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[Iporpamma mpenHa3HavyeHa I M3YYCHHS POOOTOTEXHHKH W BOBJICUYCHHUS
yUYaluxcs B MPAKTUYECKYIO ACSITEILHOCTh MO Pa3pabOoTKe M KOHCTPYHPOBAHHIO
yIOpaBiasieMbIX — Mozeleii Ha 0a3e koHcTpykropa LEGOMindstormsEVaS.
[Tporpamma peanuzyetcst Ha 6a3e nenTpa « Touka PocTay.

Paznen 1 «kKoMIiekC OCHOBHBIX XapPaKTepPUCTHK 00pa3oBaHus 00beM,
coJep:KaHue, IVIAHUPYeMble Pe3yJIbTaThI
1.1.ITosicHuTEILHAS 3aNIMCKA

JlononuutenbHass oOmieo0pa3oBarenbHas —0OIepa3BUBalONIas MPOrpaMma
«Mooenuposanue pobomos» pa3paboTaHa IS YUPEKIACHUU JTOMOIHUTEIHHOTO
oOpa3oBaHMUsI IETEH.

Hanpaenennocms 00noiHumenbHoi 00pazoeameibHoil RPOPaAmMMbl

[Iporpamma OTHOCHTCS K TEXHUYECKOM HampaBlIeHHOCTH. [Iporpamma
OpUEHTHPOBaHa Ha Pa3BUTUE TEXHUUECKUX U TBOPUECKUX CIIOCOOHOCTEN U YMEHHM
yuammxcs, OpraHU3aIUI0 Hay4YHO-HCCJIEI0BATENbCKON JEATEIIbHOCTH,
PO EeCCUOHATIEHOTO CaMOOTIPEICICHHS YUaIXCS.

Hoegu3na oannoii npozpammol

Ha 3ansaTtusix netu ydarcs, wurpas u, wurpas, - yudarcs! PeGsita B urpoBoi
dbopMe pa3BUBAIOT MH)XCHEPHOE MBINLJICHUE, TOJYyYal0T MPAKTUYECKHUE HAaBBIKH
npu cobopke pobora. B xome cOOpPKM MIKOJIBHUK YYUTCS OPUEHTHPOBATHCSA B
YyepTekax, palMoOHAIbHO OpPraHU30BbIBaTh padboTy. OOpa3oBaTenbHas mporpamma
BHEYPOUYHOU  JesATebHOCTU 10  mporpamme «OCHOBBI  POOOTOTEXHUKI
HalpaBjeHa Ha MNOJAEPXKKY Cpelbl JUisl JETCKOrO0 HAayYHO-TEXHUYECKOIO
TBOpYECTBA U  OO0ECHEYeHUE BO3MOXKHOCTH CaMOpeald3allud  y4allluXcCs.
CoBpeMeHHas IIKOJIa MEHSIETCS: BaKHAa HE CyMMa TeX 3HAHWUM, KOTOpPbIE TOJTYYUT
VYEHUK, a BaXXeH JHUYHOCTHBIM pocT. IloaTomMy conepxkaHue MNPOrpaMMbI
HaIpaBJICHO U Ha CO3/IaHUE YCIOBUU JJIs pa3BUTHUS JIMYHOCTH PEOCHKA, pa3BUTHE
MOTHBAIIMU JIMYHOCTH K TMO3HAHUIO M TBOPYECTBY, 0OECIeUeHNE IMOIMOHATILHOTO
Omaromosyuust peOcHKa, MpUOOIICHHE OOydJaromuxcs K OOIIeueI0BEYSCKUM
LHEHHOCTSIM M 3HAHUSM, HMHTEIUIEKTYyaJIbHOE W JYXOBHOE PAa3BUTHE JIMYHOCTU
peOeHKa.

AKkmyanbHocmb

OpHoii w3 BaxHbIX mnpoOsem B Poccum sBnsroTcs €€ HemocTaTouHas
00€CTICYeHHOCTh HWHXXEHEPHBIMU KaJpaMHd U HHU3KUM CTaTyC WHXKEHEPHOTO
obOpazoBanus. Celiuac HEOOXOAMMO BECTH MOMYJISIPU3AIUIO TTpodeccuu NHKEHEpa.
MHTEeHCHBHOE HUCIOJIb30BaHUE POOOTOB B OBITY, Ha MPOU3BOACTBE M Moje 00s
TpeOyeT, 4yToObl MONb30BATEIN 00JIajadl COBPEMEHHBIMU 3HAHUSIMU B 00JIacTU
yopaBjeHus poOoTamMu, 4TO TO3BOJIUT Pa3BUBATh HOBBIE, YMHbBIC, O€30IaCHBIC U
OoJiee TPOJIBUHYTHICE ABTOMATHU3UPOBAHHBIE CHUCTeMBbl. HeoOXoauMo mnpuBUBaThH
uHTEepec oOydJarommxcsi K o01acTh pPOOOTOTEXHWKM W aBTOMATH3UPOBAHHBIX
CUCTEM.

Takke naHHass mporpaMma JacT BO3MOKHOCTh IIKOJbHUKAM 3aKpenuTh U
NPUMEHHUTh HA MPAKTUKE MOJYYEHHBbIE 3HAHUS IO TAaKUM JUCLUUIUIMHAM, Kak
MaTeMartuka, pusnka, nHhopMaTHka, TexHOJIOTHs. Ha 3aHATHIX IO TEXHUYECKOMY
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TBOPYECTBY YydYalllUeCs COIMPHUKACAIOTCA CO CMEXKHBIMH 00Opa30BaTEIbHBIMU
oOnacTsiMu. 3a CYET WCIOJIb30BaHMS 3araca TEXHUYECKUX TOHITHH W
CHEIUATbHBIX TEPMUHOB PACHIUPSIIOTCS KOMMYHHKATUBHbIC (DYHKIIUU S3bIKA,
yIayOJsitI0TCsl BO3MOKHOCTH JIMHTBUCTUYECKOTO pa3BUTUS oOyuyatoiierocs. Jlannas
nmporpaMma IMO3BOJISIET CO3/1aTh YHUKaJIbHYIO O00pa30BaTENbHYIO Cpeay, KOTopas
CIIOCOOCTBYET Pa3BUTHI0 HMH)KEHEPHOTO, KOHCTPYKTOPCKOTO MbIlUIeHUS. B
npouecce padotel ¢ LEGO EV3 ydeHuku npuoOpeTaroT ONBIT pPEIICHUs Kak
TUIIOBBIX, = TaK W  HEMAOJOHHBIX  3aJad MO  KOHCTPYHPOBAHUIO,
IporpaMMUpoOBaHuio, cOopy naHHbIXx. Kpome Ttoro, pabota B KOMaHIe
CIIOCOOCTBYET (OPMUPOBAHHWIO YMEHHS B3aMMOJICWCTBOBATh C COYYCHHKAMHU,
dbopMynupoBaTh, aHAIM3UPOBATh, KPUTUUECKHU OLIEHUBAThH, OTCTAUBATH CBOU UJICH.

