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HOHCHHT&‘]bHaﬂ 3anmucKa

ene HCTpynpoBanue» paspaGorana ¢ Y4€ToM TpeboBanuit
s bHOTO CcTanapra obmero o6pasopanus 1 TUIaHUPYEMBIX
2 Hai Tporpamma npeacraBiser cofoii B
ks . ApUaHT IIPOrpaMMbI
YHAIOIUXCS CpefHeH KoL
A 3aHAT 71
nenbﬂmuﬁ, o0beM 3ansaTHit — 34 q, Ilporpamma npemmonaraer xax
e YPOUHBIX 3aHSATHI CO IIKOILHUKAMH (B pacuere 14. B Heemo),
- SAHATHS KPYHBIMHA G/10KaMK BHEYPOYHO.
MOM
e 3QHATHA MOTYT NPOBOAMTECA KaK Ha 6ase OIHOIO OTZEJBHO
TPYIINIax, COCTOAMX U3 YYAIMXCS HECKOTLKHX KIIACCOB.

: PabHOIO TOCYIapCTBEHHOrO obpasosares
PS3ymyratos obmero o6pazopax
OPTalimsanuu ypouHoit estensy

Kypc paccuntan ma 1 1o
POBejenpe peryNApHEIX exeHe
TaK H Bo3MOKHOCTH OPraHH30B

ITpenycMotpernsie mpo
B3:Toro knacca, Tak M B cMem

AxTyansnocTs NporpamMMsbl
B CCTCCTBEHHOHAay4yHOM HANDABIEHHM JUIA CO3AHHA Gasbl,
AUCLHILUIMEAM Cpe/iHero 3BeHa ((pu3nke, GHOIOrHH, TEXHOJIOTHH,

HE0OxomuMoCTh BECTH paboty
TO3BONsIOMmEN NOBLICHTE HHTEpeC K
HHOpMaTHKe, reOMETPHH);

® - BocTpeGoBanHOCTL pa3BHTHS IIHPOKOro
MBIILTEHHAS,
-OTCYTCTBHE OpEAMETa B IIKONBHBIX
dopmupopanme y o6ygarommxcs KOHCTp

Kpyro3opa mxojpHHKa | (I)OpMHpOBaHPU{ OCHOB MHJXEHEPHOI'0

lporpaMmax HayaibHOro 06pasoBanus, obecredrBalomero
YKTOPCKHMX HABBIKOB H OIIBITa IPOrPAMMHPOBAHHS.

ITpo
POrpamMMa OTBEYaCT TPeOOBAHMAM HANpaBICHUS PCTHOHANBHOM MONUTHKH B cepe o6pa3opaHus -
Pa3BUTHE HAYIHO-TEXHHYECKOTO TBOPYECTBA ACTEH IIKOIBHOIO BO3pacTa.

O6mas xapakrepucTnka yuebuoro npeaMera, Kypca

Pobomomexnuxa - 3TO TpHKIafHAs HAyKa, 3aHAMAIOMALCS pa3paboTKol W IKCIUTyaTanueit
MHTEIUIEKTyalbHBIX aBTOMATH3MPOBAHHEIX TEXHHYECKMX CHCTEM JUIA DEATM3al¥ WX B Pa3MuHBIX
chepax 4enoBedecKoi AeSTETbHOCTH.

CoBpemenHbIE PODOTOTEXHHYECKHE CHCTEMBI BKIIOYAIOT B ce6s MHKPONPOLECCOPHBIE CHCTEMBI
YUOPABJCHHAA, CHCTEMBI IBHXCHHS, OCHAINCHBI DAa3BUTHIM CEHCOPHBIM OGECIIEYEHHEM M CPEICTBAMH
ananTaluE K M3MEHSIOMMMCS YCTOBHAM BHEIHEH cpexpl. IIpu m3yueHunm Takwx CHCTEM MIMPOKO

ﬂ"acnonmyercx xommiekt LEGO Mindstorms — koHcTpykTop (Ha6op compsraeMbix neTanell u
3]EKTPOHHBIX 6JI0KOB) IS CO3JaHHs IporpammupyeMoro po6ota. Ilporpamma mpexycMarpuBaer
ucnose3oBanne 6a30BBIX JaTuyMKOB M aBurarened xommiekta LEGO Mindstorms, a Takxke usydenne
OCHOB aBTOHOMHOTO IPOrpaMMHpOBaHus H nporpaMMupoBanis B cpeae NXT-G u EV3.

