00TOTEXHUKY (4 )
PoGotb1. Bunbl po6oToB. 3HaueHne poOOTOB B KHU3HU yesioBeka. OCHOBHBIE HAIIPABJICHUS IPUMEHEHHUS
pobotoB. MckyccTBeHHbIH nHTEIIEKT. [IpaBrna paboTsl ¢ koHcTpykTopoM LEGO
Vupasnenue podoramu. Metozs! o0mmenus ¢ podorom. CocTaB KOHCTPYKTOpa
LEGOMINDSTORMSEV3. BusyanbHbIe S3bIKH MTPOTpaMMHUpOBanHus. VX OCHOBHOE Ha3HAYCHHE U
Bo3MOxHOCTH. Komanzs! ynpasnenus podoramu.Cpeia nporpaMMHUpOBaHHS MOAYJISl, OCHOBHBIE OJIOKH.

2. 3nakomctBo ¢ podoramu LEGO MINDSTORMS EV3 EDU. (8 u)

[IpaBuiia TeXHUKU 0€30MIACHOCTH TPH padboTe ¢ poOOTaAMU-KOHCTPYKTOpaMu. [IpaBuia oOpamieHus ¢
poboramu. OCHOBHbBIE MEXaHUYECKHE I€TalIM KOHCTpYKTopa. VX Ha3BaHME M Ha3HAYCHHUE.

Monyne EV3. O630p, 3kpaH, KHOIIKH yIIpaBJIeHHsI MOJYJIEM, HHAUKATOP COCTOSIHUS, IOPTHL. Y CTAHOBKA
Oarapeii, cnocoObl 5KOHOMHUH 3Hepruu. Brirouenne moaymst EV3. 3anuck nmporpamMmel 1 3ammyck ee Ha
BeInoaHeHne. CepBoMoTopsl EV3, cpaBHeHrne MOTOpOB. MOIIHOCTE M TOYHOCTh MOTOpa. MexaHuka
MeXaHU3MOB M MalliH. Bupl coenuHenuii v nepenad 1 UX CBOWCTBA.

C6opxka poboToB. Co0pKa Moaenu podoTa o MHCTPYKIUU. [IporpaMMupoBanne TBHKEHHS BIIEPET 10
npsAMoii TpaekTopuu. Pacder uncia 060poToB Koseca I NPOXOKACHUS 3aJaHHOTO PACCTOSHHUSL.

3. Aatuuku LEGOMINDSTORMSEV3 EDU u ux napamerpsl. (12 1)

Hatuuku. [JaTurk kacanus. Y crpoiictBo gatuuka. [Ipaktukym. Perienue 3a1a4u Ha JBUKEHUE C
HCIIONb30BAaHUEM JaTurKa KacaHusl.

JlaTuamk 11BeTa, pSKUMBI PaOOTHI JaTunKa. Permenue 3a1aq Ha IBIDKCHHE C UCTIOIB30BAaHUEM JaTUnKa
LIBETA.

YapTpa3ByKOBO# naT4uK. Pemnenne 3amad Ha ABMKCHIE C MCTIOIB30BAHMEM JATYHKA PACCTOSHUS.

I'mpockonmyeckuit natuuk. MHQpakpacHsIil 1aTYHUK, PEKUM MPUOITMIKEHUS, PEXKIM MasKa.

[oxxiroueHne AATINKOB U MOTOPOB.

Wurepdetic moaymns EV3. Ipunoxenns moayns. [Ipencrasnenue mopra. Y mpaBicHHE MOTOPOM.

[IpoBepounas padora Ne 1 mo Teme «3rHakomMcTBO ¢ podoTamu LEGOMINDSTORMS».

4. OCHOBBI MPOTPAMMHUPOBAHHUS H KOMIILIOTEPHOI JToruKH (6 1)



Cpena nporpammupoBanus Moy, Co3naHue mporpammel. Y naieHue 0J10koB. BeimonHeHne
nporpaMMel. CoXpaHEeHHE M OTKPBITHE IPOTPAMMBIL.

Cuerunk KacaHuid. BeTBnenue mo marankam. MeToIbI IPUHATHS pelieHni poooToM. Moaeny oBeICHHS
MpH Pa3HOOOPA3HBIX CUTYAIIHSX.

[Iporpammuoe obecnieuenne EV3. Cpena LABVIEW. OcHoBHOe 0kHO. CBOMCTBA U CTPYKTYpa MPOEKTA.
Pemenwne 3a1ad Ha ABM)KEHUE BIOJB CTOPOH KBagpara. Mcronp30BaHMe IUKIIOB MIPH PEIICHUH 33729 Ha
JIBIDKEHIE,

3aKim0ouYHTeIbHbIE H TBOPYECKHE MPOEKTHI (4 1.)

