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1.1. TIOACHUTEJIbHASA 3AIINCKA.

HanpaBaennocts mnporpammsl.  OOiepa3BuBaroias nmporpaMmma
JOTIOTHUTENBHOTO  00pa3oBaHusi «PoOOTOTEXHHKA» HMEET TeXHUYECKYI0
HANPABJEHHOCThL ¥ OPHEHTUPOBAaHA HA HAYYHO-TEXHUYECKYIO IOATOTOBKY
JeTe U MOAPOCTKOB, (HOPMHUPOBAHHE TBOPUECKOIO TEXHUYECKOTO MBILIICHHUS,
paHHel mpodeccuoHaTbHON OpUEHTAIMU 00YYArOITNXCS.

AKTYaJIbHOCTH o0pa3oBaTeNpHON  MpOrpaMMbl  ONHMpAETCs Ha
HEOOXOJUMOCTh  TMPUBJCUEHUS JeTel K TEXHHUYECKOMY TBOPYECTBY,
Hay4YHOMCCIEA0BATENBCKON U PAlIMOHAIN3ATOPCKOMN AEATEIbHOCTH.

Ceromnst Poccust crouT Ha MOpOre 3BOJIIOIMOHHOIO IEpeXofa OT
WHIyCTPUAIbHON YKOHOMHKHM K HMHHOBAIIMOHHOW YKOHOMUKE 3HAHUM. B cBA3M ¢
3TUM Haspela ocTpas HEOOXOAMMOCTh pEIICHUA KaJpOBBIX MpoOJeM
MOJECPHU3ALMU  CTPaHbl  IIyT€M  BOCIUTAHUSA  HOBOIO  IIOKOJICHUSA
ucciegoBaTene, pa3padOTYMKOB M pabOyuX ISl BBICOKOTEXHOJIOTMUECKHUX
oTpaciied. BaXHBIMM NPUOPUTETAMU COLHUAIBHO- SKOHOMHUYECKON IOJUTUKU
CErOJIHsl CTAHOBSATCS IIPUBJICYEHUE JACTEH U MOJIOJIEKH B HAYYHO-TEXHUYECKYIO
chepy npodeccHOHANbHON JEATENbHOCTH U TOBBIIIEHHE MPECTUXAa HAYyYHO-
TEXHUUYECKUX Mpodeccuil — oT pabounx 10 UHKEHEPOB M OT U3o0peTaresueit 10
MHHOBaTOpoB. DopMHpoBaHHME 3HAHWM, KOMIETEHLHW, HAaBBIKOB M MOJEIEH
NOBEACHUS, HEOOXOIMMBIX [JIsl PA3BUTHUS HMHHOBALIMOHHOIO OOIIECTBA U
VHHOBALlMOHHOM
HKOHOMHUKH, TpeOYyeT pa3BUTHUS C CAMOT'0 1€TCTBA. TOIBKO B IETCTBE MOTYT OBITh
3QJI0KEHBl  OCHOBBI TBOPYECKOU JUYHOCTH U 0COOBIi CKJIaJl
yMa — KOHCTPYKTOPCKHM.

Cucrema JOMOTHUTENIBHOTO 00pa30BaHUs AETEN — 3TO UMEHHO Ta Cpela,
I7I€ PACKphIBAE€TCS TaJaHT M JapOBAaHMS pEOEHKa, UMEHHO 3/1€Ch MPOUCXOIUT
€ro CTAaHOBJICHME KaK TBOPYECKOW JIMYHOCTH. 3AHUMASICh TEXHUYECKUM
TBOPYECTBOM B OOBEIMHEHUU JOMOJHUTEIBHOTO OOpa3oBaHUs, pPeOCHOK
OCBaMBaeT a3bl MH)KEHEPHOW HAyKH, NMpUOOpeTaeT HeoOXOAUMble YMEHMS U
HAaBBIKM IPAKTUYECKOW JEATEIBHOCTH, YYUTCA CaMOCTOSITEIBHO pelaTh
ITIOCTABJICHHBIE NEPE]l HUMHU KOHCTPYKTOPCKHE 3aJa4H.

Ileparornyeckasi 1ejieco00pa3HOCTb.

OOpazoBaTenbHas pOOOTOTEXHHMKA TPENCTaBiIseT CcoOOW  HOBYIO,
AKTYaJbHYIO II€IarOrM4eCKyl0 TEXHOJOTHIO, MO3BOJIAIOIIYI0  BOBJIeYb B
Npouecc WHHOBAIMOHHOI0 HAYYHO-TEXHHMYECKOIr0 TBOPYECTBA YyYalUXCH

Pa3HOro BO3pacra. JUis  pa3BuUTHS KOHCTPYKTOPCKOI'O  MBIIUICHHUS,
AJITOPUTMHUYECKOTO M MPOECKTHOI'O MBILUICHUS, HABBIKOB pabOThl B KOMaHE U
JIPYTrUX BOCTpPEOOBAHHBIX HABBIKOB, oOpa3oBarenbHas pPOOOTOTEXHHUKA

aBiisieTcst 9PPEKTUBHBIM HHCTPYMEHTOM.

PoGoToTexHrKa HAXOAUTCS HA CTBIKE IMEPCIIEKTHBHBIX 00IacTeH 3HAHUS:
MEXaHHWKa, dJICKTPOHUKA, aBTOMAaTHKa, KOHCTPYHUPOBAHKE, ITPOrPAMMHUPOBAHHE,
CXEMOTEXHHMKA U TEXHUYECKUMN au3aiiH. [ peleHuss KOHKPETHOM 3aJayu, a
UMEHHO — pPa3pabOTKH, MPOCKTUPOBAHHS M CO3JaHUs POOOTa HEOOXOAMMO
NPUMEHUTh  3HAHUSA psina  AWCIMIUINH, NpernoJaBacMbIX B
o01reo0pa3oBaTeNbHBIX YUPEKIACHUSAX (MaTemaTuka, ¢usuka, nHpopmaTuka,



TexHonoruss M ap.). [I[pumeHeHne ydanumucs Ha MPaKTUKE TEOPETHUECKUX
3HaHUH, MOJIYYEHHBIX B LIKOJE, BEAET K Oosee riry00KOMY MOHUMAaHUIO OCHOB,
3aKpEeIUISIET TOJY4YEHHbIE HaBBIKM, (OpMHpYsT MOTHMBALMIO Ha JalibHEWIIee
oOydJeHwHe.

Ha 3aHATHMsAX B OOBEIMHEHUM  OCYLIECTBISIETCS  paboTa C
KoHCcTpykTOopamu cepun LEGO Mindstorms, a Taxke poOOTOTEXHUYECKUMU
Habopamu Ha 0a3e MUKpPOKOHTposuiepa Arduino, COCTOSIIMMH U3 OTIEIbHBIX
KOMIUIEKTYIOIUX U 3JEKTPOHHBIX KOMIIOHEHTOB, KOTOpbIE TpeOyeTcs coOpaTh
U 3amporpammupoBarb. Mcnonb3ys oOpa3oBaTenbHyro TexHosoruro LEGO
MINDSTORMS B coueranuu ¢ koHcTpykTopamu LEGO, koMaHbl ydamuxcs
pa3pabaThIBalOT, KOHCTPYUPYIOT, IPOTPAMMHPYIOT U UCTBITHIBAIOT poOOTOB. B
COBMECTHOM  pabore  oOydaromiudecsi pa3BUBAIOT CBOM  KpPEATUBHbBIC
CIIOCOOHOCTH, KOJIJIEKTUBHO MPEOI0JIEBAIOT TBOPUYECKUE MPOOIEMBI, MOIYyYalOT
BaXKHbIE (DYH/IaMEHTAJIbHbIC U TEXHUYECKHUE 3HAHUS.

OObpazoBarenbHasi MPOrpaMMa UMEET OTJIMYHTeIbHbIE 0COOEHHOCTH
OT YyX€ CYIIECTBYIOIIMX aHaloroB. Psn Tem oOpa3oBaTeNbHON MPOrpaMMEI
pa3paboTaHbl HA OCHOBE OIIBITA MIPEToAaBaHusl pOOOTOTEXHUKHU B YUPEKICHHUH,
ONbITAa Yy4YacCTUS B PETHMOHAIBHBIX U BCEPOCCHUMCKUX COPEBHOBAHMSIX M
BBICTaBKaX.  3HAYMTEJIbHOE  BHUMAHUE B  MporpamMme  yJeiseTcs
COpPEBHOBATENbHOU poboTOoTEXHHKE. KpoMme TOro, B cojep:kaHue IpOorpaMMbl
TPEThETO roja OO0yuyeHUs BKIIOYEH pazfen «IkcrnepuMeHTsl ¢ Arduino». B
JOCTYMHOM (popMe JETH ydaTcsi cOOMpaTh 3JIEKTPOHHBIE CXEMbl HA MAKETHOM
ate U MporpaMMHUpoOBaTh UX B rpaduueckoil cpene Scratch. DToT pazpen
MO’KHO paccMaTpUBAaTh KaK MPOMEIEBTUYECKUIN K 00pa30BaTeIbHOI MporpaMmme
cienyromero ypoBss — «lIpoekTupoBanne 3JeKTPOHHBIX YCTPOICTB HA OCHOBE
MUKPOKOHTPOJUIEPHBIX ILIAT.

Bo3pacr nereit
OOpazoBarenbHasi MporpaMma paccuuTaHa Ha JeTred B Bo3pacte 9-14 ner. B
oOBbeIMHEHUE IPUHUMAIOTCS BCE JKemaronue 06e3 mpeiBapuTeI»HOT0 0TOopa.
O0bem u Cpok 0cBOeHHsI 00Pa30BaATEILHON MPOrpaMMbI:

OO6pazoBaTenbHas MporpaMMa paccyuTaHa Ha TPU ToJia OOyUECHHUS:
1-# rox o0yuenus: 120 yacos;
2-1 ron oOyuenust: 120 Jacos;
3-i rox oOyuenuss — 80 wyacos; O6muit o0beM
oOpazoBarenbHOM mporpaMmbl — 320 gacos.
®opmbl 00yUeHUs
OOyueHue oCyIIeCTBISETCS B OUHOU (hopMme.
Oco0eHHOCTH OpraHu3anuu 00pa3oBaTeJIbLHOIO Mpoiecca

[IpumepHbiii y4eOHBIM TJIaH MpeaycMaTpUBaeT  HAa MEPBOM ToOay
oOydyeHUs yTIyOJICHHOE W3YyYCHHE MEXaHUKH U KOHCTPYUPOBAHMS, OCHOB
nporpaMMupoBaHusi B rpaduueckoil cpene. Ha BTopom romy oOyudeHus
y4aluecs 3HaAKOMSTCS ¢ 00Jiee CIOXKHBIMH MOHATUAMM, YIIIYyOJIEHHO U3Yy4aroT
MPOrpaMMHUPOBAHKE, PEIIAIOT OOJiee CIOXKHbBIE 3aJauu. Ha tperbem romy
OOy4eHMs] ydaluecss 3HAKOMSTCS C 3jleMeHTaMu Teopur aBTOMaTUYeCKOIro
yIOpaBiieHHs, OOJBIIIOC BHUMAHUE YACISICTCS pa3padOTKe TEXHUYECKUX M



UCCIIEIOBATENbCKUX MPOeKTOB. Ha TpeThem romy oOydeHus B COAEpiKaHUE
IpOrpaMMbl BKIIIOUEH pazzien « DKCnepruMeHThI ¢ Arduinoy.
CocraB rpynmnsl

Yucnennbli coctaB rpynnbl — 12 dyemoBek. OOydeHHME MOXET
OCYILECTBIISITECA B PA3HOBO3PACTHBIX TPYIIAX, TP 3TOM pa3HUIA B BO3pacTe
yUYaluxcs B rpymre OAHOTro rofa 00y4eHus He JOJHKEH MPEBBIIATh IBYX JIET.
Pexxum 3ansaTuil

ObpazoBatenbHas ACITEIbHOCTh OCYIIECTBISIETCSI B TE€UCHHE BCErO y4eOHOTO
roja, ¢ 1 centsa0ps o 30 uroHs, 6€3 KaHUKYIIL.

3aHATHS POBOJATCS:

1-it Tox oOyuyeHHs — TpU aKaJeMHUYECKHX Yaca B HEJAENIO; /Ba pa3a B
HEJIETIO0, 110 ABa U OAHOMY aKaJIeMHYECKOMY 4acy Jaca.

2-i1 Tog oOyueHUs: — TpU aKaJeMHUYECKHX yaca B HEAENIO; /Ba pa3a B
HEJIEIIO, 110 JBA ¥ OJTHOMY aKaJeMHUYECKOMY 4acy Jaca.

3-if ron oOyueHus: — JiBa aKaJeMUYECKHX Yaca B HEJENI0; OJUH pa3 B
HEJIEJIO, 110 JBa aKaIEMUYECKHX Yaca.

[Ipo1OKUTENBHOCTS aKaJeMUYECKOro yaca i rpynm 1-ro rona
oOy4denusi coctapisier 30 MUHYT, JIJISl y4aluxcsi 2-T0 U 3-T0 TOJ0B — 45 MUHYT.
Mexny 3aHATHUAMH PETYCMOTPEH NepepsIB — 10 MUHYT.

@opMbl OpraHu3aluyM y4eOHOr 0 npouecca.
[Tpenmourenue otTaaeTcst TPYIMIOBOM padboTe, Korja ydyalluecs pa3HOTO YPOBHS
MOATOTOBKU OOBEIUHSIIOTCS pa00OTOM HaJ OOLIUM MPOEKTOM.
OcHoBHONl  ¢opmoii 00ydeHHMs1 sIBISIETCS IpakTUueckas paboTa, KOTOpas
BBITNIOJIHAETCSI MAJIBIMU Tpynnamu (2-3 yeraoBeka).
Hcronb3yroTcsl  Takke  pas3iu4Hble  METOJBI
oOy4eHus:
* CIIOBECHBIM (pacckas, Oecea, JCKIus);
* HaISIIHBIN (MOKa3, AEMOHCTpaLUs, IKCKYPCHs);
* mpakTUyeckuil (padboTa HaJ YepTEKOM, ICKU30M, CO3/IaHUEM MOJIENIH, MAKETa);
* HCCIIEIOBATENIbCKUM (CaMOCTOSITENIbHBIA TMOUCK 3CKU30B, YEPTEXKEH i
pa3paboTKu MojieTiel, MaKeTOB).
* PEnpOAYKTHUBHBIA METOJ (IeATETHLHOCTh 00YYaeMbIX HOCHT aJITOPUTMHUYECKUN

XapaKTep, T.€. BBINOJHIETCS MO WHCTPYKIUSAM, MPEANUCAHUSM, MpaBUjaM B

aHaAJIOTUYHBIX, CXOJHBIX C MIOKAa3aHHBIM 00PA3I[OM CUTYalUsIX);

*  0OBSICHUTEIBHO-WUTIOCTPATUBHBIN MeTO; [ MeToa mpoOiIeMHOro U3I0KEHHUS
Marepuaina; [ 4acTUYHO-IIOUCKOBBII.
MexaHu3M OLleHUBAHUA 00Pa30BaTeJIbHBIX Pe3yJbTATOB
KoHTposib ypoBHSI OCBOEHMSI Marepuana ydyalldMUCS OCYILECTBIAETCS IO
pe3yabTaTaM BBINOJHEHUS TPAKTUUYECKUX 33/IaHUI HA KaKJIOM 3aHSTHUU.

BaxxHbIM »JIEeMEHTOM MeEXaHuU3Ma OLEHUBAHMUS  00pa30BaTEIbHBIX
pe3yJbTaTOB SIBISETCS PEUTHUHI TBOPYECKOM AKTUBHOCTH YYallUXCS B
KOHKYpCaX, BBICTABKAX W UHBIX MEPONPUITHUAX PA3TUYHBIX YPOBHEN.

B kadectBe GopMBI KOHTPOJISI peanu3aii  00pa30BaTEIBLHOM MPOTPaAMMBI
UCIIOJIb3YETCS:



° 3aluTa TBOPUYCCKHUX ITPOCKTOB,

. npakTuyeckas padbora;

. 3aUeT;

. TECTUPOBAHUE;

. COpPEBHOBAHMS U KOHKYPCHI;

1.2. IIEJIA U BATIAYU OBPA3OBATEJIBLHOM ITPOT'PAMMBbI:

Ileab: pa3BuTHE HAYIHO-TEXHUYECKOTO H TBOPUYSCKOTO TIOTECHITHAIA JTHIHOCTH
pebeHKa TToCpeICTBOM 00pa30BaTeILHON POOOTOTEXHUKH KaK MeIarorniaecKon

TCXHOJIOTHH.

Oobyuaromue 3a1a4n:

OoOy4HTh pPa3HOOOpa3HBIM BUAAM JIEATEIBHOCTH B 00JACTU POOOTOCTPOEHUS:
KOHCTPYKTOPCKUM HaBbIKaM U OCHOBaM MPOTrpaMMHUPOBAHUS;

copMUPOBATh PAHHIOI OPHEHTAIMI0O HA HWHHOBAIIMOHHBIE TEXHOJOTHUU H
METOJbl OpraHU3aly TPAKTUYECKOW JesATeNbHOCTH B cdepax oOueit
KHUOEPHETUKU U POOOTOCTPOCHHUS;

chopMUpOBAaTh HABBIKM COBPEMEHHOTO OPraHU3allMOHHO-PKOHOMUYECKOTO
MBILUICHUSI, OOECHEUMBAIOIIMX COLMAIBHYIO aJalTalli0 K COBPEMEHHBIM
PBIHOYHBIM OTHOIICHUSIM;

BocnurareanHbIe 3a1a4N:

BOCITUTHIBAThH TPAXKIAHCKHE KaueCTBA JINYHOCTH, TATPUOTU3M;

BOCITUTHIBATH JOOPOKEIATEIIbHOE OTHOIIEHUE K OKPY>KAOIIINM;

(dbopmHpoBaTh MOTPEOHOCTh B CAMOOPTraHU3aLMU: aKKYpPAaTHOCTh, TPYAOJ00ue,
OCHOBBI CAMOKOHTPOJISl, CAMOCTOSITENIbHOCTh, YMEHHUE JOBOAUTH HAYATOE JIEJIO
J10 KOHIIA.