Ileoazocuueckan uenecoodpaznocms  nPOZpaAMMbl  OPUECHTHPOBAHA  HA
BBINIOJIHEHHE TPEOOBAHMM K COJEPKAHUIO JOMOJIHUTEIBHONW JEeSTENbHOCTU
IIKOJIBHUKOB, & TAKXXE HA MHTETPALUIO U JONOJHEHUE COJIEPKAHUSA MPEAMETHBIX
nporpamMM. KoHcTpyupoBanue po0GoToB — 3T0  TpeOoBaHue BpemeHH. s
CETO/IHAIIHUX MPOJBUHYTHIX IIKOJIBHUKOB 3TO BOCTPEOOBAaHO, UHTEpECHO. [leTu
— HEYTOMHUMBIE KOHCTPYKTOPBI, UX TEXHUYECKHUE PEIICHHUS OCTPOYMHBI U
opuruHanbHbl. O4YEHb BaXHO BOBpPEMs  OIPEACIINTH, HANPABUTh W PA3BUBAThH
TBOPYECKUM TEXHUUYECKUM IMOTEHIMAN AETEH, NPEIOCTaBUTh BCE BO3MOKXHOCTHU
it GOPMUPOBAHMA M Pa3BUTHS WX  MHXKEHEPHOIO  MBIUUIEHUS U
po(ecCUOHAIbHON OpHeHTaluu. Mojaenu, KOTopble, COOMpPAIOT IETH, CIYyXKaT
OTJIMYHBIM OOYYalOIUM MaTepuajoM. YYeOHble 3aHiATHS 1O POOOTOTEXHUKE
CIIOCOOCTBYIOT Pa3BUTHIO JAETCKOTO BOOOpa)XKEHUS M TBOPUECKUX CIIOCOOHOCTEH,
HAKOIUJIEHUIO TOJIE3HBIX 3HAHWH, (POPMUPOBAHHIO AOCTPAKTHOTO M JIOTHYECKOIO
MBIILICHHUS, KOHCTPYKTOPCKHMX, HWHXXEHEPHBIX U OOIICHAYYHBIX HAaBBIKOB.
[TomoraroT Mo-gpyromMy IOCMOTPETh Ha BOIPOCHI, CBSI3aHHBIE C HW3YYEHUEM
€CTECTBEHHbIX  HAyK, HH(OPMALMOHHBIX  TEXHOJOTMH U  MaTeMaTHKH.
CriocoOCTBYeT Pa3BUTHUIO PEUH, MPOCTPAHCTBEHHOW OpUEHTAIMH, 00eCHeYUBaAIOT
BOBJICYEHHUE YYAIIMXCA B HAYYHO-TEXHUYECKOE TBOPUYECTBO U JTAIOT BO3MOKHOCTH
0 MaKCUMyMY pEajii30BaTh TBOPUYECKHUE CHOCOOHOCTH. AKTyaJbHO BOCIIUTAaHUE
JUYHOCTH C KPEaTHBHBIM MBIIIJICHUEM, O0ajfaroeii 6a30BbIMU TEXHUUECKUMU
YMEHMSIMH, HO CITIOCOOHOW MPHUMEHUTh UX B HECTAHAAPTHOW CUTYalUH.

OmauuumenvHvle 0COOEHHOCHU NPOZPAMMBL

B npouecce Teopermyeckoro OOydeHHs BOCHUTAHHUKH 3HAKOMSTCA C
HA3HAUYCHUEM, CTPYKTYpOH U YCTPOWCTBOM pOOOTOB, € TEXHOJOTMUYECKUMU
OCHOBAMH COOpPKHM U MOHTa)Ka, OCHOBAMH BBIYMCIUTEILHON TEXHUKH, CPEJICTBAMHU
otoOpaxkenus uHpopmaruu. [lporpamma CcOAEpKUT CBEAEHUS 1O HCTOPUU
COBPEMEHHOMU 3JIEKTPOHUKHU, UH(DOPMATUKU U POOOTOTEXHUKH, O BEIYIIUX YUEHbIX
U MH)XEHepax B 3TOM OOJACTH M MX OTKPBITUSAX C LIENbIO BOCIHUTAHUS HUHTEpEca
ydanmxcsa K MpodecCHOHANbHOM NeATeIbHOCTH, HANpaBJICHUSIM pa3BUTUS U
nepcrnekTuBaM poOoToTexHuku. [Iporpamma BKIIOYAeT MPOBENEHUE MPAKTHUKyMa
HAUMHAIOIIETO0 POOOTOTEXHMKA, BKIIOYAIONIETO MPOBEIEHUE J1abopaTOpHO-
NPAKTHYECKUX, UCCIEN0BATENLCKUX PabOT U MPHUKIAIHOTO MPOrpaMMupoBanus. B
XO0Jle CHEIHATbHBIX 3aJaHUil BOCIHUTAHHUKUA MPHOOPETAIOT O0OIIe-TPYAOBHIE,
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CHelHanbHble U MpodeccHoHATbHbIE YMEHHS W HaBBIKM 1O COOpPKE TOTOBBIX
poOOTOB, HX MPOTPAaMMHUPOBAHUIO, 3aKpeIUIsieMble B TIpolecce pa3padoTKu
npoekTa. CopeprkaHue MPakTUUYECKUX padOT U BUbI IPOEKTOB MOTYT YTOUHSTHCS,
B 3aBUCMMOCTH OT HAKJIOHHOCTEH y4aluxcs, HaJIu4us MaTepuasoB, CPEJCTB U Jp.