[TnanupoBaHKe TBOPUECKUX MPOSKTOB yuanuxcs. Pa300p pa3muvHbIX TOTOBBIX MPOCKTOB. 3alluTa
npoekTa «Moii TepBBIii YHUKATBHBIH pOOOT»

INJIAHUPYEMBIE PE3YJIBTATBI U3YUEHUS KYPCA

OCHOBHBIMHY Pe3yJIbTaTaMU U3YUEHHsI Kypca, IBISIOTCS CTUMYIHMPOBAHHEC MOTHBAIMH YUAIHUXCS K
MOJYYEHUIO 3HaHUH, HOPMUPOBAHUIO TBOPUECKOM TMUYHOCTH, IPUBUTHE HABBIKOB KOJUIEKTUBHOTO TPYAA, a
TAaK)KE PA3BUTHS MHTEPECa K TEXHUKE, KOHCTPYHPOBAHHUIO, IPOIPAMMHUPOBAHHIO M BHICOKMM TEXHOJIOTHSIM. B
JabHEHIIeM, ydaecsi CMOTYT 00J1ee OCO3HAHHO TTOIOUTH K BBIOOPY MHKEHEPHOM HAIIPABICHHOCTH
00y4eHusI.

B pesynbrare u3ydeHus Kypca yqamuecs JOIKHbI
3HATH/IIOHUMATD:
v pOoIIb U MECTO POOOTOTEXHUKH B )KU3HHU COBPEMEHHOTO OOLIECTBA;
v’ OCHOBHBIE CBEJIEHHE U3 HCTOPUH Pa3BUTHs POOOTOTEXHUKH B Poccuu 1 Mupe;
v OCHOBHBIX ITOHATHUA pO6OTOTCXHI/IKI/I, OCHOBHBIC TCXHHUYCCKHUC TCpMI/IHBI, CBsI3aHHEBIC C HpOHeCCﬂMH
KOHCTPYHPOBAHUS M IPOTPAMMHPOBaHUS pOOOTOB;
o011ee yCTpOHCTBO U MPUHLUIIBI JEHCTBUS POOOTOB;
OCHOBHBIC XapaKTEPUCTUKH OCHOBHBIX KJIACCOB pOOOTOB;
00IIyI0 METOIUKY pacieTa OCHOBHBIX KHHEMATHYECKUX CXEM;
TIOPSIIOK OTHICKAHUS HEMCIIPABHOCTEH B Pa3IUUHBIX pOOOTH3NPOBAHHBIX CUCTEMAX;
METOJIUKY IPOBEPKHU PabOTOCTIOCOOHOCTH OTACIBHBIX Y3JIOB U JICTAJICH;
OCHOBBI TPa)UECKHX S3BIKOB MPOTPAMMHUPOBAHUS;
ornpeeeHust POOOTOTEXHUYSCKOr0 YCTPONCTRA, HarboJiee pacpoCTPaHeHHbIC CUTYAIIUH, B
KOTOPBIX MPUMEHSIOTCS pOOOTHI;
HUMETH HpeI[CTaBJ'IeHI/IH 0 HepCHeKTI/IBaX pa3BI/ITI/I$I pO6OTOTeXHI/IKI/I, OCHOBHBIC KOMIIOHCHTBI
MIPOrPaMMHBIX CPEJI;
v OCHOBHBIC HpI/IH]_[I/IHBI KOMHBIOTepHOI‘O }/HpaBHeHI/IH, HAa3HAYCHUC U HpI/IHIlI/IHLI pa6OTBI OBETOBOTIO,
YIIBTPa3BYKOBOTO JIATYHMKA, JATYNKA KACAHUS, PA3INYHBIX HCTIOJHHUTEIBHBIX YCTPOUCTB;
v’ pasiaM4HBIE CIOCOOBI TIEPEIaul MEXAaHUYECKOTO BO3EHCTBHSI, Pa3JINYHbIE BUIbI IACCH, BUJIBI U
HA3HAYCHUC MCXAHNYCCKHUX 3aXBATOB.