HoBu3Ha mnporpaMMbl 3aKJIIOYaeTCs B HHXKEHEDHOM HAaNpaBIEHHOCTH OOYy4eHHs, KOTopoe
Gazupyercd Ha HOBBIX HH(QOPMALMOHHBIX TEXHOJIOIHAX, YTO CIIOCOGCTBYET Pa3BUTHIO HH)OPMALMOHHOK
KyJIbTYPhl ¥ B3aWMOJICHCTBHIO C MHPOM Hay4HO-TEXHHYECKOIO TBOPYECTBA. ABTOPCKOE BOILIOMICHHE
7aMBIC/IA B aBTOMATH3MPOBAHHBIE MOJIENIM M MPOEKTHl OCOOEHHO BAXKHO IS IIKOJBLHHKOB, Y KOTOPBIX
HauboJiee BEIpaKeHa UCCIe0BATENbCKad KOMIIETEHIIHS.

Ilear nporpammbl:  (GOpMHpOBaHHE HHTEpECa K TEXHHYECKHM BHIAM TBODYECTBA, DAa3BUTHE
KOHCTPYKTHBHOIO MBIILIEHHS CPECTBAMH POOOTOTEXHHKH.

3aa4n nporpamMmel:

Obyyaiowue:

- o3paxomienue ¢ kommiektoM LEGO Mindstorms NXT 2.0 u EV3;

- 03HAKOMJIEHHE C OCHOBaMH aBTOHOMHOT'O TPOrPaMMHPOBAHHS;

- 03HaKoMIIeHue co cpeioit nporpammuposanus LEGO Mindstorms NXT-G u EV3;

- [0JIy4eHHUE HABLIKOB pabOTHI C IaTYAKAMH U JIBUTaTENsIMH KOMILIEKTa;
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~ NOnyyenHe HABBIKOB TporpaMmupoBanus;
~ Pa3myie HABBIKOB PEIICHUS Ga3opyx 3
P, A38ugaioujue:

- PassyTie KOHCTPYKTOPCKHX HaBBIKOB;
- PasByTHe JTOTHYECKOro MBIILICHHUST;

- Pa3eyTHE MPOCTPAHCTBEHHOrG BOOOpakeHus.
Bocnumamenvivie:

aay pO60TOTCXHHKPl.

4BBIKOB COTPYAHMYECTBA B KOJUIEKTHBE, Mo ne
(B mape), yyactus B Becene, obcyxaennu; -

"Pa3BHTHE COUMATBHO-TPY0BOI KOMIETeHIMu: BocnuTanme TpymoMmOGHS, CaMOCTOATENLHOCTH, YMeHHS
A0BOIHTH HAYATOE JIEMO JI0 KOHIa;

B nponecce 06yuenns ucnonms
Tpaduyuonnvie:

- Oﬁucnmenbﬂo-mmocrpamamn‘i MeTox
- PCTIPOTyKTHBHBIH METO;

- METO IpO6IEMHOT0 H3MOXKeHHs;

- YaCTHYHO-NIOMCKOBEIM (M SBPHCTHYECKHIT) METOT;
- HCCIIEI0BATENILCKHI METOI.

Cospemennvie:

- METOJ IPOEKTOB:

- METOZ 00y4eHHUS B COTPYAHUYECTBE;

- MeTo noptdonuo;

- METOJ1 B3aMOOOYYEeHHS.

YIOTCs pazHoo6pasHble MeTojIb! 00yuenus.

(nexuus, pacckas, pa6ora ¢ JUTEPATypoO# | T.I1.);

JIuunocmuvie  ynusepcanvuvie  yuebuvie Odeticmeus:
OCO3HAHHOCTb Y4CHHMS M JIHYHOH OTBETCTBEHHOCTH, (OpMH
y4eGHO# JIeATeIbHOCTH U 061IIee peCTaBIeRHe 0 MOpAJIBHBIX

(bopMupoBaTH y4ebHyI0 MoTuBauHo,
POBaTh 3MONHOHAIBHOE OTHOIIEHHE K
HOpMax ITOBE/ICHHUSL.