PaszBuBarwmmue 3agaum:

pa3BUBATh CUCTEMHOE MBIIIJIEHUE YUalIUXCS;

pa3BUBaTh KOMMYHUKAaTUBHbIE HABBIKH, YMEHHE Pa0OTAaTh B KOMaH/IE;
pa3BuBaTh  YMEHMsS ~ U3JlaraTb ~ MBICIM B YETKOM  JIOTMYECKOM
MOCJIEA0BATENBHOCTH, OTCTAaMBATh  CBOK TOYKY 3pEHHUs, AHAIU3UPOBATH
CUTYallUl0 M CAMOCTOSITEIbHO HAXOJUTh OTBEThl HA BONPOCHI IyTEM
JIOTUYECKUX PACCYKICHUM;

dbopMUpOBaTh yMEHHE TBOPUECKH IMOAXOIUTh K PEIICHUI0 TEXHUYECKOM
3aJ1a4u;

dbopMHpOBaTH YMEHHUE JIOBECTH PEIICHHUE 3a7a4u 10 padoTaroIIe MOJENH;
pa3BUBaTh MEJIKYI0 MOTOPUKY, KOOPJANHALIMH «TJIa3-pyKa»;

pa3BuUBaTh JIOOO3HATENBHOCTh W HMHTEPEC K YCTPOWCTBY TEXHUUYECKHUX
OOBEKTOB, CTPEMJIEHUE Pa300paThCsi B UX KOHCTPYKIIMH U KEJIaHUE BHIMOIHSITD
MOJIETIHN 3TUX 0OBEKTOB.



1.3 COJAEPXKAHUE OBPA3OBATEJIbHOM ITPOT'PAMMBI

YUEBHBIN IIJIAH
1-i rox o0y4enust

Ne HanmenoBanue pa3znenos u teM Obmee B ToMm gucie:
KOJIMICECTBO TEOpPETUYEC | MPAKTUUEC
y4eOHBIX 9acOB Kue Kue
Pa3nen 1 «BBeneHue B po00OTOTEXHUKY» 3 1 2
1.1. BBogHoe 3aHaTHE 1 1 -
1.2 Heranu nero-rexuuk. HaumenoBanwusi, 2 - 2
CHOCOOBI KPETJICHHUS.
Pa3znen 2 «OcHOBBI MOCTPOEHUS KOHCTPYKIIHID) 12 12
2.10 | Coopka Mojeneii ¢ pa3IMYHBIMUA BUIAMU 12 - 12
IPUBOJIOB U Iepesay.
Pa3znen 3 «OcHOBBI IPOrPaMMHUPOBAHUSD) 69 23 46
3.1. | I'paduyeckas cpema mporpaMMHUPOBAHUS. 3 1 2
WuTtepdeiic momp3oBaress.
3.2. | IlonsATHE aNTOPUTM, BUIBI AJITOPUTMOB, 3 1 2
cucTeMa KOMaH 1 UCTIOJHUTEIIO, S3bIKU
IPOTPaMMHUPOBAHHUSL.
3.3. biok "nemxkenne". OCHOBHBIE THIEI 3 1 2
JIBYDKEHUS IBYXMOTOPHOU TEIIEKKH
3.4. | broka "mukn". JIBWKeHHE BIOJIb CTOPOH 3 1 2
MHoOroyrojbHuka. ITapkoBka.
3.5 OxcnepumenT "llepenaTounoe yncio". 3 1 2
[ToBbImaromnias U MOHMWKAOLIAs
nepeaayva.
3.6 bnoku "Oxpan" u "3Byk". Ilpoekt 3 1 2
"IMOIMOHATBHBIN poOOT"
3.7 Y bpTpa3ByKOBOH 1aTYMK PACCTOSHHUS. 3 1 2
[Tpunuun padotsl. brok "Oxunanue".
3.8 IMousTue "TexHUUECKOTO 3aMaHus". 3 1 2
ITpoekt "OxpanHast curHanuzanus"
3.9 | IIpoektsr "Pob6or-npununana”, "Pobor, 3 1 2
HE MaJarlui co croua'.
3.10 | Harumk xacanus. [IpuHumn paGoTsl. 3 1 2
Ob6napyxenue npenarcTBuil. [Ipoext
"poboT ¢ 6Gammepom".
3.11 | AnropuT™m c BeTBiIeHHEM. biok 3 1 2
"BerBnenue".
3.12 | IIpoexTt "PoboT ¢ mpocTermmm 3 1 2
JUCTAaHIIMOHHBIM yIIpaBJIcHUEM"
3.13 | Jlaruynk (mBEeTa)  OCBEIICHHOCTH. 3 1 2
[Tpuniun  paGoTHI. N3mepenune
OCBEIICHHOCTH. Onpenenenne
[[BETA MPETSATCTBHSL.
3.14 | YopaBineHue poOOTOM C TOMOIIBIO 3 1 2
[[BETHBIX MapKepOB.
3.15 | YopaBnenue poOOTOM ¢  TIOMOIIBIO 3 1 2
[[BETHBIX MapKepOB.




3.16 | JIBw>keHME BAOIb JTUHUH 3 1 2
3.17 | JIBwkeHHE BAOIb JTUHUH C IBYMS 3 1 2
JaTINKAMH
3.18 | [lonarue nepemennoii. [loxcuer 3 1 2
MIEPEKPECTKOB.
3.19 | bnok "Maremaruka". [Ipoekt "Pacuer 3 1 2
IPONJEHHOIO PACCTOSIHUS"
3.20 | IIpoekT «CyeTynk HAKATHUS 3 1 2
3.21 | Ilpoekt «CUeTyuk MoceTuTenei» 3 1 2
3.22 | lllunbl naHHBIX. JIBHXKEHHE C 3 1 2
YCKOpPEHUEM.
3.23 | [IBIKeHHE MO CIUPAIIH. 3 1 2
Pa3nen 4 «CnopTuBHasi pOOOTOTEXHHKA» 18 3 15
6.1 0O0630p copeBHOBAaHUH IO POOOTOTEXHUKE 3 3 -
B TEKyIIEM y4eOHOM T'O/Ty
6.2 IToaroToBKa K COPEBHOBAHMSM 15 - 15
Pasnen 8 «IlpoekTHasi 1eSITEILHOCTbY 15 - 15
8.1 | COopka u mporpaMMHUpOBaHUE POOOTOB 15 - 15
110 COOCTBEHHBIM MTPOCKTaM
[IpomexyTouHAasl aTTeCTALMSA 2
IonBenenue UTOroB 1
Hroro 4acos: 120 27 93
YUEBHBIN MJIAH
2-# roj1 o0yyeHust
Ne HanMeHoBaHue pa3ienoB U TEM Obmree B ToM ynce:
KOJIMYECTBO TEOpETUYEC | MPAKTHUYEC
y4eOHBIX YacoB | KHe KHe
1. BBenenue 2 2 -
2. IToBTOpEHHE NPOHACHHOI0 MaTepHaJIa 12 1 11
2.1 | OcHOBBI TOCTPOEHUS] KOHCTPYKIIMH 2 1 1
2.2 | Bungsl Tenexex 1 1
2.3 | biok «JIBmxeHue» 2 - 2
2.4 | broku «BeTBIIeHHE» «LIUKID» 1 - 1
2.5 | PaOora ¢ marunkamu. biox «Kmu mokay 2 - 2
2.6 | JIBmwxkeHue BAOIb JTHHUU 1 - 1
2.7 | CuuTpIBaHUE U PETHCTPAIINS TaHHBIX 2 - 2
2.8 | biok «MaremaTukay, 0J10K 1 - 1
«IlepemenHas»
3 CnopruBHasi po0OTOTEXHUKA 17 4 13
3.1 | O0630p COpeBHOBAHHMIA B TEKYIIIEM 1 1 -
y4eOHOM roJ1y
3.2 PernameHT copeBHOBaHHIA 2 2 -
«COpTUPOBIIUK)»
3.3 COopka 1 IporpaMMHpOBaHue poOoTa 6 - 6

COPTUPOBIINKA




3.4 PernamenT copeBHOBanmit «Tpaekropusi- 1 -
KBECT»

3.5 OCHOBHBIE 2JICMEHTBI TPACKTOPUH: 6 6
CJ1ajieM, OBOPOTHI, MHBEPCHAS JTMHUS

3.6 CopeBHoBaHusl «TpacKkTOpHUsA-KBECT» B 1 1
00beIMHEHUN

4. HuKeHepHbIE MPOEKTHI 37 31

4.1 PoGoToTexHnyeckue cucTeMsl B 1 -
IPOM3BOJICTBE

4.2 Po60ThI-MaHUIy IS TOPBI 6 3)

4.3 Po6oTs! 111 mepemernienus 6 5
(TpaHCIIOPTUPOBKH) TPY30B.

4.4 Po60THI-COPTHPOBIIMKH 6 5

45 PoOor-nogseMHUK 3 3

4.6 [Tpon3BOICTBEHHAS TUHUS 3 3

4.7 becnunoTHbIi aBTOMOOWITH 3 2

4.8 Po6GoMoOmITE CO cringoMeTpoM 3 3

4.9 JleTekTop TpaHCIIOPTHOTO OTOKA 3 3

4.10 | Cucrembl 6€30MaCHOCTH TPAHCTIOPTHOTO 3 2
JIBUKCHHUS

. PoboThI B KOCMOCE 21 18

51 Uctopus uccnenopanuii CoTHEUHOM 1 -
CUCTEMBI

5.2 [Tocenenus na Mapce. Kak ntonu moryt 1 -
BBEDKHTBH B KOCMOCE

53 Po0OoTEI B HcciIeOBaHUM [UIAHET 1 -
CoHEeYHOM CUCTEMBI

5.4 HccnenoBarenbckue NPOEKTHI 11O 18 18
JIOTIOTHUTEITLHOMY KOMILIEKTY
«KocMmuueckne npoekTh»

6 OCHOBBI IPOECKTHOM 1eATEJIbHOCTH 6 -

6.1 Oranel padboThl HaA npoekToM. Co3naHue 1 -
komaubl. [InanupoBanue.

6.2 Pabora ¢ undopmanueit (MHTEpHET, 2 -
paboTa ¢ Karajgoramu, ClipaBOYHOM
JIUTEPaTypoit)

6.3 [IpencraBieHne pe3yabTaTOB IIPOEKTA. 2 -
DKCrepTu3a IesTeIbHOCTH

7. IIpoexTHast 1eATENbHOCTD. 24 24
KouncrpyupoBanue po60oToB 1no
COOCTBEHHBIM NPOCKTAM

8 IIpoMeskyTOUHasI aTTeCTALUSA 2
HToro yacos: 108




YUYEBHBIN ILJIAH
3-ii rox o0yueHus

Ne HanmenoBanue pa3znennos u teM Oomiee B ToMm gucie:
KOJIMYICCTBO TCOPETHUYC | IIPAKTHYCC
y4eOHBIX 4acoB CKue KHE
Pazgen 1 «IloBTOpeHue NpoiiIeHHOro 8 8
MaTepHajIa»
1.1. BBoaHoe 3ausTHE 2 2
1.2 Ympasienue poborom 6e3 odpaTHOU 2 2
cBsi3u Tounble TOBOpPOTHI. Pacuet
noBopoTa 1o popmyie
14 Ympasienue po60oToM ¢ 00paTHON 4 - 4
CBs3b10. JlaTunku
Paznien 2 «OCHOBBI TEOPUM ABTOMATHYECKOTO 16 8 8
ylnpaBJeHHs»
2.1 OcHoBnble oHsATUst TAY 2 1 1
2.2 Peneitnblit perymsatop. [IBuxeHune Boib 2 1 1
JUHHUH C OJTHAM JaTYUKOM
2.3 Peneitnbiii perynstop. [IBuxkenue Buoib 2 1 1
JIMHUY C IBYMS JaTYHKAMH
2.4 [TponopliOHANBHBINA PETYIATOP. 2 1 1
2.5 [IponoprmonanbHO-aUD PepeHInaTbHbBIT 2 1 1
peryasTop
2.6 [TU ] perynsitop 2 1 1
2.7 KybOuueckuii perynsarop 2 1 1
2.8 [TnaBarommii koahHunreHT 2 1 1
Paznen 3 «CnopTtuBHasi po60TOTEXHUKA) 14 2 12
3.1. 0O030p periIaMeHToB U MPaBUIT 2 2 -
COpPEBHOBAHMI B TEKYIIEM Y4eOHOM TOly
3.14 [TonroroBka kK COPEBHOBAaHUSAM 12 - 12
Paznen 4 «IxcnepumeHTsI ¢ miaToi Arduino» 30 30
4.1 3HaKoMCTBO ¢ maToi Arduino. 4 4
[TporpammupoBanue B Scratch
4.2 DKCMEPUMEHTHI CO CBETOAMOIAMU 8 4
4.3 DKCIEPUMEHTHI C JATYMKAMU. 14 14
4.4 OKCHEpPUMEHTBI C CEPBOIIPUBOJIOM 4 4
Paznen 5 «IlpoexkTHas qeSITEILHOCTbY 10 10
PaGoTa Hax KOJIIEKTUBHBIM 10 10
(MHIIMBUyaTbHBIM ITPOEKTOM)
HTorosas arrecranus 2 2
| Mroro uacos: 120 10 110




COIAEPXAHHUE YYEBHOI'O IIVTAHA
1-if roa 00y4enmust

OcHoBHBIE CpencrBa OxugaeMble DopMbI
Ne (popmbI o0y4eHus pe3yJIbTaThI KOHTPOJIA
w/n Tema OcHOBHOe coiep:KaHue paGoThI BOCHIMTAHMIS
Pa3nen 1 «BBegeHue B po0OTOTEXHUKY
1.1 | BoxgHoe 3ansiTHe Beenenue B npeamer. [1nansl Ha rog. becena Kowmmsrotep, Omnpoc
WHCTpyKTaX 110 TEXHUKE O€30I1aCHOCTH. TEJIEBU30D
1.2 | [deranu Jero-TexXHUK. 3HAKOMCTBO C Ha3BaHUSIMU JIETaJICH. becena Koncrpykrop CdopmupoBannsie | Ompoc
HaumenoBanus, CriocoObI KperuIeHus 1eTanei LEGO IIpE/ICTaBICHUS
CIOCOOBI KPETUICHUS. HA3BaHMSIX U
croco0ax KperuieHus
nerajaei
Pa3nen 2 «OcHOBBI NOCTPOEHUS KOHCTPYKIIHII»

2.1 | Coopka mojerneii ¢ COopka MojieNy 110 HHCTPYKIIMH U [Tpaktuueckas | Koncrpykrop PazButue HaBrikoB | KoHTposb
pa3IMYHBIMHU BUJAMU W3YyYEHUE MTPUHIIUIIOB €€ PabOTHI pabota LEGO paboThI ¢ pe3yibTaTa
NIPUBOJIOB | TIepeay. Mindstorms EV 3 | uncTpykuueit cOopku

Pa3nen 3 «OcHOBBI IPOrpaMMHUPOBAHUS
3.1. | I'papuueckas cpena 3HaKOMCTBO C Tpaduueckoil cpemoit [IpakTnueckass | KoHcTpykTop CdopmupoBanHoe PesynbTar
IIPOrpaMMHUPOBAHUS. nporpammupoBanusi LEGO Mindstorms pabota LEGO IIPEJICTAaBICHHUE O IIPAKTUYECK
Uurepdeiic EV3. OcHOBHBIC TAJTUTPBI. Mindstorms EV 3 | rpadudeckoii cpene | oii pabOThI
MOJIb30BaTesl. I[IK ¢ MPOrPaMMHUPOBAHHUS.