AN N N N N NN

<

v coOMpaTh MPOCTENIINE MOJIENH C UCIIOIb30BanueM EV3;

v\ caMOCTOATENBHO IPOEKTUPOBATH M COOMPATH U3 TOTOBBIX JIETANIEH MAHUITYJIATOPLI M pOOOTOB
pa3IMIHOTO HA3HAYCHYIS,;

v HCHONBb30BaTh ISl TPOrPAMMHUPOBAHHUS MUKpOKOMITbIoTEp EV3 (mporpamMmupoBars Ha quciiiee
EV3)

v/ BIIaJIETh OCHOBHBIMH HaBbIKAMHU PAabOThI B BU3YaJILHOU CpeJie TIPOrPaMMHUPOBAHHS,
ImporpaMMmnpoOBaThb C06paHHBIe KOHCTPYKIUH I1OJ 3a/Ila4r HAaYaJIbHOI'O YPOBHA CIIOXKHOCTHU,

v’ paspabathIBaTh U 3AMUCHIBATH B BU3YAIbHOM CpeJie IPOrPaMMUPOBAHKS THIIOBbIE YIPABJICHHUSI
poGoTom

v’ [0JIb30BaTHCH KOMIILIOTEPOM, IIPOrPAMMHBIMH IIPOLYKTAMH, HEOOXOJMMBIMHU IS 00y IEHHS
TIporpaMMme;

v noaduparth HEOOXOAUMBIE JATYUKH M UCTIOJHUTEBHbIE YCTPOWCTBA, COOMPATH NPOCTENIINE
YCTPOWCTBA C OJTHAM HITU HECKOJILKUMH JaTYUKAMH, COOMPATh M OTIAKUBATH KOHCTPYKIIUU 0a30BbIX
po0OTOB;

v’ IpaBWIBHO BHIOMPATH BUJI [IEPEIAYH MEXAHUYECKOTO BO3IEHCTBHS JUIS PA3INYHBIX TEXHHIECKUX
CUTYyaIU, COOMPAaTh ACUCTBYIOIINE MOJICIIA POOOTOB, a TAKXKE UX OCHOBHBIC Y3JIbI U CUCTEMBI

v/ BECTH MHJUBHYyaJbHBIE M IPYIIIOBBIE HCCIIEI0BATEBLCKUE PAOOTHI.



O6I]_II/IC y‘-Ie6HI>IC YMCHHS, HABBIKU U CIIOCOOBI JACATCIbHOCTH

Ilo3naBarenpHas ACATCIIBHOCTD, YHUBEPCAJIbHBIC y‘le6HBIe JICUCTBUS

v

Hcnonp3oBanue It MO3HAHUS OKPYKAIOIIETO MUPaA PA3IMIHBIX METOIOB (HAOIIOEHIE,
W3MEpEHHeE, OTBIT, SKCIIEPUMEHT, MOIEITHpOBaHue U 11p.). OnpeneneHne CTPyKTYphl 00bEKTa
MO3HAHUSI, TIOUCK M BBIJCTICHNE 3HAYMMBIX (DYHKIIMOHATIBHBIX CBA3€W M OTHOLICHUH MEXIY YacTIMHU
LEJIOr0. YMEHHE Pa3liesisTh MPOLECCHl Ha dTalbl, 3BeHbsI; BBIICICHUE XapaKTePHbIX TPUIUHHO-
CJIEICTBCHHBIX CBS3EH.

Omnpenenenue aJiekKBaTHBIX CIIOCOOOB pellieHNs] Y1eOHOH 3a1a4l Ha OCHOBE 33/1aHHBIX aJITOPUTMOB.
KomOuHMpoBaHue N3BECTHBIX alTOPUTMOB JIESTEIHHOCTH B CUTYAIUAX, HE MPEANOIararoInxX
CTaHIapPTHOE MPUMEHEHNE OJHOTO U3 HUX.

CpaBHeHwe, cOIocTaBleHNe, KiacCH(pUKaIys, paHXUPOBaHHE 0OBEKTOB 110 OJHOMY WIIH
HECKOJIBKUM TPEATI0KEHHBIM OCHOBAHUSM, KDUTEPUSIM. Y MEHHUE pa3nuiaTh (hakT, MHEHUE,
J0Ka3aTeNbCTBO, THIIOTE3Y, aKCHOMY.

HccnemoBanne HECTOKHBIX MPAKTUYECKUX CUTYAIIHA, BBIIBIKESHHE MTPEIIOI0KEHHI, TOHUMaHHEe
HEOOXOIMMOCTH MX NMPOBEPKH Ha MpaKTHKe. Vcrnoap30BaHNe MPAKTHUECKUX H JIAO0OPATOPHBIX PadoT,
HECJIOKHBIX 3KCIICPUMCHTOB JJId JOKA3aTCJIbCTBA BHIABUTACMbIX HpCI[HOHO)KeHI/II‘/'I; OIIMCaHHEC
PE3yIbTaTOB ATHX PadoT.

