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IPOI'PaMMEI

KpaTtkoe onucanue MopynsHas mporpamMma

IIPOrPaMMBI OPMEHTHpPOBaHA  HAa  pealu3alvio

UHTEPECOB Jeted B cepe

KOHCTPYHPOBaHMS,  MOJAEIMpPOBaHUA,

pa3BUTHE Ux B chepe

HHOOPMAITMOHHBIX TEXHOJIOIHH.
dopma 00yueHus OdHas ¢ JIEMEHTaMU JUCTAHI{HOHHOTO
o0y4eHus.
YpOBEHb COIEpHKAHUS YrnyOGneHHbIN

[1pomomKHUTENEHOCTE
ocBoeHUS (00BEM)

1 rog (216 wacos): MOIVYJIL 1.
«Mampusr  [onpbepra»-72  dac,
MOJVIIL 2. «3D TexHonmorum»- 72
qaca, MOJYJIb 3.«PobotoTexHuKa U
aBTOMATH3aLM»- 72 Yaca

BOBPELCTH&FI KaTCropns

14-18 net

Lens mporpaMmel

Cospnanue YCIOBHH IS
pasBUTHS JIMUYHOCTH pebeHKa ITyTeM
OpraHu3allill ero JeATeILHOCTH B
Iporiecce HMHTErpallidl  HadalbHOTO
UH)XEHEPHO-TEXHHIECKOT0
KOHCTPYUPOBaHHA i OCHOB
poboroTexHuku, 3D MoAenHpoOBaHKs,
PElIEHHS  PasNHYHEIX  HHIKEHEPHBIX
3a/1ad, a TaKkKe, INOJATOTOBKHA M y4acTHsl
B PasIUYHBIX TEXHUYECKHUX
COpPEBHOBAHUSX.




3amaun HporpaMMEI

JImaroCTHEIE:

1. PassuBath pasyMHoe
OTHOIIEHUE K OKpPYXAaIWEMY MHPY
qyepes JOTHYecKoe Hay9IHOE
BOCIIpHSTHE.

2. OopMHUpOBaTH

OTBETCTBEHHOE OTHOINEHHA K pabore B
IpyIne, BEASHUIO UCCIeNOBATENBCKOM
H MPOEKTHOM NesSTeIBHOCTH.

3. Bocrmmurtars
KOMMYHUKATHBHEIE HABBIKH, YMEHHA
a/IeKBaTHO BecTH ce0s B CTpeccoBoi
CUTYaL{H.,

4. ChopMupoBaTh  yMEHHE
paboTaTh, IONy4as MOJOXUTEIbHEIE
SMOLHH oT caMoro Ipolecca
CO3UIATENBHOW AEATEIHHOCTH.

MetanpeaMeTHEIE:

1. PasBuBarts Ka4yecTBa,
HeoOXomuMBIE IS NPOXYKTUBHOH
y4e0HO-HCClIefoBaTEeIbCKON

JIeITeIBHOCTH: HaOIIOJATeIBHOCT,
aHaIu3 H CHHTE3 CHTYalHil,
KOMMYHHKATUBHEIE KauecTBa,
KpHUTHYECKOE OTHOIIICHHE K
IIOJTyYEHHBIM PE3yJIbTaTaM.

2. QopMHUpOBaHKe y
o0yJaroIIXcs TICHXOJIOTHYECKOH
FOTOBHOCTH K BOCIIPUATHIO

npobIeMHOM CHTyalll Kak 3aJadd
NeATENbHOCTH.

3. Pa3BuBaTh MOTHBALIHIO
TUYHOCTH pebeHKa K CaMOpPa3BUTHIO U
caMopeanu3aiii,

OO6pazoBaTenbHbIE:

1. CriocoGCcTBOBATE
YrIyOJIeHHIO %} PacIIUPEHIIO
HMEIOIIUXCSA Y YYallMXCsl 3HaHHHM O
@CTECTBEHHBIX HayKax B LEIOM U

IPUOOPETEHHIO HHXECHEPHBIX
HaBBIKOB.
2. PackprITh 3HaYEHUE

eCTeCTBEHHBIX  Hayk B  ofIleM
o0pa3zoBaHuK y4yamerocs.
3.  CdopmupoBath




[IPEACTABICHHd O HAy4YHOH KapTHHE
MHpa B LEIOM, W HHXEHEPHOM
IoAX0HE JUIST peLuenus
PasHoOOpasHOro  Kpyra  peanbHBIX
3a1ad.

4, Co3patre ycnmoBusd s
NpHOOpETEHNS CIENUATBHEIX 3HAHWH 1
yMmMeHMli B ofmacTd  HaydHOHR
OEATEIbHOCTH: OBIAACHHS HABBLIKAMH
HUCCICAOBAHMM, HAYy4YUTh HAy4YHOMY
METOAY.

OxxupgaeMsle pe3yLTaTe

ObpazoBarensHele pe3yasTaTh:

1. YroybneHbl H = paCIUHpPEHsI
UMEoImHecs y YYalluXcd 3HAHUL O
€CTECTBEHHLIX HayKaX B LEIOM M

IpHOOPETEHHIO WHXEHEPHBIX
HABEIKOR.
2. HMeror mnoHsTHE © 3HAYEHHU

€CTECTBEHHRIX HAayK B  00wwEeM
006pa30BaHKH yYaleToCs.

3. HmetoTr  npexacTaBneHud 0
HAyIHOH KapTHHE MHUpa B LEIOM, M
HHXEHEPHOM MOJAXO0Je 19 pelleHud
pasHOOOpAa3HOTO  Kpyra  pealbHBIX
3a1a4.

4. Cosnausr YCIIOBHSA IS
IpuodpeTeHns CNEUMANBHLIX 3HAHUH U
ymMenud B ofnacte  HaydHON
JESATEIEHOCTH: OBJIAJIEHUS HABBIKAMH
UCCIICIOBAHMM, OCBOEHHE HAYYHOrO
METOI4.

JIM9HOCTHEIE PE3yIbTATHL:

1.  Pasymnoe OTHOCHTCSH K
OKpYKaroIleMy MHEpY yepes
JIOTHYECKOE HAYYHOE BOCIIPHATHE.

2. OrBercTBeHHO  OTHOCATCA K
pabore B TpymIe, BEJIEHHIO
UCCIENOBATENILCKOM ¥ IPOEKTHOM
JEeATEIHHOCTH,

3. PazBuTHI KOMMYHHKATHBHEIE
HABBIKH, YMEHHS aJeKBATHO BECTH
cebs B CTpeccoBOM CHTYALIHH.

4. IlpuobpeTeHo yMmeHme paboTaTs,
[OJy4as IONOXKHUTENbHBIE SMOLHMH OT
CaMOro  Tpoliecca  CO3HIATEILHOU




JIEATETHHOCTH.

MeranpenMeTHbBIE pe3yIbTaThl:

1. IIpuoOpeTreHb! KayecTha,
HEOOXOMUMEIE UL IPOAYKTHBHOM
yueOHO-HCCIIeJ0BATENBCKOH
JIeATENLHOCTH: Ha0IOJATEIbHOCTD,
aHaJIM3 %4 CUHTE3 CUTYalLH,
KOMMYHHKaTHBHEIE Ka4yecTna,
KPUTHIECKOE OTHOIIECHYE K
MTOJTYUEHHEIM Pe3yJIbTaTaM.

2. [lcuxonmorudeckas TOTOBHOCTH
00YyYaroIUXCs K BOCIIPUSITHIO
npoOIeMHON CUTyallud Kak 3aja4u
JeATEIBEHOCTH.

3. Bricokass MOTHBalMg peOeHKa K
CaMOPa3BHTHIO H caMOpealu3aliy.

Oco0ble yCITOBHS
(moctymHocTh wis pereit ¢ OB3)

[TporpaMma poctymHa 1ns o0y4yeHHA
nmereit ¢ OB3 (He uMeromux OcOOBIX
[POTHBONOKA3aHAH ).

Bo3MoXHOCTS peanu3anmy B CeTEBOR
dhopme

Her.

BosMoskHOCTE peann3anui B
3IEKTPOHHOM (opMaTe ¢ IPUMEHEHUEM

Bo3moxHa peanm3anys ¢
TIPUMEHEHHEM JUCTaHIIMOHHBIX

JUCTAHUMOHHBIX TEXHOJIOIMA TEXHOJOTHH.
MarepransHo-TexHuuecxas 0asa KoMmmproTEpHEIH KNace € IJIOKANBHOM
CeThIO, COOTBETCTBYIOLIHH
canutapueiM  HopmaMm  (CanlluH

2.4.4,1251-03) ¢ WHIUBHAYAIEHBIMHA
pabourMu MecTaMu Uit 00ydaroMKXCs
U OTJENBHEIM pabodWM CTOJNOM A
ieJlarora, ¢ MOCTOSHHEIM JIOCTYTIOM B

Wurepuer, MYJTETHME AU HBIM
IPOEKTOPOM, a TaKXe,
YKOMIUIEKTOBaHHEIE MecTa,
obopynoBaHHbele N1 COBPEMEHHOI'O
TEXHUUYECKOTO TBOPYECTBA, CTEIIAXU
11t oOopyHOBaHMS.

[TepeueHs obopynoBaHu,
HHCTPYMEHTOB U MaTepHaIOB,
HeOOXOMHMMEIX U1 peaau3alyy
[IPOTPAMMEIL:

Pabouee mecTo meparora: KOMIIBIOTED,




M®V, sBuneoxamepa, ¢oroannapar,
IIPOEKTOP, SKPaH, KONOHKY, MUKPOQOH,
YUCHHHIECKaA JOCKA.

1. ba3oBbri rabop LEGO
Mindstorms NXT 4 mr.
2. bazoBwiii wabop LEGO EV3
©a3oBslit HaGop 4 1T,
PecypcHriit Habop LEGO 8 wir.
Ilons mis copeBHOBauHil B
aCCOPTUMEHTE.
Hoytbyx 8 mit,,
3D pyuxu § wr.
3D npunTep 2 1wT.
3D ckanep 1 miT.
Habopsr «ApAyHHO» c
HaTYUKaMU K ACTIOJIHUTEIBHEIMHA
MEXaHU3MaMH B acCOPTHMEHTE.
8 mT.
10.Habopur paauoneTanei H
KOMIIOHEHTOB 8 IIT.
11.®@unament ans 3D
MOJETIHPOBAHHUS B
aCCOPTHMEHTE.
12.MlHCTpyMeHTEl [ py4HOI
00paboTKu nepeBa, MeTalna H
NJIaCTHKA B ACCOPTHUMEHTE.
13.PacxonHrle  Martepmanel s
TEXHHYECKOro  TBOpYeCTBA —
JEpEeBO, METANN M INACTHK B
acCOpTUMEHTE.
14.Paznuansie KpeneXxXHEbIe
Marepuanel  (xne#t,  Oomarsl,
BHHTEI, CaMope3bl, MaHOkI,
raliky B &CCOPTHMEHTE).
15.Kannensipckue
[IPHHAIIEXKHOCTH B
acCOpPTHMEHTE.
[Tepeuensn JMALCH3UOHHOTO
IIPOTPaMMHOTO obecrieqeHus,
YCTAHOBJIEHHOT'O Ha KaXJI0M
KOMIIBIOTEPE U HOYTOyKe:

I OC Windows 7 u BrITE.
2 MBS Office Bepcur 2007 u Boime.
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3 «IDE Arduino.

4 «TIO nna cosmanug 3D-mMoneneit
«3D Designer».

5 « CAIIP «Kommnac 3D»

6 «IIO «Blender».

7 10 «LEGO Mindstorms NXT»

8 <TI0 « LEGO EV3 »..




Coaep:xanne

Komniekc 0CHOBHEIX XapaKTepHcTHK 06pa3oBanus: 3

00beM, coleprkanne, IIAHHPYEMBbIE Pe3yIbTATHI

IofcHuTeNbHAS 3anKCKa 3

Llens v 3aaun mporpaMMel 6

Conepxanne mporpaMme! 8

Mogyne 1. 9

Monyis 2. 15
Monyns 3. 21
Il1aHupyeMBle pe3ynsTaTh 30
Komnuekc opranmsannoHHO-Mearorageckux YCJ/IOBHI, 31
BKJIIOYAI0MHHA GopMbl aTrecTanun

Kanenpapusiii yae6usI rpaduk (1o Momgynsm) 31
YCIOBHA pealn3alyi IporpaMMEI 39
DopMEI ATTECTALIAU 43
OneHoYHbIE MaTEPHATH] 43
MeToaudecKie MaTepHaTsl 44
Crrcok nuTeparypsl 57




PA3JEJ 1, KOMILTEKC OCHOBHBIX XAPAKTEPUCTHK
OBPA3OBAHUS: OFBEM, COJAEPXKAHUE, ILTAHUPYEMBIE
PE3YJBbTATHI

HOACHUTEJBLHAS 3AITNCKA

Iporpamma  «Umxeneps: Oymymero» opuenTHpoBaHa Ha peanuzaumnio
MHTEPECOB neTed B cdepe KOHCTPYHpPOBAHUS, MOJCNUPOBAHUSA, TIPOEKTHOMN
ACATENLHOCTH, PA3BUTHA MX HHOOPMALMOHHON M TeXHONOIMYECKo KyJIbTYPBL.
Ilporpamma sBnsercs MOIU(UUIMPOBAHHON, COCTABIEHA HA OCHORE THUHOBOH
TIPOTPaMMEI,  OCHOBHEIX ~PEITIAMEHTOB COPEBHOBAHHIL POBO®ECT, WRO,
«IBpuka», «[lar B Oynymeen, «Bomsimme BBI3OBBDY, «3D onuMnmana», «Maimmrs
T'on6epra». TIporpamma Hallpapieria Ha (OPMUPOBAHUE [TO3HABATENLHOMN
MOTHBAIlNY, ONpENeNsomel YCTAHOBKY Ha PE3yNbTATHBHOE YydacTHE B
HIDKCHEPHBIX COPEBHOBAHUSAX; IIPHOBpETEHNE OITbITa IPOXYKTHBHOH TBOPYECKOR
ACATENBHOCTH. KomnereHimu, mpuoGperennse B pesyipTaTe OCBOEHHUS Kypca,
YHal[Hecs MOTYT NPUMEHHUTh B DAa3MYHBIX O0JIaCTIX: ¢usnke, Maremaruxe,
HH(pOpMAaTHKeE,

PaGoTa B o6beqnnennn OPraHH3YeTCA M NPOBOAHTCH B COOTBETCTBHH ©
HOPMATHBHBLIMH JOKYMEHTAMM:

— OenepansHsli 3akon Poccuiickoii ®eneparuu ot 29 Aexabps 2012 r. Ne
273-03 «O6 o6paszosanui B Poccuiickoit Geneparmum;

— KoHuernms Pa3sBUTHA  JOIOJHHUTEIBHOTO - o0pazoBaHug neTelt,
YTBEPXCICHHAA pacniopskerneM IlpasuTensctsa Poccuiickoil Denepaliun Ot
4centsabps 2014 . Ne 1726-p;

— CTpareruss pasBUTHS BOCOHTAHUS B Poccuiickolt ®enepanuy ma
Ieprox no 2025 rogpa // Pacnopsxenue Ilpasurenscra P® ot 29.05.2015 1. Ne
996-p;

— Ilpuoputerneit mpoexr «JlocTymHOE  JomonHuUTEIbHOE o0pasoBanue
ACTeN»,  yTBEpKIEeH npesuguymom  CoeTa npu  llpesunerre PO 1o
CTPATEIrHYCCKOMY Pa3BHTHIO H IPHOPHTETHBIM npoekram ot 30.11.2016 r. Ne 11;

— DeaepanbHEbIif NPOEKT «YCIexX KaxIoro pebenukay, YTBEPXKACHHEIH (7
nekabps 2018 rona;

— Ilpukas Munucrepersa Ipocseienns P® or 09 moa6pst 2018 r. No 196
«O6 yrsepxuernn Iopsinka OPTaHM3allNK ¥ OCYIIECTBICHHS 0Opa’0BaTeNbHOM
ACATENBHOCTH 10  JMONOJNHHTE/IbHBIM obrreobpazoparenbHEIM NporpaMManny
(Manee — IMpukaz Ne 196);, :

— Ilpuxas Munucrepcrra o0pazoBaHHs u Hayku P® oT 9 auBaps 2014 r. Ne
2 «O6 yTBepxmeHuu mopsiKa NPUMEHEHHS OpPraHU3alksIMH, OCYIECTBISIONHMHY
obpasoBatensHyro ACATCHBHOCTE, NEKTPOHHOTO OOYYEHHS, IMCTAHIHOHHLIX
00pa3oBaTeNBHEIX TeXHOMOT 7 HPH peanusalyy 06pasoBaTENbHBIX IPOIPaMMy,;

— Ilpukas Munucrepcraa o0pasoBaHus u Hayku PD ot 05 nexabps 2014 r.
«O6 yrBepxaeHUM TIOKA3aTENeH, XapaKTepH3yIoKUX OBIHe KPHTEPHH OLIEHKH
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KayecTBa 0Opa3oBaTennHoil ACATEIIBHOCTH  OpraHU3alMi, OCYIIIECTBIAIOLIHX
obpasoBarenHyIO AEATENBEHOCTEY; |

— Ilpukas Munucrepcrsa Tipocsewienus PO or 15 anpens 2019 roxa Ne 170
«O6 yTBepKIEHHH MeTomuKu pactueTa noxasarells HAUMOHAIBHOTO IIPOEKTA
«O6pazopanne» «Jlons nereit B BO3pacTe or 5 mo 18 ;er, oXBayeHHEIX
AOIOIHATENEHEIM 06pa30BaHIeMY;

— Hocranoenenwe TI'nasHoOro TOCYZapCTBEHHOTO  CAaHMTAapHOIO Bpada
Poccuiickolt ®enepannu ot 4 wrony 2014 r. Ne 41 «06 yTBepaeHur CanlluH
2.4.4.3172-14 «CaruTapHO-d I AEMHONOr HYecKye TPEOOBAHMA K yCTpoMCTBY,
COREPXAHUIO W OPraHM3alMKM PeXuMa paboThl 00pasoBATENBHEIX OpraHM3AMi
ACTIOTHUTENIBHOTO 00Pa3OBaHUS AeTely:

- IlnceMo  Muno6praykn P®  «O HallpaBJICHHW  MeTO[HYECKHX
PEKOMEHIALMH [0  OpIaHM3aUMM  He3aBUCHMOM OLlEHKH  KadecTBa
AONONHUTENBHOTO 06pazoBanus geTei» Ne BK-1232/09 o 28 armpenst 2017 ropa;

— Meroauueckne pexomenmamuu 1o [POEKTHPOBAHMIO ONOIHHTENBHEIX
oDLIepasBUBAIOIIIX mporpamMm ot 18.11.2015 r. MunncrepetBo 06pasosanns u
Hayku PQ;

- I'punoxenns x muceMy MunucTepersa - o6pasosanms u HayKH
Kpacuomapckoro xpas or 06.07.2015 r. No 13-1843/15-10 «Metoxmueckue
POKOMEHIaNKM 10  pa3paboTKe  IONONHHTENLHEIX obmeobpasoBaTensHEX
obIepa3sBHBaroIHX [IpOrpaMMm ¥ NMpOrpaMM 3NMeKTPOHHOTO 00yueHus»;

— Meronuueckne pexoMeHganumu o MPOEKTHPOBAHUIO
ACIONHATENBHEIX  00meo6pa3oBaTenbHbIX ob1uepasBUBarOIyX IIPOrpamMm
Pribanésoit M.A., xann. nen. HayK, pyKOBOAMTENs Peruonanssoro momemshoro
HEHTpa NOTIOIHUTENBHOTO 06PA3OBAHHS eTeil Kpacrogapckoro xpas, 2020 r.;

~ Mertonmaeckie pexomennarmu «ONeKTPOHHEIE (mcTaHIMOHHEE)
y4ebnsie xypcel. (OCHOBHBIE CTPYKTYPHBIE KOMIOHEHTHL. TpeGoBamms x
paszpabotke W pasMeuieHHIo Ha JNIEKTPOHHON HH()OPMAITHOHHOH TIaThopme»
Puibanésoit ML.A., kaun. LIEA. HAyK, PYKOBOIOUTENss PermoHaIbHOro MOJIEJIEHOTO
HEHTpa OIIOTHUTENBHOTO 06pa3oBanus nereit Kpacnonapcxoro kpas, 2020 I.;

~ Ycras  Mymunmnaneroro ABTOHOMHOTO'  yYpeXJECHUs  UeHTp
AOTIONHATENLHOTO 00pa3oBanus ropoza Crassucka-na-KyGanu MYHHLIUOATHHOTO
obpaszobanus CrnaBsHcKmil PalOH M WHbIE TOKANBHbLIE aKTEl, PETNIAaMEHTHPYIOIIIE
OPTaHM3alMIO 00Pa3oBATENBHOTO MpoLEcea B YIPEXKICHIH.

Hanpasaennocrsn IpOrpaMMbl: TEXHHYECKAS.

AKTyaabHOCTHE NPOrpaMMEI,

®pannyzckoe cnoso CMHXCHED» O3HAYAET «U306PETaThY. Himxenep — sto
TBOpEL, U300peTaTeNb MHOIHX MOJT3HEIX Bemei. Kax Baxro Haumnars «TBOPUTEY
¢ CaMOTO NETCTBA, KOTHA INPHXONUT MHOKECTBO UICH ¥ XOpOINO pa3BHTO
BOOOpaXeHHe, KOraqa Her KOMIITIEKCOB, OBITOBBIX M XHUTEHCKHX npobnemM, xorma
BCPHIIb, 9T0 Yy Tebs 06s3aTeNbHO 9TO-To notysurcs... Kak roeopurcs =

CTUXoTBOpenuH B.Maskosckoro «Kem Grits?y»: «B HIDKEHEDPE! 5 § Tomen, mycts
MEHJ Haydar...»



Henoctarouno 3nanmii, KOTOpBIE MOXHO HONYYHTH HA YPOKAaX B IMKOTE.
Hmxeneproe 06pasoBanme HaummaeTcs Ha IMKOIIBHOM CKaMbe, MpPOIOIDKAESTCT B
BY3€, 3aTeM Ha NMPEANPUATHH, W, HAKOTIA He 3aKaHIUBACTCA. lIMeHHO mosTomy
BaXHO H aKTYalIbHO pa3BUBATh HHIKCHCPHEIC HABLIKH K CIIOCOGHOCTH B IIKOIbHOM
BO3pacTe, KoTAa JeTy Hanbonee criocobHRI K YCBOSHHIO 3HAHUIA.

«Y3Xe B IIKONE IETH NOIDKHEI HOJIYHATE BOSMOXXHOCTH PACKPBITH CEOM
CHOCOOHOCTH, IIOAFOTOBHTECS K JKU3HH B BBEICOKOTCXHONOTHYHOM KOHKYPEHTHOM
mupe». H.A. Megsenes.

«Ceromusa Hamo 106GHTHCS TAaKOTO TIOJIOKEHUS, YTOOB! MO-HOBOMY 3a3ByHalo
CI10BO MikeHep» (B.B. ITyrun).

Hccnenosarensckas u [IPOCKTHAs [ESATEIbHOCTE YYAllMXCH  SBISETCH
PE3yNIbTATUBHBIM  CHOCOOOM  J(OCTHMIKEHHS OMHOH U3 BaxHeHIIHX Lenei
00pa3oBaHus: HayuWTh Aeredt CaMOCTOATENIBHO MBICIUTE, CTABUTH M pElIaTh
NpoOIEMbl, TIpUBNCKAs 3HAHUA W3 pasHEIX ofnactell; ymeTs IIPOrHO3UPOBATE
BapHaTUBHOCTH PE3YNLTATOB.

3aHATHA 10 NaHHOMN TPOIPamMMe NpPEANoNaraoT NpHMEHEHNE YYaluMucs
IIOITyY€HHOIO ONbITa B Pa3/IMUHBIX KOHKYpCaX, ONMMITMANaX, KOH(MEpEHLHsX
TEXHWIECKOTO W €CTECTBEHHOHAYYHOTO HAMPABIEHHS PasnHYHEIX YPOBHEH.

YHUKanbHOCTE 06pa3oBaTensHOi IIPOTPaMMBI 3aKITIOYAETCA B BO3ZMOXKHOCTH
OOBENUHUTE KOHCTPYHPOBAHHE W [IPOTPAMMHPOBAHHE B OOHOM Kypce, 41O
CIIOCOOCTBYET UHTEIrPHPOBAHHIO IPCTIONaBaHUA HHAOPMATHKH, MAaTeMaTHKH,
tbusvKy, depuenus, ecTecTBEHHLIX HayK C pasBUTHEM HHKEHEPHOTO MBIIIJICHHUS
HEPE3  TEXHHYECKOE TBOPYECTBO. TeXHUUECKOe TBOPHECTBO ~— MOILHBIH
VHCTPYMEHT CHHTE3a 3HAHWM, 3aK/IamBIBAIONIHI IIPOYHBIE OCHOBEI CHCTEMHOTO
MpitwieHust.  Takum  oBpazom, MHMCHEPHOE TBOPYECTBO ¥ JIabOpaTopHEIe
HCCJIEN0BAHHS — MHOTOTPaHHas AeSTeNbHOCTB, KOTOpas JI0JKHA CTaTh COCTABHOM
HaCTLI0 TIOBCEIHEBHOM KH3HU KaXK(0ro 06y4aroerocs.

Heparoruuecxas 1e/1eco00pPasHOCTh MPOrpaMMBI 3aKTIOYAETCS B TOM, UTO
naet BO3MOXHOCTB AETIM HAYYIHTBCS TIPAKTUYECKHM npuémam
HCCIENIOBATCNBCKOH  IeSTeIPHOCTH, IIPOBENCHHIO W O(OPMIIEHHIO TIPOEKTOB,
CO3MAHNIO TIPE3CHTALINHN, 3T paboTh Ha KOH(MEPEHIHsIX, a TAKKE dopmupyer
OCHOBEI €CTCCTBEHHOHAYHHOTO BOCIIPUSATHS MHpa.

[Iporpamma «Hmxeneps! Gyoymmero» coueTacT B cebe pasnuyHEeIe QopMBI
IIpOBeNCHUS 3aHATHHA: y4yebHOe 3aHATHE, NIpaKTHYeCKass paboTa, KOHCYIBTALHH
IPYIIIOBBIE ¥ MHAWBHAYATBHEIE, B TOM 4HCe no HWareprery; y4e6Ho-
TPEHHPOBOYHEIE COOPBL;, YYaCTHE B COPEBHOBAHHAX M KOHKYpcax; «Kpyrusie
CTOIBD) COBMECTHO C POAMTENSAMU M YUCHUKAMH U T.1. Taxoe coueranme popm
TO3BOJIACT KaYECTBEHHO CHOPMHUpOBATEH MpoeCCHOHANBHbIE HABBIKH, TaK H
HO/VIEPXKUBATE Ha BBICOKOM YPOBHE [O3HABATEIELHELY HHTEpeC 00ydarommxcs,
TOTOBHOCTE K TBOPYECKOH JedATensHOCTH. CaMOCTOSTEIEHOE IUIaHHPOBaHUeE,
OPraHu3alysa U BBINOJHEHHE PaboT Mo 06paboTke unbopMarmM u MaTEPHAJIOB
PasBUBAIOT  HABBIKM  KCCHEOBATENbCKOM ACATEIEHOCTH UM TBOPYECKUe
CIIOCOGHOCTH OByqarommxcs.

AjpecaTt nporpamMmei;



Hononnutensnas obumeobpasoBaTtenpuas nporpamma  «Mmxeneprr
Oymyuiero» npeamonaraer BOSMOXHOCTE BOBNEYEHHS IeTei] AABYX BO3PacTHRIX
TPYINL: Cpeauss u crapuias Kareropun. ITporpamma IIPETyCMaTPUBACT 3aHATHS C
yHaUmMHUcs ot 14 gm0 18  jer, Ilpeanonaraemeiit  cocras IPpyNnel —
basHOBOspacTHas. B rpynme no 8 HEIIOBEK, HO 3aHATHS MOTYT IIPOBOZUTECH B
MUKpO-Tpynnax 2-4 yenoseka, B Tom unce 1 qepes MaTepher.

Yposenus pOrpamMmel, 06bemM H cpok peasusammu:

Yposens IIDOTPaMMBl  —  yITyGITeHHEI. Conepxanne NIpOrpamMME!
HpEAnonaraeT, 49To y4ammecs YKE 3SHaKOMBI C TaKHMH HAYKAMH: OCHOREL
MaTEMaTHKH, (HU3MKH, MH(GOPMATHKH, Y HHX  DasBUTO  3ieMeHTapHOe
KOHCTPYKTOPCKOE MEILUICHHe, OHU NIOHUMAIOT NPUHIMIL paboThl MHOIUX
MEXaHH3MOB, 00/1a4ar0T HABBIKAMY pyuHoro tpyaa.

