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INOSICHUTEJIBHASA 3AIINCKA

JononauTenbHas 00ieo0pasoBarebHas o0uepasBuBaromas nporpamma «B
mupe poboTosy (mamee — IlporpaMma) HMEeT TeXHHYECKYI0 HAIpPaBIEHHOCTH U
npejHasHaueHa Uit oOyueHHsT OCHOBaM HMH(OPMATHKH, a TAKOKE 3HAKOMCTBA C
POGOTOTEXHUKOM, YIIPABICHHEM M MOJCIHPOBAHUEM.

Ceromas 6e3 poOOTOTEXHHMKM TPYAHO MNPENCTaBUTH Kakyro-lubo cdhepy
YEJIOBEYECKOM  JEeATENBHOCTH. POOOTHI MPOYHO BOILIH B HAMly JKHU3HB.
WHTEHCHBHOE MCIOIb30BaHKe pOOOTOB Ha MPOM3BOJICTBE U B OBITY TpeOyeT, YTOObI
MOAB30BaTENM O0Iagald COBPEMEHHBIMH 3HAHMAMH B OOJACTH YIpPaBICHUS
poGoramu. DTO MO3BONMT pa3BUBAaThL HOBBIE, yMHBIe, Oe3omacHele U Oosee
MPOJIBUHYTHIC AaBTOMATH3MPOBAHHBIE CUCTEMBEI.

Jlannas mporpamma pa3paboTaHa Ha OCHOBaHHM Iporpammbsl «B mupe

poGortos» (paspaboruux A.O. BoakoB, memaror IOMONHUTENPHOTO 00pa3OBaHUA
I'BOY lxkosa Ne 2053).

AKTYallbHOCTL

O6yuenne no IlporpamMme maeT BO3MOXKHOCTB LIKOJBHHKAM 3aKPENUTh U
INPUMEHHTh Ha TPAKTHKE MNOJYYCHHBIC 3HAHWA IO JUCLHUINIMHAM. MaTeMaTHKe,
busuke, uHOOPMATHKE, TEXHOJOTHH. 3a CYET HCIOJIB30BAHHSA CHEIHMATIbHBIX
TEPMHMHOB M TEXHUYECKHUX MOHATHH PACLIUPAIOTCS KOMMYHHKATHBHbIE (DYHKIHH,
YrryOJISEFOTCST BO3MOYKHOCTH JTMHTBHCTHYECKOTO Pa3BUTUA 00yJaroIIerocs.

Ilenqaroruveckas 1enecoo6pa3sHoOCTh

Hna  peamusaumu  [IporpamMmbl  HCHIONB3YIOTCA — 00Opa3oBaTENIbHBIE
koHCTpykTophl Qpupmbl LEGO na mardopme LEGO MINDSTORMS Education
EV3. Oun npencraBisror co00i HaOOp KOHCTPYKTHBHBIX JIETaIEH, IMO3BOIAIOILIX
coOpaTh MHOTOUUCIICHHBIC BAPUAHTHI MEXaHU3MOB; HA0OP NaTYHKOB; IBUTATEIHN U
MHKpokoMIbtoTep EV3, koTopEIit yripaBiiAeT BCeH NOCTPOSHHOM KOHCTPYKIHEH.

Hcnonszosanue koucrpykropa LEGO EV3 mo3BossgeT co3naTh YHUKAIbHYIO
00pasoBaTENbHYI0 CpERy, KOTOpas CIIOCOOCTBYET PAasBUTHIO HH)KEHEPHOTO,
KOHCTPYKTOPCKOTO Mbimuienus. B npouecce paborsr ¢ LEGO EV3 obywaromuecs
IPHOOPETAIOT ONBIT PEINeHHs KaK THUIOBBIX, TaK M HEmAaONOHHBIX 3a1a4 II0
KOHCTPYMPOBAHHUIO, MPOrpaMMUpPOBaHHIo, cbopy manueXx. Kpome Toro, pabora B
KOMAaHJIE CrIOCOOCTBYET Pa3BUTHIO KOMMYHHKATUBHBIX HABBIKOB.

Koncrpykrop LEGO EV3 o6ecnieunBaer mpocToTy IMpH cOOPKE HAYATBHBIX
MOZEJIEH, YTO IO3BOIISAET YUSHUKAM [OyIHUTh OBICTPBIH pe3ynsTaT. 1Ipu 5ToM ecTh
BO3MOXHOCTh M3MEHATh MOJEIH ¥ TPOrpamMMbl. Takodl MOAXOJ HO3BOJISAET
YYIAIEMCS YCIOKHATh MOZENb M HPOrPaMMy, IPOSBIATE CaMOCTOATENBHOCTD B
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usyuenun tembl. [Iporpammuoe obecniedenue LEGO MINDSTORMS Education
EV3 o6nanaer oueHb IUAPOKUMH BO3MOKHOCTSAMH, B YaCTHOCTH, IO3BOJISIET BECTH
pabouyto TeTpaab M MPEACTABIATH CBOU TPOEKTHI MPSIMO B CPELE IIPOTPAMMHOIO
obecrreuennst LEGO EV3.