HnannpyeMble P€3yJbTaTbl OCBOEHHSA yqe6Horo npeamera

Y obynarowuxca 6yoym copmuposani:

- OCHOBHBIE IOHATHA POOOTOTEXHUKH;

- OCHOBBI &ITOPUTMH3ALIHH;

- YMEHHA aBTOHOMHOTO NIPOrPAMMHUPOBAHHS;

- 3#anuA cpesl LEGO MindstormsEV3 u NXT-G;

- OCHOBEI IporpamMmupoBanus Ha EV3 u NXT-G;

- YMCHMA NIOJKITIOYATE U 3a/ICHCTBOBATE JATYMKH ¥ IBUTaTEIH;
- HaBBIKM PaboThl CO CXEMaMH.

obyualowuecs noyuam 603modCHOCMb HAYHUMbCA:

- co6HpaTh 6a30Bbie MoJETH POGOTOB;

- COCTABJIATH ANrOPUTMHUYECKHE GII0K-CXEMBI IS PEIIEHHS 3a/iay;
- MCTIONB30BATD IATYMKM M JIBUTATENH B IIPOCTHIX 3a/1ayax.
obyuaiowuecs nonywam eosmoacnocms HAYYUMbCAL:

- iporpamMmupoBats Ha LEGO MindstormsEV3 u NXT-G;

- MCIIOJIb30BAThL JATYUKH U JBHUTATEJIM B CJIOXKHBIX 3aJ1a4ax, ITpEyCMaTPHBAIOIIUX
MHOrOBapHaHTHOCThH peImeHus;




~ IPOXoHTH BCE STANEI IPOEKTHO ACATEILHOCTH, CO311aBaTh TBOPYECKHE paboTkL.
Conepixanne yaeuoro npeamera, Kypea

L. Pogororexnnka. Ochongr KOHCTPYHpOBauus:
1) BBonHBIH HHCTpyKTa, [Ipasnna TB. Beenenpe p poGoToTexHuxy.
2) HcTopHst poBOTOTEXHHKH. Knaccupukanus.
3) Korctpyktop LEGO Mindstorms NXT y EV3.
4) TloHsTHE KOHCTPYKIHH,
5) IlpocTsie KOHCTPYKIHH.
6) Bnok NXT u EV3. CepBoMoTOpE! 1 aTumKH.
7) TlocTtpoenne 6a30Bo# KonecHoi MOJIeNH.
8) Toctpoenne konecHol MOJIEIH.
9) ToctpoeHHe KonecHol Mo
10) Corkr KontecHBIX po6oTos,
11) Toctpoenne rycenuynoro po6ora.
12) Ipumep uenons3osanus 3-ro CepBOMOTOpaA.
2. AnropuTvMmanns. ABToHOMHoe nporpamMmmupoBanue:
1) Asroprr™. Bugst anropurmos.
2) BuIsl IMKIAYECKHX AJITOPUTMOB.
3) Cpena nporpaMMupoBanust NXT-G u EV3.(Mutepgeiic u ocHopmpie 6J10KH).
4) JlpwxeHue mo KOHTYDY reOMETpHYECKHX buryp.
3. IporpammupoBanme B cpenax LEGO MindstormsEV3 u NXT-
1) JMMarunx ocBemennocty. [pumxenue mo JIMHUH,
2) TlpoaBuHYTHIi ITOPUTM JIBHIKEHHS 110 JTHHHHY.
3) TIpoxBHHYTHI ATTOPHTM ABMKEHHS Mo JIMHUH.
4) JlaTymk paccTOSHHS. ANTopHTM PoGoTa-npuIHNaNs! M po6oTa-CyMoHCTA.
5) JMaruuk xacauus. [TpuMepb! HCMOMB30BAHKS.
6) Jlarunx 3Byka. [IpuMeps! HComb30BanHs.,
7) Mcnonms3oBaHHe HECKONBKHX IATIMKOB IS PELICHHs NIPUKIIAAHEIX 3a/1aY.
8) Hcnons3oeanue Bluetooth coequnenns NXT u EV3.
9) JucranuuonHoe ynpasnenne Bluetooth.
10) Matumk nseta. [IpuMepr! HCIIOMB30BaHHS.
11) Anroputy™ IBHKEHHSA 10 1aGHPUHTY.
. 12) Briox matemaruku B NXT-G.
13) Ilepemennsie u koHCTaHTH B NXT-G.
14) CocraBnenne mporpamMm ¢ nepeMeHHBIMU BETHIHHAM.
15) CocraBnenue nporpamm ¢ nepeMeHHEIMH BETHYHHAMM.
16) ComecTumocTs koHCTpyKTOpoB NXT 1 EV3.
17) CoBMECTUMOCTE 3/IEKTPOHHEIX KOMIIOHEHTOB KoHCTpyKkTOpoB NXT 1 EV3.
18) VIToroBeiit KOHTPOIBHBIH TecT Ha TeMy: «OCHOBEI POOOTOTEXHUKHY.