CpokH peanusanun porpammer: 1 rox o6ygenus (216 Y4COB).

Ilporpamma  sBagercs MOIYILHOH, COCTOMT W3 TPEX mogynei: «3D
TexHonornm», «Mamuus Tonnbepray, «Pobororexmuka u aBTOMAaTHU3aIMD»,

®opma obyqennsn: ounas c SIEMEHTAMU TUCTAHITHOHHOTO 06y yeHHs.

Pexcum padoTbi: 6 4acog g Henenro, 3 s3amsaTus no 40-45 MHHYT f1Ba pasa B
HENCNIO, TIEPEMEHB] MEXIY 3aHITUIMY 1o 10 munyT,

Oco6ennocru Opranusanuv odpaszoBaTebHOIo npomecea:

Ipemycmorpens: (OPMBI  oprammzamMu 00pazoBaTensHOro Iporecca:
TpymmoBas Gecema (obcysxmenue PETTIAMEHTOB  COpeBHOBaHMIA, obcyxenue
CTPaTerM#  MOIATOTOBKH); caMacToaTensHas  (o6yuarommecs BBINOJIHAIOT
HHIMBHIyanbHbIC 380aHKA (OTHOCHTENBHO BEIOpaHHBIX COPEBHOBAHHIT) B Teuenme
HacTH 3aHATHS UIIH OZHOTO-NBYX 3AHATHH); NPOEKTHAL HEeATEIBHOCTE (mony4enwe
HOBBIX 3HaHWMH, peanuzanms MHIMBHNYANbHEIX W  IPYNIIOBBIX IIPOEKTOR);

HOEJb U 3ATTAYN ITPOT'PAMMBI

Henarpro nporpamvmer «Mrxeneps 6ymyueron ssisercs CO3TaHue YCIOBHi'
Al PA3BUTHSL JIMYHOCTH pebenka [IyTeM OpraHM3alMH €ro AesATeNBHOCTH B

3allad, a  TaKKe, NOOrOTOBKH K YHACTHS B  DasMHYHBIX TeXHHYECKIX
COPEBHOBAHHAX.

3agayn:

JHuHOCTHBIE;

1. PazpuBate Pa3yMHOe OTHOLUEeHHE K OKpYXatoImeMy Mupy depes
JIOTHHECKOE HayYHOE BOCHPHSATHE.

2, Dopmuposarts OTBETCTBEHHOE OTHONIEHHS K pabore B IpyHiie,
BCACHMIO UCCIIENORATENLCKOMH 1 NPOEKTHOH AESTENLHOCTH.,

3. Bocmurars KOMMYHHUKATHBHEIE HABBIKH, YMEHHA aJeKBATHO BeCTH
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¢ebs B cTpeccoBoil CHTYAIWH.

4. Cdopmuposars ymenue paboTaTe, HOIyYad HOIOKATEIbHEIE SMOLUN
OT CaMOr'o IIpoLecca CO3UIaTeNBHON AesTebHOCTH.,

Meranpeamernpie:

1. Pa3BuBath kauectsa, HEOOXOAMMEIE IS NpPOLYKTHBHOI yueOHO-
HCCIICNIOBATENECKOY  IESTeRHOCTH: HaOMIONATENbHOCT, AHAIMS H  CHHTE3
CHTyalui, KOMMyHUKATHBHBIE KaY€CTRa, KPHTUHCCKOE OTHOIIEHHE K TIONYIEHHEIM
Pe3ynbTaTaM.

2. DopMupoBaHHE y 06YYAIOIUXCS IICHXOJIOTHYECKOH TOTOBHOCTH K
BOCIPHATHIO HPOGIEMHO CHTyal K Kak 3a[auH NesTebHOCTH,

3. PazBuBaTe MoTHBaIMIO JHYHOCTH pebeHka K CaMOpasBHTHIO H
CaMOpeaTH3aI[HH.

OdpasoBarenbumpie:

1. Cnocobcreosats yriy6nenuro u PaCHINPEHHIO UMEIOIIMXCS Y YIaI[IXCst
3HAHUA O eCTeCTBEHHBIX HAayKax B IEJIOM K MPHOOPETEHHIO HHIKEHEPHBIX
HaBBIKOB.

2. PackphITh 3HAYeHHEe eCTECTBEHHBIX HayK B o0meM oOpasoBaduu
yyargerocs.

3. Cdopmmposats mpexcTaBrenus o Hay4YHOH KapTHHE Mupa B IIeJIOM, U
HIDKEHEPHOM [OAXO.E UL PElTeHH s PasHoo6pasHoro Kpyra pealbHEIX 3a1a4.

4. Coznarts ycnoBus mis NPUOOPETEHNS CHENMANBHEIX 3HAHUY U YMeHu# B
O0IIaCTH HAYYHOH IeaTeNLHOCTH: OBTA/ICHUs HABRIKAMH HCCJIE/JOBaHUM, HAY4HTE
HayJHOMY METOZY.

OcobGennocru nocrpoenus Kypca H ero cogep:KaHus:

Merononoruueckoit  ocmosoit [IPOTPaMMBI  ABJISIETCY  CUCTEMHO-
ACATCIBHOCTHBIN IOAX0/, KOTOPEIH 06ecneunBaet:

— (OpMHpOBaHHE TOTOBHOCTH OOY4arommxCcs K CaMOpasBHTHIO W
HETPEPLIBHOMY 00pa30oBaHuUIO;

— IPOCKTHpOBaHHE U KOHCTPYMPOBAHHE pAa3BHBAKOIICH obpazoBarenpHOH
CPelbI 00PasOBATENLHOIO YUPEKACHUS,

— 8KTHBHYIO yIeOHO-O3HABATENEHYIO HeATENBHOCTD 00yJaromuxcs;

— TIOCTpOeHHE 00pa3oBaTENBHOrC Tpomecca ¢ YIETOM MHIUBH/IYAIBHEIX,
BO3PACTHBIX, IICUXONOTHYECKHX, (BU3NONOTHIECKHX ocoberHocTelf ¥ 370pOBbs
00yyvaroIIXxcs.

Peanuszanus  niporpammer OCYINCCTBISIETCS HA OCHOBE pEraMEeHTORB
PA3IIMIHBIX TEXHHYECKHX COpeBHOBaHmit. [lpm PEIIEHHH [OCTABIEHHEIX 3a7aY
3aTPArHBacTCs MHOXECTBO MPOGNEM U3 pasHBIX oGmacTeit 3HAHWH — OT TEopuH
MEXaHUKH 10 nemxonoruu. Kype npeamonaraer HCTIONB30BaHNE KOMITBIOTEPOB,
CHEUUDUIECKOTO  TeXHHYECKOro obopynoBanus, a  Taxke PasNIMIHBIX
poGoToTexHuyeckux KOHCTPYKTOPOB W HabopoB. . Yuammecs [IOJTYYarOT
MPENCTaBICHHE 00 OCOGEHHOCTAX  COCTARICHMS IIpOrpaMM  yIIpaBIIEHHs],
dBTOMATH3ALMM MEXaHH3MOB, MOJENHPOBAHHS paboTer cuctem. Kpome Toro, B
Kypc «Hmxenepsl 6yymeroy» HHTCIDUPOBAHBL TaKHME MNpPEIMETHl KaK (H3MKa,
MaTeMaTHKa, WHQOPMATHKA NJIf pelleHus NPaKTHYECKHX 3ala4, CLEeHWYeCKoe
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MacTepCTRO, /ISt [TOArOTOBKY | myONNYHON 3a1UTE IIPOEKTOB, MCUXONOTHA, Ui
YIYUIIEHUs BIaUMOACHCTBHS B KoMaHJe, cTpeccoycroiunBocty, TeXHHYECKHI

[IPE3SHTAMH POEKTOR. ‘

Metonmueckue ocobernocTy PeaIM3alMH IPOrpaMMBI;

— COUCTaHNe BO3MOXHOCTH pa3sBHTHSA WHIUBHAYAILHEIX  TBOPYECKUX
crnocobHocTell U popmuponanme YMEHUH B3auMopeicTBOBaTh B KOJIIEKTHBEE,
paGoraTs B rpynrme; '

— COYETaHHe IUMKINYHOCTH TEOPETHYECKOro MaTeéprana ¢ pacliupeHreM
obvema urdGopManuy B PaMKax NOJIrOTOBKA K COPEBHOBAHHSIM,

— OHNAHH B3aMMOIENCTBHe menarora i O0YYaKOIIHXCH NOCPENCTBOM CeTH
Wnrtepuer.

Hporpamma cocrasnena ¢ YHICTOM COBPEMEHHOIO COCTOSHUS HayKH u
COLCPKAHUS  JOTIOIHHUTENLHOIG o0pasoBanms, Qua npeacTasinser coboii
obyyaromryro CHCTCMY, B KOTOPOH peGeHOK caMocTosTennHO nprobpeTaer 3Hanus,
a4 TENaror OCyuIecTBIsSeT MOTHBHDOBAHHOE YIpAaBIeHHE ero obyuennem
(opraruzoBsIBaeT, KOOpPIMHHMpYeT, KOHCYNbTHpYeT, KOHTpOJIHUpyer).

Iporpamma pomonauTensroro 00pasoBaHus MOXET GbITh HCIOIB30BaHA 1
KaK QaxKyTbTaTHBHEIN, 3MeKTHBHEL Kype, Kak Merommyeckoe mocobue mo
MIOLArOTOBKE NeTel K MpOeKTHOH u HCCIIeA0BATENBCKOM HeHTEHLHOCTH, Pa3BHTHIO
IPOEKTHOI'O MEIIIIIEH S,

IIporpamma CIIOCOOCTBYeT:

1. ®opmuporanuio HHTCpeca K y4eOHO-HeCnenoBaTe beKolt AEeATETEHOCTH,
KaK HeoOXonummoii cocTasisromei OOYYeHHS U MepBOHAYATBHEIX YMEHUH, u
HABBIKOB IPOBENICHHS HCCIIEAOBAHMIA;

2. Peamuzanuy  mexanuzma BIIOMCHUSA  YYaIMXCA B  TeXHHYECKOe
TBOPYECTBO;

3. Obecnevenwro IIAPOKON BO3ZMOXHOCTH [UIs «TPAHCIALHN» JTUYHOCTHBIX,
TBOPYECKHX KAYECTR;

4. GOPMHPOBAHMIO HOBOrO cnocoba neifcrauit, YCBOCHHEIM CTapLIM
UHAMBUIYATIBHEIM OTIBITOM, ¢ HORBLIM TpeboBaHuAME ero TIPHMEHEHHS;

5. DOPMHPOBAHMIO LETOCTHOI KapTHHBEI MHpa Ha OCHOBE NEHHOCTE(:

Pa3IHYHLIX  eCTeCTBEHHEIX HayK, KynbTyphl, HCIIOCPEACTBEHHOIO  IO3HAHMS
MEeHCTBUTENBHOCTH 1 cebs,

COIEPXAHUE ITPOTPAMMB]
YueGublii nnan
Ne Conepmxanne Koanuecrpo qacos Dopmer —[
n/u BCETO | Teopust | mpakruxa KOHTPOIA
1 MOJIYIIb 1. 72 27 45 CopeBHopanue
«Marmpg I onbepray
2 MOJIVIIB 2, 72 21 51 Copepuopanue
«3D texwonorumy
3 [ MOJIVJIb 3. 72 21 =) Copesrosanue |




«PoGoTorexuuka u ABTOMATH3ALAL)

BCETO 216 69 147

MOZIYJIb 1. «<MAIIIMHBI I'OJABEPT A»

IIpoGaeMa H akTyanbHOCTS. IIpobnema mexpaTku KBaJIUDUITMPOBAHHBIX
HIDKCHEPHBIX KaJpOB B MOCHEIHME TOMBI CTAHOBHTCS OCTPOAKTYaIbHOM 715
MHOTUX PETHOHOB Haule# crpadbl. ITo cnosam Ilpeswgenta PO B.B. Ilytuna:
«Hemp3st  momycturs, uT06BI CYyLIECTBYIOINMHE  KaipoBBIM HeQHIUT cran
CACPKUBAIOIMM (DAKTOPOM PasBHUTHS 3KOHOMHK». B CBS3H ¢ 5TuM BaXHEIM
HANPaB/ICHHEM PasBUTHS 0OPAa3OBAHUS CTAHOBUTCS (OPMUPOBaHHeE HH)KEHEPHOTO
MBIIIIEHHS HA BCEX €r0 YPOBHIIX.

COBpEMEHHOTO IKONBHYKA TPYAHO YBIICYb MHXXECHEPHOH Haykoli BBHOY ce
CIIOXXHOCTH, HO, 00pasoBaTensHEId Momymh «MaluHE! I'onpGepra» ornmaHO
NOAXOIUT 1yt 3Toro. OCHOBHOM akKueHT [emaercs Ha bopmupoBanme y
OOY4aOIMXCA OCHOB MHXEHEePHOMN KYyILTYPBL. 3TO: BIAJeHHE HABBIKAMH
MOZIEIMPOBAHNA, IPOSKTHPOBAHUS, KOHCTPYUPOBAHHUS; YMEHHUS OpPraHW30BbIBATE
COTPYIHUYESCTBO %} COBMECTHYIO JEATEIBHOCTD, (bopMynupoBaTs,
ApPryMCHTHPOBATE H OTCTAUBATE CBOE MHEHHE, OCO3IHAHHO HCHOIB30BATE peueBkle
CPEACTBAa B COOTBETCTBHM C 3afJaueil KOMMYHUKALMH., TH Pe3ylbTaTsl HE
MPOTHBOpEYaT, & HANPOTHB CIOCOOCTBYIOT pealu3aldl 3a1ad, 3aIOKeHHBX B
(enepanbHbIX 0GPa30BATENBHAIX CTaHzAapTax OCHOBHOro ofmiero o6pasoBaHms.
IIporpamma o6GpazosarensHO IpakTHKM "Mammna TonpGepra” wauenena na
dopMupOBaHUe yacTH 3THX 00pasoBaTensHEIX Pe3yIBTATOB.

Ha coBpemennoM stamne CYIIHOCTE  KOHCTPYKTOPCKOM  IIOATOTOBKH
00y4arOlMXCsl, COOTBETCTRYIOIIEH YCIOBUSAM HayYHO-TEXHMYECKOIO IIporpecca,
O0YC/OBIIHBAETCS.  CTPYKTYPOH  uelloBeUecKoit TPYAOBOH  IeATEILHOCTH.
KouctpyupoBanue mnpemcrasnsier  cromHbI KOMILTEKC  YMCTBEHHBEIX W
IpaKTHIeCKUX JHeicTBui. JlanHEIM mponecc moxHO YCIOBHO pasiemuTh B 4
KJIOUEBEIX 3Tarna: — 000CHOBAHHE UaeH, — rpa)0-KOHCTPYKTOPCKas NOATOTOBKA
SalaHudl; — TeXHMKO-KOHCTPYKTOPCKas MOATOTOBKA 3aiaHHsS W IIPaKTHYIeCKOoe
OCYIICCTBICHUE 3aMBIC)IA; — OLIEHKA pE3yIbTATOB TEXHHUKO-KOHCTPYKTOPCKOTO
pelenus. [JaHHbie 3Tansl 0GsI3aHbl yHUTHIBATE APKO BBIPAXKEHHBINM Pe3yIbTaT: Ha
TNICPBOM 3TaNe - 3TO OCMBICICHHAS W [PUHATAS wies, Ha BTOpPOM - Tpado-
KOHCTIpYKTOpCKas pa3paboTka Haew, Ha TpeTbem - TEXHUKO-KOHCTPYKTOpCKas
obpaboTka 1 noBeneHME Haen 1o IPaKTHIECKOrO BOILIOMIEHHS, 4 KPOME TOTO caMma
NPAKTUMECKas pEaNu3alMs PCIICHUs, Ha YeTBEpPTOM - aHaH3 KOHCTPYKIIHH,
Ropabotky ¥ e& onenka. OcoGeHHOCTS HCCTIEIOBAHHEIX ITaNoB (OPMHPOBAHUS
KOHCTPYKTOPCKUX 3HAHUH COCTOUT B OPHEHTALHH WX Ha COBMECTHYIO paloTy
efiarora 1 y4amerocs, i Ha COBMECTHYIO paboTy 06YJaroIIHXCs.

3aHATHA TO JAHHOMY MOZYMFO NPCATIONATAIOT [IPHMEHEHHE YYaliMHUCS
[IOTYy4EeHHOrO onkITa B KoHKypcax «KyBok marmun Tonn6epra» paznuunBIx
YPOBHEH.

yHHKEUIBHOCTB JaHHOIQ MOIYJA 3aKIIYAcTCd B BO3MOXKHOCTH H3VIHTE
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OCHOBBI KOHCTPYHPOBAHHS OCHOBHBIX MEXAHHM3MOB W IPUMEHHTL 3HAHUA Ha
[IPAKTHKE B BHIE IOCTPOCHHS CBOeH coGCTReHHON Manuue:,

Monyns «Mammuer I'onpBepra» coueraer B cebe pasnuynble QopMel
IPOBEACHUA 3aHATHH: y4eOHOe 3aHATHE, IpaKTHYecKas paboTa, KOHCYIBTAIHK
TPYNIOBBIC ¥ WHAWBUIYalNbHEIE, B TOM 9HCIE TIQ Hureprery; yuebHO-
TPEHUPOBOYHEIE COODEL, y9acTHe B COPSBHOBAHMAK M KOHKypcax; «Kpyrmsie
CTOIBD> COBMECTHO ¢ POIUTENAMH M YYEHHKAMH M T.1. Takoe coderamme bopm
TI03BOJIACT Ka4eCTBEHHO COOPMHPOBATH NPohecCHOHANbHER HaBBIKH, TaK H
IONICPXKUBATE HA BBICOKOM YPOBHE [I03HABATENLHEIL HHTEpeC 00y4aroImmxcs,
TOTOBHOCTb K TBOPYECKOH MAeATeNBHOCTH. CaMOCTOATEIBHOE IIAHHUPOBAHHE,
OPraHM3allks W BRINONHEHHWE paboT mo obpaGoTke HHOOPMALMH ¥ MaTepHaloB
Pa3BHBAIOT  HABBIKH  HCCIEAOBATENLCKOH  J€ATENBbHOCTH U TBOPYECKHE
criocobHoCTH 00YYaromMXCs.

Cpok peannzauuu mogyns: 72 uaca.

@opma 00ytieHHs: O9HAS C DIEMEHTAMY JUCTAaHUHOHHOTO 06yUeHys.

Peskum paGorsr: 6 yacos B Heemo, 3 3aHaTHA 1o 40-45 MuHyT n1Ba pasa B
HEJSITIO, IEPEMEHBI MEXKTY 3aHATHAMM N0 10 MUHYT.

Heasro Monyns «Mamune l'onn6epray» sBngercs cosmanme YCIOBHH s
PAa3BHUTHA JINHOCTH pebeHKa MyTeM OpPraHH3alliM e€ro JesSTelLHOCTH B Hponecce
HHTEIPallii HaYabHOI0 HHXEHEPHO-TEXHUIECKOro KOHCTPYMPOBaHHS, PENICHHSI
HIDKCHEDHBIX 331129, & TakKe, IIOATOTOBKM H YYacTHS B TeXHHUECKHX
COpEBHOBaHHMSIX.

3anaun;

JIuunocrHere:

5. PasBuBaTh pasymHOE OTHOWmIEHMe K OKpyXalolleMy MHpPY Hepes
JIOTHYECKOE HAYYHOE BOCIIPUATHE.

6. ©OpMHUPOBATE OTBETCTBEHHOE OTHOLICHUS K pabote B rpymme,
BEJIEHUIO COBMECTHOH JesTeILHOCTH.

7. BocnuTaTh KOMMyHUKaTHBHEIE HABBIKH, YMEHHS aJICKBATHO BECTH
cebs B CTpeccoBoit CHUTYAIIHH.

8. Ccdopmuporats ymenue paGoTars, TIOJTy4as IIOJOKUTENEHbIE HMOLIUH
OT CaMOro IpoLecca CO3UNATENRHON AesTe IBHOCTE.

MeranpeamerHspie:

4. Pa3sBuBaTE KawecTBa, HeOGXOHHMEBIC LS OPORXYKTHBHOH yueGHO-
MCCICNOBATENECKON  NeATENLHOCTH: HabMIOAATENbHOCTh, AHANH3 M CHETER
CATyalliil, KOMMYHHKAaTHBHEIE KaYecTBa, KPHTHYECKOE OTHOLIEHHE K MTOJTyYeHHBIM
pesynpTaram.

5. DopMHpOBaHHE Yy OGYYAIOIMXCA TCHXOIOIMYECKO TOTOBHOCTH K
BOCIIPHATHIO TPOOIEMHOM CHTYaIUK KaK 3a1a9H TeSTe)LHOCTEL

6. PasBuBaTe MOTHMBALMIO NMYHOCTH pedeHKa K CcaMOpasBHTHIO H
camMopeanu3almy,

OobpasoBarennusie;

5. CnocoGcrBOBaTh yrioy6nenuro u PaCIIMPEHUIO HMEIOIIUXCA Y YUAIHXCS
3HAHMH O ECTECTBEHHBIX HAYKaX B UEIOM H NPHOOPETEHNIO HHKEHEPHEBIX
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HAaBBIKOB.

6. Ilosmaxomuts o0yuaromuxcs ¢ mpeed "Mammnst [ onpdepra" u ee
BapHaHTaMH U3 ceTH MHTepHer.

7. HayuuThr cocTaBasaTs CXeMy MallWHBl W MallMHY B COOTBETCBHH C
3aaHHOH CXEeMOIi.

8. Co3nate ycmOBHS [ KOHCTPYHPOBAHMS COGCTBEHHON MAWIMHEI C
3aaHHLIMY TTapaMeTPaMH.

YueOnbIH nuan Mogyasa «Mamuun I'osngGepras

Ne Copepixanue TeMbl Koamnuecrro uacon DopMul
n/o BCEIr0 | TEOPHA | NPAKTHKA KOHTpOIA
1 Brojnbie 3anaTHs 3 2 1 IMex.
Habnonenye,
BBOJ(HEII
KOoHTpoOns 3V H,
TECTHPOBAHHE
2 Hay4neri MeTon 1 0cHOBEI 6 3 3 TECTHPOBAHHE
€CTECTBEHHEIX HAYK
3 O630p pernamenTos cOpeBHOBAHWH 3 3 — [eJaroTHYECKoE
HabmoneHue
4 ITpoeKTHAA NEATEMBHOCTE 9 3 6 MHHH-ITPOEKT
S Maianns lonnbepra 51 16 35 COPEBHOBAHHE
BCEI'O 72 27 45

Couep:ranne yuebnoro mrana MOAYJIA «Mamanab I'ong6epra»

1. Beoonsie sauamun - 3 vaca (2 waca - meopus, 1 wac — npakmuxa).

Teopemuuecxas yacmep:

VHCTpyKTax 1O TexHMKe G6e30IACHOCTH. 3HAKOMCTBO G Teopue
TEXHUYECKOH JCATSIBHOCTH, ¢ COBPEMEHHBIM TIPOrPAMMHEIM 06eCIIeTeHuEM.

IIpaxmuueckas wacmo:

ITpoxoxnenue TecTHpOBaHHS Ha KOMINBIOTEPAX C LENBIO OTIPENCIEHHS THIIA
THYHOCTH ¥ 0a30BBIX 3HAHMIA.

Dopma KOHMPORA: TIearOTHYECKOE HaOIO/IeHIe, BBOAHEIA KOHTpoMs 3VH,
TECTHPOBAHHUE,

2. Hayunotii memod u ocroevr ecmecmeennsix Hayk — 6 vacoe (3 uaca
— meopus, 3 uaca — npakmuxa).

Teopemuuecxasn vacmo:

3HAaKOMCTBO ¢ HAYYHEIM METOIOM. Ob30p COBpPEMEHHOTO COCTOSHKS
€CTECTBEHHEIX HAYK.

IIpaxmuneckas wacme:
IIpuvenenne 6a3oBBIX 3HaHHH MaTeMaTHKH, MHGOPMATUKY ¥ (M3UKH B
PEIICHUHU THIOBBIX TEXHUYECKHX 3a71aY,
Popma KoHmMpPONs: TECTHPOBAHHE (BBOIHAS IPOBEPKA 3HAHMIA ).
3. 0630p peznamenmos copesnosanuii — 3 waca (3 uaca - meopus).
11



Teopemuueckas vacme.:

3HaKOMCTBO C pachHcaHHeM u PerVIaMEHTaMi  COPEBHOBAHME Ha
npeacroanwii roa. Onpenenernye HHAUBUAYaNBEHBIX GOPM yuacTus.

Dopma konmpona: Tenaroruueckoe Habronenue.

4, Ilpoexmmuan oeamenvuocmy — 9 4acos (3 waca — meopusn, 6 wacoe —
Rpaxkmuka),

Teopemuueckan yacme.:

3HaKOMCTBO C METOHOM IIPOEKTOB.

IIpaxmuneckas wacmp:

Wsrorosnenune cobersennoro TEOPETHUECKOTO MUHH-TIPOEKTA.,

Dopma kowmpos: MHUHH-IIPOEKT.

5. Mawunp Tonoéepza — 51 ygc (16 uacoe — meopun, 35 uacog —
npaxkmuka),

Teopemuueckan uacme:

3HaKOMCTBO ¢ Mamupamu I onmbepra. Msyuemwe mpunmumos paboThr,
paceMoTpenue mpuMepos. Mzyuenue periiamenTa copeBrOBanus «KyGok Mammmey
Connbepray. Posiu B KOMaHe.,

lpaxmuueckas yacme:

Cosnanve wumxenepnoit KoMaHAbL  IlpoexTrposanue W wm3roTOBIEHHE
Mawmukbl onpbepra. IpoBenennue COPEBHOBAHHUA,

@opma koHmpons: COpPEBHOBAHHE,

OGpasoBareibHbie onaiin pecypcst
O6uwias rpynna B counansuol cery «B Konrakre» ms 00pazoBaTensHEIX

MaTepHaloB IO BCEMY Kypey «Hmxeneprl Synymeroy
https://vk.com/club1591 76878

1. Texnuka 6ezonacyocTy.

https://www.youtube.com/watch?v=DO3h4-VOFuO
https ://Www.youtube.co1n/watch?v=c\/83 ponX3kY
https://www.Voutube.com/watch?v=ZsDodRG94vo

2. 3HakoMcTRO ¢ HaY4HBIM METOJ/OM, O630p COBPEMEHHOI0 COCTOSHHS
CCTECTBEHHBIX HAYK,

https://habr.com/ru/post/320054/

https://www.youtube.com/watch?v:rgfegTSh 0l

https://www.youtube‘com/watch‘?v=Ioaq97Jp1OO

3. llpuMenenue 6a3oBrIx 3Hanm MaTeMaTHKH, NTHYOPMATHKA U DH3HKY
B PCLICHVH THIIOBBIX TEXHHYECKUX 3a/(a.

https://stepik.org/course/1296/ promo

https:// m_ipt.lectori.v.ru/lecture/TechPred-Tech Case-S08-130322.02

https://mipt.iectoriy.ru/iecture/TechPred-TechCase~S 15-130426.01

4, 3HAKOMCTRO ¢ pacIucanueM U pernamMenTaMu COPEBHOBAHHIA,

https:// Www.youtube.com/watch?v=LvR w2rNVNG
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5.

3H&K0.MCTBO C METOIOM IIDOEKTOBR.

https://ww.youtube.com/watch?vzoélJmoLCngA

6.

Hsrotosnenue cobCTBEHHOrO TEOPETHYECKOr0 MUHHU-TIPOSKTA,
https://club.1c.ru/dl/ :

7.

https:/sammitportal.ru/teach er

Munu-npoexr.

s/stati/ sovety-uchastnikam-proektnoy-

deyatelnosti/

8.

3HaKOMCTBO ¢ MamuHamu [ ongbepra.

https://Www.mirf.ru/science/chto-takoe-mashha—goldberga/

https://www.voutube.com/watch?v=MCNWOTNASOO

http://goldbergclub,ru/vidv«mashin

9.

By KOHCTPYKUMH Mamwuy [ onxbepra.

hgp://,qoIdbergclub.ru/vidy—mashin

10.

Mexanwueckas sueprus,

http://,q,oldbergc.lub.ru/me.khanicheskava—energiva

11,

Kunemaruueckre cesaspu

http:// goldbergclub.ru/kinematichesk_ie-swazi

12,

OHEPrus paclIupsIOIUXCs Ta308,

http://goldbergclub.ru/zhidkosti-kak—energiva

13.

BHGKTPOMaFHHTHaﬂ JHEPrHs.

http://goldbergcly b.ru/elektroma gnitnaya-energiva

14.

Cosnanune HHXXEHEpHOH KoMaHasl. Pomi B KOMaH/e.
http://go.ldbergc]ub.ru/komanda

15,

Wsyyenue pernamenta co

http://goldbergclub.ru/

http://go]dber,qclub.ru/konkursy

16.