Heas [Iporpammsr

PasBuTHe MOTHBaLMM JMYHOCTH peOEHKA K MO3HAHUIO U TEXHUYECKOMY
TBOPYECTBY 4depe3 GopMHIpoBaHUE MPAKTHIECKUX YMEHUHA U HABBIKOB B 00JIACTH
POOGOTOTEXHHUKH.

3agauu Iporpammer

Obyuarowue:

- [aTh IIePBOHAYaJbHbIE 3HAHHA 1O YCTPOHCTBY POOOTOTEXHHYECKHUX
YCTPOMCTB;

- Hay4YduTh  OCHOBHBIM  mpueMaM cOOpkH M IPOTpaMMHPOBAHHUS
POOGOTOTEXHHHECKHUX CPEICTB;

- O3HAaKOMHTBb C IIpaBWIaMH Oe3omacHOH paboTbl € HHCTPYMEHTAMH,
HEOOXOIMMBIMH IIPH KOHCTPYHPOBAHUH POOOTOTEXHHUYECKUX CPEICTB.

Pazsusaroue:

-~ BBUIBHUTBL H DPa3BUTDH CITOCOOHOCTH II@TCFI, nmoMorarInye DOCTH4YL yCrexa B
TCXHHUICCKOM TBOPYICCTBE,

- Pa3BUTDb TBOPUCCKYIO HHHIHATHBY H CaMOCTOATCIIBHOCTD,

- Pa3BUTL TBOPYCCKHUE CITOCOOHOCTH M JIOTHYECKOE MBIIIICHHUE.

Bocnumamenvrote:

- chOPMHPOBATE TBOPYECKOE OTHOLICHHE K BRITOJIHAEMOMH paboTe;
- copmupoBate ymMeHHe PaboTaTh B KOJUIEKTUBE;
- Hay4WuTh JOBOIUTH JI€J0 A0 KOHLA.

Kareropust 00y4yarommxcs
Bospacr o6yuaroumxuxcs: 11-13 ner.

VYcnosus HabOpa B KOJUIEKTHUB. IPHHAMAIOTCS BCE XKEJIAI0IINe, DY HAJTHIUU
CHPAaBKH, Pa3peIIAOIeH 3aHATH 10 JaHHOMY HAIIPABIICHUIO AEATEIBHOCTH.

Hanomasemocts yuebno# rpynmsl — 15 yenosex.
Cpok peann3auuu nporpammer: 1 rox, 72 gaca.
@opMbl OPraHn3anua 00Pa30BaTeIbHOMH 1esITeTIbHOCTH

- TPYNMOBBIE — AJI1 BCEH TPYIIIBI, MPH U3yIEHUH OOIIMX U TEOPETHYECKHX
BOIIPOCOB;



WHAUBUAYAJIBHO-TPYNIIOBBIC HA HPAKTHICCKUX 3aHATHAX.

Ha 3amatusx npumensercss udGepeHIHpOBaHHbIN, HHAMBHIYalbHBIA

IOJXOM K KOKIOMY 00yHaroIeMycs.

Pe:xuM 3aHATHH: 3aHATHS TPOBOAITCA 1 pa3 B HeAemro 1o 2 Jaca.

IInanupyembie pe3yabTarThbl

B pesynprare ocsoenus [Iporpammel oOydarommuecs 0y0yim sHamo.

OCHOBHBIE TIOHATUA POOOTOTEXHUKH, OCHOBHBIC TEXHUYECKHE TEPMHUHBI,
CBSI3aHHBIE C MPOLECCAMHM KOHCTPYUPOBAHUS M IPOrPAMMHUPOBAHHUSA
po6oTOB;

ob111ee yeTpOHCTBO U IPHUHITUITEL AEHCTBHS POOOTOB;
001IYI0 METOAUKY PacieTa OCHOBHBIX KHHEMATHYECKUX CXEM;

OCHOBHBIE TMPUHIMITEI KOMITBIOTEPHOI'O YIIPABICHMA, Ha3HAUYE€HUE WU
HPUHITAIE! - Pa0OTEl LIBETOBOTO, YIBTPa3BYKOBOIO [aT4MKa, HaTYdKa
KaCaHUsA, PA3INYHBIX HCIIOTHUTEIbHBIX YCTPONCTB;

NpaBUia TEXHUKKH OE30MacHOCTH IpH paboTe B KaOMHETEe, OCHAIIEHHOM
ANMEKTPOOOOPYIOBAHUEM.

B pesynbrare ocsoenus [Iporpammbl 00y4aromecs 6y0yn noHUMAno:

IIOPSLIOK oOHapy KeHHsI HEHCIIPaBHOCTEN B Pa3NUYHBIX
POOOTH3MPOBAHHBIX CHCTEMAX;

METOIUKY TPOBEPKHM PabOTOCIIOCOOHOCTH OTACIBHBIX Y3II0B U IETANCH;

OCHOBHBIE CIIOCOOBI nepeaadu MeXaHnu4eCcKoro BOSI{CﬁCTBI/IH, pa3jInIHbIC
BHUBI NIACCHU, BUABI M HA3HAYCHHUEC MEXaHHYICCKUX 3aXBaTOB.