TBOp‘IeCKOC peuicHue yqe6Hbe " NPaKTUYCCKUX 3aJa4. YMCHUC MOTUBUPOBAHHO OTKA3bIBATHECA OT
06pa3ua, HUCKAaTb OPUTHHAJIIBHBIC PCUHICHHUA; CaMOCTOATCIIBHOC BBINIOJITHECHUC PA3JIMIHBIX TBOPYCCKUX
paboT; yyacTre B IPOSKTHOH NEATEIBHOCTH.

Hcnonb3oBaTh 00IIKE MTPUEMBI PEILICHHS TOCTABICHHBIX 331a4; MPe0o0pa3oBbIBATH IPAKTHUECKYIO
3ajady B 00pa3oBaTeNbHYI0; YMEHUE CAMOCTOSTEIILHO BELICISTH M (DOPMYIHPOBATH
MI03HABATEIIFHYIO LeJTb; UCCIICJOBAaHNE HECTIOKHBIX MPAKTUIECKUX CUTYALlUH, BHIIBIDKCHHE
MPEONI0KEHHH, TOHUMaHHe HEOOXOJUMOCTH MX MPOBEPKH Ha MPAKTHKE.

dopMupoBaHUE CUCTEMHOTO MBIIIJICHUS, T.€. CIOCOOHOCTh K PACCMOTPEHHIO U OTIHCAHHIO
00BEKTOB, SIBIECHHUH, IPOLIECCOB B BUJIE COBOKYITHOCTH 00JIe€ MPOCTHIX 3JIEMEHTOB, COCTABIISIOLINX
eIMHOE 11eJI0€; OCYIIECTBUTH MIEPEHOC 3HAHUH, YMEHHUIT B HOBYIO CHTYAIIHIO JUIS PEIICHUS IPOOIIeM,
KOMOWHHUPOBAThH U3BECTHBIE CPEJCTBA AJISl HOBOTO pEeIIeHHS POOIeM.

NudbopmaiinoHHO-KOMMYHHUKATHBHAS IEATEIHHOCTh, KOMMYHHKATHBHBIE YHUBEPCAIIbHbIE yueOHbIe
JIEUCTBUS

v

v

AJleKBaTHOE BOCTIPUATHE YCTHOM PEeYH U CIIOCOOHOCTH MEpeIaBaTh COoIep KaHNe MPOCTYIIIAHHOTO
TEKCTa B CKATOM HJIM Pa3BEpHYTOM BHJIE B COOTBETCTBHH C IIEJIbI0 yUeOHOTO 3a1aHusl.
Oco3HaHHOE 0erjioe YTeHUE TEKCTOB Pa3IMUHbIX CTUIICH U KaHPOB, POBEACHUE HH(POPMAIIMOHHO-
CMBICJIOBOTO aHaJIn3a TeKcTa. VICcImoap30BaHre Pa3IMYHbIX BUIOB YTCHUS (03HAKOMUTEIHHOE,
MIPOCMOTPOBOE, IIOUCKOBOE H JIp.).

Biiamenre MOHOIOTHYECKON M TUATIOTHIECKOM peubio. Y MEHHE BCTYIIATh B PEUEBOE OOIICHUE,
Yy4acTBOBATH B JKajiore (MIOHUMATh TOYKY 3pEHUS COOCCeIHIKA, TPU3HABATH MPABO HA HHOE
MHeHue). Co3aHne MTUCHhbMEHHBIX BBICKa3bIBAHUH, aJIEKBATHO MTEPEIAOIINX IPOCTYIIAaHHYIO U
MPOYUTAHHYIO MH(OPMAITUIO C 3a]JaHHOH CTENIEHbIO CBEPHYTOCTH (KPaTKO, BEHIOOPOYHO, TIOJTHO).
CocraBneHue TUIaHa, TE3UCOB, KOHCTIEKTa. [[puBenenre mpumMepoB, moa00p apryMEHTOB,
(dhopMynupoBaHue BbIBOI0B. OTpaskeHUE B YCTHOM MJIM MUCBbMEHHOH (hopMe pe3ysibTaToB CBOEH
JESITEILHOCTH.