YCTaHOBJ'IeHHI)IM
MPOTrPaMMHBIM
obecrieueHneM




IlonsATHE anTOpPUTM, Anropurm. CBolicTBa alNroputma. IIpocmotp [1K. TeneBuzop. | ChopmupoBanHoe VYcrHbii
BU/IBI QJITOPUTMOB, [Tpumeps! u3 xxu3HU. VcnoTHUTEND. BUJICOMaTepHa npeJcTaBieHue 00 orpoc
CUCTEMa KOMaH/ Cucrema xoman ucnonnurento. Kak Mol | j10B. becena OCHOBHBIX
HCIIOJIHUTEITIO, S3BIKH TOBOPHUM C MalIMHAMHU. JIBOMYHBINA KOJI. MOHSTHSIX.
IIPOrpaMMHUPOBAHUS. BbICOKOYPOBHEBBIE SI3BIKU
nporpammupoBanus. O630p. CriocoObl
3allMCH AITOPUTMOB. BIIOK-CXeMBbI
biok "nBuxenue". COopka AByXMOTOPHOM TeNEKKHU. biok [Ipaktnueckas | Konctpykrop CdopmupoBannsie | Pesynbrar
OCHOBHBIE THUIIBI «/IBmxenne». OCHOBHBIE TapAMETPHI paborta LEGO 3HaHUA 0 OJI0Ke IIPAKTUYECK
JIBKEHUS HacTpoiiku. PyneBoe ynpasieHue Mindstorms EV 3 | «/IBmxeHue» 0if paboTHI
JBYXMOTOPHO# TeexKy | MOTOPAMH. HeszaBucumoe ynpasienue I[IK ¢
Motopamiu. bonbioit morop. Cpennuit YCTaHOBJICHHBIM
MOTOD. MPOrpaMMHBIM
obecrieyeHreM
bioka "nuki". OcCHOBHBbIE THIIBI IBHKEHUS pOOOTA. [Ipaktuueckas | Koncrpykrop CdopmupoBanHoe Pesynbrar
JIBr>keHue BIOJIb DKCHEPUMEHT: 3aBUCUMOCTH TUIABHOCTH paborta LEGO MPEJCTABIICHUE O MPAKTUYECK
CTOPOH MMOBOPOTa POOOTa OT pa3HOCTEH Mindstorms EV 3 | cocobax 01 paboThI
MHOT'OYT'OJIbHUKA. CKOPOCTEHW MOTOPOB. JIBUKEHUE BIIOJIb IIK ¢ [IPOrPaMMUPOBAHUS
IlapkoBKa. CTOPOH KBajpaTa. [IBukeHue B10Jb YCTaHOBJIEHHBIM | po0OoTa 06e3
CTOPOH MHOTrOyroyibHuKa. [lapkoBa [IPOrPaMMHBIM 0o0OpaTHOM CBS3HU.
o0ecrieyeHrEM 3akperuieHue
MOHSTHUSA
«McnonmHuTENDY,
«ANTOPUTM» Ha
MPAKTHKE
OKCIIepUMEHT [TonsTHE IEPENATOYHOTO OTHOILIEHUSI. IIpaktnueckass | Koncrpykrop CdopmupoBanHoe Pesynbrar
"[lepenaTounoe yucio". | Coopka penykropa. Pacuer paborta LEGO IPEJICTaBICHUE O PAKTHYECK
[ToBplmaroniast u MepPeIaTOYHOr0 YUCIIA. Mindstorms EV 3 | nepegatounom oii paboThI
MOHIKAIOIas Iepeaya. OTHOIICHUHU.




brnoku "Okpan" n Ilogaem curHaisbl. IIpoexr [Ipaktnueckass | Konctpykrop Pesynbrar
"3Byk". [IpoekT «OMOIMOHAIIbHBIN poboT». pabora LEGO MIPaKTUYECK
"OMOIMOHATLHBIN [IporpamMmmupoBanme Mindstorms EV 3 0if paboTHI
pobort" coOpaHHOI JIBYXMOTOPHOM IIK ¢
TEJICKKHI YCTaHOBIICHHBIM
MPOrPaMMHBIM
obecrieyeHrEM
O0630p naTYNKOB Yero HE XBaTaeT B npoekre | becena. [1K. TeneBuzop. | ChopmupoBanHoe VYerHbii
KOHCTPYKTOpA. «ABTOMAaTU3UPOBAHHAS IBEPHY. [IpocmoTp IpeJICTaBICHHE orpoc.
CriocoObI KpeIIeHHS. YupasiieHue ¢ 00paTHOM CBA3BIO. BUEOMATEPHUA MTOHATHHU
[Tonstue. [Ipumeps! U3 xku3Hu. J[aTynuku | JIOB. «O0patHast CBSI3b»
KoHCTpyKTOpa. O630p.
VY 1bTpa3ByKOBOI VY IbTpa3BYKOBOI TaTYUK PACCTOSHUS. [Ipaktuueckas | Konctpykrop CdopmupoBanHoe Pesynbrar
JTATYUK PACCTOSIHUA. VYerpoiictBo. [Ipunnumn pabotsl. biok paborta LEGO MIPEICTABICHUE O MPAKTUYECK
[Tpunumn padotsl. biaok | «Oxunanuey. OcHOBHbIE Mindstorms EV 3 | npunimnax paboTel | oif paboThI
"Oxunanue". napaMmeTpsl HacTtpoiiku. JlopaboTka IIK ¢ U yCTPOMCTBE
MIPOEKTa «ABTOMaTH3UPOBAaHHAS YCTaHOBJICHHBIM | JaT4YHUKa
TIBEPHY IPOTPaMMHBIM pacCTOSIHHUS.
obecrieyeHreM 3HAKOMCTBO C
0J10KOM
«Oxumanuey
ITonsarue "TexHuueckoro | PopmMynupoBka TeXxHudeckoro 3aianus k| [Ipaktuueckass | Koncrpykrop 3HaKOMCTBO C Pesynbrar
3amanus’. [Ipoekt poekTy «OXpaHHasi CUTHAIU3AIUSY, paborta LEGO MOHSITUEM MPaKTUYECK
"OxpaHHas [TnanupoBanue aesrenbHocTU. PaboTa B Mindstorms EV 3 | Texauueckoro oii paboThI
curHaiamzanus" KoMaHzax. PazpaboTka npoekra IIK ¢ 3a/1aHMUSL.
«OxpaHHast CUTHAIHA3ALIN. YCTQHOBJICHHBIM | 3aKperieHue
[IpencraBnenue npoekra. NpOrpaMMHBIM HaBBIKOB
o0ecrieyeHrEM IpUMEHEHHUs
650Ka

((O)KI/II[aHI/IC» Ha

MIPaKTHKE




IIpoekThl Pazpabotka npoekra «Pobot npununana». | [Ipaktuueckass | Koncrpykrop 3akperniaeHue Pesynbrar
"Pobornpunumnana", pabora LEGO HaBBIKOB MPaKTUYECK
"Po6oT, HEe magaroIuii Mindstorms EV 3 | npuMeHeHus 0if paboTHI
co crona". I[IK ¢ O1oKa

yCTaHOBNEHHBIM | «OkugaHue»  Ha

IPOrpaMMHBIM IPAaKTHKE

obecrieyeHrEM
JlaTuuk KacaHusl. Hatuuk kacanus. [lpunnun padotsl. biaox | [Ipaktuueckas | Koncrpykrop 3HaKOMCTBO C Pesynbrar
[Tpunnun padboThI. «Oxunanuey». Pazpabotka mpoekra «Pobot| pabora LEGO MIPUHITATIOM U MPaKTUYECK
OOHnapyxxeHnue ¢ Gammepom» Mindstorms EV 3 | ycrpoiictBoM 0ii paboTHI
npensatcTBuil. [Ipoekt IIK ¢ JIaTYMKa KacCaHHS.
"pobot ¢ 6amrepom". YCTaHOBJICHHBIM

IPOrpaMMHBIM

obecrieyeHreM
Anroputm ¢ Koncrpykuuss  «BerBnenue». Ilonsrtue| [Ipaktuueckass | Koncrpykrop 3HaKOMCTBO C Pesynbrar
BeTBIeHUEM. biiok QIITOPUTMA C BETBIICHUEM. paborta LEGO 0JI0KOM MPAKTHIECK
«BetBnenuey. COBepIICHCTBOBAHUE IIPOrpaMMbl «PoGOT- Mindstorms EV 3 | «Betsienue» oif paboThI

npuinnana», «Podot ¢ 6ammnepom» ¢ IIK ¢
MIOMOILBIO KOHCTPYKLIUH «BeTBienue» YCTQHOBJICHHBIM

IPOTPaMMHBIM

o0ecrieyeHrEeM
IIpoekt «Pobot ¢ VYupasienue po60TOM ¢ TOMOUIBIO ABYX [Ipaktnueckas | Koncrpykrop 3akperneHue Pesynbrar
IIPOCTENIINM JaTYNKOB KacaHUs pabora LEGO 3HaHU# 0 OyloKe IIPAKTHYECK
JMCTAHIIHOHHBIM Mindstorms EV 3 | «Bersienue» 0if paboTHI
yIIpaBJIEHUEM» IIK c Ha MpaKTHKe

YCTaHOBJICHHBIM

IPOrpaMMHBIM

obecrieyeHneM
Hatuuk (11BeTa) [Mpuanun  paboTHI. N3mepenune [Ipaktnueckas | Koncrpykrop 3HaKOMCTBO C Pesynprar
OCBEILIEHHOCTH. ocBelieHHOcTU. OnpeneneHue 1nBera pabota LEGO HOPUHIUIIOM paboThl | MPAKTHYECK
[TpuHumn paboThL. npensatcTBus. OnpeneneHue LBeTa Mindstorms EV 3 | u yctpoiicTBoM 0if paboThI
W3mepenue MTOBEPXHOCTH. JIBrokeHue 70 IIK c JaTyvKa I1BeTa
OCBEIICHHOCTH. yepHOro. JIBIKEHHE MEXAy IBYMs YCTQHOBJICHHBIM | (OCBEIIEHHOCTH)
Omnpenenenue 1BeTa YEepHBIMHU JTUHUSMU. IPOrPaMMHBIM
MIPETSITCTBHSL. obecrieyeHreM




VYnpasnenue podorom ¢ | [IporpammupoBanue podorta Ha aBmwxkenue | [Ipaktuueckass | Koncrpykrop 3akperniaeHue Pesynbrar
MTOMOIIIIO IIBETHBIX C TIOMOIIBIO IIBETHBIX MapKEPOB pabora LEGO 3HaHUH O OJI0Ke MIPaKTUYECK
MapKepoB. Mindstorms EV 3 | «BerBienue», 0if paboTHI
I[IK ¢ NaTYHUKE I[[BETA HA
YCTQHOBJICHHBIM | TIPAKTUKE
MPOrPaMMHBIM
obecrieyeHrEM
JIBr>KeHME BOb TUHUK | PenelHblii perynarop ABMKEHHs poOoTa IIpaktnueckas | Koncrpykrop 3HAKOMCTBO C Pesynbrar
BIIOJIb IWHUH. [ToHSATHE HacaTBHOTO pabora LEGO peneiHbBIM MIPaKTUYECK
ceporo. [ToHsTHE TOPOrOBOTO 3HAYCHHUS. Mindstorms EV 3 | perymnstopom. ol paboTHI
VY coBepIIEHCTBOBAHHBIN AJITOPUTM I[IK c 3akperuieHue
JBMKEHUS] po0O0Ta BAOJb JIMHUH. YCTQHOBJICHHBIM | HABBIKOB
POrPaMMHBIM IPOrPaMMHUPOBAHUS
obecrieyeHreM Ha MPaKTUKE.
JIBu>keHue BJIONb JIMHUU | AITOPUTM  JBIOKEeHUsT poOoTa Baoab | [Ipaktudeckas | KonctpykTop 3akperieHue Pesynbrar
C IByMsI JaTYNKAMH JTMHAA C JBYMSI JaTyukamu. | pabora LEGO HaBBIKOB PaKTUYECK
[Ipeumyriectna. [Tporpammuas Mindstorms EV 3 | nporpaMMupoBaHusi | Oii paboThI
peanusanus. JBuxeHue
BJIOJIb TIMHUM — 0a30Bas 3ajada Juist podoTa IIK ¢ Ha [IPAaKTHUKE.
B poboToTexHuke. [Ipumepsl U3 peabHOM YCTQHOBJICHHBIM
KHU3HH. IPOTPaMMHBIM
o0ecrieyeHreM
[Tonsatue mepemenHoi. | IlepemeHHas — ydacTOK mamsTH JUist IIpaktuueckast | Konctpykrop 3HaKOMCTBO C Pesynbrar
[TosicueT mepekpecTKOB. | XPaHEHUS NaHHbIX. THIBI JaHHBIX. paborta LEGO MTOHATHEM MPAKTUYECK
OOnbsBiEHNE IIEPEMEHHBIX. IuHel Mindstorms EV 3 | nepeMeHHOI1. oii paboThI
JaHHBIX. IIK ¢

AJITOPUTM MOZCYETA IEPEKPECTKOB.
[Iporpammuast peanu3zanus.

YCTaHOBJICHHBIM
[IPOrPaMMHBIM
obecrieueHrueM




biox «MaTtemartuka. biox  «Maremarukay. Hactpoiika. | IIpaktuueckas | Konctpykrop 3HAKOMCTBO C Pesynbrar
[Tpoekt «Pacuer [IpakTrueckas peanusamus Tojacuyera | paboTa LEGO 0JIOKOM MIPaKTUYECK
MPOMJIEHHOTO MPOMJIEHHOTO paccTostHusA B Mindstorms EV 3 | «MatemaTtuka 0if paboTHI
paccTOSIHUS» cantumerpax. JlIMHAa  OKPY)XHOCTH. IIK c JUIs  BBIIOJIHEHUS
BbIBOJ nMaHHBIX Ha SKpaH B pEXHUME YCTQHOBJICHHBIM | pacueToB B
«IIPOBOJIHOM» IPOrpaMMHBIM porpaMMe.
obecrieyeHrEM
IIpoekt «CueTunk IIpakTrueckas peanusanus IpoeKTa IIpaktnueckas | Koncrpykrop 3akpernaeHue Ha | Pesynbrar
Ha)KaTHsD» «CyeTtunk Haxkatus». Pabora c pabora LEGO MPaKTUKE 3HAHUU O | MPaKTHYECK
NepeMEHHBIMH, OJI0KOM «MaTeMaTHKa Mindstorms EV 3 | nepemeHHbIX, 0ii paboTHI
I[IK ¢ O10Ke
YCTaHOBJICHHBIM | «MaremaTuka»
IPOrpaMMHBIM
obecrieyeHreM
ITpoekT «CueTunk CamocrosrenbHas pabota. @opmynuposka | [Ipaktuueckas | Koncrpykrop 3akperuieHue Ha Pesynbrar
IIOCETUTENECH» TEXHUYECKOro 3ananus. [lmannpoBanue pabora LEGO IIPAKTHUKE 3HAHUW U | IPAKTUYECK
JeSITeIbHOCTH. BBIOOp 1aTUYNKOB. Mindstorms EV 3 | ymenwuid. 0if paboThI
KonctpynpoBanue. Anroputm. I[IK ¢
[IporpammHas peanu3anus. YCTQHOBJICHHBIM
IPOTPaMMHBIM
o0ecrieyeHrEeM
HIuHbBI TaHHBIX. [Tonsarue yckopenus. J{BuxkeHue ¢ [Ipaktuueckast | Konctpykrop 3HaKOMCTBO C Pesynbrar
JIBrxeHue ¢ yckopenueM. IIpsamonnneiitnoe pabora LEGO MOHATUEM IIPaKTHYECK
YCKOPEHHUEM. paBHOYCKOpEHHOE BWKeHue. [Ipumeps! u3 Mindstorms EV 3 | nBuxenus ¢ oii paboThI
xu3Hu. [lunsl nansbx. [poekt pobora, IIK ¢ YCKOpPEHHEM.
JBIIKYILETOCS CO CKOPOCTbIO, 3aBUCAIIECH YCTAHOBJICHHBIM
OT BHEIIHUX YCJIOBUI. AJITOPUTM. IPOTPaMMHBIM
[TporpammHuas peanu3zanusi. obecrneueHuem
JIBr>keHuUe 10 criupainu. | ApXuMeIoBa ciupaib. IIpaktnueckas | Konctpykrop 3akperieHue Ha Pesynbrar
[IporpammupoBanue po6oTa Ha JABMKEHUE | paboTa LEGO NPAKTUKE 3HAHUI U | IPAKTUYECK
0 CIUpaNA Mindstorms EV 3 | ymenwii. 0if paboTHI

IIK ¢

YCTaHOBJ'I CHHBIM
POrPaMMHBIM
o0ecrieueHneM




[Tpoekt «Cucrema [TporpamMmmupoBanue: canxkenue ckopoctu | [Ipaktudeckass | Koncrpykrop 3akperieHue Ha Pesynbrar
«I"a3-Topmo3z» 110 HAKATHIO KHOIIKH, YBEJTUUCHUE pabora LEGO MPAKTUKE 3HAHUW U | MPAKTHYECK
CKOPOCTH I10 HAKATHIO KHOIIKH. Mindstorms EV 3 | ymenwuii. 0if paboTHI
AJroputm. IIK ¢
[IporpamMmHuas peanu3zanusi. YCTaHOBJICHHBIM
MPOrPaMMHBIM
obecrieyeHrEeM
Pazjnen 6 «CnnopruBHasi poOOTOTEXHHKE)
0O0630p copeBHOBaHMIT 0O0630p copeBHOBaHUII IO poOoTOTEXHUKE B | [IpocMmoTp Kommsiotep, 3HAKOMCTBO C Omnpoc
110 poOOTOTEXHHUKE B TekymieMm yaeoHoM roay. [Ipocmotp BUJICOMaTepua | TeNEBU30P, BXOJ | MpaBUIIaMU
TEKYIIeM Y9eOHOM roJly | BHJIEOMATepHAIOB COpeBHOBaHUM | JI0B. becena. B ceThb IHTEpHET | COPEBHOBaHHMI1
MPOIILJIBIX CE30HOB. PoGodect B
TEKyIIEeM yueOHOM
roaxy
[ToaroroBka k 0O030p periamMeHTa. [Ipocmotp Kommsrotep, 3HaKOMCTBO C Pesynbrar
COpPEBHOBAHUSIM [Toxcuer 6aymos. llITpadHbie OaILIbI. BUJICOMaTepHua | TENEBU30D, BXOA | PETIAMEHTOM MPAKTUYECKON
ITocranoBka 3agaun. Coopka poboTa. noB. becena. B ceTb MHTepHeT | «IllopT-Tpex» paboThI
KoHCTpyKuu. KoHCTpyHnpoBaHue. Konctpykrop
[IporpaMMupoBaHHue. LEGO
Mindstorms EV 3
I[IK ¢
YCTaHOBJICHHBIM
IPOrPaMMHBIM
obecreyeHrneM.
[Tone nust
OpraHu3aIluu
COPEBHOBAHUM.
[Tonuron (ctomn).
Pa3nen 8 «IIpoexkTHasi AeATEJBLHOCTD)
Coopxka u Co6opxka u mporpammupoBanue poo6otoB 1mo | [IpoexTHas KonctpykTop PazButue 3ammTa
pOrpaMMHUPOBaHUE COOCTBEHHBIM MTPOCKTAM nestenbHocTh | LEGO TBOPUYECKOTO MPOEKTa
poOOTOB 110 Mindstorms EV 3 | MbiuieHus..




COOCTBEHHBIM MTPOCKTAM K c PazButne
YCTaHOBJICHHBIM | KOMMYHUKATHBHBIX
IIPOrpaMMHBIM HAaBBIKOB, YMEHHS
obecrieueHueM. paboTtatb B
Kommbrorep, KOMaHJE, HAaBBIKOB
BXO/Jl B CETh IIPOEKTHON
HNutepHer NEeATEIIbHOCTH,
YMEHHUS
IUIAHUPOBATb,
CTaBUThb LIEIHU U
3a/1a4y,
IIpome:xyTouHas1 aTTEeCTALMA 3ammTa npoexra
IToaBenenue uroros
COAEPKXAHUE YYEBHOI'O IIVTAHA
2-ii ro1 o0yueHust
OcHoBHBIE CpencrBa O:xupnaembie ®opmbl
Ne (¢hopmbI o0y4yeHus u pe3yJIbTaThl KOHTPOJIS
w/n Tema OcHoBHOE coaepxaHue patoThI BOCHUTAHMUS
Pa3nea 1. [loBTOpeHne NpoiiiecHHOr0 MaTeprasa
brok «/IBrmxeHue» brok nemxkenne. Hacrpoiika napamerpoB. | [Ipaktuueckas | KoHcTpykTop IToBTOpenune Pesynprar
OCHOBHBIE THUIIBI ABH)KEHUS. pabota LEGO IIPONJIEHHOT O IIPaKTUYECK
[TporpaMMupoBaHHE MO COOCTBEHHOMY Mindstorms EV 3 | matepuaina ol paboTHI

3aMBICITY.