Jlns peand3aiiii mporpamMmbl UCTHIOJB3YIOTCS 00pa30BaTeNIbHbIE KOHCTPYKTOPHI
¢upmer  Lego, konctpyktop LEGO MINDSTORMS Education EV3. On
MpeACTaBIsIeT cOO0M HAOOpP KOHCTPYKTUBHBIX J€Talied, MO3BOJIAIONIMX COOpaTh
MHOTOUHMCJICHHBIE BapHaHTbl MEXaHW3MOB, HAOOp [aTYMKOB, JIBUTaTeld U
MUKpOKOoMITbIOTep EV3, KoTOpHIii ynpaBiseT Bcell MOCTpOeHHOM KoHCTpyKuuen. C
koHcTpyktopom LEGO MINDSTORMS Education EV3 wuger nHeoOxommmoe
IporpaMMHOE 0OecTieueHHeE.

[IpocToTa B MOCTPOEHUU MOJENN B COUETAHUU C OOJBIIMMU KOHCTPYKTUBHBIMH
BO3MOYKHOCTSIMM KOHCTPYKTOpa MO3BOJISIOT JETSAM B KOHIIE 3aHATUS YBUIETh
CAEJaHHYI0 CBOMMH PYKaMU MOJENb, KOTOPask BBIMIOJHAET MOCTABIECHHYIO UMHU KE
caMuMHu 3a1a4y. [Ipy mocTpoeHNn MOIENN 3aTparuBaeTCsa MHOXKECTBO MPoOJIeM U3
pa3HbIX 001acTell 3HaHUS — OT TEOPUU MEXAHUKH JIO TICUXOJIOTHH.

Adpecam npozpammol

[Iporpamma mnpegHazHaueHa nisi  oOydvaromquxcs 12 - 15 nmer. B kpyxox
NPUHUAMAIOTCS ~ BCE  JKENAIOIIME  yYalllUuecs, YBJICUYEHHBIE TEXHUYECKUM
TBOPYECTBOM, JIFOOSIIIIME TBOPUTH, UHTEPECYIOIINECS] HOBUHKAMU POOOTOTEXHUKH,
0e3 mnpeaBapuUTENIbHBIX HcNbITaHui. KonudecTBo ydammxcs a0 15 denoBexk.
[Iporpamma paccurtana Ha J€TEH pa3HOTO YPOBHS Pa3BUTHS, BOZMOXKHO 00yUYeHUe
JeTel ¢ OrpaHMYEHHBIMU BO3MOXXHOCTSIMU 3/I0POBBS.

YpoBeHb NporpaMmMbl, 00beM M CPOKH peau3aum.
YpoBeHb MporpamMmsl - 0a30BBIi.
[Iporpamma paccuntana Ha 1 rog o0yuenusi. Ha u3zydenue nporpamMmbl OTBOIUTCS
72 gaca.

dopma 00y4yeHUs: OUHasl.

Pexxum 3aHATHIl: 3aHATHS TPOBOJSTCA 2 pa3a B Hememo mo 1 wdacy.
[TpoaomKUTENBHOCTh OAHOTO Yaca cocTaBiisieT 40 MUHYT.

Oco0eHHOCTH OpraHu3anvu 00Pa30BATENbLHOIO MPOLECCa: COCTaB TPYIIIbI
Ha TMPOTSHKEHUN U3YYEHUS TPOTPAMMBI TOCTOSTHHBIM.

dopMa W BUABI 3aHATHH MO TPOrpaMMe CIOCOOCTBYIOT (HOPMHPOBAHUIO
HABBIKOB CaMOCTOSATEIBHON HWCCIEA0BATENbCKOW JIESITEIbBHOCTH U CO3JAaHUIO
KOHEYHOr0 MpoAyKTa — mnpoekrta. s JoCTHKEeHHsI pe3yJbTaTa IpPOBOISATCS
MPaKTUYECKUE W TBOPYECKHE pabOThI, JIEJOBbIE W POJIEBbIE WIPHI, IOJIEBHIE
3aHSTHS U DKCKYPCHH.

1.2 llean u 3aga4n

Ilenv npozpammspi:obyyeHue OCHOBaM POOOTOTEXHHKHM W TPOrPAMMHUPOBAHMS,
dbopMHpOBaHNE HABHIKOB KOHCTPYMPOBAHUS, MOJCIUPOBAHUS U aBTOMATHYECKOTO
ympaBiaeHUs: poOOTaMH.
3aoauu npozpammol:
JIMYHOCTHBIE
K nu4HOCTHBIM 3aauaM OCBOEHHUS Kypca MOKHO OTHECTH:



— copMUpOBaTH KPUTHUECKOTO OTHOIIEHUS K WH(POpManuu v U30UpaTeabHOCTH
€€ BOCIIPUATHS;

— c(hopMHUpPOBATh OCMBICIICHHSI MOTHUBOB CBOMX JEHCTBUW MpPHU BBHINOJIHEHUU
3aJaHM;

— Pa3BUTH JI0003HATEIHLHOCTH MPHU BBITIOJHEHUU Pa3HOOOPa3HbIX 3aJaHU;

— Ppa3BUTh BHUMATEJIBHOCTH, HACTOMYMBOCTH, ILEIEYCTPEMIICHHOCTH, YMEHHE
MIPEOI0JIEBATh TPYIHOCTH.

MeTanpeaMeTHble

KoMMmyHUKaTUBHBIE YHUBEPCAIIbHBIC YU€OHbIC IEHCTBUSL:

— chopMHUpOBaTh YMEHUS CIYIIATh U IOHUMATh IPYTHUX;

— chopMHpOBaTh U OTPAOOTKA YMEHHS COTJIACOBAHHO PaboOTaTh B KOJUICKTUBE;

— c(hopMupoBaTh YMEHUSI ApI'YyMEHTUPOBATh CBOIO TOUKY 3PEHUS;

— copMHUpPOBaTH YMEHUSI YIIPABIATH MOBEICHUEM MMAPTHEPA — KOHTPOJIb, OIICHKA,
KOPPEKIHUS €ro JEUCTBUM.