YMenune nepedpazupoBaTh MBICTH (OOBSICHITH «MHBIMH CIIOBaMW»). BEIOOp U cTIOb30BaHMe
BBIPA3UTEIBHBIX CPEJICTB S3bIKA U 3HAKOBBIX CUCTEM (TEKCT, TAOJIHIIA, CXeMa, Ay THOBU3YIBHBIN PSIT
Y Ip.) B COOTBETCTBHH C KOMMYHUKATHBHOM 3a7a4el, chepold U cuTyanuei oomeHusl.
Hcnonb3oBanue A pelIeHUs M03HABATEIbHBIX U KOMMYHUKATUBHBIX 337a4 Pa3IUYHbIX
HMCTOYHUKOB HH(GOPMAIIUH, BKIHOYAst SHIIMKIIONEINH, CII0BapH, IHTepHET-pecypChl U Ipyrue 0a3nl
JAHHBIX.

YMeHHue cTaBUTh BOIIPOCHI, 00PaIaThCsl 32 IIOMOIIBIO, TPOSIBIISTH AKTUBHOCTD JIJISl PEIICHUS
KOMMYHUKATHBHBIX 3a1a9; YMEHHE OTIPEICIISITh HanOoJiee pallnoOHAIBHYIO TTOCIIEI0BATEIEHOCTh
JEeHCTBHIA TTO0 KOJUIEKTUBHOMY BBITIOTHEHHUIO YY€OHOM 3a1a9u (TU1aH, allrOPUTM, MOAYIIN U T.1.);
YMEHHUE CaMOCTOSTEIBHO OIIEHUBAThH CBOIO ACSATEIBHOCTD U ACSITEIBHOCT WICHOB KOJJICKTUBA
MTOCPEACTBOM CPaBHEHUS C JAESITENFHOCTHIO APYTUX, YCTAHOBIEHHBIMA HOPMaMH;, YMEHHE
WCTIONB30BaTh HH(POPMAIIHIO C YIETOM 3THYECKHX M IMPABOBBIX HOPM.



v AJIEKBATHO UCIIOJIL30BATh PEYb IS INIAHUPOBAHUS M PETYIISAIUHN CBOEH AEATENLHOCTH; YMEHUE
HCTIOJIB30BaTh MOHOJIOT M JIUAJIOT JIJISl BRIPAXKEHUS U JIOKA3aTeIbCTBA CBOCH TOUKH 3PCHHUS;
(hopMynmpoBaThH COOCTBEHHOE MHEHHUE H MTO3UIIHIO.

PedekcuBHas 1eATETHPHOCTD

v CamocrosTelibHast OpraHu3anus y4eOHO e TeNbHOCTH (IOCTAHOBKA LIEIH, IUTAHUPOBAHMKE,
OTIpe/IeTICHIE ONTUMAIBHOTO COOTHOIICHUS IIETTH M CPEJICTB | [IP. ).

v BrajeHue HaBbIKAMH KOHTPOJISIOIIEHKH CBOEH JEATENILHOCTH, YMEHHEM MIPEIABUIETH BO3MOXKHBIE
MoceACTBUA CBOUX AeiicTBuil. [lonck u ycTpaHeHne NprYuH BO3HUKIINX TpyaHocTel. OLeHuBaHNe
CBOWX y4eOHBIX JOCTIDKEHHH, MOBEICHNUS, YePT CBOCH JIMIHOCTH, CBOETr0 (PU3NIECKOTO U
AMONMOHATBEHOTO cocTostHUA. OCO3HAHHOE OTpeieleHre Chephl CBOMX HHTEPECOB U BO3MOKHOCTEH.
CoOnroieHre HOpM MIOBEACHUS B OKPY’KaIOMIeH cpelie, MPpaBuil 310POBOro 00pasa KU3HH.

v Brajenue yMEHUSMU COBMECTHOM JEATENBHOCTH: COIIACOBAHUE M KOOPAUHAIIMS ICSITEILHOCTH C
IPYTHMH €€ Y9aCTHUKaMH; 00bEKTHBHOE OIEHUBAHIE CBOETO BKJIaJa B PEIICHUE OOIINX 33129
KOJUICKTHBA; Y4eT 0COOCHHOCTEH Pa3IMUIHOrO POJIICBOTO MOBEACHHS (JIUACP, MOYMHCHHBIH U 1Ip.).

4 OHCHI/IB&HI/IC cBOEH ACATCIIBHOCTH C TOYKU 3pCHHA HPAaBCTBCHHBIX, IIPABOBLIX HOPM, 3CTCTUUCCKUX
1eHHocTel. Vcmonp30BaHle CBOMX MTPaB U BHIMIOTHEHNE CBOMX O0SI3aHHOCTEH KaK TPayKIaHHUHA,
YJIeHa 00IIecTBa M Y4eOHOTO KOJUIEKTHBA.

PerynsatuBHble yHUBepcanbHble yueOHbIE JEHCTBUS
Lenenonaranue — popMynInpoBaTh U yAepKUBaTh yueOHYIO 3a1ady.