IIK ¢
YCTaHOB.]'IeHHBIM
MPOrPaMMHBIM
oOecrieueHreM




biioku «OmnepaTopb» biokun «Oxunanue», «BeTBaeHue», [Ipaktnueckass | KoncTtpykTop [ToBTOpEHME PesynbTar
«uxm». Hacrtpoiika napaMeTpos. pabota LEGO IIPOHJIEHHOT O IIPaKTUYECK
[IporpammupoBanue o Mindstorms EV 3 | matepuaina ol paboTHI
COOCTBEHHOMY 3aMBICITTY. I[IK c
YCTaHOBJICHHBIM
MPOrPaMMHBIM
obecrnieueHreM
Pa6ora ¢ pmarumkamu. | Jlatuuku EV 3. binok «Oxumganue». [IpakTuueckas | Konctpykrop [ToBTOpEeHUE PesynbTar
Bbrok «Oxunanue» KoHcTpyupoBanue u nmporpaMmupoBaHue | pabora LEGO MIPONJICHHOTO MIPAKTUIECK
110 COOCTBEHHOMY 3aMBICITY. Mindstorms EV 3 | matepuana ol paboTHI
[IK ¢
YCTaHOBJICHHBIM
IPOrPaMMHBIM
obecrnieueHreM
JBr>xeHnue Boab TuHUK | Peneinblii perynsarop. JBukeHue BIOJIb [IpakTnueckas | Konctpykrop [ToBTOpEHME PesynbTar
JUHHUH C OJTHUM, ABYMS JaTUUKAMH. pabora LEGO PO ICHHOTO MPaKTHYECK
Y coBepiIeHCTBOBAaHHBIN aJTOPUTM Mindstorms EV 3 | matepuana ol paboTHI
JBUKEHUS BAOJb TUHUH. [IBUKEeHHE BIIOIb I[IK ¢
CTCHBI C IATYMKOM PACCTOSHUS. YCTaHOBJICHHBIM
IIporpammHuas peanu3zanusi. 11pOrpaMMHBIM
o0ecrnieueHneM
CuuTsiBaHME U CuuThIBaHNE U BBIBOJ] IaHHBIX Ha 3KpaH. [Tpaktuueckast | Koncrpykrop [ToBTOpeHwue Pesynbrar
perucTparus 1aHHbIX pabota LEGO MIPOHJICHHOT O MPaKTUYECK
Mindstorms EV 3 | marepuana ol paboTEI

IIK ¢
YCTaHOBJICHHBIM

MPOTrPaMMHBIM
obecrieueHneM




biok «MaremaTukay, | biok «MaTtematukay, OJI0K ITpaktnueckast | Koncrpykrop IToBTOpeHune Pesynprar
osok «Ilepemennas» «IlepemenHas». [IporpammupoBanue | pabota LEGO MIPOMICHHOTO MPaKTHYECK
poboTa 1Mo COOCTBEHHOMY 3aMBICITY. Mindstorms EV 3 | matepuaia ol paboThI
[IK ¢
YCTaHOBJICHHBIM
IPOrpaMMHBIM
obecrieyeHnemM
Pa3nen 2. CnopTuBHasi po00TOTEXHUKA
O630p copeBHoBanuit B| O030p copeBHOBaHUM Mo poboTtorexHuke | [Ipocmotp Kowmmsrotep, 3HAKOMCTBO C Ompoc
TeKyIlleM yueOHOM roy | B TekymeMm YydyeOHoMm roay. Crapmias | BUgeoMmarepua | TEIeBH30p, BXOJ | IpaBHIaMU
BO3pacTHas KaTeropus. [Ipocmotp | noB. becena. B ceTb IHTEpHET | COPEBHOBAHUI
BUJICOMATEPHATIOB COpPEBHOBaHUI Po6odect B
MPOILIBIX CE30HOB. TEKyIeM y4eOHOM
roay
Pernament 00630p pernamenta «COPTUPOBIIHK [Tpocmotp Kowmmsrotep, 3HAKOMCTBO C Omnpoc
COPEBHOBAHUI [Moncuer 6amnos. Tpadubie 6amb. BHJIEOMATEPHA | TEIEBU30D, BXOJ | PETJIaMEHTOM
«COpTI/IpOBI_uI/IK» IlocTanoBka 3aJa4ui. B1,16()p TAaKTHUKHU. JIOB. Becena. B CCTh I/IHTepHeT «COpTI/IpOBH_[I/IK»
C6opxka u Co6opka pobota. JIpmwxkenue Baojib nunuu. | [Ipaktuyeckas | Koncrpykrop Pa3Butne Pesynbrar
IpOTpaMMHUPOBaHHE [IponoprmonansHeii perynsrop. [lonstue | pabora LEGO MOTHBAIIH K MPAaKTUYECK
poboTa COPTUPOBINMKA | OMIMOKU M YIIPABIISAIOLIETO BO3ACHCTBUSI. Mindstorms EV 3 | oOyuenuto ol paboThI
[TonOop kordppunuenta. [loacuer [IK ¢
nepekpectkoB. KoHcTpyrpoBanue YCTAHOBJICHHBIM
MaHHMITYJISITOPA JUIs 3aXBaTa OaHOK. MPOrpaMMHBIM
o0ecreyeHueM.
[Tone nns
OpraHu3aIu
COPEBHOBAHUM.
[Tonuron (cto).
Pernament O0630p pernamenta «TpaexTopus-ksect» | [Ipocmotp KommnsroTep, 3HaKOMCTBO C Omnpoc
COpEBHOBaHUI [Toncuer 6annos. llltpadHbie Ganbl. BUJICOMAaTepHa | TEIEBU30p, BXOJ | PErJIaMEHTOM
«TpaekTopusi-KBeCT» I[TocTaHOBKA 3aaun. BBIOOp TAKTHKH. noB. becena. B ceTb HTepHeT | «TpaeKkTopusKBeCT»
OCHOBHBIE 3JIEMEHTBI OCHOBHBIE 2JIEMEHTHI TPAEKTOPHUH. [Tpaktuyeckas | Koncrpykrop PazBurtue Pesynbrar




TPAcKTOPHUU: CIIAJIEM, AnroputM. IIporpammuas peanuzanusi. pabota LEGO MOTHBALMH K IIPaKTUYECK
MTOBOPOTHI, HHBEPCHAS Mindstorms EV 3 | o0yuenuto ol paboTHI
JINHUA [IK ¢
YCTaHOBJICHHBIM
MPOrPaMMHBIM
o0ecreyeHneM.
[Tone nns
OpraHu3aIu
COPEBHOBAHUH.
[Tonuron (cto).
CopeBHOBaHUS B Opranu3zaius COpeBHOBaHUI B CopeBnoBanusi | Konctpykrop Pa3Butne Pesynbrar
00BeIMHCHUN 00BeIMHCHUN LEGO MOTHBAIIHH K COpPEBHOBaH
Mindstorms EV 3 | o6y4enuro. uit
[IK ¢ BrisiBnenne
YCTaHOBJICHHBIM | CHJIBHBIX KOMaH]
IPOrPaMMHBIM
o0ecreyeHneM.
[Tone nns
OpraHu3aIu
COPEBHOBAHUM.
[Tonuron (cto).
Pa3nesn 3. MH:KeHepHbIE MPOEKTHI
PoGoToTexuuueckue [TonsaTre poOOTOTEXHUYECKUX CUCTEM. [Tpocmotp [IK, TeneBusop, CdopmupoBanHoe Ompoc
CHUCTEMBI B I'OCT P UCO 8373—2014 BHJIEOMATEpHa | BUAECOMATEPUAIIbl | IPEACTABICHHUE O
IIPOU3BOJICTBE (HanmonaneHelii crannapt Poccuniickoi noB. becena. , BBIXOJ] B CETh IIPOMBIIITIEHHBIX
denepanum. PoboTsr u HNurepuer poboTtax
poOoToTexHUUecKHe ycTpoiicTBa). PoOOTHI
B mnpowusBojcTtBe. O0630p. Ilpumepsr u3
peanbHOM ku3HU. [loHATHE «MOaynBHOE
IPOM3BOJICTBOY»
Po6otei-Manunynstopsr | [lonsrue poGora-manunynsropa. | [Ipaktuueckas | Konctpykrop CcdopmupoBanHoe Pesynbrar
Crenenr cBoOoawl. KoncTpympoBanue | pabora LEGO MTOHSTHE O MPaKTHUYECK
pobota ¢ JIByMs, TpeMsi  CTEHEHSIMHU Mindstorms EV 3 | manumynstopax, ol paboThI

cB0O0OIBI (TT0 COOCTBEHHOMY 3aMBICTY, C
HCTIOJIb30BaHUEM JIOTIOTHUTENBHBIX

IIK ¢
YCTaHOBJICHHBIM

CTEIEeHU CBOOOIBI.
Pa3ButHe HaBLIKOB




3aganuil «HKeHepHBIE TPOEKTHD ) IPOrpaMMHBIM KOHCTPYHPOBAHUS U
[IporpammupoBanue ¢ 00paTHON CBS3BIO. obecrieueHueM, MPOrPAMMHUPOBAHHUSL.
[TponopLiOHANBHBIN PETYIATOP. JIOTIOTHUTEJIbHBIE
CuuThIBaHHE U PETUCTPAIUS TAHHBIX C 3a/1aHus
JATYUKOB. «HxeHepHble
npoekTb». 11K,
TEJIEBU30D,
BHJIEOMaTepHaIbI
, BBIXOJ] B CE€Th
HNutepHer
Po6oTsr muist [TpoMmbinieHHBIE POOOTHI IS [Tpaktuueckast | Koncrpykrop Pa3Butne HaBbikOB | Pesynbrar
MepEMEILCHUS NepeMeNIeHHs, TPAHCTIOPTUPOBKHU TPY30B. | pabora LEGO KOHCTPYUPOBAHUS U | PAKTUYECK
(TpaHCIIOPTHPOBKH) ABTOMAaTH3UPOBaHHBIN cKia. [Tpumepsl Mindstorms EV 3 | mporpammupoBanust | oit paboThl
IPy30B. U3 peanbHOM xu3HU. KoHCTpynpoBanue I[IK c

pobota (110 cOOCTBEHHOMY 3aMBbICITy, C
UCTIOJI30BAaHUEM JIOTIOJTHUTEIBHBIX

3aganuil «/HKEHEepHBIE TPOEKTHD )

YCTaHOBJICHHBIM
POrpaMMHBIM
obecreyeHneM,
JOTIOJTHUTEIbHBIC
3a/1aHUs
«HxeHepHbIe
npoekThy. 11K,
TEJIEeBU30P,
BUJIEOMATEPHUAIIBI
, BBIXOJI B CE€Th
HNurepHer




Po6otei-coptupoBmukn | Koneiiepsl. 0630p [Ipaktnueckass | KoncTtpykTop PazButue HaBpikOB | Pe3ynbTar
poOOTOBCOPTUPOBIIMKOB. [Ipumepsr u3 pabota LEGO KOHCTPYMPOBAHUS U | IPAKTHUECK
peanpHOM >ku3HU. KoHCTpynpoBaHue Mindstorms EV 3 | mporpammupoBanus | oit paboThl
pobota (Mo cOOCTBEHHOMY 3aMEBICITy, C I[IK c
UCTIOJIb30BAHUEM JIOTIOJTHUTEIBHBIX YCTaHOBJICHHBIM
3aganuil «HKEeHepHBIE TPOEKTHD ) HporpaMMHbIM

o0ecrnieueHueM,
JIOTIOJTHUTEIbHbIE
3a/1aHus
«Hx)eHepHbIe
npoekTb». 11K,
TEJEBU30D,
BUIEOMATEPUAITBI
, BBIXOJ] B CE€Th
HNutepHer

PoboT-nogbemMHnk 00630p poboroB-nogbemunkoB. [Ipumepsr | [Ipaktuueckass | Koncrpykrop Pa3Butne HaBbikOB | PesynbTar
u3 peanbHOW >xu3HU. KoHcTpyupoBanue | pabota LEGO KOHCTPYMPOBAHUS U | IPAKTUYECK
poboTta (10 COOCTBEHHOMY 3aMbICly, C Mindstorms EV 3 | mporpammupoBanust | oif paboThI

MCIIOJIb30BAaHUEM JIOIIOJHUTENBHBIX
3ananuil «VHXKeHepHbIe TPOEKTHI» )

I[IK ¢
YCTaHOBJICHHBIM
MPOTPaMMHBIM
obecrnieucHUEM,
JIOTIOJTHUTEIbHBIE
3a7aHus
«Hx)eHepHbIe
npoekTh». 1K,
TEJIEBU30DP,
BHUEOMaTEPHUAIIbI
, BBIXOJI B CETh
HNurtepHer




IIpousBoacTBeHHAst O6benunenue [IPOEKTOB. Coznanue | [Ipaktnueckas | KonctpykTop Passurne HaBblkOB | Pesynbrar
JIUHUS MIPOU3BOJICTBEHHON JIMHHH. pabora LEGO KOHCTPYMPOBAHUS U | TPAKTHYECK
Mindstorms EV 3 | nporpammupoBanusi, | oif paboTh
IIK ¢ BBIOOpA
YCTAHOBJICHHBIM | LIEJIECO00pa3HBIX
pOrpaMMHBIM CpeACTB JJis
o0ecrieyeHueM, peneHus
JIONIOJIHUTENbHBIE | TOCTABICHHOM
3aJaHus 3a7auu
«nx)eHepHble
TIPOCKTHDY.
becnimiotHebri [ToHsiTHE OECTMIIOTHOTO TPAHCIIOPTHOTO [Tpocmotp [IK, TeneBusop, CdhopmupoBanHoe Ompoc
aBTOMOOMIIb cpeactBa. PazpaboTku Beaymux BUjieOMaTepua | BUAEOMATEpUaNbl | IPEACTABICHUE O
aBTOIPOU3BOIUTENICH MHpa B 0071acTH noB. becena. , BBIXOJI B CETh pa3paboTKax B
CO3/1aHus OECIMIOTHOTO aBTOMOOHIIS. WntepHer obusacTu
becniunotHeli aBToMo0mins Google. 0eCHMIOTHBIX
OreuecTBeHHbIE pa3zpaboTku. Manoe aBTOMOOWIICH,
MHHOBaIMOHHOE npeanpustue. [Ipumeps NEepCHEeKTHBAaX
u3 xm3HU. Mcropum ycrexa. pas3BuTHsI, BEIOOpa
1eJ1eCO00pa3HbIX
CpeACTB ISt
peLeHus
ITOCTaBJIEHHOMN
3a7jauu
Po6omobuns co KoncrpyupoBanue pobomobduss ¢ [Tpaktnueckast | Koncrpykrop Pa3Butne HaBbikOB | Pesynbrar
CIUJOMETPOM pyneBbIM ynpasieHueM. OcoOeHHOCTH pabota LEGO KOHCTPYMPOBAHUSA U | IPAKTUYECK
IPOrpaMMHUPOBaHUS PoOOTa HA JIBUKEHUE. Mindstorms EV 3 | nporpamMupoBanusi | ol pabOThI

I[I/ICTaHI_II/IOHHOC YIipaBJICHHUC. Pacuer
CKOPOCTH C BEIBOJIOM Ha SKpaH.

IIK ¢
YCTaHOB.]'IeHHBIM
MPOrPaMMHBIM
oOecrieueHuEM.




JerekTop ['nOkue (ananTUBHBIE) CUCTEMBI IIpaktnueckas | KoHcTpykTop Pazputue HaBpikOB | Pe3ynbTar
TPAHCIOPTHOIO IIOTOKA | YIIPABJIECHHS TPAHCIIOPTHBIM ITOTOKOM. pabota LEGO KOHCTPYMPOBAHUS U | MIPAKTHUUECK
[Tpumepsl U3 peaabHOM KU3HU. Mindstorms EV 3 | mporpammupoBanus, | oit paboThl
KonctpynpoBanue u nporpaMMupoOBaHue IIK c BbIOOpa
JETeKTOpa TPAaHCIOPTHOTO MOTOKa. Pacuer YCTaHOBJICHHBIM | II€JIECO00Pa3HBIX
CpeIHEN CKOPOCTH B ITIOTOKE, PACUET MPOrPaMMHBIM CPEICTB st
KOJIMUECTBA aBTOMOOUIIEH 32 €IUHULLY o0ecrie4eHneM. pelieHus
BpeMeHU. O0beIMHEHUE TTPOEKTOB. IMOCTaBJICHHOM
3a/1auu
Cucremsl 6e3onacHocta | O030p COBPEMEHHBIX cucreMm | IIpaktnueckas | KonctpykTop Pa3Butue HaBbikOB | PesynbTar
TPAHCIIOPTHOTO 0e30MacHOCTH aBTomoOmia. CucreMsl | paborta LEGO KOHCTPYHPOBAHUS U | MIPAKTUYECK
JIBYKEHUS 0€30MaCHOCTH B OYAyIIEM. Bri6op Mindstorms EV 3 | mporpammupoBanus, | oit paboTh
3a/1a4u. I[IK c BbIOOpA
Peanu3aiys 3a1aumn. YCTaHOBJICHHBIM | II€JIECOO00PA3HBIX
IPOrPaMMHBIM CPEICTB AJst
obecreueHueM. perieHus
MIOCTaBJIECHHOMN
3a/1a4uu
Pa3nea S. Po6oTsl B KOCMOCE
Ucropus uccnenosanuit | Ucropust wuccnenoannii  ConHEUHOU [Tpocmotp [IK, TeneBusop, CdopmupoBanHoe Ompoc
CoHeYHOM CUCTEMBI cuctembl. HMcropus  KOCMOHABTHKH. BUJICOMATEpHa | BHJIEOMATEpPUANIBI | IpeJCTaBiIeHue 00
C.IL Kopounes. JlocTrxxenus n0B. becena. , BBIXOJI B CETh HUCTOPUH OCBOCHHUS
OTEUYECTBEHHOU KOCMOHABTHKH. , WNuTepuer KOCcMOca, 0
KpaTKuii 0030p. JIOCTHYKCHUSIX
CoBmectHbie ipoekThl (MKC). OTEYECTBEHHOM
[TepcniekTuBbl ocBoeHUst COTHEUHOM KOCMOHAaBTUKH
CHUCTEMBI.
PoGoTts B Po6oTsl B KOCMOCe, KpaTKuid 0030p. [Ipocmotp [IK, TeneBuzop, CdopmupoBanHoe Omnpoc
MCCJIEJOBAaHUH TIJIAaHET Mapc. OO030p  HPUPOJIHBIX YCIOBUH. BUJIEOMaTepHa | BUJIeOMAaTEepHalIbl | IPEICTaBICHUE O
ConHe4yHoM cucTeMbl Ucropus ocBoenust Mapca (kocmuueckue | 1oB. becena. , BBIXOJ] B CE€Th TIPUPOTHBIX
30H/IbI, CITYTHUKH, MapCOXO/bI), 00JIaCTH WuTepuer YCIIOBUSX, HCTOPUHT
HCCIIEIOBAHU M. HCCIIEIOBAHU I