WUnes u maciopr npoexkra,

http://,g,o]dbergcIub.ru/pasport-mashinv

17,

Cuenapuif mamugsr: KOHCTPYKIIHS.

h_ttp://goldbergclub.ru/sc.enarii-mashinv

18.

Cuenapuii MammHe!: jusaiiy,

http://azoldberg;club.ru/scenarii—mashiny-dizainer

19,

Hsrorosnenue mMammun; I'omuGepra.

http://goldbergclub.ru/ instrumentv-sborki

OIEHKA PE3VJIbTATUBHOCTH

1. Onenkxa NPOAYKTa - NpOBOAAT 00y4yaromuecs

PeBHOBaHUA «Ky00oK mammuer [ onxabepray.

TpeCOBaAHMIO.

Kagectso Buneopoymk cust. Mamuna OTBCHAET BCEM TEXHHYECKHM | 3 Gajra
pabor TPeOOBAHUAM:

- HaunHaeT paboTy 110 3BOHKY MOBHIBHOrO Tenedona;

- KOPM U3 COCyza NOnajt B MHCKY.

Buneopomuk cusT.  Marumng OTBCHYACT TONBKO OxHOMY | 2 Gamna
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Buneopomuk me chsr, xors MamuHa paboTaeT m OTBeYaeT BceM
TPe0OBaHEAM,

Bupeopomix cust, no mammna me paboTaeT Wi we orseuaer | | Gan
38JJaHHBIM TpeOOBaHHAM,

Bunmeopomuk He CHAT, MallliHa PaboTaeT, HO OTBEYAET TONLKO
OOHOMY TpeCOBAHHAIO.

2. Ouenka coTpyauuvectpa - NPOBOAMT MeJaror 4yepes HaG/Il0NeHHe 32
paboroii Gpuran

Cotpynunu | AxTHEHOE 00CyxIeHre, yMeHue AOTOBOPHTECH, KOOPAMHAUHS | 3 Gaiua
€CTBO ACATENLHOCTH, OMOIb APYT APYTY
Koopnuraimums wactuamas, ocrammcs CIIOPHBIE MOMEHTBI, €CTh | 2 Gaya
3NIEMEHTDI COTPYAHHYECTRA
Ywanipecs merraroTcs MOTOBOPHUTRCA APYT C IOPYroM, HO He | 1 Gamn

MOTYT npuHTH X ofmemy cormacuio, He Moryr paboTars
COBMECTHO.

OXUJAEMBIE PE3YJbTATHI
[0 UTOTaM HIYYEeHHST MOIY.IN

JugHOCTHEIE:

5. PasButo pasymmoe orTHOmenme K OKPYXaIOmMeMy MHDY 4epes
JIOTHYECKOE HAYYHOE BOCIIPUATHE,

6. CdopMupoBano oTBercTBeHHOE OTHOWIEHHE K pabore B rpymme,
BEICHHIO COBMECTHOM AEATeNbHOCTH.

7. BocmuTaHBl KOMMYHMKATHBHEIE HaBBbIKM, YMEHHMS aleKBATHO BeCTH
cedst B cTpeccoBol cutyanuy,

8. Céopmuposano ymenne paboTaTk, IIONyYas MONOKHUTEBHEE IMOITUH
OT €aMOro Ipolecca CO3HATENbHON NesITebHOCTI.

MeTtanpeamernnie:

4. PasBuThl Kauectsa, HEOOXONMMbIE IS NPOAYKTHBHOM y4ebHo-
HCCIICNOBATENILCKON  IeATENBHOCTH: HaOIIOZIATEeIBHOCT, AHATH3 M CHHTE3

CHTyauui, KOMMYHUKaTHBHEIE KAYECTBa, KPHTHHECKOE OTHOLIEHNE K IOTy9eHHBIM
pesyabTaTaM.

5. Cdopmuposana y O0Y4aIOWMXCSA  [ICHXONOTHYECKas TOTOBHOCTE K
BOCIPHATHAIO NPOCNEMHON CUTYAIMH KaK 381241 JNEeATEABHOCTH.

6.  PasBura MoTHBamMA JwaHOCTH pebeHka K caMmopasBHTHIO 1
caMopeasnH3aIyy,

IlpeameTnbie:

5. Yrny6rieHsl u PACIIApeHbl UMEIOIIMECS] Y VYaluxcs 3HAHUS o
CCTECTBEHHBIX HAYKaX B LENTOM U IPUOGPETEHEI WHXKEHEPHBIE HABLIKH.

6. Obyuaronmmecs o3HakoMaeHs! ¢ uneern "Mammusr Tonnbepra” u ee
BapuaHTamMu u3 ceTy Mureprer.

7. YMewT cocTaBuaTs CXCMy MAalIWHBl M MAUIMHY B COOTBETCTBHH C

39JJaHHOH CXEMOIH.
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8. Cozmansr yemoBus mis KOHCTPYHPOBAHUA COOCTBEHHON MALIWHEI C
3aaHHBIMU IAPAMETPAMHA.

MOZAYJIb 2. «3D TEXHOJOT Mi»

IIpoGaema u akTyaanHocTh. B HeJaneKkoM OyIyIneM CceromusinHue
IIKOJIEHUKY, KaK COBPEMEHHBIE IIPOJBHHYTEHIEY KOMIBIOTEPHEIE II0JIL30BATEINH,
CKOpee Bcero, OymyT co3gaBaTh HeOGXOMMELE OpEeIMETEl CaMOCTOSTENBHO M
HMEHHO B TOM BHJIE, B KAKOM OHM UX ceBe IpejCcTaBIIoT, Marepuasnsueiii mup,
OKPYXXAIOIHH JeNOBeKa, MOMKET CTAaTh VHHKATHHBLIM H aBTOPCKHM. DTO cTayo
BO3IMOXHBIM C nofgBiIeHHEM 3D-TexHonoruii ¥, B 9aCTHOCTH, 3D-nevarn, xotopsie
IIOSBOJIAIOT IIPEBPATHTS Ji000e HU(POBOE H306pakeHre B 0GBEMHE} (buzHueckuii
[IpeaMeT.

Ocsoennte 3D-TexHOIOrHE — 5T0 HOBBIH MOLIHEIH  0OpazoBaTelbHbIH
MHCTPYMEHT, KOTOPBI# MOXET NPUBHTE IIKOJIbHUKY TIPHUBBIYKY HE HCIOJIB30BATH
TOJIEKO TOTOBOE, HO TBOPHTH CAMOMY - CO3IaBaTh IPOTOTHIIEI U HEOOXOIUMBIe
ASTAIM, BOIUIOINAs CBOM KOHCTPYKTOPCKHE U AU3afHEpCKHE HIeH. JTu
TEXHOJIOTHH IIO3BOJIOT pPAa3BUBATEH MEKIUCLMIUIMHAPHEIE CBA3H, OTKPBIBAIOT
HIMPOKKE BOSMOXHOCTH Uil TIPOGKTHOrO 0GyqeHus, y4qaT CaMOCTOATENBHOM
TBOPIECKOH paboTe. IIpnobienre IKoMbHEKOB K 3D-TeXHONOTHAM «TAHETY» 3a
CO00H Henyro BepeHHIly HeoOXOMHMBIX 3HAHWH B MOJENHPOBAHHH, (H3HKe,
MaTeMaTHKe, MPOrPaMMHPOBAHUK. Bee sTo CIOCOGCTBYET Pa3sBUTHIO NHYHOCTH,
(hOPMUPOBAHKMIO TBOPUECKOTO MEBIIILIEHHS. :

3HaKOMACE ¢ 3D-TeXHONOTUAMH, WIKOTBHHKH MOTYT MOJIY4YUTh HABBIKH
paboTel B COBpeMeHHbIX 4BTOMATH3UPOBAHHEIX CHCTEMaX HPOEKTUPOBAHUS,
HaBBIKM HEPYEHHS B CHEUHAIH3MPOBAHHEIX KOMIBIOTEPHBIX IIPOTpPaMMax Kak
MEXAYHAPONHOTO A3BIKA HHXKEHEPHOHW I'DaMOTHOCTH Kpome roro, mxombuuku
MOTYT IMO3HAKOMHTECSH C HCIONB30BAHUEM TPEXMEPHOR TpaduKu M aHUMAIUH B
PA3IMYHBIX OTpacusax H cdepax NesTenbHOCTH COBPEMEHHOI'0 HYeNoBEKa, C
TIPOLIECCOM co3farus Mpu momoms 3D-rpaduky u 3D-anuMauuy BHPTYaNBHBIX
MUDOB,

Kypc «3D  rexnomorumy» ABJIACTCS  CAMOCTOSITENBHEIM — MOJYJIeM
AOTOMHATENEHOH 00pa3oBaTeNnbHOM NporpaMMer «Hmxenepsr Gyayieros.

Peamuzamus  momyns NIpEIyCMaTpHBAeT y4acTHe oO0yvaronuxcsd B
KOHKYpCaX, COpPEeBHOBAHHSIX II0 3D-monenuposanmuro, HaYYJHO-IPAKTHYECKIX
KOH(MEPEHLUSIX Pa3THYHBIX YPOBHEH.

Henaroruveckas nemecoodpasuocts IIPOrPpaMMBI 3aKJTFOYAETCH B TOM, YTO
AaCT  BOSMOXHOCTE JI€TAM HAYYHTECH IIPAKTUYECKUM npuéMaM  CO3J[aHus
PCAIBHBIX TPEXMEPHBIX OOBEKTOB, OCBOUTH HOBYIO COBPEMEHHYIO KOHIIEILIHIO
KOHCTPYKTOPCKOM TOKYMEHTAIHH.

OTa TOAroTOBKA CO371aeT YCIOBHA  Ka4YCCTBEHHOK YCBOGHHS MIPYruX
IIpEAMETOB LIKOJBHOrO y4eGHOro mnana, obecneynBas NPOTIEAEBTHKY HEKOTOPEIX
H3 HHUX, @ TaKKe MO3BOJIAET IKOIBHHUKAM aKTHBHO NPOSBUTE Ce0A B NMPOEKTHOMH
ACATENEHOCTH. Bee mepedncnennoe mokaseizaer HEO0OX0NNMOCTE paccMoTpeHus
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«OOBEMHOrO  MBIIICHHS»,  Kak BOXHOH  cocrasngromeii COZlepKaHMAL
COBpeMEHHOI0 oSpazoraHms,

ObpasoBaTensubiit Moxyne «3D TeXHOTOMHHY coderaer B cebe pasIMyIHEIE
GOpMBI TpoBeACHMS  3AHATHIL: y4e0HOEe 3aHATHE, NpaKTHYECKAs pabora,
KOHCYJIbTAMA TPYIMIIOBBIE M HMHIMBHAYANBHEIS, B TOM YHCIE IO Hureprery;
y4eOHO-TPEHUPOBOYHEIE COOpbI; y4acTHE B COPEBHOBAHHIX K KOHKypcax;
«Kpyrabie cronel» coemectHO C POMUTCIAMH W YYEeHHKaMH W T.n1. Taxoe
COYETaHHE (OPM II03BONMAET KAUESCTREHHO CQOPMHPOBATH IIPOMECCHOHATHHbIE
HaBBIKM, TAK W IIONNEPXXUBATL HA BEICOKOM YPOBHE TIO3HABATENBHBIM HMHTEpec
00yHaroIMXCcsl, TOTOBHOCTL K TBOPYECKOH HeATeNnBHOCTH. CaMOCTOATETBHOS
TITAaHUPOBAHHE, OPraHH3ALMA W BRINONHERHE PaGOT Mo 0bpaboTke uHpopMaruy u
MaTepUATIOB PasBUBAIOT HABBIKH HCCIE/0BATEIBCKON NeATebHOCTH I TBOPYECKHE
crrocobHOCTH 06 y49arornmnxcs.

Cpoxn peanusaguu Moayasi: 72 Jaca.

Dopma oby"eHHs: 09HAS C INMEMEHTAMH AMCTAaHUHOHHOIO 00yyeHus.

PexxnaM paGoTer: 6 yacor B Hegemro, 3 3aHaTUs 0o 40-45 MHHYT J{Ba pa3a B
HEZIEIO, TIEPEMEHbI MEX Y 3aHATHAMH 110 10 MUHYT. P |

Henplo monyns «3D Texwonormmy, SBJIACTCS CO3JaHHE YCIOBHI JUIs
PA3BUTHA JIMYHOCTH pebeHKa ITyTeM NPHOGpPEeTeHHs HABHIKOB 3D MOJIENUPOBaAHIS
C OMOMIBIO COBPEMEHHBIX IIPOTPAMMHBIX CPEICTB 1 OCHOB 3D [IPHHTEPOB.

3agaqn:

JIn4HOCTHBIE:

1. Oco3naBats HeHHOCTE 3HAHMI MO TPEXMEPHOMY MOJIeITHPOBAHMIO;.

2. BocnuTeiBath 106posKesiaTembHOCTE o OTHOUIEHHIO K OKPYXKAIOIIMM,
4YBCTBO TOBAPHILIECTRA.

3. BOCIIHTEIBATE YYBCTBO OTBETCTBEHHOCTH 32 CBOXO paboTy.

4. BociuTeIBaTh HHOOPMANHOHHYTO KYJIbTYypy KaK COCTABILIIOUIYHO oBmieit
KYJIbTYPEl COBPEMEHHOTO YelIOBEKA.

5. BocnuthIBate koMan kIt ayX.

6. BocnmThIBaTh CO3HATENBHOE OTHOWIEHHE X BEIOODPY 06pa30BaTeNBHBIX
[IPOrpaMM CIEAYIOILETO YDPOBHS OCBOEHHS TPEXMEPHOTO MOJEIHPOBAHKS KaK
OCHOBEI NIPY BEIOOPE HHKEHEPHBIX npodeccuii.

Meranpeamernsie;
1. Pa3BuBarh nosnasatensHbIii HHTepeC, BHUMaHKe, [1aMATh.
2. Pa3BuBAaTL MPOCTPAHCTBEHHOE MBIIUIEHHE 33 c4eT paboTel ¢

TIPOCTPaHCTBEHHBIMU 06pasaMu (IIpeobpasoBanue sTux 00pa3soB U3 JBYXMEpHBIX -
B TPEXMEPHBIE U 00PaTHO, ¥ T.1.).

3. PasBuBath noruueckoe, abcTpakTHOE M 06pasHOe MBIILTEHIE,

4, Dopmuposats [IPEACTABIICHHS O BO3MOXHOCTSX M OTPaHMYCHHAX
HCTIOJIb30BAHUS TEXHOJOTHU TPEXMEPHOTO MOIEIUPOBAHHS.

5. PassuBats KOMMYHWKaTHBHLIE HABBIKW, YMEHHE B3aHMOAEHCTBOBATD
B rpyIIIe,

6. DopMHpOBATH TBOPYECKHUH NOIXO/ K IIOCTABIICHHOH 3anaqe.

7. Pa3Busats COLHANBHYX) aKTUBHOCTE.
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Hpeamernble:

1. Cdopmuposars NpencTaBiaerre o6 ocHOBax 3D-monenuposanus;

OcBouTs OCHOBHEIE MHCTPYMCHTEI U Onepaund paGoTer B on-line-
Cpenax jst 3D-MonenupoBanys.

3. M3yunte ocHoBHEE TIPHHIMMIIBI CO3MAHHSA TPEXMEPHBIX Mojelneii.

4, Hayuutses cozpasats MOJEeH OOBEKTOB, Heraneidl wu cGopodHLIe
KOHCTPYKIIUH,

5. Hayuutecs cosmapats u NPCAICTABIATE aBTOPCKHME IPOEKTH
IOMOIIBIO TIPOTPAMM TPEXMEPHOro MOJEIHPOBAHUS.

6. OcsonTs HaBwIky 3D mevary i CKaHMPOBaHu4,

Y4eGubiii naan Moayss «3D TexHoI0rHEY

FNE Conepmxanne TeMur Ko/maecrso vacor DopMex ]
n/n BCCrO | TEOpHSA | IpaKTHKa KOHTPOIA
1 Brozngrie zansTus 3 3 0 Ilen.
nabmogenue,
BBOXHEIH
KoHTpons 3YH
2 Mozenuporanue u 6 3 3 ' Munn-npoexr
KOHCTPYHPOBAHHE
3 3D-ckanuporanue 6 3 3 Mumu-npoext
4 3D-reuars 12 3 9 Muru-npoexr
> O6beMHOe MozenupoBanme 36 ? 27 Mpaxtirsecicas
pabora
6 Tpaxrudeckuit 6ok 9 0 9 Copesronanne
BCEI'O 72 21 51

Conepixanue yueGnoro miana MOy}

1. Bsoonste sanamus - 3 yacq (3 uaca — meopusn).

Teopemuueckas wacme:

Huctpykrax mo  Texmue Gezomacuocty, WHCeTpykTax mo  Texuuke
besonacrocty. Lenu u 3aaun 06pasoBaTeIEHOrO MOJY IS,

Dopma kowmpons.: flelaroryeckoe HabmroneHye, BBOAHEL KOHTpons 3VH,

2. Mooenupoeanue u Koncmpyupoearnue — 6 wacos (3 waca — meopusn, 3
“aca — npakmuxa).

Teopemuueckasn uacme. Ornpenenenue MOAEIIHPOBAHKS u
KOHCTpyuposaamsa. O6bemHbie durypsr. TpexmepHsie KOOPMHATEL

Ipaxmuueckas uacmo: 3HakoMcTBO ¢ 3D PYUKOIf,

Popma xonmpons. MHHH-ITPOEKT.

3. 3D-cranupoeanue — 6 yacos (3 uaca — meopusn, 3 uacq Rpakmuxa).

Teopemuuecxas  vacme: 3HaKOMCTBO ¢ CYIICCTBYIOIIUMH  THUIAMHE
06BeMHELX CKAaHEpOB 1 [IporpaMMHOro obecrneyeHus.

lpakmuueckas wacmo: lpakTuueckas paGora mo 3D CKaHHPOBaHHIO.

17



Dopma koHmpons.: MHHH-TIPOEKT.

4. 3D-newams — 12 uacoe (3 uaca - meopus, 9 uacoe — npaxmuxa)

Teopemuueckas wacmp: 3HaKOMCTRO ¢ THIIaM4 3D mpuHTEpOB.

TIpaxmuueckan wacme: W3y4enne nporpaMMuoro obecrieuers IUid [TeYaTH.
Hpakruueckass paGora mo 3D rewaty. PasGop ommGok ® mpemmosermit 1o
ONTHMH3AlIKHA HEeYaTH.

Dopma koumpons: MHHH-TIPOEKT.

5. Obvemnoe modenuposanue — 36 uacoes (9 nacoe — meopua, 27 wacog —
npaxmuxa).

Teopemuueckan uacme: O6zop mporpamMuoro  o6ecneuenus JUs
TPEXMEpHOro  Mogenuporanus.  (OCHOBHEIE OpuéMBl  HOCTPOEHHS M
PEAKTHPOBAHHKA IeOMETPUYECKUX 06BeKTOB. CIOKHEE 3D-mozenn.

Tpaxmuuecrkas wacme: Hsy4enue untepdeiica u YIIPaBIIeHHs IIpOrpaMM
«Komnac-3D», «Blender. M3yuenne npakTudeckux ocHom MOJICIUPOBAHNS B
nporpammax 3D. Cosgmanue co6cTeHHOM MPOCTOH MOZeNH. 3KCIOPT ¥ HMIOpPT
ABHHBIX, HHTETPHPOBAHHE OOBEMHOTO' u3obpaxenns 3D ckamepa B MO/IEITb.
IlpaxTudeckas paGora mo Moaemiposarito.  IlpakTHueckas pabora 1o
MO/ICITIPOBAHUIO CIIOXHBIX 00BexkToB. Cospanue HYEPTEXKECH M JTOKYMEHTAIWH,
Mogemnposanne co6ereerHOrO NIpoeKTa.

Dopma kKoHmpons: TpaKTHIecKas pabora.

6. Ilpakmuyeckuii 610k — 9 yacog (9 uacoe — npakmuxa),

Ipaxmuyeckas wacme:

Ileyats co6erBeHHOrO mpoekTa. oarotosxka K coperrOBamHuIO, pastop
PeriaMeHTa. Y4acTHe B COPEBHOBAHMM,

Dopma KOHMPORA. COPEBHOBaHHE.

O6pazoBaTensHble onnaiin pecypcesl
Obmas rpynma s couMansHOH cetd «B KomTakTes I 00pa3oBaTebHbLIX

MaTepHaoB 110 BCeMy Kypcy «Hmxeneprr 6yaymeroy
https://vk.com/club159176878

1. Texnuka 6ezonacHoCcTH.
https://Ww.voutube.-cmn/watch‘?v:DOBhél—VOFuO
https://www.voutube.com/watc-h’?v=c\7831:)6nX3kY
https://www.youtube.com/watch‘?v=ZsDodRG94VO
2. Ompenencune MOJCIUPOBAHUST W KOHCTPYHMpOBaHWi. O6BeMHLIC
¢urypsl. TpexmepHsie KOOPAMHATEL.
hitps://habr.com/ru/post/451266/
https:// stankiexpert.ru/tehnologii/3d—modelirovanie.html
3. 3maxomerso ¢ 3D pyuxoi.
https://3‘dtodav.ru/blogs/3dq/Sd—Den
https://Www.Voutube.com_/watch?v:s3sSzKIqle
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4. 3HAKOMCTBO C CYLIECTBYIOUIMMH THIAMH O6bEMEEX CKaHepoOB H
IPOTpaMMHOre obecneyeHus. :

https://blog.igb.ru/3d-software/

https://habr.com/ru/company/top3dshop/blo 2/510208/

5. IpaxTtiieckas pa6ota no 3D CKaHHPOBaHHIO.

https://cvetmir3d.ru/blog/poleznoe/rekomendatcii po 3d-
skanirovaniu_dlya nachinavushchih/ '

6.  3HaKOMCTBO ¢ THamy 3D IPUHTEPOB.

https://habr.com/ru/post/208906/

https://top3dshop.ru/blog/types-of-fdm-3d-printer.html

7. VI3y4eHre nporpaMMHOTO 0BeceseH s e [TeqaTH,

https://make-3 d.ru/articles/programmy-dlva-3d-pechati-i-3 d-printera/

https://3dpt.ru/page/soft

8. [Ipakruyeckas pabota o 3D meuarn.

https://3dtoday.ru/3d-models

9. Pa30op ormmbox u NpeJIOKEHHH [0 ONTHMU3ALIUH [IEYATH.

https://top3 dshop.ru/wiki/3d-print-main-problems-and-solutions. html

10.  O6zop IIPOTrPaMMHOTO obecrievenus Jiy TPEXMEPHOTO
MOJIEITUPOBAHHS.

https://3d-expo.ru/article/programmy-dlya-sozdaniva-3 d-modeley

hitps://abcbiznes.ru/stati-o-biznese/1 7465-3 d-modelirovanie html

11.  HMsysennme wumrepdeiica u yupapnenus TporpamMMm  «Kommac-3Ds,
«Blender».

http://mysapr.cony/

https://videoinfographica.com/blender-tutorials/

12, Msydenwe npakTHueckyx OcHOB MOJENUpOBants B iporpammax 3D.

https://www.youtube.com/channel/UCLYrT105 1M 6XkbEc5Te8PA

13.  Cosganue co6eTreHHOMN [IPOCTON MOIENH.

https://habr.com/ru/post/362069/

14, Dkcmopr W uWMOOPT  IaHHEIX, UHTEIDHPOBaHHEe  O0BEMHOro
n300paxkenns 3D ckanepa B MOIens.

http://www.3 d-foxmat.ru/catalo,gBdscaners/programmnoe—obespechenie/

15. OcHoBHEIe IPHEMEI TOCTPOCHUS 1 PEIaKTHPOBAHHS TEOMETPHYECKHX
00BEKTOB,

https://it,wikireadine ru/23687

16. IlpaxTHueckas padora IO MOETHPOBAHMIO.

https:/multiurok.ru/ files/praktichieskiie-raboty-v-sriedie-3d-
modielirovanii.html

17. Cnoxusre 3D-moneny.

https://koloro.ua/blog/3d-tekhnologii/3 d-model-vidy-urovni-slozhnosti-
sostavnye-chasti.html

18.  IlpakxTHueckas paGota 110 MOJICTUPOBAHHIO CJIOXKHBIX O0OBEKTOB.

https://www,youtube.com/watch?v=1 rBmWBaUkUY & list=PI -
9wb_40uQS28Ahg3UclvO101PiU1JBal &index=1 80&1t=0s
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19,

Ipakruyeckas paSora mo MOJIETHPOBAHUIO CIIOKHBIX 00BLEKTOB.
https://www.youtube.com/watch?v=IYbL{9ANV dO&list=PL -

9wb_40uQS28Ahg3UolvO101PjUIJBal &index=3

20.

Cosnanne ueprexeii u JAOKYMEHTAIHH,
http://gk-drawing.ru/

https://www.sibsau.ru/sveden/edu files/87284/

OLIEHKA PE3YJIbTATHBHOCTH

1. Ouenxa npoaykra - nposoasT obyuarommecs
OHO CooTBercTeH Qusuaveckas U Tleomerpy | Hamuume % Koad.
Y4aCT- | € KOHKPETHBIX TeXHHYeCKas AMONCNM | YepTeXa | BEINONHEH | CIIOMKHOCT
HHKA Y3JI0B H KOPPEKTHOCTh (Hannuue ui H
aeranei H3aeTUs pasMepoBs) | zapaHus
TpeboBaHUAM, (oTcyTeTBHE
M3NIOKEHHBIM | CaMOrepeceueHuH,
B 3aJJaHHH OABWIKHbIE
3JIEMEHTHI
0-10 0-5 0-5 0-3 0-5 1,1-1,5
2.

Cotpyzn

Onenxa coTpyaHnYecTBa - NpOBOAUT mexaror qepe3 Habialonenue
3a paboToif yuamerocs

HYCCTBO

AKTHBHOE

obCcyxKaeHue,
ROOPIAHHAUMS AESTENEHOCTH, OMOIIE APYT APYTY

YMEHHe

JIOTOBOPHTLCA,

3 baia

KOOp,I[HHElLIKH HaCTHYIHAsl, OCTAJHICh CIIOPHEIC MOMEHTEL,
CCTh 3JIEMEHTE} COTpYIHUYECTRA

2 Oamna

Yualumecs IHBITAIOTCS JOTOBOPUTECA APYT C OPYTOM, HO

HE MOIYT IPHHTH ¥ OOHIeMy COTJIACHIO, HE MOIryT paGoTaTh
COBMECTHO.

1 Gasm

JIHYHOCTHBIE:

OKUJTAEMBIE PE3YJIBTATBI
MO HTOraM M3y4eHHusl MOXyJIs

1. Oco3nana HenHoOCTS 3HAHMI 110 TPEXMEPHOMY MOJAETUPOBAHHIO.

2. BocnuTaHbel 106poXkenaTeNbsHOCT 110 OTHOILICHUIO K OKPYXKAIOIIHM,
YYBCTBO TOBapUILECTEA.

3. BocnuTaBo 4yBCTBO OTBETCTBEHHOCTH 38 CBOO pabory.

4. Bocrnurana unbopManmonuas KyIbTypa KakK COCTaBIOmas ofmeii
KYJILTYPBl COBPEMEHHOTO YeIOBeKa.

5. Bocriuran xoMan b AOyX.

0. BocnuraHo cosmarensHoe oTHOwmWeHHE K BIOOPY 00pasoBaTenbHBIX
HIPOTPaMM . CJICAYIOIIErO YPOBHSL OCBOGHHS TPEXMEPHOro MOJICTTUPOBAHUS Kak
OCHOBBI IIPH BEIOOPE HHXKEHEPHBIX NPOdheCcCuii.

Meranpeamernbre:
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1. Pazpur nosnasartenLusIil HMHTEPEC, BHUMaHUE, 1AM Th.
2. Pa3BWTO [POCTPAHCTBEHHOE MBILUIEHHE 33 caeT paboTEl ¢

IIPOCTPAHCTBEHHBIMY 00pasamu (1Ipeobpa3oBanue 3THX 06pasoB U3 ABYXMEPHEIX B
TPEXMEpPHEIe U 00paTHO, | T.1.).

3. PasBuro normieckoe, aberpaxtHoe u obpa3Hoe MEIILTeHME.

4. ChopMupoBansl mpeicTaBneHns 0 BO3MOKHOCTSX H OTrPaHMYCHHUAX
HCIO/IE30BAHNAS TEXHOIOTHE TPEXMEPHOTO MOIETAPOBAHHS.

5. Pa3sBHTH KOMMYHUKaTHBHEIE HaBEIKHM, YMEHHE B3aNMOIEHCTBOBATE B
rpymre,

6.  Cdhopmuposan TBOpUECKHI TOAXO0 K TOCTABICHHOM 3anage.

7. PasBura cOlMANbHAS aKTHBHOCTD.

IIpeamernbie:

1. Cdopmuposano npescrasiienne o6 ocHOBAX 3D-monenuposanus.

2. OCBOEHBI OCHOBHBIE MHCTPYMEHTH H orepaituy pabotel B on-line-
cpenax s 3D-MoaemMpoBanys. "

3. W3yueHBI OCHOBHEBIE MPHHIAIIL! CO3AHKS TPEXMEPHEIX MOJeIeH.

4, YMET co31aBaTh MOIENH o0BEKTOB, feTaneldl W cOopouHkIe
KOHCTPYKIIHH.