B pesynprare ocsoenus IIporpammel oOydaromuecs 0yoym ymems.

cobMpaTh MPOCTEHIIIE MOAEIIH C UCHOIb30BaHuEM EV3;

CaMOCTOATENBHO IIPOEKTUPOBATH M COOMpaTh M3 TOTOBBIX HETajeH
MAHHITYJSATOPBI ¥ POOOTOB Pa3INYHOTO HA3HAYECHHUS,

MCIONB30BaTh IO  IPOTPAMMHUPOBAHHS  MHKpOKOMIbBIOTEp EV3
(mporpamMMupoBath Ha aucmee EV3);

BJIQJE€Th OCHOBHEIMM HaBblkamu pabOTBl B BH3YalbHOM cpene
IIPOrpaMMHUPOBAHKS, [IPOTPAMMHPOBATE COOPAHHBIC KOHCTPYKLHH MOJ
3a[a4d HaYaJIbHOTO YPOBHS CIIOKHOCTH;

pa3pabaTeiBaTh U 3alHCHIBATh B BU3YalBHON CPeie NPOrPaMMHPOBAHMA
THITOBBIE KOMAH/IbI yIIPaBJIeHHUA pOOOTOM;
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- moxbupaTh HEOOXOMMMBbIE NATYMKH M HCIOIHUTENbHBIE YCTPOWCTBA,
cobupars mpocTediine yCcTPOMCTBA C OJHMM MM  HECKOJIBKMMH
JaTYUKAMHU, COOMPATh ¥ OTIAXKUBATH KOHCTPYKLHH 0a30BBIX POOOTOB;

- TIpaBUJILHO BHIOMpPAThH BHJ MePeIadd MEXaHMIECKOrO BO3NEHCTBHSA UL
Pa3sIMYHBIX TEXHHYECKUX CHTYallUH, cOOMpaTh NEHCTBYIOMIME MOIEIH
poGOTOB, a TakKe MX OCHOBHBIE Y37l M CHUCTEMBI HAYaIbHOTO YPOBHS
CJIOXKHOCTH.

@ opMBI KOHTPOJIS

lIJISI OTCIEKUBaHUA PE3yJAbTATUBHOCTA HA MIPOTSKEHHHA BCErO IIPOHCCCa
OGy‘IGHH}I OCYINECCTBIIAOTCI!

o gxoonas ouaznocmuxa (ceHTsOps) B (GopMe codOecenoBaHUsA — IMO3BOJIAET
BBISIBHTH BO3MOMKHOCTH JETEH I 3aHSATHS JAHHBIM BUIOM IEATEIbHOCTH
(IpoBOIUTCS HA TIepBOM 3aHATHH JaHHOH [Iporpammsrl);

o mexyuuil KOHmMpoe (B TEUCHHE BCEro yueOHOro rofa) — HPOBOJUTCS NOCTE
NPOXOKACHHUA KaKOOH Tembl, YTOOBl BBIABUTH MPOOETB! B YCBOCHMHU
Marepuana W pasBUTHHA OOYYalOIIMXCsA, 3aKaHIMBAeTCs KOPpeKLueH
YCBOGHHOTO MaTepHaa;

o NPOMEIICYIMOUHAS ammecmayus — IPOBOIUTCS 2 pa3a B TeUEHHE y4EOHOTO
roja mo M3y4eHHBIM TEMaM M pas3lesiaM AJii BBUIBICHHUS YPOBHA YCBOEHUS
comepxandsa [IporpamMMel W CBOEBPEMEHHOW KOPPEKIMH  y4eOHO-
BOCHMTATENBHOTO Ipouecca (popma mNpPOBEAEHUS: PEIICHUE TECTOB,
BBITOJIHEHHUE PAKTHYECKOHN PabOThI);

® umoz06as ammecmayus - MPOBONMTCA B KOHIE yueOHoOro roma (Maif) u
NO3BOJIIET OLEHHUTh YPOBEHb PE3YJIBTATHBHOCTH ycBoeHHs IIporpammel 3a
ro ((popMa NpoBeAEHUs: COPEBHOBAHHE, 3aIIIUTa MPOEKTA).