IInanupoanue:

v’ BBIOMPATH JEHCTBUSI B COOTBETCTBUM C IOCTABJICHHOM 33/1auell U YCIIOBUSIMHE €€ Peal3allkHy.

v/ ompejeNneHue MOCIeI0BaTeIbHOCTH MIPOMEXYTOUHBIX IEJe ¢ yIeTOM KOHEYHOTO Pe3y IbTaTa,;

v/ yMeHHe BHOCHTH HEOOXOANMBIE JOTIOHEHHUSI M H3MEHEHHUSI B XOJI€ PEIICHHS 3a/1a4.
CaMOKOHTpOJIb!

v yMeHHE MCIOJIB30BaTh Pa3JIMYHbIE CPEICTBA CAMOKOHTPOIIA (JIHEBHHK, MOPT(OIIHO, TabIUIII
JIOCTHKEHHS Pe3yIbTaToOB, Oece/a ¢ yUuTeIeM H T.1I.);
v’ WCIOJB30BaTh YCTAHOBJICHHBIE TIPABHJIA IPH KOHTPOJIE CIIOCO0a PENICHNUS 3a/1aUH.

JIM4YHOCTHBIE pe3yNIbTaThI
CwmbiciiooOpaszoBaHue:

v'  ajmeKBaTHas MOTHBALUA y4eOHOH NIeATEILHOCTY;
v/ aKTyaJM3anus CBEACHHUHN U3 JINYHOTO KM3HEHHOTO OIIbITa;
v (hopMHUpOBaHUE TOTOBHOCTH K IPOJODKEHUIO 00YYEHHS C LEIBIO MOTyYEHHUs MHKEHEPHOTO
o0pa3oBaHus;
OCBOCHHE THIUYHBIX CUTYAIMi yIpaBlieHHs poOOTaMHU, BKITFOUAs IIU(HPOBYIO OBITOBYIO TEXHUKY;
(hopMUPOBaHUE MTOHSITHS CBSI3U PA3IMYHBIX SIBICHHUH, TIPOIIECCOB, OOBEKTOB;
(GhopMHUpPOBaHUE YMEHHS OCYIIECTBIISATh COBMECTHYIO HH(POPMAIIMOHHYIO IEATEIBHOCTD,
YaCTHOCTH, TIPU BBHITIOJIHEHUH YYEOHBIX 3aJaHHI, B TOM YHCIIE TPOSKTOB;
CaMOOIICHKA Ha OCHOBE KPUTEPHEB YCIICIIHOCTH yU4eOHOH nesTebHoCcTH. HpaBCcTBEHHO-3THYECKAS
OpPHUEHTAIINS — HABBIKU COTPYIHUYECTBA B PA3HBIX CUTYAIUSAX,

v\ yMEHHE He CO3/1aBaTh KOH(PIMKTHBIX CUTYAIUi ¥ HAXOIUTh BBIXOIbI;
CamoorpeieieHue — CaMOCTOSTENILHOCTh U JIMYHAS OTBETCTBEHHOCTD 32 CBOH TTOCTYTIKH.
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®opMBI KOHTPOJIS

IIpoBepounsie paboThI;
TIpakTrHueckue 3aHATUS;
TBopYeCKHE MPOEKTHI;
CopeBHOBaHUS;
Onpocksr;

OO0cyxIeHuS.
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[Tpu opraHu3aIyy MPaKTHYECKUX 3aHATUH ¥ TBOPUYECKUX MPOEKTOB (POPMHUPYIOTCS MaJbIE TPYIIIIHI,
cocTosimre u3 2-3 ydamuxcs. st Kaxao# TpyIbl BBLIESIETCS OTeNIbHOE paboyee MECTO, COCTOSIIEE U3
KOMITBIOTEPa U KOHCTPYKTOPA.
[Ipeobmagaromeit popmoit TeKyIero KOHTPOIIA BEICTYIIAET MPOBEPKA pabOTOCIIOCOOHOCTH POOOTa:

v/ BBIACHEHHE TEXHMYECKOM 3a/1auH,

v/ oIpejieNieHue MyTel PeleHUs TEXHUYECKOM 3a1a4n

KonTpouns ocymecTBisiercst B opMe TBOPUECKUX MPOESKTOB, CAMOCTOSATENBHOH pa3paboTKUpadoT.
Metoabl 00y4enus