5. YMEIOT co3xaBath U IpeaCTABIATE aBTOPCKHE IIPOEKTHI ¢ ITOMOIIB)
IPOrpaMM TPEXMEPHOT'O MOIEIHPOBAHKS.,

6.  OcBoenst HaBeIkK 3D mewaty 1 CKaHHPOBAHHUS.

MOJYJb 3. <POBOTOTEXHUKA U ABTOMATHU3ALIUST

IIpobaema u akTyanBHOCTE.

OmHolt M3 BaKHEBIX npobneM B Poccuu gBnsiorcs eé HENOCTATOUHAS
O0ECIIEYEHHOCTh MHXEHEPHBIMHE KaipamMH u HM3KMH CTaTyC HHXEHEePHOro
obpasoBanust. Ceifuac HEOGXOAUMO BECTH MOy MAPHU3ALHI0 IPOGHECCHH HHKEHEDA.
MHTeHcHBHO® MCnONB30BaHTE POGOTOB B ObITy, Ha NpOH3BOACTBE M moye 604
TpebyeT, 4TOGBI MONB30BATENHN OBIANATH COBDEMEHHEIMH 3HAHHAMH B OOJNACTH
YIpaBieHus: poGoTaMu, YTO MO3BONMT PA3BUBATH HOBEIE, YMHEIe, Oe3omacHsle H
Doliee IPONBHHY THIE ABTOMATH3HPOBAHHbIE CHCTEMBL,

Ilocnennue rompl  ONHOBpeMeHHO HHpOpMaTH3anHell  obmecTsa
NaBUHOOOPAsHO pacIIMpsieTcss TpHMeHEHHe MUKPOIIPOLECCOPOB B Ka4eCTBe
KIIOHYEBBIX  KOMIIOHEHTOB aBTOHOMHBIX YCTPOMCTE, B3aUMOZAEHCTBYIOIMX C
OKPYXaIOIlMM  MHMpOM  6e3  yuacTHd deloBeka. CTPEMUTENBHO pacTtyiye
KOMMYHHUKALIMOHHBIE BO3MOXHOCTH TaKHX YCTPOHCTB, PaBHO Kak H paciupeHue
HH()OPMANFOHHBIX CHCTEM, NO3BONISIOT TOBOPHTH 00 M3MEHEHMH Cpefibl OOUTaHMS
YEOBEKA. ABTOPHTETHBIMH TIPYHIIAMH MEXAYHApPOIHBIX BKCIIEPTOB 06IacTh
B3AMMOCBA3AHHBIX  POOOTH3HPOBAHHBIX CHCTEM IpH3HAHA TIPUOPUTETHOM,
HECYIIeH MOTEHIMAN  DPEBOIOIMOHHONO TeXHonorﬁqecxoro IpOpHIBA |
TpeCyromell anexBaTHOM peakuwWnm Kkak B chepe Hayku, Tak H B cdepe
obpazoBanus.
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B cBA3H ¢ aKTHBHBIM BHEApEHHEM HOBBIX TEXHOJOTHH B KHU3HE obmecTBa
TOCTOAHHO  YBEIMYHBAETCH  IOTPEOHOCTE B BEICOKOKBAIU(UIMPOBAHHEIX
crienuamicrax. B pane BY30B Poccun NPUCYTCTBYHOT CHELHANLHOCTH, CBAZAHHEIE
¢ pOGOTOTEXHHUKOM, HO B GONBIIMHCTRE CIy4YaeB He ITPOUCXOJUT ITPEABAPHTEIIEHOM
OPHCHTALMY INKOIBHHKOB Ha BO3MOXHOCTh IIPOJODKEHHS y49eOH B JaHHOM
HalpaBleHHH. MHOrHe abUTYpHEeHTBI CTpPeMSATCs MONACTh Ha CIIELIHANTBHOCTH,
CBA32HHBIE C MHQOPMALMOHHEIMH TEXHONOIMAMH, He IpeAnoiarasi o Beex
BO3MOXHOCTAX 3TOH 00nacTd. Mexmy TeMm, Urpsl B poboOTHL, KOHCTPYHpPOBaHHE H
M300pEeTATENbCTBO IPHUCYINH TIONABIAIOIEMY GONBIIMHCTBY COBPEMEHHBIX JeTell.
Taxum 00pa3soM, HOSBUIACE BO3MOXHOCTH U Haspena HeoOXOTMMOCTL B
HETIPEPBIBHOM 00pa3oBaHiU B cdepe poSOTOTEXHMKHN. 3aIIONHATE npoben Mexay
ACTCKUMH YBJICHCHHAMH U Cephe3HO} BY30BCKOH NOATOTOBKO IIO3BOJSET
U3y4eHHe POOOTOTEXHHKH B LIKONE HA OCHOBE CIEIHATBHBIX 00pazoBaTeIbHEIX
KOHCTPYKTOPOB.

«PoBGOTOTEXHKKa M aBTOMATH3ALMAY ABNLETCA CAMOCTOSTEIbHEIM MOZIyJIeM
AOTIONHUTENEHONW  06pa3oBaTeNsHON — MOAYNBLHOM nporpaMmel  «lHxKeHEpEI
Oyaymeroy.

Peaymmsauuss  Momyns  mpemycmaTpusaer yuactue oOydamomuxca B
KOHKypCax, COpeBHOBAHUSIX, HAYYHO-NPAKTUYECKUX KOH(DEPEHUMAX pPA3IHUHBIX
YPOBHEH.

Ilenarornveckasi nenecooGpasHOCTL MOIYIS 3aKioYaeTes B TOM, YTO
ASCT BOSMOXHOCTE MA€TAM HAYYHUTHCS MPAaKTHUYECKHM IpHEMaM  CO3IaHMs
PODOTOTEXHUYECKUX M ABTOMATH3HPOBAHHEIX CHCTEM.

Ilpumenenne neTbMM Ha MPaKTVKe TEOPETHIECKAX 3HAHMUI, FIOJIyYE€HHBIX Ha
MaTeMaTHKe WIH (HU3MKe, BelJeT K Oonee TITyGOKOMY NIOHUMAHMIO OCHOB,
SaKpEIIACT TIOTyCHHBIE HABBIKH, (OPMHpYS oOpazoBaHHe B €ro HaHIydIIeM
cMbicne. M ¢ Apyro# cToporsl, HIPhl B PoGOTEI, B KOTODBIX 3abnaroBpeMeHHO
Y3HAIOTCS OCHOBHBIC NMPHHIMIIEL PACYETOB NPOCTEHIINX MEXAHUYECKHX CUCTEM |
aTOPUTMBI  MX  @BTOMATHYECKOrO  ()YHKIMOHMPOBAHHs [OA YHpPAaBICHHEM
[IPOTPAMMHUPYEMBIX  KOHTPOJIEPOB,  IIOCHY)XXaT  XOpomledt  mmowsoM g
HOCIICAYIOMIEro  OCBOCHHA CIIOXHOTO TEOPETHYECKOrO MaTepHala Ha YpOKax.
HporpaMMupoBanue Ha KOMITBIOTEpE (HanpuMep, BHPTY&JIBHEIX HCTIONHHTEIIe)
TIpH BCEH €ro IIOJIE3HOCTH IS Pa3BUTHS YMCTBEHHBIX CIIOCOOHOCTEH BO MHOIOM
YCTyIlaeT IpOTrpaMMUpOBAHUI0O aBTOHOMHOIO YCTpOHCTBA, AeHCTBYIOIETO B
peansHON OKpyXarowel cpene. I[TomobHo TOMYy, KaKk KOMITBIOTEPHBIE UTPHI
YCTYNAOT B IIOJIE3HOCTH UIPaM HACTOSIIUM.

Bo3sMoXHOCTE PHKOCHYTBCS K HEU3BCJAHHOMY MHpPY poOOOTOB s
COBPEMEHHOTO peOeHKa SBIACTCSA OYEHb MOIIHBIM CTHMYJIOM K TI03HAHHIO HOBOTO,
NPCOJONICHHIO  MHCTUHKTA IOTPeOHTENs M  (OPMHPOBAHHIO CTpeMICHHS K
CaMOCTOATEIIBHOMY CO3MAaHMIo. Ilpy BHEUIHEH NPUBIEKATENLHOCTH MOBeNEHHS,
POOOTEL MOTYT GBITH COAEPXKATENBHO HAIIONHEHEI HHTCPECHBIMH U HEIPOCTHIMU
3a7lavaMy, KOTOpbIC HEHM30EKHO BCTAHYT IEpeN OHBIMM HHKeHepamu., Hx
PEHICHAC CMOXET IIPUBECTH K DA3BUTHIO YBEPEHHOCTH B CBOMX CHJIAX U K
PaCLIUPEHHIO FOPH30HTOB MTO3HAHHS.
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Hogbie npusuune! peruenns aKTYa/IbHBIX 3a/1a4 YEJIOBEUECTBA ¢ MOMOLIRIO
pobOTOB, YCBOGHHBIE B MIKOIBHOM BO3pacTe (IlycT M B HIpoBoit (opme), ko
BPCMCHH OKOHYAHMA By3a M Hadana paCOTH [0 CHENHATBHOCTH OT30BYTCH B
NPUHIMIHANBHO HOBOM IOAXONE K PEAllbHBIM 3a/1auaM. SaHuMasch c JETBMH Ha
KPYXKaX poOOTOTEXHHKH, MBI MOArOTOBHM CNEeLRAMCTOR HOBOI'O CKJIafa,
CIIOCOOHBIX K COBEPUICHHIO MHHOBAIHOHHOTO POPEIBA B COBPEMEHHOM Hayke W
TEXHUKE,

O6pazoBaTensueiit Mogyns «PoGoTeXHHKS B aBTOMATH3AUNA» COYETACT B
cebe pasmiunsie GhopMer MPOBELEHNUS 3aHATHH: yueOHOe 3aHATHE, MpaKTHUYECKad
paboTa, KOHCYNBTAUME TPYIIIOBEE W HHAUBUAYAIBHEIE, B TOM YHCIE IIO
Hureprety; yueGHO-TpeHHpOBOYHEIE COOpBI; y4acTHe B COpeBHOBAHHAX K
KOHKypCax; «Kpyrible CTONEI» COBMECTHO C pOAMTENAMH H YYCHMKaMH M T.[I.
Takoe  coweramwe  Qopm  mo3sBonser KaQuUeCTBEHHO  cOpPMHpPOBATE
NPpOQECCHOHANBHbIE HABBIKM, TaK o IIONNEPKUBATE HA BBICOKOM YPOBHE
IO3HABATE/ILHBIA ~ WHTEpeC  OBYYAIOMIMXCSA, TOTOBHOCTE K TBOPYECKOii
ACATENBHOCTH. CaMOCTOSTENbHOE INIaHMPOBAHHE, OpraHu3allvs W BBITOJIHEHUE
pabor mno obpaboTke MHQOPMaIlM ¥ MaTepHaloB Pa3BMBAIOT HABBLIKK
MCCIIeIOBATEIBCKON AeATCIEHOCTH U TBOPYECKHE COCOGHOCTY obyqaromuxcs.

Cpoxkn peanuzanuu nporpamMmbl Moayas: 72 yaca.

®opma obydenns; OuHas ¢ STEMEHTAMH JAUCTaHIIMOHHOIO 0GyYeHHS.

Pexum paGoThi: 6 yacos B Henemo, 3 sanarus no 40-45 MunyT 11Ba paza B
HCIEITIO, IEPEMEHBI MeXAY 3aHATHAMH 110 10 MUHYT.

IMeavto monyns  «PoGorexamka m aBTOMATH3aLHUA»  SBIICTCSH
opmupoBarue MH(OPMAIlMOHHO-KOMMYHHKATUBHOM KOMIIETEHTHOCTH
y4aIuXCs, 00yUeHHe METONAM DelUeHUs NPAKTHYECKHX 3a1a9 poOOTOTEXHUKH H
dBTOMATH3alHH; BOCIIHTAHHE MHOIOTPAHHO pa3BUTOMN JUYHOCTH, IPAMOTHO
MCIIONB3YIOMEeH COBPEMEHHEBIE POGOTOTEXHHYSCKUE 1 KOMITBFOTEPHEIE TEXHOIOTHH
UL PEIICHUSA PASTUYHEIX Y4eOHBIX, GHITOBRIX H TBOPYECKHX 3a1a4; pasBHTHE
HH(OPMAIMOHHON KyIETYPBI LUKONEHUKOB.

3agaun:

JIn4HOCTHEBIE:

1. BocnuraTe 4yBCTBO JTHYHOM U KOIIEKTHBHOM OTBETCTBEHHOCTH 34
BEINIOJIHIEMYTO paboTy.

2. BocnuraTh HpaBCTBEHHEIE KauecTBa IO OTHOLISHHIO K OKPYXaIOmUM
(noGpoxenaTensHOCTE, 4yBCTBO TOBAPHILECTBA U T.1L.).

3. Tlpnobumts pebenka x 310pOBOMY 00pa3y >KH3HH.

4. QOpMHPOBATH OTBETCTBEHHOE OTHOIICHHS K paGote B rpymme,
BEIEHHIO COBMECTHOM NeATETHHOCTY.

5. BocnWrare KOMMYHHKATHBHEIE HaBbIKH, YMEHMA aJeKBaTHO BECTH

ce0st B CTpeccOBOM cuTyanuy.

6. Bocmureisats no6poxenaTensHOCTE Mo OTHOHIEHHIO K OKPYKAIOIIHM,
IYBCTBO TOBAPHILECTRA.

7. BOCHUTEIBATE TYBCTBO OTBETCTBEHHOCTH 32 CBOKO pabory.
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8. Bocnutemsars HHPOPMaLHOHHYIO KYJIBTYPY Kak COCTAaBIISIOIY IO
obweit Ky bTYpEI COBPEMEHHOIO YEIOBEKA.

9. Bocnurssars KOMaHTHEBIH qyX.

10.  ConeitcrsoBaTs COLManbHOH  amanTamum ofyuaroumxcs B
COBPEMEHHOM O6UIECTBE, POSBICHIIO THIEPCKUX Ka9ecTs,

11.  BocmutsiBars OTBCTCTBEHHOCTB, TPYROMOGHE, LENeyCTPeMIEHHOCTR
¥ OPTaHU30BAHHOCTD. :

12. Cdopmuposars yMeHue paboTathk, MONyYas MONOKHUTE/ILHELC SMOIHH
OT CaMOro nponecca Co3UATENbHOM NeITelbHOCT.

Meranpenmernnie;
1. PazsuBats nosxasarensHLIit HHTEpeC, BHUMaHue, NaMITh.
2. DopMHpoBaTe NpexcTaBIeHHS O MHpE NpoQeccHii, CBIIAHHEIX C

poboTorexnukoil, u TPeOOBAHHUAX, MPETBIBISEMEIX TAKUMH npodeccusMy, Kax
HIDKCHEP, MEXaHHK, KOHCTPYKTOD, APXUTEKTOP, NPOTPaMMHCT, HHXKEHep-
KOHCTPYKTOD 110 pobOTOTeXHHKE.

5.  PassuBarh KOMMyHUKaTHBHEE HaBLIKH, YMEHHE B3aHMOAEHCTBOBATE

B TPyTIIIE.

6.  Dopmupoats TBOPYECKHH [IOIXOM K OCTABNCHHOM 3871346,

7. PasBuBaTh cONMANIBHYIO AKTHBHOCTE

IIpeamernbie:

L. PasBusars HHHOBAallMOHHYIO TBOPYECKYIO AEATEIIPHOCTE
O0y4aIoIMXCst HA 3aHATHAX 110 KOHCTPYHPOBaHHUIO U POGOTOTEXHHKE,

2.  PaspuBaTh chopMupoBaHHEIX YHUBCPCANBbHEIX Y4eOHBIX melicTBuit

ICPE3 COo3MaHKE HA 3aHATHAX Y4YeOHBIX CHTyalluHf, NOCTAHOBKY pOGIEMHELX
3afa4, TpeCyromumx BEIOOpa, 0GOCHOBAHUS wu CO3MaHuA ONIpPENeNeHHON Mo ey
KOHCTPYKUMH, HAIIMCAHUA AIITOPUTMA AcHCTRHI poGorTa;

3. DOpMHPOBATE NpericTaBNeHuH o COLMANBLHBIX H 3TUYECKHX acHexTax
HaYyHO-TEXHUYECKOrO IIporpecca.

YueOHbIii naan MOAYJIsA

Ne Conpepxanse TeMp Konnwecrso wacon Dopmer
n/n BCCTO | TCOpPHMA | mpakTuka KOHTpO/s
1 Bromisle sansTus 3 3 0 Ien.
Habmoznenye,
BBOIHEIH
KOHTpOIH 3YH
2 OcHore IPOrpPaMMHPOBAHHS B 9 3 6 IpaxkTiueckas
Pa3MUYHEIX cpefax pabora
3 OCHOBBI MeXaHH3MOB MarHy 12 3 ? Hpaxtireckas
pabora
4 OcHoBEI po6oToTex HuKH I8 6 12 Munu-upoexr
5 Cospnanne pobotos u 21 6 15 Ilpoext
ABTOMaTHYCCKHX YCTPOHCTE Ha Gaze
«ApIYHHO»
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6 | Ipaxtuyeckuit 610k 9 0 9 CopeBHOBaHHE

BCEI'O 72 21 51

Coaepxanue yueGnoro miana moxys

1. Beoonsie 3anamun - 3 waca (3 waca - meopusn).

Teopemuuecxas uacme:

HHCTpykTa 1o TexHHMKe 6e30MacHOCTH, WHCTpyKTaxk 10 TeXHHKE
6esonacHocTu. Llenu u 3amaun 00pa3oBaTeNEHOrO MOy,

Dopma KOHMPONA: IeNaTOTHYECKOe HaOMoIeHNe, BBOHBIH KoHTpoilb 3YH.

2. Ocnosbt npozpammuposanus 6 pasnuunsix cpedax — 9 wacos (3 uaca —
meopus, 6 uaca — npakmuxa).

Teopemuueckasn wuacms: 3HAKOMCTBO C OCHOBAMY OporpaMMHAPOBAHHS,
O630p pasNUYHBIX A3LIKOB NPOrpaMMUPOBAHMA.

Tpaxmuueckas wacme: Co3nanne cOBCTBEHHOTO CaliTa B cetd «MHTepHET?,
KaK GOpMEI ipeserTanuu npoekTos. Co3nanme anroput™os. [IporpaMmuposanye.

Dopma KOHMPONs: IPAKTUYECKAs pabora.

3. Ocroeor mexanusmos mawun — 12 yacog (3 4aca ~ reopns, 9 waca —
OpaKTHKA),

Teopemuueckan wacms: 3HAKOMCTBO C OCHOBHBIMHE MEXaHU3MaMH M
crocobamu mepelayn MexaHHYecKoit JHEPTHH.

Ipakmuueckan uacms: Warotosnenne Pa3MUYHBIX THIIOB PENYKTOPOB C
TIOMOIIBIO KOHCTPYKTOpa «JIero», M3roToBneHue pasfiHuHBIX THIIOR mepeaad ¢
OMOIILIO KOHCTPYKTOpa «Jlero». M3rotoBnenue pasidaHbiX THIOB MEXAHHIMOB
C ITOMOIUEIO0 KOHCTpYKTOpa «Jleroy.

Dopma KoHmpons: IpaKTHYecKas paboTa.

4. Ocnoesvt pobomomexnurku — 18 uacoe (6 uaca — meopua, 12 uacoe —
npaxkmiuKa)

Teopemuueckas uacmo: 3HAKOMCTBO TEOpHEH pOOOTOTEXHUKH.
IlporpammupoBanue, Mexanmka poboTa. JlaT4MKM ¥  WCHONHATEILHEIE
MEXaHU3MBI. FI3ydenue pernamMenToB copeRHOBAHHIL.

Ipakmuyeckasn uacms: WsroropmeHue IpocToro pobora ¢ IIOMOMIBIO
poboroTexHudeckoro KOHCTpyKTOpa «Jlero». ITporpammupopanie Jlero-poGora,
H3YHICHUC CPENbI MPOrpaMMUPOBAHNSA. MCOBITaHUS Jlero-po6ota, ero nopaGorka.
IIposenenue copeBHOBaHUS Jlero-po6oros

Dopma KOHMPONIS: MEHH-TIPOEKT.

5. Cozdanue pobomoe u asmomamuueckux ycmpoiicme Ha Gaze
«Apoyuno» — 21 uac (6 wacoe — meopua, 15 uacoe — npaxmura).

Teopemuueckas uacme: Hzyuenne ocHor SNIEKTPOHUKH ¥ CXEMOTEXHUKH,
WsyyeHHe pasiidyaHbIX TOTOBBIX NPOCKTOB Ha MiaThopMe « ApayHHOY.

lpaxmuveckas  uacms: Wsyyenme MHKPOKOHTpOJIIEpa  «ApAyHHO».
IporpaMmuposanue «Apiyunow».  CozgaHue IOPOCTBIX  POOOTOTEXHUYECKHX
yerpoticts. Cosnanre mpocToro yerpolicTsa «MuTepHera Bemei». M3roTosnenue
cOOCTBEHHOTO MpoeKTa Ha «ApuyuHOY,
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Dopma KOHMPONA: TIPOEKT. _

6. ITpaxmuyeckuii 610K — 9 uacos (9 wacos — npakmuxa).

lIpaxmuueckan wacmo:

Odopmrenne u mpeseHTAalMs COBCTREHHOrO npoexra. IloaroroBka

COPCBHOBAHMAM H KOHKYPCOB, H3Y4eHHE DETNIAMEHTOB, YIaCcTHE B COPEBHOBAHMAX
H KOHKypcax.

Popma KOHMPONA: COPEBHOBAHHE.,
O6pasoBarennHbie onnaiin pecypes

1. Texuuka Ge30macHOCTH.

https://www.youtube.com/watch?v=D03h4-VOFu0

https://www.youtube.com/watch?v=cV83p6nX3kY

https://www.youtube.com/watch?v=ZsDodRG94yo

2, 3HAKOMCTBO C OCHOBAMH NPOrPAMMHpPOBAHHS. 0O630p pasnuyHBIX
S3BIKOB NPOTPaMMEPOBAHHS.

https://www.youtube.com/watch?v=CON3GSPzfl A

hitps://www.youtube.com/watch?v=LN5K 1w5P3ke

3. Cosganue coGCTBEHHOTO caiiTa B CeTH «HHTEpHET.

https://www.luchshiekonstmktorv.ru/index.php

https://metology.ru/blog/konstruktor-saytov-tilda

4, Cosnanne asroprrMos. [porpaMmuposanye.

hitps://www.voutube.com/watch?v= J-3nt9bhbl&[ist=PL Y4rE9dstrjwoVE-
svolBhKzE-Ok39Ze &index=2

5. 3HaKOMCTBO C OCHOBHBLIMH MEXaHH3MAMH H CIOCOGaMH repenavn
MexaHHYeCKOW SHepruu

https://sites.,qoo,qle.com/view/azirobotot/%.DO%B7%D0%B0%DO%BD%DI
%08F%D1%82%D0%B8%D0%B53

http://castle.pri.ee/?page id=785

6. UsroroBieHre  pasmUuUHLIX  THIOB PEAYKTOPOB €  IIOMOIIBIO
KOHCTpyKTOpa «Jleroy.

https://www.youtube.com/watch‘?v=QwXK4e4quY

https://www.youtube,com/watch?v=slv5fv$6e9Q

7. HWsroroinenvre pa3sau4dHEIX THIIOB nepesad ¢ IIOMOLIBIO KOHCTPYKTOpa
«Jleroy.

https://www.youtube.com/watch?v=2--Qe2UZraA&list

8. WsroToBneHne pasnMuHLIX THNOB MEXAHHIMOR C TTOMOIIBEO
KOHCTpYKTOpa «Jleron.

https://www.youtube.com/watch?v=3 q808x0OnlQ

9. 3HAaKOMCTBO ¢ Teopuel pOBOTOTEXHUKH. IIporpaMmuporanmue,
MeXaHHKa poboTa. JIaTIuKy U UCIIONHUTEILHEIE MEXAHH3MBL.

https://habr.com/ru/post/258967/

https://digitalschool.msk.ru/roboline
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10.  M3yuenwme pernamenros COPEBHOBAHUH.

httr)s://www.youtube.com/watch?v=w4uKtzlchQ

https://wro-association.org

http://www.russianrobofest.ru/

https://robofinist.ru/

11.  Wsrorosnenwe mpocroro podoTa ¢ MOMOWEI0 POBOTOTEXHUYECKOro
KOHCTpYKTOpa «Jleroy. |

https://Ieggdigital-designer.ru.uptodown.com/windows

https://education.Iego.com/ru—ru/product/mindstorms-ev3

https://www.youtube.com/watch?v=m3 ORydvDYc8

12, Ilporpammuporanue Jlero-po6ora, H3y4eHHE Cpeb
NIPOrpaMMUPOBAHNS.

https://robot-help.ru/lessons/lesson- 1.html

http://kolpduc.tom.ru/ﬁles/Robot/UMK/Lego Mindstorms EV3.pdf

13.  Wcoelranus Jlero-po6ora, ero IopaboTka. -

14.  TlpoBenenue copesHOBanus Jlero-po6oTos -

15,  HMzyuenue ocuos SNIEKTPOHUKH U CXEMOTEXHUKH

https://pikabu.ru/story/vyipusk 1 osnovyi_arduino_dlya nachinayushchikh

osnovnyie_ponyativa_velektroniki i skhemotekhniki 4458115

https://www.youtube.com/watch?v=MTcNJ faw9Pg

16. Hsyyenwue MHKPOKOHTPOJUIEPA KAPIYHHO» -

hitps://alexgyver.ru/lessons/about-arduine/

http://robocraft.ru/page/summary/

17.  llporpamMMupoBanue «ApmyHHO»

https://www.youtube.com/watch?v=CRR Ibzzt3 VA

http://wiki.amperka.ru/

18.  CosnaHue IpocTEIX POBOTOTEXHHISCKHX YCTPOMCTB

http://wiki.amperka.ru/arduino-projects:start

19.  HMsydenvie pazsnuuHbIX roTOBBIX NPOEKTOB Ha IaTGOPMe KAPIYHHOY

h_ttps://usamodelkina.ru/ielektronika/arduino/

https://www.youtube.com/watch?v=zR.SELMeSERQ

20.  Cosnarue mpocToro yerpoiicTea «HHTepHeTa Bemei»

https://habr.com/ru/companv/microsoft/blog/34345 0/

http://edurobots.ru/2016/04/ internet-veshhei/

https://mgbot.ru/training/2016/7-n everoyatno-lyubopytnykh-i-kreativnykh-
proektov-iot-dlya-umnogo-doma/

21.  Msrorosnenue cobcTBEHHOrO NPOCKTa HA «APAYHHO»

http://arduino-projects.ru/

https://alexgyver.ru/projects/

http://arduino.ru/projects

22.  Odopmnense u MpeseHTalHS COGCTBEHHOrO IIPOEKTA.

http://projectimo.ru/ lniciaciya-proekta/prezentaciya-proekta. html

https://www.youtube.com/watch?v=HX 1 B5 7J47Ck

https://blo,q.molodost.bz/advanced/effektivnava—prezentatsivaf

27




OLEHKA PE3YJAbTATUBHOCTH

13.  Ouenka mpogykra — mo utoram COPEBHOBAHHA H KOHKYDCOB
NPOEKTOB.

2. Onenka corpyannyecrra - HPOBOHT YYHTe/b Yepe3 HalbaioneHue 3a
paboTo¥ yuamerocs ‘

Cotpyanunuecrso AKTHBHOE olcyxnenue, YMCHHC  NOrOBOPHTHCH, | 3 Gamia
KOOp/THHAIAA NEATSIBHOCTH, TOMOIIH OPYT Ipyry
Koopminanus HacTHYHad,  oCTaNMCh  CHOpHEIE | 2 Gama
MOMCHTBL, ECTH 3€MEHTEI COTPYTHUYECTBA
Yuammecs nerraores AOTOBOPHTECS APYT C JAPYTOM, HO | 1 Gamr
HE MOTYT DPHATH K 0blueMy COTNIACHIO, HE MOryT
paboTath COBMECTHO. .