COJEPKAHUE ITPOI'PAMMbI

VyeGHbii (TEMATHYECKHH) IIaH

Ne Haspanne pasnenos, TeM Konmyectro uacoB GopMel
/1t py arrecranuu/
o
® = KOHTPOJIA
e | £ | &
3 3 =3
M o =
1. Beenenne B poOOTOTEXHUKY 4 4 0
1.1. Bumpr poboTos 2 2 0 CobecenoBanue
1.2. IIparuna obpamenus ¢ poboTamMu 2 2 0 Onpoc
2. 3naxomcTBo ¢ poboramu LEGO 8 4 4
MINDSTORMS EV3 EDU
2.1. Konctpykrop LEGO MINDSTORMS EV3 | 2 1 1 Onpoc
2.2. Moaynes EV3. 1 1 Brimonnenue
NPAaKTHYECKOrO
3afaHms
2.3. Cepsomoropsr EV3 Omnpoc
24. C60opka 1 IporpaMMupoBanKe pobOTOB Brimonnenue
NPaKTHYECKOH
paboTsl
3. Natunxku LEGO MINDSTORMS EV3 12 5 7
EDU u ux napamerpsl
3.1 Jarunk xacaHus 2 1 1 Perenne 3apau
32. Harunx nsera 2 1 | Pemenue 3amau
3.3. JaTyux pacCTOsSHUA 2 1 1 Pemenue 3ana4
34 Jaruuk npuOIbKeHns 2 1 1 Peurenue 3a1au
3.5. [Nopxnrouenye JaTYMKOB U MOTOPOB 2 1 1 Brinonnesune
NPaKTHYECKOTO
3a0aHUs
3.6. Iposepounas paboTa 2 0 2 Perienue TeCTOB.
Brmonuenue
NPaKTHYECKON
paboThl
4. OCHOBBI IIPOrpaAMMHPOBAHUS H 18 6 12
KOMIIbIOTEPHOM JIOTHKH
4.1 Cpena nporpaMMupoBaHUsS MOAYJIS 2 1 )\ Brmmonnenue
NPaKTHIECKOTO
3aJaHusA
42, MeToIp! IPMHATHS PeIleHui poboToM 2 0 Omnpoc
43. IIporpammuoe obecneuenue EV3. Cpena 1 Pemenue 3a1a4
LABVIEW
44. ITporpamMmHBIie 6JOKHM U ITATHTPEI 2 1 1 Brinonsenue
IPOrPaMMHUPOBAHHS TPAaKTHIECKOTO
3aaHus
45. JIBUyKEHHUE T10 KPUBOM 2 0 2 Pemrenue 3a1a4




4.6. JBIKeHue ¢ OCTaHOBKOM Ha YepHON IHHUH 3 Pemienue 3anau
4.7. ITporpammuposanue Mozyneit 4 0 4 CopeBHoBaHHE
poboTtoB Ha
TECTOBOM I10JIE
S. HpakTuxkym no coopxe 16 1 15
POGOTH3HPOBAHHBIX CHCTEM
5.1 PacnoznaBauue useron 2 1 1 Bemmonnenue
MPAKTHYECKOTO
3aJaHHs
52. CkaHHpOBaHWE MECTHOCTH 2 0 2 Bemonuenue
IIPaKTHUECKOTIO
3a/iaHusg
53. [Tonwemuerii kxpan. Cuetunk 060pPOTOB 2 0 2 Bremonnenne
NPaKTHYECKOTO
3aJaHus
54. VYnpasnerue po6oTOM ¢ OMOLIBIO 2 0 2 Brmonnenve
BHELIHUX BO3AEHCTBMI IPaKTHYECKOTO
3aIaHus
5.5. HBIKeH#e 10 3aMKHYTOM TPaeKTOpHH Pemtenue 3anau
5.6. Hcnone3oBaHue HECKOIBKHX BUIOB Bemmonuenne
JaT4YuKOB B poboTax NPaKTHYECKOTO
3a0aHus
57. OrpaunueHHoe gBUKEHME Pemenne 3anau
5.8. ITposepounast paGora Pemenue Tecros.
Beimonuenne
IPAKTHYECKOH
padboTHI
6. IIpoexTHbIe PadOTHI M COPEBHOBAHMS 14 2 12
6.1. IIpaBumna copeBroBanuii Ormpoc
6.2. KoncrpynposaHue 1 porpaMMupoBaHme Bemonuenue
co0CTBEeHHOI Mozenu poboTa TIPaKTUYECKOH
paboTH
6.3. CopepHoBaHue po6OTOB HA TECTOBOM TIOTe | 2 CopesHoBanue
6.4. 3amura npoexra «MoH yHUKaTbHbIH 3ammra MpoeKTa
pobot»
Bcero 72 22 50 Omnpoc

Conep:xanne y4e0HOro (TeMaTH4eCcKOro) mjiaHa
Pazgen 1. Beenenne B po6oToTexXnuKy
Tema 1.1. Buasi poGoros

Teopust:

Wucrpykrax mo TexHuke OesomacHocTu Ha 3aHatusx. Cobecemosanme ¢
LETIBIO BHLICHEHHSI BOSMOXKHOCTHU AETEH JUIA 3aHATUSA JAHHBIM BUIOM AESITEILHOCTH.
PoboTer. Bumsl poGotoB. 3Hauenue poGOTOB B JKU3HH uesoBeka. OCHOBHBIE
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HaIpaBIeHHA TPUMEHEHHs PO6OTOB. FICKYCCTBEHHBIH HHTEUIEKT. ITpaBuna paboOTEI
¢ koactpykropom LEGO.

Tema 1.2. lIpasuna o6pamenus ¢ poboramMn

Teopus:

IIpaBuia TEXHUKK OE30MaCHOCTH MPH paboTe ¢ POOOTaMU-KOHCTPYKTOPaMH.
Ipasuna obpamenus ¢ poboramu. YipasieHne poOOTaMH. Mertonbl OOIIEHUS C
poboToMm.