[To3HaBaTenbHbIE YHUBEPCAJIbHBIC YUEOHBIC JICHCTBUS:

— c(hopMHUpPOBATh YMEHUS HAXOIUTh Pa3HOOOpa3HbIE CIIOCOOBI PEIICHUS 3a/1aY;

— cdopMHUpOBaTh YMEHHS YCTaHABIWBATh OTHOLICHUS MEXIYy dSJIEMEHTaMU
CUCTEMBI;

— chopMHUpOBaTh YMEHHUS BBIJCIATh CYHIECTBEHHbIE MPHU3HAKH CHCTEMBI U
abCTparupoBaThCs OT HECYIIECTBECHHBIX;

— c(hopMUpOBaTh YMEHUS COCTABIIATH AITOPUTMBI U BUJIOU3MEHSTh UX C  YYETOM
3aJJaHHBIX YCJIOBHUIA;

— chopMupoBaTh YMEHUE MOJACIUPOBATH U TIPEOOPA30BBIBATH OOBEKT.
PerynsTuBHbIe YHUBEpCATbHBIC YUE€OHbIE ACHCTBUS:

— chopMupoBaTh YMEHUSI MPOSBIATH MO3HABATEIBHYI0 WHUIIMATHUBY B y4eOHOM
npolecce;

— copMupoBaTh yMEHUS IUIAHUPOBATh U OPTaHU30BBIBATH CBOIO JACSATEIHHOCTD
JUISL JOCTH>KEHUS LIEIIH;

— copMUpOBaTh YMEHHUS OIICHUBATh TOJYyYECHHBIH TBOPYECKUNA MPOAYKT U
COOTHOCUTB €T0 C HaYaJIbHbIM 3aMbICIIOM.

IIpeameTHbIE

Ilepswiii yposenv — cihopmuposams y 00y4arOuuxcs:

— OCHOBHBIC TIOHATHUSI POOOTOTEXHUKY;

— OCHOBBI QJITOPUTMHU3AIUY;

— YMEHHUSI aBTOHOMHOTO MPOTPaMMHUPOBAHUS;

— OCHOBBI TporpammupoBanus B cpene LEGO EV3;

— YMEHUSI MOJIKJIF0YaTh U UCIOIb30BaTh JaTYMKU U IBUTATEIIH;

— HaBBIKU PaOOTHI C MHCTPYKIIMOHHBIMUA KapTaMHU.

Bmopoii yposenb — Hayuums 00y4arowuxcsi:

— KOHCTPYHUPOBATh PA3IMYHBIE MOJICTTH POOOTOB;

— CO3/1aBaTh MPOTrPaMMBbI JJIsl PEIICHUS 3a/1a4;

— UCIOJb30BaTh JATYMKU U JIBUTATENN JIJIs1 PEUICHUS MPOCTEUIINX 3a/1a4.

Tpemuii yposeHb — Hayyumv 00yUAIOUWUXCA:

— UCMOJIb30BATh IATUMKHU U IBUTATENH B CIOXKHBIX 3a/la4ax, IpeayCcMaTpUBaIOIINX
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MHOTOBapUAHTHOCTb PELICHUS;
— CO3/1aBaTh U 3aIUIIATh TBOPUYECKHUE MPOEKTHI.
1.3 Conepxxanne nmporpamMmsl
Y4yeOHbIN IJIaH

Ne HauMeHoBaHMe pa3/iesioB U TeM Bceero Teopus
4acoB /MpaKkTHKA
1 |BBenenue B poOOTOTEXHUKY 2 1/1
2 |KonctpyupoBanue 24 7117
3 |[TporpamMmmupoBaHue 24 12/12
4 |IIpoekTHas ACATEILHOCTh B MAJIBIX TPYIIIAxX 22 11/11
BCEI'O 72

Conep:xanue y4e0HOr0 1jiaHa

BBoaHoe 3ansATHE

Hctopust mnosiBieHus TepMuHa «poOoT». IlepBple MeXaHMYECKHE HTPYLIKH.
ABtoMarnueckue ycrpoictBa. Kyknsr-angpouasl JK. Bokancona, IIsepa u Anpu
Hpo.

Oco0eHHOCTH YCTPONCTBA M U3TOTOBJICHUS TPOCTEHIINX MEXaHUUYECKUX UTPYILEK.
Ilpakmuueckaa padoma: TPOESKTUPOBAHWE W  M3TOTOBJIEHUE IPOCTEHUIIUX
MEXaHUYECKUX UTPYILIEK.

«Opransl 4yBcTB» p0o00TOB

«Opransl 9yBCTB» po00TOB. OCOOEHHOCTH YCTPOIMCTBA U U3TOTOBIICHUS «OPraHOB
3peHus, CIyXa, OCA3aHUsD» I MOJAENIU PoOoTa.

Ilpakmuueckan pabdoma: KOHCTPYUPOBAHWE W HW3TOTOBJIEHHUE MPOCTEUIINX
«OpPraHoOB 3pEHHUS» M «OPraHOB CIIyXa» C HCIOJb30BAaHUEM HA0OpOB THUMA
«DNEKTPOHHBIE KyOUKN.

HrpoBbie aBTOMaTHYECKHE YCTPOMCTBA

Knaccugukanuu 31eKTpOHHBIX UTP U UTPYLIEK. DK3aMEHATOPbI

u  TpeHax€pbl. (OCOOEHHOCTHM YCTpOCTBA W M3TOTOBJIEHUS MPOCTEULINX
AIIEKTPOHHBIX UT'P U UTPYLIEK.

Ilpakmuueckan padoma: W3TOTOBICHUE NPOCTEUIINX 3JIEKTPOHHBIX HUIP H
UTPYILIEK C HUCIOJB30BaHUEM JeTalled M Y3JI0B HaOOpOB Tuma «JIEKTPOHHbIC
KyOUKH».

JBrakymuecsi poooThl

Oco0eHHOCTH U CHOCOOBI MEPENBMXKEHUS B MpHUpojAe U TexHuke. OCoOEHHOCTH
YCTPOMCTBA HCIIOJHUTENIbHBIX MEXaHW3MOB, OOECHEUYHMBAIOLIMX MEePEIBUKEHUE
TEXHUYECKUX YCTPOMCTB MO TBEPJON MmoBepXxHOCTU. OCOOEHHOCTH YCTPOWCTBA U
W3TOTOBJICHUSI PAa3JIMYHBIX JBUTATENEH Il MOeIel poOOTOB.

Ilpakmuueckaa padoma: TIPOSKTUPOBAHUE M H3TOTOBICHUE MEXAHU3MOB
JIBUTATEJNICH 1711 MOJIeNiel pOOOTOB.