Mapca




[Tocenenus Ha Mapce. IIepcnextuBbl ocBOeHU Mapca. Mapc — [TIpocmotp [IK, TeneBusop, CdopmupoBanHoe Ompoc
Kak monu moryr OJIMH U3 IIEPBBIX NIPETCHICHTOB HA BHJICOMATEpHa | BUJIEOMATEPHAIIbl | IIPEICTABJICHUE O
BBDKUTBH B KOCMOCE co3naHue konoHuu. [Iporpammsl ocBoenust | 1oB. becena. , BBIXOJ] B CETh MIEPCIIEKTUBAX
Mapca HallMOHaIbHBIX KOCMHYECKUX WHTepHer. ocsoeHust Mapca
areHTCTB BEYyILUX JEp’KaB MUpA. [IpocmoTp
oduIHaTBLHBIX
CalTOB
Pockocmoc,
NASA, CNSA
HccnenoBarensckue KoHcTpynpoBanue u nporpaMMHpOBaHKE ITpaktnueckas | Koncrpykrop Pa3sButue HaBbikOB | Pesynbrar
IIPOEKTHI 110 pOOOTOB 1Sl BHIIIOJIHEHUSI MUCCHI K paborta. LEGO KOHCTPYMPOBAHHUS U | BBIIIOJIHEHU
JOTIOTHUTEIIbHOMY JOTIOJIHUTEIIbHBIM 3aJaHUSAM Mindstorms EV 3 | nporpamMmupoBanusi, | st MECCHU.
KOMIUIEKTY «Kocmuueckue npoektol». Pabota B I[IK c BbIOOpa
«Kocmuueckue KOMaH/1ax. YCTAQHOBJICHHBIM | L1€JIeCO00pa3HbIX PeiiTunr
IIPOEKTHI» IPOrpaMMHBIM CPEICTB AJIst JIOCTHKEHH
o0ecreyeHueM. peleHus 1 KoMan1
[IOCTaBJIEHHOU
3a/1a4u
Pa3zgen 6. TpexmepHoe MoIe TMPOBAHUE
Penakrop Tinkercad nnst | M3yuenue penaxrtopa Tinkercad st IIpaxtnueckas | IIK ¢ dopMupoBaHue Pesynprar
IIPOEKTUPOBAHHUS IIPOEKTUPOBAHUS ITPOCTHIX MOJENEH IS pabora. YCTaHOBJICHHBIM | HaBBIKOB IIPAKTUYECK
IIPOCTBIX MOJENEN 3D nevaru. IIpoexTupoBaHue neraneu IPOrpaMMHBIM TPEXMEPHOTO ol paboThI
JIETO-TEXHUK. o0ecrnieueHreM MOJIETTUPOBAHUS
Pazgean 7. OCHOBBI POEKTHOM AeSAITEJIbHOCTH
Oransl paboThl Hall [Tonstue mnpoekta. Otambl pabotel Haj | Co3naHue 1K, Tenesusop, Pa3Butne HaBbiKOB | Onpoc
IIPOEKTOM. MIPOEKTOM. O6o3HaueHne MpoOIEeMbl. | MOJEIBbHOMN BUJIEOMATEpHalIbl | IIeJIeTIOJIaraHusl,
ITnaHupoBaHue. [TocranoBka LEH " 3a1a4. | CUTYyallUH. , BBIXOJ] B CETh IUTAHUPOBAHUS
[InanupoBaHue NEATEIBHOCTH TpeHunr HNutepHer JIEeATENIbHOCTU




Pabora ¢ undopmarnueii | besonacnas padora B cetu MuTepHer. becena. 1K, TeneBusop, PasButne HaBBIKOB Omnpoc
[Touck nndopmaruu B cetu HTEpHET, [IpakTuyeckast | BUIeomarepHalibl | oucka u 00paboTKu
pabota ¢ Opay3epamu, MOUCKOBBIC pabota , BBIXOJI B CE€Th uH(popManun
3anpocbl. CalThl, KOTOPHIM HE CTOUT Hutepner.
JoBepsITh. JlocTOBEpHOCTH HHPOPMALIUH.
Pabora co cripaBouHOM IUTEPATYpPOH.
Kak paborars BmecTe [IpaBuna paboTsl B KOMaHAE. YMEHHE Hrposas IIK, TeneBusop, Pa3Butne HaBbikOB | Onpoc
JIOTOBAPUBATHCS - 3aJIOT ycIexa. CUTyanus BUJIEOMaTepuaibl | pabOThl B KOMaH/Ie
, BBIXOJ] B CETh
HNutepuer
[IpencraBnenue Odopmnenne Texanueckoit fokymentanuu. | [Ipaktuyeckas | [1IK ¢ PasButue HaBbikOoB | Pe3ynbrarhl
Pe3yJIbTaTOB MPOEKTA. [IporpamMmMHbIe cpeacTBa Juisl Mpe3eHTauuu | pabora YCTaHOBJIEHHBIM | IPEJCTABIICHUS MIPaKTUYECK
DKkcnepTusa pEe3ynbTaTOB MPOEKTA. POrpaMMHBIM MIPOEKTa oii paboThI
JeSTEIbHOCTH o0ecrnieueHneM
Pasznea 8. [IpoekTHasi 1esiTeJIbHOCTD
Pabora Han Pabora Hax MHIMBUAYAIBHBIM [IpakTnueckas | IIK ¢
WHIUBUTyaJIbHBIM (KOJUIIEKTUBHBIM) IPOEKTOM pabota YCTaHOBJIEHHBIM
(KOJIIIEKTUBHBIM) POrpaMMHBIM
MIPOCKTOM obecrieueHreM




COLEPKXAHHUE YYEBHOI'O IIVTAHA

3-ii rox 00yueHusn

OcHoBHBIE CpencrBa o0yueHus u O:xupaemble DopMbI
Ne (hopmbI BOCIIMTAHUS pe3yJabTaThl KOHTPOJIs
Tema OcHOBHoOe cojlep:KaHHe
n/n padoThI
Paznen 1«IloBTOpeHne NpoiileHHOr0 MaTepuaIa»
BBogHoe 3ansTue Conepxanue Kypca. [IpaBuna | Oecena [Ipe3enTanus, -
1.1. TeXHUKU Oe3omacHocTH. IlmaHbl Ha MOKa3
y4eOHBIN TOJT BHUIeO(DUIIEMA
VYpasnenue podboToM [Tonsitue obpartHoM cBs3u. | [Ipaktuueckas | HaGop LEGO| I[ToBTopenwue TEeKYIIUH
0e3 o0paTHOil cBS3U OcHoBHBIC THIIA IBWKEHHUS poboTa. | paboTa Mindstorms  EV  3;| npoiiaeHHoro KOHTpPOJIb —
1.2, bnox «/IBmxenue» HOyTOYK, [1K ¢ Marepuaia pe3yabTar
YCTQHOBJICHHBIM IPaKTUKyMa
IPOTPaMMHBIM
obecrieyeHreM
TouHbIE TOBOPOTHI. OcHoBHble THNBI I0BOpOTOB. Pacuer| IIpaktuyeckas | Habop LEGO| IToBTOpenue TEeKYILIUN
Pacuer moBopoTa mo nmoBopoTa 1o popmyie pabora Mindstorms;  HOyTOYK,| MPOHIAEHHOTO KOHTPOJIb —
1.3 | popmyne I1K ¢ ycTraHOBJIEHHBIM Mmarepuaia pe3yibTar
IPOTPaMMHBIM MPaKTHKyMa
o0ecrieyeHneM
VYnpasnenue po6orom c| O630p marunkoB NXT. CrnocoOs! | [Ipaktuueckas | Habop LEGO| IToBTOpenue TEKYIIHUH
00paTHOM CBS3BIO. KpEIUIEHHs JaT4YUKOB. Y CTPOHCTBO U | paboTa Mindstorms;  HOyTOYK,| IPOHICHHOTO KOHTpPOJIb —
14 |Harauxu BUJIbI IaTYNKOB I1K ¢ ycTraHOBJIEHHBIM Mmarepuaia pe3yibTar
IPOTPaMMHBIM MPaKTHKyMa
o0ecrieyeHrEM
1.5 | daruuk KacaHus. Ob6napyxenune mnpensarctBuii  npu | [Ipaktuyeckas | Habop LEGO| I[ToBTopenue TEKYIIHH
MOMOIIIM JaTYUKOB KacaHus. biiok | pabora Mindstorms;  HOyTOYK,| MPOHIAEHHOTO KOHTPOJIIb —
HacTpOWKHM naryuka. biok <« OKmou IIK ¢ ycTaHOBIEHHBIM Marepuaia pe3yabTar
TIOKa». IPOTPaMMHBIM MPaKTUKyMa




obecrnieueHnueM

1.6 | Jatuuk paccTosHUS VYnbTpa3BykoBoil u uH(ppakpacHslii | [IpakTuueckas | Habop LEGO | IloBropenue TEeKYILUN
JaTYUKU  PaCCTOSHUA. bnok | pabota Mindstorms;  HOyTOYyK, | IPOHIACHHOTO KOHTPOJIb —
HacTpouku gatuuka. PoooT- [IK ¢ ycTaHOBIIEHHBIM Marepuaia pe3ynbpTar
npuiunana, podoT, He MaJarouuil co IPOrPaMMHBIM IIPaKTUKyMa
crona. O630p BO3MOKHBIX PELICHUN obecrieyeHrEM
MPUMEHEHUS JaTYnuKa

1.7 | Jlatuuk Obnapyxxenue TeMHbIX U cBemibiX | [Ipaktuueckas | Habop LEGO | IloBropenue TEeKYILIUI

[BETA/0CBEIIEHHOCTH y4acTKOB MOBEPXHOCTU. | paboTa Mindstorms;  HOyTOyK, | IPOHAEHHOTO KOHTPOJb —
YcerporcTBo JaT4uKa [IK ¢ ycTaHOBIEHHBIM marepuana pe3ynbsTar
OCBEILEHHOCTH. Pobor, IPOrPaMMHBIM MIPaKTUKyMa
yIpaBIsieMbIii [[BETHBIMU obecrieyeHreM
Mapkepamu. biiok «BerBieHue»

1.8 | JlaTumk 3ByKa [Hopxmtouenue natuuka. | [Ipaktuyeckas | HaGop LEGO | IloBropenue TEKYIIHH
Po6orcnpuntep. [loncuer 3BykoBbIX | paboTa Mindstorms;  HOyTOYyK, | IPOHICHHOTO KOHTPOJIb —
curHainos. [lousrue «IlepemenHo». [IK ¢ ycTaHOBJIEHHBIM Marepuaia pe3ynbpTar
biok «MartemaTuka NporpaMMHbBIM IpaKTHKyMa

obecrieyeHneM

2 Paznen 2 «OcHOBBI TEOPHH ABTOMATHYECKOT0 YIPABJICHHS

2.1 | OcHOBHBIE TOHATHS Teopus aBTOMAaTHUYECKOTO0| Oecena [Tpoektop. HoytOyk, I1IK| ChopmupoBanHoe onpoc

TAY yIpaBIeHUS — MIPEIMET U3yUeHUsI. C IPOTPaMMHBIM npeJcTaBiIeHne 0
Kparknit 0030p. [TonsiTue obecrneyeHreM MpeaMETE HA3YYEHHUS
peryastopa. OOBEKT yHpaBlIeHHMS, Teopun
YIpaBJISIONIIE BO3JICHCTBHE, aBTOMATHUYECKOTO
omuoKa. TunoBbie 3aKOHBI yIpaBIeHUS.
yIpaBiIeHUs.
2.2 | Peneitnblit perynsarop. [lonarue peneitHoro perynstopa. | [Ipaktuueckas | HaGop LEGO | [ToBropenue TEKYIIHNH
JBwxkenue Bnons muann | KonctpynpoBanue  pobora  ans | pabota Mindstorms;  HOyTOYK, | MPOHAEHHOTO KOHTPOJb —
C OJTHUM JIaTYMKOM JIBYDKEHUS BJIOJIb YEPHOH JTMHHM. 1K ¢ ycTaHOBJIEHHBIM MaTepuaia pe3ynbTat
[IpenmyiecTBa U HEAOCTATKH IporpaMMHBIM NPpaKTUKyMa

obecrnieueHrueM




2.3| Peneitnblit perynsitop. JBmwkenue Baois| [Bmwkenne BAoiab auHUM ¢ jaBywms | [lpaktudeckas| HaGop IToBTOpeHue TEKYIUN
JIMHUU C ABYMS JaTYUKaMU JATYMKAMH. [Ipeumyiuecta u | pabota Mindstorms ; MIPOMIEHHOT O KOHTPOJIb —
HEJ0CTaTKH. HOYTOYK, Marepuana pe3yabTar
[IK c [IPaKTUKYMa,
YCTaHOBJIEHHBIM
MPOTPaMMHBIM
obecrnieueHreM
2.4| IIponopLiOHANBHBIN PETYIATOP. [IponopunoHanbHbIN perynstop. | [Ipaktuueckas| HaGop HaBbiku TEeKYLIUN
Konnenmus pOrpaMMHUpPOBaHUs.| paboTa Mindstorms;  Ho] HACTPONKH KOHTPOJIb —
Peanuzanus nporpaMmsi. IIK ¢ MIPONOPLUMOHAIBHOTO | pe3yJbTaT
HpeI/IMYH_ICCTBa. Henocrartku. YCTaHOBJICHHBIM | PCTYJIATOPA. IIPpaKTUKyMa
MIPOTPaMMHBIM
o0ecrnieueHneM
2.5| Ilponopunonansaoauddepennmansuei [IponopruonansHomudpepennmansaoe [pakrudeckas| Habop HaBpikn HAacTpOWKHM | TEKyIIUH
perymusTop yIpaBJICHUE. pabota Mindstorms;  wo] 11 perymsTopa. KOHTPOJIb —
HuddepenumanbHas KOMIOHEHTA. I[IK c pe3yabpTar
KoHuenuus nporpaMMupoBaHus. YCTaHOBJICHHBIM MPaKTUKyMa,
Peanuzanus nporpamMmesi. MPOrpaMMHBIM
[IpenmyiiecTBa U HETOCTATKH. obecrieueHueM




2.6| [N/ perynsarop ITponopuroHaibHO- ITpakTnueckas| HaGop Hasbiku TEKYIINUN
uHTerpanbHoAnddepeHnaiIbHoe pabota Mindstorms;  Ho] HacTpoOKHu KOHTPOJIb —
YIIPABJICHHUE. IIK ¢ ITU]T perymnsropa. pe3yapTar
WuTerpanbHas KOMIIOHEHTA. YCTaHOBJICHHBIM IPaKTUKyMa,
Konuemnus nporpaMMHpOBaHHUS. HPOTrPaMMHBIM
Peanusanus nporpaMmsl. obecreueHueM
[TpeumymiecTBa U HEJOCTATKH.
2.7| KyOuueckuit perymnarop KybOuueckuii perynstop. Konuenuus | ITpaktuueckas| HaGop HaBbiku TEKYIUN
IPOrpaMMUPOBAHMUSL. Peanunzanus | pabora Mindstorms;  Ho] HACTPOUKHU KOHTPOJIb —
MPOrPaMMBI. IIpenmyuiecrna 51 IIK ¢ KyOH4ecKoro pe3yapTar
Henoctatku.  OO030p  nMpUMEHEHUs YCTAHOBJICHHBIM | PETYJIATOpA. HpPaKTUKyMa,
KyOHW4eCKOro perynsaropa. IpOTrpaMMHBIM
obecrnieueHueM
2.8| IlnaBaroruit kKodhumreHT [TnaBarommii ko3¢ punuent. [lousarue. Hab6op HaBrikn TEeKYLIUN
O030p npumenenus. Konuemnmus Mindstorms;  Ho] HacTpoHKH KOHTPOJIb —
IPOTrpaMMHUPOBAHMUSL. IK ¢| MIaBaromun pe3yibTar
YCTAHOBJICHHBIM | K03 umeHt
Peammzanus MIPOTPaMMBEI. IPOTPaMMHBIM perymsTopa. MPaKTUKyMa
[IpenmymiecTBa U HEJOCTATKH. obecrieueHrEM
Paznen 3 «CnopTuBHasi po00TOTEXHUKA)
3.1 | O6G30p pernmamentoB u | O030p peraamMeHToB | TIpaBHI | Oecena 1K, mpoekTop - -
IPaBUJI COPEBHOBAHUM B | COPEBHOBAHUHM B TEKyIleM y4eOHOM
TEKyIeM Y9eOHOM roy | roxy. BeiOop KoMaHa AJisi y4acTus B
COPEBHOBAHMSIX.