Pazzen 2. 3uakomcrso ¢ posoramu LEGO MINDSTORMS EV3 EDU
Tema 2.1. Koncrpykrop LEGO MINDSTORMS EV3

Teopus:

BusyanbHple sA3BIKM TPOrPAMMHPOBAHMS, HX OCHOBHOC HASHAYUCHHE U
BO3MOMKHOCTH. Komanzel ympasieHus poboramu. Cpema nporpaMMHpPOBaHHA
MOJLYJisl, OCHOBHBIE OJIOKH.

[IpakTuka:

OcHOBHBIE MEXaHUUECKHE JeTalH KOHCTPYKTOopa, HX Ha3BdaHHUC H
HA3HAUCHUC.

Tema 2.2. Moayss EV3
Teopus:

Mogyns EV3. O030p, 9kpaH, KHONKHM YIPABIEHUA MOIYIEM, HHIHKATOP
COCTOSIHUSA, TTOPTHL. Y cTaHOBKa 6aTapei, CrocoOb! 3KOHOMHUHU SHEPTUH. Bxmouenue
Moyt EV3.

[IpakTyka:

3amuch IPOrpaMMBI U 3aITyCK €€ Ha BBIIIOJHEHHE.
Tema 2.3. Cepsomoroper EV3

Teopwus:

Cepsomoropsl EV3, cpasaerne MOTOPOB. MOMHOCTE X TOMHOCTE MOTOPA.
MexXaHHuKa MEXaHH3MOB U MAILIMH. BH/IbI COETMHEHMI H IIEPEay 1 UX CBOHCTBA.

Tema 2.4. CGopka u nporpaMMHpoBanne podoToB

IpakTHKa:

C6opka poboroB. CGopka  Momemy poGora 1O  HMHCTPYKLIHUH.
[IporpaMMHpPOBAHHE [ABIKECHHA BIEPEI 110 MpsAMOM TpaekTopuH. Pacuer umcna
060pOTOB KoJIeca UIs IPOXOKIEHHs 33 [aHHOTO PACCTOSHIL.
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Paszpen 3. Jarunxkn LEGO MINDSTORMS EV3 EDU n nx napamerpbi
Tema 3.1. laTuuk kacanus

Teopust:

HMaruuku. JlaTyuk xacaHus. Y CTPONCTBO JaTYHKA.

IlpakTuxa:

Pemenye 3a1a4 Ha IBMKEHUE C MCIIOJIL30BAaHUEM AATUYHMKA KACAHHS.
Tema 3.2. laTyux nBera

Teopus:

JlaTumk nBeTa, PeKUMBI PA0OTHI AATUHKA.

IlpakTuka:

Penrenuve 3ama4 Ha OBMDKEHUE C UCIIOJIB30BAHUEM JAaTYMKa LBETA.
Tema 3.3. laTunx pacCToAHHSA

Teopus:

VY apTpa3ByKOBOH JATYHK.

IIpakTuka:

Pemenve 3a1a4 Ha ABHXKEHNE C UCNIOJIB30BAHUEM JATYMKA PACCTOSHUA.
Tema 3.4. laTunk npubiuxeHns

Teopus:

I'mpockomuuaeckuii narunk. MH(pakpacHslil JaTINK, PEHKUM TPHONMKEHHS,
PEXKUM MasKa.

IIpakTuka:

Perenne 3a1a4 Ha IBIKEHHE C HCTIONB30BAHUEM JATIHKA IPHOIMIKEHHUA.
Tema 3.5. Hoakmouenue NaTYNKOB H MOTOPOB

Teopus:

Unrepdeiic momyns EV3. Ilpunosxenus moxyns. Ilpeacrasnenue nopra.

IIpakTuka;

IMoaxnroYeHne JATYMKOB ¥ MOTOPOB. Y IIPAaBICHHE MOTOPOM.

Tema 3.6. IlpoBepounas padora

IIpakTuka:
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IIposepounas paboTa [0 TeMaM Pa3fesoB «3HAKOMCTBO C poboramn LEGO
MINDSTORMS», «datunxkn LEGO 1 ux napamerpsn.

Paznen 4. OCHOBbBI NPOrPaMMHUPOBAHMSI M KOMIIbIOTEPHOH JIOTHKH
Tema 4.1. Cpena nporpaMMHpPOBAHHSI MOYJISt

Teopus:

Cpena mporpaMMHUPOBAHHUS MOIYJIA.

IlpakTHka:

Cosmanyie mporpaMMbl. Y zaieHue O10koB. BeimonmHeHHE NpOrpaMMbl.
CoxpaHeHne 1 OTKPBITHE ITPOTPaMME.

Tema 4.2. MeToasl npuHATHS pelueHnii poborom

Teopus:

Cuerunk KacaHui. BeTienue no jarumkam. MeTonpl IPHHATHS PEILEHAH
po6oTom. Moieny TIOBEAEHNU IPU PA3HOOOPA3HBIX CUTYAIIHAX.

Tema 4.3. IIporpammuoe obecnedenne EV3. Cpena LABVIEW

Teopus:

IIporpammuoe obecnedenne EV3. Cpema LABVIEW. OCHOBHOE OKHO.
CpoHCTBA M CTPYKTYPA IIPOEKTA.