OKUJAEMBIE PE3YJIbTATHI
IO HTOTAM H3YYEHHS MOTY.I5

Ju4uHoCTHBIC:

1. BocruraHo wWyBCTBO nHYHON u KOJITEKTUBHOM OTBETCTBEHHOCTH 3a
BBITIOJTHSAEMYIO paboTy.

2. BocnuTaHBl HpaBCTBEHHBIE KAYeCTBA MO OTHOLLCHHUIO K OKPYXaIOHIUM
(mobpoxenaTensHOCTS, HYBCTBO TOBapHILECTBA ¥ T.11.).

3. Pebenok npuobuien 3IOPOBOMY 00pazy KH3HH.

4. CHOopMHPOBaHO OTBETCTBEHHOE OTHOMICHMS K pabote B rpymme,
BEIEHHIO COBMECTHOM AesITeIbHOCTH.

S. Bocrnurakel koMMyHHKATUBHEIG HABBIKM, YMEHUS aAeKBATHO BECTH
ceBs B CTpeccoBoit cuTyarmp.

6. Bocnuransr KOOPOXKETATENLHOCTE IO OTHOIUCHHUIO K OKPYXArOIIUM,
9YBCTBO TOBAPHIIECTBA, |

7. BOCIHTaHO 9YBCTBO OTBETCTBEHHOCTH 3a CBOIO pabory.

8. Bocnourana UHGOPMANUOHHAS KYJIbTypa KaK COCTaBJIsIOmAas obImeii
KYJIbTYPBI COBPEMEHHOIO YeNIoOBEeKa.

9. Bocnuran koMasmHbIi TyX.

10.  Vwaumiics conuansHo allAlITUPOBAH B COBPEMEHHOM ob1ecTre,
IPOSBJIEHBI IUAEPCKHE KaueCTRa.

11.  Bocrurans OTBETCTBECHHOCTD, TPYLONKOHE, LeNeyCcTPeMIEHHOCTS
U OPraHu30BaHHOCTE,

12, Cdopmuposano ymenue paboTath, MONY4Yas TONOKUTENBHELE SMOIUK
OT CaMOT0 MpoLecca CO3UAATEBHON JeaTe/IBHOCTH,

Meraupeamernepre:

1. PasBuTh nosnasartensapit HHTEPEC, BHUMaHHe, [1aMATh.
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2. Coopmuposansr TPE/ICTABNEHUA O MHpe NpO(hecCHi, CBI3aHHLIE C
poboToTexHuKOH, TpeGOBaHNAX, MpenbLABIAEMEX TaKHMH NPohEecCHAMY, Kak
HHXXEHED, MEXaHUK, KOHCTPYKTOp, —apXuTeKTop, IPOTPaMMUCT, HHKeHep-
KOHCTPYKTOD 110 poGoToTexHuKe,

5. Passure KOMMYHHKATHBHbIE HaBBIKH, YMEHHE B3aMMOJIEIICTBOBATE B
rpynme.

6.  Cdopmuposan TBOPIECKHH ITOXON K [IOCTABEHHOMH 3a1a4e,

7. Paspura cotmanenas AKTHBHOCTb.

Ilpeamerneie:

1. PasButa unnoBarmonnas TBOpHECKas AeATellbHOCTE 06YYalomuXcs Ha

SQHATHAX MO KOHCTPYUPOBAHUI) 1 pobororexnuxke.

2. Passurer cdopmuposanmsie YHUBEPCANLHEIE YueOHble feifCTRHS qepes
CO3[aHNEe Ha 3aHATHAX Yy4eGHEBIX CUTyalluH, IIOCTAHOBKY NpOGIeMHEIX 3aqad,
TpeOyoHX  BBIGOpa, OBOCHOBAHMS M CO3ZaHus  ONIpefeNieHHOH Momemu
KOHCTPY KUY, HALIMCAHS AITOPUTMA NeHCTRHIL pobora;

3. Cdopmuposans NPEACTABICHNS O CONMANBHEIX M DTHYECKHX
4CIIEKTaX HaYYHO-TEXHUIECKOTO Nporpecca.
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INTAHUPYEMBIE PE3YJIbTATEI PEAJIM3AIIVA TIPOT'PAMMEI

B pesynbrare peannzagunu Nporpammel «Muxenepsr Gymyiuero» GyayT
COSNAHBl yCIIOBHA UL PasBHTHS JIMYHOCTH DeGeHKa IyTeM OPTaHM3aUHH ero
ACATCIBHOCTH B NIPOLECCE MHTErpPalfd HAYAIbHOIO HHXCHEPHO-TEXHHIECKOTO
KOHCTPYHPOBaHHA ¥ OCHOB poGoToTexHukd, 3D MOJCTHPOBAHUS, pPELICHHS.
Pa3TUIHBIX WHKCHEPHBIX 3af1ad, & Takoke, MOATOTORKH YHaCTHS B PazIMYHLIX
TEXHUYECKHX COPEBHOBAHMX.

ObpasosaTenbable pesyabraTo:

1. YruyGiens u PacillUpEHbl HMEIOWMECd Y YYaIINXCS 3HaHHS O
CCTECTBCHHBIX HAYKaX B LIEIOM H IIpHoOpeTeHuio WHXXCHEPHBIX HABBIKOB.

2. HMenT TOHATHE © 3HaYCHHH CCTECTBEHHBIX HAyK B 0OmeM
obpa3oBanuy yyamerocy.

3. VmeroT mpencramienus o HAy4YHOH KAapTHHE MHpa B LeENOM, M
UHKCHEPHOM IIOAXOME ISl PEIIeHNHs PA3HOOGPA3HOTO Kpyra peaibHBIX 337184,

4, CosnmaHer ycnoBHst mist IPUOOPETEHNS CHENUANBHEIX 3HAHHM W

YMEHUH B OOJACTH HAYYHOM [esTelbHOCTH: OBJIaICHNs HABBIKAMH HCCIIE[OBAHMIA,
OCBOCHHE HAYYHOTO METO/IA.
JudnocTHbIe pesyabTaTh:

1. Pazymnoe otnocsres x OKPYXKaloIeMy MUDPY UYepe3 JIOrHYecKoe
HAY4YHOE BOCIIPHSATHE.

2. OTBercTBeHHO  OTHOCATCH K pabore B rpynme, Bemenuro
HCCICH0BATEIBCKOM H IPOSKTHON eI TeILHOCTH,

3. Pa3BuTHI KOMMYHUKATHBHEIE HaBbIKH, yMEHHS aficKBaTHO BECTH cels
B CTPECCOBOH CUTYAIIMH.

4. Ilpuobpetero ymenne paboTaTh, MONyuas TONOKUTENBHELE SMOLHA

OT CaMOro npouecca CO3UAATENLHON NesTeIbHOCTH,

MertanpegmeTnbie pe3syJIbTaTh!:

L. IlpuobpereHs! kawecTBa, HeoGXOTMMELe AN IPOTYKTUBHOM yueGHO-
HUCCNIENOBATENLCKOR e TEeNhHOCTH: HaOMIONATeIEHOCTE, AHANA3 M CHHTES
CHTYalluH, KOMMYHHKATHBHEIE Ka9ecTBa, KPUTHECKOE OTHOIIEHHE K IIONYIeHHbBIM
pesynbraram.

2. ITcuxonornueckas  roToBHOCTS O0y4alolMXCcsd K BOCHPHATHIO
NPOONIEMHOM CHTYalMK KaK 380290 esTenbHOCTIL
3. Bsicokas MoTuBaIWMs pebenka K CaMOPa3BUTHIO U CaMOpeaH3aIliH,
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PA3ZJIEJI 2. KOMILIEKC OPT AHU3AIIMOHHO-OE

BKJIXOYA KON ®OPMBI ATTECTAITHA

Kasennapuetii yyeGuurii rpagux moayas «Mamuner l'ongGepray

JAATOTHYECKMX YCJIOBHIA,

[ Ne Jara Tema zauarnii Koa-Bo ®opma Mecro Bpems DopMe1 KOHTpOIE
/M| nnag | 9acoB 3aHATHH | NpoBe/eHUd | NPOBeNeHus
Bsognoe 3ansiTae 3
Broanoe zaratue. HHcTpykTack o Texnuke Kombunupos IMen. nabmopenne,
GesomacnocTi. Bregenne B Kype «Maurnmae: aHHOE BBOHBIT KOHTPO.Ih
ronnoepray». 3HaKOMCTEO ¢ TEOPHEH TEXHHIECKOH 3aHATHE 3VH,
1. ACATENLHOCTH, C COBPEMEHHDIM IIPOrPAMMHBIM 3 TECTHPORAHHE
obecnievenuem. [poxoxnenue TECTHPOBAHUS HA
KOMIIBIOTEPAX € UEIBIO OMpPENETIEH S THIIA
JIHYHOCTH ¥ OA30BLIX 3HAHMI.
Hayunblit MeTOn M 0CHOBLI eCTeCTBEHHBIX HAYK 6
5 3HAKOMCTBO ¢ HAY4HEIM Mmetozom. O6z0p 3 Jlexmma Yerrsii onpoc,
) COBPEMCHHOTO COCTOAHHS €CTECTBEHHBIX HAVK. CaMOCTOAT. paboTa
llpumenenue 6a30BEIX 3HAHMI MAaTEMAaTHKH, Moazrosas Camocrogr.
3. HHQOPMATHKH M (DH3UKM B DEINEHMH THIIOBbIX 3 aTaxa Pabora,
TCXHUYECKHX 3a/9ay. Tecrupopane
perjiaMeHTOB COPEBHOBAHMIA 3
3HAKOMCTBO ¢ PaCIIHCAHHEM H PerllaMEHTaMH Jlexnus Ycraeri ompoc.
4, COPEBHOBAHMI Ha IIPERCTOAMIMIA TO/. 3 Ileyarorunyeckoe
Oupenenenye uANBEAYANEHBIX hopM ygacTus. Habmonenue
POECKTHANA NeATEILHOCTL 9
5 3HAKOMCTBO € METOIOM IIPOEKTOB. 3 Kpyrmnsii YeTHEIE ompoc
CTON
6. Wzrotornenne coberBenHOro TEOPETHIECKOT0 3 Huckyccus Camocrosr. paGora
MHHH-IIPOEKTA.
7. MuaE-IpoeKT. 3 Ilpeserranms ITpakTra. pabota
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Mamunet Londepra

51

8. 3HaKOMCTEO ¢ MAITHHAMHE Tonnbepra. 3 Jlexmms becena
Bune! konetpykumit manmmm I oxnbepra Kpyrousii Becena,
9, 3 CTOJI HieJaTOrHIecKoe
Habmonenne
10. Mexanudeckas snepris 3 Ipeserranus CamocrosT. pabora
11, Kunemarnueckue ceasu 3 pesentanus CamocTosr. paora
12, OHEPTHS PACITHPSIOIIMXCS TA30B 3 Ipesenranms Camoctost. pabora
13. ONECKTPOMATHHTHAS SHEPIAS 3 IIpesenrtaims Camocrosgr. pabora
14 Cosnanue wHKeHepHOW KoMammel. Poms B 3 Mosrosas IpaxTuaeckas
) KOMAaHJE. araxa pabota
15 Usyuenne pernamenta copepHOBanHA «Kybox 3 IpezenTanus Camocrost. pabota
) MautuHel [omnGepray
16. Hpes u macnopr npoexta 3 Cemunap %oemvﬁeouﬁoou
TEKYIHH KOHTPOIb
17 Coenapuit MamuHer: KOHCTPYKI{HS 3 Moarosag CamocrosT. pabora
aTaka
18, Croenapuit Manmises:: quzaity 3 Mo3ropas CamoctosT. pa6ora
aTtaxa
19. Hsroroenenne Mammuse: [onpbepra. 3 Cemrrrap Ilpakrry. pabora
20. Msrotosnenne mammann: I oigbepra, 3 Cemunap Ipakriy. pabota
21. H3roToBnense Mamns [onnGepra. 3 Cemunap ITpakTpy. pabora
22, Usrorosrenue Mammms lomnGepra. 3 Cemunap Hpaxtag. paGota
23. Wcnbrranus v moBojika 3 Cemmnrap IIpaxtuy. pabora
24, Y4acTire B COpEBHOBAHHAX. 3 CoperroBan CoperHoBanus
HA
HTOro 72
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Kanenaapustii yye6unrii rpaduk Moxyaa «3D rexnonorum»

Ne Jdata Tema 3anuTnii Koa-so ®opma Mecto Bpems @opme1 KoHTpOIS
u/n | naan _ fakxr 9aCOB 3AHATHH | IPOBeNeHHs | IpoBe eHus
Broanoe zangrue 3
Jlexins Ien. rabmonenwue,
Brognoe samstie. MucTpykran mo Texmuxe .
BBOJHEIH KOHTPOIS
I 6ezonmacroctr. e w 3agaun obpasoBareHOro 3 3VH
MOy ’
TECTHPOBAHUE
Monesauposanne u KOHCTDYHpOBaHHe 6
Ornpenenenne monenuposanms u Jexrps Ycrabit onmpoc,
2. KOHCTpyrpoBauus. ObbeMHEIe BUTrypsL. 3 camocTosT. pabora
TpexMepHEIe KOOPHHATEL.
3. 3uaxometBo ¢ 3D pyuKoii. 3 Kpyrmsii CamocrosT. pabota
cTON
3D-ckanupoBanne 6
3HAKOMCTEO C CYLIECTBYIOIIHMH THITAMM Jexmas, YcTneii onpoc
4. OOBEMHBIX CKAHEPOB ¥ IIPOTPAMMEOTO 3 HPE3CHTAIHSA
obecrieuenus.
3. TpaxTugeckas pabora mo 3D CKaHHPOBAHHIO 3 Cemmnap ITpaxTuy. pabora
3D-neqarn 12
6. 3HaKOMCTRO ¢ THIamm 3D IIPUHTEPOB 3 Kpyripiii YerTabiit onpoc
CTON
7 Usydenme nporpaMmHOro obGecmeqen it 3 Cemunap Camocrost. pabota
TEY9aTH
8. IIpakrrdeckas pabora o 3D nmevarn 3 CeMmunrap Ipaxruy. paGora
Pazbop ommbox m Ipe/UIOKEHHE 1o Kpyrmei Becena,
9. O THMH3AUWH ICYATH 3 CTON OeIaroraYecKoe
Habmoneuue
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OdbeMHOe MogeNHpOBanHe

45

10. 0630p  mporpammmoro  obecrmedenus bibis: 3 Jexarus Becena
TPEXMEPHOIO MOIETMPOBAHHAS
W3yqenne mutepdeiica u YOPaBICHHA NPOTPaMM Kpyrnenit becena,
I1. «Kommac-3D», «Blendery 3 CTOI IIelarOTHIECKOe
HabmoneHue
12, Nayyende npaxTwyecknx ocHoR MOIEIHPOBAHHS 3 Cemunap CamocrosT. paboTa
B OporpamMmax 3D
13. Cosnanue cobersernol mpocToit MogeH 3 Cemunap Camocrosr. pafora
14. OKCIOPT H HMMIOPT IaHHAIX, HHTETPUPOBAHHE 3 Cemunap CamocTosr. paGoTa
obbeMHOro H300paxeHys 3D CKAHEDPA B MOJEIIb
1. OcHosHbIE IIPHEMEL [OCTPOESHMS 4§ 3 Ilpesenranus Ipaxrigeckan
PEAAKTHPOBAHHS TEOMETPHYECKHUX OGHEKTOR pabora
16. ITpaxrryeckas pabota mo MOJENHPOBAHKIO 3 Mosrosas [Ipakruueckas
araKa pabota
17. Croxueie 3D-monemu 3 lIpesenTanus becena
18. IlpaxTuueckas pabora no MOJEHPORAHHIO 3 Cemumnap IIpaktuuccras
CIIOXKHBIX O0BEKTOR paboTa
1. IlpakTuueckas pabGora mo MOJETHPOBAHMIO 3 Cemunap Ipaxraueckas
CIIOKHBIX 00BEKTOB pabora
20. Cosnanwe geprexell u JoKyMeHTAIUY 3 Cemunap Camocrosr. pabora
1. Meognenaposauue cofeTBerHoro IIPOEKTa 3 Mozrosas IlpakTi. paGora
aTaka
Hpakregecknii 6aox
29, [legats cobeTRennoro mpoekra 3 Kpyrnsii Ilpakru4. pabora
CTOx
23, Ilogrotoska  x  copesHOBarUI, paszbop 3 Cemunap IIpakTia. pabora
perimaMenTa
24. VYyacrue B copesroBanmmy. 3 CopeBHOBaH CopeBHOBaHHA
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HTOro

72

Kanenpapuoiii yue6uprii rpagmx moayas «PoGororexHnka u ABTOMATH3ANHSD

Ne Hara Tema 3ansarnii Kon-Bo Popma Mecro Bpems Dopmer zcme@ohﬂ
om | maan _ paxT 4acoB 3aHATHH | npoBeNeHMs | IpoBexenus
Beoguoe zansrue 3
Jlexums Ien. nabmoxenue,
Beozxroe 3ansTHE. WHCTpyKTax no Texumke .
BBOJHEIH KOHTPOIIE
i. 6esonacocT. Ilemm u samaun obpazoBarensHOTO 3 3VH,
MORY . TECTHPOBaHHE
OcnoBbl nporpammupopanus s Pa3IM4HbIX cpeaax 9
5 3HaKOMCTBO ¢ OCHOBAMH HpPOrPaMMHEPOBAHHMS. 3 Jexuus becena
0630p pasiIM9HbIX J3LIKOB IPOrpaMMHPOBAHHAS
3 Cospanme  cobcremmoro  cafita B cetn 3 Kpyrmsni IlpakTe4. paGora
«HMHTepHeTY, Kak (OpPMBI Ipe3eHTaNMH IIPOEKTOB CTON
4. Cospanue arroputmos. IlporpammupoBsanue 3 Cemuap Camocrosr. paGora
OcHoBbI Mexann3IMoB Mamun 12
5 3HAKOMCTBO ¢ OCHOBHLIMH MEXaHA3MAMK " 3 Kpyromnit YcTHbI ompoc
coocobaMu Hepetays MeXaHHIECKO JHEPTHH CTOI
6. UsroTosneune pasnuunbx THmOB PEIYKTOpPOB ¢ 3 Kpyrmemi IlpaxTuy. pabora
NOMOIUEI) KOHCTPYKTOpa «Jleroy. CTOI
7 Hsrotornenne pazmmwmes  THmoB mepejaqy ¢ 3 Kpyrnsmi IIpaxriy. paGorta
TIOMOHIEIO KOHCTpYKTOpa «Jleroy. CTON
g H3roToBncHue pasmIdHbIX THITOB MEXAHHIMOE G 3 Kpyrimrii IpaxTiy. pabora
DOMOIIBKY KOHCTPYKTOpa «Jleroy. cTOoN
OcHoORBI poGoToTexHHKH 18
9. _ 3HaKOMCTBO ¢ TeopHeH  pofoToTexmmKy. 3 Jexuus becema
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ITporpammupoBanne, MexaluKa pobora. JlarTumuky
H MCIIOITHUTETEHEIE MEXAHU3MEL.

10. Uzyvenye pernaMenTos cOpeBHOBAHMIA, 3 Kpyrmpni Beceja
CTOI
1. Wsrotosierne npoctoro pofioTa ¢ HOMONIBEO 3 Cemunap CamocTosnr. paboTa
PODOTOTEXHHYECKOTO KOHCTPYKTOpa «Jleroy.
12, Ilporpammupopanue  Jlero-pobora, H3ydenue 3 Cemunap Camoctost. pabora
CpEJIBl IPOrPaMMHPOBAHHSL.
3. Hcenviranns Jlero-po6ota, ero gopaborka. 3 Cemurap IMpaxruyeckas
pabota
14, IIposenenne copesHoBanus Jlero-po6oTos 3 CopesHoran CoperHoBanue
ve
Cosnanne poGoTOR B ABTOMATHIECKNX YCTPOHCTE Ha Dase «ApayHmHO» 21
15. M3yyenre OCHOB 31IEKTPOHHKY B CXEMOTEXHUKH 3 Jlexius becena
16. M3yyenue MUXpOKOHTpOIIEPA «APIYHHON 3 Cemuuap I[IpaxTugeckas
pabora
17. IlporpamMmuposanuie «ApaynHo» 3 CemuHap Ipaxraueckas
pabora
18, Coznanne IPOCTHIX pOoBOTOTEXHHYCCKHX 3 Cemunap ITpakTyy. pabota
YCTPOKCTB
19. Wzyvenre pasnuuHbIX TOTOBHIX HPOEKTOB Ha 3 Kpyrneni becena
natpopMe «ApayuHO» CTON
20. Oo,ﬁmmxm mpocroro  ycrpoicrea «Mntepuera 3 Cemunap Camocrost. pabora
Beneiy
1. Usrotopnenwe  cobersemHoro  npoekTa  Ha 3 Mosrosas Ilpaxria. paGota
CAPIYHHOY» araxa
Ipakrageckmii 600K 9
2. Odopmnenre ® npeseHTanua  coGCTBEHHOrO 3 Cemumnap ITpaxTug. paboTa

IPOEKTA,
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_Mu llofroToBKa X CcOpeBHOBaHHIM 1 KOHKYPCOB, 3 Cemunap Camocrost. paGoTa
HA3YYICHHE PErTaMeHTOR
24, Yuacrie B copeBHOBaHMAX I KOHKypcax. 3 CopeBroBan CopeBHOBaHHs
Ha
HUTOI'O 72
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SHAYUMOCTD HPOI‘PAI\/.IMJ)I

Pa3sBuTHE HHXCHEPHOTO [eNIa ABISETCS BAKHEIM Kak Jyis1 o0ImecTBa, Tak m
AT CTpaHel. IS OTHENBHOro wuenoBexa MO3HAHMS HHXCHEpHH Ccrnoco0cTByeT
CaMOpeann3alii H CaMOCOBEpLICHCTBOBAHHIO, IAeT BO3MOKHOCTE IOJTYyIHTE
HOBLIC 3HAHWS W ONBIT, YTO, O€3yCIOBHO, SBNSETCS BAXHBIM OCOGEHHO JIs
MOIIOZBIX JIONEH, 8 TakKe BO3MOXKHOCTH NPUMEHWUTD Ha IIPAKTHKE CBOM 3HAHMI,
IIONYYUTE OECHEHHEIH OIILIT, [TouyBcTBOBAaTE cebs CO3mareneM H TBOPIIOM,
CO3IaTk TO, YTO MOXKET H3MEHHUTh MAD.

Pannee nproGimenue neTelf K McCie[0BaTEbCKON AESTeILHOCTH IIO3BOJISET
C YCTIEXOM peraTs MHOTHe 06pasoBaTebHEe IpobIIeME, HaTNpUMep, CBA3aHHEIE C
HHIMBHIYANbHBIM [OOXOAOM, YPOBHEBOMH nupdepeHnpanuelf, ¢ cosmanueM
NIONIOKUTeNIBHOM  yueOHOB MoTuBaimy, Gonee rIy6oKHM M HehopMalTbHEIM
YCBOCHHEM IIPOTPAMMBEL, C MPO(ECCHOHAILHON OpHEHTAIHEH,

Hayunas u TeopeTrueckas sHQUMMOCTE IPOrpaMMbI:

= CIIOCOOCTBOBAHHE PA3BUTHIO HHKEHEPHO-TEXHHUYECKOTO KOHCTPYHPOBAHHUS
H OCHOB POOOTOTEXHUKY;

— ONIPEACICHHE TBOPYECKKX OCHOB M HANPABIEHHI 0ATOTOBKH y4aInmxes;

— paspaboTKa OCHOB (OPMUPOBAHUS HCCIEOBATENBCKOM ACATENEHOCTH Ha
Pa3i4HEIX 00pa30BaTENbHBIX YPOBHSX;

— CIIOCOOCTBOBAHHE PA3BUTUIO TBOPYECKOH AKTHEHOCTH H HAIPaBIIEHHOCTH
B 00pa3soBaTeNLHOM JeaTeNbHOCTH.

IlpakTiyeckas 3HAYUMOCTE ITPOTDAMMEL

— Pa3paboTka M paclpOCTpaHeHHe peKOMeHmamuii Mo METOIHYECKOMY H
[IPaKTHYECKOMY  ODECHEYEHWID  HCCICAOBATENBCKOH M obpazoBarensHOi
JESATENBHOCTH;

— (OpPMUPOBaHKE IPAKTUYECKHX HABBIKOB H IPOdOPHEHTAIMS.

B pamxax paborer mo NPOTPaMMe  NpPHMEHSETCs HalipaBieHue
KOMIIBIOTEPHOTO ~ MOJETMPOBAHMS — UM(POBEIX Tpex MEPHBIX OOBEKTOB,
SJIEKTPOHHBIX KaTanoros. Coslanue NeHCTRYIOMUX HH)XEHEPHEIX TIPOEKTOB.
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YCJIOBHSA PEAJIN3AIIMH IIPOTPAMMBI
Mamepuansno-mexnuueckoe obecneuernue
Heobxoodumeie pecypcer ons nposederus sansmuil DPA3NUYHO20 muna:

Kommsrorepuerii  kmace ¢ moxanbuol CeTBIO, COOTBETCTBYIOHMIUH
canutapHeiM HopMam (CanllnH 2.4.4.1251-03) ¢ HHIAMBHAYAILHEIMA paboyuMuy
MeCTaMi NI 0DYYalolMXCs M OTAENBHBIM paGouuM CTONOM s nejarora, ¢
TOCTOAHHEIM AOCTYNIOM B HHTEpHET, MyNbTHMEIUHHEIM ITPOEKTOPOM, 8 TaKKe,
YKOMIUICKTOBAHHBIE MECTa, OOOpPYNOBaHHBIE [JIS COBPEMEHHOTO TEXHHYECKOTO
TBOPYECTBA, CTE/UIAXH 111 060py0BaHMS.

Ilepeuens oGopyoosarus, uncmpymenmos u MaAmepuanoe, Heobxo0umsrx
OlLA peanusauuy npozpammer;

Pabodee mecto neparora: xommetotep, MOV, BHIIEOKaMepa, (oToammapar,
IIPOEKTOD, 3KPaH, KOJIOHKH, MUKPOGDOH, YUEHHYECKAS TOCKA.

Basoserit Habop LEGO Mindstorms NXT 4 mr.

Basoseiit nabop LEGO EV3 GazoBsiit HaGop 4 wr.

Pecypcusiii na6op LEGO 8 .

ouns fna copeBHOBaHMI B aCCOPTHMeEHTe,

Hoyt6yx 8 1nr.,

3D pyuxwu 8 .

3D npuntep 2 mr.

3D cxanep 1 mr.

HaBopel «ApIyuHO» ¢ RATIMKAMM ¥ HCIIOJHHTENbHBIMH MEXAHH3MAMH B
accopTUMeHTe, 8 miT.

Haboper paguoneraneii v koMoHueHTos § mr.

Ouament g 3D MOJETHPOBaHHs B aCCOPTHMEHTE.

NHCeTpymenTsl 11 pyusod o6pafoTku JlepeBa, MeTaJlla M INTACTHKA B
4CCOPTHMEHTE.

PacxozHble MaTepuansl A8 TeXHIIECKOTO TBOPYECTBA — AEPEBO, METAILT U
TUIACTHK B aCCOPTUMEHTE.

Pasnuvnble xpemexHele Matepuansl (KIed, GONTEL BHMHTBI, CaMOpE3kl,
a6kl rafiki B aCCOPTUMENTE).

KaHuenspckue IpHHaUIEXKHOCTH B 2CCOPTUMEHTE.,

Iepeuensv nuyenzuonnozo npozpammnozo obecnevenus, YCHIAHOBIEHHO20
Ha KAXCOOM Komnblomepe u HoymoyKe:

¢ OC Windows 7 u BEIIIe.

e MS Office Bepcun 2007 u BrIIE.

* MS Visual Studio, m6o npyras nomo6xas cpena

¢ IDE Arduino.

® [1O nna cospanus 3D-moneneit «3D Designer».

e CAIIP «Kommac 3D»

¢ [10 «Blendery.

* [TO «LEGO Mindstorms NXT»

* 11O « LEGO EV3 ».



Hupopmayuonnoe obecneuenue

Jlumepamypa:

1. PyxoBomcTso mnonb3oBarens koHcTpykropa LEGO MINDSTORMS
Education EV3.

2. CripaBo4Had cucTeMa NPOrPaMMHOro o0ecriede s TS YIATENA CHCTEMBI

nporpamMMuposanus Lego Education Mindstorms EV3.

3. 3naxaszos A. C., I'opmxos I'. A., Hlesamguna C. I. Vpoxu Jlero-
KOHCTIpYHpOBaHHd B 1uxone. Merogudeckoe mocobue. — M.: BHMHOM.
JlaGoparopwus 3manuii, 2011, - 120 c.

4. bennosckas JI. I'., Benuosckuit A. E. IIporpaMMupyeM MUKPOKOMIILIOTED
NXT B LabVIEW. — M.: JiMK TIlpecc, 2010. — 280 c.

5. I.Komocos. Aspropckass mnporpamma OCHOBBI MHKPOIIPOLECCOPHBIX
CHCTEM YIPABIECHHA JONOIHUTENBHOTO 00pa3oBanus yuauwxcs 9—I11 kmaccos.