3.2 | CkopoctHoii  poGotr. | COopka pobora c¢ mnosbimatomeit | [Ipakruyeckas | Habop LEGO | HaBbsiku cOopku pobota| CopeBHOBa
JIBukeHue o nuHUM ¢ | mepegadei.  O030p  BO3MOXKHBIX | paboTa Mindstorms; HOyTOYyK, | 6€3 HHCTPYKIIHIA. HUE MEXTY
ucnonb3oBanuem I1/1 pELICHUH. [TporpammupoBanue I1K ¢ ycTraHOBIEHHBIM 3akpernuieHue KOMaHJIaMH
perymsitopa poborTa. IPOrPaMMHBIM MPOIIEHHOTO B

obecriecucHIeM Mmarepuana 00bETMHEH
uu




3.3 | Tpaexktopus. OcHoBHble | O030p OCHOBHBIX 3JIEMEHTOB IoJisi | Oecena Habop LEGO
3JIEMEHTBI «TpaekTopusi» B TEeKylleM y4yeOHOM Mindstorms;  HOyTOYK,
roay. O630p BO3MOXHBIX PELICHUH. IIK ¢ ycTaHOBIEHHBIM
POrPaMMHBIM
obecrieyeHreM
3.4 | Tpaextopus. [logcuer [TporpammupoBanue pobota. Beibop | [Ipaktuueckas | Habop LEGO | PazButue HaBblKOB | CopeBHOBA
IIEPEKPECTKOB HanOoJiee MOAXOIAIIETo peryasiTopa | padora Mindstorms  HOyTOYyK, | IpOrpaMMHPOBaHHS HUE MEXTY
JUTSL IBVDKEHUS 110 YSPHOM JIMHUY. I1K ¢ ycTaHOBJICHHBIM po6ora ¢ | KomaHgaMu
HepeMeHHaﬁ. IToacuer nporpaMMHbBIM HUCIIOJIB30BAHUEM B
IIEPEKPECTKOB. obecreyeHueM Ppa3InYHbBIX 00beMHEH
PEryasTOpOB. uu
IToBTOpeHune
MPOWUICHHOTO
Marepuaina. Pa3Butue
KOMaHIHBIX HABBIKOB
paboThI
3.5 | Tpaextopus. MuBepcHas | [IporpammupoBanne pob6ora  nans| IIpaktuueckas | Habop LEGO | PazButue HaBbIKOB | CopeBHOBA
JTUHUS MIPOXOXKICHHSI HTHBEPCHOU JTMHHH pabora Mindstorms;  HOyTOyK, | MPOrpaMMHPOBAHUS HUE MEXTY
1K ¢ ycTaHOBIEHHBIM pobora. Pa3Butne | komaHgamMu
IPOTrPaMMHBIM KOMAaH]THBIX HaBBIKOB B
obecrnieueHrEM paboTHI 00beIMHEH
uu
3.6 | Po0oT — 4epTeKHUK. PoGoT-uepTexxHUK. O630p | IIpaktuueckas | Habop LEGO PazButne HABBIKOB | -
C6opka Moienu poboTa | BOSMOXKHBIX PEIIEHUH COOpKH paborta Mindstorms; HOYTOYK, cbopku poboTa.
mozenu. Coopka mozenu podora 1K ¢ ycTaHOBIIEHHBIM Pasputne
KOMaHTHBIX

[IPOrPaMMHBIM
obecrnieueHrueM

HABBIKOB pabOThI




3.7 | PoGoT — 4epTeKHHUK. [IporpammupoBanue po6ora. Pacuer| [Ipakruueckas | Habop LEGO CopeBHOBa
[IporpammupoBanue TOYHBIX ITOBOPOTOB. OmmoOKa. pabora Mindstorms; HOYTOYK, HHE MEXTy
I1K ¢ ycraHOBJIEHHBIM KOMaH[aMH
IIPOrpaMMHBIM B
obecrieyeHreM 00beMHEH
un
3.8 | Pobot — coptupoBmuk. | Pob6oT-cOpTHPOBIIHK. 00630p | [Ipaktuueckas | Habop LEGO PazButne HaBbIkOB | CopeBHOBa
BO3MOXHBIX  pemennii.  COopka | pabota Mindstorms; HOYTOYK, KOMaH/JHOW pabOTHl, | HUE MEXKIY
MO/IEIH. [IporpammupoBanue T1K ¢ yCTaHOBJIECHHBIM HaBBIKOB KOMaHJIaMH
poboTa IIPOrPaMMHbIM IPOTrPaMMHPOBAHHS, B
obecreucHreM cOopku poboTa o0beauHeH
un
4, Paznen 4 «IxkcnepuMenTsl ¢ Arduino»
3HAKOMCTBO C IUIATOM [TonsTue MHUKpoKoHTposuiepa. | [Ipakruueckas | [1K ¢ yctaHoBieHHBIM 3HAaKOMCTBO C HOBBIM Texymwuit
4.1 | Arduino. Arduino - miata co BCTPOSHHBIM | paboTa POrpaMMHBIM MaTepuaIoM KOHTPOJIb.
[MporpammupoBanue B MHKPOKOHTPOJIIEPOM. [Toptsr obecrieueHneM, Pe3ynbraTsl
Scratch BxoaaBeixoma. NXT —  Arduino: MaKeTHas IuIaTa, MPaKTHKyMa
NpEeUMYIIECTBAa M HEIOCTAaTKH. AIIEKTPOHHBIE
0O0630p cpeasl MPOrPaMMUPOBAHUS KOMITOHEHTHI, T1J1aTa
Scratch
Arduino
4.2 | DKCIIepUMEHTHI CO Cseroaunon.  Pesucrop.  Ilpasuno [Ipaktuueckas | I1K ¢ ycraHOBIEHHBIM 3HAKOMCTBO C HOBBIM Texymun
ceeroanoaamu. [Ipoekt | moxakimtodeHus. [IporpammupoBanue | paborta IPOrpaMMHBIM MaTepuaioM KOHTPOJIb.
«Masuok» B cpene Scratch o0ecIeyeHueM, Pesynbrarht
MakeTHas IuIaTa, NpaKkTUKyMa
DIIEKTPOHHBIE

KOMIIOHCHTHI, I1J1aTa
Arduino




4.3 | DKcriepuMEHTHI CO WNHTepakTuBHAs anumanus | ITpaktuueckas | I1IK ycraHOBIEHHBIM 3HAKOMCTBO C HOBBIM Texymun
ceeroauoznamu. IIpoekr | «Csetodop. pabora POrPaMMHBIM MaTepUuaIoM KOHTPOJIb.
«Csetodop» Opranuzanusa oOMeHa coOOIIEeHUsIMU o0ecrieyeHueM, Pe3ysbraThl

Mexny obwekramu Scratch — Brok MaKeTHas Il1aTa, IpPAaKTUKyMa
«Hepe/:[aTb COOOIIIEHHUEY. AJICKTPOHHBIC

KOMITOHEHTBI, I1J1aTa

Arduino

4.4 | YmpaBneHue pKOCThI0 | AHajmoroBbelii curHan. Ympasienue | [Ipaktudeckas | [1IK ycTraHOBIeHHBIM 3HAKOMCTBO C HOBBIM Texymmit
cBeTo1no10B. IIpoekT ApKOCTbIO  cBeronuonaa.  Iloptel, | pabota [IPOrpaMMHBIM MaTepuaioM. Pa3Butue | KOHTPOJIb.
«YmpaBieHue IpKOCTbIO | MOJACPKUBAIOIIHE BO3MO>XHOCTh obecrieueHueM, TBOPUYECKUX Pesynbrarsl
CBETOJINO/1a» YIPaBIEHUS SIPKOCTHIO, CKOPOCTHIO. MakeTHas IuIara, CIIOCOOHOCTEM. IIpaKTUKyMa

WuTepakTuBHAas ~ aHUMaNMs 1O AIIEKTPOHHbBIE
TBOPUYECKOMY 3aMBbICITY. KOMIIOHEHTBI, I1J1aTa
Arduino

4.5 | DKCIIEPUMEHTHI C [Mudpossie u ananorossie Aatuuku. | [Ipaktudeckas | [IK ycraHoBiIeHHBIM 3HAaKOMCTBO C HOBBIM Texymuit
naTaukami. JlaTauk [MoxxiroueHue K Arduino. | pabora IPOrPaMMHBIM MaTepUaIoM. KOHTPOJTb.
OCBEILIEHHOCTU CuuThIBaHHUE aHAJIOTOBOTO CUTHAJIA B o0ecrieyeHueM, Pesynbrarel

Scratch. [Toaxmtouenue MakeTHasi  IuIaTa, MpaKTUKyMa
JaTYMKA OCBEIIEHHOCTH. AIIEKTPOHHbBIE

KOMIIOHCHTHI, I1J1aTa
Arduino




4.6 | MuTepakTHBHAS Coznanue UHTEPaKTUBHOU IIpaktnueckas | 11K ycraHOBIEHHBIM Pa3Butie  TBOpueckux | 3amura
aHUMaIUA C aHMMAaLMH 110 TBOPYECKOMY 3aMbIcIy | pabora IIPOrPaMMHBIM CIIOCOOHOCTEH, HABBIKOB | IPOEKTA
HCII0JIb30BaHUEM c HCII0JIb30BAHUEM JaT4nKa o0ecrieyeHueM, KOMAaHIHOW pabOThI
JaTYMKA OCBEILEHHOCTH | OCBELICHHOCTH. MaKeTHas IUIaTa,

AIIEKTPOHHbBIE
KOMIIOHEHTHI, I1J1aTa
Arduino
4.7 | DKCIIEpPUMEHTHI C [TorenumomeTp. [Tepemennsbie | [Tpaktuueckas | [IK ycTaHOBIEHHBIM 3HAKOMCTBO C HOBBIM Texymmit
HOTEHLIHOMETPOM PE3UCTOPHI. [Tonkitouenue. | pabora IIPOrpaMMHBIM MaTepuaIoM KOHTPOJIb.
VYipasieHne SpKOCTbIO CBETOIUONA o0ecrieyeHueM, Pesynbrarsl
C TIOMOILIBIO TIOTEHIIMOMETPA. MakeTHas IuIara, IIpaKTUKyMa
AJIEKTPOHHBIE
KOMIIOHEHTBI, I1J1aTa
Arduino

4.8 | PerynupoBka pazmepa, | Co3nanue nHtepakTuBHOU | [Ipaktudeckas | IIK ycraHoBiIeHHBIM Pa3Butie  TBOpueckux | 3amura
CKOPOCTH, TPOMKOCTH B | aHMMallUU 10 TBOPUYECKOMY 3aMbIcIy | paboTta IIPOrpaMMHBIM CIIOCOOHOCTEM, HaBBIKOB | IIPOEKTa
Scratch ¢ momorbto C  HCIOJIB30BAHMEM  3HAKOMBIX o0ecrieyeHueM, KOMaHJTHOW paboThI
MOTEHLIMOMETpa AJIEKTPOHHBIX KOMIIOHEHTOB. MakeTHas IuIara,

AIIEKTPOHHBIE
KOMITOHEHTBI, IIj1aTa
Arduino

4.9 | DKCrIepUMEHTHI C [Tonkmrouenune nbe3odeMeHTa. | [Ipaktudeckas | 11K ycraHoBieHHBIM 3HAKOMCTBO C HOBBIM Texymun

IIbE303JIEMEHTOM ITporpamMmmupoBanue. MaTepUaIoM KOHTPOJIb.




paborta MIPOTPAMMHBIM PesynbTaTel
obecrieueHueM, MIpaKkTUKyMa
MaKeTHas 1iaTa,
AJIIEKTPOHHBIE
KOMIIOHEHTBI, I1J1aTa
Arduino
4.10 | UaTepakTuBHAs [IpoekTt «nTepaktuBHas | [Ipaktuueckas | [IK ycTaHOBIEHHBIM Pazputne  TBOpuUeckux | 3ammrTa
BUKTOpPHHA C BUKTOPUHA o TBOpUYECKOMY | paboTa MIPOrpaMMHBIM CHOCOOHOCTEM, HaBBIKOB | MPOEKTA
HCIIOJIb30BAaHUEM 3aMbICIy Ha pa3jM4YHbIE TEMBI. obecrieueHneM, KOMaHIHOU paboThI
3JIEKTPOHHBIX [Touck nHpOpMaIK B CETH MakeTHas Iuiara,
KOMIIOHEHTOB HTepHer. AJIEKTPOHHbBIE
KOMIIOHEHTBI, I1J1aTa
Arduino
4.11 | DKCIIEPUMEHTHI C [lonsiTue  cepBONpPHUBOAA. Bunpy [Ipaktuueckas | [IK ycraHoBiI€HHBIM 3HAKOMCTBO C HOBBIM Texymuit
CEPBONPUBOIOM cepBonpuBoioB. AHasnorus ¢ NXT. paborta MPOrPaMMHBIM MaTEpUAIIOM KOHTpPOJIb.
[Tonknrouenue CEpBOIIPUBO/IA. obecrieueHueM, Pesynbrarel
HpOl"paMMI/IPOBaHI/Ie MaK€THad I1j1aTa, IMpaKTUKyMa
AJIEKTPOHHBIE
KOMIIOHEHTBHI, TIJ1aTa
Arduino
Paznen 5 IIpoexkTHas 1eATEILHOCTH
5.1 | Pabora Hag OO6cyxneHue uaeH. Temsbl [Ipaktnueckas | Komnsrorep ¢ Bbixogom | PazButue HaBBIKOB | 3aluTa
VHIUBUYAJIbHBIM MIPOEKTOB. paborta B CeTh HNHTEepHEeT. | MOCTaHOBKH LeJIeH, | MpoeKTa
(rpynmoBbIM) TipoekToM | CaMOCTOSITENBHBI ~ TTOUCK Heobxomumebie mmst HaBBIKOB YCTHOM peuH,
I/IH(i)OpMaHI/II/I. pcann3auu  MPOCKTa KOMMYHHUKATHUBHBIX
Peanusanus unen. 3amura IIPOCKTa KOMIIICKTYIOIIHE HaBEIKOB. Pa3Butue
HaBBIKOB

CaMOCTOATCIIBHOT'O




HCII0JIb30BaHNUs
IOJIyYEHHBIX 3HAaHUN Ha
IIPAKTHKE.




1.3. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHMUS [TPOI'PAMMBbI

JINYHOCTHBIMM  pe3yJbTATAMM  OCBOCHHUS  OOYYAIONIMMHCS  COJIEpP>KaHUS
nporpamMmbl «POOOTOTEXHHKAY SBIISIOTCS CIEAYIONIME YMEHUS U HABBIKU:

yYMEHUE aKTUBHO BKJIIOYATHCS B OOIIEHUE U B3aUMOJIEHCTBUE CO CBEPCTHUKAMHU HA
MPUHIIMIAX YBAXKEHUS U JOOPOKENATEIbHOCTH, YMEHUE paboTaTh B KOMaH/E;
YMEHUE NPOSABIATH IMOJOKUTEIbHBIE KAaYeCTBA JIMYHOCTH M YIPABJISATH CBOMMU
HMOIUSIMU B Pa3IUYHbBIX (HECTAHIAPTHBIX) CUTYALIUSIX U YCIOBUSX;

YMEHUE TPOSBIATh JUCHUIUIMHUPOBAHHOCTb, TPYAOJIOOME U YIOPCTBO B
JOCTH>KEHHUH MMOCTABJIECHHBIX 1EJICH;

YMEHUE NPOSABIISTh IPAXKIAHCKUE KaYECTBA TUYHOCTH, TATPUOTU3M.
MeranpeaMeTHbIMH Pe3yJbTATAMHM OCBOCHHUS OOYYalOIIMMUCS COACPKAHUSA
nporpaMMbl «POOOTOTEXHHKA) SIBISIOTCS CIEIYIONINE YMEHUS U HaBbIKU:
c()OpMUPOBAHHBIE HABBIKM CAMOCTOSITEIbHOTO MOMCKa HH(OPMALUU U TOObIBAaHUS
HOBBIX 3HAHMH;

c()OPMHPOBAHHBIE HABBIKM Pa3pabOTKH TEXHUYECKOTO MPOEKTA: OT HACH [0
KOHYEHOI'0 pe3ysbTaTa;

HaBBIKH COBPEMEHHOT'O OPTraHU3alIMOHHO-3KOHOMHYECKOTO MBILIICHUS;

YMEHUS U3J1ararb MbICJIM B YETKOM JIOTMYECKOM MOCIEA0BATEIIBHOCTH, OTCTAaUBATh
CBOIO TOYKY 3pEHHUsS, aHAIU3UPOBATh CHUTYALMI0 U CAMOCTOSITEIIBHO HaXOIUTh
OTBETHI HA BOIIPOCHI IIyTEM JIOTUYECKHUX PACCYKACHUM;

IIpeaMeTHBIMH  pe3yJabTaTaMH  OCBOCHHMS  OOYyYalOIIUMHCS  COACPKAHUSA
IIPOTpPaMMBI  SIBJIAFOTCS CJIEAYIOIIME YMEHUS U HABBIKU:

c(OpMHPOBAHHBI HMHTEPEC K HAYKE U TEXHUKE;

c(OpMHPOBaHHBIE MPEJICTABIEHUS O pOOOTOTEXHUKE KaK MPUKIIATHON HAYKE;
yMeHusl co3faBaTh 3D MoJenu B BUPTYaJbHOM KOHCTPYKTOPE;

3HaHUE 0A30BbIX MPUHIIUIIOB KOHCTPYUPOBAHUS;

yYMEHUE pelllaTh TEXHUYECKHUE 3a]auH;

3HAHWE MPUHLMIOB BHU3YyAJIBHOrO mporpammupoBanus B cpeae  LEGO
Mindstorms, ymeHue coOuparh KOHCTPYKIIMM POOOTOB MO HHCTPYKIIMHU W Ha
3aJIaHHYIO TEMY;

YyMEHUE MPOrpaMMUpOBaTh  KOHCTPYKLIHMH pOOOTOB HCXOAs W3 UEIed WU
BBITIOJIHSEMBIX 337124,

HABBIKH MPE3EHTALIMM TBOPUYECKOTO MPOEKTA;

3HaHWE OCHOB M TMPHUHIUIOB pa3paboTKu U OQOPMIICHHUS TEXHUUYECKOU
JOKyMEHTALUH.