[IpakTuka:

Pemrenne 3amad Ha IBIDKEHHE BOOJIL CTOPOH KBagpara. Hcnone3oBanue
[UKJIOB HPHY PCHICHUH 3a1a1 Ha JABKCHUC.

Tema 4.4. llporpammubie 610KH M NAJHTPbI NPOrPAMMHPOBAHMSI

Teopus:

[TporpamMMeble ONOKM W NAIATPBl  IPOrPAMMHUPOBAHHA. Crpanuua
ANIIapaTHEIX CPeACTB. PenakTop KoHTeHTa. FIHCTPYMEHTSI.

ITpakTuka:
Ycrpanenue Hernonaaok. Ilepezanyck MOLyIA.
Tema 4.5. [IBuskeHune 10 KPHBOH

[lpaxTuka:

Penrenpe 3azad Ha JOBMDKCHUE TIO KpHBOﬁ. Hezasucumoe yHapaBieHUC
MOTOpaMH. HOBOpOT Ha 3aJaHHOE YHCIIO rpagyCoB. Pacuer yrjia rnoBopoTa.
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Tema 4.6. J[Brokenne ¢ 0CTAHOBKOH HA 4ePHOH JTHHHH

Teopus:

Hcnonp3oBadye HUMKHEO JaTYHKa OCBEIICHHOCTH.

IlpakTuka:

PelleHre 3a1ay HA ABUKEHHE C OCTAHOBKOM HA 4epHOM nuuuu. Pernenue
327129 Ha IBIKEHHE BAOMb uHNK. KanuOpoBKa qaTyuka OCBEIIEHHOCTH.

Tema 4.7. IIporpammupoBanue MoayJIeH

[IpaxTuxa:

IIporpamMmMupoBasue MOy IeH. Pemenne 3a1a4 Ha IPOXOIKIACHUE T10 HOJIHO U3
xiertok. CopeBHOBaHIE POOOTOB HA TECTOBOM IIOJIE.

Pazges 5. IpakTukym no c6opke poOOTH3NPOBAHHBIX CHCTEM
Tema 5.1. PaciozHaBaHHe BETOB

Teopus:

Hcronp3oBanre KOHCTpykTopa Lego B KayecTse HH(pPOBOH 1a00paTopHH.
[IpakTHka:
Wamepenue ocsentenHocTH. Onpernenenue UBeToB. Pacro3Haparie LBETOB.
Tema 5.2. CkaHupoBaHHE MECTHOCTH
[IpakTHKa:
H3mepenue paccTosHui 10 00bekToB. CKaHMPOBAHNUE MECTHOCTH.
Tema 5.3. ogpemubIii kpan. Cuervynx 000poOTOB

IIpakTHKa:

Cuma. IDnewo cumbl. [logpemusii kpan. Cuerdmk 06oportos. CKOpoCTh
BpalIeHus cepBoMoTOpa. MOILIHOCTE.

Tema 5.4. Ynpasaenue po00TOM ¢ NOMOIIBI0O BHEITHUX BO31eHCTBHI

[IpaxTuxa:

YupasieHue podOTOM C MOMOIIBIO BHEIIHUX Bo3meicTBui. Peakuums poboTa
Ha 3BYK, BT, kacanue. Talimep.

Tema 5.5. JIpusxenue 1o 3aMKHYTOH TPaeKTOPHH

[pakTHKa:

JlBrokeHre MO 3aMKHYTOH Tpaektopuu. Pernenue 3anad Ha KPUBOJIMHEHHOE

IIBHKEHUE.
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Tema 5.6. Ucnoipb30BaHue HECKOJIBKAX BHAOB JATYHKOB B podoTax

IlpakTuka:

KoncTpyuposaHue Mozesiel poOOTOB [t PEIICHHUA 3314 C HCTIONIb30BAHNEM
HECKOJIbKHX BUIOB JAaTYHUKOB.

Tema 5.7. OrpanuvesHOE ABHIKEHHE
IMpakTuka:
Perrenue 3a1a4 Ha BRIXOA u3 1a0upuHTa. OrpaHUYEHHOS JBHIKEHHUE.
Tema 5.8. IlpoBepounas paGora

IIpaxTHka:

IIposepounas pabora mo TemMaM pasaenos «OCHOBBI IPOrPaMMHPOBAHHUA 1
KOMIILIOTEPHOH NOTHKMY, «[IpakTHKyM 110 cOOpKe poGOTH3UPOBAHHBIX CHCTEM.

Pazaen 6. [IpoexTHbie paGoThbl H COPEBHOBAHUS
Tema 6.1. IlpaBnia copeBHOBAHUH

Teopus:

PaGora wmam mnpoekTamu «JIBIOKeHHE TI0 3aHaHHOM  TPaeKTOPHH,
«Kerenppunr». [Ipasuna copeBHOBaHUM.

Tema 6.2. Koncrpyuposanue u nporpaMMHupOBaHHe
coOCTBEHHOM Mo/ PodoTa

IIpakTuka:

KoHcTpyrpoBanue coOCTBEHHONW Momenu pobota. IIporpaMmupoBanue H
UCIIBITaHHE COOCTBEHHOM MOzEIH poboTa.