v" Tlo3HaBaTeNbHBII (BOCIIPUSATHE, OCMBICIICHHIE U 3aIOMUHAHNE YYalIUMHUCS HOBOTO MaTepHaa ¢
MPUBJICYCHUEM HAOIIOACHHUS TOTOBBIX IPUMEPOB, MOACTUPOBAHUS, N3YUCHHUS HILUTIOCTPALIH,
BOCIIPHUATHS, aHAIN3a W 0000IICHUS MaTePHUAJIOR);

v Meto/ IpoeKToB (IpH yCBOCHHHU U TBOPYECKOM IMPUMECHEHHH HABBIKOB U YMEHHIT B IIPOIEcce
pa3paboTKU COOCTBEHHBIX MOJICIICH )

v KoHTpoIbHbIi MeTO (TIPH BBIBICHUH KA4€CTBA YCBOCHHUS 3HAHMM, HABBIKOB M YMEHUH M X
KOPPEKIHMS B IPOLIECCE BHIIOTHEHUS TPAKTUIECKUX 3aJaHU )

v’ T'pynmoBas pabota (MCIOJIB3y€eTCs IPH COBMECTHON COOPKE MOJIENIEH, a TaKKe IpU pazpaboTke
MIPOEKTOB)

@opMbI OpraHu3anuu y4eOHbIX 3aHATHH

YPOK-KOHCYJIbTallusl,

MIPAKTUKYM;

YPOK-TIPOEKT;

YPOK IIPOBEPKHU U KOPPEKLUH 3HAHUI U YMEHUH.
BBICTaBKA,;

COPEBHOBAHUE;
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Pa3paboTka Kax0ro MpoekTa peainsyercs B GopMe BBITOIHEHHS KOHCTPYUPOBAHUS U IPOTPAMMHPOBAHUS
MoJiesin poboTa Jist pelIeHus npeaiokenHon 3aaad.[Iporiecc BBIMOTHEHNST UTOTOBON PabOTHI 3aBepIIaeTCst
MPOIIeTypOH Mpe3eHTaIMY ISHCTBYIOIIETO podoTa.

Ipe3eHTanus CONPOBOXKIACTCS IEMOHCTPAIIMEH JISHCTRYIONIECH MOJETH poOOTa U TPEICTABIIAET COOOH
yCTHOE cooOIeHue (Ha 5-7 MUH. ), BKIIIOUaroIiee B ce0s CISAYIONYI0 HHPOPMAIIMIO: TeMa U 000CHOBaHUE
AKTyaJIbHOCTH TPOCKTA;IeJIb U 3aJ1a4H MPOSKTUPOBAHUS;ITAITbI U KpaTKask XapaKTePUCTHKA MPOSKTHOM
JEeSTeILHOCTH Ha KaKIoM 13 3TanoB.OleHuBaHUE BBITTYCKHON pa0OThI OCYIIECTBIISETCS M0 Pe3yIbTaTaM
MPEe3eHTAIMK poOOTa HA OCHOBE OMPEICICHHBIX KPUTECPUEB.

TEMATHUYECKOE INTAHUPOBAHUE

Ne  |HanmMeHOBaHME pa3AeiioB U TEM Bcero vacos

1 |BBenenue B poOOTOTEXHUKY 4
3uakoMcTBO ¢ poboramu LEGO MINDSTORMS EV3

2 |EDU. 8
Jatunku LEGOMINDSTORMSEV3 EDU u ux

3 [mapameTpsbl. 12
OCHOBBI POTPAMMHPOBAHHS 1 KOMIIBIOTEPHOH

4 |noruku 6

5 [3axmouyHTeNbHBIE U TBOPYECKHUE POCKTHI 4
BCEI'O 34




[IOYPOUHOE IIUTAHHMPOBAHUE

Koa-Bo
Neo TeMa aara
4acoB
BBenenue B po60TOTEXHUKY 4
1 Po6otb1. Bunasl po6oToB. 3HaueHHe POOOTOB B )KU3HU YEIOBEKA.
OcHOBHBIC HaITpaBJIEHUS MPUMEHEHNS poO0TOB. McKyccTBeHHBII
WHTEJUICKT.

2 [IpaBuna pa6otsl ¢ koHcTpykTOpoM LEGO Vnpasnenune podbotamu.
Metonst oOmieHwmst ¢ pobotoM. CocTaB KOHCTPYKTOPA
LEGOMINDSTORMSEV3.