ACITH Ha 4-X cepBOMOTOpaX.

G. Pemenne npukaaaneix 3a1a4q:

quﬁﬂo-Temaanecxoe IUIAHHPOBaHHE C onpe/ieJIeHHEM 0CHOBHBLIX BH/I0B yqeﬁnoii ACHATEJIbHOCTH

Ne Haumenosanue Kommaecro | Ilnanupyemsbie o6pazoBaTenbubie pesyasTaTor
n/n TeMbI 4acoB (Bcero)
1. Po6Gotorexuuxa. 12 Obyuaromuecs  MOBTOpSIOT (WM H3y4aroT)
OcHoBEI npaBuia TeXHHKH Oe3omacHocTH mnpu paGote ¢
KOHCTPYHPOBAHMS. KOHCTPYKTOPOM H B KabHHeTe HH()OPMATHKH W
VKT, ochoBHbie ompenenenus B poGOTOTEXHHKe,
KraccH(pukanmio poboToB mo cdepam npHMeHeHHS.

el
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[oTopsior (wm U3y4aloT) JeTaiu KOHCTPYKTOpOB

1’ LEGO Mindstorms EV3 u NXT, npasuna paGotsr ¢

Gnokamu EV3 u NXT, CCPBOMOTOPAMH, JATYUKAMH.

[osTopsior (nmm U3Y4aroT) MPOCTBIE U CIOKHBIE

KOHCTpykIMH B poboToTexmuke, CTPOAT Ga3oBble

KOJleCHEIE MOJIENH POGOTOB, CBOGOAHBIE KOIECHEIE 1

‘ TyceHudnbe Mozien po6otos. Msyuaror crmoco6s:
7

> T aoo———1— | npumenenus Tpetsero CEPBOMOTOpA.
2. ANTOpPHTMH3aIHs, 4

| O6yuaromuecs nosropsior (wmm H3y4aloT) THIIEI
| ABTOHOMHOE aNrOPHTMOB. Co3pator TIPOIrpaMMeI c
| MporpaMMHpoBatHe HCIIONb30BAHHEM ABTOHOMHOTO TPOTPAMMUPOBAHHS
bmoka EV3 u NXT ¢ wucnomssosannem I1O

| | KOHCTpYKTOpOB.
3. | lporpamMmupoBanne 18 OGyvarommecs noBTOPIOT (MK M3ywaIOT) Cpe/EI
B cpenax LEGO nporpammuposanus LEGO Mindstorms EV3 wu

MindstormsEV3 u NXT-G, ocHoBHBIE  0COGEHHOCTH. Cozpnator
NXT-G.

‘ TporpamMmer B cpeax nporpammuposanns LEGO

} Pemenne Mindstorms EV3 u NXT-G.

’ TNIpHKIIAHBIX 33124, Cospator 6asoBble TIPOrpaMMB,

TIPEyCMaTpUBAIOIHE HCIONB30BAHUE Pa3THYHBIX

| AATYHKOB, BBIIOIHAIOT PEIIEHHE 3324 CMEIIAHHOTO

[ THIa.