Oco0eHHOCTH YCTPOHCTBA M M3IrOTOBJICHHS HCIOJHHMTEJIbHBIX MEXaHM3MOB
JJIS1 MO/IeJIn podoTa

Knaccudukanuss MCHOTHUTENBHBIX MEXAaHU3MOB MO NPUHLUIY JEHCTBUS, IO
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(GYHKIIMOHATBPHBIM M KOHCTPYKTHBHBIM mpu3Hakam. OCOOEHHOCTH YCTpPOMCTBa
MEXaHU3MOB, 00ECIICUNBAIOIIUX TEPEABUKEHUE MOJENU (IIaroBble, T'yCEHUYHBIE,
KOJECHBIE MEXaHM3Mbl) M  MEXaHU3MOB 3axBara (ITHEBMO-, 3JEKTPO-,
THIPOMEXAHU3MBI U JIP. ).
Ilpakmuueckaa padoma: TPOCKTUPOBAHUE W U3FOTOBJICHUE MPOCTEUIINX
UCITOJIHUTENIbHBIX MEXaHW3MOB MOJIETH poOOTa.
«IIpodeccun» podoTOB
Pazmmunbie  «mpodeccun»  po6otoB. [IpombimneHHbie  po6OTHL.  PoOOTHI-
MCCJIEIOBATENN KOCMOCA U OKEAHCKUX TTyOHH.
[Tyt co3maHWsT WCKYCCTBEHHOTO WHTEIUICKTa B Oyaymem. IlepcnexkTuBbl
MPAKTUYECKOTO UCTOJIb30BaHUS pOOOTOB.
Ilpakmuueckaa padboma: NOATOTOBKA U MPOBEJAEHUE KOHKYpca (PaHTACTUUYECKUX
IIPOEKTOB pOOOTOB.
IIpoMbIlLIEHHBIN AM3alH M TEXHUYECKAs 3CTEeTHKA B 0OpMIICHUN MOJeJIeH
podoTOB
3aKOHBI KPACOTHI U UX MPOSBIICHUS B ohopmiieHnn Mojieneit poooros. [loaroroska
KOHKYpCa FOHBIX IN3aHEPOB.
Ilpakmuueckana padoma: KOHKYpC IOHBIX TU3AIHEPOB.
Hrorosasi KoHdepeHIIUA U BbICTABKAa PadoT y4aluxcs
[TonxBenenue utoros paboTsl yuamniuxcs. [loaroroBka 10KIaaos,
pedeparoB, MNPUCTEHIOBBIX MaTEepUaIOB ISl UTOTOBOM  KOH(EPEHIUHU.
3aBepleHrUe CO3IaHUsT MOJENe poOOTOB JJis UTOrOBOM BbicTaBkU. [loaroroBka
TEXHUYECKOW JIOKYMEHTAlluh K HW3TOTOBJIEHHBbIM MojensM. OdopmieHue
MOMEIIEHUS BLICTABKH.
Ilpakmuueckaa paboma: nipoBe/icHrEe KOH(DEPESHIIMU U BBICTABKU JIYUIINX PabOT
JeTel U, BO3MOKHO, paboT meaarora.

1.4 Ilnanupyemblie pe3yJabTaThl
JIMYHOCTHBIE
K TMYHOCTHBIM pe3yibTaTaM OCBOCHHS Kypca MOKHO OTHECTH:
— (opMHupOBaHUE KPUTHYECKOTO OTHOIIECHUS K MHGOPMAIUA U U30UpaTEeIbHOCTH
€€ BOCIIPUATHS;
—  (dopMHpOBaHHE  OCMBICIICHUS  MOTHMBOB  CBOMX  JICUCTBUH  mpu
BBINOJITHEHU M3 IaHU;
— pa3BUTHE JIO003HATEIHLHOCTH MPU BHITIOJHEHUHN Pa3HOOOPA3HbIX 3aJaHUl;
— Ppa3BUTHE BHUMATEJIBHOCTH, HACTOWYMBOCTH, IEJICYCTPEMIICHHOCTH, YMEHHE
MPE010JIeBaTh TPYAHOCTH.
MertanpeaMeTrHbie
KoMmyHUKaTHUBHBIE YHUBEpCATIbHBIC YUeOHbBIC EHCTBUS:
— (hopMUpOBaHHUE YMEHUS CIYIIATh U TOHUMATD JIPYTHUX;
— (hopMHpOBaHUE U OTPAOOTKA YMEHHS COTIIACOBAaHHO pab0TaTh B KOJIJICKTHBE;
— (hopMHpPOBaHNE YMEHUS aPTYMEHTHPOBATh CBOIO TOUKY 3PCHUS,
— hopMHUpPOBaHNE YMEHUS YIPABIATH MOBEICHUEM MMapTHEPA — KOHTPOJIb, OIICHKA,
KOPPEKLMSA €ro JeUCTBUM.
[To3naBaTenbHBIE YHUBEPCAIbHBIE YU€OHBIE IEHCTBUS:



— (hopMHpOBaHUE YMEHUS HAXOIUTh Pa3HOOOpa3HbIE CIIOCOOBI PEIICHUS 3a/1aY;
— (¢dopMupOBaHHE YMEHHUS YyCTaHABIWBAaTh OTHOIICHHUS MEXKIY JJICMCHTAMHU
CUCTEMBI;
— (QopmupoBaHue YMEHHS BBIACIATH CYIICCTBCHHBIE MPU3HAKH CHUCTEMBl H
abCcTparupoBaThbCs OT HECYIIECTBEHHBIX;
— (hopMHupOBaHHE YMEHHUSI COCTABIISITH AITOPUTMBI U BHIOU3MEHATH UX C yUETOM
3aJJaHHBIX YCIIOBHIA;
— ¢hopMUpPOBaHUE YMEHHE MOJICITUPOBATH B MMPEOOPa30BHIBATH OOBEKT.
PerynsTuBHBIC YHHBEpCATbHBIC YICOHBIC ICHCTBUA:
— (OopMHpOBaHHE YMCHHS TPOSBJIATH MO3HABATCIbHYIO WHHIIMATHBY B y4eOHOM
mporiecce;
— (OpMUPOBaHHE YMCHHS IUIAHUPOBATh U OPraHU30BBIBATH CBOIO JCSITEIHLHOCTD
JUTSL TOCTHYKEHUS TICITH;
— (dopMupoBaHHE YMEHHUS OIICHUBATH IIOJYYCHHBIH TBOPYECKUH TPOAYKT H
COOTHOCHUTH €T0 C Ha9aJIbHBIM 3aMBICIIOM.
IIpeameTHbIe
B pe3yJbTaTe n3yueHusi Kypca ydanaecsi 10/ KHbI:
3HATH/MIOHUMATH