6. C. Hsr06a. OCHOBE MUKPO3JIEKTPOHUKY ¢ HCHOIB30BanMeM Arduino. 9
KJ1acc.

7. O. Tysosa. [IporpamMma ¥ TeMaTH4ecKOe TUIAHUpOBaHHe Kypca «OCHOBEI
NpOrpaMMUPYEMON MHKPOIIeKTPOHHKH. Co3jaHKe YNpaBiIsSeMbIX YCTPOWCTB HA
Oase BEMMCIHTENBHOM ITaTGOPMEl ApAYHHOY DIeKTHBHbIN Kypc. 10 Knacc.

8. «OCHOBEI TIPOrPaMMHUPOBAHUA MHKPOKOHTPOINEPOB» YUeOHHK i
obpaszoBaTeNsHOTO Habopa «Ammepkayn, Mocksa 2013,

9. bpounopa «Koncnekt xakepa: 20 munu-npoextos». Q00 «Ammepkay, 84

CTp.

10. Commep VY. IlporpaMvMupoBanme MHKPOKOHTPOIUIEPHEIX —TIUIAT
Arduino/Freeduino. - CII6.: BXB-Ilerep6ypr, 2012. - 256 c.

11. babuu A.B., bapanos AI., Kanabur MN.B. u ap. Ilpombuiiensas
poborotexnuka: ITox penaxuueii Hndpuna S.A. — M.: Maumnoctpoenne, 2002.

12. borareipes A.H. Dnextpopaguorexuuka. YueGuuk pana 8-9 kmacca
obmeobpasopaTenbubix yupexaenuit. M.: ITpocseruenue, 2008.

13. 'opavu A.b. 3aruMarensras kuGepueruka. — M.: Paano U ¢35, 2007.

14, Hlaxunmyp M. Kypc pobororexuuku: Ilep. ¢ anri. — M.; Mup, 2002.

15. Opesuu 10.E. OcHoBEI poGoroTexuuku. Yuebuoe nocobue. CaHKT-
IetepOypr: BBX. [etep6ypr, 2005.

16. PasBuTHe KOMIIETEHLHMH B 00JNacTH COBPEMEHHBIX TEXHOJOTH.
MopnennpoBanie aBTOHOMHBIX TPAaHCIOPTHBIX CPEACTB. DNEKTPOHHOE IIOCOOHE
Js cliylaTenel IMCTaHIMOHHOTO Kypea. Mocksa, 2016 rog.

17. Crenaxosa B.B., YEPUEHUE, - M.: [Tpocsemenne, 2001. — 206 c.

18. Kouerkosa H.H., OcHOBEI KOMNBIOTEPHOUH IpadHKh, METOZHIECKOE
nocobue, snexkTpoHHEIH BUA, Huokruit Hosropoy, 2000. — 560 C.

19.borycnascknit A.A. «KOMITAC - rpaduk», ywebHoe mocobue,
3NneKTPOHHRIN By, Komomnua, 2005 — 450 c.

20. C.K.boromoGos “nnuBriyaibHBle 3aJaHust 110 Kypcy YepdeHHs”,
BBICHLIIK., 1994 rop.

21. Tepexosa H.B. OnopHble KOHCIEKTE! YPOKOB, 3MEKTPOHHBII BHI,
Mocxksa.CII Ne898, 2006r.
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22. Pobun Vuneame, Henuzalinmepckas xnura o amsadime., — CII6.: HJ]
«BECh», 2003 - 128 c.

23. @unmunmos C. A. PobotorexHuka g qetell u poauteneii. M.: Hayka,
2011. —264 c.

Humepnem-pecypewi.

1. Mexnmysaponueie copeBHoBanust poGoros World Robot Olympiad
(WRO) [OnexTpoHHbIH pecypc]. Pexxim JOCTYyTIA:
http://wroboto.ru/competition/wro.

2. Ilporpammel «PoboroTexHuka»: HWmxenepHsle Kanpel Poccun
[OsexTponHsIi pecypce]. Pexum noctyna: http://www.robosport.ru.

2. Kak CHEIIATh pobora: CXEMB], MHKPOKOHTPOJIIEPEL,
TIPOrPaMMUPOBAHHE [DnexTponHEIH pecypce]. Pexcum JOCTyTIa:
http://myrobot.ru/stepbystep.

3. Caiir xommanmn «OGpazoBatensHeie pernenua JIET'O» [Caiir].
PexuM moctyna: http://education.lego.com/ru-ru.

4. Pecypc ¢ reopermyeckMMM ¥ TNPakTHYSCKHMH 3aHATHAME IS
6a30BOr0 OCBOEHHS Kypca MPOTPAMMUPOBAHKS MHKPOKOHTpOIUIEpOB Ha 0ase
Arduino [DnexTpoHHEIH pecypc]. Pexum joctyna: http://wiki.amperka.ru/.

5. «Hawana wmxeneproro obpasoBanus B mxoie» - Caiir Komocosa
[OnexTponHsit pecypce]. Pexum mocryna: http://koposov.info.

6. biokwor mnporpammucta. [ononoGor Bragumup Hukonaesuu. -
[DnexTponHbIH pecypc]. Pexxum JocTyna:

https://edugalaxy.intel.ru/index.php?s=bd8e115a16643106fe2ef7c2f23aa9fa&act=a
ttach&type=blogentry&id=1634.

7. Caiir Koncrantuna [lonsxoBa. [DnekTpoHHBIH pecypc]. Pexum
DOCTYIIA:

8.  http://kpolyakov.spb.ru

9. Cmucok ccsuiok Ha cafite Arduino, do it!. [DnmextponHsii pecypc.

Pexcum mocryna: https://sites.google.com/site/arduinodoit

10.  TIpeserrauun Tox E. Kypr "Arduino u 6Guonmka" B meperose Ha
pycckui #35IK — Tareana Bonkosa. Caiit apTopa. [DnekTpoHHEBIR pecypc]. Pexum
nocryna: http://robofreak.ru. ,

11. Ob6pasoBatensHrill caiit. [JnexTponHsli pecype]. PexuM nocryma:
http://www.kompas-edu.ru.

12. Caiir Texaumuecko mopmepkku. [DiexTpoHHBIH pecype]. Pexum
noctyrna: http:// kompas-kolomna.ru/from.

13.  Llentp pobotorexuuxu [Ipesunentckoro ®MJIT Ne239 239.ru/robot;

14, Poccwmiickas acconmanus o6pazoBatebHoif poGOTOTEXHHKH raor.ru;

15. Jlabopatopus poOOTOTEXHHKM # HMCKYCCTBEHHOI'O HHTEJLIEKTA
[Tonurexuudeckoro My3ses railab.ru;

16. Poccuiickuii caifT, MOCBANICHHBIM NOATOTOBKEe K cocTszanuaM WRO
robolymp.ru:

17. Poccuiickuii caiiT, MOCBAIWIEHHRIH MOATOTOBKE K cocTs3aHMsM WRO
1o 2014 r. wroboto.ru:
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18. HudopmalmoHHEIi caiiT, MOCBAIEH B poboToTeXHHKEe myrobot.ry;

19.  Exerogdeld MexIyHapoNHBIH YEMIHOHAT MO pPOOOTOTEXHHUKE B
Agsctpun robotchallenge.org;

20. VndopmarmoHHBIH  caift  «3auuMarensHas — poGOTOTEXHHKAY
edurobots.ru;

21. Mudopmanvonnsii caiit ROBOGEEK robogeek.ru;

22, Odunuanbusii Poccuiicknii caiit RoboCup robocuprussiaopen.ru:

23.  Exeromueii  Bceepoccmifcknit  poGororexHuueckuil  (ecTHBAI
«Pobodecr» robofest.ru; '

24.  Caiit Acconuanuu CriopTuBHOi Po6oToTexHuku rus-robots.ru;

25. Onnaiin kypc C.A. OumunmnoBa «OcHOBE pPOGOTOTEXHHKH» Ha
00pazoBaTeIbHOM HOpTale Roboed. Academy
roboed.academy/courses/basicrobotics;

26. basosmli Kypc mo pofoToTexHuKe Ha a3bike Robolab (mms nereif)
lektorium.tv/mooc2/27788;

27. OmnnaiiH-Kypc TOBBIEHHS KBanupukaimy  yuwrenedt « OcHOBHI
poboToTexHuku» lektorium.tv/mooc2/26302;

28. SERVODROID - [IleHtp poGOTOTEXHMKHM M8 HAYMHAIOIIFAX
www.servodroid.ru;

29. Dexepaabublit nopran "Poccuiickoe obpasosanue";

30. Enusoe okHO mocTyma K 06pa3oBaTebHEIM PECypeaM;

31. EnuHas xoyueKims MugpoBbix 00pa3oBaTelbHLIX PECYPCOB;

32. @efepalbHbIil HEHTP HHOOPMAITHOHHO-00PA30BATENLHEIX PECYPCOB.

Kaopoeoe obecheuernue

[lporpaMMy MOXeT pealM20BBIBATH MENATOT, MMEIOIMH IIe/]arOTH4eckoe
poQHIBHOE HHXKEHEPHOE 00pa3oBaAHME, B COBEPIIEHCTBE BIAACIOIINY HABBIKAME
PYKOBOJCTBa y4eOHO-HAYYHO-HCCIEN0BATENRCKOM, IPOEKTHON, KOHCTPYKTOPCKOM
JesITENBHOCTBIO YHall[UXCsl.

Heoenvxo Cepeeti Anexcarndposuy — cTax renarorudeckoi pabotel — 3 roa,
obpasopanye — BBICIIee HHxeHepHOoe, MAU, 1O CIeUHaTbHOCTH «UHXEHEp-
MEXaHWK TII0 JIBUraTelsiM M JHEPreTHHYeCKUM YCTAHOBKAM KOCMHYECKHX
NeTaTeNbHBIX ANNAPATOB», JUILUIOM ¢ OTIHYYMEM, YYHUTENb WHMDOPMATHKH, HMEET
OXIBIT PaboTHI 10 IporpaMMaM «PoboToTexHuKay, «3D-MOAEIHPOBAHUEY. 4 TAKKE,
B Pa3IHYHbIX OTPAC/sX HAPOAHOTO X03HCTRA.
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®OPMbI ATTECTAIIAA

IIpoBojsTCS BBOAHBIA, MPOMEXYTOUHBIH W HMTOFOBBIH KOHTPONIB MO

AOIONHUTENBHOM ofiepassrBaromet nporpamme «UHxerepsl Gyaymero».
Cucmema nposepku yposHs oceoenun npozpammo

TypHUDBI, HTOTOBBIE 3aHATHS, yYacTHE B ONHMIIMAJAX, COPEBHOBaHHUAX,
HICCIIEIOBATENIBCKHUX KoH(epeHt X 7§ KOHKypcax: TOPOJACKHX,
CICHMATH3UPOBAHHLIX, HA YPOBHE YUPEKIEHHUA NONOJIHUTENIBHOrO 06pa3oBaHus,
padoHa, Kpasi, heepaNbHLIX ¥ MEX/IYHAPOJHBIX.

KoHbpepennun  mccneyoBarensckux — paboT  [O3BONSIOT  ONEHHTH
3Q(QEeKTHBHOCTE ¥ CTEeNeHb OCBOEHMA Marepuana M0 HCCAeNOBaTeNbCKOH
ACATENBHOCTH. [JlaHHas ¢opMa KOHTPONSA  CIOCOBCTBYET (OPMHPOBAHKIO y
O0y4arOmMXCcsi OTBETCTBEHHOCTH 34 BBINONHEHHE paboThl, JOTHKA MBIIUIEHUS,
YMEHHs TOBOPHMTH I€pE] ayIUTOpHel, OTCTaHBaTh CBOS MHEHHE, HPaBUIBHO
HCTIOJIB30BATE HEOOXOAUMYK) HAYYHYIO TEPMUHONOTHIO, KOPPEKTHO H IPAMOTHO
BECTH AMCKYCCHIO.

Yaamuecs, yCNEUIHO OCBOMBINME NPOTPAMMY, IIONYIAOT I'PaMOTEL,
JAMILTIOME! B P36,

Dopmbt OMICNIEHCUBAHUA U (PUKCAUUU 0OPAZOCAMENbHBIX pesyrsmamos:

— (poTO, BHICO3ANIHCH;
— I'PaMOTEI;
— 0pOpMIIEHHBIE HCCIESA0OBATENBCKHE PaGOTHL;
— CBHIETENIECTBA, CEPTH(OUKATE;
— CTaTbH.
Dopmur npedvACNERUA U JEMOHCHIPAKUY 0OPA3OBAMELHIX pesynremamos:
— HayuyHO-NIPAKTHYECKHE KOH(QEPEHIHM, KOHKYPCHI. M COPEBHOBAaHHS 110
HHXEHEPHH, pOOOTOTEXHHKE, KOHCTPYHPOBAHHIO.
— OPa3siHMKU, aKIIHH, HTOTOBEIE OTHETE! [10 OKOHYAHHUIO ['OJIa;
— noprgonuo;
— CTaThH, IIyONHAKALHH;
— TIOCTYIIEHHE BEIITY CKHHKOB I10 IPOQHITIO.

OIIEHOYHBIE MATEPHAJIBI,
PACKpblearouiue MeXHOROZUHHOCIb U PE3YIbIMAMIEHOCE
pabomot no npozpamme

IToxasaTensiMy pesysIBTaTHBHOCTH CILYaT COPMEpPOBAHHBIE KOMIIETEHIIHH,
KOTOPBIMU ~ JIOMKHEI ~ 0oONajaTe  ydanmidecs [p¥ IepeXofe OT  OAHOTO
00pa3oBaTeNLHOTO YPOBHS HA ApYroif. Pes3ylIbTaTHBHOCTE MNEATENHLHOCTH 110
[porpamme, TaKKe ONpeAeNAeTCs CleyIOUIHMH KPUTEPUSIMHE:

. PesyabraTamum ydWacTHs B KOHKypcaX, KoH(epeHUHAX H B
OJIMMIIHAIAX, COPEBHOBAHNAX.

Herwn, o6yJaromyecs [0 mporpaMme, CTAHOBSTCS OOEIHTEIIIMA PaHOHHEIX,
TOPOICKIX, KpaeBBIX, BCEPOCCUMCKMX KOHKYPCOB M KOH(DEpeHITHi:.

2. YpoBHEM MOATOTOBKH BLINYCKHHKOB,
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B BVY3sl Ha HHXEHEpHHE CICLHAIBHOCTH YCIEIIHO MOCTYHAOT
BBIITYCKHUKM. MHoOrue m3 HuX, Oyaydy CTYIEHTaMH M aclMpaHTaM{, aKTUBHO H
YCIEIIHO 3aHSThH HayYHOH NeSTEIBHOCTEIO Ha Pa3Ii4HbIX Kadeapax.

3. IlyGamkanusamu y4alunHxcsi O CBOeH Hay4YHO-HCCIeI0BATEILCKOM
AeATeJHLHOCTH.

Y9acTBYS B HCCIEIOBATENBCKOM JESTENBHOCTH, YIAIIHECS MyGIUKYIOT CBOH
ROKJIAIBI, COOOLIEHHUA M TE3WCHl B PasNUYHEIX KYpHANax H cOOpHHKaxX (MHOLIA
COBMECTHO C PYKOBOJUTEIISIMH).

Bcee nepeunciieHRbIe KPUTEPHH BHOCATCS B JIMYHOE TOPT(ONIO YIAIIErocs.

Jisi  MOHWTOPHMHIa JIMYHOCTHOTO DPOCTA  yYAIHXCA  HCHOME3YIOTCS
CIeOYIOIINE METOUKH:

- «Cdepa unTepecoB ydamuxcsn»; «CaMoaHalIu3 ¥ aHANIN3 JTHIHOCTEY
(O.H. Motxos. Ilcixonords caMono3HaHus JTAYHOCTH., M., 1992);

- «Hampasnennocte muunoct» (C.®. Chomuak, AJ. CHHHIBIH.
ITo3naii cebs u apyrux. COopHUK MeToAuK, M., 1994);

- « — manep» (E.C. ®enopos, O.B. Epemun. [lInapramka Boxartoro.,

M., 1994);

- «Moii BeiGop» (E.A JleBanosa. ['oToBsick paGoTaTh ¢ HOAPOCTKAMH.,
M., 1993);

- «Murensy (E.A. Jlepanosa. I'oToBsich paGoTtats ¢ nogpocTkamu., M.,
1993).

JlOCTOMHCTBOM 3THX METOIMK SBJISETCS UX YHHUBEPCAIHHOCTH, YIOGCTBO M
SKOHOMHMYHOCTE B TIpOIlecCE TNPOBENEHMS HCCIESNOBaHHS M IpH  0OpaboTke
pesymberaToB. Ho Tak Kak BO3pacTHBlE OCOOCHHOCTH yYalIHXCs TP BHIIONHEHHH
3alaHUH MOTYT CKa3bIBaThCs HA MCKAXKEHHH Pe3yNIbTATOB, STH METOAUKH HE MOTYT
HOCHTE I[e)lb 0TOOpa U 3KCIIEPTH3EL.

A1 OCYIIECTBIICHHS MOHMTOPHHTA JIITIHOCTHOTO pocTa paspaboTaHa KapTa
JMYHOCTHOTO POCTA YHAIHXCs, KOTOpas 3aIONHAETCH B TEUEHUH KaKIOTO
yueObHOro roja (BBOIHEIM, NPOMEXYTOYHBIH ¥ WTOrOBBIH 3Tanel) B XOJE
peanuzamiy nporpammel. OHa BKMtoyaer 13 TIYHKTOB OIEHKH Ka4ecTB W

KOMIICTCHUMH YYallMXCsA U [O3BOJISET NPOCIEAUT MHAMUKY Pa3BUTHA KaxkIOro
pebenka (Ilpunoxenne 1).

METOIHYECKHE MATEPUAJIBI

«JEMO — PO T»LEGO Mindstorms EV3;
«IEMO — POBHUT»LEGO Mindstorms NXT;
«POBUT-CKPETYy;

«POBUT-TEXHKA» LEGO Mindstorms EV3;
«POBUT-OTKPBLITUE» LEGO Mindstorms NXT;
«POBHT-OTKPLITUE» LEGO Mindstorms EV3;
«POBUT-KOCMOCy»;

Buneokype «Ky6ox Marun [onnSepray,
«OCHOBEI €CTECTBEHHBIX HAYK»;

e e o e
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10. «IIporpamMmMuposarue — 3To mpocTo!»;

11. «Kax cpenats caliT JIerko u mpocTon;

12. «OcroBe 3D MonemMpoBaHus U TPOTOTHIMPOBAHMN;

13. Pernament copeBroBanus «Pobokapycens» ecrupans [podecr;

14, PernamenT onuMnmags! 110 3D TeXHOIOrHAM;

15. PermamenT KOoHKYpca «BONbIINE BBI3OBED?, ,

16. Pernament wemnuonata IOuuoplIpodu koMIeTeHIHHA «MHTepHET Bermeii.

Dopmbl paboThI:

Dopmsl OpraHU3aIH y4eDHO-BOCIIHTATEIEHOTO opoLecca:
HWHAMBHZyalbHas M TpPYNIoBasg, B TOM HYHCIE C IIOCTOSHHBIM OOIMEeHHEM
IIOCpPeNCTBOM CeTH MHTepHeT.

HOUONHATENBHEIE YCIIOBHS IPOBECHHS 3aHATHIA:

B xavecTBe IOMaIlHero 3afauus, KpOMe U3yHeHUs! KOHCIIEKTOB, [IPUMEPOB U
paspaboTKi  TIPOEKTOB, YYalUMCs TpPEJaraeTcs  BOCIOAB3OBATECS  JUIA
TBOPYECKOTO IIOUCKA M CaMOPa3BUTHS pecypcamu MHTepheTa, KOTOPEIE YKA3bIBaeT
IIearor.

IIporpamma IIpeAToNIaraeT BBINIOTHEHUE IIPOEKTOR KaK
HCCICNOBATENIECKOT0, TaK M INPAKTHYECKOTO HCIONHEHHS, MIA KOTOPBIX,
BO3MOXHO, ~HEOOXOAMMO TNpHOOPECTH  JONONHWTENbHBIE MaTepuanbl U
00opyIoBaHHE.

Metoasl, ucnone3yeMsle IpU PeANTU3aLIH TPOTPAMMEL:

— TpakTHieckmii (msrotosnenue 3D Mopeneil, MeXaHW3IMOB H POGOTOB,
TPaKTH4ECKUX TEXHUIECKHX YCTPOUCTB I TIPOEKTOB, IPOTPaMM M caiiTos, c6op
3JIGKTPOHHBIX CXEM M HX [IPOrPaMMHPOBAHHE);

— HarmAnHEL (POTO ¥ BHACOMATEPHANIE], PACIICYATKH CXeM, H3YICHHE OCHOB
gepuenus u 3D mozenuposanus);

— CIIOBECHBIA (MHCTPYKTaXH, Gecelibl, pasbiCHeHHs);

— MHHOBALWIOHHBIE METOZE! (IIOUCKOBO-HCCIECROBATENBCKHMN, MPOEKTHEIH,
UTPOBOH);

— pabora ¢ sureparypoii u HHTepHeroM (M3yueHHe CreLMATBHOMN
JIHTEPATY P, HEPTEKEH, MOUCK HHPOpMALIN).

CriocoGer npoBepKH 3HaHUI, 06YIAFOIUXCS:

Ilenaroryeckoe HaGNIOAEHHE, ONPOC, TECTHPOBAHWE, CAMOCTOSTENBHAS
paboTa, aHANH3 TBOPYECKUX paboT, MPOEKTOB, YUACTHE B KOHKypCaX, BEICTaBKaXx,
COPEBHOBAHHMSX M JIPYTUX MEPONPHATHSIX.

D@opMEI IOJBECHUS HTOTOB:

IlpesenTtanus TBOpYecKHX paboT, 3amquTa ITPOEKTOB, COPEBHOBAHHS,
Teopernyeckas OCHOBa A€TCA B CBA3M ¢ NIPAKTHUECKOH paboTo#l, HabmONeHUAMHE
M OIIBITAMHU,

HeobxomumMo  yuHTEIBaThH BO3pacTHEIE OCOOEHHOCTH ydYaNnMXcs, WX
bonblryio MOABIKHOCTS, HEYCTOHUMBOCTh BHUMaHHA. HeoGX0mMMa MOCTOSHHAs
CMEHA NIeATEIbHOCTH, QOPM H METONOB B Ipollecce 3aHATHA. Bce OHHM JOMIKHBL
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dbopMHpyeT WHTepec yyammxcs K obyseHHIo # K cebe, co3gaBas CHUTYaIHIO
ycmexa, HCHONE3ys TP 3TOM: CJIOBECHBIE, HaIVIAAHBIE, ayJHOBU3YAIbHEIE,
[PAKTUYECKHE 3aHATHA, IIO3HABATENBHBEIE UIPHl, METOABl AMOLMOHAIBHOTO
CTHMYTIMPOBAHKA; TBOPYECKHE 38JaHMA; aHanus, 00oOIIeHHe, CHCTeMAaTH3AIHA
IOMy4IeHHbIX 3HAHUW ¥ YMeHuH; NpoOIeMHble ITOWCKOBEIE (OPMBI 3aHSTHIA;
BEITIONIHEHHE DabOT 0N PYKOBOACTBOM IIEHArOra; NOSMPOBAHHAS IIOMOILIE,
CaMOCTOATENBHAA PabOTa; NOATOTOBKA K 3KCHepHMeHTaJIBHOH paboTe; KOHTPOJIE B
BHJI€ SKCIEPTHU3EI, aHATH3a U KOPPEKITHH,

Cospanne cnenHaJbHLIX 00pazoBaTeJbHLIX YCI0BHH aAas aun ¢ OB3,
JeTei-HHBAIAA0B H HHBAJIMA0B.

YuebHBIH  [POLECC  CTPOMTCS  HAa  OCHOBE  MHIHBUAYAIBHO-
A} depeHIMpOBaHHOrO MOAXOJa K O0OYYalolUMcd ¢  OrpaHHYeHHBIMH
BO3MOXHOCTSIMU 370poBbs. [ns ofywaromuxcs ¢ OB3 paspabarsiBaercs
afanTUpOBaHHasg 00pa3oBaTeslbHas IPOrpaMMma.

B measx AOCTYNHOCTH HONydYeHWs [ONONHHUTENHHOTO O0Opa3oBaHHSA
YyHAIlUMHUCA C  OTPaHHYCHHBIMH BO3MOXHOCTAMH  3JOpPOBbS, JETEMH-
WHBANHIAMH U HMHBaNWJAMH Y4YpexJeHHe IOTIONHHTE/ILHOTO 06pasoBaHus
obecreynBaeT;

A ydammxcs ¢ OTpaHHYEHHBIMH BO3MOXKHOCTSMH 3HODOBBES [0
3PEHMIO: aJbTEPHATUBHYIO BEPCHIO OGHI[MANBHOTO CaiiTa OPTaHHU3aLMH B CETH
Wntepuer ana cnabosuaamuex, uMeercs goctyn k IBC. IpexycMaTpusaercs
BO3MOXKHOCTE 00€CIIeUUTh pasMelleHHe B TOCTYIIHBIX IS yUaIUXcsAd MecTax |
B aJaNTHPOBaHHOH dopme (¢ yueToM HX 0COOBIX moTpeGHOCTEH) cIpaBOYHOMN
MHQOPMAIMH O DPACIHCAHHM YJ9eOHBIX 3aHATHH; BBIDYCK AlbTepPHATHBHbIX
(hOpMATOB MeYaTHHIX MATEPHaIoB (KPyIHbIH WpHbT, ayAnodaiisst i T.1).

2. Ilo cnyxy: DpemiycMaTpUBa€TCS BO3MOXHOCTE IyOmupoBaHus
3BYKOBOM CHpaBOYHOH HH(OpPMAIMH O pacnucaHWy Y9eOHBIX 3aHATHIL;
obecrieyeHrs HaJIEXKAL(MMH 3ByKOBEIMH CDEICTBAMH BOCIPOU3BEICHUS
uHpopManuu 06 oGpazoBaTenbHOM IIpoIiecce.