’ W3yqaior (i 0BTOPSIOT) alropuT™ mBHKEHMS

( U0 JmHWM W aGHPHMHTY, HACTPOHKH in

| AUCTAHIMOHHOTO NO/KIOYEHHS U YIIPARICHHS.
3HaKoMsATCS c Pa3In4YHBEIMU BHJJaMH

COPEBHOBaHHMI 10 pOGOTOTEXHHKE.

1 1‘ HUTOI'O: 34

Onucanue yaeGHo-MeToanecKkoro u MaTepPHAIbHO-TEXHHYIECKOr0 oecredeHus
o0pa3oBaTenbHOro mpomecca

Cnucox siaTeparypsr:

~ 1. Iporpamua kypca «O6pasosatensras pobotorexnuxkay, JloGoxa I0.0., Herecosa O.C.. Jleontsena

E.B., 3ATO Cesepck.
2. «PobotoTexHuka s aereit u poauteneity C.A. ®uimnos, Cankr-Iletep6ypr «Hayxa» 2010. - 195

LEGO Dacta: The educational division of Lego Group. 1998. — 39 pag.

LEGO Technic 1. Activity Centre. Teacher’s Guide. — LEGO Group, 1990. — 143 pag.

LEGO Technic 1. Activity Centre. Useful Information. — LEGO Group, 1990.- 23 pag.

LEGO DACTA. Early Control Activities. Teacher’s Guide. — LEGO Group, 1993. - 43 pag.

. LEGO DACTA. Motorised Systems. Teacher’s Guide. — LEGO Group, 1993. - 55 pag.

[TepeoPo6otr NXT. Beenenue B po6otorexHuky. - MINDSTORMS NXT education, 2006. — 66c¢.

0.0. Jloboza, O.C. Herécoa Metommueckoe mocobue “YueGuas poboToTexuuka”, 9JIEKTPOHHBIH
ecypc.

10. «I;’O%,(I)JTOTCXHHKEI ana perei u pomutenei» C.A. @umunos, Canxr-Iletep6ypr «Hayxa» 2010. - 195
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c.
I1. Ypoxkn Jlero-konctpympoanus B mKose: MeTomueckoe mocobue. — M.: BUHOM. Jla6oparopus
3Hanui, 2011. — 120 c.: uo.



12. OpcgnuuKast, IPOrPAMMHPOBAHHS po6oTa Lego Mindstorms EV3 g cpene EV3: ocnossre noxosst,
NpaKTHYCCKHE IPHMEPHI, CEKPEThI MacTepcTha / A H. Oesnuuknit, . — YensGunck: U1 Makorun
HU.B.,2014. — 204 c.

13. OBpasopatenbHas poboToTexuuka Ha YPoKax undopmaruku u UKT. — M.: UsnatenscTro «ITepoy,
2014. —48c.

14. Kypc «PoboToTexHukay. Bueypounas ACATENBHOCTE B yciI0BMsIX BHE/IpeHHs:  (enepanbHOro
rocy1apCTBEHHOTO  06pasoBaresnsHorg CTaHiapra  OCHOBHOrO  o6mero obpazoBanus /
. A. Kamnpun. — Kypran: HUPOCT, 2013.

15. Kypc «Pobotorexnukay: METOZMYECKHEe  peKoMenammu Aama yautens /  JI. A. Kammpun,

H. 1. ®enoposa, M. B. Kmounnkosa; nox pea. H. A. Kpusonanosoif, — Kyprau: UPOCT, 2013. —
80 ¢. + CD-muck.

Marepnanmo—nxuuqecxue pecypceni:

- KOHCTpyKTOp Ha 6a3e MHKpOKOHTpoiepa NXT » EV3;
- aKKyMyJISTOPBI LIS MHKDPOIIPOLECCOPHOrO 610Ka pobora, THna AA;
- 6710KH muTanus As aKKyMyJISITOPOB;

) - C€nmanu3MpOBaHHBIE MO g COPCBHOBaHMI, peKOMEHI0BAHHEIC npousBojuTenemM (pasmep He
MeHee 2m X 2M);