— POJIb U MECTO pOOOTOTEXHHKH B )KM3HH COBPEMEHHOTO OOIIICCTBA;

— OCHOBHBIE CBEJICHHE M3 MCTOPUM pa3BUTHs PoOOTOTEXHUKH B Poccum mu

MUpe;

— OCHOBHBIX TOHATUS POOOTOTEXHUKH, OCHOBHBIE TEXHMYECKHE TEPMUHBI,
CBSI3aHHBIE C IIpoLEcCCaMHU KOHCTPYUPOBAHUSIT H NIPOTPAMMHUPOBAHUSA

po0OOTOB;
— IpaBWiIa U Mepbl O€30MaCHOCTU MIPU PabOTe C ANEKTPOMHCTPYMEHTAMU;
— ofulee ycTpoCTBO U MPUHIUIIBI IEHCTBUSI pOOOTOB;
— OCHOBHBIE XapaKTEPUCTUKH OCHOBHBIX KJIaCCOB POOOTOB;
— 00I1yI0 METOJUKY pacueTa OCHOBHBIX KHHEMAaTHYECKUX CXEM;

— TOPSAJOK OTHICKAHWS HEUCIPABHOCTEM B PA3IMUHBIX POOOTU3UPOBAHHBIX

CUCTEMAX;
— METOJUKY IPOBEPKHU pabOTOCIIOCOOHOCTH OTJIEIBHBIX y3JI0B U JI€TaNeH;
— OCHOBBI HOITYJISIPHBIX SI36IKOB TPOrPaMMUPOBAaHUS;

— TMpaBWIa TEXHUKUA O€30MacHOCTH TpH paboTe B KaOWHETE OCHAIICHHBIM

AIEKTPOOOOPYNIOBaHUEM;

— OCHOBHBIC 3aKOHBbI J3JICKTPUYCCKHUX ueneﬁ, IIpaBuIa 0e30MmacHOCTH npu
pa60Te C OJICKTPHUYCCKHMMH LCIIIMHU, OCHOBHLIC PaaWO3JICKTPOHHLBIC

KOMIIOHCHTBI,

— OIpeesIeHus POOOTOTEXHUYICCKOTO YCTPOMCTBA, HanboJee

pacupoCTpaHCHHBIC CUTyalluH, B KOTOPBIX IIPUMCHSAIOTCSA pO6OTBI;

— HMETh TPEJCTaBICHHUA O TMEPCHEeKTUBAX pa3BUTUSA POOOTOTEXHUKH,

OCHOBHBIC KOMITOHCHTBGI ITPOTPAMMHBIX CPCI;

— OCHOBHBIC IPHWHIOUIIBI KOMIIBIOTCPHOI'O VYIIPABJICHHA, HA3HAYCHUC U
IIPUHIIUIIBI pa60TBI IBCTOBOI'O, YJIBTPA3BYKOBOI'O J4aTHHKA, JJdaTYHWKaA



YMETH

KaCaHusl, pa3/IMdHbIX UCITOJITHUTCIIbHBIX YCTpOﬁCTB;
Pa3INYHBIC CITOCOOBI nepcaadyn MCXaHHU4ICCKOI'O BOBHCﬁCTBHH, Pa3JINYHBIC
BHUABI IIACCHU, BUJbI 1 HA3HAYCHUC MCXAaHNYCCKHUX 3aXBAaTOB,

coOupaTh IPOCTEUIINE MOJIENU C UCcTob3oBaHueM EV3;

CaMOCTOSITEJIbHO TMPOEKTHUPOBATH W COOMpPATh U3 TOTOBBIX JeTayel
MaHUITYJISATOPBI U POOOTOB PA3IMYHOTO HA3HAYEHUS;

UCIIOJIb30BaTh Il  MPOTpaMMHUpOBaHUS  MUKpokommnbiorep  EV3
(mporpammupoBath Ha aucruiee EV3)

BJaJIeTh OCHOBHBIMM  HaBbIKAMHU paOOThl B  BHU3yaJlbHOM  cpefe
MPOTPaMMHUPOBAHUsA, MPOrPAMMHUPOBATH COOpPAHHBIE KOHCTPYKIIUU O]
3a/1a4¥ HAYaJIbHOTO YPOBHSI CJIOKHOCTH;

pa3pabarbiBaTh M 3alUChIBaTh B BU3YAJIILHOM cpejlie MPOrpaMMHUPOBAHUS
TUTIOBBIE YIPABJICHUS pOOOTOM

MOJIb30BATHCS KOMITBIOTEPOM, MIPOTrPaMMHBIMH IPOYKTaMH,
HEOOXOIUMBIMU sl 00yUEHHUS MPOTrpaMME;

noAOupaTh HEOOXOJUMBbIE JaTYMKU U HCIOJHUTENIbHBIE YCTPOWCTRBA,
coOuparh MPOCTEHIIME YCTPOMCTBA € OJHUM WM  HECKOJIbKUMHU
JaTYuKaMu, COOMPATh U OTIAXKUBATH KOHCTPYKIIMHU 0a30BbIX pOOOTOB
MPaBWJIBHO BHIOMpPAaTh BHUJ MEpeJayd MEXaHWYECKOrOo BO3JACHCTBUS ISt
Pa3IUYHBIX TEXHUYECKUX CHUTYallMi, cOOMpaTh JACHCTBYIOIIME MOJEIH
poOOTOB, a TaK)KE€ UX OCHOBHBIE y3JIbl U CUCTEMBI

BECTH WHUBUyaJIbHBIE U TPYMIOBBIEC UCCIEA0BATENbCKUE PAOOTHI.