3 BusyanpHble S36IKH IporpaMMupoBaHus. VX ocCHOBHOE Ha3HAYEHHE U
BO3MO)KHOCTH.

4 Komanzs! ynpasnenus podoramu. Cpenia nporpaMMupOBaHUs
MOJIYJISI, OCHOBHBIC OJIOKH.
3nakomcTBO ¢ podoramu LEGO MINDSTORMS EV3 EDU 8

5 [IpaBuna TexHuKu 6e30mMacHOCTH P padboTe ¢ podoTamu-

KoHCTpykTOopamu. [IpaBuina oOpareHus ¢ podoTamu.
6 OcCHOBHbIE MEXaHUYECKUE JIeTall KOHCTpyKTOopa. MX Ha3BaHue u
Ha3HA4YCHHUE.
7 Monyns EV3. O630p, 5kpaH, KHOTIKH yIIPAaBICHHUS MOIYJIEM, HHAUKATOD
COCTOsAHUA, IIOPTHI.
8 YcranoBka 6atapeid, criocoObl SKOHOMHHY SHEPTHUHU. BKirtoueHe MOy st
EV3. 3ammck nporpamMmel u 3aIycK €€ Ha BEITIOTHEHHE.
9 CepBomoTtops! EV3, cpaBHeHHE MOTOPOB. MOIITHOCTH ¥ TOYHOCTH MOTOPA.
10 MexaHnka MEXaHU3MOB U MallMH. Buabl cOeIMHEHUH U Iepeaay u
HX CBOMCTBA.
11 Co6opxka podoToB. COOpKa MOIETH POOOTA 110 HHCTPYKIIHH.
12 [IporpammupoBaHue IBUKEHHUS BIIEPE 11O NPSIMON TPACKTOPHUH.
Pacuer uncna 060poTOB KoJIeca I IPOXOKICHUS 3aIaHHOTO
pacCTOsTHUA.
Jatuuku LEGOMINDSTORMSEV3 EDU u ux napameTpsbl. 12

13 Hatuuku. [laTuuk kacaHus. Y CTpOMCTBO aTyMKa.

14 [IpakTtukym. Pemienue 3amay Ha JABHKEHHE C HCIOJIB30BAaHUEM
JlaTYMKa KacaHus

15 JlaTauk 11BeTa, pexKUMbI paOOTHI JaTUHKA.

16 Pemenne 3a1a4 Ha IBIKEHUE C UCITIOIH30BAaHUEM JIATYHKA IIBETA.

17 YabpTpa3ByKOBOH JaTYMK. Y CTPOHCTBO NaTYHKA.

18 Pemenue 3a1a4y Ha IBUXKEHUE C UCTIOJIb30BAHUEM JIaTUMKA PACCTOSTHUSL.

19 I'mpockonmueckuit JaTYvK. WUndpakpacHelii  gaTd4uK,  peKUM
MPUOIIMOKEHUS, PEXKUM MasiKa.

20 [TogknroyeHrne 1aTYNKOB U MOTOPOB.

21 Wntepdeiic momynst EV3. TIpunoxeHus MOTyIIsL.

22 [Ipencrasnenne mopra. Y IpaBiIeHHE MOTOPOM.

23 Pelienue 3a1a4 Ha IBWKEHUE C UCTIOIB30BAHUEM TATYUKOB

24 ITpoBepounas padora Ne 1 o reme «3HaKOMCTBO ¢ pobOTaMH
LEGOMINDSTORMS».
OCHOBBI MPOrPaMMHPOBAHMS M KOMIIbIOTEPHOIH JIOTUKH 6

25 Cpena nporpammupoBanust Moy, Co3aaHue NporpamMmal.

26 Y nanenue 61okxoB. BeimonHenue nmporpaMmel. CoXpaHeHHE U OTKPBITHE
IIPOrpaMMBI.

27 CueTunk Kacauuii. BeTBieHue 110 JaTYNKAM.

28 MeToapl pUHATHS pelleHuil podoToM. Moenu moBeneHus Mpu
Pa3HOOOPA3HBIX CUTYAITUSX.

29 [Iporpammuoe obecnieuenne EV3. Cpena LABVIEW. OcHoBHOE OKHO.




30

CBolicTBa M CTPYKTypa MpoekTa. Perenune 3a1ad Ha IBUKEHUE
BJOJIb CTOPOH KBaApara. Hcnonp3oBanue [UKJIOB ITpH pCHICHUUA
3aJ1a4 Ha JBM)KEHHE.

3akaounTeIbHbIE H TBOPYECKHUE MPOCKTHI

31-32

[1marnpoBaHre TBOPUECKUX MPOEKTOB yUHamuxcs. Pa30oop pasmuaHbix
TOTOBBIX ITPOCKTOB.

33-34

3amuTa mpoekta « Mo# epBbIii YHUKAIBHBIH POOOT»
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