- KOMI[L}OTepHaSl U BEIYHUCIIMTEIbHAS TEXHHUKa, IporpaMMHoe obecneyenue.
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KMGM&[)HO-TCM&TH‘{CCKOC IVTAHHPOBaHHE

no poﬁororexnmce H Jlel"OKOHCprHpOBaHHlO

Hara YPOKa

10 knace

2021-2020 yyefuprii rog

Tema ypoka

I yerseprs

PoGororexnnka, OcHoBbI koucTpyHpOBaHHS

_LJ\J

BOMHBIH HHCTpyKTaX. [Tpasuna TB. HUncrpykrax. Beenenne

. @ |

25(9)

JIMCTaHIMOHHOE yrIpaBiieHne ¢ momompio Bluetooth.

obotorexnuxy.
L ‘ CTOpHs po6OTOTEXHUKH. Knaccudukarms.
3 Korctpykrop LEGO Mindstorms NXT 1 EV3,
4 OHATHE KOHCTPYKIHH.
S POCThIE KOHCTpYKIHH. T
6 10K NXT u EV3, CepBoMOTOpEI M faTUMKH. j
] OCTpoenue 6a30B0it KoMeCHOM MOJEJIH. T
8 ‘ OCTPOCHHE KOJIECHOH MOIeNTH. j
I yerseprs j
9(1) | OCTPOCHHKE KOIIECHOI MOJIeH Ha 4-X CepBOMOTOpAX. J
102) | ToHKr KonecHbIX po6oTos. = |
113) ' [loctpoenne rycennunoro pobora.
12(4) | ITpuMep ucrions308anns 3-ro CEPBOMOTOpA.
Aaropurmmzanug, ABTOHOMHOE NPOrpaMMHpOBaHHe
13(5) | OpAT™. Brte! anropatmos.
14(6) | Buer inxmaecknx QITOPHTMOB.
15(7) Cpena nporpamvuposanns NXT-G n EV3.
(Unrepdeiic u ocrOBHEBIE 6moxu).
16(8) { JIBr>KeHue Mo KOHTYPY r€OMETPHYECKHX HUTYp.
IIT yerBepTH
Iporpammuposanue B cpenax LEGO MindstormsEV3 u NXT-G.
Pemenne npakaanusix 3anayq
17(1) JlaT9iK OCBEMEHHOCTH. JIBrIKeHUE 1O THHUK.
18(2) ] [IpO/BHHYTEI ITOPUTM IBHKEHHS 10 JTHEMH,
193) | [IpoABHHYTEI AITOPHTM ABHKEHHS IO JTHHUH.
20(4) JlaTauk paccTosHuS. AMropHTM poboTa-npumunans u
060Ta-cyMomucrTa.
21(5) | Jlarunk xacanus. [Ipumeps! Hemoss30Banms.,
22(6) JlaTunk 3Byka. [IpuMeps! ucrions3osanms.
23(7) | Mcnonp3oBanne HECKOIBKUX JATYHKOB ISt peIIeHuUs
j [IPUKJIAJHBIX 3a/1a4.
24(8) | Mcnosns3osanue Bluetooth coemunenns NXT u EV3.
i/ 0 .




[26(10) |

Eﬂnx usera. [IpuMepb! HCIIOJIH30BaHHS.

IV yerBepTh

FOPHTM JIBH)KEHHS 110 JJaOHPHHTY.

27(1) |

28(2) | Biiok MaTemMaTHKH.

293) | ITepemenHbIE H KOHCTAHTHI.

304) CocraBiienue nporpamMm ¢ epeMEeHHbIMH BETHYHHAMH.

3165) | CocTagnieHue IporpamMM ¢ MepeMeHHBIMH BETHYHHAMH.

32(6) | Cormectumocts korcTpykropoB NXT u EV3.

33(7) ‘ CoBMeCTHMOCTB 2IEKTPOHHBIX KOMIIOHEHTOB KOHCTPYKTOPOB
NXT u EV3.

348) ( MTOroBbIii KOHTPONBHBIH TECT HA TEMY:

«OCHOBEI pO6OTOTEXHUKHY.