Pa3znen 2 « KoMIuIeKC OpraHuM3alMOHHO-TIeArOTMYeCKUX YCJIOBH,

BKJIIOYAOLIUIA (GOpMBI aTTEeCTALIMI

2.1. YciaoBus peajusanuu

Kommnerorep s nenarora;
IPOEKTOP;
WHTEPAKTHUBHAS JIOCKA;
HOYTOYKWU;
koHcTpykTop LEGO Mindstorms EV3 — 4;
nporpammuoe odecnieuenne LEGO Education Mindstorms Software;
KOMIUJIEKT 33/IaHUMU.
KanpoBoe o0ecnedyeHue: i YCIENIHOTO pPENICHUS TMOCTaBICHHBIX B
mporpamMme 3amgad TpedyeTcs Ienaror, yMelio HCHOJb3yIomuid 3¢ GheKTHBHBIC
dbopMbl  pabOTHI, WUMEIOIIMKA  TBOPUECKOE OTHOIICHHE K 00pa30BaTeIbHOMY

nporeccy.

[lemaror nOKEH MMETh COOTBETCTBYIOIIEE OOpa3OBaHUE: MENAaroruvecKoe.
JIMYHOCTHBIC XapaKTEPUCTUKHU JODKHBI COOTBETCTBOBATH TPEOOBAHUSAM CIHEITH(PHUKH
paboThl C NEThbMH: KOMMYHHUKATHBHOCTb, JOOPOXKENATEILHOCTD, MeJarorndeckast
ITHUKA, aKTUBHOCTb.
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2.2. @opMbI aTTECTALUM
OCHOBHOU TpoLETypON HUTOTOBOM OIEHKH JOCTHUKEHHUS PE3yJbTaTOB SIBIISAETCS
BBICTaBKa.
Dopmbl KOHMPOTIAL:
- coleceoBaHus, WHAMBUAYaJIbHBIE KOHCYJIbTAllMM, Oecela, TECTUPOBAaHUE H
aHKETUPOBaHUE, HAOIIO/ICHUS, UTOTOBbBIC 3aHATHS.
Dopmbl n00GedeHUs UMO208 peanu3ayuu NPOcPaAMMblL.
[TpoBoUTCS UTOTOBAS ATTECTAIUS — BHICTABKA IOCTHKCHHM.
2.3. OneHo4YHbIe MaTEPHUAJIBI
Jlnst  ompeneneHuss JOCTHOKCHHM — yYalIUMHUCS — TUTAHUPYEMBIX — Pe3yJbTaTOB
WCITOJIB3YIOTCS CIIEYIONINE TUATHOCTUIECKUE METOINKH:
- CaMOCTOsITENbHAs padoTa.
- TBOpUecKas pabora,
- y4acTHe B BBICTaBKaX, KOHKYpCaXx,
- TBOPYECKUN OTYET,
OrneHOYHAsI IESITEIbHOCTh PEANM3YETCsl TOCPEICTBOM M3YUYEHUsSI 00pa30BaTEIbHBIX
pe3yAbTaTOB, IEMOHCTPUPYEMBIX YUAIIUMUCS.
2.4. MeToaguuecKue MaTepuabl
Onucanne MeToa0B 00y4eHHS:
ObvACHUMENbHO-UNTIOCIMPAMUBHBLU MEMOO 00)UeHUs]
- ydJamuecs TMOJy4yaroT 3HaHUS B Xoae Oecenmbl, OOBSICHEHUS, JUCKYCCHH, W3
y4eOHOM WJIM METOJIMUECKOM JIMTEPATYPHI, Uepe3 IKpaHHOE ToCoOuUe.
Penpooyxkmuenwiii memoo obyuenus
- JCATENBHOCTHh yYalIUXCsl HOCHUT aJITOPUTMHYECKUN xapaktep, pabora
BBITIOJTHACTCS TI0 HWHCTPYKIHSM, TPEINMACAHUSIM, TPaBWJIaM B aHAJOTHYHBIX,
CXOJIHBIX C TIOKa3aHHBIM 00Pa3IOM CUTYyaIHsIX.
Memoo npobaemnozo uznodxcenus 8 06yueHuu
- TIpEeXJIe YeM Hu3JlaraTh Marepuaj, Mepeia ydaluuMucs HEoOXOJIMMO MOCTaBUTh
npobiemy, chOpMyIUpOBaTh IMO3HABATENIBHYIO 3a/lady, a 3aTeM, pacKpbIBas
CUCTEMY JIOKa3aTelIbCTB, CpPAaBHUBAas TOYKH 3PCHUS, PA3JIUYHBIE TOIXOJBI,
MOKa3aTh CMOCOO pEnIeHUs TIOCTABJICHHOW 3aady. YdYalluecsi CTaHOBSITCS
CBUJIETEIISIMU ¥ COYYaCTHHUKAMU HAYYHOTO MTOUCKA.
Yacmuunonouckowlti, uiu 28pUCMUYecKull Memoo 00y4eHus
- 3aKJIF0YAeTCs B OpraHW3allid aKTUBHOTO TIOMCKA PEIICHHWS BBIABUHYTBHIX B
oOydeHHH (UM CaMOCTOSATENIbHO C(hOPMYIMPOBAHHBIX) ITO3HABATCIIBHBIX 3a/1a4 B
X0/JI¢ TTIOJATOTOBKHY U Pean3aIlii TBOPUYSCKUX TIPOCKTOB.
Hccneoosamenvckuti memood oOyueHus:
- ydJammecss CaMOCTOSATEIIbHO HW3Y4alOT OCHOBHBIC XapaKTEPUCTHUKH IPOCTBIX
MEXaHU3MOB U JaTYMKOB, pabOTAIONINX B MOJIEJH, BKJIIOYAsl pblyaru, 3yo4arsie u
pEMEHHBIE Tepenadyu, BeAyT HAONIONACHHS M W3MEPEHUS W BBINOJIHSIOT IPYyrve
JIEVCTBHS TOMCKOBOIO Xapakrepa. HunuaTuea, caMOCTOATENIbHOCTD, TBOPUYECKHM
MTOVCK TIPOSIBIISIIOTCS B MCCIIE0BATEIILCKON IEATETHOCTH HANOO0JIee TIOTHO.
@dopMbl  opraHu3aK  00pa30BATEIBHOTO TpoIlecca - WHIUBUIyaJIbHAS,
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WHIUBUAYAJIbHO-TPYIIIIOBAsA W TPYHIIOBAasd.