Tema 6.3. CopeBHoBaHHE POOOTOB HA TECTOBOM MoOJIe
IMpaktuka: CopeBHOBaHKE POOOTOB Ha TECTOBOM IIOJIE.
Tema 6.4. 3amuTa npoexta « Mol YHHKAXBHBIH PO6OT»

IIpakruxka:

Tonsenenune uroros padotsl yaammuxcs. [loaroroka npesenTauit. 3ammura
npoekTa « MO yHUKAIbHEIHA POOOT».
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OPTAHM3AIIMOHHO-TIIEJAT OT'MYECKHUE YCJIOBUS PEAJIU3AIINN

MNPOI'PAMMUBbI

Meroauueckoe obecreveHne NporpaMmmbl

@opMbl IPOBEIECHUST 3AHATHH:

¢ HHCTPYKTAX,

Oecena;

JISKUHUA-O1anor,

OPAKTHYICCKOC 3aHATHE,

MHIUBUIyaIbHAS cOOpKa pOOOTOTEXHUYECKUX CPEICTB;

TPEHHUPOBKH B y4eOHOM KaOHMHETE;

COPCBHOBAHMSL pO6OTOB Ha TCCTOBOM IIOJIC.

OcHoBHbBIE NPHHIMIILI 00y4eHHs:

1.

Hayunocmp. DTOT TPHHLMIT NPEXOIPENeNsieT coobueHne 00y4aeMbIM
TOJIPKO JIOCTOBEPHBIX, NPOBEPEHHBIX MPAKTHKON CBEICHHH, Npu 0TOOpE
KOTOPBIX YYUTHIBAIOTCS HOBEHIIHE JOCTUKEHUS HAYKU M TEXHUKH.

. Hocmynnocme. ITlpemycMaTpuBaeT COOTBETCTBHE 0OObeMa M IIIyOHHBI

yaeOHOro MaTepyalia ypoBHIO OOIIero pa3sBUTHs 00yJaIOIMXCsA B IAHHbIA
TIEPHOI.

Cesase meopuu ¢ npaxmuxoti. O6sa3pIBaeT BeCTH 00yYeHHE TaK, YTOOBI
yYaLIMeCss MOTJIM CO3HATEILHO NPUMEHATH NPHOOPETEHHbIE UMK 3HAHUA
Ha TIPAKTHKE.

Bocnumamenvuwiii xapaxmep obyyenus. [Ipomecc oOy4deHHs SBIIAETCA
BOCIIMTHIBAIONIMM, YYALIMHCA HE TOJBKO MPHOOPETAeT 3HAHUA W
HapabaTHIBAET HABBIKH, HO W Pa3BHUBAET CBOM CIIOCOOHOCTH, YMCTBCHHBIC
¥ MOpaJIbHbIE KaueCcTBa.

Haznaonocmo. OOBICHEHHE TEXHUKH COOPKH POOOTOTEXHHYCCKUX
CPEICTB HA KOHKPETHBIX M3AENHIX M NPOrPaMMHBIX IPOAYKTA.
CucmemamuyHoCib U NOCAe008amensHOCb. Y ueOHbIN MaTepuall JaeTcCs
TI0 OIPEIEIEHHOM CUCTEME U B JIOTHYECKOH TIOCICI0BATEIBHOCTH C LETIBIO
JAY4IIEro €ro OCBOCHHA (OT IMPOCTOro K CJI0KHOMY, OT 4acTHOIO K
obuiemy).

IIpournocme 3axpenieHs. 3Hanuil, ymeHui u Hagvikog. KauecTso 00y4ueHus
3aBUCHT OT TOT'O, HACKOJIBKO MPOYHO 3aKPEeIIAXOTCA 3HAHHS, YMCHUA H
HAaBBIKM YYAIIUXCA.

Hnoueuoyansnwui nodxod @ ofyyenuy. B mporecce 00ydeHus meparor
HCXOIMT U3 HHAUBUAYAIBHBIX 0COOEHHOCTEH 00yJaromumXxcs.
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MaTtepuaibHO-TeXHHUecKoe obecneuenue IIporpaMmer

Jna obecriedeHus ydeOHOro Impouecca B COOTBETCTBUM C [Tporpammon
HeoOX0IUMO:

— yueOHBIH kabuHET, 0OOpYIOBAHHBIA B COOTBETCTBHM C CAHUTAPHO-
MTHEHHYIECKIMH TPeOOBAHUAME Ha 15 yIEHHMISCKUX MECT;

— HOYTOYK, C YCTAHOBIIEHHBIM MPOTPAMMHBIM O0ECIICYCHHEM T LEGO
EV3 (15 KOMOBIOTEPOB H  KOMIIBIOTEP npernojasaren), A
TIPOTPaMMHUpPOBaHKs POOOTOTEXHHMIECKHX CPEACTB, MPOTPaMMMUPOBAHHA
KOHTPOIIIEPOB KOHCTPYKTOPOB, HACTPOMKH CaMHUX KOHCTPYKTOPOB,
OTNamKA MpOrPaMM, TIPOBEPKA COBMECTHOH paboTocrocoGHOCTH
IPOTrPaMMHOTO TIPOLYKTA M MOMIYJIEH KOHCTPYKTOPOB;