Pe3yabTaThl 0CBOEHUA NPOrpamMmbl. 1-i rog o0yueHust

yuyamuecsi OyayT 3HATh:
* YTO TaKO€ aJrOPUTM, OCHOBHBIE€ BUJIbI aJITOPUTMOB;



YTO TaKO€ KOMITHIISILIMS, CHCTEMAa KOMaH[ UCIIOJIHUTEIIO;
OCHOBHBIE MPOrPAMMHBIE CTPYKTYPBI: IIUKJI, IIUKJI C OPEAyCIOBHUEM, IUKI C
MIOCTYCJIOBHEM, BETBJIICHUE, BJIOKCHHBIC ITUKJIbI;

OCHOBHBIE TTOHSTUA U3 00JIACTU POOOTOTEXHUKH;

YCTPOMCTBO M NPHUHIMIIBI PabOTHl JaTyuKa I[BETA, PACCTOSHUS, KaCaHWUS;
yuyamuecs OyayT yMeThb:

HCIIOJIb30BaTh OCHOBHBIC OJIOKU T'pauUeCKOM Cpejibl MPOrpaMMUPOBAHUS IS
pelIeHusl TOCTaBJICHHBIX 3a]1a4;

YMETh IJIAHUPOBATH CBOIO JIESITEILHOCTD;

KOHCTPYHUPOBaTh POOOTOB IO MHCTPYKIIUH;

HCIIOJIB30BaTh Pa3IMUHbIE HHCTPYKIMH JIJI1 KOHCTPYUPOBAHUS POOOTOB

Pe3yabTaTrhl 0CBOCHHS MPOrPaAMMBIL. 2-i TOJ 00y4eHH s

IIpeaMeTHBIE pe3yabTaThI
[To oxOHYaHHUIO BTOPOTO TO/Aa OOYYEHHUS MPEAIOIaracTcs YTo: yualuecs
OyAyT 3HATH:

[lepcnekTUBHBIEC HAIIPABIEHUS Pa3BUTHSI pOOOTOCTPOEHUS;

OCHOBHBIE 3TaIlbl pa3BUTUS KOCMOHABTHKH;

Hogeiimne pa3paboTku B 0651acTH OECIIUIOTHBIX TPAHCIOPTHBIX CPECTB;
[Tpuembl 1 METOABI CO3aHUS TPEXMEPHBIX Mozelnel B cpeae Tinkercad;

Tunbel naHHblX, jgorudeckue omnepatopsl (M, WM, HE), maccuBbl HaHHBIX;
yuyammecst OyAyT yMeTh:

YMEThb MCIOJb30BaTh 3HAHUS W yMEHHUS B OOJAaCTH NPOTrpaMMHUpPOBAHUS U
KOHCTPYHPOBAHUS JUIsl pELIEHUS TOCTABJICHHBIX 3a/1a4;

YMETh TUIAHUPOBATH CBOIO JI€ATEIbHOCTD;

yMETh paboTaTh ¢ HHPOPMALIHMEH;

Pe3yabTaThl 0CBOEHHS MPOrpaMMBbl. 3-il rog 00y4eHust

[To okoH4yaHUIO 3-10 roja 00yueHus yyamigecst OyayT 3HaTh U YMETh:

* 3HaTh 6a30BBIC MIPUHITUAIIEI KOHCTPYUPOBAHUS;

* VYMeThb TOJB30BATHCSA PATUYHBIMH  AJITOPUTMUYECKUMHU CTPYKTYypamu
MPOrPaMMHUPOBAHUSI;

e 3HaTh NPUHIIUIBI IEUCTBUS PA3IUYHBIX JATYUKOB;

* VYMerb cobOupaTh MPOrpaMMHPYEMBbIE TEXHUYECKHE YCTPOMCTBA C
3aJaHHBIMH CBOMCTBAMU,;



3HaTh U YMETh UCIIOJIL30BaTh B paboTe IM(pPOBHIC U AaHAJIIOTOBBIE JATYUKH,
HCIOJIHUTEIbHBIE YCTPOUCTBA;

YMmers mporpammupoBaTh B cpeae EV 3 poOOTOB € HECKOJBKUMHU
TaTYNKAMU;

YMeTh CcaMOCTOSITENIbHO HaxoauTh uHMopmaiuio B cetn VHTepHeT,
paboTaTh B KOMaHJE.



2.1. KajiengapHblid y4eOHbIH rpaduk

‘ YuebOHblii nepuon IMpoxoskuT
I'ox peanu- CEHTSOPh OKTSAOphL | HOSOpPH | mekabpn STHBapPb (deBpans | MapT | ampenb Mai HIOHB €JIbHOCTh
3anuu KaJIEHIApPHO
NpOrpaMMsl ro roga
| rox oGyuennss | 1,5 2,5 4 4 5 1,5 3 4 5 4 4 4,5 Ipo- 40 "enennb
HEeJ. | He; | Hemelu | Hemeld | HeJelb HEJI. HEel. | Hemenu HEJI. HeJlenn | Hemelu HeJIeIH MEX.
aTTecT
a
st
Il ron 4 4 4 5 1,5 3 4 5 4 4 3 Hex Ip 1,5 40 Henenb
00yueHmst HEJIeTu HEeJeIW | HeNeNnu | HeAeldb | Hell. Hel. | Hemenu HEJl. HEJIeIH | HeACTH 0- HEJl.
Me
K.
aTT
ecT
anu
i
111 rox 4 4 4 5 1,5 3 4 5 4 4 3 Hen. Ut 1,5 40 "enenp
00yueHmst HeeH HEeleNH | Helenu | Helenb HeI. HeJ. | Hemenw. | HeA. | Helelnd | HeIenn o- HeJl.
TOoB
as
aTT
ecT
aru
s

AyAnTOpHbIe 3aHATUA NO pacnucaHuto - 40 Hepgenb

BHeayguTopHbI nepuog, - 10 Hegenb

B KoHUe yqe6Horo roaga nposogmnUTCA NPOMEXXYTOYHaA U UTOroBaA atrectauunmn.




2.2. YCJIOBUA PEAJIM3ALINUA ITPOT'PAMMBbI

MaTepuajbHO-TeXHHYECKOE o0eclievyeHne

HaHMEHOBaHHE 00HLEKTOB U
CPEICTB
MaTepUaTbHOTEXHIHYECKOTO
obecnieueHus

KOJIMYCCTBO

MMpuUMCYaHUA

Kuuroneuatnas npoaykuus (KoJi-

BO Ha rpyniy)

OO6pa3oBarenpHas
nporpamma
«PoboToTexHUKa

1 mT.

Pabouas nporpamma

1 mrT.

Kuauru

5 mrr.

ANTOPUTMBI U IPOTPAMMBI
newxkenust pooora LEGO
Mindstorms EV3/ JLIO.
Oscsanurkas, [{.H. OBcsaaunkuit
Kypc nporpammupoBanus
pobota Lego Mindstorms EV3 B
cpene EV3: ocHoBHBIE
MOJIXO/IbI, TPAKTHUECKUE
MIPUMEPBI, CEKPEThI MACTEPCTBA
/ . H.

OBcsaauuxui, A. /.
OBcsauuikuii. — YensOuHck:
UII Msxorun U. B., 2014, —
204 c.

I[TepBblif mar B poOOTOTEXHUKY:
MPaKTUKYM Juist 5—6 Kaccos /
. T'. KomocoB. — M.: BUHOM.
Jlabopartopust 3nanuit, 2012. —
286 c.

IIporpammupyem
MukpokomnbsroTep NXT B
LabVIEW / JI. I'. BennoBckasi,
A.

E. bennoBckuit

PobGoTorexnuka mjis neTel u
ponuteneit. / Gununmos C. A.
— CII6.: Hayka, 2013. 319 c.

IUOAKTHYEeCKUH
pa3aaTOYHbIA MaTEpUa

30 mT.

Wuctpykuuu no cOopke

MeTOuYecKHe pa3paboTKu

30 mIr.

MeTtoamueckue
3aHATHI, OLIEHOYHBIE MATEPHUAIIBI

HH(OPMANMOHHO-KOMMYHHUKATHBHBIE CPeJIC

TBA (K0JI-BO HA I'PYIIY)

ONEeKTpOHHBIE aapeca

1 mIT.

CTpaHuyka B KOHTAKTe
https://vk.com/club155299212
«Kny0 mobuteneit

pa3paboTKu



https://vk.com/club155299212
https://vk.com/club155299212
https://vk.com/club155299212
https://vk.com/club155299212

POOOTOTEXHHUKH»

CauTEHI

1. http://wiki.amperka.ru/

WNuTtepuer-pecypc. IIpoexTsl,
TEOPETUYECKHE CBEJICHU,
BUJCOYPOKHU II0 HAIPaBJICHUIO

Arduino, ¢hopyM yBIICUEHHBIX 110

00MEHY OTIBITOM

2. http://nnxt.blogspot.ru/

HNurepner-pecypc. MHCTpyKIuu 110
cOopke,  pa3pabOTKH  3aHSITHIA,
peraamMeHThbl COpPEBHOBaHMUIA,
HOBOCTH M3 MHUpPa POOOTOTEXHHKH,
00OMEH OIIBITOM

3. http://www.prorobot.ru/

Hurepner pecypc. MHCTpyKumu 1o
coopke. HMudopmarus o podotax B
pa3IMuUHBIX  OTpacisix.  PoOoThI
CBOMMHU pykamu. Bumeo marepuarnsi.

4. https://edugalaxy.intel.ru/

HNurtepuer-pecypc. CooOriecTBo
yuuteneid. OOMeH OIbITOM.

5. http://myrobot.ru/

Wurepuer-pecype. PoboTel cBOMMU
pykamu. Ilpocreiimue poOOTH Ha
OJIHOM MHUKpPOCXEME.
[IporpammupoBanue
MHUKPOKOHTPOJIEPOB

6. http://cxem.net/arduino/

Wurepuer-pecypc.  IIpoextsl  Ha
Arduino, ypoku, popym.

7. http://arduino-projects.ru/

HNurepHer-pecypc. Bce  mpoekTsl
Arduino B ogHOM MecTe.

8. https://www.arduino.cc/

Wurtepuer-pecypc.  OdunnanbHbii

cait Arduino. [IporpamMmmuOe
oOecnieveHue. bnoxnot
IPOrpaMMHUCTA

9. http://raor.ru/ Wureprer-pecypc.  OdunmanbHbrii
cauT PAQOP (Poccuiickas
acconuanus 00pa3oBaTeNbHON
POOOTOTEXHHKH ). PernamenTsr

COpPEBHOBAaHMI, HOBOCTH, CETEBbBIE
MIPOEKTHI,

10. http://www.russianrobofe
st.ru/

Wnrtepuer-pecype.  OdunmanbHbii
CalT BCEPOCCUHCKUN COPEBHOBaHUM
no pobororexHuke «PobodecT».
PernameHTsl COpEBHOBAHHUI.

HoBoctu.

11. http://shelezyaka.com/

Hurepner-pecype.
HNHTepHeTKypHaI no
pOOOTOTEXHHKE.

TeXHH4YeCKHe cpeacTBa 00yyeHHs (KOJI-BO HA IPyINy)




TeneBuzop

1 m.

JKPaHHO-3BYKOBbIE NTOCO0HsI, IPOrpaMMHoOe o0ecrniedeHne (KoJI-BO HA IPyIny)

[Iporpammuoe [IporpamMmMHoe obecrieueHue | pacrnpocTpaHsieTcsi OecIiaTHO
obecrieucHue Lego Mindstorms
[IporpamMMHoe obecrieueHue | pacrnpocTpaHsieTcsi 0ecIiaTHO
DigitalDesigner
[IporpammHoe obecnieueHre | pacpocTpaHseTcsi OeCIIaTHO
Scratch4A
3JIEKTPOHHBIE 2 wr. Komriekt oGyyaroniux MaTepuasioB
METOINYECKUE «HmxeHepHbIe TPOEKTHI»,
pa3paboTKu «Kocmuueckne nmpoeKThb»
Y4yeOHo-TpakTHYECKOE 000py/A0BaHNe (HA TPYILY)
CTOJIBI, TAPTHI 6 1iT.
CTYJIbS 12 mir.
CTEJUIAXU JUIst 2 wr.
000py1I0BaHUS
MeOeIb I KHHAT U 1 .
o0opynoBaHus
Cron (TpeHupoBoYHbIN | 1 mT.
TIOJIUTOH) JIJIst
MIPOBEICHUS
COPEBHOBAHUI
Ha6op Lego EV3 8 wr. 10 OZTHOMY KOMIUJIEKTY Ha KOMaHy
U3 JIByX ydammxcs, + 2 Habopa aJis
COpPEBHOBAHUU
Ha6op snexrponuku Ha | 12 mir. 110 OJJHOMY KOMILIEKTY Ha KaXJ10rO
OCHOBE TUIaT(HOPMBI y4arerocs
Arduino
Ha6op «Terpa» 6 1T. 0 OAHOMY KOMIUIEKTY Ha KOMaHIy
W3 IBYX y4alIuxcs
PecypcHbiit Habop 6 . [0 OJHOMY KOMIIJIEKTY Ha KOMAaHIy
U3 JIBYX yJaluxcs
KommbroTep 8 mr. 110 OJJHOMY Ha KOMaHJly U3 JBYX
y4aluxcs + KOMIIBIOTEP
Nperno/iaBarens
Pacxoanblii MaTepua
1x Kabens USB AM - | 12 .
USB FM
JaTtuuku — 40 .
OCBEILIEHHOCTH,
temnepatrypsl, MK
JTATYMKH, TUIAThI
pacIIpeHust s
Arduino
JonomHuTenbHbIE 10 .

nmatunku g LEGO




DJIEKTPOHHBIE
KOMIIOHCHTHI,
MaKeTHbIE IJIaThl

TpenupoBounslie nosus | 15 mr.
U1 IPOBEJICHUS
COpPEBHOBAHUI

2.3. POPMbI ATTECTAIIU

MexaHM3M OLlCHUBAHMSA Pe3yJIbTATOB

OCHOBHBIM ~ CIIOCOOOM  TMPOBEPKH  pPE3YyJIbTATOB  YYALIUXCS  SIBISETCS
pe3yNbTaT NPAKTUYECKOM padoThl. Jlns ompeneseHHus TEOPETUYECKHX 3HAHUU
TAaK)K€ HCIOJIb3yeTcsl TecToBas (opmMa, MHUHU-ONPOCHI BO BpEMsl 3aHATHIA,
MPaKTUKYMOB, UTPOBBbIE€ (DOPMBI KOHTPOJIS, YYaCTUE B KOHKYpCAaX M BBICTABKaXx
pa3IMYHOrO ypoBHA. OTAEIBHO MPOMEXKYTOUYHBIE TEMATUYECKHE KOHTPOJBHBIE U
3aYETHBIE 3aHATUS HE BBIHOCSTCS, TaK KaK B 3TOM HET HEOOXOJIMMOCTH: OLICHKA U
KoppekTupoBka 3YH yyanmxcst mpoHUCXOIUT BO BpeMsl MPAKTUYECKOW pabOThl U
IIPOBEIEHUS DKCIIEPUMEHTOB.

BaxxHbIM HMHCTPYMEHTOM KOHTPOJISI pPE3yJbTaTUBHOCTA 0O0pa30BaTEIbHOU
IIPOTPAMMBI SBIECTCS PEUTUHI y4acTUs Y4YalUXCS B PA3IUYHBIX KOHKYypCax U
COPEBHOBAHMUSIX.

JlnarHocTvka MPOBOAMTCS IEJAroromM TPHU pa3a B roia. Pe3ynbTaThl 3aHOCATCS B
CBOJIHYIO TaOIUILy.

OrneHrBaHUe pe3yIbTaTOB JUATHOCTUKHU YCJIOBHO IMPOU3BOAUTCS MO 5-TU OanbHOMN
CUCTEME:

OTnMyHOE YCBOEGHHME — 5: YCHEIIHOE OCBOCHHE BOCHUTAaHHUKOM Oojee 70
IPOLIEHTOB CO/IEP KaHUsI 00pa30BaTEIbHON MPOTPaAMMBL;

Xopouee — 4: yCnemHoe oCBOeHue BocnuTaHHUKOM OT 60 no 70% conpep:kaHusd
o0pa3oBaTeIbHOM MPOTPaMMBbI

Y 10BIIETBOPUTENBHOE — 3: YCIEIIHOE OCBOE€HME BocmUTaHHUKOM OT 50 no 40%
coJiepKaHusl 00pa30BaTEIbHON MTPOrPaMMBI

Cnaboe — 2: OCBOEGHHME BOCIHUTAHHUKOM meHee 40 % conepxaHus
o0pa3oBaTeIbHOM MPOTPAMMBI.

[TonHoe orcyTcTBHE — 1

Kputepun OLEHKH pe3yJbTaTUBHOCTU ONPEICISIOTCS CaMHUM [€laroroM Ha
OCHOBAaHMM COJIEpX aHUsi 00pa30BaTEIbHOM MPOrpaMMbl U B COOTBETCTBUU C €€
IIPOTHO3UPYEMBIMHU PE3YJIBTATAMH.

OO0pazoBaTebHON MTPOrPaAMMOM MPEAYCMOTPEHO JIBA BHJIa ATTECTAIUU:
* MPOMEXKYTOUHAs aTTECTallUsl — [0 UTOraM y4eOHOIo roja;

* UTOroBas aTTecTalusi — [0 HUTOrOBBIM pe3yJbTaTaM oOpa30oBaTelbHOM
IPOTrPaMMBl.



dopMa MpOMEKYTOUHOM aTTECTALMU BBIOMPAETCS MEAATOTOM CaMOCTOSITEIBHO
C Y4€TOM ypOBHS MOATOTOBKH Kakaoro ydamierocs. IIpeamoururensHas dopma
aTTeCTallMM — 3aIIUTa HHIUBUAYAIIBHOIO WU TPYNIIOBOTO TBOPYECKOTO IIPOEKTA

2.4. OHEHOYHBIE MATEPHUAJIbI

IIpumepHbIe TecThI 1JI51 ONpe/iesieHUs] YPOBHS TeOPeTHYeCKO MOAT0TOBKHI
yuyammxcst

Tectsl, 1-i1 rox o0yueHus

1. Jna oOmena pmaHHbIMH Mexay EV3  0O1okoM H KOMIIBIOTEpOM
UCITOJIB3YETCH. ..

WIMAX

PCI noprt

WI-FI

USB noprt

o E

BepHbIM siBIsIeTCS YTBEPIKJICHHE. . .
1. 610k EV3 umeer 5 BIXOIHBIX M 4 BXOJHBIX ITOPTa
2. 6mok EV3 nmeet 5 BXOIHBIX B 4 BBIXOJIHBIX ITOPTA
3. 6mok EV3 nmeet 4 BXOIHBIX B 4 BBIXOJIHBIX TTOPTA
4, 6ok EV3 umeet 3 BBIXOAHBIX U 3 BXOJHBIX ITOPTA

YCTpOoHCTBOM, TIO3BOJISIFONIUM POOOTY OIPEACIUTh PACCTOSHHE 10 OOBEKTa H
pearupoBath Ha JABUKCHUE, SIBIISETCS. . .