q)OpMI)I OopraHu3anunun yqe6H0r0 3aHATHUA - 3alllUTa IIPOCKTOB, HIpA, JICKIOUA,
«MO3TOBOH MOTYpM», Ha6J'IIOIleHI/I€, OJIMMIINAazaa, IMPAKTHYCCKOC 3aHsATHUC,
IIpE3CHTANA, COPCBHOBAHHC. Hezxaromqecmle TCXHOJIOTHHU - TCXHOJIOTHA
HHAUBUIYAJIU3alluN 06y‘IeHI/I}I, TCXHOJIOTHUA T'PYIIIIOBOI'O O6y‘{eHI/IH, TCXHOJIOTHA
Pa3BUBArOIICTO 06yquI/15{, TCXHOJIOTHA HCCHGHOB&TGHLCKOﬁ JACATCIIBHOCTH,

TCXHOJIOTHA HpOCKTHOﬁ JACATCIIBHOCTH, TCXHOJIOTHA PII‘pOBOﬁ
ACATCIBbHOCTH, KOMMYHHKAaTHUBHAA TCXHOJIOI'HA O6y‘{CHI/I51, TCXHOJIOTHUA
KOJIJIEKTUBHOM TBOp‘-ICCKOfI ACATCIBbHOCTH, TCXHOJIOTHA PCUICHUA

M300peTaTeNhCKUX 3a/1a4
AJITOpPUTM Yy4eOHOI0 3aAHATHS:
3aHsATHE BKIIIOYAET B ¢€0s1 HECKOJIBKO ATAIOB:
Obwas wacmv: OpPraHU3AllMOHHBIA MOMEHT, IIOCTAaHOBKA TEMBbI 3aHSTHS,
IPUMEHSEMbIE METOBI U PUEMBI, (hOpMa 3aHATHUS.
Op2anuzayuoHnas cmpykmypa:
- aKTyalu3alus 3HaHuil, cnoco0oB AeiCTBUS, POPM TOCTHKEHUS pPe3yIbTaTOB;
- co3J1aHKe NMPOOJIEMHOM CUTYalluH, BOIIPOCHI, MAaTEPUATIBL;
- IOCTAHOBKA LIEJICH U 3a]a4 3aHATUS;
- OTKpbITHE HOBOI'O 3HAHUS, IPUMEHEHHWE IPUEMOB U HABBIKOB pPadOTHI,
(¢bopMUpOBaHHE YMEHUM, HABBIKOB 10 U3YYEHHIO HOBOT'O MaTepuaia;
- yueOHbIE ACHCTBUS MO peaau3aliy LeIu U 3a]1a4 3aHATUS;
- peduekcusi: oObEKTHBHAs OIEHKAa JOCTHTHYTBIX pE3yJbTaToB, paboTa Haj
OLLIMOKAMH.

Cumcok Jureparypbl
HopmaTuBHO-IPAaBOBbIE JOKYMEHThI:

1. ®enepanbhblii 3akoH OT 29 nexabps 2012 roga Ne 273-D3 «O6
obOpazoBanuu B Poccuiickoit deneparumy.

2. KoHnenwist pa3BuTHsI JOTIOJIHUTETLHOTO 00pa3oBanus neteit (Pacnopsbkenue
ITpaBurensctBa Poccuiickoit ®eneparuu ot 4 centsiopst 2014 roma Ne 1726-p).

3. IloctanoBnenue ['maBHOro rocy1apcTBEHHOTO CAHUTAPHOTO Bpada
Poccuiickoii @eaepannu ot 28 centsiopst 2020 roga «OO0 yTBEpKIeHUN
CanlluH 2.4.3648-20 «CaHutapHO-31UIEMHAOTIOTHIECKHE TPEOOBAHUS K
OpraHU3aIMsIM BOCTIUTAHUS M O0yUCHHUSI, OTAbIXA M 03I0POBIICHUS JIETEH U
MOJIOIEXKID.

Cnucok JuTepatypsbl /4 neaarora:

1. OBcsuunxkas, JIL.FO. Kypc mnporpammupoBanus podorta LegoMindstorms
EV3 B cpene EV3: uza. Bropoe, nepepad. u gomnoin. / JLEO. OBcsHutkas,
J.H. OBcsnunxuii, A.Jl. OBcssaunkuii. — M.: «Ilepoy», 2016. — 296 c.;

2. KomocoB JI. T'. Ilepmeiii miar B pobOotoTexHuky. Ilpaktukym nns 5-6
kiaccos\ J[. I'. Kommocos. — M.: BUHOM. JlaGopaTopus 3Hanuii, 2012 — 292
C.
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3. bnor-coobmectBo mrobureneii podoroB Jlero ¢ mpumepamMu mIporpamm
[DnexTponHbIi pecypce] /http://nnxt.blogspot.ru/2010/11/blog-post_21.html
4. JlaGopaTopHble NPAKTUKyMbl 10 M[POTPAMMHPOBAHUIO [DIIEKTPOHHBIN

pecypc] http://www.edu.holit.ua/index.php?option=com_content&view=
category&layout=blog&id=72&Itemid=159&lang=ru

Cnucok qureparypsl AJ1s1 00y4AHOIIMXCH U POAUTEIeH:

1. O6pazoBatenbHas nporpamma «BBegeHue B KOHCTpyHpOBaHUE pOOOTOB» U
rpaduueckuil I3bIK MPOrpaMMHUpPOBaHUS pOOOTOB [ DNEKTPOHHBIN pecypc] /
http://learning.9151394.ru/course/view.php?id=280#program_blocks

2. IlpuMepsl KOHCTPYKTOPOB U MIPOrpamMM K HUM [ DIEKTPOHHBIN pecypc] /
Pesxum noctyna: http://www.nxtprograms.com/index2.html

3. IIporpammel s poGoTa [DneKTpOHHEIH pecypc] /
http://service.lego.com/en-us/helptopics/?questionid=2655

4. Y4eOHUK 0 IporpaMMHUpoBaHuio poooToB (Wiki) [DnekTponHHbIi pecypce] /

DJ1eKTPOHHBbIE pecypcehl:

http://nau-ra.ru/catalog/robot
http://habrahabr.ru/company/innopolis_university/blog/210906/STEM-

pOOOTOTEXHUKA

http://www.slideshare.net/odezia/2014-39493928
http://www.proghouse.ru/tags/ev3-instructions
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