3. C HapyieHHeM ONOPHO-ABHUIATENBHOTO almapara: 0GeclneyrBaeTCs
BO3MOXHOCTh OeCIPENATCTBEHHOIO [OCTYHa O6YYalomuxes B ydeGHBIC
TOMEIICHUS W APYTHE MOMELIEeHHs, & TaKkKe MX NpeOhlBaHMe B YKa3aHHBIX
HOMEIeHUsX. st JHI ¢ HapylUIeHWeM OIOPHO-ABUTaTeIbHON CHCTEMBI
IPeIyCMOTpeHO OO0y4eHHE Ha TEPBOM 93Taxe, OGECHEYEHHOTO TNAHIYCOM,
PacIIMPEHHBIMU ABEPHEIMM NIPOEMaMU M COOTBETCTBYIOLIMMH CaHUTAPHBIMH
YCIIOBHAMH,

METOJIUYECKOE OBECIIEYEHHUE ITPOI'PAMMBbI

Tema no DopmMa 3anaTHH ITpyeMs! # MeTOAEI JnnaxTAvecKuii ®opma
IIporpamMMe OpraHH3auAn MaTepHua NOJBEICHA
obpazoBaTensHOrO s HTOTOB
nporecea
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Bronneie MymsTamemuii- | OGcyxaeHue pesyisraTtoB | Mynsrumennit- | Peduexcrs
3aHATHA HOC 3aHATHE, KOHTPOJIS, HCITONIB30BAHNE | HBIH MaTepual, | CONepKaHHs
AIpaKTHYECKas CaMOOIEHKH, ouIaKTHYecKHe | yaeOHOro
paCoTa B MaJIBIX | IPEJOCTABIICHUE KapTOUKH MaTepHana,
Tpymnax, urpa. HHOOPMALIME Pa3HBIMH TECTEPOBAHH
crrocobaMu (TabIuiel, e.
HpPe3CHTALIHHN)
Haywumbii MynbTHMe- [IpenocTaBneHuE Mynetumenuit- | TecTupoBanu
METOx ¥ | OuiiHoe 3aHsATHE. | HHOOPMALHH Pa3HbIMH ueii Matepran, | € Pednexkcus
OCHOBEI [MTpakTayec-kas cmocoGami (TabITHITEL, JUIAKTRYECKHE | JEATEILHOCT
€CTECTBEHHEIX | paboTa. TIPE3EHTAITHH), KapTOYKHU H, OIlcHKA
HAYK CTuMyIUpOBaHHE pe3yJIBTATOB
ydammuxcs K TIPaKTHHECKH
(G OPMyYITHPOBAHHIO X pafor.
BOIIPOCOB
O630p MynrruMe- [Ipenocrasaenue MyneTumenui- | Texyuuh
PErNIaMeHTOB | AuiHOe 3aHATHE. | HHGOPMAIUH PasHBIMU HBLL Marepuan, | Pedumexkcus
copeBHOBaHM | IIpaxTHdeckas criocobamu; MANAKTHYECKHE | CONEpXKaHus
7 pabora. CTUMYJTUPOBAHAE KapTouKH yueOHOTO
yaaluxcs K MarepHana,
(hopPMYNTHPOBAHHWIO pedexcrs
BOIIPOCOB, KOCREHHOE HaCTPOCHMSL,
BO3JEHCTBHE HA HX
IIOBEICHHE
[TpoekTHas Jlexnus. IlpenocraBnenue MynbTHMEAHHR- | MUHH-UPOEKT
JesTeabHOCTh | JlaGopaTopHas uHdopMaLy pA3HBIMHA Heli MaTepuan, | Pediaexcus
pabotra Jlexnusa. | cnocobamu, IHIAKTEYECKHE | COOCPIKAHM
Pazeugatomas CTUMYJIHPOBAHHC xapTouk# 3D- yuebHOro
urpa. yIamHxcs K pydKa Marepuana,
MynbetuMenuitHo | GOpMyIHPOBAHHIO pednexcus
€ 3aHATHE BOINPOCOB, KOCBEHHOE HACTPOSHUS
BO3JeHCTBHE HA BX
oBeJeHUE
Mamune! Jlexuus. lpenocTasinenue Myneramenui- | CopesHOBAaH
lonnbepra JlabopaTopHas WHMbOpMaLKMH PA3HBIMHI HEIH MaTepual, | Hue
pabora Jlekuus. | cnocobamu, JMIaKTAYeCKde | PeduieKcHs
PazBuraromas CTHMYJTHPOBAHHE KapTOYKH, COAepMannT
Hrpa. yUAITHXCH K HAbOPBI yueOHCro
MyneTumeauiiHo | GOpPMYyTHpPOBAHUIO IPE/IMETOB. Mareprana,
e 3aHATHE BOIIPOCOR, KOCBEHHOE pednexcus
BO37cHCTBHE HA HX HAaCTPOCHUS
TIOBEAEHHE
OcHoBHI Jlexuus. [Tpenocrasnenue Mynerumenmuii- | Texkymmi
nporpammupo | Jlaboparopnas nH(opManuy pasHEIMH Heli Mmatepuan, | Peduekcus
BaHUA B pabora Jleknus. | crocofamu; JUAAKTHYCCKHE | COJEPKaHHS
pazTUIHBX PaspuBarommast CTUMYJIHPOBAHHE KapTOYKH yaeGHoro
cpezax Urpa. yYaImuxCcs K Marepuana,
MyneTUMEeIHEHO | GOPMYITHPORAHHUIO pediexcus
€ 3aHATHE BOTIPOCOB, KOCBEHHOE HaCTPOEHHUS

BO3gelicTBHE HA UX
HOoBeJIcHHE
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OcHoBHEIE Jlexkous. Ipenocraenenue MyneTumeauii- Texymuit
MEXaHW3MEBI Jlaboparopaas HHpOPMAIMH PasHEIMA HEIH MaTepuan, | Pedrexcus
pabota Jlextms. crrocobamu; JUNAKTHHECKHE | COMEPHaHMs
PassaBaromas CTHMYTHPOBaHHE KapTO4KH, yueOHOrO
HIpa. YYalyxces K ‘poboroTexnmUec Marepuana,
Myneramenuiino dbopmymupopanuo KU¥ Habop pednexcus
€ 3aHITHE BOIIPOCOB, KOCBEHHOE KJETOy HACTPOCHHI
BO3JEHCTBHE Ha X
HOBEIEHHAE
OcHoBEI Jlexnms. Ilpenocrapnenye Mymbrumenuii- | rexymumit
poboToTexmuk Jlaboparopras HHpOPMAIHY pasHEMH HBIF MaTepHan, | Peduiexcus
u pabora Jlexkums. | cmocoGamu; AHMAKTHYCCKHE | COTCPIKaHMM
PasBusaromas CTHMYIIHPOBaHUE KapTOYKH, y4ebHOro
HIpa. YYaLUXCs K poboToTexnmyec | MarepHana,
MynbtumMenuitno dopmyTuposanuio Kkuii Habop pedrexcus
€ 3aHATHE BOIIPOCOB, KOCBEHHOE «JIET'O» HACTpOCHHUS
BO3IeHCTBHE Ha UX
HOBEHEHHE
3D Myneramenutino | Mcnonsropanue Mynetumenuit- | Vspenue
MOZEJIHPOBAH | € 3aHSTHe- uHbOpMaIHK H3 HbIH Matepuan, | Pedaexcus
He nyremecrsue.llp | pasnuumnix JANaKTHYECKHE | JESTENEHOCT
aKTHYEe-CKast HCTOHHKOB,IPHMEHEHHE | KAPTOUKH - H.
pabora. AKTHBRH3HPYIOLIHX 3aganus, 3D
OKCKypewusl. BOIIPOCOR, PYYKH
Cosnaune Mynbsrumenuitno | Henmonsioranme Mynbrumennis- | 3ammra
IPOEKTOR € 3aHATHE- HHGOPMALEH 13 HBIi MaTeprarn, | Pediekcus
Ty TEIIEeCTRHE, PasIHIHEIX AUABKTHYECKHE | JesSTeabHOCT
[Tpaxtuueckas HCTOYHEKOB,IPHMEHEHHE | KAPTOUKH - H.
pabora. aKTHBU3MPYIOLIHX 3a)1aHNs,
JKCKypeHs, BOIIPOCOB. CTUKEPHI,
BaTMAHEI
Coznanne ITpoekTHas Hcnonssosanue MyneTumemuii- | m3gemme
poboToB M pabora nudopManyH u3 HELH MaTepuar,
aBTOMAaTHHYECK Pa3snHYHEIX Marepuane
HX YCTPOMCTB HCTOYHUKOB,IIPHMEHEHHE | TEXHUYIECKOro
AKTHBH3APYIOLIHUX TBOPYECTRA,
BOIIPOCOB. ApnyuHo
IIporpammupo | Ilpoexraas WUcnonesopanue Mymetumenumii- | kox
BaHHe pabota HHbOpMaLIMH 13 HBIH MATEPUAN, | OpOTpaMMEl
(yrmy6nennoe Pa3IMYHBIX OUNAKTHYECKHE
) HCTOUHHKOB,IDHMEHEHHE | KAPTOYKY -
AKTHBH3HPYIOLTHX 3aaHus,
BOIIPOCOB. CTHKEDEI,
BATMAaHE
Hoarotoska k | Munm-npoeKT HMcnonszosanne My msTumemmit- JOIyCK
COPCBHOBAHUA | COPEBHOBAHHE HHpOpMauK H3 HBIM MaTepHal, | TeCTHpOBaHH
M KOIMPOBAHUKE Pa3IMYHEIX HCTOYHHKOB, TCXHHYECKHE ¢ TeKymui
IpOIpaMMEL ITPHMEHEHHE ycTpolicTea OOIYCK
KTHBU3HPYIOLIHX CEPTHHKAT
BOITPOCOB. 3aIUTa
ceprudurar |
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CopeBHOBaHE | MHHH-IIPOSKT HcnonszoBanue TexHugecKHE CepPTHQUKAT
s COPERHOBAHHE HHEGOpMAaLHY U3 yeTpoitcraa,
KOIUPOBaHUE Pa3MMYHBIX HCTOYHHKOR, TIPE3CHTAIUH
IIPOrPaMMEL IpEMEHECHHE
aKTHBH3HPYIOIIHX
BOIIPOCOB.
IlpeseHTamuy | MUHH-IIPOEKT Hcenonp3opanue MyneTumeauii- | 3ammra
IIPOEKTOB COPEBHOBAHHUE MHGOPMALIHH M3 HBIH MaTepuan,
KOJIUPOBaHHE Pa3JIM4HbIX HCTOYHHKOB, IUTAKTHIESCKAC
IIpOrpaMMEl NPHMEHEHHE KapTO9KH -
AKTHBHU3HAPYIOIIHNX 3aJaHud,
BOIIPOCOB. CTHKEDHL,
BATMAHEI
Hrorosee Jlexnug, Hrporrle curyanumy, MyneTaMenuiie | ceprudmkar
34HATHS MynbTuMenuiHO | mpobIeMHO-IIOHCKOBAs BIH MaTepHa, Pednexcus
€ 3aHATHE. JeSTeNbHOCTE, AUJaKTHYECKHE | Je4Te/LHOCT
ITpaxTayeckas CTHMYJIHPOBaHHE K KapTOYKH - H, OIeHKA
paboTa B M&TBIX | BOIHHKHOBEHHIO 3a71aHMs, pesyJbTAToR
rpynnax IpOGIeMHEIX CUTYAITHIA, CTHKEPBI, NIPAKTHYIECKH
BaTMaHEI X paboTt

y4anmxcs;

2) pasauyHBIE
OpraHH3alMOHHO-YIIPABICHUECKHE

OBPA3OBATEJIBHBIE TEXHOJOI'UA

Texnonozun unousudyanuzauuu obyuenun
Huousudyanuzayun obyuenun — >to:
1) oprammsaums ydeGHOro Ipolecca, HpH KOTOPOM BEIGOP CIOCOGOB,
IIPHEMOB, TeMIla 00y4eHus 00yCIIOBINBASTCS UHAWBHAYATBHBIMH 0COOCHHOCTAMHE

HHIWUBUAYAIBHBIA TOAXO/I.
TexHonorus WHAMBUAYATH3UPOBAHHOIO OOYUECHHS — MaKaAs OpeaHUBAyus
yuebHoz0 npoyecca, npu KOMOpol uHOUGUOYanbHbL ROOX0D U UHOUBUOYANLHAS
popma 06yueHUR ABTAIOMCS NPUOPUMEIMHBIMUL
WMHAMBUAYaTBHEIH [TOIX0] KaK MPUHIIHIT OCYILECTBIISETCA B TOH MM HHOMN

Y4eOHO-METOHIECKHE,

MEPONPHATHS,

TICHXOJIOro-Iic 1aroruvaeCKue “u

obecneyuBaroLye

MEpe BO BCEX CYIIECTBYIOLIMX TEXHONOTUAX, IIOITOMY MHIHBHLYAITH3AIMHIO
00yueHUs MOXHO TaK)Ke CUHTATH «IPOHMKANOMmEH TexHomoruei». OIHAKO
TCXHOJIOTWH, CTaBilIMe BO IJIaBy YITIa HMHAWBUIYATM3ALMIO, [ACNAIONHUE ¢
OCHOBHBIM CPEJICTBOM MOCTHXXCHUS Lenel o0ydeHHs, MOXKHO paccMaTpHBAaTh
OTZAEJIBHO, KaK CaMOCTOATENBHYIO CHUCTeMY, 00amarolNyr) BCEMH KauyecTBaME K
TIPU3HAKAMH LIEJIOCTHOH I1e1aroru4eckoi TeXHOIO0THH,
Texnonozun oupepenyuposannozo obyuenun

Huddepenunanusa mo obmuM crrocobHOCTIM OCYINECTBIIAETCA HA OCHORE
ydeTa oOIIEro ypoBHM pasBHUTHS y4YalllMXCH, OTHENBHBIX OCOBEHHOCTEH
[CHXHYECKOTO  pPa3sBHTHA:  IAMATH,  MBIIJIGHHASA,  YPOBHA  BHUMaHUA,
I[IO3HABATENLHOH NeATCNBHOCTH. B aupaktHke o0ydeHWe NpPHHATO CYMTATH
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pasIuYMs ydammxca. B pelleHHe mpoGneMbl ycnenHoro o0ydeHus ydamuxcd,
pa3BHTHE UX II03HABATENBHON aKTHBHOCTH S OIIHPAKOCh Ha uddepeHIHpOBaHHELH
HOAX0M K 00y4eHHIo Kak cpelcTBY (QOpMHUPOBAHHA MOJOXKHTEIEHOIO OTHOIUCHHS
K yu&0e, IO3HABATEIBHBIX CIIOCOOHOCTEH,

TudhdepeHIMPOBAHHBIY [OIXO K ydJamuMmcsa oOecreyHBaeT ycmex B
yUeHHH, 94T0 BeJeT K IpoOyKIeHUIO MHTepeca K IPeAMETY, JKEeNaHHI0 M0Iy4aTh
HOBBIE 3HAHUA, Pa3BHBAIOT criocobHocTH yyammxces. Hubdepennuanns obyaeHws
— 9T0 crocod yBIeYb yYau[uXCs BIEpel Mo MyTH 3HaHWH, a He OTCeKaTb M He
OpocaTk OTCTAIOMIHX.

Texnonozua pazeueaonie2o obyuenun

Cpean  COBPEMEHHBIX  ITIETEXHONOTWH  TEXHOJIOTHA  Pa3sBHBAIOIIETO
o6yucHMs uMeeT Haubonee OOOCHOBAHHYIO € TOYKH 3PEHES Iearori4ecKoH
Hayku 6a3y. TpeGOoBaHUIM [OHATUS TEXHONOTHS COOTBETCTBYET KaK e CTPYKTYpa,
COCTOSINAs B3 KOHLENTYATBHOK OCHOBE!, CMBICIIOBOIO KOMIIOHEHTa OOy4eHHd,
caMOro Mpolecca TEXHONOTMH, TaK M COOTBETCTBHE OCHOBHBIM IPUHIAITAM
TUNaKTHKH:
¢ HAYYHOCTH Y JOCTYIIHOCTH;

e HATTSIHOCTY;

« CO3HATENLHOM aKTMBHOCTY YUAIWXCS BO B3aUMOJEHCTBHH C YUHUTENIEM;

* CHCTEMHOCTH;

«  B3aMMOCBS3aHHOCTH TEOPHH U JIPAKTHKH,;

+ BEICOKOM CTENEHH NPOYHOCTH YCBOCHH] 3HAHWH IPY INMPOKOM Da3sBUTUH
JIMYHOCTH.

B cBoéM Buienuu passusaroutero obydenus I, K. CeneBko rnocraBmi B
OCHOBY, KpOMe yJIOBJIETBOPEHUS ITO3HABATENbHON MoTpebHOCTH pebetka, eme U
noTpe0HOCTU CBA3AHHBIE C CAMOPA3BHTUEM JTMYHOCTH:
¢  CaMOBBIpaXKEHHE;

s  CaMOYTBEPXKICHHE;
¢ CTpeMIIEHHE K 3allMINEHHOCTH;
»  CcaMOaxTyallu3alus.
Texnonozun npobaemnozo obyuenus

MM, MaxMyTOB JaeT CleLyIolee onpeleleHue HOHATHI «TIpobIeMHOE
obyuenne»: «[IpoOiemMHoe o0ydeHHe — 3TO THN pasBUBAIOLIEro OOYYeHHS, B
KOTOPOM  COYETaroTCs  CHUCTEMATH4ecKas  CaMOCTOATE/IbHAs  ITOMCKOBasd
JeATENbHOCTD YYalIUuXCH C YCBOGHHEM MMM [OTOBBIX BBIBOJIOB HE8yKH, a CUCTEMa
METOJOB IIOCTPOEHa C YUETOM LENEeNONaraHis W INPUBIMIA ITpoOIEMHOCTH;
npolece B3aMMOAEHCTBMS TPENoAaBaHWA MW YYEHHS OpPHCHTHpPOBaH Ha
GopMUpOBaHHe ITO3HABATEILHOM CAMOCTOATENIFHOCTH ydamuxcs, YCTOWIHBOCTH
MOTUBOB YUEHHS W MBICIUTENLHBIX (BKIIFOYAs M TBOPUECKHE) CHOCOOHOCTEH B
XO[e¢ YCBOEHWMs MMM HAyYHBIX MOHATHH M CcHoco0OB  AEATENBHOCTH,
NEeTePMUHHPOBAHHOTO CUCTEMON NPOOIIEMHBIX CHTYALTHIY.

TTpuémsl co3ganus npodaeMHON CUTyaluny
l Tun npobnemMuoi \ Tun npotusopeuns |  Tpmémsl cozmanms mpobaeMuoM
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CHTYaluu CHTYAIlHH

C ynusnennem Mesxny neyms (snu Bonee) OznuoBpeMeHBO IpensABUTH

takTamu IIDOTHBOPEIHBLIC PaKThl, TEOPHH
CTONKHYTS pasusiec MACHAT
YYCHHKOB BOIIPOCOM HITH
TPAKTHIECKHM JeHCTBHEM

Mexzy suretickum a) 06HaXUTE KuTeHCcKoe

[IPENCTABIICHACM YYEHUKOB H IIPEACTABIEHHE YIEHAKOB BOPOCOM

Hay9YHbIM (haKTOM WM NPaKTHYECKHM 3aIaHHEM ¢
“IOBYIIKOH™;

0) IpensABUTL HaydHELT baxt
COODITEHUEM, IKCIEPHMEHTOM,

IIpe3eHTanuei
C zatpynuenmem Mexny HeobX0AHMOCTEIO | Hats npaxkTryeckoe 3aJIaHue, He
HCBO3MOXXHOCTBIO BBIIOHHATE BEITOJIHHMOE BOoBIIe
3a7aHHue YIATENS Jats npakTHdeckoe 3a1aHue, He

CXOIHOE ¢ IPEMBIAYLIIM

a) NATH HEBLIIOIHHMOE

IIPaKTHIECKOE 3a0aHAE, CXOHOE C
IPEIBIAYIIHNM,

0) mokasars, uro 3amadue

YYCHUKaAMH He BLIIOTHEHO ]

Texuonozun HCCeooeamensekoii OeamenvHocmu

Hccnenosarensckas mestenbuocts ofbyuarouuxes — 3To Takag dopma
Oprasu3aIy BOCIIHTATE/IbHO-00pa30BaATENLHOrO npouecca, KoTOpas
LIPCATIONIAraeT BBINONHEHUE YYAIIUMHCH Y4eOHBIX HCCIIeN0BATEIBCKIX 3aJa49 ¢
3apaHee HEM3BECTHEIM PellleHHeM, HalIpaBICHHBIX Ha CO3JAHKE IPeCTABICHUI 0f
O0BeKTe UM SABIEHUH OKPYXAIOIIEro MUpa, MOJ pyKOBOICTBOM CIIeIHaTHCTa —
PYKOBOIUTENA MCC/IEA0BATENECKOM PaGOTHL.

[lon wecnenoBarennckoii ACATCIBHOCTEIO  [IOHMMAETCS  JeSTebHOCTE
YHallMXCs, CBASAHHAS C IIOMCKOM OTBeTa Ha TBOPHECKYI0, HCCIENOBATENbCKYIO
3a]1ady C 3apaHee HEHM3BECTHEIM PELICHHEM K HMpeAnonararomas onpeLeneHHyo
CTPYKTYDY M HallMYHWE OCHOBHEIX OTaloOB, XapaKTepHBIX HJIS HCCIENOBAHHA B
HayqHOH cdepe (HOpMEpOBanHYIO TIOCTaHOBKY NpoOieMEl, W3ydenme TEOPHH,
TIOCBAIEHHON NaHHOM npobremaruxe, moabop MeTommk HCCIIEJIOBAHNS W
PAKTHYECKOE OBNAJECHHE HMH, cbop cobeTBeHHOrO Marepualia, ero aHaaus u
obobiienune, cobeTBeHHEIE BBIBOJEI). Takas memouxa ABJIACTCA HEOTBEMIIEMOI
IPHHATIEXXHOCTEIO HCCIIEOBATENbCKOM ACATCIIBHOCTH, HOPMOIT e¢ IPOBEIEHHS.

Conepxanne yue6roro UCCIIENIOBaHYS  0asHPYercs Ha K/I2CCHYECKHX
KaHOHEX BENCHUS Hay4YHOM paboThl, OCHOBAX METOXONOrHH Hay4dHOT'O
UCCAENOBAHNS, TPAIULHAX OPOPMIEHUS TAKOTO poja pabor.

Texnonozus npoexmuoii deamensvrocmu

Henrs npoextTHoro 00y4eHHS COCTOUT B TOM, 9TOOBI CO3aaTh YCIIOBHS, pu
KOTOPBIX y4allpecs: CaMOCTOATENBHO M OXOTHO IPHOOPETAIOT HeMOCTAIONI e
SHaHMA M3 pasHBIX HCTOYHUKOE; YH9aTcs  MOJIB30BATECA  NPHOBPETEHHBLIMY
SHAHWSAMH JUIsl PEIIEHHUS TIO3HABATEIbHBIX K NPAKTHIECKHX 3a1a9; OpHobpeTaror
KOMMYHHUKATHBHbIE yMEHUH, paboTas B PasIIU™HEIX IPYNHax; pa3sBHBAIOT y cebs

52



HCCIIEAOBATENhCKUE YMEHUS (YMEHUS BRIABICHUA npobneM, cbopa mHPoOpMami,
HaOmomeHys, MPOBENCHUSA OKCIIEPHMEHTa, AaHajlH3a, IIOCTPOSHHSA THIOTE3,
0000IIeHN); pa3BHBAIOT CUCTEMHOE MEIIILICHHE.

Hexo0ubie meopemuyeckue nosuyuy npoeKmHo20 06yHeHus:

1) B neHTpe BHUMAaHHMA — yUaHIuics, COAeHCTBHE PA3BUTHIO €ro TBOPISCKHX
criocoOHoCTE!H;

2) oOpazoBaTeNbHEIH IIPoLece CTPOUTCS He B JOTHKE ydeOHOro IpeaMera, a
B JNOTHKE NEATENFHOCTH, MMEIOMeH JIMYHOCTHBIA CMEICH [JIS YYallerocs, 9To
IIOBEIIIAET Er0 MOTHBALIMIO B YHESHUH;

3) MHIWMBUAYAILHBIN TemMn paboThl HAX NMPOSKTOM O0ECHEeYHBAST BLIXOJ
Ka)XA0ro YYallerocst Ha CBOM ypoBeHb pasBUTUS;

4) KOMIUICKCHBIM TI0AX0A B pa3paboTKe y4eOHBIX NIPOEKTOB CIIOCOOCTBYET
cOaylaHCHPOBAHHOMY Pa3BHUTHIO OCHOBHBIX (H3MOJIOTHUECKUX W ICHMXAYECKHX
GOYHKIUH yYalierocs;

S)rnyOokoe, OCO3HAHHOE yCBOEHHWe Oa30BBIX 3HaHWil oDeclieumBaeTCs 3a
CHET YHUBEPCAIEHOI'O UX UCIOIB30BAHMS B PAa3HBIX CUTYAI[HAX.

Texnonozun nopmegonuo

Texnoaorus «Iloprdoano» — 310 crrocod PUKCHPOBAHUA, HAKOIUICHHA U
ayTeHTUYHOTO OICHWBAHWA WHAMBUAYAIBHBEIX 00pa3zoBaTeNbHEIX pe3yIILTATOB
ydalllerocs B ONpefielleHHbIA mepuoa ero obyuenus. lloprdonuo mossosger
YUUTHIBATh pE3yNbTAaThl B Ppa3HOOOpa3sHEIX BUAAX JAEATelbHOCTH: Y4eOHOMH,
TBOPYECKOH, COUMaNbHON, KOMMyHUKaTUBHOM. IlopTdonro Hedro Oombliee, deM
TpocTO Manka paboT ydamuxcs; 5TO ~ 3apaHee CIUIaHMPOBAaHHAS W CIEIMAIBHO
OpPraHu30BaHHAA WHAMBUIYAIbHAS ITON00pKa MATEPHUAIOB H JOKYMEHTOB, KOTOpas
AEMOHCTPUPYET YCHIHUS, AUHAMUKY M JIOCTHIKEHHS YyYallerocs B pPas3IMIHBIX
0bsacTaX; 103TOMY, KOHEUHYIO Lelb Y4eOHOTO ITOPTHOIHO MHOTHE aBTOPEL BUAST
B AOKA3aTeJbCTBE IIporpecca o0yyueHHs MO pe3yibraraM yueOHOH AesTeIEHOCTH.,

B 3aBHMCHMOCTM OT KOHKPeTHBIX ILelielt oOy4yeHus BHIOMpaeTcs THII
TOPTHOIHO:

* [IOPTQOIHO JOKYMEHTOB;

* IOPT(HONHNO HOCTIKEHAH;

* pehIeKCUBHEIH MOPTOHOITHO;

KpPOME TOTO, BO3MOXXHBl KOMOWHHMPOBaHHEIE BapHAHTEHI, COOTBETCTBYIOIHE
IIOCTaBJICHHOM LIeN}.

3ooposvecbepezaromue mexnonozuu

[lon  3nopoBbecGeperawmeii  oGpasoBaTeNbHOH  TeXHoJOTHeill
TOHUMAKT CHCTEMY, CO3JAIOMIYI0 MAKCHMAaIbHO BO3MOXHEIE YCIOBHS s
COXPAaHEeHHUs, YKpPEIJIEHUS M pPa3BUTUS AYXOBHOTO, 3IMOIMOHAIBLHOTO,
WHTEIUIEKTYANBHOI0, JIWIHOCTHOTO H (PM3MYECKOTO 3MOPOBBI BCEX CYOLEKTOR
00pa3oBanus (yJyamuxcs, IeJaroros u ap. ).

B macrosamed nmporpaMMe IIpAMEHEHEI TakK Ke:
Aucrannuonynie oOpasoBaTejbHbie Texnosiormm (distant learning
technology, /JIOT) — o6pasoBaTensHEIe TEXHOOTHH, PEAIM3YEMEIE B OCHOBHOM C
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NpUMEHEHHEM HH(POPMAIHOHHO-TENEKOMMYHHUKAIIMOHHEIX ceTeit pH
ONOCPEIOBAaHHOM  (H&  PAcCTOSHWH)  B3aNMOIEHCTBHU ofyuaromuxca #
nefaroruieckux pabotrmnkos (O3 «O6 06pasoBanum B PoccuiicKoil Deneparuny,
cr. 16); obpasosarenbHEIE TEXHONOIHH, peallu3yeMble B OCHOBHOM ¢
NPAMEHEHHEM HH(OPMALMOHHEX ¥ TETEKOMMYHHKALMOHHBIX TEXHOTOIHI pH
OIMOCPENOBAaHHOM  (Ha  PACCTOSHWH) MM YacTHYHO OIIOCPENOBEHHOM
B3aUMOCHCTBHM O0y4alolleTocs ¥ MeJarord4eckoro paGoTHHKA (I'OCT P
526532006).

HudopmManuoHHO-KOMMYHHKAL(HOHHAS TEXHOJOTHS (information and
communication technology, ICT, UKT) — undopmanponssie TIPOLIECCHl H METOIEI
paboTel ¢ wuHGbOpMAIMEN, OCYIIECTBISIEMBIE ¢ NIPUMEHEHHEM  CPEJICTB
BLITHCIINTENBHON TEXHUKH U CpecTB TelrekoMmyHukauu (TOCT P 52653 -2006).

AUIJAKTHYECKWE MATEPUAJIBI
HncTpykim 1o pabote ¢ 060pynoBaHUeM, IPHGOPaMY, HHCTPYMEHTAMH.

AJITOPATM HOATOTOBKHA YYEFHOI'O 3AHSTHS

loran | Ananus npeduidyyezo yuebrozo 3ansmus, nouck omeemos na Cedyioujue 60RpPOCHL.:

- JHocturno mu yueGHOE 3aHATHE TOCTABIIEHHOM HETH?

- B xakoMm obbeMe U KauecTBe peali3OBAHLI 3a]aYd 3AHATHA HA KaXIOM M3 €ro
aTanos?

- Hackonbko monHo @ kavecTBeHHO peaiiMsoBato coJlepKaHue?

- KakoB B nenoM pesyietar 3aHTHS, OIPABIAICS JTH IIPOrHO3 Imenarora?

- 3a cueT 4ero GBUIM JOCTHIHYTHI T HIIH FHEIE PE3yNbTaThl (IPUIHHEL)?

- B 33BHCHMOCTH OT pe3y/ibTaToB, 4TO HEOOXOTHMO HM3MEHUTH B TIOCHENYFOLIIX
YHeOHBIX 3aHSTHAX, KAKHE HOBBIE 3/IEMEHTH BHECTH, OT YeT'0 OTKa3aThCa?

- Bee mu noTennmansuble BO3MOXHOCTH 3aHATHSL ¥ €r0 TEMBI GBUTH MCLOIB30BAHEL
A1 PEIICHUA BOCOHTATENBHBX H 00YUaroImx 3a0au?

29tan | Modeaupyiowuii, Tlo pe3ynpTaram ananuza [IPEABINYIICTO 3AHATHS CTPOHTCH MOJENE
Oynyiuero yueGHOro 3aHATHS:

- Onpezienenye MecTa JaHHOTO YIeGHOTO 3aHATHS B CHCTEME TEM, B JIOTHKE IpoLiEcca
o0yteHUs (3MeCh MOXKHO OIHPATHCS HA BUMBI H PA3HOBHIHOCTH 3AHATHH).

- O6o3HaueHue 3a11a4 YIeOHOTO 3aHITHS.