—  CTOJBI I HCTIBITaHMHA po6oToB (pasmep 2000x4000 mm);

— WrpoBbI€ MOJIs, OKPAIIEHHbIC BHYTPH B 4ePHBIN LIBET (pasMep 2340x1140
MM, BBICOTA 60pTHKOB — 90 MM);

—  IMCTHI BATMAHA JUTA HAHECEHUS TPACCHI M PSS TCTBYM, YePHAS ¥ IIBETHASA
W30JAIMOHHbBIC JIEHTHI Pa3sHOM INMPHHBL, CKOTY, JBOMHOW CKOTY,
HOYXHUILIBI,

— mnabop xorcTpykropos LEGO MINDSTORMS Education EV3;

— mnporpammuoe obecnedenune LEGO.

CIIUCOK JINTEPATYPbI
CIHCOK JIMTepaTyphl, HCHOAb3YyeMbIil npu Hanucanuu IIporpaMmer

1. 3nmaxazos A.C. Ypoku Jlero-KoHCTpyHpOBaHUs B LIKOJIE. MCTOAHYECKOC
nocobue/ A.C. 3nakaszos, [.A. Topmkos, C.I'. Illesanguuaa. — M.: BUHOM.
JlaGopatopus 3xauui, 2011. — 120 c.

2. Komocos JI.T. Ilepsriit war B po6OTOTEXHUKY. [IpakKTHKYM I 5-6 xmaccos/
JL.T. Komocos. — M.: BUHOM. JIaGopartopus 3nanuit, 2012 — 292 c.

3. Opcsuuukas JLIO. AnropurtMel ¥ mporpammsl muienus pobora Lego
Mindstorms EV3 mo mummm / JLIO. Oscsumukas, JH. Oscanuuku,
A.JI. Ocaauukuii. —M.: U3znarensctso «Ilepoy, 2015. - 168c.

4. Opecsuumxas JLIO. Kype nporpammuposanus pobora Lego Mindstorms EV3
B cpene EV3: OCHOBHBIE MOAXOMBI, NPAKTHIECKUE TPUMEPHI, CCKPETHI
macrepcrsa / JLYO. Opcarunkasn, JI.H. Ogscsauuxui, A.J[. OBCAHUIKHNA. —
Yenabunck: U Msaxorus U.B., 2014. - 204c.
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DJIEKTPOHHBIE PeCYPCHI

1. Lego Mindstorms: Co3maBafiTe ¥ NnporpaMMHpPYHTE pOOOTOB MO BalIEMy
kenaHuro. PykoBomcTBo mosb3oBarens: [DmekTponHbI pecypce]. URL:
http://www.mindstorms.ru/img/file/8547 Mindstorms.pdf. (Hata
obpauwenusi: 19.08.2018)

2. Po6or LEGO MINDSTORMS EV3 u NXT wuucTpykuuu: [DIeKTPOHHBIA
pecypc]. URL: http://www.prorobot.ru/lego.php. ([lata oOpamenns:
19.08.2018).

3. LEGO  Education  Solutions:  [Onekrponnsii  pecypc].  URL:
http://www.lego.com/education/. ([lata obpamenns: 19.08.2018).

4. MexnyHapoaHsle cocTsa3aHus pobotos: [Dnekrponnsifi pecype]. URL:
http://wroboto.ru/. (lata obpamenus: 19.08.2018).

5. Po6oKny6. Ilpaktuueckas poboTorexHuka: [OnekTpoHusii pecype]. URL:
http://www.roboclub.ru. ([lara o6pamenus: 19.08.2018).

6. Cair HWucruryra wnoBeix Texuonoruit/ IlepsoPobor LEGO WeDo:
[Onextponnsnii pecypc]. URL: http://www.int-edu.ru/content/laboratoriya-
robototehniki. (lara o6pamenus: 19.08.2018).

HopMmaTuBHO-IpaBOBBIE JOKYMEHTbI

l. Meronuueckue pEeKOMEHIAUMMA [0 MPOSKTHPOBAHUIO  IOIOJHUTEIBHBIX
00IIepasBUBAIOIIMX TPOTpamMM (BKITOYAs PAa3HOYPOBHEBBIE IIPOTPaMMBI). /
Ipunoxenue k nucbMy MunnctepcTsa oOpasoBanus W Hayku Poccuiickoi
Genepauuu Ne 09-3242 ot 18 Hos16pst 2015 1.

2. Ilpuxa3 Jlenapramenta obpasosanus ropoga Mockssl Ne 922 ot 17.12.2014 r.
«O Mepax 1O Pa3BUTHIO MOMOJHHUTENBFHOrO obpasosanus pered B 2014-2015
yuebnoM roxy» (B pemakuuu ot 07.08.2015 r. Ne 1308, ot 08.09.2015 r. Ne
2074, or 30.08.2016 r. Ne 1035, 07 31.01.2017 r. Ne 30).
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