1. YnbpTpa3ByKOBOM JaTUMK

2. JlaTumk 3ByKa

3. JlaTuuk 1BeTa

4. Tupockomn

CepBOoMOTOp — 3TO...
1. ycTpo#cTBO [UIs ONIpeieIeHHs LIBETa
2. yCTpPOMCTBO AJisl ABMKEHHUS poOoTa
3. YCTpOMCTBO AJIsi HPOUTPHIBAHUS 3BYKa
4. yCTpOMCTBO AJI XpaHEHUS TaHHBIX

1. K ocuosabeIM THIIaM aetaiieii LEGO MINDSTORMS ortHocsTcs. ..
1. mectepeHku, OONTHI, IIYPYIIbI, OATKK



2.
3.
4.

Oayku, ITUQTHI, BTYJIKU, PUKCATOPHI
Oanku, BTYJIKH, IIYPYIIbI, TAKH
mTU(THI, ITypPYIIBI, OOJITHI, MIIACTUHEI

Jlns nogxmrouenus aarunka Kk EV3 tpeOyeTcs moacoeMHUTh OJMH KOHEI KaOems
K JJaTYUKY, & IPYTOMl. ..

1.
2.
3.
4.

K 0JTHOMY U3 BXOJHbIX (1,2,3,4) noptoB EV3
OCTaBUTbH CBOOOTHBIM

K aKKyMYJISTOPY

K OHOMY U3 BbIXOJIHBIX (A, B, C, D) noproB EV3

s moaximroueHus cepBomoropa kK EV3 TpebyeTcs moncoenuHUTh OJUH KOHEI]
KabeJIst K CEpBOMOTOPY, a APYTOil. ..

1

2.
3.
4.

K 0JJHOMY U3 BeIXoAHBIX (A, B, C, D) noptoB EV3
B USB nopt EV3

K 0JJHOMY U3 BXOJHbIX (1,2,3,4) mopToB EV3
OCTaBUTb CBOOOTHBIM

biiok «He3aBrCcUMOE yIpaBiIeHUE MOTOPAMUY YIIPABIISIET. . .

1.
2.
3.

JBYMSI CEPBOMOTOpaMU
OJIHUM CEPBOMOTOPOM
OJIHUM CEPBOMOTOPOM M OJHUM JAATUYUKOM

Haubonbiiee paccrosiHue, Ha KOTOPOM YJIbTPa3BYKOBOM JAaTYMK MOXKET
OOHapy>KUTb OOBEKT...

1
2.
3.
4

w

50 cm.
100 cm.
3 M.
250 cm.

Jnst nBukeHus: poboTa BIEpENl C HMCIOJIb30BAaHUEM JIBYX CEPBOMOTOPOB
HYXHO. ..

3a/laTh  TOJIOKHUTEJIbHYI0 MOIIHOCTh MoOTOpa Ha Onoke «PyneBoe
YIPaBJICHUE)

3alaTh  OTPUIATENIbHYI0O MOIIHOCTh MoOTOpa Ha Oinoke «PyneBoe
YIPaBJICHUE)

3aJ1aTh MOJIOKUTEIHHYIO MOIITHOCTh MOTOPa Ha OJ0ke «bobioit MoTop»
3aJ1aTh OTPUIIATEIHLHYIO MOIITHOCTh MOTOpa Ha 0JI0Kke «BobIIoi MOTOP»

Jist nBwkeHHst poOoTa Ha3aj C HCIOJNb30BAHUEM JIBYX CEPBOMOTOpPOB
HYXHO. ..



1. 3amaTh TOJIOKHUTENBHYIO MOIIMHOCTH MoOTOpa Ha Onoke «PyneBoe
YIPaBJICHUE)
2. 3a71aTh OTPHUIATEIBHYI0 MOIIHOCTH MOTOpa Ha Omoke «PyneBoe
YIIPaBJICHUE)
3. 3a/JaTh MOJOKUTEIHHYIO MOIIIHOCTh MOTOpa Ha OJi0Kke «boJibi1oit MOTOP»
4. 3a7aTh OTPUIATEIBHYIO MOIIHOCTh MOTOpa Ha Ojoke «bombinoir MoTOp»
Tect «Ha3Banue xerasen»
1-if roa 00y4enmust
BuumarenbHo  paccmorpute  Oosiee  MOAPOOHBIE  M300paKeHUS  JeTajeit
JlerokoHcTpykTopa. Briumure obmiee Ha3BaHue JeTanen




[a

Het

PaBHOLEHHbI 1 cneaytowme
BblpaxkeHua?

CoeaunHun NNHKeNn
onucaHue ABUXKEHUA
poboTa c BEPHOW
nNpPorpammoir:

* [loBopoT BOKpyr
cobcTBEHHOM OCK

* [osopoT ogHUM
KOJIecom

* [osopoT no gyre

[a

Het

PaBHOLEHHbI 1 cneaytowme
KOMaHapI?




4.  Hapucyit  TpaekTopuio
ABWXKeHua  pobota  no
npeacTaBAeHHOM
nporpamme. JonyuieHne —
NMoBOPOT Ha oAauH obopoT
paseH nosopoTy Ha 90
rpagycos

01

5. Onuwu anropnTm gBUKEHUA
poboTa no npeacTaBieHHOM
nporpamme

o1 Jf




6. B Kakux copeBHOBaHMAX
NPUMEHAEeTC TaKoM

anroputm?

7. OnuwKn anropuTm ABUXKEHUA
poboTa no npeacTaBAeHHOM
nporpamme

\

[I\ Pas coRfD
\—]l ‘ O“oiso




8. CKO/IbKO LIBETOB MOXeT
pacno3HaBaTb AaT4YMK LBeTa
EV 3?

9. YKaXku gmnanasoH 3Ha4YeHui
OATUYMKa LBETA B peXume
«APKOCTb OTPAXKEHHOIO
cBeTa»

10. Onuwum anropmnTm ABUKEHUA
po6oTa no npeacTaBieHHON
nporpamme

D\@ 1 @ q;m I G[L;Q., " @

:‘a | EP:,ATIU [lj_ O WWL _'lf 1 ﬁﬂ—'




2.5. METOANYECKOE OBECIIEYEHHUE

OcHoBHBIE (hOpMBI 3aHATHIH
OcHoBHOM (popmoil 00yueHHMs SBISETCS IMpakTUyeckas paboTa, KoTopas
BBIIIOJIHAETCS] MAJIBIMU Tpynnamu (2-3 yeraoBeka).

* IlpakTnueckas pabota. BbIOIHSAS MUHU-TIPOEKTHI, yYalIUecs 3HAKOMSTCS C
OCHOBAMM KOHCTPYMPOBAHMS W IIPOrPaMMHUPOBAHUS;

e Ilpoektel. Ha ocHOBaHMM NOJIy4EHHBIX 3HAHWM y4alluecs pPElaroT 3a1adu
1o pa3zpaboTke ©Oojee CIOXKHBIX JJNEKTPOHHBIX  YCTPOHCTB U
POOOTOTEXHUYECKUX CUCTEM. Bo3moxHO BBIIIOJIHEHHE KaK
UHIAMBUIYAJIbHBIX, TaK M TPYNIOBBIX (KOMaHAa 2-3 4YelloBEKa) MPOEKTOB.
IIpueMbI 1 METOABI OPraHU3ALMHU 3AHATHIL:

C ToukM 3peHus Iojayu Y4YeOHOro MaTepuaja Ha 3aHATHSAX HCIOJIb3YIOTCA

cieayromue meroasl: O CroBecHble MeTOnbl (pacckas, Oecella, MHCTPYKTAK,
YTEHHE CIPABOYHOM JINTEPATYpBhl);
* Harnsansle MeTonpl (AEMOHCTpauusi MYJIbTUMEAUMHBIX MpEe3eHTALUM,
buIHEMOB);
* Ilpaktuueckue MeTobl (YIPA)KHEHHUS, 3a/1a4N);
C TOYKHM 3peHHs TBOPYECKON AKTUBHOCTU YYAIIUXCS HCIOJB3YIOTCS CIEAYIOIINE
METO/IbI:
* PenpoaykTtuBHble METOABI (BBIIOJIHEHUE 3aJaHud 1o oOpasly, B
COOTBETCTBUH C TEXHOJIOTMUYECKUMHU KapTaMHu);
* MHccnepoBarenbckue MeTOnbl (ydallMecs caMd OTKPBIBAIOT HEOOXOIUMYIO
uH(pOpMaLHIO);
* DBpUCTHUYECKHE METONbI (YaCTHUYHO-TIOMCKOBBIE, C BO3MOXKHOCTBIO BbIOOpA
HECKOJIbKUX BAPUAHTOB);
* IIpoOneMHble MeTOABl (METOABI MPOOJIEMHOTO H3JIOKEHHUS, KOrha IaeTcs
JIMILb YacTh FOTOBOTO 3HAHMS).

KiueBble NOHATHS 00Pa30BATEIbHOM NIPOrPaAMMbI

B o6pazoBaTenbHOM TporpaMme UCIOJIb3YIOTCS CIEYIONNE TEPMUHBI U TTOHSTHUS:
OO0uue TepMUHBIL:

JlonoJiHMTEeIbHAsA ~ 001Ie00pa3oBaTeIbHAA  NMpOrpaMMa —  JOKYMEHT,
OTIPEISIISIIONTNH COJIepKaHUe IOMOJIHUTENLHOTO 00pazoBanus. K momoHUTEeIbHBIM
oOpa3oBaTeIbHBIM MPOTPAMMaM OTHOCSTCS: JIOMOJIHUTEIbHBIE O0IIepa3BUBAIOIIHIE
POTPaMMBbI, JOTOJHUTENbHBIC TpeanpodeccuoHanbabie nporpammel (Ct.12 m.4
®3-273 «O06 obpazoBanuu B PDy).

Y4eOHbIii  MJIAaH  —  JOKYMEHT, KOTOpPbIM  ONpEAENsieT  IEpEeyYEHb,
MOCJIEIOBATEILHOCTh W paclpeielieHne Mo TMepuojaM oO0ydeHUs Y4eOHBIX
MPEIMETOB, KypCOB, TUCHUIUIMH (MOAYJeH), MPAaKTUKH, WHBIX BUIOB Y4COHOU
NEATEeIIbBHOCTH U, €CJIM MHOE HE YCTAaHOBJIEHO HAcTOSIMM DefepaibHbIM 3aKOHOM,
(bOopMBI TPOMEKYTOUHOM aTTECTAIIMK 00yUYaIOIIIUXCS.




Yuammecss — JIMIIa, OCBaWBAIONIME OOpa30BaTeNbHBIC MPOTrPAaMMbl HAYAILHOTO
oOIero, OCHOBHOTO  OOIIEr0 WIM  CpeaHero  obmero  oOpa3oBaHUs,
JIOTIOJIHUTENIbHBIE 00111e00pa30BaTEIbHBIC TPOTPAMMBIL;

CpeacrBa oOydyeHuss M BOCHHMTAHUSI — TpPUOOPHI, 00OpyAOBaHHE, BKIIOYas
CIIOPTUBHOE OOOpYJOBaHME M HWHBEHTApb, HWHCTPYMEHTHI (B TOM YHCIE
MY3bIKaJIbHBIE), y4eOHO-HarJIsiTHbIE nocoowus, KOMITBIOTEPHI,

MH(OPMAIMOHHOTEIEKOMMYHUKAIIMOHHBIE ~ CETH, allapaTHO-NPOrpaMMHbIE U
ayJIMOBU3YyaJIbHbIE CPEJICTBA, IE€YaTHbIE M DJIEKTPOHHBbIE OOpa3oBaTeiIbHBIE U
nH(OPMAIMOHHBIE PECYPChl M UHbIE MaTepUaibHble 0OBEKThI, HEOOXOIUMBIE IS
opraHu3anuu 00pa3oBaTebHON AesTenbHOCTH CnenuaibHble TEPMUHBI:
MukpokonTposiep - Mukpokontpo juiep (auri. Micro Controller Unit, MCU) —
MUKpOCXeMa, TpeIHa3HAYCHHAs IS YNPaBICHUS SJIEKTPOHHBIMH yCTPONCTBAMMU.
OTnmruaercs OT  MHUKpOMNpOIIECCOpa  WHTETPUPOBAHHBIMH B MHKPOCXEMY
YCTPOMCTBAMHM  BBOJA-BbIBOJA, TallMepaMH W  JIpyTUMU HepupepuiltHbIMU
YCTPOMCTBaMH.
YcrpoiicTBO BBOAA-BBIBOAA -  YCTPOMCTBO JUISI B3aMMOJEUCTBUS MEXKIY
oOpaboTurikoM wuHMOpMaUK (HAIPUMEpP, KOMIIBIOTEP) U BHEIIHUM MHPOM,
KOTOPBI MOXET TMPEACTaBIATh KaK YeJOBEK, TaK W Jro0as Japyras cucTeMma
o0paboTku nHpopmaiuu. BBog — curHan win JaHHbIE, OJYYEHHBIE CUCTEMOM, a
BBIBOJI — CHUTHQJ WIM JaHHbIe, TOCIaHHbIE €10 (WM U3 Hee). YCTpoucTBa
BBOJIaBBIBOJIa  MCIIOJIB3YIOTCSL  4YEJIOBEKOM (WJIM  JPYrod CHUCTEMOM) st
B3aMMOJICUCTBUSL C KOMIIbIOTepoM. Hampumep, KiIaBHaTyphl W MBIIIA —
CHenuanbHO pa3paboTaHHBIE KOMITBIOTEPHBIE YCTPOMCTBA BBOJIa,  MOHHUTOPHI U
OPUHTEPHl —  KOMIIBIOTEPHBIE  yCTPOMCTBAa  BBIBOJA. YCTPOMCTBAa s
B3aUMOJICUCTBUS MEXKITY KOMITBIOTEPAMH, KaK MOJIEMbI M CETEBbIE KapThl, OOBIYHO
CJIy’KaT YCTpOMCTBAaMU BBOJIa M BBIBOJIa OJTHOBPEMEHHO.
AJITOPUTM - HA0OP MHCTPYKIIUI, ONMUCHIBAIOIIUX MOPSAOK NCUCTBUNA UCTIOJTHUTES
JUTSL TOCTHIKCHUS Pe3yJibTaTa PEIICHHS 3aa4d 3a KOHEYHOE YHCIIO ACHCTBUH, MpH
J1000M HAOOpE UCXOAHBIX TAHHBIX.
CucreMa — COBOKYITHOCTh JJICMEHTOB, HaXOJSIIUXCS B OTHOIICHHSIX M CBS3SX
MEXTy OO0 1 00pa3yIoNIUX ONPEACIICHHYIO IIEJI0OCTHOCTD, €MHCTBO.
CucreMHOe MbIILJIEHHe -  B3TJIAJ Ha CHUTYalldi0, KOTrJa TMPU PEIICHUN
YUYUTBIBAIOTCSI BCE aKTyaJbHbIE BIMSIONIME HAa Hee (aKTOphl: Mpouuioe u Oyayiiee,
OKpYXEeHUE, 3a71a4u OJTU3KUE U TalbHUE
*30ecv u danee onpedenerus oansl 8 coomeemcmeuu ¢ ' OCT P UCO 8373—2014
(Hayuonanvuwii cmanoapm Poccuiickoti @edepayuu. Pooomor u
pobomomexHuyecKue ycmpoucmaa)

PoGor - mpuBOAHON MeXaHM3M, MPOTrPaMMHUPYEMbIH MO JBYM U Oojiee OcCsM,
MMEIOIIUN HEKOTOPYI0 CTEIEHb AaBTOHOMHOCTH, IBWXKYIIUNCS BHYTPU CBOEU
paboueil cpebl U BBITTOIHSIONINK 3a/1auy 110 PEeIHA3HAUCHHUIO.

ABTOHOMHOCTb -  CIIOCOOHOCTH BBIMOJIHATH 3aJa4d [0 MpeIHa3HAYCHHUIO,
OCHOBaHHasi Ha TEKYIIEM COCTOSIHUM H3JETUs M OCOOEHHOCTSX CUMTHIBAHUS
JAHHBIX 0€3 BMEIIaTeIbCTBA YEJIOBEKA.


https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D0%BE%D1%80_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D0%B5_%D0%B7%D0%B0%D0%B4%D0%B0%D1%87
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D0%B5_%D0%B7%D0%B0%D0%B4%D0%B0%D1%87

Cucrema ynpapJjieHusi - Ha0Op (yHKIUI JOTMYECKOTO YIPABJICHUS M CUIOBBIX
(GYyHKIUH, MO3BONSIIOMIUX MPOBOJUTH MOHUTOPHUHT, YIpaBICHHE MEXaHHYECKOH
KOHCTpYKIIMEH po0oTa W OCYIIECTBIATh CBS3b C OKpyKarouehd cpeaou
(000Opy1I0BaHUEM U TIOJIH30BATEIISIMHU).

Pob6oTn3upoBaHHOe yCTPOMCTBO - TNPUBOJHOM MEXAHU3M, HMECIOIIUN
XapaKTEPUCTUKHU MTPOMBIIIUIEHHOTO pob0oTa Wi oOcimykuBarouiero podora. Moxer
UMETh HEMTPOrpaMMUPYEMBIE OCH WJIM HEJOCTATOYHYIO CTEIIEHb aBTOHOMHOCTH.
MoOuiabHbIH PodOT - POOOTHI C ABTOHOMHBIM YINPABICHUEM, KOTOPHIE MOTYT
CaMOCTOATEIBHO MEPEIBUTATHCS.

Po0OoToTexHnka - Hayka W MpaKTHKa pa3padOTKH, MPOU3BOJACTBA U MPUMEHEHUS
poOOTOB

Crenenb cBOOOIABI - OJIHA U3 MEPEMEHHBIX, HEOOXOJMMBIX JUIsl OIMpeaesieHUs
JBUKEHUS TeJla B IPOCTPAHCTBE.

IIporpamma ynpasjeHusi - COOCTBEHHBII HAOOP YIPaBISIOIINUX UHCTPYKLIHM,
ONPENENSIONMX  BO3MOXKHOCTH, JCHCTBUA M  peakiuu podoTa WIH
POOOTOTEXHUYECKOU CUCTEMBI
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