- Onipenenenue TeMb! ¥ e¢ NOTEHITHATA, KaK 00YYAIOIETO, TAK M BOCIHTATEILHOTO,

- Oupezienennst BUNA 3aHSTHS, €CIH B 3TOM eCTh HeOBXOIHMOCTS.

- Onpenenenve Tuna 3aHATHA.

- Ilpogymemanue COMEpKATENBHBIX JTALIOB H JOTHKA 3aHgTHA, OTOOp crnocoGoB
pabOTHI KaK Nefarora, Tak u JIeTel Ha KaX oM 3Tale 3aHITH.

- lonBop nemarormdeckux crnocoB0B KOHTPONS H OIEHKH YCBOEHHUS IETHMH
MaTEpHAIIA 3aHITHA.

3otan | Ofiecnedenue codepacanus yuebrozo 3aHAMUA:

- CamomogroToska menarora: momGop HHOOPMALHOHHOTO, I[103HABATEIILHOTO
MaTepHana (ConepxaHus 3aHaTus).

- Obecrieyenne yueOHOH NeSTEIBHOCTH oOyuarommxca: Hoa00p, HTOTOBICHHE
AMNAKTHHECKOTO, HATTIANHOTO, PA3AaTOYHOTO MaTepHana; MOArOTOBKA 3aMaHHH.

- MarepuanbHO-TexHHUECKOE OOECIeUeHNE: MONTOTOBKA kabuHeTa, WHBEHTApd,
06OpY/IOBaHHS U T.J.
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AJITOPUTM YYEBHOI'O 3AHSITHS

YPOBHS OBIAACHHS
3HAHHAMHU, CAMOKOHTPOIE H
KOpPPeKUMd 3HaHUHA |

Ne 3Tan 3agaun >Tana Copepikanue xeaTeJIbHOCTH
g n/n yuebHoro 1
= 3aHATHH
-
1 Oprammsauuo | [logrotoska aeredi k paGote Opranusanus Hagaja 3aHATH,
HHLIA Ha 2aHATHH Co3IaHKe ICHXOIOIMYECKOTO
B HACTpOst Ha yueGHYIO
E AEATeNLHOCTD Bl AKTHBM3AIHS
3 BHUMAHHA
E 2 | IIpoBepounsiii | YcranoBIeHune [IpoBepKka goMarnuero 3aJaHus
g OpaBHILHOCTH U (TBOpHYECKOI'0, IPAKTHYECKOTO),
=1 OCO3HAHHOCTH BBINOJIHEHHS | NPOBEPKA YCBOSHHH 3HAHM
= AOMAIHETO 3a1aHus (ECTM | NIPEARIIYINErO 3aHITHS
TaKoBoe OBUI0), BHIMBICHHE
TIpOOENOB H X KOPPEKIHs
3 IloaroroButen | Obecnevenne motuBanuu u | Coobmenne TEeMEI, IIEIH
bHBIA (TIOATOT | NPHHSATHE JETEMH LIETH yueOHOTO 3aHATHSI ¥ MOTHBALIL
OBKa K HOBOMY | y4eOHO-IIO3HABaTEBHOI yueOHOM NesTeNsHOCTH HeTell
CONEPPAHUIO) | MeSTENBHOCTH (HanpuMep, 3BPHCTHYSCKHM
BOIIPOC, NO3HABATENbHAT 387444,
npobIIeMHOE 3a/(GHHE TETAM )
4 | YcBoenue OBecneuenue Bocrpusityas, | Mcnons3oBanie 3ajaumil u
HOBBIX 3HAHHUH | OCMBICIICHHS M IEPBHYHOTO | BONPOCOB, KOTOPHIS
u criocoboB 3aMIOMHHAHUA CBA3CH U AKTHBH3UPYIOT IIO3HABATCILHYIO
JeHCTBHIT OTHOMMEHHE B 00LexTe JEATENLHOCTE NeTelt
H3Y9CHHA
5 | IlepBuunas YcTaHOBNCHHE [TpumereHHAE POOHBIX
IIpoBepKa IPaBHIBHOCTH H TIPaKTHYECKHX 33JaHU, KOTOPEIE
[IOHKMaHHA OCO3HAHHOCTH YCBOEHHS COYETAIOTCA ¢ O0BACHEHHEM
o H3YUCHROI'O HOBOTO y4e0HOTO COOTBETCTBYHOIIHX IIPABHIT HIIH
= MaTEpHaia, BEISTBICHHE obocHOBanueM
% OIIMOOYHBIX HITH CIIOPHEIX
o OpencTaBieHuH 1 AX
KOpPpeKIHA
6 | 3akpemwienne | Ofecnedyenye yCROEHHS [IpuMeHeHHe TPEHHPOBOYHEIX
HOBBIX HOBBIX 3HaHUH, crocobos YIPaKHEHHH, 3a0aHiH, KOTOpEIE
3HAHUHN, ACHCTBHH U MX OIPHUMEHEHHS | BRINOJHAIOTCH CAMOCTOSTEIIEHO
cocooB AETHMHU
AEHCTBUH U HX
[IpHMEHEeHHE _
7 | Obobmenue u | PopMuposanue LesocTHOro | Mcnonbsosanue Gecen 1
CHCTCMATH3all | IIPENCTABICHHUS 3HAHUA 10 | NPAaKTHIECKHUX 3a[aHIH
KA 3HAHWH TEME -
8 | Konrponenei | Brissienue xauecrsa u Hcnons3oBanue yctHoro

(U1MCHMEHHOTO) 0OTIpOCa, & Takke
3a/IaHHH PasIMYHOrO YPOBHA
CIIOKHOCTH (PEIpOTYKTHBHOTO,
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croco00B AelcTRI

TBOPYECKOTr 0, NOHCKOBO-

HCCIIEIOBATENLCKOr0)
9 Hrorossri AHANH3 ¥ OHEHKA Ilemaror coBMECTHO ¢ JETEMH
YCIECIUIHOCTH TOCTHXCHHS MOJIBOJMT UTOT 3aHATHS
g/, OIIPECTCHHE
IIEPCICKTUBEL
nocieytomeit paboTel
10 | PedexcuBHEl | MoOunuzanus aeTeii Ha CamMooIeHKa JIETEMH CBOEH
B # CaMOOLEHKY paboTocnocoGHOCTH,
& TICHXOIOTHYECKOrO COCTOSHIA,
:§ IPHYHH HEKAYECTREHHON pafoTEL,
=~ PE3YALTATUBHOCTH paboTh
11 | Medopmammo | OBecneucHue MOHUMAHUS Wrdopmanyusd o conepxanny u
HHBIN eI, CONCPKAHUS KOHEYHOM pe3yNETaTe

JIOMAIIIHET0 3a7aHK4,
NOTHKY JalBHEHIIEro
3aHATHS

JOMAIHETrO 38JaHH, HHCTPYKTaX
10 BEIIQIHEHHIO, OIpEcIeHAe
MEeCTd H POJIH JaHHOTO 3a/laHHA B
CHCTEME ITOCASYIOIHX 3aHATHH
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17. Ilporpammupopane MUKPOKOHTPOIIEPOB OIS HAYHMHAIOLMX: JIETKO W
JOCTYIIHO - [DnexTponHsi HCTOYHUK]. Pexim OCTyIa;
http://fb.ru/article/207133/programmirovanie—mikrokontrollerov—dlya—
nachinayuschihlegko-i-dostupno. :

18. Pobotorexuuxka. I[porpammupyem Arduino: [OnexrponHsIit HerounuK].
Pexcum moctyna: https://www.youtube, com/watch?v=0K4s5KDQqg6Y.

HnTteprer-pecypenr:

— http://ww.isogawastudio.co.jp/legostudio/toranomald/en/

~ http://www.legoengineering.com/ library/doc_download/150-

- http://www.legoeducation.info/nxt/resources/building—guides/

— http://www.legoengineering.com/

— https://robot-help.ru/lessons/lesson-8.html

— http://raor.ru/

— http://wroboto.ru/

— www.russianrobofest.ru

—https://robofinist.ru/
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Kapra muunocTHOrO pocta yuamumxcs o0senunenus «Mmxkenepsl Oyayiero»

T'pymma Ne

Ilpunoxenue 1

Llens: monydeHne HETOCTHOTO MPEACTARIEHHS O Pa3MYHBIX CTOPOHAX Pa3sBHTHA THIHOCTH yHalllerocs, OIpefeleHre 3akad ero
pasBUTHS 110 33aHHEIM IapaMeTpaM, OLEeHKa C(POPMUPOBAHHOCTH KOHKPETHBIX Ka4CCTB Ha ONpEeNeeHHOM JTale peanu3allii
JIONIOTHUTENbHON 00111e00pa30BaTeNsHOM MPOrpaMMBL.

1. Momusayus yueoHo-nO3HABAMENLHOIL 0EAMETEHOCHIIL:

*yuurcs OXOTHO, | ¥yHHTCA ¢ HHTepecoM, | F¥yuurcs nox | *me npossisgeT | *paBHOLYIUECH K
@aMHUIus, | cTpeMHTCH TOJIy4aTh | y4acTBYET B | KOHTPOJIEM ocoboro wWHTEpeca | yaeHHIO,
M IPOYHBIE 3HaHu4, | IO3HABATENHHOM nearora, K [OpuOOpeTEeHHIO | NO3HABATENBHAs
ydalerocs | caMoCTOSTENBHO OESTENHLHOCTH, HE | HEOXOTHO, 3HaHUH, AKTMBHOCTD
CTPEMUTHCS OrpaHMYHBaeTCA 1103HaBATENbHAS [O3HaBaTENbHAS OTCYTCTBYET
paMKaMH IIpOrpaMMBl, | aKTHBHOCTE aKTUBHOCTh
HO [OJI PYKOBOZCTBOM | HHU3KAs. HU3Kasl.
nejarora . ]
Dambl 5 4 3 2 1
Harta Beox |IIpome |Hroros |Beomu |IIpom | Witor |Beo |TIpo | HMror |Beo |Ilpom | Mro | Beox |Ilpom | Mro
3aIIOTHeHHS | Hoe KYTOUY | o€ oe eXyT |OBO€ |HHO |Mex |OBOE |THO |eXyT |roBO |HOe |eXy |IOBO
HOe OYHO e yTOd e OvHOE | €& TOYHO | e
e HOE e
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Damunns, 2. Chopmuposannocme unmenr1exmyaibHbX YMEHUL

M (ananuza, cunmesa, CpPAGHEeHUA, YCIMAHOBAEHUA 3AKOHOMEPHOCMELR)

ydarero-

cs
*BRICOKA, *xopolnas, OXOTHO | *cpenHsd, 3aMaHus, | *Hu3Kas,  3aJaHug | *oueHb HM3Kas, NMpH
CaMOCTOSITENBHO onpeaenser TpeOyromue  aHanM3a, | BEIIONHAIOTCH C | BBIIOTHEHWH
onpeaenser CcOCpXKaHue, CMBICII | CHHTE3d,  CpaBHCHMS, | OPTaHM3YIOIIEH W | 3aaHus
COJlepXaHue, CMBICH | aHATU3NUPYEMOTO ¢ | obobeHns Y | HampaBJsiomei HeobxomuMa
aHATH3UPYEMOTO, HE3HAYHUTENBHOM YCTAHOBJICHHUS HOMOIIBIO Iej1arora | o0yvaromas
TOTHO oboOiraer, | MTOMOUIEIO  TIEarora, | 3aKOHOMEPHBIX — CBSI3eH OMOIIb,
BHAYT O OCO3HAeT | yMeeT 00001IaThL BEITIOJIHSET HE BCerna npearacmas
TOHKHC PasiMdaus TIpH OXOTHO H pH IIOMOIIb
CpPaBHEHHH, JerKo COOTBETCTBYIOIIEH BOCIIPHHHMAETCS C
oOHapyxuBaeT CTUMYJTUPYIOLITSH TPYZOM
3aKOHOMEPHEIE CBS3H NOMOIIH NeJarora

OaJLIbI 5 4 3 2 1

Hata Bs |(IIpome | Mroros | Beo |Ilpome | Mroros | Beo |Ilpom | Mroroso | Beo |IIpom | Mror | Beomu [Ilpo | Hro

3aI0JIHEH | of] | XKyTod | oe THOE | )KyTOd | oe ITHOE | €XKYTO | € JIHOEe | eXyTOo | 0Boe | 0¢ MeXy | TOBO

us HO | HOe HOe YHOE 9HOe TOYH |€
e o€
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damunnig,
UM
yHaIero-cs

3. Cmenenb obyuaemocmu:

Bricoxas, yCBauBaer BECh
npednaraeMbi Matepmal, CBOOOIHO
npyMeHseT  BCe  BMIRl  [TAMATH,

obamaeT BBICOKO# CITOCOOHOCTBIO K
INEPEKIII0YECHHAR) BHMMAHHA.

Xopormias, MaTepual ycBaWBaeT, B
OCHOBHOM, HA  3aHATUH, npH
HeoOX0MMOCTH HCIONB3yeT Haubomee
PA3BUTHIE BUJIBI IAMATH; IPH XKeIaHuH
cBOGOJHO MEPEKIIIOYacT BHUMaHHE.

Cpenpsisi, I YCBOCHUs MaTepHae
HeoOXoHMa IIOTIONTHUTEIbBEAS
noManiHgag npopaboTka, HCIOIb3Yel
JULIG OMH BUJ IIAMATH, CIOCODHOCTE
K TEPEKIOYeHHI0 BHUMAHUS Pa3sBUTE
HEZOCTATOYHO.

Hannel

5

4

3

JlaTa

3amoJIHCHHUA

Beoanoe | [Tpomexyrounoe | Itorosoe

Broazoe | ITpomexytoynoe | irorosoe

Brogsoe | ITpomexyrousnoe | MTorooc
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Gamunus, 4. Momugauun x mpyoy:
ML
yganierocs *BLICOKHE, YMEET *XOpoLInE, MOXKET *cpenanue, ¢ TpynoM | ¥*HH3KuUe, He *o4ueHL HU3KHE, HE
ILUTAHUPOBaTh U IIJITAHUPOBATH U IJIAaHUPYeT U IIAaHHPYET CBOXO yMeeT U He X04eT
KOHTPOJIHPOBATh CBOIO | KOHTPOIHMPOBATH KOHTPOJUPYET CBOIO | JIESTENILHOCTD, NIIaHAPOBATH CBOIO
JeSTENBHOCTE, CBOIO JICATENBHOCTh | AGATEILHOCTD, HE CIIOCOOHOCTE K JIEATEIBHOCTE, TEMIT
OpraHn30BaH, TEMII C ITOMOIBIO OPTraHHU30BaH, TEMII | CAMOKOHTPOJIIO paloTh! kpaiine
paGoTEI CTAOKUIBHEIH, nejarora, He Bceraa | paboTel pazsuTa ciabo, HU3KUH.
BBICOKHH. OPra"HH30BaM, TEMII 3aMeTIEHHBIH. TEMI paboThI
paboTHl HE Becerna HH3KUH.
CTaOUIIBEHO
XOPOILUH.
Oassl 5 4 3 2 1
Hara Bgro |llpom | HroroB |Bsox |Ilpom |Hro | Brox |IIpom | Uto | Beog |Ilpo | Mror |Beox |Ilpo | Htor
3allOIHEHUS | IHOE | €XYTO | oe HOE €XYyTO |[OB | HOE |eXyT |rOBO |HOE€ |MeX | OBO€ |HOe |MeX |O0Boe
qHOE ygoe | oe OYHO | ¢ yT0Y yTo4
e HOE HO®

62




Damuinad, 5. Yposens ymomiiemocmu
UM
ygamero- | *o4eHb HU3KH, *HU3KWH, pa3BuTa *3HauUTeNbHbIH, * JOCTATOYHO * BLICOKHH,
co XOpOIIO pa3sBHTa CHOCOOHOCTE K crnocoOHOCTD K BHICOKUHA, ¢11oco0HOCTE K
cIocOoOHOCTH K KOHIIEHTPALIHA KOHIIEHTPaLlU# crocoBHOCTE K KOHIIEHTpaui
HeoOXOoAUMOMN BHMMAHH3, PEXKHM [HA | BHUMaHHs pa3ByuTa KOHIIEHTpaL1H BHMMAaHUs HE
KOHIEHTPaLlMH ¥ NATaHWUA HEJIOCTATOYHO, PEXHUM | BHUMAHMA pa3BUTa PAa3BUTA, PEXAM JHA
BHMMAHHS, cobmroaaeTcs HE IHA ¥ MTMTaHHS o4eHb cabo, peKUM | M THTaHKsA HE
MTOCTOSHHO BCErAA. [IOCTOSHHO IHA ¥ TATaHHS cobnonaeTcs
cobIo1aeTCs PEXKMM Hapyl1aeTcs. DOCTOSHHO
IHA ¥ TATAHHA. - HapyIaeTc.
OanIsl 5 4 3 2 1
Jara Bso |IIpo | Utoros | Beomu | Iipo Vitoros | Beonro | IIpom | Wror | Beon | 1Ipom Uror | Box | pom | Htor
3arofHeH | JHOE | MEX | oe oe Me |oe e eXyTO | 0BOE |HOE |€XKyTo | OBOE | HOe | eXyTo OBOC
U yTO WKYT 4yHOe qHOe YHOE
YHO OYH
e oe
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Oavmnms,
UM 6. L{eneycmpemnennocmes:
y4Jalero-
csl *YMeeT CTAaBUTh *MoXeT CTaBHTh *He cuurtaer Hy)HbIM | * He ciocoben *OrcyTcTRYET
nepea coboil ens U | nepea coboil Lenb, HO | CTaBUTh Iepe coboi | craBuTh nepen cobol | MONHOCTHIO, He
IoOMBaTECA €8 He Bcerga 100HBaeTcs | KOHKPETHBIE LIEITH, eI, B BRIOOpe 3aTyMBIBAcTCS O
OCYIUeCTBIEHMS, ee OCyIleCTBIECHHS, YeTKO He KH3HEHHOTO ITYTH JTanpHeHmeM
OCO3HAaeT, KeM U OCO3HAET, KEM U IPEACTABILIET, KEM U | CIEIYET 38 «BCEMH», | AKMIHEHHOM
KaKHUM XO0deT CTaTh, | KAKHM XOHET CTaTh, KaKiM X09eT CTaTh, He IIPOSBIAET CTAHOBJICHUH, HE
CTpPEMUTCS K HO YIIOPCTBA B rofaraeTcs Ha aKTHBHOCTH B X09eT 3HaTh, KeM U
3HAHUSAM B chepe oborameHuy peKOMeHIAlUH JMTYHOCTHOM KaKuM OyzmeT.
BBIOPAHHOT'O 3HAHUSMH He B3POCIBIX, CTaHOBJICHUM.
KUZHEHHOTO IPOSIBIIAET. CBEPCTHUKOB H
CTaHOBJICHHUS. BOCIPHHHUMAET 3TO
KaK HeOOXOIUMOCTE.
OaIIBI 5 4 3 2 1
Hata B |IIpom |Htor |Beox |IIpom |Hror [Beox |Ilpom | Hror |Bsox |Ilpom {Hror |Bsox |Ilpom |Hror
3aIONHEeH | OJf | CKy- |OBOE |HOEe |exy- |oBoe |Hoe |exy- |oBoe |Hoe |[exy- |oBoe |Hoe [exy- |oBoe
ust HO | TOTHO TOYHO TOIHO TOYHO TOYHO
e |e e e e e
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damun 7. Jucuuniuna u opzanu306aHHOCHLb
us,
M *BBICOKAS, *Xopo1as, FroTOB *y TOBIIETBOPUTEJILH *HU3Kad, HACCHBEH B | *IONHOCTHIO
yyalie | caMOOpraHu30BaH, OKazaTh cojleficTBIE B | asi, IPOsBISET 3TH HX TIPOSIBJICHHH, | OTCYTCTBYET, HE
rocs seimonaser. Ipasuna | cobmonenuu [Ipasun | kagecTsa 1o XapakTepHas TO3HIAs | CUMTAET 3TH KajecTBa
BHYTpPEHHETO BHYTPEHHETO yKa3aHuIo Ilefarora, HACTIONHHATEb 110 | He0OXO0AMMBIMHE.
paciiopsika, paciopsaxa no cnabo oco3HaeT uX HCOOXOAUMOCTIY, HE
NIPOSBISET npockbe negarora, IHAUEHHE. OCO3HAeT UX 3HAYEHHUI.
IOCTOSIHHYIO OCO3HAET 3HaUeHHE
TOTOBHOCTE B 9THX KaYECTB.
OKa3aHWH MOMOUIY
APYTHM B HX
coOMoaeHNH,
0CO3HaeT 3HAYEHHE
ITUX KaYECTB.
OauIsl 5 4 3 2 1
Hata Beog | [Tpom | Utor |Bsox |[lpom |MHWror |Beox |Ilpom |Hro |Bsoau |IIpom | Mtor | Brox IIpom | Hror
3aII0NH | HOe | €Ky~ |OBoe |HOe |eXy- |OBoe |HOe |[€Xy- |[IOBO |o¢ eXy- |OBoe |HOe |Eexy- |OBoe
eHMS TOYHO TOYHO TOYHO | € TOYHO TOYHO
e e e e €
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8. KommyHuxabensHocms, CMenenb 6IUAHUA 6 KOIEKmusge:

*IBHEIN JIKIED, JISTKO | *Nraep, ymeer *HepoBed B *Kondmkren, gacto | *HacTo 0CHOXKHACT
KOHTaKTHUPYET C HAXOJMUTH KOHTAKT C | OTHOIICHHMAX C Gezpa3nyyeH K OTHOILEHHA B
damun | OKpYKAIOMNAMHY, OKPYKAIOMHMH, OKPYKaIOIFMH, COCTOSHHIO KOJLTEKTHBE,
s, yMEET CO3xaBaTh U NOJIEPKUBAET MOJET CTaTh B3aMMOOTHOMIEHMI B | Oe3pasnyueH K HX
M TOIEPHHBATH J00poXKenaTenbHbIC | HCTOYHHKOM KOJUTIEKTUBE, COCTOSAHMIO, HE
yJaiie | OmarompusTHeIe, OTHOLICHYA B MENTHTHOCTHBIX YBaXEHUEM CPEIH criocobeH K
rocs MOJIOKUTENLHEIE KOJIICKTHBE, HO CaM mom@:mﬁomu He CBEPCTHUKOB ANIEKBATHOMY aHATU3Y
jic AR BLEIITYTRET crng L 32it ITRETHCOE Hal GR.W..H..A,..N._.:‘\N._,,“_..\
KOMRSKTIIRG, HHRLIATODOM KX HOIEDAIHBETE [IOJH3YET YBAXKEHUEM B
:ou_mwu\ﬂ,om CO3JIAHHA, TIONB3YETCS | HOPMAllbHLIE KOJUIEKTHBE HE
YBRKEHECM CPEJIi YBaXKCHHEM CPEIH OTHOLUSHHSA B TIOIB3yETCS.
YYQIIHXCS ¥ OONBLIHHCTRE KOTUTEKTHBE,
BIPOLCITHIL YULIHR O (ONIBL3YSTCH
BRACHUCM COELN
10T
KOIIHMYECTBA
yaanmxcs.
OaJTBI 5 4 3 2 1
IlaTa Beop | [pox ! Mrar | Bropn Iipon | Brer ¢ 3nos | Hpom e | Beoy Opow [ ¥ivoo | Bsog | Lipowm | diroer
3AMONH | HOS | &Ky- | OBOE | HOE |exy- |OBOS |HOE |exy- | OBO® | HOe |EXy- |OBOC |HOE |EKy- |OBOC
eHIT TOYHO TOYHO TOYHO TOYHO TOYHO
e e e € e
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Damun

ui, 9. Ypoeenv amuuecKkoil Kyibmypor:
AMA
ydame | *Bricokuii, He * X oporuit, *Cpemmmii, * Huzkwif, ucnoms3yer | *OueHb HU3KHIA,
rocs IOIyCKaeT cobmoaer coOIroAaeT HOPMBI HELEH3Y PHYIO HeypaBHORBEIIEH,
HEYBaXHTEIBHOTO oOUIENPHHATYIO OOIICHPUHATOM ITHKH | JIEKCHKY, 4aCTO 9acTO HCIIONb3YyeT
OTHOWICHMA K ce0e U | ITHKY B32MMOOTHOINEHHH HEYBAXKHTENCH K HEI[CH3Y PHY IO
OKPYKAIOIIHM, B3aUMOOTHOMEHUM, | IO AABICHHEM OKpY KaFOIIUM, PEIKO | IEKCHKY,
cobmomaet HO HHHUIHATOPOM €€ | B3POCIIBIX, 32TyMBIBAETCs HAJl HEyBaXXKUTeJNIeH U
OOINEITPHHATEIE co0moaeHHs cpeau Hepaz0opIHB B HEO0OXOJHMOCTBIO HecJepiKaH B BHIOOpE
HPAaBCTRCHHEIE CBE[I)CTHHKOB He BLIOODE JIEKCHKH, pabotThl Hay coboH. CpENCTB
Fhspnils PR TOHER, BRI LR ALY Gl CHnORLInETICH Y
pE3LACHAST KOPPEHTENL, ey BAMKITENBROS
HEOOXOIMMOCTD UX OTHOILUCHHE K
cOOMOASHUA Cpeiit OKPY KAROLI{EM.
ﬁcwmwmm%mv obnranasT
VTG HUHBLIM
m(moﬁueémom
JIEKCHKE.
Gamsl 5 4 3 2 1
Harta Beog | Ipom | Aror | Bsoa |Ilpom | Utor | Beox |IIpom | HUror |Bsox |IIpom | HWtor | Bsoj | Ilpom | Uror
330 | HOS | €Ay~ |OBOE | HOE | exy- |O0BOC | HOe | CWy- |OBOe | HOC | exy- |O0BOC |HOC | CKy- |OBOC
EHUS TOYHO TOYHO TOYHO TOYHO TOHIHO
e e e e e
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@amun

us, 10. Paboma nao speOnbimu RPUCHIMKAMUL
M
yuame | *AkTuBHO pa0oTaetT | *AKTHBEH B *Ocoboii aktuebocTu | *IlaccuBeH B pabote | *YKioHsercs ot
rocs HAJl HCKOPEHEHHEM HCKOpEHEHUH HE MPOSBIIACT, B HaJl cOOOH, paboTHI Hax coboil,
BpEHBIX IPHBHIYEK, | BPEAHBIX IPUBHIYEK, | PabOTy BKIIOYAETCH | BRIIIOYACTCS JIHIUG Oe3pazmIieH K
IIOCTOSIHHO TIPOABISIET | HO B paboTy o Mepe IO BO3JEHCTBUEM MHEHMIO
HHHMIMATHBY B IIOMCKA | BKIIOYAETCA II0 HEOOXOTUMOCTH U HeOoOXOMUMBIX OKPYKAIOTIHX.
ONTUMATTEHBIX WHUIHATHRE APYTUX. | IO KOHTPOIEM CTHMYJIOB.
Pe3VIBTATOR, CTapLIHX.
B NE TR0
Zﬁ.&,.ﬁhw&wwx_.,wmwﬁ,w.w)f.«_“.w_. [
BIPOCTIEIM ¥
CRENCTHHEAM.
Barel 2 ]
; T il ua A Mror | Baop | Tlpow | Fror Baon Yo
: ERN I LG T , QBEOe B SN {350 [t G
u b T | o FRSLTsa
e e e e e

68




DOamun

y4aiie
rocs

11. ObwecmeeHHan AKMUCHOCHb!

*TlocTOSHHO
BBICTYIIAET
HHHULUATOPOM H
OpraHu3aToOpoOM
AKITHI, OPOABIIAET
aKTHBHOCTE B
pemeHHH
[TOCTABAEHHBIX 33744,
CTPEMHATCH K

I
i RN R ALY

TOBIDHILEH

COIMENEHD-3HAHMEIC

MENOTIPDHSTHA.

A e ——— L -

*OTBETCTBEHHO
OTHOCHTCH K
MOpy4eHHBIM
3aaHHAM, HO
Oe3pHUIUATHBEH, HE
crapaercs IpOSBIATH
OpraHu3aTOpPCKME
crocobHoCTH Oe3
ocob0oit 11aM0OHOCTH.

* AKTUBHOCTE B Aellax
KOJIIEKTHBRA
CHTYaTHBHA,
OpTaHU3aTOPCKHUE
crocobOHOCTH
pa3BUTHI ¢1abo, He
CTPEMHTC TOBECTH
JIeJI0 A0 KOHIIA,
crapaeTces He

DO-BHARMMLIA

MR ERREF T 2
CONLAMITLIG

METOITIHATHRR.

*TTaccuBeH.
XapakrepHas
ITO3HI[AA-
«CITyIHaTeNby,
«Ha0IIoNaTENDY,
«3PUTENBY.

be3pa3mrieH KO BCeM
IeiaM KOJUTEKTHBA U
OT/IEIIbHBIX TPYIIIL,
JacTo MemaecT
BBITIOJTHEHHIO
[IOCTABJICHHBIX 33/1a4.
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